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HAUWOHANbHBIMN CTAHOAPT POCCUWMCKOW OSGEALEPALUNUMN

CETW SJIEKTPUYECKNE COBCTBEHHbIX HYXX[ N1 ONMEPATUBHOIO TOKA XXE/NE3HO4OPOXHbIX
TAroBbIX NOACTAHUNW, TPAHC®OPMATOPHbLIX MOACTAHLUNN N TNHEWHBIX YCTPONCTB
CUCTEMbI TAFOBOIO 9/IEKTPOCHABXEHNA

TexHunyeckune TpeﬁoBava, npasunna NPpoeKTnpoBaHnsAa, MeTobl 3IEKTPNYECKNX pacHeToB

Auxiliary electric networks for railway traction substations, transformer substations and power supply linear devices.
Technical requirements, design rules, electric calculation methods

[ata BBegeHns — 2019—11—01

1 O6nacTtb NpuMeHeHUs

HacToswnii cTaHgapT pacnpocTpaHseTcsi Ha a/1eKTPUUYECcKne CeT COBCTBEHHBIX HYXA 1 OnepaTuBHOIO
TOKa XeNe3HOLOPOXHbIX TATOBbIX MOACTAHUMIA, TPAHC(OPMATOPHbIX NOACTAHLMIA U MUHENHBIX YCTPOWCTB CU-
CTeMbl TArOBOrO 3/IEKTPOCHAGXKEHUS 1 yCTaHABNMBAeT TEXHWYECKMe Tpe6oBaHUA K 3TUM CeTAM, npaBuia ux
MPOEKTUPOBAHNS N METO/Abl 3M1EKTPUUECKNX PaCUETOB.

2 HopmaTuBHbIe CCbINKU

B HacToALleM cTaHAapTe UCNOMb30BaHbl HOPMATUBHbIE CCbISIKU Ha cneayloline JOKYMEHTbI:

FOCT 12.4.026 Cuctema cTaHfapToB 6e3onacHOCTV Tpyaa. LiBeTa curHasbHble, 3Hakn 6e30nacHoCTy
1 pasmeTKa curHanbHasa. HasHaueHvie n npasuna npuMeHeHns. O6Lme TexHuyeckme TpeboBaHNa 1 xapakre-
pUCTUKN. MeTofbl UCNbITaHWIA

FOCT 961 TINUTKM KACNOTOYMOPHbIE N TEPMOKUC/IOTOYMNOPHbIE KepaMuyeckue. TeXHnyeckume ycriosus

FOCT 1347 Nak BT-783. TexHn4yeckune ycnosus

FOCT 2213—79 [lNpepoxpaHnTeny nepeMeHHOro Toka Ha HanpshkeHne 3 kB u Bbiwe. O6uune TexHude-
CKue ycnosus

FOCT 7746 TpaHccopmaTopbl Toka. ObLme TexHuyeckme ycroBms

FOCT 9128 Cmecu acthanbTo6eTOHHbIE, NonuMepacianbTo6eToHHbIE, acdanbTO6EeTOH, nonmmepac-
hanbTO6EeTOH 419 aBTOMOOW/IbHBIX 40POT 1 a3p0APOMOB. TEXHUYECKUE YCNOBUA

FOCT 9680—77 TpaHccopmaTopbl cuioBble MowHocTbio 0,01 kB A un 6onee. PAg HOMWHANbHbIX
MoLLHOCTEel

FOCT 14254 (IEC 60529:2013) CteneHu 3awutbl, o6ecneyrBaemMble o6onoukamu (Kog IP)

FOCT 15150—69 MaluvHbl, Npubopbl 1 gpyrue TeXHNYeckne msgenus. VIcnofHeHa ANs pasnnuyHbIX
KnMmaTtuyeckmx paioHoB. Kateropuu, ycnoBusi akcnayaTtauum, XpaHeHusa 1 TpaHCNopTUPOBaHUA B YacTU BO3-
[encTBMA KnumaTmyeckmx hakTopoB BHeELLHel cpeabl

FOCT 15845 W3penus kabenbHble. TepMyHbI ¥ onpegeneHns

FOCT 16110 TpaHcchopmaTopbl cunosbie. TepMUHbI U onpeaeneHns

FOCT 16350—80 Knumat CCCP. PalioHMpoBaH/e U cTaTUCTUYECKe napameTpbl KIMMaTuyecknx gpak-
TOPOB A1 TEXHUYECKUX Lenei

FOCT 22483—2012 (IEC 60228:2004) >Xunbl TOKONpoBOAsALLME ANA Kabeneid, NPOBOAOB U LUHYPOB

FOCT 23494 TpyHTOBKa XC-059. amanun XC-759, nak XC-724. TexHN4eckue ycnosus

FOCT 26411—85 Kabenu KOHTponbHble. O6LMe TEXHUYECKe YyCIoBums

FOCT 26522 KopoTkue 3amblkaHUsA B 3/1€KTPOyCTaHOBKax. TepMUHbI U onpeaeneHns

FOCT 28249 KopoTkue 3amblkaHUA B 3N1eKTpoycTaHoBKax. MeTofbl pacyeTa B 3/IeKTPOYCTaHOBKax
nepemMeHHOoro Toka HanpskeHvem o 1 kB

M3paHue oduynansHoe
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FOCT 29176 KopoTkue 3aMblkaHWS B 3neKTpoycTaHoBKax. MeToguka pacyeta B 3/1IEKTPOYCTaHOBKaX
NMOCTOSIHHOrO TOKa

FOCT 30030 (M3K 742—83) TpaHcdopmaTopbl pasfenutesibHble 1M 6e3onacHble pasfenvresibHble
TpaHcdopmatopbl. TexHnyeckue TpeboBaHus

FOCT 30331.1 (IEC 60364-1.2005) 3neKTpOoyCTaHOBKM HM3KOBOJbTHbIE. HUacTb 1. OCHOBHbIE NONOXe-
HUS1, OLleHKa 0BLLNX XapakTepuCTVK, TEPMUHbLI U onpeaeneHuns

FOCT 30631 O6Lwue TpeboBaHMA K MawmnHaMm, npnuéopam u ApYyrum TEXHUYECKUM U3LENUAM B YacTu
CTOWKOCTW K MEXaHNYeCKMM BHELUHVMM BO3[eNCTBYOLWMM thakTopam npu akcnayartaumm

FOCT 31196.2 (IEC 60269-2:1986) MNpepoxpaHuTenu njaBkMe HWU3KOBOJ/IbTHble. YacTb 2. [JononHu-
TeslbHble TPeboBaHWA K N1aBKUM NpefoXPaHnTesNIAM NPOMbILLIEHHOTO Ha3HavYeHus

FOCT 31196.2.1 (IEC 60269-2-1:1987) lNpepoxpaHnTeny nnaBKMO HW3KOBO/MbTHble. YacTb 2-1. [lo-
NOSHNTENbHbIE TPe6oBaHUA K NNaBKUM NpefoxpaHNTeNsaM NPOMbILLIEHHOro HasHaveHus. Pasgenst |—III

FOCT 31565—2012 Kab6enbHble usgenus. TpeboBaHUsi NoXapHOW 6e30nacHOCTM

FOCT 31947—2012 MNpoBoga n kabenu s 3N1eKTPUYeCcKnxX yCTaHOBOK Ha HOMUHa/IbHOE HanpskeHune
[0 450/750 B BknountenbHo. O6Lme TeXHUYecKne ycnoBus

FOCT 32895 3DnekTpuduKkauma 1 aneKTpocHabXeHne xenesHbix Jopor. TepMUHbI U onpegenerHuns

FOCT 34062—2017 TsaroBble NoAcTaHLUMK, TpaHcopMaTopHble NOACTaHUMM U NIMHEHbIE YCTpoiicTBa
TAroOBOro 3/1eKTPOCHabXeHNA xene3Hoi goporn. TpebosaHWsA 6€30N1aCHOCTU U METObl KOHTPOSIA

FOCT IEC 60269-1—2016 MNpegoxpaHuTenun naaBkve HNU3KOBO/bTHbIEe. YacTb 1. O6wwume TpeboBaHus

FOCT P 50030.2—2010 (M3K 60947-2:2006) AnnapaTtypa pacnpefeneHns n ynpaBfeHUss HU3KO-
BO/IbTHasA. YacTb 2. ABTOMatTu4yeckue BbiKntovarem

FOCT P 51321.1 (M3K 60439-1:2004) YcTpoiicTBa KOMMNIEKTHbIE HU3KOBOJIbTHbIE pacnpefeneHns un
ynpasneHus. Yactb 1. YCTpoiicTBa, UCMbITAHHbIE MOMIHOCTLIO MM YacTUYHO. O6LMe TexHnyeckne Tpebosa-
HUS N METOAb! UCTbITaHU

FOCT P 52719 TpaHcdopmartopsbl cunosble. ObLme TeXHU4eckme ycnoBus

FOCT P 52735 KopoTkue 3aMblKaHWS B 3/IeKTPOyCTaHOBKaxX. MeTopbl pacyeTa B 3/1€KTpOyCTaHOBKax
NnepeMeHHOro Toka HanpsXeHvem cebie 1 kB

FOCT P 52736—2007 KopoTkue 3amblKaHUs B 3/1eKTpoycTaHOBKax. MeTofbl pacyeta 3/1eKTpoAuHa-
MMUYECKOr0 N TEPMUYECKOTO AeCTBUA TOKa KOPOTKOTrO 3aMblKaHus

FOCT P 54827 (M3K 60076-11:2004) TpaHccopmatopsbl cyxune. ObLiue TeXxHu4eckne ycnoBus

FOCT P 55056 TpaHCNopT Xenes3HoA40pPOoXHbIA. OCHOBHbIE MOHATUSA. TEPMUHbI 1 onpegeneHns

FOCT P 55437 [puraTenn BHYTPEHHEro cropaHus nopluHeBsble. Knaccudukauns no o6bLemy asToma-
TM3auumn 1 TexHnyeckne TpeboBaHns K aBTomaTmsaumm

FOCT P 55656—2013 (MCO 13790:2008) 3HepreTvyeckme XxapakTepucTukn 3daHuii. PacueT wnc-
NoIb30BaHNsA 3HEPTUUN 41A OTOMEHUS NOMELLEHWI

FOCT P M3K 60050-482 WNCTOYHUKM TOKa XMMUYEcKue. TepMuUHbl 1 onpeaeneHus

FOCT P M3K 62485-2—2011 BbaTapen akkyMynsaTOpHble U yCTaHOBKMN 6aTapeiiHble. TpeboBaHus 6e3-
onacHocTu. YacTb 2. CTaunoHapHble 6atapeu

CIn 82-101—98 TMpurotoBieHne 1 NpUMeHeHNe pacTBOPOB CTPOUTESbHbIX

CIM 119.13330.2017 «CHulM 32-01—95 >XenesHble goporu konen 1520 mwm»

CIMN 224.1326000.2014 TAroBoe 3/1eKTpoOCHabXeHUe XenesHoi goporu

CIN 226.1326000.2014 SnekTpocHabxeHue HeTAroBblX noTpebuTeneli. MNpaBuna nNpoeKkTNpoBaHWS,
CTpPOUTENBLCTBA U PEKOHCTPYKLUMN

MpumeyaHune — Mpu NONbL30BAHNN HACTOALLMM CTAHAAPTOM LeNnecoo6pasHo NPoBepUTL AeliCTBUE CCbIIOYHbIX
CTaHAapTOB M CBOAOB Npaswi B UH(OPMALMOHHOI cucTeMe 06LLEr0 NOMIb30BaHUA — Ha OhnLManbHOM caiite depepans-
HOTO areHTCTBa No TeXHUYECKOMY PerysiMpoBaHuio U MeTposiorun B cetn VIHTEPHET UK NO eXerofHoMy UHGOPMaLoH-
HOMY yKasaTtenio «HaluoHaslbHble CTaHAapTbi», KOTOPbI ONYy6AMKOBAH MO COCTOSIHUIO Ha 1 siHBaps TeKyLlero roga, v no
BbIMyCKaM eXeMeCA4YHOro MH(opMaLMOHHOrO ykasaTens «HaunoHanbHble cTaHAapTbi» 3a Tekywuii roa. Ecnu 3amMeHeH
CCbINI0YHbIV JOKYMEHT, HA KOTOPbIA AaHa HeJaTUPOBAHHAS CCbiNKa, TO PEKOMEHAYETCS UCNONb30BaTh AeliCTBYOLLYO BEp-
CUI0 3TOrO JOKYMEHTA C Y4EeTOM BCEX BHECEHHbIX B JaHHYI0 BEPCUIO M3MEHEHUI. ECNM 3aMeHEeH CCbITOUHbI AOKYMEHT, Ha
KOTOPbI faHa faTMpoBaHHAs CCblKa, TO PEKOMEHAYETCH WCNOMb30BaTb BEPCUIO 3TOTO AOKYMEHTA C YKa3aHHbIM Bbille
rofloM yTBepxaeHns (NpuHATWS). Ecnu nocne yTBepXAeHUs HACcTOSALLEero cTaHAapTa B CCbI/IOYHbIA [JOKYMEHT, Ha KOTOPBbIi
[laHa faTupoBaHHas CCbifka, BHECEHO U3MEHeHMWe, 3aTparuBalnllee NooXeHWe, Ha KOTOPOe AaHa ccbifika, To 3TO Mo-
NIOXeHne pekomMeHAyeTcst NPUMeHATb 6e3 yueTa flaHHOTO U3MeHeHUs. ECNN CCbINIOYHbIA [JOKYMEHT OTMEHeH 6e3 3amMeHbl,
TO NO/OXEHNE, B KOTOPOM flaHa CCbI/IKa Ha HEF0, PEKOMEHAYETCS NPUMEHSTb B YaCTU, HE 3aTpar1uBarLLeli 3Ty CCbIKy.
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3 TepmuHbl 1 onpepeneHus

B HacTosLem cTaHaapTe npumMmeHeHbl TepMuHbl o TOCT 15845. TOCT 16110. FOCT 26522. FOCT 32895,
OCT P 55056 n TOCT P M3K 60050-482, a Takxe cnegyoline TepMUHbI C COOTBETCTBYIOLWMMM onpeaene-
HUAMU:

31

cob6CTBEHHble HYXAbl anekTpocTaHuum (nogctaHummn]. CH: COBOKYMHOCTb BCMOMOraTesibHbIX
YCTPOICTB M OTHOCSILLENCA K HAM 3/1eKTPMYECKOi yacTu, obecneyrBalrlLas paboTy afekTpocTaHummn [noa-
cTaHuuu].

(FOCT 24291—90. ctaTbsa 20]

NMpumevyaHune — B HacTosALeM CTaHAapTe B KaUecTBe 3/IEKTPUUECKOl ceTU COBCTBEHHbIX HYXJ paccMaTpuBa-
€TCS COBOKYNHOCTb UCTOYHUKOB 3/1IEKTPOIHEPTUU (OCHOBHBIX 1 PE3EPBHbIX TPAHCGOPMATOPOB COGCTBEHHbLIX HYX[), pac-
npeAenuTesnbHbIX YCTPONCTB, kabebHON CeTh 1 NPUEMHUKOB 3/1EKTPO3HEPTUN B COOTBETCTBUM C pasaeniom 5.

3.2

ceTb ONepaTMBHOIO ToKa: JnekTpuyeckas ceTb NEPEMEHHOro MM MOCTOSHHOrO Toka, npeAHasHa-
YeHHas Ana nepefayv u pacnpegeneHnss 31eKTPUYECcKo aHeprum, NCnosb3yemoli B Lensx ynpasieHus,
aBTOMAaTUKW, 3aLMTbl U CUTHANU3aLUM 3NeKTpoCTaHuMmn [nogcraHyum].

(FOCT 24291—90. ctaTbsa 77]

NMpnmeyaHne — B HacToslWeM CTaHAApTE B KAYECTBE CETW OMEPATUBHOrO TOKA PacCMaTpUBAETCS COBOKYM-
HOCTb UCTOYHMKOB 3N1EKTPO3HEPrun (akkyMynsaTopHoi 6atapeu, 3apsgHO-noA3apsiAHbix npeobpasosarteneii, TpaHcgop-
MaTopoB 1 npeo6pasoBaTeneii), pacnpesenuTesnbHbIX YCTPONCTB, KabeNbHON CeTU Y NPUEMHUKOB 3/1EKTPO3HEPTUU B CO-
OTBETCTBUM C pasfenom 6.

3.3 ceTb HerapaHTUPOBAHHOTO NUTAHUA COGCTBEHHbIX HYX/A: CeTb, 3/1EKTPO3HEPIUIO B KOTOPYHO MO-
[alT OT OCHOBHOro TpaHcdopmaTtopa (OCHOBHbIX TPAHCOPMaTOpPOB) COGCTBEHHBIX HYXA,

3.4 ceTb rapaHTVPOBAHHOIO MUTAHNA COBCTBEHHbIX HYX[: CeTb, 3NEeKTPO3HEPTMIO B KOTOPYIO Noga-
10T OT OCHOBHOrO TpaHcdopmaTopa (OCHOBHbIX TPaHCOPMAaTOPOB) COBCTBEHHbLIX HYX[, PE3epPBHOrO TpaHC-
dhopmaTtopa co6CTBEHHBIX HYX[, WX OT An3enb-reHepaTopa.

3.5 ceuoHue: Nnowaab NONEPEYHOro CeveHnss TOKONPOBOASALLE YacTW UV XKWU/bl MPOBOAA BO3AYLLHOW
NIVHUK 3MeKTponepeayu, 3N1eKTPONPOBOAKN AN XUNbl Kabens, ykasaHHas B mapkopasmepe nsgenus.

3.6 anekTponpoBoaka: COBOKYNHOCTb NPOBOAOB U Kabenew, He BbIXOAALMX 3a npedesbl 34aHnsa unm
COOPYXEHUSA, C OTHOCALYMMUCS K HUM KpenaeHusMu, noAdepXMBaWUMN 3aWUTHLIMU KOHCTPYKUMSAMU 1
aetanamu.

3.7 yyacTok (anekTpuyeckoi) ceTu: YacTb (3N1eKTpUYECKoii) ceTn, uMeloLas O4HO 1 TO Xe Konnye-
CTBO kabenei unn NpoBOAOB OAHON Mapku, OAUHAKOBOE PacnosiokeHne NMPOBOAOB Ha onopax, OAVHAaKOBble
YCNOBYA OXNlaxaeHns kabenei n o4HO U TO Xe 3HauYeHne NpoTeKatoLLero Toka.

3.8 3awmTa (0T KOPOTKUX 3aMblkaHWii U neperpyskun): Komnnekc annapaTtHbIX Wuam nporpamMmMHbIX
CpefCTB, NpeAHa3HavyeHHbIn AN aBTOMaTUYecKoro (C UCNob30BaHVeM BbIK/IOYaTeNs) OTKNI0YEHNA 31eMeH-
Ta 371eKTPOYCTAHOBKM OT UCTOYHUKOB NUTAHNSA 3NEKTPO3HEPrei Npu BO3HUKHOBEHUW B HEM KOPOTKOrO 3aMbl-
KaHWs, a Takke OTK/IIOYEHUS 3TOr0 IeMEHTA WU CUTHaIM3aLun Npu ero neperpyske.

3.9 ocHoBHas 3awuTa: 3awmTa, npegHasHavyeHHas 415 AeNCTBUSA NPU KOPOTKMX 3aMblKaHUSX B Npeje-
nax 3awmwaemMoin 30Hbl C MEHbLIMM BPEMEHEM, YeM Y APYrUX YCTAHOB/MEHHbIX Ha 3TOM 3/IeMEHTE 3aLluT,
MUMeoLMX 30HY AeiCTBUSA, PaBHYH WU NPEBbLILANLLYI0 A/INHY 3alLMLLaeMO 30HbI.

3.10 pesepBHasa 3awmuTa: 3awmTa, npefHasHayeHHas A1 pe3epBUPOBaHUS LEeACTBUS OCHOBHOW 3a-
LMTbI NP KOPOTKUX 3aMblKaHMAX B Npedenax 3aluiaeMoin 30Hbl OCHOBHO 3alUWTbl, a Takke AN1a pe3epBu-
poBaHusA B MO/IHOM UM YaCTUYHOM O6bEeMe OCHOBHOIN U Pe3epBHON 3aLUUT CMEXHbIX 3/1eMEHTOB 3N1EKTPO-
YCTaHOBKW.

311 pononHuTenbHas 3awura: 3awuTa, BbiMOAHAWLWAA (MO CPABHEHUIO C OCHOBHOW W pe3epBHOIA
3awmTamu) onpegenerHHble JONONHUTENbHbIE U/UAK BCNOMOraTesibHble (PyHKUUN.

3.12 go6aBoyHada onuma: JononHuTenbHaa yHKUMA, ynyyliawwas kakme-nmbo kayectsa unm cBoii-
CTBa 3alluTbl, He BXOAALLAA B HOMEHKNATYpPy HauMeHbLUEero 06a3areflbHoro coctasa MyHKLWA.

3.13 k03a(hpULMEHT YyBCTBUTENBHOCTM (3awWnTbl): OTHOLWEHNE HaWMEHbLUEro 3HaYyeHUs BO3aei-
CTBYIOLLEV BENNUMHBI, BO3pacTatoLLei Npu KOPOTKMX 3aMblKaHWAX, K ycTaBke 3awmTbl IM60 OTHOLLIEeHVe yCTaB-
KM 3alWTbl K HaMbobLUEMY 3HaUYEeHWUI0 BO3AENCTBYIOLLEN BENNUYMHbI, YMEHbLUALWENcs npy KOPOTKOM 3ambl-
KaHWW. cnyxalive ANS OLEHKN YyBCTBUTENbHOCTU 3aLUWTbI K KOPOTKMM 3aMblKaHUAM.
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MpumeuyaHne — 3alunTy CUATAIOT YyBCTBUTENILHON, eCnu hakTUUYeckoe 3HaueHue Ko3hnLNEeHTa YYBCTBU-
TENIbHOCTWN He MEHEEe HOPMAaTKBHOTO.

3.14 koathpuUMEHT OTCTPOMKN (3awuTbl): HopMupyemoe 3HauyeHne TpebyeMoi KpaTHOCTU M3MEHe-
HMS pac4yeTHOro 3Ha4YeHUs BO34eiCTBYOLW e BE/IMUMHBI MPU BbiIGOpe yCcTaBky 3awuTbl, obecneymsatolLee BO3-
MOXHOCTb CHVXEHUS WU UCKITIOYEHNUST USNTMLLHUX cpabaTblBaHUA NPU BHELUHWUX KOPOTKMUX 3aMblKaHUSX.

3.15 koahpuumeHT 3anaca (3awmnTbl): HopMupyemoe 3HayeHue TpebyeMoil KpaTHOCTU M3MEHEHUS
pacyeTHOro 3Ha4YeHnsi BO3AENCTBYHOLLEN BENMYMHBI NPU BbIBOpEe yCTaBKM 3awnThl, 06ecnednBatoLLee BO3MOX-
HOCTb CHVWXXEHUSI WU UCK/TIOUYEHUS JIOXKHbIX cpabaTbiBaHUA NpU HOPMaslbHOM peXxume.

4 O6wue Tpe6oBaHMA K CETAIM COGCTBEHHbIX HYX/ W CeTM onepaTUBHOTO Toka

4.1 TpeﬁOBaHI/IFl K Ha3HaYeHU N 0COBEHHOCTAM KOHCTPYKTUBHOIO UCNOJNTHEHUA

4.1.1 Ha TAroBbIX NoAcTaHuuaX, TpaHCOPMATOPHbIX NOACTAHLUMAX U IMHEVHbIX YCTPONCTBaX CUCTEMbI
TArOBOr0 3/1EKTPOCHaBXKEHNA B Lensx obecneyeHns 3neKTpoaHeprueii BCnomorateNbHbIX Leneid 0CHOBHOIO
060pyAoBaHMA, a Takke BCMOMOratesibHbIX YCTPOWCTB MpefsycMaTpuBatoT ceTu COOCTBEHHBIX HYX[ Hanps-
XeHnem o 1000 B, a npu Ha/MumMmn Ha NoACTaHUMM MW IMHEAHOM YCTPOCTBE TSArOBOMO 3/1eKTPOCHABXEHNS
BbIK/lOYaTe N1eil Ha HanpshkeHue Bbile 1000 B — ewe 1 ceTu onepaTtuBHOIO TOKa.

MpumeuyaHue — Mog BCNOMOraTe/ibHbIMKW YCTPONCTBaMM MOHUMAKOT YCTPOMCTBA NOAOTPEBa NMPUBOJOB KOM-
MYTaLWOHHbIX annapaToB, YCTpoiicTBa 064yBa CUI0BbIX TPAHCOPMATOPOB U NpeobpasoBaTeneii, aNekTpuyeckoe oTo-
NNEHNE. BEHTUNSALUMIO U OCBELLEHME 3AaHWii (B T. Y. MOGW/IbHBIX), HAPYXXHOE OCBELLEHNE OTKPLITLIX PACcNpeaenuTeNbHbIX
YCTPOIICTB W TeppuTopuu, 3apsigHO-NoA3apsaHble npeobpasoBaTenu, peneiiHble 3alWuTbl, CpeAcTBa TenemexaHusaumm,
cpeAcTBa MOCTOSIHHOTO TEXHWYECKOTO AMArHOCTUPOBAHWS, OXPAaHHYI CUTHaNM3aLWI0, NMOXaPHY CUrHanuW3auuio, cetu
OUCTAHLUMOHHOTO YNpaBieHus pasbeuHUTENsIMU C ABUraTeNbHbIMW NPUBOAAMM, CPEeACTBA BUAEOHAGMIOAEHUS U 3Nek-
Tpuueckoe o6opyaoBaHue, NpeaHasHauYeHHOE AN BbINOMHEHWUS TEXHUYECKOTO 06CYXMBAHNUSA U PEMOHTA.

4.1.2 TpeboBaHMA HacToAWEro craHgapTa (3a WCKIYEeHWEeM OTHOCALLMXCA K TpaHCqOopMaTOpHbIM
noAcTaHumsam) amdepeHLMpoBaHbl /19 06bEKTOB, PACNOIOXKEHHbIX HAa y4YacTKax Xefle3HblX 4Opor pasnuny-
HbIX KaTeropwii. KateropvpoBaHue 3n1ekTpuuLMpPOBaHHbIX XEeNe3HOAO0POXHbIX IMHWA — B COOTBETCTBUM C
CIM 119.13330.2017 (NyHKT 4.2).

[N 06BbEKTOB, PACMONOXEHHbIX B XENe3HOA0POXHbIX Y31aX, K KOTOPbIM MPUMbIKAIOT y4acTK/ Xene3HbIX
[OpOr pasNuyHbIX KaTeropuii, NPUMEHSIIOT Te TPebGOoBaHWA HacTOsLLero cTaHgapTa, KOTOpble YCTaHOB/EHbI
[ANA yyacTkoB 60/1ee BbICOKOI KaTeropum.

4.1.3 TMNoaknoyeHne K CeTU COOCTBEHHbIX HYXA M CETU OnepaTMBHOrO TOKa Kakux-nnmbo MpueMHMKOB
3/1EKTPO3HEPTUMU, HE NPEeAYCMOTPEHHbIX HACTOALMM CTaHAAPTOM, He [onycKaeTcs.

OneKTpocHabXeHne NPUEMHWKOB 3/1EKTPOIHEPrun, He MpefyCMOTPEHHbIX HACTOALWMM CTaHAapToM,
NMOAK/IOYEHHbIX K CETU COBCTBEHHbBIX HYXA UM CETU ONepaTMBHONO TOKa paHee, Npu PeKOHCTPYKL MU nepeBo-
OAT Ha Apyrue UCTOYHUKM. 3To TpeboBaHWe pacnpoCTPaHAETCA Takke Ha 3/1eKTpuyeckne ceTn 34aHuid, KOH-
CTPYKTVIBHO COBMELLLEHHBIX CO 3AaHNAMW TATOBbIX U TpaHCOPMAaTOPHbIX NOACTAHLUMIA, B TOM Yncie 34aHus
paioHOB KOHTAKTHOW CeTu.

4.1.4 B uensix, OTHOCALUMXCA K CETU COOCTBEHHBLIX HYX[ W BbIXOAALMX 3a Npefesnbl 3a3emIaioLwero
yCTpOIiCTBa TAroBOW NOACTaHUMK, TPAHCAOPMATOPHON NOACTAHLMN UK IMHENHOTO YCTPONCTBA CUCTEMbI TATO-
BOr0 3/1EKTPOCHAGXEHUS, NpedycMaTpmBaloT 3alUUTHbIE pasgennTenbHble TpaHcdopmatopbl no FOCT 30030.

4.1.5 B ceTax COBCTBEHHbIX HYX/ 1 CETAX ONepaTUBHOrO TOKa NPUMEHSIOT KOMM/EKTHbIE pacnpesesnm-
TenbHble ycTpoiictBa no NTOCT P 51321.1 co cnefylowummn nokasaTtesiamMmn HafeXHOoCTH:

- KO3(hPULMEHT TEXHNYECKOrO NCNOMb30BaHUs — He meHee 0.998:

- cpefHAs HapaboTka Ha 0Tka3 — He meHee 30000 y;

- CpefHunit cpok cnyx6bl (MOMHbIA) — He MeHee 25 neT:

- cpefHee BpeMsi 4O BOCCTAHOB/IEHUS — He 6onee 2.5 u.

4.2 TpeboBaHus K kKabenam

4.2.1 TpeboBaHMsa K Matepuany u ce4eHuto

4.2.1.1 CunoBble kabenun B ceT COGCTBEHHBIX HYX/[, 1 CETU ONepaTVBHOrO ToKa NPUMEHSIIOT C MeAHbIMN
TOKOMPOBOAALLMMY XUIAaMU U CO CReyrLlWmnMn KnaccugukaLmoHHbiMu npusHakamm no FOCT 31947—2012
(pasgensl 4—6):

a) no cTteneHn rmMbKoCTM — [ANS YCNOBWIM MOHTaXa W akcnayatauuun, He TpebyloLux MNOBbILEHHOM
rmokocTu,
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6) no BuAy mMaTepuana u3onAuMn n 060104KM — ¢ n3onsumeli n 060104KON U3 NONMBUHUAXIOPULHOTO
nnacTvkata uan NoAMMepHbIX KOMNO3ULMIA, He NMEeLWUMY TOKOMPOBOAALWMX BPOHU 1 060104KN:

B) MO MCMOJIHEHUIO B YaCTW NokasaTesnieil NoXxapHoi onacHocTM — Hr(A) nnu Hr(A)-LS;

r) NO CeYEeHUIO TOKOMPOBOAALMNX XN — CeYeHnem He MeHee 2,5 MM2.

4.2.1.2 KoHTposibHble Kabenu, kabenu ynpasneHus 1 CUrHasibHO-6/10KMPOBOYHbIE Kabenn B ceTn cob-
CTBEHHbIX HYX[ NPUMEHSAOT C MOAHLIMW TOKONPOBOAALLMMM XUAAMUN U CO CeAyLWnMN KnaccumkaLunoHHbI-
My npu3Hakamu no FOCT 26411—85 (pasgens! 1—3):

a) no cteneHu rmékoctn — knaccos 11 2 no FOCT 22483;

6) Mo BMAY MaTepvana usonauMm n 060104KM:

1) kabenu, BbIXoAsALME U3 NpeAenoB 34aHns (3a UCKTHYEHMEM MOGUBHBLIX 3faHui ¢ Koprnycamu
13 TOKOMPOBOAALLMX MaTepuasnios, B KOTOPbIX pacrnonararTcs 3/1eKTPOYCTAHOBKN WIN UX OTAE/bHbIE YacTy,
nognexatime 3a3eM1eHN0 Ha BHYTPEHHUI KOHTYpP 3a3eM/ieHnsl), — C U3onaumei u3 noaMBUHUAXI0PULHOTO
nnacTukata uam noMMepHbIX KOMMO3WLNIA 1 9KPAHOM M3 MeAHOM oNbrM NN MeAHOW NIeHThI;
2) kabenu, He BbIxoAsLLMe U3 NPEAENOB 34aHNSA U NPOSIOKEHHbIE MO/THOCTLIO UKW Ha YacTu AJ/IHbI

B MOGU/IbHBIX 34aHUAX C KOPNycaMn U3 TOKONPOBOAALLMX MaTtepuasnos, B KOTOPbIX pacnofaralTcs a1eKTpo-
YCTaHOBKU WU UX OTAEfIbHble YacTu, noAsexaline 3a3em/eHN0 Ha BHYTPEHHWIA KOHTYP 3a3eM/ieHns. — ¢
nsonauvein n 060104KON 13 NONVBUHUAXIOPUAHOIO NaacTukaTa UM NoMMEpPHbIX KOMMNo3uLUuii 6e3 Tokonpo-
BOSALLMX 3KPAHOB.

B) NO OCTa/IbHbIM MOKa3aTensiM — aHasfIorMyHo ykasaHHoMy B 4.2.1.1, nepeuncneHus B) u r).

4.2.1.3 KOHKpeTHbI BapuaHT WCNOMHEHNA B YacTu MokasaTesieil noXapHoW onacHocTu Ana kabenei,
ykasaHHbIx B 4.2.1.1 n4.2.1.2. onpegenstoT no NOCT 31565—2012 (pa3gen 6) ncxoas U3 ycroBuil NpoKNaaKu.

4.2.1.4 NMposognmocTb PEN-, PE- 1 N-NpoBOAHNKOB CETWN COOCTBEHHBIX HYX[, BO BCEX CyYasX AO/HKHA
6bITb paBHoOli 100 % NpoBOAUMOCTM (Da3HbIX MPOBOAHUKOB.

MpumeuyaHne — O6o3HaAYEHNA pabounMx NPOBOAHUKOB 1 3a3emieHna — no FOCT 30331.1.

4.2.1.5 B 0gHOM VI TOM Xe KOHTPO/IbHOM kaberne, kabene ynpasieHnsa UM CUrHasIbHO-6/10KMPOBOYHOM
Kabene He gonyckaeTcs o6beAnHeHne ABYX UK 6ofiee 3eKTpUYecknx Lenei us yucna cnegyrowmx:

- B3aMmopesepBupyoLwux Lene;

- Lieneii 3eMIAHON 3awWmnTbl HAa TATOBbLIX MOACTAHUMAX NOCTOAHHOIO TOKA U CTbIKOBbIX NOACTaHLMAX;

- uenei, BbIXOAAWMX 3a Mpefenbl 3a3eMasoWero yCTpoicTBa TAroBoi MOACTAHUUM WAW JIMHEAHOTO
YCTPOIACTBA CUCTEMbI TATOBOrO 3/1EKTPOCHAGXEHNSA, U Lieneid, He BbIXOAALLMX 3a 3TV npeaensl;

- Lieneii, OTHOCALMXCA K Pa3/IMYHbIM YaCTAM CETU COOCTBEHHbIX HYX/ N0 CTeNeHN HafeXHOCTH (U3 unc-
na ykasaHHbix B 5.1.1.1);

- Lleneii, OTHOCALLMXCA K pasHbIM cucTeMam TOKOBeAyLMX MPOBOAHWKOB ¥ 3a3emneHns (M3 yicna yka-
3aHHbIX B 5.2.1.2).

4.2.2 TpeboBaHuA K Nnpokiagke kabeneun

4.2.2.1 Cwunosble Kabenn, KOHTPObHbIE Kabenu, kabenu yrnpasieHus Un CUrHanibHo-6/10KMpPoOBOYHbIE
Kabenu no TeppuTopMn NOACTaHUMMN UV IMHEAHOTO YCTPOCTBA CUCTEMbI TATOBOTO 3/1EKTPOCHABXEHUS Npo-
KnagplBaloT:

- NpW KONM4yecTBe napansesnibHoO NPoknaAbiBaemMblX Ha AaHHOM yyacTke kabenei o 7 — B rpyHTe;

- PV KO/IMYeCTBe napasienibHoO NPoKNaAbIBaeMbIX Ha faHHOM yyacTke kabenei cBblle 7 — B Ha3eM-
HbIX NOTKax.

JloTkn, npeAHasHayYeHHble ANA Npoknagku kabenei, yctaHaBNuBalT Ha Xene3ob6eTOHHbIe NPOKNaaKM,
yknagblBaemble Ha Lieb6eHoYHoe ocHoBaHWe. [lo/kHbl 6biTb NPeAyCMOTPEHbI Mepbl N0 YCTPOICTBY ApeHaxa
1 OTBOAY BOAbI U3 NIOTKOB.

4.2.2.2 KabenbHble KaHasbl pasfensioT Ha OTCEKM NMPOTSXEHHOCTbIO He 60see 150 M neperopofkamu
C npejenoM OrHecToKocT He MeHee 0,75 4. Takue Xe Neperopogkn npegycmaTpyBaloT B MecTax npoxoga
Kabeneli yepes MeXaTaxHble NePeKpbITUS 1 BbIXOAa Kabenei n3 3akpbiTbiX pacnpenenutesbHbIX YCTPOCTB
1 NOMeLLLeHUs WwuTa ynpasneHus.

4.2.2.3 Tpaccy kabeneii, NnpoknagbiBaeMbiX B rPyHTe, ¥ Kabe/bHbIX IOTKOB pasMelyatT Takum obpa-
30M. YTOGbI:

- OTK/IOHEHME KaX[Ooro M3 y4yacTKoB Tpacchl OT NPAMON NMHUKM He npeBbiwano 0,1 m Ha 10 M ANuHbI
y4yacTka.

- OTK/IOHEHME KaX[o0ro M3 y4yacTKOB TpaccChl OT F/1aBHOW MAaHMPOBOYHON OCK MOWAAKM NOACTaHLUMM
(nuHelHOro ycTpoiicTBa CUCTEMbI TArOBOro 31EKTPOCHAGXEHNSA), CTEHbI 34aHNA MW NEPNEeHANKYNAPOB K HUM
He npesbIWwano 5';
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- paccTosiHne oT Kabeneli [,0 3/1eEMEHTOB 3a3eM/ISIOLWMUX YCTPONCTB CUCTEMbI MOIHME3ALUTbI BbINIO He
MeHee 10 m.

4.2.3 TpeboBaHuA K coegnHeHu0 kabenei

4.2.3.1 B cnyyasx, Korga A/MHa Tpaccbl KOHTPONbLHOro kabens, kabens ynpaBneHns uam CUrHanbHo-
6710KMPOBOYHOrO Kabens NpeBbIaeT ero CTPOUTENbHYI0 A/IMHY, ANA COeAUHEHUs Xnn kabenei npegycmarpu-
BalOT NMPOMEXYTOUHbIE PALbI 38XUMOB.

4.2.3.2 Kabenun n vx xunbl B Mectax NpUcoefuMHeHns K psaamM 3aXuUMOB W annapataM A0/DKHbl 6biTb
MapK1MpOBaHbI.

Kaxgomy u3 kabeneit, BXOAAWMUX B CETU COBCTBEHHbIX HYX/ WX ONepaTMBHOrO TOkKa, nMpucsBavBailoT
yCNoBHOE BYKBEHHO-LM(POoBOE 0603HauYeHne. CTPyKTypa YC/I0BHOrO 0603HaYeHNs NoKasaHa:

- ANnA Kabenei, He NMEIOLMX BbIPaXXEHHON (DYHKLMOHAIBLHOW CBSA3W C KakuM-1M60 onpegeneHHbIM npu-
coefiMHeHVeM pacnpefenutesibHoro ycTpoicTea. — Ha pucyHke 1,

-Ana kabenei, umerWwmnx (OYHKUUOHANBHYIO CBSA3b C KakMM-TM60 onpefeneHHbIM NpUcoefuHEHNEM
pacnpeAenuTenbHOro yCTpoicTBa. — Ha pUcyHke 2.

EA XX ) XX JIBTMHCMMB 6YKBbI:

"1— I - T -EA-ana ka6enei, H3copsilLiHK B ceTb COGCTBEHHbIX HYX[,;
-E D -pans rmbeneil, BXoAsL X B CETbONEPATUBHOIO TOKA

MepBas uudposan rpywa, o6o3Havaow,as PyHKLMOHaIbHOe HBLUBYEHNE
kabeneii. BoibupatoT no rpadpe «Lincdposas rpynne B rksuMoHTX
0603HaYEHUAX»:

-Tabnuu 4 -7 - gnAa kabanoii, BXOASLLMX B CETb COBGCTBEHHbIX HYXA;

- T&Ormy, 6-11 - gnsa kabeneid, BXOAALWMNX B CETb ONEPaTUBHOIO TOKE.
Hardoumep, «01», «O3B, «26» N T. 4.

BTopas uudposas rpywa, npegHaaHaeHHan anv rieHtudukaumm kabens.
MpucsanBaeTt npy NpoekTupoBasnm, HaunHasa o «01», «02» n 1. 4.

Ecnun B cocTaBe npucoeguHeHns NMeeTcs TONbKO ofaH kabenb, Ans

O[IHO3H a4HON NAeHTUMKaLUM KL oporo 40CTaTbHO TOrbM3 NepBoi

LM POBOW FPPTrK, TO BTOPYIO LMAIPOBYIO FPYLLY HA UCAOrbaytor

PucyHok 1— CTpyKTypa YCN10BHOro 6yKBEHHO-LM(POBOro 0603HaYeHnsa kabenei, He MMELLNX BblpaXKEHHOW
hyHKLMOHaNbHOI CBA3M C KakuM-n16o onpefeneHHbIM NpucoeAnHeHNeM pacnpegennTesibHoro yctpoictea

B npefienax oAHOW 1 TOI Xe NoAcTaHuuMW WA OAHOMO M TOFO Xe NIMHEHOro yCTpolicTBa CUCTEMbI TATO-
BOr0O 3/1IEKTPOCHAGXEHWS YCOBHblE BYKBEHHO-LMIPOBLIE 0603HAYEHNS kabenein He A0MKHbI NOBTOPSATHLCS.

4.2.3.3 CoefavHeHns annapartoB Mexay coboil B npegenax OAHON NaHenu BbINOMHAT, Kak npasuno,
HenocpefcTBeHHO 6e3 BbiBeAEHNA COeAMHALMX NPOBOAOB HAa MPOMEXYTOUYHbIE 3aXUMbl. VICKNYeHns fo-
nyckawTcs ANns:

- uenei, B KOTOpble TpebyeTcsa BKIOYaTb UCMbITATENIbHbIE U MPOBEPOYHbIE annapartbl 1 Nprubopsbl;

- Leneil, nepekntyeHne KOTopbIX TPeOyeTCs AN U3MEHEHUS pexnma paboTbl 3/1EKTPOYCTAaHOBOK WUn
UX OTAENbHbIX YacTel.

4.2.3.4 TlpomeXyTouHble 3aXNMbl NMpedycMaTpuBaloT TaM, rae:

- NPOBOJA NepexoauT B kabosb;

- 06beANHAIOTCA OAHOUMEHHbIE Lienu:

- TpebyeTcs BK/IOYaTb NEPEHOCHbIE WCMbITATE/IbHbIE U U3MEPUTE/IbHbIE annaparthbl, eC/iM HeT UCnbITa-
TesbHbIX 6/T0KOB W/IM aHANIOTUYHbIX YCTPONCTB;

- HECKO/IbKO Kabenel nepexomaT B OAWH kabesib UAn nepepacnpesensoTcs Lenu pasnnyHbix kabene;

- He06X0AUMO BbINONHEHNE TpeboBaHus 4.2.3.1.

4.2.3.5 3axuMbl, OTHOCSLLMECA K pa3HbIM pacnpefesimTesibHbIM YCTPOACTBAM WU K pasHbIM NpuUCo-
eANHEHNsIM OJHOr0 1 TOTO Xe pacnpeAesMTeslbHOro YyCTPONCTBA, BblAENSA0T B OTAe/IbHble COOPKN 3a)KMMOB.

Ha psgax 3aXumMOB He AO/MKHbl HAXOAMTbCA PAAOM APYr C APYTOM 3aXWMbl, CyyaliHoe coefuHeHue
KOTOPbIX MOXET BbI3BaTb BK/IOYEHNE UK OTK/OUYEHNE KOMMYTALMOHHOIO annapara UM KOpoTkoe 3aMblkaHue
B Lensax onepaTtuBHOrO TokKa.
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PucyHok 2 — CTpyKTypa YC/IOBHOTO GYKBEHHO-LMGPOBOro 0603HaYEHNs kabeneil, UMeLL X BbiPaXeHHYo
(PYHKLMOHANbHYIO CBA3b C KAKUM-MGO ONpeeneHHbIM NPUCOeAVHEHNEM pacnpeaenTeNlbHOro ycTpoicTBa

Mpy pasmelleHnn Ha naHenun unm e wkady annapaTtypbl, OTHOCALERCA K pasHbiM BuAaM 3allinT, Uam
ApYrux ycTpoicTB OAHOr0 NpUCOeAMHEHMs nofjadya NUTaHUS OT NOJICOB ONepaTMBHOIO Toka Yepes cOopku
32KMMOB, a Takxe pasBofKa 3TuX Lenei no naHenn A0/MKHbl 6biTb BbINO/IHEHbI HE3ABUCKMMO [/1A KaXKA0ro
BMAA 3aWUTbl UKW YCTPOCTB. ECIM B LensiX OTK/OYEHUSA OT OTAEe/IbHbIX KOMMIEKTOB 3aliMT He npegycma-
TPMBAIOTCA HakNagku, TO NPUCOefUHEHNe 3TUX Lenei K BbIXOAHOMY pefie 3aluTbl Uan Lensam OTKIYeHUs
BbIK/MlOYaTENs CrieflyeT OCYLeCcTBNATb Yepes OTAe bHble 3aXUMbl (COOPKM 3aXXMMOB), NPU 3TOM COEeAUHEHUS
B NaHe N ykasaHHbIX Lienei cnefyeT BbINOMHATL HE3ABUCUMO AN KaXA0ro Buaa 3awmbl.

[Ana uenei anekTpnyecknx 610KMPOBOK NONOXEHUS HACTOALLLEr0 NOAMYHKTa ABSIOTCA PEKOMEHLYEMbIMU.

4.2.3.6 B uenax s3awutbl U aBTOMaTUKM [O/MKHbI ObiTb NPefyCMOTPEHbl creunanbHble 3aXWMbl,
obecneunsaroLme BO3MOXHOCTb:

- OTK/IOYEHUS Lienn OT UCTOYHMKA ONEepaTUBHOIO TOKa, TPAHC(opMaTopoB HanpsXXeHWsa 1 Toka (C BO3-
MOXHOCTbIO NpeABapuTe/IbHOIO 3aKopayrnBaHUs TOKOBLIX Lieneii) 6e3 oTcoeagnHeHns NpoBoAOB U kabeneii;

- NPUCOEAMHEHUSA K Lieny U3MepuTe/ibHbIX MPUOG0POB /UK UCMbITATE/IbHOTO 060PYA0BAHUS.

YcTpoiicTBa peneiHoi 3awuTbl 1 aBTOMAaTUKW, NEPUOANYECKN BbIBOAVMbIE M3 PaboTbl N0 TPe6oBaHNAM
pexumMa ceTu, YC/OBUSAM CENEeKTUBHOCTN W APYTUM MNpUYnHaM, AO/DKHbI UMETb crieuunasnbHble npucnocobie-
HWA ANA BbIBOAA UX U3 paboTbl ONepaTuBHbIM NEPCOHAsIOM.

4.2.3.7 C60pKM 3aXMMOB, BCNoMoraTesibHble KOHTaKTbl BblK/loYaTenei n pasbeanuHuteneii n annapatbl
[O/MKHbI ObITb YCTAHOB/IEHDI, & 3a3eM/ALLNE NPOBOAHUKM CMOHTUPOBAHbLI TaK. YTOObLI Obl/ia ob6ecneveHa Ao-
CTYMHOCTb 1 6e30MacHOCTb 06CNYXMBaHMSA COOPOK 1 annapaToB BTOPUYHbLIX Lienei 6e3 CHATUS HanpshXeHus ¢
TOKOBeAYLLMX YacTeil HanpskeHnem Bbiwe 1 kB.

5 Tpe6oBaHUS K CETAM CO6CTBEHHbIX HYX[

5.1 [leneHune no cTeneHn HafgexHocTn

5.1.1 TArosbloO NoACTaHLUNMN

5.1.1.1 CeTb COGCTBEHHbIX HYX/A BCEX TATOBbIX NOACTAHLUMIA NogpasfenseTcs Ha ABe 4yacTu:
- CeTb HErapaHTUPOBAHHOTO MUTAHUA COBCTBEHHbIX HYXA,;

- CeTb rapaHTUPOBAHHOI0 NUTAHUA COOCTBEHHBIX HYX[.
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5.1.1.2 Kaxgblli N3 NPUEMHUKOB 3/1IEKTPO3HEPTM MOAKMOUAIT TONbKO K OAHOW M3 yacTeil ceT cob-
CTBEHHbIX HYX/, nepeuncneHHbix B 5.1.1.1. DnekTpuyeckoe o6begnHeHne paboumx nposogHukos, PEN-, PE-
1 N-NPOBOAHMKOB pPa3HbIX YacTel ceT COBCTBEHHbIX HYX/, a TaKkke UCnob30BaHve AN 3TUX NPOBOAHNKOB
TOKONPOBOAALLMX XM/ OHOr0 1 TOro Xe Kabens He fonyckaeTcs.

5.1.2 TpaHcdopmaTopHble nogcTaHuum

5.1.2.1 CeTb COOGCTBEHHbIX HYX A, TPaHCOPMaTOPHbIX NOACTaHLMIA, OT KOTOPbIX 3/IEKTPO3HEPIUA nepe-
faeTcs B IMHUW 3/1eKTponepeaayn aBTo6/10KMPOBKU, nogpasfensetca aHanornyio 5.1.1.1 ona TaArosbix nNog-
CTaHUuiA.

5.1.2.2 CeTb COGCTBEHHbIX HYXJ TpaHCOPMATOPHbIX MOACTAHLUMIA, OT KOTOPbIX 3/1EKTPO3IHEPIrUs He
nepegaeTca B NMHUM 3n1eKTponepeayn aBTo6/10KMPOBKU, NO CTENEHN HALEeXHOCTW He nogpasfensercs.

5.1.3 JINHEeWHbIO YCTPONCTBA CUCTEMbI TATOBOTMO 3/1EKTPOCHAOXEHUSA

5.1.3.1 CeTb CO6CTBEHHbIX HYX/ NOCTOB CEKLMOHUPOBAHUSA NEPEMEHHOrO TOKa C BbIK/IOYATENAMU, MYH-
KTOB Mapasi/ieSIbHOro CoOefMHeHNA NepeMeHHOro Toka 1 aBToTPaHCOPMaTOPHbIX MYHKTOB, & Takke MyHKTOB
rpynnuMpoBKK, Ha KOTOPbIX UCNOMb3yeTCcs Nepejaya CUrHanoB yNpaB/ieHUs C NocTa 3/1eKTPUYECKON LeHTpanu-
3auun (nocta 3LI) no BONOKOHHO-ONTUYECKOMY kabento, nogpasgenserca aHanornyHo 5.1.1.1 Ana TAroBbIx
noAcTaHuUuiA.

5.1.3.2 CeTb COBCTBEHHbIX HYXA IMHERHbIX YCTPOACTB CUCTEMbI TArOBOrO 3/1€KTPOCHAOXEHMNSA, He yKa-
3aHHbIX B 5.1.3.1, N0 cTeneHn HafexXHOCTV He nogpasaensercs.

5.2 HomMuHanbHoe HanpsxeHue, cuctema TOKOBeAYLNX NMPOBOAHUKOB U 3a3eM/IeHns

5.2.1 TArosble noAgcTaHumu

5.2.1.1 Ha BHOBb COOpYXaeMbIX W MOJIHOCTbIO PEKOHCTPYUPYEMbIX TATOBbIX MOACTAHUUAX npeaycma-
TpMBalT TpexdasHylo CeTb COBCTBEHHbIX HYX[ MEepPeMEHHOro Toka HOMWHANbHbIM JIMHENWHbIM HanpsXeHu-
em 0.4 kB. BapuaHTbl cMCTEM TOKOBeAYyLIMX MPOBOAHUKOB U TUMA 3a3eM/eHnsa (U3 ymcna yCTaHOB/IEHHbIX
FOCT 30331.1) B 3aBMCMMOCTW OT Ha3Ha4YeHUS M KOHCTPYKLUUW TArOBON MOACTAHUMW — B COOTBETCTBUU C
5.2.1.2 n5.2.1.3.

5.2.1.2 Ha TArosbiXx NOACTaHLMAX MOCTOAHHOIO TOKA W CTbIKOBbLIX NOACTAHUMAX, €CNN Ha NOACTaHLUMK
NMelTCA MOOW/bHbIE 3[aHUsi C KOpnycaMu M3 TOKOMPOBOAALMX MaTepuasnoB, B KOTOPbIX pacnonaratTcs
3/1eKTPOYCTaHOBKM UMW X OTAE/bHbIE YacTU, NoANeXallne 3a3eMIeHNI0 Ha BHYTPEHHUIA KOHTYpP 3a3eM/eHuns,
NMPUMEHSAIOT KOMOVHUPOBAHHYI0 CeTb COOCTBEHHbBIX HYX/I, COCTOALLYIO U3:

a) cucTembl TOKOBeAyLLMX NPOBOAHUKOB 1 3a3emnenuns TN-C-S;

6) cucTemMbl TOKOBEAYLUUX MPOBOLHUKOB U 3a3emneHns IT.

K yactu ceT cO6CTBEHHbIX HYXA, C CUCTEMOI TOKOBEeAYLUMX NPOBOAHUKOB U 3a3emnenus IT nogknoya-
0T NPUEMHUKN 3NEKTPO3HEPIN, PACNONOXEHHbIE B MOOW/BbHBLIX 34aHUAX C KOpnycaMn 13 TOKONPOBOAALLNX
MaTepuasioB, B KOTOPbLIX pacnosiaraloTcs 3/IEKTPOYCTaHOBKN WK UX OTAESIbHbIe YacTu, nojnexatine 3asem-
NIEHNI0 Ha BHYTPEHHWI KOHTYP 3a3emneHns. K yacTu ceTn COBCTBEHHbIX HYX[ C CUCTEMOI TOKOBEAYLLMX Mpo-
BOAHWNKOB U 3a3emneHna TN-C-S nofgknioyaloT BCe OCTaslbHbIe MPUEMHUKN 3N1EKTPO3HEPTUN.

AnekTpuyeckoe obbeanHeHne padoumx. PEN-, PE- n N-npoBOAHWMKOB YacTeli ceTn COGCTBEHHbIX HYX[,
C pasHbIM¥ ccTEMamMu TOKOBEAYLUNX MPOBOAHNKOB W 3a3eM/IEHUSA, a TakKe UCMNo/b30BaHue 4715 3TUX NPOBO-
[HVKOB TOKONPOBOASALLMX XWU/T OAHOTO 1 TOrO Xe Kabensa He fonycKaeTcs.

5.2.1.3 Ha 1ArosbIx NoACTaHLUMAX MOCTOAHHOrO TOKa W CTbIKOBbIX MOACTAHLUMAX, €CAN Ha NOACTaHLuUK
OTCYTCTBYIOT MO6U/IbHbIE 3[aHNA C KopnycaMun 13 TOKOMPOBOAALWMX MaTepmasios, B KOTOPbIX pacrnonaratTcs
3N1EKTPOYCTAHOBKM WN UX OTAE/bHbIE YacTy, Nog/exatine 3a3eMIeHNI0 Ha BHYTPEHHWUI KOHTYP 3a3eM/ieHus,
a Takke Ha BCeX TATOBbIX NOACTAHLUSAX NEPEMEHHONO TOKa NPUMEHSIOT CeTb COOCTBEHHBIX HYX[, C CUCTEMON
TOKOBeAyLMX NPOBOAHNKOB 1 3a3emMneHnsa TN-C-S.

MpumeuyaHne — K TakuMm NOACTaHLUMAM OTHOCATCA BCE TSATOBble NMOACTAHLMM NEPEMEHHOrO TOKA, a Takxe Te
TArOBble NOACTaHLMMN NOCTOSAHHOTO TOKA U CTbIKOBbIE MOACTAHLMUW, HA KOTOPbIX MOGUMbHBIE 3[aHNSA C KOprycamu u3 To-
KOMPOBOASALLMX MATEPUANOB OTCYTCTBYIOT UM B 3TUX 3[4aHUSIX HE PACnofaralTcs 3/EKTPOYCTAHOBKN MU UX OTAENbHbIE
yacTtu, noanexatime 3a3emMaeHn0 Ha BHYTPEHHWI KOHTYP 3a3eMNeHuns.

5.2.1.4 Cuctemy ToKOBeAayLLMX NPOBOAHUKOB 1 3a3emneHns TN-C (co6beauHeHHbIM PEN-NpoBOAHMKOM)
NMPUMEHSIOT Ha yyacTkax ceTu:

-0T BbIBOAOB OOMOTKM HU3LIEr0 HaNPsXeHWs OCHOBHbIX TPAaHCHOPMAaTOPOB COOGCTBEHHbLIX HYXA A0
COOPHbIX WWH pacnpefenMTenbHOro yCTpoicTBa HerapaHTUPOBAHHOIO NUTaHWSA CeTU COBCTBEHHBIX HYXA;

- OT BbIBOAOB OOMOTKM HW3LLEr0 HAaMpsXeHWs pe3epBHOro TpaHcopmaTopa COOCTBEHHbIX HYXZ W
An3enb-reHepartopa 40 COOpPHbIX LWWH pacnpefennTesnibHOro ycTpoiicTBa rapaHTMpOBaHHOMO NUTaHUSI CeTU
COBCTBEHHbIX HYXJ.
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Ha ocTanbHbIX yyacTkax ceTu COGCTBEHHbIX HYX[ NMPUMEHSIOT CUCTEMY TOKOBEAYLUUX NMPOBOAHWUKOB U
3a3emneHus TN-S (c pasgeneHHoiMy PE- n N-npoBogHukamu). O6beanHeHne PE- 1 N-NpoBOAHUMKOB Ha 3TUX
ydacTKax Ho flornyckaeTcs.

B mecTe pasgeneHns PEN-nposogHuka Ha PE- n N-npoBoAHVKM NpegycmaTpuBatoT OTAe/IbHbIe 3aKUMbl
WN WWHbI A9 NPOBOAHWKOB, COEAMHEHHbIE MexXay co60ii, npu 3ToM PEN-NpoBOAHMK NOAKMOYAIOT K TOMY Xe
3aXUMY UK LLIKHE, 4YTO 1 PE-NpoBOAHMK.

5.2.1.5 Paboyee 3a3em/ieHne HelTpaan CeTU COOBCTBEHHbIX HYX[ npefycMaTpusaloT Ha BbiBOAax 06-
MOTKW HU3LLEro HanpshXeHus TpaHcopmaropa (TpaHchopMaTopoB) COOCTBEHHbIX HYXA W BblBOJAX AN3E/b-
reHepartopa. 3asemneHne PEN-, PE- n N-NpoBOAHUKOB B APYrnx TOYKax CETU He AonycKaeTcs.

5.2.1.6 YacTb ceTn COBCTBEHHbIX HYX[, UMEIOLLYI0 CUCTEMY TOKOBEAYLLMX MPOBOAHUKOB U 3a3eM/EHNS
IT. 060pyAyOT YCTPOINCTBOM NOCTOSAHHOIO KOHTPONS n3onsuum no FOCT 34062—2017 (nyHKT 4.5.16).

5.2.1.7 Ha TAroBbIx noAcTaHuusaX, NoABepraeMbIX YaCTUYHON PEKOHCTPYKL MK, [ONYCKAETCA COXPaHATb
CceTb COOCTBEHHBIX HYX/[ C HOMUHA/IbHBIM HanpshXXeHVem, CUCTeMOl TOKOBeAyL X NPOBOAHMNKOB 1 3a3emsie-
HWA. NPefyCMOTPEHHbIMY NMepBOHaYaIibHbIM MPOEKTOM.

5.2.2 TpaHcdopmaTopHble NoAgcTaHUmm

5.2.2.1 Ha TpaHCcOopMaTopHbIX NOACTAHLUAX, OT KOTOPbIX 3/1EKTPO3HEPTUSA nepefaeTcs B IMHUU 3/1eK-
Tponepegaun aBTo6/10KMPOBKM, NPUMEHAIOT TpexdasHyto CeTb COBCTBEHHbIX HYX[ NepemMeHHOro Toka HOMU-
HanbHbIM NMHENHbIM HanpskeHnem 0,4 kB ¢ cuCTeMOii ToKoBeAyLMX NPOBOAHMKOB 1 3a3emneHns TN-C-S ¢
3a3eM/IeHNeM HeliTpasim aHanormyHo 5.2.1.4 n 5.2.1.5.

5.2.2 2 Ha TpaHcthopMaTOpHbIX NOACTAHUMAX, OT KOTOPbIX 3/IEKTPO3IHEPIUS He nepefaeTtcsa B NNHUW
anekTponepegayy aBTob/10KMPOBKM, NpegycMaTpBatloT OANH U3 CreayoLw X BapuaHToB:

- NPV HaNNYUKN B CETU COBCTBEHHbLIX HYXA TpexdasHbIX NPUEMHUKOB 3/1IEKTPO3SHEPTUY — TpexdasHyto
ceTb COOCTBEHHbIX HYX[, aHa/IoTNyHyto 5.2.2.1,

- NpY OTCYTCTBMMN B CETU COOBCTBEHHBIX HYXA TpexdasHbIX MPUEMHUKOB 3/1EKTPO3IHEPrMn — oAHodas-
HYI0 CeTb COOCTBEHHbIX HYX/[, NEPEMEHHOr0 TOKa HOMMHaTbHbIM HanpshkeHvem 0.23 kB ¢ cuctemoii TokoBe-
OyWnX NPOBOAHMKOB U 3a3emMsneHns TN-S (c pasgeneHHbiMu n PE- u N-npoBogHukamu).

5.2.2.3 TpeboBaHus kK pabouemy 3a3eMIEHNI0 HEWTPany CeTN COGCTBEHHbIX HYXA aHanornyHbl 5.2.1.5.

5.2.2.4 Ha TpaHCOpMaTOpHbIX NMOACTaHLUMSAX, NOABEPraeMblX YacTUYHOW PEKOHCTPYKLMK, AonyCcKaeT-
CA COXpaHATb CeTb COOBCTBEHHBIX HYX[ C CUCTEMOI TOKOBeAyLUMX MPOBOAHWKOB W 3a3eM/eHusl, npegycmo-
TPEHHOI NepBOHaYasibHbIM NMPOEKTOM.

5.2.3 JIMHelHble ycTpoOCTBA CUCTEMbI TATOBOrO 3/1€KTPOCHABXEHNSA

5.2.3.1 Ha BHOBb COOpPYXaeMblX W PEKOHCTPYMPYEMbIX SIMHENHbIX YCTPOWCTBaX CUCTEMbl TArOBOrO
3/1eKTPOCHabXeHns npegycmaTpyBaioT:

a) Ha NIMHENHbIX YCTPOMCTBAxX CUCTEMbI TATOBOTO 3/1EKTPOCHAGXEHUSI MOCTOAHHOTO TOKAa, WUMEHLLUX
BbIK/IlOYaTeNIN (NOCTaxX CeKUMOHUPOBaHUSA, MyHKTax napasinesibHoro CoefMHeHNs, NyHKTax npeobpasosBaHus
HanpshKeHWa 1 MyHKTax NofroToBKW K pelicy NacCaXmnpcknx BaroHoB) — TpexiasHyto ceTb COOCTBEHHbIX HYX[,
nepeMeHHOro Toka HOMUHaJIbHbIM JIMHEliHbIM HanpshkeHnem 0.4 kB ¢ cuctemoii TokoBeayLw X NPOBOAHUKOB
1 3azemnexus IT,

6) Ha BCcex oCTaslbHbIX NINHENHbIX YCTPONCTBAX CUCTEMbI TATOBOTO 3/1eKTPOCHAbXeHNs — ofHOMa3Hyo
ceTb NepeMEeHHOro Toka HOMUHaNbHbIM HanpskeHnem 0.23 KB ¢ cMCTEMOi TOKOBeayLLMX NPOBOAHUKOB 1 3a-
3emneHua IT.

5.3 VICTOYHUKM 3N1EKTPO3HEPIUMN ANa ceTell CO6CTBEHHbIX HYX/ TATOBbIX NOACTaHUW

5.3.1 O6wue nosnoxeHns
5.3.1.1 K UCTOYHMKaM 3N1EKTPOIHEPTMMN ANS CeTell COBCTBEHHbIX HYX[ TATOBbIX NOACTaHLMA OTHOCATCS:
a) TpaHcthopmaTopbl COGCTBEHHbIX HYXA:
1) oCHOBHblE;
2) pesepBHble:
6) An3enb-reHepaTopHble arperarbl.
TpeboBaHUsi K OCOGEHHOCTAM UCNOJb30BAHUA KaX0ro U3 NepeyncrieHHbIX BULO0B UCTOYHNKOB 3/1€KTPO-
3Heprum — no 5.3.2, 5.3.3.
5.3.2 Tpeb6oBaHuAa K TpaHcdopmaTopam COH6CTBEHHbIX HYX[
5.3.2.1 Ha BHOBb COOpYXaeMblX TAr0BbIX MOACTAHLMAX NpesycMaTpuBaloT:
a) Ha MoACTaHUMAX, PacrnosIoXeHHbIX Ha BbICOKOCKOPOCTHBIX XXeNe3HOA0POXHbIX JIMHUAX, XKefle3Hoa0-
POXHbBIX IMHUAX KaTeropuu |l n Bbile, a TakkKe Xese3HOL0POXHbIX JIMHUAX HE3aBMCKUMO OT Kateropuu, ecnmu
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K 9TUM MOACTaHUUAM NPUMbIKAeT XOTA 6bl 0fHa NOACTAaHLUMOHHAs 30HA C KOHCO/IbHLIM PEXUMOM NUTaHUA —
[1Ba OCHOBHbIX 1 OAVH pe3epBHbI TpaHCcopMaTopbl COGCTBEHHbIX HYXA;

6) Ha NOACTaHUMAX, PACMOIOKEHHbIX Ha XeNe3HOA0POXHbIX NMHUAX Il kaTeropun [Kpome y[oBNETBO-
PAOLLNX YCIOBUIO, YKa3aHHOMY B Mepeynciiedun a)l. — fBa OCHOBHbIX TpaHcdopMaTopa COOCTBEHHBIX HYX[,;

B) Ha NoACTaHUMAX, PACMONOXEHHbIX Ha XeNe3HOLO0POXHbIX NMMHUAX IV KaTeropum [Kpome yA0B/ETBO-
PAIOLWMUX YCNOBUIO, YKa3aHHOMY B NepeynciieHnm a)], — ofAnH OCHOBHOW 1 OAWH pe3epBHbIi TpaHcdopMaTopsl
COBCTBEHHbIX HYXA.

5.3.2.2 N peKoHCTPyUpyeMbIX TATOBbIX MOACTaHLMIA yka3aHHOe B 5.3.2.1 KOMMYECTBO OCHOBHbIX 1
pe3epBHbIX TPaHCOPMATOPOB COBCTBEHHBIX HYX/A ABMSETCA peKOMeHAyeMbIM. Ha Takux nogctaHumsax gony-
CKaeTCsl COXPaHATb KOIMYECTBO TpaHCopMaTopoB COBCTBEHHbBIX HYXA, NPeBbiLlatoLLee ykasaHHoe B 5.3.2.1.

5.3.2.3 O6MOTKY BbICLLIEr0 HanpshHXeHUss OCHOBHOro TpaHcdopmartopa COBCTBEHHbIX HYX[ Ha BHOBb
COOpYXaeMbIX Y PEKOHCTPYMPYeMbIX TArOBbIX NOACTAHUMAX MOAKMOYAIOT Yepes BblknoyaTenb K COOpHbIM
lWnHaM TpexdasHbIX pacnpefenutesibHbiX YCTPONCTB HanpshkeHneM, kak npasuio. 6. 10. 15. 20 nan 35 kB.
Mpy HanMuMM Ha OAHON W TOI Xe MOACTAaHUMW HEeCKONbKMX pacnpefenutenibHbiX YCTPONCTB YyKasaHHbIX
KnaccoB HanpshXeHns npeanoyTeHne OTAAlT pacnpefenuTenbHbIM yCTPOCTBaM HanpsxeHnem o 10 kB.

Mpwv ABYX OCHOBHbIX TpaHchopMaTopax COBCTBEHHbIX HYXZ, X 06MOTKM BbICLLETO HanpshXeHWs NogKIo-
YalT yepes BblK/YaTeNN K pasHbiM CEKLMAM COOPHBIX LUMH TPEXa3HOro pacnpeaenntenbHoro ycTpoicTaa.
Mpy 3TOM C60pPHbIE LWWHBI pacnpeenMTenlbHOro yCTpoCTBa AO/MKHbI ObITb CEKLMOHMPOBaHbI BblK/OUaTEe1EM.

VcknoueHnsa gonyckaioTca TOMbKO A5 TArOBbIX MOACTaHLUMA NEpeMeHHOro Toka, Ha KOTOpbIX pacnpe-
JenuTesnbHble YCTPOMCTBA yKa3aHHbIX HanpsXKeHWn He npegycmartpusatoTcs. B atom cnyyae ansa nogknitoye-
HMA O6MOTOK BbICLLErO HaMpsXXeHWsi OCHOBHBIX TPAHCOPMAaTOPOB COBCTBEHHBIX HYX A, UCNO/b3YIT COOpHbIE
LUWHBI pacnpegenuTenbHbIX YCTPONCTB HanpshxeHnem 25 nam 2 * 25 kB.

5.3.2.4 O6MOTKY BbICLUEIO HamnpsXXeHus pe3epBHOro TpaHctopmaropa COO6CTBEHHbIX HYX[ Ha BHOBb
COOpYXaeMbIX U PEKOHCTPYMPYEMbIX TAFOBbIX MOACTAHLUMAX NOAKMOYAIOT Yepes TpexdasHblii KOMNAEKT npe-
JoxpaHutenel v pasBuky U3 ByX pasbefuHuTe e kK OTBETBIEHNAM OT ABYX IMHWI anekTponepegayn npo-
[ONBHOTO 3/1eKTPOCHABXEHNA MO0 NNHWI INekTponepeAayn CUCTeMbI «[iBa NMPOBOJA — PesbCbI», UMEIOLLNX
[BYCTOpPOHHEEe nuTaHue. Ecnn aBYCTOPOHHEE NUTAHWE MMEET TONIbKO OAHA W3 NIMHWUIA, TO 06MOTKY BbICLLIEFO
HanpsHkeHns pe3epBHOro TpaHcdopmaTopa COB6CTBEHHbLIX HYX/ NOAKNOYAOT Yepes pasbefnHUTENb U Tpex-
hasHbIil KOMNEKT NpefoxXpaHnTeneld k oTnaiike oT 3TOl JIMHUK.

Mpy KonMyecTBe NMHWI 3neKkTponepesayy NPOLONLHOIO 3/IEKTPOCHAGXEHNS, UMEIDLLNX ABYCTOPOHHEE
nuTaHne, NM60o NMHWIA 3nekTponepeaayn CUCTEMbl «ABa NPOBOAa — PesbCbl», MPeBbILlAWeM 2. npesno-
yTeHve OTAAlT TeM JIMHUAM, Ha KOTOpble B HOPMa/IbHOM PEeXUME 3/IeKTPOIHEPTUA NOJaEeTCA OT CMEXHbIX
noAcTaHumi.

5.32.5 B KauyecTBe OCHOBHOIO U pe3epBHOr0 TpaHChopMaTopoB COOCTBEHHBIX HYX/, MCNOML3YIOT TpeX-
(hasHble ABYyXO6MOTOYUHbIE TpaHCOPMATOPhbI, YA0BNETBOPAOLLINE ClieAyoWwmM TpeboBaHNAM,;

a) no cxeme coefuHeHNs 06MOTOK — CO CXeMOI «3Be3fa» — «3Be3aa»;

6) Mo cnocoby perynnupoBaHUsi HanpshKeHUss — C YCTPOWCTBaMW MNepeK/oUYeHns OTBETBNEHU 6e3
BO36YXAEHUS;

B) MO KOHCTPYKLMU.

1) npw BbicweM HanpshkeHun go 10 kB — cyxue no NOCT P 54827,
2) npu BbicweM HanpshkeHun oT 15 o 35 kB — macnsHble no FOCT P 52719;

r) no nokasaTensiM HafeXHOCTW:

1) KoadhpMUUEHT TEXHNYECKOTO UCNOMb30BaHNA — He meHee 0.998;
2) cpefHsAs HapaboTka Ha oTka3 — He meHee 30000 u,

3) cpeaHwii cpok cnyx6bl (MonHbI) — He MeHee 30 nerT;

4) cpefHee Bpemsi 4O BOCCTaHOBMEHUS — He 6onee 2.5 v;

[) no nokasaTensam aHepreTMyeckoi aheKTVBHOCTN — C NOTEPSAMU, HE NPEBbIAKLWUMI YKa3aHHbIe
B Tabnuue 1.

Ipynny coegnHeHns 06MOTOK OCHOBHbIX TpaHchopmMaTopoB COO6CTBEHHbIX HYX[ BblbupatoT Mo ycno-
BMIO 0b6ecneyeHns napannefnibHON CO CMeXHbIMU MoAcTaHuMsMu paboTbl NMHWUIA anekTponepefayn aBToO-
610KUPOBKU.

Mpwv ABYX OCHOBHbIX TPaHCGOPMaTOpax COBCTBEHHBIX HYXA KaXAbI N3 HUX AO/IKEH, KpOMe TOro, Y/0B-
NeTBOPATb YCNI0BUSIM NapanenbHoi paboTh:

- rpynnbl coeagvHeHn i 06MOTOK OANHAKOBbIE;

- Koadh ML MeHTbl TpaHcdopMaLmmn pasmyarTcs He 6onee yem Ha + 0.5 %;
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- HaNpPsXXeHUs1 KOPOTKOro 3aMblkaHusA passimyatoTcs He 6osee yem Ha + 10 % cpegHeapudmMeTUUeckoro
3HaueHus,

- nposefeHa ha3vpoBka TpaHCchopMaTopos.

MoLLHOCTb TpaHcdopMaTopoB COGCTBEHHbIX HYX/ BbIGUPAKOT B COOTBETCTBUM C pa3fenom 8.

Ta6nuua 1— lNpeAensHo AOMYCTUMbIE 3HAYEHUSI MOTEPb CU/IOBbLIX TPAHCOPMATOPOB, MPUMEHSEMbIX B KayecTBe
TpaHcopMaTOPOB COBCTBEHHbIX HYXJ,

3HauyeHune nortepb, KBT 3HauyeHue notepb KBT
HoMuHanbHas MOWHOCTbL HoMuHanbHas MOWHOCTbL
TpaHcopmaTtopa. kB A X0N10CTOro KOpPOTKOro TpaHcthopmatopa, kB A XxonocToro KOPOTKOTO
xoaa UblblKaHUA xona 3amMblKaHus
63 0.48 1.05 400 1.25 5.00
100 0.55 1.55 630 1.60 7.10
160 0.85 1.75 1000 2.2 9.8
250 0.90 3.30 1250 2.5 12.6
MpumeuyaHne — 3HAYeHUs NOTePb NPUBEAEHbI K HOMUHANLHOW MOLLHOCTM M yKa3aHbl /11 OCHOBHOIO OT-

BETB/IEHNSA OOMOTKM.

5.3.2.6 TMpu ABYX OCHOBHbIX TpaHcdopMaTopax COOCTBEHHbIX HYX[ BblKOUaTeNN, Yepes KoTopble 06-
MOTKM BbICLLETO HANPsHXKEHUs 3TUX TPaHChopMaTopOB NOAKIIOYAT K COOPHLIM LUNMHAM pacnpefenvTesbHbIX
YCTPOWCTB HanpsxeHnem Bbiwe 1000 B. o6opyayloT aBTOMaTUYEeCKMM BK/IOYEHNEM pe3epBa C BblAEPXKON
BPEMEHW 1 MYCKOM MO HaNPsHKEHUIO.

5.3.2.7 B cnyyasx, ykasaHHbix B 5.2.1.2. B LLleNiX 3/IeKTPUYECKOro pasfesnieHns yactein cetn cobCcTBeH-
HbIX HYX[ C pasHbiMW CUCTEMaMN TOKOBeAYLIWX NPOBOAHUKOB 1 3a3emnennsa (TN-S u IT) npegycmartpusatot
3alMTHble pasfenuTenibHble TpaHcdopmMaTopbl B CeaylolWeM KomyecTse:

- OINH — Ha NOACTaHUMAX C OAHUM OCHOBHbIM TPaHCHOPMATOPOM COBCTBEHHBIX HYXA;

- iBa — Ha NoACTaHUMAX C ABYMSA OCHOBHbIMU TpaHCdopMaTopamu CO6CTBEHHbIX HYXA,.

TpeboBaHWs K 3alLUTHLIM pasfenuTenbHbIM TpaHcopMaTopaM 1 YCoBUA UX NapasnnesbHoi paboTbl
aHanornyHbl 5.3.2.5.

5.3.3 TpeboBaHus Kk An3eNb-reHepaTopHbIM arperatam

5.3.3.1 Ha BHOBb COOpYXaeMbIX TArOBbIX MOACTAHLMSAX (38 UCKNOYEHNEM NOACTaHLMIA, PacnonoXeH-
HbIX Ha yyacTkax, He 060pyA0BaHHbIX IMHWER anekTponepeAayn aBTo610KMPOBKM) NpegycMaTprBaloT No oA-
HOMY [iM3eNb-TeHepaTopHOMYy arperaty Ha Kaxayt noAcTaHuuIo.

5.3.3.2 [1nA pekoHCTpyMpyeMbIX TArOBbIX NOACTaHUMli ykazaHHoe B 5.3.3.1 KO/IMYECTBO AM3esb-TeHe-
paTopHbIX arperatoB fABNSETCA PeKOMeHAyeMbiM. Ha Takux nofcTaHumsax [OoMyCKaeTCsa COXPaHATb Au3esb-
reHepaTtopHble arperartbl B KOIMYeCTBe, Npesblllanem ykasaHHoe B 5.3.3.1.

5.3.3.3 [Ou3enb-reHepaTopHble arperatbl BbiIGMpaloT B COOTBETCTBMU CO CleAyOLW MU NpaBuiaMu:

a) MOLLHOCTb An3eNb-reHepaTopHOro arperata Ao/mKHa ObiTb OCTATOYHOW A8 06ecneyeHns ogHOBpe-
MEHHOI paboTbl BCEX NPUEMHUKOB 3/IEKTPOIHEPTMM, NOAK/IIOYEHHbIX K CETU rapaHTMPOBaHHOrO NUTaHusA cob-
CTBEHHbIX HYX[, HO He MeHee 60 kBT;

6) BpeMsi Heo6CNyXMBaEMOI paboTbl AN3ENb-TeHEPATOPHOrO arperarta Jo/HXHO 6bITb He MeHee 24 y;

B) CTeneHb aBTOMaTU3auuy ausesnb-reHepaTopHoro arperara Ao/HkHa 6biTb 2 no NOCT P 55437,

r) nokasaTtenn HafileXXHoCTU fu3e/b-reHepaTopHOro arperata fO/MKHbI ObIThb:

1) koadhPMUNEHT TEXHNYECKOTO UCNOb30BaHNA — He MeHee 0.996;
2) cpefHasA HapaboTka Ha 0Tka3 — He MeHee 20000 y;

3) cpefHuii cpok cnyx6bl (MONHbIA) — He MmoHee 20 feT;

4) cpefHee Bpemsl 40 BOCCTaHOB/EHUA — He 6onee 4,0 u.

Mpu nposepke TpeboBaHWA, YKa3aHHOIO B NEPEYUCNIEHUN @), Ha TATOBbIX NOACTAHUMAX, OT KOTOPbIX
OTXOAUT OAHA WM fBe NVHUW 3nekTponepefayv aBTOOM0KMPOBKM, YYUTbIBAIOT MOLLHOCTb, NoTpebnsemyio
COOTBETCTBEHHO MO OA4HOV UAW ABYM TaknuM NUHMAM. Mpy 60NbLIEM KOMYEeCTBE OTXOAALWMX MHUIA 3NEKTPO-
nepegayn aBTo6/10KMPOBKM B AONOSTHEHNE K YKa3aHHOMY BbILLE YUYUTbIBAOT MOLLHOCTb, NOTPe6asemMyto TONb-
KO MO0 TEM JINHUAM, 3NIEKTPOIHEPTUA B KOTOPbIE HE MOXET ObITb NOAAHa CO CMEXHbIX TAr0BbIX UM TpaHchop-
MaTOPHbIX NOACTaHLMIA.
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5.4 VCTOYHMKMN 31E€KTPO3HEPTNN AN ceTell COOCTBEHHbIX HYXA TpaHCOpPMaTOPHbIX
noAcTaHuuii

5.4.1 O6uWMe NoaoXeHns
5.4.1.1 K MCTOYHMKaM 3M1eKTPO3Heprun ANs ceteil COBCTBEHHBIX HYX[ TPaHC(OPMATOPHbIX MOACTaH-
LM OTHOCATCS:
a) TpaHctopMaTopbl COGCTBEHHbIX HYXA:
1) OCHOBHbIE;
2) pesepBHble;
6) Au3enb-reHepaTopHble arperaTbl;
B) CW/0OBble TpaHcgopmartopbl.
TpeboBaHWsA K 0COGEHHOCTAM MCMO/b30BaHUS KaXA0r0 M3 NepednceHHblX BUAOB UCTOYHWNKOB 3/1€KTPO-
3Heprum — no 5.4.2. 5.4.3.
5.4.2 Tpe6oaHusA k TpaHchopmaTopaM COOCTBEHHbIX HYX/
5.4.2.1 Ha BHOBb COOpYXaeMblX TpaHCOPMAaTOPHbIX NOACTAHLMAX C BbICWIMM HanpshxeHuem 110 unm
220 kB npefgycMaTpuBatloT OCHOBHble TpaHCopMaTopbl COGCTBEHHBLIX HYX/ B KOIMYECTBE, PaBHOM KO/nye-
CTBY CMNOBbIX TPAHCHOPMATOPOB C BbICLUIMM HanpsbkeHnem 110 nam 220 kB. a npy HaAM4um OTXO4ALMX OT
noAcTaHUUM NNHUIA 3nekTponepeaayn nNpoao/bHONO 3/1eKTPOCHABXEHNS C ABYCTOPOHHUM NUTaHNeM — eLLle
OfIMH pe3epBHbI TpaHCthopMaTop COBCTBEHHbIX HYXJ,.
Ha BHOBb coOpyXaeMbIX TpaHC(OpPMaTOPHbIX NOACTaHUMAX C BbiCWMM HanpshxeHnem o 35 kB (kpo-
Me Ma4TOBbIX) HEOOXOAMMOCTb NPUMEHEHNSA U TpeboBaHNSA K KOSIMYECTBY OCHOBHbIX TpaHchopmaTopos co6-
CTBEHHbIX HYX/[ — B COOTBETCTBUM C Tabnuueii 2.

Ta6bnunuya 2— Heobxoammocrb NpUMeEHeHNA U TpeboBaHUA K KOIMYEeCTBY OCHOBHbIX TPaHC(OPMaTOpPOB COGCTBEHHbIX
HYX[, Ha BHOBb COOpYXaeMbIX TpaHCOpMaTOpPHbIX NOACTAHLMAX C BbICLIUM HanpsxeHnem fo 35 kB

HeobxoanumMocTb npuMeHeHna n TpeGOBaHVIFI K KOJIMYeCTBY OCHOBHbIX

KOnnuecTso nuHii Hannuve p
anekTponepeaauni\ OTXOASLLNX NVHUIA TPaHC(HOPMATOPOB COBCTBEHHBIX HYX/
no KOTOp"”’éHa MOACTAHUMO  SNIBKTPONEPEARM oy oreyTeTBUM OTXOASALLMX OT MOf, MPU Ha/UMM OTXOASLLMX OT Nof-
M%)ﬁeeT(T %;;gip'a‘m a Hanpﬂl»éggmBeM Ao CTaHLM JVHWIA 3neKTponepeaaym CTaHLMM JINHUIA 3neKTponepeaayum
poavicp aBTOG/OKMPOBKY aBTOGNOKMPOBKM
a) EcTb Mo 54.2.2

[lBa OCHOBHbIX TpaHcchopmaTopa
[1Ba OCHOBHbIX TpaHcopmaTtopa COBCTBEHHBIX HYXJ
COBCTBEHHbIX HYX[,

1 ABe wnn 6onee
6) Het

a) Ectb Mo 54.2.2
OfiMH OCHOBHOIA TpaHcdopmMaTtop
6} Her OfV1H OCHOBHOW TpaHccopmaTop COBCTBEHHbIX HYX[
COOCTBEHHbIX HYX[,

2 OpHa

1>YpoBneTBOpsOLLME YCOBUIO HE3ABUCUMOCTY OCHOBHOIO U PE3EPBHOTO UCTOYHUKOB 3/IEKTPOIHEPTUN. JIUHNK
3anekTponepefayn NpoAoAbHOr0 31eKTPOCHABXEHNS B JAHHOM C/ly4Yae He yUnTbIBaloT.

Ha BHOBb COOpyXaeMmblx TpaHchopMaTopHbIX MOACTAHLUAX C BbICLIMM HanpshkeHvem Ao 35 kB (kpome
MauTOBbIX) MPY HAJIMYUM OTXOAALLMX OT NOACTAHLMM NMHWIA 3NekTponepeAayy NPoAo/bHOO 3/1eKTpoCcHabxe-
HUSA C ABYCTOPOHHUM NWUTaHMEM npedycMaTpuBaloT Takke OfAUH pe3epBHbI TpaHcopMaTop CO6CTBEHHbIX
HYX,

5.4.2.2 Ha BHOBb COOpPYXaeMbIX MaYTOBbIX TPAHC(OPMATOPHbIX MNOACTAHUMUAX C BbICLUMM HaMpPsKeHU-
em g0 35 kB. a Takxe nofcraHumaxX, y40BIETBOPAIOLLMX YC/IOBUAM, YKa3aHHbIM B CTpokax 1a) u 2a) Tabnuubl
2. TpaHcopmaTopbl COBCTBEHHbIX HYX[ HE npegycMaTpuBaloT, a CeTU COBCTBEHHbIX HYXA MOAKMYaloT K
COOPHBIM LLUMHAM Tex Xe pacnpefenuTesibHbIX YCTPONCTB HanpsxeHnem 4o 1000 B. Kk KOTOPbIM NOAK/IHOYEHbI
oTX0AALLMEe OT NOACTAHLUMU NNHUWN 3NeKTponepeaaym COOTBETCTBYIOLLLErO HaNPSXXEHNS.

Mpy 3TOM MOLLHOCTb, HEOOXOAMMYIO A1 CeTU COBCTBEHHbLIX HYX/, YUATLIBAIOT NpU BbI6OPE MOLLHOCTK
CWI0BbIX TPaHCOPMATOPOB AaHHOl NOACTaHUMMN C KoadhdumLreHTamy cnpoca U HeO4HOBPEMEHHOCTU. paB-
HbIMW enHULE.

5.4.2.3 na peKoHCTpyupyeMbix TpaHchopMaTOpHbIX NOoACTaHUuuiA ykasaHHoe B 5.4.2.1 KOAM4ecTBO
OCHOBHbIX 1 pe3epBHbIX TpaHCOPMaTopoB COBCTBEHHbIX HYX/[ SBNSETCA pekoMeHyembiM. Ha Takux nog-
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CTaHUMAX [0MNycKaeTcs COXPaHATb KOMMYECTBO TpaHChopmaTopoB COOCTBEHHbIX HYX[, NpeBblllaloLLee yka-
3aHHoe B 5.4.2.1.

5.4.2.4 O6MOTKY BbICLUENO HanpsXXeHWs OCHOBHOIO TpaHcthopmaTopa COOCTBEHHbIX HYX[ Ha BHOBb
COOpYXaeMbIX U PEKOHCTPYMPYEMbIX TPAHCHOPMATOPHbIX NOACTAHLUMAX NOAKIIOYAIOT:

a) Ha NoACTaHUMAX C CEeTblo MOCTOAHHOIO OnepaTMBHOrO TOKa — aHanormyHo 5.3.2.3 Ana TArosbix
noAcTaHuunii:

6) Ha noACcTaHUMAX C CeTbIO BbINPSAMIEHHOIO UM NeEpPeMEHHOro onepaTMBHOrO Toka — Yepes Tpexdas-
HbIA KOMMAEKT NpefoxpaHuTeneli K BbiIBOAAM 06MOTKV HWU3LIEro HanpsKeHns cMnoBoro TpaHcopmaropa.

5.4.2.5 O6MOTKY BbICLUErO HaMpsHKeHUss pe3epBHOro TpaHcdopmaTopa COO6CTBEHHbIX HYX[ Ha BHOBb
COOpYXaeMbIX U PEKOHCTPYUpyeMbIX TpaHCHOPMAaTOPHbIX NOACTAHUMSAX MOAKMNHYAKT aHanormyHo 5.3.2.4
ANA TATOBbIX NOACTaHLUWMIA.

5.4.2.6 TpeboBaHWA K KOHCTPYKLMW TpaHCHOPMaTOPOB COOCTBEHHbIX HYX[, U YCTOBUSAM NapasinesibHol
paboTbl aHanorMyHbl 5.3.2.5 ANs TATOBbIX NOACTAHLWIA.

5.4.2.7 B cnyuvasix, ykasaHHbIX B 5.4.2 4. nepeuucneHue a), npu ABYX OCHOBHbIX TpaHcopmartopax
COOCTBEHHBIX HYX[ BblK/OuaTeNn, Yepes KOTopble 0OMOTKM BbICLLEr0 HaNPSHXKEHUs 3TUX TpaHcopmaTopoB
NoAKMI0Ya0T K COOPHBLIM LUMHAM pacnpefenuTefibHbIX YCTPOWCTB HanpshkeHnem Bbilwe 1000 B. o6opyaytoT
aBTOMaTUYECKUM BK/IOYEHEM pe3epBa.

5.4.3 TpeboBaHusa K An3eb-rOHEPaTOPHbLIM arperatam

5.4.3.1 Ha BHOBb coopyxaeMblx TpaHChopMaTOpPHbIX NOACTAHUMAX, OT KOTOPbIX 3/1EKTPO3Heprus ne-
pegaeTcs B OA4HY WM HECKOMbKO NWMHWIA 3anekTponepeAayy aBTo6/M0KMPOBKM, NpesycMaTpuBatoT no ogHOMY
An3enb-reHepaTopHoOMy arperaTy. Ha npoynx TpaHcopMaTopHbIX NOACTaHUMAX AN3e/Nb-TeHepaTopHble arpe-
ratbl He nNpegycMaTpusaoT.

5.4.3.2 MMpaBwna Bblibopa AN3eNb-reHepaToOpHbIX arperaTtoB aHa/lorMyHbl 5.3.3.3 A1 TAroBbIX NOACTaHLUNA.

5.5 WCTOYHUKM 3/1IEKTPOIHEPTUUN AN ceTell COBCTBEHHbIX HYXA NMHEWHbIX YCTPOWCTB CUCTEMDI
TSrOBOTO 3/1EKTPOCHABXEHNS

5.5.1 K MCTOYHMKAM 3N1EKTPOIHEpPrMn ANA ceTeil COBCTBEHHbIX HYX[, MHENHbIX YCTPONCTB CUCTEMbI
TArOBOTO 3/1EKTPOCHABGXEHNSA OTHOCATCS:

a) nocToe CeKUMOHMPOBAHUSA NEPEMEHHON0 TOKa C BbIK/OYATENSAMU, NYHKTOB napasiesibHoro coeau-
HeHVs NepeMeHHOro Toka M aBTOTpaHCOPMAaTOPHbIX MYHKTOB, @ Takke MyHKTOB PYNMnUPOBKW, Ha KOTOPbIX
ncnosb3yeTcs nepefaya CUrHanNoB ynpasneHuns ¢ nocrta 3L no BOSIOKOHHO-ONTUYECKOMY Kabesto:

1) TpaHcdopmaTopbl CO6CTBEHHbIX HYXA,;
2) UCTOYHUKM BecnepeboiiHOro NUTaHus;

6) NMHENHbIX YCTPOWCTB CUCTEMbI TATOBOTO 3/IEKTPOCHAOXEHUS, HE YKa3aHHbIX B MEPEYNCIEHNN a), —
TpaHcopmaTopbl COBCTBEHHbBIX HYX[,.

TpeboBaHWsi K OCOBEHHOCTSIM UCNO/b30BAHUSA KAXA0r0 13 Nepeync/ieHHbIX BUA0B NCTOYHMKOB 3N1EKTPO-
3Heprun — no 5.5.2—5.5.7.

5.5.2 Ha Kkax[om BHOBb COOpPYXaeMOM /IMHEHOM YCTPOCTBE CUCTEMbI TAFOBOrO 3/1€KTPOCHABXEHUS
npegycMmaTpusatoT ABe TpaHcopMaTopHbie NOACTaHUMM C OfHUM TpaHchopmaTopoMm kKaxaas (0gHy — Ans
OCHOBHOTO 1 BTOPYIO — /19 PE3ePBHOr0 3/1EKTPOCHAGXEHNSA CETU COBCTBEHHbIX HYXA). VIcknioueHnsa n3 atoro
npasuna — no 5.5.6 n 5.5.7.

5.5.3 O6GMOTKY BbICLUEFO HaMPsHXXEHNSA OCHOBHOMO TpaHchopmaTopa CO6CTBEHHbIX HYX/ NOAKIYAIOT K
OTBETB/IEHMIO OT /INHUW 3/1eKTponepefayn NpPoAobLHOr0 3/1EKTPOCHAGXKEHUS NN CUCTEMbI «ABa NpPoBoda —
penbCbl». O6MOTKY BbICLLEIO HanpshkeHUsl pe3epBHOro TpaHctopmaTopa CO6CTBEHHbIX HYX/A NOAKMYA0T K
OTBETB/IEHWIO OT JINHWW 3/1eKTponepeaayn aBTo610KMPOBKY.

Mpy 3TOM pekoMeHAyeTCs NCNOoNb30BaTh CXEMbI CEKLMOHUPOBAHNSA NIMHWI aneKTponepesayn n KOMmy-
TaluoHHbIe annapaTbl:

- ANSA MHWIA anekTponepeaayn ¢ OAHOCTOPOHHVMM NUTAHMEM — B COOTBETCTBUU C PUCYHKOM 3;

[ — oTBeTBNEHWE; 2 — NUHUA 3nekTponepegayun (HanpaBneHWe K UCTOUHUKY NUTaHWA); 3 — NuUHUA
3afnekTponepejaun (HanpaBneHWe, NPOTUBOMONOXHOE UCTOYHUKY NUTAHUA). 4 — pa3beAUHUTENb Ha
OTBETBNEHUUN; 5 — pasbejnHUTENb B IMHUU 3neKTponepeaayu

PrcyHok 3 — PekomeHAyeMasi cxeMa CeKLMOHUPOBaHWSA IMHUN 31eKTponepeayn ¢ O4HO-

CTOPOHHWUM NUTAHWEM B MEeCTe MOAK/MHYEHNUS OTBETBEHWS K OGMOTKE BbICLUEr0 Hanpsi-

XeHus TpaHchopmaTopa COBCTBEHHbIX HYXJ JIMHEHOro YCTPOCTBA CUCTEMbI TArOBOMO
3neKTpocHabXeHNs
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- 4N NUHWI anekTponepeAayn ¢ ABYCTOPOHHUM NUTAHWEM — B COOTBETCTBUMU C PUCYHKOM 4.

J— oTBETBNEHUe; 2 — NINHNA IneKkTponepejaymn (HanpaBneHne K UCTOYHNKY NUTAHUA):
4 — pa3beAUHNTENb HA OTBETBNEHUN: 5 -- pasbefUHUTENN B TUHWUU 3NeKTponepeaayn

PucyHok 4 — PekoMeHAyemas Cxema CEKLUOHUPOBAHWS IMHWUU 3/IeKTponepesaqn ¢ 4BYCTOPOHHUM NUTaHUEM B MecTe
NOAKNI0OYEHNS] OTBETB/IEHNSI K 0GMOTKE BbICLUEro HanpshkKeHUs TpaHcgopmaTopa CO6CTBEHHBIX HYX/ JIMHERHOMO YCTPOid-
CTBa CUCTEMbI TArOBOTO 3/1EKTPOCHABKEHUS

5.5.4 Onsa aByx n 60/1ee NMHeliHbIX YCTPONCTB CUCTEMbI TATOBOIO 3/1EKTPOCHAGXEHUS npegycMmaTpusa-
0T 06LLYI0 CeTb COOCTBEHHbIX HYX[, NOAKIYAEMYO K OAHUM U TEM XO OCHOBHOMY 1 pe3epBHOMY (pe3eps-
HbIM) TpaHchopmaTopam COGCTBEHHbIX HYXA, B CeAYIOLNX Cryvasx:

- ANA nocTa CeKUMOHNPOBaHNA NepeMeHHOro Toka v aBToTpaHCchopMaTOpPHOro MyHKTa, UMeRLWmX 06-
Lee pacnpegenuTenbHoe yCTPOWCTBO HanpskeHnem 2 * 25 kB;

- 4NA nocTa CeKLMOHNPOBAaHMA MOCTOAHHOIO TOKa M MyHKTa Npeobpas3oBaHus HanpshKeHus, UMeLmnX
obulee pacnpeenvtesibHOe YCTPOCTBO HanpshkeHnem 3.3 KB;

- ANA ABYX PacnosfioXeHHbIX Ha 06LLei nnolaske NOCTOB CEKLMOHNPOBAHMA HA MEXNOACTAHLMOHHbIX
30Hax C TpeMsa 1 6onee rnasHbIMU MyTAMY;

- 4NA OBYX PacnofioXeHHbIX Ha 06Leil nnowagke NocToB CEKLUMOHMPOBaHNA PasHbIX MeXnogcTaHuu-
OHHbIX 30H;

- ANS ABYX UAW Tpex MyHKTOB rPYMNNUPOBKM B Clyvasx, KOrga K 3TUM MyHKTaMm NOAKMHYEHbl Nepeknioya-
emble CeKLun, OTHOCALLMECS K O4HOMY 1 TOMY e r/1TaBHOMY MyTW CTaHLMUN CTbIKOBaHUSA.

Bo BCex ocTafibHbIX Cy4yasx CeTW COOCTBEHHbIX HYXA ABYX JIMHEHbIX YCTPONCTB CUCTEMbI TATOBOrO
3/1eKTpoCHabXeHNA He 06BbeAMHAIT U ANS KaX[O0ro M3 HUX npedycMaTpuBaloT COGCTBEHHbIE OCHOBHON K
pe3epBHbIi (pe3epBHble) TPaHCHOpPMaTOPbl COBCTBEHHBIX HYX[, a Takke pasHble CeTW COOCTBEHHBIX HYXA,.

5.5.5 B KauecTBe OCHOBHOIO VI pe3epBHOI0 TPaHCOPMAaTOpPOB COBCTBEHHbIX HYX[ UCMOMb3YIOT ABYX-
06MOTOUHbIE TpaHcopMaTopbl, yA0BNETBOPAOLNE CeayoLwWwmnm TpeboBaHNAaM:

a) no uucny gpas n cxeme coeanHeHUss 06MOTOK:

1) B cny4asix, ykasaHHbIx B 5.2.3.1, nepeuuncnexme a), — tpexdasHble CO CXxemoli coeMHeHUs 06-
MOTKN HU3LIEro HanpshXeHNs «TPeyrofbHUK;
2) B cnyvasix, ykasaHHbix B 5.2.3.1. nepeuncnenne 6), — ogHodasHble;

6) Mo cnocoby perynupoBaHUsi HanpsHKeHUss — C YCTPOWCTBaMW MNepek/oYeHns OTBETBNEHU 6e3
BO30YXAEHUS;

B) MO KOHCTPYKLMW.

1) npwv BbicweM HanpshkeHun o 20 kB — cyxve no FOCT P 54827,
2) npw BbiclieM HanpspkeHun Bbiwe 20 o 35 kB — macnaHblie no FOCT P 52719;

r) No nokasaTensiM HafEeXHOCTU:

1) KoadhPULNEHT TEXHNYECKOTO UCMNOMb30BaHUA — He meHee 0,996:
2) cpefHsAs HapaboTka Ha oTka3 — He meHee 25000 u,

3) cpefHuit cpok cnyx6bl (MONHbIN) — He MeHee 25 nerT.

4) cpefHee Bpems [0 BOCCTaHOB/eHUA — He 6onee 2.5 y;

) Mo nokasaTensaMm aHepreTUyeckoin apPeKkTUBHOCTM — C NOTEPSIMU, HE MPEBbILAIOWUMN YKa3aHHble
B Tabnuue 3.

Ha BO3MOXHOCTb NapannenbHoi paboTbl OCHOBHOI 1 pe3epBHbI TpaHCOPMaTOpPbl COGCTBEHHbIX HYXA,
He NpoBepsItoT.

14
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Ta6nuua 3 — MpefenbHO JONYCTUMbIE 3HAYEHUS| MOTEPbL CU/IOBLIX TPAHC(HOPMATOPOB, NPUMEHSIEMbIX B KayecTBe
TpaHCchopMaTopoB COGCTBEHHbIX HYXA

3HaueHue noTtepb, kBT
HoMnHanbHas MOUWHOCTbL

TpaHcopmaTtopa, «B A

XonocToro xoaa KOpOTKOIo 3aMbiKaHuA
0.631»
0.50 0.55
1,251>
251> 0.40 0,10
4n 0.50 0.14
101 0.70 0.29
25 0,18 0.55
40 0.30 0.80

1> OpHohasHble TpaHchopMaTopsbl.

MpumMmeyaHne — 3HavyeHns nNoTepb NpuUBeAeHbl K HOMUWHANbHOI MOLHOCTN N yKasaHbl 45191 OCHOBHOIO OT-
BETB/IEHNS 0OMOTKM.

5.5.6 Ha noctax ceKkuMOHMpPOBaHUS, NyHKTaxX napasnsiesibHoro CoeguHeHUss N1 aBTOTPaHCGOPMaTOPHbIX
NyHKTax NepeMeHHOro Toka C BblK/louaTeNs M1 B AOMNOJHEHNE K yka3aHHOMY B 5.5.2 npegycmaTpuBatoT 0fHO
U3 ABYX CNeAyLLNX TEXHUYECKUX pPeLleHNit:

- UCTOYHMK GecrnepeboinHOro NuTaHus;

- BTOPOIi pe3epBHbIi TpaHchopMaTop COO6CTBEHHbIX HYX[,.

OOGMOTKY BbICLLETO HanpshxeHUsi BTOPOro pe3epBHOro TpaHcdopmaTopa CO6CTBEHHbIX HYX/ MOAKM0Ya-
0T N0 OHOMY M3 C/lefyHoL X BapNaHTOB:

- K OTBETB/NIEHNIO OT /IMHWMMW 3N1eKTponepefayn no60oro HasHavyeHus, yA0BNETBOPSIOLWEl YCNOBUIO He-
3aBUCYMOCTY OT TOW /IMHWUU anekTponepeayn, K KOTOpPol NOAKNIOYEH NepBbli pe3epBHbI TpaHchopmaTop
COOCTBEHHBIX HYX,

- K OTBETB/IEHWIO OT JIMHUW 3M1eKTponepesayn aBTOG/IOKMPOBKA C APYroli CTOPOHbI OT pasbefuHuTe-
N151. N0 KOTOPOMY B HOPMaJ/IbHOM peXxvMe MnpefycMaTpuBaeTcs pasfen nUTaHust OT ABYX CMEXHbIX TAToBbIX
noACTaHLmiA.

TpeboBaHWsi KO BTOPOMY pe3epBHOMY TpaHCopMaTopy COOCTBEHHbIX HYX A aHanornyHbl 5.5.5.

5.5.7 Ha nyHKTax rpynnupoBkMK, Ha KOTOPbIX MCNOMb3yeTcs nepefjadya CUrHasoB ynpas/ieHns ¢ nocra
3Ll No BO/NOKOHHO-OMTUYECKOMY Kabeso, B AONOJIHEHNE K yKa3aHHOMY B 5.5.2 npegycmaTtpyBaloT UCTOYHUK
6ecnepeboiiHoro NuTaHus.

5.6 PacnpegeneHve un nepefava 3/1eKTPO3HEPTUN B CE€TU COOCTBEHHbBIX HYXA

5.6.1 O6wue TpeboBaHUS

PacnpegeneHue u nepefady 371eKTPO3HeEPrnn B CeTU COBCTBEHHBIX HYX/ OpPraHusyloT B COOTBETCTBUM
CO CTPYKTYPHO-(PYHKLMOHANBHBIMU CXeMaMu, NMPUBEeAEHHbIMU B MPUAOXEHNN A.

YcnoBHble 0603Ha4YeHNA BApUAHTOB CTPYKTYPHO-(PYHKLMOHAIbHBIX CXEM CETU COGCTBEHHbIX HYX[, TAro-
BbIX 1 TpPaHCOPMATOPHbIX NMOACTAHLUUA — B COOTBETCTBUM C PUCYHKOM 5.
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PucyHok 5 — CTpyKTypa YC/I0BHOr0 0603Ha4eHUsi BAPUAHTOB CTPYKTYPHO-(DYHKLMOHANIBHBIX CXeM CeTU
COBCTBEHHbIX HYX[ TATOBbLIX U TPAHCHOPMATOPHbIX MOACTAHLMNIA

Mpumep Mcnonb30BaHMs YCNOBHOMO 0603HaYeHNS BapnaHTa CTPYKTYPHO-(DYHKLMOHANbHOM CXeMbl CeTU
COOCTBEHHbIX HYX[ TArOBON noAcTaHumu: «CTPYKTYPHO-(DYHKLMOHANbHAA CXEMA CETU COBCTBEHHbIX HYX —
BapuaHT 511 no N'OCT P 58408—2019».

5.6.2 CeTu HerapaHTMpPOBaHHOIO NUTAHUSA COOCTBEHHbIX HYXJ,

5.6.2.1 PacnpegenuTesnbHble YCTPOCTBA CETU HErapaHTUPOBAHHOIO NUTaHWSA COBCTBEHHbIX HYX[ Bbl-
MOJHAIOT C TpexdasHbIMU COOPHLIMY LUMHAMW.

5.6.2.2 ina pacnpefenutenbHbIX YCTPONCTB CET HerapaHTMPOBAHHOIO NMUTAHMS COGCTBEHHbIX HYX[, C
CMCTEMOI TOKOBEAYLLMX NPOBOAHMKOB M 3a3eMneHust TN-S ucnonb3yT cnegyrolme BapuaHTbl CEKLNOHMPO-
BaHUA COOPHbIX LUWH:

- CEKLMOHMPOBaHME Ha ABEe CeKUMM C UCNOIb30BaHMEM [BYX MNOCMeA0BaTelbHO COeANHEHHbIX pPyOusib-
HVWKOB — MpU [ByX OCHOBHbIX TpaHchopMaTopax COOCTBEHHbIX HYXA;

- 6e3 ceKkUMOoHNpPOBaHNA — NPV OJHOM OCHOBHOM TpaHcopmaTope CO6CTBEHHbIX HYX[,.

MpumeyaHne — Kputepun BbIGOPa KOSMUECTBA OCHOBHbIX TPAHCHIOPMATOPOB COOCTBEHHBIX HYX[, A5 TArO-
BbIX NOACTaHUMIA — no 5.3.2.1, aAns TpaHchopMaTopHbIX NOACTaHLMA — no 5.4.2.

C6OpHbIe LUMHBI pacnpefenuTesibHbIX YCTPOUCTB CETU HerapaHTMPOBAHHOMO MUTaHUS COGCTBEHHbLIX
HYX[, C CMCTeMOli TOKOBEAYLLUX NPOBOAHUKOB W 3a3eMNeHNs IT He CEKLMOHUPYIOT.

MprumeyaHne — YcnoBus NPUMEHEHNSI CETV HErapaHTUPOBAHHOTO MUTaHWS COOCTBEHHBIX HY)X[, C CUCTEMONA
TOKOBEAYLLMX NPOBOAHMKOB 1 3a3emsieHns IT— no 5.2.1.2.

5.6.2.3 B pacnpegenuTenbHbiX yCTPONCTBax CeT HerapaHTMPOBAHHOMO NUTAHUSI COGCTBEHHbIX HYX[, C
cUCTEeMOli TOKOBEAYLLUX NPOBOAHNKOB U 3a3emneHunst TN-S npegycmaTpmBaioT NPUCOEANHEHUS;

- Ha NOACTaHUUSIX C ABYMSI OCHOBHbIMM TpaHC(OpPMaTopaMn COGCTBEHHbIX HYX4 — B COOTBETCTBUM C
Tabnuuen 4;

- Ha MOACTaHUMSIX C OAHWUM OCHOBHbIM TPaHCOPMATOPOM COGCTBEHHBLIX HYXJ — B COOTBETCTBUMU C
Tabnuueii 5.
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Ta6nnua 4 — CocTaB NpUcoeAVHEHWU pacnpefenuTenbHbIX YCTPOIUCTB CeTW HerapaHTVPOBAHHOIO NUTaHUS co6-
CTBEHHbIX HYX/, C CUCTEMOI TOKOBeAyLMX NPOBOAHUKOB 1 3a3emaeHns TN-S Ha NoACTaHLMUAX C ABYMS OCHOBHbIMU TpaHC-
chopmaTopamMy CO6CTBEHHbIX HYX,

Yka3aHus no Boibopy  Lindpposas ipynna
HasHaueHre npricoenHeHNi, xapakTep NPUEMHUKOB 3/1eKTpoaHep' KonmuecTsa B NO3VLIMOHHbIX
npycoeavHeHui 0603HaueHNAX

1 MpucoefnHeHns, npegycMaTpuBaemMblie Ha BCeX NOACTaHLMSAX

1.1 BBOfAbl OT OCHOBHbIX TPaHCHOPMATOPOB COOCTBEHHbIX HYX/A, Mo 5.6.2.4 01.02

1.2 Noporpes 6akoB W.'WAN NPUBOAOB BbikNouaTenenl Mo 5.6.2.5 03.04

1.3 YcTpolicTBa perynnpoBaHusi HanpshkeHUs CUNOBbIX TpaHcopmarto- Mo 5.6.2.5 05.06
pos2'

1.4 [iuratenu o6ayBa U HacoCbl LUPKYAALWWM Macna CUI0BbIX TpaHc- Mo 5.6.2.5 07.08
chopmaTopos

1.5 CeTb rapaHTMpPOBaHHOIO NMTaHNSA COBCTBEHHbIX HYXA — 09. 10

1.6 TexHonornyeckne NpueMHUKN 3NeKTPO3IHEPTUn OpHo Ha nepBoii n

cekumm CﬁOprIX LLNH

1.7 HapyxHoe ocselleHne OfiHO Ha BTOpOWA 12
ceKuun CO0PHbIX LWNH

1.8 VHble npucoeauHeHns, nepeyeHb KOTOPLIX onpegenseTcs no Heo6xo- Mo 5.6.2.5 13—30
AMMOCTM Ha CTaAUM NPOEKTUPOBAHUSA KOHKPETHOW MOACTaHLMY

2 lMpucoeanHeHns, npegycMmaTpmMBaeMble Ha MOACTAHUMAX C KAnUTa/bHbIM 3aHnemM
2.1 OTonneHvie n BEHTUNALMA 34aHNA Mo 56.25 31.32
2.2 Pabouee ocBelleHune 3aaHni Mo 5.6.2.5 33.34

3 I'Ipl/lcoe,qleeva, npegycmMmatpmBaemMble Ha NoACTaHUUMAX C KanuTasibHbIM 34aHNEM U MO6GUNBbHBIMU 34aHnAaAMun

3.1 OTonneHve 1 BEHTUNALMSA KanuTanbHbIX 34aHUIA Mo 5.6.2.5 31,32
3.2 Pabouee ocBeleHMe KanuTanbHbIX 34aHni Mo 5.6.2.5 33.34
3.3 OTonneHune, BEHTUNALMA N paboyee OCBeLLEHNE MOGUbHBIX 34aHWUI Mo 5.6.2.5 35.36
3.4 3awuTHble pasgenuntenbHble TpaHcopmaTopbi3l Mo 5.6.2.5 37.38

4 TpucoefuHeHus, npegycMaTpmBaemMble Ha NOACTAHUMAX TOMbKO C MOBUABbHBIMU 34aHNUAMM
4.1 OTonneHune, BEHTUNALMA 1 paboyee oCBeLLeHne MOOUbHbIX 34aHWUI Mo 5.6.2.5 35.36
4.2 3awunTHble pa3genutenibHble TpaHcopmaTopsi3l Mo 5.6.2.5 37.38

ToNbKo Ha NOACTaHLUMAX, UMEILLUX BbIKNOYATENN C NOLOIPEBOM 6aKOB MMM NMPUBOLOB.
2' Tonbko Ha MOACTAHUMAX, VMEILMX CUTOBbIe TPAHC(HOPMATOPbI C YCTPOWCTBAMU PErynpoBaHus Hanpsxe-
HUSI NOA, HarpysKoii.
3' ToNbKO Ha TATOBbIX NOACTAHLMAX NOCTOSHHOTO TOKA W CTbIKOBbIX B CNy4asX, ykasaHHbix B 5.2.1.2.

Ta6nunya 5 — CocTaB NpucoeanHeHWI pacnpeaenutesnbHbiX YCTPOWCTB CETU HerapaHTMPOBAHHOIO MUTaHUsA co6-
CTBEHHbIX HYXJ, C CUCTEMOIT TOKOBEAYLLMX NPOBOAHMKOB 1 3a3emMneHunst TN-S Ha noAcTaHLMsAX C OAHUM OCHOBHbIM TpaHc-
hopMaToOpOM COBCTBEHHbIX HYXA,

YkasaHua no Beibopy  Lincbposas ipynna
HasHaueHre npricoegnHeHnii, XapakTep NPUEMHUKOB 3/1eKTpoaHeprm KonmuecTsa 0 MO3NLIMOHHbIX
npucoeavHeHui 0603HaYeHX
1 MNpucoegnHeHns, npegycmaTpuBaemblie Ha BCeX MOACTaHLMAX

1.1 BBOA OT OCHOBHOIO TpaHcopmarTopa CO6CTBEHHbIX HYX/, Mo 5.6.2.4 01
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OkOHuaHve Tabnuubl 5

YkasaHua no Bbi6opy Ludposas rpynna
HasHauyeHue npucoeguHeHn, xapaktep NpUeMHUKOB 3N1€KTpO3Hepruu KonunyecTtBa B MO3ULUMNOHHbBIX
npucoeanHeHuni o603HavYeHnaAx
1.2 Moporpes 6akoB W AWM NPUBOAOB BbIKKOUaTENER]) — 03
1.3 YcTpoiicTBa perynmpoBaHus HanpskeHns CUnoBbiX TpaHcdopmaTo- — 05
pos2L
1.4 fBvraTenu ob6ayBa M HacoCbl LMPKyNsSLMM Macna CUIOBbIX TpaHC- — 07
topmaTopoB
1.5 CeTb rapaHTMPOBAHHOIO NUTAHNS COOCTBEHHbIX HYX[, — 09
1.6 TexHonornyeckne NPUEMHUKN 31EKTPOIHEPTN OpHo n
1.7 HapyxHoe ocBelieHune OpHo 13
1.8 Pe3epBHOe NuTaHWe 04HOrO M3 3apsiiHo-noA3apsaAHbIX npeobpasoBa- OpHo 15
Tene
1.9 WHble npucoegnHeHuns, nepeyeHb KOTOPbIX onpeaensieTcs no Heo6xo- — 16—30

AVMOCTU Ha CTaAMMN NPOEKTVPOBAHUA KOHKPETHOW nofcTaHumm
2 MpucoeanHeHus, NnpegycMaTpMBaemMble Ha NOACTAHUMAX C KanUTabHbIM 34aHUEM
2.1 OTonnexHne3ln BEeHTUNALMA 30aHNN Mo 5.6.2.5 31
2.2 Pabouyee ocBelleHNe 3aaHuni Mo 5.6.2.5 33

3 MpucoeanHeHus, npegycMaTpyBaemMble Ha NOACTAHLUMAX C KAnUTanbHbIM 34aHNEM U MOBUIbHBIMW 34aHUSMU

3.1 OTonneHne3)n BEHTUNALMUA KanUTanbHbIX 34aHNI — 31
3.2 Pabouee ocBelleHNe KanuTasnbHbIX 34aHUi — 33
3.3 OTonneHne, BEHTUNALMSA U paboyee OCBeLLeHe MOGUMNbHbIX 34aHNI — 35
3.4 3awwuTHble pasgenuTenbHble TpaHcopmaTopbi4l — 37

4 TMpucoefuHeHns, npegycmarpuBaemble Ha NOACTAHLUUAX TONbKO C MOGUBbHBIMW 34aHUAMU
4.1 OTonNeHune, BEHTUNALMA U paboyee ocBelLeHNne MOBU/bHbIX 34aHNiI — 35
4.2 3awuTHble pa3genuTenbHble TpaHcopmartopbi4' — 37

11 Tonbko Ha NOACTAHUUAX, UMEIOLLNX BbIKOYaTENN C NOAOrpeBOM 6aKkoB U/MNKN NPUBOLOB.

21 ToNbko Ha NOACTaHUMAX, UMELWNX CUNoBble TPaHCOPMaTOpbl C YyCTPONCTBAMU PEryIMPOBaHUA Hanpsxe-
HUS NOJ, HArpy3KoWA.

3! 3a ucknoyeHnem npesycMOTPEHHOro NyHKTaMm 8 n 9 Tabnuubl 7.

41 TONbKO Ha TAroBbIX MOACTAHLUAX NOCTOAHHOIO TOKA U CTbIKOBLIX B ClyyasaX, yka3aHHbIX B 5.2.1.2.

5.6 2.4 C6opHble WWUHbI pacnpefenuTeslsHOro ycTpoicTBa CeTW HerapaHTUpPOBaHHOIO MWTaHWSA COO6-
CTBEHHbIX HYX/[ COEANHAIOT C 0OMOTKOW HU3LIEro HampshKeHUs OCHOBHOro TpaHcdopMaTopa CO6CTBEHHbIX
HYX/, Yepes Lenb, COCTOALLYI0 U3 COeAMHEHHbIX NOCneAoBaTe/lbHO PyOGUIbHUKA N aBTOMATUUYECKOTO BbIK/10-
yaTens. Mpy CEKLMOHMPOBAaHHbIX COOPHLIX LUMHAX NEPBY U BTOPY CEKLMMN COeAMHSIIOT C 0OMOTKaMM HU3LLe-
ro HanpsHXeHUsi COOTBETCTBEHHO MEPBOro U BTOPOro OCHOBHOrO TpaHChopMaTopoB COBCTBEHHbIX HYXA Yepes
Lenb, COCTOSALLYI0 N3 COeANHEHHbIX NocneAoBaTelbHO pybuibHMKa 1 aBTOMATMYeCKOro BbiK/ovaTens.

5.6.2.5 DNeKTponpoBOAKN, OTHOCALLMECH K NEPBLIM U BTOPbIM CEKLMSAM COOPHBIX WWH ApYruxX pacnpe-
[enuTeNbHbIX YCTPOICTB, NMOAK/IOYAOT COOTBETCTBEHHO K rpynnam nepBoi U BTOPOI CEKLMA COOPHbIX LUUH
HerapaHTVPOBaHHOIO NUTaHWA COBCTBEHHbIX HYXA. D/IEKTPONPOBOAKM, HE UMEILLME BbIPaXEHHON DYHKLUMNO-
HasIbHOW CBSI3M C O4HOW M3 CeKLMiA COOPHBIX WNH pacnpefenmTenbHbIX yCTPONCTB (HanpumMep, ycTpolicTea no-
[lorpeBa LWMHOCOEANHNUTENbHBIX N CEKLMOHHBIX BbIK/KOUaTeNen, a Takke BblkiovaTeneii pacnpesenmrensHbix
YCTPOICTB C HECEKLMOHMPOBAHHLIMU COOPHLIMU LIMHAMM) LO/MKHBI ObITh pacnpefeneHbl Mexay Cekuusamm
COOPHBIX LWIMH COBCTBEHHbIX HYX[, MO BO3MOXHOCT/ paBHOMEPHO.
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B pacnpefenutenbHbIX YCTPONCTBAX CETU HErapaHTUPOBAHHOIO MUTaHUSI COGCTBEHHbIX HYX[, C

CUCTEMOIi TOKOBeyLLMX NPOBOAHMKOB U 3a3em/eHus IT npegycmaTpuBatoT NpUcoeiMHEHNs] B COOTBETCTBUM

c Tabnuueli 6.

Ta6nunuya 6 — CocTaB NPUCOEAUHEHWII pacnpesenuTenbHbIX YCTPOWCTB CeTU HerapaHTUPOBAHHOIO NMUTaHWSI COG6-
CTBEHHBIX HYX/ C CUCTEMOI TOKOBEAYLLMX NPOBOAHUKOB 1 3a3emneHus 1T

HasHaueH1e NpUCoeAMHEHNIA, XapakTep NPUEMHVIKOB 3/IEKTPOaHeprum

1 BBOAbl OT 3aLYUTHbIX Pa3feniMTesibHbIX TPaHC(OPMaTopoB (3aLUTHOTO

pasgenuTensHoro TpaHcopmaTopa)

2 OTtonneHwue, BEHTUNAUNA N paﬁoqee ocBelleHue MOBUNbHBIX 3,an|/||7|

YkazaHusi no BbIGopy
KonmyecTBa
npucoeanHeHNi

Mo 56.2.4

Mo 5.6.2.5

3 [Buratenu NpuUHyLUTENbHOTO OXNAaXAeHUs cTaTMYeckux npeo6pasosa- —

Tenenii

LincppoBsas rpynna

B MO3ULMOHHbIX
0603HaYEHMAX

79. 80

81.82

83.84

* TONbKO NPU UCNO/b30BaHWM CTATUYECKUX NpeobpasoBaTteneii ¢ NPUHYANTENbHbLIM OXNaXAeHeM.

5.6.3 CeTu rapaHTMpPOBaHHOIO NMUTAHUA COOBCTBEHHbIX HYX[
5.6.3.1 PacnpegenuTenbHble yCTPOCTBA CETV rapaHTUPOBAHHOIO NUTAHNA COOCTBEHHbIX HYX[, BbINOI-
HAIOT C TpexdasHbIM1 HeCEeKLMOHNPOBaHHbIMU COOPHBIMU LLUMHAMU.
5.6.3.2 B pacnpefenuTtenbHbIX YCTPONCTBAX CeTW rapaHTMPOBAHHOIO MUTaHWA COGCTBEHHbIX HYX[,
npegycMaTpuBatloT NPpUCoeAVHEHUs B COOTBETCTBUM C Tabnumuein 7.

Ta6nunua 7 — CocTaB NpucoefnHeHnin pacnpefennTesibHbiX yCTPONCTB CeTU rapaHTMPOBaHHOIO NUTaHNA CO6CTBEH-

HbIX HYX[,

HazHayeHve npmcoe,qleeHvu?l, XapakTtep NpMeMHUKOB 3/1EKTPO3HEPIrn

1 BBOAbl COOTBETCTBEHHO OT NEPBOI 1 BTOPOI cekuuii pacnpe-
[leNUTeNbHOro ycTpoicTBa HerapaHTVPOBaHHOTO NMUTAHNUSA COBCTBEH-
HbIX HYX/ (Ha NOACTAHLMSX C OGHUM OCHOBHbIM TpaHC(opMaTopom
COGCTBEHHbIX HYX [ — BBOJ OT COOPHbIX WWH pacnpegenuTenbHoro
YCTPOWCTBA HErapaHTMPOBAHHOIO NUTaHUSt COGCTBEHHbIX HYX[)

2 BBOpA OT pe3epBHOro TpaHcyopmaTopa CO6CTBEHHbIX HYXA
3 BBOJ, OT AU3enb-reHepaTopKoro arperara

4 TpaHcdopmaTtop(bl)CLB
5 3apsagHo-noa3apsagHbie npeobpasoBarenn
6 [Buratenu 3aBofa BK/OYAOLMX NMPYXWH BblkIoYaTenei ¢ npy-

XWHHbLIM NMPNUBOAOM

7 Po3eTKn fNa NepeHOCHOro 3/1eKTPUYECcKOro MHCTpymMeHTa

8 OTonseHne NomeLLeHuns WwuTa ynpasneHus
9 OTonfieHne NoMeLeHNsa akkymynaTopoB
10 Hacoc2*

11 AnnapaTypa aHeproaucneT4yepckoii cBsasu

YKazaHusi o BbIGOpy
KONMUYeCTBa NPUCOEANHEHMIA

OpHo unun gBa B 3aBUCUMO-
CTW OT KOJINYeCcTBa OCHOB-
HbIX TpaHcopmaTopos
CO6CTBEHHbIX HYX[, cM. 1.6
Tabnmu 4 n 5

OgaHo
OpaHo

Mo ogHOMY Ha KaXAblii
TpaHcchopmaTtop CLIB

Mo ogHOMY Ha KaxAblii
npeo6pasosaTtensl

Mo 5.6.3.3

Mo ogHOMY Ha KaxAblii aTax
KanuTasnbHOTO 3aHus U Ha
KaXAblil psif MOGUbHbBIX
34aHni

OopHo
OgaHo
OopaHo

OgaHo

LindbpoBas ipynna
B NO3VULMOHHBIX
0603HaYeHNsIX

51.52

53.54
55.56

57—60

61,62

63

64

65
66
67
68
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OKOHuaHve Tabnuubl 7

uposas rpynna
. YKazaHusi no Bbl6Gopy Hudbp Py
HasHauyeHne NpucoeAuHeHUil, xapakTep NPpUeMHNUKOB 3/1EKTPO3IHEPTUN N B NO3ULMOHHbIX
KONIM4YecTBa NPUCOEfUHEHN

0603HaueHnAx
12 Annapatypa TenensmepeHuind’ OpHo 69
13 AnnapaTypa aBTOMaTU3MPOBAHHON CMCTEMbI KOMMEPYECKOro OpHo 70
yyeTa 3/1eKTPoaHeprum
14 Annapatypa cBsi3u OpHo 71
15 OxpaHHasa curHanusauusa OpHo 72
16 CpepcTBa NOCTOAHHOTO TEXHUYECKOTO AUarHoCTUpoBaHUAa4* OpHo 73
17 Annapatypa AUCTaHLMOHHOTO ynpaBieHns pa3bejuHuTenamm Mo 5.6.3.4 74
18 CurHanbHble ykasatenn «OnycTuTb TOKOMPUEMHUK» OgHo 75
19 CpepacTBa TefieMexaHmsaunm OpgHo 76
20 lMoxapHasa curHanusauuns OopHo 7
21 BupeoHabniogeHne OopaHo 78

"1KpuTepun Bbibopa KonmyecTBa npeobpasosarteneit — no 6.2.3.1.

2| He npuMeHAIOT Ha NOACTaHUMsX, He TpebylLlmnx cucteM cbopa macna. Kputepuii Heo6x0ANMOCTM CUCTEMbI
c6opa macna — no NOCT 34062—2017 (nogpa3sgen 4.3).

3| Tonbko Ha noAcTaHLUuAX, 060pyAOBaHHbIX CPeACTBaMU Tenen3MepeHniil, KOHCTPYKTUBHO He COBMeLLeHHbIMU
CO cpeAcTBaMu TefiemexaHusaumu.

4| Tonbko Ha NofCTaHuMAX, 060pyA0BaHHbIX annapaTtypoli NOCTOAHHOrO TEXHUYECKOro AMarHoCTMPOBaHNSA, KOH-
CTPYKTUBHO HEe COBMELLEHHOI C UHTeNNEKTYyalbHbIMU TEPMUHAIAMW NPUCOEANHEHWIA.

5.6.3.3 lNpucoeauHeHns asurateneil 3aBoja BKAOYAOLWMUX NPYXWH BbIKNOYaTENEN C NPYXUHHBIM NpuU-
BOAOM MpefycMaTpuBaloT N0 OAHOMY Ha KaXAyl CeKLuio COOpHbIX LWWMH pacnpefenuTesbHbIX YCTPOWCTB,
VMeLWUX BblKNoYaTeN nepeMeHHOro Toka ¢ NPYXVWHHbIM NPUBOLOM, B TOM YMC/E U HA PEKOHCTPYMPYEMbIX
NOACTaHLUMAX C BbICLLMM HanpskeHnem 35 KB 1 Bbille, He MMEILMX HA MOMEHT PEKOHCTPYKLMK BbiKoYaTe-
nei ¢ NPYXWHHbIM NPUBOAOM.

5.6.3.4 Ha TAroBbIx NOACTaHLMAX NOCTOAHHOIO TOKa W CTbIKOBbLIX NOACTAHUMAX cnefyeT npegycMarpu-
BaTb AjBa NpUcoeAnHeHNsa annapaTypbl UCTAHLMOHHOIO ynpaB/ieHns pasbeguHUTeNaMu: O4HO — AN1A pasb-
efiMHNTenel. OTKYaOLWMXCA NoA feiCTBUEeM 3eM/IAHON 3aLinTbl, BTOPOe — [/1A BCeX OCTasIbHbIX pa3beau-
HUTenell. Ha Bcex ocTanbHbIX NOACTAHUMAX cnefyeT npegycmaTpuBaTtb O4HO NPUCOeAVHEHNE.

5.7 3awmnTta OoT TOKOB KOPOTKOrO 3aMblKaHUA U neperpys3kn Ha cTopoHe Bbiwe 1000 B

571 Bbikntouatenn, vepes KOTOpble 0OMOTKM BbICLUIEr0 HaNPsXKEHUs OCHOBHbIX TpaHcopmMaTopos
COGCTBEHHBIX HYX[, Ha TArOBbIX MOACTAHUMAX MOAKMOYEHbI K COOPHbIM LWMHaM TpexdasHbIX pacnpegesnu-
Te/bHbIX YCTPONCTB HanpsbxkeHnem 6.10.15. 20 nnu 35 kB, o6opyaytoT:

a) MakCMMaslbHOV TOKOBOV 3alWTOl CO CreayWwmnMy 0CO6EHHOCTAMU UCTONTHEHNS:

1) n3mepuTesnbHble opraHbl — 3/1eKTPOMarHMTHble TpaHcdopmaTopbl Toka no TOCT 7746 B ABYX
(hasax Ha CTOPOHE BbICLLIEro HarnpshXxeHUs TpaHcopMmaTopa COOBCTBEHHbIX HYX/,;

2) BO3feicTByOWAs BeNIMYMHa — nepsBas rapMOHMKa TOKa;

3) HasHayeHvWe — OCHOBHas 3aluTa;

4) Ko3a(hpPULMEHT YyBCTBUTENBHOCTU — He MeHee 1.5;

5) Bblaepxka BpeMeHn — He 6oneB 4.0 c;

6) 6/110KMpOBKa — OTCYTCTBYET;

7) pelicTBMe 3aluUTbl HA OTK/OYEHMEe BbiK/OYaTeNs, a Npu ABYyX TpaHcgopmaTopax CO6CTBEHHbIX
HYX/[, — eLlle 1 Ha 3anyck asToMaTU4ecKoro BktoveHns pesepsa (ABP);
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6) TOKOBOIi OTCEUKOI CO CeaylWwuMN 0CO6EHHOCTSIMU UCTONHEHNS:

1) nsmepuTenbHble opraHbl — TpaHcopMaTopbl TOKa, yKasaHHble B nepeyncrieHnmn a)l);

2) Bo3gelicTByOLLaA BE/IMYMHA — NepBas rapMOHMKa TOKa;

3) HasHauyeHue — AOMONHWUTENbHAA 3aWmUTa,;

4) k03P PULNEHT YYBCTBUTENIBLHOCTN — He MeHee 1.5;

5) BblAepxKa BpeMeH — OTCYTCTBYET;

6) 6/10KMpoOBKa — OTCYTCTBYET;

7) peiicTBMe 3aluUTbl — aHaNOrMYHO YKa3aHHOMY B nepedncniesun a) 6);

B) TOKOBOI1 3alLMTON Hy/1eBOW NocnefoBatesibHOCTY (TONIbKO B CAyvasix, ykasaHHbIX B 5.7.2) co cnepy-
IO MMN OCOBEHHOCTAMM UCMNOSTHEHUSA:

1) n3mepuTenbHble opraHbl — 3/1€KTPOMarHuTHble TpaHcdopmaTopbl Toka no FOCT 7746 B Tpex
(hasax 1 Hy/1eBOM MPOBOAE Ha CTOPOHE HU3LLEro HanpsXXeHus TpaHcopmMmaTopa COB6CTBEHHBIX HYX[!

2) Bo3gelicTByOLLAA BEMYMHA — MepBas rapMOHMKa TOKa 3a3eM/IeHHOV HenTpasim 06MOTKM Hu3Le-
ro HanpsXkKeHus TpaHchopmaTopa COGCTBEHHbIX HYX[ WK TOKa HYy/N1eBOr0 NPOBOAA, COEAVHEHHBIX B MOJHYIO
«3Be34y» TpaHCopMaTopoB TOKa Ha CTOPOHE HU3LLEro HanpsXXeHUs TpaHchopMaTopa COBCTBEHHbIX HYXA,;

3) HasHayeHue — [ONONHUTENbHASA 3aWmUTa,;

4) Koa(phMLMEHT YyBCTBUTENBHOCTU — He MeHee 1.0;

5) Bblgepxka BpemMeHun — He 6onee 0.5 c.

6) 6110KMpOBKa — OTCYTCTBYET;

7) pelicTBre 3alMTbl — aHaNOrMYyHO YKazaHHOMY B NnepeyncrieHun a) 6):

) MakCcUmasibHOW TOKOBOW 3al4UTOW OT Neperpysku co crefyoLymMm 0CO6EHHOCTAMU UCNOHEHUS:

1) u3MepuTenbHbI opraH — 3/1eKTPOMarHuTHbIR TpaHcdopmaTop Toka no FOCT 7746 B oaHo (hase
Ha CTOpPOHE HU3LIero HanpshkeHus TpaHcopmaTopa CO6CTBEHHbIX HYXS;

2) Bo3gelicTBylOLlaA BEIMUMHA — NepBas rapMOHMKa TOKa;

3) Ha3HauyeHve — [OMNONHUTEIbHAA 3awuTa:

4) Ko3thPULMEHT YYBCTBUTENBHOCTU — HE HOPMUPYETCS;

5) Bbigepxka Bpemenn — 9.0 c;

6) 6/110KMpOBKa — OTCYTCTBYET:

7) peicTBMe 3aWwuTbl — Ha CUrHaII.

5.7.2 TokoBylo 3alnTy Hy/neBOl NocnefoBaTe/IbHOCTU NPUMEHSIOT TO/IbKO, €C/IN MakCMMasibHast TOKO-
Bas 3awuTa (5.7.1, nepeuncneHvie a)) He yaoBneTBOPSAET OLHOBPEMEHHO C/eAYIOLWMUM YCNI0BUAM:

- Tpe6oBaHMAM YYBCTBUTE/ILHOCTU MPU O4HO- UK ABYX(ha3HOM KOPOTKOM 3aMblKaHUW Ha BblBOJAX 06-
MOTKWN HU3LLErO HamnpsKeHUs;

- pacnpefenuTtesisHoe YyCTPOWCTBO CeTW HerapaHTMPOBaHHOTO MUTaHWs COOCTBEHHbIX HYX[, COAepxa-
LLlee aBTOMaTU4YecKMe BbIKIIOYaTeNN UK NPefoXpaHUTenn, HaxoauTcs Ha yaaneHun 6onee 30 M OT TpaHc-
dopmatopa. npuyem coefMHeHne Mexay TpaHcOpMaToOpoM 1 3TUM pacnpeaenuTebHbIM YCTPONCTBOM Bbl-
NONIHEHO OAHOM(a3HbIMN Kabensamun.

5.7.3 B cnyyasx, ykasaHHbIX B 5.4.2.4, nepeuyncneHve a), BbikouaTenu, Yepes KoTopble 06MOTKM BbIC-
LIero HanpshkeHus OCHOBHbIX TPaHC(OPMAaTOPOB COBCTBEHHbIX HYX/[ Ha TPAHCGOPMATOPHbIX NOACTAHLMAX
NnoAKNoYalT K COOPHbIM WNHaM TpexdasHbiX pacnpefenuTesnbHbIX YCTPONCTB Hanpskenvem 6, 10. 15. 20
nnu 35 kB. 06opyaytoT 3awmMTaMmy aHanorMyHo 5.7.1 Ans TAroBbiX NOACTaHUMIA.

5.8 3aluTa OT TOKOB KOPOTKOrO 3aMblKaHWA 1 neperpys3kn Ha ctopoHe go 1000 B

5.8.1 [ns 3awuTbl OT TOKOB KOPOTKOrO 3aMblKaHWA U Neperpyskn B CETAX COOCTBEHHbIX HYX[ npume-
HAOT aBTOMaTnyeckue BbikaovaTenu no FOCT P 50030.2. [JonyckaeTcs NpuMeHeHUe npegoxpaHuTenei no
FOCT 31196.2 unn NOCT 31196.2.1.

5.8.2 Cucrtemy 3aluTbl OpraHM3yloT No TPexXypoBHEBOMY MpuHUMNy. Cxema, NosacHAWLWas pacnpege-
NeHne aBTOMaTUYEeCKNX BblKoYaTeNne Mexay BepXHUM, CPeSHVM WU HUKHUM YPOBHAMM 3alUWTbl, MokasaHa
Ha puUcyHke 6.
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5.9 W3mepeHua punsnyecknx BennymnH

5.9.1 Ha TArosbix NofAcTaHUMAX, a Takke Ha TpaHCopMaTOpHbIX MNOACTAHLUMAX, OT KOTOPbIX 3NEKTPO-
3Heprusa nepegaeTtcsa B MHUM 3neKkTponepegayn asTOOM0KMPOBKM, NpegycmaTpuBalroT peructpupyloline u
nokasblBalwLyue cpeacTBa U3MepeHuii cneyowmx uanyecknx Benmuum:

a) AelicTBylOWMX 3HAYeHW (ha3HOro HampshkeHuss Bcex a3 COOpPHbIX LWWH pacnpefenvTenibHoro
YCTpOICTBa CETU HerapaHTVPOBAHHOIO NMMTaHUS COBCTBEHHbIX HYX A, (OTHOCUTEIbHAs NOrpeLlHoCcTb — He 60-
nee 1,5 %. BO3MOXHOCTb Nepegayv cpeicTBamy TenensmMepeHunin C OTHOCMTeNbHOM NOrpeLwlHoCTbi0 He 6onee
2.5 %. TenecurHanusaumsa Bbixogda HanpshkeHusa 3a npegens! (90 £2) % un (110 = 2) % HOMUHa/IbHOTO Hanps-
XXEHUS), NPY CEKLMOHMPOBAHHbIX COOPHBIX LUMHAX — Ha KaXXAoW 13 cekunii COOPHbIX LWH;

6) AeliCTBYIOLWMX 3HAYEHMA (ha3HOro HanpsxeHuss Bcex ha3 COOPHbLIX LMH pacnpegenutenbHoro
yCTpoOiicTBa CETU rapaHTPOBAHHOIO NMTaHNA COBCTBEHHBIX HYXZ [TpeboBaHWsA No nepeyncrnexHmnio a)l;

B) COMPOTVBNEHUSA U30/MALMM YACTW CETU COOBCTBEHHBLIX HYX/A, MMEeKLWed cuctemy TOKoBeAyLMX Mpo-
BO/IHMKOB U 3a3eMsieHus IT [oTHocUTeNbHasA NOrpeLHoCTb — He 6onee 4.0 %. TenecurHanusauns CHUKEHUS
conpoTuBaeHns nsonauum Hmxe (1,0 £0.4) MOwM].

5.9.2 Ha TpaHcopMaTopHbIX NOACTAHLMAX, OT KOTOPbIX 3/IEKTPOIHEPTUS HE NepesaeTcs B INHUN 3/1eK-
Tponepefaun aBTo6/10KMPOBKM, NPefyCcCMaTpUBatOT PErMCTPUPYIOLLME 1 NOKa3sbiBaloLmMe cpescTBa M3MepeHuii
[AeNCTBYIOWMX 3HAYEHNI (ha3HOro HanpshkeHuss Bcex ha3 COOPHbIX LUMH pacnpeAenntenbHOro ycTpoicTea
COGCTBEHHbIX HYX/ [0THOCUMTENbHaA NOrpewwHocTb — He 6onee 1.5 %, BO3MOXHOCTb Nepefaun cpegcrsamm
Tenen3mMepeHuii ¢ OTHOCUTENbHON MOTPELLIHOCTbLI0 He 6oniee 2.5 %. TenecurHanu3ayus BbIXoAa HanpsxeHus
3a npegenbl (90 = 2) % n (110 £ 2) % HOMMUHANBLHOIO HanpPsHXXeHWs), NpuU CeKLNOHUPOBAHHbIX COOPHbBIX LWIK-
Hax — Ha KaXXA0W U3 cekumii CO0PHbIX LUMH.

5.9.3 Ha nuHeHbIX yCTpoiicTBax CUCTEMbI TArOBOr0 3/1EKTPOCHAGXEHMA NpegycMaTpuBaloT perncTpu-
pylolime 1 nokasblBaloLine cpeAcTBa M3MepeHuii AeiiCTBYILWMX 3HAYEHU (ha3HOro HanpsKeHus COOPHbIX
LUNH pacnpeAennTenbHOro YCTPOCTBA COOCTBEHHbIX HYX /A [0THOCUTEIbHas NorpewwHocTb — He 6onee 1.5 %.
BO3MOXHOCTb Nnepejayn cpefcTsaMu TeniensmepeHuii ¢ OTHOCMTE TbHOM NOrPeLLIHOCTbI0 He 6onee 2.5 %. Te-
necurianusaums sbixofa HanpsbkeHnus 3a npegesnbl (90 = 2) % un (110 + 2) % HOMUHANBHOTO HaNPSHXKEHUS).

6 Tpe6oBaHWs K ceTAM onepaTMBHOIO TOKa

6.1 HomMMHanbHOe HanpsXeHue, pof Toka, CUCTEMA TOKOBEAYLLMX NPOBOAHUKOB U 3a3eMIEHNS

6.1.1 TAroBble noAgcTaHuUMn

6.1.1.1 Ha BHOBb COOpY)XaeMbIX W MOSIHOCTbIO PEKOHCTPYMPYEMbIX TATOBbLIX MOACTAHUUAX npedycMa-
TPMBaOT CeTb NOCTOSIHHOTO ONEepaTMBHOIO TOKA C CUCTEMOI TOKOBeAyLMX NMPOBOAHUKOB U 3a3emneHus IT
Tvna a) no NFOCT 30331.1 HOMUHaNbHbIM HanpsixeHnem 220 B.

6.1.1.2 Ha TAroBbIX NOACTAHUMSX, NOABEPraeMbIX YaCTUYHON PEKOHCTPYKLMM, AOMNyCKaeTCA COXpaHsATb
CeTb MOCTOSIHHOrO ONepaTVBHOrO TOKa C HOMUHA/bHbIM HanpskeHWemM 1 CUCTEMON TOKOBeAYLUNX NPOBOAHM-
KOB U 3a3eM/ieHus, NpeaycMOTPEHHbIMWU NepBOHaYasibHbIM NPOEKTOM.

6.1.2 TpaHcopmaTopHble NoACTaHUUMN

6.1.2.1 Ha BHOBb COOpPYXaeMbIX U MOMHOCTbIO PEKOHCTPYMPYEMbIX TPaHCOPMAaTOPHbIX NOACTAHUMSAX,
MMeELMNX BbIKIYaTenn HanpsxeHnem cebie 1000 B. npuMeHsIoT:

a) npu BbiCcLeM HanpshxeHun nogctaHumm 110 nnm 220 KB — ceTb NOCTOSAHHOTO ONepaTuBHONO TOKa Mo
6.1.1.1 Ans TAroBbIX NOACTAHUMIA;

6) npu BbICLIEM HanpshxkeHWn nogctaHummn go 35 kB — ceTb ofAHO(a3HOro BbINPSIMIEHHOIO onepaTus-
HOro TOKa C CMCTEMOI TOKOBeAyLMX NPOBOAHWKOB U 3a3emseHus IT no FOCT 30331.1 HOMWHAaNbHbLIM Ha-
npsxeHnem 220 B.

6.1.2.2 Ha TpaHcthopMaTopHbIX MOACTAHLMAX, NOABEPraemMbIX YaCTUYHOW PEKOHCTPYKLUW, AoMnycKaeT-
CAl COXPaHATb VMHble CeTU onepaTuBHONO TOKa.

6.1.2.3 Ha TpaHcopMaTOpHbIX MOACTAHUUAX, HE WMEILWUX BblK/oyaTeneil HanpsXKeHWeMm CBbille
1000 B. ceTb onepaTUBHOIO TOKa He npeaycMmarpusatoT.

6.1.3 JIMHelHble ycTpOCTBA CUCTEMbI TATOBOr0O 3/1€KTPOCHABXEHNSA

6.1.3.1 Ha BHOBb COOpY>XaeMbIX 1 NOTHOCTbI PEKOHCTPYMPYEMBbIX JIMHENHBIX YCTPONCTBAX CUCTEMbI TH-
roBOr0 3/1eKTPOCHABXKEHUS, UMEIOLLMX BbIKHOYaTENN HanpsxeHem cBbiwe 1000 B. npyMeHS0T ceTb BbINPSM-
JIEHHOTO OMepaTMBHOIO TOKa C CUCTEMOI TOKOBEAYLLMX NPOBOAHMKOB U 3a3emneHus IT no FOCT 30331.1 Ho-
MUHa/bHbIM HanpskeHunem 220 B.
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6.1.3.2 Ha nvHeiHbIX yCTpoCTBaX CUCTEMbI TATOBOIO 3/1IEKTPOCHABXEHUS!, HE NOABEPraeMbIX PEKOH-
CTPYKLMWN. AONYCKAETCA COXPaHATb NHble CUCTEMbI ONepaTnBHOIO TOKa.

6.1.3.3 Ha nuHeliHbIX yCTPOCTBaxX CUCTEMbI TArOBOIO 3/1EKTPOCHAOXKEHUS, HE VMEILWMX BbiKIoYaTe-
neit HanpshxeHnem cBbiwe 1000 B. ceTb onepaTMBHOIO Toka He NpeaycMaTpuBatoT.

MpumeyaHune — K Takum ycTpoiicTBaM CUCTEMbI TATOBOTO 3/1€KTPOCHAGXEHUS OTHOCATCA MYHKTbI FPYNMNMPOBKA
1 NOCTbl CEKLMOHMPOBaHUSA 63 Bbik/toYaTeneil.

6.2 VICTOYHUKN 3N1€KTPO3HEeprum

6.2.1 O6uiMe NoAoXeHNN

6.2.1.1 K NCTOYHUKAM 3/1EKTPOIHEPrnmn OTHOCATCA:

a) ANS ceTeil NOCTOSIHHOTO ONePaTMBHOIO TOKa TArOBbIX NOACTAHLMWIA, a Takke TpaHCOPMaTOPHbIX NOA-
CTaHUMA. yKasaHHbIX B 6.1.2.1, nepeuncneHue a):

1) 6aTapen akKyMynsTOpPOB:

2) 3apsagHo-nogsapsifHele npeobpasosarteny;

6) ons ceTeli BbINPSAM/IEHHOTO OMNEPaTWBHOTO TOKa TPaHCOPMATOPHbIX MOACTAHUMIA, yKa3aHHbIX B
6.1.2.1. nepeuncneHue 6):

1) npeobpa3oBaTtenu, NOAKNOYEHHbIE K CETU COOCTBEHHBIX HYXA;

2) npeobpasosaTtenu, NOAKIIOYEHHbIE K BTOPUYHLIM O6MOTKaM TpaHChopMaTopoB TOKa W TpaHc-
dhopmaTopoB HanNpPsXeHUs;

3) npeobpasosartenin, MOAK/UYEHHbIE K CeTU COOCTBEHHbIX HYX[ COCeAHMX TpaHCOpMaTOpPHbIX
noacTaHuuii:

4) npeobpasoBartenn, MNOAK/YEHHbIE K CreuuanbHbiM OAHOMA3HbIM CUIOBbLIM TpaHcgopmaTo-
pam, NOAK/OYEHHbIM K OTXOAALWMM OT TpaHCOPMAaTOPHOV MNOACTAHUMWU JIMHUAM 3fnekTponepeaun Ao
BblktOYaTenei;

B) ANA CeTell BbIMPSM/IEHHOINO ONEePaTUBHOIO TOKa JIMHEHbIX YCTPONCTB CUCTEMbI TAFOBOrO 3/1€KTPO-
CHabxeHnss — npeobpasosaresin, NOAKNOYEHHbIE K CETU COOCTBEHHbIX HYXA.

TpeboBaHus K 6aTapesM akkymynsTopos — Mo 6.2.2, k 3apsfHo-noasapsaHeiM npeobpasosarensam —
no 6.2.3.

6.2.1.2 Ha kaxpoWi TpaHcthOpMaToOpHOl/ MNOACTaHUMK, YAOBNETBOPAILLEA YCNOBUIO, YKa3aHHOMY B
6.1.2.1, nepeuncneHve 6), B Ka4eCTBE OCHOBHOIO WCTOYHMKA 3NEKTPO3HEPrUn A5 CeTU BbINPAMIEHHOIO
onepaTVMBHOrO TOka NpegycmaTpvBaloT npeobpasosaTteslb, NOAKMYEHHbIN K CeTU COOCTBEHHbIX HYXA, a B
KauecTBe pe3epBHOr0 NCTOYHUKA INEKTPOIHEPINN AN CETU BbINPSMIEHHOIO ONepaTMBHOrO TOka — OAUH U3
BapunaHToB, YKa3aHHbIX B 6.2.1.1. nepeuncnexuns 6) 2) — 6) 4).

[na TpaHCOpMaTOpPHbIX NOACTAHUMIA, PacnonoXeHHbIX B XeNe3HOLO0POXHbIX y3nax, BMecTo BapuaH-
TOB. yKa3aHHbIX B 6.2.1.1. nepeuncnenus 6) 3) n 6) 4). pekoMeHgyeTca npefycMaTpvBaTh CneuuanbHy Mad-
TOBYIO TpaHCPOPMaTOPHY NOACTaHLMIO C OAHOMAa3HbIM TpaHcopMaTopoM, NOAKIOYEHHYIO K OTBETB/IEHNIO
OT /IMHWUKN 3neKTponepefayn aBTOG/0KNPOBKM C UCMO/b30BaHNEM CXEM, aHaNOrM4YHbIX ykasaHHbIM B 5.5.3.
MoAkNoYeHne Kaknx-nmbo MHbIX NMPUEMHWUKOB 3/IEKTPOIHEPINN K Takoli MauvToBOW TpaHcopMaTopHOW noj-
cTaHuuu ¢ ogHodasHbIM TpaHCoOpMaToOpPoOM He AonycKaeTcs.

KOHKpeTHbI/ BapyaHT BbIGMpatoT No pe3ynbTataM TEXHUKO-3KOHOMUYECKOro CPaBHEHUSA HECKOMbKMX Ba-
pVaHTOB MO MUHUMYMY KanuTas/ibHbIX 3aTpar.

6.2.2 TpeboBaHuA Kk 6baTapesm akKymynaTopos

6.2.2.1 Ha kaxpoi TAroBoW noAcTaHuuMW, a Takke Ha Kakoi TpaHcopMaTopHOW noacTtaHuuu, rae
NPUMeHeHa ceTb MOCTOSHHOIO ONepaTuBHOIO TOKa, NpefycMaTpusaloT OAHY CBUHLOBO-KUC/IOTHYIO 6aTapeto ¢
OTKPbLITLIMU aKKyMyniaTopamu, yA0BETBOPSAIOLLYIO CNeyoLWnM YCOoBUSAM;

- Npov3BeAeHne BHYTPEHHEro COMpOTUBMEHUS 6GaTapen akKyMmy/lAaTOpPOB Ha €MKOCTb He MpeBbilaeT
320 MOM A »y;

- BEPOATHOCTb 6€30TKa3HOoW paboTbl akkyMynaTOpPOB Npu HapaboTke, paBHOI CPOKY CNYXObl. — He Me-
Hee 99.75 %;

- CPOK CNyXObl aKKyMynATOPOB — He MeHee 25 feT.

6.2.2.2 TpeboBaHusa K pa3melleHunio 6aTtapei akkymynsatopoB — no FOCT P M3K 62485-2—2011 (pas-
penbl 7—9). lononHuTenbHble TpeboBaHma — no 6.2.2.3—6.2.2.12.

6.2.2.3 Ana 6atapen akkymy/nsTopoB npedycMaTpusaloT crneuuasbHoe MomMelleHne, B KOTOPOM He
Jonyckaetcs pasMelleHne HUKaKoro MHOro obopyaoBaHus, KpOMe yKasaHHOro B HacToswem nyHkte. Cte-
NeHb OrHEeCTOMKOCTU CTPOUTESNbHbIX KOHCTPYKUMIA MOMeLLeHnss — He Huxe Il no ctpouTesnbHbiM HopmaMm (1)
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(NyHKT 5.18). MoMelLeHNE AOMKHO pacnosiaratbCsi N0 BO3MOXHOCTM 6/11M3K0 OT pacnpefennTesibHoro ycTpoii-
CTBa ONepaTMBHOrO TOKa W 3apsaHO-NoA3apaAHbIX npeobpasoBareneil.

6.2.2.4 [Ina Bxoja B NOMeLlleHne npegycmaTpusaloT Tambyp niowagplo He MeHee 1,5 M2. HapyxHas
[BEPb KOTOPOrO BbIXOAWUT B O6LLMIA KOPUAOP 34aHUS MOACTAHLMW WKW HA OTKPLITYID YacTb ee TeppuTopun.
BHYyTpeHHAs gBepb TaMbypa A0/MKHA OTKPbIBATLCSA U 3aKpbIBaATLCA MPU 3aKPbITON HapyXHOW ABepu. Hapyx-
Has ABepb TaMbypa A0/KHA OTKPbIBATLCA HapYXy, & BHYTPEHHAS — BHYTpb Tambypa.

BHYTpeHHsS 1 HapyxHas ABepu JO/KHbI OblTb 060pyf0BaHbl camo3anuparoLwmMMmcs 3amkamu, gony-
CKaloLW MMM OTKpbIBaHWE UX 6e3 K/ova CO CTOPOHbI aKKyMy/NSAITOPHOTO MOMELLEHUSA. BHYTPEHHAS 1 HapyXHas
ABepu [O/MKHbI MMeTb NMOPOry BbICOTOM He MeHee 30 MM OT YPOBHS YUCTOBOrO nona.

OkHa B NoOMeLleHnn 1 B Tambype He npedycmaTpusarioT.

6.2.2.5 Mon nomeleHns [O/MKeH ObiTb FOPU3OHTa/IbHLIM, HA GETOHHOM OCHOBaHWW C MOKPbITUEM U3
KepaMnyeckoi KncnoToynopHoi nantkm no FOCT 961 ¢ 3anonHeHWeM LUBOB KWUC/IOTOCTOMKAM LeMEeHTHbIM
pacTBOPOM Ha OCHOBE XWAKOro cTekna, NpuroTosneHHsIM no CIM 82-101—98 (NyHKTbl 7.45—7.74), nnu ¢ no-
KpbITUEM M3 rpaBUiAHON MM NecyaHoi achpanbTob6eToHHOM cmecn no FOCT 9128.

MoTONOK NoMeLeHNa A0/MKeH O6biTb FOPU3OHTa/IbHBIM /MO0 HAKMNOHHBIM, 6€3 BbICTyNatLWX BHU3
CNJ/IOLWHbIX CTPOUTESIbHBIX KOHCTPYKLWIA.

Lns oTaenouyHbIx paboT UCNOMb3YIOT XMMUYECKM CTOWKWIA KOMMMIEKC NakoKPacoYHbIX MarepuasnosB no
FOCT 23494, ons oKpackn MeTaslIMYecKnX YacTell CTPOMTe NbHbIX KOHCTPYKUNA — nak no FOCT 1347.

6.2.2.6 AKKYMYNATOpPbI pacnonaralT napanienbHbiMU ApYr ApYrY psagamu, npoxoAbl WwupuHoii oT 1.00
4o 1,20 M npegycmaTtpusatoT mexay:

a) CTeHOl 1 NepBbIM PSAOM akKyMyIsiTOPOB:

6) KaXAbIM YETHbIM N HEYETHbLIM PALOM aKKyMY/ISITOPOB (CUMTasi OT CTEHbI, YKa3aHHOW B nepeyncieHnn a));

B) KpaliHMMW akKyMynsTopamu Kaxaoro psga v o4HOW U3 CTeH.

Mepemblukn Mexay akkymynaTopaMmu BbIMOMHAT TakuM 06pa3oM, 4To6bl Hanpas/ieHne Toka B fjBYX CO-
cefHMX pagax akkyMynsaTopoB [HETHOM M HEYETHOM, cuuTas OT CTEHbI, yKa3aHHON B nepeuncneHum a)] 6110
NPOTUBOMNOIOKHBLIM (CM. PUCYHOK 7).

6.2.2.7 3HayeHns NPOU3BOANUTENBHOCTU MNPUHYAUTENIbHON MPUTOYHO-BbITSXHON WU eCTEeCTBEHHOW Bbl-
TSOKHOW BEHTUNAUUK, onpeaeneHHble no FTOCT P M3K 62485-2—2011 (noapaszen 7.2), NpoBepsitoT B COOT-
BETCTBUW C yKasaHWAMW, COAEPXaLMMNCA B TEXHNYECKOW AOKYyMEHTaLUMn U3roToBUTENS akKyMynsTopoB, 3a
OKOHYaTe/lbHOe 3HauYeHne NPUHMMaloT 6onbluee U3 4BYX 3HAYEHWIA.

MpUHYAUTENBbHYIO NPUTOYHO-BbITSXXHYIO BEHTUAALMIO M €CTECTBEHHYIO BbITS)XHYI0 BEHTUIALMIO C cUCTe-
MaMu BEHTUNSALUM NHbIX NOMELLEHNIA NOACTaHUMN He O6beAVHSIOT.

BbI6poC ra3os 13 NPYHYANTENBHON NPUTOYHO-BLITSKHON BEHTUMALMM OCYLLECTB/SAIOT Yepes LwaxTy, BO3-
BbILLALLYIOCA HAaJ, Kpblleid 34aHns He MeHee yem Ha 1,5 m. LlaxTa fo/mkHa 6biTh 3awuiieHa oT nonagaHus
B Hee aTMOC(EPHbIX 0CaAKOB.

6 2.2.8 B NpUHYAUTENBHOV BbITSXKHOW BEHTUAALMN NPUMEHSAIOT BEHTUIATOPLI B3PbIBOOE30NAacHOro 1c-
NOSIHEHUS.

OTcocC rasoB NPUHYAMTENbHON NPUTOYHO-BLITAXHON BEHTUNALMENR cnefyeT NPOBOAUTL Kak U3 BEPXHEW,
Tak 1 U3 HWKHEN yacTeil NoOMeLLLeHNsA CO CTOPOHbI, NPOTUBOMOJIOXHON NPUTOKY CBEXEro Bo3gdyxa.

Ecnu noTonok MMeeT Hak/IoH, TO BbITSXXKa BO34yxa [O/KHA ObiTb NPesycMOTpeHa M3 BEepXHel vacTu
NPOCTPAHCTBA NoJ, MOTO/IKOM.

PaccTosiHne OT BepxHeli KPOMKN BEPXHUX BEHTUNALMOHHbIX OTBEPCTUIA A0 MOTO/KA AO/KHO ObiTb He
60nee 100 MM. a OT HMXHEN KPOMKU HUMXHUX BEHTUNSLUOHHBIX OTBEPCTUIA A0 nona — He 6onee 300 Mm.

MoToK BO3Ayxa U3 BEHTUMALUMOHHBLIX KaHasIoB He [O/KeH OblTb Hanpas/fieH HenocpefcTBEHHO Ha no-
BEPXHOCTb 3/1EKTPO/INTA aKKyMynsTOpoB. MeTannnyeckne BEHTUNALMOHHbIE kopoba He AO/MKHbI pacnona-
ratbCs Haf OTKPbITbIMU akKymMynsTopamu.

6.2.2.9 Psagom ¢ akkyMynaTOpPHbLIM NOMELLeHVeM npeaycMaTpuBaloT NoMelLeHne AN XpaHeHns anek-
TponMTa 1 KNCNOTbl NI0WaAblo He MeHee 4 M2. iBEPb KOTOPOTrO BbIXOAWT B TOT Xe Tambyp, YTO 1 ABEPb aKKy-
MYNATOPHOrO NOMeELLLEHNS.

6.2.2.10 BHYTpY akkyMynaTOpHOro nomMelleHusi, Tambypa v noMeLeHns s XpaHeHus afekTponuta
M KUC/IOTbI pasmeLlaloT CBETU/IbHUKA U UAyWwmne K HUM 3/1eEKTPONPOBOAKN. BbikiouaTenm v KeMMHbIE KO-
pPO6KM 3TUX 3M1EKTPONPOBOAOK pasMelLalT BHE akKyMynsTOPHOro nomMelleHus, Tambypa v nomMelleHns ans
XpaHeHua 31eKTponnTa 1 KACNoTbl. PasmelleHne B akKyMynssTOPHOM MOMeELLeHUU, TaMbype 1 nomeLLeHumn
ONA XpaHeHWa 31eKTPONNTa U KUCIOTbl KaKoro-Mbo MHOTO 3/1eKTPo06opyA0BaHNA (B TOM YMCNe PO3ETOK) U1
NPOX0OXAEHNE Yepes 3TW NoMeLLeHUs kabeneii n 3N1eKTPONPOBOAOK MHOTO HA3HAYEHUS!, KabesbHbIX KaHanoB K
Tpy6onpoBoAOB He flonycKaeTcs.
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6- HenpesBubHOE pacrionoxeHre

A -- WupnHa npoxoja Mexay psagaMmu aHymynaropon (tpe6osaHusa no 6 2.2.6)

PucyHok 7 — MpaBUnbHOE W HEMPaBUbHOE PACMONOXEHNE PALOB akKyMy/siITOPOB W MEPEMbIUEK MEXAY HUMU
N0 OTHOLUEHUIO K CTEHAM aKKyMY/SITOPHOTO MOMELLEHNsI

[MpUMEHSAIT CBETUNBLHUKN CO CTEMEHbIo 3aLunTbl He Hke IP56 no TOCT 14254.

6.2.2.11 [nsa oTonneHus akkymynsTOPHOro MNOMeLLeHNs npeaycMaTpuBaloT KasiopudepHoe yCTpoid-
napoBoe nan BoAsAHOe oTonseHne. TpeboBaHNsA K OTONIEHNIO NOMELLLEHNS akKyMyNATOPOB:

- Ha TAroBbIX NoAcTaHuusax — B cooTBeTcTBMM € CM 224.1326000.2014 (nognyHkT 5.3.2.7):

- Ha TpaHcgopMaTopHbIX NOACTaHUMAX — B cooTBeTCTBMU ¢ CIM 226.1326000.2014 (NoAnyHKT 6.3.2.7).
KanopudepHoe ycTpoiicTBO cnegyeT npefycmarpyvBaTb BO B3pbIBO3ALULLEHHOM WUCMOMHEHUW. [Mpu
NMPUMEHEHUN NMapoBOro Win BOAAHOTO OTOMIEHUA OHO AOJDKHO BbIMOMIHATLCA B Npefenax akkyMy/IATOPHOro
nomeLLeHna rnagkummu Tpy6amm, coeAMHEHHbIMU CBApKO. ®naHueBble COeUHEHNS U YyCTaHOBKa BEHTUEN

CTBO.

3anpeLlaoTcs.
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6.2.2.12 C HapyxXHOIi CTOPOHbI Ha HAPYXHOI ABEpU TaMbypa pasmeLLatoT:
- HaANNCb «AKKYMYNATOpHas»;
- 3anpewjatowme 3Hakn P 01 «3anpeljaetca Kyputb» n P 02 «3anpelwaeTtca nosib30BaTbCA OTKPbITbIM
orHem u kyputb» no NOCT 12.4.026;
- npeaynpexgatwowme 3Hakm W 01 «[lloxapoonacHo. JlerkosocnnameHstowmecsa selectsa» n W 20
«OCTOpPOXHO. AKKYMYnATOpHble 6aTtapen» no FOCT 12.4.026.
[nameTp Kpyra 3anpeLyanLmx 3HakoB AO/KEH 6bITb He MeHee 80 MM, a AIMHA CTOPOHbI TPEYro/ibHUKa
npegynpexgaroLunx 3HakoB fo/mkHa 6bITb He MeHee 100 MMm.
6.2.3 Tpeb6oBaHusa K 3apAAHO-NoA3apAAHbIM Npeobpa3oBaTensam
6.2.3.1 Ha Kaxfoi TAroBoli nNofAcTaHUMM, a Takxe Ha KaxAol TpaHC(OpPMaTOpHOW moacTaHuuw, rae
npuMeHeHa ceTb MOCTOSAHHOrO OMepaTMBHOIO TOKa, NpeAycMaTpyBaloT 3apsifHO-NoA3apsAHbIO npeobpaso-
BaTenu:
a) ABa 3apsfHOo-no043apsfHbIX npeobpasoBaTens:
1) Ha TAroBbIX NOACTAHLUMAX C BbICILIMM HanpshxeHnem o 20 KB. pacnosioxeHHbIX Ha XenesHomdo-
POXHbIX IMHNAX KaTeropuii |l n Bbiwe;
2) Ha TAroBbIX MOACTAHUMAX C BbICWMM HanpsxeHnem 110 nam 220 kB He3aBMCMMO OT KaTeropum
XeNe3HoL0POXHON NNHUN:
3) Ha TpaHcopMaTopHbIX NOACTAHUMSAX C BbiCWUMM HanpsbkeHvem 110 unn 220 kB;
6) OAUH — B Cnyyasx, He y0BNEeTBOPSAIOLNX YCIOBUAM, YKa3aHHbIM B NepeyncneHnsx a) 1) —a) 3).
6.2.3.2 CnepgyeT npegycmartpusartb 6/10KMPOBKY, He AOMYyCKalolyo 3apsaf 6atapen npyu HanpskeHun
60nee 2.3 B Ha akkyMynsToOp Mpw OTK/IOYEHHOW NPUTOYHO-BbLITSXXHOW BEHTUNALMN.

6.3 Pacnpepnenexvne n nepegava 3N1eKTPO3HEPTMN B CETU ONepaTUBHOIO TOKa

6.3.1 TArosble noAgcTaHumn

6.3.1.1 Ha TAroBbIX NOACTaHUMAX C ABYMS 3apsamo-noAsapsiHsiMv npeobpasosaTensiMu:

- NpeAycMaTpuBalT CEKLMOHNPOBaHNE COOPHbLIX LWMH pacnpefenMTenbHOro ycTpoiicTBa NOCTOAHHOMO
onepaTUBHOIO TOKa Ha fiBe CEKLUK,;

- batapen akKymy/iATOpOB A0/HKHA UMEeTb ABa KOMMEeKTa BbIBOAOB, NEPBbIVi U BTOPOV KOMMNEKTbI Bbl-
BO/IOB Yepes LieMb, COCTOALLYI0 U3 COeAVHEHHbIX MOC/e0BaTes/IbHO NpefoXpaHnTensa n pybusibHuka, coeam-
HAIOT COOTBETCTBEHHO C NEPBOI 1 BTOPOI CEKLUMAMU COOPHBIX LIMH pacnpegennTenbHOro ycTpoicTea nocTo-
AHHOTO onepaTVBHOro ToKa:

- 3apsAgHO-noA3apsaaHble npeobpasoBaTenin O/MKHbI UMETb BO3MOXHOCTb NapasiefibHoli paboThl.

6.3.1.2 Ha TAroBbIX NOACTaHUMAX C OAHUM 3apsaAHo-Noa3apsaHbiM npeobpasosaTesieM CEKLMOHMPOBa-
Hve COOPHbIX WWH pacnpefenvTenbHOro ycTpoicTBa NOCTOAHHOIO ONepaTnBHOMO TOKa He NpeaycmaTpuBaloT,
a b6arapes akKymy/naTOpOB AO/HKHA MMETb OAUH KOMMNIEKT BbIBOAOB, KOTOPLIA Yepes npefoxpaHuTesnbs coeam-
HAIOT CO COOPHBLIMMW LIMHAMU pacnpesennTesnlbHOro yCTpoiCcTBa NOCTOSIHHOTO ONepaTUBHOIO TOKa.

6.3.1.3 B pacnpefenvtesnbHOM yCTPOCTBE NOCTOSIHHOIO ONEepaTMBHOrO Toka NpegycMaTpuBatoT npu-
coeAnHeHus:

- Ha NoACTaHuMAX ¢ AByMS 3apsfHO-noA3apsaAHbIMU npeobpasoBartenisiMM — B COOTBETCTBUM C Tabau-
uei 8;

Ta6nuua 8— Cocrae NpUCOEANHEHNI pacnpesenuTesibHbIX YCTPONCTB CETU NOCTOSIHHOTO ONEPATUBHOIO TOKA Ha NOA-
CTaHLUMAX C ABYMs 3apsiiHO-NoA3apsaHbIMK Npeo6pasoBaTensmu

HasHaueHune npucoeavHe- LindbpoBas rpynna
HUIA. XapakTep NPUeMHUKOB YkazaHusi no BbIGopy konnyecTsa npucoenHeHui B NO3VLOHHbIX
3/1EKTPO3HEPTUN 0603HaYEeHNSIX
1 BBog oT 6aTtapeu ak- [Ba 01.02
KyMynsTOpoB
2 BBogbl OT 3apagHo- [Ba 03.04
nogsapenHbix npeobpaso-
BaTenei
3 Llenu BKAOYEHUS Bbl- Cm. 6.3.1.5 05. 06. 07. 08.
KnyaTtenei ¢ anekTpomar- 09

HUTHbLIM NPNBOAOM
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OKOHYaHve Tabnuupbl 8

HasHauyeHne npucoeguHe-
HWii. xapacTcp NPMeMHUKOB
3/1eKTpoaHepruu

4 Llenu ynpaBneHus Bbl-
KnovatenamMm  npucoepgm-
HEHWl (Ha MepBOi cekumu
COOPHbIX LWUH)

5 Llenu ynpaBneHus Bbl-
KnoyartenamMm  npucoegm-
HEHWn (Ha BTOPOW cekumu
CHOPHBIX LWNH)

YkasaHua no Bbi6Gopy KonnyecTsa npucoeguHeHunin

1) Mo 0gHOMY — A5 OCHOBHbIX 3alUUT NPUCOEAUHEHWNIA KaXAoro
13 CU/I0BbIX TPAHC(POPMATOPOB HEYETHLIX HOMEPOB1»

2) Mo ofHOMY — ANA OCHOBHbIX 3aliWUT NPUCOeAUHEeHWI nepso
cekuun (nepBoli cucTembl) COOPHbIX LWWMH KaxAoro u3 pacnpepenu-
TeNbHbIX YCTPONCTB HanpshkeHnem Bbile 1000 B (BkItoyas CeKLMOH-
HbI MW WWHOCOEANHUTENbHbIN BbIKNOYaTENb)1).

3) Mo ogHOMY — A5 pe3epBHbIX 3alUT NPUCOeANHEHWIA KaX40ro
13 CUI0BbIX TPAHC(POPMAaTOPOB YeTHbIX HOMepoBI1L

4) Mo oAgHOMY — AN Pe3epPBHbIX 3alUT NPUCOEJUHEHN BTOPON
cekuun (BTOpoi cucteMbl) COOPHbLIX WWH KaXAoro u3 pacnpegenu-
TeNbHbIX YCTPOCTB HanpshxeHnem Bbie 1000 B (Bkntouas CEKLUUOH-
HbI NN LUMHOCOEANHUTENbHbIN BblkAoYaTenb)l).

5) OfHO — Ans o6LenoACcTaHLNOHHOW curHanmsaumm

1) Mo 0gHOMY — A1 OCHOBHbIX 3alUT NPUCOEANHEHNI KaxXaoro
13 CU/I0BbIX TPAHCOPMAaTOPOB YETHLIX HOMepPOoB' 1

2) Mo ofHOMY — ANA OCHOBHbIX 3alMT NPUCOEAVNHEHWI BTOPOI
cekyun (BTOpOIi cUCTeMbI) COOPHBIX LINH KaXAoro u3 pacnpegenu-
Te/bHbIX YCTPOWCTB HanpsxeHnem Bbiwe 1000 B1).

3) Mo ogHOMY — ANS pe3epBHbIX 3aLlUT NPUCOeANHEHWNIA KaX40ro
13 CUNOBbIX TPAHCOPMATOPOB HEYETHbIX HOMepPOB1).

4) Mo ogHOMYy — A5 pe3epBHbIX 3alyMT NPUCOeAVHEHNI NepBoi
cekunn (nepBoli cucTeMbl) COOPHBIX LWMH KaxXAoro u3 pacnpepenu-
TeNlbHbIX YCTPOWCTB HanpsikeHnem Bbiwe 1000 BI).

5) OAHO — AnsA aBapuitHOro OcBeLLeHus 3aaHunii

Lincpposas rpynna
B NO3ULNOHHbIX
0603HavYeHnAx

11. 13. 15. 17.
19vuT.4.

12. 14. 16. 18.
20 U T. 4.

11 B oTMEYEeHHbIX Lensx npegycMaTpuBatoT KOMbLEeBY KOH(Mrypaumto.

- Ha NOACTaHLMAX C OfHUM 3apaAHO-NOA3aPAAHBIM Npeo6pa3oBaTesieM — B COOTBETCTBUM ¢ Tabnuueii 9.

Ta6nuua 9— CocTaB NpPUCOEANHEHWI pacnpesenuTenbHbIX yCTPOUCTB CETU MOCTOSIHHOTO ONEePaTUBHOIO TOKA Ha Noj-
CTaHUMSIX C O4HUM 3apsAAHO-NOA3apAAHbIM NpeobpasoBartenem

LUudposas rpynna
B NO3ULUOHHbIX

HasHaueHne npucoefuHeHunii, xapaktep

Yka3zaHusi no BbI6GOPY KONMYECTBA NPUCOEANHEHUI
NPUEMHUKOB 3NEKTPO3IHEPTUN

0603HavYeHnAx

1 BBog OT 6aTtapeun akkymMynaTopoB OgHo 00

2 BBOJ, OT 3apsiiHO-NOA3apsifHOro OpfHo 01
npeobpasoBartens

3 Llenu BkoYeHNA BbikAouaTenei Cwm. 6.3.1.5 05. 06. 07. 08.
C 3/IeKTPOMAarHUTHLIM NPUBOAOM 09

4 Lenun ynpasfieHua BblkIoYaTe- 1) Mo oAHOMY — AN1A OCHOBHbIX 3alMT npucoegnHenmin  10. 11. 12. 13.
NAMU NpUcoeanHEeHNiA KaX[0ro n3 cusoBbIX TpaHcopmaToposl). 14 nT.4.

2) Mo ofgHOMY — AN OCHOBHbIX 3alUT NPUCOefUHEHN
COOPHBIX LWUNH KaX0ro n3 pacnpeAenuresibHbIX yCTPOWCTB
HanpshkeHnem Bbilwe 1000 B (BkA4as CEKUMOHHbIA Uan
LMHOCOEANHUTENbHBIN BbIKOYaTENb)D).

3) Mo ogHOMY — ANA pe3epBHbIX 3alUT npucoeguHe-
HWUIA KaXA0ro 13 CUI0BbIX TPaHCHOPMaTopoB’).

4) Mo ogHOMy — [ANA pes3epBHbIX 3aluT npucoeam-
HEHUI COOPHbIX LWWH KaXAoro u3 pacnpegenutenbHbIX
YyCTPOICTB HanpskeHnem Bbile 1000 B (Bkntouvas cekuyu-
OHHbIM NV WNHOCOEANHNTENBHBIN BbIK/IOYATENb) ).

5) OfHO — ANS 06LWeNnoACTaHLMOHHON cUrHanusayum.

6) OfHO — ANs aBApPUIHOTO OCBELLEHUS 34aHuI

1> B 0TMEUeHHbIX Liensix npeaycMaTprBaloT KOMbLEBYID KOH(UTYpaLMIO.
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6.3.1.4 Ha TAroBbIX NoAcTaHUMAX NOCTOAHHOIO TOKa W CTbIKOBbIX NMOACTAHUMAX Lenb NMTaHusa npomMe-
XYTOUHbIX pesie 3eMJISTHOW 3alMTbl MOAK/IHYAKT Yepe3 KOMMJIEKT NpefoxpaHnTeneli HenocpeACcTBEHHO K Bbl-
BOAAaM H6aTapen akKymynsiTopos.

6.3.1.5 lMpucoeAnHeHNs Lenei BKIOYEHUS Bblk/touaTeneli ¢ 3/1eKTpoMarHUTHBIM NPUBOLOM MNpeayc-
MaTpuBatoT:

a) Ha MoACTaHUUSAX NOCTOSIHHOIO TOKA W CTbIKOBbIX MOACTaHLUUAX:

1) oAHO — AN aBTOMATUYECKUX BblK/toYaTeneil NOCTOSIHHOrO ToKa Ha HanpshxeHue Bbiwe 1000 B;

2) No oAHOMY — Ha Kax[oe pacnpefenutesnibHoe YCTpONCTBO HanpshxeHueMm Bbiwe 1000 B nepe-
MEHHOTO TOKa, B KOTOPOM MOC/1e PEKOHCTPYKUMM NpegnosiaraeTcs coxpaHeHve Bbik/ilouaTesnei ¢ anekrpomar-
HUTHLIMW NPUBOAAMN:

6) Ha noAcTaHUUSAX NEePEMEHHOr0 Toka — M0 OAHOMY Ha Kaxjoe pacnpefenutesnisHoe yCTpOWCTBO Ha-
npshkeHnem Bbiwe 1000 B nepeMeHHOro Toka, B KOTOPOM MOC/1e PEKOHCTPYKL MM NpeanonaraeTca cCoxpaHeHme
BblK/lOYaTENEl C 3/IEKTPOMArHUTHBLIMU NPUBOAAMM.

Ecnn Ha noAcTaHuun, Ha KOTOPOW Nocne PeKoHCTPYKUMU NpefnosiaraeTcs CoXpaHeHWe Bblk/ouaTeneit
C 3/1eKTPOMArHMTHbBIMU NPUBOAAMM, MO pe3ysibTatam pacyeTa, BbiMofHeHHOro no 10.2.2. cyuwecTByeT Heo6xo-
AVMOCTb NMPVMEHEHUSI AOMNONHUTENBHOWN TPYyNMbl akkyMy/ISSTOPOB MAuM 6atapen MOHMCTOPOB. TO AOMYyCKaeTcs
npefycMmaTtpuBaTtbh OHO NPUCOEAMHEHMNE Leneil BKIYEHNA BbIKIKYaTeNeid C 31eKTpoOMarHMTHIM NPUBOAOM
BCEX pacnpefenuntenibHbIX YCTPONCTB NEPEMEHHOrO ToKa.

6.3.2 TpaHcthopmMaTopHble MOACTAHLUN U NUMHOWHLIO YCTPOCTBA CUCTEMbI TATOBOIO 3/IEKTPO-

cHabxeHus

6.3.2.1 PacnpegenuTenbHble YCTPONCTBA CETU MOCTOSAHHOrO ONEepPaTMBHOIO Toka TpaHCOPMAaTOPHbIX
NoACTaHUMl € BbICLLIMM HanpsbkeHnem 110 u 220 kB BbINOMAHAKT NOo Tpe6OBaHWAM, aHaOrTMYHbIM YCTaHOB-
NeHHbIM B 6.3.1 Ans TAroBbIX NOACTaHUMIA. Mpyn 3TOM He NpegycmMaTpuBaloT Leny u npucoeavHeHuns, Heo6xo-
AVMOCTb B KOTOPbIX HA TPAHCDOPMAaTOPHbIX MOACTAHUUAX OTCYTCTBYET.

6.3.2.2 PacnpegenuTenbHble yCTPO/CTBa CETW NepeMeHHOro onepaTMBHOrO Toka TpaHCOPMATOPHbIX
noACTaHuUuiA € BbiCWKM HanpshkeHvem Ao 35 kB. a Takke BbIMPSIMIEHHOTO ONepaTUBHONO TOKa JIMHERHbIX
YCTPOWCTB CUCTEMbI TATOBOTO 3/1IEKTPOCHAOXEHNSA BbIMOMHAT C HOCEKLMOHMPOBAHHBIMU COOPHBIMU LUIMHAMM.
B pacnpegenutenbHbIX yCTPOCTBaX CET ONEepaTUBHOIO TOKa NpeaycMaTpyBaloT NpPUCcoesUHEHUS:

- Ha TpaHCOPMaTOPHbIX NOACTaHUMAX — B COOTBETCTBUM € Tabnuueii 10;

- Ha NIMHEeliHbIX YCTPONCTBAxX CUCTEMbI TAFOBOrO 3/1EKTPOCHAOXEHNA — B COOTBETCTBUM € Tabnuueli 11.

Ta6nuua 10 — CocTaB npucoeanHeHunii pacnpegennTenbHbIX YCTPONCTB CeTW NepeMeHHOro onepaTtuBHOrO Toka
TpaHcopMaTopHbIX MOACTaHLNIA

o vchpoBast rpynn
HasHaueHvie NpucoeMHeHNiA, XapakTep NpUemMHIKOB Lincpposast rpynna

YkazaHua no BbIGopy KonmuecTsa NpUcoeayHeHNs B MO3ULIMOHHbIX
SNEKTPOoSHEpr 0603HaYeHUsIX
1 BBOgJ, OT CE€TU COBCTBEHHbIX HYXA, OpaHo 01
2 BBogbl OT npeobpasoBartefnieil, NOAKMOYEH- Asa’! 02.03
HbIX K BTOPWYHbIM 06MOTKaM TpaHcopmaTopoB
TOKa 1 TpaHcopMaTopoB HanpsHKeHNs
3 BBogA OT npeobpasoBartenisi, NOAK/IHYEHHOTO OpHol) 04
K ceTn COBCTBEHHbIX HYXJ cocefHel TpaHcdop-
MaTOopHOIi noacTaHuun
4 BBof oT npeobpasosartens, NOAK/IYEHHOIO OpHol) 05
K cneymanbHoOMy oAHOa3HOMY CMIOBOMY TpaHC-
chopmatopy, NOAKAUYEHHOMY K OTXOAAL e oT
TpaHcopmMaTopHOi NOACTAHLMMN IMHUN 3NEeKTPO-
nepegauv A0 BbIK/OYATEN1si CO CTOPOHbI IMHUK
5 Llenn ynpaBneHus Bbikalo4aTensMum npuco- 1) Mo ogHOMY — ANA 3aWUT NpucoeanHe- 10. 11.12. 13.
eAnHeHni HUIA KaXA0r0 13 CUTOBBIX TPAHCHOPMATOPOB. 14 n 7. 4.

2) Mo ogHOMY — Ha KaxAyl cekuuto cbop-
HbIX LWH pacnpefenuTesbHbIX YCTPOUCTB Ha-
npsxeHnem Bbiwe 1000 B

1>Mo 6.2.1.2.
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Ta6nuuya 11 — CocTaB NPUCOEAMHEHNI pacnpeseMTENbHbIX YCTPONCTB CETU BbINPSMIEHHOTO
JINHENHbIX YCTPOICTB CUCTEMbI TATOBOFO 3/1E€KTPOCHAGXKEHUS

HasHaueHue npucoeauHeHnn xapaxrep
MPUEMHMKOB 3/1IEKTPOIHEPTAN

1 BBog oT npeo6pasoBartesnsi, Nogj-
K/lOYEHHOTO K CeTU COBCTBEHHbIX HYXJ,

2 Llenn 06MOTOK MPOMEXYTOUHbIX
pene 3eMNSHON 3aWuThI

3 Llenu BkNOYEHMA BbikNoYaTenemn
C 3/1EKTPOMArHUTHLIM NPUBOAOM

4 Llenn ynpaBfieHUa Bblkwo4varte-
NAMU NpUCOeANHEHNA

YKazaHusi o BbIGOPY KOMMUECTBA NPUCOeAUHEHNIA

OpaHo

OfHO (TONbKO Ha NIMHElHbIX YCTPOACTBAX CUCTEMbI TH-
rOBOr0 3/1EKTPOCHAGXEHNA NOCTOAHHOTO TOKA)

OfHO (TONBKO MPY HANUYKMKM BbIK/KOYATENel C 3NEKTPO-
MarHuUTHbIM MPUBOLOM)

1) Mo ogHOMY — AN 3aWMUT NPUCOEAUHEHUNI KaXA0ro
13 aBToTpaHccopmaTopoBsl*.

2) Mo ogHOMY — Ha KaXAyto CeKLMI0 COOPHbIX LWNH pac-
npefenuTenbHbIX yCTPOCTB HanpsxeHnem Bbilwe 1000 B

1! Tonbko Ha aBTOTPaHCHOPMATOPHbIX NYHKTaX.

6.4 3almTa OT TOKOB KOPOTKOro 3aMblKaHUA U Neperpysku

6.4.1 [ns 3awuTbl OT TOKOB KOPOTKOrO 3aMblKaHWNS 1 Neperpyskn NpuMeHsoT:
- B CETAX NOCTOSAHHOrO onepaTnBHOro Toka — npegoxpaHutenu no F'OCT IEC 60269-1;
- B CETAX BbINPSIM/IEHHOTO M NEPEMEHHOr0 ONepaTMBHOrO TOka — aBTOMAaTWYECKME BbIKIHOYaTENN MO

FOCT P 50030.2.

CucTeMy 3allMTbl OPraHW3yoT Mo ABYX- UM TPEXYPOBHEBOMY MpuHUMNaM. MNpefoxpaHuTenn Knaccu-
hULMpPYIOT MO NPUHAANEXHOCTU K BEPXHEMY, CPEAHEMY UM HMKHEMY YPOBHSIM CUCTEMbI 3aLWTbI B COOTBET-

cTBuK C 6.4.2—6.4.4.

onepaTtnuBHOroO ToKa

Lincpposas rpynna
B MO3ULIMOHHbBIX
0603HaYeHnsAX
01
02

03

04.05uT A

6.4.2 B ceTsix MOCTOSAHHOTO OMEpPaTMBHOIO TOKA TATOBbIX MOACTAHUUIA NPUMEHSIIOT TPeXypOBHEBBIN
MPUHLMN opraHn3auuny 3aluTbl OT TOKOB KOPOTKOIO 3aMblKaHUs 1 Neperpysku.

B kauecTBe BEPXHEro YpOBHSA 3aLUTbl pacCMaTpuBatoT NpeaoxpaHnTenu, ykasaHHole 8 6.3.1.1 16.3.1.2.

B kayecTBe cpefHero ypoBHS 3aLUuTbl paccMaTpuBatoT NpefoxXpaHnuTeny npucoeanHeHnii COOpPHbIX LLINH
(cm. nyHKTbI 3—5 Tabnuubl 8, NyHKTbl 3 1 4 Tabnuupl 9).

B kauecTBe HM3LLIEro YpOBHSA 3aluTbl paccMaTpuBatoT NpefoxXpaHUTenn ynpasieHusa BblKovYaTensaMm
CU0BbLIX TPAHCOPMAaTOPOB U NPUCOEMHEHNI COOPHBIX LUUH HanpshkeHneM Bbiwe 1000 B.

6.4.3 B ceTax NOCTOSIHHOrO OMepaTMBHONO TOKa TPAHCHOPMATOPHbIX MOACTAHLMIA C BICLIMM Hanpske-
HueM 110 1 220 KB NpyMEHSI0T MPUHLMIbI OpraHn3aLmm 3anTbl OT TOKOB KOPOTKOrO 3aMblKaHWs U Neperpys-

KW. @aHa/I0rMyHble YCTAHOB/EHHbIM B 6.4.2 ANA TATOBbLIX NOACTaHLMIA.

6.4.4 B ceTax NOCTOSIHHOrO ONEpPaTUBHONO TOKA TPAHCHOPMATOPHbIX MOACTAHLMIA C BbICLIMM Hanpske-

Huem A0 35 kB 1 NUHeNHbIX yCTPOWCTB CUCTEMbI TATOBOIO 3/1EKTPOCHAGXKEHUS NPUMEHSIOT [BYXYPOBHEBBI
NPUHLMN opraHnsaLmmn 3aLinTbl OT TOKOB KOPOTKOIO 3aMblKaHUsA U Neperpysku.
B KauecTBe BepxHero ypoBHS 3alluUTbl pacCMaTpusaloT npefoxpaHnuTenu, ykasaHHble.
- ANA TpaHcopMaTOpPHbIX NOACTaHUUA — B NyHKTe 5 Tabnumubl 10;
- NS NNHERHbIX YCTPOUCTB CUCTEMbI TATOBOTO 3/1EKTPOCHABGXEHUSA — B NMyHKTax 2—4 Tabnuupsl 11,

6.5 W3mepeHus dpunsnyeckmx BennUYmH

6.5.1 Ha TAroBbIX MoACTaHUMsAX, a TaKKe Ha TPaHC(OPMAaTOPHbLIX NOACTAHLMSIX, UMEILWNX CeTb
MEHHOro ornepaTvBHOIO TOKa, NPeAyCMaTpUBAOT PerucTpupylole 1 nokasbiBawliMe cpeacTsa usmMepeHuii

cnegyrumnx CbVI3VI‘-|eCKVIX BEJINYUH!

a) HanpshkeHUsi Ha COOPHbIX LUMHAX pacnpefenuTeNbHOro YCTPOMCTBa NMOCTOAHHOIO UM NEePEMEHHOro

onepaTtnBHOrO ToKa (OTHOCMTel'IbHaﬂ NorpewHoCTb — He 6onee 1.5 %, TenecurHanmsauusa Bbixoaa Hanpsxe-

HWA 3a npegenbl (90 +2) % un (110 ¢ 2) % HOMWHANBHOTO HaMNPsSHKEHNS), NMPU CEKLMOHUPOBAHHbLIX COOPHbIX

LUMHAX — Ha KaXAol M3 ceKuuii CO0PHbIX LUMH;

6) COnNpoOTMBEHNS U30MALMUM CET NOCTOSHHOTO UK NEePeMEeHHOro onepaTnBHOro Toka (OTHocMTeNbHas
NorpeLHocTb — He 6onee 4,0 %. TenecurHaan3auns CHUKEHNSA CONPOTUBIEHNSA U30ALMN HUXKE:

1) (10.0 +0.4) KOM — NpK HOMWHANLHOM HanpshkeHun 110 B.

2) (20.0 £ 0.9) KOM — NpY HOMWHANBHOM HanpsxeHun 220 B);
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B) TOKa aKKyMynATOPHOW 6aTapen [0THOCUTENbHAA MOrPeLlHOCTb — He 6onee 2.5 %. TenecurHanusa-
LuA Bbixoda Toka 3a npegenbl {85 + 2) % 3HauyeHWsa Toka, COOTBETCTBYIOLLLErO HOPManbHOMY pexumy cetu].
6.5.2 Ha nuHelHbIX YCTPONCTBax CUCTEMbI TArOBOrO 3/1EKTPOCHAOXEHNA NpeaycMaTpyBaloT perncTpu-

pyloLme v nokasbliBatoLie cpefcTBa N3MepPEHNi CONPOTUBIEHUS N30NALMMN CETW BbINPSIMIEHHOTO ONepaTus-
HOro Toka (0THocuTeslbHasA NorpewHocTb — He 6onee 4,0 %, TenecurHanmsauna CHUKEHNA CONPOTUBAEHUS
N30ALNN HUXKE:

- (10,0 £ 0.4) kOM — MpK HOMWHAaNBbHOM HanpshxeHun 110 B;

- (20.0 £0.9) KOM — NpU HOMUHaNILHOM HanpsbxeHun 220 B).

7 TpaBuna npoekTnpoBaHunA

7.1 CeTn CO6GCTBEHHbIX HYX],

7.1.1 MNpw NpoeKTMpOBaHUN CeTeli COBCTBEHHbIX HYXA;

a) BbIOMPAIOT KOMMYECTBO OCHOBHbIX TpaHCOPMAaTOPOB COOGCTBEHHbIX HYX/ W OnpeaensaioT Heobxoau-
MOCTb NPUMEHEHNSA pe3epBHOro TpaHcopmaropa AN TAroBbIX NoacTaHuuin no 5.3.2.1, ans TpaHcopmartop-
HbIX nogcTaHumii no 5.4.1 n 5.4.2, ANS NMHEHbIX YCTPONCTB CUCTEMbI TAFOBOr0 3/1eKTPOCcHa6XeHns no 5.5.2;

6) BbIOGMpatT cxemy NOAKIIYEHNS OOMOTOK BbICLLEr0 HanpshXXeHus TpaHcopMaTopoB COBCTBEHHbIX
HyXaz;:

1) OCHOBHOTO (OCHOBHbIX) Ha TATOBbIX NOACTaHLMAX — no 5.3.2.3. Ha TpaHCOPMATOPHbIX NOACTaH-
umax— no 5.4.2.4;

2) pe3epBHOro (Npyv HeO6XOAUMOCTM) Ha TArOBbIX NOACTaHUMAX — No 5.3.2.4. Ha TpaHcdopmaTop-
HbIX nogcTaHunsax — no 5.4.2.4;

3) OCHOBHOTFO U pe3epBHOIO (PE3EPBHbIX) HA JIMHEHbIX YCTPOCTBAX CUCTEMbI TATOBOrO 3/1€KTPO-
cHabxeHns — no 5.5.3,

B) BbIGMPAIOT TUN OCHOBHOIO (OCHOBHbIX) ¥ pe3epBHOr0 (Npu HeO6X0AMMOCTH) TpaHCcdopMaTopoB Co6-
CTBEHHbIX HYX[;:

1) no yncny o6MOTOK U CXeMe UX COefJMHEHNS, CMOCOBY perynnpoBaHma HanpsxxeHnUs, KOHCTPYKLUHK,
rnokasaTtesiaM HafeXHOCTN 1 aHepreTMyeckoin athekTMBHOCTH, a NPV ABYX OCHOBHbIX TpaHcdopmaTopax cob-
CTBEHHbIX HYXJ — €eLle 1 YyC/I0BUAM napansienbHoli paboTbl A5 TAroBbIX U TpaHCopMaTOpHbIX MOACTaHLMWIA
no 5.3.2.5, ANnst NMNHEelHbIX YCTPONCTB CUCTEMbI TATOBOrO 3/1EKTPOCHAa6XeHMA no 5.5.5;

2) NO MOLHOCTU: AR TATOBbIX W TPaHCOPMATOPHbIX NOACTaHUMIA OCHOBHOIO (OCHOBHbIX) TPAHC-
hopMaToOpPOB COOGCTBEHHbIX HYXA4 — NO 8.7, pe3epBHOro TpaHchopmatopa COH6CTBEHHbLIX HYXZA (NpY Heoo6-
X0AMMOCTN) — no 8.5. ANA NUHENHbIX YCTPOCTB CUCTEMbI TATOBOMO 3/1€KTPOCHAOXEHNA — MO TEXHUYECKON
[JOKyMeHTaLnn N3roToBUTesIsi KOMM/IEKTHOrO MocTa CEKLUMOHUPOBAaHUSA, MyHKTa napasisie/isHoro coenuHeHus,
NyHKTa rpynnupoBKu UAv aBTOTpaHCOpMaTOpPHOro NyHKTa,;

3) no npoynM nokasatensMm — no 7.1.2;

r) Ha TArOBbIX MOACTAHUMAX OMpenensioT Heo6XOAMMOCTb MPUMEHEHWUA 3alUTHLIX pasfenunTenbHbIX
TpaHcopmaTopoB 1 UX KonmyecTso no 5.3.2.7;

[l) Ha TAToBbIX NOACTAHUMAX BbIOUPAIOT TUM 3aLLUTHbLIX pasfenmTesibHbIX TpaHcopmaTopos.

1) no uncny o6MOTOK U CXeMe UX COeANHEHNS, CNOCOBY perynnpoBaHnsa HanpsXXeHUsi, KOHCTPYKL UK,
nokasaTtesiiM HafeXHOCTWU U 3HepreTuyeckoli acphekTMBHOCTU, a Npu ABYX TpaHcgopmaTopax — eLe 1 no
YCNOBUAM MapassienibHoi paboTbl no 5.3.2.5;

2) no MoLwHocT! — no 8.6;

3) no nNpoynM nokasatensm — no 7.1.2;

€) onpefensoT He06XoANMOCTb NPUMEHEHUSA [n3e b-TeHepaTOPHOro arperara Ha TAroBbIX NoACTaHLUU-
ax no 5.3.3.1. Ha TpaHchopmaTopHbIX NogcTaHuusax no 5.4.3.1;

X) BblOMpatOT TUN fU3eNb-reHepaTopHOro arperara:

1) no ocHoBHbIM Mokasatensam — no 5.3.3.3;

2) no npoyum nokasaTtensm — no 7.1.2;

1) onpeaenslT cnocob pe3epBrpOBaHMA NUTAHNUS CETU COBCTBEHHbIX HYXA:

1) Ha nocTax CeKLMOHMPOBaHNA NepeMeHHOro Toka C BbiknoyaTenamm — no 5.5.6;

2) Ha nyHKTax rpynnupoBKK, Ha KOTOPbIX UCMONb3yeTcs nepefaya CUrHanoB ynpasnenuns ¢ nocta 3L
Nno BOJIOKOHHO-OMTMYeckomy kabent, — no 5.5.7;

K) COCTaBNAT MPUHLMNNASIBHYIO CXeMY CeTU COOCTBEHHbLIX HYX[ Ha OCHOBE CTPYKTYPHO-C(DYHKLMO-
HasIbHbIX CXeM, MPUBEAEHHbIX B NMPUIOXKEHUN A;
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n) onpefensitoT CXxeMOTEXHUYECKNE PELUEHNs, KONIMYECTBO U Ha3HaYeHWe NpUcoefuHeHnin pacnpeje-
NNTENbHbIX YCTPONCTB:

1) ceTn HerapaHTMpPOBAHHOIO MUTAHUSA COHBCTBEHHbIX HYXA — Mo 5.6.2.1—5.6.2.6;

2) ceTu rapaHTMPOBAHHOIO NMUTAHMSA COGCTBEHHbLIX HYXA4 — no 5.6.3.1—5.6.3.4:
M) BblGMpalT KOMMNEKTHbIE pacnpefenuTenbHble yCTPoiCTBa.

1) no ocHOBHbIM nokasaTtensam — no 4.1.5;

2) no npoyum nokasaTtensam — no 7.1.2;

H) NpPOBEPSAIOT COOPHbIE LUMHBLI KOMMIEKTHbIX pacrnpefenuTenbHbIX YCTPOWCTB Ha 3nekTpoAuHamuye-
CKYI0 CTOWKOCTb NpW KOPOTKOM 3aMblkaHum no FOCT P 52736—2007 (pa3gen 5);

n) BblIBMPAlOT cpefcTBa M3MepeHuii no 5.9;

p) BblbupatoT kabenu:

1) No OCHOBHbIM KOHCTPYKTMBHbIM Nokasatenam — no 4.2.1,
2) no ceuyeHuo — no pasgeny 9;

C) onpegfensitoT cnocobbl Npoknajku kabenei no 4.2.2 n coefMHeHus kabeneli no 4.2.3;

T) BbIOMPAIOT YCTaBKM 3alinT BblkOYaTeNe Uam HOMUHAaMbHBIA TOK NpefoxpaHuTesneii Ha CTOpoHe
Bbilwe 1000 B 0CHOBHOro (OCHOBHbIX) 1 pe3epBHOro (MpY HeEOBX0AMMOCTH) TpaHCOPMaTOPOB COOCTBEHHbIX
HyX [ no pasgeny 11;

y) BblOMpAOT HOMUHASBbHbIV TOK M YyCTaBKM aBTOMAaTUYECKUX BblknoyaTenei, a Takke HOMUHaNbHbIA TOK
npegoxpaHutenein no pasgeny 12.

7.1.2 Mpw BblGOpe M3AENUA 3NEKTPOTEXHUYECKOW MPOMBbILLAIEHHOCTU, WUCNOJMb3yeMbIX B CETAX CO6-
CTBEHHbIX HYX/A (TpaHcdopMaTopoB COBCTBEHHbLIX HYX[, 3alMTHbLIX pasfenuTesibHbIX TpaHcopMaTopos,
[An3enb-reHepaTopHbIX arperaToB ¥ KOMMIEKTHbIX pacnpefenuTenibHbIX YCTPOKCTB) MO NPOYMM NoKasaTensam
PYyKOBOACTBYIOTCA CNeAyOWUMN npasuiamum:

a) KIMmaTtuyeckoe UCMOIHEHME W KaTeropuio pasmeLleHns n3aenuii, pacnosioeHHbIX OTKPbITO, BbIOK-
paloT B 3aBMCUMMOCTU OT NPUHAANEXHOCTU 06BbEKTA CTPOUTENLCTBA WU PEKOHCTPYKUUU K TOMY WU MHOMY
KNMMaTU4eckomy paiioHy 13 yncna yctaHoBneHHbix FTOCT 16350—80 (nyHKT 1.2) B COOTBETCTBUM C NpaBuia-
MW. ycTaHoBneHHbIMu FTOCT 15150—69 (pa3gen 2);

6) KNMMaTUYeCcKoe WCNOSIHEHNE W KATEropui0 pasMeLLeHns n3aenvii, pacnosioXeHHbIX B MOMELLEHUSIX,
npuHumMaroT ¥3.1 no NOCT 15150;

B) rpynny CTOMKOCTU U3AENUIA K MEXaHUYECKUM BHELLHVM BO3AeNCTBYOLWMM hakTopam npuHumMaT M6
no MOCT 30631.

7.2 CeTn onepaTMBHOIO TOKa

7.2.1 Tlpy NpOEKTUPOBAHUU CeTeil onepaTUBHOrO ToKa:
a) 4Ns TpaHCcOopMAaTOpPHbIX NOACTAHUMIA BblGMPAOT HOMEHKNATYpy WCTOYHWKOB 3/1IEKTPO3HEPrun no
6.2.12;
6) BblOMpaloT baTapeto akKkyMyIAaTOPOB:
1) NO KOHCTPYKLUUM 1 noKasaTensm HafexHocTn — no 6.2.2.1;
2) no emkocTn — no pasgeny 10;
3) no npouyum nokasaTtenssm — no 7.2.2;
B) obecneumBaloT UCNOAHEeHWe TpeboBaHWii K pa3smelleHuo OGaTapen akkyMynsaTopoB Mo
6222-62212;
r) Bbl6MpaloT 3apsAfgHO-NoA3apsaaHble npeobpasoBaTenu:
1) no konmyecTBy — no 6.2.3.1;
2) MO OCHOBHbIM MNOKa3aTeNnsAM — B COOTBETCTBUM C TEXHMYECKON AOKYMeHTauuel u3rotoButens
aKKyMy/niATOpOB;
3) no npouyum nokasaTtensim — no 7.2.2;
[l) COCTaBAAT NPUHLMNNASIBHYIO CXEMY CETU ONepaTUBHOrO TOKa;
e) onpejensiloT CXeMOTeXHUYEeCKNe peLlleHns, KONMYecTBO 1 HadHavyeHne NpucoeAnHeHnid pacnpegenu-
TenbHOro yctpoiictea no 6.3.1.1—6.3.1.5;
) BblOMpAOT KOMMNIEKTHOE pacnpeaenmTesibHoe YCTPoiicTBo no 4.1.5;
1) BbIOMPAIOT cpefcTBa M3MepeHuii no 6.5;
K) BblbupaloT Kabenu:
1) No OCHOBHbIM KOHCTPYKTMBHbIM NokasaTensam — no 4.2.1;
2) no ceyeHuno — no pasgeny 9;
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Nn) onpefensitoT cnocobbl NpPoknaak kadenei no 4.2.2 n coeagnHeHns kabenei no 4.2.3;

M) BbIGUpAOT HOMUHAMbHBIA TOK NpeAoxpaHnTeneii no pasgeny 12.

7.2.2 Mpw BbIGOPE U3AENUA 3NEKTPOTEXHNYECKOW NPOMBILWIEHHOCTW, UCMOMb3yeMbIX B CETSX onepa-
TUBHOIO TOKa (aKKyMynsiTOpOB, 3apsfHO-NoA3apsHbIX Npeobpa3oBaTeneli  KOMNAEKTHbIX pacnpeaenutesb-
HbIX YCTPOWCTB), MO NPOYMM NokKasaTensiM pyKOBOACTBYIOTCS CneayoLmMMmy npasuiamu:

a) KIMMaTuuyeckoe MCNoJSIHEeHWEe M KaTeropuio pasmelyeHms npvHumatoTt ¥3.1 nolfOCT 15150:

6) rpynny CTOWKOCTW U3AeNnii K MEXaHNYECKMM BHELLHUM BO3AE/CTBYOLWMM thakTopam npuHumatT M6
no FOCT 30631.

8 Mertopg pacyeTa gna Bbibopa MOWHOCTN TpaHCOPMATOPOB COOBCTBEHHbIX
HYXA,
8.1 O6uwme NoNoxXeHus

8.1.1 McxofAHbIMU AaHHBIMY A48 Bbl6opa MOLLHOCTY TpaHCopMaTopoB COGCTBEHHbIX HYX[, ABNSAIOTCA:

- CXema CeTu COH6CTBEHHbIX HyX[;

- pacyeTHble 3HaYeHUs MOLLHOCTIN, NOTPe61SeMOoi Kax 4o N3 Harpy3oK CeTn COOCTBEHHbIX HYXA,.

8.1.2 BbI60Op MOLLHOCTM TpaHCOPMaToOpPOB COBCTBEHHbIX HYX/A A5 TATOBbIX NOACTAHLUMIA, a Takxe Ans
TpaHcOpMaTOpPHbIX MOACTAHLMWIA, UMEIOLMX CeTb rapaHTUPOBAHHOIO MUTAHUA COOCTBEHHBIX HYX/, BbINOMHA-
10T B C/ieyOLLEM MopsAgKe:

a) onpefensiT pacyeTHble 3HAYEHUS:

1) MOLWHOCTM NPUEMHUKOB 3/1€KTPO3HEPTUN, MOAKMOYEHHBIX K CEeTW rapaHTMPOBaHHOIO MUTaHUsA
COOCTBEHHBIX HYX[,;

2) MOLLHOCTW NPUEMHUKOB 3/1EKTPOIHEPTNN, MOAK/TOUYEHHbIX K CETU HerapaHTMpPOBaHHOIO NUTaHMA
COOCTBEHHBIX HYX[, C CUCTEMOW TOKOBeAYLLMX MPOBOAHUKOB 1 3a3emneHus IT;

3) MOLHOCTU MPUEMHWKOB 3N1eKTPOIHEPrn, NOAKIOUYEHHBIX K CETW HerapaHTUpPOBaHHOIO NUTaHUA
COOCTBEHHbIX HYX[, C CUCTEMOW TOKOBEAYLLMX NPOBOAHUKOB U 3a3emneHns TN-S;

6) BbIOMpPAT HOMUHA/bHYIO MOLLHOCTb:

1) pesepBHOro TpaHcdopmaropa COOCTBEHHBIX HYXA;

2) 3aWuTHBIX pasgenuTenibHbIX TpaHchopMaTopos;

3) ocHoBHOro TpaHctopmMartopa (OCHOBHbIX TPaHCOPMAaTOPOB) COBCTBEHHbIX HYXA,

MpumeyvaHusa

1 KpuTepuv npMMeHeHns CeTn rapaHTUPOBaHHOrO NUTaHNSA COBCTBEHHbIX HYXA — no 5.1.1 n 5.1.2.

2 HomeHknatypa NpUEMHWKOB 3/1EKTPOSHEPINN CETU HerapaHTUPOBAHHOIO MNUTAHUS COOGCTBEHHbIX HYXA — Mo
5.6.2.3 1 5.6.2.6. ceTu rapaHTMPOBAHHOIO NNTaHNA COGCTBEHHbIX HYXA4 — Nno 5.6.3.2.

8.1.3 BbI60p MOLLHOCTY TPaHCHOPMaTOpPOB COBCTBEHHbIX HYX[, A5 TPaHCOPMaTOPHbIX MNOACTAHLMWA,
He UMeoLUX CeT rapaHTMPOBaHHOIO NUTaHNSA COGCTBEHHBIX HYXA, U IMHERHbIX YCTPOCTB CUCTEMbI TATOBO-
ro 9N1eKTPOCHAGXEHNSA BbINOMHAT B CNefytoLem nopsagke:

- onpefenslT pacyeTHoe 3HayeHune MOLLHOCTM NPUEeMHUKOB 3/1eKTPO3HEPrMn, NOAKMOUYEHHbIX K CeTU
COOCTBEHHbIX HYXA;

- BbIGUPAOT HOMUHA/IbHYIO MOLLHOCTb TpaHcopMaTopa COOCTBEHHbIX HYXA,.

8.1.4 TopsifoK BbINO/IHEHNA AeiicTBUIA, nepeuncnenHbix B 8.1.2 1 8.1.3, npueegeH B 8.4—8.7.

8.2 OnpepgeneHne pacuyeTHOro 3HaYeHUs1 MOLLHOCTM NPUEMHUKOB 3N1EKTPO3HEPIUY,
NOAK/TIOYEHHbIX K CETV rapaHTUPOBaHHOIO NUTaHNSA COBCTBEHHBIX HYX[

8.2.1 PacueTHoe 3HauyeHue MOLLHOCTM NPUEMHUKOB 3/1IEKTPOIHEPTUM, NOAKMIOUYEHHbIX K CETW rapaHTu-
POBaHHOr0 MUTAHUA COBCTBEHHBLIX HYXA. Srn, KB A. BbIYMCASIOT No hopmyne

3m” 2 ®» (@)
r-0
rge n— obuee KONMYeCTBO NPUEMHNKOB 3/1EKTPO3HEPTUM, NMOAKMOYEHHbIX K CETWU rapaHTMpPOBaHHOIO nuTa-
HUS1 COBCTBEHHbIX HYXA B cOOTBeTCTBUM € 5.6.3.2 (Tabnuua 7. nyHKTbl 4— 21);
S, — pacyeTHble 3Ha4eHUS MOLLHOCTY KaXK40ro U3 NPUEMHUKOB 3/IEKTPO3HEPTUU, NOAK/TIOYEHHbIX K CETH ra-
paHTUPOBAHHOTO NUTaHWUA COBCTBEHHbIX HYX[ B COOTBETCTBUM C 5.6.3.2 (Tabnvua 7. NyHKTbl 4— 21),
onpegensemslie no 8.2.2, kB A.
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8.2.2 Mpn onpefeneHnn pacyeTHbIX 3HAYEHU MOLLHOCTW KaXAOro M3 NPUEMHMWKOB 3/1E€KTPO3HEPTUN,
NOAKMIOYEHHBIX K CETV rapaHTUPOBAHHOIO NUTaHNA COBCTBEHHbIX HYXA, PYKOBOACTBYIOTCA TEXHUYECKOW AOKY-
MeHTaLuen Ha COOTBETCTBYIOLME N3Aenus, a Takke Tabnuuein 12. Ecnm kakoin-nmbo 13 npuemMHUKOB 3N1eKTpo-

3HEprun cxemoli He MpefycMOTPEH, TO COOTBETCTBYWOLEee craraemoe B popmyne (1) NpuHMMatOT paBHbIM
Hyn0.

Ta6nuuya 12— YKasaHus no onpefefieHnio pacyeTHbIX 3HAYEHUI MOLLHOCTU KaXA0ro U3 NpYeMHUKOB 3/1eKTPO3HEpP-
mu. Bxoaswwmx B oopmyny (1)

HavmeHoBaH1e NpremMHNKOB 3/1eKTPO3Heprun 3HaueHve MOLLHOCTM, NPUHUMAEMOE B Ka4ecTBe PacyeTHOro

1 TpaHccopmaTop<bl) CLIB HomuHanbHaa MoOWHOCTbL TpaHcdopmaTopa, npu He-

CKOJIbKMX TpaHcgopmaTopax — Hau6Oo/blyl W3 HOMU-
HaNbHbIX MOLLHOCTENR

2 3apsapgHo-noa3apsagHble npeobpasoBarenn HoMnHanbHas MOLHOCTb OAHOro npeobpasoBartens,
YMHOXEHHasi Ha UX Konu4yecTsBo, onpegensiemoe no 6.2.3.1
3 [Asuratenu 3asofa BKIOYAWOLWMNX MPYXUH BbIK/HO- Han6onbwasn 13 HoMUHasbHbIX MOLLHOCTEN ABuraTenen
yartenei ¢ NPYXWHHbIM NPMBOAOM
4 Po03eTKu A8 NEPEHOCHOr0 3N1eKTPOMHCTPYMEHTA 15kB *A
5 OTonfeHne NomeLLeHns WuTa ynpasneHns Ons KanutanbHbIX 3paHuii onpegenstoT no

rOCT P 55656—2013 (pasgensl 5—9).

ONna MO6GMNbHBLIX 34aHWIA NPUHUMAIOT N0 TeXHU4Yeckoi
[OKYMEHTAL MW U3roTOBUTENS 34aHNS

6 OTonsieHne NomeLeHnsa akkyMynaTopoB AOnsa KanutasbHbIX 3aaHuii onpepenawT no

FOCT P 55656—2013 (pa3genbl 5—9).
ONna MOGUNBHLIX 34aHWIA NPUHUMAIOT MO TeXHU4YecKomn
[OKYMeHTaL MmN U3rotoBUTENs 34aHuns

7 Hacoc HoMunHanbHaa MOLWHOCTbL No TEXHUYECKOW AOKYMeHTa-

unn n3rotosnTena

8 Bce oOCTasibHble MPUEMHUKM 3/1EKTPOIHEPTNN 13 HoMuHasIbHast MOLHOCTbL MO TEXHWYECKOW JOKYMEHTa-
nepeyncneHHbiX B Tabnuue 7. NyHkTbl 11—21 LMW U3roTOBUTENS

8.3 OnpepesfieHre pacyeTHOro 3HAYEHNA MOLLHOCTU MPUEMHUKOB 3/1IEKTPO3HEPTUN,
NOAKNOUYEHHbIX K CETW HErapaHTUPOBAHHOIO NUTAHUSA COBCTBEHHbLIX HYXJ C CUCTEMOIA
TOKOBeAYLW X NPOBOAHUKOB 1 3a3emneHus IT

PacueTHoe 3HauyeHMEe MOLLHOCTW MPUEMHWKOB 3/1EKTPOIHEPIM, NOAK/YEHHbIX K CETU HerapaHTupo-

BaHHOMO MUTaHUSi COBCTBEHHbLIX HYX[ C CUCTEMOI TOKOBEAYLLMX NMPOBOAHMKOB 1 3a3emneHuns IT. SHf1, kB ¢ A.
BbIUMCAAIOT N0 hopmyne

Snr, - | 2)
i-0
roe n — o6Lee KonM4ecTBo NPUEMHUKOB 3N1EKTPOIHEPTMM, NOAKTOUEHHBIX K CETV HerapaHTUPOBaHHOIO nNuTa-

HUS COGCTBEHHbIX HYX[, C CUCTEMOI TOKOBeAyLLMX NPOBOAHUKOB U 3a3emnexuns IT;
A/(— KOIMYEeCTBO MOBUIIbHBIX 3JaHWI KaXKA0ro TUna,;

S(— pacyeTHble 3Ha4YeHUA MOLHOCTW OTONNEHNA, BEHTUNALUN N pa60l-|ero ocselleHus MO6UNBLHOIO 3na-
HUA Kax[oro n3 Tunos, NnpuHMMaemoro no TeXHUYeCKoW [OKYMeHTauun nsrotosutens. kB - A.

8.4 ONpoAoNeHNo PacyeTHOro 3HaYeHNss MOLHOCTY NPUEMHUKOB 3/1eKTPO3IHEpPruu,
MOAKMNHOUYEHHbIX K CETU HEFApPaHTUPOBAHHOIO NUTAHUS COBCTBEHHbIX HYX/ C CUCTEMOIA
TOKOBOAYLMX NPOBOAHNKOB 1 3a3emneHust TN-S

84.1 PacyeTHOe 3HauyeHne MOLLHOCTU NPUEMHUKOB 3N1EKTPOSHEPINKN, MOAKMHOYEHHbBIX K CETU HerapaH-
TMPOBAHHOIO NUTAHUSA COBCTBEHHbIX HYX /[ C CUCTEMOI TOKOBEAYLLMX NPOBOAHUKOB U 3a3eMieHns TN-S. SHr2.
kKB A. BbluMCnsOT no hopmyne
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SHr2 = Z sr (3)
i-0

rae n— obuiee KOMYECTBO NMPUEMHUKOB 3N1EKTPOIHEPTU, MOAKMOUYEHHBIX K CETU HErapaHTUPOBaHHOIO NuTa-
HUSI COBCTBEHHBIX HYX/ C CUCTEMOIA TOKOBEAYLLMX NPOBOAHNKOB 1 3a30MneHns TN-S;

S-— pacyeTHble 3HaYEHUSA MOLLHOCTU KaXoro U3 NpueMHUKOB 3/1EKTPO3HEPTUM, MOLK/MOYEHHbIX K CeTU
HerapaHTVPOBAHHOIO MUTaHWUA COBCTBEHHbIX HYX/[ C CUMCTeMOl TOKOBeAyLlyuX NPOBOAHWKOB W 3a-
3emnennsa TN-S B cooTtBeTcTBUM € 5.6.2.3 {Tabnuubl 4 n 5. noanyHkTel 1.2—1.4, 1.6—1.8. 2.1. 2.2,
3.1—3.4, 4.1 n4.2), onpegensiemble no 8.4.2. kB « A.

8.4.2 Mpu onpefeneHnn pacyeTHbIX 3HAYEHWUV MOLYHOCTU KaXAOro U3 NpYemMHUKOB 3/1IEKTPO3HEpPruu,
NOAK/TIOYEHHbIX K CETU HerapaHTPOBAHHOIO NUTAHWS COBCTBEHHbIX HYX[ C CUCTEMOV TOKOBeAyLMX NPOoBO-
[OHUKOB 1 3a3emneHns TN-S. pyKoBOACTBYIOTCA TEXHUYECKOW OKYMeHTaLel Ha COOTBETCTBYOLLME U3Aenns,
a Takke Tabnuueii 13. Ecnun kakoir-nnbo 13 NpUEMHKKOB 3/1IEKTPO3HEPTN CXEMOI He NpeayCMOTPEeH, TO COOT-
BETCTBYtOLLee cnaraemoe B hopmyne (3) NpUHUMAIOT PaBHbIM HYS0.

Tabnuuya 13— YkasaHua No onpeAeneHnio pacyeTHbIX 3HAYEHW MOLLHOCTUN KaX4oro n3 NPUeMHUKOB 3/1eKTPO3HEpP-
mu. BxogAawmx B dopmyny (3)

HanmeHnoBaHue NPUEeMHUKOB 3N1eKTpo3aHeprun 3HaueHue MOWHOCTN nNpuUHUMaemMoe B Ka4eCTBe pac4yeTHOro
1 Noporpes 6akoB W/WanM NPUBOAOB Bbl- OnpegensaT no 8.4.3
Kntovarenei
2 YcTpoiicTBa perynnpoBaHus Hanpsxe- Haun6onblwas n3 HOMUHaNbHbIX MOLLLHOCTEW YCTPOICTB perynmposa-
HUS CMNOBLIX TpaHCopMaTopoBs HUA HanpsXeHns

3 [Asuratenu NnpuHyanTENbHOro oxnaxae-
HUS cTaTuyeckmx npeobpasoBarteneli
OnpegensaoT no 8.4.4
4 [ABuratenu o6ayBa M Hacocbl LMpKyns-
U1y Macna cuioBbiX TpaHC(opMaTopoB

5 TeXHONormyeckne NpUeMHUKN 31eKTPO- MpUHUMaIOT HanbobLIee U3 ABYX CNEAYHOLLNX 3HAYEHWIA:
3Heprum - HOMUHaNbLHOM MOLLHOCTW NepesBUKHOro kKoMnaekca Ana o6paboT-
KU Mac/ioHanonHeHHoi annapatypbl (NpUHMMaeMoii paBHoil 150 kB A);
- CYMMbl HOMVHaJIbHbIX MOLLHOCTEl BofdoHarpeBaTens, AUCTUNNS-
Topa. CBapOYHOro annapara, CyLMW/bHOro lkada 1 Haubonee MoLy-
HOT0 M3 CTAHKOB (MPUHUMAaEMbIX NO TEXHUYECKOW AOKYMEHTauun npes-
NPUSATUIA-N3rOTOBUTBNEN)

6 HapyxHoe ocselleHne
OnpegensaoT no 8.4.5
7 Pabouyee ocBelleHne 3aaHnl

8 VIHble NpuCoeaMHeHNsl, NepeveHb Ko- OnpeAenstoT Ha CTaguM NPOEKTVPOBAHUS KOHKPETHOM NoACcTaHLumn
TOpPbIX ONpeAenseTcsa no Heo6XoANMOCTU Ha
CTagun NPOEKTUPOBAaHUS KOHKPeTHOW noa-

cTaHLum
9 OTonneHve v BEHTUNALMSA 3[aHNI Ans kanuTanbHbiX 3gaHnii onpegensioT no FOCT P 55656— 2013
(pa3gensl 5— 10).
ONs MOBUNbHBIX 3A4aHUii NPUHUMAIOT MO TEXHWYEeCKol [oKyMeHTa-
LMK N3roTOBUTENS 34aHUA
8.4.3 PacueTHoe 3HaueHMe MOLLHOCTM, MoTpebnsemoli ycTpoiicTBamu nogorpesa 6akos 1 NpuBOLOB

Bblk/toyaTeneil. SO. kB A. BblUMCISIOT No hopmyse

()

raoe n — Konm4ecTBo TUMOB 6aKoBbIX BbIK/tOYaTENEN;
NQ — konuyecTso 6aKoBbIX Bblk/TO4aTenen KaXX4o0ro U3 Tmnos;
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PBi ~ MoLHOCTb, NnoTpebnsiemasn ycTpolicTBamMu nogorpesa 6akoB Bblk/IlOHaTENeN Kax4oro n3 TMNoB, 3Ha-
YeHus KOTOPOl NPUHUMAIOT N0 TEXHUYECKOW [OKYMEHTaLUN N3roTOBUTENS BbiKIlOYaTens. kBT:
T — KONUYeCcTBO TUMOB NPUBOLOB:
NnP/ — konu4yecTBO NPUBOLOB KaXA0ro 13 TUMOB:
Pnp) — mowHocTb, noTpebnsiemasn ycTpoiicTBaMu nogorpesa NpUBOLOB KaXAO0ro U3 TUNOB, 3HAYEHUs KO-
TOPOW NPUHUMAKT MO TEXHUYECKOW AOKYMEHTALMN U3TOTOBUTENSA BbIK/IHOYATENSA UKW nNpuBoga. KBT.
Mpwu pacueTte no copmyne (4):
- He yunTbIBatOT BbIKNOYATENN, PACNONOXEHHbIE B 3[aHNAX 3aKpbITbIX pacnpefennTenbHbIX YCTPOUCTB
(B TOM ymncne n MOGUNBHBIX):
- UCXOAAT M3 BO3MOXHOCTW OfHOBPEMEHHOW paboThbl BCEX YCTPOWCTB nogorpesa 6akoB v NPUBOLOB
BblKlOYaTene.
8.4.4 PacyeTHOe 3HayeHuWe MOLLHOCTW, NOoTpebnsemMoil ABuraTensiMn MpPUHYAUTENIBHOTO OXNaXAEeHUs
cTaTuyecknx npeobpasosarenei, gguratensmMm o06ayBa 1 Hacocamu LMPKYNALMM Macsia CUNoBbIX TpaHcgop-
maTopoB, SO. kB A. BblUMCNAKOT No hopmyne

So=1 WI/STi +/Z Wip/Snpi’ ®5)
=1

rAe N — KONn4ecTBO TUMOB TpaHCopMaTopoB, 060pYA0BaHHbIX 064yBOM W MPUHYAUTENbHON LMpKynaumei
macna:

J¥r.— KonnyecTBO TPaHCOPMAaTOpPOB KaXAoro us TUMNos;

ST/— cymmapHas MOLLHOCTb 3neKkTpogpuraTeneli o6ayea M HacOCOB LMPKYIAUMM Macna TpaHcdopMma-
TOopa KaXAoro u3 TMnoB. KB ¢ A. 3HaYeHWs KOTOPOI NPUHMMAIOT MO TEXHUYECKOW AOKYMEHTauumn 13-
rotoButesniein TpaHchopmaTopa:

T — KONUYecTBO TUNOB NpeobpasoBaTeneii, 060pyA0BAHHBIX MPUHYAUTENbHBIM OXNXAEHNEM;

AlMp, — KonnMyecTBO NpeobpasoBareneli /-ro Tmna;

Snp>— cymmapHas MOLLHOCTb 3nekTpoABuraTeneii NpUHYAUTENBHOTO OXNaXAeHus npeobpasosarens
MO Tuna. kB A. 3HaYeHMs KOTOPOI MPUHUMAIOT MO TEXHUYECKON [OKYMEHTauuu M3rotoButenei
npeo6pasosarenei.

Mpwu pacuyeTe no hopmyne (5) NCXOAAT U3 OAHOBPEMEHHOIN paboThl BCex TpaHchopMaTopos, 060pyao-
BaHHbIX 06yBOM, 1 Npeobpa3oBaresieil, 060pyA0BaHHbIX NPUHYANTENbHBIM OXNaXAEHNEM.

8.4.5 PacyeTHOe 3HauyeHuMe MOLLHOCTU, noTpebnsemoil pabounm ocBelleHneM 34aHuii noacTaHummn un
Hapy>XHbIM OcBeLLeHneM. Sc, kKB A. BbIUMCAAIOT No hopmyne

SC =

= (©)
/T,0050% /.i005"/

rae N — KOJMYecTBO TUMOB CBETU/TbHUKOB BHYTPEHHETO OCBELLEHNS;
Nr PBiu cos »B — COOTBETCTBEHHO KO/IMYECTBO, aKTVBHAsi MOLLHOCTb 1 KO3 (ULMEHT MOLLHOCTU KaXKAO0ro
13 TUMOB CBETU/IbHUKOB BHYTPEHHEro ocBeLleHus. KBT;
T — KO/IMYECTBO TUMOB CBETU/ILHUKOB U/UM NPOXEKTOPOB HAPY)XHOIO OCBELLEHNS;
Mr PH 1 cos ¢H — COOTBETCTBEHHO KO/IMYECTBO, aKTUBHAsi MOLLHOCTb M KOI(WULMEHT MOLLHOCTU KaXAoro

U3 TUMOB CBETUJILHVKOB W/W/IN MPOXEKTOPOB HAPYXXHOTO OCBELLEHNS. KBT.
Mpyv pacyeTe no ghopmyne (6) UCXOAAT U3 OA4HOBPEMEHHOI PaboTbl BCEX CBETUNLHUKOB U MPOXEKTOPOB.

8.5 Bbl60p HOMUHABHOW MOLLHOCTM pe3epBHOIO TpaHcopMaTopa CO6CTBEHHbIX HYXJ

B kauyecTBe HOMUHa/IbHOW MOLLHOCTM pe3epBHOr0 TpaHcdopmMaTopa COOCTBEHHbIX HYX[ U3 psga Ho-
MUWHasIbHbIX MOLLHOCTEM, ycTaHOBNEeHHbIX TOCT 9680—77 (NyHKT 2). BbIGUPAKT 3HAYEHNE MOLLHOCTU, 6u-
Xaiwee 60sbllee N0 OTHOWEHNIO K PACYETHOMY 3HAYEHWI0 MOLLHOCTV NPUEMHMWKOB 3/1EKTPO3HEPIUN, MOS-
K/TIOYEHHbIX K CETU rapaHTMPOBAaHHOIO NUTaHMs COOBCTBEHHBIX HYX/A, onpeaeneHHomy no 8.2.1. chopmyna (1).

OTO 3HayYeHWe NPUHUMAlOT B KaYeCcTBEe OKOHYaTE IbHOrO.

8.6 Bbl60p HOMUHANMBHOW MOLLHOCTU 3aLUTHBIX pa3feuTesNibHbIX TpaHCOPMAaTOpPOB

B KkayecTBe HOMUHaNbHOW MOLLHOCTU KaXXAOr0 M3 3alUMUTHBLIX pasfgesimTeNbHbIX TpaHcopmMaTopoB 13
psifia HOMUHa/IbHbIX MOLLHOCTEN, ycTaHoBNEHHbIX TOCT 9680—77 (MyHKT 2). BblIGMpatOT 3HAUYEHNE MOLLMO-
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CTW, 6nnxaiillee 60MbLIee MO OTHOLLIEHMIO K pACYHETHOMY 3HAYEHUIO MOLLHOCTW NPUEMHUKOB 3/1IEKTPO3HEPTUK,
NOAK/IOYEHHbIX K CETU HerapaHTPOBAHHOIO NUTAHUA COBCTBEHHbIX HYX[ C CUCTEMOV TOKOBeAyLMX NPOoBO-
OHUKOB 1 3a3eMseHus IT, onpegeneHHomy no 8.3, chopmyna (2).

3TO 3HaYeHue NPUHMMAatOT B KaYeCTBE OKOHYAaTe IbHOrO.

8.7 BbI60p HOMMHANBHOW MOLLHOCTU OCHOBHOTO TpaHcopMartopa (0OCHOBHbIX TpaHCOpMaTopoB)
COBCTBEHHbIX HYX[

B kayecTBe HOMWHa/IbHON MOLLHOCTM OCHOBHOFO TpaHcopmaTopa COOGCTBEHHbIX HYXA (MU Kaxno-
ro 13 OCHOBHbIX TpaHChopMaTopoB) M3 psiia HOMUHAJIbHLIX MOLLHOCTEN, ycTaHoBNeHHbIXx TOCT 9680— 77
(MYHKT 2). BbIGMpAIOT 3HAYEHNEe MOLLHOCTU, 6amkalilee 60/bllee N0 OTHOLEHMWIO K pacyeTHOMY 3Ha4YeHUio
MOLLHOCTW NPUEMHUKOB 3/1EKTPOIHEPTUMN, MOAKNIOYEHHBIX K CETU COOCTBEHHbIX HYXJ SCH KB *A. KOTOpOE Bbl-
YnCNAT No hopmyne

SH = Srn + SHH # SHr2 ©)

rge Srn — pacyeTHOe 3HauyeHVe MOLLHOCTY NPUEMHUKOB 3/1EKTPO3IHEPTUN, MOAKOUYEHHbIX K CETU rapaHTupo-
BaHHOI0 NUTaHWsA COBCTBEHHbIX HYXA, NnonyyeHHoe no 8.2.1 [dhopmyna (1)), kB A:

SHn — pacyeTHoe 3HayeHne MOLLHOCTU NPUEMHUKOB 3/1EKTPOIHEPIMMN, NOAKMIOYEHHBIX K CETWU HErapaHTu-
POBaHHOrO NMTaHNA COGCTBEHHbIX HYX/, C CUCTEMOI TOKOBEAYLLUX NPOBOAHNKOB 1 3a3emneHus IT,
nonyyeHHoe no 8.3 [chopmyna (2)], kB A

5Hr2 — pacyeTHOe 3HayeHne MOLYHOCTV NPUEMHUKOB 3/1€KTPO3IHEPTUN, NOAKIYEHHbIX K CeTU HerapaH-
TUPOBAHHOTO MUTAHWUA COBCTBEHHBIX HYX/[, C CUCTEMOV TOKOBEAYLLMX NPOBOAHWKOB 1 3a3eM/IeHns
TN-S, nony4yeHHoe no 8.4.1 [dopmyna (3)). kB A.

9 MeToabl pacyeTa Ans Bbl6opa ceuyeHus kabeneii

9.1 O6uwme NoaoxeHns

9.1.1 McxoAHbIMU faHHbIMW ANS BbiGopa 1 NPOBEPKM ceveHns kabenei aBnsioTcs:
- HOMWHaJIbHOE Hanps)XXeHVe 1 Cxema 3NEeKTPUYECKO CeTU C yKa3aHWeM pacyeTHbIX 3HAYEHWU MOLLHO-
CTW. NOTPe6IAEMON KaxabiM U3 NPUEMHUKOB 3/1EKTPO3HEPTMM, KOahdULMeHTa MOLHOCTM U ANIUHBI Kabens
Ha KaXXAoM U3 y4acTKOB:
- YC/I0 YacoB UCMO/b30BaHNSA MakCMyMa Harpysku;
- NpefenbHO AONYCTUMbIA Avana3oH WU3MeHeHVA HanpsKeHWs Ha KemMmax Kaxgoro u3 npuemMHVKOB
3/1eKTPO3HEpPruy;
- BPEMS OTK/IIOYEHWUS KOPOTKOTO 3aMblKaHUsi OCHOBHOW WM pe3epBHON 3aliuTamu A5 KaXAoro yyactka
cetu;
- faHHble O ANNTENBHO A0MNYCTUMOM TOKE, MOFOHHOM akTUBHOM W UHAYKTUBHOM COMPOTMB/IEHUAX Kabe-
nei, NpMBOAMMbIE B TEXHNYECKON AOKYMEHTauuu n3rotoButeneil.
9.1.2 BbI6Op 1 NPOBEPKY CeveHns kabenei BbINOMHAT B CiedytolemM nopsaake:
a) BbIGMPAIOT CeyeHve Nno Harpesy;
6) NpoBepsIOT ceyeHune:
1) no aKOHOMWYECKOV NAOTHOCTY TOKa (TOJIbKO A/151 yYaCTKOB ceTeld, KOTopble YA0BNEeTBOPSIOT yCTa-
HoBNeHHOMY B 9.3.1 KpuTeputo HeO6XOAMMOCTH NPOBEPKN CEYEHWSA MO 3KOHOMUYECKOI NNOTHOCTY TOKa);
2) No yCrnoBuI0O MeXaHW4ecKoi NPOYHOCTY;
3) no notepsM HanpsKeHus;
4) Ha TEpMUYECKYO CTOMKOCTb M HEBO3ropaemMoCTb Npu KOPOTKOM 3aMblKaHUM.

9.2 Bbi6Op ceyeHusa no Harpesy

9.2.1 BbI60Op CeUeHNsI No HarpeBy NPOBOAAT B CrieyloLLeli NnocnefoBaTebHOCTY.

- ONpegensioT pacueTHbI TOK A5 KaKA0T0 U3 YYacTKOB 3/IEKTPUYECKOi ceTu;

- BbIGMpaIOT ceveHune, Gnmxaiiliee 6osbliee No OTHOLLEHWIO K CEYEHUIO, COOTBETCTBYIOLLEMY PacHeTHO-
My TOKy, MepecunTaHHOMY K Temnepartype, npu KOTopoli HOPMUPYETCS AUTENbHO AONYCTUMBII TOK.
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9.2.2 PacueTHbIi TOK /p. A. ANa ofHOa3HbIX y4acTKOB CeTell COOCTBEHHbIX HYX[, W ANs ceTeli nepe-
MEHHOr0o OnepaTUBHOIo TOKa BbIYUCAAIOT NO hopmyne

=_1_ 103 =--n e 103,
Kmdn (®)

roe S — pacyeTHas nosHas MOLLHOCTb, NoTpebnsemas BCemu MpUeMHUKaMy 3N1eKTPOIHEPrun, NOAKIYEH-
HbIMUW K AHHOMY Y4acTKy ceTu. KB mA:
P — pacyeTHas akTMBHas MOLLHOCTb, NOTpebnsgemMas BCEMW NPUEMHUKAMU 3M1EKTPOIHEPTUN, NOAKIO-
YEHHbIMU K JaHHOMY y4acTKy ceTu. KBT:
KN — KO/IM4eCTBO NapasinieflbHO NpokiadblBaembix kabenei Ha AaHHOM yyacTke CeTu; Npu NepBUYHOM
pacueTe nNpuHUMAIOT KN = 1 1 yBeNuumBalT Ha eAnHULY, ec/in Takas Heo6XoAMMOCTb BblTEKaeT U3
9.2.3. nepeuncneHue a):
Nl — HOMUHaNbHOe ha3Hoe HamnpshkeHWe 3NeKTPUYEeCKOol CeTn, KOTopoe MPUHUMAKT paBHbiM 220 wan
127 B;
c0S h— KO3 (PULMEHT MOLLHOCTM, 3HAYEHME KOTOPOro NMPUHUMAOT N0 TEXHUYECKON AOKyMEeHTaLMn U3roTo-
BUTeNel n3genunii, NOAKMYEHHbIX K CeTu.

PacueTHblii TOk /p. A. ANnsa TpexdasHbIX YUacTKOB CeTell CO6CTBEHHbIX HYX/ BbIUMCASIOT N0 hopmyse

e § VB P e o)
P knj3U, knj3 U Hcos*

roe UH— HOMWHasibHOE NIMHEeHOoe HanpshKeHne 3MeKTpUYeckoil cetn. B. KoTopoe nNpuHMMaloT paBHbIM 380
nnn 220 B.

PacueTHbIli TOK /p, A. A1 y4acTKOB ceTeli onepaTMBHOrO MOCTOSIHHOTO UM BbINPSIMAIEHHOTO TOKa Bbl-
4ncnAT No gpopmyne

(10)

rae (A — HOMUHa/IbHOE HanpsXXeHne 31eKTPUYECKo ceTu. B. koTopoe npuHumaioT pasHbiM 110 unn 220 B.

MosicHeHns K ocTasibHbIM NepemMeHHbIM chopmyn (9) 1 (10) aHanorMyHbl NOsiCHeHUAM K hopmyne (8).

Mpu onpegeneHMn pacyeTHON MOLLHOCTM, MPOTEKAIOLLEA NO y4acTKy, He YUUTbIBAIOT NepeEXoaHble npo-
uecchl (nyck gsurateneit n 1. 4.).

9.2.3 CeueHue BbIGMPAIOT U3 HOMUHANBHBIX PSAA0B, yCTaHOBEeHHbIX TOCT 22483—2012 (nyHKT 5.1.2,
nogpasgesnsl 5.2 n 6.2 B 3aBUCUMOCTY OT K/lacca Xusbl), Takum o6pa3oM, 4Tobbl 06ecneynBanoch BbiNoaHe-

HVe HepaBeHCTBa

2 yp > (1h

roe /o — AAUTENbHO A0NYCTUMbIA TOK ANA Kabens AaHHOW Mapku, NpuMBEAEHHbIVi B TEXHUYECKOW AOKYMEH-
Tauuu nsrotosutens. A:

/p — pacueTHbIli TOK, NoAyYeHHbIl No 9.2.2 (popmynbl (8). (9) unu (10)]. A;

/04 — anuTenbHO AONYCTUMbIA TOK A5 Kabens, ceyeHne KOTOPOro Ha OAHY CTYNeHb MeHbLUe CevyeHus,
COOTBETCTBYIOLLENO A/INTENBHO AOMYCTUMOMY TOKY, A.

Ecnun HepaBeHCTBO (11) He BbIMOMHAETCS AN MaKCUMasibHO BO3MOXHOrO ceveHusi kabens, npefycMmo-
TPEHHOro TeXHWYeCcKol AOKYMeHTauuehn u3rotoButens, TO NPUMEHSIOT OAHY WU HECKOSIbKO Mep M3 yucna
cnepyoLwmx:

a) KpaTHoe yBe/nMyeHue KonmyecTBa napasiesibHo NPOJIOXEHHbIX kabenei, Nnpu aTom pacyeT no gop-
mynam (8). (9) nnu (10) n BbiGop No HepasBeHCTBY (11) NOBTOPSIOT, a B hopmMynax NpuHUMaKT KN=2.3 U T.4.;

6) M3MEeHeHMe CXeMbl 3/IEKTPNYECKON CeTW TakuM 06pa3omM, YTOObl ObI/IN CHUKEHbI pacyeTHble 3Have-
HWS NOJTHOM MW aKTUBHOM MOLLHOCTW, NpPOTeKatoLweid No yyacTky.

9.3 TllpoBepkKa CeyeHuns No 3IKOHOMMUYECKOW MNJOTHOCTM ToKa

9.3.1 [poBepke Mo 3KOHOMUYECKOI NIOTHOCTM TOKa NoA/exar kabenm B CETU COGCTBEHHbLIX HYXA;
- MexXzy BblBOAaMU 0GMOTOK HU3LLETO HAMPSHKEHUS! OCHOBHbIX TPAHC(OPMATOPOB COBCTBEHHBIX HYX/ U
BBOAHLIMW 32XMMaMU pacnpesennTesisHoro yCTpoiicTBa CO6CTBEHHbIX HYXA,.
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- NpUCoeMHeHNIA pacnpefennTeNbHOro yCTpoicTBa COGCTBEHHbIX HYX/, yKasaHHbIX B NyHKTax 1.2.1.4.
15,2.1.3.1, 3.4 n4.2 Tabnuy, 4 n 5. nyHktax 1 n 2 Tabnuupl 6 n ctpokax 4. 5. 8 n 9 Tabnuubl 7.

Ka6enu nHoro HasHayeHns NpoBepke N0 3KOHOMUYECKON MNOTHOCTU TOKa He nognexar

9.3.2 3kKoHOMWYecku LenecoobpasHoe ceveHve S3. MM2, BbIYUCASAIOT No hopmyne

rge /p— pacuyeTHbI TOK. Mony4YeHHbI no 9.2.2 [hopmynbl (8), (9) nan (10)]. A;

J — 3KoHOMMYeckas MAOTHOCTb Toka. A/MM2. KOTOPYIO NpUHMMaloT pasHoi 3.1 A/MM2 npu uncne yacos
MCNO/Ib30BaHNA MakCMMyma Harpysku B rog 4o 5000 n 2.7 A/MM2— npu yncne 4acoB UCMNO/b30BaHNUs
MakcMMyma Harpysku B rog cebie 5000.

9.3.3 MonyuyeHHoe no copmyne (12) 3KOHOMUYECKN LienecoobpasHoe CeYeHne CpaBHUBAKT C CEYEHU-
eM. BblbpaHHbIM No 9.2.3. Ecny 3KOHOMUYECKM LienecoobpasHoe cevyeHnss MeHbLUEe CeYeHUs, BbIGPaHHOro no
9.2.3, AN paBHO emy. TO NPOBEPKY MO 3KOHOMWYECKOWN MIOTHOCTU TOKA CUMTAIOT BbIMOSIHEHHONW M CeYeHue,
Bbl6paHHOe no 9.2.3, He KOpPEeKTUPYT. ECinm 3KoHOMUYECKM LenecoobpasHoe ceveHne 60sblue ceyveHus,
BblGpaHHoOro no 9.2.3, To nocnegHee KOPPEKTUPYHOT B CTOPOHY yBENMYEeHUA A0 6anxaiiero HOMMHaNbHOro
CeyeHust N0 TEXHUYECKON [OKYMEHTaLUN U3rOTOBUTENIA Kabenst u Ucnonb3yT 3TO CeYEHME MpU BCeX nocre-
ayoumnx nposepkax no 9.4—9.6.

9.3.4 Ecnn paccmaTpvBaeMblii y4acTOK 3/1eKTPUYECKOli CeTu He yAOBNeTBOPSeT YCTaHOBIEHHOMY B
9.3.1 «kpuTepuo Heo6X0AMMOCTM MPOBEPKN CEYEHMS MO IKOHOMUYECKON NAOTHOCTM TOKa, TO A1 3TOro yyacT-
Ka MpOBEpPKY He BbIMOMHAT U NPU BCEX Mocneayrolmnx nposepkax no 9.4—9.6 MCNoNbL3YT ceveHne, Bbl-
6paHHoe no 9.2.3.

9.4 TIpoBepKa CEYOHUS NO YC/I0BUIO MEXaHUYecKoi NPOYHOCTM

9.4.1 [inA npoBepku NO yCNOBMIO MEXaHWYECKON NPOYHOCTU ceveHune, BbibpaHHoe no 9.3.4. cpaBHMBa-
10T C MUHMMAIbHO AOMYCTUMbIM No 4.2.1.1. nepeyncneHue r).

9.4.2 Ecnu BbibpaHHoe no 9.3.4 ceyeHne 60/blIe MUHUMAIBHO AONYCTUMOrO UAU paBHO eMy. TO Mpo-
BEpPKY MO YC/IOBUI0 MEXAHUYECKO/ NPOYHOCTM CUMTAKT BbINOSIHEHHOW, paHee BbiIGpaHHOE CeUYeHNe He KOppek-
TUPYIOT U UCNOJb3YIOT €ro Npu Bcex nocneayLwmx nposepkax no 9.5 n 9.6.

Ecnn Bbi6bpaHHoe no 9.3.4 ceyeHne MeHblle MWHMMAaNbHO AOMYCTMMOrO MO YC/IOBUID MeXxaHW4ecKoW
NPOYHOCTK, TO NPU BCEX NOcCNenyLWwmnx nposepkax no 9.5 n 9.6 ncnonb3yT cevyeHne, MMHUManbHO AONYCTH-
MO€ MO YCNOBUID MEXaHNYECKOWN NMPOYHOCTY.

9.5 [lpoBepka ceyeHUs MO NOTEPAM HaMNPsSXKEHUS

9.5.1 TlpoBepkKy ceyeHns No NOTEPSIM HaNpPsHXKeHWs NPOBOAAT B CriedytoLieli nocnefoBaTeIbHOCTY.

- oNpefenaiT napaMeTpbl CXeMbl 3aMeLLeHNs paccMaTpnBaemMoro yyactka kabens;

- ONpefensoT akTMBHOE N UHAYKTUBHOE CONPOTUB/IEHNA KaXAO0r0 yyacTKa CXeMbl 3amMelleHuns;

- ONpefensoT NoTePIo HaMNPsKeHNs Ha KaXkA0M yYacTKe CXeMbl 3aMelleHuns;

- CPaBHMBAKT NOTEPIO HAMNPSXEHUS C NPeAebHO A0NYCTUMONA.

9.5.2 AKTMBHOe conpoTuBieHune kabensi R. OM. ons ceTeli COGCTBEHHbIX HYX/[, a Takke NepeMeHHOro
onepaTUBHOIO TOKa BbIYUCAAKT No hopmyne

K
V03

(13)

roe /| — anuHa kabens, onpefenseMas no nnady npoknagkn kaéens, m;
p — MOroHHOe aKkTVBHOE CONPOTVB/IEHNE Kabens, onpefensiemMmoe no TeXHNYecKoln AOKyMeHTauun n3roto-
BuTENs unn Tabnuue 14;
KN— KO/IMYeCTBO NapasifieNlbHO NpoknafbiBaemMbix kabenei Ha faHHOM yyacTke ceTu, onpefensemoe c
y4yeToOM M3M0XEHHOro B 9.2.3, nepeyncrieHue a).

NMpumeyaHune — 3HayeHNss aKTUBHOTO CONPOTUB/IEHUS, NPUBEAEHHbIe B Tabnuue 14. yuuTbiBaloT Harpes kabe-
nei. N03TOMY BBEAEHUEe JOMOTHUTE/bHBIX KO3 (ULNEHTOB He TpebyeTcs.
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Ta6nunuya 14 — 3HayeHNs NOTOHHbIX aKTUBHOTO N UHAYKTUBHOTO COMPOTMBAEHUI Kabenei ¢ MeAHbIMW XUnamu Ha Ha-
npshxeHne go 1000 B

MoroHHoe conpoTuaneHne. Obl'kM. MoTouHoe conpoTueneHne OMICK.

na kabenei nsa kabenei
CeueHue xun kabens A CeueHune xun kabensa A

aKTuBHOE WHAYKTUBHOE akTMBHOE VHAYKTUBHOE

4*25 7.552 0.109 4x50 0.430 0,086
44 4.648 0.104 4 x70 0.300 0,074
4*6 3.540 0,100 4 x 95 0.231 0.071

4 x 1O 2.130 0.095 4 x 120 0.180 0.070

4 x 16 1.330 0.090 4 x 150 0.142 0.070

4 x 25 0.850 0.089 4 x 185 0.115 0,069

4 x 35 0.610 0.086 — — —

Omuyeckoe conpoTuBieHne kabens ansa ceteid NOCTOAHHOIO UAW BbINPSAMIEHHOIO ONEpPaTNBHOIO Toka
BbIYMCAT Mo popmyne (13), Ncnosb3yss BMECTO MOTOHHOr0 aKTUBHOIO COMPOTUB/IEHUS NMOTOHHOE OMUYECKoe
COMNPOTUB/IEHNE.

9.5.3 MHaykTBHOE conpoTtusneHne kabens X, OM. Ans ceTeil COBCTBEHHbIX HYX[, a Takke nepemeH-
HOro onepaTyBHOrO TOKa BbIYNCAAIOT N0 hopmyne

Ix

14
*ntO3* 14

rfe X — NnoroHHoe UHAYKTMBHOE COMNpOTUB/IEHNe Kabens, onpefensemoe no TeXHUYECKoN JOKYMeHTaLumn us-
rotosuTens wnm taénuue 14. OM/KM.

[MosicHeHns K ocTaslbHbIM NepeMeHHbIM hopMy bl (14) aHanornyHbl NOACHeHUsAM K hopmyne (13).
954 MoTepto HanpsXKeHns AN ceTell COOCTBEHHbIX HYX[, @ Takke NepeMeHHOro onepaTvBHOIO Toka
Al/. B. BbluMcnsal0T No doopmyne

Aiy=J_|p*+Js2-P 2Xj. (15)

roe R — akTMBHOe conpoTuBieHue, noaydeHHoe no 9.5.2 [hopmyna (13)]. Owm;
X — VMHAYKTUBHOE COonpoTuB/eHne, nosyyeHHoe no 9.5.3 [hbopmyna (14)], Om.
MoTepto HanNpsXKeHNs ANA ceTell NOCTOSIHHOTO AW BbINPAM/IEHHOTO onepaTtuBHOro Toka AU, B. Bbluvc-
nsawT no oopmyne

wy (16)
roe R — omuueckoe conpoTtusrieHne, noayvyeHHoe no 9.5.2 [chopmyna (13)]. Om.

MosicHeHna K ocTasibHbIM NepeMeHHbIM doopmyn (15) n (16) aHanornyHbl NosicHeHUsAM k oopmynam (8)

n (9).

9.5.5 MoTepto HanpsKeHus, NosyYyeHHy no 9.5.4 [dpopmynbl (15) unu (16)]. cpaBHMBatOT C NpeaesibHO
[onycTMMOW, koTopas cocTasnseT 4 %.

Ecnu notepsa HanpspkeHus, nonyveHHas no 9.5.4. meHblie npefesnibHO JONYCTUMON MAW paBHa ei. To
MpoBeEpPKY MO NOTEPSAM HaNPSXEeHWSA CUMTAIOT BbIMOSIHEHHONM, paHee BbIGpaHHOE CevyeHne He KOPPeKTUPYIT U
MCNO/Ib3YIOT ero Npu BCex nocseywmx nposepkax no 9.6.

Ecnu noteps HanpskeHus, nonyyveHHas no 9.5.4. 6onblue npenenbHO AONYCTUMON, TO ceyeHue, Bbl-
6paHHoe no 9.3.4 1 npoBepeHHoe No 9.4.2, yBeNMUMBalT Ha OAHY CTyneHb U pacyeTbl no 9.5.2—9.5.4 no-
BTOPSAIOT.
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9.6 MpoBepka CeEYEHNSI HA TEPMUYECKYI CTONKOCTb U HEBO3rOPaeMOoCTb NPU KOPOTKOM
3aMblKaHu

9.6.1 [lnA npoBepKn CeYeHMs1 Ha TEPMUYECKYI0 CTOMKOCTb M HEBO3ropaeMoCTb MpU KOPOTKOM 3aMblka-
HUM paccunTbIBAIOT:

- ANA ceTn COBCTBEHHbIX HYX[ — TOK TpexdasHoro n ogHodasHoOro KOPOTKNX 3aMblkaHWUi, ANs cetu
nepemMeHHOro onepaTMBHOrO Toka — TOK 04HOCHA3HOr0 KOPOTKOro 3ambikaHus no FOCT 28249:

-ONA CeTn MOCTOSHHOTO W BbINPAMMEHHOIO OMEPAaTUBHBLIX TOKOB — TOK KOPOTKOrO 3aMblkaHus Mo
FOCT 29176.

Mpw BLINONIHEHUN 3TUX PacyYeTOB PYKOBOACTBYIOTCA CNeAYOLNM:

a) B KayecTBe pacyeTHbIX TOYEK KOPOTKOrO 3aMblkaHua criefyeT NPUHUMaTb Takue TOYKWU, KOPOTKOoe 3a-
MbIKaHNS B KOTOPbIX MPUBOAUT K HaMboNbLLUeMy TEPMUYECKOMY BO3AECTBUIO Ha kabeslb, ceyeHne KOToporo
nposepseTcs;

6) pacyeT BbINOMHAT 4717 C/ly4as OAHOBPEMEHHOV paboTbl BCEX BO3MOXHbIX B aHHOW CXeMe WUCTOoY-
HVKOB 3/1IEKTPO3HEPIMM C MapamMeTpamMmu, COOTBETCTBYIOLMMI HanboNbLIeMY TOKY KOPOTKOrO 3aMblKaHus;

B) He paccmaTpuBaloT nepexofHble MpoLecchl, BO3HMKaOLME B NPOLEcce BbIMOSIHEHUS ONepaTUBHbIX
nepekIYeHni;

r) B KQYeCTBe pacyeTHOro BuAa KOPOTKMX 3aMblKaHWI paccMaTpuBatoT:

1) ayroBoe 3amblkaHve B Havyasne kabens;
2) meTannnyeckoe 3aMblKaHUe B KOHLE kabens.

9.6.2 lMpoBepKy CeYEeHUs Ha TepMUYECKyl0 CTOMKOCTb U HEBO3ropaemMoCTb NPU KOPOTKOM 3aMblKaHUW
BbINOIHAKT No TOCT P 52736—2007 (pa3gen 6). ucnosib3ys B pacyeTax TOK KOPOTKOrO 3aMblkaHus, Nosy-
YeHHbI Npy BbINOMHEHUN pacyeToB no 9.6.1.

Mpn BLINONIHEHUN 3TUX PACUYETOB PYKOBOCTBYIOTCA CNeAYOLNM:

a) TepMUYEeCKyl0 CTOWKOCTb Kaberneli NpoBepsaloT Mo ABYM 3HAYEHUSM TemnepaTypbl, pacCUATaHHbIM
[ONS PEXUMOB, yKa3aHHbIX B 9.6.1. nepeuncnenus r) 1) nr) 2);

6) pacyeTHy NPOAO/IKNTENIBHOCTL KOPOTKOrO 3aMblKaHUsA onpeAesnaioT N0 BPeMATOKOBbIM XapakTepu-
CTUKaM aBTOMAaTUYEeCKuX BblknloyaTenei uam npegoxpaHutenei, npyu aToM B 30He pas3bpoca xapakTepucTuk
MCMob3yloT Hanbosbllee BO3MOXHOE BPeMS cpabaTtbiBaHus;

B) B KauyecTBe pacyeTHOro BpeMeHU NpoTeKaHUs TOoKa KOPOTKOrO 3aMblKaHUSA NPUHUMAIOT:

1) npn npoBepke Ha TEPMUYECKYIO CTONKOCTb — BPEMS OTK/THOUYEHUSA KOPOTKOrO 3aMblKaHUS OCHOB-
HOIi 3aWuMTOol, 6GAvxaliliein K MeCTY KOPOTKOTrO 3aMbIKaHUS;

2) npuw NpoBepKe Ha HEeBO3ropaemMoCTb — BPEMS OTK/IIOYEHUSI KOPOTKOTO 3aMblKaHWUsA pe3epBHOi 3a-
LMTOI. KOTOPas OTKIOYAET KOPOTKOE 3aMblKaHne NPU HENCNPaBHOCTU OCHOBHOM 3aLUMThI.

9.6.3 Ecnu BbibpaHHoe no 9.5.5 ceveHne yaoBneTBOPSET YCNOBUAM TEPMUYECKON CTONKOCTU U HEBO3-
ropaemocTi Npu KOPOTKOM 3aMblKaHWUK, TO NPOBEPKY CUMTAIOT BbINONHEHHOW, paHee BbiOpaHHOe ceveHne He
KOPPEKTUPYIOT U NPUHUMAIOT B KAYECTBE OKOHYATE/IbHOrO.

Ecnu BbibpaHHoe no 9.5.5 ceueHne He yoBNeTBOPSAET XOTA 6bl 0A4HOMY U3 YCNOBUIA (TEPMUYECKOW CTOM-
KOCTW W/ HeBO3ropaemMoCTh Npu KOPOTKOM 3aMblKaHuu), TO ceYeHne KOPPEKTUPYIOT B CTOPOHY YBeNMueHus
[0 6nvxanwero ceyeHns No HOMUHaNbBHOMY psdy MO TEXHUYECKON JOKyMEeHTauun U3rotoButens kabens v
NPVHUMAIOT B Ka4YeCcTBe OKOHYaTeNbHOro.

10 MeTogbl pacyeTa A5t BbiGopa eMKOCTU aKKyMy/isiTOpOB

10.1 O6wume NoNoXeHns

10.1.1 WcxoAHbIMU faHHBbIMU A7151 Bbl6Opa eMKOCTU akKyMy/IaTOPOB SABNSATCA:

- MakcuMasbHbIii TOK. NOTpebnsemMblii OT 6aTtapen akkymy/nsaTOpPOB BCeMW NPUEMHUKaMU 3/1EKTPOIHep-
Ty CeTU NOCTOSIHHOrO ONepaTUBHOIO TOKa B OTCYTCTBME OnepaLuii BKIYEHUS 1 OTK/TIOYEHUS BbIKlOYaTeneii:

- HOMVHa/IbHbIE TOKW BK/IIOYEHUS 3/IEKTPOMArHUTHbLIX NMPYBOAOB BbIK/KOYATENEN;

- MUHAM&J/IbHO M MaKCUMasibHO AOMYCTUMbIE HAMNPSHXKEHUSA Ha KeMMax 3/1eKTPOMarHUTHbIX NPUBOAOB
BbIK/lOYaTenei;

- 3afjaHHas B BuAe Tabnuubl paspsagHas xapakTepucTuka akkymynsaTopoB BbIGpaHHOro Tuna;

- CXxema ceTu MOCTOSHHOIO ONepaTMBHOrO TOKa, cogepxallas MHopMaumio 0 Mapke u agnuHe kabenei
Ha BCeX yyacTKax.
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10.1.2 BbI60Op EMKOCTU akKyMy/nATOPOB BbINO/IHAIOT B CieAytoLeM nopsigke:

a) onpeaensioT npegBapuTenbHOE KOIMYEeCTBO akkyMynaTOpPoB B 6atapee no ycrioBuio paboTbl B pexu-
Me nojJepxvBsaloLiero sapsaga:

1) onpefensioT npeaBapuTebHOE KOMYECTBO MO YC0BUIO paboThl B pexumMe nogdepxvsatoLiero
3apsaga no 10.2.1;

2) onpepenalT HEO6X0AMMOCTb NPUMEHEHUS [OMNOMHUTE/BHON TPynnbl akkyMynaTOpoB unn 6ata-
pev noHmuctopoB no 10.2.2 (TONbKO Ha MOACTAHUMSX, HAa KOTOPbLIX MOC/AE PEKOHCTPYKLMM npegnonaraercs
coXpaHeHue BblK/lYaTenen ¢ 31eKTpoMarHMTHbIMM NpMBoOAaMu);

3) 060CHOBbLIBAIOT NPUMEHEHWE AONOTHUTENbHON FPYNMbl aKKyMY/IATOPOB MK 6aTtapen MOHUCTOPOB
N0 YCNOBUIO MUHUMYM CTOMMOCTM XWU3HEHHOTO LKA U BblOMPalT OKOHYaTEeIbHOE KO/IMYECTBO akKyMynsaTo-
poB B 6atapee no 10.2.3;

4) NpoBepsIOT KONMYECTBO akKyMyiATOPOB B 6aTapee N0 MakCMMasibHO AOMYCTUMOMY HanpshKeHWIo
Ha KfieMmmMax npMeMHUKOB 3/1eKTPO3HEPTrUY CeTU MOCTOSAHHOIO onepatueHoro Toka no 10.2.4 n 10.2.5;

6) onpeAensoT eMKoCcTb 6aTtapen MOHWCTOPOB. COMPOTUBEHUS U MOLLHOCTU paccesHus 6annacTHbIX
pe3ncTopoB {TO/IbKO ecnn B pesynbTaTe BbIMOSHEHUS AEeWCTBUIA N0 NepeyncrnieHnio a) 3) NpuUHAT BapuaHT
npuMeHeHnsa 6atapen MOHMCTOPOB] (NpUHUUNManbHaa cxeMa BKIoYeHUA 6atapen MOHMCTOPOB W MOLLHOCTMW
paccesiHns 6annacTHbIX pe3nucTopoB npuBeseHa Ha pucyHke 8) no 10.3.1— 10.3.6;

B) onpefensioT npeABapuTeNibHY0 eMKOCTb 6aTtapeun akkymynaTopos no 10.4.1—10.4.4;

r) onpeAensoT OKoHYaTebHY0 eMKOCTb 6aTapeun akkymynsatopos no 10.5.1 v 10.5.2:

[) NpoBepsIoT OKOHYaTe/IbHYI0 eMKOCTb 6atapen akkymynaTopoB Mo rnybéuHe nposana HanpsxeHus
NPy BK/IKOYEHWUN BbIK/IIOYATENA C 3/1EKTPOMArHUTHBIM NPUBOAOM (TOSIbKO Ha MOACTAHUMAX, Ha KOTOPbIX MO-
Cne PeKOHCTPYKLUUWM npeanonaraeTcs CoOXpaHeHWe BblK/YaTenein ¢ 3NeKTPoOMarHUTHbIMKU npuBogamu) no
10.6.1- 106.2.

08D9J2

K UMM I UnNONSHNR MiAiMNOHCMTMIA

GB — bartapes akkymynatopos; FU01.1—FI1/01.2 — npepoxpaHuTenu 6atapen akkymynatopos (Tab6nuua 8. nyHkT 1, Ttabnuuya 9.

NyHKT 1); OS01 — py6unbHuk 6atapen akkymynatopos (Tabnuua 8. nyHkT 1, Ta6nuua 9, nyHkT 1); ClI COMT — c6opHblie WKHLI pacnpe-

AEeNUTEeNbHOro ycTpoiicTBa onepaTuBHOro Toka; 0S09.1 — py6GUAbHUK Lenu BKIKYEHUA BbikntoyaTeneil ¢ 31eKTpOMarHuTHbIM NPUBOAOM

(Tabnnua 8. nyHKT 3. Tabnuua 9. nyHKT 3> FUQ9.1, FUQ9.2 — nNpejoXxpaHUTeny Lenu BKAKYEHUS BbikNloyaTeneil C 31eKTPOMarHuTHbIM

npusogom (tabnuua 8, nyHKT 3. Tabnuua 9. nyHkT 3): C — 6aTapes nonuctopos; R1 R2 — 6annacTHbie pe3ucTopbl paspaja u sapaga

6aTapen MOHNCTOPOB COOTBETCTBEHHO; 1/[11. VD2 — passsasbiBatoume guoasl; 0S09.2 - nepeknuyatenb Ana paspajga 6atapen MoHu-
CTOpOB Nepej BbIBOAOM B PEMOHT

PucyHok 8 — MpuHLMNManbHas cxema BK/IOYeHUs 6aTapen NOHUCTOPOB W 6annacTHbIX Pe3ncTopoB
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10.2 OnpepgeneHue KonnyecTsa akkymynaTopoB B 6atapee

10.2.1 MpegBapuTenbHoe KoMMYecTBO akkyMynaTopoB B 6atapee N\ no ycnoBuio pa6oTbl B pexume
noAAepXuBatoLLero 3apsiaa BbIYMCISIOT Mo hopmyne

17

rae Unex — mMakcuMMasibHO JOMyCTUMOE HamnpskKeHue Ha KnemMmax NpueMHUKOB 3/1EKTPO3HEPTUN CETU NOCTO-
AHHOIO onepaTMBHOro Toka. B, kKOTopoe MpUHUMAlOT paBHbIM 242 B A/18 CUCTEMbI OMepaTuBHOro
NOCTOSAAHHOIO TOKa HOMWHAsIbHbIM HanpsXxeHnem 220 B n 121 B — ana cuctemsl onepaTtvBHOro
NOCTOSAHHOIO TOKa HOMWHa/IbHLIM HanpsxexHvem 110 B;

“max— Haubosibllee HanpskeHWe Ha akkyMy/aTope B pexume noffepxusaroliero sapsja Cc y4eTom
TepMoKomneHcauun. B, npuHnmaemoe no foKyMeHTauun U3roToButesia, KOTopoe A8 OTKPbIThbIX
CBVHLLOBO-KUC/NOTHBbIX aKKyMynsaTOpPOB MNpyY HOPMATVWBHOW TemnepaTtype OKpyXawoleid cpegbl,
paBHoin 20 °C. npMHUMaloT paBHbiM 2.23 B. Ecnun npegycmaTtprBaeTcs TEPMOKOMMNEHcauns nog-
AepxuBalollero 3apaga, To Hanbosbluee HanpsXXeHne Ha akkyMy/isaTope B pexume nogaepxunsa-
towero 3apsia NpUHMMAaloT B COOTBETCTBUMN C PEKOMEHJaLMAMN NPOU3BOAUTENA AN MUHUMaTTb-
HOW AONYCTVMOW TemnepaTypbl OKpyXatLLleli cpefbl B aKKyMy/1ATOPHOM MOMELLEHNN.

10.2.2 Lna onpepeneHns Heo6xoAMMOCTM NPUMEHEHUSA AONOTHUTENbHON TPYNMbl aKKyMy/ATOPOB U/
6aTapen MOHNCTOPOB NOTEPIO HaMNPSXKEHWUA B LENU OT BbIBOAOB 6aTapen akkyMmy/nsiTopos [0 3aXUMOB 3/1€ekK-
TPOMarHMTHOro NpuBoJa B MOMEHT BKIOUEHUA Bbikntoyatens (/1 B. BbluncaaoT no opmyse

M + 'BIBR + V¥, (18)

rae /., — MakcumManbHblii TOK. NoTpe6nseMblii oT 6atapen akkyMynsiTOpoB BCEMW MPUEMHMKAMU 31EKTPO-
3HEPruy CeT! NOCTOSIHHOTO ONepaTUBHOIO TOKa B OTCYTCTBME ONepaunii BKIIOYEHUS 1 OTKIOYEHUS
BblK/loYaTenei. A;
111, — Hau6O/MbLUNIA U3 HOMUHA/bHBIX TOKOB BK/IIOYEHUS 3/1EKTPOMArHUTHbIX NMPUBOAOB. A;

R2 — omuyeckoe conpoTuBreHne kabena Mmexay BbiBogamu 6atapen akkyMynsiTopoB v pacnpegenutesb-
HbIM YCTPOICTBOM CETW OnepaTuBHOro Toka. OMm;

R, — Hanbonbllee oMMyeckoe CONPOTUBIEHNE Kabenein mexay pacnpefenntenibHblM YCTPOWNCTBOM CeTu
onepaTVBHOIO TOKa U 3aXKMMamMu 31eKTPOMarHuTHoro npuesoga. Om.

HanpskeHue akkymynsiTopa B KOHLE paspsga vkp, B. BbIYMCASIOT No hopmye

M 0.94L,

o (19)

roe UK— HOMUHasIbHOE HamnpshXeHne ceTu NOCTOSAHHOIO OnepaTyMBHOrO Toka, NMpMHUMaemMoe pasHbiM 110 nnn
220 B;
N\ — npeaBaputenbHOe KO/IMYECTBO akKyMynsaTOPOB B 6aTapee, nosnyvyeHHoe no 10.2.1. popmyna (17).
MpeaBaputTenbHOe KOANYECTBO akKkyMynsaTOpoB B 6atapee A/j no ycnoBui obecneyeHns paboTbl Bbl-
KnoyaTeneit ¢ 3NeKTpoOMarH1THLIMM NPUBOAAMM BbIYMC/IAKOT N0 hopmye

N2 (20)
Udp
roe Unm— MYHUMasIbHO A0MNYyCTUMOE HanpshKeHne Ha Knemmax 3/1eKTpoMarHMTHOro npveoga. B. npuHumae-
MO€ Mo TEXHUYECKOW JOKYMEHTALMUN N3rOTOBUTENSI NPUBOAA;
[0 U — noTeps HanpshXeHus B LENU OT BbIBOAOB 6aTapeun akkyMy/iTOPOB A0 3aKMMOB 3/1eKTPOMarHUTHO-
ro NpvBOAAa B MOMEHT BK/IIOYEHMSA BbIK/IOYaTesns, noayyeHHas no opmyne (18). B.
MpoBepstoT BbINOSIHEHWE HEPABEHCTBA

N2 > N\ (21)

MosicCHeHNA K NepeMeHHbIM B HEPABEHCTBE aHa/I0rMYHbl NOACHEHUAM K hopmynam (19) u (20).

Ecnu HepaBeHcTBO (20) BbINONHAETCH, TO HEO6XOAMMO OPraHN30BaTh AONOHUTENbHYIO TPYNNY akKymy-
NATOPOB WAV NPUMEHUTL 6aTaperd MOHMCTOPOB. ECny HepaBeHCTBO He BbIMOJIHAETCH, TO HE0O6X0AUMOCTb B
opraHn3auum fOoN0oSHUTENbHON rPynnbl akKyMy/IATOPOB UM NMpUMEHeHNV 6aTapen MOHUCTOPOB OTCYTCTBYET.
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10.2.3 Ecnu u3 BbluncneHuii no 10.2.2 [chopmynsl (18)—(21)] ycmaTpmBaeTcs HEO6X0ANMOCTb Npume-
HeHVA JONONHUTENbHOW FPyNMbl akKyMynaTOPOB UM 6atapen MOHWCTOPOB. TO BbIMO/HAT pacyeTbl CTOUMO-
CTV XW3HEHHOrO LMKNa CeT! MOCTOSHHOIO ONepaTWBHOIO TOKa A5 ABYX BapuaHTOB — C AONONHUTE/bHON
rpynnoii akkymynsaTopoB v ¢ 6aTapeeii MOHUCTOPOB. OKOHYaTETbHOE peLleHne O MPUMEHEHNUMW TOTO WU UHOTO
BapuaHTa NpUHUMaloT N0 MUHUMYMY CTOMMOCTM XNM3HEHHOr o LuKNa.

Ecnu npuHAT BapnaHT C 4ONOSIHUTENLHON Pynnoli akkyMynsaTOpPOB, TO B Ka4eCTBe OKOHYATEe/IbHOTO KO-
nnyecTBa akKkyMynsaTopos B 6aTapee NpUHMMAIOT KONMYECTBO, NonyyeHHoe no cdopmyne (20). B npoTvBHOM
cnyyae B KayecTBe OKOHYaTe/IbHOro Ko/myecTBa akkKyMy/iaTopoB B 6aTapee NpUHMMAOT KOJIMYECTBO, NOsy-
yeHHoe no copmyne (17).

Ecnu npuHAT BapuaHT ¢ 6atapeeil MOHUCTOPOB, TO B Ka4eCTBE OKOHYATENIbHOTO KO/MYecTBa akkyMy-
NATOPOB B 6aTapee NPUHMMAIOT KO/IMYECTBO, NoslydyeHHoe no dopmyne (17), 1 BbINOMHAKT pacyeT eMKOCTH
6aTapev MOHMCTOPOB. CONPOTUB/IEHNSA N MOLLHOCTW paccesHns 6annacTHbix pe3nctopos no 10.3.

10.2.4 Havbonbliee HanpshkeHve Ha KfemMMax NpuBOAOB Bblkaouatenein ultax, B. BblUMCAAT Mo
dopmyne

“‘nT,*=J4* - W (22)

roe N — KO/IMYecTBO akKyMy/siTOpOB B 6aTapee, NpPUHATOE B KAYECTBE OKOHYaTeslbHoro 1o 10.2.3;

UTax — HaubosbLIee HaNPsKEHNE HAa akKyMyNsTOpe B PeXvMe MOAAEPXKMBAIOLLETO 3apsja C y4eTom Tep-
MOKOMMEHcauumn. B. NOSICHEHWs1 aHaIorMyHbl NOSICHEHWSIM K dhopmyne (17);

AU — noTepsi HanNpsXeHWs B Lienu OT BbIBOAOB GaTapen akkyMy/siTOPOB A0 3aXVMOB 3/1EKTPOMArHUTHOTO
nprvBoAa B MOMEHT BK/IOUEHUS BbIK/OUYATESNS, NoslyyeHHas no popmyne (18) npu noacTaHOBKE B
Hee HaMMeHbLUIEro U3 HOMUHA/IbHLIX TOKOB BK/IIOUEHUSI 3M1eKTPOMArHUTHbIX NPUBOAOB Y HAUMEHb-
LUero OMUYeCcKoro COnpoTUB/EHNSI KaGeneil Mexay pacnpefenvTesnibHbIM YyCTPOCTBOM CeTu onepa-
TUBHOIO TOKa Y 3aXXMMaMU 3/1IEKTPOMAarHMTHOro npueoaa, B.
MpoBepsIOT BbINO/IHEHUE HEPaBEHCTBA

Un« > Mﬂrax" (23)
[MosicHeHNs1 K NepeMeHHbIM aHaNorMYHbl NOACHEHUAM K hopmynam (17) un (22).
10.2.5 Ecnn HepaBeHCTBO (23) BbINOMHAETCHA, TO B KAYECTBE OKOHYATE/IbHOrO KOMMYecTBa akKymyss-

TOpoOB B 6aTapee NpUMHUMAlOT KONMYecTBO, BblbpaHHoe no 10.2.3. 1 BbIGOP KOMyecTBa akKymynsTopoB B
6arapee 3aBeplialoT. ECiM HepaBeHCTBO He BbINOJIHAETCA, TO CXEMY CETU MOCTOSHHOIO ONepaTUBHOIO ToKa
N3MEHSI0T 1 pacyeTbl No 10.2.2—10.2.5 noBTOPSIOT.

10.3 OnpejesieHne eMKOCTM 6aTapes NOHUCTOPOB, CONPOTUB/IEHNS U MOLLHOCTU pPaccesHus
6annacTHbIX Pe3ncTopoB

10.3.1 MNpepABapuTeNbHY EMKOCTb GaTapen MoHNCTOpPoB C,;, ®. BLIYMCASIOT MO hopmysne

CI/I _"YU™ -linn-.knA3’
roe IM — HanbonblUNiA N3 HOMUHAJTBHBLIX TOKOB BK/ILOYEHUS 3/1EKTPOMAarHMTHbIX NPMBOAOB. A. onpegense-
MbIVi MO TEXHUYECKOW AOKYMEHTaLMN N3roToBUTENSA NPUBOAA,;
fBth — nosHoe BpeMs BK/IIOYEHWA BbIK/OYATENs, C. ONpefensieMoe Nno TEXHUYECKOW AOKyMeHTauun ms-
roTOBUTENA BbIK/IOYATENS;
A — BHyTpPEHHee COMpOTUBEHNA NOHMUCTOPa. OM. onpegensemMoe No TEXHUYECKON JOKYMeHTauumn ns-
roToBUTENS MOHWCTOPA,;
COv — HOMUHasbHasi eMKOCTb MOHMCTOpa. ®. onpegensiemas Mo TEXHUYECKOW JOKYMeHTaun n3rotoBu-
Tens noHucTopa.
N — KO/IM4ecTBO akKyMynaTOpoOB B 6aTapee, NPUHATOE B ka4yecTBe OKOH4YaTenbHoro no 10.2.3;
nTax — Hamborsbluee HanpsHKeHne Ha akKyMyniTope B pexume nogjepxusatollero 3apsga ¢ yuetom Tep-
MOKOMMeHcauun. B. NOACHEHUS aHanornyHbl NosicHeHusaM K coopmyne (17);
Umin — MUHUMaJIbHO JOMNYCTUMOE HanpsKeHne Ha knemmax 3/1eKTpomMarHuTHoro npusoga. B. npuHumae-
MOe MO TEXHWYECKON fOKYMeHTauuu n3roToButens NnpuBoaa,;
— OMMYecKoe ConpoTuB/eHNe Kabena mexay 6atapeei NOHUCTOPOB 1 3axnmamu npvsoga. Owm.
10.3.2 B kauyecTBe OKOHYaATE/IbHOW €MKOCTU 6aTapen MOHUCTOPOB NPUHMMAKT HOMUHA/IbHYIO EMKOCTb
MoHMcTopa. 6amxalillyto 60bLUIYH N0 OTHOLLIEHUIO K NofyyeHHoi no 10.3.1, coopmyna (24).
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10.3.3 [lpegBapuTenbHoe CONPOTMBAEHNE BannacTHbIX pe3nctopoB Rg, OM. BbIUMCAAIOT No hopmyne

«g eoofenmr ] N\ (25)

rape Cu— oKoHyaTefbHas eMKoCTb 6aTapen noHncTopos. ®. BoibpaHHas no 10.3.2.

MosicHeHNA K ocTanbHbIM NEPEMEHHbIM aHanorMyHbl MOSCHEHNAM K opmyne (24).

10.3.4 B kauyecTBe OKOHYaTE/IbHOr0 CONPOTUB/IEHUS GaNNaCTHbIX PE3UCTOPOB NPUHUMAIOT HOMUHASIb-
HOe conpoTuBnEeHNe, Bnxaiiliee MeHbllee No OTHOLEHMWIO K nofyvyeHHoMy no 10.3.3. dhopmyna (25).

10.3.5 MpegBapnTeNibHYI0 MOLLHOCTb paccesiHns 6annacTHbiX pesnctopoB P'6. OM. BbIYUCAAT NO
dopmyne

raoe R6— okoH4YaTesnibHOe conpoTuBieHne 6annacTHoro pesmcropa. OM. BbibpaHHoe no 10.3.4.

10.3.6 B kayecTBe OKOHYaTE/IbHOW MOLLHOCTU paccesiHns 6annacTHbIX Pe3NCTOPOB NPUHUMAOT HOMU-
HasIbHYH MOLLHOCTb, 6amkalilyo 66/1bLyo MO OTHOLEHUIO K NoslydeHHol no 10.3.5. coopmyna (26).

10.4 OnpegeneHve npeaBapuTeNbHO eMKOCTY 6aTapeun akkyMyisiTOpoB

10.4.1 OnpefeneHvie npeABapuTesibHON eMKOCTM BaTapen akkyMynsiTOPOB BbINOMHAIOT B Crieytowem
nopsifke:

- CTPOAT rpadinyeckyto 3aBMCUMOCTb KO3purLeHTa NpusBefeHna pa3pagHOro Toka oT NPOAO/IKUTE Tb-
HOCTW pas3psaja;

- onpeaenstT KoapuUeHTbl NpuBeseHns pas3psgHOro Toka.

10.4.2 TMpepBapuTenbHY0 eMKOCTb baTapen akkyMynaTopoB CB6, A U, BbIYUCAAIOT N0 hopmMyre

Cab = 2{/n + M ), 27
roe /, — MakcMMasbHbIii TOK. MoTpe6rsiemMblii 0T 6aTtapen akKyMynsiTOpOB BCEMU MPUEMHUKaMU 3/1eKTpo-
3Heprun ceTu NocTOSIHHOTO ONepaTUBHOIO TOKa B OTCYTCTBME OMepaLuy BKIOUEHUS U OTK/IIOHEeHUs
Bblk/louaTeneii. A,
/BI1— HanGOoNbLUNA N3 HOMWUHAJIbHBIX TOKOB BK/IOYEHUS 3/1IEKTPOMArHUTHBLIX NPUBOAOB. A.

10.4.3 [nA nocTpoeHns rpadnyeckolt 3aBMCMOCTM KoadhduLmeHTa npuBeAeHnsa paspsagHoro Toka ot
NPOAO/MKNTENILHOCTYN pa3psafa HaxoAAaT 3afaHHyto B BUAe Tabnuubl paspaaHYI0 XapakTepucTuKy akkymysaTo-
pOB. COOTBETCTBYIOLLYIO HANPSHKEHUIO akKyMynsTopa B KOHUe paspsa, Hanbosiee 6/M3KoMy K NONy4YeHHOMY
no 10.2.2. chopmyna (19).

B aToli pa3psAfHOli xapakTepncTuke HaxogAT CTPOKY C HOMUHaNbHO eMKOCTbI0 akkymynatopa, Hanbo-
nee 6711M3KON K NpeABapuTENbHON eMKOCTU, NoslyveHHon no 10.4.2. chbopmyna (27).

KoadhhpmuneHT npuBeseHns pa3pagHoro Toka «,. A 4/A. 4N Kaxkgoro u3 3HauyeHuin NPoAo/MKUTENbHO-
CTU paspsaga BblYMCAAIT No opmyne

K. (28)

roe Co6 — HOMWHanbHas eMKOCTb akKyMynsatopa, Hambonee 61v3kas K npefsapuTesibHON eMKOCTu, Mony-
YyeHHoii no 10.4.2 [hopmyna (27)], A my;
/. — TOK pas3paga, COOTBETCTBYIOLMNIA KaXA0OMY 13 3HAYEHWIA MPOAOMKMTENBHOCTY paspsja 13 nprse-
[EHHbIX B Pa3psagHO XapakTepucTuke akkyMynaTOpoB, 3afaHHOoN B Buae tabnuubl. A.

Mo nony4yeHHOMyY Npu BbluMCEHUSIX NO hopmysie (28) MHOXeCTBY nap 3HauyeHuii koadpuumeHTa npmse-
[eHVa paspsgHOro Toka v NPOAOC/MKUTENBHOCTU paspsaga CTPOSAT rpadvyeckyto 3aBUCUMOCTb KoadhdmumeHTa
npuBefeHns paspsgHoro Toka OT NPOAOC/KUTENBHOCTM paspsaga. 3aByUCMMOCTb CTPOAT B SlorapudMmyeckom
maclwtabe, oTknablBas 3HauYeHUs NPOAO/KMTENIbHOCTY pa3psaaa no ocu abeuuce, a 3HaveHns koapduumnen-
Ta npuBeAeHns pa3psgHoOro Toka — no 0CK OpAuHarT.

104.4 KoadhcpuumeHTsl NnpuBeaeHVs paspsagHOro Toka onpeaenstoT rpadmyecku no 3aBUCUMOCTU, NO-
cTpoeHHoi1 no 10.4.3. ANs ABYX 3Ha4YeHui BpeMeHn paspsga — 30 u 120 MuH.
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10.5 OnpepeneHne oKOHYaTENbHON €MKOCTU GaTapen akkymynsaTopoB

10.5.1 YTOYHEHHYIO NpeABapuUTENbHY0 eMKOCTb Gatapen akkymynsaTopoB Cab A 4, BbIYMCASKOT MO
dopmyne

Ca6 = 1-5 Tax *30(1  /mn)> (“20/)l« (29)

rae /B0 — Ko3ahhMUMEHT NpUBELEHNSI Pa3psAHOro Toka ANs BpeMeHu paspsiga 30 MUH, onpeAeneHHbI no
10.4.4, A-u/A;

/, — MakcMMasnbHblii TOK. NOTPe6NseMblii 0T 6aTapen akkyMynsaTOPOB BCEMW MPUEMHUKAMU 31EKTPO-

3HEeprum cetTn NOCTOSIHHOTO ONepaTUBHOIO TOKa B OTCYTCTBME onepaLmm BKIIOYEHUS N OTKIIOYEHUS
BblK/lOUaTenei, A,
1B — Hanb60/bWNI N3 HOMUHATBbHBIX TOKOB BK/TIOYEHNS 3/1EKTPOMAarHUTHbLIX NPUBOAOB, A,
Ir,jo — Ko3athdhuuMeHT NpuBefeHNa pa3psagHOro Toka AN BpeMeHn paspsga 120 MyH. onpeAeneHHblin no
10.4.4, A u/A.
10.5.2 B Ka4yecTBe OKOHYaATE/IbHOW EMKOCTU GaTapen akkyMyssaTOpOB MPUHUMAT 3HAYEHNE eMKOCTU
13 HOMUHA/ILHOTO psifia, COAEPXKALLErocs B TEXHUYECKOWN fLOKYMEHTaLUM U3roTOBUTENSA akKyMynsaToOpoB, 61u-

Xaiilee 60/bllee No OTHOLEHNUIO K YTOUHEHHOI NpeABapuUTebHO eMKOCTU, NoslyyeHHoii no 10.5.1, hopmy-
na (29).

10.6 lMpoBepka eMKOCTM GaTapen akkyMynsiTOpoOB MO rnybuHe npoBana HanpsXXeHus

10.6.1 [Ans npoBepkx emMKOCTU Mo ry6rHe NpoBana HanpsHKeHUs BbIUUCISIOT HANpshkeHue Ha KneMmmMax
3/1eKTPOMArHUTHbIX NPUBOLOB BbIK/tOUaTeNeli Npy BKIOUYEHUM BbikouaTtens Linmjn, B. no chopmyne

Unmin = 2W - [(/, ¢ |, nWJRa6N > R2) & /,,*,], (30)

roe N — okoHuaTeflbHOe KOMMYecTBO akkyMynsiTopoB B 6Gatapee, nony4vyeHHoe no 10.2.1—10.2.3, dopmy-
nbl (17) nnn (20);

/, — MakcumasnbHbIi TOK. noTpebnsemblii 0T 6aTtapen akKymynsaTOpPOB BCEMW MPUEMHMKaMU 3N1eKTPo-
3HEepPrnu CeTn NMocToSAHHOIO OMnepaTBHOrO TOKa B OTCYTCTBME Onepauun BKIIOYEHUSA 1N OTKIIOYEHUSA
BblK/lOUaTenen. A:

/BKN — Hanb60/MbLINI N3 HOMUHA/bHbIX TOKOB BK/IIOYEHWUS 3N1EKTPOMArHUTHbIX NPUBOLOB. A;
Ra6 — BHyTpeHHee COMpOTUB/EHNE akKyMynATopa, NPMHUMaEMOoe Mo TEXHUYECKON fOKyMeHTaunm n3roTo-
Butens. Owm;

R2 — omunyeckoo conpoTuBieHne kabensa mexzy BbiBogamy 6atapen akkyMynsiTOpOB W pacnpegenvrenb-
HbIM YCTPOWCTBOM CeTW onepaTuBHOro Toka. Owm;

A, — HaunboJsibllee OMUYECKOE CONPOTUB/IEHNE Kabeneit Mexay pacnpegenmtesibHbIM YCTPOWCTBOM CETU
onepaTuBHOIO TOKa 1 3aXXKUMamu 3/1eKTPOMarHUTHoro npusoga. Om.

PacueT no chopmyne (30) BbINOAHAT ABaxAbl. Mpy NepBoM pacyeTe UCNO/Mb3YIOT HanboNbLWNIA U3 HO-
MWHa/IbHbLIX TOKOB BK/OYEHWNA 3/1EKTPOMArHMTHbIX NPMBOAOB M OMUYECKOE COMPOTUB/EHUE Kabenei mexay
pacnpefenutesibHbIM YCTPOWCTBOM CETV ONepaTuBHOIO TOKa ¥ 3axnMamu aToro npusoga. Npu BTopom pacye-
Te UCNo/b3yI0T Hanbosbllee OMUYEeCcKoe CONpPoTHBIIeHNE Kabenei mexay pacnpefenntesibHbiM YCTPONCTBOM
ceTu onepaTMBHOIO TOKa U 3aXMMamu 3N1eKTPOMarHUTHOrO NpusBoja ¥ TOK BK/IOYEHNUS 3TOr0 NpUBOAA.

10.6.2 MonyueHHble no 10.6.1 (dhopmyna (30)] ABa 3HAYEHUS HANPSXKEHUA HA K1emMmax 3feKTpomar-
HWTHbIX NPUBOAOB BbIKNOYATENEN NPY BKOYEHWUN BbIKNOYaTeNss CPaBHUBAKOT C MUHUMaSIbHO [ONYCTUMbIMU
3HAUYEHNAMUN HaNPSHXKEHUs, NPUBOANMbBIMU B TEXHUYECKONM [OKYMEHTaUMN Ha BblkIlouaTe b UV NpUBOA,.

Ecnun o6a 3HauyeHnsa HanpsxeHusa 60/blue AN paBHbl MUHUMAILHO [OMNYCTUMbIM 3HAYEHUAM Hanpsxe-
HUWS, TO eMKOCTb 6aTapeun akkymMynsaTopoB, BbiGpaHHyto no 10.5.2. npMHMMAatoT B KauecTBe OKOHYATE NbHOA.

Ecnu, xoTa 6bl 0AHO 13 3HAYEHMWIA HANPSHXKEHNA MEHbLLe MUHMMA/IbHO A0NYCTUMbIX 3HAUYEeHWI Hanpsxe-
HWS, TO NpeAycMaTpyBalOT O4HO W3 CreAyloWwmnx MeponpuaTuii;

- eMKOCTb 6aTapeun akkymMynAaTopoB, BbibpaHHyto no 10.5.2, yBenmumBatoT Ha OfHY W HECKO/IbKO CTY-
neHei. kaxblli pa3 NnoBToOpasA pacyeTsl no 10.6.1. 40 Tex Nop, Noka ycnosue npoBepkn He ByaeT BbINOHEHO;

- BbIONPAIOT akKyMynsTopbl APYroro tuna ¢ MeHbLUMM 3HAaYeHUWEM BHYTPEHHEro CONpOTUB/IEHWUS U MO-
BTOPAIOT pacyeTbl no 10.2—10.6.
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11 MeToabl pacyeTa AN BbiGopa ycTaBOK 3alUT U aBTOMATUKK

11.1 O6wme nonoxeHus

11.1.1 CocTtaB hyHKUWIA 3aLLMT BbiKNtoUYaTeNneil, Yepes KOTOpble 06MOTKM BbICLLETO HANPSXXeHWU 0CHOB-
HbIX TPaHCHOPMATOPOB COBCTBEHHbIX HYX/ Ha TArOBbIX NOACTAHUMAX NOAKMOHAIOT K COOPHBIM LIMHAM Tpex-
dhasHbIx pacnpegenuTenbHbiX YCTpPoicTB. — no 5.7.1. CocTtas yHKUuii aBTomatukn — no 5.3.2.6.

11.1.2 NcxogHbIMU flaHHbIMU ABNSAOTCA:

- HOMVHa/IbHast MOLHOCTb TpaHcopmaTopa COBCTBEHHBIX HYX[;

- HanbobLWNIA N HAMMEHbBLUWIA TOKM Ha CTOPOHE BbICLLErO HaNpPsXeHWsa TpaHcdopmartopa npyu KOpoTKOM
3aMblkaHuUy 3a TpaHcopMaTopoM;

- cXxema BK/Il0YeHUSI TPaHCOpMaTOpPOB TOKa Ha BTOPUYHON CTOPOHE;

- Hanbonbllan 13 BblAepXeK BPOMEHW 3allMT Ha NPUCOELUHEHNAX TOMN Xe CeKLun COOPHBIX LNH, K KO-
TOpoW/ npucoeauHeHa 06MOTKa BbICLLEr0 HaNPSXKEHUs paccMaTpyvBaemoro TpaHctopmaTopa COOGCTBEHHbIX
HYX[.

Han60/bWnil 1 HAMMEHBLLNIA TOKW HA CTOPOHE BbLICLLIEro HanpsXKeHns TpaHcopmaTopa Npu KOPOTKOM
3aMblkaHUK 3a TpaHCOpPMaToOpPOM paccunTbiBaloT no metoanke MOCT P 52735.

11.1.3 Ansa cny4yaes, yka3aHHbIX B 5.3.2.3 1 5.4.2.4, nepeyncneHne a), ycTaBku 3aLUUT BblKIOUYaTenei,
yepes KoTopble 06MOTKM BbICLLIEr0 HanpshXeHUss OCHOBHbIX TPAHCAOPMATOPOB COGCTBEHHbIX HYX/A NOAK0Ye-
Hbl K COOPHbIM LLUMHaM pacnpefenuTenibHbIX yCTPOKCTB, BbibmpatoT no 11.2—11.5.

[na cnyyaes, ykasaHHbIX B 5.3.2.4, 5.4.2.4. nepeuncneHue 6). 5.4.2.5 n 5.5.3. HOMUHasbHbIA TOK Npeao-
XpaHuTenen, yepes KoTopble NOAKkIIOYeHa 0OMOTKa BbICLLEro HanpshxkeHus TpaHchopmaTopa CO6CTBEHHbIX
HyXf, Bblbupatot no 11.6.

11.2 MakcumanbHaa Tokosas 3awura

11.2.1 PacyeTbl 1 BbIGOP yCTaBKW BbIMOHAT B CeAytolein nocnefosaTelbHOCTH:
a) onpefensioT HOMUHa/bHbLIA TOK 0OMOTKM BbICLLEro HanpshkeHus TpaHctopmartopa no 11.2.2;
6) onpefensalT ycTaBKy 3aluTbl N0 NepBUYHOMY TOKY No 11.2.3 1 N0 BTOPUYHOMY TOKY no 11.2.4;
B) OnpeaensoT TOK B pene npu 0gHodasHOM KOPOTKOM 3aMblKaHWW Ha CTOPOHE HU3LIEro HanpshkeHus
TpaHccopmartopa no 11.2.5:
r) onpefensoT KoahhULMeHT YyBCTBUTENBHOCTY 3alunTbl No 11.2.6;
) OLeHMBatOT YyYBCTBUTE/IbHOCTb 3aluTbl No 11.2.7;
€) TO/IbKO MNPV HeYy[0BNEeTBOPUTEIbHOM pe3y/ibTaTe OLEeHKN YyBCTBUTENIbHOCTY NO MNEPEYNCEHNIO [):
1) onpegfensioT TOK B perne npu ABYXda3HOM KOPOTKOM 3aMblKaHUN Ha CTOPOHE HU3LLEro Hanpsxe-
HUS TpaHcdopmaTopa no 11.2.8;
2) onpepenstoT KO3 MULMEHT YyBCTBUTENBHOCTYM 3awuTbl no 11.2.9;
3) oueHuBalT YyBCTBMTEMBLHOCTbL 3awuTbl N0 11.2.7 1 NpUHUMAIOT pelleHne 0 Heo6xoaumocTun (oT-
CYTCTBUM HEO6X0AMMOCTM) NPUMEHEHWSA TOKOBOW 3aLLMTbl HyNEBOI NOCNe0BaTENbHOCTY;
X) onpefensioT BblAEPXKKY BpeMeHu 3awmTbl no 11.2.11.
11.2.2 HoMUHaNbHbI TOK OGMOTKM BbICLUEro HanpshxeHuss TpaHcchopmartopa /A, 4. A. BblUACASAIOT NO

opmyne

/ TN
OB~ X4 vo 5D

roe SHM— HoMUHanbHas MOLHOCTb TpaHccopMaTopa CO6CTBEHHbIX HYX [, BbibpaHHas no 8.7. kB A.
a — yucno a3 TpaHcopmaTopa, A8 TpexdasHbix TpaHcopmMmaTopoB a = 3. A8 0AHOgAa3HbIX —
a=1
UHMB — HOMUHas/IbHOE NMHEeRHoe HanpshkeHne OO6MOTKM BbICLLEr0 HanpshkeHus TpaHcdopmartopa cob6-
CTBEHHbIX HyXf. KB. Bblbnpaemoe u3 paga 6.3; 10.5: 20,0: 27,5 nnn 35.0 kB.
11.2.3 YcTtaBky 3awmnTtbl /YyMT3. A. N0 NEPBUYHOMY TOKY BbIYMCAOT NO hopmysie
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K3— ko3athhmumMeHT 3anaca; 415 3almnT Ha pene NPSIMOro AeicTBust npuHuMaioT k3= 1.40. ansa 3a-
LLWT Ha BTOPUYHBIX 3/IEKTPOMEXaHNYECKUX pene k3= 1.20, AN 3N1EKTPOHHbIX U MUKponpoLec-
COpHbIX 3aWwuT K3= 1,05;

KB— KO3(hpULMEHT BO3BpaTa; 41 3alMT Ha pene NpsMoro feicTeus npuHumaltot kB = 0.60, ans
3alUT Ha BTOPUYHbIX 3/1eKTpoMexaHnyecknx pesne k8 = 0,80, 415 3N1EKTPOHHbLIX U MUKPONPO-
LecCopHbIX 3alunT kB = 0,95.

11.2.4 YcTaBky 3alWmTbl /YMT3, A, N0 BTOPUYHOMY TOKY BbIYUCASIOT N0 hopmysne

'YMT3 YMT3 JT (33)
roe /yMT3 — ycTaBka 3aliuTbl MO NEPBUYHOMY TOKY, nonyyeHHas no 11.2.3 (cdopmyna (32)], A:

KCX — KO3(hhULMEHT CXEMbI; MPU COEAMHEHUN BTOPUYHbBIX 06MOTOK TPaHCOPMaTOpPOB TOKa Ha CTOPO-
He BbICLLEr0 HaNPSHXXEHNA B «3Be34y» NPUHUMAIOT KCX = 1, @ NpW COeAVHEHUN B «TPEYTONbHUK»

K, * -4
KiB ~ koathduumeHT TpaHchopmalmm TpaHchopmMaTopoB TOKa Ha CTOPOHE BbICLLETO HanpsKeHUs.
11.2.5 Tok B pene p. A, npu oAHOMA3HOM KOPOTKOM 3aMblKaHUV Ha CTOPOHE HW3LIEro HanpsxeHus

TpaHchopmaTopa BbIYNCASIOT Mo hopmynam:

1 UunomHIOY- .
373 Z IX cmbKlb ' G4

(35

roe WHoM/l — HOMWHa/IbHOE JIMHEHOE HanpshXeHne OGMOTKM HU3LWIEro HanpshkeHus TpaHccopmaropa cob-
CTBEHHbIX HYXA,. KB;

Z<1)l0 — nosiHoe conpoTMB/eHMe TpaHcdopmaTopa Npu ogHOda3HOM KOPOTKOM 3aMblKaHWM Ha CTOPOHe
HU3LWEro HanpshkeHusi, NpUBELEHHOE K CTOPOHE HU3LLIEro HanpsHXKEHWUs; 3HAYEeHUS NMPUHUMAT
no taénvue 15. MOM.

[MosicHeHNsA K ocTasbHbIM NEPEMEHHbIM aHanorMyHbl NosiCHeHUAM K doopmynam (31) u (33).
dopmyny (34) NnpuUMeHsOT Npu AByXdhasHoW ABYX- 1 TpexpeneiHoi cxeme 3awutobl, hopmyny (35) —
npu ABYx(a3Ho TpexpeneiiHoii cxeme 3awimTbl.

Ta6nuuya 15— MNonHoe conpoTMB/IEHNE TPAHC(OPMATOPOB C 06MOTKOW HanpshkeHnem fo 1000 B npu ogHodasHOM
KOPOTKOM 3aMblKaHUW Ha CTOPOHE HU3LLEro HanpshkeHus, NpuBeAeHHoe K CTOPOHE HU3LLIero HanpsxeHus

MonHoe conpoTuBieHne TpaHcthopmaTopa Npu 0f4HOM a3HOM KOPOTKOM 3aMblKaHUW Ha CTOPOHE HU3LWero
HomuHanbHas HanpsixXeHus, NPUBEEHHOE K CTOPOHE HU3WEero HanpsXkeHns MOM, NPU HOMUHANLHOM HU3LWEM HaNpPsXeHUn
MOWHOCTb. KB A

0.4 kB 0.23 kB
25 1040 347
40 648 216
63 412 137
100 260 87
160 160 53
250 100 33
400 65 22
630 42 14
1000 27 9
1600 18 6
2500 12 4
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11.2.6 KoathduUMEHT UyBCTBMTENBHOCTYN 3aLMTbI /c4 BbIYUCAAOT NO dhopmyne
(36)

rae fo— Tok B pene npu ogHOoa3HOM KOPOTKOM 3aMblKaHVN Ha CTOPOHE HU3LLEro HanpshxeHnss TpaHcdopma-
Topa. nony4yeHHbl no 11.2.5 (dopmynbl (34) nnu (35)]. A;

'YMT3 — ycTaBka 3aluTbl N0 BTOPUYHOMY TOKY, nosilyyeHHas no 11.2.4 [chopmyna (33)]. A.

11.2.7 [nA OUEHKN YyBCTBUTENbHOCTU 3aWnTbl KOIHULNEHT HYBCTBUTENBHOCTU 3aLLMTbI, NOMYYeEH-
Hbll Mo 11.2.6 [chopmyna (36)]. cpaBHMBAIOT C NpefenbHO AonycTMMbIM No 5.7.1, nepeuncnenue a) 4). Ecrim
KO3h(hNUMEHT YyBCTBMTENBHOCTM 6ObLUIE NPeAebHO AONYCTUMOrO, TO YCTaBKy, noaydeHHyto no 11.2.3 [dop-
myna (32)], NpMHMMaloT B Ka4eCcTBe OKOHYATEIbHON 1 BbIGOP YCTaBKM NO TOKY MakCUMasbHOl TOKOBOW 3allu-
Tbl CYMTAIOT 3aBEPLUEHHbIM. B NPOTMBHOM Criyyae nepexofsnT K BbINOIHEHUIO N3/T0XEHHOTO B 11.2.8.

11.2.8 Tok B pene ip. A, nNpu AByXdasHOM KOPOTKOM 3aMblKaHUW Ha CTOPOHE HU3LIEro HanpsKeHus
TpaHcdopmaTopa BbIYUCAAT No chopmynam:

M S Hukc,
p 2" VOMK,B- (37)
: _ 100SMEUE(
(38)

p N34,omBk,8

rae NK— HanpshkeHne KOpOTKOro 3amblkaHus TpaHccopmaropa, %.
MosiCHeHNs K OcTallbHbIM NEPEMEHHbIM aHanorMyHbl MOSACHEHUAM K popmynam (31) u (33)—(35).
dopmyny (37) npuMeHSIOT Npu ABYXAa3HOW ABYX- U TpeXpesneiHoi cxeme 3aluTbl, hopmyny (38) —
npu aByxdasHoi TpexpeneriHoi cxeme 3allnTbl.
11.2.9 KoadhpuumeHT 4yBCTBUTENBHOCTY 3aLLUUTbI KX BIYUCASIOT MO hopmyse

Vmt3 (39)

rge lp— Tok B pene npu Asyxa3HoM KOPOTKOM 3aMblKaHWM Ha CTOPOHE HU3LLEro HanpshkeHus TpaHcdopma-
Topa. nosyyeHHbIid no 11.2.8 [dhopmynel (37) nnm (38)]. A;
'YMT3 “  ycTaBKa 3aluTbl N0 BTOPUYHOMY TOKY, nosilydyeHHas no 11.2.4 [chopmyna (33)], A.

11.2.10 AnA OLUEHKM YYBCTBUTENILHOCTW 3aluUTbl KOSMPULMEHT 4YyBCTBUTENILHOCTW 3alUWTbI, MONY-
YeHHbI no 11.2.9 [chopmyna (39)]. cpaBHMBAKT € NpefenbHO fonycTumMbiM no 5.7.1, nepeuncnexve a) 4).
Ecnun koadhpmLMeHT Y4yBCTBUTENBHOCTM 60/blUe NPeAesibHO A40MYCTUMOro, TO yCTaBky, NoyyYeHHyto no 11.2.3
[dhopmyna (32)], npyHMMalOT B KauecTBe OKOHYaTesIbHOM M BbIGOP YCTaBKM NO TOKY MakKCMMasibHON TOKOBOM
3alMThl CYNTAIOT 3aBepLUeHHbIM. B NpoTYBHOM cryyae, B fJONO/IHEHNE K MaKCUMaslbHOV TOKOBO 3aliute Ha
TpaHcdopmaTtope npefycMaTpuBailoT TOKOBYHO 3allMTy Hy/eBOW nocnefoBaTelbHOCTW, YCTaBKy KOTOPOi Bbl-
6upatoT no 11.4.

11.2.11 BblAgepXKy BpeMeEHU 3aLiuTbl BbIGMPAKOT Ha Of4HY CTyNeHb G0MblUe, YeM Y TOW Xe 3alnTbl Ha
CTOPOHE HU3LIEro HanpsXeHus TpaHcdopmartopa.

Ecnu makcumanbHas TOKOBas 3aliuTa Ha CTOPOHE HU3LLEro HanpPsXKeHUs BbINO/HEHa C 3aBUCUMOI Xa-
pakTepucTUKol (aBToMaTUYeCKWii Bbik/TloYaTelb UKW NpefoxpaHnTens), To ToK 1,AT2H, A, npu KOTOpoM ocy-
LLecTBNAETCSA cOrnacoBaHMe Mexay 3alutamMmy Ha CTOPOHAax BbICLUErO WM HU3LIEro HanpshKeHWi, BblYNCASIOT
no dopmyne

AYMT3H = AYMT3 /[ /" --o (40)

‘'m'MmomMH
MosiCHeHNA K NepeMeHHbIM aHaNorMyHbl NOSACHEHUAM K chopmynam (31), (32). (34) u (35).

11.3 TokoBas oTceuyka

11.3.1 PacueTbl 1 BbIGOP YCTaBKM BbIMOMHAT B CriedytoLeii nocnefoBaTelbHOCTY:
a) onpefensaloT npefBapuUTe/bHY0 YCTaBKy:
1) no ycnoBu OTCTPOWKM OT GPOCKa Toka HamarHuumBaHusi no 11.3.2;
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2) No ycnoBuo OTCTPOWKM OT KOPOTKOTO 3aMblKaHWsi Ha CTOPOHE HU3LLEro HanpskeHus TpaHcdop-
maropa no 11.3.3:
6) BbIOMpAIOT OKOHYATE bHYI0 YCTaBKy N0 NepBUYHOMY TOKy no 11.3.4 1 no BTOpM4HOMY ToKy o 11.3.5;
B) onpeaensioT KoaULNEHT YyBCTBUTENBHOCTM No 11.3.6;
r) oueHMBalT YyBCTBUTENBHOCTbL No 11.3.7.
11.3.2 MpepBapuTenbHY0 ycTaBKy N0 NepBUYHOMY TOKY N0 YC/TIOBUIO OTCTPOMKN OT 6pocka Toka Hamar-
HUuYMBaHuA /T0,. A. BbIYUCAAIOT NO dopmyne

AO1 = *mam”Moms< (41)
rae /osabl — K03 (PULMEHT OTCTPOIKM OT BpocKa TOKa HamarHuymMBaHus; MpUHMMaKT paBHbiM 0T 3.0 g0 5.0;

/«OMB — HOMWHaNbHbIA TOK OOMOTKM BbICLIEro HamnpshkeHuss TpaHccopmaTopa, MosyyYeHHbld no 11.2.2

[dbopmyna (31)]. A.
11.3.3 MpepBapuTeNbHYO YCTaBKy N0 NEPBUYHOMY TOKY MO YC/IOBUIO OTCTPOIKM OT KOPOTKOrO 3aMblka-
HUSI Ha CTOPOHE HU3LIEro HanpsixeHus TpaHcdopmartopa /T02. A. BbIUUCASIOT No hopmyne

100*cfS,.0U

(42)
N wdviobB

hoi

rae KO — Koah(pMUMEHT OTCTPOIKK; ANS 3alUT Ha 3NeKTPOMEeXaHNYeCcknx pene NpUHUMaloT pasHbimM oT 1,4
[0 1.6, 418 3N1eKTPOHHBIX Y MUKPOMNPOLLECCOPHbIX 3awmnT — 1.2;
SHM— HOMUWHa/IbHas MOLLHOCTb TpaHchopmaTopa CO6CTBEHHbIX HYXA, BblopaHHas no 8.7. kB «A;
% — HanpshxXeHne KOPOTKOro 3amblKaHns TpaHcopmartopa, %;

WHOYB — HOMMWHA/IbHOE JIMHENHOE HanpshkeHWe O6MOTKM BbICLIEr0 HanpshkeHus TpaHcopmaTopa cob-
CTBEHHbIX HyXa. kKB. Bbibupaemoe u3 paga 6.3; 10.5. 20,0; 27,5 nnn 35.0 kB.

11.3.4 OkoHYaTesIbHYI0 YCTaBKy Mo NepBUMYHOMY TOKY /TO, A. BbIGUPAIOT M0 YCI0BUIO
ho = Tax(/To, "Ttor)* n3)
roe/To, n/T03 — npegsapuTenbHble YCTaBku, NoflydyeHHble no 11.3.2 [cdopmyna (41)] n 11.3.3 [chopmy-

na (42)], A.
11.3.5 OkoHYaTesibHY yCTaBKy N0 BTOPUYHOMY TOKY ” q. A. BbIYMCAAIOT N0 hopmyrne

'To (44)

rae /To — okoHyaTesnbHas nepeBuyHas yctaBka, nonyyeHHasa no 11.3.4 [dopmyna (43)]. A,
KCX — KO3(h(PULIMEHT CXeMbI; NPV COeAMHEHNV BTOPUYHbIX 06MOTOK TpaHChOPMaTOpPOB TOKa Ha CTOPOHe

BbICLLIETO HanNpPsXeHns B «3Be3fdy» NPUHUMAalT K = 1, a Npu COefUHEHUN B «TPEYrofibHUK» —
=S:
K1B— koadphuumeHT TpaHcopmaumm TpaHCOopMaTopOB TOKA Ha CTOPOHE BbICLUEro HanpshXkXeHus
TpaHctopmaTtopa.

11.3.6 Koa(p(puuMeHT YyBCTBUTE/ILHOCTU  BBbIYMCAAKOT NO hopmyrie

k _ 0.866fcc2 N ,n

45
ho”ra (45)

rae kox2 — koapuumneHT cxeMbl Npy ABYX(ha3HOM KOPOTKOM 3amblKaHUW; Mpy coeavHeHnn TpaHcopmaTo-
POB TOKa Ha CTOPOHE BbICLUEr0 HANpPsiXXeHUs B «3Be34y», HEMOJIHYIO «3Be34y» WIN B «TPEyrosb-
HVK» NpU OBYXPENeiHon cxemMe NpuHMMAaKT KoX2 - 1, a Npu COeAVHEHUMN B «TPEYTOSIbHUK» Mpu
TpexpenenHon cxeme NpUHUMAIOT KCX2 = 2;
/'3l n — HaUMEeHbLUUN TOK HA CTOPOHE BbICLLErO HanpsXXeHWsa TpaHchopMaTopa Npy KOPOTKOM 3aMblKaHUn
3a TpaHcdopmatopom. A.

MosiCHEHUS K OCTasbHbIM MEePEMEHHbIM aHa/orMYHbl NOSACHEHMAM K hopmyne (44).

11.3.7 [na OueHKN 4YyBCTBUTENIbHOCTU 3aluTbl KO3MMAPULMEHT YyBCTBUTENBHOCTW, MOMYYEHHbIA MO
11.3.6 [cbopmyna (45)]. cpaBHMBAIOT C NpeAenibHO A0NYCTUMbIM KO3 (PULMEHTOM HYyBCTBUTENLHOCTM N0 5.7.1,
nepeuuncnexve 6) 4). Ecnm koapuuMeHT YyBCTBUTENLHOCTY 60/blle NpeaenbHO A0NYyCTUMOro, TO BbiGop
yCTaBK/ TOKOBOW OTCEYKM CUMTAIOT 3aBEPLUEHHbIM.
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11.4 TokoBas 3aliuTa Hy/neBOl NocnefoBaTeNbHOCTH

11.4.1 PacuyeTbl 1 BbIGOP YCTaBKU BbINOJHAKT B CliefytoLleil nocnefoBaTeNbHOCTU:

- ONpefenaT yCcTaBky 3alMTbl N0 NEPBUYHOMY TOKY No 11.4.2 n N0 BTOPUYHOMY TOKY Nno 11.4.3;

- onpefensioT TOK B pefie npu ogHOa3HOM KOPOTKOM 3aMbIKaHWU Ha CTOPOHE HU3LLEro HanpshKeHus
TpaHcdopmaTtopa no 11.4.4:

- onpefenstoT Koa(hULMEHT YyBCTBUTE/IbHOCTU 3awuTbl No 11.4.5;

- OLeHMBAalOT YyBCTBUTENBLHOCTL 3aLunTbl No 11.4.6:

- onpeaenaloT BblAEPXKKY BpeEMeHU 3aluTbl no 11.4.7.

11.4.2 YcTaBKy 3alWuTbl N0 nepBMYHOMY ToKy /Y0, A, BbiGUpalT Takum o6pas3om, 4Tobbl obecneyvBa-
J10Cb BbIMO/IHEHWE HepaBeHCTBa

0-57,0m
> (46)

V A hanB
roe SHIM— HoMuHanbHas MOLHOCTb TpaHcopMaTopa CO6CTBEHHbIX HYX [, BbibpaHHas no 8.7. kB A.
YloMB — HOMWHa/IbHOE /IMHENHOe HanpshkeHre OBMOTKM BbICLLEro HanpshkeHus TpaHcopmaTopa cob6-
CTBEHHbIX HYXA. KB, Bbionpaemoe u3 psga 6.3; 10.5; 20.0; 27.5 nam 35.0 kB.
11.4.3 YcTaBKy 3awWuTbl MO BTOPUYHOMY TOKY /yO, A. BbIYMCASAIOT NO hopmyrie
(47)

Yo

roe /y0— yctaBka 3alluTbl No NepBrUYHOMY TOKY, nosyyeHHas no 11.4.2 [hbopmyna (46)]. A:

K]0 — koadpdpuLmeHT TpaHchopmaumm TpaHcdopMaTopa Toka, BK/TOUYEHHOIO B BbIBOA HEWTPasim 06MOTKM
HM3LWWero HanpsxxeHus TpaHcopmaropa.

1144 Tok B pene /. A. npn ogHOha3HOM KOPOTKOM 3aMblkaHWW Ha CTOPOHE HU3LLIEro HampshKeHus

TpaHcdopmaTopa BbIUMCASIOT Mo hopmye

7 _"Mo«H106 48)

MosACHeHNs K NepeMeHHbIM aHaIornyHbl NOSICHEHUAM K oopmynam (34) u (35).
11.45 KoahdunumeHT 4yBCTBUMTENBHOCTM 3aLUNTbI KY BbIYUCASAIOT MO hopmyne

(49)

rae fo— ToK B pene npu ogHOa3HOM KOPOTKOM 3aMblKaHVN Ha CTOPOHE HU3LLEro HanpshkeHus TpaHcdopma-
Topa. nonyyeHHbI no 11.4.4 [(hopmyna (48)]. A;
Lo— ycTaBka 3alwuTbl N0 BTOPUYHOMY TOKY, nonydeHHas no 11.4.3 [chopmyna (47)], A.

11.4.6 Ana OUEHKN YYBCTBUTENIbHOCTU 3alMTbl KO3((UUMEHT UYyBCTBUTENBHOCTW, MOMYYEHHbIA MO
11.4.5 [(bopmyna (49)]. cpaBHMBAIOT € NpefebHO A0NYCTUMbIM KO3 (PULMEHTOM HYYBCTBUTENIBHOCTM 10 5.7.1,
nepeuncnexvie B) 4). Ecnn KoapuUNEHT YyBCTBUTE/ILHOCTU 6O/bLUE NpefesibHO A0MYCTUMOro, TO YCTaBkKy,
BblOpaHHyt0 1Mo 11.4.2. NpUHMMAIOT B KaYeCTBE OKOHYaTe/IbHOM 1 BbIGOP yCTaBK/ MO TOKY TOKOBOW 3alUuTbl
HyNneBoi nNocnefoBaTelbHOCTM CUMTAIOT 3aBEPLLUEHHbIM. B NPOTUBHOM ciiyyae, KOpPekTUpPYT KO3duLneHT
TpaHcgopMauun TpaHchopmaropa Toka 1 pacyeT NoBTOPSIOT.

11.4.7 BblaepxXKy BpeMeHn 3autbl npuHumaroT 0,4 c.

11.5 MakcumanbHas TokoBas 3allinTta OT Neperpysku

11.5.1 PacuyeTbl 1 BbIGOP YCTaBKV BbINOMHAIOT B CleAytoLLeil nocnefoBarebHOCTU:

- onpeAenstoT HOMUHa/bHbIA TOK 0OMOTKM HU3LLIEro HanpshkeHust TpaHcdopmartopa no 11.5.2:
- onpefenaAT ycTaBky No nepBuYHOMY Toky no 11.5.3 1 no BTOpu4yHOMY TOKy no 11.5.4;

- onpeaenaT BblAEPXKKY BpemMeHun 3amTbl no 11.5.5.

YyBCTBUTE/IbHOCTb 3allLUThbl He OLeHNBaloT.
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11.5.2 HomuHanbHbI TOK 0GMOTKM HU3LLErO HaMpsKeHUs TpaHcdopmartopa /noMH, A. BbIYMCAAKOT MO
opmyne

jmouM (50)

roe S,OM— HOMMHasIbHas MOLLHOCTb TpaHcdopMaTopa CO6CTBEHHbIX HYX/, BbibpaHHas no 8.7, kB A,
YIOMH — HOMWHaJIbHOE JINHENHOe HanpsxeHue 0OMOTKM HU3LLEro HanpshkeHus TpaHcopmaTopa cob-
CTBEHHBIX HYXA. KB;
a— uncno a3 TpaHcdopmaTopa, 18 Tpoxdasmbix TpaHcopmaTopoB a = 3, A58 0AHOdAa3HbIX —
a=1
11.5.3 YcTaBkKy 3awmTbl N0 NepBUYHOMY TOKY /yI1. A. BbIUNCNAKOT No hopmyne

*yn = Anum'jry (51)

rf,e/Hobl/l — HOMWHasbHBI TOK OGMOTKM HU3LIEr0 HanpshkeHus TpaHcdopmartopa, NonyyveHHbld no 11.5.2
(cbopmyna (50)], A.
K3— K03adhhuUMeHT 3anaca, NPUHNUMaeMblin paBHbiM 1,05;
KO— KoathhmumeHT BO3BpaTa; 415 3alMT Ha pene nNpsiMoro gencteus npuHumaroT KO = 0.60. ansa
3alUMT Ha BTOPUUHbLIX 3/1ieKTpomexaHundeckunx pene k0= 0,80. 4151 3/1€KTPOHHbLIX U MUKpONpoLLec-
COpPHbIX 3aWmT KO = 0.95.
11.5.4 YcTaBKy 3aliuTbl N0 BTOPUYHOMY TOKY A1, A. BbIUMCAAIOT No dhopmyse

; M
»N=7v' (52)

roe /yll— yctaBka 3alnThbl MO NEPBUUYHOMY TOKY, NonyyeHHas no 11.5.3 (bopmyna (51)]. A;
KM — koahpuumeHT TpaHcdopmauun TpaHcdopmaTopa ToKa Ha CTOPOHE HU3LWEro HanpsXkeHus
TpaHcopmaTopa.
11.5.5 BblAepXKy BpeMeHU 3alutbl npuHuMalot 9.0 C.

11.6 3awuta npegoxpaHuTenamMmm

11.6.1 PacueTbl 1 BbIGOP yCTaBKM BbIMOHAKT B C/ieAyloLleli nocnefoBaTe/lbHOCTU:

- onpefensT npeaBapuTesbHbIi HOMUHASBbHBIA TOK NaBKOW BCTaBKW NPefoXPaHUTeNs Ha CTOPOHe
BbICLLEr0 HanpsbkeHUs TpaHcgopmaTopa no yc/IoBU0 OTCTPOIKKM OT Toka Harpysku no 11.6.2;

- BbIGMPAIOT OKOHYATE IbHbIE HOMUHA/bHbIV TOK NS1aBKOW BCTaBKK nNpegoxpanntens no 11.6.3;

- NPOBEPSIOT BbIOPAHHbIE HOMUHA/bHbI TOK NN1AaBKOM BCTaBKM NPefoXpaHnTens rno yC/i0BUK0 CeeKkTuB-
HOCTY MO OTHOLLEHUIO K NPefoXpaHUTEesTio AN aBTOMaTUYECKOMY BbIK/THOHYATE/0 Ha CTOPOHE HU3LLEero Hanps-
XeHus TpaHcgopmaTopa no 11.6.4— 11.6.6.

11.6.2 MpeaBapuTenbHbIli HOMUHASIbHBIN TOK NaBKOW BCTaBKM MPeAOXpaHUTENS HA CTOPOHE BbICLLErO
HanpsHxeHns TpaHcgopmaTopa Mo YC/I0BMI0 OTCTPOMKU OT TOKa Harpy3ku / Homll, A. BbIYMCASAT No dhoopmyne

o1 =2 viowies (53)

rge/mMovB — HOMWHabHBIA TOK 0OMOTKM BbICLIEr0 HanpsxeHus TpaHchopmaTopa, NosydeHHblii no 11.2.2
(dbopmyna (31)]. A.

11.6.3 B KauecTBe OKOHYaTE/NIbHOr0 MPUHUMAIOT HOMMHAbHbIV TOK NNABKOW BCTaBKW NpefoxpaHnuTens
13 HoMMHanbHoro psga no FOCT 2213—79 (nyHKT 2.1). 6nwxalilwmnii 601bWNIA N0 OTHOLLIEHUIO K NMpeaBapu-
TeNbHOMY. nosydyeHHomy no 11.6.2 [dopmyna (53)].

11.6.4 AnA npoBepkM HOMMHANBLHOrO TOKa M/ABKO BCTABKU NpefoXpaHWUTesst Mo YC/OBUIO CeNeKTUB-
HOCTM MO OTHOLLEHWIO K NPeAOXpaHUTenNio Uan aBToMaTUYeCKOMY BbIK/HOHYATE/NI0 HA CTOPOHE HU3LLEro Ha-
npshkeHns TpaHchopmaTopa 3a4arTCA TOKOM KOPOTKOrO 3aMblKaHWA, HaXOAAWMUMCA B Anana3oHe Mexay Ho-
MUHaNbHbIM TOKOM OOMOTKM HU3LIEro HanpshkeHus, nofyyeHHbim no 11.5.2 (popmyna (50)]. n HanbonbLimm
TOKOM KOPOTKOrO 3aMblKaHWNs Ha CTOPOHE HWU3LIEro HanpsxeHus.

TOK KOPOTKOrO 3aMblkaHus, NPMBEAEHHbI K CTOPOHE BbICLLIEro HanpskeHus TpaHcdopmartopa /KBTax,
A. BbIUKCAAOT MO hopmye
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"KBmax KHTUI.QMa wH (54)

roe /Kitax . TOK KOPOTKOrO 3aMblKaHUS. HaXO4ALWMIACS B Auana3oHe Mexay HOMUHaIbHbIM TOKOM 06MOTKM
HU3LLEro HanpsHXXeHUss 1 HaubOosbLLIMM TOKOM KOPOTKOTO 3amblKaHUSA Ha CTOPOHE HU3LIEro Ha-
npsXxeHuns. A.
MosiCHEeHNA K OCcTasllbHbIM NEPEeMEeHHbIM aHaorMyHbl MOSACHEHUAM K popmynam (31) u (33)—(35).
11.6.5 o BpeMA-TOKOBOI XapakTepucTrke NpefoxpaHuTens uav aBTOMaTUYecKOro BblkluaTens Ha
CTOPOHE HU3LLIEro HanpsXXeHusa TpaHcdopmaropa onpeaensaoT Bpems cpabaTbiBaHNS 3TOro npegoxpaHnTens
MM aBTOMaTMYecKoro Bblktovartens (cpH 4n1a Toka, BbibpaHHoro no 11.6.4.
Mo BpeMms-TOKOBOW XapakTepucTuke npefoxpaHuTenss Ha CTOPOHE BbICLLEro HanpsXeHns TpaHcopma-
Topa onpefensalT Bpems cpabaTbiBaHWs 3TOro npegoxpaHutens /cpB ansa Toka, BbIGpaHHOro 1 NpUBeAeHHOro
K CTOPOHE BbICLLEro HanpshxeHus TpaHcdopmatopa no 11.6.4 {popmyna (50)].
11.6.6 TMocne 3TOro NPOBEPSAIT BbINO/IHEHNE HEpPaABEHCTBA

NEIT3. (55)
*cpH

Ecnu HepaBeHCTBO BbIMNOJIHAETCS, TO HOMUHA/bHBIV TOK N1aBKOW BCTaBKMW, BbIGpaHHbI no 11.6.3. npu-
HUMalOT B KAYECTBE OKOHYATE/IbHOrO. B NPOTUBHOM C/lyyae, U3MEHSIOT HOMUHA/bHbINA TOK M1aBKOV BCTaBKM
Uy noA6UpaloT NpeaoxpaHnTesb C UHOW BPEMS-TOKOBOI XapaKkTepuUCTUKOM 1 pacyeT NoBTopsIoT.

11.7 ABTOMaTUYecKoe BKNUYEHUE pe3epBa

11.7.1 BblOepXKy BpeMeHM aBTOMAaTUYEeCKOro BK/IHOUYEHWS pesepBa TpaHCcdopMaTopoB COOCTBEHHbIX
HyX A, tABP. C. BBIYUCAAIOT Mo chopmyne

W =W + (56)
roe — Hanbornbluas 13 BblAEPXEK BPEMEHN 3aLUWT Ha MPUCOEAUHEHUNAX TON Xe CeKUMM COOPHbIX LUVH,
K KOTOpOW npucoefmHeHa 06MOTKa BbICLLEr0 HanpshkeHns paccmatpuBaemoro TpaHcopmaropa
COBCTBEHHbIX HYX[, C;
At— cTyneHb BblAEpPXKN BpemeHn, npuHumarot 0.3 c.
11.7.2 YcTaBKy nycka Mo HanpsXeHU0 aBToMaTuyeckoro BkntoveHns pesepsa UABP. B. BbIUMCNAIOT MO
dopmyne

UaBP = *YiomH' )
rae K — KoadpuumeHT, 3HaueHe Kotoporo npuHumMarot ot 0.25 fo 0,40:

YIOMH — HOMMWHaNbHOE INHEHOe HanpshXeHne 06MOTKN HU3LIErO HanpshKeHUs TpaHcopmaTopa cob6CTBEH-
HbIX HYXA,. B.

12 MeTogbl pacyeTa Ans Bbibopa aBTOMaTUYECKUX BbiKAOYaTENEN 1
npegoxpaHnuTenein HanpshkeHnem go 1000 B

12.1 CeTu cOBGCTBEHHBIX HYX[ N CETU NEPEMEHHOr0 ONepaTUBHONO ToKa

12.1.1 O6wwii nopsifoK Bbibopa aBTOMAaTMUYECKMX BblkloUaTenen n npegoxpaHntenei

12.1.1.1 Bblibop aBTOMATUYECKMX BbIK/OYATENEW U MpefoxpaHuTeneli BbIMOMHAKT B creaylliem
rnopsgke:

- NPOBOASAT NpeABapuTe bHbIV BbIGOP NO YCNOBUSAIM 3kcnayaTtaumm no 12.1.2:

- MPOBOAAT NpefBapuTeNbHbI/i BbIGOP BPEMS-TOKOBOM XapakTtepucTuky no 12.1.3;

- NPOBEPST OTCTPOIKY OT MYyCKOBbIX TOKOB No 12.1.4;

- NPOBEPSAINT YyBCTBUTENBLHOCTL Mo 12.1.5;

- NPOBEPSIOT CEEKTUBHOCTbL NO 12.1.6 (3a NCK/TYEeHeM aBTOMATUYECKUX BblK/oYaTenein n npegoxpa-
HUTenel HUKHEro ypoBHS 3aLiuTbl);

- MpOBepST Ha GbicTpoAeiicTBue no 12.1.7;

- MPOBEPSIOT Ha OTK/YAKLLY CNOCO6HOCTL Nno 12.1.8.
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12.1.1.2 Bbibop aBTOMAaTMYECKUX BblK/OYaTeneil n npesoxpaHuTeneil BoINMOMHAKT BHAYaNe ANS HUX-
Hero ypoBHS 3alUuUTbl, 3aTeM A/19 CPEAHEro YPOBHSA 3aliuTbl (MPU €ro Haan4umn) U 3aBepLuatoT A5 BEPXHEro
YPOBHSA 3aLUUTHI.

MpumeuyaHne — HaumeHoBaHWA YpOBHEN 3alnTbl N TPe6OBAHUA K HUM NpUBeAEHbI A5 CeTU COBCTBEHHbIX
HyX/A B 5.8.2, AnA ceTn onepaTtnBHOro Toka — B 6.4.2—6.4.4.

12.1.2 TpeaBapuTeNbHbI/i BbIGOP MO YCNOBUSAM 3KcnayaTauum

12.1.2.1 TpyMeHAT aBTOMAaTUYECK/e BbIKoUYaTenn v npefoxpaHnuTenn, npefHasHavyeHHble gna pa-
60Tbl B 3N1EKTPUYECKUX CETAX NEePeMEHHOro Toka yactoTtol 50 .

12.1.2.2 T1o uncny NonCcoB aBToMaTnYeckne BbiKNoYaTenn NPUMEHAT:

- B 0A4HO(ha3HbIX Lensx (Bkyas ogHodasHble OTBETBIEHUSA OT Tpexdha3Holi ceTn) B CeT C CMCTEMOIA
TOKOBeAYLUNX MPOBOAHUKOB W 3a3emieHns TN-S — ABYXMO/IIOCHbIE;

- B TpexdasHbliX Uenssx C CUCTeMamu TOKOBeAyLiuX MNpPOBOAHWKOB W 3a3emsneHus TN-C un IT —
TPEXMOo/IOCHbIE;

- BTpexdasHbIXLLenAXcCMCTEMONTOKOBEAY L MXNPOBOAHUKOBM3a3eMNEHNAT N-S—yeTbIpexnoniocHble.

12.1.2.3 HOMWHanbLHOEe HanpsXXeHne aBTOMaTU4YeCKOro BblKIYaTeNa WUNn npefoxpaHnuTena [AO/IKHO
6bITb HE HVXXE HOMUHA/IbHOTO HaNPSHXKEHUS 3NEKTPUYECKOn ceTu.

12.1.2.4 HomuHanbHbIA TOK pacLenuTens aBToMaTU4Yeckoro BbikoUaTens Uan naaBkoW BCTaBku npe-
[oxpaHutens /Homp, A. BbIGUpalOT TakM 06pa3oM, YTo6blI 06ecrneynBanoch BbiNoSIHEHNE HepaBEeHCTBA

(58)

* 'HomMp * 'm-
roe /pn— ANVMTeNnbHO AONYCTUMBIA TOK ANA kabens faHHON Mapku, NpuBeAeHHbIN B TEXHNYECKOW OKYMeHTa-
uun nsrotosutens. A,
/H— TOK. NpOTeKalLWmii B LenM B HOPMasbHOM pexume ee paboTbl, A.
12.1.3 TMpegBapuTenbHblii BbI6OP BPEMA-TOKOBOW XapaKkTepucTuku
Mpun BbIGOpE BPEMSA-TOKOBOI XapakTepUCTMKM pacLenuTens aBTOMaTUYeCcKoro BblkalyaTens niav nnas-
KO/ BCTaBKV NpefoxpaHnuTens pyKoBOACTBYHOTCS CrefAyoLyMmU npasuiamMmu:
- ANA 3aWmnTbl ABUraTeneil BblGnpatoT naaBkMe BCTaBKY TUNA «4M» WU MakCMMasbHble pacuenuTen ¢
TOKOM cpabaTbiBaHUs HEe MeHee [eCATUMKPATHOro 3HauyeHUs HOMUHaIbHOTO TOKa pacuenuTens.

MpumeuyaHune — 3gecb U pJanee 0603HAYEHWs TWUMOB MNABKMX BCTABOK npepoxpaHutenein — no
FOCT IEC 60269-1—2016 (NyHKT 5.7.1);

-4NA 3aWmnTbl TPAHCOPMATOPOB BbIGUPAIOT MaBKMe BCTaBKM TUMa «AT» UAN MakCUMasibHble pacue-
nuTenn c TOKoM cpabaTbiBaHUsl He MeHee NATUKPATHOro 3Ha4eHWs HOMUHaIbHOTO TOoKa pacuenuTens;

- B OCTa/IbHbIX Cy4asX BblOMpatoT nnasBkne BCTaBkM Tuna «gG» UM MakcMMasbHble pacuenutenu c
TOKOM cpabaTbiBaHUs He MeHee MATUKPATHOro 3Ha4YeHNss HOMUHAILHOIO TOKa pacLenuTens,

- Ha BCeX YPOBHSAX 3al1Tbl, KOOME HWXHEro, NPMMEHSAIOT pacLuenuTenn 1 nnaBkue BCTaBku, obecneyn-
BaloLMe CefleKTMBHOE OTK/II0YEHNE CBEPXTOKOB.

12.1.4 TlpoBepka OTCTPOIKN OT NYCKOBbIX TOKOB

12.1.4.1 [nA npoBepKu OTCTPOLKM OT NYCKOBbIX TOKOB:

a) BPEMSA-TOKOBYIO XapaKkTepuCcTVKy NPOBEpPSeMoro annapara HaHOCAT Ha rpadmk, Ha KOTOPOM TOK OT-
NIOXEH no ocu abcuymce, a BpemMs — MO OCKM OpAMHAT, No 06erM OCAM KOOpPAWHAT UCNOob3yT norapudmm-
Yeckyto LLKany C OCHOBOM B COOTHOWeEHUM 2:1 ¢ 6onee ANUHHLIMW pa3Mepamu no ocu abecumuce nan B cooT-
HoweHun 1:1.

MpumeuyaHue — 34ecb U Janee NPUMEHUTENbHO K aBTOMATWYECKUM BbIK/HOUYATENAM U NPeAoXpaHUTeNsM,
ecnin He TpebyeTcsa pasgeneHne, NpUMeHeH 0606 aloLWmnin TEpMUH «annapar»;

6) Ha TOT Xe rpa vk HaHOCAT NYCKOBYIO XapaKkTepUCTUKy NPUEMHUKA 3/1EKTPOIHEPTUN, HAXoAALWEerocs
B TOW Xe Lenu, 4To 1 NpoBepseMblii annapart;

B) MO B3aMMHOMY PAacno/iOKeHUI0 Ha rpadiuke BPEMS-TOKOBOW XapakTepucTUK1 NpoBepsemMoro anna-
paTta u MyCKOBOW XapakTepuUCTUKN NPUEeMHMKA 3NEKTPOIHEPTUN YOeXatoTCs, YTO HU HA O4HOM M3 y4acTKOB
MyCKOBOW TOK NPUEMHWKa 3/1eKTPO3HEPrny He NpeBbillaeT TOK cpabaTbiBaHNA NpoBepseMoro annapara.

12.1.4.2 Ecnu ycnosue no 12.1.4.1, nepeyncsieHne B), He BbINOJIHAETCA, TO NpegycmarpuBaloT 04HO
W/IN HECKOJIbKO MEPONPUATUIA U3 yncna cnegyowmx:

- BbIOMpAIOT aBTOMaTUYECKUI BblK/lOYaTeNlb, NNaBKyl BCTABKY W. eCin TpebyeTcs, NpefoxpaHuTess ¢
60/1bLWMM HOMUHASIbHBIM TOKOM;
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- YBENNUUBAIOT TOK cpabaTbiBaHUS pacLenutens neperpyskum Wiy MakCMManbHOro pacuenutens asTo-
MaTUYEeCKOro BblK/IOYaTens:
- BbIGMpAIoT NiaBKylo BCTaBKy UIN pacuenuTenb C ApYyroil BpeMs-TOKOBOM XxapaKkTepucTUKOiA.
12.1.5 TpoBepKa YyBCTBUTE/ILHOCTK
12.1.5.1 YyBCTBUTE/IbHOCTb MPEAOXPaHUTENS CUMTAKOT 06ECMNEeUYEeHHO!, ec/in BbIMONIHEHbI TpeboBaHNs
npoBepky Ha GbicTpoAelicTBue no 12.1.7.
12.1.5.2 TpoBepKy YyBCTBUTE/NIbHOCTI aBTOMATUYECKOTO BbIK/OUATENS BbIMOHAT B cleayloLeli no-
cnefoBaTe/IbHOCTU:
a) NpoBOAAT pacyeT MUHUMaJIbHOTO TOKa KOPOTKOrO 3aMblkaHWs B OCHOBHOW 1 pe3epBHON 30HaxX 3aliu-
Tbl no FOCT 28249. npuHumas cnegyloLwine pacyeTHble YC/10BUSA:
1) MecTO KOPOTKOro 3aMblkaHWA — TOYKa CeTW, Y KOTOPOI NOSHOE COMpPOTMB/IEHWE OT UCTOYHMKA
3/1eKTPO3IHEPTUN ABNAETCA HAMOONbLUUM;
2) BWA KOPOTKOrO 3aMblkaHWs — Ayrosoe, B TpexdasHbIX ceTax — 0AHO(a3HoE;
3) cxema ceTn — COOTBETCTBYET MUHUMa/IbHO BO3MOXHOMY 3HAYEHUI0 TOKa KOPOTKOrO 3aMblKaHUs;
4) pexum, npeAwecTBYOLWMNIA KOPOTKOMY 3aMblKaHWI0, — TOK B Lieny paBeH MakcyMasibHO BO3MOX-
HOMY B OTCYTCTBME KOPOTKOK 3amblkaHusl, TemnepaTypa okpyxatoliei cpefibl Hanbosnbliasa Ana knuMaTuye-
CKOro UCMOJIHEHNS NPOBEPAEMOro aBTOMATUYECKOro BbIK/OYaTens,
6) onpenensitoT KO3PPULMEHT YyBCTBUTE/IbLHOCTU 3aLLMTbl B OCHOBHOW U pe3epBHOI 30HaxX 3aluuTbl No
12.1.5.3;
B) OLlEHMBAOT YyBCTBUTE/IbHOCTL 3aluThl No 12.1.5.4.
12.1.5.3 KoadhhuuymeHT 4yBCTBUTENBHOCTY 3aluUThbl K4 BBIYUCAAIOT NO hopmyne

rae /M — MWHVMMasbHBIN TOK KOPOTKOTO 3aMblKaHWsl, MOMTyYEHHbIV Npy pacyeTax no 12.1.5.2, A.
/cp— TOK cpabaTbiBaHWsi MakCMMasibHOTo pacLenuTesnisl aBTOMaTUYecKoro Bbikovatens. A.

12.1.5.4 [NnA OueHKN YyBCTBUTE/IbHOCTU 3alUnNTbl KOIPMULMUEHTbI YYBCTBUTE/ILHOCTU, MOSTyYEHHbIE Mo
12.1.5.3 [dopmyna (59)] AnA OCHOBHOI W pe3epBHOI 30H 3aluTbl, CPABHUBAIT C MpeAesibHO AONYCTUMbIM
3HaueHueM, kotopoe coctasnseT 1,1. Ecnu koadpmumneHTbl HyBCTBUTENBHOCTM 60/bLUE NpeaesibHO AONYCTU-
MOro 3HauyeHus, TO YyBCTBUTE/IbHOCTb 3aLUMTbI CUMTAOT 06ecneyeHHon. Ecnm koadhuuneHTbl YyBCTBUTENb-
HOCTU MeHblle npefesibHO AoMYCTUMOro 3Ha4eHUs Uax pasHbl eMy, TO NpeaycMaTpuBatoT OLHO UM HECKO/b-
KO MeponpusaTUli U3 yncna cnegyrLmx:

- BbIGMpAIOT NNaBKylo BCTaBKy W. ecnu TpebyeTcs, npefoxXpaHnTesb C MEHbLUMM HOMUHA/IbHBIM TOKOM:

- YMEHbLLAIT TOK YCTaBKN MakCMMaslbHOro pacuenuTeniss aBToMaTuyeckoro BblkovaTens;

- BbIGMpAIoT APYroi TMN NNaBKO BCTABKU WM aBTOMATUYECKOro BbIK/OYaTeNs.

Mocne atoro nposepku no 12.1.4.1, 12.1.5.2 n 12.1.5.3 nosTopsatT. ECn 4yBCTBUTENBHOCTL Mepeyunc-
NIEHHbIMW BbIE Mepamu obecneynTb He yAaeTcs, TO AOMyCKaeTCs npu onpeaeneHnn koadduymeHTa yys-
cTBUTENbHOCTY No 12.1.5.3 B dhopmyne (59) ncnonb3oBatb TOK cpabaTbiBaHUS pacuenutens neperpysku as-
TOMaTUYEeCKOro BbIKOHaTENS.

12.1.6 TpoBepkKa ceneKkTUBHOCTYU

12.1.6.1 TpoBepKy CeNEeKTUBHOCTMN BbIMOHAT B cnefytoleli nocnefoBaTeibHOCTY:

a) NMpoBOAAT pacyeT MakCMMasibHOro Toka KOPOTKOro 3aMblKaH/A Ha 3aXKnMMax NposepsiemMoro annapara
no NOCT 28249, npvHuMas cnegyroLline pacyeTHble YyC/10BUsA:

1) MecTo KOPOTKOro 3amblkaHUA — 3aXUMbl MPOBEPSEMOr0 annapara.

2) BWA, KOPOTKOrO 3aMblKaHNs — MeTa/l/Invyeckoe, B TpexdasHblx CeTax — TpexiasHoe;

3) cxema ceTun — COOTBETCTBYeT MakCMMaslbHO BO3MOXHOMY 3HAYEHWNIO TOKa KOPOTKOrO 3aMblKaHus;

4) pexum, npeawecTByOWN KOPOTKOMY 3aMblkaHUO. — TOK B Lienu paBeH Hy/o, Temnepartypa
OKpyXXatoLLein cpegbl — HaumeHbLas Ana KAMMaTtuyeckoro UCMoSIHEHUSI NPOBEPSEMOro annapaTa,;

6) BpeMs-TOKOBYIO XxapakTepuCTUKy NpOBepseMOoro annapara HaHOCAT Ha rpadomk, TpeboBaHus K KOTo-
POMY aHanIornyHbl U3N0XeHHbIM B 12.1.4.1, nepeyncnexue a), 4na NPOBEPKN OTCTPOMKN OT MYCKOBbIX TOKOB:

B) Ha TOT Xe rpavk HaHOCAT BPEMA-TOKOBYIO XapakTepuUCTUKy pacLenuTens aBToMaTuyeckoro BbIK/0-
YyaTens WM NNaBKOW BCTaBKM NpefoxpaHuTens 6amxaiillero Hukxenexallero ypoBHa 3alumThbl.

NMpumeyaHune — Mog 6nXKAKLLIMM HUXKENEXALLMM YPOBHEM 3aLLUTHI B JAHHOM C/ly4ae NOHUMAIOT HUXKHWIA ypo-
BEHb. €C/IM MPOBEPSAIOT annapaT CPeJHEro YPOBHS, U CPefHuWii YypoBeHb, €C/M NPOBEPSIOT annapart BEPXHEro ypoBHS;
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r no B3avMHOMY PacronoXeHU0 Ha rpadmke BpeMSA-TOKOBbIX XapakTepuCcTUK yoexaarTcs, 4To Bpems-
TOKOBas XapaKkTepucTvka annaparta 6vxalillero HKenexaliero ypoBHsi 3almTbl COOTBETCTBYET MEHbLUEMY
BPEeMEHU OTK/TIOUEHUS, HEXEN BPEMA-TOKOBasA XapakTepucTmuka npoBepseMoro annapara, u He nepecekaet-

CA C nocnefHei Ha yyacTke, pacrnosioKeHHOM MeXAy HOMUHa/IbHbIM TOKOM NPOBEPSAeMOoro annapara v Mak-
CMMasbHbIM TOKOM KOPOTKOTrO 3amblKaHus, onpeAenieHHbIM Npy pacyeTe no NepeyncneHmnio a).

12.1.6.2 Ecnu ycnosue no 12.1.6.1. nepeuncneHmne r), He BbINOMHAETCA, TO yBE/MUMBAIOT YCTaBKy Nno
BPEMEHV MakcrMasibHOro pacuenutens npoBepsemMoro aBToMaTMyeckoro BblK/IloYaTens v BelompatoT nnas-

Kyl BCTaBKy npefoxpaHuTens ¢ 60/blUMM HOMUHAIbHbIM TOKOM.

Mocne atoro nposepkun no 12.1.4.1.12.1.5.2.12.1.5.3 n 12.1.6.1 noBTOPSIOT.

12.1.7 MNpoBepka Ha 6bicTpoaeicTBmE

12.1.7.1 TNpoBepka Ha bbICTpoAECTBUE 3aK/TlO4aeTCs B

- NpOBEpPKEe CeYeHUss NPOBOAHVNKOB Ha TEPMUYECKYI CTOWKOCTb Y HEBO3ropaeMoCTb Npu KOPOTKOM 3a-
MbIK&HUK, KOTOPYIO BbIMOIHAIOT Mo 9.6;

- NpOBEpPKe aBTOMaTUYECKOro BbIK/loYaTeNs UK NpefoxXpaHuTensa No nepepbiBy NUTaHUs, KOTOPYIO Bbl-
nosHaT no 12.1.7.2; 12.1.7.3.

12.1.7.2 nA npoBepKn aBTOMaTUYECKOro BbIK/OHaTENA WU NPefoXpaHUTesns no nepepbiBy nuTaHus
no BPeMs-TOKOBOI xapakTepucTuke NpoBepsemMoro annapara onpegenstoT BpeMsi ero cpabatsiBaHUst Npu Mu-
H/UMa/IbHOM TOKe KOPOTKOrO 3amblkaHus, noslyyeHHoM no 12.1.5.2. nepeuncnenuvs a) 1>—a) 4).

BbicTpoaelicTBMe aBTOMATUYECKOrO BbIK/lOUaTeNA AN NpeoXpaHnTens cuMTaloT o6ecneyeHHbIM, ecnm
Bpems ero cpabaTblBaHUS NPy MUHUMaSIbHOM TOKE KOPOTKOrO 3aMblkaHWs He mnpesbiwaeT 1 c.

12.1.7.3 Ecnu ycnosue 12.1.7.2 He BbINO/IHEHO, TO NpeAycMaTpusatoT O4HO UNN HECKOJSIbKO Meponpu-

ATUIA U3 Yncna cnepyroLmx:

- BbIOMpalOT NNaBKyo BCTaBKy W. ecnin TpebyeTcs, npefoxpaHnTeslb ¢ MEHbLUMM HOMUHa/IbHLIM TOKOM;

- YMEHbLLAT TOK YCTaBKN pacuenuTens neperpysku Wanm MakcumasibHOro pacuenutens asTomatuye-
CKOrO BblK/lOUaTens;

- BbIOMpaloT ApYrovi TMn naaBKol BCTaBKW MW aBTOMATMYECKOro BbikvaTens.

Mocne atoro nposepkun no 12.1.4.1.12.1.5.2, 12.1.5.3, 12.1.6.1 n 12.1.7.2 NOBTOPSAIOT.

12.1.8 MNpoBoOpKa Ha OTK/IK YAy CNOCO6HOCTb

12.1.8.1 [Ansa npoBepkn aBTOMaTUYECKOro BblK/IoYaTENA WM NPpefoXpaHuTens Ha OTKYaloLLly cno-
COGHOCTb BbIYNCASAIT KO3ULMEHT MOLLHOCTM Lenu cos dno gopmyne

(60)

roe R — akTMBHOe conpoTuBieHue Kkabens, nonyvyeHHoe no 9.5.2 [chopmyna (13)]. Owm;
X — MHAOYKTMBHOE ConpoTuBEeHWe kabens, nonyyeHHoe no 9.5.3 [cpopmyna (14)]. Om.

12.1.8.2 OTKNOYaoLLy0 CNOCO6HOCTb aBTOMATUYECKOrO BbIKIOUaTeNss cumTatoT obecneyveHHoin npu
0lHOBPEMEHHOM BbINO/IHEHWUW CNEeAYOLLNX YCNOBUIA;

-MUHUMaNbHbIA TOK KOPOTKOrO 3aMblkaHUsl, NOMy4YeHHbli npu pacyete no 12.1.6.1, nepeuucne-
HUA @) 1)—a) 4). He npeBbIWaeT HOMVHANbHYK Hanb0/bLIYI0 OTKIOYAOLWY CNOCO6HOCTL aBTOMaTUYeCKoro
BbIK/IOYATENA, 3HAYEHME KOTOPOW NPUHUMAIOT N0 TEXHUYECKON [OKYMEHTaLun U3roToBuTeNs;

- KO3(hPULMEHT MOLLHOCTM Lienu, Nofy4veHHbIn no 12.1.8.1 [bopmyna (60)], He MeHbLLe Ko3hduLumeHTa
mowHocTh no MOCT P 50030.2—2010 (nognyHkT 8.3.2.2.4. Tabnmua 11). COOTBETCTBYIOLWEr0 HOMUHA/IbHO
Hanb6oblUel OTKYaKLWein cnocobHOCT aBTOMATUYECKOIO BbIK/IlOYaTesNs.

12.1.8.3 OTk/I04aoLLYH CNOCOGHOCTb NPeAoXpaHNTeNs cuMTaloT obecneyeHHol npu oAHOBPEMEHHOM
BbINO/THEHWUW CreAyoLNX YCNOBUIA;

-MVWHVMMa/bHbIA TOK KOPOTKOrO 3aMblKaHWsi, NOJlyYeHHbli npu pacueTe no 12.1.6.1. nepeuuncre-
HUA a) 1)—a) 4), He npeBblllaeT HOMWHAa/IbHYIO OTK/OYatoLLYy0 CMOCOBHOCTbL NpefoXpaHuTens, 3HadeHune
KOTOPOI NPUHMUMAIOT NO TEXHWNYECKOW AOKYMEHTaLMN N3roToBuUTeNs;

-KO3(h(PMLUMEHT MOLHOCTY Lenu, nony4yeHHblt no 12.1.8.1 [chopmyna (60)], He MeHblle Ko3aduun-
eHTa MmolyHocTy no FOCT IEC 60269-1—2016 (nyHkT 8.5.2. Tabnuua 20), COOTBETCTBYHLLEr0 HOMUHABLHOW
oTKoYarLeli Cnoco6HOCTN NpeoxpaHnTens.

12.1.8.4 Ecnn ycnosusi no 12.1.8.2 unn 12.1.8.3 He BbINOJIHEHbI, TO BbIOUPAKOT NpefoXpaHNTelb Uan
aBTOMaTUYecKuid BbikoYaTenb ¢ 60MbLueli oTKYalLWwel CNoCO6HOCTLIO.

Mocne atoro nposepkn no 12.1.4.1,12.1.5.2,12.1.5.3,12.1.6.1,12.1.7.2,12.1.8.2 1 12.1.8.3 NOBTOPSAIOT.
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12.2 CeTn NOCTOAHHOIO U BbINPAM/IEHHOIO ONEepPaTuUBHOrO TOKa

12.2.1 O6wwmii nopafok BbiI6opa aBTOMaTUYECKMX BblikNouaTenein n npegoxpaHutenei

12.2.1.1 Bbi6op aBTOMATU4YECKMX BbIKAOHYATENel 1 npefoxpaHuTenein BbIMOMHAKT B Cheayllem
nopsigke:

- NPOBOAAT NpefABapuTeNbHbIi BbIGOP N0 yCNoBMAM akcnayaTauun no 12.2.2;

- NMPOBOAAT NpefBapuTeNbHbIA BbIOOP BPEMS-TOKOBOI XapakTepucTuky no 12.2.3:

- NPOBEPSIT OTCTPOLiKY OT NYCKOBbIX TOKOB Mo 12.2.4;

- NPOBEPSAIOT YyBCTBUTENLHOCTL MO 12.2.5;

- NPOBEPSIOT CeNEeKTUBHOCTL MO 12.2.6 (3a UCKNoYEeHNEM aBTOMAaTMYECKUX Bblk/louaTenein u npegoxpa-
HUTenel HUKHEro ypoBHS 3alLuThbl):

- MPOBEPSIIOT Ha bbicTpoaelicTBMe No 12.2.7;

- NMPOBEPSIOT Ha OTKOYAKLLY CNOCO6HOCTL no 12.2.8.

12.2.1.2 Bbl6op aBTOMaTUYECKMX BbIK/OUATENEN U NpefoXpaHuTeNeli BbINOMHAT BHaYane Ans HUX-
Hero ypoBHs 3alluTbl, 3aTeM /15 CPpefHero ypoBHs 3alinTbl (MPU ero Haivuumn) 1 3aBepLuatoT 419 BepPXHero
YPOBHS 3alUUTbI.

MpumeyaHne — HauMeHOBaHWS YPOBHE 3aLUTbl N TPEGOBAHUS K HUM NPUBEAEHbI B 6.4.2—6.4.4.

12.2.2 TpepBapuTenbHbIl BbIGOP NO YCAOBUSAM 3Kcnayatauum

12.2.2.1 MNpuMeHAIOT aBTOMaTUYeCKMe BbIK/ToYaTeNnn v npefoxpaHuTeny, npefHasHayeHHble 41a pa-
60Tbl B 3/IEKTPUYECKNX CETAX NMOCTOSAHHOIO TOKa.

12.2.2.2 TpUMEHAIOT ABYXNONIOCHbIE aBTOMATUYECKNe BbIK/OYaTeNN U NPefoXpaHuTenu ¢ naaskumm
BCTaBKaMu B 0601X Mosntocax.

12.2.2.3 HomuHasbHOE HanpshkeHre aBTOMaTUYeCKOro BbIK/TUaTeNV WU NpefoxpaHuTens OO/HKHO
OblTb HE HUXXEe HOMWUHA/IbHOTO HaNPSXXEHUS 31EKTPUYECKOl ceTu.

12.2.2.4 [ins Bbibopa HOMUHABHOIO TOKa aBTOMaTNYECKOro BbIktloYaTenn nnn npefoxpaHnTens onpe-
OensoT NPOAC/IKUTENBHBIV pacyeTHbIN TOK. nA annapaTos, 3aluLlatoLnx BbIXOAHYO Lienb 3apsgHo-noasa-
pAagHoro npeobpasoBaTensi, MPOLOMKUTENbHBIA pacyeTHbI TOK /p. A, BblUMCAAIOT No hopmyne

/P=1.15W (61)
rae /u3Y — HOMUHaNbHBIA TOK Ha BbIXOAe 3apsano-noa3apsgHoro npeobpasosatesnid. A. NPUHUMAEMBIA MO
TEXHUYECKOl [OKYMEHTaLNN N3roTOBUTENS.
[nsa annapaToB, 3alMaloLmnx Lenn Bcex 0CTasibHbIX Ha3HauYeHWi, NPOAOC/HKUTENbHBIA pacyeTHbIA TOK
/p. A. BblUMCAAKOT No hopmyne

/Ip = [/nocTt - 0.4/m. (62)
roe /mCl— ToK, AANTETIbHO NpOTeKaloLWmii B LLen B HOPMasIbHOM pexume ee paboTbl. A;

/x0— TOK Hanbonee MOLLHOTO U3 NPMEMHUKOB 3/1IEKTPO3IHEPIK, NpoTeKalLlwmii yepes annapart KpaTko-
BpeMeHHOo, A.
HoMMWHasbHbI TOK aBTOMaTUYECKOro BbiK/llOYATENsA UMW NPeAOXPaHUTENS BbIOUPAOT N3 HOMUHA/bHbIX
PSAO0B, YCTAHOB/IEHHbIX B TEXHUYECKOW AOKYMEHTaLUW WU3roToBUTENS, Takum o6pas3om, 4Tobbl obecneuymBa-
N0Cb BbINOJIHEHNE HEpaBeHCTBa

Kom 5 V (63)

rae /viomM— 3HauyeHne HOMUHaIbHOTOo ToKa, H6nxalilee MeHbllee Mo OTHOLIEHWIO K NPOAO/MKUTENNbHOMY pac-
YEeTHOMY TOKY. A;

| — NPOAO/MKNTENbHBIA pacyeTHbI TOK. NOMyYeHHbI no popmynam (61) unm (62). A.

12.2.3 MpegBapuTesnbHbIl BbIGOP BPEMA-TOKOBOI XapakTepuUcTuKm

Mpwn BbIGOPE BPEMS-TOKOBOW XapakTepucTUKL pacLennTens aBToMaTuyeckoro BblktoyaTensa uav nnas-
KO BCTaBKU NpefoxpaHuUTens pykoBOACTBYIOTCA CneAyoLMu npasuiamm:

- BbIGMpaloT nnaBkMe BCTaBkM Tuna «gG» UM MakcrMasibHble pacuenuTeny ¢ TOKOM cpabaTtbiBaHusA He
MeHee NMATUKPATHOro 3Ha4YeHWss HOMWHAa/IbHOTO TOKa pacLenuTens:

- Ha BCeX YPOBHSAX 3al1Tbl, KPOME HWKHEro, NPUMEHSII0T pacuenuTenn v nnaskue BCTasku, obecneym-
BallLe ceNeKkTMBHOE OTK/II0YEHNE CBEPXTOKOB.

12.2.4 TpoBepka OTCTPOIKM OT MYCKOBbIX TOKOB

MpoBepky OTCTPOIKM OT NyCKOBbIX TOKOB MPOBOAAT B MOPSAAKE, aHa/NIOTMYHOM M3/M0XeHHOMY B 12.1.4
Ansa ceTeli COGCTBEHHbIX HYX[, W CEeT NepeMeHHOro onepaTuBHOro TOKa.
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12.2.5 MNpoBepka YyBCTBUTENbHOCTHU

12.2.5.1 YyBCTBUTENbHOCTb NPEAOXPAHUTENIA CUMTAOT 06ECcneyYeHHoR, ecnn BbINOIHEHbI TPe60BaHMS
NpoBepKM Ha 6bicTpogelicTBre no 12.2.7.

12.2.5.2 TMpoBepKy YyBCTBUTE/IbHOCTV aBTOMATUYECKOrO BbIK/IHOYATENSA BbINOMHAIT B CrieAytoLiei no-
cnefoBarelbHOCTH:

a) NpoBOAAT pacyeT MUHUMAsIbHOTO TOKa KOPOTKOrO 3aMblkaHUsl B OCHOBHOW M pe3epBHON 30Hax 3aLiu-
Tbl Mo FOCT 29176. npuHumasn cnepytoLlne pacyeTHble YCN0BUsA:

1) MecTo KOPOTKOro 3aMblKaHUA — To4Ka CeTW, y KOTOPOi OMMUYEeCKoe CONPOTUBEHNE OT UCTOYHMKA
31EKTPO3HEPTUMN ABASETCA HAWGObLLNM:

2) BWA KOPOTKOrO 3aMblkaHus — [yrosoe.

3) cxema ceT — COOTBETCTBYET MUHUM&a/IbHO BO3MOXHOMY 3HAYEHWUIO TOKa KOPOTKOrO 3aMblKaHUS;

4) pexum, npeaLlecTBYOLWMNA KOPOTKOMY 3aMbIKaHWI0. — TOK B LieNW paBeH MakchMasibHO BO3MOX-
HOMY B OTCYTCTBME KOPOTKOrO 3aMblkaHus, TemMnepaTypa okpyxatolleid cpefbl — Hanbonblwasn gna knmmaTu-
YeCcKOro UCMOJSIHEHNA NPOBEPSAEMOro aBToOMaTNYeCcKoro Bblk/ouaTessi, BHyTPEHHee COMpoTuB/eHWe baTapeun
akKymynsaTopoB B 1.5 pa3a Bbllle 3Ha4YeHWs, yka3aHHOTO B TEXHWYECKON AOKYMeHTaLnn N3rotoBuTens;

6) onpefenaloT KOIMULMEHT YyBCTBUTENBHOCTM 3aLUTbl B OCHOBHOI 1 pe3epBHOI 30HaX 3aluTbl 1
OLLEHUBAKT YYBCTBUTENBHOCTb 3awnTbl no 12.2.5.3;

12.2.5.3 KoathhnuneHT YyBCTBUTENBHOCTM 3alUUTbl BbIYMUCAOT U YYyBCTBUTE/IbHOCTb 3alUTbl OLEHU-
BalOT B NOpsfKe, aHa/IOTMYHOM M3M0XeHHOMY B 12.1.5.3 n 12.1.5.4 ana ceTeil COBCTBEHHbIX HYXA U nepe-
MEHHOro onepaTuBHOro TOKa.

12.2.6 TNpoBepka CeneKTUBHOCTH

MpoBepKy CeNeKTMBHOCTUN BbINOJTHAOT B NOPSAKE, aHaNOTMYHOM U3/I0XeHHOMY B 12.1.6 ons ceTeil co6-
CTBEHHbIX HYX/ 1N NMepeMeHHOro onepaTtmBHOro Toka. PacyetT makCMmMasibHOro TOKa KOPOTKOro 3aMblKaHUA Ha
3aXuMax nposepsemMoro annapara BbinonHawT no FOCT 29176.

12.2.7 MNpoBepka Ha 6bicTpoaecTBNE

MpoBepka Ha 6biCTpOAENCTBMNE 3akNovaeTcs B;

- MPOBEpPKE CeyYeHUs NMPOBOAHMKOB Ha TEPMUYECKYI0 CTOMKOCTb W HEBO3rOpaeMoCTb Mpu KOPOTKOM 3a-
MbIK&HUWN, KOTOPYIO BbIMOHAOT No 9.6;

- NPOBEpPKEe aBTOMATUYECKOro BblIK/loYaTens uan npefoxpaHuTens no nepepbisy NUTaHUs, KOTOPYO Bbl-
MOJHAKT B NOPSAKE, aHANIOTMYHOM U3N0XEHHOMY B 12.1.7.2 aons ceTeli COGCTBEHHbIX HYXA ¥ NepemMeHHOro
onepaTtuBHOrO TOKa.

12.2.8 MNpoBepka Ha OTK/YalLLy CNOCOBHOCTb

12.2.8.1 N5 npoBepkn aBTOMAaTUYECKOro Bblk/IoYaTeNna Wi npefoxpaHuTesns Ha OTKYaloLyo cno-
COBHOCTb BbIYMCASAKT NOCTOSAHHYI0 BPEMEHM Lienu T. ¢, no hopmyne
X
6184 (64)

roe X — MHAYKTUBHOE COMNpoTUBAEHne kabens, nonyyeHHoe no 9.5.3 (dpopmyna (14)], Owm;
R — akTuBHOe conpoTuBneHne kabens, nonyyeHHoe no 9.5.2 [dopmyna (13)]. Om.

12.2.8.2 OTKAKYaAKOLWYH CMNOCOOGHOCTbL aBTOMATUUYECKOTO BbIKIOUATENS CUMTAT 06ecneyvyeHHon npu
0/iHOBPEMEHHOM BbINOMHEHWUW CreAyoLMX YCNOBUIA;

- MUHUMasIbHBIA TOK KOPOTKOrO 3aMblkaHusi, MOMlyYeHHbI npu pacyeTe no 12.2.5.2. nepeuwncne-
HUA @) 1)—a) 4). He npeBbIWaeT HOMUHANbHYI0 Hanbo/bLUYH OTK/YaOLLYI0 CNOCO6HOCTL aBTOMaTUYECKOro
BbIK/lOUaTENS, 3HAYEHME KOTOPOW NPUHUMAIOT N0 TEXHUYECKON AOKYMEHTaLUn U3roToBuTens;

- NOCTOSIHHAs BpeMeHu Lenu, nonydyeHHas no 12.2.8.1 (cdpopmyna (64)], He MeHbLUE NOCTOSHHON BpeMe-
H¥ no FOCT P 50030.2—2010 (noanyHkT 8.3.2.2.4. Tabnuua 11). cOOTBETCTBYHOLLEN HOMUHA/IBHOW Hanbob-
Leli oTK/IIoYatoLLeil CNoCO6HOCT aBTOMAaTUYECKOrO BbIK/IIOYATENS.

12.2.8.3 OTK0YatoLLYy0 CNOCOBHOCTb NPefoXpaHnuTens cunTatoT o6ecneyeHHol npyu ogHOBPEMEHHOM
BbINO/THEHNW CMeAYoLLMX YCNOBUIA:

- MUHMMasibHbIA TOK KOPOTKOrO 3aMblKaHWsi, MOMY4YEHHbI npu pacueTe no 12.2.5.2. nepeuuncre-
HUA a) 1)—a) 4), He npeBbIWaeT HOMUHAMbHYIO OTK/YaloLLYy0 CNOCOOGHOCTb NpeAoXpaHuTens, 3HaveHune
KOTOPOI NPUHMUMAIOT NO TEXHWYECKON AOKYMEHTaLMN N3roToBuUTeNs;

- MOCTOSAAHHAsA BPEMEHU Lenu, nonyvyeHHas no 12.2.8.1 [dhopmyna (64)], He MeHbLUEe NOCTOAHHONI Bpeme-
H¥ no FOCT IEC 60269-1—2016 (nyHkT 8.5.2. Tabnmua 21), COOTBETCTBYHLLE HOMUHA/ILHON OTKYatoLLel
CNOCOBHOCTU NpefoxpaHnTens.

12.2.8.4 Ecnu ycnosus no 12.2.8.2 nnm 12.2.8.3 He BbINOMIHEHbI, TO BbIGMpalOT NpefoxpaHuTesb Uim
aBTOMaTUYeCcKuii BbiK/IloYaTe b ¢ 60/bLueli oTKAoYaKLweli CnoCO6HOCTbIO.

Mocne aToro nposepku no 12.2.4.1,12.2.5.2,12.2.5.3.12.2.6.1, 12.2.7.2, 12.2.8.2 1 2.2.8.3 NOBTOPSIOT.
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MpunoxexHue A
(o6a3aTenbHoe)

CTPYKTYpHO-(hyHKLMOHANbHbIE CXEMbI pacnpejeneHus 1 nepefayn aneKTpoaHeprum
B CeTV COBCTBEHHbIX HYXJ MOACTaHUWIA

CTpYKTYpPHO-(DYHKLMOHA/bHbIE CXEMbI pacnpefeneHnsi n nepefadn 371eKTPO3IHepPruu B CeTU COBCTBEHHbIX HYX[,

NoACTaHLMIA NokasaHbl:
-ANS TATOBOW MOACTAHUMMU C ABYMS OCHOBHbIMW U OQHWUM Pe3epBHbIM TpaHcopMaTopamMn COGCTBEHHBIX HYXA,

[U3enb-reHepaTopHbIM arperatom ¥ CUCTEMaMy TOKOBeAyLMX NPOBOLHWMKOB M 3a3emnenusi TN-C-S u IT (cM. pucy-

HOK A.1);

- LA TArOBOW UM TpaHChOPMaTOPHOI NOACTAHLMM C IBYMS OCHOBHbLIMU U OAHUM PE3€PBHbLIM TpaHcopmMaTopamu
COBCTBEHHbIX HYX[, AU3€e/b-TeHepaTopHbIM arperaTomMm W CUCTEMOI TOKOBeAYyLUX NPOBOAHUKOB W 3a3eMneHus TN-C-S
(cm. pucyHok A.2);

-ANA TATOBOI UM TpaHcopMaTOpHO NoACTaHLUN C ABYMS OCHOBHbIMY TpaHchopMaTopamy CO6CTBEHHbIX HYXa,
[M3enb-reHepaTopHbIM arperaToM ¥ CUCTEMON TOKOBEAYLLMX NPOBOAHMKOB W 3a3eMeHust TN-C-S 6e3 pe3epBHOro TpaHc-

chopmaTopa CO6CTBEHHBIX HYX/ (CM. pucyHoK A.3);
-ANA TAroBoOl MOACTAHUMW C OAHUM OCHOBHbIM W OAHWUM pe3epBHbIM TpaHcopmMaTopaMu COBCTBEHHbIX HYXJ,

[M3enb-reHepaTopHbIM arperaTtom U cMCTEMaMu TOKOBEAYLLMX MPOBOAHMKOB W 3a3emneHus TN-C-S wu IT (cm. pucy-
HOK A.4).
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* Mo 5.6.2.3, Tabnuua 4.
** o 5.6.3.2. Tabnuua 7.
"m Mo 5.6.2.6, Tabnuua 6.

71.1.71.2 —OCHOBHble TpaHcgopmaTopbl CO6CTBEHHbIX HYX /A (5.32.3: 5.3 2.5). 72 - pe3epBHbIii TpaHCHOpPMAaTOpP CO6GCTBEHHbIX HYX/A

(5.32.4: 5.32.5). 73.1. 732 — pasgenutenbHole TpaHchopmaTtopbl (5.32.5: 5.32.7): G — fAu3enb reHepaTtopHblit arperat (5.3.3); 1CLU

HICH. 2CW HIFCH — nepBas u BTOpas cekynu CO6OPHbLIX WWUH pacnpefennTeslbHO YyCTpoiicTBa HerapaHTUPOBAHHOTO NMUTaHUA cO6-

CTBEHHbIX HYX /€ CUCTEMOI ToKoBeAyL UX NPOBOAHUKOB U 3a3emneHusa Tte-S (5.62.1 —5.52.5); Cll TCH — c60pHble WKHbI pacnpeje-

NINTENbHOMO YCTPONCTBA rapaHTMPOBAHHOTO NUTAHUA COBCTBEHHbLIX HYXf (5.6.3); CLU (T -- c60pHbIe WKUHbLI pacnpesennuTenbHOro ycTpoii-

cTBa COGCTBEHHbLIX HYX/A C CUCTEMON TowacAyuux NpoBOAHUKOB W 3azemneHnn IT <5662.6). ABP — ycTpoiicTBo aBTOMaTU4Y€CKOro
BK/IOUEHUs pe3epsa.

LW TPUXOBLIMU NUHUAMMN NOKa3aHbl TPaHULbl YYaCTKOB CETU C Pa3NMUHbIMKN pexumamun paGoynx NPOBOAHUKOB 1 3a3eMeHuns
Tpe6oBaHusa k pasgenerHnio PEN-npoBoagHuka Ha PE- n N -npoBogHukn — no 52.1.4

PucyHok A.1 — CTpPYKTYPHO-(PYHKLMOHAIbHAA CXEMA CETU COBCTBEHHBIX HYX/ TATOBOW NOACTAHLMM C ABYMS OCHOBHbLIMU

M OfH/M pe3epBHbIM TpaHcdopmMaTopamy CO6CTBEHHbIX HYX/A, AN3e/b-TeBepaTOPHbIM arperatom n cuctemamu Tokoseay-
LWMX NPOBOAHMNKOB 1 3a3emnenna TN-C-S un IT
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' Mo 5.6.2.3. Tabnuua 4.
** Mo 5.6.3.2. Tabnuua 7.

71.1, T1.2 — OCHOBHble TpaHchopMaTopbl CO6CTBEHHbIX HYXA <5.3.2.3; 5.3.2.5): 72 — pe3epBHblii TpaHChopmMaTop COGCTBEHHbIX HYX/A

(5 324; 6.3.2.5); G — guaenb-rcuepatopHbin arperat (6.3.3); 1CWl HIFCM. 2CWl HFCH — nepBas u BTOpas cekuuu C60PHbIX WKUH pac-

npeAenuTenbHOro ycTpoiicTBa HerapaHTUPOBAHHOTO NUTAHNA COBCTBEHHbBIX HYX/ C CUCTEMOI TOKOBEeAYL UX NPOBOAHUKOB U 3a3eMNEHNSA

TN-S (5.6.2.1—5.6 2.5). Cll TCH — c6OpHbI€ WKHbI pacnpeaenuTenbHOro yctpoiictea lapaHTMpo8aHHO0 NUTaHUs COGCTBEHHbIX HYXA
(5.6 3); ABP — ycTpoiicTBO aBTOMaTU4YECKOTO BK/IIOYEHUSI pe3epBa

W TPUXOBLIMU NMHUSMN NOKa3aHbl FPaHNLbl Y4aCTKOB CeTU C Pa3NMUYHbIMW pexumamu paboynx NnpoBOAHUKOB 1 3a3eMNEHUS.
Tpe6oBaHusa k pasgeneHunio PEN-nposoguuka Ha PE' u N-npoBoAHukM — no 5.2 1.4

PucyHok A.2 — CTpYKTYpPHO-(DYHKLMOHA/IbHAA CXEMa CETU COGCTBEHHbLIX HYXJ TArOBOW MU TpaHcdopMaTopHOW nofa-

CTaHUUWN C ABYMS OCHOBHbIMW W OfHWM pe3epBHbIM TpaHchopmaTopaMu COBCTBEHHbIX HyX[, AU3eflb-TeHepaTopHbIM
arperaToM U CUCTEMOW TOKOBeAYyLLMX NPOBOAHMKOB U 3a3emneHust TN-C-S
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* Mo 5.6.2.3, Tabnuua 4.
** [0 5.6.3.2. Tabnuua 7.

r1.1, 712 —ocHoBHble TpaHcopMaTopbl COGCTBEHHbIX HYXA (5.3.2.3; 5.3.2.5); G —paun3enb reHepatopHblii arperat (5.3.3); 1CLW HICH,

2CW HFCH — nepBas ¥ BTOpas cekyWn C60PHbIX WWUH pacnpefenuTenbHOro ycTpoiicTBa HerapaHTMPOBAHHOIO NMUTAHNA COBCTBEHHBIX

HYX/, C CUCTEMOI TOKOBeAYLNX NPOBOAHUKOB 1 3a3eMneHuns TN-S (6.6.2.1—5.8.2.5); Cll TCH — c6opHble WKHbI pacnpeAennTenbHoOro
yCTpoiicTBa rapaHTUPOBAHHOTO NUTAHUA COBCTBEHHbIX HYX A (5.6.3).

LUTDMXOBI:IMI/I NMUHUAMUN NOKa3aHbl rpaHUUbl y4acTKOB CETU C pas3/INdHbIMN pexnmamun paﬁo‘-llll)( NPOBOAHWKOB U 3a3eM/ieHusa
Tpe6oBaHus k passenenuo PEN-nposogHuka Ha PE- u N-npoBojHukun — no 5.2.1.4

PucyHok A.3 — CTpYKTYpHO-(pYHKLMOHA/IbHAsA CXemMa CeTU COBCTBEHHbIX HYXJ TATOBOW WAW TpaHcGOpMaTOpHON MoA-

CTaHUWU C 4BYMSI OCHOBHbIMM TpaHCOPMATOpaMu COBCTBEHHbIX HYXJ, AW3eNb-TeHepaToOpHbIM arperatom u CUCTEMOIA
TOKOBEAYLLMX NPOBOAHUKOB U 3a3emsieHnst TN-C-S 6e3 pe3epBHOro TpaHchopmaTopa COGCTBEHHbIX HYX[,
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* Mo 5.6.2.3. Tabnuua 4.
*e 0 5.6.3.2. Tabnuua 7.
*e* M0 5.6.2.6. Tabnuua 6.

Ml — OCHOBHOW TpaHcopmaTop co6CTBEHHbIX HYX A (5.3.2.3: S.3.2.5). 72 — pe3epBHblii TpaHchopmaTop co6CTBEHHbIX HYX A (5 3.2.4;
5.3.2.5); 73 — pasgenutenbHblit TpaHchopmatop (5.3 2.5; 5.3.2.7). G - pauscnb-rcHcpaTtopkblit arperat (5.3.3); ClI HFCH — Hecek-
UNOHNUPOEaHHbIC COOPHbIE LWUHLI pacnpeAenuTeNbHOro ycTpoicTBa HErapaHTUPOBAHHOTO NUTAHNA COGCTBEHHbLIX HYX/J C CUCTEMOI To-
X0eoAyWnx NpoBOAHNKOB 1 3a3emnenuns TN-S (5.62.1—5.6.2.S); Cll TCH — c60pHble WKHbLI pacnpeAennTenbHOro ycTpoiicTea rapaH-
TUPOBAHHOTO MUTAHUA COGCTBEHHbIX HYXf (5.6.3); CLI IT — c6opHble WWHbI pacnpefennTeNbHOro yCTpoiicTBa COGCTBEHHbIX HYX[ C
CUCTEMOi ToKoeeAylW X NPOBOAHNKOB 1 3a3emneHus IT (5.6 2.6); IBP — ycTpoiicTBO aBTOMATMYECKOrO BK/IIOUYEHNA pe3epBsa.

LW TPUXOBBLIMU TMHUAMM NOKa3aHbl FPaHNULbl Y4AaCTKOB CETU C Pa3INYHbIMU peXuMamMn paGoynx NPOBOAHUKOB U 3a3eMNeHNs.
Tpe6oBaHua » pasgenedunio PEVN-nposognuka Ha PE-un N-npoaogHukun — no 5.2.1.4

PucyHok A.4 — CTpPYKTYpPHO-(PYHKLMOHA/IbHAsA CXeMa CeT COGCTBEHHbIX HYX/, TArOBOl NOACTAHLUMMW C OAHUM OCHOBHbIM 1

O/IHUM pe3epBHbIM TpaHcopmaTopamu CO6CTBEHHBIX HYXA, AN3eb-reHepaTopHbIM arperatoMm u cuctemamu ToKkoBeay-
LWKUX NPOBOAHMKOB U 3a3emnieHna TN-C-S u IT
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Buénunorpadusa

CTpounTenbHble HOpMbI 1 NpaBuna [MoxapHaa 6e30MacHOCTb 34aHnii U COOpPYXEeHWUi (MPUHATLI 1 BBeAEHbl B Aeii-
Poccuiicxoin ®epepaymmn cTBUe noctaHoBneHnem MuHcTpos Poccun ot 13 deBpana 1997 r. Ne 18-7)
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YK 621.316.1:006.354 OKC 45.020 OKnaz 711

KnioueBble Cfl0Ba, 3MEKTPUYECKMe CeTU COGCTBEHHbIX HYXZ W OMNEepaTMBHOTO TOKA, XXee3HOLOPOXHast
TAroBas NOACTAHLYMSA, XeNe3HOLOPOXHas TpaHcopMaTopHas NOACTaHLMsA, IMHEHOO YCTPOMCTBO CUCTEMBI
TATOBOTO 3/1EKTPOCHAGXEHMUS, TEXHUYECKNE TpeGoBaHUs, NPOEKTMPOBaHWE, CeTb COGCTBEHHbLIX HYX[, CeTb
MOCTOSIHHOTO (MEPEMEHHOT0, BbINPSIMIEHHOTO) OMEPATUBHOMO TOKA, TPaHCOPMATOP COGCTBEHHBLIX HYXA,
[u3enb-reHepaTopHblii arperar, MeTog(bl) pacyeta, KOPOTKME 3aMblkaHWs, 3alyUTa OT KOPOTKMUX 3aMblkaHuii
U neperpysku, pacnpegenutenbHoe YCTPOMCTBO, YCTPOWCTBO TOKOBEAYLUMX MPOBOAHUKOB U 3a3eM/ieHus,
G6aTapesi akkymyfnsToOpoB, 6aTapes WOHWCTOPOB, CceveHue, kabesb, aBTOMATUYECKWA BbIKIKOYATENb,
npeaoxpaHuTeNb, NOTEPU HAMPSHKEHNS
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