Pa3pen 3

3ALLUUTA U ABTOMATUKA

MaBa 3.1

3ALMTA INEKTPUYECKNX CETEN HANPSXXEHUEM [0 1 kB

OBJIACTb MPUMEHEHUA, ONPEAENEHUA

3.1.1. Hactosiwaa rmaea [MpaBun pacnpocTpaHAeTcs Ha 3aliuTy anektpudeckux ceten o 1 kB,
COOpY)XaeMbIX Kak BHYTPW, Tak M BHe 3paHui. [ononHuTenbHble TpeboBaHMsA K 3alimTe ceTen
YKa3aHHOrO HanpsKeHWsi, Bbl3BaHHbIE OCOOEHHOCTAMU Pa3fMYHbIX ANEKTPOYCTAHOBOK, MPUBEAEHbI B
Apyrux rmasax lMpasun.

3.1.2. AnnapaToMm 3aWuTbl Ha3blBaeTCsl annapaTt, aBTOMATUYECKM OTKMYaLWUA 3alumLiaemyto
3NEKTPUYECKYHO LieNb NPY HEHOPMarbHbIX PEXNMaX.

TPEBOBAHUA K AMNMNAPATAM 3ALLUTDbI

3.1.3. AnnapaTbl 3awuTbl MO CBOEW OTKIOYAKOWEN CMNOCOOHOCTM [OOJMKHbI COOTBETCTBOBATb
MaKkcumanbHOMYy 3HayeHuto Toka K3 B Hayane 3awmiiaemMoro y4actka 3neKTpu4eckon cetn (CM. Takke
rm. 1.4).

[onyckaeTcs ycTaHOBKa annapaToB 3aliyUThl, HECTOMKMX K MakcMMarnbHbIM 3HadeHusim Toka K3, a
Takke BblIOPaHHbLIX MO 3HAYEHWIO OOHOPA30BON NPefenbHOW KOMMYTaUMOHHOM CNOCOBHOCTU, ecrnu
3alMLLAoLWMIA UX TPYNNOBON annapat unu Gnvxkanwmin annapaTt, pPacnosioXeHHbIV Mo HanpaBleHUo K
WUCTOYHUKY NUTaHus, obecneumBaeT MrHoBeHHoe oTkntoveHne Toka K3, ans yero Heob6xoaumo, 4ToObI
TOK YCTaBKM MrHOBEHHO OENCTBYIOLLEro pacLenuTenst (OTCeYKM) yKa3aHHbIX annapaTtoB Obin MeHbLue
TOKa OAHOPA30BOW KOMMYTALMOHHOW CMOCOBHOCTUN KaXX4oro u3 rpynnbl HECTOMKUX annapaTtoB, U ecnu
Takoe HeceneKkTMBHOE OTKIKYEeHMe BCEW T[pynnbl annapatoB He [po3UT aBapuen, nop4yen
goporocrosiliero obopynoBaHMs M MaTepuanoB UMM PacCTPOMCTBOM CIIOXHOrO TEXHOOrMYeckoro
npovecca.

3.1.4. HoMuHanbHble TOKM MMaBKUX BCTABOK NpedoXpaHUTEnel U TOKW YCTaBOK aBTOMAaTUYeCKUX
BbIKMOYaTeNen, Cnyxawmx Ana 3aluThl OTAENbHbIX Y4acTKOB CeTW, BO BCEX Crydasx cregyet
BbIGMPaTb MO BO3MOXHOCTY HAaMMEHbLUMMM MO PacYeTHbIM TOKaM 3TUX Y4acTKOB WIS MO HOMUHAIbHBIM
TOKaM 3MEeKTPONPUEMHUKOB, HO TakMm o6pasoM, 4ToGbl annapaTbl 3aluTbl He OTKMHYanu
3MEKTPOYCTAHOBKM MPU KPaTKOBPEMEHHbIX Meperpyskax (MycKoBble TOKW, MUKM TEXHONOrMYEeCKMX
HarpysokK, TOKM Nnpu camosarnycke U T. .).

3.1.5. B kadyecTtBe annapaTtoB 3alunTbl OOJDKHbI NPUMEHATbCA aBTOMaTUYeCKMEe BblKIovaTenun unu
npenoxpaHnTenn. Ons obecneyveHus Tpe6OBaHV|l7l 6bICTpO,D,el7ICTBVIFI, YyBCTBUTEJIbHOCTN  UITN
CEJIeKTUBHOCTU aonycKaeTcd npu HeobxoanmocTun npuMeHeHune yCTpOI7ICTB 3aWunTbl C UCnonb3oBaHnem
BbIHOCHbIX pene (pene KOCBEHHOIro }J,eVICTBVIH).

3.1.6. ABTOoMaTuM4eckMe BbIKIOYaATENW W MNpefoxpaHWTenu npoboYHOro  Tuna  AOSKHBbI
NPUCOEAMHATLCS K CeTU Tak, YTobbl Npu BbIBUHYEHHOW Npobke npefoxpaHuTens (aBToMaTUYeCcKoro
BbIKIO4aTENs) BUHTOBasA rmnb3a nNpefoxpaHnTens (aBTOMaTUYecKoro BbiKMoYaTens) octasanacb 6e3
HanpsbkeHus. Mpn OAHOCTOPOHHEM NUTaHWM NPUCOeOuHEHWe MuTaroLlero NpoBoAHWKa (kabensa wnu
npoBoAa) K annapary 3aLinTbl 4OMKHO BbIMOSHATLCSA, KaK MPaBMIo, K HENOABWKHLIM KOHTaKTaM.

3.1.7. Kaxgpbit annapat 3alwmThl AOMKEH UMETb HaAMWUCh, YKasblBalOWY 3HAaYE€HUS1 HOMUHANBHOTO
TOKa annapara, YCTaBKu pacuenuTenss M HOMWHANbLHOTO TOKa MMaBKOW BCTaBKW, Tpebylolimecs Ans
3alwmwaemMon UM cetu. Hagnmcu pekoMeHayeTcs HaHOCUTL Ha annapaTte Ui cXeme, PacrnonoXeHHOM
BGMM3M MecTa YCTaHOBKM annapaTos 3aluThl.



BbIBOP 3ALLUTDI

3.1.8. OnekTpuuyeckne ceTu [OIMDKHbI UMETb 3awWwuTy OT TOKOB KOPOTKOrO  3aMblKaHus,
obecneymBaroLLyo MO BO3MOXHOCTU HaMMEHbLLEe BpeMsi OTKIMIOYEHUs U TPeBOoBaHNA CeneKkTUBHOCTU.

3awwmTa gomkHa obecneunBaTb OTKIOYEHNE NOBPEXAEeHHOro yyactka npu K3 B KoHLUe 3alumiiaemon
TNIMHUN: OOHO-, ABYX- N TpexdasHbIX - B CETAX C rMyx03a3eMreHHON HeMTpanblo; ABYX- U TpexdasHbIX - B
CeTAX C M30NMPOBAHHON HeWTpanbIo.

HapexHoe OTKNYeHNe MOBPEXAEHHOro YyyacTka ceTu obecneymBaeTcsi, €cnvM OTHOLUEHWe
HanMeHbLlero pacyeTHOro TOkKa K3 « HOMWHANbHOMY TOKY NnaBKOW BCTaBKW npegoxpaHntena unm
pacuennTena aBTOMaTU4YeCKOoro BblKnko4YaTena 6yneT HEe MeHee 3HavyeHuKn, NpuBedeHHbIX B 1.7.79 u
7.3.139.

3.1.9. B ceTsx, 3awwmiuaemMblx TOMbKO OT TOKOB K3 (He Tpebylowmx 3awmnTbl OT Neperpy3kn CornacHo
3.1.10), 3a UCKIOYEHNEM NPOTSXKEHHbIX CeTel, HanpUMep CernbCKUX, KOMMYHasbHbIX, JOMNyCKaeTca He
BbIMOMHATL pacyeTHOW npoBepkn npusedeHHon B 1.7.79 u 7.3.139 kpatHoctn Toka K3, ecnu
obecneyeHo ycrnosue, 4TOObl MO OTHOLWIEHWIO K AMMTENbHO AOMYCTUMbIM TOKOBbIM Harpyskam
NPOBOAHMKOB, NpuBeAeHHbIM B Tabnuuax rm. 1.3, annapaTsl 3aWwuTbl UMEnu KpaTHoCTb He 6onee:

300% Anst HOMUHANBLHOrO TOKa NNAaBKOW BCTABKW NPeAOXpaHUTENs;

450% pna Toka YCTaBKM aBTOMAaTUMYECKOro BbIKMOYATENS, WUMEIOLLEro TOMbKO MakCMMaribHbIN
MIHOBEHHO [EWCTBYIOLIMIA pacuenutenb (OTceuky);

100% Ans HOMWHaNbLHOro TOKa pacuenuTens aBTOMaTW4eCKOro BbIKIOYaTENsd C Heperynupyemon
obpaTHO 3aBUCSLLEN OT TOKa XapaKTEPUCTUKON (HE3ABMCUMO OT Hanu4uus Unun OTCYTCTBUSI OTCEYKN);

125% pnsa Toka TporaHus pacuenuTens aBToOMaTUYecKoro BbIKMoYaTens ¢ perynupyemown obpatHowm
3aBUCALLEA OT TOKa XapaKTepUCTMKOW; eCci Ha 3TOM aBTOMAaTM4eCKOM BblKfovaTene nMeeTcs elle
OTCeyka, TO ee KpaTHOCTb Toka cpabaTbiBaHWS He orpaHWYMBaeTCs.

Hannune annapaTtoB 3alnTbl C 3aBbllUEHHbIMW YCTaBKaMW TOKa He ABNAeTCA obocHoBaHuemM Ans
yBenunyeHmna ceveHmnda npoBOOHNKOB CBEPX YKa3aHHbIX B 1. 1.3.

3.1.10. CeTn BHYTpPM MNOMELLEHWUW, BbINOMHEHHbIE OTKPbLITO MPOSIOXKEHHBIMW MPOBOAHMKAMMK C
roproyert Hapy>XHo 060NOYKON NN U3oNALMNEN, OMKHbI OblTh 3alUMLLEHbI OT NEePerpysku.

Kpome Toro, AomkHb! 6bITh 3aLlyLLEeHbl OT NePerpyskn ceT BHyTPU NOMELLEHUN:

OCBETUTENbHbIE CETU B XWUMbIX U OOLECTBEHHbIX 34aHUsX, B TOProBbIX NMOMeLleHnAX, CJ'Iy)K66HO-
ObITOBbIX MOMELLEHUSIX NMPOMBbILLUITEHHbIX I'Ipe,D,I'IpVIﬂTVIVI, BKMOYasi cetn Ans ObITOBbIX U NepeHOCHbIX
ANeKTponpneMHnKoB (yTPOFOB, YaMHWKOB, MNMNUTOK, KOMHATHbIX XONMOAMUIIbHUKOB, MblECOCOB,
CTUpanbHbIX U LWBEMHbIX MaLUUH U T. I'I.), a TakKXke B NoXXapoonacCHbIX 30HAX;

CUInoBble CeTU Ha NPOMBbILNEHHbIX NpeanpuAaATuAaAx, B XUnbiX U 0OLECTBEHHbIX 34aHUsX, TOProBbIX
NoMeLlleHNAX - TONbKO B Cllyyadx, Koraa no ycnoBuaAM TEXHOJIOMM4YecKoro rnpouecca unmn no pexmmy
pa60TbI CEeTN MOXEeT BO3HUKATb ANnTeSIbHaA neperpyska npoBOAHUKOB;

CeTn BCexX BMAOB BO B3PbIBOONACHbLIX 30HAX - cornacHo Tpe6OBaHVIF|M 7.3.94.

3.1.11. B ceTsx, 3awuwaembix OT neperpy3ok (cMm. 3.1.10), npoBogHuKM cnegyeT BbiGupaTb Mo
pac4yeTHOMY TOKY, NpWY 3TOM [OIMKHO OblTb 0bGecneyeHo ycnosue, YTOObLI MO OTHOLUEHUIO K ANUTENbHO
JOMyCTUMbIM TOKOBBIM Harpyakam, npvBeAeHHbIM B Tabnuuax rn. 1.3, annapaTbl 3awuTbl MMenu
KpaTHOCTb He Gonee:

80% Ana HOMMHaNBLHOrO TOKa NNaBKOW BCTABKW MMM TOKa YCTaBKM aBTOMaTUYECKOro BblKNoYaTens,
UMEILLEro TOMbKO MaKCUManbHbIi MIHOBEHHO [ENCTBYHWOLMIA pacuenutenb (OTCeYKy), - Ang
NPOBOAHWNKOB C MOMMBUHWUMXIIOPUAHON, PE3NHOBOW M aHarormyHow no TennoBbIM XapaKTepucTukam
nsonsuven; Ans NpOBOAHMKOB, MNPOKNaAblBAEMbIX B  HEB3PbIBOOMACHbLIX  MPON3BOACTBEHHbLIX
NMoMeLLieHNAX NPOMBbILLNEHHBIX NpeanpusaTui, gonyckaetca 100%;

100% ANa HOMMHANBHOrO TOKAa NMAaBKOM BCTaBKWM UMW TOKA YCTaBKM aBTOMATUYECKOro BbIKO4aTens,
VMEHOLLIETO TOMbKO MaKCUMMarnbHbI MIHOBEHHO OEWCTBYIOLMIA pacuenmnTenb (OTCeYKy), - Ans kabenen c
OymaxHon nsonauuen;



100% Anst HOMUHANbLHOrO TOKAa pacuenuTens aBTOMAaTUYECKOro BbIKMOYATENSd C Heperynmpyemon
o6paTHO 3aBuCSLLEN OT TOKA XapaKTEPUCTUKOM (HE3aBMCUMO OT HanMuus UNu OTCYTCTBUS OTCEYKM) -
[ONS NPOBOAHUKOB BCEX Mapok;

100% Ans Toka TporaHust pacuenuTens aBToMaTUYecKoro BbIKMOYaTeNs ¢ perynupyemon obpatHo
3aBUCALLEN OT TOKa XapakTepuCTUKOW - ANs NPOBOAHWKOB C MOMMBUHUNXNOPUOHON, PE3NHOBON W
aHanornmyHoM No TENsoBbIM XapaKTepUCTMKaM U30nsLUmMen;

125% pns Toka TporaHws pacLenuTens aBToMaTU4ecKoro BbIKIoYaTens ¢ perynupyemon o6partHo
3aBUCSLLEN OT TOKa XapakTepuctukom - Ans kabenen ¢ OymaxHoM usonaumen u wmsonauuen us
BYJIKAHN3MPOBAHHOTO MONUATUNEHA.

3.1.12. inuTenbHO AonycTuMas TOKOBas Harpyska npoBOOHWKOB OTBETBMEHMIN K KOPOTKO3aMKHYTbIM
anekTpoaBuraTensiM JomkHa ObiTb HEe MeHee:

100% HOMWHanbLHOro ToKa ANeKTpoABUraTens B HEB3PbIBOOMACHbLIX 30HAX;
125% HOMUWHanNbLHOro ToKa ANeKTpoABUraTens BO B3pbIBOONACHbLIX 30HAX.

COOTHOLWEHNA Mexay AMUTENbHO [OMYCTUMOW Harpy3kow MPOBOAHMKOB K KOPOTKO3AaMKHYTbIM
aneKkTpoABuraTensM W yctaBkamu anmnapaToB 3awuTbl B 060OM cnydyae He [OOMMKHbl MpeBblllaTth
ykasaHHbIX B 3.1.9 (cm. Takke 7.3.97).

3.1.13. B cnyvasx, korga Tpebyemas ponyctumas AnuTenbHas TOKOBas Harpyska NPOBOAHUKA,
onpegeneHHas no 3.1.9 u 3.1.11, He coBnagaeT C [aHHbIMM Tabnuvy [OMYCTUMBIX Harpysok,
npmBeAeHHbIX B M. 1.3, gonyckaeTca npuMeHeHWe NpoBOAHMKA Gnmxanero MeHbLUEro CeYeHusi, Ho
He MeHee, YeM 31O TpebyeTcsi N0 pac4eTHOMY TOKY.

MECTA YCTAHOBKU AINMAPATOB 3ALLUNTDI

3.1.14. AnnapaTbl 3aWwuThl crnegyeT pacrnonaraTe N0 BO3MOXHOCTU B AOCTYMHbIX ANs 06CnyXuBaHus
MecTax Takum o6pa3om, 4TOObl Oblna MUCKNoYeHa BO3MOXHOCTb WX MEXaHUYECKUX MOBPEXOAEHWUN.
YcTaHoBKa VX JOSMKHA ObIThb BbIMNOSHEHA TaK, YTOObI NPV ONEPUPOBAHUN C HUMW Ui NPU UX OEACTBUN
OblNM  MCKMOYEHbI OMACHOCTb AN OB6CnyXuBawLLEro nepcoHana M BO3MOXHOCTb MOBPEXAEHUA
OKpY>XaloLWnx NnpegMeToB.

AnnapaTbl 3aWWTbl C OTKPbITBIMWM TOKOBEAYLUMMW YacTAMM [[OMKHbl ObiTb  [OCTYNHbI  AfS
obcnyxunBaHusi TONbKO KBanUULMPOBaHHOMY NepcoHany.

3.1.15. AnnapaTbl 3awWuTbl crneayeT ycTaHaeBnueaTtb, Kak MpaBuino, B MecTax CeTw, rAe ceveHue
NPOBOAHMKA YMEHbLUAETCHA (MO HamnpaBMneHW0 K MECTy MOTpebneHus 3neKTpPOo3Hepruun) unu rge ato
Heobxoammo ans obecneyeHus YyBCTBUTENBHOCTM U CEMNEKTUBHOCTU 3awuTtbl (cMm. Takke 3.1.16 u
3.1.19).

3.1.16. AI'II'IapaTbI 3alWNTbl OOJKHbI YyCTaHaBIMBaTbCA HENOCPEACTBEHHO B MeCTax npucoegnHeHunsa
3almuiaemMblX NpoOBOAHUKOB K nutatroLlen NUHUN. ,U,OrlyCKaeTCﬂ B cny4daax HeobxoanmocTn npuHUMaTb
ANWHY ydacCTKa Mexay nuTaroLLLEN NIMHMEN N annapaTtom 3alinTbl OTBETBIIEHUA OO 6 ™. ﬂpOBO,CI,HVIKVI Ha
9TOM Yy4yacTke MOryt mMeTb ceyeHune MeHblle, YeM ce4dYeHue NnpoBOOHUKOB nuTaroLen NUHUN, HO He
MeHee ceYeHnAa NpoBOAHUKOB Nocne annapata 3aluThbl.

[ns oTBETBMNEHWUN, BbLIMOSHSAEMbIX B TPYAHOAOCTYMHbLIX MecTax (Hanpumep, Ha GomnbLuoi BbICOTE),
annapaTbl 3aWuTbl AONYCKAeTCa yCTaHaBnuBaTb Ha paccTosiHum 0o 30 M OT TOYKM OTBETBMNEHMSA B
yaobHoM ans obcnyxuBaHus mecte (Hanpumep, Ha BBOAE B pacnpefenuTenbHbli MyHKT, B MyCKOBOM
YCTPOWCTBE 3nekTponpuemHunka v ap.). Npyn aTom ceyeHve NpoBOAHWKOB OTBETBMNEHUS AOMKHO ObiTh
He MeHee ceyeHusi, onpenensemMoro pac4yeTHbIM TOKOM, HO AOIMKHO obecneumBaTb He meHee 10%
NPONYCKHOW CMOCOBGHOCTM 3alUMLLEHHOro YyyacTtka nutawowen nuHun. [lpoknagka NpPOBOAHMKOB
OTBETBIEHUN B yKa3aHHbIX cryyasax (Mpu AnvHax oTeeTBnexHun Ao 6 n 4o 30 M) gormkHa Npon3BoAnTLCS
npy rOprYNX HapyXHbIX 006ONoYKe MMM U30MALUM NPOBOOHWKOB - B Tpybax, mMeTannopykasax, Wnu
kopobax, B OCTarnbHbIX CIy4asx, Kpome KabGenbHbIX COOPYXEHWI, MoXapoonacHbIX U B3pbIBOOMACHbLIX
30H, - OTKPbITO Ha KOHCTPYKLMAX NPU YCIOBUUN UX 3aLUUTbl OT BO3MOXHbBIX MEXaHUYECKNX MOBPEXAEHUN.

3.1.17. MNpwn 3awmute ceTern NpefoxpaHUTENAMU MNOcnedHue AOIMKHbl yCTaHaBnuBaTbCA Ha BCEX
HOpMarnbHO He3aseMIeHHbIX Mosfocax unu dasax. YcTtaHoBKa npegoxpaHvTenen B Hynesbix paboymx
NPOBOAHMKAX 3anpeLyaeTcs.



3.1.18. lpun 3awmTe ceTen C rnyxo3a3eMrieHHOW HENTpanbid aBTOMaTUYECKUMU BbIKIIOHaTENAMMN
pacuenuTenu X OOMKHbl YCTaHaBMMBATbCA BO BCEX HOPMAaribHO He3a3eMIEHHbIX MPOBOAHMKaX (CM.
Takke 7.3.99).

Mpu 3awmTe ceten ¢ U30NMPOBAHHOW HEWTpanbi B TPEXMPOBOAHbLIX CETAX TpexdasHoro Ttoka u
OBYXNPOBOAHbIX CeTSX OOHOA3HOro WM MOCTOSHHOrO TOKa [OMNycKkaeTcs  ycTaHaBnvBaTb
pacuenuMTenu aBTOMaTUYECKUX BbIKIOYaTenen B AByx hasax npu TPexnpoBOAHbIX CETAX U B OAHON
dase (nomoce) npu OBYXNPOBOAHLIX. [Mpn 3TOM B npegenax OAHOW M TOW e 3MeKTPOYCTaHOBKM
3almMTy crneayeT OCyLeCTBNATb B OOHUX U TeX xe ¢hasax (nontocax).

Pacuenvtenu B HyrneBbIX NPOBOAHMKAX AONyCKaeTCA yCTaHaBnMBaThb NULb NPU YCIOBUK, YTO NPU UX
CpaﬁaTblBaHVlVl OTKNMKYaKwTCA OT CeTn OAHOBpPEeMEeHHO BCe nNpoBOAHUKK, HaxoadAwmecda noa
Hanps>XeHnem.

3.1.19. Annapathbl 3alWnTbl 4ONYyCKaeTCs He yCTaHaBnmMBaTb, €Cnu 3To LenecoobpasHo no ycrnosusam
aKcnnyarauuu, B MecTax:

1) OTBETBJIEHNA NPOBOAHMKOB OT LWKH WMTa K annapatam, yCTaHOBJIEHHbIM Ha TOM Xe WuTe; npu
3TOM NPOBOAHWUKN OOJIKHbI BbI6VIpaTbCF| No pac4eTHOMY TOKY OTBETBIIEHUA;

2) CHWKEHUS CeYeHus MUTalolWen NUHUM No ee ANWHE U Ha OTBETBIEHUSAX OT Hee, ecnu 3awmTta
npegbiayulero ydyactka nmHum 3awulaeT y4acCcToK CO CHMXEHHbIM cedYeHueM NMpoBOOHUKOB UK ecin
He3allnleHHble y4aCTKN NIMHUKU Unn OTBETBIEHNA OT Hee BbINOJIHEHbI NPOBOAHUKaMW, Bbl6paHHbIMVI C
cevyeHmem He MeHee NoJIoBMHbI CeYeHUNA NPOBOOHMKOB 3aLUNLLIEHHOro y4acTka JIMHUK;

3) OTBETBMNEHMS OT NUTAIOWEN MUHUN K INEKTPONPUEMHNKAM Marnow MOLLHOCTW, eCiin nuTaroLwwas mx
NVHWS 3aluMLieHa annapaToM C ycTtaBkoh He 6Gonee 25 A [na CMMOBbLIX 3MEKTPONPUEMHUKOB W
BbITOBbIX 3MeKTPoNpubopoB, a Ans CBETUMBLHUKOB - COrnacHo 6.2.2;

4) oOTBETBMEHWS OT nNWTalOWeENn NMHUM NPOBOLHUKOB Leneil W3MEPEHWUW, YMNpaBneHus u
CurHanumsaudmmn, ecnn 3Tm NpoBOAHUKN HEe BbIXOAAT 3a npefesibl COOTBETCTBYHOLWMX MaLUMH Unn wuta
WK ecnu 3TN NPOBOAHUKN BbIXOASIT 3@ WX Npeferbl, HO 3MeKTPONPOBOAKa BbINOSIHEHA B Tpybax wunu
UMeeT Heropryyto 060MoYKy.

He momyckaercsi ycTaHAaBIMBATh alapaThl 3aIIUTHl B MECTaX IPUCOSTUHEHNS K TUTAFOIICH JIMHUH
TaKUX LIEMell yIpaBiIeH s, CHTHAIM3AlMH i U3MEPEHHUS, OTKIIFOUCHHE KOTOPBIX MOXKET MOBJICYb 32
c0o00ii oracHbIe MOCIEeACTBU (OTKIIIOYEHHE ITO’KapHBIX HACOCOB, BEHTHJIATOPOB, MIPEA0TBPAIIAOIINX
00pa3oBaHue B3PHIBOOIIACHBIX CMECEH, HEKOTOPBIX MEXaHU3MOB COOCTBEHHBIX HYK/I DJICKTPOCTAHIIMH
uT. H.). Bo Bcex CliydadaX TaKue€ U JOJIKHBI BBIIIOJIHATHCA MMPOBOAHUKAMUA B pr6ax WU UMECTh
HEeropiouyro 060mouky. CedeHne 3THX Ierneil JODKHO ObITh He MeHee MIPUBEACHHBIX B 3.4.4.

MaBa 3.2

PENENHASA 3ALLUTA

OBJIACTb NPUMEHEHUA

3.2.1. Hactosiwas rmasa lNpaBun pacnpocTpaHAeTcsi Ha YCTPONCTBA penerfHon 3alnTbl 3N1EMEHTOB
3MNEKTPUYECKON YacTU SHEProCUCTEM, MNPOMBILUMIEHHBIX W OPYrMX 3neKTpOyCcTaHOBOK Bbiwe 1 KB;
reHepaTopoB, TpaHcdopmaTopoB (aBTOTpaHcoOpMaTopoB), OMOKOB reHepaTop - TpaHcdopmaTop,
NVHWIA ANeKTponepeaaYu, WUH N CUHXPOHHbBIX KOMMNEHCATOPOB.

3awmTta Bcex anekTpoyctaHoBok Bbiwe 500 kB, kabenbHbix nuHuin Bbiwe 35 kB, a Takke
3MNEKTPOYCTAHOBOK aTOMHbIX 3MIEKTPOCTaHUMIN U nepefady MNOCTOSIHHOTO TOKa B HACTOsILLEN rnaBe
MpaBun He paccmaTtpuBaeTcs.

TpeboBaHua K 3awmte anekTpuyeckux ceten go 1 kB, anekTpoaBuratenen, KOHOEHCATOPHbIX
YCTaHOBOK, SMEKTPOTEPMUYECKMX YCTAHOBOK CM. COOTBETCTBEHHO B . 3.1, 5.3, 5.6 n 7.5.

YcTponcTtea peneriHon 3almThl 3N1EMEHTOB 3MEKTPOYCTaHOBOK, HE PaCCMOTPEHHbIE B 3TOW U APYrnx
rna.ax, AOMKHbI BbINOMHATLCS B COOTBETCTBUM C 06LLMMM TPEBOBaHUSIMU HACTOSILLE rNaBbl.



OBLUME TPEBOBAHUA

3.2.2. OneKkTpoycTaHOBKM [OIMKHbI OblTb  060pyaoBaHbl YCTPOMCTBAMWU  PENENHON  3aluuThl,
npeaHasHa4YeHHbIMU 4MA:

a) aBTOMaTUYeCKOro OTKIMHOYEHNS MOBPEXAEHHOIO 3fIeMeHTa OT OCTanbHOW, HEMOBPEXAEHHON YacTu
3NEeKTPUYECKON CUCTEeMbl (3MNEKTPOYCTaHOBKM) C MOMOLLbLIO BbIKMOYaTENen; ecnu noBpexaeHve
(Hanpumep, 3aMblkaHMe Ha 3eMIlo B CETAX C W30NMPOBAHHOW HEWTpanblo) HenocpeacTBEHHO He
HapywaeT paboTy 9neKTPUYecKom CUCTeMbl, AonyckaeTca AeNCTBME PenenHOn 3aluTbl TONbKO Ha
curHan.

6) pearvpoBaHWs Ha oOnacHble, HeHOpMarbHble PEeXUMbl PaboTbl 3NEMEHTOB 3MEKTPUYECKON
cucTembl (Hanpumep, nNeperpysky, NoBbILLEHWE HanpsbkeHnst B 0OMOTke cTatopa rugporeHepartopa); B
3aBUCUMOCTU OT pexuma paboTbl M YCMOBUMA IKCMNyaTauuMu 3NEKTPOYCTaHOBKM peneviHas 3awmra
OomkHa ObITb BbINONHEHA C AEWCTBMEM Ha CUTHamN WM Ha OTKMIOYEHME TEX 3MeMEHTOB, OCTaBreHue
KOTOpbIX B paboTe MOXET NPMBECTU K BO3HUKHOBEHMIO MOBPEXAEHNS.

3.2.3. C uenbto yoelweBlieHna 3NeKTpoyCTaHOBOK BMECTO aBTOMaTU4eCKUX BblKMoyaTenenm u
peneﬁHoM 3alWuTbl crieayeT NpUMEeHATb NpeaoxXpaHUTeNn Unn OTKpPbITble NiiaBkMe BCTABKU, €CITU OHU!

MOryT 6biTb BblOpaHbl € TpebyembiMM MapaMeTpamMu (HOMUHarbHbIE HanpsxeHue u TOK,
HOMWHAambHbIN TOK OTKIOYEHUS U Ap.);

obecneumBatoT Tpe6yeMble CENEeKTUBHOCTb U YyBCTBUTEJTIbHOCTb;

He NpenATCTBYIOT MPUMEHEHUIO aBTOMATUKM (aBTOMATUMYECKOe MNOBTOPHOE BKMOYeHue - AllB,
aBTomMaTtuyeckoe BKNYeHne pesepsa - ABP u T1. n.), Heobxogumon no ycrnosusMm paboThbl
3MEeKTPOYCTaHOBKM.

Mpn “Cnonb3oBaHWM NpeaoXpaHUTenen U OTKPLITLIX MNAaBKMX BCTABOK B 3aBUCMMOCTU OT YPOBHS
HeCUMMEeTpUN B HeMnonHoasHOM pexume M xapakTepa NUTaeMow Harpysku criegyeT paccmaTtpuBaTb
HeobXoAMMOCTb YCTAHOBKM Ha NPUEMHOW NOACTaHLMM 3aLmThl OT HENOMHOMA3HOro pexnma.

3.2.4. YcTpoWicTBa penenHon 3awutbl OOMKHbI obGecneymBaTtb HauMMeEHbLUEe BO3MOXHOE Bpemst
oTkntoveHmsa K3 B uensax coxpaHeHus 6GecnepeboinHon paboTbl HENOBPEXAEHHOW 4acTh CUCTEMbI
(yctonunBas paboTa 3MEeKTpPUYECKOM CUCTEMbI W 3MEKTPOYCTaHOBOK NoTpebuTenen, obecneyeHue
BO3MOXHOCTM BOCCTAHOBIIEHUS HOpMarnbHoW paboTbl nyTtem ycnewHoro gencrteus AlNB un ABP,
camo3sanycka anekTpoaBuraTenen, BTATMBaHWA B CUHXPOHM3M WM Np.) M OrpaHnyeHuss obnactu wu
CTeneHu NoBpeXaeHnsi anemeHTa.

3.2.5. PeneviHas 3awwuTa, OeACTBylOLlast Ha OTKMOYEHWE, KaK NMpaBuio, JormkHa obecnevmBaTb
CEeneKTUBHOCTb AEeNCTBUSA, C TeM, YTOObI NMPU NOBPEXAEHUN KaKoro-nnmbo anemeHTa 3neKTpoyCTaHOBKM
OTKIHOYasncs TONbKO 3TOT NOBPEXAEHHbIN ANEMEHT.

[onyckaeTca HecenekTMBHOE AeWCTBME 3aluuThl (McnpaBnsemoe nocnegywowmm genctsmem AlB
unu ABP):

a) anga obecneyveHus, ecnu 3To Heobxoanmo, yckopeHus oTknoyeHnst K3 (cm. 3.2.4);

6) npu ncnonb3oBaHUM YNpPoOLLEeHHbIX FMaBHbIX 3NEKTPUYECKNUX CXeM C oTaenutTendamMmm B Lendax NNHUA
mnn Tpchq)opmaTopOB, OTKNYawnwnmmn I'IOBpe)K,D,eHHbIVI 3NEMEHT B 6eCTOKOByP0 nayasy.

3.2.6. YcTpoWicTBa penenHon 3awuTbl C BblAepXXkamu BpeMeHu, obecneymBaowLMMm CeNekTMBHOCTb
OencTBus, [OonyckaeTcs BbIMOMHATb, ecnu: npu  oTknoveHnn K3 ¢ Bblaepxkamy BpeMeHu
obGecrneumBaeTcsl BbinonHeHve TpeboBaHwun 3.2.4; 3alimTa OEeWCTBYeT B KayecTBe Pe3epBHON (CM.
3.2.15).

3.2.7. HapexHocTb YHKUMOHMPOBAHUS pPenenHon 3awmTbl (cpabaTtbiBaHMe npu MNosiBNEHUU
ycrnoBuii Ha cpabaTtbiBaHne W HecpabaTbiBaHMe Mpu WX OTCYTCTBUM) AOSKHa ObiTb obecneyena
NPpMMEHeHneM YCTPOWCTB, KOTOpble MO CBOMM MapaMeTpaM W WUCMOMIHEHUIO COOTBETCTBYHOT
Ha3HayeHuo, a TaKke Haanexalymm obecnyxmBaHMeM 3TUX YCTPOWCTB.

Mpn HeobxoaMmocTM criegyeT MUCMONb3oBaTb CreumanbHble Mepbl MOBbILWEHUS HaAeXHOCTM
(PYHKUMOHMPOBAHNS, B 4YaCTHOCTM CXEMHOE pe3epBMPOBaHWE, HENpPEepbIBHbIA UMW MEPUOANYECKUIA



KOHTpPONb CcOCTOSHMA U Ap. [ormkHa Takke yuuTbiBaTbCA BEPOSTHOCTb OLIMOOYHBLIX OEeACTBUN
obcnyxumBatoLLero nepcoHana npuv BbiNONIHEHUM HEOOXOANMbIX OnepaLmin ¢ penenHomn 3aLLmMTomn.

3.2.8. MNpu HanMymMn penenHon 3alnTbl, UMEIOLLEN Lienu HanpsxXeHns, crnegyeT npegycmarpusaTtb
yCTpONCTBa:

aBTOMAaTMYECKN BbLIBOASAWME  3aWMTy W3  [EWCTBUS  NPU  OTKMKOYEHUM  aBTOMAaTMYECKMX
BbIKIIOYaTENen, neperopaHun NpeaoxpaHnTenen n Apyrux HapyweHusax Lenen HanpsbkeHns (ecnv atu
HapyLleHVs MOryT MPUBECTU K NOXHOMY cpabaTbiBaHUIO 3aluMTbl B HOPMAllbHOM pexume), a Takke
CUrHanusMpytoLmne 0 HapyLLeHMsAX 3TUX Lienew;

CUTHanM3upyloLwWwmue O HapyleHUaX Uenenl HanpsbkeHusl, ecrnv 3TW HapyLueHWs He NPUBOAAT K
NoXHOMY cpabaTblBaHMIO 3aLUMTbI B YCIIOBUAX HOPMAsIbHOTO PEXMMA, HO MOTYT NMPUBECTU K U3MULLHEMY
cpabatbiBaHMIO B ApYyrux ycnosusix (Hanpumep, npu K3 BHe 3alumiiaemMon 30HbI).

3.2.9. MNpwn yctaHoBke ObICTPOAEWCTBYIOLLEN PENenHON 3almMTbl Ha NWHUSX 3nekTponepenayn ¢
TpybyaTbiMK pa3psagHMKamu AOMKHa ObiTb MPeAyCMOTPEHa OTCTPONKa ee oT paboTbl pa3psaHNUKOB, AMs
yero:

HaMmeHbluee Bpems cpabaTtbiBaHUsA penevHoW 3awuMTbl A0 MOMEHTa Modayn curHana Ha
OTKIOYEHME OOMKHO ObiTb Bonblue BpeMeHW OAHOKpaTHOro cpabaTtbiBaHWsA paspsgHUKOB, @ MMEHHO
okono 0,06-0,08 c;

NyCKoBble oOpraHbl 3aluThbl, cpa6aTb|Barou.u/|e OT uMnynbCa TOKa pa3pAAHUKOB, OOJKHblI UMETb
BO3MOXHO MeHbllee BpeMd BO3BpaTa (OKOJ'IO 0,01 c OT MOMEHTa MCYE3HOBEHUS VIMI'IyJ'Ibca).

3.2.10. Ana penenHblX 3aWwuT C BblAepXKaMu BpPeMEHW B KaXJOM KOHKpPEeTHOM criyyae cnegyet
paccmatpusaTth LenecoobpasHocTb obecneveHns OerCTBUSA 3aluMTbl OT Ha4vanbHOro 3Ha4YeHus Toka
unu conpotuenenns npu K3 onsa ncknioveHrs otkasoB cpabaTbiBaHWs 3awuThl (M3-3a 3aTyXaHUSA TOKOB
K3 BO BpemeHu, B pesynbTaTte BO3HUKHOBEHWNS Ka4yaHWiA, NOSBIEHUSA AyrM B MECTe MOBPEXAEHNs u ap.).

3.2.11. 3awuTbl B anekTpmnyecknx cetax 110 kB u Bbiwe JOMmKHBI MMETb YCTPONCTBA, Bnokupyowme
UX OEWCTBME MPU KadaHWsX UM aCMHXPOHHOM XO4e, €CMM B YKa3aHHbIX CeTAX BO3MOXHbI Takue
KayaHus UNn aCUHXPOHHBIN X04, MPY KOTOPbIX 3aLUMTbl MOryT cpabaTbiBaTb U3MNULLHE.

[onyckaeTca nNpvMeHeHWe aHanornyHbiX YCTPOMCTB M Ana nuHui Huwke 110 kB, cBasbiBatoLmx
mexagy coboM WCTOYHWMKM MUTaHua (UCXOoOS W3 BEPOSITHOCTU  BO3HWMKHOBEHWUSI KayaHum  unu
ACMHXPOHHOIO X0A4a U BO3MOXHbIX MOCNEACTBUN U3MNULLHUX OTKMOYEHWI).

[onyckaeTca BbiNOnMHeHWe 3awutbl 6e3 GNOoKMPOBKM NPU KayaHusX, ecrnu 3alimTa OTCTpoeHa OT
Ka4yaHuii No BpeMeHu (BblAepXXka BpEMEHU 3alumThl - okoro 1,5-2 c).

3.2.12. JencTtBre penerHon 3alnTbl AOMKHO (PMKCUPOBATLCS yKasaTenbHbIMU pene, BCTPOEHHbIMU
B pene ykasatensmu cpabaTtbiBaHWs, cHeTYMKaMmM Yncna cpabaTtbiBaHW UNW SPYruMU YCTPOMCTBaMU B
TOW CTeneHu, B KaKoW 3TO HeOOXoAMMO ANS yYeTa 1 aHanm3a paboTbl 3awwuT.

3.2.13. YcTponcTBa, UKCUpylOLne OeNCTBUE penevHoM 3aliuTbl Ha OTKMYeHue, cnegyet
yCTaHaBnNmMBaTb TaK, YTOObl CUTHaNM3MPOBaNoCb AEWCTBME KaXOOMW 3allMTbl, @ NPU CMOXHOMN 3aluuTe -
OTOENbHbIX ee 4YacTel (pasHble CTYMEeHW 3aliMTbl, OTAENbHbIE KOMMIEKTbl 3alMT OT pasHbiX BWAOB
NOBPEXOEeHNsA 1 T. 1n.).

3.2.14. Ha kaxgom W3 3MeMeHTOB 3NeKTPOYCTaHOBKM AOMKHa OblTb npeaycMoTpeHa OCHOBHas
3awuTa, nNpegHasHayeHHas Ans ee OelCTBMSA NpU MOBPEXAEHWSX B npefdenax BCEero 3almLiaemoro
3aNeMeHTa C BpeMeHeM, MEHbLUNM, YeM Y APYrUX YCTAHOBMEHHbIX HA 9TOM 3feMeHTE 3aLuuT.

3.2.15. [na penctBus Npu OTkasax 3aluT UMM BbIKMOYaTenen CMEeXHbIX 3NeMEHTOB creayet
npegycMaTpuBaTb Pe3epBHYH 3alluTy, NpefHasHadyeHHylo Ans obecnevyeHuns JarnbHero pe3epBHOro
nencTeus.

Ecnu ocHoBHas 3awmTta anemeHTa obnagaet abContoTHOM CeneKkTUBHOCTbIO  (Hanpumep,
BbICOKOYACTOTHasA 3aluMTa, NPOAOoNbHas U nonepeyHas avddepeHumansHbie 3alWnTbl), TO HA AaHHOM
anemMeHTe [JoMmkHa ObiTb YCTaHOBMEHa pe3epBHasd 3aluuTa, BbIMOMHALLWAA (YHKLMU HE TONbKO
JanbHero, HO M ONWXHEro pesepBMpOBaHWSA, T. €. OEeNCTBylLWas MNpu OTKa3e OCHOBHOW 3aluThbl
[0aHHOro anemeHTa unu BblBeAeHun ee 13 paboTel. Hanpumep, ecnu B kayecTBe OCHOBHOM 3aLUnUThbl OT
3aMblkaHun  Mexay dasamum npumeHeHa auddepeHumanbHo-hasHas 3awurta, TO B KadecTBe
pe3epBHON MOXET ObiTb NPUMEHEHa TPexCcTyneH4yaTasa ANCTaHLMOHHas 3awuTa.



Ecnn ocHoBHast 3awmta nvHum 110 kB n Bbllue ob6nagaeT OTHOCUTENBHOW CENEKTUBHOCTLIO
(Hanpumep, cTyneH4YaTble 3alUMTbl C BblAEepXKKaMu BpEMEHM), TO:

OTAENbHYIO PEe3epBHYK 3alUTy AOMyCKaeTCsl He npedycMmaTtpuBaTtb MpU YCNoBUWM, YTO parnbHee
pe3epBHOE AeNCTBME 3aLUUT CMEXHBIX areMeHToB npu K3 Ha aTol nuHumM obecneynBaeTcs;

OOMKHbI NMpegycMaTpuBaTbCs Mepbl Mo obecneveHnto BGnvxHero pesepBMpoBaHWs, €Cnn JarnbHee
pe3epsupoBaHue npu K3 Ha aTon nuHum He obecneynBaeTcs.

3.2.16. Ansa nuHum anektponepenayn 35 kB 1 Bbilwe C Lenbio NOBbILLEHNST HAOEXKHOCTU OTKINIOYEHNS
NnoBpeXaeHns B Hayane NUHUM MOXeT ObiTb NMPefyCMOTpeHa B KayecTBe OOMOSHUTENbHON 3aluTbl
TOKOBas oTcevka 6e3 BblAepXKn BpEMEHN MPW YCNOBUW BbINONHeHUs TpebosaHuin 3.2.26.

3.2.17. Ecnu nonHoe obecrneveHve pJanbHero pes3epBMpPOBaHMS CBA3AHO CO  3HaYUTENbHbLIM
YCMOXHEHUEM 3aLUMTbl UIN TEXHNYECKN HEBO3MOXHO, AOMYCKaeTCs:

1) He pesepBupoBaTh OTkNoYeHMsA K3 3a TpaHcdopmaTopamm, Ha peakTUPOBaHHbIX IMHUSX, IMHNAX
110 kB v BbILE NPU HANWMYMK BNVXKHErO PEe3epPBUPOBAHUS, B KOHLIE ANMHHOIO CMEXHOro y4acTka fMHUK
6-35 kB;

2) wmeTb [anbHee pes3epBMpPOBaHWE TOMbKO MpW Havbornee 4acTo BCTpevalLMXCH BuAax
nospexaeHui, 6e3 yuyeTta peakux pexmmoB paboTbl U NpU y4eTe KackagHoro AeWCTBUS 3aLUnThI;

3) npegycmaTpuBaTh HecenekTMBHOe AencTBue 3awuTbl npu K3 Ha cMmexHbIX anemeHTax (npu
[anbHeEM pe3epBHOM [EeWCTBMM) C BO3MOXHOCTbHO O0BECTOYMEHUS] B OTAENbHbLIX CryyYasx MoACTaHLUUiA;
npv 3TOM criegyeT No BO3MOXHOCTM obGecneumBaTtb UCMpaBneHWe 3TUX HECEMNEKTUBHbIX OTKMOYEHUN
nencteuem AlNB nnn ABP.

3.2.18. VYctpoinctBa pes3epBUpOBaHUs Npu  oOTkase BblkmovaTenen (YPOB)  OomkHbI
npegycmaTpuBaTbCcs B anektpoyctaHoBkax 110-500 kB. JonyckaeTtca He npegycmatpuBatb YPOB B
anekTpoycTtaHoBkax 110-220 kB npu cobnogeHnn crnenyowmnx ycrnoBuii:

1) obecneunBatoTca Tpebyemas 4YyBCTBUTENbHOCTb W AOMYCTUMbIE MO YCMOBUSIM YCTOWYMBOCTU
BpEeMeHa OTKIIOYEHUSI OT YCTPOWCTB AarnbHEero pe3epB1MpoBaHUs;

2) npu gewcTBUM pe3epBHbIX 3alUT HET NOTEPW LOMOMHUTENbHbIX 3NEMEHTOB M3-3a OTKITHYEHUS
BbIKMOYaTENen, HemnocpeACcTBEHHO He MNPUMbIKAIOWMX K OTKa3aBLUEMY BbIKMOYATENo (Hanpumep,
OTCYTCTBYIOT CEKLMOHNPOBAHHbIE LUWHbI, IMHUW C OTBETBIIEHNEM).

Ha anekTpocTaHuusx ¢ reHepaTopaMu, UMEKLMMU HENOCPEACTBEHHOE OXMaXAeHUe MPOBOAHMKOB
0B6MOTOK CTaTOpOB, ANS NPeAoTBpAaLLEHMS MOBPEXAEHWI reHepaTopoB NpU OTKas3ax BblkNtoyaTenew
110-500 kB cnegyet npeaycmatpmsate YPOB He3aBMCMMO OT NpoYmX yCrioBUNA.

[Mpu oTkase ogHOro M3 BbIKNOYATENEW NOBPEXAEHHOTO anemMeHTa (NMUHUS, TpaHcdopmaTop, LKHBbI)
anekTpoyctaHoBkn YPOB [omkHO [JencTBoBaTb Ha OTKMOYEHME BbIKMIOYaTenen, CMEXHbIX C
OTKa3aBLUNM.

Ecnu 3awmThl npucoeanHeHbl K BBIHOCHBIM TpaHcdopmaTopam Toka, To YPOB gomkHo gencreoBaTb
1 npun K3 B 30HE Mexay 3TMMKM TpaHCcopMaTopamMu ToKa U BbIKIlo4aTeneM.

HonyckaeTca npumeHeHue ynpolueHHbix YPOB, pewctByowmx npu K3 ¢ oTkazamu BbiknoyaTenen
He Ha Bcex anemeHTax (Hanpwumep, Tonbko npu K3 Ha nuHuAX); npyu HanpsbkeHun 35-220 kB, kpome
TOro,  [JOMycKaeTcsa  MPWMEHEHME  YCTPOWCTB,  AENCTBYWOLWMX NWWb  Ha  OTKIYEHUE
LLIMHOCOEANHUTENBHOTO (CEKLIMOHHOrMO) BbIKNOYaTens.

Mpn HepocTtaTouHOW 3PPEKTUBHOCTU AanbHEro pes3epBMpOBaHMS crnedyeTr paccMaTpuBaThb
HeobX0AMMOCTb MOBbILLEHNS HAAEXHOCTY BrKHEro pe3epBupoBaHus B gonornHeHne Kk YPOB.

3.2.19. Tpn BbINOMAHEHWM pe3epBHOM 3alnTbl B BWOE OTAENbHOrO KOMMSekTa ee cnegyet
OCYLLECTBNATL, KaK NpaBuno, Tak, 4Tobbl 6bina obecneyeHa BO3MOXHOCTb pasfenbHOW NPOBEPKN 1nu
PEMOHTaA OCHOBHOW WM pPe3epBHONM 3aluuTbl Npu paboTatowemM asrnemeHTe. pu 3TOM OCHOBHasi U
pe3epBHas 3awWwuTbl OOMKHbI MUTATbCA, Kak nNpaBuno, OT pasHbiX BTOPUYHBIX OBMOTOK
TpaHcopMaTopoB TOKA.

[nTaHne OCHOBHbIX M pe3epBHbIX 3aWMUT NWHUKA anekTponepenadun 220 kB u Bblle [OMKHO
OCYLLEeCTBNATLCHA, Kak MpaBufo, OT pasHbiX aBTOMaTUYEeCKUX BbIKMYaTenen onepaTtuBHOIrO
NMOCTOSIHHOrO TOKa.



3.2.20. OueHka YyBCTBUTENMBHOCTU OCHOBHBIX TUMOB PenenHbIX 3alWT AOMKHA NPOM3BOANTLCS NPU
nomoLuy KoaddurLmneHTa YyBCTBUTENBHOCTM, ONpeaensemMoro:

Ona  3aWunT, pearvpylolmx Ha BenuuuHbl, BO3pacTalolimMe B YCMNOBUSAX MOBPEXAEHUA, - Kak
OTHOLLEHME PpacCYeTHbIX 3HAYEHUN ITUX BENUYUH (Hanpumep, TOKa, WM HanpshkeHwus) npu
mMeTannuyeckom K3 B npegenax 3aluumiiaemon 30Hbl kK napameTpam cpabaTbiBaHUSA 3aLuT;

AN 3aWmT, pearypylolmx Ha BenuYMHbl, YMEHbLUAKLWMECs B YCMOBUAX MOBPEXOEHUW, - Kak
OTHOLUEeHVWEe napamMeTpoB cpabaTbiBaHNA K pacyeTHbIM 3HAYeHUsM JTUX BenuuuH (Hanpumep,
HanpsbKeHWS UM CONPOTMBREHNS) NPy MeTannmyeckom K3 B npegenax 3awuiiaemon 30Hsbl.

PacuyeTHble 3HauYeHWs BENMWUYMH OOIDKHbI yCTaHaBnMBaTbCd, ncxoga m3 Hanbonee He6ﬂaFOFIpVIﬂTHbIX
BMOOB noBpexaeHua, HO And peanbHO BO3MOXHOIo pexxnma pa60TbI 3]'IeKTpVI‘-IeCKOI7I CUCTEMbI.

3.2.21. Tlpn OLEHKE YYBCTBUTENIBHOCTY OCHOBHbIX 3aLUMT HEOOXOAMMO WCXOAWUTb M3 TOro, YTO
[OOIMKHbI 06ecrneunBaTbCs Crieaylolme HanMeHblune KoaMULMEHTbI UX YYBCTBUTENbHOCTU:

1. MakcumanbHble TOKOBble 3awuTbl C MYCKOM W 6e3 nycka HanpskKeHusl, HanpaBrfieHHble U’
HeHarnpaBsneHHble, a Takke TOKOBble OAHOCTYMEHYaTble HanpasfeHHble W HeHanpaBreHHbIe 3aluThl,
BKINIOYEHHbIE Ha COCTaBnstoLLMe obpaTHOM MNN HYNEeBOW NocneaoBaTenbHOCTEN:

[N OpraHoB ToKa W HanpsikeHus - okono 1,5;

AN opraHoB HanpaBfeHWs MOLLHOCTWM obpaTHOW M HyneBOW nocrnegoBaTenbHOCTU - okono 2,0 no
MOLLIHOCTM 1 OKOS0 1,5 MO TOKY U HaNPSKEHWIo;

[Onsi opraHa HanpasreHUst MOLHOCTU, BKIOYEHHOIO Ha NOMHbIE TOK U HaNpPsKeHWe, He HopMUpyeTCs
no MOLLHOCTM U okono 1,5 no Toky.

[na makcMMmanbHbIX TOKOBbIX 3aliMT TpaHCcOopMaTopoB C HM3WWM HanpsxeHvem 0,23-0,4 kB
HaMMeHbLUNIA KO3 MULMEHT YYBCTBUTENBHOCTU MOXET ObITb Okono 1,5.

2. CTyI'IeHLIaTble 3allnTbl TOKa WM TOKa W HaNpsXeHwud, HanpaslieHHble W HeHanpaBlieHHble,
BKIKOYEeHHbl€ Ha MOJIHble TOKN N HanpsaXeHUa Unn Ha coctasndwuimne HyﬂeBOVI nocnenoBaTesibHOCTU:

ONSA OpraHoB TOKa W HanpsbkeHus CTYMeHW 3alumTbl, npefgHasHadveHHow Ans aenctewa npu K3 B
KOHLie 3aluumLiaemMoro yyactka, 6e3 yyeta pesepBHOro AencTaus - okono 1,5, a npu Hammuum HagexHo
OENCTBYIOLLEN CEeNneKTUBHOW pe3epBHON CTyneHu - okono 1,3; npM HanmuMyMu Ha NPOTUBOMONOXHOM
KOHLe NNHUM OTAENbHOWM 3alMThbl LUMH COOTBETCTBYIOWMNE KO3 MDULMEHTBI HYBCTBUTENBHOCTU (OKOMO
1,5 n okono 1,3) Ans CTyneHn 3aliMTbl HyNeBOW nocnegoBaTenbHOCTU AonyckaeTcs obecnevvBatb B
pexvnMe KackagHOro OTKITHOYEHNs;

st OpraHoB HanpaBfeHUs MOLLHOCTU HyneBon M obpaTHOWM mocregoBaTeflbHOCTM - okono 2,0 no
MOLLHOCTMK 1 0KOMO 1,5 NO TOKY U HanpsiKeHWto;

Ons opraHa HanpaBneHUs MOLLHOCTM, BKITKOYEHHOrO Ha NOMHbIE TOK U HanpshXeHue, He HopMupyeTcs
no MoLHocTH 1 okono 1,5 no Toky.

3. UCTaHUMOHHbIE 3aLLMTbl OT MHOrogasHbix K3:
0N NyCKOBOro opraHa noboro Tuna v AMCTaHLMOHHOIO opraHa TpeTben CTyrneHu - okono 1,5;

ANs AUCTaHLUMOHHOIO OpraHa BTOPOW CTYMeHuW, npedHasHadyeHHoro ans genctsus npyu K3 B KoHue
3almaemMoro yyacTka, 6e3 yyeta pe3epBHOro AencTaus - okono 1,5, a npn Hanuunm TpeTben CTyneHu
3awumThl - okorno  1,25; A4nsA ykasaHHOro opraHa YyBCTBUTENbHOCTb MO TOKY AormkHa BbiTk okono 1,3 (no
OTHOLLIEHMIO K TOKY TOYHOW paboTbl) Mpu NOBPEXAEHNN B TOWN Xe TOYKe.

4. MpoponbHble anddepeHunanbHble 3aluUTbl reHepaTopoB, TPaHCOPMAaTOPOB, NUHUA U APYIKX
3MNEeMEHTOB, a Takke nornHas guddepeHumanbHasa 3awmTa WuH - okono 2,0; And TOKOBOro MycKOBOro
opraHa HenomnHon AuddepeHuManbHOM OWCTAHLUMOHHON 3aliuUThl LWWMH FEHEPaATOPHOro HanpsxeHus
YyBCTBUTENBHOCTb AOMKHa ObiTb okono 2,0, a Ans nepBoW CTyMeHW HenonHon auddepeHumansHon
TOKOBOW 3aLLUThI LUMH reHepaTOPHOro HanpshKeHWs, BbINOIHEHHOW B BMAE OTCeYku, - okono 1,5 (npu K3
Ha LUMHax).

[na guddepeHumanbHOW 3aWmTbl FeHepPaTopoB M TPaHCOPMAaToOPOB YYBCTBUTENLHOCTL criegyeT
nposepsATb npu K3 Ha BbiBogax. lpy 3TOM BHE 3aBMCUMOCTM OT 3HAYeHUW KoaduLmeHTa
YyBCTBMTENBHOCTWN AN rMOPOreHepaTopoB U TypboreHepaTopoB C HEMOCPEeACTBEHHbIM OXMaXaeHneM
NPOBOAHNKOB OOMOTOK TOK cpabaTbiBaHUs 3awuTbl cnegyeT npuHMMaTb MeHee HOMWMHAanbHOro Toka



reHepaTopa (cm. 3.2.36). [ins aBTOTpaHCOPMaToOpOB ¥ MOBLILLAKLLMX TPAHCHOPMaTOPOB MOLLHOCTbLIO
63 MB-A n 6onee Tok cpabatbiBaHusi ©e3 yyeTa TOPMOXEHUs peKOMeHAyeTCsi NpuHMMaTb MeHee
HOMMWHanNbHOroO (ANns aBTOTpaHCOPMaTopoOB - MEHEE TOKa, COOTBETCTBYHOLLETO TUMOBOW MOLLHOCTM).
[nsa ocTanbHbIX TpaHcgopmaTopoB MowHocTbio 25 MB-A n Gonee ToKk cpabaTtbiBaHua 6e3 yyeTta
TOPMOXEHMSA peKoMeHayeTcs NpuHMMaTh He 6onee 1,5 HOMMHaNbLHOro Toka TpaHcopmaTopa.

[onyckaeTca CHwKeHne KoapdumumeHTa 4YyBCTBUTENBHOCTM ANa AuddpepeHumnanbHOM 3aunTbl
TpaHcdopmaTopa unu 6rioka reHepatop - TpaHcdopmatop A0 3HadeHws okono 1,5 B cnepgylowmx
cnyyasx (B KoTopbix obecneyeHve koadpduumeHTa 4yBCTBMTENbHOCTM okono 2,0 cBsA3aHO Cco
3HaYUTENbHBIM YCNOXHEHNEM 3aLUUTBI NN TEXHUYECKN HEBO3MOXHO):

npy K3 Ha BbIBOgAX HU3LLEro HaMpPsKEeHUsI MOHMXKAOLLMX TpaHCHOPMaToOpoB MOLLHOCTLIO MeHee 80
MB-A (onpepensieTcsi C y4eTOM perynnpoBaHns HanpspkeHus);

B peXuMe BKIOYeHUs TpaHcdopmaTopa No HanpsikeHue, a Takke AN KpaTKOBPEMEHHbIX PEXNMOB
ero paboTbl (Hanpumep, NPV OTKIMIOYEHUN OQHOW U3 NUTAIOLLUX CTOPOH).

[Ons pexuma nogayn HanpsbkeHust Ha MOBPEXAEHHbIe LUWHbI BKIIIOYEHWEM OJHOMO M3 MUTaoLMX
3MEeMEHTOB [OMNycKaeTCsl CHWXeHWe koaddpuumeHTa YyBCTBUTENBHOCTM Ans AuddepeHumansHom
3alUMThbI LWKH A0 3Ha4YeHus okoro 1,5.

YKazaHHbI koadhumumeHT 1,5 oTHOCMTCA Takke K AuddepeHumansHON 3awmTe TpaHcdopmartopa
npu K3 3a peakTopoM, YCTaHOBMIEHHbIM Ha CTOPOHE HU3LLEro HampsPkeHns TpaHcdopmaTopa K
BXOOAWMM B 30HY ero auddepeHumansHon 3awuTbl. MNpu Hanuuum Apyrx 3alumT, oXBaTbiBaoLUX
peaktop W ygosreTBopslowmMx TpeboBaHusM  4yBCcTBMTENbHOCTM npu K3  3a peakTtopowm,
YyBCTBUTENbLHOCTb AndpepeHLmansHON 3awmTsl TpaHcdopmatopa npu K3 B 3TON Touke AonyckaeTcs
He obecneunBarb.

5. MNonepeyHble anddepeHumanbHble HanpaBreHHbIe 3aLMTbl NapannenbHbIX NUHWIA:

ONS pene ToKa W pere HanpshKeHWst MyCKOBOro opraHa KOMMIEKTOB 3alUmThl OT MexaydasHbix K3 u
3aMblkaHUA Ha 3emnio - okorno 2,0 Npu BKMKYEHHbIX BblKNtovaTensax ¢ obenx CTOPOH MOBPEXAEHHOWN
nvHUM (B TOYKE OOMHAKOBOW YyBCTBUTENBHOCTM) M OKOro 1,5 npu OTKIIOYEHHOM BbIKNOYaTene c
NPOTMBOMNOSIOXKHOW CTOPOHbLI NMOBPEXOEHHOW NMMHWK;

Ons opraHa HanpaBneHusi MOLLHOCTW HyneBOW nocriefoBaTenbHOCTU - okorno 4,0 No MOLWHOCTU U
okorno 2,0 Mo TOKy M HanpsKEHWUIO NMPW BKIOYEHHBIX BbIKMOYaTeNnsax ¢ o6enx cTopoH un okono 2,0 no
MOLLHOCTM 1 okono 1,5 No TOKy M HaNPSXXEHUIO NPU OTKITIOYEHHOM BbIKIOYaTene ¢ NpOTUBOMNOMNOXHOMN
CTOPOHBI;

[ONS opraHa HanpaseH)s MOLLHOCTU, BKIMOYEHHOMO Ha MOJTHbIE TOK U HanpsbkeHWe, Mo MOLLHOCTU He
HOpMUpPYeTCS, a No TOKY - okono 2,0 Npu BKMOYEHHbIX BblKNoYaTensx ¢ obenx cTopoH u okono 1,5 npu
OTKITHOYEHHOM BbIKIIOMATENE C MPOTUBOMOMOXHON CTOPOHbI.

6. HanpaBneHHble 3awuTbl C BbICOKOYACTOTHOWN BIOKMPOBKOW:

ONd  opraHa HanpaBneHWss MOLWHOCTM OoOpaTHOM WnM  HyneBOW  MNocrnefoBaTenbHOCTH,
KOHTPONMpPYIOLLEro LieMnb OTKMoYeHus:, - okono 3,0 No MOoLLHOCTU, Okoro 2,0 MO TOKY U HaNPSKEHWIO;

05N NYCKOBbIX OPraHoB, KOHTPOSNMPYIOLWNX LeMb OTKMYEHUS, - 0Kkono 2,0 Mo TOKY U HanpsiKeHWHo,
okosio 1,5 no conpoTUBIIEHUIO.

7. AndbdepeHumanbHo-hasHble BbICOKOYACTOTHbIE 3aLLMThI:

NS NYCKOBbIX OPraHoB, KOHTPONUPYIOLLMX Lienb OTKMYEHNs, - okono 2,0 No TOKY M HanpshkeHwuto,
okorno 1,5 No conpoTUBNEHUIO.

8. TokoBble oTceykn 6€e3 BbIAEPXKKN BPEMEHW, YyCTaHaBNMBaeMble Ha reHepaTopax MOLHOCTLIO A0 1
MBT n TpaHcdopmaTtopax, npu K3 B MecTe ycTaHOBKM 3awuThbl - okono 2,0.

9. 3awmnTbl OT 3aMbIKaHUA Ha 3eMII0 Ha KabemnbHbIX JIMHUSX B CETSAX C U30SIMPOBAHHOW HENTparbto
(mencTBylOLLME HA CUrHAM UMY Ha OTKINIOYEHMe):

0§ 3aWuT, pearnpyowmnx Ha TOKM OCHOBHOM YacTOoTbl, - okoro 1,25;

ONS 3aWUT, pearnpyoLmMx Ha TOKU NOBLILLEHHbIX YacToT, - okoro 1,5.



10. 3awmTbl OT 3aMblkaHMI Ha 3emnto Ha BJT B ceTax ¢ n3onmMpoBaHHOW HeWTpanblo, AeNCTBYOLWne
Ha curHan unu Ha oTkn4YeHune, - okono 1,5.

3.2.22. MNpwn onpeaeneHmn KO3POULMEHTOB YyBCTBUTENBbHOCTY, YKa3aHHbIX B 3.2.21, n. 1, 2. 5n 7,
HeobX0AMMO yuuTbiBaTh CrieytoLlee:

1. YyBCTBMTENBHOCTE MO MOLLHOCTU WMHAOYKLUWOHHOMO perie HamnpasfeHns MOLLHOCTM MpoBepseTcs
TONbKO MPU BKMAOYEHWM €ro Ha COCTaBNnsAllUMe TOKOB W HanpshkeHud obpaTHoOW u  Hynesow
nocnegosaTeflbHOCTEN.

2. YyBCTBUTENbBHOCTb perne HanpasfeHUss MOLLUHOCTH, BbIMNOIHEHHOTO MO CXEeMe CpaBHEeHWs
(abcontoTHbIX 3HaYeHUn nnu gas), NPOBEPSAETCA: NPU BKIHOYEHUU Ha MOMHbIE TOK U HanpsbkeHue - no
TOKY; NpU BKMIOYEHMM HA COCTaBMsOWIME TOKOB W  HanpsKeHWn obpaTHOW W HyneBow
nocnefoBaTenbHOCTEN - N0 TOKY M HANPS>KEHUIO.

3.2.23. insa reHepaTtopoB., paboTalolmx Ha COOpHbIE LUNHBI, YyBCTBUTENLHOCTL TOKOBOWM 3alUMTbl OT
3aMblkaHUA Ha 3eMmnio B 0OMOTKe cTaTtopa, AeWCTBYIOWEN Ha OTKMOYeHWe, onpeenseTcs ee TOKOM
cpabatbiBaHMSA, KOTOPLIN JOMKEH ObITh He 6onee 5 A. [lonyckaeTcs Kak UCKIOYeHWe yBennyeHne Toka
cpabaTbiBaHMsa 0o 5,5 A.

Onsa reHepaTtopoB, paboTaowwmx B 6noke ¢ TpaHcopmMaTopoMm, KO3adULMEHT YyBCTBUTENBHOCTU
3alMTbl OT 0AHOMA3HbIX 3aMbIKaHUA Ha 3eMI0, OXBaTbiBaloLLen BClo 06MOTKY cTaTopa, AOMKEH ObITb
He MeHee 2,0; ANs 3alUMTbl HaNpPsPKEHUs HYNEBOW MOCHefoBaTeNbHOCTM, OXBaTbiBalOLWEN He BCH
0o6MOTKy cTaTopa, HanpseHue cpabaTtbiBaHMsA AOMKHO BbITh He Bonee 15 B.

3.2.24. YyBCTBMTENBLHOCTL 3aLUMUT HA NEPEMEHHOM OMepPaTUBHOM TOKE, BbIMOMHAEMbIX MO CXeme C
AeLUyHTMPOBaHMEM 3MEeKTPOMarHMTOB OTKIIOYEHUs, credyeT NpoBepsTb C YY4eTOM Ae/CTBUTENbHON
TOKOBOW MOrpPeLUHOCTM TpaHCdOopMaTopoB TOKa nocne AelyHTupoBaHus. MNpu 3TOM MUHMMAanbHOEe
3HavyeHne KoaddUUMeHTa 4YyBCTBMUTENBHOCTU 3MEKTPOMArHWTOB OTKMIOYEHWS, onpedensemMoe Ans
YyCroBUS WX HagexHoro cpabaTbiBaHus, [OOMKHO ObiTb npubnuautensHo Ha 20% 6Gonblue
NPUHYMAaEMOro ANA COOTBETCTBYHOLIMX 3awmT (cm. 3.2.21).

3.2.25. HavmeHblune koapbduLMEHTBI YyBCTBUTENBHOCTM AN pe3epBHbiX 3awuT npu K3 B koHUe
CMEXHOro arnemMeHTa unuv Hambonee yAaneHHOro U3 HEeCKONbKMX nocrneaoBaTenbHbIX 31EMEHTOB,
BXOOSALLUX B 30HY pe3epBMpOBaHUS, AOMKHbI ObITh (CM. Takke 3.2.17):

[ONs OpraHoB ToKa, HanpsXkeHus, conpoTuenexHns - 1,2;

ONA OpraHoB HanpaeMeHuss MOLLHOCTM 0OpaTHOM M HyneBoW nocnegoBaTtenbHocTen - 1,4 no
MOLLHOCTM U 1,2 MO TOKY U HANPSHKEHWIO;

Ons opraHa HanpaBneHUs MOLLHOCTM, BKITKOYEHHOro Ha NOMHble TOK U HanpshXeHue, He HopMupyeTcs
no MoLHOCTA U 1,2 NO TOKY.

lMpu oueHKke 4yBCTBUTENBHOCTWM CTYMEHEW pe3epBHbIX 3aliMT, OCYLLECTBNALWNX OnmkHee
pesepsupoBaHne (cm. 3.2.15), cnegyeT wucxoouTb U3 KOI(PDULMEHTOB YYBCTBUTENBLHOCTH,
npuBeAeHHbIX B 3.2.21 NS COOTBETCTBYIOLLMX 3aLLMT.

3.2.26. [Ona ToKOBbIX OTCevyek 0e3 BbIAEPXKKM BpPEMEHM, YCTAHaBMMBAEMbIX Ha JNMHUSX U
BbIMOMHSIIOWNX (PYHKUMM OOMNONHUTENbHBIX 3aluUT, KOIPMPUUMEHT YyBCTBMTENBHOCTU OOSMKEH OblTb
okorno 1,2 npu K3 B MecTe ycTaHOBKM 3awuTbl B Havbonee 6naronpuaTHOM MO  YCIOBUIO
YYBCTBUTENbHOCTU pEXUME.

3.2.27. Ecnn pgencrtene 3aliuTbl NOcneaylollero anemMeHTa BO3MOXHO W3-3a OTka3a BCMeacTBue
HEeLOCTaTOYHOW YyBCTBUTENMbBHOCTW 3alUMTbl MNpeablayLlero 3aremMeHTa, TO YyBCTBUTENBHOCTM 3TUX
3almT HeobXoAMMO cornacoBbiBaTh Mexay CoboMn.

[onyckaeTcss He cornacoBbiBaTb Mexay coboi CTyneHu 3TuUX 3aluT, npegHasHayeHHble Ans
JanbHero pe3epBUMpPOBaHUWS, €CM HeoTKNoYeHne K3 BcneactBMe HeQoOCTaTOYHOW YyBCTBUTEMBHOCTU
3aLMTbl NOCNeayoLero anemMeHTa (Hanpumep, 3aluTbl 0bpaTHON nocneaoBaTenbLHOCT reHepaTopoB.,
aBTOTPaHCHOPMATOPOB) MOXET NPUBECTM K TSHKENbIM NOCNEACTBUSIM.

3.2.28. B ceTax C rnyxo3a3eMIieHHON HeWTpanbil [OMMKEeH ObiTb BbIOpaH Mcxo4sd M3 YCrOBUNA
penenHon 3aluTbl TakoMn pexum 3a3eMneHus Heutpanenm cunosblX TpaHcdopmaTopoB (T. e.
pa3MelleHne TpaHCOPMATOpPOB C 3a3eMJSIEHHOW HEWTpanbio), Mpu KOTOPOM 3HA4YeHWs TOKOB W
HanpsbKeHUI NpU 3aMbIkaHUAX Ha 3eMnto obecnevnBaloT AENCTBUE peneHon 3almTbl 3NeMEHTOB CeTH
Npu BCcex BO3MOXHbIX PEXMMax aKCnnyaTaumum aneKTpuyeckon cUcTemsl.



[ns noBbiWwawWwmux TpaHCopMaTopoB M TPaHCHOPMATOPOB C ABYX- M TPEXCTOPOHHMM NUTaHMEM
(Mnn  cywlecTBEHHOW  MOAMWUTKOM  OT  CUMHXPOHHbLIX  3neKTpoABuWraTene UM CUHXPOHHbIX
KOMMEHCATOPOB), WMEILMX HEMONHY M30NsauMi0 OOMOTKM CO CTOPOHbI BbiBOAA HEWTpanu, Kak
npaBuno, AOMKHO ObiTb WCKNIOYEHO BO3HMKHOBEHME HEAOMYCTMMOro AN HUX pexuma paboTbl C
N30MMPOBaHHON HENTParnblo Ha BblAENUBLUMECH LWMHBI UK y4acTok ceTn 110-220 kB ¢ 3amblkaHueM Ha
3emnto ogHon dasbl (cM. 3.2.63).

3.2.29. TpaHcdopmaTtopbl Toka, NpeAHasHa4YeHHble ANA NUTaHWS TOKOBbIX LEenen YCTPOWCTB
peneriHon 3awmTbl oT K3, A0mKHbI YA0BNETBOPATL CeayoLwmm TpeboBaHnsaM:

1. B uensx npefoTBpalleHns M3nUIHMX cpabaTtbiBaHui 3awmTel npu K3 BHe 3alumLiaeMOon 30HbI
norpeLHoCTb (NofHas unyu Tokosasi) TpaHCOpPMaToOpPOB TOKa, Kak NpaBumo, He AOMKHA MpeBbiwaTb
10%. bBonee BbiCOKME MOrpeLLHOCTM [[OMYCKAlTCA MpW  MCNOMb30BaHUM  3awmT  (Hanpumep,
anddpepeHumanbHaa  3alimMTa  WKMH  C  TOPMOXEHWEM), MpaBuiibHOEe [OEeWCTBMe KOTOpbIX Mpwu
MOBbILUEHHbIX MOrPELLHOCTAX obecneunBaeTcss C NOMOLLBIO CreumarnibHbiX MeponpuaTUi. YKasaHHble
TpeboBaHuA JomkHbI cobniogaTbes:

Aana ctyneH4yatbiX 3aluT - npu K3 B KOHLe 30HbI AENCTBUS CTyneHn 3alnTbl, a Ana HanpaBfieHHbIX
CTyneH4YaTbIX 3alunT - TakXke 1 Npu BHELWWHEM K3;

Ana oCTalbHbIX 3alWWUT - NPU BHELWHEM K3.

Ona auddepeHumanbHbIX TOKOBbIX 3alWyT (LUMH, TPaHCOPMAaTopoB, reHepaTopoB U T. M.) AOIKHA
ObITb yUYTEHA MOMHAasA NOrpPeLHOCTb, A1 OCTallbHbIX 3alWT - TOKOBAs MOrPeLIHOCTb, a NPY BKIOYEHUM
nocrnegHUX Ha CyMMy TOKOB [BYX Unu Gonee TpaHchopMaTopoB ToKa U pexunme BHeWHUX K3 - nonHas
MOrpeLLHoCTb.

Mpu pacuyeTax AONYCTUMbIX HArpy3ok Ha TpaHcopMaTopbl TOKa AOMYCKaeTCs B Ka4eCcTBE MCXOOHOM
NPUHUMAaTL MOJHYIO NOrPELLHOCTb.

2. TokoBasi NOrpeLlHOCTb TpaHCOpMaTOPOB TOKa B LeNsAX NpeaoTBpalleHnsl 0TKa3oB 3alUmTbl Npu
K3 B Hauane 3awuiLaeMon 30Hbl He A0MKHA NpeBbIaTh:

no ycnosuam NOBbILLEHHON Bm6pau|/||/| KOHTaKTOB peJie HanpaBleHnA MOLLHOCTU U pene ToKa -
3HayYeHun, 00onyCcTuMbIX And Bbl6paHHO|’0 TUNa pene;

no ycrnoBusiM npefenbHO OOMYCTUMOW ANS pere HanpasreHWs MOLLHOCTM U HanpaBleHHbIX pene
COMNPOTMBEHWI YrIOBOW NorpewHocT - 50%.

3. HanpsixeHue Ha BbiBOAAx BTOPUYHOM OBMOTKM TpaHchopMaTopoB Toka npu K3 B 3almiiaemon
30HEe He [OSMKHO MpeBbIlaTh 3Ha4YeHWs1, JONyCTMMOro ans yctponcrsa P3A.

3.2.30. TokoBble Lieny aneKTpoM3MepuTenbHbIX NPUOOPOB (COBMECTHO CO CHETYMKAMU) N PenenHon
3aLUMTbI AOMKHBI ObITb MPUCOEAUHEHbI, KaK NPaBMMO, K pa3HbiM 0OMOTKam TpaHCHOopMaToOpoB TOKa.

[onyckaeTca ux npucoegvHeHue K OfHoW oBmoTKe TpaHcgopmaTopoB ToKa Mpu  YCroBuM
BbINONHeHus TpebosaHnin 1.5.18 1 3.2.29. Mpu 3TOM B Lienu 3awuT, KOTOpble NO NPUHUMMY OENCTBUS
MOryT paboTaTb HEenpaBWIbHO MPW HapYLUEHWW TOKOBbIX Lienew, BKIOYEHUE 3MeKTPoM3MepUTEnbHbIX
nNpnbopoB AOMycKaeTCs TOMbKO Yepe3 MPOMEXYTOYHble TpaHcopMaTopbl TOKa M MPWU YCNOBWUMW, YTO
TpaHcdopMaTopbl ToKa YAOBNETBOPAT TpeboBaHusam 3.2.29 npu pasoOMKHYTON BTOPUYHOW Lenu
NMPOMEXYTOYHBIX TPaHCHOPMATOPOB TOKa.

3.2.31. 3awuTy C NpUMeHeHMeM perie MPSIMOro OeWCTBUSA, Kak MEepBUYHbLIX, Tak U BTOPWUYHBIX, U
3alLMTLI HA NepeMeHHOM OMepaTUBHOM TOKE PEKOMEHOYETCS MPUMEHSATb, €Crn 3TO BO3MOXHO U BeaeT
K YNPOLLEHWIO U YAELIEBIEHNIO 3NEKTPOYCTAHOBKMU.

3.2.32. B kayecTBe MCTOYHMKA NMEPEMEHHOr0 onepaTMBHONO Toka Ans 3awmT oT K3, kak npaswuno,
cnegyet uMcnonb3oBaTbh TpaHcopMaTopbl TOKa 3awmuiaemoro anemeHTa. [lonyckaetca Takke
NCMNonb30BaHUe TPaHCOPMATOPOB HaMNPSHKEHUSA UM TPaHCOPMaTOPOB COBCTBEHHbIX HYXA.

B 3aBucumoctn ot KOHKPETHbIX yCJ'IOBVIl7I OOJMKHa ObITb npuMeHeHa ogHa u3 cnefyrumx cxem: C
AelWyHTUpOBaHNEM 3NeKTPpOMarHUToB OTKMHOYeHUA BblkntoyaTenen, C WCNonb3oBaHMeM OnokoB
NNTaHNA, C UCNoJib3oBaHMEM 3apAaaHbIX yCTpOVICTB C KOHOeHCaTopoMm.

3.2.33. YctponctBa penenHon 3aluThl, BbiBOAUMbIE M3 paboTbl MO YCMNOBUSM pexuMa CeTwu,
CEeNneKTUBHOCTU OEeNCTBMSA UMK NO APYrUM NpUYMHAM, OOIDKHbI MMETb creuunanbHble NpucnocobneHns
Ons BbiBOAA MX U3 paboTbl onepaTuUBHbLIM NEPCOHANOM.



Ons obecneyveHus SKCnJlyaTauMOHHbIX MNPOBEPOK MU UcnbITaHUA B CXeMax 3auT cnepnyet
npegycmMmatpueatb, rae ato Heob6xoanmo, ncnbiTatenbHble 610K Unu n3mepuTtenbHble 3aXNUMbl.

3ALLUTA TYPBOITEHEPATOPOB, PABOTAKOLWLNX HEMOCPEACTBEHHO HA
CBOPHbIE LLUMHbI FEHEPATOPHOIO HAMPSKEHNA'

! TpeboBaHuamy, npmBeaeHHbIMM B 3.2.34-3.2.50, MOXHO PYKOBOACTBOBATLCH M ANS APYrvX

reHepaTopoB.

3.2.34. [Ona TypboreHepatopoB Bbiwe 1 kB MowHocTbio 6Gonee 1 MBT, paboTatowmx
HenocpeacTBEHHO Ha COOPHbIE LUMHBI FEHEPaTOPHOro HanpsKeHUsl, OOIMKHbl ObITb MpPeaycMOTPeHbI
YCTPOWCTBA PENEeNHON 3aluTbl OT CMEAYHLIMX BUOOB MNOBPEXAEHWA W HapyLEHU HOpPMarbHOro
pexuma paboThbl:

1) MHOrodhasHbIX 3aMblkaHMI B OOMOTKE CTaTopa reHepaTtopa U Ha ero BbIBOAAX;
2) ogHOMasHbIX 3aMblkaHWI Ha 3eMnto B 0OMOTKe cTaTopa;

3) OBOMHbIX 3aMbIKaHWA Ha 3eMII0, OOHO M3 KOTOPbIX BO3HMKIO B 0OMOTKe cTaTopa, a BTOpPOe - BO
BHELLHEN ceTu;

4) 3amblkaHWA Mexay BUTKamMu opHon dasbl B 0OMOTKe cTatopa (NpyM Hanuuuum BbiBEOEHHbIX
napannenbHbiX BETBEW 0OMOTKN);

5) BHeLwwHux K3;

6) neperpyskvs Tokamu oGpaTHOM MocrnegoBaTenbLHOCTU (4NA reHepaTtopoB MoLHOCTbIO Gonee 30
MBT);

7) cUMMeTPUYHON Neperpyskn o6MOTKM cTaTopa;

8) neperpyskun 0BGMOTKM poTopa TOKOM BO3DYXAeHus (NS reHepaTopoB C HeNoCcpeACTBEHHbIM
oxnaxgeHvnem npoBOAHNKOB 06MOTOK);

9) 3aMblKaHWsi Ha 3eMI0 BO BTOPOM TOYKE Lienu Bo30YyaeHWs;
10) acMHXPOHHOrO pexnma ¢ notepen Bo3byxaeHus (B cootBeTcTBuM € 3.2.49).

3.2.35. [na TypboreHepatopoB Bbiwe 1 kB wmowHocteio 1 MBT u MeHee, paboTaroLlumx
HenocpeacTBEHHO Ha COOpHbIE LUMHBbI FEHepaTOPHOro HanpsbkeHus, crnegyeT npegycMaTpuBaTh
YCTPOWCTBO penenHon 3awmTsbl B cootBeTcTBUM ¢ 3.2.34, n. 1-3, 5, 7.

Ona TypboreHepatopoB ao 1 kB mowHocteto oo 1 MBT, pabGoTtaiowmx HenocpeacTBEHHO Ha
COOpHbIE LUMHBI FEHEPATOPHOrO HamMpsXeHWs!, 3aliMTy PEKOMEHAYEeTCs BbINOMHATL B COOTBETCTBUM C
3.2.50.

3.2.36. [Anga 3awutbl OT MHOrodasHbIX 3amblkaHUA B 0OMOTKe cTatopa TypboreHepaTopoB Bbiwle 1
KB molHocTblo 6onee 1 MBT, nMetowmnx BbIBOAbLI OTAENbHbLIX da3 CO CTOPOHbI HENTpanu, AoMmkHa ObiTb
npegycMoTpeHa npogonbHasa AuddepeHumansHas TokoBasi 3awimrta (UckmoyeHne cm. B 3.2.27).
3awmTa OomKHa OEWCTBOBATL Ha OTKIIOYEHME BCEX BbIKMOYAaTENen reHepaTopa, Ha ralleHve nons, a
TaKkke Ha OCTaHOB TypOUHbI.

B 30Hy pgencTBusi 3aWwmMTbl KPOME reHepaTopa [OIKHbl BXOOQWTb COEAMHEHWSI reHepaTtopa co
COOPHBIMU LLUMHAMW 3NEKTPOCTaHUMKM (80 BbiKMtoYaTens).

MpogonbHaa aOuddepeHUnanbHas TokoBasl 3aliMTa [OIkHa OblTb  BbIMNONIHEHA C  TOKOM
1
cpabaTbiBaHus He bonee 0,6 = Hov,
[na reHepaTopoB MowHocTbio A0 30 MBT C KOCBEHHbIM OXNaXOEeHUEM [ONycKaeTcs BbIMOMHATb

3aWwuTy ¢ Tokom cpabaTeiBaHus 1,3-1,4 IHOM.



KoHTponb HeucnpaBHOCTM TOKOBbIX LeEner 3aluThbl cnengyetr npegycmarpmBatb NpU TOKe

1
cpabaTblBaHWs 3alMTbl bonee ~ HoM |

MpogonbHasa anddepeHumansHas TokoBasi 3alumTa AormkHa ObiTb OCyLLEeCTBMEHa C OTCTPOMKOWN OT
nepexofHbIX 3HA4YeHU TOKOB HebanaHca (Hanpumep, perne € HacbiWaWwnMncs TpaHchopMaTopamm
TOKa).

3awuTy cneayeT BbINONHATL TpexdasHon TpexpenerHon. [na reHepatopoB MoLwHocTbio Ao 30 MBT
3aWmTy OONyCcKaeTCsl BbIMOMHATL ABYX(hA3HOW LBYXPENEewHOW MNpu HanmMuuym 3awmTbl OT ABOWMHbIX
3aMblKaHWU Ha 3eMIto.

3.2.37. Onsa 3awutbl OT MHOrodgasHbIX 3amblkaHWiA B 0OMOTKe cTtatopa reHepaTopoB Bbiwe 1 kB
mMowHocTelo Ao 1 MBT, paGotalowmux napannenbHo € ApPYrMMW  reHepatopamu  unu
3MNEeKTPO3HEPreTUHECKON CUCTEMOW, AOMMKHA OblTb NMpegycMOTpeHa TOKOBasi OTceyka 06e3 BblOepXKKM
BpeMeHM, yCTaHaBnvMBaeMas CO CTOPOHbl BbIBOAOB reHepartopa K COOpHbIM wwmHaMm. Ecnun Tokosas
oTceyka He yOoBneTBopsieT TpeboBaHMSIM  YyBCTBUTENBHOCTM, BMECTO Hee [JomnyckaeTcs
yCTaHaBnvBaTb NPOAONbHYH0 AndddepeHumnanbHyo TOKOBYIO 3aLLMTY.

lMprMeHeHne TOKOBOW OTCEYKM B3aMeH AudbdepeHuManbHOM 3alWmTbl  AonyckaeTcsa WM ans
reHepaTtopoB 60onblLUe MOLHOCTH, HE UMEIOLLMX BbIBOAOB a3 CoO CTOPOHbI HENTpanu.

[ns oguHo4HO paboTatolmx reHepaTopoB Bbiwe 1 kKB MowHocTbio Ao 1 MBT B kayecTBe 3aWwuThbl OT
MHoOrodasHbIX 3amblkaHui B 0OMOTKe cTaTopa criegyeT UCMOonb30BaTb 3aluuTy OT BHewwHux K3 (cm.
3.2.44). 3awuta gomkHa OeNcTBOBaTb Ha OTKIIOYEHME BCEX BLIKMKOYATENEN reHeparopa U ralleHue
€ero nons.

3.2.38. Ana 3awmTbl reHepaTopoB Bbiwe 1 kKB OT ogHOMa3HbIX 3aMblkaHWiA Ha 3eMrio B 0OMOTKe
cTatopa npu ecTecTBEHHOM E€MKOCTHOM TOKE 3amblkaHusi Ha 3emmntio 5 A n Gonee (HeszaBuMCMMO OT
HaNMuna unNu  OTCYTCTBMS  KOMMEHcauuu) [orkHa OblTb MpegycMoTpeHa TOKOoBas — 3awuTa,
pearvpyloliasi Ha MOJHbIA TOK 3aMblKaHWsl Ha 3EMII0 UMM Ha ero COCTaBMSOLIME BbICLUMX FAPMOHUK.
Mpn HeobGxooMMOCTM ONSA ee BKIOYEHUs] MOTryT ObITb YCTaHOBMEHbI TpaHCoOpMaTopbl TOKa HyneBOW
nocnenoBaTeNbHOCTM  HEMOCPEACTBEHHO Yy BbIBOAOB  reHepatopa. [lpumeHeHwe — 3awuthbl
peEKOMeHOYeTCa M MpU E€MKOCTHOM TOKEe 3aMblkaHuWsi Ha 3emnto MeHee 5 A. 3awmTta pomkHa 6biTb
OTCTPOEHa OT NepexofHbIX NPOLECcCcoB 1 AeNcTBoBaTh, Kak B 3.2.36 unn 3.2.37.

Korga 3awmta OT 3amblkaHW Ha 3eMmi0 He ycTaHaBnuBaeTcs (Tak Kak MpM eMKOCTHOM Toke
3amMblkaHUS Ha 3eMnio MeHee 5 A OHa HeJvyBCTBWUTENbHA) UMW He AeNcTByeT (Hanpumep, npu
KOMMEeHCaLMM eMKOCTHOrO TOKa B CeTW reHepaTOpHOro HanmpshkeHusi), B Ka4yecTBe 3alMTbl reHepaTopa
OT 3aMblKaHUA Ha 3eMII0 MOXET WCMONb30BaTbCs YCTAHOBMEHHOE Ha LUMHAx W OeWCTBylLlee Ha
CUrHan yCTPOWCTBO KOHTPONS M30NSALUM.

3.2.39. lNpwn ycTtaHOBKe Ha reHepaTopax TpaHchopmaTopa Toka HyrneBoW nocrnefoBaTeribHOCTM AN
3aWnTbl OT OAHOMA3HbLIX 3aMblkaHWA Ha 3eMIi0 OOIMKHa ObiTb MPefycMOTpeHa TOKOBasi 3awmTta oT
[OBOMHbIX 3aMbIKaHUA Ha 3eMIt0, NpUcoeanHAeMas K 3ToMy TpaHcdopMaTopy Toka.

[ns NoBbIWEHNA HAAEXHOCTM AeACTBMSA Npy BONbLUNX 3HAYEHUAX TOKa criefyeT NPUMEHsITb perne C
HacbIWaLWMMCcsl TpaHCOPMaTopoM Toka. OTa 3awmta AOoMkHa ObiTb BbINOMHEHA 6e3 BblOEPXKKU
BPEMEHU N AeNCTBOBAaTb Kak 3almTa, ykaszaHHas B 3.2.36 unu 3.2.37.

3.2.40. Onsa 3awuTbl OT 3aMblkaHUn MeXAy BUTKaMK ofHOM da3bl B 0OMOTKE cTaTopa reHepartopa C
BbIBEAEHHbIMW NapannenbHbIMY BETBAMU OOMKHA NpedycMaTpmBaThCs OOAHOCUCTEMHAs monepeyHasi
anddepeHumnanbHasa TokoBasi 3awimTa 6e3 BblgepKKM BpEMEHU, OEUCTBYOLLAA KaK 3alluTa, ykazaHHas
B 3.2.36.

3.2.41. Inqa 3awmTbl reHepaTtopoB MoLLHOCTbO 6onee 30 MBT oT TOKOB, OOYCMNOBMEHHbBIX BHELLUHUMM
HecuMMeTpuuHbiMM K3, a Tawke OT neperpysksM TOKOM oOpaTHOM MocrenoBaTenbHOCTU criegyeT
npegycmaTpvBaTh TOKOBYHO 3alLMTy obpaTHOM nocrenoBaTernibHOCTW, OENCTBYIOLLYIO Ha OTKITOYEHUE C
OBYMS BblAEpXKKamMu BpeMeHU (cM. 3.2.45).

[na reHepaToOpoB C HEMNOCPeACTBEHHbIM OXNaXAEeHWeM NPOBOAHMKOB OOMOTOK 3awmTy criegyet
BbIMOMHATE CO CTYNEHYaToOW WNN 3aBUCUMOW XapaKTepUCTUKOM BbiAEPXKM BpemeHwu. [lpu aTom
CTyrneH4yaTas v 3aBWCMMasi XapakTepuCTUKN Mpu BTOPbIX (bornee BbICOKWX) BbIAEPXKKaX BPEMEHU He
OOMKHbI  ObITb BbILLE XapaKTEPUCTUKM AOMNYCTMMbIX MNeperpy3ok reHeparopa TOKOM obpaTtHoun
nocrnegoBaTenbHOCTY.

[Ins reHepaTOPOB C KOCBEHHbIM OXNaX4eHNeM NPOBOAHNKOB OOMOTOK 3alLMTy criedyeT BbINOMNHATb C
He3aBUCHMOW BbIAEPXKKOW BPEMEHN C TOKOM cpabaTbiBaHus He Gonee AONycTMMOro Ans reHepartopa



npyv MPOXOXOEHWM MO Hemy Toka oOpaTHOW nocneaoBaTeNlbHOCTUM B TeYeHue 2 MWH; MeHbluast
BblAepKKa BpeMeHM 3alUMTbl He AOIMKHA NpeBbilaTbh AOMYCTUMOW ANUTEenbHOCTM AByXdasHoro K3 Ha
BblBOAAX reHepartopa.

TokoBas 3awmTta obpaTHOM nocrnefoBaTeNnbHOCTU, OEWCTBYIOLLAA Ha OTKIIOYEHME, OOMkKHa ObiTb
pononHeHa 6onee YyBCTBUTEMNbHBIM 3NIEMEHTOM, AEACTBYIOLLMM Ha CUrHan ¢ He3aBUCUMOW BblOEPXKKOMN
BpemeHun. Tok cpabaTbiBaHWs 3TOro arnemMeHTa JOofmkeH ObiTb He bonee AnMTENbLHO AOMYCTUMOro ToKa
obpaTHOM nocnegoBaTeNbHOCTU ANS 4AHHOMO TMNa reHepartopa.

3.2.42. [Ina 3awmTbl reHepatopoB MowHocTbio G6onee 30 MBT OT BHeWHUX cummMeTpuyHbix K3
[OMmkHa ObITb MpeAycMOTpeHa MakcuMaribHasa TOKOBasi 3alimMTa ¢ MUHUMArbHbIM MYyCKOM HanpsiKeHus,
BbINOMHsiEMas OOHVMM pene ToKa, BKMOYEHHbIM Ha (PasHbil TOK, U OAHWM MWHMManbHbIM pene
HanpsKeHWs1, BKIIOYEHHbIM Ha MexaydasHoe HanpsbkeHue. Tok cpabaTtbiBaHUs 3alUMTbl OMKEH OblTb

U

1
okono 1,3-1,5 “#oM g HanpshkeHneM cpabaTbiBaHus - okono 0,5-0, ~ Hom

Ha reHepartopax C HenocpeacTtBeHHbIM oXnaxgeHnem npoBOAHUKOB 0BMOTOK BMECTO yKaSaHHOVI
3aWmTbl MOXET ObITb YCTaHOBIEeHa onHopenetha;l ANCTaHUWMOHHAaA 3alunTa.

3.2.43. [nga 3awmTbl reHepaTopoB MowHocTelo 6onee 1 MBT go 30 MBT ot BHewHux K3 cnepgyet
NPUMEHSITb  MaKCUManbHYH TOKOBYK  3alUMTy C  KOMOWMHMPOBAHHLIM  MYCKOM  HarpsbKeHus,
BbIMNOMHEHHLIM C OAHUM MWHUMarnbHbIM pene HanpskeHusl, BKMYEHHbIM Ha MexaydasHoe
HanpsbkeHWe, M OOHUM YCTPOWCTBOM (DUNbTP-pene HanpsbkeHWss obpaTHOM MnocnegoBaTenibHOCTY,
pa3pbIBalOLLUM LieMb MUHUMANbHOTO perne HanpsixeHus.

Tok cpabaTbiBaHWs 3aliMTbl U HanpsbkeHne cpabaTbiBaHUA MWHMMAanbHOrO OpraHa HarnpsiKeHus
cnepyeT NPUHUMAaTh PaBHbIMU yKasaHHbIM B 3.2.42, HanpshkeHne cpabaTbiBaHWst yCcTponcTBa unbTp-

U

pene HanpshkeHusi obpaTHoM nocnegoBaTtenbHocTM - 0,1-0,12 ~ Hom |

3.2.44. [na reHepaTopoB Bbiwe 1 kKB mowHocTbio Ao 1 MBT B kayecTBe 3awuTbl OT BHELWHUX K3
JOomkHa ObITb NMpMMeEHeHa MakcumanbHas TOKOBasl 3awuTa, npucoeduHsaemasi K TpaHcdopmaTtopam
TOKa CO CTOPOHblI HEMTpanu. YcTaBKy 3aliuTbl criedyeT BblOvpaTb MO TOKY HarpyskM ¢ HeOGXOAMMbIM
3anacom. [lonyckaeTca Takke NpYMEHeHue YNpPOLLEeHHOW MWHMMAanbHOW 3almTbl HanpsbkeHus (6es
pene TOKa).

3.2.45. 3awuTta reHepaTopoB MoOLUHOCTbIO 6onee 1 MBT OT TOKOB, 0OyCrNOBMEHHbIX BHELWHUMU K3,
JormkHa ObITb BbINONMHEHA ¢ cobnoaeHnem criegyowmx TpeboBaHun:

1. 3awuTty crnegyeT NpUCOedVHATb K TpaHcopMaTopaMm TOKa, YCTAHOBIIEHHbIM Ha BbIBOAAX
reHepartopa Co CTOPOHbI HENTPany.

2. Mpu HaNMuMM CEKLIMOHMPOBAHUS LUNH FeHepaToOPHOro HaMPSKEHUs 3aLUMTy CreayeT BbINOMHATL C
OBYMS BblAEPXKAMU BPEMEHU: C MeHbLUE/ BbIAEPXKKON - Ha OTKIYEHWE COOTBETCTBYHOLLMX
CEKUMOHHbIX U LUIMHOCOEAMHUTENBHOTO BbiKMtoYaTenen, ¢ Gonbluen - Ha OTKMYEHWe BblKnoYaTens
reHepartopa u ralieHue rnonsi.

3.2.46. Ha reHepaTtopax C HenocpeaCTBEHHbIM OXMnaXaeHuemM NpOBOAHWKOB OOMOTOK AOMmkHa ObITb
npegycMoTpeHa 3aliMTa poTopa OT Meperpysku npu paboTe reHepatopa Kak C OCHOBHbIM, TaK U C
pe3epBHbIM BO3OYyxaeHWeM. 3awuty crnegyeTt BbINOMHATbL C HE3aBUCMMOW UMW 3aBUCUMOW OT TOKa
BbIJEPKKOW BPEMEHU U pearvpylollen Ha MOBbILWEHWE HanpsKeHUs unu Toka B oObMOTKe poTopa.
3awuTa gomkHa 4encTBoBaTh Ha OTKIIOYEHME BbIKIIOYaTENs reHepartopa v raweHue nonsi. C MeHbLuen
BbIJEP>KKON BPEMEHU OT 3aLMThI [OKHA NPOU3BOANTLCS pasrpyska potopa.

3.2.47. 3awmTa reHepaTopa OT TOKOB, O6YCMNOBMEHHbLIX CUMMETPUYHOWN Neperpyskon, JoMmkHa ObiTb
BbINOMIHEHA B BUAE MakCUMarbHON TOKOBOW 3alLMTbl, JENCTBYIOLLEN HA CUTHaM C BblAEPXKKON BpEMEHMU
1 UCNonb3ytoLLen TOK ogHon casbl cTaTopa.

Ona pasrpyskn “ npu HeobxoAMMOCTM [N aBTOMAaTUYECKOro OTKIIOYEHUst reHepaTtopa C
HEMOCPEACTBEHHBLIM  OXMaXOEHWEM MNPOBOAHWMKOB OOMOTOK MpYW  CUMMETPUYHBLIX  Meperpyakax
JonycKkaeTcsl MCnonb3oBaTh 3almTy poTopa, BbIMOMHAEMYK cornacHo 3.2.46 u pearvpyloLlylo Ha
neperpysku potopa, ConpoBoXaatoLLmMe CUMMETPUYHbIE NEPErpy3ku TypboreHepaTopos.

3.2.48. 3awmTa OT 3aMbikaHMIN Ha 3eM0 BO BTOPOM TOuke Lenu Bo3byxaeHus TypbGoreHepaTopos
AomkHa BbITb NpegycMoTpeHa B O4HOM KOMMIEKTe Ha HeCKOnbKo (HO He Gomee Tpex) reHepaTopos C
6nuskumn napameTpamu uenen Bo3OyxaeHus. 3awmTa OOorKHa BKNoYaTbCcs B paboTy TONbKO mpu
NOSIBMIEHNN 3aMblkaHWUS Ha 3eMMl B OAHOW TOouke Luenu BO3OYXOEHWS, BbIABMASEMOro npu
nepuognM4eckoMm KoHTpomne wmsonaummn (cm. rm. 1.6). 3awmrta JOomKHa [EencTBOBaTb Ha OTKIIOYEeHue



BblKNKO4YaTenada reHepartopa v raweHune nonAa Ha reHepatopax C HenocpeACTBEeHHbIM OoXnaXxaeHnem
npoBoAHUKOB OOMOTOK M Ha CUrHan Unu Ha OTKIIYEHUe Ha reHepartopax C KOCBEHHbIM oxXnaXXaeHuem.

3.2.49. Ha TypboreHepaTtopax C HenocpeAcTBEHHbIM OXNaXOeHWeM MNPOBOAHUKOB OOMOTOK
pekomeHAyeTCA ycTaHaBnuBaTb YCTPOMCTBA 3alyUTbl OT ACMHXPOHHOINO pexuma C noTepen
BO3OyxaeHuns. [lonyckaeTcs BMeCTO 9TOro npegycmatpuBaTb aBTOMATUYECKOE  BbISBMEHWE
AaCMHXPOHHOIO pexuMa TOMbKO MO MOSIOKEHUIO YCTPOWCTB aBTOMAaTMYeCcKoro raweHus nons. lpu
OEeNCTBMN yKa3aHHbIX YCTPOWCTB 3aluTbl unu npu otknodeHun Al Ha reHepaTtopax, OonycKaloLmx
ACMHXPOHHBIN PEXUM, AOSMKEH NoAaBaTbCa CUrHan o notepe Bo3byxaeHus.

I'eHepaTopbl, He [onyckawuwune acMHXPOHHOro peXXuma, a B YCIoBUAX ,D,erVILI,VITa peaKTVIBHOVI
MOLLUHOCTHK B CUCTEeMe U OCTalbHble reHepaTtopbl, NoTepdasLIne Bos6y>|<,quV|e, OOJIKHbI OTKIOYaTbCA OT
ceTu npum aencTsun YKa3aHHbIX yCTpOI;ICTB (3a|J.I,VITbI nnn aBToOMaTnU4eCcKoro raeHmnsa I'IOJ'IFl).

3.2.50. 3awmTty reHepatopoB o 1 kB MouwHocTbio Ao 1 MBT ¢ He3aszeMneHHOW HeNTpanblo OT BCEX
BUAOB MOBPEXAEHUA U HEHOpPManbHbIX PEXMMOB paboTbl crnefyeT OCYLeCTBNSATb YCTAaHOBKOW Ha
BblBOAAX aBTOMATUYECKOro BbIKMOYATENS C MakCMMarbHbIMU pacuenuTensaMmn uUnu BblKovaTens ¢
MaKCMManbHOW TOKOBOW 3aluuMToW B OBYX(HA3HOM MCNOMHeHWW. pu Hanumuum BbIBOOOB CO CTOPOHbI
HeNTpanu ykasaHHyl 3alUMTy, ecnv BO3MOXHO, criefyeT MpUCOedVHATb K TpaHcdopmatopam Toka,
YCTaHOBMNEHHbIM Ha 3TWX BbiBOAAX.

[Onsa ykasaHHbIX reHepaTopoB C [fyX03a3eMMeHHON HenTpanbio 3Ta 3awuTta [orkHa ObiTb
npegycMoTpeHa B Tpexda3HOM MCTONHEHWMN.

3ALWMUTA TPAHC®OPMATOPOB (ABTOTPAHC®OPMATOPOB) C OEMOTKOW
BbICLUEIO HAMPAXEHUA 3 kB U BbILLE U LUWYHTUPYIOLLUNX PEAKTOPOB
500 kB

3.2.51. [Ina TpaHcdopmaTopoB! AomkHbl GbiTb NPEeAyCMOTPEHb! YCTPOMCTBA PenenHomn sawuTbl oT
crneayLwmx BUAOB NOBPEXAEHWNI U HEHOPMAIbHbLIX PEXMMOB paboThbi:

! 3pecb v panee B pasd. 3 TepMuH "TpaHcdopmaTopbl"  pacnpocTpaHseTcs U Ha

aBTOTpaHcdOpMaTopbl (COOTBETCTBYIOLMUX HAMPSHKEHWUIA U MOLLHOCTEN), ecnu B TeKCTe He denaeTcs
crneumnansHON OroBOPKN.
1) MHOrochasHbIX 3aMblkaHWi B 0OMOTKax 1 Ha BbIBOAAX;

2) oaHoasHbIX 3aMbIKaHWA Ha 3eMnl0 B OOMOTKE M Ha BbIBOA4AX, NMPWCOEAMHEHHBIX K CETU C
rnyxo3as3eMrneHHOW HenTpanbio;

3) BUTKOBbIX 3aMblkaHWIn B 0OMOTKaX;

4) TokoB B 0OMOTKax, 06YCrnoBMNeHHbIX BHELWHUMN K3;

5) TokoB B 06MOTKax, 06YCNOBMNEHHbIX NePerpy3Kkoiu;

6) NOHWXeHWS YPOBHA Macna;

7) yactuyHoro npo6os usonsiumm seogos 500 kB;

8) opgHodpasHbIx 3amblkaHMn Ha 3emno B ceTsax 3-10 kB ¢ u3onupoBaHHOM HenTpanbio, ecnuv
TpaHcpopmaTop nuTaeT ceTb, B KOTOPOW OTKMOYEHWEe ofHodasHbIX 3aMblkaHUW Ha  3eMIIo

HeobxoamMMo no TpeboBaHuaMm BGesonacHocTu (cM. 3.2.96).

PekomeHayeTcsl, KpOMe TOro, NPMMEHEHWE 3alWTbl OT OAHOMA3HbIX 3aMblKaHUIA Ha 3eMIto Ha
CTOpOHe 6-35 kB aBTOTpaHCchOopMaTopoB C BbiCUMM HanpshkeHnem 220 kB v BbiLe.

3.2.52. Ona wyHTnpytowmx peaktopoB 500 kB crneayeT npegycmartpuBaTtb YCTPOWCTBA PeENEVHON
3alWUThI OT CrieyoLmx BUAOB NOBPEXAEHUA U HEHOPMAIbHbIX PEXMMOB paboTbi:

1) ogHodasHbIX U ABYXa3HbIX 3aMblkaHU Ha 3eMIi0 B 0OMOTKax 1 Ha BbIBOAAX;



2) BUTKOBLIX 3aMblKaHUiA B 0GMOTKaX;
3) NOHWXeHWe YpoBHS Macna;
4) yacTU4yHOro NpoGos M30NALMU BBOAOB.

3.2.53. Ma3oBas 3aWwmTa OT NOBPEXAEHUN BHYTPU KOXYyXa, CONPOBOXAAKLLMXCA BblAeneHnemM rasa,
N OT NOHWXEHUS YPOBHS Macna AoMmkHa ObiTb NpeaycMoTpeHa:

Ansa TpaHcdopmaTopoB MoLLHoCThIo 6,3 MB-A n 6ornee;

ONS WYHTUPYOLWMX peakTopoB HanpsxeHnem 500 kB;

ONSA BHYTPULEXOBbIX NOHWXAaOLWMX TpaHcopmaTopos mMolHocTeio 630 kB-A 1 6onee.

["a30BYyl0 3aLLMTY MOXHO yCTaHaBnNMBaTbh Takke Ha TpaHcdopmaTopax MowHocTbo 1-4 MB-A.

[a3oBas 3awwmTa JomkHa OEeWCTBOBaTb Ha curHan npu crnabom ra3oob6pasoBaHMM M MOHWKEHUU
YPOBHA Macfna v Ha OTK/OYeHMEe MPU MHTEHCMBHOM rasoobpa3oBaHuM M ganbHenweM MOHWXEeHUN

YPOBHsI Macna.

3almTta OT MOBpEXAEeHWA BHYTPU KOXyXxa TpaHcdopmaTopa, COMNMpPOBOXAAILMUXCS BblAENeHnem
rasa, MOXeT OblTb BbINOSIHEHA TaKKe C UCMONb30BaHWEM pere AaBreHust.

3awmTa OT NOHWXKEHUs! YPOBHSA Macna MoXeT OblTb BbINOMHEHa Takke B BUAE OTAEMbHOTO pene
YPOBHSA B paclumputene TpaHcdopmaTopa.

[na 3awmTbl KOHTaKTOpHOrO ycTporctea PIMH ¢ pa3pbiBoM Ayrv B macne cnepyeTt npegycmatpusaTtb
OTAeNbHOE rasoBoe perne u pene AaBneHns.

Onsa sawmtbl usdupatenen PIMH, pasmellaembix B oTaenbHom Gake, criegyeT npedycMaTtpyBaTh
oTAenbHoe rasoBoe perne.

HdomkHa ObITb nNpeaycMOTpeHa BO3MOXHOCTb MNepeBoda AEWCTBUS OTKIIOYAKLEro anemMeHTa
rasoBoM 3aliMTbl HA CUrHaNM W BLINOSIHEHUSA pas3geNnbHOM CcurHanmu3aumm OT  CUrHamnbHOro W
OTKIIOYaIoLLMX SN1EMEHTOB ra3oBOro pene (pasnuyaroLenca xapakTepom curHana).

,D,OI'IyCKaeTCﬂ BbIMOMHEHME ra30BOM 3allMTbl C AEWCTBMEM OTKIIOYAKOWEro dneMeHTa TOMbKO Ha
CurHarn:

Ha TpaHcdopmaTopax, KoTopble YCTaHOBJIEHbI B panoHax, NoaBEPXKEHHbIX 3eMNETPACEHUAM;

Ha BHYTPULIEXOBbIX MOHWXAKOLWKUX TpaHcopMaTopax MoLWHocTbo 2,5 MB-A 1 MeHee, HEe UMEIOLLMX
BbIKINtoYaTenen Co CTOPOHbI BbICLLENO HaMPSHKEHUS.

3.2.54. Ins 3awmTbl OT NOBPEXAEHUN Ha BbiBOAAX, @ TaKKe OT BHYTPEHHUX NOBPEXOEHUA AOMXKHbI
ObITb NPeQYCMOTPEHBI:

1. TlpoponbHasi AauddepeHunanbHas ToKoBas 3awmta 0e3  BbIOEPXKKA BpPEMEHU  Ha
TpaHcdopmaTopax mMolHocTbo 6,3 MB-A n 6onee, Ha wyHTUpyowmux peaktopax 500 kB, a Ttakke Ha
TpaHcdopmaTopax MoLHOCTL0 4 MB-A npu napannensHor paboTe NOCneaHUX C Lerblo CereKTUBHOro
OTKIMOYEHMSA NOBPEXOEHHOro TpaHcdopmartopa.

OundbdepeHumanbHan 3awmta MoxeT OblTb NpefycMoTpeHa Ha TpaHcdopmaTtopax MeHbLuen
MOLLHOCTN, HO He meHee 1 MB-A, ecnu:

TOKOBasi OTCeYka He yaoBneTBopsieT TpeboBaHMSIM YYBCTBUTENBHOCTU, @ MaKCMManbHasi TOKOBast
3almTa umeeT BbiaepXKy BpeMeHu 6onee 0,5 c;

TpaHcdopMaTop YCTAHOBMEH B PanoHe, NOABEPKEHHOM 3€MNETPACEHUSIM.
2. TokoBas oTceyka 6e3 BbiOEPKKN BpPEMEHW, YyCTaHaBnvBaemMasi CO CTOPOHbl MUTaHUA U
oxBaTblBaKOLWas YyacTe 06MOTKM TpaHcdhopmaTopa, ecnn He npegycmaTpusaeTcs anddepeHumansHas

3awumra.

YKa3aHHble 3allnTbl 4OMMKHbI AEACTBOBATbL Ha OTKIIOYEHUE BCeX BblkNiovaTenen TpaHcgopmaropa.



3.2.55. TlpoponbHas AuddepeHumnansHas TokoBas 3aliMTa [OSDKHa  OCYLLEeCTBNATLCA C
nNpYMeHeHneM cneumanbHbIX pene Toka, OTCTPOEHHbIX OT GPOCKOB TOKa HaMarHM4MBaHus, NepexoaHbIX
M YCTaHOBMBLUMXCA TOKOB HebanaHca (Hanpumep, HacbllWawwmecs TpaHcgopmaTopbl ToKa,
TOPMO3Hble 0BMOTKM).

Ha TtpaHcdopmaTopax mMowHocTbio Ao 25 MB-A ponyckaeTcs BbINOMHEHWE 3aluTbl C pene Toka,
OTCTPOEHHBIMM MO TOKYy cpabaTbiBaHWsi OT OPOCKOB TOKA HaMarHWYMBaHWS U MEPEXOAHbIX 3HAYEHWN
ToKOoB HebanaHca (anddepeHunanbHaa oOTcedka), ecnvu npu 3ToM obecneumBaeTtca Tpebyemas
YyBCTBUTENBHOCTb.

MpogonbHasa andpdepeHumanbHas 3awmTa AOKHA ObiTb BbIMOMHEHA Tak, 4TOObl B 30HY ee
OeNCTBMA BXOAUMM COeAMHEHNS TpaHchopmMaTopa co COOPHbLIMK LUMHAMMW.

HonyckaeTca wucnonb3oBaHne aAns AudpdepeHumansHOM  3awmTbl  TpaHCHOPMaTOpPOB  TOKa,
BCTPOEHHbIX B TpaHCdOpMaTop, Npu HanmMuuu 3awmuTtbl, obecneunsaroLLlen oTknoveHne (¢ Tpebyembim
6bicTpogencTemem) K3 B coeguHeHnsx TpaHcopmaTopa co COOPHBIMU LLUMHAMMU.

Ecnm B uUenuM HU3WeEro HanpsbkeHus TpaHcopmaTopa YCTaHOBMEH peakTop U 3awmTa
TpaHcopmaTopa He obecneunBaeT TpeGoBaHUS 4YyBCTBUTENbHOCTM nNpu K3 3a peakTopom,
[JOnycKaeTcsl yCTaHOBKa TpaHCOPMAaTOpOB TOKA CO CTOPOHbI BbIBOAOB HM3LLENO HamnpshkeHUs
TpaHcdopmaTopa AMs OCYLEeCTBIIEHMS 3alLUTLl peakTopa.

3.2.56. Ha anddepeHumnanbHyo 1 rasoByto 3almtbl TpaHcOpMaToOpOB, aBTOTPaHCHOPMaTOPOB U
LWYHTUPYIOLLMX PEeaKkTOpOB He [OIKHbl Bo3naraTbCsl  (PYHKUUM  OATYMKOB MNycka YCTaHOBKM
noxapoTyLweHus. Myck cxembl NOXapoTyLIEeHWUs YKa3aHHbIX 3M1EMEHTOB [OIDKEH OCYLLECTBMASTHCA OT
cneumansHoOro ycTponcTea obHapyxeHus noxapa.

3.2.57. YcTtponctBo KkoHTpons wusonsumn BeogoB (KVMB) 500 kB AomkHO ObiTb BbINOMHEHO C
AEeNCTBMEM Ha CurHam npu YacTuyHoMm npoboe v3onAuMM BBOAOB, He TpebylollemM HeMenneHHOro
OTKIIOYEHMS, N Ha OTKMOYEHNE NPW NOBPEXAEHUN U30naumMm BBoAa (A0 TOro, Kak Npou3ouaeT NOMHbINA
npo6ow n3onauum).

OomkHa ObITb npegycMoTpeHa OnoKMpoBKa, npefoTBpallalollas roxHble cpabaTtbiBaHMA
yctporictea KMB npu obpbiBax B Lenax npucoeamHeHnst KUB k BeiBogam.

3.2.58. B cnyyasx npucoeguHeHnss TpaHCOpMaTopoB (KpOME BHYTPULIEXOBLIX) K NMHMAM 6e3
BbIKNO4aTenen (Hanpumep, No cxeme 6rnoka NUHNUS - TpaHccopmMaTop) AN OTKIOYEHNS MOBPEXAEHNN
B TpaHcdopmaTope AOMKHO BbiTb NPEAYCMOTPEHO OAHO U3 CReayLMX MEPONPUSATUNA:

1. YcTaHoBKa KOpOTKO3aMblkaTens Ans UCKYCCTBEHHOrO 3aMblkaHUS Ha 3eMno ogHow dasbl (Ans
CeTN C Fyx03a3eMSfIEHHON HeWuTpanbi) unu AByx a3 Mexagy cobow (ons ceTr C M30NMpOBaHHOW
HenTpanblo) U, ecnu 310 HeobXxoAMMO, OTAENUTENS, aBTOMaTUYECKN OTKMYaKLLerocs B 6eCTOKoBYIO
naysy AMNB nuHun. KopoTko 3ambikaTenb OOIMKEH ObiTb YCTAHOBMEH BHE 30HbI AvddepeHumansHom
3almThl TpaHcdopmaTopa.

2. YcTaHoBKa Ha CTOPOHE BbICLUEro HanpshKeHWs MOHWKaLWero TpaHchopMaTopa OTKPbIThIX
NNaBKWX BCTaBOK, BbINOMHAOLWMX (YHKUMN KOPOTKO3aMblkaTensa v oTAenuTens, B codeTaHum ¢ AlB
NVHUA.

3. Mepepaya oTkOYaOLWEro CUrHana Ha BbIkNoYaTens (Mnn BblKNYaTenu) NMHUA; NPU 3TOM, €Cnu
HeobxoAnMO, yCTaHaBNMBaETCs OTAENUTENb; AN pe3epBMPOBaHNA nepeaayn OTKIYaoLLero curHana
JonyckaeTcs ycTaHOBKa KOpPOTKO3aMblkaTens.

Mpu pelueHnn Bonpoca 0 HEOBXOAUMOCTM NPUMEHEHUS Nepeaaymn OTKIIOYAOLWEro CurHana B3ameH
MepOonpuUATUiA M. 1 1 2 OIMKHO YYUTLIBATLCS CredytoLLee:

OTBETCTBEHHOCTb JTIMHUN N 0O0NYCTUMOCTb NCKYCCTBEHHOIO CO34aHUA Ha Hen meTannmyeckoro K3;
MOLLHOCTb TpaHcdopmMaTopa 1 40onyctmMoe BpemMa NMKBnaaunn noBpexneHna B HEM;

YAANeHHOCTb MOACTaHUMM OT MUTAoLLEero KOHua NIMHWM U CnocoBHOCTbL BbIKNoYaTens OTkNoYaTb
HeyaaneHHble K3;

Xxapaktep noTpedbuTtens ¢ TOUKM 3peHns TpebyemMor BbICTPOTblI BOCCTAHOBMNEHUS HANPSXXEHUS;

BEPOATHOCTb OTKAa30B KOPOTKO3aMbIKaTesNnd Npu HU3KNX TeMnepaTypax u rononene.



4. YcraHoBKa nNpedoxpaHUTENel Ha CTOPOHE  BLICLUETO  HAMPSPKEHWA  MOHWKaOLLEro
TpaHcdopmaTopa.

MeponpuaTtusa n. 1-4 moryt He npegycmaTpuBaTbes AnA 610KoB NUHKA - TpaHcdopmaTop, ecnu npu
[OBYCTOPOHHEM MUTaHUM TpaHcdopmMaTop 3almaeTcs obLen 3awmTon 6noka (BbICOKOYAaCTOTHON Unm
npogonbHOV  AudpdepeHUManbHOM  CneuManbHOro  HasHadeHus), a Tawkke Mpu MOLHOCTU
TpaHcopmaTopa 25 MB-A 1 MeHee nNpu OOAHOCTOPOHHEM MUTAHWUW, €CNK 3aluMTa NuTatoLen NNHUK
obecneumBaeT Takke 3awmTy TpaHcdhopmaTopa (ObicTpoAencTByOLAsa 3aliMTa MWHUU YaCTUYHO
3awmuiaeT TpaHcdopMaTop M pesepBHas 3aluTa NMHUKM C BpeMEHEM He Gonee 1 C 3awumaeT BeCb
TpaHcdopMaTop); NpM 3TOM ra3oBas 3alluTa BbINOMHAETCA C AEWCTBMEM OTKIOYAIOWero anemMeHTa
TONBKO Ha curHar.

B cnyyae npumeHeHuss MeponpusaTUi n. 1 unu 3 Ha TpaHcopMaTope AOMKHbI ObiTb YCTAHOBEHbI:

npu HanMyMM Ha CTOPOHE BbICLIEro HanpskeHust TpaHcdopmaTopa (110 kB u Bbilwe) BCTPOEHHbIX
TpaHcdopMaTopoB Toka - 3awuTthbl no 3.2.53, 3.2.54, 3.2.59 n 3.2.60;

npy OTCYTCTBMU BCTPOEHHbLIX TpaHcopMaTopoB Toka - AuddepeHumnanbHasi (B COOTBETCTBUM C
3.2.54) wnn MakcMManbHasi TOKOBas 3aluTa, BbIMOJIHEHHAs C WUCMOMb30BaHWEM HakKNaaHbIX UNn
MarHUTHbIX TpPaHCoOpMaTopoB TOKa, U ra3osas 3awumrta no 3.2.53.

[MoBpexaeHna Ha BbIBOAAX BbICLLErO HAMPsKEHUs TpaHCHOPMaTOpOB AOMYyCKaeTCa NUKBUAMPOBATL
3aWMUTON NMUHNN.

B oTgenbHbIX crydasx npu  OTCYTCTBUM BCTPOEHHbLIX TPaHCOPMaTopoB TOKa [AOMycKaeTcs
NpUMeHeHNe BbIHOCHbIX TpaHCOPMaToOpOB TOKa, €CNU MpWU  UCMOMb30BaHUWM  HaKNagHbIX WK
MarHuTHbIX TPaHC(hOpPMaToOpPOB TOka He obecrneunBatloTcst Tpebyemble XapakTePUCTUKM 3aLLUTbI.

Ona 3awmuTel TpaHcdopmMaTopoB C BbICWUMM HanpshkeHwem 35 kB B cnyvyae npuvMeHeHus
MeponpuaTua n. 1 [OMmKHbI NpeaycMaTpuBaTbCs BbIHOCHblE TpaHcopMaTopbl TOKa; MpUM 3TOM
uenecoobpa3HoOCTb YCTAHOBKM KOPOTKO3aMbIKATENs W BbIHOCHBbIX TpaHCOPMAaTOpPOB TOKa MIu
BbIKNtoYaTenss € BCTPOEHHbIMM TpaHcdopmMaTopaMy ToKa [OMmkHa OblTb 0GOCHOBaHa TEXHWKO-
3KOHOMMWYECKNM pac4eToM.

Ecnn NMPUMEHEHbI OTKPbITblE MiiaBKkne BCTaBKU (CM. n. 2), TO ANA NoBbIWEHUA YyBCTBUTEJbHOCTU
OencTBMe ras3oBOM 3alUuTbl  MOXeET OCyLleCTBNATLCA Ha BbINOSIHEHNE MeXaHU4eCckuMm nytem
MCKYCCTBEHHOIo K3 Ha BCcTaBkax.

Ecnu B Harpyskax TpaHcchopMaTopoB MOACTaHLUMIA COAEepXaTCs CUHXPOHHbIE 3nekTpoasuratenu, 1o
OOMXKHbI BbITb NPUHATHI Mepbl N0 NPeAoTBPaLLEHUIO OTKNIoYeHua otaenutenem (npu K3 B ogHOM w3
TpaHcopMaTopoB) TOKA OT  CUHXPOHHBIX  JNEKTPOABUraTenen, uaywero 4epes  Apyrue
TpaHcdhopMaTopsl.

3.2.59. Ha TtpaHcdopmaTtopax MowHocTeto 1 MB-A 1 6Gonee B kayecTBe 3aliuTbl OT TOKOB B
obMmoTKax, O0OYCNOBMEHHbIX BHEWHUMU MHorodasHbiMi K3, pgomkHbl ObiTb  NpeaycMOTpEHbI
cneayolme 3awuTbl C AEACTBUEM Ha OTKIMOYEHMWE:!

1. Ha nosbiwarowmx TpaHcdopmatopax ¢ ABYCTOPOHHWM NUTaHWEM - TOKOBas 3awuta obpaTHou
nocnegoBaTenbHOCTN OT HecMMMeTpuyHbIXx K3 1M MakcumanbHas TokoBas 3awmta C MUHUMarbHbIM
MYCKOM HanpsiXeHnst OT CUMMETPUYHBLIX K3 nnu makcumarneHas TokoBas 3aluta ¢ KOMOGMHUMPOBaHHBLIM
nyckom HanpspkeHus (cm. 3.2.43).

2. Ha noHwxatowumx TpaHcopmaTopax - MakcumasibHasi TOKoBasi 3aliuta ¢ KOMOWMHUMPOBAHHLIM
MYCKOM HanpspkeHust Unu 6e3 Hero; Ha MOLLHbIX MOHMXKAILWMX TpaHcdopMartopax npu Hammymm
[OBYCTOPOHHETO MUTAHUA MOXHO MNPUMEHSTb TOKOBYIO 3aluTy oGpaTHOM nocrenoBaTeslbHOCTU OT
HeCUMMETPUYHbIX K3 1 MakcuMmarbHyl0 TOKOBYIO 3alUMTY C MUHMMAmbHBIM MYCKOM HamnpshkeHus oT
CUMMETPUYHBIX K3.

Mpn Bblbope Toka cpabaTbiBaHWS MaKkCMMarnbHOW TOKOBOW 3aluTbl HEOBXOAMMO Yy4MTbIBaTb
BO3MOXHbIE TOKW MEeperpy3ku npu OTKMYEeHUN napannensHo paboTarlmx TpaHchopmMaTopoB M TOK
camosanycka aMeKkTpoaBuraTenei, MUTaloLWwmxcs oT TpPaHChHOpMaTopoB.

Ha noHmxawowmx asToTpaHcopmatopax 330 kB u Bbllwe cnegyeT npegycMaTpuBaTh
OUCTaHUMOHHYIO 3aluTy Ang OeWcTBua Npu BHELWHMX MHorodasHbix K3 B cnyyasix, korga 3To
TpebyeTca ana obecnevyeHus [anbHEro pe3epBMPOBaHMSA UMW COMMAacoBaHUS 3alUUT CMEXHbIX
HanMpsKeHWn; B 3TMX  Cryyasx  YyKasaHHyl  3aWuTy  JOMnyckaeTcda  yCTaHaBnumBaTb  Ha
aBToTpaHcdopmaTopax 220 kB.



3.2.60. Ha TpaHcdopmaTopax MOLIHOCTEIO MeHee 1 MB-A (MOBbIAKOLWMX M MOHWXKAOLWUX) B
KayecTBe 3awWuTbl OT TOKOB, OOYCMOBMEHHbIX BHEWHWUMW MHorodasHbiMm K3, pomkHa 6bITb
npegycMoTpeHa AeNCTBytoLWas Ha OTKITIOYEeHe MakcumarnbHas ToKoBasi 3awumra.

3.2.61. 3awuTty OoT TOKOB, 06YCNOBIEHHbIX BHELLUHNUMW MHOrodasHbiMu K3, cnegyeT yctaHaBnNmMBaTh:
1) Ha ABYX0OMOTOYHbIX TpaHcopMaTopax - CO CTOPOHbI OCHOBHOTO MUTaHWS;

2) Ha MHOrooOMOTOYHBIX TpaHcopMaTopax, NPUCOEANHEHHbIX TPEMSA U Gonee BbIKMOYaTENAMHU, -
CO BCEX CTOPOH TpaHcdopMmaTopa; AOonyckaeTcs He ycTaHaBnueaTb 3aliMTy Ha OAHOW W3 CTOPOH
TpaHcdopMaTopa, a BbIMOMHATE €€ CO CTOPOHbl OCHOBHOTO MUTaHUs, Tak 4YTOObl OHa C MeEHbLUEN
BblOEPXKKOM BPEMEHM OTKIoYana BbIKI4aTenu ¢ To CTOPOHbI, HA KOTOPOK 3aluMTa OTCYTCTBYET;

3) Ha noHwxawLwem [ByXoOMOTOYHOM TpaHcdhopmaTope, nuUTalolWeM pasgenbHo paboTawowme
CeKUMU, - CO CTOPOHbI MUTaHNS N CO CTOPOHbI KaXKOoW CEKLMK;

4) Npy NPUMEHeHUN HaknagHbIX TPaHCOPMATOPOB TOKa HA CTOPOHE BbICLUErO HampsiKeHWst - Co
CTOPOHbI HU3LLEro HamnpsikeHusl Ha OBYXOOMOTOYHOM TpaHcopMaTope U CO CTOPOHbI HU3LLEFO M
CpeaHero HanpsHkeHWin Ha TPEXoBGOMOTOYHOM TpaHcopmaTope.

,D,OI'IyCKaeTCH 3aLNTy OT TOKOB, O6yCJ'IOBJ'IeHHbIX BHELWHNMUA MHOFO(*)a3HbIMVI K3, npegycMmatpmBaTb
TONbKO ANA pe3epBUpoBaHMNA 3aLLUUT CMEXHbIX 3/IEMEHTOB N He npenycMmatpmBaTb And aencreus npun
OTKa3e OCHOBHbIX 3alluT TpchcbopmaTopOB, €CNnn BbIMOSIHEHME AN TaKoro LencTBuA npmBoanUT K
3Ha4YNTENbHOMY YCIOXHEHUIO 3aLUUTHI.

[Mpun BbINONHEHMM 3aLLMTBI OT TOKOB, OOYCNOBMAEHHbIX BHELLUHUMW MHOrodasHbiMmn K3, no 3.2.59, n. 2,
OOJMKHBI TaKke paccmaTpuBaTbCsl HEOOXOOMMOCTb M BO3MOXHOCTL AOMOSTHEHNSI €€ TOKOBOW OTCEYKOW,
npegHasHa4YeHHON ANA OTKMIOYEHUss C MeHbLuel Bblaepxkkon BpemeHn K3 Ha wwuHax cpegHero u
HM3LLEro HanpsbkeHUN (MCXoast U3 YpoBHsSt TokoB K3, Hanuuus oTaenbHOWM 3aluThbl LWWH, BO3MOXHOCTM
cornacoBaHus C 3aliMTamMu OTXOASLUNX SNIEMEHTOB).

3.2.62. Ecnn 3awuta nosblWAOLWNX TPAHCHOPMATOPOB OT TOKOB, OBYCMOBMEHHLIX BHELUHWMM
mMHorodasHeiMu K3, He obecneunBaeT Tpebyembix YyBCTBUTEMBHOCTU W CEMEKTMBHOCTW, TO Ans
3aWwmTbl  TpaHcopmaTtopa [AonyckaeTcs WCMonb3oBaTbh pene Toka COOTBETCTBYHOLLEN 3aluThbl
reHepaTopos.

3.2.63. Ha noeblwarowmx TpaHcopMmaTopax MowHocTeio 1 MB-A 1 6onee, Ha TpaHcdopmaTopax ¢
OBYX- M TPEeXCTOPOHHMM MUTaAHMEM W Ha aBToTpaHcopmaTopax Mo YCMoBUIO HeobXoaMMOoCTu
pes3epBUPOBaHNS  OTKITHOYEHUS  3aMblKaHWW  Ha 3eM/Il0 Ha CMEeXHbIX JNeMeHTax, a Ha
aBTOTpaHcopmMaTopax, Kpome Toro, U No ycrnosuio obecneyeHnst CeneKkTMBHOCTM 3aLUMT OT 3aMblKaHU
Ha 3eMmno ceTel pasHbiX HanpsbkeHW AormkHa OblTb MpedycMoTpeHa TOKOoBas 3aliuTta HyneBoW
nocnefoBaTeNbHOCTU OT BHELIHMX 3aMblKaHWA Ha 3eMro, yCTaHaBnMBaemas CO CTOPOHbI OOMOTKM,
NPUCOEAMHEHHOM K ceTU ¢ BOoMbLUMMY TOKaMM 3aMbIKaHUS Ha 3eMITHO.

Mpu Hannumm yacTn TpaHcopmaTopoB (M3 YMCNa UMEIOLLMX HEMOMHYH M30MAuu0 0OMOTKM CO
CTOPOHbI HYNEBOro BbIBOAA) C M30NMPOBAHHON HENTParbio AOMKHO obecnednBaTbCca NpeaoTBpaLleHue
HEeJoMyCTMMOro pexuma HerlTpanu aTux TpaHcopMaTopoB B cOOTBETCTBUM € 3.2.28. C 3TOW Uenbto B
cnyyasx, Korga Ha anekTpocTaHuUM Unn NOACTaHUMKU YCTaHOBMEHbI TpaHC(opMaTopbl C 3a3eMITEHHOWN
W M30MMPOBAHHOW HENTpanblo, MMEKLIME MUTAHWE CO CTOPOH HU3LIMX HanpsbkeHWRn, OOIMKHa ObiTb
npegycMoTpeHa 3awmTa, obecneuvvBalollas OTKMOYEeHUe TpaHcdopmaTopa C  M30NMPOBaHHOWN
HenTpanblo UM ee aBToMaTUYECKOE 3a3eMIleHMe A0 OTKIMHYEHUS TpaHCHOpPMaToOpOB C 3a3eMITEHHOW
HenTpanbto, paboTaroLmx Ha Te e LWMHBI NN Y4aCTOK CETH.

3.2.64. Ha aBTOTpaHchopmaTopax (MHOFOOOMOTOYHbLIX TpaHcdopmaTopax) C nUTaHUWeM C
HECKOMbKMX CTOPOH 3aluTy OT TOKOB, BbI3BaHHbIX BHeWHUMK K3, Heobxogumo BbINOMHATb
HanpaBrneHHON, ecnn 3To TpebyeTcs MO YCNOBUAM CENEKTUBHOCTMW.

3.2.65. Ha aBToTpaHcdopmartopax 220-500 kB nogctaHumii, 6nokax reHepatop - TpaHcopmaTop
330-500 kB wn aBToTpaHcdopmaTopax cBasn 220-500 kB anekTpocTaHUMi [OMKHaA ObiTb
npeaycMoTpeHa BO3MOXHOCTb ONEpaTUBHOMO YCKOPEHUSA 3aLUUT OT TOKOB, OOYCMOBMEHHbIX BHELUHUMMW
K3, npu BbiBoge u3 gencteust auddepeHumanbHbiX 3almT WWH UK OLUMHOBKM, obecneynBatoLlero
OTKMOYEHME TMOBPEXOEHUA Ha 3nemMeHTax, ocTaBwuxcsa 6e3 ObicTpoAencTBylOLEN 3awuTbl C
BblaepXkon BpemeHun okoro 0,5 c.

3.2.66. Ha noHwxarowmx TpaHcopmaTopax u Gnokax TpaHccgopmaTtop - maructpanb C BbiCLUMM
HanpsbkeHvem Ao 35 kB n coeguHeHveM OOMOTKM HU3LIEro HanpsikeHus B 3Be3dy C 3a3eMIeHHOW
HenTpanblo criegyeT NpeaycMaTpmBaTh 3alUMTy OT 0gHOMa3HbIX 3aMblKaHWIA Ha 3eMI0 B CETU HU3LLETO
HanpsKeHWsl, OCYLLECTBSAEMYIO NPUMEHEHNEM:



1) mMakcMmanbHOM TOKOBOM 3aliMTbl OT BHewHux K3, ycTaHaBnuBaeMon Ha CTOPOHE BbICLUEro
HanpspKeHWs, 1, ecnu aTo TpebyeTcs Mo YCNoBUI0 YyBCTBUTENBLHOCTU, B TPEXPENENHOM UCTIONTHEHUN;

2) aBTOMaTUYECKUX BbIKITOYaTeNen unu npegoxpaHuTenen Ha BbIBOAAX HU3LLETrO HanpsXKeHns;

3) cneunanbHONM 3aWMThl HYNMEBOW MOCnefoBaTeNbHOCTH, YCTaHaBNMBAEMOW B HYNeBOM MpOBOAe
TpaHcdopmMaTopa (Npy HeAOCTATOMHOW YyBCTBUTENMLHOCTY 3awmT no n. 1 n 2).

[ns NpOMbILWNEHHbIX 3MEKTPOYCTAHOBOK, ecnu cbopka Ha CTOPOHE HM3LIEro HanpskKeHus ¢
annapartamu 3aluTbl NPUCOEANHEHUIA HAXOAWUTCS B HEMOCPEACTBEHHON 6M30CTH OT TpaHchopmaTopa
(no 30 ™M) unu coeguHeHue wmexagy TpaHcopMaTopoM WU COOPKOM BbINOMHEHO TpexdasHbIMU
kabensmu, gonyckaeTcst 3alumTy no n. 3 He NPUMEHSITb.

Mpn npumeHeHun sawmTbl No n. 3 AonyckaeTcAa He cornacoBbiBaTb €€ C 3aluTtaMn 3J1€MEHTOB,
oTXo4ALWmnx ot C60pKI/I Ha CTOPOHE HU3LIEero HanpsaXxeHua.

[nsa cxembl NWHWA - TpaHccopmaTop B Criydyae MpUMEHeHWs 3awuTbl No n. 3 gonyckaeTcs He
npoknaabiBaTb CrneuuanbHblii KOHTPOMbHbIA kabenb Ans obecneyeHus OeNCTBUS 3TOW 3alUMTbl Ha
BbIKIOYaTENb CO CTOPOHbI BbICLLEIO HanpsKeHWs U BbIMOMHATL €e C AeNCTBMEM Ha aBTOMAaTUYeCKui
BbIKMOYaTENb, YCTAHOBIEHHbIN HA CTOPOHE HU3LLEro HanpsKeHUs!.

TpeGoBaHMs HacTosiero naparpadya pacnpoCTpaHsAlTCA Takke Ha  3alWuTy  yKa3aHHbIX
TpaHchopMaTopoB NPeAoXpPaHUTENAMMW, YCTaHOBMEHHBIMU HA CTOPOHE BbICLLENO HAMPSHKEHUS.

3.2.67. Ha cTOpoHe HM3Wero HanpsXXeHUs MOoHWXaLWmMX TpaHCHOPMaTopoB C  BbICLLUMM
HanpsbkeHnem 3-10 kB, nuTatowmx cOopku ¢ NPUCOEAUHEHNAMM, 3alLMLLEHHBIMW NPeaoXPaHNTENaMK,
cnepyeT yCTaHaBNMBaTh rMaBHbIN NPefoXpaHUTerNb UM aBTOMaTUYECKUI BbIKINOYaTenb.

Ecnu npenoxpaHUTEnU Ha MPUCOEAMHEHUSIX HUBLLErO HaMpsbKeHUs W NpegoxpaHuTeny (Unum
peneiHas 3alimTa) Ha CTOPOHE BbICLLErO HanpsiXKeHUst 0BCNYXMBaIOTCS U HAXOASATCS B BEAEHUM OOHOIO
W TOro Xe nepcoHana (Hanpumep, TONbKO MEepcoHana 3HEProcMCTeMbl WNW TOMbKO MepcoHana
noTpebuTens), To rMaBHbIA NPEeAOXPaHNUTENb UMM aBTOMATUYECKNIA BbIKIOYaTENb HA CTOPOHE HU3LLEro
HanpskeHUst TpaHchopMaTopa MOXET He YCTaHaBNMBaTbCS.

3.2.68. 3awmTta oT ogHobasHbIX 3aMblkaHM Ha 3emnto no 3.2.51, n. 8, gomkHa GbITb BbINONHEHA B
cooTtBeTcTBMU C 3.2.97.

3.2.69. Ha tpaHcdopmaTtopax mouwHocTbio 0,4 MB-A n 6onee B 3aBUCUMOCTU OT BEPOSTHOCTU U
3HauYeHNsi BO3MOXHOW Neperpy3ku cnegyeT npegycmaTpvBaTb MakCUMarbHYO TOKOBYH 3alUuTy OT
TOKOB, 0BYCNOBMNEHHbIX NEPErpy3kon, C AEACTBMEM Ha cUrHan.

Ona noacTtaHumii 6e3 NOCTOSIHHOrO AeXypcTBa MepcoHana [AonyckaeTcs npeaycMaTpuBaTh
JefcTBMe 3TOW 3alMTbl HA aBTOMATUYECKYlD pasrpysky UMM OTKMOYeHUe (MpUM HEeBO3MOXHOCTU
NUKBUOAUMW Neperpyskn ApyruMn cpeactsamm).

3.2.70. Tpy HanmuMumMM CO CTOPOHbI HeEWTpanu TpaHcopmaTopa OTAeNbHOro A06aBoOYHOrO
TpaHcdopmaTtopa Ans perynupoBaHnst HanpsikeHUsa Nof Harpyskonm Heobxoaumo npegycmatpvBaTth B
JonornHeHne K ykasaHHblM B 3.2.51-3.2.57, 3.2.59, 3.2.63 cneayowue 3amThbl:

rasoByto 3alwmTy o6aBOYHOro TpaHchopmaTopa;

MaKCMMarbHYl0 TOKOBYIO 3alLUTy C TOPMOXEHWEM Npu BHeLWHUX K3 oT noBpexaeHun B NepBUYHON
obmoTke gobaBoyHoOro TpaHcopmaTopa, 3a UCKIIYEHNEM CryYaeB, koraa ata obMoTKa BKNovaeTcs B
30HY pgencTteua AuddepeHumnanbHOM TOKOBOW 3alimMTbl Lenerd CTOPOHbl HUBLIEro HanpsbkeHust
aBTOTpaHcopmaTopa;

audpdepeHumanbHyo  3aluMTy, KOTopasi OXBaTbiBaeT BTOPMYHYHO OOMOTKY [a006aBOYHOro
TpaHcdopmaTopa.

3.2.71. 3awuTty nuHeriHoro fo6aBoYHOro TpaHcdhopMaTopa, YCTaHOBIIEHHOIO CO CTOPOHbI HU3LLErO
HanpshkeHus aBToTpaHcdopmaTopa, crneayeT OCyLeCcTBNATh:

rasoBov 3alMTo CcoOGCTBEHHO A00aBOYHOro TpaHcdopmatopa M 3aLUMUTON  KOHTaKTOPHOrO
yctpoinctea PIH, koTopas MOXeT GbiTb BbINOMHEHA C NPUMEHEHWEM pere AaBMneHUs U OTAENbHOro
rasoBoro perne;



andpdepeHumnansHoOm TOKOBOW 3awuTon uenen CTOPOHbI HU3Lero HanpsXeHus
aBTOTpaHcopmaTopa.

3ALLUTA BJIOKOB rEHEPATOP - TPAHC®OPMATOP

3.2.72. insa 6nokoB reHepartop - TpaHcdopmaTop C reHepatopamu MoliHocTbio Gonee 10 MBT
OOMKHbI ObITb MPeayCMOTPEHbI YCTPONCTBA peneiHon 3awwnTbl OT CNeayHLMX BUOOB MOBPEXOEHUA 1
HEeHOpPMarbHbIX PEXMMOB paboThbl:

1) 3ambIKaHUA Ha 3eMII0 Ha CTOPOHE reHepaTOPHOro HanpsXKeHUs;

2) MHOrogasHbIX 3aMblkaHU B 0OMOTKe cTaTopa reHepaTtopa M Ha ero BbiBogax;

3) 3amblkaHW Mexay BUTKaMu ogHou a3kl B 06MOTKe cTaTtopa TypboreHepaTtopa (B COOTBETCTBUU
¢ 3.2.76);

4) MHOrohasHbIX 3aMblkaHuWii B 0GMOTKaXx 1 Ha BbiBogax TpaHcopmaTopa;

5) opgHO(MasHbIX 3amblkaHWA Ha 3eMnio B 0OMOTKe TpaHccopmaTopa M Ha ee BbiBOAax,
NpUCoeaMHEHHbIX K CeTU C BOMNbLUVMU TOKaMU 3aMbIKaHWUA Ha 3eMIII;

6) 3ambikaHU Mexay BUTKamun B o6MoTKax TpaHcopmaTopa;
7) BHeLwHux K3;

8) neperpy3ku reHepaTopa Tokamu obpaTHOM nocrnegoBaTenbHOCTU (O4NA GrOKOB C reHepaTopamm
MoLLHocTbio 6onee 30 MBT);

9) cUMMeTPUYHOI Neperpyskn oBMOTKM cTaTopa reHepatopa U 06MOTOK TpaHcopMaTopa;

10) neperpy3ks OGMOTKM poTOpa reHepaTopa TOKOM BO3GyxaeHus (ans TypboreHepaTopoB ¢
HenocpeaCTBEHHbIM OXIaXAeHNeM NPOBOAHUKOB 0GMOTOK U Af151 FTMAPOreHepaTopoB);

11) NoBbILLEHMA HAMNPsSKEHWUS Ha cTaTtope reHepaTtopa v TpaHcdopmaTtope 6noka (ons 6nokoB ¢
TypboreHepaTopamu MowiHocTbio 160 MBT 1 6onee n ansa Bcex 6110KOB € rugporeHepaTopamu);

12) 3aMblKaHWIA Ha 3eMITI0 B OHOM TOYKe Lenu Bo30yxaeHus (B cooTBeTcTBum C 3.2.85);

13) 3amblkaHWliA Ha 3eMr0 BO BTOPOM TO4YKe Lienu BO30yxaeHus TypboreHepaTopa MOLLHOCTbIO
MeHee 160 MBT;

14) acUHXPOHHOIO pexuma ¢ notepen Bo3byxaeHus! (B cootsetctBum ¢ 3.2.86);

' O npenoTBpaLleHn aCMHXPOHHOIO pexvMa 6e3 notepy Bo3byxaeHust cM. . 3.3.

15) noOHWXeHMs ypoBHA Macrna B 6ake TpaHcdopmaTopa;
16) yactuuHoro npo6os nsonsaumm seogos 500 kB TpaHcdhopmaTopos.

3.2.73. YkaszaHuss MO BbIMNOSIHEHWNKO 3aALUTbl FEHEPATOPOB U MOBbILAKLWMX TpaHC(OpMaToOpoB,
OTHOCSILLUXCS K UX pa3fenbHoi paboTte, 4eNCTBUTENBHbLI U A4S TOro cryvasl, Korga oHU obbeanHeEHbI B
Onok reHepaTop-TpaHcgopmaTop (aBToTpaHcdopmaTop), ¢ y4eTom TpeboBaHWiA, NPUBEOEHHbIX B
3.2.74-3.2.90.

3.2.74. Ha 6nokax c reHepaTopaMu MoliHOoCcTblo Gonee 30 MBT, kak npaBuio, OofmkHa OblTb
npegycMoTpeHa 3awmta  OT 3aMblkaHM Ha 3eMl0 B LENU TeHepaTOPHOro  HanpsbKeHwus,
oxBaTblBaloLLast BClO OOMOTKY cTaTopa.

Mpu MowHocTn reHepatopa 6GnokoB 30 MBT u MeHee cnegyeT NpPUMEHNATbL YCTPOMWCTBA,
3awmwarome He MeHee 85% obmoTkm ctaTtopa. NprMeHeHne TakvMx YCTPOWCTB AOMycKaeTCca Takke Ha
6rnokax ¢ TypboreHepaTtopamu moliHocTbio oT 30 go 160 MBT, ecnu ans 3awmTbl BCEW OOMOTKM
cTtaTopa TpebyeTcs BKIIOYEHME B LieNb reHepaTtopa AOMNOMHUTENBHON annapaTtypbl.



3awwmrta gomkHa ObiTb BbINOMHEHA C AEWCTBUMEM Ha OTKIIIOYEHWE C BbIAEPXKOW BpemeHn He Gonee
0,5 ¢ Ha Bcex 6rnokax 6e3 OTBETBMEHWW Ha reHepaTOPHOM HanpPsHXKEHUUM U C OTBETBMEHUAMWU K
TpaHcopmaTopam COBCTBEHHbIX HyxA. Ha 6rokax, MMmelowmx SMeKTPpUYecKylo CBS3b C CeTbio
COBCTBEHHbIX HYX Unu noTpebutenemn, NUTaLWUXCA MO NMMHUAM OT OTBETBIIEHUA MEXAY reHepaTtopoM
1 TpaHcOpMaTopOM, €CNN EMKOCTHBIN TOK 3aMblKaHMiA Ha 3emnto cocTasnseT 5 A n 6onee, JOMKHbI
ObITb YCTaHOBMEHbl OENCTBYIOLUME HA OTKMIOYEHUE 3aluTbl OT 3aMblKaHWA Ha 3eMn B 0OMOTKe
cTatopa reHepaTopa M OT ABOWMHbIX 3aMblkaHWA Ha 3eMnio, Kak 3TO MpegycMaTpuBaeTcs Ha
reHepatopax, paboTatLmx Ha cOopHble WKHbl (cM. 3.2.38 u 3.2.39); ecnn eMKOCTHbIN TOK 3aMblKaHUA
Ha 3emnto cocTaBnseT MeHee 5 A, TO 3awmTa OT 3aMblKaHUA Ha 3eMI0 MOXeET ObITb BbINOMHEHA TaK
Xe, kak Ha brnokax 6e3 OTBETBNEHUI HA FeHePaTOPHOM HaMPSKEHWUMN, HO C OENCTBUEM Ha CUrHarn.

|_|pl/| HannM4ynn BbIKNK4YaTena B Uenn reHepartopa AOJhKHa ObITb OONONMHNTENBbHO nNpenycMoTpeHa
CUrHanu3auusl 3aMblKaHWA Ha 3eMfl0 Ha CTOPOHE reHepaTOPHOro HanpskeHust TpaHcdopmaTopa
6noka.

3.2.75. Ha Gnoke c reHepaTtopoMm, WMEKOLUM KOCBEHHOE OXxnaxAaeHue, COCTOsLEM W3 OAHOro
reHepatopa W OAHOro TpaHcdopmaTopa, MNpu OTCYTCTBUM BbIKNOYaTeNns B LEenu reHeparopa
pekomeHayeTcs npedycmatpuBaTb OA4HY OOLyl0 NpogonbHy AuddepeHumansHyto 3awmTty 6noka.
Mpy Hanuumn BbIKMOYATENS B LENW reHepatopa Ha reHepaTtope u TpaHcdopmaTtope AOMmKHbI BbiTb
yCTaHOBIEHbI OTAeNbHble AnddepeHumansHble 3alumThl.

Mpu ucnonb3oBaHun B 6noke AByx TpaHCOpMaTopoB BMECTO OAHOrO, a Takke npu paboTe ABYX U
bonee reHepaTopoB 6e3 Bbiknoyatener B 6noke ¢ ogHUM TpaHcopmaTopoM (YKPYMHEHHbIN BroK) Ha
KaxaoM reHepatope U TpaHcdopmartope MowHocTelo 125 MB-A un ©Gonee pomkHa 6biTb
npegycMoTpeHa oTaenbHas npoponbHast AvddepeHumansHas 3awmTa. [Npyu oTCYyTCTBUM BCTPOEHHbIX
TpaHcOPMaToOpPOB TOKA Ha BBOAAX HU3LIEr0 HaMnpsbKeHWst 3TUX TpaHcOpMaTopoB [OOMycKaeTcs
npumeHeHne obuen anddepeHuranbHOW 3awmuTbl ANS ABYX TpaHCHOPMaTOpOB.

Ha 6noke c reHepaTopoM, MMEKLUM HEMOCPEACTBEHHOE OXMaXOeHUe MNPOBOOHMKOB OOMOTOK,
crnegyeT npegycMaTpuBaTtb OTAENbHYIO NPOAONbHY0 AnddepeHUmanbHylo 3awmTy reHepaTopa. lNpu
3TOM, €Cnv B LENU reHepaTtopa MMeEeTCsl BbiKMoyaTtenb, TO AOIMKHA ObiTb yCTaHOBMEHa oTAenbHas
auddepeHumansHas 3alwmTa TpaHcdopmartopa 6noka (Mnm kaxxgoro TpaHcdopmartopa ecnu B 6rnoke ¢
reHepaTtopom paboTtaloT [gBa TpaHcdopmaTtopa unu  Gonee; Mpu  OTCYTCTBMM  BCTPOEHHbIX
TpaHCcOpMaToOpOB TOKa Ha BBOAAX HMW3LIEr0 HanpsikeHus 9TUX TpaHcdopmMaTopoB AOMyCcKaeTcs
npumeHeHne obuwen auddepeHLnanbHON 3awWwmTbl ANg TpaHcdhopMaTopoB Oroka); mpu OTCYTCTBUM
BbIKMIOYaTENa Ans  3awuTbl TpaHcdopmatopa 6noka cnegyeT ycTaHoBUTL nnMBO  OTAEnbHYo
anddepeHumanbHylo 3awuTty, nubo obulyo npoAonbHyl auddepeHumansHyo 3awuty 6noka (ons
6rokoB, COCTOALMX M3 OAHOrO reHepaTtopa M OAHOro TpaHcdopmartopa, npegnovTutTensHa obuias
anddepeHumnanbHas 3awmTa bnoka).

Co CTOpOHbI BbICLIEro HanpsixeHusa anddepeHumnanbHasn sawmTa TpaHchopmaTopa (6rnoka) MoxeT
ObITb BKMOYEHa Ha TpaHcgopmaTopbl TOKa, BCTPOEHHble B TpaHcdopmaTop 6roka. Mpu atom And
3aWMTHI OLUMHOBKM MEXAY BbIKNIOYATENSAMWN HA CTOPOHE BbICLLErO HaMpPsPKeHUs u TpaHcdopmaTopom
6noka gomkHa ObITb YCTaHOBNEHa OTAeNbHas 3alumTa.

OtgenbHaa avddepeHumanbHas 3awmta reHepaTtopoB AOMKHA ObiTb BbIMONHEHa TpexdasHou
TpexpenewHow ¢ TOKOM cpabaTblBaHWs aHanorM4Ho ykasaHHomy B 3.2.36.

Ons pesepBupoBaHUS YykasaHHbIX AudpdepeHumanbHbiX 3alWMT Ha 6nokax € reHepatopamu
MoLHocTbio 160 MBT 1 6onee, nmerowmmMm HenocpeacTBEHHOe oxNnaxaeHue NpPoBOAHUKOB OOMOTOK,
cnepyeT npegycMmaTtpuBaTbh pesepBHyH AuddepeHuManbHylo 3alimMTy, OXBaTbiBaloLLyl0 reHepaTtop u
TpaHcdopmaTtop 6noka BMeCTe C OLLUMHOBKOW Ha CTOPOHE BbICLLErO HaMpPsKEeHUS.

PexkomeHayeTcs yctaHoBka pesepBHOW AnddpepeHumanbHON 3awmutbl 6GNOKOB M MPU MOLLHOCTU
reHepaTopoB C HEeMOCPeACTBEHHbLIM OXNaXAEHNEM NMPOBOAHNKOB 06MOTOK MeHee 160 MBT.

Mpv NpuMeHeHUM pesepBHOI A depeHUManbHON 3aWwmTel Ha Grokax 6e3 BbiknoyaTesns B Lenu
reHepatopa pekoMeHAyeTcs npedycMaTpuBaTb OTAeNlbHble OCHOBHbIE AnddepeHuMarnbHble 3aLuTh
reHepartopa 1 TpaHcgopmaTopa.

Mpy HanuMuuu BbIKNIOYaTENs B LieNU reHepaTopa pesepBHas AvddepeHumanbHas 3almra fomkHa
BbIMNOMHATLCA C BbiAepXkon Bpemenn 0,35-0,5 c.

3.2.76. Ha TtypboreHepaTopax ¢ ABYMSA UNu Tpems napannenbHbIMKU BETBAMW OOMOTKM cTaTopa
AomkHa bbITb NpegycMoTpeHa ogHOCMCTEMHas nonepeyHas avddepeHumanbHas 3almTa oT BUTKOBbIX
3amblkaHui B ogHOW dhase, AencTeytowwas 6e3 BblAepXKn BPEMEHN.



3.2.77. Ha 6nokax c reHepatopamu MowHocTbto 160 MBT m 6Gonee ¢ HenocpeacCTBEHHbLIM
oxnaxaeHnem npoBOAHWKOB OOMOTOK AOMmxHa ObiTb nNpeaycMOTpeHa TokoBad 3awuTta obpaTtHowm
nocnegoBaTeNbHOCTM € WHTErpanbHOW — 3aBWCMMOW  XapakTEPUCTMKOW,  COOTBETCTBYHOLLEWN
XapakTepucTuke  OOMyCTMMbIX — Meperpysok  3alluliaemMoro  reHepatopa Tokamum — obpaTHou
nocnenoBaTenbHOCTU. 3aluMTa AOMKHa AeNCcTBOBaTh Ha OTKIOYEHNE BbIKMYaTeNsi reHepaTopa, a npu
ero OTCYTCTBUM - Ha OTKMOYeHue 6roka oT ceTu. [Ins pesepBMpOBaHMA 3aLUUT CMEXHbIX C 6nokamm
3MIEMEHTOB yKa3aHHas 3awuta [OSKHA WMETb OpraH C He3aBUCWMOW BbIOEPXKKOW BPEMEHW,
OEenCcTBYOLNIA Ha OTKMOYeHMe 6noka OT ceTu 1 ABYXCTyneH4YaTbiM AerAcTBnemM cornacHo 3.2.81.

Ha 6nokax c reHepatopamu MOLIHOCTbIO MeHee 160 MBT, wumewowumu HenocpeacTBeHHoe
oxnaxaeHve NpoBOAHMKOB OOMOTOK, a Takke Ha brnokax ¢ rugporeHepaTtopaMmu mMolwHocTelo 6onee 30
MBT, umetoLLMMM KOCBEHHOE OXNaxaeHue, TOKOBYIO 3aluTy obpaTHOM nocrnefoBaTenbHOCTU creayeT
BbIMOSHSATE CO CTYNEH4YaToN U 3aBUCMMON BbIAEPXKKOW BPEMEHW. [1py 3TOM pasHble CTyMeHu 3almThbl
MOryT umeTb ogHy unu 6onee Bbigepxek BpemeHun (cMm. 3.2.81, n. 4). YkasaHHaa cTyneH4yatas vnu
3aBMCUMMasi BblaepXKka BpPEMEeHW [JormkHa ObiTb cornacoBaHa C XapaKTepUCTUKOM [OMyCTUMbIX
neperpysok reHepaTopa TOKOM obpaTtHou nocrnegosartenbHocTh (cM. 3.2.41).

Ha 6nokax ¢ TypboreHepaTopaMu C KOCBEHHbIM OXNnaxgeHuem MoLuHOoCcTbio 6onee 30 MBT 3awwmTta
[omKHa bbITb BbiNMorHeHa cornacHo 3.2.41.

Kpome 3awumT, AENCTBYIOLLMX Ha OTKIOYEHWe, Ha Bcex Onokax ¢ TypOoreHepaTopamMm MOLLHOCTbIO
6onee 30 MBT pomkHa ObITb npegycMOTpeHa curHanu3auus neperpyskm Tokamu obpaTHon
nocnegoBaTenibHOCTU, BbINOSTHsAEMas B COOTBETCTBMU C 3.2.41.

3.2.78. Ha 6nokax ¢ reHepaTopamu moLHocTbio 6onee 30 MBT 3awwmuta OT BHELWHUX CUMMETPUYHBIX
K3 pomkHa ObITb BbINONHEHA, Kak ykaszaHo B 3.2.42. pu aTOM AN rmaporeHepaTopoB HanpshkeHue
cpabaTtbiBaHMA 3awuTbl cnegyeT npuHumatb okono 0,6-0,7 HomwuHaneHoro. Ha 6rnokax c
TypboreHepaTopamn, UMEKLMMM pe3epBHbIN BO30yaWUTenb, YykaszaHHad 3awuTta [omkHa ObiTb
[OMOJHEHa TOKOBbIM pere, BKMIOYEHHbIM Ha TOK CO CTOPOHbI BbICLLErO HanpsbkeHus brnoka.

Ha 6nokax c reHepatopamu MowHocTelo 60 MBT u 0Oonee BMECTO ykaszaHHOW 3aluThbl
pekoMeHayeTcs NpUMeHATb AMCTaHUMOHHYH 3awmTy. Ha 6nokax ¢ reHepatopamu, WUMeEOLWLMMU
HenocpeaCcTBEHHOE OXNaXAeHne NPOBOOAHUKOB OOMOTOK, BMECTO pe3epBHOW AudcpepeHumnansHom
3awmTbl (cM. 3.2.75) ponyckaeTcs ycTaHaeBnuBaTb [OBYXCTYNEHYaTylo AWMCTaAHLMOHHYK 3awmTy OT
MexaydasHbIX KOPOTKUX 3aMblKaHUA.

lMepBas cTyneHb STOM 3aWwuThl, OCylecTBAswWan OnwkHee pesepBMpOBaHWe, [OSKHA
BbIMNOMHATLCA C BMIOKMPOBKON MPU KavyaHUAX U AeNCcTBOBaTb, Kak yka3aHo B 3.2.81, n. 3, C BbliAEpPXKON
BpeMeHn He Bonee 1 c. lNepBasa cTyneHb JOMKHA HaAEXHO OxBaTbiBaTb TpaHcdopmaTop 6roka npu
obecneyvyeHnn CeneKkTMBHOCTU C 3aliuTamMn CMEXHbIX aneMeHToB. PesepBupoBaHne nepBomn CTYMNEHbIO
3aWnT reHepaTtopa 06s3aTenbHO, ecnn Ha Onoke NpUMEHSATCS OTAenNbHble AuddepeHunansHble
3aWwmTbl TpaHcopMaTopa v reHeparopa.

BTopas cTtyneHb, ocyliecTBnsAwLWasa AanbHee pe3epBupoBaHne, LOMKHa AEUCTBOBATb, Kak ykasdaHo
B 3.2.81, n. 2.

PekomeHayeTcst ycTaHOBKa OBYXCTYNEHYaTON AWCTaAHLUMOHHOW 3aliWTbl U NPU HanNn4nM pe3epBHON
AnddpepeHumanbHON 3amThl € Lenbio yBenudeHns adeKTMBHOCTU AanbHero pesepsupoBaHmns. Obe
CTYNeHn ANCTaHLMOHHON 3aLLMTbl B 3TOM Criyyae AOMmKHbl 4eNCTBOBATb, Kak ykasaHo B 3.2.81, n. 2.

3.2.79. 3awmTty ot BHewHux K3 Ha 6rokax ¢ reHepaTtopamu mowHocTelo 30 MBT 1 meHee criegyet
BbIMONHATL B cooTBeTcTBUM C  3.2.43. [lapameTpbl cpabaTtbiBaHMA 3awmutbl Ha 6Gnokax c
rmgporeHepartopamu criegyeT npuHumaTh cornacHo 3.2.42, 3.2.43 n 3.2.78.

3.2.80. Ha 6nokax reHepaTop - TpaHcdopmatop C BbiKtoYaTenem B Lenu reHepatopa npwu
OTCYTCTBUM pe3epBHON AudpdepeHumanbHON 3awmTbl 6noka pomkHa ObiTb  nNpegycMmoTpeHa
MaKkcMMarnbHasi TOKOBas 3aliuta CO CTOPOHbI BbICLIErO HanpshkeHust 6rnoka, npegHasHaveHHas ans
pe3epBMpOBaHMA  OCHOBHbIX 3allMT TpaHcdopmartopa ©6noka npu paboTe C  OTKMYEHHbIM
reHepaTopom.

3.2.81. PesepBHas 3awmuta OGrOKOB reHepaTtop - TpaHcgopMaTop AOMKHa ObiTb BbINOMHEHA C
y4eToM crieytoLero:

1. Ha cTopoHe reHepaTopHOro HanpsikeHus TpaHccopmartopa 6noka 3awura He ycTaHaBnmMBaeTcs,
a ncnonb3yeTcs 3awuTa reHepaTopa.

2. lMpu panbHeM pe3epBUPOBaHUKM 3aluMTa [OOMKHa [AeiCTBOBaTb, Kak MpaBumno, C [ABYMS
BblOEPXKKaMy BPEMEeHUW: C MepBOi - Ha [defieHMe CXeMbl Ha CTOPOHE BLICLLEro HanpshkeHus Grioka



(Hanpumep, Ha OTKIOYEHME LLUMHOCOEOUHUTENbBHOIO U CEKLMOHHOrO BbIKMOYaTenen), cCo BTOPOM - Ha
OTKMOYEHNEe Bnoka oT ceTu.

3. lMpu 6nnxHem pesepBMpPOBaHNM AOIMKHbI NMPON3BOAUTLCA OTKNoYeHne broka (reHepatopa) oT
ceTu, ralleHne nons reHeparopa v octaHoB 6roka, ecnm a1o TpebyeTtcsa no 3.2.89.

4. OtgenbHble CTYMEeHW UM YCTPOCTBA PEe3epPBHON 3aLUUThbl B 3aBUCMMOCTU OT UX HasHaveHus u
Lenecoobpas3HOCTU UCNOMb30BaHUS MpU AarnbHEM U BGNMXHEM pe3epBMPOBAHUM MOTYT UMETb OfHY,
[BE UNW TPU BbIAEPXKKN BPEMEHW.

5. OpraHbl nycka HanpsbkeHuss 3awmT no 3.2.78 u 3.2.79 pekomeHAayeTcs NpegycMaTpuBaTtb CO
CTOPOHbI reHEPaTOPHOro HaNPSXXEHUs N CO CTOPOHbI CETU.

6. [In9 OCHOBHbIX W pes3epBHbIX 3awuT Ornoka, Kak npasBuno, AOMKHbI O6blTb MpeayCcMOTPEHbI
OTAenNbHbIe BbIXOAHbIE pere U NUTaHne onepaTBHBLIM MOCTOSIHHLIM TOKOM OT Pa3sHbIX aBTOMaTU4ECKMNX
BbIKIIOYaTeEnen.

3.2.82. Ha 6nokax ¢ TypboreHepaTtopamu 3alimMTy OT CUMMETPUYHbBIX NEeperpy3ok cratopa crneayet
BbINOMHSATH TakK Xe, Kak Ha reHepaTopax, paboTatoLwmx Ha cbopHble WinHbl (cM. 3.2.47).

Ha rugpoanekTpoctaHumsax 6e3 MOCTOSIHHOrO [AeXypcTBa OnepaTMBHOIO MNepcoHana Kpome
curHanusaumMm CUMMETPUYHBIX NEeperpy3ok OormkHa ObiTb NpefycMOTpeHa 3awmTta C He3aBUCUMOW
XapakTepuCTMKOW, [encTBylowlas C Oonbluer BblOEPXKKOW BpPEMEHM Ha OTKMYeHne 6Gnoka
(reHepaTopa) U C MeHblUeln - Ha pas3rpy3ky. Bmecto ykaszaHHOW 3awmTbl MOryT ObiTb MCMOMNb30BaHbI
COOTBETCTBYHLLME YCTPONCTBA B CUCTEME PErYNMPOBaHUS BO30Y>KOEHMUS.

3.2.83. Ha reHepatopax MmowHocTbto 160 MBT 1 Gonee ¢ HemnocpeACTBEHHbIM OXMaXaeHWeM
NpoBOAHMKOB OOMOTOK 3alimMTa OT Meperpyskn OoOMOTKM poTopa TOKOM BO30YXOEHWs OOoMmkHa ObiTb
BbIMONIHEHA C  WHTErpanbHOW  3aBWCMMOW  BbIOEPXKKOW  BpPEMEHM, KOTOpash COOTBETCTBYeT
XapaKkTepucTuke AONyCTUMbIX Meperpy3ok reHeparopa TOKOM BO30yxaeHusi. OTa 3awmTa AorkHa
[encTBoBaTb Ha OTKMNIOYEHME.

[Mpy HEBO3MOXHOCTWM BKIIOYEHWS 3almMTbl Ha TOK poTtopa (Hanpumep, npu 6eclieTo4HOM
BO30yXaeHnn) AonyckaeTcs NPUMMEHEHNe 3almUTbl C HE3aBNCMON BbIAEPKKON BPEMEHU, pearmpyloLlen
Ha NOBbILLEHME HaNPSXKEHNs B Lieny BO30YXAEeHUS.

B 3awmTe gomkHa ObITb NPeaycMOTPEeHa BO3MOXHOCTb AENCTBUA C MEHbLUEW BbIOEPXKON BPEMEHU
Ha CHWXeHue Toka Bo30yxAeHus. [pyM HanuuMM yCTPOWCTB OrpaHUMYeHus neperpyskm B perynarope
BO30Y>AEHWA OeNCTBME Ha pPasrpy3Ky MOXET OCYLLEeCTBNSATLCA OAHOBPEMEHHO OT 3TUX YCTPOWCTB U OT
3awmTbl poTopa. [lonyckaeTcs Takke UCMNonb3oBaTb YCTPOMCTBO orpaHuyveHus neperpysku B APB ans
OeNcTBnA Ha pasrpy3ky (C OBYMS BblAepXKaMu BpeMeHu) u oTkmouveHue. [lpn aToM 3awmTa C
WHTEerpanbHOW 3aB1UCYMON BbIAEPXKKON BPEMEHU MOXET HE yCTaHaBNMBaTbCA.

Ha Typb6oreHepatopax moliHoCTbiO MeHee 160 MBT ¢ HenocpeacTBEHHbIM OXMaXaeHWeMm
NPOBOAHMKOB OOMOTOK M Ha rugporeHepatopax MowHocTeto 6Gonee 30 MBT C  KOCBEHHbIM
oXnaxaeHneMm 3awuTy criegyeT BbINOMHATL aHanorMyHo Tomy, Kak ykasaHo B 3.2.46.

[Mpu HannMuum ycTpoMCTB rpynnoBoro ynpasfneHus Bo30YXOEHMEM Ha reHepatopax pekomeHayeTcs
BbIMOMHATL 3aLLUTY C 3aBUCUMOW BblAEPXKKOW BPEMEHM.

Mpu paboTe reHepaTopoB C pe3epBHbLIM BO30yaUTENnem 3aliMta poTopa OT Neperpyskn OorhkHa
octaBatbcad B paboTe. [lpy HEBO3MOXHOCTM WCMOMb30BaHWUS 3aliMTbl C 3aBUCUMOWN BbIAEPKKON
BpeMEeHN [orMyckaeTca npegycmatpuBaTb Ha pesepBHOM Bo30yautene 3aliuMTy C He3aBUCUMOM
BbIAEPXKKON BPEMEHM.

3.2.84. Ha 6nokax ¢ typboreHepaTopamn molwiHocTbio 160 MBT 1 Gonee ons npegoTBpalleHus
MOBBILLIEHNS HaMNpPsKEHUS B PEXUME XOMOCTOro Xxoda AOSkHa ObiTb npegycMOTpeHa 3awmTa oT
NOBbLILLEHNST HANPsDKEHUs, KOTopasi aBTOMaTMYeCKN BbIBOOUTCHA U3 OeWcTBus npu paboTe reHepaTopa
Ha ceTb. MNpn gencTBum 3awmnThl AOMKHO ObITb 06ECNEYeHO raleHme nNong reHeparopa n Bo3byamTens.

Ha 6nokax c rmgporeHepatopamMmun Anda npeanorBpalleHna NoBbllUEeHUA HanpsaXeHua npu C6p008X
Harpys3ku OOJKHa ObITb npegycMmoTpeHa 3awuta OT MNOBbILWEeHUA HanpsaXXeHud. 3awumta pomkHa
[encTBoBatb Ha OTKMAOYeHMe 6roka (reHepaTopa) N rawleHue nona reHepartopa. ,D,OI'IyCKaeTCﬂ
JencTBue 3almnTbl HA OCTaHOB arperara.

3.2.85. 3awmrta OT 3aMblKaHU Ha 3eMIi0 B OAHOM TOYKEe Uenu BO30YXOeHWst AormkHa ObiTb
npegycMoTpeHa Ha ruaporeHepatopax, Ha TypboreHepaTopax C BOASiHbIM OXNaxaeHvem o6MOoTKM



poTopa 1 Ha Bcex TypboreHepatopax mowHocTbto 300 MBT 1 Bbiwe. Ha rugporeHepatopax 3awuta
JOIKHa AeCcTBOBaThb Ha OTKIIOYEHUE, a Ha TypboreHepaTopax - Ha curHarn.

3awmTa OT 3aMblKaHU Ha 3eMro BO BTOPOW TOYke Lenn Bo3byxaeHus TypboreHepaTopoB A0MKHa
ObITb ycTaHOBMNEHa Ha 6nokax MoLHOCTL0 MeHee 160 MBT B cooTBeTCcTBUM C 3.2.48.

3.2.86. Ha O6nokax c TypboreHepatopamu MolHocTblo 160 MBT u Gonee, wmMeroWMMU
HenocpeacTBEHHOE OXMaxOdeHne npoBOOHMKOB OOMOTOK, M C rugporeHepatopamu crneayet
npegycMaTpuBaTh YCTPOMCTBA 3aLUMTbI OT aCMHXPOHHOIO pexnmMa ¢ notepen Bo3byxaeHus.

YKazaHHble YyCTPONCTBA PeKOMeHAYyeTCa NPUMEHATb U Ha TypboreHepaTopax MOLLHOCTBIO MeHee 160
MBT c HenocpeACTBEHHbIM OXNaXxAeHWem nNpPOoBOAHUKOB OBMOTOK. Ha aTtux TypboreHepatopax
AonyckaeTcsl Takke npegycMmaTpuBaTb aBTOMaTU4eCcKoe BbISIBNEHWE aCMHXPOHHOIO pexmma TONbKO no
OTKIMFOYEHHOMY MOSIOXEHMIO YCTPONCTB aBTOMAaTUYECKOro rateHns nons (6e3 npyMeHeHns 3awuTbl OT
ACHHXPOHHOIO Pexnma).

Mpv nepeBofe B acMHXPOHHLIA pexum TypboreHepaTopa, NoTepsiBLIEro Bo3byXaeHue, ykasaHHble
Bbllle YCTPOWCTBA 3aLUMTbl UMM aBTOMATUYECKOro ralleHusi Nons OOSHKHbI AeiCTBOBaTb Ha curHan o
notepe BO3GYXAEHWS U NPOM3BOANUTL aBTOMATUYECKOe MEPEKITIOYEHNE Harpy3ku COOCTBEHHbIX HYXA B
oTBeTBMeHnem 6rioka, reHepaTop KOTOPOro NoTepsin Bo3byXaeHne, Ha pe3epBHbIN UCTOYHUK MUTAHUS.

Bce rugporeHepaTtopbl ¥ TypboreHepaTopbl, He [OMyCKaloWMe aCUHXPOHHOTO pexumMa, a Takke
ocTarnbHble TypGoreHepaTopbl B YCroBUAX AeULUTa PeakTUBHOWM MOLLHOCTY B CUCTEME MpU AENCTBUU
yKa3aHHbIX YCTPOWCTB AOMKHbI OTKIIOYaTLCS OT CETH.

3.2.87. Tpy Hanuuuu BbIKNOYATENS B LENW reHepaTopa C HEMNOCPEACTBEHHbIM OXMaXAeHuem
NPOBOAHNKOB OOMOTOK cregyeT npedycMmaTpuBaTb pe3epBUpoBaHMe Mpu OTKase 3TOro BblKloyaTens
(hanpumep, npumeHeHnem YPOB).

3.2.88. YPOB 110 kB wu Bbille Ha 3NeKTPOCTaHUMAX [OIMKHO ObiTb BbIMNOMHEHO C Yy4YeTOM
cnepyoLero:

1. Ons npenoTBpalleHust M3MNULIHEro OTKMYEHUS HECKONbKUX OIOKOB pe3epBHON 3almuTon npu
BO3HMKHOBEHMM Ha OAHOM W3 HMX HENornHogasHoro pexuma B pesynbTaTe OTKa3a BbIKNoyaTens c
nocasHblM MPMBOAOM MpPU €ro OTKIMHYEHWM Ha JNEKTPOCTaHUMSAX C reHepatopamu, UMEKLUMU
HenocpeAcTBEHHOE OXnaxaeHne NpPoBOOHWMKOB OBMOTOK, AOIMKEH ObiTb NPeayCMOTPEH YCKOPEHHbIN
3anyck YPOB (Hanpumep, OT TOKOBOW 3aLLMTbl HyrIeBOM NocrnefoBaTenbHOCTU TpaHcopmaTtopa 6roka
CO CTOPOHbI CETN C BOMbLUMM TOKOM 3aMblKaHWUS Ha 3eMII0).

2. ina aneKkTpocTaHuui, Ha KOTOpbIX BMNOKM reHepaTop - TpaHcOpMaTop M NMHUU MMEKT oblne
BbIKMIOYaTENM (Hanpumep, Npu MNPUMEHEHUW MOMYTOPHOM CXEMbl UMM CXEMbl MHOrOYroribHUKa),
HeobxoAMMO npedycmaTpuBaTb YCTPOMCTBO TEMEOTKIOYEHUS ANS OTKMAYEHWS BbIKNOYaTens u
3anpeta AlB Ha NPOTMBOMNOMNOXHOM KOHLEe NuHuK npu aericteun YPOB B cnyyae ero nycka OT 3awuThbl
6noka. Kpowme Toro, crnegyet npegycmatpusatb fenctBue YPOB Ha ocTaHOB nepepatymka
BbICOKOYaCTOTHOW 3aLUUThI.

3.2.89. lNpwn genctBuM Ha OTKIOYEHME 3alLMT cTatopa reHepartopa M TpaHcdopmaTopa 6roka oT
BHYTPEHHMX MOBPEXAEHUN, a TakkKe 3aluT poTopa reHepaTopa [OIMKHO MPOU3BOAMTBLCS OTKIHOYEHUe
NMOBPEXOEHHOrO 3remMeHTa OT CeTW, ralleHvwe nons reHepatopa u Bo3dyautensa, nyck YPOB wu
OCYLLEeCTBNATLCA BO34ENCTBME HA TEXHONOMMYECKME 3alLMTbI.

Ecnu oTkntoyeHne OT 3aluTbl NPUMBOAUT K OOECTOUMBAHMIO Harpy3km COBCTBEHHbIX HYXA,
NpuUCoOeaMHEHHOW OTBEeTBNeHveM K Onoky, 3awwurta [ofbkHa [eicTBOBaTb TakkKe Ha OTKIYeHue
BblKNtoyaTenen B Lenu paboyero NCTOYHMKA NUTaHNS COBCTBEHHbIX HYXA ANSA UX NepeBoja Ha nuTaHue
OT pe3epBHOro UCTOYHMKA C nomMoLLbio ABP.

PesepBHble 3aliMTbl reHepaTopa U TpaHcdopmaTopa 6rioka Npy BHELIHMX MOBPEXOAEHUSIX AOMMKHbI
nencteoBaTb B cooTBeTcTBUM € 3.2.81, n. 2-4.

Ha TennoBbIX anekTpocTaHuusax ¢ 6r104HON CXeMON B TENOBOM YacTy B CyyYasax OTKHO4eHUs 6noka
npu BHYTPEHHMX MOBPEXOEHMAX [OMKeH obecneyvmBaTbCA MOMHbBIA OocTaHoB 6noka. Npy BHELHUX
noBpexaeHnsx, a Takke npyv OeNcTBMM 3alWuT B TeX Ccryyasax, Koraa MoxeT OblTb ObICTpo
BOCCTaHoBNeHa paboTta 6noka, 6nok OOmMKEH NepeBOAUTLCS B PEXMM XONOCTOrO Xoda, ecrniv 3ToT
pexunmM gonyckaeTcs TennoMexaHnyecknum obopyaoBaHnem.

Ha rngpoanekTpocTaHUMsiX MNpu BHYTPEHHUX MOBPEXAEHWAX Ornoka Kpome OTkMYeHus Oroka
OOIKEH MPOM3BOAMTLCA OCTaHOB arperata. [leficTBMe Ha OCTaHOB arperata [omnyckaercs
OCYLLECTBNATb TAKKE NPU OTKIOYEHUM Brioka B pe3yrnbTaTe BHELUHUX NOBPEXAEHUN.



3.2.90. Ha 6nokax reHepaTop - TpaHcopMaTop - NUHWS OCHOBHAas 3aluta fNMHUU U pe3epBHas
3aWwmTa Co CTOPOHblI 3HEProCUCTEMbI AOMKHbI ObiTb BbINOMHEHbI B COOTBETCTBUWM C TpeboBaHWAMU
HacTosLlen rmaebl MO 3alWTe NWHUIA, a CO CTOPOHblI Gnoka (YHKUMM pEe3epBHON 3alUTbl MUHUK
AOIMKHBI BbIMOMHATLCA Pe3epBHbLIMM 3alyuTamu 6noka.

BawuTa 6rnoka gomkHa ObiTb BbINOIHEHA COMNAacHO npmnBeaeHHbIM Bbllle Tpe6OBaHVIF|M.

Oenctere 3awmTbl 6rioka Ha OTKMYeHWe BbikItoYaTens u nyck YPOB co CTOPOHbI SHEProcUMCTEMBI
[OOMKHO NepefaBaTbCs C MOMOLLbIO ABYX B3avMOpPe3epBUPYEMbIX YCTPOWCTB TENeOoTKIYeHUs Mo
BbICOKOYACTOTHOMY KaHany unu no nposoAaM CBsi3u. Kpome Toro, pekomeHnzayeTcsi npedycMmaTpuBaTth
0oOHOBpPEMEHHOE [eNCTBME 3almUThbl GIIoKa Ha OCTAHOB MNepeaaTymka BbICOKOYACTOTHOM 3alUMThI.

Ha 6nokax c TtypboreHepaTtopamu (npy ONOYHOM CxemMe B TEenroBOW YacTu) CO CTOPOHbI
3HEeprocuMcTeMbl  OOMKHO  nepefaBaTbCA C  MOMOLUBK  YCTPOWCTBA  TENEOTKMYEHWs  Ha
NPOTUBOMNOMNOXHbINA KOHEL, MMHUN OEeNCTBME 3allMTbl LUKH (NpyY ABONHOW CUCTEME LUWH) UNK OencTBue
YPOB (npu nonyTopHOW CXeMe UM CXeMe MHOroyroribHuMKa) COOTBETCTBEHHO Ha nepeBof Onoka B
pexmMMm XONocTOro Xoda WNW Ha ralleHwe nons reHepatopa KM ocTaHoB ©Onoka. Kpome Toro,
peKkoMeHOyeTCsl  WCMoNnb30BaTb YCTPOWCTBO TENEOTKMOYEHUss ANS  YCKOPEHUS ralleHus nons
reHepaTopa M OTKMYEHME COOCTBEHHbIX HYXA NpuM AENCTBUM pPEe3epBHbIX 3alUUT CO CTOPOHbI
3HEProcuUcTeMbI.

Mpy HenonHoMasHOM OTKITIOYEHUW BbIKIIOYATENS CO CTOPOHbLI CETU C BOMNbLUMM TOKOM 3aMblKaHWS
Ha 3eMIio, AOMKEH NPOoM3BOAUTLCS YCKOPEeHHbIn 3anyck YPOB Tak e, kak 9To npegyCcMOTpPeHO B
3.2.88,n. 1.

3ALUMTA BO3OYLIHbIX U KABEJIbHbIX JIMHUA B CETAX HANPS)XEHUEM 3-
10 kB C UI3ONIMPOBAHHOW HEATPANbIO

3.2.91. Onsa nuHun B ceTsix 3-10 kB ¢ nsonnpoBaHHOM HeWTpanbio (B TOM YuCre U C HENTpanbto,
3a3eMIeHHoM Yepes AyroracuTenbHbIN peakTop) A0MKHbI ObITb NPeAYyCMOTPEHbI YCTPOWCTBA pernenHomn
3aLmMTbl OT MHOrohasHbIX 3aMblKaHU U OT OOHOMA3HbIX 3aMbIKaHWI Ha 3EMIII0.

3.2.92. 3Bawuty OT MHOrodasHblXx 3aMblkaHW crnegyeT npegycMaTpuBaTb B AByXdasHoM
WCMNOMNHEHNN 1 BKIOYaTb B OOHW U Te Xe hasbl N0 BCEW CEeTU AaHHOro HanpshxeHus anga obecneyeHus
OTKIMIOYEHNSA B OGOMbLIMHCTBE CryyYaeB [ABOWHbLIX 3aMblKaHU Ha 3eMIi0 TONbKO OAHOro MecTa
noBpexaeHus.

3awmTa gomkHa 6biTb BbINOMHEHa OAHO-, ABYX- UNWN TPEXpenenHon B 3aBUCMMOCTU OT TpeboBaHui
YYBCTBUTENBHOCTUN N HAOEXHOCTW.

3.2.93. Ha ogWHOYHbIX NNHUSX C OAHOCTOPOHHUM MUTAHWEM OT MHOroasHbIX 3aMblKaHUN O0SHKHA
yCTaHaBNMBaTbCsl, Kak MpaBumno, [ABYXCTyneH4yaTas TOKOBas 3aliuTa, nepsBasd CTyneHb KOTOpOM
BbINMOSIHEHA B BWOE TOKOBOW OTCEYKM, a BTOpas - B BMAE MaKCUManbHOM TOKOBOW 3aluTbl C
He3aBUCHMOM NN 3aBUCUMOI XapaKTePUCTUKON BbIAEPXKKA BPEMEHM.

Ha HepeakTtupoBaHHbIX KabenbHbIX MWHUAX C OAHOCTOPOHHUM MNUTAHMEM, OTXOAAMUX OT LUMH
3NEKTPOCTaHLMIA, TOKOBblE OTCEYKM AOMKHbl ObITb BbIMONHEHbI 6€3 BbIAEPXKKM BPEMEHM U 30HA UX
OencTeusa gomxkHa ObiTb onpegeneHa m3 ycnosust oTknioveHns K3, conpoBoxaarowmxcs oCTaToOuYHbIM
HanpsXXeHWeM Ha WMHaxX yKkasaHHbIX anekTpoctaHumi Hwke 0,5-0,6 HoMuHanbHOro. [ns BbINOMHEHUS
YKa3aHHOro yCrioBusi 4ONYyCKaeTCH BbINOMHATL 3alMTy HECENeKTUBHOW B COYETaHWW C yCTpoWCTBamMm
AlMNB wnu ABP, ucnpaensiowumMy MOSHOCTLIO MMM YaCTUYHO HECENEKTMBHOE AeWCTBME 3alunThbl.
[onyckaeTcsa ycTaHaBNMBaTb yKa3aHHblE OTCEYKMN TakKe Ha NUHMAX, OTXOAAWMX OT LWWNH NOACTaHUUA 1
NMUTaIOLLNX KPYMHbIE CUHXPOHHbIE 3fIEKTPOABUraTENMN.

Ecnn Ha HepeakTMpoBaHHbIX KabenbHbIX JIMHUSX C OOHOCTOPOHHUM MUTAHUEM, OTXOASLUMX OT LUMH
ANEKTPOCTaHLUMIA, TOKOBblIE OTCEYKM HEe MOryT OblTb MPUMEHEHbl MO TpeboBaHMAM CENEeKTUBHOCTU, TO
ans obecnevyeHns ObiICTpoOOENCTBUA OOMyckaeTca npeaycmartpuBaTth 3awmTel no 3.2.94, n. 2 vnm 3.
[MpumeHeHVe aTux 3awmMT AonyckaeTcd Takke ANA paboyunmx NMHUA COBCTBEHHBLIX HYXA TEnnoBbIX
3NEKTPOCTaHLMNA.

Ha peakTMpoBaHHbLIX NMHUAX, BbIKNOYATENN KOTOPbIX HE pacCyMTaHbl Ha OTKOYeHue K3 mo
peakTopa, TOKOBble OTCEeYKN HEe OOMYyCKakTCA.



3.2.94. Ha 0aMHOYHbIX NIUHUAX C ABYCTOPOHHUM MUTAHWEM NPV HANMUYMKU UMK OTCYTCTBUM 0BXOOHbIX
CBSI3ei, a Takke Ha NUHUSAX, BXOASLLMX B KOSbLEBYIO CETb C OAHOW TOYKOW MUTaHWSA, pekoMeHayeTcs
NPUMEHSITb Te XKe 3alUMUTbl, YTO U Ha OAMHOYHLIX JIMHUAX C OOHOCTOPOHHUM MuTaHuem (cM. 3.2.93),
BbIMOJTHSSA UX NP HEOBXOANMOCTM HamnpaBneHHbIMM.

B uensx ynpoweHuna 3awmTt un obecneyveHns nx CEeneKkTMBHOro AencTBus ponyckaeTca NPpUMEeHATb
aBToMaTu4yeckoe pgeneHume cetun Ha paauanbHble y4aCTKM B MOMEHT BO3HUKHOBEHUA NOBPEXAeHunA C
nocneaywouwmm aBToMmaTn4eCKkMM ee BOCCTaHOBI1EHMEM.

Ecnun HeHanpaBlieHHaa W HanpaslieHHaa TOKoBadA CTyneH4YaTtad 3aluta He obecneunBaet
Tpe6yeMbIX 6bICTpO,CI,el7ICTBVIF| N CENEeKTUBHOCTU, A0oNYyCKaeTCd npegycMaTpmBeaThb cnegyrlme 3alnTbl:

1) OUCTaHLMOHHYIO 3aLLMTY B MPOCTENLIEM UCMONTHEHWM;
2) nonepeyHyto amddepeHLmanbHy TOKOBYIO 3aLUUTy (ANs CABOEHHbIX KabenbHbIX JIMHWI);

3) npogonbHylo AnddepeHuManbHyl0o TOKOBYKO 3aliuTy A1 KOPOTKMX Y4YacTKOB FWHWIA; Mnpw
HeobXoAMMOCTM MNPOKNagku cneumansHOro kabens Tonbko ANs MPoAonbHOM AuddepeHumansHon
3aWnTLl ANVHA ero AomkHa bbiTb He Gonee 3 Km.

Ons 3awwT, ykasaHHbIX B M. 2 U 3, B Ka4eCTBe Pe3epBHOM 3alUMTbl criedyeT npefycMaTpuBaTh
TOKOBYIO 3aLLUTY.

3.2.95. Tpu BbINONHEHUN 3awnTbl napannensHbix NuHuiA 3-10 kKB cnegyeT pykoBOACTBOBATLCA
yKaszaHuaMU Ans napannenbHbiX NuHniA B ceTax 35 kB (cm. 3.2.104).

3.2.96. 3awmTa oT ogHOa3HbIX 3aMblkaHWUIA Ha 3EMJTI0 JOJKHA ObITh BbINOSIHEHA B BUAE:
CerneKkTUBHOM 3alwuThl (YyCTaHaBMMBaoLLEN MOBPEXAEHHOE HanpaBreHue), AENCTBYIOLLEN Ha curHarn;

CEeneKTVBHOM 3aluTbl (yCTaHaBMMBAIOLLEN MOBPEXAEHHOE HanpaBreHue), [AeNcTBylolen Ha
OTKMIOYeHWe, Korga 9To HeoBxogauMo Mo TpeboBaHMAM 6Ge30MacHOCTW; 3aluuTa OoSkHa ObliTb
yCTaHOBMEHa Ha NUTAIOLLUX SNIEMEHTaX BO BCEI 3MNEeKTPUYECKM CBA3aHHONW CeTH;

yCTpOVICTBa KOHTpONA wu3ondauunn; npm 3TOM OTbICKaHWE NOBPEXOEeHHOro 3nemMmeHTa AOJIKHO
OCyLLEeCTBNATLCA cneunanbHbIMU yCTpOVICTBaMM; OonyckaeTca OTbICKaHWe noBpeXAeHHOro anemMeHTa
noo4yepenHbIM OTKITKOYEHNEM I'IpVICOGJJMHeHVIVI.

3.2.97. 3awmTa oT ogHOoda3HbIX 3aMblkaHWA Ha 3eMITI0 LOMKHA ObITb BLIMOSIHEHA, KaK nNpaBuio, ¢
Mcnonb3oBaHNEM TpaHCOpMaToOpoOB TOKa HyNeBOW NocrneaoBaTenbHOCTU. 3allnTa B NepByo oyepedb
OOMKHa pearMpoBaTb Ha YCTAaHOBUMBLUMECS 3aMblKaHUsi Ha 3eMI0; OOMYCKAeTCA TakkKe NMpUMEHeHne
YCTPOWCTB, PErvcTPUPYIOLLIMX KpaTKOBPEMEHHble 3aMblkaHusi, ©6e3 obecneyeHuss MNOBTOPHOCTM
nencTeus.

3awmTta oT ofHOasHbIX 3aMblKaHWA Ha 3eMro, OEWCTBYIOLLAs Ha OTKIoYeHUe 6e3 BbloepXKku
BpeMeHn no TpeboBaHuam 6GesonacHocTn (cMm. 3.2.96), [OfmkHa OTKMYaTb TOMbKO 3SMEMEHT,
NUTaoLWNIA NOBPEXAEHHbIV y4acToK; MpU 3TOM B KayecTBe Pe3epBHON LOIMKHa ObiTb MpegycmoTpeHa
3almTa, BbINOMHAEMasa B BUAE 3alUMTbl HYNEBOW NOCNeA0BaTENbHOCTU C BbIAEPXKOW BPEMEHU OKOMO
0,5 c, pencTBylOLLAA HA OTKIIOYEHUE BCEW ANEKTPUYECKN CBA3AHHOW CETU - CUCTEMBI (CEKLMM) LUMH Unn
nuTaroLero TpaHcgopmartopa.

YBenuyeHne Toka MPOMBILMEHHON 4acToThl crieumanbHo And obecneyeHus OEWCTBUS 3aLUUThbl B
CeT C HeWTpanbio, 3a3eMfEHHON u4epe3 [AyroracuMTenbHbI peakTop (HanpuMep, C MOMOLLbIO
paccTpovikn peakTopa), Kak npaBuro, He 4onyckaeTcsi npeaycMaTpuBaTh.

3ALMTA BO3QYLWHBbIX U KABENbHBLIX JIMHAW B CETAX HANPSXXEHUEM 20
U 35 kB C U3ONTMPOBAHHOW HENTPANbIO

3.2.98. inga nuHui B ceTax 20 n 35 kB ¢ nsonupoBaHHOM HEWTParnbio AOMKHBI ObiTb NpegyCcMOTPEHbI
YCTPONCTBA periefHon 3awmnTbl OT MHOrogasHbIX 3aMblKaHMI U OT O4HOMA3HbIX 3aMbIKaHUI Ha 3eMIIO.

3.2.99. Bawuty OT MHOrodasHblXx 3aMblkaHW crnegyeT npegycMaTpuBaTb B AByXdasHoM
OBYXpenernHOM MCNOMHEHMM U BKITKOYaTb B OOHU 1 Te e dhasbl NO BCEM CeTU AaHHOro HanpsKeHus ons
obecrneyveHns OTKMYEHNsT B BOMbLUMHCTBE CIy4aeB ABOWHbLIX 3aMblKaHUIA Ha 3eMII0 TOMbKO OLHOro



mMecTa noBpexgeHus. B uensx noBblleHMA  YyBCTBUTENBHOCTM K  MOBPEXAEHMAM  3a
TpaHcopmaTtopamu C CoeduMHeHMeM OOMOTOK 3Be3da-TPeyronbHWK [AONyckaeTcsl BbIMOMHEHue
TpexpenemnHom 3aLmThbl.

3au.|,|/|Ty oT O,EI,HOCba3HbIX 3aMblkaHU Ha 3eMIIo cnenyet BbINONHATL, Kak npaBuio, ¢ OencTenem Ha
curHan. [ins ocyulecTBlieHnAa 3alnTbl AOoNyCKaeTCda NCNOoNb30BaTb yCTpOIZCTBO KOHTpONA nsonauun.

3.2.100. lpu BbIGOpPE TWMNa OCHOBHOW 3awwmTbl crnepyeT yuuTblBaTb TpebosaHmsa obecneveHus
YCTOMYMBOCTM PaboTbl 3HEProcMCTEMbl M HagexHoN paboTel NOTpebuTensa aHamorMyHo ToMy, Kak 3To
y4uTbIBaeTCA ANS 3awmTbl NHUA HanpsbxkeHrem 110 kB (cm. 3.2.108).

3.2.101. Ha 0QUHOYHBIX NMUHUSX C OQHOCTOPOHHUM NUTAHWEM OT MHOrOasHbIX 3aMblKaHWUI AOMMKHbI
ObITb YCTAHOBMNEHbI MPEVMYLLECTBEHHO CTYNEHYaTble 3aluTbl TOKa UMK CTyneH4YaTble 3aluWThbl TOKa U
Hanps>keHns, a ecnu Takue 3awuTbl He YAOBMNETBOPSAIT TpeboBaHWSM YyBCTBUTENBHOCTUM UNA
ObICTPOTLI  OTKMHOYEHMA noBpexaeHns (cMm. 3.2.108), Hanpumep Ha TOMOBHbIX y4yacTkax, -
ONCTaHUMOHHAasA CTyneH4yaTas 3almrta npeumyLiecTBEHHO C MyckoMm no Toky. B nocnegHem cnyyae B
KayecTBe [OOMONHUTENBbHON 3alUWThl PEKOMEHAYETCS MCMONb30BaTb TOKOBYID OTCEYKY 0e3 BblaepXKku
BpEMEHMU.

,D,J'Iﬂ J'IVIHI/IIZ, COCTOALWNX U3 HECKOJIbKMX nocnegoBaTesibHbIX Y4acCcTKOB, B LUendax YynpolleHua
[onyckaeTcsl UCNOMb30BaHUE HECENEKTUBHbBIX CTYMEeHYaTbIX 3alMUT ToKa U HanpshKeHWs B COMEeTaHumn ¢
ycTporcTBamu nooyepenHoro AllB.

3.2.102. Ha 0gMHOYHbIX MUHUAX, MMELNX NuTaHue ¢ OBYX unu BGornee CTOPOH (nocrnegHee - Ha
NVHNAX C OTBETBINEHMAMM), KaK MNPV HanuM4mMu, Tak U Npu OTCYTCTBUM OOXOAHBIX CBA3EN, a Takke Ha
NUHWAX, BXOASALWMX B KOMbLEBY CETb C OAHOM TOYKOW MUTaHUSA, PEKOMEHAYEeTCS NMPUMEHSITb Te Xe
3alUMTbl, YTO U HA OAUHOYHBIX NIMHUSIX C OAHOCTOPOHHUM nuUTaHueMm (cM. 3.2.101), BbINOMHAS MX Npu
HeoOX0AMMOCTM HanpasrieHHbIMK, @ AUCTaHUUOHHbIE - C MYCKOM OT pene conpoTtusnexus. Npn aTom
[OrMycKaeTCA HeCeneKkTMBHOE OTKIIOYEHME CMeXHbIX anemeHToB npu K3 B "MepTBoOi" 30HEe no
HanpsHKeHUIO pene HanpaBneHus MOLUHOCTM, KOrga TOKoBas OTCeuvka, MCMonb3yemasi B KayecTBe
pononHuTensHon 3awmtbl (cMm. 3.2.101), He ycTaHaBnMBaeTCHd, Hanpumep u3-3a HeJoCTaTO4YHOW ee
YyBCTBUTENbHOCTU. 3allMTa yCTaHaBMMBAETCS, Kak NPaBUIio, TONbKO C TeX CTOPOH, OTKYAa MOXET ObITb
noaaHo nNuTaHue.

3.2.103. Ha KOpOTKMX OAMHOYHBLIX NMHUSIX C ABYXCTOPOHHWM MUTaHWEM, Korga 3To Tpebyetcs no
YCMNoBMIo BLICTPOTHI AEWCTBUSA, AOoMycKaeTca NpUMeHeHne NpogosnbHon anddepeHumansHOn 3awnTsl B
KayectBe OCHOBHOW. MNpu aTomM AnuHa kabensi, NpoKnagbIBaeMoro crneunanbHO AN 3TON 3alumThl, He
JOorkHa npesbiwaTth 4 kM. [1na KOHTPONSA MCNPaBHOCTU BCMOMOraTenbHbIX NMPOBOAOB 3aluThl crieqyeT
npegycmaTtpuBatb chneumanbHble YCTpoucTBa. B gononHeHve K npodosibHow AundbdbepeHumansHom
3aliMTe B Ka4yecTBe pe3epBHON A0MKHa ObiTb NpMMeHeHa oaHa u3 3awmt no 3.2.102.

3.2.104. Ha napannenbHbIX fMHUAX, UMELWUX nNuTaHue ¢ ABYX unu 6onee CTOPOH, a Takke Ha
nMTalroLWweM KoHLe napannenbHbIX fIMHWN C OGHOCTOPOHHUM MUTAHMEM MOTYT ObiTb MCMOMb30BaHbI Te
Xe 3aLuThbl, YTO M HA COOTBETCTBYIOLLNX OANHOYHLIX MMHMAX (cM. 3.2.101 1 3.2.102).

Onsa YCKOpPEHUA OTKIOYEeHUA NnoBpexXaeHud, 0COBEeHHO npu ncnonb3oBaHNMN TOKOBbLIX CTyneH4YaTblX
3alWNUT UK CTyneH4YaTblX 3allUT TOKa N HanpsaXeHwuda, Ha NUHUAX C OBYCTOPOHHUM NMUTAHMEM MOXeT
ObITb npuMmeHeHa OOMOJIHUTENbHO 3alnTa C KOHTponemMm HanpasfieHUA MOLWWHOCTU B napanneanon
nHMK. JTa 3amTa MOXET ObITb BbINOMHEHA B BUAE OTAENbHOM nonepequVl TOKOBOW Hal'lpaBJ'IeHHOVI
3alinTbl UM TONMbKO B BuAe LUenn YCKOPEeHUA YCTaHOBJIEHHbIX 3aluTt (MaKCMMaﬂbHOVI TOKOBOW,
/J,VICTaHLl,VIOHHOVI) C KOHTpOJ1eM HanpaBlieHnAa MOLHOCTU B napanneanon JTIMHUWN.

Ha npvemHom KoHUe AByX napannesfibHbiX NWHWA C OAHOCTOPOHHWUM MUTaHUEM, Kak MpaBuIlo,
pomkHa bbITb ncnonb3oBaHa nonepeyvHas avddepeHumansHas HanpasneHHas 3awuTa.

3.2.105. Ecnu 3awumta no 3.2.104 He yposnetsopsieT TpeboBaHusam 6eicTpopencTeus (cMm. 3.2.108),
a s3awuTa C KOHTPOMEM HanpasfeHWs MOLUHOCTM B MapanfieflHol NWHUM HenmpuMeHuMa unu
HexxenartenobHa, B KayecTBe OCHOBHOW 3awuTtbl (Mpu paboTte AByx napannernbHbIX NUHWA) Ha OBYX
napannenbHbIX IMHUSX C ABYCTOPOHHUM NUTAHWEM M Ha NUTAIOLWEM KOHLe ABYX napanfienbHblX NMHUA
C OOHOCTOPOHHUM MUTaHWEM criefyeT NPUMEHATb NonepeyHyr AnddepeHUnansHY0 HanpaBieHHYo
3awunTy.

Mpu aTom B pexume paboTbl OAHOW NMHUW, @ TaKkKe B Ka4ecTBe pe3epBHON Npu paboTe ABYX NNHWUIA
cnegyeTt ucnonb3oBaTb CTyneHyatyto 3awmty no 3.2.101 u 3.2.102. JonyckaeTcsi BKMNIOYEHNE ITOW
3aLUMTbl UNU OTAENbHbBIX €€ CTyMeHel Ha CyMMY TOKOB 0Oeux NUHUIA (HanpuMep, pe3epBHON CTYNEHU B
Luensx yBenuvyeHusi ee YyBCTBUTENbHOCTU K MOBPEXAEHMSIM Ha CMEXHbIX anemeHTtax). JonyckaeTcs
Takke WCronb3oBaHWe nonepeyHon AuddepeHumansHON HanpaBneHHON 3aluWTbl B [OMOMHEHWE K
CTyneH4yaTbiM TOKOBbIM 3aliuTam AN YMEeHbLUeHUS BpPEeMEeHW OTKIMIOYEHUs MOBPEXAeHUs Ha



3almIiaemMblX JIMHUSIX, ecnu no ycnosuio ObicTpoTbl Aencteust (cM. 3.2.108) ee yctaHoBKa He
obsizaTenbHa.

B oTaenbHbIX criydasix Ha KOPOTKMX napanmenbHbIX TMHUSAX LOMNYCKaeTCsl NpUMEHEHMEe NPOAOSbHOMN
anddepeHumnanbHon 3awmTel (cm. 3.2.103).

3AWMTA BO3OQYLWHBbIX JIMHUX B CETAX HANPSXXEHUEM 110-500 kB C
3PPEKTUBHO 3A3EMIIEHHOW HEUTPAIbIO

3.2.106. Ana nuHun B ceTax 110-500 kB ¢ achdhekTMBHO 3a3eMneHHON HeuTparnblo AOMKHbl BbiTb
npeaycMOTPeHbl YCTPOMCTBA penenHon 3awuTbl OT MHOrodasHblX 3aMblKaHUW U OT 3aMblkaHWA Ha
3emnio.

3.2.107. 3awuTbl AOMKHbI GbITb 060pPYAOBaHbI YCTpOMCTBaMM, BGNOKMPYIOWMMU UX OENCTBME MpU
KavyaHusIX, ecnv B CeTW BO3MOXHbI Ka4aHWUs UMM aCUHXPOHHBIN X0, NPU KOTOPbIX BEPOSTHbI U3NULLHNE
cpabatbiBaHMA 3almThl. [lonyckaeTcs BbiNonHeHWe 3almTbl 6e3 6nokupylowmx yCTPoUCTB, ecrnm oHa
OTCTpOEHa OT KayaHui no Bpemenu (okorno 1,5-2 c).

3.2.108. Ons nuHuin 330 kB m Bbiwe B kavyecTBe OCHOBHOM AOMKHA ObITb NpegycMOTpeHa 3aluTa,
gencteylollas 6e3 sameaneHus npy K3 B nobon Touke 3aLumLiaemMoro yyacrtka.

Ona nuHuin HanpsbkeHnem 110-220 kB Bonpoc o Tune OCHOBHOM 3aluTbl, B TOM 4ucne o
HeobxoAMMOCTN MPUMEHEHWs 3aluTbl, Aencteyolwen 6e3 3ameanernns npu K3 B mobon Touke
3awmLaemMoro yyacTtka, OOMDKEH peluaTbCa B MNeEpBYlO odyepedb C yd4eToM TpeboBaHMsA coxpaHeHus
yCTOM4MBOCTM paboTbl 3HeprocucTembl. [lpu STOM, ecnm MNo pacyeTam YCTOWYMBOCTM pPaboThbl
3HeprocucTeMbl He NpeabABNATCA Apyrue, 6onee xectkne TpeboBaHUs, MOXET ObITb MPUHATO, YTO
ykasaHHoe TpeboBaHwe, kak npasBuio, yooBneTBopsieTcs, korga TpexdasHble K3, npu KoTopbIx

OCTaTOYHOE HamnpshXeHue Ha LUMHaXxX dneKTpocTaHumi 1 nogctaHumi Hwke 0,6-0,7 UHOM , OTKNtoYalTCcA
U

6e3 BbloepXkn BpeMeHW. MeHbluee 3HaveHune ocTaToyHoro HanpskeHus (0,6 HOM ) MOXET ObITb

ponyweHo ans nuHni 110 kB, MmeHee oTBETCTBEHHbIX NHMIN 220 KB (B CMMbHO pa3BeTBIEHHbIX CETSIX,

roe nutaHue notpebuTenen HagexHo obecneymBaeTcsi C HECKONbKUX CTOPOH), a Takke Ans Gonee

OTBETCTBEHHbIX NMuHKI 220 kB B cnyyasx, koraa paccmaTtpnBaemoe K3 He npuBoAUT K 3HAYUTENbHOMY

cbpocy Harpysku.

Mpu BbIGOpe TUNa 3awuT, ycTaHaBnMBaembix Ha nuHuAx 110-220 kB, kpome TpeboBaHus
COXpaHeHus yCTONYMBOCTU paboTbl SHEProcUcTEMbI AOMKHO ObITb YUTEHO crneaytoLlee:

1. Ha nuHusax 110 kB u Bbliwe, otxoaawmx ot ASC, a Takke Ha BCEX 3rieMeHTax npunerawLen cetu,
Ha KOTOpbIX Npu MHorodasHbix K3 octaTouHoe HanpspkeHne NpsiMoi NocnegoBaTeNlbHOCTM Ha CTOPOHE
BbicLIEro HanpshkeHus 6nokoB ADC moxeT cHmxkaTbcs 6onee yem go 0,45 HOMUWHanbHOro, crnegyer
obecrneumBaTb pe3epBMpoBaHME ObICTPOAEWCTBYHOLIMX 3alUT C  BbIOEPXKKOW BpPEMEHW, He
npesbiwatowen 1,5 ¢ ¢ yuetom gencremsa YPOB.

2. lMoBpexaeHUs, OTKMIOYEHNE KOTOPbIX C BbIAEPXKON BPEMEHW MOXET MPUBECTU K HapyLUEHWIO
paboTbl OTBETCTBEHHbIX MOTPebuTenen, AOMKHbI OTKMoYaTbcs 6e3 BblAEPXKKM BpeMeHWU (Hanpumep,
NOBPEXAEHUS], NMPU KOTOPbLIX OCTATOYHOE HANPSKEHWE Ha LUMHAX 3M1EeKTPOCTaHUMIn 1 noactaHuui 6yaet

U y
Hwke 0,6 HOM ' @Cnn OTKITIOYEeHWE UX C BbIAEPXKKOU BpeMeHW MOXEeT MPUBECTU K camopasrpyske

U
BCMNeACTBME NTaBMHbI HANPSPKEHWS, UK NOBPEXAEHWSA C OCTAaTOYHbIM HanpsbkeHvem 0,6 ~ "™ un Gonee,
€CNnn OTKIMYEHNE UX C BblAEPXKKON BPEMEHN MOXET NPUBECTU K HAPYLLEHUIO TEXHOMOrum).

3. MNpn HeobxoamMmocTu ocyluecTBneHust GoictpogencTeylowero AlMNB Ha nuHUKM pomkHa ObiTb
ycTaHoBMneHa ObICTpoAenCcTByOWas 3awmTta, obecneunBaroLllasi OTKIIOYEHNE MOBPEXAEHHOW NNHUK
0e3 BblaepKKkM BpeEMEHU C 06enx CTOPOH.

4, I'Ipvl OTKN4YeHnn ¢ BbI,D,ep)KKOVI BpeMeHU I'IOBDE)KJJ,EHVIVI C TOKamMu, B HECKONbKO pa3
npesocxogAwmmm HOMWHanNbHbINA, BO3MOXEH He,EI,OI'IyCTI/IMbIIZ neperpes NpoBOAHMNKOB.

[onyckaeTcss npuMeHeHWe ObICTPOAENCTBYIOWMX 3alUT B CMOXHBLIX CETSX WM Npu OTCYTCTBUM
N3NOXEHHbIX BbILLE YCMOBUIA, CIM 3TO HeOBX0AMMO Anst o6ecneyeHns CENEKTUBHOCTH.



3.2.109. Mpu oueHke obecneyeHnsi TpebOBaHMI YCTOMUMBOCTM, UCXOOA U3 3HAYEHUIA OCTATOYHOrO
HanpsbkeHns no 3.2.108, Heo6xoaMMO pyKOBOACTBOBATLCH CEAYIOLLMM:

1. Ina OAMHOYHOM CBA3N MeXAy 3NEKTPOCTaHUMSMU UNW 3Heprocuctemamm ykasaHHoe B 3.2.108
OCTATOYHOE HamnpsbkeHWe [OIMKHO OblTb MPOBEPEHO Ha LMHAX MOACTaHUMA U 3MeKTPOCTaHUUN,
BXOASALUNX B AaHHY0 CBA3b, Npu K3 Ha NUHMAX, OTXOAALUMX OT 9TUX LUUH, KPOMeE NUHUI, obpasytoLmnx
CBA3b; ANs OOUHOYHONM CBSI3W, COAEPKaLLEeN YacTb Y4acTKOB C napansienbHbIMU JIMHUSIMU, - Takke npu
K3 Ha kaxxgon u3 aTux napannenbHbIX NUHUN.

2. MNpw HaNMYUM HECKONbKMX CBA3EW MexXAY 3NEKTPOCTaHUMAMU UMM SHEpProcucTeMamun ykasaHHoe B
3.2.108 3HayeHMe OCTaTOYHOrO HanpshHKeHUs1 OOMKHO OblTb MPOBEPEHO Ha LMHAX TONbKO Tex
NoACTaHLUMIN UNKU 3NeKTPOCTaHLUMIA, rae COeaUHSIIOTCA 3TU cBa3n, Npu K3 Ha cBA3AX U Ha ApYrux NUHKSAX,
NMUTaIOLLIMXCSA OT 3TUX LUKNH, a TaKKe Ha NUHUSAX, NUTAKLLUUXCS OT LUMH NOACTAHLNA CBA3EN.

3. OcTaTo4HOe HanpsikeHue A0IMKHO ObiTh NpoBepeHo Npu K3 B KOHLIe 30HbI, OXBaTbIBAEMOM NEPBOM
CTYNeHblo 3alUTbl B PEXMME KaCKagHOro OTKIIOYEHUS MOBPEXOeHUsl, T. €. MNocrie OTKMoYeHMUs
BbIKMHOYaTENs C MPOTMBOMOMOXHOMO KOHLA NTMHUM 3aLLMTON Ge3 BblAEPKKM BPEMEHM.

3.2.110. Ha 0gWHO4YHBIX NIMHUAX C OQ4HOCTOPOHHUM NMUTAHMEM OT MHOro(asHbIX 3aMblkaHUN criegyeTt
yCTaHaBnNuMBaTb CTyMeH4YaTble TOKOBble 3alUUTbl UNU CTyNeHYyaTble 3aliuTbl TOKa U HanpsxeHusa. Ecnu
Takve 3aluTbl He YAOBMNETBOPAT TpeboBaHMAM YyBCTBUTENBHOCTU UMW ObICTPOTHI OTKIOYEHUS
nospexageHnsa (cm. 3.2.108), Hanpumep Ha ronoBHbLIX y4acTkax, WM ecnu 3To LenecoobpasHo no
YCINOBUIO COrNacoBaHMs 3alUUT CMEXHbIX YY4acCTKOB C 3alUTOM pacCMaTpuBaeMOro y4yacTka, AOMkHa
ObITb NpegycMoOTpeHa CTyneHyaTas AMCTaHUMOHHas 3awwmTta. B nocnegHem cnydae B kadecTse
[OOMONHUTENBHON 3alUMThl PEKOMEHAYETCS MCMOMb30BaTh TOKOBYIO OTCEYKY 6e3 BbiAEPKKM BPEMEHMU.

OT 3aMblkaHUI Ha 3emnio AoMmkHa ObiTb npegycMoTpeHa, Kak npaBuiio, CTyneH4Yatad TOKOoBadA
HanpaBlieHHaa U HeHanpaBlieHHaaA 3awuTta HyﬂeBOVI nocnegoBsaTenbHOCTU. 3aluTta AOMmKHA ObITb
YCTaHOBJIEHA, KaK nNpaBuio, TOJIbKO C TeX CTOPOH, OTKyA4a MOXeT ObITb MOAAHO NUTaHKE.

[Ona nWHWRA, COCTOSLUMX W3 HECKOMbKMX MOCNefoBaTeNlbHbIX YYacTKOB, C LENblo  YNpoLeHus
JornyckaeTca WCMONb30BaHWE HECENEeKTUBHbIX CTYNeHYaTbiX 3awuT Toka W HanpskeHus (oT
MHOroasHbIX 3aMblKaHWM) W CTyneH4YaTbiX TOKOBbIX 3aliMT HYNeBOW nocnegosaTefnibHocTn (OT
3aMblKaHWA Ha 3eMI0) B COYETaHUM € yCTponcTBamm noovepenHoro AllB.

3.2.111. Ha oaMHOYHbIX MUHUAX, UMELNX NUuTaHue C OBYX unu BGornee CTOPOH (nocrnegHee - Ha
NIVHNAX C OTBETBINEHMAMW), KaK MPW HanuM4uMu, Tak U Npu OTCYTCTBUM OOXOAHBIX CBA3EN, a Takke Ha
NVHWAX, BXOOALLMX B KOMbLEBYIO CETb C O4HOW TOYKOW NUTAHUA, OT MHOrOga3HbIX 3aMblKaHUN A0MKHa
ObITb MpUMMEHeHa OUCTaHUMOHHas 3awuta (NpeuMyLLIEeCTBEHHO TpexcTyneHyaTtasd), ucnonb3yemas B
KayecTBe pe3epBHON UM OCHOBHON (NocrnefHee - Tonbko Ha nuHusx 110-220 kB).

B kayectBe [ONOMHUTENBLHOW 3alUUTHI PEKOMEHAYeTCs WUCMonb3oBaTb TOKOBYK OTCeyky 6e3
BbIAEPXKM BpemMeHu. B oTAenbHbIX cryyasx [onyckaeTcsl WMCNoMb3oBaTb TOKOBYIO OTCEYKY Ans
OencTBMA Mpyn OLIMBOYHOM BKITIOYEHUM Ha TpexdasHylo 3aKopoTKy B MeCTe YCTaHOBKW 3aluuThbl, Korga
TOKOBas OTCeuKa, BbIMOMHEeHHas AnA OeCTBUA B APYrX pexumax, He yaoBrnetsopseT TpeboBaHuio
YyBCTBUTENbLHOCTY (CM. 3.2.26).

OT 3amblkaHWii Ha 3emno [ofkHa ObiTb NpedycMOTpeHa, Kak npaBuio, CTyrneHyaTas TokoBast
HanpaBneHHasi U1 HeHanpaBreHHas 3alyTa HyneBoW nocreoBaTernlbHOCTY.

3.2.112. B kayecTBe OCHOBHOW 3alLnTbl OT MHOroasHbIX 3aMblKaHUA HAa MPUEMHOM KOHLE FOfTIOBHbIX
YYaCTKOB KONbLIEBOW CETU C OO4HOW TOYKOW MUTAHUSA PEKOMEHOYEeTCS MPUMEHSITb OOHOCTYMEeH4YaTyo
TOKOBYIO HampaBfeHHYl 3almTy; Ha APYrMX OAMHOYHBIX MNUHMSAX (MpeumywiectBeHHo 110 «kB)
JornycKkaeTca B OTAEMNbHbIX Cry4Yyasx MPUMEHSATb CTyneH4yaTble TOKOBble 3alUMTbl UMW CTyMeH4aTyro
3alUMTYy TOKa M HanpshKEHWUs, BLIMOMHASA UX B cryd4yae HeoOXOAMMOCTM HanpaBreHHbIMWU. 3awmTy
cneayet ycTaHaBnmBaTh, Kak NpaBuUo, TOMbKO C TeX CTOPOH, OTKyAa MOXeT ObITb NOAaHO NUTaHME.

3.2.113. Ha napannenbHbIX fMHUAX, UMEeLWUX nuTaHue ¢ ABYX unu Gonee CTOPOH, a Takke Ha
nMTalroLWweM KoHLe napannenbHbIX fIMHWN C OGHOCTOPOHHUM MUTaAHMEM MOTYT ObiTb UCMOMb30BaHbI Te
Xe 3aLuThbl, YTO M HA COOTBETCTBYIOLLNX OANHOYHLIX MMHMAX (cM. 3.2.110 1 3.2.111).

[na ycKOpeHUs OTKIMIOYEHUs! 3aMbIKaHWU Ha 3emrlio, a B OTAESIbHbIX CyYasX U 3amblkaHun Mexay
hazamMun Ha NUHUAX C ABYCTOPOHHUM MUTaHUEM MOXET ObiTb NPUMEHeHa AOMonHWTEeNbHaa 3alumTa C
KOHTPOSEM HanpaBfeHUs MOLLHOCTM B NapannenbHon NuHuM. JTa 3awmTa MOXeT ObiTb BbIMONHeHa B
BMOE OTAENbHOM MOMepeyHoii TOKOBOM 3alnTbl (C  BKIHOYEHVMEM peflie Ha TOK HyneBoW
nocrneaoBaTenbHOCTM MMM Ha (hasHble TOKM) MMM TOMbKO B BMOE LENW YCKOPEHMUS! YCTaHOBIIEHHbIX
3aLMT (TOKOBOWM HyneBoOW MOCrefoBaTenbHOCTU, MaKCMMarbHOW TOKOBOWM, AWCTaHLMOHHOM U T. N.) ¢
KOHTPOSEM HanpaBfeHust MOLLHOCTU B napasnsenbHbIX NMHUSX.



C uenblo NOBbILWEHUS YYBCTBUTENBLHOCTW 3alUMTbl HYNeBOW MocrnenoBaTenbHOCTU [0MNyCcKaeTcs
npegycMaTpusaTth BblBedeHWe u3 paboTbl OTAENbHbIX €e CTyrneHew Npu OTKIYEeHUW BblKovaTens
napannenbHON NUHUW.

Ha NnpueMHOM KOHUe ABYX napannenbHbIX NUHUA C OAHOCTOPOHHMM nNUTaHWEM, KakK npaswuIo,
[ommkHa ObITb npegycMoTpeHa nonepeyHas uwb(bepeHu,Maanaﬂ HanpaBJieHHada 3aluTa.

3.2.114. Ecnu 3awumTa no 3.2.113 He ypoBneTtBopsieT TpeboBaHusim 6eicTpogencTaus (cM. 3.2.108),
B KayecTBe OCHOBHOW 3awuTbl (Mpn paboTe AByX napannenbHbIX fIMHWI) Ha NUTaloLWeM KOHLe OBYX
napannenbHblX NMMHUN 110-220 KB ¢ OAHOCTOPOHHUM MUTaAHWEM M Ha ABYX napannenbHbIX AuHusax 110
KB Cc [QABYCTOPOHHVMM MWUTaHWEM MNPEeMMYLLEeCTBEHHO B pacnpefenuTernibHbiX CeTaX MOXeT ObiTb
npumeHeHa nonepeyvHasa anddepeHumnansHasa HanpaBneHHas 3awura.

Mpu aTom B pexume paboTbl OAHOW NMHUW, @ TaKKe B Ka4eCcTBe pe3epBHON Npu paboTe ABYX NNHUIA
ucnone3yeTtcs 3awuTta no 3.2.110 n 3.2.111. [JonyckaeTcsa BKMOYEHWE 3TOW 3aLUNTbI UM OTAENbHbIX ee
CTyMNeHew Ha CyMMy TOKOB 0Bevx NuvHui (Hampumep, nocnegHen CTyneHU TOKOBOW 3aliuTbl HYNeBOW
nocnefoBaTeNnbHOCTU) C LeMbl0 MOBbILLEHUS €€ YyBCTBUTEMNbHOCTU K MOBPEXAEHUAM Ha CMEXHbIX
3NeMeHTax.

[onyckaeTca wucnonb3oBaHMe nonepevyHon AundpdepeHumanbHOn HanpasBrieHHOW 3aluTbl B
OOMOMHeHNe K CTyrneH4YaTbiM TOKOBbIM 3awuTtam napannenbHbix nuHun 110 kB ana ymeHblueHus
BPEMEHMN OTKIIOYEHMS MOBPEXAEHUA Ha 3allMliaeMblX NMHUSX B Criydasx, Korga Mo YCrnoBUSM
6bicTpogencTaus (cM. 3.2.108) ee ncnonb3oBaHue He ABRSeTcA oba3aTenbHbIM.

3.2.115. Ecnn 3awmta no 3.2.111-3.2.113 He ygoBneTBopseT TpeboBaHuio GbICTpoaenCcTBUS (CM.
3.2.108), B ka4eCTBE OCHOBHbIX 3aLLMT OAMHOYHbIX U NapanmnenbHbiX TMHWIA C ABYCTOPOHHUM NUTaHUEM
cneayet npefycMaTpuBaTh BbICOKOYACTOTHbIE U NPOAONbHbIE AnddepeHUmanbHble 3alnTbl.

Ona nuanin 110-220 kB pekomeHayeTcs OCYyLWEeCTBRATb OCHOBHYH 3alUMTy C UCMNONb3oBaHWEM
BbICOKOYACTOTHOMN ©noKknpoBKM OUCTaHUMOHHON " TOKOBOW HanpaBneHHon HyneBon
nocnefoBaTeNbHOCTU 3alUUT, Koraa 3To LenecoobpasHo no yCnoBusIM YyBCTBUTENbHOCTM (Hanpumep,
Ha NMHKAX C OTBETBMEHUAMWN) UMW YNPOLLEHUS 3aLLUThI.

Mpn  HeobxogumMOCTM  MpoOKNagkM  cneuuanbHoOro  kabemnsi  Mcnonb3oBaHME  NPOAOSIbHOWM
auddepeHUmanbHON 3almTbl AOMKHO ObITb 06OCHOBAHO TEXHUKO-3KOHOMUYECKUM pacyeToM.

Ons KOHTPOA MUCNpaBHOCTb BCNOMOraTesibHbIX NpoBOAOB 3alUUTbl OOJTKHbI ObITb npenycMoTpeHbl
cneyunanbHble yCTpOI;ICTBa.

Ha nuHusax 330-350 kB B OonornHeHWe K BbICOKOYACTOTHOW 3awute crnegyeT npegycMmaTpuBaTh
MCnonb3oBaHWe YCTPOWCTBaA Mepedayn OTKMYalLWero unu paspellarwero BblCOKOYACTOTHOMO
curHana (Ona YCKOpeHus [eNCTBUS CTYMeH4YaTOn pe3epBHOW 3aluTbl), €cnvM 3TO YCTPOWCTBO
npegycMoTpeHo Ansa apyrux uenein. Ha nuHmax 500 kB ponyckaeTcs ycTaHaBnuBaTb yka3aHHOE
YCTPOWCTBO creumanbHO AN penenHon 3almThbl.

HonyckaeTca B cnyvasix, korga 310 TpebyeTcs no ycnosusim 6bicTpogencteus (cM. 3.2.108) nnum
YyBCTBUTENMbLHOCTM  (HampUMep, Ha NWHUAX C  OTBETBIIEHUSIMM), WCMONb3OBaHME nepefayn
OTKMYaloLWero curHana ans yckopeHus A4encTBusa cTyneHyatbix 3awmut nuHun 110-220 kB.

3.2.116. Tllpn BbINONHEHMU OCHOBHOW 3awmTbl no 3.2.115 B KayecTBe pesepBHbIX crnegyet
NPUMeEHATb:

OT MHorodasHbIx K3, kak npaBuno, AMCTaHLMOHHbIE 3aLUMThl, NPENMYLLECTBEHHO TPEXCTYMNeHYaTbIe;

OT 3aMblKaHUM Ha 3eMro CTyneH4yaTble TOKOBble HanpasJieHHble WK HeHanpaslieHHble 3alluThbl
HyJ'IeBOVI nocnenoBaTesibHOCTU.

Ha cny4an anutenbHOro BblBeAeHUS U3 OENCTBUMA OCHOBHOW 3aliuTbl, yka3aHHon B 3.2.115, korga
3Ta 3awuTa ycTaHoBrneHa Mo TpeboBaHUIO ObICTPOTbI OTKMYeHMs noBpexaeHus (cm. 3.2.108),
JornyckaeTcs npefycMaTpuBaTb HECEMNEKTMBHOE YCKOPEHWE Pe3epBHON 3alUMThl OT 3aMblKaHU MEeXay
daszamu (Hanpumep, C KOHTPONEM 3Ha4YEeHUS HanNpPsXXeHUs NPSIMON NocneaoBaTenbHOCTH).

3.2.117. OcHOBHblEe 3aluUTbl, GLICTPOAENCTBYIOWME CTYMEHN Pe3epBHbIX 3alMT OT MHOrodasHbIX
3aMblkaHUi U n3mepuTenbHble opraHbl yctponctBa OAIMNB ans nuHun 330-350 kB gormkHbl ObiTb
crneunansHoro UcnonHeHus, obecneumBaroLLero Mx HopmarnbHoe (YHKUMOHUPOBaHWE (C 3adaHHbIMU
napameTpamMmu) B YCIOBUSIX MHTEHCUBHBIX NEPEXOAHbIX 3NEKTPOMAarHUTHbIX MPOLLECCOB U 3HAYUTENbHbIX
€MKOCTHbIX NPOBOAUMOCTEN NUHWIA. [INa 9TOro A0MKHbI 6bITb NPEaYCMOTPEHbI:



B KOMNNEKTax 3awmT n uameputensHolx opraHax OAlB - meponpuaTusa orpaHnyvBsaloLime BrvsHue
nepexofHbIX 3NeKTPOMAarHUTHbIX NPOLLECCOB (HanpuMep, HA3KOYaCTOTHbIE PUNbTPbI);

B AuddepeHumnanbHO-ha3HON BbICOKOYACTOTHOM 3allmTe, YCTAHOBMEHHOW Ha FMHWUSAX OfTMHOWM
6onee 150 kM, - ycTpoONCTBa KOMMNEHCALMMN TOKOB, OBYCNOBMEHHBLIX EMKOCTHOW NPOBOAMMOCTbLIO NIVMHUN.

Mpun BKMOYEHUM BbLICTPOAENCTBYIOLLMX 3aLUMT HA CYMMY TOKOB ABYX Mnu Gonee TpaHchopmaTtopos
TOKa B Crnyyae HEeBO3MOXHOCTW BbINOMHeHus TpeboBaHun 3.2.29 pekoMeHAayeTcs npegycmaTpuBaTb
crneuunanbHble MeponpuaATMa ONs UCKIIOYEHUA W3NUWHEro cpabaTbiBaHWA 3aliuMT NpU  BHELUHUX
noBpexaeHusax (Hanpumep, 3arpybneHve 3awuT) wnvM ycTaHaBnuBaTb B LENUW NUHUN OTAENbHbIV
KOMMMEKT TpaHCcopMaTopoB ToKa ANA NUTaHMS 3auUThbl.

B sawmTax, yctaHoBneHHbIx Ha nuHmax 330-500 kB, obopyaoBaHHbIX YCTPOMCTBaMU MPOAObLHON
€MKOCTHOM KOMMeHcauuu, AOSKHbl OblTb NpPedyCMOTPEHbl MeponpuaTuS Ans npefoTBpalleHus
U3nNuWHero cpabaTblBaHWs 3aluTbl NPUY  BHELIHUX MNOBPEXAEHUAX, OOYCMOBMEHHOrO BUSHUEM
yKa3aHHbIX YCTpOWCTB. Hanpumep, MorytT ObiTb WCNOMb30BaHbl pefie HampasfieHns MOLHOCTU
obpaTHoN nocrneaoBaTenbHOCTM UMK Nepefaya paspeLuaroLlero curHana.

3.2.118. B cnyyae npumeHeHusa OAlB ycTponicTBa penenHon 3awutbl AOSMKHLI ObiTb BbIMNOMHEHDI
Tak, 4YToObI:

1) NpU 3aMblkaHUAX Ha 3eMI0 OAHOM hasbl, @ B OTAENbHbIX CIyYasix U NpU 3aMblkaHUSIX Mexay
aoBymsa dasamm 6bino  obecnedyeHO OTKNIOYEHWE TOMbKO oOfHOW hasbl (C nocriegylolmm  ee
aBTOMaTMYECKUM NOBTOPHLIM BKIOUYEHNEM);

2) Npu HeycnewwHOM MOBTOPHOM BKIMIOYEHUM Ha MOBPEXOEHUs, ykasaHHble B M. 1, Mpou3BOAMIIOCH
OTKMOYEeHMe OoaHOW unuM Tpex a3 B 3aBMCMMOCTM OT TOro, MpPeaycMaTpuBaeTCs ANUTErbHbIi
HenonHogasHbI PeXxuM paboTbl NTMHUM UNK He NpedycMaTpuBaeTcs;

3) Npw Apyrux Buaax NoBpexaeHVs 3almuta AericTBoBana Ha oTKIoYeHue Tpex das.

3ALUMTA LUNH, 3ALLUIMTA HA OBXOAHOM, WMWHOCOEAUHUTEJIBHOM U
CEKUMOHHOM BbIKITIOYATENAX

3.2.119. Ing c6opHbix WwrH 110 KB 1 Bblle aneKTpoCcTaHUMi U NOACTaHUMIA OTAENbHbIE YCTPONCTBA
penenHon 3alumnTbl AOIMKHBI ObITb MPEaYCMOTPEHbI:

1) Ana OBYX cucCTeM LWKWH (OBOMHas cucTema LUWMH, MONYyTOpHas cxema W Ap.) U OAMHOYHON
CEKLMOHMPOBAHHOW CUCTEMBI LUWH;

2) Ons OOUMHOYHOMN HeCGKLI,VIOHVIpOBaHHOVI CUCTEeMbI WWH, eCcnn OTKIN4YeHne I'IOBpe)KJJ,eHVIVI Ha WwnHax
gencrevem 3awut npucoegnHeHHbIX 3NeMeHTOB HedOoMnMyCTUMO MO YCroBUAM, KOTOPble aHanorn4Hbl
npmBeaeHHbIM B 3.2.108, vnn ecnu Ha NUHUAX, NUTaKOLLMX paccMaTtpunBaemMblie LWWHbI, NMEKTCA
OTBETBIIEHUA.

3.2.120. Ang cbopHbIx WwnH 35 kB anekTpocTaHuuin n noacTaHumin OTAeNbHbIE YCTPOUCTBA penenHon
3aLUMTbl JOIMKHBI ObITb NPEAYCMOTPEHbI:

no ycnosusm, npueegeHHsIM B 3.2.108;

Ans ABYX CUCTEM WM CeKUMW LUMH, eChu MNpU UCMOMb30BaHWM ANS WX pasgeneHvs 3aluThbl,
YCTaHOBMIEHHOW Ha LUMHOCOEAUHUTENBHOM (CEKLMOHHOM) BbIKNoYaTene, unm 3awmT, yCTaHOBMEHHbIX
Ha arnemeHTax, KOTOpble NWUTAlT AaHHble LWWHbI, He YAOBMETBOPSATCA TpeboBaHUS HaOEXHOCTU
nuTaHnsa notpeburtenen (C yieTom BO3MOXHOCTEN, obecneynsaemMbix yctponcteamu AlNB n ABP).

3.2.121. B kayecTBe 3alUMTbl COOPHbIX LUMH 3NEKTpocTaHumi 1 nogctaHumi 35 kB 1 Bbiwe cnegyet
npegycmaTpuBaTb, Kak npasBurio, AuddepeHumanbHylo TOKOBYHO 3awmty 6e3 BblAEPXKKM BpPEMEHW,
OXBaTbIBalOLLIO BCE 3NIEMEHTbI, KOTOPbIE NPUCOEeOUHEHBI K CUCTEME UMM CEKUUN LWIKH. 3awimTa AomKHa
OCYLLECTBMATECA C MPUMEHEHVMEM CreuuanbHblX pene ToKa, OTCTPOEHHbIX OT MepexodHbiX W
YCTaHOBMBLUMXCA TOKOB HebanaHca (Hanpumep, pene, BKIIOYEHHbIX Yepe3 HacblwawLlmecs
TpaHcdopMaTopbl TOKa, perne C TOPMOXEHUEM).



Mpu npucoeanHeHun TpaHcdhopmaTopa (aBTtoTpaHcdopmatopa) 330 kB u Bbiwe 6onee yem yepes
OOMH BbIKMOYATENb pekoMeHAyeTca npegycmatpuBath AudpdepeHumanbHyl0 TOKOBYHO — 3aliuty
OLLIMHOBKMU.

3.2.122. AnAa OBOWHOW CUCTEMbI LUWMH 3MEKTPOCTaHUMi M noacTtaHuum 35 kB un Bbie C OgHMM
BblKMtoYaTeNeM Ha MPUCOEAVHEHHBbIN 3dneMeHT AuddepeHumnanbHaa 3awmuta  [omkHa  ObiTb
npeaycMoTpeHa B UCMOMHEHUN AN (PUKCUPOBAHHOMO pacrnpeneneHnst 311IEMEHTOB.

B 3awmte wuH 110 kB v BbilWe cnefyeT npegycmaTprBaTbh BO3MOXHOCTb U3MEHEHNS bukcauumn npu
nepesoAe NpUcoeauHEHUs C OOHOW CUCTEMbI LUMH Ha APYryo Ha psaax 3aXUMOB.

3.2.123. AudbdepeHumanbHas 3awmuTta, ykasaHHasa B 3.2.121 n 3.2.122, gonxHa 6bITb BbINONHEHA C
YCTPOMCTBOM, KOHTPOSS MCMPaBHOCTU BTOPWUYHLIX Lienen 3a4eicTBOBaHHbIX TpaHCOopMaTopoB TOKa,
OENCTBYIOLLMM C BblAEPXKKOW BPEMEHW Ha BbIBOA 3aLlnThl U3 paboTbl 1 Ha CUrHarn.

3.2.124. [Ina CeKUMOHMpPOBaHHbIX WKWH 6-10 kB anekTpocTaHUuMn OOrmkHa ObiTb MpegycMoTpeHa
OBYXCTyMneH4aTas HenornHas aunddepeHumanbHasa 3awurta, nepsasi CTyneHb KOTOPOW BbIMOMIHEHA B
BUAE TOKOBOW OTCEYKM MO TOKY WM HaMpsPKEHUIO UNW AMCTAHUMOHHOWM 3almThbl, a BTOpas - B Buae
MaKCVMMarnbHOM TOKOBOW 3alumMThl. 3almTa JomKHa EeNCTBOBATb Ha OTKIOYEHNE NUTAIOLLUX 3NIEMEHTOB
1 TpaHcdopmaTopa COOCTBEHHbIX HYXA.

Ecnun npu ykasaHHOM BbINOMHEHWM BTOPON CTyMNEeHW 3awuTbl He obecneunBaeTtca Tpebyemas
YyBCTBUTENBLHOCTE Mpu K3 B KOHUE MMTaeMbIX peaKkTMPOBaHHbIX IWHUIA (Harpy3ka Ha LWuHax
reHepaTopHOro HanpsbkeHus bonbluas, BblknYaTeny NUTaembiX NMHWIA YCTAHOBMEHbI 3a peakTopamim),
cnepyet BbINOMHATE €€ B BUAE OTAENbHbIX KOMMNIIEKTOB MaKCUMaribHbIX TOKOBbIX 3aLLUUT C MYCKOM Unu
6e3 nycka HanpspkeHusl, yCTaHaBMnMBaeMbIX B LENSX PeakTopoB; AENCTBME 3TUX KOMMMEKTOB Ha
OTKIMIOYEHME MUTAOLWMX OSMEMEHTOB [OJMKHO KOHTPONMPOBATbCA [OOMOMHUTENBHBIM  YCTPONCTBOM,
cpabaTbiBatoLMM Npy BO3HUKHOBEHMU K3. MNpu 3TOM Ha CEKUMOHHOM BbikniovaTene AomkHa ObiTb
npegycMoTpeHa 3awuTta (npeaHasHavyeHHas Ans NYMKBMOAUMU MOBPEXAEHWA MeXOy peakTopom U
BbIKIIOYaTENem), BBOAMMas B AENCTBME NPU OTKITOYEHUM 3TOro BbikNoyatens. MNpu BoigeneHnn yactu
nUTaloLWNX 3MIEMEHTOB Ha PE3epBHYID CUCTEMY LIMH [JOfkHa OblTb npegycMOTpeHa HerorHasi
AnddpepeHumnanbHas 3awmTa WH B UCNONHEHUN Ans (PMKCMPOBAHHOTO pacnpeaeneHns aremMeHToB.

Ecnu BO3MOXHbI 4acTble pexnmbl pa6OTbI C pasgeneHveM nutarwnx 3NeMeHTOB Ha pasHble
CUCTEMbI LLUWH, [onyckaeTcA npeaycMmartpuBaTb oTaeribHble ANCTaHUUNOHHbIE 3alnThl,
yCTaHaBiMBaeMble Ha BCeX NUTAKOLWKNX fieMeHTax, KpoMme reHepaTopoB.

3.2.125. Ins CeKuUMOHMPOBaHHbIX WKH 6-10 KB anekTpocTaHuun ¢ reHepaTtopamu MOLLHOCTbIO 12
MBT 1 MeHee gonyckaeTcs He npegycMaTpyBaTh CrieuuanbHyo 3alumTy; npyu aTom nukengauus K3 Ha
LUMHaX OOMMKHA OCYLLEeCTBNATLCA AENCTBUEM MakCUMarbHbIX TOKOBbIX 3aLLMT reHepaTopoB.

3.2.126. CneumanbHble YCTPOMCTBA penervHOn 3aliuTbl ANA OAWHOYHOW CEKLUUOHUPOBAHHOW WU
OBOVHOM cucTtem LWnH 6-10 KB noHwxaroLwmx noacTaHuMi, Kak NpaBuno, He criegyeT npegycmaTpusath,
a nukBnpaumst K3 Ha wmHax OOoMmKHA OCyLecTBNSATbLCA OENCTBMEM 3aluMT TpaHchopmaTopoB OT
BHelWHMX K3 1 3awuT, yCTaHOBMEHHbIX HA CEKUMOHHOM MMM LUMHOCOEAMHUTENBHOM BbiKMtoyaTtene. B
uensax MoBbILEHUS YYyBCTBUTENbHOCTM U YCKOPEHWUs AEWCTBUS 3aliuTbl LUMH MOLUHbBIX NOACTaHUUA
JornyckaeTcs NPUMEHATb 3alUUTy, BKITFOYEHHYIO HA CyMMY TOKOB MUTAIOLLMX 3nemeHToB. [Npu Hanmumm
pPeakTopoB Ha NUHMAX, OTXOOALMX OT LWIMH MOACTaHUWMWA, OOMyCcKaeTCs 3awuTy LUMH BbINOMAHATL MO
aHarnormm ¢ 3almToN LWKH 3NEeKTPOCTaHLNNA.

3.2127. Tlpun Hanuumm TpaHCHOPMATOPOB TOKA, BCTPOEHHbIX B  BbIKNWOYatenu, Ans
audpdepeHumanbHOM 3aLUMThl WNMH U A58 3alUMT NPUCOeUHEHUN, OTXOAAWMX OT 3TUX LUMH, OOIDKHbI
ObITb MCMONb30BaHbl TpaHCOpPMAaTOpbl TOKA, pa3MeLLEHHbIE C pasHbIX CTOPOH BbIKMoYaTens, 4Toobl
noBpexAeHWs B BbIKIOYaTene BXOAUIY B 30Hbl AEUCTBUSA 3TUX 3aLUNT.

Ecnu BbIkntoyatenu He MMerT BCTPOEHHbIX TpaHCOPMaToOpOB TOKa, TO B LiENSAX 9KOHOMUU crneayeT
npegycMmaTpuBaTb BbIHOCHbIE TpPaHCOPMAaTOpbl TOKA TOMbKO C OAHOW CTOPOHbI BbIKNKOYATENsd U
ycTaHaBnNMBaTb WX MO BO3MOXHOCTM TaK, 4TODObl BbIKNOYATENW BXOAMMM B 30HY [AEWCTBUA
andpdepeHumnanbHoOn 3awunTbl WKH. NpyM 9TOM B 3awimte ABOMHOM CUCTEMBI LUMH C OUKCUPOBAHHbLIM
pacnpegeneHnemM 3reMeHTOB [AOMMKHO ObiTb MpegyCMOTPEHO MCMonb3oBaHWe [OBYX CepAeYHUKOB
TpaHcOpMaTOpOB TOKa B LLEMU LUMHOCOEAMHUTENBHOIO BhIKIIOYaTerns.

Mpy NpUMEHEeHUN OTAENbHLIX AUCTAHUMOHHBIX 3alLMT B KayecTBe 3aluThbl LUMH TpaHCcGopMaTopsl
TOKa 3TWX 3alUUT B LieMNW CEKLMOHHOIO BhIKIoYaTens AOMKHbI ObiTb YCTAHOBMEHbI MEXAY CEeKLMEN LUMH
N peakTopoM.



3.2.128. 3awuty WKH cnegyeT BbINOMHATL Tak, YToObl Npy onpoboBaHMN NOBPEXOEHHOW CUCTEMBI
UNn cekumm LWKH obecneyvBanocb CenekTUBHOE OTKMYEHNe cuctembl (cekumm) 6e3 BbloepKKu
BPEMEHWN.

3.2.129. Ha obxogHoM Bbikntoyatene 110 kB wn Bbie NpyM HanmMuuu LUMHOCOEAMHUTENBHOMO
(CeKkuMoHHOro) BbiKMOYaTens AOMKHbI ObITb NPeAyCMOTPEHbI 3aLUNTbI (MCNOMb3yeMble Npu NpoBepKe 1
PEMOHTE 3aLUMTbI, BbIKIoYaTenst U TpaHCOPMaTopOB ToKa JHOGOro 13 3NEMEHTOB, NMPUCOEAMHEHHbIX K
LUMHaMm);

TpexcTyneH4yaTtaa AUNCTaHUMOHHaA 3alimTa U TOKoBad OTCeYka oT MHOFOd)aG}HbIX K3;

YyeTblpexcTyneH4atad TOKOBad HanpaslieHHada 3alluta HyﬂeBOVI nocnenoBartesibHOCTUM  OT
3aMblKaHUA Ha 3eMJto.

[Mpy 3TOM Ha LUMHOCOEAUHUTENbHOM (CEKLUMOHHOM) BblKnovaTene AOMKHbI OblTb NpedyCMOTPEeHbI
3awmTbl (Mcnonb3dyemble ANA pasfgeneHus CUCTEM WUNW CeKUMA WKH npu oTcyTtcTBum YPOB unu
BbIBEAEHUN €r0 MUY 3alMWTbl WWH U3 AENCTBUS, a Takke ANSA NoBbleHNs 3pdEeKTUBHOCTM AaribHEro
pes3epBnpOBaHNSA):

[OBYXCTyrneH4yaTas TokoBas 3alimTa oT MHorodasHbix K3;
TpexcTyneHyaTasi TOKOBasi 3allMTa HyneBon NocnegoBaTeNbHOCTU OT 3aMblKaHUI Ha 3eMITH0.

[onyckaeTca ycTaHoBKa Gornee CroXHbIX 3alUT Ha  LWWMHOCOEAMHUTENBHOM  (CEKLIMOHHOM)
BbIKMoYaTesie, ecnu a1o TpebyeTcs ANs NoBbILEeHNS 3PEKTUBHOCTM JarlbHENO Pe3epBUPOBaHUS.

Ha wuHocoeauHUTENbHOM (CeKLMOHHOM) BhikmoyaTtene 110 kB v Bobilwe, npegHa3Ha4YeHHOM W Ans
BbINOSHEHNA (PYHKLMN O6XOAHOr0 BbIKMOYaTENs, 4OMKHbI ObITh MPeayCMOTPEHbI Te e 3alluTbl, YTo Ha
06XO4HOM V1 LIMHOCOEANHUTENIbHOM (CEKLIMOHHOM) BbIKIHOYATENSAX NPYU UX Pa3fenbHOM UCTIONTHEHUN.

PekomeHayeTcst npegycmaTprBaTh NepeBof OCHOBHbIX ObiCTpoaencTBYOLWMX 3awmT nuHuin 110 KB u
BbllLe Ha 06XO4HON BbIKMOYaTENMb.

Ha wwuHocoeanHuTensHoMm (cekumoHHOM) Bbikmtoyatene 3-35 kB pomkHa ObiTb npegycMoTpeHa
[OBYXCTyMNeH4aTas ToKoBas 3awmrta oT MHorodpasHbIx K3.

3.2.130. OTaenbHyo NaHernb 3awWuTbl, NPeAHa3HaYEeHHY0 cneumanbHO AMS UCNOofb30BaHUS BMECTO
BbIBOAMMOW Ha MNPOBEPKY 3aliuTbl NMHUW, crnegyeT npegycmatpyBatb MNpU CXemax 3SneKTpuyecKmx
CoeaVHEeHVI, B KOTOpbIX OTCYTCTBYeT 0OXOAHOW BblKMYaTenb (Hanpumep, YeTblPeXYrofbHYK,
nonyTopHasa cxema U T. M.); Takylo OTAENbHYI0 NaHenb 3aWwuTbl cnegyeT npegycMmarpusatb ANs NUHUN
220 kB, He nmerLLMX OTAENBbHOM OCHOBHOM 3awWwuThl; Ans nuHnnm 330-500 kB.

[onyckaeTca npegycMaTpmBaTb OTAENbHYKO MaHenb 3awmTbl Ana nuHun 110 kB, He umerowwmx
OTOENbHON OCHOBHOM 3aLUUTLI, NPU CXeMaX 3NEKTPUHECKUX COeanHEeHU "MOCTUK" C BbiKNoYaTensaMmu B
uensix IMHUIA 1 "MHOroyronbHKK", eCnn Npy NPoBepKe 3aunTbl MMHUN NIMKBUONPOBATL MNOBPEXAEHUS Ha
Hell B COOTBETCTBUM C NpeabsBnsgeMbiMu TpeboBaHusMu Gornee NpocTbiMKM CpeacTBaMy TEXHUYECKU
HEBO3MOXHO.

3ALLUTA CUHXPOHHbIX KOMNEHCATOPOB

3.2.131. YcTpoicTBa penenHon 3awnTbl CUHXPOHHBIX KOMMEHCATOpPOB creayeT BbIMNOMHATH
aHanormyHo npegycmaTpusaemMbiM Ans  TypbGoreHepaTopoB COOTBETCTBYIOLUMX MOLLHOCTENW CO
cnepyroLwmmMmn OTINYUAMK:

1. Sawwuta OT TOKOB, OBYCNOBMNEHHbLIX CUMMETPUYHON Meperpys3kon, AencTBylollas Ha curHan,
AOIMKHA BbIBOAUTBLCA HA NEpPUOA MycKa, eCrn B 3TOM pexrMe BO3MOXHO ee AelCTBMe.

2. Cne,u,yeT npegycMatTpmBatb MUHUMAlbHYHO 3allUTy HanNpAXeHud, ,D,eVICTByI'OLIJ,yI'O Ha OTKIo4YeHune
BbIKno4aTena CUMHXPOHHOINo KoMneHcaTopa. HanmeeHme Cpa6aTbIBaHVIﬂ 3aWnTbl JOMMKHO ObITb

npuHaTo paeHeim 0,1-0,2 U BblaepXKa BpemeHu - okosno 10 c.

HOM ?

3. JomkHa ObiTb NpedycMOTpeHa 3aluuTa, OelcTByllas Npu KpaTKOBPEMEHHOM WUCYE3HOBEHUU
nuTaHus noactaHuum (Hanpumep, B GectokoByt naysy AlB nuTatowen nuHum). 3awmTta [orkHa



BbIMONMHATECA B BMAE MUHVMMAanbHOW 3alUWThbl YacTOThbl U AEWACTBOBaTb Ha OTKIIOYEHME BbIKMHOYaTENS
CUHXPOHHOro KomneHcaTopa unu Ha AlTI. [JonyckaeTca mcnonb3oBaHWe 3allnTbl, BbINOMHEHHOW Ha
Opyrux NpuHLMnax, HanpyMMep pearvpyoLlen Ha CKOPOCTb CHUXKEHUSI YacToThl.

4. Ha CMHXpOHHBIX KOMMeHcaTopax MolHocTeio 50 Meap v Gonee cnepyeT npegycmartpuBaTtb
3awmTy OT notepu BO3OYXAEHWS (CHWXKEHUs ToKa BO30YXOEHUs Hwke AO0NycTMMOro npepena) c
OENCTBMEM Ha OTKIIOYEHME CUMHXPOHHOTO KOMMEeHcaTopa wnu Ha curHan. [Ons  CUMHXPOHHbIX
KOMMEHCaToOpoB, Ha KOTOPbIX MpedycMaTpuBaeTCss BO3MOXHOCTb MnepesBoda Ha pexum paboTbl C
oTpuuaTtenbHbIM TOKOM poTopa, 3Ty 3aluTy AONYCKaeTCsl HE NPUMEHSITh.

5. Ina CMHXPOHHOrO KOMMeHcaTopa, paboTatowlero B 6noke ¢ TpaHcOPMaToOpPOM, NPU 3aMbIKaHWN
Ha 3emnio B o6MOTKe cTaTtopa [OSMKHO ObiTb MpeaycMOTPeHO AeNCTBUE 3alluuThl, YCTaHOBNEHHOW Ha
CTOpPOHE HU3LLIEro HanpshXkeHnst TpaHcpopmaropa.

Ecnu Tok 3ambikaHus Ha 3eMIi0 Ha CTOPOHE HU3LLEro HanpshKeHust TpaHcdopmaTopa npeBbiwaeT 5
A, ponyckaeTcs He ycTaHaBnuBaTb Ayroracsmin peaktop 1 BbINOMHATL 3aWMUTy C ABYMS BblAEpXKaMu
BPEMEHMN; C MEHbLUEV BbIAEPXKKOW BpPEMEHW NpefycMaTpuBaeTCA OTKIOYEHUE  BbIKMYaTens
CYHXPOHHOrO KOMMNeHcaTopa, a ¢ 6onbLlel - nogaya curHana.

lMpn Toke 3amblkaHWsi Ha 3eMno Ao 5 A 3awmTa AormkHa ObiTb BbIMOMHEHA C OAHOW BblAEPXKKON
BPEMEHMN U C OeCTBMEM Ha curHan. [ns CUMHXPOHHBIX KOMMEHCaAToOpoB MoLHocTbio 50 MBap n 6onee
[ormxkHa 6bITb NpeaycMoTpeHa BO3MOXHOCTb AENCTBUSA 3aLMTbl Ha CUTHaN Uy Ha OTKIHOYeHWe.

3.2.132. Ha nopactaHuusax 6e3 MNOCTOSIHHOrO [AexXypcTBa MepcoHana 3aliuMta OT neperpysku
CUMHXPOHHOTO KOMMEHcaTopa [OIPKHA BbINMOMHATLCA C  HE3aBUCMMOW  BbIAEPXKKON BpPEMEHM U
0encTBoBaTb C MeHbLUeN BbIAEPXKKOW BPEMEHM Ha CUrHam M CHWKeHuMe Toka Bo30yxaeHus, a c
fbonbluen - Ha OTKMYEHWE CUHXPOHHOrO KOMMNeHcaTopa (ecnu npefoTBpalleHne ANuUTenbHbIX
neperpy3ok He obecneunBaeTcs yCTpOMCTBaMM aBTOMaTUYECKOrO PErynmpoBaHns Bo30yxaeHus).

3.2.133. 3awuty OT 3aMblkaHU Ha 3eMmn B Uenu BO3OYXAEHUA CUMHXPOHHOrO KomMmreHcaTopa
cnepyeT BbINOMHATL TaK Xe, kak Ans rugporeHepartopos (cM. 3.2.85).

MnaBa 3.3

ABTOMATUKA U TEJNIEMEXAHUKA

OBJIACTb NPUMEHEHUSA. OBLLUME TPEBOBAHUA

3.3.1. Hactosiwaa rmasa [lpaBun pacnpocTpaHseTcs Ha aBToMatuyeckne W TenemexaHuyeckue
YCTPOWCTBA 3MNEKTPOCTaHLUMIA, SHEProCUCTEM, CETEeN U 3NeKTPOCHaAOXEeHUss NMPOMBILIMEHHBIX U APYrMX
3MeKTPOYyCTaHOBOK, NpeAHa3HayYeHHbIe Ans OCYLLEeCTBNEHUs:

1) AMB nuHuin nnu a3 nuMHWA, WKWH U NPOYMX 3MEKTPOYCTAHOBOK MOCHE WX aBTOMAaTU4eCKOro
OTKIMOYEHMS;

2) ABP pesepBHOro nutaHus nnu obopygosaHus;

3) BKITHOYEHMS CUHXPOHHBIX FEHEPaTOPOB N CUHXPOHHbLIX KOMMEHCATOPOB Ha NapannensHyo paboTy;
4) perynupoBaHus BO30YXAeHNS, Hanps»KeHUst 1 peakTUBHOW MOLLHOCTMW;

5) perynmpoBaHusa 4acToTbl U aKTUBHOW MOLLIHOCTY;

6) NnpenoTBpaLLEeHMs HApYLUEHWIN YCTONYMBOCTY;

7) NnpekpaLLeHnss aCUHXPOHHOTO PEXUMa;

8) orpaHNYeHns CHUXKEHUS YacTOTbl;

9) orpaHNyeHns NOBbILLEHNS YaCTOThI;



10) orpaHNYeHUs CHIKEHWS! HaNPSDKEHS;

11) orpaHn4yeHuns MOBLILLEHVS HAMNPSKEHUS;

12) npedoTBpaLLleHusi Neperpysku 060pyaoBaHuS;
13) AMcneT4epCKoro KOHTPONS U ynpaBrieHus.

®yHKUMKM ycTpoicTB No n. 4-11 onpegensoTcs MOMHOCTBIO UMM YaCcTUYHO YCIOBUSIMU pPaboThl
3HEprocucTemMbl B LUenoMm. OTWM YCTPOWCTBA [OOMKHbI MPOEKTUPOBATLCA W 3KCNiyaTMpOBaTbCH
COOTBETCTBYIOLUMMW  SHEPreTUHeCKUMU  MPEeanpuaTUAMK,  3HeproobbeaMHeHUsIMM  UnKn - No
COrnacoBaHuIo C HUMMK.

B sHeprocuctemax M Ha 3HeproobbekTax MOryT yCTaHaBMnMBaTbCs YCTPOWCTBA aBTOMaTUYECKOro
ynpaBfeHnsi, He oOxBaTblBaeMble HacToswen rmason [lpasBun un pernameHTUpyemble ApYrumu
AokymeHTamu. [lecTBMA 3TUX YCTPOWCTB [OSMKHbI ObITb cormacoBaHbl Mexay cobon, a Takke C
AeNCcTBNEM YCTPONCTB 1 CUCTEM, paccMaTprBaeMbIX B AaHHOW rmase.

B anekTpuuyeckux ceTsix NpeanpusTUi-noTpebuTenein anekTposHepruu crnegyet NpUMEHSTb Takue
YyCTPOMCTBA aBTOMAaTWKW, KOTOpble MO BO3MOXHOCTM He [OMycKalT HapyleHun Haunbonee
OTBETCTBEHHbIX TEXHOMOrMYECKMX MPOLIECCOB MpPW KPaTKOBPEMEHHbIX NMepepbiBax 3MeKTPoCcCHabXeHus,
00yCcnoBneHHbIX AeNCTBMEM 3aLLMT U aBTOMATUKN B CETU BHELLHEro U BHYTPEHHErO 3NeKTpOCHabXeHust
(cm. Takke 5.3.52, 5.3.53 n 5.3.58).

ABTOMATUYECKOE NOBTOPHOE BKNIOYEHUE (AlB)

3.3.2. YcrpowictBa AlNB pgomkHbel npegycmaTtpuBaTtbCsl Anst GbICTPOro BOCCTAHOBMEHUS MUTaHWSA
notpebutenen UNM MEXCUCTEMHbIX U BHYTPUCUCTEMHbIX CBA3E/ MyTEM aBTOMAaTU4YECKOrO BKITHOYEHUA
BbIKtoMaTENEN, OTKMIOYEHHbIX YCTPOMCTBAMWN peNieNHON 3alunThbl.

[ormkHO npegycMmaTpmBaTbCa aBTOMaTUYECKOE MOBTOPHOE BKIOYEHUE:

1) BO3OYLUHbIX Y CMELLaHHbIX (kabenbHO-BO3QYLLUHbIX) NIMHWIA BCEX TUMOB HanpshkeHueMm Bbilwe 1 kB.
Otka3 ot npumeHeHust AlNB gomkeH GbiTb B KaXX4oM oTAenbHoMm cnydae obocHoBaH. Ha kabenbHbix
nuHmnax 35 kB n Hmke AlNB pekomeHOoyeTcsi MPUMEHATb B Chyyasx, Korga OHO MOXEeT ObITb
3(pPEKTUBHLIM B CBHA3U CO 3HAYMTENbHOM BEPOATHOCTHIO MOBPEXAEeHMn ¢ obpa3oBaHMEM OTKPbITON
Oyrv (Hanpyumep, HanM4mMe HECKOSbKMX MPOMEXYTOUYHbIX COOPOK, NMUTaHWE MO OAHOW NIMHUN HECKOMbKMX
noacTaHuumn), a TaKkke C Lenbl WCMpaBrneHus HeceneKkTMBHOro AencTsvs 3awmutbl. Bonpoc o
npuMmeHeHnn AlNB Ha kabenbHbIX NMHMAX 110 KB 1 Bbile OOMMKEH pellaTtbes Npu NPOeKTUPOBaHUN B
KaXXaAOM OTAENbHOM Crny4ae € y4eTOM KOHKPETHbIX YCNOBUA;

2) WKH anekTpocTaHumin u noactaHumn (cm. 3.3.24 n 3.3.25);
3) TpaHcdopmatopos (cMm. 3.3.26);

4) OTBETCTBEHHbIX 3neKkTpoaBuraTenen, OTkNoYaeMbix AN obecneveHws camosanycka ApYrux
anektpoasurartenen (cm. 3.3.38).

Ona ocyuwectenenua AlNB no n. 1-3 gomkHbl Takke npegycMmaTpmsaTbes yctpouctBa AllB Ha
06X04HbIX, LUNHOCOEOUHUTESNbHBIX U CEKLIMOHHBLIX BbIKNOYaTENSX.

[onyckaeTca B Lensax 3kOHOMUKM annapaTtypbl BbINOIHEHWe ycTporcTBa rpynnosoro AlNB Ha nuHusx,
B NnepByl ouvepedb kabenbHbIX, U Opyrux npucoeguHeHusix 6-10 kB. MNpu atom cneagyeT yuutbiBaTh
HeJocTaTkn ycTponcTea rpynnosoro AllB, Hanpumep BO3MOXHOCTb OTKa3a B Cryyae, ecnu nocne
OTKIMIOYEHMS  BLIKIKOYATENsS OOHOTO W3  MNPUCOEAMHEHVMI OTKIIOYEHME BbIKMIOYaTENs  OpYyroro
npucoeavHeHns NpomMcxoauT 4o Bo3epaTa yctponcTasa AlB B ncxogHoe nonoxexuve.

3.3.3. Yctponctea AlNB gomnxHbl GbITb BbINOMHEHbI TaK, YTOObLI OHW HE AeACTBOBanM Npu:
1) oTkNIOYEHUN BbIKMKOYATENSA NEPCOHANOM AMCTAHLMOHHO UMW NpU NOMOLUU TeneynpasneHus;

2) aBTOMaTU4eCKOM OTKIHYEHUN OT pPenenHoW 3alluTbl HEeNOCPEACTBEHHO MOocCne BKMYEHUS
nepcoHanom OUCTaHLMOHHO UMy NPy NOMOLLM TeNneynpaBneHus;



3) OTKNYEHUWM BBIKMKOYATENSA 3alMTON OT BHYTPEHHMX MOBPEXAEHUA TpaHcopmMaTopoB U
BpaLlaloLmMXCsi MalluH, YCTPOMCTBaMM MPOTMBOABapUMHOM aBTOMATUKU, a Takke B OPYrnX crydyasax
OTKIMKOYEHMI BbIKMoYaTens, korga gencrene AlB Heponyctumo. AlNB nocne gencteus AYP (YATMB)
[OMKHO BbINOMHATLCA B cooTBeTCTBUM € 3.3.81.

Yctponctea AlNB [omkHbl ObiTb BbIMNOMHEHbI Tak, 4YTOObl Oblna WCKMYEHa BO3MOXHOCTLIO
MHOrOKpaTHOro BkmntoyeHus Ha K3 npw nobor HeMcnpaBHOCTU B CXeMe YCTPOWCTBA.

YctpowncTtea AlNB JomKHbI BIMOMHATLCA C aBTOMaTUYECKMM BO3BPATOM.

3.3.4. MNpu npumeHeHun AlB pgormkHO, Kak npaBuno, npegycMaTtpuBaTbCH YCKOPEHUEe OencTBus
penenHon 3awuTbl Ha criydanm HeycnewHoro AlB. YckopeHvwe OencTBuA penenHomn 3almTbl nocne
HeycnelHoro AlB BbINOMHAETCA C NOMOLLbIO YCTPONCTBA YCKOPEHMSA MOCIE BKIIOYEHUS BbIKINOYaTENS,
KOTOpoOe, Kak NpaBuIio, JOMKHO UCNOMb30BaTLCS W NPU BKIKOYEHUW BbIKMoYaTens no ApyruMm npuynHam
(oT kmova ynpaeneHusi, TeneynpasneHus wunu yctpornctea ABP). lNMpu yckopeHun 3awuTtbl nocrne
BKIMIOYEHUS  BbIKMIOYATENS AOIMKHbI  ObITb  MPUHATEI  MEpbl  MPOTMB  BO3MOXHOMO  OTKIOYEHUs
BbIKMIOYATENsA 3alWTOW NoA AEWCTBMEM TOMYKa TOKa NPW BKIHOYEHWU W3-32 HEOOHOBPEMEHHOTrO
BKIOYEHUS ha3 BbIKMOYaTens.

He cnegyeT yckopsATb 3awWmThbl NOCHE BKOYEHWUS BbIKMOYaTENs, KOrAa NMUHWS YKe BKIoYeHa noj
HanpshkeHue OpyruM CBOWM BblkMovaTenemM (T. €. Npy Hanmuunm CUMMETPUYHOIO HampsikeHns Ha
nHUK).

HonyckaeTtca He yckopaTb nocrne AlB peiictBue 3awmt nuHun 35 kKB 1 HUXe, BbINOMHEHHbIX Ha
nepeMeHHOM OfnepaTMBHOM TOKe, eCnn Afs 3Toro TpebyeTcs 3HauYMTenbHOE YCNOXHEHWe 3aluT U
Bpems Ux AencTBMSA Npu metannunyeckom K3 B6rm3n mecta ycTaHOBKM He npesocxoaut 1,5 c.

3.3.5. Ycrtpowictea TpexdasHoro AlB (TAIMB) AOmMKHbI OCYLLECTBNATLCA MPEVMYLLECTBEHHO C
MYyCKOM MpPU HECOOTBETCTBUM MeEXAY paHee NOoAaHHOW OnepaTMBHON KOMaHAOW W OTKIOYEHHbIM
NonoXXeHNeM BbIKNoYaTens; AonyckaeTcs Takke nyck yctpovictea AlB oT sawuThbl.

3.3.6. MoryT npumeHATbCs, Kak npasBuno, ycrtponcrtsa TAIMNB ogHOKpaTHOrO Mnu OBYKPaTHOro
nevicteua (mocnegHee - ecny 3T0 AONYCTUMO MO YCroBvsM paboTsl BbikntoyaTens). Ycrponctso TAINB
OBYKPaTHOrO [eNCTBUS PEKOMEHAYEeTCs MNpUHMMaTb ONA BO3QYLWHbLIX NWHUA, B OCOBEeHHOCTM Ans
OAMHOYHbIX C OAHOCTOPOHHUM nuTaHnem. B cetax 35 kB n Hmxe ycTtponctea TAINB aBykpaTHoOro
OeNcTBMA pekoMeHayeTCa NPYMEHSTb B NepByo odepenb ANS NUHUNA, HE UMEIOLLMX Pe3epBUPOBaHUS
no ceTu.

B ceTax ¢ M30nmMpoBaHHOM N KOMMEHCUPOBaHHOW HENTPanbHO, Kak NPaBunno, AOMKHA NPUMEHATLCH
6nokuposka BToporo umkna AlB B cnyyae 3amblkaHua Ha 3emmio nocrie AlB nepsoro uumkna
(Hanpumep, N0 HanMM4MI0 HaNpsHXKEHWA HyneBow nocnegoBaTenbHocTU). Boigepxka Bpemenn TAIB Bo
BTOPOM LUKMe AomkHa ObITb He MeHee 15-20 c.

3.3.7. inA yckopeHusi BOCCTaHOBNEHMS HOPMarnbHOro pexunma paboTbl anekTponepenayn Bblaepxka
BpemeHun yctponctBa TAlNB (B ocobeHHocTu anst nepeoro uukna AlNB gBykpaTHOro AENCTBUS Ha
NVHMAX C OOHOCTOPOHHWM MUTaAHWEM) OOIDKHA MPUHUMATbLCA MUHMMAanbHO BO3MOXHOW C y4eToOM
BPEeMEHMN noracaHust oyrm v enoHn3aumnn cpefbl B MecTe MOBPEXAEHNs, a Takke C y4eTOM BpeMEHU
rOTOBHOCTM BbIKNOYaTENSA U €ro NPUBOAA K MOBTOPHOMY BKIOYEHUIO.

Boigepxka BpemeHn yctporictea TAINB Ha NUHWM C ABYCTOPOHHUM MUTaHWEM AOIKHa BblGMpaTbcs
TaKKe C y4eTOM BO3MOXXHOTO HEOAHOBPEMEHHOIO OTKIMIOYEHUS MOBPEXAEHNs ¢ 06ONX KOHLOB MWHWWK;
npn 3TOM Bpems AEeNCTBUS 3alyMT, nNpefHasHadeHHbIX ANA JanbHero pesepBupoOBaHns, YYUTbIBATLCS
He AofkHo. [lonyckaeTcs He yyuTbiBaTb PasHOBPEMEHHOCTW OTKIIIOYEHUS BbIKMOYaTenen no KoHuam
NIVHWK, KOrAa OHW OTKIIOYaloTCA B pesynbTate cpabaTbiBaHUS BbICOKOYACTOTHOM 3aLLUThI.

C uenbio nosblweHns apdekTnsHocTn TAIMB ogHOKpaTHOrO AEVCTBUA AOMNYCKaeTCs yBenuunsaTtb
€ro BbIAEPXKY BpeMeH (Mo BO3MOXHOCTU C y4eToMm paboTbl noTpebutens).

3.3.8. Ha oguHoyHbIX NnHMAX 110 kKB v Bbllwe ¢ OAHOCTOPOHHUM MUTaHWEM, ANs KOTOPbIX AOMYCTUM
B cnydae HeycnewHoro TAlMNB nepexon Ha pgnutenbHyio paboty pasyms dasamu, cnepyet
npegycmatpusate TAINB ABYyKpaTHOro OEWCTBMSA Ha MNUTalOWEM KOHUe nuHuW. [lepeBod INMHUKM Ha
paboty OBymMsa asamMum MOXET nNpoOM3BOAUTLCA MNEepCcCoHarnoM Ha MecTe unM npu  NomoLLm
TeneynpaeneHus.

Ona nepeBoga nuHMM nocne HeycnewHoro AlMB Ha paboty paByma dasamu cregyet
npegycmaTpuBaTb nodasHoe ynpasneHve pasbeavHUTENAMW UNKU BbiKMYaTensaMu Ha nuTaroLlem u
NPUEMHOM KOHLLaX FIMHUW.



lMpy nepesoge NMUHWM Ha AnuTenbHyto paboTy AByms hasamu cnegyetT npu HeobXogumocTu
NpUHMMaTbL Mepbl K YMEHbLUEHMIO Momex B paboTe NUHMI CBA3M U3-3a HenonHodasHoro pexvma
paboTtbl nMMHMKU. C 3TOM Lenbilo AOMNyCcKaeTCs OrpaHWYeHue MOLLHOCTK, nepefaBaeMol Mo NUHUK B
HenonHoasHoOM pexume (ecnm 3ToO BO3MOXHO Mo ycnosusM paboTel notpebutens).

B oTgenbHbIx cnyyadax npu Hanundmm cneunanbHOro obocHoBaHuA [onyckaeTca TakKke nepepbiB B
pa60Te JIMHWN CBA3U Ha BpeMsA HeI'IOJ'IHO(*)a3HOFO pexunma.

3.3.9. Ha nuHusax, OTKINoYEHUE KOTOPbIX HE MPUBOOUT K HAPYLUEHWIO 3MEKTPUYECKON CBSA3N MEXOY
reHepupyLWMMM UCTOYHMKaAMK, HanpuMep Ha napannenbHbIX NUHUAX C OAHOCTOPOHHUM MUTaHUEM,
cnepyet ycTaHaBnmBath yctpowictea TAINB 6e3 npoBepKn CUHXPOHU3MA.

3.3.10. Ha oanHOYHbIX MUHWAX C ABYCTOPOHHUM NMUTaHWEM (MPU OTCYTCTBUM LLUYHTUPYIOLLMX CBSI3EN)
OOMXKeH npegycmaTpmBaTbCa OAUH M3 crieayowmx BuaoB TpexdasHoro AMNB (nnu nx kombuHaumin):

a) 6eicTpogenictytowee TAIMB (BATB)
6) HecuHxpoHHoe TAIB (HAMMB);
B) TAMNB ¢ ynaenusaHvem cuxHxpoHuama (TAMNB YC).

Kpome TOro, moxet npepycmatpusatbcs ogHodasHoe AlB (OAlB) B coveTaHum ¢ pasnuyHbiMu
Bngamn TAlB, ecnu Bblknoyatenn obopygoBaHbl NodasHbIM yNpaBieHWEM W He HapyllaeTcs
YCTOMYMBOCTb NapannensHon paboTbl YacTen sHeprocmuctemsbl B Lmkne OATB.

Bei6op Bngos AlB npov3BoauTCs, MCX0OA N3 COBOKYMHOCTU KOHKPETHBIX YCIOBUIN paboThl CUCTEMBI
n obopynoBaHus ¢ y4eTom ykaszaHui 3.3.11-3.3.15.

3.3.11. BeicTpogencTeytowee AlB, wnnn BAlMNB (ogHOBpeMEHHOE BKIOYEHNE C MWHUMAarbHON
BbIAEPXKON BpemMeHun ¢ 06oMX KOHLOB), pekoMeHayeTcs npegycmaTpueaTb Ha nuHusax no 3.3.10 ans
aBTOMaTU4ECKOro NMOBTOPHOIO BKITKOYEHMWS, Kak NMpaBurio, Npy HeBOMbLIOM pacXOXAeHWW yrra mexay
Bektopamu OMC coeguHsiembix cuctem. BAIMNB MoXeT NpuMMEHATbCA MpU HanuMuuM BbIKMNOYaTenen,
ponyckawowmx BAlMB, ecnu nocne BkNYeHUss obecneynBaeTCA  COXPaHEHWE  CUHXPOHHOW
napannenbHo# paboTbl CUCTEM W MaKCMMarnbHbIA  3NEKTPOMAarHUTHbIA  MOMEHT  CMHXPOHHbIX
reHepaTopoB W KOMMNEHCATOpPOB MeHblue (C y4eToM HeobxoouMOoro 3anaca) 3neKTpOMarHWTHOrO
MOMEHTa, BOo3HMKaroLero npu tpexdasHoMm K3 Ha BbiBogax MalUUHbI.

OueHka MakcumarnbHOro 3NEeKTPOMarHUTHOTO MOMEHTa [[OfKHa MPOW3BOAUTLCA AN NPeaenbHo
BO3MOXHOro pacxoxaeHus yrna 3a Bpemsi BAIB. CootBetctBeHHO 3anyck BAlMNB pomkeH
Npou3BOAMTLECA NUWb Npu cpabaTbiBaHUM ObICTPOAENCTBYIOLWEN 3alMThl, 30Ha OEWCTBUS KOTOPOW
oxBaTtbiBaeT BClO nuHWIO. BAINB pomkHo 6rokupoBaTbCs Npu cpabaTbiBaHMM pe3epBHbIX 3alUT U
6rnoknpoBaTtbcs unn 3agepxusatbes npu pabote YPOB.

Ecnu gna coxpaHeHns yCcToOMYMBOCTM 3HeprocucTemMsl npu HeycnewHoM BATB tpebyetca 6onbluon
o6bem BO3OENCTBMI OT NPOTMBOABApPUNHON aBToMaThKku, npuMeHeHne BAIB He pekomeHayeTcs.

3.3.12. HecuHxpoHHoe ATB (HAIB) moxeT npumeHATbest Ha nuHusax no 3.3.10 (B ocHoBHOM 110-
220 kB), ecnu:

a) MakcumarbHbI 3NEKTPOMAarHUTHLIA MOMEHT CUHXPOHHbLIX FEeHepaTopoB W KOMMEHCATOPOB,
BO3HMKAOWMA MPU  HECUHXPOHHOM BKIIOYEHWW, MeHblue (C y4eToM Heobxogumoro 3anaca)
3NEeKTPOMarHUTHOrO MOMEHTa, BO3HMKaloLero npu TpexdasHoM K3 Ha BbiBOAax MalUuHbI, NPy 3TOM B
KayecTBe MpPaKTUYeCKUX KpuTepues oueHkn fdonyctumoct HAMB npuHuMaloTcs  pacyeTHble
HayarnbHble 3Ha4YeHNs NeproaNYecKnX COCTaBNALLMX TOKOB cTaTtopa npw yrne sknoveHns 180°;

6) mMakcumanbHbIN TOK Yepes TpaHcdopmaTtop (aBToTpaHcdopmartop) npu yrne BknoyeHnsa 180°
MeHblLUe Toka K3 Ha ero BbiBOAax Npy NUTaHUK OT LUNMH BECKOHEYHOW MOLLHOCTHY;

B) nocrne AlNB obecneyvBaeTcs [OCTATOMHO ObICTpPasi PECHHXPOHWU3aUMWS; ecnu B pesynbraTte
HECUHXPOHHOrO aBTOMAaTU4YECKOro MOBTOPHOIO BKIMOYEHWUS BO3MOXHO BO3HWMKHOBEHWE ANUTENBHOMO
ACWHXPOHHOIO XOAa, AOMKHbI MPUMEHSTLCS CneunanbHble MepONnpUaTUS Afs ero nNpefoTBpalleHus
Unu NpekpaLleHus.

Mpu cobnogeHun atux ycnosun HAIMB ponyckaeTcs NPUMEHSTb Takke B pexuMme pemMoHTa Ha
napannenbHbIX IMHUAX.

Mpn BbinonHeHun HAMNB HeobxogMMO nNpPUHATE Mepbl MO  MNPEAOTBPALUEHUIO  U3MULLHEro
cpabaTbiBaHua 3awmTtbl. C 3TOM UENbl PEeKOMEHOYeTCs, B 4aCTHOCTWU, OCYLUECTBAATb BKMIOYEHWE



BblkntoyaTenen npu HAIMB B onpeaeneHHoOM nocrnefoBaTenbHOCTU, HanpumMep BbinofiHeHnem AlB ¢
OOHON U3 CTOPOH JIMHWMU C KOHTPOMNEM Hamnuuusa HanpshkeHuss Ha Hel nocne ycnewHoro TAIMB ¢
NPOTMBOMOSIOXHOW CTOPOHBI.

3.3.13. AlB c ynaenuBaHWeM CUHXPOHW3Ma MOXET NPUMeHATbCA Ha nuHusax no 3.3.10 ansa
BKIIIOYEHUSA MUHWUM NPU 3HAYUTENBHbLIX (MPUMEPHO A0 4%) CKONbXEHNAX 1 AONYCTUMOM Yrie.

Bo3moxHo Tarke cneaywouwee BbinonHeHve AlB. Ha koHue nuvHuKM, KOTOPbIA OOIMKEH BKIHOYATLCA
nepBbiM, npou3Bogutcs yckopeHHoe TAIMB (c dwukcaumen cpabaTtbiBaHua ObiCTpodencTBylOLLEN
3aWmThl, 30Ha OEWCTBMA KOTOPOW OXBaTblBaeT BCK JIMHWIO) 6e3 KOHTPONSA HanpshkeHus Ha NUHUK
(YTANMB BK) nnn TATB ¢ KOHTpONeM oTCyTCTBUSA HanpsxeHus Ha nuaum (TAMNB OH), a Ha gpyrom ee
koHue - TAINB c¢ ynaBnuMBaHWeM cuHXpoHM3Mma. [locnegHee npoM3BOAMTCA NpU  YCrOBUKM, YTO
BKIIHOYEHME MEPBOro KOHLa 6bIno ycnewHbIM (3TO MOXeT ObITb onpefeneHo, Hanpumep, Npy NOMoLLM
KOHTPONS Hanu4uus HanpsXXeHus Ha NUHUN).

[Ona ynaBnuBaHWsi CUHXPOHW3Ma MOFYT MPUMEHATbLCS YCTPOWCTBA, MOCTPOEHHbIE MO MPUHLMMNY
CUHXPOHU3ATOPa C MOCTOSIHHLIM YrIOM ONEPEXEHWS.

yCTpOVICTBa AlNB cnenyeT BbINONMHATb Tak, 4TOOblI MMenacb BO3MOXHOCTb U3MEHSTb o4yepenHoCTb
BKITIOYEHUS BbIKIOYATENen no KoHUam nmHuu.

Mpu BeINonHeHun yctponcTtea AlNB YC HeobxoamMmMo cTpeMuTbes k obecneveHuto ero AencTems npu
BO3MOXHO 6onbluel pasHOCTV YacToT. MakcumMarnbHbIi 4OMYCTUMBIN YrON BKIOYEHWS NPU NMPUMEHEHNUM
AlB YC pgomkeH npuHMMaTbCH C y4eTOM YCroBuI, ykasaHHbIx B 3.3.12. Mpu npumeHeHun ycTponcTea
AlNMB YC pekomeHgoyeTCA ero MCMONb30BaHWE  ANS  BKAYEHUS  NIMHUM  MEepCOHarnom
(nonyaBTOMaTMyeCKast CUHXPOHM3ALNS).

3.3.14. Ha nuHunsax, obopyaoBaHHbIX TpaHchopMaTopamun HanpsxeHus, ANs KOHTPOmns OTCYTCTBUSA
HanpspkeHnsa (KOH) n koHTponsa Hanuuusa Hanpskenust (KHH) Ha nvuHum npu pasnuuHbix Bugax TAIMB
pekoMeHOyeTCs MCNonb3oBaTb OpraHbl, pearupylowme Ha nuHenHoe (dpa3Hoe) HanpskeHne n Ha
HanpshkeHuss obpaTHOW W HyrneBOW nocnegoBaTenbHOCTEW. B HeKoTopbIX criyvasx, Hanpumep Ha
NUHMSAX 6e3  LUYHTMPYIOWWUX pPeakTopoB, MOXHO He WCMOoMb3oBaTb HanpsbkeHne  HyneBoW
nocnegoBaTenbHOCTY.

3.3.15. OgHodasHoe aBTOMaTnyeckoe noBTopHoe BkModeHne (OAIB) MOXET NPUMEHATLCS TONbKO
B CeTAX C BonbluMM TOKOM 3ambikaHus Ha 3emnto. OAlNB 6e3 aBToMaTM4eckoro nepesoAa fMUMHUKM Ha
ONUTENbHbBIN HenonHodasHbIA PEXUM NPU YCTONYMBOM NOBPEXAEHUM hasbl crieqyeT NPUMEHSTh:

a) Ha OOMHOYHbIX CWUMbHO Harpy)KeHHbIX MEXCUCTEMHbIX WM BHYTPUCUCTEMHBIX  JIUHUSX
arneKkTponepenauu;

6) Ha CUMBbHO HarpyXeHHbIX MEXCUCTEMHBIX NUHUAX 220 kKB 1 Bbiwe ¢ AByMSA 1 6onee o6xoaHbIMM
CBA3SMW NPU YCMOBUW, YTO OTKIMHOYEHNE OQHON M3 HUX MOXET MPUBECTU K HapyLUeHWIo AMHaMUYECKON
YCTONYMBOCTW IHEProCUCTEMBI;

B) Ha MEXCUCTEMHbIX N BHYTPUCUCTEMHDbIX NIMHUAX Pa3HbIX KIaccoB HanpsXXeHud, ecrnn TpeX(pasHoe
OTKINK4YeHne JHUKN BbICLWWEro HanpsaXeHua MOXeT nNpuBectn K He,CI,OI'IyCTVIMOVI neperpyske TIMHUA
HU3LWero HanpsaXeHna ¢ BOSMOXXHOCTbIHO HapyLleHUa yCTOVI‘-II/IBOCTVI 9QHEepProcnucTtembl;

) Ha NUHWAX, CBA3bLIBAKOLIMX C CUCTEMOWN KpYMnHble BMOYHbIe 3neKkTpocTaHuMn 6e3 3HauuTernbHom
MECTHOWN HarpysKu;

,D,) Ha NMHUAX anekTponepenayu, rae ocywecrtesiieHmne TAINB conps>XeHo Co 3Ha4YnTesIbHbIM C6pOCOM
Harpys3ku BcrieacTBre NOHWXeHUA Hanpsa>XXeHus.

Yctponcteo OAlB [OMKHO BBIMNOMHATLCA Tak, 4ToObl MNpu BbiBOAE €ro u3 paboTtbl wnu
NCYE3HOBEHUN MUTaHWA aBTOMAaTMYECKU OCYLLEeCTBMASICA MepeBosd [AEWCTBUS 3aluT NWMHUM  Ha
OTKMYeHMe Tpex a3 NOMMMO YCTPOMCTBA.

Beibop nospexaeHHbIx a3 npu K3 Ha 3emMni0 JOMmKeH OCYLECTBMAATbCA MpW  MOMOLUM
n3bumparenbHbIX OpraHoB, KOTOpble MOryT ObiTb TakkKe WUCMONb30BaHbl B KavyecTBe AOMOMHUTENbHOW
ObicTpoaericTBytoLwen 3awmTbl nuHuUKM B uukne OANB, npu TAIB, BAINB 1 0AHOCTOPOHHEM BKMOYEHUU
NVMHUX OnepaTMBHBLIM NEPCOHANoM.

Boigepxka BpemeHem OAlNB pgomxkHa oTCTpauBaTbCA OT BPEMEHM NoracaHus Ayrv U OeVoHMU3aumm
cpeobl B MecTe opHodasHoro K3 B HenonHodasHOM pexume C  y4eTOM BO3MOXHOCTU
HeOOHOBPEMEHHOro cpabaTbiBaHUSt 3alWuTbl MO KOHUAM fMHWMKM, a TakkKe KackagHOro [OeWcTBuS
n3bumparernbHbIX OpraHoB.



3.3.16. Ha nuHuax no 3.3.15 OAlB gomkHO NPUMEHATLCH B COYETaHWWM C pasnuMyHbIMK BUAaMU
TAMNB. Mpu atom gomkHa ObITb NpefycMOTpeHa BO3MOXHOCTL 3anpeTa TAIB Bo Bcex cniydasx OAlNB
unu Tomnbko npu HeycnewHoM OAlB. B 3aBUCMMOCTM OT KOHKPETHbIX YCMOBWIA Aomnyckaetca
ocywecteneHne TAIB nocne HeycnewHoro OAlB. B aTux cnyyasx npegycmatpuBaeTcss LelcTBue
TAMNB cHa4yana Ha OOHOM KOHLE INWHUW C KOHTPOMiEM OTCYTCTBUS HaMpPsXeHWs Ha fMHWKM U C
YBENWYEHHON BbIAEPXKKON BPEMEHU.

3.3.17. Ha OOWHOYHBIX FUHUSAX C [OBYCTOPOHHUM MNUTAHUEM, CBS3bIBAKOWMX CUCTEMY C
anekTpocTaHumMen HebonblON MOLHOCTM, MOryT npumeHatbcas TAIMNB ¢ aBTomartmyeckon
camocuHxpoHu3aumen (AMNBC) rugporeHepaTtopoB ANng rmgpoanekTpoctaHumii u TAMNB B coveTaHum ¢
genutenbHbIMU YCTPONCTBAMU - AN TMAPO- U TeNno3neKTpocTaHUNNA.

3.3.18. Ha nuHnax ¢ ABYCTOPOHHUM NUTAHMEM MPU HaNMMYMU HECKOSNbKMX 0BXOAHbIX CBA3EN cregyeT
NPUMEHATb:

1) Npn HanuuMn OBYX CBA3EN, a Takke MPW Hannyum Tpex CBS3eln, eCnn BepPOSTHO OJHOBPEMEHHOE
ONUTENbHOE OTKNIOYEHUE ABYX U3 3TUX CBA3eW (Hanpumep, ABYXLENHON NNHUN):

HecuHXpoHHoe AlMB (B ocHoBHOM Ans nuHui 110-220 kB 1 npu cobnogeHun ycnoBuin, yka3aHHbIX B
3.3.12, Ho ANng cnyyas OTKIOYEHUS BCEX CBA3EN);

AlB c npoBepKkoW CWHXpPOHM3Ma (NP HEBO3MOXHOCTU BbINOMHEHUSA HeECUMHXpoHHOro AlB no
npu4nMHaMm, ykasaHHbeiM B 3.3.12, HO Ans crnyyasi OTKNIOYEHNS BCEX CBA3EN).

[na oTBETCTBEHHbIX NUHWUIA NPWU HanuM4MM ABYX CBA3EN, a Takke Mpu Hanuyum Tpex CBs3en, ABe U3
KOTOpPbIX - ABYXLEMHas NUHUS, NpY HEBO3MOXHOCTW npumeHeHns HATMB no npuuyuHam, ykaszaHHbIM B
3.3.12, paspelwaetca npumeHaTb yctponctea OAIMB, BAINB unun AMNB YC (cm. 3.3.11, 3.3.13, 3.3.15).
Mpu atom ycrponctea OAMNB wu BAIMB cnepyetr ponomnHATb yctponctBom AlB ¢ npoBepkon
CUHXPOHN3Ma;

2) npu Hanmuumn YeTbipex 1 Gonee cBs3en, a TakkKe NPW HaNMYMM Tpex CBA3EN, ecrnn B NocnegHem
criyyae OJHOBPEMEHHOe AnuTeNbHOEe OTKMIOYEeHWEe ABYX M3 3TUX CBA3EW ManoBeposTHO (Hanpumep,
ecrnu Bce NHUKN ofHouenHble), - AlNB 6e3 npoBepkn CUHXpPOHU3MA.

3.3.19. Yctporictea AlB ¢ npoBepKo CUHXPOHM3Ma CrneayeT BbINOMHATb Ha OOHOM KOHLIE NIMHUK C
KOHTPONEM OTCYTCTBUS HaMNPSHXKEHUS] HA NMHUM U C KOHTPOMEM HanMynsi CUHXPOHW3Ma, Ha OpYrom
KOHLE - TOMbKO C KOHTPOMEM Hanmumumsi cuHxpoHm3ma. Cxembl ycTpouctBa AlNB ¢ nposepkon
CUMHXPOHM3Ma NMHUM OOIMKHbI BbINOMHATLCH OAMHAKOBbLIMUA Ha OBOMX KOHLAX C y4eTOM BO3MOXHOCTU
N3MEHEHUS 04epeHOCTUN BKITIOYEHUSA BbiKnodaTenen nuHmum npu AlB.

PexomeHayetcss ucnonbsoBatb ycTponcTBo AlB € NpoBepKkOn CUHXPOHW3Ma Ans NPOBEPKM
CMHXPOHM3Ma COeANHAEMbIX CUCTEM MPU BKINIOYEHWUMN NIMHAW NEPCOHANIOM.

3.3.20. [JonyckaeTca COBMECTHOE NPUMEHEHUE HECKOMbKUX BUAOB TpexdasHoro AlB Ha nuHuwm,
Hanpumep BAMB n TAIB ¢ nposepkoi cuHxpoHu3Ma. [JonyckaeTcs Takke MCNonb3oBaTh pasnuyHble
BMAbl ycTponcTB AlB Ha pasHbix KoHUax nuHuu, Hanpumep YTAMNB BK (cm. 3.3.13) Ha ogHOM KoHLe
nvHUM 1 TATB ¢ KOHTPONEM HanNMuna HanpPs>KEHU U CUHXPOHWU3MA Ha ApPYroMm.

3.3.21. Jonyckaetca coyeTtaHme TAlB ¢ HecenekTUBHbIMU ObLICTPOAENCTBYIOWMMY 3aliuTamMmn Ans
WCNpaBIieHNs1 HECENEeKTMBHOIO AEWCTBUSA nocregHux. B ceTax, cocTosawmnx n3 psga nocrenoBartesibHO
BKIMIOYEHHbIX NWHUIA, NPU NPUMEHEHUM AONSA HUX HEeCeneKTUBHbIX OblCTPOAENCTBYIOLIMX 3aliuT Ans
ucnpasrneHns ux 4encTBust peKoMeHayeTcs NpuMeHsTb noodepegHoe AlB; MOryT Takke NPUMEHATHCS
yctpovictBa AlB c yckopeHvem 3awmTel Ao AlMB unu ¢ kpaTHOCTbIO AencTBusA (He Gonee Tpex),
BO3pacTaloLlel No HanpaBreHNIO K UCTOYHMKY NMUTaHWS.

3.3.22. IMpun npuMeHeHnn TpexdasHoro ogHokpaTHoro AlNB nuHui, nuTatrowmx TpaHcopmaTopsl, Co
CTOPOHbI BbICLLIEro HaMnpsbKeHWs1 KOTOPbIX YCTaHABMMBAKTCA KOPOTKO3aMblkaTenu u otgenutenu, Ans
OTKIIOYEHMS oTAenuTens B OecTOKOBYH May3y Bpemsa AenctBusi yctponctea AlNB pormkHo ObiTb
OTCTPOEHO OT CyMMapHOro BpEMEHU BKMOYEHUSI KOPOTKO3aMblKaTens 1 oTknodeHus otaenutens. MNpu
npumeHeHnn TpexdasHoro AlNB gBykpatHoro gencteusi (cMm. 3.3.6) Bpemsi gericteusa AlB B nepsom
UMKNe nO YyKa3aHHOMY YCMOBUIO He [OOMMKHO YBENMYMBaTbCH, €CNU  OTKK4YeHue oTaenutens
npegycmatpuBaeTcs B 6eCTOokoBYHO nay3y BToporo uukna AllB.

[na nvHWA, Ha KOTOpble BMECTO BbIKMIOYATENeW YCTaHaBNMBAKOTCA OTAENUTENW, OTKIIYeHne
oTaenuTenen B cnydae HeycnewHoro AlNB B nepBoM UWKNe AOMMKHO NPOM3BOAUTLCA B 6ECTOKOBYHO
naysy BToporo uukna AllB.



3.3.23. Ecnn B pesynbtaTe Aencteuss AlB BO3MOXHO HECUMHXPOHHOE BKIMOYEHWE CUHXPOHHbIX
KOMMEHCaTOPOB UMW CUHXPOHHBIX 3NeKTpoaBUratenen u ecnu Takoe BKMYEeHNe AN HUX HegonycTUmo,
a TaKkke OIS UCKIIOYEHMS MOAMUTKM OT 3TUX MalUMH MecTa NOBPEXAEHUs cregyeT npegycMatTpuBaTh
aBTOMaTUYECKOe OTKIOYEHUE 3TUX CUHXPOHHBLIX MALUMH NPU MCYE3HOBEHUU MUTaHUS UNN NEPeBOAUTb
UX B aCUHXPOHHBIN pexum oTkmnodeHunem ATl ¢ mocnepylowmm aBTOMaTUYECKUM BKITHOYEHMEM WU
pecrMHXpOoHU3aLumnen nocne BOCCTAHOBMNEHNS HAaNPshKeHWs B pesynbTaTte ycnewHoro AlB.

Ona noactaHUMM C CUMHXPOHHBIMW KOMMEHCaTopaMyu WMAW CUHXPOHHBIMU 3feKkTpoaBuratensamMmm
OOJMKHBI MPUMEHATBLCS Mepbl, NpeaoTBpaLllatLmne n3nuwHme cpabartbiBaHusa AYP npu gencteumn AlNB.

3.3.24. AlNB WKWH 2neKTpoCTaHUMA M MNOACTAHUMW MpU Hanuumm cneumanbHOM 3aliMTbl LUWMH U
BblKNtoyaTeneu, gonyckarwowmx AlB, 4OMKHO BbINOMHATLCHA MO OAHOMY M3 ABYX BAPMAHTOB:

1) aBTOMaTnyeckum onpobosaHvem (MOCTaHOBKA LUWMH NOA HanpsbkeHue BbliknovaTenem ot AllB
OJHOrO 13 MUTAOLLMX NIEMEHTOB);

2) aBTOMaTMYeCKOW COOPKOM CXEeMbI; MpU 3TOM MepBbIM OT ycTponcTBa AlB BknioyaeTcs oavH 13
nUTaloLWmX 3NeMeHTOB (Hanpumep, nuHWS, TpaHcdopmaTtop), MpU  YCMELHOM BKIIOYEHUN 3ITOrO
aneMeHTa Npou3BOAMTCA Nocneaylollee, BO3MOXHO 6onee nNonHoe aBTOMaTUYeCKOe BOCCTaHOBIEHME
CXeMbl [OaBapUMNHOIO pexuma MnyTeM BKIIOYEHUs ApYrux anemeHToB. AlB WnH no sTomy BapuaHTy
pekoMeHOyeTCcs MPUMEHATb B MEPBY odepedb ANA noAacTtaHumi 6e3 MOCTOSHHOrO AeXypcTBa
nepcoHana.

Mpu BbINONHEHMM ATB LWWMH AOMKHBI NPUMEHATHCS Mepbl, UCKMYatoLLMe HECUHXPOHHOE BKMOYEHNe
(ecnn oHO siBNsieTCA HEAONMYCTUMBbIM).

[omkHa obecneymBaTbCa JOCTaTOYHAas YYBCTBUTENBHOCTL 3alUTbl LWUMH Ha Cryvanh HeycrnewHoro
AlB.

3.3.25. Ha pByxTpaHcdhOpMaTOpHbLIX MOHWXaLWKUX MOACTAHUMAX Npu  pasgensHon paboTte
TpaHcopMaTopoB, Kak NpaBuio, AOMKHbI npedycMatpmsaTtbes ycTpoictesa AlNB WWH cpegHero u
HU3LIEro HanpskKeHun B codveTaHum c  yctpouctBamu ABP; npu  BHYTPEHHUX MOBPEeXAEeHUsX
TpaHcdopMaTopoB AOIMKHO AericTBoBaTb ABP, npu npounx nospexaeHusx - AlNB (cMm. 3.3.42).

Honyckaetca ans OByxTpaHCcOpPMaTOpHOM MOACTaHUMKW, B HOpPManbHOM pexuMe KOTOpOoWn
npegycmaTpvBaeTca napannensHas pabota TpaHCOpMaTOpOB Ha LWIMHAX OAHHOTO HanpshkeHus,
ycTaHaBnueaTb OOMNOMHUTENBLHO K ycTponcTBy AlNB yctponcteo ABP, npegHasHayeHHoe Ans pexuma,
Korga oguH 13 TpaHcopMaTopOB BblBEAEH B pE3EPB.

3.3.26. VYcrtponctBamn AlB pomkHbl 6biITb  060pyAoBaHbl BCe OOMHOYHbLIE MOHWXaKOLme
TpaHcopmaTopbl MoLiHOCTLIO 6Gonee 1 MB-A Ha noacTaHUMAX SHEProcUCTEM, UMMelLlme
BbIKMIOYaTENb M MaKCMMarnbHYlO TOKOBYIO 3alWTy C MWTaloWwen CTOPOHbl, Koraa OTKIoYeHue
TpaHcdopmaTopa MnpuBOAMT K ODECTOYEeHWI0 SNeKTPoycTaHOBOK noTpebutenen. [lonyckaetca B
oTAenbHbIX cnydasx genctsme AlNB v npu oTkNioYeHMM TpaHcopmaTtopa 3alMTOn OT BHYTPEHHUX
NoBpeEXaeHUN.

3.3.27. NMpwn HeycnewHom AlB Bko4aeMoro nepBbIM BbIKIoYaTeENEM aremMeHTa, NPUcoeanHEHHOro
asymsa unu 6onee Bbiknoyatenamu, AlNB ocTanbHbIX BbIKMOYaTenen 3Toro anemMeHTa, kak npasuno,
[OOIMKHO 3anpeLlaTbCes.

3.3.28. MNpun HanMuMM Ha NOACTAHUMW UMW 3INEKTPOCTaHUMM BbIKNoYaTenen C 3NeKTpoMarHUTHbIM
npmBoaomMm, ecnu oT ycTtponctsa AlB MoryT ObiTb OOHOBPEMEHHO BKMIOYEHbl ABa unu Gonee
BbIKItOYaTenen, ana obecnevyeHns HeoOXOAMMOro YpOBHS HaMpshKeHUst akkyMyrnaTopHou 6atapeun npwm
BKITIOYEHUWN U NS CHKEHUS1 ceveHnst kabenewn uenemn nuTaHus anekKTpOMarHMToB BKIIOYEHWS cneayer,
Kak mpaBuno, BbiNnonHATb AlB Tak, 4ToGbl OOHOBPEMEHHOE BKIOYEHUE HECKONbKWUX BbIKIOYaTenemn
ObINO MCKIMYEHO (HanpuMep, NpUMeHeHneM Ha npucoeaunHeHuax AlB ¢ pasnuMyHbiMK BblOepXKaMu
BPEMEHN).

[onyckaeTcs B 0TAeNbHbIX cnyyasx (MpeMmyLwecTBeHHO npu HanpsxkeHun 110 kB 1 6onbwiom vucne
npucoeavHeHnn, o6opynosaHHbIx AlNB) ogHoBpemeHHoe BkntoveHue oT AlNB AByX BbiknovaTenen.

3.3.29. fevicteme yctponcTts AlB AomkHO UKCMPOBATLCS yKasaTenbHbIMWU pene, BCTPOEHHLIMU B

pene ykasatensamu cpabaTbiBaHWsl, cYeTYMKaMu yucna cpabaTbiBaHWi WU OpYrMMU YCTPOMCTBaMM
aHanorM4Horo HasHa4yeHus.

ABTOMATUYECKOE BKNHOYEHUE PE3EPBHOIO NMUTAHUA



N OBOPYNJOBAHUA (ABP)

3.3.30. YctponctBa ABP pomkHbl npegycMatpuBaTbCA AN BOCCTAHOBMEHUS  MUTaHUA
notpebutenen nytem aBTOMATUYECKOrO MNPUCOEAMHEHUS PE3EepPBHOr0 WCTOYHMKA MUTaHWs npu
OTKIMIOYEHMN paboyero WCTOMHUKA MUTaHUSA, NpUBOAAWEM K 0OeCTOYEeHWIO 3neKkTpOoyCTaHOBOK
notpebutens. Yctporictea ABP gomxHbl npeaycMaTpmBaTthCs Takke AN aBTOMATUYECKOro BKIHOYEHUS
pesepBHOro obopyaoBaHus Mpu OTKINOYEHUN paboyvero o6opyaoBaHUS, NPUBOASLLEM K HapyLUEHWUIO
HOpMarnbHOro TEXHOMOMMYECKOro npouecca.

Yctponctea ABP Takke pekomeHayeTcs npegycMaTpvBaTb, €Cnv NpyU UX NPUMEHEHUN BO3MOXHO
ynpoLeHne penenHon 3almTbl, CHUXeHne TokoB K3 n ygelleBneHvne annapaTypbl 3a CHeT 3aMeHbl
KOnbLEBbIX CETEN pagnanbHO-CEKLUMOHNPOBaHHbLIMA 1 T. M.

Yctponctea ABP MoryT ycTaHaeBnuBaTbCA Ha TpaHcdhopMaTopax, FfUMHWUSX, CEKUMOHHBLIX U
LUIMHOCOEAVNHUTENbHbIX BbIKIOYATENSX, A1eKTPOABUraTeNsAX 1 T. M.

3.3.31. Ycrporicteo ABP, kak npaBuno, OomkHO obecneuvnBaTb BO3MOXHOCTb €ro OencTBus npwm
NCYE3HOBEHUN HAaMpPSPKEHWUS Ha LUMHAX MUTAaemMoro 3femMeHTa, Bbl3BaHHOM no6oW MpUYMHON, B TOM
yncne K3 Ha atux wnHax (nocrnegHee - npy otcytcteum AlNB WwuH, cM. Takke 3.3.42).

3.3.32. YcrporictBo ABP npu OTKNIOYEHUW BbIkNoYaTeNns paboyero UCTOYHUKA MUTAHWUS OOJMKHO
BKIMIOYaTb, Kak npaBuno, 6e3 [OMNOMHUTENbHOW BbIAEPXKKM BPEMEHMW, BbIKNOYaATENb pPEe3epBHOro
UCTOYHUKA NuTaHus (cM. Tarke 3.3.41). MNpu atom gomkHa 6biTe obecnevyeHa OgHOKPATHOCTb AENCTBUS
YCTpOMWCTBA.

3.3.33. Ons obecneyeHua pewncteua ABP npu obGectouyeHunm nutaemoro anemMeHTa B CBA3U C
NCYE3HOBEHMEM HamnpPsKEHWs CO CTOPOHbI NUTaHUS paboyero UCTOYHMKA, a TakKe NPU OTKIYEeHUU
BbIKIIOYaTENs C MPUEMHON CTOPOHbI (Hanpumep, AN cnydYaes, Korga penenHas sawmra paboyero
anemeHTa AeNCTBYeT TOMbKO Ha OTKIOYEHWE BbIKNoYaTenen co CTOPOHbI MuTaHus) B cxeme ABP B
JornonHeHne K ykasaHHomy B 3.3.32 forpkeH npedycmaTpuBaTbCs MYCKOBOW OpraH HanpshKeHus.
YKazaHHbIN MYCKOBOW OpraH Mpyu UCYE3HOBEHUW HaMNpPsSXEHUST Ha NMUTaeMOM 3fieMEHTE W MpU Hanm4um
Hanps>keHMs CO CTOPOHbI MUTaHWS PE3EPBHOIO MWCTOYMHMKA [OOMMKEH AeNCTBOBaTb C BbIAEPXKKOW
BPEMEHM Ha OTKITIOYeHNe BbIkIoYaTensa paboyero NCTOYHMKA MUTaHNS C NPUEMHON CTOPOHBI. [yckoBow
opraH HanpsbkeHuss ABP He pgomkeH npegycmatpuBaTbes, ecnv pabounid n pesepBHbIN 3EMEHThI
NMEIOT OAMH UCTOYHMK NUTaHUS.

3.3.34. [Ina TpaHchopMaTopoB U NNUHUIA Manon NPOTSXEHHOCTU C Lenbio yckopeHus aencteus ABP
uenecoobpasHo BbINOMHATL PENenHyto 3alumTy C AEWCTBUEM Ha OTKIIIOYEHME He TOMbKO BbIKMYaTens
CO CTOPOHbI MUTaHWs, HO W BBIKMKOYATENS C NPUEeMHON CTOpoHbl. C 3TOM Xe uenbi B Havbonee
OTBETCTBEHHbIX Cryyasx (Hanpumep, Ha COBCTBEHHbIX HyXAaX 3MeKTPOCTaHUMA) Npu OTKIKOYEHWUU No
KakMM-nnbo npuYMHaM BbIKMOYaTENst TOMbKO CO CTOPOHbI MWUTaHMSA [OMMKHO ObiTb obecneyeHo
HemMeAeHHOoe OTKIIoYEHME BbIKIoYaTens ¢ MPUEMHOW CTOPOHbI NO Lieny 6r10KUPOBKU.

3.3.35. MuHuManbHbIi  9NeMeHT HanpsbkeHus nyckoBoro opraHa ABP, pearupylowmi Ha
NCYe3HOBEHME HanpskeHns pabovero UCTOYHMKA, AOMKEeH ObiTb OTCTPOEH OT pexuma camosarnycka
anekTpoABuratene M OT CHWKEHMSA HanpskeHus npu yaaneHHolx K3. HanpsikeHue cpabaTbiBaHws
3MemMeHTa KOHTPOSS HaMpsPKeHUs Ha LUMHaX Pe3epBHOro0 MCTOYHMKa MycKoBOro opraHa ABP gorxHo
BbIGMpaTLCHA N0 BO3MOXHOCTU, UCXOAA U3 YCIOBUSA camo3anycka anekrpogsuratenen. Bpems gencrens
nyckosoro opraHa ABP fomkHO ObiTb 6orblue BpemMeHW OTKMoYeHUs BHelHuX K3, npu KoTopbix
CHWXEHNe HanpskeHus BbidbiBaeT cpabaTbiBaHWe 3rneMeHTa MUHMMAnbHOro HamnpsKeHUs MycKoBOro
opraHa, u, kak npasuno, 6onbLue BpemeHu genctens AlB co CTOPOHbI NUTaHUS.

MuHMManbHLIN  9N1EMEHT HanpshkeHUs nyckoBoro opraHa ABP, kak npaBuno, AofmkeH ObiTb
BbIMONMHEH Tak, 4Tobbl WCKnoYanace ero noxHas paboTa npw neperopaHnMM O[HOMo U3
npegoxpaHuTenen TpaHcdopmaTopa HanpsKeHUss CO CTOPOHbl OOMOTKM BbICLUEr0 MU HU3LLEro
HanpsbKeHUs; Npu 3almTe OOMOTKM HU3LLEro HanpsbkeHWs aBTOMAaTUYeCKMM BbIKMOYaTenemM npu ero
OTKITKOYEHMU AENCTBME NMYCKOBOrO opraHa AofmkHo brnokupoBaTbes. [lonyckaeTcsa He yuuTbiBaTb JAHHOE
TpeboBaHue npu BbiNonNHeHUn yctponcts ABP B pacnpegenutensHbeix cetax 6-10 kB, ecnu anga atoro
TpebyeTca cneunanbHasa ycTaHOBKa TpaHcOpMaTopa HanpspkeHus.

3.3.36. Ecnn npu ucnonb3oBaHum nycka ABP no HanpsKeHWto BpemMs ero LeWCTBUMA MOXeT
oKasaTbCsl HeA4OMYCTUMO BOnbLUUM (HanpuMep, NPy HaNMYUM B COCTaBe Harpy3ku 3HaYUTENbHOM 0K
CVHXPOHHbIX 3MeKTpoABUraTenen), PEKOMEHAYeTCs MPUMEHATb B JOMOSIHEHWE K MYyCKOBOMY OpraHy
HanpsKeHus1 MyCKOBble OpraHbl APYrMx TUMOB (HampuMmep, pearvpyloliMe Ha WCYe3HOBEHUE TOKa,
CHWXKEHWE YacToTbl, UIBMEHEHVE HanpaBrneHnst MOLLHOCTM U T. M.).



B cnyyae npuMeHeHus1 NycKoOBOro opraHa 4acToTbl NOCAEOHWIA NMPU CHKEHUWM YaCTOTbl CO CTOPOHbI
pa60qero MCTOYHMKaA NMUTaHMUA OO0 3adaHHOro 3Ha4dYeHua un npu HOpMaJ'IbHOI7I 4acToTe CO CTOPOHbI
pe3epBHOrO MWUTaHUA [OOMKEH AEeNCTBOBaTb C BbIOEPXKKOW BPEMEHM Ha OTKIOYEHME BblKMYaTens
paboyero NCTOYHMKA NUTaHUS.

Mpn TexHonormyeckon HeOOXOAMMOCTM MOXET BbINOMHATLCS MYCK YCTPOMCTBA aBTOMaTU4ECKOro
BKITHOYEHUSA PE3EPBHOIO 000PYAOBaHUA OT pasnuyYHbIX CleunanbHbIX 4aTYMKOB (OaBMNEHUs, YPOBHA U T.
n.).

3.3.37. Cxema yctporictBa ABP MCTOYHMKOB NUTaHUS COBCTBEHHbIX HYXA 3MNEKTPOCTaHUMN nocne
BKITHOYEHUS PE3EPBHOM0 UCTOYHUKA NUTAHUS B3aMeH OOHOro U3 OTKIYakLWwmxes paboynx NCTOUYHMKOB
OOJIKHA COXpaHATb BO3MOXHOCTb AENCTBUS NPU OTKIIOYEHUM ApYrmxX paboynx UCTOYHUKOB MUTaHWUS.

3.3.38. lpu BbInonHeHun yctponcte ABP cnepyeT npoBepsATb YCrOBUSA NEpPEerpyskM pesepBHOro
WCTOYHMKA NMUTaHWA 1 camo3anycka 3NeKTpoABUraTeneil u, ecnm MMeeT MecTo YpeamepHas neperpyska
unn He obecneynmBaeTcs camo3anyck, BbINOMHATL pasrpysky npu gencrsum ABP  (Hanpumep,
OTKIIOYEHNE HEOTBETCTBEHHbIX, @ B HEKOTOPbIX CryYasx U YacTy OTBETCTBEHHbIX dNeKTpoaBuratenei;
ANns nocnegHux pekomeHayetcs npumeHexve AllB).

3.3.39. lMNMpw BbinonHeHun ABP gomxHa yunTbiBaTbCA HEAOMYCTUMOCTb €ro 4eNCTBUSA Ha BKIIOYEHNe
notpebutenen, OTKNOYEHHbIX ycTponcTtBaMm AYP. C 3ToN Lenbio A0MKHbI NMPUMEHATLCSA cneunanbHble
MeponpuaTua (Hanpumep, 6GNOKMpoBKa NO 4acToTe); B OTAENbHbIX Cry4Yyasx npu chneuuanbHOM
0BOCHOBaHUN  HEBO3MOXHOCTM  BbINOMHEHUS]  yKa3aHHbIX ~ MEepOnpuUATUA  JOMycKaeTcs  He
npeaycmatpusatbh ABP.

3.3.40. Mpu pgewncteumn yctporctea ABP, korga BO3MOXHO BkMoYeHue Bbiknoyatens Ha K3, kak
npaBuno, JOMMKHO NpedycMaTpmBaTbCs YCKOPEHWe AEeNCTBUA 3aluuThl 3TOrO BbIKMOYaTens (CM. Takke
3.3.4). lMpu 3tomM AOMKHLI ObITb MPUHATHI Mepbl ANA NPeAoTBPALLEHNSA OTKIMIOYEHUI pPe3epBHOro
MMTaHWsA NO Lenu YCKOPEHUs 3alumTbl 3a CHeT BPOCKOB TOKa BKITHOYEHUS.

C aToM Uenbld Ha BbIKNYATENSAX WCTOYHWMKOB PE3EpPBHOrO MNWUTaHUS COBCTBEHHBLIX HYXA
3MEKTPOCTaHUMIN yCKOpEeHMe 3aluuTbl OOMKHO MpedycMaTpuBaTbCA TOMbKO B Cryyae, ecnu ee
BblAepXkka BpemeHu npesblwaet 1-1,2 c; nNpu 3TOM B LeMNb YCKOPEHUs fofkHa OblTb BBedeHa
Bbigepxka BpemeHn okorno 0,5 c. [na npoymx 3neKTpOyCTaHOBOK 3HAYEHWUs! BblOAEPXKEK BPEMEHM
NPUHUMAIOTCS, UCXOASA U3 KOHKPETHbBIX YCNOBUIA.

3.3.41. B cny4yasx, ecnu B pesynbTate genctBus ABP BO3MOXHO HECUMHXPOHHOE BKIlOYEHUe
CUHXPOHHbIX KOMMEHCATOPOB UM CUHXPOHHLIX 3NEKTPOABUraTernen n ecnmn oHo Ans HUX HeJonycTUMo,
a Takke Onsl UCKITHYEHUS MoAMUTKU OT 3TUX MallvMH MecTa MOBpPEeXAeHUst crieyeT npu NCYE3HOBEHUN
NUTaHUSA aBTOMATUYECKN OTKITHOYATb CUHXPOHHbIE MaLUUHbI UM NEPEBOAUTL UX B aCUHXPOHHbIA PEXUM
oTkntoyeHvem ATl ¢ nocnegyloWwMM aBTOMaTUYECKUM BKITHOYEHMEM WM PECUHXPOHU3aLMEN nocre
BOCCTaHOBMNEHNS HANPsHKeHWsA B pesynbTaTte ycnewHoro ABP.

[na npepoTBpalleHnss BKMIOYEHUS Pe3epBHOro MCToyHuMKa oT ABP OO0 OTKMIOYEHMS CUHXPOHHBLIX
MalUMH AonycKaeTcs MpuMeHaTb 3amenneHne ABP. Ecnu nocnegHee HegonycTUMO Ans OCTanbHOMW
Harpysku, gornyckaeTcs npu crneumanbsHoM 060CHOBaHWM OTKMOYaTb OT NyckoBoro opraHa ABP nuHuio,
CBSA3bIBAIOLLYIO LUMHLI paboyero NMTaHns ¢ Harpyskon, cogepxalleil CUHXPOHHbIE 3neKTpoaBUraTeny.

[na noacTaHUMA C CWMHXPOHHLIMW KOMMEHCATOPaMu UMM CUHXPOHHLIMW 3MEKTPOABUraTeENnsaMu
OOMXKHbI NPUMEHSTLCA Mepbl, NpeaoTBpaLlaoLwmne HenpasuneHyto paboty AYP npu genctsun ABP (cm.
3.3.79).

3.3.42. C uenbto NnpegoTBpaLleHns BKMOYEHNS PE3EPBHOr0 CTOYHMKa NuTaHnsa Ha K3 npu HesBHOM
pesepBe, NpedoTBpalleHNs ero neperpysku, obnerdyeHus camosanycka, a Takke BOCCTaHOBMEHWUS
Hambonee npOCTbIMW CPEACTBAMWM HOPManbHOW CXEMbl 3IEKTPOYCTAHOBKM MOCMe aBapUHOIO
OTKIIOYEHMSA U OENCTBMSA YCTPOWCTBA aBTOMATUKN PEKOMEHOYETCS MPUMEHATb COYeTaHue YCTPOWCTB
ABP un AlB. Yctponctea ABP [ormkHbl OeiCTBOBaTb NMPUM BHYTPEHHMX MOBpEeXAeHUsix paboyero
ncToYHuka, AlB - Npu NpoYnx NOBpPEXAEHUSIX.

Mocne ycnewHoro agewncteusa yctponcts AlNB wnnu ABP gomxHO, Kak npasBuno, obecneynmBaTbCs
BO3MOXHO 6Oonee mnomnHoe aBTOMAaTMYECKOE BOCCTAHOBMEHME CXEMbl [0aBapuUMHOIO pexuma
(Hanpumep, ANA NOACTAHUUA C YMPOLLEHHLIMU CXeMaMW INEKTPUYECKUX COEAUHEHWA CO CTOPOHBbI
BbICLLErO HanpsPKEHUS - OTKIIOYEHME BKITKOYEHHOro npu Aencteumn ABP cekuMoHHOro BbiknoyaTens Ha
CTOpPOHE HU3LEro HanpsXeHus nocne ycnewHoro AlMB nuTatowen nuHum).

BKIMIOMEHUE TEHEPATOPOB



3.3.43. BknioyeHve reHepaTopoB Ha napanmnesfibHylo paboTy AOMKHO NpOM3BOAUTBECA OOHWUM K3
cnepyoLwmx cnocoboB: TOYHOM CUHXPOHU3aLMEN (Py4HOW, NONyaBTOMaTUYECKON 1 aBTOMaTUYECKON) n
CaMOCMHXPOHU3aumen (py4HORN, NoNyaBTOMaTUYECKOW 1 aBTOMaTU4ECKON).

3.3.44. Cnocob TOYHOW aBTOMaTUYECKOW UMy MONyaBTOMaTUYECKON CUHXPOHM3ALMU KaK OCHOBHOWM
cnocob  BKMNWOYEHWss Ha  napannenbHylo  paboTy npyv  HOpPMarnbHbIX  peXumax  [OOFKeH
npegycmaTpuBaTbCs ANs:

TypOGoreHepaToOpoB C KOCBEHHbIM OXNaXaeHnem O0OMOTOK MOLLUHOCTbi0 6onee 3 MBT, paGoTatoLmx
HenocpeacTBEHHO Ha COOPHbIE LUMHBI FEHEPATOPHOr0 HanpsXXeHUs, U Npu 3Ha4YeHUn nepuoamyecKomn
cocTaBnsoLWen nepexogHoro Toka 6onee 3,5 [Howm;

TypbGoreHepaToOpoOB C HEMOCPEACTBEHHLIM OXraxaeHnem obmoTtok Tunos TBB, TB®, TI'B n TBM;
rmgporeHepatopoB MowHocTbo 50 MBT 1 6onee.

anI aBapw?lelx pexnmax B 3J'IeKTpVI‘-IeCKOI7I cucrtemMe BKI4YeHne Ha napannesibHyto pa60Ty BCeX
reHepaTtopoB BHe 3aBUCMMOCTU OT CUCTEMbI OXnaxaeHua 1 MOLWLHOCTU MOXeT MNpon3BoaANTbCA
crnocobom CaMOCUHXPOHU3aLuunun.

3.3.45. Cnocob CcaMOCHHXPOHM3ALMM KaK OCHOBHOM CMOCO6 BKIOYEHUS Ha napannenbHylo paboTy
MOXeT npeaycmaTtpuBaTtbcs ans:

TypboreHepaTopoB MOLLHOCTLIO A0 3 MBT:

TypboreHepaTopoB C KOCBEHHbIM OXMaXAeHMeM MoLHocTblo Gonee 3 MBT, pabGoTarowmx
HernocpeACTBEHHO Ha COOPHbIE LUMHBI, ecrnv nepuoanyeckas COCTaBMnALAs NepexogHoro Toka npu
BKINIOYEHUN B CETb CMOCOB60M CaMOCMHXPOHM3aLMK He npesocxoauT 3,5 [Howm;

TypboreHepaTopoOB C KOCBEHHbIM OXnaxaeHuem, paboTtatowmx B 6rioke ¢ TpaHcopmaTopamu;
rmgporeHepaTtopoB MOLHOCTbIO Ao 50 MBT;

rmaporeHepaTopoB, 3MEKTPUYECKM XKECTKO CBA3aHHbIX Mexay cobon un paboTawowwmx vyepes obimin
BbIKMOMaTEeNb NPU X CyMMapHON MoLHocTK Ao 50 MBT.

B ykasaHHbIX criydasx MOryT He npegycmaTpuBaTbCsi YCTPOWCTBA MOflyaBTOMaTU4eCKOM W
aBTOMAaTU4ECKON TOYHOWM CUHXPOHU3aLUN.

3.3.46. lMpun wncnonb3oBaHMn cnocoba CaMOCUMHXPOHWM3aLMM Kak OCHOBHOrO crocoba BKOYeHus
reHepaTopoB Ha napannenbHytlo paboTy crnedyeT npegycMaTpMBaTh YCTaHOBKY Ha rugporeHeparopax
YCTPOWCTB aBTOMAaTUYECKON CaMOCUHXPOHM3aUMK, Ha TypboreHepaTtopax - YCTPOWCTB PYyYHOW wnu
MonyaBTOMaTUYECKON CAMOCUHXPOHU3ALNN.

3.3.47. Tpn ucnonb3oBaHUM Cnocoba TOYHOW CUMHXPOHM3ALUMW B KayecTBE OCHOBHOro crocoba
BKIMIOYEHUS reHepaTopoB Ha napannenbHyto paboTy, kak npaBwuno, cregyeT npegycMmatpuBaThb
YCT@HOBKY YCTPOWCTB aBTOMAaTMYECKOW W MNOMyaBTOMATUYECKOW TOYHOW CUHXpOHM3auuu. [ns
reHepaTopoB MoOLUHOCTbIO Ao 15 MBT gonyckaetcss mpuUMeHeHue pyYyHOW TOYHOW CUHXPOHM3auun C
ONOKMPOBKOM OT HECUHXPOHHOTO BKITHOYEHUS.

3.3.48. B coOTBETCTBUM C YKa3aHHbIMMW MOSIOXKEHUSIMI BCE reHepaTopbl A0SKHbI BbiTb 060pyaoBaHbI
COOTBETCTBYHOLMMM YCTPONCTBAMU CUHXPOHMU3ALMM, PACMOMOXEHHbIMU Ha LEHTParnbHOM MyHKTe
ynpaBneHuss U Ha MEeCTHOM MyHKTe YMpaBMeHUs Ans rMapo3NieKTPOCTaHUMiA, Ha [NaBHOM LwuTe
ynpaBneHns Unu Ha 6roYHbIX WWTax ynpaBneHns Ansi Tenno3nekTpocTaHuui.

BHe 3aBucumocTM OT npumeHsiemoro crnocoba CHHXpPOHM3auuW BCE reHepaTopbl AOMKHbl ObITb
obopyaoBaHbl YCTpONCTBaMM, NMO3BOMAIOLMMN B HEOBXOAMMBIX Cy4Yasix NPOU3BOAUTE PYYHYIO TOYHYHO
CUHXPOHM3aLMIO C BNIOKMPOBKOWM OT HECUHXPOHHOTO BKIIOYEHUS.

3.3.49. Tllpu BkNOYeHUN B CeTb CNocobom TOYHOM CUHXPOHM3aUUM ABYX wnu 6Gonee
rmgporeHepatopoB, paboTalwmx 4Yepe3 OAWMH  BbIKMOYaTeNb, reHepaTopbl NpeaBapuUTeNibHO
CUHXPOHM3UPYIOTCA Mexay Coboil cnocoboM CaMOCUMHXPOHU3aLUW U C CeTbl - CMOcoBOM TOYHOW
CMHXPOHMU3ALIMN.



3.3.50. Ha TpaH3uTHbIX MNOACTaAHUMAX OCHOBHOW CETW W 3neKTpocTaHuusax, roe Tpebyetcs
CUHXPOHM3aUUSA OTAEmNbHbIX YacTel 3NEeKTPUHECKOM CUCTeMbl, [OOSDKHbl  MpefycMaTpuBaTbhCH
YCTPOWCTBA ANs NOSyaBTOMaTU4eCKON UMy PyYHOM TOYHOW CUHXPOHU3ALUN.

ABTOMATUYECKOE PEIYJIMPOBAHUE BO3BYXOEHUA, HAMPAXEHNA
U PEAKTUBHOW MOLLHOCTH

3.3.51. YcTpoicTBa aBTOMaTtU4eCKOro perynupoBaHus BO3OYXOEHWS, HaMpsXeHWs U peakTUBHON
MOLLHOCTM NpeAHa3HayeHbl Ans:

NoadepXaHWsl HanpshkeHUst B SMEKTPUYECKOW CUCTEME W Y JMIeKTPONPUEMHMKOB MO 3adaHHbIM
XapakTepucTUkaM npyu HopMasnbHON paGoTe 3NEeKTPOIHEPTreTUYECKON CUCTEMBI;

pacnpefeneHus peakTMBHON Harpy3ky Mexay MCTOYHUKaMWU PeakTUBHOW MOLLHOCTU MO 3aJaHHOMY
3aKOHY;

MOBbLILEHUA  CTaTUYECKOM W OMHAMUYECKOM  YCTOMUMBOCTM  OMEKTPUYECKUX  CUCTEM U
AeMndupoBaHns KoneGaHui B NepexoaHbIX pexumax.

3.3.52. CuHXpOHHble MalLuHbI (feHepaTopbl, KOMMEHCAaTopbl, 3MeKTpoABuraTenun) AOSKHbl ObiTb
obopyaoBaHbl  ycTpoctBamm  APB.  ABTOMartuyeckve  perynatopbl  BO3OYXAEHVUS  AOSKHbI
cootBeTcTBOBaTh TpebosaHnam [OCT Ha cuctembl BO3OYXAEHUA W TEXHUYECKMM YCNOBMAM Ha
obopynoBaHue cuctem Bo30YyXaAEHUS.

[nsa reHepaTopoB M CUMHXPOHHBLIX KOMMEHCATOPOB MOLLHOCTbIO MeHee 2,5 MBT, 3a ucknodeHnem
reHepaTopoB SfeKTPOCTaHUuui, paboTalowwyx MW30NMPOBAHHO WM B 3HEprocncteMe HebosbLUION
MOLLHOCTM, [OMYyCKaeTCs MPUMEHATb TOMbKO YCTPOWCTBaA peneriHon (OPCUMPOBKM  BO3BYXKAEHMUS.
CUVHXpOHHbIE anekTpoaBuraTenu AoMmkHbl 6biTb 06opyaoBaHbl ycTpocTtBamn APB B cooTBeTCTBUM C
5.3.121n 5.3.13.

3.3.53. [lomkHa 6bITb 0becneveHa Bbicokas HagexXxHocTb nuTaHusa APB 1 gpyrux ycTponcTs cuctemsl
BO3OYXXAEHMA OT TPaHCOPMATOPOB HaMPsHKEeHUsl, @ TaKkke BbICOKAs HafEeXHOCTb COOTBETCTBYHOLLMX
uenen.

Mpu nogkntoveHun APB Kk TpaHcdopmatopy HanpsXeHus, uMelowemy npeaoxpaHuTenn Ha
NepBUYHOW CTOPOHE:

APB v Opyrue ycTpoicTBa CUCTEMbI BO3GYXAEHUS, NOTEPS MUTaAHUS KOTOPbIX MOXET NMPUBECTU K
neperpyske WM HedomnyCTUMOMY CHUXKEHWUIO BO3GYKAEHUA MalluWHbI, OOMKHbI MPUCOEOMHATLCA K UX
BTOPMYHbIM BbiBOAaM 6e3 npegoxpaHuTesnieit U aBToMaTUYeckux BbikroyaTenen;

YCTPONCTBO pernenHov OpCUPOBKN AOSMKHO BbIMOMHATLCA Tak, YTOObl MCKMoYanacb BO3MOXHOCTb
ero noxHow paboTbl MpW neperopaHMn O[HOrO M3 NpPefoxXpaHuTene C MNepBUYHON CTOPOHbI
TpaHcOopMaToOpPOB HANPSXKEHWS.

Mpu nogkmoyeHun APB k TpaHcdopmaTopy HanpsbkeHusi, He MMeloleMy npefoxpaHuTenen Ha
NepBUYHON CTOPOHE:

APB 1 pgpyrve ycTponcTBa CUCTEMbl BO3OYXOEHMSA LOMKHbI NPUCOEOUHATBCA K UX BTOPUYHBLIM
BbIBOAAM Yepes aBTOMaTU4yeckune BbIKIoYaTenu;

OOIMKHbI ObITb npegycMoTpeHbl MeponpuAaATuda no UCNOoNb30BaHUIO BCNOMOraTesibHbIX KOHTaKTOB
aBTOMaATM4eCKOro BblKNw4YaTend, WCKnw4Yawlwme neperpysky unnu Heaonyctumoe CHWXeHue
BO36y)K,CI,eHVIF| MalUuHbI B CJly4ae OTKIMKYEeHNA aBTOMaTUYECKOro BblKIKo4aTen4d.

K TpaHcchopmaTopaM HanpsbkeHusi, K KoTopbiM nogkntodatotea APB v apyrue yctponctBa cuctemsl
BO3OYXOeHWNs, Kak npaBuno, He [OIMKHbI MPUCOEAUHATBCA Apyrve ycTponctsa u npubopsl. B
OTAENbHbIX Cry4yasx OOonyckaeTcd NpucoeauHeHWe 3TUX YCTPOWCTB M NpubopoB 4vepes3 OTAeNbHble
aBTOMaTU4YeCcKue BbIKMIOYaTENN UnNu NPpeaoxXpaHnTenu.

3.3.54. Yctporictea APB rugporeHepatopoB JomkHbI ObITh BbINOMHEHBI Tak, YTOOLI B cnyyae cbpoca
Harpy3ku npu UCNpaBHOM PEerynaTope CKOPOCTM MCKMoYanocb cpabaTbiBaHWe 3alimTbl OT MOBbILLEHUSA
HanpsbkeHus. Mpu HeobxoammocTn yctponcteo APB MoxeT BbiTb JOMONMHEHO penenHbIM YCTPOUCTBOM
BbICTPOAENCTBYIOLLETO Pa3BO3bYyXaAEeHMS.



3.3.55. Cxema ycTtponctBa peneriHon ¢OpCcUpoBKN BO3OYXAEHMA [OMKHa npegycMaTpuBathb
BO3MOXHOCTb MNepeBofa €ero AeWCTBUSI Ha pe3epBHbI BO3ByauTENb MNpWM 3aMeHe MM OCHOBHOMO
BO3OyauTens.

3.3.56. YctponctBa  KOMNayHOUPOBaHWs  BO3OYXOEHWS  AOMKHbI  MPUCOEAUHATBCA K
TpaHcdopMaTopam Toka CO CTOpPOHbl BblBOOA reHepaTopa WM CUHXPOHHOrO KOoMMeHcatopa (co
CTOPOHbI LLWH).

3.3.57. AnA CUHXPOHHLIX FeHepaTopoB W KOMMNEHCATOPOB C HEMOCPEACTBEHHbIM OXIaXAeHNeM,
reHepaTopoB MolHocTbio 15 MBT m 6Gonee M KomneHcaTopoB MowHocTbio 15 Meap mn 6Gonee,
NeKTpoCTaHUUA M noAactaHumi 6e3 NOCTOAHHOrO AeXypCcTBa MepcoHana B MNOMELLeHUWU LwuTa
ynpaBneHus OOIMKHO ObITb NpegyCMOTPEHO aBTOMaTUYECKOE OrpaHWYeHue Meperpy3ku C BblOEPXKKON
BPEMEHMW, 3aBUCALLIEN OT KpaTHOCTU Neperpysku.

[lo ocBOeHMs CepuMHOro BbIMyCcka YCTPOWCTB aBTOMATUYECKOrO OrpaHNYeHus neperpyskm c
3aBMCUMOV BbIAEPXKOW BpEMEHU [ONnd MawuH MowHocTbio Ao 200 MBT (MBap) ponyckaetcs
yCTaHaBnNuMBaTb YCTPONCTBA OrpaHNYeHns1 C He3aBUCUMOW NO BPEMEHMW XapaKTEPUCTUKON.

YCTpOWCTBO aBTOMAaTMYECKOrO OrpaHUYeHUsi Neperpyskn He AOIMKHO MPensiTcTBoBaTb (hOPCUPOBKE
BO3OYXOEHNS B TeYeHWEe BPEeMeHM, KOTOpOe [OMnycKaeTcsi Ans COOTBETCTBYHOLLErO WCMOMHEHUS
MalLLWHBbI.

3.3.58. Ona reHepatopoB MowHocThio 100 MBT 1 Gonee n ans komneHcaTtopoB mMoLiHocTbio 100
Msap n 6ornee cnegyeT ycTaHaBnvMBaTb GbICTPOAENCTBYOLME CUCTEMbI BO3OYXaAeHMs ¢ APB cunbHoro
[encTBus.

B OTAEeNIbHbIX chny4adax, onpependemMblX yCcnoBUAMU paGOTbI ANEeKTpoCTaHUuMn B 3Heprocmcreme,
ponyckaeTca ycTaHaBnvmBaTe APB pgpyroro Tunma, a Takke MeOJieHHO [EWCTBYOLINE CUCTEMBbI
BO30YyXXaeHus.

3.3.59. Cucrema B030OyxaeHusas wu yctponctea APB pomxHbl obecneyvBatb YCTOMYMBOE
perynvpoBaHve B npefenax oT HaumeHbLUero JonycTMMOro A0 HaMbomnbLUero AOMYCTMMOro 3HaYeHus
Toka BO3OYXAeHus. [N CUHXPOHHBIX KOMMEHCATOPOB C HEPEBEPCUMBHOW CUCTEMOMW BO3BYXAeHWS
perynvpoBaHve AOMKHO obecneumBaTbCa HayMHas OT 3HAYEHWs Toka poTopa, MPaKTUYeCKU PaBHOMO
HYmIo, a ANnsi KOMMEHCATOPOB C PEBEPCUBHON CUCTEMOMN BO3OYXAEHMSA - OT HanbonbLuero 4onycTMMoro
3Ha4YeHns oTpULaTeNIbHOro ToKa BO3OYXAEHMWS.

Ona mawwuH, paGoTaiowyx B 6roke ¢ TpaHcdopmaTtopamu, AofKHa ObiTb NpegycMoTpeHa
BO3MOXHOCTb TOKOBOI KOMMEHCALMUN NOTEPU HAMPSPKEHUS B TpaHCdopmaTope.

3.3.60. NeHepaTopbl MowHOCTbO 2,5 MBT 1 6onee ruapo- 1 TENMOBbIX ANEKTPOCTaHLMUIA C YUCIIOM
arperatoB YeTblpe M Oomee [JOMKHbI OcHawaTbcs obwecTaHUuMoHHbIMU ACY TexHomormvyeckumm
npoueccamv unu (Npu KX OTCYTCTBUWM) CUCTEMaMW TPYMNOBOro ynpasreHus Bo3OyxaeHvem. ITu
CMCTEeMbl Ha reHepaTopax TEMmnoBbIX 3MEKTPOCTAHLUUA PEKOMEHOYETCS BbINOMNHATL B 3aBMCMMOCTU OT
CXEMbI, PEXMMA 1N MOLLHOCTU 3MEeKTPOCTaHLMMU.

3.3.61. TpaHcdopmatopel ¢ PIMH pacnpegenutenbHbiX NOACTaHUMA W COBCTBEHHbIX HYXA
3MEeKTPOCTaHUMN, a Takke NMHEeHbIe perynsatopbl pacnpegennTenbHblX NOACTaHUMIA ANg noagepXaHus
UNW  330aHHOTO W3MEHEHWS HanpsbkeHWs [OOIDKHbl  OCHAaLLaTbCA  CUCTEMOW  aBTOMaTUYEeCKOro
perynupoBaHus koadduumeHTta TpaHcdopmaumu. Npn HeobxoAMMOCTM aBTOMATUYECKNe perynsTopsbl
OOMXHbI obecneynBaTb BCTPOEYHOE perynvpoBaHne HanpsikeHus.

MopactaHumu, Ha KOTOpbIX NpedycMaTpuBaeTcs napannenbHas paboTa TpaHchopmaTopoB
(aBTOTpaHcopmMaTopoB) C aBTOMATMYECKUM perynvpoBaHveM KoadduumeHTa TpaHcdopmauuu,
OOMMKHbl  OCHawaTbcss  obLuienoAcTaHUMOHHOW  aBTOMAaTU3MPOBAHHOW  CUCTEMOW  ynpaBrieHusi
TEXHOMOrM4YeCckuMy  npoueccamnm WM  CUCTEMOW  TPYMNMOBOrO  pPerynvpoBaHus,  UCKMoYaroLwen
nosiBNeHne HeJoNyCTUMbIX YPaBHUTENbHbLIX TOKOB MeXay TpaHcdopMaTtopamu.

3.3.62. KoHageHcaTopHble YCTaHOBKWM OOSMKHbI OblTe 060pya0BaHbl YCTPOMCTBAMU aBTOMaTU4ECKOro
perynupoBaHusi B COOTBETCTBUM C M. 5.6.

ABTOMATUYECKOE PEIYJIMPOBAHMUE YACTOTbIl U AKTUBHOM MOLLHOCTH
(APYM)



3.3.63. Cuctembl aBTOMaTUYECKOro perynMpoBaHuMs 4acToTbl M akTMBHOM MowHocTn (APYM)
npeaHasHaveHbl Ans:

nogAepXaHns 4acToTbl B 9HEProo6beANHEHUSX U U30NMPOBaHHbIX SHEProccTeEMax B HOPMasbHbIX
pexumax cornacHo TpebosaHuam FOCT Ha Ka4ecTBO 3MEKTPUYECKON IHEPruu;

perynmpoBaHus OOGMEHHbIX MOLLIHOCTEN 3HEProo6bEANHEHUI U OrPaHUYEHNST NEPETOKOB MOLLHOCTU
MO KOHTPONMPYEMbIM BHELLHUM U BHYTPEHHUM CBSA3AM 3HeproobbeMHEHNI N SHeprocucTeM;

pacnpefeneHns MOLLHOCTU (B TOM YMCfle 3KOHOMUYHOrO) Mexay obbekTamu ynpaBneHus Ha BCex
YPOBHAX AUCNETYEPCKOro ynpasneHus (mexay obbeanHeHHbIMM aHeprocuctemamm B "EQC Poccun”,
aHeprocuctemamu B O3C, anekTpocTaHUMsSMU B 3HEpProcMcTemMax v arperatamm unm aHeprobnokamu B
npegenax anekTpocTaHuum).

3.3.64. Cuctembl APYM ponxkHbl obecneunBatb (MpU HanMyMm HEOBXOAUMOro PeryrnMpoBOYHOro
AvanasoHa) Ha ynpaBnsieMblX 3MEKTPOCTaHUMAX MoAAepXaHue CpedHero OTKIMOHEHWS 4acToTbl OT
3adaHHoro 3HadveHus B npegenax +0,1 My B ECATUMMHYTHBLIX UHTEpBanax W orpaHu4eHve nepeToka
MOLLHOCTM MO KOHTPONMWpPYeMbIM CBA3AM C MOAaBMeHWeM He MeHee 4Yem Ha 70% amnnutygbl
konebaHuin nepeToka MOLLHOCTM C Nepnoaom 2 MuH 1 Gonee.

3.3.65. B cucremy APYM gormkHbl BXOAUT:

YCTPOWCTBa aBTOMaTUYECKOrO PErynupoBaHUsi 4acTtoTbl, OOMEHHOW MOLUHOCTU W OrpaHnyeHust
nepeTokoB Ha ancnetyepckux nyHkrax "EQC Poccuun” n O3C;

YCTPOWCTBaA pacnpefeneHns ynpasnsaowmx BO3OEeNCTBUMI OT BbilecTosAwmx cuctem APYM mexay
yrpaBnaeMbiM 3MEKTPOCTaHUUSMU U YCTPOWCTBA OFpaHUYEHUs MNEepeTOKOB MO KOHTpOMMpyeMbiM
BHYTPEHHUM CBSI3IM Ha ANCNETYEPCKUX MYHKTaxX SHEProCUCTEM;

yCTpOVICTBa ynpasneHua aKTUBHOW MOLLHOCTbIO Ha ANEKTPOCTaHUMAX, NpuBrieKkaeMbiX K y4aCcTuio B
aBTOMaTU4eCkoM ynpaBiieHUN MOLLHOCTbIO;

AaT4yuKn nepeTokos aKTUBHOM MOLLHOCTU U cpenctea TefieMexaHuKn.

3.3.66. Yctponctea APYM Ha paucnetyepckux nNyHKTax [OMMKHbI obecnevvBaTb BblSBNEHWE
OTKIIOHEHWI haKTUYECKOro pexmma paboTel OT 3a4aHHOro, hopMmpoBaHne 1 nepegady ynpasnstoLmx
BO3AENCTBMN ANA AMCNETYEPCKUX MYHKTOB HWXKHEro YPOBHSA YrNpaBneHus W AN 9NeKTpoCTaHLui,
npuBnekaemblX K aBTOMaTU4ECKOMY YNPaBNEHNIO MOLLHOCTbIO.

3.3.67. VYcTponcTBa aBTOMaTU4ECKOro YNpPaBfeHUs MOLUHOCTbIO 3MEKTPOCTaHUMN  OOMKHbI
obecneymBaThb:

npvem M npeoGpasoBaHuWe ynpaBnsoLMX BO3AEWCTBUN, MOCTYMNaloLWMX C AUCNETYEPCKUX MyHKTOB
BbILLUECTOSILLIETO YPOBHSI YNpaBreHus, M (QOPMUPOBaHME YNPaBMsiOWMX BO3LENCTBUIA Ha YpPOBHE
yrnpaBreHusi 3NeKTPOCTaHLMIA;

hopMupoBaHue ynpasnsAloLLMX BO3OENCTBUIN Ha OTAENbHbIE arperaThl (3Heprobnoku);

nogaepXaHne MOLLHOCTM  arperatoB  (3HeprobnokoB) B COOTBETCTBUM C  MOMYYEHHbIMU
ynpasnsoLLMMN BO3LENCTBUAMMU.

3.3.68. YnpaBrneHne MOLUHOCTbIO 3MEKTPOCTaHUMM OOSMKHO OCYLLEeCTBMATbCA CO CTaTU3MOM MO
yactoTe, usMmeHsieMbIM B npegenax ot 3 4o 6%.

3.3.69. Ha rmapoanekTpoCcTaHUMAX CUCTEMblI  YMpaBfeHUs MOLLHOCTbIO  AOMXKHbl  UMETb
aBTOMaTU4yeckne ycTpoicTea, obecrneumBatoliMe MycK M OCTAHOB arperaTtoB, a Mpu HeobxoaumocTu
Takke NnepeBof arperaToB B PeXMMbl CUHXPOHHOIO KOMMeHcaTopa U reHepaTopHbI B 3aBUCUMOCTU OT
YCrOBUIA U pexnmMa paboTbl 3NEKTPOCTAHUUIA U 3HEPrOCUCTEMbI C Y4ETOM MMEHLLMXCH OrpaHUYeHUn B
paboTe arperaTos.

'MopoanekTpocTaHLuM, MOLLHOCTb KOTOpPbIX ONpedensieTcs pexuMom BOAOTOKa, pekoMeHOyeTcs
obopynoBaTb aBTOMaTUYECKUMU PETYNATOPaMM MOLLHOCTU MO BOJOTOKY.

3.3.70. Yctponctea APYM formkHbl gonyckaTb onepaTMBHOE U3MEHEeHWe napameTpoB HACTPOMKK
npyv U3MEHEHUN PEXUMOB paboTbl obbekTa ynpaBreHwsi, ocHaLLlaTbCsl dNEeMeHTaMu CurHanusauuu,
6rokMpoBkamMn ¥ 3awmtamu, MNpeaoTBpaLLalWUMN HenpaBuIlbHbIE WX OENCTBUS MNpU HapyLleHun
HOPMarnbHbIX PEXUMOB PaboTbl OGBLEKTOB YNpaBreHUs, Npu HEeMCNpaBHOCTAX B CaMuX YCTPOMCTBAXx, a



TaKkKe WCKMYalWmMMn Te OENCTBUSA, KOTOpble MOryT MomelwaTtb (YHKLUMOHMPOBAHUIO YCTPOWCTB
NpoTMBOaBapUIHON aBTOMATUKU.

Ha TennoBbix anekTpoctaHuusax yctponctea APYM gomkHbl ObiTb 060pydoBaHbl dnemMeHTamu,
npegoTBpalLaloWMMM Te M3MEHEHUS TEXHONMOTMYECKUX MnapaMeTpoB Bbille AOMNYCTMMbIX MPeaeros,
KOTOpbl€ BbI3BaHbl AENCTBMEM 3TUX YCTPONCTB Ha arperatbl (3Heprobnoku).

3.3.71. CpeactBa TenemexaHukM .JOIMkHbI obecneuynmBaTb BBOA WHOpMauum O nepeTokax no
KOHTPONMUPYEMbIM ~ BHYTPUCUCTEMHBIM M MEXCUCTEMHBIM  CBHA3AM, Mepedady  ynpaBnsoLnX
BO34ENCTBMW WU curHanoB oT ycTponctB APYUM Ha obObekTbl ynpaeneHus, a Takke nepepady
HeobXoaAMMON MHpOpMAaLIMN Ha BbILLECTOSALLMIA YPOBEHDb YNPaBMeHuUs.

CyMMapHoe 3HayeHue CUrHamoB B CpeAcTBax TenemexaHukn u yctponcteax APYM He JOmKHO
npesbilwaTtb 5 c.

ABTOMATUYECKOE NMPEAOTBPALLEHUE HAPYLLEHWUA YCTOUYNBOCTHU

3.3.72. YcTpoicTBa aBTOMaTtU4eCKOro npeaoTBpalleHns HapyLleHUn YCTOMYMBOCTU 3HEProcucTem
OOMKHbI NMpefycMaTpuBaTbCA B 3aBMCUMMOCTM OT KOHKPETHbBIX YCIMOBWW ram, rae 3TO TEXHUYECKU U
3KOHOMUYECKU LenecoobpasHo, - ANA COXpaHEeHUs AMHAMUYeCKOW YCTOMYMBOCTM U obecnedveHus
HOpPMaTMBHOTO 3anaca CTaTU4YeCKON YCTONYMBOCTY B MOCHeaBapunHbIX PEXUMAX.

YcTporictBa aBTOMaTU4eCKOro npeaoTBpaLLeHus HapyLleHns YCTOMYMBOCTU moryT
npegycMaTpuBaTtbCs Ans AeNCTBUSA B Cryvasx:

a) OTKNIYEeHUsA NUHUK Be3 NoBpexaeHus, a Takke Npu NoBpeXaeHUaX B pesynbTaTte OaHOM(a3HbIX
K3 npun pabote ocHoBHOW 3awmTtel 1 OAINB B BO3MOXHbBIX pEXMMaxX MOBLILIEHHON 3arpy3ku
anekTponepenad U B PEMOHTHbIX CXemMax CeTu; JOMnycKaeTCsi NpYMeHeHne YCTPOMNCTB aBTOMAaTMKN Npu
3TUX MOBPEXOEHMSAX U B HOPMarbHbIX CXEMax M peXumax SHEeprocucTembl, €Crv HapylleHue
YCTOMYMBOCTU B pe3yrnbTaTe OTKa3a aBTOMAaTMKM HEe MOXET NPMBECTU K MoTepe 3HaYUTENbHOW YacTu
HarpysKku aHeprocucTeMsbl (Hanpumep, 3a c4eT genctemsa AYP);

6) OTKMIOYEHUS NUHWA B pesynbTaTe MHorogasHblx K3 npu paGoTe OCHOBHONM 3aluTbl B
HOpMarbHOM M PEMOHTHOW CXemax ceTu; [OOMyCKaeTcsl He yuuTbiBaTb Hauboree pedkue pexumbl
NOBLILLIEHHOW 3arpy3ku anekTponepeaay;

B) OTKasoB Bblkn4yatens c¢ pgencteuem YPOB npu K3 B HopmanbHOM pexume paboThbl
3HEeprocucTemMbl 1 B HOpMarbHoOW cxeme paboTbl ceTu;

r) NOMHOro pasfeneHnsi 3HepProcUcTemMbl Ha HECMHXPOHHO paGoTalolyye YacTu anekTponepedad B
HOpMarbHOM pPeXuMe;

[) 3HaYUTENbHOro aBapMnHOro AeduunTa Unu n3bbiTka MOLLHOCTM B OAHOW U3 COeauHSIEMbIX YacTewn
3HeproobbeaMHeHNS;

e) pabotbl yctponcts BAIMNB unu AlNB B HOpMaribHbIX CXEME U pEXUME.

3.3.73. YcTpoincTBa aBTOMATM4ECKOro nNpeaoTBpaLLEeHUs HapyleHWA YCTOMYMBOCTM  MOTYT
BO3[€ENCTBOBATDL Ha:

a) OTKIIOYEHME YacCTU reHepaTopoB rMOPO3NEKTPOCTAHUMA U KaK WCKIKOYEHME - FeHepaTopoB WIu
OnOKOB TEMMOBbLIX 3NEKTPOCTaHLNINA;

6) BbICTpOE CHMXEHME UNn yBenNuYeHne Harpyskvu napoBbiMn TypbuHamu B npeaenax BO3MOXHOCTEN
Tennocunosoro obopyaosaHus (6e3 nocrnegyrolero aBTOMATUHECKOro BOCCTAHOBMEHWS MPEXHen
Harpyskun);

B) OTKIIOYEHUE (B UCKIMIOYUTENbHbLIX Cry4asix) YacTu Harpy3ku notpebuTtenen, nerko nepeHocsawmnx
KpaTKOBPEMEHHbIN  MepepbiB  3NeKTPOCHabXeHns (cneumanbHOe aBTOMaTM4ecKoe OTKIHYeHne
Harpysku);

r) oeneHne aHeprocucTeM (ecnuv ykasaHHble BbllLe MEPONPUSATUSE HEAOCTATOUHbI);

0) KpaTKoBpeMeHHoe ObIiCTpoe CHWKEeHWe HarpyskM napoBblX TypbuH (C nocneayowmm
aBTOMaTM4ECKUM BOCCTAHOBIEHUEM MPEXHEN Harpy3Kku).



YcTponctea aBToMaTU4ECKOro NpefoTBpaLleHns HapyLEeHU YCTONYMBOCTU MOTYT U3MEHATb PEXUM
paboTbl YCTPOWCTB MPOOOSIbHOM M MOMEPEYHON E€MKOCTHOM KOMMeHcauuu u apyroro obopynoBaHus
anekTponepeaayn, Hanpumep LUYHTUPYIOLWUX peakTopoB, aBTOMATUYECKUX PErynaTopoB BO3OyXaeHUs
reHepaTopoB M T. N. CHMXEHNE aKTMBHOW MOLLHOCTW 3MEKTPOCTaHUUA Npy noBpexaeHusx no 3.3.72,
nn. a n 6, XenaTenbLHO orpaHM4MBaTL TEM 06LEMOM 1 B OCHOBHOM TEMMW Cry4asiMu, KOrga 3To He BeaeT
K gencteuto AYP B sHeprocucTeme Unm K ApyruMm HebnaronpusaTHLIM NOCNEACTBUSM.

3.3.74. VIHTEHCUBHOCTb YNpaBnsaloLLMX BO3AENCTBUIA, NOAaBaeMbIX YCTPOMCTBAMN aBTOMaTU4ECKOro
npeaoTBpaLleHnst HapyLeHUn YCTOMYMBOCTU (Hanpumep, MOLLHOCTb OTKMIOYaeMbIX reHepaTopoB WUnn
rnybvHa pasrpy3ku TypOWH), OOMmKHa OnpeaensATbCs WMHTEHCUBHOCTb BO3MYLLAIOLWEro BO3AENCTBUS
(hanpumep, cbpoc nepeaBaeMon aKTMBHOW MOLLHOCTU MPWY BO3HUKHOBEHUU K3 1 NpoAomKNTENBHOCTL
rnocrnegHero) WNM nepexogHoro npouecca, (UKCMPYEMbIX aBTOMAaTUYECKW, a TaKKe TAKECTbio
MUCXOOHOr0 pexuma, QUKCUPYEMON TakkKe aBTOMaTUYEeCKU WKW, B UCKMIOYMTENbHbIX Chyyasx,
nepcoHarnom.

ABTOMATUYECKOE MNMPEKPALLEHUE ACUHXPOHHOIO PEXXUMA

3.3.75. [Ina npekpalleHuss acMHXpOHHOro pexuma (AP) B criydae ero BO3HWKHOBEHWUSI LOJKHbI B
OCHOBHOM MPUMEHSITLCA YCTPOMUCTBA aBTOMATUKK, OTNNYAIOLLME ACUHXPOHHBIA PEXUM OT CUHXPOHHbIX
KadaHui, K3 unu gpyrux HeHopmMarbHbIX PEXMMOB paboThl.

[To BO3MOXHOCTM yKasaHHble YCTPOWCTBA CrneayeT BbINOMHATb Tak, YTOObl OHW Mpexae BCero
CrnocobCTBOBaNM  OCYLLECTBNEHUIO  MEpPOMnpuATUA, HanpaereHHblX Ha obnerdeHve  ycrosun
PEeCUMHXPOHU3aLNK, HanpuMep:

ObicTpomy Habopy Harpysku TypbvHamMy UM YacTUHHOMY OTKITHOYEHUI0 noTpebuTtenei (B ToM Yactu
3HEpProcucTeMmbl, B KOTOPOWN BO3HUK OePULIMT MOLLHOCTK);

YMEHbLUEHWIO rEHEPUPYIOLLEN MOLLHOCTU NyTEM BO3AENCTBUS Ha PErynsTopbl CKOPOCTU TypOWH unu
OTKIMKOYEHMNSI YacTu reHepaTopoB (B TOW YaCTW SHEProcMCTEMbI, B KOTOPOIW BO3HUK U3BbITOK MOLLHOCTY).

ABTOMaTnyeckoe pasfeneHne SHEeprocMcTemMbl B 3aaHHbIX TOYKax MpPUMeEHsieTcs  nocne
BO3HMKHOBEHMS AP, ecnu ykasaHHble MeponpuaTMs He NPUBOAAT K PEeCUHXpOoHM3auun nocne
NPOXOXAEHNS 334aHHOTO YWCHAa LMKIOB KaYyaHWiA, v Npu AnuTenbHOCTM aCMHXPOHHOIO Xoda bonbLue
3afaHHoro npepgena.

B cnyyasx HegonmyCTUMOCTM aCWHXPOHHOIO pexuMma, OnacHOCTU unu Manow 3dEKTUBHOCTM
pecuHXpoHusaumn Ans npekpaweHms AP HeobxoguMo uWCnonb3oBaTb AeneHne C HavMEeHbLUMM

BpeMeHeM, npu KoTopoM obecrneumBaeTcs YCTOMYMBOCTb MO APYrUM CBA3AM U CENEKTUBHOE AeNcTBMe
aBTOMaTUKW.

ABTOMATUYECKOE OrPAHUYEHUE CHUXEHUA YACTOTbI

3.3.76. ABTOMaTn4eCckoe orpaHnyeHne CHUXKEHUS YacTOoTbl AOMMKHO BbINOMHATLCS C TakuM pacveTomMm,
yToObl Npu nOGOM BO3MOXHOM AeduunTe MOLLHOCTU B 3HEpProodbbeanHeHUKn, 3HeprocucTeme,
3Heproysne BO3MOXHOCTb CHUXEHWSA YacToTbl HUKe YpoBHSA 45 Il Bbina ncknoveHa NomHoCTbio, Bpems
paboTbl ¢ YacTtoTom HWxe 47 'y He npesbiwano 20 ¢, a ¢ yactoTon Huxe 48,5 Ny - 60 c.

3.3.77. Cuctema aBTOMaTU4ECKOro OrpaHNYeHNs CHUKEHUS YacTOThbl OCYLLECTBNAET:

aBTOMaTUYECKWI YaCTOTHbIN BBOA pes3epsa;

aBTOMaTUYECKyI0 YaCTOTHYIO pa3rpy3ky (AYP);

OOMONHUTENBHYIO Pa3rpysky;

BKIIOYEHNE NMUTaHNS OTKIIOYEHHBIX NOTpebutenen npu BocctaHoBneHn yactoTsel (HATB);

BblAEMNeHne 3MneKTPOCTaHUMM WNN reHepaTopoB CO cOanaHCMpOBAHHOW Harpyskow, BblaeneHue
reHepaTopoB Ha MUTaHWe COBCTBEHHbIX HYX 3NEKTPOCTaHLUMN.



3.3.78. ABTOMaTU4eCKnin BBOA pe3epBa Npu CHUXKEHUW YacTOTbl AOMMKEH UCMONb30BaTbLCA B NEPBYIO
ovepedb, 4TOObl MO BO3MOXHOCTW YMEHbLUMTb OObLEM OTKIYEHWS WNN ANWMTENbHOCTb NepepbiBa
nuTaHusa notpebuTtenen, n npegycMmaTpusaet:

MOBUNU3aUMIo BKMHOYEHHOTO pes3epBa Ha TennoBbIX 3N1EKTPOCTAHUMNAX;
aBTOMaTU4EeCKUN nycK rmgpoarperatoB, HaxoaAaLWmnxca B pe3epse,

aBTOMaTU4EeCKUN Mnepexon B akTMBHbIA PexXum rmaporeHepaTopoB, paboTalwmx B pexunve
CUHXPOHHbBIX KOMMEHCATOPOB;

aBTOMaTU4ECKNN nycK I'a30Typ6VIHHbIX YCTaHOBOK.

3.3.79. ABTOoMaTtuyeckas 4acToTHas pasrpy3ka npegycmaTtpuBaeT OTKM4YeHne notpebuTtenen
HebonblwMMK  JonsAMW N0 Mepe  CHwkeHusa 4actotel (AYPl) wnu no wmepe yBenuyeHus
NPOJOMKUTENBHOCTU CyLLLECTBOBaHNSA NMOHWXEHHON YacToThl (AYPII).

Yctpoiictea AYUP [OMmKHbI yCTaHaBMMBATLCS, Kak MpaBUio, Ha MOACTaHUMSX SHEepProcUcTeMb!.
[onyckaeTca vx ycTaHOBKa HEMOCPEACTBEHHO Y NoTpebuTenen nog KOHTPONEM SHEProCUCTEMBI.

O6beMbl OTKIMIOYEHUS Harpy3kuM yCTaHaBnMBaKOTCH, UCXOAA M3 obecneyeHns addeKTUBHOCTM npu
nobbIX BO3MOXHbIX AeduunuTax MOLLHOCTM; OYepedHOCTb OTKMYeHMs BbiOupaeTca Tak, 4ToObI
YMeHbLUMTL ylepb oT nepepbiBa 3MNeKTPOCHabXeHus, B 4aCTHOCTU OOMKHO MPUMeHATbCS Bonbluee
ymucno yctponcte un ovepeden AYP, Bonee oTBETCTBEHHble MOTPEOUTENVN AOMKHBI MOAKMIOYATECA K
6onee fansHNM Mo BEPOATHOCTM cpabaTbiBaHUS ovepeasm.

Oewnctene AYP pomkHO GbITb cornacoBaHo ¢ pabotom yctporncte AlNB u ABP. Heponyctumo
yMeHblLueHne obbema AYP 3a cyeT aericteusa yctponcts ABP unm nepcoHana.

3.3.80. YcTponcTtea AONONHUTENLHOM Pasrpy3kn AOMKHbI MPUMEHATLCA B TEX SHEeprocucTemax unm
YacTsIX 3HEpProcuUcTembl, rae BO3MOXHbI OCOOEeHHO 6Gonbluve MecTHble AedUUMTbI MOLLHOCTW, Mnpu
KoTopbIx AenctBue yctporctB AYPI okasbiBaeTcs HegoCTaTOMHO 3(MMEKTUBHBLIM MO 3HAYEHWUIO U
CKOpPOCTW pasrpysku.

HeobxoamMMocTb BbINOMHEHUST AOMOMHUTENBHOW pasrpy3kn, ee obbem, a Takke GakTopbl, No
KOTOPbIM OCYLLIeCTBNSIETCA ee cpabaTtbiBaHWe (OTKMIOYEHUEe NUTAIOLWMX 3MEeMEHTOB, COPOC aKkTMBHOM
MOLLHOCTM U T. .), ONpeAensaeTca 3HeprocMcTeMOomn.

3.3.81. Yctponctea YAIB wucnonb3yloTcs ANS YMEHbLUEHUS nepepbiBa MUTaHUS OTKIOYEHHbIX
notpebuteneir B YCNOBMAX BOCCTAHOBIMEHUS 4acToTbl B pe3ynbTaTte peanusauMm pesepsoB
reHepvpylowen  MOLUHOCTW,  PECUHXPOHM3AUMM UMW CUHXPOHU3aLUW MO  OTKMNIOYMBLLENCH
aneKkTponepeaaye.

Mpu pasmeLLeHnn yCTPOMUCTB U pacnpeneneHnn Harpysku no odepeasam YAIB cnegyeT yuuTbiBaTh
CTeneHb OTBETCTBEHHOCTUN NOTpebutenen, BEPOATHOCTb UX OTKMNOYeHNs aenctenem AYP, cnoXHOCTb U
ONUTENbHOCTb HEaBTOMaTUYECKOrO BOCCTAHOBIIEHNS 3MNEKTPONMTaHUS (MCXOAA U3 MPUHATOrO nopsiaka
obenyxmeaHma obbekToB). Kak npaeuno, odepeaHOCTb BKMOYEeHUs Harpy3km ot YATB gomkHa 6biTb
o6paTHOM NO CpaBHEHMIO C NpUHATOM ansa AYP.

3.3.82. BblgeneHue anekTpoCcTaHUMA UMW  reHepaTtopoB cO cHanaHCUpPOBAHHOM  HarpysKow,
BblAereHne reHepaTopoB Ha NUTaHWe CODCTBEHHbIX HYX NPUMEHAETCS:

ONsA coxpaHeHus B paboTe COBCTBEHHbIX HYX[ 3NEeKTPOCTaHLNI;

Ona npefoTBpalleHUs MOfHOro MNoralleHust 3NeKTPOCTaHUM Mpu OTKase WM HeLoCTaTOYHOW
3(PPEKTMBHOCTM YCTPONCTB OrpaHUyeHust CHUXeHus yactoTol no 3.3.79 n 3.3.81;

ansa obecnevyeHns nuTaHMa 0cobo OTBETCTBEHHbBIX NOTpebutenen;

B3aMeH [OMNONHUTENBHOW Pasrpysku, Korga aTo TEXHUYECKN N 9KOHOMUYECKHM LienecoobpasHo.

3.3.83. HeobxoamMMOoCTb NMPUMEHEHUSA [OMOMHUTENBHON pasrpy3kn, obbeMbl OTKMOYaemoun (npu
AYP) n Bknovyaemon (npu YATB) Harpysku, ycTaBku No BPEMEHW, YacTOTe U APYrMM KOHTPONMPYEMbIM

napameTpaMm [ YCTPOWCTB OrpaHUYEHUs CHWXEHUS 4YacToTbl ONpedenstoTcs Mpu dKcniyaTauuu
3HeprocmcTem B cOOTBETCTBUM C 1T 1 ApYyrumMn AVPEKTUBHBIMU MaTepuanamm.



ABTOMATUYECKOE ONrPAHUYEHUE NOBbLIWEHUA YACTOTbI

3.3.84. C uenbio npegoTBpalleHnsi HeAonyCTMMOro MOBBILEHUSA YaCTOTbl HA TEMNMOBbIX CTaHUUSX,
KOTOpblE MOTyT OKa3aTbCs paboTaloWMMU napannernbHO C FMAPO3NEKTPOCTAHUUSIMU 3HAYUTENBHO
6onbluen MOLHOCTU B YCroBuAX cbpoca Harpysku, AOMMKHbI MPUMEHATLCH YCTPOWCTBA aBTOMATMKK,
OeNCTBYIOLLEN NPY MOBBILLEHWUN YacToThl Bbile 52-53 My. OTu ycTporicTBa AOMKHbI B NEPBYO o4Yepeab
OencTBoBaTb Ha OTKMYeHne 4actu reHepatopoB [OC. B03MOXHO nNpUMEHEHUE YCTPOWCTB,
nevicteytolmx Ha otaeneHne TOC ¢ Harpyskow, MO BO3MOXHOCTM COOTBETCTBYHOLLEN UX MOLLHOCTU, OT
aC.

Kpome TOro, B ysnax sHeprocucTembl, cogepxawmx Tonbko MNIC, AomkHbl npegycmaTpuBaThbes
YyCTPOWCTBa, OrpaHu4MBaloMe aBapuHOE MOBblILIEHNEe 4YacToTbl 3HaveHnem 60 [ 3a cuet
OTKIMIOYEHMSA YacTU reHepaTopoB Ans obecneyeHns HopMarnbHOW paboTbl ABUraTeNbHOM Harpysku, a B
y3nax, cogepxawmx Tonbko TOC, - yCTpONCTBa, OorpaHnyMBamoLLme AnMTenbHOe NOBbILLEHWE YacToThbl
3HayeHneM, Npu KOTOPOM Harpyska 3HeprobnokoB He BbIXOAUT 3a npefernbl UX PerynupoBOYHOrO
AvanasoHa.

ABTOMATUYECKOE OrPAHNYEHUE CHUWXEHUA HAMPAXEHUA

3.3.85. YcTponctBa aBTOMaTUYECKOrO  OFPaHUMYEHUS  CHWKEHWS  HamnpsbkeHUs  OOSTKHbI
npegycmaTpmBaTbCs C LEMbi0 UCKMIOYEHUS] HapyLleHUs1 YCTOMYMBOCTU Harpy3kM U BO3HWKHOBEHUS
NaBVHbI HAMPSKEHWSA B NOCneaBapuiiHbIX YCIOBMAX paboTbl 3HEProCUCTEMbI.

YKasaHHble YCTPOMCTBA MOMYyT KOHTPOMMPOBaTb KPOME 3HAYEHWUS HanpsbkeHWs Opyrve napameTpsl,
BKIIOYas MPOWM3BOAHYI0 HamMpshKeHWs, U BO3AEWCTBYIOT Ha (POPCUMPOBKY BO3OY>XKOEHWUS CUHXPOHHbIX
MaLUnH, OPCUPOBKY YCTPOWCTB KOMMEHCALUMW, OTKMIOYEHNE PEAKTOPOB U B NMOPSAAKE UCKIIOYEHUS], Mpn
HEeJOCTaTOYHOCTU CETEBbLIX MEPONPUATUI U HANN4YUM 06OCHOBAHMS - HA OTKINIOYEHNe NoTpebuTtenen.

ABTOMATUYECKOE ON'PAHMYEHUE MNMOBbLILUEHUA HANPAXEHUA

3.3.86. C wuenbl oOrpaHuMYeHUs AONUTENbHOCTM BO3AEWCTBUSA MOBBILIEHHOMO HaMpsbkeHWs Ha
BbICOKOBONbTHOE 0OOpyAOBaHWE JNWHUMI  JneKTponepedayun, SMeKTPOCTaHUMA U MOACTaHLWMA,
BbI3BAHHOrO OAHOCTOPOHHUM  OTKMYeHneM a3 nuHWIA, OOMKHbI NPUMEHATBCS  YCTPOMCTBA
aBTOMAaTUKW, OENCTBYKOLIME Npu MNoBbiweHuM HanpskeHus Bbiwe 110-130% HOMMHaNbHOro, npu
HEeOOXOAMMOCTM C KOHTPOMieM 3HayeHusl U HarnpaeBfeHusl PeakTUBHOM MOLLHOCTM MO  JIMHUSIM
anekTponepenayn.

3T ycTpoicTBa [OMKHbI [EMCTBOBATb C BbIOEPXKKOW BpPEMEHMW, Y4uTbiBatolleid [OonyCcTUMYH
ONUTENBHOCTb NepeHanpsiKeHNn 1 OTCTPOEHHOM OT AMUTENBHOCTM KOMMYTALMOHHBIX U aTMOCHEpPHbIX
nepeHanpsikeHWn U KayaHuii, B MEepBYD oyepefdb Ha BKMHOYEHME LUYHTUMPYIOLLMX PeakTopoB (ecnu
TAKOBblE WMEITCA Ha AnekTPoCTaHUuMM WM NOACTaHUMM, rOe  3adUKCUPOBaHO MOBbILLEHME
HanpsbkeHus). ECnM Ha 3nekTpoCTaHUMM WM MOACTaHLUMM OTCYTCTBYIOT LUYHTUPYHOLLME peakTopsbl,
MMeloLLMe BLIKMIOYATENW, WU BKIOYEHWE PEaKTOpOB He MpUBOAUT K TPeByeMOMY CHUXEHWIO
HanpsKeHUs, YCTPOMCTBA AOMKHbI AEVCTBOBaTb HA OTKIOYEHWE IMHWW, Bbi3BaBLUEN MOBbILIEHNE
HanpsKeHUs.

ABTOMATUYECKOE MNPEAOTBPALLEHUE NMEPEMPY3KU OBOPYAOBAHUA

3.3.87. YcTponcrtea aBTOMaTU4eCKoro npegoTBpaLleHms neperpysku obopynoBaHus
npegHasHayeHbl OMS OrpaHWYeHWs ONUTENbHOCTM Takoro Toka B JUHMAX, TpaHcdopmaTopax,
YCTPOWMCTBAax NPOAOSbHOW KOMMEHCaLmMK, KOTOPbIN NpeBbIaeT HaMbonbLUMN ANUTENBHO AONYCTUMbIVA U
ponyckaetca meHee 10-20 MuH.

YKasaHHble yCTpOWCTBA [OSKHbI BO34EWCTBOBATb Ha pas3rpy3Ky 3neKTpoCTaHUMW, MOryT
BO3[ENCTBOBATb Ha OTKMOYeHWe noTpebutener n geneHve cUCTEMbl, a B KadyecTBe MocneaHen



CTYMEHU - Ha OTKIIOYEHME NeperpyxatoLlerocst obopynoBaHust. Mpu 3ToM AOIMKHBI ObITb MPUHATEI MEpPbI
no NpegoTBpaLLEHUIO HApPYLUEHMI YCTONYMBOCTI 1 APYrMx HeGnaronpusaTHbIX NOCNeaCTBUNA.

TENEMEXAHUKA

3.3.88. CpeanctBa TenemexaHuku (TeneynpasrneHue, TenecurHanusauus, TeneusmepeHue u
TeneperynMpoBaHne) [AOSKHbl MPUMEHSTbCS  ANs  AWCNETYEPCKOro YNpaBneHusi TepputopuanbHO
paccpefoTOYEHHbIMU 3NEKTPOYCTAaHOBKaMU, CBSI3aHHbIMU OOLUMM peXuMoM paboTbl, M UX KOHTPONS.
Ob6si3aTenbHbIM  YCIOBUEM MPUMEHEHWSI CPeACTB TENEMEXaHWKU SBMSEeTCS HanuMuume TeXHUKO-
3KOHOMMYECKON LenecoobpasHocTu (NoBbllleHne 3PdPEKTUBHOCTU AUCNETYEPCKOrO YnpaBneHus, T.e.
ynyJlleHVe BeLeHUS PEXUMOB U MPOU3BOACTBEHHLIX NPOLIECCOB, YCKOPEHWE NMKBUAALMU HapYLLEHWIA
W aBapui, MNOBbILIEHNE 3SKOHOMWYHOCTM W HaAeXHOCTM paboTbl 3NEKTPOYCTaHOBOK, YmMydlleHue
KayecTBa BblpabaTbiBaEMON SHEPrUU, CHUXKEHMNE YMCIIEHHOCTM 3KCMNyaTaLMOHHOIO NepcoHana u oTkas
OT MOCTOSIHHOTO AEXypCTBa NepcoHarna, yMeHbLueHve nnowagelnt NpoM3BOACTBEHHbIX NMOMELLEHWUN U T.
n.).

CpepacTBa TenemexaHukM MOTyT MPUMEHSTBCS Takke ANs Tenenepefayn curHanos cuctem APYM,
NPOTUBOABaPUINHON aBTOMATMKN U APYrMX CUCTEMHbIX YCTPOWCTB PEryrnMpoBaHns U ynpaBneHus.

3.3.89. O6beMbl TenemMexaHM3auun 3neKTPOYCTaHOBOK AOMXHbI ONPeAensATbCs oTpacnesbiMU Unu
BEJOMCTBEHHbLIMU MOMNOXEHUSIMU U YCTaHaBNMBaTbCA COBMECTHO C obbemamu aBTomaTu3aumu. MNpu
3TOM cpefcTBa TenemexaHusauum B MepBYlO odepedb AOMMKHbI MCnonb3oBaTbcs Ans  cbopa
MHOPMaLMM O pexmmax paboTbl, COCTOSIHUM OCHOBHOMO KOMMYTALMOHHOTO 060pyAoBaHMS,
N3MEHEHUSIX NPU BO3HUKHOBEHWW aBapUMHbIX PEXWMOB WIW COCTOSIHWNA, a Takke Ansi KOHTpons 3a
BbINOMHEHNEM  PACMoOpPsSiKEHUA MO MPOWM3BOACTBY  MNEPEeKNioyeHuid  (MNaHOoBbIX, PEMOHTHBIX,
onepaTMBHbIX) U BEOEHWNIO PEXMMOB 3KCMNIyaTaunoOHHBbIM NepCoHanom).

Mpn onpepeneHun obbemMoB TenemMexaHusauuu 3SreKTPoyCTaHOBOK 6e3 MOCTOsIHHOro AexypcTea
nepcoHarna B MepByl0 O4epeab AOMMKHA ObiTb paccMOTpeHa BO3MOXHOCTb MPUMEHEHWS MPOCTENLIein
TenecurHanusaumu (aBapuimHo-npeaynpeanTensHas TenecurHanu3aums Ha gsa unu 6onee curHanos).

3.3.90. TeneynpaBneHne [OOMKHO MpegycmatpuBatbcd B obbeme, Heobxoaumom  Ans
LEHTPanu30BaHHOIO peELUEHNss 3adady MO YCTAHOBIEHWMIO HAAEXHbIX W 3KOHOMUYECKU BbIFOOHbIX
pexnmoB paboTbl ANEKTPOYCTAHOBOK, paboTaloLmMX B CNOXHBIX CETAX, €Cnv 3TN 3a4ayn He MoryT GbiTb
peLleHbl cpeacTBamMy aBTOMaTUKM.

TeneynpaBneHne OOMKHO NMPUMEHATbCA Ha obbekTax 6e3 MOCTOSHHOrO AeXypcTBa MepcoHana,
[JonyckaeTcsi ero npuMeHeHne Ha obbekTax C MOCTOSIHHBIM AEXYPCTBOM MepcoHarna npu ycroBum
yacToro u ahHEKTUBHOIO MCMOMb30BaHUS.

Ons TeneynpasndemMblX 3NIEKTPOYCTAHOBOK onepaunn TerneynpaBneHusd, TaK Xe Kak n nencreune
yCTpOIZCTB 3aliutbl M aBTOMATUKKW, He OOJIKHbI Tpe6OBaTb AONOJSTHUTENbHbIX  OnepaTUBHbIX
nepeKmoquWl Ha MecTe (C Bble310OM 1N BbISOBOM OnepaTnBHOIo nepCOHana).

anI NPUMEpPHO paBHOLIEHHbIX 3aTpaTax U TEeXHUKO-BKOHOMUYECKMX MNoKadaTtendx npeanodvyteHune
AOJDKHO OTAaBaTbCA aBTOMaTusaumm nepen teneynpaBneHnem.

3.3.91. TenecurHanusauus 4omKHa npegycmaTpmBaThCs:

ana OT06pa)KeHI/I$| Ha OgucneTt4yepcknx MyHKTax MoJyioxXeHna U COCToAHMA  OCHOBHOIO
KOMMYTauMUOHHOIo 060pyJJ,OBaHVIFI TeX QJ3NEeKTPOYyCTaHOBOK, HaxoaAwKnXcad B HenocpenCTBEHHOM
onepaTtuBHOM YynpaBleHUn unn BeaeHun OucneT4epcKnx MyHKTOB, KOTOpPble MMEKT cylecCTBeHHoe
3Ha4YeHne Ona pexnmMma pa6OTbI CUCTEMbI 3Hepr0CHa6)KeHVIF|;

Ons BBOAA UHOpMaLMK B BblMUCAUTESbHbIE MaLUUHbI UIN yCTpOI;ICTBa 06p860TKI/I MHopMaLmu;
Ons nepefayn aBapuiHbIX U npeaynpegntenbHbIX CUrHanoB.

TenecurHanusauusi C 3NeKTPOYCTAHOBOK, KOTOpble HAaXOAATCH B OMNEpaTUBHOM  YNpaBrieHuu
HECKOINbKMX AUCMEeTYEPCKUX MYHKTOB, Kak NpaBuMo, [OOSbkHa nepefaBaTbCsl Ha  BbILLECTOALMMN
OMCMEeTYEPCKUA MYHKT NyTEM PEeTpaHCnAUMU UnmM oTbopa C HWDKECTOALEro AWCMEeTYEPCKOro MyHKTa.
Cuctema nepegaun uHpOpMauUuW, Kak npaBuNoO, AOMKHa BbINOMNHATLCA He 6Gornee 4em € ofHOM
CTYNEeHbIO PETPAHCIIALNN.



[Ons TenecurHanusaumMm COCTOSIHUMS WKW MOSIOXEHMUS 060py,D,OBaHVIFI ANEKTPOYCTaHOBOK, KakK
npasunno, AoMKeH ncnonb3oBaTbCA B KadeCcTBe gaT4yuka oAuH BCMOMOraTeNbHbIA KOHTaKT UMW KOHTaKT
pene-noBTopuTtena.

3.3.92. TenenavepeHuss [OMKHbI obecrneunBaTb nepefadyy OCHOBHBIX 3MEKTPUYECKUX UMK
TEXHOMOIMYECKMX MapamMeTpoOB (XapakTepusyloLMX pexumMbl paboTbl OTAENbHbLIX 3MEKTPOYCTaHOBOK),
HeobXoaMMbIX ANSi YCTaHOBMNEHWS W KOHTPOMS ONTMMaribHbIX PEXWMOB paboTbl BCeW cUCTEMbI
3HeprocHabXxeHusi B LieNoM, a Takke ANnsi NpeAoTBpaLLeHns Unv Nnkeuaaumm BO3MOXHbIX aBapUnHbIX
NpoLEeccoB.

Tenem3mepeHM;| Hanbornee BaXHbIX napamMeTpoB, a TaKXe napamMeTpoB, HeobOxoamMMbIx Ans
FIOCJ'IG,D.yIOLLl,GVI peTpaHcnaunn, CyMMnUpoBaHnAa Unmn pernctpaunn, 4OoMmKHbl BbINOMHATLCA, KaK npaBuiio,
HenpepbIBHbIMU.

Cucrema nepenavun TenemamepeHMVl Ha BblllecTodlmMe aumcneTyepckme MnyHKTbl, KakK npaBuio,
OOJDKHA BbINOSNHATLCA He Bonee YemM ¢ ogHon CTYNeHblo peTpaHcnaunn.

TenenamepeHusi napameTpoB, He TPeOYLWMX MOCTOSIHHOIO KOHTPOMs, AOIMKHbI OCYLLECTBMSTHCS
NeprvoanYeckn Unm no BbI3OBY.

Mpy BBINOMHEHUM TENEW3MEPEHU [OIKHbI Y4UTBIBATLCA HEOBXOAMMOCTb MECTHOro oTcyeTa
napamMeTpoB Ha  KOHTPONMMpPyeMblX MNyHKTax. M3amepuTenbHble npeobpasoBatenu  (daTyvku
TeneunamepeHuit), obecneuvBaloliMe MECTHbIA OTCYET MOKa3aHWi, Kak MpaBuno, AOJKHbI
yCTaHaBNMBaTbCA BMECTO LUMTOBLIX NPMOOPOB, €CrnvM Npu 3TOM COXPaHSIETCA Kracc TOYHOCTU
namepeHuin (cMm. Takke m. 1.6).

3.3.93. O6bembl TeneMexaHu3aLuy 3N1eKTPOYCTaHOBOK, TPeBOoBaHUSA K YCTPOWCTBAM TelleMeXaHuKu
W KaHanam CBs3W (TpakT Tenenepegadn) Mpu UCMOMb3OBaHWWU CPELCTB TerieMexaHukM Ans uenen
TeneperynMpoBaHus ONpeaensoTca B YacTW TOYHOCTU, HaAEXHOCTW U 3anasfblBaHus MHopMaumm
NPOEKTOM aBTOMATUYECKOTO PEryrMpoBaHWsi 4acToTbl U TMOTOKOB MOLLHOCTM B O6GbeAMHEHHbIX
3HeprocucTemax. TeneusmepeHuss napamMeTpoB, HeoGXoAWMbIX AN CUCTEMbl aBTOMAaTUYECKOro
perynmpoBaHusi 4acToTbl U MOTOKOB MOLLHOCTM, AOMKHbI BbINOMHATLCS HENPEPbLIBHLIMU.

TpaKT Tenenepenayun, I/ICI'IOJ'Ib3yeMbII7I Ona n3amepeHmna nNoTokoB MOLLHOCTU, a TakKke And nepenayu
curHanoB TeneperynmposaHnAa Ha OCHOBHbIe Wk rpynny perynupyrolimx SJ'IeKTpOCTaHLl,VIVI, KakK
npasuno, AOJHKeH UMeTb ,El,y6J'II/IpOBaHHbIIZ KaHan TenemexaHwku, COCTOALLMN 13 ABYyX He3aBUCUMBbIX
KaHalioB.

B YCTPOVICTBaX TeneMexaHuKM [OOSMKHbl ObiTb npegycMoTpeHbl  3alunThl, BOS,CI,GVICTByI'OLIJ,VIe Ha
CucTteMy aBTOMaATU4YEeCKOro perynupoBaHua nNpu pasfinyHbliX MNoBpexaeHuax B yCTpOIZCTBaX mnm
KaHanax tenemMexaHukn.

3.3.94. B kaxaoM oTAenbHOM crnyyae AofkHa BbiTb paccMOTpeHa Lienecoobpas3HoCTb COBMECTHOMO
pelleHnss BOMPOCOB TenemMexaHm3aumn (OCOBEHHO Mpy BLIMOMHEHUM KaHamnoB TeneMexaHuku |
OVCNETYEPCKMX MYHKTOB) B CUCTEMaXx 3MeKTpo-, ra3o-, BOJO-, TEMO- U BO3AYXOCHABGXKEHUS! U YITUYHOTO
OCBELLIEHUS, KOHTPOSS U YNPaBeHNsa NPOU3BOACTBEHHbIMW NMPOLECCaMMm.

3.3.95. [Ins KpynHbIX NOACTAHLUIA M SNEKTPUYECKUX CTaHLUMI C BOMNbLUMM YMCIIOM reHepaTopoB 1 Npu
3HaYMTENbHbIX PACCTOSAHMAX OT MALLMHHOIO 3ana, NOBbICUTENbHOW NMOACTAHUMU WU APYIMX COOPY>XEHUN
NeKTPOCTaHUUM [0 LEeHTpanbHOro MnyHKTa YyhnpaBreHus npu TEeXHUYecKkon LenecoobpasHocTu
HeobxoAMMO npegycMmaTpuBaTb CPeAcTBa BHYTPUOOBEKTHOM TernemexaHusdauum. O6bembl CpeacTs
BHYTPMOOBEKTHON TenemexaHusaumm [OSKHbl BblOupaTbCA B COOTBETCTBUM C  TpeboBaHuaMMK
TEXHOMOTMYECKOro YNpaBfeHNs 3MEeKTPOCTaHLUUIA, a Takke C TEXHWKO-3KOHOMUYECKUMU nokKasaTensamu
NpW KOHKPETHOM MPOEKTUPOBAHWM.

3.3.96. Npu coBMeECTHOM NPUMEHEHUN PasfNYHbIX CUCTEM TeNleMeXaHWKM Ha OAHOM AUCNETYEPCKOM
NyHKTe onepauumn, NPou3BoANMbIE ANCMETYEPOM, AOMMKHbI ObITh, KAk MPaBUIo, OANHAKOBBLIMU.

3.3.97. lMpu npUMeHeHMN YCTPONCTB TENEMEXaHMKN OOIMkHA OblTb NMPefyCMOTpPeHa BO3MOXXHOCTb
OTKIMOYEHMSA Ha MeCTe:

OJHOBPEMEHHO BCeX Lenen TeneynpaBrneHUss M TenecurHanusaumm npu rnomoLLu YCTPOKCTB,
obpasyoLumx, kak NpaBuno, BUAMMBbIA pa3pbIB Lenu;

Luenen TeneynpaBfeHWss W TenecurHanusaumm Kaxgoro obbekTa C MOMOLBI0  crheumanbHbIX
3aXMMOB, MCMbITaTenbHbIX 610KOB 1 APYrnX YCTPOWCTB, 06pasyoLwmnx BUANMBIN pa3pbiB Lenu.



3.3.98. BHelwHWe cBA3N YCTPOWCTB TernemMexaHuku AOMXKHbl BbIMNOMHATLCA B COOTBETCTBUN C
TpeboBaHuamu rn. 3.4.

3.3.99. 3nekTpouameputensHble npubopbl-npeobpa3oBatenu (faTinku TenensmepeHni), SBnssco
CTaUMOHAPHBIMW 3NEKTPOU3MEPUTENBHLIMW NMPUBopamn, AOMKHBI YCTaHaBNUBATLCA B COOTBETCTBUM C
rn. 1.6.

3.3.100. B kayecTBe kaHanoB TenemexaHnkn MoryT 6biTb MCNOMb30BaHbl NPUMEHAEMbIE AN APYrUX
uene WM camocToaTeNnbHble MPOBOAHblE  (KabemnbHble W BO3AYLIHbIE, YNIIOTHEHHbIE U
HEeYyNnoTHEHHbIE) KaHanbl, BbICOKOYACTOTHbIE kaHanel no BJ1 n pacnpepenutensHon cetu, paguo u
papvoperneviHble KaHanbl CBA3W.

Bbl60p cnocoba opraHmsauun KaHarnoB TeJlleMexaHUKn, ucnosib3oBaHne CyuwecTByrLWnx wnn
opraHmn3auna camMoCToATENbHbIX KaHanoB, HeobxoaAMMOoCTb pes3epBupoBaHNA OOJDKHbI onpeanenAaTbca
TEXHUKO-3KOHOMMNYECKOM Ll,eJ'IeC006p83HOCTbI'O n TpeﬁyeMOVl HaOAEeXHOCTbHO.

3.3.101. [Ons paumoHanbHOro MCNosib3oBaHMsa annapaTtypbl TeNemMexaHuWku U KaHaroB CBA3W Npu
obecnevyeHnn HeobxoaMMON HageXHOCTU N JOCTOBEPHOCTUN Nepefaydn uHdopMaumnm fonyckaeTcs:

1. TenemamepeHme MOLLUHOCTU HEeCKOINbKUX napannesrbHbIX NUHWA aneKkrTponepegadyn oaHoOro
HanpsaXXeHna BbINONMHATL Kak O4HO Tenen3MepeHune cymmapHon MOLLHOCTMW.

2. ins TenensmepeHuns No BbI30BY HA KOHTPONMPYEMOM MYHKTE NPUMEHSTb 0bOLLMe yCTpPonCTBa Ans
OOHOPOAHbLIX MW3MEPEHWN, a Ha [JUCNeTYEepPCKUX MyHKTax - obwme npubopbl ANA M3MepeHun,
NOCTYNaLWMX C Pa3HbIX KOHTPONMPYEMbIX MYHKTOB; NPU 3TOM AOSKHA OblTb UCKMIOYEHa BO3MOXHOCTb
OOHOBPEMEHHOW nepefayn unv npuema nsmMepeHun.

3. [Ons cokpalweHuss obbema TeneumsMepeHuWin paccMaTpvBaTb BO3MOXHOCTb 3aMeHbl KX
TenecurHanusauuen npefenbHbIX 3HA4YEeHUA KOHTPONMMPYEMbIX MapamMeTpoB WKW  YCTPOWCTBaMu
CUrHanu3aumu u perucTpaumm oTKNOHEHUA NapaMeTpoB OT YCTaHOBIEHHO HOPMbI.

4. [ns oOOHOBPEMEHHOW nepefayn HenpepbiBHbIX TENensMepeHuin u  TenecurHanusauuu
NCMonb30BaTb KOMMMEKCHbIE YCTPONCTBA TeNemMexXaHuKu.

5. PaboTa ogHoro nepegawuiero yCTpOVICTBa TelleMexaHMKn Ha HeCKOJ1IbKO AncneT4yepCknx nyHKTOB,
a TakKke ogHoro yCTpOVICTBa TeneMexaHmkKn gucneTdyepcKkoro nyHKTa Ha HECKOJIbKO KOHTPOInpyemMblX
MYHKTOB, B YaCTHOCTK OnA c6opa MHOPMaLMK B rOPOACKMX N CENbCKUX pacnpeaenntenbHbIX CETsX.

6. PeTpaHcnaums Ha gucneTyepckuid NyHKT NpeanpusTUSt 3NeKTpoceTen C AUCNETYEPCKMX MYHKTOB
YYaCTKOB 3NeKTpMAULNPOBAHHBIX Xene3HblX AOPOor TenecurHanusaumm u Ternen3mepeHuin ¢ TAroBbiX
noAcTaHLUWN.

3.3.102. MuTtaHne yCcTpOWCTB TENEMEXaHWKM (Kak OCHOBHOE, TaK U pe3epBHOE) Ha OUCMETYEPCKUX U
KOHTPONMPYEeMbIX MYyHKTaxX OOIMKHO OCYLLECTBMSATLCA COBMECTHO C MUTaHWEM annapaTtypbl KaHanos
CBS3U U TENIEMEXAHVIKN.

PesepBHOe nuTaHWe YCTPOWCTB TerleMexaHWKW Ha KOHTPOMMPYEeMbIX MYHKTax C OnepatuBHbIM
nepemMeHHbIM TOKOM AOSMKHO NpeaycMaTpmBaThbCs Npy Hanuyum UCTOYHMKOB Pe3epBUpPOBaHUS (apyrue
CeKUMM CUCTEM LUMH, pe3epBHble BBOAbI, AKKYMyNATOpHble 6aTapen YCTPOWCTB KaHanoB CBS3W,
TpaHcdopMaTopbl HaNPsHKeHWs Ha BBOAAX, OTOOP OT KOHAEHCaTopoB CBA3W U T. Nn.). Ecnu pesepsHble
WCTOYHMKN MWUTaHWA ANs Kakux-nmbo Apyrmx uenen He npegycMmaTpuBaloTCcs, TO pesepBMpOBaHuMe
nUTaHMA YCTPOWCTB TeneMexaHuku, Kak npaBuno, He [OMKHO npegycMmaTtpusatbes. PesepsHoe
nMTaHne YCTPOWCTB TeNeMexaHWKN Ha KOHTPONMPYEMbIX MYHKTaX, MMEIOLLMX akKyMynsTopHble 6aTapen
onepaTMBHOIO TOKa, [OMKHO OCYyLWEeCcTBRATbCA 4epe3 npeobpasoBaTenu. PesepBHoe nwuTaHue
YCTPOWNCTB TeNeMexaHVKk1, YCTaHOBIEHHbIX Ha ANCNETYEPCKUX MyHKTaxX 06 beANHEHHbIX 3HEPrOCUCTEM U
npeanpuATUn AnNeKkTpoceTemn, AOMKHO OCYLLECTBASATECA OT HE3aBUCUMbIX MCTOYHUKOB (aKKyMYNSTOPHOW
b6atapen c npeobpasoBatensamMy MNOCTOSHHOrO TOKa B MEpPeMeHHbIW, ABuratens-reHepatopa
BHYTPEHHEro CropaHusi) COBMECTHO C YCTPONCTBAMW KaHaNoB CBA3WN U TENeMeXaHUKN.

Mepexoq Ha paboTy OT MCTOYHMKOB PE3EPBHOMO MUTAHWUSI MPU HapyLUEHWU 3NEKTPOCHabXeHUs
OCHOBHbIX UCTOYHUKOB AOMKEH OblTb aBTOMaTU3npoBaH. HeobXoaMMOCTb pe3epBMPOBaHNS MUTAHUS Ha
ONCNEeTYEPCKUX MYHKTaX MPOMbILUSIEHHBIX NPeanpusiTUin JoMkHa onpefensaTbcs B 3aBUCUMMOCTM OT
TpeboBaHWii N0 06eCNeYEHN0 HAOEKHOCTN SHEPTOCHABKEHNS.

3.3.103. Bca annapaTypa 1 naHenun TenemexaHukn AOMKHbl UMeTb MapKUPOBKY U yCTaHaBNMBaTbCA
B MecCTax, yAoOHbIX ANS aKcnnyaTauuu.



NaBa 3.4

BTOPUYHbIE LENA

3.4.1. Hacrosiwasa rnasa [lpaBun pacnpocTpaHseTcs Ha BTOPWYHbIE Lenu (uenu ynpaBneHwus,
CUrHanu3aumm, KOHTPOIS, aBTOMaTVKVN N PeNenHON 3aLLnThbl) SMEKTPOYCTaHOBOK.

3.4.2. Paboyee HanpsikeHMe BTOPWUYHBLIX LIEMEN MNPUCOeOUHEHMUs, KOTOPOe He MMeeT CBSA3M C
OpYrMMN NpUCOEAMHEHNsIMU U annapaTtypa KOTOpPOro pacrofiokeHa OTAeNbHO OT annapaTypbl Apyrux
npucoeavHEHNN, A0MKHO GbiTb He Bbiwe 1 kB. Bo Bcex ocTanbHbIX criydasx paboyee HanpsikeHve
BTOPUYHbIX Lienen JOMKHO ObiTb He Bbiwwe 500 B.

McnonHeHue npucoegnHAeMbIX annapatoB AOJDKHO COOTBETCTBOBATbH YCIOBUAM 0pr>|<a|ou.1e|7|
cpeabl n Tpe60BaHVIF|M Ge3onacHocTu.

3.4.3. Ha anekTpocTaHumMsix M nOACTAHUMAX AONA BTOPWUYHBIX Lenen cnegyet MpUMeHsTb
KOHTpPOnbHbIe kabenu ¢ antoMUHNEBBLIMU XUNaMn 13 NONYTBEPAOro antoMuHus. KoHTponbHble kabenu ¢
MeHbIMW XXunamv cnegyet NPUMEHATb TONIbKO BO BTOPUYHbIX LIENSIX:

1) anekTpocTaHumMi C reHepatopamMu MoLLHocTbio 6oree 100 MBT; npu 9TOM Ha 3MNeKTPOCTaHLUUSIX
Ons BTOPUYHOM KOMMYTaUMW U OCBELLEHUS OOBLEKTOB XMMBOAOOYMCTKM, OYUUCTHbLIX, WHXEHEPHO-
ObITOBLIX W BCMNOMOraTesibHbIX COOPYXXEHWN, MEXaHWYECKMX MacTEpPCKMX W MYCKOBbIX KOTEMbHbIX
cneayeT NPUMEHSITb KOHTPOIbHbIE Kabernu ¢ antoMUHUEBBLIMU XUNamu;

2) PY wn nopctaHuuin ¢ Bbicwum HanpsbkeHnem 330 kB u Bblwe, a Tawke PY u nogcraHuumnm,
BKITHOYAEMbIX B MEXCUCTEMHbIE TPAH3UTHbIE NIMHUK 3EeKTponepeaayu;

3) audpdepeHUmanbHbIX 3alUMT LWWH 1 YCTPOWCTB pe3epBUPOBaHUS oTkasa Bbikntovatenen 110-220
kB, a Takke cpefcTB CUCTEMHON NPOTUBOABaPUNHOWN aBTOMAaTUKW;

4) TEXHONMOMMYECKNX 3aLUUT TENNOBbIX ANEKTPOCTaHLNN;

5) ¢ pabounm HanpspkeHvem He Bbiwe 60 B npu gnametpe xwun kabenen n nposBoaos 40 1 MM (CM.
Takke 3.4.4);

6) pasmelllaemMbIX BO B3pbIBOONACHbLIX 30Hax knaccoB B-1 1 B-la anekTpocTaHumi 1 noacTaHUMn.

Ha npoMbIWNeHHbIX NpeanpuaTUaX Anst BTOPWUYHBLIX Lener crnefyet MPUMEHSATb KOHTPOMbHbIE
kabenu ¢ antoMoMeaHbIMU UMK antoMUHUEBBLIMW XUNamu 13 NonyTBepaoro antoMuHusa. KOHTpornbHble
kabenu c MegHbIMU Xunamu crnefyeT NPUMEHATb TONbKO BO BTOPMYHBIX LIENSX, pa3MeLlaeMbiX BO
B3pbIBOOMNACHbIX 30Hax knaccoB B-l n B-la, BO BTOpUYHBLIX LENAX MEXaHW3MOB [AOMEHHbIX WU
KOHBEPTEPHbIX LEXOB, [MaBHOA NWHUM OOXUMHBIX W HEMNPEPbLIBHbLIX BbICOKOMPOU3BOAUTENMbHbLIX
NpoKaTHbIX CTAHOB, ANEKTPONPUEMHUKOB 0cobol rpynnbl | kaTteropun, a Takke BO BTOPUYHbLIX Liensix C
paboymm HanpspkeHuem He Bbilwe 60 B npu guametpe xun kabenen 1 npoeogos Ao 1 MM (CM. Takke
3.4.4).

3.4.4. Mo ycnosuto MexaHN4ecKon NPOYHOCTU:

1) XWnbl KOHTPONbHBLIX Kabenew AN NPUCOeAUHEHWUS NOA BMHT K 3aXMmam naHenen v annapaTtoB
[OMKHbI UMETb CedYeHns He MeHee 1,5 MM 2 (a Npy NPUMEHEHUN CrieumanbHbIX 3aXUMOB - He MeHee

2 2 . 2 2
1,0 MM ) ana megn n 2,5 MM Ang anOMUHUA; AN TOKOBbIX Lienen - 2,5 MM ana mean n4 mv  ang
anioMUHUS; ONsi HEOTBETCTBEHHbIX BTOPUYHbLIX Uenen, Ans LUenern KOHTPoNs W curHanusauum

. 2
aonyckaeTca npucoeanHeHne nog BUHT kabenen ¢ MeaHbIMU XUNammn cevyeHnem 1 mm

2) B uenax c pabounm HanpsbkeHvem 100 B u Bbille cedyeHUe MefdHbIX un kabenewn,

.. 2
npucoegnHAeMbIX Nankou, OOSKHO ObITb HEe MeHee 0,5 MM ;

3) B uenax ¢ pabouum HanpsbkeHnem 60 B u Huxke avameTp MedHbIX Kun  kabenew,
NpUCOeAMHSAEMbIX NaNKoW, JOIMKEH ObiTb He MeHee 0,5 MMm. B ycTporicTBax CBA3W, TENEMEXaHUKA N UM
Nofo6HbIX NUHEHbIE Lienu cnefyeT NPUCOEAMHSITE K 3a)KMMaM Mof, BUHT.



MpucoeanHeHMe OAHOMPOBOSIOYHBIX WM (NOA BWHT WNM Maikon) AonycKaeTcsl OCyLeCTBNSTb
TOIMBKO K HEMOABWXHbBIM 3rfleMeHTaM annapaTypbl. [pucoeanHeHne Xun K NoABUXKHBIM UMW BblEMHbIM
aneMeHTam annapatypbl (BTbIMHbIM COEAMHUTENSM, BbleMHbIM 61l0kaM U Ap.), a Takke K naHensM u
annapartam, NoABepXeHHbIM BUbpauun, crieayeT BbINONHATb MOKMMU (MHOrOMPOBOMOYHbBIMMI) XXUNaMM.

3.4.5. CeueHne xun kabenen n npoBogoB AOMKHO yAOBNETBOPATb TpeboBaHuaM ux 3awmtbl oT K3
0e3 BblAEPXKKN BPEMEHU, OOMYCTUMbIX AMUTENbHbLIX TOKOB COrnacHo rmn. 1.3, TepMUYeckon CTOMKOCTH
(Ana uenen, maywmx oT TpaHcoOpMaTopoB Toka), a Takke obecneumsatb paboTy annapatoB B
3a4aHHOM Krnacce TOYHOCTU. [Mpu aToM JOMKHbI ObITb COBNOAEHbI CneayloLme YCroBus:

1. TpaHcdopmaTopbl TOKA COBMECTHO C 3MEKTPUYECKMMU Lenamu LOOSMKHbI pa6OTaTb B Klacce
TOYHOCTMU:

[ONS pacYeTHbIX CHETYMKOB - no M. 1,5;

Onst n3amMepuTenbHbIX NpeobpasoBaTenen MOLHOCTU, UCMOMb3yeMblX AN BBOAA MHMOPMauuu B
BbIYMCMUTENbHBIE YCTPOMCTBA, - NO M. 1.5, Kak AN CYETYMKOB TEXHUYECKOTO YYeTa;

ONst LWMTOBBIX NPUGOPOB M U3MEPUTENbHLIX Npeobpa3oBaTenent Toka U MOLLHOCTU, UCTONb3yeMbIX
ONsi BCEX BUAOB M3MEPEHWUM, - HE HUXKE Knacca TOYHOCTH 3;

ANS 3aWwmThl, Kak npasuno, B npegenax 10%-How norpewHocTy (cM. Takke rm. 3.2.).

2. Ina uenen HanpsKeHUs NOTEpW HampskeHWs OT TpaHcdopmaTopa HanpsXXeHUs npu ycrioBuu
BKIIOYEHMSI BCEX 3aLLMT U NPMOOPOB AOMKHbLI COCTaBMATD!

[0 pacyeTHbIX CYETYMKOB W M3MEepUTEnbHbIX NpeobpasoBaTteneit MOLHOCTW, UCMOMb3yeMblX Ans
BBOJa MH(OpMaLun B BblMUCIIUTENBHBIE YCTPONCTBA, - He 6onee 0,5%;

00 pacyeTHbIX CYETYMKOB MEXCUCTEMHBIX NMUHUIA anekTponepenayn - He 6onee 0,25%;
00 CYETUYMKOB TEXHUYECKOro yyeta - He 6onee 1,5%;

[0 LIMTOBbIX NPMOOPOB U AATYMKOB MOLLHOCTM, UCMOSb3YEMbIX ANS BCEX BUAOB U3MEPEHWN, - He
oonee 1,5%;

[0 naHenew 3awmnTbl 1 aBTOMaTukK - He 6onee 3% (cm. Takke rn. 3.2.).

Mpy COBMECTHOM MUTaHUM YKasaHHbIX Harpy3ok Mo OOBLMM Xunam KX CeYeHue AOMKHO ObiTb
BbIOPAHO NO MUHUMArbHOM N3 AONYCTUMBIX HOPM NOTEPU HANPSKEHUS.

3. Oina uenen onepaTtuBHOIoO ToKa NoTepu HanpsaXXeHUa OT MCTOYHUKA NUTaHUA OOJKHbI COCTaBATb:

[0 MaHenu ycTpoWcTBa WNv OO 3MEKTPOMArHUTOB YMNpaBReHWUsi, He UMeLMX (POPCUPOBKU, - He
6onee 10% npu HanbonbLIEM TOKE Harpy3Kku;

[0 3MeKTPOMarHWTOB ynpaBreHusl, UMEIOLLNX TPEXKpPaTHY 1 Gonbliylo hopcupoBKy, - He Bonee
25% npu opCMPOBOYHOM 3HAYEHUN TOKA.

4. ina uenen HanpsxeHus ycTponcts APB noteps HanpspkeHus OT TpaHcdopMaTopa HanpsKeHus
[0 U3MepuTenbHOro opraHa AosmkHa cocTasnATb He 6onee 1%.

3.4.6. B ogHOM KOHTpOnbHOM kabene gomnyckaeTcs obbeavHeHve Lienei ynpaeneHusi, U3MepeHus,
3alMTLI M CUrHanNMU3auuWn MNOCTOSIHHOTO M MEePEeMEHHOro ToKa, a Takke CUMOBbIX Lenen, nuTaloLmx
3MEKTPONPUEMHUKN HEGOTMbBLLOK MOLLHOCTU (HanpuMep, aNeKTPoABUraTenv 3aaBUKeK).

Bo wusbexaHne yBenuueHWs WHOYKTMBHOTO COMPOTWMBIEHMSA UM Kabenew pasBoaKy BTOPUYHBIX
uenen TpaHcopmMaTopoB TOKa M HanpsXXeHus HeobXoaUMO BbINOMHATL Tak, YTOObl CyMMa TOKOB 3TUX
uenewn B kaxaoMm kaberne Gbina paBHa Hymnio B NOObIX pexunmax.

[onyckaeTcsa npuMeHeHMe obLUmMX kabenei Ana Uenei pasHbiX NPUCOEAVHEHWUN, 3a UCKMOYEHUEM
B3aUMHO pe3epBUPYEMbIX.

3.4.7. Kabenu, kak npasuno, cnegyet npucoeauHATb Kk cbopkam 3axumoB. [MpucoeanmHeHne AByx
MeHbIX Xunn kabens nog OAUH BUHT HE PEKOMEHAYeTCs, a ABYX antOMVHUEBbIX XWUIT He JONyCKaeTCs.

K BbIBOO@M M3MepuTenbHbIX TpaHCOPMaTOPOB UKW OTAENbHLIM annapatam kabenu nonyckaeTtcA
npuncoegnHATbL HenocpeaCcTBeHHO.



VcnonHeHne 3axMMOB AOMKHO COOTBETCTBOBATL MaTepuarny 1 CeYeHuto xun kabenen.

3.4.8. CoeMHeHNe KOHTPOIbHbIX Kabenen C Uenblo yBEeNUYeHUs WX ANVHbI JOMyCKaeTcs, ecrnu
ANVMHa TpacCbl MpeBblllaeT CTpouTenbHylo AnuHy kabens. CoeavHeHve kabenen, vMeOLLMX
MeTannuyeckyto 060no4ky, cnegyeT oCyLeCcTBATbL C yCTaHOBKON repMeTUYHbIX MydT.

Kabenu ¢ HemeTannuueckon oboONoykon mnu ¢ aniOMUHUEBBLIMU XWUMNamMu crieqyeT COeOuHATb Ha
NMPOMEXYTOYHbIX pPSAax 3aXUMOB UMM C MOMOLLBH cneuvanbHbiX MydT, MNpegHasHavyeHHbIX Ans
[aHHOro Tnna kabenen.

3.4.9. Kabenu BTOpUYHBIX Lenewn, xunbl kabenen n nposoga, NpUCoefmHsaeMble K chopkam 3axMmoB
Unu annapaTam, AOSMKHbI UMETb MapPKUPOBKY.

3.4.10. Tunbl NpoBodOB M kabenen OnNs BTOPUYHLIX Lienen, cnocobbl MX NPOKMagKM M 3aluThbl
cneayet BblOupaTtb ¢ ydeTom TpeboBaHum m. 2.1-2.3 n 3.1 B TOW 4acTu, B KaKOW OHU HE U3MEHEHDI
HacTosilwen rnaeoi. Mpu npoknagke NpoBoAOB M Kabernen no ropsyMM NOBEPXHOCTAM MMM B MecTaXx,
roe v3onsdumMsi MOXeT noaBepratbCs BO3AEWCTBUIO Macen W Opyrux arpeccuBHbIX cped, crneayet
NPUMEHATb cneuunanbHble NpoBoaa u kabenu (cm. rm. 2.1).

MpoBoga u xunbl kabens, MMelOLWMe HECBETOCTOMKYIO M3ONSLMI0, OOMKHbI ObiTb 3alueHbl OT
BO34EeNCTBUSA CBETA.

3.4.11. Kabenun BTOpWYHBLIX Lenen TpaHchopmaTopoB HanpsbkeHusas 110 kB un  Bbiwe,
npoknagbiBaemble OT TpaHcopMaTopa HanpshKeHWst OO0 LWuTa, AOIMKHbl MMETb MeTannuM4eckyto
o6ornouky unu 6poHio, 3asemreHHyo ¢ 0benx cTopoH. Kabenu B Lensax OCHOBHbIX M AOMONHUTEMNbHbIX
o6moTOK opgHoro TpaHcdopmaTtopa HanpskeHust 110 kB u Bblle no Bcen AnvHe Tpacchl criegyet
npoknagpiBath psagoM. [na uene npnbopoB M YCTPOWCTB, YyBCTBUTENMbHBLIX K HABOAKaM OT APYrvxX
YCTPOWCTB MNWN NPOXOASALUMX PSAOOM Lenen, OOIMKHbI ObiTb MPUMEHEHbI 3KpaHMPOBaHHbIE NMpoBoAa, a
TaKKke KOHTporbHble kabenu ¢ obLwmnm aKkpaHoOM unm kabenu ¢ aKpaHMPOBAHHBLIMM XUNamu.

3.4.12. MoHTax uenew NOCTOSAHHOTO M NEPEMEHHOro Toka B Npefenax W1TOoBbIX YCTPONCTB (NaHenwu,
NynbThl, WKadbl, SWWKA U T. N.), @ TaKKe BHYTPEHHUE CXEMbl COEAMHEHWU NPVMBOLOB BbIKIOYaTENEN,
pasbeguHuTenen u Opyrux YCTPOWCTB MO YCMOBUSIM MEXaHWYeCKOW MPOYHOCTM AOMKHblI ObiTb
BbIMOSTHEHbI NPOBOAAMM UMK Kabensamu ¢ MegHbIMU XUITaMn CeYEHUEM HE MEHEE:

2
Ana ogHONPOBOJIOYHbLIX XKil, NpucoeanHAEeMbIX BUHTOBbIMU 3aXXKUMaMMU, 1,5Mm

. 2
NS O4HOMNPOBOMOYHbIX XM, NpUcoeanHAEMbIX nankon, 0,5 MM~ ;

Ons1 MHOrONPOBOSOYHbLIX KU1, NPUCOEANHSAEMbIX NANKOW UMW MOL BUHT C MOMOLLbLIO CneuunanbHbIX
2
HakoHe4HukoB, 0,35 MM ; B TEXHMYECKN 0BOCHOBAHHbIX cny4dasax gonyckaeTca npumMeHeHne nposoaoB
.. 2
C MHOroOnNpPOBOSIOYHLIMU MEeLHbIMMK Xnnamu, NPUCOeanHAEMbIMK Nankon, ceyeHmem meHee 0,35 mm

2
HO He MeHee 0,2 MM

ONS XKW, NpucoeanHAeMblX Nankon B Lensx HanpshkeHnem He Bbiwe 60 B (gucnetyepckme WuThl U

2
nynbTbl, yCTPOWCTBA TenemexaHvkv n 1. n.), - 0,197 mm  (anametp - He meHee 0,5 Mm).

[MpucoeamHeHne OAHOMPOBOMOYHBLIX XWMN (NOA BWHT WNW Nawkon) [OMyCcKaeTcs OCYyLWeCcTBRATb
TOMbKO K HEMOABWXHBIM 3rieMeHTaM annapaTypbl. [TpucoeanHeHne Xun K NOABWXKHBIM UMW BbIEMHbIM
anemMeHTaMm annaparypbl (pasbeMHbIM COEAMHUTENSAM, BbleMHbIM 6nokaMm 1 Ap.) cnegyeT BbINOMHATb
rMOKMMM (MHOTONPOBOMOYHBIMM) XUITAMW.

MexaHu4eckne Harpys3kum Ha Mecta nankn NpoBOAOB He JOMyCKalTCA.

[Ons nepexogoB Ha ABepubl yCTpOVICTB OOJMKHbI ObITb NMPpUMEeHeHbl MHOronpoBOJ1IOYHbIE NpoBOAA
2
ceyeHnem He meHee 0,5 mm OonyCckaeTcda Takxke npuMeHeHne npoBogoB C O4HOMPOBOJSIOYHbIMU

2
XUnamu cedyeHMeM He MeHee 1,5 MM npu ycrnoBwuM, YTO XryT NPOBOAOB paboTaeT Tonbko Ha
KpyyeHue.

CeueHune npoeBoAoB Ha LWUTOBbIX yCTpOI7ICTBaX n apyrmx wmsgenuax 3aBoOACKOro WU3rotoBrieHUA
onpepenaeTca TpeGOBaHVIﬂMVI ux 3awmntbl oT K3 6Ges BbIOEPXKN BpeMeHWU, O0onyCTUMbIX TOKOBbIX



Harpy3ok cornacHo rm. 1.3, a Ans uenen, maywmx oOT TpaHCGOPMaTOpOB TOKa, KPOMe TOro, u
TePMUYECKOW CTOMKOCTbIO. [1Ng MOHTaxa cnegyeT NpuMeHATb NpoBoda U kabenu ¢ u3onsuunen, He
nogaepxvBaroLLen ropeHue.

MpumeHeHne npoBoaoB 1 kabernen ¢ antoMVHUEBBIMU XXUNaMK ANs BHYTPEHHErO MOHTaXa LUMTOBbIX
YCTPOWCTB He AonyckaeTcs.

3.4.13. CoeavHeHns annapatoB Mexay cobor B npedernax ogHOM naHenu cnegyet BbINONHATb, Kak
npaBuno, HenocpeacTBeEHHO 6e3 BbIBEAEHWS COEAUHSIHOLLMX NMPOBOAOB HA MPOMEXYTOUYHbIE 3aXKUMBbI.

Ha 3axumbl unu ucnbiTaTenbHble 6r0KM OOMKHbI ObITb BbiBEAEHb! Lienu, B KOTOpble TpeGyeTCﬂ
BKIMKOYaTb UCNbiTaTeslbHble U NPOBEPOYHble annapaTbl U Flpl/l60pb|. PeKOMeH,ElyeTCﬂ Takxe BblIBOOUTb Ha
pAa 3aXKMMOB Lenu, nepeknto4vyeHmne KOTopbIX Tpe6yeTc9| Aana SMeHeHua pexmnva paGOTbI yCTpOVICTBa.

3.4.14. NpomexyToyHble 3aXnMbl cneayeT ycTaHaBnmMBaTb TONbKO TaMm, rae:
NpoBoA NEPEXOAMUT B kabenb;

06bEeAMHAOTCH OAHOMMEHHbIE Lienun (cOopka 3aXMMOB Lienei OTKIOYEHWS], Lemnein HanpskeHus u T.
n.);

Tpe6yeTC$| BKMKOYaTb MNepeHOCHble ucnblTaTellbHble W WU3MepuTelnbHble annapaTtbl, €eCnn HeT
ncnbiTaTernbHbIX O5I0KOB MM @aHaNoOrMYHbIX yCTpOI;ICTB;

HeckonbKko kabenen nepexoauT B OAMH Kabenb wWnu nepepacnpefensioTcs Lenu pasnuyHbIX
kabenen (cm. Takke 3.4.8).

3.4.15. 3axumbl, OTHOCALUMECA K pa3HbiM NPUCOEOUHEHWAM WM YCTPOMCTBaM, AOMKHblI OblTb
BbleNeHbl B OTAEMNbHbIE COOPKN 3aXKMMOB.

Ha psipax 3akMMOB He [OJKHbl HaxoauTbCS B HEMOCPEeACTBEHHOW Onv3ocT OOMH OT ApYyroro
32KMUMbI, CryyaHOe COEeAMHEHWE KOTOPbIX MOXET Bbi3BaTb BKMKOYEHWE WKW OTKMHOYeHWe
npucoeanHeHns nnu K3 B Liensix onepaTMBHOIO ToKa UMK B LEeNsAX BO3GYyKaeHUs.

Mpy pasmMelleHnn Ha naHenu (B LWkady) annapaTtypbl, OTHOCSLLENCS K pasHbIM BUAAM 3aLUT UNn
OPYrMX YCTPOWCTB OAHOrO MpuUcoeduHeHus, nogada NUTaHUs OT MOSIOCOB OMepaTVBHOMO TOKa Yepes
cOOpKM 3aXKMMOB, @ TaKKe pasBoAKa 3TUX Lienei Mo naHenu AOoMmkHbl BbiTb BbINOMHEHbI HE3aBUCUMO
AN KaXK4oro BMAa 3alumT U yCTponcTs. Ecnv B LensiX OTKMIOYEHUSI OT OTAENbHbIX KOMMEKTOB 3aLLuT
He npefycmaTpyBaloTCs Haknagku, TO NPUCOEAUHEHME 3TUX Lienei K BbIXOOAHOMY pernie 3aliuTbl Uiu
LuensiM OTKIIOYEHMs] BblkMovaTensl crnefyeT OCYLLEeCTBMsATb 4Yepe3 OTAeNbHble 3aXUMbl COOPKM
3aKMMOB; NpPW 3TOM COEAUHEHUSI MO MaHenu ykasaHHbIX Lenei cnefyeT BbINOMHATL He3aBUCUMO ANst
Ka)Kaoro BuMaa 3aLuuT.

3.4.16. [Insa npoBeAeHns aKkcnnyaTalMOHHbIX MPOBEPOK M UCTbITAHWI B LIeNsX 3alyTbl U aBTOMaTUKN
criegyeT npegycMaTpuBaTth UCMbiTaTenbHble GNOKM MM n3MepuTenbHble 3aXuMbl, obecneyvBatowne
(3a wucknoyeHnem cny4daeB, OroBopeHHbix B 3.4.7) 6e3 oTcoeauHeHMs NpoBOAOB W kabenew
OTK/OYEHME OT WCTOYHMKA OMnepaTUBHOTO TOKa, TPaHCOPMATOPOB HamnpskeHWss U Toka ¢
BO3MOXHOCTbIO MpeaBapuUTENbHOrO 3akopadmMBaHUs TOKOBBIX Lienen; NpucoeamHeHne ucnbiTaTenbHbIX
annapaToB A5 NPOBEPKN U Hanagku YCTPOWCTB.

yCTpOVICTBa peneVlHon 3alnTbl K aBTOMaTUKM, nepunoan4yeckn BbiBOOUMbIE U3 pa6OTbI no
Tpe6OBaHI/IﬂM pexunma ceTn, YCnoBuUAM CenieKTMBHOCTU ApyruM npuHYnHaMm, OOJIKHbl  UMETb
cneyunanbHble I'IpMCI'IOCOGJ'IeHVIﬂ Ona BbiBOAa UX U3 pa60TbI onepaTtnBHbIM NepcoHariom.

3.4.17. COOpku 3aXMMOB, BCMOMOraTesflbHble KOHTaKTbl BbIKMOYaTenen W pasbeauHUTENEn U
annapaTbl JOIMKHbI YCTAHABNMBATbLCSA, @ 3a3eMnsioLLne NPOBOAHNKN MOHTMPOBATLCS Tak, YTobbl Gbina
obecrneyveHa OOCTYNHOCTb U 6e30NacHOCTb 06CNyXMBaHMA COOPOK M annapaToB BTOPUYHbIX Liener 6e3
CHATMSA HaMpPSXXeHNs C NEPBUYHbLIX Lienen HanpsxkeHnem Boiwe 1 kB.

3.4.18. MN3onsauus annapatypbl, NPUMEHSEMOW BO BTOPUYHbLIX LensX, AOfKHa COOTBETCTBOBaTb
Hopmam,  onpegensemblM  paboyMm  HanNpsXKeHWem  UCTOYHMKa  (MnNn  pasgenuTenbHOro
TpaHcdopmMaTopa), NUTaLWEero AaHHbIe Lenu.

KoHTponb M30nauMM  Lenelt  OonepaTtMBHOrO MOCTOSIHHOMO UM MEpeMEHHOro Toka  criegyet
npegycMatpuvBaTb  Ha  KakOOM  HE3aBMCMMOM  WUCTOYHMKE  (BKMoYas  pasfenuresibHble
TpaHcdopMaTophbl), HE MMEIOLLIEM 3a3eMIIeHus.



yCTpOVICTBO KOHTpPONA mnsondaunn OO0JHKHO obecneynBaTtb nogadvy curHana npu CHU>XeHun msondaumm
HWXe YCTaHOBJIEHHOIo 3Ha4yeHund, a Ha NOCTOAHHOM TOKe - TaKxXe U3MepeHune 3Ha4yeHna conpoTnBreHna
n3onauunn nositocoB. KOHTpOJ'Ib n3ondaummn 0onyckaeTtcAa He BbINOJIHATb Npu Hepa3BeTBJ’IeHHOI7I ceTn
onepaTtuBHOIO TOKa.

3.4.19. TluTaHne onepaTVBHbIM TOKOM BTOPUYHBIX Lienen Kaxaoro npucoeauHeHus crnegyet
OCYLLECTBMATL Yepes3 OTAEeNbHbIe NPeaoXpaHUTENV UM aBTOMaTMYEeCKNE BbIKMOYaTeNu (NpYMeHeHue
nocnegHnx NpeanoyTUTEnbLHO).

[MnTaHne onepaTvBHLIM TOKOM Lienen penenHon 3aliuTbl U YyNpaBneHUs BbIKNoYaTENAMU KaXaoro
npucoeavHeHns [OMKHO nNpegycMaTpuBaTbCs, Kak MpaBuno, 4epe3 OTAefbHble aBToMaTuyeckune
BbIKIOYATENN UNW  NpedoXpaHUTenu, He CBA3aHHble C  ApyrMMu  uensmu  (curHanusauus,
3neKkTpomarHuTHasa 6nokvposka v T. n.). [lonyckaeTcsi COBMECTHOE MUTaHue Lenew ynpasneHns u namn
curHanusauum norioxeHus ynpasnsemoro annapara.

[na npucoeauHenni 220 kB 1 Bbiwe, a Takke AnA reHepaTopoB (6nokoB) MolwHocTbo 60 MBT 1
6onee AOMKHO OblTb MPeQyCMOTPEHO pasfenbHOe MuTaHWe onepaTuMBHbIM TOKOM (OT pasHbIX
npegoxpaHuTenemn, aBTOMaTUYECKNX BbIKNIOYaTENen) OCHOBHbIX N PE3EPBHbIX 3aLLMT.

Mpn nocnepoBaTenbHOM  BKMAKYEHWM aBTOMATMYECKUX BbIKNoYaTenew u npegoxpaHvTenen
nocnegHne AOMKHbI OblTb YCTaHOBMEHbI Neped aBTOMATUYECKMMMW BbiKMOYaTeNnsMm (CO CTOPOHBI
UCTOYHMKA NUTaHMS).

3.4.20. YcTpowncTBa peneviHou 3aluTbl, aBTOMaTUKU W YMNpaBrieHUs OTBETCTBEHHbLIX 3N1EMEHTOB
AOMKHbI UMETb NMOCTOSAHHO AEWCTBYIOLMIA KOHTPOMb COCTOSHUS Lienen NUTaHns onepatuBHbIM TOKOM.
KoHTpOnb MOXeT OCyLUeCTBASATLCA MPUMEHEHWEeM OTAENbHbIX pene unu namn nubo npu MomoLm
annapaTtoB, MpeAaycMaTpyvBaeMmblX [Afs KOHTPONS MCMPaBHOCTM Lenu nocregyowen onepauum
KOMMYTaLMOHHbIX annapaTtoB C AUCTaHLUMOHHBLIM yrpaBreHeMm.

[ns MmeHee OTBETCTBEHHbIX yCTpOMCTB KOHTPOIb NNTaHUA MOXET OCYLLEeCTBNATbCA nogayen curHana
06 OTKMOYEHHOM MOSIOXKEHUN aBTOMATUYECKOro BbIKNoYaTeNs B Lenu onepaTtmBHOIo ToKa.

KoHTponb ncnpaBHOCTH Lienun nocrieaytoLen onepaummn JomkeH ObiTb BbIMOMHEH NPU HaNM4uMn B HeW
BCMOMOraTenbHOro KOHTakTa KOMMYTauMOHHOro annapaTta. [1pu 3TOM KOHTPOfb WMCMPaBHOCTU Lienu
OTKIOYEHNS JOSKEH BbiTb BBINOMHEH BO BCEX CIy4asX, 8 KOHTPOSb MCNPaBHOCTU LieNW BKIKOYEHUS - Ha
BbIKIIOYaTENAX OTBETCTBEHHbIX 3MIEMEHTOB, KOPOTKO3aMbIkaTenen 1 Ha annapaTtax, BKIoYaeMbiX Mo
OelicTBMEM YCTPOMCTB aBTOMaTuyeckoro BBoaa pesepsa (ABP) unu teneynpasneHus.

Ecnn napameTpbl Luenen BKMOYEHMSA npmBoaa He obecneynBaloT BO3MOXHOCTb KOHTpONA
ncnpaBHOCTU aToM Lenwu, KOHTPOI1b HE BbINOJTHAETCA.

3.4.21. B anekTpoycTaHoBKax, Kak npasuno, AormkHa ObiTb obecrnevyeHa aBTomatuyeckas nogada
CMrHana O HapyLeHWM HOPMamnbHOro pexuma paboTbl U O BO3HUKHOBEHWM  KaKuX-nvbo
HencrnpaBHOCTEMN.

MpoBepka UCNpaBHOCTM 3TOW CUrHanM3auuMu [ofbkHa OblTb nNpegycMOTpeHa MnepuoauyeckuMm ee
onpoboBaHneM.

B anekTtpoycTaHoBKkax, paﬁOTaI'OLIJ,VIX 6€e3 MOCTOSAHHOrO OEeXypCTBa NnepcoHana, OOJKHa ObITb
obecneyeHa nogaya curHana B NYHKT HaxoxxgeHua nepcoHana.

3.4.22. Llenn onepaTUBHOro TOKa, B KOTOPbIX BO3MOXHA NOXHas paboTa pasnuyHbIX YCTPOMCTB OT
nepeHanpskeHus nNpu paboTe 3NEeKTPOMarHMTOB BKMOYEHWS WM ApYrux annapaTtoB, a Takke npu
3aMbIKaHWUSIX Ha 3eMMto, AOMKHbI ObiTh 3aLLMLLEHbI.

3.4.23. 3asemneHve BO BTOPUYHBLIX Liensx TpaHcopMaTopoB ToKa cnefyeT npegycmaTtpuBath B
OOHON TOYKe Ha Onwkavien oT TpaHCHOpPMaTOpoB ToKa COOpPKE 3aXUMOB UMW Ha 3axumax
TpaHcdopMaTopoB TOKa.

Onsa 3awmTt, o6beANHALLMX HECKOIBKO KOMMMEKTOB TpaHCHOPMaTOpOB TOKa, 3a3eMieHne OOIMKHO
ObITb MPedycCMOTPEeHO Takke B OAHOW TOYKe; B 3TOM Clyyae AOrMycKaeTcs 3a3eMrieHne yepes
npobuBHON npefoxpaHuTens C MNPOBMBHBIM Hanps>keHnem He Bbilwe 1 KB C  WyHTMpYyOWUM
conpoTtusneHnem 100 Om Ans cTekaHusa ctaTmyeckoro 3apsaa.

BTopu4Hbie obMoTKM NPOMEXYTOYHbIX pa3fenunuTesibHbIX TpaHcopmaTopoB TOKa AonyckaeTtcAa He
3a3eMnATb.



3.4.24. BtopuyHble 0OMOTKM TpaHcdopmaTopa HanpshHKeHUs OOSMKHbl  OblTb  3a3eMileHbl
coeMHEeHNEM HEeNTpanbHOM TOYKU NN OAHOMO N3 KOHLIOB OBMOTKU C 3a3eMMSIIOLLNM YCTPONCTBOM.

3a3emMneHne BTOPUYHbIX OBMOTOK TpaHcdopmaTopa Hanps>keHUs OOSMKHO ObiTb BbIMOMHEHO, Kak
npasuno, Ha Onwxaviwen OT TpaHcdopmaTopa HanpshkeHuss cOOopke 3aXMMOB WM Ha 3aXumax
TpaHcdopMaTopa Hanps>KeHus.

Honyckaetca obbeauHeHVe 3a3eMnsieMblX BTOPWUYHBIX Lenerd HecKonbKux TpaHcopmaTopoB
HanpspbkeHWs OOHOro  pacnpefenuTenbHOro YCTponcTBa obuwer 3asemnsiowen wuHkon. Ecnn
YyKa3aHHble LUWHKM OTHOCATCS K pasHbiM pacnpegenuternbHbiM YCTPOMCTBAM M HaxXoAATCSl B pasHbIX
noMeLLeHNaX (HanpuMep, penerHble WuTbl pacnpegenuTenbHbiX YCTPONCTB pasnnyHbIX HaMpsXeHun),
TO 3TU LUMHKM, KaK NpPaBuIo, He cnegyeTt CoOeanHATb Mexay CoboMn.

Ons TpaHcOpMaTopoB HAaMpsHKEHUs, UCMOSb3YeMblX B KayecTBE WCTOYHMKOB OMEepaTUBHOIO
NnepemMeHHOro Toka, ecny He npegycMaTtpuBaeTcsl paboyee 3a3eMNEHWE OQHOTO M3 MOJIOCOB CETY
onepaTvBHOIO TOKa, 3aLUMTHOE 3a3eMieHUe BTOPUYHBIX OBMOTOK TPaHC(HOPMAaTOPOB HanpsiKeHWs!
[OJMKHO BbITb OCYLLEECTBIIEHO YEPE3 NPOOMBHON NPefoXpaHUTENb.

3.4.25. TpaHccopMaTopbl HaNpsbkeHUs OOSMKHbI ObiTh 3awwmuweHbl oT K3 BO BTOPMYHBLIX LEensx
aBTOMaTU4EeCKMMM BbIKMoYaTensiMyu. ABTOMaTU4eCckue BbIKIKYaTenu cnegyeT ycTtaHaBnuBaTb BO BCEX
He3a3eMIIEHHbIX MPOBOAHMKAX Mocrne cOopkM 3aXMMOB, 3a MCKIIOYEHMEM Lienu  HyneBow
nocnefoBaTeNnbHOCTU  (PAa30OMKHYTOrO TpeyrofibHUKa) TpaHCOPMAaTOPOB HamMpsiKeHWss B CeTAX C
6onbLUMMKN TOKaMK 3aMbIKaHWS Ha 3eMIIH0.

[Ons HepasBeTBMEHHbLIX Lenen HanpskeHus aBTOMaTU4YeCKMe BbIKMYaTenu [OonycKaeTca He
yCTaHaBnnBaTb.

Bo BTOpMuYHbIX Uensax TpaHchopmaTopa HanpsXkeHus aomkHa 6biTb obecneyeHa BO3MOXHOCTb
€034aHus BUAMMOTO pa3spbiBa (PyOVUIbHUKN, pa3beMHblE COeQUHUTENU U T. N.).

YcTaHoBKa YCTPOWCTB, KOTOPbIMM MOXeT ObiTb CO34aH paspblB  MPOBOAHWUKOB — MeEXAy
TpaHCOPMaTOPOM HamnpsKEHUS U1 MECTOM 3a3eMIIEHMS] ero BTOPUYHBIX Lienew, He foMnyckaeTcs.

3.4.26. Ha TpaHcdopmaTopax HanpsiXeHUs, YCTaHOBIEHHbIX B CETSIX C MarnbiM/W TOKaMU 3aMbIKaHWUS
Ha 3emnio 6e3 KOMMeHcauMnm EeMKOCTHbIX TOKOB (Hampumep, Ha reHepaTOpHOM HanpsbkeHun Onoka
reHepaTtop - TpaHcdopmaTop, Ha HanpsXKeHUU COOCTBEHHbLIX HYXA 3NEKTPOCTaHUMA M NnoAcTaHuui),
npu HeobxoaAMMOCTU criefyeT NpeaycMaTpuBaTth 3almUTy OT NepeHanpsXeHUn Npu camonpon3BOSbHbIX
CMeLLeHUNsIX HenTpanu. 3awmTta MoXeT OblTb OCyLLEeCTBEeHa BKIMIOYEHNEM aKTUBHBLIX COMPOTUBMEHUA B
Lenb pa3oMKHYTOro TPEYrombHuMKa.

3.4.27. Bo BTOPMYHBIX LEnaxX JIMHENHbIX TpaHcdopmaTopoB HanpsxeHns 220 kB 1 Bbile AOMKHO
ObITb NPpefyCMOTPEHO pe3epBMpOBaHME OT APYroro TpaHcopmaTopa HanpsKeHUs.

[onyckaeTcsi BbINOMHEHWE B3aUMHOIO PE3EePBUPOBAHUS MeXZAY NMHENHBIMU TpaHcdopmaTopamu
HanpsiKeHUs NPU 4OCTAaTOYHOW UX MOLLHOCTM MO BTOPUYHOW Harpyske.

3.4.28. TpaHcdhopmaTopbl HANPSXKEHUS AOMKHbI MMETb KOHTPOSb MCNPAaBHOCTU Lenen HanpshKeHus!.

PeneiHas 3awmTta, Lenu KOTOPOW MUTalTCA OT TPaHC(OPMAaTOPOB HAMpPSKEHWs, AOIMKHA ObiTb
obopyaoBaHa ycTpocTBaMu, ykasaHHbiMu B 3.2.8.

HesaBucumo ot Hanuums mnu OTCYTCTBUA B Uendax 3alnTbl YKa3aHHbIX yCTpOVICTB OOMXHbI ObITb
npenycMoTpeHbl CUrHanbl:

NPy OTKMIOYEHMM aBTOMATUYECKNX BbIKITOMaTENEN - C NOMOLLBIO X BCMIOMOraTeNbHbIX KOHTaKTOB;

Npu HapylueHusx paboTbl pene-noBTOPUTENEN LUMHHBLIX Pa3begnHUTENen - C MOMOLLbIO YCTPOWCTB
KOHTpons o6pbiBa Lenen ynpasneHns n pene-nostropuTenen;

Ans TpaHcopMaTopOB HaMpPsBKEHWS], B LLeNM OGMOTOK BbICLLEFO HANPSIKEHWUS KOTOPbIX YCTaHOBIEHbI
npeaoxpaHuTenu, Npu HapyLeHUn LenocTy NpeaoxpaHuTeneil - ¢ MOMOLLbIO LieHTpasibHbIX YCTPOWCTB.

3.4.29. B MecTax, NoABepKEHHbIX COTPSICEHUAM U BUGPALMSM, AOMKHbI ObITb MPUHATHI MEPbLI NPOTUB
HapyLUEeHUs1 KOHTaKTHbIX COeAMHEHWI MPOBOLOB, NOXHOTO cpabaTtbiBaHUA perie, a Takke MpPOTUB
npexaeBpeMeHHOro M3Hoca annapaToB ¥ NpUGOpPOB.



3.4.30. MaHenu fomkHbl UMETb HaANUCK ¢ 0BCNy)XMBaeMbIX CTOPOH, yKasbiBatoLye NpucoeanHeHus,
K KOTOPbIM OTHOCUTCS MaHerb, ee HasHa4yeHue, NOPSIAKOBLIA HOMEP NaHenu B WUTe, a yCTaHOBIEeHHas
Ha NaHensx annapaTypa AoMmkHa UMeTb HaaMUCK UM MapKUPOBKY COTMACHO CXEMaM.



