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MpeaucnoBue

Lienv v npuHumnbl ctaHgapTusaumm B Poccuitckon ®epepaumm yctaHosneHbl defeparnbHbiM 3aKOHOM OT
27 pekabps 2002 r. Ne 184-d3 «O TeXHU4ECKOM perynmpoBaHum», a npasura NpUMeHEHUs! HaLMOHANbHbLIX CTaH-
AapToB Poccuiickoi ®epepaumm — MOCT P 1.0 — 2004 «CraHpgaptu3saums B Poccuiickoi ®eaepaumnn. OcHoBs-
Hbl€ NOrNoXXeHusA».

CBefieHMA O cTaHaapTe

1 PA3BPABOTAH OAO «Hay4uHo-nccnegosatensCkuii MHCTUTYT anekTpoaHepreTukn» (OAO «BHUNO»), To-
CyDApCTBEHHBIM YHUTAPHBLIM NpeanpuaTueM «Bcepoccnincknin anekTpoTEXHUYECKUIA UHCTUTYT uMenn B.U. Jleln-
Ha» (FYM «B3N»)

2 BHECEH TexHn4yecknM koMuTeTOoM No ctaHgapTusaunm TK 37 «OnekTpoobopynosaHue Ans nepenaqn,
npeoBpa3oBaHnA U pacnpeaeneHns 3NeKTPO3HEPTUnY

3YTBEPXOEH VI BBEAEH B IENCTBUE Mpukazom denepanbHOro areHTCTBa Mo TEXHUYECKOMY perynu-
poBaHunio u meTponorumn ot 23 aerycta 2006 r. Ne 170-cT

4 B HacToALEM CTaHAAPTE YYTEHbl OCHOBHbIE HOPMATUBHbIE NOMIOKEHUS CreAyIOLLIMX MEXAYHAPOAHBIX
CTaHOapToB:

M3K 62271-100: 2001 «KommyTauuoHHas annapatypa n annapaTypa ynpasfieH1s BbICOKOro HanpshkeHWs.
YacTb 100: Boikmoyatenu nepeMeHHOro Toka BbICOKOro Hanpsbkenua» (IEC 62271-100:2001 «High-voltage
switchgear and controlgear. Part 100: High voltage alternating-current circuit-breakers»);

M3K 60694: 1996 «ObLumne TpebGoBaHMa ANA CTaHOAPTOB HA KOMMYTALIMOHHYIO annapaTypy v annapaTypy
ynpaeneHus Bbicokoro Hanpshxenus» (IEC 60694: 1996 «Common specification for high-voltage switchgear and
controlgear standards» )

5 BBEAEH BINEPBGIE

UHbopmayusi 06 usMeHeHUsIX K HacmosiueMy cmaHOapmy rybriuKyemcsi 8 exe200H0 uzdagaeMoM UHGOp-
MayUOHHOM yKka3amene «HayuoHanbHble cmaHAapmbl», @ MEKCMbl U3MEHEeHUU U NMonpagoK — 8 EXeMeC4YHO
usdasaeMbix UHGHOPMaUUOHHbIX yKa3amernsix «HauuoHansHble cmaHdapmelty. B criyqae nepecmompa (3aMeHbl)
unnu ommeHs! Hacmosiwezo cmarOdapma coomeemcemeyioujee yaedomneHue 6ydem onybIUuKO8aHO 8 eXXeMecsH-
HO u3z0asaeMoM UHGhOPMaUUOHHOM yKazamerne «HayuoHanbHele cmaHOapmsiy. Coomeememeyrowias UHGop-
Mauus, ygaedomiieHUe U MeKCmbI pa3MeLyalomcesi makke 8 UHghopmayuoHHol cucmeme obLue20 rob308aHUsT —
Ha ogpuyuansHoM catime ®edepanbHo20o azeHMCemea o MeXHUHECKOMY peayruposaHuUio U Memponoauu 8 cemu
UHmepHem

© CraHgapTuHdopm, 2007

HacToswuumii cTaHgapT He MOXET GbITb MOMHOCTLIO UM YAaCTUYHO BOCMPOU3BEAEH, TUPaXKMPOBAH 1 PAacnpoCT-
paHeH B kauyecTBe 0th1LManbHOM UanaHua 6e3 paspelueHnst defeparnbHOro areHTCTBa No TEXHUHECKOMY perynv-
poBaHuo U MeTponorum
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HALWOHAINBbHBIA CTAHOAPT POCCUMNCKON PEOEPALUMUMU

BbIKIMIOYATENU NEPEMEHHOIO TOKA
HA HANPAXEHUA ot 3 po 750 kB

O6wme TexHUYeCKHe yCrnoBus

Alternating-current circuit-breakers for voltages from 3 to 750 kV. General specifications

Oara BeeaeHun* — 2007 — 04 — 01

1 O6nacTb NpUMeHeHuns

HacTosLWwumi cTanaapT pacnpocTpaHsSeTcs Ha BhikMiovaTeny (Bkoyas ux npueogbl), npeaHasHaveHHbIe
AN KOMMYTaLMW ANeKTPUYEeCKVX Lienei NPy HopMarbHbIX M aBapUiiHbIX pexkuMax B ceTsX TpexdasHoro nepemeH-
HOro Toka Yactotol 50 Ny HoMMHanNbHBIM HanpskeHneM oT 3 Ao 750 kB BknoUNTENBHO.
CraHgapT He pacnpoCTPaHAETCS Ha BbIKMIoYaTen cneumarbHbIX UCMOSHEHWI, NpeaHa3Ha4YeHHbIe Ans:
- paBoThl B ONACHbIX B OTHOLLEHWUW NOXapa Unu B3pbiBa NOMELLEHWSIX (HanpUMep B ra3oBbIX LWaxTax);
- 4aCTbIX KOMMYTALMOHHbIX ONepaLmii (Hanpumep ANs 3NeKTPOTEPMUYECKUX YCTAaHOBOK);
- NepeaBWXHBIX SNEKTPOYCTaHOBOK (Hanpumep ANs aNeKTPOBO30B, 3KCKABATOPOB);
- CYA0BbIX 9HEPreTMYECKUX YCTAHOBOK.
CranpapT He ycTaHaBNMBaeT cneLmarnbHbIX TpeGoBaHUM K BbIKMIOYATENAM, NpeAHasHavYeHHbIM Ans paboTbl
B YCMOBUSAX MOBBILEHHON CeWCMWUYHOCTW. CBedeHUs O CEMCMOCTOMKOCTM TaKuX BbikniodaTenen cnegyet
NPUBOAUTDL B TEXHUHECKUX YCNOBUAX Ha BbIKMIOYATENW KOHKPETHLIX TUNOB (Aanee TY) U akcnnyaTauMOHHbIX AOKY-
MeHTaXx.

2 HopmaTuBHbIE CCbINKU

B HacTosiLeM cTaHaapTe UCNoNb3oBaHbI HOPMATUBHBIE CCLUTKU HA CreayioLme CTaHaapTh:

FOCT P UCO 9001 — 2001 CucteMbl MeHemkMeHTa kadecTBa. TpeboBaHus

FOCT 2.601 — 2006 EauHasn cucteMa KOHCTPYKTOPCKOM AOKYMEHTaLMK. DKCNIyaTaLMOHHbIE JOKYMEHTbI

FOCT 12.2.007.3 — 75 Cuctema ctaHaapToB 6e3onacHoCcTU Tpyaa. dneKkTpoTexHMYeckue yCTpoicTea Ha
HanpsikeHue cebiwe 1000 B. TpeGosaHus Ge3onacHOCTH

FOCT 183 — 74 MawuHbl anekTpuyeckue Bpawaiowmecs. ObLume TeXHU4Yeckue ycrnoeust

FOCT 982 — 80 Macna TpaHcdopMaTopHble. TexHU4eckne ycnoBus

FOCT 1516.2 — 97 OnexTpoo6opyaoBaHUe 1 MEKTPOYCTAHOBKU NEPEeMEHHOTO ToKa Ha HanpsikeHne 3 kB n
Bbiwe. O6LMe MeToAb! UCMbITAHWI SNEKTPUYECKON NPOYHOCTU U30NALIMU

MOCT 1516.3 — 96 OnexTpooGopynoBaHMe NepeMeHHOTo Toka Ha HanpsbxeHue ot 1 Ao 750 kB. TpeGoeaHus
K 3MEeKTPUMECKON NPOYHOCTU U30NALMN

FOCT 10121 — 76 Macno TpaHcchopmaTopHOe CenekTUBHON CUUCTKN. TexHn4Yeckne ycnoBus

FOCT 2991 — 85 Awwmkmn goulatbie Hepa3sbopHbie ana rpy3oB Maccoi Ao 500 kr. O6wme TexHudeckue
ycnosus

FOCT 7746 — 2001 TpaHcchopMaTtopbl Toka. ObLume TeEXHUYeCKUe YCnosus

FOCT 8024 — 90 AnnapaTbl U ANEKTPOTEXHUHECKNE YCTPOMCTBA NEPEMEHHOTO TOKA HA HANPSHKEHWE CBhILLE
1000 B. Hopmbi Harpesa npy NPOAOIKMTENBHOM pexnMe paboTbl  METOALI UCTIbITAHWUN

FOCT 9920 — 89 OnexTpoyCTaHOBKUN NEPeMEHHOrO ToKa Ha Hanpsykenue oT 3 Ao 750 kB. [inuHa nyTh yTeukmn
BHELLHeW u3onsaumm

* Ana sbiknioyaTtenei, paspatoTaHHbix Ao 1 aHeapsa 2007 r., aeicteyet MOCT 687 — 78.

W3parue opuunansHoe

1* 1
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MOCT 10198 — 91 Awwmkn fepeBsHHBIE ANA rpy3oB Maccol cB. 200 no 20000 kr. O6wme TexHu4eckue
ycroeus

FOCT 10434 — 82 CoeanHeHWs KOHTaKTHbIE anekTpudeckue. Knaccudmkauma. ObLume TexHnqeckue tpebo-
BaHUA

FOCT 12969 — 67 Tabnudkv Ans MalwuH 1 npubopos. TexHuieckue TpeboBaHnA

FOCT 12971 — 67 Tabnu4kun NpsAMOYrofbHble ANs MawwunH n npubopoBs. Paamepbl

FOCT 14192 — 96 MapkupoBka rpy3oB

FOCT 14254 — 96 Ctenenu 3awuThl, 06ecneumsaemMble obonoykamm (Kog, IP)

MOCT 15150 — 69 MaLunHbl, npubopkl M Apyrie TeXHUYeckue nanenus. IcnonHeHns ana pasnMyHbIX K-
MaTu4eckux panioHoB. KaTeropusi, ycrnoBus aKkcrnnyataumu, XxpaHeHUs U TPaHCNOPTMPOBAHUA B HacTW BO3Aeit-
CTBUS KNUMaTUHECKNX (PaKTOPOB BHELLIHEV cpeabl

FOCT 15543.1 — 89 Uapenus anekTpoTexHudeckue. Obwme TpeboBaHUsA B 4aCTV CTOMKOCTM K KNUMATUYEC-
KVWM BHELLHWM BO3OEeNCTBYIOLWMM chakTopam

FOCT 16962.1 — 89 U3apenuvs anekTpoTexHuyeckne. Metoabl UCNbITaHWI Ha YCTOMYUBOCTD K KNMMaTuyec-
KVMM BHELLHMM BO3eNCTBYIOMM thakTopam

FOCT 16962.2 — 90 Nagenwvs anekTpoTexHu4eckme. MeToabl UCTbITaHWI HA CTOMKOCTb K MEXaHUYECKUM
BHELUHWUM BO3AEVCTBYIOLLMM haKkTopam

FOCT 17412 — 72 N3pnenus SNeKTpOTEXHNYECKWE ANA pafioHOB C XONOAHBIM KNUMaTOM. TexHu4eckue Tpe-
6oBaHus, Np1eMKa U MeTOAbI UCTbITaHWA

FOCT 17516.1 — 90 Napenus anekTpoTexHudeckune. Obme TpeboBaHUs B 4aCTN CTOMKOCTU K MEXaHU4ec-
KUM BHELLHUM BO3OENCTBYIOLMM dhakTopam

FOCT 17703 — 72 Annapatbl aNeKTpU4eckne KOMMyTaunoHHble. OCHOBHbIE NOHATUA. TEpMUHBI M onpeae-
rneHuns

FOCT 18311 — 80 Uanenus anekTpoTexHuieckne. TepMuHbI U onpeaerneHns OCHOBHbBIX MOHATUI

FOCT 21130 — 75 U3penus anekTpoTexHndeckne. 3axknmbl 3a3eMrisiioLLME U 3HAKW 3a3eMIMEeHUA

MOCT 21242 — 75 BblBOAbI KOHTAKTHBIE ANEKTPOTEXHUYECKMX YCTPOMCTB NOCKUE U WITbipeBble. OCHOBHbIE
pasmepbl

FOCT 24753 — 81 BbiBOAbI KOHTAKTHBIE 3MEKTPOTEXHUYECKUX YCTPOMCTB. OBLUMe TexHu1eckne TpeboBa-
HUSt

MpunmeyaHue— MNpyNoONb30BaHUMM HACTOAWNM CTaHAAPTOM LIenecoo6pasHo NPOBEPUTL ASVCTBUE CCbINOY-
HbIX CTaHAapPTOB B WH(hOPMALMOHHONM cucTeMe o6LIero Nonb3oBaHMA — Ha ouLManbLHOM canTe HaUMoHanbHOro opra-
Ha Poccuiickon ®epepaumm No ctaHaapTusauum B cetm UHTepHeT unu no exeroaHo nsgasaeMomy UHGpOpMaLMoHHOMY
ykasatenio «HauuoHanbHble CTaHAAPTbI», KOTOPbI ONYGNUKOBAH MO COCTOAHMIO Ha 1 sHBapA Tekyllero roaa, U no
COOTBETCTBYIOLLMM €KEeMECAYHO M3aaBaeMbiM MH(POPMALMOHHBIM YKa3aTensam, onyGnuKoBaHHLIM B TekylueMm roay. Ecnmn
CCbINOYHbIN AOKYMEHT 3aMeHeH (M3MeHeH), TO Npn NONL3OBaHUN HACTOALLMM CTaHOAPTOM cneayeT PyKoBOACTBOBATLCA
3aMeHeHHbIM (U3MEHEHHbIM) AOKYMEHTOM. Ecnmn cchinoyHbIi AOKYMEHT OoTMeHeH 6e3 3aMeHbl, TO NONoXeHne, B KOTO-
POM fiaHa CCbiNka Ha Hero, MPUMEHSIETCA B YaCTK, HE 3aTParvBaloLLen 3Ty CCbINKY.

3 TepMuHbI, onpeaeneHns, 0603Ha4YEeHNUA U COKpaLLleHus

3.1 TepMuHbI, NPUMEHAEMbIe B HACTOSILLIEM CTaHaapTe, NPUMBEAEHbI B NPUMOXEHUN A.
3.2 OB6o3Ha4EHUA U COKPALLIEHUS, TPUMEHSIEMbIE B HACTOALLIEM CTaHAapTe, NPMBEAEHb! B NpUnokeHnn b.

4 Knaccudumkaumn

4.1 BuikniovaTenu noapasaensior no creayiowmumM OCHOBHBIM NPU3HaKkaMm.

4.1.1 No poay yctaHoBku AN paboTbi:

- B NOMeLLeHUAX (KaTeropum pasmellenns 2, 3, 4);

- Ha OTKPLITOM BO3AyXe (KaTeropus pasmeLuenms 1);

- B MeTannnyeckmx o60onoykax KOMNNEKTHbIX pacnpeaenuTesibHbIX ycTpoicTs (KPY), yctaHaBnvMBaeMbix B
noMeLLeHNAX (KaTeropum pasMeLleHns 2, 3, 4) U Ha OTKPLITOM BO3AyXe (KaTeropusi pasmeLeHus 2).

Kateropumn pasmeLleHna ykasaHbl B cootBeTcTeumn ¢ FOCT 15150.

4.1.2 MNo npuHumMny ycTponcTaa (BUaAbI):

- ra3oBble — 3nerasoBble, C ApYrMMU ra3amm UnNn ra3oBbiIMU CMECAMM;

- BaKyyMHbl€;

- BO3AYLWHbIE;
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- MacnaHble;
- 3NEKTPOMAarHnTHbIE.
4.1.3 Mo pasmeLLEeHnIO AYroracMTenbLHOrO YCTPONCTBA:
- C AyroracutesibHbLIMKU YCTPOUCTBaMM, pacrornoXeHHbIMU B 3a3eMsneHHOM kopnyce (6ake) — 6akoBble Bbik-
niovarenu;
- C AyroracuTenbHLIMW YCTPOWCTBaMM, pacnornoXeHHbIMU B kopnyce (6ake), HaxoasLemMcs nog Hanpsxe-
HUEM, — KOSIOHKOBbIE UMW NOABECHbBIE BbIKMIOYaTENM.
4.1.4 No KOHCTPYKTMBHOIN CBA3N MeX 1Y NOmocamMu:
a) TPeXNONIoCHOe NCMOMHEHNE:
- C Tpema nonocamn B o6LLEM KOXYXE;
- C TPeMSA Nonocamm Ha obLLeM OCHOBaHUU ((DUKCUPOBAHHOE MEXYMNOMIOCHOE PacCTOAHNE);
6) 0QHONONIOCHOE UCMOMHEHUE — C NMOMIOCAMM Ha OTAESNbHBLIX OCHOBAHUAX (HeMKCMpOBaAHHOE MeXAayno-
FIOCHOE PacCTOAHNE).
4.1.5 Mo dyHKUMOHANBLHON CBA3N MeXY NonocaMm:
- ¢ (hyHKLMOHANBbHO HE3ABUCUMBLIMUN NOFIOCAMU (Ha Kaxabii MOMIOC OTAENbLHLIN NPUBOA, OTAENbHLIN Ay Tbe-
BOW KnanaH n ap.);
- ¢ hYHKUMOHANbHO 3aBUCMMbIMM NOMNIOCAMK (Ha TPy nonioca obLmi npueog, obwuin AyTbEBOW KnanaH
n ap.).
4.1.6 Mo Buay npnueoaa B 3aBUCUMOCTM OT pOAA 3HEPTUMU, UCNIONb3YEMOMN B NPOLIecce ONEPUPOBaHNA:
- C NPMBOAOM 3aBUCUMOTO AEUCTBUS — 3NEKTPOMArHUTHLIM, SNEKTPOABUraTeNbHbIM, HENOCPEACTBEHHO
UCMOMNBL3YIOLLIUM 3MEKTPUHECKYIO SHEPTUNIO MOCTOAHHOTO, NEPEMEHHOTO UMW BbIMPSAMITEHHOTO TOKA;
- CNPUBOAOM HE3ABUCUMOTO AENCTBUS — NHEBMATUYECKUM, MPY>XKMHHBIM UMW TMAPaBANYEeCKUM, UCNIOSb-
3YIOLMM NpeaBapuTENbHO 3anaceHHyo NOTEHLMANbHYI0 3HEPIVIO CKATOro rasa unmn NPYXUHDI.
4.1.7 No xapakTepy KOHCTPYKTUBHOM CBA3MN BbIKNIOHYATENS C MPUBOAOM:
- C OTAEerbHBIM NPUBOAOM, CBA3AHHBIM C BbIKNIOYaTENEM (Mrn NOMOCOM BbIKNOYATENS ) MEXaHUYECKON ne-
penaven;
- CO BCTPOEHHbLIM NPUBOAOM, ABAAIOWMMCA HEOTHEMMNEMON, KOHCTPYKTUBHO HE BbIAENEHHON, YacTbiO BbIK-
noYaTens urnn nonioca BbIKNoYaTens.
4.1.8 [o MexaHW4eCKoM CTONKOCTY:
- HOPMarIbHOTO UCTIONHEHWS;
- C NOBbLILLEHHON MEXaHNYECKOWN CTONKOCTbIO.
4.1.9 o Hann4MIo NN OTCYTCTBMIO B yroracuTeNbHOM YCTPONCTBE LLYHTUPYIOLLUX PE3UCTOPOB:
- C pe3ncTopamu, AENCTBYIOLLIMMM TOSMBKO B MPOLIECCEe OTKIMIOYEHNS;
- C pesncTopamu, AeCTBYIOLLMMMN TOMBKO B MPOLIECCE BKIIOYEHNS;
- C pe3ncTopammn ABYXCTOPOHHErO AeNCTBUSA, AENCTBYIOLMMN KaK B MPOLIECCE OTKIMIOYEHUS, Tak U B Npo-
Liecce BKIMIOYEeHUS;
- 6e3 pe3ncTopos.
4.1.10 o HanW4mMIo NN OTCYTCTBMIO LLIYHTUPYIOLLIMX KOHOEHCATOPOB!
- CKoHAEeHcaTopamu;
- 6e3 KoHOEeHCaTOPOB.
4.1.11 Mo npurogHoCTH BiKNiovaTens Ans paboTbl Npy aBTOMaTUHECKOM NMOBTOPHOM BKrtoveHun (AlNB):
- npegHasHaveHHble ans paboTbl npu AlB;
- He NpegHa3HaYeHHble Ans paboTbl npu AlNB.
4.1.12 Mo npurogHOCTK BhIKMIOYaTENS AMNS KOMMYTaLMW KOHOEHCATOpHbIX BaTapeii:
- NpeaHa3sHaYeHHbIe ANs KOMMYTaLMW KOHAeHCaTOpHbIX GaTapei;
- He NpeAHa3HaYeHHble ANA KOMMYTaLUW KOHAEeHCAaTOPHbIX 6aTapeii.
4.1.13 INo np1rogHoCTM BbIKMoYaTENs AN KOMMYTaLMW TOKOB LLYHTUPYIOLLMX PeaKTOpOB:
- NpegHa3Ha4YeHHble AN KOMMYTaLMWU TOKOB LLYHTUPYIOLLIMX PeaKTopOB;
- He NpegHa3Ha4YeHHble 4119 KOMMYTaLMN TOKOB LYHTUPYIOLLMX PEAKTOPOB.

5 OCHOBHbIeé (HOMMHaNbHbIE) NapameTpbl
5.1 K HOMMHaNbHbIM napamMmeTpam BblKnovaTena OTHOCATCA:

- HOMWHarbHOE HanpsbkeHue BelkniodaTend — U,,,, (COOTBETCTBYIOLLIEE eMy HanGonbLuee paboyee Hanps-
XeHue Bolkniovatens — U, p);
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- HOMWHarbHbIM TOK BbikntovaTend — I,

- HOMUHATLHbBIN TOK OTKMIOYEHNA BbIKMoHaTens — I, o

- HOMUHarbHOe HanpshkeHne Lienen ynpasneHna v BcrnomoraTenbHbix Lenei npusoga— U, o

- HOMUHarbHOe (M3BLITOYHOE) AABNEHNE CKATOrO BO3AyXa Ars BO3AYLLHOIO BhIKMoYaTens 1 (Mnu) nHesma-
Tudeckoro npusoga — P, -

3HayeHns HOMUHanNbHbIX NapaMeTPOB BbiKMoYaTENs BbIGUPAIOT U3 psaa CTaHAAPTHLIX 3HAYEHUI, Npuse-
AeHHbIX B Tabnuue 1.

Ta6nuua 1— CraHaapTHble 3HAYEHWSt HOMUHANBHBIX NapaMeTPoB BbIKNYaTENA

O6GosHa4yeHWe napameTpa 3HaueHue napameTpa

Uiom ! Uy 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

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

I wow 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

Un vow B Ina noctosHHOrO Toka — 24; 48; 110; 220
Ona nepemeHHoro Toka (oaHodasHoro u TpexdgasHoro) Yactotsl 50 My —
100**; 120; 230; 400

P,on» MMNa (krc/cm?) 0,5(5); 1,0(10); 1,6(16); 2,0(20); 2,6(26); 3,0(30), 4,0(40)

* TonbKo ANA BbIKNOYaTeneu, npeaHasHaveHHbIX Ans Lenen reHepaTopos.
** HoMMHanbHoe BTOpPUYHOE HamnpsbkeHwe TpaHcopMaTopa HanpsXeHWs, UCMONb3yemMoro ANA NUTaHusA
BCNOMOraTenbHbIX Lienei Boikno4aTtens (NpuBoaa).

NMpumevyaHusa

1 [laBneHve cxaToro rasa Ans rasosbixX BblKNOHATENEW, BbIKNOYaTENEN ¢ UHANBUAYANBHOW KOMNPECCOPHON
YCTaHOBKOW U NMHEBMOrnMapaBnu4eckux NPUBOACE HE HOPMUPYIOT.

2 [ins BKNOYaOLWMX 3NEKTPOMArHUTOB W 3NeKTpoaBuraTenen NPUBOAOE 3aBUCUMOTO ASWCTBUA HOMWHANL-
Hble HanpsbkeHusa 24 un 48 B noctoaHHoro Toka n 100 B nepeMeHHOro Toka He NPUMEHSIOT.

3 HoMuHanbHble HanpskeHna BCOMOraTenbHbIX Lenei MOryT OTAMYaTLCA OT HOMUHANBLHOMO HanpAXXeHUs
Luenei ynpaBneHus U 3nekTpoaBuraTenein NpMBoAOB 3aBUCUMOro AEUCTBUA.

4 B cnyyae nuTaHua NPUEMHUKOB NOCTOAHHOrO TOKa ABUraTenbHbIX NPUBOAOB Yepe3 BbINPAMUTENbHbIE
YCTPOWCTBA OT CETU NEPEMEHHOIO TOKA HOMUHANbHBIE HANPAXEHUA Ha CTOPOHE NOCTOAHHOrO TOKA YCTaHaBNUBAIOT-
CSl U3rOTOBUTENEM MPUBOAOB; OHWU MOrYT OTNNYATLCA OT YKasaHHbIX B Tabnuue 1.

5.2 MNepeyeHb TEXHUYECKUX AaHHbIX BLIKMOYATENS, KOTOPbIE CrieflyeT YKasbiBaTb B TEXHUHMECKUX YCIIOBUSIX
Ha BbIKMOYaTENN, SKCMTyaTaLMOHHbLIX AOKYMEHTAX U TEHAEPHON AOKYMEHTaLIMK, MPUMBEAEH B NpUnoxeHun B.
5.3 CTpykTypa ycrnoBHOrO 0603Ha4eHUs BbIKNOYaTens U Npusoda NpuBeaeHa B NpunoxeHum I,

6 TexHnyeckue TpeboBaHus

6.1 O6wme TpeboBaHUA

6.1.1 BoikrouaTeny OMmKHbI U3rOTOBMASATLCA B COOTBETCTBUM C TpeBOBaHMSIMUM HACTOSILLIETO CTaHAapTa no
pabounm YepTekam, yTBEPKAEHHbLIM B YCTAHOBMNEHHOM NOpSIJKe.

TpeboBaHUs, AONONHSAOLLME UMW yXKecToualoLLme TpeboBaHUA HACTOALLETO CTaHAAPTa U OTHOCALUMECA K
BblkntovaTensm ans KPY ¢ Bo3ayLwHON U3onsumen, repMeTUYHbIX 3riera3oBbIX KOMMMEKTHbIX pacnpeaenurent-
HbIX ycTponcTs (KPY3), annapaTHbIX KOMMMEKCOB U K BbIKNoYaTENAM CnieumanbHbiX MCMIOMHEHW (Hanpumep ans
paboThl Ha Gonbluel BEICOTE, YeM ykasaHa B 6.1.3); TpeboBaHuUs K BbIKNIoYaTENsIM, He Yka3aHHbLIM B 4.1, a Takke
KOHKpeTHbIE 3Ha4YEHNS NAPaMeTPOB N TEXHNYECKMNX XapaKTEPUCTUK OTAENbHBLIX TUMOB BhIKMIOYaTenen ykasbiBaloT-
€A1 B COOTBETCTBYIOLUMX CTaHAapTax, TY 1 aKCnnyaTaLunOHHbLIX AOKYMEHTaX.
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6.1.2 B OTHOLLEHNM CTOMKOCTM K BO3AENCTBUIO KNUMaTUYECKUX (paKTOPOB BHELLHENR cpeabl BLIKMOYaTeNn
JOIMKHBI COoTBETCTBOBATL TpeGosaHuam NOCT 15150. HoMuHanbHble 3HaveHns KnuMaTuieckux hakTopos BHELL-
Hel cpedbl 1 TpeGoBaHUS B YaCTN CTOMKOCTM K BO3AeNCTBUIO 3TuX dhaktopoB— no MOCT 15150 n MOCT 15543.1.

[ng BbIKNoYaTenen KNMMaTUYECKOro UCNONMHEHUA Y, KaTeropum pasmeLLlieHns 3 HbkHee 3HaveHue TeMnepa-
Typbl BHELLHEN cpeabl NPY aKcnsyaTaumm criegyeT NPMHUMaTh paBHbIM MUHYC 25 °C. [lonyckaeTca Ans BbiknioYa-
Tenen kaTeropum pasmelleHns 3 ycTaHaBnmBaTh MO COMMACcOBaHMIO C 3aKa34MKOM HWKHEee 3HaveHne Temnepary-
pbl BHELLHEN Cpeabl Npy aKCnyaTaumm paBHbIM MUHYC 5 °C.

6.1.3 BelkntovaTenu omkHbl GbITb NpeaHa3HaveHbl Ana paboTbl Ha BLICOTE Haf ypoBHEM MOPA He Bonee
1000 m.

6.1.4 Boikniouatenu Ha U, < 35 kB 4omkHbI ObITb NpeaHasHaveHbl AN paboTbl B 3NEKTPUYECKNX CETSIX C
M30MMPOBAHHON HEeWTparblo, a no TpeboBaHMIo 3aKa3inKa — Kak C U30MMPOBAHHOM, Tak U C 3a3eMIMEHHON HenT-
parbto.

Brikniovatenu Ha U,y 2 110 kKB gomkHbl 6biTb NpeaHasHaveHbl Ana paboTbl B 9NEKTPUUYECKUX CETAX C
3a3eMIIeHHO HerTpanbio (C koadhULIMEHTOM 3aMblkaHUA Ha 3eMnio He Gonee 1,4).

6.2 TpebGoBaHMUA K 3NEKTPUHECKOW NPOYHOCTU U3ONALUMN

6.2.1 AnekTpudeckas NPOYHOCTb U30MSALIUM ra30BbiX, BO3AYLUHbLIX, MACAAHBLIX N 3NEKTPOMArHUTHbBIX BbIKIO-
yatenen — no FOCT 1516.3.

HopmupoBaHHble ncnbiTatenbHbIe HanpsXeHUs U3oNALMK BakyyMHbIX Bbikniodatenen — no MOCT 1516.3.

6.2.2 InHa nyTM yTeYkM BHELUHEW M30MSALMKM U cTeneHb 3arpasHenna usonsuwmm (I, 11, 1%, 111, 1IV) no
FOCT 9920 ons BbikNioyaTenen kateropum pasMelleHns 1 AomkHbI 6biTb yKkasaHbl B TY U aKCruTyaTalMoOHHBbIX
OOKYMEHTaXx.

6.3 TpeGoBaHuA Kk HarpeBy

6.3.1 Tpe6oBaHMs B OTHOLLEHWUW HarpeBa BhbiKriovaTenem B NpoaomKMTeNLHOM peskume — no FOCT 8024,

YctaHoeneHHble FOCT 8024 HanGonbLune AONYCTMMbIE TEMMNEpaTypbl HAarpeBa YacTen annapaTos U COOT-
BETCTBYIOLLME NPEBLILLEHNS TeMNepaTypbl He AOMKHBI BbITb NPEBbILLEHBI NPY CAEAYIOLLMX YCIOBUAX:

a) Ans rnNaBHOM LIenW — NP TOKE, PABHOM 1o,

6) Ana 06MOTOK 3NEKTPOMAarHMTOB Lienei ynpasneHnsa U BCNOMOraTenbHbIX Lienen, NpeAHasHaueHHbIX Afns
npoaOIMKNTENDbHOIO peXXuMma, n and 0BMOTOK MMHUMAnNbHbIX pacuenm‘eneﬁ HaNpPAXXeHna — Npu HanpsbkeH Ha
BbiBOAAX, paBHOM 1,1 U, .o

B) ana 0BMOTOK MaKCUMarbHbIX pacu,enmeneﬁ TOKa, BCTPOEHHbIX B NpuBOA, Npu HauMeHbLLIEN ycTaBke
OTKAIo4aoLWero Toka and AaHHOro UCnonHeHua pacuenurend — nNpu Toke, paBHOM:

5,5 A — Ana ncnonHeHusi C HaMMeHbLLIEN yCTaBKom 5 A;

10 A — ona ucnonHeHus ¢ HaumeHbluewn yctaskoin 10 A n 6onee;

r) QNS KOHTAKTOB, KOHTAKTHbIX 32KUMOB M PYIMX 31IeMEHTOB BCMIOMOraTefbHbIX Lienew, npeaHasHa4YeHHbIX
AnA paboTbl B NPOAOMKUTENBHOM pexxume, — npu Toke 10 A; Ans anemeHToB Lienei ¢ marnbim notpedbnexHnem (oo
0,5 A)— npu Toke 1 A.

6.3.2 HanbonbLure gonyctuMble TemnepaTypbl M COOTBETCTBYIOLLME NPEBLILLEHNS TeMnepaTyp 0GMOTOK U
ApYrnx aneMeHTOB BCMOMOraTenbHbIX Lienel (KpoMe anekTpoasurateneit), NpefHa3HaueHHbIX AN KpaTKoBpe-
MEHHOIo pexxkmMma (TOJ'IbKO B npouecce onepauuv BKNio4eHnsa unu oTknioveHna an(nloanensl), AOMKHbI COOTBEeT-
ctBoBaTb TpebosaHnsam MOCT 8024 nocne 10-kpaTHOro cpabatbiBaHUA NPV HANPS)KEHUW Ha BbIBOAAX, PABHOM
1,1 U, wom (ANS1OBMOTOK BKMIOHAIOLLMX 3MEKTPOMarHMTOB NPUBOAOB 3aBMCUMOTO IECTBUS - NPYU HANPSXKEHUN
U,.. wom)» PV MHTEPBANe Mexay MOMeHTamMu nogaqmn HanpsbkeHust 10 ¢ Unu, ecnm KOHCTPYKLIA He No3BonseT
obecneunTtb uHTepsan 10 ¢, — NpyU MMHUMArbLHO BO3MOMXHOM UHTEpBarne.

Ecnu B Lenn 06MOTOK MU B LIENUN TaKMX SMEMEHTOB OTCYTCTBYIOT OTOK-KOHTaKTbI M ApyrMe KOMMYTaLMUOH-
Hble YCTPOICTBA, aBTOMaTUYECKN CHUMAIOLLME UMMYTbC Ha cpabaTbiBaHne, TO OGMOTKW AOIMKHbI BbiAEPKNBaTb
npunoxexune Hanpskenna 1,1 U, ,,,,, 0OAKH pa3 B TeueHme 15 ¢.

6.3.3 Hanbonblume aonyctuMble Temnepatypbl U COOTBETCTBYIOLLME NMPEBLILEHUA TEMNEPaTYp YacTen
anexTpoaBuraTenei NPUBOAOB AOMKHbLI COOTBETCTBOBaTL TpeGosaHuaM FOCT 183 nocne 10-kpaTHoro cpabarbiBa-
HUA NPUBOAA NPU HANPSAXKEHNM HA 3aXKUMaX ABUraTenNs, PaBHOM U, o, C MMHUMANbLHO BO3MOXHBLIMW MHTEpBarna-
MW BpEMEHU MeXaY MOMEHTaMU NoAAYMN HANPSKEHNA.
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6.4 TpeGoBaHUA K MeXaHU4eCKON paboTocnocoBHOCTH

6.4.1 Boikniouaternb AOMKEH BbINOMHATL CReayloLne MexaHn4eckme onepaumv n (Mnn) LKL onepavui
Npw YCNoBUsIX, yKa3aHHbIX B 6.4.2—6.4 4, 1 ¢ xapaktepucTtukammn paboTbl MexaHu3Ma Bbikniovatens, obecneum-
BaIOLLIMMU HOPMUPOBAHHLIE NapameTpbl KOMMYTaLIMOHHOW CMOCOGHOCTU BbIKIOYaTeNs:

a) BknioveHue (B);

6) otkniouenume (O);

B) BKNoYeHWe — oTknioveHue (BO), B ToM uncne 6e3 npeaHaMmepeHHON BbinepXku BpeMerun mexxay B n O;

r) oTknioueHne — ekniodeHne (OB) npu nioboi 6eckoHTaKTHOM Nay3e, HauMHasA OT fg,, COOTBETCTBYIOLLEN
ts; (6.6.1.5);

) oTKnioYeHne — BkNoYeHne — otknioveHne (OBO) ¢ nHTepBanamm Mexay onepaumuaMm cornacHo Tpebo-
BaHMIO NEePEeYNCIIEHNi B) U T).

TpebyeMble xapakTepuUCTUKN paboTbl MEXaHN3MA BLIKIIOYATENs ¢ NpeaenbHLIMU OTKIOHEHUAMM OT UX HOp-
MWPOBAHHBIX 3HA4EHWI AOMKHbI YKA3bIBATLCA B TY W 3KCNIMyaTaLMOHHBLIX AOKYMEHTaX.

MpumeduyaHune— TpeGoBaHNA NepeMCneHi r) U A) OTHOCATCA TONBKO K BLIKNIOYATENAM, NPeAHa3HaYeHHbIM
Ansa paboTtsl npu AlNB.

6.4.2 BrrioveHue BbikniovaTens A0MmKHO 0becneumBaTbCs NPU HaNPSXKEHUM Ha 3aXKumax Lenu ynpasneHus
BKITHOUYEHMEM U HAYANBbHOM M30BITOYHOM AABNEHUM (ANs MHEBMATUYECKVX NPMBOAOB) B AMaNa3oHaXx, OrpaHuYeH-
HbIX HWKHUM U BEPXHUM NpegenamMmn (B NPOLIEHTAX HOMUHASBHBLIX 3HAYEHWUIA YKa3aHHbIX BENNYNH) No 6.4.2.1
n 6422

n punmedyaHne — 3,qub U panee noa «HanpsXXeHuem Ha 3axxkumax uenn ynpasneHna» NoOHUMaT MUHUManb-
HOe HanmpsikeHWe Ha ee 3aXuUMax BO BPeMs COBEpLUEHUS onepaLun.

6.4.2.1 [lnana3oH Hanps>KeHniA:

a) AN NpyBOAOB 3aBUCYMOTO AEeNCTBIA NOCTOSHHONO TOKA, AN BKNIOYAIOWMX 3MEeKTPOMarHMToB NPpMBOA0B
He3aBUCUMOro aenctens — oT 85 % 1o 105 %;

6) Ans NpMBOAOB 3aBUCMMOTO AEeNCTBUA NEPEMEHHOTO TOKa, a Takke NOCTOAHHOTO ToKa, NoAKNoYaeMbiX K
CETN NepeMEHHOTO TOKa Yepes BbIMPAMUTESbHbIE YCTPONCTBA, Anana3oH HanpshKeHWN yKa3biBaloT B SKCTnyaTaum-
OHHBbIX IOKyMEHTaX.

6.4.2.2 [inana3oH naBneHui:

a) Ana NnHeBMaTUYECKUX NPUBOAOB (32 UCKIMIOYEHMEM YKA3aHHbLIX HWxe B nepeuncrieHmnm 6)— ot 85 %
no 105 %;

6) Ana NHeBMaTMHECKMX NPUBOAOB, MUTAIOLLIMXCA U3 OBLLIETO C BhIKINoYaTeNeM pe3epayapa CKaToro Bo3ay-
xa, — no 6.4.4.

MpumedaHune—[Ona nHeBMaTnieCKMX NPUBOAOB, OCYLLECTBNALWNX HE TONLKO BKIOYEHNE, HO U OTKNYeHne
BblKNK4YaTena cxatbiM BO3AYyXOM, ANA NHeEBMAaTUYECKUX NPMBOAOB C nHanMBuUayanbHbIM KOMAPECCOPOM UNU HACOCOM, a
TaKke AnNa nHeBMorngpaesnnyecknx NpueoaocB gnanasoH ,qaaneHmﬁ YKa3blBakT B IKCNNyaTaUNOHHbIX OOKYMEeHTaXx.

6.4.3 OTknioYeHWe BeIKNoYaTENs AOMKHO 0GecneunBaThCs NPU HANPSHKEHUN HA 3aXMMaXx LiIenu yrpaerne-
HWS OTKIIOYEHNEM B AnanasoHe, OrpaHNYEeHHOM HWKHUM 1 BEPXHUM Npeaenamim (B npoLeHTax HOMUHanNbHbIX
3HAYEHU YKa3aHHbIX BEMUYUH):

a) NPy NUTaHWUMN ANEKTPOMArHUTOB NOCTOSIHHBLIM TOKOM — OT 70 % 10 110 %;

6) Npy MUTaHWUM ANEKTPOMArHUTOB NEPEMEHHBLIM TOKOM, a TAIOKE NOCTOSIHHLIM TOKOM NPy NOAKIOYEHUM AreK-
TPOMAarHWTOB K CETU NEPEMEHHOIO TOKa Yepes BbiNPsiMUTENbHbIE YCTPOUCTBA — OT 65 % 10 120 %.

OTknioveHne ¢ NOMOLLbIO BCTPOEHHbBIX B MPUBOA, MMHWMArbHBIX pacLuenutenei HanpskeHUs 1 Makcu-
MaribHbIX pacLienuTernei Toka AoMmkHO 0becneymBaTbCA X COOTBETCTBYIOLLIMMUN XapaKTePUCTUKAMM, YKa3aHHbIMM
B 6.12.7.

6.4.4 Bo3aywuHble BbIKNoYaTenu, a Takke BblknovaTenu Apyrmx BUAOB € NHEBMATUHECKUMMN NPUBOAAMMN,
nUTaloLWMMmMCA 13 06LLEero ¢ BbIKMoYaTenem pesepeyapa Bo3ayxa, A0HKHbI BbIMOMHATL OnepaLmm U LUMKSbI one-
paumi, ykasaHHble B 6.4.1, Npu HauyanbHOM (nepep Ha4arnom onepauim Ui Lykra onepaumii) M3bbITo4HOM AaBre-
HWUM CXaToro BO3AyXa B pesepByape B Anana3oHe, orpaHU4eHHOM HOPMUPOBaHHBIM AF1A AAHHOTO BbiKMioyaTens
(npvBOAA) HUKHUM 1 BEPXHUM Npeaenamm Ha4anbHOro N3BbITOMHOTO AABNEHNS B COOTBETCTBUM C TABNULEi 2.
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Ta6nunya 2—[laBneHne Bo3ayxa B BO3AYLIHLIX BLIKNIOYATENAX U NHEBMAaTMHECKUX nNpuBoaax, MIMa (KFC/CMZ)

HoMuHanbHoe u3bbiTouHOEe HwkHWiA Npegen Ha4YanNbHOro Bepxuui npegen Ha4vanbHoro

faBneHue faBneHus AaBneHns

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)

HomuHanbHoe faBneHne cxaTtoro Bosayxa (rasa) BbikrovaTenei ¢ MHAMBUAYarnbHOM KOMMPECCOPHOM yC-
TAHOBKOWN, @ TaKke rmapasnnMYecknx NPMBOAOB HE HOPMUPYIOT; OHO AOMKHO BbITb YKa3aHOo B IKCMyaTalNOHHbIX
OOKyMeHTaXx.

BospgyLuHble BbiknowaTenu, npegHasHaveHHble ans AMNB, 4omKHbI BINOMHATL onepaumio O npun U3bbitou-
HOM JaBMEeHUM, OCTAIOLLEMCSH B pe3epByape BbiKnovaTens (npuesoaa) nocne ogHoro umkna O — g, — B, Bbinon-
HEHHOM NpW Ha4YarbHOM U36bITOYHOM AaBNEHNW, PABHOM HOPMUPOBAHHOMY HXKHEMY Npeaerny no Tabnvue 2.

6.4.5 INpn HeOBXOAMMOCTN AN NPYXNHHOTO NPUBOAA B 3KCNNYaTALMOHHBIX OKYMEHTaX crneayeT ykasbl-
BaTb yCUMMe (CTaTMHECKMIA UMK BPALLAIOLLMIA MOMEHT) MK pacxoayemMylo npu paboTte NpmBoaa NoTeHuuarnbHyio
3HEPTUIO NPYXUH C A0NYCKAaeMbIMW OTKITOHEHUAMM, NPU KOTOPbIX 0BecnevynBaeTcs BLINONHEHWE OnepaLvi U LMK-
noB. no 6.4.1, a Takke HOPMUPOBAHHLIE XapPAKTEPUCTUKN NPYXUH.

6.4.6 OnekTpoaBuraTenyu NPUBOAOB HE3ABUCMMOTO AEUCTBUSA, UCMIONb3yeMble ANA 3aBoAa NPYXUH Unu
npvBeAeHUA B AEUCTBUE MHONBUAYANBHOMO KOMNPECCopa UNn Hacoca, a Takke 3NEKTPOMarHnTbl KOHTAKTOPOB U
Apyrux BCNOMoraTesibHbIX YCTPOWCTB, ASUCTBYIOLMX NPU 3aMblKaHUK LIENK, A0MKHBI HOPManbHO paboTaTtb B
AvanazoHe HanpsbkeHWii Ha ux BbiBoaax oT 85 % 10 110 % ot U, o

6.4.7 CobCTBEHHbIE BpeMeHa OTKMIOYEHUS U BKNIOYEHNSA BbIKMoYaTeNa, PasHOBPEMEHHOCTb 3aMbiKaHNA 1
pa3MblKaH1Sl KOHTAKTOB MOJIOCOB N Pa3pbIBOB CrieayeT yKasbiBaTb B SKCMAyaTaUMOHHbBIX AOKYMEHTAX.

Mpu oTCyTCTBMM CeLManbHbIX YKazaHuii HanbonbLuas pasHyLa Meskay MOMEHTaMK 3aMbIKaHWUA KOHTaKTOB
NoniocoB NPU BKNIOYEHUN He A0rKHa npeBbiwaTth 0,005 ¢, Hanbonbluasa pasHuua Mexay MOMeHTaMu pasmbika-
HWUSA KOHTAKTOB NOSIOCOB BhIKMOYaTernem Npm OTKMIOYeHUN He AorpkHa npesbiwath 0,0033 ¢, HanbonbLuas pasHuua
MeXay MOMEeHTaMU pasMblKaHWS KOHTaKTOB pa3pbiBOB OAHOIO NOMoca ANA BbIKAYaTenemn ¢ HeCKONbKMMK pas-
pbiBaMK1 Npu1 OTKMIOYEHUN He A0MKHA npesbiaTth 0,0025 c.

6.4.8 MNpun HeobxoaumocTy B TY 1 3KCNyaTaLMOHHBIX IOKYMEHTaxX criefyeT Taloke yKa3biBaTb Tpebyembie
3Ha4eHuns C A0NYCTUMBIMUN OTKIMOHEHWUSAMM [N CKOPOCTEW BKIMIOYEHNS N OTKMIOYEHUSA BbIKIIoYaTens, aneKTpudec-
KUX COMPOTUBIIEHWI M TOKOB NOTpebneHuns aneKTpoMarHUTOB BKIMIOYEHNA U OTKMNIOYEHWS, KOHTAKTHOIO HaXaTna
NPY>XMH pa3MblKaeMbIX KOHTAKTOB, a Takke MUHUMarbHOro HanpsieHUs, MUHUMAarnbHOrO AABMEeHNS U MMHUManb-
HOTO HaTSHXXEHUS MPYXXUH, NPY KOTOPbIX 06ecnevYMBaeTCA BhINOMHEHUE BbIKNIOYATENEM onepaLyin OTKIMIOHEHNUA U
BKIIOYEHUS.

6.4.9 3HaueHnA BpeMEeHHbIX 1 CKOPOCTHBIX XapaKTepUCTUK BbIKINoYaTens crneayet HOpMUMpOBaTb Npw:

- OTCYTCTBMM TOKa U (MNN) HANPSDKEHWS B IMABHOM LieNK BbiKiovaTens (ans BbikniouaTenei ¢ Makcumanb-
HbIM pacLienuTenem Toka — Npuv NPOTEKAHWM TOKA B IMABHOW Lienw);

- HOMUHANbHOM HaNPSHKEHUN Ha 3aXKMmax Lenen ynpasneHus;

- HOMVHaNbHOM AABIIEHUM CXATOrO BO3AyXa ANs BO3AYLUHbIX BhIKNIOYaTeNnen U Ans BbIKNoYaTenen Apyrnx
TUMOB C MHEBMAaTUHYECKUMWN NPUBOAAMMU;

- HOPMMPOBAHHOM YCUINUK (MOMEHTE) NPYXNH ANS BbIKoYaTenei ¢ NPY>KMHHLEIMW NPpUBOAAMM.

6.4.10 BoiknioyaTenu Kateropum pasmelleHmns 1 AomKHbI HopManbHO paboTaTb B YCNoBUsX rofioneaa npu
TOMNLWMHE KOPKM NbAa Ao 20 MM U BeTpe CKOpOCTbIo A0 15 M/c, a Npu OTCYTCTBUM rofnoneaa — npuw BeTpe co
ckopocTbio 1o 40 m/c.
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6.4.11 BoikniovaTenu kateropum pasmeLeHmns 1 AomKHbI 6bITb paccymTaHbl Ha TAXEHWe NPOBOAOB B COOT-
BETCTBUU C pucyHKoM 1 1 Tabnmuein 3.

Fwn Fsha
i |
|
g Fina = '=|
F
shB F. sv - F, tv

Fipa — TOpPU3OHTaNbHAA CUNa TSKEHWUA NpoBOAOB (HanpaeneHue A);, F, . — rOPU3OHTANbHAs CUMa TsHKeHUs NPOBOLOB (Hanpasne-
HuWe B), F,, — BepTUKanbHas cuna TSHXeHUs NpoBofos (HanpaeneHue C); F,, — rOpU3OHTanNbLHas cuna AaBneHus BeTpa Ha BbiKnio-
yaTenb, NOKPbITbIA NbAOM; Fyya, Fgpp Fg, — HOPMUPOBaHHAsA CTaTUHECKAA Harpyska Ha BbiBOAbI (PE3ynsTUPYHOLME CUnbl)

a) CTtaTnyeckne Harpyskvm Ha BblknYaTenb

B, B4
\ C2 C2
Bbieog 2 BreiBog 1
Bobisog 2 Bwieopg 1
— =
Ay Aq
, Cy C4
B B,
S S S S SSS
FopuaoHTanbHbie cUnbl BepTtukanbHble cunbl

Fopu3soHTanbHble cunbl Fg,, U Fg, 2 MPUKNAALIBAIOTCA B HanpasneHuax A,, B, u B, — ansa BbiBoAa 1 1 B HanpasneHuax A,, B, u B, —
Ans BbiBoAa 2.
BepTukaneHyto cunly Fg, NpuknagelsaioT B HanpaeneHusx C, u C, — ana oboux BbIBOAOB

6) MpunoxeHne cuN NPU UCNbITAHWUAX BbIKNKOYATENA

PucyHok 1

Ta6nunya 3 — CraTndeckne cunbl TAXKEHUA NPOBOAOE

CraTuyeckasi ropU3oHTanbHas cuna,
HoMuHanbHoe Hamps- . H (i) CTaTuyeckas BepTU-
XeHue BbiknovaTens, H°M““a"Abe'“ BOONb ocu A BOoNb ocu B kanbHas cuna, H (krc)
kB oK, BbIKNIOYaTENS BbIKNIOYaTENSs! (cm. pucyHok 1)
(cM. pucyHok 1) (cm. pucyHok 1)
Ho 35 — 500 (50) 400 (40) 500 (50)
Ot 110 po 150 Ho 2000 1000 (100) 750 (75) 750 (75)
OT 110 po 150 Ot 2500 po 4000 1250 (125) 750 (75) 1000 (100)
Ot 220 pgo 330 o 4000 1250 (125) 1000 (100) 1250 (125)
Ot 500 po 750 Oo 4000 1750 (175) 1250 (125) 1500 (150)
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6.4.12 Ecnv ycnosumsa akcnnyaTtaummn TpebyloT HOpMMPOBaHUA CTOMKOCTU K BO3AEUCTBUSAIM MEXAHNYECKUX
haKkTOpOB BHELLHEW Ccpeabl, TO rpynny 3Tux Bo3aencTeuii onpeaensiot no NOCT 17516.1 n ykasbisaiot B TY.

6.4.13 3HaueHune pecypca BoIKniouaTens No MexaHn4eckoi cToikocT N (4Mcno UMKNoB «BKMNIOYEHNe —
naysa— oTknodeHne» B—t,— O 6e3 ToKa B rMaBHOW Lienun) 4OMKHO cocTaBnsiTh He MeHee 2000 ANns BbIKMiO-
YyaTernein HoOpMarnbLHOro UCMONHEHUs N He MeHee 10000 LWKNOB — ANs BbIkNoYaTenem ¢ NOBbLILLEHHON MexaH4ec-
KON CTOMKOCTLH0. KOHKpeTHOE 3HaveHne yKasbiBatoT B TY M SKCnyaTaLMOHHbLIX AOKYMEHTaX.

6.5 TpeboBaHMA K CTONKOCTU NPU CKBO3HbIX TOKaX KOPOTKOro 3aMblKaHUA

6.5.1 BbikntouyaTernb BO BKMIOYEHHOM MOMOXEHNN AOMKEH BblAepK1BaTh 63 NOBPEeXAEeHWI, MOTYLLMX Npe-
NATCTBOBATb €ro MCNpaBHOW paboTe, anekTpoanHaMUYECKoe U TepMUYECKoe BO3AENCTBUE CKBO3HBLIX TOKOB KOPOT-
KOrO 3aMblKaHUsl C NapameTpamu BrsioTb 0 CReAyoLLNX HOPMUPOBAHHBIX 3HAYEHWA:

a) HanBoNbLUMI MUK (TOK 3NEKTPOANHAMNHECKON CTONKOCTW) iy, 3HAYEHNE KOTOPOro [JOMKHO BbITh He MeHee
2,5 Iy, vow

6) cpeaHekBagpaTUYHOE 3HAa4YEHME TOKA 3a BPEMSA €10 NPOTeKaHUs (TOK TepMUYECKOM CTOMKOCTW) I, 3HaYe-
HUEe KOTOPOro AOMKHO BbiTh HEe MeHee [, o\

B) BpeMSA NpoTeKaHWs ToKa (BpeMsi KOPOTKOro 3aMmblkaHus) £, ,, KOTOpOe pekoMeHayeTcs Bbibupath U3 paaa:
1,2vmnmn 3 ¢.

NMpumevyaHus

1 [AnA sbiknNoYaTenein co BCTPOEHHbIMU B NPUBOA MaKCUManbHbLIMW pacLenuTensamm Toka f, , paBHO MONHOMY
BpPEMEHU OTKNIOYEHNA NPU MaKCMManbHOW ycTaBke nNo BpeMeHn cpabaTtbiBaHna B YCNOBMAX HOPMUPOBaHHOMO KOMMYTa-
LIMOHHOrO LMKNa.

2 Llonycxaerca ncnonb3oeaTb BbiKNKYaTenn Npn BpeMeHUn KOPOTKOro 3amMblKaHuA f, npesBbillaKLem tx. a n npu
YMEHBLLUEHHOM NO CPaBHEHUKD C ['r 3HayeHun Toka [, onpeaenaemMom nNo cbopmyne
I = It ./t (M

3HaueHne I, npuHuMaloT pasHbiM [ npu t <t .

6.5.2 OGMOTKM 1 Apyrue aneMeHTbl Lienen MakCMMarnbHOro pacLenuTens Toka, BCTPOEeHHbIX B NpuBoA,
OOIMKHbI NPY NOATAHYTOM SIKOPE BblAepkmBaTb 6€3 NOBpeXASHWIA NpoTEKAHUE TOKa, paBHOro 150 A, B TedeHne
1 ¢c— Aans pacuenuTenein MrHOBEHHOTO AENCTBUA HA yCTaBke OTKMoYalolero Toka MmeHee 80 A n B TedeHue
2 ¢ — aons pacuenqTernein ¢ BbiAepXXKoi BpeMeH!, a OOMOTKN SMEKTPOMarHMToB pacuenntenein MrHoBEHHOro
OeNCTBUSA Ha ycTaBke oTkriovatoLLero Toka 80 A 1 6onee foMmkHbI BbiAepkUBaTh NpoTekaHne Toka 250 A B Teve-
Hue 1c.

6.6 TpeGoBaHMA K KOMMYTaLMOHHOW CMOCOGHOCTU NPYU KOPOTKUX 3aMbIKaHUAX

6.6.1 KoMMyTaLMOHHas CNOCOBHOCTL BhIKMOHaTErnei Npyu KOPOTKMX 3aMbIKaHUSIX 0IkHa ob6ecneunBaThcs
NPV yKazaHHbIX B HACTOSALLLEM NoApasfene XxapakTepucTukax u YCnoBUsIX.

6.6.1.1 HanpsikeHve ceTm — BNMOTb A0 PaBHOrO HambornblueMy pabovemy HanpsXXeHUIo BbiKnioYaTens
U, p» COOTBETCTBYIOLLIEMY HOMUHASBHOMY HANPSXXEHMIO BbikMiouaTens U, oy

NpumeyaHune—[Onaeoikniouatenen Ha U, = 15 kB, npeaHa3HayeHHbIX Takke ANA UCNONb3OBaHWUA B

HOM
cetax ¢ U,,, = 13,8 kB, n BolknoyaTeneit Ha U,.om = 20 kB, npeaHasHauyeHHbIX Talke AN UCMONb30BaHMA B CeTAX
clU

om = 18 KB, AonyckaeTcsa AONOMHUTENBHO HOPMUPOBATH KOMMYTALMOHHYIO CMOCOGHOCTL NPM YKa3aHHLIX HOMUHANb-
HbIX HaNpsXXeHUaAX ceTen, ucxoasa us Hambonbmx pabounx Hanpsxxenuit 15,2 n 19,8 kB.

6.6.1.2 ToK OTKNIOYEHUS (OTHECEHHDIN K COOTBETCTBYIOLLIMM HOPMUPOBAHHbLIM HIDKE YCNOBUAM BOCCTaHOB-
feHNA HaNPSDKEHNS):

- DeNCTBYIOLLEE 3HAYEHNE ero NeproanyeCcKon coctaBnsiioLen I, ,,, OTHECEHHOE K MOMEHTY NpeKpaLleHns
CONPUKOCHOBEHMS €10 AYroracUTErNbHbBIX KOHTAKTOB (PUCYHOK 2), — BMMOTb 0 PABHOIO I, o\

- OTHOCUTENBHOE CoAepXaHne ero anepnoanveckor CoOCTaBnAIoLLEH B B MPOLIEHTaX B MOMEHT, yKazaHHbIN

Bowe (B=(i,/ 1, V2 ) - 100, cm. pucyHok 3) — BNMOTb A0 PaBHOTO HOPMUPOBAHHOMY 3HadeHuio B,
onpepensieMomy no 6.6.2.
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0,01 ¢|

E'

AA' n BB' — orubarowuine Kpueon Toka; BX — Hynesas nuHus; CC' — KpuBas CMeLLEeHUs HyneBoi NUHWUKM KpUBOW Toka (kpusas

anepuoaundeckon coctaBnsaowlei); DD' — MOMEHT U3MepPEeHUs Ha4YanbHOro OEMCTBYIOLLEro 3HAUYEHUS NEPUOaUYECKON COCTaBASIO-

Wen Toka BKA4EHUS, EE' — MOMEHT npekpalleHWsi CONMPUKOCHOBEHUS AYroracuTenNbHbIX KOHTAKTOB (BO3HUKHOBeHWe ayru); I, —

OefcTByIOLLEe 3HaYeHUe Nepuoanyeckol COCTaBNAIOLLE TOKa OTKIIOYEHUs, OTHECEHHOEe K MOMEHTY EE', I; — anepuoguyeckas
COCTaBrsAOWAA TOka OTKMIOYEHUA B MOMEHT EE', iy — aMnnuTyda Toka OTKNYeHUs B MOMEHT EE'

PucyHok 2 — lMepuoauyeckas 1 anepuoanyeckas CoCTaBnAKLIME TOKa KOPOTKOFO 3aMblKaHWs

By %
100

90

80

70 ™
N
60 AN

\
50 \P\
40 }. ]
30

S~
20 N‘r“'\\

10

0 5 10 15 20 25 30 35 40 45 40 55 60 65 70 75 80 85 90
T, MC

PucyHok 3 — CopepxaHue anepuoanyeckon COCTaBnsiollein B NpoLeHTax

6.6.1.3 BocctaHaBnuBaloLeecs HanpsxeHne — B COOTBETCTBUMU C HOPMUPOBAHHLIMM XapaKTepUCTUKaMM
CcOBCTBEHHOTO NEPEXOQHOro BOCCTaHaBNMBatowerocs Hanpsxenns (MBH), ykazaHHbiMu B 6.6.3.

6.6.1.4 Tok BKNIOYEHUA:

- HaYanbLHOE AeNCTBYIoWEee 3HaYEeHNEe ero NepuoanYEcKon cocTaensiollei I, — BNNOTb A0 PaBHOIO €ro
HOPMUPOBAHHOMY 3HaYeHUIO I ,,, KOTOPOE AOSHKHO ObITb HE MeHee I, o

- €0 HaMBOoNbLLINI NUK iy — BMNMOTb A0 PABHOTO HOPMUPOBAHHOMY 3HAYEHMIO i, ,,, KOTOPOE AOIMKHO BbITh
He meHee 2,5 [ .

BknioveHne Ha TOKM KOPOTKOrO 3amblkaHWs BNAOTb A0 TOKa, PABHOrO HOPMUPOBAHHOMY TOKY BKIMIOHYEHUA
I, (M COOTBETCTBEHHO iy ,,), AOMKHO ObITb NOMHLIM, C MOCAAKON Ha 3aLLerKy.

10
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Ecnu BbiknovaTenyn NPUMEHSaIoTCA C pasHbIMU TUNIAMKU NPUBOAOB, TO NPU HEOBXOAMMOCTN N3roTOBUTENb
MOXeT HOPMUPOBATb ANA KXA0rO U3 3TUX NPUBOAOB CBOWN 3HAYEHMUS TOKA BKIIOYEHUS 1 OTKMIOYEHWS.

6.6.1.5 BbinonHsiemas BbiKoYaTenem nocnefoBaTeNlbHOCTb KOMMYTALIMOHHBIX Oonepauuvi ¢ 3agaHHbIMU
WHTepBanaMmm Mexay HUMU — B COOTBETCTBUM CO CREAYIOLLMMU HOPMUPOBAHHBIMW KOMMYTaLMOHHBIMUY LIMKNAMM:

a) Ans BbIKNoYaTenen, npeaHasHaveHHbIX ans paboTel npn AMB, — KOMMYTaLMOHHbIE LIMKIbl — 3TO:

umkn 1: O — fs; — BO — 180 ¢ — BO;

umkn 2: 0 — 180 ¢ — BO — 180 ¢ — BO,
rae O — onepaums OTKMIOYEHUs TOKa KOPOTKOrO 3aMbIKaHWsA BNOTb A0 PABHOTO I o

BO — onepauus BKNIOYEHUS Ha TOK KOPOTKOTO 3aMbIKaHWsi BNMOTb A0 PaBHOTO I, , M He3aMeanuTenbHO
(6e3 npegHaMepeHHOMN BbIAEPXKM BPEMEHN) CrieayioLLas 3a Hel onepaums OTKIMIOYEHNS;

{sr — HopMupoBaHHas BGectokoBas naysa npu AlMB, sHayeHWe KOTOPO MOXET HaxoaMTbCA B Npeaenax
o1 0,3 go 1,2c¢, npudem Ans BoikNoYaTenen, npegHa3HavyeHHbIX AnA paboTbl nNpu ObICTPOAENCTBYIOWEM
ATB (BAIB), 310 3Ha4eHuWe NpuHnMaeTcs pasHbIM 0,3 C;

6) Ans BeIKNovaTenew, He NpeaHa3Ha4YeHHbIX AnsA pa6oTsl npu AMNB, — TONbKO LMKN 2;

B) AN reHepaTopHbIX BbIKMovaTenen AonyckaeTcs BMECTO LMkna 2 HopMuposaTh Lykn BO — 30 Mui— BO;

r) BoikmodaTenu Ha U, ,,, < 220 kB, npegHasHaveHHble ans paboTel npu AlNB, KpoMe HOPMUPOBAHHBLIX KOM-
MYTaLMOHHBIX LMKMOB 1 1 2, AOMKHbI TaKe BbINOMHATL LMk O — f5; — BO — 20 ¢ — BO (umnkn 1a).

NMpumevyaHus

1 KommyTaumoHHaa cnocobHOCTb BbikNoYaTenen, npeaHasHadYeHHbix ana pabotel npu AMNB, obecneunsaetca
npy 6eCTOKOBLIX May3ax, PaBHbIX UM GOMNbLINX f. .

2 [Ina sbiknoyaTenen, npeaHasHadeHHbIX Ansa paboTel npu AlMNB, TOKM BKNIOYEHUA U OTKNIOYEHUA ANA uvkna 2
MOryT HOPMUPOBATLCA 6OJ'IbLLIMMI/1, YyeM Aana uukna 1.

3 Ecnu Ans BO3AYLIHOrO BbIKNOYaTeNa UNU ANa BbiKNOYaTENA C NHEBMATUYECKUM NPUBOAOM B LIENAX BbIMOMNHe-
HWA NocnegHen 4YacTu HOPMMPOBaHHOTO KOMMYTaLuoHHoro uukna (BO) TpebyeTtca B TeyeHne uHTepBana BpemeHU
180 ¢ nnn 20 ¢ noanuTka cxxaTbiM BO34YyXOM, TO HEOGX0AUMOCTb 3TON NOANUTKN AOMKHA GbiTb YKka3aHa B akcnnyaTaum-
OHHbIX OOKYMEHTaX.

4 [InfA BblkNloYaTenen ¢ NpyXMHHLIMA NPUBOAAMM AOMYCKAeTCA MO COMMacoBaHWIO C 3aKa3uMkOM BMECTO nay3bl
20 ¢ B UMKkne 1a HopMMpOBaTL Naysy, YBENUYEHHYI0 A0 3HaYeHWUs, paBHOrO BPEMEHN 3aBOAA MPYXUH.

5 Mo cornacoBaHnio ¢ 3aKa34yMKOM AOMyCKaeTCA Ana OTAeNbHbIX TUMOB BbiKIOYaTenen Ha U, om < 220 kB HOpMuU-
poBaTb TONLKO LMKNbI 1 1 2.

6.6.2 HopmmnpoBaHHOe NPOLIEHTHOE coiep>kaHne anepyoan4eckon COCTaBMAIOLLIEe HOMUHAMBHOTO TOKa OT-
KnoueHns B, onpenensiioT No KPMBOM Ha pUCyHKe 3 B (DYHKLIMU BPEMEHN T OT MOMEHTa BO3HUKHOBEHUS KOPOTKOIO
3aMblKaHWA A0 MOMEHTa NMpekpaLLeHUs CONMPUKOCHOBEHUS AyroracuTenbHbLIX KOHTaKTOB. Bpema T npuHumaiot
paBHbLIM MUHUMArbHOMY 3Ha4eHUI0 COBCTBEHHOTO BPEMEHU OTKMIOYEHMA BLIKNIOHATENA £, ¢ iy C A0DABNEHMEM
MWHUMarbHOTO BPEMEHWN AeUCTBUS penenHon 3awmTbl 10 mc.

B HekoTOpbIX Criy4asix, HanpuUMep Npu pacnonoKeHUn BbiKntovaTerns B6Nnamnm UCTOMHNKOB reHepupoBaHns
3MNEKTPO3IHEPTUK, COAEPKaHNE anepnoanvecKon COCTaBNAIOLLIEN B NPOLIEHTaX, COOTBETCTBYIOWEE MUHUMANBHO-
MY 3Ha4YeHWo COBCTBEHHOrO BPEMEHW OTKIMIOHYEHUA BbIKMIoYaTENs, MOXET BbiTb 6onbLUE NONYHEHHOTO NO PUCYH-
Ky 3. B aTux crniyuasix no cornacoBaHuio ¢ 3aKa3vynkom A0onycKaeTcs:

a) ycTaHaBnvBaTb 3Ha4YeHWs B, Gonee onpeaensieMbiX NO PUCYHKY 3;

6) npyHUMaTL 3Ha4YeHWe BpemMeHn, [06aBNAeMOroK &, ¢ ., 6onee 10 Mc B COOTBETCTBUM C (haKTUHECKUM
3Ha4YeHWeM MUHUMAanbHOTO BpeMeHn cpabaTbiBaHWS peneriHON 3almThbl, ASNCTBYIOLLEN Ha OTKMIOYEHME BbIKIIO-
yaTens.

MpumeyaHune—Ecnu sHauenne B < 20 %, TO 3HaueHue B, npuHUMalOT pasHbiM 0.

6.6.3 HopMupoBaHHbIe XxapakTepuCTUKN NepexoaHOoro BOCCTaHaBNMBaloLweroca HanpspkeHuns (MBH)

6.6.3.1 HopmmpoBaHHble xapaktepuctnku NBH 3apatoTca ycrnoBHON rpaHUYHON NIMHKEN, onpeaensieMon:

a) ABYMS napameTpamn — U, 5, a Taloke KoopAMHaTaMy NMHWUK 3anasabiBanlna u' n ty B COOTBETCTBUN C
pUCYHKOM 4 nnn

4—2131 11
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Hanpsixenue U

ul e e

| 2

I
I
l
0 ¢
1 — ycnoBHas rpaHuuHas nuHus NBH; 2 — nuHua 3anasabiBaHuA NBH (napannenbHas rpaHUyHON NUHWK)

) Bpems t

PucyHok 4 — HopmupoBaHHble xapaktepuctuku NBH, onpepensemoro AsyMAa napaMetpamm
6) YeTblpbMsA NapameTpaMmn — Uy, Ug, 1, f, a TaKke KoopANHaATaMN NUHWK 3anasabiBaHua U’ U {; B
COOTBETCTBUM C PUCYHKOM 5.
HanpsixkeHue u

Up—————————

|
! 2
0t, t t t, Bpems t

|
|

[ ) S—
u |
|
|

|
I
I
|
|
I
U1 e e e I
I
I
I
|
I
|
]

1 — ycnoBHas rpaHuqHas nuHusa MBH; 2 — nuHus 3anasgeisaqus MBH (napannenbHas rpaHAYHON MHWW)

PucyHok 5 — HopmuposaHHble xapakTepuctukn MNBH, onpenensemoro YeTbipbMa napameTpamm

MapameTpbl Uy N U, ONPEAEnAIOTCA COOTHOLLEHNSAMMN:
u = V2 U,,, — ana seikmovatenen ¢ U, < 35 kB,
u;=0,75 V2 U,,,— ans sbikniovatenen ¢ U,,,, = 110 kB, (2)
Uo = Ky V2 Uy,
Up =Ky Uy 13,

rae U,, — noniocHoe Bo3BpalLaloLLeecs HanpsieHue;
K,,. . — koadhcpmumeHT nepBoro racsiero nonioca (npm Tpexda3HoM KOPOTKOM 3aMbIKaHWUn);
K, — koatbmUMEHT NpeBbILLEHWS aMNNUTYAbI.
Onga soikmovatenen ¢ Uy, < 35 kB K, , = 1,5; ana sbikniovatenein ¢ U,,,, > 110 kB K, . =1,3.
3HaueHnusn K, coctasnsiowme ot 1,4 0o 1,54, npuBesieHbl B Tabnuuax 4 — 11.
6.6.3.2 BbikniovaTesnb AOMKEH OTKMIoYaTh TOKU BNAOTb 10 HOPMUPOBAHHOTO Npw ycnosuwn, uto NBH B Mecte
YCTaHOBKM BbIKNioYaTens:
a) He BbIXOAMT 3a Npeaenbl (He NPOXOAUT BhiLLiE) YCIIOBHOM rPAaHUYHON NIMHWK;
6) nepecekaeT 0ANH pa3 NMHUIO 3ana3abiBaHWA U BTOPUYHO €€ He NepeceKaer.

12
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6.6.3.3 HopmunposaHHble xapaktepucTuku NBH npn oTkNioYeHNM TOKOB KOPOTKOTO 3aMbIKaHUSA, NpUBEAEH-
Hble B Tabnmuax 4 —11, COOTBETCTBYIOT yCNOBUAM paboThbl NIEPBOrO racsALLEro Nonoca npu oTKMoYeHnn Tpexdas-
HOTO KOPOTKOrO 3aMblKaHUS.

Ta6nuya 4 — HopmupoBaHHble xapakTepucTukm NMBH ans BeiknoyaTenen ¢ HOMUHanNbHLIM HanNpsix)xeHneM oT 3 Ao

35 kB npu oTkntodeHmm Toka I | = 1, ., YCNOBHasA rpaHuyHan nuHus 3apaHa AByma napamerpamn K =15, K, = 1,4

Uon! U p» Ue, ta, ty u', t, S=ult,

kB kB MKG MKG kB MKC 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 M 87 13 14 43 0,47
35/40,5 69,4 122 18 231 59 0,57

U =14-1542/3 U, ;i t,=015t; u'=1/3u,

Ta6nwuya 5— HopmuposaHHble xapaktepuctuku NMBH Ans BeiknoyaTenen ¢ HOMUHaNbLHLIM HanpsXkeHnem oT 3 Ao

35 kB nipn oTkntoueHnn Toka I, ,, = 0,6 107 vom+ YCNOBHAA rpaHNYHan NHUA 3afaHa AsyMs napametpamn K, =15, K, = 1,5

Uion! Uy o Ue, ty, ty u', t, S=u,lt,
kB kB MKGC MKG kB MKC 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
U=15-15:42/3 U, ; t,=015t; u'= 13 u,

Ta6nuya 6 — HopmupoBaHHble xapakTepucTuky NMBH ans BoiknoyaTenen ¢ HOMUHanNbHLIM HaNPsXXeHWeM oT 3 Ao

35 kB npu otkniodeHum I, =03 [, | . YCNoBHasA rpaHndHas nuHusa 3aaaHa aeyMs napametpamu Ko (= 1,5, K, = 1,5

Uiom! Y.p U, ty, ty u', t S=u,lt,
kB kB MKGC MKG kB MKC kB/mke
3/3,6 6,6 9 1 2,2 4 0,77
6/7,2 13 11 2 44 6 1,20
10/12 22 13 2 7,3 6 1,70
15/17,5 32 15 2 11 7 2,14
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OxoH4arue mabnuubi 6

Uiom! Y., o Ug, ty, ty u', t, S=u.lt,
kB kB MKG MKGC kB MKG KB/MkC
20/24 44 19 3 15 9 2,32
35/40,5 74 26 4 25 13 2,88

U,=1,5-15-42/3 U, i t;=0158; u'=1/34,

Ta6nuua 7 — HopmmposaHHble xapaktepuctuimn MNBH Ana Bbiknioyatenei ¢ HOMMHaNbHLIM HanpskeHneM oT 3 Ao
35 kB npu oTKNIOYEHUN TOKa 10_ W =01 I0 YcnoBHas rpaHnyHas NuHuA 3apaHa apyma napametrpamm K, = 1,5, K, = 1,5

, HOM®
Uyon! Ui o U, ty ty v, t, S=uglty,
kB kB MKC MKC kB MKG kB/MkG
3/3,6 6,6 9 1 2,2 4 0,77
6/7,2 13 1" 2 44 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

u=15-15:42/3 U, ; ,=0,15t5; u'=1/3u,

Ta6nuya 8 — HopmupoBaHHble XxapakTepucTukn MBH ana Bbiknioyatenen € HOMUHANbHLIM HaNPAXeHUeMm

110—750 kB npu oTknoyeHum Toka I, |, = I, ., YCNOBHaA PpaHUiHas NuHuA  3anaHa AeymMA napametpamu K,  =1,3,

Ka =14
Usom! Un.p» Uy, ty Ug,s by by u, f, S=uy/t,
K kB MKC kB MKC MKC kB MKC kB/Mkc
110/126 100 50 187 200 2(14) 50 0127 po 39 2,0
150/172 137 68 255 272 2(19) 68 0T 36 no 53 2,0
220/252 200 100 374 400 2(28) 100 Ot52p078 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 po 166 2,0
750/787 626 313 1167 1242 2(88) 313 Ot 158 po 245 2,0
u;=0,75-13 A\/2/3 - Um); u,=14. 1,3-42/3 . UH_p; L=41t; u'= 1/2 u,.
MNpunmeyaHune— HopMmpoBaHHoe 3HaueHue {; — 2 MKC; NPU UCMbITAHUAX 3HaveHne {; MoXeT ObITb
YBENUYEHO A0 3HaYeHWs, ykazaHHOro B ckobkax, ecnu BbiknoyaTenb UCMbITLIBAIOT B PeXUMeE OTKNIOYEHUA Toka
HeyaaneHHoro KOpoTKOro 3amblKaHus.
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Tabnuuya 9— HopmnposaHHble xapaktepuctuku NBH Ans BeikntoyaTenen ¢ HOMUHanNbHLIM HanpsbkeHnem ot 110 o

750 kB npm oTknioveHnn Toka I, = 0,6 I,

, HOM"

YcnoeHaa rpaHuHas NuHuA 3afaHa AsymaA napametpamm K, =13, K, =1,5

Uiom! U uy, t U, t ty u', t, S=u,lt,
kB kB MKC kB MKC MKG kB MKG KB/MKC
110126 | 100 33 200 198 | OT27010 50 | OT198027 3.0
150/172 | 137 46 273 276 | Or2p014 68 | OT257036 3.0
220/252 | 200 67 400 402 | 0T2p020 | 100 |OT35p053 3.0
330/363 | 289 96 577 576 | 0127029 | 144 | 075070077 3.0
500/525 | 417 139 834 834 | Or2p042 | 209 |Or72p0112 3.0
750/787 | 626 209 1251 | 1254 | OT2p063 | 312 |OT10680166 | 3,0
w=075-13-42/3 U, ;i u,=15-13v2/3 - U, ;i ,=61;2Mkc<t,<03t; u'= 12 uy.

Ta6nunya 10 — HopmupoBaHHble xapaktepuctnkn NBH AN BbikntoyaTenen ¢ HOMWHaNbHLIM HanpsxeHnem ot 110
YcnoeHas rpaHndHaa nuHMA 3afaHa aAsyms napamertpamu Ko =1,3,

0o 750 kB npu oTKNOYEeHUN TOKa 10_ W=03 Io

, HOM'

K, =154
Uiom! Uy p» Ue, t, ty u', t, S=u,lt,
kB kB MKC MKC kB MKG kB/MKkc
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
U =154-13 42/3 U, ;i t,=0,15t; u'=1/3u,

Ta6nuya 11 — HopmupoBaHHble xapaktepucTukv NMBH Ans BelknodaTenen ¢ HOMUHanNbHLIM HanpsxeHnem ot 110
YcnoeHaa rpaHudHas nuHUA 3agaHa aAsymsa napametpamun K = 1,3,

A0 750 kB npu otknoveHun Toka I, , =0,1 I,

, HOM"

K, =154
Uso! U ug, b ty v, t, S=u,/t,
kB kB MKG MKG kB MKG 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
u,=154-1342/3 - U, ; t,=0,158; u'=1/3u,

5—2131
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6.6.3.4 Ecnv ycnosue no 6.6.3.2 He BbINOMHAETCA, TO BO3MOXHOCTb NPUMEHEHNS BLIKMOYaTENS B AAaHHON
Lenu AormKHa 6bITb cornacoBaHa Mexay U3roToBuTenem 1 sakasqnkom. MNMpesbllLeHne YCroBHON rPaHNYHON Nn-
HWUN BO3MOXHO, B YACTHOCTY, NMPW YCTAHOBKE BbIKMIOYATENS:

a) BLenu reHepaTopa;

6) HenocpeaCTBEHHO 3a MOLLHBLIM TpaHChopMaTOpPOM (aBTOTPaHCOpPMaTOPOM) NpY OTCYTCTBUN CYLLECTBEH-
HON €MKOCTU NPUCOEAUNHEHNI.

Pekomenayembie xapaktepucTuki MNBH npun ycTaHOBKe BbIKMOHaTeNs B LIENW reHepaTopa Ans Toka I, oy
npuBeaeHs! B NpunoxkeHnn 1.

6.6.3.5 [Ina suikniovatenei ¢ U, 2 110 kB u I, ,,,,, = 25 KA AONOMNHUTENBHO HOPMMPYETCA HaYanbHas
vacTb MBH (HavanbHoe MNBH — HIBH). HMBH onpepensetca napameTtpamu f; u {;, xapaktepusyiowmummy ee
rPaHNYHYIO NIMHUIO, B COOTBETCTBUM C PUCYHKOM 6 M Tabnuuen 12.

HanpsixeHue u

OcCHOBHasA
cocrtasnsatowasn NBH

\ Monxoe NBH

0,2u; ——=- Ha BbIKINo4Yarerne

0 ¢ Bpems t

PucyHok 6 — HavanbHas yacTb nepexofgHoro BocCTaHaenuBatowerocs HanpsikeHusa (HMNBH)

Tabnuya 12 — HopMuposaHHble 3Ha4eHna HMNBH

Uyom! Uy pr KB KoacpcpuumenT f, KB/KA KoopauHaTa BpemeHH t, 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
500/5625 0,116 1,0
750/787 0,159 1,1

Mvk HMBH onpenensitoT yMHOXXeHneM koadhdpmumeHTa f; Ha AENCTBYIOLLIEE 3HAYEHNE TOKA OTKITIOHEHUS.

Tpe6oanus k HIMBH He pacnpocTpaHsaoTcs Ha BbIKMOYaTeNu, ABNAIOLWECH COCTaBHON YacTbio KPY3.

6.6.3.6 TpeboBaHus k xapakTepuctukam NBH ans BeiknovYaTenei, npeaHasHaveHHbIX s NPSAMOro NPUCo-
©0MHEHNA K BO3AYLUHLIM MMHUAM C Uygy 2 110 KB 1 1, o > 12,5 KA, Npy YCNOBUKM OTKMIOYEHUA OAHOMA3HbIX
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HeyZarneHHbIX KOPOTKUX 3aMblKaHUI ONpeaenaloTCA HOPMUPYEMBLIMU NapaMeTpaMu MIMHUK: BOMTHOBBIM CONPOTUB-
neHvem z = 450 Owm, koadphmumeHToM nuka K, , = 1,6 n BpemeHeM 3anepxku ty, paBHbiM 0,2 MKC — ANA
BbiknovaTenen Ha Uy, < 150 kB 1 0,5 Mkc — ana suikniovatenen Ha U, = 220 kB.

Onsa oTaenbHbIX TUNOB BbiKMoYaTeNen Ha HoMUHanbHble HanpsbkeHns 330 kB n 6onee ponyckaeTca no
COrnacoBaHuIo ¢ 3aKa34YMKOM HOPMUPOBAaTb 3HAYeHUA Z 1 K, | MEHbLUMMK, YEM YKa3aHO Bbille, Hanpumep B
cny4ae, eCnv B KOHCTPYKLMM NMHUM 3MeKTponepeaayn NpeaycMoTpeHbl MePONpUATUS, yMeHbLLatoLme addext
cOnmXeHUs NPoOBOAOB NPU KOPOTKOM 3aMbIKaHWUN.

6.6.4 Jonyckaemoe Ans Kaxaoro Nontoca BoiknovaTesns 6e3 ocMoTpa u peMOHTa yroracutenbHOro ycr-
POVCTBA YMCMO ONepaLyii OTKIMIOYEHUSA U BKAKOHYEHUA (peCype NO KOMMYTALIMOHHOWM CTOMKOCTMW) NP TOKax KOPOTKO-
ro 3aMblKaHUsi M HArpy304HbIX TOKax cnegyeT HOpMMpOBaTb B TY M aKCnnyaTaLMOHHbIX AJOKYMEHTaX.

[Ansi ra3oBbIX M BAKyYMHbIX BbIKAOYaTene Npn Toke I, o, AONYCKAEMOE YMCIIO OTKMIOUEHNN AOMKHO ObiTh
He MeHee yKasaHHbIX B Tabnuue 13.

Tabnuya 13 — JonyckaeMoe YNCNO OTKNIOYEHUA NPU TOKax Io' oM

Donyckaemoe 4NCIO OTKIIOUEHWIA Npu Tokax 1, ., KA
Buabl BbiknovaTenei
o 31,5 skniou. 40 50 63
la3oBble 20 15 12 8
BakyymHble 25 20 18 10

Mpn Toke kopoTkoro sambikaHus 0,6 I, .,y MMHMMArbHOE [OMYCKAeMOE YMUCIO OTKIMIOYEHMI [OMDKHO
6bITb 6onee HopmmposaHHoro ans I, ., B 1,7 pasa.

MuHMarnbHoe AoNYCTUMOE YUCNO BKMIOHYEHWA NPK TOKe I, oy [AOIMKHO ObiTh He MeHee 50 % aonyctumoro
yncna OTKMIOYEHUIA.

6.7 Tpe6oBaHNA K KOMMYTaLlMOHHOW CNOCOGHOCTU B YCNIOBUAX paccornacoBaHma a3

6.7.1 Boikniovatenu Ha U,,,,, 2110 KB fomkHbI BbiTb CNOCOBHBI NPON3BOANTL KOMMYTALMIO SIUHWIA B YCNO-
BUSIX paccornacoBaHus gas npnm HOpMUPOBaAHHOM TOKe OTKNIoHYeHus, cocTaensiowem 0,25 1, ., ¥ BO3BpalLaio-

wemcs HanpsbkeHnn 2,04/2/3 U, Py
®opma HopMupoBsaHHoW kpueor MNBH gomkHa COOTBETCTBOBaTL NPUBEAESHHON Ha pUcCyHKke 5. Hopmnposan-
Hble 3HaYeHus napameTpos MNBH npveeaeHsl B Tabnuue 14.

Ta6nuua 14 — HopmupoBaHHble xapakTepuctvku MNMBH npu OTKNIOYEHUN TOKa B pexuMe paccornacoeaHna ¢as.
YcnoBHan rpaHndHas nuHUA 3aaaxa veTbipbMa napameTtpamu, K = 2,0, K, = 1,25

MENEIE I e | 8| e | e
110/126 | 154 | 100 | 257 |OT 20080400 | OT2a010 77 | OT524060 1,54
1501172 | 210 | 136 | 350 |OT272m0544 | Or2p014 | 105 | OT70p082 1,54
220/252 | 308 | 200 | 513 (OT40040800 | Ov2m020 | 154 |OT10280120 | 1,54
330/363 | 444 | 288 | 740 (OT576p01152 | Or2pm029 | 222 |OT146m0173 | 1,54
500/525 | 642 | 417 | 1070 (OT836p01672 | Or2pmo42 | 321 |OT21080250 | 1,54
750/787 | 962 | 625 | 1604 |OT1242m02484| Or2p062 | 481 |OT314p0374 | 1,54
U =0,75-2,0-2/3 U, ;i 4, =125-20 42/3 U, ;i 2MKe <ty <01t u'= 12 uy.

6.7.2 BuikniovaTenu, npeaHa3HaYeHHbIe ANA YCTAHOBKM B LIENW reHepaTopoB, A0MKHbI OTKIoYaTh TOKU B
YCIOBUSIX paccornacoBaHus doas HanpskeHUst CoO CTOPOHbI reHepaTopa U CO CTOPOHbI CUCTEMbI. HOpMUPOBaHHbIA
TOK OTKMIOYEHNS, BO3BpaLLaoLLeecs HanpsikeHne n NBH ycTaHaBnunealoTcs Mo COrMacoBaHNMIO C 3aKas3qnKoM.
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HopMnpoBaHHbIH TOK OTKMIOHEHNA AO0MkKeH BbiTb He MeHee 0,5 [, .. SHaueHns Bo3Bpallaloweroca Hanps-
xenus u MNMBH cnepyeT yctaHaBNuBaTh NPU yrne pacxoxaeHus has HanpskeHUst CoO CTOPOHbI CUCTEMBI U CO
CTOPOHbI reHepaTopa, paBHOM 90 unu 180 anekTpnyeckum rpagycam, no COrnacoBaHMIO C 3aKa34NKOM.

6.8 Tpe6oBaHMA K KOMMYTALMOHHOM CMOCOGHOCTU MPU OTKIMIOHEHUMU U BKIMIOYEHUU €MKOCTHBIX
TOKOB HeHarpy>XeHHbIX BO3AYLWHbIX JIMHUNA U 6aTapei KOHAEHCaTopoB

6.8.1 Boikniouatenu Ha U,,,,, = 110 kB nomiHb1 6biTb COCOBHBI OTKMIOYATh M BKMIOYAT TOKU HEHAMYXEHHbIX
BO3AYLUHbIX JIMHWIA BNSIOTb 10 HOPMUPOBAHHBIX 3HAYEHWI TOKOB OTKIMIOYEHUS] HEHArPY>KeHHOW BO3AYLLHOW NIUHWK,
npuBeaeHHbIX B Tabnuue 15.

Tab6nuya 15 — HopmrpoBaHHble 3HAYEHUA TOKOB OTKIMIOYEHWUS HEHArPY)XeHHOW BO3AyLL-

HON NnUHUK

Uqu/ Un.p' KB Tok, A
110/126 31,5
150/172 63
220/252 125
330/363 315
500/525 500
750/787 900

BhIkntouaTeny AoMmKHbI OTKMI0YaTh HeHarpyXeHHble hasbl TpexasHbIX BO3AYLUHbLIX AMHWUI NPY HANMUUKM
KOPOTKOTO 3aMblKaHWNs B OAHOW UK ABYX ApYrX hasax (4BYCTOPOHHEE OTKMIOYEHNE HECUMMETPUYHOTO KOPOTKO-
ro 3aMblKaHVsi NpU HEOLHOBPEMEHHOI paboTe BhIkniovaTenei Ha KoHUAX IMHUK).

6.8.2 BeiknouaTtenu, npeaHa3HaveHHble AN KOMMYTaLMW KOHAEHCATOPHbIX 6aTapeit, AOMKHbI OTKNIOYATbL 1
BKINOYaTb TOKU KOHAEHCATOPHbIX GaTapei BNNoTb 40 HOPMUPOBAHHbIX 3HAYEHUI NPU HANPSHKEHWUM BNMOTbL A0
HanbonbLero pabovero. HopMrpoBaHHbIe 3Ha4EHWS TOKOB ONPEeaenstoTCs B TEXHUHECKUX YCIOBUSIX.

6.8.3 Boiknovatenu, npeaHasHadYeHHbIe A5 KOMMYTaUUM eMKOCTHOO TOKa, NoApa3aensioTcs Ha ABa Knac-
ca: knacc C1 — ¢ HM3KOI BEPOATHOCTBLIO NOBTOPHOIO Npobos; knacc C2 — ¢ 04eHb HU3KOW BEPOSITHOCTBIO MO-
BTOPHOTO NpoGos.

6.9 Tpe6oBaHMA K KOMMYTaLMOHHOM CMOCOGHOCTU NPU OTKNKOUYEHUU U BKITHOYEHUM LUYHTUPYIOLLEro
peakTopa

6.9.1 Beikniovarenu, npeaHasHayYeHHbIe Ans KOMMYyTaLun ToKa LUYHTUPYIOLLLEro peakTopa, AOMKHbI OTKIIO-
YaTb TOKM LUYHTUPYIOLLLEro peaktopa OT MUHUMarbHO AO0MYCTUMOTO BRSIOTb A0 HOPMUPOBAHHOMO U3rOTOBUTENEM
npw HanpsbxeHWn Ao HambonbLuero paboyero HanpPsHKeHNs BKNIOYNTENBbHO 63 NpeBbILLIEHNS AONYCTUMBIX 3Have-
HUI NepeHanpPskKeHN, HOPMUPOBAHHLIX U3rOTOBUTENEM MO COMMAcOBaHWIO C 3aKa34MKOM. M3roToBMTENb AOMKEH
yKa3biBaTb HEOBXOAMMOCTb MPUMEHEHWS YCTPOMCTB 3aLLUMThI OT NEepeHaNPKEHNI.

6.9.2 [ina sbikniovarenei ¢ U, = 110 kB pexoMeHayeMble 3Ha4eHNs HOPMUPOBAHHOTO TOKA OTKIIOYEHUS
WyHTMpYylowero peakropa — (315 £ 63) A, MMHAManNbHOrO TOKa OTKMIOYEHUS LUYHTUPYIOLLEro peaktopa —
(100 £ 20) A.

6.10 TpeGoBaHUA K HANPAXKEHUIO paguonomMex

6.10.1 Tpe6GoBaHMs K HANPSXEHUIO paanonoMex NPeAbABAAIOTCA K BbIKovaTenam Ha U, = 110 kB.

6.10.2 HanpsikeHve paguonomex, Co3fdaBaeMbIx BhikiouaTenamu npu Hanpsskenun 1,1 U, o /43, ne
AomkHo npesbiwath 2500 MKB npu YacToTe HacTpolikun nameputensHor uenm (500 + 50) ku.

6.11 Tpe6oBaHMA K aNeKTPOMarHUTHOW COBMECTUMOCTHU

TpeboBaHMA K 3NEeKTPOMarHUTHOM COBMECTUMOCTU NPEALABNAIOTCA K BbIKMIOYATENAM, UMEIOLLIMM 3MEKTPOH-
Hbl€ KOMMOHEHTbI, BO3AENCTBUE NMOMEX Ha KOTOPbIE MOXET NMPUBECTM K HEMPABUIbHOMY (DYHKLIMOHMPOBaHWIO. KOH-
KpeTHble TpeboBaHNsA AOMKHbI ObITb YKa3aHbl B TEXHUHECKUX YCIOBUSIX.

6.12 Tpe6oBaHMA K KOHCTPYKLMKU

6.12.1 O6wme TpebosaHus

6.12.1.1 KOHTaKTHbIe 3@X1UMbl BbIBOAOB BhIKITOYATENs A0MKHLI COOTBETCTBOBATL TpeboBaHuam MOCT 10434,
MOCT 21242 TOCT 24753.
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6.12.1.2 BbikrniouaTens (NOMNIoC BLIKMOYATENS) A0MKEH MMETb KOHTAKTHYIO NOLLAAKY AN NOACOEANHEHNS
3a3eMNSIoLLEro NPOBOAHNKA W 3a3EMSIOLLMIA 3a0knM (3axkmmbl) no FOCT 21130 n MOCT 12.2.007.3 ¢ ykazaHnem
3HaKa 3a3eMneHns.

6.12.1.3 MeTannuuyeckue 4acTi, NnogeepraoLmecs BO3genNCTBUIO KNMMMaTUHECKNX hakToPOB BHELLIHEN Cpe-
Abl, NpY HeOBXOAMMOCTM A0IKHbBI UMETb 3aLLMTHBIE NMOKPLITUSA C Y4eTOM YcnoBuii akcnnyartauum no FOCT 15150
N cpoka Cnyxobl nagenus.

6.12.1.4 BoikniouaTenb (NONoC BbIKNoMaTeNs) AOMKEH MMeTb yKkasaTerb BKNIOYEHHOrO 1 OTKIMIOYEHHOTo
NOMOXEHWIA, BbINONMHEHHBIN B cooTeeTcTBUM ¢ TOCT 12.3.007.3.

6.12.1.5 B BbIknoyaTensx 40MkHbl GbITb YCTAHOBMEHbLI CHETUMKN Yncna cpabaTbiBaHWiA.

6.12.1.6 BbiknoyaTtenu A0MmKHbl UMeTb KOMMYTUPYIOLLIME KOHTaKTb Af151 BHELLIHWMX BCMOMOraTerbHbIX Lienei
B KOMMYeCTBE He MeHee 12, yCTaHOBMEeHHbIe B MecTax, AOCTYMNHbIX AN OCMOTPa U peMOHTa.

Uncno KOMMYTUPYIOLLMX KOHTAKTOB AN BHELIHUX Lenei, B TOM YUCHe 3aMbIKaloLLMX, pa3MbIKaoLLMX U
nepeknioyaloLLmX, A0MKHO BbITb YkazaHo B TY U B 3KCNNyaTaLMOHHbLIX AOKYMEHTaX M3roToBUTENS.

6.12.1.7 KoHCTpyKUMS BbIKNoYaTenen kKnnMaTuideckmx ncnonHernin XI n YXJ1 gomkHa B AONOMHEHNE K
TpeboBaHMAM HACTOSALLIEro CTaHAapTa COOTBETCTBOBATL TpeGosaHnamM MOCT 17412.

6.12.1.8 BHyTpeHHWe aneMeHTbI BbIKNovaTenei kateropum pasmellenns 1 (M3onaumm, MexaHn3Mbl, SNeKT-
pudeckue yCTpoicTsa n Ap.) A0MKHbI ObIThb 3aLUMLLEHbI OT NONagaHNs B HUX aTMOCHEPHbBIX OCaAKOB.

6.12.1.9 BolkrioyaTenu kateropum pasMeLleHnst 1 unm 2, uMetoLLmMe BHyTPEHHNE N30NALIMOHHBIE NOMOCTHN,
He 3anoHEHHbIE NOCTOSAHHO U3OMNSALMOHHOM XWUAKOCTLIO UMW CXATbIM ra3oM, JOMKHbLI MMETb YCTPOWCTBA (Hanpu-
Mep BEHTUNALMOHHOE, HarpeBaTenbHOE U OCYLLMTENBHOE) ANS NCKIMIOYEHNS KoHAeHcauun Bnarm (npu koneba-
HUSIX TeMnepaTypbl OKPYXAIOLLEro BO3ayXa), KOTopas MOXET BbI3BaTb NEPEKPLITUA U3ONALIMN.

6.12.1.10 Boikniovatenu, TpebyioLLmne NpUMeHeH!s Nogorpesa npu NOHWKEHHbLIX TeMnepaTypax oKpyxato-
LLero Bo3ayxa, A0MMKHLI UMETb NoAorpeBaTesbHbIE YCTPOWCTBA — OAHO- UM MHOrOCTYNeHYaThle 1 cpeacTsa ana
NX PYYHOTO U aBTOMaTUYECKOrO BKIIOYEHNSA U OTKIMIOYEHWA. TemnepaTypa OKpyKaloLLero Bo3ayxa, npm Kotopon
BKIKOMAIOT 3TN YCTPONCTBA (CTYNeHW), AOMKHA ObITb yKa3aHa M3roTOBUTENEM B SKCMyaTaLMOHHbIX AOKYMEHTAX.

6.12.1.11 Pe3epByaphbl BblKknoHaTenei n NpMBOAOB CO CXaTbIM ra3oM A0MKHbI COOTBETCTBOBATL TpeboBa-
Huam Mpasun MocroptexHaasopa [1].

6.12.2 TpeboBaHwWs K ra3oBbIM BbIKIOHATENAM

6.12.2.1 TpeboBaHWs K XapakTEPUCTUKAM 1 KAYECTBY ra3oB, UCNOMNb3YEMbIX ANA BbiKMloYaTenewn, yctaHas-
nueatoTcs B TY M aKkCcnnyaTaLMOHHbIX AOKYMEHTaX U3roTOBUTENS.

6.12.2.2 B ra3oBbIX BbIKNOYaTENAX TOHKA poChl ANS anera3a unv CMecu rasos Npu AaBneHnn 3anonHeHns
n TemnepaType 20 °C B Te4EHWe BCEro Cpoka 3KcnnyaTaLmm formkHa ObiTb He Bbilwe MUHyC 5 °C. Ecnn namepexuns
NpOBOAAT NPU APYrvX AaBMEHNSAX N TEMIiepaTypax, To AorPkHa 6biTb NpoBeAeHa He06X0ANMARA KOPPEKLIMA.

6.12.2.3 M'a3oBble BbIKMOYATENWN AOMKHLI UMETL YCTPOWUCTBA Af1S1 KOHTPONA AaBNEHNA rasa, NpuBeaAeHHOro K
HOpMarbHbIM aTMocdepHBIM YCNnoBuaM (Temnepartypa nnioc 20 °C, aaenexune 101,3 klMa). YcTponcTBo AomkHO
NMeTb BCMOMOraTerbHble KOHTaKTbl, NpeAHasHavYeHHble AN nogadv npeaynpeautenbHOro CUrHana npu CHuke-
HWUM JaBneHWs 40 AaBREHNA CUrHaNM3auWMn BCNeACTBUE YTEUKW ra3a, a Taicke Ans GnokMpoBKuW BbiknouaTens npy
CHWXEeHNW AaBneHuA Ao aasneHns 6nokmpoeku. B TY nnu/v B akcnnyaTaumMoHHbIX AOKYMEHTaxX AOMKHbI ObITb
yKasaHbl criegylowme 3Ha4eHna NPUBeAEHHOrO AaBneHus rasa:

- HOPMUPOBaAHHOE AABMAEHNA 3aNONHEHNS;

- faBneHne cpabaTbiBaHWUA KOHTAKTOB NpeaynpeauTenbHOM CUrHaNM3aLmmn yTeukmn rasa (rasoBov cMecm);

- faBneHue GNOKMPOBKM BbIKNIOYaTENS.

6.12.2.4 inA ra3oBbixX BbIKNOYATENEN U3FOTOBUTENDb AOMKEH yKa3aTh JONYCTUMOE 3HaYeHUe pacxoaa Ha
yTedkn Q, rasa unu rasoBon cMecu. ITo 3HaYeHUe He AOIKHO npeBblwaTh 1 % B rog OT KONWYeCTBa rasa B
BbIKMtoYaTene.

6.12.3 Tpe6oBaHuA K BaKyyMHbLIM BbIKNIO4HaTENAM

6.12.3.1 B BakyyMHbIX BbIKNIOHATENAX FEPMETUYHOCTD AyroracuTernbHbIX kKamep u HeobxoauMoe faBneHve
OCTaTO4HbIX ra30B B HUX AOMKHBLI 06eCnevnBaTbCA KOHCTPYKUMEN U TEXHOMOMMEN N3rOTOBMNEHUS, B pesyrnkTate
Yero 0CTUraeTCca CoxpaHeHUe INEKTPUHECKON NPOYHOCTM MEXOY Pa3OMKHYTLIMW KOHTaKTaMW B TEYEHME BCEro
cpoka cnyxobl 1 He TpebyeTcs NOCTOAHHOIO aBTOMATUYECKOTO KOHTPOSS BaKyyMa.

6.12.3.2 3HayeHMA OCTaTOYHOrO AABMEHUA ra30B B BaKYYMHbIX AyroracuternbHbIX KaMepax AOrDKHbI ObITb
yKasaHbl B TEXHU4ECKUX AOKYyMeHTaX. HopMupoBaHHOE 3HaveHue cpoka cnyx6bl— no 6.13.3.

6.12.4 TpeboBaHUA K BO3AYLUHLIM BbIKMIOYATENAM

BosayLHble BuiknoHaTeNy A0MKHBI coaepXaTh cneayioLwme yCcTpomcTea:

a) MaHOMeTP, NoKa3sbiBaOLLMI faBNEeHNe BO3AyXa B pe3epByape Bbikrniouatens (Monoca, 3rieMeHTa nosio-
ca);
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6) pene MMHUMAanNbLHOTO AABMEHWUS U SNEKTPOKOHTAKTHBIA MaHOMETP ( 0auH unu, ecnu TpebyeTcsa, ABa) C
KOHTaKTamu, obecrneymBaioLLMy Nogady CMrHana o CHWXeHUN AaBneHNs Hke A0oNYyCTUMOrO, a Takke paspblB
COOTBETCTBYIOLLMX LieNeW ynpaBneHust; NPy Hanu4nm B BLIKMIOHATENE 3MEKTPOKOHTAKTHOrO MaHOMeTpa MaHOMETP
o nepedncnenmnio a) He TpebyeTcs;

B) 3aNOpHbIIA BEHTWUIMb, yCTaHABNMBaeMbI Ha 0BLLIEM BO3OyXOMNPOBOAE Bbikno4aTens (nontoca);

r) o6paTHbIN KnanaH, NPensTCTBYIOWMIA BbIXOAY CKATOro BO3ayxa us pesepayapa (Mnm pesepayapos) BbiK-
novaTens npy NOHWKEeHUN OABEHNA B NOABOASALLEM BO34yX0ONpoBoae (Marnctpanm);

A) hvnbTp ANS OYUCTKM NOCTYNAIOLLLErO B BbIKMIOHaTENb BO3AyXa;

€) ykazaTesnb AeNCTBUSA BEHTUNALMK (MPY ee Hanudun); Npy NnpuMeHeHnn TanbKoBbIX Apoccenei NpoayBkn
Hanu4une ykasaTens AeVcTBUS BEHTUNALMN HeoBA3aTeNbHO;

X) YCTPOWCTBO ANsi CBA BOAbI U3 HWKHEN YacTu pesepByapa (pe3epByapoB) U Beinycka Bo3gyxa.

6.12.5 TpeboBaHuns K MacnsHbIM BbIKMOHATENAM

6.12.5.1 [inga 3anonHeH1s MacnsHbIX BblKoYaTenemn cneayeT NPpUMEHATL TpaHCHOpMaTOPHOE Macro no
MOCT 982 unn MOCT 10121. TpeGoBaHWUA K ANEKTPUHECKON NPOYHOCTU Macha, a Takke BO3MOXHOCTb NPUMEHeHUs
APYrUX Macen A0MmKHbl ObITb YCTAHOBMEHbI B 3KCMNyaTaALNOHHLIX JOKYMEHTAX M3roTOBUTENS.

6.12.5.2 MacnsiHble BbIKoYaTENN OOMKHBI UMETb YKa3aTterb YPOBHS Macna, yCTPONCTBa Ans 3anvBki n
cnvea macna.

6.12.5.3 [lonycTuMble yTeuKN Macna, a Takke AONYCTUMOE CHUXKEHUE AaBMneHus rasa B repMeTUsnpoBaH-
HOMN KOHCTPYKLMM C ra3oM noj AaeneHnem B o6bemMe, HaxogawemMcs Hag, BEPXHUM YPOBHEM Macha, A0SMKHbI
ObITb yKa3aHbl B 3KCMITyaTaLMOHHBIX AOKYMEHTaXx.

6.12.6 TpeboBaHuA K npuBoaam

6.12.6.1 KoHCTpyKuMs NpuBoaa AormkHa o6ecnevnBaThb BhINOSHEHVE BbIKMOYaTenem onepauui BKIoHeH s
N OTKMIOYEHUA U LIMKIMOB onepaLii No CUrHany AMCTaHLMOHHOTO YNpaBneHus, a Takke BO3MOXHOCTb K MECTHOIO»
OTKIIO4EHUS MYTEM PYYHOTO BO3AENCTBUA Ha SNEMEHT MexaHW3Ma NpMBoaa (3aLlernky, KHOMKY, KnanaH v np.).

6.12.6.2 Mpueoapl BbIkNOYaTENEN HOMUHAMNbHBLIM HanpsbkeHuem 330 kB 1 Bbile AOMKHBI UMeTb ABa
3MeKTPOMarHuTa OTKIMIOHYEHWS.

6.12.6.3 KoHCTpyKUMs NprBOJOB B YacTy obecnedeHns nogayy aBapvinHoro curHana nNpy oTKMIoHEHUM Bbik-
nioYaTens OT 3aLLMThI, A TaKKe BO3MOXHOCTU YCTAaHOBKN MeXaHU4eCKUX BroK-3aMKOB ANA OCYLLECTBEHWUA 6Noku-
POBKM C NPUBOAAMU pazbeauHuTEnen n 6rnokUpoBKM OT MHOFOKPATHbLIX NOBTOPHbIX BKIOYEHWUIM W OTKIMIOYEHWUI Npy
NMoAAaHHOM KOMaHAe Ha BKMoYEHUE 1 OTKIIoUYEHUE OT BCTPOEHHBIX B NPUBOA, YCTPOWUCTB penenHon 3almUTbl OImKHA
cooTeeTcTBOBaTh TPebosaHuam NOCT 12.2.007.3.

6.12.6.4 B KOHCTPYKUMM NPY>XMHHBIX MPUBOAOB AODKHBI BbITH NPEAYyCMOTPEHBI YCTPOUCTBA, obecneunsalo-
wwe:

- aBTOMATMYECKNI 3aBOJ, BKMIOYAIOLMNX NPYXWH HENOCPEACTBEHHO NOCre BKMIOYEHUS BhiKniovaTens aAns
BO3MOXHOCTM ocywecTaneHmns AlB;

- BNOKMPOBKY ABWKEHWUA KOHTAKTOB BbIKIOYaTENs U3 OTKIMIOYEHHOTO NOIOKEHWUA NPU HEMOMHOCTLIO 3aBeAeH-
HbIX BKAIOYAOLLUX NPYXMHAX.

6.12.6.5 B KOHCTpYKUMM rnapaBnUYeCcKUX NPMBOAOB AOMKHbI BbITh NPEAYCMOTPEHbBI criefyioLme yCTpon-
cTBa:

- pe3epByap ¢ paboyein KMaKoCTbIo;

- MaHOMETP, NoKasbiBaloOLLMIA faBneHue B ruapocucTeMe NPUBOAA ¢ NHEBMATUMECKMM HAKONMUTENEM 3Hep-
mu;

- MHAWKATOP, NOKa3bIBaIOLLUIA COCTOSIHME NPY>XMH NPUBOAA C NPY>XMHHBIM HAKOMUTENEM SHEPruW;

- YCTPOICTBa aBTOMaTUHECKOIO noaaepxaHus paboyero AasneHns B rmapocucteMe v GrnokMpoBKM KOMaHf,
Ha BKMIOYEHWE N OTKMIOYEHWE BIKIIoYaTensi C CUrHanm3auuein o CHUXKEHUN MMAPaBYECKOro AaBneHnst Huke
AoNyCcTUMOTrO;

- cHeTYMK cpabaTbiBaHWin Hacoca, NoANEPKUBAIOLLIETO AABMEHNe B TMAPOCUCTEME;

- MeXaHU4eCKMA yKa3aTtesb NonoXeH!s MCMONHUTENbHOrO opraHa npusoaa.

6.12.6.6 B KOHCTpYKUMM NHEBMATUYECKMX NMPUBOAOB AOMKHbLI BbiTh NPEeAYyCMOTPEHBI creayioLme yCcTpoi-
cTBa:

- pesepByap cxaToro Boaayxa o6 eMoM, 06ecrneqnBaloLLMM BbINOMHEHWUE BbiKiovaTenem HopMUPOBAHHBLIX
UMKNOB onepaumn;

- MaHOMeTp, MOKa3bIBAIOLWLMIA faBIeHNe CKaToro Bo3ayxa B pe3epayape;

- YCTPOMCTBO, NOAAIOLLEE CUTHAN O CHUXEHWUM AABREHNS U KOMaHAy Ha 6rnoknpoBKy paBGoThbl BeIKMoHYaTens
(c npepBapuTENbHLIM NPUHYAUTENbLHLIM OTKINIOYEHWEM U 6e3 Hero) Npy NaaeHUn AABNEHUA B NPUBOAE HIMKE
AoNyCTUMOTrO;
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- 3aMopHbI BEHTUSb, YCTaHABNMBAaEMbIN Ha BO3AYyXONPOBOAE, MUTAlOLLIEM pe3epByap NPUBOAA;

- (hvnbTP ANa O4UCTKN NOCTYNAIOLLIErO B pe3epByap BO3Ayxa;

- YCTpOWCTBa AN cNMBa BOAbI M BLINYCKA CKATOro BO3Ayxa U3 pe3epsyapa npusoaa.

6.12.7 NpumeHeHWe aNeKTPOMarHUTHbLIX pacLenurernen

6.12.7.1 NpuBoabl BbikNioYaTenen, MMeoLLme UCMoNHeHne CO BCTPOEHHBIMU pacLenUTensiMu1, AOSDKHbI 10~
nyckaTb YCTAHOBKY HE MEHee NATU pacLienutenemn OTKNIoYEHUs, a UMEHHO:

- OQHOIO MMHUMASBLHOTO pacLIENUTENs HANPSHKEHUS C BbIAEPXKOW BPEMEHM;

- HEe MeHee YeTbIpex MaKCUMarnbHbIX pacLenvuTenei Toka 6e3 BbiaepXXkn BpeMeHu;

- pacuenuTernen B pasnunYHbIX COMETAHUAX U3 YKa3aHHbIX BhILLE.

Mo cornacoBaHMIO C 3aKa34MKOM MOTYT M3rOTaBNMBAaTLCA NPUBOABI C APYTMMU BapuaHTaMmu pacuenvTenemn
(HanpuMep ¢ MakCUMarbHBLIM pacLienuTenemM Toka, MUTaloLWMMCS OT TPaHcopMaTopa ToKa B CXeMe € AELIYHTU-
poBaHuveMm), a Taloke NpUBoAbI, AoNycKaloLWwme BCTpauBaHue MeHee NSATU pacLenvTenei OTKMIoYEHUS.

MpuHATLIE ANs NPUBOAOB KAXA0MO TUMA BLIKMIOYATENs1 BAPUAHTBLI COMETaHUI pacuenuTenei 4OmKHbI yKasbl-
BaTbCA B TY M 3KCNyaTaLMOHHbIX AOKYMEHTaX.

6.12.7.2 MuHMManbHbIM pacLenuternb HanpsbKeHWs, BCTPOEHHBIN B NPUBOA, BbIKNIOYATENS, AOMKEH UMETb
cnenyowme xapakTepucTuku:

a) HOMMHANbLHOE HaNPAXEeHNEe — OAIHO U3 HOMMHASbLHbBIX HANPSHXKEHWN U, o,y NEPEMEHHOTO TOKa, YKa3aH-
HbIX B Tabnuue 1;

6) pacuenutens aomkeH obasatensHO cpabaTbiBaTh, €CNKN HaNPsXKEeHWe Ha ero 3aXimmax CHU3MNOCh A0
35 % OT U, o O@KE NPU MEASIEHHOM 1 MOCTENEHHOM CHIDKEHUM HaNpsKeHNs;

B) pacuenuTenb He 10MkeH cpabaTbiBaTb, €Crv HanpsbkeHne Ha ero 3axumax 6onee 70 % ot U, ou-

BknioveHue BobikniovaTensa AOMKHO BbITb BO3MOXHO NpY 3HA4YEHNAX HANPSXXEHUA Ha BbIBOAAX pacLienuTens,
paBHbIX UNu nNpeBbiLLaLMX 85 % €ero HOMMHaNBLHOIO HaNpsXkeHns. BknioyeHne BuIKNOYaTENS AOIMKHO ObITh
HEBO3MOXHBLIM NPU HANPSHKEHNW Ha BbIBOAAX HWXE 35 % HOMUHAMNBLHOTO HANPSKEHUA NUTAHUA.

6.12.7.3 Ha MakcumanbHOM pacLienutene Toka AOIPKeH ObiTb yka3zaH ero HoMMHasbHbIA TOK M NpeaernbHbie
3HaYeHWs ToKa ANS Pa3NUYHbIX YCTaBOK.

PacuenuTens oomxeH Bcerga cpabarbisaTh Npu TOke, paBHOM unu 6onee 110 % Toka ycTaBku, M HUKOraa
He gormkeH cpabaTbiBaTb Npy Toke, MeHblueM 90 % Toka ycTaBku.

[ins MakcUmarnbHOro pacLenuTens Toka C 3aBUCMMON BbIAEPKKON BpeMeHn BpeMs cpabaTbiBaHna cneayeT
N3MepPATb OT MOMEHTA AOCTMXEHNA TOKa cpabaTbiBaHNS A0 MOMEHTA, NPY KOTOPOM pacLienuTenb NPUBOAUT B
AeicTBUe pacLennsoWmMii MexaHn3m BeikntovaTens. M3rotoButenb OorkeH npyuBecty B TY 1 3KCnNyaTaUnOHHbIX
AOKyMeHTax Tabnuubl Urnn KpuBble, NOKasbiBaloLLME 3aBUCMMOCTb BpeMeHn cpabaTtbiBaHWs OT Toka B o6nacTu
Mexay ABOVHBLIM U LLUECTUKPATHBIM 3HAYEHMSIMM TOKa cpabaTbiBaHWS € UCTIONb3yeMbIMU IoNycKamu. 3Tv Tabnuubl
Unu KpuBble obA3aTenbHbI AN KpalHUX 3HAYEHWI YCTaBOK TOKA U KpaWHNX 3HAYEHWI BbIAEPKKWA BPEMEHMN.

Ecnv Tok B rmaBHOM Lienn najaeT H1xe 3a0aHHOro 3HaYeHUs 40 UCTEYEHUS BpEMEHW BblAEpXKN MaKCu-
MarbHOro pacLenuTens Toka, To pacLuenuTenb AOMKEH BEPHYTbCHA B UCXOAHOE NOSoXeHWe, He 3aBepLUNB onepa-
LIMIO OTKIIOMEHNS.

6.13 TpeboBaHMUA K HaEXXHOCTH

6.13.1 3Ha4eHwme pecypca BbikniouaTens No MeXaHNYeCKON CTOMKOCTMU A0 CpeaHEro peMoHTa — B COOTBET-
cTBUN C6.4.13.

6.13.2 Pecypc BbIKno4aTens o KOMMYTaLMOHHON CTOMKOCTMW 0 CPEQHEro peMoHTa — B COOTBETCTBUM
c 6.64.

6.13.3 Cpok cnyx6bl BbikniovaTens oo cnucaHna — He meHee 30 ner.

6.14 KomnnekTHoCTb

6.14.1 KoMNAeKkTHOCTb NOCTaBKM YCTaHABMAMBAIOT MO COrMaLLeHNo Mexay NoCTaBLLUMKOM U 3aKasynkoM. B
KOMMFEKT NOCTaBKN, MOMUMO BbIKMOYaTENS, MOryT BXOAMUTD!

- NpuUBOA, N (MNK) pacnpenenuTerbHbIN WKad — B 3aBUCUMOCTU OT TUNA BbIKNIOYaTENS;

- KOMMMEKT 3anacHblX YacTten n npuHaanexHocTen (3UMN) 0ogNHOYHBIR;

- komnnekt 3UIM rpynnosoi;

- KOMNNeKT 3UIM PEMOHTHBII;

- GannoHbI C ra3oM ANs 3anonHeHUs BbIKNoYaTerns;

- ras3oTexHonornyeckoe obopynoBaHue.

6.14.2 K KOMMNeKTY BbIKMoYaTens UM K KOMMeKTy OTAENbHO NOCTaBASEMOro NpMeoAa AOMKHbLI BbITb
NPUNOXeHbI 3KCMMyaTauMoHHbIe A0KyMeHTHI B cooTBeTcTBUMM ¢ MTOCT 2.601, 370:

- PYKOBOACTBO MO 3KCnnyaTauum;
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- hopmynsap unu nacnopT;

- BegoMocTb 3N B BuAe 0TAENbHOrO AOKYMEHTa U Kak COCTaBHas YacTb nacnopTa unu hopmynspa.

MacnopT cocyaa, paboTaioLLero noa AaeneHueM, NpUKNaabiBatoT B COOTBETCTBUM ¢ TpeboBaHuaMM MNpaeun
locroptexHaasopa [1].

6.15 MapkupoBka

6.15.1 Kaxxabii BbiknovaTenb (Mpy OAHOMNOSTIOCHOM WUCMOMHEHUN — KaxabI NOSIOC BLIKMAOYaTENA, a
€CInV NOMIoC COCTOUT U3 ABYX U Bonee aneMeHTOB — KaXabllh ANeMEHT) IoMmKeH UMeTb Tabnuuky (Tabnuyku) no
FOCT 12969 n FOCT 12971, Ha KOTOPOI AOMKHbI BbITb YKa3aHbI:

a) TOBapHbII 3HaK U HAMMEHOBAHMNE NPEANPUATUS-N3TOTOBUTENS;

6) HaumeHoBaHWe uaaenus («Bolknoyatenby»);

B) TMN BbIKMOYATENS B COOTBETCTBUN € 5.3;

r) 0603HaYeHme KNMMaTU4eCcKoro CMoNHeHNs 1 kateropmum paamertienns no FOCT 15150;

4) NOPSAAKOBLIA HOMEP MO CUCTEME HYMEepaLWN NPeanpUSTUS-N3rOTOBUTENS;

€) HOMUHarnbHOEe HanpPsXXeHWe B KUNOBOMbTaXx;

) HOMMHanNbHBIN TOK B amnepax;

1) HOMUHASBHbLIN TOK OTKNIOYEHUS B KUnoamnepax;

K) HOMWHarbHOE AaBneHue CXXaToro Bo3ayxa B Meranackansx (M paaom B ckobkax — B KUorpamMmm-cunax
Ha KBagpaTHbI CaHTUMETP) — AN BO3AYLUHBIX BbIKMOYaTeENen U BbikNloYaTenen ¢ NHeBMaTUYECKUMU NPUBO-
Aamu;

n) gaBneHve 3anonHeHns rasa B Meranackansix (M paaom B ckobkax — B KNMOrpaMM-Cunax Ha KBagpaTHbii
caHTUMeTp) npu 20 °C — Ans ra3oBbIX BhIKNOYaTENen;

M) Macca BblkniovaTens B KUorpaMmax;

H) 0603HaYeHMe HACTosILLLero cTaHaapTa unu TY;

Nn) 4aTa u3roToBMEHNA (rog, BbiNycka) BbIKMOHaTens.

6.15.2 YacTtu BelkniovaTenen, TpaHCNOpTUPYEMbIX B pa3oGpaHHOM BMAe, AOMKHBI UMETb MapPKMPOBKY, 06-
neryaioLLyto cGOpKy BbIKMouaTernen Ha MecTe MOHTaxa.

6.15.3 BbikntoyaTenu, uMmeioLme BCTPOEHHBIN NPUBOL, AOMKHBI UMETb AONONHUTENBHYIO TABNNYKY C AaH-
HbIMW TOTO NPMBOAA, HA KOTOPO AOIMKHbI BbITh YKa3aHbl:

a) poA, ToKa U HOMUHArbLHOE HanpsXXeHWe SMeMEeHTOB NPUBOAA B BOMLTAX;

6) HOMWHarnbLHOe AaBrneHve Bo3ayxa B Meranackansx (M paaoM B ckobkax — B KUIMOrpamMM-Curax Ha KBafl-
paTHbIA CAaHTUMETP) — AN MHEBMATUYECKNX NPUBOAOB;

B) yCNOBHble 0603Ha4Ye€HNUSA BCTPOEHHBIX pacLuenvTenei (Mpu ux HarnMunm) U X AManasoH yCTaBOK TOKa 1
BbIAEPXKKN BPEMEHW.

[JonyckaeTcs AaHHble BCTPOEHHOTO NpMBOAA YKasbiBaTh B Tabnnuke BbiKmiovaTens.

6.15.4 Kaxxabli KOHCTPYKTUBHO CaMOCTOSITEMbHbLIN NPUBOL, A0MKEH MMeTb Tabnnuky no FOCT 12969 un
MOCT 12971, Ha KOTOPOI AOMKHbI ObITb YKa3aHbI:

a) TOBapHbI 3HAK MM HAUMEHOBaHMNE NPEANPUATUSA-N3TOTOBUTENS;

6) HaumeHoBaHwve usgenus («Mpueony);

B) TUM NPUBOAA B COOTBETCTBUM 5.3 M BApUaHT €ro UCMOMHEHUS MO NPUMEHSEMOCTU NS BbIKMoYaTenei;

r) 0603HavYeHNe KNMMaTUYECKOro CMONMHEHUA 1 kaTeropum pa3metenns no FOCT 15150;

A) NOpPSAAKOBLIA HOMEP MO CUCTEME HyMepaLMKN NPeanpUSTUS-N3roTOBUTENS;

€) poa ToKa M HOMUHANbHOE HanpsXXeHNe SNeMEeHTOB NPMBOAA B BOMbTAX;

) HOMWHanNbHOE AaBreHne Bo3ayxa B Meranackansx (M psaaom B CKoBkax — B KMnorpamMmM-cunax Ha keaf-
paTHbIA CAaHTUMETP) — ANs MHEBMATUYECKMX NPUBOAOB;

W) yCroBHble 0603Ha4YeHNs BCTPOEHHBIX pacLenuTenei (Mpy nx Hanu4ymmn) n nx ananasoHbl yCTaBOK ToKa U
BbIAEPKKM BPEMEHW;

K) AaTa U3roToBneHus (rof BeiMycka) npueoaa.

6.15.5 O6MOTKM 3NEeMEHTOB NPMBOAOB AOMKHBI UMETb TabNMYKM UK APIBIKK, HAa KOTOPbLIX AOMKHBI BbiTh
yKa3aHbl:

a) HazHayeHne 0BMOTKV UNK ee YCNoBHOe 0603HaYeHue;

6) mapka npoBoaa;

B) AMaMeTp NpoBoAa B MUIISIMMETPAX;

r) YNCMo BUTKOB;

A1) CONPOTUBMEHME (Npn NOCTOSIHHOM Toke) B omax npu nntoc 20 °C (conpoTuBneHne TOKOBbIX 0OMOTOK
3MNeKTPOMarHWTOB A0MyCKaeTCs He yKa3blBaTb).
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6.15.6 BbikniouaTenu, MMeioLLue BCTPOEHHbIE TPaHCHOpMaTopbl TOKa, A0MKHBI UMETL TABNUYKY € AaHHBIMU
3THX TpaHcdopmaTopoBs Toka no NOCT 7746.

6.15.7 Cnocob HaHeceHMst MapKUPOBKK Ha Tabnuykax AomkeH obecne4msate ACHOCTL HAANMCEN B TeHeHUe
BCEro BPeMeHM aKCNnyaTaLmm BbiKnioHaTens.

6.15.8 Cocyapl Ans cxkaTtoro Boaayxa (rasa) A0MKHLI UMETb MapKUPOBKY U CONPOBOANTENBHBIE TEXHUYEC-
Kue AOKYMeHTbI B cooTBeTCTBUM C [Npasunamu MocroptexHaasopa [1].

6.15.9 MapkupoBka TpaHcnopTHoW Tapbl — no MOCT 14192.

6.16 YnakoBka

6.16.1 BoikniouaTenu unm nx 4acti (Npyu TpaHCNOPTUPOBaHNK BbIKNOYATENEN B YaCTUYHO PasobpaHHOM
BMAE) NOMKHbI ObITb YNakoBaHbl NSl TPAHCNOPTUPOBAHMUS B NNOTHbBIE UNW pelueTyaTsie smkm no FOCT 10198 unm
MOCT 2991 unu B cneumarbHyio Tapy.

YnakoBka BbIKmnioyaTernem u nx 4acten A0mKHa UCKMIoYaTb BO3MOXHOCTL X MEXaHUYECKWX NOBPEXAEeHWN,
a Taloke obecneunBaTh 3aLLMTY U3ONSILIMOHHBIX YacTeln U3 OpraHNYeCKNX MaTepuaroB OT BO3AENCTBUS OKpY>Kalo-
LLieV cpeapl B NpoLiecce TpaHCNOPTUPOBAHUA.

6.16.2 Bce HeokpalleHHble MeTanmnmueckme YacTu BelkrniouaTtens (BKoyas 3anacHble 4acTu), NoaBepKeH-
Hbl€ BO3AENCTBUIO BHELLHEW CpeAbl NPY TPAHCNOPTMPOBaHNUN U XPAHEHWUU, AOIDKHBI BbITb 3aKOHCEPBUPOBaHLI C
MOMOLLbIO 3aLLMTHBIX CMA30K Uy ApYrMM HaaeXHbIM cnocobom. [leficTBue KoHcepBaLmMm [OMKHO ObiTb paccqu-
TaHO Ha CpoK:

- He MeHee ABYX NieT — AS BblKioYaTenew;

- HEe MeHee Tpex neT — Ans 3anacHbIX YacTewn.

6.16.3 YacTu BoiknioyaTens, npeacraensiolme cobomn rpomMosaKue MeTannuieckme KOHCTpyKUnn (Hanpu-
Mep pe3epByapbl BO3AYLUHbIX BbiKINiovaTenei, pambl U Ap.), AONYCKaeTCs He YNakoBbIBaTb (OrpaHNYMBaTLCA, NPy
HeobX0AMMOCTH, YCTaHOBKOM 3arnyLuek) Unmn NpUMEHATb AN HUX YaCTUYHYIO YNaKOBKY.

6.16.4 [lonyckaeTca TpaHCNOpTUPOBaHUE BhIKMOYATENEN Mu X YacTei B npeaenax ofaHOro HaceNeHHoro
NyHKTa Unn mexxay 6M3KopacnonoXXeHHLIMU HacerneHHbIMU MyHKTamy 6e3 ynakoBKu Mnm B YNPOLLEHHON (BPEMEH-
HO1) ynakoBKe, 3alumLLalolLel OT aTMOCEPHBIX 0CAaKOB, NPY YCAOBUMN NPUHATUA Mep, NPeAoXPaHAIOLLMX OT
NOBpEXAEeHNI BbIKMoYaTESb M €10 YNaKOBKY; NepeBo3Ky, a TaloKe NorpysKy U pasrpysky TPaHCNOPTHOTO cpeacTsa
Nof OTKPbITEIM HeGOM crieayeT BbINOMHATL B TEUYEHNE CBETION0 BPEMEHU CYTOK.

6.16.5 MNpu TpaHCNOPTUPOBaHNK B TPAHCTIOPTHBIX KOHTEMHEPAX BbIKMIOYATENM Wnn nx Yacti 6e3 nHavenay-
arnbHOW yNaKoBKM [OMKHbI BbiTb HAAEXHO 3aKpenieHbl U NpeaoXpaHeHbl OT MeXaHNMUYECKUX NOBPEXAEHUN.

7 TpeGoBaHua 6€30NaCHOCTU U OXPaHbl OKpPYXKalowen cpeabl (3IKONOrNYHOCTH)

7.1 TpeboBaHns 6e30NaCHOCTU K KOHCTPYKLIMM BbIKFouaTens AomkHbI cooTBeTcTBOoBaTHL FOCT 12.2.007.3.

7.2 Ha HapyKHbIX METaNNU4eCcKNX YacTsax BuiKMiovaTerns (Kpome apMaTtypbl U30NATOPOB M KOHTAKTHbBIX Yac-
Ten), HaxoasALWwmxcsa Bo BpeMs paboTbl BbikmioyaTens nop, BbICOKMM HanpsikeHneM, A0SMkHbI BbiTb NpegocTepe-
ralowue HagnmMcy Unm 3Hakn, HaHeCEeHHble Ha KoXXyXe, 3aKpbiBaloLweM rpynny aeTanei, unm (Npu oTCyTCTBUM
KOMXYyXa) Ha OQHOW UMM HECKONBbKUX AETarnsIX U3 rpynibl METANMYeCKy CBA3aHHbIX Mexay coBoi aeTane.

Ana Bbikniovatenei Ha HoMUMHaNbLHoe HanpsbikeHue 35 KB U Bolille, a Talcke ANs BbiKNoYaTENen Ha Hanpske-
Hue menee 35 kB, npeaHasHaYeHHbIX ANa YCTaHOBKU Ha BbiKaTHOW YacTu KPY, TpeboBaHua HacTosiLLero nyHkTa
He 06s13aTernbHbI.

7.3 CteneHb 3almThl LWKadoB NPMBOAOB U LIKA(OB YNPaBAEHUA OT CONPUKOCHOBEHWUA C HAXOAALMMMUCS
nof HanNpsbKeHUeM 4acTAMMU MU NPUBIIVOKEHNUA K HUM, OT CONPUKOCHOBEHWUS C ABWKYLUMMMUCA YacTAMW, Haxoas-
LWMMUCA BHYTPK 0BOMOYKN, OT NoNafaHus BHYTPb TBEPALIX NOCTOPOHHWX TEN, a Takke OT nonagaHusi Boabl no
FOCT 14254 pomkHa 6bITb yka3aHa B TY U aKCAyaTauMOHHbIX AOKYMEHTaX.

7.4 Ta300TBOABI, BbIXMOMNHbIE U NPeAoXpaHnTESIbHbIE YCTPONMCTBA BbIKNIoHaTenei A0MmKHbI BbiTb pacrnonoe-
Hb! TaK, 4TOObI BbIBPOC KUAKOCTM UNW rasa Obin HanpaeneH B CTOPOHY OT MECTA, e MOXET HAaXOANTbCA 0bCnyxu-
Balowmin nepcoHarn. lNpn Heo6xo0AMMOCTU U3rOTOBUTEND AOMKEH YKa3biBaTb FPaHULbI NPOCTPAHCTBA, BHYTPM KOTO-
POro He AOMKHBI HAXOAUTLCS YacTU NoM, HANPSKEHNEM UMW 3a3€MIEHHBIE YacTU.

7.5 B BbikniouaTensx rno BO3MOXHOCTU cneayeT NPUMEHATL MaTepuarbl, OrpaHMuMBAlOLLME PacnpocTpaHe-
HWe NNaMeHu B criyyae ero nosiBfeHns B pesynerate oTkasa, nepekpbitusi, npobos unu apyrmx aBapuiHbIX No-
BpeXXAESHUI BbiKMovaTens.

7.6 Mepbl oxpaHbl OKpy>XaloLLiei Cpefibl PN MOHTaXe U SKCNyaTaLmy BhiKnioyatenem yctaHasnueaiot B TY
N NPUBOAAT B SKCNNyaTaLMOHHbIX AOKYMEHTaX.
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8 NMpasuna npueMkn

8.1 O6wme TpeGoBaHMA kK NpaBUNam NpPUEeMKn

8.1.1 BuiniovaTtenu noasepratotcs NpeanpuUaTMEM-M3roToBUTENEM NPMEMOCOATOHHBIM, KBATMPUKALIMOHHDIM,
nepuogn4eCckMM U TUMOBBLIM UCTILITAHUSAM.

B npouecce paspaboTku BbikniovaTens U AN pelieHns Bonpoca o LienecoobpasHOCTU NOCTAHOBKW BLIKITIO-
Yaresei Ha NPOM3BOACTBO NPOBOAAT NPMEMOYHbIE UCTIBITAHUA ONBITHLIX 06Pa3LIoB.

8.1.2 B 3aBMCUMOCTM OT BUAOB UCTNbITAHWI, NPOBEPAEMbIX MAPAMETPOB M OT KOHCTPYKLIMM BbIKMIOYaTens
06beKTaMMn UCNbITaHWI MOTYT GbiThb: BbIKMOYATENDb (BCE TPM NOAMIOCA), NOMIOC BhIKMoYaTens, AyroracuTenbHbIA
MOAYNb UK OTAENbHBIN €10 PaspbiB, OTAENbLHbIE COOPOYHBIE eAnHULBI. OBBLEKT UCMIBLITAHNIA YKa3biBaOT B NPO-
rpaMme 1 NpoToKose ucnbiTaHuin. O6pasLbl 06LEKTOB AN KBANMUKALIMOHHBIX, NePUOANYECKUX U TUNOBLIX UCTIbI-
TaHWi1 A0MKHbLI BbITb OTOBPaHLI U3 YMCna N3aenuit, NPoLIEALWINX NPUEMOCAATOMHbIE UCTILITAHWSA, UNK (ANA YacTen
BbIKNIOYATENS ) NPOBEPKY U NPUEMKY TEXHUHECKOTO KOHTPONS.

HonyckaeTca oTAenbHLIM BUAAM UCMbITaHUI NoABEPraTh pa3Hble 3K3eMnnApbl 06pa3LoB (napannenbHbie
UCTIbITaHNA).

Ecnu 06beKTOM UCTIbITaHWI ABNSETCA YacTb BbikiodaTesns (MOontoc, aNeMeHT, Moayrb, pa3pbis, CGopoyHas
eanHnua), hyHKUMOHANBLHO CBA3AHHAA C APYTMMU 4acTaMK, TO B NPOrpaMMe U NPOTOKONE UCNbITAHUM AOMKHbI
6biTb YKa3aHbl Mepbl, KOTOPbIE NPUHATBI A BOCNPON3BeaeHUsa (MMUTUPOBAHWUS ) BIUSIHWSA APYTX YacTen Ha uc-
nbiTyemyio, nn6o AomkHO 6biTb 0GOCHOBAHO, YTO NPU NPOBEAEHHOM UCNbITaHUKM He obneryaeTcs paboTa yacTi no
CpaBHEHMIO C YCNOBUSIMU €€ paBoThl B NOMHOCTLIO COGpaHHOM BbikniovaTene.

8.1.3 Ecnu kBannUKaLIMOHHBIM UMW NEPUOANHECKUM UCNBITAHUAM NOABEPTHYT BbIKMoYaTenb, NpeacTaBns-
1oL co60M OAHO U3 TUMOWCNONHEHUI CEPUM BhIKNIOYaTENeNn ¢ OAHUM MOAYNEM WU C HECKONBbKUMK NOCNenoBa-
TENbHO COEANHEHHBIMU MOAYNAMU, TO AONYCKAETCA ApYrne TMNOUCNONHEHNA BbIKMIOYaTENen 3TON CEPUN UCTIbI-
TbIBaTb He B NOMHOM 06beMe, pacnpoCTpaHUB Ha HUX Pe3ynbTaThl UCNBITAHUIM NePBOTO TUNoMcnonHeHus. flonyc-
TUMOCTb UCTILITAHWI HEe B NONHOM 06beMe fomkHa 6biTb 060CHOBaHA.

8.1.4 Ecnv kBanumKaLMOHHBLIM UMK NEPUOANHECKNM UCTIBITAHUAM NOABEPTHYT BbIKNoYaTe b, ABMSAIOWMNA-
CS1 OAHUM U3 TMNOWUCNOSHEHUI CePUN BhIKMIOHATENEN, UMEIOLLMX YaCTb NPAKTUHECKU OAVHAKOBBLIX KOHCTPYKTUB-
HbIX 3MEMEHTOB, TO APYrue BbIKNoYaTENN 3TOW CEPUM MOTYT HE NOABEPraTbCA OTAEMNBbHLIM BUAAM YKa3aHHbIX
UCNbITaHWI C pacnpoCTpaHEHNEM Ha 3TN BUABI pe3ynbTaToB UCTbITaHWIA, NPOBEAEHHBLIX HA NEPBOM BbIKMOYaTENe.

JonycTUMOCTb UCNLITAHWI He B NONHOM 06beMe AormkHa 6biTb 06ocHOBaHa.

8.1.5 Ecnv gns ynpaeneHust AaHHbIM BbIKMoYaTeNem NpelyCMOTPEHbI pa3Hbie TUMbl MPUBOAOB, TO KBasu-
(PUKALMOHHBLIM UMW NEPUOANHECKUM UCTIBITAHUSM B NONTHOM 06 beMe OH MOXET NoABepraThbCs TOMLKO C OAHUM U3
HUX. OGbEeM UCNbITaHWIA C APYIMMU TUNAaMW NPUBOAOB MOXET GbITb COKPALLLEH MO COrNacoBaHuio ¢ NoTpedutenem.

8.1.6 B 3aBUCMMOCTN OT KOHCTPYKTUBHbBIX 0COBEHHOCTEN BLIKMIOHATENS AOMYCKAETCS:

- NIPOBOAMNTL UCTbITaHNS 6e3 YCTaHOBKM OTAEMNbHbIX COOPOYHBLIX EAUHULL UMW AeTanewn;

- PUMEHSITb BO BPEMS UCTbITAHUIA MHBEHTapHblE COOPOYHbIE EAMHULbI U feTany;

- BBOAMTb OTAESbHbIe YTOYHEHWUS B NPOrpamMMy NpoBEAEHNS UCTIbITAHWIA.

B npoTtokonax ucnbitaHui unu B NporpaMMe NpoBeAeHNs UCTbITAHUA AOMKHO 6biTb 060CHOBAHO, YTO cAe-
NaHHble U3MEeHEHUs1 B UCTbITYeMOM 06pa3sLie He BAMSIIOT Ha pe3ynbTaTbl UCNbITAHWUI UNKU He 0BneryatoT yCnoBuii
NPOBEAEHNS UCTILITAHMWIA.

8.1.7 fonyckaeTca xapakTepUCTUKU KOMMIEKTYIOLLMX N3AENUIA, YKa3aHHbIE B UX CONPOBOAUTENBHBIX AOKY-
MeHTax (Hanpumep ConpoTMBIEHNE OBGMOTOK 3rEKTPOMArHUTOB, EMKOCTb LUYHTUPYIOLLMX KOHAEHCATOPOB, 3I1EKT-
PUYECKYIO NMPOYHOCTL U30MALIMM BBOAOB M T. N.), MOBTOPHO HE NPOBEPATL, @ 3aHOCUTb UX B NACMOPT BbIKMovaTens
WMKn B NPOTOKON UCMbITAHWI NO A@HHLIM YKa3aHHbIX TEXHUYECKUX IOKYMEHTOB.

8.1.8 Bbinyck BoikntovaTenei oCcyLLECTBAAETCA Ha OCHOBaHNW NONOXMTESbHbIX Pe3ynbTaTos KBanvdukaum-
OHHbIX (A5 BHOBb OCBOEHHbIX BbIKNIOYATENEi), Neproaniecknx u NPMemMocaaToqHbIX UCTbITaHUNA,

8.1.9 MpoTokonbl unu ntdopmaLmio 06 UCbITaHUAX credyeT NpeabaBNATL NOTPeGUTENIo No ero Tpebosa-
HUIO.

8.2 NpuMemMocaaTouHble UCTbITAHUA

8.2.1 BulkniodaTtenv npeabsBASOT K IPUEMKE NOLLTYYHO 1 MOABEPratloT NPOBEPKE CMMOLLIHBIM KOHTPOMNEM.

8.2.2 UcnbiTaHus crniegyeT NpoBOAUTL MO NporpaMme, BKovatoLLeln B ceba cnegyioLime BUabl UCbITaHUNA
N NPOBEPOK 1 YKa3aHWs 0 NOCnenoBaTenbHOCTU UX NPOBEAEHNS:

a) npoBepKy Ha cooTBeTCcTBUE TpeboBaHUAM COOPOYHOrO YepTea — B COOTBETCTBUM € 9.1.1;

6) NpoBepKy xapakTepucTuk paboTbl MexaHn3Ma BbikniovaTtens (MpUBoAa) v UCMbITaHNE Ha UCMPABHOCTL er0
Aenctena — B cootBeTcTBUN € 9.2.1.1, Nnepeuncnenus a)wm 6);

B) NPOBEPKY repMETUYHOCTU, ECMU YKa3aHO B Nporpamme, — B COOTBETCTBUM € 9.2.1.1, nepedncneHme x);
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r) MCNbITaHNe N30MALIMW HaNpPsHkeHUEeM NMPOMBILLINIEHHOM YacToThl — B cooTBeTcTBUM ¢ 9.3.1 —9.3.3;

£,) UaMepPEeHNe ANEKTPUHECKOro CONPOTUBIIEHWS [MABHOK LEnW UK ero y4acTkoB Ans BbiKniovaTenei ¢
I,,,<6300 A— BcooTtBeTcTBUM C 9.4.2;

€) NpoBEepPKY KOMMMEKTHOCTW, MapKUPOBKM, KOHCEPBALIMM U YNAKOBKU COrMacHO TpeboBaHUAM KOHCTPYKTOP-
CKMX JOKYMEHTOB — B COOTBETCTBUM ¢ 6.14 — 6.16.

8.3 KeanudpukaumoHHble UCNbITaHUA

8.3.1 KsanudmkaLunoHHble ncnbiTaHns cregyeT NpoBOAUTL NOCNE OCBOEHUA TEXHOMOTMM NPOM3BOACTBA
BbIKMoYaTens (Npu 3anycke B CepuiiHOe NPOU3BOACTBO).

8.3.2 KsanudmkaLnoHHbIe NCNbITaHUA NPOBOASAT MO Nporpamme, BKMoYatoLLEen creaytoLmne Buabl UCnbiTa-
HWI N NPOBEPOK:

a) NpoBEepKy Ha COOTBETCTBUE TpeBGoBaHUAM COOPOYHOrO YepTena — B COOTBETCTBUM ¢ 9.1;

6) UcnbITaHWA Ha MeXaHWUYeCcKyto paGoTOCNOCOBHOCTL — B COOTBETCTBUM C 9.2;

B) MCMbITAHNE 3NEKTPUYECKOW NPOYHOCTU U3OMALIMM — B COOTBETCTBUM C 9.3;

r) UCNbITaHWe Ha HarpeB — B COOTBETCTBUM € 9.4;

) UCMNbITaHMe Ha CTOMKOCTb NPY CKBO3HbIX TOKAX KOPOTKOTO 3aMblKaHWUst — B COOTBETCTBUM C 9.5;

€) UCMbITaHWUS HA KOMMYTALMOHHYI0 CMOCOBHOCTL NP TOKAX KOPOTKOTO 3aMblKaHUA U B YCNOBUSX paccorna-
CcoBaHuWA (a3 — B COOTBETCTBUM C 9.6;

) UCMbITAHWUSI HA KOMMYTALIMOHHYIO CMOCOBHOCTb MPU OTKMIOYEHUM W BKIOYEHUN EMKOCTHBIX TOKOB
HeHarpy>KeHHbIX BO3AYLUHbIX IMHUIA N BaTapel KOHAEHCAaTOPOB — B COOTBETCTBUU C 9.7;

1) UCMbITAHUSA HA KOMMYTALIMOHHYIO CMOCOBGHOCTL MPK OTKIMIOYEHNM U BKITIOYEHUM LLIYHTUPYIOLLLErO PeakTo-
pa— B cooTBeTCTBUM C 9.8;

K) UCTbITAHWSA Ha pagMonoMexm — B COOTBETCTBUM ¢ 9.9;

1) UCMbITAHUSA Ha ANEKTPOMAarHUTHYIO COBMECTUMOCTb (METOAMKA UCTbITAHWI HACTOSALLIMM CTAHOAPTOM He
HOpMUpYeTCS);

M) UCTbITAHUSA Ha CTONKOCTb K BO3AENCTBUIO KNMMaTUYeCckux hakTopOoB BHELLIHEN Cpefbl — B COOTBETCTBUMN
¢ 9.10.

McnbiTaHns No nepeyncnenunio x) B YacTn 6aTapei KOHAEHCATOPOB, a TaloKe Mo NepeYUCNeHnsamM n), k), n)
NPOBOAAT, ECNN COOTBETCTBYIOLLME TPeBOBAHUSA BKMIOYEHBI B TEXHUYECKUE YCMOBUS HA KOHKPETHBIE M3AENUS.

8.3.3 [lonyckaeTcs pacnpoCTpaHaTb Ha AaHHbI TUN BbIKIOYaTENs NONOXUTENbHbIE pesyrnbTaTbl KBanudu-
KaLMOHHbBIX UCTbITAHWI @aHANOrMYHbIX KOHCTPYKTOPCKUX MW TEXHOMOTUHMECKUX PELLIEHWI N MaTepuarnos, NpoBe-
AEHHbIX Ha APYrUX U3penusx.

8.3.4 [lonyckaeTcs 3aCHWTLIBATb UCTbITAHNA, NPOBEAEHHDBIE HAa ONLITHOM 06pa3Lie, B kayecTse kBanvduka-
LIMOHHBIX UCTIbITAHWIA, €CNW COBNIOAEHBI CReayoLLMe YCIOoBUS:

- OMbITHLIN 06 pa3eL Gbln U3rOTOBIEH MO TEXHONOMMMU, NPeAYCMOTPEHHON AN CEPUMHOTO NPOU3BOACTBA;

- KOMUCCHEN NO MPUEMKE ONbITHO-KOHCTPYKTOpCKoNn paboThl (OKP) He 6b1rn AaHbI pekoMeHaaLmm no aopa-
60TKe KOHCTPYKLMW, TpebyioLme npoBeaeHUA AONONHUTENbHBIX UCTILITAHUIA.

Ecnu 3Tn ycnosus He coBnioaeHbl ¥ NCNbITAHWSA ONbITHOMO 06pasLia He MOryT 6biTb 3a4TeHbl NOMHOCTbIO, TO
AO0nycKaeTCs Npu COOTBETCTBYIOLLEM TEXHNHECKOM 0GOCHOBAHNM 3aCHUTLIBaTL OTAENbHLIE BUAbI UCTILITAHWUNA, HA
peaynbTaTax KOTopbiX HecoBMoaeHUe yKa3aHHbIX YCNOBUIA HE OTpaXaeTcs.

8.4 Nepuoanyeckne McnbITaHUA

8.4.1 Nepuoaunyeckne NCNbITaHNA cneayeT NPOBOAUTL, Kak NPaBuIio, B 06beme KBanMgpMKaLMOHHBIX UCTIbI-
TaHni. O6BeM NepnoanIEeCcKUX CNbITaHUIN MOXeT GbiTb COKpaLLIEH MO COMMacoBaHMIO C NOTpebuTeneMm.

8.4.2 Nepuoanyeckune ncnbitaHua no 8.3.2, nepeumncnenns a)— r), NPOBOAST He pexe OAHOro pa3a B NATb
net; no 8.3.2, nepeuncnenma o) — M), —He pexe oaHoro pasa B 10 net. UcnbiTaHuA Bbikmiouatenen ¢
Lon> 10000 A no 8.3.2, nepeuncnenue r), NpOBOAAT He peske oaHoro pasa B 10 nert.

8.4.3 Ecnu B npouecce nepnuoan4ecknx UCNbITaHU NoNnyyYeHbl HeYAOBNETBOPUTENbHbIE pe3ynbTaThl, TO
pa3pabaTbiBaIOTCSA M BHEAPAIOTCA MEPONPUATUSA, UCKNIOYAIOLLME UX MTOBTOPEHME.

Mocne BHeApPEHNUA 3TUX MEPONPUATIIA NPOBOAAT NOBTOPHbBIE UCTILITAHWSA MO TEM NYHKTAM NPOrpaMMbi, Mo
KOTOPbIM 6K NornyyYeHb! HeYAOBNETBOPUTESbHbIE Pe3ynbTaThbl, a Takke Te NPOBEAEHHbIE PpaHee UCTIbITaHUA, Ha
pesynbTaThl KOTOPbIX MOTYT NOBMUATL BHECEHHbIE U3MEHEHUS. Pe3ynbTaTbl NOBTOPHbBIX UCTbITAHUI ABAAIOTCS OKOH-
YaTernbHbIMU.

8.4.4 lNepuroanyeckne ucnbITaHNA AONYcKaeTca He NPOBOAUTD, €CMN AIOKYMEHTanNbHO NOATBEPKAEHO OT-
cyTcTBME peknamauuii 06 oTkasax BhlkmovaTenei B akcnnyaTaLumm, CBA3aHHbIX ¢ AedeKTaMn KOHCTPYKLMK unv
M3rOTOBMEHWS, a TaKcKe B TEX CRyYasX, KOrAa NPpoU3BOACTBO aTTECTOBAHO MO CUCTEME Ka4eCTBa B COOTBETCTBUM C
rOCT P NCO 9001.
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8.5 TunoBble UCNbITaHUA

8.5.1 TunoBbIE UCMLITAHNA MPOBOAAT MPU USMEHEHNW KOHCTPYKLIMK, NMPUMEHSIEMbIX MaTepnarnos Unm TeXHo-
nornM Npon3BoACTBa, a Talkke TEXHUYECKUX NapaMeTpOB BhIKNoYaTene.

8.5.2 HeoGxoanMocTb NpoBeAeHUS TUMNOBBIX MCMBITAHNIA M UX 06BEM NPU U3MEHEHNIN KOHCTPYKLMK, NpUMe-
HAEMbIX MaTep1aroB, TEXHOOTMN NPOU3BOACTBA UMM TEXHUYECKUX NapaMeTpoB OnpeaernseT NsrotToBuTernb (pas-
paboTYmK).

B 3aBUCHMOCTM OT XapakTepa BHOCUMOTO M3MEHEHWS UCTIbITAaHUAM criedyeT noABepraTb Te Ui MHble OGBEKTHI
M3 yncna ykasaHHbIX B 8.1.2, a Take oTaenbHble AeTany n 06pasLbl MaTeprarnos.

HonyckaeTcs pacnpocTpaHATb Ha AaHHbIV TUMN BLIKNIOYAaTENS NONOXUTENbHbIE pe3yrbTaThbl TUMOBLIX UCTbITa-
HWIA aHANOMMYHbLIX KOHCTPYKTOPCKMX UMW TEXHOMOMMYECKMX PELLIEHUIA UK MaTepuanos, NPOBEAEHHbIX Ha APYrMX
n3aenusx.

9 MeToAabl UCNLITAHNNA

9.1 NpoBepka Ha COOTBETCTBUE TPeBGoBaHUAM COOPOUHOro YepTexa

9.1.1 MNpu npremMocaaTOHHbIX UCMbITAHWSX NPOBEPKE NOANEXMT NPaBUNbHOCTb BbINOMHEHWA TpeboBaHWNA
cBOPOHHOro YepTexa, KoTopble MOryT ObITb NPOBEPEHLI BU3yanbHO BHELLHUM OCMOTPOM. [MpoBepKe Noanexur:

a) COCTOsIHME 3aLLMUTHBIX MOKPbITUI;

6) COCTOSIHME NOBEPXHOCTW HAPYXKHbIX M30NALMOHHBIX YacTew;

B) NpaBUMbHOCTb 3aMofHEHNA TabnuYKy;

r) NpaBWNbHOCTb MAPKUPOBKU M KNENMEHWS;

[1) COOTBETCTBWE YCTAHOBMEHHOTO BCMOMOraTensHOro 06opyaoBaHns TpeboBaHNAM AOKYMEHTALMK Ha HETo;

€) COOTBETCTBUE YCTAHOBNEHHbIX LLYHTUPYIOLLIMX PE3UCTOPOB U LUYHTUPYIOLLIMX KOHAEHCATOPOB TpeGoBaHu-
SIM JIOKYMEHTOB Ha HUX.

9.1.2 Npu KBANUUKALIMOHHBLIX U NEPUOANHECKUX UCABITAHNAX AONOAHNTENBHO M3MEPSIOT:

a) rabapuTHble, YCTaHOBOYHbIE U MPUCOEANHUTENBHBIE Pa3Mepbl — YHUBEPCANbHBIMU N3MEPUTENBHBIMU
WHCTPYMEHTaMM Unu LWabnoHamu;

6) Maccy BbiknoYaTens — Ha Becax 061Lero NPUMEHEHNS MU NPY>KUHHBIM AMHAMOMETPOM.

JonyckaeTcs onpeaenaTb Maccy BbiKnioyaTens CyMMMpOBaHWEM MacC OTAENbHbIX ANIEMEHTOB U CB0poY-
HbIX €4MHUL.

9.2 UcnbiTaHUA HA ME@XaHU4ECKYI0 PaGoTOCNOCOOHOCTL

9.2.1 O6wwue NonNoXKeHUs

9.2.1.1 B 06beM ncnbiTaHWin Ha MeXaHUYECKyIo paboToCNOCOBHOCTL BXOAAT:

a) NpoBepKa XxapakTepuCTUK paboTbl MexaHM3Ma BbikrnioyaTens — B COOTBETCTBUM € 9.2.2;

6) ucnbiTaHne Ha NCNPaBHOCTb AENCTBYSA MEXAHU3Ma BbIKIiouaTens — B COOTBETCTBUM C 9.2.3;

B) UCMNbITaHWE Ha pecypc N0 MEXaHUYECKON CTOMKOCTU — B COOTBETCTBUM C 9.2.4;

r) ucnbiTaHue Ha oNepupoBaHME B YCNOBUSIX rononeaa — B COOTBETCTBUM ¢ 9.2.5;

A)ucnbitTaHne Ha paboToCnoCcOBHOCTL NPU COBMECTHOM AENCTBUMN TSHKEHNS NPOBOAOB U BETPOBON HArpy3-
KN — B COOTBETCTBUMU C 9.2.6;

€) ucnbiTaHue Ha CTOMKOCTb K BO3IEUCTBMUIO MEXaHUYECKUX (haKTOPOB BHELLHEN cpeabl— B COOTBETCTBUU
c 9.2.7;

) UCNbITAHWUA HA FePMETUYHOCTb Fa30BbIX, BAKyYMHbIX U BO3YLLHbIX BbIKIo4aTenein — B COOTBETCTBUN
c 9.28.

9.2.1.2 MNpw ncnbiTaHMmM Ha MexaHWU4eckyio paboTocnocoBHOCTL BhikMoYaTerb (Mnu ero Yactb — cM. 8.1.2)
[omkeH GblTb YCTAHOBNEH Ha CBOEW UMW Ha crieLmanbHOM (MHBEHTapHOM) pame, UMnv Ha ApyroM )KeCTKOM OCHOBa-
HWUK; NPYU 3TOM CNOCO6 KpenneHns, B3auMHOe pacnornoXeHne U KMHeMaTuJYecKkasl CBA3b BbIKMovaTens (Unn ero
4acTu) C NPMBOAOM AOMKHBI COOTBETCTBOBATb MOHTAXKHOMY YepPTEXY U (M) MUHCTPYKLMM u3rotoButens. Bydepsl,
npeaHasHaYeHHbIe ANA 3aNONHEHNS XKMOKOCTbIO, AOIDKHbBI BbITb 3anonHEHbI €10 10 YCTAHOBMEHHOTO ypoBHS. Mac-
NAHbIE BLIKMIOYATENN AO0MKHBI BbIThb 3aNonMHEeHbl COOTBETCTBYIOLLMM MacnoM. asoBble BbiKMioYaTeny AOMKHbI
6bITb 3aNONHEHbI FA30M A0 AABMNEHMUS 3aN0NHEeHUsT; BO3AYLLUHbIE — BO34YXOM B COOTBETCTBUM C Tabnuueit 16.

9.2.2 MNpoBepka xapakTepucTUK paboTbl MexaHU3Ma BbiKnovaTena

9.2.2.1 K npoBepsieMbIM xapaktepuctukam paboTbl MexaHuama Bobikniovatens (9.2.1.1, nepeuncnexue a),
B 3aBMCUMOCTM OT OCOBEHHOCTEN KOHCTPYKLIUM BIKIIOYATENS OTHOCAT: COGCTBEHHbIE BpeMeHa BKIIOYEHUs U OT-
KMIOYEHNA; CKOPOCTUN BKMIOHEHUS U OTKIMIOYEHUS; XOA, KOHTAKTOB; KOHTAKTHbIE AABNEHUS; HXKHUA M BEPXHUIA Npe-
Aernbl HANPAXKEHWUA HA 3aKUMAX Lienew ynpaBneHUs; HYXKHWA U BEPXHUI Npeaernbl HauarbHOro AaBREHUS ; yCUnus
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(cTaTnyeckme MOMEHTbI) MPY>KUH NPU BKIMIOYEHWW N OTKIIOMEHUM; SNEKTPUYECKOE CONPOTUBIIEHME U TOK NoTpebne-
HWS 3MEKTPOMarHMTOB yNpaBrieHust; pacxofbl Bo3ayxa (rasa) Ha onepaumvm n ap.

MepeyeHb xapakTepucTUK, NpoBEPSAEMBbIX NPY NMPUEMOCAATOMHBIX, KBaNMMUKaLMOHHbIX, NEPUOANYECKUX 1
TUMNOBBLIX UCTIbITAHWNAX AAHHOTO BbIKMOYATENs!, U COOTBETCTBYIOLLYIO METOAMKY YCTaHaBNWBAET M3rOTOBUTENb (Pa3-
paboTuwMK) BbIKMIOUYATENs U BHOCKT B NPOrpamMMy Y NPOTOKOS UCTILITAHUIA.

9.2.2.2 Nposepky CO6CTBEHHbIX BPEMEH OTKIMIOYEHUS U BKIMIOYEHMNS, BECKOHTAKTHOW Nay3bl, KOOpAMHALMK
MOMEHTOB pa3MblKaHWS U 3aMbIKaHUSA MMAaBHbIX, AyroracutenbHbLIX M APYTUX KOHTAKTOB AONYCKAeTCA NPOBOANTD,
HanpuMep, ocLmnnorpadooMm, 3MeKTPOCEKYHOAOMEPOM MIM aHANU3aTOPOM XapaKTepUCTUK BbIKMiovaTens.

MpoBepKy COBCTBEHHBLIX BPEMEH OTKIMIOHEHUS U BKIIOYEHWS NPOBOAAT NPU HOMUHASNIBHOM HanNpPsPKeHUM Ha
3aXMMaXx SNeKTPoOMarHuTa, HOMUHaNbLHOM JABMEHUM U HOPMUPOBAHHOM YCUIUKM (MOMEHTE) NPYXMH — B 3aBUCH-
MOCTW OT TVNa NpuBOAA, a Takke (B Cryvyae COOTBETCTBYIOLLErO YKa3aH1s B NpOrpaMme UCNbiTaHWil) — npu
HOPMMPOBAHHbIX HYXKHUX M BEPXHUX Npeaenax yKkasaHHbIX (hakTopos.

9.2.2.3 MNpoBepky CKOPOCTEN BKMIOYEHUS U OTKMIOYEHNS NPOBOAAT MPU HOMUHANBLHOM HaNPSKEHUN HA 3aXU-
Max Lenen ynpasneHnsi, HOMMHaIbHOM AaBreHn U HOPMMUPOBAHHOM YCUIMK (MOMEHTE) NPYXMH — B 3aBUCUMO-
CTW OT TMNa NPUBOAA, a Takke (B Criy4ae COOTBETCTBYIOLLErO YKasaHWsl B NpOrpaMMe UCNbITaHUIA) — NpU HOPMU-
POBaHHbIX HMKHUX N BEPXHUX Npeaenax ykasaHHbIX (hakTopos.

9.2.2.4 MpoBepKy KOHTAKTHOTO AABMEHUS (HAXXaTWS) pa3MblKaeMblX KOHTAKTOB, a TAIOKe CKOMNb3ALLMX Hepas-
MbIKaeMbIX KOHTaKTOB NPOBOAAT NMMBO KOCBEHHO — U3MEPEHNEM YCUMNI KOHTAKTHBIX NPY>XUH UK onpeaeneHem
CUMbl BLITATMBaHWUS NOABUXHOrO KOHTaKTa, G0 HEeNOCPeACTBEHHO U3MEPEHUEM YCUNUA OTTAMMBAHMS NOABWKHOMN
4YacTW KOHTaKTa AMHaMOMETPOM B MOMEHT NOTEPW KOHTaKTa.

9.2.2.5 OnpeaeneHre MUHUMArbHOTO HANPseHWs cpabaTbiBaHNs BKNIOHAIOLLMX U OTKNIOYAIOLLMX YCTPOMCTB
NpPOBOAAT C NOMOLLIO pafa nocrefoBaTenbHbIX onepaumin O (Mnu B) npy cHWKeHWN HanpsbkeHUs Ha 3akuMax
uenen ynpasneHus CTYNEeHs MK, Ha4nHas OT HWXKHEro npeaena HanpsbkeHNa A0 MUHUMANbLHOTO 3HAaYEHUs, NPy
KOTOPOM eLLie 06ecrnevmBaeTCs BbINOMHEHNE COOTBETCTBYIOLLEN onepaLmn.

[Onsa Bo3ayLUHbIX BLIKMIOYATENE U (MNW) NHEBMATUYECKWUX MM MHEBMOrMAPaBUYEeCKUX NPUBOAOB onpeae-
neHe MMHUMarnbHOro HanpsXXeHUsl NPOBOAAT NPK BEPXHEM Npeaene HaqanbHOro AaBneHuns.

9.2.2.6 OnpepeneHve MMHUManNbHOTO AaBreHus cpabaTbiBaHUA BO3AYLWHONO BbiKMoYaTens v (W) nHeB-
MaTM4eCcKoro NpuBoaa NPOBOAAT NYTEM BbINOHEHWS TP HOMUHAINIBHOM HaNPSKEHWW Ha 3aXXMMax Lienei ynpas-
neHus psaaa nocnegoBaTernbHbIX Onepauni Npu CHUXKEHUN AaBNEHUs CTYNMEHAMM, HAUnHas C HKHEro npeaena
HaY4arbHOro AaBMeHUst 0 MUHUMAIbHOTO 3HAYEHNS, NMPU KOTOPOM ellie o6ecnevmBaeTCs BbINONHEHWE COOTBET-
CTBYIOLLMX ONepaLmii.

9.2.2.7 OnpepeneHne MUHUMAbHOMO HATSXEHNS MPYXWH (YCUNWUA, CTaTUYECKOrO MOMEHTA, X0oAa cxKaTus
UMK pacTaXeHUs, yrna 3aKpy4nBaHns) NPYyXMHHOTO NPpMBOAA NPOBOAAT MyTEM BbINONHEHWS paaa nocnepnoearenb-
HbIX OnepaLui BKIOYEHNS NPU YMEHbLLEHNW HATSXKEHWUSA MPYXNH CTYMEHAMU, BNMOTb 0 MUHUMAanbHOTO 3HaYe-
HWS1, PV KOTOPOM elLLie obecrnevnBaeTcs BbINONMHEHNE COOTBETCTBYIOLLEN onepaumn. HeobxoavmocTsb onpenerne-
HWSi AaHHOTO NapameTpa ykasbisaoT B TY.

9.2.2.8 MNpoBepKy aneKTPUYECKOro CONpPOTMBIEHNSI 0BMOTOK 31eKTPOMAarHMTOB ynpaBfeHnst NPOBOAAT Ny-
TEeM U3MEHEHNS €r0 MOCTOM MOCTOSIHHOTO TOKa, MPMCOEANHSIEMbIM K BbIBOAAM OBMOTKM UNU ee CEKLMI, unn apy-
MM METOAOM.

9.2.2.9 MpoBepky Toka noTpebneHns Lienemn ynpasrneHns NpoBoasAT MyTeM 3anvcy (ocumrrorpagmpoBaHmns)
TOKa, NPOTEKAIOLLENO Yepe3 BXOAHbIE 3aXNMbI LIENV ynpasrneHus Npu BbINoNHeHW onepauuin B unmn O, npy Homm-
HarnbHOM HaNPSIXEHNU Ha 3aXMMaXx Lieny ynpaBneHus BouikniouaTens (NpMBoaa), a AN BO3AYLLUHbIX BbiKIiovaTe-
new N NHeBMaTUYECKUX NPUBOAOB — NPU HOMUHASNBHOM AaBREeHNN.

3a 3Ha4eHue Toka NoTpebrerns NpUHMMaIoT:

a) ANs NpMBOAOB, UCMOMb3YIOWNX SHEPrUI0 MOCTOAHHOIO TOKa, — MakCUMarbHOe 3HaYeHue TOKa;

6) ANs NPUBOAOB, UCMOMb3YIOLLMX IHEPTUI0 NEPEMEHHOTO TOKA, — MaKCUMaribHO AENCTBYIOLLEE 3HAYEHVE,
onpegensemoe kak Haubonbluee cpegHeapnMeTUIECKOoe AENCTBYIOLLIMX 3HAYEHNIA BYX COCEAHMX Nonynepuo-
0B C HAMBOMBLIMMM aMNNUTYAAMM TOKA.

UamepeHne Toka B aneMeHTax NpuBoaos (Hanpumep B 0BMOTKaX 3MeKTPOMarHMToB) MPOBOAAT MO METoauKe
n3rotosuTena.

9.2.2.10 Nposepky pacxoaa Bo3ayxa Ha onepaumio (Mnv LMKN onepauuii) BO3AYLLIHOIO BbIKMoYaTens unv
NHEeBMAaTU4eCKOro NPMBOAA BLIKMIOHATENA APYroro B1Aa NpOBOAAT MyTeM ornpeerneHns naaeHns AasrneHns («copo-
car) B pesepByape BbIKnioYaTens unu Nnpueoga Npy BbiMONIHEHMM COOTBETCTBYIOWMX onepauuii (O, B) wnn
umkna O — BO npu cnegylowmx ycnoBuax:

- PV 3aKPbITOM BEHTWUME NUTaIOLLEN MarncTpany;

- NPV HOMWUHANBHOM HANPKEHUN HA 3aXXMMaX IMEKTPOMarHuTa;
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- NP1 HOMUHATNBHOM HaYarnbHOM AABMEHNM B pe3epByape (a Npy NepuoanMyecknx U TUNOBLIX UCALITAHNAX —
TaloKe Npu HIKHEM U BEpXHEM Npeaenax).

NageHne naBneHna onpeanensioT N0 MaAHOMETPY, NOKa3aHUe KOTOpPOro cHumatot Yepes (30 + 5) ¢ nocne

BbINONHEHWUS onepaumm (uvkna).

Pacxon Bozgyxa V,, NpyBeaeHHbI K HOpMasnbHOMy aTMochepHOMY AaBneHuIo, onpeaensioT no doopmyne

AP
V.=V ,
B pez P,

3

rae Vye, — CyMMapHbiii 06beM pesepsyapos (pesepeyapa) U Apyrux NoocTe, NOCTOAHHO C HUMM (C HUM)

CBA3aHHbIX;

AP — napeHve pasneHns («copoc»);
P,, — HopManbHoe aTMocdepHoe AaBnEHKE.
AP 1 P,, nOMKHBI UMETb OAMHAKOBYIO Pa3MEPHOCTD.
9.2.3 UcnbiTaHUe Ha UCNPABHOCTb AEMCTBUA MeXaHM3Ma BbIKMoYaTena

9.2.3.1 UcnbiTaHna NpoBoaAT B 0GbeMe U NpU YCNoBUsIX, yKa3aHHbIX B Tabnuue 16.

Mo okoHYaHWM UcNbiTaHU HeobxoanMo nyTem BHEWHEro OCMoTpa y6e.qvm:ca B OTCYTCTBUMN MEXaHNYECKUX

NOBPEXAEHUIA.

Tab6nuua 16 — UcnbiTaHUA Ha UCNPABHOCTb AEUCTBUA MEXaHM3Ma BbIKNKOYaTENA

Yucno u BuAabl onepauuii
U UMKNOB

HanpsxxeHue Ha 3axumax
uenei ynpasneHUs BbIkNO-
vatens (npueoaa)

HavyanbHoe u36bITOUHOE

AaBneHue CXaToro Bosgyxa

ONA BO3AYLWHBLIX BbIKNOYA-
Tenen

HauanbHoe u3bbiTouHoe
nasneHue anA NHeBma-
TUYECKUX NpUBoAoB

1 MaTb onepauunin B

HwxHWiA npepen no 6.4.2.1

BepxHuit npepen no 6.4.4

BepxHui npeaen
no 6.4.2.2

2 MaTtb onepauuii O

HwxHuin npepen no 6.4.3

BepxHuiinpepenno 6.4.4

BepxHuin npeaen
ana  onepauun O
(ecnu npueop nNpouns-
BOAUT 3Ty onepa-
UM1I0) — CM. Npumeya-
Hue k 6.4.2.2

3 Matb onepauuii O

BepxHui npepen no 6.4.3

HwxHu npepen ana
onepauumn O no 6.4.4

HuxHu npepen
ana  onepauum O
(ecnu npueop npous-
BOAUT 3Ty onepa-
UM1I0) — CM. Npumeya-
Hue k 6.4.2.2

4 MNaTb onepauvn B

BepxHui npepen no 6.4.2.1

HuxHuin npepen Ans
onepauum B no 6.4.4

HuxHun npepen
no 6.4.2.2

5 Matb umknos BO (cm. 9.2.3.2)

HomuHanbHoe (cM. Tabnu-
uy1)

HomuHanbHoe (cMm. Tab-
nvuy 1)

HomuHanbHoe (cM.
Tabnuuy 1)

6 Mate umknos O — tg, — B*
(AnA BbikN4aTenen, npeaHasHa-
YeHHbIx ansa AlNB)

HomuHanbHoe (cM. Tabnu-
uy1)

HomuHanbHoe (cm. Tab-
nvuy 1)

HomuHanbHoe (cM.
Tabnuuy 1)

MpumeyaHusa

ysenuueHo ao 20.

* NonyckaeTcs npoBeaeHne ucnbiTaHus ¢ 6eCkoHTaKkTHOM Nay3oi NP OTCYTCTBUM NPeAHaMEPEHHON BblaepX-
KN BpeMeHU MexXay OTKNIoYeHUeM 1 noaavyer KomaHabl Ha BKMIOYEHUe.
1 Yncno onepavumnit UNu LUKNOB, yKka3aHHbIX B KaX/A0i CTPOke, MO COrNacoBaHunio ¢ notpebutenem moxet ObiTh

2 Mpepenbl AaBNEHNA ANA NHEBMaTUYECKMX NPUBOACE C UHAMBUAYANbHON KOMNPECCOPHON YCTaHOBKOW W
rmapasnMyeckMx NPUBCAOB BbIKNOHATENeN yKasblBaloT B TEXHUYECKUX YCNOBUAX.
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9.2.3.2 Mpw ncnbitanum no nyHKTy 5 Tabnuupl 16 umknsl BO BeinonHATCA 6€3 npeaHamepeHHOMN Bblaepxku
BpeMeHn Mexay onepaumnsimmn B n O, ansa Yero Ha 3axuMbl LIENKU ynpasreHna OTKNIOYeHMEM NoAaloT HanpsxxeHue
Yepes KOHTaKTbI FMaBHOW Lienu BeikniodaTens (4yroracuternbHbIe KOHTaKTbl UMW KOHTaKTbl OTAenuTens).

Ecnun KoMMyTUpYIOLLME KOHTAKTbI LIeNn OTKIIOYEHNA BbiknioyaTens (Npreoaa) 3aMbIKaloTCsl paHee KOHTak-
TOB rMaBHOW LieNK, TO B OAHOM 13 NATU LIMKMOB HanpsbkeHne cneayeT nogaBaTh HE Yepes rnaBHble KOHTaKThI, a
HeNnoCcpeACTBEHHO Ha 3aXUMbI Lienun ynpaBneHus oTkrodeHnem. Mpu aToM A0MKHO BbiTb NPOBEPEHO, YTO NPK
nopave KOMaRnabl Ha BKMOYEHNE U HANUYNM HaNPSXXEHUS Ha 3aXKNMax Lienu OTKMIOYEHNA onepaums BKNOYEHUS
nnbo BOBCE HEe MPOMCXOAUT, NMMBO NPONCXOAMT C HEAOXOAO0M A0 NOMOXEHUS, NPU KOTOPOM BO3MOXEH NPOGON
MeXay KOHTaKTaMM BbIKMo4YaTens ¢ BO3BpaLleHNeM BbIKMoYaTens nocne 3Toro B MOMHOCTLIO OTKMOYEHHOE NOoso-
XeHue.

Ecnm ykasaHHble KOMMYTUPYIOLLME KOHTaKTbl 3aMbIKAOTCA HE paHee KOHTaKTOB MaBHOW Lienu, To Aonycka-
€TCA BO BCEX MATU LMKMaxX HanpshkeHne noaaBaTh HE Yepes KOHTAKThI IMaBHOW Lienu, a HenocpeaCTBEHHO Ha
3@XKMMbI LENN OTKIMIOYEHNS.

Mpu ucnbITaHUK BbIKMIOHYATENEN, UMEIOLLIMX BCTPOEHHYIO BIOKMPOBKY OT MHOTOKPATHOTO BKIMIOYEHUA, NPOBO-
AAT NPOBEPKY ASNCTBUA 3TON BIIOKMPOBKN MPOTUB NOBTOPEHUS ONepaLvin BKIIOYEHWUS U OTKIIIOYEHNSA BbIKNoYaTe-
N8, Koraa KoMaHa Ha BKMIoYEHNe NpoaoIKaeT OCTaBaTbCA NOAAHHON NOCNe aBTOMAaTUHECKOTO OTKIMIOYEHWA BbIK-
noyatens.

9.2.3.3 lonyckaeTcs ucnbitaHna no Tabnuue 16 coBmellaTb NOMTHOCTBIO AN HACTUHHO C UCTILITAHNAMU NO
npoBepKe XapakTepucTUK paboTbl MEXaHU3Ma BbikMoHaTens no 9.2.2, ecnm B NpoLEeCcce CHATUA XapaKTepUCTUK
YCTaHOBNEHO, YTO BbIKMOYaTENb UCNPaBHO paboTaeT B yCNOBUSX, yKa3aHHbIX B Tabnuue 16.

9.2.3.4 UcnbiTaHne MacnsHbIX BbIKIOYaTeNen, He 3anMBaeMbiX NPy NPUEeMOCAATOYHBIX UCNbITAHUAX Mac-
1I0M, 0NYCKaETCA MPOBOANTL MPU HANPSKEHUAX U AABNEHUAX (B MHEBMATUYECKOM NN NHEBMOTNAPABANYECKOM
npueoae) 6onee HN3KMX, YeM ykasaHo B Tabnuue 16, ecnu npeasaputenbHLIMUM NCCNEA0BAHUAMU YCTAHOBMEHA
SKBMBASIEHTHOCTb TakUX UCMbITAHNIA UCTILITAHWSAM 3arOfHEHHOTO MACSIOM BLIKMIOYATENA NPU HANPAXXEHUAX U AaB-
NeHusX, yKkasaHHbIX B Tabnuue 16.

9.2.3.5 Bblknioyatenu, uMmetoLLme BCTPOEHHbIE MUHUMAaSbHbIE pacLenuTeny HanpsXkeHna n (MNU) Makcu-
MarnbHble pacLenUTENu ToKa, AOMKHbI AOMOMHUTENBHO K UCNbITaHUAM No Tabnuue 16 ncnbiTbiBaTLCA Ha UCNpas-
HOCTb AENCTBUA NPU ABYX OTKIMIOYEHNUAX, NPON3BEAEHHBIX C NOMOLLIO KXXA0ro U3 pacuenuTenen, ¢ NpoBepKon
TpeboBaHUN, yka3aHHbIX B 6.12.7.216.12.7.3.

9.2.4 UcnbiTaHKe Ha pecypc NO MeXaHN4eCKON CTOMKOCTH

9.2.4.1 UcnbiTaHne Ha pecypc No MexXaHU4YeCKon CTOMKOCTU MPOBOAAT B YCNOBUSAX, YKa3aHHbIX B 9.2.1.2,
nyTeM BbiNoNHeHWs (6e3 Toka B rnaBHON Leny BbiKNioYaTerns) ykasaHHbiX B 9.2.4.2 1 9.2.4.3 LUMKNOB ¢ nay3amu
Mexay HUMK.

Ecnu BbikniovaTerib UMeeT BCTPOEHHbIE pacLIenuTen MakcuMarnbHOro Toka, To 10 % Bcex onepavmin Aomk-
HO 6bITb BBINOMHEHO OT pacLenuTens ¢ NPoNyckaHueM ToKa Yepes TOKOBeayLLYIO Lierb BbIKioyaTerns.

9.2.4.2 inq BuikNioYaTenen HopManbHOro UcnonHeHus no 4.1.8 Y1cno BKNIOYEHUI U OTKIMIOYEHWI 3a BECb
06beM ncnbiTaHWiA AOMKHO 6bI1Tb No 2000.

Livknbl onepaunin, UX YXNCMOo, HaNpshKeHne Ha 3aXuMax Lienen ynpasneHua, HavyanbHoe AaBneHne Bo3ayxa
ANS BO3AYLIHbLIX BbIKINOYaTENEeN, MHEBMaTUYECKUX M TMOPaBIUYECKMX NMPUBOAOB YKa3saHbl B Tabnuue 17. Nnot-
HOCTb ra3a B ra3oBblX BbIKMoYaTensx AormkHa 6biTb B AMana3oHe Mexay BEPXHUM U HWXKHUM JOMYCTUMbIMK
3HaYEeHNAMM.

Ta6nuuya 17 — UcnblTaHne Ha pecypc MO MeXaHUYECKON CTONKOCTH

HanpsikeHue Ha 3axxuMax uenein Yucno LMKNOB AnA BbiKNOYaTeENen,
Liukn onepauuit ynpaBneHﬁ:H:eH:ggyi:oe Aas- npegHasHa4YeHHbIX He npeaHasHa-
ana AlNB YeHHbIX ana AlNB
B—t —0—t, HwxHui npegen 500 500
HomuHanbHoe 500 500
BepxHuii npepen 500 500
O —t;,—BO—{, —B—1, HomuHanbHoe 250 —
BO —¢, HomwunanbHoe — 500
MpuMmeyaHune—t — Bpema Mexay onepaumamu, Heo6xoanMoe ANA OXNAKAEHUA MeXaHUYeCkux u
ANEKTPUHECKUX YCTPONCTB NPMBOAA U BOCCTAHOBNEHNA HaYanbHbIX YCNOBUIA.
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Linknibl BO BeinonHsioTca 6e3 npegHaMepeHHON BLIAEPXKN BPEMEHU MexXAy onepaumnsiMmy BKIIOHEHNA U
OTKIIOYEHUS.

B TeueHne ucnbiTaHWin aonyckaeTca cMaska AOCTYNHbIX 663 pa3Gopku TPYLLUMXCA YacTel B COOTBETCTBUN C
MHCTPYKLUMAMU U3FOTOBUTENS, HO HE A0ONYCKAETCA perynvpoBka, 3aMeHa fieTanen unu apyromn sua, obcnyxmea-
H¥A.

Mexay rpynnaMu LIMKINOB BbiAEPXMBAIOTCA MHTEPBASbl, HeOHX0AUMbIE NS OXNAXKAEHWUA ANEKTPUHECKUX U
MeXxaHW4eCKNX YCTPONCTB NpUBOAA.

9.2.4.3 [Ans sbikniovaTenei ¢ NOBbILLEHHOW MEXAHUYECKOW CTOMKOCTLIO N0 4.1.8 4ncno BKNIOYEHUA U OT-
KMoYeHUn 3a Becb 06bEeM UCTIbITAHWUI AO0MKHO BbiTb No 10000.

Cepuio UcnbITaHUIA, yka3aHHylo B Tabnuue 17, noBTOpAIOT NATL pa3. Mexay cepusaMmn ucnbitTaHuin Aonycka-
€TcA cMa3ska U HeGonblLas perynupoBka, NpeayCMOTPeHHaa TEXHUYECKUMU YCroBUAMU. OOBEM BbIMOMHAEMbIX
paboT aomkeH BbITb ykasaH B NporpaMmMme 1 NPOTOKONE UCMbITaHUNA.

3ameHa KOHTaKTOB He fionyckaeTca. Mexay cepuamm UcnbiTaHuin onpeaensioT 3Ha4eHNs XapaKTepucTuK
BbIKAOYATENS, NPeayCMOTPEHHbIE NPOrpaMMON UCNBITAHUNA.

9.2.4.4 Mo okoH4YaHM UCTIbITaHNA ONPeaenAloT 3HA4YESHNA XapaKTEPUCTUK PaBoTbl MeéXaHU3Ma BbiKrioYaTe-
N8, NpeaycMOTPeHHbIX MPOrpaMMOoi UCNbITAHUIA, MOCAe |Yero NPOBOAAT BbIGOPOUHYIO pa3Bopky U OCMOTP C LIENbIO
OBHapYXEHNS BO3MOXHbIX MEXAHNYECKMUX NOBPEXKAEHUNA.

BoikniouaTenb CHUTAIOT BbiAEPKaBLLUMM UCNbITAHWE Ha PECYPC NO MeXaHUYEeCKON CTOMKOCTU, eCrnn:

- B NpoLiecce UCTbITaHWui BbiKNioYaTens paboTtan ucnpaeHo, He 6bINO HU OQHOrO OTKa3a B BLINOMHEHWUN
onepaumn BKNIOYEHUS UMW OTKIMIOYEHNS;

- 3HaYeHUA NPeyCMOTPEHHbIX NPOrPAMMON UCMLITAHUI XapaKTePUCTUK He BLILLMW 3a Npeaensbl, yCTaHOoB-
NEHHbIE KOHCTPYKTOPCKMMW IOKYMEHTAMM;

- NPK OCMOTPE Nocrie UCNbITaHUA He OBHaPYXEHO NOBPEXAEHNI, MOTYLLMX NPENATCTBOBATL AanbHeNLwen
ncnpaBHoM paboTe, U yxyaLeHUs COCTOSHUA U30NALUMOHHbLIX NOBEPXHOCTEN;

- COCTOSIHUE KOHTaKTHbIX AeTanen n NosepxHocTen obecneqmBaeT CnocobHOCTL BLIKAOYATENA NPONyCKaTb
HOMMWHanbHbIN TOK 6e3 NpeBbiLLeHna AonycTUMbIX Temnepatyp no FOCT 8024; npu HeobxoaMMOCTV NoaTBepXKAae-
HWS CNIOCOGHOCTM BbIKMIOHATENS NPONYCKaTb HOMUHANBLHLIN TOK NPOBOAAT UCTIbITAHWA BLIKNIOYATESNS HA HarpeB.

Ecnu BbikriodaTenb MMeeT KOHTaKTHbIE YacTu, NoABepralowwmecs cepebpeHunio ¢ Lenbio MCNoNb3oBaHnsa
MOBbILLIEHHLIX HOPM HarpeBsa, TO Npu OLieHKe pe3ynbTaToB UCTIbITAHWIA CrieqyeT pyKOBOACTBOBaTLCA TpeboBaHus-
mn FTOCT 8024.

Ecnv npu ocMoTpe BbiKMovaTens nocrne ucnbliTaHnin obHapyeHo yxyaweHne COCTOAHUA U3ONALIMOHHDbIX
NMOBEPXHOCTEN, TO BbIKMOYATENb A0MKEeH ObITb NOABEPrHYT UCTILITAHUAM 31EKTPUYECKOM NPOYHOCTU M30NSALNUN B
cooTBeTCcTBUM € 9.3.5. [lonyckaeTca B 060CHOBAHHbIX CyYasx NPoOBOAUTb 3TN UCMLITAHWUS NyTEM NPOBEPKUN OT-
OenbHbIX N30NALMOHHBIX YacTel nocre pa3topky BeIKMoYaTens.

BakyyMHbI BbIKMIOHYATESNb NOCHE BLINOMHEHNSA UCTILITAHNIA HA PECYPC MO MEXAHWYECKON CTOMKOCTWN AIOIMKEH
BbIAEPXKUBATb UCTLITAHUA ANEKTPUYECKON NPOYHOCTM N30NSLMK B 0GbeMe, NpeaycMoTPeHHOM 9.3.5.

9.2.5 UcnbiTaHue Ha onepupoBaHUe B YCNIOBUSAX rofionieaa

9.2.5.1 VicnbiTaHWe Ha onepypoBaHuWe B yCroBusix rononeaa no 6.4.10 npoBoasaT TONbKO AN BeIKNiovaTe-
nen KATEropun pasMeLLeHns 1, MMetoLLIMX Hapy>KHbIE OTKPbITbIE NOABWKHLIE YacTu (HanpuUMep pbidaru, TArn) unu
pa3MblKaeMble KOHTaKTbI.

9.2.5.2 HapalwmBaHus nbaa Ha NOABWXHbIE HacTU UMW KOHTAKTbl M HA COCEAHME C HUMWN HENOABWXHbIE
YacTw BbikmiovyaTens nposoaaT no MOCT 16962.1. MNocne HapalmBaHua Nbaa v BbiAePKK1 NPOBOAAT onepaumio
OTKMIOYEHNA UMW BKIIOYEHUS NPU HWXKHUX Npeaenax HanpsikeHns Ha 3axkumax Lienen ynpasneHus, 4aBneHns u
ycunus (MOMeHTa) NPY>XUH — B COOTBETCTBUM C TUMOM NpuBoaa. 3ateM NpoBoaAT NPOBEPKY UCNPaABHOCTM AeW-
CTBUS MYTEM MATN BKIIOYEHWIA M OTKITIOYEHWI NP HOMUHATbHBIX 3HAYEHUSIX HaNPsXKEHWA, AaBNeHUst U (M) Hop-
MWPOBAHHOM YCUNUN (MOMEHTE ) MPY>KUH.

9.2.6 UcnbiTaHUe Ha PaboTOCNOCOGHOCTL NPU COBMECTHOM AEUCTBUMN TSXKEHMA NPOBOAOB U BET-
poBOM Harpy3ku

9.2.6.1 UcnbiTaHWio noaBepratoT BhikniodaTeny kateropum pasmellenns 1 ¢ U, = 35 kB.

9.2.6.2 UcnbiTaHne Ha onepupoBaHue Np1 COBMECTHOM AEMCTBUM TSXEHNS NMPOBOAOB M BETPOBOW Harpyaku
MPOBOASIT HA MOSIOCE UMK ANeMeHTE nomntoca (HanpuMep OAHOM M3 KOJNTOHOK) BbIKNoYMaTens B COOTBETCTBUM C
npueeaeHHbIM Huxke:

a) B 3aBUCMMOCTMN OT OCOBEHHOCTEN KOHCTPYKLIMM BbIKMIOHATENS U NapyCHOCTM OTAENbHLIX €r0 YacTel K
NoAnIoCy (ANEMEHTY) BbIKNIOHATENs NPUKNaAbIBaIOT FOPU3OHTasIbHYIO CUNy AaBneHus BeTpa F,,;, (CM. pucyHok 1) B
HanpaBneHnn HanbosbLUeN NAapyCHOCTU, PACCUUTAHHYIO U3 CKOPOCTM BeTpa 40 M/c. Ana ynpoLLeHNUs UCNbITaHNiA
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pekoMeHayeTCs NpuUKNaabiBaTh 3TY CUMY He K LEHTPY NPUIOXEHNA BETPOBOW Harpysku, a K BbIBOAY NOmoca,
CHWXas NPY 3TOM 3Ha4eHUe CUIbl Tak, YTO6bl N3rMGaloLLIMIA MOMEHT OTHOCUTENBHO HIKHEN MOBEPXHOCTM Nontoca
COXpaHsrcs;

6) K OAHOMY U3 BbIBOZOB MOMIOCA (K BEpXHEMY, €CIN BLIBOAbI PACNONOXEHb! Ha Pa3HbIX YPOBHSX) NpUKna-
[bIBAOT FOPU3OHTANbHYIO CUMY THXKEHWS NPOBOAOB Fp,s, PABHYIO HOPMUPOBAHHOMY 3HaveHuo No 6.4.11, B Ha-
npaeneHnn A, unn A,, Kak ykaszaHo Ha pucyHke 1. BMecTo npunoxenus cun F,, n Fy,, aonyckaeTcs npuknagbi-
BaTb B HanpaBneHuu A, unu A, pesynbTUPYIOLLYIO CUnY Fgp,.

B) NPOBOAAT NPOBEPKY UCTIPABHOCTY AEUCTBUS MEXaHU3Ma BbIKiovaTesns nyTeM ABYX BKIIOYEHNI U OTKMIO-
YEHWI1 NPY HOPMUPOBAHHBIX BEPXHUX U HWKHUX Npefienax HanpstkeHUs!, AaBrneHus nnu ycunus (MomeHTa) npy-
XMH, B 3aBUCUMOCTU OT TUMa NPUBOAA;

r) CHUMAIOT FOPU3OHTArLHYIO CUIY B HANpaBreHun A, Unn A, 1 K 3TOMy e BbIBOZlY NPUKNaabiBatoT ropu-
30HTaNbLHYIO CUAY TSKeHUs! NPOBOAOB Fyy,s, PABHYIO HOPMUPOBAHHOMY 3HAYE€HWIO, B HANpaBneHnn B, nnn B, kak
noKa3aHo Ha pUCyHKe 1; Npy 3TOM curna AaBrieHus BeTpa F,;, coxpaHsaeTcs;

A) NpoBOAAT NPOBEPKY UCMIPABHOCTM AIEUCTBUSI MEXaHW3Ma BLIKIMIoUaTENA MO NEPeYMCneRuIO B);

€) N3MeHSII0T HanpaBreHWe CUI, YKazaHHOE B NePeYnCIIEHUM I), Ha NPOTUBOMONOXHOE;

) NpPOBOAAT NPOBEPKY UCNPABHOCTN AENCTBUSI MEXAHN3Ma BLIKIIOYATENSA N0 NEPEYNCNEHUIO B);

1) CHAMAIOT FOPU3OHTasbHbIE CUMbI U NPUKIAAbLIBAIOT K 3TOMY e BbIBOAY BEPTUKANbHYIO CUAY THXEHWUA
npoBoAoB F;,, paBHylo HOPMUPOBAHHOMY 3Ha4eHuIo ( cM. Hanpaenenue C; unn C, Ha pucyHke 1);

K) NPOBOASAT NPOBEPKY MCNPABHOCTU AEWCTBUSI MEXaHWU3MA BLIKIIoUYaTENA NO NepeyncneHuio B);

1) N3MEHSIOT HanpaBsieHne CUIbl, YKa3aHHON B NepeuncrieHum 1), Ha NPOTUBOMOSOXHOE;

M) NPOBOAAT NPOBEPKY CNPABHOCTU AENCTBUS MEXaHU3Ma BbIKIIOYaTeNs NO NepevnCeHNIO B).

9.2.6.3 UcnbiTaHne aonyckaeTcsa He NPOBOAUTL, eCNy ByAeT AOKa3aHO PaCHETHLIM NYTEM, YTO BbIKNIOYA-
Tenb cnocobeH BbiaepXaTb HOPMUPOBaHHLIE HArPy3KK.

9.2.7 VicnbiTanue BbIKAOHYATENS HA CTOMKOCTL K BO3AENCTBMIO MEXaHUYECKNX (DAaKTOPOB BHELLHEN Cpeabl
no 6.4.12 nposoast no MOCT 16962.2.

9.2.8 UcnbiTaHUA BO3AYLWHDbIX, Fa30BbIX M BaKyyMHbIX BbiK/lOYaTenen Ha repMeTUHHOCTb

9.2.8.1 UcnbiTaHWs Ha repMeTUYHOCTb ra30BbIX BhIKMoUaTenei Npy KBanuKaLuMOHHbIX, NEPUOANYECKNX N
TUNOBbIX NCMBITAHUSX MPOBOAAT M3MEPEHNEM N3MEHEHNA KONNYECTBA rasa B BbiKMoyarterne 3a 3ajlaHHbli npome-
JKYTOK BPEMEHM NPU BKIMIOYEHHOM W OTKIMIOYEHHOM MOSIOXKEHNAX BbIKNOYaTENS (B CAyYae, eCnn CKOPOCTb YTeuku
rasa 3aBMCUT OT NOSIOXKEHWS BbIKMIOYATENSA) C NOCMeayoLLMM PacHETOM 3Ha4EHUA OTHOCUTENBHOTO (B NPOLIEHTaX)
N3MeHeHWs JaBneHns B BbIKMoYaTene B TedeHne roga. Metoa namepeHns KonuiecTsa rasa ykasbisalot B TY.

FepMeTNYHOCTb ra3oBbIX BbIKIOYaTENEN NPU NPUEMOCAATOYHbIX UCTbITAHWSAX KOHTPOMMPYIOT C NOMOLLbLIO
TevenckaTens. MeToayka KOHTPONSA repMETUYHOCTM AomkHa ObITb NpuBeneHa B TY.

9.2.8.2 UcnbiTaHWs Ha repPMETUHHOCTb BO3AYLLHLIX BbIKMIOYATENen NPoBOAAT N3MepeHUeM pacxoaa Bo3ay-
Xa Ha yTeuku B Yac B COOTBETCTBUM C NPUBEAEHHBIM HIKE!

- BbIKMo4aTenb (NpUBOA) yCTaHABMMBAOT B TOM MONOXEHUM (BKIMHOYEHHOM U OTKMIOYEHHOM), NPYU KOTOPOM
yTeuka umMeeT HanbonbLuee 3HaveHWe (YCTaHOBNEHHOE NPU NMPUEMOYHBIX NN TUMOBLIX MCMbITAHUAX UMK NpeABa-
pUTENBHBIX UCCMNERoBaHNNAX);

- pesepByap BblknoYaTens (Np1MBoaa) 3anonHAT CxaTbiM BO3AYXOM A0 N30bITOYHOrO AaBEHUS], PaBHOIO
HOMMHArbLHOMY, NMOCHe Yero pesepeByap OTCOEAMHSIIOT OT MUTAIOLLE MarucTpanu n BbigepXvuealoT nofa aasne-
HMeM B Te4eHMe BpeMeHM, He0BXOaMMOro Ansi BblpaBHUBAHWS TEMNEPATYPbl BO3AyXa B BblKMoHarterne n Temnepa-
Typbl OKpYXaloLLero Bo3ayxa.

Mocne aToro pesepsyap BblAESPXUBAIOT B TEYEHUE BPEMEHU, AOCTATOYHOIO AN omkcaLmm naMeHeHus B
HeM AaBreHust; pacxod Bo3ayXa BbIMUCHSIOT NO Pa3HOCTM Noka3aHuii MaHoMeTpa (40 1 nocne Bbiaepiku) no
thopmyne (3) M AenaT Ha BpeMs BblOAEPXKH.

[JonyckaeTcs onpeaensTb pacxodbl Ha YTeYKN OTAESbHbIX COCTABAAIOLLMX YacTel BbiKioYaTens CyMMUpo-
BaHWEM MOMy4YEeHHbIX 3HAYEHWIA.

Mpw onpenenexnn pacxoaa Bo3ayxa Ha yTe4kn OTAeNbHO AN aNeMeHTOB CUCTEMbl BO3ayXocHabxeHus
(HanpuMep BCTPOEHHbIX B pacnpeaenuTenbHbii Wkad BO3AYLWHOrO BbikMioyatens) ¢ obuim obbLeMom meHee
15 gM3 pekoMeHayeTCsl NPUMEHSITL NOACOEANHEHHDBIN K 3TON CUCTEME BCOMOraTerbHbI (MHBEHTapHbIN) pesep-
Byap, KOTOPbIN MOXET UCNOMb30BaTLCA U Af1s1 OQHOBPEMEHHOTO UCMbITAHUS HECKOMBbKMX OOUHAKOBbLIX CUCTEM
(pacnpepenuTernbHbIX LWKadoB).

9.2.8.3 MeToq ucnbiTaHWi Ha repMeTUYHOCTL BaKyYMHbIX BbiKnioUaTenei HacToALLMM CTaHOAapTOM He ycTa-
HaBMMBaeTCs.
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9.3 UcnbiTaHWe aNeKTPU4ECKON NPOYHOCTU U3ONALUKN

9.3.1 UcnbiTaHne aneKTpUYecKon NPOYHOCTU M3ONSLIMM ra30BbIX, BO3AYLLUHLIX, MACAAHbLIX U 9NeKTPOMarHuT-
HbIX BblKniodaTenei npoeogaT no FOCT 1516.3 nFOCT 1516.2.

9.3.2 UcnbiTaHne anekTpu4eckon NPOYHOCTM U30NSLIMM Fra30BbIX M BO3AYLUHbBIX BbiKMOYaTenein NpoBoasT
NP1 MMHUMaNbLHOM JABNEHNM ra3a Unv Bo3dyxa (AaBneHnn, Npu KOTopoM BrokupyeTca paboTa BeIKo4aTens).

9.3.3 MeToab! MCMbITaHWUI ANEKTPUYECKON NPOYHOCTUN M30MSALIMMK BaKyyMHbIX BbIKIOYATENen yCTaHaBNMBaloT
B TEXHUYECKUX YCMOBUAX HA BbIKMIOYATENMN KOHKPETHbBIX TUMOB.

9.3.4 lNpoBepKy ANWHBI NYTU YTEYKN BHELLHEN U30NALMK BLIKMIOYATENEN KaTeropum pasmeLueHns 1 nposo-
pat no FOCT 9920.

9.3.5 HcnbiTaHWs aneKkTpuyeckon NPOYHOCTM M30NALIMM NSt KOHTPOISA COCTOSHWSA BbIKIIOYaTENA nocne npo-
BEAEHWUA UCTbITAHUIA HA HAAEKHOCTb MO MEXaHUYECKOMY Pecypcy, KOMMYTALMOHHYIO CNIOCOBHOCTB, a Takke noc-
ne npoBeaeHUs KNMMaTU4eckux ucnbitaHui (cM. 9.2.4.4,9.6.2.7,9.7.12, 9.10.2.1) npoBoAAT B yKa3aHHOM HWke
obbeme.

a) Boikntovatenu ¢ Uy, < 35kB

MpvknagbIBalOT UCTIbITaTEeNbHOE HAaNPsKeHME NMPOMBbILLIIEHHOM YacTOThl B TeHeHue 1 MYH, 3Ha4YeHne KOTopo-
ro coctaensieT 80 % 3Ha4eHwus, HopmuposaHHoro MOCT 1516.3.

6) Beikntouatenu ¢ U,,,, 110, 150 n 220 kB

MpyknagbIBalOT UchbiTaTeNbHOE HaMpsKeHWe NOSHOrO FPO30BOrO UMMYSbCA, 3Ha4YEeHWEe KOTOPOro COCTaB-
nset 60 % 3Ha4eHus, HopmupoBaHHoro MOCT 1516.3.

B) BoikntoyaTtenu ¢ U, 330 kB

MpyknagbiBaloT UChbITaTeNbHOE HANPsKEHNE KOMMYTALMOHHOMO MMIYNbCA, 3Ha4YeHWe KOTOPOro CocTaB-
nsiet 80 % 3Ha4eHus, HopmuposaHHoro MOCT 1516.3.

r) Boikntovatenu ¢ U,,,, 500 n 750 kB

MpuknagkbIBaloT UCMbITaTENbHOE HANPSKEHNE KOMMYTALMOHHOIO MMMYIbCA, 3HA4YeHWe KOTOPOro cocTaB-
nsiet 90 % 3Ha4veHus, HopmuposaHHoro MOCT 1516.3.

[ns BbIKNOYaTENEN C HECUMMETPUYHOW TOKOBEAYLLEN LIENbIO HANPSDKEHWE crieayeT NPUKNaabLIBaTh Noove-
penHo k 0GOMM BbIBOAAM MPU 3a3eMSIeHUN NPOTUBOMNOMOXHOIO BLIBOAA.

Mpy NpoBeAEHUMN UCTIbITaHWUI HANPSXEHUAMU IPO30BbIX (KOMMYTALMOHHbLIX) UMNYNbLCOB K BbIKMOYATENIO
crneayeT npuknaasiBaTh NO NsiTb UMMYNbCOB KAXA0N NOMAPHOCTY.

BrikniovaTernb cHMTaIOT BblAepXKaBLUUM UCTIbITAHWE, ECAIN NPU NPUAOKEHUN HANPSXKEHUA HE NPOU3OLLING HK
OOHOro NepPeKpLITUS UNK NPo6osA N3oNALNM.

[ns yka3aHHbIX UCNbITaHWI AOMYCKAETCA UCMONb30oBaTh 060pyA0BaHNE CUHTETUYECKON CXEMbl UCNbITAHUIA
Ha KOMMYTaLMOHHY0 CNOCOBHOCTL. PopMa NpMKNaasIBAEMOro UMNYNbCa MOXET ObITb CTaHAAPTHOM (B COOTBET-
cteun ¢ FOCT 1516.2) nnu naeHTtnuHow oopme MBH, HopmmpoBaHHoro ana otkniodeHus Toka 0,1 1, o, (CM.
Tabnuuy 11); NP1 aTOM NapaMeTp BPEMEHWN f; MOXET OTKNOHATLCA OT HOPMUPOBAHHOTO 3HAYEHUSA B Npeaenax ot
muHyc 10 % po nnioc 20 %.

9.4 UcnbiTaHue Ha HarpeB

9.4.1 UcnbiTaHne Ha HarpeB Npu NpoJomKMTENbHOM pexume paboTtbl npoeoaaT no FOCT 8024.

OB6bekT ncnbiTaHWs (NOMC, ANEMEHT NOMNoca, MOAYMb UIKU YacTb NOMIOCA, COAEPKaLLAas TOKOBEAYLYIO
cucTeMy) n cnocob ero UCNbITaHWA ycTaHaBNMBAET U3roTOBUTEND (pa3paboTyumk) BoiKiovaTens u NPUBOAUT B
nporpaMme 1 NPOTOKOIE UCTbITaHWUIA.

PesynbTathbl UCnbITaHU, NpoBEAEHHBIX HA OAHOM U3 TMMOUCTIONHEHWIA CEpUM BbIKIOYaTeNewn, A0NycKaeTcs
pacnpocTpaHATb Ha ApYrve TUNOUCNONHEHNS 3TON CepuUn, €CIN 3HAa4YEHNE HOMMHAMNBHOTO TOKa, CeYeHNe TOKOBe-
OyLMX YacTen n MaTepuarbl, 3 KOTOPbIX U3roTOBIMEHbI TOKOBEAYLLME YACTH, OCTAIOTCA HEU3MEHHBIMW, A YCIOBUS
OXNAXKAEHWUSA NOCNEAHNX HE YXYLLEHbI.

9.4.2 MNpoBepKy 3MneKTpr4ecKoro ConpoTUBIEHNS ITTaBHOW LIEMW MOSOCa UMM 10 Y4aCTKOB Ha COOTBETCTBUE
TpeboBaHUAM KOHCTPYKTOPCKOM AokyMeHTaumm nposoaaT no FOCT 8024.

3HayeHue ToKa, NponycKaeMoro BO BpeMS UCTbITaHWI Yepes rmaBHYIo Lenb, A0MKHO 6biTb He MeHee 50 A
1 He 6onee HOMUHArLHOTO TOKa BbIKIoYaTeNs.

9.4.3 cnbiTaHne Ha HarpeB 0BMOTOK SMEKTPOMarHMTOB, KOMMYTUPYIOLLMX KOHTAKTOB, 3aXKMMOB U APYTUX
3MNeMeHTOB Lienev ynpaBrneHns 1 BCnoMoraTenbHbIX Lienew, NpeaHasHadeHHbIX AN NPoaormKMTENbHOTO pexuma
paboTtbl, npoBogaT no FOCT 8024.

9.4.4 VcnbITaHne Ha HarpeB O6MOTOK M APYrnX SMEMEHTOB Lienen yrnpaBneHns u BcnoMoraTenbHbIX Lenew,
npeaHa3HadYeHHbIX A9 KpaTKOBPEMEHHOTO pexxinma, nposoadaT no MNOCT 8024 B ycnoeusix, ykaszaHHbIX B 6.3.2.
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9.5 UcnbiTaHne Ha CTOMKOCTb NPU CKBO3HbIX TOKaX KOPOTKOro 3aMblKaHUA

9.5.1 UcnbiTyembiin o6pasel, (cM. 8.1.2) ¢ HOBLIMU KOHTaKTaMM yCTaHaBNUBAIOT B COOTBETCTBUAM C 9.2.1.2.
KoHdurypaums TokonpoBogaLLEero KOHTypa, YACNO LLUWH U pacnonoxeHune Grnivkanilmx MecT ux KpenneHus ycta-
HaBMMBaIOT, NPYU HEOGXOAMMOCTH, B KOHCTPYKTOPCKOW AOKYMEHTALMN.

9.5.2 Vcnbitanue Bbiknovarternen (Monocos, aNeMeHToB nonocos) Ha U,,,,, = 110 kB aonyckaeTca npoBo-
OVTb Ha NOHWKEHHOW ONOPHOW (NoABECHON) U30NaUmN.

9.5.3 Ecnn ycTaHOBNEHO, YTO YCNOBUA TEPMUYECKNX N MEXaHUYECKUX BO3AEWCTBUIN He obrnervyatotcs, To
[onycKaeTcs:

- KpynHoraGapuTHble BbiKoYaTeny (MX NOMOCh UMK ANEMEHTbI NMOMIOCOB) UCTILITLIBATL MO YacTAM;

- nogBepraTthb Npy HeOGXOAMMOCTM UCTIbITaHMIO Mo 9.5.8, nepeuncnerme 6), cobpaHHbIN BbiKMiovaTernb (No-
nioc, 3aNeMeHT nontoca), a ucneitaHme no 9.5.8, nepeuncneHue a), NPOBOAUTDL MO HACTAM;

- UCMbITbIBATL FrA30BbIe BbIKMOYaTenu 6e3 3anonHEeHNs UX rasoMm.

9.5.4 lNepepn ncnbiTaHWEM BbINOMHAIOT NATL LMKINOB B — npon3sonbHasa nayza — O. 3T LMKIbl NPOBOAAT
NPW HWKHUX Npeaenax HaNPHKeHWs, Ha4anbHOro M3BbITOYHOrO AABMEHNS CKATOro BO3AyXa Unm ycunus (MomMmeH-
Ta) NPY>X1H B COOTBETCTBUN C 6.4.2 —6.4.4.

Mpn 3TOM ONpeaenstoT CKOPOCTb ABMXEHWS KOHTAKTOB NPY OTKMIOMEHUN MM COBCTBEHHOE BPEMSs OTKIIoMe-
HWA BbIKMIoYaTens.

B cnyuae ucnbitaHua no yactam no 9.5.3 nepeq ucnbiTaHMeM onpeaensioT ycunme (CTaTuieckmii MOMEHT),
TpebyemMoe ANns pa3MblkaHNA KOHTAKTOB.

9.5.5 UcnbiTanme nposoanTCcA B oaHOGa3HON Unn TpexdasHol CxeMe.

Mpu ogHOha3HOM CXemMe UCTIbITaHMIO MOTYT NOABEPraThCA [1Ba COCEAHUX MOTioca (ANeMeHTa NoNoca) unm
OOVH MOMIoC (3NeMEHT Nontoca) c 06paTHOM LLIMHOMW, NaparnnenbHON UCTILITYEMOMY MOMIOCY (3NEMEHTY) U NPOXO-
AsLLei Ha pacCTOSIHWW, PaBHOM WM MeHbLLIEM (NPY COrNAacun M3roTOBUTENS) HOPMUPOBAHHOMY MEXAYNONIOCHO-
MY PacCTOSHUIO.

[Ans Bbikntovatenelt ¢ U,,, = 110 kB ucnbitaHne AByXx COCEAHUX NOMIOCOB MW NPUMEHEHNe 06paTHON LLIMHBI
HeobsizaTensbHO.

9.5.6 VcnbiTaHWe NpoBOAAT NyTEM NPOMYCKaHUA Yepe3 BKMIOYEHHDIN BbiKIiovaTesib (NOMIoc, ANeMEHT Nosio-
ca) npy ntobom noaxoasLLEM ANs OnbiTa HanpsbkeHnn YacToThl (50 £ 4) Ny Toka co cneayoLwMMn napaMeTpamm:

- HanBonblunii Nuk — B npegenax (1,0 — 1,05) i,; yBenuyeHne nuka Toka AOMYCKAeTCs C Cornacus
N3roToBUTENS;

- HaYarnbHoe AeNCTBYIOLLIEE 3HAYEHWUE NePMoaMYEcKoii cocTaenaolen Toka— B npegenax (1,0 — 1,1), o

- CpeagHeKBaapaTUYHOE 3HaYeHVe ToKa 3a BpeMst ero npotekanus — B npegenax (1,0—1,1) 1.

BpeMmsi npoTekaHus Toka A0mKHO BbITh TakuM, YTOBLI NpoM3BeAeHWe KBaapaTa CpeaHeKBaApaTUHOIO 3Ha-

YeHUs Toka Ha BpeMs ero npoTekaHus 6bino B npegenax (1,0 —1,1) ]f t s

9.5.7 Mpu ucnbiTaHWm B TpexdpasHoW cxeme ykasaHHbie B 9.5.6 TpeboBaHus kK napameTpam ToKa AO0MKHbI
6bITb BblAepXaHbl XOTa Gbl B OA4HOM U3 KpaiHWX NOMOCOB BhikMoYaTens. B oByx aApyrux nonocax napameTpbl
TOKa He AOMKHbI NPEeBbILLAaTh BEPXHUX Npeaenos, yka3aHHbix B 9.5.6. MNpu aToM pa3Hvua mexay sHaueHnsMun
NepUOaNHECKIX COCTABMSIOWLMX TOKOB B OTAEMbHBIX MOMOCaxX U X cpeaHeapnMeTU4EeCKUM 3Ha4YeHneM He
aomxkHa npesbiwaTb 10 %.

9.5.8 Ecnu UcnbiTaTenbHasa yCTaHOBKA He NO3BOMSAET NOMy4YnTb NapameTpbl TOKa, ykasaHHbie B 9.5.6, To
[OrMyCcKaeTCs UCTbITAaHWS MO Yka3aHHOMY MYHKTY 3aMEHSATb CreayoWwnMmn ABYMSA UCTIbITAHUAMM:

a) Npu Toke ¢ HambonbLLMM nNukoM o 9.5.6 B TeueHne 3—10 nonyneproaos NPOMBbILLIEHHON YaCTOThI;

6) Npu Toke, CpeaHeKBaaPaTUYHOE 3HA4YEHNE U BpEMS NPOTEKAHNS KOTOPOro COOTBETCTBYIOT 9.5.6, a Hau-
BonbLUNA MUK M HaYarnbHoe AeVCTBYIOLLEE 3HaYeHNE NepuoanM4eckon CocTaBnsioLLEe — HanborbLLne, KOTopble
MOTYT BbITb NONYYEHbI B UCNBITATENBHOM YCTAHOBKE B 3TOM PEXUME.

9.5.9 MNocne ucnbitanns no 9.5.6 unn no 9.5.8 BLINOMHAIT onepaLnmn OTKIMIOHYEHNS U BKIIOHYEHNS MPU YCro-
BUAX, YKasaHHbIX B 9.5.4. MNpn 3TOM onpenensioT CKOPOCTb OTKMIOMEHNA UMW COBCTBEHHOE BPEMS OTKIMIOYEHNS
BbIKNoyaTens. 3atem NnpoBoAsAT pa3bopKy BhIkMiovaTens B HE06X0AMMOM 06BbEME M BHELLIHMIA OCMOTP C LEMbio
0BHapyXeHNA BO3MOXHbIX MOBPEXAEHUIA.

BhIknioyaTens cuMTaloT BblAEpKaBLIMM UCTIbITaHue, e

a) CKOPOCTL OTKIMIOYEHUS UNK COBCTBEHHOE BPeMs OTKIMIOYEHNA BLIKMIOYATENS HE M3MEHWUMNCH UM UX U3Me-
HeHMne He npeBbILaeT AONYCTUMOrO 3Ha4YEHWS!, YKa3aHHOTO B MPOrpaMme UCTbITaHuiA;

6) Npu BHELLHEM OCMOTpe He 0GHAPYKEHO NOBPEKAEHMIA, NPENATCTBYIOLLMX MCNpaBHON paboTe Bbikniova-
Tens.
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B cny4yae ucnbitaHua no YacTam no 9.5.3 BbiKMoYaTeNb CHATAETCA BblAEPXKaABLLNM UCTIbITAHNE, €CAN CO-
GniopaeTcs TpeboBaHve nepeuncrneHns 6) u ecnu ycunve (CTaTM4eCKMin MOMEHT), TpebyemMoe AnA pa3MbiKaHUs
KOHTAKTOB, YBENMYUIIOCH MO CPABHEHUIO C yCUNMeM (CTaTU4ECKUM MOMEHTOM), U3MEPEHHBLIM Nepea UCNbITaHueM,
He Gonee, YeM 3TO NPeAYCMOTPEHO NPOrPaMMON UCTILITAHUNA.

9.5.10 VicnbitaHe 06MOTOK M ApYrvX SNEMEHTOB Lienel MakcuMarnbHbIX pacuenuTenei Toka, BCTPOEHHbIX
B NPUBOA, NPOBOAAT NYyTEM NPONYCKaHUA Yepe3 HUX COOTBETCTBYHIOLLLETO TOKa B TEYEHUE BPEMEHW, YKA3aHHOTO
B 6.5.2. MicnbiTaHne MakcMmanbHbIX pacLuenuTenein Toka NpoBOAAT C NpeasapuTenbHLIM NOAOrPEBOM MX A0 Ha-
YarnbHOW TeMnepaTypbl, COOTBETCTBYIOLLIEV HAarpeBy NPU NPOAOIMKUTENBbHOM PeXvMeE.

JonyckaeTcsi NpoBOAUTbL UCTLITAHWE MAKCUMArbLHOIO pacuenuTens Toka Ha cooTeeTcTeue 6.5.2 6e3 npea-
BapuTENbHOro NoaorpeBsa, Ho TOKaMu, NoBbILLEHHbIMU Ha 20 % v nponyckaeMbIMK Npu Tex ke BpemeHax. Mocne
UCMbITaHMS! TOKOBEAYLLME YACTU M M30NALmMst OBMOTOK He AOMKHbI UMETb MOBPEXAEHNI (HanpyUMep NOATEKOB,
0b6yrnvBaHus, 3anaxa ropenomn usonsauum, NPUBapUBaHNA NN ONNABMEHUS KOHTAKTOB M Np.).

9.6 UcnbiTaHMe Ha KOMMYTALMOHHYIO CTOCOGHOCTb NPU KOPOTKUX 3aMbIKaHUAX U B YCNOBUAX
paccornacoBaHus a3

9.6.1 UcnbiTaTenbHan uenb

9.6.1.1 VicnbiTaHuA BbiKMioYaTeNs Ha KOMMYTaLMOHHYIO CNOCOBHOCTL MPU KOPOTKMX 3aMbIKaHUSIX U B YCO-
BUSIX paccornacoBaHus a3 — NpsMbIE UM CUHTETUYECKNE — NPOBOAAT B TpexhasHbIX Unu oaHoga3HbIX UCTbl-
TaTenNbHbIX LEnsX UCTNbITaTeNbHbLIX CTEHAOB UMW B ANEKTPUHECKUX CUCTEMAX.

9.6.1.2 KoadhhmumMeHT MOLLIHOCTU UCNbITATENbLHON Lienu He AomkeH npesbiaTh 0,15. KoaddmumeHT mow-
HOCTU KaxkaoW dhasbl onpeaensiioT OAHUM U3 cnocoboB, ykazaHHbLIX B NpUnoxeHum E.

Onsa cTeHaoB, B KOTOPbIX MCNOMNb3YIOTCA KonebaTtenbHbie KOHTYPbI, NOMHOE CONPOTUBNEHUE UCTIbITATENbHON
uenu onpeaensioT 6e3 yueTa eMKOCTHOrO CONPOTUBMEHMS.

Ons TpexdpasHom Lienm koadOULIMEHT MOLLIHOCTU MPUHUMAIOT PaBHLIM CpeAHeapUhMeTUHECKOMY 3HAUEHMIO
K03(hPULIMEHTOB MOLLIHOCTU BCEX (has, KOTOpble He A0MKHBI OTNMYaTLCSA 6onee YeM Ha 25 % OT cpeHero 3Have-
HUYA.

9.6.1.3 YacTtoTa ToKa UcnbiTaTenbHON Lieny AormkHa bbims (50 £4) M.

9.6.1.4 B oTHOLEHWUM Yncna (a3 1 YCroByi 3a3eMneHns Npy NpsIMbIX UCNbITAHUAX MPUMEHSIIOT creayowime
CXEMbI UCTIbITATENbHbIX Lienei:

a) Ans TPeXnomoCHbIX NCNbITaHUM — TpexdasHyIo CXEMY, B KOTOPOW:

1) ans seikniovatenei ¢ U, < 35 kB (K, ; = 1,5) 3a3eMnAI0T Harnyxo HeMTPanbHYI0 TOHKY KOPOTKO3aMKHY-
TOW Lenu 3a BobikniovaTtenem (Touka O), a HeNTpanbHYI0 TOUKy Lenu nuTaHna (Touka O, ) NMbo BoBCe He
3a3eMnaioT, NGO 3a3eMnAloT Yepes PesncTop ¢ conpoTuenernem R>102U, , (R— B omax, U, , — B KUIOBOSb-
Tax) Unun, ecrnim 3To HeobXoaMMO MO YCNOBUAM 3JKcnnyaTauny 060pyaoBaHUA UCNbITAaTENbHOTO CTeHaa, —
Touky O, , 3a3eMnSAI0T Harnyxo, a TOUKy Oy, He 3a3emMnAIoT,

2) ans seiknovatenei ¢ U,,,, = 110 kB (K. . = 1,3) 3a3emnstoT o6e HenTpanbHbie TOUKW, MPUYEM OAHY 13
HUX Harnyxo, a Apyry — 4epes NnosiHoe CoNpoTUBIeHWe, NoaoGpaHHoe Tak, 4Tobbl nonyuntb K, . =1,3;

6) AN ABYXMOMIOCHBIX UCNbITaHWI (BbikntovaTenen ¢ U, < 35 kB) — ogHodhasHylo cxeMy ¢ rnyxum 3azem-
NeHneM OHOTO U3 KpalHUX BLIBOLLOB NOCNEAOBATENBHO COeAMHEHHbIX NOMOCOB UMM (NPY UCNONb30BaHWUK HEMON-
HOV 3Be3abl) TOUKM O, ; NPK UCMLITAHNMM HENOCPEACTBEHHO OT reHepaTopa U ero COeANHEHUS B TPEYTOfbHUK
OOnycKaeTcs 3a3eMneHus He aenatb;

B) ANS1 OOHOMOMIOCHBIX UCTIbITAHUIN — OQHO(A3HY0 CXeMy € FyXUM 3a3eMreHnem OfHOro U3 BbIBOAOB
nosioca unm (Npu MCNonb3oBaHWUK HeNomnHoM 3ee3abl) Toukn O, , MMbo (ans yao6cTea NpoBeAEHNS UCTILITaHWI,
C COrnacusi 3aKas4vmka) C riyxmm 3aseMneHmeM NPOMEXYTOYHOrO BbiBOAA UCTOYHMKA NMUTAHUS U pEKOMEHOYEMbIM
COOTHOLLEHNEM HanpsbxkeHns mexay ero yactamm 1:0,5 —npn K, . =1,511:0,3 —npn K, . =1,3;

r) 4ns O4HOMOSIOCHBIX UCTILITAHWI B YCIOBUSIX paccornacoBanus oas — cxemy € ABYMS UCTOYHMKaMM
NUTaHWA, NOAAIOLLMMU C KaXKA0M CTOPOHBI NOSoca NonoBuHY Tpebyemoro HanpsiXeHWs C OTHOCUTENbHBIM COBK-
rom ¢pas 180 aneKkTpuyecknx rpagycos, C ryxXnMm 3aseMneHnemM Mecta CoeMHEHUS BbIBOAOB 3TUX UCTOYHUKOB,;
€CINMU UCTIbITATENbHbIN CTEHA HE MOXET 06ecneunTb TaKylo UCMbITATENbHYIO CXEMY, TO AOMYCKAETCA NCNONb3oBa-
HWe ABYX ¢ha3 OQHOro NCTOYHMKA (HENOSHas 3Be3/a), pasnuualoLLmxcs no gase Ha 120 anekTpuyeckux rpagycos
BMecTo 180, C rnyxum 3asemneHnem Touku O, , Unm (C cornacusa U3roToBUTENS) UCMOMb30BaHUE CXEMbI C ITyXUM
3a3emMneHneM nnMbo ogHOro U3 BLIBOAOB Nomntoca (nepevncnexune B), nMbo NpoMeXyTOYHOro BbIBOAA NCTOYHMUKA.

Mo ogHogasHoM cXxeMol MOHMMAIOT CXeMy ¢ OAHO(a3HbIM TOKOM, B TOM YKCre C UCNONb30BaHWEM (B
3aBUCMMOCTM OT cnocoba coemHeHns a3 UCTOYHMKA NMUTaHWA) HEMOMHON 3BE3abl UMW ABYX BEPLUWUH TPEYronb-
HUKa.
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B cxemax onsa nenbitaHua BoiknovaTtenen ¢ U, < 35 kB ¢ nuTaHneMm HenocpeacTBeHHO OT reHepaTopa
AonyckaeTCsl BMECTO yKa3aHHbIX BhILLIE IAYXMX 3a3eMIEHUIA NPUMEHSTL 3a3eMsieHne Yepes aKTUBHOE U eMKOC-
THOE CONPOTMBIEHUE UNK Yepe3 napannenbHoe CoeAMHEHNE TaKUX CONPOTUBAEHUIA.

9.6.1.5 B cnyyae HECUMMETPUYHOTO pacnofioXeH!s BbIBOAOB BbIKMIOHYATENA OTHOCUTENBHO €ro 3a3eMneH-
HbIX YacTel HanpsXeHWe UCTILITaTENbHOM CXEMbI NOAAIOT HA TOT BbIBOA, NPU KOTOPOM BO3AENCTBUE HANPSKEHNS!
Ha M30NALMIO BbIKMIOYaTENs OTHOCUTENBHO 3a3eMreHHbIX YacTen 6yaeT 6onbLue (€Cnu cama KOHCTPYKLMS BbIKIIO-
yaTerns He npegycMaTpuBaeT NoAadvy HanpsbkeHUs TOMbKO Ha ONpeaerneHHbIN BIBOA,).

Ecnu 0o ucnbitaHui He MOXeT GbiTb onpeaeneHo, NPy NPUICKEHUN HANPSYKEHNS K KAKOMY BbIBOAY BbIKNHO-
YaTens BO3AENCTBUE HANPsPKEHUSA Ha M30MALIMIO BbIKMIOYATENA OTHOCUTENBHO 3a3eMMeHHbIX YacTen ByaeT 6onb-
e, To UcnbiTatenbHble peskuMbl T10 n T30, a Tatcke peskumbl T100s 1 T100a (cm. 9.6.6.1) npoBoaaT npu npuno-
KEHUW HaNPSPKEHUS K pa3HbIM BbIBOAAM. ECnv npu 3TMX yCnoBUSAX NpoBeaeHUe ucnbitatensHoro pexkuma T100a
He TpebyeTcs, To ucnbiTatenbHbI peskum T100s BLINOMHAIOT ABa pa3a Npu NPUNOXEHUN HANPSPKEHUA CXEMb K
pa3HbIM BbIBOAAM.

9.6.2 UcnbiTyeMblii BbiKkNo4aTenb

9.6.2.1 BbikniovaTtesnb A0rmkeH COOTBETCTBOBATb KOHCTPYKTOPCKON AOKYMEHTaLMK, NpeaCcTaBnsieMon usro-
TOBUTENEM Nepe UcnbiTaHnsAMMN (CE0POUHbIN YePTEX, MOHTAXHbIN YEPTEX, YEPTEXMN OCHOBHBIX COOPOYHLIX ean-
HWLL, NacnopT, PYKOBOACTBO NO AKCMIyaTaLum).

9.6.2.2 B 3aBUCUMOCTM OT KOHCTPYKTUBHBIX OCOBEHHOCTEN Bhiknovatens no 4.1.4,4.1.5, 4.1.7 n BO3MOXHO-
CTel ucnblTaTenbHOro CTeHaAa UCTIbITAHMSIM Ha KOMMYTaLMOHHYIO CIOCOBHOCTL NOABEPraloT BECh BhIKoYaTenb,
€10 MOSI0C UMK 3NEMEHT NMOoca, a NPU HeobXOAUMOCTU M NPU BLINOMHEHUM ycnosuii 9.6.8 — yacTu nonioca
(Moaynb, oTAenNbHbIE pa3pbiBbl UMW IPYMNbl PAa3pbIBOB AYroracCUTENLHOIO YCTPONCTBA).

9.6.2.3 [1ns ucnbiTaHus BoiKMiovaTens (Mnu ero 4actb no 9.6.2.2) ykpennsioT Ha cOBCTBEHHOW pame unu
OPYroM XeCTKOM OCHOBaHMKW. Pama BbikniovaTensa u (unu) Apyrue 4actu, noanexalime 3aseMneHmio, A0MKHb
ObITb HAOEXHO 3a3eMrEHbI.

9.6.2.4 Nepea UcnbITaHUAMM AOMKHBI BbITb BLINMOMHEHBI OnepaLm BKITIOYEHUS U OTKIIoYeHUs 6e3 Toka (xo-
nocTble onepauum), onpeaeneHbl COBCTBEHHbIE BpeMeHa BKMIOUYEHUS M OTKIOYEHUS MPU MUHUMANbHOM, HOMK-
HanNbHOM N MaKCUMarbHOM HaNPSPKEHUAX Ha 3aKUMAX NEKTPUYECKMX YCTPONCTB NpUBOAA, a Takke NpoBepeHb!
NCNPaBHOCTb AEUCTBUSA MEXaHN3Ma BbIKMIoHaTesns U COOTBETCTBUE OCHOBHBIX XapaKTepucTUK paboTbl MexaHN3Ma,
BMMSIIOLLMX HA KOMMYTALMOHHYIO CNTOCOBHOCTD, XapaKTepucTukaMm, NpeanucaHHbIM U3roToBUTENEM.

9.6.2.5 VicnbiTaHns Ha KOMMYTALIMOHHYIO CMOCOBHOCTL NPOBOAAT NPU HOPMUPOBAHHLIX B COOTBETCTBUN
€ 6.4.2 — 6.4.5 HOXKHUX Npeaenax HanPsHKeHUs Ha 3aXkuMax Lienen ynpaeneHnsa Ha4anbHOro AaBneHnsa B NHEB-
MaTU4EeCKOM NPUBOAE N YyCUNUS (MOMEHTA) MPYXXUH NPY>KMHHOTO NpuBoAA.

Mpu ncnbiTaHnAX BO3AYLWIHbIX BbIKNoYaTenen, npeaHasHadeHHbix ana AlNB, B oTAenbHbIX onepaunax oT-
KIMIOYEeHUs HauarbHoe AaBneHne B pe3epByape BbIKMiouaTens AOSMKHO ObiTb paBHO AAaBNEHMIO, KOTOPOE YCTaHaB-
nvBaeTcs B pe3epByape nocrne oaHoro unkna O — fg; — B, BbINOAHEHHOTO NPY HOPMUPOBAHHOM HXKHEM Npeae-
ne Ha4anbHOro AaBMNeHUs.

HauanbHble jaBneHns, Npy KOTOPbIX NMPOBOAAT UCTIbITAHWS BO3AYLUHBLIX BbIKNOYaTENen, He NpeaHasHayeH-
HbIX Aansi paboTbl npu AlNB, OOMKHBI PABHATLCA HOPMUPOBAHHBLIM ANS 3TUX BbiKAOYaTENen B COOTBETCTBUN
c 644.

Mpy UCnbITaHKSX ra30BbIX BLIKMOYATENEN MIIOTHOCTL MW NPUBEAEHHOE K HOPManbHON TeMNepaType Aasne-
HWe rasa A0mMKHbI 6bITb PaBHbI COOTBETCTBEHHO MUHUMASBLHOM NAOTHOCTA UM MUHUMANbLHOMY NPUBEAEHHOMY K
HopMarbHOW TemnepaType AaBMeHUIO rasa, Npy KOTOPbIX pere NnoTHOCTM BnokmpyeT paboTy BeIKIloYaTensi.

9.6.2.6 Bo BpeMst UCMbITaHWI He A0MKHO HAabMoaaTLCA BHELLHUX MPU3HAKOB TSHKeNomn paboTs! BhikmiovaTe-
NS; NePEKPLITUIA N30MSALMOHHBIX MTPOMEXKYTKOB MeXAY NontocaMu BeIKMoYaTens u Ha cocegHee nabopaTopHoe
obopynoBaHue, BbIbpoca NnaMmeHn 3a npeferbl, ykazaHHbIe N3roTOBUTENEM AN KaX(a0ro TMna BbiknovaTens.
Ons MacnsHbIX BeiKNovaTenemn BbibpacbiBaHWe NnamMeHn He 0NYCKaeTCs.

[nsa BakyyMHbIX BbIKMoYaTernen nocre OTKMOYEHNs [ONYCKAIOTCS KPaTKOBPEMEHHbIE CaMOoyCTpaHsiioLLme-
CS1 pa3psaabl HA MEXKOHTAKTHOM NPOMEXYTKe B Nepuos NPUNoXKeHWsa Bo3spallaloLerocs HanpsxeHus. Boiknio-
JYaTernb CYNTAETCS BblAepKaBLUNM UCMLITAHUSA, €CN CaMOYCTPaHAIOLWMNECH Pa3psaabl HE NPUBENN K NOABEHUIO
TOKa NPOMBILLIFIEHHOW YacTOTh!.

Bce crnyqaun kpaTKoBpeMEHHbIX CAMOYCTPAHSIIOLLMXCSA pa3psaos AOMKHLI BbITb NPUBEAEHBI B MPOTOKONE
UCMbITaHWUI C YKa3aHNEM PEXKUMOB UCTIbITAHWIA, B KOTOPbIX OHW MPOU3OLLINW.

9.6.2.7 Mocne BbINOMHEHWS NMIOBOro U3 PEXXUMOB UCMbITAHWUIA, NPUBEAEHHBIX B Tabnuue 22, COCTOSAHNE BblK-
novaTens JOMKHO COOTBETCTBOBATL CREAYyLMM TpeboBaHNAM:

a) onepawmm BKIMIOUYEHUS U OTKIIOYEHNS BbIKMIOYATENS MPW OTCYTCTBUM TOKA B €r0 MAaBHOMN LIENW BLIMOMHSAIOT-
¢ ucnpaBHO. COBCTBEHHbIE BPEMEHA BKITIOYEHUS U OTKMIOUYEHNS BbIKNIOYATENSA NP HOMUHANMBHOM HanpshKeHnn
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Ha 3aXKMMaX BKITIOYaIOLLMX U OTKMIOYAIOLLMX YCTPOMCTB NPUBOAA, €0 HXKHEM U BEpPXHEM Nnpeaene He U3MEeHM-
FICb CYLLIECTBEHHO MO CPABHEHMIO C UX 3HAYEHUSIMUN A0 UCTIbITAHUI. [1ns KOHTPONSI COOCTBEHHBLIX BPEMEH BKITIO-
YEHUS M OTKIMIOYEHUS NOCTIE KAXO0ro PEXKMMA UCTILITAHWI BLIMOMHSIIOTCS OnepaLvm BKIIOYEHUS U OTKNIoYeHus 6e3
TOKa (XOrocTble onepauun);

6) BbikMioYaTenb CNOcobeH BKMoYaTh U OTKAIOYATL HArpy30UHbIE TOKU BIFIOTh [10 TOKA, PABHOIO HOMUHANbL-
HOMy, Npy HanbonbLieM pabovem HanpsiXKeHUU, XOT KOMMYTaLMOHHAs CMOCOBHOCTb €10 NPY TOKaX KOPOTKOTO
3aMbIKaHUA MOXET ObITb CYLLIECTBEHHO CHUXEHHOM;

B) COCTOSIHUE [MaBHbIX KOHTAKTOB (ONyiaBneHue NOBEPXHOCTH, KOHTAKTHOE AaBreHne, BO3MOXHOCTDb nepe-
MeLLeHWs) I0MKHO obecneumBaTb BO3MOXKHOCTL ANUTENBHOIO NPOMYCKaHUS Yepe3 HUX TOKa, paBHOTO HOMUHArb-
HOMY; NPU 3TOM TeMnepaTypbl He OMkHLI 6onee Yem Ha 10 °C npeBbilaTL HOPMUPOBAHHBLIE B COOTBETCTBUU
¢ 6.3. lNpu onpeaeneHn AONYCTUMOTO NPEBLILLIEHUS TEMMEPATYP KOHTaKTbl CYMTAIOTCA MMeIoLLMMM cepebpsiHoe
NOKpbITWE, ECNN CroW cepebpa Ha HUX CoxpaHurcs. B NpoTUBHOM criyyae foNYCTUMBbIE NPEBbLILLIEHUSI TEMNEepaTy-
pbl NPMHUMAIOT KaK [ KOHTAKTOB, HE UMEIOLLIUX NOKPbITUS;

r) 30onsLMsa BbIKMioYaTens BoiAePKUBAET UCTIbITAHUS B COOTBETCTBUM € 9.3.5.

CooTBeTcTBME BhIKIIOYaTENs TpeboBaHUAM nepeyncnennii 6), B), r) npoBepsIOT BHELLIHUM OCMOTPOM U B
cryjae COMHeHWUI NPOBOAAT COOTBETCTBYIOLLME UCTILITAHUSA.

9.6.2.8 [1na BoccTaHOBMNEHUs BLIKMIOYATENS A0 NepBOHA4anbHOrO COCTOAHMS (B OTHOLLEHWM HOPMUPOBaH-
HbIX XapaKTepUCTUK KOMMYTaLMOHHOM CNIOCOBHOCTK, U30MSILIMK, Harpesa u p.) MOryT NoTpeboBaTLCS: YaCTUYHAN
pa3bopka BbiKflo4YaTessi; OCMOTP AyroracMTeflbHOr0 YCTPOMCTBA U U3OMNALMOHHDBIX 4acTei Y PEMOHT, BKIIOYalo-
L B ceba npn HeoBXxoAMMOCTU UCTIpaBIIEHNE WU 3aMeHyY AyroracuTernbHbIX KOHTAKTOB UMW APYIMX CMEHHbIX
YacTen AyroracMTenbHOro YCTPOUCTBA, A0MMBKY Macra 10 HOPMarnbHOro YpOBHS, ero (ounsTpoBaHue Unn 3ame-
HY, OYMCTKY M3OMALIMOHHbLIX YacTeN OT NPOAYKTOB pa3foXeHUs Ayroracsilen cpeabl M YacTvL MeTarnra KOHTaKTOB,
3aMeHy nornoTuTens (mnsTpa) ra3oBbIX BLIKMIOUYATENEN.

9.6.3 TOKM OTKNIOYEHUA N BKITIOYEHUA

9.6.3.1 TOKM OTKIIOHEHUS U BKIIOYEHWUST NPY TPEXTOMIOCHBIX UCTILITAHUSIX ONpeaensiioTCs:

a) TOK OTKIMIOUEHUS:

1) cpegHeapuMeTUHECKUM OENCTBYIOLLMX 3HAYEHUIA NEPUOANYECKMX COCTABIAIOLLMX TOKOB B TPEX NOMIO-
cax,

2) 3Ha4YeHWeM 3 B TOM 13 MOSOCOB, B KOTOPOM OHO OKaXETCH HAaMbONbLINM;

6) TOK BKMIOYEHUS:

1) cpegHeapudgMeTUYECKNM HaYarnbHbIX AENCTBYIOLLINX 3HAYEHUI NEPUOANYECKUX COCTABASAIOLINX TOKOB B
Tpex nontocax,

2) 3Ha4YeHWeM N1Ka B TOM U3 NOSIOCOB, B KOTOPOM OHO OKaXXETCH HaMbOoMbLLINM.

9.6.3.2 lencTByioLLlee 3HAYEHNE MEPUOOMYECKON COCTABMSIOLEN TOKa OTKMIOYEHNA U HavanbHoe Aen-
CTBYIOLLEE 3HAYEHNE NEPUOANYECKON COCTABMSAIOLLEN TOKA BKITOYEHWS B NIOGOM NOMOCE He AOMKHBLI OTAMYaTLCA
OT COOTBETCTBYIOLLMX CpeaHEeapNHMETUHECKMX 3HAYEHMI 3TUX BENMUYUH AN Tpex nontocos 6onee yem Ha 10 %.

9.6.3.3 N3amepeHne oTKNo4aeMoro Toka Kak npy TPEXMOMIOCHBIX, TaK M OAHOMNOMIOCHbLIX UCMLITAHUAX NPOBO-
OAT NO KPMBOW TOKa, HAa KOTOPOWN onpeaensioT AMNMHY OTpe3Ka, NapannenbHOro 0Cu OpanHaT, OrpaHNYEHHOTO Oru-
BaloLLMMM KPUBOW TOKA U NPOBEAEHHOTO B MECTE, COOTBETCTBYIOLLLEM MOMEHTY NpeKpalLLieHWUs CONMPUKOCHOBEHNS
(pa3mblkaH1s1) AyroracuTeNbHbIX KOHTAKTOB (CM. PUCYHOK 2). YUncrnoBoe 3Ha4YeHne Nepuoan4eckon cocTaBrsiio-

LLIeW OTKMNI0YAEMOTO TOKA PABHO AJIMHE 3TOro oTpe3ska (B MacluTabe Toka), AENEHHOW Ha 2 V2.

UncnoBoe 3HaueHne anepuoanuyeckon COCTaBMSIOLEN OTKIMIOYAEMOro TOKa PaBHO YacTU 3TOro OTpeska
(B MacwiTabe ToKa), HaXOASLLENCS MeXaY ero cepeanHomn U OCcblo abcUNCC (HYNEBOW SIMHNEN).

9.6.3.4 Ecnu xapakTepuCTVKN BbIKMOYaTENS TAKOBbI, YTO TOK KOPOTKOTO 3aMbIKaHUSA CYLLECTBEHHO CHUXaeT-
€A1, HaNpUMEp NOA BAUSIHUEM HaMNPSPKEHWUS HA iyTe, UMK eCrv He NPeACTaBMAeTCs BO3MOXHbIM NPOBECTM ormba-
IOLLLYHO KPUBOW TOKA, TO 3@ TOK OTKIMIOYEHNA NPUHUMALIOT 3HAYEHNE TOKA B MOMEHT, COOTBETCTBYIOLLIMIA MOMEHTY
pa3MblKaHWS KOHTaKTOB, MOSy4YeHHoe NMBO U3 ONbITa KOPOTKOrO 3aMblkaHWSA, NGO pacYeTHLIM NyTeM, HanpuMep ¢
UCKIMIOYEHMEM BITUSTHUS HANPSDKEHUS Ha ayre.

9.6.3.5 MIamepeHmne HauanbHOro AeNCTBYIOLLETO 3HAYEHUS NEPUOANYECKON COCTABNAIOLLEN TOKA BKIIOYe-
HWA B OTAENbHbIX MNONCcAax NPOBOAAT MO KPUBOM TOKA BKMIOYEHMS, HA KOTOPOI ONpeaensioT AnNuHy oTpeska,
napannenbHOro OCM OpPANHAT, 3aKMIOYEHHOTO MeXAy BEPLUMHON BTOPOW NOMYBOMHbLI U NPSMOW, KacaTenbHOW K
nepBoW U TpeTbel nonysonHam, (D D' — Ha pucyHke 2). Ynucnoeoe 3Ha4eHne Nepmoanyeckoin cCocTaBnsioLLen

TOKa BKMKOUYEHWS! PABHO AfIMHE 3TOrO OTpe3ka (B MacLuTabe Toka), AeneHHON Ha 2 2.
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9.6.4 Buabl ucnbiTaHUi, BO3Bpallaloeecs HanpsaxXeHue U HanpsXXeHUe nepea BKMNIOYEHUEM

9.6.4.1 UcnbiTaHWe Ha KOMMYTaLMOHHYIO CMOCOBGHOCTL BhIKIOYATENEN, B 3aBUCUMOCTM OT OCOBEHHOCTEN
KOHCTPYKLMK BbIKMoYaTesnei n BO3MOXHOCTEN UCMbITATENbHOrO CTEHAA, AOMKHO B OTHOLLIEHUW Yncna UCNbITye-
MbIX MOSOCOB NPOBOAUTLCA B COOTBETCTBMM C Tabnuuen 18.

Ta6nuya 18

YcnosHoe 0603HaYeHUe BUba UCMbITaHUS BuA ucnbiTaHus

A, TpexnontocHoe

A, OpHonontocHoe (3ameHsowee A,)

A, OpHonontocHoe (ANs UCMbITaHWIA Ha OTKMIYeHNe HeyaaneHHbIX KopoT-
KUX 3aMblKaHWIA)

A, OpHononocHoe (ANna UCMblTaHUA Ha OTKMIOYeHWe B YCNOBUAX paccor-
nacoBaHusa ¢as)

Ag OpHonontocHoe (ANS BbikNoYaTenen, npeaHasHadeHHbIX ANA cucTeM
C 3a3eMNeHHON HeliTpanblo, ACMONHUTENLHO K MCMIbITaHuAM A,)

Ag OpHonontocHoe (BOCNpou3BoAsiLLEee YCNOBUA ABOWNHONC 3aMblkaHWUA Ha

3eMNo ANA BblkMNoYaTenen, npeaHasHayYeHHbIX AN CUCTEM C U3ONUMPOBaH-
HOW HEMTpanbio, AOMONHUTENLHO K MCMbITaHNAM A )

A, [JeyxnontocHoe (ANA BbIkNOYaTenen ¢ TpeMs nonocamu B obluem Ko-
KyXe, AOMONHUTENBHO K UCTLITaHUAM A,)

9.6.4.2 Vcnbitannio Buaa A,, BMECTO UCMbITaHNA BUuAa A, MOTYT NOABEPraTbCA BbIKMIOYaTENu ¢ PyHKLNO-
HarnbHO HE3aBUCUMbIMM Nontocamu. NpoBeaeHne 3TOro BUAA UCTIbITAHWI A0NYCTUMO Takke ANd BbiKniovaTenen ¢
(OYHKUMOHAMNbHO 3aBUCUMbIMW MOMKOCAaMK, €CNW YCTAHOBIEHO, YTO AN AAHHOrO BhIKMoYaTens UcnbitTaHwe
Bnaa A, He aBnsieTcsa Bornee nerkum, Yem ucrbitaHue Buaa A,. [ins o060CHOBaHWSA NpaBOMEPHOCTU 3aMeHbl UCTbl-
TaHuA Buaa A, Ha ucnbitaHne Buaa A, OOMKHO GbITb NOKa3aHo, YTO U3MEHEHUE CKOPOCTEN OTKIIOUEHUS U BKIIO-
YeHWs Npu nepexoae K OAHOMOMOCHOMY UCTILITAHUIO He NPEeBbLIWAET 5 % 3Ha4YeHUst 3TUX CKOPOCTeNn Npu Tpexdas-
HOM UCnbITaHUW.

Mpw 6onblUeM M3MEHEHUU CKOPOCTEN AOMKHBI BbiTh BbINOMHEHLI 06a BUAA UCTLITAHWA.

Ecnv Bo3aMoxHocTel 060pyaoBaHWA HEAOCTAaTOYHO A1A NPOBEAEHNS MONTHOMACLUTAGHBIX TPEXMONMIOCHbIX
UCNbITaHWI, AOMYyCKaeTCs BOCNPOU3BECTU NOBEASHWE BbIKMIOYATENs B TPEXMONIOCHOM peXume NPU COOTBETCTBY-
IOLLIMX OOHOMOMIOCHbLIX UCTIbITAHUSX NYTEM YBENUYEHUS NN YMEHBLUEHUS HAaTAra NPYXMH, CHWXEHWUS Unuy NoBbl-
LUeHWs AaBMeHNs B NpUBOAE U T. N., a MHOOPMALIMIO AN TAKOW KOPPEKLINM XapaKTEPUCTUK MOMYYMTL NPU TPEXTIO-
FOCHBIX UCMBITAHUSIX NMPU NOHWKEHHOM HaNpPsKeHUU Npu cobriiogeHnm TpeboBaHUi KO BpeMEHW ropeHns oyru.

9.6.4.3 VicnbiTaHne Buaa As NpoBoAsT AOMOMHUTENbHO K UCNbITaHWIo BUda A, ecnn Heobxoaumo Aoka-
3aThb:

- CNOCOBHOCTL BhIKMOYATENSA NOracuTh Ayry B YCIOBUSX OOHOMA3HOro KOPOTKOro 3aMbIKaHUS;

- MeXaHN4EeCKy0 NPOYHOCTb KOHCTPYKLIMM BbIKMOYATENS C TPEXMOMIOCHBIM YNpaBneHMeM npyu HecUMMeT-
PUYHOM HarpysKe, BO3HUKAaIOLLEN NPU OQHOMONIOCHBLIX OTKMIOYEHUAX UMW BKMIOYEHUAX TOKA KOPOTKOro 3aMblKa-
HWA. McnbiTaHue cnegyeT NPoBOAUTbL HA OAHOM U3 KpaHUX NOSOCOB.

9.6.4.4 VicnbiTaHne Buaa Ag NPOBOASAT, €CMU B TEXHUHECKUX YCROBUAX UMW APYIMX AOKYMEHTaxX UMEIOTCA
TpeBoBaHNA OTKMIOYEHNS ABONHOIO KOPOTKOrO 3aMbIKaHWA Ha 3eMAI0.

9.6.4.5 [InA pa3anuyHbiX BUOOB NPSMbIX UCMbITAHMIA, YKasaHHbIX B Tabnvue 18, HopMMpyioT crieaylowme
3Ha4YeHMs BO3BpaLLaoLWEeroca HanpsXeHus:

a) Ans ucnbiTaHus Buaa A, — cpegHeapudMeTndeckoe 3Ha4eHWe NOMIOCHbLIX BO3BPALLIAIOLLIMXCA HaNps-
YEHUI, paccunTbiBaemoe no oopmyrne

U,
Usn. cp %; 4)

6),EU'IF| ncnblTaHna Bnaa A2— NOoNCHOE BO3BpaLlaLleeca HanpsXxeHne, paccHiuTbiBaeMoe no (bopmyne

U
Ugn = Kn.rvH.Ep"v (5)

rae K, . — koadhdmumneHT nepBoro racsiero gyry nontoca no 6.6.3.1;
10* 37



FOCT P 52565—2006

B) ANS ucnbiTaHns Buaa A; — NoniocHOe BO3BpaLLaoLLeecs HanpshkeHue (CO CTOPOHbI MICTOYHMKA), pac-
c4uTbIBaEMoe no hopmyre

U
Ugp = %; (6)
r) AN ucneitTaHnsa Buaa A, — NONIOCHOE BO3BPaLLAIOLLEEC HaNpshKeHne, paccuimTbiBaeMoe Mo hopmyne
2U,
Ugn = T” (7)
A) ANs ucnbiTaHnsa Buaa As — NOMIOCHOE BO3BpaLLaloLLeecs HanpshkeHne, paccunTbiBaeMoe no hopmMyne
U
Ugn =25
Sy ®)

€) AN ucnbiTaHni BUAOB Ag 1 A7 — MEXaYNoroCHOE BO3BpaLLatoLLEeecs HanpsikeHUe , paccunTLIBaEMoe

rno coopmyrie
Usu = U p- ©

daKTn4eckn nonyyYeHHoe Npu ucrbiTaHnm (M onpeaeneHHoe no 9.6.4.6) 3HaueHWe BO3BpaLLaOLLErocs Ha-
NpsbkeHnsi, B TOM 4ucne cpefHeapudMeTUdeckoe 3HadeHne U, o, N0 NepeuncreHnio a), AOMKHO BbiTb He
meHee 95 % HOPMNPOBAHHOTO 3HAYEHWS U He AOMKHO NpeBbIWaTh ero Gonee Yem Ha 5 %, ecnn Ha GonbLiee
npeBblLLEeHVe He NoMy4YeHo cornacue paspaboTymka (M3roToBuTens).

3HaveHns OTAENbHbIX NMOMIOCHBIX BO3BPALLAIOLLMXCA HANPSHKEHWIA N0 NePEYUCTIEHMIO a) HE AOIMKHBI OTMNK-
4aTbCA OT cpeaHeapuMeTN4ecKoro 3HaveHus onee Yem Ha 5 %.

9.6.4.6 3Ha4YeHne BO3BPALLAIOLLErOCA HANPSXXEHUSA NPY UCMbITaHW ONPEAENAIOT NO KPMBOW BOCCTAHABMW-
BAIOLLIErocst HAaNPsHKEHWS No ANWHE OTpesKa, NepneHanKyNsapHOro K OCU BPEMEHW, 3aKMIOYEHHOTO MeXAY BepLumn-
HOW BTOPOW MOMHOM NOMYBOSHbI MOCAE NoracaHns Ayru (Mpy TPEXNOMIOCHBLIX UCMIbITAHUAX — BO BCEX NOOCaXx) U
npsAMoN, KacaTernbHOW K NpeabiayLLen n nocneayloLlei nonysonHaM. Yncnosoe 3HaveHne BO3BpaLlaloLLerocs

HaNPSXEHWUS PABHO [LNMHE 3TOTO OTPe3Ka (B MacLUTabe HaNPsHKeHNs), AeNEeHHON Ha 2 2. Tpy TPexnoniocHbIX
UCMbITaHUAX B TpexdasHol cxeme A0MycKaeTCs onpeaensTbh BO3BPALLAIOLLEecs HanpshkeHne Nbo Mexayno-

FIIOCHOE, NBO NOMIOCHOE (B NEPBOM Crlyuae — AerneHneM pesynbTata Ha +/3). Mpy aTom aonyckaeTca onpene-

nate Uy, o, 10 9.6.4.5, nepeuncnenme a), kak cpeaHeapupMeTUIecKoe 3HaueHne MeXaynonioCHLIX BO3BPaLLalo-

LLIMXCA HaNPsHKeHWU, fieNeHHoe Ha V3.

9.6.4.7 AnuTenbHOCTb BO3AENCTBUA HANPSDKEHWS, MPUNOXEHHOTO K UCNbITYEMOMY BhIKIiouaTento nocne
OKOHYaTerbHOro NoracaHms Ayru, A0mkHa 6biTb He MeHee 0,3 ¢. Mpu TPexXNONIOCHBLIX UCTILITAHKSX ASCTBYIOLEE
3HaYeHne HanNPsHKEHWA K KOHLLY YKa3aHHOro neproaa He IOMKHO yMeHbLuaTbesl 6onee vyeM Ha 20 % OT 3HayeHus!
BO3BpaLLaloLLLErocs HanpshkeHus, ykasaHHoro B 9.6.4.5, nepeuncnexue a) .

9.6.4.8 Npu ncnoitaHuax Buaa A, AONyCKaeTCs CHKeHUe AEUCTBYIOLLETO 3HAYEHUSA HANPSDKEHUS, NPUIo-

KEHHOTO K noniocy Boikrnioyatens, Yepes 0,02 ¢ nocne noracanusa ayrm ao U, ,/ V3.

9.6.4.9 HanpsxeHue nepepn BknioveHneM B onepaumm B n unkne BO gna pasnnyHbIX BUAOB UCTILITAHWA,
yKa3aHHbIX B Tabnuue 18, AOIKHO BbITb:

a) AnA ucnbitaHusa Buaa A, — cpeaHeapudMeTMyeckoe 3Ha4YeHWe MEXAYNOMIOCHBIX HanpsbKeHWN
Usim, cp = U p> MPY 3TOM pasHvLa MeXAY KaXAbIM U3 MEXIYNOMIOCHBIX HAMPSHKEHNA N Uy, op HE AOIMKHA
npesbiwaTth 5 %;

6) Ans ucnbiTaHuii BUAOB A, (ANA BbIKNIOYaTeNei, He NpeaHa3HavYeHHbIX AnA ogHodasHoro AMNB), A;
1 As — NonIoCHOE HanpskeHne, paccunTbiBaeMoe no dopmyne

Uip.
N (10)
B) NS UcnbiTaHust Buaa A, (Ans BbikNioYaTenewn, npeaHasHadeHHbIX Ans ogHodasHoro AMNB nnu umeltoLumx

pa3HOBpEeMEeHHOCTb cpabaTbiBaHus NoMIOCoB Gornee 5 MC) — NonIoCHOE HanpsikeHue, PaccHMTLIBAaEMOoe Mo ¢op-
myne

Usn =

U,
Ugcn = Ko %v (1)

rae K, . — koaduLmMeHT NepBoro racaLlero ayry nonioca no 6.6.3;
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r) Ans UcrbiTaHus BUAa A, — NONIOCHOE HaNPsKEHWe, PacCYUTLIBaEMOe Mo hopmyrne

2y,
Uskn = T;R (12)

daKTyeckn NoNyYeHHoe NPU UCNbLITAHUAX 3HAYEHUE HAaNPSXKEHWS Nepe, BKNOYEHNEM A0MMKHO GbiTb He
MeHee COOTBETCTBYIOLLIETO YKa3aHHOTO BbilLie 3HA4YEHUA U He AOMKHO NpeBbILaTh ero 6onee yem Ha 10 %, ecnu
Ha 6onblliee NpeBbILLEHME HE NONYYEHO cornacune paspaboTynka (M3roToBUTENS).

9.6.5 Kpusbie NBH n nx ¢dopmuposaHmne npm ncnbiTaHUAX

9.6.5.1 Cxema ncnbiTaTenbHON LENn N 3neKTpudeckne AaHHbIE ee aneMeHToB Ana ucnbitakua ¢ NBH, onpe-
AensieMbIM 1ByMs! N 4eTbipbMsA NapameTpamMu, AOMMkHbLI obecnevnsaTh nomnyyeHue cobcteeHHoro MNBH (cHaToro
W1 PacCHMTAHHOTO B COOTBETCTBUM € 9.6.5.9), yaosneTeopsioLLEeN cneayiowmmM TpeboBaHnsam (B COOTBETCTBUM C
pucyHkammn 7 n 8):

a) ee orubatowas (cnocob NOCTpoeHUa — no pucyHkam 7 u 8) He AOIMKHA GbITb HUXE HOPMUPOBAHHOM
YCIOBHO rpaHn4Hon nuHum MNBH;

Hanpsxenue u

1
A C
Ue
2 3
U'f——
|
|
|
0 ty ty Bpewms t

1 — orubatowwasn MNMBH; 2 — ycnosHasa rpaHudYHas nuHusa NBH; 3 — cobeteeHHoe MBH

PucyHok 7 — Moctpoexue orubatoLeit MBH, onpepensemMoro AByMs napaMeTpamu

6) npy ucnbiTaHnax 6e3 BocrnponsseaeHus HINBH HavanbHas YacTe MBH He formkHa nepecekaTb NMHNIO
3anasfbiBaHus;

B) MW UCTbITAHUSAX C BocnpousseaeHneM HINBH HavanbHas YacTte NMBH onpegensieTca npsiMoi IMHKEN,
npoxodsLlein n3 Havana KooOpAMHAT B TOUKY C KoopAuHaTaMmu u;, £; (CM. pucyHok 6).

Co6cTeeHHoe HIMBH pomkHo cnenosatk No 9ToM NPAMON Ha y4acTke oT 20 % A0 80 % ot u;, a Ha y4acTkax
Huxe 20 % v Bbiwe 80 % OT U; AOMKHO BbITb N0 BO3MOXHOCTU NPUBAMKEHO K HEN.

9.6.5.2 HINBH gomxHo BOCNPON3BOANTLCA NPW UCTIbITAHUAX B pexxknmax T100a, T100s 1 L90 (Tabnuua 22).

TpebosaHus k HIMBH cunTaloT BLINONHEHHLIMMW, €CAN UCTIbITaHWS Ha OTKIIOYEHWE HeyaaneHHbIX KOPOTKMX
3amblkaHWi nposoaAT npu MNBH co cTopoHbl NMHUK, nMetoLweM Bpems 3agepkun MeHee 100 He. B atom cnyyae
HIMNBH B yka3aHHbIX BbiLLe peXxXuMax MOXeT He BOCNPOU3BOAUTLCA.

Mpu UCNbITaHWAX BeIKMOHaTENEN, AyroracUTenbHbIE KamMmepbl KOTOPbIX LYHTUPOBAHbLI KOHAEHCATOPaMU Uu
HM3KOOMHbIMK (MeHee 300 Om) pesuctopamu, HIMBH He BocnponaeoamnTcs.

9.6.5.3 Ans ucnbitaHnii BUAOB A4, A, 1 A4 YCROBHbIE rpaHnyHble NHWW MNBH 1 nonoxenns nMHni 3anasgpl-
BaHMWS NS pasfim4HbIX TOKOB OTKIIOMEHNS (PEXUMOB UCTIbITAHWIA) NpuBeaeHb! B Tabnuuax 4 — 11, 14.

Ecnun npun ncnbITaHuax BhbikmiovaTenei Ha otknodeHne Tokos 0,1 1, you 1 0,3 I, o HE NpeacTaensetcs
BO3MOXHbIM NOMy4YnTb HOPMUPOBaHHbIE Marnble BpeMmeHa {; 1 {3 (Tabnuupl 6, 7, 10, 11), To ucnbITaHna cneayet
NpPOBOAMTL NPY BO3MOXHO MarblX BpeMeHax, ykasas WX hakTuieckoe 3HaueHue B NPOTOKOSE UCTbITAHWI.

9.6.5.4 INpn cornacuun n3rotoBuUTeNs A0NyCKaeTCa UCNbiTaHWe BbIKMovaTenen, Ans KOTOPbIX HOPMUPYIOT
YeTblpexnapameTpuyeckoe NBH, npoBoanTk B cxemax ¢ aByxnapameTpudeckum MNBH npu BuINONHEHUN crnegyto-
LLMX YCNOBWIA: CKOpOCTb HapacTaHunsa MNBH go Toukm (uy, t;) paBHa u,/ t; n nuk NMBH paBeH HOpMUpoOBaHHOMY
3HaYEHUNIO Ug.

9.6.5.5 Ecnun BcneacTBue orpaHMYeHHbIX BO3MOXXHOCTEMN ncnbiTaTeNbHOrO cTeHaa kpuaas NBH, onpeaens-
€MOro YeTbIpbMsA NapameTpamm, He CooTBeTCTBYET TpeboeaHuio 9.6.5.1, nepeuncneHne a), To AonyckaeTcs npo-
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HanpsixeHne u

uc
B 3
U1 ————— I
u'——
0ty t ) 6 Bpems t
a

HanpsixeHue u

ty L Bpems t
6)
HanpsbkeHue u
C
u —
c
/
/
uy——
B
|
|
|
|
|
| |
|
|
0 iy t Bpems t
B)

1 — oruGatowwas MBH; 2 — ycnosHas rpaHudHas nuHusa MBH; 3 — cobeteeHHoe MBH.

PucyHok 8 — MocTtpoeHne ornGatowein NMBH, onpeaensemoro YeTbipbMa NapameTpamu

BEleHne BYX3TarnHoro UcnbitTaHus (Kak nokasaHo Ha pucyHke 9), a MUMEHHo: aTan 1, npu KOTopoM cobniogaeTcs
TpeboBaHue k ornbatowen NBH 0o Toukm (uy, ) M atan 2, Npn KOTOPOM BbINOMHSAOTCA TPEGOBAHWS K 3HAYEHNSAM
HanpspkeHns U, 1 BpeMeHn t,. Ornbaiolas obenx kpuebix NBH gomkHa cooTBeTCTBOBaTHL TPEGOBaHUI 9.6.5.1,

nepevncneHve a).
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HanpshxeHue u

Uy

u'

t t1 tz Bpewms ¢
1 — cobcTBeHHoe MBH aTana 1; 2 — ycnosHas rpaHudHas nuHua MBH; 3 — coGeteeHHoe MBH atana 2

PucyHok 9 — Kpueble MBH 1 ux orvbatowme npyu AByX3TanHOM UCAbITaHUN

9.6.5.6 Popmuposanue kpueow MNBH anga ncnbiTaHuii B yCnoBUSIX OTKMIOYEHNA HEYAANEeHHOro KOPOTKOro
3aMblKaHUs NPOBOAAT, UCXOASA U3 CrieayloWwmnX AaHHbIX:

a) CO CTOPOHbI UCTOYHMKA NMPY KOPOTKOM 3aMbIKaHMKM Ha NIMHENHOM BbIBOAE BbiKIlouaTeNs: TOK OTKIoYe-
HNS1 — MO BO3MOXHOCTU BRvXKe K 3HAYEHNIO I, ou;

NBH — no Tabnuue 19 (= 2 mMkc);

HMNBH (npw ucnbitanusx ¢ HABH)—no 6.6.3.5.

6) CO CTOPOHbI IMHUM — NapaMeTpbl, YkasaHHble B 6.6.3.6, co cneayiolwymmn npeaenbHLIMY OTKIIOHEHUSAMU
WHOYKTUBHOCTU JIMHWM:

oT+0 % fo +20 % — Ansa ucnbitaHuii npun Tokax 0,9 1, ,oum

1 20 % — ana uenbitanuii npun Tokax 0,75 1, o ¥ 0,6 I, you-

Ecnu npumeHsieTcs cxema, 3aMeLLaloLLas NMHUIO, Y KOTOPOoi KoadruneHT nuka nuHum K, , npesbiwaeT
HOpPMUpPOBAHHOE 3HaYeHue 1,6, TO pacHeTHaa MHAYKTUBHOCTb 3TON CXEMbI HAa MPOMBILLINEHHON YacTOTE MOXET
BbITb CHXXEHA, YTOBLI NPUBNM3NTLCS K 3Ha4eHUIo Nepeoro nvka MNBH, cooTBeTcTBYIOLIEMY 3Ha4eHMIO K|, . Mpn
3TOM ANs NonyYeHns TpebyeMoro Toka MOXET NOHaA0BUTLCS BKMIOYEHWE AONOMHUTENBHON MHAYKTUBHOCTYU B LIEMNb
WCTOYHMKA MUTAHUS.

Ecnu Bcneacteue orpaHUHYeHHbIX BO3MOXXHOCTEN UCNbITAaTENbHOMO CTEHAA HE NPEACTaBNAETCA BO3MOXHBLIM
BbigepxaTh ans NBH co cTopoHbl UCTOYHMKA TpeboBarue no 9.6.5.1, nepedncnexune 6), To AonycKkaeTcA NPOBO-
ONTb UCTbITaHWe Npu YBENNYEHHOM 3Ha4YeHUN napameTpa fy NpuU YCHOBUW, YTO CHIDKEHHOE B CBA3W C 3TUM
3HaveHue NBH co CTOPOHbLI UCTOYHNKA B MOMEHT NEPBOTo MMKa HANPSKEHWUS CO CTOPOHbBI NIMHWUM ByaeT CKoMNeH-
CUPOBAHO COOTBETCTBYIOLLMM YBEMUYEHUEM ITOTO MUKA.

Mpu orpaHnyeHHbIX BO3MOXHOCTAX UCTIbITATENbHOMO CTEHAA AOMYCKAETCA NPOBOANUTL UCTILITAHWS NPU NOHK-
»EeHHOM BO3BpaLLaIOLLEMCS HANPSXKEHNN NPU CREAYIOLLMX YCNOBUAX:

- €CNK BbIKMoYaTENb YCMELHO BbiAepXarn UCMbITaHNs B pexxvme OTKNIOYEHNS ToKa I, oy VUMM pEXUMAX,
€ro 3aMeHSILLNX;

- ecnu TpebosBaHmne HacToALLEro nyHkTa B 4acTu NMBH co cTOpOHbI UCTOYHMKA BbiepXXMBaeTCs B TeHeHne
BPEMEHMW, PaBHOTO NO KpalHe Mepe TPONHOMY 3HAYEHMIO BpeMeHW A0 NepBOro NuKa HanpPs>KeHNsi CO CTOPOHbI
AIMHUK.

9.6.5.7 Mpwn ncnbiTaHmnax Boiknodatenen ¢ U,y 2 110 kB B pexxume Ag napameTpbl NMBH npuHumMaloT B
COOTBETCTBUM C TaBGNMLeN 19.

Tab6nuuya 19 — HopmuposaHHble xapaktepucTtuku NMBH ana soikniouatenen ¢ U, = 110 kB npu ucnbiTaHusax enaos

A; 1 Ag (TaBnuua 18). YenosHas rpaHnyHas nuHUA 3aaaHa YeTeipbMa napametpamu, K, = 1,0, K, = 1,4

Vion! Uy o uy, t Ug, to ty u', t, S=u,lty,
kB kB MKG kB MKGC MKC kB MKC kB/mkc
110/126 77 39 144 154 Ot2p010 38 |[0O121p0033 2,0

150/172 105 53 196 210 Ot2p019 52 | Ot28p045 2,0
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OkoH4YaHue mabnuybt 19

Uiom! Yu uy, t ug, £ ty u', t, S=u,lty,
kB kB MKG kB MKC MKG kB MKGC kB/MKc
220/252 154 77 288 308 OT2p028 77 | OT41 po 67 2,0
330/363 222 111 414 444 OT2 po 40 111 | OT57 po 95 2,0
500/525 321 160 599 642 Ot2po 59 160 | OT82p0 139 2,0
750/787 481 241 898 962 OT2po 88 240 | Ot 122 po 208 2,0

u=075-2/3 U, ) u=14-42/3-U, ;t,=4t; v'=1/2-u,.

.p

n puMmeyvyaHne — ﬂpw ncnblTaHNAX BMAa A3 (pe)KMM HeyaaneHHOro KOpoOTKOro 3aMbIKaHMF|) 3Ha4YeHnA
napameTpa td APUHUMAKT paBHbIMA 2 MKC, a 3HayeHus { — MUHUManbHbIMMU.

9.6.5.8 lNpu ncnbiTaHusAx BoikNtovatenen ¢ Uy, < 35 kB B pexxumax Ag 1 A; napameTpsbl NBH npuHumaiot
B COOTBETCTBUM C Tabnuuein 20.

Ta6nunua 20 — HopmuposaHHble xapaktepuctuki MNBH Ana soiknodatenen ¢ U, ,, < 35 kB npu UCNbITaHUAX BUAOB
Ag 1 A;. YcnoBHas rpaHudiHas nuHus 3ajaHa Asyma napametpamu, K, = 1,4

Uiom! U o Ug, t, ty u', t, S=u.lt,
kB kB MKGC MKGC kB MKC KkB/mkc
3/3,6 71 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 79 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
U=14-2-U, ;i t,=0,15-ty; u'=1/3-u,

Mpu ncnbiTaHusax BelkrovaTenen ¢ U,,,,, pasHbiM 110, 150 n 220 kB B pexknuMe A5, napametpbl MBH npuHn-
MaloT B COOTBETCTBUM C Tabnuuen 21.

Tab6nuuya 21 — HopmuposaHHble xapaktepuctuki NMBH ansa Boikniouatenen ¢ U,
BUAa A;. YCNOBHasA rpaHnyHas NuHWUA 3afiaHa YeTbipbMa napametpamu, K, = 1,4

m OT 110 oo 220 kB npu ncnbiTaHnax

Uiom! Y u,, t g, b, ty u', t, S=u,lty,
kB kB MKG kB MKC MKGC kB MKGC kB/Mke
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
Uy =075 2 -U, ;i U=187 - upty,=4-t; u'=1/2-u,.
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9.6.5.9 Onpepgenenuve hopMbl KpnBoi cobcTeeHHOro MNBH ncnbiTaTenbHOM Leny NPoBoAAT OOHUM U3 yKa-
3aHHbIX HKE METOOB C Y4ETOM KOHKPETHBIX YCIOBWI UCTIbITAHWS.

K meTonam onpeaeneHns oopMbl ykazaHHOM KPUBOW OTHOCATCS:

a) OTKIMI04YEHME UCTILITYEMbIM UIK CiELMarnbHBIM BbIKMIOYATENEM C BO3MOXHO HU3KUMM UCKaXKaIOLLMMK COB-
cTBeHHoe NBH uenn dhakTopamm Toka KOPOTKOrO 3aMblKaHWS C MMHUMarbHO BO3MOXHbBIM COAgpXKaHWeM anepuo-
ANYECKON COCTaBNSAIOLLEN MPU MOMHOM UMW NOHWKEHHOM BO3BY>XAEHUN MCTOMHUKA, CO CHATMEM OCLMANOrpamMmmbl
rpoLecca BOCCTAHOBMEHWS HanpshxeHns n obpaboTko ee B COOTBETCTBUM C NpUoXKeHnem XK;

6) oTKMioMEHWE naearnbHbIM BbIKOYaTENEM HANOXEHHOTO Ha BbIBOAL! UCMBITYEMOTO BbIKIIOHYaTENs MMy b-
€a OTHOCUTESNBHO Masnoro Toka (MPOMBbILLNIEHHON UNW NOBbILLEHHOW YacTOTbl), CO CHATUEM OCLIMNNOrpaMmmbl Mpo-
Lilecca BOCCTaHOBIEHWUS HaNpPskeHUsT;

B) MOZENUPOBaHWUE CXEMbI CO CHATUEM OCLIMNIOrPaMMbl NPoLIeCca BOCCTAHOBNEHWUSA HANPSXKEeHNS;

r) pacdeT No napameTpam UCTbITaTeENbHON LIENW U NOCTPOEHNE KPUBOWA;

A) BKIoYEHNe ncnbiTaTenbHbIX TPAHCHOPMATOPOB HA Pa30MKHYTYIO UCTIbITATENBHYIO LieNb C TOMOLLBIO He
MMEIOLLIETO LLYHTUPYIOLLMX PE3UCTOPOB annapaTa ¢ HeGonbLUNMM PacCTOAHNEM NpeaBapUTENbHOrO NpoGos nNpu
BKJTIIOMEHWUW, PaCTONOXEHHbIM MO BO3MOXHOCTN Brivke K reHepaTtopy, C peructpaunein nocpeactsoM ocumn-
norpaMMbl NEPEXOAHOI0 HaMPAXEHNS Ha PA3OMKHYTOM NMPOMEXYTKE BTOPUHHOM OBMOTKMN (METOA NPUMEHUM TOMNb-
KO ANs ncnbiTaTerbHbIX Lienen ¢ 04HOYaCTOTHLIM NPOLIECCOM BOCCTaHOBIIEHWSA HANPSHXKEHUSI U HE BOCTIPON3BOANT
NpaBUMbHO 3KCMOHEHLUMArbHYI0 COCTaBMSIOLLYI0, 0OYCIOBMEHHY0 BUXPEBLIMW TOKamMm).

B nepeuncnennn a) k haktopam, nckaxatoLmm cobeteenHoe MNBH, oTHoCATCA, B YAaCTHOCTW, HanpshkeHne
Ha ayre, nocneayroeas NPOBOAMMOCTb, HanM4ne naparnernbHbiX AyroracuTenibHOMY YCTPOUCTBY EMKOCTEN M
COMNPOTUBIIEHUNA.

B nepeuncnennn 6) noa naearnsHbIM BbikNoYaTeNem NoHMMAaLoT BbIKAOYaTESb, Y KOTOPOTro NafieHne Hanpa-
XEHNS Ha MEXAYKOHTAKTHOM NPOMEXYTKE [0 OTKMIOYEHUS TOKa U €r0 NPOBOAUMOCTL MOCHE OTKMIOYEHUS TOKa
HacCTOMbKO Mankbl, YTO Npu onpeaeneHnn cobcteeHHoro NMBH nMn MoxxHO NpeHebpeYb.

Ecrm no ocumnnorpamme kpusoii NBH, onpeaensemMoit 4eTbipbMa napaMmeTpamu, He NpeacTaBnsaeTcs BO3-
MO>XHbIM ONpeaennTb HavarbHyIo YacTb KPUBOWA, TO A0NYCKAETCA NpeHebpeyb OTKNOHeHneM ee hopmbl BONM3n
HYNSA M paccynTaTh 3Ha4eHne 3anasapisaHua fy, no oopmyrne

C=445.1o-6’df,—11’°, (13)

raoe C — cyMMmapHas (cob6cTBeHHas 1 AONONHNTENBbHANA) EMKOCTb, BKIIOUYEHHAs NaparnesrisHO UCTIbITYEMOMY BbiK-
niovarento, B Mukpocbapagax;

ty n t; — B MUKpOCEKyHAaX;

Uy — B KMIOBOSbTaXx;

ip — OTKrMo4aeMblii TOK B Kunoammnepax.

9.6.5.10 Npumepbl cxeM chopmmposanua NMBH ons ogHOMOMIOCHBLIX UCTILITAHWUI, COOTBETCTBYIOLLMX Tpebo-
BaHMAM 9.6.5.1 1 9.6.5.4 6e3 Bocnpounsseaerusa HIMBH, npuseaeHb! B npunoxenun U.

9.6.6 PexxuMbl ucnbiTaHUM

9.6.6.1 Mpn ncnbiTaHnax Buaos A;—~A;, ykasaHHbIX B Tabnuue 18, BhINOMHAIOTCA peXUMbI UCMBITAHUNA,
yKasaHHble B Tabnuue 22, ¢ y4eTOM MX NPUMEHUMOCTY AN BbIKIoMaTenen pasnmyHbIX TMNOB, pasnuyHbIX BUAOB
WCMbITAHWI 1 pa3nn4YHbIX YCNOBUIA COrNacHo TpeboBaHWSAM HACcTOsALWEro nogpasaena. B cnyyae npumeHeHns
CUHTETUYECKNX UCTILITAHUIA HEOBX0ANMO PYKOBOACTBOBATLCA AOMNOMHUTENBHBIMK TpeboBaHnaMK 9.6.7, a npu uc-
MbITAHUM NO YACTAM — AOMONHUTENbHLIMN TpeGoBaHnsMKN 9.6.8.

MpunMedyaHune— [Ona seiknoyaTenen B LEeNaxX reHepaTopoB U CUHXPOHHBLIX KOMMEHCaTOPOB AONycKaeTcA
yCTaHaBnNuBaTb Apyrne pexumbl UCMbITaHUNA, KOTOpPble AOMKHbI ObITb npuBeaeHbl B NporpaMmmax n NpoTokonax ucnoita-
HUNK.

9.6.6.2 OCMOTp M NpU HEOBXOAMMOCTUN PEMOHT (PEBU3NS) 0O6bEKTA UCTIBITAHNI B COOTBETCTBUM € 9.6.2.7
MOFYT NPOBOAUTLCA MOCAE BbIMOMHEHWA M0BOro N3 PeXXMMOB NCNbITAaHWA, YKa3aHHbIX B Tabnuue 22.

Mpw ocmoTpe (peBn3nn) AOMKHO BbITb YCTAHOBIIEHO OTCYTCTBME NMOMOMOK UITM MEXaHNYECKUX NOoBpeXaeHNi
COCTaBHbIX YacTen BbIKMoYaTeNs, 3a UCKNI0YEHUEM YacTel, BXOAALWLMX B NepevHN koMnnektos SUIM.

9.6.6.3 Ecnun xapaKTepuCTMKM UCTbITaTENBHOIO CTeHAa He 0becrne4YnBaloT BbINonHeHne pexxuMa T100s npy
HOPMMPOBAHHBIX TOKaX U HAMNPSHKEHNAX, AOMyCKaeTCcA pacuneHsiTe pexxium T100s Ha ABa 3aMeHSIOLLIMX ero pexu-
ma: T100s(a) n T100s(b) B cneayoLLmx BapuaHTax 3aMeHSIOLLMX PEXXMMOB:

a) T100s(a): B—180c—B T100s(b): O — f5, —BO — 180 ¢ —BO;

6) T100s(a): B; T100s(b): O — t5, — BO — 180 ¢ — BO;
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B) T100s(a): B; T100s(b): O — 5, —BO — 180 ¢ — BO;
r) T100s(a): B—20c—B T100s(b): O — t5; —BO — 20 ¢ — BO.

MpumeyaHue—ITponucHsle 6ykBbl «O» N «B» 03Ha4YaloT onepaLun OTKNYEHNA U BKNKOYEHUA COOTBETCTBEH-
HO, NPOM3BEeAEHHbIE MPU HOPMUPOBaHHBIX ANA pexuma T100s 3HauyeHnAX TOKOB u HanpsixeHuin. CTpouHasa Gykea «B»
0O3HayaeT onepauuy BKNIOYEHWS, NPou3BeaeHHble NPWU MEHbLUMX 3HAYEHUAX TOKOB U HaNPsKEHWI, HACKONbKO BO3MOX-
HO ONU3KMX K 3HaYEeHUAM, HOPMMPOBaHHBEIM ANA pexnva T100s.

9.6.6.4 MNpu OTCYTCTBMU UCTIbITATENBbHBIX BO3MOXHOCTEN ANS OcyLLecTBrneHus pexuma T100s nnm pexxmumon
T100s(a) n T100s(b) no 9.6.6.3 gonyckaeTca 3aMeHSATb 3TN PEXMMbI HABOPOM OTAENBHLIX Onepauuii n (Mnu)
nocnenosatensHocTel onepauuii (O; B; BO; O — f;, — B 1 ap.), BbINOMHSAEMBIX Npy HE06X0AMMOCTU Ha Pa3HbIX
ak3eMnnapax ob6pasuoB 1 NoaobpaHHbIX Tak, YToObI pe3ynbTaThl UCNbITAHWUIA NO3BONANW NOATBEPANTL CNOCO6-
HOCTb BbIKIO4YaTENs BbINOMHATL LMk pexumMa T100s, YTo AOMKHO BbiTb TEXHUYECKN 0BOCHOBAHO M OTPaXeHO B
NPOTOKOMAX UCTILITAHWIA.

9.6.6.5 Mpwu ucnbiTanusx B pexxuMax T100s, T100s(a), T100s(b) xoTsa Obl B 0QHON Onepaummn BKIYEHUS
(Npy TPEXNOMIOCHBIX UCTBITAHWAX — XOTS Obl B OAHOM M3 NOSIOCOB) 3HAaYeHWe HanBOorbLLIEro N1Ka Toka BKoYe-
HUS iy AOMKHO BbITb NOMYYEHO TAKUM, YTOBHI €0 OTKMOHEHWE OT HOPMUPOBAHHOTO 3HAYEHUS J; |, HE BLIXOAUMO
3a npepenkl, ykasaHHble B Tabnuue 22, n xoTs Obl B OAHON onepaLmn BKMoYeHUs (Npy TPeXnonioCHbLIX UcnbiTa-
HUAX ~— XOTA Gbl B OO4HOM 13 NOMIOCOB) TOK BKIHOYEHUS JOMKEH BbiTb CUMMETPUYHBIM (BO3HMKATL B MOMEHT,
KOTZla MrHOBEHHOE 3Ha4YeHne HanpspkeHns Nepes, BKMoveHWeM cocTaBnset He MeHee 0,85 ero amnnntyabt).

Ecnv no ycrnosuamM ucnbiTaHuii TpebyeTcs NonyynTb 3HaveHuns I, v (unw) i;, npesbiluatowme 6onee yeM Ha
10 % HOPMWUPOBAHHbIE 3HAYEHWS, TO Ha TaKoe NPEBLILLEHNE AOMKHO GbiTh NOMYyYEHO cornacue U3roToBuTens
(paspaboTymka).

Ecnv no Tem unm nHeIM NnpuymHaM (NpeapaputenbHbii NpoGoi, HenonaaaHue B HY>XHYIO dhasy, xapaktepuc-
TUKU UCMbITATENBbHOrO CTEHAA) YKa3aHHbIe Bbllle ycrosus B pexkumax T100s, T100s(a), T100s(b) okasbiBatotca
HEBLIMOMHEHHLIMU, TO ANA UX BLINOMHEHWUS NPOBOAAT AONOMHUTENBHbBIE UCMbITAHNA Ha BKNIOYAIOLLYIO CNOCco6-
HOCTb, NPUYeM ANsA NONy4YeHus iy ,, [ONyCKaeTCA NpUMEHEHME MOHWKEHHOTO HaNPKeHNA nepea, BKNIoYEHNeM.

Ecnuv ans AaHHOro BhIKMoYaTens nomyvenune TpebyemMoro nuka Toka BKHEHNA NP HOPMUPOBAHHOM Ha-
NpsikeHUM nepep BKMHYEHNEeM HEBO3MOXKHO U3-3a NpeaBapuTenbLHOrO NpPobos, TO B NPOTOKOSE UCbITAHNIA A0MK-
HO BbITb MOKa3aHo, YTO PaKTUHECKM NOMYYEHHbIM NMPU UCTIBITAHUN MUK TOKa COOTBETCTBYET PearbHbIM YCIOBUSM
paboTbl BbIKMOYATENS B TOUKE CETU C TOKOM BKIMIOYEHUS, PABHBIM HOPMUPOBAHHOMY.

Tabnuua 22 — PeXuMbl UCNbITAHUA BLIKNKOYATENS HA KOMMYTALMOHHYIO CNOCOGHOCTbL NPU KOPOTKUX 3aMblKaHWsAX
W B yCrOBMAX paccornacoeanus a3

8::::3- o ToKM OTKIIOYEHUS U BKAKOHEHUS Uncno HoMep nyHKTa HacTosLero
nepauusa unu

pexuma rpynna onepauuit HopmupoBaHHoe I;Ifke,f;:-' :::;e OfkITOB, np:;:;'f:m;fongire "
:3;"'73' SHaueHue % HE MEHEE | pounte ykasaHua no pexiumy
T10 HopmuposaHhbiit umkn 1 unn 2 | [, =011, .., + 20 1 9.6.5.3; 9.6.6.1; 9.6.6.2;
(6.6.1.5)* 9.6.6.6; 9.6.6.7; 9.6.6.15;
9.6.6.17; 9.6.6.19; 9.6.6.21;

9.6.6.22
T30 HopmuposanHbin uukn 1 wm 2 ( [, =03 1, ., +20 1 9.6.5.3; 9.6.6.1; 9.6.6.2;
(6.6.1.5)* 9.6.6.6; 9.6.6.7; 9.6.6.15;
9.6.6.17; 9.6.6.19; 9.6.6.21;

9.6.6.22
T60 HopmuposaHHbii uukn 1 vnm 2 | [, =06 1, ., £10 1 9.6.6.1; 9.6.6.2; 9.6.6.6;
(6.6.1.5)* 9.6.6.7; 9.6.6.15; 9.6.6.17;
9.6.6.19; 9.6.6.21; 9.6.6.22
T100s | HopmuposanHbii umkn 1 mnm 2, | [, = 1, o -0 1 9.6.6.1—9.6.6.7; 9.6.6.15;
unm 1a (6.6.1.5)* L=i, +10 9.6.6.17; 9.6.6.19; 9.6.6.21;

L=, 9.6.6.22
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0O603Ha-

TOKM OTKNIOYEHUS] U BKIMIOYEHUN

HOMep NYHKTa HacToALwero

HeHne Onepauus unu Huano cTaHgapTa, B KOTOPOM
pexuma rpynna onepaumii HopmuposaHHoe gfgf:eb::;e onbIToB, NpHBeaeHL! METOMHCCKHE
ucneITa- shadetue 0% HE MEHE® | npoune ykasaHus no pexumy
HU °
T100a | OTknioveHne I, =1 vom -0 3 9.6.6.1; 9.6.6.2; 9.6.6.8;
npu B =B, +5 9.6.6.16; 9.6.6.18; 9.6.6.20;
9.6.6.22
Ter1 HopmuposaHHet uukn 1 unim 2 | I, =081 ¢ +20 1 9.6.6.1; 9.6.6.2; 9.6.6.6;
(6.6.1.5)%, (kpuTUYeCKME TOKM) I, ,,=04 51 . Hom 1 ggg177 %269,9 99.66.6.15;
6.6.17; 9.6.6.19; 9.6.6.21;
9.6.6.22
Ter2 HopmuposaHHbi unkn 1 wam 2 | 1, ,=0451, 1  +£20 1 9.6.6.1; 9.6.6.2; 9.6.6.6;
(6.6.1.5)*, (KpUTMYeCKMe TOKK) I, ,=021 ... 1 ggg 177 %g g 19 9966% ;?
9.6.6.22 '
Ter3 HopmupoeaHHbld umkn 1 vam 2 | I, =021, .n 20 1 9.6.6.1; 9.6.6.2; 9.6.6.6;
(6.6.1.5)*, (KpuTUYECKME TOKM) 1, ,,=0,05 Io’ oM 1 ggg 177 992 g ?9 99%% 15;
21;
9.6.6.22
OP1 OrtknioueHme (B ycnoemsax paccor- | [, . =0,075 1 +20 3 9.6.6.1; 9.6.6.2; 9.6.6.7;
nacosaHus as) ’ 9.6.6.10; 9.6.6.13; 9.6.6.19;
9.6.6.22
OP2 Linkn BO v oTknioveHune (B ycno- | I, =0,25 Io, om -0 1 onbiT BO| 9.6.6.1; 9.6.6.2; 9.6.6.6;
BUSX paccornacoBaHus gas) +10 2 onbita Of 9.6.6.7; 9.6.6.11; 9.6.6.13;
9.6.6.19; 9.6.6.22
Tiph | OTknwoyeHne (B ycnoeusx opHo- | I, = 1, on -0 1 9.5.5.7; 9.6.6.1; 9.6.6.2;
thasHoro K3) +5 9.6.6.7; 9.6.6.12; 9.6.6.22
T2ph' | OTknioyeHue (B ycnosusix aosoiHo- | I, ,, = 0,87 I, -0 1 9.6.5.8; 9.6.6.1; 9.6.6.2;
0, HOM
ro K3 Ha 3emnio) +5 9.6.6.7; 9.6.6.12; 9.6.6.22
T2ph” | OsyxnoniocHoe oTkmiouenne AnA | I, = I, on -0 3 9.6.5.8; 9.6.6.1; 9.6.6.2;
BblKNOYaTeNnen ¢ ayroracutenb- +10 9.6.6.7; 9.6.6.12; 9.6.6.22
HbIMW YCTPOCTBAMMU BCEX MONIO-
cos B ofLweM koxyxe
L90 HopMuposaHHbii uukn 1 unn 2 | 1, =09 [ -0 1 9.6.5.2; 9.6.5.6; 9.6.6.1;
O.H 0, HOM
(6.6.1kg))* (B ycnoBusix HeyaaneH- +2 g g g123 g g661(‘3‘, 9966661;
HOro ;9.6.6.19;
9.6.6.21; 9.6.6.22
L75 HopmupoearHbii umkn 1 unm 2 ( [, =0,75 [ +5 1 9.6.5.6; 9.6.6.1; 9.6.6.2;
0, HOM
(6.6.1.5)* (B ycnoeuax Heypanex- 9.6.6.6; 9.6.6.7; 9.6.6.13;
Horo K3) 6.6.6.14; 9.6.6.19; 9.6.6.21;
9.6.6.22
L60 HopmMuposaHHbii uukn 1 unm 2 (1. =061 +8 1 9.6.5.6; 9.6.6.1; 9.6.6.2;
O.H 0, HOM
(6.6.1.5)* (B ycnosuax Heypanex- 9.6.6.6; 9.6.6.7; 9.6.6.13;
Horo K3) 6.6.6.14; 9.6.6.19; 9.6.6.21;
9.6.6.22

* BolkntovaTtenu, npeaHasHadeHHble AnA AlMB, ncnbiTbiBAOTCA B HOPMUMPOBAHHOM LWKNe 1; BbKNOYaTenu, He
npeaHasHaveHHble ANA ATB, UCNbITHIBAIOTCA B HOPMMPOBAHHOM LIMKNE 2; BbIKMIOYATENM, ANA KOTOPLIX rapaHTUpyeT-

CA BLINOMHEHWE HOPMUPOBAHHOTO Liukna 1a npu 1, UCNbITLIBAIOTCA B pexxuMe 100s B HOPMUPOBAHHOM LuKne 1a.

, HOM?
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9.6.6.6 Mpu BeInonHeHun peskumos T10, T30, T60, T100s, Terd, Ter2, Ter3, OP2, L90, L75, L60 aonyckaetcs
nponyckaTb onepavymn BKINIOYEHNS C COXpaHeHWeM HOPMUPOBaHHLIX MHTEPBANOB BpeMeHW Mexay onepauusamm
OTKMIOYEHMUS.

Ecnm yka3aHHble B LMKrnax onepawmi uHTepBaarbl BpeMeHN HEBO3MOXHO BbiAepXaThb Mo YCroBuamM paboTbl
ncnbiTaTeNbHOM YCTAHOBKM M OHM He BNWSIIOT Ha paBoTy BhiKNioyaTens, To aonyckaeTcs ux ysennyeHue. MNpu atom
B NPOTOKOJIE UCTIbITaHWI NPUBOAAT 3HAYEHWUSI MHTEPBArioB M 060CHOBaHME BO3MOXHOCTH MX YBEMWYEHUS ANS UC-
NbITYEMOro BbiKnovaTens.

9.6.6.7 MNpw ucnbiTaHMsIX BO BCEX PEXMMAX, YKa3aHHbIX B Tabnuue 22, kpome pexima T100a, B 4acTy Toka
OTKIIOHYEHUA AOMKHBI BbITb COBRoAeHbI creayiolme TpeboBaHus (B AONONHEHME K COBMIOAEHWIO YKa3aHHbIX B
Tabnuue 22 oonyckoB Ha 3HaUYeHMe Toka, namepeHHoe no 9.6.3.3):

a) 3HadeHue B AomkHO 6bITb He 6onee 20 %;

6) 3Ha4YeHWe NepUoaNYECKON COCTaBNSIOLLIE TOKA KOPOTKOTO 3aMblKaHWUS UCTIbITaTeNbHOM Lienu (Npy BKNo-
YEHHOM BbIKNOYaTerne) B MOMEHT, COOTBETCTBYIOLLMIA MOMEHTY noracaHus OCHOBHOM Ayrv (NPpy TPEXNONIOCHbIX
UCNbITaHUAX — B NEPBOM racsiLLeM Ayry nosnioce), B CBA3U C 3aTyXaHUeM 3TON COCTaBNAIOLLE AOIMKHO BbITb He
mMeHee 90 % 3Ha4YeHNs ToKa B MOMEHT NpeKpaLLeHUs CONPUKOCHOBEHNSA AyroracuTESNbHbLIX KOHTAKTOB.

9.6.6.8 Ucnbitanuio B pexxume T100a nogeepratoT TONbKO Boiknovatenu c B, > 20 %.

HonyckaeTcs, 4ToBbl B 04HOM U3 OnepaLuii 3Toro pexxkuma 6uino f < B,,, ecnu cpegHee 3HaveHuve B B Tpex
onepaumsix He MeHee B, .

9.6.6.9 VcnbITaHus Npu KpUTUHECKNX ToKax B pexxnumax Ter, Ter2 n Ter3 npoBoaaTea B TOM cnyYae, ecnu e
oaHom m3 pexxnmos T60, T30 nnn T10 MuHMMansHoe Bpems Ayrv yBenuunsaeTCsl NO CPaBHEHMIO C COCeaHUMU
pexxumamu Ha 10 mc unm 6Gonee.

Peximm Ter1 BINOMHSAIOT NPy YBENUYEHUN MUHUMANbHOTO BPEMEHM AyTU Ha yKa3aHHOE 3HaYEHNE B PEXU-
mMe T60; pexxum Tcr2 — npu yBennM4yeHnn MMHUMansHOro BpeMenu ayrm B pesxume T30; pexxum Ter3 — npu
yBenn4eHN MUHUMarbHOro BpeMeHmn Ay B pexiime T10.

3HayeHnsa BO3BpaLLaloLEerocs HanpsbkeHns npuHumaliot no 9.6.4.5, napametpsl NBH B pexume Ter1 —
Takue xe, Kak B pexxume T60, B pexxnume Tcr2 — kak B pexxume T30, B pexxume Ter3 — kak B pexxkume T10.

9.6.6.10 UcnbiTanna B pexxme paccornacosanmns dpaz OP1 gonyckaeTca He NpOBOAUTD, €CNW ANS BLIKIIO-
YaTtens He TpebyeTcs npoBeaeHWe UCNbITaHU B pexvme Tcr3.

9.6.6.11 B pexxume OP2 npw BbinonHeHwWn Lykna BO Tok BKMIOYEHWSA AOMKEH ObITb CUMMETPUYHBLIM, TO €CTb
BO3HMKaTb B MOMEHT, KOrla MrHOBEHHOE 3Ha4YeHMe HanpshkeHUA nepea, BKNoYeHnem coctaenset He meHee 0,85
ero amnnuTyabl. Anepuoandeckas CocTaBnsaioLLasn Toka oTknoueHn B aomkHa 6biTb He 6onee 20 % B onepaum-
AX OTKIMIOYEHWSA U He HopmupyeTcs B Lukne BO.

9.6.6.12 UcnbiTaHuam B pexxume T1ph nogsepraiot Buikniovatenu ¢ U,,,,, 2 110 kB, nmetoLme obLumn npu-
BOf, Ha TPU Monioca. McnbiTaHWs BLINONHAIOT HA KpaiHeM nornioce, PacnonoXXeHHOM C MPOTUBONONOKHON CTOPOHDI
OT npueoAa. McnbiTaHna MOryT He NPOBOAUTLCA, €CAW HA 3TOM NONIOCE NPOBOANIUCH UCTIbITAHWA BUaa A2 B
pexxume T100s. MapameTpul MBH ansa atoro pexkuma npueeaeHsbl B Tabnuue 19.

WcnbiTanuam B pexxume T2ph' noasepraloT BoikniodaTeny ¢ Uy, < 35 kB. Tok oTknioveHns aorkeH 6biTb
0,87 I, uou- NMapameTpbl NMBH npuseaeHb! B Tabnuue 20.

WcnbiTannam B pexxvime T2ph” noasepraloT BbiknoyaTenm ¢ AyroracutenbHLIMUA YCTPOMCTBaMU TpeX Nosio-
coB B obuiem koxyxe. Mapametpul MBH ana soikniodatenen ¢ U, < 35 kB npueenenbl B Tabnuue 20, aons
BbikmiodaTenen ¢ U,,,,, paBHbiM 110, 150 n 220 kB, — B Tabnuue 21.

Bpemsa oyrv npy ucnbitanusx B pexxiumax T1ph u T2ph aomkHO 6biTb He MeHee B, 1q0s + 7 MC, FAe B 1g0s —
MUHUManbHOe Bpema ayrv B peskume T100s (ana TpexdpasHbIX UCNbITAHUI — Ha NEePBOM racsLem nonioce).

Ecnu BbikniovaTenb NOABEPraloT UCMILITAHUAM B PesXuMax KOMMyTaLumn Kputuieckmx Tokos Terl, Ter2 nnun
Ter3 v ucnbiTaHuAaM B peskuMe ABYXNONIOCHOrO OTKNoYeHus T2ph"”, To OH A0MeH BbiTb AONONHUTENBHO UCNLITAH
Ha ABYXMOMIOCHOE OTKMIOHEHNE NPU KPUTUHECKOM TOKE.

Bosspalatolieeca HanpskeHne NPUHUMaIOT B cooTBeTCTBUM € 9.6.4.5. NBH npuHUmaloT B COOTBETCTBUM C
9.6.6.9, Ho 3Ha4veHns napameTpos MNBH u,, uy, U', 1, &, &, t' yBenuuusaioT B 1,153 pasa — ana BoikniovaTenen
¢ U,on <35 kB 1 B 1,33 pasa — ansa ebikniovatenei ¢ U,,,,, > 110 kB.

9.6.6.13 UcnbiTanuio B pexxumax OP1, OP2, L90, L75, L60 nogsepraioT ofMH NOAIOC (MK €ro YacTb —
cM. 8.1.2) Beikmiovatenen ¢ U, 2 110 kB, npnuem B pesxumax L90, L75, L60 — Tonbko BbiknovaTenei ¢
L, wom > 12,5 KA.

9.6.6.14 lMpw ncnbitannmn B pexxumax L90, L75, L60 B kauecTBe OTKNIOYAEMON KOPOTKO3aMKHYTON NINHUM
MCNonb3yeTcA BO3AYLIHAA UNN UCKYCCTBEHHAA fIMHNA.
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Mpw UCNbITaHNW ¢ BO3AYLLHOW NWHNER Ncnosb3yeTcs ogHa chasa MMHWK, 3a3eMreHHas B ToUKe, BbiIGpaHHOMN
TakK, YTOObl 3Ha4YEeHUe MHAYKTUBHOTO CONPOTUBNEHNA KOPOTKO3aMKHYTON FIMHUM X;, HA NPOMBILLSIEHHONM YacToTe (C
npeAenbHBIMU OTKNOHEHWAMM M0 9.6.5.6) 61110 paBHO 3HAYEHUIO, PAaCCHUTLIBAEMOMY Mo hopmyne

X =—LlH-p -—1_py
n ‘/E'Io. HOM p (14)

roe p pasHo 0,9; 0,75unn 0,6 ana pexxumos L90, L75 unn L60 (Tabnuua 22) cooTBETCTBEHHO.

Ase apyrve ¢asbl OTCOeAMHAIOT OT NUTAIOLLMX LLIKH, a 3a3eMneHne 3Tux a3 AoNyCcKaeTCA B TOHKaX, pacno-
FIOKEHHbIX MO OTHOLLEHMIO K UCNILITYEMOMY BbIKMIOHATENNIO He 6nvke TOUKW 3a3eMneHns OTKMioMaeMon ¢asbl.

CocpenoToyeHHasa eMKOCTb 060pyA0BaHNS, NPUCOEANMHEHHOTO B Havarie OTKIMIo4aeMOo NIMHWUK (TpaHcdop-
MaTop TOKa, KOHAEHCATOPbI CBA3W, ASNUTENW ANA OCLMMNOrpacupoBaHNA HANPSDKEHWS U T. 1), He A0SMKHA NPeBbl-
watk 1000 n®. AKTMBHOE CONPOTUBAEHNE AMHUN HE HOPMUPYIOT.

Mpw Ucnonb3oBaHNMM UCKYCCTBEHHOW SIMHWUK €€ CXeMa U NapaMeTpbl PeaKTopoB, KOHAEHCATOPOB M PE3NUCTO-
POB, 3 KOTOPbIX OHA COCTOMT, A0MMKHbI GbiTb NOA0BPaHbI Tak, 4TOGLI NepexoaHbLIe NPOLIECCHI BOCTPOU3BOANMUCH
BO3MOXHO Brvoke K TeM, KOTOpble OnpeaensiioTcsl HOPMMPOBaHHLIMY NapameTpaMmn NMMHUKM No 6.6.3.6.

WcnbitTanus B pexxnme L60 06a3aTernbHbI TONBKO B TOM Crydae, €Cl MUMHUManbHOE BPEMS YTy, NONyYeH-
HOe B pexiMe L75, npeBbiliaeT MUHUMarbHOE BpeMs Aiyri, nonydYeHHoe B pexxume L90, He MeHee yeM Ha 10 Mc.

9.6.6.15 Mpwn TpexnoniocHbIX ncnbitaHusx suaa A1 B pexxumax T10, T30, T60, T100s, T100s(b), Ter1, Ter2,
Tcr3 MOMEHT noaaYy MMMYSbCa Ha 3MEeKTPOMAarHUT OTKIMIOYEHNS B KXKAOM NOCcneayoLem OTKMIoYeHUN CMeLLLaeT-
€Sl OTHOCUTENbHO hasbl TOKa paHee Ha 40 aneKTpU4eckux rpaaycos.

9.6.6.16 Mpwu TpexnoniocHbIX ucnbiTaHusx B peskuMe T100a AomkHbI GbITb BEINOMHEHBI CrieayioLLme ycno-
BUS:

- HOPMUPOBaHHOE 3Ha4YeHNe aneproanNvECcKoi COCTaBMAIOLLEN TOKA A0MKHO UMETL MECTO N0 OQHOMY pa3sy
B K&XAOM U3 TpeX Noniocos;

- 0 KpaiiHen Mepe OAMH pa3 HOPMUPOBAHHOE 3HAYEHNE anepuoanHecKon COCTaBAAIOLLIEH TOKA AOMKHO
MMeTb MECTO B NOMIOCe, racswem ayry nepsbiM Npy HaMbonbLeM BpEMEHU ropeHnusa Ayr1 B 3TOM NOJIOCE;

- N0 KpaWHew Mepe 0AMH pa3 HOPMUPOBaAHHOE 3HaYEeHNe anepuoAN4ECKO COCTABNSAIOLEN TOKA OOMKHO
UMeTb MECTO B NMOTIOCe, racALLeM Ayry nocne yarmHeHHon 60nbLUIO NonyBosHbI TOKa (B NOMOCE, racAwem ayry
He nepBbIM), NpY HanGorbLLIEM BPeMEHW Ay B 3TOM nostoce.

[nga aToro gomKHa NPUMEHATLCA NPUBEASHHAN HKe NpoLieaypa perynupoBaHns MOMEHTOB MHULIMMPOBA-
HWS TOKa KOPOTKOrO 3aMblKaHNs U NoAa4Yy KOMaHabl Ha 3NEeKTPOMarHuT OTKMIOYEHMS.

B nepBoM 3a4eTHOM OrbITe YCTaBKK HA cpabaTbiBaHne BKMIOYAKOLLLEro annapaTa 1 UCNbITYEMOTO BbIKIiova-
Tens AOMKHbI 06eCnevnTb BLINOMHEHNE CreayoLLMX YCIOBUIA:

- TpeByemoe cogepxaHue anepmoan4eckon CoOCTaBNAOLLEN B OOHOM U3 a3 B MOMEHT pa3MbIKaHUs KOHTaK-
TOB MOMoCa;

- NOMIOC C HOPMUPOBAHHBLIM COAEPXKaHNEM anepnoanYeCcKon COCTaBNAIOLLEN racuT Ayry nepsbiM nocne
60nbLUOV NONYBOMHbLI TOKA UNW racuT Ayry nocne yarMHeHHON NonyBorHbl TOKa, ECIN OH SIBMSIETCA OOHUM U3
ABYX MOMNIOCOB, racALMX Ayry nocneaHMMu.

Bo BTOpOM 3a4€THOM OMbITE MOMEHT MHULIMMPOBAHWS TOKa CMeLLaeTcs paHee Ha 60 anekTpuyeckux rpagy-
COB, @ KOMaHAa Ha OTKIMIOYEHNE UCMBITYEMOTO BbIKMOYaTeNs CMeLLaeTcs:

- Ha 130 anekTpn4ecKnx rpagycos paHee, eCnv B NepBOM OMbITe NOMIOC C HOPMUPOBAHHBIM COAEPKaHNEM
anepuoan4ecKo CocTaBnAIoLLEN Noracun Ayry nepebIM nocne 60MbLLON NONYBOMHbI TOKa;

- Ha 25 aneKTpu4ecKnx rpadycos paHee, eCriv nomoc ¢ HOPMUPOBAHHLIM COAeP)KaHNeM anepuoaNYeCKon
COCTaBnAwoLLeN Obin O4HNM 13 ABYX NOMKOCOB, racALLMX Ayry NOCReaHUMU, U noracun ayry nocrne yanuHeHHoM
MOMyBOSHbI TOKA.

B TpeTbeM 3a4€THOM OrbITE MOMEHT UHULIMMPOBAHNA TOKa CMeLLaeTcs paHee Ha 60 anekTpuyeckux rpagy-
COB OTHOCUTENbHO BTOPOTO ONbITa, @ KOMaHAA Ha OTKMIYEHNE UCTbITYEMOrO BbIKNIOYATENsA CMeLLaeTCs OTHOCK-
TENbHO BTOPOro OnbITa:

- Ha 130 aneKTpu4ecknx rpafycos paHee, €Crnv BO BTOPOM OMbITe NOMOC C HOPMUPOBAHHBLIM CoOAePXKaHUeM
anepuoan4yecKoi CoCcTaBnAIoLLIEN Noracun Ayry nepebIM nocne 60MbLLON NONYBOMHLI TOKa;

- Ha 25 aneKTPUYEeCKnX rpaaycoBs paHee, €Crv Bo BTOPOM OMbITe NOMOC C HOPMUPOBAHHbLIM COAepXaHeM
anepuoaunyeckoi cocTaensioLLen bbin O4HAM U3 ABYX MOMIOCOB, racALMX Ayry NOCneaHnMK, U noracun ayry
nocne yaAnMHEHHOM NOMYyBOSHbI TOKa.
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[Ans oGecneveHns TpebyeMol B HACTOsILLLEM NYHKTE HAaCTPOWKM MOXET NoTpebosaTbCs yBenuieHune obLlero
Jucna onbIToB. Mocne WecTy ONbITOB pa3pellaeTca NPoBeAeHE PerynnpoBKU U 3aMeHbl 4acTeln NCNbITYEMOro
BbIKMIOYaTEnNs..

Mpadhnyeckoe n3obpaxeHne Tpex 3a4eTHbIX ONLITOB NPUBEAEHO Ha pucyHke 10.

K, OTH. eql. PasMblKaHWe KOHTaKTOB

g

\/
0,07 0,08 0,09 0,10
Bpewms, ¢

DALLS oaa
ctonovnon

Mepeas onepauus

Pa3amblkaHWe KOHTAKTOB

Tok, oTH. ea.
1,5
i
0 ‘
0,5 0,01
-1,0-
-1,5
-2,0-

0,09 0,10
Bpems, ¢

Bropas onepauus

g
~

, OTH. eq. Pa3MblkaHMe KOHTaKToB

008 009 0,0

Bpems, ¢

oooooo,m

TpeTbs onepauus

PucyHok 10 — PerynuposaHie MOMEHTOB MHULMMPOBAHWS TOKa N PasMblKaHWUsi KOHTAKTOB OTHOCUTENbHO a3kl Toka
Mp1 TPEXMONCHOM OTKIIOYEHUM Toka B pexume T100a

Ecnv npueeaeHHan npoLeaypa UCMbITAaHUA He MOXET BbiTb BbINOMHEHA U3-3a XapaKTePUCTHUK BbIKNOYaTens,
TO YMCIO OMNbITOB AOMKHO ObITh YBEMUYEHO U B PE3YNETaTe UX BhINOMHEHMS NMOKa3aHo, YTO NPU UCNbITAHWSAX NOAY-
YeHbl HanGornee TAXenble yCroBus PaboThl BuIKMOYaTEnNs.

9.6.6.17 MNpwn ogHONONIOCHBIX UCNbITAHUAX BUAa A, Bhiknovatenem ¢ U, < 35 kB B pexxiumax T10, T30,
T60, T100s, T100s(b), Tcr1, Tcr2, Ter3 MOMEHT pa3MbIKaHNA KOHTAKTOB HACcTpauBaloT CreayoLwmuM obpasom.

MepBoe OTKMIOUEHWE BLIMOMHAKT NPU MUHUMANLHOM BPEMEHU ayru f ., (B MunnucekyHaax). Ans
onpefenexns f, y,, NPOBOAAT CEPUI0 ONbITOB CO CMELLEHNEM MOMEHTa NoaYyy KoMaHb! Ha OTKMIoHEeHWe OTHO-
CUTENBHO OTKNIOYAEMOro TOKa CTYNEHSAMM MO 18 aMneKTpu4ecKkmx rpagycos.

BTopoe oTknioueHne BLINOMHAKT MPU MaKCUMArbHOM BPEMEHN AYTN {; \a (B MUNucekyHaax). Bpems
tq, maker MC, ONPEAEnsIoT no hopmyne

t,q, MaKc 2 t,q, wn 7!3' (15)

TpeTbe OTKMIOYEHNE BLINOMHSIOT NPU CPEAHEM 3HAYEHNN BPEMEHW Ayru t, ., (B MunnmncekyHaax). Bpems
t, cp, MC, OMpeaensoT no hopmyne

+1

a, an) / 2. (16)

bop = (ty, mare

MoMeHT nogaqy KomaHabl Ha OTKMIOYEeHNE B TPETLEM OMbITE CMELLAEeTCA MO CPaBHEHMIO CO BTOPbLIM OMbITOM
OTHOCMTENbHO (hasbl TOKA NO3KeE HA 75 ANEKTPUHECcKX rpadycos (x 18 anekTpuyecknx rpasycos).
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Mpaduueckoe U3oBpaxeHne Tpex 3a4ETHBIX OMbITOB NPUBEAEHO Ha pUCYHKe 11.

Tok, OTH. eal-
15 Pa3sMbikaHue KOHTaKTOB
1,0
05 /\ /\ /\
0 ; {
05 0,01 0,03 /0,04 ,05 /0,06 07 008 009 0,10
' Bpems, ¢
-1,0
-1,5
Mepsasn onepaums npu &, ..,
Tok, oTH. efl.
1,5 Pa3MblkaHWe KOHTaKTOB

1,0
05 /\ /\

0 } { |
05 0,01 0,02 0,03 /0,04 ,05 /0, 06 ,07 0 08 0, 09 0,10
1’0 | Bpewms, ¢

-1,5

Bropasn onepauus npu &, ¢

Tok, oTH. eA.
1,5 Pa3MmblkaHMe KOHTaKTOB

1,0
05 /\ /\

0 t } : |
05 0,01 0,03 /0,04 ,05 /0,06 ,07 /0,08 0,09 0,10
1’0 Bpewms, ¢

-1,5

TpeTbs onepauus npu L

PucyHok 11 — PerynupoBaHvue MOMeHTa pa3MblkaHWUA KOHTAKTOB OTHOCUTENbHO ¢hasbl TOKa MPY OAHOMOMIOCHOM OTKNIO-

YEHMN CUMMETPUYHOTO ToKa B pesxumax T10, T30, T60, T100s, Ter1, Ter2, Ter3 sbikniouatenamm ¢ U, ,, < 35 kB

9.6.6.18 INpn 0gHONOMIOCHLIX MCMbITAHUAX BUAA A, BbiknioHatenen ¢ U,,,, < 35 kB B pexxkume T100a MOMeHT
pa3MblkaHNA KOHTAKTOB HAacTpavBaloT creaytoLnMM obpasom.

B nepBoM 3a4eTHOM OnbITe OTKMIOYEHNE AOMKHO NPOU3ONTM B KOHLIE MAnon NOMyBOSHbI MPY MUHUMArNbHOM
BpemeHun ayrn t, ., (B MunnucekyHaax). na onpeaenenvs t, ,,, NPOBOASAT CEPUIO ONLITOB CO CMELLIEHUEM
MOMeHTa nogaqy KomaHabl Ha OTKMIoYEeHNE OTHOCUTESBbHO OTKNIOYAEMOro ToKa CTyrneHAMU no 18 anekTpuieckunx
rpagycos.

BTopoe oTKnio4YeHMEe BLINOMHAIOT NPU MaKCUManbLHOM BpeMeHU Ay by yae (B Munnucekynaax). Bpemsa
{1, maxe, MC, ONpeaensioT no oopmyne

t,q, MaKc = tq MUWH + At1 2171 (1 7)

rae At; — anuTenbHOCTb 60rbLUIOK NONYBOMHLI TOKA.

MaweHve oyrn MOXeT MMeTb MEeCTO KaK B KOHLIe 6OMbLLION NOMYBOMHbI, Tak U B KOHLE cneayloLlei 3a Hen
Manomn NonyBOSHbI TOKA.

TpeTbe OTKMIOYEHNE BLINOMHAIOT NPU CPEAHEM 3HAYEHWUN BpEMEHW Ay L, ., (B MMNNucekyHaax). Bpemsa
{y, cp» MC, ONpeaensioT no hopmyne

tA, cp = (t,q, maxc T tp,, MVIH) /2. (18)

MaweHne ayru MOXeT MMETb MECTO KaK B KOHLIE 6OMbLLION NOMyBOMHbI, TaK U B KOHLIE Crieflylollen 3a He
Mariomn NONyBOFHbL.
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padomyeckoe nsobpaxeHne Tpex 3a4eTHLIX ONbITOB NMPUBEAEHO HAa PUCYHKE 12.

Tok, oTH. eq.
2,0
1,5 PasMblkaH1e KOHTaKToB
1,0
0,5
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! lMepeas onepaumns npu t,
Tok, oTH. ef.
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Tok, OTH. ef,.
2,0
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0,5
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TpeTbs onepauus npu t,

PucyHok 12 — PerynupoBaHne MOMEHTOB MHULMUPOBAHUA TOoKa U paSMbIKaHMH KOHTaktoe npwv OAHOMONIOCHOM OTKNHO-

yeHuu Toka B pexxume T100a Bbikniowatenamm ¢ U,,,, < 35 kB

Mpw ncnbiTaHUAX OMKHBI ObITb BINOMHEHBI CAEAYIOLLME YCITOBUS:

- MWK TOKa B MOCMNEOHIO MOMyBONHy AoMmkeH cocTaensatb OT 90 % A0 110 % pacyeTHOro 3Ha4eHus;

- ANUTENbHOCTb NOCNeaHeN NoMyBOMHbI A0MMKHA cocTaBnaTb 0T 90 % A0 110 % pacyeTHOro AN 4aHHOTO
peXunMa 3Ha4YeHUS.

MpumeyaHune— [Ona BolkNoyaTenein, npeaHasHaueHHbIX ANs Lenei reHepaTopoB M CUHXPOHHBIX KOMNeHca-
TOPOB, NpoLeaypsbl UCTILITAHWIA NPU KOMMYTaLWN TOKOB KOPOTKOrO 3aMblkaHUs U NpU paccornacoBaHwm ¢as3 MoryT oTnm-
YyaTbca OT NpuBeAeHHbIX B 9.6.6.17 1 9.6.6.18 1 AOMKHbB! YKa3biBaTbCA B MPOTOKONAX UCMbITAHUA.

9.6.6.19 Npn 0QHONOMIOCHBIX UCTIbITAHUAX BUAOB Ay, Az n A, Bbikmiovatenen ¢ U, = 110 kB B pexxumax
T10, T30, T60, T100s 1 T100s(b), Ter1, Ter2, Ter3, OP1, OP2, L90, L75 1 L60 MOMEHT pasMbikaHWUA KOHTaKTOB
HacTpauBatoT crefytoLnm ob6pa3oMm.

MepBoe OTKNIOYEHWE BLINOMHAIOT MPU MUHUMArbHOM BpPEMEHW Ay i .., (B MunnucekyHaax). Ana
onpeaeneHns t, ,, NPOBOAAT CEPUIO ONbITOB CO CMELLIEHMEM MOMEHTA NoAa4y KOMaHAbl Ha OTKNIoYeHMe OTHO-
CUTESBHO OTKIMIOYAEMOTrO TOKa CTYMEHSMU NO 18 3neKTpuyecknx rpagycos.

BTopoe oTKnoueHne BLIMOMHSAIOT NpY MAKCUMArbHOM BPEMEHN YT {; \a . (B MUNNNUCEKyHaax). Bpems
{0, mare: MC, ONpeaensioT no hopmyne

to, mare 2 b, + 9,0. (19)

TpeTbe OTKIIOYEHNE BLINOMHAIOT NPU CPEAHEM 3HAYEHUN BpeMeHn Ay t, o, (B MunnucekyHaax). Bpems

t, ¢o» MC, OnpegensioT no hopmyne

A, cp?
ta, op = (b, ware * £, ) / 2. (20)
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Ipadbnyeckoe nsoBparkeHne TPex 3a4eTHbIX ONbITOB NPUBEAEHO HA pUCYHKe 13.

Tok, OTH. ea.
1,5 - PasMblkaHWe KOHTaKTOB

1,0
0,5 ] /\ /\ /\

0 t {
0,5 0,01 0,02 0,03 0,04 0,05 0,06 0,07 0,08 0,09 0,10
404 Bpewms, ¢

-1,5-

Mepeas onepauus Npu &,

Tok, OTH. ea.
1,5

1,0

0 } |
0,5 0,01 002 0,03 0,04 0,05\ 0,06 0,0 008 009 0,10
104 Bpewms, ¢

-1,5-

Pa3MblkaHVe KOHTaKToB

Bropas onepauus npu £ yacc

Tok, OTH. ea.
1,5
1,0
0,5

: : /\ /\ :
0,5 0,01 0, 02 0,0 0,04 0,05 0 08 O, 09 0,10
-1,0 Bpewms, ¢

-1,5

Pa3MblkaHWe KOHTaKTOB

TpeTbs onepaums npu f, cp

PucyHok 13 — PerynupoBaHue MOMeHTa pa3mblKaHUs KOHTaKTOB OTHOCUTENbHO (ha3sbl TOKa NPU OAHOMOMIOCHOM OTKNIO-
YeHUM CUMMeETpUYHOro Toka B pexxumax T10, T30, T60, T1008, Tert, Ter2, Ter3, OP2, L90, L75, L60 ebikniouyatenaMun
cU, ,2110kB

HOM —

9.6.6.20 Mpwu ogHONOMIOCHBIX UCMbITAHUAX Buaa A, BbikmiovaTtenen ¢ Uy, = 110 kB B pesxume T100a mo-
MEHT pa3MbIKaHUs KOHTaKTOB HacTpauBaloT B COOTBETCTBUM € 9.6.6.19, HO MakcumanbHOe BpeMA Ayrn onpeae-
na0T No doopmyrne

tn, maxe 2 by, wun + At = 1,0, (21)

rae Aty — AnNMTeNbHOCTb 60MNbLLION NONYBOMNHBLI aNepUoaN4ECcKOro ToKa.

Mpadhmueckoe nzobpaskeHne Tpex 3a4eTHbLIX ONbITOB MPUBEAEHO Ha pUCYHKe 14.

9.6.6.21 Bce 0AHONOMIOCHBIE UCMbITAHNA BUAOB A2 — A7 BbiKknovaTenen ¢ MakCuMarbHbIM BpeMeHeM
aym meHee 30 MC B pexxMmax, ykaszaHHbIX B Tabnuue 22, kpome pexxumos T100a, OP1, OP2, T1ph, T2ph, Heo6-
XOAMMO AONOSMHUTL UCTILITaHUAMM B onepaumm O, 4Tobbl CyMMapHOE YMCIO OTKIIOYEHWIA B KXKAOM PEXUME Gbino
He MeHee LLeCTV Npu NpubnusnTensLHO paBHOMEPHOM pacnpeaeneHnuM BpeMeHn oyri B AuanasoHe oT MUHUMarb-
HOro 0 MaKCUMarbHOrO.

9.6.6.22 HanpspkeHue Ha uenu ynpaBneHnst OTKRIOYeHNEM UNn BKIIOYEHWEM NOAAETCS, Kak NpaBuio, Noc-
ne nosiBfeHUs ToKa B UCTbITAaTENbHON LIENW.

C uenbio Nony4yeHnst HaUGOSbLUNX BO3MOXHBIX A5 AAHHOMO UCMbITATENBHOTO CTEHAA 3HAYEHMI TOoKa U
HanpsiKeHWs1 B MOMEHT pa3MbIKaHWS KOHTAKTOB A0MYyCKaeTCA nofaBaTh HanpsbkeHWe Ha Lienb YNpasneHust OTKIo-
YEeHWEeM C onepexeHMeEM OTHOCUTENBHO MOMEHTA NOSIBMEHUS TOKa (OnepearoLLas kKoMaHaa, Ha OTKITIoYEHWE) Npu
YCNOBUK, 4TO NPOBEPEHA CNOCOBHOCTL BLIKNIOYATENA OTKNIOYATLCA MOCNe NogaYM KoMaHabl 6e3 onepexxeHns.
Takas npoeepka MoXeT BbITb NpoBeaeHa NPY NOHWKEHHOM HaNPSXKeHUN B UCNbITATENBHON LIenu.

9.6.6.23 Npu HeobBXxoaNMOCTH onpeaeneHns BO BPEMS UCTbITAaHWUM rpaHuL, NPOCTPAHCTBA, MOHU3NPOBAHHOTO
BbIXIOMHbLIMW razamMu, NPOBOASALLME 3KpPaHbl, COEANHEHHbIE C 3eMMeit Yepes NNaBKyo BCTABKY, COCTOALLYIO 13
MeOHOMN NpoBonoku guametpoM 0,1 MM 1 AMIMHON A0 5 CM, NOMELLAIOT B MECTAX, YKa3aHHbIX U3rOTOBUTENEM.
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Tok, OTH. en.
2,0
1,5
1,0
0,5

PasMbIKaHWe KOHTAKTOB

08 008 0,10
Bpems, ¢

0 : : : : : :

054 001 002 003004 00N\_06 007
1,0
15—

Mepsas onepauusi npu &, .

Tok, OTH. en.

2,04
Pa3MbIKaHWe KOHTAKTOB

S AWAWARA

054 001 002 0057004 0,0\ _/b.06 0,0N_/008 009 0,10

1,0 Bpems, ¢
-1 ’5 -

Bropas onepauus npu £, \a.c

Tok, OTH. en.
2,0+

1,5
1,07 7
0,5

0 : : . . :
054 0,01 002 O 03\/ 0, o4 0 os\j) 06 0 o?\/é,os 0,09 0,10

1,0 Bpemsi, ¢
-1,5-

PasMbikaHWe KOHTaKToB

Tpetbs onepauus npu t,

PucyHok 14 — PerynmposaHme MOMEHTOB UHULUNPOBAHUA TOKa N pa3MblKaHNA KOHTAKTOB Npu OAHOMNONIOCHOM OTKNO-

yeHun Toka B pexumMe T100a Bbiknodatensmm ¢ U, ,, = 110 kB

JonyckaeTcs npUMeHeHWe pyrnx yCTpORCTB, CUrHaNM3npyowmx 06 aneKTpu4eckom coeanHEeHUN akpaHa
C BblKMo4aTenem.

9.6.6.24 BuiknodaTtenu, MetoLmne HU3KOOMHbIE LLYHTUPYIOLLIME PE3UCTOPbI, MOTYT HE UCMNbITLIBATLCS B TEX
pexxnumax, A KOTOPbIX B pe3ynbTaTe 000CHOBAHHOMO aHanu3a u pacyeTa KpMBOM BOCCTAHABNNBAIOLLLETOCH Ha-
NpSKEHWNS (C Y4ETOM MOSHOMO CONPOTUBIIEHNSA PE3UCTOPOB) YCTAHOBIEHO, YTO UCMBITAHUSA B 3TUX peXXMMaXx SBMsi-
oTcA Bonee nerkMMu, Yem UcnbitTaHns B pexxume T100s.

9.6.6.25 lNpu ncnbiTaHUKM BbIKMOYaTENEN C LUYHTUPYIOLLIMMUN pe3ucTopaMm AONYCKAeTCA, €Cnu 3TO HeobXo-
ANMO NO YCIOBUSIM UCMbITAHWS:

- OTKMoYaTh M BKMOYaTh (48 Pe3NCTOPOB ABYXCTOPOHHEro AEWCTBUS) TOK Llen pe3McTOpoB APYTUM anna-
paToM, a iyroracuTeNbLHOE YCTPOWCTBO 3TOM LieNnu (WK OTAENUTENb) UCNBITbIBATb OTAENBHO — B 3KBUBANEHTHbLIX
YCROBUSIX KOMMYyTaLUK;

- UCMbITBLIBATbL PE3UCTOPLI HA TEPMUYECKYIO CTONKOCTL (BbiAEPKMBAEMOE KONMUYECTBO OnepaLmii, LIMKIOB,
WHTEepBarbl BpeMeHW MeXay HUMW) He Ha BbIKNoYaTene, a OTaefNlbHO — B 3KBMBANEHTHLIX YCINOBUSIX MO HArpeBy.

MeToamKa yka3aHHbIX UCMbITAHUIA HACTOALLMM CTaHAAPTOM He YCTaHaBNMBAETCA U A0MKHA ObITh yKka3aHa B
nporpaMmax UCNbITaHWUIA.

9.6.7 CMHTeTHYECKUE UCNbITaHUA

9.6.7.1 CnHTeTMYeCkne CxeMbl C HANOXXEHWEM TOKa Ha BCMOMOraTesbHbIN NN UCMBITYEMbIN BeIKIOYaTernb
OOMKHBI COOTBETCTBOBATL CrEAYOLUM YCIOBUAM UCTIbITAHWIA:

- YacToTa HaNOXeHHOro Toka AoMKkHa ObiTb B AMana3zoHe oT 250 go 1000 Ny, no BO3MOXHOCTU Grnke K
500 Ny,

- Bpems T, MKC, OT MOMEHTa noracaHuns oy BO BCIOMOraTeNsHOM BbIKIoYaTene 40 MOMEHTa noracaHus
Ayr1 B UCMbITYEMOM BbIKIoHaTene AOMKHO COOTBETCTBOBATL YCNOBUSM:

52



FOCTP 52565—2006

T
200 <1, STh'

1,<500, (22)

rae T, — nepvof konebaHui Toka NOBLILLEHHON YaCcTOThI (ANA BapUaHTa HANoXeHWs TOKa Ha BCMOMOraTenbHbIN
BbIKMo4aTesb NPMHUMAETCA YacToTa MPU ero Pa3OMKHYTOM COCTOSIHUM), MKC;
- pacyeTHasi CKOpPOCTb NOAX0AA TOKA K HYAIO:

: U
di - A ,/ .
|dt oo 314 |1+ sz Un, 2-1,,, (23)

T
rae U, — cpeaHee 3Ha4eHWe HanpsbkeHNA Ha ayre 3a BpeMs OKono b [0 MOMeHTa noracaHusa ayrm (6e no
A 40

ocuMnnorpamMMe onbiTa);
U, ,— HOpMMUpoBaHHOE BO3BpaLLaloLweecs HanpspkeHue no 9.6.4.5;
1, ,, — HOpMWPOBaHHasA Neproanyeckas COCTABMSIOLLAA TOKA OTKMIOYEHUS (CM. Tabnuuy 22).
HencTBuTensHan CKOPOCTbL NOAXOAA TOKA K HYMIO B MOCHEAHWUI NONYNepuos ropeHns iyrv (cpegHee 3Have-
HWe 3a BPeMA OKONo % MKC B KOHUE nonynepuoaa Toka) He AomkHa 6biTb Hke 95 % pac4eTHON CKOPOCTH.
HonyckaeMoe noBbiLLEHNE 3TON CKOPOCTU HE HOPMUPYIOT, OIHAKO €CNN OHa NpeBbILLaeT 110 % pac4eTHOro 3Ha-
YeHus, TO Ha TaKoe NoBbILLIEHUE AOMKHO BbITb NONYYEHO cornacue N3rotoeuTens (paspabotunka);
- BO3BpaLLaloLLEeecs HanpshkeHUe MOXeT UMETL hopMmy:
a) 3aTyxaloLLei IKCTIOHEHTbI;
6) nepeMeHHOro CMHYCOMAANBLHOTO HaNPSKEHUS;
B) KOMOMHMPOBAHHOIO HaNPSXXEHWUA, COCTaBMSAIOLLME KOTOPOro COOTBETCTBYIOT YKa3aHHLIM B nepe-
Yncnenusax aju 6).
BosepallatoLeecs HanpshxkeHne cneayeT npuknaabisaTh B TedeHue 0,1 ¢; ero 3Ha4yeHue B MHTepBarne Bpe-
MeHM 2,5 MC OT Ha4ana npoLiecca BOCCTAHOBIMEHUSA HaMNPSHKEHUS AOMKHO ObITb He MeHee 95 % HopMUpYeMOro, a

3aTeM NoAAepMBaTLCA N0 BOMOXHOCTM GNU3KNM K 3Ha4eHNI0 v2/ 3 U, ,, He AoNYyCKas YMEHbLUEHWS €ro Hke

0,5 v2/3 U, p-

9.6.7.2 VicnbiTaHne no aTany 2 AByx3TarnHbIX UCMbITAHWIA B COOTBETCTBUM € 9.6.5.4 npn HeoBXoaAUMOCTH
AonyckaeTcs NpoBOAMTb B CUHTETUYECKMX CXeMax C MocneaoBaTenbHbIM UK NapannenbHbiM HanoXeHneM Ha-
NPSXeHNs (BMECTO CXEMbI C HANOXEHUEM TOKa) NPpU 3ana3fblBaHNM MOMEHTa BKIIOYEHWUS KOHTYPaA NOBLILLEHHOTO
HanpsieHUa OTHOCUTENBHO HyNA ToKa He Bonee YeM Ha 10 MKC, NpuyeM no KpalHel Mepe ABa onbiTa U3 Yncna
NpoBeAeHHbIX B KaXA0M UCTbITATENIbHOM PEXMME AOMKHbI ObITb NOMyYeHbI NPy 3anasabiBaHMK He Bonee Yem Ha
3 MKc.

B cuHTETUYECKUX CXemax ¢ nocneaoBaTenbHbIM HANOXEeHUEM HanpskeHUs (MCTOYHMK NOBbILLIEHHOrO Ha-
NPSXKEHNA NOAKNIOYEH napannenbHO BCNOMOraTefibHOMY BLIKNIOYATENMIO) BCIOMOraTenbHbIN BhikniovaTenb Aos-
eH ObITb LWYHTUPOBAH KOHAEHCATOPOM, EMKOCTb KOTOPOro A0CTAaTOYHa NSl pa3BUTUS paspsaaa npu npo6oe ncnbi-
TYeMOro BbIKNIoYaTENA, a MOMEHT NOAKMIOYEHNA KOHTYPa NOBLILLEHHOTO HaNpskeHNs [OImkeH BbiGupaTbes Ta-
KMM, 4TOObI uckaxkeHue dhopmil NMBH Ha ucnbityeMoM Bbikniovatene 6bu1o MUHUMAaNbHLIM.

9.6.7.3 Mpun ncnbiTannax 8 onepaummn O npu B < 20 % Hanbonbluas aMnNAMTyaa Toka 3a BpeMs Ayrv He
[OMmKHa NpeBbIWaTh aMNAMTYAy nocneaHero nonynepuoga 6onee yem Ha 30 %; aMnAMTyQHOE 3HAYEHWe ToKa B
nocneaHi Nonynepuoa n ANMTENLHOCTL NONYNEpPUoAa ACMKHBI BbiTb He MeHee 90 % HOPMUPOBAHHLIX U pacyeT-
HbIX 3HAYEHWIA.

9.6.7.4 Npwn ncnbitaHusx B onepaumm O npu B > 20 % namepeHue B 3aMeHSIOT U3MepeHneM aMnnuTyaHoOro
3HaYeHus TOKa B NMOCNEAHWIA nonynepuoa, KoTopoe AOMKHO GbITb He MeHee 90 % pacyeTHOro. [nMTeNbHOCTbL
nocrnegHero nonynepuoaa Toka nepes noracaHveM Ayryu AomkHa GbiTe He MeHee 90 % pacyeTHOro 3HaYeHws,
YUMTBIBAIOLLIETO BMSIHWE anepuoanyeckoi COCTaBnsAIoLLEN ToKa.

PacyeTHble aMnnnTYAHbIE 3HAYEHUA TOKa B nocnegHuii nonynepwon, I, OTHECEHHbIE K aMNANTYOHOMY

3HAYEHUIO HOPMUPOBAHHOTO TOKa OTKMIOYEHUS J2 I, ., v ANMUTENBLHOCTN NOCNEAHNUX Nepes, raleHnem ayru
nonynepuoaoB Toka Af npueeneHbl B Tabnuue 23.
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OaHHble TabnuLbl 23 COOTBETCTBYIOT CTAHOAPTHOMY CIly4alo 3aTyXaHus anepuoau4eckon COCTaBnsIoLLEi
TOKa C NMOCTOsIHHOM BpeMeHn T =45 Mc, npeactaBneHHOMY Ha pyucyHke 3. B Tabnuue 23 yuteHo Bpems ieCTBUSA
3awmnTbl 10 Mc.

Ta6nuya 23 — AMNNUTYAHOE 3HaYeHVe TOKa M ANUTENLHOCTL Monynepuoaa nepen
raweHnem ayru

Momrepuon rrer ot LG, | st
BonbLion t 12,5 1,51 13,6
12,5 <1, ,<33,0 1,33 12,5
33,0<t, ,<535 1,21 11,5
Manbin b o125 0,36 55
12,5<t, <330 0,59 7,0
33,0<t, ,<535 0,74 8,5

B cneumanbHbIX criydasx no 6.6.2 amnnutygHble 3Ha4eHUst Toka U ANUTENbHOCTY NOCNEeQHEro nonynepuo-
[a cornacyroTca C 3aKa3dMKOM M YKa3bIBAOTCA B TEXHUHECKNX YCIOBUSAX N MPOTOKONAX UCMbITAHUIA.

9.6.7.5 MNpwu ucnbitaHusx B onepaummn O nontoca (aneMeHTa nonioca) BelkovaTerns Heo6XoanMO BbINOMHATL
TpeboeaHus 9.6.6.15 — 9.6.6.20 no perynnpoBaHnio MOMEHTOB Pa3MbIKaHUS] KOHTAKTOB.

Pe3ynbTat KaXxaoro onbiTa CHUTAIOT NOMOXUTENbHBIM, ECIN ralleHne Ayrv Nnpon3oLurno 6e3 ee UcKyccTBeH-
HOFO NPOASEHNS UMK MPKN €€ NPOANEHNN HA OAMH UK ABa Nonynepuoaa.

9.6.7.6 Ecnv Npu ncnbITaHWm BbIKMoYaTens, CHabXeHHOro HU3KOOMHBLIMU LLIYHTUPYIOLLIMMU PE3UCTOPaMM,
n3-3a HeJOCTaTOYHOW MOLLIHOCTW UCTOYHMKA HAaMPSKEHNSt He MOTYT BbITb NONYy4eHbl HEKOTOpbie TpebyeMble napa-
MeTPbl BOCCTAHABNMUBAIOLLEroCs HamnpsikeHUs, cneayeT nocrne NPoBeAeHUA 3TUX UCNbITAHUN AONONHUTL UX UC-
MbITaHNEM, NPN KOTOPOM NMBO Pe3UCTOPbI OTCOEANHAIOTCA OT BbIKNIOYATENS, a K COOTBETCTBYIOLLMM TOYKAM CUH-
TETUYECKOMN CXEMbI MPUCOEONHSIIOTCA Pe3nCTOpPbl, NoAoGpaHHbIe Tak, YToGbl BOCCTaHABNMBAIOLLEECH HAMpPSBKeHUe
Ha BblKnovaTene 6bino He HUke HOPMUPOBAHHOTO € YHETOM €r0 UCKAXEHWUA LUYHTUPYIOLLMMWN PE3UCTOPAMM BbIK-
novyaTtens, Nn6o pe3ncTopbl NOACOEAUHSIIOTCS K BLIKMIOYATESIO HE HEMOCPEACTBEHHO, a Yepes nocsieqoBaTesibHO
COEAVHEHHbBIE C HUIMW KOHIEHCATOPbI A0CTAaTOYHO GOMbLLON EMKOCTU, MO0 C NPUHATMEM APYIUX MEP, NO3BONSIO-
LUUX AOCTUTHYTb TOW Xe Lienu.

9.6.7.7 3anasabiBaHve B NOAKMIOYEHUM KOHTYPa TOKa B CUHTETMYECKUX CXeMaX 11l UCTIbITaHus B onepa-
umsx B n BO He gomkHO npeBbiwath 200 MKC OT MOMEHTa Npobosi NpoMeXyTKa Mexay COnMKaloLLMMUCS KOHTaK-
Tamu.

9.6.8 UcnbiTaHUA NO YAaCTAM

9.6.8.1 UcnbiTaHnAM MO YacTAM AONycKaeTcs NnoAsepraTb BbIKNIOYATENWU, COOTBETCTBYIOLLME CReayIoLLnM
TpeboBaHuAM:

a) UCNbLITYEMbIE YacTu NOAIoca BbiKNioyaTens (0TAeNbHbIE paspbiBbl, PYNbl PAa3pbIBOB, MOAYIN) AOMKHbI
6bITb ASHTUYHDI NO POpMe, pasmepaM 1 XapakTepucTukam paboTbl MEXaHN3Ma; OTNINYATLCA MOTYT OTAESNbHbIE
AeTann n yCTPoMCTBA, He OKa3blBaloLLMe BIIMSHUSA Ha AiyroralleHue;

6) KOHTaKTbI BO BCEX pa3pbiBaXx Monoca BbiIKMovaTens A0MKHbI NPAaKTUYECKN OIHOBPEMEHHO Pa3MbIKaTbCsl
Npy OTKNIOYEHNM N 3aMbIKaTbCA NPY BKNIOYEHUU (Hambonbluas pasHyLa BO BPEMEHU MOMEHTOB pa3MbiKaHNs nnv
3aMblKaHWA pa3pbiBa, cpabaTbiBaloLWEro nepabiM, U pa3pbiBa, cpabaTbiBaOLLEro NOCNEAHNM, He A0MKHA NPeBbl-
watb 0,0025 ¢);

B) €Cnu1 B BbiKMioyaTtese nogaya (nUTaHue) Ayroracsilero cpeacTsa ocyLecTBAseTCA OT BHEWHEro no
OTHOLLIEHWIO K pa3pbiBaM UCTOYHMKA (HanpuMep nogaya cxaToro Bo3flyxa B HeHanoMHEHHbIX MOCTOAHHO BO3AY-
XOM BO3/1YLUHbIX BbIKAIOYATENAX UMN MEXAaHUYECKM CO34aBaEMbIil MOTOK Macria B UMMYSbCHBLIX MACASAHbIX BblK-
niovaTtensx), To NUTaHWe BCeX pa3pbiBOB AOMKHO OCYLLLECTBAATLCA NPaKTUYECKN OAHOBPEMEHHO MOEHTUYHBIM
cnocobom;

r) BO BpeMs BbiMONHEHWS BbIKMoYaTeENeM KOMMYTaLMOHHbIX OnepaLmnii He A0MKHO ObITb B3aMMHOIO BUAHUA
pa3pbIBOB ApYT Ha Apyra Yepes ayroracsilyio cpeay Unu nyTem 3NeKTpoMarHUTHbIX BO3AENCTBUI; B YACTHOCTH,
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He A0SKHbI YNy4LLaTbCs YCnoBus BbiGpoca NpoayKTOB ropeHns Ayrv n3-3a OTCYTCTBUS Ayr1 B APYrMX paspbiBax
1 NUTaHNE UCMbITYeMOro pa3pblBa (rpynbl pa3pbiBOB) CPEACTBaMM ralleHns yri;

A) NIOHN3NPOBAHHbIE BbIXIOMHbIE Fra3bl UMW Napbl He AOMKHbI BbIBPachIBATLCA Tak, YTOGEI OHW MOITIN BAUATL
Ha paGoTy COCEeAHMX Pa3pbIBOB UMW Bbi3blBaTb YACTUYHOE UMK NMOSHOE NepeKpbITUE BhIKNOYaTeNs.

9.6.8.2 BuiknioyaTtenu, y KOTopbix TpebosaHue 9.6.8.1, nepeuncneHue r) He BLINONMHAETCA, AONycKaeTcs
UCMbITbIBATH NO pa3pbiBaM NpU YCroBWUM NPOMYyCKaHUA ToKa Yepes BCe BAMSIOLME APYT Ha Apyra pa3pbiBbl U C
nogaYei HOPMUPOBAHHOTO BOCCTAHABNMBAIOLLErOCA HANPSHKEHNUS TOMBKO Ha UCMbITYEMbIV pa3pbis (rpynny pas-
pbIBOB). B 4acTHOCTH, NPpU UCMbITAHUN B CUHTETUYECKUX CXEMaX MOZYNSA C ABYMS pa3pbiBamMu 4ONYCKAeTCH NCTbl-
ThiBaTb OAMH PaspbIB, Nponyckas TOK Yepe3 oba paspbiBa, NPY UCNONb30BaHUKM BTOPOTO pa3pbiBa B KA4YeCTBe
BCMOMOraTefnibHOro BbIKMoyaTerns (OTKMoYaloLLEero yCTPOUCTBA).

B Tex cnyyasx, korga He BbiNofHeHb! Apyrve Tpebosanus 9.6.8.1, NcnbiTaHUs No YacTaAM AONYCTUMBbI, €CIn
Ha OCHOBaHWM NpeaBapUTENbHO NPOBEAEHHBLIX MCCIEN0BAHWI BhIKINOYaTENem ¢ AyroracutenbHbIMK YCTPOcTBa-
MW aHaNOrMYHbIX KOHCTPYKLIMI U 060CHOBAHHOIO aHanvaa ycroBuii COBMECTHOW paboThl OTAENbHbIX YacTel
nontca yCTaHoOBNEHO, YTO NPU 3TOM YCNoBUSA paboTbl UCNbITYEMOI YacTh Nonoca He obneryaioTcs.

9.6.8.3 Hanps»keHune, npu KOTOPOM AOIMKEH UCNBITLIBATLCA Pa3pblB (rpynna pa3pbiBOB UK MOZYMb), ycTa-
HaBnmBaeTcs NyTeM 060CHOBaHHOrO aHann3a ycrosuini COBMECTHOW paboTbl OTAENbHLIX Pa3pbiBOB (rpynnbl pas-
PbIBOB) UM HA OCHOBaHWK NpeABapUTENbHO NPOBEAEHHbLIX UCCIEA0BaHUI BhIKMOYaTeneii ¢ AyroracuTenbHeIMM
YCTPONCTBaMM aHaNorM4HOM KOHCTPYKLIMK.

Mpw OTCYTCTBMM TAKOro aHanmsa unu npeasapuTenbHOro UCcneaoBaHns ykaszaHHOe HanpshkeHue Aonycka-
€TCs onpeaensiTb Ha OCHOBAHNW Pe3yrbTaToB U3MEPEHNS CTaTUYECKOro pacnpeaerieHns HanpsHKeHNs Mexay pas-
pbiBaMu (rpyrnnamm paspbiBoB, MOOYsSIMK), NIPOU3BEOEHHOrO NPpY 3a3eMIeHNM OOHOMO U3 BbIBOLOB BbIKAlOYaTENs
(npv noo4epenHOM 3a3emneHnn 060X BbIBOAOB, €CMN Pa3PbiBbl PACTONOXEHbI HECUMMETPUYHO OTHOCUTENBHO
3eMnn), Npu4eM NPUHATOE ANA UCTIbITaHUS 3HAa4YeHNe HaNPsHKeHUS AOMKHO ObITb HE HUXE HANPSKEHUA, NpUxoas-
Lerocst Ha Hanbornee Harpy>eHHbI pa3pbIB (rPYNMNy pa3pbiBOB MW MOAYIb) Npy Hanbonee HeGNaronNPUATHOM
crny4ae 3a3eMneHus BblBoaa.

[ns pexvMa HeyaaneHHbIX KOPOTKUX 3aMbIKaHWUI pacHeT M n3MepeHnsa pacnpeaeneHua HanpsXkeHns
[OIMKHBI BbITb BEINOMHEHbI NP NPUAOXKEHUWN HAMPSDKEHNS KaK CO CTOPOHDBI IMHUK, TaK U CO CTOPOHbBI UCTOYHMKA.
[ns vcnbITaHWi NPMHAMAIOT HanBonbLLEeE 3HAaYEHNE HaNPSHKEHNA Ha Pa3pbiB, NONyYEHHOE NPU NPUNOXKEHUU Ha-
NPSXEHNA CO CTOPOHbI FIMHNM.

Mpw pacyeTax crieayeT y4uUTbIBaTb 3aBOACKME AOMYCKN HAa 3HAYEHUS LLYHTUPYIOLLIUX EMKOCTEN U PE3UCTO-
posB.

Ecnu BbikniovaTenb MMeeT aKTUBHbIN AeNUTenb HanpshkeHns ¢ conpoTueneHneM He 6onee 1000 OM Ha
pa3phbIB, TO M3MEPEHNE pacnpeaeneHnsa HanPKeHNs AONyCKaeTCA He NPOBOAMTDL, a paccyMTaTh C y4eTOM Hanbo-
nee HeGNaronpuATHOrO BO3MOXKHOTO COOTHOLLEHUS CONPOTUBIEHWI MPY AONYCKAEMbIX OTKIMOHEHUSAX MX 3HAYEHUN.

9.6.8.4 VicnbiTaHnsa No YacTAM HEKOTOPLIX TUMOB BhIKMIOYaTeNein, HanpuMep C HECKONbKUMM paspbiBamn
OyroracuTenbHbIX YCTPOWCTB B 06LLEM KOXYX€e, HE0BX0AUMO AOMNONHUTL UCTILITAHMEM, MOATBEPKOAIOLLIMM OTCYT-
CTBMWE NEPEKPLITUA NO MOHU3UPOBAHHLIM BbIXIOMNMHBLIM ra3am Npv AENCTBUN BCEX pa3pbiBOB.

9.6.9 UcnbiTaHuAa ANA NOATBEPXKAESHUA HOPMUPOBAHHOIO pecypca No KOMMYTaLUMOHHOM CNoco6-
HOCTH

9.6.9.1 ina noaTBepXAeHNA HOPMUPOBAHHOTO pecypca BhIKMoYaTensi No KOMMYTALIMOHHON CTOAKOCTU NPo-
BOJAT UCTIbITAHMWSA NPV TOKE, A5l KOTOPOro U3roTOBUTENEM HOpMUpyeTCst pecypc. KonmuecTBo OTKIIOYEHWI U BKITIO-
YEHWUI ToKa IOMKHO BbiTb HE MEHEE HOPMUPOBAHHOTO. BKnioueHWs U OTKNIOYEHNS OMYCKAETCS BbINOMHATL KakK
OoTAenbHbIE onepaLmmn UM Kak COCTaBHYIO 4acTb PasnUYHLIX LIMKNOB onepauyin. MMHMMansHoe BpeMs Mexay
onepaLmsiMn 1 LIMKINaMy ycTaHaBnueaeT U3rotToBuTeb.

B 3aueTHOe uncno onepaumii AN NOATBEPXAEHUS HOPMMPOBAHHOTO Pecypca NO KOMMYTALIMOHHOW CTOMKO-
CTW MOTYT BbITb BKIMIOYEHbI ONepaLu, BLINOMHEHHbIE NPY HOPMUPOBaAHHOM Toke No 9.6.6.1, ecnu Mmexay oTaenb-
HBIMM PEXMMaMM UCTIbITAHUIA U NOCTIE HUX He NPOBOAWINNCH PEMOHTHbIE paboThl. [ina noaTBEpXAEHNUS HOPMUPO-
BaHHOro pecypca npu 1, ,,o, B Crydae cobrniofaeHns ykasaHHOrO YCNoBMS MOTYT GbiTh 3a4TeHbl OMbIThI B peXMMax
T100s, T100a, L90.

9.6.9.2 UcnbitaHna npoBoAAT NPY HOMUHAINBHOM HaNPSHKEHUU Ha 3aXXUMaX Lienen ynpaBreHus, HOMUHanb-
HOM [aBNeHUN B NHEBMATU4ECKMX M MHEBMOMMAPABIMYECKMX YCTPOMCTBAX NPMBOAA U B BO3AYLUHLIX BbIKMOYaTe-
NSAX, HOMUHANBHOM YCUMU NPY>KUH NPYXMHHOIO NpMBOAA.

Mpw ncnbiTaHKsX ra3oBbIX BbIKMoUYaTENen NoTHOCTDL (MPMBEAEHHOE K HOpMarbHON TeMnepaTtype AaBneHne
rasa) omkHa GbiTb B AManasoHe MexKay BEPXHWUM 1 HKHWUM AO0NYCTUMbBIMW 3HAYEHUSIMU HOPMUPOBAHHOW NAOTHO-
CTH 3anornHeHusi (HOPMMPOBAHHOMY, NPUBEAEHHOMY K HOPMaribHOWM TeMnepartype AaBNEHUIO 3aroNHEHNs ) rasa.
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OpHako nocneaHni onbIT B CEPUM UCTBITAHNI HA PECYPC A0MMKEH BhINOMHATLCA NPU HANPSKEHUW HA 3aXKN-
Max Lienen yrnpasneHus, 4aBfeHnn B MHEBMATUYECKNX U NHEBMOTMAPaBNNYECKUX YCTPONCTBAxX NpUBOLA U B
BO3AYLUHBIX BLIKIIOYATENAX, YCUITUU NPYXXUH NPY>KUHHOTO NpUBOAA, NAOTHOCTY ra3a B ra3oBbiX BbIKMOYaTENsAX B
cooTteeTCcTBMM € 9.6.2.5.

9.6.9.3 CpeniHee BpeMs Ayru 3a BCIO CEPUIO UCMbITaHUIA A0IMKHO ObITb HE MeHee CpeHero BpeMeHu aym B
3a4eTHbIX OnbITaxX NPy AaHHOM Toke 1Mo 9.6.6.1.

9.6.9.4 3Hav4eHns BO3BpaLLAIOLLIErOCs HAMNPSPKEHNS U HaNpskeHUs nepen, BKIMIoYEHNeM YCTaHaBNMBALOT No
9.6.4.519.6.4.9 cy4yeTom ykazaHnih 9.6.7.1 1 9.6.8.3. MNMepexogHoe BOCCTaHaBNMBAIOLLEECA HanpskeHne —
no 9.6.5.3.

9.6.9.5 [lonyckaeTca B 3a4€THOE YNCNO OnepaLmi Ans NoATBEePXAEHNA pecypca NO KOMMYTALMOHHON CTOW-
KOCTM BKIIOYATb He3a4EeTHbIE OMbIThl IPU CUHTETUYECKNX UCTIBITAHNSIX, ONepaLymy NMPY NMOHKEHHOM HaNPsHKEHUN U
Apyrue HesadeTHbIE ONbITbl OCHOBHBIX UCTIbITAHNIA HA KOMMYTALIMOHHY0 cNocoBHOCTL No 9.6.6.1, ecnu BeINonNHe-
Ho TpeBoBaHune 9.6.9.3 Kk cpeaHeMy BpeMeHu Ayrn. OgHako NOCNEeAHWUI ONbIT B CEPUM UCTbITAHUIA [OMKeEH BbiTb
BbINOSHEH Npn cobrnioaeHnmn TpeboBaHnin 9.6.9.4.

9.6.9.6 [lonyckaeTca npu onpegeneHnm pecypca yumTbiBaThb OMNbIThl NPU APYFUMX 3HAYEHUSAX TOKa OTKIoYe-
HUS UMW BKIIOYEHWSA, €CIIM N3rOTOBUTENEM OnpeaeneHa 3aBUCUMOCTb I0NYCTUMOTO YMCHa OTKIMIOHEHWUIA UK BKMHO-
YeHWUI OT ToKa.

9.6.9.7 TpeboBaHuMs K NCNbITyeMOMY BbIKNIOHATENIO Nepes HaYanom UcnbITaHUIA, BO BPEMSA UCTILITAHWIA U
nocne Hux — no 9.6.2.

9.7 UcnbiTaHMe Ha KOMMYTaLMOHHY CNOCOBHOCTL NPU €MKOCTHBLIX TOKax

9.7.1 Beikniovatenu ¢ U,y 2 110 KB UCNbITEIBAIOT HA OTKMOYEHNE N BKIIOYEHNE €MKOCTHbIX TOKOB He-
Harpy>eHHbIX BO3AYLUHbIX IMHWIA.

Buikniovatenu, npeaHa3Ha4YeHHble At KOMMyTaLWmn TOKOB OAMHOYHBIX KOHAEHCATOPHbIX 6aTapei, A0KHbI
MPONTM UCMbITaHUS B 06beme, NPeayCMOTPEHHOM HAaCTOSILLIMM pa3fenomM.

MeToabl UCMbITaHNI BbIKNoYaTENen, yCTaHOBMEHHbIX B LIEMAX COCTAaBHbIX KOHAEHCATOPHbIX 6aTapen, Ha-
CTOSILLIMM CTAHOAPTOM He paccMaTpUBalOTCS.

HcnbITyeMblit BbIKMOYATENb A0MKEH COOTBETCTBOBATL TpeboBaHnsaM 9.6.2.1 — 9.6.2.4. UcnbiTaHWA BbIKNO-
YaTens no 4acTsaM — B COOTBETCTBUM C 9.6.8.

9.7.2 \CTOUHWK NUTaHNSA OOMKEH COOTBETCTBOBATL Creaylowmnm TpeboBaHusaM:

a)uJacToTa Toka — B AnanasoHe (50 £ 4) u;

6) nocne OTKIMIOYEHUS TOKA HaNPsbKeHNE He [OMKHO N3MeHATbCA Bonee YeM Ha 2 % Npu UCMILITAHUSX B
pexume 1 (cM. 9.7.9.21n9.7.10.2) n 6onee yeM Ha 5 % — Npu UCNbITAHUAX B peXUME 2;

B) TOK KOPOTKOIO 3aMbIKaHUS UCTOYHUKA HE AO0MKEH NPEBbLILLIATH HOMUHASBHDIN TOK OTKNIOHYEHNA BbIKNoYa-
Tens;

r) napameTpbl MBH He gomkHbI ObITh XXecT4e HOPMUPOBaHHLIX And pexxuma T100s;

A) KPUBasi EMKOCTHOTO TOKa He UCKaXKeHa “Ype3MepHO BbICLLIMMW rAPMOHUKAMMU: OTHOLLIEHWE AENCTBYIOLLErO
3HaYeHWs1 TOKa K IEACTBYIOLLIEMY 3HAYEHWIO OCHOBHON rAapMOHWKM AOMKHO 6bITh He Bonee 1,2, B Te4eHne nonyne-
puoaa TOK He AOIMKEH NPOXOAMTL Yepe3 Hymnb 6onee oaHOro pasa.

Ecnu no TeXHNYECKMM BO3MOXKHOCTSAM UCNBbITATENBHON YCTAHOBKM TPeGoBaHMs NO nepevncnenmio 6) He
MOTYT ObiTb BbIMOMHEHbI MPY HOPMUPOBAHHOM TOKE, AONYCKAETCS KOMMYTUPOBATL TOK MEHBLLIETO 3HAYEHUSA, €CnN
npu 3TOM He 0bneryaloTcs YCrnoBus UCNbITaHWNA.

9.7.3 INpu ogHoasHbIX NaGopaTOPHLIX CNBITAHNAX OAMH U3 BLIBOLLOB MCTOYHUKA NUTAHWA AOSMKEH BbiTb
3a3emrneH. [lonyckaeTcs 3a3eMneHne Apyrov TOUKM CXembl, eCrin 3To TpebyeTcs no ycnoeuio obecneveHns npa-
BUIbHOTO pacnpefeneHns HanpskeHna Mexay pa3pbiBaMu NoMnioca BuikniovaTens.

[Mpu TpexdpasHbIX UCTILITAHUAX HENTParb NCTOYHWUKA MUTaHWA A0IMKHa BbITb 3a3eMneHa. UMnepaHc Hyneson
nocnenoBaTernbHOCTU CXEMbI HE AOMKEH NpeBbIAaTh UMMNeaaHc NPSIMOK nocneaoBaTenbHOCTH Gornee YeM B Tpy
pa3a; Ansa KoHAEeHCcaTOPHbLIX 6aTapen ¢ N30MMPOBAHHON HEMTPArbIO 3TO TpeboBaHUe HE NPEABLABNAIOT.

9.7.4 ConpoTnBneHne yTevek eMKOCTHOW Harpy3ku BMECTE C NOACOeANHEHHBIM K HEW M3MepuTenbHbIM 060-
pynoBaHUeM A0MKHO BbITb AOCTATOYHO BLICOKMM, YTODbLI CHDKEHME HANpshKeHWS Ha BbiKniovaTterne B pesynsraTte
cTeKaHusA 3apaaoB 3a Bpems 300 MC Nocne OKOHYaTENbHOIO ralleHns Ay He npesbiwano 10 %.

9.7.5 MNpu ncnbiTaHUAX Ha OTKMNIOYEHNE HEHArPYXEHHBIX BO3AYLUHbLIX FIMHWIA MOTYT UCMOMb30BaTbCA Crie-
AyioLme BO3MOXHOCTU NpeACTaBNEeHUA €MKOCTHOW Harpy3Ku:

a) Npu TpexdasHbIX NCNbITaHUAX AONYCKAETCA UCMOMNb30BaTh NapannenbHO COeANHEHHDBIE NMHWK, a Takke
3aMeHATb pearbHble TpexdpasHbie NMMHNM NONTHOCTBIO MW YaCTMYHO KOHAEHCATOPHLIMK BaTtapesMu; pesyrnsTUpYIo-
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LLLasi EMKOCTb NPSIMOW NOCNeA0BaTENbHOCTN AOMKHA BbITb NPMBNU3UTENBHO B f1Ba pasa 6onbLue eMKOCTHN Hyne-
BOW NocnenoBaTenbHOCTY;

6) Npy OAHONOMIOCHBIX UCTILITAHNAX B TpeXda3Hol cxeme Age hasbl IMHUW NPUCOEANHSAIOTCA K UCTOMHUKY
HenocpeACTBEHHO, a TpeTbs hasa — Yepes UCNbITYEMbIN NONIOC BbIKNoYaTens;

B) NP1 OOHOMOJIOCHBIX TAaBopaTOPHBIX UCMbITAHWSAX pearibHble IMHUM A0NYCKAETCS NOMHOCTBLIO UK YacTUY-
HO 3aMeHATb KOHAEHCaTOPHBIMK BaTapesiMu, a Takke UCMoNb3oBaTb NapansenbHoe coeAMHEHNE NPOBOAOB OT-
AenbHbIX has MMHUK ¢ BO3BPATOM TOKa Yepes 3eMI0 U NPOBOAHNK.

Mpu 3aMeLLeHn AMHUM COCPeOTOUEHHON EMKOCTbIO NOCNeaoBaTerlbHO C EMKOCTBLIO MOXET ObiTb BBEAEH
pe3ncTop, CONPOTUBIEHNE KOTOPOTO HE AOIMKHO NPeBbILLATL 5 % €MKOCTHOrO CONpOTUBIEHMS.

9.7.6 VicnbiTaHns Ha OTKIIOMEHUE EMKOCTHBIX TOKOB A0NycKaeTCcA NPOBOAUTL MO CUHTETUHECKUM W APYTUM
NCKYCCTBEHHbIM CXeMaM, eCfiv NoKaszaHa BO3MOXHOCTb UX MPUMEHEHUS; 3TN CXeMbl U 060CHOBAHUSA UX UCNOTb-
30BaHNsA AOMKHbI BbITb NPUBEAEHBI B NPOTOKONAX UCTbITAHWA.

9.7.7 MNpw ncnbiTaHnaX B TpexdiasHblx cxemax (9.7 .5, nepeuncrneHns a) n 6)) MexxaynoniocHoe HanpskeHve
AOIMKHO BbITb HE MeHee U, .

Mpr 0aHONONIOCHBIX NABOPATOPHBIX UCTILITAHUAX HAMPSXEHNE Ha BbIKMoYaTerne HeNOCPEACTBEHHO Nepex,
€ro OTKMOYEHWEM A0MKHO BbITb HE MEHEee 3HaYEHNS, pacCHMTAHHOrO No doopMyrne

KUy /3, (24)

rae KoathULIMEHT K, paBeH:

1,0 — Npu UCNbITAHWSX Ha OTKIMIOYEHWE KOHAEHCATOPHLIX 6aTapel B cucTeMax C 3a3eMIIEHHOW HENTParbIo;

1,2 — nNpu UcnbITaHUSAX Ha OTKMIOYEHWUE HEHArPYXEHHbIX NNHUIA;

1,4 — NPV UCMIbITAHUAX HA OTKIMIOYEHWE KOHAEHCATOPHbIX BaTapei B cUCTEMaXx C M30NUPOBAHHOWN HEWT-
parnbio;

1,4 — NPV UCMNbITAHUAX HA OTKIMIOYEHNE HEHArPY>KEHHbIX IMHUIA NPU HANWYMKU KOPOTKOTO 3aMblKaHUS Ha
3eMnio B OHOM UNn AByX hasax.

Mpw UcnbITaHWAX BbIKMOYATENS NO YaCTAM HaNpsXeHne BIGUPatoT No HanBosee HarpyXeHHOM YacTH Nomnio-
ca BblKnoyaTens.

Mpw npoBegeHUN UCNbITAaHUIA HANPsKeHWE MPOMBILLMEHHON YaCTOTbI CO CTOPOHBI UCTOYHMKA NUTAHUA U NO-
CTOSIHHOE HanpshkeHWe Ha EMKOCTU creayeT noaaepxueaTtb He MeHee 0,3 ¢ nocne OTKNIoYEHNUA TokKa.

9.7.8 MNpu ncnblTaHMAX Ha KOMMYTaLMOHHYIO CNOCOBHOCTL NPU EMKOCTHBIX TOKaX NPOBOAAT onepauumn oT-
KIMIOYEHNUS UMW LIUKIbI BKIIOYEHNE — OTKIIOYEHNE.

Mepen npoBeaeHeM onepaumm BKMNIOYEHNS Ha EMKOCTU He A0IMKEeH OCTaBaTbCA 3apaa.

Mpu onepaunm BKNIOYEHNA TOK A0MKEH NOABMAATLCA NPY (hase HanpsbkeHUs, HaxXO4AWEenca B Anana3soHe
+ 15 aneKTpuUYecKnX rpagycoB OT MOMEHTA BPEMEHU, MPU KOTOPOM HanpsbkeHue NpUHUMAeT aMNAUTYAHOE 3Hade-
HWe (NP TPEXMOMNIOCHBIX UCMbITAHWSAX — B OIHOM M3 ¢ha3). Ecnv no ycrnoeusiM paGoThbl UCNLITATENBHON YCTAHOBKW
370 TpeboBaHWe He MOXET ObITb YAOBMNETBOPEHO, AOMYCKAETCA Nepes UCMbLITAaHUAMMW BbINOMHUTL AONOMHUTENBHO
Tpebyemoe Yncno oTaernbHbIX OnepaLuii BKIIOUYEHUS.

JonyckaeTcs BLINOMHATL ONepaLuy BKITIOYEHUS Ha TOK OTAEMbHO, YMCIIO onepaumnin — B COOTBETCTBUN C
Tabnuuamm 25 n 27, Nnpm 3TOM UCMbITAHWA B ONepaLmn BKIIOYEHUA OOMKHbI NPeaLleCTBOBaTb UCNbITAHNAM B
umknax BO, B KOTOpbIX onepaums BKIYeHUs BbiNonHsaeTcs 6e3 Toka.

9.7.9 UcnbiTaHuA BbikNo4aTenen knacca C2 (c oMeHb HU3KOW BEpPOSITHOCTbLIO MOBTOPHbLIX NPO-
60eB)

9.7.9.1 MNepea ncnbITaHNAMWN Ha OTKIIOYEHME N BKIMIOYEHNE €MKOCTHBIX TOKOB NPOBOAAT UCNBbITAHWUA BLIKMIO-
YaTtens Ha KOMMYTaLMOHHYIO CNOCOGHOCTL B peskume T60 (CM. Tabnuuy 22) unm BLINOMHSAIOT TPU OTKNIOYEHUA TOKA,
3HaYeHMe KOTOPOro AOMKHO ObITh He MeHee 0,6 1, ,qy. [PY OrpaHnyeHHbLIX BO3MOXHOCTAX UCNbITAaTENbHON yCTa-
HOBKM JONYCKAETCA NPOBOAUTD 3TV UCTIbITAHNS MPU NMOHMKEHHbIX 3HAYEHVAX BO3BpALLAIOWEroca U BOCCTaHABMNMN-
BaIOLLErOCH HaMNpPsKEHWI N HANPsPKEHWUS BKIMIOYEHUS. B npoMekyTke Mexkay BbINONHEHNEM 3TUX UCNbITAHUA U
UCMbITAHUAMMW Ha OTKIMIOYEHUE U BKIMIOHEHNE EMKOCTHBIX TOKOB HE A0oNnycKaeTcs npoBeaeHune paboT no o6enyxu-
BaHWIO UCMbITYEMOro BbikrtovaTerns. [lonyckaeTca CHUXEHNE AaBrneHns raza Ha Bpemsi NepeMeLLLeHNA BbiKnioya-
Tensi B APYryI0 UCTIbITaTENbHYIO Kamepy.

9.7.9.2 UcnbITaTenNbHLIE PEXUMbI U YCAOBUSA MPOBEAEHUSA UCMbITAHUA HA KOMMYTAaLUNIO EMKOCTHBIX TOKOB
npveeaeHsl B Tabnuue 24.
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Ta6nuua 24 — PexvuMbl UCNbITaHUIA BblkNtoYaTenen knacca C2

0,
Pexum HanpsbkeHue ueneit [aBneHue B Npusoae Tok, % HopmMpoBaHHoro Onepaumn U1 LUKNbI
UCMBITAHUIA ynpaBneHus U B Momiocax BMKOCTHOTO TOka onepaumii
OTKNIOYEHNS
1 MakcumanbHoe MuHumansHoe OT10 po 40 O
2 MakcumanbHoe HomunHanbHoe He meHee 100 OunBO v BO

9.7.9.3 ins yno6cTBa NpoBeAeHUs UCTbITaHNI A0NYCKaeTCA BbINOMHATL LMKbl BO npn nposeaeHWN Uchbl-
TaTenbHOro pexuma 1.

9.7.9.4 NMpwu onpegeneHnn MMHUMAarNbHOrO BPEMEHN OyrM MOMEHT Pa3MblKaHUSA KOHTAKTOB M3MEHSIeTCA OT
OnbITa K OMbITY CMHTEpBanamMmn NPUMepHO 6 SNEKTPUYECKNX rpagyCcoB. 3TU OMbITbl 3aCHUTLIBAOTCA NPU UCTIbI-
TaHWAX B COOTBETCTBYIOLLMX pEXMMAX.

9.7.9.5 Huecno onbiToB, MPOBOANMbIX NPU TPEXMOMIOCHBIX N OOHOMOMOCHBIX UCNbITAHUAX BbIKIIOYaTenemn B
pexxmMax 1 1 2, n nocneaoBaTenbHOCTL UX NPOBEAEHUS NMpUBEAEHLI B Tabnuue 25.

Tabnunua 25— Yucno onbiToB U NOCNeAoOBaTENLHOCTb UX npoeeaeHnsa Npu NCNbITaHNAX Ha OTKNIDYEHNEe €MKOCTHbIX
TOKOB BblknoYaTensamm knacca C2

OTtknoyeHue BO3AyLU- OTKNIOYEeHue KOHAEHCa-
Ee)KMM Cepus HbIX FIMHUA TOpHbIX GaTapei
cnbl- Ycnosus npoBefeHUs onbiToB
TaHuii OnbITOB| TPEeXNo- oaHono- TPEexno- oaHono-
niocHoe | miocHoe niocHoe MIOGHOE
1 2 3 4 5 6 7
1.1 4 -0 12 -0 4 -0 12 - 0O Mpu 0AHON NONAPHOCTU TOKA C MHTEpPBaNaMn ns-
MeHeHUA ¢asbl Toka B MOMEHT PasMblKaHUA KOH-
TaKToB OKONO 15 anekTpuyecknx rpapycos
1.2 6 -0 6 -0 6 -0 6 -0 Mpwu To# xe NONAPHOCTM TOKA, YTO U B cepum 1.1,
M MUHUManbLHOM BpPEMEHU Ayru
1.3 4.0 12 - 0 4.0 12 -0 Mpn nonsapHOCTM TOKa, NPOTMBOMNOMNOXHOW Ce-
1 puam 1.1 n 1.2, nuTepsanamMm wusMeHeHusa asbl
TOKA B MOMEHT pa3MblkaHUSA KOHTaKTOB OKONO
15 anekTpuyeckux rpaaycos
1.4 6-0 6-0 6-0 6-0 Mpwu ToM e NONAPHOCTU TOKa, YTO U B cepun 1.3,
N MUHUManNbHOM BPeMeHn Ayru
1.5 4 -0 12 - 0O 4.0 12 - 0 Mpn no6on NONAPHOCTN TOKa C MHTepBanamn
naMeHeHnA hasbl TOKa B MOMEHT PasMblKaHUA KOH-
TakToB OKONO 15 anekTpuyecknx rpagycos
2.1 4 - BO 6-0 4 . BO 12 - BO Mpwn ogHON NONAPHOCTU TOKa C UHTEpBanNamm 13-
" MeHeHusa ¢asbl Toka B MOMEHT pasMblKaHUA KOH-
6 - BO TakToB OKONO 15 anekTpuyeckux rpagycos — ans rpad
3, 5, 6 1 30 anekTpudecknx rpagycos Ans rpadbl 4
2.2 6 - BO 3-0 32 - BO| 42 .BO Mpw TOW e NONAPHOCTU TOKa, YTO N B cepumn 2.1 1n
" MWUHUManNbHOM BpeMeHu ayru
2 3.BO
2.3 4 - BO 6.0 4 . BO 12 . BO Mpwn NONAPHOCTU TOKa, MPOTUBOMONOXHOW Ce-
" puam 2.1 n 2.2, ¢ niTepsanamm nameHeHna dasbl
6 - BO ToKA B MOMEHT pa3MblKaHUA KOHTAKTOB OKONO
15 anekTpuyecknx rpapycos — ana rpag 3, 5, 6 u
30 anekTpunyecknx rpagycos ana rpadbl 4
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OrknioueHne Bo3ayLW- | OTknioueHUe KoHOeHca-
Pexum HbIX NIMHUA TOpHbIX GaTapei
Cepus
ucnbl- Ycnoeus npoBefeHUs OnbiTOB
Tanwir | ONBITOB| TPexno- | ofHono- Tpexno- ogHono-
niocHoe | miocHoe NIOCHOE NIOCHOE
1 2 3 4 5 6 7
2.4 6 - BO 3-0 32 -BO| 42 .BO Mpwu TOM e NONAPHOCTK ToKa, YTO U B cepun 2.3,
7] M MUHUManbLHOM BpeMeHu Ayru
2 3-BO
2.5 4 - BO 6 -0 8 - BO 12 - BO Mpun n60M NONAPHOCTU TOKa C MHTEepBanamu
7] M3MeHeHus basbl TOKa B MOMEHT pa3smblKaHWUs KOH-
6 - BO TakToB OKONO 15 anekTpuyeckux rpaaycoB

MpumMmeyaHune—O—onepauusa oTkNYeHNs; BO — uukn BkNioYeHWe — OTKNIOYEHHKE.

9.7.10 UcnbiTaHuA BbikNouaTenen knacca C1 (¢ HU3KOW BEPOATHOCTLIO MOBTOPHLIX NPo60eB)
9.7.10.1 UcnbiTaHnA NpOBOAAT HA HOBOM (BOCCTAHOBNEHHOM) BhikniovaTene 6e3 npeasapuTenbHbIX KOM-

My‘l’aLl,VIﬁ TOKOB KOPOTKOro 3aMblKaHUA.

9.7.10.2 UcnbiTaTenbHble PeXXMMbI U YCIOBUA NPOBEAEHUS UCTIbITAHUMA HA KOMMYTaLIMIO EMKOCTHbIX TOKOB
npvBeneHLI B Tabnuue 26.

Tabnuya 26 — PexuMbl ucnbiTaHui Beikniovatenen knacca C1

9 -
Pexum HanpsxxeHue uenen [NaeneHue B npusoge Tok, 8 % HopmMpoBaH Onepauun Unu LKL
UCnbITaHUA ynpaeneHus W B Nonlcax HOMo EMKOCTHOTO Toka onepavuii
OTKAKYEeHUsA
1 MakcumanbHoe HomuHanbHoe OT 10 no 40 o)
2 MakcumanbHoe HomuHansHoe He meHee 100 BO

9.7.10.3 nsa yno6cTBa NpoBeAeHWs UCTbITAHUMA AONYCKAaeTCs BbIMOMHATL Luknbl BO npu npoBeaeHnmn uc-
MbiTaTeNLHOrO pexuma 1.
9.7.10.4 Npwu onpeaeneHnn MMHUManNbHOrO BPEMEHMN AYr MOMEHT Pa3MbIKaHUA KOHTAKTOB M3MEHAETCA OT
ONbITa K OMbITY C MHTEPBANamMmn OKOO 6 SNEKTPUYECKUX FPaayCcoB. TN ONbIThbl 3aCHMTLIBAIOT NPU UCNbITAHUSX B
COOTBETCTBYIOLLMX PEXNMAX.
9.7.10.5 Yncno onbIToB, BbIMOMHAEMbIX NPU TPEXMOMIOCHBLIX 1 OAHOMOSMIOCHLIX UCMIBITAHUAX BbIKNOYaTENen
Ha OTKIMIOYEHNE HeHarpyXeHHbIX BO3AYLLHbIX IMHUA U KOHAEHCATOPHbIX 6aTapen B pexxumax 1 1 2, n nocnenosa-
TENbHOCTb UX NPOBeAEHNs NpuBeAeHbl B Tabnuue 27.

Tabnuua 27 — 4Y1cno onbITOB 1 NOCNeaoBaTeNsHOCTE MX NPOBEAEHNA NPU UCTLITAHNSX HA OTKMIOYEHUE EMKOCTHBIX
TOKOB BbIKNtoYaTenaMu knacca C1

Pexum Cepus
HCTIBITAHUIA oNbITOB Onepauuu unu umknel Ycnosus npoBeaeHUs OnNbITOB

1.1 6 -0 Mpn oQHON NONAPHOCTM TOKa C MHTEpPBaNaMn U3MEHEHUA
¢asbl Toka B MOMEHT pasMblkaHUsA KOHTaKTOB okono 30 anekT-
pyyecknx rpagycos

1 1.2 3-0 Mpn Tow e NONAPHOCTM Toka, 4YTO U B cepumn 1.1, U MUHK-

ManbHOM BpEeMeHWU Ayru

1.3 3-0 Mpy NONAPHOCTU TOKa, NPOTUBONONOXHON cepuam 1.1 n 1.2,
N MWUHUManNbHOM BPEMEeHU Ayru
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OkoRryaHue mabnuupt 27

Pexum § Cepus Onepaumm unu LMKnbI YenoBusi NpoBEaEHNs ONbIToB
UCNbITAHUU onbIiTOB
1.4 6-0 MNpun To# xe NoNAPHOCTM Toka, YTO U B cepun 1.3, n Makcu-
ManbHOM BpPEMeHWU ayrun
1 1.5 6 -0 Mpw no6oi NONAPHOCTU TOKa C MHTEpBanamn U3MeHeHUs
dasbl Toka B MOMEHT pasmblKaHMA KOHTakToe okono 30 anekT-
pu4ecKux rpaaycos
2.1 6 - BO lMpn ogHON NONAPHOCTU TOKa C UHTEpBanaMn U3MEHeHUA
dasbl Toka B MOMEHT pasmblKaHMA KOHTakToe okono 30 anekT-
puyecKux rpaaycos
2.2 3 - BO MNpu TOM Xe NONAPHOCTM Toka, YTO U B cepun 2.1, 1 MUHK-
ManbHOM BpPEMeHWU ayrun
2
2.3 3 - BO Mpw nonNApHOCTU Toka, NPOTMBOMONOXHON cepuam 2.1 n 2.2,
N MUHUManNbHOM BpeMeHWU Ayrun
24 6 - BO MNpu To# xe NONAPHOCTN TOKa, YTO U B cepun 2.4, N Makcu-
ManbHOM BpPEMEeHWU ayrun
2.5 6 - BO Mpun no6o NONAPHOCTN TOKa C MHTEpPBANaAMN U3MEHEHUs
dasbl Toka B MOMEHT pas3mblKaHnMA KOHTakToB okono 30 anekT-
puyecknx rpaaycos
NMpuMedyaHune— O — onepauus oTkniodeHns; BO — umkn BrknoYeHne — OTKNMIOYEHUE.

9.7.11 B 4ONOMHEHNE K UCTILITAHUAM B HOPMArbHOM PEXUME OTKNIOHEHNS HEHArPY>XeHHON BO3AYLLIHOW Nu-
HUK (cM. 9.7.9, 9.7.10) oomkHbI ObITb NPOBEAEHBI UCTILITAHUA HA OTKIMIOYEHUE HEHArPYXeHHOMN TpexdasHoM NUHUK
NPU HANMYMN KOPOTKOTO 3aMbIKaHWUA Ha 3eMIo B OAHOM MNu ABYX (hasax.

Mpun ogHOha3HbIX UCNbITAHUAX HANPSXKEHUE NPUHUMAIOT B cOOTBETCTBUU C 9.7.7 (K. = 1,4). HOpMnpoBaHHbLIN
TOK OTKNoYeHNs yeenuuneaioT B 1,25 pasa no cpaBHeHMIO € yka3aHHbIM B 6.8.1.

Mpoueaypy UcnbiTaHuii NpUHUMALOT B cooTBeTcTBUMM € 9.7.8, 9.7.9, 9.7.10, oaHako yncno onepauumi O n
umknos BO BO Bcex pexxumax yMeHbLIaIoT B fiBa pasa.

Ecnu ncnbitanns, npeaycMOTPEHHbIE HACTOSILLMM NMYHKTOM, BbINOMHSIIOTCS NPU YUCAe onepaLui, ykaszaH-
HoMm B 9.7.9, 9.7.10, To ucnbitaHna B cootseTcTBUM € 9.7.9, 9.7.10 gonyckaeTca He NPOBOAUTD.

9.7.12 BuikniovaTternbs cCHUTalOT BbilepXKaBLLUMM UCTIbITAHUSA Ha OTKMIOYEHWE EMKOCTHBIX TOKOB, €CIN BbINOM-
HeHbl cregyoLmne ycrnoBus:

a) BO BpeMS1 BbIMOSHEHMWS] BCEX UCTIbITATENbHLIX PEXKMMOB AN BbiKMiouatenen knacca C2 He 6b1no Hn 0gHo-
ro NOBTOPHOrO NPOBOSA U BHELLIHUX MPU3HAKOB OTKMOHEHWS OT HOPMarnbHOW paboTbl BbIKNIOYATENS, YKa3aHHbIX
B 9.6.2.6;

6) nocne ncnbiTaHUi COCTOSIHUE BLIKMIOYATENSA COOTBETCTBYET CrieayloLmMM TpebosaHnam:

- onepaunm BKIMOYEHUA U OTKIMIOYEHUS BbIKMovaTensi Npy OTCYTCTBUM TOKA B €ro rMaBHOW LIenu NpoucxoaaT
ncnpaeHo. BpeMs cpabaTtbiBaHUA BbIKNOYATENSA HE N3MEHUNOCH CYLLIECTBEHHO MO CPABHEHWIO C €r0 3Ha4YeHneM
A0 UCNbiTaHUI. [ins KOHTPONSI BpeMeHU cpabaTbiBaHUs Nocne UCTbITAHUIA A0MKHbI ObiTb BbINOMTHEHBI ONepauum
BKIIOMEHMA U OTKIIOMEeHUA 6e3 Toka, onpeaeneHbl COBCTBEHHbIE BPEMS BKNIOYEHUA W BPEMA OTKMI0YEHUa Npu
HOMMWHAMbHOM HaNPSHXXEHUN Ha 3aKMMaX MeKTPU4eCKUX yCTPOUCTB NPUBoAA;

- COCTOSIHME MaBHbIX KOHTAKTOB (ONMnaBneH1e NOBEPXHOCTU, KOHTAKTHOE AaBrneHne ) obecnevmBaeT BO3MOX-
HOCTb ANUTENLHOrO NPOMNYCKaHUA Yepes HUX ToKa, pPaBHOrO HOMUHanNbLHOMY. [Mpu 3TOM ANA BbIKAOYATENEn Knac-
ca C2 temnepatypa He aormkHa 6onee yeM Ha 10 °C npesbiliath ycTaHoBMeHHbie no FOCT 8024;

- €CNN NPU UCNBbITAHUAX UMEN MECTO NOBTOPHbIN NPOBOM 1 MakCUManbHOE 3HaYeHne HanpPHXKeHNa Npu Npo-
60e GbINo HYKEe MaKCUMasbHOIO 3HaYEHUS HanpsbkeHus No 9.3.5, To NPOBOAAT UCTILITAHUSA N30MSALIUK B COOTBET-
cteun ¢ 9.3.5. Mocneayowmint OCMOTP A0IMKEH NOATBEPAUTL OTCYTCTBUE CreaoB NPo6osa Ha UONSALMOHHBIX NO-
BEPXHOCTAX MeXAy AyroracuTenbHbIMU UMK MMaBHbIMU KOHTAKTaMW.

Ansa BaKyyMHbIX BbiKniouaTenen ucnbitaHus no 9.3.5 obszatensHbl, He3aBUCMMO OT Hanu4yus Npoboes.

Ecnu npu ucneitaHnax, npoBoAUMBIX B coOoTBETCTBUM € 9.7.9, 9.7.10 nnn 9.7.11, npounsowuen oauH nosTop-
HbIN NPOGON, TO COOTBETCTBYIOLLLAA CEPUS UCTbITAaHWI MOXET ObITb NOBTOpeHa 6e3 NpoMeXXyTOHHOro obcnyxmsa-
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HUA BbIKMoYaTensa. BoiknioyaTens CYMTAIOT BbiAEPXKABLUMM UCNLITAHNA, €CIIN NMPU NOBTOPHBLIX UCTILITAHUAX HU
OJHOrO NOBTOPHOrO NPO60oS He Bbino.

9.7.13 BoikmiovaTens knacca C2 MmoxeT bbiTb nepeksanupunumposaH B knacc C1, ecnu nocne ucnbitaHni
COCTOSIHME BbIKNIoHaTENs COOTBETCTBYET TpeboBaHmaM 9.7.12, nepeuncnenue 6), a Yncrno nOBTOpHbLIX Npoboes
COOTBETCTBYET NPUBEAEHHOMY HUXE:

- NPV BLINOMIHEHWN UCTMBITAHWA HA OTKIMIOYEHNE HEHArPYXEHHON BO3AYWHON NuHuM B pexiumax 1 n 2
no 9.7.9.5 (96 onbiTOB — B Crly4ae OQHOMOSMIOCHBIX UCTIbITAHWI U 48 ONbITOB — B CAYyYae TPEXMNOMIOCHbIX UCTbITa-
HWI) BbIN OAWMH UNK ABA NOBTOPHLIX NPO6GOSA, M NPY ATOM NOBTOPHbLIE UCNILITAHWA NO 9.7.12 He NPOBOANINUCS;

- NPV BLINOMIHEHUMN UCMLITAHWI HA OTKIIOYEHME HEHArPy>XEHHON BO3AYWHON NUHWUK B pexxkumax 1 n2
no 9.7.9.5 (96 onbITOB — B Cry4ae OQHOMOSMIOCHBIX UCMLITAHWIA U 48 ONbITOB — B CAYyYae TPEXMOMNIOCHbIX UCTbITa-
HWIM) 6biN OANH NOBTOPHBIM NPOBOIA, NPYU 3TOM NPU NOBTOPHbBIX UCTILITAHUSX TaKe UMENU MeCTo Npobon HezaBUCH-
MO OT WX YUCNa;

- NPV BbINOMHEHUN UCMILITAHUIA Ha OTKMIOYEHNE KOHAeHcaTopHou 6atapen B pexvmax1mn2no9.7.10.5
(168 onbIToB — B CNy4ae OAHOMOMIOCHBIX UCTbiTaHui 1 104 onbiTa — B cnyyae TPEXNOMIOCHBLIX UCTbITaHWI ) BbINo
He 6onee NATM NOBTOPHbLIX NPOBOEB, NPU 3TOM NOBTOPHbLIE UCTILITAHNA HE NPOBOANMUCH;

- NPV BbINOAHEHUN UCNBbITAHWUI HA OTKINIOYEHWE KOoHAeHcaTopHon 6aTtapen B pexumax1um2 no9.7.10.5
(168 onbITOB — B CNy4Yae OAHONOMIOCHBIX UCTbITaHUI U 104 onbiTa — B CRy4yae TPEXNOMIOCHBIX UCTbITAHWIA) Bbin
OAMH NOBTOPHEI NPOBOIA, NPY 3TOM NP NOBTOPHbIX UCNITAHUSIX TAICKE MMENN MECTO NPOBOM, HE3ABUCUMO OT UX
yucna.

9.8 UcnbiTaHWe Ha OTKNIOYEHUE TOKa LIYHTUPYIOLLLEro peaKTopa

9.8.1 Buikntovatenu ¢ U, = 110 kB, npeaHasHaveHHble Ana KOMMYTaLmWKn ToKa LLYHTUPYIOLWETO peakTopa,
UCNbITLIBAIOT Ha OTKMIOYEHUE TOKA peakTopa B peXXuMax n 06beme, ykazaHHbIX B HACTOSILLIEM pa3aene.

NcnbiTyeMbiv BeIKNioHaTens A0IMKeH COOTBETCTBOBATL TpeboBaHmaM 9.6.2.1 — 9.6.2.4. MicnbiTaHnA BbiKMio-
Yyartens no yacTaM — B cooTBeTCcTBUM C 9.6.8.

9.8.2 cTOYHWK NUTaHUsA AOMMKEH COOTBETCTBOBATDL CreAyOLLIMM TPeOOBaHNAM:

a)4acToTa Toka — B Avana3soHe (50 £ 4) I'y;

6) nocne OTKNYEHNA TOKa HaNPskeHNe Ha UICTOMHUKE HE A0IMKHO 3MEeHATLCS Gonee yeM Ha 10 %);

B) TOK KOPOTKOTrO 3aMbIKaHUS! UCTOMHUKA HEe I0SDKEH NPeBbILaTh HOMUHANBLHOTO TOKA OTKNIOYEHNUA BbIKMIOYa-
Tens;

r) @MKOCTb CXEMbI CO CTOPOHBI UCTOYHMKA A0MKHA 6bITb 6oMbLLE EMKOCTU CXeMbl CO CTOPOHLI peakTopa He
MeHee YyeM B 10 pas;

A) napametpbl NBH He HOpMUpYIOT.

9.8.3 Mpu TpeXNOMNOCHLIX UCNbITAHUAX HENTPANU UCTOYHUKA MUTAHUS U HArPy3KN A0MKHbI ObITb 3a3eMeHbI.

NHAYKTUBHOCTb COEAUHUTENBbHBIX NPOBOAOB HE HOPMUPYIOT, HO OHA A0IMKHA GbITb MUHUMANbHO BO3MOX-
HOW.

9.8.4 Harpy3ka fIofmxHa COCTOATb U3 peakTopa (C Xene3HbiM cepaevHUKoM unm 6e3 cepaeyHuka nubo cove-
TaHue TpaHcopMaTopa C peakTopoM), LYHTUPYIOLLIMX EMKOCTEN U pe3nCTOPOB, NoA0GPaHHbIX TaK, YTOBbI COB-
CTBEHHOE NepexoaHoe HanpskeHWe Ha Harpyske 6110 He MeHee XXeCTKUM, YeM NpeacTaBneHHoe B Tabnuue 28.

Ta6nuuya 28 — HopMMpoBaHHbIE XapakTepuCTMKn COGCTBEHHOrO MEPEXOAHOro HaNPSXKEHUA Ha Harpyske npu
OTKNIOYEHUM TOKa LUYHTUPYIOLLEro peakTopa

XapakTepucTukn COOGCTBEHHOrO NepPexoaHOro HanpshkeHuUs (B COOTBETCTBUU G PUCYHKOM 4)
HomuHanbHoe
kB HanpsXxeHue
U, kB NpU HOPMUPOBAHHOM TOKe Mp¥ MUHAMANbLHOM TOke
OTKIMIOYEeHUA OTKN4YEeHUA
110 195 97 172
150 232 114 202
220 390 166 295
330 560 202 359
500 813 243 432
750 641 2904 521
Kpueas NMBH umeeT cbopmy (1 — cos ¢).
Us=U, V2/3 - 1,9 sHauenus t; onpeneneHbl No CpeAHEMY 3HAYEHWIO eMKOCTU Harpysku 1750 nd® ana
BblkMouatenei ¢ U, < 220 kB n 2600 n® — ans ebiknioyarenen ¢ U,,,,, = 220 kB.
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BbiknioyaTenb NCMNBITLIBAIOT B COOTBETCTBUN € 6.9.2 NPpU ABYX 3HAYEHUSAX TOKA:

- HOPMWPOBAHHOM TOKE OTKITIO4EHUS;

- MMHUMArbHO A0MYCTUMOM TOKe.

9.8.5 INpn TPexnomnioCHbIX UCMbITAHUAX UCTIbITATENbHOE HanpsXXeHne, M3MepeHHoe Mexay hasamm B MecTe
YCTaHOBKM BbIKNio4aTens HeNoCpeACTBEHHO Nepen OTKMIoYEHNEM, AOMKHO BbITb paBHO U, .

Mpwn ogHONONOCHBIX NAaboPaTOPHLIX UCMbITAHWAX HANPSHKEHNE, U3MEPEHHOE B MECTE YCTaHOBKM BbIKMIOYa-

Tens HenocpeACTBEHHO Nepep, OTKMIOYEHNEM, AOMKHO BbITb paBHO U, o/ V3.

9.8.6 Kak npu TpexnomniocHbIX, Tak M NPy OAHOMOMIOCHBIX NCNBITAHMAX BbINOMHAT 20 OTKMAOYEHUA Lenn ¢
HOPMUPOBAHHBLIM TOKOM 1 20 OTKMIOYEHU Lien C MMHUMarbHLIM TOKOM C MHTEPBanaMm U3sMeHeHus ¢asbl Toka B
MOMEHT Pa3MblKaHNS KOHTAKTOB OKOSO 9 aNeKTPUYECKUX rpaaycoB — MNPy TPEXMOMIOCHBIX UCNbITAHWSAX M 0Komno 18
3MNeKTPUYECKNX rpagycoB — MPW OQHONOMIOCHBIX UCNbITAHUSIX.

B cnyyae oAHOMOMIOCHBIX WCMbITAHUIA ONOSTHUTENBHO NPOBOASAT UCMbITAHUS NPU MUHUMANbHOM TOKE;
AOMKHO BbITb caenaHo 18 OTKMIOYEHNI NPK TEX 3HAYEHUAX ANUTENBHOCTM AYTW, NPU KOTOPLIX UMEN MecTo No-
BTOpPHbIE 3axuraHmsa ayru. LLlecTb onbiTOB NPOBOAAT NPY TOM ANUTENBHOCTU Ay, NPU KOTOPON HanpsixkeHne no-
BTOPHOTO 3aXXWUraHus U, (CM. PUCyHOK 15) 6b110 HAMBOMbLLNM, LLECTb ONLITOB — NPW YBENMYEHHON ANUTENBHOCTU
Ayru, nofy4eHHON B pe3ynbrate CMeLLeHns hasbl TOKa B MOMEHT pa3MblKaHUA KOHTAKTOB Ha 9 3NeKTPUHECKNX
rpagycoB Ha3af, U LIeCTb OMbITOB — MPY YMEHbLUEHHON ANUTENbHOCTA AYTW, MONMy4YEeHHOW B pesynbTraTe cMellle-
HWA (pa3bl TOKA B MOMEHT pa3MblKaHWUA KOHTAKTOB Ha 9 SNeKTpu4eckux rpaaycoB Brnepes.

HanpsixeHnve u
A

HanpspkeHune
3 i / Ha UCTOYHMKE NUTaHWs
1T o $-8 F e ———
Sy B
]
5 =
S| S
S
3
y Yy Y _
. [ \ o
>
Bpems t
=

Uy — amnauTyaa ha3HOro BO3BPALLAOLLEroCs HaMpPsHKEHUs OTHOCUTENLHO 3eMNu; U, — HanpsXxeHue Ha Aayre BblKNKYaTens,

Uy, = Uy + u, — HanpsaXeHne B MOMEHT cpeda Toka OTHOCUTENbHO 3eMnu; Uma — MUK nepeHanpaXeHUa OTHOCUTEeNbHO 3eMnu,

BbI3BAHHOrO CPE3OM TOKa; U, — MK BOCCTaHaBNUBAIOLWLEroca HanpsXeHns OTHOCUTeNbLHO seMni; Up — MakcumManbHoe nepeHanps-

XeHue OTHOCUTENbHO 3eMnu (paBHO U, wan u, ., ecnn HeT NOBTOPHBIX SG)KMI'aHMﬁ); LIs — MakCumManbHOe€ U3MEeHeHUe HanpsXeHUusa

NP1 NOBTOPHOM  3aXXUraHuu; U, — HanpsbeHue Ha Bblknio4yaTene npu NoBTOPHOM 3axKuraHuu, U, — NUK BOCCTaHaBNUBAaOLLErocs
Hanpsa>XeHUa Ha BblkNw4vaTene

PucyHok 15 — lMepexoaHoe HanpskeHne Ha Harpyske npy OAHOMONKOCHOM OTKNIOYEHUM LUIYHTUPYIOLWEro peaktopa

Ecnu B pexume Npu OTKMIOUYEHUN MUHUMAIBHOTO TOKA HE GbINO MOBTOPHbIX 3@KWUraHWiA, TO B CEpUM A0MOMHN-
TeNbHbIX OAHOMOMOCHbIX UCTILITAHWI LIECTL ONMbITOB A0MKHO ObITh NPOBEAEHO NPU MUHUMATbHOM BPEMEHW AyTI,
LIEeCTb ONbITOB — MNPW YBENMUYEHHOWN ANUTENbHOCTM AYTv, NOMYyYEHHOW B pesynbraTte cMeLleHns hasbl Toka B
MOMEHT pa3MblKaHUsl KOHTAKTOB Ha 9 ANEKTPUHECKMX rpajlyCoB Hasag, U LLEeCTb ONbITOB — Mpu Nnogaye KoMaHabl
Ha OTKIIoYEeHME NO3Xe, YEM NPU MUHUMATbHOM BPEMEHN iyTV Ha 9 NEeKTPUYECKUX IPpaslyCoB.
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9.8.7 MNpu UCMbITAHNAX PEMMCTPUPYIOT Ha OCLUMNOrpaMMe UK C NMOMOLLIbIO APYTMX MeTOA0B, ob6ecneym-
BaloLWMX HEOBXOAUMYIO TOYHOCTb M pa3BepTKY, crieayloLme napameTpbl:

- ha3Hoe HanpsHKEHWEe CO CTOPOHBLI UICTOYHUKA NUTAHUS;

- HaMpsHKeHWe Ha BbikMovaTene;

- (ha3HOe HanpsikeHWe Ha Harpyske (peakTope);

- TOK Yepes BblKniovaTenb.

3anucu HanpsKeHNs! AOMKHBI NO3BONSATL ONpeAenuTb 3HaYEHNs! CneayoLMX BEMUUYMH (CM. pUcyHoK 15),
KOTOpbI€ AOMKHBI 6bITb NPUBEAEHbI B NPOTOKONE UCTIbITAHWIA:

Upna — NPUHYANTENBHBIV MUK HANPSHKEHUA UCTOYHMKA MMTAHNS OTHOCUTENBHO 3EMNN;

U,, — HavanbHOe HanpsPKEHNE B MOMEHT Cpe3a TOKa;

Upyy — MWK BOCCTaHABMAMBAIOLLLETOCA HAMPSHKEHNS (€CNW OH Bonee Uy, );

u,, — HanpsbkeHue Ha BblKIoyaTerie B MOMEHT MOBTOPHOIO 3aXXuraHusi Unm npobosi.

Mo cornacoBaHWio MeXay NroToBuTenemM n noTpebuTenem Takke yKkasbiBatoT TOKU Cpe3a u KpUBbIe Hapac-
TaHWs ANEeKTPUHECKON NPOYHOCTUN MEX/Y KOHTaKTaMM BbIKMioYaTens.

YKasaHHble napameTpbl M XapaKTePUCTUKN NCMOMNb3YIOTCA A OLIEHKN NepeHanpsbkeHnin B Criyvae npuMmeHe-
HUS PeaKkTOpOB, XapPaKTEPUCTUKN KOTOPLIX OTAMYAKOTCA OT UCMBITYEMON Harpy3ku. MeToamka Takow OLEeHKU
HacTOSILLMM CTaHOAAPTOM HEe paccMaTpuBaeTCs.

9.8.8 BoikniovaTternb CHUTAIOT BbiAEPKABLUMM UCTLITAHNS Ha OTKIOYEHNE TOKa LUYHTUPYIOLLLETO peakTopa,
€CNU BbINOMHEHbI CneayoLLme YCNoBns:

a) BbIKMoYaTeNb OTKIIOYNUI TOK PeakTopa BO BCEX ONbITaX;

6) BO BpeMs1 BbINOMHEHUS BCEX UCTIbITATENbHBIX PEXUMOB He HabMoaanoch BHELLHWMX MPU3HAKOB OTKIOHE-
HUSA OT HOpMaribHON paboThl BbIKMIOYATENS, YKa3aHHbIX B 9.6.2.6;

B) NOCIEe UCMbITAHUIA COCTOSHUE BbIKMOYaTeNsi COOTBETCTBYET CreaylowmuM TpeboBaHnaM:

- onepaLmn BKIMIOYEHUS U OTKIMKOYEHUS BbIKIIOYATENs NPy OTCYTCTBUMM TOKA B €0 MMaBHOW LIEN NpoMCcxXoaaT
ucnpaBHo. COBCTBEHHOE BpeMs BKIIOUYEHNS U BpEMSs OTKIMIOYEHWS BbIKIIoYaTensi He U3MEHUNUCD CYLLIECTBEHHO
MO CPABHEHWIO C UX 3HAYEHNSAMW 10 UCTIbITAHWIA. [iNs KOHTPOMA BpeMeH cpabaTtbiBaHUs NOCNe UCTILITAHWUIA A0MMKHbI
6bITb BbINONTHEHbLI ONEepaLWm BKITIOYEHWS 1 OTKIoYeHNA 6e3 Toka (XonocTbie onepaumn), onpeaerneHbl CobCcTBeH-
Hble BpeMeHa BKITIOHEHUS U OTKMIOYEHNS NPU HOMUHAMNBHOM HaNPSXEHNU Ha 3aXKMMaX SMEKTPUHECKMX YCTPOICTB
npueoaa;

- COCTOsIHWE TaBHbIX KOHTAKTOB (OMNraBfeHne NOBEPXHOCTU, KOHTAKTHOE AaBneHue, cBoboaa nepeaswke-
HWs1) o6ecnevnBaeT BO3MOXHOCTb ANUTENBHOMO NPONYCKaHWA Yepe3 HUX TOKa, PaBHOFO HOMUHANbHOMY;

- Npu1 pa3Bopke N OCMOTpe BbIKMioUYaTens NOCre UCTILITAHU YCTAHOBAEHO, YTO NOBTOPHbIE 3KUFAHNA Ay
NPOUCXOONNN TOSMBKO MeXAY AyroracuTenbHbIMU KOHTaKTaMK1, OTCYTCTBYIOT CNeabl BO3HUKHOBEHUS AYIU Ha He
npeaHa3Ha4YeHHbIX A9 3TOro aneMeHTaXx BblKnioyaTensi.

9.9 UcnbiTaHMA Ha paguoNoOMeXxu

9.9.1 CooTBeTCTBUE BhIKINIoYaTens TpebosaHnsaM 6.10 NnposepAloT METOAOM HENOCPEeACTBEHHOIO U3Mepe-
HWSA HaNpsiXXeHUs paauornoMeXx.

9.9.2 UcnbiTaHns NPOBOAAT HA OLHOM MOMIOCE BbIKMIOYATENA NPU BKMIOYEHHOM U OTKIMIOYEHHOM MOooxe-
Huax. Bce BcnomoratenbHbie yCTPOCTBA, BAMSIOLLME HA PAAMONOMEXH, HAaNpUMEp LIYHTUPYIOLLIME KOHOEHCaTO-
pbl, KOMbLIA AN BbIPABHUBAHWSA pacnpeneneHus HanpsbkeHns, NPOBOAHWKN BbICOKOTO HaNpPshKEeHUs, AODKHbI ObiTb
yCTaHOBMEHbI HA NOfoce BbIKNovaTens.

WcnbiTaTenbHoe HanpsixeHue NPUKNaabIBatoT crieayowmm o6pasoM:

- BO BKITIOYEHHOM MOMOXEHUN — MeXAy BbIBOAAMMU U 3a3€MNEHHBIM OCHOBAHUEM;

- B OTKIMIOYEHHOM MONOXEHNN — MeXAY OAHWM BbIBOAOM U BTOPbIM BLIBOOOM, COEUHEHHBIM C 3a3eMreH-
HbIM OCHOBaHUEM; €CIN BbIKMNIOHATESb UMEET HECUMMETPUUHYIO KOHCTPYKLIMIO, TO UCNbITAHUS NPOBOAAT NpU No-
Aade HanpshkeHUs CHavana Ha OAvH BLIBOL, 3aTeéM — Ha BTOPOW.

Kopnyc, 6ak, ocHoBaH1e 1 Apyrme HopmaribHO 3a3eMIieHHbIE YaCTU AOIDKHBI BbITb NPUCOEANHEHDI K 3EMITE.
HeobxoaMMo NpuHSTL Mepbl, 4ToGbI n3bekaTb BIUSAHUSA HA M3MEPEHNA 3a3eMIEHHBIX UMW HE3a3EMIMEHHBLIX 0O HEK-
TOB, PacnornoXeHHbIX B6NU3N BbIKNoYaTeNs, a Takke UCMbITaTenbHON U N3MEPUTENbHON Lienw.

Boixniouatens AomkeH 6biTb CyxuM 1 uncTbiM. Ero TeMnepatypa normkHa 6biTb NpubnuanTensHO paBHa
Temnepartype B NOMELEHUN, B KOTOPOM NPOBOAAT ucnbiTaHue. Nepea npoBeAieHMEM UCTILITAHUS HA paauoONOMeEXMH
BTe4YeHne 2 Y4 BbiKNoYaTernb He criegyeT NoaBepratb UCTILITAHUAM IMEKTPUYECKOA NMPOYHOCTU U3OTALIMM.

UcnbiTaTenbHana uenb He A0MKHA ObITb ICTOYHWMKOM PAANONOMEX, 3HAUYEHUS KOTOPLIX MPEBLILLIAIOT YKa3aH-
Hble HWxe. Cxema ucnbiTaTeNbHON Lieny NpuBeaeHa Ha pucyHke 16.

U3MepuTenbHas Lenb AomkHa GbiTb HAcTpoeHa Ha vacToTy (0,5 £ 0,05) MIMy. [JonyckaeTcst MCNonb30BaThb U
Apyrue 4acToTbl B ananasoHe ot 0,5 o 2 MINy. Pesynbtatbl UsMepeHnuin BbipaxaloT B MUKPOBOMbTaX.
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F — dunetp; M — usmeputenbHbiil 6nok; R, — 3KBUBANEHTHOE CONPOTUBAEHUE, COCTOAILEe U3 COMPOTUBIIEHN R, COEAUHEHHOro

nocnefoBaTensHo B KOMOUHAUMM C CONPOTUBNEHUEM R,, COBAUHEHHBIM G 3KBUBANEHTHLIM CONPOTUBNEHUEM U3MEPUTENLHON ycTa-

HOBKM; Z, — MOXET OblTb KOHAEHCATOPOM UMM UEMbo, GOCTOALLEN U3 KOHAEHCATOPA U MHAYKTUBHOW KaTYILKX, COEAUHEHHbIX nocne-

00BaTeNbHO; L — WHAYKTUBHOCTb, UCMONb3yeMasl AN LUYHTUPOBAHUA TOKOB NPOMBILNEHHOW 4acToTbl U Ansl KOMMNeHcauunu napa-
3UTHOW €MKOCTU NMPU U3MEPUTENLHON YacToTe

PucyHok 16 — Cxema uenu Ans usmMepeHuin Hanps>keHUa pagvmonomMex

3HaueHne NOMHOrO CONPOTUBIEHUS UCTILITATENBHOM Lienn aomkHO 6biTk B Nnpeaenax ot 30 ao 600 Om.
Da30BbIN Yron He AOIMKeH npeBsbiLaTh 20 aNeKTPUYeCKMX rpaaycoB. SKBUBANEHTHOE HaNpsXXeHne pafMonomex,
OoTHeceHHoe k 300 OM, MoXeT GbITb BbIMUCIIEHO, NPeanonaras, YTo M3MepeHHoe HanpsbkeHe NPSIMO NponopLu-
OHarbHO CONPOTUBIEHMIO, 32 UCKITIOYEHMEM UCTILITYEMbIX 06pa3LI0B 6OMbLLIONH EMKOCTH, ANA KOTOPbIX NONpaBkKa,
BHECEHHasi Ha OCHOBAHWW 3TOTO NPEANONOXEHNS, MOXET OKasaTbCsl HETOUHOMN. [o3ToMy s 6aKOBbIX BLIKIMIOYA-
Tenemn ¢ BBOAaMN peKkoMeHayeTcs conpoTuareHne 300 Om.

PuUnbTp F AomkeH UMeTb BbICOKOE MOMHOE CONPOTMBNEHNE HA YacTOTe U3MEPEHUS, UTOObI HE LLYHTUPOBAaTbL
COMpPOTUBIEHNE MEXAY NPOBOAHNKOM BbICOKOrO HarpskeHnsa 1 3emnen. PUnbTp Takke CHWKaeT LIMPKYNUpYIo-
LUMe B UCnbITaTENbHOM Lieny paauoYacToTHbIE TOKU, FeHepupyeMble TPaHCHOPMATOPOM BLICOKOTO HanpskeHUst
WM BO3HMKLLNE OT NOCTOPOHHUX UCTOYHUKOB. 3HAa4YE€HWE ero NofHOrO CONPOTMBIEHNUS AOIMKHO HAXOAWUTLCSH B
AvanasoHe oT 10000 go 20000 OM Ha nsmepuTenbHON YacToTe.

CooTeeTcTBYIOLLIME CPEACTBA AOMKHBI 0BECNeYMBaTh ypoBeHb BHELLHErO (hoHa paanonomex (YpoBeHb pa-
AMONOMEX, BbI3BaHHbIX BHELLHUM NOMeM 1 TpaHChopMaTOPOM BbICOKOTO HanpshkeHus B NpoLiecce HamarHuyvBa-
HUS NPU MOMHOM UCTLITATENBHOM HaMPSKEHUM) MO MeHbLLEW Mepe Ha 6 AB v, npeanoyTMTensbHO, Ha 10 b Hwke
HOPMMWPOBAHHOTO YPOBHS PaanONoMeX UCTbITYEMOrO BbIKIOYaTENS.

Tak kak Ha ypOBEHb PagnonoMeXx MOryT BIIMSITb BONTOKHA MUNW Mbifb, OCEAAIOLLAn Ha U30NSTOpax, AonycKa-
eTcs nepes, npoBeaeHNEM UCTILITAHUIA NPOTUPATL M3ONSATOPbLI YNCTON TKAHDBIO.

Bo Bpems ucnbitTaHuii cnepyeT 3anncbiBaTe MeTEOpOorMieckue ycnosusi. OTHocuTENbHas BNaXHOCTb BO3-
Ayxa npun npoBeAeHUN UCNbITaHNI He AomkHa npesbiwaTth 80 %.

HcnbiTaHna npoBoaaT No MeToamke, NPUBEAEHHON HXKE.

Hanpsbkenne, pasHoe 1,1 U, ,/ /3, NpuKnaabIBaIoT K NOMIOCY BLIKMIOYATENS U BLIGEPKUBAIOT B TEYEHME

5 MUH. 3aTeM HanpsbkeHue CHWwkatoT cTynenammn 1o 0,3 U, ,/ \/5 CHOBa MOBLILLIAIOT CTYNEHAMU A0 NepBOHa-
YanbHOro 3Ha4YeHNs 1, HaKOHeL, CHUXaloT cTyneHsmu o 0,3 U, p/ J§ AMRAUTYABI CTyNeHen HanpshkeHns

AOMKHbI ObITb NpubnuantensHo 0,1 U, ,/ \/5 .

Ha kaxgomn CTyneHmn NpunoXKeHHOro HanpshkeHWs NPOBOAAT M3MEPEHNE PAANONOMEX.

Pesynirathl, NOMy4YeHHbIE B NOCNEAHEN CEPUN CHKEHMS HAaNPsXKEeHWN, NpeACTaBnAaoT B BUAE rpadmka
3aBMCUMOCTM YPOBHS paanonomMeXx OT MPUNOXEHHOro HanpsxkeHns. NonydYeHHaa Takum 06pa3oM KpuBas ABNSET-
CS1 XapaKTepUCTUKOM pagmonoMex BhiknovaTens.
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Boiknodatens cunTaiot BblAep>xaBLWLMM UCNbITAHUA, eCnn YypOoBeHb pagnonoMexX Mpu HanpaxxeHun

11U,/ /3 He npeBbiwaet 2500 mkB.

9.10 UcnbITaHUA Ha YCTOWYUBOCTb K KNTUMaTU4HECKUM BHELLHUM BO3AEMCTBYIOLUM thaKTopam

9.10.1 UcnbiTannsa Ha yCTOMYMBOCTDL K KNIMMaTUYECKUM BHELLHUM BO3AENCTBYIOWMM dhakTopam NpoBoasAT
no MOCT 16962.1 ¢ yuetom TpeGoBanuii MTOCT 17412 ans BbiknovaTenei B KNIMMATUYECKOM UcnonHeHnn XJ1
n YXI.

9.10.2 UcnbiTaHUA Ha BO3AENCTBMUE BEPXHEro U HUXKHEro 3Ha4eHU’ TeMnepaTypbl BHeLLHeN cpe-
Abl NPU 3KCNnyaTaumm

9.10.2.1 O6Lwue TpeGoBaHus

HcnbiTaHnsa Ha BO3aencTBME BEPXHETO U HUXKHETO 3HAYEHWI TemMnepaTypbl cpeabl Npy SKCrnyaTauum nposo-
OAT B Kamepax Tenna u xornoda 6e3 Toka B rMaBHON Lienu BbIKMovaTens.

Uncno n pacnonoxeHne To4ek, B KOTOPbIX MPOBOAST U3MEPEHME TeMMepaTypbl, CNocob ycpeaHeHns name-
PEHHbIX 3Ha4YeHWU TeMnepaTypbl yKasbiBatkoT B MPOrpamMmme 1 nNpoToKOme UCTIbITaHUA.

[ns BbiknoyaTene TpexmnontoCHOTO NCMOMHEHWSI C TPEeMSA MoslocaMm B 0BLLEM KOXyXe W AN BeiKnovyaTe-
nen ¢ PyHKLMOHANMbHO 3aBUCMMbIMU MOMIOCaMU, UMEIOLLMMMN OBLLMIA MPUBOA, CrieayeT NPOBOANUTL TPEXMOMIOCHbLIE
ucnbiTaHua. [na gpyrvx BolknovaTenen 4ornyckaeTcs NposeaeHe Oa4HOMOMIOCHBIX UCTbITAHUA.

Ecnv paamepbl ucnbltatenbHON Kamepbl He NO3BOSIOT PAa3MECTUTL B HEM BbIKNoYaTe b UM NOMIOC BLIKIIO-
yaTens, To AoMnycKaeTCa UCNbITbiBaTb 06paseL BbIKMoYaTens, UMeLWniA:

- YMEHbLLEHHYIO ANNHY U30MSALUN OTHOCUTENBHO 3eMIN;

- YMEHbLLEHHOE PacCTOSTHUE MeXAY Nomniocamu;

- YMEHbLLEHHOE YNCIIo Moaynen.

Mpw aTom ycnosusa paboTbl ucnbITyemoro obpasLia B YaCTyW BbINOMHEHUA MEXaHUYECKNX OnepaLnii He AOSK-
Hbl BbITb 0BnerYeHHLIMM N0 CPABHEHWIO C HOPMarbHBIMU YCIOBUAMMN.

[lonyckaeTcs NCMbITbIBATE B KNMMMAaTUHECKON Kamepe KpynHble COOpOYHbIe eAVHULIbI BbIKMIoYaTens ¢ Npo-
BEPKOW UX CNOCOBHOCTM BbIMOMHATL MEXaHNYECKUE OnepaLun.

[na BbikNoYaTenen KatTeropum pasmeLLeHna 3 ¢ HKHUM NpeaenoM Temnepatypbl MUHYC 5 °C npoBepeHne
UCMbITAHWI NPU HWKHEM Npefene paboyen TeMnepaTtypbl He TpebyeTcs.

BhiknioyaTenb CUMTAIOT BbiAEPKaBLUMM UCTLITAHNA HA BO3AECTBUE BEPXHETO N HWKHETO 3HAa4YEHWUI Temne-
paTypbl BHELLUHEN Cpeapbl Npy aKCnryaTaLmm, €CNv OH COOTBETCTBYET TpeboBaHmnam 9.2.4.4. Ma3oBbie BbiknovyaTe-
NV O0MKHbBI TaKKe B YaCTU repMeTUMHOCTU COOTBETCTBOBaTL TpeboBaHuaM 9.10.2.2, nepeuncnenne ryn 9.10.2.3,
nepedncneHue r).

9.10.2.2 UcnbiTaHna Ha BO3AEVCTBUE HWKHETO 3HAaYEHNSA TEMNepaTypbl BHELUHEN Cpeabl Npu 3kcnAyaTauum

WcnbiTaHnsa npoBoasAT Npy BKNIOYEHHbIX NOAOrPEeBaloLLMX YCTPOUCTBAX B COOTBETCTBUM C YKa3aHUAMM 3KC-
nryaTaunoHHbIX JOKYMEHTOB.

MocneaoBaTenbHOCTb BhIMOMHEHUS UCTILITAHUA B YACTU UBMEHEHUS TEMNEePaTYpbl, BLINOMHEHNA MEXaHW-
YecKux onepaumi, NpoBepPKM repMEeTUMHOCTU A0MKHA COOTBETCTBOBATL NPUBEAEHHOW HUKE:

a) UCMbITyeMblIl BbIKMIoYaTerb AOIDKeH ObITb OTPErynmpoBaH B COOTBETCTBUM C TEXHUHECKMMU AOKYMEHTaMN
N3rOTOBUTENS;

6) MexaHu4Yeck1e xapakTepuCcTUKU Bolknovatens (9.2.2.1) onpeaensioT Npu TemnepaType oKpyxaiowero
Bosayxa T, B npenenax (20 x 5) °C. Ma30Bble BbIKMIOHYATENN UCNLITLIBAIOT HA FEPMETUYHOCTbL BO BKMIOYEHHOM
NOMOoXEHUM;

B) NPy BKMIOYEHHOM BhIKIIoHaTene TeMnepaTypy Bo3ayxXa CHUXAIOT A0 HOPMUPOBAHHOTO 3HAYEHUSA HKHEN
TeMnepaTtypbl BHELLHEN cpeabl npy akcrnnyataumm T,,. [pn 3ToM 3Ha4ueHMn TemnepaTypbl BbIKNIOYaTe b BbiAepKu-
BalOT BO BKMIOYEHHOM MOMOXEHUMN B TeYeHue 24 y;

r) B Te4eHune 24 4, NoKa BbIKMioHaTe b HAXOAUTCA BO BKNIOYEHHOM NONOXEHNN, NPOBOAAT, €CAM BO3MOXHO,
ncnbITaHWe Ha repMeTUHHOCTb ra3oBOro BhiKMioYaTens. flonyckaeTca NOBLILEHUE pacxoaa ras3a Ha yTeuku, HO
Mpy1 3TOM A0IMKHBI BbIThb BLINOMHEHDI CReayioLme yCoBus:

- pacxofrasa Ha yTedkn OOfMKEeH CHU3UTLCA A0 NEPBOHAYANbHOrO 3HAaYEHNS, KOrAa TeMneparypa okpy-
XaloLLero Bosflyxa noBbiCUTCA A0 T4,

- pacxofi ra3a Ha yTeuku Bo3pacTtaeT He Bonee 4eM B Tpu paza — Npu NOHWKEHNN TeMnepaTypbl 10 MUHYC
45 °C, 1 He Bonee 4YeM B LLIECTb Pa3 — NpU NMOHWXKEHUN TemnepaTypbl A0 MUHYC 60 °C;

A1) nocne BbIAEPXKM BbIKMIOHATENS B TeHeHne 24 4 npu Temneparype T,, BbikniovaTenb AOMkeH ObITb OTKIo-
YeH U BKIIOYEH NMPY HOMUHAMBbHBLIX 3HAYEHUAX HAaNPSXXEHUA W pabBoyero AaBREeHNA ¢ perncTpaumen cobCTBEHHbIX
BpeMeH cpabaTbiBaHUS U, €CAM BO3MOXHO, CKOPOCTeN cpabaTbiBaHus;

€) ycTpoiicTBa NoAorpesa BhiKMovarTernsl, B TOM YACNE aHTMKOHAEHCALMOHHbIE NOAOrpeBaTenu, OTKIoYaloT
Ha ABayaca. B TeueHne 9Toro nHTepBearna BpeMeHn ANA ra3oBbiX BhIKIoYaTENE AONYCKAeTCA NOSIBNEHNE CUrHa-
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na CHWXeHNA AaBneHus rasa, HO He A0MKHbl cpabaTbiBaTh ycTponcTBa BNOKMPOBKM paboThl BbIKMOYATENS.
B KoHLe 3TOro nHTepBana BpeMeHu BbiKnioYaTenb A0MKEH OTKMIOYNTLCSA MO KOMaHae Npyu HOMUHANbLHOM Hanps-
»eHunn n paboyem AasneHnn ¢ peructpaumnen CO6CTBEHHOro BpeMEHU OTKMIOYEHNS 1, €CIN BO3MOXHO, CKOPOCTU
OTKIMIOYEHWS;

X) BbIKNIOYATENb OCTAeTCs B OTKMIOYEHHOM MOMOXEHUN B TeueHne 24 4 npu Temnepatype T,,.

n) B Te4eHne 24 4, noka BbIKMoYaTernb HAXOAWUTCS B OTKNIOYEHHOM NONOXEHUM, NPOBOAST, €CNWN BO3MOXHO,
NCMbITaHNE Ha repMeTUYHOCTb ra3oBOro BhiKMoYaTens. [lonyckaeTcs NOBbILEHWE pacxoaa rasa Ha yTeuky npu
BbINOMHEHNN YCINOBWI, YKa3aHHbIX B NEPEYNUCTIEHNUN T);

K) B KOHLIe 24-4acoBoro nepuoaa BbinonHAT 50 onepaumin oTkMio4eHns n 50 onepaumin BKMIOYEHUs!, B TOM
yucne Tpu umkna BO, npyn HoMMHaNBLHOM HanpsxeHUn n paboyem aasneHnn. Mexay onepaumsamm unm Luknamm
BblAEPXMBAIOT MHTEpBaN — 3 MUH. B nepBbIx onepauusx permcTpupyoT Co6CTBEHHbIE BpemeHa cpabaTbiBaHus 1,
€CNN BO3MOXHO, CKOPOCTM OTKMIOYEHNA. 3aTeM BbINOMHAT Tpy Lnkna BO 6e3 npeaHamepeHHOM BbiAEpXKKN Bpe-
MEHW 1 OCTarbHbIe OnepaLnmn BKIIOYEHUS U OTKMIOYEHWS;

n) TemnepaTtypy Bo3ayxa nosbIWaoT A0 T4 €O ckopocTbto okono 10 °C/d. B nepunoa noBbilLeHUs TeMnepa-
TYpPb! BbINOMHAIOT OnepaLmmn BKMIOYEHNS N OTKMIOYEHUS BbIKNOYaTENS NPY HOMUHANBHOM HanpsiXeHun n paboyem
AaBMeHUM ¢ NHTepBanamm mexay Humm 30 MuH;

M) nocne noBbILLEHWUA TeMnepaTypbl BbiknovaTens Ao T, NpoBOAST NPOBEPKY MEXaHNYECKNX XapaKTepuc-
TUK U FTepMETUYHOCTY BbIKIIoYaTEeNS.

9.10.2.3 UcnbiTaHns Ha BO3OEMCTBUE BEPXHETO 3HAYEHUA TeMNepaTypbl BHELLHEN cpeabl Npu aKcnnyaTaumm

MocnepoBaTenbHOCTb BLIMOMHEHWUS UCTLITAHWUA B YACTU U3MEHEHWA TeMNEepaTypbl, BbINOMHEHWUS MEXaHK-
YeCKUX onepaLmnin, NPOBEPKN rePMETUHHOCTU [OSPKHA COOTBETCTBOBATL NPUBEAEHHON HUXKE:

a) ucnbITyeMbIin BbIKMoYaTenb A0SMKEH BbITb OTPErynnMpoBaH B COOTBETCTBUN C TEXHUHECKUMWU IOKYMEHTaMM
N3roToBUTENS;

6) MexaHn4Yeckne xapakTepucTmkm Belknovatens (9.2.2.1) onpeaensioT Npyu TeMnepaType OKpy>KaloLwwero
Bo3ayxa T, B npepenax (20 + 5) °C. Masosble BbIKNOYATENW UCNLITLIBAIOT HA FEPMETUYHOCTL BO BKITIOYEHHOM
NONOXeHNW;

B) MPW BKMIOYEHHOM BbIKMOYaTene TeMnepaTtypy Bo3gyxa NosbiWAaloT A0 HOPMUPOBAHHOMO 3HAYEHUA
BEPXHEN TemnepaTtypbl BHELLHEN cpeabl Npu akcnnyataumu T,. Npwn 3ToM 3Ha4YeHnn TeMnepaTyphbl BbikNioHaTenb
BbiAEPXXNBAIOT BO BKIKOYEHHOM NOSMOXEHUU B TeUueHue 24 y;

) B Te4eHMe 24 4, NoKa BbIKNIoYaTeNb HAXOAUTCH BO BKIIOYEHHOM NOSIOXEHWUN, NPOBOASAT, €CIM BO3MOXHO,
UCMbITaHNE Ha repPMETUYHOCTb ra30BOro BbikNiovaTens. [lonyckaeTcs NOBbILEHWE pacxoaa ra3a Ha yTeuku, HO
NP 3TOM AOMKHBI OGbITb BLINOMHEHbI CREAYIOLMNE YCOBUSA:

- pacxoq ra3a Ha yTe4Kkn OMKEH CHU3NTLCA A0 NEPBOHAYANbHOrO 3HaAYeHUA, Koraa TeMneparypa okpy-
»aloLwero Bo3ayxa NOHU3NTCA A0 T4,

- pacxop rasa Ha yTeykn Bos3pacTtaeT He 6onee 1Yem B Tpu paza — NpU NOBLILLEHUN TeMMepaTypbl 40 HOPMU-
POBaHHOrO 3Ha4YeHUs BepxHen paboven TemnepaTtypbl;

A) Nocne BbiAEPXKM BbIKNIOYATENA B TeHeHne 24 4 npu HOPMUPOBAHHOM 3Ha4YeHUN BepxHei paboyen TeMne-
paTypbl BbiKMOHaTeNb A0MKEH ObITb OTKMIOYEH 1 BKMIOYEH NPU HOMUHANBLHbLIX 3HAYEHUSX HaNpshkeHUs u paboyero
AAaBMEHUs C pernctpaumen CO6CTBEHHbIX BpeMeH cpabaThiBaHUA 1, €CNWU BO3MOXHO, CKOPOCTeN cpabaTbiBaHus;

€) BbiKniovaTernb OCTaeTCA B OTKMIOYEHHOM NONOXEHWe B TeHeHne 24 4 Npu HOPMUPOBAHHOM 3HAYEHUN
BepXxHen paboyen TemnepaTtypbi;

X) B TedeHue 24 4, noka BbIKMoYaTeslb HAXoAUTCSA B OTKMIOYEHHOM NONOXKEHUN, NPOBOAAT, €CIN BO3MOXHO,
ncnbiTaHWe Ha repMeTUYHOCTL ra30BOro BhiKMoYaTens. [lonyckaeTca NoBbILWEeHNE pacxoaa rasa Ha yTeuku npu
BbINONHEHUN YCNOBUI, YKa3aHHbIX B NepPe4nCneHnm r);

W) B KOHUE 24-4acoBoro Nepnoaa BuiNONHAIT 50 onepaumin oTknoYeHUa n 50 onepaunin BKIoYeHus!, B TOM
yucne Tpu umkna BO, npu HoMMHaNBLHOM HanpsxeHnn u pabodem aasneHnn. Mexay onepaunsaMm unm LMKnamm
BbIAEPXKMBAIOT UHTepBan — 3 MUH. B nepBbIX onepaumnax permcTpupyioT COBCTBEHHbIE BPEMS BKNIOYEHUA U Bpe-
MS OTKMIOYEHNA W, €CNY BO3MOXHO, CKOPOCTb OTKMIOYEHNA. 3aTeM BLINOAHAIOT Tpu umkna BO 6e3 npegHaMepen-
HOM BbIAEPXKN BPEMEHU M OCTasbHbIE ONepaLnn BKIMIOYEHNA U OTKNIOYEHNS;

K) TeMnepaTypy Bo3alyxa NoHuxaioT Ao T, co ckopocTbio okono 10 °C/4y. B nepnoa NOHWxXeHUA Temnepa-
TYpbl BLINOMHAIOT OnepaLym BKMIOYEHNUA 1 OTKNIOYEHNSA BLIKNIOYATENSA NPYU HOMUHANBHOM HaNpseHUn n pabovemM
AABNEHNN C UHTEpBanamm mexay HuMu 30 MuH;

n) nocne NOHWXeHUsa TeMnepaTypbl BbikniodaTens Ao T, NPOBOAAT NPOBEPKY MeXaHUYECKUX XapakTepuc-
TUK N FepMETUHHOCTU BbIKMIoYaTens.

9.10.3 lonyckaeTca naMepeHve pacxoaa rasa Ha yTeukm NpoBoAvTb A0 U NOCNe UCNbITAaHUM ra3oBoro
BbIKNIOYATENA HA BO3AENCTBUE HWKHETO U BEPXHETO 3HAYEHNI TeMnepaTypbl cpeabl Npu akcnnyaTtaumn. Uamexe-
HUe pacxofa Ha yTeuku aBnsaeTca AONYCTUMBIM, €CAN NPU NOBLILLIEHUNA NN NPU MOHWXEHNUN TeMnepaTypbl A0
HOPMarbHOro 3HaYeHMs pacxop ra3a Ha yTevkn BO3BPaLLaeTCA K NepBOHaYanbHOMY 3HAYEHWIO.
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9.10.4 UcnbiTaHna Ha BO3OEUCTBUE HDKHETO 3HAUYEHUS TeMNepaTypbl BHELLHEW cpebl PU TPaHCIIOpTUPO-
BaHWW 1 xpaHeHun npoeogaAT no MOCT 16962.1, TOCT 17412 unn FTOCT 15150 npy kBaNU(pMKALIMOHHBIX M TUMOBbLIX
UCNbITaHKSX.

WcnbiTaluio noasepraioT OTAENbHbIE 3NeMeEHTbI UNU CBOpOoYHbIE €AMHULIBI BEIKMIOYATENS, NepeyeHb KOTo-
pbiX, a TaloKe YTOMHEHHas MeTOAMKA UCTIbITAHUSA U KpMTEPUW OLIEHKM pe3yrbTaToB UCTIbITaHUS NpUBoaaTcAa B TY n
(vnn) B NnporpaMMax UCnbiTaHWA.

9.10.5 VicnbiTaHus Ha BO3AEWUCTBUE BEPXHETO 3HA4YEHUSI TEMNEePaTypbl BHELLHEW Ccpeibl NPy TPaHCTIOPTUPO-
BaHWM 1 xpaHeHun npoogAaT no NOCT 16962.1 unuTOCT 15150 npm kBanUdMKaLMOHHBIX N TUMOBbIX UCTIbITA-
HUAX.

WcnbiTalunio noasepraioT OTAENbHbIE 3NeMEHTbI UNU CBOpoUHbIE €AMHULIBI BEIKMIOYATENS, NepeyeHb KOTo-
pbiX, @ TaloKe YTOMHEHHas MeToANKa UCTILITAHUA U KpUTEPUU OLIEHKM pe3yrbTaToB UCTIbITaHUS NpuBoaaTcAa B TY n
(vnn) B nporpaMMax UCNbITaHWA.

9.10.6 UcnbitaHua o6onoyek BhiknovaTens Unu LWkadgos NPMBOAOB Ha CTeNEHb 3aLUMTbl OT BHELLHWX TBEp-
AbIX NPEAMETOB U NPOHNKHOBEHMSA BoAbI NpoBoaaT no NOCT 14254.

WUcnbiTaHue Ha kannesawmieHHocTb npooaat no FOCT 16962.1 (ucnbitaHue 219, meton 219—1), Ho npm
WHTEHCMBHOCTU I0XKAA 3 MM/MWH, C €10 BO31CTBMEM Ha KaXkayl0 CTOPOHY U3AEeNUs B TeYeHue 2 u.

WcnbiTaHuio noasepraioT BbiKNioyaTesib UMn ero afieMEHTbI, YkasaHHbie B TY 1 (unun) B nporpaMmmMe Ucnbita-
HWAA.

Mocne npoBeaAeHWs 3TOro UCNbITAHWUSA HA YaCTAX BIKINOYATENs, yKa3aHHbIX B 6.12.1.8, He gomkHO 6biTb
cnenos nonagaHnsa Bofbl.

9.11 HopmanbHbie 3Ha4eHUA KNMMaTnyeckux hakTopoB BHelLHeW cpeabl NPU UCNIbITAHUAX

9.11.1 3a HopmarbHbie 3HaUYeHUsI KMIMMaTUYeCkUx (hakTopoB BHELLIHEW cpeabl AN UCTILITaHWUIA, MPOBOANMbIX
B 3aKPbITOM NMOMELLLEHWW, ECIM OHW He onpeAerneHbl B CTaHaapTax unn TY WHbIM 06pa3oM, MPMHUMAIOT:

- TemnepaTypy — nnioc (20 + 10) °C;

- OTHOCUTESbHYIO BNXXHOCTb Bo3ayxa — 0T 45 % o 80 %;

- aTMocdepHoe AasneHne — oT 84,0 no 106,7 kla ( ot 630 o 800 MM pT. CT.).

9.11.2 Anana3oH TeMnepaTtyp OKpy>KaloLLero Bo3ayxa U OTHOCUTENbLHOW BNAXHOCTU ANs UCTIbITAHWUM, NPO-
BOAWMBIX Ha OTKPbITBIX NAOLLAAKAX U B OTKPbITLIX KAMepax, He HOPMUPYIOT.

10 TpaHcnopTupoBaHue U XpaHeHue

10.1 BblkniouaTenu unm nx 4actv nepeBo3AT TPAHCNOPTOM NtoGoro Buaa.

10.2 Ma3oBble BbIKNOYATENN TPAHCNOPTUPYIOT MPU TPAHCNOPTHOM (MOHWKEHHOM) N36LITOYHOM AaBRNEHNUK
rasa (go 0,05 MIa). donyckaeTcs ra3oBble BbikniovaTenu, dhapdgoposbie Uy NONMMepHbIE U30NATOPBI KOTOPbIX HEe
HaxoAATCA NoA AaBneHneM, TpaHCNopTMPOoBaTh NPY AaBneHNW 3anoNHEHNS rasa.

[onyckaeTcs TpaHCNOPTUPOBaHME MaCsAHbIX BblkniovaTenen 6e3 3anonHeHns X Macnom.

10.3 Ycrnosus TpaHCNOPTUPOBaHWSA BhIKNOYATENEN B YaCTH BO3AESICTBUA KNMMATUYECKMX (haKTOPOB BHELL-
Heli cpefbl B 3aBUCMMOCTM OT XapakTepa 1 0COGEHHOCTEN YnakoBaHHOM NPoAYKUMK U BUAA TpaHcnopTa — Mo
roCT 15150.

10.4 B kaxxgoe rpy3oBoe MecTo JOMmKeH BbiTb BMOXEH YNaKOBOYHbIN NIUCT, coAaepKaLlmin NnepeveHb ynako-
BaHHbIX YacTew.

10.5 YcnoBus xpaHeHus BoikmioMaTenei B 4acTh BO3AENCTBUSA KNMMATUHECKUX (hakTOPOB BHELLIHEN cpeabl B
3aBUCMMOCTM OT XapaKkTepa U 0COGEHHOCTel noanexallei xpaHenuio npoaykumn — no MOCT 15150.

11 Yka3aHusa no akcnnyataumm

YKazaHus No aKcnnyartauuy BolknodaTens A0MmkHb GbiTb NPUBEAEHBI B PYKOBOACTBE NO SKCMryaTaumm,
BbinonHeHHom no MOCT 2.601.

12 MNapaHTK n3rotoBuTens

12.1 UsroToBuTenb rapaHTMpyeT COOTBETCTBME BhiKNiovaTenei TpeboBaHNSAM HacTOALLLEro cTaHaapTa npu
CoBMoAEHUN YCIOBUI 3KCNNyaTaLmum, TPAHCNOPTUPOBAHUA N XPAHEHWA, YCTAHOBSEHHLIX HACTOALLMM CTaHAAPTOM
nTy.

12.2 MapaHTUHBLIN CPOK AKCNyaTaumm — Aa roaa. MapaHTUHLIN CPOK SKCTUTyaTaLyum UCYUCTISIOT CO AHSA
BBO/A BbIKMovaTens (npueoga) B 3KCnnyaTtaumio, HO He no3gHee 30 Mec Co AHA NOCTYNMEeHNS NPoAyKLMK Ha
npeanpuaTue.
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MpunoxeHue A
(cnpaBouHoe)

TepMuUHbI 1 onpeaeneHus

B HacTosileM cTaHAapTe NpYMeHeHbl cneaylwmne TepMnHbl ¢ COOTBETCTBYIOWNMK OnpeaeneHnaMu:

A_1 06wume noHATUA

A.1.1 kaTeropma pasmellieHUA: XapakTepucTmka MecTa pasmeLleHns BblknoYaTena CoOTBETCTBYIOLIEro KnmaTti-
YEeCKOro UCMONHEeHWA npu SKCMnyaTaumm.

A.1.2 knumaTnyeckoe ucnonHeHue: CoBOKyNnHOCTb TpeGoBaHUI K KOHCTPYKLMM BbIKNIOYATENA B YacTN BO3AEN-
CTBUA KNUMaTUYeCkuX (pakTOpOB BHELLHEN cpeabl U MX HOMUHaNbHBIX 3Ha4YeHWA ANA aKCnnyaTauun B npeaenax AaHHon
reorpapm4eckon 30Hbl, TPAHCNOPTUPOBAHUA U XPaHEHUS.

A.1.3 HOMUHanNbHbIE 3HaYeHUs1 KNUMaTUYeCKUX (PaKTOPOB BHellHel cpeapbl: Mo FOCT 15150.

A.1.4 TemnepaTypa BHelHel cpeabl Npu akcnnyatayuu: Mo MOCT 15150.

A.1.5 anekTpuueckas ceTb ¢ UsonupoBaHHON HenTpanbk: Mo MOCT 1516.3.

A.1.6 anekTpuyeckas ceTb C 3a3eMneHHON HewTpanbio: Mo MOCT 1516.3.

A.1.7 koadpcpuLmeHT 3ambikaHua Ha 3emmio: Mo FOCT 1516.3.

A.1.8 nepeHanpsixeHue (B cetu): Jlloboe HanpsikeHue mexay oaHow (ha3on n 3eMnen unu mexay dasamm,
uMeloLLlee 3HaYeHue, NpeBbllualoLlee COOTBETCTBYOLWMIA MUK Hambonbiero paboyero HanpsbkeHUAa oGopyaoBaHNA.

A.1.9 TOK KOPOTKOro 3aMblkaHusa: 1060 TOK, NPeBbLILLAKLWNA HOMUHANBHBIW, MOABNAWMUACA B pe3ynsTaTte Ko-
POTKOro 3aMblkaHus, Bbi3blBAEMOro MOBpEXAEHNeM UNu HenpaBUNbHLIM COEAUHEHMEM B 3NEKTPUYECKON Lienu.

A.1.10 HeyaaneHHOe KOPOTKOE 3aMblkaHue: KopoTkoe 3aMblKaHue Ha BO3AYLUHOW NIMHWM HA KOPOTKOM, HO Cylle-
CTBEHHOM PacCTOSHUM OT BbIBOAOB BbIKNKQYATENA.

n pnMevYyaHne — Kak npasnuno, 3TO pacCTosdHNne CoCTaBnsAeT He fonee HECKONbKUX KMNOMETPOB.

A.1.11 ycnoBua paccornacoBaHus ¢as: AHopManbHble YCNOBUA B LienW, BO3HUKAIOLLME NpU notepe unu oTcyT-
CTBMM CUHXPOHU3Ma MeXAY YacTAMWU INEeKTPUYECKON CETU C pasHblX CTOPOH BbIKNOYaTens, Npu KOTOPbIX B MOMEHT
onepuvpoBaHus BbikNtoYaTens (hasoBbI Yron Mexay BpallalolMMUCA BEKTOpaMu, NPeacTaBnsaoWMMmN 3NeKTPOABUKY-
LWune cunbl Ha 0Benx CTOpoHax, NpeBbillaeT HOpManbHOe 3Ha4YeHne U MoXeT AoCTUrHyTL 180° (npotneodasa).

A.1.12 npsamoe ucnbiTaHe Ha KOMMYTaLUOHHYIO CMOCOBHOCTD: UcnbiTaHWe Ha KOMMYTaLMOHHYHO CNOCOBHOCTL,
fpy KOTOPOM BCE UCMbITATENbHbLIE MapamMeTpbl — HanpaXeHWe nepen BKNIOYEHWEM, TOK, BOCCTaHaBNMBAIOWEECA Ha-
NpsXeHne — Mony4yarT OT OAHOrO0 UCTOYHMKA MOLUHOCTM; TakUM MCTOMHUKOM MOXET ObiTb anekTpuyeckasa cuctema,
CMHXPOHHbIN reHepaTop (MNu rpynna reHepaTopos), konebaTenbHbI KOHTYP NPOMBILLNEHHON YacToThl, @ Talkke UCTOY-
HUK, 06pa3oBaHHbIN MX NocneaoBaTeNnbHbIM UNWM NapannenbHbIM CoeAUHEHNEM.

A.1.13 cuHTeTUYEeCKOE MCMbITaHWE HA KOMMYTaLUOHHYIO CNOCOBHOCTD: McnbiTaHWe Ha KOMMYTALMOHHYIO CMo-
Co6HOCTb, NpY KOTOPOM UCMbITaTeNbHblE NapameTpbl o6ecneunBaloTCca NyTemM coueTaHUA AeWCTBUIA ABYX (MO MeHbluen
Mepe) pasHblX UCTOYHUKOB (Lienen), a UMeHHO, BeCb TOK N GoNbLUYIO YacTb ero Nony4aloT OT UCTOYHMKA TOKa MPOMbILL-
NeHHOM 4acTOTbl MOHWKEHHOrO HampsKeHna (N0 CPaBHEHWIO C HaNPSDKEHUEM UCTOYHMKA MPU MPSIMOM MCMbITaHUKM), a
HanpsaxeHue nepen BKNKOYEHWEM U (MNK) NepexoAHOe BOCCTAHABNMBAIOLLEECA HanpsbKeHWe MonyyaroT OT OAHOro Unm
6onee UCTOYHUKOB HaNPSXEHWUA — HE3aBUCUMMO UMM COBMECTHO C UCTOMHUKOM TOKa.

MpuMeyaHKne— K CMHTETUYECKOMY OTHOCUTCA TaKKe Takoe UCTIbiTaHue, NPy KOTopoMm Tpebyemoe ucnbiTa-
TenbHOE HanpsixeHne obecneynBaeTca He OTAENbHbIM UCTOYHMKOM (MCTOUHMKaMM), @ TEM e UCTOUHUKOM, YTO M
MCMbITaTeNbHbIA TOK, C MPUMEHEHNeM MOBLILLAKLLErO TPaHcdopMaTopa unu astoTpaHcdiopmaropa.

A.1.14 ko3achprLMeHT MOLIHOCTH (Lenn): OTHOLLEHWNE aKTUBHOTO CONPOTUBNEHUSA K MONHOMY CONPOTUBNEHNIO NPY
MPOMBILLINEHHON YacToTe B 3KBMBANEHTHOW Lienn, KOTOpas CYMTaeTCA COCTOsLLen U3 NocneaoBaTenbHO COeANHEHHbIX
WHAYKTUBHOMO N aKTUBHOIO COMPOTUBNEHWIA.

A.1.15 kpaTKoBpeMeHHbII caMoyCTpaHALWUACA pa3paa: KpaTkoBpeMeHHbI pas3paa Mexay KOHTaKTaMu Baky-
YMHOrO BbIKNOYATENRA, MOABNALIMACA NPW OTKNIOYEHUN TOKa, KOTOPLIA He MPUBOAUT K MOABNEHUKD TOKa MPOMbILLINEH-
HOWM YacTOTh! MNP OTKNIOYEHUN TOKA KOPOTKOrO 3aMbIKaHWUSA, @ NPU OTKMIOYEHWN eMKOCTHOTO ToKa — K MOSIBNEHUNIO TOKa B
rNaBHON Harpy3oyHoW Lienu.

A.1.16 ucnbiTaHUe NO YacTaM: VcnbiTaHne Ha KOMMYTaLMOHHYIO CNOCOGHOCTb, MPOBOAMMOE Ha OTAENbHbIX Yac-
TAX BbIKNOYaTENA NPU TOKax, HOPMMUPOBaHHBLIX ANA NONHOMO BbIKNKOYATENS, U NPU COOTBETCTBYIOLLEN AONE HaNPSXKEHUS,
HOPMWUPOBAHHOrO ANA UCMbITaHWA NONHOMO NOMKNCAa BbIKMIOYATENS; YacTblo MOTYT ObiTh: 9NEeMEHT NONKCa BbIKNKYaTeNs,
MOAYnb, paspbiB U T. A.

A.1.17 oauHouHana KoHAeHcaTopHan 6arapes: baTapes WyHTUPYIOLIMX KOHAEHCATOPOB, B KOTOPOI GpOCOK 3apsaa-
HOMO TOKa MpW BKNYEHUN OrPaHNYMBAETCA MHAYKTUBHOCTLIO MUTAIOLEN CETU U eMKOCTbK 3apshkaemMoin GaTapeun KoH-
AeHCcaTopOB NPW OTCYTCTBUM APYrMX KOHAEHCATOPOB, MOACOeANHEHHbIX NapannenbHo K 3TON e CeTU HacTONbKo 6nnsko,
YyToObl 3aMEeTHO YBENU4UTL GPOCOK 3apsAHOro ToKa.
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A.1.18 cocTaBHas koHAeHcaTopHas 6aTapen: batapes WYHTUPYIOLMX KOHAEHCATOPOB, COCTOALLIAA M3 OTAENbHbIX
yacTelt UMM KOMNMIEKTOB KOHAEHCATOPOB, KaXAas U3 KOTOPbIX He3aBMCUMO MOAKMIONAETCA K NUTaloLen CeTu, npuyem
6pocoK 3apsaaHOro Toka Kaxaoi Yactu 6atapen CylecTBEHHO yBenu4YMBaeTCA 3a CYeT paspspa KOHAeHCaTopoB, YXe
NOAKMIOYEHHBIX K NUTAIOLLEN CeTU.

A_2 BbikniouyaTtenm, uX COCTaBHbIE YacTH

A.2.1 Boiknovatenb: KOHTAKTHBIN KOMMYTaUMOHHBLIM annapar, CNOoCOOHbIN BKNOYaTb, NPOBOAUTL M OTKNIOYaTb
TOKWU MPU HOPMAaNbHLIX YCNOBUAX B LIEMK, @ Takke BKNIOYATb, NPOBOAUTL B TeYeHUe HOPMUPOBAHHOTO BPeMeH! W OTKNIo-
YaTb TOKM NPU HOPMUPOBAHHBIX AHOPMarnbHbIX YCROBUAX B LENWU, TaKUX Kak KOPOTKOE 3aMblkaHue.

A.2.2 BbIKnOMaTenb ra3oBbin: Boiknioyatens, B kOTOpom Ayra o6pasyeTcs B NOTOKe rasa, kpome Bosayxa.

A.2.3 BbIKNOYaTENDb 3MnerasoBbii: Buiknoyatens ra3osbi, KOHTaKTbl KOTOPOro PasmbIKalOTCA U 3aMbIKalOTCA B
anerase (wecTtnudTopuCTOoit cepe).

A.2.4 BuIKNOYaTENb BaKyyMHbIN: BbiknioyaTenb, KOHTaKTbl KOTOPOro pasMbiKaloTCA U 3aMblkaloTca B o6onovke ¢
BbICOKAM BaKyyMOM.

A.2.5 BeiKNIOuaTeNnb BO3AYILHBINA: Boiknioyatens, B koTOpoM ayra o6pasyeTcs B NOTOKe BO3AyXa BLICOKOro Aasne-
HUSA.

A.2.6 BbIKNKOMaTENb MacNAHbINA: BuiknioyaTenb, KOHTaKThl KOTOPOro PasMbIKalTCA M 3amblKaloTCca B Macne.

A.2.7 BbiKNOMaTENDb 3NEKTPOMarHUTHLIN: BuiknioyaTens, B KOTOPOM rawweHue Ayru ocyLeCcTBNAETCA 3a CHeT ee
OXNaXAEHUA Npu nepemellieHun noa AeNCTBueM 3NEeKTPOMarHUTHOrO NONA.

A.2.8 pyroracurenbHoe YCTPOMCTBO: YCTPOICTBO, OXBaThIBalOLLEee AyroracuTenbHble KOHTAKTbl KOMMYTaLUOHHOTO
annapara, npegHa3HadyeHHoe AN OrpaHUYEeHUA pacnpocTpaHeHna ayrm u obnerdyeHus ee ralueHus.

A.2.9 BeiknovaTenb 6akoBbIi: Bhikniowatens, AyroracutenbHble YCTPOUCTBA KOTOPOro pacrnonoXeHbl B MeTan-
NIMYEeCKOM 3a3eMneHHOM kopnyce (Dake).

A.2.10 BbiKNIOMaATENDb C AYroracUTeNbHbLIM YCTPONCTBOM, HAXOAAWNMCA NOA, HanpsbkeHueMm: Broikniouartens,
AyroracutenbHble YCTPOWCTBa KOTOPOro pacnonoXeHbl B U30NMPOBAHHOM OT 3eMnu kopnyce (Dake).

A.2.11 nonioc BbIKNIoYaTens: YacTb KOMMYTALMOHHOrO annapara, CBA3aHHAA TOMNbKO C OAHOW 3NEKTPUYECKu
HEe3aBUCMMOWN YacTbio MaBHOM LIEMN TOKA W He BKNIOHAIOWAA YacTWU, NpeaHa3HaYeHHble AN COBMECTHOrO MOHTaxa u
onepupoBaHUA BCEMU MOMNCaMu.

A.2.12 npusoAa: YCTPOUCTBO, NpeaHasHa4YeHHoe ANA CO3AaHuA U NepeaaYyn Cunbl, BO3AENCTBYIOWEN Ha NOABWMX-
Hble YacTW BbIKNIOHYATENA ANA BLINONHEHUA ero (PyHKUMIA, a Taioke AN yAepXaHWAa BbIKNIOYaTeNA B KOHEYHOM NONoXe-
HUN.

A.2.13 npuBoa 3aBucumoro aencreun: MNpreoa, BLINONHAIOWMI CBON (DYHKLMM 3a CHET SHEPrun NOCTOPOHHEro
MCTOYHMKA, Y KOTOPOro 3asepLueHne 3aaaHHoro pabovero Lukna 3asucHT OT HENPEPLIBHOCTU NUTAHUA 3Hepruen (cone-
HOMAbI, ANEKTPO- U NHeBMAaTUYECKUe aABuraTenu n ap.).

A.2.14 npuBoA He3aBMCUMOTo AencTBUA: [pMBOA, BEIMONHALWNIA CBOWN (DYHKLIMK 32 CHET SHEpPruum, 3anaceHHon B
CaMOM MexaHu3Me A0 KOMMYTaLMOHHOW onepauvn U AOCTaTOYMHOW ANA 3aBeplueHus 3aaHHOro paboyero uukna npu
npeanMcaHHbIX YCNoBUSIX.

A.2.15 wyHTUpYOWMIA pe3ncTop: Pe3nctop, NoaknodaeMelit napannenbHo paspoisy (paspbieam) gyroracurens-
HOrO YCTPOWMCTBA BLIKNIOYATENSA C LUenbHo:

- obneryeHns ycnoBuUi ralleHns Ayru 3a CHET CHKEHUSA CKOPOCTU M NUKA BOCCTAHABNUBAKLLENOCA HanpsKeHUs;

- CHUXEHUS KOMMYTALMOHHBIX NepeHanpsikeHuii;

- obecneyeHns 6onee paBHOMEPHOro pacnpeaeneHna HanpsXKeHUa Mexay paspbiBaMu.

A.2.16 wyHTUpYOLWUIA KoHAeHcaTop: KoHaeHcaTop, noaknoyaeMblil napannenbHo paspbiBy (pa3pbiBam) BbIKMHO-
yaTtens, rnaeHbIM 06pa3oM, ANA BbipaBHUBAHWA pacnpeaeneHns HanpsxeHUs Mexay paspbiBaMu.

A.2.17 BHewHAA nsonauma: Mo MOCT 1516.2.

A.2.18 BHYTpeHHAA usonaumsa: Mo MOCT 1516.2.

A.2.19 anuHa NyTH yTeuKkun BHewHen uzonsauuu: Mo MOCT 9920.

A.2.20 BbiBOA: YacTb BbIKNOYATENS C KOHTaKTaMW, CRYXaluMn ANA NPUCOEANHEHUSA K BbIKNOYATENO NPOBOAHU-
KOB BHELLHen Lenu.

A.2.21 rnaBHas Lenb BblkntoyaTens: CoBOKYNHOCTb TOKOBEAYLLMX YacTell BbIKNKYaTENA, BXOAALLMX B Lierb, KOTO-
pyto OH NpeAHasHayeH 3aMblkaTb U pas3MblkaTb.

A.2.22 uenb ynpaBneHus: CoBOKyMHOCTb TOKOBeAYLUMX YacTel BblKNYaTens, BXOAALMX B Lienb, UCMONb3yeMyro
ANa ynpaeneHna onepauuen BKNIOYEHNS UNWM OTKNIOYEHNA Unu o6enMmn onepaumsMn BbIKNKOYaTeNs.

A.2.23 BcnomoratenbHas Lenb: COBOKYMHOCTb TOKOBEAYLUMX YacTel BolkniouaTens (KpomMe BXOAALWMX B ero rnae-
HYI0 Liefb 1 Lenu ynpaeneHuns), obpasyowmx Lenu GNoKMPoBKK, CUrHaNU3aumm, U3MepeHns, 3almTbl, noaorpesa u ap.

A.2.24 xoHTaKT: COBOKYNHOCTb TOKOBEAYLUMX YacTel BbIKNKYaTens, npeaHasHayeHHbIX ANA yCTaHOBNEHUA Henpe-
PbIBHOCTU LienK, KOraa OHW COMpUKacalTCsa, N KOTopble BCNEACTBUE X B3aMMHOro nepemMeLleHns Bo BpeMs onepauum
pasMbIKalOT UNWU 3aMbIKalT Lenb UNU B CRydYae CKOMb3ALMX UNWN LWAPHUPHBIX KOHTaKTOB MOAAEPKUBAKT Henpepbis-
HOCTb Lienu.

A.2.25 rnaBHbI KOHTAKT: Pa3mblkaeMblii KOHTaKT, BXOAALIMIA B FMaBHy Lienb BbIKNIOYATENS WU NPOMyCKaoLWwmi
BECb TOK 3TOW LIenn UNn ero OCHOBHYIO YacTb.

A.2.26 pyroracutenbHbIN KOHTaKT: KOHTaKT, NpeaHasHayYeHHbIN AN Toro, YTobbl HA HeM yCTaHaBnNMBanach anek-
Tpudeckas ayra, Tem camblM ofecneyrBas 3almTy rMaBHOTO KOHTaKTa OT NOBPeXAEeHUA.
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A.2.27 BcnomoraTtenbHbIi KOHTAKT: KOHTaKT, BXOAALLMIA BO BCNIOMOraTenbHyo LieMb BbIKNK4aTeNa n MexaHU4ecku
NpMBOAUMBIN B AEUCTBUE BbIKNOYaTenem.

A.2.28 pacuenutenb: YCTPONCTBO, MeXaHW4eCKN COeANHEHHOE C BhIKMNHaTenem, KoTopoe oceoboxaaeT yaepxu-
BalLLMe CpeacTsa U AOMyCcKaeT OTKNIOYEHNe UNKN BKMNOYEHWE BbIKNIOYAaTENSs.

A.2.29 makcumanbHbIN pacuenutens: Mo MOCT 17703.

A.2.30 pacuenuTens ¢ Bbiaepxkon BpemeHu: Mo FOCT 17703.

A.2.31 pacuenutensb ¢ 3aBUCUMOMN Bblaepxkkon BpeMeHu: Mo MOCT 17703.

A.2.32 pacuenuTenb ¢ He3aBUCUMOM Bbiaepxkon BpemeHu: Mo MOCT 17703.

A.2.33 MuHuManbHbIM pacuenutens: Mo FTOCT 17703.

A.2.34 anemeHT nontoca BbIKNKOYaTena: Yactb nontoca BeikNoyaTens, cogepxaluas oauH unn 6onee moaynen,
KoTOpasA cama no cebe AeicTByeT Kak BblknoYaTens 1, Syayun coeanHeHa nocneaosaTenbHO ¢ APYrMMU aHanorMYHbIMm
aneMeHTaMm, obpasyeT NonC BbIKNKYaTENS.

A.2.35 moaynb BbiKNtoyaTena: YacTb nontoca BbIKNOYATENA, UMEIOWAn 3aKOHYEHHOe KOHCTPYKTUBHOE OhOpM-
NeHve, paccynMTaHHas Ha onpeaeneHHoe HanpskeHwe, ANUTENbHBLIA TOK U KOMMYTaUMOHHYIO CNOCOBHOCTL, KOTOpas
6yayun ycTaHoBneHa ogHa unv B nocneaoBaTenbHOM CoeAUHEHUN C APYIMMUY TakUMK XKe YacTAMW Ha COOTBETCTRYIOLWEN
M30NALMN OTHOCUTENLHO 3eMnn obpasyeT MNOoMC UNM 3NeMeHT MONCca BhIKNYaTeNs.

A.2.36 paspbIB: HacTb AyroracutenbHOro yCTPOMCTBa NOMIOCa BbIKMIOYATENA, B KOTOPON MPOMCXOAUT pas3MblikaHne
M 3aMblkaHWe KOMMYTUPYEMOW MONIOCOM Lienu.

A.2.37 BbikntovarTenb knacca C1: Boiknioyatenb ¢ HU3KOW BEPOATHOCTBIO MOBTOPHOrO Npo6oa npu oTkNoYeHUn
€MKOCTHOrO ToKa, NoATBepXaaemon Npyu HOPMUPOBAHHBLIX UCMbITAHUAX.

A.2.38 Bbikntovarenb knacca C2: Boiknovatens ¢ 04eHb HA3KOW BEPOATHOCTBIO NOBTOPHOTO Npo6osa npu oTknio-
YEeHNUN eMKOCTHOro ToKa, NOATBEepPXAaeMON NpU HOPMUPOBAHHLIX UCMbITAHUSAX.

A.3 Pexxnmel paboThl Bbiknovarens

A.3.1 onepauuma: MNepemellieHNe KOHTaKTOB rABHOM LieNKn BbIKNIoYaTeNs M3 pasoMKHYTOrO NONOXEHUA B 3aMKHY-
Toe (onepaums BKNIOYEHWS) UK U3 3aMKHYTOrO MONOXEHWUA B Pa3oOMKHyTOe (onepauus OTKNIOYEHUR).

MpumeyaHune — Ecnn Tpebyerca pasnuyaTte onepalym, To onepaumio MpyU HanWunM Toka 1 (M) HaNPAXeHUA
B rNaBHON Lienn Ha3bIBaloT KOMMYTaLMOHHONM onepauuein, a NpyM OTCYTCTBUM Toka U (MNn) HanpsXKeHNa — MeXaHNYeCcKon
onepaumen.

A.3.2 onepauua BknoveHun; B: NepeMellieHne KOHTAKTOB rMaBHOW LIeNKW BbIKNIOYaTENa U3 Pa3oMKHYTOro Nono-
KeHUs1 B 3aMKHYTOE.

A.3.3 onepaums oTkmoueHusn; O: MNepemeleHne KOHTaKTOB rMaBHON LENW BLIKNIYATENA M3 3aMKHYTOrO Nonoxe-
HUSA B Pa3oMKHyToe.

A.3.4 BKNOYeHHOE nonoxeHue: NonoxeHue BbIKNOUATENR, B KOTOPOM 3aMKHYTble KOHTaKTbl obecneunsaroT npe-
AYCMOTPEHHYI HENPEepbIBHOCTb MMaBHON Lien.

A.3.5 oTknroveHHOe nonoxeHue: MNonoxeHWe BblKNIOYaTENA, B KOTOPOM Pa3oMKHYTbIe KOHTaKTbl obecneunBalot
npeayCMOTPEHHbIN N30NALMOHHBIA MPOMEXYTOK B FMaBHON Lenwn.

A.3.6 paBouumit unkn: MocneaoBaTenbLHOCTL ONepaLui nepemMeLLeHna U3 OAHOrO NONOXEHNUA B Apyroe ¢ BO3Bpa-
TOM B NEPBOE MONOXKEHWE U C NPOXOXKAEHWEM Yepes Bce ApYrue MONOXeHUA NpyU UX Hanuumu.

A.3.7 KoMMyTaLMOHHBIN LmKn: MocneaoBaTeNbHOCTL HOPMUPOBaHHBIX KOMMYTALMOHHbLIX OnepaLynii, BbINONHAe-
MbIX C HOPMUPOBAaHHBIMM MHTEPBaNamMyn BpEMEHU MeXay HUMM.

A.3.8 aBTOMaTHuYecKoe NoBTOpHOE BKNtoUueHue (AlNB): KommyTaumMoHHbIN LIUKN, NPY KOTOPOM BbIKMIoYaTens Bcnea,
3a ero OTKMIOYEHMEM aBTOMAaTMUECKM BKIOYAeTCA Yepes yCTaHOBMEHHbIN NPOMEeXYTOoK Bpemenn (O — ts. — B).

A.3.9 6bicTpOoAeCTBYIOILEE ABTOMATUUYECKOE NOBTOPHOE BkNtoveHune (BANMB): Linkn AMNB, 8 kOTOPOM BbIKNQYa-
Tenb BHOBb BKMIOHAETCA NPU AOCTaToO4HO Manoi 6ecTokoBon nayse fs, (ts, < 0,3 ¢), uTo6bl nsbexats nepeboes B anekT-
pocHabxeHuu.

A.4 TexHuueckue xapakrepucTukm (NnapaMmeTpsbl) BbikiouaTenen

A.4.1 HoMMHanbHoe 3Ha4YeHue napameTpa (HOMMHanNbHbIW napameTp): Mo FOCT 18311.

A.4.2 HOMMHaNLHOE HanpsbkeHue BhiKnoyatena U, .0 MexaynonocHoe HanpsixeHne (AeNCTByIOLIee 3Have-
HVE), paBHOE HOMUHANBLHOMY MeXAy(a3HOMY HaNpsPKeHWIO aNeKTpUYecknx ceten, Ansa paboTbl B KOTOPbIX NpeaHasHa-
YeH BbIKNOYaTenb.

NMpumevyaHusa

1 3Ha4yeHne HOMMHaNBLHOTO HaMPSPKEHUs BbIKIIOYATeNs COBNagaeT ¢ KNacCOM HanpsikeHus anekTpoobopyaosa-
Hus no NMOCT 1516.3;

2 Bblknioyatenn Ha HOMUHanbHble HanpskeHus Ao 20 kB BKNIOYMTENBHO MpeaHa3Ha4alTcA Taioke AnA paboTbl
B CeTAX C HOMUHaNbHLIMU HaNPSHKEHNAMK, oTnMyalowmmmca Ha 5 % — 10 % OT knacca HanpsXKeHWs, yKa3aHHOro B
roCT 1516.3.

A.4.3 HanGonbluee pabGouee HanpsbkeHne U, p- Haubonbliuee mexaynoniocHoe HanpsaxeHue (AencTeylollee
3HayeHue), Ha KOTOpPOe paccyMTaH BbIKMOYaTenNb (B YaCTHOCTH, B YCROBUAX ANUTENLHOTO MPUNOXKEHUS 3TOrO Hanpske-
HUR).
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A.4.4 HOMMHanNbLHLIN TOK BbIKNOYaTena I, - HauGonbLumin AonyCTUMBIN NO YCNOBUAM HAarpeBsa YacTei BbiknoYa-
TEeNnsA TOK Harpysku B NPOAOIMKUTENbHOM peXnMe, Ha KOTOPbIA paccymTaH BbiKNoYaTenb.

A.4.5 HOMMHaNbLHLIN TOK OTKNIOYEHUA BbIKNKOUYaTeNs Io, wom: Hanbonbluee feiicTeyloLiee 3Ha4eHWe nepuoau-
YeCKOW COCTaBnAILIEN ToKa, Ha OTKMIYEHME KOTOPOro paccyutaH BblknYaTenb NPy HOPMUPOBAHHBIX YCMOBUAX €ro
KOMMYTaLMOHHOW crnocoBHOCTH.

A.4.6 HOMMHaNbHOEe HanpsKeHUe BKNIOYAKOLWMX U OTKNHOYaKLWKNX YCTPONCTB NpMBoAa U BCnoMoraTenbHbIX
yctpoiets U, ,.,: HanpsxeHue (neiicTeytollee sHaueHue), Ans paboTbl Apn KOTOPOM (C HOPMUPOBAHHBIMW Npeaens-
HbIMU OTKNOHEHUAMMW) paccHUTaHbl BKNIOYAKOLLME U OTKNIOHAKLWME YCTPOICTBa NpuBoaa U BCnoMoraTenbHblie Lenw.

A.4.7 cobeTBEHHOE BPEeMA OTKNIOYEHUA £, .: VIHTepBan BpeMeHM 0T MOMEHTa NoAaqu KoMaHabl Ha OTKNoYeH e
A0 MOMeHTa npekpaLleHna CONPUKOCHOBEHUA (pa3MblkaHUA) AYroracuTenbHbIX KOHTaKTOB (ANA BblKNoYaTenemn ¢ WyH-
TUPYIOLIMMK pe3ncTopaMn cnegyeT pasnnuyatb BpemMs 40 MOMEHTa npekpalleHns COMPUKOCHOBEHNSA OCHOBHBIX Ayrora-
CUTENbHbIX KOHTAKTOB N TO e — ANA AYroracuTenbHbIX KOHTAKTOB LUYHTUPYIOLLIE Lenn).

CobcTBEeHHOE BpeMa OTKNIOYEHWUA BbIKNOYaTENs onpeaenseTcs B COOTBETCTBUM CO CMOCOBOM OTKNIOYEHUS, Kak
YCTaHOBNEHO HUXe, 1 ¢ NoBbIM YCTPOUCTBOM BbIAEPKKN BPEMEHM, ABNAKWMMCA HEOTbeMNEMON YacTbio BbIKNoYaTens,
YCTaHOBNEHHbIM Ha CBOK MUHUManbHYO perynnpoBky:

a) ANA BbIKNKYaTENeN, OTKNYAKLWMUX ¢ NOMOLBI Ntbo hopMbl BCIOMOoraTenbHoW aHeprumn, cobcTeeHHoe Bpe-
MSA OTKNIOYEHUA MpeacTaBnseT UHTepBan BpeMeHW Mexay MOMEHTOM MoAayyM KoMaHabl Ha KaTyLKy OTKMYeHUA unu
pacuenuTenb BbIKNKYATENA, HaXOAALLErocA BO BKNOYEHHOM MONOXEHUW, 1 MOMEHTOM, Korda AyroracuternbHble KOH-
TaKTbl pa30OMKHYTCA BO BCEX NONOCax;

6) AnAa caMOOTKNIOYAIOLLIErOCs BblKNoYaTensa cCoGCTBEHHOE BPEMA OTKNIOYEHUA NpeACTaBnNAeT UHTepBan BpeMeHn
Mexay MOMEHTOM, NPpu KOTOPOM TOK B FMaBHOM Lienu BbIKNOYaTeNs, HaX0AALWEroca BO BKNIOYEHHOM NONOXeHUU, AOCTU-
raet 3HayeHus cpabaTbiBaHUA pacuenuTens MakCUManbHOro ToKa, U MOMEHTOM, KorAa AyroracutenbHble KOHTaKTbl
Pa30oMKHYTCA BO BCEX MONOCcax.

HopmupoBaHHOe COBCTBEHHOE BPeMs OTKNIOYEHUA BbIKNKYaTeNs NPUHUMaeTCs paBHbIM M3MepeHHOMY Mpu OT-
CYTCTBMM TOKOBOW Harpysku B rMaBHON Lenn BbIKNOYATENA U NPU HOMUHANbLHOM HaMpsXeHUU NUTaHWA Lenu ynpaene-
HUA.

[nsa Bo3AyLWHLIX BLIKNOYATENEN N ANA BbIKNIOYaTENen APYrMX BUAOB ¢ NHEBMaTUMECKUMU NPMBOAAMU 3TO BpeMs
NPUHUMAETCA paBHbIM N3MEPEHHOMY NPU HOMWHANLHOM AaBNeHUW BO3AyXa.

MpumevyaHnsa

1 Co6CTBEHHOE BPEMSA OTKIOYEHNA MOXKET U3MEHATLCA B 3aBUCMMOCTU OT 3HAYEHMUA OTKIIOYaeMOoro Toka.

2 Ina MHOropaspbIBHLIX BbIKNOYATENEN MOMEHT, KOraa AyroracuTenbHble KOHTaKTbl Pa30OMKHYTCA BO BCEX MONI0-
cax, onpeaensieTca Kak MOMEHT pa3mblkaHWA KOHTaKTOB MepBoro (MO BpeMeHW) paspbiBa MONoca, pasMblKalowerocs
nocneaHuMm.

3 CobcTBeHHOe BpeMsi OTKNIOYEHUs coaepxuT B ceGe BpeMs onepupoBaHus noboro scnomoratensHoro o6opy-
AoBaHwuA, HeOﬁXOAMMOFO AnA OTKNK4YEHUA BblKN4YaTena u asBnaloweroca ero HeoTbeMNEMON YaCTLIO.

A.4.8 cobcTBEHHOE BpeMs BKNoYeHus: MiHTepBan BpeMeHn Mexay MOMEHTOM MoAa4n KOMaHAbl Ha BKNIOYEHUe
BbIKNIOYATENs, HAXOAALLErocsl B OTKIMIOYEHHOM MONOXEeHUN, U MOMEHTOM, KOra KOHTaKTbl CONPUKOCHYTCA BO BCEX NONIO-
cax.

HopmupoBaHHoe cob6CTBEHHOE BpeMs BKIOYEHUS MPUHUMAETCA paBHbIM M3MEPEHHOMY NPU OTCYTCTBUN BbICOKO-
ro Hanps>xeHuAa B rnaBHOM uenu.

[na Bo3AyLUHbLIX BbIKNIOYATENEN U AN BbiKMIOYaTenen Apyrux BUAOB C MHEBMaTUMECKUMU NPUBOAAMU 3TO BpeMs
NPUHMMAETCA paBHbIM U3MEPEHHOMY NPU HOMUHANLHOM AaBNEHUW CKATOro BO3AyXa, a ANA BbiKNoYaTenen ¢ NPYXuH-
HbIM MPMBOAOM — MPU HOPMUPOBAHHOM YCUNMUN (CTATUHMECKOM MOMEHTE) MPYXUH.

MpumedaHune — CobcTBeHHOE Bpems BKNIOYEHUa coaepXuT B ceGe Bpems onepnposaHna Niboro BCnoMo-
ratenbHoro o6opyaoBaHnA, Heo6GXoAMMOIO AN BKIMIOYEHWA BLIKNIOYaTeNs U ABNSIOLLEroca ero HeoTbeMNeMon YacTblo.

A.4.9 6eckoHTaKTHan naysa f;,: IHTepBan BpeMeHn Mexay MOMEHTOM, KOraa AyroracuTenbHble KOHTaKTbl pasom-
KHYNUCb BO BCEX MOMNOCax, ® MOMEHTOM, KOrAa KOHTaKTbl CONPUKOCHYNUCL B NEepBOM MONOCe BO BpeMsa onepauuu
MOBTOPHOIO BKMIOYEHUS.

BeckoHTakTHaa naysa HOpMUpyeTCs:

a) Npyu OTCYTCTBUM TOKa U (MNW) HanpsbkeHUs B rMaBHOW LENW BbIKNOYaTENS;

6) Nnpy HOMMHANBLHOM HanpsiXeHUWM Ha BbLIBOAAX Liener ynpaBneHus;

B) NPU HOMUHaNbHOM AABNEHUU CXKAaTOro BO3ayxa MMM rasa Ans BO3AYLUHLIX UMW ra3oBbIX BblKNYaTenen n aons
BbIKNouaTenen Apyrux TMNOB ¢ MHEBMaTMYEeCKUMKM (MHEBMOrUAPaBNUYECKMMA) NPUBOAAMY;

r) NpM HOPMUPOBAHHOM YCUNUW (MOMEHTE) NPYXUH ANA BbiKNioYaTenen ¢ NpyXMHHLIM NPUBOAOM.

A.4.10 Bpema 3amkHyTOro cocrosuusa npu AlB: UHTepBan BpeMeHn MeXay MOMEHTOM KacaHua KOHTakToB B
nepeoM Mnonce Npu onepauuym BKMNIOYEHUA U MOMEHTOM pa3MblKaHUSl AYroracutenbHbIX KOHTakTOB BO BCEX MOMocax
npw nocneayoLlen onepaumm OTKMIOYEHUs.

MpumeyaHune — EcnuHe oroBopeHo MHOE, CYUTAETCA, YTO KOMaHAA Ha Lenb OTKMNIOYEHNA NoAaeTCs B MOMEHT,
KOTA@ KOCHYNUCb KOHTaKTbl B MEPBOM MONtOCE MPWU BKMIOYEHUN. 3TO COCTaBNSAET MUHUManbHOe BPeMSA 3aMKHYTOro CO-
cTosHua npu AlB.
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A.4.11 CKBO3HOMN TOK KOPOTKOro 3aMbIKaHUs: TOK KOPOTKOFO 3aMblKaHUA, NPOXOAALLMIA Yepes BbIKNoYaTenb U He
OTKNIOYaeMbI BblKNOYaTeneMm.

A.4.12 KpaTKOBpPeMeHHbIN BbIAEPXMBAEMbI TOK (TOK TepMHUecKoi cTonkoctu) I : TOK, KOTOPbIN BbIKNoHaTens
DOMKEH nponyckaTb BO BKNIOYEHHOM MONOXEHUN B TeYeHWe HOPMUPOBAHHOrO KOPOTKOrO MPOMEXyTKa BPeMeHn npu
npeanucaHHbIX YyCNoBUAX NPUMEHEHUA U MOBEAEHUS.

A.4.13 BpeMsl KOPOTKOro 3ambikaHuA £, ,: BpeMs NpoTekaHWa Yepes BKNIOUEHHBIN BEIKNKOYATENb CKBO3HOMO TOKa
KOPOTKOFO 3aMblKaHUA.

A.4.14 nuK KPaTKOBPEMEHHOTO BbIiePXKUBaeMOro Toka (TOK 3NeKTPOANHaMUYECKON CTOWKOCTH) /! 3HaueHe
nuKa ToKa, KOTOpbIA BblKNOYaTENb AOMKEH BblAepXKaTb BO BKNIOYEHHOM MOMOXEHNUU NPU MPEeAnUCaHHbIX YCNoBUAX
NPUMEHEHNs 1 noBeaeHNs.

A.4.15 koMMyTaLMOHHaA cNocoBHOCTL: CNocoGHOCTL BhIkNOYaTeNs KOMMYTUPOBaTL (BKNYATL M OTKNIOYATD)
3anNeKTpuYeckMe Lenu B NpeanmcaHHbIX yCroBusX.

PaanuyaioT:

- KOMMYTaLMOHHYIO COCOBHOCTL MNP BKNIOYEHUN — 3TO BKNOYatoLLan cnocoBGHOCTb, onpeaensemas TOKOM BKNIO-
YeHus;

- KOMMYTaLMOHHYIO CMOCOGHOCTL NPU OTKNIOYEHNM — 9TO OTKNoYaloLas cnocobHOCTb, onpeaensemMas TOKOM
OTKNIOYEHNS.

A.4.16 peicTByIOIEE 3HAYEHUE NEPUOANYECKON COCTABNAIOLEN TOKA OTKNIOYeHNA Bbikntovatens I, .: len-
CTBYIOLLIEE 3HaYeHne NepruoandecKkon COCTaBNAILLIEH TOKa OTKNIOYEHNA B MOMEHT PasMblKaHWA KOHTaKTOB.

A.4.17 oTHOoCUTeNbHOE cofepkaHue anepuoan4eckoi CocTaBnAoLLEeN B Toke OTKOUeHUA B: OTHoLLeHWe 3Ha-
YeHUA anepuoan4eckon CoCTaBNAILLIEN TOKa OTKNIOYEHNA K aMANUTYAHOMY 3HAYEHWNIO ero NepMoanYecKon cocTaBnAto-
e B MOMEHT pa3MblkaHUA KOHTaKTOB.

A.4.18 HopMupoBaHHOe 3Ha4eHMe OTHOCUTENbHOro coaepKaHuA anepmoanvecKoi COCTaBnAIoLLEN B TOKe OT-
kmovennn B : Hanbonblwee gonyckaemoe 3HavyeHne B Npm HOMMHaNBHOM TOKe OTKMIOYEHUS.

A.4.19 HopMMpOBaHHOE 3HaYeHUe ToKa OTKNIoUYeHun I, | : [leficTByloLlee 3HaYeHNe Nepuoauyeckon CoCTaBnak-
LWEen ToKa OTKMYEHNS B MOMEHT pasmblKaHNA KOHTAKTOB, HOPMUPOBAHHOE ANSA COOTBETCTBYIOLLUErO pexuma UCMbITa-
HUA.

A.4.20 HavyanbHoe AeicTBYIOLLEe 3HaYeHUe NepuoanUYecKon cocTaBnaoLen Toka BkntoueHun I,: [elicteyio-
Lee 3HaYeHWe NeprmoanyHeckoi COCTaBRAOLLEN TOKa BKNIOYEHUA B NOMIOCE BbiKNOYaTeNna Nocne BO3HMKHOBEHUS Toka
npu onepauun BKNIOYEHNSA.

A.4.21 HopMMpOBaHHOE Ha4yanbHOe AENCTBYOLIEE 3Ha4YeHUE NEPMOANYECKON COCTaBNAKOWEN TOKa BKlOYe-
Hua I, : HanGonbliee aonyctumoe AeNCTBYIOLLEE 3HAUYEHNE NeproaNYECcKoi COCTaBNAIOWENH Toka BKNIOYEHUS.

A.4.22 ToK BKNIOYEHUA (NKK) /y: 3HaYeHNe nnka nepsol HONBLLUIOK NONYBONHLI B NONIOCE BLIKNIOYATENA BO BPEeMA
nepexoaHoro nepuoaa nocne BO3HWMKHOBEHWUA TOKa MpW onepauum BKNIOYEHUA.

NMpuMmevyaHna

1 3Ha4yeHre nvKa MOXeT pa3nNMyYaTbCa OT OAHOrO MOoMKca K APYromMy U OT OAHOW onepauum K ApYroin, NOCKONbKY
OHO 3aBUCUT OT MOMEHTa BO3HUKHOBEHWA TOKA OTHOCUTENbHO BONHbL! MNPUNOXEHHOrO HANPAXXEHUA.

2 Ecnn ana MHorodasHon uenn ycTaHaBNMBaeTCA eAUMHCTBEHHOE 3HauyeHune (MnKa) Toka BKNIYEHUA, TO 9TO
pomkHo ObiTb Gonbliee 3Ha4YeHne B NOGoN ase, eCNu He OroBOPEHO UHOE.

A.4.23 HOpMUpOBaHHOE 3HaYeHUE NUKa TOKa BKNIOUYEHUA iy . Haubonblliee Aonyckaemoe 3Ha4YeHWe nNuka Toka
BKNIOYEHUA.

A.4.24 BoccTaHaBNMBalOLWEeeCA HaNpskeHne: HanpseHue, NOABNAIOLLIEEC MEXAY BbIBOAAMMN NONIOCA BbIKNIO-
yaTena nocne OTKNIoYeHNA Toka.

NMpumevyanHne— 1o HanpsXxeHne MoXeT paccMaTpnBaTbCA B ABYX NoCneaoBaTeNbHbIX UHTEpBanax BpeMeHn:
BO BPEeMA NepBOro HTepeana CywecTByeT NnepexoaHoe HanpaxeHue, 3a KOTOPbIM crieayeT BTOPON, B Te4YeHUe KOTOporo
CyWwecTByeT TONbKO BOCCTaHaBNUBAOLWEECA HaNPXXeHWe NPOMbILNEHHONW YaCcTOThl.

A.4.25 BoccTaHaBNMBaIOWeeCA HanpsHkeHne NPOMBIWNEHHONW YacToThl (Bo3Bpallaloweecn Hanpsxenue) U,:
BoccranaBnuBaloweeca HanpsxeHne Nocne npekpalieHns ABNeHUin NepexoaHoro npouecca.

A.4.26 ko3dhpuruneHT nepeoro racauwero nontoca K, 1 OTHOWeEHMe BOCCTaHABNUBAIOLWIErOCA HANPAXeHNA NPo-
MBILLNEHHOM YacTOTbl Ha NEPBOM racsilieM Ayry Nonce NPU OTKNIOYEHUN TpexdasHoro KOPOTKOro 3aMblkaHUA K (hasHo-
My HanbGonblemy pabovemy HanNpPsKEHWUIO.

A.4.27 nepexoaHoe BocCcTaHaBnNuBaLWweeca HanpshkeHue (MBH): BoccTaHaBnveatowweeca HanpaXeHWe B Tede-
HWe BpPeMeHW, KOrAa OHO MMeeT 3aMETHO BbIPaXeHHbIN NepexoaHbi xapaktep. OHO MOXeT ObiTb konebaTenbHbIM UNK
anepuoanyeckuM MnNn ux komMbuHaLmen, B8 3aBUCUMOCTM OT XapakTEPUCTUK Lienn U BbIKNIOYATENA, OTpaxaeT Takke
CMeLLeHne HanpshkeHna HewTpanu MHorodasHon uenu.

MNMBH B TpexdasHbix uensax, eCnu He OroBopeHo UHoe, — 3TO HaNpsHKeHUe Mexay BblBOAaMU NEPBOro racawlero
nontoca, Tak Kak 3To HanpshkeHne o6bi4HO Bbile, YeM Ha KaXAoM 13 ABYX APYrvX NOMCos.

A.4.28 cobcTBEHHOE NepexoiHoe BOCCTaHaBNUBalOWeecA HanpshkeHue (Lienu): MepexoaHoe BocCTaHaBNnBa-
oweecs HanpsbkeHne Lenn OTHOCUTENbHO BbIKNIOYaTens, onpeaensemMoe TONbKO napameTpamn KOMMYTUPYeMOon unu
MCNbITaTENbHOW LN Mpu OTKNIOYEeHUN Toka 6e3 anepuoanyecKon COCTaBNAILIEN U «uaeanbHbIM BbiKNOYaTENeM»
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(T. e. BbIKNKOYaTENeM, NonHoe CONPOTUBNEHUE MexXay pa3MblkaeMbiMU KOHTaKTaMWU KOTOPOro Mpu «eCTECTBEHHOM»
nepexofe Toka Yepes HyNb MIHOBEHHO M3MEHRETCA OT Hynsa A0 6eckoHeYHocTn).

A.4.29 ko3athhuLUUneHT NpeBbILWEeHUA aMNNNTYAbl NEPEXOAHOro BOCCTaHaBNMBaKoLWerocs HanpsikeHusn (Koadp-
ouumneHT amnnutyabl) K,: OTHOLWEHNE MaKCUManbHOro 3Ha4eHUs NepPexoAHOro BOCCTaHaBNMBAOLLEroCA HanpshKeHNs
K aMNNUTYAHOMY 3HaYeHWIO BO3BPALLAIOLLIErocs HanpsiKeHus.

A.4.30 HayanbHoe nepexoaHoe BoccTaHaBNUBalLwweeca HanpshkeHue (HMBH): Coctasnstowas MNBH B ero Ha-
YyanbHoM yacTu, obycnoeneHHas konebaHnAMKM Manoi aMnnMTyAbl ¢ MOBBLILEHHON YACcTOTOW Ha LUMHaxX pacnpepenu-
TenbHOro YCTPONCTBA.

A.4.31 K03hhMLIMEHT NUKa KOPOTKO3AMKHYTOM NIUHWUM (MPU HEYAANEeHHOM KOPOTKOM 3ambikaHum) K, - OTHoLle-
Hue HaMbonbLUEero OTKNOHEHUS NEPEXOOHOro HanpshxeHus «dasa — 3emMna» BO3AYLIHOW NMHUM OT HaYanbHOro 3Hade-
HWA NOCNEe OTKMOYEHUA KOPOTKOrO 3aMblKaHWA Ha Her K HavyanbHOMY 3HaYeHWUo 3TOro HamnpsXeHWs.

MpumMevyaHne — 3Ha4yeHVe HayanbHOro nepexoaHoro HanpaXeHnAa Ha NUHUKU COOTBETCTBYET MOMEHTY
noracaHua ayru B paccMmatpuBaemMom nontoce.

A.4.32 HanpsixeHue nepen BknoveHuem U, : [lecTByloLIee 3HaUEHNe HanpsHkeHNs, KOTOPOE CYLLECTBYET Mexay
BbIBOAAMMW NOMOCa BbIKNOYATENA HENOCPEACTBEHHO Mepen BO3HMKHOBEHMEM ToKa.

A.4.33 Bpema ayru t,: \HTepBan BpeMeHN Mexay MOMEHTOM NePBOro BO3HUKHOBEHWSA Y1 U MOMEHTOM OKOHYa-
TEeNbHOro ee noracaHnsl BO BCEX NONCcax.

A.4.34 nonHoe BpeMsA OTKNIOYEHUA: HTepBan BpeMeHn Mexay HavyanoM onepaLun OTKNIOYEHNA N OKOHYaHWeM
noracaHuns ayrn Bo BCEX Nontocax.

A.4.35 BpeMsA BKINIOYeHUA: MHTepBaJ'I BpEMEHN Mexagy MOMEHTOM nogadun komaHAabl Ha BKNKOYEHWE BbIKNK4YaTe-
NS, HAXOAALErocA B OTKNIOYEHHOM MONOXEHUN, 1 MOMEHTOM Ha4yana npoTekaHna Toka B NepBOM NONioce.

NMpumevyaHuns

1 Bpems BKNIOYEHWUA COAEPXKUT Bpema onepupoBaHna nioboro ecnomoratensHoro obopyaosaHus, Heobxoaumo-
ro ANA BKMOYEHUA BbIKNOYaTENS U ABNAIOLWEroca HEOTbeMNeMON YacTbio BbiKNIOYaTeNA.

2 Bpems BKNIOYEHUA MOXET U3MEHATLCA B 3aBUCUMOCTN OT BPEMEHWU AYrn NPpU BKNKOYEHNN.

A.4.36 npeaBapuTenbHbIit NPo60it Npu BKNOUeHUNU: Bo3HMKHOBEHWE AYrY MeXAY KOHTaKTamM BbIKNio4aTens npy
nx cONMKEHUM B NPOLECCe onepaLnn BKNIOYEHUSA.

A.4.37 BpeMA Ayryu nNpu BKIIOYEHUN: MiHTepean BpemeHn Mexay Ha4anom NpoTekaHus Toka B MepBOM MONOCE BO
BpEMSA onepaLun BKMIOUYEHNA U MOMEHTOM KacaHWa KOHTaKTOB BO BCEX MOMNIOCaXx.

MpumMeyaHune—Bpema ayrn npy BKNIOYEHAWU 3aBUCUT OT MFHOBEHHOTO 3HAYEHUA NPUNOXKEHHOTO HANPAXeHNA
BO BPeMs KOHKPETHOM onepauuv BKMIOYEHUA M NOITOMY MOXET CYLLECTBEHHO M3MEHATLCA.

A.4.38 6ecrokoBan naysa npu AlB £, : iHTepean BpeMeHn Mexay OKOHYaTeNbHbIM noracaHnem Ayrv Bo BCex
noncax Npu onepaLum OTKNIOYEHUS U NEPBOro NOsIBNEHUs Toka B NoOOM M3 NOMIOCOB NpU Nocneayowen onepauum
BKNIOYEHMS!.

A.4.39 kpuTMUeCKMM TOK: 3HaueHUe TOKa OTKIMIOYEHUS MEHee 3HAYEeHUS HOMUHANBLHOTO TOKa OTKNIOYEHUS, NpU
KOTOPOM Bpemsi yr 3HauuTenbHO BO3pacTaeT.

A.4.40 nonyBonHa: YacTb KpMBOWN TOKa, OrpaHMYeHHaa ABYMS MocneaoBaTeNnbHbIMU NepeceveHns MU HyNeBon
NUHUK.

NMpuMeyaHun e — YcTaHarNMBaeTCA pasnuume mexay GONbLLOA U Manoi NONyBONHOM B 3aBUCUMOCTM OT
MHTepBana BpeMeHW, KOTOpbIi MoxeT GbiTb Gonee N MeHee monynepvoaa NepeMeHHoN COCTaBNAILLIEN ToKa.

A.4.41 noBTOpHLIN Npo6oi: Bo3oOHOBNEeHWe Toka MexAay KOHTaKTamu BblKNOHaTENA B npouecce onepauum oT-
KINIOYEHUs1 eMKOCTHOrO TOKa Mocne TOro, Kak TOK OCTaBancsa paBHbIM HYNIO B TeYEHUE NPOMEXYTka BpeMeHW, paBHOro
unu Gonbluero 1/4 nepyoaa NPOMBILLNEHHONM YaCTOThI.

A.4.42 noBTOpHOE 3axxuraHue: Bo3o6GHOBNeHWe Toka Mexay KOHTaKTamMu BbIKNMaTena B npouecce onepauvu
OTKMIOYEHUA eMKOCTHOrO TOKa UMW TOKa peakTopa Nocne Toro, Kak ToK OCTaBanca pasHbIM HYNIO B TEHEHME MPOMeXyTKa
BPEeMEHU, MeHbLLEro 1/4 nepuoaa NPOMbILLIFNIEHHOW YacToThbl.

A.4.43 HopMMpOBaHHOE AaBNeHUe 3anofIHeHUA ra3oBOro BhikNvarenn: [lJasneHve rasa B Meranackansx (ab-
CONIOTHOE UMK U3OLITOYHOE), MPUBEAEHHOE K HOpPManbHbIM aTMochepHbIM yenoBuaM (Temnepatypa nntoc 20 °C, pas-
nexuve 101,3 kla), A0 KOTOPOro 3anMoOnNHAETCA BbIKNIOYaTENbL NPU BBOAE B dKCRANyaTauuio.

A.4.44 npaBneHue cUrHanuMsauumM Ans rasoBoro BbikNouvaTenn: [JaeneHne rasa B meranackansx (abconotHoe
unu n3bbITOYHOE), NPUBEAEHHOE K HOpManbHbiM aTMocdepHbIM ycnosuaM (Temnepatypa nnoc 20 °C, paeneHune
101,3 klMa), npu KOTOPOM YCTPOMCTBO KOHTPONS AaBNeHUs B BbiKNOYaTene NoaaeT CUrHan CHWXKeHnA AaBneHus rasa u
TpebyeTcA noakauka rasa B BO3MOXHO KOPOTKUA CPOK.

A.4.45 paBneHue GNOKMPOBKM ra3oBOro BhikNouarTens: [lasneHue rasa B Meranackansx (abcontotHoe nunm ns-
6bITOuHOE), NpUBEAEHHOE K HOpManbHbIM aTMocepHbIM ycnoBuaM (Temnepatypa nntoc 20 °C, pasnexne 101,3 klMa,
npyv KOTOPOM YCTPOWCTBO KOHTPONSA AaBneHus B BbikNioyaTene 6nokvpyeT paboTy sbiknioyaTens, Tak Kak npu ganbHen-
LeM CHWKeHUM AaBneHusa He obecneunBaeTcs KOMMYTALMOHHAA CNOCOGHOCTBL, aneKkTpuyeckas NpoYHOCTb M30NALMK
MnNU apyrve xapakTepucTukv BbiKnovaTens).

73



FOCT P 52565—2006

Mpunoxexue b
(cnpaBouHoe)

O603Hau4eHMA U COKpaLUeHUA

B HacTosiLLleM cTaHAapTe NPUMEHEHb! crieayiolue 0603HaYeHNA 1 COKpaLLIEHUS:

B1. O603Ha4eHnn

I, — 3HaueHne aneproanYEecKo COCTaBNAIOLIEN TOka KOPOTKOMO 3aMbIKaHUs;

T — BpeMs OT MOMEHTa BO3HMKHOBEHUSA KOPOTKOro 3amblkaHUs A0 MOMEHTa pa3MblKaHuA AyroracuTenbHbIX
KOHTaKTOB;

Uy, Ug, ty, ty, 13, U', t; — NapaMeTpbl YCNOBHOW MPaHUYHON NMHUM NEPEXOAHONO BOCCTAHABIMBAIOLErOCA Hanpshke-
HUS;

S — ckopocTb MBH;

U,, — noniocHoe BO3BpaLlaloeecs HanpshkeHue,

fp tp Uy — NapameTpbl YCNOBHON MPAHNYHOM NIMHWM Ha4YanbHOM YacTU NEPEXOAHOro BOCCTaHABNUBAIOLEroca Ha-
NPsKEHUR;

ty;— napameTp NBH co CTOPOHbLI NUHUN NMPU UCTILITAHUAX BbIKNIOYATENA HA OTKNIOYEHWe HeyAaneHHOro KOPOoTKO-
ro 3amblkaHus;

Q,, — pacxoA rasa Ha yTeuku B 30He HOpManbHbIX TeMMepaTyp ANsA rasoBoOro BbIKMHaTens;

Vg — pacxoa Bo3ayxa Ha BbINONHEHWe onepauv;

O,n — HeNTpankHas Touka Lienu NUTaHMA B CXeMe UCTILITaHUA BLIKNIOHATENs Ha KOMMYTaLMOHHYIO CNOCOGHOCTD;

O,, — HenTpanbHas TOYKa KOPOTKO3aMKHYTOW Lenn B CXeMe UCMbITaHWA BLIKMIOYATENA Ha KOMMYTAUMOHHYIO
cNocoBHOCTb;

A, A,, ..., A; — BUIbl UCTILITAHWA Ha KOMMYTaLMOHHYIO CMOCOGHOCTL B COOTBETCTBUM ¢ Tabnuuen 18 HacToawero

CcCTaHaapTa;
UBM — MeXNOoNKCHOe BO3Bpaljawuweeca HanpsXxeHue;
UBK_ n — NOnNCHOE HanpsXeHne nepea BKNIOYEHUEeM;
Bk. M —— MEXMONIOCHOE HanpsXXeHne nepen BKNIOYEHUEM;

T10 — peXuMm UCMbITaHWI Ha KOMMYTaLMOHHYIO CNOCOBHOCTL NpU Toke, cocTasnsiowem okono 0,1 10’ Hom

T30 — pexum nCnbiTaHUiA Ha KOMMYTaLMOHHYI0 CrOCOBHOCTL Npu Toke, cocTaensiolwem okono 0,3 1, ...

T60 — pexum nCrbITaHuiA Ha KOMMYTaLMOHHYI0 CocoGHOCTL Mpy Toke, cocTasnsioleM okono 0,6 1, ...

T100s — pexu1m MCMbITaHNA Ha KOMMYTaLMOHHYIO cnocoGHOCTb NMpu Toke 1 .., He coAepxallem anepuoanyec-
koW cocTasnsiowen (B < 20 %);

T100a — pexum MCMbITaHWA Ha KOMMYTaLMOHHYIO CMOCOBHOCTL NpU Toke 1
wen B =p,;

vom C @NEPUOANYECKON COCTaBNSIO-

Ter! — pexum MCNbITaHUA Ha KOMMYTaLMOHHYK CMOCOBHOCTL Npy kpuTUdeckux Tokax 0,8 I, . n 0,45 1 =
TCr2 — pexum MCMbITaHWA Ha KOMMYTaLMOHHYIO COCOBHOCTL Npu KpuTudeckux Tokax 0,45 1, . m 021 =
Tcr3 — pexumM UCMbITaHUIA Ha KOMMYTaLMOHHYIO CNOCOGHOCTL NpU KpuTdeckux Tokax 0,2 1, .. n 0,057, =

OP1 — pexum ucnbiTaHWn Ha KOMMYTaLMOHHYK CMOCOOHOCTL B YCNOBUAX paccornacoBaHua ¢as npu Toke
0,075 1; ,ow

OP2 — pexuvm ucnbiTaHWin Ha KOMMYTAUMOHHYIO CMOCOOHOCTL B YCMNOBMAX paccornacoBaHus a3 npu Toke
0.25 Ly, yow
T1ph — pexuM ncnbiTaHWin Ha KOMMYTaUMOHHYK CMOCOBHOCTL B YCNOBMAX OAHO(A3HOrO KOPOTKOro 3amMblkaHWA
npv Toke I, o\

T2ph' — pexuM ucnbiTaHnin Ha KOMMYTaUMOHHYK CMOCOBHOCTL B YCNOBUAX ABOMHOMO KOPOTKOro 3aMblkaHWUA Ha
semnto npu Toke 0,87 1, ..

T2ph" — pexuM ncnbiTaHUin Ha KOMMYTALMOHHYIO CNOCOBGHOCTL B YCNOBUAX ABYX(PA3HOrO KOPOTKOTO 3aMblKaHMS;

L90 — pexuMm MUCMbITaHWiA Ha KOMMYTALMOHHYI0 CNOCOBHOCTL B YCINOBUAX HeyAaneHHOro KOPOTKOro 3amblkaHua
npu Toke 0,9 IO’ oM’

L75 — pexuMm nUChbITaHWi Ha KOMMYTALMUOHHYIO CNOCOBHOCTL B YCINOBUAX HeyAaneHHOro KOPOTKOro 3amMblKaHus
npwu toke 0,75 on Homs

L60 — pexuMm MUCMbITaHWA Ha KOMMYTALMOHHYIO CNOCOBHOCTL B YCIIOBUAX HeyAaneHHOro KOPOTKOro 3amMblkaHus
npu Toke 0,6 on Hom’

T100s(a), T100s(b) — pexuMbl nCNbITaHUA Ha KOMMYTALMOHHYIO CMOCOBHOCTb, 3ameHsoLwmne pexum T100s;

Uy — NPUHYAUTENBHBIA MUK HANPSHKEHNA UCTOUHUKA NUTaHNA OTHOCUTENBHO 3eMNU MNPU UCMLITAHWAX Ha OTKMIo-
YeHue LLIYHTUPYIOLLIEro peakTopa,

U, — Ha4yanbHoe HanpsXeHne B MOMEHT cpe3a ToKa MpW UCMLITAHWAX Ha OTKNKUYEHWUE LWYHTUPYIOLLEro peakTopa;

U, — NUK BOCCTaHaBNMBAIOLLEroca HanpsXeHna nNpu UCnbiTaHMAX Ha OTKNIOYEHUE LUYHTUPYIOLLEro peakTopa,
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U, — HanpsaxxeHne Ha BblKnioyaTene B MOMEHT NOBTOPHOIO 3aXXuraHna nnu l1p060$| apn NCNbiTaHnAaxX Ha OTKNYe-

HWe LYHTUPYIOLLEro peakTopa;

T, — TeMnepaTypa OKpy>arlolLlero Bo3flyxa npu UCMbITaHWAX Ha YCTOMUMBOCTL K KNUMAaTUYECKUM BHELLHAM BO3-
AenCTBYOWMUM dakTopam;

T, — HWKHee 3HauYeHWe TemMnepaTypbl BHelLHel cpeabl NPU aKkcnyaTauuu;

T, — BepxHee 3HayeHWe TemnepaTypbl BHELIHEN Cpeabl NpW JKCRyaTaumu.

B2 CokpalueHun

KPY — komnnekTHoe pacnpepenvrenbHoe YCTPONUCTBO;

KPY3 — repmeTunyHOe anerasoBoe KOMMMEKTHOe pacnpeaenuTenbHoe YCTPOWCTBO;

BO — uukn onepauuii BKNKOYEHWE — OTKMIOYEHUE;

OB — uukn onepaumin OTKNIOYEHWE — BKMNIOYEHNE;

OBO — uukn onepaumii OTKNYEHNE — BKNIOYEHUE — OTKNIOYEHWE;

31N — KOMMNEKT 3anacHbIX YacTel U NpuHaanexHocTew;

OKP — onbITHO-KOHCTPYKTOpCKasa paboTa.
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Tens.

Mpunoxexue B
(pexomeHayemoe)

ﬂepequb TeXHU4eCKMX AaHHbIX, KOTOpbIe cneayeT yKa3blBaTb B TeXHU4YECKUX yCNOBUAX
Ha BblKfO4YaTernu, akcnnyatTayMoHHbIX U TEeHAEPHbIX AOKYMEeHTaX

KnumaTtunyeckoe MCMNONHEHUe U KaTeropus pasmelLeHus.
HwxHee n BepxHee 3Ha4YeHVs TemnepaTypbl OKpYXaloLero Bo3ayxa.
HoMuHanbHOe HanpsaxeHue.
Han6onblwee paboyee HanpsikeHue.
HoMUHanNbHbIA TOK.
HoMWHanbHbIA TOK OTKNIOYEHUs.
HopmupoBaHHOe NPOLUEHTHOE coaepXaHue anepuoauyeckon COCTaBNAIOLLEN.
HopMupoBaHHble napaMeTpbl ToKa BKINIOYEHUN:
- HanBonbwni Nuk,
- HayanbHOe AelCTRYIOLLEE 3HAYeHWe NepuoaNYeckod COCTaBMNALLEN.
HopmupoBaHHble napameTpbl CKBO3HOMO TOKA KOPOTKOrO 3aMblKaHUA:
- HanbonblwKi MUK (TOK SNEKTPOAUHAMMUYECKON CTOMKOCTH),
- cpeAHekBaapaTUYHOE 3HauYeHMe Toka 3a BpeMs ero npoTeKaHus.
- BPEMA NPOTEKaHUA TOKa KOPOTKOTO 3aMblKaHUA.
YpOBEHb U30NALMMN.
WcnbiTaTenbHble HanpspkeHWA U3oNALMN.
OnvHa NyTW yTEYKN BHELUHEeN U30oNAaLuN.
HopmuposaHHble xapaktepuctuku MNBH.
HopmupoBaHHble KOMMYTaLWUOHHbIE LMKIIbI.
HopmupoBaHHaa GectokoBas naysa npu AlB.
Co6cTBeHHOE BpeMs OTKNIOYEHUs.
MonHoe Bpems OTKMIOYEHUS.
Pa3HOBpPeMeHHOCTN 3aMblkaHWA U PasMblkaHWA KOHTAKTOB MONIOCOB U Pa3pbiBOB.
CobcTBeHHOE BpPeMA BKNIOYEHUA,
HopMupoBaHHbIA TOK OTKNIOYEHNA HEHarpyXeHHOW BO3AYLIHON NUHUK.
HopMunpoBaHHbIN TOK OTKNIOYEHUA KOoHAeHcaTopHon GaTtapew.
HopMnpoBaHHbI TOK OTKNIOYEHUA LLYHTUPYIOLLEro peakTopa.
HomMuHanbHoe HanpsxxeHWe BKNOYAIOLWMX, OTKMIOYaLWMX YCTPOUCTB U BCNOMOraTenbHbIX Lienen n poa Toka.
Tok noTpeBneHns BKNOYAOLLMX 1 OTKHOHAKOLLMX YCTPOWUCTB.
HanpspkeHune, TOK UMM MOLLHOCTb YCTPOMCTB NOAOrpeBa.
TemnepaTypa BKNOYEHNUA YCTPOWUCTB NOACrpeBa.
XapakTepucTukn paboTbl MeXaHU3MOB, KOTOpble TpebyloTCA ANA ero skcnnyaTauuu.
Jaenenve (npueeaeHHoe k 20 °C) 3anonHeHWa ANS ra3oBOro BbIKMoYaTens.
Oaenexne (npuseneHHoe k 20 °C) cpabaTbiBaHWA CUrHaNU3aLWMM NOHWXEHWUA OAaBnNeHWs ANs rasoBOro BbIKNKOYa-

Jaenenne (npusepeHHoe k 20 °C) GNokMpoBkn paGoTbl ra3oBOro BLIKNIOHATENA MPU NOHWKEHUN AABMNEHWS.
CocTaB ra3oBoil cMecH, NPUMEHSAEMON B rasoBOM BblKNOYaTene.
HwxHuii Nnpegen paBnexHus, NpyM KOTOPOM AOMycKaeTCA MPOU3BOACTBO OTAENbHbLIX Onepauuii AN BO3AYLUHOrO

BblKNOYaTens.

76

HomuHanbHoe paeneHue v gvana3oH pabounx AaBneHwin Ana NHEBMaTUYECKOro npueoaa.
Pacxop rasa (Bo3ayxa) Ha yTeuku.

[JaHHble 0 30He Bbixnona.

Pecypc BblknoyaTens no KOMMYTaLUMOHHOW CTOMKOCTW A0 CPeAHero pemMoHTa.

Knacc no mMexaHn4eckom CTOMKOCTW.

Cpok cnyx6bl 40 cpeaHero peMoHTa.

Cpok cnyx6bl 4O cnMcaHus.

JonycTMoe TAXeHWe MPOBOAOE.

Macca BblknoyaTens, npueoaa, pacnpeaenutensHoro wkada, rasa, macna u ap.
FabaputHble pa3mepbl BbiknoYaTens.

HaHHble ANA npoekTuposaHnA yHAaAMeHTa.

NHdopmauma o BO3MOXHOCTU ANArHOCTUMECKOTO KOHTPONSA CpeACTBaMW MOHUTOPUHra.
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MpunoxeHue I
(pexkomeHayemoe)

CTpyKTypa yCNnoBHOro 0603Hau4eHUA BbIKMloYaTens u npuBoAa
I.1 CTpykTypa ycnoBHOro 0603Ha4eHu1s BbIKNOYaTens

X—X X—X/X XX

| KnumaTtudeckoe UCMONHeHNe W KaTeropus pasMeLleHuns
no MOCT 15150

HomMunHanbHbLIM TOK BbIKNKOYaTENA B aMmnepax

HoMuHanbHbIN TOK OTKMIOYEHUS BLIKNKOYATENS B KUNoaM-
nepax

O6o3HavatoT pumckumn umdppamm (I, 11, 11*, 11 nnn V),
cTeneHb 3arpsasHeHuns maonauumn no NMOCT 9920

HomnHanbHOe HanpskeHne BbIKNIOYaTENA B KUNOBOMb-
Tax

Bykebl 1 undpbl (0T ABYX A0 NATH), o6o3Havaowme BUg
nspenus (B), Hanbonee cylleCTBEHHble OTNUUUTENBHbIE
Npu3HaKkn 1 NpeanpuUATUe-U3roToBUTENb

Mpumep ycnoeHoro o603HayYeHNAa BTEXHUYECKMX AOKYMEHTaX U NpY 3aKka3e BblKNioYaTens razoporo
(anerasoBoro) TPEXNONOCHOIO UCNONHEHUS HA HOMUHanNbHoe HanpsbkeHne 110 kB co cTeneHblo 3arpsa3HeHns u3ons-
umn 1I*, HoMMHanNbHLIM TOKOM OTKNoYeHna 40 KA, HOMUHaNbHbLIM TokoM 2500 A, KNUMaTUYeCcKoro UCnonHeHus Y, kaTe-
ropun pasmeLleHmns 1:

BIr'T-11011*-40/2500Y 1

n punmMmedvyaHune — EyKBbI o6o3HavaloT cepuio; 6yKBbI N 3Ha4YeHUe HOMUHANbHOroO HanpAXeHna — TUM;
of03HauyeHne B LENOM — TUMOUCMONHEHNWE BbIKNYaTeNs.

.2 CTpykTypa ycnoBHOro o603Ha4yeHus npmBoaa
(KOHCTPYKTUBHO CaMOCTOATENbHOro, OTAENbHO NOCTaBNAEMOro):
X—XX XX

KnumaTtuyeckoe uCMonHeHWe W kaTeropus pasmelleHna no
roCT 15150

YcnoeHoe 0603HaYeHne KOHCTPYKTUBHOIO MCNONHEHNUA UNN KOH-
CTPYKTUBHOIO BapunaHTa

Bykebl n undppel (0T ABYX A0 YeTbipex), 0603Havatowme Bua n3ae-
nus (M), HanbGonee cywecTBeHHblE OTNNYUTENbHbIE MPU3HAKN U1
npeanpusaTNe-U3roToBuTenb

Mpumep ycnoBHOro o603HayYeHMNa BTEXHNIECKUX AOKYMEHTAX U NpU 3akase NpMBOAA NPYXUHHOTO
NS KONOHKOBOro BblkNoYaTens ¢ paboton sknoderna 1800 [k, knumaTtudeckoro ucnonHexnuns YXJ1, kateropuun pasme-
weHus 1:

[rpK-1800YXJT1
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Ta6nuya 0.1 — HopmupoBaHHble xapaktepuctuki MBH ansa reHepaTopHbIX BbIKNYaTenemn

MpunoxeHue [
(pexomeHayemoe)

HopmupoBaHHble xapaktepuctuku NBH aona reHepaTopHbIX BbIKOYaTenemn

Uiom! Uy o L, vow e, b, Iy S=u lty,
kB KA kB MKG MKGC kB/mKc
6/7,2 80 13,3 3,8 1 3,6
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 44,2 9,9 1 45
20/24 125 442 8,8 1 5,0
20/24 160 44,2 8,8 1 5,0
24/26,5 160 48,8 8,9 1 55
24/26,5 200 48,8 8,9 1 55

S — ckopoctb MBH.
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MpunoxeHue E
(obsizaTenbHoe)

MeToauka onpeaeneHus koadduuneHTa MOLHOCTU UCNbITaTENLHOW Lienu

KoatbhmumeHT MOLHOCTU (COs @) B Kaxaon dpase ucnbiTaTenbHOW Lienn MoxeT BbiTb C AOCTATOYHON TOYHOCTbLIO
onpepeneH ogHUM U3 YKasaHHbIX HUxe cnocotos.

E.1 OnpepeneHune No NOCTOAHHLIM Lienu

KoadhpuLneHT MOLHOCTU ONpeaenaioT Kak OTHOLIEHWEe akTMBHOrO COMpoTMBNEHUA R K MONHOMY ConpoTuBne-
HUIO Z ucnbiTaTenbHOW LieMn MpyU KOPOTKOM 3aMblkaHWUM.

3HayeHne R 13MepsloT Npu NoCTOAHHOM Toke. Ecnu uUenb BkNioyaeT TpaHcdopmaTop, TO CONPOTUBNEHUA R,
nepBnYHOl Lenn n R, BTOPUYHON Leny U3MEePAIoT OTAENBHO U 3HaYeHre R paccuuTbiBaloT no dopmyne

R=R,+R,K?2 (E.1)
2 1

rae K — koadppmumeHT TpaHchopmaLmmn TpaHchopmartopa.
MonHoe conpoTuenexue Z, pasHoe E/ I, ., onpenensoT no ocLUMNnorpaMmmMe, Kak nokasaHo Ha pucyHke E.1.
E.2 OnpepeneHune no 3aTyxaHuIo anepnoan4ecKoil cocTaBnsioLLen
Onsa aToro MeToAa CHUMAIOT OCLMNMOrpaMMy TOKa KOPOTKOrO 3aMblKaHUA C anepuoanvyeckod CoCTaBnsowwen n
npumeHsT dopmyny

i=i, , e RUL (E-2)

rae i, — 3HayeHwe anepnoanyecKoil COCTaBNAWEN B BbIGPaHHbIN MOMEHT BPeMEHM;

|,  — Ha4anbHoe 3HaueHue anepuoanyecKoii CoCTaBNALLe;

L — WHAYKTUBHOCTb UCMNbITATENLHOW Lienu;

t — Bpems, OTCYMTAHHOE OT Hayarna KOPOTKOro 3amblKaHWs;

€ — OCHOBaHWe HaTypanbHbIX NOrapuMoB.

W3 ykasaHHOI (bopmynbl onpeaensioT 3HadeHne R/ L cnepyowmm oGpasom:

a) M3MepAloT 3HaUYeHNA i, , B MOMEHT Hauana KOpPOTKOrO 3aMblKaHUA W i, — B MOMEHT BpeMeHH £, BbiBpaHHbIN
[0 MOMEHTa pPacXOXAeHUS KOHTAKTOB;

6) onpepensior sHavenne e R/L nytem pnenewns i, Ha i,

B) U3 MaTematmyeckon Tabnuubl 3HavYeHun e~X onpeaensloT 3HadeHue X, COOTBETCTRYIOLEEe YacTHOMY OT Aene-
HUR ia Ha iH_ @

r) sHaueHue x, onpeaensioilee coboin Rt,/L nensaT Ha t, (B CeKyHAAX) W BLIMMCNAIOT 3HaueHne R/ L.

Yron ¢ onpeaensioT U3 BolpaxeHua ¢ = arctg 3 14 L / R, nocne 4ero HaxoAaT cos ¢.

3TOT MeToA He MPUMEHSIIOT, €CNU TOKW U3MEPSIIOT C MOMOLLbIO TpaHCdopMaTopa Toka.

E.3 OnpepeneHue npy NOMOLLM BCMOMOraTefibHOro reHepaTopa (MMnoT-reHeparopa)

Ecnm umeeTca BcnomoraTenbHbI reHepaTop, YCTaHOBMNEHHBbIM Ha OAHOM Bany C UCMbiTaTeNbHLIM reHepaTopomMm,
HanpaXxeHue 3TOro reHeparopa, 3annMcaHHoe Ha ocuunnorpamme, cpaBHMBalOT NO ¢pase cHayana ¢ HanpsKeHuem,
3aTeM — C TOKOM UCMbITaTENLHOrO reHepaTopa.

Pa3HocTb Mexay (hasHbIMK yrnamn HanpsXKeHW BCNOMOraTenbHOro U ragHoro reHepaTopoB ¢ OAHOM CTOPOHbI U
Mexay asHbiIMU yrmaMu HanpshkeHUa BCNOMOraTenbHOro reHepaTtopa v Toka UCNbITaTenbHOro reHepartopa C Apyrow
CTOPOHbI onpeaenseT (basHblil Yyron Mexay HanpsikeHUeM U TOKOM UCMbITaTeNbHOro reHepaTopa, No KOTOPOMY MOXeT
6bITb HaviaeH ko3addULMEHT MoLLHOCTW.
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MonHoe conpoTuBneHue KoHTypa Z = Ion D°C G

roe E — 3[C cxembl B MOMEHT pa3MblkaHUsi KOHTaKTOB;
I, , — ToK oTKnoueHus;
I — Havyano KopoTKOro 3aMblKaHWs;

IT — MOMEHT pas3MblkaHUA KOHTAKTOB;

III — MOMEHT OTKNIYEHUA TOKa;

A — anuHa oTpeska napannenbHOro OcU opauHaT, orpaHuveHHoro ormbaowmumu 30C 1 NpoBeOeHHOro B MecTe, GCOOTBET-
CTBYIOLLEM MOMEHTY Ha4ana BO3HWKHOBEHUs Toka K3;

B — gnuHa oTpeska napannenbHOro ock opauHaT, orpaHuveHHoro ormbaowmmm OC 1M NpoBedeHHOro B MeCTe, COOTBET-
CTBYIOLLEM MOMEHTY pa3MblkaHUA KOHTAKTOB;

C — anuHa oTpeska MapannenbHoro OCu OpaMHAT, OrpaHUYEHHOro OrmMbalLWMMKM TOKa U NPOBEAEHHOr0 B MECTe, COOTBET-
CTBYIOLLEM MOMEHTY Hayana BO3HUKHOBeHUA Toka K3;

D — gnuHa oTpeska napannenbHoro ocu OpAvHaT, OrPaHUYEHHOro ornbarolMMKU Toka U MPOBEQEHHOr0 B MeCTe, COOTBET-
CTBYHOLLEM MOMEHTY Pa3sMblkaHUsi KOHTAKTOB;

F — oTpesok, cooTBeTcTByOWMI nonynepuogy 30C B 3agaHHOM macluTabe;

G — OTpe30kK, COOTBETCTBYOLWNIA ANUHE Nonyrnepuoda Toka, B KOTOPOM MPOU3OLUNO pasMblkaHUEe KOHTAKTOB

PlllcyHOK E1 — Onpe,ueneHMe AONHOro CONpPOTUBNEHNA CXEeMb NCMbITaHUN
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MpunoxeHune X
(o6nazaTensHoe)

MeToa onpeaeneHua nuka co6cTteeHHoro MNMBH ¢ yyeToM BNUAHUA NUKa ralleHun

Mpu ncnons3oBaHwUn ykasaHHoro B 9.6.5.9, nepeuncneHve a), Metoaa onpeaeneHns popmbl KPUBOIN COGCTBEHHO-
ro MBH wcnbiTaTenbHOM Lenn HeOBXOAUMO YUnTLIBaTL BNUAHUE MUKA ralleHns Ha 3HaYeHne NuKa BOCCTaHaBnMBaroLle-
rocsi HanpsKeHUs U CooTBETCTBEHHO oBpaboTaTh pesynbTaThl U3MepeHUs Ha ocuunnorpade AN Nony4YeHUs 3HauyeHus

UmaKc’ noanexawero conoctaBneHUO ¢ HOPMUPOBAHHLIM 3HAaYeHNeM Uc.
Ecnn 3HavyeHne nuka raweHus He ApeebillaeT 10 % N3MEPEHHOro Ha ocumnnorpamMme nmka BoCcCTaHasnuBatoLle-

roca HanpskeHus, To Ans oaHodactotHoro MBH, a Taioke Ans MHoroyacToTHoro MNMBH, ecnu B HeM npeofnapaeT cocTtae-

NAWAsA OCHOBHOWM 4acTOThbl, MOXET NPUMEHATLCA cnedytowmin cnocob onpeaenequs U, ..
Ha ocuunnorpamme (cM. pucyHok XK.1) nsmepsoT otpeskn A, B u C u ¢ yyetom macwraba my, paccumTbiBaiot

U,jae MO popmyne
Uyaxe = ABmy, /| (B + C). (K1)
Ecnu npu pacumdpoBke oCcLMNNOrpamMmMbl BOSHUKAIOT TPYAHOCTU ¢ onNpeaeneHneM BenuuuHbl oTpeska B, To ao-
nyckaeTca NpUMeHaTb opmyny
=(A-K,C)m,, (PK.2)

UMaKC

rae K, — 3HadeHue koapdmumeHTa no 6.6.3.1.

A HanpsixeHue
Uy | ’r\‘
TN | ;v Y

) nd t

T/

RN s S 4

I 1 \/ 8
< | 1 b S

Q I ]
I
I
1/
17
I'I

Ut i Bpen;
I
I
|
I
I
I
|
I
|
N

uy, I — HanpsbkeHue n Tok B onbiTe; U, I — cobcTBeHHoe MBH 1 oxugaeMblii TOK; U, — BO3BPALLAIOWEECH HaNPsXeHUe

PucyHok XK.1 — OcuunnorpamMa Ans onpeaeneHust NUka BOCCTaHaBNUBAKLLErOCs HaNPsXKeHNUs
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MpunoxeHune U
(pexkomeHayeMoe)

Mpumepbi cxem bopmupoBaHua KpuBbix NBH

Mpumepsbl cxem dopmmupoBarnua MBH, onpeaensemoro YeTbipbMA napameTpamu, B cootseTcTeum ¢ 9.6.5.1 npu-
BeAeHbl Ha pucyHkax U.1 n U.2. Npumepbl cxem opmrpoBaHna MNMBH, onpeaensemoro YeTbipbMA napameTpamu, AnA
cnyyaes, npeaycMOTpeHHbIX 9.6.5.4, npveeaeHsl Ha pucyHkax 1.3 n N.4.

Ha pucyHkax N.1 — .4 WTpmux-nyHKTUPHLIMKU NUHNAMKU 00603HaveHbl cxeMbl hopmuposanma MNBH.

O603Ha4eHns Ha pucyHkax U.1 — N.4:

Ly — WHAYKTMBHOCTL KOPOTKOTO 3aMbIKAHUS CXEMbl UCTIBITAHMUIA;

MB — ncnbITyeMblin BbIKNKOYATEND;

L, L, R Ry, C, C; — peakTopbl, pe3ncTopbl 1 KOHAEHCATOPbL! (COOTBETCTBEHHO) CxeM (hopMuposaHusa MBH.

B tabnuuax U.1 — W.2 npusepeHsl opmynsl Ana Beibopa 3HaYyeHui anemeHToB cxem dopmmuposanmna MNMBH.
Kaxpas cxema naeT onpeaeneHHoe 3HaudeHve 3anasabiBaHus fy, kOTOPOE ONpeAenseTcs, B OCHOBHOM, BLIGOPOM 3Ha-
YEHNA CONPOTMBNEHUA R,. 3HadYeHne {; MOXeT yBenuiMBaTbCs 3a CHET eMKOCTU, NapannenbHOM UCTILITYEMOMY BbIKMNtO-
yaTento (cymma cofCTBEHHON eMKOCTU UCTIbITaTeNbHOWM YCTaHOBKM U AONONHUTENbHBLIX KOHAeHcaTopoB). EMkocTb, obec-
neunsaioLan Tpebyemoe sHaueHue t,, MOXKeT OKasblBaTb BNUSAHWE WU Ha Apyrue xapaktepuctkn kpusoii MBH. B aTom
cnyyae 3Ha4YeHus aneMeHToB cxeM opmupoanua NBH aomkHbl GbiTb OTKOPPEKTMPOBaHbLI NPU OKOHYaTeNbHON Ha-
nagke cxembl UCMbITaHWUA.

Mpv npumereHnn cbopmyn, npueeaeHHbix B Tabnuuax U.1 — 1.2, ncnonb3yiotca cneayiowme eaMHnLIbL: Hanpsbke-
HWe — B KMNOBONbTaX, TOK — B KMNoamnepax, UHAYKTUBHOCTb — B MUNMUIEHPKU, EMKOCTb — B MUKpodbapaaax, akTUBHoOe
ConpoTUBNEHne — B oMax, ckopocTb NMBH (S) — B kunoBonsTax 8 MUKPOCEKYHAY.

Ly 1

a'a'a I
I

I

L,
Ugn VB
Q0 [ R
T
PucyHok U.1

Uan vB L R - I
@ E] Ry
c
_|_

PucyHok U.2

N ] A

mB

PucyHok 1.3 PucyHok 1.4
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Ta6nuua U2

Tok OTKNO- Homep PacueTHble hopmynbl Ana napameTpos
oo % pUeyHes L, H R, Om C, M
60 S -6 Uan 1o, om 0,6
Ky = 15) n.3 — 22507 — 06 165107 ——5——
(td =0)
Ugn 1 06
60 U S 288 . 106 —Bn_0. Hom ™
(Ky=1,5) n.4 2,61 T_:::’OE 2250 To. nom 06 g2
(td =0) >
100 2250 106 Yen Lo, vou
(Ky=1,4) n.3 — Ty, vom 315-10 S
(t;=0)
100 S Ugn 1,
(K, =14) n.4 5,00 20— 220 T 360 - 1076 210 Hom
(t,=0) To, vow | s2

Tpumep — Pacuem anemermoe cxembl ghopmuposaHus [BH, npueedeHHoll Ha pucyHke WU.2, npu ucnsima-
HUSIX 8blKJTIOYamens ¢ HoMUHabHbIM HanpskeHueM 220 kB Ha omkoYeHue HOMUHaNbHO20 MOKa OMKJII0YeHUs
40 KA.

Onpedenenue eo3epaujalowie20cs HanPsKeHUsI U,,, uuHdykmueHoCcmu KOPomKo20 3amMbikaHus Ly

LY _ 252 _
on="J3  Kno.="J3 - 1,3=189,14B,

189,1
-10° = 750374 10° =151 mrn,

L, = uen
Io,uom . (On

20e wE — Kpy20eas npombiwneHHas Yacmoma.
m
coomeemcmeuu c popmynamu, npueedenHsiMu 6 mabnuye N.1 (HUKHAR CMPOKa), oNpedensiem anemeH-
me! CXeMb! hopMupoeanus MBH, nokasanHol Ha pucyHxe U.2:

en
= 189,1
L =096 m = 0,96 T =4,53 rH,'

s
R=2250 7S _ 20 _
Lo, o =2250 255~ = 112,50 Ou;

u, I
C=116. 10-0 —enlo wom 189,1. 40,0
s? =116 - 106 2,02 = 0,219 MK®;
U

L,=220 vS8a_ _ 189,1 _
IO.HoM =220 40,0 - 10,4¢ MIy;

R,=1340 7S __ 20 _
1 Toow =1340 255 =67,0 6,
= Ue I 0, HOM
C,=540- 19 ”T= 540 - 19- 189,1-40,0
992  =1021 mko.
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T;ée6y eMO€ 3Havenue t; — 2 Mic. B coomeemcmeuu ¢ enipaxenuem (13) onpedensiom CYMMapHYIo eM-
kocmb &, KOMOPYIo Heo6x08umo NOdKMoyums napannensHo korHmakmam MB:

tytyd
C=445. 10-6 ‘d‘u:—o =445 19-6 2:100-40 %’0' 2 - 0,0178 mo.

B eepxHell wacmu pucyHka U.5 npueedeHa pacvyemHas kpueasi lNBH. B HwxHeli yacmu pucyHka U.5 —
€e HayallbHasA 4acms. PasMelweHue napannensHo KOHMaKMaM UCTLIMYEMO20 EbIKIIouamensi GonoHUmers-
Hol emxocmu 0,0178 mk® nompe6osarno KOppeKkmupoeku 3HayeHull snemenmos: C, C, u R,. B pesynsmame
€=0,205mk®, C,=1,10 Mk®, R, = 60 OM. OcmanbHbie aneMeHmbi ocmanuck 6e3 usMeHeHud. [Tapamempsi kpueotl
I1BH coomeemcmeytom mpe6o8aHusim Hacmoswe2o cmaHdapma.

HanpskeHue, kB

400
» T
320
/
240 44

Al
]

0 60 120 180 240 300 360 420 480 540 600
a) Bpewmsi t, Mkc

HanpspkeHue, kB
150

120
V4

920

60 //
/

30 VA
/

y/
0 6 12 18 24 30 36 42 48 54 60
Bpewms ¢, Mkc
6)
PucyHok U.5
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[1] NB 10-115—96
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Bubnuorpadua

Mpaeuna ycTponctea n 6e3onacHoin akcnnyaTauum cocyaos, paboTtatowmx noa AasneHnem (yt-
BepxAeHbl noctaHoBnennem locroptexHaasopa Poccun ot 18.04.95 Ne 20)
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