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GnexTpoTorru

INEKTPHYEC TED ECEM

ONEKTPHUKA, DIEKTPOMOHTAXK. DIEKTPOMOHTAXKHBIE PA0OTRI JI000M CI0KHOCTH B KBapTHUpE, oduce,
Ha jgade. bpuraga npodecCcHOHAIBHBIX DIEKTPUKOB BBIIOJIHUT DJIEKTPOMOHTAXHBIE paOOThI JIFO00M
CJIOKHOCTH Ha JadyaxX, B KOTTEKaX, KBapTHUpax WiId oducax, YIHUTHIBasg WHINBUIYAIbLHBIE
OTPEOHOCTHU U (DUHAHCOBBLIE BO3MOKHOCTH 3aKa34HKa.

JlokymenTbl | 1aBHas

Pa3pen 3

3ALUNTA N ABTOMATUKA

MaBa 3.1

3ALLUUTA SNEKTPUYECKUX CETEN HANPSXKEHUEM 10 1 kB

OBJIACTb NPUMEHEHWUA, ONPEAENEHUA

3.1.1. Hactoswas rnasa lNpasun pacnpocTpaHaeTca Ha 3aluTy anekTpuyeckmx ceten Ao 1 kB, coopyxaembix Kak
BHYTPW, TaKk M BHe 3A4aHui. [JononHuTenbHble TpeboBaHWA K 3aluTe CeTel YKa3aHHOro HanpshkeHus, Bbl3BaHHble
0COBEHHOCTSAMM PasnUYHbIX 3MEKTPOYCTaHOBOK, NpuBeAeHbl B Apyrvx rnasax [Npasun.

3.1.2. AnnapaTtom 3awWyuThbl Ha3bIBaeTCA annapaT, aBTOMaTUYeCcK/ OTKIHOYalOWMIA 3aLLMLLAEMYIO SNEKTPUYECKYHO Lienb
npy HeHOPMarbHbIX PEXUMAX.

TPEBOBAHUA K AMMAPATAM 3ALLUTDLI

3.1.3. AnnapaTbl 3awWwuTbl MO CBOEW OTKMOYaKLWeEN CNOCOGHOCTM [OSMKHbI COOTBETCTBOBATL MaKCMMarlbHOMY
3HayeHuto Toka K3 B Hauane 3almiaeMoro y4actka aneKkTpuyeckon cetu (cm. Takke . 1.4).

[lonyckaeTca ycTaHOBKa annapaToB 3alUWTbl, HECTOVKMX K MakCUMarnbHbIM 3Ha4eHusaM Toka K3, a Tawke BblbpaHHbIX
Mo 3HAYEHNI0 OJHOPAa30BON MPeAeribHOW KOMMYTaUMOHHOW CMOCOBHOCTH, eCrK 3alLMLLAoLLMIA X FPYNNOBON annapat unm
GnvkanmniA annapar, pacnorioXeHHbIN N0 HarnpaBfeHNIo K UCTOMHUKY NUTaHns, obecnevnBaeT MrHOBEHHOE OTKIIOYEeHVe
Toka K3, onga yero Heobxoammo, 4Tobbl TOK YCTaBKM MrHOBEHHO AEWNCTBYKOLLEro pacuenutens (OTCeYKM) ykasaHHbIX
annapaToB OblN MeHbLUe TOka OAHOPa30BOW KOMMYTaLMOHHOW CMOCOBHOCTM KaX4oro U3 rpynnbl HECTOMKMX annapaTos, v
ecn Takoe HeceneKTVBHOe OTKIYeHWe BCeW rpynnbl annapaToB He rpo3WT aBapuei, nopyer OOpOrocTosiLiero
obopynoBaHMs U MaTepuanos UM PacCTPONCTBOM CIIOXHOMO TEXHONOrMYeCcKoro npowecca.

3.1.4. HomMuHanbHble TOKM MNaBKMX BCTaBOK MNpedoXpaHUTENEen u TOKu YCTaBOK aBTOMaTU4YECKNX BbIKMoyaTenen,
cnyXawux ona 3awunTbl oTaernbHbIX Y4aCTKOB CeTU, BO BCEX Cllydadx cneanyert BbI6VIpaTb Mo BO3MOXHOCTN HaUMEHbLUNMA
Nno pacyeTHbIM TOKaM 3TUX Y4YacCTKOB WM MO HOMWHalIbHbIM TOKaM 3J1EKTPONMPUEMHUKOB, HO TakUM 06pa30M, YTOObI
annapatbl 3alnTbl HE OTKIoYarn 3NEeKTPOYyCTaHOBKM TMNpPU KPaTKOBPEMEHHbIX neperpys3kax (I'IYCKOBble TOKW, TUKK
TEeXHOJTIOrM4yeCcKnx Harpy3ok, TOKM Npn camo3sanycke n T. I'I.).

3.1.5. B kauectBe annapartoB 3alnTbl OOIMKHbI NPUMEHATLCA aBTOMaTUYEeCKME BbIKIOYaTen Unn npegoxpaHutenu.
Ona obecneyeHus TpeGOBaHMVI 6bICTpOD,el7ICTBVI$|, YyBCTBUTENTIbHOCTU WU CENEeKTUBHOCTU  OOoNyCKaeTcAa npu
HeobxoanmocTn npuMmeHeHune yCTpOVICTB 3allKnTbl C UCNOJNb30BaHNEM BbIHOCHbIX pele (pene KOCBEHHOro ,D,eI;ICTBVIﬂ).

3.1.6. ABTOMaTM4YeCKME BbIKMOYATENN U NpefoXpaHUTenun npoGquoro TNa AOOJKHbl NPUCOEONHATBCA K CeTU Tak,
YTOObI npw BbIBUHYEHHOM npo6Ke npenoxpaHutend (aBTOMaTVILIeCKOI'O BbIKJ'I}O‘—IaTeJ'IH) BMHTOBaA rmnb3a npegoxpaHutena
(aBTOMaTM‘—IeCKOI’O BbIKJ'HOLIaTeJ'IFl) octaBanacb 6e3 HanpskeHnda. [pn OAHOCTOPOHHEM MUTaHUU MNpUCOeUHEHNE
niMTawuwero npoBoaHUKa (KaGeJ’Iﬂ nm nposona) K annapaty 3alunTbl AOJIKHO BbINOJTHATLCA, KakK npaBuio, K
HenoaBWXHbIM KOHTaKTaM.

3.1.7. Kaxgbin annapart 3aluTbl OJKeH MMEeTb HaanucCb, yKasblBalLly 3Ha4YeHUA HOMUHaNbHOroO TOKa annaparta,

yCTaBku pacuenmtenda m HOMUHAINbHOIo TOKa NnraBKOW BCTaBKW, Tpe6y}0LLl,MGCF| ana sawuuwaemon nm cetu. Hagnmcu
pekoMeHayeTCca HaHOCUTb Ha annapaTte Uin cxeme, pacnonoXxeHHon B6nun3n mecta YCTaHOBKM annapaTtoB 3allNThl.
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BblIBOP 3ALLUUTDbI

3.1.8. QHEKTpVI‘-leCKVIe CeTn [AOJDKHbl MMETb 3alluTy OT TOKOB KOPOTKOro 3aMblKaHuA, o6ecnqu|Barou.|,yro no
BO3MOXXHOCTU HaUMeHbLLee BpeMA OTKITHOYEHNA U Tpe6OBaHVIF| CEeINeKTUBHOCTW.

3awwmTa gomkHa obecneumBaTtb OTKIIOYEHWE MOBPEXAEHHOro yyactka npu K3 B KOHUE 3aliMLiaemMon NUHWW: OfHO-,
ABYX- N TpexdasHbiX - B CETAX C rMyx03a3eMSIEHHON HeWTpasnbio; ABYX- U TpexdasHbiX - B CETAX C U30NMPOBAHHOW
HenTpan.bHo.

HapexHoe oTknoueHne NoBPeXOEeHHOro yyacTka ceTn obecneunmBaeTcsi, eCni OTHOLLEHWE HAaUMEHbLLEro pacyeTHOro
Toka K3 K HOMMHaNbLHOMY TOKY MMaBKOW BCTaBKU NpedoXpaHWuTens unv pacuenuTens aBTOMaTuyeckoro BblKMouvaTens
OyOeT He MeHee 3HavYeHuin, NnpuBeaeHHbIX B 1.7.79 n 7.3.139.

3.1.9. B ceTsix, 3awmwiaembix Tonbko ot TokoB K3 (He Tpebyrowimx 3awmtbl oT neperpysku cornacHo 3.1.10), 3a
WCKMIOYEHNEM MPOTSKEHHBIX CETEN, Hanpumep CenbCKUX, KOMMYHAaIbHbIX, OOMYCKAaeTCA He BbINOMHATbL pPacyeTHOW
npoBepkn npmeegeHHon B 1.7.79 n 7.3.139 kpatHoctn Toka K3, ecnu obecneveHo ycrnoBue, YTOObI MO OTHOLLUEHUIO K
ONUTENbHO AOMYyCTMMbIM TOKOBBIM Harpy3kam MNPOBOAHWKOB, NMpuBeAeHHbIM B Tabnuuax rn. 1.3, annapaTbl 3awWuThbl
MMenu KpaTHOCTb He Bonee:

300% Ans HOMUHaNBHOrO TOKa NMaBKOW BCTaBKW NpeaoXpaHuTens;

450% pns Toka YCTaBKM aBTOMAaTMYECKOro BbIKMoYaTens, WMElOWero TONbKo MakCMMarbHbIi  MIHOBEHHO
JeVicTByIOLWMIA pacuennuTenb (OTCeuky);

100% AnNst HOMUHANBLHOrO TOoKa pacuenuTens aBToMaTU4eCKOro BbIKMYaTens ¢ HeperynupyemMmom O6paTHO 3aBUcALLEen
OT TOKa XapaKTepuCTUKOMN (He3aBVICVIMO OT Hann4na nnm oTcyTCcTBuA OTCG‘—IKVI);

125% pnsa Toka TporaHusa pacuenuTens aBTOMaTU4eCKoro BbIKMoYaTensl ¢ perynupyemorn obpaTHoW 3aBuCsLLEN OT
TOKa XapaKTepUCTUKOWN; ecriv Ha 3TOM aBTOMaTUYECKOM BbIKMYaTene UMeeTcs elle OTCeyka, TO ee KpaTHOCTb Toka
cpabaTbiBaHMS! HE OrpaHNYMBaETCS.

Hanuune annapatoB 3awuTbl C 3aBblLLEHHLIMU yCTaBKkaMW TOKa He dABnAeTCA obGocHoBaHMEM ans yBenunyeHunsa
ceyeHna NpoBOOAHNKOB CBEPX YKa3aHHbIX B M. 1.3.

3.1.10. CeTn BHYTpM MNOMELLEHMWIN, BbINOJIHEHHbIE OTKPBLITO MPOSIOKEHHLIMU MPOBOAHWKAMU C TFOPHOYEN Hapy>XHOM
0b0onoYkon nnm nsonaumen, OMKHbl ObITb 3aLlUULLIEHbI OT NeperpysKku.

Kpome TOro, 0omkHbl ObITh 3aLLMLLEHBI OT NEPErpy3ku CETU BHYTPU NOMELLEHUIA:

OCBETUTENbHbIE CeTU B XWMbIX W OOLWECTBEHHbIX 34aHusX, B TOProBbliX MOMeELEeHUAX, CJ'Iy)Ke6HO-6bITOBbIX
NOoMELLEHUAX NPOMbILLSEHHBIX NPEANPUATURN, BKOYasa ceTu And ObITOBbIX U NepeHOCHbIX 3NTEKTPONpUNeMHNKOB (yTIOFOB,
YaNHWUKOB, MNSINTOK, KOMHATHbLIX XOfOAUSIbHUKOB, MbIIECOCOB, CTUPAanbHbIX W LWBEWHbIX MaWWH U T. I'I.), a TakKke B
noXapoonacHbIX 30HAaX;

CUIOBbIE CETU Ha MPOMBILMEHHbIX NPEANPUATUAX, B XUMbIX U OOLLECTBEHHbIX 3AaHUSAX, TOProBbIX MOMELLEHUSX -
TOMbKO B Cry4yasix, Korga no ycrioBusiM TEXHOMOrMYECKoro npouecca Mnu no pexumy paboTbl CETU MOXET BO3HWUKATb
AnuTenbHas neperpyska npoBOAHWKOB;

CEeTN BCeEX BMOOB BO B3PbIBOOMNACHbLIX 30HaX - corfiacHo TpeGOBaHVIFlM 7.3.94.

3.1.11. B ceTsx, 3awmwaembix oT neperpy3ok (cMm. 3.1.10), npoBogHWKM cneayeT BbibupaTb N0 pacyeTHOMY TOKY, Mpwu
3TOM [OIMKHO ObITb OBecnedeHo ycrnoBue, YTOObl MO OTHOLUEHWIO K AMWMTENbHO AOMYCTUMbIM TOKOBBIM Harpyskam,
npvBegeHHbIM B Tabnuuax rm. 1.3, annapartbl 3aWwuTbl UMENu KpaTHOCTL He bonee:

80% [Nna HOMMHaNBLHOrO TOKa MaBKOW BCTaBKW UMW TOKa YCTaBKM aBTOMATUYECKOroO BbIKNOYaTENS, MMEIOLLEro TOMNbKO
MaKkCUMarbHbI MFHOBEHHO [EeWCTBYIOLWMIA pacuenuTens (OTCeYKy), - ANS MPOBOAHUKOB C MONMBUHUINXITOPUAHON,
PE3MHOBOM M aHanorMyHoW Mo TEMMOBbIM XapakTepucTMkaMm u3onsauuen; Ans NPOBOAHUKOB, MpOKnadblBaembiX B
HEB3PbIBOONACHbLIX MPOU3BOACTBEHHBLIX MOMELLEHMAX NPOMBILLNEHHbIX NpeanpuaTuin, gonyckaetcs 100%;

100% [Ona HOMWMHanbHOrO TOKa MNaBKOW BCTaBKM MM TOKa YCTaBKM aBTOMAaTWYECKOro BbIKMoYaTess, MMeloLero
TONBbKO MaKCHMarbHbIi MTHOBEHHO AeVCTBYIOLMIA pacuenuTenb (0Tceuky), - Ans kabener ¢ GymaxHoOM nsonsuven;

100% ANst HOMUHANBLHOrO ToKa pacuenuTens aBToMaTU4eCKOro BbIKMYaTens ¢ HeperynupyemMmom 06paTHO 3aBUcALLEeN
OT TOKa XapaKTepUCTUKOMN (He3aBVICVIMO OT Hann4na nnm oTcyTCcTBuUA OTCG‘—IKVI) - And NpoBOAHUKOB BCEX MApPOK;

100% Anst Toka TporaHusa pacuenuTens aBToOMaTUYeCKOro BbIKNoYaTeNs ¢ perynvpyemMon obpatHo 3aBuUCALLEN OT TOKa
XapakTepuUCTUKOM - [ANns MNPOBOOHWMKOB C  MOMUBUMHWUIXIIOPUOHON, PE3VMHOBOW W @HanorMyHom Mo  TenmnoBbIM
XapakTepucTukam M3onsiumnen;

125% ans Toka TporaHua pacuenntenda aBToMaTU4eCKoro Bbiknovatens c perynMpyeMOM OGpaTHO 3aBUCSLLEN OT TOKa
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XapaKTepI/ICTMKOI;I - ans kabenem c 6yma>|<H0|71 m3onaumen n nsonaunen ns BYNKaHU3NPOBAHHOIO NONM3TUNEHA.

3.1.12. [OnuTenbHo pJonycTumas TOKOBas  Harpy3ka MNPOBOOHWKOB  OTBETBMEHWA K  KOPOTKO3aMKHYTbIM
anekTpoaBuraTensiM 4ofmkHa ObiTb HE MeHee:

100% HOMUWHaNbLHOro TOKa SMEKTPOABUraTens B HEB3PbIBOOMACHbIX 30HAX;
125% HOMUWHaNBHOro TOKa 3MNeKTPOoABMUraTens BO B3pbIBOOMACHbLIX 30HAX.

CooTHOLWEHNS Mexay ANUTenbHO AOMYCTUMOW Harpy3kon NMpPOBOAHWMKOB K KOPOTKO3aMKHYTbIM dMNeKTpoAaBuUratensm u
yCcTaBkamu annapaToB 3aLuThbl B NI06OM criydae He JOmKHbI NpeBbiwaTh ykasaHHbIX B 3.1.9 (cM. Takxke 7.3.97).

3.1.13. B cny4asix, korga Tpebyemas gonyctumas AnvTtenbHas TOKOBasi Harpyska NpoBOAHMKA, onpeaeneHHas no 3.1.9
n 3.1.11, He coBnagaeT C AaHHbIMW TabnuL AOMYCTMMbIX Harpy3oK, NpuMBeAeHHbIX B M. 1.3, gonyckaeTca npMMeHeHue
NPOBOAHMKA GnvKaLLEero MeHbLLErO CeYEHMs1, HO He MeHee, YeM 3TO TpebyeTcsa No pacyeTHOMY TOKY.

MECTA YCTAHOBKU ANMAPATOB 3ALUUTDbI

3.1.14. AnnapaTbl 3aluThl criefyeT pacrnonarate Mo BO3MOXHOCTM B AOCTYMHbIX ANs 06CnyXUBaHUS MecTax Takum
o6pa3oM, 4TOGbl Gbinia WCKIOYEHA BO3MOXHOCTb WX MEXaHWYECKMX MOBPEXOEHUN. YCTaHOBKa WX [OorkHa 6biTb
BbINOMHEHa Tak, 4TOObl NMpY OMEPVPOBaHUM C HUMU WMV MpW UX AEUCTBUM ObINM UCKMHOYEHbl OMacHOCTb s
o6cnyxuBaloLLero nepcoHasna u BO3MOXHOCTb MOBPEXAEHUS OKPYXXatoLLMX NPeaMeTOB.

Annapatbl 3alWTbl C OTKPLITbIMMA TOKOBEAYLMMM YacTsMu LOIKHbI ObiTb OOCTYMHbI AN OGCINYXMBAHWS TOMbKO
KBanuuuMpoBaHHOMY nepcoHarny.

3.1.15. AnnapaTtbl 3aWwuTbl CnegyeT ycTaHaBnMBaTb, Kak MpaBWUMo, B MecTax CeTW, rge CevyeHue NpoBOAHUKA
yMeHbLUaeTcs (N0 HanpaBreHWo K MecTy NoTpebneHnst areKTpPosHeprMn) unu rae 3To Heobxoaumo ans obecneveHus
YYBCTBUTENBHOCTU N CENEKTUBHOCTM 3amThl (CM. Tarke 3.1.16 n 3.1.19).

3.1.16. Annapatbl 3awWuWTbl OOIDKHbI YCTAHABMMBATLCA HEMOCPEACTBEHHO B MeCTax NPUCOEAMHEHUs 3aliuiiaeMbliX
NPOBOOHWKOB K NuUTatoLLen nuHun. [lonyckaeTcs B cryvyasx HEOOX0AMMOCTM NPUHMMAaThL ANWHY yvacTka Mexay nuraroLlen
NUHMEN N annapaToM 3alnTbl OTBETBMEHNS 00 6 M. [PpOBOAHMKM HA 3TOM y4acTke MOryT UMETb CEYEHWE MEHbLUE, YeM
CceyeHune NPOBOAHMNKOB NUTAIOLLEN NIMHUN, HO HE MEHEE CEYEHUS MPOBOAHMKOB MOCIe annapaTa 3awuThbl.

[na oTBeTBNEHUN, BbINOMHSAEMbIX B TPYAHOAOCTYMNHbLIX MecTax (HanpumMep, Ha 6onbLUO BbICOTE), annapaTtbl 3aluThl
JonyckaeTcs ycTaHaBnmBaTb Ha paccTtosHum o 30 M OT TOYKM OTBETBMieHWs B yAoOHOM Ans obcnyxuBaHus mecTe
(Hanpumep, Ha BBOAE B pacnpedenuTernbHbI MYHKT, B MYyCKOBOM YCTPOWCTBE 3fekTponpueMHuka v ap.). [pu atom
ceveHne NpoBOAHUKOB OTBETBIIEHUS OOIMKHO ObiTb HE MEHee CeyeHus, onpeaensemMoro pacyeTHbIM TOKOM, HO AOSHKHO
obecneumBatb He MeHee 10% mMPOMNYCKHOM CMOCOBHOCTM 3alUMLLEHHOrO Yy4vacTka nuTalowen nuHun. [poknagka
NPOBOAHWNKOB OTBETBMNEHUNA B YKasaHHbIX Cny4vasx (Npu AnuHax oteeTBneHuin go 6 n go 30 M) AomkHa NpoM3BOAUTLCH
NpuW roproYMX HapyXHbIX 060M0oYKe 1Ny M3onNauuM NPOBOAHUKOB - B TpyDax, MeTannopykasax, Unm kopobax, B OCTanbHbIX
cnyyasix, kpome kabenbHbIX COOPYXEHWI, NOXapoonacHbIX W B3PbIBOOMACHbLIX 30H, - OTKPLITO Ha KOHCTPYKUMSIX Mpu
YCMOBUM UX 3aLUMTbI OT BO3MOXHbBIX MEXaHNYECKUX NOBPEXAEHUN.

3.1.17. Tpu 3awmTe ceTen npegoxpaHUTENAMU nocrnegHne OOSPKHbl YCTaHaBNMBATbLCA Ha BCeX HOpMarbHO
Hes3a3eMIeHHbIX Noscax unu gasax. YcraHoBka NpefoxpaHuTeneil B HyneBbix pabounx NpoBoAHMKaxX 3anpeLlaeTcs.

3.1.18. MNpwn 3awmTe ceTer C rMyxo3a3eMIIEHHOW HEeNTpanbi aBTOMaTUYECKUMW BbIKIOYATENSAMMU pacuenutenn ux
OOIMKHbI YCTaHaBMMBATLCS BO BCEX HOPMAIibHO HE3a3eMITeHHbIX NPOBOAHMKAX (CM. Takke 7.3.99).

Mpw 3awmTe ceTeln C M30NMPOBAHHON HENTPAarbio B TPEXMPOBOAHLIX CETAX Tpexda3Horo Toka 1 ABYXNPOBOAHbLIX CETSX
ogHoasHoro UnKn NOCTOSIHHOTO TOKa AOMyCKaeTCcsl ycTaHaBnNMBaTh pacLenuTeny asToMaTMYeckux Bblknovatenen B ABYX
hasax nNpu TPEXNPOBOAHBLIX CETAX W B OAHOW hase (nomntoce) npu ABYXNPOBOAHbLIX. [1pn aToM B Npeaenax ogHON U TOM xe
3MEeKTPOYCTaHOBKM 3aLLUUTy credyeT OCYLUeCTBNSATb B OAHUX U Tex xe dasax (nomtocax).

Pacuenutenu B HyneBbIX NPOBOAHUKaAX OONyCKaeTCcA yCTaHaBnMBaTb NUWb NpU ycnoBun, 41O npu nx CpaGaTbIBaHVIl/I
OTKINMKOYaKTCA OT CeTU OQHOBPEMEHHO BCE NMPOBOOHUKN, HaXxoaAaAlWMeca nong Hanps>XxeHnem.

3.1.19. AnnapaTthbl 3aWnTbl AONYCKAETCS He yCTaHaBnMBaTb, €CNY 3TO LienecoobpasHo Mo ycrioBusM 3KCnnyaTaumm, B
MecTax:

1) OTBETBIIEHNA NMPOBOAHMKOB OT LWWWH WWTa K annapaTtaM, yCTaHOBJIEHHbIM Ha TOM Xe WuTe; Nnpn 3TOM NPOBOAHUKN
OOJDKHbI BbI6VIpaTbCH Nno pac4eTHOMY TOKY OTBETBIIEHUA;

2) CHKEHWUSI CEYEHUS NUTAIOLLEN NMMHUK NO ee ASIMHE U Ha OTBETBIEHMUSIX OT Hee, eCnu 3alumTa npeablayLwero yyacTtka
NVHUM 3alUMLLAET YYaCTOK CO CHWKEHHbIM CEYEHMEM MPOBOAHWKOB WM €CNU He3alMLEHHbIe YYacTKU JIMHUKU WIn
OTBETBIEHMS OT HEE BbINOJIHEHBI MPOBOAHMKAMM, BbIOPaHHLIMU C CEYEHNEM HEe MEHee MOMOBMHbI CEYEHUS] MPOBOAHUKOB
3aLLUMLLEHHOrO Y4YacTka fMHUMK;
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3) oTBETBNEHUSA OT NUTAOLLEN NMHUM K SMEKTPONPUEMHMKAM Maron MOLLHOCTM, ECN MUTaloLLas X NMHUS 3alumLLieHa
annapaToMm C ycTaBko He Gonee 25 A OnNs CUMOBbIX 3MEKTPONPUEMHUMKOB M ObITOBbLIX 3neKkTponpubopos, a Ans
CBETUITbHUKOB - COrfacHo 6.2.2;

4) oTBeTBNEHNs OT MUTAlOWEN NUHUM NPOBOAHMKOB Lienen WM3MEepeHWi, YNpaBMeHUs WU CUrHanmusauum, ecrnm atu
NPOBOAHUKN HE BbIXOOST 3a npefernibl COOTBETCTBYHOLMX MALUMH UMW WNUTa UMW €CKM 3T NPOBOOHUKN BbIXOOAT 33 MX
npegenbl, HO 3MEKTPONPOBOAKA BbINOMHEHA B TPy6ax Unn umeeT Heroprouyto 060mnouky.

He nomyckaercst ycTaHaBIUBATh allllapaThl 3alIUTH B MECTaX MPUCOCANHCHHS K MUTAOMICH JTMHUU TaKUX [CTeH
yIpaBJICHUS, CATHAIM3ANY 1 U3MEPEHUS, OTKIIFOYCHUE KOTOPHIX MOXKET TOBJICYh 3a COOOM OMacHBIC MOCICACTBUS
(OTKITFOUEHHE MTOYKAPHBIX HACOCOB, BEHTHIATOPOB, MPEIOTBPAINAIOIINX 00pa30BaHNE B3PHIBOOIIACHBIX CMECEH,
HEKOTOPBIX MEXaHU3MOB COOCTBEHHBIX HYIKI JJIEKTPOCTAHIIMH 1 T. I1.). BO BCeX Cilydasx TaKue e JOKHBI
BBIMOJHATHCS IPOBOJIHMUKAMH B TPy0aX MM UMETh HETOPIOUyto 000510uKy. CeueHne 3THX Lenei T0DKHO ObITh He MeHee
MIPUBEACHHBIX B 3.4.4.

MnaBa 3.2

PENENHASA 3ALLUUTA

OBJIACTb NPUMEHEHUA

3.2.1. Hactosiwas rnaea [NpaBun pacnpocTpaHaeTcsl Ha YCTPOMCTBA penerHoOn 3allimTbl SNIEMEHTOB 3MEKTPUYECKON
YacTu 3HeprocucTem, MPOMbILLNEHHBIX WU OPYrMx 3neKkTpoycTaHoBok Bbiwe 1 kB; reHepaTtopoB, TpaHcdopmaTopoB
(aBTOTpaHcopmaTopoB), GrOKOB reHepaTop - TpaHcoOpMaTop, IUHWIA 3feKkTponepesayn, LMH U CUHXPOHHbIX
KOMMNEHCATOPOB.

3awmTa BCcex anekTpoyctaHoBok Boiwe 500 kB, kabenbHbIx NuHMi Boiwe 35 kB, a Takke aneKkTpoycTaHOBOK aTOMHbIX
3NEKTPOCTaHUMI U Nepeaay NOCTOSIHHOrO TOKa B HacTosLwen rnaee MpaBun He paccMaTpuBaeTCs.

TpeboBaHua Kk 3awute anekTpuyeckmx ceten o 1 kB, anekTpoaBuratenen, KOHOEHCATOPHbIX YCTAHOBOK,
3NEKTPOTEPMMYECKMX YCTAHOBOK CM. COOTBETCTBEHHO B M. 3.1, 5.3, 5.6 n 7.5.

yCTpOI7ICTBa penel7|H0|71 3aLUUTbl SJTEMEHTOB 3NEKTPOYCTaHOBOK, HE paCCMOTPEHHbIE B 3TON U Opyrnx rnaeax, OOJDKHbI
BbINONHATLCS B COOTBETCTBUMN C 0OLLMMM Tpe6OBaHMHMM HacTosLEeN rnaebl.

OBLWHUE TPEBOBAHUA

3.2.2. OnekTpoycTaHOBKM AOMKHbI 6bITb 060PYAOBaHbl YCTPONCTBAMMW PENENHON 3aLuThl, IPeAHa3HavYeHHbIMY ONs:

a) aBTOMaTMYECKOrO OTKIMIOYEHUS] MOBPEXAEHHOIO 3fIEMEHTa OT OCTaNbHOW, HEMOBPEXAEHHOW YacTW 3MEKTPUYECKON
CUCTEMBI (3MEKTPOYCTAHOBKU) C MOMOLLLIO BbIKNOYATENEW; ecnv MoBpeXaeHne (Hanpumep, 3amMblkaHWe Ha 3eMIio B
CETHAX C M30MMPOBAHHOW HEWTparbi) HEMOCPEACTBEHHO HEe HapyllaeT paboTy 3MeKTpUYecKon cucTembl, OonyckaeTcs
OencTBue penenHom 3almTbl TONbLKO Ha cUrHan.

6) pearvpoBaHMA Ha OnacHble, HEHOPMAarbHbIE PEXWUMbI pPaboTbl ANEMEHTOB 3MEKTPUYECKOW CUCTEeMbl (Hanpumep,
neperpysky, MOBbILLIEHWE HanpsbkeHus B OOMOTKe cTaTtopa rMaporeHepartopa); B 3aBUCMMOCTW OT pexuma paboTbl u
YCMOBWUIA 3KCNMyaTaumum aNeKTPoyCTaHOBKM penenHas 3awmra JoMmkHa ObiTb BbINONIHEHA C AeNCTBMEM Ha CUrHan Wiu Ha
OTKIIOYEHME TEX BMEMEHTOB, OCTaBlIEHNE KOTOPbIX B paboTe MOXeT NPUBECTU K BO3HUKHOBEHWIO NOBPEXAEHWS.

3.2.3. C uenbto yoeuweBneHna 3NeKTpoyCTaHOBOK BMECTO aBTOMaTU4YECKUX BbIKMOYaTENEN U pPeENenHon 3alunTbl
cnegyet NpUMEeHATb NpeaoXpaHUTENN U OTKPbITbIE N1aBKMe BCTABKU, €CIN OHU:

MoryT ObiTb BbIGpaHbl ¢ TpebyemblMy napameTpamMu (HOMUHAsMbHbIE HampskeHne W TOK, HOMWHamMbHbLIN TOK
OTKIIOYEHMSA 1 Ap.);

ob6ecneymBatoT TpebyemMble CeNeKTUBHOCTb U YYBCTBUTENBHOCTb;

He MPenATCTBYIOT MPYMEHEHWIO aBTOMAaTMKM (aBTomaTuyeckoe MOBTOpHOe BkModeHne - AlB, aBTomaTuyeckoe
BKItoYeHWe pesepsa - ABP u T. n.), HeoGxoaMMoM Mo ycroBusM paboTbl 3NEKTPOYCTaHOBKMU.

Mpn ncnonb3oBaHMM NpeaoXpaHUTENEN UM OTKPbITbIX NIIaBKMX BCTaBOK B 3aBUCUMOCTU OT YPOBHA HECUMMETPUN B

HenonHogasHOM pexumMe M Xapaktepa NUTaeMon Harpyskus crefyet paccmatpuBaTb HeobxoanmMocTb YCTaHOBKM Ha
NpUeMHON NoACTaHUMM 3amnTbl OT HEMOMHOGA3HOro pexnma.
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3.2.4. YcTponcTBa pernenHon 3alimTbl OOMKHbI obecneynBaTb HaMMeHbllee BO3MOXHOE BpeMsi oTkitoveHuss K3 B
Lensix coxpaHeHusi BecnepeboliHoii paboTbl HEMOBPEXAEHHOW YacTu cucteMbl (ycTondmBasi paboTa aneKTpuyeckom
CUCTEMbI 1 3NEKTPOYCTAHOBOK NOTpebutenew, obecneyeHne BO3MOXXHOCTN BOCCTAHOBIIEHUS] HOPManbHOWM paboTbl nyTem
ycnewHoro gencteua AlMNB 1 ABP, camo3anycka anektpoasuratenen, BTArMBaHUSA B CUHXPOHU3M U NP.) U OrpaHU4eHns
obnacTi u cTeneHn NoBpeXAeHNS 3NeMeHTa.

3.2.5. PenenHasa 3awuTta, OEWCTBYIOLWAs Ha OTKIIOYEHWe, Kak npaBurio, AOoMmkHa obecneuvvBaTb CENeKTUBHOCTb
OencTBusa, ¢ Tem, 4TOObl MpU MOBPEXOEHUM KAKOro-nmbo SMneMeHTa 3MEeKTPOYCTaHOBKM OTKIHOYancsl TOMbKO 3TOT
NOBPEXOEHHbIN 3NEMEHT.

[onyckaeTcsa HecenekTBHOE AeNCTBUE 3alUmMTbl (UCNpaBnsemoe nocneytowmm gerictsuem AlB unu ABP):
a) Ana obecneyveHusi, ecnm aTo HEOOXOAMMO, YCKOpeHUs oTkMNoYeHust K3 (cm. 3.2.4);

6) Npu MCNOMb30BAHUM YMPOLLEHHbIX [MAaBHbLIX JNEKTPUYECKMX CXeM C OTAENMUTENsMU B LUEensx JfUHUA unn
TpaHchopMaToOpOB, OTKMOYALWUMN NOBPEXAEHHLIV aneMeHT B 6eCTOKoBYtO nayasy.

3.2.6. YcTponcTtBa penemHon 3awuTbl C BblAEpXKaMy BpemMeHun, obecrneyvvBaloMMn CENeKTUBHOCTb AENCTBUS,
JonyckaeTcs BbINOMHATbL, €Cnn: Npy oTKMtoveHnn K3 ¢ Belgepxkamm BpemMeHn obecneunBaeTcs BbiNofiHeHWe TpeboBaHui
3.2.4; 3awmTa OencTByeT B kavyecTBe pe3epBHom (cM. 3.2.15).

3.2.7. HapexHocTb (YHKLMOHUPOBaAHUSI peneniHon 3awuTbl (cpabaTbiBaHWe npu MOSIBMIEHUMU YCMOBUIA  Ha
cpabatbiBaHMe 1 HecpabaTbiBaHWEe NpU UX OTCYTCTBUK) JOMkKHa ObiTb obecneyeHa NpUMEHEHEM YCTPOMCTB, KOTopbIe NO
CBOVMM MNapameTpaM W MCMOMHEHWI0 COOTBETCTBYHOT Ha3HaAYeHV0, a Takke Hagnexawym oOCnyxuBaHuem TuX
YCTPOWNCTB.

Mpn HeobxoaumocTn criedyeT MCMNOnb3oBaTb CrneuuanbHble Mepbl MOBbILWEHUS HageXHOCTU (DYHKLUMOHUPOBaHWS, B
YaCTHOCTM CXEMHOe pe3epBMPOBaHWE, HEMPEPbIBHbIA UM NePUOAMNYECKUA KOHTPOMb COCTOSIHUA M Ap. HorkHa Takke
YyUYNTbIBATbCSl BEPOSITHOCTb OLIMOOYHBLIX OENCTBUA OBCNyXMBaloLLEero nepcoHana npu BbIMOSIHEHUM HeobXoaMMbIX
onepauumn ¢ penemHomn 3awmnToun.

3.2.8. MNpu Hanuumu penenHon 3aLWnTbl, UMEtOLLEN Lenu HanpsKeHus, cregyeT npegycMmaTpuBaTth YCTPOUCTBA:

aBTOMaTMYeCKV BbIBOASLLUME 3ALLUTY M3 AEUCTBUSI NPU OTKMIOYEHUU aBTOMAaTMYECKMX BbIKIOYaTenewn, neperopaHum
npefoxpaHuTenen U ApYrux HapylueHUsIX Lener HanpsbkeHust (ecnu 9TV HapylieHUst MOTYT MPUBECTM K JIOXHOMY
cpabaTbiBaHUIO 3aLLMTbI B HOPManbHOM PEXUME), a TAaKKe CUrHANU3NPYoLLME O HapYLLUEHUSIX 3TUX Lenen;

CUrHanM3upytoLme o HapyLUeHUsIX Lienei HanpskKeHnsl, eCrn 3T HapyLeHUs He NPUBOAAT K NTOXXHOMY cpabaTbiBaHWUo
3aWnTbl B YCMOBUSIX HOPMarnbHOrO pexuma, HO MOryT MPUBECTU K M3MULLIHEMY cpabaTbiBaHWiO B APYrMX YCIOBUSIX
(Hanpumep, npu K3 BHe 3aluLLLaeMON 30HbI).

3.2.9. lMpu ycTtaHoBKke ObICTPOAEWNCTBYIOLLEN pPENenHOoN 3alMTbl Ha JNUHUAX SnekTponepedayn ¢ TpybyatbiMu
paspsaHuKamun JormkHa ObITb NPefyCMOTpeHa OTCTPOKa ee OT paboTbl pa3psiAHNKOB, NS Yero:

HanMeHbllee BpemA Cpa6aTbIBaHMF| pene|7|H0|7| 3awunTbl 4O MOMEHTa nogayn CUrHamna Ha OTKI4YeHue OO0IMKHO ObITb
bornblue BpeMeH O4HOKpaTHOro cpabaTtbiBaHMS pa3psaHmMkoB, a umeHHo okono 0,06-0,08 c;

nyckoBble OpraHbl 3awuThbl, cpabaTbiBalowWwne OT MMNyNbCca TOKa PaspsiAHUKOB, AOMKHbI UMETb BO3MOXHO MeHbLUee
Bpems BosBpaTta (okono 0,01 ¢ 0T MOMEeHTa UCHE3HOBEHNS UMMYMbCa).

3.2.10. Ons peneiHbIX 3aliMT C BbiAEPXKAMW BPEMEHW B KaXOOM KOHKPETHOM Crnyyae criegyeT paccmaTtpuBaTh
LenecoobpasHoCTb obecnevyeHns AefCTBUS 3alMTbl OT HayanbHOrO 3HaYeHWst Toka Mnu conpoTueneHus npu K3 gns
UCKITIOYEHNS OTKa3oB cpabaTbiBaHWsA 3awwmThl (M3-3a 3aTyxaHus TokoB K3 BO BpemeHu, B pesynbraTe BO3HWKHOBEHUS
KavaHui, NosIBNEHNs Ayry B MecTe NoBpexXaeHns 1 ap.).

3.2.11. SawumTbl B anekTpunyeckunx cetsax 110 kB v Bbiwe AOMKHBI MMETb YCTPOWCTBA, BnokupyoLme ux AencTene npu
Ka4yaHWsAX UM acUHXPOHHOM XOAe, €CNW B yKasaHHbIX CETAX BO3MOXHbl TakMe KayaHWs WM aCUMHXPOHHBIA xog, npuv
KOTOPbIX 3aLMTbl MOTrYT cpabaTbiBaTb M3MULLHE.

JdonyckaeTcsi NpUMMEHEHWE aHamnorM4HbIX YCTPOWCTB M Ans nuHuiA Hwke 110 kB, cBsAsbiBaowmnx mexay cobon
WUCTOYHUKM MUTaHMS (MCXOAs M3 BEPOSATHOCTM BO3HMKHOBEHMSI KayaHUM WM aCUHXPOHHOTO Xo4a U BO3MOXHbIX
nocneacTBUi U3NULLHUX OTKITHOUYEHUNR).

[onyckaeTcsa BbINONHEHWE 3aWwmThl 6€3 GNOKMPOBKN NPY KavyaHWsX, ECNK 3alumMTa OTCTPOEHa OT KayaHui No BPEMEHU
(BblaepKka BpeMeHu 3awmThbl - okono 1,5-2 c).

3.2.12. [enctBue penevHOM 3alinTbl OOIDKHO (OUKCMPOBATLCHA YKasaTeNbHbIMW pene, BCTPOEHHbIMU B pene
ykasatensamu cpabaTtbiBaHus, cHETYMKaMK Yucna cpabaTtbiBaHUA Unvm gpyrumMm yCTpocTBamu B TOW CTENEHW, B KAKOW 3TO
HeobxoAMMO Ans yyeTa n aHanusa paboTbl 3awwuT.

3.2.13. YcTpoiicTBa, hukcupyowme OeNCTBME peNeHoN 3aWwmnTbl Ha OTKITIOYEHNE, cnedyeT yCcTaHaBnNuBaThb Tak, YToObI
CUrHanM3npoBanocb AENCTBUE KaXKOOW 3aluMTbl, @ MPW CIIOXKHOW 3aluTe - OTAENbHbIX €e 4yacTel (pas3Hble CTyneHu
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3alnTbl, OTOESIbHbIE KOMMNIMEKTbl 3alnUT OT Pa3HbIX BUOOB NOBPEXOEHNA U T. I'I.).

3.214. Ha «kaxgom un3 3feMeHTOB ONEeKTPOYCTaHOBKN OOJKHA ObITb npegycMoTpeHa OCHOBHaa 3aliuta,
npegHasHavyeHHasa Ons ee OEeNCcTBUSA Mpu NOBPEXOEHUSX B Npefenax BCEro 3alluliaemMoro dfieMeHTa C BPEMEHEM,
MEHbLUNM, YeM Y OpYrnx yCTaHOBJIEHHbIX HA 3TOM 3J1IEMEHTEe 3allUunT.

3.2.15. na pgencteuns npu OTkasdax 3alWuT UNW BbIKMOYaTENEN CMEXHbIX 3reMeHTOB crnegyeT npegycmaTtpusath
pesepBHyIo 3almTy, NpefHas3HaYeHHyo Ans obecneyeHns gansHero pe3epBHOro AencTBus.

Ecnun ocHoBHas 3alimMTa ariemeHTa obnagaet abCoMoTHOM CenekTUBHOCTLIO (HanpuMep, BbICOKOYACTOTHas 3aliuTa,
npogonbHas 1 nonepedHas OuddepeHuManbHble 3alunTbl), TO Ha AAHHOM 3fleMeHTe [OofkHa ObiTb YyCTaHoBMeHa
pe3epBHas 3aluTa, BbINOMHALWAA (YHKUMM He TONbKO AarbHero, Ho U BRmKHero pe3epBMpoBaHuUs, T. €. AeicTByoLLas
npu 0TKa3e OCHOBHOW 3aLLMTLI JaHHOTO 3fieMeHTa Ui BbiBeAeHUN ee U3 paboTbl. Hanpumep, ecnn B kayecTBe OCHOBHOW
3alUMTbl OT 3aMblkaHuiA Mexay hasamy NpuMeHeHa AuddepeHuManbHo-hasHas 3awmTa, To B KayecTBe pesepBHON
MOXET GbiTb NPUMEHEHA TPEXCTYNeHYaTas AUCTaHLUMOHHAs 3aluuTa.

Ecnn ocHoBHas 3awmTa nuHum 110 kB 1 Bbiwe obnagaeT OTHOCUTENbHOW CENEKTUBHOCTLIO (Hanpumep, CTyneHyatble
3aLLMThl C BbiAEPXKKaMWN BPEMEHW), TO:

OTAENIbHYIO pe3epBHYH0 3aluUTy OOoMycKaeTca He npegycMatpmBaTb NpU yCroBuK, YTO AalibHee pe3epBHOe nencreune
3alUT CMEXHbIX 3J1eMEeHTOB Npu K3 Ha aTon nnHumn obecneynBaeTcs;

JOIMKHbI MpefycMaTpuBaTbCs Mepbl Mo obecrneyeHnio BrmkHero peseperpoBaHUs, ecin AarnbHee pesepBUpOBaHMe
npu K3 Ha 3Toih NHMK He oGecneynBaeTcs.

3.2.16. Onsa nuHumn anektponepegayn 35 kB u Bbilwe C LENbiO NOBLILEHWUS HAAEXHOCTN OTKIIOYEHUST NOBPEXAEHNS B
Havane nMHUM MOXEeT ObITb MpeayCMOTpeHa B KayecTBe AOMOSMHUTENbHOM 3aluuTbl TOKOBas oTceyka 6e3 BblOepXKKu
BPEMEHM NpW YCroBUM BbINOMHeHNs TpeboBaHuii 3.2.26.

3.2.17. Ecnu nonHoe o6ecnevyeHne aanbHero pe3epBrnpoBaHnA CBA3AHO CO 3HAYUTESIbHbIM YCITOXXHEHNEM 3aLllUTbl U
TeXHNYECKN HEBO3MOXHO, O0NYyCKaeTCA:

1) He pe3epBupoBaTb OTKMoYeHUst K3 3a TpaHcopmaTopamy, Ha peakTUPOBaHHbIX NNHUSAX, NMHUSX 110 kB 1 Bbiwe
npu HanMuuM GrVKHEro pe3epBUPOBaHMS, B KOHLIE ANTMHHOIO CMEXHOTO y4YacTka NMHun 6-35 kB;

2) uMeTb fanbHee pe3epBUMPOBaHME TONMbKO Mpu Hamboriee 4YacTo BCTpevaloLMxXcs BUAAX MOBpEXOeHu, 6e3 yyeTta
penkux pexxmmoB paboTbl U NpU yyeTe KackaZHOro AenNCTBUS 3aLUUTbI;

3) npegycmaTtpuBaTb HecenekTuBHoe AencTBue 3awmTbl Npyu K3 Ha cMexHbIX anemeHTax (Mpu ganbHeM pe3epBHOM
OENCTBUMU) C BO3MOXHOCTbIO 0DECTOYEHMS B OTAEMbHbIX CryyYasx MoACTaHUWiA; MpW 3TOM criegyeT no BO3MOXHOCTU
obecneymBaTtb NCMNpaBreHne 3TUX HECENEKTUBHbIX OTKNIOYeHU aenctenem AlNB unu ABP.

3.2.18. YcrpoiicTBa pe3epBMpOBaHUSA MNpu oTkase Bblknodatenen (YPOB) pgomkHbl npegycmatpuBathCcs B
anektpoycTtaHoBkax 110-500 kB. [onyckaetca He npepycmatpuBatb YPOB B anektpoycrtaHoBkax 110-220 kB npwm
cobniogeHun cnepyroLwmnx yCroBui:

1) obecneunBatoTcs TpeGyemasi YyBCTBUTENBHOCTb U JAOMNYCTUMbIE MO YCMOBUSIM YCTOMYMBOCTU BPEMEHa OTKIMHOUEHNUS!
OT YCTPOMCTB JanbHEro pe3epBrpoBaHus;

2) npu OEWCTBMM PE3EPBHbLIX 3aLUMT HET MOTEPUM OOMONMHUTESNbHBIX 3fIEMEHTOB M3-32 OTKIMOYEHUS BbIKMOYaTENEN,
HenocpencTtBeHHO He NMPUMbIKAKLWKMX K OTKa3aBLUeMY BblKItoHaTento (Hanpvlmep, OTCYTCTBYIOT CEKUMOHUPOBAHHbIE LLUNHbI,
JIMHUM C OTBeTBJ'IeHVIeM).

Ha anekTpocTaHumsax ¢ reHepaTopamu, UMeLLMMM HENOCPEeACTBEHHOE OXNaX4eHne NPOBOAHMKOB OOGMOTOK CTaTopOB,
AN nNpegoTBpaLleHnsa NMOBPEeXAEHUA reHepaTopoB Npu oTkasax Bbikntodatenen 110-500 kB cnepyeT npegycmartpuBath
YPOB He3aBMCMMO OT MPOYUX YCITOBUNA.

Mpun oTkase ogHOro M3 BbIKIOYaTENEN NOBPEXAEHHOrO arieMeHTa (NUHNS, TpaHcopMaTop, LWWHBI) 3MEeKTPOYCTaHOBKM
YPOB AomkHO AeicTBOBaTb Ha OTKMOYEHWE BbIKIoYaTeNen, CMEXHbIX C 0TKa3aBLUNM.

Ecnu 3awmTtbl npycoeanHeHbl K BbIHOCHBIM TpaHcopMaTopam Toka, To YPOB gomkHo aernctBoBatb U npu K3 B 30He
MexXay aTMMK TpaHcdopMaTopamu ToKa U BblKMo4aTenem.

HonyckaeTca npumeHeHne ynpouweHHblx YPOB, pgewncteyowmx npu K3 ¢ oTkasamu BbIKMOYaTenenm He Ha BCEX
anemMeHTax (Hanpumep, Tonbko npu K3 Ha nuHWAX); npn Hanpsbkenun 35-220 kB, kpome Toro, gonyckaeTcs NpUMeHeHue
YCTPONCTB, AENACTBYIOLUMX NULLb Ha OTKIOYEHME LUIMHOCOEANHNTENBHOMO (CEKLMOHHOTO) BbIKINoYaTens.

Mpu HepocTaToMHOM 3OEKTUBHOCTM [anbHEro pesepBUpOBaHUs criedyeT paccmaTpuBaTb  Heo6XOo4UMOCTb
NOBLILLEHNS] HAAEXHOCTU BRvbKHEro pe3epBMpPOBaHUs B AononHeHue k YPOB.

3.2.19. [Mpu BbINONHEHUN pe3epBHON 3aLUUTLI B BUAE OTAENBbHOIO KOMMIEKTa ee crefyeTt OCyLecTBATb, Kak NnpaBuno,
Tak, YTobbl Obina obecnevyeHa BO3MOXHOCTb pasgenbHON NPOBEPKM UM peMOHTa OCHOBHOW MW pe3epBHON 3aLlMTbl Npu
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paboTatoliem anemeHTe. Npu 3TOM OCHOBHAs W pe3epBHAas 3alWTbl OOSDKHbI MUTATbLCH, KAk MPaBUnio, OT pasHbIX
BTOPUYHBLIX 0GMOTOK TpaHCOPMaTOPOB TOKa.

[MnTaHne OCHOBHLIX W pPe3epBHbIX 3alMT NUHUA anekTponepenayn 220 KB 1 Bblwe AOMKHO OCyLLeCTBNATLCA, KakK
npasuno, oT pasHblX aBTOMaTUYECKNX BbIKIToYaTenen onepaTtMBHOro NOCTOAHHOIO Toka.

3.2.20. OueHka 4YyBCTBUTEMNBHOCTW OCHOBHbBIX TUMOB peNenHbIX 3awuT OOSMKHA MpPOM3BOAUTBLCS MPUM  MOMOLLM
KoadppmumneHTa YyBCTBUTENLHOCTH, ONpeaensemoro:

ona 3awmT, pearvpyrowmx Ha BeJiMdMHbl, BO3pacTarlwme B YCroBUAX I'IOBpG)K,ElGHMVI, - KaK OTHOLWleHne pacHeTHbIX
3HaYEHUN ITUX BENNYMH (Hanpmmep, TOKa, nnun Hal'lpﬂ)KeHVIﬂ) npun metannim4yeckom K3 B npenenax 3aLMLaemMon 30HbI K
napamMeTpam Cpa6aTblBaHMﬂ 3aLUnT;

ONS 3alMT, pearvpyowmnx Ha BEMUYMHBI, YMEHbLLAIOLWMECS B YCIOBUSX NMOBPEXOEHWN, - KaK OTHOLLEHME NapamMeTpoB
cpabaTbiBaHWsi K pacyeTHbIM 3HAYeHUMSIM 3TUX BENUYUH (HaMpUMep, HaMNpPsPKeHWs WM COMPOTUBIIEHMS) Npwu
meTannuyeckom K3 B npegenax 3alimuLaemMoin 30HbI.

PacueTHble 3Ha4yeHUs BENUYUH  OOMKHbI yCTaHaBnmBaTbCAd, uUCXoaa U3 Hanbonee He6J'IaFOI'IpVIFITHbIX BMOoB
nospexaneHua, Ho And peajnibHO BO3MOXHOIo pexunma paGOTbI 3ﬂeKTpVI‘-IeCKOl7I CUCTEMBbI.

3.2.21. Tpu oueHKe YyBCTBUTENBHOCTM OCHOBHLIX 3alUMT HEOBGXOAUMO WCXOAUTb W3 TOro, YTO AOMKHbI
obecneynBaTbCs crieaytolime HauMeHbLlne KO3PULMEHTI UX YyBCTBUTENBHOCTY:

1. MakcumarnbHble TOKOBbIE 3aLUMTbl C MYCKOM M 6e3 nycka HamnpshkeHusi, HanpasreHHble N HeHanpaBsreHHble, a Takke
TOKOBblE€ OAHOCTYMEeH4YaTble HanpaBfeHHblE U HEHANPaBeHHble 3alMThl, BKIIOYEHHbIE Ha CocTaBnsAoLwme obpaTHon unm
HyneBow nocrnefoBaTenbHOCTEN:

ONna opraHoOB TOKa U HaNpsAXXeHUs - OKoNo 1,5;

Onsi opraHoB HanpaBneHNsi MOLLHOCTY 0BpaTHOWM U HyNeBOW NocneaoBaTenbHOCTM - okoro 2,0 N0 MOLLHOCTM M OKOSO
1,5 NO TOKY N HanNpsPKeHMIo;

Onsi opraHa HanpaBsfieHUs1 MOLLHOCTY, BKITIOMEHHOIO Ha MOSHbIE TOK M HanpsiKeHUe, He HOPMUPYETCH MO MOLLHOCTU 1
okono 1,5 no Toky.

[ns MakcMManbHbIX TOKOBbIX 3awuT TpaHcdopmaTopoB € Hu3wmMm HanpskeHnem 0,23-0,4 kB  HaumeHbuni
KO3 PMLUMEHT YyBCTBUTENBHOCTU MOXET ObITb oKkoro 1,5.

2. CTynquaTble 3all1Tbl TOKa UK TOKa U HanNpsXeHusd, HanpaBlieHHble N HeHanpaBJieHHble, BKIMKOYEeHHble Ha NOJIHbIe
TOKU N HanpsaXXeHuna nnn Ha coctasndvowipne HyJ'IeBOVI nocnenoBaTesibHOCTU!

ONsi OpraHoB TOKa M HanpshKeHUsi CTyMeHu 3awuThbl, NpegHa3HadeHHon ans aenctems npy K3 B koHUe 3alumiiaemoro
yyacTtka, 6e3 yyeta pe3epBHOro AencTBusi - okorno 1,5, a npu HanM4Mn HagexHo OEVCTBYIOLLEN CENEKTUBHON pe3epBHOW
cTyneHn - okoro 1,3; nNpu HanmM4Mu Ha NPOTUBOMOJSIOXKHOM KOHLE NMHWM OTAENbHOW 3alLMThbl LWWMH COOTBETCTBYOLLUE
KO3(pULMNEHTBI YyBCTBUTENBHOCTU (OKOMno 1,5 n okono 1,3) Ans CTyneHU 3awuMTbl HyNeBOWM MOCNeAoBaTENbHOCTU
ponyckaeTcsa obecnevmBaTth B peXUME KackagHOro OTKIMYEHUS;

Onsi OpraHoB HanpasBneHUsi MOLLHOCTY HyrneBor 1 obpaTHOW nocneaoBaTenbHOCTM - okoro 2,0 N0 MOLLHOCTM M OKOSO
1,5 N0 TOKY N HaNpsHKEeHMIo;

Ana opraHa HanpasreHUsi MOLLHOCTU, BKITIOYEHHOTO Ha MOSHbIE TOK U HanpsKeHWe, He HOPMUPYETCst MO MOLLHOCTMU U
okono 1,5 no Toky.

3. OuctaHumMoHHbIe 3aWwmTbl OT MHOrodasHbix K3:
ONs nyckoBoro opraHa nto6oro Tmna u AUCTaHLMOHHOIO opraHa TpeTben CTyneHu - okono 1,5;

ONs OUCTaHUMOHHONO opraHa BTOPOW CTyneHw, npefHasHayeHHoro Ans genctsus npu K3 B KoHUe 3aliuiaemoro
yyacTtka, 6e3 yyeTta pe3epBHOro gewcteus - okono 1,5, a npy HanMuMn TpeTben CTyneHu 3awmTel - okono 1,25; ans
yKa3aHHOro opraHa 4yBCTBUTENbHOCTb MO TOKY AOSMKHA ObiTb okono 1,3 (MO OTHOLLEHMIO K TOKY TOYHOW paboTbl) npwu
NOBPEXAEHNM B TOM XKE TOYKE.

4. MNpoponbHble AnddepeHumanbHblie 3aLnTbl reHepaTopoB, TPaHCHOPMaTOPOB, IMHUIA U APYIVX SMIEMEHTOB, a TaKkke
nonHas auddepeHumansHas 3awmTa WuH - okono 2,0; 4nA TOKOBOro NycKOBOro opraHa HenorHow anddepeHumansHom
OVCTaHLUMOHHOW 3alUWThl WWH FreHepaToOpHOro HanpsikeHUs YyBCTBUTENbHOCTb A0SkHa ObiTb okono 2,0, a Ans nepson
CTyneHn HenonHow aunddepeHunansHO TOKOBOW 3alluThbl LUMH FEeHepaTOpHOro HanpsikeHusi, BbINONIHEHHOW B BuAe
oTceuku, - okono 1,5 (npu K3 Ha wunHax).

Ons anddepeHumansbHoOM 3awuTbl reHepaTopoB U TpaHCOpMaTOpPOB YyBCTBUTENBHOCTL CriedyeT npoBepsiTe npu K3
Ha BbiBogax. Mpu 3TOM BHE 3aBUCMMOCTWU OT 3HA4YeHWI KO3hULMEHTa YyBCTBUTENBHOCTW AMNS MAPOreHepaTtopoB Wt
TypboreHepaTopoB C HEMOCPEACTBEHHbIM OXIaXAEeHMEeM MPOBOAHMKOB OOMOTOK TOK cpabaTbiBaHus 3awwmTbl cnegyet
npyHMMaTb MEHee HOMWHarbHOro Toka reHepatopa (cm. 3.2.36). [Ona aBTOTpaHCHOPMATOPOB W MOBbLIWAKLLMNX
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TpaHcdopmaTopoB MowHocTelo 63 MB-A u Gonee Tok cpabaTbiBaHusi 6e3 yyeTa TOPMOXEHWS peKkoMeHayeTcs
NPUHMMATbL MeHee HOMMHAmNbHOro (Ans aBToTpPaHCOPMaToOpPOB - MEHee TOKa, COOTBETCTBYIOLLErO TUMOBOW MOLLHOCTM).
Ons ocTanbHbIX TpaHcgopmaTopoB MolHocTbio 25 MB-A 1 Gonee Tok cpabaTbiBaHus 6e3 yvyeTa TOPMOXEHMWS
pekomeHayeTcs NpMHMMaTh He 6onee 1,5 HOMWMHaNBHOro Toka TpaHcdopmaTopa.

[onyckaeTcs cHmxeHne KoadhduumneHTa YyBCTBUTENBHOCTU ANa AnddepeHumanbHON 3almTbl TpaHcdopmaTopa nnm
6noka reHepaTop - TpaHcdopmatop A0 3HadveHus okono 1,5 B cnegywowmx cnydasx (B KOTopbix obecneyeHue
KoadppmumeHTa 4yBCTBUTENBHOCTU OKoNo 2,0 CBSA3aHO CO 3HAYMTENbHbLIM YCIOXHEHMEM 3almTbl MU TEXHWUYECKN
HEBO3MOXHO):

npy K3 Ha BblBOOAX HU3LWIEro HanpsbkeHUs MOHMXKaLWmMX TpaHcdopmaTopoB MoLHOCTbI0 MeHee 80 MB-A
(onpegensieTcsa ¢ y4eTOM perynmpoBaHUs HanpsXkeHus);

B peXvMe BKIIOYEHUSI TpaHcopmaTopa Mo HanpsbkeHue, a Takke A1 KpaTKOBPEMEHHbIX PEeXMMOB ero paGoThl
(HanpuMep, NP OTKIMHOYEHNN OLHON U3 MUTAIOLLUX CTOPOH).

Ona pexuma nogayv HanpsKeHWs Ha MNOBPEXAEHHble LUWHbI BKIHOYEHMEM OAHOrMO0 M3 MUTAKOLWMX 3MEMEHTOB
JornycKaeTcsa CHMXeHue KoadduumeHTa YyBCTBUTENBHOCTU AN AnddepeHunansHON 3anThbl WKWH A0 3HAYEHMsT OKOJo
1,5.

YkasaHHbIi koadpmumeHT 1,5 oTHOocUTCA Takke K AnddepeHumanbHon 3awmTe TpaHcgopmatopa npu K3 3a
peaKkTopoM, YCTaHOBMIEHHbIM Ha CTOPOHE HU3LIEro HanpsbkeHus TpaHcdopMaTopa W BXOAAWMM B 30HY €ro
AnddepeHumansbHon 3awwmnTel. Mpy HAaNUYMKM OpYrux 3aLLnT, OXBaTbiBAKOLLMX PEAKTOP U YAOBNETBOPSIOWMX TpeboBaHMAM
YyBCTBUTENBHOCTU Npu K3 3a peakTopom, 4yBCTBMTENLHOCTb AnddpepeHumnansHoN 3awmTel TpaHcdopmaTopa npu K3 B
3TON TOYKe JonyckaeTcs He obecneunBaThb.

5. MonepeyHble anddepeHunansHble HanpaBneHHbIe 3aLUMUTbl NapannenbHbIX JIMHWUNA:

ONsi pene Toka U pene HanpsikKeHUs MyCKOBOrO OpraHa KOMMIEKTOB 3aluuTbl OT MexaydasHbix K3 1 3amblikaHuin Ha
3eMto0 - okono 2,0 npu BKMYEHHBLIX BbIKMOYATENSIX C 00eUX CTOPOH MOBPEXAEHHON NMUHWUM (B TOYKE OJMHAKOBOW
YyBCTBUTENBHOCTU) 1 OKOMO 1,5 Npu OTKMIOYEHHOM BhIKMIOYATENE C MPOTMBOMOMOXHON CTOPOHbI MOBPEXAEHHON NUHUK;

Onsi opraHa HanpaBfeHUsi MOLLHOCTW HyreBOW NocneaoBaTenbHOCTU - okono 4,0 no MowHocTU u okorno 2,0 no TOKy 1
HanMpPsPKEHWIO NMPUY BKIMIOYEHHBIX BbIKMOYATENSIX C 06enx CTOpoH u okono 2,0 mo MowWHOCTM U okono 1,5 mo Toky wu
HaNPsKEHMIO NPY OTKMIOYEHHOM BbIKIIOHaTENE C MPOTUBOMOSOXHON CTOPOHBI;

ONs opraHa HanpaefeHNst MOLLHOCTU, BKIMHOYEHHOMO Ha MOSHbIE TOK U HaMNpsbKeHWe, Mo MOLLHOCTU HEe HOpMUpyeTcs, a
no TOKy - okono 2,0 nNpu BKMIOYEHHbIX BbIKIOYATENSX C 06enx CTOPoH K okono 1,5 npu OTKMIOYEHHOM BhIKMOYaTENE C
NPOTUBOMOJIOXHOW CTOPOHbI.

6. HanpaBneHHble 3aWwuTbl C BbICOKOYACTOTHOW GITOKMPOBKOIA:

AN opraHa HanpaeBfieHMsl MOLLHOCTU OOpaTHOW MIM HyNeBOW MOCNeaoBaTeNbHOCTU, KOHTPONMPYOLLEro Lenb
OTKITHOYEHNS, - 0Kono 3,0 MO MOLLHOCTK, OKOMO 2,0 MO TOKY U HaMNPSXEHUIO;

AN NYCKOBbIX OPraHoB, KOHTPOMMPYHOLMX Lenb OTKMYeHUs, - okono 2,0 no Toky U HanpsbkeHuto, okono 1,5 no
COMPOTUBIEHWIO.

7. OndpdpepeHumanbHO-dasHble BbICOKOYACTOTHbIE 3aLUUTbI:

ANs NYCKOBbIX OPraHoB, KOHTPONMPYIOLWMX LieMb OTKMoYeHUs, - okomno 2,0 Mo TOKy WM HanpspkeHuto, okono 1,5 no
COMPOTUBIIEHUIO.

8. TokoBble OTCeuvknm 06e3 BbIOEPXKKM BPEMEHW, YyCTaHaBNMBaeMble Ha reHepaTtopax MowHocTeto Ao 1 MBT un
TpaHcdopmaTopax, npu K3 B mecte yctaHOBKM 3awmuThl - okono 2,0.

9. 3awmThbl OT 3aMblKaHWUA Ha 3eMI0 Ha KabenbHbIX NMMHUAX B CETSIX C M30MMPOBaHHOW HENTpanbio (AeNCTBYOLWME Ha
CUrHamn unm Ha OTKIYeHKe):

ONA 3alWunT, pearvpyoLmx Ha TOKM OCHOBHOW 4acToThl, - okono 1,25;
ONS 3aLWNT, pearvpyroLmMx Ha TOKM NOBbILLEHHbIX YacToT, - okono 1,5.

10. 3awmTbl OT 3aMblkaHW Ha 3emno Ha BJl B ceTax ¢ n3onnpoBaHHOW HEWTpanblo, ASNCTBYIOWMNE Ha CUrHan nnu Ha
OTKIoYeHme, - okono 1,5.

3.2.22. MNpwn onpepeneHnn KoapdMUNEHTOB HyBCTBUTENBHOCTH, YKa3aHHbiXx B 3.2.21, n. 1, 2. 5 n 7, Heobxoammo
yynTblBaTh criegyoLlee:

1. quCTBI/ITEJ'IbHOCTb no MOLWHOCTU WMHAOYKUWMOHHOIO pene HanpaBneHna MOLLHOCTU npoBepAeTCA TOJIbKO npu
BKIIOYEHMM €0 Ha COCTaBnsoLWmne TOKOB U HanpsXXeHnn 06paTHOl7I W HyNeBoOW nocrnegoBaTenbHOCTEN.
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2. l'|yBCTBl/‘ITeJ'IbHOCTb pene HanpaBneHnA MOLLHOCTU, BbINOJIHEHHOIO NO CXeMe CpaBHEHUA (a6COJ'I}OTHbIX 3Ha4YeHUn
nnm cbas), npoBepAeTcA: Npn BKIMKOYEHUN Ha NOJIHblE€ TOK U Hanps)XeHWue - Nno TOKY; Npu BKIKOYEHUN Ha cOoCTaBnAlowmne
TOKOB W HanpsiKeHUn O6paTHOl7I n HyJ'IeBOVI nocnegoBaTtenbHOCTEN - MO TOKY U HanpsA>XXeHUto.

3.2.23. [Inqa reHepaTopoB, paboTalwmx Ha COOpHbIE LIMHbI, YyBCTBUTENBHOCTb TOKOBOMW 3alUMUThl OT 3aMblkKaHWI Ha
3emno B 06MOTKe cTaTopa, AEWCTBYIOLWEN Ha OTKMIOYeHWe, onpeaenseTcs ee TOKOM cpabaTbiBaHUs, KOTOPbIA OOMKEH
ObITb He 6onee 5 A. [lonyckaeTcsi Kak UCKINIOYEHNE yBenmyeHne Toka cpabatbiBanns 0o 5,5 A.

Onsi reHepatopoB, paboTtawowux B 6Gnoke ¢ TpaHcopmaTopoM, KO3(PULMEHT 4YYyBCTBMTENMbLHOCTU 3alUWTbl OT
oaHodasHbIX 3amblKaHW Ha 3eMMto, oxXBaTbiBaloLLei BClo 0OBMOTKY cTaTtopa, JoSkeH ObiTb He MeHee 2,0; Ans 3awWwuThl
HanpshkeHWs HyneBol MnocrnefoBaTenbHOCTU, OXBaTbiBalOWENW He BCHO OOMOTKY cTaTopa, HanpshkeHue cpabaTbiBaHusi
JOIMKHO ObITb He bornee 15 B.

3.2.24. YyBCTBUTENBHOCTL 3aLUMT Ha NEPEMEHHOM OMepaTVBHOM TOKE, BbIMOSHAEMbIX MO CXeMe C AeLUyHTMPOBaHNEM
SMEeKTPOMarHMTOB  OTKIIOYEHMsl, criegyeT MNpoBepAaTb € y4eTOM  [AEeWCTBUTENIbHOW  TOKOBOW  MOrpeLiHOCTU
TpaHchopMaTopoB Toka Mocne AewyHTUpoBaHus. MNpu aToM MMHUManbHoe 3HavYeHne KoadpmumneHTa YyBCTBUTENBHOCTH
3MNeKTPOMAarHUToOB  OTKMNIOYEHUH, OnpeaenseMoe Ans  YCNoBUS WX HagexHoro cpabartbiBaHus, [OMKHO ObITb
npnbnuautensHo Ha 20% 6onblue NPUHMMAaeMOoro Ans COOTBETCTBYHOLMX 3awmT (cMm. 3.2.21).

3.2.25. HavmeHblumne KO3t ULIMEHTBLI YYBCTBUTENBHOCTU AN pe3epBHbIX 3awmT npn K3 B KOHLIE CMEXHOro anemeHTa
nnn Hambornee yaaneHHoro U3 HeCKOMbKUX NOCNeAoBaTeNbHbIX 3NIEMEHTOB, BXOASLLMX B 30HY pe3epBMPOBaHUSA, JOSKHbI
6bITb (cM. Takke 3.2.17):

Ana opraHoB TOKa, HaMpsAXXeHud, cConpoTuBneHuna - 1,2;

Ansi OpraHoB HanpasfeHVs MOLLHOCTU oBpaTHOW 1 HyneBown nocnepoBaTensHocTen - 1,4 N0 MOLWHOCTU 1 1,2 NO TOKY 1
HanpsHKEHWIO;

Onsi opraHa HanpaBsfeHWs1 MOLLHOCTH, BKITIOYEHHOTO Ha MOSHbIE TOK U HaMNpshKeHUe, He HOPMUPYETCS MO MOLLHOCTU U
1,2 no Toky.

Mpu oLeHke 4YyBCTBUTENBHOCTW CTYNEHEN pe3epBHbIX 3aLUWT, OCYLLUECTBRSOWUX OnMxHee pes3epBMpOBaHUE (CM.
3.2.15), cnegyeT mcxoanTb M3 KO3I(PULMEHTOB YyBCTBUTENBHOCTW, MpMBEAEHHbIX B 3.2.21 AnNs COOTBETCTBYHOLLMX
3aLWuT.

3.2.26. [Ins TokoBbIX OTCeYek 6e3 BblAEPXKKM BPEMEHW, YCTaHaBMMBAEMbIX Ha JNIMHUAX U BbIMNOMHAOWMX DYHKLUN
OONOMHUTENBHbIX 3aWUT, KOAMPAPULUMEHT YyBCTBUTENBHOCTU A0MKeH bbiTb okorno 1,2 npu K3 B MecTe yCTaHOBKM 3awwmThbl
B Hanbonee 6naronpusATHOM MO YCMOBUIO YYBCTBUTENBHOCTU peXUME.

3.2.27. Ecnn penctBue 3aluMTbl MOcCreayoLllero aneMeHTa BO3MOXHO M3-3a OTKasa BCNeacTBMe HeOoCTaTOYHOM
YYBCTBUTENBHOCTU 3alUMTbl NpeablayLlero afeMeHTa, TO0 YyBCTBUTENbHOCTM 3TUX 3alUMT HeobXOAMMO COrnacoBbIiBaThb
mexay coboin.

JonyckaeTcs He cornacoBblBaTb Mexgy COOOW CTymeHuM 3TUMX 3aliuMT, npedHas3HadeHHble Ans  JarnbHero
pe3epBMpoOBaHUS, ecnn HeoTknoveHne K3 BcreactBne HeAOCTaTOMHOW YyBCTBUMTENBHOCTWU 3alUMTbl NOCreaylLlero
anemeHTa (Hanpumep, 3awwmTbl 06paTHON NocnegoBaTENbHOCTU reHepaToOpoB, aBTOTPAHCOPMATOPOB) MOXET NPUBECTU
K TSKEMNbIM NOCNEACTBUSIM.

3.2.28. B ceTax ¢ rnyxo3a3eMieHHON HENTparnbio JOMKeH ObiTh BbIOpPaH MCX0As U3 YCIOBUIA penenHon 3aLmThbl Takow
peXuM 3a3eMneHns HenTpanen cumoBbiX TpaHcdopmaTopoB (T. €. pa3MelleHune TpaHCOPMaToOpoB C 3a3eMMeHHOMN
HeMnTpanbio), NPV KOTOPOM 3HAYEHWs TOKOB W HaMpPSPKEHWA NpU 3aMblkaHWAX Ha 3emnio obecneumBarloT AencTBUE
peneviHoM 3aLmThl 3fIEMEHTOB CETU NPU BCEX BO3MOXHBIX PEXMMAaX SKCMnyaTauum SreKTpU4eckon CUCTEMBI.

[ns nosbiwatowmx TpaHcopMaTopoB M TPaHCHOPMATOPOB C ABYX- Y TPEXCTOPOHHUM NUTaHMEM (MnK CyLLEeCTBEHHOMN
NOANWUTKOM OT CUMHXPOHHBIX 3neKTpoaBuraTene WnuM CUHXPOHHBLIX KOMMEHCATOPOB), UMEIOLLUMX HEMOMHY M30NAUMIo
0BMOTKM CO CTOPOHbI BbIBOAA HEWTpanu, kak NpaBuno, AOMMKHO ObiTb UCKMIOYEHO BO3HMKHOBEHME HeaonycTUMOoro Ans
HUX pexunma paboTbl C W30NMPOBAHHOW HENTpanbi Ha BbiAENUBLUMECS LWMHbI MNK yydactok cetn 110-220 kB c
3amblKaHMeM Ha 3emnto ogHou dassl (cM. 3.2.63).

3.2.29. TpaHccopmaTopbl Toka, NpeAHa3HavYeHHbIe A NMTaHUSA TOKOBBIX Lienen YCTPONCTB penenHomn 3awuTbl oT K3,
OOMKHbI YAOBMETBOPATb Crneaylowmm TpeboBaHNnaM:

1. B uenax npepoTBpalleHns U3NUWHKWX cpabaTtbiBaHuin 3awmTtbl nNpu K3 BHE 3awyiaemMon 30HbI MOrpeLiHoCTb
(nonHaa wnm TOKOBad) TpaHcoOpmMaTopoB TOKa, Kak npasBuno, He pomkHa npesbiwats 10%. Bonee BbicOkue
NOrpeLUHOCTH AONYCKalTCa NpU NCNONb30BaHMK 3aWwuT (Hanpumep, auddepeHumansHas 3awmTa WnH C TOPMOXEHNEM),
npaBunbHOE [ENCTBME KOTOPbIX MPW MOBbIWEHHbIX MOrpewHocTaX obecneymBaeTcsl C MOMOLLBIO  CneuunanbHbIX
MeponpuATUiA. YkadaHHble TpeboBaHUs AOMmKHbI cobnogaTbes:

ANs CTyneHYaTbiX 3awmT - Npu K3 B KOHLUE 30HbI OeMCTBUS CTYMEHWU 3aluuTbl, a AS1S HanpaeleHHbIX CTyneH4YaTbIX
3aLLUUT - TaKKe U Npu BHellHeM K3;

Ana octanbHbIX 3alnT - NPy BHELWHEM K3.
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Ons anddepeHUmanbHbIX TOKOBbIX 3alUMT (LUMH, TpaHC(OopMaTopoB, reHepaTopoB M T. MN.) AOSKHa GblTb yyTeHa
nosiHasi MOrpeLHoCTb, AN OCTalbHbIX 3allWT - TOKOBasi MOrPELLHOCTb, a NPU BKIOYEHUM MOCNEAHUX Ha CyMMY TOKOB
ABYX Unu Gornee TpaHcopMaTopoB ToKa 1 pexumMe BHeLWHKX K3 - nonHas norpeLwHocTb.

Mpu pacyeTax OOMYCTUMbIX HArpy3ok Ha TpaHchopmaTopbl TOKa AOMYCKaeTCsl B KAYecTBe WCXOAHOW MpUHUMaTb
MOSIHYIO MOrPELLHOCTb.

2. TokoBasi NOrpeLHOCTb TPaHCOPMaTOpPOB TOka B LENsX NpefoTBpalleHus OTka3oB 3awmtbl npyu K3 B Havane
3alMLLaeMOoli 30HbI He JOMKHA NpeBbIWaTh!

no ycnoBuam NoBbILLEHHOWN BVI6paLI,VIVI KOHTaKTOB pene HanpasfeHuUs MOLUHOCTU WAW perne ToKa - 3HavyeHuw,
[onyctuMmbixX ans Bbl6paHHOFO ThNa pene;

no ycCrnoBusIM NpefenbHO AONYCTUMOWN Ans pene HanpaBlieHWsi MOLLHOCTU W HanpaBfieHHbIX pene COnpOTMBMEHWI
YrnoBow norpewHocT - 50%.

3. HanpsixeHne Ha BbiBOO4ax BTOPMYHOW OOMOTKM TpaHccopmaTopoB Toka npu K3 B 3alwyuiiaemMon 30He He OOMKHO
npesbIlaTh 3Ha4YeHns, 4ONYCTMMOro Ans yctponctea P3A.

3.2.30. TokoBble Lieny areKTPoM3MepUTENbHbIX NPUOOPOB (COBMECTHO CO CHETYMKAMU) N PENENHON 3aLUMThI OOIKHbI
ObITb NPUCOEAMHEHDI, KaK MPaBUIIO, K pa3HbIM 06MOTKaM TpaHCcopMaToOpOB TOKa.

[JdonyckaeTcs Ux NpuUcoeguHeHne K ogHon o6MoTKe TpaHCOpPMaTOpOB TOKa MPW YCIOBUW BLIMOJNIHEHNS TpeboBaHWi
1.5.18 n 3.2.29. Mpu 3TOM B UENM 3aWUT, KOTOpPblE MO MPUHLMMY AENCTBMS MOryT paboTaTb HenpaBWibHO Mpu
HapyLUEHNW TOKOBbIX Lienewn, BKMOYEeHNe aNeKTponsmMepuTernbHbIX NPMOOPOB A0NYyCKaeTCs TONbKO Yepes NPOMEXYTOUHbIe
TpaHcopmaTopbl TOKa M MpW YCMOBWMM, YTO TpaHcdopmaTtopbl Toka yaoBreTBopstoT Tpebosanmam 3.2.29 npwu
pPa3oMKHYTOM BTOPUYHOW Lieny NPOMEXYTOUHbIX TPaHCHOPMaTOPOB TOKa.

3.2.31. 3awuty C nNpUMMEHeHMeM pene npsMoro AeNCTBUsi, Kak MepBUYHBbIX, Tak W BTOPUYHBIX, W 3almMTbl Ha
nepeMeHHOM OnepaTVBHOM TOKEe PEeKOMEHAYeTCA MPUMEeHATb, €ClM 3TO BO3MOXHO WM BedeT K YNpPOLEHUo U
yAEeLLEeBNEHNIO 3MNeKTPOYCTaHOBKM.

3.2.32. B kayecTBe MCTOYHMKA MNEPEMEHHOrO OMepaTMBHOrO Toka Ansd 3awut ot K3, kak npaBwno, crnegyet
Mcnonb3oBaTh TpaHCOpPMaTopbl TOKa 3alluLLiaeMoro anemMeHTa. [lonyckaeTcs Takke UCnonb3oBaHne TpaHchopMaTopoB
HaNpsKEeHWs UnNn TpaHcOpPMaTopoOB COOCTBEHHbIX HYXA,.

B 3aBucumocTtn ot KOHKPETHbIX yCJ'IOBVIVI [omkHa 6bITb npuMeHeHa ogHa 13 cnegyrwmx cxem: ¢ AellyHTUpoBaHMEM
ANEeKTPOMarHnToB OTKIKYeHUA BblkNtoyaTenen, ¢ UCNonb3oBaHMEM OIIOKOB MUTaHUS, C MCMONb30BaHMEM 3apAOHbIX
yCTp0I7ICTB C KOHOeHCaTopoM.

3.2.33. YcTpowcTBa penevHon 3allmThbl, BbIBOAMMbIE U3 paboTbl MO YCIOBUAM peXuma CeTu, CeNeKTMBHOCTU AENCTBUS
Un1 No APYruMm MNpuYMHaM, OOJMPKHbI UMETb cneumanbHble NpucnocobneHns ans BbiBoga MX M3 paboTbl onepaTuMBHLIM
nepcoHarnom.

,D,J'Iﬂ obecneveHusa aKcnnyaTauMoHHbIX NMPOBEPOK U UCMbITAHUA B CXeMax 3alut cnepyet npegycMmatpueaTtb, rae 3To
HeO6XO,ElMMO, ucnblTaTenbHble 6GrokN Unu n3mepuTenbHble 3aXXNUMbI.

3ALLUTA TYPBOINEHEPATOPOB, PABOTAIOLLUX HEMOCPEACTBEHHO HA CBOPHbIE
LUMHbI FEHEPATOPHOIO HAMPSKEHUSA '

1 TpebosaHusimu, npuseaeHHbIMU B 3.2.34-3.2.50, MOXHO PyKOBOACTBOBATLCA W NS APYrX reHepaTopos.

3.2.34. ins TypboreHepaTopoB Bbiwe 1 KB mowHocTbio 6onee 1 MBT, paboTatowmx HeNoCcpeaACcTBEHHO Ha COOpHbIe
LUMHbI FEHEePaTOPHOro HanpPsXKEHUs1, 4OIMKHbI ObITb MPeayCMOTPEHbI YCTPONCTBA PeNeiHon 3alnTbl OT CreayroLwmx BUAOB
NOBPEXAEHUIN 1 HAPYLLEHUA HOPMAIbHOro pexuma paboTbi:

1) MHOrogasHbIX 3amblkaHuii B OOMOTKE CTaTopa reHepaTtopa 1 Ha ero BbiBoax;

2) ogHOasHbIX 3aMblKaHWIA Ha 3eMro B 0OMOTKe cTaTopa;

3) OBOWHbIX 3aMblKaHUI Ha 3eMII0, OAHO U3 KOTOPbIX BO3HUKIIO B obMoTKe craTtopa, a BTOPOE - BO BHELLHEN CeTy;

4) 3aMblkaHUA MeXay BUTKaMU ofHOW dhasbl B 06MOTKe cTaTtopa (Npu HanMuumn BblBEAEHHbIX NapannenbHbiX BETBEN
0BOMOTKNM);

5) BHewHux K3;
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6) neperpyskn Tokamy 06paTHOIN NocreaoBaTeNbHOCTM (4ns reHepaTopoB MoLHocTbio 6onee 30 MBT);
7) CUMMETPUYHOI Neperpy3kn 0OMOTKU CTaTopa;

8) neperpysks 0BMOTKM poTopa TOKOM BO3OYXAeHUs (ONs reHepaTopoB C HEMOCPEACTBEHHBLIM OXMaXAEHWEM
NPOBOAHNKOB OOMOTOK);

9) 3amblkaHWsA Ha 3eMIi0 BO BTOPOM TOYKe Lieny Bo30YKaeHus;
10) acUHXPOHHOTO pexuma ¢ noteper Bo3byxaeHus (B cootseTcTBum ¢ 3.2.49).

3.2.35. inst TypboreHepaTopoB Bbilwe 1 KB mowHocTeo 1 MBT 1 MeHee, paboTatolumx HenocpeacTBEHHO Ha COOpHbIe
LWMHbI reHepaTOPHOro HaMnpsXXeHus, criegyeT npegycmaTpmBaTh YCTPOWNCTBO pesieMHON 3aluTbl B COOTBETCTBUN C 3.2.34,
n.1-3,5,7.

Ona TtypboreHepaTopoB o 1 kB mowHocTeto oo 1 MBT, paboTtarowmx HenocpeacTBEHHO Ha COOpPHbIE LUMHbI
reHepaTOpPHOro HanNpPsHXXEHUS, 3aLMUTY peKOMEHAYETCA BbINOMHATL B cooTBETCTBUM € 3.2.50.

3.2.36. Ons 3awmTtbl oT MHOrodasHblX 3aMblkaHuii B 0OMOTKe cTatopa TypboreHepaTopoB Bbie 1 KB MOLLHOCTbIO
6onee 1 MBT, nmetowux BblIBOAbI OTAENMbHBIX (a3 CO CTOPOHbI HEMTpanu, AOMmkHa OblTb NpegycMOTpeHa MpoAoribHas
AnddepeHumanbHas TokoBas 3awmTa (UcknoveHve cM. B 3.2.27). 3awimTa AomKHa AeNCcTBOBaTb Ha OTKIIOYEHUE BCEX
BbIKMOYaTenen reHepaTopa, Ha ralleHume nossi, a Takke Ha OCTaHOB TYPOUHbI.

B 30Hy pencTBua 3awuThl KPOME reHepartopa AOMMKHbI BXOAUTb COeAMHEHWs reHepatopa Cco COOPHbIMW LUMHAMU
3MNeKTPoCTaHuMM (80 BbIKMoYaTens).

MpoponbHasa anddepeHLmansHas TOKoBas 3aliMTa AoSbkHa ObITh BbINOSHEHa ¢ TOKOM cpabaTbiBaHus He Gonee 0,6

HOM

[na reHepaTtopoB mMowHOCTb0 00 30 MBT C KOCBEHHbIM OXnaxgeHuem [onyckaeTcAa BbINOJIHATL 3aWUTy C TOKOM

cpabaTbiBaHus 1,3-1,4 ~ foM
KoHTponb HencnpaBHOCTU TOKOBLIX LieMNel 3aluTbl crieqyeT npegycMaTpuBaTb Npu Toke cpabaTbiBaHWs 3alumTbl
|
bonee oM,

MpoponbHaa AuddepeHumansHas TokoBasi 3aliMTa [ofkHa ObiTb OCYLLECTBNEHA C OTCTPOWKOW OT MepexodHbIX
3Ha4YeHW TOKOB HebGanaHca (HanpuMep, pene ¢ HackIWaLWUMUCS TpaHcopMaTopamm Toka).

3awuty cnepyeT BbIMOMHATL TpexdhasHow TpexpenenHon. [Ons reHepatopoB MowHocTblo Ao 30 MBT 3awmty
JonyckaeTcs BbINOMHATL ABYX(a3HON ABYXpPENenHON Npu Hannynm 3awuTbl OT ABOMHBLIX 3aMbIKaHUI Ha 3eMITH0.

3.2.37. Ansa 3awmTbl OT MHOrodasHbIX 3aMblkaHuin B 0OMOTKe cTaTopa reHepaTopos Bbiwe 1 kB MoLHocTbo Ao 1 MBT,
paboTalowmx napannenbHO C OPYrUMKU reHepaTopaMy WUNKU  3NEKTPOIHEPreTUYeckon CUCTEMON, AOMmkHa ObiTb
npegycMoTpeHa TokoBasi OTceyka 6e3 BbIOEepXKW BpPeMeHW, yCTaHaBMMBaemasi CO CTOPOHbI BbIBOJOB reHepartopa K
cbopHbIM WnHaM. Ecnn TokoBasi oTceuka He yAoBneTBopsieT TpeboBaHWAM YyBCTBUTENBHOCTM, BMECTO Hee AoMnyckaeTcst
yCTaHaBNMBaTb NPOAOIbHYI0 AnddepeHUmanbHy0 TOKOBYIO 3aLUmMTy.

MpuMeHeHMe TOKOBOW OTCEYKM B3aMmeH AuddpepeHumanbHOn 3almTbl OOMNyckaeTcs UM ANs reHepaTopoB Gornbluen
MOLLHOCTU, He UMEILLMX BbIBOAOB (ha3 Co CTOPOHbI HENTpany.

Ona oanHouHO paboTarowmx reHepaTopoB Bbiwe 1 kB MowHocTeio o 1 MBT B kavecTBe 3awmTbl OT MHOrodasHbix
3ambikaHui B 0oOMOTKe cTaTopa crnegyeT ucnonb3oBaTbh 3awmty OT BHewHux K3 (cm. 3.2.44). 3awmTta pomkHa
OelcTBOBaTb Ha OTKIIOYEHME BCEX BbIKIOYATENEN reHepaTopa U ralleHve ero nons.

3.2.38. Ansa 3awmTbl reHepaTopoB Bbie 1 kB oT ogHodasHbIXx 3aMblkaHUi Ha 3emr B OOMOTKe craTtopa npwu
€CTeCTBEHHOM EMKOCTHOM TOKe 3amblkaHus Ha 3emnto 5 A n Gonee (He3aBMCUMO OT HanWM4Mst WA OTCYTCTBUS
KOMMeHcaummn) fommkHa ObiTb NpegycMOTpeHa TOKoBas 3alyuTa, pearmpytowasi Ha NoMHbIN TOK 3aMbIKaHUSI Ha 3eMI0 Unu
Ha ero COCTaBMsoWME BbICLUMX FAPMOHUK. [pyM HeobxoauMocTV AnA ee BKIYEeHUA MOryT ObiTb YCTaHOBMEHbI
TpaHcdopmaTopbl TOKa HyNeBor NocrneaoBaTeNbHOCTU HEMOCPEACTBEHHO Y BLIBOAOB reHepartopa. MNpvmeHeHune sawutel
pekoMeHAyeTcs M Npu eMKOCTHOM TOKe 3aMblkaHus Ha 3emnio MeHee 5 A. 3awumTta gomkHa ObiTb OTCTpoeHa oT
nepexoaHbIX NPOLEeCcCoB 1 AeNCTBOBaTb, Kak B 3.2.36 nnu 3.2.37.

Korga 3awwmrta oT 3aMblkaHUI Ha 3eMmo He yCTaHaBMBaeTCA (TaK Kak npn eMKOCTHOM TOKe 3aMblKaHUA Ha 3eMIIo
MeHee 5 A oHa He‘-IyBCTBMTeJ'IbHa) nnn He ,Cl,eIZCTByeT (Hanpmmep, npn KoMneHcauun €eMKOCTHOro TOKa B CeTu
reHepaTtopHoro Hal'lpﬂ)KeHVIﬂ), B KayecTBe 3alUuTbl reHepatopa OT 3aMblKaHWA Ha 3eMMl0 MOXEeT WCMNoNb30BaTbCA
YCTaHOBJIEHHOE Ha LWWnHax n }J,eVICTBy}OLLI,ee Ha CurHan yCTpOVICTBO KOHTpONA nsonauunn.

3.2.39. lNpu ycTaHOBKE Ha reHepaTopax TpaHcdopMaTopa TOKa HyneBOW nocrnefoBaTenbHOCTM ANns 3aluTbl OT
oaHodasHbIX 3aMbIKaHUI Ha 3eMITK0 OOMKHa ObITb NpegycMOTpeHa TOKOBasi 3alimMTa OT OBOWHBLIX 3aMbIKaHUA Ha 3eMITHo,
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npvcoeauHsiemMasi k 3ToMy TpaHcopmaTopy Toka.

[nsi NOBbILLEHNS HAAEXHOCTU AENCTBUSA NPpU BOMNbLUMX 3HAYEHWUSIX TOKa criefyeT NPUMEHSATb pene C HacbIWalLWwmnmMest
TpaHcchopmMaTopoM Toka. JTa 3awimTa AomkHa ObiTe BbiNonHeHa 6e3 BbIAEPXKKM BPeMEHW UM AeNCTBOBaTb Kak 3aluTa,
ykasaHHas B 3.2.36 unun 3.2.37.

3.2.40. Ans 3awuTbl OT 3aMblkaHW Mexady BUTKamu odHOWM ¢a3bl B 0OMOTKe cTaTopa reHepaTopa C BblBEAESHHbLIMU
napannenbHbiMM BETBAMU [OMKHA NpefycMaTpuBaTbCsl OOHOCMCTEMHAs nonepevHas AuddepeHumanbHaa TokoBas
3awmTa 6e3 BblAEPKKM BPEMEHMW, AENCTBYIOLLAN KaK 3aluTa, ykasaHHas B 3.2.36.

3.241. [Ona 3awutbl reHepatopoB MoliHoCcTblo Gonee 30 MBT oT TOkOB, OOGYCMOBMEHHbLIX BHELUHUMU
HecummeTpuuHbiMM K3, a Takke OT neperpysku TOKOM o6paTHOW nocrefoBaTenbHOCTU credyeT npeaycmaTtpuBaTb
TOKOBYIO 3aLUMTy oBpaTHOWM MocreaoBaTenbHOCTU, AENCTBYIOLYIO Ha OTKIIOYEHUe C ABYMS BblAepXKamy BpemMeHu (CMm.
3.2.45).

[ns reHepaTopoB C HENOCPEACTBEHHbIM OXMaXOeHWeM MNPOBOAHUKOB OOMOTOK 3aluuTy crnegyeT BbINOMHATL CO
CTyneH4YaTol WUNM 3aBUCUMOW XapakTepUCTUKON BbIAEPXKKN BpemeHu. [lpy 3TOM CTyneH4yatas MW 3aBucvMmas
XapakTepucTvkn npu BTOpbiX (6onee BbICOKMX) BblAEPXKKaX BPEMEHU He [OMKHbl ObiTb BbIe XapakTepucTuku
[ONyCTUMBIX Neperpy3ok reHeparopa TOkOM obpaTHON NocnegoBaTeNnbLHOCTU.

[ns reHepaTopoB C KOCBEHHbLIM OXMaxdeHWeM NPOBOAHMKOB OGMOTOK 3alUMTy crefdyeT BbiMONMHATb C He3aBUCUMMOWM
BblOEPXKKON BpEMEHU C TOKOM cpabaTbiBaHWsl He Gornee AONyCTUMOro 4SSl reHepaTopa Npu NPOXoXKAEHWU No HEMY Toka
obpaTHOW MocrefoBaTenbHOCTUM B TeYeHWe 2 MWH; MeHbluasi BblAepXKka BpeMeHW 3aliMTbl He [OoShKHa NpeBblaTb
JOMycTMMON anuTensHocTU AByxdasHoro K3 Ha BbiBogax reHepartopa.

TokoBasi 3awmuta obpaTHOW nocrenoBaTeNbHOCTU, AEMCTBYIOWAA Ha OTKIIOYEHUe, JOIMkHA ObiTh AononHeHa Gonee
YYBCTBUTENbHbIM 31IEMEHTOM, AENACTBYIOLLMM Ha CUrHamN C He3aBUCUMMOW BblAEPXKOM BpeMeHn. Tok cpabaTbiBaHUSA 3TOro
arnemMeHTa JomkeH ObiTb He Gonee ANWUTENbLHO OOMYCTUMOro Toka obpaTHOW nocrnefoBaTenbHOCTU AN OAHHOMo Tvna
reHeparopa.

3.2.42. [na 3awuTbl reHepaTopoB MoLHOCTbI0 6ornee 30 MBT OT BHeWwHMX cuMMeTpuuHbix K3 pgomkHa ObiTb
npegycMoTpeHa MakcumanbHasi TOKoBasi 3alumMTa C MUHUManbHbIM MYyCKOM HanpshKeHWsl, BbINOMHAeMasi OOHUM pene
TOKa, BKIMHYEHHbIM Ha (PasHbIl TOK, MU OOHMM MUHUMAsbHbLIM perie HanpshKeHUs, BKITYEHHBbIM Ha MexaydasHoe

|
HanpshkeHue. Tok cpabaTbiBaHWA 3aLlWThl AOMKEH ObITb okono 1,3-1,5 "M | g HanpskeHWeM cpabaTbiBaHus - okono 0,5-

0’ U HOM )

Ha reHepartopax ¢ HenocpenCcTtBeHHbIM oxnaxgeHnem npoBoaHUKOB 06MOTOK BMECTO yKa3aHHOl7I 3alNTbl MOXET ObITb
yCTaHoOBIieHa onHopeneﬁHaﬂ ANCTaHUMOHHAaA 3alunTa.

3.2.43. Ona 3awmThl reHepatopoB MolHocTbio 6onee 1 MBT go 30 MBT oT BHewHux K3 cnegyeT npumeHsiTb
MaKCUMarbHYH0 TOKOBYH 3aLUUTY C KOMOWHMPOBAHHBLIM MYCKOM HAaMpPsiKeHWs!, BbIMONTHEHHLIM C OOAHUM MWHUMAasbHbIM
pene HanpsbkeHWsl, BKITIOYEHHBIM Ha MeXaydasHoe HanpsbkeHWe, U O4HUM YCTPOWCTBOM (pUNbTP-pene HanpshkeHust
obpaTHOI nocnegoBaTeNbHOCTH, pa3pbiBalOLLUM LeNb MUHUMArbHOMO pene HanpsXXeHus.

Tok cpabaTbiBaHVsa 3aWuTbl U HanpshkeHue cpabaTbiBaHNS MUHMMANbHOrO OopraHa HanpsbkeHus cnegyeT npuHMMaTbh
paBHbIMW YyKa3aHHbIM B 3.2.42, HanpsbkeHue cpabaTbiBaHUsi YCTpPOWCTBA (UNbTP-pene HanpsbkeHnst obpaTHomn

U

nocnepoBaTenbHocTn - 0,1-0,12 — HoM |

3.2.44. ns reHepatopoB Bbiwe 1 kB MowHocTbio 4o 1 MBT B kayecTBe 3awuTtbl oT BHewHux K3 pomkHa ObiTb
NpYMeHeHa MakcuManbHas TOKOBas 3awiuTta, npucoeguHsiemMasi k TpaHcdopMaTtopam Toka CO CTOPOHbl HEeMTpanw.
YcTaBKy 3awuTbl crieqyeT BblOMpaTb MO TOKY Harpysks ¢ HeobxooumbiM 3anacom. [onyckaeTcsi Takke MpUMeHEHne
YNPOLLEHHOW MUHMMAaNbHOW 3anThl HanpsxeHns (6es3 pene Toka).

3.2.45. 3awuTta reHepaTopoB MOLLHOCTHIO Gonee 1 MBT oT TOKOB, O0GYyCrnoBReHHbIX BHeWHUMU K3, gomkHa ObiTb
BbIMOMHEHa ¢ cobnogeHvem cneayoLmx TpeboBaHuii:

1. BawumTty cnepyeT npucoeanHATL K TpaHcdopmMaTopaM Toka, YCTaHOBMEHHBIM Ha BbIBOAaX reHepaTopa CO CTOPOHbI
HenTpanu.

2. |_|pl/l Hanmymm CekKunoHMpoOBaHNA LWWH TeHepaToOpHOro HanpsaxeHua 3aluTty cnegyet BbINONIHATbL C  ABYMA
BblAEPXKaMN  BpeMeHu: C MeHbLUEen Bbl,ﬂ,ep)KKOVl - Ha OTKIK4YeHne COoOoTBeTCTBYLWNX CEeKUMUOHHbIX U
LUMHOCOEANHUTENBHOTO BbIKIIOYaTenewn, ¢ 60nbLIen - Ha OTKITIYEHWE BbIKMYaTens reHepartopa u ralieHue nons.

3.2.46. Ha reHepaTtopax C HENocpeacTBEHHbIM OXMaXAeHUeM NpPOBOAHMKOB 0BMOTOK AorkHa GblTb NpegycMoTpeHa
3alTa poTopa OT Neperpysku npu paboTe reHepaTopa Kak C OCHOBHbIM, Tak U C pe3epBHbIM BO3OYXaeHWeM. 3aluTy
criegyeT BbIMOMHSATE C HE3aBWUCKHMOW UIU 3aBUCUMMOW OT TOKA BbIAEPXKOW BPEMEHW W pearvpyloleil Ha MOBbILLEHWE
HanpsbKeHUst Unu Toka B o6MOTKe poTopa. 3aliuTa AorkHa Ae/CTBOBaTb Ha OTKMHOYEHWE BbIKIHYaTENs reHepaTopa u
rawexue nonsi. C MeHbLUeii BblAEPXKKOM BpeMeH) OT 3aluThbl OIDKHA NPOU3BOANUTLCS pa3srpy3ka poTopa.

3.2.47. 3awwmTa reHepaTopa OT TOKOB, OGYCIIOBNEHHbIX CUMMETPUYHON Neperpyskor, AoShkHa ObiTb BbINOSIHEHA B BUAE
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MaKCMManbHOW TOKOBOM 3aLUUTbI, AENCTBYIOLLEN Ha CUrHAM C BblOEPXKKON BPEMEHU U UCMONb3YIoLen TOK 0aHON dasbl
craTtopa.

Ona pasrpy3km n npu HeobxoOAMMOCTM AN aBTOMaTUYECKOrO OTKMIOYEHWUSI reHepatopa C HEMNoCpenCTBEHHbIM
OXNaxXgeHNeM NpPoOBOAHUKOB OBGMOTOK MpPU CUMMETPUYHBLIX Neperpyskax AOMyckaeTCs MCrnonb3oBaTb 3alluTy poTopa,
BbIMOSHSAEMYt0 cornacHo 3.2.46 1 pearvpyroLLyto Ha neperpysku potopa, COnpoBOXAaoLWMe CUMMETPUYHbIE NEPErpy3ku
TypboreHepaTopos.

3.2.48. 3awuta OT 3aMblkaHWI Ha 3eMI0 BO BTOPOM TOYKE Lenu Bo30yxaeHusi TypOoreHepaTopoB AOIMKHa ObITb
npegycMoTpeHa B OAHOM KOMMIEKTe Ha HECKOMbKO (HO He Bonee Tpex) reHepaTtopoB ¢ BGNM3kMMK NapameTpamu Lenemn
BO30YyxaeHus. 3awwmTa formKkHa BKNoYaTbCs B paboTy TOMbKO MpY NOSIBIIEHNM 3aMblKaHWs Ha 3eMI0 B OQHOWM TOuKe Lenu
BO30YXXOEHNS, BbISBMIAEMOro Npy NepMognyeckoM KoHTpone m3onauun (cm. . 1.6). 3awmTa fomkHa AencTBoBaTb Ha
OTKIIOYEHME BbIKMIOYaTeNs reHepaTtopa M raweHue MoNnsi Ha reHepaTopax C HenocpeACTBEHHbIM OXNaxAaeHuem
NPOBOAHNKOB OOMOTOK M Ha CUrHan Unn Ha OTKITIOYEHWE Ha reHepaTopax C KOCBEHHbLIM OXNaXKAEeHNEM.

3.2.49. Ha TypboreHepatopax C HeNOCPeACTBEHHbIM OXMaXAEHMEM MPOBOAHMKOB OOMOTOK peKkoMeHayeTcs
yCTaHaBnNuMBaTb YCTPOMCTBA 3aLUMTbl OT ACUHXPOHHOrO pexuma ¢ notepen Bo3OyxaeHus. [lonyckaeTcs BMECTO 3TOro
npegycMmaTpvBaTb aBTOMaTU4ECKOE BbISIBIIEHWE aCMHXPOHHOrO pexuma TOMbKO MO  MOSMOXKEHUI0  YCTPOWUCTB
aBTOMaTM4ecKkoro rawenuss nonsi. lMpu OEWcTBMM yKasaHHbIX YCTPOWCTB 3aluTbl uUnuM npu oTkmodeHun ATl Ha
reHepaTtopax, JOMYCKalLLMX aCUHXPOHHbIV PEXUM, OOMMKEH NOAaBaTLCA CUrHanm o noTepe Bo3byxaeHus.

['eHepaTopbl, HE ponyckawuwne aCMHXPOHHOIo peXxwumMa, a B yCrnoBuax neduumnTta peakTMBHOM MOLLHOCTM B CUCTEME U
OCTalnbHble reHepaTopbl, NoTepaABLLNE BO36y)K,EI,eHVIe, OOSDKHbI OTKINHOYaTbCS OT CeTU NP SENCTBUM YKa3aHHbIX yCTpOI;ICTB
(3aUJ,VITbI nnn aBToMaTnU4eCcKoro rateHuna I'IOJ'IFI).

3.2.50. 3awuty reHepatopoB Ao 1 kB mowHocteto o 1 MBT ¢ He3asemneHHOW HeWTpanbid OT BCEeX BUAOB
NOBPEXOEHUA U HEHOPMarbHbIX PEXUMOB paboTbl cnedyeT OCyLeCTBNSATb YCTAHOBKOW Ha BbIBOAAX aBTOMATUYECKOro
BbIKMOYaTENs C MakCUMarbHbIMW pacuenuTensiMy Unu BelKMoYaTeNsl ¢ MakcMarbHOW TOKOBOW 3alLUTON B ABYX(a3HOM
ncrnonHeHun. Npu HanMyMu BbLIBOAOB CO CTOPOHbI HEWTPAnM yKasaHHYyH 3alUuTy, eCriv BO3MOXHO, CNeayeT NPUCOEAUHSIT
K TpaHcdopmMmaTopam TokKa, yCTaHOBIEHHbIM Ha 3TUX BbIBOAAX.

Ons YKa3aHHbIX reHepatopoB C ITIyXO3a3eMJ'IEHHOI7I HEeNnTpanblo 3Ta 3awuTa [AOoSMKHa ObITb npeaoycMmoTpeHa B
TpexdasHOM UCMOMHEHNN.

3ALLUTA TPAHC®OPMATOPOB (ABTOTPAHC®OPMATOPOB) C OBMOTKOW BbICLLUEIO
HAMPAXEHUA 3 kB U BbILLE U LULYHTUPYIOLLUX PEAKTOPOB 500 kB

3.2.51. Ansa TpaHcopMaTopos ' AomkHbI BbITh NpeaycMOTPEHbI YCTPONCTBa peneHon 3alluThbl OT CreayoLLImMX BU0B
NOBPEXOEHUIN Y HEHOPMAITbHbIX PEXMMOB paboThl:

! 3p0ecb u panee B pa3g. 3 TepMuH "TpaHcdopmaTopbl" pacnpocTpaHsieTcss U Ha aBTOTpaHcopmaTopbl

(cooTBETCTBYIOLLMX HAMPSPKEHNIA 1 MOLLHOCTEN), €CNi B TEKCTE He AenaeTcs crneumanbHOW OrOBOPKY.
1) MHOroasHbIX 3aMblkaHWin B 0OMOTKaXx 1 Ha BbIBOAAX;

2) opHobasHbIX 3aMblkaHW Ha 3eMnio B OOMOTKE U Ha BbIBOAAX, NMPUCOEAMHEHHBIX K CETU C rNyX03a3eMMeHHON
HenTpanbko;

3) BUTKOBBIX 3aMblkaHWin B 0OMOTKaX;

4) TokoB B 06MOTKax, 06yCrnoBneHHbIX BHeLWHUMKN K3;

5) TokoB B 06MOTKax, 06ycnoBneHHbIX Neperpyskon;

6) NOHWXeHWs YPOBHA Macna;

7) yacTuyHoro npo6os n3onauum eeogos 500 kB;

8) ogHoasHbIX 3ambikaHuii Ha 3emnto B ceTax 3-10 kKB ¢ M3onMpoBaHHOW HeNTpanblo, ecnv TpaHcopMaTop nuTtaeT
CeTb, B KOTOPOW OTKIOYEHME OAHOMa3HbIX 3aMblkaHUMI Ha 3emmo Heobxoaumo no TpeboBaHusm HGeszonacHocTh (CMm.

3.2.96).

PekomeHayeTcs, Kpome TOro, nNpMMeHeHWe 3alnTbl OT OAHO(Aa3HbIX 3aMblkaHUMM Ha 3eMNi0 Ha CTopoHe 6-35 kB
aBTOTpaHcopMaTopoB C BbiCLIMM HanpsbkeHnem 220 kB n Bbiwe.

3.2.52. Ona wyHTupylowmx peaktopoB 500 kB cnegyeT npegycmaTtpuBaTb YCTpPOWCTBa penenHow 3awuTbl OT
crneayoLmx BUOOB NMOBPEXAEHUA U HEHOPMarbHbIX PEXUMOB PaboThl:
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1) ogHoasHbIX 1 ABYX(dasHbIX 3aMblKaHWN Ha 3eMiIl0 B 0OMOTKax U Ha BbIBOAAX;
2) BUTKOBBIX 3aMblKaHW1 B 0BMOTKaX;

3) NoHMXeHWe ypoBHA Macna;

4) yacTnyHoro Npo6osi N30NALMN BBOLOB.

3.2.53. [a3oBas 3aluTa OT NOBPEXAEHUI BHYTPY KOXYyXa, COMPOBOXAAOLIMXCA BbiAENEHUEM rasa, U OT MOHWKEHUs
YPOBHSI Macna AormkHa GblTb NpedycMoTpeHa:

Ansi TpaHcopMaTopoB MOLLHOCTLIO 6,3 MB-A 1 Gonee;

AN WYHTUPYOLWKUX peakTopoB HanpskeHnem 500 kB;

ONs BHYTPULEXOBbIX NOHMXKALLMX TpaHcdopmaTopoB MoLHocTbio 630 kB-A 1 6onee.
["a3oByt0 3aLUMTY MOXHO YCTaHaBNMBaTb TaKkke Ha TpaHcopmaTopax MowHocTbio 1-4 MB-A.

[a3oBas 3awmuTa JOMMKHA OEeNCTBOBATb Ha CUrHan npu cnabom FaSOO6paSOBaHVIVI N NOHWXeHUN ypoBHA Maclia U Ha
OTKNn4YeHne npn NHTEeHCMBHOM Fa3006pa3OBaHMM W fanbHEeNLWeM NOHMXKEHUN YPOBHA Macna.

3awwuTta ot NoBPEXOEHUN BHYTPU KOXKyxa TpaHcdopmaTopa, COMpPOBOXOAKLINXCA BblAeNeHNeM rasa, MOXeT ObITb
BbIlNMOJIHEHA TaKXe C UCMNOoJib30BaHMEM perie AaBleHud.

3almTa OT MOHMXKEHWUS YPOBHS Macna MOXeT ObiTb BbIMNOMHEHA Tawke B BUAE OTAENIbHOTO perne YpPOBHS B
pacLumpuTerne TpaHcgopmaTopa.

Ons 3awmTthl KOHTaKTOpHOro yctpoiictBa PMH c paspbiBoM Ayrv B Macrie crnefyeT npefycMaTpuBaTb OTAeNbHOe
razoBoe pene 1 pere AaBneHus.

Ona sawuTel nsbupatenen PIMH, pasmellaeMbix B oTAenbHOM Gake, criedyeT npedycMmaTpuBaTth OTAENbHOE rasoBoe
pene.

HomkHa ObITb NpegycmMoTpeHa BO3MOXHOCTb MepeBoda AEeWCTBUS OTKMIOYalLero 3fieMeHTa ra3oBoyv 3aliuThbl Ha
CUrHan ” BbIMOMHEHNS pasfenbHOW CUrHanmMsauuMm OT CUFHamnbHOrO M OTKMYalLWMX SfIEMEHTOB ra3oBOro pene
(pasnuyatoLlenics xapakTepom curHana).

[onyckaeTcs BbINOMHEHVE ra3oBoW 3aLUMTbl C AeNCTBMEM OTKIHOYAIOLLLEro 3rieMeHTa TOMbKO Ha CUrHanm:

Ha TpaHcdopmMaTopax, KOTOpble YCTAaHOBMNEHbI B panoHax, NOABEPXKEHHbIX 3eMITETPACEHUAM;

Ha BHYTPULEXOBbIX MOHMXAIOLWMX TpaHCcopMaTopax MOLHOCTLIO 2,5 MB-A n MeHee, He NMeRLLNX BbiKNoYaTenen co
CTOPOHbI BbICLLErO HaMNPsSKEHUS.

3.2.54. [na 3awmMTbl OT MOBPEXOEHWA HA BbIBOAAX, @ TaKkKe OT BHYTPEHHUX MOBPEXAEHWUA [OOMKHbI ObITb
npenycMOTpEHbI:

1. MNpoponbHas anddepeHumnansHasi TokoBas 3almTa 6e3 BblAep)KKku BpeMeHM Ha TpaHcdopmaTopax MOLWHOCTLIO 6,3
MB-A n Gonee, Ha wWyHTUpylowmMx peaktopax 500 kB, a Takke Ha TpaHcdopmaTopax MoliHocTelo 4 MB-A npu
napannenbHon paboTe NocrneaHnX C Lenbio CENEKTUBHOIO OTKIMIOYEHNSI MOBPEXAEHHOro TpaHcdopmaTopa.

OnddepeHumansHas 3awmTa MoOXeT ObITb NpegyCcMOTpeHa Ha TpaHchopMaTopax MeHbLUE MOLLHOCTU, HO HE MeHee
1 MB-A, ecnu:

TOKOBasi OTceyka He ypdoBreTBopsieT TpeboBaHWSM YyBCTBMTENbHOCTW, @ MakcuManbHas TOKOBas 3alumTa umeeT
BblOEPXKY BpeMeHu 6onee 0,5 c;

TpaHcopmaTop YCTaHOBIIEH B paiioHe, NOABEPKEHHOM 3eMIIETPSICEHUAM.

2. TokoBasi oTceyka 6e3 BbIOEPXKKM BPEMEHMW, yCTaHaBnMBaeMasi CO CTOPOHbl MWTaHWS U OXBaTblBaloLWlasl 4acTb
0BMOTKM TpaHcdopmaTopa, ecrnv He NpeaycmaTpusaeTcs AuddepeHumanbHas 3awwuTa.

YKasaHHble 3alnTbl JOIMKHBI AENCTBOBATh HA OTKIMIOYEHNE BCEX BbiKMNoyaTenen TpaHcopmaTopa.
3.2.55. MNpoponbHas anddepeHumanbHas TOKOBasi 3allMTa JOSPKHA OCYLLEeCTBNATLCA C NPUMEHEHNEM crneumarnbHbIX
pene ToOKa, OTCTPOEHHbIX OT OPOCKOB TOKa HaMarHWYMBaHWS, MEPEXOAHbIX W YCTAHOBMBLUMXCS TOKOB HebanaHca

(HanpuMep, HacblLatoLmecs TpaHCOPMaTopbl Toka, TOPMO3Hble OBMOTKM).

Ha TpaHcdhopmaTopax MowHocTblo Ao 25 MB-A gonyckaeTcs BbINOfHEHWE 3aLUMThbl C pefnie Toka, OTCTPOEHHbIMWU Mo
TOKy cpabaTbiBaHMs OT GPOCKOB TOKa HaMarHU4MBaHNSA U NEPEXOAHbIX 3HAaYeHU ToKkoB HebanaHca (auddepeHunanbHas
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OTCG‘-IKa), ecnu npun 3aTom obecneunBaeTtcs Tpe6yemaﬂ 4YyBCTBUTEJIbHOCTb.

MpogonbHaa auddepeHUnansHas sawmTa OoikHa ObiTb BbIMOMHEHa Tak, YToObl B 30HY ee AEWCTBUS BXOAMIM
coeiMHeHns TpaHcdopmaTopa co C60PHLIMU LLIMHAMM.

HonyckaeTcs wucnonb3oBaHve Ana auddepeHumansHON  3aWwmTbl  TPAaHCOPMATOPOB  TOKa, BCTPOEHHbIX B
TpaHcdpopMaTop, MpU Hanuuuu 3awmTbl, obecneumBarowlen oTknoveHue (¢ Tpebyembim ObicTpogenicTBuem) K3 B
CcoeaIMHeHNsIX TpaHcopmaTopa co COOPHBIMY LUMHAMM.

Ecnv B Lenu HU3LWEro HanpshkeHus TpaHcdopmatopa YCTaHOBMEH peakTop M 3awuta TpaHcopmaTtopa He
obecneuvBaeT TpeboBaHWs YyBCTBUTENBLHOCTM Npu K3 3a peakTopoM, AoOMyckaeTcsl ycTaHOBKa TpaHC(opMaTopoB Toka
CO CTOPOHbI BbIBOZLOB HU3LLETO HAMNpshKeHUs TpaHcgopmaTopa Ans OCYLLEeCTBEHUS 3aLLMThl peakTopa.

3.2.56. Ha gudpepeHumanbHyo 1 rasoBylo 3alinTbl TpaHC(OpPMaTopoB, aBTOTPAHCHOPMATOPOB U LUYHTUPYHOLLNX
peaKkTopoB He AOIMKHbI BO3naratbCa OYHKLUMM AATYMKOB MyCKa yCTAHOBKM MOXapoTyLleHust. [yck cXxeMbl MoXapoTyLleHUs
YyKa3aHHbIX 3NIEMEHTOB [OJKEH OCYLLECTBNATLCSA OT CrneunanbHOro YCTponcTBa 0OHapyXeH s noxapa.

3.2.57. YctponcTteo koHTpons mdonsaumm Beogos (KMB) 500 kB fomkHO GbITh BbIMONIHEHO C AENCTBMEM HA CUrHan npu
YacTM4yHOM npoboe M3onsaumMm BBOAOB, He TpebytoLleM HeMeaNeHHOro OTKIIOYEHUS], U HA OTKITIOYEHUE MPU NOBPEXAEHUN
130nsLMmM BBOAA (4O TOro, Kak Mpomn3onaeT NOSHbIA NpoGon n3onauum).

HomkHa ObITb MpegycmoTpeHa OnokupoBka, NpefoTBpallaollas NoxHble cpabaTbiBaHusi yctpornictea KWMB npu
obpbiBax B Lensax npucoeamHeHns KB k BelBogam.

3.2.58. B cny4asax npucoeauHeHusi TpaHCOpMaTopoB (KPOME BHYTPULIEXOBbLIX) K NMHUSAM 06e3 BbIKMoYaTenen
(Hanpumep, No cxeme 6noka NMHKUS - TpaHcOPMaTOP) AN OTKMIOYEHUs NOBPEXAEHMIN B TpaHcdopmaTope AOMKHO ObiTh
npeaycMOTPEHO OOHO U3 CNeayoLmMX MePONpPUATUIA:

1. YcraHoBKa KOpOTKO3aMblkaTens AN MCKYCCTBEHHOrO 3aMblkaHWsi Ha 3emso ofHol a3kl (gns cetm c
rnyxo3a3eMieHHON HelTpanblo) unu gsyx ¢as mexgy cobon (Ans ceTu C M30NMPOBaHHOW HEWTpanbilo) W, ecnu 3aTo
HeobxoAnMo, oTAenuTens, aBToMaTUyecku oTknovarolerocs B 6ectokoByto nay3y AlB nuHun. KopoTko 3amblikatenb
[OIKeH ObITb yCTaHOBMEH BHe 30HbI AnddepeHumansHon 3awuTel TpaHcgopmaTtopa.

2. YcTaHOBKa Ha CTOPOHE BbLICLLErO HanpsbKeHWsl MOHWXKalLWero TpaHcopMaTopa OTKPbITbIX MMaBKMX BCTABOK,
BbINOSHSOLNX (PYHKLUUM KOPOTKO3aMbIKaTensa n otaenutens, B coyetadmm ¢ AlNB nuHuu.

3. MNepepaya oTkNOYaKLWEro curHana Ha BblknovaTens (MW BbIKNKOYATENN) NIUHUK; NPU 3TOM, €Cru HeobXoaMMO,
yCTaHaBNMBaeTCA OTAENUTENb; ANs pPe3epBUPOBaHUS Mepefayn OTKIKYaloLero curHana [onyckaeTcsl ycTaHoBKa
KOpOTKO3aMbIKaTenNsi.

Mpwn pelueHmmn Bonpoca o HeobxoanmocTn NPUMEHEeHNs nepefaym oTKYaloLWwero curHana B3ameH meponpuaTtiim n. 1
1 2 OOMKHO y4nTbIBaTbCA crneytoLlee:

OTBETCTBEHHOCTb FIMHWWN 1 JONYCTUMOCTb UCKYCCTBEHHOTO CO34aHNsA Ha Hel meTannuyeckoro K3;

MOLLHOCTb TpaHcdopmaTopa 1 AonyCcTUMoe BpeMsi NNKBUAALMW NOBPEXOEHUS B HEM;

yAaneHHoCTb NOACTaHLMKU OT NUTAIOLLEro KOHLA MTMHUK U CMOCOBHOCTb BbIKMoYaTens OTKMoYaTe HeyaaneHHble K3;

xapaktep noTpebuTens c To4ku 3peHns Tpebyemolt BbICTPOTHI BOCCTaHOBMEHWS HAaNPsXKeHWS;

BEPOSATHOCTb OTKA30B KOPOTKO3aMbIKaTeNs Npu HU3KMX TemnepaTypax 1 rononege.

4. YcTaHOBKa npeaoxpaHuTenel Ha CTOPOHE BbICLLEro HaNpshKeHUs MOHWXKaroLWwero TpaHcgopmMaTopa.

Meponpuatua n. 1-4 moryT He npegycmaTpmBaTtbCs Ans 6NOKoB NUHWSA - TpaHchopMaTop, ecnu Npu ABYCTOPOHHEM
nuTaHMu  TpaHcdopmaTtop  3awmuiaetcsa  obuwer  3awmuTton  Gnoka  (BbICOKOYACTOTHOW — UMM MPOAOSbHOWA
anddepeHumansHon cneumnanbHOro HasHayeHus), a Takke npu MoLHOCTU TpaHcgopmatopa 25 MB-A n meHee npu
OOHOCTOPOHHEM MUTaHWKW, ecnu 3awmta nuTalwen nuHuM  obecneyvBaeT Takke 3awuWTy TpaHcdopmaTopa
(bbicTpOAENCTBYOLWaN 3awmTa MMHAN YaCTUYHO 3alumLaeT TpaHcopmMaTop U pe3epBHas 3alumTa IMHUK C BpEMEHEM He
6onee 1 ¢ 3awumwaeT BeCb TpaHCdOPMaTOp); NPM 3TOM rasosas 3almuTa BbIMOMHAETCSA C AEVWCTBMEM OTKIHOYaoLWero
3MemeHTa TOMbKO Ha curHan.

B cnyyae npumeHeHus meponpuATui n. 1 unu 3 Ha TpaHcdopmaTope AOMKHbI ObITb YCTaHOBMNEHbI:

npy HanU4MM Ha CTOPOHE BbICLUEro HanpshkeHus TpaHcdopmaTtopa (110 kB 1 Bbilwe) BCTPOEHHbIX TpaHCHOpMaTopoB
TOKa - 3awmThbl No 3.2.53, 3.2.54, 3.2.59 n 3.2.60;

npu OTCYTCTBUM BCTPOEHHbLIX TpaHcopMaTopoB Toka - AuddpepeHumansHasa (B cooTBeTcTBMM € 3.2.54) unn

MaKcuMMmarbHasi TOKOBas 3aluMTa, BbINOSIHEHHAS C UCMONb30BaHNEM HaKMafHbIX UM MarHUTHbIX TpaHcopMaToOpPOB TOKa,
1 rasosad 3awmTa no 3.2.53.
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I'IospexqquMﬂ Ha BblBOAAX BbICLLUEro HanpsaXxeHus TpaHC(*)OpMaTOpOB aonyckaeTca NMKkBManpoBaTb 3aLNTON NINHUN.

B oTaenbHbIX cny4daax npu OTCYyTCTBUM BCTPOEHHbIX TpaHchopmaTopoB TOKa aonyckaeTcAa npumMeHeHue BbIHOCHbIX
TpaHcopMaTopoB TOKa, €CNM MNpU  MCMOMb30BaHWW HaKMagHblX WAW  MarHUTHbIX TpaHCOPMaTOpPOB TOKa He
obecneumBatoTca Tpe6yeMble XapaKTepUCTUKn 3aLlinThbl.

Ons 3awuTtbl TpaHcOPMaTopoB € BbICWMM HanpskeHnem 35 kB B cnyvae npumeHeHus meponpusatus n. 1 AOmKHbI
npegycMaTpuBaTbCs BbIHOCHbIE TpaHCcOpMaTopkl TOKa; NPU 3TOM LieNecoobpasHOCTb YCTAHOBKM KOPOTKO3aMbIKaTens v
BbIHOCHbIX TpaHCchOpMaToOpOB TOKa WM BbIKMOYaTENs C BCTPOEHHbIMWM TpaHcdopmaTopamMu Toka [ormkHa ObiTb
060CHOBaHa TEXHWNKO-3KOHOMUYECKUM pacyeToM.

Ecnn npumeHeHbl OTKpbITblE NIaBKME BCTaBKU (CM. n. 2), TO OnA NoBbILWWEeHNA 4yBCTBUTENbHOCTU JencTene rasoBow
3alLNTbl MOXET OCYyLLEeCTBIATbLCA Ha BbINOJIHEHUE MeXaHUYeCKMM nyTeM UCKYCCTBEHHOro K3 Ha BcTaBkax.

Ecnn B Harpyskax TpaHcopMaTopoB MOACTAHLMI COAEPXATCH CUHXPOHHbIE 3feKTpoasurateny, TO AOMMKHbI ObiTb
NPUHATHI MEpbl MO NPeAoTBPaLLEHNI0 OTKMoYeHus otgenuTtenem (npy K3 B ogHoOM m3 TpaHcdopmaTtopoB) Toka OT
CUMHXPOHHbIX 3neKTpoABuraTenen, nayLlero Yepes apyrme TpaHcgopmartopbl.

3.2.59. Ha TpaHcopmatopax MowHocTetdo 1 MB-A 1 Gonee B kayecTBe 3aluTbl OT TOKOB B 0OMOTKax,
006ycrnoBneHHbIX BHELWHUMU MHorodasHbiMM K3, formkHbl ObiTe NpeayCcMOTpeHbl cnedytolme 3awmnTbl ¢ JeACTBUEM Ha
OTKIIOYEHME:

1. Ha noBblwawwmx TpaHcopmaTopax C  ABYCTOPOHHWM NWTaHMeM - TOKOBas 3awmta oGpaTHoW
rocrefoBaTeNnbHOCTM OT HECUMMETPUYHBIX K3 1 MakcMmanbHasi TOKoBasi 3alimTa ¢ MUHUMASIbHBIM MYCKOM HanpsiKeHus!
OT CUMMETPUYHbIX K3 1nu MakcrmanbHas TokoBasi 3alumTa ¢ KOMGUHUPOBaHHbLIM NMYCKOM HanpsbkeHust (cMm. 3.2.43).

2. Ha noHwxarowmx TpaHchopmMaTopax - MakcumarbHas TOKOBas 3alimMTa ¢ KOMOMHMPOBAHHBLIM MYCKOM HanpshkeHus
unm 6e3 Hero; Ha MOLLHbIX MOHMXKaLWMUX TpaHchopMaTopax Npu HanuyuMu ABYCTOPOHHErO MUTaHWS MOXHO NMPUMEHSITb
TOKOBYIO 3aluMTy obpaTHOW nocrnefoBaTenbHOCTW OT HecMMMETpUuHbIX K3 1 mMakcumanbHylo TOKOBYHO 3aliuTy C
MWHUMAIbHBIM NMYCKOM HanpsikeHusl oT CUMMeTpUYHbIX K3.

Mpu BbiGope Toka cpabaTbiBaHWs MaKkcUManbHOM TOKOBOW 3alUTbl HEOGXOAMMO YYMTbIBaTb BO3MOXHbIE TOKM
reperpysku Npu OTKMIOYEHUM MnapannenbHo paboTalowmx TpaHChopMaTopoB M TOK camosanycka afeKkTpofBuraTenei,
NUTaoLLMXCA OT TPAHCHOPMAaTOPOB.

Ha noHwxatowmx asToTpaHccopmaTopax 330 kB v Bbiwe crnegyeT npegycmatpusaTb AUCTAHUMOHHYO 3alimTy Ans
OenNcTBMA Npy BHELWHNX MHorodasHeix K3 B cnyyasx, korga ato Tpebyetca ans obecneyeHuns gansHero pe3epsrpoBaHns
U COornacoBaHUs 3aLlUUT CMEXHbIX HaMpsKeHWN; B 3TUX ClyYasxX ykasaHHyIo 3alMTy OonyckaeTcs ycTaHaBnuBaTb Ha
aBToTpaHcopmaTopax 220 kB.

3.2.60. Ha tpaHcdopmaTopax MoOLHOCTEI0 MeHee 1 MB-A (noBbiWaOWMX M NMOHWXKAIOWMX) B Ka4ecTBe 3aluuTbl OT
TOKOB, 0OYCMNOBMNEHHbLIX BHELWHMMM MHorodasHeiMu K3, gomkHa ObiTb NMpegycMoTpeHa OEeWCTBYHOLLAs Ha OTKIIOYEHne
MaKkcuMMarnbHasi ToKkoBas 3alumTa.

3.2.61. 3awmTy OT TOKOB, OOYCMNOBMEHHBLIX BHELLHMMU MHOrodasHbiMu K3, cneagyeT yctaHaBnuBaTh:
1) Ha BYXOBMOTO4HBIX TpaHcopMaTopax - CO CTOPOHbI OCHOBHOMO NUTaHWUS;

2) Ha MHOrOOGMOTOYHBIX TpaHcdopMmaTopax, NPUCOEAMHEHHbIX TPEMSI U Gornee BbIKMoYaTENsIMU, - CO BCEX CTOPOH
TpaHccopmaTopa; AoNyckaeTCsl He yCTaHaBnMBaTh 3alluUTy Ha OAHOW M3 CTOPOH TpaHcdopMmaTopa, a BbINOMHATb ee Co
CTOPOHbLI OCHOBHOTO NUTaHWS, Tak YTOGbl OHA C MEeHbLLUEe BbIAEPXKON BpeMeHUN OTKIovana BblKovaTenm ¢ Toi CTOPOHbI,
Ha KOTOpO 3alluTa OTCYTCTBYET;

3) Ha NoHwxarLwem AByXOOMOTOYHOM TpaHcdopmaTope, NUTarLem pasfensHo paboTarowme cekumm, - Co CTOPOHbI
NNTaHUA U CO CTOPOHbI Ka)K,EI,OI7I ceKkuunu,

4) Npu NPUMEHeHUN HaknafdHbIX TPAaHCOPMATOPOB TOKA HA CTOPOHE BbICLUEr0 HAMPSHKEHUS - CO CTOPOHbLI HU3LLErO
HanpsKeHMs Ha [OBYXOOMOTOYHOM TpaHCOpPMaTope W CO CTOPOHbI HU3LIEro W CPeAHero HanpshkeHun Ha
TPexo6oMOTOYHOM TpaHcgopMaTope.

[onyckaeTcs 3awnty OT TOKOB, 06YCJ'IOBJ'IGHHI:IX BHELIHMMWN MHOroasHbIMM K3, npeaoycMatTpmBaTtb TOJIbKO ONA
pe3epBUpPOBaHUSA 3alUMUT CMEXHbIX 31eMEHTOB U He npegycMaTtpuBaTb ANA OAENCTBUSA MPU OTKase OCHOBHbIX 3aluuT
TpaHcopMaTopOoB, ecinn BbINOSIHEHWE AN1S TAaKOro AeNCTBUS NPUBOAUT K 3HAYUTENBHOMY YCITOXKHEHUIO 3aLUNThI.

Mpw BbINOMHEHMN 3aLLMTLI OT TOKOB, OBYCMOBMAEHHbIX BHELHUMW MHOrodasHbimMn K3, no 3.2.59, n. 2, gomkHbl Takke
paccmaTpuBaTbCA HeobXxoOAMMOCTb W BO3MOXHOCTb [OMOMHEHWS €e TOKOBOW OTCEYKOW, npegHas3HayeHHoW Aansi
OTKIIOYEHMS C MeHbLUEN Bblaepxkon BpemeHu K3 Ha wrHax cpegHero u HM3LWero HanpsKeHWn (MCXoas 13 YpoBHS TOKOB
K3, Hannumna oTgenbHOM 3aLWmnThl LWWMH, BO3MOXHOCTMW COrNacoBaHUs C 3aLiMTammy OTXOOSLMX NIEMEHTOB).

3.2.62. Ecnn 3awmTa noBbiwalowmx TpaHcopMaToOpoB OT TOKOB, 0OYCMOBMNEHHBLIX BHELUHUMW MHOrodasHbiMu K3, He

obecneynBaet Tpe6ye|v|b|x YYBCTBUTENBHOCTU W CENEKTUBHOCTM, TO [ANS 3alWuTbl TpaHcdopmaTopa LonyckaeTcs
MCMOMb30BaTh perie Toka COOTBETCTBYIOLLEN 3aLMTbl FeHepaTopoB.
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3.2.63. Ha nosblwatowux TpaHcopmMaTopax MowHocTeto 1 MB-A un Gonee, Ha TpaHccopmaTtopax C OBYX- ”
TPEXCTOPOHHUM MWUTAHWEM M Ha aBTOTpaHcgopmaTopax Mo YCMoBUMIO HEOOBXOOUMOCTU pEe3epBMPOBAHUSA OTKIHOYEHUS
3aMbIKaHUA Ha 3eMII0 HAa CMEXHbIX 3reMeHTax, a Ha aBToTpaHcdopmaTopax, KpoMme Toro, U no ycnosuto obecneyveHuns
CENEeKTUBHOCTM 3alMT OT 3aMbIKaHWIN Ha 3eMI0 CeTell pasHbIX HanpsKeHUn AomkHa OblTb NMpegycMOTpeHa ToKoBasd
3almMTa HyneBow NOCNedoBaTENbHOCTU OT BHELUHMX 3aMblKaHWiA Ha 3eMIo, yCTaHaBnvMBaemas CO CTOPOHbI OOMOTKMU,
NPUCOEAMHEHHON K CETU C BOMbLUMMUN TOKAMU 3aMblKaHWS Ha 3eMITHO0.

Mpwn HanuymMm Yactu TpaHcOpPMaToOpoB (M3 YMCNa UMEKLLMX HEMOMHYI0 M30MsALUu0 OOMOTKM CO CTOPOHbI HYNEBOro
BbIBOAA) C M30NMPOBAHHOW HENTpanblo OOMKHO obecrneunBaThbecs NpeaoTBpalleHne HeaonyCTUMOro pexuma HenTpanm
3TUX TpaHCcHOPMaTOpOB B COOTBETCTBMU € 3.2.28. C 3TOM LUenbio B Cryyasx, Korga Ha anekTpocTaHumMn unv noactaHumm
yCTaHOBINEHbI TpaHCcOpMaTOpbl C 3a3EMIEHHON 1 M30NMPOBAHHOW HEWTPanbio, UMEeKLLNe NUTaHNe CO CTOPOH HU3LINX
HanpsbkeHWn, JomkHa OblTb  npegycMoTpeHa 3awmta, obecneuuBatollas  OTKMHOYEHVME TpaHcdopmartopa C
M30NMPOBAHHON HEMTPanbio UM ee aBTOMAaTMYECKOe 3a3eMIleHne [0 OTKIIoYeHUs TpaHCOPMaTopoB C 3a3eMIIEHHOM
HenTpanbto, paboTarLmX Ha Te e LWNHbLI U Yy4aCTOK CeTU.

3.2.64. Ha aBTOTpaHchopmaTopax (MHOroobMOTOYHbBIX TpaHCcopMaTopax) ¢ MMTAaHUEM C HECKONBbKUX CTOPOH 3aLuuTy
OT TOKOB, BbI3BaHHbIX BHewHUMKU K3, HeobGXxoauMO BbINOMHATL HanpaBreHHOW, ecnu 3To TpebyeTcs no ycrnoBuAM
CeneKTMBHOCTW.

3.2.65. Ha aBToTpaHcgopmartopax 220-500 kB noacTtaHumi, 6nokax reHepatop - TpaHcdopmatop 330-500 kB u
aBToTpaHcopmaTopax cBs3n 220-500 kB anekTpocTaHuMin JomkHa ObiTb NpeaycMoTpeHa BO3MOXHOCTb OnepaTUBHOIO
YCKOPEHUSI 3aLLMT OT TOKOB, 00yCnoBneHHbIX BHeWHUMU K3, npu BbiBoAe U3 AencTBus auddepeHumanbHbIX 3aluT WWH
U OLLUMHOBKKM, 06ecneyvmBatoLLero OTKIIOYEHME MOBPEXAEHMIN Ha 3neMeHTax, ocTtaBlumxcs 6e3 GbicTpoaencTByoLei
3almnThl C BblAepXXKon BpeMeHun okoso 0,5 c.

3.2.66. Ha noHwxatowmx TpaHcdopmaTopax n 6rnokax TpaHcdopMaTop - Maructparbs C BbICWUMM HanpsbkeHmem o 35
KB 1 coeamHeHnemM OOMOTKM HU3LLErO HaMpPsPKEHWs B 3Be3dy C 3a3eMMeHHOW HeWTpanblo cnedyeT npegycmaTtpuBaTb
3aWnTy OT 0AHOMA3HbIX 3aMbIKaHWI Ha 3eMMI0 B CETU HU3LLETO HaMPSHKEHWS, OCYLLECTBNSAEMYI0 NPUMEHEHNEM:

1) MaKCUMarnbHOM TOKOBOW 3aluTbl OT BHELWHUX K3, yCTaHaBJ'IVIBGEMOVI Ha CTOPOHE BbICLLUEro Hanps>XXeHwud, U, ecrnn
3TO Tp66y9TCF| no yCnoBuio YyBCTBUTENTIbHOCTHU, B TpexpenenHom UCMOMHEHWM;

2) aBTOMaTMYEeCKNX BbIKITOYaTeENEen Unm npegoxpaHnuTenen Ha BblIBOAAX HU3LLEro HamnpsXXeHus;

3) cneumanbHOWM 3aWwmThbl HYNEBOW MOCMenoBaTeNbHOCTH, YyCTaHaBNMBaeMoOn B HyNeBOM NPOBOAE TpaHcdopmaTopa
(Mpv HegocTaTOYHOW YyBCTBUTENBLHOCTH 3awwmMT no n. 1 1 2).

[ns NPOMbILWNEHHBIX 3NEKTPOYCTAHOBOK, €CrM COOopKa Ha CTOPOHE HM3LLEro HanpshkeHUs C annapatamy 3awmTbl
npucoeavHeHNn HaxoauTcsl B HEeMoCPeACcTBeHHOM GnmusocTu oT TpaHcdopmatopa (ao 30 M) unu coefuHeHue mexay
TpaHchopMaToOpOM M CGOPKOW BLINMOSTHEHO TpexdasHbIMK kabensmiu, 4onyckaeTcs 3almTy No N. 3 He NPUMEHSTb.

Mpy NnpyMmeHeHUn 3awnTbl NO N. 3 AOMYCKAeTCA He CornacoBbiBaTh €e C 3allMTaMmn 3N1eMEHTOB, OTXOAALWMNX OT CGOpKVI
Ha CTOPOHE HU3Lero HanpsaxXeHua.

Ona cxembl NWUHMA - TpaHcOpMaTop B crlyyae MNpUMEHeHWs 3awuTbl Mo M. 3 [OonyckaeTcs He MpoknagbiBaTb
cneumanbHblii KOHTPOMbHLIA kabernb Ans obecrneveHnst AEACTBUS STON 3aLLMThI HA BbIKNOYATENb CO CTOPOHbI BbICLLEO
Hanps>KeHUst U BbINOMHATL €€ C AENCTBMEM Ha aBTOMAaTUYECKWMIA BbIKMOYaTENb, YCTAHOBMEHHbI HA CTOPOHE HU3LLEro
HanpsiKeHus.

TpeGoBaHusi HacTosillero naparpadgpa pacnpoCTPaHAlTCA Takke Ha 3alWuTy YyKasaHHbIX TpaHcgopmaTopoB
NpeaoxXpaHUTENsiMU, YCTAHOBMEHHBIMU HA CTOPOHE BbICLLETO HAMPSKEHWS.

3.2.67. Ha cTOpoHe Hu3Wero HanpspkeHWs MOHWXKaKLWUX TPaHCcOpMaTopoB C BbiCWMM HanpshkeHnem 3-10 kB,
nuTalWwmnx cOOpkM C NPUCOEOVHEHMAMM, 3alLMLLIEHHbIMW MpedoXpaHuTensmMu, criedyeT ycTaHaenuMBaTb [NaBHbIN
npeaoxXpaHnTenb UNM aBTOMaTUYECKUI BbIKIHOYaTerb.

Ecnn npenoxpaHnTenn Ha nNpucoeguHeHUAX HU3LWEro HanpsaxeHua U npefoxpaHutenu (VIJ'IVI peneﬁHaﬂ 3aLIJ.VITa) Ha
CTOpPOHE BbICLLEro HanpsaxeHua O6CJ'Iy)KMBaI'OTCFI N HaxogAaTcA B BeAeHUWM OAHOro M TOro e nepcoHana (Hanpwmep,
TOJIbKO MepcoHana 3HeprocucTtemMmbl WM TOJIbKO NepcoHana HOTPEGMTEHQ), TO [NaBHbLIN NpefoxpaHuTenb WUnu
aBTOMaTMYECKUI BbIKNOYATESNb HA CTOPOHE HU3LLEro HanpsKeHnsa TpaHcopmaTopa MOXeT He yCcTaHaBMBaTbCS.

3.2.68. 3awumTta oT ogHOoa3HbIX 3aMblkaHu Ha 3emmio no 3.2.51, n. 8, gomkHa ObiTb BbIMNONIHEHA B COOTBETCTBUM C
3.2.97.

3.2.69. Ha TpaHcgopmaTopax mowHocTbio 0,4 MB-A 1 6Gonee B 3aBUCMMOCTM OT BEPOSITHOCTU M 3HAYEHNSI BO3MOXKHOW
neperpysku cnegyeTt npegycmatpvBaTb MaKCUMMarbHyl0 TOKOBYHO 3alUUTy OT TOKOB, OOYCMOBIEHHbIX Meperpyskon, ¢
OeNCTBMEM Ha CurHan.

[ns nogctaHumin 6e3 NOCTOSIHHOTO AeXypcTBa NepcoHana gonyckaeTcs npedycMaTpuBaTh AeicTBue 3TOoN 3aluThbl Ha
aBTOMaTMYECKYIO Pasrpy3Ky UM OTKIOYEHNE (MPY HEBO3MOXHOCTM JNIMKBMAALMWN Neperpy3kv ApyruMy CpeacTBamm).
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3.2.70. MNpn HanMnuMm CO CTOPOHbI HEWTpanu TpaHccopmaTopa OTAenbHOro Ao6GaBoYHOro TpaHcdopmaTopa Ans
perynvpoBaHus HanpshkeHUs nof, Harpy3kon Heobxoaumo npeaycmaTpmBaTh B JOMOSHEHNE K yka3aHHbIM B 3.2.51-3.2.57,
3.2.59, 3.2.63 cneayowue 3alnThI:

rasoByto 3almTy gobaBo4HOro TpaHchopmaTopa;

MaKkCUMarbHYyl0 TOKOBYK 3alUMTy C TOPMOXEHuWeM npu BHewHux K3 oT noBpexgeHuin B nepBuYHON oOMOTKe
pobaBoyvHOro TpaHccopmaTtopa, 3a WCKMI4YeHWeM criydaeB, Korga 3ta obmoTka BKkNoyaeTcsa B 30HY [OeWCTBUSA
anddepeHunansHON TOKOBON 3aLLuThl Liener CTOPOHbI HU3LLEro HanpsKeHUs aBToTpaHchopmaTopa;

AnddepeHumanbHyio 3aLuTy, KOTOpas OXBaTbiBAaeT BTOPUYHYIO 0BGMOTKY 406aBOYHOro TpaHcdopmaTopa.

3.2.71. 3awmty nuHeirHoro [o6aBOYHOrO TpaHchopmaTopa, YCTAHOBMEHHOTO CO CTOPOHbI HU3LIEro HanpskeHus
aBTOTpaHcgopMaTopa, crieqyeT OCyLLEeCTBNATh:

rasoBoW 3almMTon cobCcTBEHHO [O06ABOYHOrO TpaHcdopmaTopa M 3alMTON KOHTaKTopHOro yctpownctea PIH, kotopas
MOXET ObITb BbINOMHEHA C npuMmeHeHneM pene aasfieHna nnm oTaesibHOro ra3oBoro pene;

anddepeHunansHON TOKOBOW 3aLLUTON Lienel CTOPOHbI HU3LLEro HanpsKeHWUs aBToTpaHcdopmaTtopa.

3ALLNTA BJIOKOB rEHEPATOP - TPAHC®OPMATOP

3.2.72. [Ina GnokoB reHepatop - TpaHccopmaTop C reHepatopamu MoOLWHOCTbIO Oonee 10 MBT gomkHbl ObiTb
npeaycMOTPeHbl YCTPOWCTBA PEnerHoN 3aluTbl OT CIEeAylLMX BWMOOB MNOBPEXAEHUA W HEHOPMarbHbIX PEeXMMOB
paboThbI:

1) 3ambIKaHUA Ha 3eMII0 Ha CTOPOHE reHepPaTOPHOrO HaMPAXEHWs;

2) mHorodbasHbIX 3aMblkaHuin B 06MOTKe cTaTopa reHepaTtopa 1 Ha ero BbiBoJax;

3) 3aMblkaHWIn MeXay BUTKaMu ogHoN dhasbl B 0OMOTKe cTaTopa TypboreHepaTopa (B cooTBETCTBUM C 3.2.76);

4) MHOrohasHbIX 3aMblkaHWii B 0GMOTKaxX U Ha BbiBodax TpaHchopmaTopa;

5) ogHobasHbIX 3aMblkaHWA Ha 3emMmnio B 06MOTKe TpaHcdopmaTtopa v Ha ee BbiBOAAX, NMPUCOEAMHEHHBIX K CETU C
60MNbLMMN TOKaMKN 3aMbIKaHUSA Ha 3EMITHO;

6) 3ambikaHUi Mexay BUTKamu B 06MOTkax TpaHcdopMaTopa;
7) BHELHMX K3;

8) neperpysku reHepaTopa Tokamu o6paTHOW NocnenoBaTenbHOCTM (ANs GIOKOB C reHepaTopamMmn MOLLHOCTbIO Goree
30 MBT);

9) cMMMETPUYHON Neperpy3kM o6MOTKM cTaTopa reHepaTopa U 06MOTOK TpaHchopmaTopa;

10) neperpy3ku oGMOTKM poTOpa reHepaTopa TOKOM BO36yxaeHusi (4ns TypGoreHepaTopoB C HENOCPEeACTBEHHbLIM
oXnaxaeHneM NpoBOAHUKOB OBMOTOK ¥ ANs rMApOreHepaTopoB);

11) NoBbILWEHNA HaNPsSXXeHNA Ha cTaTope reHepartopa u TpaHcdopmaTtope 6noka (anst 6nokos ¢ TypboreHepaTopamu
MoLHocTbio 160 MBT 1 6onee u ansi Bcex 6rokoB ¢ rmaporeHepaTopamu);

12) 3aMbIKaHUI Ha 3eMITI0 B OHOW TOYKEe Lenu Bo30yxaeHus (B cooTBeTCTBMM C 3.2.85);

13) 3aMblkaHWIn Ha 3eMr0 BO BTOPOWN TOYKe Lieny Bo3byxaeHus TypboreHepaTopa MoLHOCTb0 meHee 160 MBT;

14) acUHXPOHHOIO pexmmMa ¢ notepen Bo3byxaeHus ' (B8 cootseTcTaum ¢ 3.2.86);

O npenoTBpalleHUn aCMHXPOHHOTO pexuma 6e3 noTepun Bo3GykaeHUs cM. . 3.3.

15) noHwxeHUst ypoBHsi Macna B 6ake TpaHcdopmatopa;
16) yactuuHoro npobos n3onsuum Beogos 500 kB TpaHcdopmMaTopoB.
3.2.73. YkasaHua No BbIMNONIHEHUIO 3aLUWTbI FEHEPATOPOB W MOBbILIAKLNX TPaHC(OPMATOPOB, OTHOCALUMXCH K WX

pasfenbHon paboTte, AeiCTBUTENbHbI U ANS TOrO Cryyasl, korga oHM oGbefuHeHbl B GOk reHepaTop-TpaHcopmaTop
(aBTOTpaHcopmatop), ¢ y4eTom TpeboBaHUi, NpuBeAeHHbIX B 3.2.74-3.2.90.

http://www.electrotok.ru/docs/pue/razdel3.htm 07.12.2007



onektpoTok.ru : lokymeHTsl : MY - Pasgen 3 Ctp. 19 n3 52

3.2.74. Ha 6nokax c reHepaTtopamMu MoLuHocTbio 6onee 30 MBT, kak npaBuno, JormkHa ObiTb NpegycMOTpeHa 3alumTa
OT 3aMbIKaHWUI Ha 3eMI10 B Lieny reHepaTopHOro HanpsieHusl, oxsaTbiBaroLwas Bcio 06MOTKy cTaTopa.

Mpu mowHocTu reHepatopa 6nokoB 30 MBT 1 MeHee crnefyeT NpMMEHATbL YCTPOMCTBA, 3aluuiiaoine He meHee 85%
obmoTKM cTatopa. NpumeHeHne Takux yCTPOMCTB AOMNyCKaeTCsl Takke Ha Grnokax ¢ TypboreHepaTopaMmy MOLLHOCTBIO OT
30 oo 160 MBT, ecnu ans 3awmTbl BCe 0OMOTKM cTaTopa TpebyeTcsi BKIMHOYEHUE B LiEMb reHepaTopa AONOSTHUTENbHON
annapaTypbl.

3awmTa gomkHa ObiTb BLIMONHEHA C AENCTBUMEM Ha OTKMIOYEHWE C BbIOAEPXKKOW BpeMeHu He Gonee 0,5 ¢ Ha Bcex
6nokax 6e3 OTBETBMEHWI HA reHEPATOPHOM HamnpsKEHUN U C OTBETBIEHMSIMU K TpaHcopmaTopaM COOCTBEHHbIX HYXA.
Ha 6nokax, MMetoLLmnx 3NeKTPUYECKYHO CBSI3b C CETbH COOCTBEHHBIX HYX UM NOTpebuTenemn, NMTatoLLMXCs No NIMHUSAM OT
OTBETBINEHUI MeXy reHepaTopoM U TpaHCOpPMaTOPOM, ECIM EMKOCTHbIA TOK 3aMblKaHWI Ha 3eMIto cocTaBnsieT 5 A n
6onee, [OMKHbI ObITb YCTAHOBINEHBI AEWACTBYIOLLME HA OTKIMIOYEHME 3alunThl OT 3aMblKaHW Ha 3emIto B 06MOTKe cTaTtopa
reHepatopa U OT [ABOWHbIX 3aMblKaHUA Ha 3eMI0, Kak 3TO npeaycMaTpyBaeTCs Ha reHepartopax, paboTalowmx Ha
cbopHble WKHbI (cM. 3.2.38 1 3.2.39); ecrnn eMKOCTHbIN TOK 3aMblkaHWsi Ha 3eMJ10 COCTaBnsieT MeHee 5 A, To 3awuTa oT
3aMbIKaHU Ha 3eMI0 MOXET ObITb BbINOMIHEHA TaK e, Kak Ha Grokax 6e3 OTBETBMEHUN HA reHEPaTOPHOM HaMNPsHKEHUN,
HO C JEeNCTBUEM Ha cuUrHarn.

Mpu Hanuuuu BblkNioYaTens B LenNU reHepatopa OoSbkHa ObiTb [JOMOSHATENbHO NpegycMOTpeHa CuUrHanmMaaums
3aMbIKaHUiA Ha 3eMIo Ha CTOPOHEe reHepaToOpPHOTo HanpskeHus TpaHcgopmaTtopa Gnoka.

3.2.75. Ha 6noke c reHepaTopoM, UMEIOLLMM KOCBEHHOE OXFaXaeHue, COCTOSILLEM U3 OQHOro reHepatopa WU OgHOro
TpaHcopmaTopa, Npy OTCYTCTBUM BbIKIlOYaTENs B LieNU reHepatopa pekoMeHAyeTcs npegycMatpuBaTb ogHy OOLUyto
NpoaonbHYD AnddepeHUMarnbHyo 3awuTy 6rnoka. Mpu Hanuuuy BbiKNoYaTens B Lenu reHepaTtopa Ha reHepaTtope U
TpaHchopmaTope JOSKHbI ObITb YCTaHOBIEHbI OTAENbHbIE AMddepeHUManbHbie 3alnTbl.

Mpn wncnonb3oBaHun B Onoke ABYyX TpaHcoOpmMaTopoB BMECTO OAHOro, a Takke npu paboTe AByx u 6Gonee
reHepatopoB 6e3 BblkntoyaTenen B 6noke ¢ ogHUM TpaHcopMaTopoM (YKPYNHEHHbIN Brok) Ha KaXaom reHepaTope v
TpaHcdopmaTope MowHocTelo 125 MB-A u Gonee pomkHa OblTb npegycMoOTpeHa oOTAenbHasi npoAorbHas
AnddepeHumanbHas 3awmTa. [pu OTCYTCTBUM BCTPOEHHbIX TPaHCOPMaTOpPOB TOKa Ha BBOAAX HU3LLErO HanpshxkeHus
3TUX TpaHcopMaTopoB AoMnyckaeTcsi NprMeHeHue obLern AnddepeHumanbHO 3awmTel Ans AByX TpPaHCopMaTopos.

Ha ©6noke ¢ reHepaTopoM, MWMEIOWMM HENOCPeACTBEHHOE OXNaxdeHne npoBOAHUKOB OOMOTOK, cnepyet
npegycmaTpusaTtb OTAENbHYIO MPOAoIbHYO AuddepeHumanbHyo 3awmTty reHepaTopa. [lpu 3Tom, ecrnivm B Lenu
reHepatopa WMeEeTCA BblkNoYyaTenb, TO AomkHa OblTb YycTaHOBRNeHa oTgenbHas AnddpepeHumansHas 3awmTa
TpaHcdopmaTopa 6noka (unu kaxagoro TpaHcopmaTopa ecnm B 611oke ¢ reHepaTopoM paboTatoT ABa TpaHcdopmaTopa
unn 6Gonee; npu OTCYTCTBUM BCTPOEHHbIX TpaHCOPMaTopoB TOKa Ha BBOAAX HM3LWIEro HanpsikeHus  3TuX
TpaHchopMaToOpOB AOMNYCKAETCs NpUMeHeHNe obLeln anddepeHUmansHol 3awmTel Ans TpaHcopmaTopoB Grioka); npu
OTCYTCTBUM  BbIKMOYaTeNs Ans  3awuTbl TpaHcdopmaTtopa Onoka cregyeT YyCTaHOBUTbL MO0  OTAENbHYHO
AnddepeHumanbHyo 3awmTy, Nnbo obLuyo NpoaonbHY AnddepeHumansHyto 3awuTty 6roka (ans 6710KoB, COCTOALLMX
13 O4HOro reHepaTopa u ogHoro TpaHcdopmMaTtopa, NpeanoYvTUTensHa obwas auddepeHumansHas 3awmta 6noka).

Co CTOpPOHbI BbICLLErO HaMpspKkeHust audpdepeHumarnbHas 3awmuta TpaHcopmaTopa (6rioka) MOXeT ObiTh BKIHOYEHa
Ha TpaHcopMaTopbl TOKa, BCTPOEHHble B TpaHcdopmaTtop 6Gnoka. Mpu 3ToM [OnNs 3aluThl OLUMHOBKM MeXay
BbIKNIOYATENsAMM Ha CTOPOHE BbICLLETO HaMpshkeHWst U TpaHcopMaTopom Grioka JomkHa BbITh yCTaHOBMEHa OTAenbHas
3awmra.

OTpenbHas anddepeHumanbHas 3almTa reHepaTopoB AOMKHA ObITb BbINONIHEHA TpexdasHoW TpeXpeNnenHon ¢ TOKOM
cpabaTbiBaHUsi aHanorM4HO ykasaHHomy B 3.2.36.

[nsi pe3epBupoBaHMs yKasaHHbIX AnddpepeHumnanbHbIX 3awmuT Ha brnokax ¢ reHepaTtopamu MolHocTbio 160 MBT 1
bonee, VMeWLWMUMN HEMOCPEACTBEHHOE OXIaXOeHue MPOBOAHMKOB OOMOTOK, criefyeT npegycMaTpuBaTb Pe3epBHYHO
AnddepeHumanbHyo 3aluTy, OXBaTbIBaOLLYO reHepaTtop u TpaHcdopmaTtop 6noka BMECTe C OLUMHOBKOW Ha CTOpOHEe
BbICLLErO HaMNpPsKEHWUS.

PekomeHayeTca ycTaHOBKa pe3epBHOM AnddepeHumanbHo 3amtbl GMOKOB M MpU MOLLHOCTM FEHEpPaTOpOB C
HEMNoCPeACTBEHHBLIM OXMNaX4eHWEM NPOBOAHMKOB 06MOTOK MeHee 160 MBT.

Mpu NpUMeHeHUM pesepBHOM AuddepeHUManbHoOl 3almTbl Ha Griokax 6e3 BbikMoYaTens B Lenu reHepatopa
pekoMeHayeTcs  npedycMmaTpuBaTb  OTAENbHble  OCHOBHble  AudpdpepeHuManbHble  3alWMTbl  reHepatopa W
TpaHcopmaTopa.

Mpn Hanuuum BbiKMoYaTens B Lenu reHepaTtopa pesepBHas anddepeHumansHas 3almTa AOMKHA BbINOMHATECH C
Bblaepxkon spemenn 0,35-0,5 c.

3.2.76. Ha TypGoreHepaTopax C OBYMsl UM Tpems naparnnenbHbiMM BETBAMM OGMOTKM cTaTopa [OMmkHa ObiTb
npegycMoTpeHa OfHOCUCTEMHasi nonepedHasl AuddepeHumansHas 3almuTa OT BUTKOBLIX 3aMblkaHuii B ogHOMW ¢hase,
Jevctaytolas 6e3 BblAepXKKA BPEMEHN.

3.2.77. Ha 6nokax c reHepatopamun MoluHocTbio 160 MBT 1 6onee ¢ HenocpeaCcTBEHHbIM OXIaXXaeHNeM NPOBOAHMKOB

0OMOTOK [OoImKHA ObITb npeaoycMoTpeHa TOKOBaA 3aliuTta 06paTHOl7I nocnegoBaTenbHOCTM C UHTErpanbHOM 3aBUCUMON
XapaKTepPUCTUKON, COOTBETCTBYIOLLEN XapaKTepUCTUKe AOMYCTUMbIX Meperpys3oK 3alluiaemMoro reHepatopa Tokamu

http://www.electrotok.ru/docs/pue/razdel3.htm 07.12.2007



onektpoTok.ru : lokymeHTsl : MY - Pasgen 3 C1p. 20 n3 52

obpaTHol nocnegoBaTenbHOCTU. 3aluTa AoMmKHa AeNCTBOBaTbL Ha OTKIOYEHWE BbIKNOYATENS reHepaTopa, a npu ero
OTCYTCTBUM - HA OTKIOYEHNe Groka oT ceTun. [nsa pe3epBMpOBaHUSA 3aLLMT CMEXHbIX C BriokamMu 3N1EMEHTOB yKkasaHHas
3almTa gormkHa MMEeTb OpraH C He3aBWCMMOW BblOEPXKKOW BPEMEHU, OEeNCTBYIOLUA Ha OTKIOYEeHMe Oroka oT cetu u
OBYXCTyneH4yaTblM AencTBmMeM cornacHo 3.2.81.

Ha 6nokax ¢ reHepaTopaMu MOLLHOCTbIO MeHee 160 MBT, nmetowmmyn HenocpeaCcTBEHHOE OXMaxAeHue NPOBOLHNKOB
0OMOTOK, a Takke Ha Gnokax c rmgporeHepartopamu MOLLHOCTbi0 Gonee 30 MBT, MMEIOWMMY KOCBEHHOE OXMNaXaeHue,
TOKOBYIO 3aluMTy obpaTHOW MocrnegoBaTenbHOCTUM CnedyeT BbINOMHATL CO CTYMEeHYaToM MNU 3aBUCUMOMN BbIAEPKKOW
BpemeHu. Mpu 3TOM pasHble CTyMneHu 3awmuTbl MOrYT MMeTb OdHy unu Gonee Bbigepxek BpemeHu (cm. 3.2.81, n. 4).
YKkaszaHHasi CTyrneH4yatas unvM 3aBuUcMMasi BblOepXka BpeMeHU [OoMkHa ObiTb cornacoBaHa C  XapaKTepUCTUKOW
[OMNyCTUMBbIX Neperpy3ok reHeparopa Tokom obpaTHoln nocnegoBaTtensHocTu (cm. 3.2.41).

Ha 6nokax c TypGoreHepaTtopamy C KOCBEHHbIM OXIlaXAeHMeM MoLLHOCTbio 6onee 30 MBT 3awmTa gomkHa ObiTb
BbIMOSIHEHA cornacHo 3.2.41.

Kpome 3awwuTt, OENCTBYIOLLIMX Ha OTKMKYEeHMe, Ha Bcex Grokax ¢ TypboreHepatopamu moliHocTbio 6onee 30 MBT
OOIMKHa ObITb npegycMoTpeHa curHanmsauuna neperpysksm Tokamu 06paTHOl7I nocnegoBaTernibHOCTU, BblNONHAeMasa B
cooTtBeTcTBUM C 3.2.41.

3.2.78. Ha 6nokax c reHepaTtopamu MoLwHocTbio 6onee 30 MBT 3awmta oT BHELHMX cUMMeTpuYHbIX K3 gomkHa ObiTb
BbIMOMHEHa, Kak yka3aHo B 3.2.42. lpu aToM AN rMaporeHepaTopoB HanpshkeHvwe cpabaTbliBaHWsA 3awwuTbl credyeT
npuHumate okono 0,6-0,7 HomuHanmbHOro. Ha 6nokax ¢ TypGoreHepaTopamu, UMELMMU pe3epBHbIN BO3OyauTenb,
yKasaHHas 3awmta ofkHa ObiTb AOMONHEeHa TOKOBbIM perie, BKMYEHHbIM Ha TOK CO CTOPOHbI BbICLLErOo HamnpsiXeHus
6noka.

Ha 6nokax c reHepaTtopamu molHocTelo 60 MBT 1 6onee BMeCTO yka3aHHOMN 3aliMTbl peKOMeHAyeTCs NPUMEHsITb
OVNCTaHUMOHHYIO 3awwmTy. Ha 6nokax c reHepaTopamy, UMEKLMMMW HenocpedcTBEHHOe OXNaXaeHwe npoBOSHMKOB
06MOTOK, BMECTO pe3epBHOW AnddepeHumansHon 3awmTel (cM. 3.2.75) gonyckaeTcs yCcTaHaBnMBaTb ABYXCTYNeHYaTyto
AVNCTaHUMOHHYIO 3aLMTy OT MexXaydasHbIX KOPOTKUX 3aMbIKaHWIA.

MepBasi cTyneHb 3TOW 3aWuThbl, OCyLLecTBRsALWas 6nmxHee pesepBNUpoBaHNE, JOMKHA BbINOMHATLCS C GroKMpoBKOM
npuv KayaHusix U AencTBoBaTh, kak ykazaHo B 3.2.81, n. 3, ¢ Bbiaepxkol BpeMeHn He 6onee 1 c. MepBas cTyneHb AOMKHA
HageXHO oxBaTbiBaTb TpaHcdopmaTop Grioka npu obecneyvyeHur CeneKkTMBHOCTM C 3aliuMTamMy CMEXHBLIX 311EMEHTOB.
PesepBrnpoBaHMe nNepBOi CTyMeHblo 3alMT reHepatopa o6sa3aTenbHO, ecrnM Ha Orfoke NPUMEHSIIOTCS OTAENbHbIe
AndepeHumanbHble 3awmTbl TpaHchopmaTopa 1 reHepaTopa.

BTopas cTyneHb, ocyllecTBnAwLWaga AanbHee pe3epBUpoBaHne, OMMKHA AeACTBOBaTb, Kak yka3aHo B 3.2.81, n. 2.

PekomeHOyeTcsi  ycTaHOBKa  [OBYXCTYNEHYaToW  OUCTAHUMOHHOW  3awiMTbl W NpUM  Hanmuuum  pe3epBHOM
AnddepeHumanbHo  3almTel ¢ Uenblo  yBennyeHus adgeKTMBHOCTM AanbHero pesepBupoBaHus. Ob6e cTyneHu
ONCTaHLUMOHHOM 3alLMTbl B 3TOM Criyyae AOoMmKHbl AeNCTBOBaTb, Kak yka3aHo B 3.2.81, n. 2.

3.2.79. 3awmTy oT BHewHux K3 Ha Gnokax ¢ reHepatopamu moliHocTbio 30 MBT M MeHee cnegyeT BbIMOMHATbL B
cootBeTcTBUM C 3.2.43. lNapameTpbl cpabaTbiBaHusa 3awwmTbl Ha Ornokax C rugporeHepatopaMu crnegyeT NpuHUMaThb
cornacHo 3.2.42, 3.2.43 n 3.2.78.

3.2.80. Ha 6nokax reHepaTop - TpaHcdopMaTop C BblkMdaTeneM B LiEnu reHepaTtopa Npu OTCYTCTBUM PE3epBHOW
AnddepeHumanbHoi 3awmMTbl 6noka AomkHa ObiTb NpegycMoTpeHa MakcumarbHasi TOKOBasi 3aliMta CO CTOPOHbI
BbICLLEro HanpsbkeHust 6noka, npegHasHayeHHas Ons pe3epBMPOBaHMS OCHOBHbIX 3awmT TpaHcdopmartopa 6noka npu
paboTe ¢ OTKIOYEHHBIM FreHepaTopOM.

3.2.81. PesepBHasi 3awwmTta GII0KOB reHepaTop - TpaHcopMaTop AOMKHA ObiTb BbINOIHEHA C YY4ETOM CrEAYHOLLero:

1. Ha cTopoHe reHepaTopHOro HanpsbkeHus TpaHcdopmaTopa Onoka 3awuTa He ycTaHaBnMBaETCs, a UCMNOMb3yeTca
3aluTa reHepaTopa.

2. ﬂpm panbHemM pes3epBnpoBaHUM 3allTa OOJSKHA [encTeoBaTtb, Kak npasuno, ¢ OByMdA BblaepXKaMun BpeMeHUu:. C
nepBoﬂ - Ha [JeneHue CxeMbl Ha CTOpPOHEe BbICWIEero HanpsaxeHusa 6noka (Hanpmmep, Ha OTKNn4eHune
LHIMHOCoeANHUTENbHOIo N CeEKUMOHHOIo BbIKJ'HOLIaTeJ'IeVI), CO BTOPOMW - HA OTKIOYEHNE 6noka ot ceTu.

3. Mpu 6nvxkHem pe3epBMPOBaHUN OOIMKHBLI MPOU3BOAMTLCSA OTKIKOYEHWEe B6rioka (reHepaTopa) OT CeTu, raleHne nons
reHepaTopa 1 ocTaHoB 61oka, ecnu 310 TpebyeTcsa no 3.2.89.

4. OTaenbHble CTYMEHW MM YyCTPOMCTBA Pe3epBHON 3alUMThl B 3@BUCMMOCTM OT UX Ha3Ha4YeHus 1 LenecoobpasHocTy
MCMONb30BaHWA NpK AanbHem 1 6rnvmkHem pe3epBrpoBaHUN MOTYT UMETb OAHY, ABE UNWN TPY BbIAEPXKKN BPEMEHMW.

5. OpraHbl nycka HanpskeHus 3awmT no 3.2.78 u 3.2.79 pekomeHAyeTcs npegycMaTpuBaTb CO CTOPOHbI
reHepaTopHOro HanpsiXKeHWs! 1 CO CTOPOHbI CETH.

6. [1Ns1 OCHOBHbIX N PE3epBHbIX 3aLUUT 6noka, Kak npaBunno, AOOJIKHbI ObITb npeaycMoTpeHbl oTAeNnbHbIe BbIXOOHbIE
pene 1 nuTaHne onepaTMBHLIM NOCTOAHHBIM TOKOM OT Pa3HbIX aBTOMAaTUYECKUX BbIKNOYaTENEN.
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3.2.82. Ha 6rniokax ¢ TypGoreHepaTtopamu 3almUTy OT CUMMETPUYHBIX Neperpy3ok cratopa crieayeT BbINoMHATb Tak Xe,
KaKk Ha reHepaTopax, paboTatoLwmx Ha cbopHble WnHbI (cM. 3.2.47).

Ha rmgpoanekTtpocTaHumsx 6e3 MNOCTOSIHHOrO [JeXypcTBa oOnepaTMBHOIO MNepcoHana KpoMe  CuUrHanmsaumm
CMMMETPUYHBIX MEperpy3ok AoibkHa ObiTb NpedycMOTpeHa 3aliuTa C He3aBMCHUMOW XapakTEPUCTUKON, AeWCTBYOWas ¢
GonblUein BbIOEPKKOM BPEMEHU Ha OTKIoYeHUe Groka (reHepatopa) U ¢ MeHbLUEel - Ha pasrpysky. BmecTo ykasaHHoW
3aLUMTbI MOTYT ObITb UCMOSb30BaHbI COOTBETCTBYHOLLME YCTPOMUCTBA B CUCTEME PETYIIMPOBAHNS BO3GYXAEHUS.

3.2.83. Ha reHepatopax mouiHocTeto 160 MBT u 6onee ¢ HenocpeACTBEHHbIM OXMaXJEHUEM MPOBOAHUKOB 0GMOTOK
3awmTa OT neperpyskn obMOTKM poTopa TOKOM BO3OYXAEHWS AOmKHa ObiTb BbIMOMHEHA C WHTerpanbHOW 3aBUCKMMOM
BbIAEPXXKON BpEeMeHW, KoTopasl COOTBETCTBYET XapakTepucTuke [OMNyCTUMbIX MNeperpy3ok reHepatopa TOKOM
BO30yxaeHns. 3Ta 3awmTa [oSKHa AeiCTBOBATb Ha OTKITIOYEHUe.

Mpn HEBO3MOXHOCTM BKITIOYEHWS 3aLLMThI HA TOK poTopa (Hanpumep, npu BecLleTouHOM BO3GYXAeHUM) JdonycKkaeTcs
NpYMEHeHVe 3alUMTbl C HE3aBWCUMOW BbIAEPXKKOM BpEMEHW, pearvipylolen Ha MOBbILLEHWE HamnpshkeHus B Lenwu
BO30yAeHus.

B 3awmTe gomkHa 6biTb NpegycMoTpeHa BO3MOXHOCTb AEACTBUSI C MEHbLLEN BbIAEPXKKOW BPEMEHN HA CHUXEHUE TOKa
BO30OyaeHusi. py HanuMuum yCTPOWCTB OrpaHuUYeHust Neperpyski B perynstope Bo30YXOeHUs OEWCTBUE Ha pasrpysky
MOXeT OCYLLEeCTBNATbCA OAHOBPEMEHHO OT 3TUX YCTPOMCTB M OT 3awuTbl poTtopa. [onyckaeTcs Takke MCMNONb30BaTb
YCTPOWCTBO OrpaHudeHus neperpyskn B APB ansi OerWcTBUA Ha pasrpy3ky (C OBYMSI BblAepXKamy BpEMEHU) Wt
oTKntoveHve. MNpy 3ToM 3alumTa C MHTErpanbHOWN 3aBMCUMON BbIAEPXKKON BPEMEHU MOXET HE YCTaHaBNMBaTbLCS.

Ha Typ6oreHepaTtopax mowHocTblo MeHee 160 MBT ¢ HenocpeaCcTBEHHbIM OXNaXX4eHneM NpoBOSHMKOB OOMOTOK 1 Ha
rmgporeHepaTopax MolHocTblo 6onee 30 MBT C KOCBEHHbIM OXNaXAEHUEM 3awuTy criedyeT BbIMOSHATb aHanormyHo
TOMY, KaK yka3aHo B 3.2.46.

Mpy HanWuMM yCTPOMCTB rPyNMnoBOro ynpaeneHus Bo3byxgeHneM Ha reHepaTopax peKOMeHAYeTCs BbINOMHATb 3aLuTy
C 3aBMNCUMOW BbIAEPXKOW BPEMEHM.

Mpu paboTe reHepaTopPOB C pe3epBHLIM BO3ByAUTENEM 3aluMTa poTopa OT Neperpysku JofhkHa ocTaBaTbcs B paboTe.
Mpu HEBO3MOXHOCTM WCMOSIb30BaHMS 3alUMTbI C 3aBMCUMOW BblOEpPXKKOW BpeMeHW OonyckaeTcs npedycMaTpuBaTth Ha
pe3epBHOM BO30YAUTENE 3aLUMTY C HE3ABUCHMON BbIAEPKKOWM BPEMEHN.

3.2.84. Ha 6Gnokax c TypboreHepaTtopamu MowHocTbio 160 MBT u Gonee gns npegoTBpalleHust MOBbILLEHUS
HanpsPKEHUS B PEXMME XONOCTOro xofda [orkHa ObiTb nMpegyCcMOTpeHa 3alumTa OT MOBbILEHUS HanpPshKeHus, KoTopas
aBTOMaTM4eCcKn BbIBOAMTCHA M3 OeWcTBMA npu paboTe reHepatopa Ha ceTb. [pw AencTBuM 3alimTbl AOIMKHO ObITb
obecneyeHo rawieHne nons reHeparopa v Bo3dyauTens.

Ha 6nokax ¢ rmgporeHepaTtopamu Ans NpefoTBpalleHnsl MOBbLILEHNUS HanpsikeHust npu cBpocax Harpysku OorhkHa
OblTb NpPefycMOTpeHa 3aliMTa OT MOBbILEHUS HanpsikeHusl. 3aluta JofkHa [elcTBoBaTb Ha OTKMoYeHue 6rioka
(reHepaTopa) U raleHvie nons reHepartopa. [onyckaeTcs AeiiCTB/e 3aLUMTbl Ha OCTaHOB arperara.

3.2.85. 3awmTta OT 3aMblkaHUA Ha 3eMsl0 B OOHOM TOYKe Lenu Bo30yXAeHus OOIKHa ObiTb npegycMoTpeHa Ha
rmgporeHepartopax, Ha TypboreHepaTtopax C BOASIHbIM OXNaXAeHMem OOMOTKM poTopa M Ha BCcex TypboreHepaTopax
mowHocTbio 300 MBT u Bbliwe. Ha rugporeHepatopax 3awmta [JOfkKHA [OeNCcTBOBaTb Ha OTKMOYEeHWe, a Ha
TypboreHepaTopax - Ha curHan.

3almTa OT 3aMblkaHMI Ha 3eMII0 BO BTOPOW TOYke Lienu Bo30yxaeHns TypGoreHepaTopoB AOSKHA ObITh YCTAHOBMNEHA
Ha brnokax molHocTbo MeHee 160 MBT B cooTBeTCcTBUM C 3.2.48.

3.2.86. Ha 6nokax ¢ TypboreHepaTopamu MoLHocTbio 160 MBT 1 6onee, umetowmmMm HeENocpeaCcTBEHHOE OXNaXaeHne
NPOBOAHMKOB OOMOTOK, M C ruaporeHepatopamy crieqyeT npegycmaTpvBaTh YCTPOMCTBA 3alUTbl OT aCUHXPOHHOIO
pexuma c noTepen Bo30yxaeHus.

YKasaHHble YCTPOWCTBa pPEKOMEHAYeTCsl MPUMEHATb M Ha TypboreHepaTopax MoOLWHOCTbIO MeHee 160 MBT c
HEMOCPEACTBEHHLIM  OXMNaXOEHWEM MPOBOAHMKOB 0OMOTOK. Ha 3tmx TypboreHepatopax [oOMyckaeTcsi Takke
npegycMaTpvBaTh aBTOMaTUYECKOE BbISIBIIEHWE aCUHXPOHHOIO PEXUMA TOSBKO MO OTKIHOYEHHOMY MOSOXKEHNIO YCTPOWCTB
aBTOMaTM4eCcKoro raweHus nons (6e3 NpuMeHeHWs 3aLLMTbl OT aCUHXPOHHOIO pexuma).

Mpu nepeBofe B aCMHXPOHHLI pexumM TypboreHepaTopa, NoTepsiBLLIEro BO30YXAeHMe, ykasaHHbIE Bbille YCTPOMCTBa
3aLUMTbl UMM AaBTOMAaTMYECKOTO ralleHusl Mons AOMKHbI AeCTBOBaTb Ha CUrHam o noTepe BO30YXOEeHVS U NPOU3BOANTb
aBTOMaTMYECKOE MEpPEKMoYEeHNe Harpy3kM COGCTBEHHBIX HyXa B OTBETBIEHWEM Grioka, reHepaTop KOTOPOro noTepss
BO30YXOEHWe, Ha Pe3ePBHbIA UCTOYHUK NMUTaHUS.

Bce rupporeHepatopbl U TypGoreHepaTopbl, He [OMyckalolue acuHXPOHHOrO pexuMa, a Takke ocTalbHble
TypGoreHepaTopbl B ycrnoBusx aeduuuTa peakTUBHOW MOLLHOCTM B CUCTEME NpU [AEWCTBUM YKasaHHbIX YCTPOWCTB
JOMKHbI OTKIMIOYATLCS OT CETU.

3.2.87. Mpu Hanuumu BbIKMOYaTeNs B LIENW reHepaTopa C HenocpeaCTBEHHbLIM OXSlaXaeHneM NPOBOAHWKOB 06MOTOK
creqyeT npedycMaTpuBaTh Pe3epBMpPOBaHME NpU 0TKa3e 3TOro BbiKIoYaTens (Hanpumep, npuMmeHeHnem YPOB).
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3.2.88. YPOB 110 kB 1 Bblle Ha 3NeKTPOCTaHUMUSIX JOIMKHO BbITh BbIMOMIHEHO C YYETOM CIeayYHLLEro:

1. Ons npepoTBpaLleHnst U3MULIHErO OTKIOYEHMSI HECKOSbKMX GIIOKOB pe3epBHOM 3alUMTON Mpu BO3HUKHOBEHUW Ha
OOHOM M3 HUX HeronHodasHoro pexuma B pesynbTaTte oOTkasa BbikMtovaTens ¢ nodasHbiM NPUBOAOM MpU €ero
OTKITIOYEHMUN Ha 3NEKTPOCTaHUMAX C reHepaTopaMu, UMELLMMIN HENOCPEACTBEHHOE OXNaXAeHNe NPOBOAHMKOB 0BMOTOK,
[OIKeH BbITb MPefyCMOTPEH YCKOPEHHbIN 3anyck YPOB (Hanpumep, OT TOKOBOW 3alMTbl HyNeBOW NocrneaoBaTeNbHOCTH
TpaHcdopmMaTopa Brnoka Co CTOPOHbI CETU C BONBbLUMM TOKOM 3aMblKaHUS Ha 3eMITH0).

2. ina aneKTpoCTaHUMIi, Ha KOTOpbIX Groku reHepaTop - TpaHcopmaTop U NUHUKU UMET obLuue BbIKNYaTenu
(Hanpumep, NpU NPUMEHEHUWM MOMYTOPHOW CXEMbl WIIN CXEMbl MHOrOYrosfibHuMKa), Heobxooumo npegycMaTpuBaTh
YCTPOWCTBO TENEOTKIMIOYEHUS NS OTKIIOYEHUs BbiknovaTens u 3anpeta AlB Ha NpoOTMBOMOMOXHOM KOHLUE NMHUW Npu
pericteun YPOB B cnydyae ero nycka ot 3awmtel 6noka. Kpome Toro, cnegyet npegycmatpuaTe Aencteue YPOB Ha
OCTaHOB NepeaaTymka BbICOKOYACTOTHOW 3aLUUTbI.

3.2.89. lMpu pencTBuM Ha OTKMKOYEHME 3alMUT cTaTopa reHepaTtopa W TpaHcgopmaTtopa 6rioka OT BHYTPEHHUX
NnoBpeXaeHW, a Takke 3alUT poTopa reHepartopa AOMMKHO NMPOU3BOAUTLCA OTKITHOYEHUE MOBPEXOEHHOTO 3rieMeHTa oT
ceTu, raweHne nons reHepaTtopa u Bo3bygutensi, nyck YPOB u ocylecTBnsTbCS BO3OENCTBUE HA TEXHONOrMYeckune
3aLNThI.

Ecnn oTknioyeHne OT 3almThl npmeoanT K obecToumBaHuo Harpyskm COBCTBEHHbIX HY>XO, I'IpI/ICOG,EI,I/IHeHHOﬁ
OoTBEeTBJIEHNEM K 6]'IOKy, 3awmTa AOfPKHa AEeWCTBOBaTb TakkKe Ha OTKMIYEHME BbIKMYaTenen B uUenu pa60qero
MCTOYHMKA NUTaHMS1 COBCTBEHHbIX HY>XO ANnA nX nepesBoa Ha nuTaHne OT pe3epBHOIo MCTOYHKKA C NOMOLLbIO ABP.

Pe3epBHble 3awuThl reHepaTopa M TpaHcdopmaTopa 6rioka Npu BHELWHUX MOBPEXAEHUAX OOIDKHbI OeACTBOBaTh B
cooTtBeTcTBUK C 3.2.81, n. 2-4.

Ha TennoBbIX aneKkTpocTaHumsax ¢ 6NMoYHON CXeMOl B TEMMOBOWM YacTu B Cy4vasx OTKMNoYeHus 6noka npu BHYTPEHHWX
NnoBpexaeHusix JormkeH obecneumBaTbCs NOMHbIA OcTaHOB Groka. MNpu BHELHMX NOBPEexXAeHusX, a Takke npu encTsum
3aWunT B Tex cnyyasx, Korga MoxeT ObiTb ObICTPO BoccTaHoBreHa paboTta 6noka, 6rok JOMmKeH NepeBoanTLCS B PEXUM
XONOCTOro X0A4a, eCrnn 3TOT PEXUM AOMyCcKaeTcs TennoMexaHn4eckum obopyaoBaHUEM.

Ha rmgpoanekTpocTtaHumsx npu BHYTPEHHUX NMOBPEXOEHUAX 6noka KpoOMe OTKIH4YeHnsA 6noka gormkeH npon3BoanTbCA
OoCTaHoB arperarta. [lecTBMe Ha OCTaHOB arperata [JOMyckaeTcs OCYLLEeCTBASATb TakkKe MNpu OTKITHYEHUN 6rnoka B
pesynbTaTe BHELLUHUX NOBPEXOEHNUNA.

3.2.90. Ha 6rnokax reHepaTop - TpaHChOopMaTop - JIMHUS OCHOBHAs 3aluMTa NMMHUU N pe3epBHasi 3alimMTa CO CTOPOHbI
3HEpProcucTeMbl JOIMKHbI ObITb BbINOMIHEHLI B COOTBETCTBUMN C TPeOOBaHMAMU HACTOSLLEN rMaBbl MO 3alMTe NMHUIA, a Co
CTOPOHbI 6110Ka PYHKLMN pe3EPBHON 3aLLUTbI NIMHUM OOSMKHBI BbINOMHATLCS PE3EPBHBIMU 3alLmMTamMum G6noka.

3awuTta 6rnoka AomkHa ObITb BbIMNOMHEHA COrnacHoO npuBeaeHHbIM Bbllle Tp66OBaHVI$IM.

OencTtBue 3awmTtbl Onoka Ha OTKIIOYEHWE BbIKMYaATENs U nycK YPOB co CTOPOHbI 3HEeprocncTtemMbl OO0JKHO
nepenasaTbCs C NOMOLLbLIO ABYX B3aMMOpPE3EPBMPYEMbIX YCTPONCTB TENEOTKMIOYEHMS MO BbICOKOYACTOTHOMY KaHany unm
no nposogam cBsA3n. Kpome Toro, pekomeHayeTcs npegycMmatpuBaTb OAHOBPEMEHHOE AeWCTBME 3aluThbl 6rnoka Ha
OCTaHOB nepepat4ynka BbICOKOYACTOTHOW 3aLUUThI.

Ha 6nokax c TypboreHepaTopamu (nNpu GMOYHON cxeme B TEMMOBOW 4acTu) CO CTOPOHbI SHEPrOoCMCTEMbl AOIMKHO
nepefaBaTbCs C MOMOLLbLIO YCTPOWNCTBA TENEOTKIOYEHNS Ha MPOTUBOMOMOXHBIN KOHEL, MUHWU AeWACTBUE 3aluTbl LUUH
(npu gBoriHoM cucteme WKnH) unu gencreme YPOB (Npy NONyTOPHON CXEME UM CXEME MHOMOYroflbHUKa) COOTBETCTBEHHO
Ha nepesog Onoka B pexuM XOMOCTOrO Xoda WM Ha rawleHne nons reHepatopa v octaHoB Gnoka. Kpowme Toro,
pekoMeHAyeTCs MCMonb30BaTb YCTPOMUCTBO TEMNEOTKMIOYEHUsT ONS1 YCKOPEHWS ralleHns Mons reHepaTtopa W OTKIYeHne
COBCTBEHHbIX HYXA NP AeCTBUWN Pe3epBHbIX 3aLMT CO CTOPOHbI SBHEPTOCUCTEMBI.

Mpn HenonHogasHOM OTKIKYEHUN BbIKMOYATENsI CO CTOPOHbLI CETU C BONbLUMM TOKOM 3aMblKaHMS Ha 3eMITH0, JOIDKEH
npon3BOANTbLCA YCKOpPeHHbIN 3anyck YPOB Tak xe, kak 3To npeaycmoTpeHo B 3.2.88, n. 1.

SALLUNTA BO3AYLUHbIX N KABEJIbHbIX HVII:II/IVI B CETAX HAMNPSAXEHWEM 3-10 kB C
N30JIMPOBAHHOWU HEUTPAIJIbIO

3.2.91. nsa nuHui B ceTax 3-10 kB ¢ usonnpoBaHHON HenTpanbio (B TOM YNCNEe U C HENTPanbio, 3a3eMIIEHHON Yepes
AyroracuTenbHbI peakTop) AOMKHbI ObITb MPeayCcMOTpeHbl YCTPOMCTBA PENENHON 3almnTbl OT MHOroasHbIX 3aMbIKaHWN
1 OT 04HO(a3HbIX 3aMbIKaHWI Ha 3EMITH0.

3.2.92. 3awmTy OT MHOrodasHbIX 3amblkaHU criegyeT npedycmatpuBaTb B ABYX(a3HOM MCMOMHEHMU U BKMOYaTb B
oOHM N Te Xe da3bl NO BCeW CETW OAHHOro HanpsbkeHus Ans obecneyeHust OTKMYeHUs B OOMbLUMHCTBE Cry4YaeB
[ABOWHBIX 3aMbIKaHUA Ha 3eMII0 TONbKO OAHOr0 MecTa NoBPeXOEHNS.

3awuTta gomkHa ObiTb BbINONIHEHA OOHO-, AOBYyX- Unn TpexpenenHomn B 3aBUCUMOCTMN OT TDEGOBaHMVI YyBCTBUTEJIbHOCTN
N HAOEXHOCTU.

http://www.electrotok.ru/docs/pue/razdel3.htm 07.12.2007



onektpoTok.ru : lokymeHTsl : MY - Pasgen 3 C1p. 23 n3 52

3.2.93. Ha ogMHO4YHBIX NNHUAX C OAHOCTOPOHHUM MUTaHWEM OT MHOrodasHbIX 3aMblkaHUA JOIMKHA yCTaHaBNMBaTbCS,
KaK npaBuIo, OBYXCTyMneH4YaTas TOKOBas 3aliuta, nepBasi CTyrneHb KOTOPOW BbINOMHEHa B BMAE TOKOBOW OTCEYKU, a
BTOpasl - B BUAe MakCMManbHOW TOKOBOW 3aLLUTbl C HE3aBUCUMOWM Ui 3aBUCMMOWN XapaKTEPUCTUKOW BblAEPXKKN BPEMEHN.

Ha HepeaKTMpoBaHHbIX KabemnbHbIX JIMHUSX C OOHOCTOPOHHWM MUTAHMEM, OTXOAALWMX OT LUMH SNEKTPOCTaHLUNA,
TOKOBbIE OTCEYKM OO0MKHbI ObITh BbIMONHEHbI O6€3 BbIAEPXKKN BPEMEHU M 30HA UX OEWUCTBUS OOIMKHA ObiTb onpeaeneHa us
ycnoBus oTknoveHnss K3, conpoBoXaarLwmnxcs OCTaTOuHbIM HanpshkeHNEM Ha LUMHAX YKa3aHHbIX 3NEKTPOCTaHLUUIA HKe
0,5-0,6 HomuHanbHOro. [ns BbINOMHEHUS1 YKa3aHHOrO YCIOBWUSI [OMYCKAETCS BbIMNOMHATL 3alUMTYy HECENeKTUBHOW B
coyeTtaHun c ycrponcteamu AlB unu ABP, ucnpasnsowumn nOAHOCTbIO UMM YAaCTUYHO HECENEeKTUBHOEe AenCTBue
3awmnThl. [lonyckaeTcs ycTaHaBnMBaTb YKa3aHHbIE OTCEYKM TakkKe Ha JMHUSX, OTXOASLWMX OT LUMH MOACTaHuui wu
NUTaKLLNX KPYMHBbIE CUHXPOHHbIE 3MEKTPOABUraTeNW.

Ecnn Ha HepeaKTMpOBaHHbIX KabenbHbIX NIMHUAX C OAHOCTOPOHHUM MUTAHWEM, OTXOASALMUX OT LUMH 3NEKTPOCTaHLUUN,
TOKOBbIE OTCEYKM HE MOryT ObiTb NPMMEHeHbI No TpeboBaHUSIM CENEKTUBHOCTU, TO AnA obecneyeHuss BbICTpoaencTBus
JonyckaeTca npegycmatpuBaTth 3awmtbl no 3.2.94, n. 2 nnm 3. lNpumeHeHne 3TUX 3awWwuT AONyCKaeTcs Takke Ans
paboymx NUHMIN COBCTBEHHBIX HYX[ TEMMOBLIX MNIEKTPOCTaHLUMNA.

Ha peaKkTUpoBaHHbIX JIMHUAX, BbIKMOYaATENIM KOTOPbIX HEe pacCYUTaHbl Ha OTKIKOYeHune K3 mo peaKkTopa, TOKOBble
OTCeYKN He JonycKakTcA.

3.2.94. Ha OAMHOYHbBIX NIMHUAX C ABYCTOPOHHUM NUTAHMEM NPU HANMUYUnN U OTCYyTCTBUN 00XOAHbIX CBA3EN, a Takke
Ha JNMMHUAX, BXOOALWMNX B KONbLEBYK CETb C OJHOW TOYKOM NUTaHuS, pekomMmeHayeTca NpUMeHATb Te Xe 3alnTbl, YTO U Ha
OOWNHOYHbIX JTIMHUAX C OOHOCTOPOHHUM NUTaHNEM (CM. 3.2.93), BbINOJTHAA UX NMpU HeobxoanmocTn HanpaBJ1€HHbIMUA.

B uensx ynpoweHna 3almTt n obecneyveHnss nx CenexkTMBHOro OencTBus OonyckaeTcda NpUMeHATb aBTOMaTU4eCcKoe
peneHne cetn Ha paauarnbHble y4aCcTKn B MOMEHT BO3HUKHOBEHUA MoBpeXxaeHna C nocrneayrwmm aBToMaTU4eCckumMm ee
BOCCTaHOBJIEHMNEM.

Ecnn HeHanpaslieHHaa W HanpaeleHHaa TOKoBadA CTyneH4YaTad 3awuta He obecneunBaeT Tpe6yeMbIX
6bICTp0,D,el7ICTBVIF| N CENEeKTUBHOCTU, OONyCKaeTCAa npegycMmaTpmuBaTh cnegyrowme 3allnTbl:

1) ANCTAHLMOHHYIO 3aLMUTY B NPOCTENLLIEM UCTIONHEHWM;
2) nonepeyHyto anddpepeHumnanbHyo TOKOBYIO 3aLLmMTy (ANA CABOEHHbIX KabenbHbIX NNMHUIA);

3) npoponbHy AnddepeHUmansHyl0 TOKOBYK 3awwmTy Afs KOPOTKMX YYacTKOB FMHWUWA; MNpu  HeobxoamMmocTu
npoknagku cneuuansHoro kabens ToNbko AnNs NpoAofibHON AndpdepeHumanbHOW 3aluThl AnvHA ero AormkHa OblTb He
6onee 3 km.

Ona sawur, YKa3aHHbIX B M. 2 1 3, B Ka4yecTBe pe3epBHOM 3aLUThI cnenyet npeaycMmatpuBaTb TOKOBYH 3aLLUTY.

3.2.95. Mpu BbINONHEHMU 3awmTbl NapannenbHbix nuHun 3-10 kKB crnepgyeT pyKoBOACTBOBATLCSA YKasaHWsIMU AnNst
napannenbHbiX NuHUIA B ceTax 35 kB (cm. 3.2.104).

3.2.96. 3awmTta oT ogHO(Aa3HbIX 3aMblKaHWI HA 3eMIK0 AOIMKHA ObiTh BbINONHEHA B BUAE:
CenekTUBHOW 3aLUnThl (YCTaHaBNMBaloLLEN NOBPeXAEHHOe HanpaBneHne), AENCTBYIOLLEN HA CUrHanm;

CeneKTVBHON 3aluTbl (yCTaHaBMMBAlOWEN MOBPEXAEHHOe HanpaBrneHue), AeiCTBYIoWEN Ha OTKIoYeHne, korga aTo
HeoGxoaumMo no TpeboBaHWsIM Ge3onacHOCTK; 3alUTa JoSkHa GbiTb YCTaHOBMEHa Ha NMUTalOLWMX 3feMeHTax BO BceW
3MEeKTPUYECKN CBA3AHHON ceTu;

YCTPOWCTBA KOHTPOMS M30MAUMM; NPU 3TOM OTbICKAHWE MOBPEXOEHHOro 3dMneMeHTa [OSMKHO OCYLLEeCTBNATLCA
crneunanbHbIMM - YCTPOWCTBaMM; [OMYCKAETCA OTbICKaHWe MOBPEXAEHHOrO 3neMeHTa MnooyepenHbIM OTKIIoYEHMEM
NpUCcoeaVHEHNN.

3.2.97. 3awuTa oT oaHOMa3HbIX 3aMblKaHWUIA Ha 3eMI0 J0MKHA ObITb BbIMOMHEHA, Kak NpaBuiio, C UCMNOSIb30BaHUEM
TpaHchopMaToOpoB TOKa HYNeBOW MocnefoBaTenbHOCTU. 3awmta B NEPBYHD oO4vepedb [OMDKHA pearMpoBaTb Ha
YCTaHOBMBLUMECS]  3aMblKaHWs Ha 3eMmo; [JOMyckaeTcs Takke MpPUMEHEHME YCTPOWCTB, PErMCTPUPYIOLLNX
KpaTKOBPEMEHHbIE 3aMblkaHus, 6e3 obecneyeHns MOBTOPHOCTU OEACTBUS.

3awwmta oT ogHOMasHbIX 3aMblkaHWN Ha 3eMmio, AENCTBYIOWAs Ha OTKMoYeHne 6e3 BblOepXKW BpemMeHu no
TpeboBaHnam 6e3onacHocTn (cM. 3.2.96), AOMMKHa OTKMOYaTb TONBKO 3NEMEHT, MUTAaIOLMIN NOBPEXOEHHbBIN Y4acToK; nNpu
3TOM B KayecTBe pe3epBHON [OMxHa ObiTb NpedycMOTpeHa 3aluTa, BbINONHAeMass B BuAe 3aliuTbl HyneBow
nocnefoBaTenbLHOCTU C BbiAEPXKKON BpemeHun okono 0,5 ¢, gencTytolas Ha OTKMIOYEHNE BCEW SMEKTPUYECKU CBA3AHHOWM
CeTu - cUCTeMbI (CEKLMM) LIWH UK NuTatoLero TpaHcdopmaTopa.

YBenuyeHne Toka NPOMBbILLIIEHHON YacTOTbl cneunanbHO Ans obecneyeHnst AeCTBUS 3alLUMTbI B CETU C HenTpanbto,

3a3eMJIeHHON Yepes [OyroracuTeslbHbI peakTop (HampuMmep, C MOMOLLbI PacCTPOMKM peakTopa), Kak MpaBurio, He
JornyckaeTcsa npegycmaTpuBaTth.
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SALUUTA BO3AYLWHbIX U KABEJIbHbIX HMHI{IVI B CETAX HAMNPAXEHUEM 20 U 35 kB C
N30JIMPOBAHHOWU HEUTPAIJIbIO

3.2.98. Ona nuHuii B cetsx 20 n 35 kB ¢ nsonvMpoBaHHOW HenTpanbio OOMKHbI ObiTb NPeayCMOTPeHbl YCTPOMCTBa
penenHon 3awmnTbl OT MHOrodasHbIX 3aMbIKaHU U OT OQHOMA3HbIX 3aMbIKaHUI Ha 3EMITIO.

3.2.99. 3awmTy OT MHOrogasHbIX 3amblkaHUi criefqyeT npegycmaTpusaTb B AByXda3HOM ABYXpEneriHOM UCMONHEHUN
M BKIIOYAaTb B OOHM M Te xe dhasbl N0 BCEW CETU AAHHOTO HanpshkeHus Ans obecrneveHns oTKMYeHns B 6onbLIMHCTBE
cnyyaeB OBOVHbIX 3aMblKaHWI Ha 3eMIi0 TOSIbKO OJHOrO MecTa NoBpexaeHus. B uensx noBbilLEHUS] YyBCTBUTENBHOCTU K
NoBpeXAeHusiM 3a TpaHcdopmaTopamMu C COeAuMHeHVWEM OOMOTOK 3Be3[a-TPeyronibHWK AOMycKaeTcs BbINOMHEHe
TpexpenenHom 3aLmTbl.

3au.w|Ty OT OAHOa3sHbIX 3aMblkaHUM Ha 3eMMt0 crieqyeT BbINOMHATb, Kak MpaBuro, ¢ AeWCTBMEM Ha curHan. Ons
OCYLLECTBIIEHUA 3aLlUMThbl JOMYCKaeTCa UCMNONb30BaTb YCTPONCTBO KOHTPOMS U30MSLMM.

3.2.100. lMpwu BbIOOPE TNa OCHOBHOW 3aWMThI CrieqyeT yuntbiBaTh TpeboBaHua obecneyveHns yCcTonumBoCcTn paboTsl
3HEeprocucTeMbl M HagexHon paboTbl MOTpedbuTens aHanorM4Ho TOMY, Kak 3TO Y4uTbiBAeTCs ANs 3aliuTbl NVHWUA
HanpsbkeHvem 110 kB (cm. 3.2.108).

3.2.101. Ha OAMHOYHbIX JMHUSAAX C OOHOCTOPOHHUM MUTaHMEM OT MHOrogasHbIX 3aMblKaHU OOSKHbI ObiTb
YCTaHOBINEHbI NPEUMYLLECTBEHHO CTyMeHYaTble 3aluTbl TOKA WM CTyneH4yaTble 3aluTbl TOKa U HanpshkeHus, a ecnu
Takne 3awmTbl He YOOBMETBOPSAOT TpPebOoBaHMAM YyBCTBUTENbHOCTM UM ObICTPOTLI OTKIIOYEHWUS] MOBPEeXAeHus (CM.
3.2.108), HanpMMep Ha rofoBHbIX y4acTKax, - AUCTAHUMOHHAsA CTyneH4yaTas 3awmTa NpeumMyLLeCTBEHHO C MYCKOM MO TOKY.
B nocrnegHem cnyvae B KayecTBe AOMOSHUTENbHOM 3alUTbl PEKOMEHAYETCS MCMONb30BaTb TOKOBYK OTCEYKy 0Oe3
BbIAEPXKKM BPEMEHM.

[Ona nuHWIA, COCTOAWMX W3 HECKOSbKUX nocrenoBaTesbHbIX y4acCTKOB, B Uendax ynpoueHua aonyckaetca
NCNosnb30BaHME HeCeNlIeKTUBHbIX CTyneH4YaTblX 3alUT TOKa U HanpsXXeHuda B coveTaHun C YCTpOVICTBaMM noo4yepenHoro
AlB.

3.2.102. Ha OOMHOYHBbIX NUHMAX, MMEKLMUX NUTaHMe C ABYX unu Ooree CTOPOH (nocrnegHee - Ha NUHUSAX C
OTBETBMEHUSAMM), KaK NPV HamuMuuu, Tak U MpW OTCYTCTBUM OBXOAHbIX CBA3EW, @ TakKe Ha JNWHUAX, BXOAALWMX B
KOMnbLEBYIO CE€Tb C OAHOWN TOYKOW MUTAHUS, PeKOMEHOYeTCH NPUMEHSTb Te Xe 3aluThl, YTO U Ha OAMHOYHBIX NINHUAX C
OAHOCTOPOHHUM nuTaHvem (cM. 3.2.101), BbINOMHAS MX NPU HEOOXOAUMOCTM HanpaBnEeHHbIMW, a OUCTaHUMOHHbLIE - C
nyckoMm OT pene conpoTueneHns. Npyn 3TOM AonNycKaeTCcst HecenekTMBHOE OTKIIOYEHNE CMEXHbIX anemeHToB npu K3 B
"MepTBON" 30HE MO HaMpsXEeHWI0 pene HanpasneHUs MOLLHOCTW, KOrAa TOKOBasi OTCeYka, MCMonb3yemasi B KayecTBe
pononHutensHon 3awuTtbl (cM. 3.2.101), He ycTaHaBnMBaeTCs, HanNpMMep M3-3a HeJOCTaTOYHOW ee YyBCTBUTENbHOCTH.
3awuTa yctaHaBnNMBaeTcs, kak NpaBuIo, TONbKO C TeX CTOPOH, OTKYAa MOXET ObITb NO4aHO NUTaHue.

3.2.103. Ha KopOTKMX OOMHOYHBIX JIMHUSAX C ABYXCTOPOHHUM MUTaHUEM, Korga aTo TpebyeTcs no ycnosuo GbICTPOTHI
OencTBud, gonyckaeTcs NpMMeHeHe NpoaosibHoOM andpdepeHumanbHON 3awmnTbl B Ka4ecTBe OCHOBHOW. Mpn aTom AonvHa
kabens, NpoknagbiBaeMoro cneumanbHO ANs 9TON 3allUMTbl, He AOMMKHa MpeBbiwaTh 4 KM. [ns KOHTPONs MCnpaBHOCTM
BCMOMOraTeNbHbIX MPOBOAOB 3aluTbl CredyeT npedycMaTpuBaTb crieumnanbHble YCTponcTBa. B gononHeHue K
npoAonbHou A depeHUmnanbHON 3almTe B Ka4ecTBe pe3epBHOM A0MKHa ObiTb NpUMeHeHa ogHa 13 3awmT no 3.2.102.

3.2.104. Ha napannenbHbIX NUHUSIX, UMEIOLWMX NUTaHUE C OBYX UNu Goriee CTOPOH, a Takke Ha MUTaloLEeM KOHLUe
napannenbHbIX JIMHUA C OAHOCTOPOHHUM MMTAaHMEM MOryT ObiTb UCMOMb30BaHbl Te e 3alWuTbl, 4TO M Ha
COOTBETCTBYIOLUMX OAUHOYHbLIX NUHMAX (cM. 3.2.101 1 3.2.102).

[na yckopeHuss OTKMIOYEeHUS MOBPEeXAeHWs, OCOBEHHO NpM WUCMOMb30BaHUM TOKOBbIX CTYMEHYaTbiX 3aluT unu
CTYMeHYaTblX 3aluT TOKa W HaMpPsPKeHWs, Ha MUHMSAX C OBYCTOPOHHUMM MUTaHWEM MOXeT ObiTb npuMeHeHa
AOMOMNHMTENbHO 3almMTa C KOHTPONEM HampasfieHWs MOLHOCTWM B napannenbHOW nuHun. 3Ta 3awmrta mMoxeT ObiTb
BbIMONMHEHa B BuAE OTAENbHOW MOMepeyHON TOKOBOW HamnpaBrneHHOW 3aliMTbl AWM TOMbKO B BUAE LEMNM YCKOPEHUS
YCT@HOBMNEHHbIX 3aWwuT (MakCMMarnbHOMW TOKOBOW, AWCTAHLMOHHOW) C KOHTPOMEM HanpaBneHWs MOLLHOCTM B
napannenbHOn NMHUN.

Ha NnpMeMHOM KoOHUe [ABYyX MnapannenbHbIX NUHUA C OAHOCTOPOHHMM NMUTaHMEM, KaK npaBuiio, OO0JIKHa ObITb
ncnonb3oBaHa nonepeyvHas guddepeHunanbHasa HanpasneHHasa 3awmTa.

3.2.105. Ecnu sawmta no 3.2.104 He ypoBneTtBopsieT TpeboBaHusiM ObicTpogencTeus (cm. 3.2.108), a 3awwmTta C
KOHTPONEM HanpasBneHnst MOLHOCTX B NapanfenbHON NMHUN HEMPUMEHMMA UMW HeXenaTternbHa, B Ka4ecTBe OCHOBHOW
3awmThl (Npu paboTe AByX MapanmnenbHbiX JIMHWA) Ha ABYX NapanmnenbHbiX JIMHUAX C ABYCTOPOHHWMM MUTaHMEM U Ha
NUTalOWEM KOHUE [ABYX napanfienbHblX NUHUA C OAHOCTOPOHHWMM NUTaHWeM cregyeT MPUMEHSTb MOMNEPEYHYHo
AndpepeHumanbHyo HanpaBneHHYH 3aLwuTy.

Mpy atom B pexume paboTbl OQHOW NMUHMKM, a Takke B KayecTBe pe3epBHOW Npu paboTe ABYX NuUHWIA crnepyeT
ucnonb3oBaTb cTyneHvaTyto dawmty no 3.2.101 n 3.2.102. [JonyckaeTca BKMOYEHUE ITOW 3aLLMTbl UNN OTAENbHLIX ee
CTyMeHen Ha CyMMy TOKOB 0Beunx nuMHWI (Hanpumep, pe3epBHON CTYNeHW B LeNsX YBeNMYeHNs ee YyBCTBUTENBbHOCTM K
NMOBPEXAEHUSIM Ha CMeXHbIX anemeHTax). [lonyckaeTcs Takke MWCrNonb3oBaHWe nonepeyHon auddepeHumansHomn
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HanpaBfieHHOW 3alUWTbl B JOMOMHEHNE K CTYMEHYaTbiM TOKOBbIM 3alyMTam Ansl YMEHbLUEHUS BPEMEHWU OTKIHOYEHUS
NOBPEXOEHMS Ha 3aluliaeMblX NWHUSX, ecnv no ycrnosuio ObicTpoTbl AenctBusa (cm. 3.2.108) ee ycTtaHoBKa He
obsizaTenbHa.

B oToenbHbIX criyyasx Ha  KOPOTKMX MapanfenbHblX fUHUSIX  JOMyckaeTCcsl  NPUMEHEHWE  NPOAONbHOM
andbdepeHumnansHom 3awmThl (cm. 3.2.103).

3ALLUUTA BO3YLUHbIX JINHUNA B CETAX HAMPSXXEHUEM 110-500 kB C 3®PEKTUBHO
3A3EMJIEHHOW HEUTPAIbIO

3.2.106. Ona nuHun B cetax 110-500 kB ¢ adpdheKTUBHO 3a3eMIIEHHOW HEMTpanbio AOSMKHbI OblTb NpeaycMOTpeHbI
YCTPOWCTBA penenHom 3almTbl OT MHOTOga3HbIX 3aMblKaHWUA U OT 3aMblKaHUN Ha 3eMII0.

3.2.107. 3awmTbl JOMKHbI ObITb 0OOPYAOBaHbI YCTPOMCTBaMU, GNOKUPYHOLLMMUK UX OEWACTBME NPU KavyaHUsAX, ecnn B
CETM BO3MOXHbl Ka4yaHWsi WM aCUHXPOHHbLIA XOA4, MPWM KOTOPbIX BEPOSTHbI M3NUWHME cpabaTbiBaHMs 3alUMTbl.
[onyckaeTcs BbIMONHEHME 3aWwmnThl 6€3 GNOKMPYIOLWMX YCTPONCTB, ECNU OHA OTCTPOEHa OT KauaHWui No BpeMeHn (OKoNo
1,5-2 ¢).

3.2.108. Onga nunnii 330 kB u Bbilwe B ka4eCcTBe OCHOBHOW AOMkHa OblTb NpeaycMOTpeHa 3alimTa, AencTeyowas 6es
3amegneHus npu K3 B nobon Touke 3alumaemMoro yyacTka.

Onst nuHnin HanpsbkeHrem 110-220 kB Bonpoc 0 TMNe OCHOBHOWM 3aLUuTbl, B TOM YMCIe O HEOOXOAUMOCTM NPUMEHEHNS
3awmThl, AencTBylolen 6e3 3ameaneHus npu K3 B nobol Touke 3alumLiaeMoro yvactka, OOMDKEH peluaTbCs B MepByto
ovepedb C yvyeTom TpeboBaHWUSA COXpaHEHUs] yCTOWYMBOCTM paboTbl aHeprocuctembl. [pu aTOM, ecnu Mo pacyeTam
yCTOMYMBOCTM paboTbl 3HEProcMcTeMbl He MPeAbABNSAIOTCA Apyre, 6onee xecTkne TpeboBaHns, MOXeT ObiTb MPUHATO,
4YTO yKasaHHoe TpeboBaHWe, kak MpaBWMo, yAOBMETBOPSETCs, Korga TpexdasHble K3, mpu KOTOpbIX OCTaTo4HOE

HanpshkeHWe Ha LUMHAX 3MNeKTPOCTaHUMi U noacTaHumin Huke 0,6-0,7 UHOM, oTKMnoYaloTca 6e3 BblAEPXKKM BPEeMEHM.

MeHbluee 3HaveHue ocTaTouyHoro HanpsbkeHusa (0,6 UHOM) MOXeT ObiTb agonyuwieHo ans nuHun 110 kB, meHee
OTBETCTBEHHbIX NMHMI 220 KB (B C1MbHO pa3BeTBEHHbIX CETSAX, FAe NMTaHne notpebuTtenen HagexHo obecneynBaeTcs C
HECKOINbKMX CTOPOH), a Takke Anst 6onee oTBETCTBEHHbIX NuHWMIA 220 kB B cnyvasix, korga paccmatpuBaemoe K3 He
NPUBOAUT K 3HAYNTENBHOMY COPOCY Harpy3Ku.

Mpu BbIGOPE TVNa 3awwmT, ycTaHaBnmBaeMbix Ha NuHuAx 110-220 kB, kpome TpeboBaHNA COXpaHEHUs YCTOMYMBOCTU
paboTbl 3HEProcncTeMbl AOMKHO BbITh Y4TEHO cregytoLlee:

1. Ha nuHuax 110 kB u Bblwe, otxoasawmx ot ASC, a Takke Ha BCEX 3reMeHTax npuneratpLLen cetu, Ha KoTopbIxX npu
MHorodasHbix K3 octaTouyHoe HanpshkeHwe npsiMoi NMocrnefoBaTeNbHOCTM Ha CTOPOHE BbICLLEro HanpshkeHus 6nokoB
ABC wmoxeT cHuxatbcs 6Gonee 4yem po 0,45 HomuHanbHOro, cnegyeT obecneyvBaTb —pe3epBUpOBaHME
ObICTPOAENCTBYIOLLMX 3ALUUT C BbIAEPKKON BPEMEHMU, He npeBbiwatoLen 1,5 ¢ ¢ yyetom gericteusa YPOB.

2. TloBpexXaeHNs, OTKMIOYEHWE KOTOPbIX C BbIAEPXKKOW BPEMEHW MOXET MPUBECTU K HapylleHuo paboTbl
OTBETCTBEHHbIX NOTpebuTeneil, JOMMKHbLI OTKIOYaTLCA 6e3 BblAEPKKM BPEMEHU (HanpuMmep, NOBPEXAEHUs, NMPU KOTOPbIX

. . U
OCTaTOYHOE HamnpshKeHWe Ha LWUMHaX 3NeKTpocTaHuui M noacTaHumin GygeT Hwke 0,6 — "M ecnu OTKIOYEHUE UX C
BblOEPXXKON BpEeMEHW MOXEeT MPUBECTU K camMopasrpyske BCNEACTBME NaBWHbl HaMPSDKEHWUS, WU TMOBPEXAEHUS C

) y
OCTaTO4HbIM HanpsaXxeHnem 0,6 HOM 11 Gonee, ecnn OTKIOYeHWe ux ¢ BblOEPXKOU BpeMeHU MOXeT npuBectn K
HapyLeHnto TEXHOJ'IOFVIVI).

3. Tpn HeobOXOAMMOCTM OcCyLUecTBNEeHNs ObicTpogencTBytowero AlMNB Ha nvMHUMM [OmkHa ObiTb yCTaHOBNEHA
ObICcTpoaencTByoLWan 3awmTa, obecneynBatoLLan OTKIYEHE NOBPEXAEHHON NMHUN 6e3 BbIAEPXKKUM BPEMEHU C 00eunx
CTOPOH.

4. Tlpy OTKMNIOYEHUN C BbIAEPXKKOW BPEMEHW MOBPEXAEHUA C TOKamMKu, B HECKOMbKO pa3 npeBOCXOAALMMU
HOMWHAasbHbIA, BO3MOXEH HeAoMyCTUMbIN NeperpeB NPOBOAHMKOB.

,D,OI'IYCKaeTCﬂ npuMeHeHne 6bICTp0}J,el7ICTByIOLL|,VIX 3alWNT B CNOXHbIX CETAX U Npu OTCYTCTBUU U3NIOXEHHbIX Bbille
yCJ'IOBl/Il;I, ecnn 310 Heobxoanmo ans obecneYveHnsi CeneKTUBHOCTMU.

3.2.109. Mpu oueHke obecneyeHus TpebOOBaHMI YCTOMYMBOCTU, MCXOAsI M3 3HAYEHMI OCTATOYHOrO HamnpshkeHus Mo
3.2.108, He0OX0AMMO PYKOBOACTBOBATLCS CrEAYHLNM:

1. Ons OOWHOYHOW CBSA3M MEXAY 3NEKTPOCTaHUMAMU WNW 3Heprocuctemamm ykasaHHoe B 3.2.108 ocTtaTouyHoe
HanpsbkeHWe JOMMKHO OblTb NPOBEPEHO HA LUMHAX NOACTAHLUIA U 3NEKTPOCTaHLUMIA, BXOAALLMX B AaHHYO CBSA3b, Npu K3 Ha
TNVUHUSIX, OTXOAALUMX OT 3TMX LUMH, KPOME NUHMIA, obpasylolimx CBs3b; ANS OAMHOYHOW CBA3W, coaepXallel 4yacTb
Y4acTKOB C napannenbHbIMU NIMHUSMK, - Takke Npy K3 Ha Kaxxaon U3 aTux napannenbHbIX NIMHUN.
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2. Mpu HanUunmM HECKONbKNX CBA3EN MEXAY 3NEKTPOCTaHLUSAMMN Unn aHeprocucteMamu ykasaHHoe B 3.2.108 3HaveHue
OCTaTOYHOrO HanpsPKeHWst AOMMKHO ObiTb NMPOBEPEHO Ha LWMHAX TOMbKO TeX MOACTaHUMW WMNW 3MNeKTpoCTaHuun, rae
coeauHaloTca aTn cBasun, npn K3 Ha cBA3AX M Ha OPYrUX NUHWAX, MUTaKOLWMXCA OT 3TUX LUMH, @ TakkKe Ha NUHUSX,
NUTalOLWMUXCA OT LWMH NOACTaHLUMI CBA3EN.

3. OcrtaTo4Hoe HanpsikeHue AOMKHO ObiTb MpoBepeHo nMpy K3 B KOHLE 30Hbl, OXBaTbiBAEMOW NEPBOW CTYMEHbIO
3alLMTbl B peXMME KackagHOro OTKIIOYEHUS NOBPEXAEHUs, T. €. MOCNe OTKIMIOYEHUS BbIKNoYaTens ¢ NPOTUBOMOMOXHOIO
KOHLa NMMHWM 3awmTon 6€3 BbIAEPXKKN BPEMEHMW.

3.2.110. Ha oAMHOYHbIX NIMHUSIX C OOHOCTOPOHHUM MUTAHWEM OT MHOrogasHbIX 3aMblkaHWN crneayeT ycTaHaBnmBaTb
CTyneH4aTble TOKOBbIE 3aLUUTLI UMK CTyMEeHYaTble 3alUMThl TOKa U HanpskeHus. Ecnu Takve 3awmTbl He YOOBNETBOPSIIOT
TpeboBaHNAM 4YyBCTBUTEMbHOCTU WNU ObICTPOTHI OTKMHOYEHMs noBpexaeHust (cm. 3.2.108), HanpMmMep Ha rOMOBHbIX
yyacTkax, WnM ecrnu 3710 Luenecoobpas3HO MO YCMOBWIO COrMMacoBaHMSA 3aliMT CMEXHBIX Y4acTKOB C 3alluToW
paccMaTpuBaeMoro yvacTtka, JOJPKHaA ObiTb NpeQycMoTpeHa CcTyneHyaTas AMCTaHUMOHHag 3awuTta. B nocneaHem cnydae
B Ka4eCTBe AOMOSTHUTENbHOM 3aLLMTbl PEKOMEHAYETCS MCMNONb30BaTb TOKOBYH OTCEUKY 63 BblAEPXKKN BPEMEHN.

OT 3amblkaHW Ha 3eMIio JOImkHa ObiTb npeaycMoTpeHa, Kak npaswuno, CTyneH4aTtaa TOKOoBadA HanpaBneHHaa unm
HeHanpaslieHHaa 3aliuTa HyJ'IeBOI7I nocnegoBaTenbHOCTU. 3almTa A0oMmKHa ObITbh yCTaHOBIeHa, Kak npaBusio, TOJIbKO C
TeX CTOPOH, OTKyAa MOXeT ObITb nogaHo nutaHue.

Ona nuHUR, CcOCTOAWMX K3 HECKONbKMX MocnenoBaTesbHbIX y4yacTkoB, C LUesnblo YynpoweHua nonyckaetca
NCNOJSIb30BaHME HECEeNEeKTUBHbIX CTyNeH4YaTbIX 3alnUT TOKa U HanpsaXeHna (OT MHOrogasHbIX 3aMbIKaHVII7I) N CTyneH4yaTtbIX
TOKOBbIX 3alnT HyneBoM nocnenoBaTesibHOCTU (OT 3aMblKaHWn Ha 3eMJ'IIO) B co4yeTaHunn C yCTpOVICTBaMVI noo4yepenHoro
AlB.

3.2.111. Ha OOMHOYHBbIX NUHMAX, MMELWMUX NMTaHMe C ABYX unu 6ornee CTOPOH (nocrnegHee - Ha NUHUSAX C
OTBETBMNEHMAMM), Kak MpU HanuMyuMn, Tak M MpW OTCYTCTBMM OOXOAHbIX CBA3EW, a Takke Ha NWHUSAX, BXOOAWMX B
KONbLEBYIO CeTb C OOHOW TOYKOW NWUTaHWUsi, OT MHOroasHbIX 3aMblKaHWI JorkHa OblTb MpPUMeHeHa AUCTaHUMOHHas
3awmTa (NpeuMyLLecTBEHHO TpexcTyrneHyaras), Ucnonb3yemass B KayecTBe pe3epBHOW UM OCHOBHOW (nocnegHee -
TOnNbKO Ha nuHusax 110-220 kB).

B kavecTBe OOMONHMTENBHON 3aLUMTHI PEKOMEHAYETCS MCMoNb30BaTb TOKOBYK OTCeYKy 6e3 BblAepXKM BpemeHu. B
OTAEeNbHbIX CrnyyYasx [OMycKkaeTcs MCMonb3oBaTb TOKOBYK OTCEYKY ANs AENCTBUA Mpu OLWMBOYHOM BKMIOYEHWM Ha
TpexdasHylo 3aKopoTKy B MECTe YCTaHOBKW 3alumTbl, KOrga TOKOBas OTCeYKa, BbINONHEHHas ANns AeNCTBUS B ApYrux
pexumax, He yooBneTBopseT TpeboBaHMIo YyBCTBUTENBHOCTM (CM. 3.2.26).

OT 3amblkaHWA Ha 3eMIio OOImkHa ObiTb npeaycMoTpeHa, Kak npaswuno, CctyneH4YaTtaa TOKoBadA HanpaBneHHaa unm
HeHanpaseHHaa 3alwnta HyﬂeBOVI nocneanoBaTesibHOCTW.

3.2.112. B kayecTBe OCHOBHOW 3aWuTbl OT MHOrodasHblX 3aMblKaHUW Ha MPUEMHOM KOHLIe FOMOBHbIX Y4acTKOB
KOMbLIEBOM CETW C OOHOW TOYKOW MUTaHWS PEKOMEHAYETCH MPUMEHSATb OOHOCTYMEHYaTyld TOKOBYKO HamnpaBreHHYH
3alMTY; Ha OPYrMX OOAMHOYHBLIX NMHUAX (NpeumywiectBeHHo 110 kB) gonyckaeTca B OTAENbHBLIX ClyvasX MPUMEHSITb
CTyNeH4yaTble TOKOBbIE 3aLLMTbl UM CTYNMEHYaTylo 3alnUTy TOKa M HaMpshKeHWs1, BbIMOMHAS MX B Criydae HeobxoammocTn
HanpaeneHHbIMKU. 3alMTy crnefyeT yCTaHaBnMBaTh, Kak MPaBWio, TOMBKO C TEX CTOPOH, OTKyAa MOXeT OblTb nogaHo
nuTaHue.

3.2.113. Ha napanneneHbIX NWHUSIX, UMEIOLMX NMUTaHUE C OBYX UNKU Gonee CTOPOH, a Takke Ha MUTaloLEM KOHUE
napannenbHbIX JIMHUA C OAHOCTOPOHHUM MMTAaHMEM MOryT ObiTb UCMOMb30BaHbl Te e 3alWuTbl, Y4TO M Ha
COOTBETCTBYIOLUMX OAUHOYHbLIX NUHUAX (cM. 3.2.110 n 3.2.111).

[nsi yCKOpeHNsi OTKIMIOYEHMS 3aMbIKaHWUI Ha 3eMITH0, @ B OTAEMbHbIX Cry4asx U 3aMblkaHui Mexay dasamy Ha NMHUAX
C ABYCTOPOHHUM NMUTaHWEM MOXET ObITb NPMMEHeHa AOMNONHUTENbHAs 3aliMTa C KOHTPONEM HanpaBrieHVUs MOLLHOCTY B
napannenbHon nuHun. OTa 3awmTa MOXeT OblTb BbIMOMHEHA B BuAE OTAENbHOW MOMEpPeYHON TOKOBOW 3awuTtbl (C
BKMOYEHMEM perie Ha TOK HyNeBOW MOCMNeAoBaTENbHOCTUM UMM Ha hasHble TOKW) UM TOMbKO B BUAE LIENU YCKOPEHUs
YCTaHOBIEHHbIX 3alUMT (TOKOBOM HYNEBOW MOCNeAoBaTeNbHOCTU, MAKCMMarnbHOW TOKOBOW, AMCTAHUMOHHOW U T. n.) €
KOHTPOMIEM HanpaBfeHNs MOLHOCTM B NapannenbHbIX JIMHNUSX.

C uenbio MNoBbILWEHUS YyBCTBUTEJIbHOCTU 3aLUUTbI HyJ'IeBOIZ nocnenoBaTenibHOCTU OonyckaeTca npenycMatpmBaTtb
BblBeaeHne n3 paGOTbI OoTAerbHbIX ee CTyneHeﬁ npu OTKMOYEHUK BbIKIOYMaTENS NapanfenbHOn NINHUN.

Ha npuemMHOM KOHUE [BYX NapasnnesfbHblX JIMHWIA C OZHOCTOPOHHWM MUTaHUEM, KakK NpaBWmo, AOMmkHa OblTb
npeaycMoTpeHa nonepeyHast anddepeHumanbHas HanpaeneHHas 3awuTa.

3.2.114. Ecnn 3awuta no 3.2.113 He yposneTBopsieT TpeboaHuam ObicTpopencTeua (cm. 3.2.108), B kayecTBe
OCHOBHOI 3alumThl (Npy paboTe ABYX napannenbHbIX NMHUA) Ha NUTaloLWeM KOHUe ABYX napannensHbix nuHui 110-220
KB ¢ OAHOCTOPOHHWMM NUTaHWeM ¥ Ha ABYX NapannenbHbiX MuHusX 110 kKB ¢ ABYCTOPOHHUM NUTaHUEM NPEVNMYLLIECTBEHHO
B pacnpegenuternbHbIX CeTAX MOXeT ObiTb NpUMeHeHa nonepeyvHas guddepeHumanbHas HanpasneHHas 3awmTa.

Mpn atom B pexnme paboTbl OQHOM NWHUM, a TakkKe B KayecTBe pe3epBHON npu paboTe ABYX NUHUIA MUCMONb3yeTcs
sawmTa no 3.2.110 n 3.2.111. [donyckaeTcs BKMOYEHWE 3TOW 3almTbl UNN OTAENbHbIX €e CTyneHel Ha CyMMYy TOKOB
obeunx NMHMN (Hanpumep, NocneaHen CTyneH TOKOBON 3alMTbl HYNeBOW NocneaoBaTelbHOCTW) C LieNbio NOBbILLEHUs ee
YYBCTBUTEMBHOCTU K MOBPEXAEHNAM Ha CMEXHbIX 3NIeMEeHTax.
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[JonyckaeTca ucnonb3oBaHWe MonepeyHon AuddepeHumansHON  HanpaBneHHOW  3aliMTbl B JOMOSIHEHWE K
CTyneH4YaTbiM TOKOBbLIM 3aluMTam napannenbHbix nuHuiA 110 kB Anst yMeHblUeHs BpEMEHU OTKIIOYEHUSI NMOBPEXAEHMWS
Ha 3aluMLLaeMbIX NMHUSX B Criydasx, korga no ycnosusiMm obictpogericteums (cM. 3.2.108) ee ncnonb3oBaHue He SBNAETCA
obs3aTenbHbIM.

3.2.115. Ecnu 3awmta no 3.2.111-3.2.113 He ynoeneTtBopseT TpebosaHuto 6uicTpogerctams (cm. 3.2.108), B kavecTBe
OCHOBHbIX 3alUT OAMHOYHBLIX W nNapannenbHbIX JNUHWA C ABYCTOPOHHUM NWUTaHWeM criedyeT npegycmartpusath
BbICOKOYaCTOTHbIE 1 NpoAosnbHble AnddepeHumnanbHble 3auTbl.

Ona nuamn 110-220 kB pekomeHOyeTcs OCyLeCTBMATb OCHOBHYK 3alUUTy C UCMOMNb30BaHMEM BbICOKOYACTOTHOMN
6110KMPOBKN ANCTaHLIMOHHOW 1 TOKOBOW HanpaBneHHOW HyneBow NocrneaoBaTenbHOCTY 3aLluWT, Korga 3To LenecoobpasHo
Mo YCNoBWSAM YyBCTBUTEMBHOCTU (HanpuMep, Ha NIMHUAX C OTBETBIIEHUSIMU) UMW YNPOLLEHNS 3aLUMTbI.

Mpy Heo6xoaMMOCTU NPOKMAaAKU creuuanbHoro kabens ucnonb3oBaHWe NpoAoSibHON AudddepeHUmnanbHON 3auThl
[OIMKHO 6bITb 0BOCHOBAHO TEXHUKO-3KOHOMUYECKNM PacHeToM.

[ns KOHTpoONsA MCnpaBHOCTb BCMOMOraTerbHbIX MPOBOAOB 3alUTbl OOMKHbI ObITb MPeayCMOTpeHbl crneumnanbHbie
YCTpOMWCTBA.

Ha nunHuax 330-350 kB B gonornHeHWe K BbICOKOYACTOTHOW 3awute crnefyeT npegycmaTpvBaTh MCMNONb3oBaHue
YCTpOWCTBa Mepefayn OTKMYaKLWEro WM paspellarollero BbICOKOYACTOTHOrO curHamna (Onsi yCKOpeHust OencTBus
CTyneH4YaTol pe3epBHOW 3alUWTbl), €cnv 3TO YCTPOWCTBO MPedyCcMOTpPeHO Ans Apyrux uenei. Ha nuHuax 500 kB
JornycKaeTcs yCTaHaBNMBaTb Yka3aHHOE YCTPOMCTBO CrieumanbHO ANS peNeiHon 3aluThbl.

HonyckaeTcs B cnyyasix, korga ato Tpebyetcs no ycrnosusam GeictpogencTtaus (cMm. 3.2.108) unn 4yBCTBUTENBHOCTM
(Hanpumep, Ha NNUHUAX C OTBETBNEHUSMM), UCNOMNb30BaHNE Nepefaydn OTKIIYaLWEero curHana ansa yckopeHus AencTeus
cTyneHyaTbIX 3awnt nuHun 110-220 kB.

3.2.116. lNMpwu BBINONHEHWUN OCHOBHOM 3awwmTbl Mo 3.2.115 B kavecTBe pe3epBHLIX cneagyeT NPUMEHATD:
OT MHorodasHbIx K3, kak npaBuno, ANCTaHLUMOHHbIE 3aLnTbl, MPENMYLLIECTBEHHO TPEXCTYMNEHYaThIE;

OT 3aMblkaHWA Ha 3eMSIl0  CTyneH4yaTble TOKOBble HanpaBfieHHble WM  HeHanpasfieHHble 3aluTbl  HyneBowu
nocnenoBaTesibHOCTHU.

Ha cnyyan gnutenbHoOro BbiBeOeHWs M3 OENCTBMS OCHOBHOW 3aluThbl, ykaszaHHou B 3.2.115, korga aTta 3awura
ycTaHoBrneHa no TpeboBaHMo ObICTPOTbI OTKMOYeHus nospexaenus (cm. 3.2.108), ponyckaetcs npegycMmaTpusaTb
HeceneKkTUBHOE YCKOpPEHWe pe3epBHOM 3aluTbl OT 3aMblkaHui Mexay dasamu (Hanpumep, C KOHTPOMEM 3HavyeHusi
HanpshkeHns NpsIMON NocrnefoBaTenbHOCTH).

3.2.117. OcHOBHble 3aliuTbl, ObICTPOLENCTBYIOLLME CTYMNEHN PE3EpPBHbIX 3aLUUT OT MHOroasHbIX 3aMbIKaHUA U
nameputenbHble opraHbl ycTporictBa OAMNB ana nuHui 330-350 kB gomkHbl ObITb CneumanbHOro UCMNOSHEHWs,
obecneuymBaroLero ux HopmasnbHoe (YHKUMOHUPOBaAHME (C 3adaHHbIMKM MapameTpaMu) B YCIOBUSX MHTEHCUBHBIX
NepexoaHbIX 3MEeKTPOMAarHUTHbIX MPOLECCOB U 3HAYUTENbHbLIX €MKOCTHbIX MPOBOAMMOCTEN NUMHUA. [N 3TOro OOSMKHbI
ObITb NPEeAYCMOTPEHBI:

B KOMMNMEKTax 3aluT U uameputenbHbix opraHax OAMB - MeponpusiTusi orpaHuyMBaiolye BIIMSIHUE NepexofHbiX
3NeKTPOMarHUTHbIX NPOLLECCOB (HanpuMep, HU3KOYaCTOTHbIE (DUIBLTPbI);

B AnddepeHLmnanbHO-asHoW BbICOKOYACTOTHOW 3aluuTe, YCTAHOBMEHHOW Ha NWHUSX AnuvHow Gonee 150 km, -
YCTPOWCTBA KOMMEHCaLUMM TOKOB, O0YCINOBIEHHBIX EMKOCTHOM NPOBOAUMOCTBIO JIMHUN.

Mpw BkMOYEHWUM BbICTPOAENCTBYIOWMNX 3aLLUMT HA CyMMYy TOKOB ABYX unv Gonee TpaHchopMaTopoB TOKa B cryyae
HEBO3MOXHOCTW BbINonHeHus TpebosaHui 3.2.29 pekomeHayeTca npefycMmaTpvBaTh cneuvanbHble Meponpusatus ang
UCKMIOYEHNS U3MULLIHEro cpabaTbiBaHWs 3aluyMT MpU BHELWHMX MOBPEXOEeHUAX (Hanpumep, 3arpybneHve sawmiT) vunm
yCTaHaBnN1BaTb B LENV NNHUM OTAENMbHbIN KOMMNIEKT TpaHCOPMaTOPOB ToKa ANS NUTaHWUS 3aLluThI.

B sawwmrtax, ycrtaHoBneHHbix Ha nuHuax 330-500 kB, obopygoBaHHbIX YCTpPOWCTBaMW MNPOJOSIbHON €MKOCTHOM
KOMMNEeHcaunn, OOIMKHbI ObITb NpeayCcMOTPEHbI MEPONPUSATUSE ANS NPeaoTBPaLLEeHUs U3NULLHEro cpabaTbiBaHWs 3aLUuTbI
NpY BHELLHUX NOBPEXAeHNsIX, 0OYCNOBNEHHOrO BIMSHMEM YyKa3aHHbLIX YCTPOMCTB. Hanpumep, MoryT 6biTb MCNOMb30BaHbI
pene HanpaBfeHNss MOLLHOCTM 06paTHOWM NocneaoBaTenbHOCTY UMY Nepefada paspeLlaroLero curHana.

3.2.118. B cnyyae npumeHeHust OATB ycTponcTsa peneiHon 3awmTbl AOMKHbI ObiTb BbIMOMHEHbI TaK, YTOObI:

1) Npy 3aMblKaHUAX Ha 3eMMi0 OfHOI (hasbl, a B OTAEMbHbIX CNyYasx U Npy 3aMblKaHUSX Mexay AByMsl chazamu Gbino
obecrneyeHo OTKMIOYEHME TOMNBKO OZHO (hasbl (C NocneayoLmMM ee aBTOMaTUYECKUM MOBTOPHbLIM BKIIOUEHVEM);

2) npn HeyCcnewHOM NOBTOPHOM BKITHOYEHUU Ha NOBpEeXOeHUA, YyKa3aHHbIe B M. 1, NPON3BOANNOCH OTKITHOYEHNE O4HOMN

Wnn Tpex as B 3aBMCMMOCTHM OT TOro, NpedycMaTpuBaeTcs ANUTENbHbIA HeNnomNHogasHbIi PeXxum paboTbl IMHUK UMK He
npegycmaTpuBaeTcs;
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3) npu Apyrvx BAax NOBPeXaeHUs 3aluuTa [eiicTBoBana Ha OTkIo4YeHue Tpex das.

3ALLUTA LLUH, SALLUINTA HA OBXOOHOM, LUWMHOCOEANHUTENIbHOM U CEKLUMOHHOM
BbIKITIOYATENAX

3.2.119. nsa c6opHbIX WrH 110 kB 1 BbIWe 3neKkTpocTaHUMi U NOACTaHUUIN OTAENbHbIE YCTPOWCTBA PENefHoNn 3auThbl
OOIMKHbI ObITb MPegyCMOTPEHbI:

1) ona OByx cucTeMm LWMH (OBOWHasi cucTema LUWH, MONyTOpHasi cxema M Ap.) U OOUHOYHOW CEeKLUOHMPOBaHHOWM
CUCTEMbI LUWH;

2) 0519 O4MHOYHOWN HECEKLMOHMPOBAHHOW CUCTEMbI LUWH, €CAX OTKITIOMEHNE NOBPEXAEHWI Ha LUMHAX AEACTBMEM 3aLLUMT
NnpucoeanHeHHbIX 3f1IeMeHTOB HeOoMyCTUMO MO YCIToOBUAM, KOTOPble aHanorn4yHbl npuBegeHHbIM B 3.2.108, unun ecnu Ha
TNIMHUAX, NTUTaLWnNX paccMaTpnBaemMble LLUNHbI, UMEKTCA OTBETBIIEHUA.

3.2.120. Onsa cOopHbIX WKH 35 KB anekTpocTaHuMi U NoACTaHUMIA OTAENbHbIE YCTPOWCTBA peneHoN 3allmTbl JOMKHbI
ObITb NPeAYyCMOTPEHBI:

no ycrosusm, npuesegeHHsIM B 3.2.108;

ONst ABYX CUCTEM WMM CEKUWMA LUWH, eCrX MpWU UCMONb30BaHWM ANs UX pas3feneHust 3alimThl, YCTaHOBIEHHOW Ha
LUIMHOCOEAVMHUTENBHOM (CEKUMOHHOM) BbIKIKOYaTENe, WNW 3aluT, YCTaHOBIIEHHbIX Ha 3NeMeHTax, KOTopble nuTaloT
OaHHble LUWHbI, He YOOBMNETBOPSIOTCA TPebOoBaHWS HaAEXHOCTU NUTaHWA noTpebutenen (C y4eTOM BO3MOXHOCTEWN,
obecneunBaembix yctponcteamu AlNB n ABP).

3.2.121. B kavecTBe 3aWnTbl COOPHBIX LUWH 3MNEKTPOCTaHumi n noactaHumi 35 kB v Bbilwe cneayeT npeaycmaTtpueath,
Kak npaswuno, AuddepeHumanbHy0 TOKOBYHO 3alinTy 6e3 BblOEPXKKU BPEMEHMW, OXBATbIBAIOLWYIO BCE 3MEMEHTbI, KOTOpble
NPUCOEAMHEHbI K CUCTEME UMW CEKLMM LUKH. 3alumTa AOMKHA OCYLLECTBASATLCA C NMPUMEHEHEM cneLlmnanbHbIX pene Toka,
OTCTPOEHHbIX OT MNEepexoAHbIX W YCTaHOBMBLUMXCSH TOKOB HebanaHca (Hanpumep, perne, BKIOYEHHbIX Yepes
HacbILwamLwmecs TpaHchopmaTopbl TOKa, pene ¢ TOPMOXEHNEM).

Mpun npucoeanHeHnn TpaHcgopMaTopa (aBToTpaHcdopmartopa) 330 kB u Bbiwe Gonee Yem Yyepes 0OavH BbIKMOYaTENb
pekomeHayeTcs npegycMaTpuBaThe AuddepeHLmnanbHy TOKOBYH 3aLLMTY OLUMHOBKW.

3.2.122. Ina OBOWHOW CUCTEMbI LUMH 3MEKTPOCTaHuMi M noactaHumn 35 kB 1 Bbile C OQHWMM BbIKMOYaTeneMm Ha
npucoeavHEeHHbIN  anemeHT auddpepeHumanbHas  3awmta  [ormkHa ObiTb nNpegycMOTpeHa B WUCMOMHEeHWM  And
PUKCUPOBAHHOIO pacnpefeneHns aremMeHToB.

B sawute wwmH 110 kB u Bbilwe criegyeT npegycmaTpurBaTb BO3MOXHOCTb M3MEHEHUs oukcauum npu nepeBofe
npucoeanHeH1sl ¢ 0QHOM CUCTEMbI LUMH Ha APYryio Ha psiaax 3aXKMMOB.

3.2.123. OudpdepeHumanbHaa 3awuTa, ykasaHHasa B 3.2.121 n 3.2.122, pomkHa ObiTb BbINOMHEHA C YCTPOWCTBOM,
KOHTPOMS MCMPaBHOCTWM BTOPUYHLIX LENen 3aAelCTBOBaHHbIX TPaHCGOPMAaTOPOB Toka, OEWCTBYIOLLMM C BblOEPXKKOM
BPEeMEHM Ha BbIBOA 3aLUUTbI M3 paboTbl U Ha curHan.

3.2.124. Ana cekumMoHMpoBaHHbIX WKH 6-10 kB anekTpocTaHumi gormkHa OblTb NMpedycMoOTpeHa OByXCTyneHvaTas
HenonHasa guddepeHumnancHas 3almTa, nepeas CTyneHb KOTOPOW BbINOMHEHa B BUAE TOKOBOW OTCEYKM MO TOKY M
HanpsHKEHWIO UMW OUCTaHUMOHHOW 3aluMTbl, @ BTOpas - B BWOE MakKCMMarbHOW TOKOBOW 3aluTbl. 3alimrta OOrmkHa
AencTBoBaTb Ha OTKIIOYEHME NUTAIOLLMX NIEMEHTOB M TpaHcopmMaTopa COBCTBEHHBIX HYXA.

Ecnu npu ykazaHHOM BbIMOSTHEHWMU BTOPOM CTYMEHW 3aluThl He obecrneunBaeTcs TpeGyemas YyBCTBUTENbHOCTb MpU
K3 B KOHUE MNUTaeMblX peakTMPOBAHHbIX JIMHUIA (Harpyska Ha LMHaX TreHepaTOpPHOro HanpsbkeHus Gornbluasi,
BbIKMIOYATEN NMUTAEMbIX NUHWIA YCTAHOBIEHbI 32 peakTopamu), CrieayeT BbIMNOMHATL ee B BUAe OTAENbHbLIX KOMMIEKTOB
MaKCMMaribHbIX TOKOBbIX 3aLUUT C MYCKOM UK 6e3 nycka HanpshkeHusl, yCTaHaBnN1BaeMbIX B LIENsAX peakTopoB; AeicTemne
3TUX KOMMMEKTOB Ha OTKMIOYEHME MUTAIOWMX IMEMEHTOB AOMKHO KOHTPONMPOBAaTLCA AOMOMHUTENbHBIM YCTPOWCTBOM,
cpabaTbiBaloWwyM NpU BO3HUKHOBeHMM K3. lMpu 3TOM Ha CEKUMOHHOM BblKMoyaTerie JofkHa GbiTb NpedycMoTpeHa
3awmTa (NpegHasHaveHHasi ANa NMKBMOALMN NOBPEXOEHNA Mexay peakTopoM U BbikroyaTenem), BBOAMMas B AeWCTBUE
npyv OTKIIOYEHUM 3TOTO BbIKMoYaTens. Mpy BblAeNeHWU YacTy MUTAIOWMX 3NIEMEHTOB Ha PE3EpBHYID CUCTEMY LUMH
JoIkHa OblTb MpedycMOTpeHa HenonHas AuddepeHuManbHas 3awmta WKUH B UCMONMHEHMU Ans (PUKCUPOBAHHOMO
pacnpeneneHust 3aNIeMeHTOB.

Ecnn BO3MOXHbI 4YacTble pexumbl paGoTbl C pasfdefieHMEM MUTAWMX INIEMEHTOB Ha pasHble CUCTEeMbl LUMH,
JoryckaeTca npegycMaTpuBaTh OTAeflbHble OWCTaHUMOHHbIE 3aliWTbl, yCTAHABNMBAeMble Ha BCeX MNUTaLWMX
arnemMeHTax, KpoMe reHepaTopoB.

3.2.125. [Ina cekumoHUpoBaHHbIX WKNH 6-10 KB anekTpocTaHUMn C reHepatopamu mowHocTblo 12 MBT u meHee

[onyckaeTcd He npeaycMaTpuBaTb cneunanbHyo 3alnTy; npu 3ToOM nukemgauma K3 Ha wunHax gorkHa OCyLLEeCTBNATbCA
OencTBMeM MakcMmarsibHbIX TOKOBbIX 3alLWUT reHepaTopoB.
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3.2.126. CneumnanbHble yCTPOUCTBa penevHon 3almTbl ANng OAUHOYHON CEKLMOHMPOBAHHOW M ABONHOW CUCTEM LUUH 6-
10 kB moHwxawoLWwmMx noAcTaHUMi, Kak NpaBuIio, He crefyeT npegycMaTpvBaTh, a nukBuaauus K3 Ha wuvHax gorkHa
OCYLLECTBNATLCA OEWCTBMEM 3alUUT TpaHCcOpMaToOpoB OT BHeLWHUX K3 1 3awuT, ycTaHOBMNEHHbLIX Ha CEKLMOHHOM U
LUIMHOCOEAMHUTENBHOM BbIKIoYaTene. B uensx noBbILEHUs] YyBCTBUTENBHOCTU U YCKOPEHUS OEWCTBUS 3allWTbl LUMH
MOLLHbIX MOACTaHUMIA [OMNycKaeTCs MPUMEHNATb 3alUMTy, BKMAOYEHHYK Ha CYMMYy TOKOB MUTalOLWMX 3nemeHToB. pu
HanNMuMM peakTopoB Ha NIMHMAX, OTXOASALWMX OT LUMH MOACTAHUMIA, ONYyCKAeTCs 3alMTy LWKH BbINOMHATL MO aHanormm c
3aLUNTON LUMH 3MEKTPOCTaHLNNA.

3.2.127. MNpwn Hann4um TpaHCHOPMaTOPOB TOKA, BCTPOEHHbIX B BblKMoYaTenu, Ana audpdepeHumansHON 3almThl LWMH
M ANns 3aWuT NpUCOEdVMHEHWUA, OTXOASAWMX OT 3TUX LUMH, AOMKHbI ObiTb MCMONb30BaHbl TpaHcdopMaTopbl TOKa,
pa3MeLleHHble C pa3HblX CTOPOH BbIKMOYaTeNs, YToObl NOBPEXAEHUS B BblKItoYaTene BXOAWMU B 30HbI AENCTBUS 3TUX
3awmT.

Ecnu BbikntoyaTeny He UMeKT BCTPOEHHbIX TPAHCOPMATOPOB TOKA, TO B LiENSAX 3KOHOMUK crieQyeT npegycmatpmBaTth
BbIHOCHbIE TpaHCOpPMaTOpbl TOKA TOMBLKO C OL4HOW CTOPOHbI BbIK/tOYATENsl U yCTaHABNMMBAaTb UX MO BO3MOXHOCTU TakK,
4YTOObI BbIKMOYATENM BXOAUMM B 30HY OencTBus anddepeHumansHOM 3awmTbl WnH. Mpy 3ToM B 3awmte OBOWMHOWM
CUCTEMbI LUNMH C (PUKCUPOBAHHBLIM pacnpefeneHnemM 3MeMEHTOB OOIMKHO ObiTb NpeayCMOTPEHO MCMONb30oBaHME ABYX
CepAeYHMKOB TpaHCOpMaTOpPOB TOKa B LENy LUMHOCOEANHUTENBHOIO BbIKMoYaTens.

I'Ipm NPpUMEeHeHNN OTAEeNbHbIX OUCTAaHUMOHHbIX 3alWUT B Ka4yecTBe 3allnTbl LWWNH TpchcbopmaTopbl TOKa 3TUX 3alunT B
Lenn CEKLUMOHHOrO BbIKMoYaTens AomkHbl ObiTb YCTaHOBIEHbI MexXay CeKUMEN LLUNH U peaKkTopoM.

3.2.128. 3awuTy WKH criegyeT BbIMOMHATb Tak, YToGbl MpY oNpo6oBaHUM NOBPEXAEHHON CUCTEMbI UMM CEKLMW LUKH
obecneymBanoch cenekTMBHOE OTKIOYEeHNEe CUCTEMBI (CeKkLmun) Be3 BbiaepXKU BPEMEHM.

3.2.129. Ha obxogHom Bbikntoyatene 110 kB v Bbilwe nNpy HanMMyuum LWIMHOCOEAMHUTENBHOIO (CEKLUOHHOrO)
BbIKINOYATENS AOMKHBI ObITh NPEAYCMOTPEHbI 3aLLMTbI (MCMNONb3yeMble NPy NPOBEPKE U PEMOHTE 3aLUMThI, BbIKMoYaTens
1 TpaHcdopMaTopoB Toka NGOro U3 aNeMeHTOB, MPUCOEANHEHHBIX K LLUMHAM);

TpexcTyneHyaTasi AMCTaHUMOHHAs 3allMTa U TOKOBasi OTCeYka oT MHorodasHbIx K3;

YyeTbIpexcTyneHyaTasi TOKOBasl HanpaBreHHas 3aluTa HyrneBol NocneoBaTenbHOCTM OT 3aMblKaHWUst Ha 3eMI0.

Mpn 3TOM Ha LWMHOCOEOUHUTESNbHOM (CEKLMOHHOM) BbIKINOYaTENEe [OIMKHbI ObiTb NPEeAyCMOTPEHbI  3aLUUThI
(ncnonb3yemble Ans pasgeneHns CUCTEM UMK CeKUMiA WMH npu oTcyTcTBMM YPOB mnu BbiBe4EHWMM €ro unm 3awnThl LWKMH
13 AeNCTBUS, a Takke Ans noBbleHWs 3hHEKTUBHOCTA AanbHEro pe3epBnpoBaHnS):

OBYXCTyneH4yaTas TokoBas 3awuta oT MHorogasHbIx K3;

TpexcTyrneH4aTaa ToOKoBad 3aliuTa HyJ'IeBOVI nocrneaoBaTenbHOCTU OT 3aMblKaHWI Ha 3eMIto.

[JonyckaeTca ycTaHoBKa Gonee CrOXHbIX 3alUMT Ha LUMHOCOEAMHUTENBHOM (CEKLMOHHOM) BbIKMoYaTesie, ecrnv 3To
TpebyeTcs ANns NoBbieHUst 3 MEKTUBHOCTU AanbHEro pe3epBrpoBaHus.

Ha wwnHocoeguHuTenbHOM (cekumoHHoM) Bblkntodatene 110 kB u Bblwe, npeaHasHa4YeHHOM M ANsi BbINOSIHEHMS
yHKUMM  ODOXOAHOro BbIKMOYATENsl, AOMKHblI ObiTb MNpPegyCMOTPEHbl Te Xe 3aliMTbl, 4YTO Ha OO6XogHOM un
LUIMHOCOEAMHUTENBHOM (CEKLIMOHHOM) BbIKIOHATENSAX NPY UX pasgeribHOM UCTONHEHUN.

PekomeHayeTcs npegycmaTtpuBaTb MNEPEBOA OCHOBHbIX ObicTpoaencTBytowmnx 3awmt nuHuii 110 kB n Bbiwe Ha
06xoaHON BbIKOYaTENb.

Ha wwvHocoeamHuTensHoM (CeKkuMoHHOM) Bbikntovatene 3-35 kB pormkHa ObiTb NpedycMoTpeHa [AByXCTyneHuyartas
TOKOBasi 3aliuTa OT MHorodasHbix K3.

3.2.130. OTaenbHy0 NaHenb 3alluTbl, NPeAHa3HaYeHHy crneyunanbHO AN UCNONb30BaHUA BMECTO BbIBOOUMOW Ha
NPOBEPKY 3aLUWTbI NMHMK, criegyeT npegycMaTpyBaTth MpU CXeMaxX SMEeKTPUYECKUX COEAMHEHUN, B KOTOPbLIX OTCYTCTBYET
06xoHON BbIKNtOYaTENb (HANpUMep, YeTbIpeXyrofibHWK, MONYTOpPHas CXema U T. M.); TaKylo OTAENbHY NaHenb 3aluThbl
cnegyet npegycMmatpusath Ans nuHuin 220 kB, He nmeroLwmx oTaensHOn OCHOBHOM 3aLumTbl; Ang nuHuin 330-500 kB.

[JonyckaeTca npegycmatpuBaTth OTAEMbHYO NaHenb 3awmTbl ang nuHun 110 kB, He nmerowmx oTAenbHON OCHOBHOWN
3aWKnThbl, MPU CXeMaxX 3NEKTPUYECKUX COeAMHEHMI "MOCTUK" C BbIKNHOYaTENAMU B LENaX JIMHUA U "MHOrOYrofibHUK", ecnu

npu NpPoBepKe 3aLnTbl IMHUKN NIMKBUONPOBATL NOBPEXOEHNSA HA HEN B COOTBETCTBUM C NpeabABNSeMbIMU TpeGOBaHVIHMVI
bonee NPOCTbIMU CpeacTBaMn TEXHNYECKN HEBO3MOXHO.

3ALLUTA CUHXPOHHbIX KOMIMEHCATOPOB

3.2.131. VYcTpouctBa penenHom 3awuTbl CUHXPOHHBLIX KOMMEHCATOpPOB criedyeT  BbIMOMHATL — aHanorm4Ho
npegycmaTpusaemMbiM Ans TypboreHepaTopos COOTBETCTBYIOLLMX MOLLHOCTEN CO CrieayoLwMMN OTANYNSMU:
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1. 3awuTa OT TOKOB, O6yCJ’IOBJ'IeHHbIX CI/IMMeTpI/I‘-IHOVI neperpyakoﬂ, ﬂeVICTBy}OLIJ,aﬂ Ha curHan, goJnkKHa BblIBOOAUTLCA Ha
nepuon nycka, ecrim B 3TOM pexxmme BO3MOXHO ee nencreue.

2. CJ'Ie,CI,VET npegycMmatTpuBatb MUHUMaAribHYKO 3alUUTy HanpsaXeHud, ,CI,EIZCTByPOLIJ,y}O Ha OTKIK4YeHne BblKo4vaTend

CUHXPOHHOrO KOoMMeHcaTopa. HanpspkeHne cpabaTtbiBaHUS 3aliMTbl OOMKHO OblTb MpUHATO paBHbiM 0,1-0,2 UH@M,
BblAepKka BpemeHu - okono 10 c.

3. [lomkHa 6bITb NpedycMOTpeHa 3aluTa, AeUCTBYOLWas NPy KpaTKOBPEMEHHOM UCYE3HOBEHUM NUTaHWS NOACTaHLMM
(Hanpumep, B GecTokoByto naysy AMB nuTatolei NuHUKM). 3alimTa AOMKHA BbINOMHATLCA B BUAE MUHUMAIIbHOW 3aLLUThI
YyacToTbl M [JeicTBOBaTb Ha OTKIIOYEHWE BbIKMoYaTeNsl CUHXPOHHOrO KoMneHcatopa unu Ha AlTI. [Jonyckaetcs
UCMONb30BaHWe 3alUuThbl, BbIMNONIHEHHON Ha APYrMX MpUHUMMNAX, HanpuMep pearupylollend Ha CKOPOCTb CHMKEHUS
4acToThl.

4. Ha cMHXpOHHbLIX KOMMeHcaTopax mouiHocTbio 50 MBap u Gonee cnegyeT npegycmaTpvBaTth 3alliMTy OT noTepu
BO30YXXAEHUSI (CHUXKEHWUSI TOKa BO3DYXXOEHUS HWDKE OOMYCTMMOro npegena) ¢ AEWCTBMEM Ha OTKIMIOYEHUE CUHXPOHHOMO
KOMMNeHcaTopa Wnu Ha curHan. [Ons CUMHXPOHHBLIX KOMMEHCATOpPOB, Ha KOTOPbLIX MpedycMaTpuBaeTcsl BO3MOXHOCTb
nepesofa Ha pexumM paboTbl ¢ oTpuLaTeNbHBIM TOKOM poTOpa, 3Ty 3aLUMUTy AONYCKAETCS HE NMPUMEHSITb.

5. Ina cMHXpOHHOro KoMmneHcaTopa, paboTatllero B 6roke ¢ TpaHcopMaTopoM, NpW 3aMblkaHUM Ha 3eMni0 B
0oOMOTKe cTatopa AOMKHO ObITb NPeAyCMOTPEHO OENCTBME 3almUThl, YCTAHOBIIEHHOW Ha CTOPOHE HU3LLEro HamnpsbKeHUst
TpaHcdopmaTopa.

Ecnun Tok 3amMblkaHWsi Ha 3eMIt0 Ha CTOPOHE HU3LLEro HanpsiKeHUsa TpaHcdopMaTopa npeBbIwaeT 5 A, gonyckaeTcst He
yCTaHaBNuMBaTb OYroracsAuini peakTop M BbINOMHATL 3alMTy C ABYMS BblOAEPXKAMU BPEMEHU; C MEHbLUEN BbIOAEPXKKOW
BpEMEHM NpeaycMaTpUBaETCS OTKIOYEHUE BIKMOYATENS CUHXPOHHOIO KOMMNeHcaTopa, a ¢ 6onbLuel - nogaya curHana.

Mpu Toke 3ambikaHus Ha 3emmno 0o 5 A 3awmTta gofmkHa OblTb BbINOMIHEHA C OOHOW BbIAEPXKKOW BPEMEHM U C
OeNCTBMEM Ha curHan. [ns CMHXPOHHBIX KOMNEHcaTopoB MolLHocTbo 50 MBap 1 6onee gomkHa ObITb NpeaycMoTpeHa
BO3MOXHOCTb JEMCTBUSA 3aLLUUTbl HA CUrHan U Ha OTKITIOYEHME.

3.2.132. Ha noacTtaHuuax 6e3 NOCTOSHHOINO [AeXypcTBa MepcoHana 3awuTa OT MNeperpyskM CUHXPOHHOro
KOMMEHcaTopa OOIMPKHA BbIMOSNHATLCA C HE3aBUCUMMOW BbIAEPXKKOW BPEMEHUM U OEWCTBOBATb C MEHbLUEW BbIAEPXKKOMN
BPEMEHUN Ha CUrHan u CHWXEHWe Toka BO30YxaeHus, a ¢ 6onbluer - Ha OTKIIOYEHNE CUMHXPOHHOIO KOMMNeHcaTopa (ecnm
npenoTBpalleHne AnuTEnNbHBIX MNeperpy3ok He obecneyvBaeTcsl YCTPOMUCTBAMW aBTOMATMYECKOrO PerynvMpoBaHusi
BO30YyXXAeHUs).

3.2.133. 3awumTy OT 3aMblKaHWI Ha 3eMII0 B Lienn Bo30YyXAeHNs1 CUHXPOHHOIO KOMMeHcaTopa crnefyeT BbINoMHATL Tak
Xe, Kak Ansa rugporeHepatopos (cM. 3.2.85).

Mnaea 3.3

ABTOMATUKA U TENIEMEXAHUKA

OBJIACTb NPUMEHEHWA. OBLUME TPEBOBAHUA

3.3.1. Hactoswaa maea [lpaBun pacnpocTpaHseTcs Ha aBToMaTW4eckue W TernemexaHuveckue ycTponcTea
3MNeKTPOCTaHUMA, SHEeprocucTeMm, ceTerl W OMNEeKTPOCHAOXEHUS MPOMBIWMAEHHBIX U OPYrMX 3neKTPOyCTaHOBOK,
npefHasHayYeHHble Ans OCYLEeCTBEeHWS:

1) ATB nuHWin nnu das NMHUIA, LWH 1 NPOYMX 3MEeKTPOYCTaHOBOK NOCHE X aBTOMATUYECKOro OTKIIOYeHUS;

2) ABP pe3epBHOro nutaHusl unm obopyaoBaHus;

3) BKIMIOYEHUSI CUHXPOHHbIX FTEHEPaTOPOB N CUHXPOHHBLIX KOMMNEHCATOPOB Ha napannenbHyo paboTy;

4) perynupoBaHnsa Bo30yXaeHWs, HanpsXKeHNst U peakTUBHON MOLLHOCTH;

5) perynvupoBaHm1sl 4acTOTbl ¥ aKTUBHOW MOLLHOCTM;

6) NnpegoTBpaLLEeHUs HapyLUeHUn YCTONYMBOCTMY;

7) NpekpaLleHns aCUHXPOHHOTO PeXxnma;

8) OorpaHn4eHuna CHM>XXeHna 4YacTtoThbl;
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9) orpaHMYeHNst NOBbILLIEHNS YaCTOTbl;

10) orpaHVNYEHNsT CHXKEHNS HanpsKeHUs;

11) orpaHMYeHMs NOBbLILLEHNS HAMPSHXKEHUS;

12) npegoTBpalLeHus neperpyskn obopygoBaHus;
13) AncneTyepckoro KOHTPOIS 1 ynpaBneHus:.

®yHKUMK YCTpOWCTB nMo n. 4-11 onpefensoTca MOMHOCTHI0 UMM YaCTMYHO YCMOBUSIMM paboTbl 3HEProcUCTEMbI B
ueroM. 3TV YCTPOWCTBa [OIKHbI MPOEKTUPOBATLCS U IKCMIyaTUPOBATbCS COOTBETCTBYHOLLMMU 3HEPreTUYecKumu
npeanpuaTUSIMU, IHEPrOOGBLEANHEHUAMU UITN MO COFNAacOBaHMIO C HAMM.

B sHeprocuctemax M Ha 3HeproobbekTax MOryT yCcTaHaBnMBaTbCA YCTPOWCTBA aBTOMATMYECKOro YMNpasreHus, He
oxBaTbiBaeMble HacTosuen rnmason lNpasBun n pernameHTMpyemble ApYrMMn AOKYMeHTamu. [JencTBusi 3TUX yCTPOWCTB
OOMKHbl ObITb cormacoBaHbl Mexay coboi, a Takke C AEACTBMEM YCTPOWCTB M CUCTEM, pacCcMaTpuMBaeMbIX B AAHHON
rnase.

B oanekTpuueckux ceTsx NpeanpusSTUA-NoTpebuTenei SneKkTpodHeprun criedyeT NPUMEHSATb Takue YCTPOWCTBa
aBTOMaTMKM, KOTOpble MO BO3MOXHOCTW He [OMycKaloT HapyleHWn Hawnboree OTBETCTBEHHbIX TEXHOMOMMYECKUX
NPOLIECCOB NPW KPaTKOBPEMEHHBIX MepepbiBax 3rekTpocHabxeHnsi, 06yCnoBrneHHbIX AeACTBMEM 3aLUmMT U aBTOMaTHKN B
CETU BHELLHETO U BHYTPEHHETO aneKkTpocHabxeHus (cm. Takke 5.3.52, 5.3.53 n 5.3.58).

ABTOMATUYECKOE NOBTOPHOE BKITIOMEHUE (AMNB)

3.3.2. Yctponctea AlB gomxkHbl npegycMmaTpmBaTthCs ANA GbICTPOro BOCCTAHOBMEHWS NUTaHWs noTpebutenen wunm
MEXCUCTEMHbIX W BHYTPUCUCTEMHBIX CBS3€/ MyTEM aBTOMaTMYECKOro BKIIOYEHUSI BbIKNOYaTENen, OTKMOYEHHbIX
YCTPOMCTBaAMM PENEeNHON 3aLUnThbI.

[ormkHo npegycMaTpmBaTtbCA aBTOMaTU4ECKOE NOBTOPHOE BKITHOYEHUE!

1) BO3OYWHbIX M CMELaHHbIX (kabenbHO-BO3AYLIHbIX) JIMHWIA BCEX TUMOB HanpsbkeHnem Bbiwe 1 kB. Otkas ot
npumeHeHunss AlNB fomkeH ObITb B KaXXOOM OTAENbHOM cryvae ob6ocHoBaH. Ha kabenbHbix nuHmax 35 kB u Hke AlNB
pekoMeHOyeTCs NPUMEHSTb B CyYasx, KOraa OHO MOXeT ObITb 3(pEKTUBHBLIM B CBS3U CO 3HAUYUTENbHOM BEPOSATHOCTLIO
nospexaeHun ¢ obpa3oBaHueM OTKPLITON AyrvM (Hanpumep, HanmMymMe HEeCKOMbKMX NPOMEXYTOYHbLIX COOpPOK, NUTaHue no
OLHOWM NUHMM HECKONbKUX MOACTAHLUMN), a TakKe C Lernbio UCMPaBIieHNss HECENEKTMBHOIoO AencTBums 3awmuTel. Bonpoc o
npumeHeHnn AlNB Ha kabenbHbix NHUsIX 110 kB 1 Bbille A0OMKEH pellaTbCcs NPU NPOEKTUPOBAHMMN B KaXK40M OTAENbHOM
cry4yae ¢ y4eTOM KOHKPETHBIX YCIOBUIA;

2) WWH anekTpocTaHuuin 1 noactaHumi (cm. 3.3.24 n 3.3.25);
3) TpaHccopmaTopoB (cm. 3.3.26);

4) oTBETCTBEHHbIX JneKkTpoaBuraTenen, oTknoyaeMbix Ans obecneyeHms camosanycka APYrux anekTpogsuratenen
(cm. 3.3.38).

Ons ocywectBneHuss AMNB no n. 1-3 pomkHbl Takke npegycmaTtpuBaTtbesl ycTpoictBa AlB Ha o06xogHbiX,
LUIMHOCOEANHUTENBbHBIX N CEKLMOHHbIX BbIKNoYaTensx.

[JonyckaeTca B UensX 3KOHOMWMW annapaTtypbl BbINOMHEHWe ycTpowcTBa rpynnosoro AlNB Ha nuHWAX, B nepsyto
ovepedb kabenbHbIX, M ApyrMx npucoeduHeHusx 6-10 kB. MNpu aTom cnedyeT yuuTbiBaTb HEAOCTaTKM YCTPOWCTBA
rpynnosoro AlNB, HanpvMep BO3MOXHOCTb OTKasa B Cryyae, €cfnv focrne OTKIYeHUS BbIKNoYaTens OAHOro U3
NPUCOEAMHEHNI OTKIIOYEHNE BbIKMNOYaTeNs APYroro NpucoeavHEeHUs MPOMCXOAUT A0 Bo3BpaTa yctponctea AlB B
MCXOQHOE MONOXEHNe.

3.3.3. Yctpornictea AlB gomkHbl ObITb BbINOMHEHbI TaK, YTOObI OHU HE AeCTBOBaNM Mnpw:
1) OTKIIOYEHUN BbIKMIOYATENS NEPCOHANOM ANCTAaHUMOHHO UMK MPY NMOMOLLY TeneynpaBneHns;

2) aBTOMaTU4YECKOM OTKMOYEHUN OT penevHoOM 3aluTbl HEemnocpedCTBEHHO MOCre BKAYEHUS MepcoHanom
ANCTaHUMOHHO Ui npy NnOMOLLNK TeneynpaBieHUd;

3) OTKMYEHUN BbIKMOYATENS 3aLLMTON OT BHYTPEHHUX MOBPEXAEHWA TpaHCOpMaTopOoB U BpaLLaLWMXCA MalluWH,
YyCTpPOWCTBaMM NPOTMBOABaAPMINHON aBTOMAaTKKW, a Takke B APYrMX Cryyasx OTKIIOYEHUW BbIKMOYaTens, koraqa Aencrene
AlB HeponycTtumo. AlNB nocne gencrteua AYP (YATMB) gomkHo BbINOnNHATLCA B cooTBeTCTBUM € 3.3.81.

Yctporictea AlNB gomkHbl ObITb BbINOMHEHbI Tak, YToObl Obina UCKNoYeHa BO3MOXHOCTbH) MHOFOKPaTHOMO BKIHOYEHNS
Ha K3 npu ntobor HemcnpaBHOCTM B CXEME YCTPONCTBA.
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YctpoincTtea AlNB AomKHbI BbINOSTHATLCA C aBTOMATUYECKMM BO3BPaTOM.

3.3.4. IMpu npumeHeHun AlNB gomxHO, Kak Npasuno, npegycmaTpmMBaTbCs YCKOpeHWe OencTBuA penenHomn 3awmntbl Ha
cnyyan HeycnewHoro AlNB. YckopeHne OencTBUS penenHomn 3awuTbl nocne HeycnelwHoro AlNB BbINOMHAETCA € MOMOLLbIO
YCTPOWCTBA YCKOPEHMS MOCMe BKIHOYEHMS BbIKMOYaTeNs, KOTOPOE, KaK MpaBurio, AOIPKHO WCMONb30BaTbCa U Mpwu
BKIMIOYEHMW BbIKMOYaTENsa No APYruMm npuyvMHam (OT Kh4da ynpasneHus, TeneynpasneHnsa unu ycrponctsa ABP). Mpu
YCKOPEHUM 3alUMTbl MOCMEe BKMYEHMS BbIKMYATENS OOSMKHbI ObITb MPUHATLI Mepbl MPOTUB BO3MOXHOIO OTKIHOYEHUSA
BbIKMOYaTeENsa 3alUWMTOW MNOA AEWCTBMEM TOMYKa TOKa MpU BKIOYEHUW U3-32 HEOOHOBPEMEHHOrO BKIOYEHMST (ha3
BbIKMOYaTens.

He cnenyet yCKOPATb 3allnThl NOCHe BKIOYEHUA BbIKNKoYaTend, Koraa nuHna yxke BKInrYeHa noa HanpsXxeHue apyrmm
CBOMM BbIKno4aTenem (T. €. Npn Hann4nMn CUMMETPUYHOro Hanps>XXeHna Ha J'IVIHMVI).

HonyckaeTtcsa He yckopaTb nocrie AlNB pgencrtBue 3awmt nuHuin 35 KB U HMXKE, BbINOSIHEHHBLIX Ha MEepPeMeHHOM
onepaTtMBHOM TOKe, €Cnv Ans 3Toro TpebyeTca 3HauuTenbHOE YCMOXHEHWe 3alWuT M Bpems UX OEelcTBus npu
meTannuyeckom K3 B6nn3m mecta yctaHoBku He npesocxoauT 1,5 c.

3.3.5. Yctponctea TpexdpasHoro AlB (TAIMB) [OMKHBI OCYLECTBAATLCA MNPEUMYLLECTBEHHO C MYCKOM Mpwu
HECOOTBETCTBUM MeXQYy paHee MNOAaHHOW onepaTtuBHOM KOMaHAOW WM OTKMHOYEHHBIM MOSIOXEHWEM BbIKMOYaTENs;
JonyckaeTcs Takxe nyck yctponctea AlB oT 3awmTbl.

3.3.6. MoryT npumeHsTbCs, Kak npaBuro, yctponctea TAIMB ogHOKpaTHOrO unv AByKpaTHOro AencTBus (nocneaHee -
ecnn 3To AOMNYyCTUMO MO YCNoBMsAM paboTbl BbikntodaTtens). Ycrponctso TAIMNB oByKpaTHOro AEWCTBUS pekOMeHOyeTcs
NPUHMMaTh ANS BO3OYLWIHbIX MMHUA, B OCOOEHHOCTU AN OAMHOYHBLIX C OOQHOCTOPOHHUM NuTaHuem. B ceTsix 35 kB n Huxe
yctpovictBa TAlNB aBykpaTHOrO AENCTBUS PEKOMEHAYEeTCs NPUMEHSTb B NEpBYyl0 odyepedb OANA JMHUN, HE UMEIOLLMX
pe3epBUpPOBaHMS MO CETU.

B ceTsix ¢ M30nupoBaHHOM UMM KOMMEHCMPOBAHHOW HeWTparnbio, Kak NpaBuno, AOMKHA NPUMeEHSATbCA GnokupoBka
BTOporo uukna AlB B criyyae 3ambikaHust Ha 3emnto nocrne AlNB nepsoro uukna (Hanpyumep, No Hanuuul HanpsPKeHUn
HyneBow nocrnegoBaTenbHOCTH). Boiaepxxka BpemeHun TAMNB Bo BTOpoMm uumkne gormkHa 6biTe He MeHee 15-20 c.

3.3.7. Ona ycKkopeHus BOCCTAHOBMEHWS HOpPMarbHOrO pexuma paboTbl 3anekTponepenayn BblAEPXKKa BpeMeHu
ycTtporictBa TAlB (B ocobeHHOcTM ans nepBoro uukna AlNB AByKpaTHOrO AEWCTBUSI HA JIMHUSAX C OOHOCTOPOHHUM
NUTaHWEM) OOSKHA NPUHUMATBCA MUHMMAIbHO BO3MOXHOW C Y4€TOM BPEMEHU NnoracaHus oyrv u genoHu3aumm cpeabl B
MecTe MOBPEXAEHUS, a TakKe C Y4eTOM BPEMEHM rOTOBHOCTM BbIKIKOHATENSA 1 €ro NPpUBOAA K MOBTOPHOMY BKITHOUEHMIO.

Bbiaepxka BpemeHu ycTpoiicTea TAMNB Ha NUHUM C ABYCTOPOHHUM NUTaHWEM [OIDKHA BbIGUPATLCS Takke C y4eTOM
BO3MOXHOM0 HEOAHOBPEMEHHOTO OTKITOUYEHMUS NMOBPeXAeHUst ¢ 060MX KOHLIOB NMUHWUU; NPU 3TOM BpeMsi AeUCTBUSA 3aLUuT,
npefHa3HaYeHHbIX [nsi [aribHero pes3epBMPOBaHUs, Y4uTbIBATbCA HE [OMkHO. [lomnyckaeTcss He  yuuTbiBaThb
pa3HOBPEMEHHOCTU OTKIIOYEHUS BbIKIOYATENENW MO KOHLAM JMHUM, KOT4a OHWM OTKMualTcs B pesynbTaTe
cpabaTbiBaHWsi BbICOKOUYACTOTHON 3aLLUUTBI.

C uenbto nosbiweHus acpdekTmBHocTM TAIMNB oAHOKpATHOrO AEWCTBUSI LOMYCKAETCS YBENUUYMBATL €0 BbIAEPKKY
BpeMeHM (N0 BO3MOXHOCTH € y4eToM paboTbl noTpebutens).

3.3.8. Ha ogunHo4YHbIX nuHMsax 110 kB 1 Bbile C OAHOCTOPOHHWM MNWUTaHWEM, ANS KOTOpbIX AONYCTUM B crny4ae
HeycnewHoro TAIMB nepexop Ha gnutenbHyto paboTy ABymsi daszamu, crieayeT npegycmatpueatb TAINB aBykpaTHoOro
OeNCTBMA Ha NuTaloWweM KoHue nuHuu. MNMepesogd nNuHMKM Ha paboTy AByMsI hazamu MOXET NPoM3BOAMTLCS NEePCOHANoMm
Ha MecTe unu Npu NOMOLLM TeneyrnpasneHns.

Ons nepeBoga nuHWMKM nocrne HeycnewHoro AMNB Ha paGoTy AByMs chasamu criegyeT npedycmaTtpuBath nodgasHoe
ynpaeneHue pa3beanHUTENAMMW UMW BbIKMIOYATENSMI Ha MUTAIOLLEM M MPUEMHOM KOHLLAX JIMHUK.

Mpn nepesBode NuHUWM Ha AnuTenbHyl paboTy ABymMs dasamu crnegyeT npu HEOBXOAUMOCTM NPUHUMAaTb Mepbl K
YMEHbLLEHWNIO NOMeX B paboTe NMHWIA CBA3UN U3-3a HEMONHOga3Horo pexuma pabotsl nuHnn. C aToM Lenbio JonyckaeTcs
orpaHuMYeHue MOLLHOCTU, NepefaBaemMol MO NUMHUKM B HenonHodasHoM pexume (ecnm 3TO BO3MOXHO MO YCIOBUSIM
paboTbl NoTpebutens).

B oTaenbHbIX cnydasax npu Hanu4nm cneumanbHOro obocHoBaHus [onyCckKaeTcAa TakKe nepepbiB B pa60Te JIMHUN CBA3N
Ha BpeMs HEMOMHOMasHoro pexmma.

3.3.9. Ha nuHusx, oTKMIoYeHne KOTOpbIX He MPUBOAWT K HAPYLUEHWIO 3MIEKTPUYECKON CBSA3N MeXAY reHepupyoLLmMmm
MCTOYHMKaMK, Hanpumep Ha napannenbHbiX IMHUAX C OAHOCTOPOHHUM MUTaHueM, cnegyeT yCTaHaBnuMBaTb YCTPOWCTBA
TAIB 6e3 npoBepKn CUHXPOHU3MA.

3.3.10. Ha oAaWMHO4YHbLIX NWHUAX C ABYCTOPOHHUMM MUTaHMeM (MpU OTCYTCTBUM LUYHTUPYIOLUMX CBA3EWN) AOMKeH
npegycMaTpuBaTbCs OAMH U3 cneayowmx BuaoB TpexdasHoro AlNB (unu nx KoMGUHaLUuii):

a) 6bicTpogericTytowee TAIMB (BATB)

6) HecuHxpoHHoe TAIB (HAMB);
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B) TAIB c ynaBnuBaHuem cuHxpoHuama (TAINB YC).

Kpome Toro, moxeT npegycmatpuaTbcsa ogHodasHoe AlNB (OAIB) B coveTaHuu ¢ pa3nuyHbivm Bugamu TATB, ecnv
BbIKIIOYaTENN 000PYAOBaHbI NOga3HbIM YNpaBlieHNEM U He HapyLUaeTCsl YCTOMYMBOCTb NapansenbHo paboTel YacTen
3HeprocucTtembl B umkne OATB.

Beibop Bugos AlB nponsBoaMTCH, NCXOAA M3 COBOKYMHOCTU KOHKPETHBIX YCNOBWUIA paboTkl cucTeMbl 1 060pyaoBaHns
C yyeTom ykasdaHui 3.3.11-3.3.15.

3.3.11. BeictpogencTtaytowee AlNB, nnu BAINB (ogHOBpeMeHHOe BKMOYEHNE C MUHUMArbHOW BbIAEPXKKOW BPEMEHU C
o6ounx KOHLIOB), pekoMeHayeTca npedycmaTpuBaTtb Ha NuHKMAX no 3.3.10 Ans aBTOMaTMY4ecKoro NOBTOPHOIO BKIOYEHWS,
Kak mpaBuio, npu HeGombLIOM pacxoxaeHun yrna mexgy Bektopamu OAC coedmHsembix cuctem. BAIB moxeT
NPUMEHATLCS NPW HaMMuUK BelKMoYaTenen, gonyckaowmx BATB, ecnn nocne BkMtoYeHns obecrnevmBaeTcss COXpaHeHve
CVMHXPOHHON napannefnibHON paboTbl CUCTEM M MakCUMarbHbIN 311EKTPOMArHUTHbLIA MOMEHT CUHXPOHHbLIX FreHepaTopoB 1
KOMMNEHCaTopoB MeHblle (C y4yeTOM HeobxOAuMOro 3anaca) 9feKTPOMarHWTHOroO MOMEHTa, BO3HMKaloLWero npu
TpexdasHom K3 Ha BbIBOAAX MaLUMHbI.

OueHka MaKCMMarnbHOrO 3NIEKTPOMArHUTHOIO MOMEHTa [OfKHa MNPOU3BOAUTLCA [Ansi MPefenbHO BO3MOXHOMO
pacxoxaeHus yrna 3a Bpemst BAMNB. CooTtBeTcTBEHHO 3anyck BAMNB gomkeH npov3BoanTbCs NULLb Npy cpabaTbiBaHUm
ObICTPOAENCTBYIOLLEN 3alLMTbl, 30HA OENCTBUSI KOTOPOW OXBaTbiBaeT Bcio NuHM0. BAIMB gomkHo GnokupoBaTbecs npwu
cpabaTbiBaHUM pe3epBHbIX 3aLLMT U BNOKMPOBaTLCS UK 3adepxmBaTtbes nNpu pabote YPOB.

Ecnn ans coxpaHeHusi YCTOMYMBOCTM SHEprocucteMbl npu HeycnewHom BAIMB Tpebyetcs 6onbwon ob6bem
BO3JENCTBUIN OT NPOTMBOABAPUNHON aBTOMaTUKN, NnpuMmeHeHne BATB He pekomeHayeTcA.

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

a) MaKCMMarbHbI 3MEKTPOMAarHUTHBI MOMEHT CUHXPOHHBLIX TEHEPaTOPOB M KOMMEHCATOPOB, BO3HMKaWOLWMIA Npu
HECMHXPOHHOM BKMHOYEHUM, MeHbLUe (C y4eToM HeobxoAMMOro 3anaca) 351eKTPOMarHUTHOTO MOMEHTa, BO3HUKAalOLLEro
npu TpexdasHoM K3 Ha BbiBodax MalUvHbI, NPU 3TOM B Ka4ecTBe NPaKTUYEeCKUX KpUTepues oLeHkM gonyctumocTty HAMB
NPUHUMAIOTCS pacyeTHble HayarnbHble 3HAaYeHUs! NEpPUOAMYECKMX COCTaBISAILWMX TOKOB cTatopa Mpu yrie BKIHYeHUs
180°;

0) MakcumarnbHbIA TOK Yepe3 TpaHcdopmaTop (aBToTpaHcopmaTop) npu yrne BktoveHnss 180° meHbLue Toka K3 Ha
€ro BbIBOAAX Npu NMTaHMM OT LUMH 6ECKOHEYHOW MOLLHOCTY;

B) nocne AlB o6GecneunBaeTca [OOCTAaTOMHO GbICTpasl PECUHXPOHM3ALWsl; €Ccni B pesynbTaTe HECUHXPOHHOTo
aBTOMATUYECKOrO MOBTOPHOIO BKMIOYEHWUS BO3MOXHO BO3HWKHOBEHWE AJINTENBHOTO ACUHXPOHHOTO XOAa, OOJDKHbI
NpUMeHSITbCA CreLnarbHble MEPONPUSTUS ANst ero NPeAOTBPaLLEHNUs UMW NpeKpaLleHust.

Mpu cobnrogeHun atux ycnosuii HAMB gonyckaeTcst NPUMEHNATb Takke B PeXXMMe PEMOHTa Ha NapassiesibHbIX JIMHUSX.

Mpun BbinonHeHun HAMB HeobxoouMo MPUHATL Mepbl MO NPeAoTBpaLLEeHN0 U3NULIHEro cpabatbiBaHus 3awwmTbl. C
3TOM LEenbl pPeKoMeHOYeTCs, B 4YaCTHOCTU, OCYLUEeCTBMATb BKIOYEHUE Bbiknodatenen npu HAMNB B onpeaeneHHom
nocnegoBaTeNbHOCTU, HanpuMmep BbinonHeHnem AlNB ¢ 0gHOW M3 CTOPOH NIMHWMM C KOHTPOMEM Hamnuuusi HanpshXeHus Ha
Hew nocne ycnewHoro TAINB ¢ NpoTUBOMNOMNOXHON CTOPOHBI.

3.3.13. AlB ¢ ynaeBnuBaHWeM CUMHXPOHM3Ma MOXET MPUMEHATLCS Ha NnHMAX no 3.3.10 Ans BKAYEHUS NUHUM NpU
3Ha4MTenbHbIX (MPUMEPHO A0 4%) CKONBXKEHUAX U JONYCTUMOM Yrile.

BoamoxHO Takke cnegywouwee BbinonHeHne AlNB. Ha koHue nuvHWKM, KOTOPbLIM [OMKEH BKIOYATbCH MepBbIM,
npousBoanTcs yckopeHHoe TAIMB (c dmkcaument cpabatbiBaHUSA GbICTPOAENCTBYOLLEN 3aLUMUTLI, 30HA AENCTBUSI KOTOPOM
OoXxBaTbiBaeT BCHO NUHWMIO) 6e3 KoHTponsa HanpsxeHus Ha nuHum (YTAMB BK) nnu TAlMB ¢ koHTponem OTCyTCTBUA
HanpsbkeHus Ha nuHum (TAMNB OH), a Ha pgpyrom ee koHue - TAIMB c¢ ynaenuBaHuem cuHxpoHusma. locnegHee
NpOV3BOANTCS NPW YCNOBUW, YTO BKITHOYEHUE NEPBOro KoHUa Obino ycnewHbIM (3To MoXeT GbiTb onpeaeneHo, Hanpumep,
NPV NOMOLLM KOHTPOSSI HANMYMs HAaNPSHKEHUS Ha NUHWK).

Ons ynaBnmBaHUA CUHXPOHM3Ma MOryT NPUMEHATbLCA yCTpOI;ICTBa, NOCTPOEHHbIe MO NpPpUHUKUNY CUHXPOHMU3ATOopa C
NOCTOAHHbLIM YITIOM OnepeXXeHua.

Yctponictea AlB cnefyeTr BbINONHATL Tak, YTOObl MMenacb BO3MOXHOCTb W3MEHATb o4YyepeHOCTb BKITHOYEHUA
BbIKMOYaTENeN No KOHUaM SIMHUW.

Mpu BbINnonHeHun yctpomnctea AlNB YC HeobxoamMmo cTpemMutbCca K obecneyeHnio ero AerWcTBMSA MpW BO3MOXHO
Gonbluen pasHoCTM 4acToT. MakcumanbHbIA OOMYCTUMBIA  Yron BKMHOYEHUsT npu npumeHeHun AlMNB YC  pomkeH
NpMHMMAaTbLCS C Y4eTOM YycnoBun, ykasaHHbiX B 3.3.12. lMpu npumeHeHun yctponctea AlNB YC pekomeHayeTcs ero
ncnosnb3oBaHne AN BKIOYEHUS NIMHUM NepCcoHanoMm (nonyaBToMaTuyeckasi CUHXPOHMU3auus).

3.3.14. Ha nuHusx, obopyaoBaHHbIX TpaHchopMaTopamy HanpsKeHust, Ans KOHTpons oTcyTcTBus HanpsikeHust (KOH)

1 KOHTpons Hannuusa HanpshkeHus (KHH) Ha nuHum npun pasnnyHbix Bugax TAMB pekomeHayeTcs UCnonb3oBaTh OpraHbl,
pearvpylowme Ha nuHenHoe (asHoe) HanpsPkeHWEe U Ha HanpsbkeHus obpaTHOW M HyneBOW nocnegoBaTenbHocTen. B
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HEKOTOpPbIX Cllydasax, HanpuMmep Ha NUHUAX 6e3 LYHTUPYIOLWNX peaKkTopoB, MOXHO He WCMNOoNb30BaTb HamnpsxeHue
HYHEBOVI nocneagoBaTesibHOCTU.

3.3.15. OpHodpasHoe aBTOMaTuyeckoe noBTopHoe BktodeHne (OAlB) MoOXeT NpUMEHSATbCS TOMbKO B CETAX C
60onbLIMM TOKOM 3aMblikaHus Ha 3emnto. OATB 6e3 aBTomaTMyeckoro nepeBoaa NMMHUM Ha ANUTENbHBIN HEMONHOMa3HbI
pPEeXMM Npu yCTOMYMBOM NOBpexaeHn dasbl cnegyeT NPUMEHSTD:

a) Ha OAUHOYHbIX CUINTbHO Harpy>XeHHbIX MEeXCUCTEMHbIX UM BHYTPUCUCTEMHbIX NTUHUAX 3NeKTponepenadu;

6) Ha CUIbHO Harpy>XeHHbIX MEXCUCTEMHbIX NUHUAX 220 kB 1 Boblwe ¢ ABYyMs U Gonee 0GXOAHLIMU CBA3AMU MpU
YCIOBUM, YTO OTKIIOUEHME OLHOM U3 HUX MOXET NPUBECTU K HAPYLLEHUIO AYHAMUYECKON YCTONYMBOCTI SHEPrOCUCTEMBI;

B) Ha MEXCUCTEMHbIX U BHYTPUCUCTEMHbIX JNMMHUAX Pa3HbIX KMacCcoB HaMNpsXXeHudA, ecnun TpexdasHoe OoTKN4eHne
JINHUX  BBICLLErO HamnpskeHUs MOXeT MpUMBECTU K HedonyCTMMOW neperpyske JfWHUA  HU3LEro HanpskKeHnsa c
BO3MOXXHOCTbIO HapyLUEHNS YCTONYMBOCTU SHEPrOCUCTEMBI;

r) Ha NIMHKAX, CBA3LIBAIOLLMX C CUCTEMOW KPYMHblE BMOYHbIE ANeKTpoCcTaHuMn 6e3 3HaUNTEeNbHOW MECTHOWN HarpysKku;

[) Ha NuHUSX 3nekTponepenayn, rae ocyulecterieHne TAMNB conpsikeHO CO 3HAauUTENbHBIM COPOCOM Harpysku
BCINEACTBUE NOHWKEHUSI HANPSXKEHNS.

YcTponctso OAlB [omKHO BbINOMHATLCA Tak, YTOObI npu BbiBOAE €ro us paGOTbI nnn unc4e3HoBeHUn nUTaHUA
aBTOMATMU4ECKN OCYLLLEeCTBNANCA nepeBos OEeNCcTBUA 3aLlLMT IMHUM Ha OTKIIYEHME Tpex ha3 NoMMMO yCTpOI;ICTBa.

Bbibop noBpexaeHHbIx a3 npu K3 Ha 3eMmo JOIMKEeH OCYLLEeCTBNATLCA NPW MOMOLUM U3bMpaTenbHbIX OpraHoB,
KOTOpble MOryT ObITb TaKkKe MCMNOMb30BaHbl B Ka4eCTBE AOMOMHUTENBHOW ObICTPOAENCTBYIOLWEN 3aLLMTbl NIMHUNA B LUUKNE
OATB, npu TAINB, BAIB 1 04HOCTOPOHHEM BKITHOYEHWUM NINHUN ONepaTUBHbLIM NEPCOHANOM.

Bbl,qep>|<|<a BpeMeHeM OArlB pomkHa OTCTpamBaTbCA OT BpeMeHu noracaHua Oyrm U genoHmsauumm cpenbl B Mecte
O,D,HO(*)aSHOFO K3 B HerIOJ'IHO(*)aSHOM pexume Cc y4eToM BO3MOXHOCTU HEeOOAHOBpPEMEHHOro CpaGaTblBaHMﬂ 3awunTbl no
KOHLiaM fIMHMK, a Takke KackagHoro AencTeuns VI36l4paTEJ'IbeIX OopraHos.

3.3.16. Ha nuHusax no 3.3.15 OAlB [OMKHO MPUMEHSATLCA B COYETaHMM C pas3nuyHbiMy Bugamm TAMB. Mpu atom
OOMMKHa ObiTb NpedycMoTpeHa BO3MOXHOCTb 3anpeTa TAMNB Bo Bcex cnyyasix OAINB unu Tonbko Npuv HEyCnewwHoMm
OATI1B. B 3aBMCMMOCTM OT KOHKPETHbIX YCNOBMI fonyckaeTtcst ocyulectsnenve TAMB nocne HeycnewHoro OAlMB. B atux
cny4vaax npegycmaTpmsaeTtcs genctane TAMNB cHavana Ha OAHOM KOHLE JIMHUW C KOHTPOEM OTCYTCTBUSI HAMPSKEHUS Ha
TNIVHUN 1 C YBENNYEHHOW BbIAEPXKKOW BPEMEHM.

3.3.17. Ha oguHO4YHbIX NUHUSIX C ABYCTOPOHHUM MUTAHUEM, CBSI3bIBAOLLMX CUCTEMY C 3MEKTPOCTaHUMen HeGonbLUoi
MOLLHOCTU, MOryT npumeHsaTecs TAIMB c aBTomaTtuudeckon camocuHxpoHu3auumen (AMNBC) rmpporeHepaTopoB Ansi
rmgpoanektpoctaHumin u TATB B codeTaHny ¢ AenuTenbHbIMY YCTPOWCTBaAMU - ANS MMAPO- W Tenno3aneKTpocTaHUUN.

3.3.18. Ha nuHusax ¢ ABYCTOPOHHUM NMUTaHNEM MNMpn Halmm4ynm HeCKOJNbKNX 00X0aHbIX CBA3EN cnenyetT NpUMEeHATb!

1) Npu HanuyMn ABYX CBS3eW, a Takke MPU HanMyMm Tpex CBA3en, eCnv BepOosTHO OAHOBPEMEHHOE ANnuTenbHOoe
OTKIIOYEHME OBYX M3 3TUX CBSA3eW (Hanpumep, OBYXLUENHON NUHWUK):

HecuHxpoHHoe AlB (B ocHoBHOM Anst nuHuin 110-220 kB v npu cobniogeHnn ycnoeun, ykasaHHbix B 3.3.12, HO ans
cny4as OTKIIOYEHUS BCeX CBA3EN);

AlB ¢ npoBepkow CUHXPOHM3Ma (MPY HEBO3MOXHOCTW BbINONTHEHUS HECMHXPOHHOTO AlNB no npuyMHam, ykasaHHbIM B
3.3.12, HO ans cny4vas OTKITHOYEHUS BCEX CBA3EN).

[ns OTBETCTBEHHbLIX NWHUA NPU HanW4MM OBYX CBSA3€W, a Takke Mpu HanuunuM Tpex CBHA3eW, ABEe U3 KOTOpbIX -
AByXUenHas NWHWSA, NpU HEBO3MOXHOCTU npumeHeHns HATMB no npuynHam, ykasanHeiM B 3.3.12, paspeluaetcs
npumeHaTb yctporctea OAlNB, BAMNB wnnu AMB YC (cm. 3.3.11, 3.3.13, 3.3.15). MNpun atom yctponctea OAlNB n BAINB
cnegyeT AONONHATL ycTporcTeom AlNB ¢ npoBepKon CUHXPOHWU3MA;

2) npu Hanuuum 4eTbipex M Goree CBsA3eW, a TakKe NPU HanmUuMM Tpex CBsI3eW, ecnv B MocnegHeM criydae
OOHOBPEMEHHOE [AONUTENbHOE OTKMYEeHWe [BYX M3 3TUX CBsI3el MaroBeposTHO (Hanpumep, €cnu Bce NUHUK
ofHouenHbie), - AMNB 6e3 NpoBepkM CUHXPOHM3MA.

3.3.19. Ycrporictea AlNB C NpoOBEPKON CUHXPOHM3Ma crieQyeT BbIMOMHATb HAa OAHOM KOHLE JIMHUKM C KOHTpOriem
OTCYTCTBUSI HANPSPKEHUSA Ha MMHUA U C KOHTPOMEM Hamnuyus CUHXPOHW3Ma, Ha OPYroM KOHLE - TONMbKO C KOHTpOnem
HanmMumsa cuHxpoHmama. Cxembl yctporctea AlNB ¢ NpoBepKON CUHXPOHM3Ma NNHUWN AOMMKHbI BbINOMHATLCS OAMHAKOBLIMU
Ha 060KMX KOHUAX C y4ETOM BO3MOXHOCTU U3MEHEHUSI O4YEPELHOCTM BKIIOYEHUS BbiKModYaTenen nuHum npu AlB.

PekomeHayeTca wucnonb3oBaTb YycTponctBo AlB ¢ npoBepkoW CUHXPOHM3Ma ANd MPOBEPKM CUHXPOHM3Ma
COeANHAEMbIX CUCTEM MPU BKIOYEHUN FIMHUW NEPCOHANoM.

3.3.20. JonyckaeTca cCOBMECTHOE MPUMEHEHME HECKONbKMX BUAOB TpexdpasHoro AlNB Ha nuHuu, Hanpumep BATMB un
TAINB ¢ npoBepkon CUHXpOHM3Ma. [donyckaeTcs Takke WUCMoNb3oBaTb pasnunyHblie Buabl yCcTponcTB AlNB Ha pasHbIxX
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KoHuax nuHum, Hanpumep YTANMB BK (cm. 3.3.13) Ha ogHOM KOHLE nMHWUM 1 TATB € KOHTPONEM Hanuymsa HanpskeHus
N CUHXPOHM3Ma Ha ApYroMm.

3.3.21. JonyckaeTtca codveTaHne TAINB c HecenekTvBHbIMW ObICTPOOEWCTBYOLMMY 3aliMTaMu AN UChpaBeHus
HecerneKTUBHOrO AeNCTBUS nocnegHux. B ceTax, cocToswmx M3 psaa MnocnefoBaTefibHO BKIOYEHHBIX MVHWUA, Mpu
NPUMEHEHNN ONS HUX HeCEeNeKTMBHbIX ObICTPOAENCTBYIOLWMX 3aLUWMT ANs WCNPaBlieHUs UX OEWCTBUS peKOMeHAyeTcH
npumeHaTb noodepegHoe AlB; moryT Takke npumeHsiTecs yctponctea AlNB ¢ yckopeHnvem 3awmtbl go AlB wnm ¢
KpaTHOCTbIO AencTBus (He Bonee Tpex), Bo3pacTatoLLen No HanpaBneHno K UCTOYHUKY NMUTaHUS.

3.3.22. Tpn npumeHeHun TpexdasHoro oaHokpaTHoro AlB nuHWiA, nuTaowmx TpaHcgopMaTopbl, CO CTOPOHbI
BbICLLErO HarnpshkeHUs1 KOTOPbIX YCTaHaBNMBAKOTCS KOPOTKO3aMblKaTenu U OTAENUTENW, ANS OTKIOYEHUs] OTAENUTENS B
H6ecTokoBylo nay3y BpeMsi AencTBus yctporictea AlNB AOMKHO ObiTb OTCTPOEHO OT CYMMapHOrO BPEMEHMW BKIHOYEHUS
KOpOTKO3aMblKaTens u oTknoveHus otaenutens. MNpu npyumeHeHun TpexdasHoro AMNB aBykpaTHoro aencteus (cMm. 3.3.6)
Bpemsa pevicteus AlB B nepBOM LMKMe MO YyKa3aHHOMY YCIIOBUIO He [OIDKHO YBENUYMBATBCH, €CNU OTKIYEeHue
oTgenvTens npegycmartpuaeTcs B 6eCToKoByto naysy BToporo umkna AllB.

[ns nuHui, Ha KOTOpble BMECTO BbIKMNOYaTenemn ycraHaBnNnBalTCa OTAENUTENMN, OTKIIOYEHe oTAenTenen B cnyyae
HeycnewwHoro AlNB B nepBom uumKkne AOMKHO NPOn3BOAMTLCA B 6eCTOoKoBYHO nay3y BToporo uukna AllB.

3.3.23. Ecnn B pesynbtaTe genctens AlB BO3MOXHO HECUHXPOHHOE BKIMOYEHUE CUMHXPOHHBLIX KOMMEHCATOpOB UNn
CMHXPOHHbIX 3fleKTpoABUraTenen n ecny Takoe BKIOYEeHWEe AN HUX HeJOoNyCTMMO, a Takke AN UCKMIoYeHUs MoAnuTKA
OT 3TUX MALLUMH MecTa NOoBpeXAeHUs creqyeT npegycMaTpmBaTbh aBTOMaTUYECKOEe OTKIIOYEHNE 3TUX CUHXPOHHBIX MaLLUH
Npu MCYE3HOBEHWM NWUTAHUS UMW MEPEBOAUTb WX B ACMHXPOHHBIA pexum oTkmiodeHnem ATl ¢ nocnepytowym
aBTOMAaTMYECKUM BKMIOYEHUEM MU PECUHXPOHM3aLMeNn Nocrie BOCCTAHOBIIEHNSA HaMpPshKEHUs B pesynbTaTe YCMneLHoro
ArB.

[ns noactaHuMn ¢ CMHXPOHHBIMW KOMMEHcaTopamMmn UM CUHXPOHHBIMU 3MeKTpoABUraTensaMmn SOMKHbI MPUMEHATLCS
Mepbl, NpefoTBpaLlaLLme nsnuiiHne cpabateiaHns AYP npu gevicteumn AlMB.

3.3.24. AlB WWH 3neKkTpocTaHUMA W MOACTaAHUMA MNpU HanNMuuu chneuuanbHOM 3almThl LWWH M BbIKMOYaTenen,
ponyckatowwmx AlNB, AOMKHO BbINOMHATLCS MO OAHOMY U3 [IBYX BapUaHTOB:

1) aBTOMaTU4YeCKkUM onpoboBaHNEM (NMOCTaAHOBKA LUWH Mo, HanpsbkeHve BoikntovaTenem oT AlNB ogHOro ns nutarwwmx
3M1EMEHTOB);

2) aBTOMaTMyeckon COOPKOW Cxembl; Mpu 3TOM nepBbiM OT ycTponcTBa AlB BkM4YaeTcs OAMH M3 NUTaKLWUX
3MNEeMEeHTOB (Hanmpumep, nuHudA, TpaHcdopMaTop), MpW YCMELIHOM BKIIOYEHWU ITOr0 3SfeMeHTa npou3BoaUTCA
nocrnegytowiee, BO3MOXHO Oonee nonHoe aBTOMAaTU4YeCcKoe BOCCTAHOBMIEHWE CXeMbl A0aBapWHOIO pexuma nyTem
BKIIOYEHMSA Apyrnx anemeHToB. AlB WWH No 3TOMy BapuaHTy pekoMeHOyeTCs MPUMEHSATb B NepBylo odvepenb And
noacTaHumnii 6e3 NOCTOAHHOIO AeXXypcTBa nepcoHana.

Mpn BbiNnonHeHUU AlB WKMH AOMKHBI NPUMEHATBCS Mepbl, UCKIYalLlWme HECUHXPOHHOE BKIOYeHue (ecnm OHO
ABNAETCA He}J,OI'IyCTVIMbIM).

HomkHa obecneunBaTbCa AOCTATOMHAsA YyBCTBUTENbLHOCTL 3aLUMThI LUMH Ha cny4Yan HeycnewHoro AlB.

3.3.25. Ha pByxTpaHcchopMaTopHbIX MOHMXKAOLWMX MOACTAHLUMSX MpU pasfenbHoi paboTe TpaHcgopMaTopoB, Kak
npaBuno, AOMXHblI NpegycmaTtpuBaTbcst ycTponcTBa AlB WWH cpedHero M HU3LWEro HanpsbkKeHWn B COYeTaHun C
ycTporictBamn ABP; npu BHYTpeHHUX MOBpexaeHusX TpaHcdopmaTopoB AOMKHO AenctBoBaTb ABP, npu npoumx
nospexaeHusx - AlNB (cm. 3.3.42).

HonyckaeTcs ana AByxTpaHcOpPMaTOpHOM MOACTaHUMM, B HOPManbHOM pexunMe KOTOpOW npegycMaTpuBaeTcs
napannensHaa paboTa TpaHCOPMAaTOPOB Ha LUMHAX [AAHHOTO HamnpsXeHWsl, yCTaHaBNMBaTb [OOMOSHUTENBHO K
yctporictey AlB yctporictBo ABP, npegHasHaueHHOe Ans pexuma, Korga oauH M3 TpaHcopmMaTopoB BbIBEAEH B
peseps.

3.3.26. YctponctBamu AlNB pomkHbl ObiTb 0OOpyAoOBaHbl BCE OAMHOYHbLIE MOHWXKaKLWME TpaHcdopmMaTopbl
MoLLHocTbio 6ornee 1 MB-A Ha noacTaHUUsIX S3HEPrOCUCTEM, UMELOLLME BbIKMYaTeNb U MaKCMMaribHY0 TOKOBYIO 3aLUUTY
C nuTaloLen CTOPOHbI, KOrda OTKMYeHNe TpaHcdopmaTtopa npuBoauT K 0OECTOYEHMIO  3MEKTPOYCTaHOBOK
notpebutenen. [JonyckaeTca B oTAeNbHbIX cnydasax gewctesue AlMB n npu OTKMHOYEHUMM TpaHcdopmaTopa 3aliuTow oT
BHYTPEHHWX NOBPEXAEHWN.

3.3.27. MNpwn HeycnewHom AlB Bkto4aeMoro nepBbiM BbIKMKOYATENEM 3fIEMEHTA, NPUCOEAMHEHHOrO ABYMSA nnn bonee
BblkntovaTensamu, AlNB ocTanbHbIX BbIKNKOYaTENEN 3TOr0 3NeMeHTa, Kak NpaBuIio, AOMKHO 3anpeLlaTbCes.

3.3.28. Mpy HanNWuuM Ha NOACTaHUMU UMW 3NEKTPOCTaHLUMK BbIKIOYaTENEN C 3MEeKTPOMAarHUTHbLIM NPUBOAOM, ECNU OT
ycTpoiicTBa AMB MoryT ObiTb OOHOBPEMEHHO BKIIOYMEeHbl ABa wnu Gonee BblkMoyaTenen, Ans obecneveHust
Heo6X0AMMOr0 YPOBHSI HANPSDKEHUS akKyMYNATOpHOW 6aTapen nNpy BKIOYEHUN U ANs CHUXKEHUSI ceveHnsi kaGenen Lenei
MUTaHVsi 3NEKTPOMAarHUTOB BKITIOYEHUS criefyeT, kak npaBuio, BeinonHATb AMB Tak, YToGbl O4HOBPEMEHHOE BKITIOUYEHUE
HECKOIbKMX BbIKIOYaTENEN ObINO WCKIOYEHO (Hampumep, MPUMEHEHMEM Ha npucoeduHeHusix AlMB ¢ pasnuyHbIMU
BblEePXKaMu BPEMEHN).
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JonyckaeTcsi B oTAENbHbIX criydasx (npevMmyLlecTBeHHO npu HanpskeHun 110 kB 1 6onbLIOM Yncne npucoeguHeHni,
o6opyaoBaHHbIX AlNB) ogHoBpemeHHoe BkntoveHue oT AlNB aByx BbikntovaTenen.

3.3.29. fenicteue yctponcts AlNB AomxHO hUKCUPOBAaTLCA yKasaTenbHbIMU pene, BCTPOEeHHbIMU B pere ykasaTtensmu
cpabaTbiBaHMA, cHeTYMKaMM yncna cpabartbiBaHWIA UMW APYTMMKW YyCTPOMCTBAaMM aHamnorMyHoro HasHayeHusl.

ABTOMATUYECKOE BKIMIOYEHUE PE3EPBHOIO NMUTAHUA
N OBOPY[NOBAHUA (ABP)

3.3.30. Yctpouictea ABP pomkHbl npegycMaTpuBaTbCs ANA  BOCCTAHOBMEHWS NUTaHus notpebutenen nyTtem
aBTOMaTM4ECKOro MPUCOEAUHEHNS PE3EepPBHOI0 WUCTOYHMKA NUTaHWS MpU OTKMYEeHUUM pabovero MCTOYHMKa NUTaHus,
npuBoasLeM K 06ecToueHuio aNeKTpoycTaHOBOK noTpebuTens. Yctponcrtea ABP gomkHbl npegycMaTpyvBaTbCs Takke
ANs aBTOMaTUYECKOro BKIIOYEHWS pe3epBHOr0 060pyaoBaHNs Npu oTkNoYeHUn pabodero obopyaoBaHusi, NPUBOASALLEM K
HapyLUEeHNo HOPMarbHOro TEXHOMOrMYECKOro npouecca.

Yctpoinctea ABP Takxe pekomMeHgyeTca npeagycMmatpuBatb, €cnv npun uUX nNpuMeHeHUn BO3MOXKHO YyrnpolleHne
penenHon 3almTbl, CHUKEHNE TOKOB K3 n yOelleBrneHve annapaTtypbl 3a CYET 3aMeHbl KOSbLEBbIX ceTern paguarbHO-
CEeKUMOHNPOBAHHBIMU U T. M.

Yctponctea ABP moryT ycTaHaBnuBaTbCA Ha TpaHcdopmaTtopax, MUHUAX, CEKUMOHHBIX M LUIMHOCOEOUHUTENbHbLIX
BbIKMOYaTeNsaX, 9NeKTpoABUratensax u 1. n.

3.3.31. Yctpoiicteo ABP, kak npaBuno, AOmkHO obecrneymBaTb BO3MOXHOCTb €ro AEWCTBUSI MPU UCYE3HOBEHUU
HanpshKeHNs Ha LUMHaX MMTaeMoro afemMeHTa, Bbi3BaHHOM NGOl NpuynHom, B Tom yncne K3 Ha aTux wuHax (nocnegHee
- npu otcyTcTBUM ATB WKH, cM. Takke 3.3.42).

3.3.32. Yctponcteo ABP npu OTKMHOYEHUM BbIKNOYaTENS paboyero MCTOYHMKA NUTAHMSA LOIDKHO BKIOYaTh, Kak
npasurno, 6e3 AONONMHUTENBHOW BbIAEPXKKM BPEMEHMU, BbIKMOYaTeNb PE3EPBHOrO UCTOYHUKA NUTaHms (cM. Takke 3.3.41).
Mpn aTom gomxkHa BbITb 0becnedyeHa OQHOKPATHOCTb AENCTBUS YCTPONCTBA.

3.3.33. Onsa ob6ecneveHns perictBuss ABP npu o6GectodeHuM nuTaemoro aremMeHTa B CBSI3W C MCYE3HOBEHUEM
HanpshXeHNs CO CTOPOHbI NUTaHUs pabovero NCTOYHMKA, a Takke NPU OTKIIOYEHUW BbIKMOYaTENsi C MPUEMHOW CTOPOHbI
(hanpumep, Ana cnyyaeB, Korga penevHas 3awmta pabodvero anemMeHTa [OeWCTBYeT TOMbKO Ha OTKMIOYeHue
BbIKMO4aTeNen co CTOPOHbI NUTaHns) B cxeme ABP B gononHeHve k ykasaHHoMy B 3.3.32 JorKeH npegycmaTtpuBaTbCs
MYCKOBOW OpraH HanpshKeHusl. YKa3aHHbIA NyCKOBOW OpraH Mpv MCYE3HOBEHWM HanpsKeHWs Ha NUTaemMoM 3fieMeHTe U
NpY HanNMYMn HanpsXeHNst CO CTOPOHbI NMUTAHUS PE3EPBHOMO UCTOYHMKA AOIMKEH AeNCTBOBATL C BbIAEPXKKON BPEMEHN Ha
OTKIIOYEHMe BblknoyaTens paboyero MCTOYHMKa NUTaHWA C NPUEMHON CTOPOHbI. lNMyckoBow opraH Hanpsixkenus ABP He
OOIMKEH NpefycMaTpmBaThCs, ecnv paboyunin U pe3epBHbIN 3NIEMEHTbI UMEIT OAWH UCTOYHMK NUTaHKS.

3.3.34. nsa TpaHcdhopMaTopoB M NMHWUIA Marnol NpPOTSXEHHOCTU C Lenblo yckopeHust Aencteus ABP uenecoobpasHo
BbIMOMHATE PEnenHylo 3awuTy C AeWCTBMEM Ha OTKIIOYEHWE He TOMbKO BbIKMOYaTENs CO CTOPOHbI MUTaHWSA, HO U
BbIKINOYaTENs C NpUMeMHOM cTopoHbl. C 3TOW e Luenbilo B Havboree OTBETCTBEHHbIX Cryyasx (Hanpumep, Ha
COBCTBEHHbIX HyXXAaX 3MeKTPOCTaHLUMIM) Npy OTKMIOYEHNW NO KakuM-nMMBo NpuunHaMm BbIKMOYaTENs! TOMbKO CO CTOPOHbI
nUTaHna JOMmKHO ObiTb obecnevyeHO HeMeAneHHOe OTKIIYeHWe BbIKNoYaTens C MNPUEMHOM CTOPOHbI MO  Lenu
GrTOKNPOBKM.

3.3.35. MMHUManbHbIN aNeMeHT HanpsKeHnsa nyckoBoro opraHa ABP, pearvpyrowmin Ha UCHE3HOBEHWNE HaMpsKeHUs
paboyero NCTOYHUKA, OOMKEH ObITb OTCTPOEH OT pexrMmMa camo3sarycka aMneKTpoaBuraTenemn n OT CHKEHUS HanpskeHns
npu yaaneHHbix K3. HanpspkeHve cpabaTtbiBaHMA aneMeHTa KOHTPOMS HanpshKeHUs Ha LUMHaxX pe3epBHOro MCTOYHMKA
nyckoBoro opraHa ABP gomkHO BbiGMpaTbCcsi MO BO3MOXHOCTU, UCXOAsi U3 YCIOBWUSi caMo3anycka 3neKkTpoABuraTenei.
Bpems pencteusa nyckooro opraHa ABP pomkHO ObiTb Gonblue BpeMeHW OTKMoYeHus BHewwHux K3, npu KoTopbix
CHWXKEHWE HamnpsikeHus1 Bbi3biBaeT cpabaTbiBaHWE 3remMeHTa MUHMMAarbHOrO HamnpsbkeHWsl MYCKOBOro opraHa, W, Kak
npaeuno, 6onbLe BpeMeHn aencteus AMNB co CTOpOHbI NUTaHKUS.

MUWHMManbHbBIN 3NEeMeHT HanpshkeHuss nyckosoro opraHa ABP, kak npaBuno, gormkeH ObiTb BbIMOMHEH Tak, 4TOGbI
UCKNtoYanacb ero noxHas pabota npu neperopaHnyM OQHOro M3 npeaoxpaHuTenei TpaHcdopmaTopa HanpskeHus co
CTOPOHbI OOMOTKM BbICLLEr0 MMM HU3LLErO HanpshKeHWs; npu 3awmTe oOMOTKM HM3LIEro HanpsKeHust aBToOMaTUYeCcKum
BbIKMO4aTeENeM npu ero OTKMYEeHUM AeNCTBME MYCKOBOro opraHa AOImkHO GnokuposaTbes. [lonyckaeTcs He yumTbiBaTb
AaHHoe TpeboBaHue npu BbiNonHeHWn yctpocTB ABP B pacnpegenuTenbHbix cetsax 6-10 kB, ecnu ansa atoro Tpebyetcs
cneuuanbHas yctaHoBKa TpaHcchopMaTopa HanpsikeHust.

3.3.36. Ecnu npu ucnonb3oBaHun nycka ABP no HanpsiXeHuto BpeMsi ero encTBus MOXeT oKasaTbCs HeaonycTuMo
6onbwum (Hanpumep, NpY HanMYUM B COCTaBE Harpy3kn 3HAYUTENbHOW [ONM CUHXPOHHBIX 3nekTpoaBuratenen),
peKoMeHOyeTCs NPUMEHATb B AOMOJIHEHME K MYCKOBOMY OpraHy HanpsbkeHWUst MyCKOBblE OpraHbl ApYrMx TUMOB (Hanpumep,
pearvpyroLine Ha UCHE3HOBEHWNE TOKA, CHDKEHNE YaCTOTbl, UBMEHEHME HaNpPaBiieHMsT MOLLHOCTU U T. 1.).

B cnyvyae npuMeHeHua MycKoBOro opraHa 4acToTbl nocnegHumn npn CHMXEeHUN 4acTOTbl CO CTOPOHbI pa6oqero

WUCTOYHUKaA NUTaHUA OO0 3adaHHOro 3HadeHua n npu HOpMaJ'IbHOI7I 4YacToTe CO CTOPOHbl pe3epBHOro nNUTaHUA OOJDKeH
OencTeoBathb C Ble,Gp)KKOIZ BpeMeHN Ha OTKIKo4YeHMne BbliKIo4vaTena pa6oqero MCTOYHUKa NUTaHUA.
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Mpn TexHonorn4eckom HeOOXOAMMOCTM MOXET BbINONHATLCS nycK yCTpOﬁCTBa aBTOMaTU4eCKOro BKITHOYEHUA
pe3epBHOro O60py,EI,OBaHM9| OT pa3fin4HbIX cneunanbHbIX 4aTYNKOB (}J,aBJ'IeHVIﬂ, YPOBHA U T. I'I.).

3.3.37. Cxema yctporictBa ABP WCTOYHMKOB NUTaHWsI COBCTBEHHbLIX HYXO 3MEKTPOCTaHUMW Mocre BKIOYeHUst
pEe3epBHOr0 WUCTOYHMKA NWUTaHWA B3aMeH OOHOro W3 OTKMYawWwuxcs pabounmx WUCTOYHUKOB [OMKHA COXPaHsTbh
BO3MOXXHOCTb AENCTBUSI NPU OTKIMIOYEHUM APYTrMX paboyunmx UCTOYHUKOB MUTAHWUS.

3.3.38. MNpwu BbInonHeHnn yctpoincte ABP crnefyeT npoBepaTb YCNoBUSA Neperpysku pe3epBHOro UCTOYHMKA NUTAHUSA Y
camo3sarnycka afieKTpoABuraTenen u, ecnm uMeeT MecTo YpesaMepHas neperpyska unv He obecneuynBaeTcs camo3anyck,
BbIMOMHATL pa3rpy3ky npu gencteum ABP (Hanpumep, OTKMOYEHUE HEOTBETCTBEHHbIX, @ B HEKOTOPbLIX Cryvasix U 4yacTu
OTBETCTBEHHbIX 3MeKTpoABUraTenen; Ansa nocnegHux pekoMmeHayeTca npumeHexmne AllB).

3.3.39. MNpwu BbINnonHeHun ABP gomkHa yumTbiBaTbCA HEQOMYyCTUMOCTb ero AeWCTBUS Ha BKIKOYEHME notpebutenen,
OTKIMOYEHHBIX ycTporicTBamn AYP. C 3TOoW Lenbi OOSMKHbI MPUMEHATLCSA crieunarnbHble Meponpusatus (Hanpuvep,
OnoKMpOBKa MO 4acToTe); B OTAENbHbIX Clydasx npu cneunarnbHOM OOOCHOBAHMU HEBO3MOXHOCTU BbIMOMHEHUs
yKasaHHbIX MeponpusaTuii onyckaeTcs He npegycmatpusaTb ABP.

3.3.40. lMpu pencteumn yctponcrtsa ABP, korga BO3MOXHO BKMOYEHWE BblkMovaTens Ha K3, kak npasuno, AOMKHO
npegycMaTpuBaTbCsl YCKOPeHVWe OEeWCTBUA 3almTbl 3TOro BbikMnouvatens (cm. tawke 3.3.4). Mpu 9TOM [OMKHbI GbITh
NPUHATLI Mepbl AN NpeAoTBPaLLEeHUs OTKITIOYEHWUI PE3ePBHOMO MUTaHWSA MO LEenn YCKOPeHUst 3alnTbl 3a cHeT BpockoB
TOKa BKIOYEHMS.

C aTOI Lenblo Ha BbIKIOYATENAX UCTOYHUKOB PE3EPBHOrO0 MUTAHWS COBCTBEHHbIX HYXA ANIEKTPOCTaHUMiA ycKopeHue
3almMThbl AOMKHO NpedycMaTpuBaThCst TONbKO B Cryvae, ecnv ee BbiAepxkka BpeMeHu npesbiwaeT 1-1,2 ¢; npu atom B
Lenb YCKOPeHWsi JofmkHa ObiTb BBeAeHa Bblaepxkka BpemeHu okono 0,5 c¢. [ns npoynx SnekTpoycTaHOBOK 3HaYeHUs
BblAEPXXEK BPEMEHMW MPUHUMAIOTCSH, UCXOOS U3 KOHKPETHbIX YCIOBUIA.

3.3.41. B cnyyasx, ecnu B pesynotate penctsus ABP BO3MOXHO HECUHXPOHHOE BKMOYEHNE CUHXPOHHbLIX
KOMMNEHCaATOPOB UMW CUHXPOHHbLIX 3neKTpoasBuraTenen 1 ecrnm OHO AN HUX HeJonyCcTUMO, a Takke AN UCKNIoYeHUs
NOAMUTKM OT 3TWMX MALUMH MecTa MOBPEeXAeHUs crneayeT Mpv UCYE3HOBEHWUW MNUTaHWS aBTOMaTUM4eCcKM OTKNoYaTb
CVHXPOHHbIE MaLLWHbI UMW NEePeBOAUTbL UX B aCUHXPOHHbBIN PexuM oTkniodeHnem AlTl ¢ nocnegyolwmMm aBToOMaTU4ecknm
BKJTIIOYEHNEM NN PECUHXPOHM3ALMEN NOCIe BOCCTAaHOBMNEHUS HanpshxeHus B pesynbTaTe ycnewwHoro ABP.

[ns npegoTBpalleHns BKIOYEHUST Pe3epBHOrO MCTOYHMKA OT ABP A0 OTKNIOYEHUS CUHXPOHHBIX MalluvH AonycKaeTcs
npumeHaTb 3amegneHne ABP. Ecnv nocnegHee HeQOMyCTMMO ANSA OCTanbHOW Harpy3ku, AOMyCcKaeTcsa npu cneunanbHoOM
060CHOBaHUM OTKMNOYAaTb OT MyckoBOro opraHa ABP nuHMio, CBA3bIBaOLWYKO LWWMHBI paboyero muTaHWs C Harpyskonm,
cofepxallen CUHXPOHHbIe aneKkTpoaBuraTenu.

[ns noacTtaHuMn ¢ CMHXPOHHBIMW KOMMEHCATOpaMn UMM CUHXPOHHBIMU 3MEKTPOABUraTeENsAMU OOMKHbI MPUMEHATLCS
Mepbl, NpefoTBpaLlatoLLme HenpasunbHyto paboty AUP npu gencteumn ABP (cm. 3.3.79).

3.3.42. C uenbio npedoTBpalLeHVs BKIIOYEHUS Pe3epBHOrO0 WMCTOYHMKA MuTaHus Ha K3 npu HesiBHOM pesepse,
npefoTBpalleHnss ero neperpysku, obnerdyeHuss camosanycka, a Tawkke BOCCTAaHOBMleHWs Haubornee npocTbiMK
cpeacTBamMy  HOPMamnbHOM CXeMbl 93MEeKTPOYCTaHOBKM MNOCMe aBapuMHOrO OTKMIOYEHWA W OEeNCTBMSA  YCTPOWCTBA
aBTOMaTMKM peKoOMeHAyeTCA NpUMeHaTb coveTaHue yctponcts ABP n AlB. YcTtponctea ABP gomkHbl genictBoBaTh npu
BHYTPEHHWX NOBPEXAeHUsiX paboyero nctouHmka, ArB - npu NpoYnx NoBpexaeHusIX.

Mocne ycnewHoro aencteus yctponcte AMNB unu ABP pgomkHo, kak npasBurno, obecneymBatbCcsi BO3MOXHO Oonee
nonHoe aBToMaTNYeckoe BOCCTaHOBMEHNE CXeMbl JOaBaAPUAHOIO pexuma (Hanpumep, A5 NOACTaHUMIA C YyNpOLEeHHbIMU

CcXeMaMy 9MeKTPUYECKNX COEANHEHMI CO CTOPOHbI BbICLLETO HAMPSPKEHMS - OTKITOMEHNE BKOYEHHOrO nNpu genctenm ABP
CEKLMOHHOrO BbIKMOYaTeNs HA CTOPOHE HU3LLEro HanpsXXeHust nocne ycnewHoro AlB nuTatoLwwen J'IVIHVIVI).

BKINIOYEHUE TEHEPATOPOB

3.3.43. BknioveHne reHepaTtopoB Ha napannenbHyo paboTy AOMKHO NPON3BOAUTLCS OOHUM U3 CriegytoLmx cnocoboB:
TOYHON CUHXpPOHM3aLMeNn (Py4HOW, MONlyaBTOMaTU4ECKOW W aBTOMaTUYECKOW) M CaMOCUHXpPOHM3auumen (py4yHow,
nonyasToOMaTUYeCKOM M aBTOMaTUYECKON).

3.3.44. Cnocob TOYHON aBTOMAaTUYECKON UMM NoNyaBTOMaTUYECKOW CUHXPOHM3ALIMUN Kak OCHOBHOW CNocob BKIOYEHUS
Ha napannenbHyt paboTy Npu HopMarbHbLIX PeXUMax OOJKEH NpeaycMaTpuBaTbCs ANs:

TypGoreHepaTopoB C KOCBEHHbIM OXNaxaeHnem o6MOTOK MolHOCThI0 6onee 3 MBT, paboTatowmx HenocpeacTBEHHO
Ha COOpHbIE LUMHBI FEHEePaTOPHOrO HaMpPSHKEHUS, U NPU 3Ha4YEeHUM NEepUoaMYECcKO COCTaBNAIOLWEN NEepPexofHOoro Toka
oonee 3,5 IHoMm;

TypboreHepaTopoB C HENOCPEACTBEHHbLIM OXNaxaeHnem obmoTok Tunos TBB, TB®, TIB u TBM;

rmgporeHepaTtopoB MoLHocTbio 50 MBT 1 6onee.
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Mpy aBapuiHbIX pexumax B INEKTPUYECKON CUCTEME BKIIHOMEHWE Ha napannesnbHyto pa60Ty BCeX reHepaTtopoB BHE
3aBUCMMOCTU OT CUCTEMbI OXNnaXxaeHnsa 1 MOLLHOCTU MOXXEeT Npon3BoAUTbLCA crnocobom CaMOCUHXPOHU3aLnun.

3.3.45. Crnoco6 CaMOCMHXPOHM3aUMW KakK OCHOBHOW CMocoG BKIOYEHWUS Ha napannenbHylo paGoTy MOXeT
npegycmaTpuBaTbcs ANs:

TypboreHepaTopoB MoLLHOCTbIO A0 3 MBT:

TypboreHepaTopoB C KOCBEHHBLIM OXMaxZeHUWeM MolHocTblo 6onee 3 MBT, paboTalowmx HenocpencTBEHHO Ha
cOOpHble LUMHbI, ecrnv nepuoguyeckasl COCTaBrisilollasi MNEPEXO4HOro Toka MNpu  BKIOYEHUM B CETb Cnocobom
CaMOCUHXPOHM3aumn He npesocxoanT 3,5 [Howm;

TypboreHepaTopoB C KOCBEHHbLIM OXNaXAeHWeM, paboTatoLmx B 611oke ¢ TpaHcopmaTopamu;
rmgporeHepatopoB MOLLUHOCTb0 Ao 50 MBT;

rmaporeHepaTopoB, AMEKTPUYECKM XECTKO CBSA3aHHbIX Mexay cobor n paboTawLmx Yyepes obLumin BelknoyaTens npu
MX CyMMapHOMN MoLuHocTn o 50 MBT.

B YKa3aHHbIX Cliydadax MOryT He npeanycmMmatpuBaTbCA yCTpOI;ICTBa I'IOJ'IyaBTOMaTVI‘-iECKOVI M aBTOMaTU4ECKOM TOYHOWN
CUHXPOHM3aUnN.

3.3.46. lNpu uncnonb3oBaHWM cnocoba CamMOCMHXPOHU3aLMWM Kak OCHOBHOrO crnocoba BKIHYEHWS reHepaTopoB Ha
napannensHyto paboTy cregyeT npegycMaTpuBaTb YCTAaHOBKY Ha rmgporeHepartopax YCTPOWCTB aBTOMaTUYeCKOW
CaMOCUHXPOHU3aUmMK, Ha TypboreHepaTopax - YCTPOWCTB PyYHON UMK MOyaBTOMAaTMYECKON CAaMOCUHXPOHM3aLUNN.

3.3.47. Tlpu wucnonb3oBaHuM crnocoba TOYHOW CUHXPOHM3ALMM B KayeCTBE OCHOBHOIO crnocoba BKIOYEHUS
reHepatopoB Ha napannenbHylo paboTy, kak npaBuno, cregyeT npedycMaTpuBaTb YCTaHOBKY YCTPOWCTB
aBTOMaTM4YeCKOM W MonyaBTOMATMYECKOM TOYHOW CUHXpOHU3aumu. [nsi reHepaTopoB MoLWHOCTbi0O Ao 15 MBT
AonyckaeTcs MPYMEeHeHNe PyYHON TOYHOW CUHXPOHU3ALMMN C GIIOKMPOBKOW OT HECUHXPOHHOTO BKITHOYEHUS.

3.348. B CcOOTBETCTBMM C YyKa3aHHbIMW MOJIOKEHUSIMW BCe reHepaTopbl [OJKHbl ObiTb  0GOpyAOBaHbI
COOTBETCTBYHOLUMMU YCTPOWUCTBAMM CUHXPOHU3ALMM, PACMONOXEHHBIMW HA LEHTPanbHOM MyHKTE YNpaBfieHUss Unu Ha
MECTHOM MyHKTE YMpaBfeHus Ans rMOpo3NeKTPOCTaHUUiA, Ha MaBHOM LUMTE YMNpaBrneHuss WM Ha GroyHbIX WwyTax
ynpaeneHus anst TennoanekTpocTaHLum.

BHe 3aBucumoctn oOT npuMeHaemMoro crnocoba CUHXPOHM3aUNUKN BCe reHepaTopbl OOJTKHbI ObITb O60pyD.OBaHbI
yCTpOI;ICTBaMVI, No3BONSAWUMN B HEOOXOAUMbIX cny4yadax npon3BognTb PYyYHYHO TOYHYHO CUHXPOHWU3aUUo C 6J'IOKI/IpOBKOﬁ
OT HECUHXPOHHOIO BKIMOYEHNA.

3.3.49. Mpu BKMIOYEHUN B CETb CMOCOGOM TOYHOW CMHXPOHM3aUMKU OBYX v Gonee rmaporeHepaTopoB, paGoTaroLLmx
Yepe3 OOWH BbIKMOYaTENb, reHepaTopbl NPeABapUTENIbHO  CUHXPOHM3WPYIOTCS  Mexay coGoi  crnocobom
CaMOCUHXPOHM3ALMMN U C CETBIO - CNIOCOGOM TOYHOW CUHXPOHU3aLMMN.

3.3.50. Ha TpaH3nTHbIX NOACTAHLMSAX OCHOBHOW CETU N SNEeKTPOCTaHUuMAX, rae TpebyeTcss CUHXPOHM3aUmMsA OTAENbHbIX

YyacTell 3nNeKTPUYecKol CUCTEeMbl, OOIDKHbI NpedycMaTpyBaThCs YCTPOMCTBA AN NOSyaBTOMATUYECKOW WK PYy4YHOi
TOYHOW CUHXPOHU3ALIMM.

ABTOMATUYECKOE PEI'YNMPOBAHUE BO3BYXAEHUA, HANPAXEHUA
N PEAKTUBHOU MOLLHOCTHU

3.3.51. YcTponctBa aBTOMaTM4YECKOrO PErynMpoBaHUS BO3OYXAEHWS, HanpsiKEHUss U peaKkTUBHOW MOLLHOCTYU
npegHasHayeHbl Ans:

NoAAEepXKaHUs HanpPsPKEHUS B ANEKTPUYECKOW CUCTEME U Y SNEKTPONPUEMHMKOB MO 3af4aHHbIM XapakTepucTukam npwm
HopMarnbHOW paboTe 3NEKTPOIHEPreTUYECKON CUCTEMBI;

pacnpeneneHna peaKTMBHOIZ Harpys3ku mexay MCTovYHUkamu peaKTMBHOVI MOLLUHOCTU NO 3agaHHOMY 3aKOHY;

NOBbILEHNA CTaTUYECKOM U ANHAMUYECKOM yCTOW—IVIBOCTM ANEKTPUHECKUX CUCTEM U ,Cl,eMI'IdI)MpOBaHMFI konebaHun B
nepexoaHblX pexxnumax.

3.3.52. CuvHXpOHHbIE MalWWVHbI (reHepaTopbl, KOMMEHCATopbl, 3JNEeKTPOABWUraTenu) AOIKHbI ObiTb 0BOpPyAOBaHbI
ycTporictBammn APB. ABTOMartmuyeckue perynsitopbl BO30YXAEHUSA AOMKHblI COOTBETCTBOBaTb Tpebosanusm FOCT Ha
cucTeMbl BO3DYXXAEHUSI U TEXHNYECKUM YCINOBUSIM Ha 060pyfoBaHne cucteM Bo3byXaeHus.

[ns reHepaTopoB W CUHXPOHHbLIX KOMMEHCATOpPOB MOLLHOCTbIO MeHee 2,5 MBT, 3a ucknyeHneMm reHepaTopoB
3MNeKTPOCTaHUMii, paboTalowmnx N30MMPOBaHHO UMK B 3HEprocMcTteMe HeGOMbLUON MOLLHOCTM, OOMyCcKaeTcs NPUMEHSATb
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TOMbKO YCTPOWCTBA peneniHon opcupoBkM BO30OYXAeHUs. CUHXPOHHbIE 3MNEeKTPOABUraTeENU OOSKHbI  ObiThb
obopynoBaHbl ycTporictBamu APB B cooTBeTcTBMM € 5.3.12 1 5.3.13.

3.3.53. JomkHa bbiTb obecneyeHa BbiCOKast HAAEXHOCTb NUTaHusa APB 1 opyrux yCTpoMCTB cUCTEMbI BO3OYXAEHNS OT
TpaHCOpPMaTOPOB HaMpPsXKeHUs, a Takke BbICOKas HAOEXHOCTb COOTBETCTBYOLLUX LieNen.

Mpu nogkntoveHun APB k TpaHcdopmaTopy HanpsKeHusl, UMetoLLLeMy NpegoxXpaHnTen Ha NepBUYHON CTOPOHE:

APB 1 Opyrvie ycTpoWcTBa cUCTEMbl BO3GYXOEHUs, NOTEpsl NUTaHUs KOTOPbIX MOXET MPUBECTU K Meperpyske unu
HeZJoNyCTUMOMY CHWXEHWIO BO3OYXAEHUS MalUuHbl, OOMKHbI MNPUCOEAMHATLCA K WX BTOPWUYHbIM BbliBogam 6es
npefoxpaHuTenein 1 aBTOMaTUYECKUX BbiKMiouaTene;

YCTPOWCTBO penenHor (POPCUPOBKM OOJHKHO BbIMOMHATLCA Tak, 4YTOObl MCKMoyanacb BO3MOXHOCTb €ro JIOXHOW
paboTbl NPU NeperopaHuM OQHOTO M3 NPEeOXpPaHUTENEN C NePBUYHO CTOPOHBI TPAHC(OPMATOPOB HaMPSKEHWS.

Mpu nogkntoyeHun APB k TpaHcdopmaTopy HanpsKeHusl, He UMetoLLLeMY NpefoXpaHuTenei Ha NepBUYHON CTOPOHE:!

APB v gpyrne ycTpowWcTBa CUCTEMbI BO3OYXAEHWUS OOMKHbI MPUCOEAUHATBCA K MX BTOPUYHBIM BbiBOAAM 4Yepes
aBTOMaTM4Yeckue BbIKIoYaTenu;

OOIMKHbI ObITb npeaycMoTpeHbl MeponpuAaTna no MCNOJSib30BaHUKO BCNOMOraTeslbHbIX KOHTaKTOB aBTOMaTU4Ye€CKOoro
BbIKNnK4aTend, UCKn4YawLlimne neperpysky nnm HegonyctmMmoe CHUXeHue B036y)K,D,6HMF| MalluHbl B CllyYae OTKIH4YeHus
aBTOMaTU4YeCKOro BblKInr4YaTen4.

K TpaHcdopmaTopam HanpspkeHusi, K KOTopbIM noaknodatoTess APB 1 apyrue ycTpocTBa cucteMbl BO3GYXAEHNS, Kak
npaBuro, He [OMKHbI NPUCOEAMHSTBCS ApyrMe YycTpoicTBa M npubopbl. B oTaenbHbIX cryvasx [onyckaeTtcs
npucoeavHeHne 3TUX YCTPOWCTB 1 NPUOOPOB Yepes OTAENbHbIE aBTOMATUYECKME BbIKMHOYATENM UMW NPEAOXPaHUTENN.

3.3.54. Yctponctea APB rugporeHepatopoB AOMKHbl GbiTh BbIMOMHEHBI TaK, YTOOLI B crydae cOpoca Harpy3ku npu
UCMPaBHOM pErynAaTOpe CKOPOCTM WUCKM4anock cpabaTtbiBaHve 3aliuTbl OT MOBbIWEHUS HanpskeHus. [pwu
Heobxoaumoctn yctponcTtBo APB moxeT ObiTb [OMOMHEHO penelHbIM  YCTPOWCTBOM  ObICTPOAENCTBYHOLLENO
pa3Bo3byxaeHUs.

3.3.55. Cxema ycTponcTBa penenHon hopcnpoBkM BO3DYXAEHUSA AOMKHA nNpeaycmaTpmMBaTbh BO3MOXHOCTL NepeBoaa
€ro OencTBMSA Ha pe3epBHbIN BO30yaMTENb NP 3aMeHe MM OCHOBHOro BO30yauTens.

3.3.56. YcTtpoicTBa KOMMNayHAMPOBaHMSA BO30YXAEHUSA [OSMKHbI MPUCOEOMHATBCS K TpaHcdopMaTopam Toka Co
CTOPOHbI BbIBOAA reHepaTopa Ui CUHXPOHHOTO KOMMeHcaTopa (CO CTOPOHbI LLVH).

3.3.57. [N CWHXPOHHbIX TreHepaToOpoOB W KOMMEHCATOPOB C HENOCPeACTBEHHbIM OXNaXAeHWeM, reHepaTopoB
MoLLHocTblo 15 MBT u Gonee 1 KomneHcaTopoB MoLlHOCTblo 15 MBap 1 Gonee, anekTpocTaHUMU U noacTaHuui Ge3
NOCTOSIHHOrO AEeXypCTBa MepcoHana B MOMELLEHUM LMTa YNpaBreHus OOIMKHO ObiTb NpeayCcMOTPEHO aBTOMaTUYecKkoe
orpaHnyeHne Neperpyskn ¢ BbIAEPXKKOM BPEMEHM, 3aBUCSILLIEN OT KPAaTHOCTU NeperpysKku.

[lo ocBoeHMsA CepuHOro BbiMyCka YCTPOWCTB aBTOMATUYECKOrO OrpaHWYeHus neperpyskM C 3aBUCMMOW BblAEpPXKKON
BpeMeHn Ans mawuH mowHocTblo o 200 MBT (MBap) ponyckaeTcd ycTaHaBnvMBaTb YCTPOMCTBA OrpPaHUYeHus C
He3aBVMCMMOMW MO BPEMEHW XapaKTePUCTUKON.

YCTpOWCTBO aBTOMATUYECKOrO OrpaHUYeHUsl Neperpysku He [AOMKHO MpensiTCTBOBaTh (DOPCUPOBKE BO3GYXOeHUS B
TeUeHVe BPEMEHU, KOTOPOe A0MNYCKAeTCs AN COOTBETCTBYHOLLENO UCMOIHEHUS] MaLUUHBI.

3.3.58. Ins reHepatopoB MowHocTeto 100 MBT n 6onee n ansa komneHcatopoB moliHocTbio 100 MBap un 6onee
cnefyeT ycTaHaBnuBaTh ObiCTpoaencTByoLLmMe cucTeMbl Bo3byxaeHus ¢ APB cunbHoro aenctams.

B oTmenbHbIX cnydasix, onpeaensieMbiXx YCNoBUsIMM pPaboTbl 3NEKTPOCTaHUMM B 3Heprocucteme, [OonyckaeTcs
yctaHaBnueaTb APB gpyroro Tuna, a Takke MeafieHHO AeNCTBYOLLME CUCTEMbI BO3OYXAEHWS.

3.3.59. Cucrema B030YyxaeHus un yctponctea APB gomkHbl obecneunBaTe YCTONUMBOE perynvpoBaHue B npegenax ot
HauMeHbLUero [onycTMMOro [0 Haubonbluero [AonyCTUMOrO 3HayeHWs Toka Bo3byxaeHus. [Ona  CMHXPOHHbIX
KOMMEHCaTOpPOB C HepeBEepCHBHOW CUCTEMON BO3OYXKAEHWS perynupoBaHue AOMKHO obecneumBaTbCs HauynHas oT
3Ha4eHMs Toka poTopa, NPaKTUYeCcK PaBHOMO HYMO, a AN KOMMEHCAaTOPOB C PEBEPCMBHON CUCTEMON BO3BYXAeHus - oT
Hanbonbluero AoNyCTUMOro 3Ha4YeHUs OTPMLATENBHOrO TOKa BO3OYXaeHMS.

Ons mawuvH, paboTawwmx B 6noke ¢ TpaHchopmaTopamu, AOMmkHa ObiTb MpeaycMoTpeHa BO3MOXHOCTb TOKOBOM
KOMMNeHcauunm NoTepu HanpsbkeHus B TpaHcdopmaTope.

3.3.60. NeHepaTopbl MOLWHOCTBIO 2,5 MBT 1 6onee rmapo- 1 TENMOBbIX 3M1EKTPOCTaHLUMI C YACIOM arperaToB YeTbipe U
bonee [OOMKHbI OCHaLWATbCA OOLeCcTaHUMOHHbIMM ACY TexHOMmorMdyeckumy npoueccamm unu (Mpyu UX OTCYTCTBUK)
cuctemamu TpynnoBOro ynpasneHns Bo30yxaeHWeM. 3TW cuUCTeMbl Ha reHepaTopax TemfoBbIX 3MEKTPOCTaHLun
pekoMeHAyeTCH BbIMOMHATL B 3aBUCMMOCTH OT CXEMbI, PEXUMa U MOLLHOCTW 3NEKTPOCTaHLMN.

3.3.61. TpaHcdopmatopbl ¢ PIMH pacnpegenuTenbHbiX NOACTAaHUUA M COBCTBEHHBIX HYXA 3NEKTPOCTaHUMIA, a Takke
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NUHelHbIe perynaTopbl pacrnpenenuTenbHbiX NOACTaHUMI NS NOAAEPKaHUA UMK 3a4aHHOTO U3MEHEHUS HaMNPsHKeHUs
JOIKHbl  OCHALlaTbCA  CUMCTEMOW aBTOMAaTUYECKOro  perynvmpoBaHus  KoadhdpuumeHTa  TpaHcdopmauun. [Mpu
HeoGX0AUMOCTU aBTOMaTHYECKUE PErYNATOPbLI AOSHKHbI 06ecneymBaTh BCTPOEYHOE PerynnpoBaHme HanpsikeHus.

MoacTaHumm, Ha KOTOPbLIX NpefycMaTpuBaeTcs napannensHas paboTa TpaHcqopMaTopoB (aBTOTpaHCHOPMaTOpOB) C
aBTOMaTUYECKMM PETYNIMPOBaHNEM KO3(pULMeHTa TpaHcopMaumn, LOSDKHbI OCHaLaTbCsl OGLLENOACTaHLMOHHOM
aBTOMaTU3MPOBAHHOW  CUCTEMON  YMpaBreHWst  TEeXHOMOTMYECKMMMU  MPOoLEeccamMn  WAM  CUCTEMOW  FPYMroBoro
perynmpoBaHmns, UCKMoYaloLLEe NOSBNEHNE HEeQONYyCTUMBIX YPABHUTENBHbLIX TOKOB MeXdy TpaHcdopMaTopamMu.

3.3.62. KoHaeHcaTopHble YCTaHOBKM AOMKHbI ObiTb 060pyAoBaHbl YCTPOMCTBAMM aBTOMaTUYECKOrO PerynmpoBaHust B
COOTBETCTBUK C M. 5.6.

ABTOMATWUYECKOE PEIYNIMPOBAHUE YACTOTbI U AKTUBHOWU MOLLHOCTU (APYM)

3.3.63. Cncrembl aBTOMATUYECKOTrO PEryNIMPOBaHMS YacToTbl M aKTMBHOW MoLuHOCcTU (APYM) npeaHasHaveHbl Ans:

nogdepXaHus 4actoTbl B 3HEProobbeAuMHEHMSX M U30MNMPOBAHHbIX SHEProcMCTEMax B HOPMarbHbIX pPeXuMMax
cornacHo TpeboBaHuam FTOCT Ha Ka4yeCcTBO SMEKTPUYECKON SHEPTUN;

perynuposaHua OOGMEHHbIX  MOLLHOCTEN 3Hepr006beﬂMHeHMﬁ n OorpaHn4YeHua nepeTokoB MOLLUHOCTU MO
KOHTpONMpyemMbiM BHELLUHUM U BHYTPEHHUM CBA3AM 3Hepr006'be,CI,VIHeHVIl7I N SHEProcucTem;

pacnpefeneHusi MOLLHOCTM (B TOM 4MCME 3KOHOMMYHOIO) Mexay OObekTamy YnpaBneHUss Ha BCEX YPOBHSX
ONCNeTYepCKoro ynpaeneHnst (Mexay oobeanHeHHbIMM aHeprocuctemammn B "EQC Poccumn", sHeprocuctemamm B O3C,
3MEKTPOCTaHLUMSIMU B 3HEProcUCTEMAX W arperataMmv Unm aHeprobrnokamu B npeaenax SnekTpoCcTaHLuiA).

3.3.64. Cuctembl APYM pomkHbl obecneunBatb (NpYM HanmMyMmM HeobGXOOMMOro PerynupoBOYHOrO AuanasoHa) Ha
ynpaBnsembIX 3NeKTPOCTaHUUSAX noaaepxaHme cpefHero oTKNOHEeHUS YacToThl OT 3a4aHHOro 3HaveHus B npegenax +0,1
4 B 4ECATUMUHYTHBIX MHTEPBANax 1 orpaHW4yeHe nepeToka MOLLHOCTU MO KOHTPONMPYEMbIM CBSA3SM C NOAABIIEHNEM He
MeHee yeM Ha 70% aMnnuTyabl konebaHun nepeToka MOLLHOCTY C NeprMoaoM 2 MUH 1 Gornee.

3.3.65. B cuctemy APYM gomkHbl BXOAUTb:

YCTPOWCTBA aBTOMAaTUYECKOro perynMpoBaHns 4acToTbl, OOMEHHON MOLLUHOCTU W OrpaHUYEeHUs MNEepeToKOB Ha
avcnetyepcknx nyHktax "EQC Poccun" n O3C;

YCTPOWCTBA pacnpegeneHns ynpasnsowmnx BO3AENCTBUMA OT BbilecToawmux cuctem APYUM mexgy ynpaensiembiM
ANEKTPOCTaHUMSAMU U YCTPOMCTBA OrpaHUyeHns1 NepeToKOB MO KOHTPONMPYEMbIM BHYTPEHHUM CBSA3SIM Ha AMCNeTYePCKUX
NyHKTax 3HEProCcUCTEM;

yCTpOVICTBa ynpasneHua aKTUBHOM MOLLHOCTbLIO Ha 3M1eKTPOCTaHUMAX, NpUBNEKaemblx K y4acTtnio B aBTOMaTU4eCKOM
ynpasiieHUn MOLLHOCTbHO;

AaTyYMKN NEepPEeTOKOB aKTUBHOW MOLLHOCTW U CPEACTBa TeNeMexaHuKu.

3.3.66. Yctporictea APYM Ha gucneTyepckmx NyHKTax JOMmkHbl obecneynBaTth BbIiBIIEHNE OTKNOHEHUI hakTu4eckoro
pexuma paboTbl OT 3agaHHOro, hOpMMPOBaHWe U Nepefady ynpasnsiownx BO3GENCTBUNA ANA AUCTIETYEPCKUX MYHKTOB
HWXHErO YPOBHS yNpaBneHnsa 1 Ansa 3NeKTpocTaHUuUA, NpMBReKaemblX K aBTOMaTUYECKOMY YNPaBNeHNIO MOLLHOCTbIO.

3.3.67. YcTpoicTBa aBTOMaTMYECKOro yrpaBeHns MOLLHOCTbIO 3NIeKTPOCTaHUMIA AOIKHBI 06ecnevmBaTh:

npuemM U npeoGpasoBaHue yNpaBnsoWyX BO3AENCTBUN, MOCTYMAlWMUX C AUCNETYEPCKMX MYHKTOB BbILLECTOSILLEro
YPOBHSI yNpaBneHnsi, U (popMrpoBaHne yNpaensoLLmnX BO3AEACTBUN Ha YPOBHE YNpaBneHUst aNeKTpoCTaHLuI;

hopMMpoBaHue ynpasnsaoLLMX BO3AENCTBUIN Ha OTAENbHbIE arperaThbl (3Heprobnoku);

nogaepXaHne MOLLHOCTW — arperaToB  (3HeprobnokoB) B  COOTBETCTBUM C  MOMYYEHHBIMW  YNpaBRsOLWUMN
BO3ENCTBUSIMUA.

3.3.68. YnpaBneHne MOLLHOCTbIO 3M1IEKTPOCTAHLUMNM AOIMKHO OCYLLECTBATLCS CO CTaTU3MOM MO 4acToTe, U3MEHSAEMbIM
B npegenax ot 3 4o 6%.

3.3.69. Ha rngpoanekTpocTaHumMaxX CUCTEMbI YNpaBeHNst MOLLHOCTbLIO AOMKHbI MMETb aBTOMaTU4Yeckue yCTpoWCTBa,
obecneymBaroLLme NycKk 1 OCTaHOB arperaTos, a Npu Heo6XoANMOCTU TakkKe NepeBos arperatoB B PEXMMbI CUHXPOHHOMO
KOMnNeHcaTopa U reHepaTopHbIN B 3aBUCMMOCTU OT YCNOBUW U pexunma paboTbl NEKTPOCTaHLUMIN U SHEProcUcTeMbI C
Y4Y4ETOM UMEIOLLMXCSA OrpaHuUYeHuii B paboTe arperaTos.

MMaopoanekTpocTaHLMM, MOLLHOCTb KOTOPbIX OMpefensieTcs PexuMoM BOLOTOKa, pekomeHayeTcA o6opy,u,osaTb
aBToOMaTn4eCKnMMun perynaTtopamm MOLWHOCTU NO BOOOTOKY.
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3.3.70. Yctponctea APYUM pomkHbl gonyckaTb onepaTMBHOE M3MEHeHVWe MapameTpoB HacCTPOWMKU MPpU U3MEHEHUU
pexmmoB paboTbl OObekTa ynpaBreHusl, OcCHallaTbCA 3fIEMEHTaMu curHanmsaumu, O6rnokupoBKkamuM U 3almTamu,
npefoTBpalLaloWMMN  HEMpaBuIibHbIE WX OEWCTBMS MPW  HapyLUEeHUW HOpMaribHbIX pPEeXMMOB paboTbl 0OBLEKTOB
ynpaBneHus, Mpu HEUCNPaBHOCTAX B CaMUX YCTPOWCTBAX, a TaKKe WUCKMYalWuMn Te OeWCTBUSA, KOTopble MOryT
nomeLuaTb PyHKLUMOHMPOBAHMNIO YCTPOWCTB MPOTMBOABAaPVNHON aBTOMaTHKM.

Ha TennoBbIx anekTpocTaHumax yctponctea APYM gomkHbl ObiTe 060pyAoBaHbl anemMeHTamu, nNpegoTepaLLaLLnuMm
T€ W3MEHEHUs TEXHONOMMYECKUX MapaMeTpoB Bblle [OMYCTUMbIX NPeAenoB, KOTOpble BbI3BaHbl AEWCTBMEM ITUX
YCTPOWCTB Ha arperaTtbl (3Heprobnoku).

3.3.71. CpepnctBa TenemexaHUKM .JOMKHbI obecnevvBaTh BBOA WMHGOPMaUMM O MEpeTokax Mo KOHTPONMPYEMbIM
BHYTPUCUCTEMHbBIM N MEXCUCTEMHBIM CBA3SIM, Nepeaady ynpasnsioLmMx BO3OENCTBUI U curHanos oT ycTponcts APYUM Ha
00BbEKTBI YyNpaBneHus, a Takke nepegady HeoOXoAMMOM MHCOPMaLUM Ha BbILLECTOSILLMIA YPOBEHD YNpPaBieHus.

CymmapHoOe 3Ha4eHve curHanoB B CPeACcTBax TenemexaHuky n ycrponcrsax APYM He gomkHO npesbiwaTh 5 C.

ABTOMATWUYECKOE NMPEAOTBPALLEHUE HAPYLUEHUA YCTONYMBOCTU

3.3.72. YcTpoincTBa asBTOMaTU4ECKOro MpedoTBpaLlleHUs HapyLeHUA YCTOMYMBOCTU 3HEProcUCTEM  OOSKHbI
npegycMaTpuBaTbCs B 3aBUCMMOCTU OT KOHKPETHbIX YCIIOBUI ram, rae 3TO TEXHUYECKN Y SKOHOMUYECKM LienecoobpasHo,
- ANS COXpaHeHWs OMHAMMUYEeCcKOW YCTOMYMBOCTM M obecrnevyeHuss HOpMaTMBHOIO 3anaca CTaTUY4ecKoW YCTOMYMBOCTU B
rocneaBapuiHbIX PexmnMax.

YcTponcTBa aBTOMaTMYeCcKoro npefoTBpaLLeHss HapyLIeHUss YCTOMYMBOCTU MOTYT nNpeaycMaTpuBaTbCs Ans AencTsng
B cny4vaax:

a) OTKIoYEHUs NUHUKM 6e3 MOBpEXAEeHWsl, a Takke Npy NOBPEXAeHUsiXx B pesynbtate oaHodasHbix K3 npu pabote
ocHoBHOM 3awmnTbl 1 OAIB B BO3MOXHbIX peXuMax MOBbLILEHHON 3arpy3ku anektpornepenaydy M B PEeMOHTHbIX CXxemax
ceTu; AonycKaeTcsi NPUMEHEHNE YCTPOWCTB aBTOMATMKM NMPY 3TUX MOBPEXOEHMSAX U B HOpMAsbHbIX CXEMaX U pexumax
3HEpProcUcTEMbI, €CMu HapylUeHWe YCTOWYMBOCTM B pe3ynbTaTe OTKa3a aBTOMAaTMKM He MOXET MPUBECTM K MoTepe
3HAYUTENBbHOM YacTu Harpy3ku sHeprocucTemsl (Hanpumep, 3a cdet aenctems AYP);

6) OTKIMIOYEHUS NIMHWIA B pesynibTaTe MHorodasHbix K3 npu paboTe OCHOBHOW 3aLiMTbl B HOPManbHOW U PEMOHTHOM
CXeMax CeTu; OOoMNyCcKaeTCcs He yuMTbiBaTb Haubornee pefkue pexuMbl MOBLILEHHON 3arpysku anekTponepenay;

B) OTKasoB BblknoyaTens c¢ pgencresnem YPOB npu K3 B HOopmanbHOM pexume paboTbl 3HEprocuctembl M B
HOpMarbHON cxeme paboTbl ceTu;

I') NONHOro pasgeneHna 3HeprocuctemMbl Ha HECUHXPOHHO pa60Tarou.|,V|e 4YacTun anektponepenady B HOpMalibHOM
pexunme;

[0) 3HAYNTENbHOro asapuiHOro JdeduumMta UMM  KU30bITKA MOLLIHOCTM B OAHOW W3 COEAMHAEMbIX 4acTei
3HEeproo6bLeaNHEHS;

€) pabotbl yctporicte BAINB nnu AlNB B HOpManbHbIX CXEME U PEXUME.
3.3.73. YcTporicTBa aBTOMaTMYeCKOro npegoTBpaLleHns HapyLleHUn yCTOMYMBOCTM MOTYT BO34eNCTBOBAThL Ha:

a) OTKIoYeHMe YacTu reHepaTopoB MMAPO3NEKTPOCTAHLUMIA U KaK UCKIHOYEHME - reHepaTopoB MMM GIIOKOB TEMmnoBbIX
3MeKTPoCTaHLMi;

6) ObICTPOE CHWXKEHWME UMW YBEMUYEHUE Harpy3ku napoBbiMU TypOuHamu B npeenax BO3MOXHOCTEN TEMNOCUITOBOIO
obopynoBaHus (6e3 nocneayoLwero aBToMaTMYeCcKoro BOCCTAaHOBIEHUS NPEXHEN Harpy3sku);

B) OTKIMIOYEHME (B UCKIIOYUTENBHBIX Cry4asx) YacTu Harpyskvu notpebutenen, nerko NepeHoCsLUmMX KpaTkoBPEMEHHbIV
nepepbiB 3nekTpocHabxeHns (cneunanbHoe aBToMaTUYecKoe OTKIIOYEHME Harpy3Kku);

I') AeneHne 3HeprocnucTem (ECJ'IM YKa3aHHbl€ BbilLEe MeponpuaTua He,CI,OCTaTO‘-IHbI);

[) KpaTKOBpeMeHHOe ObICTpOe CHWXKEHME Harpys3kM napoBblX TypOUH (C nocrneaylowyM aBTOMAaTUYECKUM
BOCCTaHOBNEHUEM NPEXHEN Harpysku).

YcTponctea aBTOMAaTMYECKOro npeaoTBpalleHNs HapyLeHWn YCTOWYMBOCTU MOTYT W3MEHSiTb pexum paboThbl
YCTPOWCTB NPOSOSbHON M NOMEePEeYHON eMKOCTHON KOMMNeHcauuy 1 apyroro obopynoBaHus anektponepenayn, Hanpumep
LUYHTUPYIOLNX PEeakTopoB, aBTOMaTUYECKMX perynstopoB Bo30OyxaeHusi reHepaTopoB M T. M. CHMXeHUe aKTMBHON
MOLLHOCTM 3MNeKTpoCTaHuMin npu nospexaeHusix no 3.3.72, nn. a n 6, xenatenbHO orpaHM4nBaTb TeM 06bEMOM U B
OCHOBHOM TeMW Cryyasmu, korga 970 He BefeT Kk AevictBuio AYP B aHeprocucteme unu K ApyruM HebnaronpusaTHbIM
nocneacTBUsM.
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3.3.74. 'HTEHCMBHOCTb ynpaBnsioLWmX BO3OeNCTBMI, NogaBaeMbIX YCTPOMCTBaMU aBTOMAaTUYECKOro npeaoTepaLleHuns
HapyLUEHWUIA YCTOMYMBOCTU (HAanpMMep, MOLLHOCTb OTKIMHOYaeMbIX reHepaTopoB UMK rMyOuHa pasrpysku TypOuWH), JOMmKHA
onpenensitbCs MHTEHCMBHOCTL BO3MYLLAIOLLEro BO3AENCTBUA (Hanpumep, cOpoc nepesaBaeMon akTUBHOW MOLLHOCTY Npu
BO3HUKHOBEHMU K3 1 NpOAOImKUTENBHOCTL MOCMNEAHEr0) UM NEPEXOAHOro npouecca, MUKCUPYeMbIX aBTOMaTUYECKU, a
Takke TSKECTbIO WCXOQHOTO pexuma, (UKCUPYEMON TaKkkKe aBTOMATUYECKM WIM, B UCKMYUTENbHBIX Cryyasix,
nepcoHarnom.

ABTOMATUYECKOE NPEKPALLEHUE ACUHXPOHHOIO PEXXUMA

3.3.75. [Ana npekpalieHus acuHXpoHHoro pexuma (AP) B crnyvae ero BO3HUKHOBEHUS [OSDKHbI B OCHOBHOM
NPUMEHSTLCH YCTPOMCTBa aBTOMATMKX, OTNMYaIOLIME ACMHXPOHHBIN PEXMM OT CMHXPOHHBLIX kadaHui, K3 wunu gpyrmx
HEHOpMarbHbIX PeXMMoB paboThbl.

Mo BO3MOXHOCTW YyKasaHHble YCTPOWCTBa crieayeT BbIMOMHATH Tak, YTOObl OHWM Npexae Bcero cnocobCcTBOBanm
OCYLLECTBIIEHVNIO MEPONPUATUI, HanpaBneHHbIX Ha 0bneryeHne ycrnoBuii peCUHXPOHU3aUuK, Hanpumep:

ObIcTpoMy Habopy Harpysku TypbrHamMm UM YacTUYHOMY OTKIOYEHUIO NoTpebuTenein (B TON YacTu IHEProcUCTEMBbI, B
KOTOPOW BO3HUK OeULMT MOLLHOCTI);

YMEHbLUEHUO reHelepyrou.l,eVl MOLUHOCTU nyTemMm BO34EeNCTBUSA Ha perynaTopbl CKOPOCTU Typ6MH nnn OTKNK4YeHnA
4YacTu reHepaTtopoB (B TOW YacTM SHEPrOCUCTEMbI, B KOTOPOW BO3HUK M36bITOK MOLLI,HOCTVI).

ABTOMaTNYecKoe pasfenieHne SHeprocucTeMbl B 3afaHHbIX TOYKax NPUMMEHSeTCS Mnocrne BOo3HWKHOBeHus AP, ecnu
yKasaHHble MeponpuaTUs He NPUBOAAT K PECUHXPOHM3ALUM NOCHEe NPOXOXAEHUS 3aAaHHOro YMCna LMKIOB KavaHuid, unu
npy ONMTENbHOCTU aCMHXPOHHOIO Xoaa Gornblue 3a4aHHoro npeaena.

B cnyyasax HegonyCTUMOCTM acUHXPOHHOMO PEeXMMa, ONacHOCTU MMM manon 3dekTUBHOCTU pecuHXpoHM3aumnM ans

npexkpawleHna AP HeobxoaMmo wucnonb3oBaTb AefleHUMe C HaMMEeHbLUUM BpemMeHeM, MNnpu KOTOPOM obecneunBaeTcs
yCTOW—MBOCTb no Apyrnm CBA3AM U CenekTnBHoe OencTene aBTOMaTUKN.

ABTOMATUYECKOE OrPAHUNYEHUE CHUXEHUA YACTOTDI

3.3.76. ABTOMaTM4eCcKoe OrpaHUYeHMEe CHWKEHUS 4acTOTbl AOJPKHO BLIMOMHATECA C TakUM pacyeToM, 4ToObl npwu
no6oM BO3MOXHOM AedULNTE MOLLHOCTM B SHEProoObeANHEHUN, SHEPrOCUCTEME, SHEPIOY3rie BO3MOXHOCTb CHUXEHMUS
4acToThbl HWKe YpoBHSA 45 My Gbina ncknioyYeHa NonHOCTLI0, Bpemsi paboThbl ¢ YacToTow Huke 47 'y He npesbiwano 20 ¢, a
c yactoTon Hmxke 48,5 'y - 60 c.

3.3.77. Cncrema aBTOMaTU4ECKOrO OrpaHUYEeHNs CHUXKEHUS YacTOThbl OCYLLECTBISIET:

aBTOMaTM4YECKMIA YacTOTHbIN BBOZ, Pe3epBa;

aBTOMAaTMYECKYH YaCTOTHYHO pasrpy3ky (AYP);

OOMOMHUTENBHYI0 pasrpy3ky;

BKITIOYEHME MUTaHWUSI OTKITIOYEHHbIX NOTpebuTenen npyu BocctaHoBneHun Yactotsl (YATMB);

BblAENEHNEe 9NEeKTPOCTaHUMA WM reHepaTopoB CO CGaJ’IaHCMpOBaHHOI;I Harpy3K0|7|, BblAENNEHNe reHepaTtopoB Ha
nuTaHne cobCTBEHHbIX HY>XO ANEKTPOCTaHLUUNA.

3.3.78. ABTOMaTUYeCKUii BBOL pe3epBa NpU CHKEHUM YacTOTbl JOJDKEH UCMONMb30BaTLCSA B MEepBY0 oYepeab, YToGb
Mo BO3MOXHOCTU YMEHbLUMTb OOBLEM OTKMIOYEHUS WM ONUTENIbHOCTb MepepbiBa MUTaHUS NoTpeGuTenen, w
npegycmaTpusaer:

MOBMNN3aLMIO BKITIOYEHHOMO pe3epBa Ha TEMNOBbIX 31eKTPOCTaHLMSX;

aBTOMaTn4eCKni nycK rmgpoarperatoB, Haxo4dAWNXCA B pe3epBe;

aBTOMaTMYECKUA MNEepexo] B aKTUBHbLIN  PeXuUM TMAPOreHepaTopos, pa60Tarou.u/|x B peXunmmMme CUHXPOHHbIX
KOMMNEHCaTopOB;

aBTOMaTMYEeCKUn NycK I'a3OTyp6VIHHbIX YCTaHOBOK.

3.3.79. ABTOMaTMyecKas YacToTHas pasrpyska npegycmaTpvBaeT OTKIHOYEHUe notpebutener HeGonbLIMMU A0NSMMU
no mepe cHwxeHus 4YactoTbl (AYPI) unu no mMepe yBenuueHWsi NPOOOIMKUTENBLHOCTU CYLLECTBOBAHUS MOHMXKXEHHOMN
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yacToTbl (AYPII).

Yctponctea AYP  [oOmKHbI yCTaHaBnMBaTbCA, KaK npaBuiio, Ha noACTaHUMAX 3HEepProcUucTteMbl. ,D,OI'IyCKaeTCﬂ nx
YCTaHOBKa HenocpencTtBeHHO y I'IOTp66VITeJ'IEI7I noa KOHTPOJ1EM 3HEProcUCTeMbl.

O6beMbl OTKMIOYEHUS HArpy3Kkn yCTaHaBNMBAOTCS, UCXOAA U3 obecnedeHns adpdHeKTUBHOCTU MPU MoBbIX BO3MOXHbIX
aeduumTax MOLLHOCTW; OYepefHOCTb OTKMYeHUs BblOuMpaeTca Tak, 4ToObl ymeHbWwWTb yulepbd OT nepepbiBa
3ANeKTpocHabXeHnsl, B YaCTHOCTW [OIDKHO MNPUMEHATbCA Oonbluee 4ucno ycTpoucTB uM oyepeden AYP, Gonee
OTBETCTBEHHbIE NOTPEbUTENN JOMKHBI MoAKNoYaTbCS K 6onee AanbHUM NO BEPOATHOCTH cpabaTbiBaHNs odepensm.

OeiictBne AYP pomkHo GbITb cornacoBaHo ¢ pabotoi yctpoincte AlMNB 1 ABP. HegonycTumo ymeHblueHMe obbema
AYP 3a cyet gencteusa yctponcts ABP unu nepcoHana.

3.3.80. YcTponctsa [OONONHUTENBHOW pPas3rpysku LOMKHbl MPUMEHATLCA B TEeX 3HeprocucteMax WM 4yacTax
39HEpProcucTeMbI, rae BO3MOXHbI OCOOEHHO Gonbluve MecCTHble edULNTBI MOLLHOCTU, NPU KOTOPbIX OEACTBME YCTPOWCTB
AYPI okasbiBaeTca HeAOCTaTOHHO 3H(PEKTUBHBIM MO 3HAYEHMIO U CKOPOCTU Pasrpy3Ku.

HeobxoamMmMoCTb  BbINOMHEHMA AOMOMHWUTENbHOM  pasrpy3kn, ee obbem, a Takke akTopbl, MO KOTOPbIM
ocyulecTBnseTcs ee cpabaTtbiBaHvWe (OTKMIOYEHME MMTAKOWMX 3SMEeMeHTOB, COpPOC aKTMBHOW MOLUHOCTM W T. M),
onpeaensieTcs 3HeprocMcTeMOM.

3.3.81. Yctpoirictea YAIB uvcnonb3yloTcs AN YMEHbLUEHUS MepepbiBa MUTaHUSI OTKMKOYEHHbIX noTpebuTtenen B
YCINOBUAX BOCCTaHOBIIEHUS YaCTOTbl B pe3ynbTaTe peanusauum pe3epBOB reHepUpYyHLLE MOLLHOCTU, PECUHXPOHU3ALUN
UINN CUHXPOHU3aLMy NO OTKITHYMBLLENCS ArekTponepeaaYe.

Mpn pasmelleHnM YCTPOWCTB W pacnpeneneHvm Harpyskm no odepegsam YAIMB cnegyeT yunTbiBaTb CTENEHb
OTBETCTBEHHOCTU noTpebutenein, BEpPOSITHOCTb WX OTKMoYeHua pgenctemem AYP, CNOXHOCTb U ONUTENbHOCTb
HeaBTOMAaTWU4YECKOr0 BOCCTAHOBIIEHUS ANEKTPONUTaHUS (MCXOA4S M3 MPUHATOrO nopsigka obcnyxuBaHus 06bekToB). Kak
npaBumo, oMepeaHOCTb BKIoYeHUs Harpy3ku oT YATB gomkHa GbiTb 06paTHOM NO cpaBHEHUIO C NPUHSITOM Ans AYP.

3.3.82. BblgeneHune anekTpocTaHUUi Unu reHepaTopoB co cbanaHCMpPOBaHHOW Harpyskoi, BbiAENeHWe reHepaTtopos
Ha NUTaHne cobCTBEHHbIX HYXJ NPUMEHSAETCS:

Ana coxpaHeHuda B pa60Te COOCTBEHHbIX HYX[, 9NeKTPOCTaHLu1I;

ONns NpefoTBpalleHMst MONHOrO MOralleHUsl SMEKTPOCTaHUMA MpuM OTKase WM HeaoCTaTovyHOM 3(PdEKTUBHOCTU
YCTPOWCTB OrpaHnyeHnst CHUxXeHus YactoTsl no 3.3.79 n 3.3.81;

ans obecneyvyeHnss NMTaHMs 0cobo OTBETCTBEHHbIX n0Tpe6V|Tene|?1;
B3aMeH [OMNOSTHUTENbHOMN pa3rpys3ku, korga 3To TeXHU4eCKM 1 IKOHOMUYeCkn uenecooGpaaHo.

3.3.83. HeobxoamMMocTb NpMMEHEeHMsT OOMNOMHUTENBHON pasrpy3ku, oobemMbl oTkntodaemon (npu AYP) 1 Bkntoyaemon
(npn YAIB) Harpysku, ycTaBkM MO BPEMEHM, 4YacToTe W APYrMM KOHTPONMpyeMbliM napameTpam Afs YCTPOWCTB
OrpaHNYEHNsT CHMKEHUS YacCTOTbl ONpPeaenstoTCsa Npy dKCrnnyaTtaumMm 3HeprocuctemMm B cooTBeTcTBuM ¢ [TO u gpyrumn
ONPEKTUBHBIMU MaTepuanamu.

ABTOMATUYECKOE OrPAHUYEHUE MNMOBbLIWEHUA YACTOTbI

3.3.84. C uenbio npegoTBpalleHnsl HeAOMNYCTUMOrO MOBLILIEHUS YACcTOTbl Ha TEMMOBLIX CTAHUMSAX, KOTOpblE MOryT
okasaTbcsl paboTalWwyMy napannenbHO C MAPO3NEKTPOCTaHLUUSIMU 3HAYUTENBbHO OOnblUEd MOLLHOCTM B YCHOBUSX
cbpoca Harpysku, LOMMKHbI MPUMEHATLCS YCTPOWCTBA aBTOMATUKW, OENCTBYIOLEN NPU NMOBbLILLEHNM YacToThl Bhile 52-53
lu. OTn ycTporcTBa AOMKHLI B NEPBYD o4yepedb OEWCTBOBaTb Ha OTKIOYeHMe 4vacTu reHepatopoB OC. Bo3MoxHO
npYMeHeHne YCTPOMCTB, AEWCTBYHOWNX Ha oTtaeneHve TOC C Harpyskol, MO BO3MOXHOCTW COOTBETCTBYHOLLENA WX
MoLLHocTur, oT M3C.

Kpome TOro, B y3nax 3HEprocucTembl, copepxalmx Ttonbko IC, OormkHbl NpegycMaTpuBaThCsl YCTPOMUCTBA,
orpaHuYMBaiOLLMe aBapuiiHOE MOBLILIEHUe 4YacToThl 3HadeHueM 60 My 3a cYeT OTKIOYEHUs] YacTu reHepaTopoB Ans
obecrneyeHuss HopManbHoi paboTbl ABUraTenibHOM Harpysku, a B y3nax, coaepxaliux Tornbko TAC, - ycTpoWcTea,
orpaHUYMBaiOLLME ANUTENbHOE MOBLILEHWE YacToTbl 3HAYEHWEM, MPU KOTOPOM Harpyska 3HeproGroKoB He BbIXOAWUT 3a
npegerbl UX PErynMpoOBOYHOTO AManasoHa.

ABTOMATUYECKOE OrPAHUYEHUE CHUXEHUA HAMPAXEHUA

3.3.85. YcTponcTea aBTOMaTUYECKOro OrpaHUYEHUsT CHDKEHUSA HanpshKeHWs OOMKHbI NpefycMaTpuBaTthCs C Lenbio
WCKINIOYEHNS HapYLUEHWS YCTOMYMBOCTU HArpy3kn U BO3HWKHOBEHWSI NaBWHbl HANPSHXKEHUST B NMOcneaBapuiHbIX YCIOBUSX
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pa6OTbI 9QHEepProcucTemol.

YkasaHHble YCTpOMCTBA MOrYT KOHTPONMPOBaTb KPOME 3HAYeHUsl HanpskeHus Opyrve napameTpbl, BKIHYast
NPOM3BOAHYIO HaMNpPSPKEHWs, U BO3AEWCTBYIOT Ha (DOPCUPOBKY BO3GYXAEHNS CUHXPOHHbIX MaLUVH, (DOPCUPOBKY YCTPOMCTB
KOMMeHcaLUmn, OTKMIOYEHUE PEaKTOPOB WM B MOPSAKE WCKIHOYEHWS, NMPYU HeOoCTaTOYHOCTU CETEBbIX MeponpusTUA U
HanuuumM 0GOCHOBaHUS - HA OTKIKOYEHME NoTpebuTenen.

ABTOMATUYECKOE OrPAHUYEHUE NOBbLILWEHUA HANPAXEHUA

3.3.86. C uenblo oOrpaHW4yeHUs1 AMUTENbHOCTU BO3AEWCTBUS MOBLILEHHOIO HanpshKeHWs Ha BbICOKOBOMbTHOE
obopynoBaHNe NUHWIA 3NeKTpornepenadn, aMeKTPOCTaHUMI U NOACTaHUMNA, BbI3BAHHOTO OOHOCTOPOHHUM OTKITIOYEHUEM
a3 NMHUN, AOMKHbI MPUMEHATLCA YCTPOMCTBA aBTOMAaTUKW, OENCTBYOLLME MPU MOBbIWEHUU HanpshkeHus Bbiwe 110-
130% HOMMHanbHOro, NPy HeobXOAUMOCTU C KOHTPOSEM 3HAYEHWUs] U HanpaBieHUs PeaKTUBHOM MOLLHOCTU MO JIMHUSIM
anekTponepeaauu.

OTn ycTponcTBa [OMKHbI AENCTBOBaTb C BbLIAEPXKKON BPEMEHW, Y4uTbiBalOLWen [OMyCTUMYHO ANUTENbHOCTb
nepeHanpsKeHUn U OTCTPOEHHOW OT ANUTENBHOCTM KOMMYTaLUMOHHBIX U aTMOCHEPHbIX NEPEeHanpsKeHun 1 kavyaHun, B
nepByld oO4epedb Ha BKIIOYEHME LUYHTUPYIOWMX PeakTopoB (eCrnvm TakoBble MMEKTCA Ha 9SMeKTPoCTaHuuMuM unm
noacTaHuun, rae 3adMKCMpOBaHO MOBbILLEHWE HaMpsbkeHus). Ecnn Ha aneKkTpocTaHuMM unu NoAacTaHumMn OTCYTCTBYIOT
LUYHTUPYIOLLME peakTopbl, MMeloLMe BbIKMoYaTenu, Uimn BKIIOYEHNe peakTopoB He MPUBOAUT K TpeOyeMOMy CHMKEHUIO
HanpshXeHns, yCTPOWCTBa AOSMKHbI AENCTBOBAaTL Ha OTKIIOYEHWE NIMHWM, Bbi3BaBLUEN MOBbILLEHNE HANPSKEHNS.

ABTOMATUYECKOE NPEOOTBPALLEHUE NMEPEMPY3KU OBOPYOOBAHUA

3.3.87. YcTpoycTtBa aBTOMATMYECKOro MpPefoTBpalleHMs neperpys3km obopydoBaHWs npedHasHayveHbl Ans
OrpaHNYeHns AONUTENbHOCTM Takoro TOKa B NUHMAX, TpaHcdopmaTopax, YCTPOWCTBax MPOAOSbHOW KOMMEHcaumum,
KOTOpbIV NPeBbILIaeT HaMbOoMNbLLNI ANMTENBHO JOMYCTUMBIN 1 fonyckaeTcs meHee 10-20 MuH.

YkasaHHble YCTPOWCTBA [OMXKHbl BO3AEWCTBOBATb Ha pPasrpysky anekTpocTaHuuii, MOryT BO3[eicTBoBaTb Ha
OTKMoYeHVe noTpebutenein W [pOeneHne CUCTeMbl, a B KayecTBe MocnedHen CTyNeHW - Ha  OTKIYeHue
neperpyxatowerocs o6opynosaHus. MNpu 3TOM [OMKHbI ObiTb MPUHATBI Mepbl MO NPeAoTBPALLEHUIO HapyLleHWui
YCTOMYMBOCTU U APYrUX HEBNaronpusTHbIX NOCNEACTBUM.

TENIEMEXAHUKA

3.3.88. CpeacrtBa TenemexaHuku (TeneynpasrneHue, TenecurHanusauus, Tenev3amepeHve u TeneperynupoBaHue)
OOMKHbI MPUMEHATLCA ANS AWCNETYEPCKOro ynpaBneHns TeppuTopuanbHO paccpefoTOMEeHHbIMU SMEeKTPoyCTaHoBKaMu,
CBSI3aHHbIMW OBLWMM pexmMmMoM paboTbl, M UX KOHTpons. Obs3aTenbHbIM YCNOBUEM NPUMEHEHNSI CPEACTB TernemMexaHukm
ABNAETCA Hanuyne TEXHWKO-3KOHOMMYECKOW LienecoobpasHocT (noBbilieHne 3dMEKTUBHOCTU  OUCNETYEPCKOro
ynpasreHus, T.e. ynyylleHne BeAeHUs PEXUMOB U MPOM3BOACTBEHHbIX MPOLIECCOB, YCKOPEHWe NMKB1AALMN HapyLLEeHWU 1
aBapuii, NOBbILLEHNE S3KOHOMUYHOCTU U HaAEXHOCTM paboTbl ANEKTPOYCTaHOBOK, yiyylleHne kavyecTBa BbipabaTbiBaeMon
3HEprnn, CHWXEHWE YMCMEHHOCTU 3JKCMiyaTauMOHHOro nepcoHana u oTkad OT MOCTOSIHHOrO AeXypcTBa nepcoHana,
YMeHbLUEHVe nnoLiaaeln NpoM3BoACTBEHHbBIX MOMELLEHUA 1 T. M.).

CpepncTBa TenemexaHukn MOryT NPUMEHSTLCA Takke And Tenenepefayun curHanos cuctem APYM, npoTrBoaBapuiHom
aBTOMaTMKM U APYrMX CUCTEMHbIX YCTPOWCTB PErynMpoBaHuns 1 ynpaBneHus.

3.3.89. O6bembl TenemexaHusaumm ANEeKTPOYCTaHOBOK AOJDKHbI onpenendaATbCa oTpacneBbiMU UMM BE€OOMCTBEHHbIMU
NONOXEeHNAMU N yctaHaBnmBaTbCA COBMECTHO C obbemamn aBTOMaTU3aLUM. [Mpn aTom cpencrtsa TenemexaHusauumn B
nepByrd o4epenb AOJDKHbl UCNOJ1Ib30BaTbCA ANA c6opa WHopMaLUN O pexnmax pa6OTbI, COCTOAHMN OCHOBHOIO
KOMMYTaUMNOHHOIo O60py,D,OBaHVIF|, M3MEHEHUAX NPU BO3HUKHOBEHWUM aBapUNHBIX PEXUMOB UMM COCTOSAHUN, a Takke Ans
KOHTPONS 3a BbINOSIHEHNEM PacMOPSPKEHUI NO NPON3BOACTBY NepPEKtoYeHn (I'IJ'IaHOBbIX, PEMOHTHbIX, OI'IepaTVIBHbIX) mnn
BeEeHUI0 peXnmMoB 3KCnJiyaTauMoHHbIM I'IepCOHaJ'IOM).

Mpu onpeaeneHnn oGbEMOB TefleMexaH3aLUmmn 3NeKTPOYCTaHOBOK 6e3 NOCTOSHHOIO AeXypCTBa nepcoHarna B Nepsyto
ovyepeab QAOoOmMkHa ObiTb paccMOTpeHa BO3MOXHOCTb MNPUMEHEHUA MpOCTeiilel TenecurHanusaumm (aBapumnHo-
npeaynpeavTensHas TenecurHanvsaums Ha asa unu 6onee curHanos).

3.3.90. TeneynpaeneHve OOMKHO NpedycMaTpuBaTthcs B o6beme, HEOOGX0OAMMOM AN LEeHTPanM30oBaHHOMO peLleHus
3agay no YCTaHOBMIEHMIO HAfEXHbIX M 3KOHOMUYECKU BbITOAHBLIX PEXUMOB PaboThl 3NEKTPOYCTAHOBOK, paboTaloLwuxX B
CMNOXHbIX CETHAX, €CNY 3TW 3a4a4M He MOryT GbiTb pelleHbl cpeacTBaMu aBTOMaTUKN.

TeneynpasneHne OOMKHO MPUMEHATLCA Ha obGbekTax Ge3 MOCTOAHHOIO AEeXypcTBa nepcoHana, AOoMycKaeTcs ero
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npuMmeHeHne Ha o6bekTax C MOCTOSIHHLIM OeXypcTBOoM nepcoHana npu YycrnoBmnm 4YacTtoro u SC*)CbeKTMBHOFO
Mncnonb3oBaHUA.

[ns TeneynpaBnsieMblX aNeKTPOYCTaHOBOK onepauun TeneynpaeneHusl, Tak e Kak U Ae/CTBUE YCTPOMCTB 3alluTbl 1
aBTOMaTVKU1, He JOMMKHbI TpeboBaTh AOMOSTHUTENBHBIX ONEePaTUBHBIX NEPEKIoYEeHU Ha MecTe (C Bbie340M UM BbI3OBOM
onepaTuBHOIO nepcoHana).

I'Ipm NPUMEPHO paBHOLEHHbIX 3aTpatax U TEXHUKO-OKOHOMUYECKMX MoKazaTendax npegnoyvteHne OOJMKHO OoTAaBaTbCA
aBToMaTtmMsauum nepen teneynpasneHnem.

3.3.91. Tenecurhanusaumsa JomkHa npegycMaTpuBaThCs:

ana 0T06pa)KEHVI$| Ha ONCNeT4YepCKUX NyHKTax NonoXeHna n CoCToAHnA OCHOBHOINO KOMMYTaLMOHHOIO OGOpyD,OBaHVIFI
TeX 3IeKTPOYyCTaHOBOK, HaxogALWUXCA B HenocpeaCTBEHHOM onepaTtuBHOM ynpaBlnieHun unn BegeHun ancnetyepcknx
MYHKTOB, KOTOpPblE MMEKT CyLleCTBeHHOe 3Ha4YeHne and pexmmva pa60TbI CUCTEMBbI 3Hepr00Ha6)KeHVIF|;

Ansi BBoAa UHMOpPMaLMY B BbIYMCIIUTENbHbIE MALUUHBI UK YCTPONCTBa 06paboTkn nHdopmaumu;
ANs nepefavn aBapuiHbIX U NpeaynpeavTenbHbIX CUrHanoB.

TenecurHanusaumss ¢ ONEKTPOYCTaHOBOK, KOTOpble HaxoOATCA B oOnepaTtuBHOM  ynpaBli€eHUU  HECKOJIbKUX
OncneT4epcknx NyHKTOB, KaK npaBuno, AOOJIKHaA nepenaBaTtbCA Ha BbILLECTOALWMNN  ANCNETYEPCKUI NYHKT nNyTem
peTpaHcnaumm nnun 0T60pa C HMWXecCTodlero amcneT4epckoro nyHKTa. Cuctema nepegadn UHgopmaummn, Kak npasuno,
OOJDKHA BbINONHATLCA He Bonee Yyem ¢ ogHOM CTyneHblo peTpaHcnaunn.

D,J'Iﬂ TenecurHann3aumm cocTtoAaHna WM norioXXeHus OGOpy,D,OBaHVIFl ONEeKTPOYCTaHOBOK, KaK npaBwuino, AOoJnKeH
MCMOMb30BaTLCS B KAYECTBE AaTynKa OAMH BCMOMOraTebHbIA KOHTaKT UMW KOHTaKT pene-nosTopuTend.

3.3.92. TeneusmepeHusi [OkHbI OGecneuuBaTb MNepefady OCHOBHBIX 3MEKTPUYECKUX UMM TEXHONOMMYecKux
napameTpoB (XapaKTepu3ytoLmnxX pexuMbl paGoTbl OTAEMNbHBIX 3MEKTPOYCTaHOBOK), HEOBXOAUMBIX [Msl yCTaHOBIEHUS U
KOHTPOIS ONTUMASIbHBIX PEXMMOB pPaboTbl BCEN CUCTEMbI SHEPrOCHABXEHUSI B LIENOM, a Takke Ans npefoTBpalleHus
UNU NKBUZALMM BO3MOXHbIX aBapUAHbIX NPOLECCOB.

TenemamepeHMﬂ Hanbornee BaXHbIX napamMeTpoB, a TakKkKe napamMmeTpos, HeobxoaumbIx Ans nocneuyrou.leﬁ
peTpaHcnaummn, CyMmMmmnpoBaHna Unn pernctpaunn, OoJKHbl BbINOJTHATLCA, Kak npaBuio, HenpepbiBHbIMUA.

Cuctema nepenayun TeHeMSMepeHMVI Ha BblllecTodlne amcnetTyepckme NyHKTbl, Kak npaBuio, OOfMKHa BbINOJTHATLCA
He Bornee 4YeM ¢ OAHOM CTYNeHblo peTpaHCcnAaunn.

TenenamepeHus napameTpos, He Tpe6yrou.w|x MOCTOAHHOIO KOHTPOJ1A, OOJKHbI OCYLLECTBNATbCA Nepnogndeckm mnnm
Nno BbI30OBY.

Mpy BbLINOMHEHWN Tenenm3MepeHun [OMKHbl Y4YUTbIBATbCA HEOBXOAMMOCTb MECTHOro oTcyeTa napameTpoB Ha
KOHTPONUpYyeMbIX MyHKTax. MsmeputenbHble npeobpasoBaTtenu (AaTtyvku Tenensamepenuii), obecneymsaroLle MeCTHbIN
OTCYEeT MOoKa3aHuW, Kak NpaBuro, AOMKHbI YCTaHaBNMBaTLCS BMECTO LUMTOBLIX NPUOOPOB, ecnu nNpu 3TOM COXpaHAeTcH
Krnacc TOYHOCTU n3mepeHui (cm. Tarke rm. 1.6).

3.3.93. O6bembl TeENeMexaHU3aLUmMn 3MeKTPOYCTaHOBOK, TpeGOBaHNS K YCTPOMCTBaM TENEMEXaHWUKM U KaHanam CBs3u
(TpakT Tenenepegaun) Npu UCNONb3OBAHWKM CPEACTB TerieMexaHuku AN Lernei TeneperynMpoBaHus onpeaensiorcs B
YacTy TOYHOCTM, HaEXHOCTW W 3anasfplBaHusi MHGOPMaLUM NPOEKTOM aBTOMaTMYEeCKOTo PEryrnupoBaHWs 4acToTbl U
MOTOKOB MOLLHOCTM B OBGBbEAVHEHHBbIX 3HEprocucteMax. TeneumamepeHus napamMeTpoB, HEOOXOAUMbLIX [AMsi CUCTEMBI
aBTOMAaTUYECKOrO PErynMpoBaHuUsi YacTOThbl U MOTOKOB MOLLHOCTM, AOJDKHbI BbINOMHATHCS HEMPEpbIBHLIMU.

TpakT Tenenepegayu, MCMOMb3yembll ANS W3MEPEHUs MOTOKOB MOLLUHOCTW, a Tawkke AN nepefayn CurHanos
TEneperynMpoBaHWs Ha OCHOBHblE WMW TPYMNMy Perynupylowwmx 3reKTPOCTaHUMI, Kak npaBuio, OOMKEH WMETb
Ay6nupoBaHHbI KaHan TenemMexaHuku, COCTOSILLMIA U3 ABYX HE3ABUCHMMbIX KaHaIOoB.

B yCTpOﬁCTBaX TenemMexaHukM [OOSKHbl  OblTb npegycMoTpeHbl  3allnThbl, BOS,EleIZCTBy}OLIJ,VIe Ha Ccucremy
aBTOMaTM4eCKOro perynmpoBaHua npu pasfinyHbiX NOBpEeXOeHUAX B yCTpOVICTBaX nUnn KaHanax tenemMexaHukn.

3.3.94. B kaxgom oOTAEnbHOM criyyae [JofhkHa ObiTb paccMoTpeHa LenecoobpasHOCTb COBMECTHOMO peLLeHUst
BOMPOCOB TenemMexaHu3aumn (0COGEHHO MpY BLIMOMHEHUM KaHanoB TereMexaHuky W OWUCNEeTYEPCKUX MyHKTOB) B
cucTEMax a3nekTpo-, raso-, BOAO-, TEMMO- M BO3OYXOCHAOXKEHWS W YIIMYHOTO OCBELLEHWSl, KOHTPOMS W yhpaBreHust
NMPOM3BOACTBEHHLIMW NPoLEccamm.

3.3.95. infA KpynHbIX NOACTAHUMIA W 3NEKTPUYECKMX CTaHLUMA ¢ BOMbLUMM YMCIIOM FreHepaToOpoB M MpW 3HAYUTENbHbIX
paccTofHMAX OT MAaLUMHHOrO 3ana, MOBbICUTENbHOW MOACTAHUMW W APYIUX COOPYXEHWUN 3SMNeKTpocTaHumMm [0
LeHTparnbHOro NyHKTa ynpaBneHust Npu TexXHUYecKon LenecoobpasHocTu HeobxogauMo npedycMaTpuBaTth CpeacTBa
BHYTPUOOBEKTHOW TenemexaHusaumm. Obbembl CcpedcTB BHYTPMOOBLEKTHON TenemexaHu3auuvm AOMKHbl BbionpaTtbcs B
COOTBETCTBMU C TPeBOBAHNAMU TEXHONOrMYECKOro yrnpaBfieHWNs SMEeKTPOCTaHUUA, a TakkKe C TEXHWKO-3KOHOMUYECKUMU
nokasaTensMu nNpyu KOHKPETHOM NPOEKTUPOBAHNN.
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3.3.96. I'Ip|/| COBMECTHOM nNMpPUMEHEeHUN pasfindHbIX CUCTEM TeneMexaHukn Ha OAHOM [OUCneT4epCKOM NyHKTe
onepauun, nponssoanmble gucneT4epom, AOJKHbI ObITb, Kak npasuno, o gMHaKoBbIMU.

3.3.97. lNpn npumeHeHun yCTpOI;ICTB TeneMexaHukn [ormkHa ObiTb npegycMoTpeHa BO3MOXXHOCTb OTKITOYEeHUA Ha
MecTe!:

OOHOBPEMEHHO BCEX Lenew TeneynpaeneHus U TenecurHanusauum npu noMoLyyM YCTPOWCTB, 06pasytolimx, Kak
npaBuIo, BUAUMbIN paspbiB Lienu;

Lenen TeneynpasneHus U TenecurHanusaumm Kaxaoro oGbekTa ¢ MOMOLLbIO CreumarnbHbIX 3aXUMOB, UCTbITAaTENbHbIX
GNOKOB 1 ApYr1X yCTPOMCTB, 06pasyoLLmnX BUAUMEIA paspbiB LEenu.

3.3.98. BHelUHME CBA3M YCTPONCTB TENEMEXAHUKN JOMKHbI BbIMOMHATLCA B COOTBETCTBMU C TpeboBaHuaMu . 3.4.

3.3.99. 3nekTponamepuTernbHble NpubopbI-NpeobpasoBaTeny (OaTyukU TENeM3MepeHnin), SBRsSACL CTaLMOHaPHBIMM
aneKTponsmMepuTenbHLIMU NPpUGopamMm, OOMKHbI yCTaHAaBMNMBATLCA B COOTBETCTBUM C . 1.6.

3.3.100. B kauvecTBe kaHanoB TeremMexaHukn MoryT ObiTb MCMONb3OBaHbl MPUMEHSEeMble ONA APYrux uenew unm
camocTosnTenbHble NPoBOAHbIE (kabernbHble 1 BO3AYLIHbIE, YNNOTHEHHbIE U HEYNIIOTHEHHbIE) KaHarbl, BbICOKOYACTOTHbIE
kaHanbl no BJ1 n pacnpegenutensHow ceTu, paamo 1 paguopenenHble KaHarnbl CBSA3W.

BbiGop cnocoba opraHuM3aumMu kaHanoB TerieMexaHWKW, WCMOoNb30BaHWe CyLEeCTBYIOLWMX WM - opraHusauus
CaMOCTOATESIbHbIX KaHamnoB, HeoGXoAMMOCTb PEe3epBUPOBaHUS  OOSDKHbI  ONpPedensTbCs  TEXHUKO-IKOHOMMUYECKOW
LienecoobpasHOCTbI0 U TpebyeMoln HaaeXXHOCTLIO.

3.3.101. Ons pauvoHanbHOro WUCMONb30BaHWSA annapaTtypbl TenemMexaHukM W KaHanoB CBA3W npu obecneyeHun
HeobXxoAMMON HaaeXHOCTU M JOCTOBEPHOCTU Nepeaayun nHopmaummn JonyckaeTcs:

1. TenemsmepeHme MOLLUHOCTU HECKOINbKMX NapannenbHbIX NNHUA aneKkTponepena4vn ogHOro HanpsaXXeHusa BbINOJNHATb
KakK OOHO TenensmepeHune cymmapHoﬁ MOLLIHOCTMW.

2. Ans TeneusmepeHusl Mo BbI30BY Ha KOHTPONMPYEMOM MyHKTE MPUMEHATb obLiMe YCTpoMCTBa AN OOHOPOAHbIX
M3MEPEHWIA, a Ha AUCNEeTYEPCKMX NYHKTaX - obLe NpuGopbl ANs U3MEPEHMiA, NOCTYNaKLWMX C Pa3HbIX KOHTPOIMPYEMbIX
MYHKTOB; NPU 3TOM [0JKHa ObITb UCKMIOYEHA BO3MOXHOCTb OZHOBPEMEHHO Nepedayn Unm npuema UsmepeHuil.

3. Ona cokpalleHuss obbema TeneusmMepeHuil paccMaTpvBaTb BO3MOXHOCTb 3aMeHbl WX TernecurHanusaumen
npenenbHbIX 3HAaYEHW KOHTPONMMPYEMbIX MapaMeTpoB UMW YCTPOWCTBaMW CUrHanuM3aumMu U peructpaumm OTKITOHEHUiA
napameTpoB OT YCTAHOBMNEHHON HOPMBbI.

4. [Ina ogHOBPEMEHHOW Nepedayn HeNpepbIBHbIX TENEN3MEPEHUN U TenecurHanmaalmm Mcnosb3oBaTb KOMMIEKCHbIE
yCTpOVICTBa TenemMexaHuKkn.

5. Pabota ogHoro nepefaroLlero yCTpoMcTBa TeNEeMeXaHWKU Ha HECKOMNbKO AUCNETYEPCKMX MyHKTOB, a Takke OAHOro
YCTPOWCTBA TeNeMexaHUKu AUCNeTYEepPCKOro NMyHKTa Ha HECKOMNbKO KOHTPONMPYEMbIX MyHKTOB, B YacTHOCTM Ans cbopa
MHGOPMaLMM B FOPOACKMX U CEMNbCKUX pacnpenenuTenbHbIX CeTsiX.

6. PeTpaHcnsiuMsi Ha AUCNETYEPCKWA MYHKT MpeanpusiTUs 3MekTpoceTerd C OUCMETYEpCKUX MyHKTOB Y4acTKOB
3NeKTPUPULIMPOBAHHBIX XeMNe3HbIX AoPOor TENECUMrHaNM3aumumn U TenensMepeHuii C TAroBbIX NOACTAHLIMIA.

3.3.102. MNuTaHne ycTpONCTB TeNeMexaHunkn (kak OCHOBHOE, TaK U pe3epBHOE) Ha AMCMNETYEPCKMX N KOHTPONMPYEMbIX
NyHKTax AOJMKHO OCYLLECTBIATLCS COBMECTHO C NMUTAHMEM annapaTtypbl KaHaroB CBA3M U TeNeMEXaHUKN.

Pe3sepBHoe nmuTaHvWe yCTPOWCTB TENEMEXaHWKN Ha KOHTPOMMPYEMbIX MYHKTax C OnepatuBHbIM MEpPeMEHHbIM TOKOM
OOMKHO MpeaycMaTpmMBaThbCs NPU HanMyMM UCTOYHUKOB PEe3epBMPOBaHUA (OpyrMe CEeKuuM CUCTEM LUWH, pe3epBHble
BBOAbl, aKKyMynsaTOpHble ©GaTapen YCTPOMCTB KaHamnoB CBS3W, TpaHcgopmaTtopbl HanpsiKeHuss Ha BBOAax, OTOOp OT
KOHOEeHcaTopoB CBA3W W T. n.). EcnuM pesepBHble WCTOYMHUKM MUTaHWS AN Kakvx-nubo Apyrux uenen He
npegycMaTpuBaloTCsi, TO pe3epBUpOBaHWE MUTaAHWUSA YCTPOWCTB TelleMEexaHuku, Kak MpaBwuro, He [OOIMKHO
npegycmaTpuBaTtbcs. Pe3epBHOe nuTaHMe YCTPOWCTB TefeMexaHWKM Ha KOHTPONMPYEMbIX MYHKTax, WMELmMX
aKKyMynaTopHble 6aTapen onepaTMBHOIO TOKa, JOMMKHO OCYLLECTBNAATLCS Yepes npeobpasosaTtenu. PesepBHoe nutaHue
YCTPOMCTB TenemMexaHWK1, YCTAHOBMIEHHbIX Ha OWCNEeTYEePCKMX MYHKTax obbeAMHEHHbIX 3HEepProcMcTeM W NpeanpusaTui
3MeKTpoceTew, AOMKHO OCYLLECTBNSATLCA OT HE3aBMCUMBbIX MCTOYHUKOB (aKKyMynATopHon 6aTapen ¢ npeobpasosaTtensamm
NMOCTOSIHHOIO TOKa B NepeMeHHbIN, ABUraTens-reHepaTopa BHYTPEHHEro CropaHns) COBMECTHO C YCTPOMCTBaMM KaHarnos
CBSI3U U TENeMexXaHuKK.

Mepexon Ha paboTy OT UCTOYHMKOB PE3EPBHOMO MUTAHUS MPU HapYyLLUEHUN 3NEKTPOCHABXKEHNS OCHOBHBLIX MCTOYHUKOB
JOMmKeH OblTb aBTOMaTu3MpoBaH. HeobGXxoaMMOCTb  pes3epBMPOBaHMS  MUTAHUMS  Ha  OMCTEeTYEPCKUX  MyHKTax
NPOMBILLIEHHbIX NPeanpuUATUA JoSMKHA onpenensTbcs B 3aBUMCMMOCTM OT TpeboBaHuii Mo oGecneyeHuo HadeXHOCTU
3HeprocHabxeHus.

3.3.103. Bcs annapaTtypa M nNaHenu TefleMexaHuWkuM [OOIKHbl MMEeTb MapKMpOBKY M YCTaHaBNMBATLCA B MecCTax,
YAOBHbLIX ANS SKCnyaTauuu.
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MnaBa 3.4

BTOPUYHbIE LIEMNA

3.4.1. Hactoswaa rnasa [lpaBun pacnpoCTpaHseTcss Ha BTOPUYHbIE Lenu (u,enm ynpasrieHua, curHannsauuu,
KOHTPONS, aBTOMaTHKN U penenHomn 3aLIJ,VITbI) 3NEeKTPOyCTaHOBOK.

3.4.2. Paboyee HanpskeHMe BTOPUYHBIX LEMen MpUCoeaMHEeHUsl, KOTOpPOe He WMeeT CBA3M C  ApYrMu
npucoeavHeHnsaMM 1 annapaTypa KOTOpPOro pacrnosioXeHa OTAenNbHO OT annapaTtypbl APYrMX MPUCOEAUHEHWI, OOIMKHO
6bITb He Bbiwe 1 kKB. Bo Bcex ocTanbHbIX cnydasx paboyvee HanpspkeHWe BTOPWYHBIX Lienen A0mKHO 6biTb He Bbiwe 500
B.

McnonHeHve npucoeamHsieMblx anmnapaToB AOMKHO COOTBETCTBOBaTL YCMOBUSIM OKpyXKatoLlen cpeabl U TpeboBaHusM
0©e30nacHoOCTU.

3.4.3. Ha anekTpoCTaHuuMaX M NOACTaHUMSX AN BTOPUYHbLIX Lenen cnegyet NpUMEHATb KOHTPOJbHbIE kabenu c
antoMUHUEBBIMW XUnaMu U3 NonyTBEPAOro antoMuHnA. KoHTposnbHble kabenu ¢ MeaHbIMK Xunamm cnenyeT NpUMeHATb
TOJ1IbKO BO BTOPUYHbIX Lendax:

1) anekTpocTaHumii ¢ reHepaTopaMm MOLUHOCTbL0 6onee 100 MBT; npy 3TOM Ha 3neKTpoCTaHUMAX OMS BTOPUYHOWM
KOMMyTauuMM U OCBELLEHUS] OOBLEKTOB XMMBOLOOYMCTKM, OYUCTHBLIX, WHXEHEPHO-ObITOBLIX W  BCMoMoraTesbHbIX
COOPYXXEHUI, MEXaHWYeCKUX MaCTEepPCKMX MW TMYCKOBbIX KOTEMbHbIX CcrieayeT MpUMEeHsTb KOHTpOJSibHble kabenu ¢
antoMUHUEBBLIMU XUMaMu;

2) PY wn nogctaHuuii ¢ BbiclumMm HanpsbkeHnem 330 kB u Bbiwe, a Takke PY M noacrtaHuui, BKMOYaeMbIX B
MEXCUCTEMHbIE TPAH3UTHbIE JINHUM 3feKkTponepeaayu;

3) avddpepeHumanbHbIX 3alMT WKMH U YCTPOWCTB pe3epBMpOBaHUSA OTKasa Bbikmovatenen 110-220 kB, a Takke
CpeACTB CUCTEMHOW NPOTMBOABAaPUAHON aBTOMATUKY;

4) TeXHONOrM4YeCKUx 3aLLmT TENMOoBbIX 3NEKTPOCTaHLUNR;
5) ¢ pabo4mm HanpsikeHnem He Bobiwe 60 B npu anameTtpe xun kabener un nposogos Ao 1 MM (cM. Takke 3.4.4);
6) pa3melllaemMbix BO B3pbIBOONACHbIX 30Hax knaccos B-| n B-la anekTpoctaHuuii 1 nogcTaHuuii.

Ha npombilneHHbIX npeanpuaTUsaX AN BTOPUYHBLIX Lenen cnegyeT MPUMEHSTb  KOHTPOSbHble kabenn ¢
antoMOMeAHbIMU UM antoMUHUEBBIMW XUNaMn U3 NoNyTBepaoro antoMmnHnA. KoHTponbHble kabenu ¢ MeaHbIMU XXunamm
cnepyeT MPUMEHHATb TONbKO BO BTOPUYHBLIX LENsX, pasmMellaeMbiX BO B3pbIBOOMAaCHbIX 30Hax knaccos B-l1 u B-la, Bo
BTOPUYHBIX LENAX MEeXaHW3MOB [OOMEHHbIX W KOHBEPTEPHbIX LEXOB, MMaBHOM IUHWM OBGXMMHBIX WM HenpepbiBHbIX
BbICOKOMNPOW3BOAMTENbHbIX NMPOKaTHBIX CTAHOB, 3N1EKTPONPUEMHMKOB 0co60M rpynnbl | kaTeropun, a Takke BO BTOPUYHBLIX
Lensx c pabounm HanpsikeHneM He Boiwe 60 B npu anameTpe xun kabenen n nposofos 4o 1 MM (cM. Takke 3.4.4).

3.4.4. Tlo ycnoButo MexaHN4eckon NPOYHOCTU:

1) XWUnbl KOHTPOJIbHbIX kabenen gns NpPUCoOeaMHEHNS Mo BUHT K 3aXMMam NaHenen u annapatoB LOMKHbl UMETb

2 2
ceyeHust He meHee 1,5 Mm 2(a npv NPMMEHEHUM cneLmanbHbIX 3aXUMOB - He meHee 1,0 Mm ) Ans mean n 2,5 mm  gns

2 2
anioMUHUS; ONS TOKOBbIX Lenen - 2,5 MM ans meam u 4 MM Ans antoMUHNS; ANt HEOTBETCTBEHHbIX BTOPUYHbIX Lenewn,
ansa uenen KOHTPONA 1 CUrHanmsauum gonyckaeTca npucoegnHeHne nog BUHT kabeneln ¢ MEAHbIMU Xunammn ceveHnem 1

2
MM

2) B uenax ¢ pabounm HanpsbkeHnem 100 B u Bbiwle cevyeHne megHbIX Xun kabenen, NpUcoeamHsIEMbIX MaAKOW,

2
[OIMKHO ObITb HE MeHee 0,5 MM

3) B uensx ¢ pabounm HanpsikeHnem 60 B n Hxe gnameTp MeaHbIX xun kabenewn, npucoeanHsieMbIX Navkon, JOMKeH
6bITb He MeHee 0,5 MM. B ycTpoiicTBax CBA3M, TeneMexaHnkn 1 UM NogoOHbIX NNHENHbIE Lienun crnegyeT NPUCOeAUHATL K
3a)XMMaM Moj BUHT.

MpvcoeanHeHne 0QHONPOBOMOYHBIX XWUM (MOA BUHT UM NANKOW) JONYCKaeTCsH OCYLLEeCTBSATb TONbKO K HEMOABMXHBIM
anemeHTam annapatypbl. [lpucoegvHeHne Xun K MOABWXHBIM WAW BbleMHbIM 3fieMeHTaM annapaTtypbl (BTblYHbIM
coeAnHuTensM, BbleMHbIM Gnokam v Ap.), a Takke K maHensM W annapartam, NoABepXeHHbIM Bubpauuu, cnepyet
BbINOMHATE MMOKNMMK (MHOTONPOBOMOYHBIMM) XXUNAMMU.

3.4.5. CeyeHne xwun kabenen n NpoBOAOB AOMKHO YAOBMNETBOPATH TpeboBaHusaM mnx 3awmtbl oT K3 6e3 Bbiaepxku

BpeMeHn, [onyCcTUMbIX AONUTEeNbHbIX TOKOB COrMacHoO . 1.3, TepMVI‘-IeCKOVI CTOMKOCTU (,EU'IH uenen, noyumx ot
TpaHC(*)OpMaTOpOB TOKa), a Takke obecneuymBaTtb pa60Ty annapaTtoB B 3ajaHHOM KIacce TO4YHOCTW. I'Ipm 3TOM OOJIKHbI
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ObITb cOGMNOAEHbI CrieaytoLLmMe YCroBUs:
1. TpaHcdopmaTopbl TOKa COBMECTHO C AMEKTPUYECKUMM Lienamu OOMKHbI paboTaTb B Knacce TOYHOCTY:
AN pacyeTHbIX CYETYMKOB - Mo . 1,5;

ONst M3MepuTenbHbIX npeobpasoBaTtenelt MOLWHOCTM, MUCNOMb3yeMbIX AN BBOAA MHGOPMauuM B BbIYMCIIUTENbHbIE
YCTPOWCTBA, - No M. 1.5, kak Ans CHETYMKOB TEXHUYECKOTO YYeTa;

ana WnTtoBbIX I'IpI/I60pOB N U3MepuUTenbHbIX npeo6pasoBaTene|71 TOKa U MOLLHOCTU, UCNonb3yeMblX ONA BCEX BMOOB
MSMepeHMVI, - HE HWXe Knacca TOYHOCTH 3;

Onsi 3aWwumThbl, Kak npasuno, B npegenax 10%-How norpelHocTu (cM. Takke . 3.2.).

2. Ona uenen HanpsbkeHWsi NMOTepu HanpsbhkeHWst OT TpaHcopMaTopa HampsbkeHWst Mpu YCIoBUM BKITIOYEHUS] BCEX
3aLWmMT 1 NPUGOPOB AOMKHBI COCTaBMATL:

[0 pacyeTHbIX CHETUMKOB N M3MEPUTENbHBIX Npeobpa3oBaTenert MOLLHOCTU, UCMONb3yeMbiX ANs BBoAA MHopMauum
B BblYMCNMTENbHbIE YCTPOWCTBA, - He 6onee 0,5%;

[0 pacyeTHbIX CHETYMKOB MEXCUCTEMHbIX NIMHUIA 3nekTponepedayn - He 6onee 0,25%;

[0 CHETYMKOB TEXHNYECKOro yyeTa - He bonee 1,5%;

[0 WUTOBbLIX NPUBOPOB 1 A4aTYNKOB MOLLHOCTU, UCNOMb3yeMbIX A1 BCEX BUAOB M3MepeHun, - He 6onee 1,5%;
[0 naHenemn 3awmTbl 1 aBToMaTukn - He 6onee 3% (cm. Takke rn. 3.2.).

I'Ipm COBMECTHOM MUTaHUM YKa3aHHbIX Harpys3ok no obWMM XKunam MX ceyeHue [OOIMKHO ObiTb Bbl6paHO no
MWHMMarnbHON 13 00nyCTUMbIX HOPM NOTEPU HaNPAXEeHUA.

3. [Ins uenen onepaTMBHOIO ToKa NOTEPU HANPSXKEHNUST OT MCTOYHUKA MUTAHUA OOIMKHbLI COCTaBMAATb:

[0 MaHenu yCTPOoWCTBa WIM [0 SMEKTPOMArHUTOB YNpaBrieHusl, He UMetolmnx hopcupoBku, - He Gonee 10% npwu
HanBOMbLLEM TOKE HarpysKu;

0O 3MeKTPOMarHWTOB YMpaBneHus, MMeKLWux TpexkpaTHyio U 6Gonblyto ¢opcupoBky, - He 6Gonee 25% npu
(hOPCUPOBOYHOM 3HAYEHWM TOKA.

4. [Ona uenen HanpshkeHusa yctponctB APB notepsa HanpsikeHus OT TpaHcdopmaTtopa HanpsxeHus Ao
M3MEpPUTENBHOro opraHa AofmkHa cocTaBnATb He bonee 1%.

3.4.6. B ogHom koHTponbHOM kabene ponyckaetcd obbeauHeHue Lenen ynpasneHus, U3MepeHus, 3awuTbl U
CUrHanM3auum NOCTOSHHOTO U NEPEMEHHOro TOKa, a TakkKe CUIOBbIX Lienew, MMTaloLWwmX SMeKTponpueMHUKN HebonbLuon
MOLLHOCTU (HanpumMep, 3NekTpoaBMrateny 3agBuxex).

Bo wu3bexaHne yBenuyeHUss WHOYKTMBHOMO COMPOTWMBMEHMSA XWUn kabenem pa3BogKy BTOPUYHBLIX —Lenewn
TpaHcOpMaTopoB TOKa W HaNpPsPKeHNst HeobXoAMMO BbIMOMHATL TaK, YTOObI CyMMa TOKOB 3TWX Liene B KaxaoMm kabene
Oblna paBHa Hynio B NMOObIX pexumax.

[onyckaeTca npuMeHeHue o6GLWKUX Kabenen AnNs uenei pasHbiX MPUCOEAMHEHWUN, 3a MUCKIIOYEHWEM B3aWMHO
pe3epBupYyeMbIX.

3.4.7. Kabenu, kak npaBuno, cnegyeT NpUCcOeanHATL K cOopkam 3axmMmMoB. NprucoeamHeHne AByx MeaHbIX Xun kabens
noA OAVH BUHT HE PEKOMEHAYETCS, a ABYX arntOMUHUEBBIX XXWIT HE AOMYCKaeTCs.

K BbiBOgam n3mMepuTenbHbIX TpchcbopmaTopos mnnn othaenbHbIM annapartam kabenu OonyckaeTcda npucoeanHATb
HenocpencTtBeHHO.

VicnonHeHne 3aXMMoB 4OSMKHO COOTBETCTBOBATh mMaTtepuany n ce4eHU Xun kabenen.
3.4.8. CoeguHeHne KOHTPOJIbHbIX kabenen c uUenbto yBenuyeHna unx OnnHbl OonyCkKaeTcAd, eCcni AlinHa TpaccChbl
npesbillaeT CTPOUTENIbHYH OJIMHY kabena. CoeguHeHne kabenen, MMerOLWMX MeTann4yeckyr 060nquy, cnenyet

OCYLLECTBNATb C YCTAHOBKOW repMeTUYHbIX MydT.

Kabenn ¢ HemeTannuyeckon oGOMOYKOM WU C antOMUHUEBBLIMU XMUIamMu cnenyet CoeQuHATb Ha MPOMEXYTOYHbIX
pAagax 3aXxMMoB Ui C NOMOLLbIO cneunanbHbIX My(*)T, npegHasHa4YeHHbIX Ana AaHHOro Ttuna kabenein.

3.4.9. Kabenu BTOpUYHBIX Lienen, xunbl kabenei 1 npoeoaa, NpucoeamHaeMble K cGopkam 3aXMMOB UMK annaparam,
JOIHKHbI UMETb MapKUPOBKY.

3.4.10. Tunbl NpoBoaOB 1 Kabenei ANA BTOPUYHLIX Lieneii, crnocobbl MX NPOKMNaaku U 3aluThl crieayeT BbiGUpaTth ¢
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yyeToM TpebGoBaHui rm. 2.1-2.3 n 3.1 B TOW 4YacTW, B KaKOW OHW He M3MEeHeHbl HacTosilen rmasow. [Mpu npoknaake
npoBoAOoB 1 kabenemn No ropsvyMM NOBEPXHOCTSIM UMK B MeCTax, rAe M3onsauns MoXeT NoABepraTbCs BO3AENCTBUIO Macern
W ApYrvX arpeccuBHbIX cpef, criedyeT NPUMEHSITb creumanbHble MPoBoAa u kabenu (cm. rn. 2.1).

Mposoga v xunbl kabensi, umeroLme HEeCBETOCTONKYH U30SALMIO, SOMKHbI ObITb 3aLUMLLEHbI OT BO3AENCTBUS CBETA.

3.4.11. Kabenu BTOpWMYHbIX Uenen TpaHchopmaTopoB HanpskeHns 110 kB w Bbiwe, npoknagbiBaemble OT
TpaHcdhopmaTopa HanpshKeHUsA A0 WnTa, AOMKHbI UMETb MeTannuyeckyto o60noyky mnu 6poHto, 3a3eMrneHHyto ¢ 06enx
cTopoH. Kabenu B Liensix OCHOBHbIX U AOMNOMHUTENbHBIX 0OMOTOK OAHOro TpaHcopmartopa HanpsikeHus 110 kB u Bbiwe
no Bcel AnvHe Tpaccel criegyeT npoknagelBatb psgoM. [ns uenen npnbopoB 1 yCTPOWCTB, YYBCTBUTENbHbBIX K HABOAKaM
OT OpYrMX YCTPOWCTB MMM MPOXOASLLMX PSAOM Lenel, AOMmKHbI ObiTb MPUMEHEHbl 3KpaHMpOBaHHbIE MPOBOAA, @ Takke
KOHTPOSbHble kabenu ¢ 06LLMM 3KpaHOM Min kabenu ¢ 3KPaHNPOBAHHBLIMM XUNaMu.

3.4.12. MoHTax uenen NOCTOSIHHOrO M NEPEeMEHHOro ToKa B Npeenax LUMUTOBbLIX YCTPOWCTB (NaHenu, NynbThl, WKadbl,
AWMKA U T. M.), @ TakKe BHYTPEHHWE CXeMbl COEAVMHEHW MNPVBOAOB BbIKMHOYATENEN, pasbeauHuTENnern W ApYrux

yCTpOIZCTB no ycnosuam MeXaHN4eCcKomn MPOYHOCTN OOJIKHbI ObITb BbINOSHEHbI nposogamun nUnu kabensamm ¢ MeaHbIMU
Xunamm ce4eHnem He MeHee:

2
055 OQHONPOBOSIOYHbIX XWi, MPUCOEANHAEMbIX BUHTOBbIMU 3axkuMamn, 1,5 um

2
ANA 0QHOMNPOBOMOYHBIX XUI, NpUcoeanHaeMbIX naikon, 0,5 MM

AN MHOrONPOBOJIOYHbIX XUIT, NPUCOEANHAEMbIX NAVKOW UM NOA BMHT C MOMOLLBIO CneLmanbHbIX HakoHevHukoB, 0,35
MMZ; B TEXHMYECKU OBOCHOBAHHbIX Cryvasix [onyckaeTcsl MpUMEHEHME MPOBOLOB C MHOFOMPOBOMOYHBIMU MeLHbIMU
XKunamum, NpucoeanHsaeMbIMN Nankon, ce4eHnem meHee 0,35 mm 2 , HO He MeHee 0,2 Mm 2;

ONS KUI, NPUCOeOUHSIEMbIX MarKkoW B LEensiXx HanpsbkeHneM He Bbiwe 60 B (aucneTtyepckue WWTbI U NynbThbl,
yCTpOWCTBa TeNemMexaHuku u 1. n.), - 0,197 mm 2 (amameTp - He meHee 0,5 mm).

MpucoeguHeHne 0QHOMPOBOMOYHbIX XKW (NOA4 BUHT MU NarKoN) AONYyCKaeTCsl OCYLLECTBNSATL TONbKO K HEMOABWKHLIM
anemMeHTam annapatypbl. [MpucoeguHeHne Xun K NOABWXHBIM UMW BbIEMHbIM 3M1EMEHTaM annapartypbl (pa3beMHbIM
coeanHUTENAM, BbleMHbIM 61okam 1 ap.) cnegyeT BbIMONHATE TMOKMMU (MHOTONPOBOOYHBIMM) XKUNAMMU.

MexaHu4deckune Harpy3kvm Ha MecTa nanky NpoBOAOB He AOMyCKaloTCs.

[nsa nepexonoB Ha ABepLbl YCTPOUCTB AOMKHbI ObiTb NPUMEHEHBI MHOTOMPOBOSOYHbIE MPOBOAA CEYEHMEM HE MeHee

2 2
0,5mMm ; AonyckaeTca Takke npuMmeHeHune npoBoaoB C O4HOMNPOBOJIOYHbIMU XUNMaMn Ce4eHNeEM He MeHee 1,5 Mm npu
YCIoBUU, 4YTO XKryT NnpoBo40B pa60TaeT TONbKO Ha Kpy4yeHue.

CeyeHne npoBOOOB Ha LUMTOBbIX YCTPOWCTBAxX W ApPYrux W3Oenusx 3aBOLACKOr0 W3roTOBMEHWS onpenensercs
TpeboBaHussMM Mx 3awmTbl OT K3 6e3 BbiAEpPKKM BPEMEHU, OOMYCTUMbIX TOKOBbLIX Harpy3ok corracHo rm. 1.3, a ana
uenen, naywmx ot TpaHcOpMaTopoB TOKa, KPOME TOro, M TEPMUYECKON CTOMKOCTLIO. [N MOHTaxa criegyeT NpUMeHATb
npoeoja u kabenu ¢ nsonauunen, He NOAAEPKUBAIOLLEN FOPEHNE.

anIMeHeHMG nposoaoB U Kkabenen c antOMUHUEBLIMM XUNamn Ons BHYTPEHHEro MoHTaXa LWUTOBbIX yCTpOVICTB He
OonyckaeTcs.

3.4.13. CoegvHeHus annapaToB Mexay cobol B npegenax OOHOW MaHenwu crnepyeT BbIMOMHSATb, Kak Mpasuiio,
HernocpeacTBEHHO 6e3 BbiBeAEHNSA COeANHSIOLLNX NPOBOAOB Ha MPOMEXYTOYHbIE 3aXKUMbI.

Ha saxumbl unm wucnbitatenbHble 6M0kM [OMKHbI ObiThb BbiBEAEHbl Lenu, B KOTopble TpebyeTcs BkmOYaTh
ucnbiTatTenbHble M NPOBEPOYHble annapaTtel U npubopbl. PekomeHdyeTcs Takke BbIBOAUTL HA PSA 3aXKVMOB Lenu,
nepekrnoYeHre KoTopbix TpebyeTca Ansa n3MeHeHns pexxuma paboTbl yCTponCTBa.

3.4.14. TpoMexyTouHble 3aXMMbI crieqyeT yCTaHaBnNuBaTb TONbKO TaMm, rae:

nposof nepexoauT B kabensb;

06beanHATCA 0OHOMMEHHbIE Lienu (COopka 3aKMMOB Lienelt OTKIIYEHNS, Lienei HanpskeHus U T. n.);

TpebyeTcs BkMoYaTb NEPEHOCHbIe UCMbITaTeNbHbIE U U3MEpUTENbHbIE annapaThl, €Cl HET UCMNbITaTeNbHbIX 6roKoB
WM aHanorn4HbIX YCTPOWCTB;

Heckonbko kabernen nepexoguT B OAMH Kabenb vunu nepepacnpenenstoTcs uenu pasnuyHbix kabenen (cm. Takke
3.4.8).

3.4.15. 3axuMbl, OTHOCALLMECS K pasHbIM NPUCOeaNHEHNSIM UMW YCTPOWCTBaM, AOMKHbI ObiTb BblAeneHbl B OTAeNbHbIe
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COOPKM 32KUMOB.

Ha psigax 3akMMOB He [OMKHbI HAXOAMTbCA B HEMocpeACTBEHHOW GnM30CTVM OAMH OT APYroro 3aXWMbl, CryyaiHoe
coefIMHeHNe KOTOPbIX MOXET Bbl3BaTh BKIOUYEHWE UMK OTKMOYeHWe npucoeanHeHus unmn K3 B Liensx onepaTUBHOMO Toka
U1 B LieNsx Bo3GyKaeHus.

Mpu pasmelleHnn Ha naHenu (B wkady) annapaTypbl, OTHOCALLENCS K pa3HbiM BuAaM 3alinT UK Apyrux yCTPOMCTB
O[HOro MpUCOeAMHEHUs, nodaya NMTaHus OT MOSCOB ONepaTMBHOMO TOKa Yepe3 cOOpkM 3aXMMOB, a Takke pasBoaka
3TUX Uenen No naHenu AOSMKHbI ObiTb BbINOMHEHbl HE3ABUCUMMO AN KaX4oro Buaa 3aluT unv ycTporcTs. Ecnv B uensx
OTKIIOYEHMSA OT OTAENbHbIX KOMMMEKTOB 3aluT He MpedycMaTpuBaloTCa Haknagku, To npucoenHeHue 3Tux uenem K
BbIXOAHOMY pere 3aluTbl UM Lensm OTKIOYEeHWS BbIKNoYaTens criedyeT OCyWeCTBMATb Yepe3 OTAelNbHble 3aX UMbl
CcOOpKM 3aXXMMOB; MPW 3TOM COEAMHEHWS MO MaHenu ykasaHHbIX Lenew crnedyeT BbIMOMHATb HE3aBMCMMO AN KaXgoro
BMAA 3aLUMT.

3.4.16. [na npoBedeHus 3KCMyaTauUMOHHbLIX MPOBEPOK W MUCMbITAHUIA B LENAX 3aliMTbl M aBTOMATUMKM creayeT
npegycMmaTpmBaTb UCMbITaTeNbHble 6MOKM UNK n3MepuTenbHble 3aXxnMbl, obecnednBatoLLme (3a NCKMYEHMEM Cryyaes,
OroBOpeHHbIX B 3.4.7) 6e3 OoTCoedMHEHWst NMPOBOAOB W kabenewm OTKMHOYEHME OT WCTOYHMKA OMEepaTMBHOrO TOKa,
TPaHCOPMATOPOB HAMpPsSKEHUS U TOKA C BO3MOXHOCTbI MNpeaBapuUTENbHOrO 3aKopayvMBaHWUS TOKOBbIX LEnew;
NpUCOEAVHEHMWE UCNbITATENbHbIX annapaToB Asi NPOBEPKM U HANazKu YCTPOMCTB.

YcTponcTtea penenHon 3awuTbl U aBTOMaTUKN, NEPUOANYECKM BbIBOOUMBIE U3 pa60TbI no TpeGOBaHMﬂM pexunma ceTu,
YCnoBUAM CEeNneKTMBHOCTU APYTUM NMpUYnHaMm, OOSKHbl UMETb cneunarbHble I'IpI/ICI'IOCO6J'IeHVIﬂ ana sbiBOAa UX 13 pa6OTbI
onepaTtnBHbIM NepcoHaroMm.

3.4.17. C6opkn 3aXMMOB, BCMOMOraTerbHble KOHTaKTbl BbIKNoYaTenen M pasbeauHuTenen u annapatbl OOSKHbI
yCTaHaBNMBaTbCH, a 3aseMnsiolme MNpPoBOOHVKM MOHTMPOBATLCS Tak, 4TOObl Obina obecrneyeHa AOCTYMHOCTb W
6e3onacHocTb 0b6cnyxmnBaHusa cOOpPOK M annapaToB BTOPMYHLIX Lenen 6e3 CHATUS HanpsXeHWs C NepBUYHBLIX Lenewn
HanpsikeHveM Bbiwe 1 kB.

3.4.18. WN3onauua annapaTypbl, MNPUMEHAEMOM BO BTOPMYHbLIX Lensx, AOMKHA COOTBETCTBOBaTb HOpMaMm,
onpegensieMbiM paboyuM HanpsKeHWeMm MCTOYHWMKA (Mnu pasgenuTenbHOro TpaHcdopmartopa), nUTaloliero AaHHble
uenu.

KoHTponb nsonsuuv uener onepaTMBHOIO NOCTOSIHHOIO M NEPEMEHHOro ToKa crnefyeT npeaycMaTpuBaTh Ha Kaxaom
He3aBWCMMOM UCTOYHMKE (BKIOYasi pasgenuTenbHble TpaHcopMaTophbl), HE UMEIOLLEM 3a3eMITEHMSI.

yCTpOI;ICTBO KOHTpONA wunsondauum  OOJSIKHO obecneumBaTtb nogavyy curHana npu CHWXEeHUN Unusondaunnm Huxe
YCTaHOBJIEHHOIO 3Ha4YeHud, a Ha NOCTOAHHOM TOKe - TaKKe n3MepeHune 3HadeHuA COonpoTUBIIEHUA N30NAUMKN NOJOCOB.
KOHTpOJ'Ib n3onaumm oonyckaeTca He BbINOJNMHATL Npu Hepa3BeTBJ'IeHHOl7I CeTn onepaTtMBHOIO TOKa.

3.4.19. lnTaHne onepaTMBHbIM TOKOM BTOPWUYHLIX LENEn KaK4oro npucoegumHeHus cnenyet OCywecTBnATb 4epes
oTAesbHble NpeoxXpaHuTenn nnn aBtToMmaTnyeckne BblKrnr4vaTernu (npwmeHeHme nocnegHunx I'Ipe,Cl,I'IO'-'ITVITeJ'IbHO).

MuTaHve onepaTVBHLIM TOKOM Lienew peneHon 3aluTbl U ynpaBneHusl BbIKMoYaTeNsaMy Kaxaoro npucoeamHeHus
[OIMKHO NpedycMaTpuBaThCsl, Kak NpaBuIio, Yepes OTAENbHbIE aBTOMaTUYECKUE BbIKMIOYATENW UNWU NPEAOXPaHUTENN, He
CBsi3aHHble C OpYrMMK Uensimu (CUrHanusaumsi, SnekTpomarHuTHas GrokvpoBka M T. n.). [onyckaeTcs COBMECTHoe
nuTaHue Lener ynpasneHysl U namn cUrHanu3aumm nornoXxeHus ynpasnsiemMoro annapara.

Ons npucoeanHerun 220 kB u Bbiwe, a Takke Ans reHepaTopoB (6nokos) mowHocTeo 60 MBT 1 6onee [ormkHo ObiTh
npegycMOTpeHO pasfefibHoe MuTaHue OfnepaTMBHbIM TOKOM (OT pasHbiX NpegoxpaHuTenen, aBTOMaTUYeCKMX
BbIKINtoYaTenen) OCHOBHbBIX Y Pe3epBHbIX 3aLLuT.

I'IpM nocrnegoBaTefibHOM BKIOYEHUU aBTOMATUYECKUX BbIKoYaTenen un npenoxpaHMTeneVl nocnegHne OOJMKHbI ObITb
YCTaHOBJEHbI Nepea aBTOMaTU4eCKMMU BbIKIoYaTenaMun (CO CTOPOHbI UCTOYHUKA I'II/ITaHVIFl).

3.4.20. YcTpowcTBa penevHoOW 3awuTbl, aBTOMaTWKU W YMNpaBreHWs OTBETCTBEHHbLIX 3M1EMEHTOB AOMMKHbI UMETb
NOCTOSIHHO AENCTBYIOLLMIA KOHTPOSIb COCTOSIHUSA Lienen nuTaHns onepaTtuBHbIM TOKOM. KOHTPOMb MOXET OCyLLeCTBNATLCS
nNpuMeHeHVeM OTAefNbHbIX pene unu namn nubo npu MOMOLUM annapaTtoB, NpedycMaTpuBaemblX AN KOHTPONs
MCMPaBHOCTU Lienun nocreaytoLLen onepaunm KOMMyTaUMOHHbIX annapaTos C AUCTaHUMOHHBLIM YNpaBreHneM.

[ns MeHee OTBETCTBEHHbIX YCTPOMCTB KOHTPOSIb MUTAHUS MOXET OCYLLECTBASATLCA nogaden curHana 00 OTKIMIOYEHHOM
NONOXeHUN aBTOMaTU4YECKOro BbIKIKO4YaTesnd B Lenn onepaTtnBHONoO ToKa.

KoHTponb uvcnpaBHOCTM Lenu nocnedylowen onepaumMm JOMKEH ObiTb  BbIMOMHEH MpU  HanmuMuMmM B HEn
BCMOMOraTeNnlbHOro KOHTaKTa KOMMyTaUMOHHOro annapara. [pu 3TOM KOHTPOSb UCNPABHOCTU LieNn OTKMYEHUS OOMKEH
ObiTb BbLIMNOSIHEH BO BCEX Crlydasix, a KOHTPOMb MCMPaBHOCTM LIENW BKIIOYEHMUS - HA BbIKMHOYATENSAX OTBETCTBEHHbIX
3NeMeHTOB, KOPOTKO3aMblKaTernen M Ha annapartax, BKMYaeMblX noA AeWCTBMEM YCTPOMCTB aBTOMaTMYeCcKoro BBoAa
pe3epBa (ABP) unu TeneynpaeneHus.

Ecnn napameTpbl Lenen BKOYEHUS NpuBoda He obecneynBaloT BO3MOXHOCTb KOHTPONMS MUCMNPaBHOCTM 3TOW Lienu,
KOHTPOJ1b HE BbINOJIHAETCA.
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34.21. B QNEeKTPOYyCTaHOBKaxX, KaK npaBuio, OOJKHa OblITb obecrneyeHa aBTOMaTW4eckass nogaya curHana o
HapyLweHNN HoOpMalnbHOIo pexuma paGOTbI N O BO3HWKHOBEHUM KaKUX-NMBo HencnpaBHOCTEN.

[MpoBepka ncnpaBHOCTU 3TOW CUrHaNM3aLmm OrmkHa ObITb npegycMmoTpeHa nepunogmnyecknm ee OI'Ip06OBaHVIeM.

B anekTpoycTaHoBKax, pa60Ta+ou.w|x ©6€e3 NOCTOsIHHOro OeXypcTtBa nepcoHana, OO0JNKHa ObITb obecneveHa nogava
CUrHana B NyHKT HaxoxgeHuna nepcoHana.

3.4.22. Llenn onepaTVBHOMO TOKa, B KOTOPbIX BO3MOXHA INOXHas paboTa pasfuyHblX YCTPOMCTB OT NepeHanpshkeHus
npv paGoTe 3MEKTPOMAarHUTOB BKMHOYEHWUS UMW APYIMX annapaToB, a TakkKe Mpu 3amblKaHUsIX Ha 3eMI0, OOMKHbI ObITh
3aLUMLLEHBI.

3.4.23. 3asemrieHne BO BTOPMYHbIX LiENsX TpaHCGoOpMaTopoB Toka criedyeT npedycMaTpuBaTh B OAHOWM TOuke Ha
Grnvkaiiler oT TpaHCcOPMaTOPOB ToKa COOPKE 3aXKMMOB UMM Ha 3aXkMMax TpaHCqopMaTopoB TOKa.

Ona  3awut, 00BLEAMHAIOWMX HECKOSIbKO KOMMIEKTOB TpaHCOPMAaTOpPOB TOKa, 3a3eMieHve [OIMKHO ObiTb
npeagycMOTPEHO Takke B OOHOMN TOYKE; B 9TOM Cryvae [onyckaeTcs 3as3eMrieHve vyepes npobruBHON npegoxpaHuTens ¢
nNpobuBHbIM HanpskeHnem He Bbiwe 1 kB ¢ wyHTupyowmm conpoTtmeneHmem 100 Om ans cTekaHWs cTaTU4eckoro
3apsiga.

BTopuyHble obMoTKM NPOMEXYTOYHbIX pas3aennTesbHbIX TpaHchopmaTopoB TOKa 00onyCcKaeTca He 3a3eMIATb.

3.4.24. BTopuyHble 0OMOTKM TpaHcdopmaTopa HanpsbkeHUst OOJMKHbI OblTb 3a3eMIeHbl COEAMHEHNEM HEeNTparbHOM
TOYKM NN OOHOTO U3 KOHLIOB OGMOTKM C 3a3eMISIOLLMM YCTPOVMCTBOM.

3a3emneHve BTOPWMYHBLIX OBMOTOK TpaHcdopmaTopa HanpsXeHWs [OMMKHO ObiTb BbIMOMHEHO, Kak npaBuno, Ha
Onvxkanwen ot TpaHcopmMaTopa HanpsKeHUst COOPKE 3aXXMMOB UINKN Ha 3aXkumax TpaHcdopmaTopa HanpshkeHus.

HonyckaeTca o6beauHeHVEe 3a3eMNsieMblX BTOPUYHBLIX LiEnelt HeCKOMbKUX TpaHCOpMaToOpOB HaMpPSPKEHUS OOHOrO
pacnpefenuTensHoOro ycTpoicTBa obLlen 3aseMnsiowent LWMHKOW. Ecny ykasaHHble LUMHKM OTHOCSTCS K pasHbiM
pacnpefenuTenibHbIM ~ YCTPOWCTBAM UM HaXOAATCA B pasHblX MOMELLEHUsX  (Hampumep, peneinHble  LWuTbl
pacnpefenuTenbHbIX YCTPOMUCTB PasfnYHbIX HAMPSPKEHWUIA), TO 3TU LUMHKWU, KaK NPaBuIo, He crnedyeT CoeauHSTb Mexay
cobown.

Ona TpaHchopmaTopoB HaMPSXKEHMWS!, UCNOMNb3YEMbIX B KQ4ECTBE UCTOYHUKOB OMNEPaTUBHOIO NepeMEeHHOro Toka, ecnu
He npegycmartpusaeTca paboyee 3aseMrieHVe OZHOro M3 MOSICOB CETWM OMNepaTMBHOrO TOKa, 3aluMTHOEe 3asemilieHue
BTOPUYHbIX O6MOTOK TPaHCHOPMATOPOB HaNPSKEHNS OOIMKHO ObiTh OCYLLIECTBINEHO Yepe3 NPoOUBHON NpegoXpaHnUTENb.

3.4.25. TpaHcdopmaTopbl HanpshkeHWst AOIMKHbI ObiTb 3almiieHbl oT K3 BO BTOPUYHBLIX LIENSX aBTOMaTUYECKUMU
BbIKNtoYaTensaMm. ABToMatTnyeckme BbiKMovaTeny cnegyeT ycTaHaBnmBaTh BO BCEX HE3a3eMeHHbIX NPOBOAHMKAxX nocne
cOOpK/M  3aXUMOB, 3@ MWCKMIOYEHUMEM Lenu HyneBOW MOCNefoBaTeflbHOCTM  (PA3OMKHYTOro  TpeyrofibHuKa)
TpaHcOpMaToOpPOB HaMPSHKEHUS B CETAX C BOMbLUMMK TOKaMU 3aMbIKaHUS Ha 3eMI0.

[ns Hepa3BeTBEHHbIX Lenen HanpshkeHUs aBToMaTU4ecKme BbIKoYaTenu AonyckaeTcsa He yCTaHaBnNuBaTh.

Bo BTOpWYHbIX Lensax TpaHcdopmaTopa HanpskeHus OorkHa ObiTb obecneyeHa BO3MOXHOCTb CO3[aHWSA BUAMMOTO
pa3pbiBa (PyOUNbHUKN, pa3beMHbIE COEANHUTENN U T. M.).

YcTaHoBKa YCTPOWCTB, KOTOPbIMY MOXET GbITh CO3AaH pa3pbIB NPOBOAHUKOB MeXay TPaHChOopMaTOPOM HaMNpsKeHUs! 1
MEeCTOM 3a3eMIEHNS ero BTOPUYHBIX LIeNen, He JonyckaeTcs.

3.4.26. Ha TpaHcdopmaTopax HanpshkeHUsi, YCTAHOBMEHHbIX B CETAX C ManbiMy TOKamy 3amblkaHus Ha 3emnto 6e3
KOMMEHCaLMM eMKOCTHbIX TOKOB (Hanpumep, Ha reHepaTtopHOM HanpshkeHun 6rnoka reHepaTtop - TpaHcdopmaTtop, Ha
HanpsHKeHUU COBCTBEHHBIX HYXA SMEeKTPOCTaHUMN U MOACTaHUMIA), Npu HeobXxoaAMMOoCTW crnegyeT npegycMmaTpuBaTh
3alWNTY OT MEepPeHanpPsHKeHUn npyu CamMomnpoM3BOSIbHBIX CMELLeHUsX HenTpanu. 3awmTta MoxeT ObiTb OCyLlecTBreHa
BKITIOYEHMEM aKTMBHbIX CONPOTUBIIEHWI B LieNb PA3OMKHYTOrO TpeyronbHuKa.

3.4.27. Bo BTOpM4YHbIX LeENsiX JMHENHbIX TpaHcopmaTopoB HanpsikeHns 220 kB M Bbllle [JOMKHO ObITb
npeaycMOTPEHO pe3epBHpOBaHNe OT APYroro TpaHcdopmaTopa HanpsXKeHus.

[JonyckaeTcs BbIMONMHEHVE B3aVMHOMO PE3EPBUPOBaHUS MEXAY NMHEVHLIMU TpaHCGopMaTopamy HampsbkeHus npu
[OCTaTOYHOM MX MOLLHOCTU MO BTOPUYHOI Harpyske.

3.4.28. TpaHcdhopmMaTopbl HANPSKEHNUST OOIMKHBI UMETb KOHTPOSIb MCMPABHOCTU LiENen HanpsXKeHus.

PeneliHaa 3awurta, Uenn KOTOPOW nuTaloTCA OT TpaHcopMaTopoB HanpshkeHusl, JormkHa ObiTb 0GopyaoBaHa
yCTpoWcTBaMm, ykasaHHbIMu B 3.2.8.

Hes3aBucMmo OT Hanmuusa unu OTCYTCTBMA B Lenax 3alnTbl YKa3aHHbIX yCTpOI7ICTB OOIMKHbI ObITb npenycMoTpeHbl
CurHanbl:

Npw OTKINIOYEHMN aBTOMaTUYECKMX BbIKITHOYaTEeNen - C MOMOLLbHO UX BCMOMOraTesbHbIX KOHTaKTOB;
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npy HapyLLeHWsIX paboTbl penie-noBTopuTesNeN WNHHBLIX pasbeduHUTENEN - C MOMOLLbI0 YCTPOMCTB KOHTPONS 06pbiBa
Leneit ynpaBneHns v pene-nosToputeneil;

AN TPaHC(OPMAaTOPOB  HAMpsPKeHWsl, B LENM OOMOTOK BbICLIErO HaMpsPKEHUst  KOTOPbIX  YCTaHOBJIEHbI
npeaoxpaHUTenu, Npu HapyLweHU LenocTy npeaoxpaHuTeneil - ¢ MOMOLLbIO LIeHTpanbHbIX YCTPOWCTB.

3.4.29. B mecTax, nogBepXeHHbIX COTPACEHUAM U BUOpauMaM, OOMKHbI ObiTb MPUHATBI Mepbl MPOTMB HapyLleHUs
KOHTaKTHbIX COEAMHEHWI MPOBOAOB, IIOXHOrO cpabaTbiBaHWs pene, a Takke MPOTUB MNpeXO4eBPEeMEHHOro M3Hoca
annapaToB v Npubopos..

3.4.30. MaHenn JOMKHbI MUMETb Hagnucu OGCJ'Iy)KVIBGEMbIX CTOPOH, YyKasbiBakwne npucoegnHeHus, K KOTOPbIM

OTHOCUTCH NaHefb, ee HasHavyeHue, NopsaKOBbLIM HOMEpP NaHenu B LMTe, a YCTaHOBJIEHHaA Ha naHendx annapartypa
AOJDKHa UMeTb Haanncum nnn MapkKMpoBKYy COrmacHO cxemMmam.

JlokymMeHTsl [ J1aBHAas
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