Paspgen 3

3ALUUTA U ABTOMATUKA

Masa 3.1

3ALLUUTA ANEKTPUYECKUX CETEM HANPSXKEHMEM 010 1 kB

OBJIACTb MPUMEHEHWUA, ONPEAENEHUA

3.1.1. Hactosiwasa rnasa [MpaBun pacnpocTpaHAeTcs Ha 3aluuTy anekTpudeckux ceten oo 1 kB,
COOpYXXaeMbIX Kak BHYTPW, Tak M BHe 3paHui. [ononHuTtenbHble TpeboBaHMa K 3awuTte ceTen
YKa3aHHOIO HanpshKeHWsi, Bbi3BaHHbIE OCODEHHOCTAMU Pa3NUYHbLIX 3NEKTPOYCTAHOBOK, MpUBEAEHbI B
apyrux rnasax lNMpasun.

3.1.2. AnnapaTom 3awuTbl Ha3biBaeTCs annapart, aBTOMaTUYECKM OTKIYaKLWNA 3allmLiaemyto
3MNEeKTPUYECKYIO Lienb NPY HEHOPManbHbIX PEXUMaX.

TPEBOBAHUA K AMNMAPATAM 3ALLUTDBI

3.1.3. AnnapaTbl 3awWwuTbl MO CBOEW OTKMIOYaKLEen CrnocobHOCTM [OOMKHbI COOTBETCTBOBATbL
MakcumanbHOMy 3HayeHuto Toka K3 B Hauane 3awmiaemoro yyacTtka anekTpuyecKkor ceTu (CM. Takke
m. 1.4).

[HonyckaeTcst ycTaHOBKa annapaToB 3allmTbl, HECTOMKUX K MakcuMmarnbHbIM 3HayYeHusMm Toka K3, a
Takke BbIOPaHHBIX MO 3HAYEHUO OAHOPA30BOM NPEAEeNbHOW KOMMYTaLUMOHHOW CMOoCOBHOCTW, ecrnu
sawyLatowmin Ux rpynnoBor annapat unu bnuwkanwmin annapat, pacnonoXeHHbIW N0 HanpaBneHuIo K
WCTOYHUKY MUTaHWs, obecneymBaeT MrHOBEHHOE OTKIoYeHne Toka K3, ans yero Heobxoaumo, 4Tobbl
TOK yCTaBKW MrHOBEHHO AENCTBYIOLLEro pacuenqTens (OTCeYku) ykasaHHbIX annapartoB Obifl MeHblue
TOKa OOHOPA30BON KOMMYTALIMOHHOW CMOCOBHOCTM KaXXAoro M3 rpynmnbl HECTOMKUX annapaTtoB, U ecrin
Takoe HeCeneKkTVBHOE OTKMI0YeHWe BCEeW Trpynnbl annapatoB He T[po3uT aBsapuen, nopyewn
goporoctosuwero obopyaoBaHMA M MaTtepuanoB WM PacCTPOWCTBOM CIIOXHOTO TEXHOMOrMYecKoro
npotecca.

3.1.4. HoMuHanbHble TOKM MAaBKMX BCTABOK MpefoXpaHWUTenei M TOKM YCTABOK aBTOMAaTUYECKUX
BbIKMOYaTENEN, Ccnyxawux Ans 3awWuTbl OTAErNbHbIX Y4acTKOB CETM, BO BCeX Cryyasix cregyeT
BbIGMpaTb NO BO3MOXHOCTM HAUMEHBLUMMM NO PACYETHLIM TOKaM 3TUX Y4acTKOB UM NO HOMUHAMbHbLIM
TOKaM 3MeKTPONpUEMHUKOB, HO TakuMm o6pasom, 4ToObl annapaTbl 3aWwuTbl He OTKIYanm
3MEeKTPOYCTaHOBKM MpPU  KPaTKOBPEMEHHbIX neperpyskax (MyckoBble TOKM, MUKU TEXHOMOrMYECKUX
Harpysok, TOKW Mpu camo3anycke 1 T. 1.).

3.1.5. B kayecTBe annapaTtoB 3alluTbl LOIDKHbI NMPUMEHATLCS aBTOMATUYECKNE BbIKMOYaTENU UNn
npegoxpaHutenu. [Ona obecneveHns TpeboBaHui OGbICTPOOENCTBUS, UYYBCTBUTEMbHOCTU UMK
CENeKTUBHOCTU [OoMNycKaeTcst Mpu HeobXxoaNMOCTUN NPUMEHEHNE YCTPOWUCTB 3aLUNTbI C UCMOMb30BAHNEM
BbIHOCHbIX pene (perne KOCBEHHOro encTBus).

3.1.6. ABTOMaTMyeckue BblkMOYATENW W MNpPegoXpaHWTenu npobovHOro  Tuna  OOSKHbI
NPUCOEONHATECA K CETU Tak, YToObl NpY BbIBUHYEHHOW Mpobke npenoxpaHuTens (aBTOMaTUYECKOro
BbIKMOYaTersl) BUHTOBAs MAnb3a NpeaoxpaHuTens (aBTOMaTMUYECKOro BbIKMOYaTens) octaBanacb 6e3
HanpsbkeHusi. [pu OAHOCTOPOHHEM MUTaHWUU MpPUCOEAMHEHWE NUTAIOWEro NPoBOAHUKA (kabens wunu
npoBofa) k annapary 3aLuTbl AOMKHO BbINOMHATLCS, Kak MPaBMUIIo, K HEMOABWXHbLIM KOHTaKTaMm.

3.1.7. Kaxgpiin annapat 3aluTbl AOSKEH UMETb HAAMNWUCh, YKasblBaloOLWY 3HAYEHUS! HOMUHANBHOMO
TOKa annapara, yCTaBKuM pacuenuTens M HOMUHANbLHOrO TOKa MNaBKOW BCTaBku, Tpebywolmeca ans
3alwmuaemon UM ceTu. Hagnucu pekomeHayeTcss HAHOCUTL Ha annapaTe UMK CXeme, PacronoXeHHoM
BGNN3N MecTa yCTaHOBKW annapaTtoB 3aLluThI.
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BbIBOP 3ALLUUTDI

3.1.8. DOnekTpuueckue ceTM [OOIDKHbI WUMETb 3aWwuTy OT TOKOB KOPOTKOrO 3aMblKaHus,
obecneyrBatoLLyo N0 BO3MOXHOCTM HaUMeHbLLEee BPEMSsT OTKIMOYEHMS U TpeboBaHUSA CENEKTUBHOCTM.

3awwmTta gomkHa obecneunBaTb OTKMIOYEHNE NOBPEXAEHHOro yyacTtka npu K3 B KOHLUe 3alumiiaemon
NVHUN: OOHO-, ABYX- N TpexdasHbIX - B CETAX C rMyxX03a3eMINeHHOW HEWTpanbio; ABYX- N TpexdasHbiX - B
CeTAX C M30NMPOBAHHON HENTpanbIo.

HapgexHoe OTKNOYEHNE MNOBPEXOEHHOrO y4yaCTka CceTu obecneumBaeTcsi, €cnvM OTHOLUEHMe
HanMeHbLlero pacyeTHoOro Toka K3 k HOMWHAlIbHOMY TOKY nnaBKoW BCTaBKW npenoxpaHntena unm
pacuennTena aBTOMaTU4YeCKOro BblKno4aTend 6y}:l,eT HEe MeHee 3HadeHun, npuBefeHHbIX B 1.7.79 u
7.3.139.

3.1.9. B ceTsax, 3awmiaemMbIx TOMbKO OT TOKOB K3 (He Tpebylowwmx 3awuTbl OT Neperpyskn cornacHo
3.1.10), 3a NCKNOYEHNEM NPOTSXKEHHbIX CETEN, HanpuMep CenbCKMX, KOMMYHanbHbIX, JONyCKaeTcs He
BbIMONHATL pacyeTHOW npoBepku npuBeaeHHon B 1.7.79 n 7.3.139 kpatHoctu Toka K3, ecnu
obecneyeHo ycrnoBue, 4TOObl MO OTHOWEHWIO K ANWUTENbHO AOMYCTUMbIM TOKOBbIM Harpyskam
NPOBOOHMKOB, NPUBEAEHHBIM B Tabnuuax rmn. 1.3, annapatbl 3alnTbl UMENN KPAaTHOCTb He Gornee:

300% ona HOMWHaNbLHOro TOKa NMaBKOW BCTABKU NPeLOXpPaHUTENS;

450% pna Toka YCTaBKM aBTOMATMYECKOro BbIKIHOYATENS, UMEKLEro TONbKO MaKCMMarnbHbIN
MrHOBEHHO [EWCTBYIOLWNIA pacuenutens (OTceuky);

100% B[Ns HOMWHaAMLHOrO TOKa pacLenuTens aBTOMAaTUYECKOro BbIKMOYaTENsA C Heperynmpyemon
obpaTHO 3aBUCHLLEN OT TOKa XapaKTEPUCTUKON (HE3aBUCUMO OT Hanm4ms UM OTCYTCTBUSA OTCEYKM);

125% pnsa Toka TporaHus pacuenuTens aBToMaTUYeCcKoro BbIKMoYaTens ¢ perynupyemon obpatHom
3aBUCALLEA OT TOKa XapaKTepUCTMKOW; ecniv Ha 3TOM aBTOMaTW4eCKOM BblKMovaTene nMeetcs elle
OTCeuYKa, TO ee KpaTHOCTb ToKa cpabaTbiBaHWNs He OrpaHNYMBaeTCs.

Hannune annapaTtoB 3allinTbl C 3aBbllUEHHbIMU YCTaBKaMW TOKa He ABNAETCA obocHoBaHuem ans
yBennyeHuna ce4eHna NnpoBOOHNKOB CBEPX YKa3aHHbIX B M. 1.3.

3.1.10. CeTn BHYTpM MOMELLUEHWUA, BbINOMHEHHbIE OTKPbLITO MPOSIOXKEHHLIMYU MNPOBOAHUKAMU C
roproyernt Hapy>KHOM 06OTOYKON NN U30NAUMEN, LOIMKHbI ObiTh 3aLLMLLEHBLI OT NEPErpPy3Ku.

Kpome Toro, fom«Hbl ObiTb 3aLUMLLEHbI OT NEPErpy3kyM CETU BHYTPU NMOMELLEHUIA:

OCBETUTENbHbIE CETU B XUMbIX N OOLLECTBEHHbIX 34aHUsX, B TOProBbIX MOMeLleHUsX, cny>|<e6Ho-
ObITOBbIX MOMELLEHUSIX NPOMbILLUITEHHbIX I'Ipe,D,FIpI/IHTVIVI, BKMOYasi ceTn Anst ObITOBLIX U NepeHOCHbIX
AneKTponpneMHuUKoB (yTI'OFOB, YaMHWKOB, NIINTOK, KOMHATHBLIX XONIOAUITBHUKOB, MbINIECOCOB, CTUpanbHbIX
N LWBEMHbIX MALUNH W T. I'I.), a TakXe B NoXapoonacCHbIX 30HaX;

curnoBble CceT Ha NPOMbILEHHbIX NpeanpuaTnax, B XUnbiX U 00LEeCTBEHHbIX 30aHUSX, TOProBbIX
nomMelleHndax - TONIbKO B Crydadax, Korga rno ycrnoBmam TeXHONOrn4YeckKoro npoiuecca unm no pexnmy
pa6OTbI CETU MOXET BO3HUKATb ANUTENbHaA neperpyska npoBOAHUKOB;

CeTn BCeX BMOOB BO B3PbIBOOMNACHbIX 30HAX - cOrnacHo TpeGOBaHMﬂM 7.3.94.

3.1.11. B ceTsx, 3awuwiaembix OT neperpy3ok (cm. 3.1.10), npoBoaHukM cnegyeT BbliGMpaTb No
pac4yeTHOMY TOKY, NPU 3TOM JOIMKHO ObiTb 06ecnevyeHo ycrnoBue, YTOObl MO OTHOLLEHUIO K ANMUTENLHO
JONyCTUMbIM TOKOBbLIM Harpy3kam, npuvBeAeHHbIM B Tabnuuax rn. 1.3, annapaTbl 3awutbl UMenu
KpaTHOCTb He Gonee:

80% Ans HOMWHaNbLHOrO TOKa MMaBKOW BCTABKU MIN TOKa YCTaBKM aBTOMAaTUYECKOro BbIKMYaTens,
MMeloLero TOMbKO MaKCUMMarbHbIi MIHOBEHHO AEeWCTBYOWMIA pacuenutens (OTceuky), - Ans
NPOBOAHMKOB C MOMVBUHUMNXIOPUOHON, PE3VUHOBOM M aHarnoruyHou Mo TEMMOBbIM XapaKTepucTukam
nsonauven; AnNA  NPOBOOHMKOB, MNPOKNafbiBaeMblX B  HEB3PbIBOOMACHBIX MPOM3BOACTBEHHbIX
NMOMeLLIEHNAX NPOMBILINEHHBLIX NpeanpusaTui, gonyckaetca 100%;

100% 4N HOMMHANbBHOIO TOKAa MIaBKOW BCTABKM UIN TOKa YyCTaBkKy aBTOMATU4YE€CKOro BbIKIKO4aTend,

MMEHLLIETO TONMbKO MaKCMMarbHbIA MTHOBEHHO AENCTBYHOLLMIA pacuenuTenb (0Tceuky), - ons kabenen c
OyMakHON N30naunen;
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100% [Ns HOMWHAMBHOrO TOKa pacLenuTens aBTOMAaTUYECKOro BbIKMOYaTENsA C Heperynmpyemon
0obpaTHO 3aBUCALLEN OT TOKa XapaKTEPUCTUKOWN (HE3ABMCUMMO OT HaNW4Ms MU OTCYTCTBUS OTCEYKU) -
AN NPOBOAHMKOB BCEX MapoK;

100% Ans Toka TporaHus pacuenqTens aBToMaTU4ecKoro BbIKMoYaTens ¢ perynmpyemorni obpatHo
3aBUCALLEN OT TOKa XapaKTepUCTUKOW - ANA MPOBOOHWMKOB C MOMUBUHWUIXIOPUOHON, PE3VHOBOW U
aHanormyHom no TensoBbIM XxapaKkTepucTMkam U3onsaumen;

125% pna Toka TporaHusi pacuenuTens aBTOMaTUYECKOro BbIKIOYaTENs C perynupyemon obpartHo
3aBUCALLEN OT TOKa XapaKTepucTukon - Ans kabenen ¢ GymakHoOW u3onsuven n usonsauven us
BYNKaHN3MPOBAHHOIO NOMMATUIEHA.

3.1.12. nuTenbHO fonycTMMas TOKOBas Harpyska npoBOOHWKOB OTBETBMEHUN K KOPOTKO3aMKHYTbIM
anekTpoapuraTensam AorkHa ObiTb HE MeHee:

100% HOMMWHanbLHOrO TOKa ANEeKTPOABUraTens B HEB3PbIBOONACHLIX 30HAX;
125% HOMMWHaNbLHOrO TOKa ANeKTpoABMraTens BO B3pbIBOONACHBLIX 30HaX.

COOTHOLIEHVA MeXAy ANUTENbHO AONYCTUMOW Harpy3kol NPOBOAHMKOB K KOPOTKO3aMKHYTbIM
aneKkTpoABuraTensM W ycrtaBkamu annapaToB 3awuTbl B fobOM criydae He [OMKHbl MpeBblllaTth
ykasaHHbIX B 3.1.9 (cm. Takke 7.3.97).

3.1.13. B cnyyasx, korga Tpebyemas ponyctumas AnuTenbHas TOKOBas Harpyska NpPOBOAHUKA,
onpegenernHas no 3.1.9 u 3.1.11, He coBmagaeT C [AaHHbIMM Tabnuy OONYCTUMBIX Harpysok,
npmBeAeHHbIX B . 1.3, gonyckaeTcs npuMeHeHne NpoBOAHUKA GnumKamliero MeHbLUEro CeYeHnsi, HO
He MeHee, YeM 3T0 TpebyeTcsi N0 pac4yeTHOMY TOKY.

MECTA YCTAHOBKU AINMNAPATOB 3ALLUUTDI

3.1.14. AnnapaTbl 3aWwuTbl crnegyeT pacnonarate N0 BO3MOXHOCTM B AOCTYMNHbIX 418 06CNyXMBaHNS
MecTax Takmm 06pa3om, 4TOObl Obina MCKMHOYEHa BO3MOXHOCTb MX MEXaHUYECKUX MOBPEXOEHUN.
YcTaHoBKa MX AOMMKHA ObITb BbIMOMHEHA Tak, YToObl NpY ONepMpoBaHMU C HUMMK U NPU UX OENCTBUK
ObINM  UCKMIOYEHbI OMACHOCTb Anis 06CnyXMBaKLWEero nepcoHana M BO3MOXHOCTb MOBpPEXAeHUs
OKpYXatLux NpeamMeToB.

Annapatbl 3aWuTbl C OTKPbITBIMW TOKOBEAYLIMMM YacTiMW [OMKHbl OblTb  [AOCTYMHbI  Anst
o6cnyXMBaHUS TOMbKO KBanNMULMPOBaHHOMY NepcoHany.

3.1.15. AnnapaTbl 3awuTbl cnegyeT ycTaHaBnvBaTb, Kak NpaBuno, B MecTax CeTw, TAe ceveHue
NPoOBOAHMKA YMEHbLUAETCSA (MO HanpaBneHU0 K MeCTy NoTpebrneHus anekTpo3Hepruv) unu rge aT1o
HeoOxoamMmMo Ansi obecneyeHns YyBCTBUTENbHOCTM U CENEKTMBHOCTM 3awmTbl (cMm. Takke 3.1.16 un
3.1.19).

3.1.16. AI'II'IapaTbI 3alNnTbl OOMMKHbI YyCTaHaBNMBaTbCA HENOCPeaACTBEHHO B MeCTax npucoegnHeHus
3almuiaemMbiX NpoOBOOAHUKOB K nuTatoLLen NMHUN. ,D,OI'IyCKaeTCFI B cny4yadax HeobxoaMmocTu npuHUMaTb
ONWHY y4acTKka Mexay nUTatoLLEN NTIMHNEN N annapaTtoM 3aLlinTbl OTBETBIEHNA OO0 6 m. rlpOBO,D,HVIKM Ha
9TOM Yy4yacTke MOryt mMmeTb ceYyeHune MeHblle, YeM cevyeHue npoBOAHWNKOB nuTalrLLen NIMHUK, HO He
MeHee ceYeHna NpoBOAHUKOB Nnocne annaparta 3alnThbl.

[ns oTBETBMNEHWUIA, BLINOMHSEMbIX B TPYAHOAOCTYMNHBLIX MecTax (Hanpumep, Ha Gonbluoi BbicOTE),
annapartbl 3awuTbl OOMYyCKaeTcs yCcTaHaBnMBaTbh Ha paccTosiHuM A0 30 M OT TOYKM OTBETBIIEHUS B
yao6HoM ans obcnyxuBaHus Mecte (HanpumMmep, Ha BBOAE B pacnpefenuTenbHbIA NYHKT, B MYCKOBOM
YCTPOWCTBE SreKTpOonpuemMHunka u ap.). Npyn 3Tom ceyeHne NpoBOAHMKOB OTBETBIIEHUS AOMKHO ObiTh
He MeHee ceyeHusl, onpenenisieMoro pac4eTHbIM TOKOM, HO AOMKHO obGecneymBatb He MeHee 10%
MPOMYCKHOM CMOCOOHOCTM 3alUMLLEHHOro yyacTka nutawwen nuHui. [poknagka npOBOAHMKOB
OTBETBMNEHUI B YKa3aHHbIX cry4vasx (npu AnuHax otBeTBneHun 4o 6 n go 30 M) gomkHa Npon3BoanTbCA
Mpy TOPHYMX HapPYXHbIX OOOMOYKE UM U30NSAUMM MPOBOAHMKOB - B Tpybax, meTannopykaBax, unm
kopobax, B OCTamnbHbIX Cry4asix, KpoMe KabenbHbIX COOPYXEHWUI, NOXapOOnacHbLIX U B3pbIBOOMACHbLIX
30H, - OTKPbITO HAa KOHCTPYKUMSX NPU YCITOBUM UX 3aLLUTbl OT BO3MOXHbLIX MEXaHUYECKUX MOBPEXOEHWN.

3.1.17. Mpn 3awmte ceTen nNpegoxpaHUTENAMU NocrnefHue LOMKHbl YCTaHaBNMBATbCS Ha BCEX

HOPpMasnbHO He3a3eMIleHHbIX NnoJitocax Uinm q)asax. YcTaHoBka npe,qoxpaHMTeneVl B HyneBbIX pa6oqu
npoBOAHUKaX 3anpeLllaeTca.
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3.1.18. lpu 3awmTe ceTen ¢ rnyxo3a3emMreHHOW HenTparnbi aBTOMaTUYECKUMM BbIKHOHaTENAMMU
pacuenuTeny Mx OOMKHbl yCTaHaBMMBaATbCA BO BCEX HOPMArbHO He3a3eMIIEHHbIX MPOBOAHMKAX (CM.
Takke 7.3.99).

Mpu 3awmTe ceten C U30NMPOBAHHOW HEWUTpanbl B TPEXMPOBOAHbLIX CETAX Tpexdpa3Horo Toka u
OBYXNPOBOAHbIX  CETSAX OOHO(Aa3HOro WnM  MNOCTOSAHHOrO TOKa [OMycKaeTCcs  yCcTaHaBnuBaTtb
pacuenuTeny aBTOMaTUYECKMUX BbIKMOYaTenen B ABYX a3ax npu TPexXnpoBOAHbLIX CETAX U B OAHOW
dase (nontoce) npu ABYXNpPoOBOAHbIX. Mpu 3aToM B npepenax OQHOW U TOW e 3reKTPOYCTaHOBKM
3alMTy cneayeT OCYLEeCTBNATb B OAHUX U Tex xe dhasax (nontcax).

Pacuenutenu B HyneBbIX NPOBOAHUKAX O0NYyCKaeTCcA yCTaHaBnMBaTb NULb NPW yCNoBUK, YTO NPU UX
Cpa6aTbIBaHVIVI OTKNMK4arTCcA OT CeTn OAHOBpeMeHHO BCe NpoBOAHUKM, Haxogduwmeca noa
Hanps>XeHnem.

3.1.19. Annaparthbl 3alWmWTbl ONyCKaeTCsl He yCTaHaBnNmMBaTb, €Cnn 3T0 LenecoobpasHo no ycrnosusam
aKcnnyarauum, B MecTax:

1) OTBETBJIEHNA NPOBOAHMKOB OT LWKH WKTa K annapataM, YCTaHOBMIEHHbIM Ha TOM XXe LWuTte; npu
9TOM NMPOBOAHWUKN OOJKHbI Bbl6|/|paTbCF| Nno pac4eTHOMY TOKY OTBETBJ1EHUA;

2) CHWXXEHUSA CeYeHUst NUTalroLen NIMHUM NO ee OfIMHE M Ha OTBETBMEHMAX OT Hee, ecnv 3awuTa
npegbigyuiero y4yacrtka NnMHUK 3allinulaeT y4acToK CO CHUXKEeHHbIM ceYeHnemM npoBOAHWMKOB UK ecin
He3allnleHHble y4acCcTKN JIMHUU U OTBETBITIEHUA OT Hee BbINOJIHEeHbl NPOBOAHUKAMMU, Bbl6paHHbIMI/I C
cevyeHmem He MmeHee NOoJToBMHbI CeYeHNA NPOBOOHMKOB 3aLLULLEHHOro y4acTKa NIMHUK;

3) oTBETBNEHUS OT NUTAIOWEN MMHUN K IMIEKTPONPUEMHNKAM Marnow MOLLHOCTW, eChn nuTaroLwas ux
NVHUS 3alyueHa annapatom C yctaBkonW He 6oree 25 A Ans CMNOBLIX 3NEKTPONPUEMHUKOB U
6bITOBbIX 3M1eKTPoNpubopoB, a Ans CBETUMBHUKOB - COrMacHo 6.2.2;

4) OTBETBMEHMS OT MNUTalLeNn nUHUM NPOBOAHWKOB Lenell W3MepeHwui, YynpasBreHus u
curHanunsaummn, ecnn 3T NpoBOAHUKN HEe BbIXOOAAT 3a npefesibl COOTBETCTBYHOLWMX MaALUUH Unn WwnTa
WK ecnu 3TU NPOBOAHMKM BbIXOAAT 3@ MUX Mpeferbl, HO 3NeKTPonNpoBoAKa BbINOMHEHa B Tpybax unm
UMEET HEeropryyt 000MOYKY.

He nomyckaercs ycraHaBIMBaTh ammaparhl 3alIMTHl B MECTaX MPUCOEANHEHHS K IMTAIOIIEH JTMHIN
TaKUX LENel ypaBiIeH:s, CHTHAIM3alu 1 N3MEPEHNUS, OTKITIOYEHHE KOTOPBIX MOXKET MOBJIEYb 32
c000}¥i omacHble MOCeCTBUS (OTKITIOUEHHE TIOKAPHBIX HACOCOB, BEHTHIIATOPOB, ITPEAOTBPAIIAIONINX
o0OpazoBaHye B3pbIBOOIIACHBIX CMECEH, HEKOTOPBIX MEXaHM3MOB COOCTBEHHBIX HYXKI JICKTPOCTAHIINI
u T. 11.). Bo Bcex cirydasx Takue ey TOJDKHBI BBITOIHATHCS IIPOBOIHUKAMHU B TPyOax MM NMETh
Heroprouyio 06onouky. CedeHne 3THX Lereil JoOIKHO ObITh He MeHee PUBEICHHbIX B 3.4.4.

MaBa 3.2

PENENHAS 3ALLUTA

OBJIACTb MPUMEHEHUA

3.2.1. Hactosiwas rmasa lNMpaBun pacnpocTpaHaeTcsa Ha YCTPOMCTBA PENENHON 3aLUNTbI ANIEMEHTOB
3MEKTPUYECKON 4YacTU 3HEeProcUCTEM, MPOMBILINEHHbIX U APYrUX SMEKTPOyCTaHOBOK Bbiwe 1 KB;
reHepaTopoB, TpaHcdopmaTopoB (aBTOTpaHCcOpPMATOpPOB), OMOKOB reHepaTop - TpaHcdopmartop,
TIMHWIA 3neKkTponepeaayn, WMH U CUHXPOHHbLIX KOMMNEHCATOPOB.

3awmTta Bcex anekTpoycTaHoBok Bhilwe 500 kB, kabenbHbix nuHMA Bbiwe 35 kB, a Takke
3MEKTPOYCTAHOBOK aTOMHbIX 3JIEKTPOCTAHUMIA U nepefaydy MOCTOSIHHOrO TOKa B HAcCTOsILLEN rnaBe
MpaBun He paccmaTtpuBaeTcs.

TpeboBaHus K 3awute anekTpuyeckux ceten go 1 kB, anekTpopBuratenen, KOHOEHCATOPHbIX
YCTaHOBOK, 3M1EKTPOTEPMUYECKNX YCTAHOBOK CM. COOTBETCTBEHHO B M. 3.1, 5.3, 5.6 1 7.5.

YcTpoiicTBa pernenHomn 3aluTbl 3NIEMEHTOB 3MEKTPOYCTAHOBOK, HE PACCMOTPEHHbIE B 3TON U APYrUX
rnaeax, AOMKHbI BLINOMHATLCSA B COOTBETCTBUM C 06LIMMU TPeGOBaHMSIMUN HACTOSLLE rMaBbl.
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OBLUME TPEBOBAHUA

3.2.2. 3OneKkTpoyCcTaHOBKM [OIMKHbI OblTb  06OpyAOBaHbl YCTPOMCTBAMU PENENHON  3aluumThl,
npeaHasHa4YeHHbIMKN 411A:

a) aBTOMaTMYECKOro OTKITIOYEHUSA MOBPEXAEHHOIO AfIEMEHTa OT OCTarlbHOMN, HEMOBPEXAEHHOW YacTu
3ANEKTPUYECKON CcUCTEMbI (ANEKTPOYCTAHOBKM) C MOMOLLbLIO BbIKNOYaTENEW; ecnv noBpexaeHue
(Hanpumep, 3aMblkaHMe Ha 3eMIl0 B CETAX C WM30NMPOBAHHOW HEWTparnbk) HENOCPeACTBEHHO He
HapywaeT paboTy 3MneKTpU4eckon CUCTeMbl, OOoMyckaeTcsa AeNCTBUe penenHoOn 3alMTbl TONbKO Ha
curHan.

6) pearMpoBaHMsi Ha omnacHble, HEHOpPMaslbHble PEeXWMbl PaboTbl SMEMEHTOB 3MEKTPUYECKON
cucTeMbl (Hanpumep, neperpysky, NoBbILLEHWE HanpsikeHust B o6MOTKe cTaTtopa rmaporeHepartopa); B
3aBUCMMOCTM OT pexmma paboTbl M YCNOBWIA SKCNyaTauuy SNEKTPOYCTAHOBKM peneriHas 3awuta
OOMmKHa OblTb BbINOMHEHA C AEWCTBMEM Ha CUrHam WM Ha OTKIOYEHUE TeX 3NeMEHTOB, OCTaBlieHne
KOTOPbIX B paboTe MOXET NMPUBECTU K BOHUKHOBEHMIO NMOBPEXAEHMS.

3.2.3. C uenbio yoeuweBneHna 3NneKTpoyCTaHOBOK BMECTO aBTOMAaTUYECKUX BblKMoYaTenem u
peneﬁHoM 3alWuTbl crieayeT NpUMeHATb NpeaoxpaHuTenn Unn oTKpbliTble NiiaBKUe BCTaBKU, €CIT OHU:

MoryT ObiTb BblbpaHbl € TpebyembiMM napameTpamu (HOMWHAaNbHbIE HanpsikeHne wu  TOK,
HOMWHaMbHbLIN TOK OTKIIOYEHUs U Ap.);

obecneynBatoT Tpe6yeMb|e CENeKTUBHOCTb U YYBCTBUTEJ1IbHOCTb;

He NpenATCTBYIOT NPMMEHEHUI0 aBTOMAaTMKM (aBTOMaTM4eckoe MNOBTOPHOE BKMtoyeHue - AllB,
aBTomMaTMyeckoe BKMoYeHve pesepBa - ABP u T. n.), Heobxogumom no ycnosuam paboTbl
3MeKTPOYyCTaHOBKM.

Mpu MCNONb30BaHWUKN NPEAOXPAHUTENEN UMM OTKPBITLIX MMaBKUX BCTABOK B 3aBUCMMOCTM OT YPOBHS
HECUMMETPUN B HEMONMHOM(a3HOM pexuMme U xapakTepa NMMTaeMol Harpysku crnefdyeT paccmaTpuBaTb
HeobXoaMMOCTb YCTaHOBKM Ha NPUEMHOW NOACTaHLMM 3alMThl OT HEMOSTHOMA3HOro PeXMma.

3.2.4. YcTpoWcTBa peneviHon 3almTbl OOMKHbI ObecneynBaTb HaMMeHblLee BO3MOXHOE BpeMs
oTkmtoveHns K3 B uenax coxpaHeHnus GecnepebonHon paboTbl HEMOBPEXOAEHHOW 4acTu CUCTEMbI
(ycToriumBas paboTa 3MneKTpPUYecKOM CUCTeMbl W 3MEKTPOyCTaHOBOK noTpebutenen, obecneyeHne
BO3MOXHOCTM BOCCTAHOBIEHMS HOpMarnbHoOW paboTbl nytem ycnewHoro gencrteus AlNB un ABP,
camosanycka afeKkTpoABuraTeneil, BTAMBaAHUA B CUHXPOHM3M W Np.) WU OrpaHuyeHuss obnactn u
CTENEeHN NOBPEXAEHMS ANeMeHTa.

3.2.5. PeneriHas 3awuTa, OeicTByOLWas Ha OTKIIOYEHMe, Kak npaBuno, AomkHa obecneynBatb
CEneKTUBHOCTb AENCTBUS, C TeM, YTOObI NpM NOBPEXOEHUN Kakoro-nnmbo anemeHTa dneKTpoyCTaHOBKM
OTKIt0YANCH TOMbKO 3TOT MOBPEXAEHHBIV 3NIEMEHT.

[onyckaeTca HecenekTuBHOe OelcTBME 3alluTbl (MCnpasrnsiemoe nocnegyowmm genctsnem AlB
nnn ABP):

a) ans obecneyeHuns, ecrnv 310 Heobxoanmo, yckopeHus oTkmtodeHus K3 (cm. 3.2.4);

6) npu ncnonb3oBaHUM YNPOLLEHHbIX MMaBHbIX 3NTEKTPUYECKUX CXEM C oTAenuTenamMmm B Lendax NNHUA
mnn TpchcbopmaTopOB, OTKN4arwwmnmmn nospem,quHbuZ ANeMEeHT B 6eCTOKOBy}O nayasy.

3.2.6. YcTpoWcTBa penenHon 3awuTbl C BblaepXkamu BpemeHu, obecrnednBaioMm CeNEeKTMBHOCTb
OEeNCcTBuS, [OMycKkaeTcs BbIMOMHATb, ecnu: npu  oTkoYeHnn K3 ¢ BblaepXKkamu BpeMeHu
obecneynBaeTcsl BbiNoNHeHWe TpeboBaHui 3.2.4; 3awuta OeNcTByeT B KayecTBe pe3epBHOW (CM.
3.2.15).

3.2.7. HapexHoCTb (OYHKUMOHMPOBAHUS penenHon 3awmTbl (cpabaTtbiBaHue npu MNOSBIEHWM
ycrnoBuiA Ha cpabaTtbiBaHne W HecpabaTbiBaHwe Mpu UX OTCYTCTBUM) AOMMKHA OblTb obecneyeHa
NMPUMEHEHNeM YCTPOWCTB, KOTOpble MO CBOMM MapamMeTpaM W MWCMOMHEHWUIO COOTBETCTBYHOT
Ha3Ha4yeHuto, a TaKkke Haanexalimm obcnyxvBaHMeM 3TUX YCTPOWCTB.

Mpn HeobXoAMMOCTM CreayeT MCronb3oBaTb CreunanbHble Mepbl MOBbLILWEHUS HageXHOCTM
(PYHKUMOHMPOBaHUS,, B YaCTHOCTU CXEMHOE pe3epBMPOBAHWE, HEMpPEpbIBHLIA UMK MepUOaNYECKUii
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KOHTpPONb coCTOSHMA W Ap. [omkHa Takke YYMTbiBaTbCA BEPOSATHOCTb OLWIMOOYHBIX OEeNCTBUWA
obcnyxxuBatoLero nepcoHana npw BbINOMHEHNM He06X0ANMbIX onepaumi ¢ penenHomn 3aLlmMTon.

3.2.8. MNpu Hanuumm penerHon 3alnTbl, UMEIOLLEN Lenu HanpsXeHns, cregyeTt npegycmarpusaTtb
yCTpoucTBa:

aBToOMaTW4yeckn BbIBOASALLME  3aWMTy U3 OENCTBMA MPW  OTKIIOYEHWM  aBTOMATUYECKUX
BbIKIIOYaTENen, neperopaHun NpegoxpaHnuTene n Apyrux HapylweHuax Lenen HanpsxeHus (ecnm atn
HapyLleHVUs1 MOryT MPUBECTM K NOXHOMY cpabaTbiBaHWIO 3alUWTbl B HOPMarnbHOM pexuMe), a Takke
CUTHanu3MpyoLmne o HapyLLEeHUAX 3TUX Lienew;

CUTHanu3MpylLmne O HapylleHUAX uenew HanpsXeHus, ecnu 3TW HapylleHus He NpUBOAAT K
NOXHOMY cpabaTblBaHMIO 3aLLUMTLI B YCIOBUSAX HOPMAanbHOMO peXxuma, HO MOryT NPUBECTM K U3MULLHEMY
cpabaTbiBaHUIO B ApYyrux ycnosusix (Hanpumep, npu K3 BHe 3aLymiiaemMon 30HbI).

3.2.9. MNpwn ycTaHoBke ObICTPOOEWCTBYIOLLEN PENEenHON 3aluuTbl Ha NUHWAX 3nekTponepedayn ¢
TpybyaTbiMK paspsagHUKamu AorKHa ObiTe MpeaycMoTpeHa OTCTPONKa ee oT paboTbl pa3psAHMKOB, ANS
yero:

HanmeHbllee Bpems cpabaTbiBaHus peneviHow 3awuTbl A0 MOMEHTa MoJayu curHana Ha
OTKItOYEHME AOMKHO ObiTb GoMnblle BpeMeHn ogHOKpaTHOro cpabaTbiBaHUs pas3psAHMKOB, @ UMEHHO
okono 0,06-0,08 c;

MyCKoBble OpraHbl 3allinThl, cpa6aTb|Barou.me OT umMnynbCa TOKa pa3pAAHUKOB, OOJTKHblI UMETb
BO3MOXHO MeHbllee BpeMd Bo3BpaTa (OKOJ'IO 0,01 c OT MOMEHTa MCYE3HOBEHUS VIMI'IyJ'Ibca).

3.2.10. na penemnHbiX 3aWuUT C BblAEpXKamMu BPEMEHW B KaXXOOM KOHKPETHOM cny4vae cnegyet
paccmaTtpuBaThb Llenecoobpas3HoCcTb obecneyeHnss 4ENCTBUS 3aLUNUTbl OT HayanbHOrO 3HAYEHWUs1 ToKa
unu conpoTtuenenns npu K3 onsa ncknioveHrs otkaszoB cpabaTbiBaHWs 3alwuThl (M3-3a 3aTyxaHWUs TOKOB
K3 BO BpemeHu, B pesynbTaTte BO3HUKHOBEHWS KavyaHui, MOSBEHWS AyrM B MeCTe NoBpeXaeHns n ap.).

3.2.11. 3awwnTbl B anekTpuyeckux cetax 110 kB u Bbile AOMKHbI UMETbL YCTPOWCTBA, Griokunpyowmne
X OEWCTBME MPU KayaHUSX WM acUHXPOHHOM XOAEe, €CNN B YyKa3aHHbIX CETAX BO3MOXHbl Takue
KayaHus U aCUHXPOHHBIN X0, MPY KOTOPbIX 3aLUMUTLI MOTYT cpabaTbiBaTb U3MULLHE.

[onyckaeTca npvMeHeHne aHarnornyHbIX YCTPOWUCTB M Ansa nuHui Huwke 110 kB, cesasbiBaoLmx
mMexay cobol WCTOYHWMKM MUTaHUsA (MCXOoOsS W3 BEPOSATHOCTM  BO3HWKHOBEHUSI KayaHun unu
ACMHXPOHHOIO X04a ¥ BO3MOXHbIX MOCNEACTBUI USMNULLHNX OTKITIOYEHNIA).

[onyckaeTca BbINONHeHWe 3awmnTbl 6€3 GNOKMPOBKM NMPU KayaHWsIX, €CNK 3alimMTa OTCTPOeHa OT
Ka4aHuii No BpeMeHu (BblaepKka BpEMEHU 3aLLmThl - okono 1,5-2 c).

3.2.12. JencTtere penerHon 3alnTbl AOMKHO (PMKCUPOBaTLCS yKasaTenbHbIMU pene, BCTPOEHHbIMU
B perne ykasatenamu cpabaTtbiBaHWs, cHETYMKaMmM Yicna cpabaTtbiBaHWin unu Apyrummn ycTponctesamu B
TOW CTENEHN, B KAKOW 3TO HEOOXOAMMO ANS yYeTa 1 aHanu3a paboTbl 3aLuT.

3.2.13. YcTponcTtea, QuKcupylolmMe [eNcTBMe penernHoOW 3aluTbl Ha OTKM4YeHue, cnegyet
yCTaHaBNMBaTb TakK, YTOOblI CUrHaNM3MPOBAaNoCh AENCTBME KaXOOMW 3alMTbl, @ NPU CMOXHONW 3awuTte -
OTAENbHBIX €e YacTel (pasHble CTYNeHW 3aluTbl, OTAErNbHbIE KOMMMEKTbl 3alMUT OT pasHbiX BUMOOB
MOBPEXOEHUA U T. 1.).

3.2.14. Ha kaxgom u3 3MeMeHTOB 3NeKTPOYCTaHOBKM AOMkHa OblTb mMpegycMOTpeHa OCHOBHast
3awuTa, npegHasHadeHHas Ans ee OENCTBUS NPU MOBPEXOEHUAX B npegenax BCero 3aliviiaemoro
arnemMeHTa C BpEMEHEM, MEHbLUMM, YEM Y APYTMX YCTAHOBMEHHbIX HA 3TOM 3fIEeMEHTE 3aLLuT.

3.2.15. [Ina pencTBusa npy OTKasax 3aliuMT WM BbIKMOYaTeNen CMEXHbIX 3NIEMEHTOB crneayet
npegycMaTpuBaTb Pe3epBHYHO 3aliuTy, NpeaHasHavyeHHylo Ans obecnedeHunss aarnbHero pe3epBHOMO
aencreus.

Ecnn ocHOBHas 3awmta anemeHta o6nagaer abCoNOTHOM CENEKTUBHOCTBIO  (Hanpumep,
BbICOKOYACTOTHas 3aLyuTa, NpogonbHasi u nonepeyHas auddepeHumaneHble 3awmnTbl), TO Ha 4aHHOM
anemMeHTe AomkHa ObiTb yCTaHOBMEHa pe3epBHas 3awuTta, BbINOMHAKLWAA (MYHKUMA HE TOMbKO
JanbHero, HO W OGNXHero pesepBMpoOBaHWsA, T. €. AENCTBYIOLWAA MpW OTKka3e OCHOBHOW 3aluThbl
AaHHOro anemeHTa Unn BbiBeAeHUn ee 13 paboTel. Hanpumep, ecnn B kKa4ecTBe OCHOBHOW 3aLluUThl OT
3aMblkaHun Mexay asamu npumeHeHa AuddepeHunanbHo-asHas 3awmta, TO B KavecTse
pe3epBHON MOXeT BbITb NPMMEHeHa TpexcTyneHyaTas ANCTaHLMOHHAs 3awmTa.
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Ecnn ocHoBHas 3awmta nuHum 110 kB n Bblle obnagaet OTHOCUTENBHOW CEMNEKTUBHOCTBIO
(Hanpumep, cTyneH4aTble 3aLnThbl C BblAEPXKaMUN BpEMEHN), TO:

OTAENbHY PE3epBHYI 3almMTy AOMNycKaeTCs He npedycmatpuBaTb MpU YCNOBUW, YTO parnbHee
pe3epBHOE AeNCTBME 3aLUT CMEXHBIX areMeHToB Npu K3 Ha aTol nuHuM obecneuynBaeTcs;

OOMXKHbI NpegycMaTpmBaTbCs Mepbl No obecneveHnto BGnkHEro pes3epBMpoBaHUSA, eCnn gansHee
pesepsupoBaHue npu K3 Ha aTon nuHuM He obecnednBaeTcs.

3.2.16. Anga nuHun anektponepeaayn 35 kB v Bbllwe € Uenblo NOBbILLEHUA HAAEXHOCTU OTKIYEHUS
NOBPEXAEHUSA B Hayane NMHMM MOXeT ObiTb NpefyCMOTpeHa B KayecTBe OOMONHUTENbHOM 3aluuThbl
TOKOBas oTceyka 6e3 BblAepXKKN BPEMEHN NpW YCNoBmUW BbINONHeHUs TpebosaHuin 3.2.26.

3.2.17. Ecnu nonHoe obecneyeHne p[anbHEro pesepBUPOBaHUS CBA3AHO CO 3HAYUTENbHbLIM
YCMNOXHEHUEM 3aLLMTbl NN TEXHNYECKM HEBO3MOXHO, AOMYCKaeTCs:

1) He pe3epBupoBaTb OTKMOYeHUs K3 3a TpaHcdhopmaTopamu, Ha peakTUPOBaHHBIX NIMHUAX, MUHNSAX
110 kB v BbIWEe NpK HaNM4YMM GNXKHEro pe3epBMPOBAaHUS, B KOHLIE ANMMHHOMO CMEXHOr0 y4acTka fMHUK
6-35 kB;

2) wmeTb [JanbHee pe3epBMpOBaHME TOMbKO Mpu Hauboree 4acTto BCTPeYaloWMXcs Buaax
noepexaeHui, 6e3 yueTta peakux pexxmmoB paboTbl 1 Npu ydeTe KackagHoro AeNCTBUS 3aLLUTbI;

3) npegycmaTpuBaTh HecenekTMBHOe AenctBue 3awutbl npu K3 Ha cMexHbIX anemeHTax (npwu
JanbHeM pe3epBHOM [EWCTBUM) C BO3MOXHOCTbIO OBECTOMEHUS B OTAEMbHbIX Cryyasix NOACTaHLWIA;
npu 3TOM crnegyeT No BO3MOXHOCTM obecneuvBaTb UCMPaBEHNE 3TUX HECENEKTUBHbIX OTKIIOYEHUIA
nencteuem AlNB nnn ABP.

3.2.18. YcTpoiictBa pe3epBupoBaHUsS Npu  OTka3e BblknodaTenen (YPOB)  pomkHbl
npegycmaTpmBaTbca B anektpoyctaHoBkax 110-500 kB. Jonyckaetcs He npegycmatpusatb YPOB B
anekTpoycTtaHoBkax 110-220 kB npu cobnogeHnn crnefyowmux yCrnoBuii:

1) obecneunBatoTcs Tpebyemas YyBCTBUTENbHOCTb M AOMYCTUMbIE MO YCMOBUSIM YCTOWYMBOCTU
BPEMEHa OTKIMHUYEHWNS OT YCTPOMCTB AarnbHEro pe3epBMpOBaHuS;

2) Npu OeNCTBMM Pe3EpPBHbIX 3aLLUT HET MOoTepWU AOMOSHUTENBHBLIX 3NIEMEHTOB M3-3a OTKIYEHUS
BbIKMOYaTenNen, HermocpedCcTBEHHO HE MNPUMbIKAIOWMX K OTKasaBleMy BbikMouvaTeno (Hanpuwvep,
OTCYTCTBYIOT CEKLMOHUPOBAHHbIE LLUWHBI, IMHUW C OTBETBIIEHNEM).

Ha anekTpocTaHumax C reHepaTtopamu, UMELWUMN HENOCPEACTBEHHOE OXNMaXaeHWe NPOBOAHMKOB
0OMOTOK CTaTOpOB, AN NpefoTBpaLlEeHVs NMOBPEXOEHWA reHepaTopoB MpW OTKasax BblKnovaTenei
110-500 kB cnegyet npegycmatpmBaTe YPOB He3aBUCUMO OT MPOYNX YCIOBUNA.

Mpun oTka3e 0gHOro M3 BbIKNOYATENEW NOBPEXAEHHOIO dneMeHTa (NIMHMA, TpaHcdopMaTop, LUMHbI)
anekTpoycTaHoBkn YPOB p[omkHO [elcTBOBaTb Ha OTKIOYEHWEe BbIKMYaTenen, CMEXHbIX C
OTKa3aBLUUM.

Ecnu 3awmTbl npucoeanHeHbl K BBIHOCHBIM TpaHcdopMaTopam Toka, To YPOB gomkHO aericTBoBaTh
n npu K3 B 30He mexay aTMMmK TpaHcopMaTopamMm Toka 1 BbiKIlo4aTenem.

JonyckaeTtca npumeHeHue ynpouleHHbix YPOB, gewncteytowmx npyu K3 ¢ oTkasamu BbiknoyaTenemn
He Ha Bcex anemMeHTax (Hanpumep, Tonbko npy K3 Ha nuHusax); npy HanpskeHun 35-220 kB, kpome
Toro, ponyckaetcs npuMeHeHue YCTPOWCTB, OENCTBYIOWMX  NULb Ha OTKIOYEeHne
LUMHOCOEANHUTENBHOMO (CEKLMOHHOTO) BhIKMOYaTenNs.

Mpn HepocTaTouHOM 3PPEKTUBHOCTU AanbHEro pes3epBMpPOBaHUA criegyeT paccMaTtpuBaTb
Heo6X0AMMOCTb MOBbILLIEHUS HAOEXHOCTU BRKHEro pe3epBMpoBaHus B gononHeHne k YPOB.

3.2.19. [pu BbINONMHEHWM pe3epBHOW 3aliMTbl B BUAE OTAENbHOrO KOMMNEeKkTa ee cnegyet
OCYLLECTBNATb, Kak MpaBuno, Tak, 4Tobbl Obina obecneyeHa BO3MOXHOCTb pa3genbHOM MPOBEPKU UMK
PEMOHTaA OCHOBHOW WNWN pe3epBHOW 3alWuTbl Npu paboTatowem anemeHTte. MpuM 3TOM OCHOBHas U
pesepBHas 3aWuUTbl  OOSKHbI  MUTATbCS, Kak MpaBWio, OT pasHbIX BTOPUYHLIX OOMOTOK
TpaHcopMaTopoB TOKA.

[MUTaHMe OCHOBHbIX WM pe3epBHbIX 3alWUT NUHWUM anekTponepegadn 220 kB u Bbiwe [OMKHO

OCYLLECTBIATLCS, Kak npaBuio, OT pasHblX aBTOMaTUYECKMX BbIKNOYaTenem onepaTtuBHOro
NOCTOAHHOrIO TOKa.
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3.2.20. OueHka YyBCTBUTENMBHOCTU OCHOBHBIX TUMOB PenenHbIX 3aLlMT AOMKHA NPOM3BOAUTECS NpU
nomoLuy KoaddurLmeHTa YyBCTBUTENBHOCTM, ONpeaensiemMoro:

Ons  3alWuMT, pearvpylowmx Ha BenuuYMHbl, BO3pacTalolue B YCMOBUSIX MOBPEXOEHUN, - Kak
OTHOLLUEHWE pacYeTHbIX 3HAYeHWM 3TUX BEMUYMH (Hampumep, TOKa, WU  HanpsbkeHus) npu
meTannuyeckom K3 B npegenax 3aluumiiaemon 30Hbl K napameTpam cpabaTtbiBaHUS 3aLUNT;

ONS 3aWmT, pearupylolmx Ha BenWYMHbI, YMEHbLUAlLWMecs B YCMOBUAX MOBPEXOEHUNR, - Kak
OTHOLUEeHVWe mnapameTpoB cpabaTbiBaHUs K pacYeTHbIM 3HAYeHUSM STUX BENWYMH (Hanpumep,
HanpsbKeHWs U CONpOoTMBNEHNS) Npy MeTannmyeckom K3 B npegenax 3awuiaemon 30Hsbl.

PacuyeTHble 3HayeHus1 BENMYMH OOIKHbI yCTaHaBnMBaTbCAd, ncxoga m3 Hanbonee He6J'IaFOI'IpI/I$ITHbIX
BMOOB noBpexXxaeHusd, HO And peanbHO BO3MOXXHOIO peXxunma paGOTbI SHeKTpVI‘-IeCKOVI CUCTEMDI.

3.2.21. TMpu OUEHKE YYBCTBUTENIBHOCTU OCHOBHbIX 3aLUMT HEOOXOAMMO MCXOOWUTb W3 TOro, YTO
[JOIMKHbI 06ecrneunBaTbCs CreayoLme HanMeHblune KoagMULMEHTbI UX YYBCTBUTENbHOCTU:

1. MakcumanbHble TOKOBble 3aliMTbl C MyckoM M 6e3 nycka HanpsbkeHus, HamnpaBneHHble Wu
HeHanpaBreHHble, a Takke TOKOBble OAHOCTYNeHYaTble HanpasfeHHble N HeHanpaBfeHHble 3alnThbl,
BKINIOYEHHbIE HA COCTaBnsoLmMe obpaTHOM UNMN HYNeBOW NocneaoBaTenNbHOCTEN:

[ONsi OpraHoB TOKa W HanpsikeHus - okono 1,5;

ONS OpraHoB HanpasBneHWs MOLLHOCTU obpaTHOW 1 HyneBoW nocnegoBaTenbHOCTU - okorno 2,0 no
MOLLIHOCTM 1 OKOS10 1,5 MO TOKY 1 HANPSXKEHWIO;

[na opraHa HanpaBneHWst MOLLHOCTH, BKIIIOYEHHOIO Ha MOSIHbIE TOK U HAMNPshKeHUE, He HOPMUPYETCS
Mo MOLLHOCTM U okorlo 1,5 no Toky.

[ns makcMMmanbHbIX TOKOBbIX 3alUMT TpaHcOopMaTopoB C HM3WuM HanpsixkeHnem 0,23-0,4 kB
HauMeHbLUNIA KO3 MULMEHT YyBCTBUTENBHOCTU MOXET ObITb Okono 1,5.

2. CTyI'IeH‘-IaTbIe 3alnTbl TOKa WU TOKa W HanpaXeHuda, HanpaBlieHHble W HeHanpablieHHble,
BKIMKOYEHHbIE Ha NMOJIHble TOKN U HanpaXeHna Unn Ha coctasndwouime Hyne30|7| nocnenoBaTesibHOCTU:

ONS OpraHoB TOKa M HanpshKeHWs CTyNeHW 3aluTbl, NpeaHasHaveHHow ans gencteus npu K3 B
KOHLe 3aliuLiaemoro yyactka, 6e3 yyeta pesepBHOro AencTBUst - okomno 1,5, a Npy HanM4yMm HagexHo
OENCTBYIOLLEN CEMNEeKTUBHOW pPe3epBHOW CTyMeHu - okono 1,3; nmpy Hanmuuum Ha MNpOTMBOMOSIOXHOM
KOHLE NWHUM OTAENbHOWM 3alnThbl LWWH COOTBETCTBYIOLWMNE KO3 DULMEHTBI YYBCTBUTENMBHOCTU (OKOMO
1,5 n okorno 1,3) ona cTyneHu 3alWnTbl HYNEBOM NOCNeLoBaTENbHOCTM AonyckaeTca obecneunBaTb B
pexuMe KackagHOro OTKIMIOYEHHNS;

NS OpraHoB HanpaBfieHUs MOLLHOCTU HyneBol M obpaTHoN nocnegoBaTensHOCTH - okono 2,0 no
MOLLHOCTM 1 0KOMO 1,5 MO TOKY U HaMNpPsiKEHUIO;

AN opraHa HarnpaeneHust MOLLHOCTM, BKIKOUYEHHOTO Ha MOSHbIE TOK U HaMNpPsKeHWe, He HOPMUPYEeTCs
no MoLHocTH 1 okono 1,5 no Toky.

3. AncTaHuMOoHHbIE 3awwnTbl OT MHOrogasHbix K3:
ONsi NyCKOBOro opraHa noboro Tvna 1 AMCTaHLMOHHOIO opraHa TpeTbeln CTyneHu - okono 1,5;

ONsi ANCTaHUMOHHOTO opraHa BTOPOW CTyNeHW, npefHasHaydeHHoro ans genctens npu K3 B koHue
3almaemMoro y4acTtka, 6e3 yueta pe3epBHOro 4encTeusi - okono 1,5, a npu HanMuum TpeTben CTyneHu
3awWmThl - okono 1,25; Ansa ykasaHHOro opraHa YyBCTBMTENbHOCTb MO TOKY AofkHa 6biTe okono 1,3 (no
OTHOLLEHWMIO K TOKY TOYHOW paboTbl) Mpu NOBPEXAEHNM B TOM XKE TOYKE.

4. MNMpopornbHble anddepeHLmanbHble 3aliMTbl reHepaTopoB, TPaHCHOPMATOPOB, FIUHUA U OPYrnX
3NeMEeHTOB, a Takke nonHas auddepeHumnanbHas 3awmTa WuH - okono 2,0; Ans TOKOBOro MycKOBOro
opraHa HenornHon AuddepeHunansHOM AUCTAHUUMOHHOW 3alUMTbl LUWMH FEHepaToOpPHOro HanpsXXeHus
YYBCTBUTENBHOCTb A0MMkHa ObiTb okono 2,0, a Ana nepBoW CTyneHW HenonHow auddepeHumansHoNn
TOKOBOW 3aLMThbl LUMH reHEPaTOPHOro HanpsiXXeHUs!, BbINMOSIHEHHOW B B1Ae OTCeYkM, - okono 1,5 (mpu K3
Ha LWKNHax).

Ons puddepeHumansHON 3aluTbl reHepaTopoB U TpaHCOPMaTOPOB YYBCTBUTENBHOCTL criegyet
npoeepstb npu K3 Ha BbiBogax. [lpy 3TOM BHE 3aBUCMMOCTM OT 3HAYeHUN KoadppuuMeHTa
YyBCTBUTENBHOCTU ANS FMOPOreHepaTopoB 1 TypboreHepaTopoB C HEMOCPEACTBEHHBLIM OXMaXAeHUeM
NPOBOAHMKOB OOMOTOK TOK cpabaTbiBaHUS 3aWwuThbl CneayeT MpuHMMaTb MEHee HOMWMHANbHOro Toka
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reHepaTopa (cm. 3.2.36). [inst aBTOTpaHCOPMaToOpOB U MOBbLILLALLMX TPAHCHOPMAaTOPOB MOLLHOCTbLIO
63 MB-A n 6onee Tok cpabaTbiBaHuA 6e3 yyeTa TOPMOXEHUSI peKoMeHAyeTCs MpUHMMaTb MeHee
HOMMWHAmNbHOrO (ANs aBTOTPaHC(OPMAaTOPOB - MEHEE TOKA, COOTBETCTBYHOLLENO TUMOBOW MOLLHOCTM).
[nsa ocTtanbHbIX TpaHchopmaTopoB MowHocTbio 25 MB-A 1 6onee Tok cpabaTbiBaHus 6e3 ydveTa
TOPMOXEHWS pekoMeHayeTcsa NpuHumMaTth He 6onee 1,5 HOMMHaNLHOTO ToKa TpaHcdopmartopa.

[JonyckaeTca cHwXeHne kosdduUMeHTa 4YyBCTBUTENBHOCTU Ans AuddepeHumansHon  3awmTbl
TpaHcopmaTtopa unm 6noka reHepatop - TpaHcdopmaTop OO0 3HadeHus okono 1,5 B crneayoLmx
cnyyasx (B KoTopbix obecneveHve koahduumMeHTa 4dyBCTBUTENBHOCTM oOKonmo 2,0 cBfA3aHO co
3HAYMTENbHBIM YCIOXHEHNEM 3aLUMUTbI UM TEXHNYECKN HEBO3MOXHO):

npy K3 Ha BbIBOgAX HU3LLEro HaMNpsbKeHWUs1 MOHMKAKLWMX TpaHCHOopMaTopoB MOLHOCTLIO MeHee 80
MB-A (onpefensieTcs C y4eTOM pPerynmpoBaHUs HanpsXeHus);

B PEXUME BKIIOYEHMSA TpaHcdopmaTopa nod HanpspkeHne, a Takke Ans KpaTKOBPEMEHHbIX PEXMMOB
ero paboTbl (Hanpumep, NPY OTKIIOYEHUN OAHOW U3 NUTAKOLWMX CTOPOH).

Ons pexuma nogayn HanpsbkeHuUst Ha MOBPEXAEHHbIE LUMHBI BKIHOYEHWEM OHOIO U3 MUTaLMUX
3MEeMEHTOB [OMNycKaeTCs CHWXeHWEe koadpdmumeHTa YyBCTBUTENBHOCTM Ans AuddepeHumansHom
3alMThbI LWIMH A0 3Ha4YeHus okorno 1,5.

YkasaHHbIn KoadhdumumeHT 1,5 oTHocUTCA Takke K AvddepeHumansHON 3awmTte TpaHcdopmaTtopa
npu K3 3a peakTopoMm, YCTAHOBMEHHbIM Ha CTOPOHE HU3LLEro HanpsixeHus TpaHcdopmaTtopa U
BXOOALWMUM B 30HY ero audpcepeHumansHon 3awmTel. [pn HanMumMm gpyrmx 3awmT, OXBaTblBaOLLMX
peakTop W ygoBneTBopsAlWMX TpeboBaHusM 4YyBcTBUTENbHOCTM npu K3 3a peakTopowm,
YyBCTBUTENBHOCTL AnddepeHumansHON 3awmTel TpaHchopmaTopa npy K3 B aToi Todke fonyckaeTcs
He obecneunBartb.

5. MNonepeyHble o depeHUmanbHble HanpaBneHHbIe 3alnThl NapannenbHbIX JTMHWRA:

ONs pene ToKa W pene HanpshKeHUsi MyCKOBOrO opraHa KOMMIEKTOB 3alUMThl OT MexaydasHbix K3 n
3aMblKaHU Ha 3eMno - okono 2,0 Npy BKITHOYEHHbIX BbIKMOYATENsIX C 00enX CTOPOH NOBPEXAEHHOMN
nHUKM (B TOYKE OOUHAKOBOW YyBCTBMTEMbHOCTU) U Okono 1,5 mpu OTKMOYEHHOM BbIKMOYaTENE C
NPOTMBOMOIIOXHOW CTOPOHbI NMOBPEXOEHHOW JTMHWK;

ONs opraHa HanpaBfeHusi MOLLHOCTW HyINeBOW MOcCneaoBaTeNbHOCTU - OKOmo 4,0 Mo MOLLHOCTM ©
okono 2,0 No TOKy U HanpshkeHWIo NpY BKIOYEHHBLIX BbIKMOYaTeNsax ¢ o6enx ctopoH u okomno 2,0 no
MOLLIHOCTM 1 Okofo 1,5 NO TOKY M HAMPSKEHWIO MPU OTKITHOYEHHOM BbIKMOYATENe C NPOTUBOMOSIOXHOM
CTOpOHbI;

[ONsi opraHa HanpaBsfeHWUsl MOLLHOCTU, BKIKOYEHHOIO Ha MOHbIE TOK U HaMNpsKeHWEe, N0 MOLLLHOCTU He
HOPMUPYETCS, a MO TOKY - okoro 2,0 Npu BKIKOYEHHBIX BbIKITIOYaTENAX ¢ 06emx CTOpoH u okono 1,5 npu
OTKIMOYEHHOM BbIKIHOYATENE C NPOTMBOMNOSIOXHOW CTOPOHBI.

6. HanpaBneHHble 3aLuThbl C BbICOKOYACTOTHOWM BOKMPOBKOMA:

Ana  opraHa HanpaBneHuss MOLWIHOCTM obOpaTHOM MNW  HyneBoW  MnocrefoBaTenbHOCTH,
KOHTPONMPYIOLLIEro Lienb OTKMYEHNs, - okoro 3,0 N0 MOLLHOCTM, Okono 2,0 MO TOKY U HANPSHKEHWIO;

AN NYCKOBbIX OPraHoOB, KOHTPONMMPYKOLMX LEeMb OTKIYEHUS, - OKONo 2,0 MO TOKY M HaMNpshKEHUIO,
okono 1,5 no conpoTMBREHMIO.

7. QnddepeHumanbHo-asHble BbICOKOYACTOTHbIE 3aLLMTbI:

AnNs NYCKOBbIX OPraHoB, KOHTPOMUPYIOLUMX LiENb OTKMOYEHUs], - OKono 2,0 Mo TOKY M HanpsiKeHUto,
okono 1,5 No conpoTUBIEHMIO.

8. TokoBble OTCeYkM 6e3 BblAEPKKM BPEMEHM, YCTaHABNMBAEMbIE HA reHepaTopax MOLWHOCTLIO 40 1
MBT u TpaHcdopmaTopax, npy K3 B MecTe ycTaHOBKM 3aLuThbl - okoro 2,0.

9. 3aWwunTbl OT 3aMblKaHU Ha 3eMN0 Ha KabernbHbIX NIMHUSX B CETAX C U30NIMPOBaAHHOW HEeNTparnbto
(OencTByOLME HA CUrHAM UK Ha OTKITYEHME):

ONA 3alUUT, pearmpyroLmnx Ha TOKU OCHOBHOM 4acToThl, - okono 1,25;

ONA 3alUT, pearmpyoLmnx Ha TOKM NOBbILLEHHbIX YacToT, - okorno 1,5.
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10. 3awuTbl OT 3ambiKaHU Ha 3emnio Ha BJ1 B ceTsix ¢ M3onvMpoBaHHOW HeNTpanblo, AeNCTBYHOLLME
Ha curHan unu Ha oTkn4YeHune, - okono 1,5.

3.2.22. MNpwn onpegeneHum KoaPULUNEHTOB YYBCTBUTENBHOCTU, YKa3aHHbIX B 3.2.21, n.1,2. 51 7,
HeobX0AMMO yunThiBaTh CrieaytoLlee:

1. UyBCTBUTENBHOCTL MO MOLLYHOCTM WHAYKLMOHHOTO penie HamnpasfieHus MOLLHOCTM MpoBepsieTcs
TONBbKO MNpPW BKMOYEHUM €ro Ha COCTaBMsloWMe TOKOB W HanpsbkeHun obpaTHOM U HyneBoun
nocnefosaTenbHOCTEN.

2. YyBCTBUTENBbHOCTb pene HanpaBneHWs MOLLHOCTM, BbIMOMIHEHHOIO MO CXeMe CpaBHEHWS
(abcontoTHbIX 3Ha4YeHn unn das), NPoBEPSETCH: NPU BKIIOYEHUN Ha MOSHbIE TOK U HanpsKeHue - no
TOKY; NPV BKIOYEHMW HA COCTaBMsAlOWME TOKOB W  HaMpshKeHnd obpaTHOW W HynesBoWw
nocnefoBaTenbHOCTEN - MO TOKY U HANPSHKEHWIO.

3.2.23. inqa reHepaTopoB., paboTatolmx Ha COOpHbIE LUMHBI, YyBCTBUTENBHOCTL TOKOBOM 3aLLMTbl OT
3amblKaHU Ha 3emMmo B 0OMOTKe cTtaTopa, AEeNCTBYIOLLEN Ha OTKIOYEHUE, ONpeaenseTcs ee TOKOM
cpabaTbiBaHWs, KOTOPbIA JOIMKEH ObITb HE Gonee 5 A. [lonyckaeTcsa Kak UCKMYeHMe YBENUYEHNe Toka
cpabaTbiBaHusa oo 5,5 A.

Ons reHepaTopoB, paboTatowmx B 6noke ¢ TpaHcdopmMaTopoM, KO3dMULUNEHT YyBCTBUTENLHOCTH
3aWmnThl OT 0gHOMA3HbIX 3aMblKaHMI Ha 3eMIt0, OXBaTbIBaKOLLEN BCIO OOMOTKY cTaTopa, OOIMKeH ObiTb
He MeHee 2,0; OANS 3awWwuTbl HaMpsHKEHWst HYNeBOW MOCHefoBaTENbHOCTW, OXBaTbiBalOLLENW HE BCHO
0obMOTKy cTatopa, HanpsbkeHne cpabaTtbiBaHWsA JOMKHO ObITh He Bonee 15 B.

3.2.24. YyBCTBUTENBLHOCTb 3aLUMUT HA NEPEMEHHOM OnepaTMBHOM TOKE, BbINOMHAEMbIX MO CXeme C
AELyHTUPOBaHNEM 3NEKTPOMarHMTOB OTKIIIOYEHUs, credyeT NpoBepsTb C Y4eTOM AeiCTBUTENbHON
TOKOBOW MOrpeLHoOCT! TpaHCchOopMaToOpoB Toka nocrne AewyHTUpoBaHus. Mpu 3TOM MUHMManbHoe
3HaveHne koadpuumeHTa 4YyBCTBUTEMBHOCTU 3JMIEKTPOMAarHUTOB OTKIIOYEHWs, onpefdensemoe Ans
YCrNOBUSE WX HagexHoro cpabaTtbiBaHusA, [OMKHO ObiTb npubnuamtensHo Ha 20% 6Gonblue
NPUHYMaEeMOoro AN COOTBETCTBYIOLIMX 3awuT (cm. 3.2.21).

3.2.25. HavmeHbLlune Ko3abdULMEHTBI YYBCTBUTENBHOCTU AN pe3epBHblx 3awmTt npu K3 B koHue
CMEXHOro aremMeHTa unv Hambonee yAaneHHOro M3 HECKOSbKMX MOCneaoBaTeNbHbIX 31EMEHTOB,
BXOOSLLUX B 30HY pe3epBUpPOBaHUs, AOMKHbI ObiTh (CM. Takke 3.2.17):

[Na OpraHoB TOKa, HanpsiXKeHWsl, CONPOoTUBNEHNs - 1,2;

ONsi OpraHoB HanpaBfeHust MOLLHOCTM oOpaTHOM WM HyneBoW nocrnepoBaTtenbHocTern - 1,4 no
MOLLHOCTM U 1,2 NO TOKY U HaNpsXXeHWIo;

AN opraHa HarnpaeneHust MOLLHOCTM, BKIKOUYEHHOTO Ha MOSHbIE TOK U HaMpsKeHWe, He HOPMUpPYEeTCs
no MoLHOCTA 1 1,2 MO TOKY.

Mpn ouUeHke 4yBCTBUTENbHOCTM CTYNEHEW pe3epBHbIX 3allMT, OCYLLECTBNSAWMNX OGnukHee
pesepsupoBaHne (cm. 3.2.15), cnegyeT uvCxoouTb U3  KOIPMDUUMEHTOB YyBCTBMTEMLHOCTY,
npvBefeHHbIX B 3.2.21 AN COOTBETCTBYIOLLMX 3aLLMT.

3.2.26. [Ons TokoBbIX OTcevek 6e3 BbIAEPXKM BPEMEHW, YCTAHaBMNMBAEMbIX Ha JNHUSAX U
BbIMOSTHSOWNX (DYHKUMM AOMOSNTHUTENbHBIX 3alMT, KO3MMUUMEHT YyBCTBUTENBbHOCTM LOIMKEH ObiTb
okono 1,2 npu K3 B MecTe ycTaHOBKM 3awutbl B Haubonee 6naronpusiTHOM Mo YCroBWiO
YYBCTBUTENIBHOCTU PEXMME.

3.2.27. Ecnn pencrteve 3awmTbl NOCNeayloLlero aremMeHTa BO3MOXHO M3-3a OTKasa BCMeACTBUE
HEeLOCTaTOYHOW YyBCTBMTENbHOCTU 3alUMThbl MNpPeablayLlero anemMeHTa, TO YyBCTBUTENBHOCTUM 3TUX
3alWmT HeoHX0AMMO COrnacoBbIBaTb Mexay COBON.

[lonyckaeTca He COMMacoBbIBaTb MeXOy COBOM CTyrMeHu aTWUX 3aluT, npegHasHayeHHble ans
JanbHero pesepBupOBaHUsA, €CNN HeoTKNouyeHne K3 BcrneacTsBMe HeQoCTaTOYHOM YyBCTBUTENbHOCTU
3alUMThI NOCMEAYIOLLIEro aremMeHTa (Hanpumep, 3aWwmTbl 0BpaTHOM NocneaoBaTenbHOCTU reHepaTopoB,
aBTOTPaHCHOPMaTOPOB) MOXET NMPUBECTU K TSXKESbIM NMOCIeACTBUSIM.

3.2.28. B ceTax C rnyxo3a3eMfeHHON HenTpanbi AomKeH ObiTb BbiOpaH mMcxoas M3 YCrnoBWKA
penevHon 3awuTbl TakOW PEeXuMM 3a3eMIleHUs HewuTpanen cunoBbix TpaHcdopmaTopoB (T. €.
pasmelleHne TpaHCOPMaTOpPOB C 3a3eMIIEHHOW HeWTpanbio), Mpu KOTOPOM 3HAYEHUSI TOKOB U
HanpspKEHUIM NPU 3aMblKaHKAX Ha 3eMIto 06ecneyrBaloT AeNCTBME PENENHON 3alUMThl ANEMEHTOB CETH
npy BCeX BO3MOXHbIX PeXMMaX KCnryaTauum aneKTpu4eckon CUCTeEMBbI.
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Ons nosblwamwmx TpaHcOpMaTopoB U TPaHCHOPMAaTOPOB C ABYX- U TPEXCTOPOHHWUM MUTaHMEM
(MM cywecTBEHHOM  NOAMUTKOW  OT  CUHXPOHHbLIX — 3nekTpogBuratened  Wnu - CUHXPOHHbIX
KOMMEHCATOPOB), UMEILLMX HEMONHY M30NAuMi0 OOMOTKM CO CTOpPOHbI BbliBOA4A HeEWTpanu, Kak
npaBuno, AOMKHO ObiTb WCKMIOYEHO BO3HUKHOBEHWME HEAOMyCTMMOro AN HUX pexuma paboTbl ¢
N30MMPOBaHHOWN HENTpanblo Ha BblAeNMBLUMECS LWKHBI UK y4acTok ceTn 110-220 kB ¢ 3amblkaHneM Ha
3emnio ogHou asbl (cm. 3.2.63).

3.2.29. TpaHcdopmaTopbl TOKa, NpegHasHayeHHble Ans NUTaHUA TOKOBbIX Lenerd YCTPOMCTB
penenHon 3awmTbl oT K3, 4OMKHbI yA0BNETBOPATL CrieayowmM TpeboBaHuaM:

1. B uensx npegoTBpalleHns U3NULWHKUX cpabaTbiBaHMii 3awmTbl Npu K3 BHe 3aluyLiaemMon 30Hbl
NorpeLHoCTb (NofHas unu Tokosasi) TpaHCOPMaTOPOB TOKa, Kak MpaBuro, He AOIhKHa MpeBbiwaTh
10%. bBonee BbiCOKME MOrpeLHOCTM [OMYCKaOTCA MpU  UCMOMb30BaHUM  3awWmnT  (Hanpumep,
andbdpepeHumanbHaa  3awmTa  WKMH  C  TOPMOXEHWEM), npaBurbHOE [OelcTBMe KOTOpbIX Mpwu
MOBbILUEHHbIX MOrPELIHOCTAX obecnevnBaeTcss C MOMOLLbIO CreumnanbHbIX MEpOonpuUATUA. YKasaHHble
TpeboBaHua AomkHbI cobnioaaTbes:

Ana CctyneH4yatbIX 3alnT - Nnpu K3 B KOHLIe 30HbI OEeNCTBUS CTyNneHun 3alnTbl, a Ang HanpaBlieHHbIX
CTyneH4YaTblX 3alNT - TaKXe U Npun BHELLHEM K3;

Ana oCctalnbHbIX 3alUT - NPU BHELLHEM K3.

Ons anddepeHLmnanbHbIX TOKOBbIX 3alUT (LUKMH, TpaHCOpPMaToOpOB, reHepaTopoB U T. M.) AOMKHA
ObITb y4TEHA MOMHAas MOrpPeLLIHOCTb, AN OCTallbHbIX 3aLLMUT - TOKOBAasi NOrPELUHOCTb, a NPU BKITHYEHUN
nocrnegHUX Ha CyMMy TOKOB ABYX UM Gonee TpaHCopMaToOpOB TOKa U pexuMe BHeLWHUX K3 - nonHas
MOrpeLLHOCTb.

Mpu pacyeTax AONYCTUMbIX HArpy3ok Ha TpaHcdopmMaTopbl TOKa AONyckaeTcsl B KA4YeCTBE UCXOAHOW
NPUHUMATL MOJTHYIO NOrPELLHOCTb.

2. TokoBasi NOrpeLLHOCTb TPaHCOPMaTOPOB TOKa B LIENsAX NpedoTBpalleHus 0TKa30oB 3alUuTbl Npu
K3 B Hauyane 3awuiiaeMon 30Hbl He AOMKHA NpeBbIaTh:

no ycnosuam NOBbILLEHHON BI/|6an,I/II/I KOHTaAKTOB penie HanpaBleHUa MOLHOCTU Unn pene Toka -
3HaYeHun, AonyCTumMbIX ana Bbl6paHHOF0 TUNa pene;

no ycrnoBusiM npefenbHO AOMYCTUMOW ANsi perne HanpaBfieHWs MOLLHOCTU U HarnpaBlieHHbIX perne
COMPOTMBIIEHWIA YIIIOBOW NOrpeLuHocT - 50%.

3. HanpsixeHue Ha BbiBOgax BTOPUYHOM 0OMOTKM TpaHcdopmaTopoB Toka npu K3 B 3awmwaemon
30He He JOKHO NpeBbIlaTh 3Ha4YeHus, JonycTumoro Ans yctponcrea P3A.

3.2.30. TokoBble Lienu aneKkTpouamMepuTenbHbIX NPUBOPOB (COBMECTHO CO CYETYMKAMU) 1 PENENHON
3aLUNTbI JOIMKHBI ObITb MPUCOEAMHEHbI, KaK MPaBumo, K pasHbiM 06MoTkamM TpaHCOpPMaTOpPOB TOKa.

Honyckaetca wx npucoeavMHeHue K OfHoW o6mOTKe TpaHcopmaTopoB TOKa Mpu  yCcroBuu
BbINONHeHUst TpeboBaHni 1.5.18 1 3.2.29. MNpu 3TomM B LENM 3aLUWT, KOTOPbIE MO NPUHLMMNY AENCTBUSA
MOryT paboTaTb HENPaBWUITbHO NMPW HApYLUEHWW TOKOBbIX LiENew, BKIOYEHUE 3reKTPOM3MEpPUTENbHBIX
nNpubopoB AOMyCcKaeTCs TOMbKO Yepe3 MPOMEeXyTOYHble TpaHcdopmaTopbl TOKa WM MpWU YCroBUW, YTO
TpaHcdhopMaTopbl TOKa yAoBneTBopsAlT TpeboBaHusam 3.2.29 npy pasoOMKHYTOM BTOPUYHOW LEMK
NPOMEXXYTOYHBIX TPaHCHOPMaToOpPOB TOKa.

3.2.31. 3awuTty c npumeHeHueM perne MNpsiMOro AEWCTBUS, Kak NepBUYHbIX, TaK U BTOPUYHbLIX, W
3alWUTLl HA NePEMEHHOM OMepPaTUBHOM TOKE PEKOMEHAYETCS NPUMEHSTb, €CINN 3TO BO3MOXHO U BedeT
K YNPOLLEHWUIO 1 yOELLEBIEHMNIO 3MIEKTPOYCTAHOBKN.

3.2.32. B ka4yecTBe UCTOYHMKA MEPEMEHHOrO onepaTUBHOrO Toka Ans 3awmTt oT K3, kak npasuno,
cnegyet MCNonb3oBaTb TpaHcopMaTopbl TOKa 3allMwlaemMoro arnemMeHTa. [onyckaetcsa Takke
NCNOMnb30BaHNe TpaHCOPMAaTOPOB HaMPSXKEHNUS! UMK TPaHCOPMATOPOB COBCTBEHHbIX HYXA.

B 3aBMCMMOCTN OT KOHKPETHbIX yCﬂOBMIZ OOIMKHA ObITb npuMeHeHa ogHa 13 cnefyrumx cxem: C
OEeWyHTUPOBaHMEM 3NEKTPOMArHUTOB OTKMIOYEHUS BbIKMYaTenen, € MCNofb30BaHNEM onokoB
NNTaHUA, C UCMNOJ1Ib30BaHMEM 3apAaHbIX yCTpOVICTB C KOHOeHCaTopOoM.

3.2.33. YctpoiicTBa penenHon 3alwuTbl, BblBOAWMbIE M3 paboTbl MO YCMNOBWUSM pexuma ceTu,

CENeKTMBHOCTM OEeNCTBUSA MW NO APYrMM MpUYUHAM, OOSMKHbI MMEThb crneuunasbHble I'IpVICI'IOCOGJ'IeHVIH
Aana BbiBoOga UX 13 pa6OTbI onepaTtMBHbLIM NMNepcoHaloM.
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Ons obecneveHus JKCnJlyaTauMoOHHbIX NPOBEPOK U UCMbITAaHUA B CXemax 3awmTt cnenyet
npegycmatpueatb, rge ato HeobxoamMMo, ucnbiTaternbHble 61oKM Unu n3amepuTernbHble 3aXNMbl.

3ALLUTA TYPBOITEHEPATOPOB, PABOTAIOLWLNX HEMOCPEACTBEHHO HA
CBOPHBIE LWMHbI FTEHEPATOPHOIO HAMNPSKEHUSA"

! TpebosaHuamu, npueeaeHHbiMn B 3.2.34-3.2.50, MOXHO PYKOBOACTBOBAaTLCA W ANS OpPYrux

reHepaTopoB.
3.2.34. [Ons TypboreHepatopoB Bbiwe 1 kB wmowHocteio Gonee 1 MBT, paboTtatowmx
HernocpeACcTBEHHO Ha COOpPHble LUMHBbI FEeHepaTOPHOro HamnpskeHusl, AOMKHbI ObiTb MPeayCcMOTPEHbI
YCTPOWCTBa PEenenHOn 3alimTbl OT CreayllmMX BUOOB MOBPEXAEHUA W HapyLeHWn HOpMarbHOro
pexuma paboTbl:
1) MHorodasHbIX 3aMblkaHUiA B 0OMOTKe cTaTopa reHepaTopa U Ha ero BbiIBOAAX;

2) ogHobasHbIX 3aMblkaHWi Ha 3eMTio B 06MOTKe cTaTopa;

3) OBOVHbIX 3aMblKaHWIA Ha 3eMI0, OOHO M3 KOTOPbIX BO3HMKNO B 06MOTKe cTaTtopa, a BTOpoe - BO
BHELLUHeN ceTy;

4) 3aMblkaHWA Mexay BuTKamu ogHon dasbl B 0OMOTKe cTatopa (Npyv Hanmuuun BbiBEOEHHbIX
napannenbHbIX BETBE 06MOTKM);

5) BHeLwwHMX K3;

6) neperpysku Tokamu oOpaTHOW nocregoBaTenbHOCTU (4NA reHepaTopoB MolHocTbio Gonee 30
MBT);

7) CMMMEeTpUYHOW neperpysku obmMoTkn cTaTopa;

8) neperpy3kn OOGMOTKM poTOpa TOKOM BO30OyXAeHusi (45 reHepaTopoB C HENOCpeaCTBEHHBIM
oxnaxaeHnem NpoBOAHUKOB OOMOTOK);

9) 3aMblkaHWsl Ha 3eMI0 BO BTOPOW TOYKE Lienu BO3BYXAeHUS;
10) aCMHXPOHHOTO pexuma ¢ noTepei Bo3dyxaeHus (B cOoTBETCTBUM C 3.2.49).

3.2.35. Ons TtypboreHepatopoB Bbiwe 1 kB mowHoctelo 1 MBT 1 MeHee, paboTtaroimx
HEernocpeaCTBEHHO Ha COOpHblE LUMHBbI TEHEPATOPHOrO HamnpsbKeHWsi, cregyeT npedycMaTpuBaThb
YCTPOWCTBO penenHon 3awmTbl B cootBeTcTBun ¢ 3.2.34, n. 1-3, 5, 7.

Ons TypboreHepatopoB Ao 1 kB mowHoctbio ao 1 MBT, paboTalolmx HEenocpeacTBEHHO Ha
cOOpHbIE LIMHbI FEHEPATOPHOrO HAaMpPSPKEHWS, 3alUTy PEKOMEHAYETCS BbIMOJHATL B COOTBETCTBUMN C
3.2.50.

3.2.36. [Ins 3awuTbl OT MHOrogasHblX 3aMblkaHuUii B 0OMOTke cTaTtopa TypboreHepaTopoB Bbille 1
kKB moLHocTblo 6onee 1 MBT, nmetowmx BelBOAbI OTAENbHbIX 0a3 CO CTOPOHbI HENTPanu, AOMKHa ObiTb
npegycMoTpeHa npofonbHas AudpdepeHumansHas TokoBasi 3awmta (McknodeHne cm. B 3.2.27).
3awuTa gomkHa OencTBoBaTb Ha OTKIOYEHME BCEX BbIKIIOYATENEN reHepaTtopa, Ha raweHue nons, a
Takke Ha OCTaHOB TYPOUHbI.

B 30Hy AenicTBMS 3almMTbl KPpOMe reHepaTopa [AOSMKHbl BXOAWUTb COEOMHEHUsI reHepaTopa Co
COOPHBLIMY LUIMHAMW 3MEKTPOCTaHUMM (OO0 BbIKMoYaTens).

MpoponbHas pguddpepeHumanbHass TOKOBas 3awMTa  AO/MKHA ObiTb  BbIMOSIHEHA C  TOKOM
|
cpabaTbiBaHus He 6onee 0,6 oM,
Ona reHepaTopoB MolHOCTbO A0 30 MBT C KOCBEHHbLIM OXNaXOEHWEM [OOMyCcKaeTCsl BbIMOMHATh

3almTy C TOKOM cpabartbiBaHusa 1,3-1,4 oM,
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KoHTponb HeucnpaBHOCTM TOKOBbLIX Lienen 3alimTbl cnenyetr npegycmartpmeaTtb Npu TOke

I
cpabaTbiBaHMA 3aWMTbl bonee  HoM |

MpoponbHas auddepeHumansHas TokoBas 3alumTa JOMKHa ObiTb OCyLEeCTBNEHa C OTCTPOMKON OT
nepexofHbIX 3Ha4YeHUn TOKoB HebanaHca (Hanpumep, pene C HacbiWwalLWMMIUCca TpaHcdopmaTopamm
TOKa).

3awuTy crnegyeT BbINONHATL TpexdasHon TpexpeneHon. [ns reHepaTopoB MOLLHOCTL0 Ao 30 MBT
3almMTy AO0MNycKaeTcs BbINOMHATL ABYX(a3HOW ABYXpENewvHOW MNpu HanuyiMu 3awmTbl OT ABOMHbLIX
3aMbIKaHUI Ha 3eMITH0.

3.2.37. Onga 3awutbl OT MHOrogasHbIX 3amblkaHUA B 0OMOTKe cTatopa reHepaTopoB Bbiwe 1 kB
mMowHocTelo Ao 1 MBT, paboTaowmx napannensHo C  APYrMMM  reHepaTtopamMu  unu
3MNEeKTPO3HEPreTMHECKOW CUCTEMOW, AOIMKHA ObiTb NMpefycMOTpeHa TOKoBasi OTceyka 6e3 BbiAEepXKKM
BpeMeHM, yCTaHaBnMBaeMas CO CTOPOHbl BbIBOAOB reHepartopa K cOopHbIM wuHam. Ecnn Tokosas
oTceyka He yaoBneTBopsieT TpeboBaHWsIM  YyBCTBUMTENbHOCTW, BMECTO Hee [JonyckaeTcs
yCTaHaBnuBaTb NPOAOMbLHYI0 AnddepeHumnanbHy0 TOKOBYIO 3aLLuTy.

lMpumeHeHWe TOKOBOW OTCeYKM B3aMeH auddepeHumanbHON 3awuTbl [onyckaeTca W Ans
reHepaTtopoB 6onbluUe MOLLHOCTH, HE MMEIOLLMX BbIBOAOB a3 CO CTOPOHbI HEMTpanM.

[ns oguHo4HO paboTaroLLmx reHepaTopoB Bhilwe 1 KB MowHocTbio 4o 1 MBT B kayecTBe 3awuTbl OT
MHorodasHbIX 3amblkaHui B 0OMOTKe cTaTopa criedyeT UCMOonb3oBaTb 3aluTy OT BHewHux K3 (cm.
3.2.44). 3awuTta pgomkHa OelcTBoBaTb Ha OTKIHOYEHME BCeX BbiKMoyaTenen reHepaTopa W ralleHue
ero nons.

3.2.38. Ansa 3awuTbl reHepaTopos Bbiwe 1 KB 0T ogHOda3HbIX 3ambikaHU Ha 3eMno B 0OMOTKe
cTatopa Mpu ecTeCTBEHHOM €MKOCTHOM TOKe 3aMblkaHus Ha 3emmtio 5 A n Gonee (HesaBucvMO OT
HanmMumMa wWnM  OTCYTCTBMS  KOMMEHcauun) [orpkHa ObiTb  npegycmoTpeHa TokoBasd — 3aluuTa,
pearmpymrowas Ha MOMHbIA TOK 3aMblKaHUA Ha 3eMIII0 UMW Ha ero COCTaBNSIOWME BbICLUNX FAPMOHUK.
Mpu HeobxoAMMOCTU ANA ee BKIYeHUS MOryT ObiTb yCTaHOBMNEHbI TpaHCOPMaTopbl TOKka HyneBow
nocnefoBaTenbHOCTM  HEMOCPeACTBEHHO Yy BbIBOAOB  reHepatopa. [lpyMeHeHve — 3awuThl
peKkoMeHOyeTCst U Mpu eMKOCTHOM TOKe 3aMblkaHus Ha 3emmntio MeHee 5 A. 3awmrta pgomkHa ObiTb
OTCTPOEHA OT NepexoaHbIX NPOLLECCOB N AeNcTBOBaTh, Kak B 3.2.36 unn 3.2.37.

Korga sawmta OT 3amblkaHWM Ha 3eMnlo He ycTaHaBnuMBaeTcs (Tak Kak Mpu eMKOCTHOM Toke
3amMblkaHUs Ha 3eMnio MeHee 5 A OHa HevyBCTBUTENbHA) UMW He OAEeWCTBYeT (Hanpumep, npu
KOMMeHcaLumnm eMKOCTHOTO TOKa B CeTW reHepaTopHOro HamnpshkeHus), B Ka4ecTBe 3aliMTbl reHepaTopa
OT 3aMblKaHW Ha 3eMIil0 MOXET MCMNONb30BaTbCA YCTAHOBMEHHOE Ha LUMHax W OenCTByloLlee Ha
CUrHan yCTPOWCTBO KOHTPONS U30NSALNM.

3.2.39. lNpun ycTtaHOBKe Ha reHepaTopax TpaHcdopmaTopa Toka HyneBow nocrnegoBaTenbHOCTU ANnd
3aWnTbl OT OAHOMA3HbLIX 3aMbIKaHUA Ha 3eMIT AOMKHa ObITb NpeaycMOTpeHa TOKOBas 3almuta oT
OBOWHbIX 3aMbIKaHUA Ha 3eMIt0, NpUcoeanHsIeMas K 3ToMy TpaHcdopMaTopy Toka.

[nsi NOBbIWEHNA HAAEXHOCTU AENCTBUSA NpU BONbLUMX 3HAYEHMSAX ToKa crneayeT NpUMEHsiTb pene ¢
HacbIWaLWMMCSa TpaHCcOpMaTopoM Toka. dTa 3awuta JorkHa ObiTb BbINONHEHA 6e3 BblIOEPXKKM
BPEMEHU N AeCTBOBAaTb KaK 3alumTa, ykasaHHas B 3.2.36 nnu 3.2.37.

3.2.40. Onsa 3awuTtbl OT 3aMblkaHWIn MeXAy BUTKaMu ofHou ¢asbl B 0OMOTKe cTaTopa reHepartopa C
BblBEAEHHbIMW NapannenbHbIMY BETBAMU OOMMKHA NpeaycMaTpmBaTbCsl OQHOCUCTEMHAs MonepeyHasi
anddepeHumanbHas TokoBasi 3alimTa 6e3 BblAEPXKKM BPEMEHU, AEACTBYIOLLANA KaK 3aliuTa, ykasaHHas
B 3.2.36.

3.2.41. Anga 3awmTbl reHepaTopoB MoLHOCTbLIO 6onee 30 MBT oT TOKOB, 06YCNOBMEHHbBIX BHELLHUMMA
HecMMMeTpuyHbiMM K3, a Takke OT neperpy3ku TOKOM OOpaTHOM nocregoBaTenbHOCTUM cregyet
npegycMaTpvBaTh TOKOBYHO 3alUTy 0O6paTHOM NocneaoBaTenibHOCTW, AeNCTBYIOLLYIO Ha OTKIHOYEHUE C
OBYMS BblAepXXkamMu BpeMeHu (cm. 3.2.45).

[nsi reHepaTopoB C HEMOCPEACTBEHHLIM OXMaXAEHWEM NPOBOAHMKOB OOMOTOK 3awuTty cregyet
BbIMOMHATL CO CTYNEeH4YaTOW WNM 3aBUCMMOW XapakTepUCTUKOW BbIOAEPXKM BpemMeHu. [lpu aTom
CTyrneH4yaTas U 3aBUCUMAsi XapakTEPUCTUKU Mpu BTOPbIX (Gonee BbICOKMX) BblAEpPXKKax BPEMEHU He
OOSKHbI  ObiTb  Bbile XapakKTePUCTUKU AOMYCTMMbIX MEpPerpy3ok reHepatopa TOKOM oOOpaTHOM
nocnenoBaTenbHOCTH.

Ons reHepaTopoB C KOCBEHHbLIM OXnaXXaeHnem npoBoaHUKOB 06MOTOK 3alnTy crnenyetT BbINOJIHATL C
HEe3aBMCUMOWN BbIOEPXKKOW BPEMEHN C TOKOM Cpa6aTbIBaHVIF| He Gonee AonyctuMoro ana redeparopa
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NPy NPOXOXAEHUW MO Hemy Toka obpaTHOM MocnefoBaTeflbHOCTM B TeYeHWe 2 MWH; MeHbluas
BblAEpXXKa BpeMEeHU 3almnTbl He OOMKHa MpeBbIwaTth A0NYCTUMOW ANUTENbHOCTU AByxdasHoro K3 Ha
BbIBOAAx reHepartopa.

TokoBasi 3awmTa oOpaTHOM NoCreLoBaTeNbHOCTW, AEWCTBYHOLAS Ha OTKIHOYEHUE, OOIMKHA ObiTb
pononHeHa 6onee YyBCTBMTENbHBIM 3NIEMEHTOM, AEWCTBYIOLLMM Ha CUrHamN ¢ HE3aBUCMMOM BblAEPXKKON
BpemeHun. Tok cpabaTbiBaHWs 3TOro anemMeHTa ofmkeH ObiTb He Boree ANUTENbHO OOMYCTUMOrO TOKa
obpaTHoOM nocrneoBaTenbHOCTM A4S JAHHOro Tuna reHepaTtopa.

3.2.42. Ina 3awuTbl reHepaTtopoB MolHocTblo Gonee 30 MBT OT BHeWwHMX cuMMETpUYHbIX K3
OOMmkHa ObITb NpeaycMoTpeHa MakcuMarnbHas TOKOBas 3alimMTa ¢ MAHUMAanbHbIM MYyCKOM HanpsiKeHus,
BbIMOMHsAEMas OOHWM perne ToKa, BKMHOYEHHbIM Ha asHbli TOK, MU OOHUM MUHWMAanbHbIM pene
HanpsKeHWs1, BKIFOYEHHbIM Ha MexaydasHoe HanpsbhkeHue. Tok cpabaTbiBaHMs 3aLUUThl AOSMKEH ObITb

U

|
okono 1,3-1,5 "™  a HanpsbkeHneM cpabatbiBaHus - okorno 0,5-0, ~ oM |

Ha reHepartopax C HenocpeacTtBeHHbIM oOxnaXXgeHmnem npoBOAHUKOB obmoTOoK BMECTO YKa3aHHOI7I
3aLnTblI MOXET ObITb yCTaHOBIeHa onHopeneMHaﬂ ONCTaHUMOHHaA 3almTa.

3.2.43. [inqa 3awuThl reHepaTtopoB MollHocTbio 6onee 1 MBT go 30 MBT ot BHewHux K3 cneayet
NPUMEHATL MaKCMMaribHY TOKOBYHO 3aLUUTY C KOMOUHMPOBAHHBIM MYCKOM HanpsikeHWs!, BbINOTHEHHBIM
C OOHVMM MWHMMarnbHbIM pene HanpsbKeHWUs, BKIMIOYEHHbIM Ha MexaydasHoe HanpshKeHue, U OOHUM
YCTPOWCTBOM (DUNbTP-pene HanpsbkeHus obpaTHOM nocneaoBaTenbHOCTM, pas3pbiBaloWUM  Lenb
MUHUMAarnbHOIO pere HanpsKeHus:.

Tok cpabaTbiBaHVs 3aliMTbl U HanpsbkeHne cpabaTtbiBaHUS MWHMMArbHOrO OpraHa HanpsKeHust
cnepnyeT NPUYHUMAaTh PaBHbIMU yKasaHHbIM B 3.2.42, HanpsikeHne cpabaTbiBaHUst yCTponcTBa unbTp-

U

pene HanpshkeHust obpaTHOM nocnegoBaTtenbHocT - 0,1-0,12 ~ oM |

3.2.44. [1nsa reHepaTopoB Bbiwe 1 kKB mowHocTblo Ao 1 MBT B kayecTBe 3awuTbl OT BHELHUX K3
JOMKHA ObITb NMpYMeHeHa MakcuMmaribHas TOKOBas 3aliuTa, npucoeavHsiemas K TpaHcdopmaTtopam
TOKa CO CTOPOHbI HENTpanu. YCTaBKy 3aliuTbl criegyeT BbiOupaTb NO TOKY Harpysku ¢ HEO6XOoAMMbIM
3anacom. [lonyckaeTca Takke NPYMEHEeHWe YMNPOLLEHHON MWHUMAarbHOM 3awmTbl HanpsbkeHnsa (6es
pene ToKa).

3.2.45. 3awuTta reHepaTopoB MoLLHOCTbIO 6onee 1 MBT OT TOkoB, 0OyCNOBNEHHbIX BHELWHUMMK K3,
[OJKHA ObIThb BbINOMHEHA € cOOMAeHNEM criegyowmnx TpeboBaHui:

1. 3awmty cnegyeT NpUCOEOMHSITb K TpaHcopmaTopam TOKa, YCTAHOBIIEHHbIM Ha BbIBOAAX
reHepartopa Co CTOPOHbI HelTpanu.

2. MNpu HanU4uM CeKLMOHUPOBAHMS LUMH FeHepaTOPHOTO HAaMPSKEHUS 3aLUMTY CreayeT BbINOMHATL C
OBYMS BblOEPXKAMU BPEMEHU: C MeHbLUei BbIOEPXKKOM - Ha OTKIOYEHUE COOTBETCTBYHOLLMX
CEKLMOHHbIX W LUMHOCOEAMHUTENBHOTO BbIKMOYaTENen, ¢ GonbLuel - Ha OTKMIYEHWE BbIKIOYaTENS
reHepartopa u ralieHue nonsi.

3.2.46. Ha reHepaTtopax C HenocpeaCcTBEHHbIM OXNaXaeHMeM NPOBOOAHWKOB OOMOTOK AOMmKHa ObiTb
npegycMoTpeHa 3almTa poTopa OT Neperpysku npu paboTe reHepatopa Kak C OCHOBHbIM, TaK U C
pe3epBHbIM BO30YyxaeHWeM. 3awuty crnegyeTt BbINOMHATL C HE3aBUCUMOW UIM 3aBUCUMOWM OT TOKa
BbIJEPKKON BPEMEHU U pearupylollen Ha MOBbILEHUE HaMnpsKeHUsT MNU Toka B 0OMOTKe poTopa.
3awuTa gomkHa AencTBOBaTh Ha OTKITIOYEHME BbIKITHOYATENS reHepaTopa v raweHue nonsi. C MeHbLuen
BbIEP>KKON BPEMEHU OT 3aLUUTLI LOIKHA NPOU3BOANTLCS pasrpyska potopa.

3.2.47. 3awuTta reHepaTopa OT TOKOB, OOYCMNOBMEHHBLIX CUMMETPUYHON Neperpy3kon, JormkHa ObiTb
BbINOMHEHA B B1Ae MakCMMarnbHOW TOKOBOW 3aLUMThl, AEACTBYIOLWEN HA CUTHAMN C BbIAEPXKKON BPEMEHU
1 Mcnonb3yloLLen Tok ogHon dasbl cTaTopa.

Ons pasrpyskm M npu HeobXoOAMMOCTM AN aBTOMATUYECKOTO OTKIIOMEHUsI reHepatopa C
HEMOCPEACTBEHHBIM  OXMaXAEHWEM MNPOBOAHMKOB OOMOTOK MNPV CUMMETPUYHBIX Neperpyskax
[onycKaeTcsl UCNonb3oBaTh 3almMTy poTopa, BbIMOMHAEMYyl cornacHo 3.2.46 u pearvpylowyo Ha
neperpysku potopa, ConpoBoXaaoLLMe CUMMETPUYHbIE NEpPerpy3ku TypboreHepaTopos.

3.2.48. 3awmTa OT 3aMbiKaHWIN Ha 3eMJII0 BO BTOPOW TOYKe Lienun BO3OyxaeHus TypboreHepaTopos
JomkHa ObITb NpeaycMoTpeHa B OOHOM KOMMMEKTe Ha HeCckonbko (HO He Bonee Tpex) reHepaTopoB C
6nuskuMn napameTpamu uenen Bo3OyxaeHus. 3awimTta OOorkHa BKIoYaTbCcs B paboTy TonbKo npwu
NOSIBMIEHNM 3aMblkaHUsi Ha 3eMIi0 B OJHOW TOYKe Uenu BO3OYXOEHWs, BbISIBMSIEMOro npwu
nepuoanM4eckoMm KoHTporne wusondummn (cMm. rm. 1.6). 3awmta gormkHa AencTBOBaTb Ha OTKIOYEHUE
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BbIKNKO4YaTena reHepatopa W ralweHune nona Ha reHepartopax C HenocpenCTBEeHHbIM oOXxnaXXgeHuewm
npoBOAHUKOB OOMOTOK M Ha CUrHan unu Ha OTKNIYEeHNe Ha reHepartopax C KOCBEHHbIM oXINnaXxaeHnem.

3.2.49. Ha TypboreHepaTtopax C HeNOCPeACTBEHHbIM OXMaXAeHWeM MPOBOAHUKOB OBMOTOK
pekomMeHayeTCA yCcTaHaBnuBaTb YCTPOWCTBA 3aluUTbl OT ACWHXPOHHOMO pexuMma C noTepen
BO3OyxaeHuns. [lonyckaeTca BMECTO 3TOro npedycmatpuBaTb aBTOMAaTUYECKOE  BbIsiIBNIEHUE
ACUHXPOHHOIO peXuma TONbKO MO MOMOXEHWI0 YCTPOWCTB aBTOMaTMyecKoro rawenus nons. lpwu
OEeNCTBMN YKasaHHbIX YCTPOWCTB 3awmTbl unu npu otknodeHun AlTl Ha reHepaTopax, AoMnyCKaoowmx
ACUHXPOHHbIN PeXWM, AOMMKEH NodaBaTbCs CUrHaAM O noTepe Bo30YXaeHMS.

I'eHepaTopbl, He [onyckawuwune acMHXPOHHOro peXXuma, a B YCNoBUAX }J,e(*)VILI,VITa peaKTVIBHOVI
MOLLUHOCTK B CUCTEeMe N OCTallbHble reHepaTopbl, NoTepsaBLLne Bos6y>|<,quV|e, OOJIKHbI OTKIO4YaTbCA OT
ceTu npum OencTBumn YKa3aHHbIX yCTpOI;ICTB (33LL|,VITbI nnn aBToMaTU4eCcKoro ratueHmsa I'IOJ'IH).

3.2.50. 3awmTty reHepatopoB o 1 kB mowHocTbio Ao 1 MBT ¢ He3a3eMreHHON HEWTpanbio OT BCex
BMAOB MNOBPEXAEHUA U HEHOPMarnbHbIX PEXMMOB paboTbl cnefyeT OCYLECTBMASATb YCTAHOBKOM Ha
BblBOAAxX aBTOMATU4YECKOro BbIKMOYaTENs C MakCMManbHbIMW pacuenuTensMmn Unu BblKovaTens ¢
MaKCMMarnbHOW TOKOBOW 3aluMToV B OBYX(Ha3HOM McnonHeHuu. Mpu Hanuuum BbIBOAOB CO CTOPOHbI
HeNTpanu ykasaHHyl0 3allUuTy, eCcnn BO3MOXHO, CNefyeT MpUCOedMHATb K TpaHcdopmatopam Toka,
YCTaHOBMNEHHbIM Ha 3TUX BbIBOAAX.

[ns ykasaHHbIX reHepaTopoB C [fyxX03a3eMIIeHHOMW HenTpanbio 3Ta 3awmuTa [orkHa ObiTb
npegycMoTpeHa B Tpexda3HOM UCMONTHEHNN.

3ALMNTA TPAHC®OPMATOPOB (ABTOTPAHC®OPMATOPOB) C OBMOTKOM
BbICLUEIO HAMPAXEHUA 3 kB U BbILLE U LUWYHTUPYIOLLIUX PEAKTOPOB
500 kB

3.2.51. Ansa TpaHCCbOpMaTOpOBl OOMKHbI ObITb NPegyCMOTPEHbl YCTPONCTBA PenerHon 3awmuTbl OT
crnepyroLmx BUA0B NOBPEXOEHUIN 1 HEHOPMaribHbIX PEXMMOB paboThl:

! 3o0ecb M panee B pasa. 3 TepMuH "TpaHcdopmatopbl" pacnpocTpaHsieTcs U Ha

aBToTpaHcopMaTopbl (COOTBETCTBYIOLMX HANPSXKEHWM 1 MOLLHOCTEN), ecnn B TeKCcTe He dernaeTcs
crneunanbHON OroBOPKU.
1) MHOrogasHbIx 3aMblkaHWn B 06MOTKax 1 Ha BbIBOAAX;

2) opHobasHbIX 3aMblKaHU Ha 3eMinto B OOMOTKE M Ha BbIBOAAX, MPUCOEAMHEHHbLIX K CEeTU C
rnyxo3as3eMrneHHOW HenTpanbto;

3) BUTKOBbIX 3aMblkaHWIn B 06MOTKaXx;

4) TokoB B 0OMOTKax, 06YCrNoBMNEHHbIX BHELUHUMU K3;

5) TokoB B 06MOTKax, 06yCrnoBneHHbIX Neperpy3komn;

6) NOHWXeHWs YPOBHA Macna;

7) yactuyHoro npo6os nsonsaumu seogos 500 kB;

8) ogHodpasHbix 3amMblkaHun Ha 3emno B ceTax 3-10 kB ¢ usonvpoBaHHOW HeWTpanbio, ecnu
TpaHcpopmaTop nuTaeT ceTb, B KOTOPOW OTKOYEHME OOHOMA3HbIX 3aMblKaHUW Ha  3eMIto

HeobxoamMMo no TpeboBaHusm Be3onacHocTu (cM. 3.2.96).

PekomeHayeTcsl, KpOMe TOro, MpPUMEHEeHWe 3aluTbl OT OAHOMA3HbIX 3aMblKaHWMI Ha 3emIlo Ha
cTopoHe 6-35 kB aBTOTpaHchopmMaTopoB ¢ BbiCLUMM HanpsxeHnem 220 kB u Bbiwe.

3.2.52. Ons wyHTnpytowmx peaktopoB 500 kB cnegyeT npegycMaTpvBaTb YCTPOWCTBA PenemnHon
3aWuThl OT CNeayrLWmnX BUOOB NOBPEXAEHUNA 1 HEHOPMAarbHbIX PeXMMOB paboTbl:

1) ogHobasHbIX U ABYXha3HbIX 3aMblkaHWI Ha 3eMITio B 06MOTKax U Ha BbiBOAAX;
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2) BUTKOBbIX 3aMblKaHWii B 0GMOTKaX;
3) NOHWXeHVE YPOBHS Macna;
4) yacT4yHOro NpPoGos M3oNALMN BBOLOB.

3.2.53. [a3oBasd 3alWwmTa OT MOBPEXAEHUN BHYTPU KOXYyXa, CONMPOBOXAAIOLLMXCH BblAeNeHneM rasa,
N OT NOHMXXEHUSA YPOBHA Macna AofmkHa ObITb NpeaycMoTpeHa:

ANns TpaHcgopmaTopoB MoLHOCTLI0 6,3 MB-A 1 6onee;

AN WYHTUPYIOLWMX peakTopoB HanpsixeHnem 500 kB;

ONS BHYTPULEXOBbIX NMOHMXaOLWMX TpaHchopmaTopos MoLHocTLI0 630 kB-A n 6ornee.

["a3oByl0 3aLLMTY MOXHO yCTaHaBNMBaTb Takke Ha TpaHcdopmaTopax MoLHOCTbo 1-4 MB-A.

la3oBas 3awmTa JOSMKHa OEeWCTBOBaTb Ha cUrHam npy cnabom ra3oo6pasoBaHMM U MOHWKEHUU
YPOBHA Macfna v Ha OTK/OYeHWEe MPU MHTEHCMBHOM rasoobpa3oBaHWM U AanbHenwemM MOHMXEHUN

YPOBHs1 Macna.

3awmTa OT NOBpPEXAEeHW BHYTPU KOXyxa TpaHccopmaTtopa, CONpPOBOXAALMXCS BblaeneHnem
rasa, MOXeT ObITb BbINOMHEHA TaKKe C UCMOSb30BaHWEM pene AaBreHusl.

3awmTa OT MOHWXKEHUsI YPOBHS Macna MoXeT ObiTb BbINOMHEHa Takke B BUAE OTAENbHOrO pene
YPOBHSA B paclumputene TpaHcdopmaTopa.

[ns sawmTtbl KOHTaKTOpHOrO ycTporctea PIMH ¢ pa3pbiBom Ayrv B Macne criegyeTt npegycMmaTpyBath
oTAenbHOe ra3oBoe perne 1 pene AaBneHus.

Ons sawmtbl n3dupaTenen PIMH, pa3sMellaembix B oTaenbHom Gake, cregyeT npegycMatpuBaTtb
oTAenbHOe rasoBoe perne.

JomkHa ObITb NpeaycMOTpeHa BO3MOXHOCTb NepeBOAa [AEWCTBUS OTKIHYAKLWEro 3remMeHTa
rasoBoV 3aliMTbl Ha CUrHam W BbINOMIHEHMS pPas3genbHOM CUrHanmusauum OT  CUrHamnbHOro W
OTKITIOYaoLWUX 3NIEMEHTOB ra3oBOro pere (pasnuyaroLwernics XxapakTepoM curHana).

ﬂ,OI‘IyCKaeTCH BbIMOJIHEHME Ta30BOM 3alMTbl C AEWACTBMEM OTKIHOYAMOLWEro 3reMeHTa TOSbKO Ha
CcurHarn:

Ha TpaHcdopmaTopax, KoTopble YCTaHOBJIE€HbI B panoHax, NoABEP)KEHHbIX 3EMIIETPSACEHUAM;

Ha BHYTPMLEXOBbIX MOHMXaKLWMX TpaHchopmaTopax MowHocTeio 2,5 MB-A n MeHee, He umetoLmx
BbIKItOYaTENen CO CTOPOHbI BbICLLENO HAMPSHKEHWS.

3.2.54. ins 3awwimTbl OT NOBPEXOEHUIA HA BbIBOAAX, @ TAKKe OT BHYTPEHHUX MOBPEXAEHUN OOMKHbI
ObITb NPEAYCMOTPEHBI:

1. MNpoponbHas aunddepeHumanbHass TokoBasi 3awmTa 6e3  BbiOepXKKM BpEMEHM Ha
TpaHcopmaTopax MoLiHocTbo 6,3 MB-A n Gonee, Ha wyHTMpYyOWKMX peaktopax 500 kB, a Takke Ha
TpaHcopmaTopax MoLLHOCTLI0 4 MB-A npu napannensHoi paboTe NOCNeAHMX C Lerbio CeNeKTUBHOIo
OTKITIOUYEHWST MOBPEXOEHHOIO TpaHcdopmartopa.

OnddepeHunansHaa 3awmta MoxeT OblTb NpefycMOTpeHa Ha TpaHcdhopMaTopax MeHbLuen
MOLLHOCTU, HO He meHee 1 MB-A, ecnu:

TOKOBasi OTCeYka He yOoBneTBopsieT TpebOoBaHMAM YyBCTBUTENMbHOCTU, @ MaKCMMarbHasi TOKOBasi
3awmTa umeeT BbiaepkKy BpemeHu 6onee 0,5 c;

TpaHchopMaTop YCTaHOBIEH B palioHe, NOABEPXKEHHOM 3eMIEeTPSICEHNSM.
2. TokoBasi oTceyka 6e3 BbIOEPKKM BPEMEHW, YCTaHaBnvBaemasi CO CTOPOHbl MUTAHWUS K
oxBaTblBaloLasn Yactb 06MOTKM TpaHcopmaTopa, ecrnn He npegycmaTpueaeTtcs amddepeHumansHas

3aumTa.

YKasaHHble 3anTbl AOSMKHbI AENCTBOBATL Ha OTKMOYEHWE BCEX BbIKMoYaTenen TpaHcgopmaropa.
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3.2.55. TllpoponbHas AuddepeHunanbHas TokoBas 3awiuMTa [JOfKHa OCYLEeCTBAATLCH C
NpYMeHeHneM creuunanbHbIX pene Toka, OTCTPOEHHbIX OT OPOCKOB TOKa HaMarHU4MBaHUS, NEPEXOaHbIX
W YCTaHOBMBLUMXCA TOKOB HebanaHca (Hanpvmep, Hacbiwawlmecs TpaHcdhopmMaTopbl Toka,
TOPMO3HblE OOMOTKM).

Ha TpaHcdopmaTopax mMoLwHocTbio Ao 25 MB-A gonyckaeTcs BbINOMHEHWE 3alluTbl C pene Toka,
OTCTPOEHHBIMM MO TOKY cpabaTtbiBaHUs OT OpPOCKOB TOKa HaMarHWYMBaHUS U NEPEXOAHbIX 3HAYeHWN
TokoB HebanaHca (anddepeHumanbHaa oTcedka), ecnu npu 3ToM obecneumBaeTca Tpebyemas
YyBCTBUTENBHOCTb.

MpogonbHas AuddepeHumanbHas 3awmTa AofkHa ObiTb BbIMOSIHEHA Tak, 4ToObl B 30HY ee
OenCcTBMSA BXOAWUMM COeAMHEHUS TpaHcdopmaTopa co COOPHLIMY LLMHAMMU.

HonyckaeTca wucnonb3oBaHne Ans AuddepeHunansHON  3alnTbl  TpaHcOpMaTopoB  TokKa,
BCTPOEHHbIX B TpaHCcdOpMaTop, Npu HanM4umn 3awwmTsl, obecneymsaroLlen oTknodeHre (C Tpebyembim
6bicTpogencTemem) K3 B coeguHeHnax TpaHcdopmaTopa co C60pHbIMU LUMHAMM.

Ecnm B uUenuM HU3WeEro HanpskeHuss TpaHcopmaTopa YCTaHOBMIEH peakTop U 3awmTa
TpaHcopmaTopa He obecrneynBaeT TpeGoBaHUS 4YyBCTBUTENbHOCTM Npu K3 3a peakTopom,
JOnycKkaeTcs yCTaHOBKa TpaHCOPMaTOpOB TOKA CO CTOPOHbI BbIBOAOB HMW3LIErO HanpsiKeHus
TpaHcopmaTopa AN OCyLWeCTBIeHUs 3aluUThl peakTopa.

3.2.56. Ha anddepeHumnanbHyo 1 rasoBylo 3awmuTbl TpaHcOpMaTopoB, aBTOTpaHCHOPMaToOpPOB U
WYHTUPYIOLLMX PEaKTOpPOB He [AOMKHbl BO3naratbCa (YHKUMM  OaTYMKOB MyCKa YCTAHOBKU
noxapoTyLweHus. yck cxembl NOXapoTYLUEHUS] yKa3aHHbIX 3NIEMEHTOB [AOMKEH OCYLLECTBNATLCS OT
cneumansHOro yCTponcTea obHapyXeHus noxapa.

3.2.57. Yctponctso koHTpons usonauum BeogoB (KMB) 500 kB gomkHO ObiTb BLINOMHEHO C
OEeNCTBMEM Ha curHan npu YyactuyHom npoboe m3onsduMu BBOAOB, He Tpebyollem HemeaneHHoro
OTKIIOYEHWS], N HA OTKMOYEHME MPU MOBPEXAEHUN M30NAUMM BBoAA (40 TOro, Kak Npon3onaeT NosHbIN
npoGow nsonauum).

OomkHa ObITb nNpegycMoTpeHa OGnoKMpoBKa, MpedoTBpallarowas noxHble cpabaTtbiBaHus
ycTporictBa KMB npu obpbiBax B Lensx npucoeamHeHns KMB k BeiBogam.

3.2.58. B cnyyasx npucoeavHeHus TpaHcopmaTopoB (KPOME BHYTPULIEXOBBIX) K NuHUAM 6e3
BbIKNo4aTenen (HanpuMep, No cxeme 6roka NUHUS - TpaHCOPMATOP) AN OTKIMIOYEHNS NOBPEXAEHWUIA
B TpaHcdopmaTope AOMKHO ObITb NPpeayCMOTPEHO OOHO U3 CREAYIOLNX MEPONPUATUNA:

1. YcTraHoBKa KOpOTKO3aMblKaTens AN MCKYCCTBEHHOTO 3aMblKaHWS Ha 3emnio ogHon dasbl (ans
CeTn C rnyxo3aseMreHHOW HeWTpanbio) unu AByx a3 mexgy cobow (4ns ceTM C M3onMpoBaHHOW
HenTpanblo) U, ecnu 3To Heobxoaumo, oTAenuTens, aBTOMaTUYECKM OTKIIoYarLerocs B 6eCTOKOBYHO
naysy AlNB nuHun. KopoTko 3amblkaTenb OOMKEH ObiTb yCTaHOBNEH BHE 30HbI AvddepeHumnansHom
3alWmThl TpaHcgopmaTopa.

2. YcTaHOBKa Ha CTOPOHE BbLICLUErO HaMpsXKEHUs MOHVKaLWero TpaHcdopMaTopa OTKPbIThIX
NMaBKMX BCTaBOK, BbINOMHAIOWMX (DYHKLMM KOpPOTKO3aMblkaTens v otaenutens, B covetaHun ¢ AlB
TNVHWK.

3. Mepepaya oTkMOYaOLWEro CUrHana Ha BbikMoyaTtens (v BelKMYaTeNu) NMHUK; NPY 3TOM, €CIu
HeobxoaMMo, ycTaHaBNMBaeTCsl OTAENUTENb; ANSA Pe3epBMPOBaHNSA Nepenayy oTKIYaloLLero curHana
JonyckaeTcs yCTaHOBKa KOPOTKO3aMblKaTensi.

Mpu pelieHnmn Bonpoca 0 HEOBXOANMOCTM MPUMEHEHUA Nepeaaymn OTKIIOYaoLWEro CurHana B3ameH
MeponpuaATUiA N. 1 U 2 [OIMKHO YUUTLIBATLCS CriegyloLlee:

OTBETCTBEHHOCTb NMMHUN N O0NYCTUMOCTb UCKYCCTBEHHOIO Co3aaHuUA Ha Hen meTannunyeckoro K3;
MOLLHOCTb TpaHcdopmaTopa 1 nonyctumMmoe BpeMa NUKBnaaunm noBpexageHna B HEM;

yAaneHHOCTb MOACTaHUMM OT MUTaloLWero KoHua NMHMM U CnocoBHOCTL BbIKMOYaTens OTKNoYaTh
HeyganeHHble K3;

XapakTep noTpeGuTens C TOYKU 3peHNs TpebyeMoi GbICTPOTLI BOCCTaHOBIIEHUS HAMPSKEHUS;

BEPOATHOCTb OTKa30B KOPOTKO3aMblKaTenda npu HU3KNX TeMmnepartypax u rononege.
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4. YctaHoBKa nNpedoxpaHWTenel Ha CTOPOHE  BbLICLUETO  HanpPsKEHWUS  MOHMPKAMOLLEro
TpaHcdopmaTopa.

MeponpuaTua n. 1-4 MoryT He npegycMaTpuBaThCa Ans GNOKOB NUHUS - TpaHchopMaTop, ecnu npu
[OBYCTOPOHHEM MUTaHUW TpaHcopmaTop 3almaeTtcsa obuen 3awmTon 6noka (BbICOKOYACTOTHON Unn
npogonbHOW  AudpdepeHumanbHOM  cneumanbHOro  Ha3HayeHus), a Takke npu  MOLHOCTU
TpaHcopmaTopa 25 MB-A n MeHee npu OOHOCTOPOHHEM MUTAHWUW, €CNK 3alMTa NuTaloLwen MHUK
obecrneunBaeT Takke 3awuTy TpaHcdopmaTtopa (bbicTpogencTByoWaa 3awmta NUHAM HacTUYHO
3awmuiaeT TpaHcopMaTop M pesepBHas 3awuta NUHMKM ¢ BpemeHeM He Bornee 1 ¢ 3awuuiaeTt Becb
TpaHcdopMaTop); NPy 3TOM ra3oBas 3alyuta BbINOMHAETCS C AEVCTBMEM OTKIYaloLWero anemMeHTa
TONbBKO Ha curHar.

B cnyyae npumeHeHust MeponpusaTUi . 1 unu 3 Ha TpaHcopMaTope AOMKHbI ObITb YCTAHOBMEHbI:

npu HanNW4ynM Ha CTOPOHE BbICLUEro HanpsbkeHusa TpaHcdopmatopa (110 kB u Bblwe) BCTPOEHHbIX
TpaHcdopMaTopoB Toka - 3awuTthbl no 3.2.53, 3.2.54, 3.2.59 n 3.2.60;

npy OTCYTCTBMM BCTPOEHHbLIX TpaHcopMaTopoB Toka - AnddepeHumanbHasa (B COOTBETCTBUM C
3.2.54) wnn MakcvmarnbHas TOKOBas 3alluTa, BbIMONIHEHHAs C MCMOMb30BaHMEM HaKNagHbIX UIn
MarHuTHbIX TpaHcopmaTopoB ToKa, 1 ragoBas 3awmra no 3.2.53.

MoBpexaeHnsa Ha BbIBOAAX BbICLLErO HaMpsKeHWUs TpaHCcOpMaTopoB OOMYCKAeTCH NMKBUAMPOBATL
3aLWMTON NUHUN.

B oToenbHbIXx crydasix npu  OTCYTCTBMM BCTPOEHHbIX TpaHCGOpPMaToOpoB ToKa AomnyckaeTcs
NPUMEHEHNe BbIHOCHbLIX TPaHCOPMAaTOPOB TOKa, €CMM MNpU  WUCMOMb30BaHUWM HaKMagHbIX UK
MarHuTHbIX TPaHChopMaTopoB Toka He obecneunBatloTcs Tpebyemble XapaKTEPUCTUKM 3aLUMUTbI.

Ona 3awuTbl TpaHcopMaTopoB C BbiCWMM HanpsbkeHnem 35 kB B criyyae npuMeHeHus
mMeponpuaTus n. 1 JOMKHbI NpegycMaTpuMBaTbCA BbIHOCHbIE TpaHC(OPMAaTopbl TOKa; Mpu 3TOM
uenecoobpa3HOCTb YCTAHOBKM KOPOTKO3aMbIKATENsS W BbIHOCHBIX TPaHCOPMATOPOB TOKa WK
BblKMNtoYaTenss C BCTPOEHHbIMW TpaHcpopMaTopamm ToKa [OrmkHa ObiTb OOOCHOBaHa TEXHWUKO-
3KOHOMMWYECKMM pac4eToM.

Ecnn NMPUMEHEHbI OTKPbITbIE MNiiaBKne BCTaBKU (CM. n. 2), TO ANA NOBbIWEHUA 4yBCTBUTENbHOCTU
JencTBMe ra3oBOM 3aliuTbl MOXET OCyWeCTBNATbCA Ha BbINONHEHNWE MeXaHU4YeCKUMM nyTem
MCKYCCTBEHHOIo K3 Ha BcTaBkax.

Ecnun B Harpyskax TpaHcpopMaTopoB MOACTaHUMI coaepXKaTCst CUHXPOHHbIE 3NeKTpoaBuratenu, To
OOMXHbI ObITb NPUHATHI Mepbl MO NPeAoTBpaLLEHUIO OTKIoYeHusa otaenutenem (npu K3 B ogHoM m3
TpaHcdopmMaTopoB) TOKAa OT  CUHXPOHHBIX  3dnekTpoasuratenen, UWAywero 4epes  apyrue
TpaHchopMaTopsl.

3.2.59. Ha TtpaHcdopmaTtopax MowHocTeto 1 MB-A u Gonee B kayecTBe 3aluTbl OT TOKOB B
obmMoTkax, 06yCrnoBneHHbIX BHELLUHUMW MHOrodasHbiMu K3, AomkHbl 6biTe NpeaycMOoTpeHb! crnegyoLme
3alUnTbI C JENCTBMEM Ha OTKITHOYEHME:

1. Ha nosblwatwowmx TpaHchopmMaTopax ¢ ABYCTOPOHHUM MUTaHMEM - TOKOBas 3alimTta obpaTHon
nocnefoBaTenbHOCTN OT HecuMMeTpuyHbix K3 M MakcMmanbHasi TOkoBas 3alimta ¢ MUHUMAarbHbIM
MYyCKOM HanpsKeHus oT cMMMeTpuYHbiX K3 nnu makcrmanbsHasa TokoBas 3almTta ¢ KOMOUHMPOBAHHBIM
MycKoM HanpsikeHus (cm. 3.2.43).

2. Ha noHwxatowmx TpaHcopmaTtopax - MakcMMarnbHasi TOKOBasi 3alimMta ¢ KOMOUHMPOBaHHBIM
MyCKOM HanpsbkeHus unu 6e3 Hero; Ha MOLLHbLIX MOHMXAKLWMX TpaHcdopMaTopax Npu HanMuum
[OBYCTOPOHHEro MUTaHWS MOXHO MNPUMEHSTL TOKOBYH 3aliuTy OOpaTHOM nocnefoBaTenbHOCTM OT
HecuMMETPUYHbIX K3 1 MakcumarnbHyt0 TOKOBYI 3aliMTy C MUHMMAnbHbIM MYCKOM HamnpshKeHUs oT
CUMMETPUYHBbIX K3.

Mpu BbiGOpe Toka cpabaTbiBaHWs MaKCUManbHOM TOKOBOW 3aliuTbl HEoBXOAUMO YYMTbIBaTb
BO3MOXHbIE TOKM Meperpysku npu OTKIIOYEHUW napanrensHo paboTarowmx TpaHcopMaTopoB M TOK
camosarlycka anekTpogsuratenei, MUTalLWwmxcs oT TpaHCGopMaTopoB.

Ha noHmxatowmx asToTpaHcopmatopax 330 kB u Bbllue cnegyet npegycmatpuBathb
OVCTaHUMOHHYH 3awWwuTy Ans OEWCTBUMSA MpU BHELWHMX MHorodasHelx K3 B cryyasx, korga aTo
TpebyeTcss ans obecneveHus [anbHEro pe3epBMPOBAHWS UMW COMMacoBaHWUsi 3alUMT CMEXHbIX
HanpspkeHWn; B 3TWX  CNyvasiXx  yKas3aHHyl  3aliuTy  [OMnycKaeTcs  ycTaHaBnuBaTb  Ha
aBTOTpaHcdopmaTtopax 220 kB.
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3.2.60. Ha TpaHcdopmaTopax MoLHOCTbI0 MeHee 1 MB-A (MOBbIWAKLWNMX U MOHMXKAKLKX) B
KayecTBe 3awWuTbl OT TOKOB, OOYCMOBMEHHbIX BHELWHUMU MHorodasHeiMm K3, pomkHa 6biTb
npegycMoTpeHa AeicTByoLWas Ha OTKITHYEHe MakcMmarnbHas ToKoBasi 3alumTa.

3.2.61. 3awumTy OT TOKOB, 0BYCNOBMNEHHBIX BHELLHMMU MHOrodasHbiMy K3, crnenyeT yctaHaBnMBaTh:
1) Ha ABYxOOGMOTOYHbIX TpaHcopmaTopax - CO CTOPOHbI OCHOBHOIO NUTaHWS;

2) Ha MHOroobMOTOYHbIX TpaHchopmaTopax, NPUCoOeaNHEHHbIX TPEMSI U Gornee BbiKMYaTensamu, -
CO BCeX CTOPOH TpaHcdopmaTtopa; [OMyCcKaeTcs He ycTaHaBnuBaTb 3almMTy Ha OOHON M3 CTOPOH
TpaHcdopMaTopa, a BbIMOMHATL €€ CO CTOPOHbl OCHOBHOTO MWUTAHUA, Tak YTOObl OHa C MEHbLUEN
BbIAEPKKOM BPEMEHM OTKIoYana BbIKI4aTenu ¢ To CTOPOHbI, HA KOTOPOM 3allMTa OTCYTCTBYET;

3) Ha noHwxawlem OByXoOMOTOYHOM TpaHcdopmaTope, nNuUTarlem pasgenbHo paboTarowue
CeKUMU, - CO CTOPOHbI MUTaHNS N CO CTOPOHbI KaXKOoW CeKLmU;

4) Npy NPUMEHEHUWN HaKnafHbIX TPAHCOPMAaTOPOB TOKa HAa CTOPOHE BbICLUErO HamnpsiKeHWst - Co
CTOPOHbI HU3LUEro HanpshkeHUs Ha ABYXOOMOTOYHOM TpaHCcGopMaTope U CO CTOPOHbI HU3LIEro u
CpeaHero HanpshkeHWin Ha TPexoGoMOTOYHOM TpaHcopmaTope.

,D,OI'IyCKaeTCﬂ 3aLNTy OT TOKOB, O6yCJ'IOBJ'IeHHbIX BHELUHUMMU MHOFO(baSHbIMVI K3, npegycMmatpumBatb
TONbKO ANA pe3epBUpoBaHNA 3aLLUUT CMEXHbIX 3IEMEHTOB U He npenycMmatpuBaTb ANA OencTaus npun
OTKa3e OCHOBHbIX 3allunT TpchcbopmaTopOB, €Cnun BbINOMHEHME ONs TaKoro AenCcTBus npuBoanT K
3Ha4YnUTENNIbHOMY YCINOXHEHUIO 3aLUUThI.

Mpu BbINONHEHMM 3ALLMTBI OT TOKOB, 06YCMNOBNEHHbIX BHELWHUMU MHOrodasHbiMu K3, no 3.2.59, n. 2,
OOJDKHbI TaKKe paccmaTpuBaTbCsl HEOOXOAUMOCTb U BO3MOXHOCTb AOMNOJTHEHMST €€ TOKOBOW OTCEYKOMN,
npegHasHa4YeHHON ANA OTKMIOYEHUS C MeHblueW Bbiaepkkon BpemeHn K3 Ha wwuHax cpegHero u
HM3LLEro HanpsHkeHU (Mcxods M3 ypoBHSA TokoB K3, Hammumsa oTaenbHON 3alumThbl WWH, BO3MOXHOCTH
COrnacoBaHus C 3alimMTamMmun OTXOASALLUNX ANIEMEHTOB).

3.2.62. Ecnn 3awuta nOBbILWAKOLWUX TPAHCHOPMAaTOPOB OT TOKOB, OOYCMOBMEHHbLIX BHELUHUMMU
mHorodpasHeiMu K3, He obecneumBaeT Tpebyemblx 4yBCTBUTENbHOCTM W CENEKTUBHOCTW, TO Ans
3awWmTbl TpaHcdopmaTopa [AOMyckaeTCcs WCMNonb3oBaTb perne ToKa COOTBETCTBYHOLLEW 3aliuTbl
reHepaTopoB.

3.2.63. Ha noeblwatowmux TpaHcgopmaTtopax MollHocTeio 1 MB-A 1 6onee, Ha TpaHcdopmaTtopax ¢
OBYX- U TPEXCTOPOHHMM MUTAHMEM U Ha aBTOTpaHcopmaTopax Mo YCNOBUIO HeobXoaMMocTu
pes3epBUPOBaHNSI  OTKIMIOYEHUS 3aMblkaHWA Ha 3eMIII0  Ha CMEXHbIX 9JnemMeHTax, a Ha
aBTOTpaHcdopmaTopax, KpOMe TOro, 1 Mo YCroBro obecneyeHnst CENEKTUBHOCTY 3aLUNT OT 3aMblKaHWN
Ha 3eMmnlo ceTell pasHbiX HanpsPKEHW OormkHa OblTb MpedycMOTpeHa TOKOBasi 3alumTta HyneBow
nocnefoBaTeNbHOCTU OT BHELUHMX 3aMbIKaHUM Ha 3eMlo, yCTaHaBNMBaeMasi CO CTOPOHbI OOMOTKM,
NPUCOEAMHEHHOM K CETU C BOMbLUMMY TOKaMM 3aMbIKaHUSI Ha 3EMITHO.

Mpu Hanuunm yvacTn TpaHcopmaTopoB (M3 YMCNA UMEKLLUX HEMONHYK M30NAUMI0 0OMOTKM CO
CTOPOHbI HYNEBOro BbIBOAA) C M30IMPOBAHHOM HENTParbio JOIMKHO obecneunBaTbCs NpeaoTBpaLleHne
HeLoNyCTMMOrO pexuma HernTpanu aTux TpaHcopmaTopoB B cooTBeTCTBMU € 3.2.28. C 3TOW Uenbio B
cny4asx, korga Ha 3neKTPOCTaHUMM UM NOACTaHLMU YCTAHOBIEHbI TPaHCOPMaTOpbl C 3a3eMIEHHOMN
N M30MMPOBAHHOW HENTpanblo, MMeLne NUTaHMe CO CTOPOH HM3LUUX HanpsbkeHWRM, OOIMKHA ObiTb
npegycMoTpeHa 3awmTa, obecneuvBaiollas OTKNoYeHue TpaHcdopmaTopa C  M30NMpOBaHHOW
HeNTpanblo UnNn ee aBTOMaTUYECKOE 3a3EMIEHME [0 OTKIYEHUsI TpaHCOPMaTOPOB C 3a3EMIEHHON
HelTpanbto, paboTaloWmx Ha Te XKe WNHbI U Y4aCTOK CETU.

3.2.64. Ha aBTOTpaHctopmatopax (MHOFOOOMOTOYHbIX TpaHcdopmaTopax) C MUTAHWEM C
HEeCKONbKMX CTOPOH 3aluTy OT TOKOB, BbI3BaHHbIX BHeWHUMM K3, HeobGXoauMmo BbINOMHATH
HanpaBneHHON, ecnu 3To TpebyeTcsi MO YCNOBUSM CENEKTUBHOCTH.

3.2.65. Ha aBToTpaHctopmartopax 220-500 kB noactaHuui, 6rokax reHepatop - TpaHcdopmaTop
330-500 kB w aBToTpaHcdopmaTopax cBs3nm 220-500 kB anekTtpoctaHuuii  gormkHa  OblTb
npeaycMOTpeHa BO3MOXHOCTb ONEepaTMBHONO YCKOPEHUS 3alLMT OT TOKOB, 0OYCINOBMEHHbIX BHELLUHUMM
K3, npu BbiBoge 13 geinctBus anddepeHumanbHbIX 3auT LWKWH UM OLUMHOBKKM, 0GecneyvmBatoLLero
OTK/IOYEHNE MOBPEXOEHVM Ha SMneMeHTax, OcCTaBlMXCs 6e3 ObICTPOAENCTBYIOLEN 3alnTbl C
BblaepXKkon Bpemenu okorno 0,5 c.

3.2.66. Ha noHwxatowmx TpaHcdopmaTtopax u bnokax TpaHccopmaTop - mMarmcTpanb C BbICLUMM
HanpshxkeHnem go 35 kB n coegmHeHnem OOGMOTKM HM3LIEro HanpsbkeHWs B 3BE3AY C 3a3eMIIEeHHON
HenTpanblo crnegyeTt npegycmaTpyBaTh 3alMTy OT 04HOMA3HbIX 3aMblKaHWA Ha 3EMIII0 B CETU HU3LLETO
HanpshXeHUs1, OCYLLECTBSAEMYIO NPUMEHEHUEM:
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1) MakcMmanbHOW TOKOBOW 3awnTbl OT BHewHWXx K3, ycTtaHaBnvMBaemow Ha CTOPOHE BbICLUEro
HanpspKkeHus, 1, ecnu aTo TpebyeTcs Mo yCnoBuio YyBCTBUTENBHOCTU, B TPEXPENENHOM UCMOSTHEHWN;

2) aBTOMaTMYECKUX BbIKMOYaTENEN MW NPeaoXpaHnTenen Ha BbIBO4AX HU3LLETO HAanNpPsXKeHNs;

3) cneuvanbHONM 3aWMThI HYNEBOW MOCreAoBaTeNbHOCTH, YCTaHaBNMBAEeMON B HyrieBOM MPOBOAE
TpaHcdopMaTopa (Npy HEAOCTATOYHOW YYBCTBUTENLHOCTM 3awmT no n. 1 1 2).

[ns NpoMbIWNEHHbIX 3MEKTPOYCTAHOBOK, ecrny cOopka Ha CTOPOHE HU3LIEro HanpshKeHus C
annapatamu 3aluTbl NPUCOEANHEHUI HAXOAUTCA B HENOCPEACTBEHHONM BNM30CTU OT TpaHcdopmaTopa
(o 30 M) unuM coeavHeHve Mexay TpaHchopmaTopoM U COOPKOW BbIMOMHEHO TpexdasHbIMu
kabensiMu, fonyckaeTcst 3aLmMTy Mo M. 3 He NPUMEHSITb.

Mpn npumeHeHun 3awmTbl No n. 3 AonyckaeTca He cornacoBbiBaTtb €€ C 3aluTamMn 311eMEHTOB,
OoTXo4ALWNX o1 C60pKI/I Ha CTOPOHEe HU3LEero HanpsaxeHua.

Onsa cxembl NuHMA - TpaHcdopMaTop B Criydae MpUMEHEeHVs 3almTbl Mo n. 3 gonyckaeTcs He
npoknagbiBaTe crneumasnbHbIi KOHTPONbHbIV Kabenb Ansa obecneveHus OeNCTBUMSA 3TOW 3aluUThbl Ha
BbIKITIOYaTENb CO CTOPOHbI BbICLLErO HAMPSXEHWUS U BbIMOMNHATL €e C AEWCTBMEM Ha aBTOMaTUYeCKUn
BbIKIO4aTENb, YCTAHOBIEHHbIA HA CTOPOHE HU3LLErO HaNPSPKEHNS.

TpeboBaHusi HacTosiwero naparpada pacrnpoCTPaHSATCA Takke Ha  3aluMTy  yKasaHHbIX
TpaHcopMaToOpOB NPeaoXpPaHUTENSMU, YCTAHOBMEHHbIMU HAa CTOPOHE BbICLLErO HaMNpsiKEeHUs.

3.2.67. Ha cTopoHe Hu3Wero HanpsXXeHNs MOHWXaLWMX TpaHCHOPMaTopoB C  BbICLLUMM
HanpsixkeHnem 3-10 kB, nutatowmx c6opkn ¢ NpUCoeaMHeHNAMM, 3aLnLLEHHBIMI NPpeaoXpaHnTensamu,
cnepyeT yCTaHaBNMBaTh MMaBHbIA NpegoXpaHnUTerNb UM aBTOMaTUYECKUIN BbIKIHOYaTerNb.

Ecnu npenoxpaHUTEnU Ha NPUCOEOMHEHUSIX HUBLLErO HanpspkeHWs U NpegoxpaHuTeny (Unum
peneliHas 3aliMTa) Ha CTOPOHE BbICLLErO HAMpPsKEHUs 06CNYXMBAKOTCS U HAXOAATCS B BEAEHUM OQHOTO
M TOro e nepcoHana (Hanpumep, TOMbKO MEpcOHana 3HEpProcUcTeMbl WKW TOMbKO MepcoHana
noTpebuTens), To rMaeHbli NPeAoXPaHUTENb UM aBTOMaTUYECKWI BbIKNOYaTeNlb HA CTOPOHE HU3LIEro
HanpsKeHUst TpaHcopMaTopa MOXET HE YCTaHaBMNMBaTbLCS.

3.2.68. 3awmTta oT ogHoba3HbIX 3aMbikaHuin Ha 3emnto no 3.2.51, n. 8, pomkHa ObiTb BbINOMNHEHA B
cooTtBeTcTBMM C 3.2.97.

3.2.69. Ha tpaHcdopmaTtopax mouiHocTbio 0,4 MB-A n Gonee B 3aBUCMMOCTU OT BEPOSTHOCTU U
3HAYEeHUS BO3MOXHOW Neperpysku crieqyeT npeaycMaTpuBaTb MakCMMarbHY TOKOBYK 3alUuUTy OT
TOKOB, 00YCNOBMEHHbIX NEPErpy3Kkor, C AEWCTBMEM Ha CUrHarn.

Ons noacTtaHumMin 6e3 NOCTOSIHHOrO [AeXypcTBa MepcoHana [oryckaeTcs npegycMaTpuBaTth
JeiicTBMEe 3TOM 3alMTbl HA aBTOMATUYECKYHD pasrpy3ky WM OTKIKYEHVE (MPU HEBO3MOXHOCTM
NMKBMAALMU Neperpysku Apyrumu cpeactesamm).

3.2.70. Tpy HanuMumMm CO CTOPOHbI HeWTpanu TpaHcdopmaTopa OTAenbHoro Ao06aBoOYHOro
TpaHcopmaTopa Ans perynupoBaHns HanpsXkeHus nog Harpyskorn Heobxoaumo npegycMmaTpvBaTh B
JononHeHue K ykasaHHblM B 3.2.51-3.2.57, 3.2.59, 3.2.63 cneayowue 3awuThbl:

rasoByto 3awWwuTy 4o6aBoOYHOro TpaHcopmaTopa;

MaKCMMarbHYyl0 TOKOBYIO 3aLLMTy C TOPMOXEHUEM Mpu BHelwHuX K3 oT noBpexaeHuin B NepBUYHON
obmoTke fo6aBOYHOrO TpaHcopmaTopa, 3a UCKIIOYEHNEM CIydaeB, Korga ata oOMoTKa BKIoYaeTcs B
30Hy Qgencteus AuddepeHumnanbHOM TOKOBOW 3aluTbl Uenerd CTOPOHbl HU3LIEro HanpsiKeHus
aBToTpaHcdopMaTopa;

anddepeHUmanbHylo  3alliMTy, KoTopas OXBaTbiBaeT BTOPUYHYO OOMOTKY [06aBOYHOro
TpaHcdopmaTopa.

3.2.71. 3awuTty nuHerHoro fobaBoYHOro TpaHcdopMaTopa, YCTaHOBEHHOIO CO CTOPOHbI HU3LLETO
HanpsKeHus aBToTpaHcdopmaTopa, crneayeT OCyLEeCTBATh:

ra3oBofi 3awWwMTON COBCTBEHHO [06ABOYHOrO TpaHcopmaTopa W 3alUTOM  KOHTaKTOPHOrO

yCTpOIZCTBa PIH, KOTOpasa MOXeT ObITb BbINOSHEHA C npuMeHeHneM perne gasneHna nnn otaesibHoro
rasoBoro perne;
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anddepeHumnansHom TOKOBOW 3awmTon uenen CTOPOHbI HU3Lwero HanpsXXeHns
aBTOTpaHcdopmaropa.

3ALWLUTA BJIOKOB NrEHEPATOP - TPAHC®OPMATOP

3.2.72. na 6nokoB reHepaTtop - TpaHcdopmaTop C reHepaTopamu MoliHocTbio 6onee 10 MBT
AOIMKHbI ObITb NPEAYCMOTPEHbI YCTPONCTBA PEneiHoON 3aluUTbl OT CREAYLWNX BUAOB NOBPEXAEHNA U
HEeHOPMarbHbIX PEXMMOB paboThbl:

1) 3ambIkaHWI Ha 3eMIII0 Ha CTOPOHE reHepaTOPHOro HamnpsXKeHUs;

2) MHorogasHbIX 3aMblkaHM B 0OMOTKe cTaTopa reHepaTtopa 1 Ha ero BbiBogax;

3) 3amblkaHU Mexay BUTKaMu ogHou a3kl B 0OMOTKe cTaTtopa TypboreHepaTopa (B COOTBETCTBUM
c 3.2.76);

4) MHOroghasHbIX 3aMblkaHUiA B 0GMOTKaXx 1 Ha BbiBodax TpaHcopmaTopa;

5) opgHOMasHbIX 3amblkaHUA Ha 3eMnio B 0OMOTKe TpaHcgopmatopa M Ha ee BblBOAax,
NPUCOEOMNHEHHbIX K CETU C BOMbLUVMM TOKaMU 3aMbIKaHUS Ha 3€MITHO;

6) 3amblkaHU Mexay BUTkamu B obMoTKkax TpaHcdopmartopa;
7) BHeLWwHux K3;

8) neperpy3ku reHepaTopa Tokamu obpaTHOM mocrnegoBaTenbHOCTU (ONA GrOKOB C reHepaTopammu
MoLLHocTbio 6onee 30 MBT);

9) cMMMeTpUYHOI Neperpy3kn oGMOTKM cTaTopa reHepaTopa U 06MOTOK TpaHchopMaTopa;

10) neperpysku oBMOTKM poTOpa reHepatopa TOKOM BO3GyxaeHus (ans TypboreHepaTopoB C
HeMNoCpeACTBEHHBIM OXNaXAeHNeM NPOBOAHMKOB OGMOTOK U AJ1Si FTMAPOreHepaTopoB);

11) noBbIWEHNA HaNPSXXeHUst Ha cTaTope reHepaTopa u TpaHcdopmartope 6noka (ans 6nokos C
Typ6oreHepaTopamu MolLHocTblo 160 MBT 1 6onee n anst Bcex 6rnokoB ¢ rugporeHepatopamu);

12) 3ambIKaHUiA Ha 3eMIt0 B OZHOW TOYKE Lenun Bo3byxaeHus (B cooTeeTcTBum ¢ 3.2.85);

13) 3ambikaHUA Ha 3eMNi0 BO BTOPOW TOYKe Lenu Bo30yxaeHus TypboreHepatopa MOLLHOCTbIO
meHee 160 MBT;

14) aCMHXPOHHOTO pexuma c noTepei |3036y>|<,c|,eH|/|9|l (B cootBeTcTBUM C 3.2.86);

O npepoTBpalleHun aCMHXPOHHOTO pexuma 6e3 notepu Bo3byxaeHus cm. rn. 3.3.
15) noHWxKeHns ypoBHA Macna B 6ake TpaHcghopmaTopa;
16) yacTuyHoro npo6os nsonsumm seoaos 500 kB TpaHchopmaTopos.

3.2.73. YxaszaHusa MO BbIMOJSIHEHWIO 3alUMTbl FEHEepPaToOpPoOB M MOBbIWAKLWMNX TPaHCHOPMATOPOB,
OTHOCALLMXCS K UX pa3genbHon paboTe, AeNCTBUTENbHbLI U AN TOrO Cny4asi, Koraa oHU o0beanHEHbI B
6nok reHepaTop-TpaHcdopmaTop (aBToTpaHcdopmaTop), ¢ yvyeTom TpeboBaHWIA, NPUBELEHHbIX B
3.2.74-3.2.90.

3.2.74. Ha 6nokax c reHepaTopamu MoluHOCTbio Gonee 30 MBT, kak npaBuno, gomkHa ObiTb
npegycMoTpeHa 3awmta  OT 3aMblkaHM Ha 3eMfl B LENUM TFEHEepPaTOPHOro  HanpsbKeHwus,
OxBaTbiBawLLas BClo 0OMOTKy cTaTtopa.

Mpu MowHocTn reHepatopa 6nokoB 30 MBT u MeHee cregyeT MPUMEHSITb YCTPOWUCTBA,
sawmatowme He MmeHee 85% obmoTkm ctatopa. [NpumeHeHne Takux yCTPOWCTB AOMYCKaeTcs Takke Ha
6nokax c TypboreHepaTopamu MolHocTblo oT 30 go 160 MBT, ecnu gns 3awmTtbl BCceil 0OMOTKM
cTatopa TpebyeTcs BKNioYeHVe B Lienb reHepaTopa AOMOMHUTENbHOW annaparypbl.
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3awwmTta gomkHa ObiTb BbINOMIHEHA C AENCTBMEM Ha OTKIIOYEHWE C BblAEPXKKOW BpeMeHu He Bonee
0,5 ¢ Ha Bcex 6Gnokax 6e3 OTBETBNEHUA Ha rEHEPaTOPHOM HaMpPsHXKEHUM W C OTBETBMEHUAMU K
TpaHcdopmaTopam COGCTBEHHbIX HyxA. Ha 6nokax, MMelomXx 3MeKTPUYECKYlo CBS3b C CeTbio
COBCTBEHHbIX HYXA UNn noTpedutenen, NUTaLWMUXCHA MO NIMHUAM OT OTBETBIEHUIN MEXaY reHepaTopoMm
N TpaHcopMaToOpOM, €CNN EMKOCTHBIN TOK 3aMblKaHUiA Ha 3emnto cocTasnsaeT 5 A n bonee, JOMKHbI
ObITb YCTaHOBMEHbl OENCTBYIOLME HA OTKIOYEHUE 3aliMTbl OT 3aMblKaHUM Ha 3emnio B obmoTke
cTatopa reHepatopa M OT ABOWMHbIX 3aMblKkaHUWA Ha 3eMMlo, Kak 39TO npedycMmaTpuBaeTcs Ha
reHepatopax, paboTatLmx Ha cOopHble WKHbI (CM. 3.2.38 1 3.2.39); ecnu eMKOCTHbIN TOK 3aMbIKaHUsI
Ha 3eMnio cocTaBnseT MeHee 5 A, TO 3awuTa OT 3aMbIKaHUA Ha 3eMI0 MOXET ObITb BbINOMHEHa Tak
Xe, Kak Ha brnokax 6e3 oTBETBNEHWIN Ha reHepaTOPHOM HanpsXXeHUW, HO C AEeNCTBUEM Ha CUrHarn.

ﬂpm Hannymn BblKNo4aTena B Uenn reHepatopa AOoJIKHa ObITb OONONHUTENbHO NpeayCMOTpeHa
CUrHanu3auusl 3aMblKaHWiA Ha 3eMrl0 Ha CTOPOHE reHepaTOpPHOro HanpsikeHust TpaHcdopmaTopa
onoka.

3.2.75. Ha 6noke c reHepatopoM, MMELLMM KOCBEHHOE OxnaxaeHue, COCTOSILEM W3 OAHOro
reHepatopa W OfHOro TpaHcdopmatopa, Npu OTCYTCTBUM BbIKNOYaTens B LEenu reHepartopa
pekomeHayeTcs npedycmaTtpuBaTb OAHY OOLlyt0 NpoaonbHyto AudpcbepeHumansHyo 3awmTty 6noka.
Mpy Hanuuun BbIKMOYaTENs B LENW reHepatopa Ha reHepaTope M TpaHcopmaTope AOMKHbI ObiTb
yCTaHOBMNEHbI OTAeNbHbIE AnddepeHumansHble 3aLmTbl.

Mpu ncnonb3oBaHun B 6roke ABYX TpaHCOPMATOPOB BMECTO OAHOrO, a Takke npu paboTe ABYX U
6onee reHepaTopoB 6e3 BbikNoyaTenen B 6roke ¢ ogHUM TpaHCHOPMaTopoM (YKPYMHEHHBIN GoK) Ha
KaaoM reHepaTope W TpaHcdopmaTtope MowHocTelo 125 MB-A u 6Gonee pomkHa 6biTb
npegycMoTpeHa oTaenbHas npoponbHast AvddepeHumansHas 3awmTa. [pyM oTCyTCTBUM BCTPOEHHbIX
TpaHCOPMaTOpPOB TOKA Ha BBOOAX HM3LIEro HanpspkeHus 9TUX TpaHcdopmMaTopoB A0MyCKaeTcs
npumeHeHne obLen auddepeHuanbHoOM 3aWwmThbl Ans ABYX TpaHChOpMaTopOB.

Ha 6noke c reHepaTopoM, VMMEHLLMM HEMOCPEACTBEHHOE OXMaXAEeHUe MNPOBOLHWKOB OOMOTOK,
crnegyeT npedycMaTpuBaTb OTAENbHYH NPOAOIbHY AnddepeHumanbHyto 3awmTy reHepatopa. MNpu
3TOM, €Cnu B LENU reHepatopa UMEETCS BbIKMOYaTenb, TO AOMKHA ObiTb yCTaHOBNEHa OTAeNbHas
anddepeHumansHas 3awmTa TpaHcopmartopa 6noka (Mnu kaxxgoro TpaHcdopmartopa ecnu B 6roke ¢
reHepaTtopom pabGoTtaloT [gBa TpaHcdopMaTopa unu Oonee; npu  OTCYTCTBUM  BCTPOEHHbIX
TpaHCOPMaTOpPOB TOKA Ha BBOOAX HM3LIEro HanpspkeHus 9TUX TpaHcdopmMaTopoB AO0MyCKaeTcs
npumeHeHne obuwen anddepeHunansHON 3awnTbl AN TpaHchopMaTopoB Grioka); npu OTCYTCTBUM
BbIKIIOYaTeNns Ansg 3awutbl TpaHcdopmaTopa 6Onoka cregyeT YCTaHOBUTb NGO  OTAENbHYH
anddepeHumanbHyo 3awuTty, nubo oblyo npoaonbHy AuddepeHumanbHyo 3awmTy 6noka (ons
6rokoB, COCTOSALUMX M3 OJHOrO reHepaTopa WM OAHOro TpaHcdopmartopa, npegnodTuTensHa obuias
anddepeHumanbHas 3awmTa 6roka).

Co cTOpOHbI BbICLIEro HanpsikeHus anddepeHumansHas sawmta TpaHcdhopmatopa (6roka) MoxeT
ObITb BKMIOYEHa Ha TpaHcdOopMaTopbl TOKa, BCTPOEHHbIe B TpaHcdopmaTtop 6noka. MNpu atom ans
3aWMThl OLUIMHOBKM MEXAy BbIKMoYaTeNsMM Ha CTOPOHE BbICLLEro HanpshkeHus U TpaHcdopmaTopoM
6roka gomkHa ObITb YCTaHOBIEHA OTAENbHAsA 3almTa.

OtpenbHasa guddepeHumansHas 3alyTta reHepaTtopoB AOMKHa ObiTb BbINOMHEHa TpexdasHou
TpexpenerHon ¢ TOKOM cpabaTbiBaHWS aHaNoOrM4HO ykazaHHoMy B 3.2.36.

Ona pesepBMpoBaHUA ykasaHHbIX AuddepeHumanbHbiX 3aWwmUT Ha 6rokax ¢ reHepatopamu
MoLHocTbio 160 MBT n Gonee, nmerLwmMMm HENOCPEACTBEHHOE OXNaXaeHue NPOBOAHUKOB OOMOTOK,
criegyeT npegycMaTpuBaTh pes3epBHyt0 auddepeHumanbHylo 3aluTy, oXBaTblBalOLWY0 reHepaTop U
TpaHcgopMaTop 6510Kka BMECTE C OLLUMHOBKOW HA CTOPOHE BbICLLENO HaMpsiKEeHUS.

PekomeHayeTca ycTaHoBka pesepBHON audydpepeHumansHon 3awutbl 6MOKOB U NPU MOLLHOCTU
reHepaTopoB C HEMOCPeACTBEHHbIM OXNnaXaeHnemM NpoBoaHUKOB 06MoTok meHee 160 MBT.

Mpu npumeHeHUn pesepBHOW AnddepeHumansHon 3aWwnTel Ha Gnokax 6e3 BbiKMoYaTens B Lenu
reHepartopa pekoMeHayeTcs npeaycmaTpuBaTh OTAernbHble OCHOBHble AnddepeHLnanbHble 3aluThl
reHepartopa 1 TpaHcopmaTopa.

Mpu HanuMuuu BbIKMOYaTENs B Lenu reHepaTtopa pesepBHas AuddepeHumanbHas 3almTa formkHa
BbIMOSHATLCA C BbiAepkkon Bpemenn 0,35-0,5 c.

3.2.76. Ha TypGoreHepaTopax ¢ ABYMSI WNU Tpemsi napanienbHbIMU BETBIMU OOMOTKM cTaTopa

JoMmkHa ObITb NpeycMOTpeHa ogHOCMCTEMHAs nonepevHas auddepeHumanbHasn 3almTa oT BUTKOBbIX
3aMblkaHui B ogHow dhase, AencTBytollasi 6e3 BbiAepKkM BPEMEHM.
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3.2.77. Ha ©Gnokax c reHepatopamu MolliHocTblo 160 MBT u Gonee ¢ HenocpeaCTBEHHLIM
OXnaxaeHnem npoBOAHUKOB OOMOTOK AorkHa OblTb npegycMoTpeHa TokoBas 3awmrta obpaTHon
nocnegoBaTeNbHOCTM € WHTErpanbHOW — 3aBMCMMOW  XapaKTEPUCTMKOW,  COOTBETCTBYOLLEWN
XapakTepucTuke  OOMyCTUMbIX — Meperpys3ok  3aliuliaemMoro  reHeparopa Tokamu — obGpaTHOn
nocnegoBaTenbHOCTU. 3aluMTa AOMKHA AeNCTBOBaTb Ha OTKITIOYEHUE BbIKMoYaTens reHepartopa, a npu
ero OTCYTCTBUM - HA OTKMYeHMe Brnoka OoT ceTu. [Ina pe3epBMpPOBaHMA 3aLUUT CMEXHbIX C Bnokamu
3MEeMEHTOB yKal3aHHas 3awuta [OSPKHA WMEeTb OpraH C HEe3aBWCMMOW BbIAEPXKKON BpPEMEHM,
OEenCTBYOLWNIA Ha OTKMoYeHne 6noka oT ceTu U ABYyXCTyneH4YaTbiM AeNCTBUEM cornacHo 3.2.81.

Ha 6nokax c reHepatopamu MoLHOCTbl0O MeHee 160 MBT, wumelowmmm HenocpeacTBeHHoOe
oxraxgeHne NpoBOAHWKOB OOMOTOK, a Takke Ha 6rokax ¢ rmagporeHepaTtopamMmu MoLLHOCTb 6onee 30
MBT, umelLLMM/ KOCBEHHOE OXNaxaeHue, TOKOBYHO 3aluMTy obpaTHOM nocrnegoBaTenbHOCTU cregyet
BbIMOSHSATE CO CTYNEHYaTOW MW 3aBMCUMOW BbIAEPXKKON BpeMeHU. MNpn 3TOM pasHble CTyNeHn 3alnThl
MOryT UMeTb oAHy unu Gonee Bbidepxek BpemeHn (cMm. 3.2.81, n. 4). YkasaHHasa cTyneH4aTas wnu
3aBUCMMasi BblOepXKka BpPEMEHW [OImkHa ObITb cornmacoBaHa C XapaKTepUCTUKOM  AONyCTUMbIX
neperpysok reHepaTopa TOKOM 0OpaTHOM nocregoBaTenbHOCTU (CM. 3.2.41).

Ha 6nokax ¢ TypboreHepaTtopammn C KOCBEHHbIM OXIaxxaeHnem MolHocTelo 6onee 30 MBT 3awuTta
[OMmKHa ObITb BblNorHeHa cornacHo 3.2.41.

Kpome 3awiut, OENCTBYIOLLMX HA OTKIOYEHNE, HA BCcex Orokax ¢ TypboreHepaTopamm MOLLHOCTbIO
b6onee 30 MBT pomkHa ObITb npegycMOTpeHa CcurHanvsauus neperpyskm Tokamu obpaTHon
nocneaoBaTenbHOCTU, BbINONTHAEMas B cCOOTBeTCTBMU C 3.2.41.

3.2.78. Ha 6nokax c reHepaTopamun MoLLHOCTbo 6onee 30 MBT 3awuTa 0T BHELUHUX CUMMETPUYHbIX
K3 pomkHa ObITb BbIMNOMHEHA, Kak ykasaHo B 3.2.42. [Mpu 3TOM ANs rMaporeHepaTopoB HanpsbkeHne
cpabaTtbiBaHusa 3awutbl cnegyeT npuHumatb okono 0,6-0,7 HomMuHanbHoro. Ha ©6mnokax c
TypboreHepaTopamy, UMEKLWMMM pe3epBHbIN BO3byauTenb, YykasaHHasd 3awuTta [omkHa ObiTb
[OMOJHEHa TOKOBbIM pere, BKMYEHHbIM Ha TOK CO CTOPOHbI BbICLLETO HanpsbkeHus brnoka.

Ha 6nokax c reHepatopamyn MowHocTelo 60 MBT u Gonee BMeCTO yKa3aHHOMW 3aluThbl
pekoMeHOyeTcs NpUMEHATb AUCTaHUUOHHYK 3awmTty. Ha 6nokax € reHepartopamu, UMELWMMU
HenocpeACTBEHHOE OxNaXxdeHue MNPOBOOAHWKOB OOMOTOK, BMECTO pe3epBHOM AuddepeHumnansHom
sawmTbl (cMm. 3.2.75) gonyckaetcs ycTaHaBnvBaTb [ABYXCTYNEHYATYHO AWCTAHLUMOHHYIO 3alimTy OT
MexaydasHbIX KOPOTKUX 3aMblKaHWUIA.

MepBas cTyneHb 9TOM 3awWwuThl, oOcCyllecTBnswwWwas 6OnwkHee pesepBMpoBaHWe, [OSKHA
BbIMONHATECA C BNOKMPOBKOW NpU KavyaHWsX U OeWCTBOBaTh, Kak ykaszaHo B 3.2.81, n. 3, ¢ BblAepXKKOWn
BpeMeHn He Bonee 1 c. [epBas cTyneHb JOMKHa HaAAEXHO OxBaTbiBaTb TpaHcdopmaTop Groka npu
obecneyeHnn CenekTMBHOCTM C 3aliMTaMy CMEXHbIX reMeHTOB. PesepBupoBaHue nepBow CTyneHbo
3aWwnT reHepartopa obsAsatenbHO, ecnu Ha 6Gnoke MpuMeHsTCA OTAeNnbHble AnddepeHumnansHble
3awwmThl TpaHcopmaTopa u reHepaTopa.

BTopas cTyneHb, ocyliecTBnsAwLwasa AanbHee pe3epBUpoBaHne, OOIMKHA AEACTBOBATb, KakK yka3aHo
B 3.2.81, n. 2.

PekomeHayeTcst ycTaHOBKa ABYXCTYNEHYATON AUCTAHLMOHHOW 3alUWTbl U NPU HANu4uum pe3epBHON
anddepeHumanbHON 3aWwmTbl € Lenbio yBennyeHnsa aeKkTMBHOCTU fansHero pesepsmpoBanus. Obe
CTYNeHn ANCTaHLMOHHON 3aLnTbl B 9TOM Criydae AOMKHbl 4eNCTBOBATb, Kak yka3aHo B 3.2.81, n. 2.

3.2.79. 3awmTy ot BHewHux K3 Ha Brnokax ¢ reHepaTtopamu mMoliHocTbio 30 MBT 1 meHee cnegyeT
BbIMOMHATL B cooTBeTcTBMM C 3.2.43. [lapameTpbl cpabaTbiBaHMs 3awmtbl Ha Onokax c
rmgporeHepatopamu cnegyeT npMHUMaTh cornacHo 3.2.42, 3.2.43 n 3.2.78.

3.2.80. Ha 6nokax reHepatop - TpaHcdopmaTop C BblknoYaTenem B LeNnu reHepatopa npu
OTCYTCTBUM pe3epBHON AudycpepeHumansHOM  3awmTbl  6roka JofmkHa ObiTb  npeaycMoTpeHa
MakcMMarnbHasi TOKOBasi 3aliuTa CO CTOPOHbI BbICLLUEro HanpsikeHus 6rnoka, npegHasHavyeHHas Ansi
pe3epBMpPOBaHMSA  OCHOBHBLIX 3allMT TpaHcdopmatopa 6noka npu pabote C  OTKIHOYEHHBIM
reHepaTopoM.

3.2.81. PesepBHas 3awmuta OGNOKOB reHepaTtop - TpaHcdopmaTop AofkHa ObiTb BbINOMHEHA C
y4eTOM CriefyioLero:

1. Ha cTopoHe reHepaTopHOro HanpshkeHust TpaHcdopmaTopa Groka 3aluTa He ycTaHaBnuBaeTcs,
a ucnonb3yeTcs 3aluTa reHeparopa.

2. I'IpM nanbHeMm pes3epBUpoBaHMMN 3allnTa OOJDKHA OencteoBaTtb, Kak npasuno, c AOByMA
BblAEpXXKaMU BPEMEHW: C MEepBOM - Ha AefleHMe CXeMbl Ha CTOPOHE BbICLUEro HanpsikKeHust Onoka
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(Hanpumep, Ha OTKMIOYEHWE LUMHOCOEAMHUTENBHOMO U CEKLMOHHOMO BLIKIKOYaTenen), co BTOPOWA - Ha
OTKNIYEeHne 6noka ot ceTu.

3. Mpu 6nnxHem pesepBMpPOBaHUM AOIMKHbI NMPOU3BOAUTLCA OTKNIOYeHMe 6rnoka (reHepatopa) OT
ceTu, raleHne nons reHepartopa v octaHoB 6roka, ecnn aTto TpebyeTtcs no 3.2.89.

4. OTgenbHble CTYNeHW UM YCTPOMCTBA PEe3epBHONM 3aLUMTbl B 3aBUCMMOCTU OT MX HasHaYeHWUs u
Lenecoobpas3HOCTU UCMONb30BaHWUs NPy ganbHeEM U BNMXHEM pe3epBUPOBaHNM MOTYT UMETb OAHY, ABE
WU TPU BbIOEPXKKN BPEMEHW.

5. OpraHbl nycka HanpsbkeHust 3awmT no 3.2.78 u 3.2.79 pekomeHayeTcs npegycMaTpvBaTb CO
CTOPOHbI rEHEPaATOPHOIO HAMNPSXEHUA U CO CTOPOHbI CETU.

6. [InA OCHOBHbIX W pe3epBHbIX 3awMT 6noka, Kak npaBuno, AOMKHbI OblTb NpegycMOTPEeHbI
oTAenbHble BbIXOAHbIE Perie U NMTaHne onepaTMBHBIM NOCTOSHHBIM TOKOM OT pa3HbiX aBTOMAaTUYECKUX
BbIKIIOYaTenen.

3.2.82. Ha 6rnokax ¢ TypGoreHepaTopamu 3alimMTy OT CUMMETPUYHbLIX Neperpy3ok cratopa cregyet
BbIMOMNHSATL TakK e, Kak Ha reHepaTopax, paboTaroLmx Ha cOopHble LWKHbI (CM. 3.2.47).

Ha rugpoanekTpocTaHumsax 6e3 MNOCTOSHHOrO [eXypcTBa OnepaTvBHONO nNepcoHana Kpome
CcuUrHanusaumMm CUMMETPUYHBIX MEeperpy3ok AOmkHa ObiTb NpeaycMOTpeHa 3awmTta C He3aBUCUMOW
XapakTepucTuKoW, [OencTBylowass ¢ Oonblueil BblOEpXKKOW BpeMEeHW Ha OTKMoYeHue OGrioka
(reHepaTopa) U C MeHbLUEW - HA pa3rpy3ky. Bmecto ykasaHHOM 3awimTbl MOryT ObiTb MCMOMb30BaHbI
COOTBETCTBYHLLME YCTPONCTBA B CUCTEME PETYNMPOBaHNSA BO3OYXOEHUS.

3.2.83. Ha reHepatopax mowHocTblo 160 MBT n Gonee ¢ HenocpeacCTBEHHbIM OXMaXAeHUEM
NPOBOAHMKOB OOMOTOK 3alumMTa OT Meperpys3ku OOMOTKM poTopa TOKOM BO30YxAeHWs OormkHa ObiTb
BbIMONIHEHA C  WHTErpanbHOW  3aBWCMMOW  BbIOEPXKKOW BpPEMEHM, KOTOpasi COOTBETCTBYeT
XapakTepucTuke AONyCTUMbIX MEeperpy3ok reHepartopa TOKOM BO30yxaeHus. OTa 3awmTa AoMmKHa
[encTBoBaTb Ha OTKMNIOYEHME.

Mpy HEBO3MOXHOCTW BKMIOYEHUS 3alMTbl Ha TOK poTopa (Hanpumep, npu BeclueTo4YHOM
BO30yXaeHnM) gonyckaeTca NpUMEHeHne 3aLLmTbl C HE3aBUCUMOW BbIAEPXKKON BPEMEHU, pearmpyoLen
Ha MOBbILLEHWE HaNPsKEHNs B Lieny BO30YXKAEeHUS.

B 3awmTe gomkHa ObITb MpeaycMoTpeHa BO3MOXHOCTb AEWCTBUSI C MEHbLUEN BbIAEPXXKON BpeMeHU
Ha CHWKeHue Toka BOo30yxaeHus. [Npyn Hanuuum yCTPOWCTB OrpaHVWYEHnss Neperpysku B perynatope
BO30Y>KAEHWSA AeNCTBUE Ha pPas3rpy3Ky MOXeT OCYLLEeCTBNATLCA OAHOBPEMEHHO OT 3TUX YCTPOWCTB U OT
3awmThl poTopa. [lonyckaeTcsa Takke MCNonb30BaTh YCTPOWCTBO OrpaHMyeHns neperpy3km B APB ans
OeNCcTBNA Ha pasrpy3ky (C ABYMS BblAepXkamMu BpeMeHu) u oTknodeHve. lMpu aToM 3awmta C
WHTEerpanbHON 3aB1UCMON BbIAEPXKKON BPEMEHN MOXET HE yCTaHaBnMBaTbCS.

Ha TypboreHepatopax MowHOCTbIO MeHee 160 MBT ¢ HenocpeaCTBEHHbIM OXNaXaeHuem
NpoBOAHMKOB OOMOTOK M Ha rmgporeHepaTtopax MolHocTblo Gonee 30 MBT C  KOCBEHHbIM
OXNaxaeHUeM 3aLlmnTy criefyeT BbINOMHSATb aHaNoOrMYyHO TOMY, Kak yka3aHo B 3.2.46.

Mpn Hanmn4mMn yCTPOMCTB rpynnoBOro ynpasneHns BO30YXAEeHVWEM Ha reHepaTtopax pekoMeHayeTcs
BbINOMHATL 3aLLUTY C 3aBUCUMOWN BbIAEPXKKOW BPEMEHM.

Mpu paGoTe reHepaTopoB C pe3epBHbIM BO3OYAMTENEM 3aluTa poTopa OT Neperpysku AOoMKHa
octaBatbCsl B pabote. Mpu HEBO3MOXHOCTM UCMOSIb30BaHUS 3alMThl C 3aBUCUMOW BbIOEPXKKOM
BpeMeHu [onyckaeTcs npedycMaTpuBaTb Ha pesepBHOM BO3GyauTene 3awuTy C He3aBUCUMOW
BbIIEPXXKO BPEMEHM.

3.2.84. Ha 6nokax ¢ TypboreHepatopamu moliHocTbio 160 MBT 1 Gonee gnsi npegoTBpalleHus
MOBbILUEHUST HanpPsKEHUS1 B PEXMME XONOCTOro xofda [AoMmkHa ObiTb npedycMoTpeHa 3awiuta oT
NOBbILLEHNA HanpaXeHua, KoTopad aBTOMaTU4eCKn BbIBOOUTCA U3 ,Cl,el7ICTBVIFI npu pa60Te reHepartopa
Ha ceTb. MNpu AeNCTBUM 3aLWMTbl 4OJKHO GbiTb 0GECNeYeHO raleHne noss reHepaTopa u Bo3byauTens.

Ha 6nokax c rmgporeHepatopamMn Ona npegorBpalleHna MNoBbILLEHUA HanpsaXeHua npu c6pocax
Harpys3kun OoJnkKHa ObITb npegycmoTpeHa 3aliuTta OT MNOBbIWEeHNA HanpaXXeHud. 3awmTta [ormkHa
OencTBoBaTb Ha OTKMOYeHMe 6roka (reHepaTopa) 1N rawleHune nonda reHepartopa. ,D,OI']yCKaeTCSI
JencTeue 3alnTbl HA OCTaHOB arperarta.

3.2.85. 3awmTta OT 3aMblKaHUA Ha 3eMIIl0 B OAHOM TOYKE Lenu BO30YXOeHWst OormkHa ObiTb
npegycMoTpeHa Ha rugporeHepatopax, Ha TypboreHepaTopax C BOASIHbIM OXNaxaeHuem obMOTKM
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poTopa u Ha Bcex TypboreHepatopax mowHocTblo 300 MBT u Bbilwe. Ha rmgporeHepartopax 3aiwimTa
[JOIMKHa AeNCTBOBaThb Ha OTKIIOYEHUE, a Ha TypboreHepaTopax - Ha curHan.

3awuTa oT 3aMblKaHUI Ha 3eMIi0 BO BTOPOW Touke Lenu Bo3byxaeHus TypboreHepaTtopoB OOIMKHA
ObITb YCTaHOBIEHA Ha Griokax MoLHOCTbIO MeHee 160 MBT B cooTBeTCTBMM C 3.2.48.

3.2.86. Ha ©Onokax c TypboreHepaTopamm MowHocTbto 160 MBT u ©Oonee, umerowmmmn
HenocpeaCcTBEHHOE OXNaxAdeHne npoBOAHMKOB OOMOTOK, W C ruaporeHepatopamu crnegyet
npegycMaTpuBaTb YCTPOMCTBA 3aLUMTbl OT aCMHXPOHHOMO peXrMa C noTepen Bo30yxaeHus.

YKasaHHble yCTpONCTBa PEKOMEHAYETCA NPUMEHATb U Ha TypboreHepaTopax MOLLHOCTbI0 MeHee 160
MBT c HenocpeOCTBEHHbIM OXNaXAeHMeM MpoBOAHMKOB oO6MOTOK. Ha 3Tux TypboreHepaTopax
JonyckaeTcs Takke npegycMaTpvBaTb aBTOMaTUYECKOE BbISIBIIEHWE aCMHXPOHHOMO PEXMMa TONbKO Mo
OTKIOYEHHOMY MOJSIOXKEHMIO YCTPONCTB aBTOMaTUYECKOro ralieHnst nons (6e3 npyMeHeHns 3alumTbl OT
ACUMHXPOHHOTO peXxmma).

Mpu nepeBofe B aCUHXPOHHLIA pexuM TypGoreHepaTopa, NOTEPSIBLUErO BO30OYXXAeHWe, yKkasaHHble
BbllLE YCTPOWCTBA 3alUWTbl UMM aBTOMATUYECKOro ralleHVst Nons OOSHKHbI AeCTBOBaTb Ha curHan o
notepe Bo3GYXXAEHWUA U NPOU3BOAUTL aBTOMATUYECKOE MEPEKITOYEHNe HArpy3ku COBCTBEHHBIX HyX B
oTBeTBrneHnem 6roka, reHepaTop KOTOPOro NoTepsis BO30yXOeHNe, Ha Pe3epBHbIN UCTOYHUK MUTAHNS.

Bce rugporeHepaTtopbl v TypGoreHepaTopbl, He AoMyckalole acUMHXPOHHOTO pexuma, a Takke
ocTanbHble TypboreHepaTopbl B YCMOBUSIX AedMLUMTa PEAKTUBHON MOLLHOCTM B CUCTEME NPU AENCTBUM
yKa3aHHbIX YCTPOWCTB A0SDKHbI OTKIHYaTLCS OT CETH.

3.2.87. lMpu Hanumuun BbIKNKOYaTEnNs B LenuW reHepatopa C HENOCPeACTBEHHbIM OXMaXAeHVeM
NpoBOAHNKOB OOMOTOK crieayeT npedycmaTtpuBaTb pe3epBMPOBaHMWE Npu OTKa3e 3TOro BbiKMvaTens
(Hanpumep, npumeHeHnem YPOB).

3.2.88. YPOB 110 kB 1 Bbllle Ha 3neKTpOCTAHUUSX [AOMKHO ObiTb BbLIMOMIHEHO C Y4eTOM
cnepyoLero:

1. Ons npefoTBpalleHnsl U3NULIHEro OTKIIOYEHUS] HECKONMbKMX OIOKOB pe3epBHON 3alLMTON Npu
BO3HMKHOBEHMM Ha OOHOM M3 HMX HemnorHodasHoro pexvmMa B pesynbTate oTkasa BblknuvaTens ¢
nocasHblM NPYBOAOM MpU €ro OTKMYEHWM Ha 3MEeKTPOCTaHUMAX C reHepaTtopaMmu, UMeLwuMu
HenocpeACTBEHHOE OXNaXaeHWe MpPOBOAHMKOB OOMOTOK, AOIMKEH ObiTb NMpegyCMOTPEH YCKOPEHHbIV
3anyck YPOB (HanpviMep, OT TOKOBOW 3aLLMTbl HyNIEBOW NocneaoBaTenbHOCTM TpaHcopmaTopa 6roka
CO CTOPOHbI CeTN C 6OMbLUNM TOKOM 3aMbIKaHWUs Ha 3eMrio).

2. Ina snekTpOoCTaHUUN, Ha KOTOpPbIX GOKM reHepaTop - TPaHCOPMAaTop U NMHUKN UMERT obLime
BblKMoYaTenu (Hanpumep, nNpyv NPUMEHEHUN MONYTOPHOM CXEMbl MU CXEMbl MHOrOYronbHUKa),
HeoOXx0OMMO npefycMaTpuBaTb YCTPOWCTBO TEMNEOTKIMOYEHUs] ANst OTKIYEHWs BbIKNOYaTena u
3anpeTta AlNB Ha NPOTMBOMOMNOXHOM KOHLE NHKUK nNpu gencteumn YPOB B criyyae ero nycka ot 3awuThbl
6rnoka. Kpome Toro, crnegyet npegycmatpuBatb pdencteue YPOB Ha ocTaHOB nepegaTyuka
BbICOKOYaCTOTHOW 3aLLUThI.

3.2.89. lMNpu genctBuM Ha OTKIOYMEHME 3aWUT cTatopa reHepaTopa M TpaHcgopmaTtopa 6noka ot
BHYTPEHHMX MOBPEXAEHUN, a TakkKe 3aluT poTopa reHepaTopa AOMMKHO MPOU3BOOUTBLCS OTKIIOYEHME
NMOBPEXOEHHOrO 3MeMeHTa OT CeTW, raweHue nons reHepatopa u Bo3byauTensi, nyck YPOB un
OCYLLIECTBNATLCA BO3OENCTBME HA TEXHOOMMYECKME 3aLLMTDI.

Ecnv oOTkntoyeHne OT 3awWuTbl NPMBOAUT K ODECTOYMBAHMIO Harpy3km COOCTBEHHbBIX HYXA,
npucoeavHEHHOW OTBETBNeHveM K Onoky, 3awuta [oSbkHa AelcTBoBaTb TakKkKe Ha OTKMYeHue
BbIKItoYaTenemn B Leny paboyero MCTOYHUKa NUTaHUSA COOCTBEHHBIX HYXXA, ANS UX MepeBoAa Ha NuTaHue
OT Pe3epBHOro NCTOYHMKA C nomMoLLbio ABP.

Pe3epBHble 3almTbl reHepaTopa U TpaHcdopmaTopa 6roka nNpy BHELIHUX MOBPEXOEHMAX OOSMKHbI
JencTeBoBaTb B cooTBeTcTBUM € 3.2.81, n. 2-4.

Ha TennoBbIx anekTpocTaHuusix ¢ 6104YHO CXEMOW B TEMMOBOWM YacTy B Criydasix OTKIYeHns 6rnoka
Npu BHYTPEHHUX MOBPEXAEHMsIX OOSKeH obecneymBaTbCs MOMHbIA OCTaHOB 6roka. pu BHELUHMX
MOBPEXOEHUSX, a TakKe nNpu [OEWCTBMM 3alMT B Tex Ccrydasx, Korga MoxeT OblTb ObicTpo
BOCCTaHoBMneHa paboTa 6Grnoka, GNoK O0MmKeH NepeBoaUTLCS B PEXWM XONOoCTOro Xoda, ecrin aToT
peXUM JonyckaeTcs TenroMexaHn4yeckum o6opyaoBaHNEM.

Ha rnapoanekTpocTaHuMax Mpyu BHYTPEHHUX MNOBPEXOEHUAX 6noka KpomMe OTKITi4YeHuA Onoka

OOJKeH npou3BoaUTbCA OCTaHOB  arperarta. [enctene Ha ocTaHOB arperata gonyckaeTcd
OCYLLEeCTBINATb TaKXe Npn OTKIMKYEeHNUN Onoka B pesynbTaTe BHELUHUX NOBPEXAEHUN.
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3.2.90. Ha 6nokax reHepaTtop - TpaHcopMaTop - NMHUSA OCHOBHAas 3alluMTa NUHUKM U pe3epBHas
3awmTa Co CTOPOHbI 3HEProCUCTEMbl AOMKHbI ObiTb BbIMOMIHEHLI B COOTBETCTBMM C TpeboBaHUsMU
HacTosen rmaebl MO 3awuTe JNIMHWIW, @ CO CTOPOHbI Broka YHKUWMM pesepBHON 3aluTbl NUHUK
AOIMKHbI BbIMOMHATLCA PE3ePBHLIMM 3aluTamu 6oka.

3awuTa 6noka AormKHa ObITb BLINOSIHEHA COMNAaCHO npuBeaeHHbIM Bbllle TpeGOBaHVIﬂM.

Oenctere 3awmTbl 6noka Ha OTKMYeHMe BbikntodaTens u nyck YPOB co CTOPOHbI 3HEProCUCTEMbI
JOMKHO NepefaBaTbCsl C MOMOLLbIO ABYX B3aUMOPE3EpPBUMPYEMbIX YCTPOWCTB TENEeOTKIOYEeHMs Mo
BbICOKOYACTOTHOMY KaHarny unu no npoeogam cBsisn. Kpome Toro, pekomeHayeTcs npegycmatpuBaTh
0QHOBpPEMEHHOE AeNCTBIE 3alMTbl 6rIoKa Ha OCTaHOB NepefaTyMka BbICOKOYACTOTHOM 3alUMThI.

Ha 6nokax c TypGoreHepaTtopamu (npy O6NOYHOM CxXemMe B TensoBOW YacTu) CO CTOPOHbI
3HEpProcucTeMbl  OOJDKHO  MepefaBaTbCAd C  MOMOLLULI  YCTPOWCTBA  TENEOTKIIOYEHUS  Ha
NPOTUBOMOSOXHBIN KOHEL, MMHUN OEeNCTBME 3alUUTbI LWKH (NPU OBOWHOW CUCTEME LUMH) UM OEeUCTBUE
YPOB (npu nonyTopHOW CXeMe UM CXeME MHOroyrosibHvKa) COOTBETCTBEHHO Ha nepesof Gnoka B
peXxmMMm XONocCTOro xoda WNW Ha raweHWe nonsi reHeparopa W ocTaHoB ©Onoka. Kpome Toro,
peKkoMeHOyeTCsi WCMOoNb30BaTb YCTPOWCTBO TENEOTKMOYEHUSs ANsi  YCKOPEHUS ralleHust nons
reHepaTopa MW OTKMYEHME COOCTBEHHbIX HYXO MNpyU AEWCTBUN pPEe3epBHbIX 3alUT CO CTOPOHBbI
3HEProcUCTEMBI.

Mpy HenonHoMasHOM OTKIIOYEHUW BbIKMIOYATENS CO CTOPOHbI CETU C BONbLUMM TOKOM 3aMblKaHNS
Ha 3emIio, OOMMKEH NPOoM3BOAMUTLCH YCKOPeHHbIn 3anyck YPOB Tak e, Kak 39TO npefycMOTpeHo B
3.2.88,n. 1.

3ALMTA BO3OYLWHbIX U KABENbHbIX IMHWA B CETAX HANPS)XXEHUEM 3-
10 kB C U3ONTMPOBAHHOW HEANTPANbIO

3.2.91. Onsa nuHun B ceTax 3-10 kB ¢ M3onvpoBaHHOW HelTpanblo (B TOM YMCNE U C HEWTPanbto,
3a3eMITeHHON Yepes AyroracuTenbHbIV peakTop) AOMKHbI ObITb MpeayCMOTPEHbl YCTPONCTBA penenHon
3aLLUMTbl OT MHOrohasHbIX 3aMblKaHUA U OT 0AHO(A3HbIX 3aMbIKaHWI Ha 3EMITHO.

3.2.92. 3Bawwuty OT MHOrogasHblXx 3aMblkaHWi criegyeT npegycMaTpvuBatb B AByXdasHoM
WCMOJTHEHUN 1 BKITIOYaTb B O4HU U Te e ¢hasbl MO BCEM CETU JAHHOIO HanpsbkeHust Ansa obecnevyeHunst
OTKMoYeHNss B OOnbLUMHCTBE Crny4YaeB [BOWHbIX 3aMblKaHW/A Ha 3eMI0 TONbKO OAHOro MecTa
NnoBpeXaeHNs.

3awmTa gomkHa 6biTb BbINOMHEHa OAHO-, ABYX- UMW TPEXPENEnHOW B 3aBUCUMOCTU OT TpeboBaHui
YyBCTBUTENBHOCTN Y HAAEXKHOCTH.

3.2.93. Ha 0AWHOYHLIX IMHUSIX C OAHOCTOPOHHUM MUTAHWEM OT MHOroasHbIX 3aMblkaHUM OOSMKHA
yCTaHaBNMBATbCS, Kak NpaBuIio, ABYXCTyNeH4YaTad TOKOBasl 3awuta, nepBas CTyneHb KOTOPON
BbIMONMHEHA B BUAE TOKOBOM OTCEYKM, a BTOpass - B BUAE MakKCMMalnbHOW TOKOBOMW 3alUuTbl C
He3aBNCUMOW UMK 3aBUCUMOWM XapaKTEPUCTUKON BbIAEPXKKA BPEMEHMW.

Ha HepeakTUpoBaHHbLIX KabemnbHbIX NMHUAX C OOHOCTOPOHHUM MUTAHUEM, OTXOASLUMX OT LUMH
3NEKTPOCTaHLUMIA, TOKOBbIE OTCEYKM AOSKHbI OblTb BbINOMHEHbl 6e3 BblAEPXKKM BPEMEHU U 30Ha UX
OencTBusa OoMmkHa ObiTb onpegeneHa us ycrnosust oTknioveHnsa K3, conpoBoXxaalLmxcs ocTaTouHbIM
HanpshKeHWeM Ha LUMHaX yKkasaHHbIX anekTpocTtaHuun Huwke 0,5-0,6 HomunHanbHOro. [ns BbINONHEHUS
YKa3aHHOro YCIOBMUS AOMYCKAETCs BbIMOSMHATL 3aLMTY HECENEKTUBHOW B COYETAHUMN C YCTPOMCTBaAMMU
AlMNB wnn ABP, ucnpaensowWmMMM MOMAHOCTbIO WM YACTUYHO HECESNEKTMBHOE [LEWCTBME 3aliuTbl.
[onyckaeTca ycTaHaBnNMBaTh yKa3aHHbIE OTCEYKU TAKKe Ha JIMHUSIX, OTXOAALMX OT LUMH NOACTaHUMIA U
NUTaOLLNX KPYNHbIE CUHXPOHHLIE 3NEKTpoaBUraTenu.

Ecnu Ha HepeakTUpoBaHHbIX KabenbHbIX NMHUSAX C OAHOCTOPOHHUM MUTAHMEM, OTXOASAWMX OT LUMH
3MNEKTPOCTaHLMIA, TOKOBbIE OTCEYKM HE MOTyT ObITb MPUMEHEHbLI MO TPEOOBAHUAM CENEKTUBHOCTU, TO
ans obecneveHns ObICTpOOENCTBUS AoMyckaeTcs npeaycmatpuBaTth 3awuTel no 3.2.94, n. 2 vnum 3.
MpvMeHeHne 3TUX 3awuT JOoMycKaeTcs Takke ANA paboumx NUHWMIA COOCTBEHHBLIX HYXO TEMMOBbIX
ANEeKTPOCTaHLUMN.

Ha peaKkTUpoBaHHbIX JMMHUAX, BbIKIMKOYaTENMN KOTOPbLIX HE pacCyYuUTaHbl Ha OTKM4YeHune K3 no
peakTopa, TOKOBble OTCEYKMN HE OOMNYyCKakTCA.
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3.2.94. Ha ogWHOYHBIX NUHUAX C ABYCTOPOHHUM MUTaHUEM NPU HANU4YnMU UNN OTCYTCTBUU OBXOaHbIX
CBSi3ei, a Takke Ha NUHUAX, BXOASALNX B KONMbLIEBYH CETb C OAHON TOYKON NUTAHWUSI, peKOMeHOYeTCs
NPUMEHSITb Te XKe 3aLMTbl, YTO U Ha OOMHOYHbIX JIMHUSIX C OQHOCTOPOHHUM NuTaHueM (cMm. 3.2.93),
BbINOSHSASA UX NP HEOBXOAVMOCTM HanpaBneHHbIMM.

B uensx ynpoweHua 3awmTt n obecneyveHus Mx CenekTMBHOro AencTBus aonyckaeTca NpUMeHATb
aBToMaTun4vecKkoe gerieHne cetn Ha paaualnbHblie y4aCcTkKM B MOMEHT BO3HMKHOBEHUA NOBpeXaeHua C
nocneaywouwmm aBToMmaTn4eCKkMM ee BOCCTaHOBI1EHMNEM.

Ecnn HeHanpaBlieHHaa W HanpaelieHHada TokoBadA CTyneH4yaTtad 3awuta He obecneunBaet
Tpe6yeMb|x 6bICTp0,Cl,el7ICTBVIF| N CENEeKTUBHOCTU, OoNnyCKaeTCcA npeaycMarTpmeaTtb cnegyrwme 3allnTbl:

1) ANCTaHLMOHHYIO 3aLLUTY B NPOCTEMLLEM UCTIONTHEHUM;
2) nonepeyHyto anddepeHumanbHyo TOKOBYH 3aLLUTy (ANS CABOEHHbIX KaBGenbHbIX JIMHWR);

3) npoponbHyto AvddepeHUManbHy0 TOKOBYK 3aliuTy AfS KOPOTKMX YYacTKOB TUHWIA; Mpu
HeoOX0AMMOCTM MpOoKNagkM creuwansHoro kabenst Tonbko AnNs NpoAaonbHoW AuddpepeHumnanbHOn
3alMTbl ANMHA ero AoJKHa ObiTb He 6onee 3 Km.

Ons 3awuT, ykasaHHbIXx B N. 2 U 3, B KayecTBe pe3epBHOW 3alUMTbl criegyeT npegycMaTpuBaThb
TOKOBYIO 3aLLUTY.

3.2.95. Mpu BbINONHEHUN 3aWMTbl napannensHbix nuHui 3-10 kKB cnepyeT pykoBOACTBOBATbCSA
yKasaHusaMU anst napannenbHbIX NMHUiA B ceTax 35 kB (cm. 3.2.104).

3.2.96. 3awumTa oT ogHOha3HbIX 3aMblkaHWIA Ha 3eMI0 A0MKHA ObITb BbINOSHEHA B BUAE:
CEeneKTUBHOM 3anThl (yCTaHaBMMBaKLWLEN NOBPEXAEHHOE HanpaBneHne), AeNCTBYHOLLEN Ha curHan;

CEneKkTUBHOM 3almTbl (yCTaHaBMMBAKLWEN MNOBPEXOEHHOE HanpaBneHue), [OeWCTBYHOLLEA Ha
OTKINIOYEHNe, Korga 9To Heobxooumo no TpeboBaHWsiM Ges3onacHoOCTW; 3awmuTa [ormkHa ObiTb
yCTaHOBMNEHA Ha NUTAIOLLNX 3NeMEHTax BO BCEWN 3NEKTPUYECKN CBA3AHHOW CETY;

yCTpOI;ICTBa KOHTpONA wu3onAauunu; npu 3TOM OTbICKaHME nNoBpeXOAeHHOro 3anemMmeHTa AOJIKHO
OCyLEeCTBNATbCA cneunanbHbIMU yCTpOVICTBaMM; OonyckaeTca OTbICKaHWe NnoBpeXAeHHOro anemMeHTa
noo4vyepenHbIM OTKITKOYEHNEM I'IpMCOGDMHeHMﬁ.

3.2.97. 3awmTa oT ogHoda3HbIX 3aMblkaHWUIA Ha 3eMIIl0 AOMKHa ObITb BbIMOSIHEHA, KaK NpaBuIio, ¢
MCMNONb30BaHNMEM TpaHCOPMaTOPOB TOKA HYyNEBOW NocneaoBaTenbHOCTU. 3aluta B NEPBYO ovepeb
OOMKHa pearMpoBaTb Ha YCTAHOBMBLUMECS 3aMblKaHUS Ha 3eMIH0; OOMYCKAETCA Takke NpUMEHeHune
YCTPOWCTB, PErUCTPUPYIOLLUMX KPATKOBPEMEHHbIE 3amblkaHusi, 6e3 obecneyeHuss MNOBTOPHOCTU
nencTeus.

3awmTta OT ofHOMa3HbIX 3aMblKaHWA Ha 3eMro, OEWCTBYOLWAas Ha OTKIoYeHne 0e3 BblaepKku
BpeMeHu no TpeboBaHunsim 6esonacHocTh (cM. 3.2.96), AomKHa OTKMYaTh TOMBKO SNIEMEHT, NUTAIOLLNA
NMOBPEXAEHHBIN Yy4acToK; MpU 3TOM B KayecTBe PE3EpPBHON [OIMKHA ObiTb MpefyCcMOTpeHa 3aluuTa,
BbINOMHsIEMas B BUAE 3aluTbl HYNEBOW NMOCNELOBATENbHOCTM C BbIAEPXKOW BpemeHn okono 0,5 c,
OeNCTBYOLLan Ha OTKMIOYEHWE BCEW 3MEeKTPUYECKM CBA3AHHOW CETU - CUCTEMbl (CEKLMM) LUMH unn
nuTaroLLero TpaHcopmartopa.

YBenuyeHne Toka MPOMBbILISIEHHON 4acToThbl crieuuarnbHo Ans obecrneveHust OeicTBUS 3aluTbl B
CeTM C HenTpanblo, 3a3eMfeHHON 4Yepe3 JayroracuTernbHbld peakTop (Hanpumep, C MOMOLLbIO
pacCTpOVKM peakTopa), Kak MpaBuIio, He AonyckaeTcs NpeaycMaTpuBaTh.

3ALMTA BO3AYLWHbIX U KABENbHbIX IMHUA B CETAX HAMPS)XXEHUEM 20
U 35 kB C U3ONTMPOBAHHON HEUTPAIbIO

3.2.98. [Ing nuHui B ceTax 20 1 35 kKB ¢ n30nmMpoBaHHOW HEWTParnbo AOIMKHbI OblTb NpegyCMOTPEHBI
YCTPOWCTBA penenHon 3aLinTbl OT MHOrogasHbIX 3aMblkaHWUA U OT OAHOMA3HbIX 3aMblKaHUIN Ha 3eMIIL0.
3.2.99. 3awuty OT MHOrodasHblX 3aMblkaHW criegyeT npepgycMaTpueatb B ABYX(asHoOM

OBYyXpenenHOM UCMOSTHEHUUN 1 BKNOYATb B O4HU U Te Xe (hasbl N0 BCeN CETU JAHHOMO HanpsbKeHus And
obecrneyeHus oTkNoYeHnss B 6onblUMHCTBE cny4aes OBOWHBIX 3aMblKaHUA Ha 3eMSt0 TONIbKO O4HOro
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MecTa noBpexaeHus. B uenax noBbllWEHWA  YyBCTBMTENbHOCTM K  MOBPEXOEHMAM  3a
TpaHcopmaTopamu C coeduMHeHVeM OOMOTOK 3Be3da-TPeyronbHUK [AOMyCcKkaeTcs  BbIMNOMHEHue
TpexpenenHom 3amThbl.

33U.|,VITy oT OJJ,HOCbaSHbIX 3aMblKaHUM Ha 3eMIo cnenyeT BbINOJIHATL, KaK npaBuio, ¢ OencTemem Ha
curHan. [insa ocyulecTBneHna 3alnTbl AoNyCKaeTCd NCnonb3oBaTb yCTpOVICTBO KOHTpONA nusonauuu.

3.2.100. lMpu BbIOGOPEe TMNA OCHOBHOW 3aluUTbl CregyeT yyuTbiBaTb TpebosaHusa obecneveHus
YCTOMYMBOCTM PaboTbl 3HEProcMCTEMbI N HagexHoON paboTel NOTpebuTensa aHanormyHo TOMy, Kak 3To
yunTbiBaeTCa ANS 3awmTbl NMHUA HanpshxeHvem 110 kB (cm. 3.2.108).

3.2.101. Ha 0QUHOYHBIX NUHUSAX C OOHOCTOPOHHUM MUTAHUEM OT MHOTOa3sHbIX 3aMblKaHUA AOMMKHbI
ObITb YCTaHOBMNEHbI NMPEUMYLLECTBEHHO CTyMeHYaTble 3aliMTbl TOKa UMK CTyrneH4aTble 3aliuThbl TOKa U
HanpsbkeHus, a ecnu Takme 3awuTbl He YAOBMNEeTBOPSAT TpeboBaHWSM YyBCTBUTENbHOCTU WU
ObICTPOTbI  OTKMOYeHUs noBpexaeHus (cm. 3.2.108), Hanmpumep Ha TrOMOBHbIX Yy4yacTkax, -
ONCTaHUMOHHAasA CTyneHyaTas 3awuta npevMyLLecTBEHHO C NycKoM Mo ToKy. B mocnegHem cnydae B
KayecTBe [OMONHUTENBHON 3alUWUTbl PEKOMEHAYETCS UCMONb30BaTb TOKOBYID OTCEYKY 6Ge3 BblOEPXKKM
BpEMEHMU.

ﬂ,]‘lﬂ J'II/IHVIVI, COCTOALLUMX U3 HEeCKOINbKUX nocrneanoBaTesibHbIX Y4YaCTKOB, B Uendx ynpoweHuda
JOnyckaeTcsl UCMOSb30BaHME HECENEKTUBHBIX CTyMeHYaTbIX 3aliMT TOKa M HaMPSPKEHUS B COMETAHUN C
ycTporicTBamu noodepegHoro AllB.

3.2.102. Ha 0AMHOYHBIX NMUHUAX, UMEKLWUX NUTaHne ¢ AByX unu Gonee cTopoH (mocrnegHee - Ha
TNMHUSIX C OTBETBMEHNUAMMU), KaK MPU HaNUuuu, Tak U Npu OTCYTCTBUM ODOXOOHBbIX CBHA3EW, a TakkKe Ha
TNIUHMAX, BXOOSALWMUX B KONbLIEBYHO CE€Tb C OAHOW TOYKOM MUTAHUA, PEKOMEHAYeTCsl NMPUMEHATb Te Xe
3alLUMTbl, YTO U HA OAMHOYHBIX JIMHUAX C OOHOCTOPOHHMM nNuTaHneM (cMm. 3.2.101), BbINOMHAA UX Npu
HeOoOX0AMMOCTM HanpaBeHHbIMU, @ AUCTaHLMOHHbBIE - C MYCKOM OT perne conpoTtueneHus. Mpu atom
JOnyckaeTcs HeCenekTMBHOE OTKIIOYEHME CMEXHbIX 3nemeHToB npu K3 B "mepTBOl" 30HE nO
HaMpsHKEHVIO perne HarnpaerneHus MOLLHOCTW, KOrda TOKOBasi OTCEYKa, WUCMNonb3yemas B KayecTBe
pononHuTensHon 3awmtbl (cMm. 3.2.101), He ycTaHaBnMBaeTCHd, Hanpumep M3-3a HeJOCTaTOYHON ee
YyBCTBMTENBHOCTU. 3allMTa yCTaHaBNMBAETCS, Kak NPaBuo, TONbKO C TEX CTOPOH, OTKyAa MOXET ObITb
noaaHo nuTaHue.

3.2.103. Ha KOpOTKMX OOMHOYHBLIX NIMHUSAX C ABYXCTOPOHHUM MNWUTaHWEM, Korda 3To TpebyeTcsa no
YCrnoBuio BLICTPOThI AENCTBUSA, JOMYCKAeTCs NPpUMEHeHe NpoaonbHOM anddepeHumansHOM 3aWwuTbl B
KayecTBe OCHOBHOW. MNpu aTom anuHa kabensi, NpoknagbIBAEMOro cneuuanbHO AN 3TON 3alunThbl, He
OOJDKHA npeBbIwaTh 4 kM. [ns KOHTPONs MCMPaBHOCTM BCMOMOraTerbHbIX NMPOBOAOB 3alMThl crieqyeT
npegycmaTpvBaTb cneumanbHble ycTpowcTBa. B gononHeHve kK npoponbHOW AuddpepeHumanbHon
3almTe B Ka4eCcTBe pe3epBHON JOIMKHA OblTh NpYMeEHeHa ogHa 13 3awmT no 3.2.102.

3.2.104. Ha napannenbHbIX NMHWAX, UMEOLWMX NUTaHne C OBYX unu Gonee CTOPOH, a Takke Ha
nuTaloLWweM KoHUe napanfiefibHblX IMHUA C OAHOCTOPOHHUM MUTaHWeM MOryT ObiTb MCMONb30BaHbl Te
e 3aWuTbl, YTO U HA COOTBETCTBYHOLLMX OAMHOYHBLIX NMHNSX (cM. 3.2.101 1 3.2.102).

ﬂ,]‘lﬂ YCKOPEHNA OTKIIOYEeHNA noBpeXaeHud, 0COOEHHO npn NCNoJsib30BaHUMU TOKOBbIX CTyneH4YaTbIX
3alWUT UK CTyneHYaTblX 3alUMT TOKa U HanpsaXeHud, Ha NMUHUAX C OBYCTOPOHHUM MUTaHMEM MOXeT
ObITb npuMeHeHa OONONTHUTENbHO 3alluTa C KOHTpOoJZieM HanpaBlieHUA MOLWHOCTU B napanneanon
NUHMK. JTa 3almTa MOXeT ObiTb BbIMOSHEHA B BUAE OTAENbHOM nonepequVl TOKOBOW HaﬂpaBJ’IeHHOVI
3alWunTbl UK TOJNIbKO B BMAE LUENn YCKOPEeHUA YCTaHOBIIEHHbIX 3alluuT (MaKCVIMaJ'IbHOVI TOKOBOW,
DMCTaHLWIOHHOVI) C KOHTpOJ1IeM HanpaBneHnsa MOLWHOCTU B napanneanoM JNTMHUWN.

Ha npMeMHOM KOHUe AOBYX napalnesnbHbIX NUHUA C OAHOCTOPOHHUM NUTaHMeM, KakK MnpaBwuIio,
[OJPKHA ObITb UCNONb3oBaHa nonepe4yHasa ,qmcpcpepeHumaanaﬂ HanpasneHHaqa 3awuTa.

3.2.105. Ecnu 3awumTta no 3.2.104 He yooeneTBopsieT TpeboBaHuam beictpogenctaums (cm. 3.2.108),
a 3awmta C KOHTPOMeM HarnpaBfneHWs MOLWHOCTW B NapannenbHoW INWHUM HenpuMeHuma unu
HexxenartenbHa, B KayecTBe OCHOBHOW 3awuTtbl (Mpu paboTe AByX MapannenbHbIX NIMHUIA) Ha ABYX
napannenbHbIX IMHUSIX C ABYCTOPOHHUM MUTAHMEM W Ha NUTAIOLLEM KOHLe ABYX napannenbHblX IMHUA
C OOHOCTOPOHHUM MUTaHUEM criegyeT NPUMEHATb MonepeyHy anddepeHunansHylo HanpasrieHHy
3awuTy.

Mpu aTOM B pexume paboTbl OOHON NUHUK, @ TaKKe B KaYeCTBE pe3epBHOW Npu paboTe ABYX NNHUIA
cnegyeT UCMnonb3oBaTh CTyneHyatyk 3awuty no 3.2.101 n 3.2.102. [Jonyckaetcs BKIHOYEHUE ITOW
3aLLUMThbl UNN OTAENbHLIX €€ CTYMNEHER Ha CyMMY TOKOB 06enx NUHWIA (HanpyMep, pe3epBHON CTyNeHN B
Luensx yBenuM4eHns ee YyBCTBUTENBbHOCTU K MOBPEXAEHWSAM Ha CMEXHbIX anemeHTax). JonyckaeTca
Takke WCMoNnb3oBaHWe nonepeyHon AnddepeHLnanbHON HanpaBneHHOW 3alMTbl B LAOMOMHEHME K
CTyneH4yaTblM TOKOBbIM 3awwutam [AONd  YMEHbLUEHVWS BpPEMEHW OTKIIOYEHUSA TMOBPEXAEHMS Ha
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3alMLiaeMblX fMHUSX, ecrm no ycnosuto ObicTpoTel gencteusa (cM. 3.2.108) ee yctaHoBKa He
obsa3atenbHa.

B oTAenbHbIX criyyasix Ha KOPOTKMX NapansenbHbIX TMHUSX A0MNycKaeTcsl NpUMEHeHe NpoaobHOMN
anddepeHumnanbHon 3awmTel (cm. 3.2.103).

3ALWMTA BO3OYLWHBbIX IMHWXA B CETAX HANPSXXEHMEM 110-500 kB C
3®OEKTUBHO 3A3EMJIEHHOW HEATPAIbIO

3.2.106. Ana nuHun B cetax 110-500 kB ¢ adpdhekTnBHO 3a3eMneHHON HeWTpanbilo JOMMKHbI BbiTb
npeaycMoTpeHbl YCTPOWUCTBA perieMHon 3aluTbl OT MHOrodasHbIX 3aMblKaHUM M OT 3aMblkaHUA Ha
3emMnio.

3.2.107. 3awmuTbl A0MKHbI ObITb 060PYAOBaHbI YCTPOMCTBaMM, BNOKMPYHOLWMMU UX OEWACTBME MpU
KayaHusiX, eCnn B CETU BO3MOXHbI Ka4aHUS UMW aCUHXPOHHbINA XOZ, MPW KOTOPbIX BEPOSTHbI U3NULLHNE
cpabatbiBaHuA 3awwmThl. [lJonyckaeTcs BbiNonHeHne 3awmTbl 6e3 GrnokMpyoLnx yCTPONCTB, eCnn oHa
OTCTpOEHa OT KayaHuw no BpemeHun (okono 1,5-2 c).

3.2.108. Ansa nuHuin 330 kKB u Bbile B kavyecTBe OCHOBHOW AOIMKHa ObITb NpegycMOTpeHa 3awuTa,
gewncTeyowas 6e3 sameanerusa npu K3 B noboin Touke 3alumiiaemoro yyacTka.

Ona nuHui  HanpsbkeHvem 110-220 kB Bompoc O TWne OCHOBHOM 3aluTbl, B TOM 4ucne o
HeobxoAMMOCTN MPUMEHeHWs 3awuThl, AencTBylolen 6e3 3ameaneHus npu K3 B nbon Touke
3alMLLIaemMoro yyactka, OOMKEeH pellatbCs B MepBylo ovepedb C yvyeToM TpeboBaHWS COXpaHeHus
yCTOMYMBOCTM paboTbl aHeprocucTembl. [lpy 3TOM, ecnM MNo pacyeTaMm YCTOWYMBOCTM paboTbl
3HEeprocMcTeMbl He NpeabABnATCA Apyrne, bonee xecTkme TpebosaHMsA, MOXeT OblTb NPUHATO, YTO
ykasaHHoe TpeboBaHue, kak npasBuno, yAoBreTBopsieTcs, korga TpexdasHele K3, nmpu koTopbix

OCTaTOYHOE HaMpPsXKEHWe Ha LUMHAX 3NeKTPOCTaHLUMIn U noacTaHumn Huke 0,6-0,7 U 1o » OTKITHOMALOTCA
U

6e3 BblaepXkkn BpemeHu. MeHbluee 3HayeHue ocTaTodHoro HanpsbkeHus (0,6 HOM ) MOXKET ObITb

ponyuieHo ans nuHni 110 kB, MmeHee oTBEeTCTBEHHbIX NHWI 220 KB (B CMMbHO pa3BeTBEHHbIX CETSIX,

roe nutaHne notpebuTtenen HagexHo obecnevmBaeTCsi C HECKOMbKUX CTOPOH), a Takke Ans Gonee

OTBETCTBEHHbIX NHUA 220 kKB B cnyyasix, korga paccmatpuBaemoe K3 He NpMBOAUT K 3HAYUTENBHOMY

cbpocy Harpysku.

Mpu BbIGOpe TuNa 3awmMT, ycTaHaBnMBaemblx Ha nuHusx 110-220 kB, kpome TpeboBaHwWs
COXpaHeHWs1 yCTONYMBOCTM paboTbl SHEProCUCTEMBI AOMMKHO ObITb YY4TEHO cneayoLlee:

1. Ha nunmsx 110 kB n Bbiwe, otxogawmx ot ASC, a Takke Ha BCEX dNIeMEeHTax npureraroLlen cetu,
Ha KOTOpbIX Npu MHorodasHblix K3 octaTouHOE HanpshkeHue npsiMol NocrnefoBaTenibHOCTM Ha CTOPOHE
BbiCLLEro HanpsikeHus 6nokoB ASC MOxeT cHuxaTtbca 6onee yem o 0,45 HOMMHanbHOro, cnegyet
obecneynBatb pe3epBMpPOBaHME ObLICTPOAEWCTBYIOLUMX 3aLUMT C  BbIOAEPXKKOW BPEMEHU, He
npesbiwatowen 1,5 ¢ ¢ yuetom gencreusa YPOB.

2. HOBpe)KJJ.eHVIFI, OTKITIO4YEHNE KOTOpPbLIX C Bblﬂep)KKOVI BpeMEeHN MOXeT NpuBeCTU K HapyLUeHUo
pa6OTbI OTBETCTBEHHbIX I'IOTpe6MTeJ'Iel7I, OOMMKHbI OTKNoYaTbes 6e3 BblAEPXKN BpeMEHU (Haan/IMep,
noBpexaeHud, Npn KOTOPbIX OCTAaTOYHOE HanpsAXXeHne Ha LWnHax GJ'IeKTpOCTaHLlI/IVI 1 NOACTaHUUN 6y,D.9T

U y
Hke 0,6 HOM " @eCnn OTKNIYEeHNEe UX C BblOEP)KKOU BPEMEHU MOXET MPUBECTU K camopasrpyske

U
BCMNeACTBME NaBWHbl HANPSKEHUS, UM NOBPEXAEHWS C OCTaTOYHbIM HanpsbkeHuem 0,6 — ' 1 Gonee,
€CINY OTKIMOYEHNE KX C BbIAEPXKKOW BPEMEHN MOXET NPUBECTMU K HAPYLLEHWIO TEXHOMOMM).

3. MNpn HeobGxoammocTu ocyllecTBneHus GbicTpoaencTBytowero AlMB Ha nuHuM gormkHa ObiTh
yCTaHOBNEHa ObICTpoAenCcTByOWAas 3awmTa, obecneumBarowasa OTKIIHOYEHUE MOBPEXOEHHON NUHUMK
6e3 BblaepXkM BpeMeHU ¢ 06enx CTOPOH.

4. I'Ip|/| OTKNK4YeHnn ¢ Bblﬂ,ep)l(KOVI BpeMeHU I'IOBpe)K,CI,eHMﬁ C TOKaMW, B HeCKOJIbKO pa3
npesocxoaAwmnmm HOMMWHarbHbIA, BO3MOXEH HG}J,OI'IyCTI/IMbIVI neperpes NpoBOAHMNKOB.

[onyckaetca npumeHeHue 6bICTp0,Cl,el7ICTByPOLU,VIX 3alUT B CHNOXHbIX CeTdaX U npu OTCYTCTBUU
N3MOXeHHbIX BbllLe yCJ'IOBI/II;I, ecnu aTo Heobxoanmo Ans obecnevyeHnst CENEKTUBHOCTM.
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3.2.109. lMpwu oueHke obecneyeHusa TpeboOBaHMI YCTONYMBOCTU, UCXOAA U3 3HAYEHMI OCTATOYHOrO
HanpsbkeHus no 3.2.108, Heo6xoaMMO pyKOBOACTBOBATLCH CreayoLLNM:

1. Ons OOMHOYHOM CBA3M MEeXOY SNeKTPOCTaHUUAMWU UIK 3HeprocucteMamm ykasaHHoe B 3.2.108
OCTaTOYHOE HanpshkeHne AOMMKHO ObiTb MPOBEPEHO Ha LWMHAX MNOACTAHUMA W 3NEKTPOCTaHUMN,
BXOASALINX B AaHHY CBA3b, Npy K3 Ha NUHUSAX, OTXOAAWMX OT 3TUX LUMH, KPOME NUHUIA, 0BpasyloLmx
CBS3b; AN OAVHOYHON CBSA3M, COAEp)Kalleln YacTb Y4acTKOB C napanmnenbHbIMU MUHUSAMU, - Takke npu
K3 Ha kaxxgomn u3 aTux napannenbHbIX AVHUK.

2. Mpun HanNU4MU HECKOMNbKNX CBA3EN MeXay dMNeKTPOCTaHUUAMN UNN SHEProCUCTEMaMN yKasaHHOe B
3.2.108 3HayeHMe OCTaTOYHOrO HaMpPsPKEHUS LOMMKHO ObiTb MPOBEPEHO Ha LUMHAX TOSMbKO Tex
NOACTaHLMIN UNKU SNEeKTPOCTaHUNUI, rae COeAMHATCS 3TK CBA3M, Npy K3 Ha CBA3SIX M Ha ApYrUX NUHUSX,
NMUTaIOLLIMXCS OT 3TUX LUMH, a TAaKKE Ha NUHUAX, NUTAKLLUXCS OT LUMH NOACTAHLNA CBA3EN.

3. OcTaToyHoe HanpsikeHue O0JKHO GbiTb NpoBepeHo Npu K3 B KOHLE 30HbI, OXBaTbIBAEMOW NEPBOW
CTYNeHbio 3alWTbl B PEXUME KaCKagHOro OTKIIOYEHUS MOBPEXAEHWs, T. €. MocMne OTKMHYeHUs
BbIKIHOYaTENsi C NPOTMBOMOMOXHOMO KOHLA NTIMHUM 3aLUMUTON Ge3 BblAepXKN BPEMEHMU.

3.2.110. Ha oAMHOYHbIX NIMHUSIX C OAHOCTOPOHHUM NUTAHMEM OT MHOroasHbIX 3aMblkaHU cnegyeT
yCTaHaBNMBaTb CTyMeH4YaTble TOKOBbIE 3alUThl UMM CTyMEeHYaTble 3alnThl TOKa U HanpshxkeHus. Ecnn
Takve 3aluTbl He YAOBNETBOPSAT TpebOoBaHUAM YyBCTBUTENBHOCTU WM ObICTPOTbI OTKMHOYEHUS
nospexgeHnsa (cm. 3.2.108), Hanpumep Ha ronoBHbIX y4acTkax, MNK ecnn 3To uenecoobpasHo no
YCINOBMIO COTMacoBaHUsi 3alUMUT CMEXHbIX Y4acTKOB C 3alUMTON paccMaTpuBaeMoro yyacrtka, OOJDKHA
ObITb MpegycMoTpeHa CTyneHyaTass AUCTaHUMOHHas 3awwmta. B nocnegHem cnyvae B kavecTBe
OOMNONHUTENBHON 3aLUMThl PEKOMEHAYETCSI UCMONb30BaTh TOKOBYIO OTCEYKY 0€3 BblAEepKKU BPEMEHM.

OT 3aMblkaHUI Ha 3emnlo JofkHa ObiTb npegycMoTpeHa, Kak npaBuio, CTyneH4YaTtasda TOKOBad
HanpaBlieHHaa Unn HeHanpaelieHHaaA 3aluTta HyﬂeBOVI nocrnegoBaTtenbHOCTU. 3awuTa JomkHa ObITb
YCTaHOBJI€HA, KaK NpaBuio, TONIbKO C TeX CTOPOH, OTKyAda MOXeT ObITb NOAAHO NUTaHKE.

Ona nWHWRA, COCTOSALUMX W3 HECKOMbKUX MocrefoBaTenbHbIX Y4acTKoB, C LEMblo  YNPOLLEHNS
OOMnyckaeTcAd WCMOMb30BaHWE HECENeKTUBHbIX CTYNeH4YaTbiX 3alWuT Toka W  HanpsxeHus (oT
MHOrogasHblX 3aMblKaHW) W CTyneH4aTbiX TOKOBbIX 3alUMT HyrneBoW nocregoBaTenbHOCTN (OT
3aMbIKaHUI Ha 3eMII0) B COMEeTaHUM C yCTponcTBamu noodepeaHoro AllB.

3.2.111. Ha OAMHOYHbIX NMMHUAX, UMEKLWUX NUTaHne ¢ AByX unu Gonee cTopoH (mocnegHee - Ha
TNVUHUSIX C OTBETBMEHUAMMU), KaK MPU HaNM4yum, Tak U Mpu OTCYTCTBUM OOXOAHbLIX CBSI3EN, a Takke Ha
JINHMAX, BXOOSALNX B KONbLIEBYIO CE€Tb C OOHOW TOYKOM MUTAHWS, OT MHOroasHbIX 3aMblkaHWUA JOIKHA
ObITb NMPMMEHeHa AMCTaHUMOHHAsA 3alimTa (NpevMMyLLECTBEHHO TpexcTyneHyaTtasl), Mcnonb3yemas B
KayecTBe pe3epBHON UM OCHOBHON (NocneaHee - Tonbko Ha nuHuax 110-220 kB).

B kayecTBe [ONOMHUTENBLHOW 3alUWTbl PEKOMEHAYeTCS WCMOomnb3oBaTb TOKOBYH OTCeYky 6es
BbIAEPXKA BpemMeHu. B oTAenbHbIX cryyasx [onyckaeTcs WUCMofb3oBaTb TOKOBYK OTCEYKy Afs
OEeNCTBMSA Mpu OLWMBOYHOM BKIMHOYEHMM Ha TpexdasHyto 3aKopoTKy B MECTe YCTaHOBKM 3aluThbl, Korga
TOKOBasi OTCeuKa, BbINOMHEHHas AnA OeNCTBUA B APYrUX pexumax, He ynosneTsopsieT TpebosaHuio
YyBCTBUTENBHOCTU (CM. 3.2.26).

OT 3amblkaHWin Ha 3eMmnio JorkHa ObITb NpegycMOTpeHa, Kak MpaBumio, CTyreHyaTtas ToKoBast
HanpaBreHHas UNM HeHanpasneHHas 3alluTa HyneBoi NocrieqoBaTeNbHOCTY.

3.2.112. B kayecTBe OCHOBHOW 3aLUnNTbl OT MHOroasHbIX 3aMblKaHUA HA MPUEMHOM KOHLLE FOfTIOBHbIX
YYaCTKOB KOJSbLIEBOM CETM C OAHOM TOYKOWM MUTAHUS PEKOMEHAYETCS MPUMEHSITb OOHOCTYMEHYaTyH
TOKOBYIO HanpaBMeHHYI 3aliuTy; Ha [PYrUX OAMHOYHBLIX NUHMAX (npeumywiectBeHHo 110 kB)
[OMycKaeTca B OTAENbHbIX Cly4vasX MPUMEHATb CTYMeHYaTble TOKOBble 3alUWUTbl UK CTyMeHYaTyo
3alMTY TOKA W HanpsPKEHUS, BLIMOMHSS WX B Crlyd4ae HeoOXOAMMOCTWM HanpaBfeHHbIMU. 3almTy
cnegyeT ycTaHaBnvBaThb, Kak MpaBuso, TONMbKO C TeX CTOPOH, OTKYAa MOXET ObITb MO4AHO NMUTaHKE.

3.2.113. Ha napannenbHbIX NWHUAX, UMEKLWMX NuTaHMe ¢ ABYX unn 6ornee CTOPOH, a Takke Ha
nUTaloLLEM KOHLIE MapannernbHbiX NUHUA C OAHOCTOPOHHUM MUTAHWEM MOTYT ObiTb MCMONb30BaHbLI Te
)Ke 3aLLUMTbI, YTO M HA COOTBETCTBYHLUNX OANHOYHBIX NMNHUAX (cM. 3.2.110 n 3.2.111).

[nsa yckopeHus OTKMOYEHMST 3aMblKaHUA Ha 3eMIT0, @ B OTAESbHbIX CIydasX U 3aMbIKaHUA Mexay
dazamMun Ha NUHUSIX C ABYCTOPOHHMM NMUTAHWEM MOXET OblTb NMPpUMMEHeHa AONOoNHUTENbHAas 3aliuTa C
KOHTPOJIEM HanpaBfeHUs MOLHOCTU B MapannenbHon NMnHMK. 3Ta 3awmuta MOXeT ObiTb BbINOJIHEHA B
BMAEe OTAenbHOW MoMepevyHon TOKOBOW 3aluTbl (C  BKMAKOYEHUMEM pene Ha TOK HyneBou
nocnenoBaTeNbHOCTU UMM Ha (asHble TOKW) UNN TONbKO B BMAE LIEMU YCKOPEHUSI YCTaHOBIEHHbIX
3awmT (TOKOBOM HyneBOW MocnefoBaTeNbHOCTU, MaKCUMarbHOW TOKOBOW, AUCTAHLMOHHOW U T. N.) C
KOHTPOJIEM HanpaBfeHNsa MOLLHOCTU B NapanienbHbIX TIMHUSX.
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C uenblo NOBbIWEHUS YYBCTBUTENbLHOCTW 3alUMTbl HYNeBOW MnocrnefoBaTenbHOCTU [0MycKaeTcs
npegycmaTpusaTth BblBedeHWe 13 paboTbl OTAEMbHbIX €e CTyMeHew Npu OTKIYEeHUW BblKMovaTens
napannenbHON NUHUN.

Ha npMeMHOM KOHUe ABYX napalnesbHbIX NUHWUIA C OAHOCTOPOHHUM nNUTaHMEM, KaK npaswuno,
OOJKHA ObITh npegycMoTpeHa nonepeyHasn umcbcbepeHumaanaﬂ HanpaBlieHHada 3awuTa.

3.2.114. Ecnu 3awmTa no 3.2.113 He yaoBneTBopsaeT TpeboBaHuaMm ObicTpoaericteus (cm. 3.2.108),
B KayeCcTBe OCHOBHOW 3awmTbl (Mpu paboTe ABYyX napannenbHbiX NWHUIA) Ha NUTaloWweM KoHUe ABYX
napanneneHblX NMMHUM 110-220 kKB ¢ 0AHOCTOPOHHMM MUTaAHWEM W Ha ABYX napannernbHbiX NuHuax 110
KB C [OBYCTOPOHHMM nWTaHMEM NPEUMYLLECTBEHHO B pacnpefenuTernbHbiX CceTsax MoXeT ObiTb
npumeHeHa nonepeyHasa avddepeHumansHas HanpasneHHas 3awura.

Mpwn aToM B pexnme paboTbl OOHOM NUHMMK, @ TaKkke B KAYeCTBE pe3epBHOM Npu paboTe ABYX NUHUIA
ucnonbs3yetcsa 3awuTta no 3.2.110 n 3.2.111. JonyckaeTcs BKNIOYEHUE 3TOM 3aLUNTbI UMK OTAENbHbIX €€
CTyMNeHew Ha CyMMy TOKOB OOGeux NuHWIi (Hanpumep, nocrnefHeln CTyneHuW TOKOBOW 3allMTbl HyNeBOn
nocnefoBaTeNbHOCTU) C LENbio MOBbLILEHNUS €€ YyBCTBUTENBbHOCTU K MOBPEXOAEHWSIM HA CMEXHbIX
afeMeHTax.

[JonyckaeTca wucnonb3oBaHWe nonepeyHon AuddepeHumnanbHOW HanpaBneHHoON 3alWuTbl B
OOMOMHEeHMe K CTyrneH4yaTbiM TOKOBbIM 3aliuMTam napannenbHbix nuHui 110 kB gns ymeHblieHus
BPEMEHN OTKIMHOYEHUS TMOBPEXAEHUS Ha 3alUMLLAeMbIX JIMHUSX B Cryyasix, Korga ro YcroBUsIM
6bicTpogencTeus (cM. 3.2.108) ee ncnonb3oBaHue He ABNAETCA 06A3aTenbHbIM.

3.2.115. Ecnn 3awmta no 3.2.111-3.2.113 He ymoeneTBopseT TpeboBaHuio GbICTpoAeNCTBUS (CM.
3.2.108), B ka4yeCcTBE OCHOBHbIX 3aLLMT OAMHOYHBIX U NapannernbHbIX MUHWUIA C ABYCTOPOHHUM NUTaAHUEM
cnegyeT npeaycMaTpuBaTh BbICOKOYACTOTHBIE U NPOAONbHbIE AuddepeHUmanbHble 3auThbl.

Ona nuaun 110-220 kB pekomeHayeTCs OCYLLECTBMATb OCHOBHYK 3alUMTy C MCNOMb30BaHNEM
BbICOKOYaCTOTHOMN ONOKNPOBKM ONCTaHUNOHHON 7 TOKOBOW HanpaBneHHon Hynesoun
nocnefoBaTeNbHOCTU 3aLUUT, KOorga 3To LenecoobpasHo Mo yCnoBMsM HYyBCTBUTENBLHOCTM (Hanpumep,
Ha NUHKAX C OTBETBMNEHUAMW) UMK YNPOLLEHUS 3aLLUTbI.

Mpn HeobxoAMMOCTM  MpoOKNagkM  crneumanbHoro  kabensi  Mcnonb3oBaHMe  MPOAOSbHOM
anddepeHumanbHOM 3awmThl AOMKHO ObITb 0O0CHOBAHO TEXHMKO-3KOHOMUYECKUM PacyeTOM.

ﬂ.]‘lﬂ KOHTPOIA UCNpaBHOCTb BCNOMOratTesnbHbIX NPOBOAOB 3alUUTbl AOJDKHbI ObITb npegycMoTpeHbl
cneuunanbHble yCTpOVICTBa.

Ha nuHuax 330-350 kB B gononHeHWe K BbICOKOMACTOTHOW 3awuTe criegyeT npegycmatpuBathb
UCMONb30BaHNE YCTPOMCTBA Mepefayvm OTKIOYAKLWEro Wunu paspellarlero BbICOKOYACTOTHOMO
curHana (Oons ycKopeHust OeNCTBUS CTyMeH4yaTONn pe3epBHOW 3alyuTbl), €CrnvM 3TO YCTPOWCTBO
npegycMoTpeHo Ana gpyrmx uernen. Ha nuHmsax 500 kB pgonyckaetcs ycrtaHaBnuBaTtb yKasaHHOe
YCTPOWCTBO crneumanbHO Ans penenHon 3almTbl.

HonyckaeTcsa B cniyyasx, korga ato Tpebyetcsa no ycnosusm ObicTpogenicteusa (cm. 3.2.108) nnu
YyBCTBUTENbHOCTU  (Hanpumep, Ha §NUHWAX C  OTBETBMEHWAMM), UCMNONb30BaHWE nepepayv
OTKINIOYaIoLLEro curHana Ansi yCKopeHus 4encTBums cTyneHyaTtbix 3awmnT nuHum 110-220 kB.

3.2.116. lpu BbINONHEHMM OCHOBHOM 3awmMTbl nNo 3.2.115 B KayecTBe pe3epBHbIX cnegyet
NPUMEHATL!

OT MHorodasHbIx K3, kak npaBuno, AMCTaHLMOHHbIE 3aLLWThI, NPEUMYLLECTBEHHO TPEXCTYNEHYaTbIE;

OT 3aMblKaHUA Ha 3eMIo CTyneH4aTble TOKOBble HanpasJieHHble WM HeHanpaBlieHHble 3alluuTbl
HyﬂeBOVI nocnenoBaTesibHOCTU.

Ha cnyyai anutenbHOro BbiBeAEHUS M3 OEeNCTBMS OCHOBHOWM 3allUuThbl, ykasaHHon B 3.2.115, koraa
3Ta 3awuTa ycTaHoBreHa Mo TpeboBaHUtO ObICTPOTLI OTKMYeHMs noBpexaeHusa (cm. 3.2.108),
JonyckaeTcsl npefycMaTpuBaTb HECENEKTMBHOE YCKOPEHWE PE3EPBHON 3aLLMTbl OT 3aMblKaHUI Mexay
caszamu (HanpruMep, C KOHTPOSIEM 3HAYEHUS HanPsXKeHUs NPSIMON NOCNeaoBaTENBHOCTH).

3.2.117. OcHoBHble 3alWynThl, BbICTPOAENCTBYIOWME CTYNEHN Pe3epBHbIX 3alMT OT MHOroasHbIX
3aMblkaHUi M nsmeputeneHble opraHbl ycTponictea OAlNB ana nuHun 330-350 kB pomkHbl 6biTh
cneumanbHOro UCNomnHeHns, obecnevnsaroLero Mx HopMasnbHoe (YHKUMOHMpOBaHMe (C 3ag4aHHbIMU
napameTpamu) B YCNOBUSAX MHTEHCUBHbLIX NEPEXOAHBIX ANEKTPOMAarHUTHbLIX MPOLIECCOB U 3HAYUTENbHbIX
€©MKOCTHbIX MPOBOAMMOCTEN NNHWI. [1NA 3TOro A0MKHbI ObITb NPEAYCMOTPEHbI:
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B KOMMNNeKTax 3awnTt n nameputensHbix opraHax OAlB - meponpusaTns orpaHnyusaioline BnvsiHue
nepexofHbIX 3NeKTPOMAarH1THbIX NPOLECCOB (HanpUMep, HU3KOYACTOTHbIE PUNbTPbI);

B AvddepeHunanbHO-ha3HON BbICOKOYACTOTHOW 3allMTe, YCTaHOBMEHHOW Ha FMHUSAX OFIMHOW
6onee 150 KM, - ycTpONCTBa KOMMNEHCALIMN TOKOB, 06YCNOBNEHHbLIX EMKOCTHOW NPOBOAMMOCTbLIO MUHUN.

Mpun BkMOYEHUM BbICTPOAENCTBYHOLLMX 3ALLUUT HA CYMMY TOKOB ABYX Mnu Gonee TpaHcdopmaTtopos
TOKa B Cry4ae HEBO3MOXHOCTW BbINOMNHEHNUs TpeGoBaHnun 3.2.29 pekoMeHAyeTcs npegycmatpuBaTb
crneuunanbHble MeponpuaTUS ANs UCKMYEHMS U3NUILHEro cpabaTbiBaHWst 3alimMT NpU  BHELLIHUX
noBpexaeHusax (Hanpumep, 3arpybneHue 3awuT) wnyM ycTaHaBnMBaTb B LENW NMHWM OTAENbHbIN
KOMMMEKT TpaHChOopMaTopoB TOKa ANsl NUTaHUSA 3aLUUThI.

B sawmTax, yctaHoBneHHbIx Ha nmHmMax 330-500 kB, obopynoBaHHbIX ycTponcTBaMyM NpogosribHON
€MKOCTHOW KOMMNeHcauun, AOSKHbl ObiTb NpedyCMOTPeHbl MeponpuaTuS Ans NpefoTBpalleHns
n3nuwHero cpabaTbiBaHNS 3awWwmUTbl MPU  BHELUHUX MOBPEXAEHUsX, OOYCrOBMNEHHOro BIUSHUEM
yKasaHHbIX YCTpowcTB. Hanpumep, MoryT ObiTb WCNOMb30BaHbl pefie HampasfieHNs MOLLYHOCTU
obpaTHOM nocnefoBaTenbHOCTY UK Nepefaya paspeLuaroLLero curHana.

3.2.118. B cnyyae npumenernsa OAlB ycTponcTBa penenHon 3awinTbl OMKHbI ObiTb BbIMNOMHEHDI
Tak, 4YToObI:

1) Npu 3aMblKaHUSIX Ha 3eMM0 OAHOW basbl, @ B OTAEMbHbLIX CRyYasix U NpU 3aMblkaHUAX MEXAY
aoBymsa daszamm 6bino  obecneyeHO OTKHOYEHME TONMbKO OAHOW hasbl (C  Mmocrnegywwmm ee
aBTOMaTU4YECKMM MOBTOPHbLIM BKIIOYEHMEM);

2) npun HeycnewHoOM NOBTOPHOM BKIMKOYEHUW Ha NMOBPEXOEeHUA, yKa3aHHble B . 1, npon3sBoannocChb
OTKIIOYEHNE OOHOM wnn Tpex (ba3 B 3aBWMCMMOCTW OT TOro, npeagycMmatpuBaeTcd OnuTEenNbHbIN
HeI'IOJ'IHOCba3HbIl7I pexnm pa6OTbI JIMHUN NN He npeaycMaTpuBaeTCA,

3) Npu apyrux Buaax NoBpexaeHus 3aluta ercTBoBana Ha oTKoYeHue Tpex das.

3ALUMTA LWLIUH, SALLUUTA HA OBXOAHOM, LWIWHOCOEAUHUTEJIbBHOM U
CEKLUMOHHOM BbIKIMIOYATENAX

3.2.119. ns c6opHbix WwrH 110 KB 1 Bbille 3NeKTPOCTaHUMiA U NOACTaHUMIA OTAENbHbIE YCTPONCTBA
penenHon 3almTbl AOIKHBI ObITb MPEAYCMOTPEHbI:

1) Ans pByX CUCTEM LWWH (ABOMHAs cucTeMa LWWH, MOMyTOpHas cxema W Ap.) U OOUHOYHOW
CEKLMOHVMPOBAHHOW CUCTEMBI LLUNH;

2) Ons OOWMHOYHOM HECEKLIMOHI/IDOBaHHOVI CUCTEMbI LWWNH, eCn OTKIN4YeHne nospemeHMﬁ Ha WwunHax
OencTemeM 3awuTt NpncoeanHEeHHbIX 3NeMeHTOB HedOonyCTUMO NO YCNOoBUAM, KOTOpblie aHanorn4yHbl
npmnBeaeHHbIM B 3.2.108, nnn ecnn Ha NUHUAX, NUTAKOLWLUX paccMaTpuBaemMble LWUHbI, UMEKTCA
OTBETBIIEHUA.

3.2.120. Anst c6opHbIX WKH 35 kKB anekTpocTaHuun 1 NoacTaHUMA OTAeNbHbIE YCTPOWCTBA peneiHom
3aLLUMTbl JOMKHbI ObITb NPEAYCMOTPEHSI:

no ycnosusam, npueegeHHsiM B 3.2.108;

ANs ABYX CWUCTEM WM CeKUUW LUWMH, eCnu Npu MWCMONb3OBaHWWM AN WX pasfeneHvsl 3aluThbl,
YCTaHOBMNEHHOW Ha LUMHOCOEAMHUTENBHOM (CEKLUMOHHOM) BbIKIOYaTene, Unm 3awmT, yCTaHOBIEHHbIX
Ha anemeHTax, KOTopble MNWUTAOT AaHHble LWWHbI, He YAOBMEeTBOPSTCH TpeboBaHUs HaOEeXHOCTU
nuTaHua notpebuTtenen (C y4eTom BO3MOXHOCTEN, o6ecnedmBaembix yctporicteamm AlNB n ABP).

3.2.121. B kayecTBe 3awmTbl COOPHbLIX LWUMH 3MEKTPOCTaHUMIA 1 noactaHumin 35 kB 1 Bbiwe cnegyet
npegycMmaTpuBaTb, Kak nNpaBuno, AuddepeHumanbHylo TOKOBYHO 3awwimnTy 6e3 BbIAEPXKKA BpPEMEHW,
OXBaTbIBAKOLLYH BCE 3M1IEMEHTbI, KOTOPbIE NMPUCOEANHEHBI K CUCTEME UMW CEKLUMM LWIMH. 3aliuta AomKHa
OCYLLUECTBNSATLCS C MNPUMEHEHMEM CheunanbHblX perne Toka, OTCTPOEHHbIX OT MNEPEXOAHbIX U
YCTaHOBMBLUMXCSA TOKOB HebanaHca (Hanpumep, pene, BKITHYEHHbIX Yepe3 Hacbllawlmecs
TpaHcdopMaTopbl TOKa, pene C TOPMOXEHUEM).
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Mpu npucoeanHeHun TpaHcdopmaTopa (aBToTpaHchopmatopa) 330 kB u Bbiwe 6onee yem yepes
OAVH BbIKNIOYaTENb peKoMeHAyeTcs npeaycmaTpuBaTh AuddepeHumnanbHyo TOKOBYHO  3aliuTy
OLLMHOBKM.

3.2.122. Ana OBOWHOW CUCTEMbI LUMH 3NEKTPOCTaHUMin M noactaHuun 35 kB un Bbiwe C ogHUMM
BblKNtoyaTenemM Ha nNpUCOEAMHEHHbIN 3neMeHT aAuddepeHunanbHaa 3awmuTta  JomkHa  ObiTb
npeaycMoTpeHa B MUCMOMHEHNM Anst (OUKCUPOBAHHOTO pacnpeneneHns 31eMeHTOB.

B sawmte wnH 110 kB 1 BbiWwe crnegyeT npegycMaTpuBaTb BO3MOXHOCTb U3MEHEHUs dukcaumm npm
nepesofe NpUcoeauHeHUs1 C OOHOM CUCTEMbI LMH Ha APYryto Ha psiaax 3aKUMOB.

3.2.123. AndbdepeHumanbHasa 3awmTa, ykasaHHasa B 3.2.121 n 3.2.122, gomxkHa 6biTb BbINOMHEHa C
YCTPONCTBOM, KOHTPOSS MCNPaBHOCTN BTOPUYHBIX Lienen 3a4eicTBOBaHHbIX TpaHCOpMaTopoB TOKa,
OENCTBYIOLLMM C BblAEPXKKOW BPEMEHW Ha BbIBOA, 3aLnThbl U3 paboTbl U Ha CUrHarn.

3.2.124. Ins CeKUMOHMPOBaHHbIX WKWH 6-10 kB anekTpocTaHumi gomxkHa ObiTb MpegycMmoTpeHa
OBYXCTyrneH4aTas HenonHas auddepeHumansHas 3awmrta, nepsasi CTyrneHb KOTOPOW BbIMONHEHA B
B/MAE TOKOBOW OTCEYKM MO TOKY W HAMPSDKEHUO MM OUCTAHUMOHHOMW 3alMTbl, @ BTOopasi - B BuAe
MaKCMMarnbHOW TOKOBOW 3alUmThl. 3alimTa A0MmKHa eNCTBOBaTb Ha OTKIMOYEHNE NUTAIOLLNX 3IEMEHTOB
1 TpaHcdopmaTopa COOCTBEHHBIX HYXA.

Ecnn npu ykasaHHOM BbINOMHEHWM BTOPOM CTyMNeHW 3awmuTbl He obecneynBaeTtca Tpebyemas
YyyBCTBUTENBHOCTL MNpu K3 B KOHUE NWUTAeMblX pPeakTUPOBaHHbLIX JUHWIA (Harpy3ka Ha LInHaX
reHepaToOpHOro HanpspkeHus Gonbluas, BbIKMYaTeNy NUTaeMbIX MMHWUIA YCTAHOBIEHbI 3@ peakTopamMm),
cnepnyeT BbINOMHATL €€ B BUAE OTAENbHbBIX KOMMIEKTOB MaKCMMaIbHbIX TOKOBbIX 3aLLMT C MYCKOM WS
6e3 nycka HanpspkeHws, yCTaHaBMnMBaeMbIX B LENAX PeakTopoB; AEeWCTBME ITUX KOMMIEKTOB Ha
OTKIMIOYEHNE NUTaKLWMX I3IEMEHTOB [OMKHO KOHTPONMPOBATLCS [OMOMHUTENBHBIM YCTPOWCTBOM,
cpabaTbiBatolMM npu BO3HUKHOBEHMM K3. lMpu 3TOM Ha CEKUMOHHOM BbIKMOYaTene [oSmkHa ObiTb
npegycMoTpeHa 3awuTta (npefHasHavyeHHas AONs NUKBMOAUMM MOBPEXAEHWA MEXOY peakTopoM U
BbIKIlOYaTenem), BBOAMMas B AEWCTBME NPU OTKMOYEHUM 3TOro BbikntovaTens. Mpu BoigeneHun yactm
NUTalOLWNX 3NIEMEHTOB Ha pE3EpPBHYD CUCTEMY LUMH [OIPKHA ObiTb MpeaycMoTpeHa HemnosHas
AnddpepeHumanbHas 3awmTa LWWMH B UCMONHEHUN AN (DUKCMPOBAHHOTO pacnpeaeneHns anemMeHToB.

Ecnv BO3MOXHbI 4acTble peXnmbl paGOTbI C pasgeneHveM nutarwwnx 3aNnemMeHTOB Ha pasHble
CUCTEMbI LLINH, ponyckaeTcA npegycMmatpuBaTtb oTaerbHble ANCTaHUUNOHHbIE 3aLinThl,
yCTaHaBnMMBaeMble Ha BCeX NUTaOLWNX SrieMeHTax, KpoMe reHepaTopoB.

3.2.125. inA CeKuMOHMPOBaHHbLIX WKWH 6-10 KB anmeKkTpocTaHUMin C reHepaTtopaMm MOLLHOCTbIO 12
MBT n meHee gonyckaeTcsl He npegycmaTtpvBaTh CneumanbHyo 3aWwuTy; npu aTom nuksugaumsa K3 Ha
LUMHaX JOMKHa OCYLLECTBNATLCS AENCTBUEM MaKCMMaribHbIX TOKOBbIX 3aLLUT reHepaTopoB.

3.2.126. CneumanbHble YCTPOMCTBA penerHoOn 3awuTbl ONS OAMHOYHOM CEKLMOHMPOBAHHOW W
OBOVHOW cuctem WnH 6-10 KB noHwxaroLwmx noacTaHUmM, Kak NpaBuno, He cneayeT npegycMaTpusaTth,
a nukBmpgauusa K3 Ha wWuWHaxX [OMmKHa OCYLECTBNATbCA AEWCTBMEM 3aluT TpaHCOpMaTopoB OT
BHELWHMX K3 1 3alnT, yCTaHOBMEHHbIX HA CEKLMOHHOM WINU LUMHOCOEeAUHUTENbLHOM BbikntoyaTtene. B
Lensax MoBbIWEHNS YyBCTBUTENbHOCTU U YCKOPEHUS OEWCTBUSA 3aluThl LUMH MOLUHBIX MOACTaHUMIA
JonyckaeTcsl MPUMEHSATb 3aLLMTY, BKIMOYEHHYIO Ha CYMMY TOKOB MUTalOLMX anemMeHToB. Mpu Hannuum
PEeaKTOpOB Ha NUHUAX, OTXOOSALIMX OT LUMH MOACTaHUWUA, OOMNyCKaeTCsl 3aluTy LUMH BBIMOMHSATL MO
aHanornm ¢ 3almUToN LWKH 3NeKTPOCTaHLNNA.

3.2127. Tlpu Hanuumn TpaHCOPMATOPOB TOKA, BCTPOEHHbIX B  BblKNo4vatenu, Ans
anddepeHumanbHOM 3aLNUTLl WWMH U ANS 3aLUT NPUCOEAMHEHUA, OTXOOSALWMX OT 3TUX LUMH, OOIDKHbI
ObITb MCMONb30BaHblI TPaHCGOPMATOPbl TOKA, Pa3MeLLEHHbIE C pa3HbIX CTOPOH BbIKNoYaTens, 4YTobbl
NoBpPEXAEHWS B BbIKIOYATENE BXOAMUAM B 30HbI AEACTBUSA 3TUX 3aLLUT.

Ecnu BbIknMoyaTenm He MMEKT BCTPOEHHbIX TPaHCOPMATOPOB TOKA, TO B LENSAX 3KOHOMMUM cregyeT
npegycMaTpuBaTb BbIHOCHbIE TpaHCOPMAaTopbl TOKa TOMbKO C OAHOW CTOPOHbl BbIKMHOYATENS U
yCTaHaBNMMBaTb WX MO BO3MOXHOCTM TaK, 4TOObl BbIKMYATENM BXOAUIM B 30HY [OENCTBUS
anddepeHumnanbHon 3awunTbl WKH. Npyn 3TOM B 3awmuTe OBOWHOW CUCTEMbI WNMH C (PUKCMPOBAHHbLIM
pacnpefeneHnemM 3neMeHTOB [OMMKHO OblTb NpeaycMOTPEHO WCNOMNb30BaHWe [OBYX CEpAeYHUKOB
TpaHcOpMaTOpOB TOKa B LiENU LUIMHOCOEAMHUTENBHOIO BbIKIOHaTENS.

Mpyn NpMMEHeHMN OTAENbHbLIX OUCTAHUMOHHBLIX 3alUMUT B Ka4yecTBe 3aluTbl LUMH TpaHcgopmaTopsbl

TOKa 3TVX 3aLUMT B LIENW CEKLMOHHOTO BbIKMOYATENs AOIHKHbI ObITh YCTAHOBIEHbI MEXAY CEKLMEN LIMH
I PeaKTOpOM.
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3.2.128. 3awmTy WKH cnegyeT BbINOMHATL Tak, YTOObI Npy OoNPo6oBaHMN NMOBPEXAEHHOW CUCTEMBI
unu cekumm LWKH obecneymBanocb CEnekTUBHOE OTKMIoYEeHME cucTeMbl (cekuun) 6es3 BbloepKKu
BPEMEHWN.

3.2.129. Ha ob6xoaHoM Bbikntoyatene 110 kB u Bbiwe NpyM HanmMuMM LUMHOCOEAWHUTENBHOMO
(ceKkuMoHHOoro) BbikntoYaTeNnsa OOMKHbI ObiTb NPeayCMOTPEHbI 3aLlnTbl (MCNOMb3yeMble Npu NPoBEpKe n
PEMOHTE 3aLLNTbI, BbIKIoYaTeNs 1 TpaHCOPMaTOpPOB TOKa NHOGOro 13 3NeMEHTOB, MPUCOEAMHEHHbIX K
LUMHaMm);

TpexcTtyneH4yaTtaa AuCcTtaHUMOHHaA 3allinTta n TokoBaa OTCedka oT MHOFOd)a3HbIX K3;

YeTblpexcTyneH4aTad ToOKOBadA HanpasJieHHad 3alluta HyﬂeBOVI nocnenosartesibHOCTU  OT
3aMbIKaHUA Ha 3eMJlio.

Mpy 3TOM Ha LUMHOCOEAMHUTENbHOM (CEKLUMOHHOM) BbiKntoyaTene AOmKHbI ObiTb MpeayCMOTpeHbI
3awWmnTbl (UCnonb3yemble Ans pasfeneHns cucteM Unu cekumm wuH npu otcytcteumn YPOB wnnu
BbIBEAEHUN €r0 UMW 3aluThbl WWH U3 AENCTBUS, a TakkKe AN NoBbllieHus ahdeKTUBHOCTY AanbHero
pe3epBypOBaHNS):

OBYXCTyneH4yaTas TokoBas 3awuTa oT MHorogasHbix K3;
TpexcTyneHyaTas TOKOBasi 3aLMTa HyneBon NocneaoBaTENbHOCTU OT 3aMbIKaHWUIA Ha 3eMIH0.

[onyckaeTca ycraHoBka Gornee CrOXHbIX 3alUMT Ha  LIMHOCOEAMHUTENBHOM  (CEKLIMOHHOM)
BbIKItoYaTesne, ecnm aTo TpebyeTcs ANs NOBbILLEHWS! 3PPEeKTUBHOCTM JallbHErO pe3epBUPOBaHUS.

Ha wuHocoeanHUTensHOM (CekLMOHHOM) BbikmtoyaTtene 110 kB 1 Bbille, NpegHa3HauyeHHOM W Ans
BbIMOSIHEHNA PYHKLMN 0BXOAHOrO BbIKMOYaTENs, AOMKHbI ObiTb MPEayCMOTPEHbI TE e 3alUTbl, YTO Ha
06X04HOM Y LUMHOCOEANHUTESIBHOM (CEKLMOHHOM) BbIKMoYaTensax npyu ux pasaesibHoM UCMONHEeHUN.

PekomeHayeTcst npegycmaTpmBaTh NepeBo OCHOBHbIX ObiCTpoAeicTBYOLWMX 3awuT nnuHmMin 110 kKB u
Bbllle Ha 06X04HON BbIKMOYaTEb.

Ha wwuHocoeamHuTensHoM (CeKkUMOHHOM) Bbikntodatene 3-35 kB pgomkHa ObiTb MpegycmoTpeHa
OBYXCTyMNeH4aTas ToKoBasi 3aLimTa oT MHorodasHbix K3.

3.2.130. OTaenbHy0 NaHenb 3awuThl, NPeAHA3HAYEHHYO CneumanbHO AS UCNofb30BaHUS BMECTO
BbIBOAMMOW Ha NPOBEPKY 3aluTbl NMHUKU, crieqyeT npeaycMaTpuBaTbh NMPU CXemax SMeKTPUYECKUX
CoeavHEeHWIn, B KOTOPbIX OTCYTCTBYeT 0OXOoAHOW BblkntoyaTens (Hanpumep, 4YeTbIPEXYrONbHUK,
nonyTopHasa Cxema U T. M.); Takylo OTAENbHYK NaHenb 3awmThl cneayeT npeaycmaTpyBaTth Ans NIMHUA
220 kB, He umeloLwux oTAenbHOM OCHOBHOM 3alwwmTbl; Ana nuHuin 330-500 kB.

JonyckaeTca npegycMmaTtpuBaTb OTAENbHYKO NaHenb 3awuTtbl Ans nuHui 110 kB, He umetowmx
OTAENMbHOM OCHOBHOM 3aLuThl, MPU CXEMaX SMEKTPUYECKUX COeAMHEHMI "MOCTUK" C BbIKMOYaTENnsamMm B
uensix NMMHUA 1 "MHOroYronbHKK", eCnu Npu NPoOBEpPKE 3aLUThbl IMHUN NINKBUAMPOBATL NOBPEXAEHUS HA
Hell B COOTBETCTBUM C npeabsiBnsgeMbiMy TpeboBaHusMn Gonee npocTbiMU CPpeaCcTBaAMU TEXHUYECKU
HEBO3MOXHO.

3ALLUTA CUHXPOHHbIX KOMNEHCATOPOB

3.2.131. VYcTpowcTBa penenHon 3awuTbl CUHXPOHHBIX KOMMEHCATOpPOB criedyeT BbIMOMHATb
aHarorMyHo npegycmaTpuBaeMbiM Ansi  TypGoreHepaToOpoB COOTBETCTBYIOLLMX MOLLHOCTEN CO
creayoLwmMmy OTANYUSIMU:

1. 3awmTa OT TOKOB, OBYCMOBMEHHBLIX CUMMETPUYHOW Neperpys3koi, AeNCTBYOLlAs Ha CurHan,
[OIKHa BbIBOAMTLCS Ha nepuopg nycka, eCrv B 3TOM peXumMe BO3MOXHO ee AeicTBue.

2. Cnep,yeT npegycmMartpmeatb MUHUManNbHYH 3alLUTY HaNpsXXeHus, ,D,eIZCTByIOLLI,y}O Ha OTKIo4YeHune
BbIKno4YaTena CUHXPOHHOINo KoMneHcaTtopa. HanpﬂmeHme Cp368TbIBaHVIF| 3aWNTbl JOIMKHO ObITb

npuHaTO paeHbiM 0,1-0,2 U BblAepXXKa BpemeHu - okoro 10 c.

HOM ’

3. DomxHa GbITb NpefycMOTpeHa 3awmuta, AeVCTBYIoWas Mpyu KPaTKOBPEMEHHOM WCHE3HOBEHWUU
NMTaHWsa noActaHumu (Hanpumep, B GecTokoBylo nay3dy AlNB nuTtatowen nuHum). 3awmrta [ormkHa
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BbIMONHSATECA B BUAE MWHUMANbHOW 3alUTbl 4acTOTbl U AENCTBOBATb Ha OTKMIOYEHWE BbIKNoYaTens
CUHXPOHHOro KomneHcatopa unu Ha AlTI. JonyckaeTcsa uMcnonb3oBaHWe 3aliuTbl, BbIMNOSIHEHHON Ha
OpYyrux NpuHLMNax, HanpyMep pearvpyoLwen Ha CKOPOCTb CHUXKEHUSI 4acToThl.

4. Ha cuHXpOHHBbIX KOoMneHcaTopax MolHocTbio 50 Msap u Gonee cregyeT npepycmatpusaTb
3aWmMTy OT notepu BO3OYXKAEHUS (CHMXKEHUS Toka BO30YXKOEHUS HWxe [OonycTUMOro npegena) c
OENCTBMEM Ha OTKMIOYEHME CUHXPOHHOrO KOMMNeHcatopa WNM Ha curHan. [ns  CUHXPOHHbIX
KOMMNEeHCaToOpOB, Ha KOTOPbIX MpedycMaTpuBaeTCsi BO3MOXHOCTb nepesBoda Ha pexum paboTbl C
oTpuuaTenbHbIM TOKOM poTOpa, 3Ty 3alyMTy AOMYCKAeTCs He NPUMEHSATD.

5. inA CMHXPOHHOrO KOMMeHcaTopa, paboTatoliero B 6noke ¢ TpaHcOpMaTopoM, MpU 3aMblKaHUK
Ha 3emnio B 0OMOTKe cTaTopa AOMKHO ObiTb NPeaycMOTPEHO AEWCTBUE 3allUMTbl, YCTAHOBMEHHOW Ha
CTOPOHE HM3LLEro HanNpshKeHns TpaHcdopmaTopa.

Ecnun Tok 3aMblkaHWS1 Ha 3eMITI0 Ha CTOPOHE HM3LLEro HamnpshXeHns TpaHcdopmaTopa npesbilaeT 5
A, ponyckaeTcsa He ycTaHaBnMBaTb Ayroracsilyii peakTop U BbIMONHATL 3alMTy ¢ ABYMS BblAepXKaMu
BPEMEHW; C MeHblUel BbIEPXKKON BpeMeHU npeaycmMaTpyMBaeTcs OTKMNIOYEeHWEe BblKMovaTens
CMHXPOHHOrO KOMMeHcaTopa, a ¢ bonbLien - nogaya curHana.

Mpn Toke 3amblkaHUs Ha 3emnio 4o 5 A 3awmTa JOoMmKHa ObiTb BbINOSIHEHA C OL4HOW BbIOAEPKKON
BPEMEHMW 1 C AeNCTBMEeM Ha curHan. [ns CMHXPOHHbBIX KOMNEeHcaTopoB MoLuHocTbio 50 MBap n 6onee
AOMmxHa ObITb NpeaycMoTpeHa BO3MOXHOCTb AeNCTBUS 3aLmUTbl HA CUrHanM UK Ha OTKINIoYEHe.

3.2.132. Ha nopactaHumax 6e3 NOCTOSHHOrO AeXypcTBa MepcoHana 3awmuta OT neperpysku
CMHXPOHHOTO KOMMEHcaTopa [AOMKHa BbIMOMHATECA C HE3aBUCMMOW BbIAEPXKKOW BPEMEHW W
OencTBOBaTb C MEHbLUEeN BbIAEPXKKOW BPEMEHU Ha CUrHam W CHWXeHWe Toka Bo30yxaeHus, a C
Gonbllen - Ha OTKMYEeHMEe CUHXPOHHOIO KoMMneHcaTopa (ecnu npegoTBpalleHue AnuTenbHbIX
neperpy3ok He obecneynBaeTcs yCTPONCTBAMU aBTOMaTUYECKOrO PerynmpoBaHns Bo30yKaeHUs ).

3.2.133. 3awmuty OT 3aMblkaHUM Ha 3eMM B Lenu BO30YXAEHUS CUMHXPOHHOrO KoMMeHcaTtopa
cnepyeT BbINOMHATb TaK e, kak Ans rmgporeHepartopos (cMm. 3.2.85).

Masa 3.3

ABTOMATUKA U TENIEMEXAHUKA

OBJIACTb NPUMEHEHWA. OBLUME TPEBOBAHUSA

3.3.1. Hactosiwasa rmasa [lpaBun pacnpocTpaHseTcd Ha aBTOMaTMyeckue U TenemexaHu4eckue
YCTPOWCTBA 3MNEKTPOCTaHLUMIA, SHEPrOCUCTEM, CETEeN M ANEKTPOCHAGXEHNs MPOMBILIMAEHHBLIX U OPYruX
3MeKTPOYyCTaHOBOK, NpeAHa3HauYeHHbIe ANs OCYLLEeCTBEHNS:

1) AMB nvHun unu a3 nuHUA, WKMH 1 NPOYMX INEKTPOYCTAHOBOK NOCHE WX aBTOMaTU4YeCcKoro
OTKITIOYEHNS;

2) ABP pesepBHOro nutanus unu ob6opyaoBaHus;

3) BKITHOYEHMS CUHXPOHHBIX FEHEPATOPOB U CUHXPOHHBLIX KOMINEHCATOPOB Ha napannenbHyto paboTy;
4) perynupoBaHusi BO3GYXAeHWs!, HanpsKEHUst U peakTUBHOM MOLLHOCTM;

5) perynmpoBaHusi 4acToTbl Y aKTUBHOW MOLLHOCTW;

6) NpefoTBpaLLEHNS HAPYLUEHUIA YCTONYMBOCTY;

7) NpekpalLeHnsi aCUHXPOHHOIO PEXUMa;

8) orpaHMYeHNst CHXKEHNS YacTOTbl;

9) orpaHn4yeHunsa noBbllIEeHNA YaCTOoThbl;
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10) orpaHNYeHUs: CHYUKEHWUS HAMNPSHKEHUS;

11) orpaHn4YeHUsi MOBbILLEHWS] HAMPSKEHUS;

12) npefoTBpaLLeHnsi Nneperpysku 060pyaoBaHuS;
13) AMCNEeTYEPCKOro KOHTPOSS U yNpaBneHusl.

®YHKUMKM yCTPOIACTB Mo N. 4-11 onpedenstoTcs MOSMHOCTBI0 UMM YacTUYHO YCIOBUSIMU paGoThl
3HeprocucTembl B LenoM. 3OTU YCTPOWCTBA [OOMKHbI MPOEKTUPOBATBCH W 3KCMNyaTMpOBaATLCS
COOTBETCTBYIOLUMMU  3HEPreTUYECKUMM  MPEeAnpUATUSMKU,  SHeproodbbeavHeHUsIMU  Unu- Mo
COrnacoBaHuI0 C HIMW.

B aHeprocuctemax m Ha 3HeproobbekTax MOryT yCTaHaBnuMBaTbCs YCTPOMCTBA aBTOMAaTUYECKOro
ynpaBneHnsi, He OxBaTblBaeMble HacToswen rnason [lpasBun u pernameHTUpyemble APYrumu
AokymeHTamu. [lercTBua 3TUX YCTPOWCTB AOSMKHbI ObiTb cormacoBaHbl Mexay cobon, a Takke C
OeNCcTBMEM YCTPONCTB U CUCTEM, pacCMaTpMBaeMbIX B AaHHON rnase.

B anekTpuuyeckunx ceTsix NpeanpusiTUin-noTpebuTenein anekTpo3Hepruu criegyeT NpUMEHSTb Takue
YyCTPOMCTBA aBTOMAaTUKW, KOTOpble MO BO3MOXHOCTM He [OMyCcKalT HapyleHun Hambonee
OTBETCTBEHHbIX TEXHONOMMYECKMX MPOLECCOB NPU KPAaTKOBPEMEHHBIX NEpepbIBax 3MeKTPoCHabXeHus,
06yCNOBMNEHHbIX EeACTBUEM 3aLLUMT 1 aBTOMATMKM B CETU BHELLHENO Y BHYTPEHHETO MeKTPOCHabXeHns
(cm. Takke 5.3.52, 5.3.53 n 5.3.58).

ABTOMATUYECKOE NOBTOPHOE BKITHOYEHUE (AlNB)

3.3.2. Ycrtpoictea AlB pormkHbl npegycmaTtpuBatbCca Anst ObICTPOro BOCCTAHOBIEHUS MUTaHWSA
notpebutenen NN MEXCUCTEMHbIX U BHYTPUCUCTEMHBIX CBA3E/ MyTEM aBTOMAaTUYECKOrO BKIHOYEHUS
BbIKINtoyaTenemn, OTKMIOYEHHbIX YCTPOMCTBAMU peneHon 3auThbl.

[ormxHo npegycMaTpmBaTbCA aBTOMaTU4EeCKOEe NOBTOPHOE BKIMKOYEHUE!

1) BO34YLUHbIX U CMELUaHHbIX (KabenbHO-BO3AYLLUHBIX) NIMHUIA BCEX TUMOB HanpshXeHueMm Bhbiwwe 1 kB.
OTtka3 ot npumeHeHnst AlNB gomkeH GbiTb B KaXAOM OTAENbHOM crnydae o6ocHoBaH. Ha kabernbHbix
nHusax 35 kB u Hwke AINB pekomeHOyeTcsi MPUMEHATb B CryyasiX, Korda OHO MOXeT ObiTb
3(PdPEKTMBHLIM B CBSA3M CO 3HAYUTENBbHON BEPOSTHOCTBIO MOBPEXAEHWN C 0OpasoBaHWEM OTKPbITON
Oyrv (HanpyMep, HanM4mMe HECKONbKUX MPOMEXYTOYHbIX COOPOK, NUTaHWe NO OAHOM NMHUN HECKOIBbKMX
NoAcCTaHUMIN), a TaKkKe C Lenbi WUCNPaBIEHUsT HECENEKTUBHOrO AeWcTBua 3awmtbl. Bonpoc o
npuMmeHeHnn AlNB Ha kabenbHbIX NUHUSAX 110 KB 1 Bbile OOMKEH pellaTtbesl NPy NPOEKTUPOBaHUM B
Ka)XAOM OTAEIbHOM CIny4ae C y4eTOM KOHKPETHbIX YCMOBUIA;

2) WnH anekTpocTaHumn 1 noactaHumn (cm. 3.3.24 n 3.3.25);
3) TpaHcopmaTopoB (cm. 3.3.26);

4) OTBETCTBEHHbIX 3rMeKTpoABuratenen, OoTkoYaeMblx ANng obecneyeHuss camosanycka ApYyrux
anektpoasuratenen (cm. 3.3.38).

Onsa ocywectBneHnua AlNB no n. 1-3 gomkHbl Takke npegycmartpuBatbes yctponctsa AlB Ha
00XOAHbIX, LUINHOCOEANHUTESbHBIX U CEKLIMOHHBLIX BbIKMoYaTensx.

[onyckaeTcsa B Lensax aKoHOMUM annapaTypbl BbINOMHeHWe ycTponcTea rpynnosoro AlB Ha nuHusx,
B NepByl0 ovepelb kabenbHbIX, U ApYrux npucoeanHeHusix 6-10 kB. MNpu aTtom cneagyet yuutbiBaTh
HegocTaTku yctpovcTea rpynnosoro AlB, Hanpumep BO3MOXHOCTb OTKasa B cryyae, ecnv nocne
OTKINIOYEHUs1  BbIKMOYaTeNnsi OAHOro U3 MPUCOEAMHEHWUA  OTKMIOYEeHWEe BbIKNoYaTensa  gpyroro
npucoeavHeHNss NpoucxoanT Ao Bo3sparta yctponctea AlB B MCxoaHOEe NonoxXeHune.

3.3.3. YcTtponcTtea AlNB omkHbl ObITb BbIMNOMHEHbI TaK, YTOObI OHM HE AECTBOBaNM Npu:

1) OTKMKOYEHUN BLIKMOYATENS NEPCOHANOM AUCTAHLUMOHHO UM MPU NOMOLLM TeneynpaBreHus;

2) aBTOMaTMYECKOM OTKITHOYEHUN OT penerHOn 3alinTbl HEenocpenCTBEHHO MOCre BKYEHUS
nepcoHanom ANCTaHUMOHHO UK Npu NOMOLLUK TeneynpaBneHns,
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3) OTKNYeHUM BbIKMOYATENS 3alMTOM OT BHYTPEHHWX MOBPEXAEHUA TpaHcopmaTopoB WU
BpaLlaloLMXCs MalluH, YCTPOMCTBaMM MPOTUBOABAPMNHOW aBTOMATWUKK, a TakkKe B OPYrUX criydasx
OTKIMIOYEHWI BbikNtoyatens, koraa gevictene AlB Heponyctumo. AlNB nocne gencteua AYP (YAMB)
[OOJITKHO BbINONHATLCS B cooTBeTCTBUM C 3.3.81.

Yctponctea AlNB [omkHbl ObiTb BbIMNOMHEHbI Tak, 4YTOObl Oblna WCKMOYEHa BO3MOXHOCTBIO
MHOroKpaTHOro BkintoyeHus Ha K3 npwu noboi HencnpaBHOCTU B CXEME YCTPOWCTBA.

YctponcTtea AlNB AoSMKHbI BEINOMHATLCA C aBTOMaTUYECKMM BO3BPATOM.

3.3.4. MNpun npumeHeHun AlB gomkHO, Kak npasuno, npeagycmaTpuBaTbCs YCKOPEHUEe OencTBUsA
penenHon 3awuTbl Ha criydan HeycnewHoro AlB. YckopeHne AencTBua penenHomn 3awuTbl nocrne
HeycneluHoro AlB BbIMONHSAETCS € MOMOLLbIO YCTPOWCTBA YCKOPEHMS MOCHe BKIIOYEHNS BbIKIoYaTens,
KOTOpOe, Kak NpaBumno, JOMKHO NCMONb30BaTLCA U NPU BKITFOYEHWUWN BbIKMIOYATENS Mo APYrMM Npu4MHam
(oT knwoya ynpaBneHus, TeneynpaBneHuss unu yctpomnctesa ABP). lMpu yckopeHun 3sawmtbl nocne
BKIIOYEHUS BbIKMOYaTeNs [AOMKHbl ObiTb  MPUHATHI  Mepbl  NPOTUB  BO3MOXHOIMO  OTKIIOYEHUS
BbIKIIOYaTENsA 3alMTON Mo OEWCTBMEM TOMYKa Toka MPW BKMOYEHWM U3-3a HEOOHOBPEMEHHOIO
BKNtOYEHNA has BblKMovaTens.

He cnepyeT yckopsATb 3awuTbl NOCME BKIOYEHWS BbIKMOYaTeNs, KOraa fMUMHWSA YXe BKIoYeHa noj
HanpshkeHue OpYyrMM CBOUM BblKMovaTeneMm (T. €. MpW HamMuyuy CUMMETPUYHOIO HaMpsPKEHUs Ha
TNINHWK).

HonyckaeTtca He yckopaTb nocrie AlNB pgenictBue 3awunt nuHMn 35 KB M HWXKe, BbINOMHEHHbIX Ha
nepeMeHHOM OMnepaTMBHOM TOKe, ecnn AN 3Toro TpebyeTcs 3HauMTernbHOE YCIOXHEHWe 3awuT U
Bpemsa nx genctems npu metannunyeckom K3 B6nnsm mecta yctaHoBku He npesocxoaut 1,5 c.

3.3.5. YcrpoinctBa TpexdasHoro AlB (TAIMB) AomkHbI OCYLLECTBAATHCA MPEenMYLLECTBEHHO C
MyCKOM MNpU HECOOTBETCTBUM MEXAYy paHee MOAaHHOW OnepaTVBHOW KOMaHOOW W OTKIOYEHHbIM
NOnoXXeHNeM BbIKNoYaTens; AoNyckaeTcs Takke nyck yctpovictea AlNB oT 3awuThbl.

3.3.6. MoryT npumeHATbCH, Kak npasBuno, yctponctsa TAINB ogHOKpaTHOrO MnM OBYKPATHOro
Jencteusa (nocnegHee - ecnu 3To JOMYCTUMO MO ycnoBusiMm paboTbl BelknodaTens). Yctporictso TAIMNB
OBYKPaTHOrO AEeNCTBUS PEKOMEHAYETCH NPUHMMAaTb ANA BO3AYLUHbIX JIMHWIA, B OCOGEHHOCTM Ang
OAVHOYHbIX C OAHOCTOPOHHMM nuTaHueM. B ceTax 35 kB u Hwxke yctponctsa TAlB aBykpaTHoOro
OeNCTBMA PEKOMEHAYETCHA NPYMEHSTb B NMEPBYIO oyepeab ANA NIMHUIA, HE MMEKLNX Pe3epBUPOBaHUS
no ceTtu.

B ceTax ¢ n30nuMpoBaHHON UM KOMMEHCUPOBAHHOWM HENTPAnbHO, Kak NPaBumo, OMKHA NPUMEHATLCS
6rnokmpoBka BTOporo uukna AlB B cnyyae 3amblikaHus Ha 3emnio nocne AlNB nepsoro uwukna
(Hanpumep, NO HaNMYUID HanNpPsPKEeHW HyNeBoW nocnefoBaTenbHoOcTH). Beiaepxka Bpemenn TAIMB Bo
BTOPOM LUKe A0MmKHa ObiTb He MeHee 15-20 c.

3.3.7. insa yckopeHMs BOCCTAHOBMEHNSI HOPMAIIbHOMO pexumMa paboTbl SnekTponepeaaym Bblaepxka
BpemeHun yctponcTtBa TAIB (B ocobeHHocTu ans nepsoro uukna AlNB gBykpaTHOro AencTBUS Ha
JNINHMAX C OAHOCTOPOHHUM MUTAHUEM) AOMKHA MNPUHUMATBCS MMHUMAIbHO BO3MOXHOW C Y4eTOM
BpEMEHMN noracaHust oyrm v AenoHu3auum cpefbl B MECTE MOBPEXOEHMUS, a TakKe C y4eTOM BpEMEHU
FOTOBHOCTM BbIKIIOYATENS M €ro NPUMBOAA K MOBTOPHOMY BKITHOUYEHMIO.

Bbigepkka BpemeHn yctpowictBa TAINB Ha NMWHWM C OBYCTOPOHHMM MUTaHWEM OOMXHa BblGupaTbes
TakKe C y4eTOM BO3MOXHOIO HEOAHOBPEMEHHOrO OTKITHOYEHWUSI NMOBPEXAEHUsI C 060MX KOHLOB NUHWMK;
npu 3TOM Bpems AENCTBUS 3alUMT, NpefHasHayeHHbIX ANa AanbHEero pesepBuMpoOBaHUSA, YUYUTbIBATLCS
He AomxHo. [lonyckaeTcs He yvuTblBaTb Pa3HOBPEMEHHOCTM OTKIIOYEHUS BbIKMOYaTENen No KoHuam
TNIVMHUW, KOTAA OHU OTKMIYalTCH B pesynbraTe cpabaTbiBaHMSA BbICOKOYACTOTHOW 3aLLMUThI.

C uenbto nosbiweHns adpdekTnBHocTn TAINB ogHOKpaTHOro OeCTBUS A0MNyCcKaeTCs yBenuunBatb
€ro BblAepPXKy BpeMeH (Mo BO3MOXHOCTH C y4eToMm paboTel noTpebutens).

3.3.8. Ha ognHouHbIx nuHmsx 110 kB v Bbiwe ¢ OAHOCTOPOHHUM NUTaHUEM, ANsi KOTOPbIX AOMYCTUM
B cnydae HeycnewHoro TAINB nepexoq Ha pgnuTenbHyio paboty aByms dasamu, cnegyet
npeaycmaTtpmeaTe TAINB aBykpaTHOro AenCTBUSA Ha MNuTalolWeM KoHue nuHun. [epesBog nuHWUM Ha
paboty AOBymsa asamMuM MOXeT Mpou3BOAUTBCS MEepCoHarioM Ha MecTe WM Mpu  NMOMOLLM
TeneynpasneHus.

Ons nepeBoga nuHMM nocne HeycnewHoro AlMNB Ha paboty paByms dasamu cnepyet

npegycmaTtpusatb nodasHoe ynpasrieHe pasbeauHUTENAMU UMK BbIKNIOYATENSMU Ha nuTalowem u
npnemMHOM KoHUax NUHUn.
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MNpv nepesBoge NMWHWM Ha AnuUTenbHylo paboTy AByms dasamu cnegyeT npu HeobGXOAUMOCTU
NPpUHMMaTb Mepbl K YMEHbLUEHUIO noMex B paboTe NMWHWMIA CBS3W M3-3a HernomHoMasHOro pexuma
paboTtbl nMMHMM. C 3TOW Lenblo [ONycKaeTCs OrpaHnyeHWe MOLLHOCTW, nepegaBaeMol Mo NuHUK B
HenonHoasHoOM pexume (ecnm 3To BO3MOXHO NO yCnosusm paboTel notTpebutens).

B oTgenbHbIx cny4daax npu Hann4nn cneumnanbHOro obocHoBaHuA [onyCcKaeTcA TakKxXe nepepbiB B
pa60Te JNTMHUN CBA3N Ha BpeMA Hel'lOJ'IHO(pa3HOFO pexunma.

3.3.9. Ha nuHusaxX, OTKNIOYEHME KOTOPbIX HE NMPUBOAMT K HApPYLUEHUIO 3NEKTPUYECKOW CBA3WN Mexay
reHepupyLLMMA UCTOYHMKAMK, HaNpuMMep Ha napannenbHbIX NMHUAX C OAHOCTOPOHHUM MUTaHWUEM,
cnepyet ycTtaHaBnuBath yctpovictea TAINB 6e3 npoBepKn CUHXPOHMU3MA.

3.3.10. Ha ognHOYHbIX NMHUSIX C ABYCTOPOHHUM NUTaHWEM (NPW OTCYTCTBUM LLUYHTUPYIOLLUX CBSA3EW)
OOMXeH npegycmaTpmBaTbCa OOUH U3 CneayoLwmx BuaoB TpexdasHoro AlMB (Mnm nx kombuHaumn):

a) 6eictpogevicTeytowee TAIB (BATB)
6) HecuHxpoHHoe TATB (HAMMB);
B) TAMNB ¢ ynaenusaHuem cuxxporHmama (TAMNB YC).

Kpome TOro, moxet npegycmaTpueatbcs ogHodpasHoe AlNB (OAlB) B coyeTaHuy € pasnuyHbIMu
Bugamu TAlB, ecnu Bblkmoyateny o6opydoBaHbl NodasHbiM yrNpaBneHWeM W He HapyllaeTcs
YCTOMYMBOCTb MapannensHon paboTsl YacTen aHeprocuctemsl B Lmkne OAIB.

Bbi6op Bngos AlB nponssBoamTcH, NCXOASA U3 COBOKYNMHOCTU KOHKPETHBIX YCNOBUA paboTkbl cCUCTEMBI
n obopynoBaHus ¢ y4eTom ykasaHui 3.3.11-3.3.15.

3.3.11. BobicTpogencTeytowee AlB, nnu BAIMNB (ogHOBpeMEHHOE BKMOYEHNE C MWHUMANbHON
BbIAEPXKON BpeMeHn ¢ 0b6oMx KOHLOB), pekomeHgyeTcs npegycmatpuBaTb Ha nuHusax no 3.3.10 ans
aBTOMaTMYECKOro MOBTOPHOIO BKMKYEHUS, Kak NpaBuno, Npyu HeGOMbLIOM pacxXoXOeHWW yrra mMexay
Bektopamn OMC coeguHsiembix cuctem. BAMNB MoOXeT NPUMEHATHCS MPU HanMuuu BbIKNIOYaTENEw,
ponyckawowmx BAIMB, ecnu nocne BkNoYeHUs obecneynmBaeTcsl COXPAHEHWE  CUHXPOHHOW
napannensHo# paboTbl CUCTEM W  MaKCUMarnbHbIA  3NEKTPOMArHUTHBIA  MOMEHT  CUHXPOHHbIX
reHepaTopoB W KOMMEHCATOpOB MeHblle (C y4eToM Heobxoaumoro 3anaca) 3NeKTPOMarHWTHOrO
MOMEHTa, BO3HMKatoLero npun tpexdasHom K3 Ha BbiIBOAAx MaLLWHbI.

OueHka MakcumarnbHOro 9NeKTPOMarHUTHOTO MOMEHTa AOSKHa MPOU3BOAMTBCA ONA NpeaernbHO
BO3MOXHOro pacxoxaeHus yrna 3a Bpems BAIB. CootBetcTtBeHHO 3anyck BAlMNB pomkeH
Npou3BOAMTBECA NuWwb Npu cpabaTtbiBaHUM ObICTPOOEWCTBYIOLLEN 3alMThbl, 30HA OEWCTBMS KOTOPOW
oxsaTbiBaeT Bclo nuHuio. BATB pomkHo GrokvpoBaTbca npu cpabaTbiBaHUM pe3epBHbIX 3aluUT U
6rokmpoBaTbCcs unu 3agepxueaTbcsa npu pabote YPOB.

Ecnu onsa coxpaHeHus yCTOMUYMBOCTM 3HEprocuctemsl npy HeycnelwHom BATB TpebyeTtcs 6onbLioi
06beM BO3OENCTBUI OT NPOTUBOABAPUINHON aBTOMaTHKN, NnpuMeHeHne BATB He pekomeHayeTcs.

3.3.12. HecuHxpoHHoe AlB (HAIB) moxeT npumeHsaTbest Ha nuHusax no 3.3.10 (B ocHoBHoM 110-
220 kB), ecnu:

a) MakCMManbHbI 3MEeKTPOMArHUTHbI MOMEHT CUHXPOHHBIX TFeHepaTopoB U KOMMEHCaTOpOoB,
BO3HMKAIOLWMA MPU  HECMHXPOHHOM  BKIIOMEHWM, MeHbllie (C y4eToM Heobxogumoro 3anaca)
3MNEeKTPOMarHUTHOrO MOMEHTA, BO3HMKaloLWero npu TpexdasHom K3 Ha BbIBOAAX MalUvHbl, MpU 3TOM B
KayecTBe MPaKTUYECKUX KpuTepueB oueHkn gonyctumoct HAIMB npuHumalotcs  pacyeTHble
HayarbHbIe 3Ha4YeHNs NEPUOAMNYECKNX COCTaBIAOLMX TOKOB cTatopa npu yrne BknoyeHus 180°%;

6) makcumanbHbI TOK 4epes3 TpaHcdopmaTop (aBToTpaHcdopmartop) npu yrne BknoyeHmsa 180°
MeHblue Toka K3 Ha ero BelBogax npy nUTaHuu oT WNH 6eCKOHEYHO MOLLHOCTMY;

B) nocne AlB obGecneynBaeTcss A0OCTAaTOYHO 6bICTpaﬂ PeCUHXpoHMn3auma; ecnn B pesynbraTte
HECUHXPOHHOIo aBTOMAaTU4YeCKOro nOBTOPHOIoO BKIHOYEHUA BO3MOXHO BO3HWMKHOBEHME ONTUTESNIbHOro
ACUHXPOHHOIo xoaa, AOIMKHbl MPUMEHATbCA chneuunarnbHble MeponpuaTnua Anda ero npegorBpalleHns
nnun npekpaweHuna.

Mpu cobnogeHnn atmux ycnosuinn HAMB pgonyckaeTca NPUMMEHATb TakkKe B peXxunme pPeMOoHTa Ha
napannenbHbIX NMUHAUSIX.

Mpu BbinonHeHun HAMB HeobxogMMO NpUHATL  Mepbl MO MPEAOTBPALLEHUID  U3TULLHErO
cpabaTtbiBaHuna 3awmntbl. C 3TOW LEnbilo PeKoMeHAyeTCs, B YaCTHOCTW, OCYLECTBMAATb BKIOYEHWE
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BblkntovaTenen npu HAMNB B onpedeneHHon nocrnegoBaTesnibHOCTKU, HanpuMmep BbinonHeHnem AlB ¢
OAHOM M3 CTOPOH FMMHUM C KOHTPOMIEM HanNWuns HanpsxeHus Ha Hew nocne ycnewHoro TAlMB c¢
NPOTMBOMOJIOXHOW CTOPOHBI.

3.3.13. AlB c ynaBnvBaHWeM CWUHXPOHW3Ma MOXeT MNpuUMeHsTbcA Ha nuHuax no 3.3.10 ansa
BKIIOYEHUS FIMHUM NPU 3HAYUTENbHbLIX (MPUMeEPHO A0 4%) CKOMBbXEHUSIX U AONYCTUMOM Yrhne.

Bo3moxHo Takke cneaytowee BbinonHeHve AlB. Ha koHue nvHMKM, KOTOPbIA OOIMKEH BKNHOYATLCA
nepBbIM, Mpou3BoauTcs yckopeHHoe TAINB (c dukcaumen cpabaTtbiBaHus ObiCTpoaencTBytoLLEen
3almMTbl, 30Ha AENCTBUS KOTOPOW OXBaTbiBAeT BCH NUHMIO) 6€3 KOHTPOMsS Hanps>kKeHUs Ha FMHWK
(YTAIMB BK) nnu TAIB ¢ koHTponem oTcyTcTBMSA Hanpsbkenns Ha nuHum (TAMNB OH), a Ha gpyrom ee
koHue - TAIB c¢ ynaenueBaHuWem CUHXpOHM3Ma. [locnegHee nNpPOU3BOAMTCH MPU  YCIOBUWU, YTO
BKJIIOYEHME MEPBOro KOHLA ObINo ycnewwHbIM (3TO MOXET ObiTb onpeaeneHo, HanpuMep, NP NOMOLLU
KOHTPOMS HanNU4uMs HanpskKeHus Ha NUHUN).

Ona ynaBnuBaHUsi CUHXPOHM3Ma MOTYT MPUMEHATbLCS YCTPOWCTBA, MOCTPOEHHbIE MO MPUHLMMY
CUHXPOHMU3ATOPa C MOCTOSIHHLIM YFIOM ONEPEXEHMS.

yCTpOVICTBa AlB cnegyet BbINOMHATL Tak, 4TOObI MMenacb BO3MOXHOCTb U3MEHSTb oyepegHOCTb
BKITHOYEHUS BbIKMOYATENEN No KOHUaM fnHUN.

Mpu BeINONHeHun yctponcTtea AlNB YC Heobxoammo cTpeMuTbesa K obecneyeHmnio ero 4encTeus npu
BO3MOXHO 6onbluel pasHOCTM YacToT. MakcumanbHbIi 4OMYCTUMBINA Yron BKIIOYEHWS NPY MPUMEHEHNM
AlNB YC pormkeH NpMHMMATbCS C Y4eTOM YCNOBUM, ykadaHHbIX B 3.3.12. [pn npumeHeHun ycTponcTea
AlNB YC pekomeHOyeTcs €ro  WCNOMb3oBaHWMe ANS  BKIOYEHUS  NIMHUM  NEePCOHanoMm
(nonyaBTOMaTnyeckas CUHXPOHU3aLUNS).

3.3.14. Ha nuHuax, obopyaoBaHHbIX TpaHCopMaTopamMn HanpskeHus, Ans KOHTPOns OTCYTCTBUSA
HanpsbkeHusa (KOH) n koHTpons Hanmumsa Hanpsbkenusa (KHH) Ha nuHum npy pasnuyHbix Bugax TAMNB
pekoMeHOyeTCsi MCMoNb3oBaTh OpraHbl, pearupylolme Ha fvHerHoe (dasHoe) HamnpskeHue u Ha
HanpshxeHuss obpaTHOM M HyneBOW nocrefoBaTenbHOCTEN. B HekoTOopbIX cryyasx, Hanpumep Ha
NHMAX  6e3  LWYHTMPYIOWMX PeakTopoB, MOXHO He UCMOoNb30BaTb  HaMpsikeHWe  HyneBon
nocrnenoBaTenbHOCTY.

3.3.15. OgHodazHoe aBTOMaTuyeckoe NoBTopHoe BkMNtodeHue (OAIB) MOXET NPUMEHATLCSA TOMbKO
B CeTAX C GonbluMM TOKOM 3aMblkaHuns Ha 3emmto. OAlNB 6e3 aBTomaTM4eckoro nepeBoAa NUHWMKU Ha
ONUTENbHBIN HenonHodasHbIA PEXUM NPU YCTONYMBOM NOBPEXAEHUN hasbl crneayeT NPUMEHATh:

a) Ha OOMHOYHBIX CUIIbHO HAarpyXeHHbIX MEXCUCTEMHbIX WM BHYTPUCUCTEMHBIX  JIMHUAX
aneKkTponepenauu;

6) Ha CUMNBbHO HarpyXeHHbIX MEeXCUCTEMHbIX NHuSax 220 kB v Bbiwe ¢ ABymMsa n 6onee o6xoaHbIMM
CBA3S MW NP YCIOBUK, YTO OTKIOYEHNE OOHOW U3 HUX MOXET MPUBECTU K HAPYLUEHUIO AMHaMUYEeCKOn
YCTONYMBOCTU IHEPrOCUCTEMBI;

B) Ha MEXCUCTEMHbIX N BHYTPUCUCTEMHbBIX NTMHUAX Pa3HbIX KNacCcoB HanpsaXeHud, ecrnun TpexqaasHoe
OTKINMKOYEeHNne JIUHUN BbICLLEro HanpsaXeHuna MOXeT MNpuUBeCTn K HEIJ,OI'IyCTMMOVI neperpyske NNHUA
HU3LWEero HanpaxeHna ¢ BO3MOXXHOCTbIH HapyLleHNA yCTOI7I'~II/|BOCTI/I QHEpProcnucTemsobl;

) Ha NUHWAX, CBA3bLIBAIOLWNX C CUCTEMOW KpyrMHble GnoyHble aneKkTpocTaHumm 6e3 3HauyMTenbHON
MECTHOW Harpysku;

D,) Ha NUHNAX anekTponepenadun, rge ocyulectereHne TAINB COonpsA>XeHo Co 3Ha4YnUTesIbHbIM C6pOCOM
Harpys3ku BcrieactBne NOHWXeHUA Hanps>XXeHn4d.

Yctponcteo OAlB [omKHO BBIMOMHATBCA Tak, 4TOObl Mpu BbiBOAE €ro u3 paboTbl wnu
NCYE3HOBEHUN MUTaHUS aBTOMaTUYECKM OCYLLECTBRANCA nepeBod AENCTBUSA 3awuT NUHUK  Ha
OTKIMOYEeHne Tpex has NnoMUMOo YCTPOMCTBa.

Bbibop noBpexaeHHbIx a3 npu K3 Ha 3emmio JOMKeH OCYLIeCTBNSATbCA MpU  MOMOLUM
n3bupaTenbHbIX OPraHoB, KOTOpblE MOTyT ObiTb TaKKe MCMNONb30BaHbl B Ka4eCTBE AOMOMHUTENbHOW
ObicTpoaencTBytoLen 3awnTbl nHuKn B umkne OAIMB, npu TAIMB, BAIMNB 1 04HOCTOPOHHEM BKMHOYEHWM
JIMHUK onepaTUBHLIM MNEPCOHAsIOM.

Bblﬂ,ep)KKa BpeMeHeM OArlB ponxHa OTCTpamBaTbCA OT BpeMeHWU noracaHua ayru n genoHmsauum
cpegbl B MecTe oAHodasHoro K3 B HernonHoMasHOM pexmme C Y4eTOM BO3MOXHOCTU
HeoHOBPEMEHHOro Cpa6aTbIBaHI/I$| 3aWKnTbl MO KOHUAM JIMHMKM, a TaKkKe KackagHoro OencTBus
VI36VIpaTeJ'IbeIX OpraHos.
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3.3.16. Ha nuHuax no 3.3.15 OAIB AOMKHO NPUMEHSTECA B COMETaHUW C pasnuyHbIMKU BUAaMM
TAIB. lMpu atom gomkHa 6bITe NpeaycMoTpeHa BO3MOXHOCTL 3anpeTa TAIB Bo Bcex cnydasx OAlB
unu Tomnbko npu HeycnewHom OAlB. B 3aBUCMMOCTM OT KOHKPETHbIX YCMOBWUIA [OnyckaeTcs
ocywectBneHne TAlNB nocne HeycnewHoro OAMB. B atux cniyyasx npegycmatpuBaeTcs OenicTBre
TAMB cHayana Ha OAHOM KOHLE JIMHWM C KOHTPOSiEM OTCYTCTBMS HampsXKEeHUs Ha fWHUKM 1 C
YBENNYEHHON BbIAEPXKKON BPEMEHMU.

3.3.17. Ha OOWHOYHbIX §NUHUAX C [OBYCTOPOHHMM MUTAHWEM, CBSA3bIBAKOLWMX CUCTEMY C
anekTpocTaHumMen HebomnblOM MOLUHOCTM, MOryT npumeHsatbes TAIMB ¢ aBTOMartuyeckomn
camocuHxpoHuaaumein (AMNBC) rugporeHepaTopoB AN rmapoanekTpoctaHumi u TAMNB B coyeTaHum ¢
AenutenbHbIMU YCTPONCTBAMU - AN1A TMAPO- U TENNO3NEKTPOCTaHLNNA.

3.3.18. Ha nnHuax ¢ ABYCTOPOHHUM NUTaHMEM NPU HaNM4YnyM HECKONbKUX 0B6XOAHbIX CBA3EW cneayeT
NPUMEHATb:

1) Npn Hanu4MM ABYX CBA3EW, a Takke NpU HanmMuuu Tpex CBA3eN, ecrnv BEPOSiTHO OQHOBPEMEHHOe
ANVUTENbHOE OTKINIOYEHUE ABYX U3 3TUX CBA3eW (Hanpumep, ABYXUENHON NNHUN):

HecuHxpoHHoe AlNB (B ocHoBHOM Ans nuHui 110-220 kB 1 npy cobnogeHnun ycrnoBun, ykasaHHbIX B
3.3.12, Ho AN cnyyas OTKIOYEHUS BCEX CBA3EN);

AlNB c npoBepkoW CUHXpPOHM3Ma (NpYM HEBO3MOXHOCTW BbIMOJNIHEHNST HecuHxpoHHoro AlNB no
npuYMHaMm, ykasaHHbiM B 3.3.12, HO Ans crnyyasi OTKNIOYEHNS BCeX CBA3EN).

[na OTBETCTBEHHbIX NMHWUIA MPU HaNM4YuM OBYX CBA3EW, a Takke Mpy Hanuumm Tpex CBsA3ew, ABe U3
KOTOpPbIX - OBYXLENHas NUHUSA, NMpU HEBO3MOXHOCTU npumMeHeHnst HAMNB no npuynHaMm, ykaszaHHbIM B
3.3.12, paspelwaetca npumeHaTb yctponctea OAIB, BAIMB wnu AMNB YC (cm. 3.3.11, 3.3.13, 3.3.15).
Mpu atom yctponctea OAMNB u BAlMB cnegyetr pononHATb ycTponctBom AlB ¢ npoBepkow
CYHXPOHN3Ma;

2) npy Hanuymm YeTbipex u Bornee cBA3en, a Takke NPU HaNMYMK TPeX CBA3EN, ecrnu B nocrnegHeM
criyyae OOHOBPEMEHHOe AnuTernbHOe OTKMIoYeHWe ABYX M3 3TUX CBS3eN MarnoBeposiTHO (Hampumep,
€Cnu1 BCE NUHWM ogHouenHble), - AlNB 6e3 NpoBepk/M CMHXPOHM3MA.

3.3.19. Yctpovictea AlNB ¢ NpOBEPKON CUHXPOHM3MA CreayeT BbINOMHATE Ha OOHOM KOHLIE JIMHWUK C
KOHTPONIEM OTCYTCTBUS HAMPSKEHUS HA JIMHUM U C KOHTPONIEM HANW4YUsi CUHXPOHW3MA, Ha OPYroM
KOHLE - TOMbKO C KOHTpPONeM Hanuums cuHxpoHudma. Cxembl yctponctBa AlB ¢ nposepkow
CVHXPOHM3Ma NIMHUM OOIMKHbl BbINOMHATLCA OAMHAKOBLIMU Ha 0O0OMX KOHLIAX C Y4eTOM BO3MOXXHOCTMU
N3MEHEHUS 0YepPEeAHOCTUN BKITHOUYEHUSA BbIKITloYaTenen nuHum npu AlB.

PexomeHpyeTcss wmcnonb3oBatb ycTponrcTBO AlNB ¢ npoBepkOM CUHXPOHM3Ma Ans MPOBEpKU
CUHXPOHM3Ma COEANHAEMbIX CUCTEM MPY BKIIOYEHWUN MUHAN NEPCOHAIIOM.

3.3.20. [onyckaeTca COBMeCTHOE NPUMEHEHUE HECKOMbKUX BUAOB TpexdasHoro AlB Ha nuHum,
Hanpumep BATB n TAIB ¢ npoBepkon cuHxpoHm3ma. [JonyckaeTcsi Takke MCMONb3oBaTb pasnuyHbie
BuAObl ycTponcTB AlNB Ha pasHbix koHuax nuHum, Hanpumep YTAIMB BK (cm. 3.3.13) Ha ogHOM KoHuUe
nHuK 1 TATB € KOHTPONEM HanNU4ns HAaNPSHKEHWUSA Y CUHXPOHM3Ma Ha ApYroMm.

3.3.21. Jonyckaetca coyeTtaHue TAIB ¢ HecenekTUBHbIMWU ObICTPOAENCTBYIOWMMM 3alUUTaMm ans
NcnpaBieHNss HECENEeKTUBHOIO AeUCTBUSA nocrnegHux. B ceTsax, coctosawmx n3 psiga nocrnegosaTtenbHO
BKJTIOYEHHbIX JIMHWI, MPU MPUMEHEHUM ANS HUX HEeCernekTMBHbIX ObICTpoAenCTBYOWMUX 3alMT ans
ncnpaBneHns ux 4encTBUS peKoMeHayeTcsl NPUMeHsITb noovepeaHoe AlB; MoryT Takke NpUMEHSTbLCS
yctponctBa AlB ¢ yckopennem 3awmtbl Ao AlB unu ¢ kpaTHocTblo Aericteusa (He Gonee Tpex),
BO3pacTartoLLelt No HanpaBNeHWIO K UCTOYHUKY NUTaHKS.

3.3.22. MNpun npumeHeHnn TpexdasHoro ogHokpaTHoro AlNB nuHuiA, NuTaroWwmx TpaHcdopMaTopsbl, CO
CTOPOHbI BbICLLIEr0 HaMpPsHKEHUS KOTOPbIX YCTAHABMMBAKOTCS KOPOTKO3aMblKaTenu U oTAENUTenu, ans
OTKMOYeHns oTaenutenss B GecTokoBylo naysy Bpemsi OeictBusi yctponctBa AlB pomkHO ObiTb
OTCTPOEHO OT CYMMapPHOIO BPEMEHM BKITIOYEHNST KOPOTKO3aMbIKaTeNsl U OTKMYeHus otaenutens. Mpu
npumeHeHnn TpexdasHoro AlB aBykpaTtHoro gencteus (cMm. 3.3.6) Bpems genctsus AlNB B nepsom
UMKIe nO YKasaHHOMY YCMOBMIO He [OJDKHO YBEnuuMBaTbCs, €CMM  OTKMKYEeHWe OTAenuTens
npegycMaTpuBaeTcs B 6ecTokoByto nay3y BToporo uukna AllB.

Ons nuHuin, Ha KOTOpble BMEeCTO BblKMoYaTenemn yCTaHaBnMBaKTCA oOTAENUTENN, OTKIMIOYeHune

oTAenuTenen B cnyyae HeycnewHoro AlNB B nepBoM UMKe AOMMKHO NPOWM3BOAUTLCA B GECTOKOBYIO
naysy BToporo uukna AlB.
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3.3.23. Ecnu B pesynbtaTe gencteuss AlB BO3MOXHO HECUHXPOHHOE BKIMIOYEHWE CUHXPOHHbIX
KOMMNEHCaTOPOB UINN CUHXPOHHBIX ANEKTPOABUraTeNnen N ecnmn Takoe BKMYeHNe AN HUX HeJonycTumo,
a Takke ANs VUCKIMYEHUS NOAMUTKU OT 3TUX MalluMH MecTa MOBpeXAeHUsa crnegyeT npegycMaTpyBaTh
aBTOMaTMYECKOE OTKIHOYEHMNE 3TUX CUHXPOHHBIX MALLWH NP UCHE3HOBEHUW MUTAHUA UMW NEePEeBOAUTb
UX B aCUHXPOHHbIA pexum oTknoveHmem ATl ¢ nocrnegylowMm aBTOMaTtUYECKMM BKITHOYEHMEM UM
PeCHHXPOHN3aLUMen Nocne BOCCTAHOBMNEHNS HanpshkeHns B pedynbTarte ycnewHoro AllB.

Ona noactaHUMM C CUHXPOHHBIMW KOMMEHCATOpaMW WAW CUHXPOHHBIMK 3MeKTpoaABUraTensamMmm
OOJDKHbI NPUMEHATHCS Mepbl, NpegoTBpaLlaoLne n3nuwHmne cpabartsiBaHua AYP npu gencteum AlB.

3.3.24. AlB WKWH 21eKTpoCTaHUMM M NOoACTaHUMIA MPWU HanmMyuu cneunanbHOW 3aluTbl WWH U
BblKNtoyaTenewn, gonyckatowimx AlB, AOMKHO BbINONHATLCHA NO OOHOMY M3 ABYX BapUaHTOB:

1) aBTOMaTMyeckum onpoboBaHMeM (NOCTAaHOBKA LUMH MOA HanpshkeHue Bblknoyatenem ot AlB
O[JHOTO M3 NUTAIOLLNX SIEMEHTOB);

2) aBTOMaTn4yeckon cOOPKOWM Cxembl; NpyU 3TOM NepBbiM OT ycTporctea AlB Bkno4aeTcss oguH n3
NUTaloLWNX SMNEMEHTOB (Hanpumep, nuHUS, TpaHcdopmaTtop), Npu YCNEWHOM BKIOYEHUN 3ITOrO
anemMeHTa Npou3BOAMTCH Nocneaytollee, BO3MOXHO Oonee nornHoe aBToMaTtu4eckoe BOCCTaHOBIEHME
CXeMbl [OaBapMNHOIO pexvMma nyTeMm BKMYeHus Apyrux anemeHToB. AlNB WwnH no aTomy BapuaHTy
pekoMeHOyeTCcsi MPUMEHATb B MEPBY odepedb AN noacTtaHumi 6e3 MOCTOSIHHOrO AexypcTBa
nepcoHana.

Mpu BbINONHEHUM ATB WWMH JOMKHBI NPUMEHSITECA MEpPbI, UCKIIOYAKLWME HECUHXPOHHOE BKIIOYEHNE
(ecnu oHo ABNSIETCA HEQOMYCTUMBIM).

HomkHa obecneynBaTbCa goCTaTOYHast YyBCTBUTEJIbHOCTb 3alUUTbl LUWH Ha cnyqal7| HeycneLwHoro
AlB.

3.3.25. Ha pgByxTpaHcdOpMaTOpHBbIX MOHWXaLWUX MOACTAHUMAX Npu  pasgensHon pabote
TpaHcdopMaTopoB, Kak NpaBumo, AOMKHbI MpedycMaTpmsaTtecs ycTpowctsa AlNB WWH cpepHero u
HU3LLIEro Hanps>keHWn B codeTaHun ¢ ycTpomctBamu ABP; npu BHYTPEHHUX MNOBPEXOAEHUAX
TpaHcdhopMaTopoB AOIMKHO AericTBoBaTb ABP, npy npounx noepexaerusx - AlNB (cm. 3.3.42).

OonyckaeTca ans OByxTpaHcOpMaTOpPHOM MOACTAHLUMKW, B HOPMarbHOM pEXUME KOTOPOW
npegycmaTpvBaeTca napannenbHas pabota TpaHCOPMATOPOB HA LUMHAX [AAHHOTO HanpsbKeHWs,
ycTaHaBnuBaTb OONOMNHUTENBLHO K ycTponcTtey AlB yctpoincteo ABP, npegHasHavyeHHoe aons pexuma,
Korga oguvH 13 TpaHcopMaToOpOB BbIBEAEH B PE3EPB.

3.3.26. YctporictBamu AlB pomkHbl OblTb 06OpyaoBaHbl BCE OOMHOYHBIE MOHWXAKOLME
TpaHcopmaTtopbl MollHOCTblO Gonee 1 MB-A Ha noacTaHUMAX 3SHEProcucTeMm, uMeloLlme
BbIKMtOYaTeENb W MaKCUManbHYHD TOKOBYH 3aliMTy C MUTaloWen CTOPOHbI, Korga OTKIHYEeHue
TpaHcdopMaTopa npuMBOAMT K 0BOECTOYEHMIO 3MeKTPoycTaHOBOK noTpebutenen. [onyckaetcs B
oTAenbHbIX criydasx gevicteue AlNB v npy OTKMOYEHWM TpaHcdopmaTopa 3alMTOW OT BHYTPEHHMX
NoBpEXOEHUNA.

3.3.27. lNMpu HeycnewHom AlB Bknoyaemoro nepsbiM BblKMOYaTENEM 3feMeHTa, MPUCOeAMHEHHOrO
aBymsa unu 6onee Beikntovatensamu, AlNB ocTanbHbIX BbIKNKOYATENEN 3TOrO dMEMeHTa, Kak npaBwuno,
[OOIMKHO 3anpeLLaTbCes.

3.3.28. TNpun HanMuun Ha NOACTaHUMM WA 3NEKTPOCTAHLUMM BbIKMOYaTENEN C 3NEKTPOMarHUTHLIM
npmBoAoM, ecnu oT ycTtponctesa AlB moryT ObiTb OOHOBPEMEHHO BKIOYEHbl ABa unu Gonee
BblIKMtovaTenen, ans obecneyeHnss HEOGXOAMMOrO YPOBHS HaMpPsXKEHUs1 akkyMynsTopHoln B6aTtapeu npu
BKITHOYEHUUN W ANS1 CHWXKEHUS ceveHus kabenen uenen NMTaHns SNeKTpoOMarHMTOB BKIIOYEHUST cneayer,
Kak npaBuro, BbiNONHATL AlNB Tak, 4Tobbl OQHOBPEMEHHOE BKIOYEHWE HECKONbKUX BblkNtoYaTenemn
ObINIO UCKMYEHO (Hanpumep, NPUMEHEHNEM Ha npucoeanHeHusix AlMB ¢ pasnuyHbIMU BblaepXXkamu
BPEMEHMN).

JonyckaeTcsl B 0TAENbHbIX cny4vasx (MpenmMyLecTBeHHo npu HanpsikeHun 110 kB n 6onbliom yncne
npucoeavHeHnn, o6opyaoBaHHbix AlNB) ogHoBpemeHHoe BkntoyeHne oT AlB aByx BbiknoyaTenen.

3.3.29. [evicteme yctponcTts AlNB O0mMKHO (OMKCUMPOBATLCS yKasaTerbHbIMW perne, BCTPOEHHbIMU B
pene ykasatensamu cpabaTbiBaHusl, cYeTUMKaMK 4Yucra cpabaTbiBaHWi Wnu ApYruMU YCTpPOMCTBaMM
aHarnorMyHoro HasHayYeHus.

ABTOMATUYECKOE BKJTIOMEHUE PE3EPBHOIO NMUTAHUA
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N OBOPYOBAHUA (ABP)

3.3.30. VYctpoictea ABP pgomxkHbl npegycmaTpuBaTbCs  ANS BOCCTaHOBMEHMSI  MUTaHUA
notpebutenenn nytemMm aBTOMaTU4ECKOrO MNPUCOEAMHEHUS PE3EPBHON0 MWCTOYHMKA NUTaHUA npu
OTKMOYEeHUM paboyvero UCTOYHMKA MWUTaHUSA, MNPUBOASALLEM K OOECTOYEHMIO 3rEeKTPOYCTaHOBOK
notpebutens. Ycrpovictea ABP gornxkHbl npeaycmaTpmBaTbCs Takke AN aBTOMATUYECKOro BKIOYEHUs
pesepBHOro obopyaoBaHus Mpu OTKMOYeHWM pabodero obopyaoBaHWs, MPUBOAALLEM K HapyLUEHWUIO
HOpPMarbHOro TEXHOMNOrMYECKOro npouecca.

Yctponctea ABP Takke pekomeHayeTcs npegycMaTpuBaTb, €Cnv Npyu UX NPUMEHEHUN BO3MOXHO
yNpoLLeHne penenHow 3aluTbl, CHUXeHne TokoB K3 1 ygewwesneHne annapaTypbl 3a CHeT 3aMeHbl
KOnbLIEBbIX CETEN pagnanbHO-CEeKLUMOHNPOBaHHLIMA 1 T. M.

Yctponctea ABP MoryT yctaHaBnuBaTbCA Ha TpaHcdopmaTtopax, FfMHWUSX, CEKUMOHHBIX U
LUIMHOCOEAVHUTENbHbIX BbIKIOYaTENsAX, 3NeKTpoABUratensax u 1. .

3.3.31. YctporictBo ABP, kak npaBuno, Oo/MKHO obecneunBaTb BO3MOXHOCTb €ro OencTBusi npwu
WCYE3HOBEHUN HaMpPSPKEHWUSI Ha LUMHAX NUTAeMOro 3fieMeHTa, Bbi3BAaHHOM NOOOW NpUYMHOMN, B TOM
uncne K3 Ha aTux wuHax (nocnegHee - npu otcytcteum AlNB wiuH, cM. Takke 3.3.42).

3.3.32. YcrporictBo ABP npu OTKNIOYEHUWU BbIKNOYaTeNs paboyero MCTOYHMKA MUTAHUS OOJMKHO
BKIMKOYaTb, Kak npaBuno, 6e3 [OONOMHUTENbHOM BbIAEPXKKM BPEMEHW, BbIKMYaTENb pPE3epPBHOMoO
NCTOYHUKA NuTaHus (cM. Takke 3.3.41). Mpu aToM gomkHa G6bITb 0b6ecnevyeHa 0gHOKPATHOCTb AeNCTBUS
yCTpOWCTBa.

3.3.33. ins obecneyeHnss pencteus ABP npu obGectouyeHum nuTaemoro anemMeHtTa B CBA3UN C
NCYE3HOBEHMEM HanpPs>KeHWs CO CTOPOHbI NMUTaHWA paboyero MCTOYHWKA, a TakkKe NpPW OTKIHYEHUU
BbIKIIOYaTENs C NPUMEMHON CTOPOHbI (Hanpumep, ANS Crnyyaes, korga penenHasa 3awwuta paboyero
anemeHTa OeNCTBYeT TOMbKO Ha OTKIOYEHME BbIKNioYaTenen co CTOPOHbI NMuTaHus) B cxeme ABP B
JononHeHve K ykasaHHomy B 3.3.32 gomkeH npegycMaTpuBaTbCs MYCKOBOW OpraH HamnpsKeHUs.
YKazaHHbIN MyCKOBOW OpraH npu MCYE3HOBEHUW HaMpshKeHUs Ha NUTAaeMOM 3fieMeHTe W MpU Hanm4um
HanpspkeHWs CO CTOPOHbl MUTaHUS PE3EepPBHOrNO0 MCTOYHMKA [OOIMKEH AEeNCTBOBaTb C  BbIAEPXKKOW
BPEMEHMW Ha OTKIIoYeHUe BblknioyaTens paboyero NCTOYHMKA MUTaHWA C NMPUEMHON CTOPOHBI. [yckoBom
opraH Hanpskenuss ABP He pomkeH npegycmaTtpvBaTtbhCs, ecnv paboumini M pes3epBHbIN SNEMEHThI
MMeIoT OAMH UCTOYHMK NUTaHNS.

3.3.34. [Insa TpaHchopMaTopoB M AIMHUI Manoun NPOTSAXEHHOCTU C Lenbio yckopeHus aencteus ABP
uenecoobpasHo BLINOMHATL PENeriHylo 3aWwnTy C AENCTBUEM Ha OTKITIOYEHME He TOMbKO BbIKMoYaTens
CO CTOPOHbI MUTaHUsl, HO W BbIKMOYATENs] C NPUEMHON CTOpoHbl. C 3ToW Xe uenbto B Haubonee
OTBETCTBEHHbIX Crny4Yasx (Hanpumep, Ha COBCTBEHHbIX HyXXOax ANEKTPOCTaHLMIN) MPU OTKIIOYEHUN MO
KakuM-nnbo npuyMHaM BbIKMOYATENS TOMBbKO CO CTOPOHbI MUTaHWS OOMKHO ObiTb 06ecneveHo
HeMeA IeHHOE OTKITIYEHME BbIKNoYaTensa ¢ MPUEMHOW CTOPOHbI MO Lenu 611oKMpoBKU.

3.3.35. MuHuMManbHbIi  9NeMeHT HanpskeHus nyckoBoro opraHa ABP, pearupylowmin Ha
NcYe3HOBEHME HanpsbkeHns pabovero MUCTOYHMKA, JOIMKEH ObiTb OTCTPOEH OT pexuma camosarnycka
anekTpogBuratene M OT CHWKEHWA HanpsbkeHus npu yaaneHHblx K3. HanpsikeHue cpabaTbiBaHus
anemMeHTa KOHTPONS HanpshKeHUsl Ha LUMHaX Pe3epBHOr0 MCTOYHWMKA MyckoBoro opraHa ABP gomkHo
BbIOMpaTbLCA N0 BO3MOXHOCTM, MCXOAA U3 YCNOBKSA camo3anycka anektpoasuratenen. Bpems gencreus
nyckoBoro opraHa ABP pomkHO ObiTb Oonblue BpemeHW OTKMouYeHusi BHewHux K3, npu koTopbix
CHWXEHNE HanpsXeHus Bbi3biBaeT cpabaTbiBaHMEe 3MeMeHTa MMHUMArbHOro HanpshKEHUs MycKOBOro
opraHa, 1, kak npaeuno, bonbLue BpemeHu aenctaust AlB co CTOPOHbI NUTaHUS.

MUWHVMManbHBIA  3NEMEHT HanpsbkeHust nyckoBoro opraHa ABP, kak npaBwuno, [OmkeH ObiTb
BbIMOSIHEH Tak, 4TOObI WUCKNOYanacb e€ero noxHas paboTa npu neperopaHMM OLHOMO U3
npeaoxpaHuTener TpaHcopmaTopa HanpsKeHUst CO CTOPOHbl OOMOTKM BbICLUErO WM HU3LWWEro
HaMps>KeHWs!; Npu 3awmuTe OOMOTKM HU3LIErO HaMpsKEeHWs aBTOMATUYECKMM BbIKIOUYaTenemM npu ero
OTKIMOYEHUM OeNCTBUE NYCKOBOrO OpraHa AoMmkHO 6rnokvMpoBaTtbesl. [lonyckaeTcst He y4nTbiBaTb AaHHOE
TpeboBaHune npu BbinonHeHun yctporicte ABP B pacnpenenutensHbix cetax 6-10 kB, ecnu gnsa atoro
TpebyeTcs cneumanbHas yCTaHOBKa TpaHcopMaTopa HanpsiKeHUs.

3.3.36. Ecnu npu ucnonb3oBaHun nycka ABP no HanpspkeHuio Bpemsa ero AevCTBUS MOXeT
oKasaTbCsa HegonycTUmMo 6onblWKMM (Hanpumep, NPU Hanu4MM B COCTABE HAarpy3ky 3HAYUTENbHOW OOMNK
CUHXPOHHbIX 3MneKkTpoABuratenen), pekoMeHayeTcs MPUMEHATb B AOMNOSNIHEHME K MYCKOBOMY OpraHy
HanpspkeHUs MyCcKOBble OpraHbl APYrMx TWMOB (HanpuMep, pearvpylolme Ha MCYe3HOBEHME Toka,
CHWXEHWE 4acTOoTbl, UIBMEHEHWE HaMNpaBneHNst MOLLHOCTM U T. N.).
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B cnyyae npuMeHeHWs NycKOBOFO OpraHa 4acToTbl MOCNEAHUIA NPU CHUXKEHWUU YacTOTbl CO CTOPOHbI
pa60qero MCTOYHUKaA NUTaHMUA OO0 3agaHHOro 3HadeHua n npu Hopmaanon 4acToTe CO CTOPOHbI
pPe3epBHOrO NWTaHUS [OOMKEH AENCTBOBaTb C BbIAEPXKKOW BPEMEHM Ha OTKMIOYEHWE BblKnovaTens
paboyero MCTOYHMKA NUTAHKUS.

Mpn TexHonorm4yeckon HeOoBXOAMMOCTM MOXET BbIMOMHATLCS MYCK YCTPOWCTBA aBTOMAaTU4YECKOro
BKIIIOYEHUSA pe3epBHOro 0bopyaoBaHMs OT pasnuyHbIX CneunanbHbIX aTYMKOB (4aBNEHUS, YPOBHSA U T.
n.).

3.3.37. Cxema yctporictBa ABP nCTOUYHMKOB NuTaHUA COBCTBEHHbIX HYXA 3MNEKTPOCTaHUMN nocne
BKITHOYEHUS PE3EPBHOMO MCTOYHMKA NMUTAHUSA B3aMEH OLHOMO M3 OTKIIOYAKLMXCS paboymx NCTOYHMKOB
OOIMKHA COXpaHATb BO3MOXHOCTb OENCTBUSA NPU OTKIMIOYEHUM APpYrMX pabounx MCTOYHUKOB NUTAHMS.

3.3.38. lpu BbInonHeHun yctpoicts ABP crnegyeT npoBepsATb YCMOBWUS Meperpyskn pesepBHOro
MCTOYHMKA MUTaHWA 1 camo3anycka af1eKTpoABUraTenew 1, ecrnv MeeT MecTo Ype3MepHas neperpyska
unn He obecnevnBaeTcss camo3sanyck, BbIMNONHATL pasrpy3ky npu pgenctsum ABP  (Hanpumep,
OTKINIOYEHME HEOTBETCTBEHHbBIX, @ B HEKOTOPbIX CNyyYasX M YacTU OTBETCTBEHHbIX dNeKTpoABuratenen;
ANns nocnegHux pekomeHayetcs npuMmeHeHne AlB).

3.3.39. lMpwu BbINONHeHW ABP gomkHa yunTbiBaTbCA HEAOMYCTUMOCTb €ro OEWCTBUSA Ha BKIIOYEHWE
notpebutenen, oTkN4YeHHbIX ycTponcTBammn AHP. C 3TON Lenbio A0MKHbI MPUMEHATLCS cneuuanbHble
mMeponpuaTus (Hanpumep, OGNOKMpPOBKA MO YacToTe); B OTAEMbHbIX Cry4yasx npu chneuuanbHOM
060CHOBaHUM  HEBO3MOXHOCTM  BBIMOMHEHUS  YKa3aHHbIX ~ MEPOMPUSATUA  [OMycKaeTcss  He
npeaycmaTpmeatbe ABP.

3.3.40. Mpu pewnctBumn yctporictBa ABP, korga BO3MOXHO BKNtOYeHWe Bbikntovatens Ha K3, kak
npaBunno, JAOMMKHO NpeaycMaTprBaTbCH YCKOPEHWe AeNCTBUSA 3almThbl 3TOrO BbIKNoYaTens (cMm. Takke
3.3.4). Mpu aToM AOMKHbI ObITb MPUHATHI Mepbl ANS NPeaoTBpaLeHUs OTKIIOYEHWI pe3epBHOro
MMTaHWA NO Lienn YCKOPEHUst 3allmTbl 3a CHET OPOCKOB TOKa BKITHOUYEHNS.

C OoTOM Uenbl Ha BbIKOYATENSAX WCTOYHMKOB PE3EPBHOMO MNUTAHUS COGCTBEHHBLIX HYXA
3MEeKTPOCTaHUMIA YCKOPEHWE 3alliuTbl [AOIDKHO MpedycmaTpuBaThbCsl TOMbKO B Crlyvae, €ecnu ee
BblAepXka BpemMeHu npesblwaeT 1-1,2 ¢; nNpu 3TOM B LEMb YCKOPEHWUs! AOSKHA OblTb BBeAeHa
BblAepxka BpemeHu okoro 0,5 c¢. [ns npoymx 3neKTpOyCTaHOBOK 3HAYEHUs! BblAEPXKEK BPEMEHU
NPUHUMAIOTCS, UCXOAS U3 KOHKPETHBIX YCIOBUNA.

3.3.41. B cnyyasx, ecnu B pesynbtaTe genctBus ABP BO3MOXHO HECMHXPOHHOE BKIlOYEHUE
CUMHXPOHHbIX KOMMNEHCATOPOB UMM CUHXPOHHbIX SMEKTPoABUraTenern n ecnm OHO AMs HUX HegoMnyCcTUMO,
a TaKke AN UCKIMOYEHUST NOANUTKMA OT 3TUX MaLUMH MecTa NOBPEXAeHUs cneayeT Npyu UCHe3HOBEHUN
NUTaHUS aBTOMATUYECKN OTKITHOYAaTb CUHXPOHHbBIE MALUUHbI UMY NEPEBOANTb UX B aCUHXPOHHbIA PEXUM
oTkntoveHnem AlTI ¢ nocnegylolyM aBTOMaTtUYECKMM BKIHOYEHUEM WM PECUHXPOHM3aUMENn nocne
BOCCTaHOBIMEHNS HANPsHKEeHWA B pedynbTaTte ycnewHoro ABP.

[ns npepoTBpalleHns BKIIOYEHUS PEe3epBHOro MCTOYHMKa oT ABP OO OTKMIOYEHMS CUMHXPOHHBIX
MalUMH JornyckaeTcs NpuMeHaTb 3amenfieHne ABP. Ecnn nocnegHee HegonmycTMMO A OCTarnbHOM
Harpysku, JonyckaeTcs npuv crneunanbHOM 060CHOBaHUM OTKIOYaTh OT nyckoBoro opraHa ABP nuHuto,
CBA3bIBaIOLLYIO LWMHBI paboyero NMTaHms C Harpyskon, cogepalle CUHXPOHHbIE 3nekTpoaBuraTeny.

[ns noactaHUMn C CUHXPOHHBIMM KOMMEHcaTopamMn WM CUHXPOHHLIMU  3NEKTPOABUraTensamm
OOMXKHbI NPUMEHSITBCA Mepbl, MpeaoTBpaLlaLme HenpasunbHyto paboty AYP npu gencteun ABP (cm.
3.3.79).

3.3.42. C uenbto npeoTBpaLLeHNst BKITIOYEHUS pe3epBHOr0 MCTOYHKKA NUTaHUSa Ha K3 npu HeSABHOM
pesepBe, NpefoTBpalLeHnss ero neperpysku, obneryeHns camosanycka, a Takke BOCCTaHOBMEHUS
Hambonee npoCTbIMA CPEeACTBaAMM HOPMAanbHOW CXEeMbl 3NEKTPOYCTAHOBKM MOCMe aBapUMHOIo
OTKITIOYEHNST N OENCTBUS YCTPOWCTBA aBTOMATUKM PEKOMEHOYETCA MPUMEHATb COYeTaHue YCTPOWCTB
ABP n AlB. YctpoiictBa ABP pomkHbl geicTBoBaTb NPy BHYTPEHHMX MOBpEXAeHUsix paboyero
ncToyHuka, AlB - Nnpy NpoYnx NOBpEXOEHUSX.

Mocne ycnewHoro aevicteus yctporcts AMNB mnn ABP pormkHO, Kak npasuno, obecneymBaTbes
BO3MOXHO ©onee nonMHoe aBTOMaTUYECKOE BOCCTAHOBIIEHME CXEMbl [0aBapUMHOMO pexuma
(Hanpumep, Ons NoACTaHUMIA C YNPOLEHHbIMUM CXEMaMW 3EKTPUYECKUX COEAMHEHWUA CO CTOPOHbI
BbICLUEr0 HanpshKeHWs - OTKMOYEeHMe BKIHOYEHHOro npu aencteun ABP cekunmoHHOro BbikmntovaTens Ha
CTOPOHE HU3LLEro HanpsbkeHUst nocre ycnewHoro AMNB nuTatowen nuHun).

BKINIOYEHUE TEHEPATOPOB
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3.3.43. BknioyeHne reHepaTopoB Ha napannenbHylo paboTy OOMKHO MPOWM3BOAMTBLCA OOHUM U3
cneayoLLmx cnocoboB: TOYHOW CUHXPOHMU3aLUUeEn (Py4HON, NONyaBTOMaTUYECKON N aBTOMaTUYECKON) n
CaMOCUHXpOHM3aLmet (py4HON, MONyaBTOMaTUYECKON 1 aBTOMATUYECKON).

3.3.44. Cnocob TOYHOW aBTOMaTUYECKOW UMW MONTyaBTOMAaTUYECKON CUHXPOHM3ALMM Kak OCHOBHOWM
cnoco®  BKNWOYEHWss Ha napannenbHylw paboTy nNpu  HOpPMarbHbIX  peXuUmMax  [OIDKEH
npeaycmaTpmBaTbCs ANs:

TypboreHepaTopoB C KOCBEHHbIM OXNaxaeHuem obMOTOK MoLlHOCTbIO Gonee 3 MBT, paboTatowmx
HenocpeaCcTBEHHO Ha COOPHbIE LUWHBI FEHEPATOPHOr0 HanpshKeHUsl, U NpU 3HAYEeHUU nepuoamnyecKkomn
cocTaBnsoLwen nepexogHoro Toka 6onee 3,5 IHowM;

TypboreHepaTopoB C HenocpeaCTBEHHbIM oxnaxaeHneMm obmoTtok Tunos TBB, TB®, TIB 1 TBM,;
rmaporeHepaTopoB MoLHoCTL0 50 MBT 1 Gonee.

|_|pl/1 aBapMVIHbIX pexnmax B SJ'IeKTpMLIECKOVI cucTemMe BKIYeHne Ha napannesnbHyto pa60Ty BCeX
reHepaTtopoB BHE 3aBUCMMOCTU OT CUCTEMbI OXnaxaeHuna W1 MOLUHOCTU MOXEeT Npoun3BoAnUTbCA
crnocobom CaMOCUHXPOHU3aLnn.

3.3.45. Cnocob camMOCUHXPOHM3ALMM KaK OCHOBHOM CMOCO6 BKIOYEHUS Ha napannenbHylo paboTy
MOXeT npeaycmMaTpuBaThCs Ons:

TypboreHepaTopoB MoOLLHOCTLIO Ao 3 MBT:

TypOOreHepaTopoB C KOCBEHHbIM OXMaXAeHWeM MolHocTblo Gonee 3 MBT, pabGoTarowmx
HenocpeaCcTBEHHO Ha COOpPHbIE LUMHBLI, ECNU MepuoauYecKkas CoCTaBnsAlLWas NepexoaHoro Toka npu
BKITHOYEHUN B CETb CNOCOOOM CaMOCUHXPOHU3aUMK He npesocxoanT 3,5 IHOM;

TypboreHepaToOpOB C KOCBEHHbBIM OXNaXaeHnem, pabdoTatLmx B 6noke ¢ TpaHcopmaTopamu;
rMaporeHepaTopoB MOLLHOCTLI0 Ao 50 MBT;

rMOpOreHepaTopoB, ANIEKTPUYECKM XKECTKO CBS3aHHbIX Mexay cobor n paboTtarowmx vyepes obwmmn
BbIKMNtoYaTenb Npy X cymmapHon mowHocTy go 50 MBT.

B ykasaHHbIX cryd4asx MOryT He npeaycmaTpuMBaTbCA YCTPOMCTBA MOflyaBTOMaTU4eCKOW W
aBTOMaTMYECKOW TOYHON CUHXPOHM3AaLMMN.

3.3.46. lMpu ucnonb3oBaHMM CNOcoba CaMOCUHXPOHM3ALMU Kak OCHOBHOrO crnocoba BKIYeHUs
reHepaTopoB Ha napansnenbHylo paboTy cnegyeT npegycMaTpyBaTh YCTAHOBKY Ha rvaporeHepatopax
YCTPOWCTB aBTOMAaTU4ECKON CaMOCMHXPOHM3auMK, Ha TypboreHepaTtopax - YCTPOWCTB PYYHOM unu
nonyaBTOMaTU4ECKO CaMOCUHXPOHU3aLUN.

3.3.47. Mpu ucnonb3oBaHUM crnocoba TOYHOW CUHXPOHM3AUMM B Ka4yecTBe OCHOBHOro crnocoba
BKITOYEHUS TEHEpPaTOpPOB Ha napannenbHylo paboTy, kak npaBuno, criegyet npegycMaTpuBaThb
YCTaQHOBKY YCTPOWCTB aBTOMAaTM4YeCKOW W MNONyaBTOMaTUYECKOM TOYHOW CUHXpOHM3auuun. [Ons
reHepaTopoB MoOLHOCTbIO A0 15 MBT gonyckaeTca npMMEHeHWe pPYYHOW TOYHOW CUMHXPOHM3auUMK C
GNOKUPOBKOM OT HECUHXPOHHOIO BKITHOYEHUS.

3.3.48. B coOTBETCTBUM C YKa3aHHLIMU MOSIOXKEHUSIMI BCE FeHepaTopbl 4OIKHbI BbiTb 060pyA0BaHbI
COOTBETCTBYIOLMUMM YCTPOMCTBAMU CUHXPOHMU3ALMUW, PACMONOXEHHLIMWU Ha LEHTpParbHOM MyHKTE
ynpaBrieHust UM Ha MECTHOM MyHKTe ynpaBfieHUs Ons MMAPOSMNEKTPOCTaHUMA, Ha FMaBHOM LLUTE
ynpaBneHns Unu Ha B6roYHbIX WKUTax yrpaBneHns Ans TeNNo3NeKTpoCTaHUMNA.

BHe 3aBMCUMOCTM OT MPUMEHSIEMOro crnocoGa CUHXPOHM3AUMM BCE reHepaTopbl AOMKHbI GbiTb
060pyoBaHbl YyCTPOMCTBAMM, NO3BONSAOWMMY B HEOGXOAUMBIX CIyvasix NPOU3BOAUTL PYYHYHD TOUHYIO
CUHXPOHU3ALMIO C BIIOKMPOBKOW OT HECUHXPOHHOIO BKIOYEHMS.

3.3.49. Tlpu BKkNHOYEHUMM B CETb CMOCOOOM TOYHOM CUHXPOHM3aUMM [ABYX wnu Gonee
rmgporeHepatopoB, paboTalowmux 4Yepe3 OOWH BblKMoYaTenb, reHepaTopbl MNpeaBapuTenbHO
CUHXPOHM3UPYIOTCA Mexay coboli cnocobom CaMOCMHXPOHM3ALUM U C CeTbl - CMOCOOOM TOYHOM
CUHXPOHM3aLNN.
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3.3.50. Ha TpaH3uTHbIX NOACTAHUMAX OCHOBHOM CETM U SreKTpoCTaHuusaX, rae TpebyeTcs
CYHXPOHM3aUUSA OTAErNbHbIX YacTel SneKTpUYEecKOM CUCTEMbl, [OOIDKHbI  MpegycmaTpuBaTbhCs
YCTPOWCTBA A1 MONyaBTOMaTU4eCKON MW Py4HON TOYHOW CMHXPOHU3aLUN.

ABTOMATUYECKOE PEIYJInPOBAHUE BO3BYXOEHUA, HAMPAXEHUA
U PEAKTUBHOW MOLLIHOCTH

3.3.51. YcTponcTBa aBTOMaTtU4eCcKOro perynmpoBaHus BO30OYXXAEHWS, HaMpsiKeHWs UM peakTUBHON
MOLLHOCTM NpeAHa3HayeHbl 4ns:

NOAAEPXKaHUS HaMNPsSHKEHUs B SMEKTPUYECKOW CUCTEME W Y SMEeKTPOMPUEMHMKOB MO 3a4aHHbIM
XapaKkTepucTUKaM npu HopMasnbHON paGoTe 3NeKTPOIHEPTEeTUYECKON CUCTEMBI;

pacnpefeneHnsl peakTUBHON Harpy3ky Mexzay UCTOMHUKAMWM PeaKTUBHOW MOLLHOCTU MO 3adaHHOMY
3aKOHY;

MOBbILIEHN  CTaTUYECKOM W AMHAMUYECKOM  YCTOMYMBOCTM  OMEKTPUYECKUX CUCTEM U
AemndupoBaHns KonebaHuin B nepexoaHbiX pexumMax.

3.3.52. CMHXpOHHble MalUuHbl (reHepaTopbl, KOMMNEHCaTopbl, 3MeKTpoABUraTenu) AOSKHblI ObiTb
obopypoBaHbl  ycTponctBamu  APB.  ABTOMaTMyeckue  perynsatopbl  BO30YXOAEHUS  OOMKHbI
cootBeTcTBOBaTh TpeboBaHusm [OCT Ha cuctembl BO3OYXAEHWA W TEXHMYECKMM YCROBUSM Ha
obopyaoBaHue cucteM Bo30yXaeHus.

[ns reHepaTopoB M CMHXPOHHBLIX KOMMEHCaATOpPOB MOLLHOCTbIO MeHee 2,5 MBT, 3a uckniodeHnem
reHepaTopoB 3MeKTpoCTaHuui, paboTaroWwmx MW30NUPOBAHHO MNM B 3HeprocuctemMe HebosbLUION
MOLLHOCTK, [OMyCKaeTCs MNPUMEHSTb TOMbKO YCTPOWCTBaA peneriHon OpCUMpOoBKM BO3OYXXAEHUS.
CVHXPOHHbIE 3aneKkTpoaBuraTenu AOMKHbl ObiTb 06opyaoBaHbl ycTponcTBamm APB B cooTBeTCTBMM C
5.3.121n 5.3.13.

3.3.53. [lomkHa 6bITb 06ecneveHa BbicoKas HagexXHoCTb NuTaHus APB 1 gpyrix ycTponcTs cuctemsl
BO30Y>KAEHMA OT TpaHCOpPMaTOpPOB HaMpsKeHUs, a Takke BbICOKAs Ha[EXHOCTb COOTBETCTBYHOLLMX
uenewn.

Mpu nogkmtoveHnn APB k TpaHcdopMaTopy HanpsKeHus, VMerolemMy npeaoxpaHuTenn Ha
NepBUYHOW CTOPOHE:

APB u gpyrve ycTpoicTBa cUCTeMbl BO3BYXKOEHUs, NoTepst NMUTaHWUS KOTOPbIX MOXET MPUBECTU K
neperpyske Wnu HeOomnyCTUMOMY CHUXEHWUIO BO3DYXOEHVUS MalUuvHbl, OOIHKHbI NMPUCOEAUHATECH K UX
BTOPMYHbLIM BbiBOAaM 6e3 npegoxpaHuTenei n aBToMaTUYECKUX BbiKMoyaTene;

YCTPOMCTBO penenHon hopCUPOBKM AOMKHO BbIMOMHATLCA TakK, YTOObl MCKMoYanacb BO3MOXHOCTb
ero noxHom paboTbl MNpu neperopaHnM OAHOrO W3 MpedoXpaHuTenen C MNepBUYHON CTOPOHBI
TpaHcopMaTopOB HaMNPsXKEHNS.

Mpu nogknoyeHun APB k TpaHccopmaTopy HanpsikeHus, He uMelowemy npeaoxpaHuTenen Ha
NepBUYHOWN CTOPOHE:

APB v apyrue ycTpowWcTBa CUCTEMbl BO30OYXAEHWS [OIMKHbI MPUCOEAMHATLCH K UX BTOPUYHBIM
BbIBOJAM Yepes aBToMaTUYEeCKne BblKMnoYaTenu;

OOSMKHbI ObITb npegycMoTpeHbl MeponpuAaTtua no UCNONb30BaHUIKO BCNOMOraTeslbHbIX KOHTaKTOB
aBToMaTuM4yeCcKoro BblKn4aTend, WCKw4Yawlwme neperpysky wunm  HegonyctmumMoe  CHUXeHune
3036y>|<p,eH|/|$| MalUuHbI B Clly4ae OTKIMK4YeHNA aBTOMaTUYECKOro BblKro4vaTens.

K TpaHccopmaTopam HanpshkeHusl, K KoTopbimM nogkniodatoTcsa APB 1 gpyre ycTponcTBa cucTeMbl
BO30YXOEHVSl, Kak MpaBuiio, He [OOMKHbI MPUCOeOUHATLCA Apyre YCTpoWcTBa W npuGopbl. B
OTAENbHbIX Cry4yasix OOMycKaeTcs NpucoeduHeHue 3TUX YCTPOWCTB M NpuBopoB 4yepe3 OTAerbHble
aBTOMaTMYeckue BbIKMoYaTenu Unm npegoxpaHmuTenu.

3.3.54. YctponcTtea APB rugporeHepaTopoB A0MMKHbI ObITb BbINOMHEHbI Tak, YTOObI B criyyae cbpoca
Harpysku npu UCNpaBHOM PErynsATope CKOPOCTU UCKMoYanoch cpabaTtbiBaHUe 3aliuTbl OT NOBbILLEHUS]
HanpskeHus. MNpu HeobxoanmocTn yctponcteo APB MoXeT ObiTb LOMNOSNIHEHO perieHbIM YCTPONCTBOM
ObICTPOAENCTBYHOLLErNO Pa3Bo30yXaeHMS.
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3.3.55. Cxema ycTtpoucTBa penewvHon ¢opcnpoBkn BO3OYXAEHUS [OMMKHa npegycmaTpusaTtb
BO3MOXHOCTb MepeBoAa ero AenCcTBUS Ha pe3epBHbI BO3GyAMTeNb NpU 3aMeHe WM OCHOBHOIO
BO3byauTens.

3.3.56. YcrtponctBa  KOMNayHAMPOBaHUS  BO3OYXOEHUS  AOIKHbI  NPUCOeAUHATBCA K
TpaHcdopmaTopam TOKa CO CTOPOHbl BbIBOAA reHepaTopa MM CUHXPOHHOTO KOMMeHcaTopa (co
CTOPOHbI LLKWH).

3.3.57. [ANA CUHXPOHHbIX reHepaTopoB N KOMMNEHCATOPOB C HEMNOCPEACTBEHHLIM OXIaXAeHUEM,
reHepaTopoB MolHocTblo 15 MBT n 6Gonee u komneHcaTtopoB MowHocTelo 15 Meap u 6onee,
3NeKTpoCTaHUM 1 noAacTaHumi 6e3 MNOCTOSHHOrO AeXypcTBa MepcoHana B MNOMELeHun Lwuta
ynpaBneHns OOIMKHO ObITb NPegyCMOTPEHO aBTOMAaTUYeCKOe OrpaHMyYeHue neperpysku C BblAEpPXKKON
BPEMEHM, 3aBUCALLIEN OT KpaTHOCTU Neperpysku.

[lo ocBOeHMs CepuiHOro BbINycka YCTPOMCTB aBTOMaTUYECKOrO OrpaHWYeHns neperpyskn ¢
3aBMCUMOW BbIAEPXKKONW BpeMEHM AN MawumH MolwHocTeto o 200 MBT (Meap) ponyckaetcs
yCTaHaBNMBaTb YCTPONCTBA OrpaHUYEHNs C HE3aBNCUMOW MO BPEMEHU XapaKTEPUCTUKOWN.

YCTPONCTBO aBTOMAaTUYECKOrO OrpaHUYeHusl neperpyskM He AOMKHO MpensiTCTBoBaTb hOPCUMPOBKE
BO3OYXXOEHUS1 B TEYeHWe BPEMEHM, KOTOpoe [JOnyckaeTcs A1 COOTBETCTBYIOLLETO WCMOSHEHUS
MaLLVHbI.

3.3.58. Oina reHepatopoB MowHocTeio 100 MBT 1 6onee u ana komneHcaTtopoB MOLLHOCTbIO 100
Msap v 6onee creayeT ycTaHaBnuBaTb GbICTPOAENCTBYOLME cucTeMbl BO3BYxaeHna ¢ APB cunbHoro
nencTeus.

B OTAEeNbHbIX chny4vadax, onpegendemMbiX YCnoBuaMU paGOTbI ANEeKTpoCTaHUnUn B 3Heprocucrteme,
ponyckaeTcs yctaHaBnueate APB pgpyroro Tunma, a Takke MeAfleHHO [eNCTBYOLIME CUCTEMbI
BO30yxaeHwus.

3.3.59. Cucrema BO30OyxageHua wu yctponctBa APB pomkHbl obecnedvBaTh YCTOMYMBOE
perynvpoBaHve B npefenax oT HaMMeHbLUEro AonycTMMOro 4o Hanbonbluero 4onyCTUMOro 3HayeHns
Toka BO30OyxaeHus. [ns CUHXPOHHbIX KOMMEHCATOPOB C HEPEBEPCMBHOW CUCTEMOW BO3DyXaeHUs
perynvpoBaHvne AOMKHO obecneumBaTbCs HauMHas OT 3HAYeHWs Toka poTopa, MPakTUYeCKN PaBHOMO
HymIo, @ ANA KOMMNEHCaTOPOB C PEBEPCHBHON CUCTEMON BO30YXAEHMS - OT HaMbonbluero AonycTUMoro
3Ha4YeHns oTpuLaTenbHOro Toka Bo3byXaeHus.

Ons mawwuH, paGoTaiowux B 6noke ¢ TpaHcdopmatopamu, AofkHa ObiTb NpeaycMoTpeHa
BO3MOXHOCTb TOKOBOI KOMMEHCALMUN NOTEPU HANPSKEHWUSA B TpaHcopMaTope.

3.3.60. MeHepaTopbl MowHOCTLIO 2,5 MBT 1 6onee rugpo- 1 TENNOBbIX 3MEKTPOCTaHUMI C YUCITOM
arperaToB 4eTbipe M 0Oonee [OMKHbI OcCHAWATbCA O6LecTaHUMOHHbIMU ACY TexHOMorn4yeckumm
npoueccamy unu (Mpu WX OTCYTCTBUWM) CUCTEMamW TPynnoBOro yrnpaBneHus BO3OyxaeHvem. 3Tu
CUCTeMbl Ha reHepaTopax TEnmnoBbIX 3MEKTPOCTaHUUA PEKOMEHAYETCS BbIMONHATbL B 3aBUCMMOCTU OT
CXEMbI, PEXMMA U MOLLIHOCTU 3MEKTPOCTaHLMMU.

3.3.61. TpaHcdopmaTopel ¢ PIH pacnpegenutenbHbiX NOACTaHUMA M COBCTBEHHBIX HYXA
3MNEeKTPOCTaHUMI, a Takke NUHEeHbIe PerynaTopbl pacnpegenuTenbHbIX NOACTAHUMIA ANS nogaepXaHus
WNM 3adaHHOTO W3MEHEHWUs] HamnpsXeHWs [OOMKHbl OCHALWAaTbCd CUCTEMOM aBTOMAaTUYECKOro
perynupoBaHus koadpdumuneHta TpaHcopmaumm. MNpu HeobxoAMMOCTM aBTOMaTUYeCKne perynsTopsl
OOMKHbI obecnevnBaTe BCTPOEYHOE PErynnpoBaH/e HanpskeHUs.

MoactaHuumn, Ha KOTOpbLIX NpedycMaTpuBaeTcs napannenbHass paboTa TpaHcdOpMaTopoB
(aBTOTpaHCoOpMaToOpoB) C aBTOMaTU4ECKUM perynupoBaHveM kKoaddpuumeHTa TpaHchopmauum,
OOJDKHbI - OCHawaTbCst  obLenoACTaHUMOHHOW — aBTOMaTU3MPOBAHHOW  CUCTEMOW  yNpaBrieHUst
TEXHOMNOrMyeckMMy  npoueccaMmv WAM  CUCTEMOW  TPYNMNOBOrO  PeryrnMpoBaHusl, UCKoYatoLLen
NosiBNEHNe HeAOMYCTUMbIX YPABHUTESBbHBIX TOKOB MEXAy TpaHcopMaTopamu.

3.3.62. KoHgeHcaTopHble YCTAHOBKM OOSMKHbI ObiTb 060pyaoBaHbl YCTPOMCTBAMM aBTOMAaTMYECKOro
perynupoBaHusi B COOTBETCTBUM C . 5.6.

ABTOMATUYECKOE PETYNIMPOBAHUE YACTOTbI U AKTUBHOW MOLLIHOCTH
(APYM)
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3.3.63. Cwuctembl aBTOMAaTUYECKOro perynMpoBaHus 4acToTbl UM akTMBHOM MowHocTn (APYM)
npeaHasHayveHbl Ans:

nogAepxXaHnusa 4acToTbl B 9HEProo6beANHEHUSIX Y U30NMPOBAHHBLIX S3HEPrOoCUCTEMAxX B HOPMarnbHbIX
pexumax cornacHo TpebosaHuam FOCT Ha ka4ecTBO ANEKTPUYECKOWN SHEPTUN;

perynupoBaHust 06GMEHHbIX MOLLHOCTEN 3HEProoObEAMHEHUIA U OrPaHUYEHNS NEPETOKOB MOLLHOCTM
MO KOHTPONMPYEMbIM BHELUHUM U BHYTPEHHUM CBSA3AM 3HEpProobbeaNHEHUI N 3HEProCUCTEM;

pacnpeeneHnss MOLWHOCTU (B TOM YMCIle 3KOHOMUYHOIO) Mexay obbekTamu ynpaBneHus Ha BCex
YPOBHSAX OUCNETYEPCKOro ynpasneHuns (mexay obbeanHeHHbIMU aHeprocuctemamu B "EQC Poccun”,
aHeprocuctemamu B O3C, aneKTpocTaHUMsAMM B 3HEProcMcTeMax 1 arperataMmm unm aHeprobnokamu s
npegenax anekTpocTaHuum).

3.3.64. Cuctembl APYM ponxHbl obecneunBaTb (MpU HanMyMm HeEOBXOOMMOro PerynmMpoBOYHOroO
AvanasoHa) Ha ynpaBfseMblX 3M1eKTPOCTaHUMAX ModdepXaHue cpefHero OTKIOHEHWs 4acToTbl OT
3agaHHoro 3Hadenus B npegenax 0,1 Ny B AeCATUMMHYTHBIX MHTEPBanax u orpaHWyYeHne nepeTtoka
MOLLHOCTM MO KOHTPONMMpPyeMbiM CBA3SM C MOAaBfieHNeM He MeHee 4Yem Ha 70% amnnutygbl
konebaHui nepeToka MOLLHOCTM C NepnoaomM 2 MyH u 6onee.

3.3.65. B cuctremy APYM pormkHbl BXOAUTb:

YCTpPOWCTBa aBTOMAaTUYECKOrO pPerynmpoBaHUst 4acToTbl, OOMEHHOW MOLLHOCTU U OrpaHu4eHus
nepeToKoB Ha auncneTyepckux nyHktax "EQC Poccuun" n O3C;

YCTPOWCTBa pacnpefeneHvs ynpasnsaowmux BO3OeNCcTBUI OT BbllecTosAwmx cuctem APYM mexay
yrnpaBnaeMbiM 3MEKTPOCTAHUMSAMU U YCTPOWCTBA OFPaHUYEHUS MNEPETOKOB MO KOHTPONMPYEeMbIM
BHYTPEHHUM CBSI3M Ha AMCNETYEPCKUX MYHKTaxX SHEPrOCUCTEM;

yCTpOI;ICTBa ynpasneHua aKTMBHOW MOLLHOCTbLIO Ha ANEKTPOCTaHUUAX, NpUBrieKaeMbIX K y4acTuio B
aBToMaTndyeckom ynpasreHU MOLLHOCTbLIO;

AaT4ynKn nepeTokoB aKTUBHOW MOLLIHOCTU U cpeactBa TenemMexaHukun.

3.3.66. Yctponctea APYM Ha pgucnetyepckmx NyHKTax [OIMKHbI obecneyvBaTth BbiSBrEHVE
OTKIOHEHWI (haKTUYECKOro pexuma paboTbl OT 3agaHHOro, hopMmnpoBaHne 1 nepegady ynpasnsioLmx
BO3OEWNCTBMIN ANA AMCTNETYEPCKMX MYHKTOB HWXKHEro YpPOBHS YMNpaBneHus W ONS 3NeKTpoCTaHLui,
npuBnekaemblX K aBTOMaTUYECKOMY YNpPaBNeHN0 MOLLHOCTbIO.

3.3.67. YcTponcTBa aBTOMAaTMYECKOro YrpaBfeHUs MOLUHOCTbIO 3MEeKTPOCTaHUMN  AOMKHbI
obecneynBaTb:

npuem n npeobpasoBaHue ynpaensoLWMX BO3OEACTBUA, NOCTYNAKWMX C AMCNETYEPCKMX MyHKTOB
BbILLUECTOSILLErO YPOBHSI YNpaBneHus,, M (POPMUPOBaHME YNPaBrsOLMX BO3LENCTBUIA Ha YpOBHE
ynpaBneHnsi SNeKTPOCTaHLUIA;

dopmMMpoBaHMe yrnpaBnsaoLwmnx BO3AENCTBANA HA OTAENbHbIE arperatbl (3Heprobnokwm);

nogaepkaHme MOLLHOCTM  arperatoB  (SHeprobrnokoB) B COOTBETCTBUM C  MOJTyYEHHBIMU
ynpaBnsioLLMMM BO3OEACTBUSMMN.

3.3.68. YnpaBreHne MOLHOCTbIO 3MEeKTPOCTaHUMM LOSHKHO OCYLUECTBNATLCA CO CTaTU3MOM MO
yacToTe, u3MeHsieMbIM B npegenax ot 3 Ao 6%.

3.3.69. Ha rOposnekTpoCTaHUMAX CUCTEMbI  YMPaBMEHMS  MOLLHOCTbIO  [OMKHbl  MMETb
aBTOMaTU4ecKkue YCTPOMCTBa, obecneuyvBaiolie Myck M OCTaHOB arperaToB, a npu HeobGxoaumocTu
Takke NepeBo arperatoB B PEXUMbl CUHXPOHHOIO KOMMEHcaTopa U reHepaTopHbI B 3aBUCUMOCTH OT
YCNOBUIA U pexnuma paboTbl ANEKTPOCTAHLUIA U SHEPrOCUCTEMBI C YHETOM UMEIOLLMXCS OrpaHUYeHnn B
paboTe arperaTos.

MMapoanekTpocTaHLUUKN, MOLLHOCTb KOTOPbIX OMNpPeAensieTcs PeXxumMoM BOAOTOKa, pekoMeHayeTcs
o6opyaoBaTe aBTOMaTUYECKMMU PErynaTOpamMmn MOLLHOCTY MO BOAOTOKY.

3.3.70. Yctpovictea APYM pomxHbl gonyckatb onepaTMBHOE M3MEHEHWE napamMeTpoB HACTPOMKM
npu n3MeHeHun pexnmMoB paboTbl obbekTa ynpasBneHusl, OCHALLATbCA dNEMEHTaMu CurHanusauuu,
6nokupoBkamy U1 3awmTaMu, nNpegoTBpaLlalWUMKU HenpaBUnbHbIe WX OENCTBUS NPU HapyLueHun
HOPMarbHbIX PeXMMOB paboTbl OGBLEKTOB ynNpaBneHWs, Mpu HEMCNPaBHOCTSAX B CaMMX YCTPOMCTBAX, a
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TaKkKe WCKMYalWmMn Te [OEeWCTBUSA, KOTOpble MOryT nomellatb (PYHKLUMOHMPOBAHMIO YCTPOWCTB
NpoTUBOaBapUIHON aBTOMATUKM.

Ha TtennoBbiXx anekTpocTaHumsx yctponctsa APYUM pomkHbl 6biTb 060pyAoOBaHbl 3neMeHTamu,
npefoTBpalLaloWMMN Te U3MEHEHWUS TEeXHOMOTMYECKMX MapameTpoB Bbllle AOMYCTUMbIX Npenenos,
KOTOpble Bbl3BaHbl AENCTBMEM 3TUX YCTPONCTB Ha arperatbl (3Heprobnokm).

3.3.71. CpeacrtBa TenemexaHukM .OOIMKHbI obecneunBaTb BBOA WHOpMaLuM O nepeTokax Mo
KOHTPONMMPYEMbIM ~ BHYTPUCUCTEMHBIM UM MEXCUCTEMHbIM  CBA3sM, rnepefayy  ynpaBnsioLwmx
BO34encTBui M curHanoB ot yctponctB APYM Ha o6bekTbl ynpaBneHusl, a Takke nepegadvy
HeobXxoaAMMON MHpopMaLIMKN Ha BbILLECTOSALLUIA YPOBEHb YNpaBreHus!.

CyMMapHoe 3HayeHue CurHamnoB B CpefcTBax TernemexaHuku u yctpomcteax APYM He AomkHO
npesbilwaTtb 5 c.

ABTOMATUYECKOE NPEQOTBPALLEHUE HAPYLLEHUA YCTOMYUBOCTHU

3.3.72. YcTtponctea aBTOMaTU4ECKOro NpeaoTBpaLLleHUs HapYLUEHU YCTOMYMBOCTM SHEProcUcTeM
OOMKHbI NMpefycMaTpuBaTbCA B 3aBUCUMOCTM OT KOHKPETHBLIX YCIOBWWA raM, rae 37O TEXHUYECKU U
3KOHOMMYECKM UenecoobpasHo, - ANsi COXpaHEeHMs OAMHAaMUYECKOM YCTOMYMBOCTM M obecnevyeHusi
HOpMaTMBHOIO 3anaca CTaTU4YeCcKON YCTOMYMBOCTY B MOCTeaBapUnHbIX PEXUMAX.

YcTpoiictBa aBTOMaTU4ECKOro npefoTBpaLLeHus HapyLleHWst YCTONYMBOCTU MoryT
npegycMaTpuBaTtbCs Ans AeNCTBUSA B Cyvasx:

a) OTKMYEeHUs NUHUKM 6e3 NOBpPEeXAeHUs, a Takke Npu NOBPEXAEHUSAX B pe3ynbTaTe ogHOda3HbIX
K3 npu paboTte ocHoBHOW 3awmtbl U OAMNB B BO3MOXHbLIX peEXUMMax MOBbILEHHOW 3arpysku
anekTponepenad M B PEMOHTHbIX CXeMax CeTu; LONyCKkaeTCa NpUMeHeHne yCTPOMCTB aBTOMaTUKM Npu
3TUX MOBPEXAEHVAX W B HOpPMAalbHbIX CXeMax W pexunMax SHEProcUCTEMbI, €CMU  HapyLleHue
YCTOMYMBOCTM B pes3ynbTaTe OTkasda aBTOMATUKU HE MOXET MPUBECTM K MOTepe 3HAYMTENbHOW 4acTu
Harpysku aHeprocucTemMbl (Hanpumep, 3a cyeT aenctausa AYP);

6) OTKMIOYEeHUs NUHWA B pesynbTaTe MHOrogasHolx K3 npu paGoTe OCHOBHOM 3aluTbl B
HOPMarbHON M PEMOHTHOM CXemax CeTW; [JOMYyCKaeTCs He yunTbiBaTb Havboriee peakve pexuMbl
MOBbILLIEHHOW 3arpy3ku anekTponepeaay;

B) OTKasoB Bblkntoyatens c¢ pAencteuem YPOB npu K3 B HopmanbHOM pexume paboThbl
3HEProcucTemMbl 1 B HOpMarbHOW cxeme paboTbl ceTy;

r) MOMHOrO pasferieHnsi 3HEProcUCTEMbl HA HECMHXPOHHO paboTalolme YacTu anektpornepenay B
HOPMasbHOM pPeXumMe;

[) 3Ha4YUTenNbHOro aBapuMHOro AeduumUTa Unmn n3bbiTka MOLLHOCTM B OAHOM U3 COeaMHSIEMbIX YacTen
3HeproobbeaMHeHNs;

e) pabotbl ycTporicte BATMB unu AlNB B HOpManbHbIX CXEME U peXUME.

3.3.73. YcTpowcTBa aBTOMaTW4ECKOrO MPEeAOTBPALLEHNS HapyLUeHWA YCTOMYMBOCTU  MOTYT
BO34€e1CTBOBATh Ha:

a) OTKIOYEHME YacTu reHepaToOpOB MMAPO3NEKTPOCTaHLUMA U Kak UCKMIOYEHWe - reHepaTopoB UMu
GrOKOB TEMMOBbLIX 3NEKTPOCTAHLINI;

6) ObICTPOE CHMXEHWE NN yBENUYEHNEe Harpysku napoBbiMu TypOrMHaMu B npegenax BO3MOXHOCTEN
Tennocunosoro obopyaosaHusi (6e3 nocrnegylowero aBTOMAaTUYECKOro BOCCTAHOBIEHUSI NpeXHeWn
Harpysku);

B) OTKIIOYEHUE (B UCKITIOYMTENBHBIX CNyvasax) 4acTu Harpyskvi notpeburtenen, nerko nepeHocawmnx
KpaTKOBPEMEHHbIN  MepepbiB  ANEeKTPOCHabXeHns  (cneunanbHoe aBTOMaTU4eckoe OTKIoYeHue
Harpysku);

r) AeneHne sHeprocucTem (ecnm ykasaHHble Bbllle MeponpuaTUS He4OCTaTOuHbI);

) KpaTKOBpPeMEHHoe ObICTpOE CHWXKEHME Harpysku MNapoBbiXx TypOUH (C  NOCneayloLmm
aBTOMaTNYECKUM BOCCTAHOBMEHNEM NPEXHEN Harpysku).
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YcTponctesa aBToMaTUYECKOro NpefoTBpaLLEeHMs HApYLLIEHUA YCTONYMBOCTA MOTYT U3MEHATb PEXUM
paboTbl YCTPOWCTB MPOAOSIBHOM M MOMEpPeYHON EMKOCTHOW KOMMeHcauuu M apyroro obopyaoBaHusi
anekTponepenayn, HanpyMmep LUYHTUPYIOLWNX peakTopoB, aBTOMATUYECKUX PerynaTtopoB Bo3byxaeHus
reHepaTtopoB U T. M. CHWXKeHMEe aKTMBHOW MOLLHOCTU 3M1eKTPOCTaHUUI npu noepexaeHusx no 3.3.72,
nn. a u 6, xxenarenbHO orpaHWyMBaTh TeEM 06LEMOM M B OCHOBHOM TEMU CyyasiMy, Koraa 310 He BedeT
k gencteuto AYP B sHeprocucTeme Unm K gpyruMm HebnaronpusTHbIM NOCNEACTBUSIM.

3.3.74. VIHTEeHCUBHOCTL YNpaBnsioWnX BO3AENCTBUNA, NogaBaeMbIX YCTPOMCTBAMW aBTOMaTNYECKOro
npeaoTBpaLleHnst HapyLeHMn YCTOMYMBOCTM (HanpuMMep, MOLLHOCTb OTKIHOYaeMbIX reHepaTopoB Wnu
rnybvHa pasrpysks TypOWH), OOMmKHA OnNpeaenaTbCA WHTEHCUMBHOCTb BO3MYLLAHOLWEro BO3AENCTBUS
(Hanpumep, cbpoc nepefaBaemolnt akTMBHOW MOLLHOCTU MPU BO3HWMKHOBEHUM K3 1 NPOAOImKUTENBHOCTL
nocrnegHero) wnNM nepexogHoro npouecca, (UKCMPYEMbIX aBTOMaTWYECKW, a Takke TSKECTbIo
UCXOOHOrO pexuma, UKCUPYEMOM Takke aBTOMaTMYeCKM WKW, B UCKMIOYUTENbHbIX Cryyasx,
nepcoHarnom.

ABTOMATUYECKOE MNMPEKPALLEHUE ACUHXPOHHOIO PEXXUMA

3.3.75. [Ins npekpalleHnsi acMHXpOHHOro pexuma (AP) B criydae ero BO3HWMKHOBEHWUSI OOSKHbI B
OCHOBHOM MPUMEHATLCA YCTPONCTBA aBTOMATUKN, OTNIMYAOLLNE aCUHXPOHHBIN PEXUM OT CUHXPOHHbIX
kadaHuii, K3 unun gpyrnx HeHopmMmarnbHbIX PEXUMOB paboThl.

Mo BO3MOXHOCTM YyKa3aHHble YCTPOWCTBA cCredyeT BbIMOMHATL Tak, YTOObl OHWM Mpexae BCero
CrnocoOCTBOBaNM  OCYLLECTBIEHUIO  MEpPOMpUATUA, HanpaBneHHblX Ha obneryeHve  ycnosumn
PECVHXPOHM3aLMK, Hanpumep:

6bicTpoMy Habopy Harpysku TypbuHamm MU YacTUHHOMY OTKITHOYEHMIO NoTpebuTenel (B Ton Yactu
3HEProcucTeMbl, B KOTOPO BO3HMK AePULMT MOLLHOCTK);

YMEHbLUEHWIO reHepUPYHoLLE MOLLHOCTU NyTEM BO3AEWCTBUS Ha PErynsATOpbl CKOPOCTU TYPOWH Unu
OTKITHOYEHWS YacTU reHepaTopPOB (B TOWM YaCTU SHEProCUCTEMbI, B KOTOPOW BO3HUK U3BLITOK MOLLHOCTH).

ABTOMaTtnyeckoe pasferneHne 3JHEeprocMcTeMbl B 3aAaHHbIX TOYKax MpUMeHsieTcs  nocrne
BO3HMKHOBEHNS AP, ecnvM yKa3aHHble MeponpusTWsS He MpPMBOAAT K PEeCUMHXPOHW3auuu nocrne
NPOXOXAEHWS 3a4aHHOMO YMCMa LMKIOB KavyaHui, Unu Npy AnuTensHOCTU aCUHXPOHHOIo xoAa GonbLue
3afaHHoro npegena.

B cnyyasix HegomyCTMMOCTM acMHXPOHHOTO pexuma, OnacHOCTU unu manon 9pdeKTMBHOCTU
PeCcUHXpoHM3auun Ans npekpaweHus AP Heobxogumo wcnonb3oBaTb AefeHne C HavMEeHbLUMM

BpPEMEHEM, Npu KOTOPOM obecneynBaeTcs YCTOMYMBOCTb MO APYrMM CBSI3sIM U CENEKTUBHOE AeNCTBUE
aBTOMAaTUKM.

ABTOMATUYECKOE OrPAHUYEHUE CHUXEHUA YACTOTbI

3.3.76. ABTOMaTMYECKOE OrpaHNyYeHne CHUKEHMS YacTOTbl AOMKHO BbINOMHATLCS C TAKUM pacyeToM,
yToObl MpU nOOOM BO3MOXHOM AeduuuTe MOLLHOCTM B 3HEProoObedMHEHWUU, 3HEeprocucteme,
3HEeproyane BO3MOXHOCTb CHUXEHUSI YacTOThbl HUKe YpoBHS 45 Il Obina uckniodeHa NonHOCTLI0, BPEMS
paboTbl ¢ YacTtoTom Hxe 47 'y He npe.biwano 20 ¢, a ¢ yactoTon Hmke 48,5 'y - 60 c.

3.3.77. Cuctema aBTOMaTMYECKOIrO OFPaHNYEHNUST CHDKEHWST YAaCTOTbl OCYLLIECTBIISET:

aBTOMaTMYeCKUN YacTOTHbIM BBO pe3epBa;

aBTOMAaTMYECKYI YaCTOTHYHO pasrpy3ky (AYP);

OOMNOMHUTENBHYIO Pasrpys3Ky;

BKITHOYEHME NMUTaHUS OTKITIOYEHHBIX NOTpebuTenen Npu BoccTaHoBNeHUN YactoTsl (YAMB);

BblAeneHne 9SMNeKTPOCTaHUMA WnuM reHepaTtopoB CO CGaJ'IaHCVIpOBaHHOl;I Harpyskow, BblaeneHune
reHepaTtopoB Ha NUTaHue COBCTBEHHbIX HY>X[O SﬂeKTPOCTaHLlIAI;I.
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3.3.78. ABTOMaTMYECKNIA BBOA pe3epBa Mpu CHMXEHNW YacTOTbl AOIMKEH NCMONb30BaTbLCHA B NEPBYIO
ovepefp, 4YTOObI MO BO3MOXHOCTU YMEHbLUNTbL OObEM OTKNIOYEHWS WM ONUTENbHOCTb NepepbiBa
nuTaHusa notpebuTtenen, n npegycMmaTpvsaet:

MOBUNU3aLMIO BKITHOYEHHOTO pes3epBa Ha TennoBbIX ANTEKTPOCTAHUUAX;
aBTOMaTU4eCK1n nycK rmgpoarperaTtoB, Haxo4dLWNXCA B pe3epse,

aBTOMaTUYECKUA nepexod B akTUBHbIM PEXUM rmgporeHepatopos, paboTalowmx B pexvme
CUHXPOHHbIX KOMMEHCaTopPOB;

aBTOMaTUYeCKUn nycK FaSOTyp6VIHHbIX YCTaHOBOK.

3.3.79. ABTOMaTtuyeckas 4acTOTHas pasrpyska npegycmaTpuBaeT OTKMOYeHne notpebuTtenen
HeGonblMMK  JonAMW N0 Mepe CHwkeHua 4Yactotel (AYPl) wnn no wmepe yBenuyeHus
NPOJOIMKUTENBHOCTU CYLLLECTBOBaHNSA NOHWXEHHON YacToTbl (AYPII).

Yctpoiictea AYUP [OMKHbI YCTAHABMMBATLCS, Kak MpPaBUio, Ha MNOACTaHUMSAX SHEepProcUcTeMb.
[lonyckaeTca X ycTaHOBKa HEMOCPEACTBEHHO Y NOTpebuTernen nog KOHTPOEM SHEProCMCTEMbI.

OGbeMbl OTKMIOYEHMSA Harpy3kM ycTaHaBnMBAKOTCS, UCXOAA M3 obecnedyeHns adheKTUBHOCTM Mpu
nobbIX BO3MOXHbIX AeduumTax MOLYHOCTW; OYepefHOCTb OTKMIoYeHWUs BblbvMpaeTcs Tak, 4ToOb
YMeHbLNTL yuepb OT nepepbiBa 3NeKTPOCHAOXKEHMS, B YaCTHOCTU OOMMKHO MpuUMeHaTbeA Bonbliee
4YWUCMO YCTPOWCTB U odepepein AYUP, bornee oTBeTCTBEHHble NOTPEOUTENW OOMKHbLI NOAKMOYATLCH K
6onee ganbHMM NO BEPOATHOCTM cpabaTbiBaHUS ovepeasm.

Henictene AYP pomxHo GbITb cormacoBaHo ¢ pabotomn yctporicte AlNB u ABP. Heponyctumo
yMeHbLUeHne obbema AYP 3a cueT gericteus yctpocts ABP unm nepcoHana.

3.3.80. YcTpoincTtea AONONHUTENBHOM Pasrpyskn AOMKHbI NMPUMEHATLCS B TEX 3Heprocuctemax unm
YacTAX SHEprocUCTEMbI, rge BO3MOXHbl OCOGEHHO OonbluMe MeCTHble AeduUuUTbl MOLLHOCTW, Mpu
KoTopbIX AenctBue yctponctB AYPI okasbiBaeTcs HegoCTaTOMHO 3(PAEKTUBHLIM MO 3HAYEHUO U
CKOPOCTW pasrpysku.

HeobxoAMMOCTb BBLIMOMHEHUS AOMOMHUTENbBHOW pasrpy3ku, ee obbem, a Takke akTopbl, NO
KOTOPbIM OCyLLecTBNseTcs ee cpabaTtbiBaHue (OTKMOYEHME NUTAIOWMX 3eMEeHTOB, COPOC aKTMBHOM
MOLLHOCTM U T. N.), ONPEeAensaeTcs 3HepProcMcTeMOMN.

3.3.81. Yctponctea YAIB wucnonb3yloTcs ONS YMEHbLUEHWS nepepbiBa MUTAHUSA OTKITHOYEHHbIX
notpebutenern B YCMOBUSIX BOCCTAHOBMEHMS 4acTOTbl B pe3ynbTate peanu3auuvM pe3epBoB
reHepvpyowen  MOLUHOCTW,  PECUMHXPOHM3aLMM UMW CUHXPOHM3AuuMM MO  OTKMIOYMBLUENCH
aneKTponepeaave.

Mpu pasmeLLeHun yCTPOWCTB M pacnpegeneHun Harpysku no ouepeaam YAINB cnegyeT yuntbiBaTh
cTeneHb OTBETCTBEHHOCTU NOTpebuTenen, BEpOATHOCTb UX OTKMYeHMs aenctemeM AYP, CNOXHOCTb u
ONUTENbHOCTb HEABTOMAaTUYECKOrO BOCCTAHOBIIEHUS 3MEKTPONUTaHMSA (MCXOAA U3 NPUHSTOro Nopsiaka
obecnyxuBaHua o06bekToB). Kak nmpaBuno, o4epefHOCTb BKNoYeHus Harpysku ot YAIB gomkHa ObiTb
obpaTHOI No cpaBHEHUIO C NpuHSATON ans AYP.

3.3.82. BblaeneHne anekTpOCTaHUMIA WUNW  reHepaTopoB co cHanaHCUpPOBaHHOW HarpysKowu,
BblAEIeHNe reHepaTopoOB Ha NMUTaAHWE COOCTBEHHbIX HYXA NMPUMEHAETCS:

ONsi coXpaHeHusl B paboTe COOCTBEHHbIX HYXK 3MEeKTPOCTaHLNNA;

ONs nNpefoTBpalleHMst MOMHOMO MoralleHus SMeKTPOCTaHUUM Mnpu OTKa3e Wn HegoCTaTOYHOM
3(pPEeKTMBHOCTM YCTPONCTB OrpaHuyeHuns CHmKeHus YactoTbl no 3.3.79 n 3.3.81;

ansi obecneveHns nuTaHus ocobo OTBETCTBEHHBIX MOTpebutene;

B3aMeH JOMONHUTENBHOM pa3rpysku, Korga aTo TEXHUYECKU 1 SKOHOMUYECKM LienecoobpasHo.

3.3.83. HeobxoaMmMocTb NPUMEHEHUS OOMOMHUTENBLHON pa3srpy3ku, obbembl OTKM4aemon (npu
AYP) n Bkntovaemon (npu YAIB) Harpysku, yCTaBku NO BPEMEHU, YACTOTE U APYIMM KOHTPONMPYEMbIM

napameTpam On4 yCTpOIhCTB OorpaHn4yeHna CHMXeHuna 4YacToTbl onpenendarTcd npu akcnnyatauuun
QHeprocmncTtem B COOTBEeTCTBUU C MNT3mn apyrmmun oupekTMuBHbiIMU MatepuanamMmu.
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ABTOMATUYECKOE OrPAHMYEHUE MNMOBbLILWWEHUA YACTOTbI

3.3.84. C uenbio npenoTspalleHnsi HeAOMyCTMMOro MOBbILLIEHUS YaCcTOThl HA TEMMOBbIX CTaHLUSX,
KOTOpblE MOryT OKa3aTbCs paboTaloWwMMu MapannenbHo C MOPO3MEKTPOCTaHUMUAMU 3HAYUTENBHO
Bonbluen MOLHOCTU B YCMOBUAX cOpoca Harpysku, OOMKHbI NPUMEHSATLCS YCTPOMCTBA aBTOMaTWKW,
OEeNCTBYIOLLEN NPY NOBbILWEHWN YacToThl Bbilwe 52-53 'y. 3T ycTponcTBa OOMKHBI B NEPBYIO ovepenb
JencTBoBaTb Ha OTKMOYeHWe 4vactu reHepatopoB [OC. BO3MOXHO mMpuUMEHeHWe YCTPOWNCTB,
JencTByolWmX Ha otgeneHme TOC ¢ Harpy3kon, N0 BO3MOXHOCTW COOTBETCTBYHOLLEN NX MOLLHOCTU, OT
raC.

Kpome TOro, B y3nax sHeprocuctembl, cogepxalumx Tonbko MIC, AomkHblI npedycmatpuBaTbCs
YyCTPOWCTBA, OrpaHuyMBaloliMe aBapuviHOEe MOBbIWEHWe 4acToTbl 3HaveHwem 60 Iy 3a cyeT
OTKITIOYEHMS YacTu reHepaTopoB AN obecnevyeHns HopmanbHOM paboTbl ABUraTenbHOW Harpysku, a B
y3nax, cogepxawmx tonbko TOC, - ycTponcTBa, OrpaHuMunBaloLLme AnnTernbHOe NOBbILLEHNE 4acToThl
3Ha4yeHneM, Mpu KOTOPOM Harpyska 3HeprobriokoB He BbIXOAWUT 3a npedenbl WX perynvpoBOYHOro
AvanasoHa.

ABTOMATUYECKOE OrPAHUYEHUE CHUXEHUA HAMPAXEHUA

3.3.85. YcTponctBa aBTOMATUYECKOrO  OrpaHMYEHUS  CHWKEHWS  HaNpsbKeHUs  OOSDKHbI
npegycmMmaTpmBaTbCs C LIEMbI0 MCKITOYEHUSA HapyLEeHUs YCTOMYMBOCTM HAarpy3kM UM BO3HUKHOBEHUS
NaBVHbl HAMNPSXXEHWSA B NOCneaBapuiiHbIX YCroBUSAX paboTbl S3HEProCUCTEMBI.

YKa3saHHble YCTPOWCTBA MOryT KOHTPOMMPOBaTb KPOME 3HAYEHWUS HanpsiKeHWUs Opyrve napameTpbl,
BKITHOYas MPOU3BOOHYIO HaMpPsPKEeHWsi, U BO3OENCTBYIOT Ha (POPCUPOBKY BO3OYXKAEHUS CUMHXPOHHbIX
MaLUnH, POPCUPOBKY YCTPOMCTB KOMMNEHCALUN, OTKIMIOYEHNE PEAKTOPOB U B NMOPSAAKE UCKMHYEHUS, Npy
HeJOCTaTO4YHOCTU CETEBBLIX MEPOMPUATUIA U HaNM4YUM 0O60CHOBAHMS - HA OTKITIOYEHMe noTpebutenen.

ABTOMATUYECKOE OrPAHUYEHUE MNMOBbLILWUEHUA HANPAXEHUA

3.3.86. C uenbk orpaHMyeHUs ONUTENbHOCTU BO3OEWCTBUSA MOBBLILEHHOIO HAaMpsbKeHWs Ha
BbICOKOBONbTHOE 00OOpyAoBaHWE TNWHWUIA  3neKkTponepeaaydn, JNeKkTPOoCTaHUMA U NOACTaHLUNA,
BbI3BAHHOrO OAHOCTOPOHHUM  OTKMYeHneM a3 NUHWA, [OMKHbI MPUMEHATBCS  YCTPOMCTBA
aBTOMaTVKW, OEWCTBYHOLWIME NpU NOBbiWeHUN HanpsbkeHus Bbiwe 110-130% HOMWHanNbHOro, npwu
HEeOOXOOMMOCTM C KOHTPOSiEM 3HAYeHUs] W HanpaBleHWUs PEaKTUBHOM MOLUHOCTM MO  JIMHUAM
anekTponepenayn.

3T ycTpoicTBa [OMXKHbI [OEeMCTBOBaTb C BbIAEPXKKOW BpPEMEHM, YYUTbIBaloLWEd AONyCTUMYIO
ONUTENbHOCTb NepeHanpsKeHWn 1 OTCTPOEHHOW OT ANIUTENBHOCTU KOMMYTALMOHHBIX U aTMOCHEPHbIX
nepeHanpsikeHUn UM KadyaHwii, B MEpBYH O4Yepedb Ha BKIIOYEHME LUYHTUPYIOWMNX PEaKkTopoB (ecnu
TAKOBble WMEKTCA Ha JMeKTPoCTaHUMW WnM  MoAcTaHuuW, rae  3aduKCUpPOBaHO MOBbILLIEHUE
HanpskeHus ). ECnnM Ha 3MeKTpoCTaHUMU WM MOACTAHLUMU OTCYTCTBYIOT LUYHTUPYIOLLME PeaKkTopbl,
“MelolMe BbIKNOYATENW, WU BKMIOYEHUE peakTOpoB He MpUBOAUT K TPeByeMOMY CHUDKEHWIO
HanpPsXKeHUs, YCTPOMCTBA OOMKHbI AEWCTBOBaTb HA OTKIOYEHWE NHWW, Bbl3BaBLUEN MOBbLILLEHNE
HanpsHKeHUS.

ABTOMATUYECKOE NPEAOTBPALLEHUE NMEPEMPY3KN OBOPYJOBAHUA

3.3.87. YcTponctBa ~ aBTOMaTU4ECKOrO npeaoTBpaLleHnst neperpysks  obopyaoBaHusi
npegHasHa4vyeHbl ANd  OrpaHUYeHust ANUTENbHOCTM Takoro ToKa B NMHMAX, TpaHcgopmaTopax,
YCTPOWCTBAX NPOAOSbHOM KOMMEHCaLMK, KOTOPbIV MPEeBbILAeT HaubOMbLUWIA ANUTENBHO AOMNYCTUMBIN U
ponyckaetca meHee 10-20 MyH.

Yka3aHHble YCTPOWCTBa [OMXHbl BO3LEWCTBOBAaTb Ha pasrpy3ky SMeKTPOCTaHUMiA, MoryT
BO3JEWCTBOBATb Ha OTKMIOYEHUE MOTPeBGUTEnen W AEeneHWe CUCTEMbI, a B KavyecTBe MNocrefHew
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CTYMEHW - Ha OTKMIOYeHne neperpyxatoLerocs obopyaosaHus. MNpu 9TOM AOMKHbI BbITb MPUHATEI MepbI
no NpeAoTBPALLEHUIO HAPYLUEHUA YCTONYMBOCTU U APYrMX HebnaronpuATHLIX NOCNEeACTBUN.

TENNIEMEXAHUKA

3.3.88. Cpenctsa TenemexaHuku (TeneynpasrneHuwe, TenecurHanusauus, TenemsmepeHue wu
TeneperynMpoBaHne) AOSMKHbl MPUMEHSTLCA ANS  AWCNETYEPCKOro YNpaBneHusi TeppuTopuanbHo
paccpefoTOYEHHbIMU 3NEKTPOYCTAaHOBKaMM, CBSI3aHHbIMU OOLLMM pEXMMOM paboTbl, U UX KOHTPOMS.
Obsi3aTenbHbIM  YCNOBMEM MPUMEHEHUSI CPEACTB TENEMEXaHVKW ABMSIETCS HanMumMe TeXHUKO-
3KOHOMMYECKON LenecoobpasHocT (NoBbileHne 3PHEKTUBHOCTN AMUCNETYEPCKOro ynpasneHus, T.e.
ynyJylleHVe BeLeHUS PEXUMOB W MPOM3BOACTBEHHbLIX MPOLECCOB, YCKOPEHWE NMKBUAALMMN HapYLUEHWIA
W aBapuvii, MOBbILWEHWE SKOHOMWUYHOCTM W HAAEXHOCTM paboTbl SNEKTPOYCTAHOBOK, YrydlleHue
KayecTBa BblpabaTbiBaeMOIN IHEPTUUN, CHUXKEHMNE YMCIIEHHOCTM SKCMNyaTaLMOHHOIO nepcoHana u otTkas
OT MOCTOSIHHOTO AEXYPCTBa NepcoHarna, yMeHblUeHue nrowaaen Npon3BoACTBEHHbIX MOMELLEHWUIA U T.
n.).

CpeacTBa TeniemexaHukv MOryT MPUMEHSTLCS Takke Ans Tenenepenaqn curHanos cuctem APYM,
NPOTUBOABAPUINHON aBTOMATUKM N APYrMX CUCTEMHBIX YCTPOWCTB PErYyNUPOBaHUS U YNpaBneHus.

3.3.89. O6bembl TenemexaHu3aLum 3MEeKTPOYCTaHOBOK AOIMKHbI ONPeAenATbCsa OoTpacneBbiMU UMK
BEOMCTBEHHbLIMU MOMNOXEHUSIMU U YCTaHaBNUBATLCS COBMECTHO C obbemMamu aBTomatusaumu. MNpu
3TOM cpefcTBa TenemexaHusauun B MepByld oyepedb [OIKHbl UCMonb3oBaTbest Anst cbopa
MHOpPMaUMM O pexmMmax paboTbl, COCTOSIHUM OCHOBHOMO KOMMYTALMOHHOrO 060pyAoBaHMsS,
N3MEHEHUSIX NPU BO3HUKHOBEHWM aBAPUIHBIX PEXUMOB MMM COCTOSIHUWA, a Takke Ofsi KOHTpons 3a
BbIMOSNIHEHNEM  PACMOPSKEHUA MO NPOWM3BOACTBY  MEpPeKnioyYeHuid  (MNaHOBbIX,  PEMOHTHBIX,
OMnepaTuBHbIX) NN BEAEHUIO PEXVMOB 3KCMIyaTaLMOHHLIM NEpPCOHariom).

Mpu onpepeneHun o6bLEMOB TenemMexaHu3auun 3MNeKTPOYyCTaHOBOK 6e3 MOCTOSHHOro AexypcTBa
nepcoHana B MepByl0 oyepedb AOMKHa ObiTb paccMOTpeHa BO3MOXHOCTb MPUMEHEHWUS NPOCTENLIen
TenecurHanu3auuu (aBapviHo-npegynpeauTensHas TenecurHanusauus Ha asa unu 6onee curHanos).

3.3.90. TeneynpaBneHne [OOMKHO npegycmaTpmBatbCcs B obbeme, Heobxogmmom  Ons
LEHTPanu3oBaHHOIO peLUeHNst 3adad MO YCTAHOBMEHWUI HALEXHbIX W 3KOHOMUYECKWU BbIFOOHbIX
PEXNMOB paboThl 3NEKTPOYCTAHOBOK, pabOTaloLLMX B CITOXHbBIX CETSIX, €CNU 3TN 3a4a4n He MoryT ObiTb
peLleHbl cpeacTBaMy aBTOMATUKK.

TeneynpaBneHne [OIMKHO MPUMEHATLCA Ha obbekTax 6e3 NOCTOSHHOrO AEeXypcTBa MepcoHana,
JOnyckaeTcsl ero npuMeHeHne Ha oObbekTax C MOCTOSIHHBIM AEXYPCTBOM MepcoHana npu ycrioBuu
4YacToro U 3PPEKTUBHOMO UCMOSNb30BAHMS.

Ons TeneynpaBndeMblX 3M1IEKTPOYCTaHOBOK onepaunn TeneynpabBJieHUdA, TaK Xe KakK U nencreme
yCTpOﬁCTB 3alWnTbl M aBTOMATUKW, HEe OOJIKHbI TpGGOBaTb AONOJTHUTENbBHbIX OonepaTUBHbLIX
I'IGDEKHI'OHEHMVI Ha mecTe (C Bble3J0M U1 BbI3OBOM ONepaTuBHOIO nepCOHana).

Mpn NpMMeEpHO paBHOLEHHbIX 3aTpaTax WU TEXHWKO-3KOHOMWYECKMX MoKasaTensax npeanoyvTeHune
OOJMKHO OTAaBaTbCA aBTOMaTu3aumm nepen teneynpasieHneM.

3.3.91. TenecurHanusauusi [OmMkKHa npegycmaTpuBaTbCs:

ana 0T06pa>|<eva Ha AUcneTyepCcKnUX MyHKTax noJioXXeHud N COCTOAHMA  OCHOBHOIO
KOMMYTauUMOHHOIo o6opyuoeaHM$| TeX QJ3NEeKTPOoyCTaHOBOK, HaxoAdAwKuxca B HenocpeaCTBEHHOM
onepaTtMBHOM YynpaBlieHUN U BeOJeHUN OUCNETHEPCKUX MNYHKTOB, KOTOpble MMEKT CylleCTBeHHOe
3Ha4YeHne Oana pexunma pa6OTbI CUCTEeMbI 3Hepr00Ha6)KeHVl$|;

Ons BBOAa UHpopMaLmmM B BblHUCANTESNbHbIE MALUUHBI Un yCTpOIZCTBa OGpaGOTKM MHopmMaLmm;

Ons nepefayn aBapuiHbIX U npegynpeanTenbHbIX CUTHaNoB.

TenecurHanunsaumss ¢ QNEeKTPOYyCTaHOBOK, KOTOpble HaxoOATCA B OnepaTtuBHOM YynpaBlieHUu
HECKOSTbKMX OMCNEeTYEepPCKUX MYHKTOB, Kak MpaBuno, [OOSKHa MepedaBaTbCs Ha  BbILLECTOSLWUNA
nmcnemepcmﬁ NYHKT nNyTemMm peTpaHcnaunn unn 0T6opa C HMXecToAlero amcnet4epckoro nyHkTa.

Cuctema nepefadn WMHpopMauuKn, Kak npaBusio, OOMMKHA BbINOSHATLCA He Oonee yem C oAHOM
CTyneHblo peTpaHcnaunn.
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[Ons TenecurHanusaumMm COCTOSIHUS WKW MOMOXKEHUS 060py,D,OBaHVIF| ANEKTPOYCTaHOBOK, KakK
npasunno, OofKeH NCnofib3oBaTbCA B Ka4eCTBe AaTyuka ogunH BCMOMOraTenbHbIA KOHTaKT UMW KOHTaKT
pene-noBTopuUTtenA.

3.3.92. TeneusvepeHuss [OmkHbl obecrneunBaTb nepefgayvy OCHOBHbIX 3MEKTPUYECKMX  UIK
TEXHOMOIMYECKMX NapamMeTpoB (XapakTepusyloLmx pexumMbl paboTbl OTAEMbHbIX 3MEKTPOYCTAHOBOK),
HeobXxoOMMbIX ANt YCTAHOBMEHUS! W KOHTPOMS OMTMMarnbHbIX PEXUMOB paboTbl BCeW cucTeMsbl
3HeprocHabXeHUsi B LenoMm, a Takke Ans npefoTBpalleHus Unv NKBMaauum BO3MOXHbBIX aBapuiHbIX
npoLeccoB.

Tenem3mepeHMﬂ Hanbonee BaXHbIX napamMeTpoB, a TaKXe napamMeTpoB, HeobxoamMMbIX ans
nocne,qyrou.l.eﬁ peTpaHcnaunn, CyMMMpoBaHUAa Unmn pernctpaunmn, 4ofmxHbl BbINOMTHATLCA, KaK npaBuno,
HenpepbIBHbIMU.

Cuctema nepenavun TenemsmepeHMVl Ha BblllecToAlmMe aOucneTyepckme MNyHKTbl, KakK npaBuio,
[OOIMKHA BbINONHATLCA He Gonee YemM ¢ 0gHON CTYNeHblo peTpaHcnaunn.

TenenamepeHusi napameTpoB, He TPeOYLIMX MOCTOSIHHOMO KOHTPONS, OOMKHbl OCYLLECTBRSATbLCS
nepuoanYeckn Unm no BbI3OBY.

Mpu BbINOMHEHWU TENEU3MEPEHUn [OIKHbl YYUTbIBaTbCS HEOOXOAMMOCTb MECTHOrO oTcyeTa
napamMeTpoB Ha  KOHTPONMMPYeMblX MNyHKTax. M3ameputenbHble npeobpasoBateny  (4aTyvku
TenemaMmepeHuit), obecneyvBaloliMe MECTHbIA OTCYET MOKa3aHWi, Kak nNpaBWMoO,  [AOSKHbI
yCTaHaBNMBaTbCA BMECTO LUMTOBLIX MPUOOPOB, €cnv Npu STOM COXPaHAETCA KnacC TOYHOCTU
namepeHuin (cm. Takke . 1.6).

3.3.93. O6bembl TeneMexaH13aUuK 3N1IeKTPOYCTAHOBOK, TPeGoBaHUS K YCTPOWCTBaM TenemexaHUKu
W KaHanam cBA3M (TpakT Ternenepegaudv) npv WUCMOSIb30BaHUM CPEACTB TereMexaHuku Ans Lenen
TeneperynMpoBaHna ONpeaensioTca B YacTW TOYHOCTW, HAZEXHOCTU U 3anasfbiBaHusi MHOpMaLmMm
NMPOEKTOM aBTOMATUYECKOTO PEryrnMpoBaHWs 4acToTbl U MOTOKOB MOLLHOCTM B OGbEAMHEHHbIX
aHeprocucTemax. TeneusmepeHuss napamMeTpoB, HeOGXOOAMMbIX AN CUCTEMbl aBTOMaTUYECKOro
perynupoBaHusi YacTOThbl M MOTOKOB MOLLHOCTHW, [AOJHKHbI BbIMOMHATLCS HEMPEPLIBHLIMM.

TpaKT Tenenepenayu, I/ICI'IOJ'IbayeMbIIZ Ona n3amMepeHuna nNoTokoB MOLLHOCTU, a Takke And nepegayu
curHanoB TeneperynmposaHnAa Ha OCHOBHble WK rpynny perynupyrolimx GI'IEKTDOCTaHLl,VIVI, Kak
npasuno, AOJKeH UMETb ,El.y6J'II/IpOBaHHbIl7I KaHan TenemexaHuku, COCTOALMNA U3 ABYX He3aBUCUMbIX
KaHaroB.

B yCTpOVICTBaX TeneMexaHukn [OOJMKHbl OblTb npegycMoTpeHbl  3allunThl, BOS}J,eVICTBy}OLLI,I/Ie Ha
CucTemMy aBTOMATUYECKOro perynupoBaHuUAa MNpu pasinyHbiX MNOBpeXAeHUAX B yCTpOI7ICTBaX nnm
KaHanax tenemMexaHuKkn.

3.3.94. B kaxaom oTaenbHOM criyyae JofkHa OblTb paccMoTpeHa LienecoobpasHoOCTb COBMECTHOMO
pelleHnss BOMPOCOB TenemMexaHm3aumn (OCOBGEHHO NpPU BLINOMHEHUM KaHanoB TeNeMexaHuku W
ANCNETYEPCKMX MYHKTOB) B CUCTEMAX 3M1eKTPO-, raso-, BOAO-, TEMSIO- 1 BO3AYXOCHAGKEHUS U YIIMYHOIO
OCBELLIEHMs1, KOHTPOISA U YNpaBneHus NPOU3BOACTBEHHBLIMU NMPOLECCaMK.

3.3.95. [Ins KpynHbIX NOACTAHLMWIA 1 SNEKTPUYECKMX CTaHLUIA C BONbLUMM YACNOM reHepaTopoB U Npu
3HaYMTENbHBIX PACCTOSIHMAX OT MALUMHHOIO 3arna, NOBbICUTENbHON NOACTAHLMN U APYTUX COOPYXKEHWUIA
3MNEeKTPOCTaHUUM [0 LEHTpanbHOro MNyHKTa YMNpaBneHWs Mpu TEXHUYecKoM LenecoobpasHoCcTu
HeobxoAMMO npegycMaTpuBaTb CpeacTBa BHYTPMODBEKTHOM TenemexaHu3daumm. O6bembl CpeacTs
BHYTPMOOBEKTHON TernemexaHnsaumM [OOIKHbl BbiOupaTbCsa B COOTBETCTBUM C  TpeboBaHmAMHK
TEXHOMOrMYECKOro YnpaBrieHUsi SNeKTPOCTaHLMA, a Takke C TEXHWUKO-3KOHOMMUYECKMMU MoKasaTensiMmn
NPV KOHKPETHOM MPOEKTMPOBaHWM.

3.3.96. MNpu COBMECTHOM NPUMEHEHNN Pa3fNYHbLIX CUCTEM TENEMEXaHUKM HA OOHOM OUCNETYEPCKOM
NyHKTE onepaLun, NpoM3BoaNMbIE AUCMETYEPOM, AOMKHbI ObIThb, Kak NPaBUNo, oANHaAKOBLIMU.

3.3.97. lMpu NpMMEHeHUN YCTPOWCTB TEeNeMexaHUKU OofmkHa ObiTb NpeaycMOoTpeHa BO3MOXHOCTb
OTKITIOYEHWNST HA MECTE:

OOHOBPEMEHHO BCeX Leneil TeneynpasneHus U TenecurHanusauuy npu MoMoLn YCTPOWCTB,
obpasyloLmX, Kak NpaBUo, BUAUMBbIA paspbiB Lenu;

uenei TeneynpaefeHVss M TenecurHanuaaumMnm Kaxgoro obbekta C MOMOLLBH  crieumarnbHbIX
3aXMMOB, UCMbITaTesbHbIX GITOKOB U APYIVX YCTPOCTB, 06pasyowmnx BUOMMBbIV paspbIB LEenu.
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3.3.98. BHellHWe CBA3N YCTPOWCTB TeNemexaHukm [AOMKHbl BbIMNOMHATLCA B COOTBETCTBUM C
TpeboBaHuamu rn. 3.4.

3.3.99. 3nekTpousmeputensHble Npubopbl-npeocbpasoBaTenn (4aTYMKN TeneunsmepeHun), SBssCb
CTaUMOHapHbIMU 3NEKTPOM3MEPUTENBHLIMY Npnbopamu, JOIMKHbI YCTaHaBNMBaTLCA B COOTBETCTBUMN C
rn. 1.6.

3.3.100. B kayecTBe kaHanoB TenemMmexaHukn MoryT 6biTb MCNOMNbL30BaHbl MPUMEHAEeMble ANA APYrX
uerne WM camocTosTenbHble MPOBOAHble (KabenbHble W BO3AYLIHbIE, YMMAOTHEHHblE U
HEYNNOTHEHHbIE) KaHanbl, BbICOKOYACTOTHbIE KaHanbl no BJ1 n pacnpegenvrtensHon ceTw, paguo u
papuopeneviHble KaHanbl CBA3W.

Bbl60p crnocoba opraHmsaunn KaHanoB TeneMexaHUKn, WCnoJib3oBaHWe CyLLeCTBYHLNX WUnn
opraHn3auna caMoCTOATeSIbHbIX KaHasroBs, HeobxoaAMMOoCTb pe3epBupoBaHNA OOJTKHbI onpeanenAaTbcd
TEXHMKO-3KOHOMMNYECKON Ll,eJ'IeCOO6pa3HOCTbIO n Tpe6yeM0171 HaAEeXHOCTbIO.

3.3.101. na paumoHanbHOro MCrorib3oBaHWUsA annapaTypbl TEMEMEeXaHUKM U KaHamnoB CBSA3W Npwu
obecneyeHnn HeobxoaANMON HaAEXHOCTUN M JOCTOBEPHOCTN Nepeaayn uHdopmMaLuum 4onycKaeTcs:

1. TenemsmepeHme MOLLUHOCTU HEeCKONbKMX napannesrbHbIX TNNHWIA aneKkTponepegadn oAHOro
Hanpsa>XeHnda BbINOJTHATb KakK O4HO Tenen3mMepeHmne CyMMapHOVI MOLLHOCTW.

2. Ansa Tenem3amepeHns no BbI30BY HA KOHTPOMMPYEMOM MyHKTE NPUMEHATb 06LLmMe yCTPOMCTBa Ans
OAHOPOAHBbIX M3MEpPEeHWW, a Ha [UCTNeTYEepPCKUX MyHKTax - obwwue npubopbl AN WU3MepeHuw,
MOCTyNarLMX C PasHbIX KOHTPONMPYEMbIX MYHKTOB; MPY 3TOM AOIMKHA ObITb MCKMOYEHa BO3MOXHOCTb
O[HOBPEMEHHOW Nepeaayn unv npuema n3mepeHun.

3. [Ons cokpalwleHuss obbema TeneuMsMepeHWin paccMaTpvBaTb BO3MOXHOCTb 3aMeHbl KX
TenecurHanusaumen npefenbHbIX 3HAYEHUA KOHTPONMPYEMbIX MNapamMeTpoB WKW  YCTPOWCTBaMu
CUrHanu3aumm u permcTpaumm OTKINOHEHWI NapamMeTPOB OT YCTaHOBIIEHHON HOPMbI.

4. [na oOOHOBPEMEHHOW nepedayn HenpepbiBHbIX TenemsMepeHun u  TenecurHanusaumm
NCMonb30BaTb KOMMIEKCHbIE YCTPONCTBA TenemMexaHuku.

5. PaboTa ogHoro nepepatouiero yCTpOVICTBa TeneMexaHMKn Ha HECKOJ1IbKO AMcneT4epCknX NyHKTOB,
a TakxKe oAHoro yCTpOVICTBa TenemMexaHmKn AncneTyepckoro nyHKTa Ha HECKOJIbKO KOHTpONnuUpyembiX
MYHKTOB, B YaCTHOCTK OnA 060pa MHOPMaLMM B rOPOACKMX U CENbCKUX pacnpenenntenbHbIX CETSX.

6. PeTpaHcnsiuus Ha OUCNETYEPCKUIA MYHKT NPEAnpUATUS SNEKTPOCETEN C ANCMNETYEPCKUX MYHKTOB
YYACTKOB 3MeKTPUPULMPOBAHHBIX XXeNe3HbIX AOPOr TenecurHanusaumm n Ternen3mepeHnuin ¢ TAroBbixX
noacTaHUnn.

3.3.102. MuTaHue ycTponcTB TeNeMexaHUKM (Kak OCHOBHOE, Tak U pe3epBHOE) Ha AUCMETYEPCKMX U
KOHTPONMPYEMbIX MYHKTAX OOJPKHO OCYLLECTBNATLCS COBMECTHO C MUTaHMEM annapaTtypbl KaHanos
CBS13U U TENEMEXAHVIKN.

PesepBHOe nWTaHWe YCTPOWCTB TENEMEXaHWKM Ha KOHTPOSIMPYEMbIX MyHKTAX C OrnepaTUBHbLIM
nepeMeHHbIM TOKOM [OJKHO NMpeayCcMaTpuBaThCs NPy HANM4YMM UCTOYHUKOB pe3epBUMpPOBaHUS (apyrve
CeKUUM CUCTEM LUMH, pe3epBHble BBOAbl, aKKyMynaTOpHble GaTapeu YCTPOWCTB KaHaroB CBS3W,
TpaHchopMaTopbl HaMNpsKeHUs Ha BBOAAX, OTGOP OT KOHOAEHCATOPOB CBSI3W M T. N.). Ecnn pe3epBHble
WCTOYHMKM MUTaHUA ANs Kakux-nnbo Apyrnx Lener He npedycMaTpuBatoTcs, TO pe3epBuUpOBaHUE
MUTaAHUA YCTPOWCTB TerieMexXaHWKuM, Kak MpaBuIio, He [OJPKHO npedycMaTtpuBaTtbes. PesepBHoe
nMTaHWe YCTPOWCTB TeNeMEXaHUKM Ha KOHTPONMPYEMbIX MYHKTaX, MMEIOLLMX akKyMynsTOpHble BaTapeu
OMepaTVBHOIO TOKa, [OJMPKHO OCYLLECTBNATLCA Yepe3 npeobpasoBatenu. PesepBHOe nuTaHue
YCTPOMICTB TeNeMexaHvk1, YCTaHOBMEHHbIX Ha AMCNETYEPCKMX MYHKTax 06beaUHEHHBIX SHEPTOCUCTEM U
npeanpusaTUiA 3NeKTPOCeTEN, [OIHKHO OCYLLECTBIATHCS OT HE3aBUCUMbIX UCTOYHUKOB (aKKyMYNSTOPHOW
Gatapen C npeobpasoBaTensamMM MNOCTOSIHHOIO TOKa B MNEepPeMEHHbI, [ABUraTens-reHepartopa
BHYTPEHHEro CropaHusi) COBMECTHO C YCTPOMUCTBaMM KaHANOB CBSI3W U TeJleMeXaHKK.

Mepexon Ha paboTy OT MCTOYHMKOB PE3EPBHOMO MUTAHUS MNMPU HAPYLIEHUWN 3SMEKTPOCHabXeHUs
OCHOBHbIX UICTOYHMKOB JOMKeH OblTb aBTOMaTu3mMpoBaH. HeobxoaMMoCTb pe3epBUpOBaHNUsSt NUTAHKSA Ha
OUCNETYEPCKMX MYHKTAX MPOMBILSIEHHbIX NPEAnpPUATMIA AOMKHA OnpeaensaTtbcs B 3aBMCMMOCTU OT
TpeboBaHuUii No obecneyeHno HAAEXHOCTN 3HEeProcHabXeHus.

3.3.103. Bca annapatypa 1 naHenu TeneMexaHuku JOMmKHbI UMeTb MapKUPOBKY WM yCTaHaBnuBaTbCH
B MecTax, YA0OHbIX Ans aKkcnnyaTaumm.
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MaBa 3.4

BTOPUYHbIE LEMNA

3.4.1. Hactoswasa rnaesa [llpaBun pacnpocTpaHseTcs Ha BTOPWMYHbIE uUenu (uenu ynpaBneHwus,
CUrHanM3aumm, KOHTPOIs, aBTOMaTVKVN U PENIENHON 3aLLUTbl) SNIEKTPOYCTaHOBOK.

3.4.2. Paboyee HanpshkeHMe BTOPWUYHBLIX LIENEN MNPUCOEAMHEHUsI, KOTOPOe He MMEET CBS3M C
OpyrMMn NpUCOeaMHEHNsIMUM U annapaTtypa KOTOpOro pacrnofioxeHa OTAeNbHO OT annapaTtypbl ApYyrux
npucoeavHeHN, OO0MKHO GbiTb He Bbiwe 1 kB. Bo Bcex ocTtanbHbIX crnydasx pabodee HanpskeHue
BTOPUYHbIX Lienen AomKHO ObiTb He Bbiwwe 500 B.

VicnonHeHne npucoegnHaeMblX annapatoB AOJHKHO COOTBETCTBOBAThL YCIIOBUAM 0pr>|<a|ou.|.el7|
cpeabl n TpeGOBaHMﬂM ©6e3onacHoCTL.

3.4.3. Ha anekTpocTaHumMsix M nOACTAHUMAX ANs BTOPWUYHBIX Lenen cnegyet MNpUMEHsITb
KOHTPOnbHbIE kKabenu ¢ antoMUHNEBBLIMU XUNaMn 13 NONYTBEPAOro antoMnHms. KoHTpornbHble kabenu ¢
MeHbIMW Xunamu cnegyeT NPUMEHSATb TONbKO BO BTOPUYHbIX LIENsX:

1) aneKTpocTaHUMI ¢ reHepaTtopamu MolHocTeo 6onee 100 MBT; npy 3TOM Ha 3anNekTpoCTaHUUSIX
ONs BTOPUYHOM KOMMYTaLUM U OCBELLUEHUS OOBLEKTOB XMMBOOOOYUCTKU, OYUCTHBIX, WMHXEHEPHO-
ObITOBLIX M BCMOMOraTENbHbIX COOPYXEHWUNA, MEXaHWYECKUX MacCTEpPCKUX W MYCKOBbIX KOTENbHbIX
crnegyeTt NPUMEHSITb KOHTPOIbHbIE Kabenu ¢ antoMUHUEBBLIMU XUNamu;

2) PY u nogcrtaHumi ¢ Bbicwmnm HanpsbkeHnem 330 kB un Bbilwe, a Takke PY u nogcrtaHumm,
BKITHOYAEMbIX B MEXCUCTEMHbIE TPaH3UTHbIE NTMHUK 3MeKTponepeaayu;

3) andpdepeHUManbHbIX 3alUMT WWH U YCTPOWCTB pe3epBMpOBaHUS oTkasa Bbikntovatenen 110-220
kB, a Takke CpeAcTB CUCTEMHON NPOTMBOABAaPUNHOW aBTOMATUKK;

4) TEXHONOMMYECKNX 3aLLUNT TEMSOBbIX 3NEKTPOCTaHLNN;

5) ¢ pabounm HanpsxeHnem He Bbiwe 60 B npu anameTtpe xwn kabenen n nposogos 4o 1 Mm (cm.
Takke 3.4.4);

6) pa3meLLaeMbIx BO B3pbIBOONACHbIX 30Hax knaccos B-l n B-la anekTpocTtaHumii u nogctaHumi.

Ha npoMbIWNEHHbIX NpeanpuaTUaX Anst BTOPWUYHBLIX Lenei crnegyeT NPUMEHATb KOHTPOSbHbIE
kabenu ¢ anioMomMeaHbIMU UM antoMUHUEBBIMM XUITaMu M3 NOMyTBEPAOro antoMuHusA. KOHTponbHbIe
kabenu c MefHbIMW Xunamu crnegyeT NPUMEHSITb TOMbKO BO BTOPWYHBLIX LEMSX, pasMeLlaemblX BO
B3pbIBOOMNACHbLIX 30Hax kraccoB B-lI n B-la, BO BTOPUYHBIX UENsiX MEXaHW3MOB [OOMEHHbIX W
KOHBEPTEPHbIX LEXOB, [MaBHOW JNNHUN OOXMMHBIX W HENpPEpPbIBHbIX BbICOKONPOU3BOAUTENBHBLIX
NpOKaTHbIX CTAHOB, 3NEKTPONPUEMHMKOB 0COBOM rpynnbl | Kateropmm, a Takke BO BTOPUYHBIX LEnsix ¢
paboymm HanpspkeHuem He Bbiwe 60 B npu anameTtpe xun kabenen n npoeogos Ao 1 MM (CM. Takxke
3.4.4).

3.4.4. Mo ycnoBuito MexaHN4ecKon NPOYHOCTK:
1) Xunbl KOHTPONbHbIX kabenen ANA NMPUCOEAMHEHUS NOA BUHT K 3aXvMMam naHenew v annapartos
2
OOIMKHbI MMETb ceveHusi He MeHee 1,5 MM~ (a Npu NpMMEeHeHUN cneuunanbHbIX 3aXXMMOB - HE MeHee

2 2 . 2 2
1,0 Mm ) ona megu n 2,5 MM ans antoMnHXS; Ons TOKOBbIX Lenen - 2,5 Mm  gna megm n 4 mm - ans
anoMUHUS; ONns HEeOTBETCTBEHHbIX BTOPMYHLIX LEnel, Ans uenen KOHTPONst W  curHanusaumm

2
[onyckaeTca npucoeanHeHne nog BUHT kabenen ¢ MegHbIMM Xunamm cedeHmem 1 mm

2) B uUensx c pabouum HanpsbkeHnem 100 B u Bblle ceveHne MedHbIX Xun  Kabenew,

2
npucoeavHseMbIX Nankon, 4OMKHO ObiTb He MeHee 0,5 MM ;
3) B uenax c pabouum HanpsbkeHmem 60 B u Huxe puametp MegHbIx xun  kabenen,

NPUCOEeAMHAEMbIX NANKON, OOIMKEH ObITb He MeHee 0,5 MM. B ycTpoicTBax cBs3un, TeENEMexaHukm u um
Nofo6GHbIX NUHEHbIE Lienu crneayeT NPUCOEAUHSITE K 3a)KMMaM MNof, BUHT.
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MpucoegnHeHne OAHOMPOBOMOYHBLIX WM (MOA4 BWHT WM NaWKoW) OOMycKaeTCA OCYLEeCTBNATb
TONMbKO K HENnoABWXHbIM 3neMeHTam annapaTtypbl. [1pycoeavHeHne Xun K NoABMXKHBIM UMW BbIEMHbIM
anemMeHTaM annapartypbl (BTbIYHbIM COEAUHUTENSIM, BblIEMHbIM OrokaM v Ap.), a Takke K MaHensam u
annaparam, noaBep>XeHHbIM B1Ubpauuu, cregyeT BbINOMAHATb TMOKMMY (MHOFONPOBOOYHBLIMU) XXUMTaMMU.

3.4.5. CeueHne xun kabenen n NnpoBOAOB AOMKHO YAOBNETBOPATbL TpeboBaHUAM Mx 3awimTbl oT K3
6e3 BblAEPXKKM BPEMEHW, AOMYCTUMbIX ANUTENbHBLIX TOKOB cOrnacHo rm. 1.3, TepMUYecKon CTOMKOCTU
(ans uenen, naywmx OT TpaHcdoOpmaTopoB Toka), a Tawke obecneumBaTb paboTy annapaToB B
3ajJaHHOM Kriacce TOYHOCTU. [Mpu 3TOM JOIMKHbI ObITb COBMIOAEHbI CrieaytoLme YCNOoBUS:

1. TpaHccopmaTopbl TOKA COBMECTHO C 3NEKTPUYECKUMU LEensaMU OOSDKHbI paGOTaTb B Knacce
TOYHOCTHU:

ONsi pacYeTHbIX CHETYMKOB - no M. 1,5;

Ans 1M3MepuTenbHbIX npeobpasoBaTenen MOLLHOCTW, WCMOMb3yeMblX AN BBOAA MHdOPMauuM B
BblYMCIMTESbHBIE YCTPOMCTBA, - NO M. 1.5, Kak AN CYETYMKOB TEXHUYECKOTO YYeTa;

AN LWMTOBbLIX NPUBOPOB M M3MEepUTENbHLIX Npeobpa3oBaTeneit Toka U MOLLHOCTU, UCMONb3yeMbIX
ONsi BCEX BUAOB M3MEPEHWUM, - HE HUXKE Krnacca TOYHOCTU 3;

ANS 3awWwmThbl, Kak Nnpasuno, B npegenax 10%-How norpewwHocTu (cM. Takke rm. 3.2.).

2. AnA uenen HanpsXxXeHWs NOTepu HanpsKeHus OT TpaHcdopMaTopa HamnpsKeHUs npu ycrnoBuu
BKIHOYEHMSI BCEX 3aLLMT 1 NpMBOPOB JOMKHbI COCTaBMATD:

[0 PacyeTHbIX CYETYMKOB W M3MEepUTENbHbIX NpeobpasoBaTeneit MOLLHOCTW, UCMOMb3yeMbiX Ans
BBOAa UHGOPMaLun B BblYUCIUTENBbHBIE YCTPONCTBA, - He 6onee 0,5%;

[0 pacyeTHbIX CHYETYMKOB MEXCUCTEMHBIX NTIMHWUIA anekTponepenayun - He 6onee 0,25%;
[0 CYETYMKOB TEXHUYECKOrO yyeTa - He 6onee 1,5%;

00 LWMTOBbIX NPMOOPOB U AaTYMKOB MOLLHOCTM, UCMONb3YEMbIX ANt BCEX BUOOB U3MEPEHUI, - He
oonee 1,5%;

[0 naHenew 3awuTbl 1 aBToOMaTukKM - He bonee 3% (cm. Takke rn. 3.2.).

MpW COBMECTHOM MUTaHUM YKa3aHHbIX Harpy3ok Mo OBLMM Xunam KX CeYeHUe AOMKHO ObiTb
BbIGPAHO MO MUHUMANBHOW U3 AOMYCTUMBIX HOPM MOTEPU HAMNPSHKEHUS.

3. D,J'Iﬂ uenen onepaTtmMBHOIo ToKa NoTepu HanpsaXXeHUa OT MCTOYHUKA NUTaHUA OOJKHbI COCTaBNATh!

[0 NaHenu yCTpoWCTBa WM OO 3NEKTPOMAarHUTOB YrpaBreHWsi, He UMELMX (POPCUPOBKU, - He
6onee 10% npu HanbonbLIEM TOKE Harpy3Kku;

[0 3MNEeKTPOMarHUTOB YNpaBreHusl, UMEILLMX TPEXKPaTHY0 1 Gonbluylo opcupoBky, - He Gonee
25% npun bopcnpoBOYHOM 3HAYEHMM TOKA.

4. ina uenen HanpsxeHns yctponcts APB noteps HanpsXeHus oT TpaHcdopmaTopa HanpsikKeHus
[0 U3MepuTenbHOro opraHa AofkHa cocTaBnsATh He 6onee 1%.

3.4.6. B ogHOM KOHTpoOnbHOM KaGene gonyckaeTcs 0GbeanHeHWe Lenein ynpasneHnsl, U3mepeHus,
3alMTLI U CUTHANU3aUuuM MOCTOSIHHOMO U MEPEeMEHHOro TOKa, a TakkKe CUIMOBbIX Lernen, NuTaroLmx
3MEKTPONPUEMHUKN HEBOIMbLLON MOLLHOCTY (HanpuMep, aNeKTPoABMraTenv 3aaBmkek).

Bo usbexaHune yBenUYEHUs MHOYKTMBHOTO COMPOTUBREHMS XWUn kabenen pasBofKy BTOPUYHBLIX
uenen TpaHcOpMaTOPOB TOKa U HaMpsiKeHNst He0BXOAUMO BbIMOSHATb TaK, YTOObI CyMMa TOKOB 3TUX
Lenen B kaxxgom kabene Gbina paBHa Hynio B MOBObIX pexumax.

[onyckaeTca npuMeHeHne obLmx kabenei Ans Lenein pasHbIX NPUCOEANHEHWUI, 32 UCKITIOYEHNEM
B3alMHO PE3epPBUPYEMbIX.

3.4.7. Kabenwu, kak npaeumno, crieayeT NpUCOeauHATb K cGopkaM 3axumoB. [pucoeguHeHue OBYX
Me[HbIX XU kKabens nod OAMH BUHT He PEKOMEHOYEeTCs, a ABYX antoMUHUEBLIX XM He AONycKaeTcs.

K BbiBOgaM n3mMepuTersnbHbIX TpchcbopmaTopos nnn oTaesNbHbIM annapartam kabenu gonyckaeTca
npucoeanHATb HenocpeacTBeHHO.
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VicnonHeHne 3aXMMOB AOMKHO COOTBETCTBOBATbL MaTepumarny U CeYeHMIo Xun kabenen.

3.4.8. CoeanHeHne KOHTPOMbHbLIX Kabenem C uenbio yBENUUEeHWs UX ONWHbI OOMycKaeTcs, ecnu
ONvHa Tpaccbl MpeBblllaeT CTpouTenbHyl AnuHy kabensd. CoeguHeHve kabernen, uMerOLMX
MeTannuyeckyto o60mnouky, crieqyeT oCyLLEeCTBMATb C YCTAHOBKON repMeTUYHbIX MydT.

Kabenu c HemeTannuueckon obOMOYKOM MMM C aniOMUHMEBBIMU XWUMaMu crieqyeT COeOuHATb Ha
NMPOMEXYTOYHbIX pSAax 3aXUMOB MU C MOMOLLBK creumanbHbiX MydT, npegHasHadeHHbIX ONnS
[OaHHOro Tuna kabenen.

3.4.9. Kabenu BTOpuUYHBIX Lienewn, xunbl kabenen n nposoaa, NprucoeanHsaemsle kK cbopkam 3aXnmoB
“nu annapaTam, AOMMKHbI UMETb MapKUPOBKY.

3.4.10. Tvnbl NpoBodoOB M kabenen ANsi BTOPUYHbLIX LiEMEN, Cnocobbl MX MPOKMAAKM M 3alUuTb
cneayet Bblbupatb ¢ yyeTom TpeboBaHui rn. 2.1-2.3 n 3.1 B TOM 4acTu, B KaKOW OHU HE U3MEHEHbI
HacTosien rnasoit. Mpu npoknagke NpoBoAoB W kabener No ropsiuyMM NMOBEPXHOCTAM MMM B MecTax,
rae v3onsaumMsi MoXeT nogBepraTbCsl BO3OENCTBMIO Macen W OpYyrux arpeccuBHbIX cped, crnegyet
NPUMEHATb cneLuunanbHble NnpoBoaa u kabenu (cm. rm. 2.1).

MpoBoga u xwunbl kabens, MMelLMe HECBETOCTOMKYH M3OMSLMI0, AOMKHbI ObiTh 3aluiLeHbl OT
BO3€eNCTBUS CBeTa.

3.4.11. Kabenun BTOpMYHbLIX LUenen TpaHchopmaTopoB HanpsxkeHus 110 kB un  Bobiwe,
npoknagbiBaemble OT TpaHcopmaTtopa HanpsKeHust OO0 LWuTa, AOIDKHbI MMETb MeTarnmMyeckyto
000nouKy mnm GpoHo, 3a3eMrneHHyo ¢ 0benx cTopoH. Kabenu B Liensax OCHOBHbIX U AOMNOMHUTENbHbIX
obMOTOK ofHOro TpaHccgopmartopa Hanpsbkenuss 110 kB v Bbile Mo Bcew AnuHe Tpaccel cnegyet
npoknaabiBatbe psagom. [ns uenen npubopoB u yCTPOMCTB, YyBCTBUTENbHBIX K HaBOAKaM OT APYrnx
YCTPOWCTB MNWN NPOXOASALUMNX PSAOM Lienem, A0MmMKHbl ObiTb NMPUMEHEHbI 3KpaHMPOBaHHbIE NPOBOAA, a
TaKkKe KOHTPOrbHble kabenun ¢ obLwmum akpaHoOM nnu Kabenu ¢ aKpaHMPOBAHHBIMM XUNamu.

3.4.12. MoHTax uener NOCTOSAHHOrO N NepemMeHHOro Toka B Nnpefenax WUToBbIX YCTPONCTB (naHenw,
NynbThl, WKadbl, SWWKA U T. M.), @ TakKe BHYTPEHHNE CXEMbl COEAVHEHMI NPUBOAOB BbIKINOYaTENew,
pasbeauHuTenen u Opyrux YCTPOMCTB MO YCMOBUSAM MEXaHUYECKOW MPOYHOCTU [OOIDKHbI ObiTb
BbIMNONHEHbI NPOBOAAMU UMK Kabensmu ¢ MegHbIMU XXUnamm Ce4EHNEM HE MEHEE:

2
AnNa 0gHONPOBOJIOYHbIX XU, NPpUcoeanHAEeMbIX BAHTOBbIMU 3aXXUMaMU, 1,5Mm ;

2
[ANa OQHOMPOBOMOYHbIX XMUI, NPUCOeanHAEMbIX nankon, 0,5 MM

ONs MHOrONPOBOSOYHLIX KU1, NPUCOEAMNHSAEMbIX NANKOW MW MOA BUHT C NOMOLLbLIO CneumnarnbHbIX
2
HakoHe4HukoB, 0,35 MM ; B TeXHMYECKM 0BOCHOBAHHbIX cny4yadax gonyckaeTca npuMmeHeHme nposoaoB
2
C MHOroNpPOBOSIOYHLIMU MELHbIMMW Xunamu, NpucoegmHsIeMbIMM Nankon, cedeHmem meHee 0,35 um

2
HO He MeHee 0,2 MM

ONS XWUn, NpUCOeaMHAEMbIX Nakon B Liensax HanpsbkeHnem He Bblwe 60 B (gucneTtuepckue WnTbI U

2
NynbTbl, yCTPOWCTBA TENEMEXaHuku 1 T. n.), - 0,197 mm  (guameTp - He meHee 0,5 MMm).

MpucoeanHeHWe OAHONPOBOMOYHBIX WM (MOA BWMHT WM MalKow) [OOMyckaeTcsl OCYLeCTBMATb
TONbKO K HEMOABWXHBIM 3NeMeHTam annapaTypbl. [pucoeguHeHne Xun K NoABWXHBIM UM BblEMHbIM
anemeHTam annapaTtypbl (PasbeMHbIM COEAVHUTENAM, BbleMHbIM 6nokam 1 Ap.) cnegyeTt BbINONHATb
rMOKMMM (MHOTONPOBOMOYHBIMM) XUNamu.

MexaHn4yeckue Harpys3ku Ha MmecTta nankm npoBOOOB He A0MYyCKakTCA.

Ons nepexogoB Ha ABepubl yCTpOI7ICTB OOJDKHbI ObITb NpUMeHeHbl MHOronpoBOJIOYHbIE NpoBOoAA
2
ceyeHveM He meHee 0,5 mm ; OonyckaeTca TaKxe npumeHeHue npoBoAgoB C OAHOMPOBOJIOYHLIMU

2
XUNamu ceyeHMeM He MeHee 1,5 MM Mpu YCNoOBWMM, YTO XIyT NPOBOAOB paboTaeT TOMbKO Ha
Kpy4yeHue.

CeueHune npoBoAOB Ha LWMUTOBbIX yCTpOVICTBaX n apyrux msgennax 3aBOACKOro M3rotoBlieHUA
onpeagendeTca TpesoBaHMﬂMVl ux 3awmtbl oT K3 6Ge3s BblIAEPXKN BpeMeHUn, OonyCTUMbIX TOKOBbIX
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Harpy3ok cornacHo . 1.3, a ansa uenen, MAywMX OT TpaHcOPMAaToOpOB TOKa, KpPOMEe TOro, M
TEPMUYECKOW CTOMKOCTbIO. [INs MOHTaxa cnegyeT NpuUMeHaTb npoBoda W kabenu ¢ usonaumen, He
nogAepxvBaroLLer ropeHve.

MpumeHeHve NpoBoAOB 1 kabenen ¢ antoMUHNEBBLIMY XUNamu Anst BHYyTPEHHEro MOHTaXa LUUTOBbIX
YCTPOWCTB HEe AONyCKaeTcs.

3.4.13. CoeavHeHns annapatoB Mexay cobor B npeaenax ogHOW NaHenu crieQyeT BbINOMHATb, Kak
npaBuno, HenocpeacTBeHHO 6e3 BbIBEAEHMS COEQUHSIHOLLNX MPOBOAOB Ha MPOMEXYTOYHbIE 3AXKUMBbI.

Ha 3axumbl unu ucnbiTatenbHble 6510k O0MKHbI ObiTb BbIBEAEHLI LEenu, B KOTOpbIe Tpe6yeTc;|
BKIMKOYaTb UCNblTaTellbHble U NPOBEPOYHbIe annapaTtbl U l'lpl/l60pbl. PeKomeH,qyeTcn TakKXe BbIBOAUTb Ha
paa 3aXKMMoB Lenu, nepekniyeHmne KOTopbixX Tpe6yeTc9| Ana NSMeHeHUda pexnma paGOTbI yCTpOVICTBa.

3.4.14. TIpoMexyTOoYHble 3aXWUMbl CriefyeT ycTaHaBnMBaTh TOMbKO TaMm, rae:
npoBofg nepexoauT B kabenb;

O6'be,D,VIH9HOTC$I OAHOMMEHHDbIE Lenn (cGopKa 3aXXumoB u,eneﬁ OTKJTIOHEeHU4, u,ene17| Hanps>XeHna un T.
n.);

Tpe6yeTc;| BKNo4YaTb MepeHOCHble WucnbiTaTellbHble U U3MepUTeNbHble annapatbl, ecnn HeT
ncnblTaTenbHbIX G5I0KOB MM aHaNOrMYHbIX yCTpOIZCTB;

Heckonbko kabenen nepexoautT B OOWMH kabenmb WNM nepepacnpeensitoTcst Lenu pasnmnyHbIX
kabenen (cm. Takke 3.4.8).

3.4.15. 3axumbl, OTHOCALUMECA K pas3HbiM NPUCOEAUHEHWAM WAM YCTPOMCTBaM, AOMKHbl ObiTb
BblAeNeHbl B OTAeNbHbIE COOPKN 3aXXMMOB.

Ha pspax 3akumMoB He [OJKHbl HaxoAuTbCs B HENocpeACTBEHHOW O6nM3ocTU oauMH OT ApYyroro
3aXUMbl, CINy4yallHOe COedMHEeHMEe KOTOPbIX MOXeT Bbl3BaTb BKIIOYEHME UMW  OTKIIOYEeHue
npucoeanHeHnst unn K3 B Liensix onepaTyBHOIO TOKa UMK B LeNsiX BO30YXaeHus.

Mpu pasmelleHnn Ha naHenu (B Lwkady) annapaTypbl, OTHOCSALWENCS K pasHbIM BUAAM 3aluuUT Unu
OPYrMX YCTPOWCTB OAHOrO MpucoeauMHeHus, nofjada NUTaHUS OT MOSOCOB OMNepaTUBHOIO ToKa Yepes
cOOpKM 3aXMMOB, a TaKkKe pasBoaKa 3TUX Lienei Mo naHenu AoMmkHbl BbiTb BbINOMHEHbI HE3aBUCUMO
ANS KaXaoro BMaa 3allumT Unn yCTPoncTB. Ecnn B LENsX OTKMIOYEHUS OT OTAENbHBLIX KOMMMEKTOB 3aLLuT
He npeaycMaTpuBalOTCs Haknagku, TO MPUCOEAMHEHME 3TUX Lienei K BbIXOAHOMY pene 3aliuTbl Uiu
LensM OTKIOYEeHWs BbIKMoYaTens crneayeT OCYLIECTBNATb 4Yepe3 OTAenbHble 3axuMbl COOpKU
3a)XKMMOB; NPW 3TOM COEAMHEHMWSI MO NaHenu yKkasaHHbIX LUenein crnegyeT BbIMOSHATL HE3aBUCUMO ANs
Ka)Kaoro BuMaa 3alumT.

3.4.16. [Ansa npoBeaeHUs 3KCNnyaTauMOHHbIX MPOBEPOK U UCMbITAHUIA B LENSX 3aLLNTbl U aBTOMATUKN
cnepyeT npegycMaTpvBaTh UCMbITaTeNbHble GNOKN NN U3MEPUTENbHBIE 3aXMMbl, obecnevmBatoLLme
(3a wucknioveHnem criyyaeB, OroBopeHHbix B 3.4.7) 6e3 oTcoeguHeHUMs NpPOBOAOB U kabenen
OTK/IOYEHNE OT MWCTOYHMKA OnepaTMBHOIO TOKa, TpaHCcOopMaToOpOB HaMPsHKEHMs W Toka C
BO3MOXXHOCTbIO MpeaBapUTENIbHOIO 3aKopayMBaHUS TOKOBbIX LiENer; NPpUcoeauHeHne UCnbITaTeNbHbIX
annapaTtoB A5 TPOBEPKU U HAaNaaKu YCTPOWCTB.

yCTpOVICTBa peneﬁHoPl 3awnTbl K aBTOMATUKK, nNepuoanmyeckn BbiBOOAUMbIE U3 paﬁOTbl no
Tpe6OBaHI/IFIM pexnuma ceTn, YCNnoBUAM CenekKTUBHOCTU ApyrMM npuyYnHam, OOJDKHbl UMETb
cneunanbHble I'IpVICI'IOCO6J'IeHMH Aana BbiBoOga UX 13 pa6OTbI onepaTtnBHbIM NepcoHasioM.

3.4.17. COOpku 3axMMOB, BCMOMOraTesfbHble KOHTaKTbl BbIKMOYaTenen u pasbeauHuTenen wu
annapartbl AOMKHbl YCTaHABNMBATLCS, a 3a3eMNsAloWwmne NPOBOAHUKA MOHTUPOBATLCS Tak, YTOOLI Obina
obecneyeHa JOCTYMHOCTL M 6e3onacHOCTb 06cnyxmMBaHUst COOPOK 1 annapaToB BTOPUYHbLIX Lienewn 6e3
CHATUSI HANPSPKEHNST C NEPBUYHBIX Lienern HanpsikeHneM Bobiwe 1 kB.

3.4.18. U3onsaums annapaTtypbl, NPUMEHSEMON BO BTOPWYHbLIX LEMsX, AOMMKHA COOTBETCTBOBaTb
HopMaM,  onpefensieMbiM  paboyMm  HanmpspKEeHMEM  UCTOYHMKA  (MnNM  pasgenuTenbHOro
TpaHcdopmaTopa), MMTaKLLEro AaHHble Lenu.

KoHTponb umsondumm Uenen onepaTtUBHOrO MOCTOSIHHOMO W MEPEMEHHOro Toka cnepyet

npegycMaTtpuvBaTb  Ha  KaKOOM  HE3aBMCMMOM  WUCTOYHMKE  (BKMoYas  pasgenuTenbHble
TpaHchopMaTopskl), He UMetoLLEM 3a3eMIIeHUS.
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yCTpOVICTBO KOHTpONA unsonaunn OO0J1HKHO obecneumBaTtb nogavy curdana npu CHMWXeHun mnsonaummn
HWXe yCTaHOBJIEHHOIo 3Ha4yeHund, a Ha NOCTOAHHOM TOKe - TakXke naMepeHne 3Ha4eHus conpoTmBIieHnA
n3onaumm nonrcoB. KOHTpOJ'Ib n3onaumm gonyckaetcda He BbINONHATL npu Hepa3BeTBJ’IeHHOl7I cetn
onepaTtMBHOIO TOKa.

3.4.19. luTaHne onepaTMBHBIM TOKOM BTOPWUYHBIX LEMEeN Kaxaoro npUCOeduHEeHVs cneayet
OCYLLECTBNATb Yepe3 OTAenNbHble NPeAoXPaHUTENU M aBTOMaTUYecKMe BbikNioYaTenu (MpuMeHeHne
nocnegHnx NpeanoyTUTEnbHO).

lMuTaHne onepaTMBHLIM TOKOM Lienen peneviHon 3awuTbl U yNpaBneHUs BbIKNoYaTeNAMU Kaxgoro
npucoeavHeHns A[OMKHO NpeaycMaTpuBaTbCH, Kak MpaBuio, 4epes OTAefnbHble aBToOMatuyeckune
BbIKIOYATENN UNW  NpefoxpaHUTenu, He CBA3aHHble C  ApyriumMy  uensmu  (curHanusauus,
3neKkTpomarHuTHas 6nokuposka v T. n.). [lonyckaeTcss COBMECTHOe nMMTaHue Lenei ynpasneHus u namn
curHanusauum nonoxeHus yrnpasnsemoro annapara.

Ons npucoeamHenni 220 kB v Bbiwe, a Takke Ans reHepatopos (6nokos) mowHocTeo 60 MBT 1
6onee [AOMKHO OblTb MNPedyCMOTPEHO pasfernibHoe NWTaHue OnepaTuBHbIM TOKOM (OT pasHbIX
npegoxpaHvTenemn, aBToOMaTUYeCKNX BbIKNoYaTenen) OCHOBHbIX U Pe3epBHbIX 3aLLuT.

Mpn nocnepoBaTenbHOM BKMAYEHWM aBTOMATMYECKUX BbIKNoYaTenew u npegoxpaHuTenen
nocnegHne AOMKHbI OblTb YCTaHOBMEHblI Mepes aBTOMaTWYECKUMW BbIKMOYaTeNsAMu (CO CTOPOHBI
NCTOYHUKA NUTaHUS).

3.4.20. YcTtpoucTBa peneviHoW 3awuTbl, aBTOMaTWKU W YNpaBreHWs OTBETCTBEHHbLIX 3N1EMEHTOB
AOIMKHbI MMETb NOCTOSAHHO AENCTBYIOLUIA KOHTPOMb COCTOSHMS Lenew NUTaHns onepaTuBHbIM TOKOM.
KOHTpOnb MOXeT OCyLeCTBNATLCSA NPUMEHEHNEM OTAernbHbIX pene wunv namn nvbo npu nomoLum
annapaTtoB, npegycMaTpuBaemblX QA1 KOHTPOMSA WCMpPaBHOCTWM LeEenu nocreytollen onepauuv
KOMMYTaLMOHHbIX annapaTtoB C AUCTaHLMOHHBLIM yrpaBrieHeM.

ﬂ,]‘lﬂ MeHee OTBEeTCTBEHHbIX yCTpOIZCTB KOHTPOJTb NNTAaHUA MOXET OCYLLUEeCTBIATLCA nogaven curHana
00 OTKIMOYEHHOM NOMOXEHMM aBTOMAaTUYECKOrO BbIKIIOYaTeNs B Lenmu onepaTtnBHONO TOKa.

KoHTponb ncnpaBHOCTH Lienun NocneayoLen onepaummy JomkeH ObiTb BbIMOMIHEH NPU HANM4Mn B Hew
BCMOMOraTenbHOro KOHTakTa KOMMYTauMOHHOro annapaTta. [Mpu 3TOM KOHTPOfb MCMPaBHOCTU Lenu
OTKIOYEHMS JOIMKEH ObITb BbIMOSIHEH BO BCEX CMyYasx, @ KOHTPOMb MCMPaBHOCTY Lienu BKIIOYEHWS - Ha
BbIKITIOYATENAX OTBETCTBEHHbIX 3NIEMEHTOB, KOPOTKO3aMblKaTenen n Ha annapaTax, BKIo4aeMbiX noj
JelcTBMEM YCTPONCTB aBTOMaTU4eckoro BBoaa pesepsa (ABP) unu teneynpasneHus.

Ecnn napamMeTpbl uenen BKNOYEHUS npmuBoaa He obecneymBaloT BO3MOXHOCTb KOHTpOnNA
McnpaBHOCTU aTOoM Lenu, KOHTPOJIb HE BbINONTHAETCA.

3.4.21. B anekTpoycTaHOBKax, Kak mpaBuno, forkHa ObiTb obecneveHa aBTomMartuyeckas nogava
CMrHana O HapyleHWM HopManbHOroO pexuma paboTbl M O  BO3HWMKHOBEHWM  Kakux-nnbo
HEenCcnpaBHOCTEN.

MpoBepka UCMpaBHOCTM 3TOW CUrHanusaumm [oSkHa ObiTb NpeaycMOTpeHa MepuoauyveckuM ee
onpoboBaHunemM.

B ANEeKTPOYyCTaHOBKaX, pa60Tamu4mx 6e3 NOCTOsIHHOIo OeXypctBa nepcoHana, OOJIKHa ObITb
obecneyveHa nogaya curHana B NYHKT HaxoXXgeHua nepcoHana.

3.4.22. Llenn onepaTUBHOIO TOKa, B KOTOPbIX BO3MOXHA JIOXXHAasi paboTa pasnuyHbIX YCTPOMCTB OT
nepeHanpsikeHus npu paboTe 3MeKTPOMAarHUTOB BKIIOYEHWS WNW OPYrUX anmnapaTtoB, a Takke npu
3aMbIKaHUSAX Ha 3eMJTH0, AOJPKHbI ObITb 3aLLUULLEHDI.

3.4.23. 3aszemneHve BO BTOPUYHbLIX LENsix TpaHCOpMaTopoB TOKa crefyeT npegycmaTpvBaTth B
OOHOM ToYke Ha Onwkanwen oT TpaHcOpPMATOPOB Toka COOpKe 3aXWMOB WM Ha 3aXumax
TpaHCcOpMaTopoB TOKa.

Ona 3awmTt, 06beAMHALWMX HECKOIBbKO KOMMMEKTOB TPaHCOPMaTOPOB TOKa, 3a3eMeHne A0MKHO
ObITb MPegyCcMOTPEHO Takke B OOHOM TOYKE; B 3TOM Cryyae [JonyckaeTcs 3a3eMileHne 4epes
NpoOVBHOM nNpefoxpaHuTenb C MNPOOMBHBIM HampsbkeHnem He Bbilwe 1 kB ¢ wyHTUpyoWwmm
conpoTtueneHnem 100 Om anga cTekaHust CTaTMYeckoro 3apsaa.

BTopuyHblE OGMOTKM NMPOMEXYTOUHBIX pPa3faenuTenbHbiX TpaHcopMaTOpPOB Toka OOMycKaeTcsl He
333eMnsATh.
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3.4.24. BtopuyHble 0OMOTKM TpaHccopMaTopa HaMNPsHKEHUS OOIMKHbI  ObITb  3a3eMiieHbl
coefMHEHNEM HEeNTPanbHOW TOYKN UMM OOHOMO U3 KOHLLOB OOMOTKM C 3a3eMMSIIOLLNM YCTPOUCTBOM.

3a3emneHne BTOPUYHbIX OBMOTOK TpaHcdopmaTopa HanpsKeHus OAOMMKHO OblTb BbINOMHEHO, Kak
npaBuno, Ha OGnuxaviwen OT TpaHcdopmaTopa HanpsHkeHns cOopke 3aXMMOB MNN HAa 3axumax
TpaHcdhopMaTopa HanpsKeHus.

Jonyckaetca obbeauHeHVe 3a3eMnsieMblX BTOPWUYHBIX Liened HeCcKOMbKUX TpaHcopmMaTopoB
HanpsbkeHWs OOHOro  pacnpefenuTEnbHOro YCTporucTBa obuer 3asemndwolen wuHkon. Ecnn
yKa3aHHble LUMHKM OTHOCATCHA K pasHblM pacnpefenutenbHbiM YCTPOWCTBAM U HaXoAATCSl B pasHbIX
noMeLLEeHNsX (HanpuMep, penerHble WuTbl pacnpegenuTenbHbliX YCTPONCTB PasfnnyHbIX HanpsKeHun),
TO 9TU LUMHKM, KaK NpaBuIio, He cregyeT COeAnHATbL Mexay CoboMn.

Ons  TpaHcdopMaTopoB HaMpsiKEHWUs!, MUCMOMb3yeMblX B Ka4yeCTBE WCTOYHWKOB OMEPATUBHOIO
NepeMeHHOro Toka, ecrnv He npedycMaTpvBaeTcsi paboyee 3asemMrieHne OJHOrO M3 MOMICOB CeTu
onepaTUBHOMO TOKa, 3alUUTHOE 3a3eMIiieHWEe BTOPUYHbIX OBMOTOK TpaHchOpMaTOpOB HaMpsKEHUs
[OIKHO BbITb OCYLLECTBIEHO Yepe3 NPOBUBHOWM NPeaoOXpPaHUTESb.

3.4.25. TpaHccopMaTopbl HaMnpsbkeHUs OOSMKHbI ObiTh 3alimueHbl oT K3 BO BTOPMYHBLIX LEensx
aBTOMaTMYEeCKMMKM BbikNoYaTeNnaMn. ABTOMaTMYeCcKMe BbIKMoYaTeny crnegyeT yCcTaHaBnuBaTb BO BCEX
He3a3eMIeHHbIX MNPOBOAHUKAX Mocre CcOOpKM  3aXMMOB, 3@ MWCKIIOYEHMEM Lenu  HyneBow
nocnenoBaTenbHOCTU (Pa3OMKHYTOrO TpPeyrofibHWKa) TpaHCOPMAaTOPOB HamnpsKeHWst B CEeTAX C
60NbLUMMKN TOKaMM 3aMbIKaHWS Ha 3EMIILO.

[ns HepasBeTBNEHHbIX LEMNen HanpskeHUns aBTOMaTUYeckue BblKMYaTenu aonyckaeTtca He
yCTaHaBnMBaTb.

Bo BTOpMYHBIX Uensax TpaHcdopmaTopa HanpskeHus AormkHa ObiTb obecnevyeHa BO3MOXHOCTb
€034aHusl BUAMMOTO paspbiBa (PyOMINbHUKM, pa3beMHble COeQUHUTENU U T. M.).

YcTaHoBKa YCTPOWCTB, KOTOpbIMM MOXeT ObiTb CcO34aH paspblB  MPOBOAHWKOB  MeXay
TpaHCOPMaTOPOM HaMPSKEHUS U MECTOM 3a3eMJIEHUS €0 BTOPUYHbIX Liernel, He JonyckaeTcs.

3.4.26. Ha TpaHcdhopmaTopax HanpsiKeHUs, YCTAHOBITEHHBIX B CETSIX C MarnbiMy TOKaMU 3aMblKaHUA
Ha 3emnto 6e3 kKoMMeHcauuM eMKOCTHbIX TOKOB (Hampumep, Ha reHepaTOpHOM HanpsbkeHun 6noka
reHepaTop - TpaHcgopmaTop, Ha HanpsXKeHUU COOCTBEHHBIX HYXA 3MEKTPOCTAHUMIA U NOoACTaHLUMM),
npu HeobGXxoaAMMOCTU crieayeT NpeaycmaTpuBaTh 3alUTy OT NepeHanpsbkeHUn Npu camonpon3BOSbHbIX
CMeLLEeHNsX HenTpanu. 3awmTa MoXeT ObiTb OCyLLeCTBMNEHA BKIIOYEHNEM aKTUBHbBIX COMPOTUBMEHUNA B
uenb pa3oMKHYTOrO TPeYronbHUKa.

3.4.27. Bo BTOpPMYHbIX LENaX NIMHENHbIX TpaHcopmaTopoB HanpsxeHns 220 kKB 1 Bbile AOMKHO
ObITb NPeayCMOTPEHO PeE3EPBUPOBAHME OT APYroro TpaHcopmaTopa HanpsKeHUs!.

[JonyckaeTcsi BbINOMHEHWE B3aWMHOIO PEe3epBUMPOBaHUS MeXay NUHENHbIMWM TpaHcdopMaTopamm
HanpsKeHUst NPY AOCTaTOYHOM UX MOLLHOCTM MO BTOPUYHOW Harpyske.

3.4.28. TpaHchopmaTopbl HANPSKEHUSA OOMKHbI UMETb KOHTPOSIb MCMPaBHOCTU LIENEN HanpsiXKeHns.

PenenHasn 3awmTa, LenuM KOTOPOW NUTalTCst OT TpaHCOpMaTOPOB HAMpPsKEHWUsi, OOMKHA ObiTb
obopyaoBaHa ycTponcTBamu, ykasaHHbIMu B 3.2.8.

HesaBucumo OT Hannumsa mnm OTCYTCTBMA B Lendx 3alunTbl YKa3aHHbIX yCTpOVICTB OOIMKHbI ObITb
npegycMoTpeHbl CUurHanbl:

Npw OTKMIOYEHNN aBTOMATUYECKNX BbIKITHOYaTENEN - C NOMOLLbIO MX BCMOMOraTeNbHbIX KOHTaKTOB;

npu HapylieHusix paboTel pene-noBTopuTenel WNHHbIX pa3beauHUTEnNel - C NOMOLLBIO YCTPOMCTB
KOHTpoNns obpbiBa Lenen ynpasneHns 1 pene-noBTopuTenen;

ana TpchcpopmaTopos HanpsxeHud, B uenun 0OMOTOK BbICLLETO Hanps>XXeHnUsa KOTOPbIX YCTaHOBIEHbI
npegoxpaHuTenu, npu HapyweHnn Uenoctu npe,u,oxpaHMTeneﬁ - C MOMOLLUbIO LieHTparbHbIX yCTpOIZCTB.

3.4.29. B MecTax, NoABepPXXeHHbIX COTPSICEHUAM U BUOPALMAM, AOMMKHbI ObITh NPUHATHI Mepbl NPOTUB

HapyLlEeHNs] KOHTaKTHbIX COEOWHEHWN MNPOBOAOB, FIOXHOMO Cpa6aTbIBaHVI$I pene, a TakKke npoTuB
npexagespeMeHHOro M3Hoca annapaTtos 1 I'IpI/l60pOB.
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3.4.30. MaHenu JomkHbI MeTb HaanucK ¢ 06CNYXKMBaeMbIX CTOPOH, YKasbiBatoLLMe NpUcoeanHeHus,
K KOTOPbIM OTHOCMUTCH MaHenb, ee HasHayeHue, NopsaaKoBbIi HOMEP NaHenu B WWTe, a yCTaHOoBMEeHHas
Ha NaHensx annapaTypa AoMmkHa UMeTb HaanucK UM MapKUPOBKY COMMacHO CXeMam.
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