Pazpgen 3

3ALLUTA U ABTOMATUKA

MaBa 3.1

3ALLUTA NEKTPUYECKUX CETEN HAMPSAXXEHUEM 010 1 kB

OBJIACTb NPUMEHEHUA, ONPEOENEHUA

3.1.1. Hactosiwana rmasa [paBun pacnpocTpaHseTcsa Ha 3almTy anekTpudeckux ceTter o 1 kB,
COOpYXXaeMbIX Kak BHYTpW, Tak M BHe 3paHun. [JononHutenbHble TpeboBaHus K 3awmte ceTen
YKa3aHHOro HarnpsiKeHusl, Bbl3BaHHble OCOOEHHOCTSMU pPasfnuyHbIX 3MEeKTPOYyCTaHOBOK, NPUBEAEHbl B
apyrux rmasax Mpaswn.

3.1.2. AnnapatoMm 3awuTbl HasblBaeTCA annapaT, aBTOMaTMYecKu OTKMYaroLnin 3aumuiaemMyro
ANEKTPUHECKYIo Lenb Npy HeHOPpMalbHbIX peXnmax.

TPEBOBAHUA K AMNMAPATAM 3ALLUTDBI

3.1.3. AnnapaTtbl 3awWwuTbl MO CBOEW OTKMK4YaKLWeENn CNOCOOHOCTM [OOSMKHbI COOTBETCTBOBATb
MakcMmanbHOMy 3HadeHuto Toka K3 B Havane 3awmiaeMoro yqacTka afiekTpu4eckon cetu (CM. Takke
m. 1.4).

[onyckaeTcs ycTaHOBKa annapaTtoB 3alluTbl, HECTOWKUX K MakCMmanbHbIM 3HayeHusM Toka K3, a
Takke BblIOPaHHbLIX MO 3HAYEHMI0O OJHOPAa30BOW MNpeAenbHON KOMMYTAUMOHHOW CnoCOGHOCTH, ecnu
3aLLMLLAIoLWMIA UX TPYNNOBOW annapat unun Gnvwxanwmn annapart, pacrnonoXeHHbIN MO HaMpaBreHuo K
NCTOYHUKY nNuTaHus, obecneuynBaeT MrHOBEHHOe oTkntoyeHne Toka K3, ans yero Heobxoammo, 4TobbI
TOK YCTaBKM MIHOBEHHO AENCTBYHOLLEro pacuenutens (OTCeYku) yKasaHHbIX annapatoB Obin MeHbLue
TOKa OOHOPa30BON KOMMYTALMOHHOW CMOCOBHOCTM KaxQoro u3 rpynnbl HECTOMKUX annapaTtos, U ecnu
Takoe HeCemnekTMBHOE OTKMIOYeHWe BCeW Trpynnbl annapatoB He [po3vT asapuen, nop4yen
poporocTosilero obopyaoBaHua M MaTepuanoB WM PacCTPOWCTBOM CFIOXHOMO TEXHOMOrM4ecKoro
npovecca.

3.1.4. HommHanbHble TOKWM MMaBKMX BCTABOK MpegoxpaHuTenen M TOKM YyCTaBOK aBTOMaTUYeCKMX
BbIKIIOYaTENEen, Ccnyxawmux Ansg 3awuTbl OTAErNbHbIX YY4acTKOB CEeTW, BO BCEX Cryyasx cnegyer
BbIGMpaTh MO BO3MOXHOCTU HAMMEHBLUUMMW MO PACYETHBIM TOKaM 3TUX Y4aCTKOB MMM MO HOMUHAIbHBIM
TOKaM 9MeKTPONPUEMHUKOB, HO TakuMm 06pasom, 4TOObl annapatbl 3aWuTbl He OTKNYanu
9MEeKTPOYCTaHOBKN NPW KpPaTKOBPEMEHHbIX neperpyskax (MycKoBble TOKW, MUKW TEXHOMOrMYeCcKnx
Harpy3ok, TOKv nNpu camosanycke u T. .).

3.1.5. B kavecTBe annapaTtoB 3aliuTbl AOMMKHbI NMPUMEHATLCS aBTOMaTUYeCKMe BbIKIOYaTeNyu Unm
npegoxpanutenu. [Ona obGecneveHns TpeboBaHui ObICTPOAEWCTBUS, YYyBCTBUTENBbHOCTU UMK
CEneKTUBHOCTU JOMyCKaeTcs npyu HeOOX0AUMOCTM NPYMEHEHNe YCTPONCTB 3aLLMTbl C UCMONb30BaHNEM
BbIHOCHbIX pene (pene KOCBEHHOro AeNCTBUS).

3.1.6. ABTOMaTMYecKue BbIKNKOYATENNM WU NpedoXpaHUTeNn npo6quoro TMNa  OOJDKHbI
npucoeanHATLCA K CeTU Tak, YTOObI npwu BbIBUHYEHHOWN np06Ke npenoxpaHntTena (aBTOMaTVI‘-IECKOFO
BbIKﬂ}OHaTeﬂﬂ) BMHTOBAaA rmnb3a npegoxpaHutensa (aBTOMaTM‘-IeCKOFO BbIKJ'I}O‘-IaTeJ'Iﬂ) octaBanacb 6e3
HanpsbkeHusi. Tpn OOAHOCTOPOHHEM MUTaHUM NPUCOEOMHEHWE MNUTAIOLWEro NPOBOAHMKA (KaGeJ’Iﬂ nnum
nposo,qa) K annapaTty 3aliuTbl OIMKHO BbINONMHATLCA, KaK NpaBuio, K HenogBMXHbIM KOHTaKTaM.

3.1.7. Kaxabii annapaT 3almTbl 4OKEH UMETb HAAMUCh, YKa3biBaOLLYy0 3HAYEHUS HOMWHANBHOroO
TOKa annapaTa, yCTaBKM pacuenuTens M HOMWHANbHOro TOKa MiaBKoW BCTaBkW, Tpebylowmecs ans
3awaemMon Mm cetn. Hagnmcu pekoMmeHagyeTcs HaHOCUTb Ha annapaTe WM CXeme, PacnorioKeHHOM
BGNN3N MecTa yCTaHOBKM annapaToB 3aLluThl.



BbIBOP 3ALLUNTDI

3.1.8. Onektpuyeckne ceTu [OOMKHbI WUMETb 3aWwmUTy OT TOKOB KOPOTKOrO  3aMblKaHus,
obecneymBaroLLyo No BO3MOXHOCTU HaMMeHbLLEE BpeMs OTKIMIOYEHNs1 U TpeboBaHMSA CENEKTUBHOCTU.

3awuTa gomkHa obecneyvmBaTtb OTKITIOUYEHNE NnoBpeXAeHHOro y4actka npu K3 B kOHLEe 3awmLaemon
JNMMHUN. OOHO-, OBYX- U TpexdasHbIX - B CETAX C FJ'IyXO3a3eMJ'IeHHOI7I HenTpanblo; OBYyX- U TpexdasHbIX -
B CETAX C M30MMPOBAHHON HENTPAnbIO.

HapgexHoe OTKMOYEeHME MOBPEXAEHHOro y4yacTtka ceTn obecrnevnBaeTcsi, €Cnu  OTHOLUeHue
HammeHbLlero pacyeTHoro Toka K3 Kk HOMWHanNbHOMY TOKY MMaBKOW BCTaBKM NPEAOXPaHUTENs unm
pacuenuTens aBTOMaTUYeCcKOro BbIKMoYaTens OyaeT He MeHee 3HayeHuW, npuBeAeHHbIX B 1.7.79 n
7.3.139.

3.1.9. B ceTsx, 3awmuiaembix ToNbKo OoT TOkoB K3 (He Tpebytowmx 3awuTbl OT Neperpy3ku cornacHo
3.1.10), 3a Uckno4eHNeM NPOTSKEHHbBIX CETEN, HaNpUMep CEnbCKUX, KOMMYHaIbHbIX, JOMYCKaeTcs He
BbIMONHATL pacyeTHOW NpoBepku npusedeHHon B 1.7.79 un 7.3.139 kpatHocTn Toka K3, ecnu
obecrneyveHo ycrnoBue, 4TOObl MO OTHOLWEHWK K ANUTENbHO OOMNYCTUMbIM TOKOBbIM Harpyskam
NPOBOAHMKOB, NpMBeAEHHbIM B Tabnuuax rn. 1.3, annapatbl 3aWuTbl UMENU KPaTHOCTb He Gornee:

300% ons HOMMHanNbLHOIO TOKa MMaBKOW BCTABKW NPEAOXPaHUTENS;

450% QOns Toka YCTaBKM aBTOMAaTMYECKOro BbIKMOYaTenNs, MMEILEro TONMbKO MaKCUMarlbHbIi
MrHOBEHHO [eiCTBYIOLWMIA pacLuenuTenb (OTCeYKy);

100% AnNs HOMWMHaMNbLHOrO TOKa pacuenuTens aBTOMaTUYECKOro BLIKIHOYATENs C Heperynupyemon
obpaTHO 3aBuKCSLLEN OT TOKA XapaKTEPUCTMKOM (HE3aBUCMMO OT HANMYUs UM OTCYTCTBUSI OTCEYKN);

125% pnsa Toka TporaHusa pacuenuTens aBToMaTUYecKoro BblKMovaTens ¢ perynupyemon obpaTtHowm
3aBUCALLEN OT TOKa XapakTepUCTWUKOW; ecniv Ha 3TOM aBTOMAaTWYECKOM BbiKMovaTene nMmeetcs elle
oTCceyka, TO ee KpaTHOCTb Toka cpabaTtbiBaHWsA He OrpaHMYnBaeTCs.

Hanuuvne annapaTtoB 3awwmThl C 3aBbILEHHLIMU YCTaBKaMU ToKa He siBnsieTcsl 06oCHOBaHMEM Ans
YBENUYEHUSI CEYEHNS NPOBOAHUKOB CBEPX YKa3aHHbIX B M. 1.3.

3.1.10. CeTn BHYTPM MNOMELLEHUW, BbINOMHEHHbIE OTKPLITO MNPOMOXEHHbIMU MPOBOAHMKaMMN C
roprodert Hapy>KHOM 0B6OOYKOM UK U3oNALMEN, AOMKHbI ObITh 3aLUMLLEHbI OT NEPErpy3Ku.

Kpome Toro, gOmKHbI ObITb 3alLMLLEHbI OT neperpys3kn cetn BHyTpU NOMELLEHUN:

OCBeTUTENbHblE CeTW B XWUMbIX U OOLLECTBEHHbIX 30aHUSX, B TOProBbIX NMOMELLEHUsX, CrnyxebHo-
ObITOBLIX MOMELLEHNAX NPOMbILNEHHbIX NPEAnPUATUA, BKITIOYaa CeTu ANS ObITOBbIX U MEPEHOCHbIX
3MNEeKTPONPUEMHUKOB (YTIOrOB, YaNHMKOB, NIINTOK, KOMHATHBIX XONOAWNMbHMKOB, MbINECOCOB, CTUPanbHbIX
M WWIBEWHBIX MaLUWH 1 T. M.), @ TaKKe B NOXapoonacHbIX 30HaX;

CuInoBble CETU Ha MPOMbILLNIEHHbIX NPeanpuAaTuUAX, B XUIbIX U 00LEeCTBEHHbIX 30aHUSIX, TOProBbIX
nomMeLwleHnAxX - TONMbKO B CrydadX, Korga no ycnoBuaAM TEXHONOrm4eckoro npoudecca unm no pexumy
pa60Tbl CEeTN MOXET BO3HUKaTb ANnTeNlbHaA neperpy3ka npoBOAHUKOB;

CeTu BCEX BUOOB BO B3PbIBOOMACHbIX 30HAX - COrnacHo TpeboBaHuam 7.3.94.

3.1.11. B ceTax, 3awmwaembix oT neperpysok (cm. 3.1.10), npoBogHukn cnegyeT BbiGupaTb Mo
pacyeTHOMY TOKY, NPV 3TOM AOMKHO ObiTb obecneyeHo ycrnosue, YToObl MO OTHOLLEHWIO K ONIUTENBHO
[OMNYyCTUMbIM TOKOBbLIM Harpyskam, npuBedeHHbIM B Tabnuuax rm. 1.3, annapatbl 3awuTbl MMenu
KpaTHOCTb He bonee:

80% Ans HOMWHAaNbLHOrO TOKa MMaBKOW BCTABKM MMM TOKa YCTaBKWM aBTOMAaTMYECKOro BbIKMoYaTens,
MMeloLero TOMbKO MakCUMarnbHbIi MrHOBEHHO [OEeWCTBYOWMA pacuenutens (OTceuky), - Ans
NPOBOOHWKOB C MOMUBUHWUMXIIOPUOHON, PE3MHOBOW WM aHamnorM4yHoW Mo TensioBbiM XapakTepucTukam
nsonauven; Ans  MPOBOAHUKOB, MPOKMadblBaeMbiX B HEB3PbIBOOMACHBIX  MPOV3BOOCTBEHHbIX
NMOMeLLIeHNAX MPOMBILLNEHHbIX NpeanpuaTui, gonyckaetcsa 100%;

100% Ansa HOMWHAaNbLHOrO TOKa NNaBKOW BCTABKM MMM TOKa YCTaBKW aBTOMATUYECKOro BblKMtoyaTens,
MMEHILLIETO TONMbKO MaKCMMarbHbI MIHOBEHHO AENCTBYHOLLMIA pacuenuTenb (0Tceuky), - ans kabenen c
GyMaxKHOW U3onsiLuen;



100% ANS HOMUWHaNBHOrO TOKa pacuenuTens aBTOMaTUYECKOro BblKMtoyaTens ¢ Heperynupyemomn
obpaTHO 3aBuUCSLLEN OT TOKa XapakTepUCTMKOW (HE3aBUCMMO OT Hanu4uuMs UM OTCYTCTBUS OTCEYKM) -
ONs NPOBOAHMKOB BCEX MApOK;

100% ansa Toka TporaHnAa pacuenmtena aBToMaTu4ecKoro Bbiknovatena c perynmpyeMOVI 06paTHO
3aBUCSALLEN OT TOKa XapaKTepUCTUKOM - ONS MPOBOOHUKOB C MOSIMBUHUIIXIOPUOHOW, PE3NHOBOW W
aHanornyHowm no TensoBbiM XapakTepuctukam nsonsumen;

125% pna Toka TporaHus pacuenuTens aBToMaTUYecKoro BbiKniovaTensa ¢ perynmpyemon obpaTHo
3aBUCALLEN OT TOKa XapaKTepucTuKouW - Ans kabenen ¢ OymaxHOW wusonsuuen v usonsuven us
BYNKaHN3MPOBAHHOTO NOMMATUMNEHA.

3.1.12. inuTenbHO gonycTumMasa TOKOBasi Harpyska NpoBOAHUKOB OTBETBMIEHUI K KOPOTKO3AMKHYTbIM
anekTpoaBuraTensiMm 4ofmkHa ObiTb He MeHee:

100% HOMWHanNbLHOro TOKa 3ANeKTpoABUraTens B HEB3PbIBOONACHbLIX 30HAX;
125% HOMUWHanNbLHOrO ToKa aneKkTpoABUraTens BO B3PbIBOONACHbLIX 30HAX.

CoOTHOLIEHUst MeXay [AnUTENbHO [OMYCTUMOW Harpy3ko MNPOBOAHUKOB K KOPOTKO3aMKHYTbIM
anekTpoaBuraTensM M ycTaBkamu annapatoB 3awuTtbl B MoBOM crydyae He [OMkHbl NpeBbllaTh
yka3aHHbIX B 3.1.9 (cM. Takke 7.3.97).

3.1.13. B cnyyasx, korga Tpebyemass gonyctmmas AnvTenbHas TOKOBas Harpys3ka MnpoOBOLHMKA,
onpegeneHHaa no 3.1.9 u 3.1.11, He coBnagaer ¢ AaHHbIMW Tabnuu [OMYCTUMbIX Harpysok,
npuBeAeHHbIX B M. 1.3, gonyckaeTcs NpMMeHeHne NPoBOAHMKA Gnvxanwero MeHbLLEro CeYeHusi, Ho
He MeHee, YeM 370 TpebyeTca NO pacyeTHOMY TOKY.

MECTA YCTAHOBKW ANMAPATOB 3ALLUTDI

3.1.14. AnnapaTbl 3aWwuTbl cnegyeT pacnonaraTb Mo BO3MOXHOCTA B AOCTYMHbIX AN 06CMyXnBaHWS
MecTax Takum obpasom, 4Tobbl Obina WCkNioYeHa BO3MOXHOCTb WX MEXaHWYECKUX MOBPEXAEHWN.
YcTtaHoBKka ux AormkHa ObiTb BbINOMHEHa Tak, YTOObl MPU ONEPUPOBaHNM C HUMW NN NPU UX OEWCTBUN
ObIMM  UCKMIOYeHbl OMacHOCTb Ans obcnyxXuBalolWero nepcoHana W BO3MOXHOCTb MNOBPEXAEHWSA
OKpYy>KatoLwmx npeameToB.

Annapatbl 3awnTbl C OTKPbITbIMK TOoKOBeAyWMMU  HacTaMUN - OOJKHbI ObITb AOCTynHbl  And
O6CJ'Iy)KMBaHVIF| TOJ1bKO KBaJ'IVI(bVILI,MpOBaHHOMy nepcoHany.

3.1.15. AnnapaTtbl 3awuTbl criegyeT ycTaHaBnuBaTb, Kak MpaBuiio, B MecTax CeTu, rae ceveHue
NPOBOAHMKA YMEHbLUAETCA (MO HanpaBMEHMIO K MECTy NOTpebneHust 3reKTpoSHeprum) unu rge 3To
HeoOxoaMmMo Ansi obecneyeHust YyBCTBUTENBHOCTM U CENEKTUBHOCTU 3awuTtbl (cMm. Takke 3.1.16 n
3.1.19).

3.1.16. AnnapaTbl 3aWWTbl AOMKHbI YCTaHaBNMBaTLCA HEMOCPEACTBEHHO B MecTax npucoeiunHeHns
3awyLaemblx NPOBOAHMKOB K nMuTaloLwwern nMHun. [lonyckaetcs B crnyd4asx HeobxoAnMOCTW MpUHUMaTh
ONVHY yyacTka Mexgy nuTalolen NMHnen n annapaToM 3almTbl OTBETBMNEHNS A0 6 M. [poBOAHUKM Ha
3TOM y4acTKe MOryT MMETb CEYEeHWe MEHbLUe, YeM CeYeHMEe MPOBOAHMKOB NMUTAKOLWEN FMHWM, HO He
MeHee CeYeHus NPOBOAHMKOB NOCMe annapara 3alnThl.

[nsi oTBETBMNEHWI, BbIMOMHAEMbIX B TPYAHOAOCTYMNHbLIX MecTax (Hanpumep, Ha GONbLIONA BbICOTE),
annapatbl 3aliMTbl LOMYCKAETCA ycTaHaBnMBaTb Ha paccTosiHuu 0 30 M OT TOYKM OTBETBMEHMS B
yaobHoM ans obcnyxueaHus MecTe (Hanpumep, Ha BBOAE B pacnpefenuTenbHbli NyHKT, B MyCKOBOM
YCTPOWCTBE 3MeKTponpueMHuka n ap.). NMpu aToM ceyeHne NpoBOAHNKOB OTBETBIIEHWUSI JOIMKHO ObITb HE
MEeHee CceyeHus, onpeaensemMoro pacyeTHbIM TOKOM, HO AOMKHO obecnevvBatb He MeHee 10%
MPOMYCKHOM CMOCOBHOCTM  3aLUMLLEHHOro yyacTka nuTalowen nuHui. [poknagka npoBOOHWMKOB
OTBETBMEHMI B YKa3aHHbIX Cryvasx (Npu annHax otBeTBneHunin 4o 6 n go 30 M) gormkHa Npon3BoanTbCs
Mpy rOPHYMX HapPYXHbIX 0O0OMOYKE MNKN M3ONSAUMM MPOBOAHUKOB - B Tpybax, meTannopykaBax, unm
kopobax, B OCTamnbHbIX Cry4asXx, KpoMe KabenbHbIX COOPYXXEHWUIA, MOXapoonacHbIX U B3pbIBOOMACHbLIX
30H, - OTKPbITO HA KOHCTPYKLMSIX NPY YCNOBUM UX 3aLLMTbl OT BO3MOXHbIX MEXaHUYECKUX NOBPEXAEHUIA.



3.1.17. Mpn 3awute ceTer npenoxpaHUTENsSMWU MOCMNEeAHUE OOIMKHbI YCTaHaBMMBATbCA Ha BCEX
HOpMarbHO He3a3eMSIeHHbIX noncax unu dasax. YcTtaHoBKa NpeaoxpaHuTenen B HyneBbix paboumx
NpoBoAHMKaX 3anpeLlaeTcs.

3.1.18. lpun 3awmTe ceTen C rnyxos3aseMSIEHHON HeEWTpanbl aBTOMATUYECKUMMU BbIKIOYaTENSAMU
pacuenuTeny ux OOIMKHbl yCTaHaBMMBaTbCA BO BCEX HOPMAarbHO HEe3a3eMIEHHbIX MPOBOAHMKaX (CM.
Takke 7.3.99).

Mpu 3awmTe ceTen C N30NMPOBAHHOW HENTpanbio B TPEXMPOBOAHLIX CETAX TpexdasHoro Toka u
OBYXMNPOBOAHBIX CETAX 0AHOMA3HOro UM NOCTOSTHHONO TOKa AOMNycKaeTCs yCTaHaBnMBaTh pacuenuTenmu
aBTOMaTMYeCcKMX BbikNnoYaTenen B AByX hasax npu TPexmnpoBOOHbIX CETAX U B ofgHoW dase (nontoce)
npu AByXnpoBoAHbIX. [Mpn 3TOM B npegenax OOHOM M TOW Xe 9MeKTPOYyCTaHOBKM 3aluMTy cregyet
OCYLLECTBNSATb B OOHMX U TeX Xe dasax (nomntocax).

Pacuenutenu B HyrneBbIX NPOBOAHMKAX OONMYCKaeTCA yCTaHaBnMBaThb NULWb NPU yCIOBUN, YTO NPU UX
cpa6aTb|Bava| OTKN4arTcaA OT CeTu OAHOBpeMeHHO BCe MNpOBOAHUKK, Haxoadumeca noa
Hanps>xXeHnem.

3.1.19. AnnapaTbl 3aWuTbl AOMYCKAETCA HE yCTaHaBNMBaTb, €CNX 3TO LienecoobpasHo no yCcnoBusmM
aKcnnyataumm, B MecTax:

1) OTBETBJIEHNA NPOBOAHMKOB OT WUMH WMTa K annapatam, yCTaHOBJI€EHHbIM Ha TOM Xe wWute; npun
9TOM NPOBOAHUKN OOJTIKHbI BbI6VIpaTbCF| no pac4eTHOMY TOKY OTBETBIIEHUA;

2) CHWKEHUSA CEeYEHUS MUTAKLWEN NUHMM Mo ee ANIMHE U Ha OTBETBMEHUSAX OT Hee, ecnu 3awmrta
npegbigyulero y4yacTtka NnMHUK 3alluillaeT y4acToK CO CHWXEeHHbIM ceYeHneM NpoBOOAHUKOB UK ecnn
He3allnleHHble y4acCcTKN JIMHUU U OTBETBITIEHNUA OT Hee BbINOJIHEeHbl MPOBOAHUKAMMU, Bbl6paHHbIMI/I Cc
cevyeHmem He MeHee NoNoBUHbI ce4eHnda NPpoBOOHMKOB 3aLULLIEHHOro y4acTka NMMHUK;

3) OTBETBMEHNS OT NUTAIOLLEN NINHUN K SNEKTPONPUEMHMKAM Mario MOLLHOCTU, eCN NUTaloLas mux
NVHUS 3alluLLeHa annapaToM C ycTaBKol He 6onee 25 A Ansi CUINOBbLIX 3MEKTPONPUEMHUKOB U BbITOBbIX
3aNeKkTponpmubopos, a AN CBETUINBHUKOB - COrnacHo 6.2.2;

4) oTBeTBNEHUs OT nuTalWwend NNMHUM NPOBOOHWKOB Lenev W3MepeHun, YynpasBneHus u
curHanusauum, ecrnv 3TM NPOBOAHMKM HE BbIXOAAT 3a npedernbl COOTBETCTBYIOLIMX MALIMH UMn LWnTa
WNn ecnv 3TU NPOBOAHMKN BLIXOAAT 3a UX Npefenbl, HO 3NekTponpoBoAKa BbiNOMHeHa B Tpybax nnu
MMeeT Heroptoyyto 060mouKky.

He nomyckaercst ycTaHaBIMBATh almapaThl 3alIUTHl B MECTaX MPUCOCTUHEHNS K MUTAIOIMIEH JINHIH
TaKWX LeNeH yrnpaBieHHs], CATHAN3AI[IH U U3MEPEHHS, OTKIIOUEHHE KOTOPhIX MOXET IOBJIeYb 3a
c000ii oracHbIe MOCIEACTBUS (OTKIIOYECHUE TTOXKaPHBIX HACOCOB, BEHTIWIIATOPOB, IIPEAOTBPAIIAIOIINX
o0Opa3oBaHUe B3PHIBOONIACHBIX CMECEH, HEKOTOPBIX MEXaHMU3MOB COOCTBEHHBIX HYXKI IEKTPOCTaHIINI
1 T. 11.). Bo Bcex ciyyasx Takue ey JOJDKHBI BRITIOJIHITHCSA IPOBOJHUKAMU B TPyOax MM UMETh
Heroprouyio o6osiouky. CedeHne 3THX Lerneil JOIMKHO ObITh He MEHee NPUBEICHHBIX B 3.4.4.

MNaea 3.2

PENEVHASA 3ALLUTA

OBJIACTb NPUMEHEHUA

3.2.1. Hactosiwas rmaea lMpaBun pacnpocTpaHsaeTcs Ha YCTPOWCTBA PENENHON 3alnTbl SNIEMEHTOB
3MEKTPUYECKON YacTh SHEProCcUCTEM, MPOMBILMEHHBIX W APYrMX SNEeKTpoycTaHOBOK Bbiwe 1 KB;
reHepaTopoB, TpaHcdopmaTopoB (aBToTpaHcopmaTopoB), GrOKOB reHepaTop - TpaHcgopmaTtop,
TIMHWIA 3neKkTponepeaaYn, LWNH 1 CUHXPOHHBLIX KOMMEHCaTOPOB.

3awuta Bcex anekTpoyctaHoBok Bbiwe 500 kB, kabenbHbix nuHMi Bbiwe 35 kB, a Takke
3MEKTPOYCTAHOBOK aTOMHbIX 3fIEKTPOCTAHUMIA U nepefay MOCTOSIHHOrO TOKa B HACTOsILEN T[raBe
MpaBun He paccmaTpuBaeTcs.

TpeboBaHMa Kk 3awuTe anekTpudeckux cetem o 1 kB, anekTpoaBuratenein, KOHOEHCATOPHbIX
YCTaHOBOK, 3MEKTPOTEPMUYECKNX YCTAHOBOK CM. COOTBETCTBEHHO B M. 3.1, 5.3, 5.6 n 7.5.



YcTpoiicTBa penenHoii 3almThl ANEMEHTOB 3M1EKTPOYCTAaHOBOK, HE PACCMOTPEHHbIE B 3TOW U ApYyrnx
rnaBax, JOMKHbI BbINOJIHATLCSA B COOTBETCTBUU C OBLLMMU TPeBOoBaHMSIMM HACTOSILLEN rMaBbl.

OBLUME TPEBOBAHUA

3.2.2. 3OneKTpoycTaHOBKM [OMMKHbI OblTb  060OpyAOBaHbl YCTPOMCTBAMW  PENENHON  3aluuThl,
npegHasHa4YeHHbIMKN Ans:

a) aBTOMATMUYECKOIro OTKIIO4YEHNUA NOBpeXOeHHOro anemMeHTa oT oCTanbHOMN, Henospem,quHoPl 4actun
ANEKTPUYECKON CUCTEMDI (SJ'IeKTpoyCTaHOBKVI) C MNOMOLLBIO BbIKNOYATENEN; €Ccrniv noBpexaeHue
(Hanpmmep, 3aMblkaHMe Ha 3eMi0 B CETSAX C U30NMPOBaHHON HeVITpaJ’Ib}O) HenocpeacTtBeHHO He
HapyLwlaeTt pa60Ty 3ANEKTPUYECKON CUCTEMBI, AonyckaeTcAa OencTBne penenHom 3alimTtbl TONbKO Ha
curHarn.

6) pearMpoBaHus Ha oOnacHble, HEHOPMaribHble pPeXuMMbl paboTbl 3NEMEHTOB 3NEKTPUYECKON
cucTembl (Hanpumep, neperpysky, NoBbiLLEeHNe HanpsXeHnss B obMoTke cTaTtopa rmgporeHepaTtopa); B
3aBMCUMMOCTM OT pexuma paboTbl M YCNOBMI 3KChnyaTauum INEeKTPOYCTaHOBKW pernevHas 3sawmTa
AOmKHa ObITb BbINOMHEHA C AEWCTBMEM Ha CUrHam UMM Ha OTKIIOYEeHWEe TeX 3NeMeHTOB, OCTaBlieHne
KOTOpbIX B paboTe MOXeT NPUBECTU K BO3HUKHOBEHWIO MOBPEXAEHUS.

3.2.3. C uenbio yoeuwesneHna 3MneKTpoyCTaHOBOK BMECTO aBTOMaTUYEeCKUX BblKMoYaTenem u
peneﬁHoM 3alnTbl cnegyeT NpUMeHATb NpeaoxpaHNTEeNn U OTKPbITble NiTaBKne BCTaBKU, €CIN OHU!

MoryT ObiTb BbiGpaHbl € TpebyeMbiMn napameTpamu (HOMWHarbHblE HaMpsXeHne W  TOK,
HOMMWHarnbHbIA TOK OTKIOYEHUS U Ap.);

obecneuvBatoT TpeGyeMble CEeNneKkTMBHOCTb N YyBCTBUTEJIbHOCTb;

He NpenATCTBYIOT MPUMEHEHWIO aBTOMAaTMKM (aBTOMAaTMYecKkoe MNOBTOPHOe BKMoyeHve - AllB,
aBTOMaTMyeckoe BKNoYeHne pesepa - ABP un 1. n.), Heobxogumom no ycrnoBuaM paboTbl
3MNeKTPOYCTaHOBKM.

Mpy ncnonb3oBaHUK NpeaoxXpaHUTenen NN OTKPbITLIX NNaBKUX BCTABOK B 3aBUCMMOCTU OT YPOBHS
HEeCUMMETpUM B HEMoNHOMas3HOM pexume U xapakTepa NUTaeMow Harpyskv crefdyeT paccmaTtpvBaTb
HeobXoaMMOCTb YCTAHOBKM Ha NPUEMHON NOACTaHLUMM 3aLUWTbl OT HEMONHO(a3HOro pexumMa.

3.2.4. YcTponcTtBa penenHon 3awmTbl OOMMKHbI obecneynBaTb HauMMeEHbLUEE BO3MOXHOE BpPEMS
oTkntoveHns K3 B uenax coxpaHeHusi GecnepeboiHon paboTbl HEMOBPEXOEHHOW 4acTu CUCTEMBbI
(ycTtonumBas paboTa 3NEeKTPUYEeCKOW CUCTEMbI M 3NEKTPOYCTAHOBOK NOTpebutenen, obecneyeHve
BO3MOXHOCTM BOCCTAHOBIEHMS HOpManbHOW paboTbl nytem ycnewHoro genctsus AlNB un ABP,
camo3anycka afnekTpoasuraTenem, BTSrMBaHNSA B CUHXPOHU3M U MP.) N OrpaHmMyeHns obnactu n cteneHu
NOBPEXAEHMS SNEMEHTA.

3.2.5. PeneriHas 3awmTa, OeicTByOLWasi Ha OTKMOYEHWE, KaK NMpaBuno, JormkHa obecneynBatb
CEneKTUBHOCTb AENCTBUSI, C TEM, YTOObI NPV NOBPEXAEHUN KAKOro-nMbo anemMeHTa 3fekTpoyCTaHOBKM
OTKIoYancs ToNbKo 3TOT NOBPEXAEHHbIN 3NEMEHT.

[onyckaeTca HecenekTMBHOE OENCTBME 3aluMTbl (MCnpaBnsiemoe nocneaywowmm gerctsnem AlB
unu ABP):

a) ansa obecneveHus, ecnm 3T0 HEOOX0AMMO, yckopeHus oTkrtoveHusa K3 (cm. 3.2.4);

6) npn ncnonb3oBaHUN YNPOLLEHHbIX MMaBHbIX NTEKTPUHECKMX CXeM C oTaennTenamMmm B Lenax NNHUA
Unm TpaHcopMaTopPOB, OTKOYAOLLNUMM NOBPEXAEHHbIA 3NIEMEHT B 6eCTOKOBy}0 nayasy.

3.2.6. YcTpoWcTBa penenHomn 3awmuTbl C Bblep)XkaMu BpeMeHn, 06ecneynBatoLMMy CENEKTUBHOCTb
OENCTBMS, [OMyCcKaeTCs BbIMOMHATb, €cnu: npu  OTKMoYeHMn K3 ¢ Bblgepkkamu BpemeHu
obecneymBaeTcs BbiNonHeHve TpeboBaHun 3.2.4; 3awmta OEWCTByeT B KayecTBe pe3epBHOW (CM.
3.2.15).

3.2.7. HapexHocTb OyHKLMOHMPOBaHUS penenHon 3alnTbl (cpabaTbiBaHe Npu NOSIBNIEHUN YCIOBUIA
Ha cpabaTtbiBaHWe M HecpabaTbiBaHWe Npu UX OTCYTCTBUW) AOmkHa ObiTb obecnevyeHa NpPUMEHEHUEM



yCTpOIZCTB, KOTOpble NO CBOMM MNapamMeTpamMm U WUCMNOJSIHEHUIO COOTBETCTBYHOT Ha3HaA4YeHUo, a TakKxke
Haanexawnm O6CJ'Iy)KMBaHI/IeM ATUX yCTpOVICTB.

Mpu HeobxoOMMOCTM criedyeT WCMonb3oBaTb creuuanbHble Mepbl MOBbLILWEHUS HageXHOCTM
(PYHKLMOHNPOBaHUS,, B YaCTHOCTU CXEMHOE pe3epBUPOBaHWE, HeMnpepbiBHLIA WU NepUoaNYECcKUi
KOHTPOMb COCTOSIHMSE M Op. [OrmKHa Takke Y4YMTbIBATbCA BEPOSITHOCTb OLUMGOYHBIX AEUCTBUIA
obcnyXMBatoLLEero nepcoHarna npy BbiNoNHEeHUM HEOGX0AUMBIX onepauuii C penenHo 3almToN.

3.2.8. MNpun Hanuumm peneriHon 3alMTbl, MEIOLLEN Lienyu HanpskeHus, cnegyeT npegycmatpusaTb
yCTpoOWcTBa:

aBTOMaTWYeCK/ BbIBOASLME 3alWWUTy W3 OEWCTBUS  NPU  OTKIIOYEHUM  aBTOMATUYECKUX
BbIKNOYaTene, neperopaHni nNpefoxpaHnTenen u Apyrux HapyLeHnsx Lenen HanpshkeHns (ecnm atu
HapyLEeHUs1 MOTYT MPUBECTM K JIOXKHOMY cpaGaTbiBaHUIO 3aLUMTbl B HOPMarbHOM peXxumMe), a Takke
CUrHanuampyLme o HapyLeHUsIX 3TUX Lenewn;

CUrHanNU3MpylLme O HapyLUeHUAX LUenen HanpsbkeHWsl, ecrim 3TWU HapyleHWst He NpuMBOAAT K
NOXHOMY cpabaTbiBaHUIO 3aLUNThbl B YCIOBUSIX HOPMArbHOMO peXuMMa, HO MOTyT NPUBECTU K U3NULLHEMY
cpabaTbiBaHMIO B ApYrMX yCnoBusx (Hanpumep, npy K3 BHe 3alluLLiaeMon 30HblI).

3.2.9. MNpwn yctaHoBKe ObICTPOOEWCTBYIOLLEN PENEeNHON 3aluMTbl Ha NMHWUAX 3NekTponepenayn ¢
TpybyaTbiMK pa3psagHMKaMy LormkHa ObiTe NpegycMOTpeHa OTCTPOKa ee oT paboThbl pa3psaHUKOB, AN
yero:

HammeHbllee Bpems cpabaTblBaHWs penemHon 3awuTbl OO MOMEHTa nodayvn curHana Ha
OTKIMIOYEHMe AOMKHO ObiTb Gonblue BpemeHun oAHOKpaTHOro cpabaTtbiBaHUSA paspsaHUKOB, @ UMEHHO
okono 0,06-0,08 c;

MyCKOBbl€ OpraHbl 3alluThbl, cpa6aTb|Barou.Lme OT MMnynbCa TOKa pa3pAOHUKOB, OOJTKHbl MMETb
BO3MOXHO MeHbllee BpeMsa Bo3BpaTa (OKOJ'IO 0,01 ¢ OT MOMEHTa NCYE3HOBEHNS anynbca).

3.2.10. [Ina penemHbiX 3aWwuT C BblAEPXKAMU BPEMEHM B KaXXOOM KOHKPETHOM cny4vae criegyer
paccmaTpmBaTb LienecoobpasHoCcTb obecrnevyeHuss OencTBUSA 3aliMTbl OT HavyanbHOrO 3HAYeHWUst Toka
unu conpoTtmeneHus npu K3 ansa ncknioveHns otka3oB cpabaTbiBaHMS 3alUMTbl (M3-3a 3aTyXaHWUs TOKOB
K3 BO BpemeHu, B pe3dynbTate BO3HMKHOBEHNS KavaHWi, MOABNEHNSA AyrM B MECTE NOBPEXAEHNS 1 Op.).

3.2.11. 3awuTbl B anekTpuyeckux ceTsix 110 kB v Bbile [OMKHBI MMETb YCTPONCTBa, GnokupytoLime
X OEeWCTBME MPU KayaHWsX MU acMHXPOHHOM XOAEe, €CN B YKa3aHHbIX CEeTAX BO3MOXHbl Takue
Ka4aHusi N aCUHXPOHHBIN X0, NPY KOTOPbIX 3aLLMTbl MOTyT cpabaTbiBaTh U3MULLIHE.

[onyckaeTca NpMMEHEHWe aHanorMyHblX YCTpomcTB M ana nuHui Hwke 110 kB, cesisbiBawoLwmx
Mexay COO0N UCTOYHMKM NUTaHNS (MCXOOA U3 BEPOATHOCTU BO3HUKHOBEHWNS] KAYaHWUIA UMM aCUHXPOHHOIO
XOAa 1 BO3MOXHbIX MOCNEACTBUIN U3MNULLHUX OTKITIOYEHNUI).

JonyckaeTcs BbINOMHEHWE 3alimTbl 6e3 GNOKMPOBKM NMPU KavaHWsX, ecnu 3awmTta OTCTpoeHa OT
Ka4aHuii No BpeMeHM (BblaepkKa BpeMeHM 3alumThl - okorno 1,5-2 c).

3.2.12. JencTteme penenHon 3alnTbl AOMKHO PMKCMPOBaTLCH yKasaTenbHbIMWU perne, BCTPOEHHbIMU
B pere ykasaTensamu cpabaTbiBaHWs, cHeTYMKaMu Ymicna cpabaTtbiBaHWn unv gpyrummn yCTpomcTBamu B
TOWN CTENEeHU, B KaKon 3TO Heobxoanmo Ans yyeTa n aHanmsa paboTbl 3aLmT.

3.2.13. YcTtpowictBa, GUKCUpylOluMe [OEeNCTBME PenenHoOM 3awuTbl Ha OTKMYeHue, cnegyet
yCTaHaBNMBaTh Tak, YTOObl CMrHaNM3MpoBanocb AeNCTBME KaKOOW 3aliMTbl, a NPU CNOXHONM 3awuTe -
OoTAenbHbIX ee yacTei (pasHble CTyNeHW 3aluTbl, OTAESNbHbIE KOMMMEKTbl 3aluT OT pasHbiX BUAOB
NOBPEXAEHNA U T. M.).

3.2.14. Ha kaxgom u3 3NeMeHTOB 3NEeKTPOYCTaHOBKM AOMKHa OblTb npegycMoTpeHa OCHOBHas
3awmTa, nNpegHasHayeHHas Oons ee OENCTBUSA NpY MOBPEXOEHUAX B Mpedenax BCero 3aluuviiaemoro
3rneMeHTa C BpEMEHEM, MEHbBLLUM, YEM Y APYrMX YCTAHOBIEHHbIX HA 3TOM 3NIEMEHTE 3aLuuT.

3.2.15. [Ina genctsms Npu OTKasax 3aluT UMM BbIKAOYATENen CMEeXHbIX 3reMeHTOB creayet
npegycmatpuBaTb PE3EpBHYH 3aliuTy, NpegHasHadeHHyo Ans obecneyeHus AarnbHEro pesepBHOro
oencrTeus.

Ecnv ocHOBHas 3awmta anemeHta obnagaeT abCONIOTHOM  CENEKTUBHOCTBIO  (Hanpumep,
BbICOKOYACTOTHAs 3awuTta, NpoAosibHast U nonepeyHas anddepeHumanbHble 3awmTbl), TO Ha AaHHOM
arieMeHTe [omKkHa OblTb YCTaHOBMEHa pes3epBHasi 3aliuTa, BbINOMHSALWASA (QYHKUUM He TONbKO



AanbHero, HO N BnnXXHero pesepBMpoOBaHUS, T. €. AEVCTBYIOLLAsA NPW OTKa3e OCHOBHOW 3aLUWTbl AaHHOMO
anemMeHTa WNW BbiBeAeHUM ee K3 paboTbl. Hanpumep, ecnu B kayecTBe OCHOBHOW 3aluTbl OT
3amblkaHui  Mexay dasamu npumeHeHa auddepeHumansHo-asHas 3awmta, TO B KayecTBe
pe3epBHON MOXeT ObITb MPUMEHeHa TpexcTyneH4YaTas AMCTaHUMOHHas 3awuTa.

Ecnn ocHoBHasa 3awmta nuHum 110 kB © Bbllwe obGnagaeT OTHOCUTENbHOW CEMNEKTUBHOCTLIO
(Hanpumep, cTyneH4aTble 3aLMThbl C BbiAEPXKKaMU BPEMEHW), TO:

OTAENbHYI pPEe3epBHYH 3alluTy AONyckaeTCcd He npegycMmaTtpuBaTb MpU YCNOBUWM, YTO OanbHee
pe3epBHOE OeNCTBME 3alnT CMEXHbIX anemeHToB npu K3 Ha aTol nuHum obecnevmBaeTcs;

JOJDKHbI NMpeaycmaTpuBaTbcsl Mepbl Mo obecneyeHuio GnKHero pesepBUPOBaHMS, ecnv AanbHee
pe3epBupoBaHue Npu K3 Ha 3Tol NHUKM He oGecneynBaeTcs.

3.2.16. Ansa nuHum anekTponepedaym 35 KB 1 Bbilwe ¢ Lenbio NOBbILWEHNA HAOEXHOCTU OTKAKYEHUS
noBpexaeHus B Hayane NuHMM MOXeT ObiTb NpeaycMOTpeHa B KayecTBe AOMOMHUTENbHOM 3aliuThbl
TOKOBas oTceyka 6e3 BblAEPXKKM BPEMEHMN MPU YCNOBUM BbINONHeHUs TpebosaHun 3.2.26.

3.2.17. Ecnu nonHoe obecrneveHve pAanbHero pes3epBMPOBaHUSA CBA3AHO CO  3HAYUTESbHbLIM
YCMNOXHEHUEM 3aLUmMTbl NN TEXHNYECKN HEBO3MOXHO, [OMYyCKaeTcs:

1) He pe3epBUpPOBaTbL OTKNIOYEHUS K3 3a TpaHchopmaTopamu, Ha PeakTUPOBAHHBIX MUHUSX, MUHUSIX
110 kB 1 Bblle Npy HaNU4UM GAVKHErO PE3ePBMPOBaHUS, B KOHLE AMMHHOIO CMEXHOM0 yyYacTka JIMHUM
6-35 kB;

2) wmeTb pJanbHee pes3epBUMpOBaHWE TOMbKO Mpu Hauboree 4acTo BCTpeyvarLlmxcs Buaax
noepexaeHun, 6e3 yueTta pegkmx pexmMoB pabdoTbl U Npy yyeTe KackagHoro AeNCTBUA 3aLUMUThI;

3) npegycmaTtpuBaTb HecenekTMBHOE AeWcTBue 3awmTbl npyu K3 Ha cMexHbIX anemeHtax (mpu
JanbHeM pe3epBHOM [OEWCTBMM) C BO3MOXHOCTbIO 06ECTOYEHNS B OTAENbHbIX CryyYasX MOACTaHLMUI;
npu 3TOM criegyeT Mo BO3MOXHOCTW oGecrneyvmBaTb UCMpaBIieHUE 3TUX HECENEKTUBHbBIX OTKIHOYEHUN
pencteuem AlB nnn ABP.

3.2.18. YctponctBa pesepBuMpoBaHMA npu  oTkade  Bblknoyatenen  (YPOB)  gomxHbl
npegycmatpmBatbecs B anekTpoyctaHoBkax 110-500 kB. [donyckaetcs He npegycmartpueate YPOB B
anektpoycTtaHoBkax 110-220 kB npu cobnogeHun cneayowmx ycnoBun:

1) obecneumBatoTcs Tpe6yemaﬂ YyBCTBUTENbHOCTL U OONyCTUMbIE NO YCIOBUAM yCTOVI‘-IVIBOCTVI
BpemMeHa OTKIHO4YeHnA oT yCTpOVICTB OanbHero pe3epBnpoBaHnA;

2) Npu OeicTBUM pe3epBHbIX 3alMUT HET MOTEPWU OOMOMHUTENbHBIX SNEMEHTOB K3-3a OTKIOYEHUS
BbIKIOYATENEN, HEMOCPEACTBEHHO HE MNPUMbIKAIOLWMX K OTKasaBLUeMy BbIKMYaTento (Hanpumep,
OTCYTCTBYIOT CEKLIMOHUPOBAHHBIE LLUWHBI, IMHUW C OTBETBIIEHNEM).

Ha anekTpoctaHuMax C reHepaTopamu, UMEOLLMMI HEMOCPEACTBEHHOE OXMaXAeHne NpPOBOAHWUKOB
0OMOTOK CTaTopoB, ANs NpedoTBpaLLeHUs MOBPEeXAeHWUI reHepaTopoB Mpu OTKa3ax BblKnoyaTenemn
110-500 kB cnenyet npeaycmatpuBath YPOB He3aBMCUMMO OT NPOYNX YCIOBUIA.

Mpun oTkase 04HOro M3 BbIKMKOYATENEN NOBPEXAEHHOrO AnemMeHTa (IUHMA, TpaHcdopMaTop, LUMHbI)
anektpoyctaHoBkn YPOB pomkHO p[encTBoBaTb Ha OTKMOYEHME BbIKMOYATENEn, CMEXHbIX C
OTKa3aBLUUM.

Ecnu 3awwmTbl npucoeanHeHb! K BbIHOCHLIM TpaHcdopmaTopaM Toka, To YPOB gomkHo geictBoBathb
1 npu K3 B 30He Mexay 3TMMmK TpaHcdopMaTopamm ToKa W BblKMoYaTeNEM.

HonyckaeTcs npumeHeHue ynpolueHHbix YPOB, gencteytowmx npyu K3 ¢ oTkazamu BelknodaTenen
He Ha Bcex anemeHTax (Hanpumep, Tonbko npu K3 Ha nuHuaAx); npy HanpsbkeHun 35-220 kB, kpome
ToOro, JonyckaeTcs npyMeHeHne YCTPOWCTB, OEUCTBYOLNX  NULIb Ha OTKITOMEHNE
LUMHOCOEANHUTENBHOMO (CEKLIMOHHOIO) BbIKMYaTENS.

Mpu HepocTaToyHOM 3(PEKTUBHOCTU JanbHEro pesepeBMpOBaHUS criedyeT paccmaTpusaTh
HEeoBX0aMMOCTb MOBLILLEHUSI HAAEXHOCTM BRXKHEro pesepBrpoBaHmns B AononHeHne kK YPOB.

3.2.19. llpn BbINONHEHWM pe3epBHOW 3alUMTbl B BuAe OTAENbHOrO KOMMMEeKTa ee cnegyet
OCYLLECTBNATb, Kak NpaBumo, Tak, YToObl Obina obecneyeHa BO3MOXHOCTb pa3defibHOM MPOBEPKU UK
PEMOHTA OCHOBHOW WM pPEe3epBHONM 3awWuTbl Npu paboTatoweM anemeHTte. MpyM 3TOM OCHOBHasA wn



pesepBHas 3alWTbl [JOJKHbI NWUTaTbCs, Kak MNpPaBuIo, OT pPasHbiX BTOPUYHbIX OBMOTOK
TpaHcgopMaTopOB TOKa.

[MnTaHne OCHOBHbIX M pe3epBHbIX 3alMT NUHUIA anekTponepedaun 220 kB 1 Bbiwe [OOMKHO
OCYLUECTBNATBCA, KaK MpaBuIio, OT pa3HbiX aBTOMaTUYECKMX BbIKMOYaTENEn OnepaTMBHOIO
NMOCTOSIHHOIO TOKa.

3.2.20. OueHka 4YyBCTBUTENBHOCTU OCHOBHbLIX TUMOB PENenHbIX 3aluMT AOMKHa NPOM3BOAUTLCS Npu
NOMOLLM KO3hULMEHTa YyBCTBUTENBHOCTK, ONPeaensemMoro:

ona  3awuTt, pearvpymwmx Ha BeJliM4YUHbI, BO3pacTtawuwne B YCroBUAX ﬂOBpe)K,EleHMVI, - Kak
OTHOLWlEeHne pacyeTHbIX 3HAYEHUN ITUX BESNNYUH (Hanpmmep, TOKa, wunun Hal'lpﬂ)KeHVIﬂ) npu
meTannunyeckom K3 B npegenax 3aLmLLaEeMON 30HbI K napamMeTpam Cpa6aTbIBaHVIF| 3aLunT;

ANa 3almT, pearupylowmux Ha BeNUYMHbBI, YMEHbLUAWMEeCs B YCIIOBUSAX MOBPEXAEHUN, - Kak
OTHOLIEeHNe napameTpoB cpabaTbiBaHUA K pacYeTHbIM 3HAYeHUsM 3TUX BeNuYMH (Hanpumep,
HanpshKeHWs UNu ConpoTUBIEHNs) Npu MmeTannunyeckom K3 B npegenax sawuaemMon 30Hbl.

Pac4yeTHble 3HayeHus BENMUYMH OOMKHbI yCTaHaBnmBaTbCA, ncxoga m3 Hanbonee He6J'IaFOﬂpVIF|THbIX
BMOOB noBpexaeHud, HO AnAa pearibHO BO3SMOXXHOIo pexnmva paGOTbI 3J'IeKTpVI‘-IeCKOl7| CUCTEMBbI.

3.2.21. Mpu oOuUEHKe YyBCTBUTENBHOCTM OCHOBHbIX 3aLUMT HEOoBXOAMMO MCXOAWUTb M3 TOro, 4YTO
JOJKHbI 06ecneymBaTbCs cregytolne HaMmeHbLlMe KO3MULMEHTBI X YYBCTBUTENBHOCTY:

1. MakcumanbHble TOKOBble 3aluTbl C MYyCKOM K 6e3 nycka HanpsbkeHus, HanpaBneHHble wu
HeHanpasreHHble, a Takke TOKOBble OOHOCTYMNeH4YaTble HanpaBlieHHble M HeHanpaBsrieHHbIe 3alUuThl,
BKIIOYEHHbIE Ha COCTaBnsIoLLmMe 06paTHOM 1Ny Hynesow NocnefoBaTeNbLHOCTEN:

[N opraHoB TOKa U HanpskeHus - okono 1,5;

Ons opraHoB HanpasreHUst MOLWHOCTM 06paTHOW M HyNeBOW mocnefgoBaTenbHOCTM - okono 2,0 no
MOLLHOCTM 1 0KOro 1,5 N0 TOKY M HANPSKEHWIO;

ONsi opraHa HanpasneHUst MOLLHOCTU, BKITIOYEHHOIO Ha NOSHbIe TOK U HanpsikeHue, He HopMupyeTcst
Mo MOLLHOCTM 1 okono 1,5 no Toky.

[ns MakcumanbHbIX TOKOBbIX 3aliMT TpaHcopmaTopoB C HM3WMM HanpsbkeHnem 0,23-0,4 kB
HanMeHbLUNIA KO3 MULMEHT YyBCTBUTENBHOCTU MOXET ObITb OKomno 1,5.

2. CTyI'IEH‘-IaTbIe 3alnTbl TOKa WM TOKa W HanpsaXeHua, HanpaBlieHHble W HeHanpaBlieHHble,
BKITKOYEHHbIE Ha MOJIHble TOKN U Hanpsa>XXeHua nnm Ha coctaesndaowme Hyne30|7| nocrnenoBaTesiIbHOCTU!

ONS OpraHoB TOKa M HaMpsXeHWs CTyNeHW 3aluTbl, NpeAHasHayeHHou ans aencteus npu K3 B
KOHLe 3aluLLaeMoro yyacTka, 6e3 yyeta pe3epBHOro AencTeua - okorno 1,5, a npu HanMuMm HagexHo
OencTByloLEeNn CenekTMBHOW pe3epBHOM CTyneHW - okorno 1,3; NpM HanuuMum Ha NPOTMBOMOSIOXKHOM
KOHLlEe NWHUWM OTAENbHOW 3alMThbl LUMH COOTBETCTBYOLMNE KOI(PULNEHTLI YYBCTBUTENBHOCTU (OKOMO
1,5 n okono 1,3) Ans cTyneHu 3awmTbl HYNeBOW NocrneaoBaTenbHOCTU AonyckaeTcs obecneynBaTh B
peXnme KackagHOro OTKIHOYEHUS;

ONS OpraHoB HanpaBneHWs MOLLHOCTM HYNeBOW M obpaTHOM nocnegoBaTenbHOCTU - okorno 2,0 no
MOLLHOCTM 1 0Koro 1,5 NO TOKy M HaMPSAXeHWIo;

ONsi opraHa HanpasneHnsl MOLLHOCTU, BKITKOYEHHOIO Ha NOMHbIE TOK U HanpsikeHue, He HopMUpyeTcs
no MOLLHOCTU 1 okoro 1,5 no Toky.

3. ucTaHUMOHHbIe 3aLlmTbl OT MHOrogasHbIx K3:
AN MyCKOBOro opraHa nboro Tmna u gUCTaHUMOHHOIO opraHa TpeTben CTyneHu - okoro 1,5;

ONs AMCTAHUMOHHOIO OpraHa BTOPOM CTyMeHW, npefHasHavyeHHoro anga genctevs npu K3 B koHuUe
3aLMLLIaemMoro y4acTka, 6e3 yyeta pe3epBHOro AencTeus - okono 1,5, a npyu Hann4um TpeTbEN CTyNeHn
3awwmThl - okono 1,25; ons ykazaHHOro opraHa YyBCTBUTENbHOCTb MO TOKY AOMkHa ObiTb okorno 1,3 (no
OTHOLLEHWIO K TOKY TOYHOW paboTbl) Npu NOBPEXAEHUN B TOW XE TOYKE.

4. MpoponbHble auddepeHumanbHbIe 3alWnTbl reHepaTopoB, TpaHCoOpMaTopoB, NUHWIA U OPYrvX
3M1EMEHTOB, a Takke nonHas guddepeHumnanbHas 3awmTa WuH - okono 2,0; Ans TOKOBOro MycKOBOrO
opraHa HenonHon AvddepeHunanbHOM ANCTaHUMOHHON 3aluMTbl LUMH FEHEePaTOPHOr0 HanpsbKeHust



YyBCTBUTENBHOCTb AOMKHa ObITb oKkorno 2,0, a Ans nepBon CTyneHW HenosfHow AnddepeHumansHow
TOKOBOW 3aLUnTbl LUMH reHepaToOPHOro HanpsKeHusl, BbINOIHEHHOW B B1Ae OTceuku, - okono 1,5 (npu K3
Ha LUMHaXx).

Ons guddepeHumnanbHON 3almUTbl reHepaTopoB M TpaHCOPMaTOpPOB YyBCTBUTENBHOCTb crneayeT
npoeepsitb nNpu K3 Ha BbiBogax. [MpyM STOM BHE 3aBUCUMOCTM OT 3HayYeHUn KkoadduumeHTa
YyBCTBUTENBHOCTU AN rMOpOreHepaTopoB 1 TypboreHepaTopoB C HEMOCPEACTBEHHBIM OXIaXAeHUeM
NPOBOAHMKOB OBMOTOK TOK cpabaTbiBaHWs 3awuTbl crieqyeT NpuHMMaTb MeHee HOMWHANbHOro Toka
reHepaTopa (cm. 3.2.36). [ins aBTOTpaHCOPMAaTOpPOB Y MOBLILIAOLLMX TPAHCHOPMATOPOB MOLLHOCTbLIO
63 MB-A un 6onee Tok cpabaTbiBaHua 6e3 yyeTa TOPMOXEHUSI PEKOMEHAYETCS MNpUHUMaTb MeHee
HOMMWHanNbLHOro (ANns aBTOTPaHC(OPMATOPOB - MEHEE TOKa, COOTBETCTBYIOLLEr0 TUMOBON MOLLHOCTH).
[na octanbHbiX TpaHcdopMaTopoB MollHocTblo 25 MB-A n 6onee Tok cpabaTbiBaHus 6e3 yyeTa
TOPMOXEHMSA pekoMeHayeTCca NpuHUMaTh He 6onee 1,5 HOMMHaNBLHOIO ToKa TpaHcdopmaTopa.

[onyckaeTca CHWXeHue KoadhuumeHTa 4YyBCTBUTENbHOCTU Ana AuddepeHumansHOn 3awwmThl
TpaHcopmaTtopa unu 6noka reHepatop - TpaHcdopmaTop A0 3HayveHust okono 1,5 B crnegytoLmx
cnyyasx (B KoTopbiXx obecneveHne koadhduumMeHTa 4YyBCTBUTENBHOCTM okono 2,0 cBA3aHO Co
3HAYMTENbHBIM YCIOXHEHNEM 3aLLMWTbI UM TEXHUYECKN HEBO3MOXHO):

npy K3 Ha BbIBOAaX HU3LLIEro HanpsiKeHWs! MOHWKaWMX TpaHC(opMaToOpoOB MOLLHOCTLI0 MeHee 80
MB-A (onpenensieTcsi C y4eTOM peryrimpoBaHust HanpsikeHus );

B PeXUMe BKIOYEHMS TpaHcdopmaTopa Nof HanpskeHve, a Takke Ans KpaTKoBPEMEHHbIX PeXMMOB
ero paboTbl (Hanpumep, Npu OTKMOYEHNW OOHON N3 MUTAIOLLMX CTOPOH).

Onsa pexuma nogaynm HanpsKeHus Ha MNOBPEXAEHHbIE LUMHbI BKIOYEHMEM OAHOM0 M3 NUTaoLWMUX
3NEeMEHTOB [0MyCKaeTCs CHWXeHne koadduumeHTa YyBCTBUTENbHOCTM Ana AunddepeHumansHon
3aWmThbl WWKMH 0 3Ha4YeHus okono 1,5.

YKkasaHHbI KoadduumneHT 1,5 oTHocuTCA Takke K anddepeHumnanbHOn 3awmuTe TpaHcdopmaTtopa
npu K3 3a peakTopoM, YCTAHOBMIEHHbIM HAa CTOPOHE HW3LLEro HanpshxkeHus TpaHcdopmaTtopa u
BXOOALWMUM B 30HY ero guddepeHunansHon 3awuTbl. MNpy HanuuuM Apyrux 3awimT, oxXBaTbiBaloLmMX
peaktop 1 ygoBneTBopswowWwmMX TpeboBaHWaM  yyBCcTBUTENBbHOCTM npu K3 3a  peaktopowm,
YyBCTBUTENBHOCTL AnddepeHumanbHON 3awnTbl TpaHccopmaTopa npu K3 B aTon Touke gonyckaeTcs
He obecneunBaThb.

5. MonepeyHble anddepeHumanbHble HanpaBeHHble 3aLUTbl NapannenbHbIX JIMHUI:

AN pene Toka 1 pene HanpshKeHUst NyCKOBOro opraHa KOMMMEKTOB 3alnTbl OT MexaydasHbix K3 n
3aMblkaHUA Ha 3emnio - okono 2,0 Npu BKMOYEHHbIX BbIKNoYaTensax ¢ 06enx CTOPOH NOBPeXAeHHON
nMHUKM (B TOYKE OAMHAKOBOW YyBCTBMTENMbHOCTM) M okono 1,5 mpu OTKNOYEHHOM BbIKNOYaTene ¢
NPOTMBOMOSIOXHOW CTOPOHbI MOBPEXAEHHON NUHUW;

ONs opraHa HanpasfeHVUst MOLLHOCTU HyreBOW MOCeAoBaTeNbHOCTM - 0kono 4,0 Mo MOLLHOCTU K
okono 2,0 Mo TOKy WM HaMpPsPKEHWUIO MPU BKIOYEHHbLIX BbIKItoUYaTensx ¢ obenx cTopoH u okono 2,0 no
MOLLHOCTM M OKOMo 1,5 MO TOKY U HamnpshKeHUIO NpU OTKIOYEHHOM BbIKIOYaTENe ¢ NPOTUBOMNOMOXHOM
CTOPOHbI;

AN opraHa HanpaBsreHUss MOLHOCTW, BKITFOYEHHOIO Ha MOJTHbIE TOK U HanpshKeHue, no MOLHOCTU He
HOPMUPYETCS, a NO TOKY - Okono 2,0 Npu BKIMOYEHHbIX BbIkoYaTensax ¢ obenx cTopoH u okono 1,5 npu
OTKITFOYEHHOM BbIKITHOYaTENE C MPOTUBOMOIOXHON CTOPOHbI.

6. HanpaBneHHble 3alnTbl C BbICOKOYACTOTHOW OrIOKMPOBKOIA:

AN opraHa HanpaBneHust MOLLHOCTM  OBpaTHOM WNM  HyNeBOW  MocnefoBaTenbHOCTH,
KOHTPONMPYIOLLErO LieMNb OTKIOUYEHUS, - okoro 3,0 Mo MOLLHOCTM, 0koso 2,0 MO TOKY U HaMpPsKeHUIO;

AOnNa NyCKOBbIX OpraHoOB, KOHTPONUPYOLWKX Lenb OTKMKYeHUd, - OKOJ10 2,0 NO TOKY W HanpaXeHuto,
okoso 1,5 no conpoTUBIEHMIO.

7. QndbdepeHumnanbHO-gasHble BbICOKOYACTOTHbIE 3aLUNTbI:

ONsi NYCKOBbIX OPraHoB, KOHTPOMNMPYIOLMX Lienb OTKIIOYEHUS, - okono 2,0 Mo TOKY M HaMpshKeHWUHo,
okono 1,5 no conpoTuBNeHuto.

8. TokoBble OTCeYkn Ge3 BbiAEPXKKM BPEMEHM, YyCTaHaBMNMBaeMble Ha reHepaTopax MOLLHOCTbI A0 1
MBT 1 TpaHcdopmaTopax, npy K3 B MecTe yCTaHOBKM 3almThbl - okono 2,0.



9. 3awuTbl OT 3aMblkaHUA Ha 3eMITI0 Ha KabemnbHbIX NMUHUSX B CETAX C U30NUMPOBAHHOW HEWTparbio
(OencTBylOLLME HA CUTHAM UMK Ha OTKINIOYEHNE):

ONA 3aWwmT, pearnpyowmnx Ha TOKM OCHOBHOM 4YacToThl, - okoro 1,25;
ONS 3aWmT, pearvpyroLimMx Ha TOKU MOBbILLEHHbIX YacToT, - okoro 1,5.

10. 3awuTbl OT 3aMblkaHWA Ha 3emrto Ha BJ1 B ceTaAx ¢ M30NMPOBaHHON HEWTpanblo, AEeUCTBYOLNE
Ha curHam unu Ha oTKrYeHue, - okono 1,5.

3.2.22. MNpwn onpegeneHnn KoaMMULMEHTOB HYYBCTBUTENMLHOCTU, YKasaHHblx B 3.2.21, n. 1, 2. 51 7,
HeobX0AMMO y4nTbIBaTb CriedytoLlee:

1. UyBCTBUTENBHOCTL MO MOLLYHOCT MHAYKLMOHHOTO perie HampaBfeHWs MOLLHOCTU npoBepsieTcs
TONBbKO MpPW BKMOYEHUM €ro Ha COCTaBMsAlOWMEe TOKOB W HanpsbkeHun obpaTHOM U Hynesowu
nocneaoBaTenbHOCTEN.

2. L‘|yBCTBl/ITeJ'IbHOCTI:> pene HanpabBleHna MOLWHOCTWU, BbINOMTHEHHOIO MO CXemMe CpaBHEHUA
(a6COJ'II'OTHbIX 3HaYeHUN unum ¢)83), npoBepdeTCA: Npu BKIMKOYEHUN HA MOJIHbIe TOK U HanpsaXeHwue - no
TOKY; nNpu BKIKOYEHUWM Ha COCTaBndwLMe TOKOB M HanpsKeHun O6paTHOI7I n HyJ'IeBOVI
nocrnegoBaTenibHOCTEN - MO TOKY N HAnpsAXXeHUHo.

3.2.23. [inqa reHepaTopoB, paboTalowmx Ha COOPHbIE LUNHBI, YYBCTBUTENBHOCTL TOKOBOW 3aLUUTbl OT
3aMblKaHU Ha 3eMno B 0OMOTKe cTaTopa, AENCTBYIOLLEN Ha OTKIIOYEHUe, onpeaensieTcss ee TOKOM
cpabaTbiBaHuMs, KOTOPLIM AomkeH ObiTh He 6onee 5 A. [lJonyckaeTcs Kak UCKMYEHWEe yBENUYEHNe Toka
cpabaTbiBaHua 0o 5,5 A.

Ons reHepaTopoB, paboTatwowmx B 6noke ¢ TpaHchopMaTopoM, KO3(MUUNEHT YyBCTBUTENBLHOCTU
3alMTbl OT 0gHOda3HbIX 3aMblKaHWI Ha 3eMIT0, OXBaTbIBaloLLEN BCIO OOMOTKY cTaTtopa, AOMmKeH ObiTb
He MeHee 2,0; ONs 3aWWTbl HaMpsHKEHWs HYNeBOW MOCHeAoBaTeNbHOCTM, OXBaTbiBalOLENW HE BCHO
0OMOTKy cTaTtopa, HanpsxeHue cpabaTtbiBaHUA A0MKHO ObITh He Gonee 15 B.

3.2.24. YyBCTBMTENBLHOCTb 3aLUMUT HA MNEPEMEHHOM OMepaTMBHOM TOKE, BbIMOMHAEMbIX MO CXxeme C
OEeLYyHTUPOBaHNEM 3MEKTPOMAarHUTOB OTKIIOMEHUS, creayeT MNpPOBeEpPsiTb C Y4EeTOM OAENCTBUTENbHOWN
TOKOBOW MOrpeLHoCT TpaHCOPMaToOpOB TOKa Mocne AewyHTupoBaHus. [Mpu 3TOM MWHMManbHoe
3HayeHue koaddULMEeHTa 4YyBCTBMTENbHOCTW JNEKTPOMAarHUTOB OTKIIOYEHUS, OnpefensemMoe Ans
YCNOBUSI WX HagexHoro cpabaTtbiBaHus, [OOMKHO ObiTb npubnuautensHo Ha 20% 6Gonble
NPUHYMAaEMOro Arsi COOTBETCTBYHOLLMX 3aLUT (cM. 3.2.21).

3.2.25. HanmeHbLlune KoadpprUMEHTbl YyBCTBUTENBHOCTU AN pes3epBHbIX 3awmT npu K3 B koHue
CMEXHOro 3nemMeHTa wnuM Havwbonee yaaneHHOro M3 HECKONbKUX MOoCneaoBaTenbHbIX 3NeMEHTOB,
BXOOSALLMUX B 30HY pe3epBUPOBaHNS, AOMKHbI ObITh (CM. Takke 3.2.17):

[Na OpraHoB TOKa, HanNpshXeHUs, ConpoTMBneHus - 1,2;

ONsi OpraHoB HanpaBrieHnst MOLLHOCTM obpaTHOW W HyneBoW nocregoBaTtensHocten - 1,4 no
MOLLHOCTM 1 1,2 NO TOKY M HanpsiXeHUIo;

AN opraHa HanpaBneHUs MOLLLHOCTU, BKITHOYEHHOIO Ha MOSHbIE TOK U HaMNpsbKeHWe, He HOPMUPYETCst
no MOLHOCTU 1 1,2 MO TOKY.

Mpu ouUeHke 4yBCTBUTENBHOCTM CTYMNEHEW pEe3epBHbIX 3aluT, OCYLLECTBASIOWMX OGnukHee
pesepBupoBaHne (cm. 3.2.15), cnegyetT wucxoouTb U3  KO3(EDULMEHTOB YyBCTBUTEMNBLHOCTH,
npvBedeHHbIX B 3.2.21 ANs COOTBETCTBYIOLWMNX 3aLLMT.

3.2.26. [Onsa ToKOBbIX OTCeYeKk 6e3 BbIAEPXKKUM BpPEMEHM, YCTaHaBMMBaEMblX Ha INMHUSX U
BbIMONHAOLWMX (PYHKUMN OONOMHUTENBHBIX 3almUT, KOIMMULUMEHT YyBCTBUTENBHOCTM OOMMKEH ObiTb
okono 1,2 npu K3 B mMecTe yCTaHOBKM 3awutbl B Haubonee 6naronpuaTHOM MO  YCINOBUIO
YyBCTBUTENBHOCTU PEXNME.

3.2.27. Ecnu pencrteve 3awuTbl Nocriegylollero anemMeHTa BO3MOXHO U3-3a OTkasa BcneacTteve
HeLOCTaTOYHOMW 4YyBCTBUTEMbHOCTW 3alluTbl MNpeablayLllero 3nemMeHTa, TO YyBCTBUTENBHOCTU 3TUX
3aLmMT HeobxoauMOo cornacoBbiBaTh MeXay COOON.

[lonyckaeTca He COrMacoBbiBaTb Mexay coBOoW CTyNeHW 3TUX 3almMT, npefHasHaveHHble ans
JanbHero pes3epBupoOBaHNSA, eCrin HeoTKmoueHne K3 BcredctsBue HEOOCTATOMHOM YYBCTBUTENBHOCTM



3aWunTbl nocreayoulero anemMeHTa (Hanpmmep, 3aunTbl OGpaTHOIZ nocrnenoBaTesibHOCTU reHepaTopoB,
aBTOTpchd)opmaTopos) MOXET NPUBECTU K TAXES1bIM NocneacTBUAM.

3.2.28. B ceTax C rnyxo3a3eMsfieHHON HeWTpanbil [OIMKEeH ObiTb BbiOpaH mMcxogsd M3 yCrnoBWKA
penemHon 3aluTbl TakoW PEXUM 3a3eMNeHns HenTpanen cunoBbix TpaHcdopmaTtopoB (T. e.
pasmelleHne TpaHCcOpMaTOpOB C 3a3eMIIEHHOW HeWTpanblo), MpU KOTOPOM 3HAaYeHUs TOKOB W
HanpspKEHUIM NpU 3aMbIKaHUAX Ha 3eMIto obecneyrBaloT AeCTBME PENenHON 3aLlnTbl ANIEMEHTOB CETU
npy BCeX BO3MOXHbIX PEXMMaX KCNnyaTaunm anekTpnuyeckon CUCTEMbI.

[nsa nosbiwarowmx TpaHCOpMaTopoB M TpaHCHOPMATOpPOB C ABYX- U TPEXCTOPOHHUM MUTaAHWEM
(Mnn cyLLeCcTBEHHON NOAMUTKON OT CUHXPOHHbIX 3neKTpoABUraTenemn nnm CUHXPOHHbLIX KOMMEHCATOPOB),
WUMEIOLLMX HEMOJHYI U30MnsAuMio OOMOTKM CO CTOPOHbI BbIBOAA HENTpanu, Kak npasBuro, AOIMKHO ObiTb
WCKIMIOYEHO BO3HWKHOBEHUE HEOOMYCTUMOrO AN HUX pexuma paboTbl C M30NMPOBaHHON HENTparnblo Ha
BblAEMNVBLUMECSA LUMHBI Mnn yyactok cetn 110-220 kB c 3ambikaHnem Ha 3emnio ofHow pasbl (cMm.
3.2.63).

3.2.29. TpaHcdopmaTopbl TOKa, NpedHa3HayeHHble AN MNUTaAHWS TOKOBbLIX LENen YCTPOMCTB
penenHon 3awmTbl oT K3, OMmKHbI YA0BMNETBOPATL crneayowmnm TpeboBaHnam:

1. B uensx npegoTBpalleHns M3NULWHMX cpabaTbiBaHuii 3awmTel npyu K3 BHe 3alumiiaemMoii 30HbI
MorpeLwwHoCTb (MoMHas Mnu TokoBas) TpaHCOPMAaToOpPOoB TOKA, Kak MpaBWio, He OOMKHa npeBbiwaTb
10%. bBornee BbiCOKME MOrpeLHOCTM AOMYCKAlOTCA MpU  UCMOMb30BaHWKM  3almT  (Hanpumep,
AnddepeHumanbHas 3alumTa WWH C TOPMOXKEHUEM), MPaBUIbHOE AEeNCTBUE KOTOPbIX NPU MOBbILLIEHHbIX
norpeLHocTsaX obecneymBaeTcs C NMOMOLLBIO CrneuuanbHbIX MeponpuATUn. YkasaHHble TpeboBaHus
[OMKHbI cobnoaaTbCs:

Anda CTyneH4aTbIX 3aluT - Nnpn K3 B KOHLe 30HbI AencTeuns CTyneHn 3alnTbl, a Ana HanpaBlieHHbIX
CTyneH4YaTblX 3alnT - TaKXe U Npn BHELLHEM K3;

Ana oCcTtanbHbIX 3aUNUT - NP BHELWWHEM K3.

Ons anddepeHumanbHbIX TOKOBbBIX 3aWuT (LUKH, TpaHCGOPMaTopOB, reHepaTopoB M T. M.) AOMMKHA
ObITb y4TEHa nonHas NorpeLlHOCTb, AN OCTanbHbIX 3aLUWT - TOKOBAas MOrPeLIHOCTb, a NPU BKMOYEHUU
nocnegHvX Ha CyMMy TOKOB ABYX unun 6onee TpaHcopmaTopoB Toka 1 pexume BHewHux K3 - nonHas
MOrpeLuHoCTb.

Mpwn pacyetax 00NyCTUMbIX Harpy3oK Ha TpaHcdopmaTopbl Toka AonyckaeTcd B Ka4vecTBe ncxogHom
NPUHMUMaTb NOJIHYKO NOrpeLlHOCTb.

2. TokoBasi MOrpeLLIHOCTb TPaHCOPMAaTOPOB TOKa B LIENAX NpeaoTBpalleHnsl 0TKasoB 3aluTbl Npu
K3 B Hauyane 3awmiaemMon 30Hbl He JOJKHA NPEBbILLATH!

No YCroOBUSIM MOBbLILEHHON BUOpaLMM KOHTAKTOB pefie HanpaBfeHWsi MOLWHOCTW UMK pene Toka -
3HaYeHW, JONYCTUMbIX ANs BbIGpaHHOro Tuna pene;

no ycnosusM npefenbHoO AOMyCTUMOMW AN perne HanpasfeHUs MOLHOCTU M HanpaBrfeHHbIX pene
COMNPOTUBREHWI YrIOBOW NOrpeLlHocTu - 50%.

3. HanpsixeHve Ha BbIBogax BTOPUYHOM OOMOTKM TpaHcdopMaTopoB Toka npu K3 B 3awmuiaemon
30HE He JOIMKHO MPEeBbIWAaTh 3Ha4YeHnst, 4oMyCTUMOro ans ycrponcraea P3A.

3.2.30. TokoBble Lieny aneKkTpomM3amepuTenbHbIX NPUOOPOB (COBMECTHO CO CYETYMKAMU) U penenHon
3aWMThI JOMKHBI ObITh MPUCOEANHEHbI, Kak NpaBuIo, K pa3HbiM 06MoTKaM TpaHcopMaTopoB ToKa.

HonyckaeTcs uX NpUCOEAMHEHWE K OfHOW 0OMOTKE TpaHcopmMaTopoB ToKa Mpu  yCroBun
BbINONHeHUst TpeboaHmn 1.5.18 1 3.2.29. MNpu aTOM B LENU 3aLUMT, KOTOPbIE MO NPUHLMNY OEACTBUSA
MOryT paboTaTb HENpaBUIbHO MPY HAPYLUEHWM TOKOBbIX Lienew, BKITHYEHUE 3NEKTPOU3MEPUTENBHbBIX
NpnbopPOB AOMYCKAETCHA TOJbKO Yepe3 MPOMEXYTOYHble TpaHCOPMAaTopbl TOKa M MpU YCrOBUK, YTO
TpaHcdopmMaTopbl Toka yAoBneTBopsAlT TpeboBaHuam 3.2.29 npu pasoOMKHYTOW BTOPWYHOWM Lenu
NMPOMEXYTOYHbIX TPaHCHOPMATOPOB TOKA.

3.2.31. 3awmTty C npumeHeHveM pene MnpsMOro OeNCTBUS, Kak MEepBUYHbIX, TaKk U BTOPUYHBLIX, U
3aLLUMTbl HA NEePEeMEHHOM OMepaTUBHOM TOKE PEKOMEHAYETCS NPUMEHSATb, ECNN 3TO BO3MOXHO U BeaeT
K YNPOLLEHWUIO 1 yAELLEBINEHUIO 3MEKTPOYCTaHOBKM.



3.2.32. B kauecTBe MCTOYHMKA NEPEMEHHOro onepaTMBHOrO Toka Ans 3awut oT K3, kak npasuro,
cnegyeT wucnonb3oBaTbh TpaHcopMaTopbl TOKa 3aluuiaemoro arnemeHTa. [onyckaetca Takke
MCnonb3oBaHNe TpaHCOPMaTOPOB HAMPSXKEHMS NN TpaHCOpPMaTOPOB COBCTBEHHbLIX HYXA.

B 3aBUCUMMOCTU OT KOHKPETHbIX YCMOBUIK LOSMKHA ObITb npuMeHeHa o4Ha M3 cnefyrlmx cxem: C
OEelWyHTUPpOBaHNEM  3NEeKTPOMarHMToB  OTKITHOYEHUA BblK/loYaTENEN, C UCNONb3oBaHMEM OrlokoB
NNTaHUA, C UCNoNb30BaHNEM 3apAOHbIX yCTpOI;ICTB C KOHOeHCaTopOoMm.

3.2.33. YcTtponcTtea pernenHow 3aluTbl, BbiBOAWMblE M3 paboTbl MO YCMOBUAM pexunma ceTw,
CeneKkTUBHOCTU AEeNCTBUS UNK NO APYrMM NpuYmMHaM, OOMKHbI MMETb chneumanbHble npucnocobnenns
Ans BblBOAA VX U3 paboTbl onepaTuBHLIM NEPCOHANOM.

Ona ob6ecnevyeHns JKCnJ1lyaTauMOHHbIX MNPOBEPOK U MCMbITAHUA B Cxemax 3aluT cnepyet
npeanycMmartpuBaTtb, rae 3mo HeobxoanMo, ucnbiTaTenbHble 6M10KK Nnn namepuTeribHble 3aXUMbl.

3AWNTA TYPBOTEHEPATOPOB, PABOTAKOLWKNX HEMOCPEACTBEHHO HA
CBOPHBIE WWWHbI FTEHEPATOPHOIO HAMPSIKEHUSA

! TpeboBaHnamu, npmBegeHHbiMM B 3.2.34-3.2.50, MOXHO PYKOBOACTBOBATLCS W ANS OPYrvx

reHepaTopoB.
3.2.34. [Ona TypboreHepatopoB Bbiwe 1 kB MowHocTelo 6Gonee 1 MBT, paboTaroLlmx
HenocpeacTBEHHO Ha COOPHbIE LUWHBI FEHEePaTOPHOro HarnpsKeHWs, AOMKHbI OblTb NPeayCcMOTPEHbI
YCTPOWCTBA PENenHON 3aliuTbl OT CrnefywlnMX BUOOB MOBPEXAEHWA U HapyLeHWA HOPMarbHOro
pexuma paboTbi:
1) MHOrogasHbix 3aMblkaHWin B 0OMOTKe cTaTopa reHepaTtopa v Ha ero BbIBOAaXx;

2) ogHodasHbIX 3aMblkaHWI Ha 3eMro B 0OMOTKe cTaTopa;

3) ABOVHbIX 3aMblKaHWI Ha 3eMro, OOHO U3 KOTOPbIX BO3HUKIO B 0OMOTKe cTtaTtopa, a BTOpoe - BO
BHELLHen ceTu;

4) 3amblkaHWin Mexay BUTKamu ofHoW hasbl B 06MOTKe cTaTtopa (MpWM HanMyuMu BbIBELAEHHbLIX
napannernbHbIX BEeTBEN 0OMOTKM);

5) BHewwHnx K3;

6) neperpysku Tokamu obpaTHOW nocneaoBaTenbHOCTM (AnS reHepaTopoB MOLHOCThIO Gonee 30
MBT);

7) CUMMETPUYHOI Neperpyskn 06MOTKM CTaTopa;

8) neperpy3ku 06MOTKM poTopa TOKOM BO30OYXAeHus (ONs reHepaTopoB C HEMOCPELCTBEHHbLIM
OXnaxaeHnem NpoBOAHNKOB OOMOTOK);

9) 3aMblkaHWs Ha 3eMM0 BO BTOPOW TOYKE Lienu BO3byxaeHus;
10) aCcMHXPOHHOrO pexuma ¢ notepew Bo3byxaeHus (B cootBeTcTBUM C 3.2.49).

3.2.35. [Onsa TypboreHepatopoB Bbiwe 1 kKB MowHocTeto 1 MBT u MeHee, paboTtaroLimx
HenocpeacTBEHHO Ha COOpHble LWMHbI TEHEPATOPHOrO HamnpshkeHws, cregyeT npegycmaTpuBaTth
YCTPOWCTBO penernHon 3awmTbl B cootBeTcTBumM € 3.2.34, n. 1-3, 5, 7.

[na typ6oreHepaTtopoB o 1 kB mowHocTbo Ao 1 MBT, paboTarowmux HenocpeacTBEHHO Ha COOpHbIe
LUMHBI FeHepaTOPHOro HaMpsXKeHWs, 3aLMTy PpeKOMeHAyeTCs BbINOMHATbL B cooTBeTCTBUM € 3.2.50.

3.2.36. [ns 3awutbl OT MHOrodasHeIX 3aMblkaHuii B 06MoTke cTatopa TypboreHepatopoB Bbile 1
KB MolHocTblo 6onee 1 MBT, nmetowmnx BelBOAbI OTAENbHbIX a3 CO CTOPOHbI HENTpanu, A4oMmkHa OblTb
npegycMoTpeHa npogonbHas AuddepeHumnansHas TokoBas 3alumrta (McknodeHve cMm. B 3.2.27).
3awuTa gomkHa OencTBOBaTb Ha OTKMOYEHME BCEX BbIKMYaTeNnen reHepartopa, Ha raweHve nons, a
TaKkke Ha OCTaHOB TYPOUHbI.



B 30Hy penicTBMSI 3awWwnTbl KPpOMe reHepaTopa [OSKHbl BXOAWTb COEAMHEHMS reHepaTopa co
COOPHBLIMY LUIMHAMM 3MEKTPOCTaHLMK (00 BbIKMOYaTens).

MpogonbHas guddepeHumnansHas ToKoBas 3awmuTa  [OKHa ObiTb BbINOSIHEHA C TOKOM

|
cpabaTbiBaHus He bonee 0,6 ~ #oM |

Onsa reHepaTtopoB mowiHocTblo A0 30 MBT ¢ KOCBEHHbIM OXNnaxAeHueM AOonyckaeTcs BbINOMHATb

3alWmTy ¢ Tokom cpabatbiBaHua 1,3-1,4 oM,

KoHTponb HeucrnpaBHOCTM TOKOBbIX LeMnen 3awuTbl crnegyet npegycMaTpuBatb NpuU  Toke

|
cpabaTbiBaHMA 3aWwuTbl Gonee oM |

MpodonbHas anddepeHumanbHas TokoBas 3alimTa JofkHa OblTb OCYLLECTBIIEHa C OTCTPOMKOW OT
nepexofHblX 3Ha4YeHUi TOKOB HebanaHca (Hanpumep, pene € HacbllaLWUMKcst TpaHcdopmaTopamm
TOKa).

3awmTy crnegyeT BbINOMHATL TpexdasHon TpexpenenHon. [ins reHepatopos mMowHocTeio Ao 30 MBT
3alMTy AOMYCKaeTCs BbINOMHATL ABYX(hA3HOW ABYXPENenHOMW MpW Hanmuyuu 3awmtbl OT ABOMHbIX
3aMblKaHUI Ha 3eMITH0.

3.2.37. Ans 3awuTbl OT MHOrogasHbIX 3amblkaHWiA B 0OMOTKe cTatopa reHepaTopoB Bbiwe 1 kB
MowHoctblo o 1 MBT, paboTawwmx napannensHo C  OpyrMMM  reHepaTopamu — WUnu
3MNEeKTPO3HEPreTMYECKOW CUCTEMOW, A0MKHa OblTb NpegycMOTpeHa TOKoBasi OoTceyka 0e3 BblOepKKM
BPEMEHU, yCTaHaBnMBaemasa CO CTOPOHbl BbIBOAOB reHepatopa kK cOOpHbiM wmHam. Ecnu Tokosas
oTceyka He ypoeneTBopsieT TpeboBaHWsIM  UyBCTBUTENbHOCTM, BMECTO Hee [Jornyckaetca
ycTaHaBNMBaTb NPOAOIBHYI0 AnddepeHUmanbHy TOKOBYO 3aLLNTY.

[MpymeHeHne TOKOBOW OTCEYKM B3aMeH auddepeHumanbHONn 3alnTbl gonyckaetca wu and
reHepaTtopoB OonbLUen MOLLHOCTN, He UMEIOLLMX BbIBOOOB a3 co CTOPOHbI HENTpanu.

[ns ognHoyHo paboTatowmx reHepaTopoB Bbiwe 1 KB MowHocTbio oo 1 MBT B kadecTBe 3almTbl OT
MHOrodasHbIX 3amblkaHui B 0OMOTke cTaTopa crnegyeT MCMonb3oBaTh 3awuTy OT BHewHux K3 (cm.
3.2.44). 3awmTa fomkHa AeACTBOBaTb Ha OTKIIOYEHWE BCEX BbIKIOYaTeNen reHeparopa v raleHme ero
nons.

3.2.38. Ansa 3awuTtbl reHepatopoB Bbiwe 1 kKB oT ogHOoMa3HbIX 3aMbikaHUi Ha 3eMmnlo B 0OMOTKe
cTatopa Mpu ecTeCTBEHHOM EMKOCTHOM TOKe 3aMblkaHusi Ha 3emmtio 5 A n Gonee (He3aBMCUMO OT
HanMymsa UnNu oTCYTCTBMUA KOMNEHcaLmMn) AomkHa 6bITe MpeaycMoTpeHa ToKoBas 3aluuTta, pearvpyoLas
Ha MOMHbLIM TOK 3aMblkaHWA Ha 3eMAl WM Ha ero COoCTaBnsAlolWMe BbICWMX TFapMOHUK. [pu
HeobxoAMMOCTM Ans ee BKMYEeHUss MOryT ObiTb YCTaHOBMEHbl TpaHcdopmaTopbl TOKa HyneBow
nocnegoBaTenbHOCTM  HEMOCPEACTBEHHO Yy  BbIBOAOB  reHepatopa. [lpumeHeHve  3awuthbl
peKkoMeHOyeTCs M MPW €MKOCTHOM TOKe 3amblkaHus Ha 3emnto meHee 5 A. 3awmrta gomkHa ObiTb
OTCTPOEHAa OT NepPexoaHbIX NPOLIECCOB M AeNCTBOBATb, kak B 3.2.36 unun 3.2.37.

Korga 3awmta OT 3amblkaHW Ha 3eMMl0 He ycTaHaBnuBaeTcsl (Tak kak NpuM eMKOCTHOM Toke
3aMblkaHUsi Ha 3eMnl MeHee 5 A OHa HevyyBCTBMTENbHA) UMM He OeWCTBYeT (Hanpumep, npwu
KOMMEHCaLMM eMKOCTHOIO Toka B CETU FreHepaTOpHOro HampshkeHusl), B Ka4ecTBe 3allMTbl reHepaTopa
OT 3aMbIKaHUIA Ha 3eMI0 MOXXET UCMOSb30BATLCA YCTAHOBIEHHOE Ha LUMHAX U OEWCTBYIOLLEE Ha curHan
YCTPOWCTBO KOHTPOSIS U3ONSILNN.

3.2.39. lNpu ycTaHOBKEe Ha reHepaTopax TpaHcgopmaTopa Toka HyrneBoW MOCnefoBaTeNbHOCTN AN
3aWnTbl OT OAHOMA3HbIX 3aMbIKAHUA Ha 3eMM AO0MKHa OblTb NPeayCcMOTpeHa TOoKoBad 3almta oT
OBOWMHbIX 3aMbIKaHUIA Ha 3eMIto, NPUCoeaNHAEMas K 3TOMY TpaHcdopmaTopy Toka.

[nsi NOBbILWEHNSA HAAEXHOCTU AENCTBUS NpU BOnbLUMX 3HAYEHUAX TOKa cregyeT NPUMEHSTL pene C
HacblWwaLwmMes TpaHcopMaTopoM Toka. JTa 3awmTta AomkHa ObiTb BbiMonHeHa 6e3 BblaepXKku
BPEMEHU N AECTBOBATb Kak 3alluTa, ykasaHHas B 3.2.36 unu 3.2.37.

3.2.40. [Insa 3awmTbl OT 3aMbIKaHUA MeXAy BUTKamMn ogHOM dhasbl B 0OMOTKE cTaTopa reHepartopa ¢
BbiBeJEeHHbIMW NapannefnbHbiIMXU BETBAMW OOJIKHA NpegycMaTpuBaTtbCA OOHOCUCTEMHAA nornepedvyHad
anddepeHumnanbHas TokoBas 3awwmuta 6e3 BblAEPKKM BPEMEHW, AEUCTBYIOLLANA KaK 3aliuTa, ykazaHHas
B 3.2.36.



3.2.41. ns 3awmnTbl reHepaTopoB MOLLHOCTLI0 Gonee 30 MBT OT TOkoB, 06YCNOBMEHHbIX BHELLUHUMMU
HecummeTpuyHbiMM K3, a Takke OT neperpy3ku TOkom oOpaTHOM MocregoBaTenbHOCTU chnegyeT
npegycmaTpuBaTb TOKOBYIO 3aluTy obpaTHOW nocnefoBaTenbHOCTU, OEWCTBYIOLLYIO Ha OTKIMIOYEHNE C
OBYMS BblAepXXKamn BpeMeHun (cm. 3.2.45).

[ns reHepaTopoB C HEMOCPEACTBEHHbIM OXNaXAeHWeM MPOBOAHMKOB OOMOTOK 3alluTy criegyeT
BbIMOSHATL CO CTYNEeH4YaToOW WNM 3aBUCHMMON XapaKTEPUCTVUKOW BbIAEPXKKM BpemeHwu. [pu aTom
CTyrneH4yaTass » 3aBUCMMasi XapakTEPUCTUKN Mpu BTOPbIX (6onee BbICOKUX) BbiAEPXKKax BPEMEHU He
OOMKHbl  ObITb  BbIlLE XapaKTepUCTWMKW AOMYCTUMbIX MNeperpy3ok reHepatopa TokoM obpaTHon
nocrnegoBaTenbHOCTM.

[na reHepaToOpoB C KOCBEHHbLIM OXNAXAEHNEM NPOBOAHUKOB OOMOTOK 3aluUTy creayeT BbiMOSHATL C
HEe3aBMCUMON BbIAEPXKKON BPEMEHM C TOKOM cpabaTbiBaHusi He Bonee JOMycTUMOro Afisi reHepaTopa
MpU NPOXOXAEHUW MO HeMy Toka obpaTHOM MOCnegoBaTENbHOCTM B TeYeHVWe 2 MWH; MeHbluas
BblAEp)XKa BPEMEHM 3alUMUTbl He JOMKHA MpeBbIWaTh AONYCTUMOW ANUTENbHOCTM AByxdasHoro K3 Ha
BblBOJAX reHepartopa.

TokoBasi 3awuTta obpaTHOM nocrefoBaTeNbHOCTU, AEWCTBYHOLLAA Ha OTKMIOYEHWe, OOoImkHa ObiTb
pononHeHa 6onee YyBCTBMTENbHBIM 3NIEMEHTOM, OENCTBYIOLLMM HA CUTHaN C HE3aBUCUMOW BblEPXKKON
BpeMeHU. Tok cpabaTbiBaHWs 3TOr0 afieMeHTa JoImkeH OblTb He Bonee ANUTENbHO JOMYCTUMOrO ToKa
obpaTHoI nocnegoBaTeNbHOCTU ANs AaHHOMO TUMNa reHepaTopa.

3.2.42. lna 3awuTbl reHepaTopoB MoLUHOCTbO Oonee 30 MBT OT BHELWHMX CUMMETPUYHBLIX K3
AOMxHa ObITb NpegycMOTpeHa MakcuMmanbHasa TOKoBas 3alumMTa ¢ MUHUMAarbHbIM MYCKOM HanpspkeHus,
BbIMONHSAEMas OAHWMM pene ToKa, BKMAYEHHbIM Ha (asHblii TOK, U OAHUM MWHUMarbHbLIM pene
HanpspKeHWs, BKIIOYEHHbIM Ha MexaydasHoe HanpsikeHue. Tok cpabaTbiBaHUS 3alUmThl JOMKeH ObITb

| U
okono 1,3-1,5 ™" ' a HanpshkeHnem cpabaTbiBaHus - okono 0,5-0, ~ o

Ha reHepaTopax C HenocpeACTBEHHbIM OXnaXaeHWemM NPOBOAHMKOB obmoTOK BMECTO yKa3aHHOI7I
3alNTblI MOXET ObITb yCTaHOBJIEHa OAHoOpenenHas AMCTaHUMOHHas 3awuTa.

3.2.43. [ns 3awuThl reHepaTopoB MoluHocTbio 6onee 1 MBT go 30 MBT ot BHewHux K3 cneagyet
NPUMEHATb MakCUManbHYH TOKOBYHO 3aLLUTy C KOMOUHMPOBAHHBIM MYCKOM HaMNpshKEHWUs!, BbIMONTHEHHbIM
C OOHVMM MWHMManbHbIM pene HanpsbKeHWs, BKMIOYEHHbIM Ha MexaydasHoe HanpshKeHue, U OOHUM
YCTPOWUCTBOM pUmnbTp-pene HanpshkeHus obpaTHOW nocrneaoBaTenbHOCTM, paspbiBaloWwuM  Lenb
MUHUMArnbHOIO pene HanpsXXeHus.

Tok cpabaTbiBaHWs 3aWmTbl U HanpsbkeHWe cpabaTbiBaHWs MUHMMAarbHOIO OpraHa HanpskeHus
cnepyeT NPUYHUMAaTh pPaBHbIMKU yKasaHHbIM B 3.2.42, HanpsikeHne cpabaTbiBaHUsi ycTponcTBa unbTp-

U

pene HanpsbkeHus obpaTHON nocrnegoBaTenbHoCcTH - 0,1-0,12 ~ oM |

3.2.44. Ing reHepaTopoB Bbiwe 1 kB mowHocTeio Ao 1 MBT B kavecTBe 3awuTbl OT BHeWHMX K3
OOMKHa ObITb MPUMEHEeHa MakcumarbHas TOKOBasi 3aluMTa, MpUcoeAuHsemas K TpaHcdopmatopam
TOKa CO CTOPOHbI HeMTpanu. YCTaBKy 3aluTbl cnegyeT BblbvpaTb Mo TOKYy Harpysku ¢ HeoO6XxoanMbIM
3anacom. [lonyckaeTcs Takke NPUMMEHEHWE YMNPOLUEHHON MWHUMAanbHOM 3almTbl Hanpsbkenusa (6e3
pene Toka).

3.2.45. 3awurta reHepaTopoB MoLLHOCTE 6onee 1 MBT OT TOKOB, 0OyCNOBMEHHBLIX BHELWHMMMK K3,
OOMmKHa ObITb BbINOMHEHA C cobnoaeHem cneayoLmx TpeboBaHun:

1. SawwuTty crnegyeT npucoeouHATb K TpaHcdopmaTtopaMm TOKa, YCTAaHOBIEHHbIM Ha BbiBOAAX
reHepaTtopa CO CTOPOHbI HEWTpanu.

2. [pn HaNM4YUN CEKLUMOHNPOBAHUSA LLINMH reHepaTOPHOro HanNpsXXeHust 3alnTy cnenyeT BbINOJIHATbL C
OBYMA BblAEPXKaMWU BpemMeHu:. C MEHbLUEN BbIAEPXKKOM - Ha OTKMAYEHue COOTBETCTBYHOLLMNX
CEKUMOHHbIX W LUMHOCOEAMHUTENLHOrO BblKMtodaTenen, ¢ Gonblleit - Ha OTKIOYEHUe BblkNoYaTens
reHepartopa 1 ralleHue nons.

3.2.46. Ha reHepaTtopax C HenocpeaCTBEHHbIM OXMaXXAeHMEeM NPOBOAHNKOB OOMOTOK AOMKHA ObiTb
npefycMOTpeHa 3aluta poTopa OT Meperpysku npu paboTe reHepatopa Kak C OCHOBHbIM, TakK U C
pe3epBHbIM BO30YyxaeHWeM. 3awuty crnefyeT BbIMOMHATL C HE3AaBMCMMOW WM 3aBMCMMOW OT TOKa
BbIOEPXXKON BPEMEHW W pearvpylollelt Ha MOBbILEHWE HanpsKeHust unu Toka B 0B6MOTKe poTopa.
3awuTta gomkHa AecTBoBaTb Ha OTKIOYEHWE BbIKMoYaTens reHepaTopa U rawweHune nonsi. C MeHbLuen
BbIAEPXXKON BPEMEHW OT 3alUMTbl AOSKHA NPOU3BOANUTLCS pasrpyska poTopa.



3.2.47. 3awmTa reHepaTopa OT TOKOB, O0YCMNOBMEHHbLIX CUMMETPUYHON Neperpy3kon, JoSmkHa ObiTb
BbINOMHEHa B BUAE MakCUMarnbHOW TOKOBOW 3alLnThl, AENCTBYIOLLEA Ha CUTHaN C BblAEPXKON BpeMeHU
1 NCNonb3ytoLLen ToK oaHoW dasbl cTaTopa.

Ons pasrpyskM M npyv  HeoGXoaMMOCTM [Onsi aBTOMaTMYECKOrO OTKIHOYEHMs] TeHepaTopa C
HEMOCPEeACTBEHHbIM  OXMaXAEHMEM MNPOBOAHMKOB OGMOTOK MPU  CUMMETPUYHBLIX  Neperpyskax
JOoMnycKaeTcs WCMoNb3oBaTh 3alyUTy poTopa, BbIMOMHAEMY cornacHo 3.2.46 M pearvpylolylo Ha
neperpysk1 poTopa, ConpoBOXaatoLLne CMMMETPUYHbIE Neperpysku TypboreHepaTopos.

3.2.48. 3awmTa OT 3aMblKaHU Ha 3eMI0 BO BTOPOM Touke uenu Bo3byxaeHus TypbGoreHepaTopos
JoMmKHa OblTb NpeaycMOTpeHa B OOAHOM KOMMIEKTE Ha HECKONbKO (HO He Bonee Tpex) reHepaTopoB C
6nuskuMn napameTpamMu Lenen Bo3OyxaeHus. 3awimTa JorkHa BKoYaTtbcd B paboTy TOnbko npu
MOSIBMIEHWN 3aMblkaHWA Ha 3eMIi0 B OOHOM TouKe Lenu BO30OYyXAeHWs, BbISBNSEMOro npu
nepuogn4eckoM KoHTpore wmsonsuum (cm. rm. 1.6). 3awwmrta gomkHa AeNcTBoBaTb Ha OTKIOYEHUE
BbIKIIOYATENSA reHepaTopa M ralleHne Mnonsi Ha reHepatopax C HEMOCPEACTBEHHBIM OXNaXOEHUEM
NPOBOAHMKOB OOMOTOK M Ha CUrHarm Un Ha OTKIMYEHNE Ha reHepaTopax C KOCBEHHBLIM OXNaXaeHNEM.

3.2.49. Ha TypboreHepaTtopax C HenocpeaCTBEHHbIM OXNaXOeHWeM NPOBOAHUKOB OOMOTOK
peKkoMeHOyeTCs YyCTaHaBnMBaTb YCTPOMCTBA 3alUMTbl OT aCUMHXPOHHOIMO pexuma ¢ noTepen
BO3Oy)KAeHus. [lonyckaeTcs BMeCTO 3TOro npegycmatpvBaTb aBTOMAaTUYECKOe  BbiIBNEHWE
ACUHXPOHHOIO peXuma TOMNMbKO MO MOSIOXEHMI0 YCTPOWCTB aBTOMaTUyecKoro raweHus nons. [pu
OENCTBMM YKa3aHHbIX YCTPOWCTB 3alyuTbl UAn npu oTkniodeHun AlT1 Ha reHepaTtopax, 4OonycKakoLmx
ACUHXPOHHbIN PeXMM, AOIMKEH NOAaBaTbCA CUrHamn o notepe Bo30yXAeHMS.

eHepaTOpbl, He ponyckalLwme acuHXPOHHOIrO pexuma, a B ycnoBusx geduunuta peakTUBHON
MOLLHOCTM B CUCTEME M OCTarbHbIe reHepaTopbl, NoTepsBLUNE BO3OYXAEHMe, OOMKHbI OTKNIOYaTbCa OT
ceTv Npy OeWCTBUM yKa3aHHbIX YCTPONCTB (3aLLMTbl UM aBTOMATUYECKOrO ralleHus nons).

3.2.50. 3awmTty reHepatopoB o0 1 kB MowiHocTbio o 1 MBT ¢ He3a3eMneHHOWN HEWTParnbio OT BCex
BMOOB MOBPEXAEHUA UM HEHOpMarsbHbIX PEXMMOB paboTbl criefyeT OCYLEeCTBNATb YCTAHOBKOW Ha
BblBOAAxX aBTOMaTU4YeCKOro BhbIKMoYaTensi ¢ MakCUMarbHbIMM pacuenuTensMy Unu BblKoYaTens ¢
MaKCMMarnbHOW TOKOBOW 3aluMTon B OBYX(PA3HOM WCMONHEHWM. [Mpu HanmuMyun BbIBOOAOB CO CTOPOHbI
HelTpanu ykasaHHyl 3alUuTy, ecriv BO3MOXHO, crneayeT MpUCOeAMHATb K TpaHcdopmaTopam TOKa,
YCTaHOBMNEHHbIM Ha 3TUX BbIBOOAX.

[ns ykasaHHbIX reHepaTopoB C [Nyx03a3eMfeHHON HenTpanbio 3Ta 3awuTa [orkHa ObiTb
npegycMoTpeHa B Tpexda3HOM UCMOMHEHUN.

3ALLUTA TPAHCO®OPMATOPOB (ABTOTPAHC®OPMATOPOB) C OEMOTKOW
BbICLUEIO HAMPAXEHWUA 3 kB U BbILUE U LUYHTUPYIOLLUNX PEAKTOPOB
500 kB

3.2.51. Onsa TpchcbopmaTopOBl OOMKHbl ObITb NPELYCMOTPEHbI YCTPOWUCTBA PENENHON 3alimTbl OT
cneayLLmx BUAOB NOBPEXAEHWIN U HEHOPMASbHbIX PEXMMOB paboTbI:

! 30ecb n panee B pasd. 3 TepMuH "TpaHcdopmaTopbl' pacnpocTpaHsieTcs U Ha

aBTOTpaHCOpPMaTopbl (COOTBETCTBYIOLLMX HAMPSDKEHUA M MOLLHOCTEN), €Crv B TEKCTe He AenaeTcs
crneunansHOM OroBOPKW.
1) MHOrogasHbix 3aMblkaHWn B 0OMOTKax U Ha BbIBOAAX;

2) opgHoasHbIX 3aMblkaHU Ha 3emro B 0OMOTKE M Ha BbiBOAAX, MPUCOEAMHEHHBIX K CETU C
rnyxo3as3eMeHHON HeNTpanblo;

3) BUTKOBbIX 3aMblkaHWU B 0OMOTKaX;
4) TokoB B 06MOTKax, 06yCnoBneHHbIX BHeLWHUMY K3;
5) TokoB B 06MOTKax, 06yCcnoBneHHbIX Neperpyskon;

6) NOHWKXEHNSA YPOBHA Macna;



7) yacTtnuHoro npo6os usonsumm seogos 500 kB;

8) opgHodbasHbiX 3amMblkaHuM Ha 3emnto B ceTax 3-10 kB ¢ u3onupoBaHHOW HewWTpanbio, ecnu
TpaHcdopmaTop NMTaeT ceTb, B KOTOPOWN OTKIIOYEHNe 0AHOda3HbIX 3aMblKaHWn Ha 3eMio HeobxoaMmo
no TpeboBaHuam 6e3onacHocTn (cm. 3.2.96).

PekomeHayeTcsl, KpOMe TOro, NMPUMEHEHWE 3aluMTbl OT OAHOMA3HbIX 3aMblKAHUIA Ha 3eMI0 Ha
cTopoHe 6-35 kB aBTOoTpaHcdhopmaTopoB ¢ BbicLUMM HanpsxkeHunem 220 kB v Bbiwwe.

3.2.52. ina wyHTupytowmnx peaktopos 500 kB crnegyeT npepgycmaTpuBaTb YCTPOWCTBA penenHon
3aLmMTbl OT criegyloLWwmnx BUAOB NOBPEXAEHNA U HEHOPMarbHbIX PEXUMOB paboThbl:

1) ogHoasHbIX 1 ABYXdasHbIX 3aMblKaHWA Ha 3eMI0 B 0GMOTKax 1 Ha BbiBOAAX;
2) BUTKOBbIX 3aMblKaHWi B 06MOTKaX;

3) NOHWXeHMe ypoBHA Macna;

4) yacTu4Horo npo6os n3onsauMm BBOOOB.

3.2.53. [a3oBas 3almTa OT NOBPEXAEHUN BHYTPU KOXYyXa, CONPOBOXAAILLMXCS BblAENEHNeM rasa, n
OT MOHWXEHMS YPOBHSA Macna AofmkHa ObITb NpeaycMoTpeHa:

ans TpaHcdopMmaTopoB MoLLHOCTLo 6,3 MB-A n 6onee;

ONS WYHTUPYHOLWMX peakTopoB HanpsxeHnem 500 kB;

ONsi BHYTPULIEXOBbIX NMOHWXALWLMX TpaHcopmaTopoB MoLLHocTe 630 kB-A n 6onee.

["a3oByto 3aLUUTY MOXHO YCTaHaBNMBaTb TaKKe Ha TpaHcdopMaTopax MoLHocTelo 1-4 MB-A.

[asoBas 3awmTta JOrKHa AencTBOBaTb Ha curHan npu cnabom ra3oobpas3oBaHMM M MOHWKEHWUU
YPOBHS Macna u Ha OTKMYEHME MPU UHTEHCUMBHOM ra3oo0pas3oBaHWM U OanbHEWWEeM MOHMKEHUN

YPOBHs1 Macna.

3awumta OT NOBpEeXAeHWU BHYTPM KOXyxa TpaHcgopmaTopa, COMPOBOXAAMLMUXCA BblAENEHNEM
rasa, MOXeT ObITb BbINOMHEHA TaKKe C UCMONb30BaHWEM perie AaBrneHus.

3almTa OT MOHWKEHUS] YPOBHS Macna MOXeT GbiTb BbINOMHEHa Takke B BuAe OTAENbHOrO perne
YPOBHS B paclumpuTtene TpaHcgopmaTopa.

[ns sawmTtbl KOHTaKTOPHOrO ycTporcTea PIMH ¢ paspeiBoM oyrv B macne cnegyeT npegycmatpusaTtb
oTAenbHoe ra3oBoe perne n perne AaBneHus.

Ons sawmTbl m3bupatenen PIH, pasveliaembix B OTAenbHOM Gake, credyeT npegycmaTpueaThb
oTaenbHoe ra3oBoe perne.

HomxHa ObITb NpegycMOTpPeHa BO3MOXHOCTb MepeBoAa [AENCTBUS OTKIIOYaloWEro 3nemMeHTa
rasoBo 3awWwmTbl Ha CWUrHam W BbINOMHEHUS pPas3fenbHON  CUrHanM3auMm OT  CUTHamnbHOro MU
OTKITHOYaLWMX 3NIEMEHTOB ra3oBOro pere (pasnuyaloLwencs xapakTepoM curHana).

ﬂ.OI‘IyCKaeTCﬂ BbIMOJIHEHME Ta30BOM 3alUMTbl C AEWCTBUMEM OTKIIOYAKOLIEro 3reMeHTa TOMbKO Ha
CcurHarn:

Ha TpaHcdopmaTopax, KoTopble YCTaHOBJIE€HbI B panoHax, NoaBEPXKEHHbIX 3EMNETPACEHUSAM;

Ha BHYTPMLEXOBbIX MOHWXaKLWMX TpaHcdopmaTopax MOLWHOCTLI0 2,5 MB-A 1 meHee, He nmetowmnx
BbIKITHOYaTENEN CO CTOPOHBI BLICLLErO HanpsKeHUs.

3.2.54. [Ina 3awmThl OT MOBPEXAEHUN Ha BbIBOAAX, @ TAKKE OT BHYTPEHHWUX MOBPEXAEHUN OOIMKHbI
ObITb NPEAYCMOTPEHbI:

1. MpoponbHas aunddepeHumanbHas TokoBasi 3awmTta 6e3  BbiOepXKkM BpEMEHM Ha
TpaHcgopmaTopax MolHocTeo 6,3 MB-A 1 Gonee, Ha WyHTMpYowmux peaktopax 500 kB, a Takke Ha
TpaHcopMaTopax MoLHOCTLI0 4 MB-A npuy napannensHon paboTe NocneaHux ¢ Lenblo CENEKTUBHOMO
OTKITIOYEHMST NOBPEXAEHHOIO TpaHcdopmaTopa.



OnddepeHumanbHas 3awmta MoXeT ObiTb NpegycMOTpeHa Ha TpaHcdopMaTopax MeHbLUei
MOLLIHOCTU, HO He meHee 1 MB-A, ecnu:

TOKOBasi OTceyka He yaoBneTBopsieT TpeGoBaHWAM YyBCTBUTENbHOCTU, @ MakcMmarbHasi TOKoBast
3almMTa MMeeT BblaepkKy BpemeHu 6onee 0,5 c;

TpaHchopMaTop YCTaHOBIIEH B paiioHe, NMoABEPKEHHOM 3EMIIETPSICEHNSAM.

2. TokoBas oTceyka 06e3 BbIOEPKKM BpEeMEHW, YCTaHaBnMBaemass CO CTOPOHbl MNUTaHWA U
oxBaTbIBawLLaa Yactb 06MOTKM TpaHcdopmaTopa, ecnv He npegycmaTpuBaeTcs anddepeHumansHas
3awmTa.

YKasaHHble 3anTbl AOSMKHbI AENCTBOBATL Ha OTKIOYEHWE BCEX BbIKMoYaTenen TpaHcopmaTopa.

3.2.55. TlpoponbHaa guddepeHumnansHas ToKoBas 3alimMta [JOSPKHA  OCYLLEeCTBNATbCA C
npYMeHeHneM cneumanbHblX pene Toka, OTCTPOEHHbIX OT BPOCKOB TOKa HaMarHM4MBaHUs, NepexonHbix
N yCTaHOBMBLUMXCA TOKOB HebanaHca (Hanpumep, Hacblwatolwmecs TpaHchopmMaTopbl Toka, TOPMO3HbIE
obMOTKM).

Ha TpaHcdopmaTopax mMolHocTbo Ao 25 MB-A gonyckaeTcs BbINOMHEHWE 3allMTbl C pene Toka,
OTCTPOEHHBLIMM MO TOKY cpabaTbiBaHWsi OT GPOCKOB TOKA HamMarHWYMBaHWUA W NEPEXOAHbIX 3HAYEHWN
TokOB HebanaHca (amddepeHumanbHas oTcedvka), ecrnv npu 3Ttom obecneynBaeTca Tpebyemasi
YYBCTBUTENBHOCTb.

MpoponbHaa avddepeHunanbHas 3awmta JorkHa OblTb BbIMOMHEHA Tak, 4TOObl B 30HY ee
OeNCTBMSA BXOAWUMN COeAMHEHNs TpaHcdopmaTtopa co COOPHbIMK LUMHAMW.

[onyckaeTca ucnonb3oBaHue AN  AunddepeHuManbHON — 3aluThl  TPAaHCOPMAaTopoB  ToKa,
BCTPOEHHBIX B TpaHcGopMaTop, Npy HanMuum 3almTbl, obecrneynBaioLLei oTknoyeHne (C TpeGyeMbim
GbicTpopericTemem) K3 B coeMHeHUsIX TpaHcdopMaTopa co COOPHLIMM LWMHaMK.

Ecnm B uUenn Hu3Wero HanpskeHus TpaHcdopmartopa YCTaHOBMEH peaktop MW 3awura
TpaHcdopmaTopa He obecneynBaeTr TpeboBaHua 4yBcTBUTENBHOCTM Mpu K3 3a peakTtopowm,
JonyckaeTca YyCTaHOBKa TpaHCOPMATOPOB TOKA CO CTOPOHbl BbIBOAOB HU3LLETO HanpsikeHus
TpaHcdopmaTopa AN OCYLEeCTBNEHUS 3almuTbl peakTopa.

3.2.56. Ha guddepeHumanbHyo 1 rasoByto 3aluTbl TpaHCOPMAToOpoOB, aBTOTpaHC(opMaTopoB U
WYHTMPYIOLLMX pPEeaKTOpoB He [OMKHbl Bo3naratbCs  (YHKUUW  [ATYMKOB Mycka YCTaHOBKM
noxapoTyweHus. yck cxembl NOXapoTyLUEHWUs1 yKa3aHHbIX 3NIEMEHTOB [OMMKEH OCYLLECTBNATLCA OT
cneumansHoro yCcTponcTea 06HapyKeHusi noxapa.

3.2.57. YctponctBo koHTpons usonaumm BeogoB (KMB) 500 kB pomkHO ObiTb BbIMONIHEHO C
OEeNCTBMEM Ha CurHam npu 4actudHoM npoboe m3onsummM BBOOOB, He Tpelbyolem HemeaneHHOro
OTKITIOYEHWS], N HA OTKIOYEHME NPU NOBPEXAEHUUN U30MsALMM BBOAA (OO0 TOro, Kak Mpou3onaeT MOSHbIN
npoGow nsonsaumm).

OomxHa ObITb npegycmoTpeHa OnokupoBka, npegoTBpallatollas noxHble cpabaTtbiBaHMS
yctpoiictBa KB npu obpbiBax B uensax npucoeauHeHns KMB k BbiBogam.

3.2.58. B cnyyasx npucoeguHeHnss TpaHCcOpMaTopoB (KPOME BHYTPULIEXOBbIX) K NuHUSM 6e3
BbIKIlOYaTenen (Hanpumep, No cxeme 6noka NMHUS - TpaHcOpPMaToOp) AN OTKMTHOYEHNS NOBPEXAEHWN
B TpaHcdopmaTope AOMKHO ObiTb MPeayCcMOTPEHO OAHO U3 CriedyoLw X MepPONpUATUIA:

1. YcTaHoBKa KOpoTKO3amblkaTens A58 UCKYCCTBEHHOrO 3aMblKaHUsl Ha 3eMio ogHon dasbl (ans
CeTn C rnyxo3as3eMiieHHOW HewTpanbio) unu asyx a3 mexgy cobon (ans cetT C U30NMpOBaHHOW
HeNTpanblo) 1, ecrnn aTo HeobxoAMMO, OTAENUTENs, aBTOMaTUYeCKN OTKMoYaloLwerocs B 6eCTOKOBYHO
naysy AlNB nuHun. KopoTko 3amblkaTenb OOMKeH ObiTb yCTaHOBNEH BHE 30HbI AuddepeHumansHom
3aWmThl TpaHcgopmaTopa.

2. YcTaHOBKa Ha CTOpPOHe BbLICLUErO HamnpsKEHWsT MOHWKaloWero TpaHcdopmaTopa OTKPbIThIX
NnaBKUX BCTaBOK, BbIMOSHSAOLWMX (DYHKLMU KOPOTKO3aMblKaTeNsl U OTAENUTENs, B codeTaHun ¢ AlB
TIMHUN.

3. MNMepepaya OTKMOYAIOLLErO CMrHana Ha BblKnoYaTenb (I/IJ'IVI BbIKJ'I}O‘-IaTeJ'IVI) NTMHWUK; Npn 3TOM, €eciun
HeobxoaMMo, yCTaHaBnMBaeTCcAa oTaennTenb; Ond pe3epBnpoBaHnUA nepegayvn oTKo4varLwero curHana
[AonycKaeTca yCTaHOBKa KOPOTKO3aMblKaTens.



Mpu pelueHun Bonpoca 0 HEOBXOAMMOCTM NPUMEHEHUS Nepeaayn OTKIIOYaoLLEro CUrHana B3ameH
MeponpuaTUi N. 1 1 2 JOMKHO yYMTHIBATLCS CrieaytoLlee:

OTBETCTBEHHOCTb JTMHUN N 00NYCTUMOCTb UCKYCCTBEHHOIO CO3aHnNA Ha Hel meTannu4yeckoro K3;
MOLLHOCTb TpaHcgopmaTopa n [onyctumMmoe BpemMa NIMKBngaunm noBpexneHna B HeEM;

yAaneHHOCTb MOACTaHLUMW OT MUTaloLero KOHUa fMHMM U CNOcOBHOCTL BbIKMOYaTeNs OTKMYaTh
HeypaneHHble K3;

Xapaktep notpebutens ¢ To4ku 3peHus Tpebyemoin B6bICTPOTbl BOCCTAHOBMNEHUS HANPSXKEHUS;
BEPOSITHOCTb OTKa30B KOPOTKO3aMbIKaTeNs npu HU3KMX TeMnepaTypax u rononeze.

4. YcraHoBKa nNpedoxpaHWTenel Ha CTOPOHE  BbICLUETO  HAMPSPKEHUS  MOHMKAMOLLErO
TpaHcdgopmaTopa.

MeponpuaTusa n. 1-4 MoryT He npegycmaTpmBaTtbCs Ans 6rokoB NMHUS - TpaHcdopmMaTop, ecnv npu
OBYCTOPOHHEM MuTaHun TpaHcopmaTop 3almiaeTcs obuen 3awmTon 6noka (BbICOKOYaCTOTHOW unu
npodoneHon  audpdepeHumanbHOW  CNeuManbHOro  HasHaveHus), a Takke Mpu  MOLHOCTU
TpaHcopmaTtopa 25 MB-A n MeHee npu OQHOCTOPOHHEM MUTAHWUW, €CNKN 3aluMTa NUTaloLen NNHUK
obecneyvBaeT TakkKe 3awuTy TpaHcdopmaTopa (ObiCTpoaencTBylOWAs 3awmta JIMHUMA YaCTUYHO
3awyaeT TpaHcdopmaTop U pesepBHas 3alimMTa NMMHUKM C BpeMeHeM He bonee 1 ¢ sawyuiaeT Becb
TpaHcdopmMaTop); Npu 3TOM ra3oBas 3aliuTa BbINOMHAETCA C OEVCTBMEM OTKIIOYaloLWero aneMeHTa
TONbKO Ha curHarn.

B cnyyae npymeHeHus meponpuaTuni n. 1 unu 3 Ha TpaHcdopmaTope AOMKHBI ObITb YCTaHOBMNEHbI:

npu HanM4ynM Ha CTOPOHE BbICLIEro HanpskeHust TpaHcdopmaTopa (110 kKB 1 Bbile) BCTPOEHHbIX
TpaHcopmaTopoB Toka - 3awmThl no 3.2.53, 3.2.54, 3.2.59 n 3.2.60;

npy OTCYTCTBMM BCTPOEHHbLIX TpaHCOpMaTopoB Toka - AnddepeHumnansHasa (B COOTBETCTBUU C
3.2.54) wnu makcumarnbHasi TOKOBasl 3alUMTa, BbINOMHEHHAsi C WCMOMb30BaHWEM HaKMagaHbIX WUNu
MarHuTHbIX TPaHCOpMaToOpOB TOKa, U ra3osas 3awmTa no 3.2.53.

MoBpexaeHnsa Ha BbIBOAAX BbICLLErO HaNpsbkeHWs1 TpaHcopmMaTopoB AOMycKaeTcsa NMKBUAMPOBATb
3aLWMTON NUHUN.

B oTmenbHbIX cnydasix MNpuM  OTCYTCTBUM BCTPOEHHbIX TpaHCOPMaToOpoB Toka [onycKaeTcs
NpUMeHeHMe BbIHOCHBIX TpaHCOPMaTOPOB TOKa, ECNN NPU UCMONb30BaHUM HAKNaAHbIX UM MarHUTHbIX
TpaHchOopMaTopoOB TOKa He obecneunBanTca TpebyeMble XapakTEPUCTUKN 3aLLNTHI.

Ons 3awutbl TpaHcdopmaTopoB C BbiCWMM HanpsbkeHmem 35 kB B cnyyae npumeHeHus
meponpuATMa n. 1 [OrkHbl NPeaycMaTpyBaTbhCs BbLIHOCHbIE TpaHCOpPMAaTOpbl TOKa; NpuU 3TOM
LernecoobpasHOCTb YCTAaHOBKM KOPOTKO3aMblKaTeNnsi W BbIHOCHBIX TpaHCGOPMaToOpoB TOKa WMn
BbIKMNO4aTeNs C BCTPOEHHbIMW TpaHcdopmaTopamu Toka [orkHa OblTb 0BocHOBaHa TEXHWKO-
3KOHOMMWYECKNM PacyeToM.

Ecnv npumeHeHbl OTKpbITbIE NNaBKuMe BCTABKU (CM. M. 2), TO ANS MOBbIWEHUST YyBCTBUTENBbHOCTU
OeNcTBMe Tra3oBOW 3aliuMTbl MOXET OCYLUECTBMATbCS Ha BbIMOMHEHWE MEXaHWYECKMM nyTem
nckycctseHHoro K3 Ha BcTaBkax.

Ecnu B Harpyskax TpaHc)OpMaTopOB NOACTAHLIMIA COAEPXKaTCA CUHXPOHHbIE dMNeKTpoaBUraTenu, To
JOJDKHbI ObITb NMPUHSATBI MEpPbl MO MpeaoTBpaLLeHNo OTKIoYeHUss oTaenvTenem (npu K3 B ogHom u3
TpaHcopmMaTopoB) TOKa OT  CUHXPOHHbLIX  drnekTpoaBuratenein, uaywero depes apyrve
TpaHcdopmaTopbl.

3.2.59. Ha TtpaHcdopmaTopax mowHocTbio 1 MB-A n Gonee B KayecTBe 3alnTbl OT TOKOB B
obmoTkax, 06yCrnoBrneHHbIX BHELWHUMU MHorodasHbeiMu K3, gomkHbl ObITb NpegyCcMOTpeHbl criegytoLne
3aLMTbl C 4EACTBMEM Ha OTKIIOYEHUE:

1. Ha nosblwatowmx TpaHcdhopmaTopax ¢ ABYCTOPOHHUM NUTaHWEM - TOKOBas 3awiuta obpaTHom
nocrnefoBaTenibHOCTM OT HecMMMEeTPUYHbIX K3 1M MakcMmanbHas TokoBas 3awmta ¢ MUHMManbHbIM
MYCKOM HanpspkeHUst OT CMMMETPUYHBIX K3 nnnm MakcumanbHas TokoBas 3awuta ¢ KOMOUMHUPOBAaHHbLIM
nyckom HanpsbkeHus (cm. 3.2.43).



2. Ha noHumxarowmx TpaHcdopMaTopax - MakcuManbHas TOKOBas 3aliuta ¢ KOMBUHUPOBaHHLIM
MYCKOM HanpsikeHust unu 6e3 Hero; Ha MOLLHbLIX MOHMXKaLWMX TpaHcopmaTopax Mnpu Hamuyum
[ABYCTOPOHHErO MUTAHUA MOXHO MPUMEHSTb TOKOBYH 3awmuTy obpaTHOW MocrnenoBaTenbHOCTU OT
HeCUMMETPUYHbIX K3 1 MakcuMarbHyl0 TOKOBYIO 3aLUMTY C MUHUMAIbHbLIM MYCKOM HanpsiKeHus oT
CUMMETPUYHbBIX K3.

Mpu Bblibope Toka cpabaTbiBaHWS MaKkCMMarnbHOW TOKOBOW 3aluMTbl HEOBGXOAMMO YYMTbIBaTb
BO3MOXHbIE TOKM Meperpysku npu OTKMIOYEeHUM napansenbHo paboTaroLmx TpaHcdopmMaTopoB M TOK
camosanycka anekTpoasuratenem, NUTaoLLMXcs OT TpaHCOPMaToOpPOB.

Ha noHwmxatowmx astoTpaHcopmatopax 330 kB w  Bbllwe cnegyet npegycmatpusaTtb
OVCTaHUMOHHYIO 3aluMTy Ans [eWCTBUA MNpU BHELWHUMX MHorodasHbix K3 B cnyyasx, korga 3To
Tpebyetca Ans obecneyeHVs [AanbHEro pes3epBUPOBAHUS UMW  COMMACOBaHWA 3aliMT  CMEXHbIX
HanpshkeHU; B 3TUX  Cly4yasxX  yKasaHHyl  3aWwuTy  [JonyckaeTcd  ycTaHaBnvMBaTb  Ha
aBToTpaHcgopmaTtopax 220 kB.

3.2.60. Ha TpaHcdopmaTtopax MowHOCTbIO MeHee 1 MB-A (nosbiWwalrowmx M MOHWXKAIOWMX) B
KayecTBe 3aWuTbl OT TOKOB, OOYCMOBMNEHHbIX BHEWHUMU MHOroasHbiMm K3, pomkHa ObITb
npeaycMoTpeHa AeNCTBYOLLAst Ha OTKINIOYEHNE MakcMMarnbHas TOKOBas 3aluTa.

3.2.61. 3awunTy OT TOKOB, 0OYCMNOBMEHHBLIX BHELUHUMU MHOrodasHeiMu K3, cnegyeT ycraHaBnunBaTh:
1) Ha ABYXOOGMOTO4YHbIX TpaHcopMaTopax - CO CTOPOHbI OCHOBHOMO NMUTaHWS;

2) Ha MHOroobMOTOYHBIX TpaHcdopmaTopax, NPUCoeaNHEHHbIX TpeMs 1 Bonee BbikMYaTeNsaMm, -
CO BCeX CTOpPOH TpaHcdopmaTopa; [OMNyckaeTcs He ycTaHaBnuBaTb 3alUMTy Ha OOHOW W3 CTOPOH
TpaHcdopmMaTopa, a BbIMOMHATL €€ CO CTOPOHbl OCHOBHOIO MUTaHWs, Tak 4YTOObl OHa C MeHbLuen
BbIJEPXXKON BPEMeHW OTKIovana BbIKo4aTeny ¢ TON CTOPOHbI, HA KOTOPOW 3aluMTa OTCYTCTBYET;

3) Ha MNoHWXalleM ABYXOOMOTOYHOM TpaHcopmaTope, NUTaloWeM pasfenbHo paboTarolmne
CEeKLUK, - CO CTOPOHbI MUTaHUSA U CO CTOPOHbI KaXOoW CeKUum;

4) Npy NPYMEHeHUV HaknagHbIX TPaHCHOPMAaTOpPOB TOKa Ha CTOPOHE BbICLLEro HamnpsKeHus - co
CTOPOHbl HWU3LLIEro HanpsKeHns Ha ABYXOOMOTOYHOM TpaHcdopmaTope M CO CTOPOHbI HU3LIEro ”
CpPeLHEero HanpsbkeHU Ha TPexoboMOTOYHOM TpaHcdopmaTtope.

,D,OI'IyCKaETCH 3alnTy OT TOKOB, O6yCJ'IOBJ'IeHHbIX BHELLUHMMW MHOrogasHbIMK K3, npegycMmatTpuBaTtb
TONbKO ANA pe3epBUpoBaHUA 3alllUT CMEXHbIX 3NIEMEHTOB N He npeaycMmaTpuBaTtb O114 nencteuna npu
OTKa3e OCHOBHbIX 3aLUT TpaHC(OpPMaTOpPOB, €CNM BLINOMIHEHWE ANSA Takoro AEeNCTBUSA MPUBOOUT K
3Ha4YNUTENTIbHOMY YCNOXHEHUIO 3alUnThI.

Mpu BBINONHEHMM 3ALLMTBI OT TOKOB, OOYCNOBMNEHHbIX BHELLIHUMU MHOrogasHbiMu K3, no 3.2.59, n. 2,
OOJDKHBI TaKKe paccmaTpyBaTbCs HEOOXOAUMOCTb U BO3MOXHOCTb AOMOJTHEHNSI €€ TOKOBOW OTCEYKOW,
npegHasHayYeHHON AnA OTKIIOYEHUS C MeHbLUer Bblaepkkon BpemMeHu K3 Ha wWuHax cpepHero u
HM3LLEro HanpsKeHW (MCxoast U3 YpoBHSI TOkOB K3, Hanuumsa oTaenbHONM 3alimThl LWWH, BO3MOXHOCTH
COrnacoBaHusi ¢ 3aluTamMmmn OTXOASALLMX SNIEMEHTOB).

3.2.62. Ecnu 3awwuta noBbIWAKLWKMX TpaHCOPMATOPOB OT TOKOB, OOYCMOBMEHHBLIX BHELUHMMMU
mMHorodasHbiMm K3, He obecneunBaeT Tpebyembix YyBCTBUTENBHOCTW M CENEKTUBHOCTW, TO ANA
3awmTbl TpaHcdopmaTopa [OMyCckaeTCd WCMoNnb3oBaTb perne ToKa COOTBETCTBYKOLLEW 3aluvThbl
reHepaTopoB.

3.2.63. Ha nosbiwatowmx TpaHchopmaTopax mowHocTblo 1 MB-A 1 6onee, Ha TpaHcdopmaTopax ¢
OBYX- W TPEXCTOPOHHUM MWTaHMEM W Ha aBToTpaHcdopmaTopax Mo YCroBui HeobxogumocTu
pes3epBUPOBaHNS  OTKIIOYEHUS  3aMblkaHU Ha 3eMMl0  HAa CMEXHbIX 3NleEMEeHTax, a Ha
aBTOTpaHcopmaTopax, KpoMe Toro, U Mo YCroBui0 06ecneveHns CenekTUBHOCTA 3aLLMT OT 3aMblKaHWN
Ha 3eMmnio ceTell pasHbIX HanmpsXeHWn AOMmkHa ObiTb MpegyCcMOTpeHa TOKOBas 3aluMTa Hynesow
nocnegoBaTenbHOCTM OT BHELUHMX 3aMblKaHU Ha 3eMnio, yCTaHaBMnvBaeMas CO CTOPOHbI OBMOTKW,
NPUCOEAMHEHHOM K CeTW € BONbLUMMK TOKaMU 3aMbIKaHUS Ha 3EMITIO.

Mpu Hanuuum yvacTn TpaHcopmaTopoB (M3 YMCNA UMELLMX HEMOIHYK M30NSALUMI0 OOMOTKM CO
CTOPOHbI HYNEBOTO BbIBOAA) C M30NMPOBAHHOW HENTparnbi AOMKHO obecneunBaTbCcs NpefoTBpaLleHe
HeJonyCTMMOro pexumMa HemTpanm 3Tux TpaHcopMaTopoB B cooTBeTCTBMU € 3.2.28. C 3TOW Lenbio B
cnyyasix, Koraa Ha 3nekTpPOoCTaHLMKU MU NoACTaHUUM YCTAHOBMNEHbI TpaHCOPMaTopbl C 3a3eMIIEHHOMN
N M30NMPOBAHHONM HEWTpasnblo, MMEKLMEe MUTAHWE CO CTOPOH HU3LIMX HanpshKeHWn, OOMMKHa ObITb
npegycMoTpeHa 3awmTa, obecneuvBalollas OTKMOYeHue TpaHcdopmaTopa C  M30MPOBaHHOW



HeIZTpaﬂbIO nnn ee aBToMaTnyeckoe 3asemMrieHne o OTKIMHYeHUA TpaHCd)OpMaTOpOB C 3a3eMNeHHOM
HeIZTpaﬂbIO, pa60Ta}OLIJ,I/1X Ha Te Xe LWWHbl U y4acCTOK CeTun.

3.2.64. Ha aBToTpaHchopMaTopax (MHOrOOOMOTOYHBIX TpaHcdopMaTopax) C nuMTaHueMm cC
HECKOMNbKMX CTOPOH 3almTy OT TOKOB, BbI3BaHHbIX BHelWwHUMKn K3, HeobxoamMmo BbINOMHATb
HanpaBneHHOW, ecnu 3To TpebyeTcs NoO YCNOBUSM CENEKTUBHOCTW.

3.2.65. Ha aBToTpaHctopmatopax 220-500 kB noactaHumi, Grnokax reHepatop - TpaHcdopmaTop
330-500 kB w1 aBTOTpaHctopmaTopax cBasM 220-500 kB anekTpocTaHumi  formkHa  ObITb
npeaycMoTpeHa BO3MOXHOCTb OMNepaTUBHOIO YCKOPEHUSA 3alUUT OT TOKOB, OOYCNOBMEHHbLIX BHELLUHUMUN
K3, npu BbiBOAE M3 gencTteusa auddepeHumanbHbIX 3alnT WKMH UKW OLIMHOBKK, obecnevvBaroLlero
OTK/IOYEHNE MOBPEXAEHUN HA 3neMeHTax, ocTaBlMxca 6e3 ObICTpoaeNCTBYOWEN 3awuTbl C
BblaepXKon BpemeHun okoso 0,5 c.

3.2.66. Ha noHwmxawLwwmx TpaHcopmaTopax M 6rnokax TpaHcgopMaTop - Maructpanb C BbICLUMM
HanpsbkeHveM o 35 kB n coeguHeHmem OOMOTKM HMU3LLEro HanpsikeHUs B 3Be3dy C 3a3eMIEeHHOW
HelTpanblo cnegyeTt npegycMaTpuBaTh 3aLMUTY OT 04HOMa3HbIX 3aMblKaHUI Ha 3EM0 B CETU HU3LLEro
HanpsKeHWs1, OCYLLECTBISIEMYIO MPUMEHEHNEM:

1) MaKCUMarnbHOM TOKOBOW 3alUMTbl OT BHeWHux K3, yCTaHaBNMBAEMON Ha CTOPOHE BbICLIErO
HanpsaXxeHud, u, ecnm 3To Tpe6yeTC$| no ycnosuko 4yBCTBUTEJTIbBHOCTH, B TpexpenenHom UCMOSTHEHNM;

2) aBTOMaTMYECKUX BbIKMOYaTENEn Unm npegoxpaHuTenen Ha BbIBOA4AX HU3LLETo HanpsXXeHus;

3) cneumanbHOW 3awWmTbl HYNEeBOW MOCNefoBaTenbHOCTW, YCTaHaBMMBaEeMoOW B HyNeBOM NpPOBOAE
TpaHcdopmaTopa (Mpy HeJoCTaTOMHOW YyBCTBUTENBHOCTU 3awmT o n. 1 1 2).

[Ns NpOMBbILNEHHbIX 3NIeKTPOYCTAHOBOK, ecrniv cOopKka Ha CTOPOHE HUSLIEro HanpshkeHust C
annapatamu 3aluTbl NPUCOEANHEHNI HAXOANTCA B HEMOCPEACTBEHHOW GNM30CTM OT TpaHcopmaTopa
(mo 30 m) unu coeamHeHne Mexay TpaHCGOPMaTOPOM M COOPKOI BLINMOHEHO TpexdasHbIMK kabensmu,
JornycKaeTcs 3aLmMTy Mo N. 3 He NPUMEHNATD.

I'Ipm NpUMEeHeHnn 3alnTbl NO M. 3 p[onyckaeTcda He cornacoBbiBaTb e€e C 3allutTamMn 3N1eMeHTOB,
oTXoaAWwmnx ot CﬁOpKVI Ha CTOPOHE HU3LLEro Hanpsa>XxeHua.

Ona cxembl NWHMA - TpaHcOpMaTop B Cryyae NpUMEHEHWs 3awuTbl Mo N. 3 gonyckaetcs He
npoknafbiBaTb CrneuuanbHbIi KOHTPOMNbHBLIN kabenb Ans obecneyeHus OeNCTBUSI 3TOW 3aluTbl Ha
BbIKMOYaTeNb CO CTOPOHbI BbICLLIErO HaNPSKEHWUS U BbINOMHATL €e C AeNCTBUMEM Ha aBTOMAaTU4ECKUN
BbIKMHOYaTerb, YCTAaHOBIEHHbI HA CTOPOHE HU3LLETO HaMNpPsHKeHUs.

TpeboBaHMa HacTosWero naparpacga pacnpoCTPaHSATCs Takke Ha  3alMTy  YKa3aHHbIX
TpaHCHOPMaTOpPOB NPEAOXPAHUTENAMM, YCTAHOBIIEHHBIMU HA CTOPOHE BbICLLErO HAMNPSHKEHUSI.

3.2.67. Ha cTOpoHe Hu3WEro HanpsXKeHUs MOHWXKaWmuX TpaHCHOPMaTopoB C  BbICLLIUM
HanpsbxeHnem 3-10 kB, nuTatowmx c6opkn ¢ NpUcoeamHeHsAMM, 3allinLLeHHbIMU NpeoXpaHnTensamu,
criegyeT ycTaHaBNMBaTb MMaBHbIA NpeoXpaHnTenb U aBToMaTUYeCKMUiA BbiKIovaTenb.

Ecnn npepoxpaHWTenu Ha MPUCOEAMHEHUSAX HU3LLEro HanpskeHus 1 npegoxpaHutenu (Mnu
penenHas 3almTa) Ha CTOPOHE BbICLLEro HanpsXXeHns 06CnyXMBaloTCa U HAXOOATCA B BEAEHUM OOHOrO
M TOro Xe nepcoHana (Hampumep, TOMbKO MepcoHana 3HEepProcucTeMbl UMM TOMbKO MepcoHarna
notpebutens), To rMaBHbIN NPpeAoXpaHUTENb UMM aBTOMAaTUYECKMI BbIKMOYaTeNnb Ha CTOPOHE HU3LLEro
HanpsbkeHnsa TpaHcdopmaTopa MOXET He YCTaHaBNMBaTbCS.

3.2.68. 3awwTta oT ogHodasHbIX 3aMbikaHuii Ha 3emnto no 3.2.51, n. 8, gomkHa ObiTb BbINOMHEHA B
cooTBeTcTBMM C 3.2.97.

3.2.69. Ha tpaHcdopmaTopax mowHocTeto 0,4 MB-A n Gonee B 3aBMCMMOCTM OT BEPOSTHOCTU U
3Ha4YeHUss BO3MOXHOW Meperpysku crieqyeT npeaycMaTpvBaTb MaKCUMaribHYH TOKOBYK 3aluTy OT
TOKOB, 00YCIOBIEHHbIX NEpPerpyskon, ¢ AeMCTBMEM Ha cUrHar.

[ns noacTaHumii 6es NOCTOSIHHOIO AEXYPCTBa NnepcoHana AonyckaeTcs npedycmaTpueaTb AeiCTBre
3TOM 3aWWTbl HA aBTOMAaTMYECKYI Pasrpy3Ky MMM OTKMoYeHMe (MpU HEeBO3MOXHOCTM NMKBMAALMM
neperpysku ApyruMm CpeacTsamm).

3.2.70. Tlpy HanmuMumMM CO CTOPOHBbI HEeWTpanu TpaHcdopmaTopa OTAeNbHOro [06aBOYHOrO
TpaHcdopmaTopa AN perynnpoBaHns HanpsXeHUs Mof, Harpy3konm HeobxoaMMo npeaycmaTtpuBaTth B
[ONOMHeHne K ykasaHnHbiM B 3.2.51-3.2.57, 3.2.59, 3.2.63 cnegyowue 3amThl:



rasoByto 3almTy 06aBOYHOro TpaHcgopmaTopa;

MaKCMMarnbHyl0 TOKOBYIO 3alLUTy C TOPMOXEHWEM npu BHeWHUX K3 oT noBpexaeHuin B NEpBUYHON
obmoTke [oOaBOYHOrO TpaHcdopmMaTopa, 3a UCKITHYEHEM CrydYaeB, Korga ata obMoTka BKoYaeTcs B
30HYy [Jencteua auddepeHumnansHOM TOKOBOW  3alimMTbl  LEeNe CTOPOHbl HUBLLEro  HanpsiKeHus
aBTOTpaHcdopmaropa;

oudbdepeHumanbHyl0  3allMTy, KOTOopasi oOXBaTbiBaeT BTOPUYHYHO OOMOTKY A06aBo4YHOro
TpaHcdopmaTopa.

3.2.71. 3awuTty nuHerHoro fob6aBoYHOro TpaHcdopmaTopa, YCTaHOBIIEHHOMO CO CTOPOHbI HU3LLETO
HanpsbkeHnsa aBToTpaHcdopmaTopa, cneagyeT OCyLLEeCTBNSATh!

rasoBon 3almMToN COBCTBEHHO [06aBOYHOrO TpaHcdhopmaTopa W 3alUMTON  KOHTAKTOPHOrO
yctpoinctea PIMH, koTopas MoxeT ObiTb BbIMONHEHA C NPUMEHEHNEM pene AaBneHns Unu oTAernbHOro
rasoBoro perie;

anddepeHumansHon TOKOBOW 3awmnTon uenewn CTOPOHbI HU3Lwero HanpsKeHus
aBToTpaHcdopmaropa.

3ALUNTA BJTOKOB rEHEPATOP - TPAHC®OPMATOP

3.2.72. [Ina 6nokoB reHepaTop - TpaHcdopMaTop C reHepatopamu MolHocTbio Gornee 10 MBT
OOJDKHbI ObITb MPeQyCMOTPEHbI YCTPONCTBA PENenHon 3almTbl OT CrieayrLmnx BUOOB MOBPEXAEHUNA 1
HEHOPMarbHbIX PEXNMOB paboThbl:

1) 3amblkaHMI Ha 3eMI0 HA CTOPOHE reHepaTOPHOro HanpPsXXeHus;

2) MHOrogasHbIX 3aMblKaH1I B obmoTke cTaTtopa reHepartopa 1 Ha ero BbiBoaax;

3) 3amblkaHUIA Mexay BUTKamMM OfHOM (pasbl B 06MOTKe cTaTtopa TypGoreHepaTtopa (B COOTBETCTBUM
¢ 3.2.76);

4) MHorogasHbIX 3aMblkaHM B 0OMOTKax M Ha BbIBOAAx TpaHCopMaTopa;

5) ogHO(MasHbIX 3amblkaHUA Ha 3eMnio B 0OMOTKe TpaHcgopmatopa M Ha ee BbiBOAAX,
NPUCOeOMHEHHBIX K CETU C BONbLUMMI TOKaMM 3aMblKaHUSi Ha 3eMITHO;

6) 3aMblkaHuI Mexady BUTKamy B 06MOTKax TpaHcdopmaTopa;
7) BHeLwWHnX K3;

8) neperpyskn reHepaTopa Tokamu obpaTHOV nocnegoBaTenbHOCTU (4NA OMOKOB C reHepaTtopamu
MoLLHocTbio 6onee 30 MBT);

9) cMMMeTpPUYHOI NeperpyskM 0GMOTKM cTaTopa reHepaTopa M 06MOTOK TpaHcdopMaTopa;

10) neperpyskn 0BGMOTKM poOTOpa reHepaTopa TOKOM BO3OyxaeHus (ans TypboreHepaTopoB C
HenocpeaCcTBEHHbIM OXNaXaeHneM NPOBOAHNKOB OOMOTOK 1 ANS rTMAPOreHepaTopoB);

11) NOBbLILEHNST HAMNPSXKEHUs1 Ha cTaTope reHepaTtopa M TpaHcdopmartope 6noka (ona 6nokos ¢
TypboreHepaTopamu MoLLHocTblo 160 MBT 1 6onee n ans Bcex 6GroKoB ¢ rmaporeHepaTopamu);

12) 3ambIKaHWUiA Ha 3eMI0 B O4HOM TOYKe Lienu Bo3byxaeHus (B cooTBeTcTBUU C 3.2.85);

13) 3ambikaHUA Ha 3eMni0 BO BTOPOW TOYke Lenu Bo30yxaeHusi TypboreHepaTtopa MOLLHOCTbLIO
MeHee 160 MBT;

14) aCUHXPOHHOrO pexunma ¢ noTepen Bo.'s6y>+<,1:|,eH|/|;|1 (B cooTBeTcTBUM C 3.2.86);

O npenoTBpaLleHnM aCMHXPOHHOTO pexnmMa 6e3 noTepu Bo3GyxaeHusa cm. . 3.3.



15) noHWXeHUs1 ypoBHsi Macna B 6ake TpaHcdgopmaTtopa;
16) yactuyHoro npo6os nsonsuum eeogos 500 kB TpaHchopmaTopos.

3.2.73. YKkaszaHus N0 BbIMNOMHEHUIO 3alMTbl FreHepaTopoB WM MNOBbIWAKLWMX TpaHCHOpPMaTOpOB.,
OTHOCALLMXCS K UX pa3genbHon paboTe, AeNCTBUTENbHbLI U ANA TOrO Cry4vast, Koraa oHn o0beanHeHbI B
6nok reHepaTtop-TpaHcopmaTtop (aBToTpaHchopmaTop), C y4yeTom TpeboBaHWN, NpPUBEOEHHbIX B
3.2.74-3.2.90.

3.2.74. Ha 6nokax ¢ reHepaTopamu MoliHOoCTbo Gonee 30 MBT, kak npaBuno, OomkHa ObiTb
npegycMoTpeHa 3aluTa OT 3aMblkaHWA Ha 3eMI0 B LEeNy reHepaTopHOro HanpshXXeHusl, oxBaTbiBaloLas
BCl0 0OMOTKy cTaTopa.

Mpn wmowHoctTn reHepatopa 6rnokoB 30 MBT un MeHee cneayeT MNPUMMEHSATb YCTPOMCTBA,
sawmuiaouime He meHee 85% obmoTkm cTaTtopa. [NpMMeHeHne Takmx YCTPOWCTB A0MyCKaeTcs Takke Ha
bnokax ¢ TypboreHepaTopamyn MowHocTbio oT 30 go 160 MBT, ecnu ansa 3awmtbl Bcerl 0OMOTKU
cTtaTopa TpebyeTca BKMoYeHVe B Lienb reHepaTopa AONONHUTENBHON annapaTtypbl.

3awuta gomkHa GbITb BbINOMHEHA C 4ENCTBMEM Ha OTKIMOYEHME C BbIAEPXKKOW BpemMeHu He Gonee
0,5 ¢ Ha Bcex Gnokax 6e3 OTBETBNEHWA HA FEeHEPATOPHOM HAMPSPKEHUM U C OTBETBMEHUSMU K
TpaHcdopmMaTopaMm COOCTBEHHbIX Hyxa. Ha 6nokax, vMMewLwmux 3NeKTpUYECKyld CBS3b C CETbH
COBCTBEHHbIX HYX[, UK NOTPebuTenen, NMTalLWNXCS NO NIMHUSIM OT OTBETBIIEHUI MEXAY reHepaTopoM
N TpaHCGOPMaTOPOM, ECIIM EMKOCTHbIA TOK 3aMblKaHUI Ha 3emrto cocTaenseT 5 A n 6onee, JOMKHbI
ObITb YCTaHOBMEHbl OENCTBYKOLME HA OTKIOYEHME 3alMTbl OT 3aMblKaHUM Ha 3eMnio B Oo6MOTKe
cTtaTopa reHepaTtopa M OT [BOMWHbIX 3aMblkaHUA Ha 3eMnio, Kak 3TO npegycmaTtpuBaeTcs Ha
reHepatopax, paboTawLmx Ha cOopHble WuHbl (cM. 3.2.38 1 3.2.39); ecnu eMKOCTHbIN TOK 3aMbIKaHUA
Ha 3eMno cocTaBnsaeT MeHee 5 A, TO 3awiMTa OT 3aMblKaHUIA Ha 3eMITl0 MOXET ObITb BbINMOMHEHA Tak
Xe, kak Ha 6nokax 6e3 OTBeTBEHWU Ha reHepaTOPHOM HaMpPsKEHWUW, HO C AEACTBUMEM Ha CUrHar.

Mpy HanuMuuMu BbIKNOYATENs B LENW reHepaTopa AOMmkHa OblTb OOMNOMHUTENBHO MpedycMOTpeHa
CUTHanu3auusi 3amblKaHWA Ha 3eMIl0 Ha CTOPOHE FeHepaToOPHOro HamnpshkeHus TpaHcdopmaTopa
onoka.

3.2.75. Ha Gnoke c reHepaTtopoM, UMEKLLMM KOCBEHHOE OXMaXAeHue, COCTOSLWEM M3 OAHOro
reHepatopa W OAHOro TpaHcdopmaTopa, Mpu OTCYTCTBMM BbIKNOYaTeNd B LENU reHepatopa
pekomeHAyeTcs npegycmatpuBatb OAHy OOLy npodonbHy AnddepeHumanbHyo 3awmTty 6noka.
Mpy Hanuuum BbIKNKOYaTENS B LENW reHepaTopa Ha reHepatope v TpaHcdopmaTope LOMKHbl ObiTb
yCTaHOBIMNEHbI OTAENbHblE AnddepeHumanbHble 3aluTh.

Mpu ncnonb3oBaHun B 6noke AByX TpaHCOPMaTOpPOB BMECTO OAHOrO, a Takke npu pabote ABYX U
b6onee reHepaTopoB 6e3 BbiknoyaTenen B 6noke ¢ ogHUM TpaHCOPMaTOpPOM (YKPYMHEHHBIV 6oK) Ha
KaxaoM reHepaTope W TpaHcopmaTope MowHocTbio 125 MB-A wn Gonee pomkHa ObiTb
npegycMoTpeHa oTaenbHas npogonbHas auddepeHumansHaa 3awmrta. [pu OTCyTCTBUM BCTPOEHHbIX
TpaHCOpPMaTOpPOB TOKa Ha BBOOAX HU3LIEr0 HampsXeHus 3TUX TpaHcOopMaTopoB AOMnycKkaeTcH
npumeHeHne obueln auddepeHunanbHON 3almTel NS ABYX TpaHCHOPMaTOpPOB.

Ha 6noke c reHepaTopoM, WMEIOLWMM HENoCpPeACTBEHHOE OXMaXOeHWe MNPOBOLHUKOB OOMOTOK,
cnepyeT npegycMaTpuBaTb OTAENbHY NpoAosbHY AnddepeHumnanbHyo 3awmTy reHepartopa. lMpu
9TOM, €eCnn B uUenun reHepatopa umMeeTcda BbiKno4aTtesnb, TO AOJDKHA ObITb yCTaHOBlieHa oTaellbHadA
auddepeHumansHasa 3awmTa TpaHcdopmaTtopa 6noka (Mnm kaxxgoro TpaHcgopmaTtopa ecnm B 6rnoke ¢
reHepatopoM pabortaloT aOBa TpaHcdopmaTopa wunu 6Gonee; npu  OTCYTCTBUM  BCTPOEHHbIX
TpaHCOpPMaTOpPOB TOKAa Ha BBOAAX HU3LLIErO HanpshKeHWs 3TuX TpaHcdopmaTopoB AonyckaeTcs
npumeHeHne obLien anddepeHunanbHON 3awWwmTbl Ans TpaHccopmMaTopoB Grioka); npyu OTCYTCTBUM
BbIKMIOYATENA ANs  3aWuTbl TpaHcgopmatopa 6noka crnegyetr ycTaHoBUTL NGO  OTAENbHYHO
anddepeHumanbHyto 3awmTty, nubo obLiyto npodonbHylo auddepeHumanbHyo 3awmuTy 6noka (ons
6noKoB, COCTOSALLMX M3 OOHOrO reHepatopa M OOHOro TpaHcdopmaTopa, npegnodTuTensHa obuias
anddepeHumnansHas 3awmta 6noka).

Co CTOpOHBI BbICLLErO HanpskeHus auddepeHumanbHasa 3awmta TpaHchopmartopa (6rnoka) MoxeT
ObITb BKIMOYEHA Ha TpaHcgopMaTopbl TOKa, BCTPOEHHble B TpaHcdopmatop 6roka. Mpu atom ans
3aWMTHI OLUIMHOBKM MEXAY BbIKMOYaTENsIMU Ha CTOPOHE BbICLLErO HamnpsikeHus 1 TpaHcopMaTopoMm
6noka foMmKkHa ObITb YCTaHOBMNEHA OTAENbHAsS 3awuTa.

OtpenbHas guddepeHUmansHas 3alimMTa reHepaTopoB A0MkHa ObiTb BbIMOMHEHa TpexdasHom
TpexpenevHon ¢ TOkoM cpabaTbiBaHMSA aHANOMM4YHO ykasaHHOMY B 3.2.36.



Ons pesepBMpPOBaHMS YyKasaHHbIX AuddepeHuManbHbiX 3alMT Ha 6rokax ¢ reHeparopamu
MoLLHOCTb0 160 MBT 1 Gonee, MMELWMMN HEMOCPEACTBEHHOE OXJlaXaeHMe NPOBOAHMKOB OBMOTOK,
cnegyeT npedycMaTtpuBaTth Pe3epBHYI0 AuddepeHumanbHyo 3alluTy, OXBaTbiBaloLLYyO reHepaTtop u
TpaHcgopmaTop Grioka BMeCTe € OLUMHOBKOV Ha CTOPOHE BbICLLEro HanpshkeHus.

PekomeHayeTcsi ycTaHOBKa pesepBHOV AnddpepeHumanbHOM 3awmTbl 6NOKOB M MPU MOLLHOCTU
reHepaTopoB C HEMOCPEACTBEHHLIM OXMaXXAEeHNEM NPOBOAHMKOB 06MOTOK MeHee 160 MBT.

Mpu npvmeHeHun pesepsHON AnddpepeHumansHON 3awnTbl Ha Grnokax 6e3 BoikYaTens B Lenu
reHepaTopa pekoMeHAyeTcs npegycmaTtpuBaTtb OTAErNbHble OCHOBHblE AuddepeHumanbHble 3alunThl
reHeparopa u TpaHcopmaTtopa.

Mpn HanuumMu BbIKMKOYATENSA B LENW reHepaTopa pesepBHasa auddepeHumanbHasa 3almTa oIbKHa
BbINOMHATLCA C Bblaepxkon Bpemenm 0,35-0,5 c.

3.2.76. Ha TypbBoreHepaTopax Cc ABYMS WUnu Tpems napannenbHbiIMu BeTBAMM OOMOTKM cTatopa
AomxHa 6bITb NpegycMoTpeHa ogHOCMCTEMHas nonepeyHas anddepeHumansHas 3almTa oT BUTKOBbIX
3amblkaHU B OfHOW dhase, AencTBytoLas 6e3 BblAEPXKKN BPEMEHM.

3.2.77. Ha ©Onokax c reHepatopamu MoliHocTblo 160 MBT u 6Gonee C HenocpeaCTBEHHLIM
oxraxaeHneMm MpoBOAHMKOB OOMOTOK [oSbkHa ObiTb MpedycMoTpeHa TokoBas 3alimta obpaTHow
nocnegoBaTenbHOCTM € WHTerpanibHOW — 3aBMCMMOW  XapakTEPUCTUMKOW,  COOTBETCTBYOLLEWN
XapakTepucTuke  JONyCTUMbIX  MEpPerpy3ok  3alluaeMoro reHepatopa Tokamu — obpaTtHou
nocnegoBaTenbHOCTU. 3aluMTa JOIMKHaA AEACTBOBAThL Ha OTKITOYEHUE BbIKMoYaTensi reHepaTopa, a npu
€ero OTCYTCTBUM - Ha OTKMYeHue Bnoka oT cetu. [Ina pe3epBMpOBaHMA 3aLUUT CMEXHbIX C Brokamm
3NEeMEHTOB YyKa3aHHasd 3awuTa [OIDkHAa WMEeTb OpraH C He3aBWCUMOW BbIOEPXKKON BpPEMEHM,
OEeNCTBYOLWNIA Ha OTKMoYeHMe 6noka oT ceTy 1 ABYXCTyneH4YaTbiM AeNcTBMEM cornacHo 3.2.81.

Ha ©6nokax c reHepatopamu MOLWHOCTbI0O MeHee 160 MBT, umerowMMKn HenocpeacTBEHHOE
oxnaxgeHne NPOBOAHMKOB OBMOTOK, a Takke Ha 6nokax ¢ rmgporeHepaTopamu mMoLlHocTbio 6onee 30
MBT, nmeLwyMN KOCBEHHOE OXNaXKAeHWe, TOKOBYIO 3aluMTy obpaTHON nocriefoBaTenbHOCTU cnedyeT
BbIMONHATL CO CTYNEHYaToOW UM 3aBUCUMOW BbIAEPXKKOM BpeMeHwW. [1py 3TOM pasHble CTyneHu 3awuThbl
MOryT umeTb OofHy unu 6onee Bblaepxek BpemeHu (cm. 3.2.81, n. 4). YkasaHHada cTyneH4aTas unm
3aBMCMMasi BblOepXKa BpemMeHu [orkHa ObiTb CornacoBaHa C  XapakTepuCTUKOM  AOonyCTUMbIX
neperpy3ok reHepaTopa TOkOM obpaTHON nocnegoBaTenbLHOCTU (CM. 3.2.41).

Ha 6nokax ¢ TypboreHepaTtopaMu C KOCBEHHbIM OXIaxaeHneMm MollHocTbio 6onee 30 MBT 3awumTa
[JOMmKHa ObITb BblnonHeHa cornacHo 3.2.41.

Kpome sawut, AeNCTBYIOWMX Ha OTKIOYeHWe, Ha Bcex brokax ¢ TypboreHepaTopamu MOLLHOCTbIO
bonee 30 MBT pomkHa ObiTb npegycMOTpeHa curHanmsaums neperpyskv Tokamu obpaTHon
nocrneaoBaTenbHOCTU, BbINONHAeMas B cooTBeTCcTBUU ¢ 3.2.41.

3.2.78. Ha 6nokax ¢ reHepaTopamu moLLHocTblo 6onee 30 MBT 3awwimta OT BHELUHUX CUMMETPUYHBIX
K3 pomkHa ObiTb BbINOMHEHA, kak ykasaHo B 3.2.42. Mpu aToM ANs rmaporeHepaTopoB HamnpsikeHue
cpabaTtbiBaHus 3awuTbl crniegyeT npuvHumatb okorno  0,6-0,7 HomuHaneHoro. Ha ©6nokax c
TypboreHepaTtopamu, MMeELWNMKU pe3epBHbIN  BO3OyaMTEeNb, YyKasaHHas 3aluTa [JofmkHa ObiTb
[OMONHEeHa TOKOBbIM pere, BKIFYEHHBIM Ha TOK CO CTOPOHbI BbICLLEro HanpsxeHus 6rnoka.

Ha 6nokax c reHepatopamu MoOLWHOCTEIO 60 MBT u ©Oonee BMECTO yka3aHHOM 3alUWThbI
pekomMmeHayeTca NPUMEHATb AOUCTAHUMOHHYIO 3aluuTy. Ha ©6nokax c reHepartopamu, UMerLnMn
HenocpeacTBEHHOE OXrnaXdeHue nPOBOAHMKOB OOMOTOK, BMECTO pesepBHOW AuddepeHumansHOn
sawuTbl (cM. 3.2.75) ponyckaeTcs ycTaHaBnuBaTb [OBYXCTYMEHYaTyl AWUCTAHLMOHHYKO 3alumTy OT
MexaydasHbIX KOPOTKMX 3aMblKaHUN.

MepBas cTyneHb 9TOM 3awWwmThl, oOcyllecTBnswowas 6nuwkHee pesepBupoBaHWe, OOSKHA
BbIMONHATECA C OMOKMPOBKOM MPU KavyaHUAX U AeACTBOBATb, Kak ykasaHo B 3.2.81, n. 3, C BbIAEPXKKON
BpemeHn He Gonee 1 c. lNepBas CTyneHb AOMKHA HafAEXHO OXBaTbiBaTb TpaHcdopmaTop Oroka npwu
obecnevyeHnn CEeneKTUBHOCTM C 3aliMTaMn CMEXHbIX 3reMeHTOB. Pe3epBnpoBaHue nepBowi CTYNeHbIo
3aWwuT reHepatopa obssaTenbHO, ecnum Ha 6roke MpUMEHSIoTCA oTAenbHble AnddepeHumansHble
3awuThl TpaHcdopmaTopa U reHepartopa.

BTopasi cTyneHb, OcyLlecTBNsOWas AanbHee pe3epBUpoBaHne, AOMKHa AeNCTBOBaATb, Kak yKa3aHo
B 3.2.81,n. 2.



PekomeHayeTcs ycTaHOBKa ABYXCTYNeHYaToW AWCTAHUMOHHOMW 3aluThbl U MPW HanNMyMm pesepBHON
AnddepeHumanbHON 3awwmnThl C Lenbio yBenuyeHnss apdeKTMBHOCTM AanbHero pesepeupoBaHus. Obe
CTYNeHn ANCTaHLUMOHHON 3aluuUThl B 3TOM Crydae AOMKHbI AENCTBOBaTb, Kak ykasaHo B 3.2.81, n. 2.

3.2.79. BawmTty ot BHewHux K3 Ha Bnokax ¢ reHepatopamu mowHocTeo 30 MBT u meHee cniegyet
BbINMOMHATL B cooTBeTcTBUM C 3.2.43. [lapameTpbl cpabaTtbiBaHMs 3awwuTbl Ha Onokax c
rmgporeHepartopamu cnegyeTt npuHUMaTh cornacHo 3.2.42, 3.2.43 n 3.2.78.

3.2.80. Ha 6nokax reHepaTtop - TpaHccopmaTop C BblKNOHaTenem B LeENu reHepaTopa npu
OTCYTCTBUM pe3epBHON AuddpepeHumnanbHOW 3awmtbl 6roka JgormkHa OblTb  npegycMoTpeHa
MakcumanbHas TOKOBasi 3aliuta CO CTOPOHbI BbICLLEro HanpsbkeHusi 6rnoka, npegHasHavyeHHas Ang
pe3epBUPOBaHNSA OCHOBHbIX 3aUT TpaHcdopmaTtopa 6noka npu paboTe ¢ OTKIMIOYEHHBIM FEHEPaTOPOM.

3.2.81. Pe3epBHas 3awuta 61oKkoB reHepaTop - TpaHcopmaTop AOIMKHA ObITh BbIMOMHEHA C YY4ETOM
cnepyoLero:

1. Ha cTopoHe reHepaTopHOro HanpsixeHus TpaHccpopmaTopa 6roka 3alumTa He ycTaHaBnMBaeTCs,
a ucnonb3yeTcs 3awuTa reHepartopa.

2. Tpy panbHeM pes3epBrpOBaHUM 3aliMTa AOMMKHA [eicTBOBaTb, Kak MNpaBuio, C ABYMS
BblAEP)XKaMN BPEMEHMW: C MEepBON - Ha OEeNeHUe CXeMbl Ha CTOPOHE BbICLLIEro HanpskeHus Groka
(HanpumMep, Ha OTKIHOYEHME LUIMHOCOEAMHUTENBHOTO M CEKLIMOHHOIO BbiKMoyaTesnei), co BTOPOM - Ha
OTKMoYeHue Brioka oT ceTu.

3. lMpu 6nnxHem pesepBUPOBaHWM AOIMKHbI NMPOU3BOAMTLCA OTKNIoYeHue Gnoka (reHepartopa) oT
ceTw, raleHune nons reHepaTopa u octaHoB 6noka, ecnu ato Tpebyetcsa no 3.2.89.

4. OTgenbHble CTyneHn unnm yCTpOVICTBa pes3epBHON 3alnUTbl B 3aBUCMMOCTU OT MX Ha3HAYeHUS 1
LI,EJ'IECOOGDaSHOCTVI ncnoJsib3aoBaHuAa Npu ganbHEM U OnKHeM pes3epBnpoBaHn MOryT UMeTb O4HY, OBE
Unn Tpu BblAEPXXKN BPEMEHMN.

5. OpraHbl nycka HanpskeHus 3awmt no 3.2.78 n 3.2.79 pekomeHAyeTcs npegycmaTtpvBaTtb CO
CTOPOHbI reHepaTOPHOro HamnpPsXXEHUst U CO CTOPOHbI CETU.

6. [InA OCHOBHbIX W pe3epBHbIX 3alWMT O6noka, Kak npaBuno, AOMKHbl ObiTb NPeayCMOTPEHbI
oTAenbHblE BbIXOAHbIE pene u NMTaHwe onepaTtuBHBIM MOCTOSAHHBIM TOKOM OT pa3HbIX aBTOMaTUYeCKMX
BbIKITlo4aTenen.

3.2.82. Ha 6nokax ¢ TypGoreHepaTopamu 3alUTy OT CUMMETPUYHBIX Neperpy3ok cratopa criegyeT
BbIMOJSIHATL TaK Xe, Kak Ha reHepaTopax, paboTatoLmnx Ha CGopHbIe WKHbI (CM. 3.2.47).

Ha rugpoanekTpoctaHuusix ©Ge3 MNOCTOSIHHOrO [AeXypcTBa OrnepaTMBHOMO MNepcoHana Kpome
CUrHanmu3auum CUMMETPUYHBIX MEepEerpy3ok AoSmkHa ObiTb MpedycMOTpeHa 3aliuTta C He3aBUCKMMOi
XapaKTepuCTUKOM, AencTByoLWwas ¢ 6onbLuel BbIAEPKKOM BPEMEHM Ha OTKIo4YeHue bnoka (reHepaTtopa)
M C MeHblWen - Ha pasrpysky. BmecTo ykasaHHOM 3awuTbl MOryT OblTb UCMOSb30BaHbI
COOTBETCTBYIOLLME YCTPOWCTBA B CUCTEME PEFYNUPOBAHUSI BO3OYXKAEHMS.

3.2.83. Ha reHepatopax MowHocTbto 160 MBT n Gonee c HenocpeACTBEHHbIM OXNaXAeHUEeM
NpOBOAHMKOB OOMOTOK 3alimMTa OT neperpysknm obmMOoTKM poTopa TOKOM BO3OYXAeHWs AomkHa ObiTb
BbIMOSIHEHA C  MHTErpanbHOM  3aBUCMMOW  BbIOEPXKOM  BpPEMEHM, KOTopasi COOTBETCTBYET
XapaKkTepucTuke AONyCTUMbIX MEPEerpy3ok reHepatopa TOKOM BO30yxaeHusa. OTa 3awmTta OOorkHa
[EencTBoBaTb Ha OTKIOYEHME.

Mpn HEBO3MOXHOCTWU BKMHOYEHMS 3allMTbl Ha TOK poTopa (Hanpvlmep, npu GecLeTo4HOM
BOS6y)K,D,eHVIVI) ponyckaeTca npuMeHeHne 3alunTbl C HEe3aBMCUMOW BbIOEPXKKON BPEMEHN, pearmpyrou.leil
Ha NoBbllLeHUe HanpaXeHuna B Lienu B036y)K,D,EHVI$I.

B 3awuTte gomkHa ObiTb NpedycMOTpeHa BO3MOXHOCTb AeNCTBUS C MeHbLUEW BbIAEPKKOA BpeMeHM
Ha CHWXeHWe Toka BO3GyxaeHus. Mpu HanmuyMu YCTPOWCTB OrpaHWYeHUs neperpysku B perynstope
BO30Y)XOeHVs1 AelCTBNe Ha pasrpysKy MOXET OCYLLECTBNATbLCA OAHOBPEMEHHO OT 3TUX YCTPOUCTB U OT
3awmThl poTopa. [onyckaeTcs Takke WCNonb3oBaTh YCTPOWUCTBO OrpaHuMyeHust neperpysku B APB ans
OEeNCTBUA Ha pasrpy3ky (C ABYMsSI BblaepXkamu BpemMeHu) u oTkroveHue. [Mpu 3aTom 3awmTta ¢
WHTerpanbHON 3aBUCMMON BbIAEPXKKON BPEMEHN MOXKET He YCTaHaBMNMBaTbCS.

Ha TypbGoreHepatopax MoLlHOCTBO MeHee 160 MBT ¢ HenocpeacCTBEHHbIM OXJTaXOEHUEM
NPOBOAHMKOB OOMOTOK W Ha rugporeHepatopax MolwHocTeto Gonee 30 MBT C  KOCBEHHbIM
OXNaXAeHUeM 3aluTy CriefyeT BhIMOSHATL aHANorM4YHo ToOMy, Kak ykasaHo B 3.2.46.



Mpu Hanuuum yCcTPOMCTB rpynnoBOro ynpasreHust Bo3GyxAeHMeM Ha reHepaTopax pekoMeHayeTcs
BbIMOMHATH 3aLUUTY C 3aBUCUMOIA BbIAEPXKKON BPEMEHN.

MNMpn paboTe reHepaTopoB C pe3epBHbIM BO3OyauWTenem 3awuTta poTopa OT neperpysku AOSmkHa
ocTaBaTbc B pabote. [Mpy HEBO3MOXHOCTM WCMOMNb30BaHUS 3alUTbl C 3aBUCUMMON BbIOEPXKKON
BPEMEeHW [onyckaeTcs npedycMaTpuBaTb Ha pe3epBHOM BO3OyauTene 3awuTty C He3aBUCHUMOW
BbIAEPXKKON BPEMEHMW.

3.2.84. Ha 6nokax ¢ Typb6oreHepaTtopamn mollHocTbio 160 MBT 1 Gonee ana npegoTBpalleHus
MOBbLILLEHNST HaMpPsKEHUS] B peXMMe XONoCTOro xoda AofkHa ObiTb nNpeaycMOTpeHa 3aliuTta oT
MOBBILLIEHNS HaMPSHKEHWS, KOTopasi aBTOMaTUYECKN BbIBOAUTCA U3 AEWCTBUA Npu paboTe reHepaTtopa
Ha ceTb. Npy gencTBUM 3aWwnTbl 4OIMKHO ObITh 06ecneyeHo rallueHne nons reHepaTtopa u Bo3oyauTens.

Ha 6nokax c rmgporeHepaTopamu Ans npefoTBpalLeHVs MOBLILEHUST HaNpshKeHWs npu cbpocax
Harpysku [JorkHa ObiTb MpedycMmoTpeHa 3aliuTta OT MOBbIWEHWUS HanpsxeHus. 3aluTa [ormkHa
JencTBoBaTb Ha OTKMYeHne ©Onoka (reHepaTopa) W raweHue nonsa reHepartopa. [onyckaetca
JencTBuMe 3aWwuTbl HA OCTaHOB arperaTa.

3.2.85. 3awwuTta OT 3aMblkaHM Ha 3eMMl0 B OOHOW TO4YKe Lenu BO3OyXAeHWs [ofmkHa ObiTb
npegycMoTpeHa Ha ruaporeHepatopax, Ha TypboreHepaTopax C BOASHbIM OXNaXaeHWeM 06MOTKM
poTopa 1 Ha Bcex TypboreHepaTtopax MolHocTeio 300 MBT m Bbiwe. Ha rugporeHepatopax 3aiimTa
[OOMKHa AeNCcTBOBaTh Ha OTKIOYEHNE, a Ha TypboreHepaTopax - Ha curHarn.

3awmTa OT 3aMblKaHU Ha 3eMro BO BTOPOW TOYKe Lenu Bo3byxaeHus TypboreHepaTopoB [OMKHA
ObITb yCTaHOBMEHa Ha Griokax MoLHoCcTbio MeHee 160 MBT B cooTBeTcTBUM C 3.2.48.

3.2.86. Ha 6nokax c TypboreHepaTopamu MolwHocTelo 160 MBT wn 6Gonee, umelWwyMu
HenocpeacTBEHHOE OXMaXAeHue NPOBOAHMKOB OOMOTOK, W C ruaporeHepatopamu crnegyeT
npegycmatpuBaTb YCTPOUCTBA 3aLLMThl OT aCUHXPOHHOIO pexuma ¢ notepen Bo3byxaeHus.

YKasaHHble yCTpONCTBa pekoMeHAYeTCA NPUMEHATb 1 Ha TypboreHepaTopax MOLLHOCTbI0O MeHee 160
MBT ¢ HenocpeACTBEHHbIM OXMaXAeHWemM nNpPOBOAHUKOB OOMOTOK. Ha aTux TypGoreHepaTopax
JonyckaeTcs Takke npegycmarpuBaTb aBTOMaTUYECKOE BbISBMEHWE aCMHXPOHHOMO peXxmMma TOMbKO Mo
OTKITOYEHHOMY MOSOXEHUIO YCTPONCTB aBTOMaTUYeCKOro raweHuns nons (6es npumeHeHus 3awmTbl OT
ACUMHXPOHHOTO pexnma).

Mpu nepeBoAe B aCUMHXPOHHLIA pexuM TypGoreHepaTopa, NOTEPSIBLLErO BO30OYXXAeHWE, yKasaHHble
BbllLe YCTPOWCTBA 3allWTbl UMM aBTOMATUYECKOro ralleHusi Nons AOMKHbI AeiCTBOBaTb Ha curHan o
notepe BO30YXAEHWUS 1 NPOM3BOAUTL aBTOMAaTUYECKoe NepeknioyeHne Harpysku COBCTBEHHbIX HYXa B
oTBeTBreHnem 6roka, reHepaTop KOTOPOro NnoTepss BO30yXAeHNe, Ha PEe3EPBHBINA UCTOYHUK MUTAHUS.

Bce rmpporeHepatopbl 1 TypOoreHepaTopbl, HE [OOMYyCKalLWMe aCMHXPOHHOIO pexunma, a Takke
ocTanbHble TypboreHepaTopbl B YCNoBUAX AeduunTa peakTMBHOM MOLLHOCTU B CUCTEME NpU AeNCTBUM
yKa3aHHbIX YCTPOWCTB AOMKHbI OTKIMOYATLCS OT CETU.

3.2.87. lNpu Hanumuumn BbIKNOYaTENA B LENW reHepatopa C HENOCPeACTBEHHbIM OXNaXOeHUem
NPOBOAHMKOB OOMOTOK credyeT npedycMaTpuBaTth pe3epBUpOBaHUe Mpu OTkase 3TOro BbIKMYaTens
(Hanpumep, npumeHeHnem YPOB).

3.2.88. YPOB 110 kB wu Bbllue Ha SNEKTPOCTAHUMSAX [OOIDKHO ObiTb BBLIMOMHEHO C  Yy4E€TOM
cnepyoLLero:

1. Ons npepoTBpalleHns M3NULIHEro OTKIMIOYEHUS HECKONMbKUX ONOKOB pe3epBHONM 3aliMTOn npu
BO3HMKHOBEHNM Ha OOHOM M3 HUX HernonHodasHOro pexumMa B pesynbTaTe OTkas3a BblknkoyaTtens c
nochasHelM NPUBOAOM MPW €ro OTKIMHOYEHWM Ha SMEKTPOCTaHUMAX C reHepaTopamu, WMMEeRLWUMn
HenocpeacTBEHHOE OXNaXKAeHne NpPOBOOHMKOB OOMOTOK, OOMKeH ObiTb NpefyCMOTPEH YCKOPEHHbI
3anyck YPOB (Hanpumep, OT TOKOBOW 3aLMThl HYNEBOW NocneaoBaTenbHOCTU TpaHcdopmaTopa 6rioka
CO CTOPOHbI CeTU C BOMbLUMM TOKOM 3aMbIKaHUSA Ha 3eMITH0).

2. [Ina anekTpocTaHUuii, Ha KOTOPbIX BNOKM reHepaTop - TpaHcopMaTop U fMHUK MMelT obLume
BblKNtoyaTenun (Hanpumep, nNpuW MNPUMEHEHUUM MONYTOPHOW CXeMbl WM CXeMbl MHOFOYrofnbHUKa),
HeobXxoaMMO npegycMaTpuBaTb YCTPOMCTBO TEMEOTKMIOYMEHUSI AMNS OTKMOYEHUs] BbIKMOYaTENs U
3anpeta AlB Ha NpoTMBONOMNOXHOM KOHLUe nuHun npu aencteumn YPOB B cnydae ero nycka oT 3aluThbl
6rnoka. Kpome Toro, crnepyet npegycmatpuBaTb pderictBue YPOB Ha ocTaHOB nepepatyuka
BbICOKOYACTOTHOW 3aLMThI.



3.2.89. lNpu gercTBMM Ha OTKMIOYEHME 3alUMT cTaTopa reHepatopa M TpaHcdopmaTopa Groka ot
BHYTPEHHMX MOBPEXAEHUIA, a Takke 3aluMT poTopa reHepaTopa AOSMKHO NPOU3BOAUTBLCS OTKIOYEHWe
NMOBPEXOEHHOro anemMeHTa OT CeTW, ralleHwe nons reHepatopa u Bo3dbyautens, nyck YPOB wu
OCYLLeCTBNATLCH BO3AEVCTBME Ha TEXHONOrMYECKNE 3aLnThbl.

Ecnu oTknoveHne oOT 3awmTbl MPUBOOWUT K OOECTOYMBAHUMIO Harpy3km COOCTBEHHBIX HYyXA,
NPUCOEAMHEHHOW OTBEeTBNeHMeM K Onoky, 3awuta [orbkHa AelcTBoBaTb TakkKe Ha OTKM4YeHue
BbIKNoYaTenen B uenun pa6oqero WMCTOYHMKA NNTaAHUSA COOCTBEHHbIX Hy>XO OAna ux nepesoda Ha nutaHune
OT pe3epBHOro UCTOYHMKA C nomoLbo ABP.

PesepBHble 3alumTbl reHepaTtopa u TpaHcdopmaTopa 6roka npu BHELIHWX MNOBPEXAEHUSAX OOIMKHbI
nencrteoBaTb B cooTBeTcTBUM ¢ 3.2.81, n. 2-4.

Ha TennoBbIx 3NeKTpoCcTaHUUAX ¢ BrIOYHON CXEMOW B TEMMOBOW YacTh B Cryvasix OTKMoYeHUs 6noka
NMpu BHYTPEHHMX MOBPEXAEHUAX OOIMKeH obecneumBaTbCs MOMHBLIA OcTaHoB 6roka. Mpu BHELHWUX
NoBpexXAeHUsx, a Takke npu AEeNCTBUM 3awmuT B TeX Cryyasx, Korga MoxeT 6biTb 6bicTpo
BOCCTaHoBMNeHa paboTta 6noka, 6Mok AOMmKeH NepeBOAUTLCH B PEXUM XOMNOCTOro xoAda, €cnv 3ToT
pexnm aonyckaetca TennomMmexaHn4eCkmum oGopy,qosaHmeM.

Ha rugpoanekTpocTaHuuax npu BHYTPEHHUX NOBPEeXOEeHUNAX Onoka KpoMe OTKIH4YeHunsa 6noka
OOIKEH nNpou3BOAUTBCA OCTaHOB arperata. [lecTBME Ha OCTaHOB arperata aonyckaeTcA
OCYLLECTBIIATbL TakXe Npu OTKNHOYEeHUn 6noka B pe3ynbTate BHELHUX noBpeXaeHUN.

3.2.90. Ha 6nokax reHepaTop - TpaHcOpMaTop - MNMHWS OCHOBHAasA 3aliuTa fIMHWM U pe3epBHast
3almTa CO CTOPOHbI 3HEProcUCTEeMbl OOMMKHbI ObiTb BbLIMOMHEHbI B COOTBETCTBUM C TpebosaHuAMU
HacTosLWen rmasbl MO 3awWuTe NWHUIW, @ CO CTOPOHbI Oroka YHKUMM PEe3epBHOW 3aluUTbl NNUHUN
[OOIMKHbI BbIMOMHATLCS pe3epBHbIMU 3awwmuTamm b6rnoka.

3awuTta 6noka aomkHa 6bITb BbINOMHEHA COrnacHoO npuBeaeHHbIM Bbllle Tpe6OBaHVI$|M.

[evicTBre 3almnThl 6r0Ka Ha OTKMHOYeHWe BbikMoyaTens u nyck YPOB co CTOpPOHbI 3HeprocucTemsl
[OIMKHO MepenaBaTbCs C MOMOLUBIO [ABYX B3aMMOPE3epBUPYEMbIX YCTPOWCTB TENeOoTKMoYeHUs Mo
BbICOKOYACTOTHOMY KaHany Wnu no nposogam CBsi3n. Kpome Toro, pekoMeHayeTcs npedycmatpusaTh
oOHOBpPEMEHHOe AencTBMe 3aluThl 6r1oka Ha OCTAHOB NepeaaTumka BbICOKOYaCTOTHOM 3alUMThI.

Ha 6nokax c TtypboreHepaTopamu (npy OGNOYHOM CXeme B TENNOBOW YacTW) CO CTOPOHbI
3HeprocucTembl  [OMKHO  nepedaBaThbCs C  MOMOLLBbO  YCTPOWCTBA  TEMEOTKIIOYEHUS  Ha
NPOTMBOMOMOXHBIA KOHEL, NMNHUN AEUACTBME 3aLUMTbI LWWH (NPU ABOWHOM CUCTEME LUMH) UNW OeicTBue
YPOB (npu nomnyTopHOWM CXeMe WMy CXeMe MHOroyrofibHWKka) COOTBETCTBEHHO Ha nepeBof Gnoka B
PeXUM XONoCTOr0 Xoda WNW Ha ralleHWe nons reHepatopa M ocTaHoB 6noka. Kpome TOro,
pekoMeHOyeTCs WCNoNb30BaTb YCTPOWUCTBO TENEOTKIMOYEHUS Afsi  YCKOPEHWs ralleHusi nons
reHepatopa M OTKMHOYEHNE COOCTBEHHBbIX HYXA NpU AEWCTBUMW PEe3EpBHbIX 3alUT CO CTOPOHbI
3HEProcUCTEMBI.

Mpn HenonHoa3HOM OTKITHOYEHUN BbIKIOYATENS CO CTOPOHbI CETU C BONbLUMM TOKOM 3aMblKkaHWs Ha
3eMI0, JOMKEH NPOU3BOANTLCSA YCKOPEHHBIN 3anyck YPOB Tak e, Kak 370 npegycMoTpeHo B 3.2.88, n.
1.

3ALLNTA BO3QYLUHbIX U KABEJIbHbIX JIMHUA B CETAX HANPSXXEHUEM 3-
10 kB C U3OJIMPOBAHHOW HENTPAIbIO

3.2.91. na nuHun B cetax 3-10 kB ¢ m3onupoBaHHOM HenTpanbio (B TOM YMCNEe U C HeWTpanbto,
3a3eMITeHHON Yepes AyroracuTernbHbIA peakTop) AOMKHbI ObiTb NpegyCMOTPEHbl YCTPOWCTBA peneniHomn
3aLMTbl OT MHOrO(asHbIX 3aMblKaHUM N OT OAHOMA3HbLIX 3aMbIKaHUA HA 3eMJTIO.

3.2.92. BawmTty OT MHOrogasHbIX 3amblkaHWA cnegyeT npegycmatpuBatb B ABYXdasHOM
WCMNOMHEHUN 1 BKIIOYaTb B OOHW M Te e dhasbl Mo BCEW ceTU AaHHOro HanpshkeHus anst obecneyeHus
OTKMOYeHNss B OOnbLUMHCTBE CrydYaeB [ABOWHbLIX 3aMblKaHWA Ha 3eMIi0 TOMbKO OAHOro MecTa
nospexaeHust.

3awmTa gomkHa ObiTh BbINOMHEHA OAHO-, ABYX- UMW TPEXPENEenHON B 3aBUCUMOCTU OT TpeboBaHwuii
YYBCTBUTENBHOCTU U HAAEXKHOCTH.



3.2.93. Ha oQuHOYHBIX MMHUAX C OAHOCTOPOHHUM NUTaHMEM OT MHOrodasHbIX 3aMblKaHUM OOSKHA
yCTaHaBNMBaTbCs, Kak MpaBumo, [ABYXCTyrNeH4yaTasi TOKOBasl 3awuta, nepBasi CTyrneHb KOTOPOW
BbIMONIHEHA B BWOE TOKOBOW OTCEYKM, a BTopas - B BMAE MaKCUMarbHOW TOKOBOM 3alUUTbl C
HEe3aBNCUMOW UMK 3aBMCMMOM XapaKTEPUCTUKON BbIAEPKKN BPEMEHN.

Ha HepeakTMpoBaHHbLIX KabemnbHbIX NMHUSAX C OLHOCTOPOHHUM MUTAHWEM, OTXOAALWMX OT LUMH
3MNEKTPOCTaHLMIA, TOKOBblE OTCEYKM LOIMKHbI ObiTb BbINONIHEHbI 0€3 BbIAEPXKKM BPEMEHM U 30HA MX
OencTBusa OomkHa ObITb onpegeneHa M3 ycrnosusi oTknioveHns K3, conpoBoxaaloLwmxcs ocTaTouHbIM
HanpshKeHVeM Ha LIMHaX yka3aHHbIX anekTpocTtaHumn Huxe 0,5-0,6 HoMuHanbHOro. [nsi BbINOMHEHUA
YKa3aHHOro YCrnoBusi AONYCKaeTCsl BbINOMHATL 3alUTy HECENEeKTUBHOW B COMETaHWM C YCTpOMCTBaMu
AlNB wnn ABP, ucnpaensowumMm MNOMHOCTBIO UMM YAaCTUYHO HeCenekTUBHOEe AeNCTBMEe 3alUuThbl.
JonyckaeTcsa ycTaHaBnNuBaTh yKa3aHHbIe OTCEYKM TakKe Ha NIMHUAX, OTXOAALMX OT WWH NOACTaHUUA ©
NUTaIOLLMX KPYMHbIE CUHXPOHHbIE 3NEKTPOABUraTeNN.

Ecnn Ha HepeaKTMpPOBaHHbIX KabenbHbIX IMHUSAX C OQHOCTOPOHHUM MUTaHWEM, OTXOAALWMX OT LUWH
3MNEeKTPOCTaHLUUIA, TOKOBbIE OTCEYKM He MOryT ObiTb NpMMEeHeHbl No TpeboBaHUsAM CEeNnekTMBHOCTU, TO
ansa obecneveHnsa BbicTpogencTBMA AonyckaeTcsa npepgycMaTpueaTh 3awmtel no 3.2.94, n. 2 vnm 3.
MpumeHeHWe aTWX 3awmMT AonyckaeTcd Takke ANnd paboynx NMUMHWUIA COBCTBEHHbIX HYXA TennoBbIX
3NEeKTPOCTaHLUMN.

Ha peakTMpOBaHHbIX FMHUAX, BbIKMOYATENN KOTOPbIX HE pacCYMTaHbl Ha OTKMHOYEHME K3 mo
peakTopa, TOKOBble OTCEYKM HE OOMYCKAKTCA.

3.2.94. Ha OAMHOYHBIX NIUHMAX C ABYCTOPOHHMM MUTaHWMEM MPU HannyuuvM nnm OTCyTCTBUN OBXOAHbIX
CBA3EW, a TakKe Ha NNHUAX, BXOASALLMX B KOMNbLEBYK CeTb C OOHON TOYKOW NUTaHWs, pekoMeHayeTcs
NPUMEHATb Te Xe 3alUWTbl, YTO U HA OAMHOYHbIX MMHMAX C OLHOCTOPOHHUM MuTaHuem (cMm. 3.2.93),
BbIMOMNHSASA UX NPU HEOOBXOAMMOCTW HaMpaBrEeHHbIMU.

B uensax ynpoweHuna 3awmTt n obecneyveHnss Ux CenekTUBHOIro AencTBust AonyckaeTcAa NpUMeHATb
aBToOMaTun4yeckoe perneHne cetun Ha paguanbHble yH4aCTKM B MOMEHT BO3HUKHOBEHUA MOBpeXAeHua C
nocnegywowmm aBToMatn4eCknm ee BOCCTaHOBIIEHMEM.

Ecnn HeHanpaBneHHass wnu HanpaBneHHas TOKOBasi CTyneH4yaTas 3awuta He obecneuuBaeT
TpebyeMbix ObICTPOAENCTBUA U CENEKTUBHOCTM, AOMYyCKaeTCs NpegycmMaTpmBaTh cnefytolime 3aluThl:

1) ANCTaAHLUMOHHYIO 3aLLMTy B NPOCTENLLEM UCTIONHEHNN;
2) nonepeyHyto auddpepeHLmanbHyo TOKOBYIO 3alUMTY (AN CABOEHHbIX KabenbHbIX IMHUIA);

3) npoponbHylo AudpdepeHumanbHylo TOKOBYK 3aliuTy AN KOPOTKUX Y4acTKOB FMHWRA; Npu
HeobXoAMMOCTM MPOKNagKkn cneuuansHOro kabens Tonbko ANA NpoAonbHou AndddpepeHumnansHon
3alnUTbI ANnHaA ero AosmkHa ObiTb He bonee 3 KM.

Ons 3awmT, ykasaHHbix B M. 2 1 3, B Ka4yecTBe Pe3epBHON 3awuTbl cregyeT npedycmarpusatb
TOKOBYIO 3aLLMUTY.

3.2.95. MMpu BbINONHEHUWN 3awuTbl NapannenbHbix nuHui 3-10 kB cnegyeT pykoBoacTBOBaTbCA
yKasaHusaMU Anst napansnernbHbIX NMHWI B ceTsix 35 kB (cm. 3.2.104).

3.2.96. 3awuTa oT 0aHOGA3HbIX 3aMblKaHWIA Ha 3eMITI0 AOMKHA ObITb BbIMNOMHEHA B BUAE:!
CeneKkTUBHOW 3alnThl (yCTaHaBnmBaroLen NOBPEXAEHHOE HanpaBneHne), AeNCTBYIOWEN Ha CUrHarm;

CEeneKTMBHOM 3alunTbl (yCTaHaBMMBAlOWEN MOBPEXOEHHOE HanpasneHue), OeicTBylolwen Ha
OTKMNioYeHue, koraa aTo Heobxoaumo Mo TpeGosBaHMaAM 6Ge3onacHOCTM, 3aluTa OomkHa ObiTb
yCTaHOBIEHA Ha NUTAIOLLMX 3NIeMEHTaX BO BCEW 3MIeKTPUYECKM CBA3AHHOM CeTu;

yCTpOI;ICTBa KOHTpONA wu3ondauun, npn 39TOM OTbICKaHME NOBPEeXAEeHHOro JanemMeHTa OOJNKHO
OCyLWeCTBNATbLCA cneunanbHbIMU yCTpOI;ICTBaMI/I; AonyckaeTca OTbiCKaHMe NOBpPeXOeHHOro afneMeHTa
noovyepegHbiM OTKNKYEeHNneEmM I'IpVICOG}J,I/IHeHI/IVI.

3.2.97. 3awmTa oT ogHOga3HbIX 3aMblkaHUA Ha 3eMilo AofkHa ObiTb BbIMONHEHA, Kak NpaBuilo, C
MCNonb3oBaHWeM TpaHCcOpPMaTOPOB TOKA HyNEeBOW NnocrnenoBaTenbHOCTU. 3aluTa B NepByto ovepenb
JOMKHa pearMpoBaTb Ha YCTAHOBMBLUMECS 3aMblkaHUS HA 3eMIH0; JOMYCKaeTCsl Takke NpUMeEHeHUe
YCTPOWCTB, PErMCTPUPYIOLLIMX KPaTKOBPEMEHHbIE 3aMblkaHus, 6e3 obecneyeHnss NOBTOPHOCTU
[encTBus.



3awwmrta oT ogHodasHbIX 3aMblkaHWI Ha 3eMnio, OEeWCTBYOLAs Ha OTKMYeHue 6e3 BblAepXKKM
BpeMeHu no TpeboBaHusim 6e3onacHocTu (cM. 3.2.96), 4oMmKHa OTKMYaTb TOMbKO AMEMEHT, NUTatoLWuii
NOBPEXOEHHbIN Yy4acToK; MpU 3TOM B KayecTBEe pe3epBHOW [OfkHa ObiTb npedycMoTpeHa 3alymTa,
BbINOMHSAEMasn B BUAe 3aliMTbl HYNEBOW MOCIeA0BaTENbHOCTU C BblAepXKKoW BpeMeHu okomo 0,5 c,
OeNCTBylOLas Ha OTKMIOYEHWe BCEN 3MEeKTPUYECKN CBA3aHHOW CeTW - CUCTeMbl (CeKuMM) LUMH unu
nuTaoLero TpaHcdopmaTopa.

YBenuuyeHne Toka NPOMbILUIEHHOW 4acTOThbl cneumanbHO Ans obecneyeHus AENCTBUS 3aLUUTbl B
CeTu C HewuTpanbi, 3a3eMNEeHHON 4epe3 [AyroracuTenbHbI peakTop (Hanpumep, C MOMOLLbHO
paccTpoViku peakTopa), kak NpaBuno, He JonyckaeTca npegycmaTpuBathb.

3ALLUTA BO3AYLUHbLIX U KABEJIbHbIX HVIHI{II?I B CETAX HANPAXEHUEM 20
n 35 kB C U3OJNIMPOBAHHOWU HEUTPAJIbIO

3.2.98. ns nuHun B ceTsx 20 n 35 kB ¢ n3onmMpoBaHHOM HENTPanbio JOSMKHbI OblTb NPeayCMOTPEHbI
YCTPOWCTBA penenHon 3almTbl OT MHOrodasHbIX 3aMblKaHU U OT OAHOMAa3HbIX 3aMbIKaHUA Ha 3eMII0.

3.2.99. BawmTty OT MHOrogasHbIX 3amblkaHWA crnegyeTt npegycmatpueatb B ABYX(A3HOM
OBYXpenerHOM MCMOSTHEHMMN U BKITKOYATb B O4HU U Te e ¢hasbl MO BCEN CeTU AAHHOMO HanpsXeHusa ang
obecrneyveHus OTKMYEHNs B OOMbLUMHCTBE CriyYyaeB OBOVHbIX 3aMblKaHUM Ha 3eMII0 TOMbKO OOHOro
MecTa noBpexaeHus. B uenax noBbllWeHWs  YyBCTBUTEMNBbHOCTM K MOBPEXAEHMAM  3a
TpaHcopmMaTopamMm C coeguHeHMem OOMOTOK 3Be3fa-TPeyronbHWK [AOMYyCKaeTCa  BbIMOMHEHWE
TpexpenenHom 3aLmThbl.

SaLLl,VITy OT 04HO(A3HbIX 3aMblKaHU Ha 3eMIto cnenyeTt BbINOJIHATL, KaK npaBuno, C OencTememM Ha
curHan. ans ocyLleCTBneHna 3almnTbl 4OoNyCKaeTcA NCNoNb30BaTb yCTpOﬁCTBO KOHTpPOA n3onaunn.

3.2.100. lMpu BbIGOpPE TWMNa OCHOBHOW 3almTbl CreayeT yyuTbiBaTb TpeboBaHus obecneveHus
YCTOMYMBOCTM paboTbl SHEPrOCUCTEMBI U HaZeXHON paboTbl NOTpedbuTenss aHanorMyHo TOMy, Kak 3TO
yunTbiBaeTCa ANs 3awmTtbl NMHUM HanpsbkeHmem 110 kB (cm. 3.2.108).

3.2.101. Ha 0gUHOYHbIX NIMHUAX C OAHOCTOPOHHUM MUTaHMEM OT MHOrogasHbIX 3aMblKaHUN OOSMKHbI
ObITb YCTaHOBMNEHbI NPEUMYLLECTBEHHO CTyMEHYaTble 3aluTbl TOKa WK CTyNeHYaThle 3aluMThl TOKa U
HanpsbkeHusl, a ecnv Takue 3awuTbl He YOOBMNETBOPSAT TPebOBaHUSIM 4YyBCTBUTENBHOCTUM UNN
ObICTPOTLI  OTKMOYEeHUs noepexaeHns (cMm. 3.2.108), HanpvmMep Ha TrOMOBHbIX y4yacTkax, -
OUCTaHUMOHHAs CTyrneH4yaTas 3alimMTa MpeumyLLeCTBEHHO C MyCKOM Mo Toky. B mocnegHem cnydae B
KayecTBe OOMOMHUTENBHON 3aluTbl PEKOMEHOYETCA UCMONb30BaTh TOKOBYHO OTCEYKY 6e3 BblAEpXKKM
BPEMEHWN.

Ons nNWHWIA, COCTOALLMX W3 HECKOMNMbKUX MOocreaoBaTeNlbHbIX Y4YacTKOB, B LENsSX YMNpoLweHus
JonyckaeTcs UCMONb30BaHNE HECENEKTUBHBIX CTyNeHYaTbiX 3allWUT TOKa U HaMpPsXeHUs B COMETaHUU C
ycTporcTBamu noovepenHoro AllB.

3.2.102. Ha 0OVHOYHBIX NMHUAX, MMEKLUMX NMUTaHue ¢ ABYyX unu Gonee CTOpoH (nocnegHee - Ha
JNIMHMAX C OTBETBIEHUSMMU), KaK NPWU HanMu4umun, Tak U Npu OTCYTCTBUM OOXOAOHBbIX CBA3EN, a TaKKe Ha
TNINHKAX, BXOOALMX B KONbLIEBYIO CETb C OAHOW TOYKOW MUTaHUSA, PEKOMEHAYETCS NMPUMEHSATb Te Xe
3aLLUMTbl, YTO U HA OAMHOYHBIX NIUHUSAX C OJHOCTOPOHHUM MuTaHuem (cM. 3.2.101), BbINONHSA UX Npu
HeobX0AMMOCTW HanpaBMeHHbIMU, @ AUCTAHLIMOHHBIE - C MYCKOM OT perie conpoTuBneHus. Mpu atom
JonyckaeTcs HeCeneKTUBHOE OTKIOYEHNE CMeXHbIX 3anemeHToB npu K3 B "mepTBoi" 30He no
HanpspKEHWIO perne HanpaBneHWs MOLLHOCTWU, Korga TOKoBasi OTceudka, WUCMoNb3yemast B KayecTBe
pononHuTensHon 3awmtbl (cm. 3.2.101), He ycTaHaBnuBaeTCs, HanpvMep u3-3a HegoCTaTOuHOW ee
YYBCTBMTENBHOCTU. 3allinTa yCTaHaBNMBAETCS, Kak NPaBMIIo, TOMbKO C TEX CTOPOH, OTKYAa MOXET ObiTb
noaaHo nuTaHue.

3.2.103. Ha KOpOTKMX OAMHOYHBLIX NMHUSIX C ABYXCTOPOHHMM MNWTaHWeM, korga 3to TpebyeTtca no
YCNOBWIO ObICTPOTHLI AENCTBUSA, [OMYCKAaeTCs NPUMEHEHWE NPoaoNbHON AnddepeHLmansHON 3aWwnTbl B
KadyecTBe OCHOBHOW. lNpu aToM AnuHa kabens, NpoknaabIBAaeMOro crneuuanbHo AN 3TON 3alluThbl, He
JOMmKHa npesbiwatb 4 kM. NS KOHTPONS UCMPaABHOCTM BCMOMOraTesibHbIX MPOBOAOB 3alUMThl crieayeT
npegycmaTpvBaTth crneuuanbHble ycTpoucTBa. B pononHeHnve k npogonbHon AnddepeHumnansHom
3almTe B KA4eCTBE Pe3epBHOM AO0MMKHA ObITb MpMMEHeHa ogHa 13 3awmT no 3.2.102.



3.2.104. Ha napannenbHbIX NUHUSX, UMEKLUX NUTaHue Cc OBYX uMnu Gornee CTOpPOH, a Takke Ha
nuTaloLWweM KoHLe napanmnefbHbIX fMHWA C OQHOCTOPOHHUM MUTaHWEM MOryT ObiTb MCMONb30BaHbl Te
Xe 3aLuThl, YTO N HA COOTBETCTBYIOLUMX OANHOYHLIX NUHMAX (cM. 3.2.101 1 3.2.102).

[ns ycKOpeHUs OTKIMIOYEHMS MOBPEXAEHUS, OCOOEHHO MPWU UCMOMb30BaHWM TOKOBbLIX CTYMEHYaTbIX
3alMT UNKU CTyNeHYaTbiX 3aLUT TOKa U HaNpsHKEHWUsl, Ha NMHUSIX C ABYCTOPOHHWMM MUTaHUEM MOXET
ObITb NPUMEHeHa AOMOSNTHUTENbHO 3almuTa C KOHTPOMEM HarnpaeBfieHMsi MOLLHOCTM B MapaniesibHon
NUHMK. OTa 3almTa MOXeT ObITb BbIMNOMHEHA B BUAE OTAEMNbHOM NONepeyHon TOKOBOW HanpasreHHOW
3alWnTbl MMM TOMbKO B BUAE LUENW YCKOPEHUS YCTAHOBMEHHbIX 3aluT (MakCMMarnbHOW TOKOBOW,
OUCTaHLUMOHHOW) C KOHTPOMEM HanpasreHsi MOLLHOCTM B napannensHOn fNnHUK.

Ha npvemHOM KoHUe AByX napanfenbHbiX fAWHUA C OOHOCTOPOHHUM MUTAHWEM, Kak npaBwuno,
OOJKHA ObITb UCNONb30BaHa nonepeyHasa andgepeHumansHaa HanpasneHHas 3awmTa.

3.2.105. Ecnu 3awmTa no 3.2.104 He yaosneTBopsieT TpeboBaHusim GeicTpogencTaust (cM. 3.2.108),
a 3aWmTa C KOHTPOMEeM HarnpaBneHUs MOLLHOCTU B MapannenbHon IUHUA HenpuMeHuMa wnu
HexxenartenbHa, B KayecTBe OCHOBHOW 3awuTbl (Npu paboTe ABYyX napannenbHblX AVHWA) Ha ABYX
napannernbHbIX MMHUAX C ABYCTOPOHHUM NMUTAHUEM U HA NUTAIOLLEM KOHLE ABYX napanfenbHbIX TMHWUIA
C OQHOCTOPOHHUM MUTaAHWEM creayeT NPUMEHATb NonepeyHyo AvddepeHunansHyo HanpaBneHHy
3aWmTy.

Mpn aTom B pexume paboTbl OAHON NHWUKM, a TaKke B KaYecTBe pe3epBHON Npu paboTe ABYX MMHWIA
cnegyeTt ucnonb3oBaTb cTyneHvatyo 3awuty no 3.2.101 n 3.2.102. JonyckaeTcs BKMOYEHWe 3Town
3aLMTbl NN OTAENbHBIX €€ CTyNeHel Ha CyMMy TOKOB 06enx NMHWUIA (Hanpyumep, pe3epBHOWN CTyMNeHu B
Luensx yBerm4yeHus ee YyBCTBUTENbHOCTU K MOBPEXOAEHWAM Ha CMeXHbIX anemeHTax). [onyckaetcs
TaKke WCMnonb3oBaHve nonepeyHon AndddpepeHumnansHON HanpaBrieHHOW 3almTbl B AOMOMHEHWE K
CTyneHyaTbiM TOKOBbIM 3awutam ANS  YMEHbLUEHWS BPEMEHW OTKIHOYEHWUS MNOBPEeXAeHUs Ha
3alMLLIaeMbIX NMHUSX, €CriM MNo ycroBuio ObicTpoTbl AenctBusa (cMm. 3.2.108) ee ycTaHoBka He
obs3aTenbHa.

B oTAenbHbIX cnyyasx Ha KOPOTKMX NapannenbHbIX NIMHUAX J0MNyckaeTcs NPUMEeHeHne NpoAoSibHON
anddepeHumnansHon 3awmnTel (cM. 3.2.103).

3ALLUTA BO3QYLUHbIX IMHUA B CETAX HANPSXXEHUEM 110-500 kB C
3PPEKTUBHO 3A3EMIIEHHOW HEATPAIbIO

3.2.106. Onsa nuHun B cetsax 110-500 kB ¢ achdekTMBHO 3a3eMneHHOM HelTpanblo OOMKHbI OblTb
NpeayCcMOTPEHbl YCTPONCTBA PENerHON 3alnTbl OT MHOroasHbIX 3aMbIKaHUA M OT 3aMblKaHWUMA Ha
3eMI0.

3.2.107. 3awuTbl AOMKHbI ObITb 06OPYAOBaHbI YCTPOWCTBaMM, GIOKMPYOLMMU MX AENCTBUE Npu
KayaHusIX, ecnv B CeTW BO3MOXHbI Ka4aHNS UM aCUHXPOHHBIN X0, NPU KOTOPbIX BEPOSITHbI U3NULLHKE
cpabaTtbiBaHMsA 3awwmTbl. [lonyckaeTcs BbINOMHEHWe 3awwnTbl 6e3 GnokupyloLwmMx YCTPONCTB, €Crn oOHa
OTCTpOEHa OT KayaHui no BpemeHu (okoro 1,5-2 c).

3.2.108. Onsa nuHuin 330 kB v Bbilwe B ka4yecTBe OCHOBHOWM [OIMKHA ObiTb NpefycMOTpeHa 3aluuTa,
pewncteyowas 6e3 sameaneHus npu K3 B ntobor Touke 3ayuiaemMoro yyacTka.

Ona nuHui HanpsbkeHnem 110-220 kB Bonpoc o Tvne OCHOBHOWM 3awuTbl, B TOM 4ucrie O
HeOOXOAMMOCTM MpPUMEHEHMS 3aluTbl, AencTBylowen 06e3 3ameanenunss npu K3 B nobon Touke
3alLUMLLIEEeMOro yyacTka, [OMKEeH pellaTbCsl B NEpBYD oyepedb C y4eToM TpeboBaHWs COXpaHeHWs
ycTonumBocT! paboTbl aHeprocucTembl. [Mpu 3Tom, ecnu nNo pacdeTam YycTonWdMBOoCTU paboTbl
3HEepProcucTeMbl He MpeabsiBNAlTCA apyrve, 6onee xectkne TpeboBaHWsi, MOXET ObITb MPUHATO, YTO
ykaszaHHoe TpeboBaHMe, kak npaBwuMo, yaoBneTBopsieTcsl, korga TpexdasHole K3, npu KoTopbix

OCTaTOYHOE HamnpsXKeHWe Ha LIMHaxX 3NeKTPOCTaHUMi U noacTaHumin Hmke 0,6-0,7 U o » OTKITHOHAIOTCS

6e3 BblOepXkn BpemeHu. MeHbluee 3HayeHue ocTaToyHOoro Harnpsxenus (0,6 UH"M) MOXeT ObITb
ponyuweHo anst nuHun 110 kB, MeHee O0TBETCTBEHHbIX NMUHUIA 220 kB (B CMNbHO pa3BeTBMEHHbLIX CETSX,
roe nutaHne notpebuTtenen HagexHo obecrnevmBaeTCs C HECKONbKUX CTOPOH), a Takke ana Gonee
OTBETCTBEHHbIX NuHUN 220 kB B cnyyasx, koraa paccmaTtpraemoe K3 He npvBoauUT K 3HAYUTENbHOMY
cBpocy Harpysku.



Mpn BbIOOpe TuNa 3awuT, ycTaHaBnuBaemblix Ha nuHuAX 110-220 kB, kpome TpeboBaHus
COXpaHeHMs YCTONYMBOCTU paboTbl 3HEProcMCTEMbI JOMKHO ObITb YUTEHO creaytoLee:

1. Ha nunmsax 110 kB u Bbiwe, otxogsawmx ot ASC, a Takke Ha BCEX aNieMeHTax NpunerarLlen ceTu,
Ha KOTOpbIX Npu MHorogasHbix K3 octaTtouyHoe HanpsikeHue NpsiMo MOCreAoBaTeNbHOCTM Ha CTOPOHE
BbiCLLEro HanpsbkeHnsa 6nokoB ASC MoxeT cHuxkaTbca 6onee yem po 0,45 HomuHanbHoro, cnegyet
obecneumBaTtb pe3epBMpoOBaHME ObICTPOAEWCTBYHOLLMX 3alUMT C  BbIAEPXKKOW BpPEMEHU, He
npesbiwatowen 1,5 ¢ ¢ ysetom gencrens YPOB.

2. TMoBpexaeHns, OTKIIOYEHME KOTOPbIX C BbIAEPXKKON BPEMEHW MOXET NPMBECTU K HapyLUEHWto
paboTbl OTBETCTBEHHBLIX NOTpebuTenen, AOMKHbI OTKMOYaTbcA 6e3 BblAepXKN BpeMeHu (Hanpumep,
NOBPEXAEHNS, MPWN KOTOPbIX OCTAaTOYHOE HANPsXKEHVEe Ha LUMHAaX 3NEeKTPOCTaHUM 1 nogctaHumi byaet

u _
Hwke 0,6 HOM' " eCnu OTKMOYEHWE UX C BbIAEPXKKOW BpPEMEHU MOXET MNPUBECTU K camopasrpyske

U
BCMNEeACTBME NaBWHbl HAMPSPKEHUS, MU NOBPEXOEHNS C OCTAaTOMHbIM HanpsikeHuem 0,6 w11 Bonee,
€CIN OTKINIOYEHME UX C BblAEPXKKON BPEMEHN MOXET NPUBECTU K HapyLlleHuo TeXHOJ'IOFVIVI).

3. MNpu HeobxoammocTn ocyulecteneHus 6GbicTpogenctaytowero AlMB Ha nuHuM pomxHa 6GbiTb
ycTaHoBneHa ObiCTpoaencTByoLLas 3awmTa, obecnevmsaroLlas OTKNOYEHE NOBPEXAEHHOM NHUKN 6e3
BbIAEPXKM BPEMEHU C 06ENX CTOPOH.

4. Tlpn OTKMAYEHUN C BbLIOEPXKKON BPEMEHM MNOBPEXOEHUA C TOKaMW, B HECKOMbKO pas
NPeBOCXOOALNMM HOMUHAMbBHbLIN, BO3MOXEH He,D,OI'IyCTVIMbIVI neperpes NnpoBOAHUNKOB.

,D,OI'IyCKaETCH npuMeHeHune 6bICTp0,D,6I7ICTByIOLL|,VIX 3alUNT B CJIOXKHbIX CeTAX U Nnpu OTCYyTCTBUU
M3N0XEHHbIX Bbllle yCJ'IOBVIVI, ecnu aTo Heobxoammo Anst obecneyeHns CenekTMBHOCTU.

3.2.109. MNpwn oueHke obecneveHns TpeboBaHWA YCTOMYMBOCTU, UCXOAS M3 3HAYEHMI OCTaTOYHOro
HanpsbkeHns no 3.2.108, Heo6xoaAMMO PyKOBOACTBOBATLCS CEAYHOLLMM:

1. NS OOMHOYHOM CBSI3U MeXAy 3NeKTPOCTaHUMSMU UNKU 3Heprocuctemamu ykasaHHoe B 3.2.108
OCTaTOYHOE HanpsikeHne AOMKHO OblTb NPOBEPEHO Ha LWWHaxX MNOACTaHUMIA W 3NEeKTPOCTaHUUNA,
BXOOSALLMX B AaHHY CBA3b, Npu K3 Ha nuHUsIX, 0TX0OAWMX OT 3TUX LUWH, KpOME NHWUIA, obpasyomx
CBA3b; ANA OOUHOYHOW CBSI3W, CoAepKallen YacTb Y4acTKOB C napannenbHbIMU JIMHUSIMU, - Takke npu
K3 Ha kaxxgon u3 aTux napannenbHbIX NYHUN.

2. MpKn HaNM4YnM HECKONBKMX CBA3EN MEXOY 3MEKTPOCTaHLUMAMM UM SHEProcMcTEMAaMM yKkasaHHoe B
3.2.108 3HauyeHMe OCTaTOYHOIrO HanpPsKeHWs [AOMKHO ObiTb MPOBEPEHO Ha LUMHAX TOMbKo Tex
NoACTaHUMIA UMW 3NEKTPOCTaHLMIA, TAe COeaMHSTCA 3Tu CBA3W, Npy K3 Ha CBS3AX M Ha APYrUX NIUHUSIX,
MUTAIOLLMXCA OT 3TUX LLUMH, @ TakKe Ha NNHUSAX, NMUTAIOLWMUXCA OT LUMH NOACTAHLMUA CBA3EN.

3. OcTaToyHOe HanpsikeHue A0IMKHO ObiTb NpoBepeHo npu K3 B KOHLE 30HbI, OXBaTbiBAEMOW NEPBOM
CTYMEHbIO 3aWmTbl B PEXMME KacKafHOro OTKITHOYEHMS MOBPEXOEHUHA, T. €. MOCMe OTKMYeHns
BbIKITIOYATENs C MPOTUBOMONOXHOMO KOHLA NMHWM 3awmnTon 6€3 BblAEPXKKN BPEMEHMW.

3.2.110. Ha 0gMHOYHBIX NIMHUSIX C OAHOCTOPOHHUM MUTAHMEM OT MHOroasHbIX 3aMblkaHWU crieqyeT
yCTaHaBNMBaTb CTyMeH4YaTble TOKOBbIE 3aLLMTbl UMM CTYNeHYaTble 3aluTbl TOKa U HanpsbkeHus. Ecnu
Takve 3allWTbl He YOOBNETBOPST TpeboBaHMSAM YyBCTBUTENBHOCTM UMW ObICTPOTHI OTKIOYEHUSI
nospexaeHus (cm. 3.2.108), Hanpumep Ha TFOMOBHbLIX y4yacTkax, WUnM ecnu 3To LenecoobpasHo Mo
YCINOBMIO COTMacoBaHNs 3alUMT CMEXHbIX Y4acTKOB C 3aliMTON paccMaTpyMBaeMoro y4vacTka, AOIKHa
ObITb MpegycMoTpeHa CTyneHyaTtas AUCTaHUMOHHas 3awmta. B nocnegHem cnyvae B kadvecTBe
OOMOMHUTENBHOW 3aLLNTLI PEKOMEHAYETCH MCMONb30BaTh TOKOBYH OTCEUKY 6€e3 BblAEPXKKN BPEMEHN.

OT 3amblkaHWin Ha 3eMmni0 JormkHa OblTb NMpedycMOTpeHa, Kak MnpaBwuio, CTyneHyaTasi ToKoBas
HanpaBneHHasi UMM HeHanpaBreHHas 3aluTa HyrneBoW nocrnegoBaTeribHOCTY. 3awuTa AomkHa BbiTh
YCTaHOBINEHA, KaK NPaBuIo, TOMbKO C TEX CTOPOH, OTKyAa MOXET ObITb NOAAHO NUTaHME.

Ons nuHWRA, CcOCTOAWMX M3 HECKOMbKUX MocrnefoBaTteflbHblX Y4acTKoOB, C LEeNblo  yrnpoweHus
OOMycKaeTCa WCMOoNb30BaHWE HECENEeKTMBHbIX CTyneH4YyaTblX 3awuT Toka W HanpskeHus (ot
MHOroasHbIX 3aMblKaHWI) M CTyNeHYaTbiX TOKOBbIX 3allMT HyneBoWw nocregoBaTensHocTn (oT
3aMbIKaHUI Ha 3eMII0) B COYETaHNM C yCTponcTBammn nooyepeaHoro AllB.

3.2.111. Ha oAMHOYHBIX NMUHUSIX, UMEIOLLMX NUTaHue ¢ ABYX unu Bonee CTOpoH (nNocregHee - Ha
NVHUSIX C OTBETBMEHUAMU), KaK MPU HanMymMm, Tak U Npu OTCYTCTBUM OBXOAHbIX CBSA3EN, a Takke Ha
TNVHUSIX, BXOOSLUMX B KOMNbLIEBYK CETb C OQHOM TOYKOM NUTaHWs, OT MHOrochasHbIX 3aMblKaHWUIA J0MmKHA



ObiTb NpMMeHeHa AUCTaHUMOHHasi 3awmTta (MPeuMMyLLecTBEHHO TpexcTyrneHyaras), ucnonb3syemas B
Ka4yecTBe pe3epBHON UM OCHOBHOW (MocrnegHee - ToNbko Ha NuHusax 110-220 kB).

B kavecTBe [AOMOMHUTENbLHOW 3aLUWTbHl PEKOMEHAYEeTCA WCMoMb3oBaTb TOKOBYK OTCeuky 6e3
BbIAEPXKA BpemeHn. B oTaenbHbIX Cryyasx [onyckaeTcs WCNonb3oBaTb TOKOBYHO OTCEYKY [Af1s
AencTBnA Npu OWMBOYHOM BKITOYEHUN Ha TpexdasHylo 3aKOpOTKYy B MeCTe YCTaHOBKM 3almThl, Korga
TOKOBas OTCedka, BbINOMHEHHas ANA OeNUCTBUS B [PYIUX Pexumax, He yaoBneTsopseT TpeboBaHuio
YyBCTBUTENBHOCTU (CM. 3.2.26).

OT 3amblkaHWi Ha 3eMmnio JorkHa OblTb NMpedycMOTpeHa, kak MnpaBuno, cTyneHyatasi TOKoBas
HanpaBneHHas Uy HeHanpaereHHasi 3aLmTa HyneBow NocnegoBaTeNbHOCTY.

3.2.112. B ka4yeCcTBE OCHOBHOWM 3aLLMUTbl OT MHOrogasHbIX 3aMblKaHUN HA NPUEMHOM KOHLLE FOfIOBHbIX
Yy4acTKOB KOINbLEBOW CETUM C OOHOW TOYKOW MUTaAHWUS PEKOMEHAYETCH MPUMEHATb OOHOCTYMeH4YaTyo
TOKOBYIO HanpaBMeHHYl 3aliMTy; Ha [Apyrux OAMHOYHBbIX NUHMAX (npeumywiectBeHHo 110 kB)
JonyckaeTcs B OTAENbHbIX Cry4asxX MPUMEHATb CTyrneH4YyaTble TOKOBble 3alUWTbl UMW CTyNeH4yaTyto
3alWnUTy TOKa W HanpshkeHusl, BbIMOMHAS WMX B criydae Heob6xoAMMOCTW HamnpaBneHHbIMWU. 3awuTy
cneayeT ycTaHaBnMBaTh, Kak MpaBumo, TONbKO C TEX CTOPOH, OTKyAa MoxeT OblTb NoAaHO NUTaHMe.

3.2.113. Ha napannenbHbIX MHUSAX, UMEKLWMX NUTaHMe ¢ OBYX unn Gonee CTOPOH, a Takke Ha
nuMTaloLleM KoHLe napannesnbHbIX JIMHAN C OAHOCTOPOHHUM MUTaAHWEM MOTYT ObiTb UCMOMb30BaHbl T
e 3aLUTbl, YTO U HA COOTBETCTBYIOLUNX OANHOYHBIX NMUHMSAX (cM. 3.2.110 n 3.2.111).

[nsa yckopeHus OTKIMIOYEHUS 3aMblKaHUI Ha 3eMII0, @ B OTAEMbHbIX CNy4asX U 3aMblKaHUA Mexay
dasammn Ha NUHUSX C ABYCTOPOHHUM MUTAHWEM MOXeET ObiTb MpMMeEHeHa OOoMNoMHMTENbHAsa 3awuTa c
KOHTPOMNEM HanpaBfeHnsi MOLLHOCTM B MapaniensHon nuHun. JTa 3awuta MoXeT ObiTb BbINOMHEHA B
BMAE OTAENbHOM MOnepeyHor TOKOBOW  3awuTbl (C  BKIKOYEHMEM perne Ha TOK HyneBow
nocnegoBaTenbHOCTM UM Ha dasHble TOKWM) UMW TOMbKO B BUAE LIENW YCKOPEHMUS YCTAHOBMEHHbIX
3awWmT (TOKOBOW HYNeBOW MocrnefoBaTenbHOCTW, MakKCMMaribHOW TOKOBOW, OMCTaHLMOHHOM W T. M.) C
KOHTPOJIEM HanpaBfieHUsi MOLLHOCTY B NapasnnenbHbIX NINHUAX.

C uenblo MOBLIWEHNA YyBCTBUTEMbLHOCTWU 3almUTbl HYNEBOW NOCNefoBaTenbHOCTU [OMycKaeTcs
npegycmatpuBaTb BbiBeAeHVWe u3 paboTbl OTAENbHbIX €€ CTyNeHew Mpu OTKIMOYEHUW BbiKnoyaTens
napannensbHON MUHNK.

Ha npMeMHOM KOHLEe AOBYX napannesfbHbIX NUHWUIA C OAHOCTOPOHHUM NUTaHWEeM, KaK npaBuno,
[OJKHA ObITb npegycMmoTpeHa nonepedHas ,qmcbcbepeHumaanaﬂ HanpaBleHHada 3awuTa.

3.2.114. Ecnm 3awumTa no 3.2.113 He ygosneTBopsieT TpeboBaHusim GeicTpogencTaust (cM. 3.2.108),
B KayecTBe OCHOBHOW 3awuTbl (Mpy paboTe ABYX NapannenbHbIX JIMHWIA) Ha NUTaloLeM KOHUE ABYX
napannenbHbIX MnHun 110-220 kB ¢ 0AHOCTOPOHHMM MUTaHWEM W Ha ABYX napannenbHbiX nuHuax 110
KB C [OBYCTOPOHHMM NWUTaHMEM NPEUMYLLUECTBEHHO B pacnpefennuTeribHbiX CeTsaX MOXeT ObiTb
npvMeHeHa nonepeyHas anddepeHumanbHasa HanpaeneHHas 3awmTa.

Mpu aToM B pexume paboTbl OAHOW NMHUK, @ TaKKe B Ka4ecTBe pe3epBHON Npu paboTe ABYX NNHUIA
ucnonbe3yeTtca 3awumta no 3.2.110 n 3.2.111. [JonyckaeTcs BKIOYEHWUE 3TON 3aLlMTbl UMW OTAENbHbIX ee
CTyMNeHew Ha CyMMy TOKOB OGEeux NUHWIA (Hanpumep, nocrnegHern CTyrneHW TOKOBOW 3allMTbl HYNeBOK
nocnegoBaTenbHOCTM) C LIENblo MOBLIWEHUS €€ YyBCTBUTENBbHOCTM K MOBPEXAEHUSM Ha CMEXHbIX
anemMeHTax.

JdonyckaeTca ucnonb3oBaHWe MonepeyHon anddepeHunanbHOW  HanpaBneHHOW  3aluuTbl B
OOMOMHEHNe K CTyrneH4YaTbiM TOKOBbIM 3aliuMTam napannenbHbix nuHuin 110 kB ang ymeHblueHus
BPEMEHM OTKIIOYEHUSA MNOBPEeXAEeHVUS Ha 3aliMLiaeMblX JfMHUSAX B Criyvasix, Korga Mo ycrioBusIM
6bicTpogericTeus (cM. 3.2.108) ee ucnonb3oBaHKe He ABNSETCA 0683aTENbHbIM.

3.2.115. Ecnu 3awmTa no 3.2.111-3.2.113 He ygmoBneTBopsieT TpeboBaHui0 ObiCTpoaecTBMSA (CM.
3.2.108), B ka4eCTBE OCHOBHbIX 3aLLUT OAMHOYHBIX Y MapanmnenbHbIX NMHUA C ABYCTOPOHHUM NUTaHWEM
cneayeT npegycMaTpmBaTh BbICOKOYACTOTHbLIE M NPOAOSbHbIE AndddepeHUmanbHble 3awuThbl.

Ona nmamn 110-220 kB pekomeHAyeTcsi OCYLLECTBMATb OCHOBHYHO 3alUTYy C WCMOMb30BaHWEM
BbICOKOYACTOTHOWN ONOKUPOBKM ONCTaHLMOHHOWN " TOKOBOW HanpaBreHHON Hyrnesoun
nocnegoBaTenbHOCTM 3aLluUT, Korga 3To uernecoobpasHo no yCroBusIM YyBCTBUTENBHOCTU (Hanpumep,
Ha NUHKAX C OTBETBMEHUAMN) UMK YNPOLLEHNS 3aLLUUTbI.

Mpu HeoOXxoguMOCTM  MpOKNagKM  cneuuanbHoro  kabenss  MCMOMb30OBaHWE  MPOAOJSIBHOWN
anddepeHLmansHON 3awmnThl 4OMMKHO O6biTb 060CHOBAHO TEXHMKO-3KOHOMUYECKNM PacyeToM.



Ons KOHTPOIA MUCNPaBHOCTb BCNOMOraTeslibHblIX NPOBOAOB 3aLUUTbl OOJTKHbI ObITb npeaycMoTpeHbl
cneuunanbHble yCTpOIZCTBa.

Ha nuHuax 330-350 kB B gononHeHME K BbICOKOYACTOTHOW 3alimte criegyeT npegycMmatpuBaThb
UCMONb30BaHWe YCTPOWCTBA Mepedayn OTKIYaloWero WM paspeluarollero  BbICOKOYaCTOTHOMO
curHana (Oons YCKOpeHus [eNCTBUS CTyrneH4YyaTOn pe3epBHOW 3aliuTbl), €crnvM 3TO YCTPOWCTBO
npegycMoTpeHo ansa apyrux uenen. Ha nuHuax 500 kB ponyckaeTcs ycTaHaBnuBaTb yKaszaHHOe
YCTPOWCTBO crneumanbHO A4S peneriHon 3alnThbI.

HonyckaeTcsa B cnydasx, korga ato tpebyetca no ycnosuam 6eictpopenctens (cm. 3.2.108) unu
YYBCTBMTENBHOCTU  (HampuMep, Ha NUHUAX C OTBETBMEHUSMU), WUCMOMb3OBaHWE nepeaayn
OTKIIOYaIoLLIEro curHana Ans yCKopeHus AencTBus ctyneHyvaTblx 3awmTt nuHun 110-220 kB.

3.2.116. lpwn BbINOMHEHUN OCHOBHOW 3awmTbl no 3.2.115 B KayecTBe pe3epBHbIX cnegyet
NPUMEHATH:

OT MHorodasHbIx K3, kak npaBuno, AUCTaHUMOHHbIE 3aLUMTbl, MPEUMYLLECTBEHHO TPEXCTYMNEHYaTbIE;

OT 3aMblkaHuU Ha 3emIio CTyneH4yaTble TOKOBble HanpaBJieHHble WKW HeHanpaslieHHble 3allUTbl
HyﬂeBOVI nocnenoBaTesibHOCTU.

Ha cnyyai anutenbHOro BbiBEEHWUS U3 AENCTBUS OCHOBHOW 3alUuThl, ykasaHHou B 3.2.115, korga
3Ta 3alMTa ycTaHoBreHa Mo TpeboBaHWMIO ObICTPOTbI OTKMHOYEHUS noBpexaeHus (cm. 3.2.108),
JonyckaeTcsa npegycmMaTpuBaTb HECENEKTMBHOE YCKOPEHME pPe3epBHOM 3allMTbl OT 3aMblKaHUN Mexay
dasamu (Hanpumep, C KOHTPONEM 3HAYEHUST HANPSKEHWS NPSIMON NOCNeA0BaTENbHOCTY).

3.2.117. OcHoOBHble 3awuTbl, OGbICTPOAENCTBYIOWNE CTYMNEHN PE3epPBHbIX 3alMT OT MHOrodasHbIX
3amMblkaHUA U M3mepuTenbHble opraHbl yctporictea OAMNB ana nuuun 330-350 kB pomkHbl ObITh
cneumanbHOro UCMornHeHus, obecneyrBaloLLEro Ux HopmarnbHoe (YHKUMOHUPOBaHWE (C 3aAaHHbIMU
napameTpamMu) B YCIOBUAX MHTEHCUBHBIX NEPEXOAHbIX 3NIEKTPOMAarHUTHbLIX MPOLECCOB U 3HAYUTENbHbIX
€MKOCTHbIX MPOBOAMMOCTEN NUHWIA. [N 3TOro AomkHbI ObITb NPEAYCMOTPEHSI:

B KOMMNNEKTax 3awmT 1 nameputensHoix opraHax OAlB - meponpuatus orpaHvymBatoLime BNnsHue
NnepexoAHbIX 3MEeKTPOMarHUTHbIX NMPOLECCOB (HanpuMmep, HU3KOYacTOTHbIE UNBTPbI);

B AnddepeHumanbHO-(pa3HON BbICOKOYACTOTHOW 3aluuTe, yCTAHOBEHHOW Ha NUHWUSX AnuHon 6onee
150 KM, - yCcTpoWcTBa KOMNEHcaLuy TOKOB, 0OYCMOBNEHHbLIX EMKOCTHON MPOBOANUMOCTBLIO NINHWK.

Mpu BKNOYEHUN BbLICTPOAENCTBYIOLLMX 3aLLUT HA CYMMY TOKOB ABYX unu 6onee TpaHcdopMaTopoB
TOKa B Criydae HEeBO3MOXHOCTW BbIMONHEHUsi TpeboBaHui 3.2.29 pekoMeHOyeTcs npegycMaTpuBaTb
crneuuvanbHble MeponpusiTUA AN UCKIMIOYEHUs] M3MULLIHEro cpabaTtbiBaHUS 3awuT MNpyv  BHELLHWUX
noBpexaeHuax (Hanpumep, 3arpybneHve 3awuT) uMnvM ycTaHaBnuBaTb B LENUW NMHUM OTAENbHbIN
KOMMMEKT TPaHCOPMaTOPOB TOKa AN MUTAHMS 3aLUThI.

B sawmTax, yctaHoBneHHbIx Ha nuHusix 330-500 kB, ob6opynoBaHHbLIX YCTPOWCTBAMU NPOOOSbHON
€MKOCTHOM KOMMEHcauUuK, [OIKHbl ObiTb NPefyCMOTPEHbl MEpOoNnpuUATUS ANsA  NpeaoTBpalleHus
n3nuwHero cpabaTbiBaHUst 3aliWUTbl NPU  BHELUHUX MOBPEXAEHUsIX, OOYCNOBNEHHOrO BMMSIHUEM
yKa3aHHbIX YyCTPONCTB. Hanpumep, MoryT 6biTe MCMONb30BaHbI pene HanpasneHus MOLHOCTU 06paTHo
nocnenoBaTenbHOCTU UK Nepefada paspeLlaroLero curHana.

3.2.118. B cnyyae npumeHeHuss OAlB ycTporicTBa penenHon 3awmTtbl JOMKHbI ObiTb BbIMONHEHbI
Tak, 4TobbI:

1) NpY 3aMblKaHUSIX Ha 3eM0 OAHOW hasbl, @ B OTAEMbHbLIX CIy4asx M NPU 3amblKaHUAX MeXay
ABYMs pasamu Oblfio  oGecrnieyeHo OTKMHYeHWEe TOMbKO OAHOW dpasbl (C  nocrnegylowym ee
aBTOMaTUYECKUM MOBTOPHbLIM BKITHOYEHNEM);

2) Npv HeycnewHOM NMOBTOPHOM BKMOYEHWM Ha MOBPEXAEHMWS, yKasaHHble B N. 1, Npou3BoAMIIoCh
OTKINIOYEeHNe OfHOM wnu Tpex a3 B 3aBMCUMOCTM OT TOro, npegycMaTtpuBaeTcs ANUTEnbHbIN
HenonHoasHbI peXxMm paboTbl MMHUM UNKU HE NpedycMaTpUBaeTCs;

3) npu apyrnx Bugax noeBpexaeHns 3allmTa AericTBoBarna Ha OTKNouYeHne Tpex as.



3ALLUTA WNH, SALLUIUTA HA OBXOAQHOM, LULWHOCOEANHUTEJIbHOM U
CEKUMOHHOM BbIKITIOYATENAX

3.2.119. Onsa c6opHbIx WuH 110 KB 1 Bbile 3NeKTpoCTaHUMiA U NOACTaHUMIA OTAENbHbIE YCTPOMCTBA
penenHon 3almTbl JOMKHbI BbITb NPeAYyCMOTPEHSI:

1) Ans OByX CUCTEM LWWWH (OBOMHAs cUCTEMa LUWH, MOMyTOpHas cxema W Ap.) U OAUHOYHOW
CEKLMOHMPOBAHHOW CUCTEMBI LUWH;

2) Ons OOWMHOYHOW HECEKLMOHUPOBAHHOW CUCTEMbI LLIWH, €CNN OTKITIOYEHNE NOBPEXOEHNA HA LUMHAX
OencTemeM 3alnT NPUCOEUHEHHbIX 3NIEMEHTOB HegonyctmuMo no yCroBUAM, KOTOPble aHarornyHbl
npueedeHHslM B 3.2.108, mnu ecnn Ha nUHUAX, NUTaKOWMWX paccMaTpuBaeMble LUWHbI, UMETCS
OTBETBJ1IEHUA.

3.2.120. Onsa cbopHbix WwnH 35 kKB anekTpocTaHuuin n noacTaHUMi OTAeNbHbIE YCTPOWCTBA penenHon
3aLUNTbl JOIMKHbI ObITb NPegyCMOTPEHbI:

no ycnosusm, npmeedeHHbIM B 3.2.108;

Ana ABYX CUCTEM WM CeKUMW LUMH, eCrM NpW MCMONb30BaHWM ONS MX pasgeneHvs 3aluThbl,
YCTaAHOBMNEHHOW Ha LUMHOCOEAUHUTENbHOM (CEKLUMOHHOM) BbiKMovaTene, Unu 3almT, YyCTaHOBMEHHbIX
Ha anemeHTax, KOTopble NWUTAKT AaHHble LMHbI, HEe YOOBNEeTBOPSITCS TpeboBaHUs HafeXHOCTU
nuTaHua notpebuTtenen (C y4eToMm BO3MOXHOCTEN, obecneunBaemMbix yctpoictesamu AlNB n ABP).

3.2.121. B kavecTtBe 3awmTbl COOPHbIX LUMH 3NEKTPOCTaHUMI 1 nogctaHumi 35 kB 1 Bbiwe cnegyet
npegycmatpuBaTb, Kak npasuno, AnddepeHumnanbHylo TOKOBYKO 3alimTy 6e3 BbIAEepXXKU BpEMEHM,
OXBaTbIBaLLYO BCE 3MIEMEHTbI, KOTOPbIE MPUCOEANHEHBI K CUCTEME UMW CEKUMM LIMH. 3alumTa A0ImKHa
OCYLLUECTBNATLCA C MNPUMEHEHMEM CMeLManbHbIX pene ToKa, OTCTPOEHHbIX OT MepPexofHbiX U
YCTaHOBMBLUMXCA TOKOB HebanaHca (Hanpumep, pene, BKIOYEHHbIX 4Yepe3 Hacbillaolmecs
TpaHcopMaTopbl TOKA, pene ¢ TOPMOXEHNEM).

Mpu npucoegmHeHnn TpaHcchopmaTtopa (aBToTpaHchopmartopa) 330 kB v Beiwe 6onee yem yepes
OAWH BbIKMOYaTenb pekoMeHayeTcs npegycmatpmeath AnddepeHumanbHylo TOKOBYH  3aluuTy
OLLVHOBKM.

3.2.122. Ins OBOWHOW CUCTEMbI LUMH 3MEKTPOCTaHUMA M noacTaHuun 35 kB u Bbilwe ¢ ogHuM
BblK/NtoYaTeNeM Ha NPUCOEAMHEHHbLI 3MeMeHT AuddepeHumnanbHas 3awuTta  [ofbkHa OblTb
npeaycMoTpeHa B UCMOSTHEHMM AN (OUKCUPOBAHHOMO pacnpeneneHms arieMeHTOB.

B 3awwte wuH 110 kB n Bbiwe cnegyeT npegycmaTprBaTh BO3MOXHOCTb M3MEHEHMS dumKcaummn npu
nepesoje NpMCoeaVMHEHNS C OOHON CUCTEMbI LUMH Ha OPYry0 Ha pSAax 3aXUMOoB.

3.2.123. OndpepeHumansbHas 3awwmTa, ykasaHHasi B 3.2.121 n 3.2.122, nomkHa 6biTb BbINOMHEHA C
YCTPOWCTBOM, KOHTPONS MCMPaBHOCTM BTOPUYHbIX Lienei 3aeiCTBOBaHHbIX TpaHCOpMaTopoB TOKa,
OENCTBYIOLLMM C BbIOEPXKKOM BPEMEHWN HA BbIBOZ 3aLLUUTLl U3 paboThl 1 Ha CUrHan.

3.2.124. Ina ceKkumoHMpoBaHHbIX WKH 6-10 KB anekTpocTaHuui AomkHa ObiTb NpedycMOTpeHa
OBYXCTyneHyaTas HenonHas gudpdepeHumansHas 3almta, nepsasi CTyneHb KOTOPOW BbIMOJSIHEHA B
BMAE TOKOBOW OTCEYKM MO TOKY WM HAMPSPKEHWO UMW OUCTAHLMOHHOM 3awuThl, a BTOpas - B BuAE
MaKcMMarnbHOM TOKOBOW 3aLUMThl. 3almTa A0/MKHA OeNCTBOBAThL HA OTKIMIOYEHME MUTAKLWMNX 3NTIEMEHTOB
1 TpaHcdopMaTopa COBCTBEHHbIX HYX,.

Ecnn npn yKasdaHHOM BbINOJIHEHUN BTOpOI;I CTyneHn 3awuTbl He obecneuynBaeTcs Tpe6yemaﬂ
YyBCTBUTENbHOCTb NpU K3 B KOHUEe nuTaeMbix peakTnpoBaHHbIX NNHUA (Harpy3|<a Ha LWKnHax
reHepaTopHOro HanpsaxeHua OonbLuagd, BbIKMYaTENM NMTAEMbIX NMHUNA YCTaHOBJIIEHbI 3a peaKTopaMM),
cnepyeTt BbINONMHATL €e B BUAEe OTAEJIbHbIX KOMMNEKTOB MaKCMMallbHbIX TOKOBbLIX 3aLLUMUT C MyCKOM uUnmn
be3 nyCcka HanpsaxeHud, yCTaHaBnMBaeMbliX B LENAX pPeakTopoB,; OencTBne aTUX KOMMMEKTOB Ha
OTKIOYEeHNE MNUTaWnX 3SrNeMeHTOB [OOJMDKHO KOHTpOJIMpoBaTbCA AOOMOJNTHUTENbHbIM yCTpOI7ICTBOM,
Cpa6aTbIBaIOLLI,VIM npu BO3HWKHOBEHWUU K3. I'Ip|/| 3TOM Ha CEeKUMOHHOM BblkNoYaTene AomkHa OblTb
npegycMmoTpeHa 3auuta (npe,u,Ha3Ha\4eHHaﬂ ana nukengaunmn noape>|<,qum7| Mexagy peakTtopomMm U
BbIKﬂ}O‘-IaTeJ'IeM), BBOAMMAs B OEeNCTBUE NpU OTKITKOYEHUN 3TOro BbIKIKO4YaTens. an BblaeneHnn 4acTtu
nUTavLWMxX J3N1eMEeHTOB Ha pe3epBHYK CUCTeMy LWWH [OOJKHA ObITb npegycMoTpeHa HenosnHaa
,qmq)q)epeHumaanaﬂ 3awuTa WnH B UCNOJTHEHNN Ond (*)I/IKCI/IpOBaHHOFO pacnpegeneHna aneMeHTOoB.



Ecnn BO3MOXHbI 4YacTble pPeXnMblI pa6OTbI C pasgeneHmeMm nmTawwmx 3N1eMeHTOB Ha pasHble
CUCTeMbl LLINH, aonyckaeTca npeaycmMmatpuBatb oTaeribHble ONCTaHLUUNOHHbIE 3aluThbl,
yCTaHaBnMBaeMble Ha BCeX NUTAKLWLMX anemMeHTax, Kpome reHepaTtopos.

3.2.125. 1N CeKUMOHMPOBaHHbIX LWKH 6-10 KB anekTpocTaHuMi C reHepaTtopaMyM MOLLHOCTbIO 12
MBT 1 MeHee JonyckaeTcs He NpedycMaTtpuBaTth creumanbHyo 3awWwuTy; npu atom nuksmaauunsa K3 Ha
LUMHaX JOIMKHA OCYLLECTBNATLCS AEVCTBMEM MaKCMMarbHbIX TOKOBbIX 3aLUUT reHepaTopoB.

3.2.126. CneumnanbHble YCTPONCTBA penerHoOn 3awiuTbl ANS OOUHOYHOW CEKUMOHWPOBAHHOW U
OBOWHOWN cuctem WuH 6-10 KB noHmxaloLwmx NoACTaHLUUIA, Kak NpaBumno, He cneayeT npegycMmaTtpueaThb,
a nukBmpgauusa K3 Ha LWKMHax AOMmKHa OCYLWeCTBRATbCS AEWCTBMEM 3aluT TpaHchopmaTopoB OT
BHeLWHMX K3 1 3awuT, yCTaHOBMEHHbIX Ha CEKUMOHHOM WU LUMHOCOEAMHUTENBHOM BbikNoyartene. B
Lensix MoBbllLUEHNS YyBCTBUTENBHOCTM M YCKOPEHUS OEWCTBUSA 3aliMTbl LWIMH MOLLHbIX MOACTaHLUIA
JonyckaeTca NPUMEHsITb 3aLUMTy, BKITFOYEHHYIO HA CyMMY TOKOB MUTAIOLMX aneMeHToB. Mpu Hanuyun
peakTopoB Ha NNHUAX, OTXOOAWMX OT LUMH MOACTaHLUMIA, OOMYyCKaeTCA 3aluTy LUWH BbIMOMHATL MO
aHanorny ¢ 3almMToN LWKH SMEeKTPOCTaHLNNA.

3.2.127. TMpwn Hanuuum TpaHcOpMaTopoB TOKa, BCTPOEHHbIX B  BblkMoyatenw, Ang
audbdepeHLMansHON 3alWNThl LWWH U AN 3alMT NPUCOEANHEHUA, OTXOAALMX OT 3TUX LUMH, OOIDKHbI
ObITb MCMOMb30BaHbl TPAHCOPMATOPbl TOKA, Pa3MELLEHHbIe C Pa3HbIX CTOPOH BbIKMYaTENs, YTOObI
noBpeXaeHWs B BblkNovaTene BXogunu B 30Hbl eNCTBUS 3TUX 3aLLMT.

Ecnu BbIKnoYaTenn He MMeT BCTPOEHHbIX TPaHCOPMaToOpPOB TOKa, TO B LIENsX 9KOHOMWUW criedyeT
npegycmatpuBaTb BbIHOCHbIE TpaHCOpPMaTopbl TOKA TOMbKO C OAHOW CTOPOHbI BbIKMOYaTens wu
yCTaHaBnuMBaTb MX MO BO3MOXHOCTM Tak, 4TOObl BbIKNOYATENN BXOAMNW B 30HY AENCTBUS
anddepeHumanbHOn 3awmTbl WKH. [py 3TOM B 3awiuTte OBONHON CUCTEMBI LWWH C (PMKCUPOBAHHBLIM
pacnpegeneHmem 3f1eMeHTOB [[OMMKHO ObiTb NpPeayCMOTPEHO WCMOMb3oBaHWe [AOBYX CepAeYHUKOB
TpaHcdopMaTopoB TOKa B Lieny LWMHOCOEAMHUTENBHOIO BbIKNoYaTens.

Mpu NpUMEHEHUM OTAENbHbLIX AMCTAHLMOHHBIX 3allWT B KayecTBe 3alluTbl LWIMH TpaHcgopmaTopsb
TOKa 3TVX 3alWT B LIENW CEKLMOHHOTO BbIKMOYATENS AOIKHbI ObITh YCTAaHOBIEHb! MEXAY CeKUMEN LMH
I PEaKTOPOM.

3.2.128. 3awmTy WKH criegyeT BbINOMHATL Tak, Y4To6bl Npy onpoboBaHWM NOBPEXOEHHOW CUCTEMBI
UNU cekumm WKH obecneunBanocb CEneKTUBHOE OTKIIYEHWE CUCTEMbl (Cekuun) 6e3 BblaepXKu
BPEMEHWN.

3.2.129. Ha obxogHom Bbikntoyatene 110 kB w Bbie MNpYM HanMuYUM LLUMHOCOEAWHUTENBHOMO
(CeKuMoHHOro) BbIKNOYaTENS AOMKHbI ObITb NPEAYCMOTPEHbI 3aLUMThI (MCMOMb3yeMble NMpy NPOBEPKE U
PEMOHTE 3aLUnTLI, BblkNtoYaTens 1 TpaHcopMaTopoB Toka Ntoboro 13 anemMeHToB, NPUCOeOUHEHHbIX K
LWMHaMm);

TpexcTyneH4yaTada ANCTaHUMOHHaA 3allnTa n TokoBada oTcedka oT MHOFOd)aE}HbIX K3;

YeTblpexcTyneH4yaTad TokoBaA HanpasfieHHaa 3alnTa HyJ'IeBOﬁ nocnenoBaTesibHOCTU OT 3aMblKaHUA
Ha 3eMIto.

Mpy 3TOM Ha LWMHOCOEAMHUTENBHOM (CEKLMOHHOM) BbiKMoYaTene AOSMKHbl ObiTe MPeAyCMOTPEHbI
3awWmTbl (UCNoMb3yemble ANS pasfgerneHvs CUCTEM UNM CeKuun wuH npu otcytctBun YPOB wnu
BbIBEAEHUWN ero unv 3awmTbl WWH N3 OENCTBUS, a Takke AN NoBblleHNs 3MEKTUBHOCTU AanbHEro
pe3epBUpOBaHUS):

OBYXCTyneH4YaTaa TOKoBasd 3allnuTta oT MHOrogasHbIX K3;
TpexcTyneH4aTada ToOKoBad 3alnuta HyJ'IeBOl7I nocrneaoBaTenibHOCTN OT 3aMblKaHMI Ha 3EMITIO.

HonyckaeTcs ycTaHoBka 6onee CrOXHbIX 3alMT Ha  LUMHOCOEAMHUTENBHOM  (CEKLIMOHHOM)
BbIKIOYaTene, ecnm a1o TpebyeTca AN NoBbilLeHUs 3PdEKTUBHOCTM AanbHEro pe3epBMpoBaHmS.

Ha wuHocoeamHuTensHoOM (CekuMoHHOM) BblkntovaTtene 110 kB n Bbilwe, npeaHasHa4YeHHOM U ans
BbIMNONHEHUST PYHKLIMM 0OXOQHOrO BbIKNOYATENS, A0MKHBLI ObITh MPeayCMOTPEHbI TE XKe 3aluUThl, YTO Ha
06X04HOM W LUIMHOCOEAMHUTENBHOM (CEKLMOHHOM) BbIKIOHATENSIX NPU UX pa3aenbHOM UCMOINTHEHNW.

PekomeHayeTcst npegycMaTpuBaTh NEPEBO OCHOBHbIX ObICTPOAENCTBYHOLLMX 3aLWUT NUHMIA 110 KB 1
BbllLIe HA 0OX04HOW BbIKMOYaTENb.



Ha wwnHocoeamHWTenbHOM (CekuMoHHOM) Bbikntovatene 3-35 kB pomkHa ObiTb nNpegycmoTpeHa
AByXCTyneHuyaTtasi TOKoBas 3alimTa oT MHorogasHbix K3.

3.2.130. OTpenbHyo NaHenb 3awWwuThl, NPeAHa3HaAYeHHYI0 creumnansHO ANs UCMOoNb30BaHUSA BMECTO
BbIBOOUMOW Ha MNPOBEPKY 3alUMTbl NMHWKM, criegyeT npegycmatpuBaTb MpU CXeMax 3NeKTPUYECKMX
CoeavHEeHVn, B KOTOPbIX OTCYTCTBYeT OOXOOHOM BbIKNoYaTenb (Hanpumep, YeTblPeXYrofbHuK,
nomnyTopHasi cxema W T. N.); TaKylo OTAENbHY NaHenb 3awuTbl cnegyeT npegycMaTpyBaTe ANs NVHUA
220 kB, He umetoLwmx OTAENbHOM OCHOBHOM 3awwunTbl; anga nuHui 330-500 kB.

HonyckaeTca npegycmatpvBaTth OTAENbHYH MNaHenb 3awuTbl and nudui 110 kB, He umetrowmx
OTAENbHON OCHOBHOM 3aLiuThbl, MPU CXEMax 3MEeKTPUYECKNX COeAMHEHUN "MOCTUK" C BbiKMNoYaTensMu B
uensx NMHUIA 1 "MHOTOYronbHKK", €Crv NPy NPOBEPKE 3alLnTbl IMHUW NIMKBUAMPOBATL MOBPEXAEHNS Ha
Heli B COOTBETCTBUM C NpeabsiBnsieMbiMu TpeboBaHusMM Gonee npocTbiMM CpeacTBaMM TEXHUYECKU
HEBO3MOXHO.

3AWLNTA CUHXPOHHbIX KOMIMEHCATOPOB

3.2.131. YcTpouctBa peneviHoW 3aluTbl CUMHXPOHHBLIX KOMMEHCAToOpOB criedyeT BbIMOMHATb
aHanormyHo npegycMaTpmBaemMbiM Ans  TypboreHepaTopoB COOTBETCTBYHLUMX MOLLHOCTEN CO
cnepyroLwmmMmn OTINYNSAMU:

1. 3awmta OT TOKOB, OBYCMOBMEHHbLIX CUMMMETPUYHOW Neperpy3kon, AencTBylollas Ha curHan,
AOIMKHA BbIBOAWTLCS HA Nepuoj nycka, ecnv B 3TOM pexumMe BO3MOXHO ee AeNnCTBure.

2. Cne,u,yeT npegycMatTpmBatb MUHUMAnbHYO 3allUTy HaNpAXeHUd, ,D,eVICTByIOLLI,ytO Ha OTKIo4YeHune
BbIKMOYaTeENA CUHXPOHHOrO KOMMeHcaTopa. HanpspkeHue CpaGaTblBaHMﬂ 3alWNTbl  JOIMKHO OblTb

NpuHATO paeHbiM 0,1-0,2 U BblAep>kka BpemeHu - okono 10 c.

HOM

3. JomkHa ObITb nNpegycMoTpeHa 3alimTa, AeWCTByloLwas npu KpaTkOBPEMEHHOM WCHE3HOBEHWM
nMTaHua noactaHumm (Hanpumep, B 6ectokoByl naysy AlNB nutaloowen nuvHum). 3awmta [orxkHa
BbINOMHATECHA B BUAE MUHMMAnNbHOM 3alUMTbl YacTOTbl M AEWCTBOBATb Ha OTKIOYEHME BbikMnovaTens
CMHXPOHHOTO KoMneHcatopa wunu Ha AlTI. [onyckaeTcsa ucrnonb3oBaHWe 3aliyThbl, BbIMOSIHEHHON Ha
APYrvX NpuHUMNax, Hanpumep pearnpyoLlen Ha CKOPOCTb CHIDKEHWUS 4acTOThl.

4. Ha CcMHXpOHHbIX KOMMeHcaTopax MolHocTbio 50 MBap m Gonee cregyeT npegycmaTpvBaTth
3awWmMTy OT noTepu BO30YXKAEHUS (CHWXKEHUS Toka BO3DYXXOEHUA Huke [OonycTUMOro npegena) c
OENCTBMEM Ha OTKMIOYEHNE CUHXPOHHOTO KOMMeHcatopa wnuv Ha curHan. [ns  CUHXPOHHbIX
KOMMEHCaTOpOB, Ha KOTOPbIX MNpedycMaTpuBaeTCs BO3MOXHOCTb MepeBofda Ha pexuM paboTbl ¢
oTpuuaTenbHbIM TOKOM poTopa, 3Ty 3aluTy A0MNyCcKaeTCcsl He MPUMEHSTD.

5. INs CUHXPOHHOTO KomneHcaTopa, paboTatowero B 6oke ¢ TpaHCOpPMaToOpoMm, MpU 3aMblkaHUK
Ha 3emso B 06MOTKe cTaTopa OOSKHO GbiTb MPegyCMOTPEeHO OeMCTBME 3alUMTbl, YCTaHOBIIEHHOM Ha
CTOPOHE HU3LLEro HanpskeHus TpaHcgopmaTopa.

Ecnu Tok 3aMblkaHUsi HA 3eMMI0 HA CTOPOHE HU3LLEro HanpsKeHWs TpaHcdopmaTopa npesbilaeT 5
A, ponyckaeTcsi He yCTaHaBnuBaTb Oyroracswuii peakTop W BbINOMHATb 3aLUMTY C ABYMS BblAepXKKaMu
BPEMEHW; C MEHbLUEN BbIOAEPXKKOW BpEMEHU npedycMaTpuBaeTcsl OTKMHYEeHUe BbIKMHOYaTens
CUHXPOHHOTO KOMreHcaTopa, a ¢ bonbLuelt - nogava curHana.

Mpu Toke 3amblkaHWs Ha 3emnio Ao 5 A 3awmTa gomkHa ObiTb BbIMONHEHA C OAHOWM BblAEPXKKOM
BPEMEHU N C AEWCTBUEM Ha curHan. [nsi CUHXPOHHbIX KOMMEeHcaTopoB MoLWHOCTE0 50 MBap u 6onee
OormKHa ObITb NPeaycMOTPeHa BO3MOXHOCTb AENCTBUS 3aLUMTBI HA CUrHarm UM Ha OTKYeHre.

3.2.132. Ha nopctaHumax 6e3 MOCTOSHHOrO [AeXypcTBa MnepcoHana 3awmTa OT neperpysku
CMHXPOHHOTO KOMMeHcaTopa [AOfKHA BbIMOMHATECA C HE3aBUCMMOW  BbIAEPXKKOW BPeEMEHU U
[eNCcTBOBaTb C MeHblUel BblOEPXKKOW BPEMEHW Ha CUrHam W CHWXKeHWe Toka BO3OyXAeHus, a C
bonbllen - Ha OTKMIOYEHME CUMHXPOHHOrO KOoMMeHcaTopa (ecnu npepoTBpalleHne ANUTenbHbIX
neperpy3ok He obecneymBaeTcs yCTpONCTBaMMN aBTOMaTUYECKOrO perynnpoBaHunsi BO3oyxaeHus).

3.2.133. 3awmnTty OT 3aMblkaHW/A Ha 3eMIl B Lenu BO30YXOEHUA CUMHXPOHHOIO KOMMeHcaTopa
cnepyeT BbINOMHATL TakK e, Kak Ans ruaporeHepaTtopos (cMm. 3.2.85).



Mnasa 3.3

ABTOMATUKA U TENIEMEXAHUKA

OBJIACTb NPUMEHEHUA. OBLUME TPEBOBAHUA

3.3.1. Hacrosiwas rnaea [MpaBun pacnpocTpaHsieTcs Ha aBTOMaTU4eckue U TeriemexaHuyeckue
YCTPOWCTBA 3NEKTPOCTaHUMIA, 3HEPIOCUCTEM, CETEN U 3NEKTPOCHAGKEHUS] NPOMbBILLMEHHbIX U APYrUX
3MEKTPOYCTaHOBOK, NpeaHa3HauYeHHble 4 OCYLLEeCTBIEHNS:

1) AMNB nuvHuA unn a3 NUHUA, LWKWH U NPOYUX 3MEKTPOYCTaHOBOK MOCMe WX aBTOMAaTU4eCKOro
OTKIIOYeHS;

2) ABP pe3epBHOro nutaHus unm obopyaoBaHus;

3) BKIMOYEHNS CUHXPOHHbBIX FTEHEPATOPOB U CUHXPOHHBLIX KOMNEHCATOPOB Ha NapannenbHyto paboTy;

4) perynupoBaHus BO30YXAEHWS, HAaNPSXKeHNs N peakTUBHON MOLLHOCTY;

5) perynmpoBaHus 4acToTbl 1 aKTMBHON MOLLHOCTY;

6) NnpenoTBpaLLEHUS HAPYLUEHWUIA YCTOWYNBOCTMY;

7) NpekpaLLeHnst aCUHXPOHHOTO PeXuma;

8) orpaHMyeHns CHWXKEHMS YacToThl;

9) orpaHMYeHVs NOBbILLEHNS YacCTOTbl;

10) orpaHnYeHNsT CHUKEHNST HaMPSKEHWS;

11) orpaHnyeHns NOBbILLEHUS HAMPSHKEHNS;

12) npepoTBpaLleHns neperpyskun o6opyaoBaHus;

13) AMcneT4epcKoro KOHTPONS 1 ynpaBneHus.

®yHkUMKM ycTponcTB no n. 4-11 onpegensioTcs NOMHOCTBIO UMM YaCTUYHO YCMNOBUSIMU paboThbl
3HeprocucTeMbl B LenoM. OTW YCTpOWCTBA AOMKHbI MPOEKTMPOBATbLCA W 3KCMyaTupoBaThbCs
COOTBETCTBYIOLLUMU IHEPreTUHECKUMU NPeanpUATUSIMU, SHEProobbEANHEHNAMMN NN MO COrNacoBaHWo
C HUMM.

B aHeprocuctemax m Ha aHeproobbekTax MOryT ycTaHaBnuBaTbCA YCTPOMCTBA aBTOMaTUYEeCKOro
ynpaeneHns, He oOxBaTblBaeMmble HacTosdwen rmason [lpaBun u pernameHTVpyemble APYrMu
AokymeHTamu. [leficTBMA 3TUX YCTPOWCTB AOIMKHbI ObiTb COrmacoBaHbl Mexgy cobon, a Takke C
OeNCTBMEM YCTPONCTB 1 CUCTEM, pacCMaTpuBaeMbIX B JAHHOW rMnase.

B anekTpuyeckux ceTax npednpuaTun-noTpebuTenelnt anekTpoaHeprnm crnegyet NPUMEHSATb Takue
yCTPOMCTBa aBTOMAaTUKKW, KOTOpble MO BO3MOXHOCTM He [OMyCcKaloT HapyweHun Hawnbonee
OTBETCTBEHHBIX TEXHOMOrMYECKUX MPOLIECCOB MPU KPaTKOBPEMEHHbIX NepepbiBax aMeKTpocHabxeHus,

06YyCNOBMNEHHbIX AEACTBUEM 3aLUMT Y aBTOMATUKN B CETU BHELLUHErO M BHYTPEHHETO 3MNeKTPOCHabXeHus
(cm. Takke 5.3.52, 5.3.53 1 5.3.58).

ABTOMATUYECKOE NOBTOPHOE BKITIOYEHUE (AMNB)

3.3.2. Ycrtpoinctea AlB pormkHbl npeaycmatpuBaTbCsl Ans GbICTPOr0O BOCCTAHOBMEHUS MUTaHUSA
noTpebuTenen Unn MeXCUCTEMHbIX U BHYTPUCUCTEMHBLIX CBSA3EW NMyTeM aBTOMAaTMYECKOro BKITHOYEHMUS
BblKMNtoyaTenemn, OTKMIOYEHHbIX YCTPOUCTBaMU penerHon 3aLUnThbI.



[ornxHo npegycMmatpuBatbCA aBTOMaTn4eCcKoe NoOBTOPHOE BKIKOYEeHUe:

1) BO3QYLUHBIX U CMELLIaHHbIX (KabenbHO-BO3AYLUHBIX) NIMHUI BCEX TUMOB HanpsbkeHvem Bbiwe 1 kB.
OTtka3 ot npumeHeHusa AlNB pomkeH OblTb B KaX4oM OTAeNnbHOM cryyae obocHoBaH. Ha kabenbHbix
nmHusax 35 kB u Huwxke AIB pekomeHOyeTcs MPUMEHATb B CryyasiX, KOrda OHO MOXeT ObITb
3(hpheKTMBHEIM B CBA3N CO 3HAYMTENBHOW BEPOSTHOCTLIO MOBPEXAEHUN ¢ obpasoBaHMEM OTKPbITOM
ayrm (Hanpumep, Hannyne HECKOMbKUX MPOMEXYTOYHbIX COOPOK, NUTaHWEe NO O4HOW FIMHUM HECKOMbKMX
NnoAcTaHUMn), a Takke C Lenbi WUCNPaBreHWsi HEeCErneKTUBHOro AencTBust 3awutbl. Bonpoc o
npumeHeHnn AlB Ha kabenbHbiX NMUHMAX 110 kKB 1 Bbie AOMKeH pellaTbCs Npu NpoeKTMpoBaHun B
KaxaoM OTAENbHOM Cry4ae C y4eTOM KOHKPETHbIX YCIOBUI;

2) WWH anekTpocTaHumni 1 noactaHuui (cm. 3.3.24 n 3.3.25);
3) TpaHcdopmaTtopos (cM. 3.3.26);

4) OTBETCTBEHHbIX 3fekTpoaBuratenen, OTKMoYaeMblx AnNA obecneyeHnss camosanycka OpYyrux
anekTtpogsuratenen (cm. 3.3.38).

Ona ocywectenenna AlNB no n. 1-3 gormkHbl Takke npegycmatpuBatbea yctponctsa AlNB Ha
06X0AHbIX, LUMHOCOEANHUTENBHBIX Y CEKLMOHHbBIX BbIKIMOYaTENSIX.

[HonyckaeTcs B Liensix 3KOHOMUK annapaTtypbl BbIMOfHEHNE ycTponcTea rpynnosoro AlB Ha nuHuaXx,
B NepBylo ovepedb kabenbHbIX, M ApyrMx npucoeanHeHusax 6-10 kB. Mpu aTtom cnegyeT yuntbiBaTb
HeJoCTaTkn ycTponctBa rpynnosoro AllB, Hanpumep BO3MOXHOCTb OTKa3a B Crny4vae, ecrnuv nocne
OTKIMIOYEHMS  BbIKMOYaTenss OOHOro U3  MPUCOEAMHEHWA  OTKMOYEeHWe  BbiKNoyatens  Apyroro
npucoeavHeHns NpoucxoauT Ao Bo3spaTa ycTponcTtea AlNB B ncxogHoe nonoxeHue.

3.3.3. YctpovictBa AlNB fomkHbl ObITb BbINOSHEHBI Tak, YTOOLI OHW HE AeCTBOBaM Npwu:
1) OTKMOYEHNM BbIKMOYATENSA NEPCOHANoM AUCTaHUMOHHO UMK NPy NOMOLLIM TerneynpasneHus;

2) aBTOMAaTM4YECKOM OTKIMYEHUN OT penevHoOM 3alnTbl HENoCPEeACTBEHHO MocCne BKIOYEHUs
nepcoHanom UCTaHUMOHHO MMy NPy NOMOLLM TeneynpasneHus;

3) OTKMOYEHUM BbIKNIOYATENS 3alMTON OT BHYTPEHHUX MOBPEXAEHUA TpaHCHOPMaTOpPoB MU
BpaLLaloLWmUXCa MalluH, YCTPOWCTBaMU NPOTMBOABApUAHOW aBTOMaTWKWU, a Takke B APYrUX Criydasx
OTKIMOYeHWI BblkNtoyatens, korga aevicteue AlNB Hepmonyctumo. AMNB nocne gencteust AYP (YATMB)
[OMMKHO BbINONMHATLCA B cooTBeTCcTBMM ¢ 3.3.81.

Yctponctea AlB pomkHbl ObiTb BbIMOMIHEHbI Tak, 4YTOObI Obla WCKMOYEHA BO3MOXHOCTBHO
MHOroKpaTHOro BkntoyeHus Ha K3 npu ntobor HemcnpaBHOCTM B CXeMe yCTPONCTBaA.

Yctponctea AlNB gomkHbI BbIMOMHATLCS C aBTOMATUYECKMM BO3BPATOM.

3.3.4. MNpu npumeHeHun AlB pomkHO, Kak npasBuno, npegycMaTpmBaTbCs YCKOpPeHue OeNCTBUSA
penevHon 3aWwmTbl Ha criyya HeycnelwHoro AlNB. YckopeHve OencTBus penenHon 3almTbl nocre
HeycneluHoro AlNB BbINOMHSAETCS C MOMOLLbIO YCTPOWCTBA YCKOPEHWS NMOCNEe BKIHYEHUS BbIKIKOYaTens,
KOTOpOe, Kak NpaBumo, AOMMKHO UCMONb30BaTLCS M MPU BKITOYEHUN BbIKMOYATENS NO APYTUM NPUYUHAM
(ot knwoya ynpaBrneHus, TeneynpasneHus unu yctponctsa ABP). lMpu yckopeHun 3sawmTbl nocne
BKITOYEHUS  BbIKIIOYATENS OOMKHbI  ObiTb  MPUHSTHI  Mepbl MPOTUB  BO3MOXHOMO  OTKITHOYEHUS
BbIKINtOYaTeNsl 3alMTOM Nog OENCTBMEM TOMYKa TOKa MPU BKMAKOYEHUMM M3-32 HEOOHOBPEMEHHOro
BKIOMEHMS (pa3 BbIKMOYaTENS.

He cnegyet yckopsTb 3aliuTbl MOCME BKMIOYEHWUS BbIKMIOYATENS, KOr4a JIMHUS yXXe BKIYeHa Mnog
HanpshkeHue ApYyrMM CBOUM Bbiknovatenem (T. €. Npy HamMuuu CUMMETPUYHOIO HaMpPsPKEHUs Ha
TINHWK).

HonyckaeTca He yckopsaTb nocne AlB pencteve 3awimt nuHuiA 35 KB 1 HWKe, BBINMOMHEHHbIX Ha
nepeMeHHOM OnepaTMBHOM TOKe, ecrnv Ansg 3Toro TpebyeTcs 3HauYUTEeNnbHOE YCIMOXHEHWE 3aluT U
Bpems Ux AencTeums npu meTannuyeckoM K3 B6nman mecta yctaHoBkU He npeBocxoauT 1,5 c.

3.3.5. Ycrtponctea TpexdasHoro AlB (TAIMB) AomkHbl OCYyLECTBAATLCH MPEUMYLLECTBEHHO C
MyCKOM MNpU HECOOTBETCTBUM MEXAY paHee MNOoAaHHOW OnepaTvBHOW KOMaHAOW W OTKIHOYEHHbIM
MonoXeHneM BbIKMoYaTens; AonyckaeTcs Takke nyck yctponictea AlNB oT 3awuThbl.



3.3.6. MoryT npumeHATbCH, Kak npasuno, yctponcTtsa TAlMNB ogHOKpaTHOro wnu ABYKPATHOro
AencTBua (nocnegHee - eCcnu 9To AONYCTUMO No ycrnosusiM paboTel BeiknoyaTens). Ycrponctso TAIMNB
OBYKPaTHOro AeNCTBUS pekoMeHOyeTCs MNpuHMMaTb AN BO3AOYLWHbIX NWHUA, B OCOGEHHOCTM Ansd
OAMHOYHLIX C OAHOCTOPOHHMM nuTaHnem. B cetax 35 kB u Hwxe yctponctea TAINB gBykpaTHOro
OEeNCTBNA PEKOMEHAYeTCA NPUMEHSITe B MepBYI0 odepeAb ANs MUHWIA, He UMEKLNX pe3epBUpPOBaHUS
no ceTu.

B ceTax ¢ n3onmMpoBaHHOW UM KOMNEHCUPOBAHHOM HEWUTParbio, Kak NpaBuIio, AOMMKHa NPUMEHATLCS
6nokmposka BTOporo uukna AlB B cnyyae 3amblikaHus Ha 3emnto nocne AlB nepsoro uukna
(Hanpumep, NO HaNWUMIO HanNPsPKEHUIM HYNeBON nocnefoBaTensHocTH). Boiaepxka spemernn TAlMB Bo
BTOPOM UUKNe AormkHa 6biTb He meHee 15-20 c.

3.3.7. InA ycKopeHUs BOCCTaHOBIEHMS HOPMarbHOrO pexuma paboTbl anekTponepeaayn Bblaepxka
BpemeHun yctponctBa TAINB (B ocobeHHocTn anst nepsoro uukna AlB gBykpaTHOro AeWCTBUSA Ha
TNIMHUSX C OOHOCTOPOHHVMM MNWUTaAHMEM) LOSMKHA MPUHMMATBCA MUHUMAanbHO BO3MOXHOW C Y4YETOM
BPEMEHU MnoracaHusa ayru U AeMoHu3aumun cpefbl B MECTe MOoBpeXAeHus, a TaKkke C y4eTOM BpeMeHu
rOTOBHOCTM BbIKNOYaATENSA M €ro NpUBOAA K MOBTOPHOMY BKITHOUEHMIO.

Boigepxka BpemeHu yctporictea TAINB Ha NMHWM C ABYCTOPOHHWM NUTaHWeM JOrxXHa BblbupaTbes
TaKKe C y4eTOM BO3MOXHOIO HEOAHOBPEMEHHOIO OTKIIOYEHUS MOBPEXAEHNS C 0OOMX KOHLIOB MVHWW;
npun 3TOM BpeMms AeNCTBUSA 3alWT, NpeAHa3HavYeHHbIX AN AarnbHEro pe3epBupoBaHns, yunTbiBaTbCs He
JomkHo. [lonyckaeTcsl He yuuTbiBaTb Pa3HOBPEMEHHOCTM OTKIIOYEHMS BbIKMOYaTenen mno KoHuam
TIMHWK, KOTAa OHU OTKINIOYAKTCA B pedynbTaTte cpabaTbiBaHNA BbICOKOYACTOTHON 3aLLUTHI.

C uenbto nosblweHns adpdektnsHocTn TAINB ogHOKpaTHOro AEWCTBUS AONyCKaeTCs yBenuuneBaTb
€ro BblAepXKY BpeMeHM (M0 BO3MOXHOCTU C y4eToM paboTkl noTpeburtens).

3.3.8. Ha ognHo4HbIX NnHMAX 110 KB 1 Bblle ¢ OQHOCTOPOHHUM MUTaHWEM, ANS KOTOPbIX 4ONYCTUM B
cnyyae HeycnewHoro TAINB nepexogq Ha pnutenbHyio paboTy pgasymst  dasamu, cnegyet
npegycmatpusate TAINB aBykpaTHOro AeWCTBUSA Ha NUTaloWeM KoHue nuHuu. lepesBod NUHWMM Ha
paboTy pAaByms dasamy MOXEeT MpOM3BOAMTBLCA MepcoHarioM Ha MecTe WM Npyu  nomoLm
TeneynpaeneHus.

Ona nepeBoga nuHumM nocne HeycnewHoro AlNB Ha paboty paBymsi asamu cnegyet
npegycmaTpmBatbh nogasHoe ynpaBneHne pasbeQUHUTENSMU UMW BbIKMOYaTENs MM Ha MuTaloweM u
NPUEMHOM KOHLIaX JTMHUN.

MNpy nepesoge nMUHUM Ha AnuTenbHyo paboTy AByms dasamu credyeT npu HeobXo4MmocTH
NPUHUMaTb Mepbl K YMEHbLUEHUIO Momex B paboTe NWMHWIA CBSA3W M3-3@ HENonHOgas3Horo pexuma
paboTtbl nMMHMKU. C 3TOW Lenblo OMycKaeTcd OrpaHnyeHne MOLLHOCTW, nepedaBaemMoi Mo NUHUK B
HenonHoasHoM pexume (ecrnm 3TO0 BO3MOXHO MO yCrioBmaM paboTel noTpebutens).

B oTaenbHbIX cnyyasx Mpu HanuyunuM cneuuanbHOro o60CHOBaHWSA OOMYCKaeTCs Takke nepepbiB B
paboTe NUHMM CBA3M Ha BpeMs HEMONTHOMAa3HOro pexnva.

3.3.9. Ha nuHusX, OTKNIOYEHME KOTOPbIX HE MPUBOAMT K HAPYLUEHMWIO 3NEKTPUYECKON CBA3M Mexay
reHepupyLWUMN UCTOYHUKaAMW, HaNpUMep Ha napanfenbHbIX JIMHUSIX C OAHOCTOPOHHUM MUTAHWEM,
cnepyet ycTaHaBnuBath ycTporictea TAINB 6e3 NpoBepkM CUHXPOHM3MA.

3.3.10. Ha 0AMHOYHBIX NIMHMAX C ABYCTOPOHHUM NUTaHMEM (NMPW OTCYTCTBUM LLYHTUPYIOLUX CBA3EN)
OOMXKEH NpeaycMaTprBaThCs OAVH U3 criegylowmnx Bugos TpexdasHoro AlNB (unu nx kombmHauun):

a) bbicTpoaevictytollee TAIMB (BATMB)

6) HecuHxpoHHoe TAIB (HAMMB);

B) TAMNB ¢ ynaenusaHvuem cuHxponusma (TAMNB YC).

Kpome Toro, moxet npegycmatpmBaTbest ogHodasHoe AlB (OATB) B coueTaHum € pasnuyHbIMK
Bugamun TAMB, ecnu Bbikmovatenu o6opyaoBaHbl NOgasHbIM - yrNpaBfieHNEM U He HapyluiaeTca

YCTOMYMBOCTb NapanmnenbHoi paboTbl YacTel aHeprocuctemsl B Lmkne OANB.

Beibop Bugos AlB npon3sBoautcs, Ncxoast U3 COBOKYMHOCTU KOHKPETHBIX YCIoBUIA paboTbl CUCTEMBI
n obopynoBaHusi ¢ ydeToMm ykasaHuin 3.3.11-3.3.15.

3.3.11. Bbictpogenicteytowee AlB, nnu BAMNB (ogHOBPEMEHHOE BKIIOYEHWE C MUHUMMAIbHON
BbIJEPXKON BpeMeHun ¢ 060MX KOHLOB), pekoMeHayeTcs npegycmatpmsatb Ha nuHuax no 3.3.10 ans



aBTOMaTW4YeCKOro NMOBTOPHOIO BKIOYEHMWS, Kak NpaBuio, Npu HebOoMbLIOM pacxoXAeHWu yrna mexagy
BekTopamn J[C coeauHsemblx cucteM. BAMNB MOXeT NpUMEHATLCH NpU HanuuuW BbIKMOYaTENen,
ponyckatowmx BAlB, ecnu nocne BknwyeHuss obecnevvMBaeTcs COXpPaHEHUWE  CUHXPOHHOWM
napannenbHon paboTbl CUCTEM U MaKCUMarbHbI  3MEKTPOMArHUTHbIN  MOMEHT  CUHXPOHHbIX
reHepaTopoB M KOMMEHCATOpPOB MeHblle (C y4eToM HeobXoguMmoro 3amaca) 3reKTPOMarHUTHOro
MOMeEHTa, BO3HMKatoLero npu TpexdasHom K3 Ha BbiBOAaxX MaLLMHbI.

OueHka MakCUMarnbHOro 9NeKTPOMarHUTHOTO MOMEHTa AOShKHa MNpPou3BOAUTBCA ANA NpedenbHO
BO3MOXHOro pacxoxgeHus yrna 3a Bpems BAlB. CootBetcTtBeHHO 3anyck BAlMNB pgomxeH
Npou3BOAMTLECA NWWb Npu cpabaTbiBaHNM ObICTPOAENCTBYIOWEN 3alunTbl, 30Ha AEWCTBUS KOTOPOWA
oxBaTbiBaeT Bclo nuHuto. BATMB pomkHo GnokupoBaTbCa Npu cpabaTtbiBaHUM pe3epBHbIX 3aluUT K
GrnokupoBaTtbCsa Unn 3agepxmneaTbes Npu pabote YPOB.

Ecnu onsa coxpaHeHus yCTOMYMBOCTM 3HEeprocucTeMbl Npu HeycnewHoM BATB TpebyeTtca 6onbLuon
06beM BO34ENCTBMI OT NPOTMBOABapUIAHOM aBTOMaTuku, npumeHeHne BAIB He pekomeHayeTcs.

3.3.12. HecnnxpoHHoe AlNB (HAIB) moxeT npumenaTbes Ha nuHusax no 3.3.10 (B ocHosHom 110-220
kB), ecnu:

a) MaKCMMarbHbI 3NEKTPOMArHUTHbI MOMEHT CUHXPOHHbBIX FEeHepaTopoB W KOMMEHCaTOpOB,
BO3HMKAIOWMA MPU  HECUHXPOHHOM BKIIOYEHWM, MeHblle (C y4vyeTom Heobxogumoro 3anaca)
3MEeKTPOMarHUTHOrO MOMEHTa, BO3HMKaloLWwero npu tpexdgasHom K3 Ha BbiBOAAxX MallUMHbI, Npu 3TOM B
KayecTBe NMpakTU4eCKUX KpuTepres oLeHKku gonyctumoctn HATB npuHumaloTca pacyeTHble HavarnbHble
3Ha4YeHUs NepMoanMYeCcKnX COCTaBnALLMX TOKOB cTaTtopa npw yrne sknoveHns 180°;

6) makcumarnbHbI TOK 4epes3 TpaHcdopmaTop (aBToTpaHcdopmaTtop) npu yrne BknioyveHus 180°
MeHbLUe Toka K3 Ha ero BbiBOgax npy NUTaHUK OT LWNMH GECKOHEYHOM MOLLIHOCTM;

B) nocne AlNB obecneyvBaeTcs [OCTATOMHO ObICTPasi PECUHXPOHM3auMsi; ecnu B pesynbTaTe
HECUHXPOHHOTO aBTOMAaTWYECKOro MOBTOPHOIO BKIMOYEHUS! BO3MOXHO BO3HWKHOBEHME ANUTENBHOMO
ACMHXPOHHOIO X0Aa, OOMKHbI MPUMEHSITLCA CreunanbHble MeponpusiTUS Ans ero npegoTBpalleHus
UnU NpekpaLleHus.

Mpu cobnogerun atux ycnosu HAIMB ponyckaeTcs NPUMEHsiTb Takke B pexuvMe peMOHTa Ha
napannernbHbIX NMHUAX.

Mpn BbinonHeHun HAMNB HeobxoAMMO nMPUHSATL Mepbl MO NPedoTBPALLEHUIO  U3MULLHEro
cpabatbiBaHus 3awmTbl. C 3TOM LENbl0 PEeKOMEHOYeTCsl, B YAaCTHOCTW, OCYLUECTBMSITb BKIIOYEHME
BblkntovaTenen npu HAMB B onpegeneHHon nocnefoBaTenbHOCTU, Hanpumep BbinonHeHnem AlB ¢
O[HOW M3 CTOPOH NWHWM C KOHTPOMEM HanuMuus HanpsbkeHWss Ha Hel nocne ycnewHoro TAIMB c
NPOTVBOMNOOXHOW CTOPOHbI.

3.3.13. AlB c¢ ynaeBnuBaHMeM CUHXPOHU3Ma MOXET MNPUMEHSTbCA Ha nuHuax no 3.3.10 ans
BKITIOYEHUSA NTMHUM NPU 3HAYUTENbHBIX (MPUMEPHO A0 4%) CKONMbXEHUAX 1 AONYCTMMOM Yrre.

Bo3moxHo Takke cneaytowee BbinonHeHne AlB. Ha koHUe nuvHUKM, KOTOPbIA OOSMKEH BKMAOYATLCA
nepBbIM, Mpou3BoauTcst yckopeHHoe TAINB (c dwukcaumen cpabaTbiBaHus ObICTPOAENCTBYHOLLEN
3alMTbl, 30Ha OENCTBUSI KOTOPOW OXBaTbiBAET BCH NUHMIO) 6€3 KOHTPONSA HanpsikeHUs Ha NUHUK
(YTAIMB BK) unn TAIB ¢ koHTponem oTcyTcTBMSA HanpsbkeHus Ha nuHum (TATMB OH), a Ha gpyrom ee
koHue - TAIB c ymaBnvMBaHWeM CuHXpoHM3Ma. [locnegHee npou3BOAWUTCA MPU  YCMOBWM, YTO
BKITHOYEHME MEPBOro KOHLUA OblNo yCnewHbIM (3TO MOXET ObITb ONpeaeneHo, Hanpuvep, Npu noMoLu
KOHTPOMS HANU4uMs HanpPsHKEHUS Ha NIHUK).

Ons ynaBnmMBaHUA CUHXPOHU3Ma MOryT MNPUMEHATbLCA yCTpOI;ICTBa, NOCTPOEHHbIe NO npuHUUny
CUHXPOHM3aTOpa C NOCTOAHHbLIM YIIIOM OnepeXeHna.

Yctponctea AlB criegyeT BbIMOMHATL Tak, YTOObI MMenack BO3MOXHOCTb U3MEHATb OYepPEeHOCTb
BKITHOUYEHUS BbIKMOYATENEN N0 KOHLAM JIMHUN.

Mpu BeINONHeHun yctponcTtea AlNB YC HeobxoamMMo CTpeMUTBCSA K 0becrneyveHnio ero AencTems npu
BO3MOXHO Gonbluel pasHOCTM YacToT. MakcumanbHbIi 4OMYCTUMbIN Yron BKIIOYEHWS NPy NpUMEHeHUN
AlB YC pomkeH NpyHMMaTbCsl C y4eTOM YCroBUi, ykasaHHbix B 3.3.12. [pu npuMeHeHun ycTponcTea
AlNB YC pekomeHaoyeTcs  €ro  WUCNOMb3oBaHWe  ANA BKMIOYEHUA  NIMHUKM  MEPCOHanoMm
(nonyaBTOMaTNYECKast CUHXPOHU3ALMS).

3.3.14. Ha nuHuax, obopyaoBaHHbIX TpaHCOpMaTopamMu HanpsXXeHWs, AN KOHTPONs OTCYTCTBUS
HanpsbkeHnsa (KOH) n koHTponsa Hanmuusa Hanpskenuns (KHH) Ha nuHum npu pasnuyHbix Bugax TAMNB



pEeKoMeHayeTCsl MCMonb3oBaTb OpraHbl, pearvupylolye Ha nuHeilHoe (chasHoe) HanpshkeHve U Ha
HanpsbkeHust obpaTHOM W HyreBoW NOCMeaoBaTenbHOCTER. B HEKoTopbix cryyasix, HanpuMep Ha
nuHUAX  6e3  LIYHTUPYIOWMX pPeakTopoB, MOXHO He WCMonb30BaTb  HamnpsbkeHue  HyneBoii
nocrneaoBaTenbHOCTY.

3.3.15. OpgHodhasHoe aBTOMaTnyeckoe noBTopHoe BkMoveHne (OAIB) MOXET NPUMEHATHLCA TOMNbKO
B ceTax ¢ GonblyM TOKOM 3ambikaHust Ha 3emno. OAIB 6e3 aBTOMaTM4eCcKoro nepesofa fMMHUM Ha
ONUTENBHBIN HeNOMHOMAa3HbIN PEXUM MPU YCTONYMBOM MOBPEXAEHNM dasbl criegyeT NPUMEHATb:

a) Ha OOMHOYHBLIX CUMBbHO HArPYXEHHbIX MEXCUCTEMHbIX WM  BHYTPUCUCTEMHBIX JUHUAX
anekTponepenayu;

6) Ha CWUMbHO HarpyXeHHbIX MEeXCUCTEMHbIX NMUHNAX 220 KB 1 Bblwe ¢ OBymMA n bonee 06xoAHbLIMU
CBA3AMM NMpU yCNOBUWU, HYTO OTKITKOHEHUE OAHOW M3 HUX MOXET MPUBECTU K HapyLleHuto OVHaMnYecKon
yCTOVILIMBOCTVI QHEepProcncTeMbl;

B) HA MEXCUCTEMHbIX Y BHYTPUCUCTEMHbIX MMHUSAX Pa3HbIX KNIACCOB HanpshKeHusl, ecnu TpexdasHoe
OTKIOYEHME TUHUWU BbICLLErO HanpsKeHWs MOXEeT MpUBECTU K HedoMyCTUMOW neperpyske NUHUIA
HW3LUEro HanpsikeHWsl C BO3MOXHOCTbIO HapyLUEHWS YCTOMYMBOCTN 3HEPTOCUCTEMBI;

F) Ha NMHUAX, CBA3bIBAOLWNX C CUCTEMOM KpynHblie Ono4Hble ANEKTpPOoCTaHUNn 0e3 3HaunTenbHoOM
MECTHOM Harpy3ku;

A) Ha NHUSX anekTponepedayu, rae ocywecTtenerHme TAMNB conpsXeHo co 3HaunTenbHbIM cEpocom
Harpyskv BCrneacTBue NOHWKEHNS Hanps>KeHUs.

Yctponcteo OAINB A0mKHO BbINOMHATLCS Tak, YTOObI Npy BbIBOAE ero n3 paboTbl Unn UCHE3HOBEHUN
nMMTaHWsa aBTOMaTW4YeCKN OCYLLECTBNANCA NepeBof AeVCTBUS 3alyMT JIMHUKM Ha OTKIYeHne Tpex das
MOMWMO YCTPOWCTBA.

Beibop noBpexaeHHbIXx a3 npu K3 Ha 3emnio [ormkeH OCyWecTBNATbLCS MpU  MOMOLLM
n3bmpaTenbHbIX OPraHoB, KOTOPblEe MOryT ObiTb Takke MCMONb30BaHbl B KavyecTBEe OOMOMHUTENbHOM
ObicTpoaericTBytoLen 3awmTbl nuHuK B uukne OANB, npu TAMNB, BAINB 1 04HOCTOPOHHEM BKMOYEHUM
TNINHMM ONepaTUBHBIM NMEPCOHANoM.

Bolaepxka BpemeHem OAIB pomkHa oTcTpamBaTbCsl OT BPEMEHM NoracaHus Oyrm u genoHusauum
cpeabl B MecTe opHodasHoro K3 B HenomHoa3HOM pexvMe C  y4eTOM  BO3MOXHOCTU
HEOAHOBPEMEHHOIO cpabaTbiBaHMsA 3allMTbl MO KOHUAM JIMHUW, a TakkKe KackagHoro OeucTBus
n3bmpaTenbHbIX OpraHoB.

3.3.16. Ha nuHuax no 3.3.15 OAlB [omkHO NMPUMEHATLCA B COYETaHWM C PasnuMyHbIMK BUAaMU
TAIB. lMpu atom gomkHa 6bITb NpeaycMoTpeHa BO3MOXHOCTL 3anpeTta TAlNB Bo Bcex cnydasx OAlB
unu Tomnbko npu HeycnewHoM OAlB. B 3aBUMCMMOCTM OT KOHKPETHbIX YCMOBUIM [OMyckaeTcd
ocywectenenue TAlNB nocne HeycnewHoro OAlB. B aTux cnyyasx npegycMmaTpvBaeTcs AeNcTBue
TAIB cHavana Ha OOHOM KOHLE IMHUM C KOHTPOMEM OTCYTCTBUS HaMpsKeHUS Ha NWHUM U C
YBENUYEHHON BbIAEPXKKOW BPEMEHM.

3.3.17. Ha o0OWHOYHbIX §nUHUAX C ABYCTOPOHHUM MNUTaHMEM, CBA3bIBAKOLIMX CUCTEMY C
3NneKkTpocTaHumMen HebomnblON MOLHOCTM, MOryT npuMeHaATbess TAIMB ¢ aBTOMaTMyeckomn
camocuHxpoHusauuen (ANBC) rugporeHepaTopoB Ans rmapoanektpoctaHumn n TAMNB B coveTaHum ¢
AenutenbHbIMU YCTPONCTBaMK - ANSA TMAPO- M TEMNO3NEKTPOCTaHUUN.

3.3.18. Ha nuHusaX ¢ ABYCTOPOHHUM NMUTAHMEM MPU HaNMYMU HECKONbKNX OOXOAHBLIX CBA3EW cneayeT
NPUMEHATL:

1) Nnpn HanM4uMmM OBYX CBA3EW, @ Takke NPV HaNM4YMM Tpex CBA3el, eCnn BEPOSTHO OOHOBPEMEHHoe
ONUTENbHOE OTKIIOYEHUE ABYX U3 9TUX CBA3EN (Hanpumep, ABYXLENHON NNHUN):

HecuHxpoHHoe AlNB (B ocHoBHOM Ans nuHui 110-220 kB 1 npu cobntogeHun ycrnoBuil, yka3aHHbIX B
3.3.12, HO Anga cny4as OTKIYEHUS BCEX CBA3EN);

AlNB c npoBepKkoW CUHXPOHM3Ma (NPU HEBO3MOXHOCTWU BbINOMHEHUA HecuHXpoHHoro AlB no
npuvynHam, ykasaHHbiM B 3.3.12, HO Ang cny4vas OTKNIOYEeHUS BCeX CBA3EN).

[ns OTBETCTBEHHBIX NMVHUIA NPU HaNW4MK OBYX CBS3EW, a Takke Npu Hanuuum Tpex CBSA3eW, ABe 13
KOTOpPbIX - OBYXLEMNHasa NIUHWA, NPpU HEBO3MOXHOCTU npuMeHeHns HATMB no npuyvHam, ykasaHHbIM B
3.3.12, paspewaetcs npumeHaTb yctponctea OAIB, BAMB wnu AMNB YC (cm. 3.3.11, 3.3.13, 3.3.15).



Mpn atom yctponctea OAlMNB un BAlB cnepgyet pononHatb yctponctsoM AlNB ¢ nposepkoi
CUHXPOHN3Ma;

2) Npy HanMuMM YeTbipex U Gonee cBA3el, a Takke NPW HaNMUYMU TPEX CBSA3EW, ecrnv B NocnegHem
crnyyae OOHOBPEMEHHOE ANMTENIbHOe OTKIIOYEHVE ABYX M3 3TUX CBSI3e ManoBeposiTHO (Hanpumep,
€CInu BCe NIMHWK ofHouenHble), - ATB 6e3 NpoBepKu CUHXPOHK3MA.

3.3.19. YctporictBa AlNB ¢ npoBepKon CMHXpPOHM3Ma crieqyeT BbIMOMHATb HA OAHOM KOHLE NUHUK C
KOHTPOMNEM OTCYTCTBMSI HAMpPsSPKEHWS Ha NMMHUM U C KOHTPOMEM Hanmuunsi CUHXPOHW3Ma, Ha OpYyrom
KOHLE - TOMbKO C KOHTPONEeM Hanumuusa cuHxpoHuama. Cxembl ycTpornctBa AlNB ¢ nposepkow
CUHXPOHM3Ma NUHUM OOSBKHbI BbINOMHATLCS OAMHAKOBbLIMW Ha OBOUX KOHLAX C y4eTOM BO3MOXHOCTU
N3MEHEHNSA O4epPeSHOCTU BKIHOYEHMS BbiKovaTenen nuHmm npu AlB.

PekomeHayeTca wucnonb3oBatb ycTponcTBo AlNB € nNpoBepkon CUHXpOHM3Ma [Ans MPOBEPKU
CUHXPOHM3Ma COELMHSIEMbIX CUCTEM NPY BKITKOYEHWUUN NIMHUW NEPCOHANOM.

3.3.20. [JonyckaeTca COBMECTHOE MPUMMEHEHWE HECKONbkuX BuaoB TpexdasHoro AlB Ha nuHuum,
Hanpumep BATB n TATB c npoBepkon cuHxpoHmama. [lonyckaeTcs Takke MCMoNb3oBaTh pasfnuyHble
BuAbl ycTponcTs AlNB Ha pasHbix koHuax nuHun, Hanpumep YTAIB BK (cm. 3.3.13) Ha ogHOM KoOHUe
NnHUM 1 TATIB ¢ KOHTPONEM Hanu4umsa HanpsXXeHUa U CUHXPOHW3Ma Ha OpYroMm.

3.3.21. OonyckaeTcsa coyetanne TAIB c HecenekTMBHbIMK ObICTPOAEWCTBYIOLMMM 3alLiMTaMmn AN
ncnpaBneHns HeceneKTUBHOTO AeNCTBUA nocnedHux. B ceTax, cocTosAwmx us psaga nocnegosatesisHO
BKIMIOYEHHbIX FIMHWIN, NPWU NPUMEHEHUM ANS HUX HecenekTMBHbIX ObICTPOAENCTBYOLWMX 3awwuT Ans
ncnpaBsneHns nx 4encTBus pekoMeHayeTcs NpuMeHsTb noodepegHoe AlB; MoryT Takke NnpuMeHaTbCH
yctponctBa AlB c yckopeHnnem 3awmTel Ao AlMB unu ¢ kpaTHOCTbIO AencTBusa (He Gonee Tpex),
BO3pacTaroLleln N0 HanPaBEeHNo K UCTOYHWKY NMUTaHUSA.

3.3.22. MNpwn npumeHeHun TpexdasHoro ogHokpaTHoro AlNB nuHui, nuTarowmx TpaHcgopmaTopsl, CO
CTOPOHbI BbICLLEr0 HanpsXeHWsi KOTOPbIX YCTaHaBNMBAKOTCA KOPOTKO3aMblkaTeNu u oTaenuTenu, Ans
OTKMoYeHns otaenuTtenst B 6ecTokoBylo nay3y Bpemsi AencTBusa yctpounctBa AlNB gomkHO ObiTb
OTCTPOEHO OT CyMMapHOro BpeMEHMW BKIIOYEHUS KOPOTKO3aMblkaTens 1 OTKMoYeHns otaenutens. Mpu
npumeHeHnn TpexdasHoro AlB asykpaTHoro gewicteusa (cm. 3.3.6) Bpemsa gencteus AlB B nepsom
uMKne no YKasaHHOMY YCMOBMIO He [OSDKHO YBENMYMBaTbCs, €Cnu  OTKIYeHne oTaenvTens
npegycmaTpuBaeTcsi B 6eCcTokoByto naysy BToporo uukna AllB.

Ona nvHWA, Ha KOTOpble BMECTO BbIKMOYATENeN YyCTaHaBNMBAKOTCA OTAENUTENW, OTKIIYeHne
oTAenuTenen B criydae HeycnewHoro AlB B NepBoM UMKMe AOMMKHO NPOU3BOAUTLCA B OECTOKOBYHO
naysy BToporo uukna AllB.

3.3.23. Ecnn B pesynbtate genctsua AlNB BO3MOXHO HECMHXPOHHOE BKITHOYEHWE CUMHXPOHHBIX
KOMMEHCaTOPOB UMW CUHXPOHHbBIX 3NEKTPOABUraTenen n ecnv Takoe BKMYeHNe ANS HUX HegJonycTumo,
a TaKke AN UCKMYEHUs NOANUTKA OT 3TUX MaluMH MecTa NOBPEXAeHWs cregyeT npegycMmaTpvBath
aBTOMAaTMYECKOE OTKIIOYEHUE 3TUX CUHXPOHHBIX MaLUMH NP MCYE3HOBEHUW NUTAHWSA UMK NEPEeBOAUTb
NX B @CUMHXPOHHBIA pexum oTkmodeHnem AlTI ¢ nocrnegylowmm aBTOMaTUYECKUM BKIOYEHUEM UMK
PEeCUHXPOHM3aLMeN Nocre BOCCTAHOBIEHUS HAaNpsXXeHnsl B pedynbTaTte ycnelwuHoro AllB.

[na noactaHUMN C CUHXPOHHBIMWM KOMMEHCaTopaMu MWW CUHXPOHHLIMW  3NEeKTPoABUraTensmu
OOMXHbI MPUMEHATLCA Mepbl, MpegoTepaLLaiwme n3nvwHue cpabatsiBaHua AYP npu gencreun AlB.

3.3.24. ANB WWH 3NeKTPOCTaHUUA U NOACTAHUMA MPU HanMuMM crneuvanbHOM 3alnTbl LUMH U
BbIKINtoyaTeneun, gonyckarowux AlNB, 4OMKHO BbINOMHATLCA MO OAHOMY U3 ABYX BApUaHTOB:

1) aBToOMaTU4eCKUM OI'IpO6OBaHMeM (I'IOCTaHOBKa LWWH nop HanpshkeHue BblknodaTenem ot AlB
OQHOIo "3 NUTarLWmnx SJ'IeMeHTOB);

2) aBTOMaTn4yeCckon cOOpPKOM CXeMbl; MpU 3TOM nepBbiM OT ycTponcTtea AlB BknioyaeTcd oavH 13
NUTalLWNX 3NEMEHTOB (Hanpumep, NWHUS, TpaHcgopmaTtop), Mpu YCMELHOM BKIMIOYEHUN 3TOrO
3MnemeHTa NpoM3BOAMTCSA MOCcreayoLlee, BO3MOXHO bonee nonHoe aBToMaTu4eckoe BOCCTaHOBMEHWE
CXeMbl JOaBapuUMHOrO pexuma nyTemM BKYeHus Apyrux anemeHToB. AlB wuH no atomy BapuaHTy
pekomeHOyeTCs MNpUMEeHATb B NepBylo ouvepedb ANS MNOACTaHUMI 6e3 MNOCTOSHHOrO AexypcTea
nepcoHana.

Mpu BbINonHeHUU AlB WWH AOMKHBI MPUMEHSITLCS MEPbl, UCKITHOYaIOLLME HECUHXPOHHOE BKITOYEHME
(ecnu oHo siIBNSIETCSt HEQONYCTUMBIM).



HomkHa obecneuymBaTtbcs gocTaTovHast YyBCTBUTEJIbHOCTb 3alUMTbl LWLUMH Ha cnyqaﬁ HeycneLwHoro
AlB.

3.3.25. Ha pByxTpaHcdhoOpMaTOpHbIX MOHWKaWNX MOACTAHUMAX Npu  pasgensHon pabote
TpaHchopMaTopoB, Kak MpaBuio, AOJKHbI NpedycMaTtpuBaTtbes ycTponcTtBa AlB wuvH cpegHero u
HM3LIEro HanpsKeHUn B coveTaHum C ycTpouctBamu ABP; npu BHYTPEHHWX MNOBPEXOEHUAX
TpaHcdhopMaTopoB A0MKHO AencTBoBaTh ABP, npu npounx noBpexaeHusx - AlNB (cm. 3.3.42).

JonyckaeTca pgna AByxTpaHCcOpMaTOPHOM MNOACTaHUMKM, B HOPMarnbHOM peXunme KOTOpOu
npegycmatpuBaeTcs napannensHas pabota TpaHCopmMaTopoB Ha LWMHAaX AAHHOTO HanpsXkeHwus,
yCcTaHaBnuBaTtb JOMNOMHUTENBLHO K ycTponctey AlB yctporictBo ABP, npegHa3HadeHHoe Ana pexuma,
Koraa oAuH U3 TpaHCgOpPMaToOpOB BbiBEAEH B Pe3eps.

3.3.26. YcrtporictBamn AlB gomkHbl ObiTb 06OpydoOBaHbl BCE OOMHOYHbIE MOHWXAKOLWME
TpaHcopMaTopbl MoOLWHOCTblO Gonee 1 MB-A Ha noacTaHUMsIX 3HEProcucteM, MMeloLme
BblKMNtoyaTenb W MaKCUManbHYHO TOKOBYIO 3aluTy C MNUTaloWen CTOPOHbI, Korga OTKIHYeHue
TpaHcopmaTopa nNpUMBOAMT K OBECTOYEHMIO 3MeKTPoyCTaHOBOK noTpebutenen. [onyckaeTcs B
oTAenbHbIX cnyvaax gevcteue AlB v npy OTKMOYEHWM TpaHcdopmaTopa 3alMTon OT BHYTPEHHUX
NOBPEXOEHUN.

3.3.27. lNMpu HeycnewHom AlB Bknoyaemoro nepsBbiM BbIKMOYaTENEM areMeHTa, NpucoeguHEHHOoro
OByMs unu 6onee Bbikntovatenamu, AlNB ocTanbHbIX BblkMoYaTenen 3Toro aneMeHTa, Kak npasuIio,
[OOIMKHO 3anpeLlaTbCs.

3.3.28. lMNpn HanMuMM Ha NOACTAHUMU UNKN 3MEKTPOCTAHLUMM BbIKITIOYaTENENn C SNeKTPOMarHUTHbIM
npmBoaom, ecnm oT ycTtponctea AlNB MoryT ObiTb OOHOBPEMEHHO BKMOYeHbl ABa unu Gonee
BbIKItoYaTenen, Ana obecnevyeHMs HeobxoauMOro ypoBHS HanpsXKeHUst akkyMynsaTopHon 6atapen npu
BKIOYEHUN U AN CHUKEHNS cedeHus kabenen Lenen NUTaHna SNeKkTpoMarHMToB BKIIOYEHNS crieqyer,
Kak npasuno, BbINOMHATE AlB Tak, 4ToGbl OAHOBPEMEHHOE BKIIOYEHWE HECKOSbKWX BbIKNtoYaTenew
ObINO MCKMOYEHO (Hanpumep, NpuMeHeHneM Ha npucoeauHeHusx AlB c pasnuyHbIMK BblgepXXKamu
BPEMEHMN).

[onyckaeTcs B oTAenbHbIX crnyyasx (MpenmMyLecTBeHHo npu HanpskeHun 110 kB 1 6onbLiom vucne
npucoeanHeHuin, obopyaosaHHbIx AlNB) ogHoBpemeHHoe BktodeHne oT AlB AByx BbiknoyaTenen.

3.3.29. enctBue yctponcts AlNB A0mMKHO OUKCMPOBAaTLCS yKasaTenbHbIMW perne, BCTPOEHHbIMA B
pene ykasaTensMu cpabaTbiBaHus, cyeTYMkamMu 4yucna cpabaTbiBaHW unvM ApyruMn yCTpowcTBamu
aHanormyHoro HasHa4yeHwms.

ABTOMATUYECKOE BKITIOMEHUE PE3EPBHOI'O NMATAHUA
N OBOPY[NOBAHUA (ABP)

3.3.30. VYctpovicteBa ABP pomkHbl npegycmaTtpuBaTbCs AN BOCCTAHOBMAEHUS  MUTaHUSA
notpebutenen nytem aBTOMATUYECKOrO MNPUCOEAMHEHUS PE3EPBHONO WUCTOYHMKA MUTaHWS Mpwu
OTKIIOYEHNM pabodero MUCTOYHUKA MUTaHMs, npuBoAsWEeM K 0OECTOYEHMIO SMNeKTPOyCTaHOBOK
notpebutens. Yctporictea ABP gormkHbl mpegycmaTpmBaTthCs Takke AN aBTOMaTUYeCKOro BKMOYEHNS
pe3epBHOro obopyooBaHUA npu OTKIHOYeHUM paboyero ob6opyaoBaHWs, MPUBOASALLEM K HApYLUEHWHO
HOPMarbHOr0 TEXHONOMMYECKOro npoLecca.

Yctpoiictea ABP Takke pekomeHayeTcs npedycMaTpuBaTb, €Crnv Npu MX NPUMEHEeHUM BO3MOXHO
ynpoLleHve penenHon 3awuTbl, CHUXeHMe TokoB K3 u ydelleBneHue annapaTypbl 3a CYET 3ameHbl
KOIbLIEBbIX CETEN paananbHO-CEKLIMOHUPOBAHHLIMM U T. M.

Yctponctea ABP MoryT ycTaHaeBnuBatbCA Ha TpaHcdopmatopax, JIMHWUSX, CEKLMOHHBLIX W
LLIMHOCOEANHUTENBHbLIX BbIKMOYATENAX, dNeKTpoABUraTenax n 1. n.

3.3.31. Ycrpoiicteo ABP, kak npaBuno, gomkHo obecrneuvBaTb BO3MOXHOCTb €ro OeNCcTBMS npu
NCYE3HOBEHUN HAaMpPSPKEHUS1 Ha LUMHAX NUTaeMoro afiemMeHTa, Bbl3BaHHOM Nto6OW MpUYMHON, B TOM
yucne K3 Ha aTux wuHax (nocnegHee - npu otcytcteum AlNB wuH, cm. Takke 3.3.42).

3.3.32. YcTporictBo ABP npu OTKNIOYEHUM BbIKIHOYATENA paboyero MCTOYHMKA MUTAHUSA LOIDKHO
BKIMKOYATb, Kak npaBwuno, 6e3 [OONOMHUTENbHOW BbIAEPXKKM BPEMEHW, BbIKIKYATENb pPE3EePBHOMO



NCTOYHMKa NUTaHus (cM. Takke 3.3.41). MNpu aToM gomkHa 6bITe obecneveHa OAHOKPATHOCTb AEWCTBUS
yCTpoOWncTBa.

3.3.33. na obecneveHus penctBus ABP npu obecToyeHurM nnTaemMoro 3fnemMeHTa B CBSA3N C
NCYE3HOBEHNEM HanpPsKEHWs CO CTOPOHbI MUTaHWA paboyero MCTOYHMKA, a TakkKe NpPU OTKIHYEHUU
BbIK/OYaTENsA C MPUEMHON CTOPOHbI (Hampumep, ANs Cryvyaes, KOrga peneviHas 3awwurta paboyero
3nemeHTa OeNCTBYeT TOMbKO Ha OTK/OYEHWe BbIKNioYaTenen co CTOpPOHbl NuTaHus) B cxeme ABP B
JonornHeHve K ykasaHHomy B 3.3.32 OOmkeH npegycMaTpuBaTbCsl MYCKOBOW OpraH HanpspkeHus.
YKa3saHHbIN NMYyCKOBOW OpraH npu UCYE3HOBEHWUM HanpsbkeHWs Ha NUTaeMoM dfeMeHTe U MpU Hanuuum
HanpshKeHWs CO CTOPOHbI NMUTAHUSA PE3EPBHOMO NCTOYHUKA OOMKEH AENCTBOBaTb C BbIAEPXKKON BPEMEHN
Ha OTKIMYEHNe BbIKNoYaTensa paboyero NCTOYHUKA NUTaHWA C NMPUEMHON CTOPOHBI. [lyckoBon opraH
HanpsixeHnss ABP He pomkeH mpegycmatpuBaTbCs, ecnu pabounii M pes3epBHbIN 3NEMEHTbl UMET
OAMH UCTOYHUK NUTaHWS.

3.3.34. [ina TpaHcopMaTopoB M fIMHMIA Manon NPOTSXXEHHOCTU C Lenbio ycKkopeHus genctena ABP
LenecoobpasHo BbINOMHATL PENenHyo 3aliMTy C AENCTBMEM Ha OTKMOYEHWE He TONbKO BbIKMoYaTens
CO CTOPOHbI NMUTaHWS, HO W BbIKMOYaTENS C MPUEMHON CTOPOHbl. C 3TOW Xe uenbi B Havwbonee
OTBETCTBEHHbIX Crny4Yasx (Hanpumep, Ha COBCTBEHHbIX HY)XAaX 3MeKTPOCTaHUMM) Npu OTKNIOYEHUN MO
KakuM-nnbo npuYMHaMm BbIKMOYaTeNs TOMbKO CO CTOPOHbI NUTaHWA JOMKHO 6biTb obecneyeHo
HemeaneHHoe OTKMNIoYEeHNE BbIKMoYaTens ¢ NPUEeMHOW CTOPOHbI MO Lienn 6I0KMPOBKU.

3.3.35. MuvHuMarnbHbI 3nNemMeHT HanpsbkeHuss nyckoBoro opraHa ABP, pearvpyowmin Ha
NCYe3HOBEHME HanpskeHus paboyvero MCTOYHMKA, AOSMKEeH ObiTb OTCTPOEH OT pexuma camosarnycka
anekTpogBuratener M OT CHWKEHUS HanpsbkeHusa npu yganeHHbix K3. HanpsxeHnvne cpabatbiBaHus
3rNeMeHTa KOHTPONS HanpsKeHUs Ha LUMHAX pe3epBHOro MCTOYHMKAa nyckoBoro opraHa ABP pgomkHo
BbIGMpaTbLCA N0 BO3MOXHOCTM, MCXOASA U3 YCNOBUS caMo3anycka anekTpoasuratenen. Bpems genctema
nyckoBoro opraHa ABP pgomkHO ObiTb Gonblue BpemeHu OTKMYeHus BHelwHux K3, npu KoTopbix
CHWKEHWe HanpsikeHusl Bbi3biBaeT cpabaTbiBaHWE 3rieMeHTa MUHMMArbHOrO HanpshKeHUsi MyCKOBOro
opraHa, 1, kak npasuo, 6onbLue BpeMeHun genctamsa AlNB co CTOPOHbI NUTaHUS.

MWHMManbHbIA 3NEMEHT HanpsbkeHusa nyckoBoro opraHa ABP, kak npaBuno, JomkeH ObiTb
BbIMOMHEH Tak, 4TOOblI WUCKNYanacb e€ero noxHas paboTa npu neperopaHUM O[HOrO U3
npegoxpaHuTenen TpaHchopMmaTopa HanpshHKeHUs CO CTOPOHbl OOMOTKM BbICLLIErO WMAM  HU3LIErO
HanpsHKeHWs; Npu 3awuTte OOMOTKM HU3LLEro HanpsbkeHWst aBTOMATUYECKUM BbIKMoYaTenem npu ero
OTKIIOYEHNN OENCTBUE MYCKOBOrO OpraHa AomKHO 6rnokmpoBaThes. [lonyckaeTcsi He yYnTbiBaTb JAHHOE
TpeboBaHune npu BbiNnonHeHnn yctponcts ABP B pacnpegenutensHbix cetax 6-10 kB, ecnv ansa atoro
TpebyeTcs cneunanbHasi ycTaHoBKa TpaHcopmMaTopa HanpsbkeHus.

3.3.36. Ecnu npu wucnonb3oBaHun nycka ABP no HanpspkeHuio Bpemsi ero OencTBuUs MOXeT
oKkasaTbCs HelonycTMMo GonbluMM (Hanpumep, Npu HanMMyYMM B COCTaBe Harpysku 3HauUTENbHOW A0NU
CVMHXPOHHBIX 3MeKTpoABUraTtenen), peKoMeHOyeTCsl NPUMEHSATb B AOMOJSIHEHME K MYCKOBOMY OpraHy
HanpsKeHVs1 MyCKOBbIE OpraHbl OPYrMx TWUMOB (Hanpumep, pearvpyrlolimne Ha MCYe3HOBEHME TOoKa,
CHWDKEHME YacTOTbl, UBMEHEHME HAMpPaBneHMs MOLLHOCTU U T. N.).

B cny4dyae npuMeHeHna nyckoBoro opraHa 4actoThl nocneaHuin npu CHMXEHUM YacToTbl CO CTOPOHbI
pa6oqero WUCTOYHMKA NUTaHWS OO0 3a4aHHOr0 3HAaYEeHUsT U MPUM HOPMaribHOW 4acToTe CO CTOPOHbI
pPe3epBHOr0 MUTaHUA OOSMKEH OEeNCTBOBATb C BbIAEPXKKOM BPEMEHM Ha OTKMAOYEHME BbIKMOYaTENs
pa6oqero NUCTOYHUKa NUTAHUA.

Mpn TexHomnormyeckom HeobXOAMMOCTM MOXET BbIMOMHATLCA MYCK YCTPOMCTBA aBTOMAaTUYECKOro
BKITHOYEHUS pe3epBHOro 060pya0BaHUA OT PasfnMYHbIX CheLmanbHbIX AaTYMKOB (4aBNEHUs, YPOBHS U T.
n.).

3.3.37. Cxema yctponctea ABP MCTOYHWKOB MUTaHUSA COGCTBEHHBIX HYX[ 3MEeKTPOCTaHuui nocne
BKITHOYEHUS Pe3epPBHOr0 UCTOYHUKA NUTAHUS B3aMeH OOHOr0 U3 OTKIoYaloWwmxcs pabounx MCTOUYHMKOB
[OOMKHa COXpaHATb BO3MOXHOCTb AENCTBUSI MPU OTKIMOYEHUM OPYrMX pabovmx MCTOYHUKOB NUTAHKS.

3.3.38. MMpu BbINnonHeHun yctponctes ABP cnegyeT nmpoBepsATb YCNOBUSi Meperpys3ku pes3epBHOro
WCTOYHUKA NUTaHWA 1 caMo3anycka anekTpogsuratenei U, eCnm nMeeT MecTo YpeaMepHas neperpyska
unn He obecneymBaeTca Ccamo3anycK, BbINOMHATL pasrpy3ky npu gencteum ABP  (Hanpumep,
OTKINIOYEHNE HEOTBETCTBEHHbIX, @ B HEKOTOPbIX Cry4Yasx U YacTh OTBETCTBEHHbIX NeKTpoaBuraTene;
Ons nocnegHux pekoMmeHayeTcs npumeHeHve AlB).

3.3.39. Mpwu BbinonHeHun ABP gomxkHa y4uTbiBaTbCsl HEAONYCTUMOCTbL €ro AeNCTBUS Ha BKIHOYEHUe
notpebutenen, oTKNYeHHbIX ycTponcteamm AYP. C 37Ol Lenbio JOIMKHBI MPUMEHSATLCA CreumarbHble
mMeponpuaTua  (Hanpuvep, OnNokuMpoBKa MO 4YacToTe); B OTAENbHbIX Cry4Yasx npu cneumanbHOM



0060CHOBaHMM  HEBO3MOXHOCTW  BBIMOSIHEHUSI  yKa3aHHbIX ~ MEpOnpuATUA  JonyckaeTcs  He
npeagycmatpusaTbh ABP.

3.3.40. Mpu pencteum yctponctea ABP, korga BO3MOXHO BKNoYeHue Bbiknovatens Ha K3, kak
npaBuIio, AOIMKHO NPegyCcMaTpuBaTbCA YCKOpPEHME AEUCTBUSA 3alLMTbl 3TOro BbIKMHOYATENS (CM. Takke
3.3.4). lMpu 3TtoM JOMKHbI ObITb NPUHATLI Mepbl ANs MPeAoTBpaLleHUs OTKIHOYEHUI pe3epBHOro
MUTaHUA NO Lienn YCKOPEHWS 3aLLmnTbl 3a CHET BPOCKOB TOKA BKIIOYEHUS.

C oaTOM Uemnbld Ha BbIKMOYaTENSX WCTOYHUKOB PE3EPBHOr0 MUTAHUSA COBCTBEHHBIX  HYXA
3NEeKTPOCTaHUMA yCKOPeHne 3alimTbl AOIDKHO NpedycMmaTtpuBaTbCs TONMbKO B Cryyae, ecnu ee
BblAepXXKa BpemeHu npesbiwaeT 1-1,2 ¢; npy 3TOM B UEMb YCKOPeHus AormkHa ObiTb BBeAeHa
BblAgepxKka BpemeHun okono 0,5 c. [na npoumx 3MeKTpOyCTAHOBOK 3HAYEHUS BbIAEPXKEK BpPEeMeHU
NMPUHUMAIOTCSH, UCXOASA N3 KOHKPETHbBIX YCIOBUN.

3.3.41. B cny4vaax, ecnu B pesynbTate aencteuss ABP BO3MOXHO HECUHXPOHHOE BKIHOYEHUe
CUHXPOHHBIX KOMNEHCATOPOB UM CUHXPOHHbIX 3NEKTpoABUraTenen n ecnu oHo ANs HUX HegonyCcTUMO,
a Takke Ons UCKMYEHUS NOANUTKN OT 3TUX MalUMH MecTa MOBpEeXAEeHUs credyeT npyu UCYE3HOBEHUN
NUTaHNS aBTOMaTUYECKM OTKINIOYATb CUHXPOHHbBIE MaLUUHBI UM NEPEeBOAUTL MX B aCUHXPOHHbLIA PEXUM
oTkntoyeHnem AlTl ¢ nocnefylowMM aBTOMaTtUYECKUM BKIIOYEHWEM UMW PECUHXPOHU3aUMEN nocne
BOCCTaHOBMEHNS HanpsKeHus B pesynbTaTe ycnewwHoro ABP.

[na npenoTsBpalleHVs BKIOYEHUS pe3epBHOro MCToYHMKa OT ABP [0 OTKMOYEHMS CUHXPOHHbIX
MalUMH [JonyckaeTcs MpuMeHsATb 3amenfieHne ABP. Ecnu nocnegHee HegonmyCcTUMO ARt OCTanbHOMW
Harpysku, gonyckaeTcs npu crneumnansHOM 060CHOBaHWM OTKMYaTb OT nyckoBoro opraHa ABP nuHumio,
CBS3bIBAIOLLYIO LLIMHBI paboYvero NTaHWs C Harpyskomn, coaepxallen CUHXPOHHbIE 3neKTpoaBuraTenm.

Ona noactaHUU C CUHXPOHHBIMW KOMMEHCATOPaMW WM CUHXPOHHBIMU  3NEKTpoaBUraTensiMm
OOMKHbI NPUMEHSITBCA MepbI, NpeAoTBpaLlaLme HenpasunbHyto paboty AP npu gencteumn ABP (cMm.
3.3.79).

3.3.42. C uenbto npegoTBpaLleHns BKIOYEHNS Pe3ePBHOMO UCTOYHMKa NuTaHns Ha K3 npu HesaBHOM
pesepse, NMpefoTBPaLLEHUss ero neperpyskd, obrnerdyeHns camosanycka, a Takke BOCCTaHOBIIEHWS
Hanbonee npPOCTbIMA CPEeACTBaMU HOPMAarbHOW CXeMbl 9NEKTPOYCTaHOBKM MNOCrne aBapUHOro
OTKIMIOYEHNS U AeNCTBUS YCTPOWCTBa aBTOMaTWKU PEKOMEHAYeTCA NPUMEHSTb CoveTaHne YCTPOWCTB
ABP n AlB. Yctpornictea ABP [omkHbl OeWCTBOBaTb NPV BHYTPEHHUX MOBpexAeHusx paboyero
nctoyHuka, AlB - npu Npounx NoBpeXaeHUSX.

Mocne ycnewHoro aencteust yctponcts AMNB wnu ABP gomkHO, Kak npaswno, obecrneqvBaTbes
BO3MOXHO 0Oonee nonHoe aBTOMaTU4YeCKOe BOCCTAHOBIIEHWE CXEMbl [OaBapuUHOrO pexunma
(Hanpumep, ANA NOACTAHUMA C YMNPOLLUEHHLIMW CXEMaMu 3MEKTPUYECKMX COEAMHEHWIA CO CTOPOHBI
BbICLLErO HarpshKeHUs - OTKITHYEHUE BKITIOYEHHOTO npu aencteun ABP CekUuMOHHOro BbIKIo4aTens Ha
CTOpPOHE HU3LLIEro HanpsXeHns nocre ycnewHoro AlNB nuTatowen nuHun).

BKIMFOMEHUE TEHEPATOPOB

3.3.43. BkrntoueHue reHepaTopoB Ha napannenbHyilo pabGoTy [OKHO MPOU3BOAWUTLCS OAHUM U3
crefyroLmMx cnocoGoB: TOUHOW CUHXpOHU3aLuei (py4HOK, NoMyaBTOMaTUYECKON U aBTOMAaTUYECKON) 1
CaMOCUHXPOHM3aLUMeN (py4HOI, NONyaBTOMaTUYECKON U aBTOMATUYECKON ).

3.3.44. Cnocob TO4HOV aBTOMaTUYECKOW MMy MONyaBTOMaTUYECKOW CUHXPOHM3ALMKU Kak OCHOBHOM
cnocob BKIMHOYEHMSA Ha napannensHyto paboTy Npu HopMarnbHbIX PeXMMax AOIMKEH NpeaycMaTpuBaTbCcs
ans:

TypboreHepaTopoB C KOCBEHHbIM OXNaXaeHMeM 0OMOTOK MoLHocThio 6onee 3 MBT, paGoTtatoLmx
HenocpeacTBEHHO Ha COOPHbIE LUMHBI FEHEPATOPHOIO HANPSKEHUS, U NPU 3HAYEHUU MEPUOONYECKON
cocTaBnsiowen nepexogHoro Toka 6onee 3,5 IHoMm;

TypOoreHepaToOpOB C HEMOCPEACTBEHHBIM OXnaxaeHnem obmoTtok Tunos TBB, TB®, TIB n TBM,;

rmaporeHepaTopoB MoLLHOCTLIO 50 MBT u Gonee.

Mpu aBapuiiHbIX pexumax B 3MEKTPUYECKOW CUCTEME BKIOYEHWE Ha napannenbHyto paboTy Bcex

reHepaTtopoB BHE 3aBUCMMOCTU OT CUCTEMbI OXNnaxageHuna “n MOLUHOCTU MOXEeT Npon3BoAUTbLCA
crnoco6om CaMOCUHXPOHU3aUNN.



3.3.45. Cnocob caMOCMHXPOHM3aLUMM Kak OCHOBHOW CMOCOO BKIIOYEHWS Ha napannenbHyio paboTy
MOXeT npedycmaTpuaTbCs Ans:

TypboreHepaTopoB MOLIHOCTbI0 A0 3 MBT:

TypboreHepaTopoB C KOCBEHHbIM OXNaXAaeHnem MolHocTblo Goree 3 MBT, paboTatowmx
HenocpeacTBEHHO Ha COOpHbIe LUMHBI, eCrin nepuoauveckas COCTaBnsoWLas NepexogHoro Toka npwu
BKITHOYEHUUN B CETb CNOCOOOM CaMOCMHXPOHM3auun He npesocxoauT 3,5 IHom;

TypboreHepaTopOB C KOCBEHHbLIM oXNaxaeHnem, paboTtatoLmx B 6rioke ¢ TpaHcopmMaTopamu;
rmgporeHepaTopoB MoLLHOCTLIO A0 50 MBT;

rMAPOreHepaTopoB, 3MEKTPUYECKN KECTKO CBA3aHHbIX Mexady cobow n paboTarowmx yepes obLymi
BbIKITIOYaTENb NPY X CyMMapHoOW MoLuHocTh Ao 50 MBT.

B ykasaHHbIX cnydasx MOryT He npegycMaTpuBaTbCs YCTPOWCTBA MONyaBTOMaTUYECKOM U
aBTOMaTMYECKOM TOYHON CUHXPOHU3aLMN.

3.3.46. Mpu ucnonb3oBaHWM crnocoba CaMOCUHXPOHM3ALMM KaK OCHOBHOIO crocofa BKMOYEHUs
reHepaTopoB Ha NapannesnbHylo paboTy cregyeT npegycMaTpyBaTb YCTaHOBKY Ha ruaporeHepaTopax
YCTPOWCTB aBTOMAaTUYECKOW CAMOCMHXPOHM3aUuW, Ha TypGoreHepaTopax - YCTPOWCTB PY4YHOW WM
NonyaBTOMaTUYECKON CaMOCUHXPOHN3ALINN.

3.3.47. Tpn wucnonb3oBaHunM cnocoba TOYHOM CUHXPOHU3AUMM B KayecTBE OCHOBHOro cnocoba
BKITOYEHUS TEeHepaToOpOB Ha napannenbHyito paboTy, kak npaeBuno, crnegyet npegycMatpuBathb
YCT@HOBKY YCTPOWCTB aBTOMaTW4YeCKOW W MNOfyaBTOMAaTU4eCKOW TOYHOM CUHXpoHM3auuu. [ns
reHepaTopoB MowHocTeio Ao 15 MBT pgonyckaeTcs npuMeHeHue py4YHOW TOYHOW CUHXPOHM3aLun C
GrTOKMPOBKON OT HECUHXPOHHOTO BKITHOYEHUS.

3.3.48. B cooTBeTCTBMU C yKa3aHHbLIMW MOMOXEHUSMU BCE reHepaTopbl AOIMKHbI ObITb 060pYA0BaHbI
COOTBETCTBYIOLUMMM YCTPOMCTBAMU CUHXPOHU3aLMW, PAacCnOMNOXEHHbIMU Ha LEHTPanbHOM MyHKTe
yrnpaBneHns WM Ha MECTHOM MyHKTe ynpaBreHus ONA rmapoSneKTPOCTaHUMI, Ha [MaBHOM LwuTe
ynpasneHns unu Ha 6104HbIX WUTax ynpaBneHns AN TennoanekTpoCcTaHLUmMn.

BHe 3aBMCMMOCTM OT MPUMEHSIEMOrO cnocoba CUHXPOHM3aUnn BCe reHepaTtopbl AOOJTKHbI ObITb
o6opy,u,osaHb| yCTpOVICTBaMVI, NO3BONALWMMN B HEOOXOAMMBIX cny4daax npon3BoanTb PYHHYHO TOYHYHO
CUHXPOHM3aLUno C GHOKMDOBKOVI OT HECUHXPOHHOIO BKITHOYEHUA.

3.3.49. Tllpu BKMOYEHUM B CE€Tb CNOCOOGOM TOYHOW CUMHXPOHM3auuW AOBYX wnu ©Gonee
rmoporeHepatopoB, paboTalwmx 4Yepe3 OOWMH  BblKMOYaTenb, reHepaTopbl NpeaBapuUTeNibHO
CUHXPOHM3UPYIOTCA Mexay cobon cnocobom CamMOCMHXPOHM3aLUUW W C CeTbio - CMocoboM TOYHOW
CUHXPOHM3ALIMN.

3.3.50. Ha TpaH3UTHbIX NOACTaHUMAX OCHOBHOW CETU W 3MeKTpocTaHuusax, rae Tpebyertcs
CUMHXPOHM3aLMA OTAENbHbIX YacTel 3NEKTPUYECKOW CUCTEMbI, [OOMXKHbl NpegycMaTpuBaThCA
YCTPOWCTBA AN NONyaBTOMaTUYECKOWN UM PYYHOWN TOYHOW CUHXPOHU3ALIMK.

ABTOMATUYECKOE PETYNIMPOBAHWE BO3BYXXOEHUA, HANPAXEHUA
N PEAKTUBHOU MOLLIHOCTH

3.3.51. YcTpowcTBa aBTOMaTU4YeCKOro pPerynnpoBaHns BO3OYXAEHWS, HanpsHKeHWs M peakTUBHON
MOLLHOCTM NpeAHa3HaveHbl Ans:

NOALEPKAHMS HaMPSHKEHUA B SMEKTPUYECKON CUCTEME U Y SNEKTPOMPUEMHMKOB MO 3afaHHbIM
XapakTepucTukam npu HopmarnbHoW paboTe aNeKTPOIHepPreTUYEecKo CUCTEMbI;

pacnpefeneHma peakTUBHOM Harpys3kun mexany UCTOYHUKamMun PEaKkTUBHOM MOLLHOCTW NO 3ajaHHOMY
3aKOHY;

NOBLILUEHNS CTATUHECKOW Y AUHAMUYECKOWN YCTONYMBOCTM INIEKTPUYECKUX CUCTEM U AeMNUPOBaHUSA
konebaHui B nepexoHbIX pexunmax.



3.3.52. CUMHXpOHHblE MalUUHbI (reHepaTopbl, KOMMNEHCATOpbl, JANEKTPOABUraTenu) AOIKHblI ObiTb
obopypoBaHbl  ycTponctBamu  APB.  ABTOMaTMyeckue  perynatopbl  BO3OYXOEHWUA  OOMKHbI
cootBeTcTBOBaTh TpeboBaHnam [OCT Ha cuctembl BO3OYXKAEHUA W TEXHUYECKMM YCMOBUSIM Ha
obopyaoBaHne cucteM BO30Y>KAEHUS.

[na reHepaTOpOB M CUHXPOHHbIX KOMMEHCAaTOPOB MOLLHOCTHI0O MeHee 2,5 MBT, 3a ucknoveHnem
reHepaTopoB 3MNEeKTPOCTaHUMN, paboTalowmux M30NUPOBAHHO WNW B 3Heprocucteme HebonbLIoW
MOLLHOCTK, [AOMyCKaeTcs MNPUMEHATb TOMbKO YCTPOWCTBa peneriHon (PopCUMPOBKM BO3BYXAEHUS.
CVHXPOHHBbIE 3neKkTpoaBurateny OomkHbl ObiTb obopyaoBaHbl ycTponicTBamm APB B cOOTBETCTBUM C
5.3.121 5.3.13.

3.3.53. [lomkHa 6bITb 06ecneveHa BbiCOKas HaAEXHOCTb NuTaHns APB 1 opyrux yCTpONCTB CUCTEMBI
BO30OYXAEHNST OT TpaHCOPMAaTOPOB HaMpPsKEHUs, a TakkKe BbICOKAs HaOEeXHOCTb COOTBETCTBYHLLMX
uenemn.

Mpu nogknioveHun APB Kk TpaHcdhopmaTopy HanpsikeHus, MMelowemy npeaoxpaHuTenn Ha
NepBUYHON CTOPOHE:

APB u gpyrve ycTpolcTBa CUCTeMbl BO3BYXXOEHUs, NOTeps NMUTaHUs KOTOPbIX MOXET MPUBECTU K
neperpyske WUnu HegonycTUMOMY CHWXKEHWUIO BO30OYXOEHWUS MaluuHbl, JOJDKHbI NPUCOEAMNHSATLCA K UX
BTOPMYHbLIM BbiBOAaM Ges npedoxpaHuTenen 1 aBToOMaTUYEeCKUX BbIKMoYaTenei;

YCTPOWCTBO penemHon OpCUPOBKM OOMKHO BbIMOMHATLCA Tak, YTOObI McKMoYanack BO3MOXHOCTb
ero noxHom paboTbl Npu neperopaHnM OAHOrO W3 MpedoxpaHuTenenl C MEepBUYHON CTOPOHbI
TpaHCOpPMaTOPOB HaMNpPsXKeHNs.

Mpu nogkmoyeHun APB k TpaHccopmaTopy HanpsbkeHusi, He MMeloleMy npefoxpaHuTenen Ha
NepPBUYHOWN CTOPOHE:

APB 1 apyrme ycTponcTBa CUCTEMbl BO30OYXOEHWUS OOMKHbI MPUCOEAMHATLCA K UX BTOPUYHBIM
BbIBOAAM Yepe3 aBToOMaTYecKme BbiKIoYaTeny;

AOJDKHbI ObITb npegycMoTpeHbl MeponpuaTna no UCnosib3oBaHUKO BCMoOMoOraTesibHbIX KOHTaKTOB
aBToOMaTM4eCcKoro BblKnw4aTend, WCK4vawwpne neperpysky wunm  HegonyctumMoe  CHUMXKeHue
BOS6y)KAeHVIF| MalUuHbI B Criy4ae OTKIMIoYeHNA aBTOMaTU4YeCKOoro Bblkno4aTena.

K TpaHcchopmaTopam HanpskeHusl, K KoTopbiM nogkntodatotes APB 1 gpyrue yctponcTea cuctembl
BO3OYXOEHWNS, KaKk MNpaBuIo, He [OJKHbI MPUCOEAMHATBCA OpyrMe YcTpoucTBa M npubopbl. B
OTAENbHBIX CNy4Yasx [OMyCcKaeTCsi NPUCOEAMHEHME 3TUX YCTPOWCTB M NpubOpPOB Yepe3 OTAEenNbHble
aBTOMaTMYECKME BbIKMOYATENW I NPEAOXPAHUTENMN.

3.3.54. YctponcTtea APB rugporeHepaTopoB AOMKHbI ObITb BbINOMHEHBI Tak, YTOObI B criydae copoca
Harpyskv npyv MCNPaBHOM PErynATope CKOPOCTW MCKMYanoch cpabaTbiBaHne 3awuTbl OT MOBbILLEHWS
HanpsbkeHust. Mpu HeobxoanmocTu yctporictBo APB MoxeT ObITb JONOMHEHO peneriHbiIM YCTPONCTBOM
ObICTPOAENCTBYIOLLETO Pa3BO30YXAEHUS.

3.3.55. Cxema ycTpoiicTBa penewHon opcupoBkn BO3OYXOEHUST [OOMKHA npegycMaTpuBaTb
BO3MOXHOCTb MepeBoAda ero AeNCTBUS Ha pe3epBHbin BO3OyauTenb npu 3aMeHe MM OCHOBHOMO
BO3bOyauTens.

3.3.56. YcTponctBa  KOMNayHOAMPOBaHMS  BO3OYXAEHUS  AOOMKHbI  MPUCOEAMHATBCA K
TpaHcdopmaTopam Toka CO CTOPOHbI BblBOA4A FeHepaTopa WM CUHXPOHHOFO KoMreHcaTtopa (co
CTOPOHbI LLKH).

3.3.57. [ns CUHXPOHHbIX FeHepaTOPOB W KOMMEHCATOPOB C HEMOCPEACTBEHHLIM OXMaXAeHUeM,
reHepaTopoB MoliHocTbio 15 MBT n 6onee m komneHcaTopoB MolHocTbo 15 Meap un 6Gonee,
3MEKTPOCTaHUMIN U MNOoACTaHUMi 6e3 NOCTOSIHHOrO [eXypcTBa MepcoHana B MOMELLeHUU LWwuTa
ynpasrieHna OO0JKHO ObITb npegycMoTpeHO aBTOMaTU4YeCKoe OorpaHunyeHue neperpysku c Bblﬂep)KKOVI
BPEMEHMU, 3aBUCALLEN OT KPATHOCTUN Neperpysku.

[o 0ocCBOEHMSI CEpPUMHOro BbiMycka YCTPOWCTB aBTOMAaTUYECKOTO OFpaHWYEHUst MNeperpyskun c
3aBMCUMOW BbIAEPXKKOMW BpemMeHu Ans MawumH MowHocTeto go 200 MBT (Meap) ponyckaetcs
yCTaHaBNMBaTb YCTPOWCTBA OFPaHUYEHUSI C HE3ABUCUMOW MO BPEMEHMW XapaKTePUCTUKON.



YCTpOMCTBO aBTOMaTUYECKOTO OrpaHUYeHUsl Neperpysku He OOSDKHO MpensTCTBOBaTh (POPCUMPOBKE
BO3OYXXOEHWUSI B Te4YeHUe BPEMEHM, KOTOpOe [JOoMnyckaeTcsl [N COOTBETCTBYIOLLEro WCMONHeHUs
MaLUMHbI.

3.3.58. [1nqa reHepaTtopoB moliHocTbio 100 MBT 1 Gonee u ons KomneHcaTopoB MowHocTbio 100
Msap 1 bonee cneayeT yctaHaBnMBaTh ObiCTpoAENCTBYOWME CUCTEMBI BO3OYaeHuss ¢ APB cunbHOro
JencTeus.

B oTaenbHbIX criyyasx, onpeaensieMblX yCnoBusMuM paboTbl 3MEeKTPOCTaHUMU B 3HeprocucTeme,
ponyckaeTca ycTaHaBnuBaTb APB pgpyroro Tuna, a Takke MeANeHHO [AelCTBylolmne CuUcTemsl
BO30yxaeHus.

3.3.59. Cucrtema B03OyxgeHus wu ycTpoictBa APB pomkHbl ob6ecrneumBaTb YCTOMWYMBOE
perynupoBaHue B npeenax oT HauMeHbLUero AonycTUMoro 4o HanbonbLuero AonyCcTUMOro 3Ha4YeHus
Toka BO30OYyxaeHus. [ns CUHXPOHHbIX KOMMNEHCATOPOB C HEPEBEPCUMBHOW CUCTEMOW BO30YXOEeHUS
perynupoBaHue [OMKHO obecneymBaTbCa HauyMHas OT 3HAYEHUs TOka poTopa, NPaKkTUYEeCKU PaBHOro
Hymo, a AN KOMNeHcaTopoB C PEBEPCUMBHON CUCTEMON BO3OYXAEHMSA - OT HanbonbLlero 4onyCTMMOro
3Ha4YeHUs OTpMLUATENBHOrO ToKa BO30YKAEHUS.

Ons mawwuH, paboTawowux B 6noke c TpaHcdopMatopamu, OofkHa ObiTb NpedycMoTpeHa
BO3MOXHOCTb TOKOBOW KOMMEHCaLMmM NoTepu HanpshkeHns B TpaHcopmaTtope.

3.3.60. NeHepaTOpbl MOLWHOCTLIO 2,5 MBT 1 Gonee rmapo- U TENNOBbIX 3MEKTPOCTaHUUA C YNCIIOM
arperatoB 4eTbipe U Oonee [OOMKHbI OcCHalWaTbCca 06LecTaHUMOHHbIMKM ACY TexHONornyeckumu
npoueccamm unu (NpM UX OTCYTCTBMM) CUCTEMaMU [PYMNnoBOro ynpaeneHus Bo3OyxaeHnem. ITn
CUCTEMbI Ha reHepaTopax TennoBbIX INEKTPOCTAHLUMIA PEKOMEHAYETCS BbINOMHATE B 3aBUCUMOCTU OT
CXeMbl, pexunma 1 MOLLHOCTU Sf1eKTPOCTaHLUN.

3.3.61. TpaHcdopmatopel ¢ PIH pacnpegenvTenbHbiX MNOACTAHUMIA U COBCTBEHHBIX HYXA
3NeKTPOCTaHUUIA, a TaKKe NIMHENHbIE PerynsaTopbl pacnpefenuTenbHbiX NOACTaHUMIA AN NoAAepKaHUst
WNM 3aJaHHOTO W3MEHEHWUs] HamnpsXeHWs [OMKHbl OCHaWaTbCAd CUCTEMOW aBTOMAaTUYECKOro
perynupoBaHus koadpduumeHta TpaHcdopmaumn. MNMpn HeobXxoAMMOCTM aBTOMaTUYECKNE perynsTopsbl
OOMKHbI ob6ecneynBaTb BCTPOEYHOE PErynMpoBaHNe HanpsxeHus.

MoagctaHuumn, Ha KOTOpbIX MpedycMaTpuBaeTcs napannensHas pabota TpaHchopmaTopoB
(aBTOTpaHCOpMaToOpoB) C aBTOMATMYECKUM perynupoBaHMeM koadduumeHTa TpaHcdopmaumm,
OOMKHbl  OcHawaTbcs  OOLEenoACTaHUMOHHONW — aBTOMAaTM3WPOBaHHOW  CUCTEMOMW  yrpaBrieHus
TEXHOMOIMYECKUMM MPOLIECCaMUN UMM CUCTEMON FPYNMNOBOro PerynnpoBaHnst, UCKITHOYatoLLen NosiBNieHne
HeLoNYCTUMbIX YpaBHUTENbHbLIX TOKOB MexXay TpaHcdopMaTopamu.

3.3.62. KoHgeHcaTopHble YCTAHOBKM OOJMKHbI OblTb 000pYyAOBaHbl YCTPOMCTBaMM aBTOMAaTUYECKOro
perynupoBaHus B COOTBETCTBUM C M. 5.6.

ABTOMATUYECKOE PEFYNIMPOBAHUE YACTOTbI U AKTUBHOM
MOLLIHOCTU (APYM)

3.3.63. Cwnctembl aBTOMaTMYECKOrO PerynmpoBaHUsA 4YacToTbl M akTMBHOM MowHocTn (APYM)
npeaHasHavyeHbl Ans:

noAAep)KaHUsl YacToTbl B 9HeproobbeanHEHUsIX U U30NMPOBaHHbLIX 3HEProcMcTemMax B HopMarsbHbIX
pexumax cornacHo TpeGoeaHmsaim TOCT Ha KayecTBO 3M1EKTPUYECKO SHEpPTuK;

perynupoBaHust 06MEeHHbIX MOLLIHOCTEN 3HEProoObeAMHEHUA U OrPaHNYeHUs NePEeTOKOB MOLLHOCTU
MO KOHTPONUPYEMbIM BHELLHUM U BHYTPEHHVUM CBS3AM 3HEProo6beavHEHUI N SHEPrOCUCTEM;

pacnpefeneHns MOLLHOCTU (B TOM YMCRe 3KOHOMUYHOrO) MexXay obbekTaMu ynpaBreHus Ha BCex
YPOBHSIX OMCMNETYEPCKOro yrnpasneHns (mexagy obbeauHeHHbiMK aHeprocuctemamm B "EQC Poccum”,
aHeprocuctemamu B OIC, anekTpocTaHUMsSMN B S3HEProcucTeMax 1 arperatamu unm aHeprobnokamu B
npeaenax anekTpocTaHuun).

3.3.64. Cuctembl APYM porkHbl obecneumBaTb (MpU HanuUuMmM HeoBGXOOMMOrO PEryriMpoBOYHOMO
OuanasoHa) Ha ynpaensieMbIX 3MEKTPOCTAHUMAX MOLAEPXKAHWE CpedHero OTKIIOHEHUS 4acToTbl OT
3afjaHHOro 3HaveHusa B npegenax +0,1 M4 B 4ECATUMUHYTHBLIX MHTEpPBanax M OrpaHNyYeHne nepeTtoka



MOLLUHOCTU NO KOHTPOJNINMPpYyEMbIM CBA3AM C NogaBlneHnemM He MeHee YeM Ha 70% aMnnnTynbl konebaHui
nepeTtoka MOLHOCTK C nepunoaom 2 MVH U1 Gonee.

3.3.65. B cuctemy APYM JosmkHbl BXOOUTD:

yCTPOMCTBA aBTOMAaTUYECKOrO PErynMpoBaHUsi 4acToTbl, OBMEHHOW MOLLYHOCTM W OrpaHUYeHUs
nepeTokoB Ha ancnetyepckux nyHktax "EQC Poccun" n O3C;

YCTPOWCTBA pacnpepeneHns ynpaensiowmx BO3AENCTBUIA OT BbillecToAwmx cuctem APYUM mexay
ynpaBnseMbiM 3NEeKTPOCTaHUMSAMU M YCTPOWCTBA OrpaHWYeHUs MEepeTokoB MO KOHTPONMpyembiM
BHYTPEHHUM CBSI3IM Ha AMCNETYEPCKUX NMYHKTaX SHEProcUCTEM;

yCTpOVICTBa ynpasrieHus aKTUBHOW MOLLHOCTbLIO Ha 3MEKTPOCTaHUMAX, NpUBReKaemblX K y4yacTunio B
aBTOMaTU4eCKoM ynpaBiieHUN MOLLHOCTbIO;

OaT4nKn nepeTokoB aKTUBHOW MOLLHOCTU 1 cpenctea TefieMexaHUKN.

3.3.66. Yctpomctea APYM Ha paucnetyepckux MNyHKTax AOrmkHbl obecneynBaTtb BbiSiBMEHWE
OTKINOHEHUI haKTUHECKOro pexmma paboTbl 0T 3agaHHOro, opMmMpoBaHme 1 nepegady ynpasnsioLwmx
BO3JEWCTBMI ANA OUCTETYEPCKMX MYHKTOB HWXKHEro YPOBHS YNPaBNeHUs W ONSA 3NEeKTPOCTaHLMA,
npuBneKaembix K aBTOMaTU4ECKOMY YNPaBeHU0 MOLLHOCTbIO.

3.3.67. VYcTponctBa aBTOMaTUYECKOrO YMpaBfeHUs MOLLUHOCTbIO 3fIEKTPOCTAHUMN  OOSMKHbI
obecneumBaTb:

npuem n npeobpasoBaHne ynpaBnAlWUX BO3OEWACTBUNA, MOCTYNAOWMX C AMNCNETYEPCKMX MYHKTOB
BbILUECTOSILLEro YPOBHS YNpaBneHusl, U OpMUPOBaHWE YNPaBrnsoWmX BO3AENCTBUMA Ha YpOBHE
ynpaBieHUsi 3N1eKTPOCTaHLMI;

(hOpMUPOBaHME YNpaBsoWMX BO3AENCTBUI Ha OTAENbHbIe arperatbl (3Heprobnoku);

nogdepxaHne MOLLUHOCTM  arperaToB  (SHeprobnokoB) B COOTBETCTBUM C  MOSNYyYEHHbIMU
yNpaBnawnLWUMN BO30ENCTBUAMN.

3.3.68. YnpaBneHve MOLLHOCTbK 3MEKTPOCTaHUUM OOMMKHO OCYLLECTBRAATBCS CO CTAaTM3MOM MO
yacToTe, M3MeHsieMbIM B npegenax ot 3 o 6%.

3.3.69. Ha rmmagpoanekTpoCcTaHUUsAX CUCTEMbl YNpaBfeHUs  MOLLHOCTbIO  AOMXKHbl  UMETb
aBTOMaTUYECKNE YCTpOWCTBa, obecneymBatoime Myck U OCTAaHOB arperaTtoB, a nNpu HeobxooumocTu
Takke nepeBoq arperatoB B pPeXMMbl CUHXPOHHOrO KOMMeHcaTopa U reHepaTopHbIA B 3aBUCUMOCTU OT
YCIOBUIA N pexrnma paboTbl SMEKTPOCTAHUMUA U SHEPTrOCUCTEMBI C YYETOM MMEIOLLMXCA OrpaHUYeHUn B
paboTe arperaTos.

MMapoanekTpocTaHUUM, MOLLHOCTb KOTOPbIX OMNpPEeAensieTcs PexumMoM BOAOTOKa, pekoMeHAyeTcs
obopyaoBaTe aBTOMATUYECKMMU PEFYNATOPaMM MOLLHOCTU NO BOOOTOKY.

3.3.70. Yctponctea APYM gomkHbl gonyckaTtb ornepaTMBHOE W3MEHeHWe napamMeTpoB HACTPOWKU
npu M3MEHEHWM PEXUMOB paboTbl 0ObEKTa ynpaBneHUs, OCHaLLATbCA 3IEMEHTaMU CUrHanm3auuu,
OnoKMpOBKaMM M 3almTamu, NpPedoTBPALLALWUMUN HEMPaBUITbHbIE UX OENCTBUS MNPU HapyLIEHUU
HOPMarbHbIX PEXUMOB paboThl OOBHEKTOB yNpaBNeHUs, NPU HEMCMPABHOCTAX B CaMUX YCTPOWCTBAX, a
TaKke WCKIOYALWMMM Te OEWCTBMS, KOTOpble MOryT nomelwatb (OYHKUMOHUPOBAHUIO YCTPOWCTB
NpOTUBOABAPUINHOM aBTOMATUKM.

Ha TtennoBbix anekTpocTaHumsx yctponctBa APYM pomxHbl ObiTb 060pynoBaHbl 3neMeHTamu,
npegoTBpalLaloLMMN T€ WU3MEHEHUS TEXHOMOIMYECKUX MapamMeTpoB Bbille AONYCTUMbIX Npenernos,
KOTOpblE BbI3BaHbl AENCTBUEM 3TUX YCTPOWCTB Ha arperaTbl (3Heprobnoku).

3.3.71. CpeactBa TeneMexaHWkM .OOSMKHbI obecneymBaTb BBOA WMHOpMauuM O mnepeTokax Mo
KOHTPONMMPYEMbIM ~ BHYTPUCUCTEMHBIM M MEXCUCTEMHBLIM  CBS3AM, Nepedady  YnpasnsitoLmMX
BO3ENCTBMA M curHanoB oT ycTponctB APYUM Ha oObekTbl ynpaBneHusl, a Takke nepegady
Heo6XxoaAMMON MHOPMALIMK Ha BbILLECTOSILLNIA YPOBEHD YNpPaBreHusl.

CymMapHoe 3HayeHue curHanoB B cpeacTBax TenemexaHuvku n yctpomcrtsax APYM He gomkHO
npesbiWwaTth 5 c.



ABTOMATWYECKOE NMPEAOTBPALLEHUE HAPYLUEHUA YCTONYNBOCTU

3.3.72. YcTpowncTtBa aBTOMaTUYECKOro NpeaoTBpaLleHNsi HapyLIeHUA YCTOMYMBOCTM 3HEProcucTem
OOMMKHbI NMpedycmMaTpuBaTbCA B 3aBUCUMOCTU OT KOHKPETHbIX YCMOBUW ram, rae 310 TeXHUYECKU u
3KOHOMUYECKU LenecoobpasHo, - Ans COXpaHeHUs AMHaMUYecKonW YCTOMYMBOCTM U obecnedeHuns
HOpPMaTMBHOTO 3anaca CTaTU4YEeCKOW YCTOMYMBOCTM B NMOCIeaBapuiiHbIX peXumax.

YcTpowncTtea aBToMaTu4yeckoro npenorepalleHnsa HapyLlleHuna yCTOVILIMBOCTVI MOryT
npegycmaTpuBaTtbCs AN AENCTBUS B cny4yaax:

a) OTKMIYEHNs NUHUK 6e3 NOBPEeXAEHUs, a Takke Npu NOBpPeXAEeHUsX B pesynbTate ogHOMa3sHbIX
K3 npu pabote ocHoBHOM 3awmTtel U OAlMB B BO3MOXHbIX pPeXuMax MOBbILEHHOW 3arpysku
anekTponepeaay n B PEMOHTHBIX CXxemMax CeTw; A0oMNycKaeTCcs NpMMeHeHWe yCTPOWUCTB aBTOMaTUKN Mpu
3TUX MOBPEXAEHMAX W B HOPMAlbHbIX CXeMax W peXumax 3HEeprocUcTeMbl, €cnv HapylleHue
YCTOMYMBOCTW B pe3ynbTaTte OTka3a aBTOMAaTWMKM HE MOXET MPUBECTU K MOTEpPEe 3HAYUTENbHOW YacTu
Harpysku aHeprocucTeMsbl (Hanpumep, 3a cyet gencteust A4P);

6) OTKNIOYEHMA NMHUIA B pedynbTaTe MHorodasHbix K3 npu pabote 0CHOBHOW 3aluTbl B HOPMansHON
N PEMOHTHON Cxemax CeTu; JONyckaeTCcs He yunTbiBaTb Haubonee pefkve pexumbl MOBbILLEHHOW
3arpysku anekrponepegay;

B) OTKasoB Bblknoyatens c¢ pgencteuem YPOB npu K3 B HopmanbHOM pexume paboThbl
3HEpProcucTeMbl 1 B HOPMaribHOW cxeme paboTbl ceTy;

F) NONMHOro pasgeneHuna sHeprocuncteMmbl Ha HECUHXPOHHO pa60Tarou.|,V|e 4acTh aneKkTponepenay B
HOpMalibHOM peXunme;

[) 3Ha4YMTENbHOro aBapuHoOro aeduunta unu n3bbiTka MOLLHOCTN B O4HOW N3 COEAMHAEMbIX YacTemn
3HeproobbegMHEHMS;

€) paboTtbl ycTporicte BAMNB nnu AlNB B HOpMarnbHbIX CXEME U PEXUME.

3.3.73. VYcTponctBa aBTOMaTU4eCKOro MNpPeAoTBpalleHUsl HapyLeHUWn YCTOMYMBOCTU  MOTYT
BO3JeNCTBOBATbL Ha:

a) OTKIIOYEHNE YacTU reHepaTopoB MMOPOINEKTPOCTAHLMIN N KaK MUCKITHOYEHUE - reHepaTopoB wnu
OrOKOB TEMMOBbLIX 3NEKTPOCTAHLUN;

6) BbICTPOE CHWKEHME UMW YBENUYEHWNE HArpy3ku NapoBbIMU TypbGrHamu B npedenax BO3MOXHOCTEN
Tennocunosoro obopynoBaHus (6e3 nocrnenyloWwero aBTOMATUYECKOro BOCCTaHOBIEHUSI MPEXHeN
Harpysku);

B) OTKIIOYEHUE (B MCKIMIOYUTENBHBIX CNy4asx) 4acTu Harpysku notpebutenew, nerko nepeHocsAwmx
KpaTKOBPEMEHHBIA  NepepbiB  3NEeKTPOCHabXeHns  (CneumanbHOe aBTOMaTW4ecKoe  OTKIIYEeHue
Harpysku);

F) AereHne sHeprocmctem (ecnm YKa3aHHble BbilLle MeponpuaTua He,EI,OCTaTO‘-IHbI);

D,) KpaTKoBpeMeHHOE 6bICTp09 CHWXeHMne Harpyskn napoBbIX Typ6l4H (C nocnegywowmm
aBTOMaTMYECKMM BOCCTaHOBIIEHNEM MPEXHEN Harpy3|<v|).

YcTponcTBa aBTOMaTMYECKOro NpeaoTBpaLLEeHNst HAPYLUEHWIA YCTOMYMBOCTM MOTYT U3MEHSITb PEXUM
paboTbl YCTPOWCTB MPOAOSIBHOW M MOMNEPEYHON €MKOCTHOW KOMMEeHcaumMm u apyroro o6opyaoBaHus
anekTponepenayn, HanpuMep LYHTUPYIOLLMX PEaKTOPOB, aBTOMATMYECKUX PErynsaTopoB BO3OyXAeHUs
reHepaTopoB U T. M. CHWXeHMEe aKTMBHOW MOLLHOCTW 3MEKTPOCTaHUMI Npu noepexaeHusx no 3.3.72,
nn. a n 6, xxenaTenbHO OorpaHM4MBaTh TEM OOGBEMOM 1 B OCHOBHOM TEMU CIydasiMu, KOrga 1o He BeaeT
k gencteuto AYP B 3HeprocMcTtemMe unm kK Apyrum HebnaronpusiTHeIM NOCHNeaCTBUSIM.

3.3.74. VIHTEHCUBHOCTb YNpaBnsioLWmX BO3AENCTBUIA, NogaBaeMbIX YCTPOMCTBAMU aBTOMAaTUYECKOro
NnpeaoTBpaLleHNs HapyLleHUn YCTOMYMBOCTU (HanpuMep, MOLLHOCTb OTKIIOYaeMbIX reHepaTopoB UMK
rnybuHa pasrpy3ks TypOuH), AOMmKHA OnpeaensitbCad WHTEHCUMBHOCTb BO3MYLLAMKLIEro BO3OEWCTBUA
(Hanpumep, cOpoc nepeaaBaemMolrt akTUBHOW MOLLHOCTM MpU BO3HUKHOBEHMM K3 1 NpoaomknTenbHOCTb
nocrnegHero) WM MepexogHoro npouecca, (UKCUPYEMbIX aBTOMAaTMYECKW, a TaKKe TSKECTbH
WUCXOOHOTO pexuma, (UKCMPYEMON Takke aBTOMaTUYECKU WNKU, B WCKMHOYUTENbHBIX CryYasix,
nepcoHarnom.



ABTOMATUYECKOE NPEKPALLEHUE ACUHXPOHHOI'O PEXXUMA

3.3.75. [Ina npekpalieHns acuHXpoHHoro pexuma (AP) B criyyae ero BO3HUKHOBEHMWS OOMXHbI B
OCHOBHOM MPUMEHSITECA YCTPOMCTBa aBTOMATUKKU, OTMMYAIOLME aCUHXPOHHBIN PEXUM OT CMHXPOHHbIX
kavaHu, K3 nnu gpyrmx HeHopMasbHbIX PEXUMOB paboThl.

Mo BO3MOXHOCTM YyKasaHHble YCTPOWCTBA CriedyeT BbIMOMHATb TaK, YTOObl OHM npexae Bcero
cnocobCTBOBanM  OCYLLUECTBMEHUIO  MEpOonpuaTWiA, HampaBneHHblX Ha obnerdyeHne  ycrnosui
PEeCUMHXPOHM3aLMK, Hanpumep:

BbicTpoMy Habopy Harpysku TypbuHamMy Unn YaCTUHHOMY OTKIHOYEHUIO NoTpebuTenen (B Ton Yactu
3HEepProcmMcTeMbl, B KOTOPOWM BO3HUK AedULNT MOLLHOCTH);

YMEHbLUEHUO reHepupyroLLeNn MOLLHOCTU NyTEM BO3AENCTBUS Ha perynaTtopbl CKOPOCTU Typ6VIH nnm
OTKITHO4EeHUA YaCTu reHepaTopoB (B TOW YacTu SHEProCUCTEMbI, B KOTOPOW BO3HMK n36bITOK MOLLI,HOCTVI).

ABTOMaTUN4eECKOE pasaeneHne 3HeprocuctemMbl B 3adaHHbIX TOYKaxX MNpPUMEeHAEeTCA nocne
BO3HWKHOBeHUA AP, ecnu YKa3aHHble MeponpuatTna He npuBoadaT K pPeCcUMHXpOoHM3auun nocne
npoxoxaeHuna 3agaHHOro 4Ymcrna uuknos KayaHun, unm npu onnTenbHOCTU aCMHXPOHHOIo xoda oonbLie
3aJaHHOro npeaena.

B cny4dadax HegonyCtMMOCTU aCUHXPOHHOIO pexumma, OonacHOCTU wunm mMarnom SCDC*)GKTVIBHOCTVI
pecuHXpoHun3aunn aOna npekpaweHuna AP HeobxoaMmo ucnonb3oBaTb [OefeHNe C HaMMeHbLUUM

BpemMmeHeM, NMpn KOToOpoM obecneynBaeTcs yCTOIZ‘-IVIBOCTb no OpyrMMm CBA3AM N CENEKTUBHOE nencreune
aBTOMaTUKN.

ABTOMATUYECKOE OrPAHUYEHUE CHUXEHUA YACTOTbI

3.3.76. ABTOMaTn4yeckoe orpaHM4yeHne CHUXKEHNS YacTOTbl JOMMKHO BbIMOSHATLCA C TAKUM pacyeToM,
4yTo6bl MpU OOOM BO3MOXHOM AeduuuTe MOLLHOCTM B 3HEpProoobeduHEeHWUW, 3Heprocucteme,
3Heproysne BO3MOXHOCTb CHUXXEHMWS YacToTbl HWKe YPOoBHSA 45 'y Bbina ncknoyeHa nonHoCTbo, BpeMs
paboTbl ¢ YacToToM HUKe 47 'y He npeBbiwano 20 ¢, a ¢ YactoTon Hke 48,5 'y - 60 c.

3.3.77. Cncrtema aBTOMaTM4ECKOro OrpaHNYeHNs CHUXKEHUSI YacTOTbl OCYLLECTBNSET:

aBTOMaTMYECKNIA YaCTOTHbIN BBOA pe3epBa;

aBTOMaTMYECKYIO YaCTOTHYHO pa3rpy3ky (AYP);

OOMNONHUTENbHYIO Pasrpysky;

BKIIOYEHWE NMUTaHNSA OTKIMIOYEHHBbIX NOTpebuTenen npyn BocctaHoBneHnn Yactotel (YATB);

BblAENeHNe 3MNeKTPOCTaHUMN WNn reHepaTopoB CO cOanaHCMpOBAHHOW Harpy3koW, BblaereHve
reHepaTopOB Ha NUTaHWEe COBCTBEHHBIX HYXA, SNEKTPOCTaHLMN.

3.3.78. ABTOMaTU4eckuin BBOA, pesepBa Npu CHWXKEHUU YacTOTbl AOMKEH NCMOMNb30BaTbCA B NEPBYIO
oyepedb, YTOObI MO BO3MOXHOCTUM YMEHbLUMTH OOBEM OTKMKYEHWUS WUNU ANMTENbHOCTL NepepbiBa
nuTaHusa notpebuTtenen, n npegycMaTpuBaeT:

MOBUNN3aLMIO BKITKOYEHHOTO pe3epBa Ha TEMMOBbLIX 3NIEKTPOCTAHLMSAX;

aBTOMaTUYECKNI nyCcK rmgpoarperatoB, HaxogdLlWKNUXCA B pe3epBe;

aBTOMaTMYECKUMI NEepexos B aKTUBHbLIA PEXUM TMAPOreHepaTopoB, pa6OTaIOLLI,VIX B pexume
CUHXPOHHbIX KOMMNEHCaTOPOB;

aBTOMAaTWUYECKMIA NYCK ra30TypOUHHBLIX YCTaHOBOK.



3.3.79. AsTOmaTtuyeckas 4acToTHas pasrpy3ka npegycmaTpvBaeT OTKIOYeHWe noTpebutenen
HeGonblMMK  JonsiMM  NO  Mepe CHwxkeHus 4YactoTel (AYPI) wnu no mepe yBenuuyeHus
NPOAOIKMUTENBHOCTU CYLLECTBOBaHUA NOHMXKEHHOW YacToThbl (AYPII).

Yctponctea AYP  OOMKHbI yCTaHaBnMMBaTbCA, KakK MNpaBuio, Ha noACTaHUMAX 3HEProcUctembl.
,D,OI'IyCKaeTCH MX YCTaHOBKa HeENnocpenCcTBEeHHO Y I'IOTpeGVITeJ'IeVI noa KOHTpOoJeM 3HeprocncTtemMbl.

O6beMbl OTKMIOYEHUS Harpysku ycTaHaBnuBaloTCs, ucxoaa ns obecneyveHmsa addekTMBHOCTM Npu
nobbIX BO3MOXHbIX AeduuMTax MOLLHOCTW; O4YepenHOCTb OTKM4YeHus BblibupaeTca Tak, 4ToObI
YMeHbLMTL yuepb OT nepepbiBa 9NEKTPOCHAGXKEHWS, B YaCTHOCTU AOIMPKHO NMPUMEHATLCS Gonbluee
4ncno ycTponcTe n odepenent AYP, Gonee OTBETCTBEHHbIE MOTPEOUTENU OOMXKHBbI NOAKMIOYATLCH K
6onee ganbHUM NO BepPOATHOCTU cpabaTtbiBaHWsA ovepeasm.

OericteBne AYP pomkHo 6bITb cormacoBaHo ¢ paboton yctporicte AlNB u ABP. Hepgonyctumo
yMeHbLUeHne obbema AYP 3a cueT gencteus yctporicts ABP unu nepcoHana.

3.3.80. YcTponcTtea AOMONHUTENLHON pasrpy3kn OOSMKHbI NPUMEHATLCS B TEX dHeprocucTemax unm
YacTAX 3HEpProcucTeMsbl, rAe BO3MOXHbl O0COGeHHO 6ornblune MecTHble AedUUMTbHl MOLLHOCTU, NpuU
KoTopbIX AenictBue yctponctB AYPI okasbiBaeTca HeLoCTaTOYHO 3(PPEKTMBHBIM MO 3HAYEHUIO WU
CKOPOCTW pasrpy3ku.

HeobxoamMmocTb BbIMOMHEHUSI AOMOMHUTENBHOW pasrpy3kn, ee obbem, a Takke dakTopbl, Mo
KOTOPbIM OCYyLLeCTBNseTca ee cpabaTtbiBaHve (OTKIIOYEHWE MUTAOWMUX 3MeMeHTOB, COPOC akTUBHOM
MOLLHOCTM W T. M.), ONpeaenseTcs 9HeprocMcTeMomn.

3.3.81. Yctponcrtea YAIB wncnonb3yloTca Ans YMEHbLUEHUS MnepepbiBa MUTaHUS OTKIOYEHHbIX
notpebutenen B YCNOBMWAX BOCCTAHOBMEHUS 4acToTbl B pe3ynbTaTte peanusaunvM pes3epsBoB
reHepupyloLen  MOLIHOCTW,  PECUMHXPOHM3AUMM  WUAN  CUHXPOHU3aUMM MO  OTKMIOYMBLUENCH
aneKTponepepaye.

Mpu pasmelLeHnn yCTPOWUCTB U pacrnpedeneHny Harpysku no ovepegsam YAMB crnegyeT yuntbiBaTh
CTeneHb OTBETCTBEHHOCTUN NOTpebutenewn, BEPOATHOCTb MX OTKMOYeHNs aencrenem AYP, cnoxHocTb u
ANUTENBHOCTbL HEABTOMAaTUYECKOrO BOCCTAHOBIEHUS SMEKTPONUTaHUSA (MCXOAA M3 NPUHATOrO nopsaka
obenyxuBaHua o6bekToB). Kak npaBuno, odepeaHOCTb BKMOYeHns Harpy3km ot YATB gomxkHa GbiTb
obpaTHOM No cpaBHEHMIO C NpuHATOM Anst AYP.

3.3.82. BblgeneHne aneKkTPOCTaHUMIA WNW reHepaTopoB cO cGanaHCUPOBaHHOW Harpyskom,
BblJeMNEHNE reHepaTopoB Ha NUTaHWe COOCTBEHHBIX HYX, NPUMEHSIETCS:

Ana coxpaHeHua B pa60Te COBCTBEHHbIX HY>X[, 3NEKTPOCTaHLUNN;

AN npefoTBpalleHVs MOSTHOrO MOralleHWs 3neKTPOCTaHUMM Mnpu OTKa3e WM HedoCTaTOYHOW
3P PEKTMBHOCTN YCTPOWUCTB OFPaHNYEHNST CHXKEHNS YacToTbl no 3.3.79 1 3.3.81;

ans obecneveHuss nuTaHMst 0cob0 OTBETCTBEHHbIX I'IOTpeGVITej'Ieﬁ;
B3aMeH JOMNONTHUTENbHOM pPa3rpys3kuy, koraa 3To TeXHU4YEeCKMU 1 3KOHOMUYECKn uenecooGpasHo.

3.3.83. HeobxogmMmoCTb NPYMEHEeHUs OOMOMHUTENbLHOW pasrpyskn, Oo6beMbl OTKM4aemoun (npu
AYP) n Bkntovaemon (npu YAIB) Harpy3ku, ycTaBkv MO BPEMEHMW, YacTOTe U APYTMM KOHTPONUPYEMbIM
napameTpaMm [AONnA YCTPOWCTB OrPaHWYEHWUs] CHWKEHWUS 4acToTbl OMpedensdlTca npuv aKkchnyaTauum
3HEeprocmcTem B cOOTBETCTBUM C T3 1 ApyrMMy AUPEKTUBHBIMW MaTepuanamu.

ABTOMATUYECKOE OrPAHMYEHUE NOBbLIWEHUA YACTOTbI

3.3.84. C uenbio npenoTBpalLeHnss He[oMyCTUMOrO MOBLILLEHUS YacTOThbl HA TEMNMOBbLIX CTaHUMAX,
KOTOpble MOryT oOKa3aTbCA paboTaloWuMmy napannenbHo C TMAPOSMEKTPOCTaHUMSAMU 3HAYUTENbHO
6onbluen MOLIHOCTU B YCNoOBMAX cOpoca Harpysku, AOIMKHbI MPUMEHATLCS YCTPOWCTBA aBTOMAaTUKW,
OEeNCTBYIOLLEN NPY MOBBILLEHWN YacToThl Bbile 52-53 My, 3TM ycTponcTBa JOMKHBI B MEPBYIO oYepeb
OencTBoBaTb Ha OTKOYEeHWe 4vactu reHepatopoB [OC. BO3MOXHO MpPUMMEHEHWE YCTPOMCTB,
AencTByoWwmx Ha otaeneHue TOC ¢ Harpy3kon, Mo BO3MOXHOCTM COOTBETCTBYHOLLEN MX MOLLYHOCTU, OT
r3C.



Kpome TOro, B ysnax aHeprocucTtemsl, copepxawmx Tonbko MN3C, AomxkHbl npepycMaTpuBaTbes
YCTPOWCTBA, OrpaHWYMBaloLLMe aBapMnHOE MoBbILLEHNE YacToThbl 3Ha4eHneM 60 My 3a cyeT oTKMNYeHns
YacTn reHepaTopoB Ans obecneveHus HopmanbHOW paboTbl OBUraTenbHOW Harpysku, a B yanax,
codepxawmx Tonbko TIC, - ycTpPOWCTBa, OrpaHUYMBaOWNE ANUTENbHOE MOBbILEHWE YacToThbl
3Ha4yeHneM, Npu KOTOPOM Harpyska 3HeprobriokoB He BbIXOAWUT 3a npefenbl MX PeryrnmpoBOYHOrO
AvanasoHa.

ABTOMATUYECKOE OrPAHUYEHUE CHUXEHUA HAMNMPAXEHUA

3.3.85. VYcTponcTBa  aBTOMATMYECKOrO  OFPaAHWYEHUs  CHWXKEHUS  HamnpsKeHus  OOSMKHb
npeaycMaTpmBaTbCA C LEMbI UCKIIOYEHWUST HapyLleHWsl YCTOMYMBOCTU Harpy3kM M BO3HWKHOBEHUSI
NaBWHbl HANPSHXEHWS B NocrieaBapuiiHbIX YCNOBUSIX paboTbl 3HEProcUCTEMBI.

YKa3aHHble YCTPOWCTBa MOMYT KOHTPONMPOBATb KPOME 3HAYEHWUs! HanpshkeHus apyrve napameTpbl,
BKIOYAsi MPOM3BOAHYIO HaMpsXeHWs, U BO3OEWCTBYIOT Ha (DOPCMPOBKY BO3OYXAEHWUS CUHXPOHHbBIX
MaLUVH, (POPCUMPOBKY YCTPOWUCTB KOMMEHCALMM, OTKINIOYEHNE PEaKTOPOB N B NOPSIAKE UCKIHOYEHUS, Npu
HeJOCTaTO4YHOCTU CETEBbIX MEPONPUATUN N HanM4YMmM o60CHOBaHWS - Ha OTKMOYeHWe noTpebutenen.

ABTOMATUYECKOE OrPAHMYEHUE NOBbLIWEHUA HAMNPAXEHUA

3.3.86. C uenbko orpaHuMyeHnss ONUTENbHOCTM BO3OEWCTBUS MOBLILEHHOIO HarMpsPKeHUs Ha
BbICOKOBONIbTHOE OOOpyAoOBaHWE TWHWMA  3MEKTponepenayun, IneKkTpPoCTaHUMW U MoACTaHUWNA,
BbI3BAHHOrO OAHOCTOPOHHUM  OTKIOYEHMEM a3 IMHWA, [OOMKHbI  NMPUMEHSITbCA  YCTPOWCTBA
aBTOMaTVKW, OEUCTBYIOLWLME MNpU NOBbiWeHUM HanpsbkeHust Bbiwe 110-130% HOMMHanbHOro, npwu
HEeOOXOOMMOCTM C KOHTPOMiEM 3HayYeHUs] W HanpaBNeHUsl PEeakTUBHOW MOLUHOCTM MO  JIMHUAM
anekTponepenayu.

OTn ycTponcTBa AOSMKHbI [EWCTBOBATb C BbIAEPXKKOW BPEMEHW, YyuyuTbiBaloWen [ONyCTUMYHO
ANUTENbHOCTb NEePeHanpsXXeHUA N OTCTPOEHHOW OT ANUTENbHOCTN KOMMYTaUMOHHBIX U aTMOCepHbIX
nepeHanpsikeHWn 1 KavaHuW, B MepByl0 oyvepedb Ha BKIOYEHWEe LWYHTUPYIOLMX peakTopoB (ecnu
TaKkoBble WMEITCA Ha JNeKTpocTaHuuM Wnu  nogcTtaHuuv, rae  3aduKCUMpoBaHO MOBbILIEHWE
HanpsbkeHus). Ecnu Ha anekTpocTaHuuy WMnu MOACTaHLMM OTCYTCTBYIOT LUYHTUPYIOLLME PeakTopbl,
UMelLMe BbIKMOYaTeNW, WM BKIIIOYEHWE pPeakTopoB He MNpUMBOAUT K TpebyemMoMmy CHMKEHUIo
HanpsbkeHWs, YCTPOWCTBA [AOIMKHbI AEWCTBOBAaTb Ha OTKIIOYEHUE IUMHWK, Bbi3BaBLUEN MOBbILLEHWE
HanpspKeHUs.

ABTOMATUYECKOE NPEAOTBPALLUEHUE NEPEIMPY3KU OBOPYAOBAHUA

3.3.87. YcTponcTBa aBTOMaTUYECKOro NpeoTBpalleHunsi neperpy3km obopynoBaHus npegHasHaveHbl
ONsi orpaHM4eHns ANMTENbHOCTU Takoro TokKa B NIMHUSIX, TpaHcdopMaTopax, YCTPOWCTBaX NPOAOIbHOW
KOMMNeHcaunm1, KOTOpbI NpeBbilaeT HandonbLIMA ANUTENBHO AONYCTUMBIN 1 AonyckaeTcst MeHee 10-
20 MUH.

YKasaHHble YCTPOWCTBA [OMXKHbl BO34ENCTBOBaTb HAa pasrpy3ky 9NeKTpOCTaHUWW, MOryT
BO3[ENCTBOBATb Ha OTKIOYEHWEe noTpedbuTene M OeneHne CUCTEMbl, @ B KayecTBe MNoCregHewn
CTYMNEHU - Ha OTKIIOYEHWEe neperpyxatoLlerocs obopyaoBanus. Mpu 3TOM AOMKHBI BbITh NPUHATEI MEpPbI
No NpPeAoTBpaLLEHNI0 HapyLLEHWI YCTOMYMBOCTM 1 APYrMX HeGnaronpuaTHeIX NOCNeACTBUN.

TENEMEXAHUKA

3.3.88. CpenctBa TenemexaHukun (TerneynpaeneHue, TenecurHanusaumsi, TeneusmepeHue wu
TeneperynvlpoaaHme) AOOJDKHblI NPUMEHATBLCA AOnd  AucneTdyepcKoro ynpaBneHna TepputopuanbHO
paccpenoTOYEHHbIMU 3NTEKTPOYCTAHOBKAMM, CBA3AHHBIMU OOLUM PEXMMOM paboTbl, U UX KOHTPONS.
Obs3aTenbHbIM ycnoBmem nNpuMeHeHUa CcpeacTtB TeNeMexaHUKM 4ABndeTca Hannm4dne TexHUKO-



3KOHOMUYECKOW LienecoobpasHocTu (noBbilleHne 3PGEKTUBHOCTU ANUCMETYEPCKOro ynpaBneHusl, T.e.
ynyJlleHe BeleHNsl PEXXMMOB U NPOU3BOACTBEHHbLIX NPOLECCOB, YCKOPEHWE NIMKBUAALMN HApYLUEHWIA 1
aBapwii, NOBLILLEHNE SKOHOMWUYHOCTU U HALEXHOCTU paboThl 3NEKTPOYCTaHOBOK, yryylleHne kavecTBa
BblpabaTbIBAEMON 3HEPTUW, CHWXEHUE YWUCNEHHOCTU 3KCMyaTalMOHHOrO MNepcoHana W oTka3 oT
MOCTOSIHHOTO [IEXYPCTBA NepcoHana, yMeHblUeHUe nnollafent NpOM3BOACTBEHHBIX MOMELLEHWIA U T. 1.).

CpeacTBa TeniemMexaHvkvM MOryT NMpUMEHSTBCS Takke Ans Tenenepegayn curHanos cuctem APYM,
NPOTUBOABaPVNHOM aBTOMATUKN U OPYTMX CUCTEMHbIX YCTPOWCTB PErynnpoBaHns 1 ynpasneHus.

3.3.89. O6bembl TeneMexaHn3aLuum 3NeKTPOYyCTaHOBOK AOMXKHbI ONpeaenaTbCa oTpacneBbiMn Unu
BEJOMCTBEHHbIMW MONOXEHUSMU U YCTaHaBNMBaTbCH COBMECTHO C obbemamu aBTomaTudauuu. lMpu
3TOM cpeAcTBa TenemexaHusauuv B MEpBYH ouvepedb [OSKHbI Mcronb3oBaTbes Ans cbopa
MHOPMaLMM O pexumax paboTbl, COCTOSIHUM OCHOBHOMO KOMMYTALMOHHOTO 060pyAoBaHus,
M3MEHEHUSIX MPU BO3HUKHOBEHWUWN aBapUMHbLIX PEXMMOB WNMU COCTOSHWNA, a Takke Ans KOHTpons 3a
BbIMOJIHEHNEM  PacropsKEHW MO NPOWU3BOACTBY  MEPEKNOYEHUA  (MNaHOBbIX,  PEMOHTHbIX,
onepaTuBHbIX) UM BEOEHWNIO PEXMMOB 3KCMNIyaTauMoHHbIM NEPCOHANoM).

Mpu onpegeneHun obbemMOB TenemexaHw3aluu 3NeKTPOyCTaHOBOK Ge3 MOCTOSAHHOrO AeXypcTBa
nepcoHana B NepByl ouvepedb OOMKHA OblTb paccMOTpeHa BO3MOXHOCTb MPUMEHEHUS MpOoCTenLlen
TenecurHanv3auuu (aBapvinHo-npeaynpeanTenbHas TenecurHanM3aums Ha asa nnv 6onee curHanos).

3.3.90. TeneynpaBneHne [OIKHO npegycmaTpuBatbc B 0b6beme, Heobxogumom  Ans
LEHTPanu30oBaHHOIO peELIEHNs 3aady MO YCTAHOBIEHVMIO HaOEXHbIX W 3KOHOMWUYECKU BbIrOAHbIX
pPEeXnMOB paboThbl ANEKTPOYCTAHOBOK, paboTaloLWmUX B CMOXHbIX CETAX, €Crn 3TV 3afadn He MoryT 6biTb
peLLeHbl cpeacTBaMm aBTOMATUKN.

TeneynpaBneHne [OMKHO MpUMEHATbCA Ha obbekTax 6e3 MOCTOSHHOrO AeXxypcTBa MepcoHana,
JOnyckaeTcsi ero npuMeHeHne Ha obbekTax C MOCTOSHHBIM AEXYypPCTBOM MNepcoHana npu ycroBuu
4acToro n apeKTUBHOrO NCNONb30BaHUA.

Ons TeneynpaBnsieMblX 3MEKTPOYCTAHOBOK OMepauun TeneynpaBreHusi, Tak Xe kak U OeilcTBue
YCTPOWCTB 3aluTbl U aBTOMATUMKW, HE [OOJDKHbl TpeboBaTb AOMOMHUTENbHBIX OMNEepaTUBHbIX
nepexkntoyeHnii Ha mecTe (C Bble340M UM BbI3OBOM OMepaTMBHOrO nepcoHana).

an/I NPUMEPHO pPaBHOUEHHbIX 3aTpaTtax U TeXHUKO-BKOHOMUYECKMX MoKasaTtendax npeanodYtTeHune
AOOJKHO OTAaBaTbCA aBTOMaATU3aUnUn nepen teneynpaBieHneM.

3.3.91. TenecurHanusauusa gormkHa npegycMaTpuBaTbCs:

ana OT06pa)KEHVI$I Ha ANCNEeTYEePCKUX  NYHKTax NOJIOXXeHndA M COCTOAHMA  OCHOBHOIO
KOMMYTauUMOHHOIo oGopy,qoaaHmn TeX OJJIeKTPOYCTaHOBOK, Haxoaduwmxca B HenocpeacTtBeEHHOM
onepaTtuBHOM YyrnpaBlieHUN UNn BegeHun AOnUcCneT4YepCcKUX MNyHKTOB, KOTOpble MMEKT CylleCTBEeHHOe
3Ha4YeHne ongd pexmnma pa6OTbI CUCTEMDbI 3HepFOCHa6)KeHVIFI;

Ons BBOAA MHOpMaLnn B BbIMUCINTENbHbLIE MALUUHbLI UN yCTpOVICTBa O6pa60TKM MHdopmaLmu;
Ons nepefadn aBapuiniHbIX U npegynpeanTernbHbIX CUrHanos.

TenecurHanu3aumsi C 3NEKTPOYCTAHOBOK, KOTOpblE HAaxoOATCA B OMNEpPaTMBHOM  YMpaBreHuu
HECKOMNMbKMX AONCMETYEPCKUX MYHKTOB, KakK MpaBwmo, [AOMKHA MNepedaBaTbCs Ha  BbILLECTOSALLUNA
OUCNETYEPCKMI MYHKT MyTEM PeTpaHCrsauumM Unu oTbopa C HMKECTOSLLEro AMCMNETYEPCKOro MyHKTa.
Cuctema nepegayn MHGOPMaUMK, Kak MNpaBWUno, AOMKHA BbINOMHATECSA He 6onee 4eM € OfHOM
CTYMNEHbIO peTpaHCnALMN.

[Ons TenecurHanusaumMm COCTOSIHUS WU MOMOXEHUS 060py,EI,OBaHMﬂ ANEKTPOYCTaHOBOK, Kak
npaBwuso, AOJ/MPKEH UCNOMb30BaTbCA B KAYeCTBE AaTyMka OOWH BCMOMOraTesfbHbIA KOHTAKT UM KOHTaKT
pene-nosTopuUTeEnA.

3.3.92. Teneusmepenus p[ormkHbl obecneunBaTb nepedadyy OCHOBHBIX 3MEKTPUYECKMX  WIK
TEXHOMOMMYECKMX NapaMeTpoB (XapakTepusyLUMX PexumMbl paboTbl OTAEMbHbIX 3MEKTPOYCTaHOBOK),
HeobXoOMMbIX ANsi YCTAHOBMEHWUS] U KOHTPOMSl ONTUMarbHbIX PEXUMOB paboTbl BCEN CUCTEMBI
3HeprocHabXeHWs1 B LieNIoM, a Takke Ans npegoTBpaLlleHnst Unu NUKBUAaALMU BO3MOXHBIX aBapUHbIX
NpoLEeCcCoB.

TenenamepeHuss Haubornee BaXHbIX MNapaMeTpoOB, a TakkKe napameTpoB, HEOBXoAUMbIX A
nocreayoLlei peTpaHCnsaUmMmn, CyMMUPOBaHNS UMW PErUCTPaLIMK, OOSDKHbI BLINOSHATLCS, Kak Npasusio,
HEMpPepbIBHLIMU.



Cucrtema nepenadu Tenem3mepeHM|71 Ha BbllleCcToAlMe OnucneTyepckme nyHKTbl, KakK npaswuno,
[JOIMKHA BbINONHATLCSA He Bonee Yyem c ogHoM CTYyNneHblo peTpaHcnaunn.

TenensamepeHus napameTpoB, He Tpe6y+ou.w|x NOCTOAHHOIO KOHTPOJIA, AOJIKHblI OCYLUECTBIATLCA
nepmnognyeckn nnm no Bbi30BY.

Mpn BbLINONHEHUW TeneusmepeHWn [OSMKHbI Y4MTbiBAaTbCA HEOOXOAMMOCTb MECTHOro oTcyeTa
napamMeTpoB Ha KOHTponuvpyembix nNyHkTax. W3ameputenbHble npeobpasosatenu  (4atyvku
TeneuamepeHun), obecneuvBaloline MeECTHbIN OTCHET MOKa3aHuh, Kak npaBuIo,  OOSMKHbI
yCTaHaBNMBaTbCqd BMECTO LMTOBbIX NPUOOPOB, €Cnn Npu 3TOM COXPaHSIeTCH Kracc TOYHOCTU
naMmepeHuit (cm. Takke rm. 1.6).

3.3.93. OGbeMbl TeneMexaHusaLuy 31eKTPOYCTaHOBOK, TPeboBaHUA K YCTPOCTBaM TerleMexaHUKu
M KaHanam cBA3M (TpakT Terenepeaadu) nNpv WUCMOSIb30BaHWUKM CPeACTB TerleMexaHuku Ans uenem
TeneperynmpoBaHna OMNpeaensoTcs B YacTU TOYHOCTW, HaAEXHOCTVM W 3anasdbiBaHus MHopmaumm
MPOEKTOM aBTOMAaTUYECKOrO PeryfipoBaHusl 4acToTbl W MOTOKOB MOLLHOCTM B OGbEAMHEHHbIX
aHeprocucTemax. TeneusmepeHusi napamMeTpoB, HEOOXOOWMbIX Ans CUCTEMbl aBTOMATUYECKOro
PerynnpoBaHmsi 4acToTbl M NOTOKOB MOLLHOCTU, AOMKHbI BbINOMHATLCSA HEMPepbIBHLIMU.

TpakT Tenenepenayn, VICI'IOJ'IbSyEMbIVI Aana n3MmepeHna nNnoTokoB MOLLHOCTU, a Takke Ond nepegadu
CurHanoB TeneperynmpoBaHna Ha OCHOBHble wnu rpynny perynmpyrownx ANEKTPOCTaHUMN, Kak
npaBuno, OOJMKeH UMeTb D,y6ﬂMpOBaHHbII7I KaHan TenemMexaHwku, COCTOSALUA 13 OBYX He3aBUCUMbIX
KaHanos.

B ycTporicTBax TenemexaHvku [OSKHbI ObiTb MpeaycMOTpeHbl 3awuTbl, BO3OEWCTBYHOLLME Ha
CMCTEMY aBTOMAaTMYECKOro perynnpoBaHns Npu pasnmnyHbIX NOBPEXOEHUSAX B YCTPONCTBAX UIMN KaHanax
TenemexaHuKm.

3.3.94. B kaxgom oTAenbHOM crlydae JoShkHa GbiTb paccMOoTpeHa Lienecoobpa3HOCTb COBMECTHOTO
pelleHVss BOMPOCOB TeneMexaHusauum (0COBEeHHO Mpu BLIMONIHEHUM KaHamnoB TeneMexaHuku W
OVCNEeTYEPCKMX NYHKTOB) B CUCTEMAaX 3MEKTPO-, ra3o-, BOAO-, TEMMO- U BO3QYXOCHAGKEHNS U YITUYHOIO
OCBeLLEHUs, KOHTPONS U YNpaBneHUsi NPOM3BOACTBEHHbLIMI NpoLieccamm.

3.3.95. [Ina KpynHbIX NOACTAHUUIA U AMEKTPUYECKMX CTaHUMiA ¢ 60MbLUMM YACNIOM reHepaTopoB 1 Npwu
3HaYUTENbBHbBIX PACCTOAHMAX OT MALUMHHOIO 3ana, NoBbICMTENbLHOW NOACTaHUMM U APYTNX COOPYXEHWUN
3MEKTPOCTaHUMN [0 LEHTPanbHOro MyHKTa YhnpaBfieHns Mnpu  TexXHWYecKon LenecoobpasHocTu
HeobxodMMoO npedycMaTpuBaTb CpedcTBa BHYTPMOOBLEKTHOM TenemexaHusaumm. OObembl CpencTs
BHYTPMOOBEKTHOM TenemexaHusauum [[OMkKHbl BblOMpaTbCA B COOTBETCTBUM C  TpeboBaHWAMU
TEXHOMOIMYECKOro YNpaBreHusi 3NeKTPOCTaHLMIA, a Takke C TEXHWKO-IKOHOMUYECKMMMN NoKasaTensmMm
NPV KOHKPETHOM NPOEKTUPOBaHNN.

3.3.96. MNpn coBMECTHOM NPUMEHEHWN PA3MNYHBIX CUCTEM TENEeMEXaHVKN Ha OOHOM AMNCNEeTYEPCKOM
MyHKTE onepavun, Npou3BoAMMbIE ANCNETYEPOM, OOMKHbI ObIThb, Kak MPaBuUno, OANHAKOBLIMMU.

3.3.97. lMpn NpUMEHEHUN YCTPOWCTB TENemMexaHWku OofkHa ObiTb MpPeaycMOTpeEHa BO3MOXHOCTb
OTKIMOYEHNS Ha MEeCTE:

OOHOBPEMEHHO BCEX Lenel TeneynpaBneHUss M TenecurHanusauuy npu MOMOLLM YCTPOMUCTB,
obpasyoLmx, kak NpaBuo, BUAMMbINA pa3pbiB Lenw;

Lenev TeneynpasneHns 1 TENEeCUrHanmsauum Kaxnoro 0GbekTa ¢ MNOMOLLbIO CreLmarnbHbIX 3aKUMOB,
UcnbITaTeNbHLIX GIIOKOB U APYrMX YCTPOWCTB, 06pasyoLLmX BUAUMbIN paspbiB LEenu.

3.3.98. BHelHMe CBSA3M YCTPOWCTB TENEMEXaHWKU [OIDKHbl BbIMOMHATLCA B COOTBETCTBUM C
TpeboBaHusMu rn. 3.4.

3.3.99. 3OnekTpousmeputenbHble Npubopbl-NnpeobpasoBaTeny (OaT4nKM TENeM3MepeHun), SBNSSICb
CTaUuMOHaAPHbIMU 3NEeKTpOn3mMepuUTerbHbIMU npm60pa|v|m, OOJIKHbl YCTaHaBnMMBaTbCA B COOTBETCTBUN C
rm. 1.6.

3.3.100. B kayecTBe kaHanoB TeNEMEXaHKN MOryT BbiTb MCNOMb30BaHbl MPUMEHSIEMbIE ANSt APYrUX
uenenm WnM CcamMoOCTOSITENbHbIE MNPOBOAHbIE  (kabenbHble W BO3QYLWHbIE, YMNOTHEHHbIE W
HEYNIOTHEHHbIE) KaHarbl, BbICOKOYACTOTHble KaHanbl no BJ1 v pacnpegenutensbHow cetu, paguo u
paguopernenHble KaHarnbl CBA3N.



Bblibop crnocoba opraHMsauuMu KaHamnoB TerleMeXaHWKW, WCMOMb30BaHWe CyLUEeCTBYOLWMX Wnn
opraHu3aums caMoCTOSITENbHLIX KaHanoB, HEOBXOAMMOCTb PEe3epBUPOBAHUSA OOMKHbLI OnpeaensTbes
TEXHUKO-3KOHOMMYECKOM LenecoobpasHoCTbio U TpebyeMon HageXHOCTbIO.

3.3.101. na paumoHanbHOro MCNonb3oBaHUSA annapaTypbl TereMexaHWKU U KaHaroB CBS3M Mpu
obecnevyeHnn Heo6Xo0AMMON HAaOEXHOCTM U AOCTOBEPHOCTY Nepeaayn MHpopMaLumn OonycKkaeTcs:

1. TenemsmepeHme MOLUHOCTU HEeCKONbKMX napannesnbHbIX NNHUA aneKkTponepenadn oagHoro
HanpsaXXeHnsa BbINONHATL KakK O4HO TenensmepeHue CyMMapHOIZ MOLLUHOCTHW.

2. ins TenensmepeHns no BbI30BY Ha KOHTPONMPYEMOM NYHKTE NPMMEHATb 06Lme ycTponcTea Ans
OOHOPOAHBbIX W3MEpEeHW, a Ha AUCNeTYEepPCKMX MyHKTax - obwwue npubopbl AN W3MepeHun,
MOCTyNarLMX C PasHbIX KOHTPOMMPYEMbIX MYHKTOB; MPWU 3TOM AOMKHA ObITb UCKIO4YEHa BO3MOXHOCTb
OOHOBPEMEHHON nepefayn v npuema nsmepeHui.

3. [Ons cokpalweHuss obbema TeneumsMepeHuin paccMaTpuBaTb BO3MOXHOCTb 3aMeHbl KX
TenecurHanusauven npeernbHbX 3HA4YeHUA KOHTPONMPYEMbIX MapaMeTpoB WM YCTPOUCTBaAMM
CUrHanu3aumu u perncTpaumm OTKIOHEHWI NapamMeTpoB OT YCTAHOBMEHHOW HOPMBbI.

4. [Ona OOHOBPEMEHHOW Mepedayn HenpepbiBHbIX TENEU3MEpeHun u  TenecurHanusaumm
MCNnoJsib30BaTb KOMMIEKCHbIE yCTpOVICTBa TeneMexaHuKkun.

5. PaboTa ogHoro nepegatowero yCTpoucTBa TeNEMEXaHUKM Ha HECKOIIbKO AMCMNETHEPCKUX NMYHKTOB,
a TakKe O[HOro yCTPOWCTBa TENEMEXaHWKW AMCMNETYEPCKOro MyHKTA Ha HECKONbKO KOHTPONMMPYEMbIX
MYHKTOB, B YaCTHOCTMK Ans cbopa nHopmMaLmn B rOPOACKUX U CENbCKMX pacnpeaenuTenbHbIX CETSX.

6. PeTpaHcnsauns Ha AUCNETYEPCKUIA MYHKT NPEeAnpUATUSA 3MeKTpoceTen C ANCMETYEPCKUX MYHKTOB
YYacCTKOB 3NeKTPUMULMPOBAHHBIX >XeNe3HblX AOPOr TeflecurHannsaumm U Tenem3MepeHuin ¢ TAroBbIX
noacTaHunn.

3.3.102. MNMuTaHne ycTpoONCTB TenemMexaHukn (Kak OCHOBHOE, Tak U pe3epBHOE) Ha AMCNETYEPCKUX U
KOHTPONMPYEMbIX MYHKTAX AOIMKHO OCYLLECTBMATbCS COBMECTHO C NMUTaHMeM annapaTtypbl KaHanos
CBSA3U U TENEMEXAHUKN.

PesepBHOe nuTaHWe YCTPOWCTB TENeMEXaHWKU Ha KOHTPONMPYeMbIX MYHKTax C onepaTuBHbIM
nepeMeHHbIM TOKOM AOMKHO NpeaycMaTpmBaTbCsa Npu Hanuuum MCTOYHUKOB pe3epBUpOBaHUS (Apyrve
CeKUMM CUCTEM LUMH, pe3epBHble BBOAbI, aKKyMynsTOPHble Gartapen YCTPOWCTB KaHanoB CBA3W,
TpaHcdopmMaTopbl HanpsiXXeHust Ha BBOAax, OTOOp OT KOHAEHCaToOpoB CBA3W U T. Nn.). Ecnu pe3epBHble
WCTOYHMKN MWUTaHWA A0S Kakmx-nubo Apyrux uener He npegycMaTpuBaloTCs, TO pe3epBUpoBaHue
NMMTaHWsA YCTPOMCTB TeNemMexaHuKK, Kak NpaBuio, He AOMMKHO NpegycmaTtpuBaTbesi. PesepBHoe nuTaHne
YCTPOWCTB TENeMEXaHUKN Ha KOHTPONMMPYEeMbIX MYHKTaX, WMEIOLNX aKKyMynsaTopHble Gatapeun
onepaTtvMBHOIO TOKa, [OOMMKHO OCYLLEeCTBNATbCA 4Yepe3 npeobpasosatenn. PesepBHoe nuTaHune
YCTPOWCTB TENEMEXaHNKN, YCTaHOBMNEHHbIX Ha ANCNETYEPCKMX NyHKTax 06 beaNHEHHbIX QHEPTrOCUCTEM U
npeanpusaTUA anNekTpoceTen, OMKHO OCYLLECTBMNATLCA OT HE3aBUCHMMbIX MCTOYHUKOB (aKKyMyNATOPHOW
Gatapen C npeobpasoBaTensMu TMOCTOSHHOrO TOKa B MNEpPeMEeHHbIR, ABuraTens-reHepartopa
BHYTPEHHEro CropaHns) COBMECTHO C YCTPONCTBaMU KaHANoB CBSA3U U TeNeMexaHuKu.

Mepexop Ha paboTy OT WMCTOYHMKOB PE3EPBHOMO MUTAHWUA MPU HapyLEHWW 3NeKTPOCHabXeHus
OCHOBHbIX UICTOYHUKOB O0OJMKEH ObITb aBTOMaTU3NPOBaH. HeO6X0}J,I/IMOCTb pes3epBnpoBaHNA NUTaHNA Ha
AncneT4epcknx NyHKTax MNPOMbILLNIEHHbIX I'IpG,EI,I'IpMﬂTVIVI OOJIKHa onpegendatbcd B 3aBUCUMOCTU OT
TpeboBaHu No obecneyeHnIo HaAeXHOCTU SHEPrOCHAbXEeHNS.

3.3.103. Bca annapatypa v naHenu TeneMexaHukv OOSMKHbI UMeTb MapKUPOBKY U YCTaHaBNMBaTbLCS
B MecTax, yaobHbIX Anst aKkcnnyaTaumu.

Masa 3.4

BTOPUYHbIE LIENA

3.4.1. Hactoswas rnaea [lpaBun pacnpocTpaHaeTca Ha BTOpMYHbIE Lenu (uenu ynpaBneHus,
CUrHanusauum, KOHTPOns, aBTOMaTUKM 1 PENENHON 3aLuTbl) ANEKTPOYCTaHOBOK.

3.4.2. Pabouee HanpsixeHne BTOPUYHbIX Lienei NpucoeguHeHnsl, KOTOPoe He MMEET CBSA3W C APYrMMU
NpUCOEAMHEHUSIMM 1 annapaTypa KOTOpPOro pacnofiokeHa OTAeNnbHO OT  annapaTypbl  ApYrux



NpuUcoeaVHEHU, JOMKHO ObiTb He Boiwe 1 kB. Bo Bcex ocTamnbHbIX crnydasx paboyee HanpsbkeHue
BTOPUYHbIX Lienen AoMmKHO ObiTb He Bbiwe 500 B.

VicnonHeHne npucoeamMHseMblX annapatoB AOMKHO COOTBETCTBOBATb ycnoBumam Opr)Ka}OLIJ,eVI
cpeabl n Tpe6OBaHVIﬂM ©6e3onacHocTu.

3.4.3. Ha anekTpocTaHuMsax W noAcTaHUuMaX QAns BTOPWUYHBIX Lenen crnegyeT MpUMEHSATb
KOHTPOMbHbIE kKabenu ¢ antoMUHUEBLIMW XUNamMn U3 NonyTeepaoro antoMuHua. KoHtponbeHble kabenu ¢
MeOHbIMW XXUnamu cnegyeT NPUMEHSATb TOMNbKO BO BTOPUYHBIX LiensiX:

1) anekTpocTaHUuMI C reHepaTtopamu MoLWHocTbio 6onee 100 MBT; npu 9TOM Ha 3NEKTPOCTaHUMAX
0N BTOPWYHOM KOMMYyTauuM W OCBELLEHUS OOBLEKTOB XMMBOOOOYMCTKM, OYUCTHBIX, WHXEHEPHO-
ObITOBLIX W BCMOMOraTesibHbIX COOPYXEHWI, MEXaHWYECKMX MacTEepPCKMX W MYCKOBbIX KOTENbHbIX
crnepyeT NPYMEHSITb KOHTPOSbHbIE Kabenu ¢ antoMUHUEBBIMU XUNaMu;

2) PY u nogcrtaHumi ¢ Bbicwmm HanpsbkeHvem 330 kB u Bbiwe, a Takke PY u nogcrtaHumm,
BKITHOYAEMbIX B MEXCUCTEMHbIE TPAH3UTHbIE NTMHUN ANeKTponepeaayu;

3) AndbdepeHumanbHbIX 3alMT WWH U YCTPOWCTB pe3epBMpoBaHMs OTkasa BblikrtovaTenen 110-220
KB, a Takke cpeacTB CUCTEMHOW NPOTMBOABAPUIAHON aBTOMATUKK;

4) TEXHOMNOMMYECKMX 3aLLMT TEMNNOBbLIX ANEKTPOCTAHLUMNA,

5) ¢ pabouum HanpskeHnem He Bbiwe 60 B npu gnameTtpe xun kabenen n nposogos 4o 1 MM (CM.
Takke 3.4.4);

6) pasmellaeMbix BO B3pbIBOONMACHbIX 30HAxX knaccoB B-1 n B-la anekrpocTaHumin n noacTaHUMNA.

Ha npoMbIWNEHHbIX NpeanpuATUAX Anst BTOPWUYHBLIX LUenen crneayet MNpUMEHATb KOHTPOIbHbIE
kabenu c anoMOMEOHbIMW UMU antoMUHUEBBIMU XUMamMu U3 NONyTBEPAOro antoMnHUS. KOHTponbHbIe
kabenu c MegHbIMU Xunamu crnegyeT NPUMEHATb TOMbKO BO BTOPUYHBLIX LENsX, pasmMeLlaemMbiX BO
B3pbIBOOMNACHbIX 30Hax kraccoB B-1 n B-la, BO BTOpMYHbIX LENsX MeXaHW3MOB [OMEHHbIX W
KOHBEPTEPHbIX LIEXOB, [MaBHOMW JNWHUM OOXMMHBLIX W HEMNpPEepbIBHbIX BbICOKOMPOU3BOAUTENBHbIX
NpoKaTHbIX CTAHOB, 3NEKTPONPUEMHUKOB 0CcoB0M rpynnbl | kKaTeropun, a Takke BO BTOPUYHbIX LENsiX C
paboynm HanpskeHuem He Bbilwe 60 B npu gnameTtpe xun kabenen n nposofos A0 1 MM (CM. Takke
3.4.4).

3.4.4. Tlo ycrnosuo MexaHN4ecKon NPOYHOCTU:

1) XWUnbl KOHTPOIbHbIX kabenen ans npucoeguMHeHns Nog BMHT K 3aXKMMam naHenen n annapatoB

2
OOIMKHbl UMETb cedeHnss He meHee 1,5 Mm (a npu NPUMEHEHNN cneunanbHbIX 3aXXMMOB - He meHee 1,0

2 2 . 2 2
MM ) Anst Meau 1 2,5 MM ang anooMuHUS; Ons TOKOBbIX uenen - 2,5 v ansg meam n 4 MM ans
anoMVHUS; AN HEOTBETCTBEHHbIX BTOPUYHbLIX Lenen, And uUenew KOHTPOnNs W CurHanmsauumu

2
[onyckaeTca npucoegnHeHune nog BUHT kabenen c MegHbIMU XXunamm cedeHem 1 mm

2) B uensx c pabouum HanpshkeHnem 100 B u Bblwe cedyeHne MepHbIX xun kabenen,

2
NpUCOeaNHAEMbIX NaNKon, AOMKHO BbITb He meHee 0,5 MM |

3) B uensx c pabounmm HanpskeHnem 60 B u Hwke aAnameTp MeaHbIX xun  kabenen,
NpUCcoeaVHAEMbIX Nankon, AormkeH 6biTb He MeHee 0,5 MM. B ycTponcTBax CBsI3U, TENEMEXaHUKN U UM
NoJoOHbIX NIMHENHbIE Lienu creayeT NPUCOEaNHATD K 3aXXMMaM Nog BUHT.

MpucoegmHeHne 0gHONPOBOMOYHbIX XKUIT (I'IO,D, BUHT UNn na17n<0171) [onyckaeTca OCyLeCTBIATb TONbKO
K HenogBWXHbIM 3neMeHTaM annapaTtypbl. lMpucoegnHeHne >xmMn K NOOBWXKHBIM WM  BblEMHbLIM
AnemMeHTaM annapartypbl (BTbI‘-IHbIM coeanHuTensM, BbleMHbIM Griokam 1 ,El,p.), a TakKke K naHenam u
annapartam, noaBep>XeHHbIM BVI6paLI,I/II/I, cnenyet BbINONMHATL rMokMMmn (MHOFOHpOBOJ‘IO‘-{HbIMM) Xnnamu.

3.4.5. CeueHue xun kabenen n NpoBoAOB AOIMKHO YAOBMETBOPATL TpeboBaHNAM mnx 3awmTtbl oT K3
6e3 BblAEPXKKU BPEMEHU, AONYCTUMbIX ANUTENbHbLIX TOKOB COrMacHo rm. 1.3, TepMUYeckon CTOMKOCTU
(ona uenen, voywmux oOT TpaHcOpMaTopoB Toka), a Takke obecneumBatb paboTy annapatoB B
3ajaHHOM knacce To4HOCTU. [Npr 3TOM AomkHbl B6bITe coBnoaeHbl cneayowme yCrnoBus:

1. TpaHcdopmaTopbl TOKA COBMECTHO C 3fIEKTPUYECKMMM LIENSMU SOSDKHbI pa6OTaTb B Knacce
TOYHOCTU!



OnAa pac4eTHbIX CHeTYMKOB - MO 1. 1,5;

Aana U3MepUuTesibHbIX npeo6pasoBaTenel7| MOLLHOCTH, UCnonb3yeMbiX And BBOAA MHdopMauumn B
BblHYMCIUTENbHbIE yCTpOVICTBa, - no rn. 1.5, Kak Ansl CYHETYNKOB TEXHNYECKOIO Yy4eTa;

AN LWMTOBbLIX NPUBOPOB M M3MEpPUTENbHLIX Npeobpa3oBaTenelt Toka U MOLLHOCTU, UCMONb3yeMbIX
ONsi BCEX BUAOB M3MEPEHWI, - HE HXE Kracca TOYHOCTU 3;

ANS 3awmThbl, Kak npasuno, B npegenax 10%-Hoi norpeliHocT (CM. Takke rm. 3.2.).

2. Ons ueneil HanpsKeHUs NMOTEPU HanpshkeHUs OT TpaHcopmaTopa HamnpshkeHWst NMpu YCroBUU
BKITHOYEHMSI BCEX 3alUUT M NMPUBOPOB AOMKHBI COCTABNATD:

[0 pacyeTHbIX CYETYMKOB U M3MepuTerbHbIX npeobpasoBaTeneit MOLLHOCTW, UCMONb3yemblX Ans
BBOAa UH(OPMaLMK B BbIYMCIIUTENbHbIE YCTPONCTBA, - He 6onee 0,5%;

[0 pacyeTHbIX CHETYMKOB MEXCUCTEMHBIX NIMHWUIA anekTponepenaym - He 6onee 0,25%;
[0 CYETYMKOB TEXHMYECKOrO y4eTa - He 6onee 1,5%;

0O WUTOBbLIX NPMBOPOB M AaTYMKOB MOLLHOCTM, MUCMOSb3yeMblX Afsl BCEX BUAOB U3MEPEHUN, - He
oonee 1,5%;

[0 naHeneun 3awuTbl U aBToMaTukn - He 6onee 3% (cm. Takxke rn. 3.2.).

an/I COBMECTHOM NMUTaHUWN YKa3aHHbIX Harpy3ok Mo o0WMM Xunam ux ceyeHue [OOMmKHO ObiTb
Bbl6paHO no MUHUMarbHON 13 A0NyCTUMbIX HOPM NOTEPU HaNPAXXeHUA.

3. [Ing uenen onepaTMBHOIO Toka NOTEPU HANPSXKEHUST OT UCTOYHMKA NMUTAHUSA OOSMKHbI COCTaBNATh:

[0 naHenu ycTpoWcTBa MMM A0 SrEKTPOMarHUTOB YNpPaBreHusi, He MMetoLmMX hOPCUPOBKU, - He
6onee 10% npv HambonbLUEeM TOKe Harpysku;

[0 3NeKTPOMarHUTOB YNpaBlieHWsl, UMELNX TPexkpaTHy 1 Gonbliy dopcupoBky, - He Bonee
25% npu bopCMpPOBOYHOM 3HaYEHUM TOKa.

4. Ina uenen HanpsbxeHUs yctponcts APB noteps HanpsheHus oT TpaHcopmaTopa HanpsiKeHus
[0 M3MepUTENbHONO opraHa AosmkHa cocTaBnaTb He 6onee 1%.

3.4.6. B ogHOM KOHTpOMnbHOM Kabene gonyckaetcs o6begnHeHve uenen ynpasreHus, nsMepeHus,
3alWMTbl M CUrHaNM3aumMM MOCTOSIHHOTO U NMEPEMEHHOro TOKa, a Takke CUIMOBbIX Lenemn, MUTaroLmx
3NEeKTPONPUEMHNKMA HEOOMNBLLON MOLLHOCTY (Hanpumep, SneKTpoaBuraTeny 3afBuxek).

Bo u3bexaHue yBenn4eHna UHOYKTUBHOINO COMPOTUBIEHUA XUN kabenen Pa3BOaKY BTOPUYHbIX
uenen TpaHcopmaTopoB TOKa U HaNpPsKeHUs HeoOX0AMMO BLINOMHSATL TaK, YTOObI CyMMa TOKOB 3TUX
uenen B kaxxgom kabene 6bina paBHa Hyn B ntobbix pexunmax.

JonyckaeTca npumeHeHne oOwWmx kabenen na Uenen pasHbIX MPUCOEOUHEHMUI, 3@ UCKITHOYEHMEM
B3aUMHO pe3epBupyEMbIX.

3.4.7. Kabenu, kak npasuno, cnegyet npucoeauHaTb K cbopkam 3axumoB. [pucoeanHeHne AByX
MeHbIX X1 kabens o4 o4vH BUHT He PeKOMEHAYeTCs, a ABYX antoMUHUEBBIX XXUIT HE AOMYCKaeTCs.

K BbIBO4aM M3MepuTenbHbIX TpaHCcopMaTopoB UK OTAENbHLIM annaparam kabenu aonyckaeTcd
npucoeanHATb HenocpeaCcTBEeHHO.

VicnonHeHne 3aXXMMOB JOJTKHO COOTBETCTBOBATL Matepuary U CEYEHUIO XU kabenen.

3.4.8. CoeanHeHNe KOHTPONbHbLIX Kabernem C uenbk yBENMYEHWUs UX OJIMHbI JOMyCKaeTCsl, ecrnu
ONVHa Tpaccbl MpeBbllaeT CTpoUTENbHYO AnvHy kabens. CoeavHeHve kaGenei, MMetoLmx
MeTannmyeckyto 060o4dKy, crieqyeT OCYLLECTBNSATL C YCTAHOBKON repMETUYHBbIX MydT.

Kabenu ¢ HemeTannmyeckoin 06OMOYKOA MNU C antOMUHUEBLIMU XUNaMU crieQyeT COeauHsTb Ha
NPOMEXYTO4YHbIX pAdax 3aXMMOB WM C MOMOLWbK chneunarnbHbIX My(*)T, npegHasHa4YeHHbIX AOngd
JaHHoro Tuna kabenen.



3.4.9. Kabenu BTOpUYHBIX Lienen, xunbl kabenern n npoBoaa, NpUcoeanHsieMble kK cOOpkam 3aXMMOB
“nu annapatam, JOSHKHbl UMETb MapKUPOBKY.

3.4.10. Tvnbl NpoBOAOB U Kabenen Ons BTOPWUYHBIX LiEnen, cnocobbl MX MPOKMagkM M 3aliuThbl
cnepyet BblbMpaTtb ¢ yyeToM TpeboBaHui rm. 2.1-2.3 1 3.1 B TOM YacTu, B KaKOh OHU HE U3MEHEHbI
HacTosen rnaeoi. Mpu npoknagke NPoOBOAOB M kabenen no ropsyMM MNOBEPXHOCTSAM MIM B MecTax,
roe msonauMs MOXeT noaBepraTbCA BO3OEWCTBMIO Macen M Apyrux arpeccuBHbIX cpefn, crnepyet
NPUMEHATb cneunansHbie Nposoga v kabenu (cm. rm. 2.1).

lMpoBoga u *wunbl kabens, MMelroWmne HEeCBETOCTOMKYIO M30MAUU0, OOIMKHbI ObiTh 3alUuLleHbl OT
BO30EeNCTBUS cBeTAa.

3.4.11. Kabenu BTOpu4YHbIX Uenen TpaHchopmaTopoB HanpshkeHna 110 kB wn  Bbiwe,
npoknagbiBaemble OT TpaHcOpMaTopa HanpskeHuss OO0 LWuWTa, AOSMKHbl MMETb MeTannmnyeckyto
060M04Ky unm BpoHio, 3a3emMreHHyto ¢ 06enx cTopoH. Kabenu B Liensix OCHOBHbIX U AOMOSHUTENbHBIX
obmoToKk ogHoro TpaHcdopmatopa HanpskeHnss 110 kB 1 Bbile No Bcel AnuHe Tpaccel cnegyet
npoknagpiBatb psagoM. Ana uenen npubopoB M YCTPOWCTB, YyBCTBUTENMbHBLIX K HaBoAKam OT ApYruxX
YCTPOWCTB MNWN NPOXOAALMX PSAOM Lienem, AO0MmMKHbl ObiTb NMPUMEHEHbI 3KpaHWpOBaHHbIE NpoBoaa, a
TaKKe KOHTPOrbHble kabenu ¢ 06LWMM 3KpaHOM uUnu kabenun ¢ aKpaHMPOBAHHBIMM XUnamu.

3.4.12. MoHTax uener NOCTOAHHOIO U NEPEMEHHOIO TOKa B Npefenax WUTOBbIX YCTPONCTB (MaHenu,
nynbThl, WKadbl, SWWKA U T. M.), @ TakKe BHYTPEHHNE CXEMbl COEQUHEHWI NPUBOAOB BbIKMOYaTENENn,
pasbeguHUTENEN W OPYrMX YCTPOWCTB MO YCMOBMSM MEXaHWYECKON MPOYHOCTM [OIKHbI ObiTb
BbINOSHEHbI MPOBOAAMM UMK KAGENAMU C MeOHbIMM XXUITaMU CEYEHUEM HE MEHEE:

2
Ana o4HONPOBOJIOYHbIX XU, NpucoegnHAeMbliX BUHTOBbIMU 3a>KMMaMu, 1,5Mm

2
[ANa 0QHOMPOBOMOYHBIX XWUM, NpUucoeauHAeMbIX narkon, 0,5 MM ;

ONs MHOTONPOBOJSIOYHbIX XWUJT, NPUCOeMHAEMbIX MAMKOM UMM NoL, BUHT C NOMOLLbLIO CneunanbHbIX
2
HakoHe4HukoB, 0,35 MM ; B TeXHM4YEeCKM 0OOCHOBAHHbIX cnydadax gonyckaetca npuMmeHeHne npoBogoB
2
C MHOronNpPoOBOSIOYHLIMU MELHbLIMMW XUnamu, NnpucoegmHsaemMbIMM Nankon, ceveHmem meHee 0,35 mm

2
HO He meHee 0,2 MM

ONS X1n, NpMcoeanHAEMbIX Mankon B LensiX HanpsixeHvem He Bbllwe 60 B (aucneTyepckne Wntbl 1

2
nynbTbl, yCTPOWCTBA TenemexaHvkn n 7. n.), - 0,197 mm  (gnuametp - He meHee 0,5 mm).

MpucoeamHeHe 0gHOMPOBOMOYHBIX WM (MOA BUHT UMW Nankow) AOMYyCKaeTCs OCYLLECTBAATb TOMbKO
K HenoaBWXHbIM 3reMeHTam annapatypbl. [lpucoedvHeHWe Xun K MNOABWXKHBIM WAW  BbIEMHbIM
anemeHTaMm annapaTypbl (PasbeMHbIM COeAVHUTENAM, BbleMHbIM 6riokam v Ap.) criedyeT BbINOMHATh
rMBKNMMM (MHOTrONPOBOOYHBIMM) XXUNAMMU.

MexaHun4yeckme Harpys3ku Ha MecTta narku npoBOAOB He OoNyCKakTCcA.

[ns nepexonoB Ha ABepLbl yCTp0I7ICTB OOMMKHbI ObITb npuMeHeHbl MHOronpoBOJiIOYHbIE NpoBOAa
2
ceyeHnem He meHee 0,5 mm OonyCckaeTcda TaKxe npuMmeHeHume npoBoaoB C OAHOMPOBOJIOYHbIMU

2
Xunamm cevyeHmem He meHee 1,5 mm npun ycnoBuun, 4YTO Xryt npoBoaoB pa60TaeT TOJIbKO Ha
Kpy4eHue.

CeueHne npoBOAOB Ha LWMTOBbLIX YCTPOMCTBAX W [OPYrnX U3OENnusix 3aBOACKOr0 M3roTOBMEHMS
onpegensetca TpeboBaHuaMM ux 3awmtbl OT K3 6e3 BbiAEPKKUM BpEMEHMW, OOMYCTUMbIX TOKOBbIX
Harpysok cornacHo . 1.3, a gna uenew, vaywmx OT TpaHCOPMATOpPOB TOKa, KPpOME TOro, U
TEPMUYECKON CTOMKOCTbIO. [N MOHTaxa crneayeT MpPUMEHsITb NMpoBoda WM kabenu ¢ unsonsuuen, He
noaLepXMBatoLLEN FOPEHNE.

MpnmeHeHne NpoBOAOB U kabenen ¢ antoMMHUEBbLIMM XuUnamu ans BHYTPEHHEro MoHTaxa LWNTOBbIX
yCTpOIZCTB He onycKkaeTca.

3.4.13. CoeanHeHns annapaToB Mexay co0OoK B npedenax ogHOWM NaHenu crnefyeT BbINOMHATb, Kak
npaBwvIio, HENOCPEACTBEHHO 6Ge3 BbiBEAEHMS COeQUHSIOLLIMX MPOBOAOB Ha NMPOMEXYTOYHbIE 3aXKUMbI.



Ha 3axumbl unu ucnbiTatenbHble GOKM AOOMKHbI GbiTb BbIBEAEHbI Lenu, B KoTopble TpebyeTcs
BKMOYaTb UCMbITaTeNbHbIE M NPOBEPOYHbIE annapaThl U Npubopbl. PekoMeHOyeTcs Takke BbIBOAUTL Ha
pAg 3aKMMOB Lienu, NepekroveHne KoTopbix TpebyeTcs Ans U3MeHeHns pexuma paboTbl yCTpoicTaa.

3.4.14. TIpoMexXyTouHble 3aXXMMbI CrieqyeT yCTaHaBnNuBaTh TONbKO TaMm, rae:
NpoBo NepexoauTt B kabenb;

006beANHAIOTCS OAHOMMEHHbIE Lienu (cOopka 3aXMMOB Lienen OTKIMIOYEHUS, Lenen HanpshkeHns u T.
n.);

Tpe6yeTc;| BKINKOYaTb MNEepeHOCHble WucCnbiTaTtelibHble U WU3MepUuTellbHblie annapaTtbl, eciin HeT
ncnbiTaTesbHbIX GMIO0KOB MIM aHANOMMYHbIX YCTPOWCTB;

Heckonbko kabenen nepexogut B oauH kabenb unu nepepacnpeensioTcs Lenu pasnuyHbIX
kabenen (cM. Takke 3.4.8).

3.4.15. 3axumbl, OTHOCALIMECA K pa3HbiM MPUCOEAUHEHNSM WNW YCTPOWCTBaM, OOMXHblI ObiTb
BblJeneHbl B OTAENbHbIE COOPKN 3aXKMMOB.

Ha pspax 3akumMoB He [OSKHbI HaxoAUTbCS B HEMNOCPEACTBEHHOW 6nmMsocTv OAuH OT ApYyroro
3aXWMbl, CIy4YallHoe COefMHEHWe KOTOpbIX MOXeT Bbl3BaTb BKIIOYEHME WM OTKIIOYEHUe
npucoennHeHust Unu K3 B Liensix onepaTMBHOMO Toka UK B LieNsiX BO30YXaeHus.

Mpu pasmelleHMn Ha naHenu (B wkady) annapaTypbl, OTHOCALWENCA K pa3HbiM Buaam 3alimT unu
OpYrnx yCTPOMCTB OAHOrO MpUCOEAMHEHUs, nogada nNMTaHus OT MOMKCOB OMNEPaTUBHOMO TOKa 4vepes
cOOpKM 3aXXMMOB, a Takke pasBoAka 3TUX Lenen no naHenu AOMKHbl ObiTb BLIMOMHEHbI HE3aBUCUMO
AN KaXgoro BuAa 3almT unu ycTponcTs. Ecnm B Lensix oTKMoYeHUst oT OTAemNbHbIX KOMMMEKTOB 3auT
He npeaycMaTpyBaloTCA Haknmagku, TO NPUCOeAMHEHUe 3TUX Lenew K BbIXOQHOMY pere 3almTbl Unm
Lensm OTKMYeHNs BbIKMoYaTens crnegyeT OCYWeCTBAATb Yepe3 OTAeflbHble 3aXuMbl COOpKM
32)XMMOB; NPV 3TOM COEAUHEHUSsI MO NaHemnun ykasaHHblX Lenen crefyeT BbIMOMHATb HE3aBUCMMO AnA
Kapkgoro BvMaa 3aluuT.

3.4.16. [ins npoBeaeHnst akcnyaTaunoHHbIX MPOBEPOK U UCTIbITAHWI B LENsiX 3alMTbl U aBTOMATUKU
cnegyeTt npegycMaTpuBaTh UCMbiTaTenbHble GMOKM UNU nameputenbHble 3axuMbl, obecneyvmBatoLme
(3a wucknioveHnem criyyaeB, OroBOpeHHbix B 3.4.7) 6e3 oTcoeaMHeHWss npoBodoB W kabenen
OTK/MIOYEHNE OT UCTOYHMKA OnepaTMBHOIO TOKa, TpaHCOpPMaTOpPOB HaMpsbkeHUss M Toka ¢
BO3MOXXHOCTbIO MpeaBapuUTENbHOMO 3akopavnmBaHUs TOKOBbLIX LieMen; NpucoeanHeHne ucnblitaTerbHbIX
annapaTtoB 419 NPOBEPKM U Hanaaku yCTPONCTB.

YcTponctea penevHom 3awmutbl M aBTOMAaTWKW, MEPUOAMYECKN BbIBOAUMBbIE W3 paboTbl Mo
TpeboBaHNSM pexuma CeTu, YCNOBUSM CENeKTUBHOCTW OPYrMM MpUYMHaM, [OOIDKHbl  UMETb
cneumanbHble npucnocobneHns ong BelBoOAa UX U3 paboTbl onepaTMBHBIM NEPCOHANoOM.

3.4.17. COopku 3aXMMOB, BCMoOMoraTefibHble KOHTaKTbl BbIKMOYaTenen W pasbeauvHUTENen U
annapartbl JO/KHbI YCTaHaBMNMBATLCS, @ 3a3eMIsiioLLMe NPOBOAHUKM MOHTUPOBATLCS Tak, Y4To6bl Gbina
obecneveHa JOCTYNHOCTb U Ge3onacHOCTb 0b6cnyxmBaHNs cOOPOK M annapaTtoB BTOPUYHbLIX Lenen 6e3
CHATUSI HANPSKEHUS C NEPBUYHBIX LienNen HanpsikeHnem Bhbilwe 1 kB.

3.4.18. MN3onauns annapaTypbl, NPUMEHAEMON BO BTOPWYHBLIX LEMsAX, OOMKHa COOTBETCTBOBATb
HOopmam,  onpegenseMbiM  paboyum  HanpspkeHMem  UCTOYHMKa (MM pasgenuTenbHOro
TpaHcdhopmaTopa), MMTaloLWero AaHHbIe Lenu.

KoHTponb uM3onsaumMM Lenei onepaTtMBHOrO MOCTOSIHHOIO W MEPeMEHHOro Toka crieayeT
npegycMatpuMBaTb  Ha  KaXKOOM  HE3aBMCMMOM  UCTOYHMKe  (BKMOYas  pasgenuTenbHble
TpaHcdopMaTopsbl), He UMeloLLLEM 3a3eMITEHUS.

YCTPOMCTBO KOHTPONSA M30MAUMM OOIMKHO obecneyumBaTtb NO4ady CUrHama npu CHUWKEHUU U30nsaumu
HXXe YCTaHOBMNEHHOMO 3HA4YeHUs, a Ha NOCTOSAHHOM TOKE - TaKKe N3MEPEHME 3HAYEHUS CONPOTUBIIEHMS
n3onsumMmn nomnocoB. KOHTPOMb M30MsLMKU OOMYCKaeTCs He BbIMOMHATbL NMPU Hepas3BETBIIEHHOW CEeTU
onepaTMBHOIO ToKa.

3.4.19. TlutaHne onepaTMBHbIM TOKOM BTOPWYHbLIX LEMen Kaxaoro npuCcOeduHeHus cnegyet
OCYLLECTBNSATL Yepe3 OTAerNbHble NPEAOXPaHUTENU UMM aBTOMATUYECKME BbIKIHOYATENMU (MPUMEHEHNE
nocneaHux NPeanoyYTUTENbHO).



MuTaHve onepaTUBHLIM TOKOM Lienei penenHoi 3aliuTbl U yNpaBreHUs BbIKMHOYATENsAMU KaXaoro
NpucoeauHeHUst [OMKHO NpeaycMaTpuBaThCsl, Kak MpaBwuno, 4Yepe3 OTAeNlbHble aBTOMaTU4eckue
BbIKMIOYATENW WNW  MpeaoXpaHuTenu, He CBA3aHHble C  ApyruMy  LensMu  (curHanmsaums,
anekTpoMarHuTHas 6nokvpoBka v T. Nn.). [lonyckaeTcsi COBMECTHOE NuUTaHWe Lienen ynpasneHust 1 namn
CUrHanu3aumu nonoXxeHus ynpasnsemMoro annapara.

Ons npucoegurennin 220 kB 1 Bbilwe, a Takke Ana reHepaTtopoB (6rokoB) MolHocTbio 60 MBT n
bonee pomkHO ObiTb NpPeaycMOTPEHO pas3gernbHoe MuTaHWe onepaTUBHbIM TOKOM (OT pasHbIX
npeaoxpaHUTenen, aBToMaTUYECKNX BbIKMoYaTenen) OCHOBHbIX U Pe3ePBHbIX 3aLLUT.

ﬂpm nocnegoBaTeNnbHOM  BKIIOYEHUW aBTOMaTUYECKUX BbIKMoYatenen u npe,qoxpaHMTeneVl
nocnegHve OOMKHbl ObITb YCTaHOBJIEHbI Nepen aBTOMaTUYeCKMMU BbIKIoHaTenaMmn (CO CTOPOHbI
NCTOYHUKA I'IVITaHVIﬂ).

3.4.20. YcTponcTtBa pernenHou 3awuTbl, aBTOMaTUKX W YNpaBrieHUss OTBETCTBEHHbLIX 31EMEHTOB
OOIMKHbI UMETb MOCTOSIHHO AEWCTBYIOLUMIA KOHTPOMb COCTOSHMSA Lene NMTaHus onepaTtuBHbIM TOKOM.
KoHTpOnb MOXeT OCyleCcTBNATbCA MPUMEHEHWEM OTAENbHbIX pene unv namn nubéo npu nomoLiu
annapaTtoB, npegycMaTpuMBaeMblX AN KOHTPONSA MCNPaBHOCTU LUenu nocneayowen onepaumm
KOMMYTaLMOHHbIX annapaToB C AUCTaHLUMOHHBIM yNpaBneHeMm.

[lns MeHee OTBETCTBEHHbIX yCTpOVICTB KOHTPOJb MUTaHUA MOXET OCYLLEeCTBIIATbCA nogaden curHana
00 OTKIMOYEHHOM NOJIOXKEHMN aBTOMATUYECKOIO BhIKMOYaTENs B LIENn onepaTtmnBHOIO TOKa.

KoHTpornb ncnpaBHOCTM Lienu nocneayoLlern onepaummn omkeH 6biTb BbIMOMHEH NPY HanM4umMm B HeW
BCMOMOraTenbHOro KOHTakTa KOMMYyTauMOHHOro annapata. [pu 3TOM KOHTPOMNb WCMpaBHOCTU Lenu
OTKITHOYEHMS JOMKeH ObITb BLINOMIHEH BO BCEX Cy4asX, a KOHTPOMb UCMPaBHOCTMU LiENKN BKIOYEHNS - Ha
BbIKIIOYaTENAX OTBETCTBEHHbIX 9NIEMEHTOB, KOPOTKO3aMblkaTenen n Ha annapaTax, BKIo4aembiX noj
OelcTBMEM YCTPONCTB aBTOMaTMYeCcKoro BBoga pesepsa (ABP) unu teneynpasneHus.

Ecnn napameTpbl Uenen BKMAYEHUA npuBoda He obecneunBaldT BO3MOXHOCTb KOHTpOA
NCNPaBHOCTU 3TOM LiENU, KOHTPOSb HE BbIMOSHAETCS.

3.4.21. B anekTpoycTaHOBKax, Kak mpaBuno, AormkHa ObiTb obecrnedyeHa aBTomaTuMyeckas nogada
CMrHana O HapyleHUn HOPMarnbHOro pexuma paboTbl M O  BO3HWKHOBEHUWM  Kakux-nnbo
HencnpaBHOCTEN.

MpoBepka WMCNPaBHOCTU 3TOW CUrHaNM3aUuM AOMKHa OblTb MpedycMOTpeHa Mepuoauyveckum ee
onpoboBaHneM.

B ANEeKTPOYyCTaHOBKaX, pa60Ta+0L|.u/|x 6e3 MOCTOSAHHOrO OeXypCcTBa nepcoHana, AOJNKHa ObITb
obecneveHa nogaya curHana B NYHKT HaxoXgeHua nepcoHana.

3.4.22. Llenn onepaTMBHOro TOKa, B KOTOPbIX BO3MOXHA NOXHas paboTa pasnuuyHbIX YCTPOWCTB OT
nepeHanpsbkeHus npu pabote SnMeKTPOMarHMTOB BKIKOYEHUS MMM OPYrux annapartoB, a Tawkke npu
3aMbIKaHUSIX HA 3EMIT0, JOIMKHbI ObITb 3aLLMULLEHDI.

3.4.23. 3asemMneHve BO BTOPUYHBIX LiENsix TpaHC(hOpMaTopoB TOKa criegyeT npedycmaTpusaTh B
OOHOW TOYke Ha Onwxkaiwen OT TpaHcdopmMaTopoB Toka cOOpKe 3aXMMOB MMM Ha 3axuMax
TpaHchopMaTopoB TOKa.

Ona 3awmTt, 06beANHSAOLLMX HECKOMBKO KOMMIIEKTOB TPaHCHOPMATOPOB TOKa, 3a3eMreHne OOIMKHO
ObITb MpegycMOTPEHO Takke B OOHOM TOYKe; B 3TOM Cryyae [JornyckaeTcd 3a3emreHne 4epes
NpoGuBHOM nNpefoxpaHuTenb C MNPOOMBHLIM HanpsbkeHnem He Bbiwe 1 kB ¢ wWyHTWpyoWwmM
conpoTueneHnem 100 OM onst cTekaHWs cTaTUYECKOro 3apsaa.

BTopuyHble oBMOTKM NPOMEXYTOYHbIX pasgennTesibHbIX TpaHcopmaTopoB TOKa [onyckaeTca He
3a3eMnATb.

3.4.24. BtopuyHble O0OMOTKM TpaHcopmatopa HampskeHWs OOMKHbl  ObiTb  3a3eMIieHbl
coeavHEeHeM HENTpanbHOW TOYKU UM OJHOTO U3 KOHLOB OOMOTKM C 3a3eMMSHOWMM YyCTPONCTBOM.

3asemMneHne BTOPMYHLIX OBMOTOK TpaHcdhopmaTopa HanpsKeHUst OOMMKHO ObiTb BbIMOSHEHO, Kak
npaBuiio, Ha Gnuxailen OT TpaHcopmaTopa HamnpshkeHWst COOpKe 3aKMMOB UMM Ha 3akummax
TpaHcdopmaTopa HanpsKeHNs.

HonyckaeTca obbeanHeHve 3as3eMrnisseMbiX BTOPUYHBIX LEMell HEeCKOMNbKMX TpaHcgopmaTopos
HanMpsKeHUs1 OOHOrO  pacnpedenuTenbHOro ycTponcTBa oOulien 3asemnsawowlen wuHkon. Ecnu



yKasaHHble LUMHKM OTHOCSTCS K pa3HbiM pacrnpefenurenbHbiM YCTPOMCTBaM M HaxoasTcsl B pasHbiX
NoMeLLEeHNsIX (HanpuMep, penenHble WnTbl pacnpeaenuTenbHbiX YCTPOWCTB pasnuyHbIX HanpskeHui),
TO 3TU LUMHKM, KaK NPaBUIIO, He CreayeT COeaUHATL Mexay COBO.

[na TpaHchOpMaToOpOB HaMPsHKEeHUs,, MCMOMb3yeMblX B KayeCTBE WCTOYHWKOB OMepaTtuBHOIO
nMepemMeHHOro ToKa, ecnn He npeaycmaTtpuBaeTcs paboyee 3asemrieHve OOHOr0 W3 MOMICOB CeTu
OoMnepaTVBHOIO TOKa, 3aliMTHOE 3a3eMsieHWe BTOPWYHbIX OBMOTOK TpaHcopMaTopoB HaMpPsHKEHWUs
OOMXKHO ObITb OCYLLECTBNEHO Yepe3 NPOBMBHOW NpeaoXpaHnTensb.

3.4.25. TpaHccopmaTopbl HanpsKeHUs AOMKHbl ObiThb 3awuuieHsl oT K3 Bo BTOpPUYHBLIX Lensax
aBTOMaTMYeCcKMMM BblkNtoyaTensiMm. ABTOMaTuyeckue BbikNioYaTenn cnegyet ycTaHaBnmBaTbh BO BCEX
He3as3eMIleHHbIX MNPOBOAHUKaX mnocre CcOOopKM  3aXMMOB, 3@ WCKIIOYEHMEM Lenu  HyneBow
nocnegoBaTenbHOCTM  (Pa3OMKHYTOrO TpeyronbHUKa) TpaHCOPMaToOpOB HaMpsXKeHUss B CeTsX C
60NbLUMMKN TOKaMMN 3aMblKaHUSA Ha 3eMITHO.

Ons Hepa3BeTBJIEHHbIX uenen Hanps>XxeHna aBToOMaTuUYeCKue BbIKMK4YaTenn AonyckaeTcAa He
yCTaHaBnMBaTb.

Bo BTOpMYHbLIX Uenax TpaHcdhopMaTopa HanpshkeHus AorkHa ObiTb obecneveHa BO3MOXHOCTb
CO3[aHNs BUAMMOTO pa3pbiBa (PyOMNbHUKW, pa3beMHble COeQNHUTENN U T. N.).

YcTaHoBka yCTpOVICTB, KOTOPbIMU  MOXET OblTb  co3gaH pa3pbiB  NPOBOAHWKOB  MeXay
TpaHcopMaToOpPOM HaMPSPKEHUS U MECTOM 3a3EMJSIEHUS €r0 BTOPUYHLIX Lienen, He [onyckaeTc4.

3.4.26. Ha TpaHcdhopmMaTopax HanpskeHWs, YCTaHOBMEHHbIX B CETAX C ManbiMM TOKaMU 3aMblKaHWs
Ha 3emnio 6e3 KOMMNeHcauuu eMKOCTHbIX TOKOB (Hampumep, Ha reHepaTopHOM HanpshkeHun 6noka
reHepaTop - TpaHcOopMaTop, Ha HaMNPsKEHUN COBCTBEHHBIX HYXA 3NEKTPOCTaHUMIA U NoAcTaHuui),
npu HeobxoAMMOCTU criegyeT NpeaycMaTpmBaTh 3aLMTy OT NepeHanpsikeHWn npy caMonpou3BOSbHbIX
CMeLleHnax HenTpanu. 3awmta MoXeT ObiTb OCYLLECTBIIEHa BKITHOYEHNEM aKTUBHbLIX CONPOTUBNEHNI B
Lienb pa3oMKHYTOrO TpeyrosfibHuKa.

3.4.27. Bo BTOPWYHLIX LENsAX FIMHENHbIX TpaHchopMaTopoB HanpsxeHns 220 kB un Bbile AOMKHO
ObITb NPefyCMOTPEHO pe3epBUpOBaHNE OT APYroro TpaHcopmaTopa HanpsKeHus.

[JonyckaeTcsi BbINOMHEHWE B3aWMHOIO Pe3epBMPOBaHUS MeEXAY NMHENHbIMKU TpaHcdopMaTopamu
HanpsXeHUs NpY OCTAaTOYHON MX MOLLHOCTU MO BTOPUYHON Harpyske.

3.4.28. TpaHchopmaTopbl HANPSXKEHNSA AOMKHBI UMETb KOHTPOSb UCMPABHOCTM LIENen HanpsXKeHus.

PeneiiHaa sawuTta, Uenu KOTOPOW MUTalOTCS OT TPaHCGOPMAaTOPOB HaNPsPKEHWS, AOMKHa ObITb
obopyaoBaHa ycTponctBamMu, ykazaHHbiMU B 3.2.8.

He3aBMCMMO OT HanuMuus UNM OTCYTCTBUS B LENAX 3alUTbl YKa3aHHbIX YCTPOWCTB AOIMKHbl ObITb
npeaycMOTpeEHbI CUrHanbI:

Npw OTKMIOYEHNN aBTOMATUYECKMX BbIKNOYaTENEN - C MOMOLLLIO X BCNOMOraTenbHbIX KOHTAKTOB;

npu HapylleHusix paboTel pene-noBTopuTenen LNHHLIX pasbeduHUTenen - C NOMOLLbIO YCTPOWCTB
KOHTpONS obpbiBa Lienew ynpaBneHns u pene-noBToputenen;

Ans TpaHcOPMaTOPOB HaNPSKEHWS, B Lien 0OMOTOK BbICLLErO HaMPSHKEHUSI KOTOPbIX YCTAHOBIEHbI
npefoxpaHUTenu, Npu HapyLUEeHUN LEeNoCcTW NpeaoXpaHnUTeneit - C MOMOLLbIO LieHTparbHbIX YCTPOWCTB.

3.4.29. B mMecTax, NoABEpPXEHHbIX COTPSICEHUAM U BUGPaLMSM, AOMMKHbI ObITb NPUHATLI MEPbI MPOTUB
HapyLEHNs1 KOHTaKTHbIX COEAMHEHWA NPOBOAOB, JIOXHOMO cpabaTbiBaHUs perne, a Takke MPOTUB
npexaeBpeMeHHOro U3Hoca annapaTos U NpuGopoB.

3.4.30. NaHenu JOMKHbLI UMETL HAAMMUCK C OBCNYXMBAEMbIX CTOPOH, YKa3biBatoLLMe NpUCoeanHEHNS],
K KOTOPbIM OTHOCUTCSl MaHenb, ee Ha3Ha4YeHve, NopsAKOBLIAN HOMEP NaHENM B LWMTE, @ YCTaHOBMIEHHas
Ha naHensix annapaTypa AOSKHA UMETb HaAMUCK UM MapKUPOBKY COMacHO cxemam.



