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HHpopMmanus npeaocTasieHa ¢ caiiTa KOMIaHUH k)OO "CTaHnapTCeanc"|

FOCT P 52565-2006

Mpynna E72
HALMOHATNBbHbIA CTAHOAPT POCCUNCKOW ®EOEPALIMU

BbIKITIOYATEJIU NEPEMEHHOIO TOKA HA HATMPAXEHUA OT 3 A0 750 KB
OBLUMUE TEXHUYECKHUE YCITOBUA

ALTERNATING-CURRENT CIRCUIT-BREAKERS FOR VOLTAGES FROM 3 TO 750 KV. GENERAL
SPECIFICATIONS

OKC 29.130.10
OKI134 1410

[ata BBegeHunsa* 2007-04-01
* [Ins BbIkNtoyaTenen, paspabotaHHbix Ao 1 aHBapa 2007 r., gencteyet TOCT 687-78.

NMPEOUCIOBUE

Llenn n npuHumMnbl ctaHaapTMsauum B Poccuinckon ®efepauun yctaHoBneHol PefepanbHbiM 3akoHOM OT 27 Aekabps
2002 . N 184-®3 "O TexHu4eckoMm perynvpoBaHuu", a npasuna nNpUMeHeHWs HauuoHanbHbIX CTaHgapToB Poccuiickomn
®epepauun - FOCT P 1.0-2004 "CtangapTtumsauus B Poccuiickon Pepgepaumnmn. OCHOBHbIE NONOXeHUs",

CBepneHusa o ctaHpapTe

1 PASPABOTAH OAO "HayuHo-nccnegosaTternbCkMin MHCTUTYT anekTpoaHepreTukn" (OAO "BHUU3"), NocyaapcTBEeHHbIM
YHUTapHbIM npeanpuatTmem "BcepocCUMCcKUn aneKTPOTEXHUYECKUA MHCTUTYT uMeHn B.U.Nlennna" (MY "BON")

2 BHECEH TexHuyeckum komuTeTom Mo craHgaptusaumm TK 37 "OnektpoobopynoBaHue ans nepegauu,
npeobpasoBaHns 1 pacnpeaeneHns anekTpoaHeprumn”

3 YTBEP>XOEH W BBEOEH B OEWCTBWE [pvkasom degepanbHOrO areHTCTBa MO TEXHUYECKOMY pPErynvupoBaHMIO U
meTponorum ot 23 aerycta 2006 r. N 170-cT

4 B HacTosilem CTaHgapTe y4TeHbl OCHOBHble HOpMaTUBHbIE MOJTIOXEeHUA crnefyouwmnmx MmexagyHapoAHbIX CTaHOapTOB:

M3K 62271-100:2001 "KommyTauuoHHas annapaTypa v annapaTtypa ynpasneHus BbICOKOro HanpsbkeHus. Yacte 100:
BoblkntoyaTtenn nepemeHHoOro Toka Bbicokoro HanpsikeHus" (IEC 62271-100:2001 "High-voltage switchgear and controlgear.
Part 100: High voltage alternating-current circuit-breakers");

M3K 60694:1996 "O6wune TpeboBaHMA ONa CTaHAAPTOB Ha KOMMYTALMOHHYHO annapaTypy W annapatypy ynpasneHus
Bbicokoro HanpshkeHns" (IEC 60694:1996 "Common specification for high-voltage switchgear and controlgear standards")

5 BBEJEH BIEPBbIE

UHbopmayus 06 usaMeHeHUsIX K Hacmosiwemy cmaHOapmy nybnukyemcsi 8 exe200H0 u3dasgaeMoM UHGDOPMaUUOHHOM
ykaszamene "HauyuoHanbHble cmaHdapmbl", a meKcmbl U3MEHEeHUU U [ofnpasok - 8 EeXeMeCcs4yHo u30asaeMbix
UHGbopMayUOHHbIX ykazamesax "HayuoHarnbHbie cmaHOapmel”. B criydae nepecmompa (3aMeHbl) Unniu OmMeHbl Hacmosiuje2o
cmaHOapma coomeemcmeytoujee ysedomrieHue 6ydem orybruKo8aHO 8 eXeMecs4yHO u3dasaeMoM UHGOPMayUOHHOM
ykasamerne "HauuoHanbHble cmaHdapmbi”. Coomeemcmeyow,as UHgopmayusi, yeedomreHue U meKcmbl pasmeu,aromcs
makxXe 8 UHghopMayUoHHOU cucmeme obuweao Mnonb3osaHUss - Ha ogpuyuanbHom calime ®edepanbHO20 azeHmcmea Mo
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mexHU4YeCKoMy peecyriuposaHuro U Mempaorsiocuu 8 cemu MHmepHem

1 OBJIACTb NPUMEHEHUA

HacTtosiwuii ctaHaapT pacnpocTpaHsieTcst Ha BbIKMoYaTenu (BkIoYas UX NpuUBOAbI), NpeaHa3HaYeHHbIe ANt KOMMYyTaumm
SMNEKTPUYECKUX Lienen NpU HOpPMarnbHbIX Y aBapuUiHLIX pexuMax B ceTsx TpexdpasHoro nepemMeHHoro Toka vactotoi 50 My
HOMWHarnbHbLIM HanpskeHWeM oT 3 fo 750 kB BkntouMTENBHO.

CTaHOapT He pacnpocTpaHseTCs Ha BbIKMYaTeNy cneumanbHblX UCNOMHEHWI, NpeaHasHavYeHHble Ans:

- paboTbl B OMacHbIX B OTHOLLEHUM MoXapa Unu B3pbiBa NOMELLEHUSIX (HarpumMep B rasoBbIX LWaxTax);

- YacCTbIX KOMMYTaLMOHHbIX onepauuii (Hanpumep Ans SNeKTPOTEPMUYECKMX YCTAHOBOK);

- NepeABMKHbIX SNEKTPOYCTAHOBOK (HAaNpUMep Ar1s 351eKTPOBO30B, 3KCKaBaTOPOB);

- CY[I0BbIX S3HEPreTUYECKNX YCTaHOBOK.

CTtaHOapT He ycTaHaBnMBaeT crieumanbHbiX TpeGoBaHMiA K BbIKMOYaTENSM, NpeAHasHaYeHHbIM Anst paboTbl B yCNoBUAX
NOBbLILIEHHON CeAcMUYHOCTU. CBEAEHUS O CEWCMOCTOMKOCTM TakuxX BbIKINtoYaTenen cregyet NPUBOAUTbL B TEXHUYECKMX

YCnoBuAX Ha BbIKNo4YaTesiM KOHKPETHbLIX TUNOB (,D,anee Ty) N 3KCnyaTauMOHHbIX AOKYMEHTaXxX.

2 HOPMATUBHbIE CCbIJIKU

B HacTosiwem CTaHOapTe UCnoJ1b30BaHbl HOpMAaTuUBHbIE CCbIJTKM Ha cneayrvwmne CtaHaapThl:

TOCT P MCO 9001-2001 Cuctembl MeHeMKMEHTa kayecTBa. TpeboBaHus

[OCT 2.601-2006 EanHasa cuctema KOHCTPYKTOPCKOM JOKYMEHTALMU. DKCIyaTaluMOHHbIE JOKYMEHThI

[OCT 12.2.007.3-75 Cuctema craHOapToB 6e30nacHOCTY Tpyadad. JNEeKTPOTEXHUYECKME YCTPOMCTBA Ha HanpsKeHue
cBbile 1000 B. TpeboBaHusa 6e3onacHocTu

FOCT 183-74 MaluunHbl anekTpuyeckue Bpatiawumnecs. ObLiMe TeXHUYeckue ycnosus

[OCT 982-80 Macna TpaHcdopMaTopHble. TexHU4Yeckme ycroBus

[OCT 1516.2-97 OnekrpoobopyaoBaHUe M SNIEKTPOYCTAHOBKM NMEepEeMEHHOro Toka Ha HanpshkeHve 3 kKB u Bbille. O6uime
METOAbl UCTMbITAHUN SNEKTPUYECKON NPOYHOCTU U30MNALIUN

[OCT 1516.3-96 3nekTpoobopyaoBaHMEe MNEepemMeHHOro Toka Ha HanpsbkeHue oT 1 go 750 kB. TpeboBaHus K
3NEKTPUYECKON NPOYHOCTUN U30NALIUK

"OCT 10121-76 Macno TpaHcdhopMaTOpPHOE CENEKTUBHOW OYUCTKU. TEXHUYECKNe YCrnoBua

FOCT 2991-85 Auimku aoulatble Hepa3bopHble Ans rpy3oB maccon Ao 500 kr. Obuine TeEXHUYECKUE YCNoBUS

[OCT 7746-2001 TpaHcdopmaTopbl Toka. O6LIMe TeEXHUYECKME YCNOBUS

[OCT 8024-90 AnnapaTbl U 3NEKTPOTEXHUYECKME YCTPOMCTBA NEPEMEHHOrO Toka Ha HanpshkeHue cabile 1000 B. Hopmbl
HarpeBa Npu NPOAOIKUTENBHOM pexnume PaboThl U METOAbl UCMbITAHUN

[OCT 9920-89 OneKkTpoyCTaHOBKM MEPEMEHHOro Toka Ha Hanpsbkenme ot 3 go 750 kB. [lnvHa nyTu YTEeYKU BHELIHEN
n3onaumm

[OCT 10198-91 Auimkn gepeaHHble ans rpy3os Maccom cB. 200 go 20000 kr. O6Lmne TeXHUYecKne yCroBus

[OCT 10434-82 CoeauHeHUs KOHTaKTHble anekTpudeckme. Knaccudukaums. ObLive TexHmnyeckue TpeboBaHms
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[OCT 12969-67 Tabnuyku onsa MaluvH U npubopoB. TexHnyeckme TpedoBaHus

[OCT 12971-67 Tabnuyku NpsMOYrofibHble Ans MalluH 1 npubopoB. Pasmepsbl

FOCT 14192-96 MapkupoBka rpy3os

[OCT 14254-96 CteneHu 3amThl, 06ecnedynsaemMble obonoykamm (Koa IP)

TOCT 15150-69 MaluunHbl, npnbopbl U _Opyrue TexHudeckne msgenus. icnonHeHus AOns pasnuyHbiX KNuMaTUYecKmx
panoHoB. KaTteropus, ycnoBusi 3Kkcnyataumu, XpaHeHUs W TPaHCNOPTUMPOBAHUA B 4acTW BO3AEWCTBUS KNUMAaTUYECKUX

daKTopOB BHELLUHEN cpeabl

OCT 15543.1-89 WNapnenusa anektpoTexHunyeckme. Obuime TpeboBaHUA B YaCcTU CTOMKOCTU K KIUMATUYECKUM BHELLIHUM
BO3ENCTBYIOLNM dhakTopam

[OCT 16962.1-89 W3penusa anekTpoTexHudeckme. MeToabl UCMbITAHUMA Ha YCTONYMBOCTb K KAMMATUYECKUM BHELLIHUM
BO3ENCTBYIOLNM dhakTopam

FTOCT 16962.2-90 W3genus anekTpoTexHudeckune. MeToabl WUCMObITaHWA Ha CTOWMKOCTb K MEXaHWYEeCKMM BHELUHWUM
BO3ENCTBYIOLNM dhakTopam

[OCT 17412-72 WN3penusi anekTpOTEXHUYECKMEe ANl ParioHOB C XOJNOAHbIM _KIMMaToOM. TexHuyeckne TpeboBaHus,
npuemka 1 MeToabl UCMbITAHUN

OCT 17516.1-90 N3penua anekTpoTexHuyeckme. Ob6uine TpeboBaHnA B YACTUW CTOMKOCTU K MEXaHUYECKUM BHELUHUM
BO3ENCTBYIOLNM dhakTopam

[OCT 17703-72 AnnapaThbl 3N1IEKTPUYECKME KOMMYTALIMOHHbIE. OCHOBHbIE MOHATUA. TEPMUHbLI U onpeaeneHus

[OCT 18311-80 N3nenusa anekTpoTexHuyeckme. TepMmUHbI U onpeaeneHns OCHOBHbIX MOHATUM

[OCT 21130-75 UN3genusa anekTpoTexHuyeckme. 3axKMMbl 3a3eMNSLLINE U 3HAKU 3a3eMI1EHUS

[OCT 21242-75 BblBOObl KOHTAKTHbIE 3MNEKTPOTEXHMUYECKNX YCTPONCTB MNOCKME U LIThlipeBble. OCHOBHbIE pasMepbl

[OCT 24753-81 BblBOObl KOHTAKTHbIE 3MEKTPOTEXHNUYECKMX YCTPONCTB. O0LIME TexHUYeckme TpedoBaHus

I'IpmmeanlAe - I'Ipm Nnonb3oBaHMN HACTOALWLMM CTaHOAPTOM uenecooGpaaHo NPoOBEpPUTb AENCTBUE CCbINOYHbIX CTaHAApPTOB
B VIHd)OpMaU,MOHHOVI cucteme oOLWero nonb3oBaHUA - Ha O(bMLI,VIaJ'IbHOM canTe HauMoHanbHOro opraHa Poccuinckon
¢e/:|,epau,|/|v1 no cTaHgapTu3aunum B CeTU MHTepHeT nnn no exerogHo wsgaBaemMomMy I/IH(bOpMaLI,VIOHHOMy yKasaTento
"HaumoHanbHble CTaHﬂ,aprl", KOTOpbIN OI'Iy6J'IMKOBaH Mo COCTOSIHUIO Ha 1 AHBApA TeKyuwlero roga, n no CooTBeTCTBYHOLLUM
eXeMeCA4YHO n3gaBaemMbiM MH(*)OpMaLI,VIOHHbIM yKasartenam, OI'Iy6J'IMKOBaHHbIM B TeKywlemM roay. Ecnun ccbinoyHbin OOKYMEHT
3aMeHeH (M3MeHeH), TO NMPU NONb30BaHUN HaACToALLMM CTaHOapTOM creayeT pykoBoACTBOBATbCA 3aMEHEHHbIM (M3MeHeHHbIM)
OOKYMEHTOM. Ecnn ccbinoyHbiv OOKYMEHT OTMEHEH 0©e3 3aMeHbl, TO MONOXeHne, B KOTOPOM [daHa CcCblJlka Ha Hero,
NPUMEHSIETCH B YacTu, HE 3aTparMBatoLLen 3Ty CCbINKY.

3 TEPMUHBI, ONPEOENEHUA, OBO3HAYEHUA U COKPALLEHUA

3.1 TepMuHbI, NPUMEHAEMbIE B HACTOSLLEM CTaHaapTe, NpuBeAeHbl B NPUoXeHun A.

3.2 O60o3HaYeHMs 1 coKpaLleHus, NpUMeHsieMble B HACTOSLLEM CTaHAapTe, NpuBeaeHbl B NpUnoxeHun b.
4 KNACCUDPUKALUA

4.1 BbiknioyaTtenu noapasaensioT no cnegyowmm OCHOBHBIM NpU3HaKkam.

4.1.1 No poay ycTaHOBKM Ans paboThl:

- B NMOMeELLEHUAX (KaTeropmm pasmelleHus 2, 3, 4);

- Ha OTKpbITOM BO3ayxe (kaTeropusi pasmeLleHms 1);
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- B MeTannmMyecknx obonoyvkax KOMNMEKTHbIX pacnpegenutenbHbix ycTponcts (KPY), yctaHaBnuBaemMbIx B MOMELLEHUSIX
(kaTeropumn pasmelleHus 2, 3, 4) n Ha OTKPbLITOM BO3ayxe (KaTeropmus pasmeLleHus 2).

KaTeropum pasmelleHms ykasaHbl B cootBeTcTBumM ¢ [TOCT 15150.

4.1.2 INo npuHuuny yctponcrtea (Buabl):

- ra3oBble - 3Merasosble, C APYrMMU ra3zamu Uv ra3oBbIMU CMECAMU;

- BaKyyMHbI€E;

- BO34YLUHbIE;

- MacnsiHble;

- 3N1EeKTPOMarHUTHbIE.

4.1.3 lNo pasmeLleHnto ayroracnTensHOro yCTponcTaa:

- C AyroracuTernbHbIMW YCTPONCTBaMMI, PaCMONOXEHHbIMY B 3a3eMIIEHHOM Kopryce (6ake) - 6akoBble BbIkIoHaTenu;

- C pyroracuteslbHbIMW YCTPOWCTBAMK, PacnofioXeHHbIMU B kopnyce (Bake), HaxoOsLWEeMCs NoA HanpsikeHuem, -
KONOHKOBbIE WX NOABECHbIE BbIKIoYaTeNu.

4.1.4 0o KOHCTPYKTUBHOW CBSA3M MEXAY NOMoCcCamu;

a) TPeXMnontCHOE UCMNOIHEHNE:

- C TPEMS MontocamMu B OOLLEM KOXYXE;

- C TPEMSs MontocaMun Ha obLLEeM OCHOBaHUM (PMKCUPOBAHHOE MEXAYNOMCHOE PacCTOsIHNE);

6) OAHOMONOCHOE WCMOSIHEHWE - C MOMcaMuM Ha OTAenbHbIX OCHOBaHWAX (HeMKCUPOBAHHOE MEXAYMNOMCcHoe
paccTosiHue).

4.1.5 Mo dyHKUMOHaNbLHON CBA3M MeXAy Nosfcamu:

-C (byHKLI,VIOHaJ'IbHO He3aBUCMMbIMW NOJIKOCaMi (Ha Ka>K,D,bIl7I nonkc OT,D,eJ'IbeIVI npueoa, OTﬂ,eJ'IbeIﬂ ﬂ,yTbeBOﬁ KnanaH u
Ap.);

- C (PyHKLUMOHAsbHO 3aBUCMMbIMM NOJocamu (Ha Tpy nostoca obLwmin Npueog, o6LLMiA AyTbeBOoW KnanaH 1 ap.).
4.1.6 Mo Buay NpvBoAa B 3aBMCMMOCTM OT poAa SHEPTMU, UCTIONb3YEMON B NPOLIECCe ONepUPOBaHUs:

- C NPUBOAOM 3aBMCUMOrO OEUCTBUSA - ONEKTPOMAarHUTHbIM, 9NeKTpoABuUraTesnbHbIM, HENnocpeaCTBEHHO UCMONb3YOLWNM
ANEKTPUYHECKYHO SHEPTINUIO MNOCTOAHHOIO, NepeMeHHOro Unn BbiNpPAMIIEHHOIO TOKA;

- C MpVMBOAOM HE3aBMCUMOIO [OENCTBUA - MHEBMATUYECKUM, MPYKUHHLIM WM TMOpaBfiMyeCckUM, WUCMOMb3YOLWNM
npeaBapuUTeribHO 3anaceHHyo NnoTeHuunarnbHYH SHEPIUi0 CXXaToro rasa Uim npy>xuHol.

4.1.7 Mo xapaKkTepy KOHCTPYKTUBHOWM CBA3W BbIKIOYaTENs C NPUBOOOM:
- C OTAesbHbIM NPUBOAOM, CBA3AHHBLIM C BbIKItoYaTenem (Unu nositocoM BhIKIoYaTens) MexaHn4eckomn nepeaadeit;

- CO BCTPOEHHbLIM MPMBOAOM, ABNAIOWNMCA HEOTHEMIEMON, KOHCTPYKTUBHO HE BbIAENEHHOW, YacTbio BbIKNOYaTensa nnm
nostca BblKn4yaTena.

4.1.8 o MexaHNn4Yeckom CTOMKOCTU:
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- HOPMarnbHOrO UCMNOSTHEHUS;
- C NOBbILUEHHON MEeXaHU4YeCKON CTONKOCTLIO.

4.1.9 o Hanuuunio NnM oTCYTCTBUIO B AYroracUTeNbHOM YCTPOWUCTBE LUYHTUPYIOLLIMX PE3UCTOPOB:

- C pesucTopamu, AeACTBYIOLLMMUN TOMbKO B NPOLIECCE OTKIMYEHUS;

- C pesucTopamu, ENCTBYIOLLIMMM TOMBKO B MPOLIECCe BKMOYEHUS;

- C pesucTopamm OBYXCTOPOHHEro AeCTBUS, OENCTBYIOLLMMM KakK B NpoLiecce OTKIHOYEHUs], Tak U B NpoLecce BKINIOYEHUS;
- 6e3 pesncToposB.

4.1.10 Mo HanM4YMo NN OTCYTCTBUIO LUYHTUPYIOLLIMX KOHOEHCATOPOB:

- C KOHOeHcaTopamu;

- 6e3 KOHAEeHCaTopPOoB.

4.1.11 Mo npurogHoCcTM BbIKMNoYaTeENa ang paboTbl NpyM aBTOMATUYECKOM NOBTOPHOM BKItodeHumn (AlB):

- NpeAHasHa4veHHble ang paboTsl npu AlB;

- He NpefHa3Ha4vyeHHble ans paboTsbl npu AlB.

4.1.12 o npurogHoCTM BbIKMOYaTENS ANA KOMMYTaUMM KOHOEHCATOPHbLIX BaTape:

- NpegHasHayeHHble Ans KOMMyTaLMn KoHAeHcaTopHbIX 6aTapen;

- He npefHasHavYeHHble ANA KOMMYyTaLuM KoHAeHCaTOPHbIX GaTapei.

4.1.13 o npurogHoCTM BbIKMOYaTENSA ANA KOMMYyTaLMN TOKOB LUYHTUPYIOLLNX PEAKTOPOB:

- NpegHasHayeHHble Ans KOMMYTaLun TOKOB LUYHTUPYIOLLMX PeaKTopoB;

- He npefHasHa4YeHHble ANA KOMMYyTaLMM TOKOB LUYHTUPYIOLLNUX PEaKTOPOB.

5 OCHOBHbIE (HOMUHAJNBbHbIE) MAPAMETPbI

5.1 K HOMUHanNbHbIM napamMeTpaMm BbIKIo4aTena OTHOCATCA:

- HOMMHanbHOE HanpsbkeHue BblknovaTtena - I

o (COOTBETCTBYIOLlEE €My Haubonbluee paboyee HanpskeHue

BbikntouaTens - Uyy);
- HOMWHanbHbLIN TOK BbIKMOYaTeNs - /...

- HOMUHanNbHbIA TOK OTKMIOYEHWS BBIKIIOYATENS = {5 o s

- HOMUHarnbHOE HanpsxeHue uenen ynpasJieHnA 1 BCroMoraTtesbHbIX uenen npuneoaa - UIL HOM )
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- HOMUHalnbHoe (M36bITO‘-IH06) AaBrieHne CXXaTtoro Bo3gyxa ana Bo3AyLHOro BblKno4YaTena u (MJ'IVI) nHeBMaTu4yeckoro npuesoga - =~

HOM ®

3HayeHnss HOMMHaIbHbIX NapaMeTPOB BbIKMNoYaTENs BbIOMpaloT U3 psaa cTaHAapTHbIX 3HAYEeHWIA, NpUBEAEHHbIX B Tabnvue 1.

Tabnuua 1 - CTaHaapTHble 3HAYEHMSI HOMMHarbHbIX NapamMeTPOB BbIKIOYaTENS

O6o03Ha4eHne napameTpa 3HayeHue napameTpa

Uson / Unp, KB 3/3,6; 6/7,2; 10/12; 15/17,5; 20/24; 24*/26,5; 27*/30; 35/40,5; 110/126;
150/172; 220/252; 330/363; 500/525; 750/787

Toms A 200; 400; 630; 800; 1000; 1250; 1600; 2000; 2500; 3150; 4000; 5000;
6300; 8000; 10000; 12500; 16000; 20000; 25000; 31500

Lo vom » KA 2,5; 3,2; 4; 5; 6,3; 8; 10; 12,5; 16; 20; 25; 31,5; 40; 50; 63; 80; 100; 125;
160; 200; 250

Up wom» B [nsa noctosHHOro Toka - 24; 48; 110; 220
[na nepemeHHoro Toka (ogHodasHoro n TpexdpasHoro) 4Yactotbl 50 My -
100**; 120; 230; 400

B> MMa (krc/cm 2) 0,5(5); 1,0(10); 1,6(16); 2,0(20); 2,6(26); 3,0(30); 4,0(40)
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Crtpanuua 7

* Tonbko Ons BbiKNOYaTenen, npeaHasHadeHHbIX Ans Lenen reHepaTopos.
** HoMuHanbHOe BTOPUYHOE HamnpsbkeHne TpaHcopmaTopa HanpsbkeHUs, WCMNonb3yemoro Aans
nNUTaHMA BCNoMoraTernbHbIX Lienen BelknovaTtens (npusoaa).

MpumeyaHns

1 [aBneHve cxaToro rasa AN rasoBbIX BbIKMOYaTeNen, BblkMYaTenen C WUHAUBUMAYaNbHOW
KOMMPECCOPHOM YCTAHOBKOW M MHEBMOIrMAPABINYECKMX MPUBOAOB HE HOPMUPYIOT.

2 [Onsa BKMOYaKOLWMUX 3SMEKTPOMarHUTOB WM 3MnekTpoaBuraTeneil npuBoOOB 3aBWCMMOTO [AENCTBUS
HOMWHanbHble HanpskeHnst 24 n 48 B noctosiHHOro Toka 1 100 B nepeMeHHOoro Toka He NPUMEHSIOT.

3 HomuHanbHble Hanps>XeHna BcCroMoratesibHbIX uenen MOrytT otmnunyatbCA OT HOMWHAlIbHOro
Hanps>xeHna uenen ynpasJieHnAa n aneKTpop,eraTeneVl npmneBoaoB 3aBUCUMOTIO aencreus.

4 B cnyy4ae nuTaHWss MNPUEMHUKOB MOCTOSIHHOIO TOKa [ABUraTtenbHblX MPUBOAOB  Yepes
BbINPsIMUTESbHbIE YCTPOWCTBA OT CETM MNEPEMEHHOro Toka HOMUHANbHble HamnpsPkeHWst Ha CTOPOHE
MOCTOSIHHOIO TOKa YCTaHaBNMBAOTCS M3rOTOBUTENEM MPUBOLAOB; OHM MOFYT OTNMYATBLCS OT YKasaHHbIX B
Tabnuue 1.
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5.2 I'IepeHeHb TEXHNYECKNUX [daHHbIX BbIKMKOYaTENd, KOTOpble cneayeT YyKa3blBaTb B TEXHUYECKUX YCIOBUAX Ha
BbIKMOYaTENN, 3KCNyaTauMOHHbIX AOKYMEHTax N TEHOEPHOW OOKYMEHTauuMu, NpuBeaeH B NPUITOXEHUN B.

5.3 CTpyKTypa YCNoBHOIo 0603Ha4YeH s BbIKNoYaTens 1 npuesoaa npvBeaeHa B NpunoxeHun I

6 TEXHW4ECKUE TPEBOBAHUA

6.1 OBLUME TPEBOBAHUA

6.1.1 Bbikniovatenu OOIMKHbl U3roTOBMSITbCA B COOTBETCTBUM C TpebOBaHMAMM HACTOSALWEro craHgapTta no pabouymm
yepTexam, yTBEPKAEHHbIM B YCTAHOBIIEHHOM MOPSIAKE.

TpeboBaHus, JONOMHAKLINE UMK YXKecTovaroLwmne TpeboBaHNs HAaCTOALWEro CTaHAapTa M OTHOCSLLMECS K BbIKMOYaTENSAM
ana KPY c Bo3gyLHOW M30MsiUMen, repMeTUMYHBIX 3rera3oBblX KOMMEKTHbIX pacnpegenuTenbHbix ycTponctB (KPYJ),
annapaTtHbIX KOMMMEKCOB M K BbIKMOYaATENSIM creumanbHbIX UCNOMHEHW (HanpumMep Ansa paboTtbl Ha Gonbluel BbiCOTE, YeM
ykasaHa B 6.1.3); TpeboBaHuMs K BblKMoyaTensaMm, He ykasaHHbIM B 4.1, a Takke KOHKPEeTHble 3Ha4YeHUsi napaMeTpoB W
TEXHUYECKUX XapaKTepUCTUK OTAENbHbIX TWUMOB BbIKMOYATENEN YyKas3biBAlOTCA B COOTBETCTBYHOLWMX cTaHgaptax, TY wu
aKCnyaTauMOHHbIX JOKYMEHTaX.

6.1.2 B OTHOWEHMN CTOMKOCTU K BO3AENCTBUIO KNUMaTMYECKMX (OakToOpoB BHELIHEN cpenbl BbIKMOYaTeNM LOMKHbI
cootBeTcTBOBaTh TpeboBaHuamM FTOCT 15150. HomuHanbHble 3HAYEHUS KNMMaTUYEeCKMX (DaKTOPOB BHELUHEW cpeabl W
TpeboBaHMs B YaCTU CTOMKOCTU K BO3AENCTBUIO 3TuX dhakTopos - No FOCT 15150 n FOCT 15543.1.

[Ons BbiknoyaTenen KNMMaTU4eCcKoro WUCMOMHeHUs Y, KaTeropum pasmelleHus 3 HwkKHee 3HayeHue TemnepaTypbl
BHELUHEN cpefbl NpY 3KCniyatauuun crieqyeT npuHMMaTh paBHbIM MuHYC 25 °C. [lonyckaeTcst Ans BbiKntovaTenen kateropmm
pasMelleHus 3 ycTaHaBnuBaTb MO COrMAacOBaHUIO C 3aKa34yMKOM HIMDKHEE 3HayeHue TemnepaTtypbl BHELUHEN cpefbl npuv
aKcnnyaTaumm paBHbIM MUHYC 5 °C.

6.1.3 BbikntoyaTenu gomkHbl 6bITb NpegHasHadeHbl 4ns paboThl Ha BbICOTE Hag ypoBHEM Mopsi He 6onee 1000 m.

6.1.4 Bbiknmovatenn Ha I, <35 kB [OomkHbl OblTb npeaHasHadeHbl Ons paboTbl B SNEKTPUYECKUX CeTax C
N30NMpPOBaHHOM HENTpanbto, a No TpeboBaHMIO 3aKa3unKa - Kak C M30NTMPOBAHHOW, Tak U C 3a3eMINEHHO HENTParbHo.

Bbikntovatenu Ha 77, > 110 kB gomxHbl 6biTb NpedHasHayeHbl Ans paboTbl B 3M1EKTPUYECKUX CETAX C 3a3eMIEHHON
HenTpanbio (C kK03 PULNEHTOM 3aMblkaHWst Ha 3eMIto He Bonee 1,4).

6.2 TPEBOBAHUA K NIEKTPUYECKOMN NPOYHOCTU U3ondaumnm

6.2.1 AnekTpnyeckas NPOYHOCTb U3ONSALUN ra3oBbliX, BO3AYLUHbIX, MACsHbIX U 3MEeKTPOMarHUTHbIX BbIKIoYaTenen - no
OCT 1516.3.

HopmupoBaHHbIe UCTbITaTENbHbIE HANPSXKEHNA N30NALMM BaKyyMHbIX BblikntovaTenen - no FOCT 1516.3.

6.2.2 [InnHa nyTn YTEYKM BHELUHEN U3oNAuMM U cTeneHb 3arpsisHenuns usongaumm (I, 11, 1%, 11, 1V) no [OCT 9920 ans
BbIKNOYaTenen kateropun pasmeLleHnsa 1 4ormkHbl ObITb YkasdaHbl B TY 1 aKcnnyaTaumoHHbIX JOKYMEHTaX.

6.3 TPEBOBAHUA K HATPEBY

6.3.1 TpeboBaHMa B OTHOLLEHUN HArpeBa BbIkIoYaTeNen B NPOAOIDKMTENBbHOM pexnme - o TOCT 8024.

YctaHoBneHHble TOCT 8024 Haubonbluve OOMyCTMMblE TeMMnepaTypbl HarpeBa 4YacTelr annapatoB U COOTBETCTBYHOLLNE
NpeBbILLIEHNsT TEMMNEPaTYpPbl HE OOIMKHbI ObITb NPEBbLILLEHbI MPU CNEAYIOLLNX YCNOBUSIX:

a) ANS rMaBHOM Lienu - Mpu ToKe, PaBHOM [, ;
6) Ana o6GMOTOK 3MeKTPOMarHWTOB Leren ynpaBneHuss W BernomoraTeslbHblX Lenen, npeaHasHayeHHbX Ans
NPOOOIMKUTENBHOTO pexnmMa, U Ans 06MOTOK MUHMMArbHBLIX pacUuenuTeneil HanpspkeHUs - NpU HanpsbkeHUW Ha BbiBOAaXx,

paBHOM 1,1 L7 yope s
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B) Ans obMOTOK MakCcMMarnbHbIX pacuenuTenen Toka, BCTPOEHHbIX B NPUBOA, NPU HaUMeHbLUEN yCTaBke OTKIIoYarLero
TOKa Ana AaHHOro UCnosfiHeHna pacuennTtend - npn Toke, paBHOM:

5,5 A - ANg MCNONHEHUSA C HAMMEHbBLLEN YCTaBKkon 5 A;
10 A - ona ucnonHeHust ¢ HammeHbLuen yctaskor 10 A n 6Gonee;

r) ONS KOHTaKTOB, KOHTAKTHbIX 32)KMMOB M OPYrMX 3NeMeEHTOB BCMoMoraTesbHbIX Lenew, npegHasHavyeHHbIX aAns paboTtbl B
NPOACIHKNTENBHOM pexume, - npu Toke 10 A; ansa aneMeHToB Lenen ¢ MansiM noTpebnexHnem (go 0,5 A) - npu Toke 1 A.

6.3.2 HaubGonblwwne ponycTuMble TemnepaTypbl M COOTBETCTBYHOLLME MPEBLILIEHUSI Temnepatyp OOMOTOK WU Apyrux
3MeMEHTOB BCMoOMOraTesbHbIX Lenen (Kpome arnekTpoaBurateneit), npegHasHayeHHbIX Ans KpaTKOBPEMEHHOIO pexuma
(Tonbko B Npouecce onepauun BKITHOYEHUS UNN OTKIMHOYEHMS BbIKMoYaTens), AOMKHbI COOTBETCTBOBaTb TpeboBaHmsam TOCT
8024 nocne 10-kpatHoro cpabatbiBaHWsA MpW HanpsbkeHUn Ha BbiBodax, paBHOM 1,1 T/p o, (AN OOGMOTOK BKIHOYAKOLLMX
3MIEKTPOMArHUTOB NMPUBOAOB 3aBMCUMOTO AENCTBUS - MPU HanpsbkeHuu Ty o, ), NPU MHTEpBane Mexay MOMeHTamu nogauu

Hanps>XeHuna 10 ¢ wnnn, ecnn KOHCTPYKUMA HEe Nno3BOoNAeT obecneuntb nHTEepBan 10 c, - npn MMHUMalnibHO BO3MOXHOM
nHTEepBane.

Ecnm B uenn oOMOTOK unu B LENW TakUX INEMEHTOB OTCYTCTBYHOT OMOK-KOHTaKTbl UMM Apyrne KOMMYTauMOHHbIe
yCTpoWcTBa, aBTOMAaTUYecku CHMMalome MMNynbC Ha cpabaTtbiBaHue, TO OBMOTKM OOMKHbI BbIAEPXKMBaTbL MPUIOXEHUe
Hanpsokenusa 1,177 4., OAUH pas B TeueHne 15 c.

6.3.3 Hawubonbwwme ponyctumbie Temnepatypbl W COOTBETCTBYKOLUME  MPEBbLILEHUS  TemnepaTtyp 4acTten
aneKkTpoaBuraternieli NpPUBOAOB AOMXKHbI cooTBeTcTBoBaTh TpeboaHuam [OCT 183 nocne 10-kpaTHoro cpabatbiBaHus
NPUBOAA MPU HanPsXKEHWM Ha 3axumax ABuratensl, paBHOM Ll y,, C MUHUMAIIbHO BO3MOXHbLIMU WHTEpPBanamMu BpeMeHu

Mexay MOMeHTaMu noaayvn HanpaxXeHus.

6.4 TPEBOBAHUA K MEXAHUYECKON PABOTOCNOCOBHOCTHU

6.4.1 BbikniovaTternb AOMKEH BbINOMHATL Cleaylolme MexaHmyeckne onepaumm u (Mnu) LUMKbl onepauuin npu ycrosusx,
yKasaHHbIX B 6.4.2-6.4.4, n c xapakTepuctukamum paboTbl MexaHW3Ma BblkntovaTens, obecneymsaroLMMM HOPMUPOBAHHbIE
napameTpbl KOMMYTaUWUOHHOW CMNOCOOHOCTM BbIKIOYaTENS:

a) BkntoveHune (B);

©) oTkntoyeHune (O);

B) BKMoYeHne-oTkNoveHne (BO), B ToM yncne 6e3 npegHaMepeHHoOW BbiaepKku BpemeHn mexay B n O;

r) oTkntoyeHne-skoveHne (OB) npu nobon 6eckoHTakTHONM nayse, HaunHas OT i, COOTBETCTBYOLWEN i, (6.6.1.5);

0) OTKnodeHue-BktodeHne-oTknodeHne (OBO) ¢ wmHTepBanamm Mexagy onepauusiMum  cornacHo TpeboBaHuio
NepeYncreHnn B) nr).

Tpebyemble xapakTepucTUKN paboTbl MEXaHWM3Ma BbIKMYaTens ¢ npedenbHbIMUA OTKITOHEHUSIMU OT UX HOPMUPOBAHHBIX
3HaYeHWUIA JOMKHbI YKasblBaTbCs B TY 1 aKCnyaTauMOHHbIX JOKYMEHTaX.

MpumeyaHne - TpeboBaHUs NEPEYUCIEHNI T) U 1) OTHOCHATCA TOMbKO K BbIKMOYaTENSAM, NpefHasHavyeHHbIM Ans paboThbl
npw AlB.

6.4.2 BkntoveHWe BbikMoYaTens AOMKHO obecneunBaThCsl Npy HaMPsKEHUN Ha 3aKMMax Lenu yrpaBrieHnUsl BKITIOYEHUEM
N HayanbHOM M3ObLITOYHOM AaBneHun (Ons NHEBMATUYECKMX MPUBOLOB) B AManas3oHax, OrpaHUYEHHbIX HYKHUM U BEPXHUM

npeaenamu (B NnpoLeHTax HOMUHaNbHbIX 3HAYEHUI yKa3aHHbIX BENWYKNH) N0 6.4.2.1 1 6.4.2.2.

MpumeyaHue - 3geck 1 ganee nog "HanpsKEHNEM Ha 3aXXMMax Lenu ynpaBneHns" noHMMatoT MUHUManbHoe HanpshkeHne
Ha ee 3axumax BO BpeMs COBEpLLUEHMS onepaLmu.

6.4.2.1 [InanasoH HanpsiKeHu:

a) Ons MpuBOAOB 3aBUCUMOrO [EWCTBMS MOCTOSIHHOTO TOKa, [AnA  BKMYalLWWUX 3MeKTPOMarHUToB MNpuMBOOOB
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He3aBucumoro aencteus - ot 85% ao 105%;

6) Oons NpuBOAOB 3aBUCMMOIO OEWCTBUSI MEPEMEHHOTO TOKa, @ Takke MOCTOSHHOrO TOKa, MOAKIOYaeMblX K CeTu
NMepeMeHHOro ToKa 4epe3 BbINPSAMUTENbHbIE YCTPOWCTBA, AMana30oH HanpsbkeHUWM yKasbiBalT B 3KCMyaTauMOHHbIX
OOKYMEHTaXx.

6.4.2.2 [Inana3oH JaBneHU:

a) Ans NHeBMaTU4eCcKnx NpuBOAOB (3a UCKINOYEHMEM YKa3aHHbIX HUxe B nepedncneHun 6) - ot 85% no 105%;

6) ons NHeBMaTUYECKNX NPUBOAOB, MMTAIOLLMXCS M3 O6LLEro C BbIKNOYaTeNeM pesepByapa cxXaToro Bo3ayxa, - no 6.4.4.

MpumedaHne - [Ons nNHEBMATMYECKMX MPUBOAOB, OCYLUECTBMAIOWMUX HEe TOMbKO BKIOYEHWE, HO U OTKIOYEHUE
BbIKINOYATENS CXKaTbIM BO34YXOM, AN MHEBMATUYECKUX NPUBOAOB C UHANBUAYaANbHLIM KOMIPECCOPOM WM HACOCOM, a Takke
ANsi THEBMOrMAPaBnMYeckMX NPMBOOOB AManas3oH AaBleHUA yKa3biBaOT B KCNIyaTaUMOHHbIX JOKYMEHTaX.

6.4.3 OTkNoYeHNe BbIKMOYATENS [OOMKHO obecneynBaTbCsl MPU  HaMNpsbKEHUM Ha  3axuMMax LUenu ynpa.reHusi
OTKMIOYEHMEM B [JManas3oHe, OrPaHUY4EHHOM HWKHUM M BEPXHUM npefdernamu (B MNpoueHTax HOMUHAmbHBLIX 3Ha4YeHUN
yKa3aHHbIX BEMUYUH):

a) Npy NUTaHUN ANEKTPOMArHNUTOB NOCTOSIHHBIM TOKOM - OT 70% Ao 110%;

6) Npy NUTaHWUKN NEKTPOMArHUTOB NEPEMEHHBLIM TOKOM, @ Takke NOCTOSIHHLIM TOKOM MpU NOAKMOYEHUN 3NEKTPOMarH1uToB
K CETU NepeMeHHOro Toka Yepes BblnpsiMUTerbHbIEe YCTPOUCTBA - OT 65% A0 120%.

[okymeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro oHaa us 6onee 25 000 000 HopMaTMBHO-NPABOBLIX Y HOPMATUBHO-TEXHUYECKUX
[OKYMEHTOB


http://docs.cntd.ru/

FOCT P 52565-2006 Beikntoyatenu nepeMeHHOro Toka Ha HanpsxeHnst ot 3 go 750 kB. Obwue TexHnyeckue ycnosusi Crtpannua 11
FOCT P om 23 agzycma 2006 2. Ne 52565-2006

OTKMoYeHMe C MOMOLLUBIO BCTPOEHHBLIX B MPMBOA MWHUMAIbHBIX pacuLenuTenei HamnpsbkeHWst M MakcuMmarbHbIX pacuenuTeneit Toka [OOMKHO obecrneymBaTtbecs WX
COOTBETCTBYIOLMMMN XapakTePUCTKamMu, ykasaHHbIMK B 6.12.7.

6.4.4 BO3ﬂ,yLLIHbIe BbIKIlO4YaTes N, a TakXe BbIKn4YaTenn gpyrmx sMaoB C nNHeBMaTtu4eckKMMmum npueogamu, nutarowjmMmmca ms obuero ¢ BblknYaTenem pes3epByapa B0O34yXxa,
OOITKHbI BbIMOMHATL Onepaunn U UUKNbl onepaunin, ykasaHHble B 6.4.1, npn Hav4anbHOM (nepe/:l, Ha4valrnomMm onepauun nnu uukna onepau,mﬁ) N36bITOYHOM [aBEHUN CXaTOro BO34yXa B

pesepByape B [OuanasoHe, OrpaHM4YeHHOM HOPMWPOBAHHBLIM ANs OAHHOrO BbIKNoYaTens (NpyvBoda) HWKHUM W BEpPXHUMM MNpedenamMu HadanbHOro M30bITOYHOIO AaBfeHusl B
COOTBETCTBUM C Tabnuuen 2.

Tabnuua 2 - [laBneHne Bo3ayxa B BO3AYLLHbIX BbIKIHOYATENAX U NHEBMATMYECKMX npmuBogax, Mla (krc/cm 2)

HomunHanbHoe n3dbiTouHOE HwxHui npegen HavanbHoOro BepxHun npegen HayanbHoOro
JaBreHue [aBneHusi JaBneHus
0,5 (5) 0,45 (4,5) 0,55 (5,5)
1,0 (10) 0,95 (9,5) 1,05 (10,5)
1,6 (16) 1,5 (15) 1,7 (17)
2,0 (20) 1,9 (19) 2,1 (21)
2,6 (26) 2,5 (25) 2,7 (27)
3,0 (30) 2,9 (29) 3,1(31)
4,0 (40) 3,9 (39) 4,1 (41)
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HomMuHanbHOe AaBneHWe cxkaToro Bosdyxa (rasa) BblkniouaTenei ¢ MHOMBMAYanbHON KOMMPECCOPHOW YCTaHOBKOM, a
TaKkKe rMapaBMyeckmx NPMBOAOB He HOPMUPYIOT; OHO JOSMKHO GbITb YKa3aHO B 9KCMyaTaLMOHHbIX JOKYMEHTAX.

BOSD,yLUHbIe BblKIto4aTesnun, npeaHasHa4yeHHble Onga AlB, OOMKHbI BbIMNOMHATD onepauuto @] npun N36bITOYHOM AaBneHUN,
OoCTawwiemMcda B pe3epByape BblKno4aTena (anBona) nocne ogHoro uukna O-IET-B, BbINOJTHEHHOM NpW Ha4YallbHOM

N30bITOYHOM [AaBMNEHUN, PABHOM HOPMUPOBAHHOMY HWXHEMY npeaeny no tabnuue 2.

6.4.5 MNpyn HeobGXOOUMOCTU ONS MPYXMHHOrO NpuMBoAa B 3KCMNyaTaUMOHHbLIX JOKYMEHTax criegyeT ykasbiBaTb ycunue
(cTaTuyecknii MM BpallawLWUA MOMEHT) UMM pacxogyemyr npu paboTe npuBoga MNOTEHUMANbHYK 3HEPIUIO MPYXUH C
OOMyCKaeMbiMU  OTKIMOHEHMAIMU, MNPU KOTOpbIX OOEecneynmBaeTcsl BbIMOMHEHME onepauui u uuknoB no 6.4.1, a Takke
HOPMMPOBAaHHbLIE XapakTEPUCTUKU NPY>KUH.

6.4.6 OnekTpoaBuraTenn NpPUBOAOB HE3ABUCUMOrO AEWCTBUS, MCMonb3yemble AN 3aBoAa MPYXUH UMW NpuBeaeHus B
LEeNCTBUE MHAMBMAYANBHOIO KOMMAPECcopa MM Hacoca, a Takke 3NEeKTPOMarHUTbl KOHTAKTOPOB U APYrMX BCMOMOraTenbHbIX
YCTPOWCTB, AEVCTBYIOLLMX NPU 3aMblKaHUW LLenu, JOSKHbI HopMarnbHO paboTaTh B AManasoHe HanpsiKeHUi Ha UX BbiBoAax OT
85% 00 110% OT Uy sy -

6.4.7 CobCcTBEHHbIE BpeMeHa OTKIMI4YEeHNA U BKIMIOYEHUA BbIKIoYaTend, pasHoOBPEMEHHOCTb 3aMblKaHUA U pa3MblKaHUA
KOHTaKTOB MOJ1K0OCOB U pa3pbiBOB ClieAyeT yKa3biBaTb B 3KCrlyaTauMOHHbIX OKYMEeHTaXx.

Mpun OTCYTCTBMM cneumarnbHbIX YKkadaHUi Hambonbllas pasHuiua Mexay MOMEeHTaMu 3aMblkaHWsi KOHTaKTOB MOSIOCOB Mpwu
BKIIOYEHNM He JorkHa npeebiwatb 0,005 ¢, Hambonbluas pasHuua Mexgy MOMeHTaMu pasMblkaHWsi KOHTaKTOB MOSIOCOB
BbIKNOYaTENEN Npu OTKNIOYEHUN He AormkHa npesbiwaTh 0,0033 ¢, Hanbonblias pasHuLa Mexay MOMEHTaMM pasmblkaHUA
KOHTaKTOB paspblBOB OAHOrO Mofca Afs BblKMovaTenern C HECKONbKUMWU paspbiBamMy MpU OTKIOYMEHUM He [OIKHa
npesbiwaTb 0,0025 c.

6.4.8 MNpn HeobxogumocTn B TY M 3KCnnyaTauMoOHHbLIX JOKYMEHTax credyeT Takke ykasbiBaTb Tpebyemble 3HayeHus C
AONYCTUMbIMU OTKIIOHEHUSIMU 5151 CKOPOCTEW BKIMHOYEHUS U OTKMIOYEHUS BbIKIOYATENS, 3NEKTPUYECKUX COMPOTUBIIEHUA U
TOKOB NMOTPEOBNeHNs 3NeKTPOMarHMTOB BKITHOYEHUST U OTKITHOYEHMWS!, KOHTAKTHOIO HaXaTusi MPYXMH pas3MbIKaeMbIX KOHTaKTOB, a
Takke MWHUMANbHOTO HaMpsKEeHWUs, MWHUMAmNbHOTO [JaBMEHWS U MUHMMAIbHOTO HaTSKEHUS MPYXWH, NPU  KOTOPbIX
obecneunBaeTcs BbINOMHEHUE BbIKMHOYATENEM ONepaLii OTKIFOYEHUS U BKIHOYEHMS.

6.4.9 3HayeHWs BpeMEHHbIX U CKOPOCTHbIX XapakTepUCTUK BbIKMoYaTens cnegyet HOpMUPOBaTb MpW:

- OTCYTCTBUM TOKa WU (VIJ'IVI) HanpsaXeHna B rMaBHOM Uenu BbIKNOYaTENs (D,J'Iﬂ BbIKNOYaTENEN C MakcMMarbHbIM
pacuenuntenem Toka - npu NpoTekaHnn ToKa B rrnaBHOM uenm);

- HOMUHalNbHOM HanpaXeHun Ha 3a>kumax uenen ynpaBleHus;

- HOMWHalnbHOM [OaBJieHUN CXaToro Bo3gyxa AnA BO3AYLUHbIX BblKItoYaTenen M gnsa BblKAYaTenemn apyrux Tunoe C
nHeBMaTU4eCKMMu npnBoaamu;

- HOPMUPOBAHHOM YCUIUKU (MOMEHTE) MPYXXUH ANS BbIKNoyaTene ¢ NpyKMHHbIMU NPUBOAAMM.

6.4.10 BoblknoyaTtenn kateropun pasmelleHvs 1 OOSMKHbI HOpManbHO paboTaTb B yCrNOBUSAX roronega npu TOMWMHe
Kopku nbaa o 20 MM 1 BeTpe CKopocThio Ao 15 M/c, a Npu OTCYTCTBUM rofnioneaa - Npu BeTpe co ckopocTbio Ao 40 m/c.

6.4.11 Bbikntodatenu kateropumn pasmereHnsa 1 fomkHbl 6biTb paccymMTaHbl Ha TSXKEHWE NPOBOAOB B COOTBETCTBUM C
pucyHkom 1 n Tabnuuen 3.

P4 - TOPU3OHTaANMbHAsA cuna TSXeHUs NpoBoAoB (HanpaeneHune A); Fyz - rOpM3oHTanbHas cuna
TSHKEHWs1 NPOBOOB (HanpasneHue B); F,, - BepTuKanbHas cuna TshkeHns nposoaos (HanpasneHue C);
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th - TOpPU3oHTasibHasa cuna gaBneHus BeTpa Ha BblKIoYaTesb, NOKPbITbIN fbA0M;

Foay Fup, F, - HODMMPOBaHHAas cTaTMyeckasl Harpy3ka Ha BblBOAb! (Pe3ynbTUpytoLLMe CUslbl)
a) CtaTuyeckue Harpysku Ha BblKnovaTens

8, 8,

Beipon 2 Buizgog 1

Az Ay

I'opmsoHTaan ble CUIbl

G G,

Bueon 2 Buiaog 1

¢ Cy

77 I77r

BepTVIKaJ'IbeIe cunbl

FOpu3oHTanbHbIE CUMbl Fyy U Fop NPUKNAAbLIBAIOTCA B HANPABNEHUAX ., B
u B, - Ana BbiBoAa 1 1 B HaNpaBnenusx 4,, 5; U B, - ANs BeiBoga 2.

BepTI/IKaJ'IbHle cuny F.sv NpuKnagbiBadT B HAanpaBlieHNAX Cl n C2 - ons obounx BbIBOOOB

6) MpunoxeHne cun Npu UCNbITaHUSX BbIKNoYaTeNs
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PucyHok 1

Tabnuua 3 - CtaTtuyeckne cunbl TSXKEHUS NPOBOAOB

HomMuHanebHoe HomuHaneHbin | CTaTuyeckast ropusoHTaneHas cuna, H (kre) CraTtunyeckas
HanpsKkeHne ToK, A BepTuKanbHas cuna, H
BblkNtovatens, kB (krc) (cm. pucyHok 1)
BAOMb OCU 4 BAOMb OCU &
BbIKIHOYaTens BbIKMOYaTens
(cm. pucyHok 1) (cm. pucyHok 1)
o 35 - 500 (50) 400 (40) 500 (50)
Ot 110 go 150 [o 2000 1000 (100) 750 (75) 750 (75)
OT1 110 go 150 Ot 2500 go 4000 1250 (125) 750 (75) 1000 (100)
Ot 220 po 330 [o 4000 1250 (125) 1000 (100) 1250 (125)
Ot 500 go 750 [o 4000 1750 (175) 1250 (125) 1500 (150)
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6.4.12 Ecnu ycnoBusa akcnnyaTauum TpebytoT HOPMWMPOBAHUSA CTOMKOCTM K BO3AEWCTBUMAM MEXaHWYECKUX (DaKTOpOB
BHELUHEN cpeabl, TO rpynny 3Tux Bo3aencteun onpeaenstot no FOCT 17516.1 n ykasbiBatoT B TY.

6.4.13 3HayeHne pecypca BbIKIoYaTENst N0 MEXAHNUYECKON CTOMKOCTM A7 (YUCNO LUMKIOB "BKOYMEHME-Nay3a-oTKoYeHne"
B-:,-O 6e3 Toka B rmaBHON Lienun) AOMKHO COCTaBnsATb He MeHee 2000 Ans BbIKMoYaTeNen HOpMarnbHOro UCMOSHEHUA U He
meHee 10000 uMKNOB - AN BbIKMOYaTenen ¢ NnoBbILLEHHON MeXaHNYeCKON CTOMKOCTbIO. KOHKpeTHoe 3HayeHue ykasbiBaioT B
TY 1 akcnnyataunoHHbIX JOKYyMEHTaXx.

6.5 TPEBOBAHUA K CTOUKOCTMU NMPU CKBO3HbIX TOKAX KOPOTKOIO 3AMbIKAHUA

6.5.1 BolkntoyaTenb BO BKMHOYEHHOM MOOXEHUM OOMKEH BblAepXrBaTh 6€3 NOBPEXAEHWI, MOTYLLMX NPENSATCTBOBATbL €0
ncnpaBHoN paboTe, 3neKTpoAMHaMMYECKoe W TepMUYEcKoe BO3OENCTBME CKBO3HbIX TOKOB KOPOTKOTO 3aMblkaHUS C
napameTpamu BNioTb 40 CreayoWmnX HOPMUPOBAHHbBIX 3HAYEHWIA:

a) HambonbLUUIA MUK (TOK 3NEKTPOANHAMUYECKON CTONKOCTU) iy, 3HAYEHME KOTOPOro AOSMKHO ObITb HE MeHee 2,5 1 yy ;

6) cpeiHeKBaApaTUYHOE 3HAYEHMe ToKa 3a BPEMS Ero NpoTekaHUs (TOK TEPMUYECKON CTOMKOCTU) [, , 3HAYEHWEe KOTOPOro
AOMKHO BbITb HE MEHEe [ yoy ;

B) BpEMS NPOTEKaHWs Toka (BPEMS KOPOTKOrO 3aMblkaHUsl) i.., KOTOpoe pekoMmeHayeTcs BbiGupaTtb 13 psiaa: 1, 2 unm 3 c.

K3
MpumeyaHus

1 [Ins BbIKNoYaTenei Co BCTPOEHHbIMI B MPUBOZ, MaKCUMarnbHbIMW pacLenuTensiMm Toka :.. PaBHO MOMHOMY BpEMeHU
OTKIOYEHUS MPU MaKCUMasIbHOW YCTaBKe Mo BPeMeEHU cpabaTtbiBaHWs B YCIOBUSX HOPMUPOBAHHOMO KOMMYTaLMOHHOIO LKNa.

2 [onyckaeTcs MCMonb3oBaTb BbIKNOYATENM NPU BPEMEHU KOPOTKOTO 3aMblKaHWA ¢, MNPEBbILIAIOLLIEM ¢
YMEHbLLEHHOM MO CPaBHEHWIO C 7, 3Ha4YeHun Toka /,, onpeaensieMom no dopmyne

ks V1 Npn

Ip=1, i 0t (1

3HaueHue I, NPUHUMAaLOT paBHbIM 7, NpY £ < 7 ..

6.5.2 O6MOTKM ¥ Apyrve aneMeHTbl Lenen MakCcumarnbHOro pacuenuTenst Toka, BCTPOEHHbIX B MPUBOA, OOMXKHbI Mpu
NnoaTsHYTOM sIKOpe BblaepkuBaTb 6€3 NOoBpexaeHnn npoTekaHme Toka, paBHoro 150 A, B TedeHne 1 ¢ - anga pacuenurtenen
MrHOBEHHOIo AeNCTBUS Ha ycTaBke OTKMoyawuwero Toka meHee 80 A 1 B TeyeHne 2 ¢ - AN pacuenuternien ¢ BblAep>KKON
BPEMEHM, @ OOMOTKMN 3NEKTPOMarHMTOB pacuennTene MrHOBEHHOIO AENCTBUSA Ha yCcTaBke oTKMtovatowero Toka 80 A n 6onee
OOJDKHbI BblAepXKnBaThb NpoTekaHue Toka 250 A B TeueHune 1 c.

6.6 TPEBOBAHUA K KOMMYTALIMOHHON CNOCOBHOCTU MPU KOPOTKMNX 3AMbIKAHUAX

6.6.1 KOMMyTaLI,VIOHHaﬂ CMOCOOHOCTL BhIKMtOYaTeNewn NP KOPOTKNX 3aMblKaHUAX OO KHA obecneuynBaTbCs Npu yKa3aHHbIX
B HacTodALweM nogpasaerie Xxapakrepuctmkax n ycnoBuax.

6.6.1.1 HanpspkeHne ceTu - BNMOTb [0 paBHOrO Haubonbliemy pabovemy HanpsbkeHuto Bblkntovatens Ly .,
COOTBETCTBYIOLLEMY HOMUHAMBHOMY HanpsHKeHWIo BblknovaTens iy, -

Mpumevanve - Ana sbikniovatenen Ha 7, . =15 kB, npegHa3HauyeHHbIX Takke Ana ucnonb3oBaHna B cetaxc I/, . =13,8
kB, n Bbikntovatenet Ha I, =20 kB, npeaHa3HaYeHHbIX TaKke ANA UCnonb3oBaHua B ceTax ¢ I, . =18 kB, gonyckaetca
[ONOMHUTENLHO HOPMMPOBATL KOMMYTAaLIMOHHYIO CMIOCOBHOCTL MPU YKa3aHHbIX HOMUHAMBHLIX HANPSHXKEHUAX ceTel, ncxoas n3
HambonbLnx paboumnx HanpsxeHun 15,2 n 19,8 kB.

6.6.1.2 Tok OTKMIOYEHNs1 (OTHECEHHbI K COOTBETCTBYIOLIMM HOPMUPOBAHHLIM HWXKE YCMOBUSAM BOCCTaHOBMEHUS
HanpshkeHns):

- [eiCcTBylOLlee 3HaYeHWe ero nepuoauMveckon CcocTaBMsilowen OTHECEHHOE K MOMEHTY MpeKpaLleHus

oI’

COMPUKOCHOBEHMS €ro AyroracuTenbHbIX KOHTAKTOB (PUCYHOK 2), - BNMOTb [10 PABHOTO 1 yuy ;

- OTHOCUTENBbHOE COAepXXaHWe ero anepuvoamMyeckon cocTasrnsowen § B MPOouUeHTax B MOMEHT, yKa3aHHbIN Bbiwe (
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=010 JE) %100 , CM. PUCYHOK 3) - BNMOTb 4O PABHOr0 HOPMWPOBAHHOMY 3HaYeHUI0 5, , onpefenseMomy no 6.6.2.

Tox i

A \.D

0,01¢

A4 W BB - ormbatolume KpUBOW TOKa; BY - HyneBasi NUHWS; 7" - KpUBasi CMELEHUs HYyNeBOW NUHUM KPUBOW TOKa
(kpuBasi aneproanYeckoli CoCTaBnsoWe); 7' - MOMEHT M3MepPeHMsl HayanbHOro AENCTBYIOLLEro 3HaYEHUs1 NepuoanYeckoi
COCTaBNSIOWEN TOKa  BKIOYEHUS, #F' - MOMEHT MpeKpalleHnss COMPUKOCHOBEHMSI OyroracuTeribHbIX KOHTaKTOB
(BO3HUKHOBEHME [nyru); [, - OeNCTByloLlee 3HauyeHue MEepUoaUYEcKoi COCTaBMSIOLEN Toka OTKIOYEHMSl, OTHECEHHOE K
MOMEHTY EE'
MOMEHT E&'

oo

, iy - anepumoguyeckas CocTaBlidloLlasA TOKa OTKNKOYEeHUA B MOMEHT EFEF', iy - aMnnuTyaa TOKa OTKIYeHUs B

PMOyHOK 2- I'Iepmop,mquKaﬂ n anepmoan4yeckaa coctaBnAaloLLMne TOKa KOPOTKOro 3aMblkaHUA

B, %

100
90

80

70 .

40 ]
10 s

20 1l T~

I ——

0 5 10 15 20 25 30 35 40 45 40 S5 60 65 70 75 80 85 90
T, MC

PucyHok 3 - CogepikaHue aneproam4eckoli CocTaBnaioLLen B NpoLieHTax

6.6.1.3 BoccraHaBnuBatoLeecs HanpsikeHWe - B COOTBETCTBUM C HOPMMPOBAHHLIMU XapakTepPUCTUKaMy COBCTBEHHOIO
nepexoaHoro BoccTaHaBnmBatoLlerocst HanpsbkeHus (MBH), ykazaHHbiMu B 6.6.3.

6.6.1.4 Tok BKIlOYEHUS:

- HaYanbHoe JeNCTBYIoLLEee 3HaYeHe ero Nepuoan4eckon coctTasnsaLwWwen 7, - BnoTb 4O PABHOrO ero HOPMUPOBAHHOMY
3HAYeHUIo [, ., KOTOPOE [OIKHO ObITb HE MEHEE /; 1oy ;

EH’

- ero HambonbLUWIA MUK i, - BNNOTb 40 PABHOTO HOPMUPOBAHHOMY 3HAYeHMIo i ., KOTOPOe JOMKHO BbiTb He MeHee 2,5 7

EH’ EH'

BknioyeHne Ha TOKM KOPOTKOrO 3amblKaHWsi BMMOTb A0 TOKa, PaBHOTO HOPMWPOBAHHOMY TOKy BKMOYeHMs 7., (1
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COOTBETCTBEHHO I'B.H), OOJPKHO BbITb MOMHbLIM, C NOCAAKOWN Ha 3aLlerky.

Ecnu BbikntovyaTenu NPUMEHAKTCA C pa3HbiIMX TUNaMWU NpuBOAOOB, TO NpU HeobxoouMOCTU W3rOTOBUTESb MOXET
HOpPpMUpPOBAaTb ANA KaXaoro n3 3Tux npuMBoaoB CBOU 3HAa4YEeHUA TOKa BKIMKOYEHUA U OTKITHOYEHN

4.

6.6.1.5 BoinonHaemasa BbiknoyaTenemM nocrefoBaTefnlbHOCTb KOMMYTAUMOHHBLIX onepauni ¢ 3agaHHbIMU MHTepBanamm
MeXay HAMW - B COOTBETCTBUM CO CnegyowumMm HOPMUPOBaHHBIMW KOMMYTaUMOHHLIMU LIMKNaMW:

a) Ans BbIKMYaTenen, npeaHasHadeHHbIx Ans padotsl npy AlB, - KOMMYTaLUMOHHBIE LMKIbI - 3TO:
umkn 1: O - ¢, -BO - 180 ¢ - BO;
umkn 2.0 -180c-BO -180c - BO,

rae O - onepauust OTKIIOYEHUS TOKa KOPOTKOMO 3aMblKaHUs BMSIOTb [0 PABHOTO  Jg 4y ;

BO - onepauusi BKMIOYEHUS Ha TOK KOPOTKOTO 3aMblKaHWsi BMMOTb [0 PaBHOrO /., W He3ameanutenbHo (6es
npegHamepeHHoN BbIAEPXKKM BPEMEHW) crieayroLasi 3a Hel onepaums OTKIOYeHs;

igy - HOPMUpOBaHHasa GecTokoBas naysa npu AlB, 3HaueHne KOTopoi MOXeT HaxoauTbes B npegenax ot 0,3 go 1,2 c,

npuyem AnNs BblKoYaTenen, npeaHasHaveHHbIXx Ans paboTbl npu ObicTpogencTsytowem AlMB (BAMB), aTo 3HayeHue
npuHMMmaeTcs pasHbiM 0,3 c;

©) onsa BblkNtovaTenen, He npegHasHadveHHbIx Anga padoTsl npu AlB, - ToNbko UWKN 2;
B) 4N reHepaTOPHbIX BbIKMtoYaTenen gonyckaetcs BMECTO Lukna 2 Hopmuposatb uukn BO - 30 muH - BO;

r) Bblknovatenun Ha 7. <220 kB, npeaHasHayeHHble ans pabotbl npu AlB, KpomMe HOPMUPOBaHHbLIX KOMMYTaLMOHHbIX

LMKNOB 1 1 2, AOMKHbI TaKxke BbINONHATL UMK O - ¢, - BO - 20 ¢ - BO (umkn 1a).

MpumeyaHus

1 KommyTaumoHHas cnocoBHOCTb BbIKMOYaTenen, npegHasHadeHHblX Ana pabotbl npu AlB, obecneunBaeTtcs npu
6ecToKOBbIX Nay3ax, paBHbIX UM BOMbLUNX £ .

2 [ns BbiknovaTenen, npegHasHavyeHHblx ansa paboTbl npu AlB, TOKM BKMOYEHWST U OTKIHOYEHMS ONS UMKna 2 Moryt
HOpMMpOBaTbLCA OONbLWMMK, Yem Ans uukna 1.

3 Ecnu gna Bo3aylWHOro BbIKMYaTENs WM ANs BbIKNOYaTeNs ¢ NHEBMATUYECKMM NMPUBOLAOM B LENSIX BbINOMHEHUS
nocnegHen 4actv HOPMMPOBAHHOIO KOMMYTaLMOHHOro umkna (BO) TpebyeTtca B TeueHne nHtepsana Bpemenun 180 ¢ unm 20 ¢
noanuTka cxkaTblM BO34YXOM, TO HEOOXOAMMOCTb 3TOM NOANUTKM AOSMKHA ObITb YkasdaHa B 9KCMyaTaLMOHHBLIX JOKYMEHTaX.

4 [1ns BblknAoYaTenen ¢ NPYyXMHHbIMW NpUBOAaMN AOMycKaeTcsl MO COrfacoBaHUIo C 3aka3dnkom BMecTo naysbl 20 ¢ B
uukne 1a HopMmMpoBaTb nNaysy, yBENUYEHHYI0 4O 3Ha4YeHUs, PaBHOrO BPEMEHW 3aBOAA NPYXMH.

5 Mo cornacoBaHUio C 3aKaszynmkom gonyckaeTtcda Ana otaenbHbIX TUNOB BblkMoYaTenen Ha 7

won <220 KB HopmupoBaTb
TONbKO UMKNbI 1 1 2.

6.6.2 HopmupoBaHHOe MPOLIEHTHOE COoAepXaHue aneproanyeckoil COCTaBMSAIOLLEN HOMUHAMBHOMO TOKa OTKIMIOYEHUsT S,

onpenenarT no KpI/lBOI7I Ha PUCYHKe 3B (t)yHKLI,VII/I BpemMeHn r OT MOMeHTa BO3HUKHOBEHUA KOPOTKOIro 3aMblkaHMA 0O MOMEHTa
npekpaweHna CONpUKOCHOBEHUA LAOYyroracuTesibHbIX KOHTAaKTOB. BpeMﬂ T NPUHUAMAKT paBHbIM MWHUMAribHOMY 3Ha4Ye€HWUHo
COBCTBEHHOrO BpeMeHN OTKIKYEeHUA BbIKIoYaTena zn.c,mu{ ¢ po6aBneHneMm MUHUMArbHOro BpeMeHun nencreus peneVlHoﬁ

3awmTtbl 10 mc.
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B HEKOTOpbIX Ccnydaax, HanpuMmep npu pacnofioXkeHnn BbIKIo4aTena BONU3N  MCTOYHUKOB reHepupoBaHuA
AEKTPOSHEPINN, coaepXaHne anepnoanyeckon CocTaBnsoLwen B NpPoLeHTax, COOTBETCTBYOLLEE MUHUMANbHOMY 3HA4YeHUIO
COOCTBEHHOrO BpeMEHN OTKITIOYEHUA BbIKNKOYaTenda, MOXeET ObITb GonbLue NOJTy4EeHHOro no PUCYHKY 3. B atnx cny4yaax no
corfnacoBaHuio C 3aKa34nMkoOM OonycKaeTcA:

a) ycTaHaBnvBaTb 3Ha4YeHus1 §,, Gonee onpeaensiemMbix NO PUCYHKY 3;

6) npyHUMaTL 3HaYeHne BpeMeHM, A0BaBNSAEMOTO K f,; iy, OONEE 10 MC B COOTBETCTBMM C (PAKTUHECKNM 3HAYEHUEM
MUWHMMarnbHOro BpEMeEHM cpabaTbiBaHWsS penenHon 3almnThl, JEVCTBYIOLLEN HA OTKIMOYEHNE BbIKNOYaTeNs.

MpumeyvaHve - Ecnu 3Havenne g £20%, To 3Ha4YeHne 5, NPUHUMAIOT paBHbiM 0.

6.6.3 HopMumpoBaHHbIe XapaKTEPUCTUKMN NEPEXOAHOIO BOCCTaHaBnuearowerocs HanpsikeHns (MBH)
6.6.3.1 HopmupoBaHHble xapaktepuctukm NBH 3agatoTcst yCnoBHOM rpaHUYHON NMHKUEN, ONpeaenseMon:

a) ABYMA NapamMeTpamu - ., i, @ TakKke KoopanHatamm NMMHnUu 3ana3ibiBaHnAa ' U f; B COOTBETCTBMN C PUCYHKOM 4 vinn

Hanprmenue U

Ueb—————

|
|
|
Oy, #, Bpews ¢
1 - ycnoBHas rpaHuyHas nuuua NBH; 2 - nuHna 3anasgbisanns NBH (napannensHas rpaHUYHOM NHWK)

PucyHok 4 - HopmupoBaHHble xapaktepuctuku MNBH, onpeaensiemoro AByMsi napameTpamu

6) YeTbipbMsi NapameTpamu - uy, u
PUCYHKOM 5.

&, i3, @ TAaKKe KoopaAnHataMu JNMHUK 3ana3fbiBaHUA ' U £{; B COOTBETCTBUU C

IRl

HanpaweHue u

gir—— —

Ty —

|
|
|
|
|
|
U |
|
|
|
|
|
|
|

7 t; Bpewma t
1 - ycnoBHas rpaHuyHas nunusa NBH; 2 - nuHna 3anasgbiBanuns NBH (napannenbHas rpaHUYHON NMHKK)

PucyHok 5 - HopmunpoBaHHbie xapaktepucTukm NBH, onpegensieMoro YyeTbipbMs napameTpamm

MapameTpbl i U i, ONPEAENsOTCS COOTHOLEHUSMN:
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uy = +f2 U/, - ANS BblKNovaTeneit ¢ U, <35 kB,
= 075./2 U, - ANs BbIKNtoyaTenen ¢ I > 110 kB, (2)

By = Ky ‘\E Uen»
Uen =&Knr Uy, ’r'v@!
roe I, - NOMOCHOE BO3BpaLlaoLLeecsd HanpsiKeHne,
K, - KO3(DNLMEHT NEPBOro racaLLero nomoca (Mpu TpexdasHoM KOPOTKOM 3aMblKaHUK);

K, - K03(PULMEHT NpeBbILLIEHNS aMNnnTYAbI.
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Ona ebikmovatenen ¢ i <35 kB X . =1,5; ana suikniovatenen ¢ 7, > 110 kB & . =1,3.

HOM — HOM =

3HaveHusa X, , coctasnswowye ot 1,4 ao 1,54, npuseaeHs! B Tabnuuax 4-11.

Tabnuua 4 - HopmmpoBaHHbie xapaktepucTtuku MNBH ans BbikntoyaTenen ¢ HOMUHaNbHLIM HanpskeHnem OT 3 A0 35 KB Npu OTKIMIOYEHUN TOKa [, = I yoy - YCIOBHASA rpaHNYHas NHUS
3afjaHa aByma napametpamu ¥ . =15, &, =14

U / Ugp, KB u,, kB £y, MKC tg, MKC u', KB ¢', MKC S=u,lt,,
kB/mkc
3/3,6 6,2 41 6 2,1 20 0,15
6/7,2 12,3 51 8 4,1 25 0,24
10/12 20,6 61 9 6,9 29 0,34
15/17,5 30 71 11 10 35 0,42
20/24 41 87 13 14 43 0,47
35/40,5 69,4 122 18 23,1 59 0,57
e = 14150 2/273 Uy 2 = 0155 u'=1/3u, .
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Tabnuua 5 - HopmupoBaHHble xapaktepuctuku NBH ang Beiknoyatenen ¢ HOMUHanNbHbLIM HanpsbkeHnem ot 3 0o 35 kB npu oTknoYeHun Toka 7, =

nvHVA 3agaHa ABymA napametpamun £ . =15, &, =15

Uson / Uyp, KB u,, kB £y, MKC tg, MKC u', KB ¢, MKC S=u,li,
kB/mkc

3/3,6 6,6 17 3 2,2 9 0,39
6/7,2 13 22 3 4,4 11 0,60
10/12 22 26 4 7,3 13 0,85

15/17,5 32 31 5 11 16 1,04
20/24 44 38 6 15 18 1,16

35/40,5 74 52 8 25 25 1,44

e =15°15 203 Uy tg = 0155 u'=1/3u,.

0,64 gy - YCNOBHAA rpaHnyHas
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Tabnuua 6 - HopmupoBaHHble xapaktepuctuku NMBH aAnga ebikntoYatenei ¢ HOMUHaNbHLIM HanpsbkeHnem ot 3 Ao 35 kB npw oTkmtoueHun Toka 1, = 0,37, 4oy . YCIIOBHAA rpaHuyHas
nvHVA 3agaHa ABymA napametpamun £ . =15, &, =15

Uson / Uyp, KB u,, KB £y, MKC tg, MKC u', KB £, MKC S=u,lt,,
kB/mKC
3/3,6 6,6 9 1 2,2 4 0,77
6/7,2 13 11 2 4,4 6 1,20
10/12 22 13 2 7,3 6 1,70
15/17,5 32 15 2 11 7 2,14
20/24 44 19 3 15 9 2,32
35/40,5 74 26 4 25 13 2,88
e =15°15 203 Uy tg = 0155 u'=1/3u,.
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Tabnuua 7 - HopmMupoBaHHble xapaktepuctvki MNBH ans Bobikoyartenen ¢ HoMUHanbHbIM HanpsbkeHem oT 3 Ao 35 kB npu oTknodeHnn Toka 7,y = 0.1/, 4 . YCIIOBHAA rpaHuyHas
nvHVA 3agaHa ABymA napametpamun £ . =15, &, =15

Uson / Uyp, KB u,, KB £y, MKC tg, MKC u', KB ¢', MKC S=u,lt,,
kB/mKC
3/3,6 6,6 9 1 2,2 4 0,77
6/7,2 13 11 2 4,4 6 1,20
10/12 22 13 2 7,3 6 1,70
15/17,5 32 15 2 11 7 2,14
20/24 44 19 3 15 9 2,32
35/40,5 74 26 4 25 13 2,88
e =15°15 203 Uy tg = 0155 u'=1/3u,.
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Tabnuua 8 - HopMmupoBaHHble xapaktepucTtuku NMBH ons Beiknoyatenen ¢ HommHanbHbIM HanpskeHnem 110-750 kB npu oTkntodeHun Toka 7, 4, =

3afjaHa aByma napametpamu ¥ . =13, &, =1,4

Usone ! Unp, KB | 1, KB | 21, MKC | 2, KB | 5, MKC | 25, MKC | ', kB i', MKC S=uw iy,
kB/mKkc
110/126 100 50 187 200 2(14) 50 Ot 27 po 39 2,0
150/172 137 68 255 272 2(19) 68 Ot 36 g0 53 2,0
220/252 200 100 374 400 2(28) 100 Ot 52 o 78 2,0
330/363 289 144 538 576 2(40) 144 Ot 74 po 112 2,0
500/525 417 209 779 836 2(59) 209 Ot 107 go 166 2,0
750/787 626 313 1167 1242 2(88) 313 Ot 158 go 245 2,0

=095 13 203 Uyt 1, =147 13 203 Uy & =405 u'=1/ 20y

anMeHaHMG - HOpMVIpOBaHHOG 3Ha4eHue ¢; - 2 MKC; npu UCNbITaHNAX 3Ha4YEHNE :; MOXET ObITb yBEJNn4eHo

[0 3HayeHwus,

YKa3aHHOro B ckobKax, ecnu BblKMYaTenb MWCMbITbIBAOT B pexnmMme OTKIIOYEeHUA TOoKa
HeyaaneHHOro KOpoTKoro 3amMblKaHUA.

Iy wom - YCTNIOBHASA rpaHUYHas NUHUS
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Tabnuua 9 - HopmupoBaHHble xapakTepuctukm NMBH ang BeikniovaTenemn ¢ HoMMHanbHbIM HanpskeHvem ot 110 go 750 kB npu oTkntoyeHum Toka 7, =

nvHWA 3agaHa ABymA napametpamun £ . =13, £, =15

Uson ! Unp, KB | 1wy, kB i, MKC [ =, KB [ £, MKc 3, MKC u', KB ¢, MKC S=uwyly,
kB/mkc
110/126 100 33 200 198 Ot2p010 50 Ot 19 go 27 3,0
150/172 137 46 273 276 OT2p014 68 Ot 25 po 36 3,0
220/252 200 67 400 402 Or2p020 | 100 Ot 35 go 53 3,0
330/363 289 96 577 576 Or2p0029 | 144 Ot 50 po 77 3,0
500/525 417 139 834 834 Otr2po42 | 209 OT172 go 112 3,0
750/787 626 209 1251 1254 Ot2p063 | 312 | Ot 106 go 166 3,0
=075 13 203 Uy st = 1513 203 Uy #3 =685 2MKC Sty €038 u'=1/2u.

0,64 g - YCNOBHASA rpaHnyHasn
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Tabnmua 10 - HopmupoBaHHble xapaktepuctukv MBH ans BbiknoyaTenen ¢ HOMUHasrbHbIM HanpspkeHnem ot 110 go 750 kB npu oTkniodeHnn Toka i,y = 0,37, 4, . YCroBHas
rpaHuyHas NHWA 3ajaHa aByms napameTtpamu & . =1,3, &, =1,54

Uson / Uyp, KB u,, KB £y, MKC tg, MKC u', KB ¢', MKC S=u,lt,,
kB/mKC
110/126 206 41 6 69 20 5,0
150/172 281 56 8 94 27 5,0
220/252 411 82 12 137 39 5,0
330/363 592 118 18 197 57 5,0
500/525 857 171 26 286 83 5,0
750/787 1284 257 39 428 125 5,0
e =154 13 4203 Uy £g = 0155 u'=1/3u,.
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Tabnmua 11 - HopmupoBaHHble xapaktepuctukm MNBH ans BbikntoyaTenen ¢ HOMMHanbHbIM HanpsbkeHnem oT 110 go 750 kB npu OTKMOYEHUU TOKa

rpaHuyHas NHWA 3ajaHa aByms napameTtpamu & . =1,3, &, =1,54

Uson / Uyp, KB u,, KB £y, MKC tg, MKC u', KB ¢', MKC S=u,lt,,
kB/mKC
110/126 206 29 4 69 14 7,0
150/172 281 40 6 94 19 7,0
220/252 411 59 9 137 29 7,0
330/363 592 85 13 197 41 7,0
500/525 857 122 18 286 59 7,0
750/787 1284 183 27 428 88 7,0
e =154 13 4203 Uy £g = 0155 u'=1/3u,.

I

0OH

= 017 o -

YcnoBHasi

[okymeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro oHaa us 6onee 25 000 000 HOpMaTUBHO-NPABOBbIX Y HOPMATUBHO-TEXHUYECKUX LOKYMEHTOB


http://docs.cntd.ru/

FOCT P 52565-2006 Beikntoyatenu nepeMeHHOro Toka Ha HanpsxeHnst ot 3 go 750 kB. Obwue TexHnyeckue ycnosusi Ctpanuua 28
FOCT P om 23 agzycma 2006 2. Ne 52565-2006

6.6.3.2 BbikntovaTtenb AOMKEH OTKMOYaTb TOKW BMAOTb 40 HOPMMPOBAHHOIO Npu ycnosuu, 4to MNBH B MecTe ycTtaHoBkM
BbIKNIOYaTENS:

a) He BbIXOAUT 3a Npeaenbl (He NPoOXoaWT BbILE) YCIOBHOW FPaHWUYHO JIMHUN;
6) NnepecekaeT oauH pas NUHKIO 3ana3abiBaHUA U BTOPUYHO ee He nepecekaer.

6.6.3.3 HopmupoBaHHbie xapaktepuctuku NBH npu oTKNOYEHNM TOKOB KOPOTKOrO 3aMblkaHusi, MpuBeAeHHbIE B Tabnmuax
4-11, cOOTBETCTBYIOT YCINOBUAM paboTbl NEPBOro racsiLLiero nortoca npy oTKMYeHNM TpexdgasHoro KOPOTKOro 3aMblKaHMS.

6.6.3.4 Ecnu ycnosue no 6.6.3.2 He BbINOMHAETCS, TO BO3MOXHOCTb NPUMEHEHMSA BbIKNOYaATENSA B JAHHOW Lenn AormkHa
ObITb CornacoBaHa Mexay U3rotToButTenem 1 3akasdmkom. MpeBbilleHne YCNOBHOW FpaHNYHOM TMHUM BO3MOXHO, B 4aCTHOCTMH,
Npu yCTaHOBKE BbIKMo4aTens:

a) B Lenu reHepaTopa;

©) HenocpeaCcTBEHHO 3a MOLLHBIM TpaHcdOpMaTopoM (aBToTpaHcopMaTopom) NpU OTCYTCTBMM CYLLECTBEHHOW €MKOCTU
npucoeanHeHnn.

PekomeHayemble xapaktepuctvki MBH npu ycTtaHoBKe BbIKMoYaTens B LNy reHepatopa Ans TOKa {; y,y NPUBELEHbI B
npunoxexuu .
6.6.3.5 [Ons Bbikntovatenen ¢ i, > 110 kB v I, 4o 225 KA JONONHUTENBHO HOPMUPYETCs HadanbHas YacTb BH

(HauanbHoe [BH - HMBH). HMBH onpepensetca napametpamu 7 W i, XapaKTepusyloWMMKU ee IPaHuYHylo NUHWUIO, B
COOTBETCTBUM C PUCYHKOM 6 1 Tabnuuen 12.

Hanpawenue v

OcHoaHas
cocTaansowana NEBH

\ Monnoe NEH

0.2u; - Ha BLIKNIDYETENE

/

/

Bpamn !
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PucyHok 6 - HavanbHasi 4acTb nepexogHoro BocctaHaenmaatoLleroca Hanpshxexusa (HMBH)

Tabnuua 12 - HopmnpoBaHHbie 3Ha4eHus HIMBH

Usom ! Unp, KB KoacbcpuumeHT 7;, KB/KA KoopauHata BpemeHu :;, MKC
110/126 0,046 0,4
150/172 0,058 0,5
220/252 0,069 0,6
330/362 0,092 0,8
500/525 0,116 1,0
750/787 0,159 1.1
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Muk HIMBH onpeaensioT yMHOXeHWMEM KoadduumeHTa f; Ha AenNCTBYIOLLEeEe 3HaYeHNe TOKa OTKIIOYEHUS.

TpeboBaHus k HIMBH He pacnpocTpaHaTCsa Ha BbIKoYaTeNnn, SBNSOLWLMECS COCTaBHOM YacTbio KPY3.
6.6.3.6 TpeboBaHusa k xapaktepuctukam MNBH ans BbiknovaTenemn, npegHasHaYeHHbIX ANst MPSMOro NpUCOeAMHEHUs K
BO3AYLWHbIM nuHuAM ¢ Ty > 110 kKB v I, 1o > 12,5 KA, NpK YCNOBUM OTKIIOYEHWSI OAHOMA3HbIX HEYAANEHHbIX KOPOTKUX

3amblkaHUN onpeaensaTcs HOPMUPYeMbIMU NapaMeTpamu NIMHUK: BOSTHOBLIM CONpoTUBIeHneM =z =450 Om, KoathULIMEHTOM
nuka X, =1,6 n BpemeHeM 3aaepXku iy, paBHbiM 0,2 MKC - AnsA Bbiknovatenen Ha 77, <150 kB n 0,5 mkc - ans

BbIKntovartenei Ha I, > 220 kB.

[ns oTAenbHbIX TUMNOB BbIKNOYaTENeNn Ha HOMUHaNbHble HanpshkeHus 330 kB 1 Gonee gonyckaeTcst MO COrMacoBaHUio ¢
3aKa34yMKOM HOPMWPOBATb 3HAYeHWUs z W X . MEHbLIMMW, YEeM YKa3aHo Bbille, HampuMmep B criyyae, ecrivm B KOHCTPYKLMU

NIMHUM  3neKTpornepeaayn npeaycMoTpeHbl MepOonpUATUS, yMeHblualwme 3EeKT CONMkKeHUss NPoBOAOB MpU KOPOTKOM
3aMblkaH

nn.
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6.6.4 ,D,OI'IyCKaeMOG ONa Kaxgoro nostoca BblkntovaTens 6e3 OCMOTpa M PEMOHTa OyroracuTeflbHOro yCTPOMCTBA YMCIO onepauui OTKIIHYEHUS U BKNIOYEHUA (pecypc no
KOMMYyTaLMOHHON CTOVIKOCTM) NP TOKaX KOPOTKOIro 3aMblKaHNA N HAarpy3o4HbIX TOKax crnegyet HopMupoBaTh B TY n 9KcrnyaTauyMOHHbIX JOKYMEHTax.

[ns rasoBbiX 1 BaKyyMHbIX BbIKMKOYaTENEn Npy TOoKe 7, 4, AOMYCKAEMOE YMCIO OTKIMIOYEHMUIA JOIKHO BbiTh HE MEeHee ykasaHHbIX B Tabnuue 13.

Tabnuua 13 - [lonyckaemoe YMCo OTKIIOYEHNUI NPY TOKaX  {g yoy

Buabl BeikntovaTene Honyckaemoe YMCno OTKIMOYEHWUI NPU TOKAX I gy » KA
0o 31,5 Bkniou. 40 50 63
[asoBble 20 15 12 8
BakyyMHble 25 20 18 10
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Mpy ToKe kOpOTKOro 3ambikaHus 0,6 7,y MUHMMANbHOE [OMYCKAEMOE YMCNO OTKIIIOYEHW AOMmKHO ObiTe Gonee

HOPMWPOBaHHOTO ANS I, 4o, B 1,7 pasa.

MuHMManbHoe [ONyCTUMOE YWUCIO BKIOYEHUA MPU TOKE [,y OOJDKHO OblTb He MeHee 50% pgonycTMmoro uucna
OTKIMHOYEHNIA.

6.7 TPEBOBAHMA K KOMMYTALIMOHHON CNOCOBHOCTU B YCITIOBUAX PACCOMMACOBAHUA ®A3

[okymeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro oHaa us 6onee 25 000 000 HopMaTMBHO-NPABOBLIX Y HOPMATUBHO-TEXHUYECKUX
[OKYMEHTOB


http://docs.cntd.ru/

FOCT P 52565-2006 Beikntoyatenu nepeMeHHOro Toka Ha HanpsxeHnst ot 3 go 750 kB. Obwue TexHnyeckue ycnosusi Ctpanunua 33
FOCT P om 23 agzycma 2006 2. Ne 52565-2006

6.7.1 Boblkntouatenun Ha i, > 110 kKB gomkHbl 6bITb CNOCOGHBLI NPOM3BOANTL KOMMYTALMIO NIMHWIA B YCMOBUSX paccorfiiacoBaHus as npyu HOPMUPOBAHHOM TOKE OTKITHOYEHUs,

cocTaBnAtoLLEeM 0,251,y , U BO3BPALLAIOLLEMCS HAMPSIKEHMN 2,04/2/3 Ty, .

dopma HopmupoBaHHoW kpueown MNBH gomkHa COOTBETCTBOBATL NPUBEAEHHONM HA PUCYHKe 5. HopMmupoBaHHble 3HaveHus napameTpoB NBH npueeaeHsbl B Tabnuue 14.

Tabnuua 14 - HopmupoBaHHble xapaktepucTukin MNBH npu oTKMoYeHUn Toka B pexmMme paccorfiacoBaHus as. YCnoBHas rpaHnyHas nuHus 3ajaHa YeTbipbMs napameTpamu, K. =
2,0, £, =125

Usone { Ugep, KB | 341, kKB| g, |u,, kB 5, MKC iy, MKC u' ', MKC S=wm iy,
MKC kB KB/MKc
110/126 154 | 100 | 257 |OTt 200 po 400 Ot2p0010 77 10152 0o 60 1,54
150/172 210 [136 | 350 [OT272p00544 |OT2pm014 | 105 |OT70 po 82 1,54
220/252 308 | 200 [ 513 |Ot400 no 800 OT12p020 154 |OT1 102 go 120 1,54
330/363 444 | 288 | 740 |OT576 po 1152 OT12p0029 222 |OT 146 no 173 1,54
500/525 642 | 417 | 1070 [OT 836 po 1672 Ot2p042 321 |OT1 210 go 250 1,54
750/787 962 | 625 | 1604 |OT 1242 102484 |OT2 1062 | 481 |OT 314 no 374 1,54
p =075 2,00 4/203 Uy u, =125 2,07 4/2/3 Uy s 2MKC L4 £01ty5 u'=1/ 21y,
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6.7.2 Bbikntovyatenu, npegHa3HayeHHble AN YCTAHOBKM B LIeNU reHepaTtopoB, AOMKHbI OTKMAYaTb TOKU B YCNOBUSAX
paccornacoBaHusa ¢as HanpskeHUsi CO CTOPOHbI reHepaTopa M CO CTOPOHblI CUCTEMbl. HOPMUPOBAHHLIA TOK OTKIOYEHMUS,
BO3BpalLlLatoLeecs HanpsbkeHne n MNMBH ycTaHaBnmuBalTCA NO COrnacoBaHuio € 3aka34ymMkoM. HopMUpPOBaHHbIN TOK OTKINIOYEHUS
AOrKeH ObiTb He meHee 0,57, ., . 3Ha4YeHVss Bo3Bpallaloulerocs HanpsbkeHuss n MBH crneayet ycrtaHaBnueate npu yrie
pacxoxaeHus a3 Hanps>keHUs CO CTOPOHbI CUCTEMbI U CO CTOPOHbI reHepaTtopa, paBHoM 90 unu 180 anekTpuyeckum
rpagycam, No CorrnacoBaHUio C 3aKa3qymKoM.

6.8 TPEBOBAHUA K KOMMYTALUOHHON CMOCOBHOCTU NPU OTKIKOYEHMU U BKITKOYEHUU
EMKOCTHbIX TOKOB HEHAIPY>KEHHbIX BO34YLWHbIX TIMHWA U BATAPEX KOHOEHCATOPOB
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o 2 110 KB [OMKHBI BbITb CNOCOGHBI OTKIMIOYaTL U BKIKOYaTh TOKU HEHarpyeHHbIX BO3AYLUHbLIX NNHWIA BMNOTh 40 HOPMUPOBAHHBLIX 3HAYEHWUI TOKOB
OTKITIOYEHUS HEHArpY>KeHHON BO3AYLLUHOW NMMHWK, NPYBEAEHHbIX B Tabnuue 15.

6.8.1 BbiknoyaTtenun Ha If

Tabnuua 15 - HopMMpoBaHHbIE 3HAYEHUS TOKOB OTKIMIOYEHWS HEHarpyXXeHHOW BO34YLUHON NUHUA

Usone ! U p» KB Tok, A
110/126 31,5
150/172 63
220/252 125
330/363 315
500/525 500
750/787 900
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BblknovaTenu [OSMKHbI OTKYaTh HEeHarpyxeHHble q3a3b| TpeX(*)a3HbIX BO3OYLUHbIX JIMHUA MPU HanNuymm KOpPOTKOro
3aMblKaHUsl B OOHOW MW ABYX OPYrux c*)asax (ﬂByCTOpOHHee OTKNM4YeHne HeCUMMMEeTPUYHOIro KOPOTKOro 3aMblKaHuA npu
Heo4HOBPEMEHHOM pa60Te BbIKIoYaTenen Ha KoHuax J'IMHVIM).

6.8.2 Bbikntovarenu, npegHasHa4eHHble ANnA KOMMYyTauun KOHOEeHCAaTOPHbIX 6aTape171, AOOJDKHbI OTKIOYaTb U BKIKOYaTb
TOKM KOHOEHCAaTOPHbIX 6aTape17| BMNNOTb 40 HOPMUPOBAHHbLIX 3HAYEHUN MPU HaNPs>KeHUW BNOTb 40 HanbonbLuero pa6oqero.
HOpMMpOBaHHbIe 3Ha4YeHUA TOKOB onpeaenAarnTcA B TEXHNYECKUX YCITOBUAX.

6.8.3 Buikntovatenu, npegHasHa4eHHble AN1A KOMMYyTalnum eMKOCTHOIo ToKa, noapas3gendaoTcAa Ha ABa Kracca: Knacc C1-
C HN3KOW BEPOATHOCTbLIO MOBTOPHOIO I'IpOﬁOFI; knacc C2 - ¢ 04eHb HN3KON BEPOATHOCTbLIO MOBTOPHOIO np0609|.

6.9 TPEBOBAHUA K KOMMYTALUMOHHOW CMOCOBHOCTWU NPU OTKMIOYEHUN U BKIHOYEHUU
LUYHTUPYIOLWWEIO PEAKTOPA

6.9.1 BbikntouaTtenu, npegHasHayeHHble AMs KOMMyTauMM ToKa LUYHTUPYIOLWEro peakTopa, OOMKHbI OTKMYaTb TOKM
LUYHTUPYIOLLLEro peakTopa OT MUHMManbHO [OMYyCTUMOrO BMMOTb [0 HOPMUPOBAHHOIO M3rOTOBUTENIEM MPU HAaNpPshkeHUn O0
Hanborbluero paboyero HampsikeHUst BKMUUTENBHO 6e3 NpeBbIEHUST  OOMYCTUMbIX 3HAYEHWA MepeHanpPsKEHUN,
HOPMMPOBAHHBLIX WM3rOTOBMUTENEM MO COMMACOBaHWID C 3aka3yuvMkoMm. W3roToBUTEnb [AOSMKEH YkasbiBaTb HEOOXOAMMOCTb
NPUMEHEHUs1 YCTPOWCTB 3aLUMThl OT NEPEHANPSKEHUI.

6.9.2 [Ona Bbiknovatenen c¢ 7, >»110 kB pekomeHayemble 3Ha4YeHWs HOPMUPOBAHHOTO TOKa OTKIOYEHUA
LWYHTMpYtoLWero peaktopa - (3151£63) A, MMHMManbHOrO TOKa OTKITHOYEHMS WYHTMpPYoLWero peaktopa - (100£20) A.

6.10 TPEBOBAHUA K HAMPAXXEHUIO PAOUOMNMOMEX

6.10.1 TpeboBaHus K HANPsHKEHNIO paaMonoMex NpeabsABNATCA K BblkntoyaTensam Ha 7, > 110 kB.
6.10.2 HanpspkeHne pagnonomex, Co3gaBaeMblX BbIKITHOYATENSIMU NPU HaMNpshKeHun 1,1Uﬂlpfﬂf§, He [OOIMKHO MpeBbILLaTh
2500 mkB npun yacTtoTe HacTponkn nameputensHon Lenu (500£50) klMu.

6.11 TPEBOBAHUA K 9NIEKTPOMATHUTHOWU COBMECTUMOCTH

TpeGOBava K C-)J'IeKTpOMaFHI/ITHOﬁ COBMECTUMOCTU MNpeabaABATCA K BblKIo4YaTtenamMm, WMEeLWnM 3J1EKTPOHHbIe
KOMMOHEHTbI, BO3OEWNCTBME TMOMEX Ha KOTOpble MOXEeT npmBeCtn K HenpaBuUiibHOMY d)yHKLI,I/IOHI/IpOBaHVII-O. KOHerTHbIe
Tpe6OBaHI/IF| [OIKHbI ObITb YKa3aHbl B TEXHUYECKUX YCIOBUAX.

6.12 TPEBOBAHUA K KOHCTPYKLIUUA

6.12.1 Obwme TpeboBaHus

6.12.1.1 KoOHTaKTHble 3aXMMbl BbIBOAOB BbIKNHOYATENS OOIMKHbI COOTBETCTBOBaThb Tpebosanmsm [OCT 10434, [OCT
21242 v [OCT 24753.

6.12.1.2 Bblknodatens (MONOC BbIKMOYATENs]) [AOMMKEH MMETb KOHTAKTHY NMowagky Ans noAcoefuHEHUs!
3a3eMMSI0LLEero NpPoBoAHMKa M 3a3eMnsowmi 3axum (3axumbl) no FOCT 21130 m [OCT 12.2.007.3 ¢ yka3aHMeM 3Haka
3a3eMIneHus.

6.12.1.3 MeTannuyeckne 4acTtu, nogseprarolinecs BO3AEWCTBUIO KNUMATUYECKMX (PaKTOPOB BHELUHeW cpenbl, npu
HeobXOAMMOCTM AOIMKHbI MMETb 3alUTHBIE MOKPBITUS C yyeTom ycnosui akcnnyataumm no [OCT 15150 u cpoka crnyx6bl
nsgenus.

6.12.1.4 Bbikntoyatenb (MONIOC BbIKMOYATENS) AOMKEH UMETh yKasaTernb BKMHOYEHHOrO M OTKIIOYEHHOrO MOJIOXEHUN,
BbIMOJSTHEHHbIN B cooTBeTCcTBUMM ¢ [OCT 12.3.007.3.

6.12.1.5 B Bblknto4aTensx 4OMMKHbI ObITb YCTAHOBMEHbI CHETUMKM YMcra cpabaTbiBaHUNA.

6.12.1.6 BblkntoyaTteny JOMKHbI UMeTb KOMMYTUPYIOLLNE KOHTaKTbl AN BHELUHUX BCMIOMOraTerbHbIX Lenen B KonmyecTse
He MeHee 12, ycTaHOBMNEHHbIE B MecTax, JOCTYMHbIX A1 OCMOTpa U PpeMOHTa.

Yncrno KOMMYTUPYHOLNX KOHTAKTOB OJ1A4 BHELIHNX Lenen, B TOM 4YnCne 3amMblKaroLmnx, pa3MbIKaroLWnX U nepeknyarlwmx,
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OOJDKHO BbITb YKa3aHo B TYuns 3KcnyaTauMOHHbIX JOKYMEHTaX U3rotoButTena.

6.12.1.7 KoHCTpyKLMA BbiKNtovaTenen knumatmdecknx mcnonHenmn XJ n YXJ1 gomkHa B AononHeHue k TpeboBaHusam
HacTosLero cTaHgapTa cootTseTcTBoBaTh TpeboBaHuam FOCT 17412.

6.12.1.8 BHyTpeHHME SnemeHTbl BblKMYaTenen kateropmm pasmeweHnsa 1 (M3onauumn, MexaHuambl, dnekTpuyeckue
YCTPOWCTBA W AP.) AOMKHbI ObITb 3aLLMLLEHbI OT NonagaHns B HUX aTMOCHEPHbLIX OCaLKOB.

6.12.1.9 BblknoyaTenn kateropum pasmeweHna 1 unm 2, MMerwme BHYTPEHHWE W3ONSAUMOHHbLIE MOSIOCTU, HEe
3aMOSIHEHHbIE TMOCTOSIHHO W30MSILUMOHHON XKMOKOCTBI UMM CXKaTbiM rasoMm, [JOJKHbI MMETb YCTpOWCTBa (Hanpumep
BEHTUNSIUMOHHOE, HarpeBaTeNbHOE WM OCYLUUTENBbHOE) ANA  MWCKMYEHWs KoHAeHcauuu Bnarn (npu  konebaHusix
TemnepaTypbl OKpYXXatoLLero Bo3ayxa), KoTopasi MOXeT Bbl3BaTb NEPEKPLITUSI N30NSALUN.

6.12.1.10 BbikntovaTtenu, Tpebyowmne npuMeHeHNs nNogorpeBa Npu NMOHWKEHHbIX TeMMNepaTypax OKPYXXaloLero Bo3ayxa,
OOIMKHbI MMETb MOJOorpeBaTeNibHble YCTPOWCTBA - OOHO- WM MHOTOCTYMeH4yaTble W CPeAcTBa Ans MX PYYHOro Wnu
aBTOMAaTUYECKOrO BKMIOYEHMSA 1 OTKNIOYEHUS. TemnepaTypa OKpyXatoLero Bo3gyxa, npu KOTOPOW BKIOYaKT 3TU YCTPOWCTBA
(cTyneHu), fomkHa 6bITh yKa3aHa U3roTOBUTENEM B SKCMIyaTaLMOHHbIX JOKYMEHTAX.

6.12.1.11 Pe3epByapbl BbiknovaTenen n npuBo4OB CO CXKaTbiM ra3oM AOMKHbI COOTBETCTBOBATL TpeboBaHusam [Npasun
locroptexHagsopa [1].

6.12.2 TpeboBaHMA K ra3oBbiM BbIKMOYaTENSAM

6.12.2.1 TpeboBaHMs K XapaKTepUCTUKaM U Ka4eCTBY ra3oB, UCMOMb3yeMbIX ANdA BblKNoYaTenen, yctaHasnmeatotca B TY
N 3KCNIyaTauMOHHbIX JOKYMEHTaxX U3roToBUTENS.

6.12.2.2 B rasoBbIx BbIKOYATENAX TOYKA POChI 4151 Anerasa Unm CMecu ra3oB Npy AaBreHWU 3anoSiHEHNUs U TemnepaType
20 °C B Te4yeHMe Bcero cpoka aKcnnyataumm OoSbkHa ObiTb He Bbilwe MUHYC 5 °C. Ecnu namepeHus npoBogaT npu Apyrux
OaBrneHnax n TemnepaTypax, To AoMmkHa O6biTb NpoBeAeHa HeobxoarMas KoppekLus.

6.12.2.3 [a3oBble BbIKNOYATENM LOMKHbI UMETb YCTPOWCTBA [Nsi KOHTPONA [OaBfneHust rasa, MpUBEOEHHONo K
HOopManbHbIM aTMocdepHbIM ycrnoBuam (Temnepatypa nntoc 20 °C, gaenenue 101,3 klla). YCTPOMCTBO [OMKHO MMETH
BCMOMOraTesfibHble KOHTaKTbl, NpeAHasHa4YeHHble Ans nodayn npeaynpeauTenibHOro curHana npu CHMKEeHWW AaBneHust Ao
OaBIeHnst cMrHanu3aumMm BCNeacTBME yTeuku rasa, a Tawke Ons GrnokMpoBKM BblkntovaTenst NPy CHMKEHWM OaBfieHus 4o
AaBneHus GnokupoBku. B TY wnu/m B aKkcnnyaTauMOHHbLIX AOKYMEHTax [OOMKHbl ObiTb ykasaHbl cregylolme 3HadeHus
NpVBEeAEHHOro AaBneHns rasa:

- HOpMUpoBaHHO€e faBrieHne 3anofiHeHUA;
- AaBlieHne Cpa6aTbIBaHVIFI KOHTaKTOB NpeaynpeauTeribHON CUrHanuaauum yTeuku rasa (Fa3OBOl;1 cmecm);
- AaBlieHne 6J'IOKI/1pOBKVI BblKIto4aTens.

6.12.2.4 [1ns ra3oBbIX BbIKMOYaTENen M3roToBUTENb [OSMKEH yKasaTb [JONyCTUMOe 3HavyeHne pacxofa Ha yTeuku (, rasa
UM ra3oBon cMecn. OTO 3HaYeHMe He JOIMKHO npeBbiwaTth 1% B rof oT KONMYecTBa rasa B BbikMovarterne.
6.12.3 TpeboBaHus K BaKyyMHbIM BbIKITHO4YaTENSAM

6.12.3.1 B BakyyMHbIX BbIKITHOHYATENSAX FEPMETUHHOCTb AYroracuTenbHbIX Kamep U Heobxooumoe AaBrieHNE OCTaTOYHbIX
rasoB B HMX [JOIMKHbI obBecrneyvmBaTbCsl KOHCTPYKUMEN U TEXHONOrMen W3roTOBMEHWsi, B pes3yrbrate 4ero JoCTuraeTcs
COXpaHeHUe 3ANEeKTPUYECKON MPOYHOCTU MEeXAY PasOMKHYTbIMW KOHTaKTaMu B TeYeHMe BCero cpoka cnyxbbl n He TpebyeTtcs
NOCTOSIHHOTO aBTOMAaTUYECKOrO KOHTPONSA BakyyMa.

6.12.3.2 3HayeHMs OCTATOYHOIO AaBIIEHUS ra3oB B BaKyyMHbIX OyroracUTENbHbIX KamMepax OOJMKHbl ObiTb ykas3aHbl B
TEXHUYECKNX JOKYMeHTax. HopMmpoBaHHOe 3Ha4YeHmne cpoka cnyxobl - no 6.13.3.

6.12.4 TpeboBaHUs K BO34YLUHLIM BbIKIO4YaTENSM
BosayLuHble BbIKMOYaTENN AOMKHbI COAepXKaTb cneayoLlme yCTponcTea:

a) MaHoOMeTp, NokasblBaloLUiA JaBNeHne Bo3ayxa B pe3epByape BblkroyaTens (nosntoca, aneMeHTa rnontoca);
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6) pene MUHMMAnNbLHOMO AABNEHUS UMW ANEKTPOKOHTAKTHbLIA MaHOMETP (OAMH WUNW, ecnu TpebyeTcsl, ABa) C KOHTaKTaMu,
obecneynBaloWyMK Nodadvy CUrHama O CHDKEHWW AABMNEHUS HWXKe OOMyCTUMOro, a Takke paspblB COOTBETCTBYHOLIMX Lienen
ynpaeneHus; Npy HarMyum B BblKIoYaTerne aNeKTPOKOHTAKTHOrO MaHOMeTpa MaHOMeTp Mo NepeyncrieHunto a) He TpebyeTcs;

B) 3aMOpHbIi BEHTUMb, YCTaHaBN1BaeMbIN Ha 06LLeM BO34yXONpoBoae BbiknodaTens (nomnkwca);

r) oBpaTHbIii KnanaH, NPensTCTBYIOLWMIA BbIXOAY CXKaToro BO3ayxa M3 pesepByapa (Unv pe3epByapoB) Bbik/oyaTens npu
MOHWXEHUN AABNEHUs B NOABOASLLEM BO3AyX0ONpoBoae (MarncTpanm);

D,) ¢)VIJ'Ipr Ona O4YUCTKM NOCTynakLwlero B BbiKrniovaTtesnb BO3ayxXa,

e) ykasaTenb OeWCTBUS BEHTUNAUMM (MPU ee Hanuuuu); Npu NpUMEHEHUU TamnbKOBbIX ApOCcenel NpoayBKU Hanuyne
ykasaTens 4eNCTBUSI BEHTUNALMM HeobA3aTenbHo;

X) YCTPOWCTBO A1 CrMBa BOAbl U3 HDKHEN YacTu pe3epByapa (pe3epByapoB) U Bbinycka BO3ayxa.
6.12.5 TpeboBaHusA K MacnsAHbIM BbIKOYaTENSAM

6.12.5.1 [1na 3anonHeHns MacnsHbiX BblKNoYaTenemn cnegyet npuMeHsaTb TpaHcgopmaTopHoe macrno no FOCT 982 unu
OCT 10121. TpeboBaHUA K 3NEKTPUHECKOM MPOYHOCTM Macra, a Takke BO3MOXHOCTb MPUMEHEHMUS OPYrMX Macen AOMKHbI
ObITb YCTAHOBMNEHbI B 3KCNyaTaLMOHHbIX JOKYMEHTaX U3roToBUTENS.

6.12.5.2 MacnsiHble BbIKMo4aTENN JOSMKHBI UMETb yKasaTtenb ypoBHA Macna, yCTpoOUCcTBa N5 3annBKM U crivBa Macna.

6.12.5.3 [lonycTMble yTeukn mMacra, a Takke JONyCTMMOE CHIDKeHVe AaBNeHUs rasa B repMeTU3MpOBaHHOM KOHCTPYKLMK
C rasoMm noA pAaBneHVeM B oObeMe, HaxodsWeMcs Haj BEpPXHUM YPOBHEM Macna, AOMKHbl ObiTb YykasaHbl B
3KCMNIyaTauMOHHbIX OKYMEHTaXx.

6.12.6 TpeboBaHusa K npuBoAam

6.12.6.1 KoHCTpyKuMA NpuBoAa AOMKHA obecneymBaTth BbINOSIHEHWE BbIKMOYATENEM ONEPaLM BKITHOYEHNST U OTKMOYEHNS
W LUMKIOB Oonepauuii Mo CUrHany AUCTaHLUMOHHOIO YNpaBneHusl, a Takke BO3MOXHOCTb "MECTHOrO" OTKMOUYEHUS MyTEM PYYHOrO
BO3OEVNCTBUS HA 3NEMEHT MexaHu3Ma NpuBoAa (3aLLerky, KHOMKY, KnanaH v np.).

6.12.6.2 lNpuBoabl BbIkNOHaTENEN HOMMUHAnNbHLIM HanpsbkeHnem 330 KB 1 Bblle OOMKHbI MMETb ABa dneKkTpomarHuta
OTKIHOYEHMS.

6.12.6.3 KoHCTpyKuMA NpMBOOOB B YacTn obecneyeHnss nogadvm aBapuMHOro cUrHamna npu OTKOYEHUN BbIKoYaTensa ot
3alUMTbl, @ TaKkke BO3MOXHOCTU YCTAHOBKM MEXaHW4YecKMX OfoK-3aMKOB Afsl OCYLLECTBIEHMS1 ONOKMPOBKM C NpuBOdaMu
pasbeavHuTenen u GroKMPOBKM OT MHOFOKPATHbIX MOBTOPHbLIX BKIMOYEHWA U OTKIHOYEHWA MNpU MOAAHHOM KOMaHAe Ha
BKITHOYEHME U OTKITHOYEHNE OT BCTPOEHHbIX B NMPUBOA YCTPOWCTB PenerHon 3awmuTbl OOSKHA COOTBETCTBOBaTL TpeboBaHMsAM
FOCT 12.2.007.3.

6.12.6.4 B KOHCTPYKLUUWN NPYXNHHBIX NPUBOLOB AOSMKHbI ObiTb NPeayCMOTPEHbI YCTPOMCTBA, obecneynsatome:

- aBTOMaTU4YeCKWiA 3aBOJ BKITHOYAKOLLMX MPYXMH HEMoCpeaCcTBEHHO MOCre BKMHOYEHUs! BbIKMoYaTens ans BO3MOXHOCTM
ocyuiectneHus AlB;

- 6J'IOKMpOBKy OBMXXEHUA KOHTAKTOB BbIKIOYaTeNA W3 OTKIHOYEHHOro noJfioXKeHUA npu HEeMNnoJIHOCTbI 3aBedEeHHbIX
BKIoYarwLWmnx npyxxmHax.

6.12.6.5 B KOHCTPYKUMM MMApaBNnYecknx NpMBoOLOB AOSKHbI BbITb NpeayCcMOoTpeHb! criedytoLme YCTPoncTBa:
- pesepByap ¢ paboyelt KUaKoCTbIo;
- MaHOMETp, NOKa3bIBalOLLMIA AaBneHe B TMAPOCHCTEME NPUBOAA C MHEBMAaTUYECKMM HAaKOMUTENEM SHEPTU;

- MHAOMKaTOP, NoKa3bIBaKOLLMA COCTOSIHUE MPYXUH NpUBOAA C MPYXUHHBIM HaKonNuTenem aHepruu;
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- YCTPOWCTBa aBTOMAaTUYECKOro noaaepxxaHusi pa6oqero AaBneHuna B rmapocucrteme n 6J'IOKVIpOBKI/1 KOMaH[ Ha BKIllO4YeHune
N OTKNIOYEHME BbIKITOYaTENS C CUrHanmMsaumen 0 CHXXEHUN rmapaBnnydeckoro JaBfeHns HUxe 4onyCcTUMOro;

- cYeTYMK cpabaTbiBaHUA Hacoca, NOAAEPXKMBAKOLLENO AaBIIEHNE B TMOPOCUCTEME;
- MEXaHUYECKMI yKa3aTernb NONOXEHUS UCTIONHUTENBHOIO opraHa npueoaa.
6.12.6.6 B KOHCTPYKLMWN MHEBMATUYECKNX NPUBOLOB AOSMKHbI OblTb NPegyCMOTPEHbI CrieaytoLme YCTPOoMCTBa:

- pesepByap cXatoro Bo3gyxa ob6bemom, obecneymBalOUM BLINOSIHEHWE BbIKMOYATENEM HOPMWUPOBAHHBLIX LMKIOB
onepauun;

- MaHOMeTp, NokasblBaloLL M AaBleHNe CxXaToro Bo3ayxa B pesepsyape;

- YCTPOWCTBO, nojatoliee CUrHam O CHWXEHUN [OaBNeHUs U KoMaH4y Ha 6J'IOKMpOBKy pa60TbI BblKNto4aTena (C
npeaBapuUTesibHbIM NPUHYANTENBbHLIM OTKITIOYEHUEM UNn 6es HeFO) npuv nageHnn aaeneHna B npuBoge HMXXe AonycTtumMmoro;

- 3aMOpHbI BEHTUIb, yCTaHABNMBAEMbIV Ha BO34YyXONPOBOAE, NUTAIOLLEM pe3epByap NpuBoaa;
- UnbTp 4N OYUCTKMU NOCTYNAILLEro B pe3epByap BO34yXa;

- yCTpoWCcTBa 41151 CruBa BoAbl U BbiMyCka CXXaToro Bo3gyxa M3 pe3epByapa npusoaa.

6.12.7 MNpuMeHeHne 3NeKTPOMarH1THbIX pacuenuTenen

6.12.7.1 anBOﬂ,bl BblKMoYaTenen, MMeLlmne MUCNONIHEHNE CO BCTPOEHHbIMWU pacuenutensamu, OOSKHbl gonyckatb
YCTaHOBKY HE MeHee NATU pacuenuTernen OTKMYEHUSs, 8 UMEHHO:

- OHOr0 MUHUMArsIbHOrO pacuenuTesns HanpPs>KeHUs C BbIAEPXXKON BPEMEHN;

- He MeHee YeTblpex MakCcMMarnbHbIX pacuenuTenen Toka Oe3 BblAEPXKN BpEMEHU;

- pacuenutenen B pasfinyHbIX COMETaHUAX U3 YKa3aHHbIX Bbille.

Mo cornacoBaHuio C 3aKa34nMKoM MOryT U3roTaBnNuBaTbCHA NPMBOAbLI C APYrMMU BapuaHTamu pacuenuternemn (Hanpmmep Cc
MaKkcumaribHbIM pacuenutenemMm TOoKa, NMUTakwnmMmca OT TpchcbopmaTopa TOKa B CXeme C ,lJ,eUJyHTMPOBaHMeM), a TaKkxe

nNpuBOAbI, JONyCKaLLne BCTpanBaHne MeHee NATU pacuenuTenen oTKNIoYeHns.

rlpMHFITbIe O515 NPUBOJOB KaX4oro Tuna BbIKoYaTens BapmaHTbl cCodeTaHu pacuenutenien SOMKHbI yKasbiBaTbCs B TY
N aKcnyatauMoOHHbIX JOKYMEHTax.

6.12.7.2 MyHUManbHbIA pacuenuTenb HanpshkeHusl, BCTPOEHHbI B NPUBO BbIKMOYaTENs, AOMKEH UMETb creayoLiine
XapaKTepUCTUKU:

a) HOMWHANbHOE HaNPSHKEHNE - OfHO N3 HOMWUHAMbHbIX HANPSKEHUIA Ly 4y MEPEMEHHOTO TOKa, YKasaHHbIX B Tabnuue 1;

6) pacuennTenb O0JNKEeH obs3aTensHo Cpa6aTbIBaTb, €CInn Hanps>XeHne Ha ero 3axmmMax CHuU3nJi1oCcb A0 35% oT1 UI.L HOM
aaxke npn meaneHHoOM 1 NoCTeneHHOM CHMXEeHUN HanpsaXeHU4;

B) pacuenuTesb He JOMMKeH cpabaTbiBaTb, €CNY HanpshkeHne Ha ero 3axumax 6onee 70% OT Ly oy -

BkntoyeHue BblknoyaTens OOMKHO OblTb BO3MOXHO MPU 3HAYEHUSIX HaMPSPKeHUS Ha BbiBOA4AX pacuennuTensi, paBHbIX Unx
npesbiwarowmnx 85% ero HOMWHANbLHOTO HanpsikeHus. BknoyeHwe BbiknoYaTens AOMKHO ObiTb HEBO3MOXHbLIM MpU
HanpsKeHUN Ha BbiBogax Hmke 35% HOMUHANBHOIO HAMPSKEHNS NUTaHWUS.

6.12.7.3 Ha makcMmarnbHOM pacLenuterne Toka AOofmkeH OblTb yka3aH ero HOMUHarbHbIA TOK U NpefenbHble 3HAYeHUs
TOKa ANSA pasnuyHbIX YyCTaBOK.

PacuenuTenb fgomkeH Bcerga cpabaTtbiBaTb npu Toke, paBHOM unv Gonee 110% Toka ycTaBKM, U HUKOTOA He OOMKEeH
cpabaTbiBaTh Npu Toke, MeHblueMm 90% Toka ycTaBKu.
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[na makcmmanbHoro pacuennTensa Toka C 3aBMCUMOW BbIOEPXXKON BPEMEHN BpeMs Cpa6aTbIBaHMH cnenyet USMepATb OT
MOMeEHTa OOCTUXEeHUA TOKa Cpa6aTbIBaHMF| 00 MOMEHTa, NMpu KOTOPOM pacuenuTens NpuBOANT B LEWCTBME pacLennaoLwmm
MexaHu3m BblKntovaTens. N3rotoButenb OOSMKEH npmeecTtn B TY un KcnyaTayMOHHbIX OOKYMEHTax Tabnuubl unu KpuBble,
NnoKasbiBawoLine 3aBUCMMOCTb BpeEMEHU CpGGaTbIBaHMﬂ OT TOKa B obnactu Mexay OBOWHbIM U LUECTUKPATHLIM 3HaYEeHUAMUN
TOKa Cpa6aTbIBaHVIF| C ncnonb3dyemMmbiMn gonyckamu. OTn Tabnuupbl unu KpuBble obsizaTenbHbl Ans KpanHUX 3Ha4YeHW YCTaBOK
TOKa M KpanHUX 3HAYEHUIN BbIOEPXKKN BPEMEHU.

Ecnn Tok B rmaBHOM LENM NagjaeT HWXe 3a4aHHOro 3HayeHust 40 UCTeYeHus BpeMeHN BbIAEPXKN MakCuMalibHOro
pacuennTend Toka, TO pacuenuTtenb O0JMKEH BEPHYTbCA B UICXOOHOE MOoJ1oXKeHne, He 3aBepLunB onepauunto OTKIMKYEeHUA.

6.13 TPEBOBAHUA K HAAEXXHOCTU

6.13.1 3HauyeHune pecypca BbIKoYaTENs N0 MEXaHNYECKON CTOMKOCTM A0 CPeAHEro peMoHTa - B COOTBETCTBUM € 6.4.13.
6.13.2 Pecypc BblkntoyaTensi N0 KOMMyTaUWUOHHOM CTOMKOCTW A0 CpedHero peMoHTa - B COOTBETCTBUM C 6.6.4.
6.13.3 Cpok cnyx0bl Bblknto4aTens 4o cnucaHus - He meHee 30 ner.

6.14 KOMIMJIEKTHOCTb

6.14.1 KomnnekTHOCTb MOCTaBKM yCTaHaBMBalOT MO COrMaweHn mMexay nocCTaBLWUMKOM U 3aKa3{YMKOM. B komnnekT
NOCTaBK1, NOMMUMO BbIKIloHaTenAd, Moryt BXoguTb:

- MPUBOA U1 (MNKn) pacnpenenuTernbHbIA WKad - B 3aBUCMMOCTU OT TWUMa BbIKMYaTENS;
- KOMMNJIEKT 3anacHbIX Yacten n npuHagnexHocten (3UMM) ogMHOYHBIN;

- komnnekT 3UIM rpynnoson;

- komnnekTt 3UIM peMOHTHbIN;

- 6annoHbl ¢ ra3oM Ansi 3anosIHEHUS BbIKNoYaTens;

- ra3oTexHonornyeckoe obopyaoBaHume.

6.14.2 K KOMMneKTy BbIKMOYATENS MU K KOMMMEKTY OTAENbHO MOCTaBMSEMOro npuBoAa LOIMKHbI ObITb MPUITOXKEHbI
aKcnnyaTaunoHHble AOKYMeHTbl B cooTBeTcTBUM ¢ TOCT 2.601, aT0:

- PYKOBOZACTBO M0 3KChnyaTauuu;
- hopMynisip MM nacnopr;
- BegomMocTb 3UIM B BUAe oTaenbHOro 4OKYMeHTa UK Kak cocTaBHasi YacTb nacrnopTa unv gopmynsipa.

Macnopt cocypa, paboTawlwero noa [OaBreHWeM, MPUKNaabIBaldT B COOTBETCTBUM C TpeboBanusimu [paBun
NocroptexHagsopa [1].

6.15 MAPKUPOBKA

6.15.1 Kaxabin BeikntovaTens (Mpy 0gHOMOMOCHOM UCMOMHEHUN - KaXAbIN MOMOC BbIKMOYATENs, a eCnn Nositoc COCTOUT
N3 OByX N Bonee a1eMEHTOB - KaXdbli 3NIEMEHT) JOIMKEH UMETb Tabnuuky (Tabnuykm) no MOCT 12969 m [OCT 12971, Ha
KOTOPOW JOMMKHbI ObITb YKa3aHbI:

a) TOBapHbIN 3HaK UM HaMMEHOBaHWe NpeanpuaTUS-U3roTOBUTENS;
©0) HanmeHoBaHMe n3genus ("BoikntovaTtens");
B) TUN BbIKMOYaTENS B COOTBETCTBMM C 5.3;

r) 0603Ha4YeHNEe KNMMaTUYECKOrO UCMOSTHEHUS 1 KaTeropumn pasmelleHms no FOCT 15150;
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[) NopsAKOBbIA HOMEP MO CUCTEMe HymepaLmn NpeanpusTUsS-U3roTOBUTENS;
€) HOMUHanNbHOE HanpsXKeHUe B KUMOBOSIbTAX;

) HOMMHaSIbHbI TOK B amnepax;

1) HOMUHAIbHBIN TOK OTKMIOYEHUS B KUnoamMnepax;

K) HOMUHArbHOE AaBJlieHNUE CXKAaToro Bo3gyxa B Meranackanax (M pagomMm B ckobkax - B KurorpaMmm-cunax Ha ksagpaTHbIn
CaHTMMeTp) - ONg BO34YLWHbIX BbIKMOYaTENen 1 BblKItoyaTenen ¢ nHeBMaTU4eCcKnmMm NpuBogamu;

n) oaBneHWe 3arnofiHeHWs rasa B Meranackansix (M psiaoM B ckobkax - B KMiorpaMmm-cunax Ha KBagpaTHbI CaHTMMEeTp)
npu 20 °C - Anga rasoBbiX BbIKOYaTeENEN;

M) Macca BblkNnto4aTens B KuriorpaMmmas;
H) 0603HaYeHne HacTosLWero ctaHagapTa unu TY;
n) gata U3roToBneHust (roa Bbinycka) BblkrovaTens.

6.15.2 YacTu BblknoyaTenemn, TpaHCNoOpTMPYEMbIX B pa3obpaHHOM BUAe, OOMKHbI MMETb MapKUMPOBKY, obreryaroluyio
cOOpKy BbIKloYaTenein Ha MecTe MoHTaxa.

6.15.3 Bblkniovatenu, nmeowwme BCTPOEHHbIN NMpuBOL, OOSMKHbI UMETb AOMNOMHUTESTbHYHO Ta6nw4|<y C AaHHbIMMN 3TOro
npueoaa, Ha KOTOPOW JOSTKHbI ObITb YKa3aHbl:

a) poa TOKa N HOMUHallbHOE HanpsaXeHmne anemMeHToB NpuBoda B BOJIbTax;

6) HOMUWHanbHOE p[aBrieHne BO34yxXa B Meranackanax (M pagoMm B ckobkax - B Kunorpamm-cunax Ha KBagpaTHbIN
CaHTMMeTp) - Anda nHeBMaTU4eCKMX nNnpnBooB;

B) YCIoBHble 0603Ha4YeHUsi BCTPOEHHbIX pacuenuTenen (Mpy MX Hamuuuu) U UX OManasoH YCTaBOK TOKa W BblAEPXKKU
BPEeMeHM.

ﬂOI‘IyCKaeTCH OaHHble BCTPOEHHOIo nNpueoa yka3biBaTb B Tabnnyke BbIkNOYaTENS.

6.15.4 Kaxxabli KOHCTPYKTMBHO CaMOCTOSTENbHbIN NPMBOA OOMKeH nmetb Tabnuuky no FOCT 12969 n [OCT 12971, Ha
KOTOPOW OOMKHbI ObITh YKa3aHbl:

a) TOBapHbIN 3HAK UMM HAaMMeHOBaHWe NPeanpUsSTUSA-U3roTOBUTENS;

©) HanmeHoBaHwue n3genus ("MNpusog");

B) TMN NpMBOAA B COOTBETCTBMU 5.3 1 BapuaHT ero NCMofHeHWs No NPUMEHAEMOCTU AN BbikMoYaTenen;
r) 0603HaYeHNe KNMMaTUHECKOrO UCMOSTHEHNA U KaTeropumn pasmelleHmsa no FOCT 15150;

[) NOpPsIAKOBLIA HOMEP MO CUCTEME HyMepaLMu NPeanpUsATUS-U3roTOBUTENS;

€) pof, Toka U HOMUHANbHOE HanpsXKeHWe aNEMEHTOB NPMBOAA B BOSbTAX;

)K) HOMUWHanNbHOE [aBlieHMe BO3[4yXa B Meranackanax (I/I pagom B ckobkax - B Kurorpamm-cunax Ha KBagpaTHbIN
CaHTMMeTp) - Anda nHeBMaTU4eCKMX npnBooB;

M) YCIoBHble 0603HaveHus BCTPOEHHbIX pacuenutenen (an nx HaJ'IM‘~IVIVI) N X gnana3oHbl YCTAaBOK TOKa U BbliOEPXKKU
BpeMeEHMU;

K) 4aTa nsrotosneHus (rog Bbinycka) npuBoga.

6.15.5 O6MOTKM 3NemMeHToB npmBOoAOB AOJTKHblI UMETb Tabnmykm nnm APJbIKKX, HA KOTOPbIX OOJIKHbI ObITb YKa3aHbl:
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a) HasHaveHne 0OMOTKUN UINN ee YCINOBHOE 0603HaYeHUE;
©) mapka npoBoAa;

B) AMaMeTp NPOBOAA B MUMNMMMETpaX;

r) YUCNO BUTKOB;

) conpoTMBIEeHne (Mpu NOCTOAHHOM Toke) B oMax npu nntoc 20 °C (conpoTMBrEHNe TOKOBbIX OOMOTOK 3M1EKTPOMArH1TOB
[OnycKaeTcs He yKa3blBaTb).

6.15.6 Bblknovatenu, uMetlolime BCTPOEHHble TpaHCcOpMaTopbl Toka, AOMKHbI MMEeTb Tabnuuky C AaHHbIMU STUX
TpaHcgopmaTopoB Toka no FOCT 7746.

6.15.7 Cnocob HaHeceHus MapKMpPOBKN Ha Tabnunukax gormkeH obecnedmBaTb SAICHOCTb HagnUCcen B TeYeHUe BCEro
BpeMeHn aKcnnyaTauun BblKno4aTens.

6.15.8 Cocyabl Ans cxaToro Bo3ayxa (rasa) 4OMmKHbl UMETb MapPKUPOBKY M COMPOBOAMTENbHbIE TEXHUYECKUE OOKYMEHTbI B
cooTtBeTcTBMM ¢ [1paBmunamu NocroptexHagaopa [1].

6.15.9 MapkupoBka TpaHcnopTHoW Tapbl - no FOCT 14192,

6.16 YINAKOBKA

6.16.1 BbikntoyaTtenu mnu mx yactu (Npu TpaHCNOPTMPOBAHMM BbIKOYaTENen B YaCTUYHO pa3obpaHHOM BUAE) LOMXKHbI
ObITb ynakoBaHbl ANA TPAHCNOPTUPOBaHUSA B NMOTHbIe Mnn pelweTtvatble Awmkn no FOCT 10198 wnm FOCT 2991 wnu B
crneumansHyto Tapy.

YnakoBKka BbIKItoMaTenen M MX vacTel OOfKHA WUCKIYaTb BO3MOXHOCTb MX MEeXaHUYeCKUX nospe>|<,quV||7|, a TaKxke
obecneunBaTtb 3awmnTy U30NALUMOHHbIX yacten u3 OopraHn4yecknx martepuanoB OT BO30ENCTBUS Opr)KaIOLIJ,eVI cpeabl B
npouecce TpaHcnopTnpoBaHu4.

6.16.2 Bce HeoKkpalleHHble MeTannuyeckme 4YacTu BblknoYaTens (BkMYasd 3anacHble 4YacTu), NOoABEpPXKEHHble
BO3AENCTBUIO BHELUHEW cpeabl MpyU TPaHCNOPTUPOBAHWW WU XpaHEeHWUW, AOMKHbl OblTb 3aKOHCEepPBMPOBaHbI C MOMOLLbLIO
3aLUUTHBIX CMA30K UK APYrMM HageXHbIM cnocoboM. [lencTBue KoHcepBaLmm AOMKHO BbiTb pacCuMTaHoO Ha CpoOK:

- HEe MeHee OBYyX neT - An4 BbIKMOYaTenem;
- HEe MeHee TpeX NneT - ANnA 3anacHbIX yacTten.

6.16.3 YacTu BblkntovaTens, NnpeactaBnstoLimMe coboi rpoMo3akue MeTannmyeckme KOHCTPYKUMK (Hanpumep pesepByapbl
BO3AYLUHbIX BbIKIOYaTENen, pamsl U Ap.), 4OMYyCKaeTcs He YNakoBbiBaTb (OrpaHMYMBaTLCs, NPU HEOBX0AMMOCTU, YCTAHOBKOW
3arnyLuek) Unv NPUMEHSITb ANs HUX YaCTUYHYHO YMaKoBKY.

6.16.4 [onyckaeTca TpaHCNOPTMpPOBaHME BbIKMOYaTenen Unu mx 4Yacten B npegenax ogHOro HaceneHHoro nyHKTa unu
Mexay OnuskopacnonoXeHHbIMU HaceneHHbIMU NyHKTamMn 6e3 ynakoBkM WAM B YMNPOLLEHHOW (BPEeMEHHOWN) YynakoBke,
3awuuiarowen ot aTMocdepHbIX 0CaaKoB, NPU YCOBUN MPUHATUS Mep, NPeLoXPaHSoLWMX OT NOBPEXAEHUIA BbIKoYaTeNb U
€ro ynakoBKy; NepeBo3Ky, a Takke Nnorpysky v pasrpysky TpaHCMOPTHOro cpeacTBa Mo OTKPbITbIM HEOOM criefyeT BbINOMHATL
B T€YEeHVEe CBETIIOr0 BPEMEHM CYTOK.

6.16.5 lMpn TpaHCNOPTUPOBaAHUM B TPAHCMOPTHLIX KOHTEWHEepax BbIKAYaTeENW unum uMx vactn 6e3 uHanBMAyanbHON
YNaKoBKM JOSTKHbI ObITb HAAEXKHO 3aKpenneHbl N npegoxpaHeHbl OT MeXaHUYEeCKUX NOBPEXOEHUA.

7 TPEBOBAHUSA BE3OMNACHOCTU U OXPAHbI OKPYXXAIOLLEW CPE[bI (9KONMOrMYHOCTW)

7.1 TpeboBaHus 6€30MacHOCTM K KOHCTPYKLUM BbIKIFOYATENst JOIMKHBI cooTBeTCcTBOBaTh [OCT 12.2.007.3.

7.2 Ha HapPYXHbIX MeTalumm4eCknx 4YactAax BblKno4YaTend (KpOMe apmMatypbl U30J1ATOPOB N KOHTAKTHbIX L-IaCTel\/’I),
HaxoaALmnxca BO BpeMd pa6OTbI BblKIno4vaTena nod BbICOKMM HanpsXeHnem, JOJKHbI ObITb npepnocrteperawwimne Haanmcm mnun
3HaKN, HAHECEHHbIE Ha KOXYyXe, 3aKpbiBakolleM rpynny netanen, mnm (I'IpVI OTCYTCTBUA |<0>+<yxa) Ha OOHOW WIIM HECKOSbKUX
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aetanax n3 rpynnbl MeTaninyeckn CBA3aHHbIX Mexay cobon getanen.

[nsa BbikntovaTenen Ha HOMUHanbHoe HanpsaxxeHune 35 kB 1 BblWwe, a Takke 4na BbiKNOYaTenen Ha HanpsXXeHne meHee 35
KB, npegHasHayYeHHbIX ON9 YCTaHOBKU Ha BbIKATHOM YacTu KPY, TpeGOBaHMFI HaCTOo4ALlEero nyHKTa He o6sa3aTenbHbl.

7.3 CreneHb 3aluMThl LWIKagoB MPWBOAOB M LIKAOB YrpaBreHWss OT COMPUKOCHOBEHUS C HaxoOALMMUCA nofg
HanpsHKEHNEM YacTAMU UNU NPUBNIMKEHUS K HUM, OT COMPUKOCHOBEHUS C ABMXKYLLMMMUCA YaCTAMU, HAXOOALLMMUCA BHYTPU
060MnoYKkK, OT nonagaHua BHYTPb TBEPAbIX MOCTOPOHHMX Ten, a Takke OT nonagaHus Boabl o FOCT 14254 pomkHa 6bITb
ykasaHa B TY 1 aKcnnyaTaumMoHHbIX OKYMEHTax.

7.4 Tas3o0TBOAbI, BLIXMOMNHbLIE U npefoxpaHnTeNbHble YCTPOMCTBA BbIKNOYaTENEen LOOSMKHbI ObITb pacnonoXeHbl Tak,
4TObbI Bbl6pOC XMOKOCTM nnn rasa obin HanpasJieH B CTOPOHY OT MeCTa, A€ MOXeT HaxXxoAuTbCA 060]'Iy)KVIBaPOLLI,I/II71 nepcoHarn.
I'Ipm HeobXoOMMOCTM U3rOTOBUTENb OOITKEH YKa3blBaTb rpaHuubl NMPOCTPaHCTBA, BHYTPWU KOTOPOro He AOJIKHbl HaXxoOguUTbCA
4YacTu noa HanpsXXeHnem mnn 3asemMreHHbole 4acTtu.

7.5 B BbIknO4aTeNsax No BO3MOXHOCTH cnenyet NpUMEeHATb MaTepuarnbl, orpaHndmnBaroLlne pacnpocTtpaHeHne niamMmeHun B
clny4dae ero nodsreHuna B pe3ysibTate 0TKa3a, NepeKkpbiTUAd, I'IpO6OFI W apyrux aBapuiHbIX NOBPEXAEHUN BblKoYaTens.

7.6 Mepbl oxpaHbl OKpy»KatoLeln cpeabl MY MOHTaXe W aKCnyaTauuy BbikIoyaTenen ycraHaenmeatot B TY U NpMBoasAT
B 3KCMyaTaLMOHHbIX AOKYMEHTax.

8 MPABUIA NPUEMKU

8.1 OBLUME TPEBOBAHUA K NPABUITAM NMPUEMKU

8.1.1 BblknioyaTtenu nogsepralTcsa  NpeanpuATUEM-U3roTOBUTENEM  NPUEMOCOATOYHbIM,  KBanMUKaLMOHHbIM,
NnepuoanyeckMM 1 TUNOBLIM UCTbITAHUSIM.

B npouecce pa3paboTku BbiKMoYaTens 1M Ans pelleHns Bonpoca O LenecoobpasHOCTM MOCTAaHOBKM BblkrodyaTenen Ha
MPOU3BOACTBO MPOBOAAT MNPMEMOYHbIE UCTILITAHWSA OMbITHLIX 06Pa3LIoB.

8.1.2 B 3aBMCUMOCTM OT BWOOB WCMbITAHUA, NPOBEPSEMbIX MApaMeTPOB U OT KOHCTPYKUMM BbiKMoyaTens obbekTamm
UCMbITaHUI MOryT ObITh: BbIKMOYaTENb (BCE TPM MOMOCa), NOMNOC BbIKMYATENS, AYyroracuTenbHbIN MOAYMNb UNN OTAENbHbIV
ero paspblB, OTAenbHble COOpOYHble eauHULbl. OBBbEKT UCMbITaHWI yKa3biBalOT B MporpaMMe W MPOTOKOME WUCMbITaHWM.
O6pasubl 06beKTOB ANs KBanMdUKALMOHHBIX, NEPUOOUYECKNX U TUMOBLIX UCMbITAHUA OOMKHbI ObITb OTOGPaHbl M3 yncna
n3aenun, Npoleawmnx npuemMocaaTtoyHble UCTbITaHUA, Unu (4ns YacTen BbIKMoYaTens) NpoBepKy M NPUEeMKY TEXHUYECKOro
KOHTpoOnS.

[lonyckaeTcs oTAenbHbIM BUAaM UCMbITaHWi NogBepraTth pasHble aKk3eMnnspbl 06pasLoB (NapannenbHble UChbITaHus).

Ecnn o6bekToM MCMbITaHUIA SIBNSETCA YacTb BblkNtoyaTens (MOMoC, 3NEMEHT, MOAYMb, pa3pbiB, cOopoyHas eguHuua),
(PYHKLMOHANbHO CBsI3aHHasi ¢ APYrMMK YacTsaMW, TO B NporpaMMe U NPOTOKONE UCMbITaHUA OOMKHbI OblTb yKa3aHbl Mepbl,
KOTOpble MPUHATbLI ANsi BOCMPOU3BEAEHMST (MMUTUPOBAHWS) BRMSIHUSE OPYrMX YacTel Ha MCMbITyeMyto, NMnbo AOMKHO ObiTb
000CHOBaHO, YTO MpY NPOBEOEHHOM MCMbITaHUM He obrerdaeTtcst pabota 4acTy Mo CPaBHEHMIO C YCIOBUSMU ee paboThbl B
MONHOCTBLI0 COGPaHHOM BhIKMHOYaTENE.

8.1.3 Ecnun kBanM@uKaumMoHHbIM NN NEPUOLNYECKMM UCTIbITAHUSM NOABEPrHYT BbIKMOYaTENb, NPeacTaBnsAlLWmn cobon
OAHO M3 TUMOWUCMONHEHUIA CEpUM BbIKMoYaTeNen ¢ OAHMM MOAYSIEM UNU C HECKOMbKMMW NocrenoBaTeslbHO CoeqMHEHHbIMU
MoaynsaMW, TO OOMycKaeTcs ApyrMe TUMOMUCMONTHEHWS BbIKNOYATENEN 3TOM CepuM UCMbITbiBaTb HE B MOSTHOM 0OObeme,
pacnpoCTpaHMB Ha HUX pe3ynbTaTbl UCMbITAHUI NEPBOrO TUMOUCMONHEHMS. [JonyCTUMOCTb UCMbITAHUA HEe B MOSTHOM 0bObeme
JormkHa bbITb 06ocHOBaHA.

8.1.4 Ecnun kBanuukaumMOHHbIM UM NEPUOANYECKUM UCTbITAHUAM NOABEPrHYT BbIKOYATENb, ABASOLWMACA OOHUM U3
TUNOWUCTONHEHWIA CEPUUN BbIKIIOYATENEN, UMEIOLLNX YacTb NPaKTUYECKN OOUHAKOBbLIX KOHCTPYKTUBHbIX 3J1IEMEHTOB, TO Apyrue
BbIKINKOYATENM 3TOM CEPUM MOTYT HEe NoABepraTbCs OTAENbHbIM BUOAM YKa3aHHbIX UCMbITAHUI C pacrnpoCTPaHEHUEM Ha 3TU
BUAbl pe3ynbTaToOB UCMbITAHUIA, NPOBEAEHHLIX HA NEPBOM BbIKITHOYaTENNE.

[onycTMmMocTb NCNbITaHU He B NOSIHOM 00bemMe 4omKHa ObiTb 060CHOBaHA.
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8.1.5 Ecnu gna ynpaBneHus AaHHbIM BbIKIOYaTENEM NpegyCMOTPeHbl pasHble TUMbl MPMBOAOB, TO KBANUMUKALMOHHBIM
NN NEPUOSNYECKMM UCTbITAHMAM B NONTHOM 06beMe OH MOXET noaBepraTbCsl TONbKO C OAHMM M3 HUX. O6beM ucnbITaHWin ¢
OPYrMMun TMNamm NpUBOAOB MOXET ObITb COKPALLEH NO COrNacoBaHMUIO ¢ noTpebutenem.

8.1.6 B 3aBUCMMOCTM OT KOHCTPYKTMBHbBIX OCOOEHHOCTEN BbIKNOYATENSA OONYyCKAeTCs:

- NPOBOAUTL MCMbITaHNsi 6€3 YCTaHOBKM OTAENbHbLIX COOPOYHbLIX €AMHUL, UK AeTanen;

- NPUMEHSITb BO BPEMS UCMbITAHUA MHBEHTapHbIE COOPOYHbBIE €4MHULBI U AeTanu;

- BBOAMTb OTAENbHbIE YTOYHEHMS B MpOrpamMmmMy NpoBeAEHUST UCMbITAHWA.

B npoTokonax WMCNbITaHU unmM B nporpamme MNPOBEAEHMS UCMbITAHUA OO0MKHO ObiTb ODOCHOBAHO, YTO cAenaHHble
N3MEHEHNS B WCMbITYEMOM oOOpasue He BNUSAOT Ha peaynbratbl UCMbITAaHWUA unuM He obnerdarT ycrnoBui nNpoBeneHus
NCNbITaHUN.

8.1.7 [onyckaeTcsi XapaKTepUCTUKN KOMMMEKTYOWNX W3OENUA, YKa3aHHble B WX COMPOBOAMUTENbHLIX OOKYMEHTax
(Hanpumep conpoTMBrieHNnEe 0OMOTOK 3NEKTPOMAarHUTOB, EMKOCTb LUYHTUPYHOLUX KOHAEHCATOPOB, 3NEKTPUYECKYIO MPOYHOCTb
n3onsaumMmM BBOAOB U T.M.), NOBTOPHO HE MPOBEPSTb, @ 3aHOCUTb MX B NACMNOpT BbIKMOYaTENSA UM B NPOTOKOS UCNbITAHWMI MO

OaHHbIM YKa3aHHbIX TEXHUYECKNX OOKYMEHTOB.

8.1.8 BbII'IyCK BbIKMNto4aTenen ocyLlecTBNAeTCs Ha OCHOBAHWWN MOMNOXUTESbHbIX pe3ynsTaToB KBaJ'IM(bMKaLI,MOHHbIX (/J,J'IFI
BHOBb OCBOEHHbIX Bbleoaneneﬁ), nepuoamyeckmx n npuemocaaToqHbIX UCNbITaAHUNA.

8.1.9 lMpoToKonbl unu nHpopmaumo 06 UcnbITaHKAX creayeT NPeabsABAsATbL NOTPebUTeNto No ero TpeboBaHmIo.
8.2 MIPUEMOCOATOYHbIE UCTMNbITAHUA
8.2.1 BblkntovaTenu NpeabsaBnsiioT K NpUeMKe MoLWTYYHO U MOABEPratoT NPOBEPKe CMIOLHbIM KOHTPOMEM.

8.2.2 NcnbiTaHma cnegyeT NpoBoAUTL MO NporpaMmme, BKMovawLlen B cebs cneayowme Buabl UCNbITAHUA 1 NPOBEPOK U
yKasaHusa 0 nocrneaoBaTenbHOCTM UX NPOBEAEHMS:

a) NPOBEpPKY Ha COOTBETCTBME TpeboBaHNAM COOPOYHOro YepTexa - B cooTBeTcTBUn ¢ 9.1.1;

6) NpoBepKy xapakTepmucTuk paboTbl MexaHn3Ma BblkMYaTens (Npusoga) 1 UCnbiTaHWe Ha UCMPaBHOCTb ero AenNCTBUS -
B cooTBeTCTBMU € 9.2.1.1, nepevncneHus a) n 6);

B) NPOBEPKY repMeTUYHOCTI, €CNN yKa3aHOo B NporpamMmme, - B cOOTBeTCTBMM € 9.2.1.1, nepevncneHme x);
r) ucnblTaHWe N3onALNU HaNPsXXeHNeM NPOMBbILLIIEHHOM YacToThl - B cooTBeTCcTBUM € 9.3.1-9.3.3;

) N3MepeHune 3NeKTPUYECKOro ConpoTMBIEHNS FMaBHON LIENW UMK ero y4acTkoB Ans BblknovaTenen c 7 <6300 A - B

HOM —

cooTBeTcTBUM C 9.4.2;

€) NPOBEpKY KOMMMEKTHOCTN, MapKUpOBKW, KOHCEpPBALMM W YNaKOBKM coOrnacHo TpeboBaHUSIM KOHCTPYKTOPCKUX
OOKYMEHTOB - B COOTBETCTBUU C 6.14-6.16.

8.3 KBAJINOUKALMOHHBLIE UCTbITAHUA

8.3.1 KanudukaumoHHble ucnbITaHUa crnegyeT NpoBOAWTL MOCHE OCBOEHUS TEXHOMOMMU NPOW3BOACTBA BbIKMOYaTENs
(npu 3anycke B cepuiiHOe NPOM3BOACTBO).

8.3.2 KeanudukaumoHHble WCMbITaHUA MPOBOAAT NO MNporpaMme, BKOYaKLWeEn criegylwowme Buabl WCMAbITAHUA W
NPOBEPOK:

a) NPoBEpPKY Ha COOTBETCTBUE TPpeBGoBaHMsIM CGOPOYHOTO YepTexa - B COOTBETCTBUM € 9.1;

0) ncnbiTaHNA Ha MexaHU4ecKylo paboTocnocoBHOCTL - B COOTBETCTBUM C 9.2;
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B) UCMbITaHWE 3NEKTPUYECKON MPOYHOCTU U30NSALMM - B cCOOTBETCTBUM C 9.3;
r) UCMbITAHWE Ha HarpeB - B COOTBETCTBUM C 9.4;
[) UcnblTaHWe Ha CTOMKOCTb MPW CKBO3HbLIX TOKaX KOPOTKOrO 3aMblkaHusl - B COOTBETCTBMM C 9.5;

€) UCMbITaHNs! Ha KOMMYTAaLMOHHY CMOCOOHOCTb MPU TOKaX KOPOTKOro 3aMblKaHUSl U B YCIIOBUSIX paccornacoBaHust gas -
B cOOTBETCTBUU C 9.6;

X) WUCMbITAaHWS HA KOMMYTALMOHHYIO CMOCOBHOCTb NPV OTKMIOYEHUM U BKMKOYEHUM E€MKOCTHBIX TOKOB HEHarpyXeHHbIX
BO3AYLUHbIX NIMHWI U GaTapei KOHAEHCaTOPOoB - B COOTBETCTBUM C 9.7;

M) WCMbITaHUS Ha KOMMYTAUMOHHYHO CMOCOOHOCTb MPU OTKIMOYEHMM U BKIIIOYEHMM LUYHTUPYIOLWLEro peakTopa - B
cooTBeTCcTBUM C 9.8;

K) ncnbiTaHMAa Ha pagnornomMexu - B COOTBeTCTBUnN C 9.9;
J'I) ncnbiTaHMA Ha 3NeKTpoMarHMTHyr0 COBMECTUMOCTb (MeTODMKa MCMbITaHMI HaCTOALLMM CTaHA4APTOM He HOpMMpyeTCH);
M) MCMbITaHMS Ha CTOMKOCTb K BO3LENCTBUIO KIMMaTUYECKUX (baKTODOB BHeLLHeN cpefbl - B COOTBETCTBUN C 9.10.

McnbiTaHust Mo nNepeyncreHnio x) B Yactu 6atapeii KOHAEHCATOPOB, a Takke Mo NepednucneHnsM Kn), K), 1) NpoBoasT,
€CInn COOTBETCTBYIOLLIME TPEGOBaHMS BKIOYEHb! B TEXHUYECKWE YCIOBUS HAa KOHKPETHbIE U3AENUs.

8.3.3 ,D,OI'IyCKaeTCFI pacnpoCTpaHATb Ha [aHHbIM TUM BbIKMOYaTENS MNONOXUTENbHbLIE pesynbraThbl KBaJ'IM(pMKaLI,MOHHbIX
UCMbITAHUN aHaNOMM4YHbIX KOHCTPYKTOPCKUX WKW TEXHOSIOMMYECKUX PeLleHnin UM mMatepuanos, NPOBeOEHHbIX Ha Apyrux
n3genunax.

8.3.4 D,OI'IyCKaeTCFI 3ac4HuTbiBaTb UCNbITaHUA, NpoBedeHHble Ha OMNbITHOM o6pa3u,e, B KayecTtBe KBaJ'IIA(*)VIKaLI,VIOHHbIX
NCNbITaHUI, ecnun cobnoaeHbI cneaywuine ycrnoBsua:

- ONbITHLIN o6pa3eu, ObINT M3roTOBMEH MO TEXHOMOINMK, npegycMOTPEHHOW AS151 CEPUMHOIO NMPOU3BOACTBA;

- KOMWUCCMEN MO MpUeMKe OMbITHO-KOHCTPYKTOpckon paboTtbl (OKP) He Obinu gaHbl pekomeHgaumym no popaboTtke
KOHCTPYKLMK, TPeBYOLLME NpOBEAEHUS AOMONHUTENbHBIX UCTbITAHWUA.

Ecnn atn ycnosua He cobniogeHbl 1 UCNbITaHUS OMNbITHOTO 06pa3u,a He MOoryT ObITb 3a4TEeHbI MOSTHOCTLIO, TO aonyckaeTtca
npn COOTBETCTBYHOLEM TEXHUWYECKOM 000CHOBaHMM 3acyMTbIBaTb OTAEfNbHblE BUAblI UCMbITAHWUA, Ha pes3ynbratax KOTOpbIX
HecobnogeHue yKasaHHbIX YCNOBWUA HE OTpaXkaeTcs.

8.4 NEPUOONYECKUE UCTIBITAHUA

8.4.1 MNepuoanyeckne ncnbITaHMa cnegyeT NpoBoANTb, Kak NpaBumo, B obbeme KBanmuKauMoHHbIX UcnbiTaHnin. Obbem
NepuoaMNYECKNX UCTIBITAHUA MOXKET BbITb COKpaLLEeH MO COrnacoBaHuio ¢ noTpebutenem.

8.4.2 lNepuognyeckme ucnbltaHusa no 8.3.2, nepedncrneHuns a)-r), NPoBoOAAT He pexe ofHOro pasa B nATb neT; no 8.3.2,
nepeuncrneHns [)-m), - He pexe ofgHoro pasa B 10 net. VcnbiTaHua Boiknovatenen ¢ [, > 10000 A no 8.3.2, nepeuncnexune

r), NPOBOASAT He pexe ogHoro pa3a B 10 ner.
843 Ecnu B npouecce nepuognyeckux MUCMAbITaHWMA MNOSlydyeHbl HeyaoBMeTBOpUTENbHble pesynbratbl, TO
paspabaTbiBaloTCs U BHEAPSIOTCA MEPONPUATUS, UCKINIOYaIOLLME X MOBTOPEHME.

Mocne BHEAPEHWS STUX MEPONPUATUIA MPOBOASIT MOBTOPHbIE UCMbITAHWUS NO TEM NYHKTAM MPOrpammbl, Mo KOTOPbIM Obinn
nosly4eHbl HeyJOBNEeTBOPUTENbHbIE Pe3ynkTaThl, @ Takke Te NPOBeAEeHHbIe paHee UCMbITaHUs!, Ha pe3ynbTaTbl KOTOPbIX MOTyT
NOBMNUATb BHECEHHbIE M3MeHeHMsl. Pe3yrnbTaTbl MOBTOPHbIX UCMbITAHWUI SBMSIOTCS OKOHYaTENbHBIMU.

8.4.4 Tlepuoanyeckme WCMbITaHUS OOMYyCKaeTcs He NPOBOAWUTb, €CNM OOKYMeHTarlbHO MNOATBEPXKAEHO OTCYyTCTBME
peknamauuii 06 oTkasax BblKrouaTenen B aKChnyaTaumm, CBsi3aHHbIX ¢ gedekTaMm KOHCTPYKLMM UK M3TOTOBNEHUS, a Takke
B TE€X CNny4yasix, korga npovM3BoACTBO aTTECTOBAHO NO cuctemMe kadectsa B cootBeTcTBMmM ¢ TOCT P NCO 9001.

8.5 TUMNOBbIE UCNbITAHUA
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8.5.1 TunoBble wncnbiTaHNA npoBoaAT Npu U3MEHEHUN KOHCTPYKUUK, NPpUMEeHAEMbIX MaTepuanoB WM TeXHOornmu
NPOn3BOACTBA, a TakKe TEXHUYECKMX NapamMeTpoB BblKMoYaTenen.

8.5.2 HeobxognmocTb npoBefeHUst TUMOBLIX WUCNbITAHUA U KX 06bem npn MN3MEeHEeHUN KOHCTPYKUUU, NMPUMEHAEMbIX
MaTtepumanoB, TEXHOJIOMMN Npon3BoACTBa UIMN TEXHUYECKMX NapaMeTpoB onpeaendaeT nrotoBnuTeb (pa3pa60TqM|<).

B 3aBMCMMOCTW OT XapakTepa BHOCMMOIO U3MEHEHWsI UCMbITaHUsIM cnedyeT noABepratbh Te UMN UHble 0ObEKThbI U3 Yncna
yKasaHHbIX B 8.1.2, a Takke oTAernbHble AeTanu n obpasubl MaTepuasnos.

,D,OI'IyCKaeTCH pacnpoCTpaHATb Ha [JaHHbIN TUM BbIKNOYaTENS MOMOXUTENbHbIE pes3ynbTaTbl TUMOBLIX WCMNbITAHUN
aHanoOrM4YHbIX KOHCTPYKTOPCKUX NN TEXHOMNOMMYECKMNX peLleHnin nnn MaTepmnanos, NPOBEAEHHbIX Ha OPYrNX U3genunax.

9 METO[bl UCMNbITAHUA

9.1 MPOBEPKA HA COOTBETCTBUE TPEBOBAHUAM CBOPOYHOIO YEPTEXA

9.1.1 Tpn nNpnemocaaToYHbIX MCMbITAHUSX MPOBEPKE MOANEXUT MPaBUNBHOCTb BbIMONTHEHUSA TpeboBaHu cOOpPOYHOro
yepTexa, KOoTopble MOTryT OblTb MPOBEPEHbI BU3yarnbHO BHELLHUM OCMOTPOM. [1poBepke NOaNexuT:

a) COCTOsIHME 3aLLUTHBLIX NMOKPbITUIA;

6) COCTOsIHME NOBEPXHOCTM HaPYXXHbIX N3ONALMOHHBIX YacTew;

B) NpaBUITbHOCTb 3anofiHeHMs Tabnuykuy;

r) NpaBUNBHOCTL MAPKUPOBKM U KNENMEHUS;

[) COOTBETCTBME YCTaHOBIIEHHOIO BCMOMOraTenbHOro 060pyaoBaHusi TpeboBaHUsIM JOKYMEHTALMU Ha HETO;

€) COOTBETCTBME YCTAHOBIMEHHbIX LUYHTUPYIOLLMX PE3UCTOPOB U LUYHTUPYIOLLMX KOHAEHCaTopoB TpeboBaHWSIM [JOKYMEHTOB
Ha HUX.

9.1.2 MNpwu KBaNUMUKaALNOHHBIX N NEPUOLANYECKUX UCNIbITAHNAX OMOMHUTENBHO N3MEPSIIOT:

a) rabapuTHble, YCTaHOBOYHbIE U NPUCOEANHUTENbHbIE pa3Mepbl - YHUBepCcanbHbIMU M3MEPUTENbHBIMU MHCTPYMEHTaMMU
unu wabnoHamu;

6) Maccy BbIkntoyaTens - Ha Becax obLlero NPUMeHeHNs UK NPY>KUHHBIM AUHAMOMETPOM.

[HonyckaeTcsa onpenensTe Maccy BbikrovaTens CyMMUpOBaHMEM Macc OTAENbHbLIX 3NTIEMEHTOB M COOPOYHLIX eANHUL,.
9.2 UICNbITAHUA HA MEXAHUYECKYKO PABOTOCIMOCOBHOCTb

9.2.1 O6wWwme nonoxeHus

9.2.1.1 B 06bem umcnbITaHWI Ha MeXaHU4YeCKyto paboToCNOCOBHOCTb BXOASAT:

a) NpoBepKa XxapakTepucTuK paboTbl MexaHW3Mma BblKMtovaTens - B COOTBETCTBUM C 9.2.2;

6) UCMbITaHWe Ha NCNPaBHOCTb AENCTBUS MEXaHU3Ma BbIKIoYaTenNsi - B COOTBETCTBUM € 9.2.3;

B) UCMNbITaHNE HA PeCypC NO MEXaHUYECKOW CTOMKOCTU - B COOTBETCTBUM C 9.2.4;

r) ucnbiTaHWe Ha ONepUpPOBaHWE B YCIIOBUSIX roroniefa - B COOTBETCTBUM ¢ 9.2.5;

A) ucnblTaHMe Ha paboTocnoCOBGHOCTL MpPU COBMECTHOM AEWCTBUMM TSDKEHWS MPOBOAOB M BETPOBOWM Harpyskm - B
cooTBeTCTBUM C 9.2.6;

e) UCMbITaHMEe Ha CTOMKOCTb K BO3ENCTBUIO MEXaHUYECKUX (*)aKTopOB BHeLUHeN cpefbl - B COOTBETCTBUN C 9.2.7;
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)K) UCMbITaHUSA Ha rePMETUYHOCTb ra3oBbIX, BaKyYMHbIX U BO3OYLUHbIX BbIKNOYaTenen - B COOTBETCTBUN C 9.2.8.

9.2.1.2 Tpyn ucnbITaHUM Ha MexaHU4ecKyt paboTOCNOCOBHOCTL BhIKNtOYaTENbL (MM ero 4Yactb - cMm. 8.1.2) gormkeH ObiTb YCTAHOBIEH Ha CBOEW MMM Ha cneumanbHOn
(MHBEHTapHOW) pame, UNU Ha OPYroM >KECTKOM OCHOBaHWW; Mpu 3TOM CMOCOG KpenneHus, B3auMHOe pacrnofioXeHUe U KMHeMaTudeckas CBA3b BbIkNtoyatens (Mnm ero vactu) ¢
NPUBOAOM [OOIMKHbI COOTBETCTBOBATL MOHTaXKHOMY YepTeXy M (MNK) MHCTPYKUMK n3roToBuTens. Bydepbl, NnpegHasHauyeHHble Ansi 3anoNHEHNS XXUAKOCTbIO, AOMKHbI ObITb 3aNOSHEHbI
€10 [0 YCTaHOBMIEHHOIO YpOBHS. MacnsiHble BblkMo4aTeENU OOMKHbI ObITb 3anoOfHEHbI COOTBETCTBYIOLLMM Macrom. [a3oBble BbIKMHOYATENU OOMKHbI ObiTb 3arnonHeHbl ra3oM [0
[OaBreHNs 3anonHeHust; BO3AyLUHbIE - BO3QyXOM B COOTBETCTBMM C Tabnuuei 16.

Tabnuua 16 - VicnbiTaHnsa Ha UCNpPaBHOCTbL AENCTBUSE MEXaHW3Ma BbIKntoyaTens

Yuncno v Buabl onepawmmn HanpskeHne Ha HavanbHoe HauvanbHoe n3bbITouHoe
U LMKIOB 3axunmax Lenem n30bITOYHOE JaBrneHve aons
ynpaBneHus OaBrieHne cxaToro NMHEeBMaTU4eCKNX NpUBOAOB
BblKMOYaTens BO34yxa Ans
(npuBoga) BO3AYLLUHbIX
BbIKMOYaTenemn
1 MNatb onepauun B HwxHun npegen no|BepxHun npegen no |BepxHui npegen no 6.4.2.2
6.4.2.1 6.4.4
2 MNartb onepauun O HwxHun npegen no|BepxHun npegen no |BepxHui npegen ons
6.4.3 6.4.4 onepaumm O (ecnn npusoa

npousBoauT 3Ty onepaumio) -
CM. NpuMeyYaHue k 6.4.2.2

3 MNarb onepauun O BepxHun npegen no|HwkHui npegen ans|HwkHuiA npegen ans
6.4.3 onepaunn O no 6.4.4 |onepaumm O (ecnn npusoAa
npou3BoaAUT 3Ty onepauuio) -
CM. NnpumMmeyYaHue K 6.4.2.2

4 Matb onepauun B BepxHuin npegen no|HwxHun npegen ans|HwkHun npegen no 6.4.2.2
6.4.2.1 onepauuv B no 6.4.4

5 Matb umknoe BO (cm.|HomuHanbHoe  (cM.|HomuHanbHoe  (cm.|HomwuHanbHoe (cm. Tabnuuy

9.2.3.2) Tabnuuy 1) Tabnuuy 1) 1)

6 Matb umknos O-4, -B* HomuHanbHoe  (cM.|HoMuHanbHoe  (cMm.|HomwuHanbHoe (cm. Tabnuuy

(ans BbIKMtouaTene, | Tadnuuy 1) Tabnuuy 1) 1)

npegHasHadeHHbIx ans AlB)
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* [lonyckaeTcsi MpoBeAEHWE WUCMbITaHUS C OECKOHTAKTHOW May3on Mpu OTCYTCTBUWM NpegHamepeHHOMN
BbIOEPXKKU BpEMEHN MEXAY OTKIIOYEHNEM M Nofdadern KOMaHabl Ha BKIOYEHMe.

MpumeyaHus

1 Yuncno onepauumii N LUMKIOB, YKa3aHHbIX B KaXO0W CTPOKe, MO COrMacoBaHUio C NOTpeduTenem MoxeT
ObITb yBENMYeHo ao 20.

2 lMNpepgenbl gaBneHnsa ans nHeBMaTUYECKNX NPUBOAOB C MHOMBUAYANBHOW KOMAPECCOPHOW YCTaHOBKOW
W rmapaBnimMyecKknx NpMBoOoB BbiKMoYaTeNEeN yKasbliBalOT B TEXHUYECKUX YCINOBUSX.
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9.2.2 NMpoBepkKa xapakTepucTUK paboTbl MexaHUu3Ma BbiKno4yaTens

9.2.2.1 K npoBepsieMbIM XapakTepucTukam paboTbl MexaHuama Bblkntodatens (9.2.1.1, nepeuncrieHne a), B 3aBMCMMOCTHU
OT OCOOEHHOCTEN KOHCTPYKUMU BbIKMIOYATENS OTHOCAT: COOCTBEHHbIE BpPEMEHa BKMIOYEHMSI U OTKIOYEHWS; CKOPOCTM
BKIMIOYEHNS U OTKIMKOYEHUS; XOL KOHTAKTOB; KOHTaKTHbIE OABMEHUS; HWXKHUA U BEPXHUIN Npefenbl HanpsiKeHWst Ha 3axumax
uenen ynpaeneHUsl; HWKHUA W BEPXHWU Mpefenbl HayanbHOro AaBMeHWs; yCunus (CTaTUdeckne MOMEHTbI) MPYXWUH Mpwu
BKIMIOYEHUM U OTKIIOYEHUW; INEKTPUYECKOE COMPOTUBIIEHUE M TOK NOTPEONEHWUs 3nMeKTPOMarHUTOB YMpaBIiEHUs; pacXobl
BO34yxa (rasa) Ha onepauumm u gp.

I'Iepequb XapaKTepucTuk, npoBepAaemMbIiX Mpu npuemMocaaTouHbIX, KBaJ'IVIdI)VIKaUMOHHbIX, nepnoan4v4ecknx un TUNOBbIX
UCNbITaHNAX OaHHOro BblKNK4YaTenda, W COOTBETCTBYHOLLYHO METOAUKY YyCTaHaBiMBaeT W3rotoBUTESNb (pa3pa60THMK)
BbIKMOYaTENs U BHOCUT B NMporpaMmmy 1 NPpOTOKOM UCTbITAHWUNA.

9.2.2.2 lNpoBepKky COBCTBEHHbLIX BPEMEH OTKIHOYEHMS U BKMOYEHUS, OECKOHTAKTHOM May3bl, KOOpPAMHALUN MOMEHTOB
pa3mblKaHWsi W 3aMblkaHUS [MaBHbIX, OYroracuTenbHbIX W OPYrMX KOHTaKTOB [OMycKaeTcs MpoBOAWTb, HanpuMmep,
ocuunnorpadom, 3NeKkTPOCEKYHAOMEPOM UMW aHaNM3aToOPOM XapaKTePUCTUK BbIKIoHaTensl.

MpoBepky COBCTBEHHLIX BPEMEH OTKMIOYEHUS! U BKIHOYEHUS NMPOBOASAT MpY HOMUHANBHOM HanpsKeHUM Ha 3axumMax
3neKTpomMarHuTa, HoMMHasIbHOM AABMEHUN U HOPMUPOBAHHOM YCUNUM (MOMEHTE) MPYXUH - B 3aBUCMMOCTU OT TUna npueoaa,
a Takke (B Cllyyae COOTBETCTBYIOLLEIO yKasaHus B Nporpamme MCMbiTaHui) - NPU HOPMUPOBAHHBLIX HUKHUX UM BEPXHUX
npenenax ykasaHHbIX (0akTopoB.

9.2.2.3 lMpoBepKy CKOPOCTEN BKMOYEHUSI U OTKIIHOYEHUS! NPOBOAAT MPU HOMMHAINBHOM HanpsKeHUM Ha 3axkumax uenei
ynpaeneHusl, HoOMUHasIbHOM AaBMEHNN M HOPMUPOBAHHOM YCUNUM (MOMEHTE) MPYXXMH - B 3aBUCHMOCTM OT TUna npueoaa, a
Takke (B criyyae COOTBETCTBYHOLLEro ykasaHusl B NporpaMMe UCMbITaHWUiA) - Npyu HOPMUPOBAaHHBIX HKHUX U BEPXHUX Mpeaenax
yKasaHHbIX (paKTOpoB.

9.2.2.4 TpoBepKy KOHTAKTHOrO AaBrieHUs (HaaTusl) pasMblkaeMbiX KOHTAKTOB, @ TaKKe CKOSb3SILUX HepasMblKaeMbIX
KOHTaKTOB MpPOBOASAT NMOO KOCBEHHO - M3MEPEHWEM YCUNWUIA KOHTaKTHbIX MPYXWH WK OMpeaeneHneM Cumbl BbITArMBaHUSA
MOOBWXKHOIO KOHTakTa, nnbo HEenoCPeACTBEHHO W3MEPEHWEM YCUNUA  OTTSAMMBaHUS TMOABWKHOM 4acTM  KOHTakTa
OVHaMOMETPOM B MOMEHT MOTEPU KOHTAKTa.

9.2.2.5 OnpegeneHne MUHUMANbHOTO HaNpsXKeHUst cpabaTbiBaHUS BKITHOYAKOLLMX Y OTKITHOYAKOLLIMX YCTPOMCTB NPOBOAAT C
noMoLLblo psiaa nocnegoBaTesibHbiX onepauuin O (Mnv B) Npu CHUXKEHUM HanpsikeHWsl Ha 3axkuMax Lenei ynpaeneHus
CTYNeHAMM, HauMHas OT HUXKHEro npegena HanpskeHust 4O MMHUMASIbHOMO 3HaueHWsl, Mpu KOTOPOM elle oGecrneynBaeTcs
BbINOJIHEHVE COOTBETCTBYIOLLEN OnepaLum.

Ons BO3YLUHbIX BbIKIOYaTenem wu (VIJ'lM) nHeEBMaATU4YECKMX UMK NHeEBMOrnapaesiM4ecknx npmBoaoB onpeaeneHune
MWHUMalbHOIo HanpsaXeHna NpoBoaAT NpU BEPXHEM npeaerne HadanbHOro gaBneHus.

9.2.2.6 OnpeaenexHve MMHMMarnbHOrO AaBreHus cpabaTbiBaHUA BO34YLUHOMO BbIKMoYaTens u (MnmM) nHeEBMaTUYeCcKoro
npvBoda MpPOBOAAT MNyTEM BbINOSIHEHUS MPU  HOMMUHANBbHOM HaMpshKEHUW Ha 3axmmax Lenen ynpaeneHus psaa
nocriefoBaTesnbHbIX ornepauuii NpU CHMKEHUW OaBNEHUs CTYNEHsIMU, HauyMHasi C HUXKHEro nNpeaerna HavyanbHOro AaBneHus Ao
MWHMManbHOIO 3HaYeHWs!, MPU KOTOPOM ellle obecneynBaeTCs BbINOSTHEHWE COOTBETCTBYOLLMX OnepaLuii.

9.2.2.7 OnpegeneHne MWHUMAmNbHOTO HATSKEHUS MPYXWUH (YCUNUS, CTaTUYECKOro MOMEHTa, Xoda cXaTus unu
pacTshHKeHWs, yrra 3akpyynBaHusl) NpY>KMHHOIO MpUBOAa NPOBOAAT NyTEM BbINOMHEHUS psida rnocnefoBaTernbHbIX onepauuii
BKITIOYEHUSI MPU YMEHBLUEHUM HaTSHXKEHUS MPYXWUH CTYMEHAMW, BMMOTb A0 MUHMMArbHOIO 3HAYeHWs, MpU KOTOPOM eLle
obecrneuynBaeTcs BbINONIHEHWE COOTBETCTBYHOLLEN onepauun. HeobxoaMmMocTb onpeaeneHusl AaHHOro napamMeTpa ykasbiBatoT
BTY.

9.2.2.8 lMpoBepKy 3M1eKTPUYECKOro ConpoTUBEHNS OGMOTOK 3/1EKTPOMAarHMTOB YNpaBnieHUs NpoBoAAT NyTeM U3MeHEeHUs
€ro MOCTOM MOCTOSIHHOIO TOKa, NPUCoeaMNHAEMbIM K BbIBOAaM 0GMOTKM UMW ee CEeKLMIA, Uni APYTMM METOAOM.

9.2.2.9 TlpoBepky Toka NOTpebneHus uener ynpaeneHuss NPOBOAAT NyTem 3anucu (ocumnnorpadupoBaHus) Toka,
MpoTEKalLWero 4Yepe3 BXOAHbIE 3aXWMbl LEnu yrnpaBreHus Mpu BbIMNONHEHWM onepauui B wunm O, npy HOMUHANbHOM
HanpshKeHWM Ha 3aXmnMax Lenu ynpasreHus BblknovaTens (NpyMeoaa), a Anst BO3AYLUHbIX BbIKMOYaTenen U NHEBMaTUYECKNX
NPUBOAOB - MPU HOMUHANBLHOM AaBMEHUN.

3a 3HayeHune Toka n0Tpe6neva NPUHUMAIOT:
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a) Aana npueoaoB, NCNOJb3YHLWKUX SHEPIUKO MOCTOAHHOIO TOKa, - MakCMMaribHOE 3Ha4YeHUe TOoKa,

6) Ons1 NpUBOAOB, UCMOMb3YOLWNX SHEPTUIO NEPEMEHHOIO TOKa, - MakCuMaribHO OEeNCTBYIOLLEEe 3HaYeHne, onpegensemoe
Kak Haubonbluee Cpe,D.HeapM(bMeTW-leCKoe OEeNCTBYIOLWNX 3HAYeHUMM [OBYX COCefHMX MNorynepuogos C HanbonbLMMK
aMnnnTyaamm Toka.

MamepeHme TOKa B 3JfieMeHTax npuBoaoB (Hanpmmep B 0OmoTKax SﬂeKTpOMaFHMTOB) npoBogAT no MeToauke
n3rotoBuTens.

9.2.2.10 T[lpoBepky pacxoda BO3gyxa Ha onepauuio (MNM UMK OMepauuin) BO3QYLIHOrO BbIKMAYaTeENd Wnn
MHEBMATMYECKOro MpVBOAA BbIKMOYATENS ApPYyroro BuAaa NpoBOAAT NyTeM onpedeneHus nagexHus aaenenus ("cbpoca") B
pesepByape BbIKMYaTeNns UM npuBoga Mpu BbINOMHEHUMM COOTBETCTBYOWMX onepaumn (O, B) mnn uyukna O-BO npu
creyoLwmx yCroBusxX:

- NPW 3aKpbITOM BEHTUNE NUTAaIOLWEN MarucTpanu;
- MNP HOMWHaIbHOM Hanps>XXeHUU Ha 3aXXnmMax SJTIEKTPOMarHunTa;

- MPX HOMMHANbLHOM Ha4anbHOM [aBfieHUM B pesepByape (a Npu NepuoanMyeckmx W TUMOBbLIX UCTILITAHUSAX - TakkKe Mpu
HWXKHEM 1 BepxHeM npeaenax).

MapeHve paBneHus onpefensdlT NO MaHOMETPY, NokasaHue KOToporo cHumarT yepes (30+5) ¢ nocne BbINOMHEHMS
onepauun (Lukna).

Pacxopn Bo3ayxa ¥, NpuBeAEeHHbIN K HOpMarnbHOMY aTMOC(EPHOMY AaBneHUIo, ONPeAensioT no opmMyne

AP
V. =V —
E pESPH,

rae ¥ - CyMMapHbI 06beM pesepByapoB (pesepByapa) 1 ApYrvX NosiocTei, NOCTOSHHO C HAMM (C HAM) CBSI3aHHBIX;

AP - NageHne paenenus ("copoc");

P, - HopmarbHoe aTMocdepHoe AaBrneHue.

AP W B, AOIMKHBI UMETb OAUHAKOBYIO Pa3MepPHOCTb.
9.2.3 UcnbiTaHMe Ha UCNPABHOCTb AENCTBUA MeXaHM3Ma BblKno4vaTens

9.2.3.1 UcnbiTaHns npoBoasT B o6bemMe 1 Npn ycnosusx, ykasaHHbIX B Tabnuue 16.

Mo OKOHYaHUM WCMbITAaHWA HEeOoBXOAMMO MyTeM BHEWHEro ocMoTpa YybeauTbCAa B OTCYTCTBUMM  MeXaHUYeCKMX
NoBPEXOEHUI.

9.2.3.2 lMpu mcnbiTaHnM Mo NyHKTY 5 Tabnuusl 16 umknel BO BbinonHsAwTca 6e3 npefHamMepeHHON BbIAEPXKKA BPEMEHU
mMexay onepaumamm B n O, Ana Yero Ha 3axuMbl LEenU ynpaBneHUs OTKMIOYEHWEM NOAaloT HanpsbkeHue vepes KOHTaKTbl
rmaBHOM Lienu BbIKMNoYaTens (ayroracutenbHble KOHTaKTbl WM KOHTaKTbl OTAENUTENs).

Ecnu KOMMYTUPYHOLWNE KOHTaKTbl Uenn OTKIHYEeHUA BbIKNoYaTena (anBo,u,a) 3aMbIKaKOTCA paHee KOHTaKTOB rmaBHON
uenn, To B 0OOHOM M3 NMATU UUKINOB HanpsaXeHue cnegyet nogaBatb He 4Yepel rMaBHble KOHTakTbl, a HenocpenCTBeHHO Ha
3aXMMbl Lenn ynpaBleHna OTKIMKYeHUneM. I'Ipvl 3TOM OOSMKHO ObITb npoBepeHo, 4YTO Npu noga4vye KoOMaHAbl Ha BKIKOYEHUE U
Hann4nn HanpsaXeHuna Ha 3aXumax uenm OTKIK4YeHuna onepauuna BKIOYEeHUA nnbo BOBCE He npouncxoauT, nu6bo npoucxoauT C
HegoxXxoaAoM OO0 nNOJIoXKeHUd, Mnpu KOTOPOM BO3MOXEH I'IpO6Ol7I Mexay KOHTakTaMu BblKn4yaTena C BO3BpalleHUneEM
BblIKIo4YaTena nocrie 3Toro B noJyIHOCTbI OTKITHOYEHHOE MOoJI0OXEeHUE.

Ecnu YKa3aHHbleé KOMMYTUPYHOLLINE KOHTaKTbl 3aMbIKalOTCA HE paHee KOHTAaKToB rMaBHOM Lenu, TO AonyckaeTcd BO BCeX
NATUN UMKNax HanpgaXXeHne nogaBaTtb HE 4epe3 KOHTaKTbl rnaBHOM Uenu, a HenocpeaCTBEHHO Ha 3a>XMMbl Lienn OTKIKOYEeHNA.

I'Ile MCMbITAHUK BbIKITOYaTENEN, UMEIOLLINX BCTPOEHHYIO 6]'IOKI/IpOBKy OT MHOIOKpaTHOro BKITHOYEHUA, NPOBOAAT NPOBEPKY
DEencTBms 3ToMn 6I'IOKI/lpOBKI/I NpoOTMB MOBTOPEHUA onepaLu/l|7| BKIMHOYEHNA N OTKIIOYEHUA BbIKIKOYaATENd, Korga KoMaHaa Ha
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BKIto4eHne npoaosnkaeT octaBaTbCA nofaHHOM Nnocne aBToOMaTUYECKOro OTKIHOYEHUS BbIKIToYaTens.

9.2.3.3 [onyckaeTcst ucnbiTaHua no Tabnuue 16 coBmellaTb MOMHOCTLIO MM YACTMYHO C MCMbITAHUSIMKU MO MPOBEPKE
XapakTtepuctuk paboTbl MexaHu3Ma BbiknodaTens no 9.2.2, ecrnv B MpoLECCEe CHATUS XapaKTepUCTUK YCTaHOBIEHO, YTO
BbIKNOYATENb UCMPABHO paboTaeT B YCIOBUSX, YKa3aHHbIX B Tabnuvue 16.

9.2.3.4 VcnbiTaHne MacndaHbiX BbIKlOYaTeNen, He 3anuBaeMbiX MNPU  MPUEMOCAATOYHbLIX MCMbITAHUSX Macrom,
JornyckaeTcsl NPOBOAUTbL MPU HAMPSPKEHUSX U AaBMEeHUsAX (B MHEBMATUYECKOM UMW MHEBMOrMApaBnMyeckom npueoge) donee
HU3KMX, YeM YykaszaHOo B Tabnuue 16, ecnv npegBapuTeNbHbBIMUA MCCNEenoBaHUAMM YCTAHOBIIEHA 3KBMBAINEHTHOCTb TaKMX
NCNbITaHUIN UCMBbITAHUSAM 3aMOSTHEHHOrO MAaCIIOM BbIKITHOYATENS NPWU HANPSXKEHUSIX U AaBNEHUsX, ykasdaHHbIX B Tabnuvue 16.

9.2.3.5 BblknoyaTenn, MMerWwmne BCTPOEHHbIE MWHMMAarnbHble pacuenuTenn HanpsikeHus UM (MnM) MakcumarnbHble
pacuenutenu Toka, AOMMKHbI AOMOMHUTENBHO K UCMbITaHUAM No Tabnuue 16 UcnbiTbiBaTbCA Ha MCNPaBHOCTb AENCTBUSA Mpu
OBYX OTKIIOYEHUSAX, NPON3BEAEHHBIX C MOMOLLbIO KaXKO0ro U3 pacuenutenen, ¢ NpoBepKor TpeboBaHWiA, ykasaHHbIX B 6.12.7.2
n6.12.7.3.

9.2.4 UcnbiTaHMe Ha pecypc NO MeXaHU4eCKOW CTOMKOCTU

9.2.4.1 WcnbiTaHne Ha pecypc MO MEeXaHWYECKOW CTOMKOCTM MPOBOAAT B YCIMOBUSIX, YKasaHHbIX B 9.2.1.2, nytem
BbINONHEeHWs1 (6e3 Toka B rMaBHOM LIENU BbIKNOYaTENS) yKasaHHbIX B 9.2.4.2 1 9.2.4.3 LUMKNOB C Nnay3amun MeEXay HUMW.

Ecnun BblkntoyaTenb MMeeT BCTPOEHHbIE pacuenuTeny MakcumarnbHoro Toka, To 10% Bcex onepauuii JOMKHO ObiTb
BbINOMHEHO OT pacuenuTens ¢ NponyckaHnem Toka Yepes TOKoBeayLLyto Lienb BbIKMYaTens.
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9.2.4.2 [Ina BbIKNo4aTENEN HOPMArbHOIO UCNOMHEHUS MO 4.1.8 YMCNO BKIOYEHUI N OTKITHOYEHWI 3@ BECb 06BEM UCNBbITAHUI JOSMKHO 6bITb No 2000.

L|,I/1KJ'IbI orepauumn, Ux YMCno, HanpsXkKeHne Ha 3axnmax uenen ynpasreHns, HayanbHoe faBfieHne Bo3ayxa OS5 BO34YLUHbIX BbIKoYaTenen, NnHeBMaTnYeCcKnX 1 rmapasnuyeckmnx
npmnBoAOB yKa3aHbl B Tabnuue 17. NMNoTHOCTL rasa B ra3oBbIX BbIKNOYATENAX AOMKHA ObITh B AnanasoHe Mexay BepXHUM U HXKHUM O0NYyCTUMbIMU 3HAYEHUAMMN.

Tabnuua 17 - VicnbiTaHne Ha pecypc NO MeEXaHUYECKOW CTOMKOCTU

Llnkn onepauun HanpsipkeHne Ha 3axumax Yncno umMknoB Ans BbIKNYaTenen,
uener ynpaBneHns u
HavanbHOe AaBrieHne Bo3gyxa
npegHasHa4YeHHbIX He npefHa3HaYeHHbIX
ansa AlNlB ans AlNB
B-1,-O-¢, HwxHuia npegen 500 500
HomunHanbHoe 500 500
BepxHui npegen 500 500
O-¢,-BO-£,-B-1,, HomuHanbHoe 250 -
BO-1, HomuHanbHoe - 500

MpumMeyaHve -z - BPeMs Mexay onepauusivi, HeobxoouMoe ANs OXNaXAEeHUs MeXaHWYeckux u
3MEeKTPUYECKUX YCTPOMCTB NPMBOAA U BOCCTAHOBIEHUS HAYamnbHbIX YCNOBUNA.
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L|,I/1KJ'IbI BO BbinonHstoTca 6e3 npegHaMepeHHOW BblAEPXKN BPEMEHN MexXay ornepaunsMn BKIIOYEHNS U OTKIIOYEHMS.

B TeueHune ucnbitaHun [OonyckaeTcda cMaska OOCTYMNHbIX bes pa36opKV| TPYLUMXCA YacTen B COOTBETCTBUM C UHCTPYKLNAMMU
N3roTOBUTENS, HO He JoNycKaeTcs perynupoBka, 3aMeHa getanemn unm gpyrov Bua O6CJ'Iy)KVIBaHVIFI.

Mexay rpynnamMmu LUKIOB BbIAEPXKMBAOTCS UHTEepPBasibl, He0GXoAUMbIE AN OXNaXAEHUS! SMEKTPUYECKUX U MEXaHNYECKMX
YCTPOWCTB NpuBoaa.

9.2.4.3 [ns BbIKNOYaTenemn ¢ NoBbILLEHHON MeXaHNYeCKOM CTOMKOCTbIO Mo 4.1.8 Yncno BKNIOYEHUA U OTKIIOYEHWUI 3a BECb
o6beM ucnbliTaHn AomkHo 6biTb no 10000.

Cepuio UCMbITaHWI, yKkasaHHyto B Tabnuue 17, NOBTOPSAIOT NATb pas. Mexay cepusiMm UcnbITaHUi AomnyckaeTcs cmaska u
HebonbLIas perynmMpoBka, NpeaycMoTpeHHas TeXHUYeckummn ycrnoeusMu. O6bem BbINOMHAEMbIX paboT AomkeH BbiTh yKkasaH B
nporpaMme 1 NpoTOoKOosIe UCTbITaHWA.

3amMeHa KOHTaKTOB He fonyckaeTtcs. Mexay cepusiMu UCNbITaHU ONpeaensiioT 3HaYeHs XapakTepUCTUK BbiKMoyaTens,
npeaycMOTPeHHbIe NPOrpamMmMoit UCTIbITaHWIA.

9.24.4 Mo OKOHYAHWM WCMbITAHVS ONPedensAlT 3HaAYeHWsl XapakTepucTUK paboTbl MexaHusma BbiKnodaTens,
npeayCMOTPEHHbIX NMPOrpaMMOi UCTbITaHUIA, NOCe Yero NPOBOAAT BbIGOPOUHYH0 pasBopKy M OCMOTP C Lienbio 06HapyXeHus
BO3MOXHbIX MEXaHNYECKMX NOBPEXAEHUNA.

Bblkntovyatens cuutaroT BblAep>KaBLUMM UCTbITAHWE Ha pecypc MO MeXaHWYeCKON CTOMKOCTU, ECIIN:

- B npouecce UCMbITaHUW BbIKNOYaTEND paGOTan ncnpaeHO, He ObINIO HM OOHOro OTKasa B BbIMNOMHEHUU onepauunn
BKITHOYEHUA UM OTKIMKOYEHUA;

- 3HayeHus NpPefyCMOTPEHHbIX MNPOrpaMMON WUCMbITaHUA XapakKTEPUCTUK He BbIWSM 3a Mpefenbl, YCTaHOBIIEHHbIE
KOHCTPYKTOPCKUMW OOKYMEHTaMu;

- NpX OCMOTpPE Mnocre ucnbiTaHuAa He 06Hapy>|<eHo NnoBpeXxaeHun, MoryLmMx npendaTcTBoBaTh AanbHeWwen ncnpaBHON
pa60Te, M YXyALWeHUs1 COCTOSAHUA U30SALMOHHBIX MOBEPXHOCTEN;

- COCTOSIHME KOHTaKTHbIX AeTanew u noBepxHocTeln obecneynBaeT CnocoOHOCTb BbIKMOYATENS NPOMyCcKaTb HOMUHaMbHbIN
ToKk ©e3 npesbiweHns ponyctumbix TemnepaTyp no[OCT 8024; npy HeoGXOAMMOCTU MOATBEPXKAEHMUS CMNOCOBGHOCTU
BbIKINOYaTENsi NponyckaTb HOMUHamMbHbIA TOK NPOBOAAT UCTLITAHWSA BbIKIOYATENS Ha Harpes.

Ecnu BblkntoyaTenb MMEET KOHTAKTHble YacTu, Noasepratolimecs cepebpeHuio ¢ Lesbio UCMoMb30BaHUA NOBbILLEHHbIX
HOPM Harpeea, To Npu oLEeHKe pe3ynbTaToB UCTbITaHWUI crieayeT pykoBoAcTBoBaTbCA TpeboBaHuamu COCT 8024.

Ecnn npuv OCMOTpPeE BbIKNOYaTeNsa Nocne UcnbiTaHUn 06Hapy>|<eHo yXyOLleHne COCTOSIHUS U30SSLMOHHBLIX NMOBEPXHOCTEN,
TO BbIKNOYaTENb AOMKEH ObiTb NOABEPrHyT MCMbITAHUAM 3SIEKTPUYECKON MPOYHOCTU U30NAUUM B COOTBETCTBUWN C 9.3.5.
,D,OI'IyCKaeTCFI B 0OOCHOBaHHbIX cnyyasix nNpoBOAMTb 3TWU MUCMbITAHUS NYTEM MNPOBEPKU OTAENbHbLIX WM30MALMOHHLIX YacTeun
nocne pasGopKM BblKIto4aTens.

BakyyMHbI BblkItoYaTeslb NOCe BbINOHEHWUS UCTIbITAHUIA HA PeCcypC MO MEXaHUYeCKOW CTOMKOCTU AOMKEH BblAepKnBaTh
UCTIbITaHNS ANEKTPUYECKOM MPOYHOCTM M30NALMK B 0GbeMe, NpedycMoTpeHHom 9.3.5.

9.2.5 UcnbiTaHMe Ha onepupoBaHue B yCNOBUSX rofionieaa

9.2.5.1 NcnbiTaHMe Ha onepupoBaHne B yCroBusaxX rononega no 6.4.10 npoBOAAT TONbKO ANA BbIKNtoYaTenen kareropmm
pa3smeLleHust 1, UMEIOLLMX HapY>KHble OTKPbITbIE NOABWXHbBIE YaCTW (HanpMMep pblyaru, TAr1) Unu pasmblkaemble KOHTaKTbI.

9.2.5.2 HapalwmBaHusi nbga Ha MOABWXHbIE YaCTM UMM KOHTaKTbl M Ha COCEAHME C HUMWU HEMnoABWXKHblE YacTu
Bbikntovatena nposogat no FOCT 16962.1. MNocne HapawmBaHusa Nbaa M BbIAEPXKKN NPOBOAAT OMnepaLmio OTKIOYEHUS Unn
BKITFOYEHUSI MPU HUXKHUX Npefenax HanpsbkeHust Ha 3axkumax Lenen yrnpaereHusl, 4aBneHnst n ycunms (MoOMeHTa) NpYyXuH - B
COOTBETCTBUU C TUMOM MpuBoaa. 3aTeM NPOBOASAT NPOBEPKY UCMPaABHOCTU AEWACTBUS NMYTEM NSATU BKIHOYEHWUA U OTKIHOYEHUIA
NMPW HOMUHAIbHbIX 3HAYEHUAX HAMPSHKEHWUS, AaBNEHUS U (MNM) HOPMUPOBAHHOM YCUNUK (MOMEHTE) MPYXKMH.

9.2.6 UcnbiTaHMe Ha paboTOCNOCOOHOCTL NPU COBMECTHOM AEeACTBUM TSXKeHUA NPOBOAOB U BETPOBOM Harpy3ku
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9.2.6.1 UcnbiTaHuio nogBepratoT BeIKNtoYaTenu kateropun pasmewenna 1 ¢ 77 » 35 kB.

Hom =
9.2.6.2 VicnbiTaHne Ha onepypoBaHe NpyM COBMECTHOM OENCTBUN TSXEHUS MPOBOAOB M BETPOBOW HArpy3ku NpoBOAAT Ha
Momnce Unm aneMeHTe nonkca (HanpuMep OOHOW U3 KONOHOK) BbIKMOYATENS B COOTBETCTBUM C NPUBEAEHHBIM HUXE:

a) B 3aBMCMMOCTU OT OCOBEHHOCTEW KOHCTPYKLMM BbIKIOYATENs M MapyCHOCTU OTAENbHbIX €ro 4yacten K Mosocy
(anemeHTy) BbIKNIOYaTENs MPUKIAAbLIBAOT FOPU3OHTaNbHYI0 CUNy daBfieHns BeTpa ., (CM. pucyHok 1) B HampasneHum

Haubonbllerh napyCHOCTW, pacCUUTaHHyl K3 ckopocTu BeTpa 40 M/c. [na ynpoweHus WChNbITaHU pekoMeHayeTcs
npuKknaabiBaTh 3Ty CUMY HE K LLIEHTPY NPUNOXEHUs BETPOBOM HArpy3ku, a K BbIBOAY MOMOCA, CHWXas Npu 3TOM 3Ha4YeHue cunbl
Tak, YToObI U3rMbatoLLMt MOMEHT OTHOCUTENBHO HUXKHEN NOBEPXHOCTU MOMOCa COXPaHANCS;

6) kK ogHOMY M3 BbIBOAOB Moftoca (K BEPXHEMY, €CMU BbIBOAbI PacroSiOXeHbl HA pasHbIX YPOBHSIX) NPUKNagbiBaoT
FOPU3OHTAIIbHYIO CUITY TSHXKEHWUS NPOBOAOB Fy, 4, PaBHY0 HOPMMPOBAHHOMY 3HaYeHuio no 6.4.11, B HanpaBneHun 4, vnn A4,,

KaK ykasaHo Ha pucyHke 1. BmecTo npunoxeHus cun 7, W Fy, OOMycKaeTca NpuknagbiBaTb B HampaBfeHUW .4 wnn 4
PE3yNbTUPYIOLLYIO CUMY F,;y

B) npoBOAAT MPOBEPKY MUCMPaBHOCTU OEencTBnst MexaHu3Ma BblKnoyaTens nytemMm AByX BKMIOYEHNA N OTKIHOYEHMWI npun
HOPMUPOBAHHbIX BEPXHUX N HWKHUX Npeaenax HanpsaxXeHud, gaBneHna unm ycunma (MOMeHTa) MNPYy>XXWH, B 3aBUCUMOCTUN OT
TKnNa npmueoaa,

) CHAMalOT rOPU3OHTamNbHYIO CUMY B HAmnpaBneHUW A UMK 4; U K 3TOMY Xe BbIBOAY MPUKNaAbIBAlOT rOPU3OHTAbHYO
CUIY TSDKEHWSI NPOBOAOB <y , PABHYIO HOPMUPOBAHHOMY 3HA4Y€HWIO, B HaNpaBrieHnn 5; Unn By, Kak NnokasaHo Ha pucyHke 1;
Mpun 3TOM cuna AaBneHns BeTpa F,, COXpaHseTcs;

,D,) NpoBOAAT NPOBEPKY UCNpaBHOCTU OEenCcTBMA MexaHnM3ma BbIKoYaTens no nepeyvyncneHuno B);
e) N3MEHAIOT HanpaBrieHne Ccus, ykadaHHoe B nepe4vncrneHmmn l'), Ha NPOTMBONOJIOXHOE;
)K) NpoBOAAT NPOBEPKY NCMNPaBHOCTU OEencTBmUst MexaHM3Ma BbIKIoYaTens no nepe4yncnexHunto B);

1) CHUMAIOT FOPU3OHTANbHbIE CUITbI U NPUKNAABIBAIOT K 3TOMY Xe BbIBOAY BEPTUKAmNbHYI CUMY TSXKEHWUs NpoBoAoB 7, ,
paBHY HOPMUPOBAHHOMY 3HaYeHWo (CM. HarmpasreHue C; WK ', Ha pUcyHke 1);

K) MPOBOASAT NPOBEPKY UCTIPABHOCTU AENCTBUS MeXaHn3ma BbIKIoYaTens no nepevymcrieHunio B);
M) U3MEHSIOT HanpaBrieHne CUIbl, YKa3aHHON B MepeyncneHnm n), Ha NPOTUBOMOIIOXHOE;
M) NPOBOASAT NMPOBEPKY UCNPaBHOCTM OEVCTBMSA MeXaHW3ma BbIKIioYaTens no nepe

YNCMEHMIO B).

9.2.6.3 NcnbiTaHne Oonyckaetcd He npoBOoAuUTb, eCln 6y,u,eT OOKa3aHO pacHeTHbIM NyTeM, YTO BbIKIKO4YaTeslb crnocobeH
BblAepXaTb HOPMUNPOBaAHHbIE HArpy3Ku.

9.2.7 WcnbiTaHne BbIKNOYaTENs Ha CTOMKOCTb K BO3OEWUCTBUIO MEXaHWYeckuX (akTopoB BHeLUHeW cpedbl no 6.4.12
npoBoaaT no FOCT 16962.2.

9.2.8 UcnbiTaHuA BO3A4YLWHbIX, ra30BbIX U BaKyyMHbIX BbIKIovaTenen Ha repMeTn4yHoOCTb

9.2.8.1 VcnbiTaHna Ha repMeTMYHOCTb Fa3oBbIX BbIKMAOYATENEN NMpu KBannUKaUMOHHbBIX, NEPUOANYECKNX N TUMOBbIX
UCNbITaHUAX NPOBOAAT U3MEPEHUEM MU3MEHEHWS KONMMYecTBa rasa B BblkfoyaTene 3a 3aJaHHbl NPOMEXYTOK BpeMeHU Mnpu
BKITHOYEHHOM M OTKIMHOUYEHHOM MONTOXEHMSAX BbIKMOYATENS (B Crydae, €Criu CKOPOCTb YTEYKU rasa 3aBUCUT OT MOJSIOXKEHUSI
BbIKMOYATENS) C NOCneayLw MM pacyeToM 3Ha4YEHUS OTHOCUTENBHOTO (B MPOLIEHTAX) M3MEHEHUS] AaBMNEHUs! B BbIKNoYaTerne B
TeyeHue roga. Metoa nsmepeHus konmyecTsa rasa ykasbiearot B TY.

repMeTI/I'vIHOCTb rasoBbIX BbIKItoYaTenen npu npnemMmocaatTo4HbIX UCMbITAHUAX KOHTPOJIMPYHKOT C NMOMOLLBLK TEeYeUncKaTtend.
MeTogumka KOHTpONA repMmeTn4HOCTN OOJDKHa ObITb npueegeHa B TY.

9.2.8.2 UcnbiTaHus Ha repMeTn4HOCTb BO34YLUHbIX BblKMoYaTenemn npoBOAAT U3AMEpPEeHMEM pacxoda BO3[yXa Ha YTEYKUN B
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4Yac B COOTBETCTBMU C NpMBEAEHHbIM HMNXeE!

- BbIKNn4YaTenb (I'IpVIBOﬂ,) yCTaHaBIMBaOT B TOM MNOJIOXKXEHUN (BKJ'IPO‘-IeHHOM mnnum OTKJ'IPO‘-IeHHOM), Nnpu KOTOPOM YyTe4Ka
nmeeT Haumbornbluee 3Ha4yeHue (yCTaHOBJ'IeHHOG npn nNpuUeMOYHbIX WM TUNOBbIX WUCNbITAHUAX WK NpeaBapuUTeribHbIX
VICCJ'Ie,CI,OBaHVIFIX);

- pe3epByap BblKo4aTensa (anBop,a) 3anoJiHAKT CXaTblIM BO3AyXOM [0 n3bbITOMHOrO  AaBrneHus, paBHOIo
HOMMWHaNbLHOMY, MOCIie Yero pesepByap OTCOEANHAIT OT NUTAaKOLLEN MarucTpanu U BolAepXunsaroT Nog AaBfNeHnemM B TeveHne
BpeMeHMN, Heobxogumoro ans BblpaBHMBaAHUA TeMnepaTypbl BO3AyXa B BbIKo4aTesne U teMmnepaTtypbl OKpyXarlLlero sosgyxa.

Mocne aToro pesepByap BblAEPXKMBAIOT B TEYEHVE BPEMEHU, JOCTATOYHOrO ANs MKcauum U3MeHeHUsi B HEM JaBlieHus;
pacxof Bo3dyxa BblMUCNSAIOT MO PasHOCTY NokasaHUin MaHoMeTpa (4o M nocrne BblAepxku) no dopmyne (3) U AensaT Ha Bpems
BbIOEPXKKM.

,D,OI'IyCKaeTCH onpefenaTb pacxodbl Ha YTEYKUM OTAENbHbIX COCTaBNAWLWMX YacTen BbIKMYaTeNss CYMMUPOBaHUEM
NOJSTYYEHHbIX 3HAYEHUN.

lMpu onpepeneHnn pacxoda BO34yxa Ha yTeYKM OTAENbHO AMs 3NeMEHTOB CUCTEMbl BO34yXOCHabXeHus (Hanpumep
BCTPOEHHbIX B pacnpefenuTenbHbIv Wkad BO3AYLIHOro Bbikntoyatens) ¢ obwym obbemom meHee 15 am3 pekomeHgyeTcs
NPUMEHSITb NOOCOEAMHEHHbIA K 93TOW CUCTEME BCNOMoraTesibHbIi  (MHBEHTApHLIN)  pe3epByap, KOTOPbIA  MOXeT
MCNOMnb30BaTbCA M A58 OAHOBPEMEHHOMO UCMbITAHWNSI HECKONBKUX OAMHAKOBbLIX CUCTEM (pacnpefenuTenbHbIX LWKadoB).

9.2.8.3 MeToA ncnbITaHNn Ha FTePMETUYHOCTb BaKyyMHbIX BblKIoYaTenen HacTosAWMM CTaH4apTOM He YyCTaHaBMBaeTCs.

9.3 UICNbITAHUE 3NEKTPUYECKON NPOYHOCTU U30NALNK

9.3.1 WcnbiTaHne 3neKTpMYECKon MNPOYHOCTM WU30MSALUMM Fa30BbIX, BO3AYLIHbIX, MAacCnsHbIX W 3NEeKTPOMarHUTHbIX
Bbikntovatenen nposogat no FOCT 1516.3 n [OCT 1516.2.

9.3.2 WcnbiTaHne 3IEKTPUYECKON MPOYHOCTM M30NAUUMK Ta30BbIX W BO3OYLUHbLIX BbIKOYaTeNnen MNpoBOAAT npwu
MWUHUMalnbHOM OaBlieHUN rasa unn Bo3ayxa (,El,aBJ'IeHI/IM, Nnpn KOTOPOM 6J'IOKMpyeTCF| pa60Ta BbIKJ'IPO‘-IaTeJ'IFI).

9.3.3 MeToabl ucnbITaHWIA ANEKTPUYECKON MPOYHOCTM WU30NALUMM  BaKyyMHbIX BbIKMOYaTenen ycraHaBnvBalT B
TEXHUYECKUX YCITOBUAX Ha BbIKIKOYaTENN KOHKPETHbIX TUMOB.

9.3.4 lNMpoBepKy ANUHbBI NYTK YTEYKM BHELLHEN M30MsLMM BbIKMoYaTenen kateropumn pasmelleHma 1 nposogat no FOCT
9920.

9.3.5 WcnbiTaHus 3AIEKTPUYECKON MPOYHOCTU U3ONAUMM OS11 KOHTPOSISi COCTOSIHUA BbIKIOYaTensl rnocne nposefeHus
UCMbITAHUN Ha HaAEXHOCTb MO MeXaHW4YEeCKOMY pPecypcy, KOMMYTaLWUOHHYHO CMocobHOCTb, a Takke mnocne nposegeHunsA

KnumaTn4eckux ucnoitanmn (cm. 9.2.4.4, 9.6.2.7, 9.7.12, 9.10.2.1) npoBoAAT B yKazaHHOM Huxe obbeme.

a) Beikntowatenun ¢ 77, <35 kB

HOM —

MpuknagblBalOT UCMbITATENbHOE HaMpshKeHUEe MNPOMbLILLNIEHHONW 4YacTOTbl B TeyeHMe 1 MWH, 3Ha4yeHue KOTOporo
coctaBnseT 80% 3HayeHus, HopmmupoBaHHoro TOCT 1516.3.

6) Bbiknoyaterm ¢ 77, 110, 150 n 220 kB

MpuknagbliBalOT UCNbITAaTENbHOE HanpsXeHue MOSIHOro rpPo30BOro WMMMynbCa, 3HayeHue KoToporo coctasnsdetr 60%
3HaveHus1, HopmmposaHHoro FOCT 1516.3.

B) Beikntowatenu ¢ 77, 330 kB

MpuknagbiBalOT MCNbITaTeNbHOE HanpskeHWe KOMMYTaLMOHHOIO MMMynbca, 3HadeHue kotoporo coctaenseT 80%
3Ha4veHus1, HopmmnpoBaHHoro FOCT 1516.3.

r) Beiknovatenun ¢ 7, 500 n 750 kB

MpuknagbiBalOT MCNbITATENbHOE HaMNpPshKeHNe KOMMYTALMOHHOIO MMMynbca, 3HadeHue kotoporo coctaBnseT 90%
3HayeHus1, HopmmposaHHoro FOCT 1516.3.
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[nsa Bbikntovatenen ¢ HECMMMETPUYHOWN TOKOBeAYLLEN Lenbio HanpshkeHne cnegyeT nNpuknagbiBatb NooyepenHo K oboum
BblBOAaM Mpun 3a3emMneHnn npoTnBONOJI0XHOIo BblBOAA.

I'IpM npoBefEeHUN UCMbITAHUNA HaNPsS>KEHUSMU  TPO30BbIX (KOMMyTaLI,MOHHbIX) MMNynbCoOB K BbIKNWO4YaTento cnegyert
npuknagbiBaTb Mo NATb UMMNYNbCOB KaXXa0W NONSAPHOCTMU.

Bblkntoyatens cuyutaroT BblAEepXaBLWNM UCMNbITaHMe, eCcnn npu npunoXeHun HanpsaxXeHna He npou3owio HM oaHoro
nepekpbITna nnn |'|p060$| n3onauun.

Ons ykasaHHbIX WUCMbITAHWA [OMycKaeTCcsi UCMnonb3oBaTb OOOpPYAOBaHWE CUHTETUMYECKOM CXEMbl WCMbITAHUIA Ha
KOMMYTaLMOHHY crocobHocTe. dopma NpuknagbiBaeMOro UMMynbca MOXeT ObiTb cTaHgapTHon (B cootBeTcTBuM ¢ FTOCT
1516.2) wimn naeHtnuHon dopme lNBH, HopmupoBaHHOro Ans otkntodeHns Toka 0,1 7y (CM. TAGnMuy 11); npyu aTOM

napameTp BPEMEHU :, MOXeT OTKIIOHATbCA OT HOPMUPOBAHHOTO 3Ha4YeHUs B npedenax oT MuHyc 10% ao nnioc 20%.

9.4 UCTNbITAHUE HA HATPEB

9.4.1 VicnblTaHWe Ha HarpeB Npuv NPOAOIMKUTENBHOM pexnme paboTbl npoBoaAT no FOCT 8024.

OOGbekT ucnbiTaHua (MOMOC, 3NEMEHT Mosca, MoAyMb UMM YacTb MOMKCa, CoAepXKallas TOKOBEAYLLYH CUCTEMY) U
cnoco® ero McnbiTaHWs yYCTaHaBNUBAET U3roTOBUTENb (pa3paboTymk) BbIKMYATENS M MPUBOAMT B MporpaMMe M NpOTOKone
MCMbITaHUN.

PesynstaTbl WUCNbITAHWA, MNPOBEAEHHbIX Ha OAHOM W3  TUMOWCMOMHEHWI Ccepuu  BblKMOYaTenen, gonyckaeTcs
pacnpocTpaHaTb Ha APYrue TUNMOUCNONHEHNS 3TOW CEPUM, ECIN 3HAYEHNE HOMUHAMBHOIO TOKa, CEYEHNE TOKOBEAYLLMX YacTel
M maTtepuansbl, U3 KOTOPbIX M3rOTOBMEHbI TOKOBEAYLUME YaCTW, OCTAOTCH HEU3MEHHBLIMU, @ YCIOBUSI OXMaXaeHUst MocneaHux
He yXy[ALUEeHbI.

9.4.2 [lpoBepKy 3MEKTPUYECKOrO COMPOTUBMEHMS [NaBHOM Lenu nofwca WNM ero y4yacTkoB Ha COOTBETCTBME
TpeboBaHMAM KOHCTPYKTOPCKOM AoKyMeHTaLummu nposogat no FOCT 8024.

3HauyeHune Toka, nponyckaemoro Bo BpemMs NcnblTaHUN Yyepes MmaBHyto uenb, OA0JIKHO ObITb He MeHee 50 A u He Gonee
HOMWHAJIbHOIO TOKa BbIKIKOYaTeNA.

9.4.3 WcnbiTaHne Ha Harpes obmMoTOoK SNEKTPOMArHMToB, KOMMYTUPYHOLLNX KOHTAKTOB, 3aXUMMOB U OPYrnx 3J1€MEeHTOB
uenen ynpasJieHnAa n BCnomoraTtesibHbIX uenen, npegHa3Ha4YeHHbIX 014 NpoaOoJDKUTENTbHOIoO peXxXnmMma pa6OTbI, npoBoAAT no
OCT 8024.

9.4.4 WcnbiTaHne Ha HarpeB OOMOTOK WM OpYrMxX 3MEeMEHTOB LeEenen ynpaBreHus W BCMOMOraTenbHbIX Lenemn,
npeAHasHa4YeHHbIX A8 KpaTKoBpeMeHHoro pexuma, nposoast no FOCT 8024 B ycrnoBusx, ykasaHHbIX B 6.3.2.

9.5 UCMNbITAHUE HA CTOMKOCTb NMPU CKBO3HbIX TOKAX KOPOTKOIO 3AMbIKAHUA
9.5.1 UcnbiTyembii obpasel, (cM. 8.1.2) ¢ HOBbIMU KOHTaKTaMu yCcTaHaBnNmMBatT B cooTBeTCTBMU € 9.2.1.2. KoHdurypaums
TOKOMPOBOASILLEr0 KOHTypa, YUCIMO LUMH W pPacrnorfioxeHwe Onmxamwmx MeCT WX KpenneHus ycTaHaBnuMBawT, npu

HeobXO4MMOCTU, B KOHCTPYKTOPCKOWM JOKYMEHTALMMN.

9.5.2 WUcnbiTaHne BbIKNOYaTenen (NonloCoB, 3MEMEHTOB nomocos) Ha i, > 110 kB monyckaeTca npoBoauTb Ha
MOHWXEHHOW ONOPHOW (MOABECHOI) U30NALMU.
9.5.3 Ecnu ycTaHOBMEHO, YTO YCNOBUA TEPMUYECKUX U MEXAHUYECKUX BO3AENCTBUIN He obneryatTcs, TO AOMyCcKaeTes:

- prI'IHOFaGapVITHbIe BblKno4YaTenm (I/IX NONCbl UM ANEeMeHTbI I'IOﬂIOCOB) MCNbITbIBATb NO 4YaCTAM;

- noasepratb Npy HeobxoaMmocTu ncnbiTaHuno no 9.5.8, nepeuncnexne 6), cobpaHHbIN BbIKNOYaTENb (NOMNKOC, ANEMEHT
nonoca), a ucneltaHue no 9.5.8, nepeuncnexHve a), NPOBOAUTL MO YACTAM;

- UCMbITbIBATb ra3oBble BblkoYaTeny 6e3 3anonHeHns nx rasom.

9.54 I'Iepen UCMbITAHMEM BbINOSTHAKT NATb UMKMIOB B - npon3BoJibHadA naysa - O. 3™ uwnknbl npoBOAAT NMPU HMWXHUX
npegenax HanpaxeHud, Ha4valbHOro M3OLITOYHOrO [AaBMNEHUsT CXaToro BO3gyxa wnn ycunua (MOMeHTa) NPYy>XMH B
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cooTBeTCTBUU C 6.4.2-6.4.4.

I'IpM 9TOM onpeaenAarnT CKOPOCTb ABMXEHUA KOHTAKTOB MNpW OTKMHOYEHUU Wunu cobcTBEHHOE BpeMA OTKNH4YeHnA
BblKIto4aTens.

B cnyyae ucnbiTanus no Yyactam no 9.5.3 neped ucnbiTaHMem onpedensioT ycunve (ctaTuyeckuii MoMeHT), Tpebyemoe
ANsi pa3MblKaHUSA KOHTAKTOB.

9.5.5 McnbiTaHne npoBoanTCcs B 04HOMa3HoM nnm TpexdasHom cxeme.

Mpu ogHogba3HoM cxemMe UCTbITaHUID MOTYT MoABepraTbCa ABa CoceaHUX Mnostoca (dfiemMeHTa nostca) Unu oauH Nonioc
(aneMeHT nontoca) ¢ oBpaTHOW LIMHOW, NapannenbHON UCTbITYyeMOMY MOSOCY (3MEMEHTY) U MPOXOASLLEN HA PACCTOSHUM,
PaBHOM WM MeHbLUEeM (MPW COrnacum U3roToOBUTESNS) HOPMUPOBaHHOMY MEXOYNOMOCHOMY PacCTOSIHMIO.

Onsa  Bbikoyatenen ¢ i, >
Heobsi3aTenbHo.

9.5.6 NcnbiTaHne MpoBOAAT MyTeEM NPOMYCKaHWsS Yepes3 BKIIOYEHHbIN BbiKMoYaTenb (MOMIOC, 3MeMeHT montca) npu
nobom noaxoasLwem Ans onbiTa HanpskeHnn YacTtoTbl (50+4) 'y Toka co credyoWwyMn napaMmeTpamu:

110 kB wucnbiTaHMe [OBYX COCEOHWMX MOMOCOB WU NPUMEHEHME OOpPaTHOWM LUMHbI

- HanbonbLK NKK - B Npeaenax (1,0-1,05) i ; yBenuyeHne nmka Toka JonyckaeTcs ¢ cornacust srotToBuTens;
- Ha4anbHoe AeNCTByloLLee 3HaYeHne NeproanYecKkoit cocTasnsoLlen Toka - B npeaenax (1,0-1,1) 1, yop
- cpefHeKBafpaTUYHOE 3HaYeHNe Toka 3a BpeMs ero npoTtekaHus - B npegenax (1,0-1,1) 7.

Bpemsi npoTekaHusl TOka AOMMKHO ObITb TakMM, YTOObI NPOM3BEAEHNE KBadpaTa cpeHeKkBaapaTMYHOro 3Ha4YeHUsl Toka Ha
BpeMsi ero npotekaHus 6bino B npegenax (1,0-1,1 )f_fgm .

9.5.7 lMpu wncnbiTaHun B TpexdpasHol cxeme ykasaHHble B 9.5.6 TpeboBaHWsi Kk nmapameTpamM Toka [AOMKHbl ObITb
BblAepXaHbl X0Ts Obl B OOHOM U3 KpaWHWX MOMKCOB BbIKMoYaTens. B AByx ApyrMx nomwcax napameTpbl TOka HE OOIKHbI
npesbllaTb BEPXHUX Npeaenos, ykasaHHblX B 9.5.6. [pn aToM pasHuua mexay 3Ha4YeHUAMM Nepuogudeckmx COCTaBrSoLWLNX
TOKOB B OTAEMNbHbIX NMOMCaxX U UX cpeaHeapndPMeTUYECKUM 3HaYeHneM He JormkHa npesbiwath 10%.

9.5.8 Ecnu vcnblTaTenbHaa ycTaHOBKa He MO3BOMSAET MOMyvMTb napameTpbl TOka, ykasaHHble B 9.5.6, To gonyckaeTtca
UCNbITaHUA MO YKa3aHHOMY MYHKTY 3aMeHATb cneaylowmnmMmn AByMS UCNbITaHUAMU:

a) Npu Toke ¢ HanbornbLIMM NMKoM no 9.5.6 B TeyeHune 3-10 nonynepuoaoB NPOMBILLIIEHHOW YaCTOThI;

6) npu ToKe, cpeaHeKBagpaTMYHOE 3HAYEHME M BPEMS NMPOTEKAHUS KOTOPOro cooTBETCTBYIOT 9.5.6, a HauboNbLWIMI NUK K
HayanbHOe OENCTBYHLLEE 3HAYEHME MNEPUOAMYECKON COCTaBMsLWEN - HaMbonbLIMe, KOTOpble MOryT ObiTb MOMYy4YeHbl B
UcnblTaTenbLHOM YCTAHOBKE B 9TOM pEXMME.

9.5.9 Mocne wucnbitTaHua no 9.5.6 vnn no 9.5.8 BLINOMAHAIT onepauun OTKNIOYEHUS U BKIOYEHUS MPU YCIOBUSX,
yka3aHHbIx B 9.5.4. [pn 3TOM onpeaensitoT CKOPOCTb OTKIMOYEHUSI N COBCTBEHHOE BPEMS OTKIMHOYEHUS BbiKMNoYaTens. 3atem
NpoBOAAT pa3bopky BbIKMOYATENS B HEOOXOAMMOM OOBbEME WM BHELUHWA OCMOTP C LENbl OOHapYyXeHWst BO3MOXHbIX
NoBpeEXOEHUN.

Bblkntoyatens cuntarot BblaepXaBLUUM UCMNbITaHWE, eCrn:

a) CKOPOCTb OTKIKYEeHUA unm cobcTBEHHOE BpemMA OTKIHOYEeHUA BblIKn4vaTenda He U3MEeHUINnUcb nnn ux n3amMeHeHume He
npesbllaeT 4OoNyCTUMOro 3Ha4yeHud, ykasaHHOro B nporpamMmme UCnbITaHUN;

6) Npu BHELLUHEM OCMOTPE He OOHapYyXXeHO NOBPEXAEHUIA, NPENATCTBYOLLUX UCMIPABHOW paboTe BbiKMNoYaTens.

B cnyyae ucnbiTaHua no yactam no 9.5.3 BbiknoyaTenb CYATAETCH BblAEPXaBLUMM MWCMbITaHWE, ecnu cobrniogaeTcs
TpeboBaHue nepedncneHus 6) n ecnu ycunue (CTaTU4ecknii MOMEHT), Tpebyemoe AN pa3MblKaHUsi KOHTAKTOB, YBEMNUYNIOCH
MO CPaBHEHMIO C ycununem (CTaTM4eCKMM MOMEHTOM), USMEPEHHBIM Nepes UcnbiTaHMeM, He Bonee, YemM 3TO NPeayCMOTPEHO

nNporpamMmMon UCnbITaHUN.

9.5.10 UcnbiTaHne OBMOTOK U OpYrMX 3MEMEHTOB LEenen MakCMMarbHbIX pacuenuternen Toka, BCTPOEHHbIX B MpuUBOS,
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npoBOAAT NyTeM NponyckaHna 4epel3 HUX COOTBETCTBYHOLLEro TOKa B Te4YeHue BpeMeHU, yKa3aHHOro B 6.5.2. VcnbiTaHne
MakcumaribHbIX pacuenuTtenen Toka nNpoBOAAT C npefBapuTeSibHbIM MOAOrPEBOM WX [O HayanbHOW TemmnepaTypsbl,
COOTBETCTBYIOLLEN HarpeBy Npu NPOLOIMKUTESNTbHOM PeXnMe.

,D,OI'IyCKaeTCH npoBOAUTb UCNbITaHME MaKCMMalribHOro pacuenmTtend Toka Ha CoOOTBeTCTBue 6.5.2 6es npeaBapuTesnibHOro
nogorpesa, HO ToOKaMu, NOBbILLEHHbIMM Ha 20% n nponyckaemMbiMU NMpn TeX Xe BpeMeHax. Mocne ucnbiTaHus ToKkoBeayuine
YacTu 1 n3onaumnsa obMOTOK HEe OOMKHbI UMETb nospexaneHum (Hanpmmep noaTekos, 06yFJ'Il/1BaHMFI, 3anaxa roperion n3onsauuu,
npmeapuBaHnAa nnn onnaerieHNA KOHTaKTOB U I'Ip.).

9.6 UCMbITAHUE HA KOMMYTALIMOHHYIO CINMOCOBHOCTb NMPU KOPOTKMUX 3AMbIKAHUAX U B
YCINOBUAX PACCOINTACOBAHUA ®A3

9.6.1 UcnbiTaTenbHas uenb

9.6.1.1 WcnbiTaHus BblkNOYaTens Ha KOMMYTaUMOHHYO CcnocobHoCTb Npn KOPOTKUX 3aMbIKaHUAX U B YCNoOBUAX
paccornacosaHusa (*)33 - NpAMble UIn CUHTEeTU4YeCKne - NnpoBOAAT B TpeX(*)aG}HbIX nnn O,CI,HO(*)a3HbIX ncnbiTaTenbHbIX Uenax
ncnblTatesibHbIX CTEHO0B UK B 3NTIEKTPUYECKNX CUCTEMAX.

9.6.1.2 KoadhpmLMeHT MOLLHOCTM UCNbITaTENbHOM Lenn He aormkeH npesbiwaTtb 0,15. KoadhduumeHT MOLLHOCTU Kaxxaomn
¢asbl onpegensaiT ogHMM N3 cnocoboB, yKkasaHHbIX B NpunoxeHun E.

Ons cTtenpos, B KOTOPbIX WMCMOJIb3YHTCA konebarenbHble KOHTYpbI, MNOJIHOE€ COonpoTuBIiIEHNE ncnblTaTenbHON Lenu
onpenenarT bes y4qyeTa eMKOCTHOIo conpoTuBieHu4.

Ona TpexdasHon uenn KOIMPPUUMEHT MOLLHOCTM MPUHUMAOT paBHbIM  cpegHeapuMeTUYECKOMY  3HAYEHUIO
KO3(hpMLMEHTOB MOLLHOCTU BCEX (has, KOTOpblE HE AOMKHbI OTNMYaTbesa 6onee yem Ha 25% OT cpeaHero 3HaveHus.

9.6.1.3 YactoTa ToKa ucnblTatensHon uenu gomkHa obiTe (50+4) Mu.

9.6.1.4 B oTHoweHMM yucna a3 n ycnosuin 3aseMreHust Npu npsMbIX UCMbITAHUSAX MPUMEHSIOT crnegylowmne cCxXembl
ucnblTaTenbHbIX LiEenen:

a) Ansa TPeXnoCHbIX UCTIbITAHUI - TpexdasHyo CXeMy, B KOTOPOW:

1) Aana sbikmtovatenen ¢ 7, <35 kB (&, =1,5) 3a3eMnsA0T Harnyxo HeMTparnbHY TOYKY KOPOTKO3aMKHYTOW Lienu 3a
BbIKMtoYaTenem (Touka <), @ HeMTpasibHy0 TOYKY Lienn NuTaHus (Todka O ;) Nnbo BoBCe He 3a3eMnisloT, NGB0 3asemnsatoT
yepes PesncTop C CONpoTUBIIEHNEM R » 104 U (& - BOMax, Ugy - B KUNOBOSLTAX) UMK, €CNN 3TO HEOGXOANMO MO YCNOBUSIM

JKcnnyaTauunun OGOpy,EI,OBaHVIﬂ ncnbiTaTesibHOro CteHaa, - TO4Ky Ou.n 3a3eMJIIAT Harnyxo, a TOYKy Om He 3a3eMnAroT,

2) ana sbikntovartenen ¢ 77, > 110 kB (&£ . = 1,3) 3a3emnsioT o6e HenTpanbHbIe TOUKW, MPUYEM OJHY W3 HUX Harmyxo, a

HOM —

ApYryto - Yepes NosHoe conpoTuBneHue, nogobpaHHoe Tak, 4Tobbl nonyunTb & . =1,3;

©) ona 4BYXMOMOCHBIX UCMbITaHWI (Bbikntodatenen ¢ 77, < 35 kB) - ogHobasHyo cxemy C rnyxmm 3asemineHnem ogHoro

HOM —
13 KpanHKX BbIBOAOB NOCNEA0BATENbHO COEAMHEHHBIX MOMIOCOB UMK (MPK NCMOMb30BaHUN HEMOJHOW 3BE3/bl) TOYKKU Cy; NpK
NCMbITAHUN HEMOCPEACTBEHHO OT FreHepaTopa U ero CoeaAMHEHUs! B TPEYIorbHUK AOMNYCKAETCs 3a3eMNIeHUst He aenaTb;

B) OIs1 O4HOMOMOCHBIX UCMbITAHUN - OJJ,HO(.baSHyIO CXeMy C MmyxmMm 3asemieHnem o4HOro 1n3 BbiIBOAOB MNosioca nnm (I'Ipl/l
NCMosfb30BaHNUN HEMOJTHOMN 3Be3ﬂ,bl) TOYKHN OH_H nuébo (ﬂ]‘lﬂ yD,OGCTBa nposeaeHus MCMbITaHWK, C cornacusa 3a|<a3l4|/||<a) C myxmm

3a3eMeHMemM NPOMEXYTOYHOTO BbIBOAA WCTOYHMKA MUTaHWS U PEKOMEHAYyeMbiM COOTHOLUEHUEM HanpshKeHUs mexay ero
vyactamn 1:0,5-npn £ . =151n1:03-npn & . =1,3;

r) 4ns OOHOMOMKCHBLIX WUCMBITAHMA B YCIOBUSIX pPacCornacoBaHus ¢as - CXeMy C ABYMSI MUCTOYHWKAMU MUTaHWS,
NOJAalLWMMM C KaXOOW CTOPOHbI MOMca MOMOBUHY TpebyeMoro HampshKeHusi ¢ OTHOcuTenbHbIM casurom a3 180
ANEeKTPUYECKMX rpagycoB, C FyXuM 3as3eMieHneM MecTa COedUHEHUS BblBOAOB 3TUX MCTOYHMKOB; €CnU UCMblTaTenbHbIN
CTEeHZ He MOXeT obecneunTb TaKyl UCMbITATENBHYK CXEMY, TO AOMycKaeTCcs UCMOnb3oBaHMe ABYX (a3 OOHOro MCTOYHUKA
(HenonHas 3Be3na), pasnuyarolmxca no dase Ha 120 anekTpudecknx rpagycoB Bmecto 180, ¢ rmyxum 3a3eMiieHMEM TOYKM
Oyn VNN (C cornacua WU3roToBUTENs) UCMONb30BAHWE CXeMbl C FyXMM 3a3emreHnem nmbo ogHOro M3 BbIBOAOB Montoca

(nepeuncneHve B), NGO NPOMEXKYTOYHOIO BbIBOAA MCTOYHMKA.
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Moga 0,CI,HO(*)33HOI;1 CXEMOW MOHMMAaIOT CXemy C OAHO(*)a3HbIM TOKOM, B TOM 4ucne c ncnosibaosaHnem (B 3aBNCUMOCTU OT
cnocoba coeamHeHus (*)33 NCTOYHUKA I'IMTaHMFI) HenosIHoM 3Be3abl Uy ABYX BEPLUNH TpeyrorbHuKa.

B cxemax ansa vcnbiTaHus BbiKNOYaTenen ¢ UHDM < 35 kB ¢ nutaHuem HenocpeacTBeHHO OT reHepartopa AonyckaeTcd

BMECTO YyKa3aHHbIX BbllLe IMyXnx 3a3emsieHnmn NMPUMEHATL 3a3eMIieHne 4epeld akKTUBHOE UM eMKOCTHOE COonpoTuBrieHne nnmn
Yyepeas naparnenbHoe coeanHeHne Takmx c

OMpPOTMBIEHUI.

9.6.1.5 B cnyyae HeCMMMETPUYHOro pPacnorioXeHNs BbIBOAOB BbIKMOYATENs OTHOCUTENbLHO €ero 3a3eMIIeHHbIX YacTen
HanpshkeHne WucCnbITaTeNbHOM CXeMbl MOA4AKT Ha TOT BbIBOL4, MPU KOTOPOM BO3AENCTBME HaMpPshHKEHWS Ha U30nsumio
BbIKMOYATENsA OTHOCUTENbHO 3a3eMIIEHHbIX YacTen OygeT OGonblie (ecrnv  camMa KOHCTPYKUMSI  BbIKMOYaTeNnss He
npegycMmaTtpuBaeT nogady HanpsxeHWst TONbKO Ha ONpeaeneHHbIN BbIBOA).

Ecnu go vcnbiTaHuii He MOXEeT ObITb onpedeneHo, Mpu MPUINOXEHUN HaMpsHKEeHUS K KakoMy BbIBOAY BbIKMYaTeNs
BO3OENCTBUE HAMPSHKEHMS Ha W30MAUMIO  BbIKMOYATENS OTHOCUTENBHO 3a3eMIeHHbIX vacTeh OygeTr 6Gomblue, TO
ucneltTatensHble pexumel T10 n T30, a Takke pexumebl T100s n T100a (cM. 9.6.6.1) NpOBOAST NPU NPUINOXEHUN HANPSHKEHUS K
pasHbIM BbiBOAam. Ecriv npu 3Tmx ycrnoBusax nposeAeHne ucneitatensHoro pexuma T100a He TpebyeTcsi, TO UCTbITaTENbHbIN
pexwum T100s BbINOMHAIT ABa pasa Npy NPUNOXEHUN HanpPsXXeHUs1 CXeMbl K pasHbiM BbiBOAAM.

9.6.2 NcnbiTyeMbIN BbiknOYaTenb

9.6.2.1 BblknoyaTenb OOMXEH COOTBETCTBOBATb KOHCTPYKTOPCKOW [AOKYMEeHTauuu, npeacTtaBrnsieMon W3roToBUTenem
nepes ucCnbiTaHUAMU (COOPOYUHBLIA YEepTeX, MOHTAXKHBIA 4YepTexX, YEepTEeXM OCHOBHbIX COOPOYHbIX €AMHUL, NacnopT,
PYKOBOACTBO MO 3KCnyaTauum).

9.6.2.2 B 3aBMCMMOCTU OT KOHCTPYKTMBHbIX OCOBEHHOCTEN BbikMwuyatensa no 4.1.4, 4.1.5, 4.1.7 n BO3MOXHOCTEWN
UCMbITATENbHOIO CTEHAA UCMbITAHUSIM Ha KOMMYTALMOHHYH CMOCOOHOCTb MOABEpratoT BeChb BbIKIOYATENb, €r0 MOMC Unm
3NEeMeHT Monkca, a NpyM HeobxoAUMOCTM M NPU BbIMNOMHEHMU ycroBuin 9.6.8 - yacTu nontoca (MoAyrnb, oTAenNbHbIE pa3pbiBbl
WNW rpynnbl pa3pbiBOB AyroracMTeNbHOro YCTPOWCTBA).

9.6.2.3 nd ucnblTaHus BbiktoYaTens (Mnm ero YacTb no 9.6.2.2) ykpennsitoT Ha COOCTBEHHOW pame Ui Apyrom XXeCTKOM
OCHOoBaHuW. Pama Bbikntoyatens n (Mnv) gpyrue Yyactu, noanexaiine 3a3emrneHnto, AommKHbl ObiTb HAOEXKHO 3a3eMIIEeHbI.

9.6.2.4 Tepen vcnbITaHNSIMU [OMKHbI OblTh BbINOMHEHbI OMEpaLyy BKITHOYEHUS] U OTKIoYeHUs 6e3 Toka (XorocTbie
onepauun), onpegeneHbl COGCTBEHHbIE BpEMEHA BKIHOYEHUS W OTKMKYEHUS MPU  MUHMMArNbHOM, HOMWHAIBHOM U
MaKCUMaribHOM HanpsKeHUsIX Ha 3aXumax 3MeKTpU4eckmx YCTPOMUCTB NpMBOAA, a Takke NpoBepeHbl UCMPaBHOCTb OeNCTBUS
MexaHuM3Ma BbIKIOYaTENs U COOTBETCTBME OCHOBHbIX XapaKTEpUCTUK paboTbl MeXaHW3Ma, BNUSIIOWMX Ha KOMMYTALMOHHYIO
CNocobHOCTb, XapakTePUCTUKaM, NPeAnUCaHHbIM U3roTOBUTENEM.

9.6.2.5 VcnblTaHUa Ha KOMMYTALUMOHHYH CMOCOBHOCTb MPOBOASAT MPUM HOPMWUPOBAHHBIX B COOTBETCTBUM C 6.4.2-6.4.5
HWKHUX Mnpedenax HamnpshkeHWs Ha 3axumax uenev ynpasreHus HayvanbHOro AaBrfieHus B MHEBMAaTUYeCKOM MpVBOAE WU
ycunus (MOMeHTa) NPY>XUH NPY>XUHHOTO NpuBoAa.

Mpy ucnbiTaHUAX BO3QYLUHLIX BbIKMAOYaTenen, npedHasHadeHHbIX Ana AlB, B oTAenbHbIX onepauusax OTKIIYeHUs
HayanbHOe aBrneHue B pe3epByape BbIKMoYaTens OMKHO ObiTb paBHO AaBNEHMIO, KOTOPOE YCTaHaBNUBAETCH B pe3epByape
nocne ogHoro umkna O-¢. -B, BbINOMHEHHOrO NPy HOPMUPOBAHHOM HIDKHEM Mpeferne HavanbHoro AaBneHuns.

HavanbHble gaBneHus, npu KOTOPbIX MNPOBOAAT MCMbITAHWS BO3QYLUHbIX BbIKNOYaTenen, He npegHasHayYeHHbIX A5s
paboTtbl npu AlNB, 4OMKHbI PABHATECSA HOPMUPOBAHHLIM 4S5 9TUX BbIKOYaTenen B COOTBETCTBUN C 6.4.4.

Mpn ncnbITaHUSIX ra3oBbIX BbIKNOYATENEN NMOTHOCTb MMM MPUMBEAEHHOE K HOpMarbHOW TemnepaType LaBfneHue rasa
OOSKHbI ObITb paBHbl COOTBETCTBEHHO MWHWMANbHOW MfIOTHOCTM WU MUHMMAnNbHOMY NPUBEAEHHOMY K HOpPMarbHOW
TemnepaType aBreHuIo rasa, Npu KOTopbIX pene nNioTHOCTM GrnokupyeT paboTy BbikoYaTens.

9.6.2.6 Bo Bpemsa wucnbiTaHWn He [OMMKHO HabMWAATbLCA BHELWHUX MPU3HAKOB TsXKenow paboTbl BblKMYaTens;
NepeKkpbITU N30NSALMOHHBIX NPOMEXYTKOB MEXAY NOoSncaMu BbIKNOYaTENs U Ha cocegHee nabopaTopHoe obopynoBaHue,
BblGpOCa nnameHun 3a npeensl, ykazaHHble M3rOTOBUTENEM AN KaX40ro Tuna Bblknoyatens. [Ana MacnsHbIX BblknoyaTenemn
BblGpackiBaHMe NnamMmeHn He gornyckaeTcs.
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Ons BaKyyMHbIX BbIKMovaTenen nocre OTKYEeHUS OOMYyCcKaloTCs KpaTKOBPEMEHHbIE CaMOyCTpaHsoLWmeca paspsaibl Ha
MEXKOHTAKTHOM MNpPOMEXYTKE B Nepuon MnpunoXeHna BoO3Bpallarolleroca HanpsaxeHua. BblknoyaTtens cuuTaeTtca
BblAep>KaBLUMM UCMbITaHUS, eCin caMOoyCTpaHsoLWmMeca paspaibl He NpUBENn K NOSIBIIEHUIO TOKa NPOMBbILLIIEHHOM YacTOThbl.

Bce cny4yan KpaTKOBPEMEHHbLIX CaMOYCTPaHAKLWNUXCA pa3pAaaoB AOJIKHbI ObITb npuBegeHbl B NPOTOKOSE UCMbITAHUA C
yKaszaHneM pexMMoB UCMbITAHUIA, B KOTOPbIX OHW MPOU3OLLIIN.

9.6.2.7 lMocne BbINOMHEHMA NIOOOrO N3 PEXMMOB UCMbITAHWIA, NPUBEAEHHbIX B Tabnuue 22, COCTOsiHME BbIKIHOYaTENS
OOMMKHO COOTBETCTBOBAThL CrieytoLLmMM TpeboBaHUsIM:;

a) ornepaumn BKIOYEHUS U OTKIOYEHUS BbIKNIOYATENs MNpW OTCYTCTBUM TOKa B €ro rfaBHOW LENU BbINONHAIOTCS
ncnpasHo. CobcTBEHHbIE BpemMeHa BKIMHOYEHUA U OTKIIOYEeHUA BbIKMo4YaTenda npu HOMUHalNbHOM HaMpsXXeHUU Ha 3aXnMax
BKIMIOYAOLWNX N OTKMOYAOLWMX YCTPOUCTB MPUBOAA, €ro HWKHEM W BEPXHEM npefene He MU3MEHWUNIUChb CYLECTBEHHO Mo
CpaBHEHUIO C X 3HAYEHUAMU 0O UCNbITAHUNA. Onsa KOHTpOIAa COOCTBEHHBbIX BpPpeMEH BKITIOYEHUA N OTKIMHOYEHUA Nocne KaXxaoro
pexruma UCNbITaHUA BbIMOMHATCA onepauun BKIMIOYEHNS N OTKIOYEHUS 6e3 Toka (XOJ'IOCTbIe onepau,mm);

6) BbIKItOYaTENb CNOcobeH BKNOYaTb M OTKMOYaTb Harpy3o4yHble TOKW BMJSIOTb 4O TOKa, paBHOro HOMWHarbHOMY, Npwu
HanbonbLlem pa6oqu Hanpsa>XeHnn, XotTa KoMMmyTaunoHHanA CnocobHOCTL ero NpUY TOKaxX KOPOTKOro 3aMblKaHUA MOXET ObITb
CyLLEeCTBEHHO CHMXEHHOW;

B) COCTOSIHME [MNaBHbIX KOHTaKTOB (OMnniaBfieHMe MOBEPXHOCTM, KOHTAKTHOE [OaBfieHUe, BO3MOXHOCTb MepeMeLLeHust)
OOMKHO obecneymBaTb BO3MOXHOCTb AfMTENLHOIO MPOMYCKaHUsi Yepe3 HUX TOoKa, PaBHOTO HOMMUHANbHOMY; MpPU 3TOM
TemnepaTypbl He OOmkHbl 6onee Yem Ha 10 °C npeBbllwaTb HOPMUPOBAHHbIE B cooTBeTcTBUM C 6.3. lNpu onpegeneHun
AONYCTMMOrO NPEBbILLEHUsI TEMNePaTyp KOHTaKTbl CHUTAIOTCA MMELLUMK cepebpsiHoe NOKpbITUE, eCrin Crio cepebpa Ha HUX
coxpaHuncsi. B npoTyBHOM cry4ae AOMNyCTUMbIE MPEBbILEHUsI TemnepaTypbl NPUHUMAIOT Kak Afs KOHTAKTOB, HE MMEKLUX
NOKPbITUS;

F) n3onAaumna BbiKno4YaTena BblAepXnUBaeT UCNbITaHNA B COOTBETCTBUN C 9.3.5.

CooTBeTcTBME BbIKMOYaTENs TpeGoBaHMSAM nepedncrieHnii 6), B), ) NPOBEPSIOT BHELIHUM OCMOTPOM W B Cryyae
COMHEHMI NPOBOAAT COOTBETCTBYIOLLME UCTIbITAHMS.

9.6.2.8 [N BOCCTaHOBMEHUSA BbIKMYATENss [0 MEpPBOHAYanNbHOrO COCTOSAHMS (B OTHOLUEHMM HOPMUPOBAHHbIX
XapakTePUCTUK KOMMYTALMOHHOM CMOCOBHOCTW, u3onaumm, HarpeBa K ap.) Moryt notpeboBaTbes: YacTudHas pasbopka
BbIKNOYATENSA; OCMOTP AYrOracuMTEsNibHOro YCTPOWCTBA W U3OMSALUMOHHBLIX YacTerd M PEeMOHT, BKIuawwmm B cebsa npu
HeobXoOUMOCTM UCMpPaBEHNE UMM 3aMeHy OyroracUTenbHbIX KOHTAKTOB WMAWM LPYrMX CMEHHbLIX YacTen OyroracuTenbHOro
YCTPOWCTBA, OONMBKY Macra A0 HOPMasibHOro YpPOBHS, €ro ounsTpoBaHME UMM 3aMeHy, OYUCTKY M3ONALMOHHBLIX YacTen OT
NPOAYKTOB pasnOXeHus ayroracawlen cpegbl M 4acTul MeTanna KOHTaKTOB, 3amMeHy nornotutens (dpunstpa) rasoBbiX
BbIKMtOYaTenen.

9.6.3 TokM OTKNIOYEHUA U BKNIOYeHUs

9.6.3.1 TOKM OTKNIOYEHUS N BKITKOYEHMS NMPU TPEXNONIOCHBIX UCTMIbITAHUSAX ONPEAEnsIoTCS:

a) TOK OTKMOYEHNS:

1) cpegHeapumeTMHeCKMM OENCTBYIOLLMX 3HAYEHUIA NEPUOANYECKUX COCTaBIAIOLLMX TOKOB B TPEX Nostocax,

2) 3Ha4YeHneM § B TOM M3 NOMIOCOB, B KOTOPOM OHO OKaXXeTcsi HanbonbLunm;

©0) TOK BKIMOYEHUS:

1) cpegHeapndMeTUYECKMM HayanbHbIX 4ENCTBYHOLLMX 3HAYEHUA NEPUONYECKMX COCTABMSIOLLMX TOKOB B TPEX NONKOCAX,

2) 3Ha4YeHneM nmka B TOM M3 NOJIIOCOB, B KOTOPOM OHO OKaXXeTCsl HAaMBONbLUUM.

9.6.3.2 [encTtBytollee 3HayYeHWEe MEPUOANYECKON COCTaBNAIOWEN TOKa OTKMAYEHUST W HavanbHOe AencTsylollee
3Ha4YeHMe NepPUOAMNYECKON COCTABMSIOLLEN TOKA BKIHOYEHMS B MOOOM MOMKCE HE OOIMKHbI OTNYaTbCs OT COOTBETCTBYHOLLNX

cpeaHeapuMeTUYECKNX 3HaYeHUI 3TUX BENUYMH ANd Tpex nontocoB 6onee yem Ha 10%.

9.6.3.3 ViamepeHune oTKnYaemMoro Toka kak npu TPEXMNOSIOCHbIX, Tak M OAHOMOMOCHbIX UCMbITAHNAX NPOBOASAT MO KPUBOW
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TOKa, Ha KOTOPOW ONpefensitoT ANMHY OoTpeska, NnapanfenbHoro ocu opauHaT, OrpaHUYeHHOro ormbaroLLMMmN KpUBOM Toka U
NpoBeJEHHOrO B MECTE, COOTBETCTBYHLIEM MOMEHTY MNpeKpalleHusi COMPUKOCHOBEHMS (pa3MblkaHWs) OyroracuTenbHbIX
KOHTaKTOB (CM. pPUCYHOK 2). UncrnoBoe 3Ha4YeHue nepuoauyeckoi COCTaBMSIOWENA OTKIOYAEMOro TOKa paBHO ANMHE 3TOro
oTpeska (B MacLuTabe Toka), AENeHHo Ha 3.2 .

YucroBoe 3HayeHue aneprofvveckori COCTaBMSIIOLWLEN OTKIHYaeMOro Toka paBHO 4acTu 3Toro oTpeska (B Macwtabe
TOKa), HaxoAsILLEeNCsa Mexay ero CepeanmHon 1 ocblo abcunce (HyneBomn NMHNEN).

9.6.3.4 Ecnu xapakTepuCcTUK/ BblkntovaTensa TakoBbl, YTO TOK KOPOTKOrO 3aMblKaHUS CYLLECTBEHHO CHWXaeTCs, Hanpumep
No4 BNUSIHUEM HaMpPsPKEHWUS Ha Ayre, UNu ecnu He NpeacTaBnseTcsl BO3MOXHbIM NPOBECT ormbaroLLyo KpUBOM Toka, TO 3a
TOK OTKIOYEHUS NMPUHMMAIOT 3HAYeHWe TOKa B MOMEHT, COOTBETCTBYIOLUMA MOMEHTY pa3MblKaHWs KOHTaKTOB, MOfyyYeHHoe
nnbo n3 onbiTa KOPOTKOrO 3aMblKaHUs, MO0 pacyeTHbIM MyTEM, HAaNPUMEpP C UCKIMOYEHUEM BITMSIHUS HANpsbkeHUs Ha ayre.

9.6.3.5 MamepeHue HavarnbHOro AeUCTBYIOLLEro 3Ha4YeHNA NepruoanyecKkon COCTaBnSIOLWEN TOKa BKMIOYEHUSA B OTAEMbHbIX
nontocax NPOBOAAT MO KPMBOW TOKa BKMIOYEHWUS, HA KOTOPOW OnpedensioT ANvHY OTpeska, napanmnenbHOro ocu opauHar,
3aKIMYEHHOrO MEXAy BEpLUMHON BTOPOW MONYBOMHbI U MPSAMOW, KacaTenbHOW K NepBOM 1 TpeTben nonyBonHam, (Ho' - Ha
pucyHke 2). YncnoBoe 3HauyeHue nepuoamyeckon COCTaBMSIIOLWEN TOKa BKIIOYEHMS paBHO ANIMHE 9TOro otpeska (B maclutabe
TOKa), AENEeHHOM Ha gﬁ.
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Crtpanunua 63

9.6.4 Buabl ucnbitaHum, BO3BpaljaroLlieecsa HanpsHxeHne U HanpsihXxeHune nepen BKr4YeHnemMm

9.6.4.1 VicnbiTaHne Ha KOMMYTaLMNOHHYIO CNOCOBHOCTL BbIKMOYaTENEN, B 3aBUCMMOCTN OT 0COOEHHOCTEN KOHCTPYKLUMW BbIKINOYaTeNen n BO3MOXHOCTEN UCMbITaTeNbHOro cteHaa,
OOJKHO B OTHOLLEHUU 4Yncia ncnbiTyemMbiX NosilocoB NpoBOAUTLCA B COOTBETCTBUU C Tabnuuen 18.

Tabnuua 18
YcnosHoe o603HayeHne B1aa Bug ncnbitaHus
UcnblTaHWs

A TpexnorntocHoe

Ay OpHonontocHoe (3aMeHstoLlee ;)

A OpHonorntocHoe  (ONA  UCMbITAHUA Ha  OTKMYEHUe HeyaaneHHbIX
KOPOTKMX 3aMbIKaHWIA)

Ay OpHonorntocHoe (AN UCMbITAHMM  Ha  OTKMIOYEHVWEe B YCMOBUSAX
paccornacoBaHus das)

As OpHonontocHoe (AN BbikNoYaTenen, npegHasHayeHHbIX Ang cuctTem ¢
3a3eMIIeHHON HelTparnblo, AONOSHUTENBHO K UCTILITAHNAM 4 )

A OpHonontocHoe (Bocnpoussoasilee yCroBust ABOMHOMO 3aMblKaHUS Ha
3eMni0  Ang  BbIKMYaTenen, npegHasHadeHHblX Ans  CUCTeM C
M30MMPOBaHHON HENTParbio, AOMOMHUTENBHO K UCTIbITAaHNAM .4 )

Ay [ByxnontocHoe (Ana BbIKMYaTenen ¢ Tpems noncamMyu B obem
KOXyXe, AOMOMHNTESNbHO K UCTIbITAHUAM ;)
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9.6.4.2 VcnbiTaHnio Buga 4,, BMECTO WUCMbITaHWA Buaa 4, MOryT noasepraTbCsl BbIKMOHaTenu ¢ YHKLMOHanNsHo
HesaBMCMMbIMK nontocamu. MNpoBegeHne 3Toro BuAa UCMbITaHWMI AONYCTUMO Takke Ans BbiKModaTenen ¢ yHKUMOHANbHO
3aBMCHMBIMM MOMNIOCAMKU, €CNK YCTAHOBMEHO, YTO ANS AAHHOro BbIKMoYaTens ucnbliTaHue BuAa A, He sBnsieTcs bonee
nerkMm, Yem ucnbiTaHve emaa 4 . [ing o6ocHOBaHUA NPaBOMEPHOCTU 3aMeHbl UCTbITaHWS BUAA .4 Ha UCMbiTaHuwe Buaa .
OOMMKHO ObITb MNOKa3aHO, YTO U3MEHEHME CKOPOCTEN OTKIIOYEHMST U BKIOYEHUS NPpY Nepexode K OO4HOMOMOCHOMY UCMbITaHUIO
He npeBblwaeT 5% 3Ha4YeHUs1 3TUX CKOPOCTEN NpU TpexdasHOM UCTMbITAHNN.

Mpn 6onblweM N3MeHEHUN CKOPOCTEN AOIMKHbI ObITh BbINOSIHEHBI 06a B1Aa UCMbITaHWUIA.

Ecnn Bo3moxHocTel obopynoBaHMs HEAOCTAaTOYHO ANs NPOBeAEeHUs MOSIHOMACLITAOHbIX TPEXMOMOCHBIX UCMNbITaHUR,
JornyckaeTcss BOCMPOU3BECTM MOBeAeHUEe BbIKOYATENS B TPEXMOMOCHOM pexume Npu COOTBETCTBYIOLLMX OOHOMOMOCHBIX
UCNbITaHUAX NYTEM YBENIUYEHUS UM YMEHbLUEHUSI HaTara nNpy>XuH, CHUXEHUS MW NOBbLILLEHNSA OaBNeHUs B NpuMBoAe U T.0., a
WHbopMaUMIO ANS Takon KOppeKumn XapakKTepUCTUK MOMyYMTb MpWM  TPEXMOSIHOCHBLIX MWCMbITAHWUAX MpPU  NOHWXKEHHOM
HanpskeHUn nNpu cobnogeHnn TpeboBaHUn KO BPEMEHW rOPEHNS Ay,

9.6.4.3 VicnbiTaHve BUaa 4 NPOBOAAT AOMOMHUTENBHO K UCMLITAHWIO BUOA 4, €Crn HeobXoaUMO JoKasaTb:

- CNOCOBHOCTDL BbIKMOYATENS NoracuTb ayry B ycnoBuax OLI,HOd)a3HOI'O KOPOTKOro 3amMblKaHuA,

- ME€XaHWYECKYH0 NPOYHOCTb KOHCTPYKLIMU BbIKMOYATENS C TPEXMOMIOCHBIM yNpaBneHnemM npu HECUMMETPUYHOWN Harpysake,
BO3HMKaOLLEN MNP OAHOMOMIOCHBIX OTKMYEHUSX WNN BKIOYEHUSX TOKa KOPOTKOro 3amblkaHus. VicnbiTaHue cnepyeT
NPOBOAMTbL Ha OHOM W13 KPanWHWUX MOSHOCOB.

9.6.4.4 VicnbiTaHne Bnaa A; NPOBOAAT, €CNKN B TEXHUYECKMX YCNOBUSIX UMK APYrMX OOKYMEHTax umeloTcs TpebosaHus

OTKMOYEHMS ABOMHOIO KOPOTKOrO 3aMblKaHUS Ha 3eMITHO.
9.6.4.5 [Ina pasnuyHbIX BWOOB MPSIMbIX WUCMbITAHWN, YKa3daHHbIX B Tabnuue 18, HOPMMPYHOT chnedywlimne 3HavYeHUs
BO3BpaLLaoLLErocs HanpshKeHns:

a) ANS UCTbITaHWs BUAA 4 - CpeAHeapudPMETUHECKoe 3HaYeHUe TMOMOCHBIX BO3BPALLAIOLIMXCS  HAMPSHKEHUN,
paccuuTbiBaeMoe no gopmyrne

Sap @)

UBI[.CI:I = ? ’

6) Ans UCMbITaHWs BUAA@ A, - NMOMIOCHOE BO3BpaLLaloLLieecs HanpshkeHne, paccunTbLIBaeMoe no hopmyne

roe X, - KoadpdumumeHT NepBoro racsiiero Ayry nontoca no 6.6.3.1;

B) ANsl UCMbITAHWSA BUAA 4 - MOMIOCHOE BO3BPALLALLEEcs HanpsbkeHne (CO CTOPOHbI UCTOYHMKA), paccHUTbIBaeMoe Mo
dopmyne

- % (6)

r) Anst UCNbITaHWs BUA@ A, - NOMIOCHOE BO3BpALLaloLLEeecs HanpsiKeHWe, paccunTbiBaeMoe no hopmyne

217,
Usn = ﬁp ; (7)

ﬂ,) ana ncnbltTaHn4a snaa Aj - MONMIOCHOE BO3Bpallakleeca HanpsaXxeHune, paccymtbiBaemMoe no (bopmyne

Uy = 5 ®)

EI ﬁ

e) ANs UCTIbITAHNA BUAOB d; U &y - MEXAYTONOCHOE BO3BPALLAILLEecs HanpskeHe, PaccunTLIBaeMoe Mo dopmMyse
e = Uﬂ.p . 9)

dakTnyeckn nonydeHHoe nNpu UcnbliTaHun (1 onpegeneHHoe no 9.6.4.6) saHavyeHMe BO3BpaLLaloLLEerocs HanpskeHns, B TOM
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yucne cpepHeapuMeTUYeckoe 3HadveHue Ly ., MO NepevncneHnio a), AokHO GbiTb He meHee 95% HOPMUPOBaHHOTO

3Ha4YeHUs U He [JOMKHO MpeBbiwaTh ero Gonee yem Ha 5%, ecnu Ha Gonbllee MpeBbILLEHWE HE MONlyYeHO cornacue
paspaboTuymka (M3roToBUTENS).

3HayeHns1 oTAEnNbHbIX MOSOCHBIX BO3BPALLAOLWMXCS HaMPSDKEHUA MO NEPEeYMCIIEHNIO a) He [OOMKHbI OTnn4yaTbCcs OoT
cpeaHeapudMeTNYecKoro 3HadeHust 6onee Yem Ha 5%.

9.6.4.6 3HauyeHMe BO3BpaLLAIOLLErOCs HaMPsHKeHWUs MpY UCMbITAHUM ONPeaEensioT No KPUBOW BOCCTaHaBNMBAIOLLErOCS
HanpsDKEHUs MO ANUMHe OTpeska, NeprneHOMKYNAPHOrO K OCYM BpeMeHW, 3aKIOYEeHHOro Mexay BepLUMHON BTOPOW MOSHOW
NONyBOMHbI Mocrne noracaHus Oyru (Npu TPexnoroCHbIX WUCMbITaHMSAX - BO BCEX MOMcax) W MpsIMOM, KacaTenbHOW K
npeablayweid 1M nocrenytollei nonysonHam. YucrnoBoe 3HayeHWe BO3BPALLAIOLErocsl HanpshkeHUs paBHO ANIMHE 3TOro
oTpeska (B MacluTabe HanpshkeHus), AeneHHo Ha 2. /7 . NPy TPexXnomioCHbIX UCTIbITaHNAX B TpexdasHo cxeme ornyckaeTcs

onpefenaTb BO3Bpallalolleecs HanpsbkeHue nmbo mexaynomncHoe, nNMbo nomwcHoe (B NepBOM cryvyae - AefleHUeM
pesynsTaTa Ha ,f3). Mpn 3TOM gonyckaeTcs onpeaenaTts Usnep N0 9.6.4.5, nepeyncreHue a), kak cpeaHeapudmeTnieckoe
3HaYeHNe MeXaynomnioCHLIX BO3BPALLAIOLLINXCS HAaNPSKEHNIA, AeneHHoe Ha 3.

9.6.4.7 AnuTenbHOCTb BO3OENCTBUS HaMNPsXKEHNs, NMPUIIOXKEHHOMO K UCMbITYEMOMY BbIKIMOYaTEN0 NOCMNe OKOHYaTENbHOro
noracaHua Ayru, formkHa 6biTb He meHee 0,3 c. Mpu TPEXNOMCHBIX UCNBITAHUSIX OEWCTBYIOLLEE 3HAYEHWE HaMpshKeHUs K
KOHUY yKasaHHOro nepuoga He AOMMKHO yMmeHbllaTbcs 6ornee yem Ha 20% OT 3HayeHMs1 BO3BpaLLAMOLLErocs HanpsKeHus,
yKkasaHHoro B 9.6.4.5, nepeuncneHue a).

9.6.4.8 lpu uncnbiTaHMAx BuUAa A, OOMYCKAETCA CHWKEHWE AEMCTBYIOLETO 3HAYEHWUS HaMpsHKeHWs, MPUIIOKEHHOro K
nontocy BeIkMtodaTens, Yepes 0,02 ¢ nocne noracaHvs oy oo Un.pf"ﬁ-

9.6.4.9 HanpsihkeHne nepen BknoyeHWem B onepaumm B n unkne BO ansa pasnuuHbiX BUAOB UCMbITAHWUA, yKaszaHHbIX B
Tabnuue 18, 4OMKHO ObIThb:

U

«p> NPV 3TOM

a) AnNs nenbiTaHus Buaa 4 - cpenHeapmq)MeTMLleCKoe 3HaYeHne MeXxaynontoCHbIX HanNpPsXXeHUN UBKM:,Cp =

pa3Hnua Mexny KaxabiM U3 MexXaynoJitoCHbIX Hal'lpﬂ)l(eHVIIZ n UB He OO0JKHa npeBblllaTb 5%;

K, Cp

6) AN ucnbiTaHnn BUOOB 4, (ONS BbIKNoYaTenemn, He npeaHasHayeHHbIX Ans ogHodgasHoro AMB), 4 n 4; - nonocHoe
HanpshkeHue, paccymTbiBaeMoe no opmyre

UH
UBK.I'[ -+ ; (10)
J3
B) AN wvcnbiTaHus Buaa A, (AnA BblkMovaTenew, npegHasHaveHHbIX Ans oAgHodpasHoro AlNB wvnn  nmMerolumx
pa3HOBpPEMEHHOCTb cpabaTbiBaHMs NOMOCOB bornee 5 Mc) - NOMNCHOE HanpsbkeHWe, paccunTelBaeMoe no popmyrne

=, (11)

roe X, - KoadpdmumeHT NepBoro racsuiero ayry nontoca no 6.6.3;
r) AnA UCMbITaHUA BUOA A, - MOJIIOCHOE HanpsXXeHue, paccunTbiBaeMoe no opmyne

_ Fp (12)

o
BET "\E

dakTnyeckn MONy4YeHHOEe MPWU WCMbITAHUSAX 3HAYEHWE HanpsKeHWs nepeq BKIOYEHMEM [OIMKHO ObiTb He MeHee
COOTBETCTBYIOLLEro YKa3aHHOro BbllLe 3HAYeHWs W He AOIMKHO npesbiwaTtb ero 6onee yem Ha 10%, ecnu Ha Gonbluee
npeBbILLEHNE He NoSTyYeHo cornacue paspaboTyumka (M3rotToBuUTENS).

9.6.5 Kpusble NBH n nx ¢popmupoBaHue npu ncnbiTaHuaxX
9.6.5.1 Cxema ucnbiTaTeNbHOM LIENN U 3MEKTPUYECKMe OaHHble ee anemMeHToB Ang ucnblitaHus ¢ MNBH, onpegensembim
OBYMS UMW YeTbIpbMA NapameTpamu, 4OMKHbI obecneynBatb nonyyeHne cobcreeHHoro MNBH (cHAToOro unu paccumMtaHHoro B

cooTBeTCTBUM € 9.6.5.9), yaosneTsopsioLLen criegyowmm TpeboBaHMAM (B COOTBETCTBUM C PUCYHKamMu 7 1 8):

a) ee ornbatowasa (cnoco® MNOCTPOEHUa - No pucyHkam 7 1 8) He JoSMkHa ObITb HWXKE HOPMUPOBAHHOW YCIOBHOW
rpaHn4Hon nuHum MNBH;
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Hanpamenne u

1
A C

U -—

wl—— |

|
|
|
LT 1 Bpems
1 - ormbarowas MNMBH; 2 - ycnosHas rpaHuyHas nuHus MNBH; 3 - cobctBeHHoe MBH

PucyHok 7 - MocTtpoeHue ornbatoleri NMBH, onpenensiemoro aosymsi napameTpamu

Hanprserwe o

c
3
Bpema ¢
Hanpasenue o
Cc
| —t,
3
th
|
|
v i
|
|
0, [ 4 Bpewms

6)
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Hanpamenne u

hy———

P Bpema ¢
8)

1 - ormbarowas MBH; 2 - ycrnosHas rpaHudHas nuHus MNBH;
3 - cobeTBeHHoe MBH. 3awwTprxoBaHHble nnowankM npudnmManTernbHO PaBHbl

PucyHok 8 - MocTtpoeHue ornbatowiert NBH, onpeaensieMoro 4eTbipbMs NapaMmeTpamm

6) npu ncnbiTaHusix 6e3 BocnpoussenerHus HIMNBH HavanbHast yactb NBH He gomkHa nepecekatb NMUHWIO 3anasablBaHUS;

B) Npu ucnbiTaHuax ¢ BocnpoussegeHnem HIMNBH HavanbHasg yacTb MNMBH onpegensetca npsiMon nuHWen, NpoxXoasLUen ns
Havarna KoopavHaT B TOYKY C KOOpAMHaTaMu w; , ¢ (CM. PUCYHOK 6).

CobcTeeHHoe HINBH gomkHoO cnegosaTh No aTon npsmoit Ha yvactke oT 20% A0 80% oT w,, a Ha y4yacTkax Huke 20% u
Bbille 80% OT w; AOMKHO BbITb MO BO3MOXHOCTN NPUBIVKEHO K HEN.
9.6.5.2 HIMBH gomkHo BOCMPON3BOAUTLCS NpU UCTbITaHWAX B pexxnmax T100a, T100s n L90 (tabnuua 22).

TpeboBaHua k HIMBH cuntaloT BbINOMHEHHBIMU, €CMM UCMNbITAHUSA Ha OTKMOYEeHUe HeyAaneHHbIX KOPOTKUX 3aMblKaHWUR
nposogAT npu NBH co cTopoHbl NnHKMK, UMetoLeM Bpems 3agepxkkm meHee 100 He. B atom cnyvae HIMBH B yka3aHHbIX Bbille
pexnmax MOXeT He BOCMPOU3BOAUTLCS.

Mpn ucnbITaHWAX  BbIKMOYaTeNen, AyroracuTernbHble Kamepbl KOTOPbIX LUYHTMPOBaHbI  KOHAEHcaTtopamu  unm
H13KoOMHbIMK (MeHee 300 Om) peanctopamu, HIMBH He BocnponssoauTcs.

9.6.5.3 Ins ucnblTaHWn BUAOB 4, 4y U 4, YCNOBHbIE rpaHnyHble NuHun MBH 1 nonoxeHuna nuHuiA 3anasabiBaHns Ans
pasnnyHbIX TOKOB OTKITHOYEHMS (PEXMMOB UCNbITaHMI) NpuBeaeHbl B Tabnuuax 4-11, 14.

Ecrnn npu vcnbitaHuax BbikntoyaTenen Ha otkntodeHne TokoB 0,1 7,y ¥ 0,37, 4y HE NpeAcTaBnseTcss BO3MOXHbIM
Mony4nTb HOPMUPOBAHHbIE Marble BpeMeHa £ U £ (Tabnuubl 6, 7, 10, 11), To ucnbITaHna cnegyeT NPOBOAUTL NPU BO3MOXHO
MarbIX BpEMEHaXx, yKasaB nx hakTu4eckoe 3Ha4YeHne B NPOTOKOSE UCNbITaHUN

9.6.54 [lpun cornacum un3roToBMTENs [OMyCKaeTCA WCMbITaHWe BblkNoYaTenen, pAns  KOTOpbIX  HOPMUPYIOT
YyeTblpexnapameTtpuyeckoe MNBH, npoBoauTe B cxemax ¢ AByxnapameTtpuyeckum MNBH npu BbINOMHEHWUM CneayoWmX yCroBun:
ckopocTb HapacTtaHus MNBH go Toukm (wy, #) paBHa w; /4 1 Nk NMNBH paBeH HOPMMPOBaHHOMY 3HAYEHUIO &, .

9.6.5.5 Ecnn BcrneacteBMe orpaHUYeHHbIX BO3MOXHOCTEW WCMbiTaTenbHOro cteHga kpueas [1BH, onpegensiemoro
YeTbipbMs MapameTpamu, He COOTBEeTCTBYeT TpeboBaHuo 9.6.5.1, nepeuncneHve a), TO [OMNycKaeTcsi npoBeneHue
OBYX3TaNHOro MCnbiTaHMs (Kak MokasaHo Ha pucyHke 9), a MMeHHo: aTan 1, npu koTopom cobrntogaeTtcs TpeboBaHue K
ornbatowen MNBH 00 ToYKK (z, # )M 9Tan 2, NPK KOTOPOM BbIMNOMHATCA TPEBOBAHNSA K 3HAYEHUAM HaNPsHKeHUst w, U BPEMEHU

£, . OrnbaroLas obemnx kpusbix NBH gomkHa cooTBeTcTBOBaTL TPeboBaHWio 9.6.5.1, nepeuncneHve a).
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HanpameHue v

wh——

|
|
L ts Bpewmna t

ul
1 - cobeTBeHHoe NBH atana 1; 2 - ycnosHas rpaHnyHas nuHus MNMBH; 3 - cobctBeHHoe MNBH atana 2
PucyHok 9 - Kpusble MNBH 1 nx ornbatowime npu gByxatanHoOM MUCMbITaHWUN
9.6.5.6 dopmmpoBaHme kpueon NBH gns ucnbiTaHuin B yCnoBUSAAX OTKIHOYEHMSI HEYOANEHHOro KOPOTKOro 3amMblkaHust
NPOBOAAT, UCXOAS U3 CNeaylLwmnX AaHHbIX:

a) Co CTOPOHbl UCTOYHMKA MPU KOPOTKOM 3aMblkaHWM Ha NUHEWHOM BbIBOAE BLIKIIOYATENS: TOK OTKIOYEHWUS - MO
BO3MOXHOCTMN BIKE K 3HAYEHMIO [; ooy s

MBH - no Tabnuue 19 (¢; =2 MKc);

HIMBH (npu ucnbitanusax ¢ HIMBH) - no 6.6.3.5.

6) CO CTOPOHbI NNHWK - MapaMeTpbl, ykasaHHble B 6.6.3.6, co crneaylommm npeaenbHbIMU OTKIOHEHUAMMW UHOYKTUBHOCTM
NMHU:

ot +0% no +20% - Ansa vcnbiTaHui npu Tokax 0,9 7, oy ;
+20% - Ans vcnbiTaHui Npy Tokax 0,75 £ oy M 0,6 1 jop -

Ecnn NPUMEHsIETCH Ccxema, 3amellarwas JfUHUI0, Yy KOTOpOM KOS(*)C#)MLIMGHT nMKka JnnuHUn Kn.u npesblllaeT

HOpPMMpPOBaHHOE 3Ha4eHue 1,6, TO pacyeTHas MHOYKTUBHOCTb 3TOW CXEMbl HA MPOMBILLIIEHHOW YacToTe MOXET ObITb CHUXEHaA,
YyTO6bl NPMBNM3NTLCA K 3HadeHuto nepsoro nuka [BH, cooTsBeTcTBylOWEMYy 3HadeHuto X, .. [pu aToM Ons nonyveHus

Tpe6yeM0ro TOKa MOXeT NoHaA00bMTLCS BKIHOYEHWE OOMNONHUTENBHOM MHOYKTUBHOCTU B LieMNb UCTOYHMKA NUTaHUA.

Ecnu BcneacTene orpaHU4eHHbIX BO3MOXHOCTEN UCTBITATENbHOMNO CTEHAA He NpeacTaBnseTcs BO3MOXHbLIM BblaepxaTb
ana MNBH co ctopoHbl uctovHuka TpebosaHue no 9.6.5.1, nepeuncneHme 6), To gonyckaeTcs NPOBOAMTbL MCNbITaHWe MNpu
YBENMYEHHOM 3HaYeHUW napameTpa ¢; NP YCIIoBUW, YTO CHIDKEHHOE B CBA3M C 3TUM 3HaveHue NBH co cTOpoHbI MCTOYHMKA B

MOMEHT NepBOro nNnka Hanpsa>xXeHna co CTOPOHbI JIMHUN 6y/:|,eT CKOMMEeHCMpPOoBaHO COOTBETCTBYOLWNM yBENTUYEHUNEM 3TOIO NUKa.

Mpy orpaHUYEHHbIX BO3MOXHOCTAX WCMbITAaTENbHOrO CTEeHAA AOMyCcKaeTcs MPOBOAWTL MCMbITAHUA MPU MOHWKEHHOM
BO3BpaLLatoLLEMCS HANPSXKEHWUU NPU creayowmx YCroBusiX:

- €CNnu BbIKMIOYaTeNb YCMELHO BbiAEPXan WCMbITaHNS B PEeXUME OTKMIOYEHUS ToKa /iy, WIN pexumax, ero
3aMEeHSIOLLINX;

- echn TpeGOBaHVIe HacTodlero nyHKta B 4actiu MBH co CTOPOHbI UCTOYHUKA BblaepXnBaeTCcA B Te4YeHune BpeMeHU,
paBHOIo no Kpa|7|He|7| mMmepe TpOI?IIHOMy 3Ha4YeHUo BpemMeHn 0o nepBoro n1uka HanpaxXeHmsa co CTOpOHbI JINH
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nn.

9.6.5.7 MNpu nucnbiTaHUAX BbikNOYaTenen ¢ 7

IHD]'\‘[2

110 kB B pexume 45 napameTpsbl NBH npuHumaloT B cooTBeTCTBUM C Tabnuuen 19.

Tabnmua 19 - HopmuposaHHbie xapaktepuctvku MBH ana soikmovatenen ¢ Ty, 2110 kB npu ucnbitaHmax BuooB 4 v 4 (Tabnuua 18). YcrnoBHas rpaHuyHas nuHusa 3apaHa
YyeTblpbMs NapameTtpamu, £ . =10, £, =14

Usone { Ueps KB | 1, kB f, MKC | ., KB | ¢, MKC iz, MKC u', KB ¢, MKC S=uly,
KB/MKC
110/126 77 39 144 154 O12 0010 38 Ot 21 go 33 2,0
150/172 105 53 196 210 01210019 52 Ot 28 no 45 2,0
220/252 154 77 288 308 O1 2 po 28 77 Ot 41 po 67 2,0
330/363 222 111 414 444 Ot 2 no 40 111 Ot 57 po 95 2,0
500/525 321 160 599 642 OT1 2 o 59 160 Ot 82 no 139 2,0
750/787 481 241 898 962 OT1 2 go 88 240 Ot 122 go 208 2,0

wp =075 203 Uyps tp = 14273 Upps t =45 w'=1/ 203

iy NPUHUMAIOT paBHbIMU 2 MKC, @ 3Ha4YeHNs ¢ - MUHUManbHbIMW.

MpumeyaHve - Mpu ucnbITaHWsX BUAA A (PeXUM HeyaaneHHOro KOpoTKOro 3aMblkaHUs) 3Ha4YeHUs napameTpa
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9.6.5.8 lNpwu ncnbiTaHuax BeikNovatenen ¢ 7, . < 35 kKB B pexumax 4 n 4; napameTpbl NBH npuHumatoT B cooTBeTCcTBUM C Tabnuuei 20.

Tabnuua 20 - HopmuposaHHble xapaktepuctuku NMBH ans seikntoyatenei ¢ 77, < 35 KB npu ucnbiTaHnax BUAOB A; U ;. YCNOBHas rpaHW4Has NMHWS 3agaHa ABymsi napameTpamu,
X, =14

U / Ugp, KB g, KB £y, MKC tg, MKC u', KB ¢', MKC S=u, fig,
kB/mkc
3/3,6 7,1 50 6 2,4 20 0,14
6/7,2 14,2 62 8 5,0 25 0,24
10/12 23,6 69,9 9 7,9 29 0,34
15/17,5 34,5 81,6 11 11,5 35 0,42
20/24 47,4 100,6 13 15,8 43 0,47
35/40,5 79,9 140,5 18 26,8 59 0,57
e =142 Upys 85 = 015785 u'=1/3 .
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Mpw ncnbiTaHuax Boiknovatenen ¢ I, ., pasHbim 110, 150 n 220 kB B pexume .4;, napameTpsbl NBH npuHumaloT B cootBeTcTBUMK C Tabnuuen 21.

Tabnuua 21 - HopmuposaHHble xapaktepucTukn MNMBH ana sbiknovatenen ¢ 7, oT 110 go 220 kB npu ucnbiTaHWsAX Buaa 4;. YCrNoBHAas rpaHNYHasa NWHWA 3aaHa YeTbipbMs

napameTtpamu, &, =14

Uson [ Ugp, KB | 1, KB #, MKC u,, kB t5, MKC tg, MKC u', KB £, MKC | & =4y /4, KB/MKC
110/126 133 66 249 264 14 66 47 2,0
150/172 182 90 340 360 19 91 64 2,0
220/252 266 133 497 532 28 133 94 2,0

=075 a2 Upps st = 18T w5t =4 415 5= 10200y .
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9.6.5.9 Onpegenenne dopmbl KpuBon cobctBeHHoro MNMBH ncnbiTaTenbHOM LenyM NPpoOBOAAT OOHUM U3 YKa3aHHbIX HUXKE
METOJOB C Y4ETOM KOHKPETHbIX YCIIOBUIA UCMbITAHMS.

K meToaam onpeaeneHns gopMbl ykasaHHON KPUBOIM OTHOCATCS:

a) OTKINO4YeHne ncnbiTyemMbiM Unn cneunarnbHbIM BblKNko4YaTenemM ¢ BO3MOXHO HU3KUMU UCKaXXakoLWnMn cobcTBeHHoe MNMBH
uenun ¢)aKTOpaMM TOKa KOPOTKOro 3aMblKaHWsi C MUHUMasribHO BO3MOXHbIM COAepXXaHUMeM anepuoamnyeckon cocTaBrstowen
npn noJsiIHoM W1 NOHUXKEHHOM BO36y)K,D,eHMVI MCTOYHUKA, CO CHATMEM ocuunnorpamMmmbl rMnpouecca BOCCTaHOBIIEHUA
HanpsXXeHuna n 06pa60T|<0|?1 €€ B COOTBETCTBUU C NPUNTOXEHNEM X;

6) OTKN4YeHne wunaearnbHbIM BbIKNO4YaTeneM HanoXeHHOro Ha BbIBOAbl WCMbITYEMOro BblKNnK4YaTena wMnynbca
OTHOCUTEJNIbHO Malioro TOKa (I'IpOMbIUJJ'IeHHOVI WM  NOBbILWEHHOMN l-IaCTOTbI), CO CHATMEM ocuunnorpamMmmbl npouecca
BOCCTaAHOBJ1EHUA HANPAXEHUA;

B) MOAENMPOBaHME CXeMbl CO CHATMEM OCLIMINIOrPamMMbl NMPOLLEcca BOCCTAHOBIEHUS! HANpPSKEeHUs!;
r) pacyeT rno napameTpam UCMbITaTesbHOM LEEN U NOCTPOEHWE KPUBOA;

[) BKMHOYEeHWe ucnbITaTenbHbIX TPaHC(OPMaTOPOB Ha Pa3sOMKHYTYIO WUCMbITATENbHYH LieMb C MOMOLLbI0 HE UMEIOLLEro
LWYHTMPYIOLUMX PE3NCTOpOB annapata ¢ HeGomMbluMM  paccTosiHMeM MNpeaBapuTeNibHOro MnpoGosi Mpu  BKIIKOYEHUM,
PacmnosoXeHHbIM MO BO3MOXHOCTM Brnvke K reHepatopy, C permctpauueit nocpeacTtBOM OCLMIINIOrpamMbl NepexoaHoro
HaNpPsHKEHUs Ha Pa3OMKHYTOM MPOMEXYTKe BTOPWUYHOM OBMOTKM (MeTod NPUMEHWM TOSIbKO ASA UCMbITaTeNbHbIX Lenen ¢
OHOYaCTOTHbIM MPOLECCOM BOCCTAHOBMEHUS HAMPSHKEHWS UM He BOCMPOU3BOAWUT MPaBUIIbHO  3KCMOHEHLUMarbHYo
COCTaBMAoLLYI0, 06YCINOBMNEHHYI0 BUXPEBLIMU TOKaMu).

B nepeuncneHun a) k daktopam, uckaxarowmm cobctBeHHoe [BH, oTHocATcA, B 4aCTHOCTWU, HanpsbkeHue Ha ayre,
nocrnegyrosasi N(POBOAUMOCTb, HAanM4yne napansenbHbIX AyroracuTenbHOMY YCTPOWCTBY EMKOCTEN UM CONPOTUBIEHWIA.

B nepeuncneHun 6) noa mpeanbHbIM BbIKMOYATENEM MOHMMAIOT BbIKNOYATENb, Y KOTOPOro NMaJeHWe HanpsiKeHust Ha
MEXOYKOHTaKTHOM MPOMEXYTKE 10 OTKIIOYEHNSA TOKa U ero MPOBOAMMOCTb MOCIEe OTKIIOYEHUS] TOKa HACTOMNBbKO Marsbl, YTO Npu
onpegenennn cobcteeHHoro NBH nmMn MoXxHO NpeHebpeyb.

Ecnu no ocumnnorpamme kpueoi MNBH, onpepensiemoii YeTbipbMsi NapameTpamu, He MNPEeACTaBnseTcs BO3MOXHbLIM

ornpeaenuTb HavyarbHYK 4YacTb KPMBOW, TO AOMycCKaeTcs npeHereqb OTKITOHEHNEM ee d)OprI BONMan HynAa U paccynTaTb
3Ha4YeHune 3ana3gbiBaHnA :;, No ¢)opmyne

LT
C =445107F —“;IU , (13)
1

roe o - cymmapHas (cobcTBeHHas U AONOMHUTENbHAs) eMKOCTb, BKMOYEHHasi napannenbHO UCTbITyeMOMY BbIKMovaTento, B
MUKpodghapagax;

{3 V ¢ - B MUKPOCEKyHOaX;
% - B KUIOBOSbTAX;

ig - OTKIMOYaEMbIV TOK B Knnoamnepax.

9.6.5.10 lMpumepbl cxem gopmupoBaHusa NBH ana ogHONONOCHBIX UCMbITaHWUIA, COOTBETCTBYOWMX TpeboBaHnam 9.6.5.1
n 9.6.5.4 6e3 BocnpousseaeHua HIMNBH, npuBeaeHsbl B npunoxexHmn M.
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9.6.6 PexxuMbl ncnbITaHUN

9.6.6.1 Npu nUcnbITaHMAX BUOOB A - 47, yKasaHHbIX B Tabnuue 18, BbIMOMHAITCA PEXUMbI UCMbITAHUIA, yKasaHHble B Tabnuue 22, ¢ y4eTOM UX NPUMEHUMOCTU [Ns BbIKIloYaTenen

pasnu4YHbIX TUMOB, Pa3fNMYHbIX BMOOB UCMbITAHUA M Pa3MM4YHbIX YCIMOBUIA COrnacHo TpeboBaHUSAM HacTosllero nogpasgena. B cnyyae npuMEHEHUsi CUHTETUYECKUX WCMbITaHUMA
Heo6Xx0aUMO PYKOBOLCTBOBATLCS AOMNOMNHUTENBHBIMY TpeboBaHuaAMK 9.6.7, a Npu UCMbITAHUK MO YACTAM - JOMONHUTENbHbIMKU TpeboBaHuaMU 9.6.8.

Tabnuua 22 - Pexvmbl UCTbITaHWS BbIKMoYaTeNsl HA KOMMYTaLUOHHYO CMOCOBHOCTL NPU KOPOTKUX 3aMblKaHWSAX U B YCIOBUSIX paccornacoBaHmus a3

O6o3HaveHne| Onepauns unm TOKM OTKNHOYEHMSA N BKITHOYEHMUS Yucno Homep nyHkTa
pexuma rpynna onepauum OMbITOB, | HacTosLero cTaHgapTa, B
UcnbiTaHWN He KOTOPOM NMpuBEaEHbI
MeHee | MeToguyeckue u npoyne
yKasaHusi
no pexvmy
HopmupoBaHHoe MpenenbHble
3HayeHve OTKINOHEHWS,
%
T10 HopmupoBaHHbIii Tow =010 o 20 1 9.6.5.3; 9.6.6.1; 9.6.6.2;
umkn 1 wvnm 2 9.6.6.6; 9.6.6.7; 9.6.6.15;
(6.6.1.5)" 9.6.6.17; 9.6.6.19;
9.6.6.21; 9.6.6.22
T30 HopmupoBsaHHbIn Tom =030, wom 120 1 9.6.5.3; 9.6.6.1, 9.6.6.2;
ukn 1 wm 2 9.6.6.6; 9.6.6.7; 9.6.6.15;
(6.6.1.5)" 9.6.6.17; 9.6.6.19;
9.6.6.21; 9.6.6.22
T60 HopmupoBaHHbI Tow = 0600 s 10 1 9.6.6.1, 9.6.6.2; 9.6.6.6;
ukn 1 wmm 2 9.6.6.7; 9.6.6.15; 9.6.6.17;
(6.6.1.5)* 9.6.6.19; 9.6.6.21; 9.6.6.22
T100s HopmupoBaHHbIi Tox = {o uom -0 1 9.6.6.1-9.6.6.7, 9.6.6.15;
umkn 1 unm 2, nnm I +10 9.6.6.17; 9.6.6.19;
1a (6.6.1.5)* FoEE 9.6.6.21; 9.6.6.22
IB IB.H
T100a OTknoyeHne Tow = o mom -0 3 9.6.6.1; 9.6.6.2; 9.6.6.8;
+5 9.6.6.16; 9.6.6.18;
npu &= ’ '
P16 = B 9.6,6.20; 9.6.6.22
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Ter1 HopmupoBsaHHbIN Ton =087, wom 120 1 9.6.6.1; 9.6.6.2; 9.6.6.6;
ukn 1 wm 2 I =045 1 9.6.6.7; 9.6.6.9; 9.6.6.15;
(6.6.1.5)*, S 9.6.6.17; 9.6.6.19;
(KpuTUYECKME TOKM) 9.6.6.21; 9.6.6.22

Ter2 HopmupoBaHHbI Tom = 0457 qon +20 1 9.6.6.1, 9.6.6.2; 9.6.6.6;
ukn 1 wm 2 I =057 1 9.6.6.7; 9.6.6.9; 9.6.6.15;
(6.6.1.5)*, S 9.6.6.17; 9.6.6.19;
(kpUTMYECKNE TOKM) 9.6.6.21; 9.6.6.22

Ter3 HopmupoBaHHbI Lo =020 s +20 1 9.6.6.1, 9.6.6.2; 9.6.6.6;
ukn 1 wm 2 I =005 1 9.6.6.7; 9.6.6.9; 9.6.6.15;
(6.6.1.5)*, S 9.6.6.17; 9.6.6.19;
(kpUTMYECKNE TOKM) 9.6.6.21; 9.6.6.22

OP1 Ortkntoyerne (B Jox = 00751, o 20 3 9.6.6.1, 9.6.6.2; 9.6.6.7;
YCrnoBUAX 9.6.6.10; 9.6.6.13;
paccornacosaHuns 9.6.6.19; 9.6.6.22
thas)

0oP2 Liykn BO M| fog = 0,250 som -0 1onbiT (9.6.6.1; 9.6.6.2; 9.6.6.6;
OTKIIOYEeHne (B +10 BO 9.6.6.7; 9.6.6.11; 9.6.6.13;
YCNoOBUSX 2 onbiTa [9.6.6.19; 9.6.6.22
paccornacoBaHus 0]
ta3)

T1ph OtkntoyeHne (B Jox = Zo mom -0 1 9.55.7;, 9.6.6.1; 9.6.6.2;
YCrnoBUAX +5 9.6.6.7; 9.6.6.12; 9.6.6.22
opHodhasHoro K3)

T2ph' OTknioveHne (B Jox = 0871, o -0 1 9.6.5.8, 9.6.6.1, 9.6.6.2;
YCNOBUSAX [BOWHOIO +5 9.6.6.7; 9.6.6.12; 9.6.6.22
K3 Ha 3emnio)
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T2ph" [BsyxnontocHoe Tow = Io mom -0 9.6.5.8, 9.6.6.1; 9.6.6.2;
OTKIOYEeHne ans +10 9.6.6.7; 9.6.6.12; 9.6.6.22
BbIKItoMaTenen c
ayroracuTtenbHbIMU
YyCTpOWCTBaMn BCEX
nontocoe B 06LIEM
KOXYyXe

L90 HopmupoBaHHbIi Tox = 0.3 som -0 9.6.5.2;, 9.6.5.6; 9.6.6.1;
uikn 1 wnm 2 +2 9.6.6.2; 9.6.6.6; 9.6.6.7;
(6.6.1.5)" (B 9.6.6.13; 9.6.6.14;
YCROBUSX 9.6.6.19; 9.6.6.21; 9.6.6.22
HeyganeHHoro K3)

L75 HopmupoBsaHHbIN Tom = 0750 wom +5 9.6.5.6; 9.6.6.1; 9.6.6.2;
ukn 1 wm 2 9.6.6.6; 9.6.6.7; 9.6.6.13;
(6.6.1.5)* (8 9.6.6.14; 9.6.6.19;
YCNoBUAX 9.6.6.21; 9.6.6.22
HeyaaneHHoro K3)

L60 HopmupoBaHHbIii Tow = 0600 s +8 9.6.5.6; 9.6.6.1, 9.6.6.2;
umkn 1 wnm 2 9.6.6.6; 9.6.6.7; 9.6.6.13;
(6.6.1.5)* (B 9.6.6.14; 9.6.6.19;
YCMNOBUSX 9.6.6.21; 9.6.6.22
HeyaaneHHoro K3)

* BblknoyaTtenu, npegHasHadveHHble ana AllB, ucnbiTbiBaloTca B HOPMUPOBAHHOM LMKNe 1; BbiKNoYaTenu,

He npegHasHayeHHble ans AlB, MchbITbiIBalOTCA B HOPMUPOBAHHOM LMKIE 2; BbIKIOYATENM, ANst KOTOPbIX

rapaHTUPyeTCsl BbIMOSIHEHWE HOPMMPOBAHHOTO uMkna 1a npu /.., , WcCnbiTbiBaloTca B pexuve 100s B

HOPMWPOBaHHOM LuKNe 1a.
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I'IpmmeanlAe - [ns BbiknovaTenen B Lensx reHepaTopoB U CUHXPOHHbLIX KOMMEHCATOPOB OO0MNyCcKaeTcAa yCTaHaBJ1MBaTb
apyrve pexunMbl UCMbITAHUKW, KOTOPbIE OOSTKHbI ObITb npuBedeHbl B MporpamMmmMax 1 NpoTokonax UCrblTaHum.
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9.6.6.2 OcmOTp 1 Npu HEOBXOAMMOCTM PEMOHT (PEBM3US) 00BEKTA UCMbITAHWUIA B COOTBETCTBMM € 9.6.2.7 MOryT NpOBOAUTLCS MOCSE BLINOSIHEHMS NOO0ro M3 peXXUMOB UCTbITAHURA,
yKa3aHHbIX B Tabnuue 22.

Mpu ocmoTpe (peBu3nn) OOMKHO OblTb YCTAHOBMEHO OTCYTCTBME MOSIOMOK WM MEXaHWYEeCKMX MOBPEXOEHUN COCTaBHbIX 4acTel BbIKMOYaTens, 3a WCKIHYEeHWEM 4YacTen,
BXOASALLMX B nepeyHn komnnekto 3T,

9.6.6.3 Ecnn xapakTepuCTMKU MUCMbITaTeNbHOrO cTeHaa He obecneuymBaroT BbiNonHeHMe pexnma T100s npu HOPMUMPOBAHHLIX TOKAX M HAMPSPKEHUSAX, AOMYCKaeTCa pacyneHaTb
pexum T100s Ha oBa 3ameHsaowmx ero pexxuma: T100s(a) n T100s(b) B cnegyrowmnx BapMaHTax 3amMeHsoLWNX PEXMMOB:

a) T100s(a): B-180c-B T100s(b): O - #;, -8O - 180 ¢ - BO;
6) T100s(a): B; T100s(b): O - ¢, - BO - 180 ¢ - BO;
B) T100s(a): B; T100s(b): O - #;, - 8O - 180 ¢ - BO;
r) T100s(a):B-20c-B T100s(b): O - ¢, -8O -20 c - BO.
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Mpumeyanne - [ponucHble 6ykBbl "O" M "B" 03Ha4yaloT onepauun OTKMAYEHUS U BKIKOYEHUS COOTBETCTBEHHO,
Npon3BeAEeHHbIE NMPU HOPMUPOBaHHLIX ANna pexnma T100s 3Ha4YeHUsX TOKOB M HanpsbkeHun. CTpodHaa Oykea "B" o3Havaer
onepauun BKIMOYEHNS, NMPOU3BEOEHHbIE MPU MEHbLUMX 3HAYEHUAX TOKOB W HampshKEHWN, HACKOMbKO BO3MOXHO OMM3KUX K
3Ha4YeHMAM, HOPMUPOBaHHbIM Ans pexuma T100s.

9.6.6.4 Mpun OTCYTCTBMM MCMbITATENbHBbIX BO3MOXHOCTEN ANa ocywecTenerHms pexuma T100s unu pexumos T100s(a) n
T100s(b) no 9.6.6.3 gonyckaeTcsi 3aMeHATb 3TN peXumbl HABOPOM OTAENbHLIX onepauun n (MnNn) nocrneaoBaTeNbHOCTEN
onepauun (O; B; BO; O-£;,-B n ap.), BbINOMHAEMbIX NP HEOBXOANMOCTU Ha pasHbIX aK3eMnnsapax o6pasuos 1 nogobpaHHbIX

Tak, YToObl pe3ynbraThl UCMbITAHWIA NO3BONSANM NOATBEPAUTb CMOCOOHOCTL BbIKIIOYATENS BbIMOMHATL LMKN pexuma T100s,
YTO JOIMKHO ObITb TEXHUYECKN OBOCHOBAHO U OTPaXKEHO B MPOTOKOMAX MCNbITaHWUN.

9.6.6.5 Tpu wucnbiTaHusAx B pexumax T100s, T100s(a), T100s(b) xota Obl B OOHOM onepauuy BKOYeHUs (mpu
TPEXMNOMOCHBIX UCMNbITaHMSAX - XOTA 6bl B OAHOM M3 MOMOCOB) 3HAYEHNe HaMbonbLUEro NUKa TOKa BKMIOYEHUS i, OOMKHO ObiTb
MOMy4eHo TakuM, Y4TOBbl ero OTKNOHEHNE OT HOPMMPOBAHHOIO 3HAYeHUS i, HE BbIXOAWMO 3a npeaensbl, ykasaHHble B Tabnuue

22, n xotsa 6bl B OogHOM onepauun BKINKOYEHUA (I'Ipl/I TPEXMNONMOCHbLIX UCMbITAHUAX - XOTA Obl B OQHOM U3 I'IOJ'IPOCOB) TOK
BKMOYEHNs1 OOMmKeH ObiTb CUMMETPUYHbIM (BO3HVIKaTb B MOMEHT, Korga MrHOBEHHOE 3Ha4deHue HanpsaxeHuna nepeq
BKIOMEHNEM cocTaBnseT He meHee 0,85 ero aMI'IJ'II/ITy/J,bI).

Ecnn no ycnosusiM ucnbiTaHuin TpebyeTca nonyuutb 3HadveHns i, u (unu) i, npesbiwaoowme Gonee yem Ha 10%
HOPMWPOBaHHbIE 3HAYEHUS], TO HA TAaKOE NPEBbLILUEHNE OOMKHO ObITb NMOMYYEHO Cornacue U3roToBuTens (paspaboTunka).

Ecnvn no TeM unuM uHbIM nNpuuMHaMm (npegBapuTenbHbIi NpoboK, HemonagaHue B HYXXHYH a3y, XxapaKTepucTUku
UCnbITaTeNbHOro CTeHAAa) ykasaHHble Boille ycrnoBus B pexumax T100s, T100s(a), T100s(b) okasbiBatoTCA HEBLINOSIHEHHBLIMU,
TO AN1A UX BbINOSIHEHNS NPOBOASAT AOMOMHUTENbHbBIE UCMbITAHWS Ha BKIIHOHAIOLLYO CMOCOBHOCTb, MPUYeM Anst NOMYYeHNs iy

[onyckaeTtcd npuMmeHeHne NoOHMXeHHOro HanpsaXeHua nepen BkKroYeHneM.

Ecnu ans paHHoro BbiKMtoyaTtens nosnydeHne Tpebyemoro nuka Toka BKMOYEHUS! NMPY HOPMMPOBAHHOM HarpshKeHun
nepea BKMOYEHNEM HEBO3MOXHO M3-3a NpeaBapuUTenbHOro Npobos, To B NPOTOKONE UCMbITAHUA OOMKHO ObiTb NOKa3aHo, YTO
PaKTU4ECKN NOMYYEHHbIV MPU UCMBbITAHUM MUK TOKA COOTBETCTBYET pearbHbIM YCroBMSM paboTbl BbIKMOYaTENs B TOYKE CETU
C TOKOM BKITHOYEHUS, paBHbIM HOPMUPOBaHHOMY.

9.6.6.6 NMpwu BbInONHeHUN pexxumos T10, T30, T60, T100s, Ter1, Ter2, Ter3, OP2, L90, L75, L60 gonyckaetca nponyckaTb
onepaumn BKNIOYEHUS C COXpPaHEHNEM HOPMUPOBAHHbLIX MHTEPBANoB BpEMEHU MeXay onepaLmsMu OTKIOYEHNS.

Ecnu YKa3aHHble B LMUKNnax OI'IepaLl,I/IVI MHTEepBalibl BpeMeHU HEeBO3MOXHO BbloepXxaTb MO YCNoBUAM paGOTbI
ncnblTaTenbHON YCTAaHOBKM U OHWU HE BIUAKOT Ha pa60Ty BbIKIKO4aTend, 1o OonyckaeTcAa UX yBeJim4deHue. npl/l 9TOM B
npoToKosne MCNbiTaHWM npuBoaAT 3HA4YEeHUA MHTepBalrioB U 00OCHOBaHNE BO3MOXHOCTU MX yBennuyeHna ana mncnbityemoro
BblKno4YaTens.

9.6.6.7 MNpwn ucnelTaHMsAX BO BCEX PeXUMaX, YkadaHHbIX B Tabnuue 22, kpome pexunma T100a, B 4acTu ToKa OTKITHOYEHMS
OOMKHbI ObITb cOOMoAeHb! crepyolmne TpedboBaHus (B AOMOMHEHNE K COOMIOAEHMIO YKa3aHHbIX B Tabnvue 22 AonyckoB Ha
3HayeHue Toka, nsmepeHHoe no 9.6.3.3):

a) 3HayeHue § OOMmKHo ObiTb He Bonee 20%;

0) 3HayeHMe NepuoaMYECKOW COCTAaBMSIOWEN TOKA KOPOTKOrO 3aMblKaHWs UCMbITATENbHOM Lenu (Npv BKIHOYEHHOM
BbIKMOYaTene) B MOMEHT, COOTBETCTBYHOLLUA MOMEHTY MoOracaHmsi OCHOBHOW Ayru (Npy TPEXMOSOCHBIX UCMbITAHMSX - B
nepBOM racsiLiem ayry rnorstoce), B CBA3N C 3aTyxaHWeM 3TOM COCTaBMsoLWEN AOMKHO ObiTb He MeHee 90% 3HayeHust Toka B
MOMEHT NpeKpaLleHUs CONPUKOCHOBEHWS AyroracuTernbHbIX KOHTAKTOB.

9.6.6.8 VicnbiTaHuio B pexume T100a nogsepratoT TOMbKO BbIKNoYaTenn ¢ 5, » 20%.

[onyckaeTcs, 4ToBbl B O[JHON U3 OMnepaLuin 3TOro pexuma bbino 5 < 5, , ecnv cpefHee 3HadeHve £ B Tpex onepaumsix He
MeHee 3, .

9.6.6.9 VcnbiTaHns npu KpUTUYeCKMX Tokax B pexumax Tcr1, Tcr2 u Ter3 npoBoadaTcs B TOM crydae, ecnv B O4HOM U3
pexwumoB T60, T30 unu T10 MuHMManbHOe BpeMs Ayrn yBennuMBaeTCH MO CPaBHEHUIO C cOCeAHUMMU pexuMmamMmy Ha 10 mc unu
Gonee.

Pexxum Tcr1 BbINONHSAOT NpY yBENUYEHUN MUHUMArbHOMO BPEMEHW OYrM Ha yKka3aHHOe 3HadeHue B pexunme T60; pexum
Tcr2 - npu yBenuYeHUU MUHUMANbLHOrO BpemeHu ayrn B pexume T30; pexum Tcr3 - npy yBenMYEeHUM MWHUMANbHOMO
BpemeHu ayru B pexume T10.
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3HayeHns1 Bo3BpaLlaloLLerocsi HanpshkeHmsa npuHnmatot no 9.6.4.5, napametpol MNBH B pexume Tcr1 - Takue xe, Kak B
pexume T60, B pexxume Tcr2 - kak B pexkume T30, B pexxume Tcr3 - kak B pexxume T10.

9.6.6.10 VcnbiTaHma B pexume paccornacosaHusa a3 OP1 gonyckaeTcsi He NPOBOAWTbL, €CNK ANs BblKOYaTeNsa He
TpebyeTcs npoBefeHne UCNbITaHU B pexxume Tcr3.

9.6.6.11 B pexxume OP2 npwu BbinonHeHnn uukna BO Tok BKNoYeHUA JOMKEH OblTb CUMMETPUYHBLIM, TO €CTb BO3HUKATb B
MOMEHT, KOrja MrHOBEHHOE 3HayeHue HanpsbkeHus nepep BKMHOYEHWEM cocTaBnsieT He MeHee 0,85 ero amnnutyabl.
Anepuoaunyeckas CcoCTaBrsitoLlad Toka OTKMoYeHus § JormkHa ObiTb He 6onee 20% B onepaumsix OTKIHOYEHUS U He
HopmupyeTcs B uukne BO.

9.6.6.12 UcnbitaHuam B pexume T1ph nogsepratoT Bbiktodatenu ¢ I, = 110 kB, nmetowme obwmin npusoa Ha Tpu
nontoca. McnelTaHus BBIMOMHAIOT Ha KpawHeM MONce, PacrnoNoXEHHOM C MNPOTUBOMOMOXHOW CTOPOHbI OT MpuBOAA.
VcnblTaHns MOryT He NPOBOAMTLCH, €CMv Ha 3TOM NOSCe NpoBoOAUNUCH UchbiTaHus Buaa A2 B pexume T100s. MNapameTpsl
MBH ans storo pexuma npuBegeHsl B Tabnuue 19.

VcnbiTaHnam B pexume T2ph' noasepratoT BbikAoyaTenu ¢ 7/

o < 35 KB. Tok oTkmoueHuss gomkeH 6bimb 0,87 1, oy -
MapameTpsl MNBH npreegeHsbl B Tabnuue 20.

VcnbiTannam B pexxume T2ph" nogsepratoT BbIKMHOYATENM C AyroracUTENbHbIMU YCTPONCTBAMMU TPEX MOSOCOB B 06LLEM
koxyxe. MapameTpsl NBH ansa Beikntovatenen c 7 35 kB npuseneHsl B Tabnuue 20, ons Beiknovatenen ¢ I, , PaBHbIM

<
HOM —
110, 150 n 220 kB, - B Tabnuue 21.

Bpems gyrv npu ucnbitaHmnsax B pexumax T1ph n T2ph JomkHO BbiTb HE MeHee fyipy; +7 MC, A€ ipigy; - MAHUManbHoe
Bpems ayrm B pexume T100s (ona TpexdasHbix UCNbITAHUI - HA NEPBOM racsiLLiem nontce).

Ecnn BbikntoyaTenb NOABEpralT UCMbITAHUSIM B peXMMax KoMMmyTauum Kputmdeckmx TokoB Tcr1, Tcr2 wnm Ter3 u
UCMbITAHUSIM B PEXUME OBYXMOMCHOMO OTKMtoYeHust T2ph", To oH JofmkKeH ObITb AONOMHUTENBHO UCMbITaH Ha ABYXMOMOCHOE
OTKIOYEHME MPU KPUTUYECKOM TOKE.

BosBpalulatoLieecss HanpshkeHne npuHuUMaroT B cootBeTcTBUM € 9.6.4.5. NBH npuHumatot B cootBeTcTBUM € 9.6.6.9, HO
3HaveHus napameTtpoB MNBH w,, =, u', ¢, &3, £, ¢ yBenuuusaioT B 1,153 pasa - ana sbikniovarenen ¢ I, . <35 kB u s 1,33

HOM —
pasa - 4ns BblkntovaTenen

C Uom 2110 kB.

9.6.6.13 UcnbiTanmio B pexumax OP1, OP2, L90, L75, L60 noasepraioT oauvH nosntoc (Mnu ero vactb - cm. 8.1.2)
BbIkntoyaTenen ¢ i, > 110 kB, npuyem B pexxumax L0, L75, L60 - ToNbKO BbIKNOYATENEN C Iy o + 12,5 KA.

9.6.6.14 lMpu ncnbiTaHnn B pexkumax L90, L75, L60 B kayecTBe OTKMHOHAEMOWN KOPOTKO3aMKHYTOM NMHUM UCMOSb3YETCS
BO3AYyLLUHAsA UMM UCKYCCTBEHHAs NUHUS.

Mpn ncnbiTaHMM ¢ BO3OYLUHOW NIMHWUEN UCnonb3yeTcsa oaHa dhasa NUHUK, 3a3eMiieHHasa B TOoYke, BbIOpaHHOW Tak, YToObl
3Ha4YeHWe WHOYKTMBHOMO COMPOTUBIIEHUSI KOPOTKO3AMKHYTOW JIMHUM x; HA MNPOMbIWNEHHON 4acToTe (C npenenbHbIMU

OTKMNOHeHuAMU Mo 9.6.5.6) ObINO paBHO 3HAYEHWID, paccuMTbIBAEMOMY Mo hopmMyre

Uﬂ.p ) 1-p

-__* TP 14
Nf?_"fo,mm F (4

in

roe » pasHo 0,9; 0,75 nnun 0,6 gns pexumos L0, L75 nnun L60 (Tabnuua 22) cooTBETCTBEHHO.

,ElBe apyrue (*)a3b| OTCOEAUHAKT OT NUTarLWKnX WKWH, a 3a3eMiieHne 3Tunx (ba3 OO0nycKaeTcda B TOYKaX, pacnosfioXXeHHbIX No
OTHOLUEHUIO K NCNbliTyeMOMY BbIKInko4aTesnto He Onuxe TOUKM 3a3eMIIEHUS OTKITHOYaeMOomn d)a3bl.

CocpefioTodeHHas eMKoCTb obopyaoBaHus, NMPUCOeQUHEHHOro B Havarne OTKIoYaeMon nuHUM (TpaHcdopmaTop Toka,
KOHOEeHcaTopbl CBA3W, AenuTenu Ans ocumnnorpadupoBaHUs HanpskeHus W T.N.), He AormkHa npesbiwats 1000 nd.
AKTMBHOE CONPOTUBMEHNE NTUHUWN HE HOPMUPYIOT.

Mpy “cnonb3oBaHWM WCKYCCTBEHHOW MMHUW €e CXeEMa U MapaMeTpbl PeakTopoB, KOHAEHCATOPOB W Pe3UCTOPOB, U3
KOTOPbIX OHA COCTOMT, AOIKHbI ObiTb NOA0GPaHbI Tak, YTOObI NepexoaHble NPOLECCH BOCMPOU3BOAUNUCE BO3MOXHO Gnivixe K
TEM, KOTOpbIE ONPEeAenstTCS HOPMUPOBaHHBLIMU NapaMeTpamMu nuHUK no 6.6.3.6.
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WcnbiTanust B pexxume LB0 o6s3aTenbHbl TONBKO B TOM Cryvae, eciv MUHUManbHOe BPeEMS Oyru, MONy4YeHHOE B pexume
L75, npeBbillaeT MUHMMaribHOe BpeMsi Ayru, nonyyeHHoe B pexume L90, He meHee yem Ha 10 mc.

9.6.6.15 lMpun TpexnontocHbIX ncnbiTaHnsax suga A1 B pexxumax T10, T30, T60, T100s, T100s(b), Tcr1, Ter2, Tcr3 MoMeHT
nogaym MMNynbca Ha 3NEeKTPOMarHUT OTKIIOYEHUS] B KaXOOM MOCMNeAyLWEM OTKIMIOYEHUN CMeLLaeTcs OTHOCUTENBbHO hasbl
TOka paHee Ha 40 anekTpUYeCcKMX rpagycos.

9.6.6.16 MNpwu TpexnontocHbIX ncnbiTaHnsx B pexume T100a gomkHbl ObiTb BbINOMHEHbI Crieayowme yCrnoBms:

- HOPMUPOBAHHOE 3HaYeHWe anepnoanyeckon CoCTaBnNALEN TOKA AOSMKHO UMETb MECTO MO OAHOMY pasy B Kaxaom 13
TpeX NoJ1toCOoB;

- NO KpamHeWn mepe OAVH pa3 HOPMUPOBAHHOE 3HAYeHWe anepuoamnyecKon COCTaBIrSOWEN TOKa LOMKHO UMETb MEeCTO B
nontce, racqawem gyry nepsbiM npu HanbonbLlem BpeMeHU ropeHna ayrn B 3Tom nontoce,;

- M0 KpaliHeil Mepe O4MH pas HOPMMPOBAHHOE 3HaYeHWe aneprvoanyeckol CoCTaBNALWEN TOKa AOMKHO MMETb MecTo B
nomntce, racsaweM Ayry nocne yanuMHeHHoW Gomnbluoli MNonyBonHbl Toka (B Montoce, racAwiem Ayry He nepsbiM), npu
HaubBonbluemM BpeMeH yri B 3TOM Nostoce.

Ona atoro pomkHa NMPUMEHATLCA nNpuBeaAeHHaaA HWXe npouenypa perynmposaHnda MOMEHTOB WMHULMNPOBAHUA TOKa
KOPOTKOIro 3aaMmbikaHuA 1 noga4vyn KoMmaHAgbl Ha 3N1EKTPOMarHuUT OTKIMKO4YEeHNA.

B nepBoM 3a4e€THOM OnbiTe YyCTaBKM Ha Cpa6aTbIBaHMe BKIlOYawLWlero annapara U UcnbiTyeMoro BbiKIto4daTena OOJKHbI
obecneunTb BbINOMHEHNE cregyroLwmnx ycrnoBum:

- Tpe6yeM0e coepxaHue anepuoanyeckon coctasnstowen B O4HON N3 Q)as B MOMEHT pa3MbIKaHNA KOHTAKTOB NoJstoca,

- MNOSIIOC C HOPMWUPOBAHHBIM COAEpPXaHUeM anepuoamnvyecKon COCTaBnsdoWen racuTt ayry nepsbiM nocrne 6onbLuon
NoslyBOSHbI TOKa UKW racuT Ayry nocne yanuHeHHOW rnonyBOSIHbI TOKa, eCrnn OH ABNSeTCS O4HUM U3 BYX MOMOCOB, racsaLmnx
ayry nocnegHnmMn.

Bo BTOPOM 3a4€THOM ONbITE€ MOMEHT MHNLIMMPOBAHNA TOKa CMeLLlaeTCcA paHee Ha 60 ANEeKTpn4eCcKnx rpaaycos, a kKomaHaa
Ha OTKN4YeHne NUCNbITyeMOoro BblKrno4aTena cMellaeTca:

- Ha 130 ANIEKTPNUYHECKNX TrpaaycoB paHee, eclihi B NepBOM OnNbiTeé MnofiloC C HOPMUPOBaHHbIM coAepXaHuem
anepuoanvecKon cocTaBnsoLLen noracun gyry nepsbiM nocne oonbLion NONyBOJIHbI TOKa,

- Ha 25 ANEKTPUYECKNX rPadyCcoB paHee, ecnn NositoC C HOPMUPOBAHHBLIM COAEPXXaHNEM anepuoanYecKon CoOCTaBnNAoLLEN
Obln1 0OgHUM 13 OBYX MOMIOCOB, racalmx oyry nocnegHumMu, 1 noracun gyry nocne yanuHeHHon noslyBOsHbI TOKa.

B TpeTbeéM 3a4eTHOM OoNnbiT€ MOMEHT WHUUMNPOBAHMA TOKa CMellaeTcA paHee Ha 60 ANEeKTpn4ecknx rpaaycoB
OTHOCUTEJIbHO BTOPOro onbiTa, a KOMaHaa Ha OTKIYeHMe MUCNbITyeMOro BbiKIo4YaTena cMelaeTcd OTHOCUTESTIbHO BTOPOIro
onbiTa:

- Ha 130 ANEeKTpn4ecknx rpagycoB paHee, eciim BO BTOPOM OnbiTeé MnoJiloC C HOPMUPOBAHHbIM coAepXaHnem
anepuoanvecKkon cocTaensoLLen noracun gyry nepsbiM nocne oonbLion NOoNyBOJIHbI TOKA,

- Ha 25 ANEKTpU4YeCcKnxXx rpagycos paHee, eclih BO BTOPOM OMNbiTe€ MNMOJIKOC C HOPMUPOBAHHbLIM CcoAepXXaHUem
anepuoanvecKkon COCTaBnAoLLEN Obln ogHUM K13 ABYyX MOJIIOCOB, racdwmnx ayry nocnegHuMMu, U noracun Ayry nocne
YONVHEHHOW NOMNYBOJHbI TOKa.

Ons obBecneyeHust TpeGyeMon B HaCTOSLLIEM MyHKTE HaCTPOMKM MOXeT noTpeboBaTbCs yBenuyeHve obLiero uyucna
onbiToB. [ocre WecTu onbITOB paspeLlaeTcs NpoBeaeHne PeryniMpoBKM U 3aMeHbl YacTeln UCMbITYEMOro BbiKIlouYaTens.

"padmyeckoe n3obpaxeHne Tpex 3a4eTHbIX OMNbITOB NPUBEAEHO Ha pucyHke 10.
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PaIMLIKAHHE KOHTAKTOB
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Tok, oTH. 4. PaambiKanue KOHTEKTOR
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TpeTbs onepauus

PucyHok 10 - PerynvpoBaHne MOMEHTOB MHULMMPOBAHMWSA TOKa Y padMblKaHUsi KOHTAKTOB OTHOCUTENbLHO a3kl ToKa
npw TPEXMOJSTIOCHOM OTKIHOYEHMM Toka B pexume T100a

Ecnn npmeegeHHaa npoueanypa UCNbITaHMN HEe MOXeT ObITb BbINOMHEHA M3-3a XapaKTepUCTUK BblKIo4aTenda, To 4ncno
ONbITOB AOMKHO ObITb YBEIMTMYEHO U B pe3ynbrate UX BbINOJIHEHUA NOKa3aHOo, YTO Npu UCNbITaHUAX NOJTyYeHbl Hanbonee
TAXennble yCnoBuA paGOTbI BblKIo4aTena.

9.6.6.17 lMpy 0QHOMOMIOCHBIX MUCMbITaHWAX BUuaa A , BbiknovaTtenen ¢ 7, . <35 kB B pexumax T10, T30, T60, T100s,
T100s(b), Ter1, Ter2, Tcr3 MOMEHT pa3mblkaHUSA KOHTAKTOB HaCcTpaMBatoT cnegylowmum obpasom.

MepBoe OTKMIOYEHNE BLINOMHSIOT MPY MUHUMAMNBLHOM BPEMEHN AYTW i ynn (B MUNNMCEKyHAAX). [INA onpeaenerns ;o
NPOBOAST CEPUID OMbITOB CO CMELLEHMEM MOMEHTa MoAayu KOMaHAbl Ha OTKMHOYEHWE OTHOCUTENBLHO OTKIIIOYAEMOro TOKa
CTYNeHsIMM Mo 18 3NeKTpUYECKMX rpagycosB.

BTopoe oTkfoYeHVe BbLINOMHAOT NPY MaKCUManbHOM BPEMEHU AYMW iy . (B MUNIUcekyHAax). Bpems &y, MC,
onpeaensiioT no opmyne

g 2 +7.3. (15)

T, MAKD T, M

TpeTbe OTKMIOYEHUE BBINOMHAT MPYU CPEAHEM 3HAYEHUM BPEMEHW OYTW fn ., (B MunnmcekyHaax). Bpems g .., Mmc,
onpeaensiioT no opmyne

tmep = Ermae *imaom )/ 2. (16)

MomeHT nogjaum KOMaHAbl Ha OTKMAYEHWEe B TPeTbeM OnbiTeé CMELLaeTcss N0 CPaBHEHUIO CO BTOPbIM OMNbITOM
OTHOCUTESNBHO a3kl TOKa NO3Ke Ha 75 anekTpudeckmx rpagycoB (+18 aneKkTpuyecknx rpagycos).

Mpacunuyeckoe M30GpaxkeHne TPEX 3a4ETHbLIX OMbITOB NPUBEAEHO Ha pUcyHke 11.
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Tax, oTH. e,
1.5 PasMblKEHHE KOHTAKTOB
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Tok, aTH. &a.
15 PasMmbikaHue KOHTaKToB
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PucyHok 11 - PerynupoBaHne MOMeHTa pa3MblKaHWsi KOHTAKTOB OTHOCUTENbHO ha3sbl TOKa
npv OAHOMOJSTKOCHOM OTKITFOYEHUN CUMMETPUYHOro Toka B pexxnmax T10, T30, T60, T100s,
Ter1, Ter2, Ter3 Bbiknovatensamu ¢ I, <35 kB

9.6.6.18 lNpn ogHOMOMNIOCHLIX UCTIbITAHNUAX Buaa A , BbiKovatenen ¢ 7, < 35 kB B pexume T100a MOMEHT pa3mMbikaHus
KOHTaKTOB HacTpamBaloT criedyroLimm obpasom.

B nepBoM 3a4€THOM OnNbiTE€ OTKM4YeHUe OOJIKHO I'IpOVI3OI71TVI B KOHLle Manomn nonyBOJIHbl NP MUHUMAlIbHOM BpEeMEHU
AYTW ip o (B MVIJ'IJ'IVICGKyHD,aX). Ons onpeaenenns iy, NPOBOAAT CEPUI0 OMNbITOB CO CMeLLleHneM MOMeHTa noaa4n kKomaHabl

Ha OTKIK4YeHne OTHOCUTESIbHO OTKIMK4YaeMoro Toka CTyneHamMu no 18 ANEeKTPUYEeCKNX rpaaycos.

BTopoe OTKMoueHME BbLINOMHAIT MPU MaKCUMarbHOM BPEMEHU AYMU in . (B MUMNMCEKyHAax). Bpems ip ., MC,

onpeAensioT no opmyrie
¢ 2t +A5 —27, (17)

I, MAEC < %[, MO

rae Af - ANMUTENbHOCTL GONbLUION NOMYBOMHLI TOKA.

laweHne Oyrm Moxet MMeTb MeCTO KakK B KOHUe oonbLuUon NnosnyBOJIHbl, TaK N B KOHUE cne,u,yrou.l,elh 3a Hen Mmanomn

NOJyBOJIHbI TOKA.

TpeTbe OTKMOYEHUE BBINOMHSOT MPU CPEAHEM 3HAYEHUN BPEMEHW AYTW fn ., (B MUnnmcekyHaax). Bpewms g .., Mmc,
onpeaensioT no opmyne

fnep = Cpmaee T immoa) 2 (18)
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laweHune ayrm Moxet MMeTb MEeCTO KaK B KOHLUe fonbLuon NnoslyBOSIHbI, TaKk U B KOHLE crnegywowen 3a Hen maroun

NOJyBOJIHbI.

"padmyeckoe n3obpaxkeHne Tpex 3a4eTHbIX OMbITOB NPUBEAEHO HA PUCYHKe 12.

ToK, OTH. &0,

2,0
1,5 Pasmoikanue KOHTAKTOH
10
0.5
0 : '
05 0,01 0.0370.04 nns?\_/nos oo 0.10
A0 Bp-r:mn <
MepBasi onepauust NPy &y uq
Tox, oTH. e4.
2,0
1,5 Pawunmme KOMTAKTOD
1.0
05
0 : : .
05 001 002 0037008 005\_/0 06 nm nos 0.10
-1,0 Bpemn, ¢
BTopas onepauuns Npu iy e
Tok, OTH. &3.
2,0
1.5 anuuﬂane KOMTEKTOB
1,0
05
0 '
05 001 002 0007004 nus\_ﬁo& 0.07 o,ns 009 0.10
A0 Bpewms, ¢

TpeTbs onepaums iy o

PucyHok 12 - PerynmpoBaHne MOMEHTOB MHULUMPOBaHUSA TOKa N pa3MblKaHUS KOHTaKTOB

npy O4HOMOMIOCHOM OTKIMoYeHUn Toka B pexume T100a Beikniodatenamm ¢ I/, < 35 kB

Mpun ncNbITaHUAX AOMKHbI ObITh BLIMOMHEHBI CrieayHLLME YCIOBUS:
- MWK TOKa B NOCeaHIo NonyBornHy AofmkeH coctaendatb oT 90% Ao 110% pacyeTHOro 3HaveHus;

- ONUTENbHOCTb MocnedHen nonyBonHbl AomkHa coctaBnsatb oT 90% po 110% pacyeTHOro And OaHHOro pexuma
3HaYyeHus.

Mpumeyanne - [ns BblkNovaTenen, npefHasHayeHHbIX ANS LUenen reHepaTtopoB M CUHXPOHHbLIX KOMMEHCaTopoB,
npoueaypbl UCNbITAHMA NPU KOMMYTaUUKM TOKOB KOPOTKOrO 3aMblKaHWMS M NpW paccornacoBaHuMn a3 MoryT oTnmyaTbCs OT
npvBeaeHHbIx B 9.6.6.17 1 9.6.6.18 1 4omkHbI yKka3biBaTbCH B MPOTOKOMAX UCMbITaHUN.

9.6.6.19 Npn 0gHOMONIOCHBIX UCTIbITAHUAX BUOOB A 4, A5 1 A, Bbiknovatenen ¢ I, > 110 kB B pexumax T10, T30, T60,

T100s n T100s(b), Ter1, Ter2, Ter3, OP1, OP2, L90, L75 n L60 MOMEHT pasmMblkaHMs KOHTAKTOB HacTpamMBalOT CreayoLwmm

obpasom.

MepBoe OTKMIOYEHNE BbINOMHSAIOT MPY MUHUMATNBLHOM BPEMEHN AYTN i ynn (B MANNMCEKYHAAX). [INA ONpeaeneHnsa ;o
MPOBOASIT CEPUIO OMbITOB CO CMELLEHMEM MOMEHTa MnoJayy KoMaHAbl Ha OTKMOYEeHMEe OTHOCUTENIbHO OTKIoYaeMoro Toka
CTyMNeHsiMK Mo 18 aneKTpUYecKmx rpagycos.

BTOpOG OTKINKO4YEeHME BbIMOJTHAKT NpyU MaKCMMaribHOM BpeMeHu AOyru z;:gmm{c (B MI/IJ'IJ'II/ICGKyHﬂ,aX). BpeMﬂ z;:gmmo:1 MC,
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onpenensioT no opmyne

ty e 2 £ pmm +9,0. (19)

TpeTbe OTKIMKO4YeHMe BbINOJTHAKT NMpu cpeaHeM 3HaYeHUU BpeMeHU AOYyIu f;l:;cp (B Ml/lﬂﬂl/lceKyH,D,aX). BpeMﬂ fgcp, MC,
onpepensioT no opmyne

3.1:;,cp=("f.1:;,mxc +3.1:;,m)f2. (20)

Mpacuyeckoe M3obpaxkeHne Tpex 3a4eTHbLIX OMbITOB NPUBEAEHO Ha puUcyHke 13.

Tox, aTH, 8g,
15 PaiMLIKAHME KOHTAKTRE

[ ANA s

A 0,02 0,03 0,04 0,05 0,06 0,07 008 009 0,10
-1.0 Bpewmn, ¢
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lNepBas onepaums NpU iy

Tok, oTH. eg.

15 PaiMblKAHME KOHTAKTOB
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PucyHok 13 - PerynmpoBaHue MOMeHTa pa3mblkaHUsi KOHTAKTOB OTHOCUTENbLHO dhasbl Toka
npv OAHOMOJSTFOCHOM OTKIIOYEHUN CUMMETPUYHOro Toka B pexkumax T10, T30, T60, T100S,
Ter1, Ter2, Ter3, OP2, L90, L75, L60 BbikntovaTenamm c 77, =110 kB

HOM =

9.6.6.20 lNpn ogHOMOMIOCHBLIX WCMbITaHWSAX BUaa A, Bblknovatenen ¢ U, . >110 kB B pexume T100a mMomeHT
pa3MblkaHWsi KOHTAKTOB HACTpamBaloT B COOTBETCTBUM € 9.6.6.19, HO MakcMMarnbHoe Bpems Ayrv onpeaenstoT no popmyne

¢ 28 g T4~ 10, (21)

T, MAKD

rAe A - ANMUTENbHOCTb GOSbLLOI NOMYBOMHBI anNeproaNYecKoro Toka.

Mpacuyeckoe M3o6paxkeHne Tpex 3a4eTHbLIX OMbITOB NPUBEAEHO Ha pUcyHke 14.
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Towk, oTH. &4,
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PucyHok 14 - PerynmposaHvme MOMEHTOB UHULIMMPOBAHUSA TOKa U pa3MblKaHWs KOHTaKTOB
PV OOHOMNOMNIOCHOM OTKIIoYeHUK Toka B pexxume T100a Bbikmovatenamm ¢ 7, > 110 kB

9.6.6.21 Bce ogHonontocHble ucnbiTaHa BuaoB A2-A7 BblkntodaTenen ¢ MakcuMmarbHbIM BpemeHem ayrn meHee 30 mc B
pexvMax, yka3aHHbIx B Tabnuue 22, kpome pexumo T100a, OP1, OP2, T1ph, T2ph, Heobxoaumo AONOMHUTE UCNBbITAHUSMU
B onepauuu O, 4TOOblI CyMMapHOe 4YMCIIO OTKIMHOYEHWUMA B KaXOOM pexume ObiNo He MeHee LecTU npu npubnmnsmTensHo
paBHOMEpPHOM pacnpefeneHny BpEMeHN ayri B AnanasoHe OT MUHMMArbHOIO 40 MakCUMarbHOro.

9.6.6.22 HanpspkeHne Ha uenu ynpaBneHust OTKIMIOYEeHNEM UNKU BKITIOYEHWEM MOAAaEeTCs, Kak nNpaBurio, nocre nosiBrieHns
TOKa B UCMbITATENbHOW LienMu.

C uenbio nony4vyeHua HanbonbLUNX BO3MOXHbIX ANs1 AAHHOr0 UCMbITAaTeNbHOrO0 CTeHAAa 3Ha4YeHWI Toka 1 HanpsaxeHnqa B
MOMEHT pa3MblKaHUA KOHTAKTOB OOMNyCKaeTCA noAdaBaTb HanpsXXeHue Ha uenb ynpaslieHUA OTKIKYeHMeM C ornepexeHunem
OTHOCUTENIbHO MOMEHTa NoABIIEHUA TOKa (onepemarou.l,aﬂ KOMaHpga, Ha OTKJ'IIO‘-IeHVIe) npun ycnosuu, 4YTO npoBepeHa
CMOCOOHOCTL BLIKMNOYATENS OTKIIOYATLCS Nocrne nogayn komanasl 6e3 onepexeHuna. Takaga npoBepkKa MoxeT ObITb nposegeHa
npn NOHMXXeHHOM HanpsxXeHnun B ncnblTaTeNbHON LEenu.

9.6.6.23 Tllpu HeobXoOQMMOCTM oOMnpedeneHnss BO BPEeMsi UCMbITaHWWA TpaHWUL, MNPOCTPaHCTBA, WOHU3MPOBAHHOIO
BbIXMOMHbLIMX ra3amu, NpPoBOASLINE 3KpaHbl, COeAMHEHHble C 3eMrien 4Yepes3 MMaBKyl BCTaBKY, COCTOSALLYD W3 MeOHOW
nposonoku agnametpom 0,1 MM 1 AnuHOM Ao 5 cMm, NMOMeLLaloT B MecTax, yKasaHHbIX U3roToBUTENEM.

D,OI'IyCKaeTCﬂ npuMmeHeHne Opyrux yCTpOIZCTB, CUrHanmsunpyromx 00 QneKTpn4yeCckoM cCcoeguHeHn J3KpaHa C
BblKIltoHaTenem.

9.6.6.24 BoikniovaTtenu, MMetome HU3KOOMHbIE LLUYHTUPYOLUE pe3ncTopbl, MOTYT HE UCMbITbIBATLCH B TEX pexuMax, ans
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KOTOpbIX B pe3ynbraTte 060CHOBAHHOIO aHanm3a 1 pacyeta KpMBOW BOCCTaHABIMBAIOLLETOCS HAMPSHKEHUS (C YH4ETOM MOSTHOro
COMPOTMBIEHNS PE3UCTOPOB) YCTAHOBMEHO, YTO MCTLITAHUA B 3TUX PEXUMax siBNAOTCA Gornee nerkuMu, YeM MCMbITaHusi B
pexume T100s.

9.6.6.25 MMpu WCMbITaHUM BbIKMOYATENEN C LUYHTUPYIOWMMKU pe3ncTopaMu AonyckaeTcsl, ecnn 3To HeoGxoaumo Mo
YCINOBUSIM UCMbITaHUS:

- OTKMOYaTb U BKMOYaTh (AN Pe3UCTOPOB [ABYXCTOPOHHEro OeicTBUA) TOK Lienu pes3vcTOpoB ApYrMM annapatoM, a
AyroracutenbHoOe YCTPOMCTBO 3TOM Uenu (MnNuW OTAenuTenb) WCMbITbiBaTb OTAENbHO - B 9KBMBANEHTHbIX YCMOBUSIX
KOMMyTaLuu;

- UCNbITbIBATb PE3UCTOPbl HA TEPMUYECKYHD CTOMKOCTb (Bblnepmmsaemoe KOSIMYEeCTBO ornepaunin, LMKIOB, UHTepBarsbl
BpeMeHn mexay HMMVI) He Ha BblKn4aTerne, a oTAesNlbHO - B 9KBMBAJIEHTHbIX YCITOBUAX MO HaArpesy.

MeToanka ykasaHHbIX UCMbITAHWUIA HACTOSLWMUM CTaHOAPTOM He YCTaHaBnMBaeTCA M AOSMKHA ObiTb ykazaHa B nporpammax
NCNbITaHUN.

9.6.7 CnHTeTU4YeCKue ucnbIiTaHns

9.6.7.1 CUHTETMYECKME CXEMbI C HaNOXEHWEM TOKa Ha BCMNOMOraTeslbHbIA Win MCMbITYEMbIN BbIKMOYaTENDb AOSMKHbI
COOTBETCTBOBATb CreAyoLmMM YCNOBUAM UCMbITaHUN:

- yacToTa HanoXXeHHOoro Toka gormkHa obiTb B ananasoHe ot 250 go 1000 Mu, no Bo3amoxHocTu 6nivxke k 500 Mu;

- BpeMA rp, MKC, OT MOMEHTa rnoracaHna Ayrn BO BCMOMOraTesribHOM BblKtoHaTene Ao MOMEHTa rnoracaHuma aOyru B
MCNbITyeMOM BblKIo4aTesne gOJTKHO COOTBETCTBOBATL YCIIOBUAM:

T
200 < 7y <21,
4
(22)
7y £500,

roe Th - nepuog konebaHuin Toka NOBbLILLEHHOW YacTOTbl (ﬂ,J‘lH BapuaHTa HasrioXXeHUsl TOKa Ha BCNoOMoraTesibHbIN BblKMoYaTenb
NPpUHUMaeTCA YacToTa Npu ero pa3oMKHYTOM COCTOHHVIVI), MKC;

- pacyeTHada CKOPOCTb Noaxoaa TOKa K HyIo:

bes

cdi

U
=341+ —2—

ﬁ'U 'JEI"'FD.H’ (23)
=0 EH

T

roe U, - cpefHee 3HauYeHWe HarpspkeHWUst Ha Oyre 3a Bpemsi okono % pno momeHTa noracaHus gyrv (6epyT no
40

ocumnnorpaMmme onbita);

7. - HOpMMpOBaHHOE BO3BpalllaloLleecs HanpshkeHre no 9.6.4.5;
1. - HOpMUpOBaHHas nNepuoanyeckasl CocTaBnsAoLLas Toka OTKMoYeHUs (CM. Tabnuuy 22).

HenctertensHas CKOpPOCTb nNoagxoAda ToKa K HyJo B nocnegHui nonynepuoa ropeHua ayrum (cpe/J,Hee 3Ha4YeHne 3a BpemMsa

T . .
okorno % MKc B KOHUe nonynepuoaa Toka) He AomkHa BbiTb Hke 95% pacyeTHO ckopocTu. [lonyckaeMoe MnoBbILLeHUe 3To
40

CKOpPOCTU HEe HOPMUPYIOT, o4HaKo ecnu oHa npesbiwaeT 110% pacyeTHOro 3HayYeHusl, TO Ha Takoe MOBbILWEHNe AOMKHO ObiTh
nony4eHo cornacme n3rotoButens (paspabortunka);

- BO3BpaLLlatoLLeecs HanpskeHne MoXeT UMeTb hopMmy:

a) 3aTyxaroLen IKCMOHEHTHI;
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6) NepeMeHHOro CUHYCOMAANLHOIO HaNPsSHKEHNS;
B) KOMGUHMPOBAHHOTO HAMPSHKEHWS, COCTaBIAOLLME KOTOPOro COOTBETCTBYIOT YKasaHHbIM B NepeuncrieHnsx a) u 6).

Bosspamarom,eecn HanpdaxxeHne cnenyet npuknaabiBatb B Te4eHne 0,1 c; ero 3HadeHue B nHTEepBasne BpemMeHun 2,5 Mmc ot
Ha4ala npoulecca BOCCTaHOBNEHUA HanpsAXeHnA OO0JTKHO OblTb He MeHee 95% HOpMUPYEMOro, a 3aTeM nogagepxmBaTtbcd no

BO3MOXHOCTY BIU3KUM K 3HAYEHUIO q32f3UH_p, He fonyckasi YMEeHbLLIEHUS ero Hmxe O,SNfszUH_p

9.6.7.2 UcnbiTaHme no atany 2 ABYyX3TamnHbIX UCMbITAHU B COOTBETCTBMU C 9.6.5.4 npu HeobGXoaAMMOCTU AonyckaeTcs
NpoOBOAUTb B CUHTETUYECKUX CXeMax C nocneaoBaTeribHbIM UMK napanmenbHbIM HanoXeHNEM HanpsXeHus (BMECTO CXEMbI C
HanoXeHneMm Toka) Npu 3ana3gbliBaHUM MOMEHTA BKIMOYEHUS KOHTYpa MOBbLILEHHOrO HaNpsXeHUs1 OTHOCUTENbHO HYMsl TOKa
He 6onee 4Yem Ha 10 MKC, Npu4eM no KpanHen mepe ABa OnbiTa U3 YMcna NPOBEAEHHbIX B KAXXOOM UCMNbITAaTENbHOM pexume
OOJKHbI ObITh NONyYeHbl NpK 3ana3gbiBaHuKn He 6ornee Yem Ha 3 MKC.

B cuHTeTMYecknx cxemax C mnocnegoBaTeNibHbIM HanoXeHneMm HanpsXXeHua (VICTO‘-IHI/IK NOBbILWEHHOIro HanpsaxXeHud
NOoAKIMK4YeH napannernbHO BCnomMoratesfibHOMy BbIKI'II'Ol-IaTeJ'II-O) BCMoOMOraTefbHbINM BblKMoYaTenb OOMKEH ObITb LYHTUpOBaH
KOHOEeHCaToOpOM, EéMKOCTb KOTOpPOro AoCTtaTo4Ha O51d pa3BuUTuda paspdada npu r|po6oe NcnbiTyemMoro BbiKrno4aTtenda, a MOMEHT
NOAKNMKYEHNA KOHTYpa MOBbLILLEHHOINo HanpaXeHua OOJIKeH BbI6VIpaTbCF| TakuMm, 4TOObl MCKaXeHue d)OprI MBH Ha
NCMNbITyeMOM BblKnto4vaTene ObINI0 MUHUManNbHbLIM.

9.6.7.3 Mpu wucnbiTaHuax B onepauun O npu §<20% Hambonbllas amnnuTyga Toka 3a BpPeMs OyrM He [OSmKHa
npesbllaTb amMnauTygy nocnegHero nonynepuoga 6onee yem Ha 30%; amnnuTygHOe 3HayeHWe TOKa B MOCNEOHWi
nonynepuoa v AnuTenbHOCTb nosnynepuoaa AoSkHbl ObiTb He MeHee 90% HOPMUPOBAHHBLIX U PacYeTHbIX 3HAYEHWA.
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9.6.7.4 Mpwu ncnbitaHuax B onepaumm O npu & >20% nsamepeHve £ 3aMeHSAT U3MepeHneM aMnnuTygHOro 3HauyeHus Toka B NocrneaHun nonynepuoa, KoTopoe OOMKHO BbiTb He

meHee 90% pacyeTHOro. [nMTenbHOCTb NOCReAHEero nonynepuoda Toka neped noracaHuem Ayrn AoimkHa 6biTb He MeHee 90% pacyeTHOro 3Ha4YeHus, YYMTbIBAKOLLErO BRUSIHUE
anepuoanyecKkon cocTaBnsoLLen ToKa.

PacueTHble aMnnuTyHble 3Ha4YeHWsi Toka B MOCNEAHWA NOoNynepuos I, OTHECEHHbIE K aMMIIMTYAHOMY 3HA4YEHMI0 HOPMUPOBAHHOTO TOKA OTKIIOYEHUS 27
nocrnegHux nepep raleHuem Ayrv nonyrepuoaos Toka As NpuBeaeHbl B Tabnuue 23.

n AnnTenbHOCTU

ox’

Tabnuua 23 - AMNNUTYaHOe 3HadYeHue Toka U ANUTENbLHOCTL Nonynepuoaa nepes ralieHuem ayru

Monynepuop nepea ralieHmem ayru thqr MC 121, Af, MC
bornbLion f. £12,5 1,51 13,5
12,5¢¢,, £33,0 1,33 12,5
33,0<¢,, £53,5 1,21 11,5
Manbii t. 212,56 0,36 55
12,5< ¢, £33,0 0,59 7,0
33,0< ¢, £53,5 0,74 8,5
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JaHHble Tabnuubl 23 COOTBETCTBYIOT CTAHOAPTHOMY Crlyyak 3aTyxaHusi anepuoauMyeckon COCTaBMsAloLWEN Toka C
NOCTOSIHHOWN BpeMeHun 7 =45 mMc, npefcrtaBneHHOMY Ha pucyHke 3. B Tabnuue 23 yuteHo BpeMs gencteus 3awmutbl 10 mc.

B cneunanbHbix criydasx no 6.6.2 amnnuTyaHble 3Ha4YeHWs Toka 1 ANUMTENbHOCTM NocneaHero nonynepuoaa cornacyrTcs
C 3aKa34yMKOM W yKa3bIBalOTCS B TEXHUYECKMX YCMOBUSIX U MPOTOKONAX UCTbITaHWUA.

9.6.7.5 Mpu ncnbiTaHmax B onepaumm O nontoca (3nemMeHTa nostoca) BblkoyaTensa HeobXxoanmo BbINONHATL TpeboBaHusA
9.6.6.15-9.6.6.20 no perynnpoBaHnio MOMEHTOB pa3MblKaHUS KOHTaKTOB.

Pe3yanaT KaXXaoro onbitTa CYUTaKT NONOXUTENbHbIM, €Ccnn raweHune ayrm npousoLuno Oe3 ee MCKYCCTBEHHOIO
npoaneHna nnu npu ee npoaneHnn Ha oauH Unu asa nonynepuoaa.

9.6.7.6 Ecnu npn wucnbiTaHUM BbIKNK4YaTenN4d, CHabXXEHHOro  HWM3KOOMHbLIMM WYHTUpYyLOLWMMn pe3ncrtopamun, Kn3-3a
HeJOCTaTO4YHOM MOLLUHOCTM MWCTOYHMKA HanpsbkeHust He MOoryT ObITb nony4yeHbl HeEKOoTOopble Tpe6yeMble napamMeTpbl
BOCCTaHaBMMBAIOLLEroCa HanpshkeHud, criegyeT nocne npoBefeHUs 3TUX UCMbITaHWW AOMOSHUTL WX UCMbITaHMEM, Npu
KOTOpPOM nméo pe3ncTopbl OTCOEOUHAITCA OT BbIKNOYaTeNs, a K COOTBETCTBYHOLLMM TOYKAM CUHTETUYECKON CXeMbl
NpUcoegnHAKTCA pPe3ncTopbl, I'IOD,OﬁpaHHbIe Tak, 4ToObl BOCCTaHaBnuBatroLleecs HanpsaxXeHne Ha BblKno4vaTtene ObINo He
HMXXe HOPMWUPOBaHHOIO C Y4YeTOM ero MWuckaxeHua LWyHTUpyrowmMMmn pesnctopamMn BblKo4YaTena, nn6o Pe3ncTopbl
nogcoeaunHAKTCA K BbIKNoYaTento He HenocpencTBeHHO, a 4Yepes nocrenosartesibHO coeguHeHHble C HUMU KOHOEeHCaTOopPbI
[0CTaTo4YHO 6onbLION eMKOCTH, NMbO ¢ NPUHATUEM OPYTUX Mep, NO3BONSAOLLNX JOCTUTHYTb TOW Xe Lenw.

9.6.7.7 3anasgbiBaHne B NOAKMYEHNN KOHTYpa TOKa B CUHTETUYECKUX CXeMaX anda UCnbiTaHUA B onepaumnax B n BO He
OOJDKHO npeBbillaTh 200 MKC OT MOMEHTa npo605| NPpoMeXyTKa Mmexay cONMXaLWLMMNCHA KOHTaKTaMMU.

9.6.8 UcnbiTaHKA No YacTaAM
9.6.8.1 McnbiTaHnsaM no YacTsim gonyckaeTcsl noABepraThb BblkitoYaTenm, COOTBETCTBYOLLME CReayowmm TpeboBaHUSM:

a) vcnbiTyemble 4acTy Mostoca Bblkntoyatens (OTAenbHble paspbiBbl, MPYNMbl PaspbiBOB, MOAyNW) AOMKHbI 6biTh
WOEHTMYHBLI MO hopMe, pasmepam WU xapakTepucTMkaM paBoTbl MexaHuama; OTnMYaTbCs MOryT oTAefbHble AeTanu u
YCTPOMCTBA, He OKa3biBaloLLMe BIMSHWS Ha AyroralleHue;

6) KOHTaKTbl BO BCEX paspbiBax MOMOca BbIKMYaTENs [OMKHbI MPaKTUYECKM OLHOBPEMEHHO Pa3mblKaTbCs MNpu
OTKIMIOYEHUN M 3aMblKaTbCs NPU BKIOYeHUK (Hanbonbluasi pasHuua BO BPEMEHU MOMEHTOB pasMblkaHUsl UMM 3aMblKaHWs
pa3pbiBa, cpabaTtbiBaloLero NnepebiM, 1 pa3pbiBa, cpabaTbiBalOLLEro NOCNeAHMM, He OormkHa npeBbiwaTh 0,0025 c);

B) €CInn B BblKINK4aTene nogadva (I'IMTaHVIe) gyroracqdwiero cpencrtbea OCyLIEeCTBIAETCA OT BHELWHEro no OTHOLWEHWUH K
pa3pbiBaM UCTOYHUKa (Hanpmmep nogada co©xXxatoro BOo3ayxXa B HEHaANOJIHEHHbIX MOCTOAHHO BO3AYXOM BO3A4YLUHbIX
BbIKMOYaTENSAX UMM MEXaHUYeCKU co3faBaeMbli MOTOK Macna B MMMNYMbCHBIX MachsHbIX BbIKJ'HO‘-IaTeJ'IFIX), TO NUTaHne BCeX
pa3pbiBOB OOJTXHO OCYLLECTBNATLCA NpakKTU4eCKn OAHOBPEMEHHO NOEHTUYHbIM cnocobowm;

r) BO BpeMsl BbINOMHEHUS BbIKMNoYaTeneM KOMMYTaLUMOHHbBIX onepauuin He AOMKHO ObiTb B3aIMHOMO BIMSIHWS pa3pbiBOB
ApYr Ha Apyra Yyepes Ayroracsilyto cpedy Uim nyTeM arekTpoOMarHUTHbIX BO3AENCTBUIA; B YaCTHOCTU, HE JOSMKHbI yyywaTbes
ycnoeusi BbIGpoca NpoayKTOB rOpeHust Ayri us-3a OTCYTCTBUSA Oyrv B APYIVX paspbiBax U NUTaHWe WUCMbITYeMOro paspbiBa
(rpynnbl paspbiBOB) CPeACTBaAMU ralleHust oyru;

ﬂ,) NOHN3NPOBaHHbIE BbIXJ10MHbIE ra3bl UK Napbl HE OOJTXHbI Bbl6paCbIBaTbCﬂ Tak, YToObl OHM MOIMM BNUATL Ha paGOTy
coceaHMX pa3pbiBOB UIK Bbl3bliBaTb YaCTU4YHOE UM NMOJTHOE NepeKpbITUE BblKIo4YaTenA.

9.6.8.2 BhikntovaTtenu, y KoTopbix TpeboBaHne 9.6.8.1, nepeuncneHme r) He BbINOMHAETCS, AOMYCKAaeTCsl UCNbIThIBATL MO
paspbiBam NpuW YCNoBWUM MPOMYCKaHWs TOKa Yepe3 BCe BNUAIOLWME ApPYr HAa Apyra paspbiBbl U C nogadvelt HOpMUPOBAHHOIO
BOCCTaHaBIMBAIOLLENOCS HaNPsPKEHUSI TOMNBbKO Ha MCMNbITyeMbIi paspbiB (rpynny paspbiBoB). B yacTHOCTW, Npy vUcnbITaHnM B
CUHTETUYECKMX CXemax MOAyns C ABYMSI paspbiBamMu LOMYyCKaeTCs MCMbITbiBaTb OAMH paspbiB, Mpornyckas ToK Yepe3 oba
pas3pbiBa, NpY UCMONb30BaHUM BTOPOro pa3pbiBa B KAYECTBE BCMOMOraTefibHOro BblkMovaTens (OTKMYalLWwero yCTponcTea).

B Tex cny4yadx, Korga He BbIMOoJIHEeHbI Apyrmue Tpe6OBaHVIF| 9.6.8.1, ncnblTaHnst No YacTsaMm OonycTtumebl, ecrnin Ha oCHoBaHUN
npegBapuTeribHO MNPOBEOEHHbLIX WUCCeOBaHUM  BbIKMoYaTenen ¢ gyroracuTeSlbHbIMU - YCTPOWCTBAMW — aHasOrMyHbIX
KOHCTPYKUMA 1nn 000CHOBaHHOro aHanmsa YCroBUIA COBMECTHOM paGOTbI OTAesNbHbIX YacTen nontca yCTaHOBIEHO, YTO MpuU
9TOM YycCnoBuA paGOTbI UCMbITYEMOWN YacTu nositoca He obneryvatotcs.

9.6.8.3 HanpsikeHne, npyu KOTOPOM OOSMKEH UCMbITHIBATLCA pa3pbiB (rpynna paspbiBOB UM MOAYIb), YCTaHaBNMBaeTCs
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nyTem o6OCHOBaHHOIO aHanm3a ycrioBuii COBMECTHOM paboThbl oTAeNbHbIX PaspbiBOB (FPynMbl paspbIBOB) UMM HA OCHOBaHWK
npenBapuTenibHO MPOBEAEHHbIX WCCMNedoBaHUN  BbIKMOYaTeNlel ¢ OyroracuMTesNlbHbIMM  YCTPOMCTBAMM  aHanorMyHom
KOHCTPYKLMH.

Mpu OTCYTCTBMM TaKOrO aHanusa WM NpeaBapUTENbHOTO UCCNedoBaHWsl YykasaHHOe HanpshkeHue [JonyckaeTcs
onpedensaTb Ha OCHOBaHMM pPe3yNbTaToB W3MEPeHUsl CTaTUYecKoro pacrnpefeneHust HanpspkeHus Mexay paspbiBaMu
(rpynnamu paspbiBoB, MOAYNsSIMU), NMPOM3BEAEHHOIO NPU 3a3eMSieHU OQHOMo M3 BLIBOAOB BbiKNtoyatens (npyu nooyepesHom
3asemsieHnn 0GOMX BbIBOAOB, ECMN Pa3pbiBbl PACMONOXEHbI HECUMMETPUYHO OTHOCUTENBHO 3EMMN), MPUYEM MPUHATOE ONs
UCTIbITAHWS 3HAYEHWE HAMNPSHKEHWS AOMMKHO BbiTh HE HWXKE HanpshKeHusl, NPUXOASILLErocs Ha Hanbonee HarpyXeHHbIN paspbis
(rpynny paspbiBOB MW MoAynb) Npu Hanbonee HeGnaronpUsATHOM cllyyae 3a3eMileHNs BbiBoaa.

Onsa pexuma HeyaaneHHbIX KOPOTKUX 3aMblkaHUM pacyeT Unu uaMepeHusi pacrnpegeneHns HanpskKeHUsa OOSMKHbI ObITb
BbIMNOJTHEHDbI NPV NPUINOXeHNN HanpsaXXeHnsa Kak CoO CTOPOHbI JIMHUN, TaK U CO CTOPOHbI MCTOYHUKA. Onsa ncnbitaHuin NpUHUMaKT
Hanbonbllee 3Ha4YeHne HanpaXXeHna Ha pa3pbiB, NOJTy4eHHOE NMpu NPpUNoXXeHNN HanpsaXXeHna co CTOPOHbI JTMHUN.

I'IpM pacyeTax criegyeT yuuTbiBaTh 3aBOLCKNE OOMNYCKU Ha 3HAYEHUS LYHTUPYIOLLMX eMKOCTEN N PE3NCTOPOB.

Ecnn BbiknoyaTenb MMEET aKkTUBHLIN OenuTenb HanpskeHust ¢ conpoTuBneHnem He Gonee 1000 Om Ha paspbiB, TO
n3MepeHue pacnpeneneHnss HanpshkeHUst JoMyckaeTcsi He NPOBOAMTL, @ paccuMTaTb C Y4eTOM Hambornee HebnaronpusiTHOro
BO3MOXHOIO COOTHOLLEHMST COMPOTMBIEHMI NPU AOMYCKAEMbIX OTKIOHEHMSAX UX 3HAYEHWI.

9.6.8.4 MWcnbiTaHna no 4actsam HEeKOTOpbIX TWUMOB BbIKMYATENEN, HanNpMMep C HECKONbKMMKW  paspbiBaMu
ayroracutesibHbIX YCTPOWUCTB B obwem KOXyXxe, HeobXxoouMO [AOMOMHUTL UCNbITAHMEM, nogreepXxgawownm OTCyTCTBUE
nepekpbITUS NO MOHM3MPOBAHHLIM BbIXMOMHBLIM Fasam Npu ENCTBUUN BCEX Pa3pbiBOB.

9.6.9 UcnbiTaHnA Ana noaTBepPXXAeHUss HOPMUPOBAHHOIO pecypca N0 KOMMYTaLMOHHOW CNOCOGHOCTH

9.6.9.1 [nAa noATBEpXKAEHWS HOPMMPOBAHHOMO pecypca BblKMYaTens Mo KOMMYTaLUMOHHOW CTOWKOCTM MpoBOAAT
UCTIbITAHWUSA MPX TOKe, AN KOTOPOro M3roTOBMTENeM HopMUpyeTcs pecypc. KonmuecTBO OTKIOYEHWA U BKMIOYEHWUI ToKa
[OJKHO GblTb HE MeHee HOPMUPOBaHHOTO. BKMOUEHNUS 1 OTKIIIOYEHNS! AOMNYCKAETCs BbINMOMHATL Kak OTAesbHble onepauumn unm
KaK COCTaBHYH YacTb pasfMyHbIX LMKMNOB onepauuit. MuHMMarnbHoe BpeMs Mexay onepauusmMy v UyKnaMu ycTaHasnmueaeT
U3roToBUTESb.

B 3a4yeTHOE YMcno onepauuii 4ns NoaTBEP)KAEHUS HOPMUPOBAHHOIO pecypca No KOMMYTALMOHHOK CTOMKOCTM MOTYT GbIThb
BKITIOYEHbI ONepaLmu, BbINONHEHHbIE MPY HOPMUPOBAHHOM Toke Mo 9.6.6.1, ecnn Mexay OTAEMbHLIMU PEXMMaMU UCNbITaHWI
W NOCne HUX He NPOBOAMMNCL PEMOHTHble paboTbl. [ns NoATBEpXAEeHWS HOPMUPOBAHHOTO pecypca Mpu [, y., B Chyyae

cobnoaeHns yKasaHHOro yCrnoBust MOryT BbiTh 3a4TeHbl onbiThbl B pexvmMax T100s, T100a, L90.

9.6.9.2 VicnbiTaHnsa NpoBoAAT NpY HOMUHANBHOM HanpsXXeHWW Ha 3axunmax uenen ynpasneHusi, HOMMHaNbHOM AaBrieHUn
B MHEBMaTUYEeCKUX M NHEBMOrMApPaBINYECKMX YCTPONCTBAxX NpMBoAa U B BO3OYLUHbIX BblKNoYaTensax, HOMUHANbLHOM YyCUIMK
NPY>XUH NPY>XMHHOIO NpuBoaa.

I'Ile MCMbITAHMAX ra30BbIX BbIKtOYaTENEen MNNOTHOCTb (I'IpI/IBe,D,eHHOG K HOpMaJ'IbHOVI TemMneparype nOaslieHune rasa)
AOJIKHa ObITb B ananasoHe Mexay BepxXHUM N HUXKHUM O0NYyCTUMbIMU 3HAYEHUAMA HOpMMpOBaHHOVI NMNOTHOCTU 3anoJiHeHUsA
(HOpMI/IpOBaHHOMy, npmeegeHHOMY K Hopmaanoﬁ TeMneparype gaBrieHuto 3aI'IOJ'IHeHI/IF|) rasa.

O,D,HaKO nocnegHun onbIT B cepumn MCMNbITAHMIA Ha pecypC OO0JPKEeH BbINOJTHATBCA NPU HanpsaXXeHUn Ha 3aXnmax uenen
ynpasJieHnd, gaBrieHUn B NHEBMATU4YECKUX U NHEBMOrngpaBiinv4eCKnx yCTpOVICTBaX npmeoda 1 B BO34YLWHbIX BbIKIKO4YaTenax,
YCUIUN NPYXKUH NPYKUHHOIO nNpuBoaa, NioTHOCTU ra3a B ra30BbIX BbIKIKO4YaTendax B COOTBETCTBUU C 9.6.2.5.

9.6.9.3 CpepnHee Bpems Oyrv 3a BCK CEPUI0 UCTBITAHUI OOIMKHO OblTb HE MEHee CpefdHEero BpEMEHM AyrM B 3a4eTHbIX
onbiTax Npy gaHHOM Toke no 9.6.6.1.

9.6.9.4 3HayeHVs BO3BpaLLAOLLEroca HamnpsiXeHusl U HanpsbkeHus nepeq BKNOYeHMeM ycTaHasnusalT no 9.6.4.5 u
9.6.4.9 c yyeToM ykasaHuin 9.6.7.1 n 9.6.8.3. lNepexoaHoe BoccTaHaBnMBalLLeecs HanpsxeHue - no 9.6.5.3.

9.6.9.5 [lonyckaeTcs B 3a4yeTHOe 4MCMO onepaumin Ana MNOATBEpPXOeHWs pecypca Mo KOMMYTaUMOHHOW CTOWKOCTU
BKIIOYATb He3ayeTHble OMbITbl MPU CUHTETUYECKUX MWCMbITAHWUAX, Onepauuu Npyu MOHWXKEHHOM HanpsKeHUU U Opyrue
He3a4yeTHblEe OMbITbl OCHOBHbIX MCMbITAHUA HA KOMMYTAUMOHHYK crnocobHocTb no 9.6.6.1, ecnu BbinonHeHo TpeboBaHue
9.6.9.3 k cpegHemy BpemeHun ayrn. OgHako NOCneaHUn OnbiT B CEPUN UCTIBITAHWUIA OOMKEH ObITh BbIMOMHEH MpU cobnoaeHnn
TpeboBaHuin 9.6.9.4.
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9.6.9.6 [onyckaeTca npu onpedeneHWn pecypca yuuTbiBaTb OMbITbl MPU APYrMX 3HAYEHUSIX TOKA OTKIHOYEHUS Uiu
BKIOYEHUS!, €CNN U3rOTOBMTENEM onpeaerieHa 3aBUCUMOCTb A0MYCTUMOrO YMCTa OTKIHOUEHW UM BKITHOYEHWI OT ToKa.

9.6.9.7 TpeGoBaHUsA K UCMLITYeMOMY BbIKMHOYaTENo Neped Hadyarnom UCTbITaHWi, BO BPEMS! UCTIbITAHWIA 1 Nocre HKX - Mo
9.6.2.

9.7 UICMNbITAHUE HA KOMMYTALIMOHHYIO CMMOCOBHOCTb NP EMKOCTHbIX TOKAX

9.7.1 Bobikmouatenm c¢ I/, 2 110 kKB ucnbiTbIBalOT Ha OTKMIOYEHWE W BKIMIOYEHME EMKOCTHbIX TOKOB HEHarpyXeHHbIX
BO3YLUHbIX FINHUNA.

BbikntouaTenu, npeaHasHayeHHble Ans KOMMYTaluW TOKOB OMHOYHBLIX KOHAEHCATOPHbIX GaTapei, OOMKHbI MPONTU
UcnbiTaHWs B oGbeme, NpeaycMOTPEHHOM HACTOALLUM pasfaeriom.

MeToabl WCNbITaHUIA BbIKMOYaTEnNen, YCTAHOBMEHHbIX B LENSAX COCTaBHbIX KOHAEHCATOpHbIX GaTapel, HacTOoALLMM
cTaHOapTOM He paccmaTtpuBaloTcs.

McnbiTyeMbi BblKnoYaTenb AOMMKEH COOTBETCTBOBaTb TpeboBaHusaM 9.6.2.1-9.6.2.4. VcnbiTaHusa BbiKNOYaTens no
yacTsm - B cooTBeTCcTBUMM C 9.6.8.
9.7.2 /ACTOYHMK NUTaHWSA OOIMKEH COOTBETCTBOBATL CriefyowmmMm TpeboBaHmaM:

a) yacTtoTa Toka - B guanasoHe (5014) Ny,

6) nocne OTKMIOYEHNsI TOKa HanpshkKeHue He OOIMKHO U3MEeHSITbCs Bonee yem Ha 2% npu ncnbiTaHusax B pexume 1 (cm.
9.7.9.21n 9.7.10.2) n 6onee 4eM Ha 5% - NPU NCMbITAHUSAX B peXUMe 2;

B) TOK KOPOTKOIO 3aMblKaHWs UICTOYHMKA HE JOIMKEH NPEBbILLATL HOMUHASbHBIA TOK OTKIMOYEHUS BbIKMoYaTens;
r) napameTpbl [BH He gomkHbI ObITh XecT4e HOpMUPOBaHHbIX Ans pexuma T100s;

4) KprBasi EMKOCTHOIO TOKa He UCKaXKeHa Ype3MepHO BbICLLUMMY FrapMOHMKaMW: OTHOLLEHWE OEVCTBYIOLLEro 3Ha4YeHNs Toka
K OEUCTBYIOLLEMY 3HAYEHUIO OCHOBHOW FapMOHMKM OOIMKHO ObiTb He Gonee 1,2, B Te4yeHwe nonynepuoda TOK He [OImKeH
npoxoauTb Yepes Hynb Gonee ogHoro pasa.

Ecnm no TexHW4yeckum BO3MOXHOCTSIM UCMblTaTeNbHON yCTaHOBKM TpeboBaHMs No nepeducrneHnto 6) He MoryT ObiTb
BbINOMHEHbI MpY HOPMUPOBAHHOM TOKE, [OMycKaeTcsi KOMMYTMPOBaTb TOK MEHbLUEro 3HayeHusl, ecnv npu 3TOM He
obneryaroTcs yCrnoBUsi UCMbITaHWA.

9.7.3 lMpn oaHogasHbIX NabopaTopHbIX UCMbITAHMAX OAMH M3 BbIBOAOB WUCTOYHMKA MUTaAHUS OOSMKEH ObiTb 3a3eMIieH.
[onyckaeTcs 3a3emneHne gpyrom TOUKM CXeMbI, €CNK 3To TpebyeTcs No ycnosuo obecneveHms NpaBUNbHOroO pacnpeaeneHms
HaNpsKeHNA Mexay paspbiBamu Nostoca BeiKovaTens.

Mpn TpexdasHbIX MUCMbITaHUAX HEWTpanb WCTOYHMKA NUTaHMA [OfKHa ObiTb 3a3emnieHa. VimnegaHc Hyneson
nocrnefoBaTenbHOCTU CXeMbl HE OOIMKEH NpeBbIllaTh MMNedaHC NpsMoW nocrnefoBaTenbHOCTM Bornee yem B Tpu pasa; Ans
KOHAEHCATOPHbIX BaTapen ¢ M30NIMPOBaHHON HEUTparbio 3TO TpeboBaHNe HE NPeAbSBNSIOT.

9.7.4 ConpoTuBreHne yTe4yek eMKOCTHOM Harpy3kym BMeCTe C MOACOEAMHEHHbIM K HEW M3MepUTENbHbIM 000pyAOBaHNEM
OOMKHO OblTb AOCTaTOYHO BbICOKMM, YTODbI CHWXKEHUE HanpshKeHUs Ha BblknioyaTtene B pesynbrate OTekaHWusi 3apsigoB 3a
Bpems 300 Mc nocne okoH4aTenbHOro raweHus ayru He npesbiwano 10%.

9.7.5 Mpu uCNbITaHUSX Ha OTKMIOYEHWE HEeHarpy>XeHHbIX BO3AYLUHbIX JIMHWA MOTYT MCMNOSMb30BaThCH crieaylolune
BO3MOXHOCTUN NpeacTaBneHnsi EMKOCTHOW HarpysKu:

a) npy TpexdasHbIX MUCMbITAHUAX OOMyCcKaeTcs MCMonb3oBaTbh NapannenbHO COeAUHEHHbIE NMUHUM, a Takke 3aMeHsTb
pearnbHble TpexdasHble NIMHUM MOMHOCTbIO UMM YaCTUYHO KOHAEHCATOPHbIMU GaTapesamu; pesynbTUpytoLas eMKOCTb NPsIMON
nocrenoBaTenbHOCTY AOMKHA ObITb NPUBNN3UTENBHO B ABa pa3a Gonblle eMKOCTU HyNIeBOW NocrnenoBaTerlbHOCTH;

6) npyM OQHOMOMIOCHBIX WCMBbITAHUSIX B TpexdasHoi cxeme pfABe ¢asbl NUMHUM  MPUCOEAMHSIIOTCS K UCTOYHUKY
HenocpeACTBEHHO, a TpeTbs hasa - Yepes UCTbITYEMbI MOSOC BbIKMYaTeNS;

[okymeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro oHaa us 6onee 25 000 000 HopMaTMBHO-NPABOBLIX Y HOPMATUBHO-TEXHUYECKUX
[OKYMEHTOB


http://docs.cntd.ru/

FOCT P 52565-2006 Beikntoyatenu nepeMeHHOro Toka Ha HanpsxeHnst ot 3 go 750 kB. Obwue TexHnyeckue ycnosusi Ctpanuua 92
FOCT P om 23 agzycma 2006 2. Ne 52565-2006

B) npuv OAHOMNOJHOCHbIX naGopaToprlx NCnblTaHNAX pealibHble NIMHUKN O0onycKaeTCcA NOJIHOCTbO UIMN YaCTUYHO 3aMEHATb
KOHOEeHCaTOPHbIMU 68TapeF|MM, a TakKkKe ucnonb3oBaTb MNapannefnbHoe coeguHeHne npoBOoaAOB OTAEJSIbHbIX (bas JIMHUN C
BO3BpaTOM TOKa 4epea3 3eMJ1t0 U NpOoBOOHUK.

I'IpM 3aMeLleHnn NMHUN COCPeOTOMEHHON eMKOCTbI0 nocnefoBaTeslbHO C €MKOCTbIO MOXeT ObITb BBEAEH pe3ncTop,
conpoTuBIiieHne KOTOpOoro He AOJMKHO npeBblllaTh 5% eMkocTHOro conpoTuBIieHnA.

9.7.6 WcnblTaHnst Ha OTKMYEHNE EMKOCTHbIX TOKOB gonyckaetcda npoBoAUTb MO CUHTETUYECKMM W Opyrum
MCKYCCTBEHHbIM CXeMaM, €CJ1M MNoKa3aHa BO3MOXHOCTb WX MNPUMEHEHUA; 3TN CXEMbl U 00OCHOBaHMNS MX MCMNOMb30BaHUSA
OOSMKHbI ObITb npuBegeHbl B MPOTOKOMAax UCMbITaHUN.

9.7.7 lMpu ncnbiTaHmax B TpexdasHbix cxemax (9.7.5, nepevncnerms a) n 6)) MexxgynosntoCHOe HanpsikeHne OOMKHO ObiTb
He meHee Liy,,.

I'Ile OOHOMNOJIKCHbIX na6opaToprlx ncnblTaHNAX HanpsaXxeHne Ha BblK4vaTtene HenocpeaCTtBeHHO nepen ero
OTKITIO4EeHNeM OOJTKHO ObITb HE MeHee 3Ha4YeHusd, pacC4nTaHHOro no qaopmyne

kel /43, (24)
rae KoaMULIMEHT . PaBeH:

1,0 - Npn NCNbITaHNAX Ha OTKIKOYEeHNEe KOHOEeHCaTOPHbIX 6aTapel7| B CMCTEMAaX C 3a3eMIIEHHOMN HeIZTpaJ'IbI'O;
1,2 - Npu UCMNbITaHNAX Ha OTKIKOYEHNE HEeHarpy>XeHHbIX NNHUNK;
14 - Npn NCNbITaHNAX Ha OTKIKOYEeHNEe KOHOEeHCaTOPHbIX 6aTapel7| B cuctemMax c I/I3OJ'II/IpOBaHHOIZ HeIZTpaJ'IbI'O;

1,4 - Npy UCNbITAHWAX Ha OTKIMIOYEHNE HEHATPY>KEHHbIX NIMHUIA MPU HanM4YMM KOPOTKOTO 3aMblKaHMA Ha 3eMIo B OAHON Nnu
AByXx daszax.

I'Ipvl NUCNblTaHNUAX BblKNn4YaTenada no 4YactdaM HanpsxeHue Bbl6|/|palOT no Hambonee Harpy)KGHHOIZ 4acTu nosoca
BblKno4YaTens.

I'Ile npoeeageHnn McNbiTaHWM HanpsxxeHne I'IpOMbILLIJ'IeHHOIZ YacCcTOTbl CO CTOPOHbI UCTOYHMKA NMUTAHUA U NOCTOAHHOE
HanpsaXXeHne Ha eMKOCTU crneayet nogaepxmBatb HE MeHee 0,3 ¢ nocne OTKMYEeHMs ToKa.

9.7.8 I'Ipvl ncnbiTaHNAX Ha KOMMYTauMOHHYHO CMOCOOHOCTb NPU €MKOCTHbIX TOKax NpoBOAAT onepaunn OTKIMHIOYEeHUA Uinn
LUUKIbl BKIMKOYEHNEe-0TKINIo4YeHne.

I'Iepep, npoeegeHnem onepaunmn BKIOYEeHNA Ha eMKOCTU He O0JKEeH OCTaBaTbCA 3apAn.

Mpn onepaumn BKAOYEHUST TOK [OOIDKEH MOSABMAATbCA MNpu das3e HanpsbkeHusl, Haxogsdwencs B guanasoHe =15
ANEKTPUYECKNX FPpadycoB OT MOMEHTa BpPEMEHU, MPU KOTOPOM HarmpsbkeHue MnpvHMMaeT aMnnuMTyaHoe 3HadveHue (npu
TPEXMOIKCHBIX UCMbITAHWUSIX - B 0AHOM U3 ¢as). Ecnn no ycnoBusam paboTbl UCMbITAaTENBHOW YCTAHOBKM 3TO TpeboBaHue He
MOXeT ObITb yOOBMNETBOPEHO, OOMYCKAETCH Nepes UCNbITAHUSAMU BbIMNOMHUTL JOMONTHUTENBHO TpebyeMoe YMCO OTAENbHBLIX
onepaunin BKIOYEHMS.

D,OﬂyCKaETCFI BbIMONMHATL onepauun BKIMKOYEHUA Ha TOK OTAEJIbHO, YNCII0 onepau,vuh - B COOTBETCTBUU C Ta6J'II/ILLaMVI 25u
27, npu 3TOM UCNbITaHNA B onepaunn BKINKOYEHNUA OOJDKHbI npeawecTBoBaTh UCMbITAHNAM B LIUKIax BO, B KOTOpPbIX onepauunda
BKIMOMEHWS BbINONHSAeTcA 6e3 Toka.

9.7.9 UcnbiTaHus BbikNovaTenen knacca C2 (c oueHb HU3KOM BEPOATHOCTLIO MOBTOPHLIX NPO60EB)

9.7.9.1 MNepea ncNbITAHUAMU Ha OTKIIOYEHWE U BKIOYEHWE EMKOCTHBIX TOKOB MPOBOAST WCMbITAHUSA BbIKNoYaTens Ha
KOMMYTaLMOHHY CcnocobHOCTb B pexume T60 (cM. Tabnuuy 22) unm BbIMOMHAKT TPU OTKIIOYEHNS TOKA, 3Ha4YEeHNe KOTOpOoro
AOIMKHO ObITb He MeHee 0,6 1, oy - Npy OrpaHMYeHHbIX BO3MOXHOCTSX UCMbITATENbHON YCTaHOBKU A0MYyCKaeTCsi NPOBOAUTH
3TW UCMbITaHWA NPU MOHWXEHHBIX 3HAYEeHVAX BO3BPALLAIOLLEroCs M BOCCTaHABMMBAIOLLErOCA HaNPSPKEHUA N HanpskeHus
BKIOYEHNS. B NnpomexyTke Mexay BbIMONIHEHNEM 3TUX UCTLITAHWA U UCTILITAHUAMW Ha OTKIIOYEHUE U BKIIOYEHNE EMKOCTHbIX
TOKOB He [onyckaeTcs npoBefeHne paboT no o6CcnyXmMBaHMIO UCTILITYEMOro BbikniovaTens. [JonyckaeTcs CHXeHWe AaBneHns

[okymeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro oHaa us 6onee 25 000 000 HopMaTMBHO-NPABOBLIX Y HOPMATUBHO-TEXHUYECKUX
[OKYMEHTOB


http://docs.cntd.ru/

FOCT P 52565-2006 Beikntoyatenu nepeMeHHOro Toka Ha HanpsxeHnst ot 3 go 750 kB. Obwue TexHnyeckue ycnosusi Crtpanuua 93
FOCT P om 23 agzycma 2006 2. Ne 52565-2006

ra3a Ha BpemMsa nepemMeLleHna BblKIto4YaTena B Apyryto UCNbiTaTeNbHYO KaMepy.
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9.7.9.2 UcnbiTaTenbHble peXMMBbI 1 YCNOBUA NPOBEAEHNS UCTbITAHUA HA KOMMYTaUWIO EMKOCTHbBIX TOKOB NpuBeaeHbl B Tabnuue 24.

Tabnuua 24 - PexuMbl UcnbiTaHUI BbiktovaTenen knacca C2

Pexum HanpsixeHuve uenen [aBneHuve B Tok, % HOPMMPOBAHHOTO Onepauun nnu
UCMbITaHWN yrnpaBneHus npvBoge 1 B €MKOCTHOTO TOKa OTKITHOYEHNsT | LUKl onepawmn
nomntcax
1 MakcumarnbHoe MuvHMmMmanbHoe O110 o 40 O
2 MakcumanbHoe HomuHanbHoe He meHee 100 O nBO vnn BO
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9.7.9.3 Ins ynobcTtBa NpoBeAeHNst UCMbITaHUI AonycKaeTcsl BbINONHATL LMKknbl BO npu npoBegeHnn mcnbitTaTenbHOro
pexuma 1.
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9.7.9.4 |_|pl/l onpengeneHnn MMHMMarnbHOro BpemMeHn ayrm MOMeHT pa3MblKaHUA KOHTakTOB USMEHAETCA OT OonblTa K OnbITy C MHTepBanamu npuMmepHo 6 ANEKTPUYECKNX rpaaycos.
OTn OnbITbl 3aC4NTLIBAOTCA Npu NCnblTaHNAX B COOTBETCTBYHOLLINX pEeXMMaX.

9.7.9.5 Yucno onbIToB, NPOBOAUMBIX MPU TPEXMOMOCHBLIX U OL4HOMOMCHBIX UCMbLITAHUAX BbIKINOYaTENen B pexmmax 1 1 2, 1 nocnegoBaTenbHOCTb NX nposegeHna npueeaeHbl B

Tabnuue 25.

Tabnuua 25 - Yncno onbITOB M NOCNeaoBaTenbHOCTb UX nposeaeHua npu NcnbiTaHNAX Ha OTKIIOYEeHNE EMKOCTHbLIX TOKOB BbIKIO4HaTENAMU Knacca C2

Pexnm Cepus OTknoyeHne OTknoyeHne YcnoBusi NpoBeAEeHUS OMNbITOB
UCMbITAHWI | OMBITOB | BO3AYLUHbLIX JIMHWIN | KOHAEHCATOPHbIX
baTapen
Tpexmno-| ogHomo- | Tpexno- | ogHomno-
nocHoe| NtcHoe | nocHoe | nocHoe
1 2 3 4 5 6 7
1 1.1 4x0 12x0 4x0 12xO ([lMpn ogHOM NOMASIPHOCTM TOKA C WHTEepBanamu
n3MeHeHnst hasbl Toka B MOMEHT pa3MblKaHUsi
KOHTAKTOB OKOIO 15 anekTpuyeckux rpagycos
1.2 6x0 6x0 6x0 6x0O | lMpm ToM e NonApHOCTU ToKa, Y4TO U B cepum 1.1,
1N MUHMMaIbHOM BPEMEHU OyTK
1.3 4x0 12x0 4x0 12xO |Mpn nonspHOCTM  TOKa, MNPOTUBOMONOXHOMW
cepyam 1.1 u 1.2, nHTepBanamm WU3MEHEHUs
(pasbl TOKa B MOMEHT pa3MbIKaHWUSI KOHTaKTOB
okono 15 anekTpuyecknx rpagycos
14 6x0 6x0 6x0 6xO [[Mpu ToN ke NnonspHOCTM TOKa, 4TO 1 B cepum 1.3,
1 MUHMMArbHOM BPEMEHU Oyru
1.5 4x0 12x0 4x0 12xO |Mpu nwbon NonspHOCTU TOka C MHTepBanamu
n3MeHeHnst pasbl Toka B MOMEHT pa3MblKaHUS
KOHTaKTOB OKONo 15 anekTpuyeckux rpagycos
2 21 4xBO 6x0 4xBO | 12xBO |lMpn ogHOM MONSAPHOCTM TOKa C WMHTepBanammu
" n3MeHeHunsi pasbl TOka B MOMEHT pa3MblKaHUs
6xBO KOHTaKTOB OKONO 15 3neKTpuyecKknx rpagycos -
ansa rpad 3, 5, 6 n 30 aneKkTpuyecknx rpagycos
ansa rpadol 4
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2.2 6xBO 3x0 32xBO | 42xBO ([Mpun TOI e NnonsapHOCTM TOKa, 4TO U B cepum 2.1
" 1N MUHMMarnbHOM BpEMEHU yru
3xBO
2.3 4xBO 6x0 4xBO | 12xBO [Mpn nonsipHOCTM  TOKa, MPOTUBOMOSIOXHON
" cepysam 2.1 n 2.2, ¢ UHTEpBanamm WM3MeHeHus
6xBO ¢asbl TOKa B MOMEHT pa3MblKaHUSA KOHTaKTOB
okono 15 anekTpuyeckux rpagycos - ang rpad 3,
5, 6 n 30 anekTpu4eckmx rpagycoB ang rpadbl 4
2.4 6xBO 3x0 32xBO | 42xBO |[Mpwn Town e NnonspHOCTM TOKa, YTo U B cepun 2.3,
" 1 MUHVMMaIbHOM BPEMEHU yTK
3xBO
25 4xBO 6x0 8xBO | 12xBO [[lMpu ntoboi nonsipHOCTM TOKa C MHTEpBanamu
" n3MeHeHnst pasbl TOka B MOMEHT pa3MblKaHUs
6xBO KOHTaKTOB 0KOMno 15 anekTpuyeckux rpagycos
MpumeyaHue - O - onepauus oTkMoYeHus:; BO - LMK BKIIOYEHME-OTKIOYEHME.
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9.7.10 UcnbiTaHnA BbikNo4vaTenen knacca C1 (c HA3KON BEPOATHOCTLIO MOBTOPHLIX NPo60oeB)
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9.7.10.1 UcnbiTaHWsi NpOBOAAT Ha HOBOM (BOCCTAHOBNEHHOM) BbIKioYaTene 6e3 npeasaputenbHbIX KOMMYTaLMi TOKOB KOPOTKOTO 3aMblKaHusI.

9.7.10.2 UcnbiTaTenbHblE PEXUMbI U YCIOBUSA NPOBEAEHUSA UCTIBITAHMI HA KOMMYTaLMIO EMKOCTHbLIX TOKOB NpuBeAeHbl B Tabnuue 26.

Tabnuua 26 - Pexumbl ucnbiTaHui Bbiktovatenen knacca C1

Pexum HanpsixeHne uenen [aBneHue Tok, B % HopmupoBaHHoro |  Onepauun unu
UCMbITaHWN ynpaBneHns B NpuBoae €MKOCTHOro TOKa LUUKnbl onepauui
1 B noncax OTKMYEHUS
1 MakcumarnbHoe HomuHanbHoe O110 o 40 (@]
2 MakcnmanbHoe HomuHanbHoe He meHee 100 BO
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9.7.10.3 [Insa ygobcTBa npoBeaeHUs UCMbITaHUA JOMyCKaeTCsa BbINOMHATL Lnknbl BO npu npoBeaeHMn ucnbitTaTtenbHOro
pexuma 1.
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9.7.104 |_|pl/l onpegeneHnn MMHUMMalnbHOro BpeMeHun ayrm MOMeHT pa3MblKaHUA KOHTakTOB M3MEHAETCA OT ONbiTa K ONbITy C UHTEPBariaMn OKOJ10 6 ANEeKTpUYeCKnx rpagycos. o1n
OnbITbl 3aCHYUTbIBAOT MNPU UCNbITaHUAX B COOTBETCTBYHOLLMNX peXnMax.

9.7.10.5 Yncno onbiToB, BbINOMHAEMbIX MPU TPEXMOMOCHBLIX U OAHOMNOSIOCHBIX UCTIbITAHMSIX BbIKIOYaTeNen Ha OTKIMOYEHNE HeHarpyXeHHbIX BO3AYLUHbIX JIMHWUIA U KOHAEHCATOPHbIX
GaTapen B pexumax 1 u 2, n nocneaoBaTenNbHOCTbL UX NPOBEAEHUSA NpuBeaeHbl B Tabnuue 27.

Tabnuua 27 - Yncno onbITOB M NOCNeaoBaTenbHOCTb UX nposegeHua npu ncnbiTaHMAX Ha OTKIIOYEeHUE EMKOCTHbLIX TOKOB BbIKIO4HaTENAMU Knacca C1

Pexum Cepus Onepauuu Ycnosusa nposegeHns onbIToB
ucnbITaHN OnbITOB UK LMKNbI
1 1.1 6x0 lMpn ofgHOM MNONAPHOCTM TOKA C MHTepBanamMn WU3MEeHeHUs

Cba3b| TOKa B MOMEHT pa3MblKaHUA KOHTAKTOB OKOJ10 30
ANEeKTPUYeCKnx rpraaycos

1.2 3x0 Mpn TOM >Xe nomspHOCTM ToKa, 4YT0O M B cepun 1.1, u
MWHUMAarbHOM BpEMEHU Oyru

1.3 3x0 Mpn nonspHOCTU ToKa, NPOTMBOMNOMOXHOW cepusam 1.1 1 1.2, n
MWHUMarbHOM BpEMEHMN ayru

14 6x0 Mpn TOM >Xe nomspHOCTM ToKa, 4YTO M B cepun 1.3, u
MakcuMarnbHOM BpeMeHU ayru

15 6x0 Mpu ntobor NOMNsSIPHOCTM TOKA C WHTEpBaNamMu WU3MeEHEeHUs
da3bl TOka B MOMEHT pa3MblkaHuWs KOHTakToB okono 30
3MNeKTpUYECKUX rpagycoB

2 21 6xBO [Mpn ogHOM MNONAPHOCTM TOKa C MHTepBanamMn U3MeHeHUs
da3bl TOka B MOMEHT pa3MblkaHuWs KOHTakToB okono 30
3MNeKTpUYECKUX rpagycoB

2.2 3xBO [Mpn TOM >Xe nomspHOCTM ToKa, 4YTO M B cepun 2.1, u
MUHMManbHOM BPEMEHN Ay

2.3 3xBO Mpn nonspHOCTU ToKa, NPOTMBOMOMOXHON cepusim 2.1 1 2.2, n
MUHMManbHOM BPEMEHN Ay

24 6xBO [Mpn TOM >Xe nomsapHOCTM ToKa, 4YTO M B cepun 2.4, u
MaKCUManbHOM BpeMeHU ayrm
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25 6xBO Mpn nobol MNonsApPHOCTU TOKA C WHTEpBanamu W3MEHeHusi
¢dasbl Toka B MOMEHT pa3MblkaHMs KOHTakToB okosio 30
3MNeKTpUYeCcKUX rpagycos

MpumeyvaHume - O - onepauna oTknoveHns; BO - Lumkn BKNOYEHNE-OTKIIOYEHNE.
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9.7.11 B pononHeHne K UCMbITAaHUAM B HOPManbHOM PEXMME OTKMYEHUS] HEHArpyXXeHHON BO3AyLUHOW NnHUK (cMm. 9.7.9,
9.7.10) pomkHbl ObITb NPOBEAEHbI UCMbITAHUSI HA OTKIMKOYEHWE HEHarpy)XeHHOW TpexdasHoW NIMHUKU MPpU HanNM4YnM KOpPOTKOro
3aMblKaHWsa Ha 3eMIt0 B OQHON 1K ABYX dhasax.

Mpn oaHoMa@3HbIX WUCTLITAHUAX HamnpsbkeHue MNpuHUMaloT B cooTeBeTcTBuM ¢ 9.7.7 ( x, =1,4). HOpMUpOBaHHBLIA TOK
OTKNIOYEeHMs yBenuumsaroT B 1,25 pasa no cpaBHEHMIO C ykasaHHbIM B 6.8.1.

Mpouenypy mMcnbITaHUA NPUHMMAIT B cooTBeTcTBUM ¢ 9.7.8, 9.7.9, 9.7.10, ogHako uncno onepauun O 1 uuknos BO Bo
BCEX pexunmax yMeHbLUaloT B Ba pasa.

Ecnv ucnbiTaHusa, npeaycMOTpPeHHbIe HACTOSLWUM MYHKTOM, BbIMOMHSAKTCA MpU Yucnie onepauun, ykasaHHom B 9.7.9,
9.7.10, To ucnbiTaHua B cooTBeTcTBUM € 9.7.9, 9.7.10 gonyckaeTcs He NPOBOAUTD.

9.7.12 BblknovaTtesnb CUATAOT BblAEPXKaBLUMM MWCMbITAHUS Ha OTKIMOYEHME EMKOCTHbIX TOKOB, €CNv  BbIMOSIHEHDI
crneayoLme ycrnoBus:

a) BO BPEMS BbINOMHEHNSI BCEX UCMbITAaTENbHbIX PEXUMOB 4115 BbiKMtovaTenen knacca C2 He 6bIno HU 04HOrO MOBTOPHOTO
Npo6os M BHELLIHUX NMPU3HAKOB OTKITOHEHUS OT HOpPMarnbHOW paboThl BbIKMKOYaTENS, YKa3aHHbIX B 9.6.2.6;

6) nocre UcnbITaHNn COCTOSIHME BbIKNKOYaTeNs COOTBETCTBYET cneaylowmnm Tp&ﬁOBaHI/IFlMZ

- onepauumn BKIOYEHNS U OTKMHOYEHMS! BbIKMOYATENS NPY OTCYTCTBMM TOKa B €ro rmaBHOM Lienu NpoucXoasiT UCNpPaBHO.
Bpemsi cpabaTbiBaHMs BbikMoYaTensl He M3MEHUINOCh CYLLECTBEHHO MO CPaBHEHMWIO C €ro 3HaYeHuMeMm [O ucnbiTaHui. [Ons
KOHTpOms BpeMeHU cpabaTbiBaHWUs MOCHe UCMbITaHUA AOIKHbI BbiTb BbINOMHEHb! ONepaLun BKIOYEHUS U OTKNoYeHUst 6e3
TOKa, onpefeneHbl COBCTBEHHbIE BPEMSI BKMIOYEHUS U BPEMSI OTKMHOYEHMS MPU HOMMUHANbHOM HanpsKEHUW Ha 3akmmax
3MNeKTPUYECKUX YCTPOWUCTB NPMBOAA;

- COCTOSIHME T[NaBHbIX KOHTaKTOB (OMMaBfieHMEe MOBEPXHOCTU, KOHTAKTHOE AaBrneHue) obecneymBaeT BO3MOXHOCTb
ONUTENBHOIO NPOMYCKaHUs Yepes HUX TOKa, PaBHOrO HoOMUHarnbHOMY. [pu aToM Ansa Beiknoyartenen knacca C2 Temnepartypa
He fomkHa 6ornee Yyem Ha 10 °C npeBblwaTh ycTaHoBneHHble no TOCT 8024;

- €Crnu Mpu MCMbITAHMUAX UMEeNT MECTO MOBTOPHbLIA NPOBOM M MakCMManbHOEe 3HavYeHue HanpsikeHus npu npoboe Obino
HWXE MaKCUManbHOro 3HavyeHust HanpsbkeHust no 9.3.5, To npoBOAAT MCMbITaHMs u3onduum B cootBeTcTBuM ¢ 9.3.5.
MocnepywowniA OCMOTP [OMKEH NOATBEPAWTb OTCYTCTBME CrnefdoB MNpobosi Ha U3OMALUUOHHBIX MOBEPXHOCTSAX MeXay
ayroracuTenbHbIMU UMW rMaBHbIMWU KOHTaKTamu.

[na BakyyMHbIX BblKrtovaTene ucneitaHus no 9.3.5 obssaTtenbHbl, HE3aBUCUMO OT Hanuuus Nnpoboes.

Ecnv npu ucnbitTaHusx, NpoBoAMMbIX B cooTBeTCTBMM € 9.7.9, 9.7.10 nnn 9.7.11, npomnsowlen oguH NoBTOPHbIA Npobon, To
COOTBETCTBYIOLLAA CEpUs WUCMbITAHUA MOXET OblTb MNOBTOpeHa 6e3 NPOMEXYTOYHOro OOCMYXMBaHUS BbIKIOYATENS.
Bblkntoyatenb cuuTaloT BblOep)KaBLUMM UCMbITAHMS, €CrM NPU MOBTOPHBLIX UCMbITAHUSIX HW OAHOrO MOBTOPHOrO Npobos He
Oblis10.

9.7.13 Beikntoyatenb knacca C2 moxeT ObiTb nepekBanudpuumMpoBaH B krnacc C1, ecnu nocrne WCMbITaHUA COCTOSHUE
BbIKMOYaTeNs COOTBETCTBYEeT TpeboBaHusM 9.7.12, nepeuucnenve 6), a 4Mcno MOBTOPHbIX MNPOGOEB COOTBETCTBYET
NPVBEAEHHOMY HUXE:

- NPV BbINOMHEHUN WCMbITAHUIA Ha OTKMOYEHME HEeHarpy>eHHOW BO3AyLUHOW NuHuM B pexumax 1 n 2 no 9.7.9.5 (96
OMbITOB - B Crly4ae OOHOMOSMIOCHBIX UCTbITAHUA U 48 OMbITOB - B Cryvyae TPEXMOMKCHbIX UCMbITaHUA) Obin oouH Mnu OBa
NMOBTOPHbIX NPOOO0S, Y NPV 3TOM MOBTOPHbIE UCTbITAHUSA MO 9.7.12 HEe NPOBOAUIIUCE;

- MPWU BbINOMHEHUN WCMBITAHUIA Ha OTKIIOYEHWE HeHarpy>KeHHON BO3AYLHOW NuHuM B pexumax 1 u 2 no 9.7.9.5 (96
OMbITOB - B CNy4ae OOHOMOIMOCHBIX UCMbITaHWIA U 48 OMbITOB - B CriyYae TPEXMOMKCHbIX UCMbITaHUIA) Obin OAMH NOBTOPHbIV
npo6on, Npy 3TOM NPY NOBTOPHbLIX UCTBITAHUAX TakKe MMenn MecTo Npobon He3aBNCKMMO OT UX YUCHa;

- MPU BbINOMHEHUN UCTIbITAHWUI Ha OTKIOYEHME KOHAEeHcaTopHon baTapeu B pexumax 1 u 2 no 9.7.10.5 (168 onbiToB - B
crnyyae OOHOMOMKCHbIX UcnbiTaHMi 1 104 onbiTa - B Cryyae TPEXMOMOCHBIX UCMbITaHWUA) ObiNo He Bornee NsiTU NMOBTOPHbIX
npo6oeB, NpU 3TOM MOBTOPHbIE UCMbITAHUS HE MPOBOAUNNCE;

- MPU BbINOMHEHUN UCTIBITAHWUI Ha OTKIIOYEHME KOHAEeHcaTopHoM baTapeu B pexumax 1 u 2 no 9.7.10.5 (168 onbiToB - B
crnyyae OOHOMOIMIOCHBIX UCMbITaHu 1 104 onbiTa - B Cny4ae TPeXMnoMCHbIX UCMbITaHWIA) Obin OAWMH NOBTOPHbLIV Npo6oi, npu
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9TOM MpPU NOBTOPHbLIX UCMNbITAHUAX TaKXXe UMeJin MECTO I'Ip06OVI, He3aBMCUMO OT UX 4ncna.

9.8 UCTNbITAHUE HA OTKIMIOYEHUE TOKA LUYHTUPYIOLWWEIO PEAKTOPA

9.8.1 Bouikntoyatenm ¢ 77, > 110 kB, npegHasHaveHHble ANs KOMMYyTaLWW TOKa LLYHTUPYIOLLEro peakTopa, UCTbITbiBaloT
Ha OTKIMIOYEHMWE ToKa peakTopa B pexumax U 06beMe, ykasaHHbIX B HACTOsILLEM pa3aene.

VcnbiTyeMbin  BblKnoyaTenb AOMMKEH COOTBETCTBOBaTb TpeboBaHusM 9.6.2.1-9.6.2.4. VcnbiTaHusa BbiKNOYaTens no
YyacTam - B cooTBeTCcTBUM C 9.6.8.

9.8.2 /ICTOYHMK NUTaHMA OOIMKEH COOTBETCTBOBATL CriefyowmM TpeboBaHmaM:

a) yacTtoTa Toka - B guanasoHe (5014) Ny,

6) nocrne OTKNIOYEHMS TOKa HaMNpPsKEHWE Ha UCTOYHMKE He JOIMKHO M3meHaTbea 6onee yem Ha 10%;

B) TOK KOPOTKOIo 3aMblkaHUA NCTOYHUKa HEe OOJKEH npeBbillaTb HOMUHArIbHOINo ToKa OTKIMOYEeHUA BbIKIMOYaTEeNA;

) EMKOCTb CXEMbI CO CTOPOHbI UCTOYHMKA AOMKHa ObiTb HOMbLle EMKOCTU CXEMbl CO CTOPOHbLI pEaKTopa He MEHee YeM B
10 pas;

n) napameTpsbl [1BH He HopmupytoT.

9.8.3 NMpK TPEXNOMNIOCHBIX UCTBITAHUAX HEUTPAIM UCTOYHMKA NUTAHUS N HArpy3kn AOMMKHbI OblTb 3a3EMIIEHDI.
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MHJJ,yKTI/IBHOCTb CoeaAUNHUTENbHbIX MPOBOAOB HE HOPMUPYHOT, HO OHa A0S KHa OblTb MMHMMaNbHO BO3MOXHOWN.

9.8.4 Harpyska OomkHa cocTosiTb U3 peakTopa (C enesHbIM cepAeyHukoM unn Ges cephedHuka NuBo codeTaHue TpaHcgopMaTopa C PeakTopoMm), WYHTUPYIOWMX eMKOCTel 1

pe3ncTopos, I'IO/J,O6paHHbIX Tak, Ytobbl cobCcTBEHHOE nepexogHoe HanpsXeHne Ha Harpyske ObINIO0 HE MEHEE XKECTKUM, YEM npeacrasiieHHOE B Tabnuue 28.

Tabnuua 28 - HopMupoBaHHble XapaKTepUCTUKN COGCTBEHHOTO NEPEXOAHON0 HaNPsHKEHNA Ha Harpyske Nnpu OTKINOYEHUM ToKa LUYHTMPYIOLLEro peakTopa

HomunHanbHoe
HanpshkeHue, kB

XapaKTepI/ICTVIKI/I cobCTBEHHOTO nepexogHoro HanpsaxeHuA (B COOTBETCTBUUN C PUCYHKOM

4)

HanpsbkeHune 77, KB

BpemMA i;, MKC

npu HOPMUPOBAHHOM TOKE

npn MMHMMaribHOM TOke

OTKIMIOYEHUSA OTKIMIOYEHUSA
110 195 97 172
150 232 114 202
220 390 166 295
330 560 202 359
500 813 243 432
750 641 294 521

Kpusas MNBH nmeeT chopmy (1-cose).

U, =Ugp~/2/3°1% 3HaYeHWs 13 onpe/ieneHsl Mo CPeAHEMy 3HaueHMo eMKkocTh Harpyski 1750 nd® ans
BbIKMtovaTenei ¢ i, < 220 kB n 2600 n® - ona seikniovatenen ¢ 7, > 220 kB.
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BblkntoyaTenb UcnbIThiBalOT B COOTBETCTBUM C 6.9.2 npuv AByX 3HA4YEeHUAX TOKa:
- HOPMNPOBAHHOM TOKE OTKITHOHYEHUA;
- MMHUMalnbHO AONYCTUMOM TOKe.

9.8.5 |_|pl/l TPEXNONMIOCHbLIX UCMbITAHNAX UCNbITaTeNbHOE HanpsXeHne, USMepeHHoe Mexay (*)a3aMM B MeCTe YyCTaHOBKU
BblKIto4aTenAa HenocpeacTtBeHHO nepen oTkni4YeHnem, oJKHO ObITb paBHO Uﬂ.p'

Mpu oOOHOMOMKCHBIX NabopaToOpHbIX WCMbITAHUSIX HaMpshKeHUe, U3MEpPEeHHOe B MeCTe YCTaHOBKM BbIKMYaTeNs
HenocpeaAcTBEHHO nepes OTKMoYeHUeM, JOMKHO BbITb paBHO Usp ! NER

9.8.6 Kak npu TpexnonocCHbIX, Tak W MpuM OAHOMOMIOCHBIX WCMbITAHUAX BbINOMHAT 20 OTKMAYEeHMW uUenn C
HOPMMPOBAHHbLIM TOKOM M 20 OTKMOYEHUI LEenyM C MUHMMarnbHbIM TOKOM C UHTEpBanamu uameHeHus dasbl Toka B MOMEHT
pa3MbIKaHWsi KOHTAKTOB OKOMO 9 3NeKTPUYECKMX rpadycoB - MPU TPEXMOMIOCHBIX UCMbITaHUAX M Okono 18 anekTpuyeckux
rpagycoB - Npy OOHOMOMOCHBIX UCTIbITAHUSX.

B cnyyae ogHOMOMIOCHBLIX UCMbITAHWMIA AOMOSTHUTENBHO MPOBOAAT UCMbITAHUS NPU MUHMMAanbHOM TOKE; AOMKHO ObiTb
caenaHo 18 OTKMHOYEHMI NPU TeX 3HAYEHMAX ANUTENBbHOCTU OYrW, MPU KOTOPbLIX MMENN MECTO MOBTOPHbIE 3aXuUraHust Oyru.
LLlecTb onbITOB NPOBOAAT MPW TOW ANMUTENBHOCTW OYTW, NPU KOTOPOW HanpsiKeHne NoBTOPHOTO 3aXUraHus w,, (CM. pUCYHOK 15)
6bINo0 HaMBOMbLUUM, LLIECTb OMbLITOB - NPY YBENUYEHHON ANUTENBHOCTU AYrK, NOMNYyYeHHON B pe3ynbraTe CcMeLleHus asbl Toka
B MOMEHT pa3MblKaHUS KOHTAKTOB Ha 9 aMneKTpU4eckux rpagycoB Hasag, U LeCTb OMbITOB - MPU YMEHbLUEHHON ANUTENBHOCTU
ayru, nonyyeHHon B pesyrnbraTe cMelleHUs dasbl Toka B MOMEHT pa3MblKaHUS KOHTAKTOB Ha 9 3neKTpuyecKux rpagycos
Bnepea.

HanpaxenWe u

HanprsxeHue
= /ua WETONIMES NATANAR
=TT T
=] 's'zg
£ 3
=
I \ -
3 \/ Bpeamn !
:‘E
g - aMmnnutyaa (.ba3HOFO BO3Bpallawuwieroca HanpsaxXeHnda OTHOCUTESNTIbHO 3eMIu, Hy - HanpgaxXeHne Ha pgyre

BbIKNtOYaTenNs; iy, =y tu, - HaANpsikeHne B MOMEHT Cpe3a TOKa OTHOCWUTENIbHO 3eMNu; i, - MUK NepeHanpsXkeHnsa
OTHOCUTESIbHO 3E€EMJTN, BbI3BAHHOIO CPE30M TOKA, i,,,. - MUK BOCCTaHaBNMBAKOLLEroca Hanps>XeHna OTHOCUTENbHO 3EMITN; Uy -
MaKkcumarnibHoe nepeHanpaXeHne OTHOCUTENIbHO 3eMIn (paBHO Uy WIN u,,., €CINN HET NOBTOPHbIX 3a)KVII'aHV|l7|); H, -
MakcMmMmanbHOE M3MEHEHWE HanpsXXeHnsa npu NOBTOPHOM 3aXuraHww; w,, - HanpsbkeHne Ha BblKnoYaTene npu noBTopHOM
3aXUraHuun; i, - NMK BOCCTaHaBIIMBAIOLLIEroCA HanpsAXXeHns Ha BblKItovaTterne

PucyHok 15 - MepexoaHoe HanpshkeHe Ha Harpyske Npyu o4HOMOSIIOCHOM OTKITIOYEHMM LIYHTUPYIOLLEro peakTopa

Ecnu B pexvme Npu OTKIIOYEHUN MMHUMASIBHOTO TOKA He GblNo MOBTOPHLIX 3aKWraHuidi, TO B CEpUM OOMONHUTESbHbIX
OZHOMOJSOCHBIX UCMbITAHUIA LECTb OMNbITOB A0MKHO GbiTb NPOBEAEHO NPU MUHUMAbHOM BPEMEHU AYrU, WECTb ONbITOB - Mpw
YBEJIMYEHHOW ANUTENBHOCTU AYrU, MOMyYeHHOW B pesynkTaTe CMeLLeHUst ¢hasbl Toka B MOMEHT pa3MblKaHUS KOHTaKToB Ha 9
3MEeKTPUYECKMX TPafycoB Hasafd, U LeCTb OMbITOB - MpW Nnodave KoMaHAbl Ha OTKIOYEHWE MO3Ke, YeM NMPU MUHUMASIbHOM
BpeMeHM Oyrv Ha 9 aneKTpUYeCcKnX rpagycos.
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9.8.7 TpKu WCNbITAHWSIX PErucCTPUPYIOT Ha OCUMMSiorpaMMe MM C MOMOLLbIO APYrMX MeTodoB, oGecnevuBatoLmx
HeobxoaMMyIo TOYHOCTb M pasBepTKy, criedylolye napameTpsbi:

- baszHOe HanpsKeEHNE CO CTOPOHbI UCTOYHMKA NUTAHWS;
- HanpshkeHWe Ha BbIKNoYaTene;

- hasHoe HanpskeHne Ha Harpy3ke (peaktope);

- TOK Yepes BbIKnovaTenb.

3anucu HanpsXXeHna OOJIKHbl NO3BONATbL onpeaenntb 3Ha4YeHuA crnegyruwnx BenmnynH (CM. PUCYHOK 15), KOTOpble
OOJSMKHbI ObITb npuBeaeHbl B MPOTOKOME NCTbITAHWUIA:

Bn = NPUHYANTENBHBINA MUK HANPSXKEHUS UCTOYHUKA NUTAHNSA OTHOCUTESTbHO 3eMiu;

il

in - Ha4darbHOE Hanps>XeHne B MOMEHT Cpe3a TOKa,

i, - MIMK BOCCTaHaBMNNBAIOLLErocs HanpshkeHus (ecnv oH bonee wu,,,);

mr

i, - Hanps>XeHne Ha BblKntovaTene B MOMEHT NOBTOPHOIO 3aXXuraHns nnn I'Ip060ﬂ.

Mo cornacoBaHuto Mexnay wu3rotoButenem u n0Tpe6|/|TeneM TAaKKe YKa3blBalOT TOKM Cpe3a U KpuBble HapaCTaHUA
SJ'IeKTpI/I‘-IeCKOIZ NPOYHOCTU MEXOY KOHTaKTaMW BbIKITKO4YaTenA.

YkasaHHble napamMmeTpbl N XapakTepUCTUKM UCNONb3YHOTCA And OLUEHKU nepeHanmeeHVlVl B Cliydae TMnpUuMeHeHua
peaKkTopoB, XapaKTepUCTUKM KOTOPbIX OTIN4aKTCA OT I/ICI'IbITyeMOIZ Harpy3ku. MeToguka TakoM OLIEHKM HACTOSILLMM
CTaHOapTOM He paccMmaTpuBaeTCA.

9.8.8 Bblkntouatenb cuuTaroT BblAEepXaBLWMUM WUCNbITaHNA Ha OTKIMKYEeHMEe TOKa LWYHTUPYyWLWero peakTtopa, eciu
BbIMNOJTHEHbI CrieayrLuwne ycrnosua:

a) BblKIto4aTernb OTKITHOYNIT TOK peakTopa BO BCEX OMNbITaX;

6) BO BpeMsi BbIMOMHEHUS BCEX WCMbITATENbHLIX PEXUMOB He HabMAanocb BHELUHMX MPU3HAKOB OTKIMOHEHUs OT
HopMarnbHOM paboTkl BbIKMOYATENS, Yka3aHHbIX B 9.6.2.6;

B) nocre NCNbITaHNN COCTOSIHME BbIKNKOYaTeNs COOTBETCTBYET Ccriefylmnm Tpe6OBaHVIF|MZ

- onepauun BKIMKOYEHUA N OTKITIOYEHUA BbIKIKO4YaTena npm OTCyTCTBUKU TOKa B €ro rmaBHOM Uenn nponcxogAaT ncnpaBHO.
CobcTBEHHOE BpemMA BKIMIOYEHUA N BpEeMA OTKINIOYEHUA BbIKIo4aTend He U3MEeHUITUCb CyWeCTBEeHHO MO CpaBHEHUK C UX
3HaYeHUAMM 40 UCMbITaHUMN. ,D,J'IH KOHTPOA BpeMeH Cpa6aTbIBaHVIF| nocne UcnbiTaHUN SOSMKHbI ObITb BbINOSHEHDI onepauunn
BKIMIOMEHNST U OTKNIOYEHMs1 6e3 Toka (XOJ'IOCTbIe onepau,vu/l), onpeneneHbl COOCTBEHHbIE BpeMeHa BKITHOYEeHUA N OTKIHoYeHUd
Nnpu HOMUHAlrNIbHOM HanpAaXeHnn Ha 3aKuMax 3J1IeKTPpU4eCKnx yCTpOVICTB npuneoaa;

- COCTOdAHME TrJaBHbIX KOHTAaKTOB (onnaBneHme NOBEPXHOCTN, KOHTAKTHOE [OaBlieHue, CBOﬁO,D,a I'Iepep,BI/I)KeHI/IFl)
obecneunBaeT BO3MOXHOCTb ONUTENbHOIo NponyckaHnA 4epe3 HUX TOKa, paBHOro HOMMUHalrllbHOMY;

- npu pa360p|<e 1 OCMOTpE BbIKITKO4aTesd nocne McnbiTaHWn YCTAHOBJ1€HO, YTO NOBTOPHbIE 3aXXUraHn4a Oyrn nponcxoguinm
TOJIbKO MeXay AyroraCutesibHbIMU KOHTakTaMu, OTCYTCTBYHOT Cliebl BO3HUKHOBEHUA YT Ha HE NpeHa3Ha4YeHHbIX 514 3TOro
3NeMeHTax BbIKI4YaTen4d.

9.9 UCTbITAHUA HA PAOVUOINMOMEXU

9.9.1 CooTtBeTcTBME BblkNoyaTens TpeboBaHusM 6.10 npoBepsloT MEeTOAOM HEMNOCPEACTBEHHOIO M3MEpEeHUus
HanpsHKeHUst paanonoMex.

9.9.2 WcnblTaHMs NpoBOAAT Ha OOHOM MOSIKOCE BbIKMAYATENS MPU BKIOYEHHOM M OTKMAKOYEHHOM nosioxeHusix. Bce
BCMOMOraTterbHble YCTPOWCTBA, BNUSIIOLLME Ha pagMomnoMexu, Hanpumep LWYHTUMPYHLWME KOHAEHCATOopbl, Konbua Ansi
BblpaBHMBaHWNS pacrnpeaeneHns HanpsikeHusl, NPOBOAHMKN BbICOKOTO HanpshKeHUs!, LOMKHbI OblTb YCTAHOBIEHbLI HA MoOnoce
BbIKJ1tOMaTENS.
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McnbiTatensHoe HanpsaxeHne npuknaabisatoT crnegyoumm o6pa30M:
- BO BKJ1HOME€HHOM MOJI0OXEeHUU - Mexxay BblBOAaMU N 3a3eMJ1E€HHbIM OCHOBaHUEM;

- B OTKJ1IIOMEHHOM NOJIoXEeHUn - mexxgy oaHM BbiIBOAOM 1 BTOPbIM BbIBOAOM, COEANHEHHbIM C 3a3eMJ1IEHHbIM OCHOBaAHNEM;
€CInn BbiKNo4aTesNb MMeeT HECUMMETPUYHYIO KOHCTPYKLUWUIO, TO UCNbITaHNA NPOBOAAT NpU noaadvye Hanps>XeHua cHadana Ha
OAWH BbIBOA, 3aTEM - HAQ BTOPOMW.

Kopnyc, ©ak, ocHOBaHue n apyrune HopmMarnbHO 3a3eMIieHHble YaCTu OOJKHbI ObITb npucoegnHeHbl K 3emMne. Heobxoanmo
NPUHATL MeEpbl, 4TOOblI M3GEXaTb BMMAHUSA Ha n3MepeHna 3a3eMreHHbIX U He3a3eMJTeHHbIX 00beKToB, pacnofioXXeHHbIX
BONM3M BbIKMOYaTENS, @ Takke UCNblTaTeNbHON K N3MepUTENbHONM Lienu.

BbikntoyaTenb AOMKeH BbiTb CyXMM M YMCTbiM. Ero Temnepatypa gomkHa ObiTb NpuBnvanTenbHO paBHa TemnepaTtype B
MoMeLleHn, B KOTOPOM MpOBOAAT ucnbiTaHue. lNepen npoBedeHMEM WCMbITAHUA Ha pPaguMornoMexyu B TedyeHue 2 Y
BbIKMoYaTesb He credyeT noAasepraTb UCMbITAaHUAM 3NEKTPUYECKON MPOYHOCTM U3ONALIMN.

WcnbiTaTenbHasa Uenb He AOMKHA GblTb UCTOYHUKOM pPafMONoMeX, 3Ha4YeHWsi KOTOPbIX MPEeBbLILAT yKasaHHbIE HIKe.
CxeMa ucnbiTaTenbHON Leny npuBeaeHa Ha pUcyHke 16.

35 14

F - UNLTP; Af - U3MepUTerNbHbI Gnok; E; - 9KBMBaNeHTHOE COMPOTMBIIEHWE, COCTOSsILLiee U3 COMpOTUBREHUS &,
COeAMHEeHHOro nocnefoBaTenbHO B KOMOMHALMM C CONPOTUBREHNEM R,, COEOMHEHHBIM C 3KBUBANEHTHBIM COMPOTUBIEHUEM
N3MepUTENbHON YCTaHOBKM; Z, - MOXeT OblTb KOHOEHCAaTOPOM WM Lienbto, COCTOsLEN U3 KOHAeHcaTopa W WHAYKTUBHOM

KaTyLUKM, CcOoedMHEeHHbIX nocrnenoBaTtenbHO; 7, - MHOYKTUBHOCTb, UCMNOJMib3yeMada O5id WYHTUpOBaHUA TOKOB I'IpOMbILIJJ'IGHHOI?I
4YacCTOoThbl U ANA KoMneHcauunn napa3|/|TH0|7| €MKOCTU npun VISMepVITeJ'IbHOIZ 4yacToTe

PucyHok 16 - Cxema uenu ans u3amepeHuii HanpskKeHus paguornomex

MameputenbHas Lenb [OmMKHa ObITb HacTpoeHa Ha 4actoty (0,5+0,05) MIu. [donyckaeTcs mcnonb3oBaTb M gpyrue
YacToTbl B guanasoHe ot 0,5 4o 2 Ml'u. PesynbTaTbl UISMEpPEeHU BblpaXatoT B MUKPOBOSbTaXx.

3HayeHne NonHOro CoONpOTUBMEHUS UCMbITAaTENBHOM Lienu JOMKHO ObiTh B Npegenax ot 30 go 600 Om. da3oBbIli yron He
OOIMKeH npeBbiath 20 3MeKTpUYecKnx rpagycoB. JKBMBANEHTHOE HaMNpsbkeHWe paguonomMex, otHeceHHoe k 300 Om, moxeT
ObITb BBIMMCINEHO, Mpeanonarasi, UTo M3MEPEHHOE HanpsbkeHWe NPsiMO NMPOMOPLMOHANBHO CONMPOTUBMEHUIO, 3a UCKITIOYEHMEM
UcnbITyeMbix 06pa3LoB OONbLIOK EMKOCTU, AN KOTOPbIX NOMpaBka, BHECEHHAs HA OCHOBAHUU 3TOrO NPEeAnonoXeHns, MOXeT
oKasaTbCs HeToYHOW. [oaToMy Anst 6akoBbIX BbIKMOYATENEN C BBOA4aMM pekomeHayeTcs conpoTusnerHve 300 Om.

dunbTp F [OOMKEH WMMETb BbLICOKOE TMOMHOE COMPOTUBIIEHWE HA YacToTe W3MepeHusi, 4Tobbl He LIyHTUpPOBaTb
COMPOTUBIEHNE MEXZY MNPOBOAHMKOM BbLICOKOTO HamnpshkeHuss M 3emnen. OunbTp Takke CHUXaET UUPKynupylolive B
UCMbITATENbHON Lenu paamMovacToTHblE TOKW, reHepupyemMble TpaHCOPMaTOPOM BbICOKOrO HanpsXKeHUs UMM BO3HUKLIME OT
NMOCTOPOHHUX MCTOYHUKOB. 3HAYE€HNE ero NosIHOro COMPOTMBIIEHUS OOIMKHO HaxoanTbes B AnanasoHe ot 10000 go 20000 Om
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Ha M3MepuUTenbHONM YacToTe.

CooTBeTcTBYylOLLME CPEeACcTBa AOMKHbI o6ecneynmBaTh YpOBEHb BHELUHero ¢oHa paauoriomex (YpoBeHb pagvonomex,
BbI3BAHHbIX BHELIHUM MOfeM U TPaHC(OPMaTOPOM BbICOKOTO HanpsPkeHWs B MPOLEcce HaMarHWYmBaHusi Mpu MoSIHOM
UCTbITATENbHOM HanpshKeHWM) No MeHbluel Mepe Ha 6 Ab u, npeanoyTuTensHo, Ha 10 OB HWKe HOPMUPOBaAHHOIO YPOBHS
paamornomex UCMbITYeMoro BblKnioyaTens.

Tak kak Ha YpOBEHb paguornomMex MoryT BIiUATb BOJIOKHaA UNKU Nblfib, ocedalollad Ha U30NATopax, OonyCcKaeTca nepen
npoBegeHneM UCNbITaHU NPOTUPAaTh U30NSATOPbLI YACTOM TKaHbIO.

Bo BpeMs ucnbiTaHuii criegyeT 3anucbiBaTb MeTeoporsiormveckue ycnoeusi. OTHOCUTENbHasi BNaXKHOCTb BO3gyxa Mpu
NpoBeaeHUN NCMbITAaHUA He foMmKHa npeBbiwaTb 80%.

McnbitaHns NPoOBOAAT NO METOAMKE, NPUBELEHHON HUXE.

HanpsikeHne, paBHoe 1,1 Uﬁ_pfﬂﬁ, NpUKNaabiBaloT K MOSOCY BbIKMOYaTENs U BbiAEPXUBAOT B TeyeHne 5 MuH. 3aTem
HanpsbKeHWe CHKalT cTyneHsmu o 0,3 Uﬂ_pfﬁ,@, CHOBa MOBLILLIAIOT CTYNEHAMMU 40 NepBOHAYanbHOro 3Ha4YeHUs U, HakoHel,

CHWXaloT cTyneHsimmn o 0,3 Uﬂ_phﬁ. AMNAUTYABI CTYNEHE! HaNpskeHUs [OMKHbI ObiTb NpubnmuantensHo 0,1 T, -3

Ha kaxxgon cTyneHu NpUnoXeHHOro HamnpshkeHUsi TPOBOAST M3MepeHMe pagnornomMex.
PesynbkTaThl, NMonyYyeHHble B MOCNeAHE CEPUM CHKEHUS] HanpshKeHWsl, NPeacTaBnsaioT B BMAE rpaduka 3aBUCMMOCTU

YPOBHSI paguonoMeX OT MPUIIOKEHHOro HanpshkeHusi. [MornydYeHHasi TakuM 0OOpasoM KpuBasi SIBMSIETCA XapakTepuUCTUKOM
pagnonomex BbIKMoYaTens.

Bobikntoyatenb CUMTAKT BbIAEPXABLUMM MUCMbITAHWUS, €CMYA YPOBEHb pagvornoMex npu HanpsbkeHun 1,1 Uﬂ_pfﬁ He
npesbiwaeT 2500 MkB.

9.10 UCMbITAHUA HA YCTOMYMBOCTb K KIIMMATUYECKMM BHELUHMM BO3OEWCTBYIOLLUM
®AKTOPAM

9.10.1 UcnblTaHnss Ha YCTOMYMBOCTb K KIIMMaTUYEeCKMM BHELUHMM BO34EWCTBYHOLWMM daktopam nposoaat no [OCT
16962.1 c yyeTtom TpeboBannin TOCT 17412 ona BbikNo4aTenen B knumatmdeckom ncnonHeHumn X n YXIJI.

9.10.2 UcnbiTaHMA Ha BO3OEACTBUE BEPXHEro U HWXKHero 3Ha4yeHUMW Temnepatypbl BHelWHeW cpeabl npwu
aKcnnyarauum

9.10.2.1 O6wme TpeboBaHus

McnbiTaHna Ha Bo3gencreue BEepXHEro n HWXHero 3Ha4YeHUn TeMnepatypbl cpeabl MNMpu 3Kcnnyatauun npoBOOAT B
KamMepax Tenna un xonoga 0e3 Toka B rnMaBHOWM Lenu BbIKovaTens.

Yucro wu pacnofioXkeHne TOo4YeK, B KOTOPbIX MpoBOOAT U3MepeHue Temnepatypbl, cnocob yCpeOoHEeHUA U3MepeHHbIX
3HaYeHUn TemMnepartypbl yKa3blBalOT B NporpamMmMme 1 npoToKose MCMbITaHWMNA.

[ns BbikntoyaTenen TPEXNOJIIOCHOIo UCNOJIHEHUA C TpemMA nonkcamn B obuem KOXyXxe u ans BbIKMOYaTenen c
(t)yHKLI,MOHaI'IbHO 3aBMCUMbIMM MOMOCaMK, UMELUMK 00LWLMIA npueon, cnenyeTt npoBoAnUTb TPEXNOJICHbIE UCMbITaHUA. Onsa

apyrux BbIKMtovaTenemn AonyckaeTtcd nposegeHmne ogHOMOJIHOCHbIX NCMbITaHUN.

Ecnu pa3mepbl ncnbiTaTenbHOM KamMepbl HE MO3BONAOT pa3MeCTUTb B HEen BbIKNOYATENb UMM NONKOC BbIKMOYATENS, TO
[onyckaeTcd ncnblTbiBaTb o6pa3eu, BbIKMNtoYaTeNs, UMELLMIA:

- YMEHbLUEHHYI0 ASIMHY M30NSALUM OTHOCUTENBHO 3EMNU;
- YMEHbLLUEHHOE paccTosiHUe Mexay nonocamu;
- YMEHbLLUEHHOE YNCNo Moayre.

I'Ile 39TOM YyCIoBUA pa6OTbI ncnbiTyemoro o6pa3ua B 4aCTWU BbIMOJIHEHUA MeXaHU4YeCKnX onepaumﬁ He AOMMKHbI ObITb
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obneryeHHbIMM NO CpaBHEHUIO C HOpMalibHbIMU YCI1OBUAMMW.

ﬂOI‘IyCKaeTCH MCMbITbIBaTb B KIMMaTUYECKON Kamepe KpynHble CGOpO‘-IHbIe e4NHNUBI BbIKMOYaTenss C NPOBEPKON UX
CMOCOOHOCTM BbIMOSHATL MEXaHUYECKNE onepauuun.

NS BbIKNtoyaTenen kateropmmn pasmelleHns 3 ¢ HWKHUM npeaernomM Temnepatypbl MuHyc 5 °C npoBedeHWe UCTbITaHwii
Npv HYWXKHEM Npeaene paboyer TeMnepaTtypbl He TpebyeTcs.

BelkntovaTtenb cUMTaOT BbIAEPXKABLUMM WUCMbITAHWUS Ha BO3[AENCTBME BEPXHErO WM HWXKHErO 3Ha4YeHUn Temnepartypbl
BHELUHEWN cpebl Npu aKcnnyaTauun, ecnym OH cooTBeTCTBYET TpeboBaHnam 9.2.4.4. Ma30Bble BLIKMHOYATENN OOMKHBI TAKKe B
YacTu repMETUYHOCTI COOTBETCTBOBaTbL TpeboBaHmam 9.10.2.2, nepeumncnenue r) n 9.10.2.3, nepevmcneHme r).

9.10.2.2 NcnbiTaHna Ha BO3OENCTBMNE HIDKHENO 3HAYEHUst TeMnepaTypbl BHELLHEN cpeabl NpU aKkcnnyaTauum

Mcnbitanns NPOBOAAT NPW BKIMOYEHHbIX NOOrpeBaroLLmnX YCTPOMNCTBAxX B COOTBETCTBMM C YKa3daHUAMW IKCyaTaLlMOHHbIX
[OOKYMEHTOB.

MocnepoBaTenbHOCTL  BLIMNOMHEHUA WCMBITAHUA B 4YacTU  U3MEHEHWsI TeMmnepatypbl, BbINOJIHEHNA MeXaHU4eCKUX
orepauuin, NpoBepPKN repMeTUYHOCTU JOSTKHA COOTBETCTBOBATL NPUBELEHHON HUXE:

a) MCMbITYEMbIN  BbIKNOYaTENb AOSMKEH ObITb oTperynumpoBaH B COOTBETCTBUM C TEXHUYECKMMU OOKYMEHTaMU
N3roToBuUTeENA;

6) MexaHU4YecKne XxapaKkTepucTuku BoikntoyaTens (9.2.2.1) onpegensiioT nNpu TemnepaType OKpyxatoLlero Bosgyxa 7, B
npeaenax (20+5) °C. a3oBble BbIKMOYATENN UCTLITLIBAIOT HA FEPMETUYHOCTL BO BKITIOYEHHOM MOSOXEHWM;

B) NPV BKIIIOYEHHOM BbIKIlOYaTeNie TeMrnepaTypy BO3Ayxa CHUXKaKT 4O HOPMUPOBAHHOMO 3HAYEHUS HUXKHEN TemnepaTypsl
BHELUHeW cpefbl MpW aKcrnyatauuu T,,.. Mpn 3TOM 3HavyeHuu TemnepaTypbl BblKnioyaTesllb BblIAEPXKMBAOT BO BKMHOYEHHOM

NonoXeHun B TedeHne 24 y;

F) B TeueHme 24 4, noka BblKMoYaTENb HAXOOUTCS BO BKITOYEHHOM MOMOXEHUN, npoBOAAT, €CI BO3AMOXHO, UCMNbITaHME Ha
repMeTn4yHOCTb ra3oBOro BbIKIHO4YaTend. D,OI'IYCKaeTCﬂ NnoBbIWEHNE pacxoda rada Ha yTe4ks, HO npu 3TOM OOJTKHbI ObITb
BbIMNOJTHEHbI CrieayrLuwne ycrnosua:

- pacxoA rasa Ha yTe4yku AOIMKEH CHU3UTbLCA A0 NepBOHaYalnbHOro 3Ha4yeHud, Korga TemnepaTypa OKpy»KaroLlero so3gyxa
MOBbICUTCA OO0 T,

- pacxof rasa Ha yTeudku Bo3pacTaeT He Gonee 4yem B Tpu pasa - Npu MOHMKEHUN TemnepaTtypbl 40 MUHYC 45 °C, n He
bornee 4YeMm B LIECTb pa3s - NPV NOHWXKXEHUN TeMnepaTypbl 40 MuHyc 60 °C;

,El,) nocne BblOEPXKW BbIKIo4YaTena B Te4dYeHue 24 y npu tTemnepartype TH BblKMOYaTeNb OOMKEH OblTb OTKITOYEH U

BKIO4EeH nNpu HOMMUHalbHbIX 3Ha4YeHUAX HanpaXeHuna wu pa6oqero JaBneHus ¢ perncrpaumen COBCTBEHHbIX BpemMeH
Cpa6aTbIBaHMFI 1, eCnn BO3MOXXHO, CKOPOCTEN CpaﬁaTblBaHMH;

e) YCTPOMCTBA NogorpeBa BbIKNOYaTesNs, B TOM YMCie aHTUKOHAEHCaLUMOHHbIe NoAorpeBaTenn, OTKITYaloT Ha ABa vaca.
B TeueHune atoro WHTepBarna BpeMeHW ON4 rasoBblX BblKtovaTenen OonyckaeTcs NosiBlieHWe CurHana CHUXeHUs OaBrieHus
rasa, HO He [OOJIKHbI CpGGaTbIBaTb ycTpouncTBa 6J'IOKI/IpOBKVI pa6OTbI BblkNntovatensa. B koHue atoro MHTEepBajla BpeMeHU
BblKIto4aTeslb AOJKEH OTKMKYUTBCA NO KOMaHae npu HOMUHaNbHOM HanpsaXeHun un pa6oqu JaBrneHun ¢ perucrTpauuen
COOCTBEHHOIO BpeMeHN OTKITIO4YEHNA U, eClTlh BO3MOXHO, CKOPOCTU OTKITHOYEHUA;

)K) BbIKNOYaTENb OCTAETCHA B OTKIMOYEHHOM MOMOXEHWMN B TEYEHNE 24 4 npu Temnepartype 7,

n) B TeYeHne 24 4, Noka BblKMoYaTenb HAXOAUTCA B OTKITIOYEHHOM MOJIOKEHWUM, NPOBOAAT, €CNU BO3MOXHO, UCMbITaHue
Ha repMeTUYHOCTb ra3oBOro BbiKMoYaTens. [JonyckaeTcsl NoBbieHWEe pacxofa rasa Ha yTeuYku NMpu BbINOMHEHWUU YCIOBUM,
yKa3aHHbIX B NEPEeYUCIIEHNM T);

K) B KOHLEe 24-4acoBoro nepuoga BbIiNoNHAKT 50 onepauunin oTknoveHns n 50 onepauuin BKIOYEHUS, B TOM 4ucne Tpu
umkna BO, npy HOMWMHaNbBHOM HanpsbkeHUM u pabouyem fasneHun. Mexay onepaumsaMu WAM UUKNaMU BbiAEPXKUBAOT
uHTepBan - 3 MuH. B nepBbix onepaumax perncTtpmpyroT cOGCTBEHHbIE BpeMeHa cpabaTbiBaHUS U, €CNN BO3MOXHO, CKOPOCTH
OTKMoYeHus. 3aTteM BbIMONHAKT Tpy umkna BO 6e3 npegHamepeHHOM BbIOEPXKKM BPEMEHW W OCTamnbHble onepauuv
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BKITHO4HEHNA U OTKIMIOYEHUA;

n) TemnepaTtypy BoO3[yxa MOBbIWAT A0 T, €O ckopocTbto okono 10 °C/4. B nepuoa nosbilleHWs TemnepaTtypsl
BbIMOMHSAOT OMnepauny BKIMOYEHUS U OTKIIOYEHMS BbIKMOYATENd MpY HOMUHANbHOM HanpsbkeHuu u paboyem OaBrneHum ¢
WHTepBanamu mexxay Humu 30 MuH;

M) nocrne mMOBbILEHNST TemnepaTypbl BbiKMoYaTens OO0 T, MPOBOAAT MPOBEPKY MEXaHWYECKUX XapakTepuCTVK U
repMEeTUYHOCTU BbIKIOYaTENS

9.10.2.3 NcnbiTaHMsa Ha BO3OeNCTBME BEPXHEro 3Ha4YeHUs TemnepaTtypbl BHELLHEN cpeabl NpK aKcnnyaTauum

MNocnegoBaTtenbHOCTb  BLIMNOMIHEHUSA WUCMbLITAHUA B 4acTU WU3MEHEHMUS TeMnepatypbl, BbINOJIHEHNA MEXaHU4YeCKUX
OI'IepaLl,VII;I, NpoOBEPKN repMeTUYHOCTN O0J1KHA COOTBETCTBOBATb I'IpVIBeﬂ,eHHOIZ HWXe:

a) I/ICI'IbITyeMbII?I BblKno4YaTesrnb AOO0JNKeH ObITb oTperynmpoBaH B COOTBETCTBUM C TEXHUYECKMMU OOKyMEeHTaMu
N3roToBuUTENA;

6) MexaHuU4eckne xapakTepuCTUKK BbiKModaTens (9.2.2.1) onpedensioT nNpu TemnepaType okpyxarollero Bo3gyxa 7T, B
npegenax (20+5) °C. MNa3oBble BbIKMOYATENN UCMBITLIBAIOT HA FEPMETUYHOCTL BO BKIMIOYEHHOM MOSOXEHWM;

B) NPV BKIOYEHHOM BbIKMOYaTENE TemnepaTypy BO34yXa MOBbLIWAT [0 HOPMWPOBAHHOMO 3HAYEHUS BEPXHEN
TemnepaTypbl BHELIHEN cpefbl Npu akcnyataumn 7, . MNpu 3TOM 3HaveHWn TemnepaTypbl BbIKMOYaTeNb BbIAEPKMBAOT BO
BKIMHOYEHHOM MOMNOXEHUN B TeYeHue 24 y;

F) B TeYeHue 24 4, noka BbIKNtoYaTeNb HaXOAUTCS BO BKITHOYEHHOM MOMOXEHUN, npoBOAAT, €CIIM BO3MOXXHO, UCMbITaHWE Ha
repMeTn4HOCTb ra3oBOro BblKNK4YaTena. ,D,OI'IyCKaeTCFI noBbllWWEeHNEe pacxoda rada Ha yTe4ku, HO Npu 3TOM [OOJTXKHbI ObITb
BbINOJTHEHDbI creayrLuine ycrnosua:

- pacxoa rasa Ha yTe4dkun goJnkeH CHU3UTbCA OO0 NepBOHa4YaribHOro 3Ha4eHud, Korga teMmnepartypa oKpykatolwero so3gyxa
NOHU3NTCA A0 Ty,

- pacxop rasa Ha yTedku Bo3pacTaeT He Gonee yem B Tpu pasa - Npuv MOBbILEHUM TemnepaTypbl 4O HOPMUPOBAHHOMO
3Ha4eHus1 BEpXHel paboyer Temnepartypbl;

0) nocne BblAEPXKN BbIKMOYATENsl B TedeHne 24 4 npu HOPMMPOBAHHOM 3Ha4YeHUM BepxHen pabouelnt TemnepaTypbl
BblKMOYaTenb OOMKEH ObiTb OTKMIOYEH M BKIKOYEH NPU HOMMHANBHBLIX 3HAYEHUAX HanpsbkeHWst n paboyero AaBrneHus C
perucTpaumen cobCTBEHHbIX BpeMEH cpabaTbiBaHWs U, €Cnv BO3MOXHO, CKOpOCTen cpabaTbiBaHus;

€) BblKMntoYaTeNb OCTaeTCsl B OTKIMOYEHHOM MOSIOXKEHME B TeYeHne 24 4 npy HOPMUPOBAHHOM 3HAYEHUM BEPXHEN paboyen
TemnepaTtypbl;

X) B TedeHve 24 4, noka BbIKMoYaTenb HaXo4WUTCsl B OTKIIOYEHHOM MOSIOKEHWUM, NPOBOAAT, €CIN BO3MOXHO, UCMbITaHue
Ha repMeTUYHOCTb ra3oBOro BbikMoYaTens. [onyckaeTcs NMoBbleHWE pacxofa rasa Ha yTeuYku MpU BbINOSHEHWUU YCIOBUM,
yKa3aHHbIX B NePeYUCIIEHNM T);

n) B KOHUE 24-4acoBOro nepuoga BbINONHAKT 50 onepauunin oTkNYeHns 1 50 onepauuin BKMOYEHNS!, B TOM 4Yucne Tpu
umkna BO, npy HOMWMHaNbBHOM HanpsbkeHUM u pabouyem fAasneHun. Mexay onepaumsaMu WAM UUKMaMU BblAEPXKUBAOT
uHTepBan - 3 MuH. B nepBbIx onepauusx PerucTpupyoT COOCTBEHHbIE BPEMS BKIHOYEHUS U BPEMSsI OTKMOYEHUSA U, ecnuv
BO3MOXHO, CKOPOCTb OTKIMOYEHMS1. 3aTeM BbIMONHAT Tpu umkna BO 6e3 npeaHamepeHHOM BbIAEPKKM BPEMEHU U OCTarnbHbIE
onepauun BKIMOYEHUS U OTKITIOYEHUS;

K) TeMnepaTypy BO3[yxa NOHWxarT 40 T, CO ckopocTbio okono 10 °C/4. B nepuop NOHMKEHUA TemMnepaTypbl BbIMOMHSAOT

onepauun BKMOYEHNST N OTKMOYMEHUS BbIKMNoYaTens npy HOMUHANbLHOM HanpsiXeHun n paboveM OaBrneHuuM ¢ MHTepBanamu
mMexay HuMn 30 MUH;

M) nocrne MOHWXEHUA TemnepaTypbl BblKNoYaTensa OO0 T, MNPOBOAAT MNPOBEPKY MEXaHWYECKUX XapakTepucTUK W
repMeTUYHOCTU BbIKIOYaTENS.
9.10.3 [JonyckaeTcs usMepeHne pacxofa rasa Ha yTeuku npoBoauTb A0 M NOCMe UCTbITaHWI ra3oBOro BbiKNoYaTens Ha
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BO3AENCTBME HUXKHETO M BEPXHEro 3Ha4YeHWin TemnepaTtypbl cpedbl npu 3akchnyatauuu. M3ameHeHue pacxofda Ha yTeuku
ABNSETCA AOMNYCTUMbIM, ECIN MPY NOBbILUEHUN UM NMPU NOHWXKEHWUN TeMNepaTypbl 40 HOPMAaslbHOMO 3HAYEHUs pacxon rasa Ha
yTEYKU BO3BpaLLAETCs K NepBOHaYanibHOMY 3Ha4YEHMIO.

9.10.4 VicnbiTaHNA Ha BO3AEWCTBME HWDKHErO 3HAYEeHUS TemnepaTtypbl BHELWHEW cpedbl Npu TPaHCMOPTUPOBAHUN U
xpaHeHun npoeogat no FOCT 16962.1, TOCT 17412 wnu FOCT 15150 npu kBannmnKaumoHHbIX U TUMOBLIX UCTIbITAHUSX.

VcnbiTaHnio nogsepraroT oTAeNbHbIE 3NeMeHTbl U cOOpoYHbIE eAMHMLbI BbIKMoYaTens, nepedeHb KOTopbiX, a Takke
YTOYHEHHas METoAMKa MCMbITaHUS U KPUTEPUN OLIEHKN PEe3ynbTaToB WCMbITAaHUSA npuBoasaTtcst B TY u (Mnv) B nporpamMmmax
NCNbITaHUN.

9.10.5 WcnblTaHnsi Ha BO3AEWCTBME BEPXHEro 3HAYeHUs TemnepaTypbl BHELUHEW cpedbl Npu TPaHCMOPTUPOBaHUU U
xpaHeHun npoeogat no FOCT 16962.1 unm FTOCT 15150 npu kBannrKaumoHHbIX U TUMOBbLIX UCTMIbITAHUSAX.

VcnbiTaHnio nogsepraroT oTAeNbHbIe 3NeMeHTbl U cOOpPOYHbIE eAMHMLbI BbIKMoYaTens, nepedeHb KOTopbiX, a Takke
YTOYHEHHas METoAMKa MCMbITaHUS U KPUTEPUN OLIEHKN PEe3ynbTaToB MCMbITAaHUSA npuBoasaTtcst B TY u (Mnv) B nporpamMmmax
NCNbITaHUN.

9.10.6 WcnbiTaHus o06Ono4YeK BbIKNOYATENS MMM LWIKAOB MNPMBOAOB HA CTENEHb 3alMTbl OT BHELHMX TBEPAbIX
NpeamMeToB U NPOHMKHOBEHUS BoAbl NpoBoaaT no FOCT 14254,

VcnbiTaHne Ha kannesawuiweHHocTb npoBoadaTt no FOCT 16962.1 (ucnbitaHme 219, metoa 219-1), HO NPU UHTEHCUBHOCTU
aoxas 3 MM/MUH, C ero BO3A4ENCTBUEM Ha KaXKayto CTOPOHY U3AENnsi B TeYeHne 2 4.

McnbiTaHuio noABepratoT BbIKMoYaTesb UM ero 3f1eMeHTbI, ykadaHHble B TY 1 (Mnv) B nporpaMme UCTbITaHWUiA.

lMocne npoBedeHMs 3TOrO MCMbITAHUA Ha YacTsX BbIKMYaATENsl, ykasaHHbIX B 6.12.1.8, He [OMmKHO ObITb cnenos
nonagaHus Boapl.

9.11 HOPMAJIbHbIE 3HAYEHUA KNUMATUYECKUX ®AKTOPOB BHELUHEN CPE[bl NPU UCMbITAHUAX

9.11.1 3a HopmanbHblE 3HAYEHMSA KIMMaTUYECKMX haKTOPOB BHELUHEN cpeabl ANs UCMbITAaHUI, NPOBOAMMbBIX B 3aKPbITOM
NOMELLEHNN, ECIIN OHU HE OnpeaerneHbl B cTaHaapTax unv TY vHblM o6pa3om, NPUHUMAIOT:

- Temnepartypy - nntoc (20+10) °C;
- OTHOCUTENBHYH BNaXXHOCTb Bo3ayxa - oT 45% no 80%;
- aTMocdepHoe fasnenue - ot 84,0 go 106,7 kMa (ot 630 go 800 mm pT.CT.).

9.11.2 [uanasoH TemnepaTtyp OKPY>KaloLLero Bo3dyxa M OTHOCUTENbHOW BMAXHOCTWU AMS MCMbITaHWWA, NPOBOAMMbBIX Ha
OTKPbITBIX NMOLLAaAKaX 1 B OTKPbITbIX KaMepax, He HOPMUPYIOT.

10 TPAHCNOPTUPOBAHUE U XPAHEHUE

10.1 Bbikntoyatenu unm nx 4actu nepeBo3dAT TpaHcnopTom nboro BMaa.

10.2 Ma3oBble BhIKMOYATENW TPAHCMNOPTUPYIOT MPU TPAHCMOPTHOM (MOHMXKEHHOM) M30bITOYHOM AaBneHun rasa (oo 0,05
Mrlla). [JonyckaeTcs rasoBble BblknoyaTenu, apdopoBblie UM NONIMMEPHbIE M30MATOPbI KOTOPLIX HE HaxoAsaTcs nog
JaBrneHneM, TpaHCNopTMPOBaTh NpY AaBfeHUN 3anosfiHeHns rasa.

D,OﬂyCKaeTCFI TpaHCnopTUupoBaHMe MaclndaHbIX BblkntouaTenern 6e3 3anonHeHns X MacroMm.

10.3 Ycnosus TpaHCMOPTMPOBAHMSA BbIKNOYaTeNen B YacTu BO34ENCTBUSA KNUMATUYECKMX DAaKTOPOB BHELLUHEWN cpedbl B
3aBMCMMOCTU OT XapakTepa U 0COOEHHOCTEN ynakoBaHHOW NpoayKumMu u Buga TpaHcnopta - no FOCT 15150.

10.4 B kaxgoe rpy3oBoe MeCTO A0MKeH ObiTb BNOXEH YNAKOBOYHbIM NTUCT, COAEPKALLMIA NepeYveHb YNakoBaHHbIX YacTen.

10.5 YcnoBus xpaHeHus BblkovaTenen B YacTn BO3AENCTBUS KNUMaTMYECKMX (pakTOpOB BHELLHEN cpefbl B 3aBUCMMOCTH
OT XapakTepa 1 0cobeHHOCTe noanexallen xpaHeHuto npogykumm - no FOCT 15150.
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11 YKA3AHUA MO SKCMNYATALIUU

YKkasaHus no akcnnyartaumu BbikniovaTens JomkHbl ObiTb NpUBeaeHbl B PYKOBOACTBE MO 3KCMyaTaumu, BbINOMHEHHOM MO
OCT 2.601.

12 TAPAHTUMN U3TOTOBUTENA

12.1 NsrotoButEnb rapaHTMpyeTt cooTBeTCTBue BblKMo4aTenemn TpeﬁOBaHI/IFlM HacTodlero craHgapTa npu co6mo,qu|/||/|
yCJ'IOBVII;I JKCcnnyaTtaunun, TpaHCnopTupoBaHmna U XxpaHeHnd, YCTaHOBJ1€HHbIX HACTOALWLMM CTaHOapTOM U TY.

12.2 MapaHTUWHBIA CPOK 3KcnnyaTauum - ABa roga. [apaHTUWHBIA CPOK 3KCnnyaTauuu WMCYUCNAT CO AHS BBOAAa
BbIKMO4aTens (NpMBoAa) B aKCnyaTauuto, Ho He no3gHee 30 Mec co AHSA NOCTYNNEHMS NMPOAYKUMM Ha NpeanpusitTue.

MpunoxeHue A
(cnpaBoy4HOe)

TEPMUHbI N ONPEOENEHUA

B HacTosiLem cTaHAapTe NPUMEHEHbBI crieaytoLLmMe TEPMUHBI C COOTBETCTBYHOLLMMU onpeaeneHnsMu:
A.1 O6wue noHATUA

A.1.1 KaTeropusa pasmMelleHunn: XapaKTepVICTI/IKa MecTa pas3meLlleHnsa BblKno4aTens COOTBETCTBYHOLLEro
KIMMaTn4eCKOoro NCNoJIHEeHUA NMpu aKkcniyartauun.

A.1.2 knumaTu4yeckoe ucnonHeHune: COBOKYNHOCTb TpeOOBaHWIA K KOHCTPYKLMU BhIKMOYATENS B 4YacTM BO3L4ENCTBUS
KnuMmaTuyeckux akToOpoB BHEWHEeW cpedbl U WX HOMMUHANbHbIX 3HAYEeHUMW [Ons 3JKchnyatauuu B npegenax gaHHoW
reorpadou4eckon 30Hbl, TPAHCMOPTUPOBAHUS N XPaHEHMS!.

A.1.3 HOMMHanNbHbIE 3Ha4YeHUs1 KNnMMaTu4veckmnx dpakTopoB BHelwHen cpeabl: Mo TOCT 15150.

A.1.4 TemnepaTypa BHelwHen cpeabl npu akcnnyataumun: Mo FTOCT 15150.

A.1.5 anekTpunyeckas ceTb ¢ U3onupoBaHHoM HenTpanbto: 1o TOCT 1516.3.

A.1.6 anekTpuyeckas ceTb ¢ 3azemneHHon Heutpanbto: Mo TOCT 1516.3.

A.1.7 koacbcpuumneHT 3ambikaHnA Ha 3emnio: Mo [OCT 1516.3.

A.1.8 nepeHanpsikeHue (B ceTu): Jlioboe HanpsbkeHne mexay oaHon has3on 1 3eMnen unu mexay dasamu, umetoLlee
3HayeHue, NpeBhbILLakoLLIee COOTBETCTBYOLWMIA MUK HanbonbLuero paboyero HanpshkeHuss 06opyaoBaHuUs.

A.1.9 TOK KOPOTKOro 3ambikaHusA: 11060l TOK, NMPEBbILIALLNA HOMUHAMBHbIA, NOSBASIIOWMIACA B pe3yrnbraTte KOPOTKOro
3aMblKaHusl, Bbl3bIBAEMOTrO NOBPEXOAEHMEM UNN HENPAaBUIbHBLIM COEANHEHNEM B SNIEKTPUYECKON LIEMW.

A.1.10 HeypaneHHoe KoOpoTKoe 3aMbikaHue: KopoTkoe 3aMblkaHue Ha BO3AYLWHOW JIMHUM Ha KOPOTKOM, HO
CYLLLECTBEHHOM PacCTOSHUM OT BbIBOJOB BbIKMOYaTENS.

I'Ipmmeanme - Kak npaBuno, 3ToO paCcCTodHMe CoCTaBnAeT He ©onee HeCKONbKNX KUITOMETPOB.

A.1.11 ycnoBusa paccornacoBaHusi a3: AHopmasnbHble YCOBUS B LIENU, BO3HWKaOLWME Npu notTepe unm oTCyTCTBUM
CYHXPOHM3Ma MEeXAY YacTsAMU 3MEeKTPUYECKON CeTU C pasHbIX CTOPOH BhIKMOYaTENS, NPU KOTOPbIX B MOMEHT ONeprvpoBaHns
BbIKMOYaTens ¢oasoBbil Yyron Mexay BpallallMMUCS BEKTOpaMU, NPEACTaBNSALWUMN SMEKTPOABUXKYLLME CUMbl Ha 06eunx
CTOpOHaXx, NpeBbILLaeT HopMaribHoe 3HayeHe u MoXeT JocTUrHyTb 180° (NnpoTmBodpasa).

A1.12 npsAMmoe ucnbiTaHue Ha KOMMyTaLuMOHHYHO cnocobHoCTb: VicnbiTaHne Ha KOMMYTauUMNOHHYIO CI'IOCO6HOCTb, npu
KOTOPOM BC€ uUChbiTaTesribHble NapamMmeTpbl - HanpaXeHue nepen BKIH4YeHUeM, TOK, BOCCTaHaBnMBawLleecd HanpaxeHue -
nony4yarwot OT OAHON0 MUCTOYHMKa MOLUHOCTU; TakMM UCTOYHUKOM MOXEeT ObITb ANeKTpn4yeckaa cucrtema, CMHXpOHHbIIZ
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reHepatop (Mnv rpynna reHepaTopoB), kofiebaTenbHblii KOHTYP NMPOMbILLSIEHHOM YacTOoThl, @ Takke UCTOYHUK, 0Gpa3oBaHHbIN
WX nocrnefoBaTenbHbIM UNW NapannenbHbIM COeaAMHEHUEM.

A.1.13 cuHTeTUYECKOE WUCMbITaHME HA KOMMYTAUUMOHHYK CMOCOOHOCTb: VchnbiTaHMe Ha KOMMYTaUWOHHYHO
CNocobHOCTb, MPU KOTOPOM MCNblTaTeNbHbIE NapamMeTpbl 0GecneynBaloTCsl NyTeM codeTaHus AeWCTBUA ABYX (MO MeHbLUel
Mepe) pasHbiX WCTOYHMKOB (Lenei), a MMEHHO, BeCb TOK WNM OOonbluyld 4YacTb €ro nonyvarT OT WCTOYHMKA Toka
NPOMBbILLNIEHHOWN YacTOTbl MOHWKXEHHOrO HaMNpskeHust (MO CPaBHEHWUIO C HaNpPsPKeHMEM MCTOYHMKA NPU NPSMOM UCTbITaHWK), a
HanpsbkeHWe nepep BKMOYEHNEM U (UNWN) NEPEXOLHOE BOCCTaHABMBAIOLLEECS HaNpshKeHMe Nosy4valoT oT ogHoro unu 6onee
WCTOYHUKOB HaNpsiXXKeHWUsi - He3aBUCUMO UM COBMECTHO C MCTOYHMKOM TOKa.

MpumeyaHne - K CUHTETUYECKOMY OTHOCUTCS Takke Takoe MCMbiTaHue, Npu KoTopoM Tpebyemoe ucnbiTaTenbHoe
HanpshkeHne oGecrneynBaeTcst He OTAeNbHbIM UCTOYHMKOM (MCTOYHMKAMM), @ TEM Ke UCTOYHMKOM, YTO M UCTIbITaTEeNbHbIN TOK,
C NpMMeHeH1eM MoBbILLaIoLWEero TpaHcdopmMaTopa Unm aBToTpaHcgopmaTopa.

A.1.14 koadbcpuumneHT mowHocTn (uenun): OTHOLIEHME AKTMBHOIO COMPOTUBIIEHMSA K MOJSIHOMY COMPOTUBIEHMIO MNpU
MPOMBILLNIEHHOM YacToTe B 9KBUBANEHTHOW LEnW, KOTopas CcYMTaeTCcsl COCTOSsILLEA W3 MOCnefoBaTenbHO COeOMHEHHbIX
WHOYKTUBHOIO Y aKTUBHOIO CONPOTUBIIEHWIA.

A.1.15 KpaTKOBpPEeMeHHbII caMoyCTpaHsAwWMIica paspsaa: KpaTkoBpeMeHHbIN pa3psan Mexay KOHTakTamu BaKyyMHOro
BbIKMoYaTens, NosiBNSALWMUACS NPU OTKIIOYEHUN TOKA, KOTOPbLIN HE MPUBOAUT K MOSIBIEHWIO TOKa MPOMbILLIIEHHON YacToTbl
NPV OTKIIOYEHMU TOKa KOPOTKOrO 3aMblkaHWsl, a MpU OTKOYEHUUM EMKOCTHOTO ToKa - K MOSIBAIEHWI0 TOKa B [NaBHOM
Harpyso4HoM Lenu.

A.1.16 ucnbiTaHWe NO 4YacTAM: McnbiTaHWe Ha KOMMYTaLMOHHYI0 CNOCOBGHOCTb, MPOBOAMMOE Ha OTAENbHbLIX YacTaAX
BbIKMoYaTensa npu Tokax, HOPMMPOBAHHLIX AMNS MOSHOMO BbIKMOYATENs, U MNpU COOTBETCTBYIOWEN AOMe HanpsikeHus,
HOPMMPOBAHHOMO AN MCMbITaHWsi MOSIHOTO MOJoca BbIKMOYATessl; YacTblo MOryT ObiTb: 3/IEMeHT Mofoca BbiKnoyaTens,
mMopaynb, paspbiB 1 T.4.

A.1.17 oaMHOYHaA KOHAEeHcaTopHaa 6atapes: baTapes WYHTUPYIOLWMX KOHOEHCATOPOB, B KOTOPOM BPOCOK 3apsagHOro
TOKa MpW BKMIOYEHUN OrpaHMYNBAETCA UHOYKTUBHOCTBIO MUTAIOLEN CETU U EMKOCTbLIO 3apshkaeMoln GaTapen KOHOEeHCaTOpoB
npy OTCYTCTBUKN OPYINX KOHOEHCATOPOB, NOACOEANHEHHbIX NapannenbHO K 3TON XXe CeTU HacTOMbKo Brnmnsko, 4Tobbl 3aMeTHO
YBENMYNTbL BPOCOK 3apsAHOro ToKa.

A.1.18 coctaBHass KoHpeHcaTopHasa Gartapes: baTtapes LYHTUPYIOLWMX KOHOEHCATOPOB, COCTOsILLas M3 OTAENbHbIX
YacTen UM KOMMMAEKTOB KOHAEHCATOPOB, Kaxaas U3 KOTOPbIX HE3aBMCUMO MOAKIHYAETCS K NUTatowen cetu, npmdem 6pocok
3apsgHOro Toka Kaxkaom Yyacty 6artapen CylleCTBEHHO YBENMUYMBAETCA 3a CUET paspsana KOHOEHCATOPOB, YXKe NOOKIHOYEHHbIX
K NUTaloLLLen ceTu.

A.2 BbikntovaTenu, UX cocTaBHble 4YacTun

A.2.1 BblkntoyaTenb: KOHTaKTHbIN KOMMYTaLMOHHbIN annapat, CNoCobOHbIN BKNOYaTb, NPOBOAUTbL M OTKITHOYATL TOKMU Npw
HOpMarnbHbIX YCIOBUAX B LeNn, a Takke BKMYaTh, NPOBOAUTL B TEYEHME HOPMUPOBAHHOIO BPEMEHM U OTKMNOYATb TOKU Mpu
HOPMWPOBAHHbLIX aHOPMarbHbIX YCOBUSAX B LIENU, TAKUX KaK KOPOTKOE 3aMblKaHue.

A.2.2 BblKNnoYaTenb ra3oBbli: BrikntovaTtens, B KOTOPOM Ayra oOpa3syeTcs B MOTOKe rasa, KpoMe Bo3ayxa.

A.2.3 BbIKntoYaTesnb 3Mera3oBbIi: BbiknoyaTenb ra3oBbli, KOHTaKTbl KOTOPOro pasMbIKalOTCSA U 3aMblKaloTCsl B anerase
(wectndTOpUCTON Cepe).

A.2.4 BbIKno4vaTenb BaKyyMHbIVI: BblkntoyaTenb, KOHTaKTbI KOTOPOro pa3MblKalTCA U 3aMblKkaloTCA B obonoyke ¢
BbICOKMM BakyymMmoMm.

A.2.5 BbIKntoYaTenb BOSAyLLIHbIﬁ: BoblkntovaTtens, B KOTOpOM Aayra 06pa3yeTCF| B NMOTOKe BO3yXa BbICOKOIro AaBlieHUA.
A.2.6 BblKNnoYaTenb MacnfaHbIN: BbiknoyaTenb, KOHTaKThbI KOTOPOro pa3MbIKakdTCA U 3aMbIKalOTCA B Macrie.

A.2.7 BbIknwYartenb 3neKTpOMaI'HVITHbIVI: Bouikntovartens, B KOTOpPOM rauwleHune AOyrun OCyLUeCTBNAeTCA 3a CHYeT ee
oxnaxaeHunsa nNpy nepemeLleHnn nog AercTBUEM SNEKTPOMAarHUTHOro Noss.

A.2.8 ayroracurtenbHoe yCTpOVICTBO: yCTpOl;ICTBO, oXBaTbiBawollee pyroracuteribHble KOHTaKTbl KOMMYTaLWOHHOIO
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annaparta, npeaHa3Ha4yeHHoe OnA orpaHn4YeHna pacnpocTpaHeHna ayrm u obneryeHus ee ralleHus.

A.2.9 Bbiknoyvatenb 6GakoBbIK: Bblknioyatens, gyroracutenbHble  YCTPOWCTBA KOTOPOTO  PacriofioXeHbl B
MeTannmM4eckoM 3aseMneHHoM Koprnyce (6ake).

A.2.10 BbIKNOYaTenb C AyroracutesibHbIM YCTPOMCTBOM, HaxoAdAWMMCA nNopa HanpsikeHuMem: BbikntovaTens,
AyroracuTersbHble YCTPOMCTBA KOTOPOro pacnosioXeHbl B M30/IMPOBaHHOM OT 3eMnu Kopnyce (6ake).

A.2.11 nontoc BbiknovaTena: Yactb KOMMYTaLMOHHOIro annapaTta, CBA3aHHasi TOSIbKO C OOHOW 3neKTpUYecku
He3aBMCMMOW 4YacTbio [MaBHOM LENnu TOKa M He BKMYawLwas 4actn, npeaHasHayeHHble ANs COBMECTHOro0 MOHTaxa WU
onepunpoBaHna BCceMun nosirocamu.

A.2.12 npuBoa: YCTPOMCTBO, MpefaHasHayeHHoe AMA CO3daHus W rnepedadv Cunbl, BO3OEUCTBYIOLLEH Ha NOABUXKHbIE
YacTu BbIKMOYaTenNs AN BbINONHEHUS ero yHKUMUIA, a Takke AN yaepXaHus BbIKNiodaTens B KOHEYHOM MOMNOXKeHUN.

A.2.13 npuBoa 3aBucumoro aenctBusa: [1pyBoa, BLINOMHAOWMWA CBOM (YHKLUMW 3@ CYET 3HEPrum MOCTOPOHHErO
WCTOYHWMKA, Y KOTOPOro 3aBepLUEHNe 3aJaHHOro paboyero UMkna 3aBUCKUT OT HEMPEPLIBHOCTY NMUTaHWSA SHepruen (coneHonabl,
3MeKTpo- 1 NHEBMATUYECKNE ABUraTeNu u ap.).

A.2.14 npuBog He3aBUcCUMMOro aencTBuA: [MpMBOA, BbIMOMHAKOWMA CBOM (PYHKUMM 3@ CYET SHEpPrum, 3anaceHHowm B
CaMOM MexaHu3Me [0 KOMMYTaLMOHHOW onepauuM M [OCTaTOMHOW ANA 3aBeplueHust 3afjaHHoro pabodero umkna npwu
npeanucaHHbIX YCIoBUSIX.

A.2.15 wyHTUpyloWwmn pesunctop: Peanctop, nogknoyaembini napannensHo paspbiBy (paspbiBam) OyroracuMTesnibHOro
YCTPOWCTBA BbIKNOYATENS C LiENbHo:

- obneryeHus YCMOBUWI ralleHuns oyrn 3a cHeT CHUXKEHUSI CKOPOCTU U NMKa BOCCTaHaBIIMBAKOLLErocsl HanpskeHu s,
- CH/XXEHNA KOMMYTaLUMNOHHbIX NepeHanpsiXXeHun;
- obecneyeHunsa 6onee paBHOMEPHOIo pacnpeaeneHna HanpaxeHna Mmexay paspbiBaMu.

A.2.16 wyHTUpYyoWwmMn kKoHaeHcaTop: KoHgeHcaTop, nogkniovaeMeln napansensHo paspbiBy (pa3pbiBaM) BeiKNtovaTens,
rnmaBHbIM 06pa3oM, AN BbIpaBHUBAHMWS pacnpeaeneHnst HanpskeHUst Mexay paspbiBamu.

A.2.17 BHewHaa usonsauyuma: Mo TOCT 1516.2.
A.2.18 BHyTpeHHsAA nsonauuma: Mo FOCT 1516.2.
A.2.19 anvHa nyTn yTeykn BHewHen nsonauum: Mo FOCT 9920.

A.2.20 BbIiBOA: YacTb BbIKNOYATENA C KOHTaKTaMu, CriyXawumy Ons npucoeauHeHus K BbIKMYaTesnto npoBOOHUKOB
BHELLHeNn uenu.

A.2.21 rnaBHas uenb BblKIOYaTens: COBOKyI'IHOCTb TOKOBeAYLLNX YacTen BblKNovaTens, BXoasWwmuX B Lemnb, KOTOPYHO
OH npeaHa3Ha4vyeH 3aMblkaTb U pa3MblKaTb.

A.2.22 uyenb ynpaBneHus: COBOKyI'IHOCTb TOKOBEOYLIMX YacTen BbIKNYaTens, BXo4AWMX B Lenb, UCNoNb3yemMyo ans
ynpasneHnsa onepaunen BKNIOYEHNA NN OTKNIOYEHNSA Nnu obenmm onepaunamMmn BbiKno4aTens.

A.2.23 BcnomoraTtenbHas uenb: COBOKyI'IHOCTb TOKOBeOYLUNX YacTen BblKIoyaTens (Kpome BXOOALWKMX B €ro rmaBHYyHO
uenb u uenun yl'lpaBJ'IeHMFI), o6pa3y+om,mx uenun 6J'IOKI/IpOBKVI, CurHanmsauumn, namepeHud, sallnTbl, nogorpesa v ap.

A.2.24 koHTakT: COBOKYNHOCTb TOKOBedyLMX YacTeil BbIKMoYaTens, npeaHasHayeHHbIX [AnA  YCTaHOBMEHWs
HenpepbIBHOCTY Lienu, KOorda OHU COMpUKacaloTCs, U KOTOpble BCMEACTBME UX B3aUMHOIO NepemelleHnst BO BpeMs onepawuiu
Pa3MbIKalOT UMM 3aMbIKalOT LieMb UMW B Cry4ae CKOMb3ALMX UMW LIAPHUPHBLIX KOHTAKTOB MOAAEPKMBAOT HENpepbiBHOCTb
Lenu.

A.2.25 rnaBHbIA KOHTAKT: Pa3MbikaeMbli KOHTaKT, BXOASALWMNA B rMaBHYIO Lenb BbIKNoYaTensa n NponyckarLwmnin BeCb TOK
3TOWN LEenu Unm ero OCHOBHYHO YacTb.
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A.2.26 pyroracutenbHbIW KOHTaKT: KOHTaKT, npeAHasHadeHHbIn Ans Toro, 4Tobbl Ha Hem YycTaHaBnuBanach
anekTpuyeckas ayra, Tem cambiM obecneudnBas 3aWmUTy rIaBHOrO KOHTaKTa OT NOBPEXAEHWUIA.

A.2.27 BcnomoraTtesibHbIM KOHTaKT: KOHTaKT, BXOAAWMN BO BCnomMoraTesnbHYO Uenb BbIKNo4YaTena n mMexaHu4ecku
NpPUBOAUMBIN B EACTBUE BbIKIlOMaTENEM.

A.2.28 pacuenutenb: YCTPOMCTBO, MEXaHUYECKM COEOMHEHHOE C BbIKNOYaTeneM, KOTopoe ocBoboxaaet
yOepXxuBatoLLme cpeacTtsa 1 AonyckaeT OTKIIYEHNE UMK BKITIOYEHME BbIKMoYaTens.

A.2.29 makcumanbHbIN pacuenutens: Mo [OCT 17703.

A.2.30 pacuenuTtenb ¢ Bbiaepxkon BpemeHu: o FTOCT 17703.

A.2.31 pacuenuTtenb ¢ 3aBUCUMON Bblaepkkon BpemeHu: Mo [OCT 17703.

A.2.32 pacuenuTtenb C He3aBUCUMMOM Bbiaepxkon BpemeHu: Mo FOCT 17703.

A.2.33 MMHUManbHbIN pacuenuTenb: Mo TOCT 17703.

A.2.34 anemMeHT nontoca BbIKNYaTensa: YacTb nontoca BbIKMYaTens, cogepxailias oauvH unu 6onee mopynen,
koTopasi cama no cebe OeWCTBYET Kak BbIKMoYaTens W, Oyoyyds coevMHeHa NocrnefoBaTeribHO C APYrMMU aHanormyHbIMm
anemeHTamu, obpasyeT Nosc BbIKMoYaTens.

A.2.35 moaynb BbiknoYaTensa: Yactb nomntoca BbIKNOYaTens, MMetoLas 3akoHYEHHOE KOHCTPYKTMBHOE OhOpMIIEHUE,
paccyMTaHHas Ha OnpeferneHHoe HanpshkeHue, ANUTENbHBIN TOK M KOMMYTaLMOHHYK CrnocobHOCTb, KoTopasi Byayun
yCTaHOBMEHa oHa Wnu B nocrnefoBaTellbHOM COeAMHEHUM C OPYIMMU TaKUMM e YacTsMWU Ha COOTBETCTBYHOLLEN M30MALMM

OTHOCUTENIbHO 3eMITN o6pa3yeT NonkC Unn arnemMeHT nostoca BblKnk4vaTend.

A.2.36 pa3pbiB: YacTb gyroracuTenbHOro YCTPOWCTBA MOMoca BbIKMOYaTENs, B KOTOPOM MPOMCXoOWUT pasMblkaHue U
3aMblkaHMe KOMMYTUPYEMOM NMOMOCOM Lienu.

A.2.37 BbikntovaTtenb knacca C1: Bbikntoyatenb C HM3KOW BEPOSTHOCTbIO MOBTOPHOIMO Mpo6os Mpu OTKMAKYEHUU
€MKOCTHOro TOKa, NOATBEPXKAaeMOM NMPU HOPMUPOBAHHBLIX UCMbITAHUSIX.

A.2.38 Bbikn4artenb Knacca C2: BbiknoyaTenb ¢ 04eHb HU3KOM BEPOSTHOCTLIO MOBTOPHOro Npobosi Npy OTKIKOYEHUN
€MKOCTHOro ToKa, NOATBEPXKAaeMOM NMPU HOPMUPOBAHHBIX UCMbITAHUSIX.

A.3 Pexxumbl paboTbl BbiKItoyaTens

A.3.1 onepauus: MNepemelleHne KOHTaKTOB [MaBHOM LeNy BbIKMOYaTens M3 pasoMKHYTOTO MOSIOKEHUS] B 3aMKHYTOe
(onepauus BKIIOYEHMS) MW U3 3aMKHYTOTO MOJNTOXKEHUS B PAa3OMKHYTOe (onepauus OTKIHYeHUs ).

MpumeyaHue - Ecnu TpeGyeTca pasnuuaTth onepauum, TO onepauunio Npu HanuuuMmM Toka U (Mn) HanpshkeHusl B rraBHOM
Llenu Ha3bIBalOT KOMMYTALMOHHOM onepauuei, a NP1 OTCYTCTBUM ToKa U (MIM) HaNPsSKEHWUS - MEXaHUYeCKOoW onepaumen.

A.3.2 onepauua BKINO4YeHUA; B: I'Iepemeu.l,eHme KOHTAKTOB rNaBHOW Lienu BblKMoYaTens u3 pasoMKHYTOro MoroXeHus B
3aMKHYyTOe€.

A.3.3 onepaums oTknoyeHus; O: MepemMelleHre KOHTaKTOB rMaBHOM LENy BbIKMoYaTens M3 3aMKHYTOrO MoSoXeHus B
Pa3oMKHYTOeE.

A.3.4 BKno4YeHHoe nonoxeHue: [lonoxkeHue BbIKNOYaTENsl, B KOTOPOM 3aMKHYTble KOHTaKkTbl obGecnevvBaloT
npeayCcMOTPEHHY0 HENPEpPbLIBHOCTL rMaBHOM Lienu.

A.3.5 OoTKNIOYeHHoe nosoxeHue: [lonoxeHne BbIKMoYaTens, B KOTOPOM pPa3OMKHYTble KOHTakTbl oGecneumsatoT
npeayCMOTPEHHbIV U30MNSALMOHHBIA NMPOMEXYTOK B FMaBHOM LiENW.

A.3.6 paGounin uukn: MocrnegoBaTenbHOCTL Onepaumnii NepemeLLeHs 13 OAHOrO MNOSIOKEeHUs! B ApYyroe ¢ BO3BpaToM B
nepBoe MOOXEHNE U C NPOXOXOEHUEM Yepes BCe ApYrie NONOXKeHWs NMpy UX Hanmymu.
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A.3.7 KOMMyTaLIMOHHbIVI umkn: NocnegoBaTenbHOCTb HOPMUPOBaHHbLIX KOMMYTaUMOHHbBIX Onepaunii, BbINOSTHAEMbIX C
HOPMUPOBAHHbIMU NHTEPBanamMn BpeMeHn Mexagy HUMN.

A.3.8 aBTOMaTnyeckoe noBTopHoe BKoveHue (AlNB): KomMMyTauMOHHbIM LMK, NPy KOTOPOM BbIKIOYaTENb BCnen 3a
€ro OTK/I0YEHMEeM aBTOMAaTUYECKN BKNIOYAETCA Yepes YCTaHOBMEHHbIN NPOMEXYTOK BpemeHu (O-¢.,.-B).

A.3.9 6bicTpOoOencTBYOWEE aBTOMaTU4Yeckoe NoBTopHoe BkntoveHue (BAMB): Liukn AlB, B KOTOPOM BbIKIOYaTeNb
BHOBb BKMOYMAeTC Mpu [JOCTATOMHO Marnon 6ectokoBon nayse fz, (45, £0,3 ), 4Tobbl M3bexaTb nepeboes B

3NeKTpocHabxeHuu.
A.4 TexHM4YecKue xapakTepucTuku (napameTpbl) BbIKIovaTenemn
A.4.1 HoOMMHanNbLHOe 3HaYeHue napameTpa (HOMUHanNbHbLIN napameTp): Mo FOCT 18311.

A.4.2 HoMMHanbHOe HamnpsbkeHue BblKnouvatena I/, . : MexaynonocHoe HanpshkeHue (OevcTBylollee 3HayeHue),

paBHOE HOMWHANbHOMY MeXZy(PasHOMY HaMpPSHKEHUIO 3MEKTPUYECKUX ceTel, Ans paboTbl B KOTOPbLIX MNpeaHasHaueH
BbIKIlOYaTeb.

MpumeyaHna

1 3HayeHne HOMMHAIbLHOrO HanpsXKeHUsl BbIKMOYaTeNs COBMadaeT C KacCoM HarnpsiKeHWs anekTpoobopynoBaHus Mo
[OCT 1516.3;

2 Bbikntovartenu Ha HoMuHanbHble HanpshkeHus 0o 20 kB BknounMTenbHO npegHasHavatoTcs Takke Ansg paboTbl B CETAX C
HOMMHanNbHBIMY HaNpsXXeHuaMu, oTnnyarwmmmnca Ha 5%-10% oT knacca HanpsikeHus, ykasaHHoro B [OCT 1516.3.

A.4.3 Hambonblwee paboyee HanpsikeHue Uy,: Haubonbllee MexaynoniocHoe HanpsbkeHue (AeicTBytollee
3Ha4YeHue), Ha KOTOPOE PacCUYnTaH BbIKMYaTENb (B YACTHOCTU, B YCINIOBUSIX ANUTENBHOTO NPUNOXEHNUS STOrO HaNPSHKEHUS).

A.4.4 HOMUHanNbLHLIN TOK BbIKMOYaTensa /[, . : Hambonblini AONYCTUMBINA NO YCMOBUSAM Harpesa YacTen BbiKnovaTens
TOK Harpysku B NPOOOIHKATENLHOM PEXMME, Ha KOTOPbIN PaccyMTaH BbIKMoYaTerb.

A.4.5 HOMUHaNbHbIA TOK OTK/IIOYEHUA BbIKIoYaTens F— Haunbonbliee gencTeytollee 3HadYeHMe NEPUOSUYECKON

COCTaBMslOWEN ToOKa, Ha OTKMIOYEHME KOTOPOr0 paccyMTaH BblkMoyaTenb MNpUM  HOPMMPOBAHHLIX YCIOBUSIX  €ro
KOMMYTaLMOHHON CMOCOBHOCTY.

A.4.6 HOMMHanNbHOe HanpsikeHue BKMKOYAKLWMX U OTKMOYAKLIWMUX YCTPONCTB NMpUBOAA M BCNoMoratesfbHbIX
ycTpoicts U ., : Hanpsxenve (aeicTyloliee sHadeHue), Ans paboTbl Npy KOTOPOM (C HOPMUPOBAHHLIMM MpeaeribHbIMY
OTKIIOHEHUSIMMW) paccYMTaHbl BKIOYAOLLME M OTKNOYaloLLMe YCTPOoCTBa NpMBOAa U BCoMoraTeNnbHbIe Lienu.

A.4.7 cobcTBEHHOE Bpemsi OTKn4YeHun ;.. MHTepBaJ'I BpemMeHn OT MOMEHTa noaayn KoMaHabl Ha OTKIto4eHue A0

MOMEHTa nNpeKpalleHUsi COMPUKOCHOBEHMST (pas3MblkaHUsl) OyroracuTernbHbIX —KOHTakToB (4N BblktoyaTtenen c
LWYHTMPYIOLWMMK pe3ucTopamy criedyeT pasnuyatb BpeMsi OO0 MOMEHTa npeKpalleHUsi COMPUKOCHOBEHMSI OCHOBHbIX
ZyroracuTenbHbIX KOHTAKTOB M TO e - AN AYroracMTeNbHbIX KOHTAKTOB LUYHTUPYIOLLEN Lienu).

CobcTBEHHOE BpemMA OTKMK4YeHUA BbIKNO4YaTend onpegendetcaA B COOTBETCTBUM CO CrMocoOOM OTKIIOYEHUS, Kak
YCTaHOBITIEHO HWXe, U C nobbim yCTpOIZCTBOM BblAEPXKN BpeEMEHU, ABnArLLNMCA HEOTbEMEMON YacTblo BbIKMAOYATENS,
YCTaHOBJTIEHHbIM Ha CBOKO MUHUMAlbHYO PEerynmpoBKy:

a) Onsa BblkNoYaTenen, OTKMYaWmMX ¢ nomollslo nobor hopmbl BCMOMOraTtensHOM 3Hepruv, cobCTBeHHOE BpeMsi
OTKNIOYEHMS npeacTaBnsgeT WHTepBan BpPeEMEeHUM MexXOy MOMEHTOM nodadyv KOMaHAbl Ha KaTyLWKy OTKMYeHUs Wnm
pacuenuTenb BbIKNIOYaTENs, Haxo4dAWerocs BO BKIMHOYEHHOM MOMOXEeHWM, U1 MOMEHTOM, Korda AyroracuternbHble KOHTaKTbl
pa3oOMKHYTCSl BO BCeX MOMcax;

6) ONs1 cCaMOOTKIIOYaoLWerocs BblkntovaTenst cCobCcTBeHHoe BpeMsA OTKNYeHUA npencraBndaeT UHTepBall BpeMeHn Mmexay
MOMEHTOM, MNMpn KOTOPOM TOK B rMaBHOM LENM BbIKNKOYATENs, HaXOAdALEerocsas BO BKMAOYEHHOM MOMNOXEHUW, AOCTUraeT
3Ha4YeHuA Cpa6aTbIBaHl/Iﬂ pacuenutena mMmakCuMaribHOro Toka, 1 MOMeHTOM, Korga gyroracutellbHble KOHTaKTbl Pa3OMKHYTCA
BO BCeX norcax.
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HOpMMpOBaHHOG cobCcTBEHHOE BpemMA OTKINHOYEeHUA BbIKNoYaTena npnHMmMaeTca paBHbIM U3MEPEHHOMY Mpu OTCYTCTBUU
TOKOBOW Harpysku B rfiaBHOW Lenu BbIKNoYaTensa n Nnpy HOMUHaNbHOM Harnpsb>keHUy NuTaHus Lenu ynpasneHns.

Ons BO3YLUHbIX BbIKMOYaTENENn U ONS BblKMYaTenen Apyrmx BMAOB C MHEBMATUYECKMMU MpUBOAAMU 3TO BpeMms
npnHnMMaeTca paBHbIM U3MEPEHHOMY NPU HOMUHANbHOM AaBJ1IeHNN BO34YyXa.

MpumeyvanHns
1 CobCcTBEHHOE BPEMS OTKIMHOYEHUS MOXET U3MEHSITECS B 3aBMCUMOCTU OT 3HAYEHUSI OTKITI0YAEMOro TOKa.

2 Ons MHOropaspbIBHbIX BbIKIlOMaTENE MOMEHT, Korga gyroracuTesibHble KOHTaKTbl pa3oMKHYTCHA BO BCex Mortcax,
onpegenaAeTca Kak MOMEHT pa3MblKaHNA KOHTaKTOB NepBOro (I'IO BpeMeHVI) pa3pbiBa nosnkca, pa3MblikaloLlerocqa nocnegHnm.

3 CobcTBeHHOE BpeMA OTKIMKYEHUA COOEepPXUT B cebe BpemMA onepuposaHusa no6oro BcnomoraTtesnbHOro O60pyﬂ,OBaHMH,
Heob6XoaNMOro ANs OTKIMYEHUS BbIKITHOYATENS U ABMSIOLEroCcs ero HEOTbEMIIEMOW YacTblO.

A.4.8 cobcTBEHHOE BpemMs BKITHOYeHUA: MHTepBaJ’I BpemMeHn Mexgy MOMEeHTOM noaadn KoMaHabl Ha BKIHOYEeHue
BblKIto4aTend, Haxogdalweroca B OTKIIOYEeHHOM NOJTOXeHUn, 1 MOMEHTOM, Korga KOHTaKTbl CONMPUKOCHYTCA BO BCEX NoJsitocax.

HOpMVIpOBaHHOG cobcTBEHHOE BpeMA BKMKOYEHUA TMNMPUHUMaETCA paBHbIM U3MEPEHHOMY NpU OTCYTCTBUM BbICOKOIo
HanpsXXeHUs B rnaBHOM Lenu.

[ns Bo3OylWHbIX BbIKNoYatenen M Ona BblkoyaTenen Apyrux BMOOB C MHEBMAaTUYECKUMU MpUBOAAMU 3TO BpeMms
NPVYHUMAaETCsl PaBHbIM M3MEPEHHOMY NPU HOMUHANBHOM [AaBIEHWM CXKAToro Bo3dyxa, a Ons BblKntoyaTenei ¢ Npy>KMHHbIM
NPVBOAOM - NPV HOPMUPOBAHHOM YCUMUM (CTATUYECKOM MOMEHTE) NMPYKMH.

I'IlevleanlAe - CobcTtBEHHOE BpeMA BKIMHOYEHUA COOEPXUT B cebe BpemMA onepupoBaHua nboro BCnomoraTesnbHOro
060pyﬂ,OBaHVIF|, Heo6XoanUMOro AN BKITOYEHWS BbIKNIOYATENS U ABNSIOLLErOCA €ro HEOTHEMIEMOM HYacTbHO.

A.4.9 6ecKoHTaKTHas naysa g, . MHTepBaJ‘I BpemMeHn wmMexagy MOMEeHTOM, Korga pAyroracuteribHble KOHTaKTbl

pPa3oOMKHYINIMCb BO BCeX Mnostocax, 1 MOMEHTOM, Korga KOHTaKTbl COMPUKOCHYNMUCb B NepBOM MNOOCe BO BpeMda onepauunn
MOBTOPHOIO BKIMHOYEHUA.

BeckoHTakTHas naysa HopMupyeTcs:
a) Npu OTCYTCTBUM TOKA U (MIM) HANPSHKEHWS B TMaBHOW Lienu BbIKIoYaTerns;
6) Npy HOMUHANBLHOM HaMNPsHXXEHUW Ha BbIBOAAX Lienen ynpasneHus;

B) npu HOMWHANbHOM [aBliEeHUN CXATOro BO3AyXa UMM rasa Anda BO3AYLUHbIX UK ra3oBblX BblKMovaTenem u gns
BblKMoYaTenemn Opyrux Tmnos C NHeBMaTU4eCKNMU (I'IHeBMOFVIﬂ,paBJ'IVI‘-IeCKI/IMVI) npuBoaamu;

r) NpY HOPMUPOBAHHOM YCUIMK (MOMEHTE) NPYXXWUH AJ1s BBIKMOYATENEN C NPY>XMHHBIM NMPUBOLOM.

A.4.10 Bpems 3aMKHyTOro coctosinus npu AlB: NHTepBan BpeMeHn Mexay MOMEHTOM KacaHUS KOHTaKTOB B MEPBOM
nontce npu onepauun BKMIOYEHUA M MOMEHTOM pa3MblKaHUs AyroracuTeribHbIX KOHTaKTOB BO BCeX Monkcax npu
nocnegytowen onepauumn oTKMOYEHNS.

I'Ipvlmeanme - Ecnn He OroBOpeHo MHoe, cyMTaeTcd, YTO KOMaHada Ha uenb OTKM4YeHuA nogaetcAa B MOMEHT, Korga
KOCHYJTMCb KOHTaKTbl B NepBOM MOJl0Ce NPU BKIHOYEHUN. OTO cocTaBnseT MUHMMarbHOe BpeMsA 3aMKHYTOro COCTOAHUA Npu
AMNB.

A.4.11 CKBO3HOM TOK KOPOTKOro 3aMblKaHUA: TOK KOPOTKOrO 3aMblKaHWsl, NMPOXOASALWNA Yepes3 BbIKMYaTenb U He
OTKNIOYaEMbIN BbIKNOYaTENEM.

A.4.12 KpaTKOBpeMeHHbIN BblAepXKMBaeMbli TOK (TOK TePMMYECKOM CTOMKOCTU) [, : TOK, KOTOpbIN BbiKMoHYaTenb
OOMMKEH npornyckatb BO BKIMHOYEHHOM MOMOXEHUM B TEYEHWE HOPMUPOBAHHOIO KOPOTKOrO MPOMEXYTKa BPEMEHU npu
npeanncaHHbIX YCNOBUSAX MPUMEHEHUST U MOBEAEHUS.
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A.4.13 BpemMsi KOPOTKOro 3amblKaHusa i, . : BpeMH npoTekaHnsa 4epes3 BKOYEHHbIM BbIKIlOYaTeSlb CKBO3HOIMO TOKa
KOPOTKOIro 3amMbIKaHUA.

A.4.14 nuK KPaTKOBPEMEHHOTO BblAEPXNBaeMOro Toka (TOK 3NIeKTPOAMHAMUYEeCKON CTOMKOCTH) i, : 3HaveHne nvka

TOKa, KOTOprﬁ BblKIto4aTes1b A0JKEH BblAaepXXaTb BO BKITHOYEHHOM MNOJIOXEeHUU Npu npeanmncaHHbIX YCroBUAX NMPUMEHEHUA U
nosegeHuna.

A.4.15 kOMMyTaUMOHHasA cnocobHOoCTb: CnOCOGHOCTL BbIKMOYATENA KOMMYTMPOBaTb (BKMYATh WM OTKMOYaTb)
3MNeKTpUYeckue Lenu B NpeanucaHHbIX YCIOBUSIX.

Pasnuyator:
- KOMMYTaLMOHHYHO CMIOCOBHOCTL NPUW BKITFOYEHWUM - 3TO BKIKOYatoLLas CrOCOOHOCTL, onpeaernsieMasi TOKOM BKITHOYEHUS;
- KOMMYTaUMNOHHYHO CMIOCOBHOCTL MPU OTKIKOYEHNM - 3TO OTKIOYatoLLLast CoCOBHOCTL, onpeaensiemasi TOKOM OTKITHOYEHMS.

A.4.16 pencTBylolWlee 3HaYeHMe NepuUOANYECKON COCTaBRsIOWENA TOKa OTKMIOYEeHUs BbiKnovatensa [, :
[encTteyloLlee 3Ha4YeHe NepMOANYECKON COCTaBSAIOLLEN TOKA OTKITIOYEHUA B MOMEHT pa3MblkaHUsi KOHTaKTOB.

A.4.17 oTHOCUTeNnbHOE coaepXKaHMe anepuoguyYecKOM COCTaBnAKLWEN B TOKe OTKNw4YeHuMA §£: OTHowweHue
3HaYeHVs anepuoaMYECcKon COCTaBMSIOLLEN TOKA OTKIMIOYEHMS K aMNNUTYAHOMY 3HAaYEHUIO ero Nepuoanyeckon CocTaBnsaoLen
B MOMEHT pa3MbIKaHWS KOHTAKTOB.

A.4.18 HOpMUpOBaHHOEe 3Ha4YeHUe OTHOCUTENILHOIO COAEpPXKaHWUA anepuoauyvYecKon COCTaBnAlOWEeNd B TOKe
oTKnoYeHus 5, : Hanbonbluee gonyckaemoe 3HayeHve § npy HOMUHANbLHOM TOKE OTKIMIOYEHNS.

A.4.19 HopMupoBaHHOe 3Ha4YeHuWe TOoKa OTKNIoYeHus /. : [leficTBylollee 3Ha4YeHne nepuoanveckon COCTaBMSAIOLLEN
TOKa OTKIIOYEHNS B MOMEHT PasMblKaHWUA KOHTaKTOB, HOPMUPOBaHHOE Ar1s1 COOTBETCTBYIOLLIEro PeXuMa UCTbITaHUN.

A.4.20 HayanbHoe AelCTBYlOLEe 3HAYeHMe NepuoanyvecKon CoCTaBnsAIoWen Toka BKoYeHua [, : [lenctsylolliee

3Ha4YeHune nepmo,umquKoPl COCTaBriAOWEN TOKa BKMIOYEHWA B MOMKOCE BbIKNKOYATENS MNOCMe BO3HUKHOBEHUSI ToKa npu
onepaunn BKIMHOYEHUA.

A.4.21 HoOpMMpOBaHHOEe Ha4darbHOe AEeWCTBYyHOLlee 3HaYeHUe NepvMoanyvecKkom COCTaBISAIOLWEN TOKA BKNIOYEHUA
1, 4+ Hanbonbluee gonyctumoe AeNCTBYIOLLEE 3HaYeHne NeproanNYecKon COCTaBMSAIOLLEN TOKa BKITOYEHNS.

A.4.22 ToK BKnoYeHUa (nNuK) i : 3HaveHne nuka nepsoi GONbLUOW NOMNYBOMHbLI B MOMOCE BbIKOYATENS BO BpeMs
nepexoaHoro nepuoga rnocne BO3HUKHOBEHUSA TOKa Mpu onepavuumn BKITHOYEHUS.

MpumeyvaHns

1 3HayeHne nuka MoxeT pa3nunyaTtbCA OT OAHOro nosnktca K gpyromy un ot OfHON onepaunn K D.perVl, NOCKOJIbKY OHO
3aBNCUT OT MOMEHTa BO3HUKHOBEHUA TOKa OTHOCUTESIbHO BOJIHbI MPUIOXXEHHOIo HanpsaXxeHua.

2 Ecnu gna mHorocpasHonm uenn yctaHaBnmMBaeTCcsa eANHCTBEHHOE 3HayYeHne (NKa) ToKa BKIIOYEHWS], TO 9TO AOMKHO ObiThb
bonbluee 3HaYeHne B nobon dase, ecnm He OroBOPEHO NHOE.

A.4.23 HopMUpOBaHHOE 3Ha4YeHWe MUKa TOoKa BKJIHOYEHUA ;
BKMIOYEHNS.

HanbonbLlee Aonyckaemoe 3HadeHune nuka ToKa

EH"

A.4.24 BoccTaHaBnuBarLleecs HanpsikeHue: HanpskeHue, nosaBnsoLLeecs Mexay BblIBOAAMU MOMKOCA BbIKNKOYaTeNs
nocne OTKMoYeHNs TOKa.

MpumedaHne - ATO HanpsKeHWe MOXeT paccMaTpuBaTbCs B ABYX MOCIefoBaTeNbHbIX MHTepBanax BpeMeHW: BO BpeMs
NepBOro MHTEpBara CyLecTBYeT NepexonHoe HanpshkeHue, 3a KOTOpbIM criedyeT BTOPOW, B TEYEHME KOTOPOro CyLLEeCTBYeT
TONbKO BOCCTaHaBNMBAlOLEECs HanpshkeHUe NPOMbILLNEHHON YacToThbl.

A.4.25 BoccTaHaBnMBaroleecss HanpshkeHue MPOMbLILWNIEHHOW 4acToTbl (BO3Bpallatolieecsi HanpshkeHue) I7,:
BoccTaHaBnuBatoLleecs HanpskeHue nocrne npekpaLleHns SBneHuin nepexogHoro npowecca.
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A.4.26 koacbcpumeHT nepBoro racsAwero nomoca X .: OTHOWeHWe BOCCTaHaBNMBAIOLErocA HanpskeHus

MPOMBILLIIEHHOM YacTOTbl HA MEPBOM racsweM Ayry nomce npu OTKMYeHUM Tpexda3Horo KOpoTKoro 3amblkaHusi K pasHomy
HaubonbLeMy pabovyemy HanpskeHuto.

A.4.27 nepexogHoe BoccTaHaBnuBawleecs HanpsokeHue (MBH): BoccrtaHaBnvBatoweecss HanpskeHne B Te4veHue
BPEMEHW, KOI4a OHO WMeeT 3aMeTHO BbIPaXEHHbIN NepexodHbin xapaktep. OHo MoxeT ObiTb KonmebaTenbHbIM  Unu
anepuoanyeckum nnu ux KoMobuHaumen, B 3aBMCMMOCTM OT XapakTepUCTUK LeMn 1 BbIKIOYaTenNs, OTpaxaeT Takke CMeLLeHne
HanpsKeHNs HenTpanu MHorodasHowm Lenu.

MBH B TpexdasHbix Lensx, ecriv He OroBOPEHO UHOE, - 3TO HanpsXXeHue Mexay BblBOAaMu MepBOro racswiero nontoca,
TaK KaK 3TO HanpsbkeHne obbIYHO BhILLE, YEM Ha KaXaoM M3 ABYX ApPYrvX MOMOCOB.

A .4 .2 8 cobcTBEHHOE nepexoaHoe BOCCTaHaBnuBaloLieecs HanpsXxeHue (uenn): MepexoaHoe
BOCCTaHaBMNMBAIOLLEECH HampshkeHWe Lenu OTHOCMTENbHO BbIKMOYaTens, onpedensiemMoe TONbKO —MapameTpamu
KOMMYTMPYEMOW WM UCMbITATENbHOM Lenu Mnpu OTKMIOYEeHWM Toka 6e3 anepuogmyeckon cocTaBnsowen UM "naearnbHbIM
Bblkntoyatenem" (T.e. BbIKMOYaTeneM, MOMHOE COMPOTUBIEHUE MeXOy pas3MblkaeMbIMM KOHTakTaMu KOTOpPOro npw
"ecTecTBEHHOM" Mepexone Toka Yepes Hyflb MTHOBEHHO M3MEHSAETCH OT HynsA A0 6eCKOHeYHOCTH).

A.4.29 koacpcbuumeHT npeBbIlWEHMA aMNAUTYAbl NepexogHOro BOCCTaHaBIMBAKOLWErocs HanpsikeHuA
(koadbpuumeHT amnnutyabl) X, : OTHOWEHME MakCUManbHOrO 3HayeHUsl MEepexo4HOro BOCCTaHaBMMBAKLLErocs

o
HanpshKeHNs K amnuTyaHOMY 3HaYEHMIO BO3BPALLAIOLLIErOCs HanpshKeHus!.

A.4.30 HavanbHOe nepexopaHoe BoccTaHaBnuBawweeca HanpsikeHue (HMBH): Cocrasnsowaa MBH B ero
HayanbHOW 4acTu, obycrnoBneHHass konebaHusAMW Manol aMnnuTydbl C  MOBBIWEHHOW YacTOTOW Ha  LUMHaX

pacnpeaenuTensHOro YCTponcTBea.

A.4.31 K0ahPULIMEHT NMKa KOPOTKO3aMKHYTOMN NIMHWUU (NPU HeyAaneHHOM KOPOTKOM 3amMblikaHuu) £ : OTHOweHune

HanbonbLUEro OTKIMOHEHMSI MEPEXOAHOro HanpsbkeHus "dasa-zemnsa” BO3QYLUHOW NMHMM OT HavanbHOrO 3HayYeHust nocre
OTKIMOYEHNS KOPOTKOro 3aMblKaHWUsl Ha HEM K HaYanbHOMY 3Ha4YEHUI0 ATOr0 HanpsHKeHUs.

I'Ipmmeanme - 3Ha4yeHne Ha4anbHOro nepexogHoro HanpsaXxeHuna Ha JIMHWUKM COOTBETCTBYET MOMEHTY noracaHua ayrn B
paccmaTpuBaeMomMm noJstoce.

A.4.32 HanpsikeHne nepen BKNiouveHueM [/ . : [lelcTBytollee 3HAYEHWE HaMpshKeHUsl, KOTOpoe CyLLecTBYeT mexay
BblBOJAMMU Mofoca BblKNtovaTens HenocpeaCTBEHHO nepes BO3HUKHOBEHUEM TOKa.

A.4.33 BpeMAa AOyru i;: MHTepBaJ’I BpemeHn wmMexagy MOMEeHTOM nepBoro BO3HUKHOBEHUA Oyl U MOMEHTOM
OKOH4YaTesIbHOro ee noracaHumd Bo BCeX Nosircax.

A.4.34 nonHoe BpemMA OTKINO4YeHUs: MHTepBaJ’I BpemMeHn mMmexay HadarioMm onepaunn OTKMHYeHUA U OKOHYaHUeM
noracaHua ayru Bo Bcex noskcax.

A.4.35 BpemMA BKIHOYeHUA: V]HTepBaJ'I BpemMmeHn mMexany MOMEeHTOM nogadn KomMmaHAbl Ha BKIlOYEeHWE BbIKIoYaTena,
Haxogsdllerocqa B OTKIIOYEHHOM MNOJIOXXeHUNn, 1 MOMEHTOM Hadalia NpoTeKkaHWA TOKa B NepBOM MNostoce.

MprumeyvanHns

1 BpeMﬂ BKJTIOMEHUA COAEpPXUT BpeMA onepupoBaHUA noboro BcnomoraTenbHOro O60pyD,OBaHVIﬂ, Heobxogumoro ans
BKITHOMEHWSI BbIKIHOYATENS U ABMSOLEroca HEOTbEMIEMON YacTbi0 BbIKNOYaTENS.

2 BpeMFI BKJTIOYEHUA MOXET U3MEHATLCA B 3aBUCUMOCTU OT BpEMEHN OYT NPU BKIMHOYEHUN.

A.4.36 npeaBapuTenbHbIA NPOOON NpU BKMNOYEHUU: BO3HUKHOBEHME Oyrn MEXAY KOHTaKTaMu BbIKMoYaTensa npu mx
cOnuxeHnM B NpoLiecce onepauumn BKIIOYEHNS.

A.4.37 BpeMsi Ayru npu BKIOYEHUU: VHTepBan BpemMeHU Mexay Hayariom npoTekaHusi Toka B MepBOM Mosioce BO
Bpems onepauum BKIOYEHUS U MOMEHTOM KacaHusl KOHTaKTOB BO BCEX MOMtocax.
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I'IlevleanlAe - BpeMH ayru npu BKNMKOYeHUN 3aBUCUT OT MFHOBEHHOIO 3Ha4YeHUA NPUIIoOXeHHOro HanpsaXeHunAa BO BpeM4A
KOHKPETHOW ornepaunn BKIOYEHUS U NOSTOMY MOXET CYLLECTBEHHO U3MEHSTbLCS.

A.4.38 6ectokoBasa naysa npu AlB ;. : VIHTepBan BpeMeHW Mexay OKOH4YaTeNbHbIM foracaHuem [yrM BO BCeX

nontocax npu onepaunn OTKIHYEeHUA U NepBOro nodABfieHUA TOKa B nobom u3 nonwcos npum nocne/J,yrou.l,eﬁ onepauun
BKITHOYEHUA.

A.4.39 KpUTUYECKNN TOK: 3HaYeHNe ToKa OTKIMIOYEHNS MeHee 3Ha4YeHMUs1 HOMWHANbHOMO TOKa OTKIIOYEHUS, NpY KOTOPOM
BpeMs Ayrn 3HaunTenbHO BO3pacTaerT.

A.4.40 nonyBonHa: YacTb KpMBOW TOKa, OrpaHU4eHHasn ABYMs nocnefosaTerbHbIMU NepeceyeHnaMn HyneBon JTIMHNN.

MpumedaHvne - YcTaHaBnuBaeTCsd pasnuuvMe Mexay OoMbloW M Manon MOMyBOMHOW B 3aBUCMMOCTWM OT MHTepBana
BPEMEHW, KOTOPbIA MOXET ObITb Honee nnm meHee nonynepuoga nepeMeHHoN CocTaBnsaoLWwen Toka.

A.4.41 noBTOpHbLIN npobon: Bo300OHOBNEHWE TOka MexAy KOHTaKkTamu BbIKMOYATENs B Mpouecce onepauumu
OTKINIOYEHNST EMKOCTHOrO TOKa MOCne TOro, Kak TOK OCTaBariCs paBHbIM HYMO B TeYeHUe NPOMEXyTKa BpeMeHU, paBHOro unu
6onbLliero 1/4 nepmoga NPOMBbILLNEHHOW YacTOThl.

A.4.42 noBTOpHOE 3axuraHue: Bo306HOBNEeHME TOKa MeXAy KOHTakTaMu BbIKMIOYATENs B MNpoLlecce onepauumu

OTKIMIOYEHUS EMKOCTHOFO TOKa WM Toka peakTopa Mocre TOro, Kak TOK OCTaBaricsi paBHbIM HYMO B TeYeHWe MpoMexyTka
BPEMEHM, MeHbLLIEro 7 neproaa NpoOMBbILLNIEHHON YacTOThl.

A.4.43 HopMupoBaHHOe pfAaBrieHWe 3anofiHEHUs ra3oBoOro BblKno4vatensa: [laBneHve rasa B Meranackansx
(abcontoTHoe uNU M3BLITOYHOE), NpMBEAEHHOE K HOopManbHbIM aTMocdepHbiM ycrnosusaMm (Temnepatypa nnwoc 20 °C,
nasnexuve 101,3 klMa), 4O KOTOPOro 3anosiHAEeTCs BbIKMNoYaTeNb NPU BBOAE B 3KCMNyaTauuto.

A.4.44 paBneHue curHanusauum ans rasoBoro Bbiknwo4atens: [laBneHve rasa B meranackansx (abconioTHoe vnu
n3BbITOYHOE), MPUBEAEHHOE K HOpMarbHbIM aTMocdepHbIM ycrosusam (TemnepaTypa nntoc 20 °C, aasnenve 101,3 klMa), npu
KOTOPOM YCTPOWCTBO KOHTPOMSA OaBfeHWs B BbIKMOYaTene nogaeT CUrHam CHWXEHUS OaBreHus rasa u TpebyeTcsa nogkayka
rasa B BO3MOXXHO KOPOTKWI CPOK.

A.4.45 paBneHMe ONOKMPOBKM rasoBoro Bblkntovatens: [aBneHwe rasa B Meranackansx (abconwoTHoe unu
n3bbITOYHOE), NPUBEAEHHOE K HOpMasibHbIM aTMocdepHbIM ycnosuam (TemnepaTtypa nntoc 20 °C, pasneHue 101,3 kla, npu
KOTOPOM YCTPOWCTBO KOHTPONS AaBMNeHUs B Bblkntoyatene 6GnokupyeT paboTy BbikMoYaTens, Tak Kak npu AanbHenem

CHWKEHWUW [aBneHust He obecneynBaeTcs KOMMYyTaUMOHHAsA CMOCOBGHOCTb, aneKkTpuyeckasi NPOYHOCTb U3OMSALMM UK apyrue
XapaKTEPUCTUKN BbIKIOYaTENS).

MpunoxeHune b
(cnpaBou4HOe)

OBO3HAYEHUA N COKPALLEHUA

B HacTosweM cTaHgapTe NpMMeEHeHbI creaytowme 0603HayYeHnst U CoKpaLLeHUs:

B1. O603HayYeHus

I, - 3Ha4YeHvie anepnoan4eckor COCTaBMALLIEN TOKa KOPOTKOro 3aMblKaHus;

7 - BpEMSi OT MOMEHTa BO3HUKHOBEHMWSI KOPOTKOrO 3aMblKaHMs O MOMEHTa pa3MblKaHWUS AYyroracuTeNbHbIX KOHTAKTOB;
u, u, b, 8y, £3, w', £; - NApamMeTpbl YCOBHON rPaHNYHON JIMHUW NEPEXOJHOI0 BOCCTaHaBNMBAIOLLErOC HanpsiKeHus;
& - ckopocTb NBH;

U7p - MOMOCHOE BO3BpaLLaloLLEeecs HanpshKeHne;
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Fi» £, up - NApamMeTpbl YCMOBHOMW rPaHUYHON SIMHWUM HaYyalibHOW YacTu Nepexo4HOro BOCCTaHaBMBalOLWErocs
HanpsXXeHud,

iz - napameTp MBH co CTOPOHbI JIMHUX NpU UCNbITAHUAX BbIKIOYaTeNnA Ha OTKM4YeHune HeyaaneHHOro KOpOTKOro
3aMblKaHUA;

QH - pacxo ras3a Ha yTe4kn B 30HEe HOpMaJlbHbIX TeMNepaTyp AJ1A ra30BOro BblKIo4YaTesn4;

VB - pacxo Bo3ayxa Ha BblNOJIHEHME onepaunu;

OIIII - HeﬁTpaﬂbHaﬂ TOYKa Lenu NUTaHus B CXeMe UCMbITaHUK BbIKNtoYaTens Ha KOMMYTaLUWNOHHYIO CMOCOOHOCTL;

Om - HeﬁTpaanaﬂ TOYKa KOpOTKOSaMKHyTOVI Lenu B CXemMe MCMbiTaHWi BbIKNOYaTens Ha KOMMYTaUNOHHYO CNoCcoBHOCTL;

A, Ay, .., A7 - BUOBlI UCTIBITAHUA Ha KOMMYTALMOHHYIO CMOCOGHOCTb B COOTBETCTBUM C Tabnuuen 18 HacTosLiero
cTaHgapra;

Upw - MEXMNONIOCHOE BO3BpaLLaloLeecs HanpshkeHne;

U

e - NNONOCHOE HarpsibXeHne nepen BKino4eHnem;

)

EE.M

- MEXMNOINIOCHOE HanpsixXeHne nepen BKIOYEHNeEM;
T10 - peXuMm UCMbITAHUIA HA KOMMYTaLMOHHYHO CNIOCOOHOCTL NpuU TOKe, cocTaBnstLlem okono 0,1 I,:,, HOM
T30 - pexxum ncnbITaH!in Ha KOMMYTaLVOHHYH CMOCOBHOCTL MK TOKe, cocTaBnstowemM okomno 0,3 7, oy
T60 - pexunM MCMbITaHMIN Ha KOMMYTaLWOHHYO CNOCOBHOCTL Mpu TOKe, cocTaBnsoLwem okono 0,6 1y oy ;

T100s - pexuMm WCMbITaHUA Ha KOMMYTALMOHHYK CMOCOBGHOCTb MPU TOKE Iy, HE COAEPXAalUem anepuoanyecKoil
coctaBnswowen (5 £20%);

T100a - pexum UCbITaHWA Ha KOMMYTaLMOHHYO CMIOCOBHOCTL MpY TOKE [ 4y, C ANEePUOAMYECKON COCTaBMALEN § = 5 ;
Tcr1 - pexum UCTbITaHW Ha KOMMYTaLMOHHY0 CIOCOBHOCTL NPY KPUTUHECKNX TOKax 0,8 7y yop U 0,457, 1oy

Tcr2 - pexkum UCTbITaHN Ha KOMMYTALMOHHYH CMOCOGHOCTL Npu KpUTUYECKnX Tokax 0,45 7oy M 0,21, 1oy

Tcr3 - pexum UCTbITaHW Ha KOMMYTALMOHHYI0 CMIOCOBHOCTL NPY KPUTUHECKNX TOKaX 0,2 7y yp U 0,057, 1oy ;

OP1 - pexuM uCrbITaHWi Ha KOMMYTaLMOHHYHO CMIOCOGHOCTL B yCnoBusx paccorniacosaHus das npu Toke 0,075 I gy ;
OP2 - pexvm UCMbITaHW Ha KOMMYTaLMOHHYIO CMIOCOBGHOCTL B YCNOBUSIX paccornacoBaHus a3 npu Toke 0,25 7 gy ;

T1 ph - pexnm MCMbITaHWKM Ha KOMMYTaUMNOHHYIO CMOCOOHOCTL B yCnoBuax O,El,HOd)aSHOFO KOPOTKOro 3aMbIKaHUA NMpu TOKe
!

0, HOM »

T2ph' - pexum ncnelTaHNn Ha KOMMYTaLMOHHYIO CNIOCOBHOCTL B YCMOBUSAX ABOWHOIO KOPOTKOrO 3aMblKaHWUS Ha 3eEMITI0 npu
Toke 0,87 1, o ;

T2ph" - peXXvM UCNbITaHWI HA KOMMYTALMOHHY CMOCOOHOCTb B YCMOBUAX ABYX(ha3HOro KOPOTKOrO 3aMblKaHMS;

L90 - pexuM MCMbITaHU Ha KOMMYTaLMOHHYO CMOCOGHOCTE B YCIOBUSIX HEYAANEHHOro KOPOTKOrO 3aMblkaHWUsi MpU Toke
0,9 Lo mom s
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L75 - PEXUM UCMbITAHUN HA KOMMYTaLUOHHYIO CNocobHOCTL B ycnoBuax HeyganieHHOro KOpOTKOro 3amMmblkaHuA Npu Toke
0,75 wom s

L60 - pexxum MCMbITaHU Ha KOMMYTaLMOHHYO CMOCOGHOCTE B YCIOBUSIX HEYAANEHHOro KOPOTKOrO 3aMblkaHWUsi MpU Toke
0,6 15, som s

T100s(a), T100s(b) - pexxmMmbl UCNbITAHWMI HA KOMMYTaLMOHHY CNOCOBHOCTL, 3ameHsowme pexum T100s;

Ban = NPUHYANTENBHBIA MUK Hanpsb>KeHUs UCTOYHMKA MUTaHUS OTHOCUTENBHO 3eMin MPU UCMbITAHUAX Ha OTKYeHue

LYHTMPYIOLLErO peakTopa;

iy - HA4YanbHOE HanpsXXeHne B MOMEHT Cpe3a TOKa Npu UCMbITaHUAX Ha OTKITIOYEHWE LLUYHTUPYIOLLIero peakTtopa;

17 - MK BOCCTaHaBMBalOLWErocd HanpsaxXeHuna npun ncnblTaHUAX Ha OTKIMKOYeHne WYHTUPYIOLWEero peakrtopa,

mr

%, - HanpsbkeHue Ha BblKIOYaTENe B MOMEHT MOBTOPHOMO 3aXWraHWsi Unu NpoGosi MPU WUCMbITAHWSX Ha OTKIIOYeHWe
LUYHTUPYIOLLEro peakTopa;

T, - TemnepaTypa OKpyXalollero BO3gyXa MpWM WCMbITAHUAX Ha YCTOMYMBOCTb K KIMUMATUYECKUM BHELIHWUM
BO3AENCTBYOLLMM hakTopam;

T, - HWKHEee 3HayeHne TeMnepaTypbl BHELIHEN cpebl NpW IKCnyaTauum;

T, - BEpXHee 3Ha4eHne TemnepaTypbl BHELLHEN cpe/bl Npu aKcrnyaTauuu.

B2 CokpaleHus

KPY - komnnekTHoe pacnpegenurenbHoe YCTPONCTBO;

KPYQ - repmeTnyHOE anerasoBoe KOMMIEKTHOE pacnpenenmTernbHoe YCTPOCTBO;
BO - umkn onepauuin BKNIOYEHNE-OTKIIOYEHME;

OB - uuKn onepauun OTKIMOYEHNE-BKITIOYEHNE;

OBO - uunkn onepaumin OTKMOYEHNE-BKITIOYEHNE-OTKITIOYEHNE;

3WI1 - koMNNeKT 3anacHbIX YacTen U NpUHaANeXHOCTEN;

OKP - onbITHO-KOHCTPYKTOPCKas paboTa.

MpunoxeHue B
(pekomeHayemoe)

NEPEYEHb TEXHUYECKUX OAHHbIX,
KOTOPbLIE CNEAYET YKA3bIBATb B TEXHUYECKUX YCINNOBUAX HA BbIKINIOYATEIN,
QKCMNNYATAUNOHHbLIX U TEHOEPHbLIX AOKYMEHTAX

KnumaTtumyeckoe MCNONHEHUE 1 KaTeropus pasmeLLeHuns.

HwxHee 1 BepxHee 3HaYeHWs1 TeMnepaTypbl OKPYXatoLLero Bo3ayxa.
HomunHanbHoe HanpsxkeHue.

Haunbonbluee pabodee HanpsxxeHme.

HomunHanbHbIN TOK.
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HoMMWHanbHbIN TOK OTKIHOYEHMS.

HopmupoBaHHOE NpoLEeHTHOE coaepkaHne aneprmoamnyeckoin CocTaBnsoLWen.
HopmupoBaHHble napamMeTpbl TOKa BKIOYEHUS:

- HaMBoNbLUNA MUK,

- HavarbHOe OeNcTBYloLLee 3HaYEHNE NEPUOANYECKON COCTaBMSIOLLEN.
HopmupoBaHHble napamMeTpbl CKBO3HOMO TOKa KOPOTKOro 3aMblKaHWs:

- HambBonNbLUWIA NUK (TOK 3MEKTPOANHAMUYECKON CTOMKOCTH),

- cpeAHeKkBagpaTUYHOE 3HaYeHne Toka 3a BPeMs! ero npoTekaHus,

- BpeMsl NpoTekaHUsl Toka KOPOTKOro 3aMblKaHUS.

YpoBeHb N30MALNN.

VcnbiTaTenbHble HAaNPsXXeHUst U30NsaUui.

OnuHa nyTn yTeukn BHELLHEN U30MaLNN.

HopmunpoBaHHbie xapaktepucTtuku MNBH.

HopmupoBaHHble KOMMYTaLMOHHbIE LIMKIbI.

HopmunpoBaHHas 6ecTtokoBas naysa npu AlB.

CobcTBEHHOE BPEMST OTKIIOYEHUS.

MonHoe BpeMsi OTKIHOYEHMUS.

Pa3HOBpeMEeHHOCTUN 3aMblkaHWsi U pa3MblkaHWUsi KOHTAKTOB MOSOCOB M pa3pbIBOB.
CobcTBEHHOE BPEMSI BKIOYEHWS.

HopMupoBaHHbI TOK OTKIMHOYEHUS HEHArPY>KEHHON BO3AYLLHOW FIMHUN.
HopMupoBaHHbI TOK OTKIOYEHUS] KOHAEHCATOpPHOW GaTapeu.

HopMupoBaHHbI TOK OTKIHOYEHUS LUYHTUPYIOLLEro peakTopa.

HoMuHanbHoe HanpsikeHne BKIYatoLWMX, OTKIYaoLWMX YCTPOUCTB M BCrIoMOoraTesbHbIX Lienen 1 pog Toka.
Tok NoTpebrneHust BKMYaOLWNX U OTKMOYaOLWMX YCTPONCTB.

HanpspkeHue, TOK UM MOLLHOCTb YCTPOMCTB NoAorpesa.

TemnepaTypa BKIOYEHNS1 YyCTPOUCTB NOAOrpeBa.

XapakTepucTukm paboTbl MEXaHU3MOB, KOTopble TPeBYOTCA NS ero akcnnyaTaumm.
[asneHune (npuBegeHHoe k 20 °C) 3anonHeHnsa Ansa rasoBoro BbIKMoYaTens.
[asneHune (npuBegeHHoe k 20 °C) cpabaTbiBaHWsI CUrHaANM3aUum NOHWXKEHNSA AaBMEHUS AN ra3oBOro BbIKMoYaTens.

[asneHune (npuBegeHHoe k 20 °C) 6NOKMPOBKM paboTbl ra30BOro BbIKIOYATENSI NPW MOHWXKXEHUN AaBNEHMWS.
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CocTtaB rasoBov cmecu, NPUMeHSIEMOW B ra3oBOM BblKITlOHaTesne.

HwxHmi npenen AdaeneHus, MNpy KOTOPOM [JOMNycKaeTCcAa MPOM3BOACTBO OTAESbHbIX onepauun And BO3A4YLIHOro
BblKIto4aTens.

HomMuHaneHOe faBneHue 1 ananasoH pabounx AasneHun Ana nHeBMaTUYeckoro NnpuBoaa.
Pacxop rasa (Bo3gyxa) Ha yTeuku.

[aHHble 0 30He BbIxnona.

Pecypc BblkntodaTensa no KOMMyTaLUWOHHOW CTOMKOCTU A0 CpeaHero peMoHTa.
Knacc no mexaHn4yeckomn CTOMKOCTU.

Cpok cnyx6bl O cpeaHero peMoHTa.

Cpok cnyx0bl 40 cnncaHus.

Honyctumoe TskeHne NpoBOAOB.

Macca BbiknioyaTens, NpuBoAa, pacnpegenvTensHoro wkada, rasa, Macna u gp.
MabapuTHble pa3mepbl BbiknoyaTens.

[aHHble onsa npoekTnpoBaHusa yHaaMeHTa.

MH(*)OpMaLI,VIH O BO3MOXHOCTU ONarHoCTn4eCcKoro KOHTponda cpeacreaMmm MOHUTOPUHIA.

MpunoxeHune I'
(pekomeHayemoe)

CTPYKTYPA YCJIOBHOIO OBO3HAYEHUA BbIKITIOYATENA U NTPUBOOA
.1 CTpyKTypa yCrnoBHOro o603Ha4eH1A BbIKo4vaTens

H-H Ho- WK R

KNUMaTU4eCKOR MCIONHEHWE W KATETORWA DasMeleHns no
FoCT 15150

HOMHHANEHEIR TOK BEIENIOYATENA B amMnepax

HomMWHANEHEIR TOK OTENHYEHHA BEIKNIOYATENA E
KMNoamnepa

CIB0zHAYS0T PHMCKEMA wadpamd 1 I nd I,
CTEMEHE FAMPAZHEHWA MZ0NALMKM N0 TOCT 9920

HOMMHHANEHOE HANPAXEHWE BEIENKOYATENA B KMNOBONETEY

BEyKERI M UMpRl (OT JAEYX A0 NATH), 0DO0ZHaYaKWME BWA
WzaenwA  (B), Havfonee CYWECTEEHHBIE OTAMYMTENEHEIR
NEHIHAKK W NPeONEHATHE-H3TOTOEHTENE

Mpumep ycrnoBHOro 00O03HAYEHMST B TEXHUYECKUX [OOKYMEHTaxX W Mpu 3akal3e BbIKM4YaTens rasoBoro (3rerasoBoro)
TPEXMNOSIIOCHOrO UCNOSTHEHMST HA HOMMHanbHoe HanpsihkeHne 110 kB co cTteneHblo 3arpsasHeHus nsonaumm II*, HommMHanbHLIM
TOKOM OTKtoveHust 40 kA, HOMUHanNbHbIM Tokom 2500 A, KNMMMaTUYECKOrO UCNOSTHEHNS Y, KaTeropun pasmeLleHms 1:

BI'T-11011*-40/2500Y'1

I'Ipmmeanme - ByKBbI obo3HavatoT cepuio; 6yKBbI N 3Ha4YeHne HOMUHalribHOro HanpsXeHua - Tun; obo3HayeHue B Lesnom -
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TUMOWUCMONHEHME BbIKINOYaTENS.
.2 CTpyKTypa ycnoBHOro o60o3Ha4yeH1Msa npuBoaa
(KOHCTPYKTMBHO CaMOCTOATENBHOrO, OTAENLHO NMOCTABMSIEMOrO0):

Ho- rH

KNUMATHYBCKDE MCMNONHEHWE M KATEIOPWA PazMeWeHA no FTOCT

15150

YCNOBHOE 0003HAYEHME  KOHCTRWKTHEHOMD  MCMOMHEHHA WM
KOHCTRYETHEHOTO BAQWAHTA

BykEbl W UMdpEl (0T OBy 00 JYeTbipex), ofozHadamwMe B
WzaenuA (1), Havfonee cyWeCTERHHBIE OTNHUMTENEHEIR MPWIHAKK
M NPeanpUATHE-H3rOTOEHTEMNE

Mpumep ycnoBHOro o603HaYeHNst B TEXHUYECKMX AOKYMEHTaX U Mpu 3akase npvMBogda NPYXWMHHOMO ANl KONTOHKOBOIO
BbIKMoyaTens ¢ paboton BknoveHnst 1800 [k, knumaTtnyeckoro ncnonHenusa YXJ1, kateropmum pasmelleHus 1:

[MpK-1800YXJ11

MpunoxeHue [
(pekomeHayemoe)
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HOPMUPOBAHHBLIE XAPAKTEPUCTUKU NBH AN FTEHEPATOPHbIX BbIKNIOYATENEN

Tabnuua .1 - HopmupoBaHHble xapaktepuctukn MNBH anga reHepaTopHbIX BbiKNtovaTenen

U / Ugp, KB Lo, o » KA u,, kKB f3, MKC g, MKC S=u,liz,
kB/mkc
6/7,2 80 13,3 3,8 1 3,5
10/12 50 22,0 6,2 1 3,5
10/12 63 22,0 55 1 4,0
15/17,5 100 32,2 7,2 1 4,5
20/24 100 442 9,9 1 4,5
20/24 125 442 8,8 1 5,0
20/24 160 442 8,8 1 5,0
24/26,5 160 48,8 8,9 1 5,5
24/26,5 200 48,8 8,9 1 55
5 - ckopocTb NBH.
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I'Igvmomeﬂue E
(obsisaTenbHoOE)

METOOWUKA ONPEAENEHUA KO®OULUMEHTA MOLLHOCTU UCMIbITATENIbHON LIENN

KoadhbdhnumeHT MoOWHOCTU (cos @) B KaKOOM pase MUcCnbITaTeNbHOW LEenu MOXET ObiTb C 4OCTaTOYHOM TOYHOCTbIO
onpegeneH ogHNM 13 yKasaHHbIX HUXe CnocoOoB.

E.1 OnpepeneHune no NOCTOAHHbLIM Lenu

KoathuUMEHT MOLLHOCTU OMpeaensitoT Kak OTHOLUEHWE aKTMBHOTO COMPOTUBIIEHWSI £ K MOIMTHOMY COMPOTMBIEHUIO Z
ncnblTaTenNbHON ey Npu KOPOTKOM 3aMbIKaHUW.

3HayeHne g M3MepsIIoT Npu NOCTOsSIHHOM Toke. Ecnu Lienb BknoyaeT TpaHcchopmaTop, TO CONPOTUBIEHUS & NepBUYHON
Lenu n Ry BTOPUYHOW LIEMW U3MEPSIOT OTAEMBHO M 3HaYeHne R paccyuTbiBatoT Mo dopmyne

R=Ry+REK?, (E1)
roe ¥ - koappmumeHT TpaHchopmaumm TpaHcgopmartopa.

MonHoe conpoTuBneHne 7, paBHoe E/J onpegensalT no ocuunnorpaMmme, Kak nokasaHo Ha pucyHke E.1.

0.’
E.2 OnpepeneHune no 3aTyxaHuro anepuoaunyeckomn coctaBnsowen

[nsa aTtoro meToda CHMMAalOT OCLMISIOrpaMMy TOKa KOPOTKOrO 3aMblKaHWs C anepuoauMyeckol COCTaBnsowen u
npUMeHsitoT dhopMyny

iy =i e L, (E.2)

roe i, - 3HaYeHue anepuoamyeckon cocTaBnsaoLLen B BbIGpaHHbI MOMEHT BPEMEHMU;
iys - HAYarnbHOE 3HayeHue anepuon4eckon CoCTaBnNALLIEN;

I - VHOYKTMBHOCTb UCMbITaTeNbHOW Lenu;

¢ - BpEMsl, OTCYMTaHHOE OT Hayarna KOpPOTKOro 3amblKaHus;

& - OCHOBaHWe HaTyparnbHbIX Nlorapugmos.

W3 ykasaHHOM hopMyribl ONPeaensoT 3Ha4YeHne & ;7 cnegyrowmm obpasom:

a) U3MepsIIOT 3Ha4YeHWs i,, B MOMEHT Hayana KOpPOTKOro 3aMblkaHUs W i, - B MOMEHT BpPEMEHMU ¢, BbiOpaHHbIA 10
MOMEHTa PacxoXAEeHUsi KOHTAKTOB;

©) onpenensioT 3HaYeHne -RiL nyTem AeneHnst i, Ha i,,;

B) N3 maTemaTU4eckon Tabnuubl 3Ha4YEHUN g% onpeaenaAloT 3Ha4yeHne x, COOTBETCTBYIOLLEee YaCTHOMY OT AeNleHNsa i, Ha

:";H.& ’
r) 3HaveHve x, onpegensiollee cobol R /I AenAT Ha ¢ (B CeKyHAAX) U BbYMCHAIOT 3HaYeHNe R /7.
Yron # onpenensioT U3 BblpaXeHUs & = arctg 314 L/ R, nocne 4Yero HaxogaT tos g,

3TOT MeToA He NPUMEHSIIOT, ECIU TOKU U3MEPSIIOT € NMOMOLLIbIO TpaHcopMaTopa Toka.
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E.3 OnpepeneHue npu noMmoLlm BCnoMoratenbHOro reHeparopa (nunoT-reHeparopa)

Ecnn umeeTca BcrnomoraTesnbHbIN reHepaTop, YCTaHOBIMEHHbIW Ha OAHOM Bany C UCMNbITaTeNbHbIM FeHepaTopoM,
HanpsaXeHune 3Toro reHepartopa, 3anmcaHHoe Ha ocuunnorpamve, cpaBHUBaAKT MO (baae CHa4ana C HanpsaxeHuewm, 3atem - C
TOKOM UcCnbITaTesNIbHOro reHeparopa.

PasHocTb Mexay dhasHbIMU yriiamu HanpsikeHUin BCNoMoraTesnibHOro M raBHOMO reHepaTopoB C OHOW CTOPOHbLI U MeXay
dasHbIMWU yriaMmyM HanpsikeHusi BCromoraTesrlbHOro reHepatopa M TOKa WUCMbITaTenbHOro reHepaTtopa C APYro CTOPOHbI
onpegensieT dasHbIA yron Mexay HanpskeHMeM U TOKOM MCMblTaTernbHOro reHepartopa, no KOTOPOMY MOXeT ObiTb HalaeH
KO3(pPMLMEHT MOLLHOCTMW.

1 e
G|

b | b

E
MonHoe conpoTuBrEHNE KOHTYpa £ = T =
oI

rope g - S,D,C CXeMbl B MOMEHT pa3MbIKaHNA KOHTAKTOB;

Ion - TOK OTKIIOYEHNS;

| - Ha4Yano KOPOTKOro 3amblkaHUs;
Il - MOMEHT pasmMblkaHWNsi KOHTAKTOB;
Il - MOMEHT OTKIIOYEHUS TOKA;

A - ANnHa OoTpe3kKa napannenbHoOro ocu opauHat, OorpaHu4eHHoro ormbGarowmmmn 30C n nposegeHHOro B MecTe,
COOTBETCTBYOLLEM MOMEHTY Ha4ana BO3SHMKHOBEHNA TOKa K3;

£ - [ANnHa OTpe3ka napannefnbHoro ocu opauHat, OorpaHu4eHHoro ormbaowmmmn 30C n nposegeHHOro B MecTe,
COOTBETCTBYOLLIEM MOMEHTY pa3MbIKaHUA KOHTAKTOB;

o' - AnNMHa OoTpe3Ka napannesibHoro ocu opawuHat, orpaHu4eHHoro ormbatoLmMmn ToKa U nposegeHHOro B MecTe,
COOTBETCTBYOLLEM MOMEHTY Ha4Yana BOSHMKHOBEHNA TOKa K3;

1 - ANnMHa OTpe3Ka napanfenbHoro ocu opauHaTt, OorpaHU4YeHHOoro ormbarwLwmmmn ToKa M nposegeHHOro B MecCTe,
COOTBETCTBYOLLEM MOMEHTY pa3MbIKaHUA KOHTAKTOB;

F - 0Tpesok, cooTBeTcTBYyHOWMIA nonynepuogy SOC B 3agaHHOM MacluTabe;
(¥ - OTPE30K, COOTBETCTBYIOLLUIA ANNHE NoNynepuoaa Toka, B KOTOPOM MPOM30LLIIO padMblkaHUe KOHTaKToOB

PucyHok E.1 - Onpegenenne nonHoro ConpoTMBEHNS CXEMbI UCTbITAHWUIA

MpunoxeHune X
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(obs13aTenbHoOE)

METOA ONPEOENEHUA NMMKA COBCTBEHHOIO MNBH C YYETOM BITUAHUA NMUKA TALLEHUA

Mpu ncnonb3oBaHUM ykasaHHoro B 9.6.5.9, nepeuuncnexve a), metoaa onpegenexHus opmel Kpuson cobcteeHHoro MNMBH
UCMbITATENbHON Lenu HeobXO0OUMO Y4YMTbIBaTb BMMSIHAE MNMKa ralleHUsl Ha 3HayeHue MvKka BOCCTaHaBNMBAOLLErocsi
HanpPsXXeHNs N COOTBETCTBEHHO obpaboTaTb pesynbTaThl M3MEPEeHWUs Ha ocuunnorpade Ans nonyyYeHuss 3HadeHus o, ,

noanexatiero ConocTaBneHno C HOPMUPOBAHHLIM 3HAYEHMEM TV, .

Ecnn 3HayeHne nuka raweHusi He npeBbiwaeT 10% wn3MepeHHOro Ha ocumnnorpaMme nuMka BOCCTaHaBMMBAOLLLErocst
HanpskeHns, To Ans ogHovactoTHoro MNBH, a Takke ans mHoroyactoTHoro MNBH, ecnun B Hem npeobnagaeT coctaBnswwas
OCHOBHOW 4acTOThl, MOXET MPUMEHATLCS creaytoLmin cnocob onpeaenexnsa U, .. .

Ha ocuunnorpamme (CM. pucyHok X.1) n3MepstoT OTpeskn 4, B U ¢ U C y4eToM macwtaba m;;, paccuuTbiBaloT 77,
no cdoopmyne

U = ABg (B +C). OK.1)

Ecnn npu pacwudpoBke ocumnnorpaMmmbl  BO3HUKAOT TPYAHOCTU C  OMpederieHMeM BenUYMHbI oTpeska &, TO
ZonyckaeTcs NpUMeHsiTe hopmyny

U = (A = & Chomyy (K.2)
roe X, - 3HadeHue KoadpdmumeHTa no 6.6.3.1.

A HanpaweHua

uy, {] - HanpsbkeHne 1 TOK B ONbITe; u, [ - cobcTBeHHoe MNMBH 1 oxupaembii TOK; i, - BO3BpaLLatoLLeecs HanpsbkeHne

PVIcyHOK K- Ocu,vlnnorpamma Anga onpegeneHna nmka BoCCTaHaBnMBalkoLWEerocd Hanps>XeHna

MpunoxeHne U
(pekomeHayemoe)

NMPUMEPbI CXEM ®OPMUPOBAHUA KPUBbIX NBH

Mpumepbl cxem cdopmmnpoBaHusa MNBH, onpegensemoro YeTbipbMsA napameTpamu, B cooTBeTcTBuMU € 9.6.5.1 npuBeaeHsb!
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Ha pucyHkax U.1 n N.2. TNpumepbl cxem dopmupoBaHua NBH, onpegensemoro 4eTbipbMsi napameTpamu, ONs Cly4Yaes,
npeaycMoTpeHHbIx 9.6.5.4, npmBeaeHbl Ha pucyHkax U.3 n N.4.

Ha pucyHkax N.1-U1.4 WTpux-nyHKTUPHBIMU NNHUAMU 00603Ha4YeHbl cxembl hopmupoBanms MNMBH.
O603Ha4veHus Ha pucyHkax N.1-1.4:

LI:I - UHOYKTMBHOCTb KOPOTKOrO 3aMbIKaHUS CXEMbl UCTbITAHUN;

VB - ucnbITyembl BbikoYaTens;
L, L, B, R, C, ] - peaktopbl, pe3ancTopbl 1 KOHAEHCATOpPbl (COOTBETCTBEHHO) cxeM chopmMmposaHmus MNMBH.

B tabnuuax U.1-1.2 npuBeneHsl hopMynbl ANs BbIOOpa 3Ha4YeHW 3NeMeHTOB cxeM hopmupoBanus MNBH. Kaxgas cxema
faeT onpegerneHHoe 3HadYeHne 3anasablBaHus ¢; , KOTOPOE ONpeaenseTcs, B OCHOBHOM, BbIGOPOM 3HAYeHUS CONPOTUBMNEHNS

Ry 3HayeHne t; MOXET yBenn4mBatbCA 3a CHET EMKOCTH, naparnnensbHON UCTMbITYEMOMY BbIKIOYaTesnto (CyMMa CcOOCTBEHHOM

€MKOCTU UCMbITaTENbHOW YCTAHOBKM U AOMNOMHUTENBHBIX KOHAEHCATOpPOB). EMkOCTh, 06ecneunBatoasa Tpebyemoe 3HadeHue
{7, MOXeT OKasblBaTb BNUAHME WU Ha Opyrue XxapaktepucTuku kpusoin [NBH. B atom crnyyae 3HayYeHns 3nNeMeHTOB CXeMm

dopmmpoBaHms MNMBH gomkHbI 6bITb OTKOPPEKTMPOBAHLI NMPY OKOHYATENBHON HanagkKe cxemMbl UCMbITaHUNA.

Mpu npumeHeHnn cdopmyn, npueedeHHbIX B Tabnuuax W.1-M.2, ncnonesyloTca criegyrolimMe eAmHuLbL: HanpsiXkeHue - B
KWMOBOMbLTax, TOK - B KUroamnepax, UHAYKTUBHOCTb - B MUMMUIEHpPU, eMKOCTb - B MUKpodhapadax, akTUBHOE CONpPOTUBIEHNE -
B oMax, ckopocTb MBH ( 5) - B KnnosonbTax B MUKPOCEKYHAY.
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PucyHok U.3
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PucyHok .4
Tabnuua N.1
Tok Howmep Pac4yeTHble bopMynbl ANg napameTpoB
OTKIMOYEHUS | pUCYHKa
ID,HDM’ %
7, MIH &,0m ', MK Ly, MMH B, Om 1, MK
60 w1 i 1125~ 151-107° Yon Lo, rom 0.5 277 P 300—> 942-107° Yo Lo,1om 06
(KA =1,5) fo,mm 0.6 o2 i ID,HDM 06 Io,mm 06 52
(fd = 0,0551)
60 |/|2 [:I 96i 2250 S 121,10—6 UBIT I':',I'DDM 036 2 92 UBI[ 288 S 1015.10_6 UBI'[ ‘I'rD,I'DDM 0,6
(KA =1.5) , jo,mm 0.6 0, HOM 0.6 o ’ fo,nm.t 0.6 Io,mm 0.6 g2
(t5 =0)
100 n.A - Ry Uon 4 [ Ry A
(k4 =14) D250 100 2201070 2L o mom 3,00 30 1440 350. 106 250 ‘o,m0m
A ’ o, HOM &2 ‘ro,mm o, HOM o
(zg =0)
. Y o
(& 1201 4) 2 0,96& 2250 1161078 Uﬁnfﬂ 220& 1340 s40-10~6 Usn {o, mom
A ’ ‘ro,mm o, Hom 52 ‘ro,mm o, o 52
(¢ =0)
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Tabnuua N.2
Tok oTkntoveHus | Homep Pac4yeTHble hopMynbl Ang napameTpoB
THp— pUCYHKa
L, MTH R, Om C, Mk
: - S
(¥ 6—01 5) " 2250 1651076 Zom Lo 0w 0.6
a0 0, HOM 0.6 32
(z3 =0)
60 n.4 o
(K’ =1 5) 2,61i 2250 og9. 10—6 UBI[ ID,HDM 0,6
4 ’ ‘ED,HDM 0.6 0, HOM 0.6 32
(z4 =0)
100 n.3 - o .,
= 2250 31510—6 EI 4 0, HOM
(K-A ] 1’4) 0, HOM 32
(z4 =0)
100 n.4 i o —
(kK4=14) 5,00 —% 2250 360, 10-6 ~3n fo,mom
4 , IU,HDM 0, HOM SQ
(z4 =0)
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lMpumep - Pacyem anemeHmoe cxembl ¢hopmuposaHusi NIBH, npueedeHHOl Ha pucyHke WU.2, npu ucnbimaHusix
eblK/IroYamersisi C HOMUHaIbHbIM HanpsikeHuem 220 kB Ha omkJiro4eHue HOMUHalIbHO20 moka omksiroveHust 40 KA.

OnpedeneHue eo3epaljarouie20ocs HanpsixeHus U U UdeKmueHocmu KOPOMKO20 3aMbIlKaHusi LD.'

U
U =R g 229243 4501 kB,

BNl w@ 1.5

Ui 31891
Iy wom 9 40,0-314

Ig= 10° =151 mIH,

20e wq = Kpya2oeasi MpoMblWIiIeHHasi 4Yacmoma.

B coomeemcmeuu ¢ ¢hopmynamu, npueedeHHbIMU 8 mabnuue WU.1 (HuxHsis cmpoka), onpedesisieM 371leMeHMbI
cxembl ¢popmupoeaHusi [NBH, noka3zaHHOU Ha pucyHke U.2:

[

L=0%6—2_ =09 1891 455 MIlH;
o, FOm 40,0

R=2250 2.0

= 22504— =112,50 Om;

0, HOM :

Ui .
C=116:107 T8 = 116 10‘6M = 0,219 MKg;
3 2,0
5
Iy =220-73% - 220821 L1040 mrw;
o 70m 40,0
5 2,0
Ry =1340 = 1340—" = 67,0 Om;
. 40,0
Ui .
€y = 540-1078 2L 22 _ 540.1076 M =1,021 MKe.

52 ,
Tpebyemoe 3HaveHue ¢; - 2 MKC. B coomeemcmeuu ¢ ebipaxeHuem (13) onpedensirtom cyMmapHyro emkocms C,

Komopyr Heob6xo0uMo NOoOKIYUMBL NapasesbHO KOHmakmam MB:

06 2:100-40

FEEAE
€ = 4451078 1410 _ 445
|

=0,0178 MK®.

B sepxHeli yacmu pucyHka WN.5 npueedeHa pacyemHasi kpueasi [IBH. B Hu)xHel Yacmu pucyHka U.5 - ee Ha4asibHasl
Yyacmb. Pa3meuweHue napasnnesribHO KOHMaKkmaM UcClblmyeMo20 eblK/todamersiss donosiHumenbHol emkocmu 0,0178
MK® nompeboeasio KOpPPeKMUPOSKU 3Ha4YeHUl aneMeHmos: ¥, | U R,. B pesynomame =0,205 mk®, ¢, =1,10
MK®, R =60 Om. OcmarnbHble 3rileMeHmbl ocmanuck 6e3 usmeHeHul. lTapamempsi kpusol [IBH coomeemcmeyrom
mpebogaHusIM Hacmosiuje2o cmaHlapma.
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PucyHok N.5

BUBJTNOIrPADUSA

[11 06 10-115-96* MMpaBuna ycTponctBa M 0e3onacHOM 3KCnnyaTauunm CcocydoB, paboTarwmux nog
AaBneHvem (yTBepXxaeHbl noctaHoBneHnem rocroptexHagsopa Poccum ot 18.04.95 N 20)
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