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MpeancnoBue

Llenu n npuHumnel ctaHgapTusauumn B Poccuinckon ®egepaumm yctaHoBneHsl PefepanbHbiM 3aKOHOM OT
27 pekabpsi 2002 1. Ne 184-d3 «O TexHNn4YeCKOM perynmpoBaHnmy, a npasuna NpMMeHEHNs HauMoHanbHbIX CTaH-
naptoB Poccuiickon ®egepauum — MOCT P 1.0 — 2004 «CtaHgapTtusaums B Poccuinckon ®eaepauummn. OcHoB-
HbI€ MOJIOXKEHUSI».

CBepeHus o cTaHpapTe

1 PABPABOTAH OAO «Hay4Ho-uccrnegoBatensckuin MHCTUTYT anekTpoaHepretukny (OAO «BHUND»), lo-
CyLapCTBEHHbBIM YHUTaPHbBIM NpeanpusaTnem « BcepoCCUMCKnin aNeKTPOTEXHNYECKUIA MHCTUTYT uMeHun B.W. Jlenun-
Ha» (FYTT «B3ON»)

2 BHECEH TexHuyeckum koMmnTeToM No ctaHgaptTmusauum TK 37 «OnektpoobopyaoBaHue ansa nepegayu,
npeobpas3oBaHs 1 pacnpenesieHnst 3NEeKTPOSHEPTN»

3 YTBEP>XOEH VI BBE[JJEH B IEMCTBWE lNMpukasom deaeparnsHOro areHTCTBa No TEXHUYECKOMY perynu-
poBaHuto n MmeTposiorum ot 23 asrycta 2006 r. Ne 170-ct

4 B HacTosLWeM CTaHAapTe YYTEHbl OCHOBHbIE HOPMaTUBHbIE MONOXEHUS CIIEaYHOLLNX MEXAYHaPOAHbIX
CTaHOapTOB:

M3K 62271-100: 2001 «KommyTaLMOHHas annapaTtypa u annapartypa ynpaBfieH/si BbICOKOro HanpsKeHMs.
YacTb 100: Beikntoyateny nepeMeHHOro Toka BbiCOkoro HanpsbkeHusi» (IEC 62271-100:2001 «High-voltage
switchgear and controlgear. Part 100: High voltage alternating-current circuit-breakers»);

M3K 60694: 1996 «Obwme TpeboBaHMs Ans CTaH4apTOB Ha KOMMYTaLMOHHYO annapartypy 1 annapartypy
ynpaBneHusi Bbicokoro HanpsixkeHusi» (IEC 60694: 1996 « Common specification for high-voltage switchgear and
controlgear standards» )

5 BBEJIEH BIMEPBbIE

UHghopmauusi 06 usmMeHeHUsIX K HacmosiuemMy crmaHdapmy rmybriuKyemcs 8 exxe200H0 u3dagaeMoM UHGhOop-
MaUuUOHHOM ykasamerie «HauuoHarnbHbie cmaHOapmbi», @ MeKCMbl U3MEHEeHUU U MornpasoK — 6 eXXeMeCSYHO
u3dasaemMbix UHGhOPMaUUOHHbIX yKa3amernsx «HayuoHarnbHble crnaHO0apmbi». B criydae nepecmompa (3ameHbi)
uslu OmMeHbl Hacmoswe20 cmaHdapma coomeemcmayrouwiee ygedomrieHue 6ydem orybriuKo8aHoO 8 eXXeMecsiy-
HO u3dasaeMoM UHOpMaUUOHHOM ykasamerie «HayuoHanbHbie cmaHO0apmbly. Coomeemcemeytoujas UHQop-
Mauusi, yeedoMIIeHUE U MEeKCMbI PasMewaromcs makxe 8 UHGhopMauUuoHHOU cucmeme obue2o rnob308aHust —
Ha oghuyuansHoM catime @edeparibHO20 azeHmcemea ro MexXHUYeCKOMY peayriupo8aHUIo U Memposioauu 8 cemu
NHmepHem

© CraHpapTtuHdopm, 2007

Hacrtoswwumin CTaHOapT HE MOXET ObITb NONMHOCTLIO UMM YaCTUYHO BOCMnpousBeneH, TMpaxmpoBaH 1 pacrnpocT-
paHeH B kKa4ecTBe Od)I/ILI,I/IaJ'IbHOFO n3gaHus 6es paspeLieHna d>e,u,epaanoro areHTCTBa No TEXHN4YECKOMY perynu-
poBaHMIO 1 METPOSTIOTNA
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HAUMWOHANBbHBIA CTAHOAPT POCCMUCKOWMNW ®OEOQEPALUNMNU

BbIKNIOYATENU MNEPEMEHHOIO TOKA
HA HAMPAXEHWUA ot 3 no 750 kB

O6Lwme TeXHUYECKUE yCrnoBua

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

Oata BBeaeHusa* — 2007 — 04 — 01

1 O6nacTtb npMMeHeHuns

HacToswmm ctaHaapT pacnpocTpaHaeTCs Ha BbikNnoYaTenu (BknoYvas ux npueoapl), npegHasHavyeHHble
0N KOMMYTaLMK SNEKTPUYECKMX Liener Npy HopMarbHbIX U aBapUAHbIX PEXUMAaX B CETAX TpexdasHoro nepemeH-
Horo Toka YyactoTou 50 ' HoMUHanbLHLIM HanpsbkeHem oT 3 Ao 750 KB BknounTENLHO.

CTtaHpapT He pacnpoCcTpaHAeTCs Ha BbIKMNoYaTeNu cneLmarnbHbIX UCNONHEHWI, NpeaHa3HavYeHHble ANs:

- paboTbl B ONACHbIX B OTHOLLIEHUW NOXapa Uy B3pbiBa NOMELLLEHUAX (HarnpuMep B ra3oBbIX LWAxXTax);
- YaCTbIX KOMMYTaLMOHHBIX ONepaLuuin (HanpuMep AN ANEKTPOTEPMUYECKNX YCTAHOBOK);

- NepeaBuXKHbIX 3MNEKTPOYCTaHOBOK (HanpuMep A1 SNeKTPOBO30B, 9KCKaBaTOPOB);

- CyO0BbIX 3HEPreTUYECKMUX YCTaHOBOK.

CrtaHnfgapT He ycTaHaBnMBaeT crneumanbHbIX TpeboBaHUi K BbIKIOYaTeNsM, npeaHasHaqYeHHbIM AN paboTsl
B YCNOBUSIX MOBbILLIEHHOW CeUCMUYHOCTU. CBeaeHns O CEMCMOCTOMKOCTM TaKMX BblKIoyatenen cneayet
NPUBOANTL B TEXHUYECKMX YCIIOBUSIX HA BbIKIMOYATENM KOHKPETHBLIX TUMOB (fanee TY) u aKkcniyaTaunoHHbIX JOKY-
MEHTaXx.

2 HopmaTuBHbIe CCbISNKK

B HacTosILeM cTaHgapTe MCNoMNb30BaHbl HOPMATUBHBIE CChISKN Ha Creayolme CTaHaapThl:

FOCT P MCO 9001 — 2001 Cuctembl MeHegKMeHTa kavyecTBa. TpeboBaHus

FOCT 2.601 — 2006 EgnHas cuctema KOHCTPYKTOPCKOM AOKYMEHTaLUMW. QKCryaTaluMOHHbIE JOKYMEHTbI

MOCT 12.2.007.3 — 75 Cuctema ctaHgapToB 6€30MacHOCTM Tpyaa. ONEKTPOTEXHUYECKNE YCTPONCTBA Ha
HanpsikeHue cebiwe 1000 B. TpeboBaHusa 6esonacHocTn

FOCT 183 — 74 MaluuHbl anekTpuyeckne Bpaluarwmecs. Obme TeEXHNYECKne ycroBus

MOCT 982 — 80 Macna TpaHcdopMaTopHble. TEXHNYECKME YCIOBUS

FOCT 1516.2 — 97 OnekTpoobopyaoBaHUE M 3MNEKTPOYCTAaHOBKN NEPEMEHHOTNO Toka Ha HanpsikeHue 3 kB n
BbiLe. ObLme MeToabl UCNbITAHUIA MNEKTPUYECKOW NMPOYHOCTU N30MALIMK

MOCT 1516.3 — 96 OnekTpoobopyaoBaHMe NEpeMEHHOrO Toka Ha HanpshkeHne oT 1 0o 750 kB. TpeboBaHus
K 3NeKTPUYECKOM NPOYHOCTM N30MALMK

MOCT 10121 — 76 Macno TpaHcopMaTOpHOE CENEKTUBHOM OYUCTKN. TEXHUYECKUE YCITOBUS

FOCT 2991 — 85 Awwmkn gowatble Hepa3bopHble AN rpy3oB Maccon go 500 kr. ObLime TexHuYeckne
yCcrnoBus

FOCT 7746 — 2001 TpaHcdopmaTopbl Toka. ObLIme TEXHNYECKME YCIOBUS

FOCT 8024 — 90 AnnapaTbl 1 S1eKTPOTEXHUYECKMNE YCTPONCTBA NEPEMEHHOTO TOKa Ha HanpshKeHNe CBbILLE
1000 B. Hopmbl HarpeBa nNpuy NPOAOIDKUTENBHOM peXXnmMme paboThbl U METOALI UCTIbITAHWIA

MOCT 9920 — 89 3nekTpoyCcTaHOBKM NEPEMEHHOTO TOKa Ha HanpskkeHue oT 3 4o 750 kB. [nivHa nyTu yTeukn
BHELLHEW 1305summ

* Ons Bbiknovatenen, paspabotaHHbix Ao 1 aHBapsa 2007 r., gencreyet NOCT 687 — 78.

U3paHune ocpuumanbHoe

1* 1
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FOCT 10198 — 91 Awmkun gepeBsaHHbIe Ans rpy3oB Maccon cB. 200 go 20000 kr. ObLimne TeXHUYeckmne
yCcroBust

MOCT 10434 — 82 CoegnHeHusi KOHTaKTHble anekTpuydeckme. Knaccudukaums. Obwme TexHnyeckune Tpedo-
BaHUsI

FOCT 12969 — 67 Tabnuukm Anst MawmH 1 NpnbopoB. TexHn4yeckmne TpeboBaHus

FOCT 12971 — 67 Tabnun4ykn NpsSIMOYrofbHble AN MaLUVH U NpubopoB. Pasmepsl

MOCT 14192 — 96 MapknpoBka rpy3oB

FOCT 14254 — 96 CTteneHu 3aumThbl, 0becneuvnBaemblie obonodkamm (Kog IP)

MOCT 15150 — 69 MaluuHbl, Tpubopbl U Apyrie TEXHUYECKME n3genust. VicnonHeHnsa ang pasnunyHbIX K-
MaTUYECKMX panioHOB. KaTeropwmsi, ycrnoBust aKkcnmyatauum, XpaHeHUs U TPaHCNOPTMPOBaHMS B YacTu BO3OeN-
CTBMS KTUMATUYECKNX (PaKTOPOB BHELLHEW cpeabl

MOCT 15543.1 — 89 Uapgenuns anekTpoTexHnyeckme. ObLume TpeboBaHUSA B 4acTU CTOMKOCTU K KnnMaTtuiec-
KMM BHELLIHUM BO34ENCTBYHOLLMM ddakTopam

MOCT 16962.1 — 89 N3penus anekTpoTexHnyeckne. Metoabl UCNbITaHUIA Ha YCTOMYMBOCTD K KNMMaTuyec-
KMM BHELLIHUM BO34ENCTBYHOLLMM ddakTopam

FOCT 16962.2 — 90 N3genuns anekTpoTexHu4eckme. MeToabl UCMbITAHUA HA CTOMKOCTb K MEXaHUYECKUM
BHELLHVM BO34ENCTBYHOLLMM hakTopam

FOCT 17412 — 72 N3penus aneKkTpoTeXHUYECKUE Ans panoHOB C XONOAHbIM KIMMaToM. TexHu4eckue Tpe-
6oBaHuWs, NpYeMKa U MeTodb! UCMbITAHWI

FOCT 17516.1 — 90 UN3pgenusa anekTpotexHndeckne. ObLume TpeboBaHWS B HaCT CTOMKOCTU K MEXaHNYEeC-
KMM BHELLIHUM BO34ENCTBYHOLLMM ddakTopam

FOCT 17703 — 72 AnnapaTbl 35fIEKTPUYECKNE KOMMYTaLMOHHBLIE. OCHOBHbIE MOHATUSA. TepMUHBI M onpeae-
neHuns

FOCT 18311 — 80 N3genus anekTpoTexHuieckne. TepmMuHbl 1 onpeaeneHms OCHOBHBLIX MOHSATUIA

FOCT 21130 — 75 U3genus aneKkTpoTexXHUYECKMe. 3axKMMbl 3a3eMIISIHOLLME Y 3HAKN 3a3eMITEHNS]

MOCT 21242 — 75 BbiBoAb! KOHTAKTHLIE 3NIEKTPOTEXHUYECKNX YCTPOWCTB MIOCKUE U WIThIpeBble. OCHOBHbIE
pasmMepsbl

FOCT 24753 — 81 BblBOObl KOHTaKTHbIE 3IIEKTPOTEXHUYECKUX YCTporcTB. ObLume TexHnYeckue TpeboBa-
HUS

MpwumeyaHune— lNpy Nnonb3oBaHUM HAaCTOALLMM CTaHAAPTOM Lenecoobpas3Ho NpoBepuTL AENCTBUE CChINOY-
HbIX CTaHA4apTOB B MHAOPMALIMOHHON cucteme obLuero nonb3oBaHMA — Ha oduLManbHOM canTe HauMOHanbHOro opra-
Ha Poccuinckon ®egepaummn no ctaHgaptTusauum B cetum VIHTEPHET Uin No eXerogHo m3gaBaemMoMy MHMOPMaLUOHHOMY
ykasatento «HauuoHanbHble cTaHAapTbl», KOTOPLIA ONybnukoBaH MO COCTOSAHWMIO Ha 1 AHBapsa TekyLiero roga, u no
COOTBETCTBYHOLLNM eXeMeCA4YHO n3gaBaemMbiM VIH(*)OpMaLWIOHHbIM yKazarenam, OI'Iy6J'II/IKOBaHHbIM B TeKyLleMm roay. Ecnu
CCbINOYHbIN OOKYMEHT 3aMeHeH (VISMeHeH), TO NPK NONb30BaHUN HACTOALWLMM CTaHAapPTOM crieayeT pyKoBOACTBOBATLCA
3aMEeHEHHbIM (M3MEHEHHbIM) AOKYMEHTOM. ECnn CCbINOYHBIN AOKYMEHT OTMEHeH 6e3 3ameHbl, TO NOonoXeHne, B KOTO-
POM AaHa CCblfiIka Ha Hero, NnpuMeHdeTca B YaCTu, He 3aTparmBarolien 3Ty CCbISIKY.

3 TepMMHbI, onpepeneHus, 0603Ha4YeHnA n COKpaLwieHus

3.1 TepMI/leI, NnpuMeHAeMble B HacTodlweM CTaHOapTe, npuBeaeHbl B MPUNOXEeHUN A
3.2 O603Ha4eHus 1 COKpaLleHusa, npuMeHAaemMble B HAaCTodLeM CTaHaapTe, npuBeaeHbl B NPUNoXeHnn b.

4 Knaccudukaumsn

4.1 Bolkntoyatenu nogpasaensioT no cneayowmm OCHOBHBIM MPU3HaKaM.

4.1.1 o poay ycTaHOBKM 4518 paboTbl:

- B NOMeLLEHUsIX (kaTeropum pasmelleHus 2, 3, 4);

- Ha OTKPbITOM BO3ayXe (kaTeropus pasmeLleHns 1);

- B MeTannmM4yecknx oboroykax KOMMIeKTHbIX pacnpegenvrenbHblX ycTporcTs (KPY), yctaHaBnnsaembix B
noMeLLeHnAX (KaTeropum pasmMeLleHuns 2, 3, 4) n Ha OTKPbITOM BO3ayxe (KaTeropus pasmeLLeHns 2).

Karteropuu pasmelleHuns ykasaHbl B cootBeTcTBum ¢ FTOCT 15150.

4.1.2 Mo npuHumMny ycTponcTaa (Bnabl):

- ra3oBble — arerasosble, C APYTMMN razamMmu U ra3oBbIMU CMECAMU;

- BakyyMHbI€;

- BO34yLUHbIE;
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- MacnsHble;
- ANEeKTPOMarHUTHbIE.
4.1.3 o pa3meLLeHno oyroracutenbHOro yCTpomncTaa:
- C gyroracutenbHbIMU YCTPONCTBaMM, PACMoNoXXeHHbIMY B 3a3eMreHHOM Koprnyce (6ake) — GakoBble Bbik-
nrovareny;
- C yroracuternbHbIMY YCTPONCTBAMU, pacnosioXKeHHbIMU B Kopryce (6ake), Haxoadwemcs nof Hanpshke-
HMEM, — KOFIOHKOBbIE WUITN NMOABECHbIE BbIKMOYaTENM.
4.1.4 0 KOHCTPYKTUBHOW CBA3N MeXAyY Nontcamu:
a) TPEXMONHCHOE NCMOSHEHME:
- C TPEMsi MOFoCaMM B OOLLEM KOXYXE;
- C TpeMs noncamm Ha obLLem ocHOBaHUM ((PMKCPOBaHHOE MEXYMOSIFOCHOE PacCTOSHME);
6) 04HOMOMIOCHOE UCTIONTHEHME — C MOJOCaMM Ha OTAESNbHBIX OCHOBaHMAX (HEMKCPOBaHHOE MEXyMo-
FOCHOE PacCTosiHUE).
4.1.5 o (byHKUMOHaNbHOM CBA3M MeXAY Nontcamm:
- C (hyHKUMOHANBHO HE3aBMCMMbIMM NOMOCAMM (Ha KaXKAbIV NOMOC OTAENbHbIA NPUBOL, OTAENbHbIN Ay The-
BOWI KnanaH un ap.);
- C (PYHKLIMOHAIbHO 3aBUCUMbIMW MOSTFOCaMM (Ha Tpuy norca obLwuii npusog, obLmMin OyTbeBOW KrianaH
n op.).
4.1.6 o B1ay NpuBoga B 3aBMCMMOCTU OT POAA SHEPIMU, UCMONb3YEMON B MPOLIECCE ONEPUPOBaHUS:
- C MPMBOAOM 3aBUCUMOIO AENCTBUS — INIEKTPOMArHUTHbIM, 3NEKTPOABUraTENbHbLIM, HENOCPEeACTBEHHO
NCMOb3YHOLLMM 3MEKTPUYECKYHO SHEPIMIO MOCTOSTHHOIO, MEPEMEHHOTO MUITN BbIMPAMIIEHHOIO TOKa;
- CMPMBOAOM HE3aBUCUMOrO AENCTBUSA — NMHEBMATUYECKUM, MPY>KUHHBIM U TMAPABIMYECKUM, UCMOSTb-
3yHOLLMM NpeABapUTENbHO 3anaceHHyH NOTEHLMANbHY 3HEPIMIO CXKATOro ra3a Unmv Npy>XuHsol.
4.1.7 o xapakTepy KOHCTPYKTUBHOW CBSA3M BbIKNOYATENS C NPUBOOOM:
- C OTAENbHBbIM MPMBOAOM, CBA3aHHBIM C BbIKITFOYATENEM (MITN MOJTFOCOM BbIKITHOYATENS) MEXaHUYECKOM ne-
penaven;
- CO BCTPOEHHbIM NMPMBOAOM, ABMSALLMMCS HEOTHEMITEMOW, KOHCTPYKTUBHO HE BbIAENEHHOM, YacTbHO BbIK-
noYaTerns Uv Nonca BbIKioyaTens.
4.1.8 o mexaHn4yecKom CTOMKOCTH:
- HOPMarbHOTO UCTIOSTHEHWS;
- C MOBbILLEHHON MEXaHNYECKON CTONKOCTLIO.
4.1.9 o Hanu4unio NNy OTCYTCTBUIO B AyroracuTernbHOM YCTPOWCTBE LUYHTUPYIOLLIMX PE3MCTOPOB:
- C pe3ncTopamMu, JENCTBYIOLLIMMM TOMBKO B MPOLECCE OTKIIOYEHMS;
- C pe3ncTopamu, AeNCTBYOLMMM TOSNbKO B MPOLIECCE BKIMIOYEHWS;
- C pe3ucTopamMmu ABYXCTOPOHHEro AeNCTBUSA, AENCTBYIOLLMMM KaK B MPOLIECCE OTKITHYEHUS, TaK 1 B Npo-
Lecce BKIMYEHUS;
- 6e3 pe3ncTopoB.
4.1.10 Mo HanM4unIo NN OTCYTCTBUIO LLYHTUPYIOLLIMX KOHOEHCATOPOB:
- C KOHOEeHcaTopamu;
- 6e3 KOHOEHCaTOPOB.
4.1.11 INo npurogHOCTY BbIKMHOYaTENs 4518 paboTbl Npy aBTOMaTUYECKOM MOBTOPHOM BKITloUeHun (AlNB):
- NpeAHa3HayeHHble ans padoTsl npu AlB;
- He NpefHa3HaueHHble ans paboTbl npy AlB.
4.1.12 o NnpurogHoCTu BbIKMNoYaTens 4r1sl KOMMyTaLMn KOHOEeHCaTOPHbIX baTapen:
- IpeAHa3Ha4YeHHble ANnst KOMMYyTaLUmn KOHAEHCaTOPHbIX DaTapen;
- He NpeJHa3HavYeHHbIe Ans KOMMYTaLUMn KOHOEHCATOPHbIX OaTapen.
4.1.13 o npurogHoOCTU BbIKMOYaTENSA A5 KOMMYTaLMM TOKOB LLUYHTUPYIOLLIMX PEaKTOPOB:
- NpegHa3HavYeHHble NSt KOMMYTaLUmM TOKOB LUYHTUPYIOLLMX PEaKTOPOB;
- He NpeHa3HaYeHHbIe Ans KOMMYTaumMy TOKOB LUYHTUPYIOLLUX PEaKTOPOB.

5 OcHOBHbIe (HOMUHalbHbIE) NapamMeTpbl

5.1 K HOMVHarbHbIM NapamMeTpam BbIKIYaTens OTHOCATCS:
- HOMMHanNbHOE HanpskeHue BoiknoyaTens — U, (COOTBETCTBYIOLLIEE EMY HaUBOIbLLEE paGoyee Hamps-
KeHue Bblkntodatena — U, p);
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- HOMMHAIbHBI TOK BbikMtovaTens — /.,

- HOMUHATbHBbIA TOK OTKIOYEHNA BbIKMoHaTens — I, o

- HOMMHanNbHOE HanpPsPKEHUE Lienelt ynpaeneHns 1 BCriomoraTernbHbiX Lenen npusoaa — Uy you-

- HOMMHarbHoe (M36LITOYHOE) AaBIEHKE CKaToro BO3ayxa Arnsl BO3AYLIHOTO BbIKIHYaTENS U (UNW) NMHEBMa-
T4eckoro npusoga — P, -

3HayeHWsi HOMMHaMbHbIX NapaMeTPOB BbIKMOYATENS BbIGNPAIOT U3 psifa CTaHAaPTHBIX 3HAYEHWI, NpYBe-
[EeHHbIX B Tabnmue 1.

Tabnuua 1— CTaH,D,apTHbIe 3Ha4YeHNA HOMUHarbHbIX NapaMeTpOoB BblKIto4YaTena

O6o3HayeHne napameTpa 3HayeHve napameTpa

Uion ! Uy p» 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

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

Up vow B Ana noctoaHHoro Toka — 24; 48; 110; 220
[na nepemeHHoro Toka (ogHogasHoro n TpexdasHoro) YactoTsl 50 My —
100**; 120; 230; 400

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

* Tonbko ANs BbIKMOYaTenen, npefHasHa4YeHHbIX ANs uenen reHepaTopos.
** HomMnHanbHOe BTOPMYHOE HanpsxXeHue TpaHcdopmaTopa HanpsXeHus, NCNoNb3yeMoro Ang nuTaHus
BCMOMOraTernbHbIX Lenern BbiknovaTens (npusoaa).

MpnmevyaHuns

1 JaBneHune cxaToro rasa Anisl ra3oBbIX BblKIoYaTenem, BoikrnoyaTenemn ¢ MHANBUAYanbHON KOMNPEeCcCOopPHOWN
YCTaHOBKOW M MHEBMOTMAPABNNYECKUX MPUBOLOB HE HOPMUPYIOT.

2 [na BkNioYalLWMX 3NEKTPOMarHMTOB U 3neKTpoaBuUraTenen npuBogoB 3aBUCUMOrO OEWCTBUS HOMUHarb-
Hble HanpskeHnsa 24 n 48 B noctosiHHoro Toka u 100 B nepemMeHHOro Toka He NPUMEHSIIOT.

3 HoMuHanbHble HanpsXKeHWst BCMoMoraTesbHbIX Lene MOryT OTnmnyatbCst OT HOMUHANbHOIO HanpsKeHust
uenew ynpaBrneHust U aneKkTpoaBuraTenen NpuBogoB 3aBUCUMOrO AENCTBUSA.

4 B cnyyae nuTaHus NpMEMHMKOB MOCTOSIHHOIO TOKa ABWraTesbHbIX NMPUBOAOB Yepes3 BbINPSMUTENbHbIE
YCTPOWCTBA OT CETWM NEPEMEHHOIO TOKA HOMUHAIbHBIE HAMPSKEHWUS Ha CTOPOHE MOCTOSIHHOMO TOKa yCTaHaBMMBAKT-
CSl U3roTOBUTENEM MPUBOLOB; OHW MOTYT OTNINYATLCS OT yKa3aHHbIX B Tabnuue 1.

5.2 MNepeyeHb TEXHNYECKUX AaHHbIX BbIKNoYaTens, KoTopble crneayeT ykasbiBaTb B TEXHUYECKUX YCIOBUAX
Ha BbIKMKOYaTeN, 3KCNyaTaUnoHHbIX OKYMEHTaX U TeHAEePHON AOKyMEHTaLUW, MPUBEAEH B NpUoxeHun B.
5.3 CTpyKTypa yCcrnoBHOro 0603Ha4eHs BbiKnoUaTens v npueoda npuseneHa B NpunoxkeHmum I,

6 TexHu4yeckme TpeboBaHusA

6.1 O6wume TpeboBaHUSA

6.1.1 BbikntovaTenuy AOMKHbI U3roTOBNSATLCS B COOTBETCTBUM C TpeBoBaHMAMU HACTOSALWEro cTaHaapTa no
paboynm YyepTexam, yTBep>KOEHHbIM B YCTaHOBIIEHHOM NOPSAKe.

TpeboBaHus, [ONONHALWMNE UMK yXKecTodatoLme TpeboBaHNs HacCTOSLLEro cTaHaapTa U OTHOCALMECS K
BblkMtodaTenam ansg KPY ¢ Bo3ayLHON usonsumnen, repMeTUYHbIX 3nerasoBbiX KOMNNEKTHLIX pacnpegenurerns-
HbIX ycTponcTB (KPY3), annapaTHbIX KOMMMEKCOB U K BbIKNoYaTENSAM crieumarnbHbIX MCNOMHEHWI (HanpuMep Ans
paboTbl Ha BorbLUel BbICOTe, YeM ykadaHa B 6.1.3); TpeboBaHus K BbIKItoYaTensM, He ykazaHHbIM B 4.1, a Takke
KOHKPETHbIE 3Ha4YEeHNs MapaMeTPOB N TEXHUYECKMX XapaKTEPUCTMK OTAENbHbLIX TUMNOB BhIKNoYaTenen ykasbiBatoT-
Cs1 B COOTBETCTBYIOLMX CTaHgapTax, TY 1 akcnnyaTauMOHHbIX JOKYMEHTaXx.
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6.1.2 B OTHOLLIEHUUN CTOMKOCTM K BO3OENCTBUIO KNMMATUYECKNX (DaKTOPOB BHELLHEN Cpebl BbiKnovaTenu
[OmkHbI cooTBeTcTBOBaThL TpebosaHusamM MOCT 15150. HomyHanbHbIE 3HaYeHNs KNMMaTUYeCcknx (hakTopoB BHELL-
Hew cpeabl U TpeboBaHMS B YaCTW CTOMKOCTU K BO3aencTBumio 3Tux dpaktopoB — no FOCT 15150 n FOCT 15543.1.

[ns BbIKMoYaTenen KNMMMaTM4eCcKoro UCMOMNHEHMS Y, KaTeropum pasMeLLeHns 3 HKHee 3Ha4eHne Temnepa-
Typbl BHELLHEN Cpeabl MpU 3KCNnyaTaumm cregyeT NpuHMMaTh paBHbIM MUHYC 25 °C. [lonyckaeTcs 4r1s BbIKIoYa-
Tenew kateropuy pasmeLleHnst 3 yctaHaBnmBaTh Mo COrNacoBaHUIO C 3aKa34ynMKOM HIKHEE 3HaYeHne Temnepary-
pbl BHELLHEN cpebl NpK aKkcnnyaTauum pasHbiM MUHYC 5 °C.

6.1.3 BoikntoyaTtenu JomkHbl 6bITb NpeaHasHaveHb! A1s paboThl Ha BbICOTE Haf ypoBHEM Mopsi He Bornee
1000 m.

6.1.4 Boikntouatenu Ha U,,,,, < 35 kB AormkHbl 6bITb NpeaHasHayeHbl A paboTbl B 3NeKTPUYECKUX CeTAX C
N30MMPOBaHHOW HeWTpanbio, a no TpeboBaHMIo 3aKa34vmKa — Kak C U30NMPOBaHHON, Tak U C 3a3eMIEHHON HENT-
pansto.

Beikntovatenu Ha U,,,, = 110 kKB gonxkHbl 6biTe NpeaHasHaveHbl Ans paboTbl B 3NeKTPUHECKMX CeTSX C
3a3eMIeHHON HenTparbHo (C KO3hPULIMEHTOM 3aMblKaHUs Ha 3eMrto He Gonee 1,4).

6.2 Tpe6GoBaHMA K 3INEKTPUYECKON NPOYHOCTU U3ONSALIUN

6.2.1 OnekTpryeckas MPOYHOCTb M30MNSLMM ra30BbIX, BO3OYLLHbIX, MACISIHbIX M SNTEKTPOMAarHUTHbIX BbIKIHO-
yatenen —no NOCT 1516.3.

HopmunpoBaHHbIe UchbITaTenbHble HAaNPSXXeHUS N3oNsaumnm BakyyMHbIX Belkrntodatenen — no FOCT 1516.3.

6.2.2 InMHa NyTW yTeYkn BHELIHEeN n3onauum n cteneHb 3arpasHeHusa usonauum (1, I 1%, 111, 1V) no
FOCT 9920 ans BbIknOYaTENen KaTeropmm pasmeLleHns 1 AormKHbI ObITb YKadaHbl B TY U 3KCnnyaTauuoHHbIX
OOKYMEHTax.

6.3 TpebGoBaHUA K HarpeBy

6.3.1 TpeboBaHUA B OTHOLLEHMW HArpeBa BbIKIo4aTenen B NpogosmkutenibHoM pexxume — no FOCT 8024.

YcraHoBneHHble FOCT 8024 HanbonbLume 4oNyCTUMbIE TEMMEpPaTypbl HAarpeBa YacTen annaparos 1 COOT-
BETCTBYIOLLME NPEBbILLEHNS TEMMEPaTypbl HE OOMKHbI 6bITb NPEBbLILIEHbI NPY CREAYOLMNX YCIOBUSAX:

a) Ansi rnaBHON Lenu — npu Toke, paBHom 1,,,;

6) ANs 06MOTOK 3MEKTPOMArHNTOB Lienen ynpaBneHns U BCoMoraTerbHbIX Lienen, npegHasHadYeHHbIX 45is
NPOOOIMKUTENBHOIO peXuMa, 1 A1 0OMOTOK MUHMMASTbHBIX PacUEenUTENEen HanpsXKeHNs — NpU HanpsPKeHUN Ha
BblBOAaX, pasHom 1,1 U, o

B) AN 06MOTOK MakcMMarbHbIX pacuenuTenen Toka, BCTPOEHHbIX B NPUBOS, NPY HAUMEHbLLEN yCTaBKe
OTKITHOYaIoLLIEero ToKa A58 AaHHOro UCMONHEHUS pacuenuTens — npu TOKe, PaBHOM:

5,5 A — onsa ucnonHeHus ¢ HaMMeHbLLERN yCTaBkon 5 A;

10 A — onsi ICNOSHEHUs ¢ HanMeHbLuen yctaBkon 10 A v bonee;

r) 419 KOHTAKTOB, KOHTAKTHBIX 32>KUMOB 1 APYINX 35IEMEHTOB BCMOMOraTesbHbIX Lienen, npeaHa3HavyeHHbIX
Ans paboTbl B NPOAOIHKUTENBHOM pexume, — npu Toke 10 A; ons aneMeHToB Lenew ¢ Manbiv noTpebnexHmem (0o
0,5A) —npu Toke 1 A.

6.3.2 HanbonbLune gonycTnMble TeMnepaTypbl 1 COOTBETCTBYOLLME MPEBbLILLEHUS TemnepaTyp 06MOTOK 1
OPYryX aNieMeHTOB BCOMOraTenbHbIX Lienen (KpoMe anekTpoasuratenem), npegHasHavyeHHbIX Ans KpaTkoBpe-
MEHHOTO peXkMMa (TONbKO B MPOLIECCE OnepaLiMm BKIIOYEHUS UITN OTKIOYEHUS BbIKIoYaTenst), 4OSMKHbI COOTBET-
ctBoBaTb TpeboBaHuaM FTOCT 8024 nocne 10-kpaTHOro cpadartbiBaHWUsI MPU HAMNPSPKEHUN Ha BbIBOAAX, PaBHOM
1,1 U, viom (81151 0BMOTOK BKMIOYAIOLLMX SMEKTPOMArHUTOB MPUBOAOB 3aBUCMMOrO AENCTBUS - MPU HanpshKeHnm
Un vom)> NPU MHTEPBAnNe Mexay MOMeHTamu nogayn HanpsbkeHus 10 ¢ unu, ecrnm KOHCTPYKUMS He No3BoniseT
obecneunts nHTepsan 10 ¢, — Npy MUHUMaNbLHO BO3MOXHOM MHTEpPBAne.

Ecnu B Luenv 06MOTOK UK B LIEMKW TakmX SrEMEHTOB OTCYTCTBYHOT BrTOK-KOHTaKTbI U Apyrme KOMMYTaLMOH-
Hbl€ YCTPOWCTBA, aBTOMaTU4eCK/ CHUMAIOLLIME UMMYIbC Ha cpabaTtbiBaHne, TO 0OMOTKM AOIMKHbI BblAEPXUBATD
npunoxexve Hanpsbkenuna 1,1 U, o OAWH pas B TeveHue 15 c.

6.3.3 Hanbonbluve gonyctumble TemnepaTypbl M COOTBETCTBYIOLLUE NPEBBILLEHUSA TEMNEPATYp YacTen
anekTpoasuratenen NpMBOAOB AOMKHBI cOOTBETCTBOBAaTL TpebosaHuaM FOCT 183 nocne 10-kpaTHoro cpabatbisa-
HUA NPVMBOAA NPU HANPSHXKEHWUW Ha 3axkuMax ABuraTens, paBHoM U, 4oy, C MMHUMAnbHO BO3MOXKHbLIMU UHTepBarna-
MW BpEMEHW MeXOY MOMEHTaMM MOSAa4N HaNPSHKEHWUS.
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6.4 TpeboBaHNA K MeXaHM4YeCKOMN paboToCNnOCOOHOCTH

6.4.1 BbikntoyaTtenb AormKeH BbINOMHATL Cneaylowmne MexaHmdeckue onepaumm u (Mnu) Lnknsl onepaumn
Mpw YCIoBusiX, yka3aHHbIX B 6.4.2—6.4.4, n C XapakTepucTukamm padoTbl MeXaHn3ma BbiKovaTens, obecneyu-
BaOLLMMN HOPMUPOBAaHHbIE NapamMeTpbl KOMMYTaLMOHHOW CMOCOOHOCTY BhIKIOYaTerns:

a) BkrtoueHue (B);

0) otkntoyeHue (O);

B) BKNtoYeHne — oTkrtoveHne (BO), B Tom vncne 6e3 npegHamepeHHON BbiAep Ky BpeMeHn mexay B n O;

r) oTknoveHne — skrtoveHne (OB) npu niobon 6eckoHTakTHOM Nayse, HaunHas oT fg,, COOTBETCTBYIOLLIEN
fs; (6.6.1.5);

[) OTKIIoYeHNe — BKItoYeHne — oTktodeHne (OBO) ¢ nHTepBanamMmu Mexxgy onepaumsiMy corriacHo Tpebo-
BaHMWIO NEPEYNCTIEHUIN B) UT).

TpebyeMmble xapakTepuCTUKM paboThl MeXaHU3Ma BbIKNoYaTens ¢ npeaernbHbIMU OTKITOHEHMAMW OT UX HOp-
MUPOBaHHbIX 3HAYEHUIN JOIDKHbI YKa3bIBaTbCs B TY U aKCNyaTaUMOHHbIX JOKYMEHTaX.

MpumedyaHune— TpeboBaHUSA NEPEUNCNEHUI ) N A) OTHOCATCH TOMbLKO K BbIKNMOYATENSAM, NpegHa3Ha4YeHHbIM
ansa pabotsbl npu AlB.

6.4.2 BkntoveHue BbIKNo4aTens A0MmMKHO obecneumBaTbCs NPU HANPSXXeHUN Ha 3aXKnMax Lienu ynpasneHus
BKITHOYEHUEM U HaYanNbHOM U36bITOYHOM AaBMNEHUN (Anst NTHEBMAaTUYECKUX MPUBOAOB) B Auana3oHax, orpaHnyeH-
HbIX HWKHUM U BEPXHUM npegenamMu (B MPOLEHTaxX HOMWHArbHbIX 3HAYEHUW yKa3aHHbIX BENWYMH) N0 6.4.2.1
n 6.4.22.

n pnmeyvyaHumne — 3,El,er N anee nog «HanpsaxeHnem Ha 3a)Kumax uenu ynpasiieHUa» noHMMakT MUHUManb-
HOEe HanpsaxeHune Ha ee 3aXnmax BO BpemMdA coBeplleHUA onepauunn.

6.4.2.1 [InanasoH HanpsiKeHUN:

a) Ans NpuBOAOB 3aBVMCMMOrO AENCTBMS MOCTOSIHHOMO TOKa, A1 BKIOYaKLLMX SNEKTPOMAarHMToB NpYBO4OB
He3aBucMMoro aencteuns — ot 85 % ao 105 %;

6) ANsi NPYBOAOB 3aBUCUMOro OENCTBUS NEPEMEHHOIO TOKa, a TakKe NOCTOAHHOIO TOKa, MOAKMoYaEMbIX K
CeTU NePEMEHHOro ToKa Yepes BbINPAMUTENbHbIE YCTPOMCTBA, Anana3oH HanpsbkeHW yKasbIBatoT B KCNyaTaLu-
OHHbIX JOKYMEHTAX.

6.4.2.2 [Inana3oH gaBneHui:

a) Ans NHeBMaTUYECKUX NMPUBOAOB (32 UCKIMIOYEHUEM YKa3aHHbIX HWXKe B nepedvcneHun 6) — ot 85 %
0o 105 %;

6) Ans THeBMaTMYECKUX NPUBOAOB, NUTAIOLLMXCS U3 OBLLIErO C BbIKMOYaTeNeM pesepayapa CxaToro Bo3ay-
xa, —no 6.4.4.

MpumedaHune— [Ona nHEBMaTU4ECKUX NPUBOAOB, OCYLLECTBMASIOLINX HE TOMbKO BKITKOYEHUE, HO U OTKITHOYEHNE
BbIKno4aTena cxaTtbiM BO34yXOM, ONd NHeBMaTU4eCKNUX NpnuBoaoB C nHAMBUAyaribHbIM KOMMNpPeccopoM U HacocowMm, a
TakKkxke Onda nHesmMorngpasiiMyecknx npmuBoaoB AManas3oH AaBfieHUN YKa3biBalOT B SKCMJyaTaUuMOHHbIX OOKYMEHTax.

6.4.3 OTknNtoYeHne BbiKNovaTenNsa OMKHO obecneumBaTbCs Npy HaNPsHXKeHUM Ha 3aXKUMax Lienu ynpasne-
HWS OTKMNOYEHWEM B AManasoHe, orpaHNYeHHOM HXXKHUM U BEPXHUM npefenamu (B NpoLeHTax HOMUHAambHbIX
3HaYEeHUN YKas3aHHbIX BENUYNH):

a) Npy NMTaHMK 3NEKTPOMArH1TOB MOCTOSIHHBIM TOKOM — OT 70 % g0 110 %;

6) NPy MUTaHWK 3NEKTPOMArH1TOB NEPEMEHHbBIM TOKOM, a Takke MOCTOAHHbLIM TOKOM MPY NMOAKMOYEHNN S1EK-
TPOMAarHMTOB K CETV NEPEMEHHOIO TOKa Yepes BbINpAMUTENbHbIE YCTporcTBa — OT 65 % 10 120 %.

OTKnoYEHME C MOMOLLLbIO BCTPOEHHbIX B MPUMBOA, MUHUMAanbHbIX pacuenutenen HanpsXkKeHns 1 Makcu-
MarbHbIX pacLenuTenein Toka 4OSMKHO 06ecneunBaTbCs X COOTBETCTBYHOLLUMMU XapaKTePUCTUKaMM, yKadaHHbIMN
B 6.12.7.

6.4.4 Bo3gyLuHble BbIKMOYATENM, @ TaKKe BbIKMoYaTeny Apyrmx BUA0B ¢ MTHEBMaTUYECKMMN MPUBO4AMMU,
nuMTarLWwuMmncs 13 obLLero ¢ BbIKIloYaTeneM pesepByapa Bo3ayxa, AOIPKHbI BbINOMHATE onepaummn 1 UMKIbl one-
pauui, ykasaHHble B 6.4.1, npu Ha4aneHOM (nepeq Hayarom onepaumm unm uykna onepaumin) M3bbIiTouHOM JaBrie-
HMM CXaToro BO3gyxa B pesepByape B Avana3oHe, orpaHNyeHHOM HOPMUPOBAHHbBIM Asi AaHHOMO BbIKNoYaTens
(NpuBOAA) HWKHUM M BEPXHUM MpeaenamMm HavarnbHOro n3dbITOYHOro AaBneHUs B COOTBETCTBUM C Tabnuvuen 2.
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Ta6nuua 2— [JasneHne Bo3ayxa B BO3AYLUHbIX BbIKMIOYATENSX U NHEBMATMYECKMX npusoaax, MMa (krc/cm2)

HomMuHanbHoe n3bbITouHOE HwxHWIN Npegen HayanbHOro BepxHun npegen HavanbHOro

AaBrieHne AaBreHus AaBneHus

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)

HoMunHanbHOe faBneHne cxxaToro Bo3ayxa (rasa) BblknodaTtenem ¢ MHanBuayansHoOM KOMIPeCCOPHON yC-
TaHOBKOW, a TakKe r’mapaBnnyecKkuX NpMBOAOB HE HOPMUPYHOT; OHO AOMKHO ObITb YKa3aHO B SKCMIyaTaLUOHHbIX
[OOKyMEHTaX.

BosgyLiHble Bbikntoyatenu, npeaHasHaveHHble anst AlNB, 4omKHbI BEINONHATE onepauumto O npu n3bbiTouy-
HOM AaBneHuun, ocTaroLLemMcs B pe3epByape BbikrnodaTtens (npusoaa) nocne ogHoro umnkna O — t;, — B, BbInon-
HEHHOM NPV HaYaibHOM M36bITOYHOM OABIEHUN, PABHOM HOPMMPOBAHHOMY HWXKHEMY Npegeny no tTabnuue 2.

6.4.5 Npun HeoOXOAMMOCTU ANIA NPYXMHHOTO MPUBOAA B 3KCMyaTaLMOHHbIX JOKYMEHTax creayeT yKkasbl-
BaTb ycunme (CTaTM4eCcKUii v BpaLLaloLLmMii MOMEHT) Miv pacxodyemyto Npu paboTe NprBoaa NoTeHUManbsHy
SHEPIUo MPYXXMH C OMYCKAeMbIMU OTKITOHEHUSIMU, MPY KOTOPbIX 0becrneynBaeTcs BbINONHEHME ONEPaLA U LINK-
noB no 6.4.1, a Takke HOPMUPOBAHHbBIE XaPaKTEPUCTUKN MPYXKNH.

6.4.6 SnekTpogBuraTeny NPUBOL4OB HE3ABUCUMOTO AEACTBUS, UCMONb3yeMble Afs 3aBOA4a NPYXUH I
NpvBEeAEHNSA B AENCTBME NHANBMAYANIBHOIO KOMMPEeCccopa 1inm Hacoca, a Takke 3N1EeKTPOMarHUTbl KOHTAKTOPOB U
OpYrnx BCrioMoraTernbHbIX YCTPOWCTB, AENCTBYOLWMNX MPY 3aMblKaHUK Lienu, JOIMKHbI HOpMarbHO paboTaTh B
AnanasoHe HanpshkeHni Ha ux BeiBodax oT 85 % A0 110 % ot Uy o

6.4.7 CobcTBEHHbBIE BpEMEHA OTKITHOYEHMS 1 BKIOYEHUS BbIKIIOYATENS, Pa3HOBPEMEHHOCTb 3aMblKaHWSs 1
pa3MbIKaHKs KOHTAKTOB MOSOCOB M Pa3pbIBOB CreAyeT yKa3biBaTb B 3KCMITyaTaUMOHHbIX JOKYMEHTaX.

Mpu oTCyTCTBUM CrieumanbHbIX yka3aHWi HaMbonMbLUAsA pa3HuLLa Mexay MOMEHTaMM 3aMblKaHWUsi KOHTaKTOB
MOMOCOB NPU BKITKOYEHNUM He JormkHa npesbiwath 0,005 ¢, Hanbonbluas pasHuua Mexay MOMeHTaMmun pa3mblka-
HVS1 KOHTAKTOB MOJTFOCOB BbIKIMOYaTENEN NPy OTKIYEHUN He AormkHa npesbiwaTe 0,0033 ¢, HambornbLuas pasHuua
MeXay MOMEHTaMU pa3MbIKaHNS KOHTAKTOB pa3pbiBOB O4HOIO NOJHoca 415 BbIKITFoYaTeNen C HECKOSTbKUMUN pas-
pbiBaMu Npu OTKNOYEHM He AosmkHa npesbiwaTsb 0,0025 c.

6.4.8 Npun HeobxoaumocTu B TY 1 SKCnIyaTauMoHHbLIX AOKYMEHTaxX CriedyeT Takke ykasbiBaTb TpebyeMble
3Ha4YeHWs1 C 4OMYCTUMBIMM OTKITOHEHUSAMM 115 CKOPOCTEN BKITHOYEHMWS U OTKITFOYEHUS BbIKIOYaTENS, ANeKTpudec-
KX COMPOTMBIIEHMI U TOKOB NOTPEONEHNS 3NIEKTPOMAarHMTOB BKIOYEHUSA Y OTKITKOYEHMS, KOHTAKTHOIO HaXKaTus
NPYXWH pa3MbIKaeMbIX KOHTaKTOB, a Takke MUHMMAIbHOIO HanpshKeHUsi, MUHUMarbHOro AaBMneHnst U MMHUMarb-
HOro HaTSHKEHUSI NPYXXMH, NMPU KOTOPbIX 06ecrneynBaeTcsi BbiNOMHEHWE BbIKMOYaTeNnem onepauuii OTKIOYEHNUS 1
BKITHOUEHUSI.

6.4.9 3HayeHMs BpeMEHHbIX U CKOPOCTHbBIX XapaKTePUCTVK BbIKIloYaTens cnegyeT HOpMUPOBaTb NpU:

- OTCYTCTBWM TOKa U (MIN) HaNpshKeHUs B rNaBHOM Lieny BbIKIoYaTens (4ns BelKMoyaTenen ¢ Makcmmarb-
HbIM pacLenuTenem Toka — NMpy NPOTEKaHWM TOKa B ITaBHOW LIENW);

- HOMUHAIbHOM HaMNpPsPKEHWUWN Ha 3aXKMMaXx Lienen ynpaBreHus:;

- HOMWHarbHOM AaBIIEHUN CXKaToro BO34yxa Ans BO34yLUHbIX BbIKIOYaTenen 1 aAns BbIKIoYaTenen Apyrmx
TUMOB C MHEBMATUYECKMM NPUBOAAMY;

- HOPMUPOBaAHHOM YCUIMKU (MOMEHTE) NPYXKMH AN BbIKIoYaTenem ¢ Npy>KMHHbIMU MpUBOSAMMN.

6.4.10 BbikntouaTtenu kateropmm pasmeLleHms 1 0OIMKHbI HopMaribHO paboTaThb B YCIOBUSIX rorionieaa npu
TOMNWMHE KOpKkU NbAaa ao 20 MM 1 BeTpe ckopocThio Ao 15 m/c, a npu oTCyTCTBUM rononega — npu BETpe Co
ckopocTbio Ao 40 m/c.
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6.4.11 Bbikntouatenu kateropmm pasmeLleHnst 1 4ormkHbl ObITb paccunTaHbl Ha TSKeHWE NPOBOAOB B COOT-
BETCTBWM C PUCYHKOM 1 1 Tabnuuen 3.

Fuh Fsna

AT

F
hB -
s Fsv_Ftv

Fing | |
F wh

Fy,4 — TOpU3OHTamnbHas cuna TsKeHUs NpoBOAOB (HanpasreHve A), Fyp — ropusoHTanbHas cura TsKeHUs NpoBOAOB (Hanpasrie-
Hue B), F, — BepTukanbHas cuna TaxeHus npoBofos (Hanpasnexue C); F, , — ropusoHTanbHas cuna OaeneHns BeTpa Ha BbIKIo-
yarerb, MOKPLITbIA NbAOM; Fypa, Foun Fo, — HOpMUpOBaHHas ctatudyeckast Harpyska Ha BbIBOAb! (PE3ynbTUpYloLLMe CUTb)

a) CtaTtnyeckune Harpysku Ha BblknoYaTenb

B B
1 1 c, c,
BbiBoa 2 BbiBog 1
BbiBoa 2 BbiBog 1
] E———
As A
Cy Cy
B, B, ||
[opu3oHTanbHbIE CUMbI BepTukanbHble cunbl

FopusoHTanbHble cunbl Fo, , 1 Fy p MpUknageiBaoTes B Hanpasnenusx A, B, u B, — ans soiBoga 1 v B Hanpasnewusx A,, By n B, —
ans BbiBoga 2.
BeptukanbHyto cuny F, npuknaasisaioT B HanpasneHusax C, n C, — ana obovx BbIBOOOB

6) MpunoxeHne cun Npu UCNbITAHUAX BbIKMOYaTENS

PucyHok 1

Tabnwuya 3 — Cratmyeckme cunbl TSXEHUA MPOBOAOB

CraTudyeckasi ropusoHTanbHasi cuna,
H H (krc)
OMMWHanbHoe Hanps- . CraTunyeckasi BepTu-
eHue BbIKNoYaTens HomuHanbsHbii B A B kanbHasi cuna, H (krc)
, A [0Mb OCU BAOMNb OCU )
kB TOK, BbIKNtOYaTens BbIKNtOYaTens (cM. pucyHok 1)
(cm. pucyHok 1) (cm. pucyHok 1)
o 35 — 500 (50) 400 (40) 500 (50)
Ot 110 go 150 o 2000 1000 (100) 750 (75) 750 (75)
Ot 110 go 150 Ot 2500 po 4000 1250 (125) 750 (75) 1000 (100)
Ot 220 po 330 o 4000 1250 (125) 1000 (100) 1250 (125)
Ot 500 po 750 o 4000 1750 (175) 1250 (125) 1500 (150)
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6.4.12 Ecnwn ycnosus akcnnyataumm TpebyoT HOpMUPOBaHUSA CTOMKOCTU K BO3AENCTBUSM MEXaHUYECKNX
(haKTOPOB BHELLHEN cpeabl, TO rpynny aTux Bo3aencTBum onpegenstor no NOCT 17516.1 n ykasbiBatoT B TY.

6.4.13 3HaveHue pecypca BbIKNovaTerns Mo MexaHn4eckon cTonkocTn N (YMCrno LMKITOB «BKIHOYEHNE —
naysa — oTknioveHne» B—t,— O 6e3 Toka B rnaBHOW Lienn) A0MMKHO cocTaBnAaTb He meHee 2000 aAns BbIKNio-
yarenen HopMarnbHOro UcrnonHeHns n He meHee 10000 LWKNOB — A1 BLIKITHOYaTENen C NOBbILLIEHHOW MeXaHn4ec-
KOW CTOMKOCTbI0. KOHKpEeTHOE 3Ha4YeHne ykasblBatoT B TY M aKCnnyaTauMOHHbIX JOKYMEHTaX.

6.5 TpeboBaHMA K CTOMKOCTM NMPU CKBO3HbIX TOKaX KOPOTKOro 3aMbIKaHUSA

6.5.1 BbikntoyaTterb BO BKIMOYEHHOM MONOXEHUW AOIMKEH BblAepXuBaTh 63 NoBpexaeHUn, MOoryLUmX npe-
NATCTBOBATb €ro NCnpaBHoOW paboTe, aNeKTPoAMHaMUYECKOE U TEPMNYECKOE BO3AENCTBME CKBO3HbIX TOKOB KOPOT-
KOro 3aMblKaHWs C fapameTpamMm BNioTb A0 CREAYHOLWLNX HOPMUPOBAHHBLIX 3HAYEHWUIA:

a) HanBonNbLLMI MUK (TOK SNEKTPOANHAMUYECKON CTONKOCTU) i, 3HAYEHNE KOTOPOro AOIMKHO BbITb HE MeHee
2,5 I, vom

6) cpegHeKkBagpaTUYHOE 3HAYEHME TOKa 3a BPeEMsI ero NpoTeKaHms (TOK TEPMUYECKON CTONKOCTK) I, 3Have-
HWEe KOTOPOTO A0IMKHO BbITb HE MeHee I o

B) BpeMmsi NpoTeKaHUsi Toka (BpemMsi KOPOTKOro 3aMblkaHus) b, ,, KOTOpOe pekoMeHayeTCs BbioupaTth U3 psaa:
1,2unmm 3 c.

MpnmevyaHuns

1 [ina BbIKMo4aTenen co BCTPOEHHLIMU B NPUBOA MakCUMarbHbIMW pacLenuTensaMu Toka t . paBHO NMosiHOMY
BPEMEHWN OTKIIOYEHMS NPU MakCUMarnbHOW ycTaBke No BpemeHu cpabaTbiBaHUs B YCOBUAX HOPMUPOBAHHOIO KOMMYyTa-
LMOHHOIO LMKNa.

2 [lonyckaeTcsa MCnomnb3oBaTh BbIKMOYATENV NPU BPEMEHWN KOPOTKOrO 3amblkaHus ¢, npesbiarowem t
YMEHbLLIEHHOM MO CpaBHeHMIo ¢ I 3HaveHun Toka I, onpeaensemom no gopmyne

Y TIPU

Iy =1 )t 4 1t. (1)

3HaveHue /; NnpuHMMaroT paBHbIM [ npu t < ¢ ..

6.5.2 OBMOTKM U apyrue anemMeHThbl Lenen MakCuMarnbHOro pacLenuTens Toka, BCTPOEHHbIX B MPMBOS,
OOIMKHbI MPU NOATSHYTOM SIKOpe BblaepXMBaTb 6e3 NOBpeXaeHWN NpoTekaHme Toka, pasHoro 150 A, B TeueHne
1 c— ans pacuenutene MrHOBEHHOIO AEWCTBUS Ha yCTaBKe OTKMovaloLero Toka meHee 80 A 1 B TedeHne
2 ¢ — pnsa pacuenntenen ¢ BbIEPXKKOW BpeMeHU, a OOMOTKM 3NEKTPOMarHMToB pacLenuTenen MrHoBEHHOIo
OencTBus Ha ycTaBke oTkntovatoLLero Toka 80 A u 6onee JoMMKHbI BbiaepXnBaTb NpoTekaHne Toka 250 A B Teve-
Hne 1c.

6.6 TpeboBaHUA K KOMMYTALMOHHOW CNOCOBGHOCTU NPU KOPOTKUX 3aMbIKaHUAX

6.6.1 KommyTaumMoHHasi cnocobHOCTb BbIKMOHaTENen Npu KOPOTKMX 3aMbIKaHWUSIX A0orkHa obecrneunBaTbes
Mpwv yKasaHHbIX B HACTOSILLIEM NoApasaerie XxapakTepUCTUKax 1 YCIOBUSIX.

6.6.1.1 HanpspkeHue ceTu — BNNOTb 40 paBHOMO HanbornbLieMy pabodemy HanpshKeHUHO BbIKMNiovaTerns

U, p» COOTBETCTBYIOLLIEMY HOMMHATNBbHOMY HaMPsHKEHUIO BbIKMovaTens Uiom-
MpumedyaHune—[nd Boiknoyatenein Ha U, = 15 KB, NnpeaHasHayeHHbIX Takke ANs WUCMOMb30BaHUA B
cetax c U,,, = 13,8 kB, n Bbikniovateneit Ha U, . =20 kB, npegHasHauyeHHbIX Takke ANS MCMONb3OBaHWS B CETAX

C UHOM =18 kB, nonyckaeTcd OONONMHUTEeNIbHO HOpMMpPOBaTb KOMMYTaUUOHHYHO CnocobHOCTb npu ykasaHHbIX HOMWHanb-

HbIX HaMPsHKEHUAX ceTer, ncxoasa us Hanbonblmx pabounx HanpspkeHu 15,2 n 19,8 kB.

6.6.1.2 ToK OTKNOYEHUS (OTHECEHHbIN K COOTBETCTBYIOLLIMM HOPMUPOBAHHBIM HIKE YCIOBUSIM BOCCTAHOB-
NeHna HanpsHKeHus):

- AeNCTBYIOLLEe 3HaYEHNE ero Neproanyeckon coctaBnstoLLen I, ,, OTHECEHHOE K MOMEHTY NpeKpaLleHns
COMPVKOCHOBEHWS €ro yroracuTeribHbIX KOHTaKTOB (PUCYHOK 2), — BNIIOTb 0 PABHOTO /; 0u;

- OTHOCUTENBHOE CoAepKaHne ero anepMognuyecKor CoCTaBnsLWwen B B NpoLeHTax B MOMEHT, YKa3aHHbIN

Boiwe (B=(iy/ I, \/5) - 100, cm. pucyHok 3) — BMMOTb [0 PaBHOrO HOPMUPOBAHHOMY 3Ha4eHuo B,
onpegensemMomy no 6.6.2.
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0,01 ¢

AA' v BB' — ornbatowme kpuson Toka; BX — Hyneasa nuHusa; CC' — kpuBas CMELLEHUS HyneBOW NMHMN KPUBOW TOKa (KpuBas

anepuogudeckon coctaenswoulen); DD’ — MOMEHT M3MepeHUs1 HavanbHOro OENCTBYIOLLEr0 3HAa4YEHUA NEepPUoaNYEcKOn COCTaBIsio-

e Toka BKIMoYeHNs, EE' — MOMEHT mpekpalleHns CONPUKOCHOBEHNS JyroracuTenbHbIX KOHTAKTOB (BO3HMKHOBeHWe ayrm); 1, —

AeNCTBYIOLLEE 3HAaYEHNe NeproanNYEcKo COCTaBAOLLEN TOKa OTKIIIOYEHUs, OTHECEHHOe K MOoMeHTy EE', i, — anepuogmyeckas
COCTaBrsiloLLas TOKa OTKIMIOYEHNst B MOMEHT EE', jj — amnnuTya Toka OTKIIOYEHUs B MOMEHT EE'

PucyHok 2 — lNepuoamnyeckas u anepuoguyveckass CoCTaBrsitoLMe TOKa KOPOTKOro 3aMblKaHUA

By %
100

90

80

70 ™
<
60 AN

N
50 J
40 ' ‘\
30

20 —

10

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

PucyHok 3 — CopepkaHue anepvognyeckon CoOCTaBnsAoLLEN B MPOLEHTaX

6.6.1.3 BoccraHaBnmBatoLLeecs HanpsbkeHne — B COOTBETCTBUM C HOPMUPOBAHHBIMU XapaKTepuUCTUKamMm
COBCTBEHHOIO NepPexoAHOro BoccTaHasnuaatoLerocs HanpsxeHus (MNBH), ykazaHHbiMu B 6.6.3.

6.6.1.4 Tok BKNtoYeHUs:

- HavarnbHoOe AeNCTBYoLLEee 3Ha4YeHNe ero NepUoanM4ecKon coctaensoLlen I, — BNNoTb 4O paBHOrO ero
HOPMMPOBaHHOMY 3Ha4YeHWIO I, ,,, KOTOPOE AOMKHO BbITh HE MeHee I, o

- ero HaubonbLWM NUK g — BNOTb 4O PABHOrO HOPMUPOBAHHOMY 3HAYEHUIO iy ,,, KOTOPOE AOMKHO BbITb
He meHee 2,5 [, .

BkrtoyeHne Ha TOKM KOPOTKOro 3aMblKaHUS BNMAOTb A0 TOKa, PaBHOrO HOPMUPOBaHHOMY TOKY BKITHOYEHUS
I, ,, (M COOTBETCTBEHHO iy ,,), AOMKHO ObITb NOMHBLIM, C MOCAAKON Ha 3aLUerkKy.

10
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Ecnu BeiknovaTeny NpUMMEHSIIOTCS € pasHbIMy TUNaMm NpMBOAOB, TO NPY HEOH6XOAMMOCTU U3rOTOBUTEND
MOXET HOPMUPOBATb AN KAXKO0ro U3 3TUX NPMBOLOB CBOM 3HAYEHUS TOKA BKITHOUEHWS U OTKITIOYEHUS.

6.6.1.5 BoinonHsiemas BblknoyaTenem nocnegoBaTenibHOCTb KOMMYTAUWMOHHBIX Onepauuni ¢ 3agaHHbIMn
WHTepBanamu Mexay HUIMM — B COOTBETCTBUM CO CrieayHLLUMMU HOPMUPOBAHHBIMU KOMMYTaLMOHHBIMU LIMKNaMMu:

a) 4ns BbIKMNoyaTenen, npeaHasHavyeHHbIX anst pabotbl npu AlNB, — KOMMYyTaLUMOHHbIE LMKITbl — 3TO:

umkn 1: O — ts;, — BO — 180 ¢ — BO;

umkn 2: © — 180 ¢c—BO — 180 ¢ — BO,
roe O — onepaums OTKMIHYEHNS TOKa KOPOTKOro 3aMblkaH1s BNOTb 40 PABHOO 1, o

BO — onepauus BKnoYeHUst Ha TOK KOPOTKOrO 3aMblkaHWs BMOTb A0 paBHOro 7 , U He3ameanuTensHo
(6e3 npeagHaMepeHHON BblAEPXKKN BpEMEHW) CrieaytoLLas 3a Hell onepawms OTKITHYEHUS;

ts; — HOpMUMpoBaHHasa 6ectokoBasi naysa npw AlB, 3HadYeHne KOTOPON MOXET HaXOAUTLCS B Mpeaenax
o1 0,3 oo 1,2 ¢, npuyem Ons BbiKNloYaTenen, npeaHasHadeHHbIX ans paboTbl Npy GbICTPOAENCTBYIOLLEM
ArB (BATB), aTo 3Ha4eHune npuHumMaeTcd pasHbim 0,3 ¢;

0) 4ns BbIKNtoYaTenewn, He NpegHasHavYeHHbIX Anis paboTtsl npy AlNB, — TONbKO LUK 2;

B) AJ151 reHepaToOPHbIX BbIKIoYaTeNen 4onyckaeTcsl BMECTO LMKra 2 HopmupoaTk Ukt BO — 30 muH— BO;

r) BelkMoyaTenu Ha U, ,,, < 220 kB, npegHasHayeHHble A paboTsl npu AlNB, KpoMe HOPMUPOBAHHbLIX KOM-
MYTaLMOHHbIX LMKINOB 1 1 2, AOMKHbI Takke BbINOMNHATL LUmkn O — t5; — BO — 20 ¢ — BO (umkn 1a).

MpnmevyaHuns

1 KommyTaumoHHas cnocobHOCTb BbiknovaTenen, npeaHasHadeHHbix ansa pabotel npu AlB, obecneunBaeTtcs
npu 6eCTOKOBLIX Maysax, PaBHbLIX UMM GOMbLUNX f .

2 [ng BblknoyaTenen, npeaHasHayeHHbIX Ans paboTel npu AlB, TOKM BKMOYEHUS U OTKIIOYEHUs ANg umkna 2
MOryT HOpMUpPOBaTbCs GonbLiMMK, Yem Ans umkna 1.

3 Ecnu ang Bo3gyLwHOro BbIKMYAaTENS UK ANd BbikNoYaTens ¢ MHEBMATUYECKMM NPMBOAOM B LIENSX BbIMOSHe-
HMSA MocnegHen 4YacTu HOPMMPOBAHHOIO KOMMYyTaLUMOHHOro Uukna (BO) TpebyeTcsa B TeyeHWe WHTepBana BpEMEHU
180 c vnu 20 ¢ nognuTKa cXXaTbiM BO34YXOM, TO HEOOXOAMMOCTb 3TOW NOAMNUTKM AOIMKHA ObITb yKasaHa B aKkcnnyaTauu-
OHHbIX JOKyMEHTaX.

4 [Ins BbiknoYaTeNen ¢ NPYXMHHbIMW NPMBOAAMW OOMYCKAeTCs MO COrfacoBaHU C 3aKa3yMKOM BMECTO May3bl
20 ¢ B uukne 1a HopmMupoBaTb nay3y, yBENMYEHHY A0 3Ha4YeHWsl, PaBHOMO BPEMEHW 3aBoAda NPYXKUH.

5 lNMo cornacoBaHWio ¢ 3aKa34mkoM [OMyCKaeTca Ans OTAENbHbIX TUMOB BbikMouatenen Ha U, < 220 kB Hopmu-
poBaTb TOMBKO UMKMbl 1 1 2.

6.6.2 HopmumpoBaHHOe NpoLIeHTHOE coaepXaHne anepruoanyeckon CocTaBnsoLLen HOMMHaNbLHOro Toka OT-
KIroYeHns B, onpeaensioT no KpYBOW Ha pucyHKe 3 B OYHKLIMN BpEMEHWN T OT MOMEHTa BO3HMKHOBEHMS KOPOTKOro
3aMblKaHWs 4O MOMEHTa NpeKpaLleHns CONMPUKOCHOBEHUS QyroracutenbHbIX KOHTaKToB. Bpems T npuHmmatot
PaBHbLIM MUHUMarbHOMY 3Ha4Y€HI0 COBCTBEHHOrO BPEMEHU OTKITOHYEeHUA BbikntovaTtens t, ¢ v,y C A00aBneHnem
MWHMMarbHOro BpeMeHu AeNcTBrUs penenHomn sawmTbl 10 Mc.

B HekoTOpbIX cny4vasx, HanpyMep Npy pacnonoXeHnu BolknovaTens Bbrman MCTOMHUKOB reHeprpoBaHns
SMEKTPOIHEPrUn, CoAepKaHne aneprvoam4eckor COCTaBnsALLIEN B MPOLIEHTaX, COOTBETCTBYIOLLEE MUHMMATIbHO-
My 3Ha4YeHVI0 COBCTBEHHOrO BPEMEHMW OTKITIOYEHUS BbIKIOYaTenNs, MOXeT ObITb 60MbLUe NONYyYEeHHOrO MO PUCYH-
Ky 3. B 3Tux crnyyasix no coOrnacoBaHuto C 3aKka3ynkom JOMyCKaeTCs:

a) ycTaHaBnmBaTb 3HaveHus B, 6Gonee onpeaensieMbix No pUCYHKY 3;

6) npuHMMaTh 3HaYeHne BpeMeHm, 4O0BaBNAEMOro K f, ., 60nee 10 MC B COOTBETCTBUM C (DaKTUHECKUM
3HaYeHMeM MUHUMAaIbHOro BpeMeHu cpabaTbiBaHWsA perenHon 3alumThbl, AeNCTBYIOLLEN Ha OTKITHOYEHWE BbIKIHO-
yaTtens.

MpumeyaHue— EcnmsHadeHne B < 20 %, To 3HadeHue B, NpMHUMAIOT paBHbIM 0.

6.6.3 HopmumpoBaHHble XxapaKTepUCTHKN NepeXoaHOro BocCTaHaBnmBatoLLerocs HanpshxeHus (MBH)

6.6.3.1 HopmupoBaHHble xapakTtepuctukm NBH 3agatoTest yCrnoBHOM rpaHUYHOM NIMHKEN, onpeaensaiemMon:

a) AByMS napameTpamu — Uy, t3, a Takke KoopanHaTaMm IMHWKW 3anasabiBaHus u' U ty B COOTBETCTBUM C
PUCYHKOM 4 1nu
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HanpsxeHnne U

u'——

| 2

|
|
|
0 t

ty ' ty Bpewms t
1 — ycnoBHas rpaHuyHas nuHusa MNMBH; 2 — nunna 3anasgeiBadus MNBH (napannenbHasi rpaHnyHON NUHWUN)

PucyHok 4 — HopmupoBaHHble xapaktepuctuku NBH, onpegensemoro asyms napameTpamm

6) YeTblpbMA NapameTpamv — Uy, Ug, ty, T, @ Take KoopaMHaTamMn NMHUM 3anasgbiBaHusa u' n ty; B
COOTBETCTBUU C PUCYHKOM 5.
HanpspkeHue u

u,

Cc

Uy——_——

I
|

L S—
u I
I
I

2

I
I
I
I
I
I
I
I
I
I
I
I
I
L
t, Bpewms t

I
0t t
1 — ycnoBHas rpaHnyHas nuHns MNMBH; 2 — nuHna 3anasgeiBanns NBH (napannenbHas rpaHnyHON NMHWUN)

PucyHok 5 — HopmupoBaHHble xapaktepuctuku MNBH, onpegensemoro YeTblppMsa napameTpamMu

MapameTpbl Uy 1 U, onpeaenstoTCs COOTHOLUEHNSMU:
u, = J2 Uy, — Ang Beiknovatenen ¢ U, < 35 kB,
uy=0,75 V2 Uy, — Ang seikntovatenen ¢ Uy, = 110 kB, (2)
Us = Ky V2 Uy,

Usn = Ko+ Uy 193,

rae U, — nontocHoe Bo3BpaLLaoLLeecs HanpskeHue;
K, - — KkoadhdmumneHT nepBoro racsawero nostoca (npy TpexdyasHoM KOPOTKOM 3aMblKaHWU);
K, — Ko puLMEHT NpeBbILeHns aMnnnTyabl.
Ans seikntovatenen ¢ U,, < 35 kB K, ; =1,5; anga seikmtovatenen ¢ Uy, 2 110 kB K, ;= 1,3.
3Havenuns K, coctasnstowue ot 1,4 0o 1,54, npusegeHsl B Tabnuuax 4 — 11.
6.6.3.2 BoikntodaTernb 4omKeH OTKMoYaTh TOKW BMMOTb A0 HOPMMPOBAHHOIO Mpu ycrnosuu, 4to NBH B mecTe
YCTaHOBKM BbIKItO4aTeNs:
a) He BbIXoauT 3a npeaenbl (He NPOXOoAUT BblLLe) YCITOBHOW FPaHUYHON NNHWUK;
6) nepecekaeT OMH pas NIMHWIO 3ana3ablBaHUS U BTOPUYHO ee He Nepecekaet.

12



FOCT P 52565—2006

6.6.3.3 HopmunpoBaHHble xapaktepnctuku NBH npy 0TKA0YEHUM TOKOB KOPOTKOrO 3aMblKaHWs, NpUBeaeH-
Hble B Tabnuuax 4 —11, COOTBETCTBYHOT YCIOBUSIM paboTbl MEPBOIO racsiLLero nontca Npy OTKIMKYeHUN Tpexdas-
HOro KOPOTKOIO 3aMbIKaHUS.

Tabnuua 4 — HopmnpoBaHHble xapakTepuctukm MBH ans BobiknodaTenen ¢ HOMMHanNbHbIM HanpskeHneM oT 3 0o

35 kB npw oTkntoveHun Toka 1, |, = I ., YCNOBHas rpaHnyHas nuHus 3agaqa Asymsi napametpamu K =1.5, K, = 1,4

Uiom! Ui p U, ts, ty u, t, S=u,lt,
KB KB MKC MKC 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 41 87 13 14 43 0,47
35/40,5 69,4 122 18 23,1 59 0,57

U=14-15:2/3 U, ; t;=015t; u'=1/3u,

Tabnwuuya 5— HopmupoBaHHble xapaktepuctukm NMBH ons Beikntoyatenen ¢ HOMUHaNbHbIM HanpsXXeHnem ot 3 Ao

35 kB npu otkntodeHumn Toka I |, = 0,6 I, .., YCrOBHas rpaHnyHas nuHva sapaqa asyma napametpamm K. =15, K, = 1,5

Uiom! Y U, t;, ty u, t, S=u./t,
kB kB MKGC MKGC kB MKC kB/mke
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=15-15:2/3 U, ;i ;=015t; u'=1/3u,

Tabnuua 6 — HopmupoBaHHble xapakTepuctukm MBH ans Bolknoyatenen ¢ HOMMHaNbHbIM HanpskeHneM oT 3 0o

35 kB npu otkmovenu I, |, =0,3 I, ... YCrioBHas rpaHuyHas nuHuA 3agaHa apyms napametpamm K, =1,5, K, = 1,5

Uiom! Yn.p» Ue, ts, ty u', t, S=u./t,
kB kB MKC MKC kB MKC kB/mkc
3/3,6 6,6 9 1 2,2 4 0,77
6/7,2 13 11 2 4,4 6 1,20
10/12 22 13 2 73 6 1,70
15/17.,5 32 15 2 11 7 2,14

- 13
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OkoHYyaHue mabnuuypl 6

Uon! U Ug, ts, t u', t, S=u.lt,
kB kB MKC MKC kB MKC kB/MKkC
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

t;=0,15t;; u'=1/3 u,.

H. p;

Tabnwuuya 7 — HopmupoBaHHble xapaktepuctukm MNMBH onsa BbikniovaTenen ¢ HOMUHanNbHbIM HanpsikeHuem oT 3 Ao

35 kB npu oTkntodeHun Toka [, =0,1 I, . YcrioBHas rpaHndHasA niHua 3agaHa apyma napamerpamu Ko - =1,5, K, = 1,5

Uiom! Uy Ug, ts, ty u, t, S=u,lt,
kB kB MKGC MKGC kB MKC kB/mke
3/3,6 6,6 9 1 2,2 4 0,77
6/7,2 13 11 2 4,4 6 1,20
10/12 22 13 2 7,3 6 1,70
15/17,5 32 15 2 11 7 2,14
20/24 44 19 3 15 9 2,32
35/40,5 74 26 4 25 13 2,88

u=15-1542/3 U, ;i t;=0151t;; u'=1/3u,

Tabnuua 8 — HopmupoBaHHble xapaktepuctuku MNBH  gna Bbiknoyatenein ¢ HOMMHAbHBIM  HaMNpsbkeHUEM

110—750 kB npu otkntoueHnn Toka I, |, = I, ., YCNOBHas rpaHniHas MuHust  3apaHa Asymsi napametpamu K = 1.3,
K,=14
Unou! Up o Uy, t,, Ug t,, t, v, t, S=u,lt,
kB kB MKC kB MKC MKC kB MKC kB/mKe
110/126 100 50 187 200 2(14) 50 OT1 27 po 39 2,0
150/172 137 68 255 272 2(19) 68 Ot 36 o 53 2,0
220/252 200 100 374 400 2(28) | 100 0152 po 78 2,0
330/363 289 144 538 576 2(40) | 144 OT1 74 po 112 2,0
500/525 417 209 779 836 2(59) | 209 Ot 107 o 166 2,0
750/787 626 313 1167 1242 2(88) | 313 Ot 158 no 245 2,0

u=075 1,3-42/3 U, ;i U=14-13v2/3 U, it,=4t; u'=12u,.

H. p;

Mpun™MedyaHune— HopMmmpoBaHHOe 3Ha4YeHue td — 2 MKC; MpUW UCMbITaHNSAX 3Ha4YeHne td MOXeT ObITb
yBEJIM4YEeHO OO0 3HaYeHUd, YKa3aHHOro B ckobkax, ecnu BblknoYaTeNb UCMbITbIBAOT B pexnme OTKIMIYEeHNA TOKa
HeyaaneHHOro KOpOTKOro 3amMblKaHUA.
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Tabnwnuya 9— HopmupoBaHHble xapaktepuctukm MNBH ans BeiknoyaTenen ¢ HOMMHaNbHbLIM HanpsxeHvem ot 110 go

750 kB npu otkmtodeHnn Toka I, |, =0,6 I, .. YcnoBHas rpaHuyHas nHva 3agaHa asyms napametpamm K. =13, K, =1,5

Uion! U, Y Uy, t,, U, b, ty u', t' S=u,lt,
kB kB MKC kB MKC MKC kB MKC kB/mkc
110/126 100 33 200 198 Ot2p010 50 | Ot 19 po 27 3,0
150/172 137 46 273 276 Otr2p014 68 | Ot 25 no 36 3,0
220/252 200 67 400 402 O12p020 100 | Ot 350053 3,0
330/363 289 96 577 576 O12p029 144 | Ot 50 po 77 3,0
500/525 417 139 834 834 OT12p042 209 | Ot 72 po 112 3,0
750/787 626 209 1251 1254 O12p063 312 | Ot 106 go 166 3,0
U =075 1,3-N2/3 U, ;i u;=15-13-V2/3-U, ;i t,=6t;2mMc<t; <03t u'=1/2u,.

Tabnuua 10 — HopmupoBaHHble xapakTepuctukm MNMBH ans BoiknovaTenen ¢ HOMUHaNbHbIM HanpsbkeHnem ot 110

po 750 kB npw otkntoveHun Toka I, =03 [, .. YcnoBHasi rpaHuyHasi nuHusi 3apgaHa ABymsi napametpamu K = 1,3,

K, =154
Unom! Ui p U, ts, ty u, t, S=u,lt,
kB kB MKC MKC kB MKC kB/mkc
110/126 206 41 6 69 20 5,0
150/172 281 56 8 94 27 5,0
220/252 411 82 12 137 39 5,0
330/363 592 118 18 197 57 5,0
500/525 857 171 26 286 83 5,0
7501787 1284 257 39 428 125 5,0
U =154-13-42/3 U, ; t;=015t; u'=1/3u,

Tabnuua 11 — HopmupoBaHHble xapaktepuctukn MNBH ansa BbiknoyaTtenen ¢ HOMMHanNbHbBIM HanpsxeHrem ot 110

a0 750 kB npu otknioveHnn Toka I, , = 0,1 on howe YCMOBHas rpaHWyHas nuHuA 3ajaHa Asyms napametpamm K = 1,3,

K,=1,54
Uiom! Y U, t;, ty u, t, S=u./t,
kB kB MKGC MKGC kB MKC kB/mke
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
ug=154-13-2/3 U, ;i t;=015t; u'=1/3u,
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6.6.3.4 Ecnn ycnosue no 6.6.3.2 He BbINOSTHAETCS, TO BO3MOXHOCTb MPUMEHEHUS BbIKoYaTeNs B AaHHOM
uenu gommkHa ObITb cormacoBaHa MeXxay N3rotoBUTenem 1 3akasqmkom. [peBbileHne yCIIoBHOW rpaHUYHON Nn-
HMM BO3MOXHO, B YaCTHOCTW, NPY YCTAHOBKE BbIKMOYaTenNs:

a) B Lenv reHepaTopa;

6) HenocpeaCTBEHHO 3a MOLLHBLIM TPaHCOPMaTOpPOM (aBTOTPaHCHOPMaTOPOM) NPU OTCYTCTBUM CYLLECTBEH-
HOW eMKOCTU NPUCOEANHEHUN.

PekomeHayemble xapaktepucTuku NMBH npu ycTaHOBKe BbIKMoYaTens B Lenu reHepartopa ansa toka /; oy
npuBeaeHbl B npunoxxeHun .

6.6.3.5 Ana Bbikntovatenen ¢ Uy, = 110 kB 1 [ oy = 25 KA ONONHATENBHO HOPMUPYETCH HavarbHas
yacTtb NBH (HavyanbHoe NBH — HIMNBH). HINBH onpegensetca napameTpamu f; u t;, xapakTepusyloLwmnmm ee
rPaHWNYHYO JIMHWIO, B COOTBETCTBMM C PUCYHKOM 6 1 Tabnvuen 12.

HanpseHve u

OcHOBHas
cocTtasnsowas NBH

c
'
.
cl

0,2u; -

1

s Iy

\__MonHoe MBH

THUA 3aaepxKu ﬂy\

Ha BblKIo4arene

/

8ur~1

A4

]

Bpewms t

PucyHok 6 — HavanbHas yacTb nepexofHoro BoccTaHasnuBatwerocs HanpskeHuns (HMNBH)

Tabnwuuya 12 — HopmupoBaHHble 3HaveHnsa HIMBH

Uion! U, o kB Koatbdmument £, kB/KA KoopavHata BpemeHm 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
500/525 0,116 1,0
750/787 0,159 1.1

Muk HIMBH onpeaensoT yMHOXeHNeM KoadbdumumeHTa f; Ha AeNCTBYIOLLEE 3HaYeHNE TOKa OTKIIOYEHUS.

TpebosaHua k HINMBH He pacnpocTpaHATCS Ha BbIKIHOYaTENu, ABMSIOLLMECS COCTaBHOM YacTbio KPYO.

6.6.3.6 TpebosaHus k xapakTepuctukam NBH ans Beikntovatenen, npegHasHaveHHbIX 4518 NPSMOro Npuco-
€AVHEeHNS K BO3AYLIHLIM NMUHUAM C U,oy = 110 kKB U 1, 0\, > 12,5 KA, Npy yCroBum OTKITKOHYEHUA OHOMDA3HbIX
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HeyaaneHHbIX KOPOTKMX 3aMblkaHWIA ONpeaensaoTcs HOpMUPYEMbIMU MapaMeTpaMm FIMHUA: BOJTHOBLIM COMPOTUB-
neHvem z = 450 Owm, koadhduumeHTom nuka K, , = 1,6 n BpemeHeM 3agepxku ty, pasHbim 0,2 MkC — Ans
BbIKnoyatenen Ha U,,, < 150 kB 1 0,5 Mkc — Ana seikntovatenen Ha U, = 220 kB.

[lns oTaenbHbLIX TUMOB BbIKITOYATENen Ha HoMUHanbHble HanpsbkeHus 330 kB n 6onee gonyckaeTca no
COrNTacoBaHUIO0 C 3aKa34MKoOM HOPMUPOBATb 3HadYeHus Zz 1 K, ; MEHbLUMMU, YEM yKa3aHO BbILLE, HAaNnpumep B
cny4ae, ecrniv B KOHCTPYKLUM NMHUM 3NeKTponepeaayv npeaycMoTpeHbl MEPONPUATUS, yMeHbLIatoLwme 3dekT
cOnmkeHnst NPOBOAOB NPY KOPOTKOM 3aMblKaHWM.

6.6.4 [JonyckaeMoe ans Kaxgoro nostoca Bblkrtoyartensa 6e3 ocMoTpa U peMOHTa AyroracuTesibHOro ycT-
POWCTBA YNCIIO ONepaLuin OTKIHOHMEHUS U BKITOYEHUS (PeCcype Mo KOMMYTaLMOHHOM CTOMKOCTM) MPU TOKax KOPOTKO-
ro 3aMblKaHWs M HAarpy304HbIX TOKaxX criegyeT HopMUpoBaTh B TY U SKCNTyaTauMoOHHbLIX AOKYMEHTaXx.

[na razoBbIx 1 BaKyyMHbIX BbIKIOYaTENEN NMpu TOKe 1, 1o, AOMYCKAEMOE YICIIO OTKITOHEHNI JOIMKHO ObITb
He MeHee yKkasaHHbIX B Tabnumue 13.

Ta6nuua 13 — [onyckaemoe YACIIO OTKIOYEHUI Npu Tokax I, . .

[onyckaemoe 4MCro OTKMIOYEHUIN MpU ToKax IO’ Howm, KA
Buabl BbIkntoyatenemn
no 31,5 Bkntou. 40 50 63
[a3oBble 20 15 12 8
BakyymHble 25 20 18 10

Mpun Toke KopoTkoro 3ambikaHus 0,6 1, ,,,,, MWUHUMarnbHOE [OOMyCKaeMoe HMCIIO OTKMIOYEHUI JOIHKHO
6bITb Gonee HopMuUpoBaHHoro Ans I, ., B 1,7 pasa.

MuHVManbHOe AOoMYCTUMOE YMCTIO BKITOYEHNI NPY TOKE 1 40, AOIDKHO BbITb HE MeHee 50 % aonycTtumoro
yuncra oTKIOYEHNI.

6.7 Tpe6oBaHMA K KOMMYTaLMOHHOM CMTOCOBHOCTU B YCNOBUSAX paccornacoBaHus ¢gas

6.7.1 Boikntovatenu Ha U,,,, =110 KB fomkHbI BbITb CMOCOOHBI NPON3BOAUTL KOMMYTaLMIO FIMHWIA B YCIO-
BMSIX paccorniacoBaHyis oas npu HOPMMPOBAHHOM TOKe OTKIo4eHUst, cocTaensowem 0,25 1, ,,,, ¥ Bo3Bpatuato-

Lemcst HanpskeHun 2,04/2/3 U, pr
dopma HopmmpoBaHHOW kpreon MNBH gormkHa cooTBETCTBOBATL NPMBEAEHHOM Ha pucyHke 5. HopmuposaH-
Hble 3HaYeHus napameTpos NBH npuseaeHsl B Tabnuue 14.

Tabnuuya 14 — HopmnpoBaHHble xapaktepuctuku NMBH npu oTKNoUYeHMM Toka B peXxmnme paccornacoBaHus das.
YcnoBHas rpaHuyHas nuHWs 3afiaHa YeTbipbMs napametpamu, Ko = 2,0, K, = 1,25

Uion! U, o uy, t, Ue, b, t u', t' S=u,lt,

kB kB MKC kB MKC MKC kB MKC kB/mkc
110/126 154 100 257 | Ot 200 pgo 400 Ot2p010 77 | OT52 no 60 1,54
150/172 210 136 350 | OT272 po 544 Ot2p014 105 | Ot 70 po 82 1,54
220/252 308 200 513 | OT 400 go 800 O12p020 154 | OTt 102 go 120 1,54
330/363 444 288 740 | OT 576 go 1152 O12p029 222 | Ot 146 po 173 1,54
500/525 642 417 1070 | Ot 836 go 1672 Ot 2p042 321 | Ot 210 po 250 1,54
750/787 962 625 1604 | OT 1242 po 2484 OT12 po 62 481 | Ot 314 po 374 1,54
Uy =0,75-2,042/3 U, ;i u;=125-2,02/3 U, ;2mMKke <t,<0,1t; u'= 112 u,.

6.7.2 Boikntovatenu, npegHasHavYeHHble ANA YCTaHOBKN B LIEN reHepaTopoB, AOJKHbI OTKIKOYaTb TOKM B
yCnoBuaAxX paccornacoBaHuA cbas Hanpsa>xeHnA Co CTOPOHbI reHepaTopa U CO CTOPOHbI CUCTEMbI. HOpMI/IpOBaHHbIIZ
TOK OTKIMIOYEHNA, BO3BpaLlaloLleeca HanpsxXeHne n NnBH yCTaHaBIMBaKOTCA NO CornacoBaHMO C 3aka34ynMKoM.
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HopMu1poBaHHbIN TOK OTKIIOYEHUSA [OMKeH ObiTb He MeHee 0,5 [, . 3HaueHVs BO3BpaLlaloLLerocs Hamnps-
XeHuns u MNBH cnepyet yctaHaBnMBaTb NpW yrne pacxoxaeHus das HanpsXKeHnst Co CTOPOHbI CUCTEMbI U CO
CTOpOHbI reHepaTtopa, pasHom 90 unu 180 aneKkTpruyeckMM rpagycam, No COrnacoBaHMIo C 3akasz4mKoMm.

6.8 TpeGoBaHNA K KOMMYTALMOHHON CMOCOGHOCTM NMPU OTKIHOYEHMU U BKITHOYEHUN €MKOCTHbIX
TOKOB HeHarpy>eHHbIX BO3AYLIHbIX IMHUIA 1 6aTapen KOHAEHCaToOPOB

6.8.1 Boikntovatenu Ha U, = 110 kB gormxHbl 6bITb CNOCOBHBI OTKHOYaTBL M BKIOYATh TOKM HEHarpy>XeHHbIX
BO3AYLUHbIX JIMHWIA BNAOTb A0 HOPMUPOBAHHbIX 3HAYEHWI TOKOB OTKITFOYEHNS HEHarpy>KEHHOW BO3AYLLUHOW NNHNW,
npvBeAeHHbIX B Tabnuue 15.

Tabnuya 15— HopmynpoBaHHbIe 3HAYEHMS TOKOB OTKIMIOYEHUS HEHArpYy>XeHHOW BO3AYLL-

HOW MWHWUK

Uion! U, p’ kB Tok, A
110/126 31,5
150/172 63
220/252 125
330/363 315
500/525 500
750/787 900

BbikntoyaTeny AOMmMKHbI OTKMOYaTh HEHarpy>XeHHble dhasbl TpexdasHbIX BO3AYLUHbLIX TMHUA MPU HanMyunm
KOPOTKOIo 3aMblkaHWs B OQHOW Uu ABYX ApYrunx basax (ABYCTOPOHHEE OTKITHOYEHNE HECMMMETPUYHOIO KOPOTKO-
ro 3amblKaHWs Npu HEOQHOBPEMEHHOM paboTe BbIKIHYaTeNen Ha KOHLAaX JIMHWK).

6.8.2 Boikntoyatenu, npegHa3HayeHHble Ans KOMMYyTauumM KOHOEHCATOPHbIX GaTapen, 4OMKHbI OTKIHOYaTh U
BKITHOYaTb TOKM KOHAEHCATOPHbIX 6aTaper BNIoTb 40 HOPMUPOBAHHBIX 3HAYEHUI NPY HAMPSHXKEeHUU BNMOTb 4O
HambonbLuero paboyero. HopMmMpoBaHHbIE 3Ha4YEHNsI TOKOB ONpPeaenstoTCs B TEXHUYECKNX YCITOBUSIX.

6.8.3 Belkrtovatenu, npegHa3HavYeHHbIe 4119 KOMMYTaLMn EMKOCTHOIO TOKa, MoApa3aenaoTCs Ha ABa Knac-
ca: knacc C1 — c HM3KOM BEPOSITHOCTLIO MOBTOPHOIO Npobos; knacc C2 — ¢ 04eHb HU3KOW BEPOATHOCTBIO MO-
BTOPHOro npobosi.

6.9 TpeboBaHUA K KOMMYTaLMOHHOM CMTOCOBGHOCTM NP OTKITHOYEHWUU U BKITHOYEHUU LYHTUPYIOLLEro
peaktopa

6.9.1 Beikntoyatenu, npegHa3HavYeHHbIe Ans KOMMYyTaLMY ToKa LUYHTUPYHOLLLEro peakTopa, AOPKHbI OTKITHO-
YaTb TOKM LUYHTUPYIOLLEro peakTopa OT MUHMMAITbHO JOMYCTUMOTO BMSIOTb 4O HOPMUPOBaHHOIO N3roTOBUTENEM
Mpu HanNpsPKeHUN A0 HambonbLuero paboyero HanpsHKEHNst BKIKOYUTENBHO 6€3 NpeBbILLEHUS AOMYCTUMbIX 3HaYe-
HWI NepeHanpsKeHUN, HOPMMPOBAHHbLIX M3rOTOBUTENEM MO COMMAacoBaHMIO C 3akasqmKkoM. M3rotoButens OOMmKeH
yKkasblBaTb HEOOXOOUMOCTb MPYMEHEHUST YCTPONCTB 3aLUMThI OT NEPEHANPSPKEHNN.

6.9.2 [ing sbikntovarenen ¢ U,,, = 110 kB pexomeHayeMble 3Ha4eHUs1 HOPMUPOBAHHOIO TOKa OTKITHOYEHUSA
WyHTMpytowlero peaktopa — (315 +63) A, MMHMManNbHOTO TOKa OTKITHYEHUST LUIYHTUPYIOLLIErO peakTopa —
(100 £ 20) A.

6.10 Tpe6oBaHMA K HanNnpsXXeHUI0 paguornomex

6.10.1 TpeboBaHMsI kK HANPSPKEHWUIO PaaNONOMEX NPeabsBNSATCSA K BbikNtovatenam Ha U, ., = 110 kB.

HOM —

6.10.2 HanpspkeHue pagmonomex, co3aaBaeMbixX BbIKMoYaTeNsaMu npu HanpspkeHun 1,1 U, /3, He
OOIMKHO npeBbiwaTh 2500 MKB npu yacToTe HacTporikn nameputensHon uenm (500 + 50) k.

6.11 Tpe6oBaHUs K INEKTPOMarHUTHOM COBMeCTUMOCTU

TpeboBaHUst K aNeKTPOMarHUTHOM COBMECTMMOCTM NPEAbABIIATCS K BbIKIOYaTENAM, UMEIOLLIMM 3IIEKTPOH-
Hbl€ KOMMOHEHTbI, BO3AEVCTBUE MOMEX Ha KOTOPbIE MOXET NMPUBECTU K HEMPaBUITbHOMY (OYHKLIMOHMPOBaHWMIO. KOH-
KpeTHble TpeboBaHUS AOIMKHbI ObITb YKa3aHbl B TEXHUYECKUX YCITOBUSIX.

6.12 Tpeb6oBaHUA K KOHCTPYKLUN

6.12.1 Obwue TpeboBaHust

6.12.1.1 KoHTaKTHble 3a>kMMbl BbIBOAOB BbIKITHOHATENSA A0MKHBLI COOTBETCTBOBATL TpeboBaHmam MOCT 10434,
MOCT 21242 TOCT 24753.
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6.12.1.2 BeikntouaTens (MOnoc BolkNovaTens) OMKEH MMETb KOHTaKTHYH NNOLLaaKy Ars NOACOeAMHEHMS
3a3eMnSALLErO NPOBOAHUKA 1 3a3eMITSOLLIMIA 3axkuM (3axkMbl) Mo FTOCT 21130 n MTOCT 12.2.007.3 ¢ ykaszaHuem
3HaKa 3a3eMIIeHUS.

6.12.1.3 MeTannuyeckue 4acTtu, NoABepratoLLmMecs BO3OENCTBUIO KTMMATUYECKMX (DaKTOPOB BHELLIHEN Cpe-
Obl, TPY HEO6XOAMMOCTM AOIMKHBI UMETb 3aLLUTHBIE MOKPLITUS C y4eTOM ycroBuin akcnyaTtaumm no FOCT 15150
1 cpoka cny6bl nsgenusi.

6.12.1.4 BbikntovaTerb (MoMoc BbIKoYaTens) A0MKEH UMETb yKa3aTerlb BKITFOUYEHHOIO M OTKITHOUYEHHOIo
NOMNOXEHUN, BbINONMHEHHBIN B cootBeTcTBMM ¢ TOCT 12.3.007.3.

6.12.1.5 B BbIkrtovaTensax OMmkHbI ObITb yCTaHOBIEHbLI CHETHYMKN YMCNa cpabaTbiBaHW.

6.12.1.6 Bblkntoyatenu 4omkHbl UMETb KOMMYTUPYIOLLIME KOHTaKTbI 45151 BHELLHUX BCNOMOraTerbHbIX Lenemn
B KONMYECTBE He MeHee 12, yCTaHOBMEHHbIE B MeCTax, AOCTYMNHbIX ANd OCMOTpa Y pEMOHTA.

Ymncro KOMMYTUPYIOLLIMX KOHTAKTOB A1 BHELLIHUX Lienew, B TOM YMCIe 3aMbIKatoLLMX, pasMbIKatoLLnX v
nepeknioYaoLLmnX, JOIMKHO ObITh YKka3aHo B TY U B 3KCNNyaTaLMOHHbIX JOKYMEHTaxX N3roToBUTENS.

6.12.1.7 KoHCTpyKUus BblkovaTenen knumatndecknx ncnonHeHun XJ1 n YXI gormkHa B 4ONOMAHEHNE K
TpeboBaHMAM HACTOSILLErO CTaHAapTa COOTBETCTBOBATL TpeboBaHuam MTOCT 17412.

6.12.1.8 BHyTpeHHVe anemeHTbl BblKItovaTernen kateropum pasmeLlenns 1 (Msonsauum, MexaHuambl, anekT-
pyyecKMe YCTPOWCTBA M AP.) AOIMKHbI ObITh 3aLLMLLEHBI OT NONagaHus B HUX aTMOC(EPHbIX OCaJKOB.

6.12.1.9 BolkntodaTenu kateropum pasmeLLeHns 1 unu 2, umetomne BHyTpeHHUE N30MNALMOHHBIE MONOCTH,
He 3aMnoJSIHEHHbIE MOCTOSIHHO N30NALMOHHOM XXUOKOCTBIO UMK CKaTbIM ra3oM, A0IPKHbI UMETb YCTPOWCTBa (Hanpu-
Mep BEHTUMSLMOHHOE, HarpeBaTenbHOE UM OCYLLUMTENBHOE) A8 UCKMOYEHUs KoHAeH caL MM Bnaru (npy koneba-
HUSAX TEMMEePaTYpPbl OKPYXKaKOLLEro BO3yxa), KOTOpast MOXET BbI3BaTb NEPEKPLITUS U30MALUN.

6.12.1.10 BbikntouaTtenu, TpebytoLime NpuMeHeHUs NOAorpeBa Npy NOHMKEHHbIX TEMIMepaTypax OKpyKaro-
LLiero Bo3ayxa, AOSMKHbI UMETb NoAorpeBaTerbHble YCTPOMCTBA — OOHO- UMM MHOTOCTYNeHYaTble U cpeacTsa Ang
WX PYYHOrO MIM aBTOMAaTUYECKOTO BKITHOYEHUS] U OTKIOYEHMS. TemnepaTtypa OKpyXatoLLEero BO3ayxa, Mpy KOTOPOM
BKITHOYAIOT 3TW YCTPONCTBA (CTyNeHN), 4OMKHa ObITb yKa3aHa U3rotToBUTENEM B SKCNNyaTaUMOHHbIX AOKYMEHTaXx.

6.12.1.11 Pe3epByaphbl BbIKITO4aTENEN M NPUBOOOB CO CXaTbIM ra30M JOIMKHbI COOTBETCTBOBATL TpeboBa-
Huam Mpaeun MNocroptexHaasopa [1].

6.12.2 TpeboBaHWsI K ra30BbIM BbIKIHOHATENAM

6.12.2.1 TpeboBaHus K xapakTepUCTMKaM U Ka4eCTBY ra3oB, UCMONb3yeMbIX NS BbIKMo4aTenemn, ycraHas-
nueatoTcs B TY U 9KCnnyaTaLunoHHbIX JOKYMEHTaX U3roTOBUTENS.

6.12.2.2 B ra3oBbIX BbIKIIOMaTENAX TOYKA POChl ANS arerasa unn cMecu rasos npu gasreHnn 3anofiHeHns
n Temnepartype 20 °C B Te4eHne BCero cpoka akcnnyaTtaumm AormkHa 6biTb He Bbilwe MUHyc 5 °C. Ecnn namepeHus
NPOBOAAT NPV APYrvX OaBMEHMAX U TEMNepaTypax, To AOImKHa OblTe NpoBeAeHa HEOOXOAMMAas KOPPEKLUS.

6.12.2.3 Ma30Bble BbIKMOYaTENW OMKHbI UMETb YCTPOMUCTBA ANS KOHTPONS AaBeHUd ra3a, NpMBeAEHHOro K
HopMarbHbIM aTMocdepHbIM yerosusm (TemnepaTtypa nntoc 20 °C, aasneHune 101,3 klMa). YcTponcTBo OMKHO
UMETb BCMOMOraTerbHble KOHTaKTbl, NPeAHa3HaYeHHbIe Ans Nogavv npeaynpeamTenbHOro curHana npy CHke-
HUW AaBNeHWs 00 AaBMEeHNsl CUrHanmM3auum BCneacTBme YTEUKM rasa, a Takke Ans 6riokMpoBKU BbiKNoYaTens npm
CHWXEHWW JaBreHuns 0o Aasnenus 6noknposku. B TY unu/v B akcnnyaTaumoHHbIX AOKYMEHTaXxX JOJKHbI ObITb
yKasaHbl cnefyoLine 3HayeHus npnBeLeHHOro AaBrneHnsa rasa:

- HOPMUPOBAHHOE AAaBIEHUS 3aNONHEHNS;

- AaBneHue cpabaTtbiBaHMS KOHTAKTOB NpeaynpeanTeNnbHON CUrHanM3aumm yTedku rasa (ra3oBor cMecu);

- faBreHne BNoKMPOBKM BbIKIHOYaTENS.

6.12.2.4 [1ns ra3oBbIX BbIKSHOYaTESNEN N3rOTOBUTENb AOSMKEH YKa3aTb A0MNYCTMMOE 3Ha4YeHne pacxoia Ha
yTeykm Q, rasa unu rasoBov cmecu. JTO 3HaYeHUe He JOIMKHO npesbiwaTth 1 % B rof OT KONM4ecTBa rasa B
BbIKIOYaTEnNe.

6.12.3 TpeboBaHNA K BaKyyMHbIM BbIKITHOYaTENSM

6.12.3.1 B BakyyMHbIX BbIKINtOHaTENSIX FePMETUYHOCTb AyroracuTenbHbIX KaMep U HeobxoaMmoe AaBneHve
OCTaTOYHbIX ra30B B HUX OOMMKHbI 06eCcnevMBaTbCA KOHCTPYKUMEN U TEXHOITOTMEN U3TOTOBIEHNS, B pesyrnbraTte
Yyero AOCTUraeTCsl COXpaHeHUe 3NeKTPUIECKON NPOYHOCTU MEXAY PA30OMKHYTbIMU KOHTaKTaMu B TeYeHMe BCero
CpoKa Cry»0bl 1 He TpebyeTcs NOCTOSTHHOrO aBTOMaTUYECKOTO KOHTPOIS BaKyyMma.

6.12.3.2 3Ha4yeHMs OCTaTOYHOrO AaBMNEHWs ra30B B BaKyyMHbIX AYroracUTENbHbIX KaMepax OOMKHbI ObITh
yKa3saHbl B TEXHUYECKMX JOKYMeHTax. HopMrpoBaHHOe 3HaveHue cpoka cry6bl— no 6.13.3.

6.12.4 TpeboBaHUA k BO3AQYLLUHLIM BbIKIO4aTENSAM

BosayLuHble BbiknovaTeny A0MKHbI COAepXaTb CneayoLLme YyCTponcTea:

a) MaHOMETP, MOKa3bIBaOLLIMI AaBIiEHME BO3yXa B pe3epByape BbIKovaTens (nomca, ariemMmeHTa nomnto-
ca);
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6) pene MMHUManbLHOro AaBNEeHUs NN SNIEKTPOKOHTAKTHLI MaHOMETP ( 0AMH Unn, ecnn TpebyeTcs, ABa) ¢
KOHTakTamm, obecrneyvmBaoLuMmn Nogady CMrHana O CHKEHUM AaBIeHNs HUXKe JOMYyCTMMOro, a Takke paspbiB
COOTBETCTBYIOLLMX LieNen ynpaBneHnst; Mpy Harnu4um B BbIKINoYaTene 3f1eKTPOKOHTAKTHOrO MaHOMETpa MaHOMETP
Mo nepeyncrieHnto a) He TpebyeTcs;

B) 3aMOpPHbIN BEHTUIb, yCTaHABMNMBaEMbI Ha OOLLLEM BO34yXOMNPOBOAE BbIKIHoYaTerns (nomntoca);

r) obpaTHbIN KrnanaH, NpensTCTBYIOLLMI BbIXOAY CKaTOro BO3ayxa U3 pesepayapa (Mnv pesepeyapoB) BbIk-
noyaTens npy NOHWXEeHN OaBMeHUsi B NOABOASILLIEM BO34yX0ONpoBoae (Maructpanu);

A) UNsTP ANA OYUCTKU NOCTYNarLLEero B BblKMoYaTernb BO3AyXa;

€) ykasaTernb JeCTBUSA BEHTUNALMK (NPU ee Hannyum); Npyv NpUMEHEHNN TarnbKoBbIX Apoccenem NPOAYBKN
Harnuume ykasaTerns AeNCTBMS BEHTUNALMN HE00SA3aTENBHO;

) YCTPOMCTBO 41151 CrMBa BOAbl U3 HUXKHEN YacTu pesepByapa (pe3epByapoB) 1 BbiNycka Bo3ayxa.

6.12.5 TpeboBaHMs K MacnsiHbIM BbIKIOHaTENSIM

6.12.5.1 [ins 3anonHeHnsa MacnsiHbIX BbIKIKOYaTenen cnegyeT npUMeHsaTb TpaHchopMaTopHOe Macno rno
MOCT 982 nnn FTOCT 10121. TpeboBaHUSA K 3rIEKTPUYECKON MPOYHOCTM Macra, a Takke BO3MOXXHOCTb MPUMEHEHMS
OpYyrMx Macen AOIMKHbI ObITb YCTAHOBIEHbI B 3KCMITyaTaLMOHHbIX AOKYMEHTaxX U3roTOBUTENS.

6.12.5.2 MacnsHble BblKMnoYaTeny A0MKHbI UMETb yKasaTernb YPOBHS Macna, yCTpOoMCcTBa AN 3arvBKU U
cnvBa macna.

6.12.5.3 JonycTMMble yTe4kn Macna, a Takke ONyCTUMOE CHKEHWE AaBMNeHus ra3a B repmMeTu3npoBaH-
HOW KOHCTPYKUMUW C ra3om nof AaBneHneM B 00beme, Haxo4sLWeMCs Hag BEPXHUM YPOBHEM Macria, JOJIKHbI
ObITb YKa3aHbl B 3KCMyaTauMOHHbIX JOKYMEHTaX.

6.12.6 TpeboBaHUA k NpMBOAAM

6.12.6.1 KoHCTpyKumMs npuBoaa AormkHa obecneymBaTh BbIMOSTHEHWE BbIKITHOYATENEM OnepaLii BKITIOYEHS
1 OTKITHOYEHMS 1 LIMKIMOB onepaumii no curHany AUCTaHLUMOHHOTO YNpaBneHust, a Takke BO3MOXHOCTb «MECTHOIO»
OTKIHOYEHUS MyTEM PYYHOIO BO34ENCTBUSA Ha ANIEMEHT MeXaHM3Ma NpMBOAaA (3aLLLESIKy, KHOMKY, KrianaH v np.).

6.12.6.2 MNpuBoabl BbikNovaTenen HoMmHanbHbIM HanpsbkeHnem 330 kB n Bbille JOMKHbI UMETh ABa
3MeKTpoMarHMTa OTKIOYEHWS.

6.12.6.3 KoHcTpyKumsi nprBogoB B YacTu obecneveHns nogayv aBapuinHoro curHarna npu oTKIYeHUN BbiK-
noYaTens ot 3aLWuThl, a Takke BO3MOXXHOCTW YCTaHOBKM MeXaHU4eCcknx 6rok-3aMKoB Ansi OCyLLeCTBNeHnst Grioku-
POBKU C MPUBOAaMU pasbeamHUTENeNn 1 BIIOKMPOBKM OT MHOTOKPATHBIX MOBTOPHBIX BKITOYEHWIA U OTKIOYEHWI NPU
nogaHHOM KOMaHAE Ha BKIMOYEHME N OTKIIOYEHNE OT BCTPOEHHbIX B MPUBO YCTPOMCTB PerenHom 3awmTbl 4OMKHA
cooTBeTCcTBOBaTh TpeboBaHuam FOCT 12.2.007.3.

6.12.6.4 B KOHCTPYKLMM NPY>XUHHBIX MPUBOAOB JOMKHbI ObITb MPEayCMOTPEHbI YCTPONCTBA, obecneynsaro-
wme:

- aBTOMaTUYECKMIA 3aBOZ BKIMOYAOLLMX MPY>KUH HEMNOCPEACTBEHHO MOCHE BKMOYEHMS BbIKMOYaTens Ans
BO3MOXHOCTU ocyLecTBneHus AllB;

- BrIOKMPOBKY ABWXEHWS KOHTAKTOB BbIKIHOYaTENS U3 OTKITFOYEHHONO NOJIOXKEHWS MPY HEMONHOCTHIO 3aBeAeH-
HbIX BKMOYAKOLLUX NPY>KUHAX.

6.12.6.5 B KOHCTpYKUMM r'MapaBniMyecknx NPUBOLAOR AOMMKHbI ObITb MPegyCMOTPEHbI creaytowme yCTpom-
cTBa:

- pesepByap ¢ paboyen XXUOKOCTbIO;

- MaHOMETP, NoKa3bIBaLWUA AaBMeHne B rMapocucTemMe npuBoga ¢ NHEBMaTUYECKUM HAKOMUTENEM SHep-
rmu;

- UIHAMKaTOP, NOKa3bIBaOLLMI COCTOSIHUE NPYXXMH NPMBOAA C NPYXNHHBIM HAKONUTENEM SHEPTUY;

- YCTpONCTBa aBTOMaTM4ECKOro nogaemkaHus paboyero aBneHus B ruapocncteme 1 6riokMpoBkM KOMaHg
Ha BKITHOYEHWNE U OTKITOYEHME BbIKITHOYaTENS C CUrHaANM3aumMen O CHKEHUN MMapaBINYeCcKoro AaBrieHNst HKE
O0nyCTUMOTO;

- CHETUUK cpabaTbiBaHWI Hacoca, NoAAEePKUBAaIOLLIEro AaBleHWe B rIMOPOCUCTEME;

- MEXaHNYECKUI yKka3aTenb MOS0XKEHNS UCMOSTHATENBHOIO OpraHa npresoaa.

6.12.6.6 B KOHCTPYKLMN NMHEBMATUYECKNX MPUBOAOB AOMKHBI BbITb MPegyCMOTPEHbI creytoLme ycTpom-
cTBa:

- pesepByap cxaToro Bosgyxa oobeMom, obecrneynsaroLLM BbINONHEHWNE BbIKITHOYaTENEM HOPMUPOBAHHBLIX
LMKIOB onepauui;

- MaHOMETp, MOKa3bIBaKLMI AaBEHME CKAaTOro BO34yxa B pe3epByape;

- YCTPOMCTBO, NOAaloLLEE CUrHAN O CHKEHUW AaBMEeHNs U KoMaHay Ha 6roknpoBKy paboTbl BbikItoYaTens
(c npegBapuTenbHBIM NPUHYANUTENBHBIM OTKITIOYEHNEM UK Be3 Hero) Npu NageHny AaBneHns B NPUBOOE HXKE
O0nyCTUMOrO;
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- 3aNOpPHbIN BEHTWIb, yCTAaHABNMBAEMBIN Ha BO30yXOMNPOBOAE, MUTAlOLLEM pe3epByap NpuBOaAa;

- pynbTPp AN OYNCTKM MOCTYMAIOLLIErO B pe3epByap BO34yXa;

- YCTPOWCTBA 4151 CIMBa BOAbI U BbIMyCKa CXXaToro Bo3ayxa u3 pesepByapa np1Meoja.

6.12.7 NpuymeHeHWe aneKTpoOMarHUTHbIX pacuenuTenen

6.12.7.1 MNMpurBoap! BbIKItOYaTeNemn, MUMeoLLmMe NCNOMHEHME CO BCTPOEHHBIMW pacuenuTensamm, JOSMPKHbI J0-
nyckaTb YCTAHOBKY HE MEHEe MATK pacLenuTenen OTKIMHYEHNS, @ UMEHHO:

- OAHOTO MMHMMArIbHOTO pacuUenuTens HanpsKeHUsi C BblAEPXKKOW BPEMEHU;

- HE MeHee YeTbipex MakcumarbHbIX pacuenuTenen Toka 6e3 BblAepKkn BPEMEHU;

- pacuenuTenen B pasfiniHbiX COMETaHMAX U3 YKa3aHHbIX BbiLLe.

Mo cornmacoBaHuio C 3aKa34yMKOM MOTyT U3roTaBnMBaTLCSA MPUBOALI C APYrMMU BapyaHTaMm pacuenutenem
(Hanpumep ¢ MakcumarbHbIM pacLenuTenem Toka, NUTarLwuMcs OT TpaHcopmaTopa ToKa B CXeMe C AeLUyHTU-
poBaHMeEM), a TaKke NpUBOAbI, 4OMYyCKaloLLue BCTpanBaHe MeHee NATY pacuenutenen OTKIHYEHS!.

MpuHATBIE ANSt NPUBOAOB KabKO0ro TUMa BbIKMOYATENA BApUaHTbl COMETaHWN pacueniTenein A0MKHbI yKasbl-
BaTbCs B TY M 3KCNyaTauMOHHbIX JOKYMEHTaX.

6.12.7.2 MMHMManbHbI pacuennTenb HanpsKeHUs, BCTPOEHHbIN B MPUBOA BhIKIKOYaTENS, JOIDKEH UMETb
crnenyroLLme XapaKTepUCTUKU:

a) HOMVHambHOE HaMNPSKEHNE — OJIHO 3 HOMUHAIBHbIX HAMPSHKEHUN U, ,,, NEPEMEHHOTO TOKa, yKa3aH-
HbIX B Tabnuue 1;

0) pacuenuTene JormkeH 0bs3aTenbHO cpabaTbiBaTbh, €CNM HAMPSXKEHUE Ha ero 3aXKnMax CHU3NNOCh 0
35 % oT U, ,om AaXe Npy MeASIeHHOM 1 MOCTENEHHOM CHIKEHUN HanpsiKeHus;

B) pacuenuTernb He AoMmkeH cpabaTbiBaTh, €CNN HanpsxeHne Ha ero 3axvmax 6onee 70 % ot U, ou-

BkritoueHue BbIktoHaTens 4OMKHO ObITb BO3MOXHO NP 3HAYEHNSAX HANPSPKEHUS Ha BbIBOAAX pacuenuTens,
PaBHbIX UITN MPEBbILIALWMX 85 % €ero HOMMHaNBHOrO HaNpsXKeHus. BknoyeHne BbIKMYaTeNs AOMKHO ObiTh
HEBO3MOXHbIM MPW HAaNPs>KEHUW Ha BbiBoAaXx HUXe 35 % HOMMHANBHOTO HAaNPSHXKEHUSI MUTaHNS.

6.12.7.3 Ha makcumarnbHOM pacuenutere Toka JOImKeH ObITb ykasdaH ero HOMUHanbHbIV TOK 1 NpeAerbHble
3HaYeHUs ToKa A1 pa3fINYHbIX YyCTaBOK.

PacuenvTtens gormkeH Bcerga cpabatbiBaTe Npy Toke, paBHOM unm 6onee 110 % Toka ycTaBku, 1 HUKoraa
He JormkeH cpabaTbiBaTh Npu Toke, MeHbLueM 90 % Toka yCcTaBKu.

[ns MakcumarnbHOro pacuenuTens Toka ¢ 3aB1CMMOW BbIAEPXKKON BpeMEHW BpeMsi cpabaTtbiBaHWs cnegyeT
N3MepsTb OT MOMEHTA AOCTMKEHNS TOKa cpabaTbiBaHWsl 4O MOMEHTa, MPU KOTOPOM pacLenuTenb NpMBOAUT B
OeNCTBUE pacLennsiioLLIMi MeEXaHU3M BbikItoyaTenst. IarotoBuTenb AOMmKeH NpMBECTU B TY 1 aKCMTyaTaumMOHHbIX
OOKyMeHTax Tabnvubl Unv KpuBble, NOKa3blBalOLMe 3aBUCUMOCTb BpeMeHn cpabaTbiBaHMs OT TOKa B obractu
MeXay ABONHBLIM U LUECTUKPATHBIM 3HAaYEHUSIMU TOKa cpabaTbiBaHmsi C UCMOMb3yeMbIMU AOMyCkamn. OTu Tabnuubl
UM KpMBble 006A3aTeNbHbI ANS KpalHNX 3HAYEHWI YCTABOK TOKA U KpaHUX 3HaYEHWUI BbIAEPXKN BPEMEHM.

Ecnu Tok B rmaBHOM Lenu NagaeT HUXKe 3aaHHOro 3Ha4YeHNs1 40 NCTEYEHWSI BDEMEHU BblAEPXKKM MaKCK-
MasibHOro pacLenuTerns Toka, TO pacuenuTenb JOMKeH BEPHYTLCS B UCXOAHOE MOSOXKEHNE, He 3aBepLUMB onepa-
LMIO OTKITHOYEHNS.

6.13 TpeboBaHUA K HAAEXKHOCTU

6.13.1 3HaueHMe pecypca BbIKIo4aTerns No MexaHU4YeCckon CTOMKOCTU A0 CPeAHEero peMoHTa — B COOTBET-
cTBUM € 6.4.13.

6.13.2 Pecypc BblknoyaTens no KOMMYTaLMOHHOM CTOMKOCTU A0 CpeqHEro peMoHTa — B COOTBETCTBUM
c 6.6.4.

6.13.3 Cpok cnyx06bl BblkrnovaTerns 4o cnucaHus — He MmeHee 30 neT.

6.14 KomnnekTHOCTb

6.14.1 KoMnneKkTHOCTb NOCTaBKW YCTaHaBNUBAIOT MO COrnaLleHnio Mexay NoCTaBLLUMKOM U 3aKa3ymkom. B
KOMMJIEKT MOCTaBKM, MOMUMO BbIKITHOYATESS, MOTYT BXOOUTb:

- NpuBoa U (UNn) pacnpeaenuTernbHbIv LKkag — B 3aBUCUMOCTU OT TUMA BbIKITOYaTens;

- KOMMMEKT 3anacHbIX YacTen 1 npuHagnexHocTen (3UIM) oagnHOYHBIR;

- komnnekT 3UMM rpynnosow;

- koMnnekT 3UIM peMOHTHBIN;

- 6annoHbI C ra3om 411 3arnofTHEHUS BbIKIIoYaTeNs;

- ra3oTexHorormyeckoe obopyaoBaHue.

6.14.2 K koMnnekTy BbIKNtoYaTenst Umn K KOMNIEKTY OTAEMNbHO NOCTaBISEMOro NpMBoAa OOJKHbI ObIThb
MPUIoXeHbI 3KCNnyaTaunoHHbIe AOKYMeHTbI B cootBeTcTBUM ¢ TOCT 2.601, 3T0:

- PYKOBOACTBO MO 3KchyaTaumy;
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- (hopmMynsip Unv Nacnopr;

- BegomocTb 3UI1 B BuAe oTAeNbHOro JOKYMEHTa UK Kak COCTaBHas YacTb nacrnopTa unu chopmyrnsipa.

MacnopT cocyaa, paboTatoLLero nog AaBneHneM, NpukiiaabiBatoT B COOTBETCTBUM € TpeboBaHusimu Npaswun
locroptexHaasopa [1].

6.15 MapkupoBkKa

6.15.1 Kaxkgbiin BbikntovaTernb (Npy 0QHOMOMOCHOM UCMOSIHEHMM — KaXkObIV MOSIKOC BbIKIOYaTeNs, a
€CN NOJSIC COCTOUT U3 ABYX 1 Bonee arieMeHTOB — KaXKAbIl S7IEMEHT) LOIMKEH MMETb Tabnuuky (Tabnunykun) no
MOCT 12969 n TOCT 12971, Ha KOTOPOW AOIMKHbI ObITb YKa3aHbI:

a) TOBapHbIV 3HaK UMM HAaMMEHOBaHWE NPEANPUATUS-M3rOTOBUTENNS;

0) HaMmeHoBaHVe n3genus («BobiknoyaTtenby);

B) TVN BbIKITKOYaTENsi B COOTBETCTBUM C 5.3;

r) o603HauYeHne KNMmMaTU4eckoro UCMosTHEHMS U KaTeropun pasmellerns no FOCT 15150;

4) NOPSIAKOBbIN HOMEP MO CUCTEME HYMEpPaLMM NPeanpUsTUS-N3roToBUTENS;

€) HOMMHanNbHOE HanpsPKeHWE B KUITOBOSLTAX;

X) HOMVHanbHbIN TOK B amnepax;

1) HOMWHAarnbHbIV TOK OTKITIOYEHUS B KUloamnepax;

K) HOMVMHanbHOE AaBIiEHNE CXKaToro Bo3ayxa B Meranackansx (M psaoM B ckobkax — B Knnorpamm-cunax
Ha KBagpaTHbIA CaHTUMETP) — ANS BO34YLUHbIX BbIKIKOYATENEN U BbIKIHOYaTENen ¢ NHEBMATUYECKMU NPUBO-
aamu;

n) gaBrieHve 3anorHeHns ra3a B Meranackarnsx (U psgom B CKoOkax — B KMIIOrpaMM-Curax Ha KBagpaTHbin
caHtTumeTp) npu 20 °C — anisi ra3oBbIX BbIKOYaTeNen;

M) Macca BbIKIo4aTens B Kunorpammax;

H) 0603Ha4YeHne HacTosILLEero ctangapTa unun TY;

n) 4aTa U3rotoBneHus (rog BbiMycka) BbIKIHOYaTernsl.

6.15.2 YacTu BbiktouaTenen, TpaHCNnopTUpyeMbIX B pa3obpaHHOM BUAE, AOIMKHbI MUMETb MapKUPOBKY, 00-
nervatoLLyto COOPKy BbIKITFOYaTENEN Ha MECTE MOHTaxa.

6.15.3 Bblkntouarenu, umeroLme BCTPOEHHbI NPUBOA, A0MKHbLI UMETb AOMOSTHUTENbHYI0 TabnnyKy ¢ AaH-
HbIMW 3TOro NPMBOAA, Ha KOTOPOW AOJPKHbI ObITb YKa3aHb:

a) pog, ToKka U HOMVHarbHOE HanpshKeHne 3aNeMeHTOB NpUBOAA B BOMNbTaXx;

0) HOMWHanNbHOE JaBneHne Bo3dyxa B Meranackansx (M psgom B ckobkax — B KMOrpaMmm-curiax Ha kBag-
paTHBbIN CAHTUMETP) — A1 MTHEBMATUYECKMX NPUBOAOB;

B) YCNOBHble 0603Ha4YeHMs BCTPOEHHbIX pacuenutenen (Mpu nx Hanm4mm) u ux AManasoH yCTaBOK TOKa U
BbIJEP>KKM BPEMEHM.

Honyckaetcsi faHHble BCTPOEHHOIO NPUBOAA yKa3biBaTh B Tabnmyke BbIKoYaTens.

6.15.4 Kaxxgbll KOHCTPYKTMBHO CaMOCTOSTENbHbIA NPUBOA A0IMKEH MMETb Tabnumuky no FTOCT 12969 u
FOCT 12971, Ha KOTOPOW OOIMKHbLI ObITh YKa3aHbI:

a) TOBapHbIV 3HaK UM HAaMMEHOBaHWE NPEANPUATUSI-M3rOTOBUTENNS;

0) HaumeHoBaHwe nsgenusa («MNpreBoagy);

B) TMN NpUBOAA B COOTBETCTBUM 5.3 1 BapMaHT €ro MCNOMHEHWS MO NPUMEHSEMOCTM A1 BbIKIloHaTenen;

r) o603Ha4YeHne KNMmMaTU4eCcKkoro UCMoSTHEHMS U KaTeropun pasmellerns no FOCT 15150;

0) NOPSIAKOBBIN HOMEP MO CUCTEME HYMEpPaLMW NPeanpUsTUS-M3roToBUTENS;

€) pog ToKa 1 HOMUHArbHOE HanpsPKeHVE 3rIEMEHTOB NPMBOAA B BOMNbTaXx;

X) HOMVHanbHOE AaBrneHne Bo3ayxa B Meranackansx (M psgaomM B cKobkax — B KAITOrpaMM-Cunax Ha Ksag-
paTHbIN CAHTUMETP) — A1 THEBMATUYECKMX NPUBOAOB;

1) yCrnoBHble 0003Ha4YeHNs BCTPOEHHbIX pacLenuTenein (Mpy nx Hanu4nm) n Nx guanasoHbl yCTaBOK TOKa U
BbIJEP>KKMN BPEMEHM;

K) JaTa u3rotoBneHus (rof Bbinycka) npMeoga.

6.15.5 O6MOTKM aNeMEHTOB NPVBOAOB AOIMKHbI UMETb TabNMYKM MW SPIbIKK, HA KOTOPbIX AOMKHbI ObIThb
yKa3aHbl:

a) Ha3HayeHne OOMOTKU Unn ee YCNoBHOE 0003HaYeHNE;

0) Mapka npoBoAa;

B) AvamMeTp NpoBoAa B MUIIIIMMETPAX;

) YACMO BUTKOB;

[) conpoTuBIieHne (Npu NOCTOSAHHOM Toke) B oMax npu nntoc 20 °C (conpoTuBneHne TOKOBbIX 0OMOTOK
3MNEeKTPOMarHNTOB JOMYCKAETCH HE yKa3blBaTb).
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6.15.6 BoikntoyaTenu, uMetoLLme BCTPOEHHbIE TPAHCHOPMATOPbI TOKa, A0MKHbI UMETb TabnnyKy ¢ AaHHBIMM
3TuX TpaHcdopmaTopoB Toka no FOCT 7746.

6.15.7 Cnocob HaHeceHWs1 MapKMpOBKM Ha Tabrnykax AosmkeH obecnevmBaTb ACHOCTb HAAMMCEN B TEHEHME
BCEro BpeMeHW aKCnyaTaumm BelkniovaTens.

6.15.8 Cocyabl Ans oxatoro Bo3gyxa (rasa) 4OmkHbl UMEeTb MapKMPOBKY M CONPOBOAUTENbHbLIE TEXHUYEC-
Kne OOKYMEHTbI B COOTBETCTBUM C [paBunamu MocroptexHaasopa [1].

6.15.9 MapkupoBka TpaHcnopTHov Tapbl — no FOCT 14192.

6.16 YnakoBka

6.16.1 BbikntoyaTtenu nnu nx 4actu (Npu TpaHCnopTUPOBaHMU BbiKNoYaTenemn B YaCcTUYHO pasobpaHHOM
BMAE) AOIMKHBI ObITb YNakoBaHbI 419 TPAHCMOPTUPOBaHMS B MITOTHbIE U peLuetyaTble Awmku no FOCT 10198 unun
FOCT 2991 vnu B crneuunanbHyto Tapy.

YnakoBKka BblKntoyaTenen n nx Yactem ormkHa UCKNioYaTs BO3SMOXHOCTb X MEXaHUYECKUX NOBPEXAEHUN,
a Takke obecneymBaTh 3aUTY U3ONSALMOHHBIX HaCcTeN U3 OPraHUYECKNX MaTepurarnos OT BO3OENCTBUS OKpYXKato-
LLiel cpedbl B MPOLIECCe TPaHCNopTUPOBaHKS.

6.16.2 Bce HeokpalleHHble MeETanMYeckne YacTu BbIKIKoYaTerns (BKIoYasi 3anacHble YacTu), NOABEPXKEH-
Hble BO3AENCTBMIO BHELLHEN cpeabl NPY TPAHCMIOPTUPOBAHUN 1 XPaHEHWUU, AOIKHbLI OblTh 3aKOHCEPBUPOBAHbI C
MOMOLLbIO 3aLLUTHBIX CMA30K Ny ApYrMM HaaexXHbIM cnocobom. [lencTeme KoHcepBaLmm AOMKHO BbITb paccun-
TaHO Ha CpOK:

- He MeHee OBYX NeT — AJ15 BbIKMoYaTenew;

- He MeHee Tpex neT — ANd 3anacHbIX YacTen.

6.16.3 YacTu BbikniovaTens, npegcrasnsowme coborn rpoMosgkme MeTannmyeckue KOHCTPyKUum (Hanpu-
Mep pe3epByapbl BO34YLLUHbIX BbIKMOYaTeNen, pambl U p.), AONYCKAETCS HE YNakoBbIBaThb (OrpaHN4MBaThCs, Npu
HeoOXoAMMOCTU, YCTAHOBKOW 3arfyLUeK) Uiy NPUMEHATb 719 HUX YAaCTUYHYHO YIaKOBKY.

6.16.4 [lonyckaeTcst TpaHCNOPTUPOBaHWE BbIKINoYaTeNen Unu nx Yacter B npeaenax O4Horo HaceneHHoro
NyHKTa Unu mexay 6nmnskopacnonoxeHHbIMU HaceneHHbIMN MyHKTaMu 6e3 ynakoBKU U B YNPOLLEHHOW (BpeMeEH-
HOW) ynakoBKe, 3alluMLiaowen oT aTMOCGEPHbIX OCaAKOB, NPY YCIOBUW NPUHATUS Mep, NPeAOXPaHALNX OT
NOBPEXOEHWN BbIKIHOYaTENb U €ro YNakoBKY; NEPEBO3KY, a TAKKe NOrpy3Ky U pasrpy3ky TPaHCMOPTHOro CpeacTea
noA OTKPbITbIM HEOOM crneayeT BbINOMHATL B TEHEHUE CBETION0 BPEMEHN CYTOK.

6.16.5 Npu TpaHCNopTMPOBaHUN B TPAHCMNOPTHLIX KOHTEMHEPaX BbIKIOYaTENV U ux Yactu 6e3 nHamBmay-
arnbHOW YMaKOBKU JOMKHbI ObITb HAAEXKHO 3aKpeneHbl U MpeoXpaHeHbl OT MEXaHUYECKMNX MOBPEXOEHUNA.

7 TpeboBaHus 6e30NacCHOCTM U OXpaHbl OKpyXawlLen cpeabl (3IKONMOrM4YHOCTH)

7.1 TpeboBaHuss 6€30MacHOCTM K KOHCTPYKLMM BbIKITFoUaTerns ormkHbl cootBeTcTBoBaTh OCT 12.2.007.3.

7.2 Ha HapyXHbIX MeTannMuecknx 4acTtax BelkrnoyaTens (kpome apMaTypbl U30SIATOPOB U KOHTAKTHbIX Yac-
Ten), HaXOAALMXCS BO BpeMs paboThbl BblKNoYaTeNa NOA BbICOKMM HanpshkeHueM, AOMKHbI ObITb NpegocTepe-
ratoLime Haanucu Unn 3Hakun, HaHeCEHHbIE Ha KOXYXe, 3aKpblBatoLLLEM rpynny aetanemn, unm (Npu oTcyTcTBUn
KOXKyXa) Ha OAHOW UM HECKOIbKMX AeTarnsix 13 rpynnbl MeTanIM4eckn CBA3aHHbIX Mexay cobon getanen.

[ns BbikntovaTenen Ha HoMUHarnbHoe HanpskeHne 35 KB 1 BhiLLe, a Takke A5 BbIKIioYaTeien Ha Hanpshxe-
Hue MeHee 35 kB, npegHa3Ha4YeHHbIX 4118 yCTaHOBKM Ha BblkaTHOM YacTu KPY, TpeboBaHNSA HAaCcTOSILLEro NyHKTa
He 0bs13aTernbHbI.

7.3 CTeneHb 3alunThl LWKacoB NPUBOAOB U LLIKAOB yNpaBrieHnsa oT CONPUKOCHOBEHUSA C HaxoaALLMMNCA
noA HanpsiKeHNneM YacTsMy NN NPUBNUKEHNS K HUM, OT COMPUKOCHOBEHNS C ABWXKYLLUMUCS YacTAMU, Haxoas-
LMMUCS BHYTPUM 060M0YKK, OT NonagaHus BHYTPb TBEPAbIX MOCTOPOHHUX TEM, a Takke OT NonagaHus Bogpl no
OCT 14254 gormkHa 6bITb Yka3zaHa B TY 1 SKCnnyaTaumMoOHHbIX JOKYMEHTax.

7.4 T'a300TBOAbI, BbIXIOMHbLIE 1 MPEAOXPaHUTESNbHBIE YCTPOCTBA BhIKIOUaTenen 40MKHbI ObITb pacronoxe-
Hbl TaK, YTOObI BbIBPOC XMAKOCTU UK ra3a Obin HanpaeneH B CTOPOHY OT MECTA, e MOXET HaXoAUTbLCHA 00CyXu-
BatoLLmii nepcoHan. Npy HeoBXO0AMMOCTN U3FOTOBUTENb AOMKEH YKa3blBaTb rpaHuLbl IPOCTPaAHCTBA, BHYTPU KOTO-
pOro He AOMKHbI HAXOAUTLCA YacTU NOA HanpsXKeHWeM Unu 3a3eMIeHHbIe YacTu.

7.5 B BbIKto4aTeNsAx No BO3MOXHOCTU CNeayeT NPUMEHATL MaTepurarbl, OrpaHUYMBatoLLME pacnpocTpaHe-
HWe NriaMeHu B CIy4ae ero nosiBrieHns B pesynbsraTte oTkasa, nepekpbiTus, Npobos nnu Apyrnx aBapuiHbIX No-
BPEXOEHWI BbIKIOYaTenNs.

7.6 Mepbl oxpaHbl OKpyXatoLLen cpebl Mpy MOHTaKe U AKCrryaTaumm BelkntovaTenen ycraHasnmeatot B TY
W NpUBOAAT B SKCNITyaTaUMOHHbIX JOKYMEHTaX.
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8 NpaBuna npuemMku

8.1 O6Lwue TpeboBaHUSA K NpaBUIlaM NPUEMKHU

8.1.1 BobIkntouaTenu noasepraroTcs IPeAnpUSTMEM-U3roToBUTENEM NPUEMOCOaTOuHbIM, KBaITMGOUKALIMOHHBIM,
nepuogn4ecknmM 1 TUMOBbLIM UCMLITAHUSAM.

B npouecce pa3paboTku BbIkNoyaTensa v Ans peLleHnst Bonpoca o LenecoodpasHoCT NOCTaHOBKU BbIKIHO-
yareren Ha NPoM3BOACTBO NPOBOAST NPUEMOYHbIE UCTIbITAHMS OMbITHBIX 0OpPa3LoB.

8.1.2 B 3aBMCUMOCTM OT BUOOB UCMNbITAHUI, NPOBEPSEMbIX NAapaMeTPOB MU OT KOHCTPYKLIMW BbIKNOYaTenNs
00beKkTaMy CNbITaHUM MOTYT ObITh: BbIKMOYaTENb (BCE TPW NOStoca), MOJSIHOC BhIKIMoYaTeNs, AyroracuTebHbIN
MOZYNb UMW OTAENbHbIN €ro paspblB, OTAENbHbIE COOPOYHbIE eAMHULbI. OBBEKT UCMbITAHWUI yKa3blBaloT B NPO-
rpamme 1 npoTokorne ucnbitaHuin. O6pasLibl 06 BEKTOB AN KBanMUKaLMOHHBIX, NEPUOANYECKUX N TUMOBBLIX UCTbI-
TaHWIA JOIMKHbI ObITb OTOOPaHbLI U3 YMCTa U3AENUIA, MPOLLEALLMX NPUEMOCAATOYHbIE UCTIbITAHWS, UK (AN YacTen
BbIKMNtoYaTensi) IpoBEPKY U NPUEMKY TEXHUYECKOrO KOHTPOS.

[onyckaeTcst oTAenbHbIM BUAAM UCTbITAHUIA MOABEPraTh pasHble 3K3eMMisipbl 00pa3uoB (MapannesnbHble
ncnblTaHns).

Ecnun 06beKkToM UCTbITaHWI SBIISIETCA YacTb BbIKItoYaTenst (Mosikoc, arieMeHT, Moay b, pa3pbiB, COOpoYHast
eanHuua), PyHKLUMOHAarbHO CBA3aHHas C ApYrMMuy YacTsiMu, TO B NPOrpaMme M NPOTOKOS1E UCTbITaHUIA LOMKHbI
ObITb YKa3aHbl MEPbI, KOTOPbIE NPUHATLI AN BOCNPOU3BeAEHUS (MMUTUPOBAHUS) BIUAHWUSA OPYrMX YacTen Ha uc-
NbITyemyto, NMM60o A0IMKHO BbITb 060CHOBAHO, YTO MPU NPOBEAEHHOM MCMbITAHUM HE obrerdyaeTcsa paboTta Yactu no
CpaBHEHMIO C YCNOBUAMU ee paboTbl B NONMHOCTLIO COBpaHHOM BbIKIHOUaTene.

8.1.3 Ecnu kBanmdmKaLMOoHHbLIM UM NEPUOANYECKUM UCTILITaHUSIM NOABEPIHYT BbIKIloYaTeNb, NPeACcTaBIis-
toLLMI cOBOM OAHO 13 TUMOUCTNONHEHNIA CEPUN BbIKIKOYaTENen C OAHUM MOLYNEM UIU C HECKONbKUMK NOCnefoBa-
TernbHO COeAMHEHHBIMU MOAYNAMMW, TO AONYCKAETCs ApYrMe TUMOUCMONHEHUS BbIKIIOUaTenen 3Tomn cepum UChbI-
TbIBaTb HE B MONTHOM 06beMe, pacnpoCTpaHUB Ha HUX pe3yrikTaTbl UCTbITaHWIA NEPBOrO TUMOUCMONHEHMS. [onyc-
TMMOCTb MCMbITaHWUI HE B NOSTHOM 00beMe AomKHa ObITb 000CHOBaHa.

8.1.4 Ecnv kBannukaunoHHBIM Ui NEPUOLUHECKMM UCTIBITAaHNAM NOABEPTHYT BbIKIHOYaTEMb, ABMASHOLNA-
CS OAHMM U3 TUMOUCTNONHEHWI CEPUM BbIKITOYaTENen, MMEoLLNX YacTb NPaKTUYECKM OANHAKOBbIX KOHCTPYKTUB-
HbIX 3NIEMEHTOB, TO APYrne BbIKIoYaTenu 3To cepum MoryT He NoABepraTbCs OTAENbHBIM BUAAM YKa3aHHbIX
UCTMbITAHUI C pacnpoCTpaHeHeM Ha 3TU BUAbl pe3ynbTaToB UCTbITAHUIA, NPOBEAEHHbIX Ha NEPBOM BhIKIOUaTene.

[onycTMMOCTb NCMbITaHWIN HE B NONHOM 06beMe AoSmkHa BbiTb 060CHOBaHa.

8.1.5 Ecnu gns ynpaBneHus gaHHbIM BbIKIO4aTeneM npeayCMOTPEHbI pa3Hble TUMbl MPUBOAOR, TO KBaNu-
PUKaLIMOHHBIM UMK NEPUOANYECKUM UCTIBITAHMSIM B NMOMHOM 06beMe OH MOXET NOABepraThCst TONbLKO C OAHUM U3
HUX. O6beM UCMLITaHUI C APYTMMU TUNAMU NPUBOAOB MOXET ObITb COKpAaLLEH MO COrnacoBaHWIo C NoTpebutenem.

8.1.6 B 3aBUCUMOCTN OT KOHCTPYKTUBHBIX 0COOEHHOCTEN BbIKMOYATENS JOMNYCKaeTCs:

- NPOBOAUTL UCMbITaHWS 6e3 YCTaHOBKM OTAENbHBIX COOPOUHBLIX EOUHNLL UK AeTanew;

- MPUMEHSATL BO BPEMSI UCTIbITAHWIA MHBEHTaPHbIE COOPOYHbIE eAUHULILI U AeTanu;

- BBOOUTb OTAENbHbIE YTOUHEHUS B NporpamMmy NpoBeAeHUS UCTIbITaHUN.

B npoTokonax ncnbitaHuiA Uy B nporpammMe NpoBeaeHNs UCMbITaHWIM LOIMKHO ObITb 060CHOBAHO, YTO cae-
NaHHble U3MEHEHMS B UCTIBITYEMOM 0bpa3sLie He BNUSIOT Ha pe3ynbTaThbl UCNbITAaHUA UN He obnervatoT YyCnoBui
NpoBeaeHNs UCMbITaHNIA.

8.1.7 JonyckaeTcsa XxapakTepUCTMKN KOMMMEKTYIOLLMX U3OENUI, YKa3aHHbIE B X CONPOBOAUTENBHbIX JOKY-
MeHTax (Hanpumep ConpoTUBEHNE OBMOTOK 3NEKTPOMarHUTOB, EMKOCTb LLUYHTUPYIOLLIMX KOHOEHCATOPOB, 3reKT-
PUYECKYHO MPOYHOCTb N30ALMM BBOAOB U T. .), MOBTOPHO HE NPOBEPSAThL, @ 3aHOCUTb MX B MACMNOpPT BbIKIHoYaTens
WK B MPOTOKOS UCMbITAHUI MO AaHHBIM YKa3aHHbIX TEXHUYECKUX JOKYMEHTOB.

8.1.8 Bbinyck BbIKSto4aTENern OCyLLECTBNSAETCS HA OCHOBAHUM MNOJTOXUTENBbHBIX pe3yrkTaToB KBanudurkaum-
OHHbIX (41151 BHOBb OCBOEHHbIX BbIKMoyaTenemn), nepnoanyeckmx 1 npuemMocaaToyHbIX UCTbITaHUN.

8.1.9 NpoTokKorbl unn nHdopmaumo 00 UCNbITaHNUSIX CNeayeT NPeabaBnsaTb NOTpedbuTento no ero Tpeboea-
HUO.

8.2 NMpuemocpaToyHble UCNbITaHUA

8.2.1 BoikntovaTenu npegbsaBsitoT K NPUEMKE NOLUTYYHO W NoABEPratoT NPOBEPKE CrTOLLUHLIM KOHTPOSIEM.

8.2.2 VcnblTaHusa cnegyeT NpoBOAMTL MO NporpaMMme, BKMoYatoLLern B cebs cneaytoLlme Buabl UCMbITaHUN
N NPOBEPOK U YKa3aHUs 0 NOcrneaoBaTeNbHOCTU UX NPOBEAEHNS:

a) NpoBepKy Ha cooTBeTCTBME TpeboBaHNSAM COOPOYHOro YepTexa — B cooTBeTcTBMM € 9.1.1;

0) NpoBepKy XapakTepUCTMK paboTbl MEXaHU3Ma BbiKNoyaTens (MpuBoaa) U UCMbITaHUE Ha UCMIPaBHOCTb €ro
aencTemsi — B cooTBeTCTBMM € 9.2.1.1, nepeymncneHms a)u 6);

B) NPOBEPKY repMETUYHOCTU, ECNK YKa3aHO B NporpaMmme, — B COOTBETCTBUM € 9.2.1.1, nepeuncneHme x);
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r) MCNbITaHNE N30MNALUN HAaNPsSHXKEHMEM NMPOMBbILLITEHHON YacToTbl — B cooTBeTCcTBUM € 9.3.1 — 9.3.3;

[) UaMepeHue aneKTpMYeCcKoro CoNnpoTUBIEHUS FMTABHOMW LIEeNU UM ero y4acTKOB AN BbiKMovaTenem c
1,0, £6300 A — B cooTBeTCTBUN C 9.4.2;

€) NpoBepPKY KOMMMEKTHOCTU, MapKUPOBKM, KOHCEPBALIMM U YNAKOBKU COrNacHo TpeboBaHNSIM KOHCTPYKTOP-
CKMUX JOKYMEHTOB — B COOTBETCTBUMN C 6.14 — 6.16.

8.3 KBanudumkaumoHHble UcnbiTaHUsA

8.3.1 KeanudukaLnoHHbIe UCMbITaHWUS crieayeT NPOBOAUTbL NOCHE OCBOEHWS TEXHOMNOMMM NpoM3BoaCTBa
BbIKMoYaTens (npy 3anycke B CEPUMHOE NPOM3BOACTBO).

8.3.2 KeanuukaumoHHbIe UCMbITaHWUs NPOBOAAT NO NporpaMme, BKIOYaloLLEen crieqyoLme Buapl Ucnbita-
HWI 1 NPOBEPOK:

a) MpoBepKy Ha COOTBETCTBUE TpeboBaHNsIM COOPOYHOrO YepTexa — B cooTBeTCcTBMM € 9.1;

0) cnblTaHNst HA MEXaHU4YeCKyo paboTocnOCOOHOCTL — B COOTBETCTBUM C 9.2;

B) UCMbITAHNE 3NIEKTPUHECKON MPOYHOCTM U30NALUN — B COOTBETCTBUM C 9.3;

r) ucnblTaHWe Ha HarpeB — B COOTBETCTBUU C 9.4;

4) UCMbITaHWe Ha CTOMKOCTb MPU CKBO3HbIX TOKaX KOPOTKOrO 3aMblKaHWsS — B COOTBETCTBUM C 9.5;

€) NCMbITaHNSA Ha KOMMYTAaLMOHHYHO CMOCOBHOCTb NPY TOKaxX KOPOTKOro 3aMblKaHUS 1 B YCIOBUSIX paccorna-
coBaHus ¢pa3 — B COOTBETCTBUM C 9.6;

X) UCMbITAHNSA Ha KOMMYTALMOHHYK CMOCOBHOCTb MPY OTKITIOYEHUN U BKIOYEHUM EMKOCTHBIX TOKOB
HeHarpyXeHHbIX BO34YLUHbIX NIMHWUIA 1 6aTapen KoHOeHCAaTOpOB — B COOTBETCTBUM € 9.7;

1) UCTbITaHUS! HA KOMMYTALMOHHYK CMOCOOHOCTL MPW OTKIMKOYEHUU Y BKIHOYEHUN LUYHTUPYIOLLENO peaKkTo-
pa — B cooTBEeTCTBUU C 9.8;

K) UCMbITaHUSA Ha pagnonoMexmn — B COOTBETCTBUM C 9.9;

1) UCNbITaHWS Ha SMNEKTPOMAarHUTHY0 COBMECTUMOCTb (METOAMKA UCTbITAHWUI HACTOSALLUM CTaHAapTOM He
HOpMUpYyeTCS);

M) MCMbITaHUSI HA CTOVKOCTb K BO3AENCTBUIO KITMMATUYECKNX (haKTOpOB BHELLHEW Cpeabl — B COOTBETCTBUM
¢ 9.10.

VcnbiTaHns no nepevmcneHnto X) B YacTu batapen KOHOEHCATOPOB, a Takke Mo NepedncreHnsam u), K), 1)
NPOBOASAT, ECINN COOTBETCTBYIOLLME TPEOOBaHUS BKIHOYEHbBI B TEXHNYECKUE YCITOBUSA HA KOHKPETHbIE M3OeNus.

8.3.3 [lonyckaeTcsa pacnpocTpaHaTb Ha AaHHbIN TUMN BbIKINoYaTENs NONOXUTENbHbIE pe3ynbTaThbl KBanugu-
KaUMOHHbIX MCMbITaHUIA aHaNOMYHbIX KOHCTPYKTOPCKUX UMM TEXHONOMMYECKUX PELLIEHWI NI MaTepuarnos, NpoBe-
AEHHbIX Ha ApYrnx n3genusix.

8.3.4 [lonyckaeTcs 3acunTbIBaThb UCMNbITaHUS!, MPOBEAEHHbIE Ha OMbITHOM ObpasLe, B Ka4ecTBe kBanuduka-
LIMOHHbBIX UCMbITAHWI, ecriv cobntoaeHbl crneaytoLLme ycroBus:

- OMbITHbIN 0Bpa3seL, Bbin M3roTOBMEH NO TEXHOMNOrMKU, NPEeSYCMOTPEHHON AN CEPUNHOIO NPOU3BOLACTBA;

- KOMUCCUEN NO NPUEMKE OMNbITHO-KOHCTPYKTOpCcKor paboTel (OKP) He Bbiny AaHbl pekomeHgaumm no gopa-
D0TKe KOHCTPYKLMK, TPpEDBYIoLLIME NPOBEAEHUS AONONHUTENBHBIX UCMbITAHWUIA.

Ecnun 31 ycrnosus He cobntogeHs! 1 UCNbITaHUS OMNbITHOFO 06pa3aua He MOryT ObITb 3a4TEHbI MOMHOCTLIO, TO
[JonyckaeTca Npy COOTBETCTBYHOLLLEM TEXHUYECKOM 060CHOBAHMU 3aCUUTLIBATb OTAENbHbIE BUAbI UCMbITAHWUI, Ha
pesynsrarax KOTopbIX HECOOMNIOAEHNE YKa3aHHbIX YCITOBUM HE OTPaXXaeTcsl.

8.4 lNMepuoaunyeckne ucnbiTaHUA

8.4.1 MNepuoguyeckne ncnbITaHna cneayeT NPOBOAUTb, Kak MPaBuno, B 06 beme KBannukaLMoHHbIX UCTbI-
TaHui. O6bem NeprogNIECKMX UCTIbITAHUI MOXET ObITb COKpaLLEH MO COrfacoBaHuWIo C NoTpebutenem.

8.4.2 MNepuoamnyeckue ncnbitaHns no 8.3.2, nepeyvmncrieHns a) — r), IpoBOAAT He pexe 0OOHOro pa3a B NATb
net; no 8.3.2, nepeuyncrnieHns o) — M), — He pexe opHoro pasa B 10 neT. WcnbiTaHusi BbIKIKOYaTenenm ¢
10> 10000 A no 8.3.2, nepeuuncrnieHue r), NpoBoadAT He pexe ogHoro pasa B 10 ner.

8.4.3 Ecnu B npouecce nepuognveckmx UChbITaHU NonyyYeHbl HeygOBNETBOPUTENbHbIE pe3yrnbTaTthl, TO
pa3pabaTbiBalOTCS U BHEAPSOTCA MEPONPUSITUS, UCKITIOYatoLLME NX MOBTOPEHME.

Mocne BHeApeHUs 3TUX MePONPUATUA NPOBOAAT NOBTOPHbLIE UCMbITAHWS MO TEM MyHKTaM NPorpaMmsbl, No
KOTOpPbIM BbInn MONyYeHbl HEYOOBNETBOPUTENBHBIE PE3YNBTaThl, a Takke Te MPOBEAEHHbIE paHee UCTbITaHKS, Ha
pe3ynsrarbl KOTOPbIX MOFYT NMOBMUSATL BHECEHHbIE U3MEHEHMS. Pe3yrnbTaThl MOBTOPHbLIX UCMbITAHUIA SBMSIKOTCS OKOH-
yaTenbHbIMM.

8.4.4 Tepurognueckme ncnbiTaHus OMyCcKaeTcs He NPOBOANTb, ECMW AOKYMEHTANbHO NOATBEPXKAEHO OT-
CcyTCTBME peknamauuin o6 oTkasax BblKouyaTenem B akcnnyaTtaLmm, CBA3aHHbIX ¢ AedekTaMmm KOHCTPYKLUN Unn
W3roTOBIEHUS, a TaKKe B TEX CIy4asix, Korga NpoM3BOACTBO aTTECTOBaHO MO CUCTEME KavyecTBa B COOTBETCTBUM C
MOCT P NCO 9001.
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8.5 TunoBble ucnbITaHUA

8.5.1 Tunosble ncnbITaHUSA NPOBOASAT NPU N3MEHEHWUN KOHCTPYKLIMK, MPUMEHSIEMbIX MaTepuanos Ui TEXHO-
110rMn MPOU3BOACTBA, a TakkKe TEXHNYECKMX NapaMeTPOoB BblKIroyaTenen.

8.5.2 HeobxogumocTb NpoBeaeHWs TUMOBLIX UCTMbITaHWA U X 06 beM NPY M3MEHEHUN KOHCTPYKLUMK, MpUMe-
HSieMbIX MaTepuanos, TEXHONOMMM NPOU3BOACTBA UMW TEXHNYECKUX MapaMeTPOB onpeaensieT M3rotoBuTerns (pas-
paboTuMK).

B 3aBVCUMMOCTM OT XxapakTepa BHOCUMOTO M3MEHEHWS UCTbITaHWAM CriedyeT noaseprath Te UMk MHble 06 beKTbl
13 Yymcna ykasaHHblx B 8.1.2, a Takke oTAenbHble AeTanu n o6pasLibl MaTepuanos.

[Jonyckaetcs pacnpocTpaHsiTe Ha AaHHbIV TN BbIKMNOYaTENS NONOXUTENbHbIE pe3yrnbTaThl TUMOBbLIX UCTbITa-
HWUIM aHaMNOMMYHbIX KOHCTPYKTOPCKMNX MW TEXHOSOMMYECKUX PELLEHNI UM MaTepuanos, NPOBEAEHHbIX Ha APYTnX
n3penusx.

9 Metoabl ucnbiTaHu

9.1 lNpoBepka Ha cOOTBEeTCTBUE TPeOOBaHMAM COOPOYHOro YepTexa

9.1.1 lNMpu npremocoaToOUHbIX UCMbITAHMAX NPOBEPKE NOANEXNUT NPaBUMNBHOCTL BbINOMHEHUS TpeboBaHMi
CBOPOYHOro YepTexa, KOTOPbIEe MOrYT BbITb NPOBEPEHLI BU3YarbHO BHELLHUM OCMOTPOM. [poBepke NoAnexuT:

a) COCTOSIHWNE 3aLLUUTHbBIX NMOKPLITUIA;

6) COCTOsIHME NOBEPXHOCTU HapY>KHbIX N30NALMOHHbLIX YacTew;

B) NPaBUIIbHOCTb 3arofnHEHNst Tabnunyku;

r) NPaBUNBHOCTb MAPKUPOBKM U KNENMEHWS;

[) COOTBETCTBUE YCTAHOBIIEHHOIO BCOMOraTensHOro o06opyaosaHuns TpebosaHnsaM AOKyMEHTaumnm Ha Hero;

€) COOTBETCTBME YCTAHOBIEHHbIX LUYHTUPYIOLLMX PE3NCTOPOB U LLYHTUPYIOLLMX KOHAEHCaTOpoB TpeboBaHu-
SIM JOKYMEHTOB Ha HUX.

9.1.2 lNpu KBanNUMUKaLIMOHHBLIX U NEPUOOUNHECKUX UCTIbITAHUAX AOMOSNTHUTENBHO U3MEPSIOT:

a) rabapuTHble, yCTaHOBOYHbIE U NPUCOEAUHUTENBbHbIE pa3Mepbl — YHUBEPCanbHbIMU U3MEPUTENBHbLIMU
WHCTPYMEHTaMM Unu LwabrnoHamu;

0) Maccy BblknovaTeNsa — Ha Becax obLLEero NpUMEHEHUS U NPY>KUHHBIM AUHAMOMETPOM.

[JonyckaeTcsa onpeaensaTb Maccy BblkrnoyaTens CyMMUPOBaHUEM MACC OTAENbHbIX ANIEMEHTOB 1 COOPOY-
HbIX €ANHUL,

9.2 UcnbiTaHMA Ha MeXaHM4YeCKyo paboTOCNOCOOHOCTL

9.2.1 O6wme nonoxeHus

9.2.1.1 B 06beM MCNbITaHWUN Ha MEXaHN4YeCKyto paboToCNOCOBHOCTL BXOOAT:

a) NpoBepka XxapakTepuUCTUK paboTbl MeXaHM3Ma BbIKNoYaTens — B COOTBETCTBUM € 9.2.2;

0) ncnbiTaHMe Ha UCNPaBHOCTb AENCTBUSA MEXaHU3Ma BbIKITHOYaTeNs — B COOTBETCTBUM € 9.2.3;

B) UCTMbITaHME Ha pecypc No MeXaHUYEeCKON CTOMKOCTU — B COOTBETCTBUM € 9.2.4;

r) UcnblTaHMe Ha ONepupoBaHKe B YCIOBUSX rofornega — B COOTBETCTBUM € 9.2.5;

A) ucnbiTaHWe Ha paboToCcnocoBHOCTL NP COBMECTHOM AENCTBUM TSXXEHUS MPOBOAOB 1 BETPOBOW Harpy3s-
KU — B cooTBeTCTBMU C 9.2.6;

€) UCNbITaHWe Ha CTONKOCTb K BO3AENCTBUI0 MEXaHNYECKUX (hakTOPOB BHELLHEN cpebl— B COOTBETCTBUM
c 9.2.7;

X) UCMbITAHUS Ha FrEPMETUYHOCTb ra30BblX, BaKyyMHbIX U BO3AYLLHbIX BbIKIHOYaTENen — B COOTBETCTBUM
c 9.2.38.

9.2.1.2 MNpu UcnbITaHUN Ha MEXaHUYECKY0 paboTOCNOCOBHOCTL BbIKIHOYaTESNb (MK ero YacTb — cM. 8.1.2)
OOIDKeH ObITb YCTAHOBIEH Ha CBOEM UMW Ha crieumansHON (MIHBEHTapHON) paMe, Ninn Ha APYroM XXeCTKOM OCHOBa-
HWU; NPY 3TOM CMOCO6 KpenneHusl, B3anMHOe pacronoXeHne 1 KnHeMaTuyeckas CBs3b BbIkntodaTens (Mnm ero
YacTu) C NPUBOOOM AOMKHbI COOTBETCTBOBATL MOHTaXXHOMY YepPTEXY U (MNnn) HCTPYKUMK n3rotoButens. bydepsl,
npegHasHayveHHble Ans 3anorHEeHUs XXUOKOCTbIO, OMKHbI ObITb 3aMNOMHEHbI €10 40 YCTaHOBEHHOIo ypoBHS. Mac-
NSAHbIE BbIKNOYaTENM JOMKHbI ObiTh 3aNOMHEHbI COOTBETCTBYHOLLMM Macrnom. [a3oBble BbliKAYaTenu A0MmKHbI
ObITb 3aMnorHeHbI ra3oM 0 AaBneHUs 3anorHeHWs; BO3AyLLIHbIE — BO34yXOM B COOTBETCTBUM € Tabnuuen 16.

9.2.2 MNpoBepka xapakTepucTuUk paboTbl MexaHU3Ma BhIKNKYaTens

9.2.2.1 KnpoBepsieMbIM XxapakTepuctukam paboTbl MexaHu3ma Bbiknoyatens (9.2.1.1, nepevucnexue a),
B 3aBMCUMOCTM OT OCOBEHHOCTEN KOHCTPYKLMW BbIKINOYATENSA OTHOCAT: COOCTBEHHbIE BPEMEHA BKIMIOYEHUS U OT-
KIHOYEHUS; CKOPOCTU BKIMIOYEHNS U OTKIMIOYEHWNST; X0, KOHTAKTOB; KOHTAKTHbIE AaBNEHUS; HUXKHUN U BEPXHUN Npe-
Oenbl HAaNPSKEHWS Ha 3axKumax Lenen ynpasneHnst; HXKHUIA 1 BEPXHWUIA Npeaenbl HavanbHOro AaBneHus; yeunusa
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(cTaTnyeckue MOMEHTbI) MPYXKMH MPU BKITHOYEHMM U OTKITKOYEHWU; ANEKTPUYECKOE CONPOTUBIEHME 1 TOK NOTpebne-
HWUS 3NEKTPOMarH1TOB YNpaBrieHusl; pacxogbl Bo3ayxa (rasa) Ha onepauum n gp.

MNepeyeHb xapakTepuUCTUK, NPOBEPAEMbIX MPY NMPUEMOCAATOYHbIX, KBaNMMUKaLMOHHBIX, MEPUOANYECKMX U
TUMOBbIX UCTIbITAHUSIX AAHHOTO BbIKMOYaTENSs!, U COOTBETCTBYIOLLYHO METOAUKY YCTaHaBMNMBaET U3roToBUTENb (pas-
paboTuKK) BbIKITFOUATENS Y BHOCUT B MPOrpaMmy 1 NPOTOKOJT UCTMbITAHWIA.

9.2.2.2 NpoBepKy COOBCTBEHHbIX BPEMEH OTKMIOYEHUS 1 BKITHOUYEHUS, BECKOHTaKTHOM Nay3bl, KoopaMHaLum
MOMEHTOB pa3MbIKaHUS 1 3aMblKaHWs MMaBHbIX, AyroracuUTerbHbIX 1 OPYTMX KOHTAKTOB 4OMYCKaeTCs NPOBOAUTD,
Hanpumep, ocumnnorpadoom, ANEKTPOCEKYHAOMEPOM MMM aHanM3aTopoOM XapakTePUCTUK BbIKIoYaTens.

MpoBepky cOBCTBEHHBIX BpEMEH OTKIMIOYEHNS U BKNIOYEHUSA MPOBOAAT NPY HOMUHANbHOM HaMNPsPKEHUN Ha
3aKMMax Sr1eKTpOMarHnTa, HOMMHaNbLHOM 4aBNEHUN N HOPMUPOBAHHOM YCUITUKM (MOMEHTE) NPYXXNH — B 3aBUCK-
MOCTM OT TMNa NpMBOAA, a Takke (B Criydae COOTBETCTBYHLLEro yka3aHusi B porpaMme UCnbITaHu) — npu
HOPMMPOBAHHbBIX HYXKHUX Y BEPXHUX Npeferiax yka3aHHbIX hakTopoB.

9.2.2.3 lNpoBepKy CKOPOCTEN BKIMHOYEHNS U OTKIFOUEHNS NPOBOAAT NPY HOMUHAMNBHOM HaMNPSPKEHWUUN Ha 3aXn-
Max Lienew ynpaereHusi, HOMMHarbHOM AaBrEHUN 1 HOPMUPOBAHHOM yCUImM (MOMEHTE) NPYXKMH — B 3aBUCUMO-
CTM OT TUMNa NPUBOAA, a Takke (B Clly4ae COOTBETCTBYHOLLENO yKasaHWs B NporpaMmMe UCMbITaHW) — Npu HOPMI-
POBaHHbIX H/XHUX U BEPXHUX Npeaenax ykasaHHbIX (aKTopoB.

9.2.2.4 poBepKy KOHTAKTHOrO AaBMEeHUS (HaXxXaTusl) pasMbIKaeMbIX KOHTAKTOB, a TaKKe CKONb3SALLNX Hepas-
MbIKaeMbIX KOHTAKTOB NPOBOAAT NGO KOCBEHHO — U3MEPEHNEM YCUMUIA KOHTAKTHBIX NPYXXMH UNW onpeaeneHnem
CWINbl BbITAMMBaHUA NOABWYKHOIO KOHTaKTa, NMB0 HenocpeaCcTBEHHO U3MEPEHMEM YCUIUSI OTTAMMBAHUSA NOABUKHON
YacTu KOHTaKTa AMHaMOMETPOM B MOMEHT MOTEPU KOHTaKTa.

9.2.2.5 OnpegeneHe MUHUMarnbHOro HanpsXxeHs cpabaTbiBaHWUA BKITHOYAIOLLIMX 1 OTKITHOYAOLLMX YCTPOWCTB
NPOBOAST C MOMOLLILIO psiga nocrneaoBaTenbHbix onepauuni O (Mnv B) npu CHMXeHWUW HanpshXXKeHns Ha 3axkumax
Lenewn ynpaBneHnst CTyneHaMmn, HaumHas OT HDKHEro npeaerna HanpshkKeHnst 40 MUHUMarbHOMo 3Ha4YeHus, Npu
KOTOpPOM eLLe obecrneymBaeTcs BbINOMHEHNE COOTBETCTBYHOLLIEN ONepaLyi.

[nsa Bo3ayLUHbIX BbIKMOYaTENEN U (UNn) NHEBMaTUYECKUX U MTHEBMOTMAPaBINYECKNX NPUBOAOB onpeae-
NeHne MUHMMAarbHOIO HanpsKeHUs MPOBOASIT NPY BEPXHEM NMpeaene HadarbHOro AaBreHust.

9.2.2.6 OnpegeneHne MMHMMarnbHOro AaBneHnsi cpadaTbiBaHWs BO34YLLIHOMO BbIKMoYaTens 1 (Mnn) nHeB-
MaTU4eCcKoro NpmMeoaa NPoOBOAAT NyTEM BbINONTHEHWS NPY HOMUHANBHOM HaNPSXKeHUU Ha 3axKuMaXx Lienen ynpas-
NeHVst psaga nocriefoBaTesibHbIX onepaLmii NPU CHKEHUN OAaBNEHUS CTYNEHSIMU, HAYMHAs C HUXKHEro npeaena
HayarnbHOro AaBneH1s 4O MUHUMArIbHOIo 3Ha4YeHWs1, NP KOTOPOM eLLie obecnevmBaeTCs BbINONTHEHNE COOTBET-
CTBYHOLLMX Orepauui.

9.2.2.7 OnpegeneHne MUMHUMAIbHOIO HaTSXXEHUS NPYXUH (YCUNns, CTaTU4eCcKkoro MOMeHTa, Xxoaa cxatus
WINW pacTshKeHUs, yra 3akpyumBaHus) NPY>XKMHHOTO NpuBoAa NPoBOAAT NyTEM BbINOSTHEHUS psida nocneaoBarterib-
HbIX OrnepaLmi BKIOYEHNS MPU YMEHbLLIEHUWN HATSDKEHUS NPYXXUH CTYMNEHSIMU, BNOTb 40 MUHMMarbHOro 3Have-
HWs1, NPY KOTOPOM elLLie obecrnevmBaeTcs BbINONIHEHME COOTBETCTBYIOLLEN onepaumn. HeobxoanmocTts onpeaene-
HWS AaHHOTO NapameTpa ykasbiBatoT B TY.

9.2.2.8 [poBepKy aneKTprUYeCcKoro conpoTMBEHNss 0OMOTOK 3NIEKTPOMarH1TOB ynpaBneHus NpoBoadaT ny-
TEM U3MEHEHWNSI €r0 MOCTOM MOCTOSIHHOIO TOKa, MPUCOeAUHSAEMbIM K BbIBOAAM OOMOTKUN U €€ CEKLIA, Unn apy-
MM MeTod0M.

9.2.2.9Mposepky Toka NoTpebrieHns Lenen ynpasneHns NpoBoaaT nyTeM 3anncuy (ocumunnorpadmpoBaHus)
TOKa, NPOTEKAILLLEro Yepes BXOAHbIE 3aXXMMbI Lleny yrpaBreHnsi Npy BbINONTHEHWMM onepauumii B unu O, npy Homu-
HanNbHOM HanpsXXeHUU Ha 3aXknmax Lenn ynpasneHus BelkoyaTens (NpMeoaa), a Ans Bo3AyLUHbIX BblKoyaTe-
newn 1 NHeBMAaTUYECKUX NPUBOLOB — NPY HOMUHAIbHOM AaBNEHUN.,

3a 3HaueHune Toka NoTpebrneHns NPUHNMALOT:

a) 4nsi NPUBOAOB, UCTMOSb3YIOLLMX SHEPTUIO MOCTOSIHHOIO TOKAa, — MaKCUMarnbHOe 3HaveHue TOKa;

0) 4N NpUBOAOB, NCMOSb3YOLLMX SHEPTUIO MEPEMEHHOMO TOKa, — MakCUMarbHO eNCTBYOLLEE 3HaYeHne,
onpegensieMoe kak HambonbLuee cpefHeapudMeTNnYeckoe 4eNCTBYOLLNX 3HAYEHMI ABYX COCEAHUX NOnyrnepuo-
[0B C HaMbOMNbLUMMM aMNNIUTy4aMu TOKa.

ViamepeHue Toka B anieMeHTax NpMBoAoB (HanpumMep B 06MOTKax anekTpomMarHMToB) MPOBOAAT NO METOAMKE
M3roToBUTENS.

9.2.2.10 NpoBepky pacxofa Bo3ayxa Ha ornepauuto (Mny LMK onepaumin) BO34yLHOro BbIKNoYaTens unm
NHEBMaTMYECKOro NpMBOAA BbIKMNOYAaTENs ApYroro Buaa NpoBoAAT NyTeM onpeaeneHnst nageHus gasneHus («copo-
ca») B pe3epByape BbIKIouaTens nnu npMBoga npu BoIMOSTHEHUM COOTBETCTBYOLWMX onepauui (O, B) unu
umkna O — BO npu cneaylowmx ycnoBusx:

- NPV 3aKPbITOM BEHTUIE NUTAIOLLEN MarncTpany;

- NPV HOMUHAMNBHOM HanNPsPKEHUN Ha 3aXKMMaXx SNEeKTPOMarH1Ta;
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- PU HOMMHANBHOM HavanbHOM AaBMeHUM B pe3epByape (a Npy Neproanyeckyix v TUMOBbLIX UCTbITaHUSIX —
Takke Npu HKHEM 1 BEPXHEM Npeaerax).

MageHvie gaBneHUst onpedensioT No MaHOMETPY, NoKasaHue KoToporo cHumatoT Yyepes (30 + 5) ¢ nocne

BbIMOITHEHUS onepaumm (LVKna).

Pacxop Bo3gyxa V;, NpyBeAeHHbIN K HopMarbHOMY aTMOCepHOMY AaBNEHUIO, ONpeaensoT no opmMyre

V. =V AP

B pes p

©)

rae Vye; — CyMMapHbiii 06bem pesepByapoB (pesepsyapa) U Apyrux MonocTei, NOCTOAHHO C HUMK (C HWM)

CBA3aHHbIX;

AP — napeHue aaBrneHust («copocy);
P,, — HOpMarnbHoe aTMocdepHOe AaBneHne.
AP v P,, OOMXHbI UMETb OOVUHAKOBYIO Pa3MepHOCTb.
9.2.3 UcnbiTaHMe Ha UCNPABHOCTb AENCTBUS MeXaHM3Ma BbIKIlouaTens

9.2.3.1 cnbiTaHus NpoBOAAT B 0ObEME M MPU YCIOBUSIX, YKa3aHHbIX B Tadnuue 16.

Mo OKOHYaHUM NCMbITaHU HEOBXOANMO nyTemM BHELLHEero ocMoTpa y6e,D,VITbCFI B OTCYTCTBUN ME€XaHNYECKNX

NoBpeXOEHNIA.

Tabnwuuya 16 — VcnbiTaHns Ha UCNPaBHOCTb AEUCTBUSA MEXaHM3Ma BbIKnoyaTens

Yucrno v Buabl onepaumn
M UMKITOB

HanpsixeHne Ha 3axunmax
uernewn ynpaeneHus BbIKITO-
YaTens (npusoga)

HayanbHoe un36bITOYHOE

[OaBrieHne cxaToro Bo3gyxa

ONst BO3OYLWHbIX BbIKIOYa-
Tenen

HavanbHoe n3bbITouHoe
[aBrneHne ansa nHeema-
TUYECKMX MPUBOLOB

1 Matb onepaunn B

HwxHui npegen no 6.4.2.1

Bepxnui npegen no 6.4.4

BepxHun npepen
no 6.4.2.2

2 Matb onepauun O

HwxHuin npegen no 6.4.3

Bepxnui npegen no 6.4.4

BepxHun npepen
ans  onepauyun O
(ecnu npusog npowns-
BOAMT 3Ty onepa-
LM0) — CM. NpuMeva-
Hue K 6.4.2.2

3 Natb onepauun O

BepxHui npegen no 6.4.3

HwxHuin npegen angd
onepauuu O no 6.4.4

HwxHuii npegen
ans  onepauyun O
(ecnu npusog npowns-

BOAMT 3Ty onepa-
LM0) — CM. NpuMeva-
Hue K 6.4.2.2
4 TMaTte onepaunn B Bepxhui npegen no 6.4.2.1 HuwxHun npepgen gns HwxHuin npepen
onepauuu B no 6.4.4 no 6.4.2.2

5 Matb yuknos BO (cm. 9.2.3.2)

HomuHanbHoe (cm. Tabnu-
uy 1)

HomwuHaneHoe (cm. Tab-
nuuy 1)

HomuHanbHoe (cwm.
Tabnuuy 1)

6 Mate uuknos O — t;, — B*
(Ans BbIKNOYaTenew, npegHasHa-
YeHHbIx Ans AlB)

HomuHanbHoe (cm. Tabnu-
uy 1)

HomuHanbHoe (cMm. Tab-
nuuy 1)

HomuHanbHoe (cMm.
Tabnuuy 1)

MpumevaHuns

yBenunyeHo go 20.

* NonyckaeTcs npoBeAeHne nenbiTaHusa ¢ 6eCKOHTaKTHOW nay3oi Npyu OTCYTCTBMU NpegHaMepPeHHON BblAepXK-
KN BpEMEHM MeXay OTKMYEeHWEM U nogayert KoMaHObl Ha BKIOYEHVe.
1 Yncno onepaumin nnm LMKNOB, yKa3aHHbIX B KaXXO0W CTPOKe, N0 COrnacoBaHuio ¢ notpebutenem moxeT ObiTb

2 lNpepensl gaBneHnsa gnsg nHeBMaTUYECKUX NPUBOAOB C VIHD,VIBVI}J,yaJ'IbHOVI KOMMpeccopHomn yCTaHOBKOVI n
rmapaBnuYecKknx NpMBOLOB BbIKIOYaTeNnen YKa3blBalOT B TEXHNYECKUX YCITOBUAX.
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9.2.3.2 Npwu ncnbiTaHum no NyHKTy 5 Tabnuupl 16 uuknbl BO BbinonHATCA 6€3 npegHaMepeHHON BbiOEPXKKN
BpeMeHu mexay onepauuamm B n O, Anst 4ero Ha 3aXXuMbl LLENW ynpasreHnsi OTKIYEHNEM NOAAK0T HanpshXXeHue
Yepes KOHTaKTbI FMaBHOW LIenu BbIKIKOYaTENs (AyroracutenbHbIe KOHTaKTbl UMW KOHTaKTbl OTAENUTeNs).

Ecnuv koMMyTUpYHOLLME KOHTaKTbI LIenuU OTKMOYEHUS BbiKNoYaTens (NprBoaa) 3aMblKatoTCsl paHee KOHTakK-
TOB [MaBHOW LIENW, TO B OOHOM U3 MATU LIMKITOB HanpsbkeHne cnegyeT NogaBaTh HE Yepea rMaBHbIe KOHTaKThl, a
HEeMnocpeaCTBEHHO Ha 3aXXMMbl LIenu ynpaBrneHns oTkItoveHnem. lNpr 3Tom JOIMKHO ObITb NPOBEPEHO, YTO NpK
nogaye KOMaHAbl Ha BKITFOYEHWE 1 HANMYMW HAaNpsbKeHWS Ha 3axKumax Lienuy OTKIYEHUS onepawms BKIIOYEHNS
nnbo BOBCE He NpoMcxoamT, MMBO NPOUCXOAUT C HELOXO0A0M A0 MOMOXEHUS, MPU KOTOPOM BO3MOXEH Npobon
MeXay KOHTaKTaMu BbIKNoYaTens ¢ BO3BpaLLleHNeM BbIKINoYaTens nocrne 3Toro B NOSIHOCTLIO OTKMOYEHHOE Nofo-
XeHue.

Ecnu ykazaHHble KOMMYTUPYIOLLME KOHTaKTbl 3aMbIKalOTCH HE paHee KOHTaKTOB NaBHOM Lienu, To Aonycka-
€TCs BO BCEX NATM LMKIax HanpshKeHe nogaBaTth HE Yepes3 KOHTaKTbl FMaBHOM Lenu, a HEMOCPEeACTBEHHO Ha
3aKMMbI LIEMNW OTKITIOYEHUS.

Mpu UcnbiTaHWK BbIKMOYATENEN, UMEIOLLIMX BCTPOEHHYO BrTOKMPOBKY OT MHOMOKPAaTHOrO BKITKOYEHWS!, MPOBO-
04T NpOBEepKY AENCTBUS 3TON BNOKUPOBKM NPOTMB MOBTOPEHMS ONepaLiii BKIOYEHWS 1 OTKIMIOYEHMS BbIKMoyaTe-
ns, Korga kKoMaHaa Ha BKIoYeHWe NpoaorkaeT 0CTaBaTbCsl NOAaHHOW Nocrie aBTOMaTUYECKOro OTKIMHOYEHNS BbIK-
nrovarens.

9.2.3.3 [onyckaeTca ucnbitaHus no Tabnuue 16 coBMmelLaTb NOMHOCTHIO UMM YAaCTUYHO C UCTIBITAHUAMM MO
NpOBEpKe XapaKTepUCTUK paboTbl MeXaHM3Ma BbiKTtodaTens no 9.2.2, ecnv B NpoLECCe CHATUSI XapakTePUCTUK
YCTaHOBMEHO, YTO BbIKIoYaTerNb UCMPaBHO paboTaeT B YCNOBUSX, yKa3aHHbIX B Tabnuue 16.

9.2.3.4 VicnbiTaHWe MacrisiHbIX BbIKMoYaTenemn, He 3anmBaeMbIxX Npyv NPUEMOCAATOYHbIX UCMbITAaHUAX Mac-
oM, AonyckaeTCst NPOBOANUTL NPU HANPSPKEHUAX U JaBNEHUNAX (B MTHEBMATMYECKOM UM MHEBMOrMAPaBINYECKOM
npvBoAe) 6ornee HU3KKMX, YeM yKa3aHo B Tabnuue 16, ecnv npeaBapuTenbHbIMY NCCNEA0BAHNAMN YyCTaHOBIEHA
9KBMBAJIEHTHOCTb TaKMX UCTbITAHWUIN UCMbITAHWUAM 3aMONTHEHHOTO MaCI oM BbIKIHOYaTENS MPY HAMPSPKEHWSAX U OaB-
NeHMsX, yKasaHHbIX B Tabnuue 16.

9.2.3.5 BolkntovaTenu, MetoLLme BCTPOEHHbIE MUHMMATbHbIE pacLenuTeny Hanps>keHs 1 (Mnm) Makcm-
MarbHble pacuenuTenmy Toka, A0MMKHbI JOMNOMHUTENBHO K UCMbITaHUSIM Mo Tabnuue 16 NcnblTbiBaTbCA Ha Ucnpas-
HOCTb AENCTBMS NpY OBYX OTKIMIOYEHUAX, NPOM3BEAEHHBIX C MOMOLLIbIO KaXa0ro U3 pacLenurenen, ¢ npoBepKomn
TpeboBaHWiA, yka3aHHbIX B 6.12.7.21 6.12.7.3.

9.2.4 UcnbiTaHMe Ha pecypc MO MexaHM4YeCKOM CTOMKOCTHU

9.2.4.1 VcnbiTaHWe Ha pecypc No MeEXaHNUYECKON CTOMKOCTM NPOBOAAT B YCNOBUAX, YKa3aHHbIX B 9.2.1.2,
nyTem BbiNonHeHus (6e3 Toka B rMaBHON Lienu BbIKoYaTens) ykasaHHblx B 9.2.4.2 1 9.2.4.3 UMKNOB ¢ nay3amm
MeXay HUMMU.

Ecnu BeikmntoyaTens MMeeT BCTPOEHHbIE pacLienuTenu MakcmManbHoro Toka, To 10 % Bcex onepauuii 4omk-
HO ObITb BLIMOJSTHEHO OT pacLEenuTess C NPoNyCKaHWeM Toka Yepe3 TOKOBEAYLLYHO LieMNb BbIKIIOYaTerns.

9.2.4.2 [Inq BbIknNo4aTeNen HopManbHOro UCNOMNHEHNA N0 4.1.8 YACO BKITHOYEHWUI U OTKITHOMEHUI 3a BECb
06beM rcnbITaHun JormkHO ObiTb No 2000.

Linknbl onepauuin, Ux YUCIo, HaNPSXKEHME Ha 3aXXMMaXx Lienen ynpaeneHns, HavanbHoe JaBrneHne Bo3ayxa
0N BO3AYLIHbIX BblKNoYaTenemn, MHeBMaTUYeCKUX U rmapaBnuyeckmx NpMBoaoB yKkasaHbl B Tabnuue 17. MNnot-
HOCTb rasa B ra3oBblIX BbIKMoYaTeENAX AOMKHA ObITh B AMana3oHe Mexay BEPXHUM U HUXKHUM OONYCTUMbIMA
3HaYEHUAMN.

Tabnuuya 17 — WcnbiTaHne Ha pecypec N0 MEXaHNYeCKoW CTOMKOCTH

HanpspkeHue Ha 3axvmax Lenen Yucno umMKnoB Ans BbikrovaTenen,
Livkn onepavmit ynpaBneH;;H:eH::g;:oe Aas- npegHasHa4YeHHbIX He npeaHasHa-
ons ArB yeHHbIX ansa AlNB
B—t —O0—t, HwkHU npenen 500 500
HomuHanbHoe 500 500
BepxHun npegen 500 500
O—ts5,—BO—t —B—t, HomuHansHoe 250 —
BO—t, HomuHansHoe — 500
MpumedaHune—t — Bpema Mexay onepauusmu, HeobxoamMoe AN OXNaXKAEHUs MEeXaHUYECKUX 1
3MEKTPUYECKUX YCTPONCTB NPUBOAA Y BOCCTAHOBMEHUS HaYambHbIX YCIOBUNA.
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Linknbl BO BbinonHstoTca 6e3 NnpeaHaMepeHHONM BbIAEPXKKN BPEMEHU MeXAY onepaumnsiMmn BKIIOYEHUS
OTKIHOYEHMS.

B TeueHme ncnbiTaHum gonyckaeTcsl cMaska JOCTYMNHbLIX 6e3 pa3dopKn TPYLLMXCS HacTel B COOTBETCTBUM C
WHCTPYKUNAMWN N3rOTOBUTENS, HO HE A0MYCKaeTCHa perynupoBka, 3aMmeHa aeTanen unv apyrov Bua obenyxmea-
HUS.

Mexay rpynnamm LMKITOB BblAEPXKMBAKOTCS MHTEPBaribl, HEOOXoAUMbIE ANsl OXNaXKAEHWUS ANEKTPUYECKMX U
MeXaHU4ecKkux yCTpoNCTB NpuBoaa.

9.2.4.3 [1n4 BbIKNto4aTENEN C NOBbLILLEHHON MEXaHNYECKON CTOMKOCTBIO N0 4.1.8 YMCno BKITIOYEHUN N OT-
KNOYEHMI 3a BECb 00 bEM UCTbITaHU AOIMKHO 6bITb No 10000.

Cepwuito UcrnbITaHUin, yKasaHHyo B Tabnuue 17, NoBTOpsOT NATh pa3. Mexay cepysiMy UCNbITaHUA JonycKa-
eTcsi cMaska U Hebonbluas peryrnmpoBka, NpegycMoTpeHHast TeEXHUYeCKMMU yerioBusiMn. O6beM BhINOSHAEMbIX
paboT fomKeH BbITb yka3aH B NporpaMmMe 1 NPOTOKOME UCMbITaHWUIA.

3ameHa KOHTaKTOB He gonyckaeTca. Mexay cepysiMu UCMbITaHWIA ONpeaensaioT 3Ha4YEeHNS XapakTepUCTUK
BbIKMo4aTens, NpeayCMOTPEHHbIE NPOrpaMmon UCMNbITaHWIA.

9.2.4.4 I'lo OKOHYaHMM UCTIbITaHWS ONPEeaENsItOT 3HAYEHNS] XapaKTEPUCTUK paboThl MeEXaHM3Ma BbIKIo4aTe-
N4, NpeayCMOTPEHHbIX NPOrPaMmon UCNbITaHWIA, NOCE Yero NPOBOAST BbIGOPOUHYHO pa3bopky 1 OCMOTP C LiEeNbLo
0BHapy>KeHMsi BO3MOXHbIX MEXaHUYECKUX NOBPEXOEHWIA.

Bblkntouartens cuMTatoT BblgepKaBLUMM UCTIbITAaHME Ha PECYPC MO MEXaHUYECKOW CTOMKOCTHU, ECIN;

- B rpoLiecce UcnbiTaHUM BbikoYaTenb paboTan ucnpasHo, He BbINO HXM OOHOro OTKasa B BbIMNOMHEHUN
onepauum BKIOYEHWS NI OTKITHOYEHNS;

- 3HaYeHNs1 NPegyCMOTPEHHbIX NPOrpaMMON UCMbITaHWUIA XapakTePUCTMK He BbILLMW 3a Npeaerbl, yCTaHOB-
NEHHbIE KOHCTPYKTOPCKMMM LOKYMEHTaMU;

- NPV OCMOTpPE NOCIE UCTbITAHNSA HE OOHaPY>KEHO NOBPEXAEHUI, MOTYLLMX NPENSATCTBOBATb AarlbHENLLEN
ncnpasHou paboTe, 1 yXyaLeHNs COCTOSIHUS U30NSALIMOHHBLIX MOBEPXHOCTEW;

- COCTOsIHME KOHTaKTHbIX AeTarnen 1 NoBepxHOCTen obecrneunBaeT CNOCOBHOCTL BbIKMoYaTeNst NponyckaTb
HOMUWHarbHbIM TOK 63 NpeBbiLeHNs aonycTuMbix Temnepatyp no FOCT 8024; npyn HeoBXoAUMOCTM NoaTBEPXKAE-
HMs1 CNOCOBHOCTU BbIKIMOYATENs NPOMNyckaTb HOMMHAIbHbIV TOK MPOBOASAT UCTbITAHUS BbIKITFOYATENS HA HArpeB.

Ecnu BbikntovaTenb MMeeT KOHTaKTHbIE YacTu, NoOABEpraLLmnecs cepebpeHnto ¢ LiENbo NCMONb30BaHNS
MOBbILLEHHBLIX HOPM HarpeBa, TO MPU OLEHKE Pe3ynbTaToB UCMbITaHUI CriefyeT pyKoBOACTBOBATLCA TpeboBaHMs-
mu FOCT 8024.

Ecnv npu ocmoTpe BbIknoyaTens nocne UcnbiTaHni o6Hapy>XeHo yXyaLleHNe COCTOSHNS U30MSILUNOHHBIX
MOBEPXHOCTEMN, TO BbIKIOYATENb AOMKEH ObITb NOABEPTHYT UCTbITAHUSAM 3IEKTPUYECKON MPOYHOCTU N30NSLUN B
cooTteeTcTBUM € 9.3.5. [lonyckaeTcs B 060CHOBAHHbIX ClyYasix NPOBOANTL 3TU UCMbITAHUA MyTEM NPOBEPKN OT-
OenbHbIX U30MNALMOHHBIX YacTeln nocne pa3dopky BbikNovaTens.

BakyyMHbI BbIKMo4aTesb MNOCIE BbIMNOSTHEHMS UCTbITAHUI Ha PECYpPC Mo MEXaHUYECKOM CTOMKOCTU OOIMKEH
BblAepXXNBaTb UCTNbITAHWUS SMNEKTPUYECKON MPOYHOCTU N30nALunM B 06beme, npeaycMoTpeHHom 9.3.5.

9.2.5 UcnbiTaHMe Ha onepupoBaHUe B YCIIOBUAX ronornepa

9.2.5.1 VcnblTaHne Ha onepupoBaHWe B YCNoBusix rononefa no 6.4.10 npoBoasaT TOMbKO AN BbIkNovaTe-
newn KaTeropmm pasmeLLeHns 1, UMEeRLLIMX Hapy>KHble OTKPbITbIE NOABWKHbBIE YacTu (HanpuMep pblyaru, Tarm) unm
pa3MblkaeMble KOHTaKTbI.

9.2.5.2 HapawmBaHus nbaa Ha NOABWXKHbIE YaCTU UMM KOHTaKTbl U HA COCeQHUE C HUMU HEMOABWXHbIE
yacTu BblkntovaTens npoeogdat no FOCT 16962.1. INocne HapalLMBaHWs Nb4a U BbIAEPXKKN MPOBOAST onepaumio
OTKIMIOYEHUS UMK BKIOYEHNS MPU HUXKHUX Npeaenax HanpshkeHus Ha 3aXknmax Lienen ynpasneHusl, 4aBneHns 1
ycunus (MoMeHTa) Npy>XnMH — B COOTBETCTBMU C TUMOM NpuBoAa. 3atem NpoBoaAT NPOBEPKY NCNPaBHOCTU Aen-
CTBUSA NyTEM NATU BKITHOYEHUIA N OTKMIOYEHWIA NPY HOMUHATNbHbIX 3HAaYEHUAX HaNPSXKeHUs, AaBNeHns U (Unn) Hop-
MUPOBAHHOM YCUMNUU (MOMEHTE) MPY>KUH.

9.2.6 UcnbiTaHMe Ha paboTOCNOCOBHOCTL NPU COBMECTHOM AeMACTBUM TSXKEHUA NPOBOAOB U BeT-
pOBOW Harpysku

9.2.6.1 UcnbiTaHuio noasepratoT BbIKItoYaTeny kateropum pasmeluenuns 1 ¢ U,g,, = 35 kB.

9.2.6.2 /cnbITaHne Ha onepupoBaHWe Npu COBMECTHOM AENCTBUN TSHKEHWSI NPOBOAOB U BETPOBOW Harpy3Kku
NMPOBOASAT Ha NOJIKOCE UIK 3fIEMEHTE nostoca (HanpruMep O4HOW 13 KOJTOHOK) BbIKITKOYAaTENSI B COOTBETCTBUN C
NPVBEAEHHBIM HUXKE:

a) B 3aBUCMMOCTM OT OCOBEHHOCTEN KOHCTPYKLUUN BbIKIOYATENSA U NApyCHOCTU OTAENbHbLIX €r0 YacTen K
MOntocy (3NeMeHTY) BbIKITHoYaTerNs NpUKagbiBaloT FOPU3oHTaNbHY0 culy AaBnexus Betpa F,, (CM. pucyHok 1) B
HanpaBneHun HanborbLUen NapyCHOCTU, pacCUUTaHHYHO U3 ckopocTy BeTpa 40 m/c. [Ans ynpoLLeHns UCnbITaHi
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pekoMeHayeTCcs NpuknaabiBaTh 3Ty CUMY He K LIEHTPY NPUIoXeHWs1 BETPOBOW Harpy3ku, a K BbIBOAY MOMoca,
CHWXasi Mpy 3TOM 3Ha4YeHme Cunbl Tak, YTOObI M3rMbaroLLMIA MOMEHT OTHOCUTENBHO HIDKHEN MOBEPXHOCTU NOSoca
COXpaHsncs;

0) K 0o4HOMY 13 BbIBOLOB MNontoca (K BepXHEMY, ECINU BbIBOAbI paCronoXeHbl Ha pasHbIX YPOBHSAX) NpUKna-
[ObIBalOT rOPU3OHTArbHYO CUITY TSHXKEHWUS MPOBOAOB Fy,4, PABHYIO HOPMUPOBaAHHOMY 3Ha4YeHuo no 6.4.11, B Ha-
npasneHun A, unm A,, Kak ykazaHo Ha pucyHke 1. BmecTo npunoxenus cun F,, v Fy, fonyckaeTtcs npuknaabl-
BaTb B HarpasrieHun A, unm A, pesynsTUpYIOLLYIO cuity Fgpa.

B) NPOBOAST NPOBEPKY UCMPABHOCTU AENCTBUSA MEXaHU3Ma BbIKMoYaTens nytemM ABYX BKMOYEHUI U OTKITHO-
YeHUI MPU HOPMUPOBAHHBIX BEPXHUX U HKHUX Npeaenax HanpsKeHns, AaBneHns unu yeunusa (MoOMeHTa) npy-
XXVH, B 32aBMCMMOCTW OT TUMa Np1BOAa;

) CHAMAIOT FOPU3OHTAIBHYHO CUITY B HAanpaBneHun A, unu A, 1 K aToMy e BbIBOAY NPUKIaabIBaoT ropu-
30HTasbHYIO CUNY TSHXKEHUSA MPOBOAOB Fy,5, PABHYIO HOPMUPOBAHHOMY 3Ha4Y€HWIO, B HanpasneHun B, unu By, kak
nokasaHo Ha puUcyHke 1; Mpu 9ToM cuna gaeneHus seTpa F,,;, CoxpaHsieTcs;

4) NPOBOAAT NPOBEPKY UCMPABHOCTU AENCTBUSI MEXaHM3Ma BbIKITHOYATENS MO NEPEYUCTIEHMIO B);

€) U3MEHSIIOT HanpaBIieHWe CUM, YKka3aHHOE B NEPEYUCTIEHNU T), HA NMPOTMBOMOSIOKHOE;

) NPOBOAAT MPOBEPKY UCNPABHOCTU AENCTBUSA MEXaHM3Ma BbIKITHOYATESNSA MO NEPEYNUCTIEHNIO B);

1) CHUMAIOT rOPU30OHTArbHbIE CUIMbl Y NPUKNAAbIBAOT K STOMY e BbIBOAY BEPTUKATBbHYIO CUNY TSXKEHUS
npoBodoB F;,, paBHyt0 HOPMUPOBAHHOMY 3Ha4eHUto ( cM. HanpasneHue C, unu C, Ha pucyHke 1);

K) MpOBOOAT NPOBEPKY NCMPAaBHOCTU OEVCTBMS MEXaHM3Ma BbIKIHOYaTENS MO NEPEYNCIIEHUIO B);

) U3MEHSIIOT HanNpaBneHne CUnbl, yka3aHHOW B NepeYncneHmm n), Ha NPOTUBOMONOXHOE;

M) NPOBOAST NPOBEPKY UCMPABHOCTU AENCTBUSA MEXaHN3Ma BbIKITHOYATESS MO NePEYNCTIEHNIO B).

9.2.6.3 VicnblTaHne gonyckaeTcs He NPOBOAUTL, eCnin ByaeT 4oKa3aHo pacyHeTHbIM MyTEM, YTO BbIKIHOYa-
Tenb CnocobeH BblaepXaTb HOPMUPOBaHHbIE HArpy3Ku.

9.2.7 VcnblTaHue BbIKIOYaTENs HA CTOMKOCTb K BO3OENCTBMIO MEXaHNYECKNX hakTOPOB BHELLHEN cpeapl
no 6.4.12 npoeoaat no NOCT 16962.2.

9.2.8 UcnbiTaHUsA BO3QYLWHbIX, Fa30BbIX U BaKyyMHbIX BbIKtovaTenien Ha repMeTU4HOCTb

9.2.8.1 UcnbITaHWsA Ha repMeTUYHOCTb ra3oBbIX BbIKMNoYaTenen npu KBanmukaLMoHHbIX, MEPUOANYECKUX U
TWMNOBbIX UCMbITAHUAX MPOBOAAT NUIMEPEHEM U3MEHEHUS KONMYECTBA rasa B BblKMtoyaTerne 3a 3agaHHbIN pome-
XKYTOK BPEMEHW MPU BKIMOYEHHOM U OTKIIOYEHHOM NOMNOXEHMAX BbIKOYaTens (B Cnyvae, ecrnv CKOPOCTb YTEUKM
rasa 3aBUCUT OT NMOMOXKEHUS BbIKITKOYATESNA) C MOCNEAYHOLLMM PaCHETOM 3HAaYEHWNSI OTHOCUTENBHOTO (B MPOLIEHTaXx)
N3MeHEeHVs OaBreHns B BbIKIioYaTene B TedeHune roga. Metog namepeHus KonmyecTsa rasa ykasbisatoT B TY.

[epMeTUYHOCTb ra3oBbIX BbIKIHOYaTENEN NPU NPUEMOCOATOUYHbIX UCMBITAHUAX KOHTPONUPYHOT C MOMOLLbIO
Teveuckartensi. Metognka KOHTPONA repMeTUHHOCTU A0KHa ObITb NpuBeaeHa B TY.

9.2.8.2 NcnbITaHns Ha repMeTUYHOCTb BO3AYLLUHbIX BbIKIHOYaTenen NpoBoAAT M3MepeHneM pacxoia Bo3ay-
Xa Ha yTe4ku B Yac B COOTBETCTBUM C NPUBEOEHHBLIM HUXE:

- BbIKIKO4aTenb (NpMBOA) yCTaHABNMBAKOT B TOM NOSIOXEHUN (BKITFOYEHHOM UMM OTKIOYEHHOM), IPY KOTOPOM
yTeyka umeeT HanborbLuee 3HayYeHne (YCTaHOBMEHHOE NPY NPUEMOYHBIX UK TUMOBBIX UCNbITAHUSIX UK NpeaBa-
pUTENBHBLIX NCCefoBaHUSAX);

- pe3epByap BblknoyaTend (MpuBoga) 3anosHAKT CKaTbIM BO34YXOM A0 U30bITOYHOMO AaBfEHNUs, PAaBHOIO
HOMWHaNbLHOMY, MOCIe Yero pe3epByap OTCOEAMHAIT OT NUTAIOLLENn MarucTpanu 1 BelAepXX1MBakoT Noa AaBne-
HMEeM B TeYeHUe BpeMEHU, HEOHBX0AMMOro ANA BblpaBHUBaHNS TEMNepaTypbl BO3ayxXa B BblKMoUaTene u remnepa-
TYpbl OKpY)XatoLL,ero Bo3ayxa.

Mocne aToro pesepByap BbliAEPXKMBAIOT B TEYEHNE BPEMEHW, AOCTATOYHOIO Anst PUKCaLUMm U3MEHEHMS B
HeM [aBneHus; pacxo BO3ayxa BblYUCIIAKOT MO Pa3HOCTU NOKa3aHU MaHoMeTpa (40 1 NOcne BblOEPXKKN) No
dopmyne (3) u 4enaT Ha BpeMs BblAEPXKKU.

HonyckaeTcsa onpeensite pacxodpbl Ha yTEYKN OTAENbHbIX COCTaBMNSAOLLMX YacTel BbIKITHoYaTeNs CyMMmUpo-
BaHWEM MOMyYEHHbIX 3HAYEHUI.

Mpn onpegeneHnn pacxona Bo3ayxa Ha YyTeUKM OTAENBHO AN 3NEMEHTOB CUCTEMbI BO3YXOCHAbXeHNs
(Hanpumep BCTPOEHHbIX B pacnpefenuTenbHbIN Wkad) BO3AYLLIHOMO BbIKNOYaTeNs) ¢ obLmm o6bemMom MeHee
15 om3 pekomeHOyeTcsa NPUMEHATb NOACOEANHEHHBIN K 3TON CUCTEME BCMIOMOTaTerbHbIN (MHBEHTaPHbIN) pe3ep-
Byap, KOTOPbI MOXET UCMOMb30BaThCs U AN1s OAHOBPEMEHHOIO UCTbITAHWS HECKOMNBKNX OAMHAKOBbBIX CUCTEM
(pacnpegenuTenbHbIX WkadoB).

9.2.8.3 MeToA 1CMbITaHWU Ha repMETUYHOCTbL BakyyMHbIX BbIKITHoHaTenen HacTosLWMM CTaHAapTOM He ycTa-
HaBnMBaeTcs.
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9.3 UcnbiTaHMe INeKTpUYeCcKom NPOYHOCTU U3oNALUN

9.3.1 UcnbiTaHme anekTpru4ecKon MPOYHOCTU N30JSILIMU Fa30BbIX, BO3AYLUHbIX, MACISHbIX U 3NEKTPOMarHuT-
HbIX BblktouaTtenen nposogat no FOCT 1516.3 uTOCT 1516.2.

9.3.2 VicnbiTaHne anekTpu4eckon NPOYHOCTU U30NALIMN Fa30BbIX U BO3AYLLHbIX BbIKMoYaTenen npoBogaT
npv MMHUMarbHOM AaBeHnY rasa nnv Bosayxa (4asneHun, npu KoTopom b6rokupyeTcs paboTa BeikntovaTens).

9.3.3 MeToab! UCMbITaHUI SNEKTPUYECKON MPOYHOCTU N30MNALIMU BaKYYMHbIX BblKIO4YaTenen yctaHaBnmBatoT
B TEXHMYECKUX YCITOBMSIX Ha BbIKIMOYATENM KOHKPETHBIX TUMOB.

9.3.4 NMpoBepKy ANWHbI NYTU YTEYKN BHELLHEN N30NALMU BbIKIIOYaTeNnen kateropmm pasmeLleHuns 1 nposo-
aat no MOCT 9920.

9.3.5 VcnbITaHWs 3NeKTpUYeCcKor MPOYHOCTU N30NSLMM A1 KOHTPONSA COCTOSIHMSA BbIKIOYaTens nocne npo-
BEOEHUS UCMbITaHUI HA HAAEXHOCTb MO MEXaHNYECKOMY PECYPCY, KOMMYTaLMOHHYH CMOCOBHOCTb, a Takke Noc-
ne npoBefeHus KNMMaTnyeckmx ncnbitaHni (cM. 9.2.4.4,9.6.2.7,9.7.12,9.10.2.1) npoBogAT B yKa3aHHOM HUXe
obbewme.

a) Beikntovatenu c U, < 35 kB

MpuknagpIBaloT UCMbITaTENbHOE HANPSKEHWE NPOMBILLIIEHHOW YacTOThl B Te4YeHMe 1 MUH, 3Ha4YeHme KOTopo-
ro coctaensieT 80 % 3HayeHus, HopmuposaHHoro MOCT 1516.3.

6) Boikntovatenu ¢ U, 110, 150 1 220 kB

MpuknagpiBaloT UCMbITAaTENBHOE HaMNPsPKEHUE MOSTHOrO rPO30BOr0 MMMYIIbCa, 3HAa4YE€HE KOTOPOro COCTaB-
nsiet 60 % 3HaveHns, HopmuposaHHoro FOCT 1516.3.

B) BuikntovaTtenu ¢ U,,,, 330 kB

MpuknagpiBaloT UCMbITATENBHOE HaMNPSKEHUE KOMMYTALWOHHOMO MMMYNbCa, 3HaYeHe KOTOPOro CocTaB-
nsiet 80 % 3HaveHns, HopmuposaHHoro FOCT 1516.3.

r) Belkntowatenu c U,,,, 500 n 750 kB

MpuknagpbiBatoT UCMbITAaTENBHOE HaMNPsKeHWE KOMMYTALMOHHOMO MMMYNbCa, 3HaYeHe KOTOPOro CocTaB-
ngaet 90 % 3HayeHus, HopmmposaHHoro FOCT 1516.3.

[ns BbIkntoYaTenen ¢ HECMMMETPUYHOM TOKOBEAYLLEN LIENMbIO HANPsKeHne criegyeT NpuKnagbiBaTe Noove-
peaHo k 060MM BbIBOAAM NpU 3a3eMISIEHUN MPOTMBOMOMOXHOIO BbIBOAA.

Mpy npoBeaeHUN UCnbITaHWUIA HANPSXKEHNAMN rPO30BbIX (KOMMYTALMOHHbIX) UMMNYIbCOB K BbIKNKOYATEMO
cnefyet NpuknaabiBaTh Mo NATb UMMNYNbCOB KaXK0W MONSIPHOCTU.

BbikntodaTenb cunTaloT BblAEPKABLUMM UCTIbITAHWE, €CIW NP NMPUINOXEHUN HAaNPSHKEHWUsT HE NPOU3O0LLINTO HY
O[HOrO NepPEKPbITUS NNy NPOBOst N30NALUN.

[nsa ykasaHHbIX UCTbITAHWI JOMYCKaeTCa UCMONb30BaTb 000PYyA0BaHNE CUHTETUYECKON CXEMbl UCTIbITAHWIA
Ha KOMMYTaLMOHHY CNOCOBHOCTL. dopMa NpuknaabiBaeMoro UMnyrbca MoxeT bbiTb CTaHOapTHOM (B COOTBET-
cteun ¢ FOCT 1516.2) unu ngeHtnydHon dopme MBH, HopmmuposaHHoro ana otknodenuns toka 0,1 1 o, (CM.
Tabnuuy 11); Npy aTOM NapameTp BpeMeHMn t; MOXET OTKITOHATLCA OT HOPMMPOBaHHOIO 3HAYEHWs B Mpegernax ot
MuHyc 10 % go nnoc 20 %.

9.4 UcnbiTaHMe Ha HarpeB

9.4.1 VcnbiTaHWe Ha HarpeB Npuy NPOAOIPKUTENBHOM pexxume paboTsl npooasT no FOCT 8024.

OOGBbEKT UcnbITaHUs (MOMtoC, 3NeMEHT Nnoskoca, MOAY b UM YacTb MOMOCA, COAepKaLllas TOKOBEAYLLYHO
cucTemy) 1 cnocob ero UCnbITaHUs yCTaHaBNUBaET U3rOTOBUTEND (pa3paboTyuK) BbIKMoYaTeNs U NpMBOAUT B
nporpaMmmMe 1 NpOTOKOSE UCTbITaHWIA.

PesynbraTthl ucnbiTaHWi, NPOBEAEHHbIX HA OAHOM U3 TUMOWCMOMHEHWI CEPUN BbIKITIOYaTENEN, JOMyCKaeTCcs
pacnpoCTpaHATb Ha APYrMe TUMOUCMOMNHEHWS 3TO CepUM, ECINW 3HAYEHNE HOMMHAIBHOIO TOKa, CEYEHME TOKOBE-
OyLMX YacTern u matepuanbl, U3 KOTOPbIX U3rOTOBMEHbI TOKOBEAYLLIME YACTWN, OCTalOTCS HEU3MEHHBLIMU, @ YCNOBUS
oxnaxgeHus NocneaHnx He yxyaLweHsbl.

9.4.2 [NpoBepPKyY 3MEKTPUHECKOro CONPOTUBIIEHNS ITIaBHOW LIENM MOJTKOCA UITN €ro y4acTKOB Ha COOTBETCTBME
TpeboBaHMAM KOHCTPYKTOPCKOM AoKyMeHTauum npoBogdat no FOCT 8024.

3HayeHue Toka, MPonyckaemMoro BO BpeMS UCTbITaHU Yepes rMaBHYHo Lienb, AOMKHO bbITb He MeHee 50 A
1 He Bornee HOMMHaNbLHOrO TOKa BbIKMNOYaTenNs.

9.4.3 VicnbiTaHye Ha HarpeB OOMOTOK 3fIEKTPOMarH1TOB, KOMMYTUPYHOLLIMX KOHTaKTOB, 3a)KMMOB Y OpPYIuX
3MNEeMEHTOB Liernen yrnpaBeHrs 1 BCrioMoraTernbHbIX Lenewn, npegHasHayeHHbIX 4519 MPOAOIPKUTENBHOIO pexxuma
paboTbl, npooasaT no FOCT 8024.

9.4.4 VcnbiTaHne Ha HarpeB OOMOTOK 1 ApYrMX 3N1EMEHTOB Lienen ynpaseHnst U BCrioMoraTerbHbIX Lienen,
npeaHa3Ha4YeHHbIX Ans KpaTKoBpeMeHHOro pexxuma, nposogat no FOCT 8024 B ycnoBusix, ykazaHHbIX B 6.3.2.

32



FOCT P 52565—2006

9.5 UcnbiTaHne Ha CTOMKOCTb NPU CKBO3HbIX TOKaX KOPOTKOro 3aMblKaHUSA

9.5.1 UcnbiTyeMbint o6pase (cm. 8.1.2) ¢ HOBbIMUW KOHTaKTaMm yCTaHaBNMBAKOT B COOTBETCTBUM C 9.2.1.2.
KoHdmrypauusi TokonpoBogdALLEro KOHTypa, YACHO LUWH 1 pacrornoXeHne brivbkanimnx MecTt UX KpenseHus ycta-
HaBMNMBaLOT, NPV HEOOXOAMMOCTU, B KOHCTPYKTOPCKOW JOKYMEHTaLUN.

9.5.2 VicnbiTaHue BbIkNtoYaTenew (MONOCOB, 311IEMEHTOB MOMCoB) Ha U, = 110 kB gonyckaeTcsa npoBo-
ONTb Ha MOHMXXEHHOW OMOPHON (NOABECHOW) N30MSLUNA.

9.5.3 Ecnu ycTaHOBREHO, YTO YCNOBUSA TEPMUYECKNX N MEXAHUYECKNX BO3OENCTBUIN He obneryarTcs, To
JornyckaeTcs:

- KpyrnHorabapuTHbIE BbIKMoYaTenm (MX NOMKChI UMW SrIEMEHTbI MOMHOCOB) UCMbITIBATE MO YacTAM;

- nogsepratb Npu HeobxoaAMMOCTH NcnbiTaHmto No 9.5.8, nepeuncrnenve 6), cobpaHHbIN BbIKITHOYaTENb (MO-
noc, aNeMeHT nortca), a ucneitadue no 9.5.8, nepevncrnieHve a), NPOBOANTL MO YacTAM;

- UCMbITbIBaTb ra30Bble BbIKITHOYaTENM 63 3arnoNHEHNS UX ra3oMm.

9.5.4 MNepe ncnbiTaHMEM BbIMOSTHAOT NSATh LMKNOB B — npounasonbHasa nay3a — O. OTu uuknbl npoBoaAT
NP HYKHUX Npeaernax HanpspkeHUs, HavarnbHOro 3bbITOYHOMO AaBMNEHNS CKATOro BO3ayXxa Unm ycunus (MOMeH-
Ta) NPY>XMH B COOTBETCTBMM C 6.4.2 — 6.4.4.

Mpu 3TOM ONPeaEensT CKOPOCTb ABMKEHUS] KOHTAKTOB MPW OTKIMOYEHUM Ui COBCTBEHHOE BPEMST OTKITHOYe-
HYS BbIKIOYaTENS.

B cnyyae ncnbitaHmsa no Yactam no 9.5.3 nepeq ucnbiTaHneM onpegensitoT yeunme (CTatm4ecknii MOMEHT),
Tpebyemoe A5 pa3MbIKaHWS KOHTAKTOB.

9.5.5 cnbiTaHne npoBoguTcs B 0AHOMa3HoN Unn TpexdpasHom Cxeme.

Mpu ogHOba3HoM cxeme MCnbITaHWIo MOTYT NOABEPraTbCA ABa COCEAHMX MOStoca (SriemMeHTa nosntoca) unm
OOWH MOMtoC (3reMeHT nostoca) ¢ 06paTHON LUWMHOW, NapannesibHoW UCNbITyeMOMY MOSOCY (3MEMEHTY) 1 NPOXO-
OsLel Ha pacCTOSIHAK, PAaBHOM MM MEHbLLEM (MPU COrfacum M3roToBUTENST) HOPMUPOBAHHOMY MEXAYMNOMOCHO-
MYy PacCTOSIHUIO.

Ona Beikntovatenen ¢ U,q,, = 110 kB ncnbitanne oByx cocegHUX NOMOCOB UM NPUMEHEHNE 0OpPaTHOW LUNHBI
HeobsA3aTeNbHO.

9.5.6 VicnbiTaHre NPOBOAAT NyTEM NPOMYyCKaHWs Yepes BKITFOYEHHbIN BbIKIoYaTeb (MOS0C, 3EMEHT MOoSto-
ca) npu nNtodoM NoaxoAsLLEM Ans onbiTa HanpsxeHnn YyactoTel (50 + 4) 'y Toka co criegyoLWwmMMmn NapameTpamu:

- Hanbonbwnn nuk — B Npegenax (1,0 — 1,05) i;; yBenuyeHne nvka Toka OoMyckaeTcs C cornacus
N3roTOBUTENS;

- Ha4arnbHoe JenCTBYIoLLiee 3Ha4YeH1e Nneproamyeckon coctasnstoLlen Toka — B npedenax (1,0 —1,1) 1, ,ow;

- cpegHeKBagpaTUyYHOE 3HaYEHVE TOKa 3a Bpems ero npotekaHud — B npegenax (1,0 —1,1) ;.

Bpems npoTekaHms Toka 4OSMKHO ObITh TakuM, YTOObI Npou3BeAeHNEe KBagpaTa cpegHeKBagpaTUYHOrO 3Ha-

YeHWs1 TOKa Ha BpeMsi ero npoTtekaHus obino B npegenax (1,0 — 1,1) If b s

9.5.7 MNpwu ucnbiTaHum B TpexdasHom cxeme ykasaHHble B 9.5.6 TpeboBaHus K napameTpam ToKa JOSDKHbI
ObITb BblAepXaHbl XO0Ts 6bl B OAHOM M3 KpanHUX NOMCOB BbIkoyaTend. B AByx Apyrux nontocax napameTpbl
TOKa He AOIMKHbI NPEBbILIATh BEPXHUX NMPeaenos, yka3aHHbix B 9.5.6. IMpu aToM pasHuua mexagy 3HadeHusMm
NnepruoanYecknx COCTaBSALLNX TOKOB B OTAENbHbIX MOMOCaX N X cpegHeapudMeTMYeckuM 3Ha4YeHneEM He
pormxkHa npesbiwatb 10 %.

9.5.8 Ecnu ucnblTatensHas ycTaHOBKa He MO3BOSISIET NONYYNTb NapaMeTpbl TOKa, Yka3aHHble B 9.5.6, To
[OMyCKaeTCs UCTbITaHUS MO YKa3aHHOMY MYHKTY 3aMEeHSITb CeayoLwnMn ABYMS UCTIbITAHUSIMUL

a) Npy ToKe ¢ HanbornbLLMM NMKOM No 9.5.6 B TeueHne 3—10 nonynepnoaoB NPOMbILLITEHHOM YacTOThl;

0) Npu ToKe, cpeaHeKBaapaTUYHOE 3HaYEHME U BpeMS NPOTEKaHNst KOTOPOro COOTBETCTBYHOT 9.5.6, a Hau-
©onbLUMI NUK U HAYanNbHOE AEVCTBYHOLLEE 3HaYEeHMe NEPMOMYECKON COCTaBNAOLWEN — HanbornbLUne, KOTopble
MOTYT ObITb MOSTy4€eHbI B UCMbITATENBHON YCTAHOBKE B 3TOM PEXMME.

9.5.9 lNocne ncnbitadms no 9.5.6 nnm no 9.5.8 BLINONHAIOT onepaumm OTKIIOYEHUS U BKITFOYEHNS NpY yCrlo-
BUSIX, YKa3aHHbIX B 9.5.4. [1pn aTOM onpeaensatoT CKOPOCTb OTKITOYEHNS NN COBCTBEHHOE BPEMS OTKIIOYEHUS
BbIKNtoYaTens. 3atemM NpoBoAsAT pa3bopKy BbikntovaTensa B HEOOX0ANMOM 06beME U BHELLHWUIA OCMOTP C LIEeNbio
0BHapy>KeHNS BO3MOXHbIX MOBPEXOEHUN.

BbiknodaTtenb cHMTaloT BblAepKaBLUMM MCTbITaHNe, ECIN:

a) CKOPOCTb OTKIMOYEHUS UM COBCTBEHHOE BPEMS OTKIMIOYEHUS BbIKIKOYATENSI HE USMEHUMNUCH UMK UX U3MEe-
HEeHve He NpeBbILLaeT A0MYCTMMOro 3HaYeHWs!, yKa3aHHOro B NporpamMme UCMbITaHWui;

0) Npy BHELLHEM OCMOTpPE He OBHapPY>KEHO NOBPEXAEHNI, MPENSATCTBYIOLLIMX MCNPaBHOM paboTe BbIKMo4Ya-
Tens.
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B cnyyae ncnbiTaHus no Yactam no 9.5.3 BeiknoyaTens CHMTaAETCs BblAepXKaBLUUM UCMbITAHWE, eCriv Co-
ontogaetcsa TpeboBaHne nepevmcreHns 6) n ecrniv ycunme (CTaTM4ecknin MOMeHT), Tpebyemoe anist pa3aMmblkaHus
KOHTaKTOB, YBENUYMITOCH MO CPABHEHWIO C YCUITMEM (CTATUYECKMM MOMEHTOM), U3MEPEHHBIM Nepe UCTbITaHUEM,
He 6onee, 4YeM 3TO NPeayCMOTPEHO NPOrPaMMON UCTIbITAHNIA.

9.5.10 VcnbiTaHne 06MOTOK U APYrnX aNeMEHTOB Lierne MakcuMarbHbIX pacuenuTeneil Toka, BCTPOEHHbIX
B MPUBOS, MPOBOASAT NMyTEM NMPOMYyCKaHWUS Yepes3 HAX COOTBETCTBYIOLLENO TOKa B TEHEHME BPEMEHW, YKa3aHHOIo
B 6.5.2. VicnbiTaHMe MakcMMarbHbIX pacLenuTenen Toka NpoBOAAT C NpeaBapuTenbHbIM NOAOrPEBOM UX 40 Ha-
YanbHOW TeMnepaTypbl, COOTBETCTBYHOLLEN HAarpeBy Npu NPOAOCIHKUTENBHOM PEXUME.

[onyckaeTca NpoBOAMTL UCMbITaHNE MaKCUMarbHOro pacLenuTens Toka Ha cootseTcTaue 6.5.2 6e3 npea-
BapuTENbHOIO NOAOrpPeBa, HO TOKaMu, NoBbILEHHbIMU Ha 20 Y% 1 nponyckaemMbIMy NpY TEX ke BpemeHax. NMocrne
UCMbITaHWS TOKOBEAYLLME YacTu U U30NnsLms 0OMOTOK He AOMKHbI UMETb MOBPEXAEHWI (HanpuMep NOATEKOB,
obyrnvBaHus, 3anaxa ropenom U3onaumm, npMBaprMBaHnUs Unm oOnsiaBneHNsa KOHTaKTOB U Mp.).

9.6 AcnbiTaHMe Ha KOMMYTaLUUOHHYHO CMOCOGHOCTb NMPU KOPOTKUX 3aMbIKaHUMAAX U B YCIOBUAX
paccornacoBaHusa a3

9.6.1 UcnbiTaTenbHas uenb

9.6.1.1 VcnbiTaHWs BbIKHOYaTENA HA KOMMYTaLMOHHYI0 CNOCOBHOCTL MPU KOPOTKUX 3aMbIKaHUSAX U B YCO-
BMSIX paccornacoBaHus has — NpsiMbIe UM CUHTETUYECKME — NPOBOAAT B TPeXpasHbIX Unn oaHodasHbIX UCTIbI-
TaTernbHbIX LeNsiX UCMbITaTeNbHbIX CTEHAO0B UMW B SNEKTPUYECKNX CUCTEMAX.

9.6.1.2 KoadhpuLUMEHT MOLLIHOCTHM UCMbITaTENBHOWM LIenn He JosmkeH npesbiwath 0,15. KoadhduumeHT MoLwu-
HOCTU Kaxxaom ¢hasbl onpeaenstoT 0 aHUM U3 CnocoboB, ykasaHHbIX B NpuUnoxeHun E.

[na cteHOoB, B KOTOPbIX UCTIONb3YOTCA KonebdaTenbHbIe KOHTYPbI, MONIHOE CONPOTUBIEHME UCTbITAaTENBHOMN
uenu onpenensitoT 6e3 y4eTa EMKOCTHOIO COMPOTUBIIEHUS.

[nsa TpexdrasHon Lenm KoaUUMEHT MOLLHOCTU MPUHUMALOT paBHbIM CpeaHeapuUMeTUHECKOMY 3HAYEHNIO
KO3(hPULIMEHTOB MOLLHOCTU BCeX has, KOTOPbIE HE AOIMKHbI OTNMYaTLCs Gonee Yem Ha 25 % oT cpeaHero 3Have-
HUSA.

9.6.1.3 YacToTa ToKa ncnbitTatenbHoN Lenu aormkHa obite (50 £4) 'u.

9.6.1.4 B OTHOLLEHUW YMcna has 1 YCNOoBUI 3a3eMITEHNS MPU NPAMbIX UCTIBITAHUAX MPUMEHSIIOT creaytoLume
CXeMbl UCTbITaTENbHbIX LEnen:

a) Ans TPEXMONOCHBLIX UCTIBITAHU — TPEXAasHyI CXemy, B KOTOPONA:

1) ansa BoikntoyaTenew ¢ U,,, < 35 kB (K;, = 1,5) 3a3eMnsI0T Harnyxo HenTparbHY TOYKY KOPOTKO3aMKHY-
TOV uenu 3a Boikmodatenem (touka O,;), a HerTparnbHy TOuYKy Lenu nutaHus (Todka O, ;) NGO BOBCE He
3a3eMnIsitoT, NGO 3a3eMISAIOT Yepes pesncTop ¢ conpoTusneHnem R> 102U, , (R—Bomax, U, , — B K1noBorb-
Tax) unu, ecnn 3To HeobxoaMMO MO YCMOBUAM 3KCMnyaTauun obopyaoBaHUst UCNbITATENBHOMO CTeHAa, —
Touky O, , 3a3eMIIAOT Harmyxo, a To4ky Oy, He 3a3emIisioT,

2) ans seikntoyarenew ¢ U, = 110 kB (K;, . = 1,3) 3a3emnstoT 06e HenTpanbHble TOYKU, MPUYem OgHy 13
HUX Harmnyxo, a Apyryto — 4epes NosiHoe ConpoTuBneHne, nogobpaHHoe Tak, 4Tobbl nonyunts K, . =1,3;

6) Ans ABYXMOMOCHbLIX UCTMbITaHWA (BbikMtodaTenen ¢ Uy, < 35 kKB) — ogHodasHyto cxemy ¢ riyxum 3a3em-
NEeHneM OZHOIO 13 KpariHMX BbIBOLOB NOCIEA0BATENBHO COEAMHEHHBIX MOOCOB MM (MPY MCMONb30BaHNM HEMOJ-
HOW 3B€3/bl) TOYkM O ; MPU UCMbITAHNM HEMOCPEACTBEHHO OT reHepaTopa v ero COeAMHEHUs B TPEYronbHUK
JonycKkaeTcs 3a3eMneHns He aenatb;

B) 4Ns1 O4HOMNOMNOCHBIX UCMbITAHNA — OQHOA3HYI0 CXEMY C FIyXUM 3a3emMrieHneM O4HOro U3 BbIBOJOB
nostoca unm (Mpy Cnosib30BaHNK HEMONHOW 3Be3pbl) Toukn O, , Nnbo (Ans yaobeTea NpoBeAEHMS UCTILITAHUIA,
C cornacust 3akas4yuka) ¢ riyxvmm 3a3eMrieHMeM NPOMEXYTOYHOMO BbIBOAA MCTOYHMKA MUTAHMS Y PEKOMEHAYEMbIM
COOTHOLLEHMEM HanpsixeHusa mexay ero yactamm 1:0,5 —npu K, . =1,51n1:0,3 —npu K, . =1,3;

r) AN OOHOMOMIOCHBIX UCMbITAHWIA B YCITOBUSAX paccornacoBaHus dpas — CxXeMy ¢ ABYMSI UCTOYHMKaMMU
NUTaHWs, MOSAKLMMUN C KaXKO0W CTOPOHbI MOSTH0Ca MOSTOBUHY TPEDOYEMOro HanpPsSXXeHUsi C OTHOCUMTENbHbLIM CABU-
rom pas 180 anekTpuyeckUx rpagycoB, C rIyxXumM 3a3eMiieHMeM MecTa CoeaNHEHNS BbIBOAOB 3TUX UCTOYHUKOB;
€Cnn NcnblTaTenbHbIA CTEHA HE MOXET 06eCnevnTb TakyHo UCMbITaTENbHYIO CXEMY, TO A0MYyCKaeTCa NCMONb30Ba-
Hue AByX ¢ha3 0QHOro NCTOYHMKA (HeNOnHasa 3Be3aa), pasnuyaroLLmxca no dase Ha 120 anekTpuyeckmx rpagycos
BMecTo 180, ¢ rnyxvim 3asemneHvem To4kn O, UK (C COrnacms M3roTOBUTENSA) UCMONb30BAHNE CXEMBbI C FITyXMUM
3a3eMrieHneM nMbo O4HOro U3 BbIBOAOB MOStoca (MepeyncrnieHune B), Tmbo NpoOMeEKyTOYHOIO BbIBOAA MCTOYHMKA.

Moa ogHobasHoM cxeMor NOHMMAIOT CXeMy C OAHOMa3HbIM TOKOM, B TOM YUCTIE C UCTIONb30BaHNEM (B
3aBMCUMOCTU OT criocoba coeanHeHus has UCTOYHUKA NUTaHUSA) HENOMHOW 3Be3Ab! UMW ABYX BEPLLMH TPEeYronb-
HuKa.
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B cxemax ans ucneitaHus BoikmovaTenen ¢ Uy, < 35 kB ¢ nuTaHnem HenocpeacTBEHHO OT reHepaTopa
[0MyCcKaeTCsi BMECTO YKa3aHHbIX BbILLE FITyXMX 3a3€MIIEHUN NMPUMEHSITh 3a3eMIIEHNE Yepes aKTUBHOE UIN EMKOC-
THOE COMPOTUBIIEHUE NN Yepes NapannesibHoe CoeaUHEHME TaKMX COMPOTUBIIEHUI.

9.6.1.5 B cnyyae HeCMMMETPUYHOTO pacnonoXeHus BbIBOAOB BbIKMOYATENS OTHOCUTENBHO Ero 3a3eMreH-
HbIX YacTew HaNPsHKEHME UCTbITAaTENbHOW CXEMbI MOAAKT HAa TOT BbIBOA, NPY KOTOPOM BO3AENCTBUE HAMPSKEHNS
Ha M30NALMIO BbIKITHOYATENS OTHOCUTENBHO 3a3eMNEHHbIX YacTer ByaeT 6ornbLue (ecnm cama KOHCTPYKUMS BbIKITHO-
yaTtensi He NpedycMaTpyBaeT Nogavy HaNpPsPKEHWS TONBKO Ha OnpeaerieHHbIN BbIBOA).

Ecnu 0o ucnbitaHuii He MOXeT BbITb ONpeaeneHo, NP NPUNOXKEHUW HaNPSPKEHUS K KAKOMY BbIBOAY BbIKITHO-
yartensa BO3AenCcTBME HAaNPSXKeHUS Ha N30MsALUMIO BbIKNOYaTeNst OTHOCUTENBHO 3a3eMreHHbIX YacTen byaet 60nb-
e, To ucnbitatenbHble pexumbl T10 1 T30, a Takke pexxumbl T100s n T100a (cm. 9.6.6.1) npoBoaAaT npu Npuno-
YKEHUU HaNpPsHKEHUS K pa3HbiM BbiBO4aM. Ecnv npu 3TuX ycnosusax nposeaeHue ucnbitatensHoro pexuma T100a
He TpebyeTcs, To ucnbitatenbHbin pexknm T100s BbINOMHAOT ABa pa3a Npy NPUOXEHUN HAMPSXKEHUS CXEMBbI K
pa3HbIM BbIBOAAM.

9.6.2 UcnbITyeMbiN BbIKNIOYaTesnb

9.6.2.1 BblkntoyaTenb JOSMKEH COOTBETCTBOBATL KOHCTPYKTOPCKOWN OKYMEHTaUuK, NpeactTaBnsaemMon naro-
TOBUTENEM Nepes UCNbITaHNSAMM (COOPOUHbBIN YEPTEX, MOHTaXKHbIV YEPTEXK, YHEPTEXM OCHOBHbLIX COOPOYHBIX ean-
HWLL, NAacnopT, PyKOBOACTBO MO 3KCMyaTaumn).

9.6.2.2 B 3aBMCMMOCTM OT KOHCTPYKTUBHbIX 0COBeHHOCTeN BhikntoyaTens no4.1.4,4.1.5,4.1.7 n BO3MOXHO-
CTeW UcnbITaTeNbHOro CTeHaa NCnbITaHUAM Ha KOMMYTaLMOHHYHO CMNOCOBHOCTL MOABEPraloT BECh BLIKITHOYATENb,
€ro rnosc N1 3NemMeHT Nosnkca, a Npyu HeobBXOAMMOCTU Y NPU BbINONHEHUN ycroBuin 9.6.8 — yacTtu nontoca
(Moaynb, OTAENbHbIE Pa3pbiBbl UK IPYNMbl Pa3pbiBOB AYroracUTENbLHOIO YCTPOMCTBRA).

9.6.2.3 [1ns ucnbiTaHus Bblko4YaTenNb (Mnn ero 4acTb no 9.6.2.2) yKpennsoT Ha COGCTBEHHOW pame nnm
OpYrom >XecTKoM OCHoBaHuKW. Pama BbikntoyaTens u (unu) apyrne 4actu, nognexaliue 3a3emMneHuto, OMKHbI
ObITb HAAEXHO 3a3eMIIEHBI.

9.6.2.4 lNepen ncnblTaHUAMN AOMKHbI ObITh BbINOSIHEHbI ONEpaLIMM BKITHOYEHUS 1 OTKMOYeHMs 6e3 Toka (Xo-
nocTble onepauun), onpegeneHsl CO6CTBEHHbIE BpEMEHA BKITHOYEHNS U OTKITHOYEHNS NPY MMHUMAIbHOM, HOMU-
HarnbHOM Y MakCUMarbHOM HaMpsHKEHUSIX Ha 3aXKMMaX SNEeKTPUYECKMX YCTPONCTB NPUBOAA, a TAKKe NPOBEPEHDI
WCMNpPaBHOCTb AENCTBUS MEXaHU3Ma BbIKINoYaTENS 1 COOTBETCTBME OCHOBHbIX XapakTePUCTUK paboTbl MexaHn3Ma,
BMMSIOLLMX HA KOMMYTaLMOHHYH CNIOCOBHOCTb, XapaKTepUCTUKaM, MpeanucaHHbIM M3roTOBUTENEM.

9.6.2.5 VcnbITaHNst Ha KOMMYTAaLMOHHYI0 CNOCOBHOCTL NPOBOAAT MNPU HOPMUPOBAHHBLIX B COOTBETCTBUM
€ 6.4.2 —6.4.5 HNKHNX Npedenax HanpsbKeHUs Ha 3aXnmMax Lenein ynpasneHus HavyarnbHOro AasreHus B MHEB-
MaTU4eCKoM NpmMBoae U yeunusi (MoMeHTa) Npy>XnH NPyXXMHHOrO NpUBOAA.

Mpu ncnbiTaHMAX BO3AYLUHbIX BbIKMoYaTenen, npegHasHavyeHHbIx Ans AlNB, B oTAeNbHbIX onepauusix oT-
KIMOYeHNs HavarnbHOe JaBreHVe B pe3epByape BbIKIioYaTensd A0SMKHO ObITb paBHO AABIEHMIO, KOTOPOE yCTaHaB-
nuBaeTcA B pesepsyape nocne ogHoro umkna O — fs, — B, BbINONHEHHOrO NPV HOPMUPOBAHHOM HIDKHEM Mpeae-
e Ha4YanbHOro AABMEHMS.

HavanbHble gaBneHust, Npy KOTOPbIX MPOBOAAT UCMbITaHNS BO3AYLUHbLIX BbIKNoYaTenen, He npeaHasHaqeH-
HbIX AN paboTel npy AlB, OOMKHBI PaBHATECA HOPMUPOBAHHBIM AN 3TUX BbIKMOYATENEN B COOTBETCTBMM
Cc 6.4.4.

Mpu ncnbiTaHKAX ra3oBbIX BbIKMoYaTenern NinoTHOCTL UNM NpYBEAEHHOE K HOpMaribHOM TeMnepaType faBne-
HMe rasa gOMmkHbI ObITb paBHbI COOTBETCTBEHHO MUHMMASTBHOW MIIOTHOCTW UITM MUHUMAarbHOMY NMPUBEAEHHOMY K
HOpMarbHOM TeMnepaType AaBrneHuto rasa, Npy KOTOPbIX pene NNoTHOCTM BnokupyeT paboTy BbikNoyaTens.

9.6.2.6 Bo Bpems ucnbiTaHWI He AOMMKHO HAbNAAaTLCA BHELLHUX NMPU3HAKOB TSHKENOWM pabdoThl BbIKIHovaTe-
Ng; NepekpbITUN 30NALMOHHBLIX MPOMEXYTKOB MEXAY NOoMntocamMm BbikoYaTens 1 Ha coceHee nabopaTopHoe
o6opynoBaHue, BbIOpoca nnameHu 3a Npegerbl, ykasaHHble N3roTOBUTENEM Afs KaXA0ro Tuna BblkIiovaTens.
[ns macnsHbIX BbIkloYaTenen BeiopacbiBaHWE NiaMeHn He A0MyCcKaeTcs.

[nsa BakyyMHbIX BblKroyaTenemn nocre oTkYeHns AoMnyCKatoTCA KpaTKOBPEMEHHbIE CaMOYCTpaHaAoLLne-
Cs1 pa3psabl HA MEXXKOHTAaKTHOM NMPOMEXYTKE B Neprog, NpUnoXeHnst BO3BpaLlaloLLerocs HanpshkeHus. Boiknto-
yaTenb CYMTAETCH BblAepXKaBLUMM UCTbITAHUS, €CN CaMOYCTPaHSoLLMECs paspsiabl He NPUBENU K NOSBMEHUIO
TOKa MPOMbILLIIEHHON YaCTOTbI.

Bce cniyyaun kpaTkOBpEeMEHHbIX CaMOYCTPaHSAOLLMXCSA pa3psaaoB OOMKHbI ObiTb NpYBeAEHbI B NTPOTOKOME
WCNbITaHWUI C yKa3aHNEM PEXMMOB UCTbITaHUI, B KOTOPbIX OHY MPOU3OLLIN.

9.6.2.7 Nocne BbINONHEHMS NTIOOOro U3 PEXXMMOB UCTbITAHWIA, NPUBEAEHHbIX B Tabnuue 22, COCTOSIHUE BbIK-
noyartens JomkHO COOTBETCTBOBATL CrieyHoLLMM TpeboBaHMAM:

a) onepauymm BKIOYEHMS 1 OTKITKOYEHUST BbIKITIOYATENS MPY OTCYTCTBMM TOKA B €0 INTaBHOM LIEMW BbINOMHSOT-
cs1 ucnpaBHo. COBCTBEHHbIE BpeMeHa BKIMKOYEHNS U OTKIMOYEHUS BbIKNOYaTENs Npy HOMUHANbHOM HanpsXkKeHuu
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Ha 3a)KMMax BKMOYaIOLLMX U OTKITHOYaoLWNX YCTPOUCTB NPMBOAA, €r0 HXHEM U BEpXHEM Npeaene He U3MeHU-
JINCb CYLLIECTBEHHO MO CPaBHEHMIO C X 3HAYEHNSIMU A0 UCMbITAHWIA. [Ns1 KOHTPOIISt COGCTBEHHbLIX BPEMEH BKITHO-
YEHMS 1 OTKIHOYEHUS MOCTIE KaXKO0ro peXkrmMa UCTbITaHWI BIMOMHSATCS onepaummy BKITFOYEHNS U OTKIIoYeHWs 6e3
TOKa (XOrocTble onepauum);

0) BbIKMO4aTeNb CNOCOBEH BKMNOYaTh U OTKINIOYATh HAarpy304HbIe TOKW BNOTb 40 TOKa, PaBHOMO HOMUHanb-
HOMY, NPy HanborbLIeM paboveM HaNpPsHPKEHUM, XOTS KOMMYyTaLNOHHasi CIOCOBHOCTb ero Npu TOkax KOPOTKOro
3aMblKaHUS MOXET ObITb CYLLIECTBEHHO CHUKEHHO;

B) COCTOSIHME IMaBHbIX KOHTAKTOB (OnsiaBrneHne NOBEPXHOCTU, KOHTaKTHOE AaBneHne, BO3MOXHOCTb nepe-
MeLLleHns) LOMKHO oGecneynBaTh BO3IMOXHOCTb ANIUTENBHOro NponyckaHus Yepes HUX Toka, paBHOro HOMUHanb-
HOMY; NPV 3TOM TemMnepaTypbl He OOMKHbI 6bonee yem Ha 10 °C npeBbIlWaTb HOPMUPOBAHHbLIE B COOTBETCTBUM
¢ 6.3. INpwv onpeaeneHun gonyCTUMOro NPEBbILLEHNSI TEMMNEPaTyP KOHTaKTbl CYUTAIOTCS MMEILLMMIN cepedpsiHoe
MOKpbITUE, €CNK CroK cepebpa Ha HMX coxpaHuncs. B npoTMBHOM cnyyae AonyCTMbIe NPeBbILLeHUs TeMneparty-
pbl IPUHUMALIOT KaK A1151 KOHTaKTOB, HE MMEIOLLIMX MNOKPbLITUS;

r) M3onsiumMs BbIKIMoYaTenNs BblAEPXKNBAET NCMbITaHMSA B cOOTBETCTBUM € 9.3.5.

CooTBeTCTBUE BbIKIHOYATENS TPEOOBaHNSAM NepeyncrneHnii 0), B), r) NpoBepsitoT BHELLHNUM OCMOTPOM U B
Cny4ae COMHEHUI NPOBOAAT COOTBETCTBYIOLLME UCTIbITAHMS.

9.6.2.8 [1ns BOCCTaHOBMNEHMWS BbIKNtoYaTENs A0 NepPBOHAYarbHOro COCTOAHMS (B OTHOLLEHUN HOPMUPOBAH-
HbIX XapaKTePUCTMK KOMMYTaLMOHHOM CMOCOBHOCTH, N30NALMN, HarpeBea 1 Ap.) MoryT NoTpeboBaTbCA: YacTu4Has
pa3bopka BhIKIoYaTesNs; OCMOTP AyroracMTeNbHOro YCTPOMCTBA U U30SSLMOHHbBIX YacTeN 1 PEMOHT, BKIOYato-
Wi B cebs npy HeOBXO0ANMOCTU UCMIPaBNEHNE NN 3aMeHY AyroracuTernbHbIX KOHTaKTOB UM APYTMX CMEHHbIX
YyacTeln ayroracutenbHOro yCTpoMCcTBa, A0NMBKY Macna 4O HOPpMarbHOro YPOBHS, ero (ounsTpoBaHue unm 3ame-
HY, OYMNCTKY U3ONSALMOHHBIX YaCTel OT MPOAYKTOB pasnoXeHWs Ayroracsien cpeabl 1 YacTuL, MeTarnsa KOHTaKToB,
3amMeHy nornoTutenst (dunsrpa) ra3oBbIX BbIKITHOYaTENEN.

9.6.3 TOKM OTKIIIOYEHUSA U BKIOYEHUA

9.6.3.1 TOKM OTKMOYEHMS U BKIHOYEHMS NPU TPEXTIOMOCHBIX UCNbITAHUAX ONpeaensitoTca:

a) TOK OTKITHOYEHNS:

1) cpegHeaprdMeTUHECKMM OENCTBYHOLLMX 3HAYEHWI NEPUOLANYECKMX COCTaBNAOLLNX TOKOB B TPEX MOSH0-
cax,

2) 3Ha4yeHueM 3 B TOM 13 MNOSHOCOB, B KOTOPOM OHO OKaXXeTCsl HanbOoNbLLMM;

0) TOK BKITHOUYEHUS:

1) cpegHeapudMeTUHECKMM HavarbHbIX AEACTBYHOLLMX 3HAYEHUIN NEPUOONYECKNX COCTaBSIFOLLIMX TOKOB B
Tpex nontocax,

2) 3Ha4YeHUeM nuka B TOM 13 NOMOCOB, B KOTOPOM OHO OKaXXETCSl HAaMBObLLMM.

9.6.3.2 [lencTByloLiee 3Ha4YeHWE NEPUOANYECKON COCTaBMAOLLEN TOKA OTKITIOMEHUS U HaYanbHOe Aen-
CTBYHOLLIEE 3HAYEHME NEPUOONYECKON COCTABSAIOLLIEN TOKA BKITHOYEHMS B NIOOGOM MOJHOCE HE A0MMKHbI OTNMYaTLCS
OT COOTBETCTBYIOLLMX CpeaHeapnMeTUHECKUX 3HAYEHNI 3TUX BENUYMH NS Tpex nontocos 6onee yem Ha 10 %.

9.6.3.3 MamepeHmne oTKITHYaeMOoro Toka kak Npu TPEXMOSOCHBLIX, Tak M OOHOMOJTFOCHBIX UCMbITAHUSAX MPOBO-
T Mo KPMBOW TOKAa, Ha KOTOPOW ONpeaensioT ANMHY OTpe3ka, napanenbHOro 0Cy OpAuHaT, orpaHUYeHHOro oru-
GaroLLMM KPUBOW TOKa U NPOBEAEHHOIO B MECTE, COOTBETCTBYHOLLIEM MOMEHTY NPEKpaLLLEeHNS CONMPUKOCHOBEHMS
(pa3mMblikaHns) gyroracuTeribHbIX KOHTAKTOB (CM. PUCYHOK 2). YMCroBOe 3HaYeHne Nepruoamyeckon CoOCTaBnsto-

LLIeM OTKINKOYAEMOro Toka paBHO AfIMHE 3TOro oTpeska (B maclutabe Toka), AeneHHON Ha 2 V2.

YucnoBoe 3HavYeHne anepuoanyeckon COCTaBnALLEN OTKIOYaeMOro ToKa paBHO YacTy 3TOro oTpeska
(B MacwiTabe Toka), HAXOASALENCS MEXAY ero cepeanHon N ocbto abecumnce (HyneBon NIMHNER).

9.6.3.4 Ecnv xapaKTepuUCTVKM BbIKITKOYaTENs TAKOBbI, YTO TOK KOPOTKOIO 3aMblKaHWsi CyLLLECTBEHHO CHUXKaeT-
Cs1, HAaNPUMeP NoA BNNSTHUEM HaNPSHKEHUS Ha yre, UK eCnn He NpeacTaBnseTcs BO3MOXHbIM MPoBeCTy ornba-
IOLLLYO KPUBOW TOKa, TO 3a TOK OTKITHOYEHUSI MPUHMMALOT 3HaYEHME TOKa B MOMEHT, COOTBETCTBYIOLLIMIA MOMEHTY
pa3MbIKaHWsi KOHTAKTOB, NOMyYeHHOe NMOO0 K3 OMbITa KOPOTKOIro 3aMbIKaHWs, MO0 pac4eTHBIM NyTEM, Hanpumep ¢
UCKITIOYEHNEM BITUSTHUS HANPSHKEHUS Ha ayre.

9.6.3.5 NamepeHne HavyanbHOro AeNCTBYHOLLEINO 3HaYEeHNSA NepUoaMYECKoOn COCTaBNAIOLLEN ToKa BKItoYe-
HWs1 B OTAEMbHbIX MOSKOCaxX NPOBOAAT MO KPMBOW TOKA BKITIOYEHWS, HA KOTOPOW ONpeaensioT ANIMHY OTpe3ka,
napasnnensHOro OCM OpAVHAT, 3aKMYEHHOTO MeXay BEPLUMHOW BTOPOW NMOMYBOSIHbI M MPSIMOW, KacaTenbHOM K
nepBou 1 TpeTbewn nonyeonHam, (D D' — Ha pucyHke 2). YicnoBoe 3HaueHe Nepruoamnyeckon COCTaBISAOLLEN

TOKa BKITIOYEHWSI PABHO ANMHE 3TOr0 OTpe3ka (B MacluTabe Toka), AeneHHoM Ha 2 /2.
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9.6.4 Buabl ncnbiTaHMi, Bo3BpaLyaloLeecsl HanpsXkeHue U HanpsbkeHue nepepn BKIKOYEHUEM

9.6.4.1 cnbiTaHne Ha KOMMYTALMOHHYK CMOCOOHOCTbL BhIKMoYaTeNeN, B 3aBUCUMOCTH OT 0COBEHHOCTEN
KOHCTPYKLUK BbIKITFOUaTENEN 1 BO3MOXXHOCTEN UCTbITAaTENBHOMO CTEHAA, AOMMKHO B OTHOLLEHMM Y1CTIa UCTIbITYe-
MbIX MOJIFOCOB MPOBOAMTHLCS B COOTBETCTBUM C Tabnumuen 18.

Tabnuuya 18

YcrnoBHoe obo3HayYeHne Buaa MCMbITaHWA Bua vicnbitanns

A, TpexnontocHoe

A, OprHonontocHoe (3aMeHsiollee A,)

A, OpHonontocHoe (A5 UCMBbITaHUIA Ha OTKMIYeHUe HeyAaneHHbIX KOpoT-
KMX 3amblKaHWI)

A, OpHonontocHoe (ANs UCMbITaHWA Ha OTKMOYEHVE B YCIOBUAX paccor-
nacosaHusi as)

As OpHomnontocHoe (AnA BbikMoYaTenen, NpegHasHavyeHHbIX AN CUCTEM
C 3a3eMIeHHON HeWlTpasblo, JOMOMHUTENLHO K UCMbITaHUsM A,)

Ag OpHomnontocHoe (BOCNPOM3BOAsLLEe YCOBUS ABONHOMO 3aMblKaHWUsA Ha
3eMni0 ANS BbIKNoYaTenen, npegHa3HavyeHHbIX ANS CUCTEM C UM30nMpOBaH-
HOM HeMTpanbto, AOMOMHUTENBHO K UCMbITaHUAM A,)

A, [ByxnontocHoe (4ns BbiKMoYaTenemn ¢ Tpems nonocamm B obLiem Ko-
XKyXe, AOMNOMHUTENBHO K UCMbITaHMAM A,)

9.6.4.2 UcnbiTaHuio Buaa Ay, BMECTO UCMbITaHUS BUuaa A, MOryT MoABepraTbCs BblKMoYaTenu ¢ pyHKUmo-
HanbHO He3aBUCUMbIMUY Nontocamu. [NposeaeHMe 3TOro B1aa UCNbITaHWIA JONYCTUMO Takke NS BblKroyaTenem ¢
YHKUMOHANbHO 3aBUCMMbIMU MOMOCaMK, €CNM YCTaHOBMNEHO, YTO ANs AaHHOrO BbIKNOYaTens UCnbiTaHme
BuAaa A, He aBnsaeTcd bonee nerkum, Yem ucnoitaHue suaa A,. ing o6ocHoBaHWs NpaBOMEPHOCTU 3aMeHbI UCTbI-
TaHusa Buaa A, Ha ucnbiTaHve Buaa A, OOMKHO BbITb MOKa3aHO, YTO M3MEHEHWE CKOPOCTEN OTKIMIOYEHMS Y BKIIO-
YeHUs Npu nepexoae K 04HOMOKCHOMY UCTIbITaHMIO HE NPeBLILLAET 5 % 3Ha4YeHUs 3TUX CKOPOCTEN Npu Tpexdas-
HOM UCNbITaHUN.

Mpu GonbLueM U3MeHEHNN CKOPOCTEN AOMKHbI ObIThb BbINOMHEHbI 00a B1Aa UCTbITaHWUIA.

Ecnu Bo3amoxxHOCTel 060pyaoBaHNst HeAOCTAaTOYHO A1 NpoBeAeHNs NOSTHOMACLUTabHbIX TPEXMNOMOCHBIX
UCNbITaHWN, OOMyCckaeTcsl BOCNPOM3BECTU MOBEAEHUNE BbIKIHOHATENS B TPEXMOMOCHOM PEXMME Npu COOTBETCTBY-
HOLLIMX OOHOMOMOCHBIX UCMBITAHUSX MYTEM YBEMNUYEHNUSI UMW YMEHbBLUEHUS HATSAra NPY>XWUH, CHUXKEHNS Uy NoBbI-
LLIeHWs AaBnNeHNs B NpMBOAE U T. M., @ MHPOPMALIMIO ANS TaKOW KOPPEKLUM XapaKTEPUCTUK NOMYYnTb NpU TPEXTO-
NIOCHBIX UCMbITAHUAX NPY MOHWKEHHOM HaMNpPs>XeHUW Npu cobnogeHnn TpedoBaHWM KO BpEMEHN ropeHnst ayru.

9.6.4.3 UcnbiTaHne Buaa As NpoBOAAT OOMNOMHUTENBHO K UCNbITaHWIo BUaa A4, ecnu Heobxoamnmo goka-
3aTh:

- CNOCOBHOCTB BbIKIHOYATESNS NOracuUTb Ayry B yCrOBUAX 04HOGAa3HOro KOPOTKOrO 3aMblKaHUs;

- MEXaHUYECKYH NPOYHOCTb KOHCTPYKLIMM BbIKMOYaTENSA C TPEXMOSOCHbLIM YrpaBreHneM npu HeCMMMeT-
PUYHOM Harpyske, BO3HUKaKLLEN NpyY OOHOMOMOCHBIX OTKIFOYEHMAX NN BKIIOYEHUAX TOKa KOPOTKOro 3aMblka-
HuA. UcnbiTaHue cnegyeT NPoOBOAWTbL Ha OAHOM U3 KpaHMUX MOMHOCOB.

9.6.4.4 NcnbiTaHne Buga Ag NpoBOASAT, ECNN B TEXHUYECKNX YCNOBUAX UMK APYTNX AOKYMEHTaX UMetoTcs
TpeboBaHWst OTKMOYEHUSA ABONHOIO KOPOTKOMO 3aMbIKaHWUS Ha 3EMIH0.

9.6.4.5 [ina pasnnyHbIX BUOOB NPAMbIX UCNbITAHWI, YKa3aHHbIX B Tabnuue 18, HopMunpytoT cnegytowve
3Ha4YeHUs BO3BpaLLaloLLLErocs HanpsKeHUS:

a) anda ucnbiTaHns Buaa A, — cpegHeapudMeTM4eckoe 3Ha4yeHe NontoCHbIX BO3BPaLLaloLLMXCs Hanps-
YXEHU, paccunTbIBaemoe rno popmyne

U

UBn.cp = %; (4)

6) Aand ncnbltTaHAa Bnaa A2— NOJtOCHOE BO3Bpallarolleecd HarnpaxeHue, pacciymntbiBaemoe no CbOpMyJ'Ie
U,

UBI'I = Kn.r %' ()

roe K,  — KoadduumneHT nepeoro racdwlero gyry nontoca rno 6.6.3.1;
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B) ANs MCMbITaHWs BUaa A; — MOMIOCHOE BO3BPaLLAOLLEECs HAMNpPshKEHNE (CO CTOPOHbLI UCTOYHWKA), pac-
cuuTbHIBAEMOE Mo hopmyrie

Unp.
Upn = 2 6)
F) ana ncnbiTaHnA sBuga A4 — MNOJTIOCHOE BO3Bpallakuleecd HarnpaXxeHue, pacciymtTbiBaemoe no cpopmyne
2y,
U — H.p ;
=" (7)
D,) ana ncnbiTaHnAa sBuga A5 — MNOJTIOCHOE BO3BpaLlaloLlleecqa HanpsaxeHne, pacc4ntbiBaemMoe no q)opmyne
U
U — H.p ’
=2 ®)

€) ANns ucnblTaHn BUAoB Ag U A; — MexaynortocHOE BO3BpaLLaloLLEeecs HaNPshKeHWE , pacCcynTbiBaeMoe

no chopmyne
UBM = UH. p* (9)

dakTnyeckn nony4yeHHoe Npu ucnbiTaHnn (M onpeaeneHHoe no 9.6.4.6) 3HayeHne BO3BpaLLlaoLWweroca Ha-
NPsXeHWsi, B TOM 4ncne cpeaHeapumeTnyeckoe 3HaveHune Uy o, MO NepedncrneHunio a), AOIMKHO ObITb He
MeHee 95 % HOPMMPOBAHHOIO 3HAYEHUSI U He AOSMKHO NMpeBbiwaTh ero 6onee yem Ha 5 %, ecnu Ha Gonbluee
npeBbILLIEHNE He NOy4YeHO cornacue paspaboTynka (M3roToBUTENS).

3HaueHMs oTAENbHbIX NMOMIOCHBIX BO3BPALLAOLLIMXCS HAMPSKEHWI MO NEPEUNCTIEHNIO a) HE OOIDKHbI OTIN-
yaTbCsl OT cpeaHeapudMeTUHECKoro 3Ha4eHnst bornee Yem Ha 5 %.

9.6.4.6 3HayeHMe BO3BpaLLAIOLLIEroCs HAMPSXKEHUS MPU UCTIbITaHMW ONpPeaernstoT Mo KpUBOW BOCCTaHaBNN-
BalOLLEroCcsi HanpshKeHNs! Mo ASIMHE OTpe3ka, NepneHanKynsipHOro K OC BpeMEHH, 3aKIFOYEHHOro MeXXay BepLUM-
HOW BTOPOW MOJTHOW MOJTyBOSIHbLI NOCTIE NoracaHus ayrv (Npy TPEXMOSOCHBIX UCMbITAHMSX — BO BCEX MOSocax) n
NPsSIMON, KacaTerbHOW K NpeablayLLen 1 nocreayoLLer nonysonHamM. YncnoBoe 3HaueHe BO3BpaLlatoLLerocs

HaNPSPKEHS PABHO [/IMHE 3TOrO OTPE3ka (B MAcLLITabe HanpshKeHUs), AeneHHoi Ha 2 v/2. Tpu TPeXMomtoCHbIX
UCTIbITAaHNAX B TPeXdpa3HoW Cxeme JoMnyckaeTcsl onpeaensaTb BO3BpaLlatoLLeecs HanpsikeHve Nnbo Mexayno-

NIOCcHOE, NMB0 NOMICHOE (B NEPBOM Cryyae — AeNeHNeM pesynstaTa Ha +/3 ). Mpu aTom gonyckaeTca onpene-
natb Uy op N0 9.6.4.5, nepeuncnenve a), kak cpeaHeaprMeTUYecKoe 3HaUeHNe MEXAYMONOCHbIX BO3BpaLLato-

LLINXCA HaMNPsSDKEHUN, feNeHHoe Ha J3.

9.6.4.7 JnuTenbHOCTb BO3AENCTBUSA HanNPshKeHWs1, MPUIOXEHHOrO K UCMbITYEMOMY BbIKMOYaTENIO NOCne
OKOHYaTEeNbHOro noracaHns Ayru, omkHa 6biTe He MeHee 0,3 ¢. [Npy TpexnontoCHbIX UCNbITAHUSIX AECTBYOLLIEE
3HaYeHMe HanNPSXXEHUS K KOHLLY yKa3aHHOro nepuoaa He A0MKHO yMeHbLUaThest 6onee Yem Ha 20 % OT 3HauveHust
BO3BpaLLlaloLLLEerocs HanpsbkeHus, ykasaHHoro B 9.6.4.5, nepeuncneHuve a) .

9.6.4.8 lNpwu ncnbitTaHnsx Buga A, ONyCKaeTCsi CHUXKeHUe AeCTBYIOLLEro 3HaYeHUS HanpsKeHus, npuno-

KEHHOTO K Morntocy BoiktovaTens, Yepes 0,02 ¢ nocne noracanus ayrv ao U, ,/ V3.

9.6.4.9 HanpspkeHue nepep BkrtoyeHnem B onepaumu B 1 unkne BO gns pasnnyHbiX BUOOB UCMbITaHWUIA,
yKa3saHHbIX B Tabnuue 18, 4omKHO BbITb:

a) Ans ucnbiTaHua Buaa A, — cpegHeapudMeTUYecKoe 3HayYeHue MeXOyMnomnoCHbIX HanpsXeHun
Usim, cp = Un. p; MPU 3TOM pasHuLia Mexay KaxabiM U3 MexAynomntocHbIX HanpskeHn U Uy, o, He AOIkHa
npes.blwaTs 5 %;

6) Ana ucnblTaHMM BUOOB A, (AN BbIKMOYaTenen, He npegHasHavYeHHbIX Ans ogHodasHoro AlB), A;

n A5 — NONCHOE HanpsxXeHune, pacCcynTbiBaeMoe no (bopmyne
Uy
— P .
UBK.n - Jg ’ (1 O)

B) ANs ucnbiTaHus Buga A, (4N BelkntodaTenen, npeaHasHadveHHbIX Ans ogHogasHoro AllB nnm umetoLmx
pa3HOBpPEeMEHHOCTb cpabaTbiBaHMs NONOCOB Boriee 5 Mc) — NOMCHOE HaNpsXKeHWe, paccuMTbIBaeMoe no gop-
Myrne
2, (1)
rae K, . — koadbuumeHT nepBoro racswero ayry nontoca ro 6.6.3;
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F) Aand ncnbiTaHnAa sBuaa A4 — MNOJIIOCHOE HanpsXXeHne, pacc4nTbiBaeMoe rno cbopmyne

20,
UBK.I'I = \/%p : (12)

PaKTM4EeCKN NONYYEHHOE NPU UCTIBITAHUSAX 3HAYEHME HAMNPSPKEHNS Nepe BKITHOYEHNEM JOIDKHO ObITb He
MeHee COOTBETCTBYIOLLENO YKA3aHHOIO BhILLIE 3HAaYEHUS 1 He JOMMKHO NpeBbilwaTh ero 6onee yem Ha 10 %, ecnim
Ha Donbluee NpeBbILLEHNE HE NOMYYEHO corflacue paspadoTynka (M3roToBUTENS).

9.6.5 Kpusble NBH n ux ¢popmmnpoBaHme npu ncnbiTaHUAX

9.6.5.1 Cxema ncnbiTatensHOM Lienmu 1 aNeKTpu4eckme aaHHbIe ee 3rieMeHTOoB Anst ucnbitaHus ¢ NBH, onpe-
JensieMbIM ABYMS U YeTbIPbMSA NapameTpamu, 4OHKHbI 0becneynBaTh nomnyveHve cobcteeHHoro NBH (cHsToro
W paccYnTaHHOro B COOTBETCTBMM € 9.6.5.9), yaoBneTBOpstoLLEN CrieaytoLwmm TpeboBaHusIM (B COOTBETCTBUM C
pucyHkamu 7 u 8):

a) ee ormbatowas (cnocod NoCTpoeHUss — no pucyHkam 7 u 8) He JOIMKHA ObITb HUXKE HOPMUPOBAHHOM
YCMOBHOW rpaHn4yHon finHum MNBH;

HanpspkeHuve u

u'——

0

I
I
I
|
ty t t3 Bpewms t
1 — ornbatowas NBH; 2 — ycnosHasa rpaHnyHas nuaus MNBH; 3 — cobeteenHoe MNBH

PucyHok 7 — lMocTpoenune ornbatowen NBH, onpegensemoro aoByMsi napameTpamm

0) npu ncnbiTaHuax 6e3 socnponsseneHna HNBH HavanbHasa vyacTs NBH He gomkHa nepecekaTb NUHMIO
3anasablBaHns;

B) Npu uUcnbITaHusix ¢ socnponssegeHnem HINBH HavanbHas yacTe NBH onpeaenseTcs npsmon nMHnen,
NpoxoAsLuen N3 Hadana KoopanHaT B TOYKY C KoopAuHaTamu u;, t; (CM. pUCYHOK 6).

CobcTtBeHHoe HIMNBH gomkHo cnegosath no aTou npsiMoit Ha yyacTtke oT 20 % Ao 80 % oT u;, a Ha y4acTkax
Hvke 20 % v Bbiwe 80 % OT u; AOMKHO BbITb NO BO3MOXHOCTU NPUBNNKEHO K HEN.

9.6.5.2 HINMBH pgomxHo BOCNpou3BoanTLCS Npu UcnbITaHusx B pexkvmax T100a, T100s n L90 (tabnuua 22).

TpeboBaHus k HINBH cuntaloT BbINONHEHHBIMUW, €CNN UCTbITaHUS Ha OTKIIOYEHME HeyAaneHHbIX KOPOTKUX
3aMblkaHuin npoBoaaT nNpu NBH co cTopoHbl nMHUK, nMetowem BpeMsi 3agepxku meHee 100 He. B atom cnyyae
HIMNBH B yka3aHHbIX BbILLIE PEXMMaX MOXET He BOCNPOU3BOANTLCS.

Mpu ncnblTaHUSX BbIKIHOYaTENEn, AyroracuTernbHbIE KaMepbl KOTOPbIX LLYHTUPOBaHbI KOHOEHCATOPaMm Unu
HU3KOOMHbIMK (MeHee 300 Om) pesmctopamu, HIMBH He BocnponssoaunTcs.

9.6.5.3 [Ins ucnbitTaHun B1aoB A4, A, n A, yCrnoBHble rpaHuyHble NHuM MNBH 1 nonoxeHns nnuHni 3anasabl-
BaHWs1 AN pa3NnyHbIX TOKOB OTKMHOYEHNS (PEXMMOB UCMbITaHWI) NpyBeaeHsl B Tabnuuax 4 — 11, 14.

Ecnu npu vcnbiTaHnsax BeikodaTtenen Ha oTknoveHne Tokos 0,1 4, ou 1 0,3 1, 0y HE NPEACTaBnsAeTcs
BO3MO>XHbIM MOSNYYUTb HOPMUPOBaHHbIE Manble BpeMeHa ty u t; (Tabnuubl 6, 7, 10, 11), To ncneitaHua cnegyet
NPOBOAUTBL NPU BO3MOXHO MarbIX BpEMEHaXx, ykasas UX hakTU4eckoe 3Ha4yeHue B NPOTOKOSE UCTbITaHWNA.

9.6.5.4 lNpu cornacmu n3rotoBUTENS AOMYCKAETCH UCMbITaHUE BbIKMoYaTenen, Ans KOTopbliX HOPMUPYOT
YyeTblpexnapameTpudeckoe NBH, npoBoauTb B cxemax ¢ AByxnapameTpuyeckum NBH npu BeinonHeHun cneayto-
LLIMX YCIOBUI: CKOPOCTbL HapacTaHusa MNBH go touku (uy, t) paBHa u4/ ty v nuk NBH paBeH HOpMUpOBaHHOMY
3HAYEHUNIO U,..

9.6.5.5 Ecnu BcrieacTBrEe orpaHM4eHHbIX BO3MOXHOCTEN UCTbITaTeNbHOro cteHaa kpueas NBH, onpegens-
€MOro YeTbIpbMS NapaMeTpaMu, He CooTBEeTCTBYeT TpeboBaHuio 9.6.5.1, nepeuncneHue a), To gonyckaeTcs npo-
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HanpsxeHnve u

Bpewms t

Bpewms t

up—————

~—_— e

Bpewms t

Nt

B)
1 — ormbatowas MNMBH; 2 — ycnosHasa rpaHnyHas nuHus MNBH; 3 — cobeteeHHoe MBH.
3aLUTpI/IXOBaHHbIe nnowaakun rIpVI6]'II/I3VITeJ'IbHO PaBHbI
PucyHok 8 — Tloctpoenne orubatowen MNBH, onpegensemoro YyeTbipbMsi napameTpamu

BeJEeHMe OBYXATaMNHOro UCMbITaHUA (Kak Noka3aHo Ha pucyHKe 9), a MeHHo: aTan 1, Mpu KOTopom cobniogaeTcs
TpeboBaHue k ornbatoLien NBH go Touku (U4, t1) v 3Tan 2, NP1 KOTOPOM BbINOSTHAKTCA TPEOOBAHUA K 3HAYEHUSIM
HanpsikeHns U, u Bpemenn t,. OrnbatoLlas obenx kpmsbix NBH gomkHa cooTBeTcTBOBaTL TPEOOBaHMI0 9.6.5.1,
rnepeyncrnieHue a).
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HanpsxeHnne u

N
w

ujp———

|
| |
y | |
t' t1 t2 BpeMH t

1 — cobcTtBeHHoe MNBH atana 1; 2 — ycnoBHas rpaHuyHas nuHus NBH; 3 — cobctBeHHoe MNBH aTtana 2

PucyHok 9 — Kpusble MBH v nx ornbaroime npyu AByxaTanHOM UCMbITaHWUK

9.6.5.6 PopmuposaHue kpuson NBH onsa ncneitaHuin B yCnoBusaxX OTKMIOYEHUS Hey4aneHHOro KOpoTKOro
3aMblKaHUSA NPOBOAAT, UCXOAS U3 CNeayoLwmX AaHHbIX:

a) CO CTOPOHbI UCTOYHMKA MPW KOPOTKOM 3aMbIKaHWM Ha NIMHENHOM BbIBOAE BbIKINOYATENSA: TOK OTKIOYe-
HUS — MO BO3MOXHOCTU BInXKe K 3HAYEHMIO Iy ou

MBH — no tabnuue 19 (f4= 2 MKc);

HIMBH (npu ncnoitaHmnax ¢ HMBH) — no 6.6.3.5.

6) CO CTOPOHbI FIMHUM — NapaMeTpbl, ykasdaHHble B 6.6.3.6, co cneayowmmm npeaensHbIMU OTKIOHEHUSIMA
WHAYKTUBHOCTW FTIUHWK:

ot +0 % no +20 % — ansa ucnbitaHui npu Tokax 0,9 1, o

+ 20 % — ons ucnbitaHun npu Tokax 0,75 1, o 1 0,6 1, 1o

Ecnu npumeHseTcsa cxema, 3ameLLaroLLas IMHML, Y KOTOPon KO3dUUMEHT Nuka nuHum K, |, npeBsbIaeT
HOpPMMpPOBaHHOE 3HaveHue 1,6, To pacHeTHas UHAYKTUBHOCTb 3TON CXeMbl Ha NPOMbILLIEHHOW YacToTe MOXeT
ObITb CHWXKeHa, YTobbI NPUBNM3NTLCA K 3Ha4YeHuo nepeoro nuka MNBH, cootBeTCcTBYOWEMY 3HaYeHuo K, . MNpu
3TOM Ans nonyyYeHusi TpebyemMoro Toka MOXeT NOHaA0bUTLCH BKIOYEHWE AONONMHUTENBLHOM UHAYKTUBHOCTY B LiEMb
WCTOYHMKA NUTaHUS.

Ecnu BcneacTteue orpaHMYeHHbIX BO3MOXHOCTEN UCTIbITAaTENBHOIO CTeHAa He NpeACTaBnseTcs BO3MOXHbIM
BblaepxaTb Ang NBH co cTopoHbl McTo4HMKa TpeboBaHue rno 9.6.5.1, nepeuncrnenune 6), To JonyckaeTcst NPoBo-
ONTb UCNbITaHWE NMPU YBENUYEHHOM 3HAYeHUN napameTpa ty Npu YCRoBUW, YTO CHUXKEHHOE B CBSA3M C 3TUM
3HayeHue NBH co cTOPOHbLI NCTOYHUKA B MOMEHT NEPBOro Nyka HanpsiXXeHUs Co CTOPOHbI NMUHUK ByaeT CKoMMNeH-
CMPOBaHO COOTBETCTBYIOLLMM YBEMNMYEHNEM 3TOrO MUKA.

Mpw orpaHUYEeHHBIX BO3MOXHOCTSAX UCNbITATENBLHOMO CTEeHAa A0MYCKaeTCsl NPOBOAUTE UCTbITAHUS NPU MOHW-
YXEHHOM BO3BpaLLlaloLweMcs HanpsXXeHUn Npu CneayoLwmnx yCrnoBusx:

- €CN BbIKINIOYaTENb YCNELLHO BblAepXXarn UCMbITaHNS B PEXUME OTKIIOUEHNS TOKa 1, ,ou WUIU pEXMMAX,
€ro 3aMeHsIIoLLKX;

- ecnu TpeboBaHne HacTosLero nyHkTa B YacTu NBH co CTOPOHbI UCTOYHMKA BbIAEPXKMBAETCS B TEYEHUE
BPEMEHN, paBHOrO Mo KpanHen Mepe TPOMHOMY 3Ha4YEeHUI0 BpEMEHW A0 NePBOro NMka HanpPsHKeHMst Co CTOPOHBI
nMHAK.

9.6.5.7 Npun ucnblTaHnsx Bblknodatenen ¢ U,,, = 110 kB B pexxume A5 napametpsl NBH npuHumMatoT B
CoOTBeTCTBUM C Tabnnueit 19.

Tabnuua 19 — HopmuposaHHble xapaktepuctuku MBH ans eeikntodatenen ¢ U, = 110 kB npu ncnbitaHnsx Buaos

Az n Ag (Tabnuua 18). YcrioBHas rpaHu4Has nuHvs 3afaaHa YeTbipbms napametpamu, K, =1,0, K, = 1,4

Uion! Ui Uy, t,, u, b, t u', t, S=u,lt,
kB kB MKC kB MKC MKC kB MKC kB/Mkc

110/126 77 39 144 154 Otr2p010 38 Ot 210033 2,0

150/172 105 53 196 210 Or2p019 52 Ot 28 go 45 2,0
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OkoHyaHue mabnuubi 19

Uiom! UH.p, Uy, t, Ug, t,, ty u', t' S=u,lty,
kB kB MKC kB MKC MKC kB MKGC kB/mke
220/252 154 77 288 308 OT12p028 77 | Ot 41 po 67 2,0
330/363 222 111 414 444 O12p040 111 | OT1 57 po 95 2,0
500/525 321 160 599 642 OT12 po 59 160 | OT82 pgo 139 2,0
750/787 481 241 898 962 O12p0 88 240 | OT 122 po 208 2,0

uy;=0,75-2/3 - U

MpumedyaHwue— lNpu ucnbiTaHmax Buaa A; (PEXMM HeyaarieHHOTO KOPOTKOrO 3aMblKaHusl) 3Ha4yeHus
napameTpa t; NMPUHUMAIOT PaBHLIMUA 2 MKC, @ 3HaYeHUs { — MUHUMATIbHLIMU.

wp Ue=14- V213U, st=4t; u'=12 u,.

9.6.5.8 Npun ucnbiTaHusax Bbikntovatenen ¢ U, ,, < 35 kB B pexxumax Ag 1 A; napameTtpsl NBH npuHumatoT
B COOTBETCTBUM C Tabnuuen 20.

Ta6bnwnuya 20 — HopmupoBaHHble xapaktepucTuki NBH ana soikntodatenen ¢ U, < 35 kB npu ncnbiTaHnax BuaoB
Ag 1 A;. YcrioBHas rpaHuyHas nuHusa 3agaHa asyms napametpamu, K, = 1,4

Uiom! Uy Ug, ts, ty, u', t, S=u,lt,
kB kB MKGC MKGC kB MKC kB/mke
3/3,6 71 50 6 24 20 0,14
6/7,2 14,2 62 8 5,0 25 0,24
10/12 23,6 69,9 9 7,9 29 0,34
15/17,5 34,5 81,6 11 11,5 35 0,42
20/24 47,4 100,6 13 15,8 43 0,47
35/40,5 79,9 140,5 18 26,8 59 0,57

ug=14- 42U, ; t;=015-t;; u'=1/3-u,

Mpu ncnbiTaHnax BeiknodaTenen ¢ U, paBHbiM 110, 150 1 220 kB B pexxume A;, napametpsb! NBH npuHu-
MaloT B COOTBETCTBUM C Tabnuuen 21.

Tabnuuya 21— HopmuposaHHble xapaktepucTuki MNBH ana Boikovatenei ¢ U,
Buaa A,. YcnoBHas rpaHuyHas nuHus 3afaHa vetblpbMs napametpamu, K, = 1,4

w OT 110 oo 220 kB npu ncnbitaHmsx

Uiom! UH.p, Uy, t, Ug, t,, ty u', t' S=u,lty,
kB kB MKC KB MKC MKC 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, ; u=187 ugit,=4-t; u'=12-u,.

42



FOCT P 52565—2006

9.6.5.9 OnpepneneHue dopmbl KpuBor cobcTBeHHoro NBH ncnbitTaTenbHOM Lenu NpoBoAAT OAHUM U3 yKa-
3aHHbIX HIDKE METOL0B C y4ETOM KOHKPETHBIX YCIOBWIA UCTIBITAHUS.

K MmeTogam onpeaeneHnst oopMbl YKazaHHOM KpUBOW OTHOCSTCS:

a) OTKITIOYEHWE VCTbITYEMbIM UK CNeLUanbHbIM BbIKIoYaTeNemM C BO3MOXHO HU3KMMMW UCKaXKatoLLMMK CoO-
ctBeHHoe NBH uenu chaktopamm Toka KOPOTKOrO 3aMblKaHWs C MMHUMAarbHO BO3MOXHBIM COAepXXaHneM anepuo-
OMYECKO COCTaBMSIOLLEN MPY MOMHOM Ui MOHKEHHOM BO30Y>KOEHMN NCTOYHMKA, CO CHATMEM OCLIMITIIOrpaMMbl
npouecca BOCCTaHOBMNEHUS HAMPSPKEHWS 1 06paboTKo ee B COOTBETCTBUM C NpunoxeHnem XK;

0) oTKMOYEHVE NaeanbHbIM BbIKIHYaTENEM HAMNOXEHHOIO Ha BbIBOABI UCMbITYEMOTO BbIKIHOYaTENS UMY b-
€a OTHOCUTESBHO Masioro Toka (MPOMbILLIIEHHOW UITU MOBBILLEHHOW YaCcTOTbI), CO CHATUEM OCLMNIIOrpaMmebl Npo-
Lilecca BOCCTaHOBIEHNSI HANPSPKEHWUS;

B) MOAENUPOBAHNE CXEMbI CO CHATMEM OCLIMIIIONPaMMbl MPOLIECCA BOCCTAHOBIEHMS HANPSPKEHUS;

r) pacyeT No napameTpam MCMbITaTeNbHON LiEN 1 NOCTPOEHNE KPUBON;

4) BKITKOYEHME UCTbITaTeNbHbIX TPAHCHOPMAaTOPOB Ha Pa30OMKHYTYIO UCTMbITATENbHYH LieMb C MOMOLLIbIO HE
VMEIOLLLETNO LUYHTUPYIOLLMX PE3MCTOPOB annapara ¢ HebomMbLIMM pacCTOSHUEM NPeABapUTENBHOrO NPobos Npu
BKITHOYEHUN, PACMONOXEHHBIM MO BO3MOXHOCTU BMVXKe K reHepatopy, C permcrpauuen nocpeacTtBOM OCLUM-
riorpamMmbl NEPEXOOHOIO HAMPSPKEHUST HA PA30MKHYTOM MPOMEXKYTKE BTOPUYHOM OOMOTKM (METOA NPUMEHWM TOSTb-
KO A1 UCMNbITaTeNbHbIX Liener ¢ 04HO4YacTOTHLIM NMPOLLECCOM BOCCTAHOBIIEHMS HANPSXXEHNS N HE BOCIPOU3BOANT
NPaBWITbHO 3KCMOHEHUMArbHYH COCTaBNSALLYI0, 00YCITOBIEHHYHO BUXPEBBLIMU TOKaMM).

B nepeuuncnenuu a) k paktopam, nckaxatrowmm codbctseHHoe NBH, oTHocATCS, B YaCTHOCTH, HanpshkeHne
Ha gyre, nocrnegyrosasi IpOBOAUMOCTb, Hanm4yme napanfenbHbiX AyroracutenlbHOMY YCTPOWCTBY EMKOCTEN I
CONPOTUBIIEHNIA.

B nepeuvncrnieHun 6) nog naeanbHbIM BbIKIOYaTENEM NOHMMAIOT BbIKITHOYaTESb, Y KOTOPOro NageHne Hanpsi-
YKEHUS Ha MEXOYKOHTAKTHOM MPOMEXYTKE A0 OTKITHOYEHUSA TOKa M ero NpoBOAVUMOCTb MOCHE OTKITHOYEHUS ToKa
HaCTONBKO Marbl, YTO Npu onpeaeneHmn cobcTeeHHoro MNBH nmn MoXHO NnpeHebpeyb.

Ecnn no ocumnnorpamme kpusor NBH, onpeaensaemoin YeTblpbMsi NapamMmeTpamu, He NpeacTaBnseTcs BO3-
MO>KHbIM ONpPeaenvTb HayalbHYH YacTb KPUBOW, TO JOMYCKaeTcs NpeHebpeyb OTKIOHEHEM ee (hopMbl BONN3K
Hyns 1 paccyuTaTb 3HaYeHue 3anasabiBaHus ty, no opmyne

C=445-1o—6tdli—11’°, (13)

roe C— cymmapHas (cobcTBeHHas U OMONHUTENbHAs ) EMKOCTb, BKIFOYEHHas napanienbsHO UCNbITYEMOMY BbIK-
noyarento, B MMkpodapagax;

ty nt; — B MUKpOCekyHaax;

U4 — B KMNOBObTAXx;

iy — OTKMOYaeMbI TOK B KMnoamnepax.

9.6.5.10 lMNMpumepsbl cxem popmmupoaHus NBH ona o4HONONOCHBLIX UCMbITAaHWUIA, COOTBETCTBYHOLLMX Tpebo-
BaHuaM 9.6.5.1 1 9.6.5.4 6e3 BocnponsseaeHus HIMBH, npuseaeHb! B npunoxexHun U.

9.6.6 PeXxumMbl ucnbiTaHumn

9.6.6.1 lNpun ucnbiTaHnax BuaoB A—Ay, yKasaHHbIX B Tabnuue 18, BbIMONHAIOTCA PEXUMbI UCTIbITAHN,
yKasaHHble B Tabnvue 22, ¢ y4eToM UX NPUMEHNMOCTU ANA BbIKItovaTenen pasnnyHbiX TUMOB, pasfnyHbIX BUAOB
UCNbITaHWI U pPa3nU4HbIX YCIOBUI cornacHo TpeboBaHMsaM HacTosLwero nogpasaena. B cnyyae npymeHeHus
CUHTETUYECKNX UCTNbITaHU HEOBXOAMMO PYKOBOACTBOBATLCHA AOMNONHUTENBHBIMKU TpeboBaHNsaMKM 9.6.7, a npu Uc-
NbITaHWM NO YaCTSIM — OMONHUTENbHLIMU TpeboBaHUsIMK 9.6.8.

n pnmMmedvyaHmne — ,D,J'IH BbIKNOYaTenenm B Lensx reHepaTopoB N CUHXPOHHbIX KOMNEHCAaTOPOB A0NyCKaeTCcA
yCTaHaBnmBaTb OpPYrne pexumbl MCnbITaHUNA, KOTOpPbIe OOJKHbI OblITb npuBeaeHbl B nporpaMmmax U npoTokonax ucnbita-
HWN.

9.6.6.2 OcmMOTp 1 NpK HEOOXOONUMOCTM PEMOHT (PeBU3US) 06 beKkTa UCMbITAHWIA B COOTBETCTBMM C 9.6.2.7
MOTYT NPOBOAMTBCS NOCIIE BbINOMTHEHUS ITOGOro U3 PEXMMOB UCTbITAHWI, YKa3aHHbIX B Tabnuue 22.

Mpu ocMoTpe (peBM3nm) OIMKHO ObITb YCTAHOBIIEHO OTCYTCTBME MOFIOMOK UMM MEXaHNYECKVX MOBPEXOEHUI
COCTaBHbIX YacTel BbIKMoYaTers, 3a UCKIMYEHNEM YacTewn, BXOASALWMX B nepeyHn kommnektos 3T,

9.6.6.3 Ecnu xapakTepucTuku UcnbiTaTeNbHOIo CTeHAa He 06ecneyYnBatoT BbinonHeHue pexuma T100s npu
HOPMUPOBaHHbIX TOKaxX 1 HaNpshKeHUsix, JonyckaeTcs pacyneHsaTb pexkum T100s Ha ABa 3aMEHSIIOLLUX Ero pexu-
ma: T100s(a) n T100s(b) B cneaytoLLmMx BapMaHTax 3aMeHSoLLMX PEXMMOB:

a)T100s(a): B—180c—B T100s(b): O — t5; —BO — 180 ¢ — BO;

6) T100s(a): B; T100s(b): O — fg; —BO — 180 ¢ — BO;
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B) T100s(a): B; T100s(b): O — fg; —BO — 180 ¢ — BO;
r)T100s(a): B—20c—B T100s(b): O — ts; —BO — 20 ¢ — BO.

MpumeyaHune—MponucHble 6ykebl «O» 1 «B» 03Ha4aloT onepaLum OTKIIOYEHUS U BKITIOYEHUSI COOTBETCTBEH-
HO, Npou3BeeHHbIe NPU HOPMUPOBaHHBLIX AnA pexuma T100s 3HavyeHuaX TOKOB U HanpspkeHuin. CTpovHasi BykBa «B»
0O3Ha4aeT onepaummn BKIOYEHUS, NPON3BEAEHHbIE NPU MEHBLUNX 3HAYEHMSAX TOKOB M HAaNpPsPKEHWUIN, HACKONbKO BO3MOX-
HO GNU3KUX K 3HAYEHUsIM, HOPMUpPOBaHHbLIM Ans pexunma T100s.

9.6.6.4 Npwu OTCyTCTBUM UCMbITaTENBbHBIX BO3MOXHOCTEN AN ocyLecTBreHus pexuma T100s nnm pexmmon
T100s(a) u T100s(b) no 9.6.6.3 gonyckaeTcsa 3aMEHATb 3TU PEXUMbI HAOOPOM OTAENbHBIX onepauui u (Mnn)
nocneposaTternbHocTer onepaunii (O; B; BO; O — ts; — B 1 Ap.), BbINONHAEMbIX NPU HEO6XOAMMOCTU Ha pasHbIX
ak3emnnsapax o6pasLoB 1 NogobpaHHbIX Tak, YTOObI pe3ynbTaThl UCMbITaHWIA NO3BOMSANV NOATBEPAUTE CNOCO6-
HOCTb BbIKITHOYATENNS BbIMONHATL UMK pexxuma T100s, 4To JOMKHO ObITb TEXHNYECKM 06OCHOBaHO 1 OTPaXKEHO B
MPOTOKOMAaxX UCMbITaHW.

9.6.6.5 lNpwu ncnbiTaHusx B pexxumax T100s, T100s(a), T100s(b) xoTa 6bl B 04HOM onepaumn BKIOYEHUS
(Mpw TPEXNOMIOCHBIX UCTLITAHUSAX — XOTH Obl B OAHOM U3 MOJSIFOCOB) 3HA4YEeHNE HanborbLLErO NUKA TOKa BKITHOYe-
HUS i, OOMMKHO ObITb MOJTyYEHO TakUM, YTODObI €ro OTKIIOHEHNE OT HOPMUPOBAHHOIO 3HAYEHUS J;, |, HE BBIXOAUIIO
3a npegenbl, ykazaHHble B Tabnuue 22, n xoTts bl B O4HOW onepaummn BKITKOYEHMS (Mpy TPEXMONOCHBIX UCTbITa-
HUSIX -— XOTS 6bl B OAHOM U3 MOMOCOB) TOK BKITHOYEHWSI JOIMKEH ObITb CUMMETPUYHBLIM (BO3HUKATb B MOMEHT,
Korga MrHOBEHHOE 3HaYeHVe HanpsPKeHWs Nepes BKItYeHneM cocTaBnseT He meHee 0,85 ero amnnutyabl).

Ecnu no ycrnoBusam ncnbitTaHnii TpebyeTcs Nony4ntb 3HaveHus I, 1 (Mnu) i, npesbilatoLme bonee yem Ha
10 % HOpMMPOBaHHbIE 3HAYEHUS], TO HA Takoe NPEBbLILLIEHNE JOIMKHO ObITb NONY4YEHO COrnacue N3roToBUTENS
(paspaboTumka).

Ecnn no Tem unu nHbim NnpuynHam (npegsapuTenbHbIA Npoboi, HenonagaHue B HYXXHYH0 doasy, xapaKkTepuc-
TUKM UCMNbITAaTENBHOMO CTEHAA) YKasaHHbIe Bbiwe ycrnoBus B pexkumax T100s, T100s(a), T100s(b) okasbiBatoTcs
HEBbIMOJTHEHHBIMW, TO AN UX BbINOMHEHNSI NPOBOAAT AOMOSTHUTENbHbIE UCTIBITAHWS Ha BKITHOYAHOLLLYHO CNOCO0-
HOCTb, MPUYEM A1 NONYYEeHUs i ,, JOMYCKAETCs NPUMEHEHME NMOHWKEHHOTO HAMNPSKEHWS nepes BKITIOYEHNEM.

Ecnu gnsa gaHHoro BeIkto4aTens nomnyyeHve TpebyemMoro nnka Toka BKIHYeHUS Npy HOPMUPOBAHHOM Ha-
NpshKeHM Nepes BKITIYEHNEM HEBO3MOXHO U3-3a NpedBapuTenbHOro npobos, To B MPOTOKOSIE UCMbITaHUA JOIK-
HO ObITb MOKa3aHo, YTO (haKTUYECKM NOMYYEHHbIV MPY UCMbITAHWMW MK TOKa COOTBETCTBYET pearibHbIM YCIOBUSM
paboThl BbIKMOYATENSA B TOUKE CETU C TOKOM BKITHOYEHUS, paBHBIM HOPMMPOBAHHOMY.

Tabnuua 22 — PeXuMbl UCMbITaHUS BbIKMOYaTENs Ha KOMMYTaLUWUOHHYHO cnocobHocTb NPU KOPOTKMUX 3aMbIKaHNAX
N B YCNOBUAX paccoriiacoBaHuA a3

ObosHa- o TOKM OTKIIOYEHUS U BKIMIOYEHNSI Uneo Homep nyHKTa HacToALLero
Hexne nepaums nim cTaHaapTa, B KOTOPOM
pexuma rpynna onepawuit HopmupoBaHHoe Ef;ﬂoe:eb::;e OnbITOB, anBeAeHS Memmqe‘;me "
ueneita- sHadenme % 1| e menee Npoune yKasaHusi Mo PexumMy
HUi
T10 HopmuposanHbi unkn 1 nim 2 | I, =0,1 Io’ Hom + 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 HopmuposaHHbid umkn 1 vim 2 | I, |, =0,3 I’HOM + 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 HopmupoBsaHHbi umkn 1 unm 2 | I, |, =0,6 I’HOM +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 | HopmupoBaHHbI umkn 1 wnn 2, | I, |, = ]O’ oM -0 1 9.6.6.1—9.6.6.7; 9.6.6.15;
wnm 1a (6.6.1.5)* L=i, +10 9.6.6.17; 9.6.6.19; 9.6.6.21;
=i, 9.6.6.22
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(6.6.1.5)* (B ycnoBusx HeyganeH-
Horo K3)

O6osHa- TOKW OTKITOYEHUSI U BKITKOHEHUS Yoo Homep nyHKTa HaCTOSLLEro
“eHne Onepauus unm cTaHdapTa, B KOTOPOM
pexuma rpynna onepawmii HopmuposaHHoe Zlfzie;:::;e OnbITOB, rlpVIBep,eHlfl MeTququ():Kme n
ueneita- sHadenme % | HE MRS L oume yKasaHusi Mo pexumy
HUN
T100a | OtknoyeHue Iy = 1o om -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 HopmuposaHHbid umkn 1 wim 2 | I, =0,8 1, . © + 20 1 9.6.6.1; 9.6.6.2; 9.6.6.6;
(6.6.1.5)*, (kpuTU4ECKNE TOKW) I, ,=04 o, Hom 1 9.6.6.7; 9.6.6.9; 9.6.6.15;
9.6.6.17; 9.6.6.19; 9.6.6.21;
9.6.6.22
Ter2 HopmuposaHHbii umkn 1 vnn 2 | I, =0,45 ]OYHOMVI + 20 1 9.6.6.1; 9.6.6.2; 9.6.6.6;
(6.6.1.5)*, (kpuTU4ECKMNE TOKN) I, ,=0.2 on oM 1 9.6.6.7; 9.6.6.9; 9.6.6.15;
9.6.6.17; 9.6.6.19; 9.6.6.21;
9.6.6.22
Ter3 HopmupoBsaHHbin umkn 1 wnmn 2 | I, =021, . © + 20 1 9.6.6.1; 9.6.6.2; 9.6.6.6;
(6.6.1.5)*, (kpuTH4eckne TOKM) I, ,=0,05 Io’ Hom 1 9.6.6.7; 9.6.6.9; 9.6.6.15;
9.6.6.17; 9.6.6.19; 9.6.6.21;
9.6.6.22
OP1 OTkntodeHue (B ycrnosusx paccor- | I, = 0,075 Io’ Hom + 20 3 9.6.6.1; 9.6.6.2; 9.6.6.7;
nacosaHusi as) 9.6.6.10; 9.6.6.13; 9.6.6.19;
9.6.6.22
OoP2 Livkn BO un otkniodenue (B ycro- | [, , = 0,25 Io’ Hom -0 1onbiTBO| 9.6.6.1; 9.6.6.2; 9.6.6.6;
BMSIX paccornacoBaHus gas) +10 2 onbiTa O| 9.6.6.7; 9.6.6.11; 9.6.6.13;
9.6.6.19; 9.6.6.22
T1ph Otkntovenne (B ycnosusx ogHo- | I, = Io’ Hom -0 1 9.5.5.7; 9.6.6.1; 9.6.6.2;
dasHoro K3) +5 9.6.6.7; 9.6.6.12; 9.6.6.22
T2ph’ OrtknioueHve (B ycnosusx asonHo- | I, = 0,87 ]o’ oM -0 1 9.6.5.8; 9.6.6.1; 9.6.6.2;
ro K3 Ha 3emnto) +5 9.6.6.7; 9.6.6.12; 9.6.6.22
T2ph" | OByxnontocHoe oTkmoveHve ans | I, = IO’HOM -0 3 9.6.5.8; 9.6.6.1; 9.6.6.2;
BbIKMOYaTeENen ¢ gyroracutenb- +10 9.6.6.7; 9.6.6.12; 9.6.6.22
HbIMW YCTPOMCTBaMK BCEX MOMO-
COB B 06LLIEM KOXyXe
L90 HopmupoBsaHHbii umkn 1 wnmn 2 | I, |, =0,9 ]o, oM -0 1 9.6.5.2; 9.6.5.6; 9.6.6.1;
(6.6.1.5)* (B ycnoBusx HeyganeH- +2 9.6.6.2; 9.6.6.6; 9.6.6.7;
Horo K3) 9.6.6.13; 6.6.6.14; 9.6.6.19;
9.6.6.21; 9.6.6.22
L75 HopmuposaHHbin umkn 1 wnm 2 | I, = 0,75 Io’ Hom +5 1 9.6.5.6; 9.6.6.1; 9.6.6.2;
(6.6.1.5)* (B ycnoBusx HeyganeH- 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 HopmupoBsaHHbin umkn 1 wnm 2 | [, = 0,6 Io’ Hom +8 1 9.6.5.6; 9.6.6.1; 9.6.6.2;

9.6.6.6; 9.6.6.7; 9.6.6.13;
6.6.6.14; 9.6.6.19; 9.6.6.21;
9.6.6.22

CS BbINOSIHEHNE HOPMUPOBAHHOIO UKMKna 1a npu 1

0, HOM?

* Bblkntovatenu, npegHasHadeHHble ans AlB, ncnbiTbiBaloTCA B HOPMMPOBAHHOM UMKNE 1; BbIKNOYaTenu, He
npegHasHadeHHble anst AMB, UCMbITEIBAIOTCS B HOPMWPOBAHHOM LMKIE 2; BbIKINOYATENW, ANS KOTOPbIX rapaHTupyeT-
ncnblTbiBatoTcs B pexume 100s B HOpMUPOBaHHOM Lmkre 1a.
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9.6.6.6 Npwu BeINonHeHunn pexxumon T10, T30, T60, T100s, Ter1, Ter2, Ter3, OP2, L90, L75, L60 gonyckaetcs
npomnyckaTb ornepauum BKITIOYEHNS C COXpaHEHNEM HOPMUPOBAHHbLIX MHTEPBaroB BpeMeHN Mexay onepaumsmm
OTKIMOYEHMS.

Ecnu ykasaHHble B LmKiax onepauui uHTepBaribl BpeMeHN HEBO3MOXHO BblAepXKaTb M0 YCNoBUAM paboThbl
ncnblTaTenbHON YCTaHOBKW U OHW HE BIUSIIOT Ha paboTy BbIKtoyaTens, To AornyckaeTcs nx ysenuyenne. [Npn atom
B NMPOTOKOSE UCMbITaHU NPMBOAAT 3HAYEHNS MHTEPBanoB U 060CHOBaHME BO3MOXHOCTU MX yBENUYEHWSA Ans Uc-
MbITYEMOro BbIKMo4aTens.

9.6.6.7 MNpwn ncnbiTaHNSX BO BCEX pexXMMaX, ykasaHHbIX B Tabnuvue 22, kpome pexuma T100a, B 4acTu Toka
OTKIMOYEeHUs JOMKHbI BbITb cobnitogeHbl cnegytowme TpeboBaHns (B JONONMHEHME K COBNIOAEHMIO YKa3aHHbIX B
Tabnuue 22 4onyckoB Ha 3Ha4YeHue Toka, namepeHHoe no 9.6.3.3):

a) 3HadeHue B JormkHo BbiTh He Gonee 20 %;

6) 3HaueHne NeproanN4ECKoM COCTaBIIAOLLIEN TOKa KOPOTKOrO 3aMblKaHWS UCTbITaTeNbHOW Lienu (Mpu BKIO-
YEeHHOM BbIKNtoYaTene) B MOMEHT, COOTBETCTBYIOLLMIN MOMEHTY NoracaHvusi OCHOBHOW Ay (NMPY TPEXMOSHOCHbIX
NCMbITaHUAX — B NEpPBOM racsiLLeM ayry Nontoce), B CBA3N C 3aTyXxaHUeM 3TOM CoCTaBnstoLLen AOIMKHO BbITb He
MeHee 90 % 3Ha4YeHWsi Toka B MOMEHT MpeKpaLLeHst CONMPUKOCHOBEHWS OyroracuTernbHbIX KOHTaKTOB.

9.6.6.8 Vicnbitanuto B pexxume T100a noasepratoT Tonbko Bbikntovatenu ¢ B, > 20 %.

HonyckaeTcs, 4Tobbl B O4HOW U3 onepaLuin aToro pexxuma obino < B,,, ecnv cpegHee 3HaveHuve B B Tpex
onepaumsx He meHee f3, .

9.6.6.9 UcnbiTaHnsa Npu KpUTUYECKUX ToKax B pexxumax Ter1, Ter2 n Ter3 npoeoaaTcs B TOM Criyyae, ecriv B
ofHoMm 13 pexumos T60, T30 unum T10 MruHMMansHoe BpeMs Ayr yBenuM4MBaeTCs No CPaBHEHUIO C COCEOHUMU
pexumamu Ha 10 mc nnum Gonee.

Pexvm Ter1 BbINONHAKT NPY yBEMUYEHUN MUHVMANbHOMO BPeMEHM Ayr Ha yKasaHHOe 3HaueHne B pexu-
Me T60; pexum Tcr2 — npu yBenmyeHnn MMHUManbHOro Bpemenu ayrm B pexume T30; pexum Tcr3 — npum
yBEnMYeHUN MUHManbHOro BpemeHu Ayrn B pexume T10.

3HayveHns1 Bo3BpaluaroLerocs HanpshkeHus npuHumMatoT no 9.6.4.5, napametpel NBH B pexxume Ter1 —
Takue xe, kak B pexume T60, B pexxume Ter2 — kak B pexxume T30, B pexxnme Ter3 — kak B pexkume T10.

9.6.6.10 VcnbiTaHns B pexxume paccornacosaHus pasz OP1 gonyckaeTcs He NpOBOAUTL, €CNW ANS BbIKIHO-
YyaTens He TpebyeTcsa NpoBeaeHUe UCTbITaHWI B pexxume Ter3.

9.6.6.11 B pexxmme OP2 npw BbINonHeHun uykna BO Tok BKIMOYEHWS JOMMKEH ObITb CUMMETPUYHLIM, TO ECTb
BO3HMKaTb B MOMEHT, KOrja MrHOBEHHOE 3HaYeHWe HanpsbkeHns nepes BKNoYeHneM coctaenseT He meHee 0,85
ero amnnuTyapl. Anepuoanyeckasi CoCTaBnsoLLas Toka oTKMoYeHus B aormkHa 6biTb He 6onee 20 % B onepauu-
AX OTKIOYEHUS 1 He HopmMupyeTcs B Lukne BO.

9.6.6.12 NcnbiTaHnam B pexxume T1ph nogsepratoT Bbikntoyatenu ¢ U,,,, = 110 kB, nmetowmne obmn npu-
BOZ Ha Tpw nontoca. McnbiTaHys BbINOMHAIOT Ha KpanHeM Nomtoce, PacnonioXXeHHOM C MPOTUBOMOSIOXHOW CTOPOHbI
OT npuBoda. McnbiTaHnsa MOryT He NPOBOANTLCS, €CAW Ha 3TOM MON0Ce NPOBOAMINCE UCMbITaHNSA Buaa A2 B
pexvme T100s. MNapameTpsl NMBH onsa atoro pexxuma npreeaeHs! B Tabnuue 19.

WcnbiTaHusam B pexxume T2ph' noasepratoT Boikntovatenu ¢ U, < 35 kB. Tok oTkNoveHUst AOMmKeH BbITb
0,87 I, ,,ov- Mapametpsl MBH npueeaeHsl B Tabnuue 20.

UcnbitaHnam B pexxume T2ph” nogsepratoT BbIKntovaTenv ¢ AyroracutenbHbIMY YCTPONCTBaMM TPEX NOsto-
coB B obulem koxyxe. MNMapameTtpsl MNBH ansa seikntoyatenen ¢ U,,, < 35 kB npmBegeHsl B Tabnuue 20, ans
BbIkntoyatenew ¢ U,,,, pasHbiM 110, 150 n 220 kB, — B Tabnuue 21.

Bpewms ayrvi npu ncnbitaHusx B pexumax T1ph n T2ph A0mKHO BbITb He MEHee {j g5 + 7 MC, TA€ £, 100s —
MUHUMarnsHoe Bpems ayru B pexxume T100s (ansa TpexdasHbIX UCMbITaHUA — Ha NEPBOM racsiLLeM rnontoce).

Ecnu BblknodaTens nogsepratoT UCMbITaHNSAM B peXMMax KoMMyTaunm Kputudeckux Tokos Ter, Ter2 nnm
Tcr3 n McnbiTaHUSM B pEXXUME ABYXMOSFOCHOMO OTKIMHoYeHMs T2ph”, To OH JormkeH ObITb 4OMONMHUTENBHO UCTbITaH
Ha OBYXMNOMIOCHOE OTKITIYEHUE NPU KPUTUYECKOM TOKE.

BoaBpalatoLeecs HanpsbkeHre NpuHMMatoT B cooTBeTcTBUM € 9.6.4.5. NBH npuHMMatoT B COOTBETCTBUN C
9.6.6.9, Ho 3Ha4eHusa napameTpos MNBH u,, uy, U’ ty, 1), t, t' yBenuumsaioT B 1,153 pasa — ans BoiknovaTenen
€ U,on < 35 kB 1 B 1,33 pasa — ana seikntoyarenen ¢ U,,,, = 110 kB.

9.6.6.13 UcnbitaHuio B pexumax OP1, OP2, L90, L75, L60 nogsepratoT OAMH NOMOC (UK ero YacTb —
cMm. 8.1.2) Boikntovatenen ¢ U,,, =2 110 kB, npuyem B pexumax L90, L75, L60 — TonbKo BbIKMOYaTenen c
Iy, wom > 12,5 KA.

9.6.6.14 lNpwu ucnbiTaHum B pexkumax L0, L75, L60 B kayecTBe OTKIIHOMAEMOWN KOPOTKO3AMKHYTON NIUHUMA
NCNOnb3yeTcs BO3AYLLHAS UMM UCKYCCTBEHHAS NIUHUS.
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IMpv NCMbITaHMKM C BO3AYLLHOW NTMHWEN UCNONb3yeTcs oaHa hasa NMMHUKM, 3a3eMIIeHHast B TOYKe, BbIOpaHHO
Tak, YToObl 3Ha4YEeHNE UHOYKTUBHOIO COMPOTMBIIEHNS KOPOTKO3aMKHYTOM FIMHUM X;, Ha MPOMBILLIIEHHOM YacToTe (C
npeaenbHbIMY OTKIOHEeHVSIMK Mo 9.6.5.6) ObIo paBHO 3HAYEHWIO, PACCYUTLIBAEMOMY MO oopMyrie

Un.p 1-p
X, = . ’
" \/5‘10. HOM p (14)

rae p pasHo 0,9; 0,75 1nmn 0,6 ana pexumos L0, L75 unu LE60 (Tabnuua 22) CooTBETCTBEHHO.

[Be apyrne dasbl OTCOEQUHSAIOT OT NUTaOLLMX LLIKH, @ 3a3eMreHre 3TuX dhas oMnyCcKaeTcs B TOUKaXx, pacro-
NOXEHHbIX MO OTHOLLEHUIO K UCTLITYEMOMY BbIKNoYaTerNto He Brivbke TOYKM 3a3eMNeHns OTKroYaeMon gasbl.

CocpegoToyeHHas eMKOCTb 0B0pYyA0BaHNS, MPUCOEOUHEHHOTO B HaYarne OTKIYaeMon NnHum (TpaHcdop-
MaTop ToKa, KOHOEHCATOPb! CBA3W, AenUTenuy AN ocumnniorpadmpoBaHms HaNPsHKEHWS U T. N.), He AOMKHa NpeBbI-
waTb 1000 n®. AKTMBHOE CONPOTUBEHNE NIMHUN HE HOPMUPYIOT.

Mpu ncnonb3oBaHMM UCKYCCTBEHHON NUHUK €€ CXeMa U NapaMeTpbl peakTopoB, KOHAEHCATOPOB U PE3UCTO-
POB, N3 KOTOPbIX OHa COCTOUT, AOMXHbI ObITb NOJOBPaHbI Tak, YTOBLI NepexodHble NPOLIECChl BOCNPOU3BOANITUCH
BO3MOXHO Brivbke K TeM, KoTopble onpeaensoTcs HOPMUPOBaHHLIMY NapamMeTpamm fMH1K No 6.6.3.6.

UcnbitaHus B pexxme L60 06a3aTenbHbI TOMLKO B TOM Criydae, ecrnv MUHUManbHoe Bpems ayru, nosyyeH-
Hoe B pexume L75, npesbilaeT MMHMMansHoe BpeMs Ayru, nonyyeHHoe B pexume L90, He meHee 4yem Ha 10 mc.

9.6.6.15 lNpu TpexnontocHbIX ncnbiTaHnsx Buga A1 B pexxumax T10, T30, T60, T100s, T100s(b), Ter1, Ter2,
Tcr3 MOMEHT nodayu MMynbca Ha ANeKTPOMarHUT OTKIMFOYEHWS B KaXKAOM NOCrneayoLemM OTKITIYeHUn cMeLLaeT-
€Sl OTHOCUTENBHO (hasbl Toka paHee Ha 40 anekTpu4ecKknx rpagycos.

9.6.6.16 Npwn TpexnontocHbIX UcnbiTaHnsx B pexxmme T100a A0rmkHbI ObITb BbINOMHEHBI CriegyoLume ycro-
BUS:

- HOPMUPOBAHHOE 3HaYEeHNe anepuoamnyeckor COCTaBnsALWEeN Toka JOMKHO UMETb MECTO N0 OOHOMY pasy
B K&XXK4OM M3 TpeXx Montocos;

- MO KpanHen Mepe oanH pa3 HOPMUPOBAHHOE 3HAYEHNE anepnoanyYecKon COCTaBNALWEN TOKa AOMKHO
UMeTb MECTO B MNOMoCce, racswem ayry nepsbiM Npy HanbonbLeM BpeMeHn ropeHnst Ayru B 3TOM Monioce;

- N0 KpanHen Mepe oanH pa3 HOPMUPOBAHHOE 3HAYEHNE anepnoanyecKon CoCTaBnNALWEeN Toka AOMMKHO
UMeTb MECTO B MONtOCe, racsLlem ayry nocne yanvHeHHom 60mbLLUoM NonyBOoHbI TOKa (B NONtoce, racsawem ayry
He nepBbIM), NPV HanbonbLLIEM BPeMEHU Oy B 3TOM MOSioCe.

[ns aToro AomkHa NPUMEHSITLCA NpUBeAEeHHast HUXKe npoueaypa perynmpoBaHis MOMEHTOB MHULMMPOBa-
HWS TOKa KOPOTKOrO 3aMblKaHUS U NoAaym KOMaH4bl Ha 3NEKTPOMAarHUT OTKIHOYEHNS.

B nepBom 3a4eTHOM OMbITe YCTaBKu Ha cpabaTbiBaHWe BKNOYAIOLLEro annapaTta u UCMbITYeMOro BblKMova-
Tens AOoMMKHbI 06ecneYvnTb BbINONTHEHUE CReayoLLMX YCNOBUIA:

- Tpebyemoe cogepxaHue aneproanyeckon CocTaBnsoLen B OQHON 13 a3 B MOMEHT pasMblKaHUS KOHTaK-
TOB NOMIOCa;

- MOSHOC C HOPMUPOBAHHbLIM COAEP>)KaHUEM anepuoanyeckon CoCTaBmnAoLLEN racuT gyry nepebiM nocne
BonbLUOW NOMNYBOSHLI TOKA UNW racuT Ayry nocre yanuHeHHON NosnyBOSHbl TOKa, €CMNY OH SBNSETCA OAHUM U3
OBYX MOJOCOB, racsAwmx Ayry nocrnegHnumun.

Bo BTOpOM 3a4€THOM OMbITE MOMEHT MHULIMMPOBAaHUS TOKa CMeLLaeTcs paHee Ha 60 anekTpudeckmx rpagy-
COB, @ KOMaHAa Ha OTKITYEHNE UCNBITYEMOrO BbIKMNoYaTenNs cMeLLaeTcs:

- Ha 130 aneKTpunyeckMx rpagycoB paHee, eCnn B NePBOM OrbITe NOMAC C HOPMUPOBAHHBIM COAEPKaHUEM
anepuoanyeckon CoCTaBnNsIoLLEN noracun Ayry nepBbIM nocre 60MbLLUION NOYBOSHbI TOKA;

- Ha 25 aneKkTpu4ecknx rpagycoB paHee, ecrnm Nonoc ¢ HOPMUPOBAHHLIM COAEPKaHUEM anepruoanyeckon
cocTtasnstowen 6bir 0AHUM M3 ABYX MOMNIOCOB, racsALMX Ayry NocrnegHNUMn, 1 noracun gyry nocne yanmHeHHon
MOJSyBOSHbI TOKA.

B TpeTbem 3a4eTHOM OMbITE MOMEHT MHULMMPOBAaHWSA TOKa CMeLLLaeTcs paHee Ha 60 anekTpuyecknx rpagy-
COB OTHOCUTENBHO BTOPOro OMbITa, @ KOMaHAa Ha OTKIOYEHNE UCNbITYEMOro BbIKIoYaTensi CMeLLaeTcs OTHOCK-
TenbHO BTOPOro OnbITa:

- Ha 130 aneKkTpuYeckmx rpagycoB paHee, ecrnv BO BTOPOM OrbITe MOM0C C HOPMUPOBAHHbLIM COAEPXKaHUEM
anepuoanyeckon CoCTaBnsoLLEN noracun ayry nepBbIM nocre 60MbLLUION NOYBOSHbI TOKA;

- Ha 25 aneKkTpu4ecknx rpagycoB paHee, ecriv Bo BTOPOM OfbITe MOSHOC C HOPMUPOBAHHLIM COAEPXKaHNEM
anepuoau4eckon coctasnsoLwen 6o 0O4HUM U3 ABYX MOSKOCOB, racaLWmxX Ayry NocneaHuMu, u noracun gyry
nocne yanmHeHHOW NomnyBOrHbI TOKa.
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[lnst obecneyeHust TpebyeMoli B HACTOSILLLEM MYHKTe HAaCTPOVKX MOXKET NoTpeboBaThCs yBenuYeHne obLLero
ymcna onbIToB. MNocne WecTy ONbITOB pa3peLlaeTcst IPoBeAeHNEe PEryriMpOBKY U 3aMeHbI YacTel UCTbITYEMOro
BbIKIoYaTers.

Mpadmyeckoe n3obpaxkeHne Tpex 3a4eTHbIX OMbITOB NpuBeAeHo Ha pucyHke 10.

TOK, OTH. ef. Pa3mblkaHne KOHTaKToB

- 0,01 0,09 0,10
) Bpewms, ¢
MepBas onepauus

TOK, OTH. en. Pa3MblkaHWe KOHTaKkToB

1,5

1,0

0.5

0 1 1/ \/ v 7 ; ' ‘ ' y

0,5 001 \0,02 .03\ 004 ¥ 005\ /006 007 008 009 010
1,07 Bpewmsi, ¢
1.5

2.0

Bropasi onepauus

PasmMbikaHne KOHTaKTOB

0,08

0,09 0,10
Bpewmsi, ¢

TpeTbs onepauus

PucyHok 10 — PerynvupoBaHue MOMEHTOB UHULMMPOBAHMSA TOKA M pa3mblKaHUS KOHTAKTOB OTHOCUTENbHO dhasbl TOKa
npw TPEXMNONOCHOM OTKIOYEeHUN Toka B pexume T100a

Ecnu npuBegeHHas npoueaypa UchbITaHUn He MOXET ObITb BbINOMHEHA U3-3a XapaKTePUCTUK BbIKIoYaTens,
TO YMCIO ONbITOB JOMKHO BbITb YBEMNWYEHO U B pe3yrbTaTte UX BbINOMHEHWS MOKa3aHo, YTo NPU UCTIbITaHUSX Nosy-
YeHbl Hambonee Taxernble yCnoBus paboTbl BblkoYaTens.

9.6.6.17 Npn ogHOMONIOCHBIX UCNbITaHWUSX BUAa A, BelkntovaTenem ¢ U,,,, < 35 kB B pexxumax T10, T30,
T60, T100s, T100s(b), Ter1, Ter2, Ter3 MOMEHT pa3MblkaHWs KOHTaKTOB HacTpanBatoT criedyowmnm obpasom.

MNepBoe OTKMOYEHME BLIMOMHAT NPY MUHUMaNbHOM BpemeHu ayru t, .. (B munnucekyHaax). [na
onpeaeneHns t, \,, NPOBOOAT CEPUIO OMbITOB CO CMELLeHNEeM MOMEHTa nodayv KOMaHAbl Ha OTKITHYEHVE OTHO-
CUTENBbHO OTKIMOYaeMOoro Toka CTyneHsMuU no 18 anekTpuyeckmx rpagycos.

BTopoe oTknoyeHne BLINOMHAKT MPY MakcMManbHOM BPEMEHU Ay I o (B MUnnucekyHaax). Bpemsa
tn, wake: MC, OMpeaenstoT no gopmyrne

t,q, make = 4, MUH +7,3. (15)

TpeTbe oTKIo4EHNE BbINOMHAOT NMPY CPEAHEM 3HAYEHUN BPEMEHW AU t, o, (B MUNNMceKyHAaX). Bpems
tn, cp, MC, ONpeaenstoT no hopmyne

t/:l, cp = (t/:l, makc T t/:l, MMH) /2. (16)

MoMeHT nogayn KoMaHabl Ha OTKIMIOYEHVE B TPETHLEM OrbITE CMELLAETCS MO CPaBHEHWIO CO BTOPLIM OMbITOM
OTHOCHTESBHO (ha3bl TOKa No3xe Ha 75 aneKTpudeckux rpagycos (+ 18 anekTpuieckmx rpaaycos).
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Mpadmyeckoe n3obpaxkeHne Tpex 3a4€THbIX OMbITOB NpYBeAeHO Ha pUcyHke 11.

Tok, OTH. eqn.
1,5 4 Pa3mblkaHne KOHTaKToB

1,0 -
05 /\ /\ /\

0 : . ] : :
05 0,01 0,02 0,03 /0,04 0,05 /0,0 0,07 /0,08 0,09 0,10
1’0 Bpewms, ¢

-1,5-

Mepsas onepaums npu t, .

Tok, OTH. en.
1,54 Pa3mblkaHne KOHTaKTOB

1,0
0,5_ /\ /\

0 + { {
05 0,01 0,02 0,03 /0,04 0,05 /0,0 O 08 0, 09 0,10
1’0 Bpewms, ¢

1,5

Bropas onepaums npu t, ..

Tok, OTH. eqn.
1,5 PasmMblkaHne KOHTaKToB

1,0 5
0’5_ /\ /\

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

-1,5-

TpeTbs onepaums npu &,

PucyHok 11 — PerynupoBaHne MOMeEHTa pa3MblKaHNSi KOHTAKTOB OTHOCUTENBLHO hasbl TOKa NPW OAHOMOMOCHOM OTKIH0-

YEHMN CMMMETPUYHOTO Toka B pexumax T10, T30, T60, T100s, Ter1, Ter2, Terd Boikntovatensmu ¢ U, < 35 kB

9.6.6.18 Npu ogHOMNOMIOCHBIX UCNbITaHUSAX BUAa A, Bbikntovartenen ¢ U, < 35 kB B pexxime T100a MOMeHT
pa3MblkaHUS KOHTaKTOB HacTpanBaloT criedyoLwmnm obpasom.

B nepBoM 3a4eTHOM OMbITE OTKIMOYEHNE AOMKHO MPOU3ONTU B KOHLLE Marion NomnyBorHbI NPY MUHUMAaNbHOM
BpeMeHun aymv t; ., (B MUNIMcekyHaax). [Ana onpenenexus ty, ,,, MPOBOAAT CEPUIO OMbITOB CO CMELLEHNEM
MOMeHTa NoAayn KOMaHAbl Ha OTKIMOYEHNE OTHOCUTENBHO OTKII0YAEMOro ToKa CTyNeHsMM No 18 aneKTpru4ecKknx
rpagycos.

BTopoe oTknoyYeHne BbINOMHAT NPU MakcUManbHOM BPEMEHU AyMU oy (B MunnucekyHaax). Bpemsa
tn, wake, MC, ONpeaensioT no hopmyne

t,q Makc 2 t,q MUVH + At‘] - 2=7= (17)

roe Aty — AnUTEnNbHOCTL BOMbLLION NOMYBOMHbI TOKA.

lawweHve oyrm MOXET MMETb MECTO Kak B KOHLLE BOrbLLIO NOMyBONHbI, TakK 1 B KOHLIE CMEAYHOLLEN 3a Heil
Marioii NomnyBOSHbI TOKa.

TpeTbe OTKMIOYEHNE BbINOMHSIIOT NPY CPEAHEM 3HaYeHUN BpeMeHU Ay t, ., (B MunnncekyHaax). Bpems

t, op» MC, OMpenensioT no goopmyre

A, cp?

t,q, cp = (t,q, makc + t/:l, MI/IH) /2. (18)

laweHne Oyrm MOXeT MMETb MECTO KakK B KOHLLE GonbLuon NOJT1yBOJIHbI, TaK U B KOHLE CJ'IED,yPOLLI,GVI 3a Hen
Maron NOnyBOJIHbI.
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Ipadmyeckoe n3obpaxkeHne Tpex 3a4eTHbIX OMbITOB NpYBeAeHO Ha pUCyHke 12.

Tok, OTH. en.
2,0
1,5 Pa3mblkaHue KOHTaKToB
1,0 —
0,54
0 + + + |
-0,5 0,01 0, 03\/0 04 0 05\_/) 06 0 07\/),08 0,09 0,10
40 Bpewms, ¢
’ MepBas onepauwnsa npu ¢, . MuH
Tok, OTH. eql.
2,0
1,5 Pa3mbikaHue KOHTaKToB

I AWAWANTAY

-0,5 0,01 0,02 0, 03\/0 04 0 05\/) 06 O 07\ 0,08 0,09 0,10

10 Bpewms, ¢
’ Btopas onepauus npu t 1. Make
Tok, oTH. en.
2,0
1.5 Pa3mblkaHue KOHTaKToB

1,0 7
0,5

0 : : | \ |
05 001 002 o 03\/0 04 0 os\j) 06 0 07\/4),08 009 0,10

1,0 Bpewms, ¢

TpeTbs onepaums npu &, ¢,

PucyHok 12 — PerynvpoBaHWe MOMEHTOB MHULIMMPOBAHWUSI TOKa U pa3MblKaHUsi KOHTAKTOB MPU OAHOMOMOCHOM OTKIHO-

YyeHuu Toka B pexume T100a BoikntovaTenamm ¢ U, < 35 kB

Mpu McnbITaHUAX JOIMKHBI ObIThb BBINOSTHEHLI CrEAYOLLME YCIOBUS:

- MUK TOKa B NOCMeAHIo nonyBonHy gormkeH coctaenaTte oT 90 % o 110 % pacyeTHOro 3HaveHus;

- ANUTENbHOCTb NocneaHern nNonyBosHbl AomkHa cocTaBnAaTb oT 90 % Ao 110 % pacyeTHoro Ans AaHHOro
pexvmMa 3HaYeHus.

MpumeuyaHune— [na BoiknovaTenen, npegHasHavyeHHbIX ANs Lenen reHepaTtopoB U CUHXPOHHBLIX KOMMEHCa-
TOPOB, NpoLeaypbl UCMbITAHWIA NPU KOMMYTaLuMM TOKOB KOPOTKOrO 3aMblkaHUS 1 MpW paccorniacoBaHun a3 MoryT oTnm-
YyaTbCs OT npmBeAeHHbIX B 9.6.6.17 1 9.6.6.18 1 fomKHbI yKa3biBaTbCs B MPOTOKONAX UCMbITAHUNA.

9.6.6.19 Npn 0AHOMOMIOCHBIX UCTIBITAHMAX BUOOB A,, A3 1 A, BbikTtodaTenen ¢ Uy, = 110 kB B pexxumax
T10, T30, T60, T100s n T100s(b), Tcr1, Ter2, Ter3, OP1, OP2, L90, L75 n L60 MOMEHT pa3mbiKaHNsi KOHTAKTOB
HacTpavBatoT CriedyoLLmMm obpasom.

MNepBoe OTKMIOYEHNE BLINOMHAKT NPU MUHUMAILHOM BPEeMEeHW ayru t, .. (B MunnmcekyHaax). Ans
onpeaenexHus t, ., NPOBOAAT CEPUIO OMbITOB CO CMELLEHMEM MOMEHTA NOAAYM KOMaHb! Ha OTKITHOYEHNE OTHO-
CUTENBbHO OTKIMOYaeMOoro Toka CTyneHsMuU no 18 anekTpuyeckmx rpagycos.

BTopoe oTkmtoueHMe BbINOMHAT NPY MakCUManbHOM BPEMEHU AYTU b, yq (B MUNnncekyHaax). Bpems
tn. make: MC, OMPEAENSIoT No hopmyrne

t/:l, makc = t/:l, w1 9,0. (19)

TpeTbe OTKOUEHNE BLIMOMHSIOT NMPY CPEAHEM 3HAYEHUM BPEMEHU ayTh t, ., (B MUNIncekyHaax). Bpems
tn, op» MC, ONPEAEnAIoT No doopmyne

t,q, cp = (t,q, makc T t,q, MI/IH) /2. (20)
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Mpadmyeckoe n3obpaxkeHne Tpex 3a4eTHbIX OMbITOB NpuYBeAeHo Ha puUcyHke 13.

Tok, OTH. ea.
1,5 PasmblkaHMe KOHTaKTOB

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

0 t f } t {
-0,5- 0,01 0,02 0,03 0,04 0,05 0,06 0,07\ 0,08 0,09 0,10
-1,0 Bpewms, ¢

1,54

MepBasi onepauusi Nput &y

Tok, OTH. eq. Pa3MblkaHWe KOHTaKToB

1,57
1,0 /
[N\ /N /1

0 : f ' ; ’
-0,5- 0,01 0,02 0,03 0,04 0,05\ 0,06 0,07 0,08 0,09 0,10
o Bpewms, ¢
-1,5- B

TOopas onepauus npu ty yaue

1’0;,_ OTH. ea. PasmblkaHye KOHTaKToB
1,0 -
ANVANYA

0 : / \ ' : :
-0,5 - 0,01 0,02 0,03 0,04 0,05 0,06 0,07 /0,08 0,09 0,10
Hod Bpewms, ¢
-1,5-

TpeTbs onepaums npu &, o,

PucyHok 13 — PerynvupoBaHne MOMeEHTa pa3MblKaHUS KOHTAKTOB OTHOCUTENbBHO (hasbl TOKa NPV OAHOMOMKCHOM OTKIHO-
YEeHMM CMMMETPUYHOro Toka B pexumax T10, T30, T60, T100S, Ter1, Ter2, Ter3, OP2, L90, L75, L60 Bbikntiovatensamm
cU, . >110«kB

HOM —

9.6.6.20 lNpun ogHoNOMIOCHBLIX UCNbITaHUSAX BuAa A, Boikntovatenen ¢ U,,,, = 110 kB B pexxume T100a mo-
MEHT pa3MblKaHUsl KOHTAKTOB HacTpamsatoT B COOTBETCTBMM € 9.6.6.19, HO MakcumarnbHoe Bpems Ayrv onpene-
nsoT No hopmyre

t,u, makc = t,q, wmn T Aty — 1,0, (21)
rae At; — onuTensHOCTb 6OMbLLOW NONYBOMHLI aNepPUOANYECcKOro Toka.

padhnueckoe n3obpaxeHre Tpex 3a4eTHbIX OMbITOB MPUBEAEHO Ha pUCyHKe 14.

9.6.6.21 Bce ogHonomnocHbIe UcnbITaHns BUAoB A2 — A7 BbIkntodaTenen ¢ MakcumMarbHbIM BpeMeHeM
ayrm meHee 30 MC B pexxnmaXx, ykazaHHbIX B Tabnuue 22, kpome pexumon T100a, OP1, OP2, T1ph, T2ph, Heob-
XOOMMO A0MONHUTb UCTbITaHUsAMM B onepaumm O, YToObl CyMMapHOE YMCIIO OTKIIOYEHWI B KaXA0M pexume bbino
He MeHee LLeCTU Npu NpubnuanTensHO paBHOMEPHOM pacnpeneneHn BpeMeHn ayri B AnanasoHe oT MUHUMarb-
HOro 4O MaKCMMaribHOrO.

9.6.6.22 HanpskeHue Ha Lenv ynpasneHnsa OTKNIoYEHNEM UNn BKIMFOYEHNeM nogaeTcs, Kak npasuno, noc-
ne NosiBfeHns Toka B UCTIbITaTeNbLHOM Lienu.

C uenbto nonyyeHns HanbonbLIMX BO3MOXHbIX 4118 AaHHOMO UCNbITaTeNbHOro CTeHAa 3HAYeHU Toka U
HanpsPKEHNs1 B MOMEHT pa3MblKaHWsi KOHTaKTOB JOrMyCcKaeTcs noAasaTh HanpshkeHne Ha Lienb ynpasrieHus OTKITHo-
YeHneM C ornepexeHneM OTHOCUTENBLHO MOMEHTa NOSABNEHNS TOKa (OnepexaroLLasi KomaHaa, Ha OTKITIoYeHWe) npu
YCIoBMU, YTO NPOBEPEHA CNOCOBHOCTD BLIKIKOYAaTENSA OTKNIOYaTHCSA Nocne Nogady kKomaHabl 6e3 onepexeHus.
Takas npoBepka MoXeT ObITb NpoBeAeHa NPY NOHXEHHOM HaNpPsXXeHUN B UCTbITaTeNbHON Lienn.

9.6.6.23 Npun HeoBXOaAMMOCTIM onpeaeneHnsi BO BpeMs UCMbITaHUA rPaHUL, NPOCTPaHCTBa, MOHU3NPOBAHHOIO
BbIXTOMHBIMM razamu, NPoBoAdALLNE SKPaHbl, COEAMHEHHbIE C 3eMIEN Yepes NNaBkylo BCTaBKY, COCTOSILLYIO U3
MeHow npososoku AnametpomM 0,1 MM 1 AnNvHON A0 5 M, MOMELLAT B MeCTax, yKa3aHHbIX N3roTOBUTENEM.
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Tok, OTH. en.

2,0
Pa3MblkaH/e KOHTaKToB

1,5

1,0

/\ /\V

0 ' - :

-0,5- 0,01 0,02 0, 03\/0 04 O 05\/) 06 O, 07 0,0 0, 09 0,10
1.0 Bpewms, ¢
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2,0
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1,0 Bpewms, ¢
-1,5-

Pa3mbikaHne KOHTaKToB

BTopasi onepauus npu t 0, Make
Tok, oTH. en.

2,0+
PasmblkaH/e KOHTaKToB

1,5
1,0 L
0,5
0 t } t 1 |
05— 001 002 0, 03\/0 04 0 05\/) 06 0 09\/6,08 009 0,10

1,0 Bpewmsi, ¢
1,5

TpeTbs onepauus npu t 0, cp

PucyHok 14 — PerynupoBaHne MOMEHTOB UHULIMMPOBAHWSI TOKA U pa3MblKaHUSI KOHTAKTOB NPy OOHOMOMOCHOM OTKIIO-
YyeHun Toka B pexume T100a soikntouarenamu ¢ U, = 110 kB

[onyckaeTca npyMeHeHne apyrnx yCTPONCTB, CUrHANU3NPYOLLIMX 06 3neKTpuyYeckoM CoOeAMHEHUN 3KpaHa
C BbIKNtOYaTeNem.

9.6.6.24 BolkntoyaTtenu, MmeroLme HU3KOOMHbIE LUYHTUPYHOLLWE PE3NCTOPbI, MOMYT HE UCMbITLIBATLCS B TEX
pexnmax, Ans KOTopbIX B pe3yrnbsTate 000CHOBAHHOIO aHanum3a u pacyeTta KpBOM BOCCTaHaBMNMBAIOLLLErOCS Ha-
NPsPKEHNS (C y4ETOM MOSTHOIO COMPOTUBIIEHNSI PE3UCTOPOB) YCTAHOBIIEHO, YTO UCTIbITAHMS B 3TUX PEXUMAaX SABMSI-
toTcsa Gonee nerkumm, Yem ncnbitTaHus B pexxmme T100s.

9.6.6.25 Npu ncnbiTaHn1 BbiKMoYaTenem ¢ LWyHTUPYIOLMMK pe3McTopamMu JOMyCcKaeTcs, eCriv 3To Heobxo-
OMMO MO YCITOBUSIM UCMbITAHWS:

- OTKITHOYATb M BKIoYaTh (AN pe3ncTopoB ABYXCTOPOHHErNO AENCTBUS ) TOK LIEMW PE3MCTOPOB APYrM anmna-
paToM, a AyroracutenbHoe YCTPOMCTBO 3TOM Lienu (Mnu oTAenuTeNb) UCMbITbIBaTh OTAEMNbHO — B 3KBUBANEHTHbIX
YCIOBUSIX KOMMYyTaLNK;

- UCMbITbIBATb PE3NCTOPbLI HA TEPMUYECKYH0 CTOMKOCTL (BblAEP>KUBAEMOE KONTMYECTBO Onepauuii, LUKIOoB,
WHTepBarnbl BpEMEHU MEXAY HUMW) He Ha BbIKNtoyaTerne, a oOTAernbHO — B 9KBUBASEHTHbIX YCNOBUSX MO HAarpeBy.

MeToauka ykazaHHbIX MCMbITaHWIA HACTOSILLIMIM CTaHAAPTOM He YCTaHaBMBAETCA M JOIMKHA ObITb yka3aHa B
nporpaMmmax UCrbITaHWA.

9.6.7 CUHTeTU4YeCKMne UCNbITaHUA

9.6.7.1 CnHTETMYECKME CXEMBI C HANOXEHNEM TOKa Ha BCMOMOTaTEebHbIN UM UCTLITYEMbIN BbIKIOYaTESb
OOIMKHbI COOTBETCTBOBATL CINEAYOLLIMM YCITOBUSIM UCTIbITAHUIA:

- YacToTa HaNOXEHHOro ToKa AoMmkHa ObITb B AnanasoHe ot 250 go 1000 Ny, no BO3MOXHOCTM Grnivke K
500 IMu;

- BpeMS T;,, MKC, OT MOMEHTa NoracaHus gyri BO BCMOMOraTeflbHOM BhIKITto4aTerne 40 MOMEHTa noracaHus
Oy B UCNbITYEMOM BbIKo4aTene OMMKHO COOTBETCTBOBATL YCIOBUSIM:
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.
200 < 1), sTf’,

1, <500, (22)

rae Th —nepunon konebaHuin Toka NOBbILLEHHOM YacTOTbI (ﬂ,]‘lﬂ BapuMaHTa HanoXeHUA ToOKa Ha BCMOMOraTerbHbIi
BbIKno4YaTenb NpuHMMaeTCcd YacTtoTa npu ero pasoMKHYTOM COCTOHHI/IVI), MKC;
- pac4eTHaA CKOPOCTb Noaxoaa TOKa K HyIH:

: U
di _ A
|§i:0_314 1+J§ 21, (23)

B.H

Th

rae U.Cl_ cpenHee 3HavYeHne HanpsaXXeHna Ha ayre 3a sBpemMs OKosrio 40

[0 MOMeHTa noracaHus ayru (6epyT no

ocuunnorpaMmme onbITa);

U, ,,— HopMmnpoBaHHOe BO3BpaLLatoLleecs HanpshkeHve no 9.6.4.5;
1, ,, — HOpMMpOBaHHas nepuogmnyeckas CoCTaBnNAoLLAs TOKa OTKMIOYEeHWS (CM. Tabnuuy 22).
[JencTButenbHasi CKopocTb MOAXoAa TOKa K Hy o B MOCHeHWUI NOoNynepuoa ropeHus ayrm (cpegHee sHade-

HWe 3a BpeMsl OKOJO Z—’(’) MKC B KOHLe Nornynepuvoaa Toka) He JOoMmkHa ObITb Hbke 95 % pacyeTHOWM CKOPOCTU.
[Jonyckaemoe NoBbILLEHNE 3TOW CKOPOCTM HE HOPMUPYHOT, OAHAKO ecniu oHa npesbiwaet 110 % pacyeTHoro 3Ha-
YeHus, TO Ha Takoe NOBbILLEHWE A0IMKHO ObITh NOy4EHO cornacue n3rotoButenst (paspaboTtunka);
- BO3BpaLLaloLLeecs HanpsbkeHne MoOXeT UMeTb (hopmy:
a) 3aTyxaloLLen SKCNOHEHTbI;
6) NnepeMeHHOro CMHyconaanbHOro HanpsPKEHNs;
B) KOMOMHMPOBAHHOIO HaMpPSXXEHWs, COCTaBMAOLLME KOTOPOro COOTBETCTBYHOT yKa3aHHbIM B nepe-
yncneHusx a)u b).
BosBpaluatoLeecs HanpsbkeHWe criedyeT npuknagpiBaTh B TedeHue 0,1 ¢; ero 3HayeHue B MHTepBare Bpe-
MeHU 2,5 MC OT Hayana npoLecca BOCCTaHOBINEHNS HANPSHXKEHUSI AOMKHO ObITb He MeHee 95 % HopMupyemoro, a

3aTeM NoAAepPKMBATLCS MO BO3MOXXHOCTU BrIN3KMM K 3HaYeHMo /2 /3 U,

0,5v2/3 U, ,.

9.6.7.2 UcnbiTaHne no atany 2 AByX3TanHbIX UCMbITAHWUW B COOTBETCTBUM € 9.6.5.4 npu HeobxoaumocTn
[JornyckaeTcs NPOBOAMTE B CUHTETUYECKUX CXeMaX C NocneaoBaTesibHbIM Uy napanenbHbIM HanoXeHneM Ha-
NpsiXeHusi (BMECTO CXeMbI C HANOXEHeM Toka) Mpu 3anasgbiBaHNY MOMEHTA BKIOYEHWUSI KOHTYpa NOBbILLEHHOTO
HanpsXeHUs OTHOCUTESNBHO HYINs Toka He Bornee Yem Ha 10 MKC, NpyyeMm No KpariHen Mepe ABa onbiTa U3 Yyncna
NPOBEAEHHbIX B KaXKOOM UCMNbITaTENbHOM pexrMe OOMMKHbI ObITb MONyYeHbl Npuy 3anasabiBaHum He 6onee yem Ha
3 MKC.

B cuHTETUYeCKnx cxemax ¢ nocrnefoBaTenbHbIM HanoXXeHNneM HanpskeHNs (MCTOYHMK NOBbLILLEHHOTO Ha-
NPsKeHUst NOAKMNI0YEH NapannensHO BCOMOraTensHOMY BbIKITHOYaTENo) BCNoMoraTernbHbIN BbikMoyaTens 4OM-
XeH ObITb LUYHTUPOBaH KOHOEHCAaTOPOM, EMKOCTb KOTOPOro AocTaTodHa Ans pa3suTus paspsiga npy npoboe nenbl-
TYEMOro BbIKIo4aTeNs, @ MOMEHT NOAKNIOYEHNS KOHTYpa NOBbILUEHHOrO HaNpsXXeHWs AOMKeH BblbupaTtbcd Ta-
KM, 4TOBbI NckaxeHne dopmbl NBH Ha ucnbITyeMom BeikrtovaTesne 661110 MUHUMarbHBIM.

9.6.7.3 Mpwu ncnbitaHusax B onepaummn O npu B < 20 % Hanbornbluas amnnNnTyaa Toka 3a Bpemsi Oyru He
[OrMkHa npeB.blWaTe amMnnuTyay nocnegHero nonynepuoga donee yem Ha 30 %; aMnnmMTygHOE 3Ha4YeHUe Toka B
nocregHuin nonynepuoa U AnuTensHOCTL Norynepnoaa AormkHbl 6biTe He MeHee 90 % HOPMMPOBaHHLIX U pacyeT-
HbIX 3HaYEHUI.

9.6.7.4 Mpwn ucnbitaHusax B onepaumu O npu B > 20 % na3mepeHue  3aMeHs0T nsMepeHmeM amnimTyaHoro
3Ha4YeHuns Toka B NocnegHui nonynepuoa, Kotopoe AormkHO bbiTe He MeHee 90 % pacdeTHoro. AnntensHoCTbL
nocrie4Hero nonynepuoaa Toka nepen noracaHmeM ayru aomkHa obiTb He MeHee 90 % pac4eTHOro 3Ha4yeHus,
YUUTbIBAIOLLLETO BNSIHWE aneproanuyeckon COCTaBnsIoLLEn Toka.

PacueTHble amnnnTyHble 3HAYeHWs ToKka B nocneaHui nonynepuoa I, OoTHECEHHbIE K aMNANTYAHOMY

H. p? He onyckasa yMeHbLLUeHNA ero Huxxe

3HAYEHMIO HOPMUPOBAHHOTO TOKA OTKIIOUYEHNS /2 I, ., U ANUTENLHOCTY NOCNEAHNX Nepes ralleHneM ayrm
nonyrnepuonos Toka At NpuBeaeHbl B Tabnuue 23.
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[aHHble Tabnmupbl 23 COOTBETCTBYHOT CTaHAAPTHOMY CIy4ato 3aTyXaHUs anepuoamyeckon CoCTaBnsoLLEen
TOKa C NOCTOSIHHOWM BpeMeHU T = 45 Mc, NpeacTaBneHHOMY Ha pucyHke 3. B Tabnumue 23 y4TeHo Bpemsi 4ENCTBUS
3awmTbl 10 Mc.

Tabnwnua 23 — AMNNMTygHOE 3HavyeHWe Toka U ANuUTeNbHOCTb MoNnynepuoaa nepes
raweHnem ayrm

atiormen Ayt fy oMo L2l | At we
BonbLion b, c£12,5 1,51 13,5
125<t, <330 1,33 12,5
33,0<t, ,<535 1,21 11,5
Manbin b, <125 0,36 55
125<t, <330 0,59 7,0
33,0<t, ,<535 0,74 8,5

B cneupmanbHbix cnyyvasx no 6.6.2 aMnnuTyaHble 3Ha4YeHNUst TOKa U ANUTENbHOCTM NocneaHero nonynepuo-
[a COrnacylTCd C 3aKa3unmkoM U yKasblBalOTCHA B TEXHUYECKUX YCNOBUSX U MPOTOKOMAX UCMbITAHUNA.

9.6.7.5 MNpu ucnbiTaHusx B onepauum O nontoca (3nemMeHTa nontoca) BbiknovaTens HeobXxoanmo BbINOMHATb
TpeboBaHns 9.6.6.15 — 9.6.6.20 no perynnpoBaHnio MOMEHTOB Pa3MblKaHNSI KOHTaKTOB.

PesynbraT kaXxgoro onbiTa CHATAT NONOXUTENBHBIM, €CNN ralleHne ayrm Nnpon3oLuno 6e3 ee UCKyCCTBEH-
HOro NpoASIeHNs Uy NpU ee NPOANEHUN Ha OAUH UNK ABa nonynepuoaa.

9.6.7.6 Ecnu npu UcnbITaHWM BbIKIKOYaTENS, CHAGXEHHOr0 HU3KOOMHbIMU LLYHTUPYIOLLIMMU pe3UCTOopamu,
n3-3a HeJOCTaTOYHOM MOLLIHOCTU MCTOYHMKA HaNPsXKeHUS He MOryT ObITb MOMyYeHbl HEKOTOpble TpebyeMble napa-
MEeTPbl BOCCTaHaBMMBAIOLLIEroCcs HanpsiKeHusl, crneayeT nocne npoBeAeHUs 3TUX UCNbITaHUM AOMNOMHUTL UX UC-
NbiTaHWEM, NPY KOTOPOM MO0 PE3UCTOPbLI OTCOEANHSKOTCH OT BbIKIIOYaTENS, @ K COOTBETCTBYHOLLIMM TOYKAM CUH-
TETUYECKOW CXEMbI MPUCOEANHSAIOTCS PE3NCTOPbI, NOA0OPaHHbIE Tak, YHTOObI BOCCTaHaBMNMBAOLLEECs HaNPshKeHne
Ha BblkroyaTene Obifo He HXKe HOPMUPOBAHHOIO C YHETOM €ro UCKaXKEHNUS LUYHTUPYIOLLIMMU PE3UCTOPaMK BbIK-
ntoyartens, NMéo pe3vcTopbl NOACOEANHAIOTCS K BbIKMNOYATEN0 HE HENOCPEACTBEHHO, a Yepes nocrneaoBaTenbHO
COeIMHEHHbIE C HAMU KOHAEHCATOPbl 4OCTATOYHO BOMNbLUIOM EMKOCTU, NIMOO C NPUHATUEM APYTMX Mep, NO3BOMNS0-
LLIMX OCTUIHYTb TOM Xe Lienun.

9.6.7.7 3anasabiBaHWe B NOOKMIOYEHUN KOHTYPa TOKa B CUHTETUYECKUX CXeMax NS UCMbITaHWs B onepa-
umax B n BO He gorkHo npeBbiwaTte 200 MKC OT MOMeHTa Npob0osi NpoMeXyTka Mexay ConmkaroLLMMUCS KOHTaK-
Tamu.

9.6.8 UcnbiTaHMsa No YacTam

9.6.8.1 VcnbiTaHnsaM NO YacTaM JoMnycKaeTcs noaBepraTh BbIKNHOYaTENUN, COOTBETCTBYIOLLME CeayoLLIMM
TpeboBaHUsIM:

a) UcnblTyeMble YacTu Nontoca BelkniovaTens (oTAenbHbIe pa3pbiBbl, FPYnnbl pa3pbiBOB, MOAYNN) AOMKHbI
ObITb MOEHTWYHBI NO hopMe, pasmepam 1 XxapakTepucTmkam paboTbl MEXaHU3MA; OTNIMYATLCA MOTYT OTAENbHbIE
JeTanu n yCTPOMUCTBA, He OKa3bIBaloLLME BIUSHWUS Ha AyroralleHue;

0) KOHTaKTbl BO BCEX pa3pbiBax NOMOCa BbIKNOHaTENS A0MKHbI MPaKTUYECKN OOHOBPEMEHHO pa3MblKaTbCA
NpPY OTKMOYEHUUN U 3aMbIKaTbCA NPW BKIKOYEHUM (HambornbLUas pasHuLa BO BpEMEHU MOMEHTOB pa3MbIKaHWS NN
3aMblkaHWs pa3pbiBa, cpabaTbiBaloLLEro NePBLIM, 1 pa3pbiBa, cpabaTbiBatoLLero nocneaHm, He omMKHa NpeBbI-
watb 0,0025 ¢);

B) ecnu B BbIKNioYaTene nogaya (NMTaHue) ayroracsiliero cpeacrsa oCyLecTBSeTCA OT BHELUHEro no
OTHOLLIEHUIO K pa3pbiBaM UCTOYHUKA (HanpMep Nofada cxaToro Bo3ayxa B HEHarnoHEHHbIX NOCTOSHHO BO3AY-
XOM BO3[YyLUHbIX BbIKNIOYATENSAX NN MEXaHUYECKN CO30aBaeMbI NOTOK Macna B UMMNYIbCHbIX MaCNsHbIX BblK-
niovartensx), To NUTaHue BCeX paspbIiBOB JOSMKHO OCYLLIECTBASATLCA NPAKTUYECKM OAHOBPEMEHHO MAEHTUYHBIM
crnocobow;

r) BO BpeMS BbINOSHEHNS BbIKIKOYaTENeM KOMMYTaLMOHHBIX onepaLmin He OMKHO ObITb B3aUMHOIO BIIUSHUS
pa3pbIBOB APYr Ha Apyra Yepes Ayroracsilyo cpeay Unuv nytem aneKTpoMarHUTHbIX BO3AEUCTBUN; B YACTHOCTH,
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He JOJTKHbI yIy4LlaTbCs YCIoBMS BbiIOpoca NpoayKTOB ropeHnst Ayrm n3-3a oTCyTCTBUS YT B APYIUX paspbiBax
W NUTaHne UCNbITyeMOoro paspbiBa (rpynmbl pa3pbiBOB) CPeACTBAMM ralleHns ayru;

1) VOHM3NPOBAaHHbIE BbIXITOMHbLIE ra3bl UK Napbl He AOIMKHbI BbiOpackiBaTLCA Tak, YTOObI OHW MOTTV BIUATb
Ha paboTy coceqHMX pa3pbIBOB MUKW BbI3bIBaTbh YaCTUYHOE UMW MOSTHOE NePEKPbITUE BbIKMOYATENS.

9.6.8.2 Boikntoyatenu, y Kotopblx TpeboBaHue 9.6.8.1, nepeuncneHue r) He BbINONHSAETCH, oMNycKaeTcs
UCMbITbIBaATb MO pa3pbiBaM Npu YCIOBUM NPOMYCKaHWsI TOKa Yepes BCe BNUAOLLME OPYT Ha Apyra paspbiBbl U C
nogavyen HOPMMPOBAHHOIO BOCCTaHABNMBAIOLLErOCA HaNPSXKEHWS TONbKO Ha UCMbITYEMBIN pa3pbIB (rpynny pas-
pbIBOB). B YacTHOCTU, NpU UCMbITAHNM B CUHTETUYECKUX CXeMaX MOAYNs C ABYMsI pa3pbiBaMy A0OMNyCKaeTCst UCTbI-
TbiBaTb OOWH pa3pbIB, NPONyckas Tok Yepe3 oba paspbiBa, NPU UCNONb30BaHUM BTOPOro pa3pbiBa B KayecTBe
BCMOMOraTesibHOro BbIKIlouaTensi (OTKMOYaoLWEero yCTponcTea).

B Tex cnyyasix, korga He BbINorHeHbl apyrie Tpeboeanms 9.6.8.1, ncnbiTaHus No YacTam gONyCTUMbI, eCrn
Ha OCHOBaHUM NpeaBapuUTENbHO NPOBEAEHHbBIX UCCNEAOBAHUI BbIKMOYaTENen ¢ AyroracutenbHbLIMU YCTPOCTBA-
MM aHanorM4YHbIX KOHCTPYKLUIA U 060CHOBAHHOIO aHanuaa ycroBui COBMECTHOM paboTbl OTAENbHbIX YacTewn
nostca yCTaHOBMNEHO, YTO NPW 3TOM YCrnoBUSA paboTbl UCMbITYEMOW YacTu Nortoca He obrnerdyatoTcs.

9.6.8.3 Hanps»keHne, Npn KOTOPOM JOJDKEH UCTbITLIBATLCS paspbiB (rpynna paspbiBOB U MOAYIb), yCTa-
HaBnMBaeTcs nyTeM 060CHOBAHHOIO aHanu3a ycrioBuii COBMeCTHOM paboThl OTAENbHbIX Pa3pbIBOB (FPynmbl pas-
PbIBOB) N Ha OCHOBaHUM NpeaBapuUTenbHO NPOBEAEHHbIX UCCNEAOBaHWI BbIKIKOYaTENEN C AyroracuTensHbIMN
YCTPONCTBaMU aHaNoOrMYHOM KOHCTPYKLWN.

Mpun OTCYTCTBMU TAKOrO aHanNM3a unu NpeaBapuUTENLHOrO UCCNEeAOBaHUS yKazaHHOE HanpsXXeHne Jonycka-
€TCs1 onpeaensaTb Ha OCHOBaHNM Pe3yrbTaToB N3MEPEHMS CTaTUYECKOrO pacnpeneneHns HanpshkeHns Mexay pas-
pbiBamu (rpynnamu paspbiBoB, MOLYNSIMU), NPOU3BEAEHHOIO NpU 3a3eMneHnn OAHOMO U3 BbIBOAOB BbIKMOYaTENA
(Mpu nooyepeaHOM 3a3eMIieHM 060UX BbIBOOOB, ECIW pa3pbiBbl PacnoNnoXeHbl HECUMMETPUYHO OTHOCUTENBHO
3eMIIn), NPUYEM MPUHSITOE ANt UCTIbITaHMS 3HAaYEHNE HANPSPKEHMS JOIMKHO ObITb HE HUMKE HanpshKeHWst, Npuxoas-
Lerocst Ha Hamboree HarpyXeHHbI paspbIiB (FPynny pas3pbiBOB UM MOy b) Npu Hanbonee HebnaronpUATHOM
cny4ae 3a3eMJieH1s BbiBOAA.

[nsa pexvma HeyaaneHHbIX KOPOTKUX 3aMbIKaHUIM pacyeT Unm u3MepeHus pacnpeneneHums HanpskeHns
[OJIMKHbI ObITb BbINOSTHEHBLI MPY NPUNOXEHUW HAaNPSXKEHWS Kak CO CTOPOHbI JIMHUK, TaK U CO CTOPOHbI UCTOYHMKA.
[ns ucnbiTaHWin NPUHMMAKOT HAaMbOoNbLLIEE 3HAYEHME HAMPSKEHWST HA Pa3pbIB, NOSTy4YEHHOE NMPY NPUITOXEHNN Ha-
NPSPKEHNSI CO CTOPOHbI FIMHNN.

Mpu pacueTax crnegyeT yuuTbiBaTb 3aBOACKME AOMYCKM Ha 3HAYEHUS LUYHTUPYIOLLIMX EMKOCTEN U PE3UCTO-
poB.

Ecnu BbikntouaTenb MMeeT akTUBHbIN AeNUTeSb HaNpshkeHUs ¢ conpoTnBrneHMemM He 6onee 1000 Om Ha
paspbIB, TO U3MEpPEHUE pacnpeaeneHns Hanps>keHs JoMyCcKkaeTCsl He MPOBOAUTL, a paccynTaTh C y4eToM Hanbo-
nee HebraronpuATHOrO BO3MOXXHOTO COOTHOLLIEHWSI CONMPOTUBIEHUI NPY A0MYCKAEMbIX OTKITOHEHUSIX UX 3HAYEHUIA.

9.6.8.4 VcnbiTaHnA No YaCcTAM HEKOTOPBIX TUMOB BbIKKOYaTenemn, HanpuMep ¢ HECKONbKUMIN pa3pbiBamMu
JyroracuTenbHbIX YCTPOMCTB B 00LLEM KOXYXE, HEOOXOAMMO AOMNOMHUTL UCMbITaHUEM, MOATBEPXKAAOLLMM OTCYT-
CTBWE NEPEKPLITHS MO MOHN3NPOBAHHBIM BbIXITOMHLIM ra3am Npv AenNCTBUM BCEX Pa3pbIBOB.

9.6.9 UcnbiTaHua ANA noaTBEePXAEHUA HOPMUPOBAHHOIO pecypca No KOMMYTaLUOHHOW CNOCO6-
HOCTHU

9.6.9.1 [Ina nogTBepXaeHns HOPMUPOBAHHOIO pecypca BbIKMntovaTesis o KOMMYTaLMOHHOW CTONKOCTM NPOo-
BOAAT MUCNbITAHUA NPY TOKE, st KOTOPOro U3roTOBUTENEM HOPMUPYETCS pecypc. KonnmyecTBo OTKMHOYEHNI U BKIO-
YEeHWI TOKa JOJTKHO ObITb HE MEHEE HOPMUPOBAHHOTO. BKIHOYEHMS U OTKIIOYEHUS JOMYCKAETCS BbINOSHATDL Kak
OTAEenNbHbIE OnepaLn UM Kak COCTaBHYH YacTb PasfnYHbIX LUKINOB onepauni. MuHnmansHoe Bpems Mexay
onepaumsiM1 1 LMKNnaMm yCTaHaBnMBaeT N3roToBUTENb.

B 3a4yeTHOe uncno onepaummn 4ns NOATBEPKAEHUST HOPMUPOBAHHOIO pecypca No KOMMYTaLMOHHOW CTONKO-
CTM MOTYT ObITb BKITHOYEHbI OnepaLmm, BbINONHEHHbIE NPY HOPMUPOBaHHOM Toke M0 9.6.6.1, ecnu mexxay oTaernb-
HbIMW PEXUMaMU UCTIbITAHWI U MOCTE HUX HE MPOBOAUITUCH PEMOHTHbLIE paboThl. [Nsi NOATBEPXXAEHNSA HOPMUPO-
BaHHOro pecypca npu I, .,y B Criy4ae cobrniofieHns yKkazaHHOro YCroBmMs MOTyT 6biTb 3a4TEHbI OMbIThbl B pEXUMax
T100s, T100a, L90.

9.6.9.2 cnbiTaHna npoBogAT NPY HOMUHANBHOM HaNPSXKEHUU Ha 3aXKumax Lenen ynpasneHnsi, HOMUHarb-
HOM OaBreHUN B THEBMATUYECKNX 1 MHEBMOIMAPaBIMYECKMX YCTPONCTBAX NPUBOAA U B BO3AYLLHbIX BbIKINoYaTe-
NSAX, HOMUHAIbHOM YCUIM NPY>KUH NPYXMHHOMO NpuBoaa.

Mpu ncnbITaHNsIX ra3oBbIX BbIKMHOYaTENen NNOTHOCTbL (MprBeAeHHOE K HOpMaribHOW TeMnepaType AaBrneHne
rasa) formkHa ObITb B AManasoHe MeXxay BEPXHUM 1 HKHUM 0MYCTUMbIMU 3HaYEHUAMM HOPMUPOBAHHOW NIIOTHO-
CTM1 3an0fiHeHWs (HOPMUPOBAHHOMY, NPUBEAEHHOMY K HOpMaribHOM TeMnepaType AaBfeHUIO 3arnonHeHns ) rasa.
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OpaHako nocneaHUn onbIT B CEPUU UCTIbITAHUIA Ha PECYPC AO0MKEH BbINONMHATLCA MPU HAMPSXKEHWUM Ha 3aXKn-
Max Lenen ynpaBrneHus, 4aBfeHny B NHEBMATUYECKMX Y MHEBMOIrMAPaBIMYECKMX YCTPOMNCTBAx NpMBoAa U B
BO3AYLLHbIX BbIKITIOYATENSX, YCUNNM NPYXXMH NPYXMHHOIO NpuBOAa, MITOTHOCTY ra3a B ra3oBbIX BbIKIOYaTENSIX B
cooTBeTcTBUMM € 9.6.2.5.

9.6.9.3 CpenHee BpeMsi oy 3a BCHO CEPUI0 UCTIbITaHWUIA A0MKHO ObITh HE MEHEE CPeAHEro BpeMeHU oyru B
3a4eTHbIX OnbITax NPV 4aHHOM Toke M0 9.6.6.1.

9.6.9.4 3HayeHus BO3BpAaLLaoLLErocs HaNpshKeHUs1 U HanpsPKeHUs nepes BKITFYEHEM YCTaHaBMBAKT MO
9.6.4.519.6.4.9 cyyeTom ykasaHu 9.6.7.1 1 9.6.8.3. lNepexogHoe BoCCTaHaBNMBaIOLLEECS HanpsbkeHne —
no 9.6.5.3.

9.6.9.5 [lonyckaeTcs B 3a4eTHOE YACIIO onepaumi Angd noaTBepXaeHns pecypca no KOMMYTaLMOHHON CTOR-
KOCTM BKJTHOMATb HE3a4€eTHbIE OMbIThbl P CUHTETUYECKMX UCTIbITAHUSX, Orepaummn Npu MOHKEHHOM HaNpPs»KeHNA 1
Apyrve He3ayeTHbIE OMbITbl OCHOBHbIX UCTbITAHWUI HA KOMMYTaLMOHHY CrocoBHOCTL Mo 9.6.6.1, ecnu BbINOMHe-
Ho TpeboBaHue 9.6.9.3 k cpegHemy BpemMeHu oyru. OgHako NocresHUM OnbIT B CEPUUN UCMbITAHUI A0MKEH BbITb
BbIMOSTHEH NMpu cobrntogeHnn TpebosarHni 9.6.9.4.

9.6.9.6 JonyckaeTcs npu onpegeneHny pecypca y4mTbiBaThb OMNbITbl MPY APYIMX 3HAYEHUSAX TOKa OTKoYe-
HUSI N BKIMKOYEHUS, €CINN N3roTOBUTENEM OnpeaerieHa 3aBUCUMOCTb A0MYCTUMOrO HYMCIa OTKIKOYEHWUI UMW BKIHO-
YEeHUI OT ToKa.

9.6.9.7 TpeboBaHuWsI K UCMbITYyEMOMY BbIKITHOHATENO Nepe HavarnoM UCTbITaHUIA, BO BPEMS UCMbITAHUA U
nocne HUx — o 9.6.2.

9.7 UcnbiTaHMe Ha KOMMYTaLUOHHYIO CTOCOBOHOCTbL NPU eMKOCTHbIX TOKax

9.7.1 Boiknovatenu ¢ U, = 110 kB MCNbITLIBAIOT HA OTKIIOYEHUE M BKIIOYEHNE EMKOCTHbLIX TOKOB He-
Harpy>keHHbIX BO3AYLUHbIX FIMHWNA.

BoikntouaTenu, npegHasHadYeHHbIe 4518 KOMMYTauMy TOKOB OAWMHOYHBIX KOHOEHCATOPHbIX 6aTapen, JOIMKHbI
NPONTN NCMbITaHUA B 06beMe, NpeayCMOTPEHHOM HACTOSLLIMM pa3fesiom.

MeToabl CnbITaHWMI BbIKIKOYAaTENEN, YCTaHOBMNEHHbIX B LiEMNsIX COCTaBHbIX KOHAEHCATOPHbIX BaTapen, Ha-
CTOSALMM CTaHOapTOM He pacCMaTpUBaKOTCS.

VcnbiTyeMblii BbIkIioYaTeNb A0IMKEH COOTBETCTBOBATL TpeboBaHmsam 9.6.2.1 — 9.6.2.4. VcnbiTaHWs BbIKITHO-
YyaTend no YyacTam — B cooTBeTCTBUM € 9.6.8.

9.7.2 V\CTOYHMK NUTaHUA OOMMKEH COOTBETCTBOBATL CreayloLum TpeboBaHMAM:

a)yacTtoTta Toka — B auanasoHe (50 +4) INy;

0) Nnocne OTKIMYEHUSA TOKa HaMNpPsPKEHNE He OOMKHO N3MeHATLCS 6onee YeM Ha 2 % npw UCTIbITAHNSX B
pexume 1 (cM. 9.7.9.219.7.10.2) n 6onee 4eM Ha 5 % — Npu NCMBITAHUAX B pEXUME 2;

B) TOK KOPOTKOrO 3aMblKaHUS UCTOYHMKA HE JOIMKEH NpeBbillaTb HOMUHANbHbI TOK OTKIMIOYEHWS BbIKMNoYa-
Tens;

r) napameTpbl NBH He AOMKHbI ObITh XXeCT4e HOPMUPOBaHHLIX Ans pexxuma T100s;

[) KprBasi EMKOCTHOIO TOKa He UCKaXXeHa Ype3MepPHO BbICLLIMMUW rapMOHMKaMN: OTHOLLIEHWE AEACTBYOLLIErO
3Ha4YeHNs ToKa K AENCTBYIOLLEMY 3HAYEHMIO OCHOBHOM rapMOHUKM A0IMKHO ObITh He Bonee 1,2, B TeyeHne nonyne-
pvofa TOK He AOMKEH NpoXoauTb Yepes Hynb bornee ogHoro pasa.

Ecnu no TexHn4ecknm Bo3MOXXHOCTSAM UCMbITaTENbHOWN YCTaHOBKN TpeBOBaHMS Mo nepeyncrieHnto 6) He
MOTYT 6bITb BbINOMHEHbI IPU HOPMUPOBAHHOM TOKE, IONYCKAETCA KOMMYTMPOBATb TOK MEHBLLENO 3HAYEHWs, eCnn
npuv 3TOM He obrer4yarTcs ycroBusi UCNbITAHWUIA.

9.7.3 lNpu ogHoba3HbIX TabopaTopHbIX UCTIBITAHWAX OOUH U3 BbIBOAOB MCTOYHMKA MUTaHUS OOMMKEH ObIThb
3a3emrieH. [lonyckaeTcs 3a3emMreHne apyrom TO4KM CXembl, ECIK 3To TpebyeTcs No ycrnosuo obecneveHns npa-
BUMBHOIO pacnpefenieHns HanpskKeHUs Mexay paspbiBaMu Monkoca BblkrnoyaTens.

Mpu TpexdasHbIX UCMbITAHUSAX HENTParb UCTOYHUKA NUTaHWA A0MKHa ObITh 3a3emneHa. imneaaHc Hynesom
nocrnegoBaTesibHOCTM CXEMbI HE JOMMKEH NpeBbILLATb MMNEeAaHC NPsIMON NocregoBaTenbLHOCTH boriee YeM B Tpu
pas3a; Ans KoHOEeHCaTOpHbIX 6aTaperi ¢ M30NMPOBaHHON HENTPAIbIO 3TO TPeboBaHVE He NPeabABNAIOT.

9.7.4 ConpoTuBneHNe yTeuek EMKOCTHOW Harpy3kuM BMECTE C NOACOEAMHEHHbIM K HEN n3MepuTesibHbIM 060-
pyaoBaHneM A0MKHO ObITb AOCTAaTOMHO BbICOKMM, YTODbI CHUXKEHME HaMNPsPKEHNs Ha BbIKIovaTerne B pesynsraTte
cTekaHus 3apsgoB 3a Bpems 300 MC nocne OKOHYaTeNbHOro raleHuns ayrm He npesbiwano 10 %.

9.7.5 lNpu McnbITaHMAX Ha OTKIMIOYEHWE HEHArPYXXEHHbIX BO34YLIHbIX JIMHWUIA MOTYT MCMOMb30BaTbLCS Cre-
AyloLLme BO3MOXHOCTM NpeacTaBNeHUs EMKOCTHOWN Harpy3ku:

a) Npu TpexdasHbIX UCTbITaHMAX JOMYCKaeTCHa UCNONbL30BaTh NapannenbHO COeANHEHHBbIE NTIMHNM, a Takke
3aMeHsITb pearbHble TpexdasHble NMUHMKN MOMHOCTBIO MW YaCTUYHO KOHAEHCATOPHbIMKY BaTapesiMu; pe3yrbsTypyHo-
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LLIasi eMKOCTb MPAMOK NoCNeaoBaTenbLHOCTY A0MKHa BbITb NPUBNU3UTENBLHO B ABa pasa 6orbLuUe eMKOCTH Hyne-
BOW MocreoBaTefibHoOCTY;

6) Np1 OAHOMOSIOCHBIX UCTIBITAHMAX B TpexdasHon cxeme ABe hasbl IMHUN NPUCOEANHSIOTCH K UCTOYHUKY
HenocpeacTBeHHO, a TpeTbs (haza — Yepes UCMNbITYEMbIN MONOC BbIKNoYaTENS;

B) NPV OOHOMOSHOCHBIX TaBopaTOPHbLIX UCTILITAHMAX pearnbHbIe TMHUW A0NYCKAETCA MOMHOCTLIO MW YacTUY-
HO 3aMeHsITb KOHAEeHCaTopPHbIMKU 6aTapesmu, a Takke UCMONb30BaTh NapannenbHoe coeAnHeHe NPOBOAOB OT-
AenbHbIx a3 NMHUM C BO3BPATOM TOKa Yepes 3eMITH0 U NMPOBOAHUK.

Mpu 3ameLLeHnn NMHUM COCPEeOTOYEHHON EMKOCTBIO NOCNeAoBaTeNbHO C EMKOCTLIO MOXET ObITh BBEAEH
pes3uncTop, ConPOoTUBIIEHNE KOTOPOIO HE AOMKHO NpeBbIWaTth 5 % eMKOCTHOro CONpOTUBIIEHUS.

9.7.6 NcnbiTaHWsA Ha OTKIOYEeHME eMKOCTHBIX TOKOB A0MNYyCKaeTCA NPOBOAUTL MO CUHTETUYECKUM U APYTM
NCKYCCTBEHHbIM CXeMaM, eCINv NoKasaHa BO3MOXHOCTb UX MPUMEHEHWNS; 3TN CXeMbl 1 060CHOBaHMWSA NX UCMNOSb-
30BaHVS JOMKHbI ObITb NPYBEAEHbI B MPOTOKOMNAX UCTbITaHUNA.

9.7.7 MNpw ncnbiTaHnsx B TpexdasHbix cxemax (9.7.5, nepedmcrieHms a) n 6)) MexaynontocHOE HanpshkeHne
AOIDKHO ObITb He MeHee U, .

IMpy 04HOMONIOCHBIX NABOPaTOPHbIX UCMLITAHUSX HANPSXKEHWE Ha BbIKIo4aTene HenocpeacTBEHHO nepes
€ro OTKIMHYEHEM OOMKHO BbITb HE MEHEee 3HaYeHUs1, pacCYUTaHHOro No hopmyne

KUn p /43, (24)

rae KoOadPULMEHT K, paBeH:

1,0 — Npu UcnbITaHMAX Ha OTKIMOYEHME KOHOEHCATOPHBLIX BaTapen B CUCTeMax C 3a3eMMNEHHON HENTParbIo;

1,2 — NpV UCMbITAHUSAX HA OTKITFOYEHNE HEHArPY>KEHHbIX JTUHWUIA;

1,4 — nNpun UCNbITAHUSAX Ha OTKIOYEHNE KOHOEHCATOpPHLIX BaTapen B cUcTeMax C U30SIMPOBAHHON HENT-
panbto;

1,4 — Npu UCNbITAHNSAX HA OTKITKOYEHMNE HEHArPY>KEHHbIX FIMHWIA NPU HAaNM4Mn KOPOTKOrO 3aMblKaHUS Ha
3eM/So B 0gHOM nnn AByx doasax.

Mpu ncnbITaHNAX BbIKMOYATENS MO YaCTAM HanpsKeHWe BbIOMPatoT No Hanboree Harpy>XeHHOWM YacTu Norto-
ca BbIKNoYyaTens.

Mpu npoBeaeHUM UCTNbITaHWIA HANPs>KeHWEe NPOMBILLIEHHOW YaCTOThbl CO CTOPOHbI UICTOYHMKA MUTaHUSA 1 NO-
CTOSIHHOE HanpsbKeHUe Ha eMKOCTU creayeT noaaepueatb He MeHee 0,3 ¢ nocrne OTKMYEeHWs ToKa.

9.7.8 Npu ncnbITaHMsIX Ha KOMMYTaLMOHHYH CNOCOBHOCTL NPY EMKOCTHBLIX TOKaX NPOBOAST onepauum oT-
KIMFOYEHMS UMW LKLl BKNIOYEHWE — OTKMNIOYEHME.

Mepen npoBeaeHnemM onepauum BKINIOYEHUS Ha EMKOCTU He A0MKEeH OCTaBaTbCA 3apsj.

Mpwn onepaumm BKINIOYEHUS TOK JOIDKEH MOSABMATHCS NPU hase HanNpshkeHUs, HaXOAsLWencs B AnanasoHe
* 15 anekTpnyeckMx rpagycoB OT MOMEHTa BpEMEHW, NPY KOTOPOM HanpsXXeHne NpuHMMaeT aMnnMTygHoe 3Hade-
Hue (NpuY TPEXNOMOCHBLIX UCTIbITAHUAX — B 0AHOM U3 ¢ba3d). Ecnun no ycnosusim paboTbl CnbITaTeNbHOW YCTaHOBKN
3TO TpeboBaHUe He MOXET ObITb YAOBNETBOPEHO, LOMNYCKaeTCA Nepes UCNbITaHNSIMU BbINOMHUTL AOMNONHUTENBbHO
Tpebyemoe YMCno OTAENbHbIX ONepaLi BKITHOYEHUS.

[onyckaeTcs BbINOMHATL OnepaLmMm BKNYEHUS Ha TOK OTAEMNbHO, YACIO onepauuin — B COOTBETCTBUM C
Tabnuuamu 25 1 27, npyn 3TOM UCMbITaHKS B ONepaLmm BKIIOYEHUS JOIMKHbI NPeALwecTBOBaTh UCMbITAHUSIM B
uuknax BO, B KOTOpbIX OnepaLms BKMOYEHWS BbINONHAETCA 6e3 Toka.

9.7.9 UcnbiTaHusa BbikNoYaTenen knacca C2 (¢ o4eHb HU3KOW BEePOATHOCTbLIO MOBTOPHbLIX NPO-
60eB)

9.7.9.1 lNepeA ncnbITaHUSMU Ha OTKIKOYEHNE U BKITHOYEHNE EMKOCTHBIX TOKOB NPOBOAAT UCTIbITAHUS BbIKIHO-
YyaTenst Ha KOMMYTaLMOHHYIO CNOCOBHOCTL B pexxume T60 (cM. Tabnuuy 22) nu BbINOMHSIOT TPY OTKIIOYEHUS TOKA,
3HaYeHne KOTOPOro AOMKHO BbITk He MeHee 0,6 1, oy [Npy orpaHnyeHHbIX BO3MOXHOCTSX UCTbITaTeNbHON yCTa-
HOBKM A0NycKaeTcs NPOBOANTL 3TU UCMbITaHWUS NPY NMOHWXEHHbIX 3HAYEHMSIX BO3BpaLLaloLLIEroca U BOCCTaHaBNn-
BalOLLIEroCsl HAMPS>KEHUIN U HaNPSDKEHUS BKIHOYEHWS. B npomMexyTke Mexay BbINONHEHUEM 3TUX UCNbITAHUI U
WCNbITAHUSAMW Ha OTKIIOYEHNE U BKITIOYEHNE EMKOCTHbBIX TOKOB HE I0NyCKaeTCcAa npoBeaeHne paboT rno obenyxu-
BaHMWIO UCMbITYEMOro BbikMtoyaTtens. [lonyckaeTca CHUXKeHWe AaBneHUd ra3a Ha BpeMs nepemeLLeHns BbIKoYa-
Tens B APYryto UCNbITaTeNbHYO Kamepy.

9.7.9.2 NcnbiTaTernbHble PEXUMbI U YCITOBUS NPOBEAEHUS UCTbITAHUA HA KOMMYTaL M0 EMKOCTHbLIX TOKOB
npvBeaeHbl B Tabnuue 24.
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Tabnwunua 24 — Pexumbl ucnbiTaHU Bbikntodatenen knacca C2

0,
Pexum HanpspkeHue uenen [aBneHve B npuBoae Tok, % HOpmMuMpOBaHHOro Onepauun unu umkIbl
MCnbITaHUN ynpasrneHus M B nosocax ©MKOCTHOTO TOKa onepauum
OTKINK4YeHunsa
1 MakcumanbHoe MuHumansHoe Ot 10 no 40 (0]
2 MakcumanbHoe HomuHanbHoe He meHee 100 OwunBO unnBO

9.7.9.3 ina yaobcTtBa NpoBeaeHUs UCTbITaHUA AoMYyCKaeTCs BbINOMHATL Lnkrbl BO npu npoBeaeHWu ncnbl-
TaTensHoro pexviMa 1.

9.7.9.4 lNpu onpegeneHnn MMHUManbHOro BpeMeHW yru MOMEHT pa3MblKaHWSl KOHTAKTOB U3MEHSIEeTCS OT
OnbITa K OMNbITY CMHTEpBanaMu NpUMepHo 6 AaNEKTPUYECKUX rPadycoB. OTM OMbITbl 3aCHUTLIBAIOTCSA NPU UCTIbI-
TaHWsX B COOTBETCTBYIOLLNX PEXMMAaX.

9.7.9.5 Yncno onbIToB, NPOBOANMBIX MPU TPEXMOMOCHLIX Y OAHOMOSKOCHBIX MCNbITAHUAX BbIKOYaTeNen B
pexumax 1 1 2, n nocrnegosaTenbHOCTb X MpoBeaeHUs NpuBeaeHsl B Tabnuue 25.

Tab6nwunya 25— Ynucno onbITOB 1 NocrnegoBaTeNbHOCTb X NPOBEAEHUS MPU UCMbITAHMSX Ha OTKIIOYEHUE EMKOCTHbIX
TOKOB BbIkMntovaTensammn knacca C2

OrkroueHre BO3ayW- | OTkMOYEHUE KOHAEHCA-
Pexunm Cepus HbIX TIMHWN TOpHbIX GaTapen
ncnbl- Ycnosus nposefeHna onbITOB
Tauui | ONBITOB | Tpexno- opfHoro- Tpexno- ofHoro-
NlocHoe NlocHoe NtocHoe NtocHoe
1 2 3 4 5 6 7
1.1 4 -0 12 - O 4.0 12 - 0O [Mpn ogHOM NONSAPHOCTMN TOKa C UHTEpBanamu ns-
MeHeHns dasbl TOka B MOMEHT pa3MblKaHWUsi KOH-
TaKTOB OKOIO 15 anekTpu4ecknx rpagycos
1.2 6 -0 6 -0 6 -0 6 -0 [Mpu TOW e NonApHOCTM TOKa, 4YTo M B cepun 1.1,
U MUHMManNbHOM BPEMEHU Oyru
1.3 4 -0 12 - O 4.0 12 - 0O [Mpy nonspHoOCTM TOKa, MPOTUBOMNONOXHOW Ce-
1 puam 1.1 n 1.2, uHTepBanamm u3ameHeHus asbl
TOKa B MOMEHT pa3MblkaHUS KOHTaKTOB OKOMO
15 anekTpuyeckux rpagycos
1.4 6 -0 6 -0 6 -0 6 -0 [Mpu TOM Xe NonApHOCTM ToKa, YTo U B cepun 1.3,
U MUHMManNbHOM BpPEMEHU Oyru
1.5 4 -0 12 - O 4.0 12 - 0O Mpu noboi NonspHOCTM ToKa C UHTepBanammu
n3MeHeHus ¢asbl Toka B MOMEHT pa3mblKaHUS KOH-
TaKTOB OKOIO 15 anekTpu4ecknx rpagycos
21 4 - BO 6 -0 4 .- BO 12 - BO [Mpn ogHOM NONSAPHOCTMN TOKa C UHTEpBanamu uns-
" MeHeHNs dasbl TOka B MOMEHT pa3MblKaHWUsi KOH-
6 - BO TakToB okoro 15 anekTpuyeckux rpagycoB — Ans rpad
3, 5, 6 1 30 anekTpunyecknx rpagycos Ans rpadbl 4
2.2 6 - BO 3-0 32 - BO| 42 - BO [Mpu TOM e NoNAPHOCTM TOKa, YTO 1 B cepun 2.1 1
" MUHVMMarnbLHOM BPEMEHU AyTU
2 3 - BO
2.3 4 - BO 6 -0 4 .- BO 12 - BO [Mpn nonspHoCTM TOKa, NPOTUBOMOMOXHON Ce-
" puam 2.1 n 2.2, ¢ nHTepeanaMmm MaMeHeHus asbl
6 - BO TOKka B MOMEHT pa3MblkaHUS KOHTaKTOB OKOMO
15 anekTpudeckux rpagycos — ans rpag 3, 5, 6 u
30 anekTpuyeckux rpagycos ans rpadbl 4
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OkoH4yaHue mabnuuywsl 25

OTkitoyeHne BO3AYLW- | OTKMOYeHNE KOHAeHca-
Pexim HbIX JINHWIA TOpHbIX GaTapei
Cepus
ncnbl- Ycnosus npoBeaeHNAa onbIToB
TaHuit OonbITOB | TPEXNO- ogHono- Tpexno- oAHonmno-
nocHoe | nocHoe TOCHOE TOCHOE
1 2 3 4 5 6 7
2.4 6 - BO 3-0 32 - BO| 42 .- BO Mpw Tow e NoNsSPHOCTU TOKa, YTO M B cepumn 2.3,
" N MUHMManbHOM BpPEMEHW Ayru
2 3 - BO
25 4 - BO 6 -0 8 - BO 12 - BO Mpwn niobon nonapHOCTM ToKa C UHTepBanamm
" nameHeHus1 asbl TOKa B MOMEHT pa3mblKaHWUs KOH-
6 - BO TaKTOB OKOMO 15 anekTpnu4ecknx rpagycos
MpunmeyaHune— O — onepauuns oTkodeHns; BO — uukn BKIOYEHNE — OTKMIOYEHUE.

9.7.10 UcnbiTaHMA BbikNoYaTeneu knacca C1 (¢ HU3KOM BepPOATHOCTLIO MOBTOPHLIX NPO60EB)

9.7.10.1 VicnblTaHnst NpOBOAAT Ha HOBOM (BOCCTaHOBIIEHHOM) BblKkioyaTtene 6e3 npeasaputeribHbIX KOM-

MyTaLI,I/Iﬁ TOKOB KOPOTKOIo 3aMbIKaHUA.

9.7.10.2 UcnbiTaTenbHble PEXUMbI 1 YCIOBUS NPOBEAEHUS UCTIBITAHUA Ha KOMMYTAaLMIO0 EMKOCTHbIX TOKOB
npusedeHsbl B Tabnumue 26.

Tabnwuuya 26 — Pexumbl UcnbiTaHMIA BbikNtovaTenen knacca C1

9 -
Pexum HanpsixeHne uenen [asneHve B npusoae Tok, B % HopmMpoBaH Onepauum unun Lmknbl
ncnblTaHUn ynpaBneHus 1 B nontocax HOTO eMKOCTHOTO TOKa onepauui
OTKIOYEHNS
1 MakcumanbHoe HomuHanbHoe OT 10 no 40 (0]
2 MakcumanbsHoe HomuHaneHoe He meHee 100 BO

9.7.10.3 Onsa yoobcTea NpoBeAeHnst UCMbITaHWI AonycKaeTcs BbINOMHATL Lyknbl BO npy npoBeaeHnn uc-
nblTaTensHoro pexviMa 1.

9.7.10.4 MNpw onpegeneHnM MMHUMarnbHOro BpEMEHN Ayrm MOMEHT pa3MblKaHUsi KOHTaKTOB U3MEHSETCS OT
onbliTa K ONbITY C UHTEpPBanamu OKorno 6 aNeKkTpUYeCcKMX rpagycoB. OTW OMNbITbl 3aCHUTLIBAIOT MPU UCTLITAHUAX B
COOTBETCTBYIOLLMNX PEXUMAX.

9.7.10.5 Yucno onbIToB, BbINOMHAEMbIX NPU TPEXMOSOCHBLIX Y OOHOMOMFOCHBLIX UCMbITAHUSAX BhIKMoYaTenen
Ha OTKIMIOYEHME HEHarpy>XeHHbIX BO3AYLLUHBLIX IMHWUN 1 KOHAEHCATOPHLIX 6aTapen B pexumax 1 1 2, n nocnegosa-
TeNbHOCTb MX NPOBEAEHUSA NpUBEaAeHbI B Tabnuue 27.

Tab6nwuua 27 — Yucno onbITOB 1 NOCNeAoBaTENbHOCTb MX MPOBEAEHUS NPU UCTIbITAHUSIX HA OTKMOYEHNE EMKOCTHbIX
TOKOB BblkMto4atenamu knacca C1

Pexim Cepus Onepauun nnu um Y
UCTIBITAHMIA ONbITOB paL LUMKNbI CcnoBua nposegeHuna onbiToB

1.1 6 -0 lMpn ogHOM NONAPHOCTU TOKa C MHTepBanamu M3MeHeHus
dasbl TOKA B MOMEHT pa3MblKaHUS KOHTaKkToB okomno 30 anekT-
pyvYeckux rpagycos

1 1.2 3-0 MMpu TOM Xe nonsapHOCTK TokKa, 4To U B cepun 1.1, N MUHK-

ManbHOM BPeMEHU Oyru

1.3 3-0 Mpu nonapHocTK Toka, NpoTuBONonoXxHou cepuam 1.1 n 1.2,
N MWHMManbHOM BPEMEHW Ayru
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OkoHyaHue mabnuubi 27

Pexwnm 5 Cepusi Onepauun unu umkIbl YCrIOBUS! NPOBEASHNUS ONBLITOB
ncnblTaHnUn OonbITOB
1.4 6 -0 Mpw ToOW e NnonapHOCTK Toka, 4YTo M B cepumn 1.3, n Makcu-
ManbHOM BpPEMEHWU Ayru
1 1.5 6 -0 Mpu no6oin NONAPHOCTM TOKa C MHTepBanaMu U3MeHeHus
asbl TOka B MOMEHT pasMblkaHWs KOHTakToB okono 30 anekT-
pvYeckux rpagycos
21 6 - BO lMpn ogHOM NONAPHOCTU TOKa C MHTepBanamm M3MeHeHUs
asbl TOka B MOMEHT pasMblkaHWs KOHTakToB okono 30 anekT-
pyyeckux rpagycos
2.2 3 - BO MMpu TOM Xe NonapHOCTW TOKa, YTO U B cepun 2.1, 1 MUHK-
ManbHOM BpPEMEHU Ayru
2
2.3 3 - BO Mpu nonapHOCTK TOKa, NPOTUBONONOXHOW cepuam 2.1 n 2.2,
N MUHMManNbHOM BPEMEHU Ayru
2.4 6 - BO Mpw ToOW e NoNApHOCTW TOoKa, YTO U B cepum 2.4, 1 Makcu-
ManbHOM BpPEMEHWU Ayru
25 6 - BO Mpun no6oi NONAPHOCTM TOKa C MHTepBanaMu U3MeHeHus
asbl TOka B MOMEHT pasMblkaHWs KOHTakToB okono 30 anekT-
pyyeckux rpagycos
MpunmeyaHune— O — onepauuns oTkoveHns; BO — uukn BKtoYeHNe — OTKMIOYEHUE.

9.7.11 B pononHeHme K UCMbITaHUSIM B HOPMarbHOM PeXMMe OTKITHOYEHNS HEHarpy>KEHHOM BO3OYLLHOW K-
HuM (cm. 9.7.9, 9.7.10) LomkHbI ObITb NPOBEAEHbI UCTIbITAHMS HA OTKITHOYEHNE HEHArPY>KEHHOM TpexdasHOoM NMMHUA
NP HaNMYMM KOPOTKOrO 3aMblKaHWS Ha 3eMITH0 B OOHON 1nmn AByX dhasax.

Mpy ogHOda3HbIX UCTIbITaHUSX HANPSHKEHME NPUHUMaIOT B COOTBETCTBUM € 9.7.7 (K, = 1,4). HopMmpoBaHHbI
TOK OTKINOYEHUS yBenuumsatoT B 1,25 pasa No cpaBHEHWUIO C yKa3aHHbIM B 6.8.1.

Mpoueaypy ucnbiTaHWi NpMHMMatoT B cooTBeTcTBUM € 9.7.8, 9.7.9, 9.7.10, ogHako umcno onepauun O n
umknos BO Bo Bcex pexvMax yMeHbLUIaloT B ABa pasa.

Ecnu ucnbitaHus, npegycMOTPEHHbIE HACTOALLMM MYHKTOM, BbINOMHSIOTCA NPU YMCre onepaunmi, ykasaH-
HoMm B 9.7.9, 9.7.10, To ucnblTaHusa B cootBeTcTBUM € 9.7.9, 9.7.10 gonyckaeTcsi He NPOBOAUTb.

9.7.12 BolkntoyaTenb CYMTAlOT BblAepXKaBLUMM UCTbITAHUS Ha OTKIOYEHNE EMKOCTHbIX TOKOB, €CIW BbIMOJ-
HeHbl criegytoLne yCrnoBums:

a) BO BpeMsl BbINOMHEHUS BCEX UCTIbITaTeNbHbIX PEXMMOB AN BbikNoyaTenen knacca C2 He 6b1no HM 0gHo-
ro NOBTOPHOrO NPOBOSA U BHELUHMX NPU3HAKOB OTKIIOHEHWSI OT HOPMarbHOM PpaboThbl BbIKMOYATENS, YKa3aHHbIX
B 9.6.2.6;

6) nocne ncnbITaHN COCTOSIHWE BbIKIIOYATENA COOTBETCTBYET CrieayoLwmmM TpeboBaHmAM:

- onepaLumn BKIOYEHNS U OTKITIOYEHWS BbIKIOYaTeNs Npyn OTCYTCTBUM TOKa B €ro rMaBHOW Lieny MPONCXOAAT
ncnpasHo. Bpemsi cpabaTtbiBaHMSA BbIKMOYaTENSA HE U3MEHUIOCH CYLLIECTBEHHO MO CPaBHEHWIO C €r0 3HaYeHNEM
A0 UCnbITaHWi. [ns KOHTPONS BpemeHun cpabaTtbiBaHWNSA NOCIE UCTbITaHWIN JOMKHbI ObiThb BbIMOSHEHBI ONepauum
BKITIOYEHUS U OTKIMoYeHnst 6e3 Toka, onpeaerneHbl COBCTBEHHbIE BPEMS BKITIOYEHMWS U BPEMS OTKITIOYEHUS Mpu
HOMWHANbHOM HaMNPSXEHUN Ha 3aXKMMaX 3MEeKTPUYECKMX YCTPOMCTB NpUBoAa;

- COCTOSIHME IMaBHbIX KOHTAKTOB (OMyiaBieHNe NOBEPXHOCTM, KOHTaKTHOE AaBneHue) obecnevnsaeT BO3MOX-
HOCTb ANMTENbHOro NPOMYCKaHNA Yepes HUX ToKa, PaBHOro HOMUHarbHoMy. MNpy 3ToOM NS BbIKNoYaTenen knac-
ca C2 temnepartypa He gomkHa 6onee yem Ha 10 °C npeBbiwaTh ycTaHoBneHHble no FOCT 8024,

- €CNY NP UCTLITaHNAX UMEN MECTO NOBTOPHbIN MPOBON N MakcMaribHOe 3HaYEHNE HanPshKeHWs Npu Npo-
60e BbINo HKE MaKCUManbHOro 3Ha4YeHUs HanPsXxeHNs No 9.3.5, To NPOBOAAT UCMbITAHNS U30MALMK B COOTBET-
ctBum ¢ 9.3.5. MNMocnegytowmin OCMOTP JOMKEH NOATBEPAUTL OTCYTCTBUE CneaoB Npobost Ha 30MALNOHHBIX MO-
BEPXHOCTAX MeXay AyroracutenbHbIMU UKW FMaBHbIMU KOHTaKTaMu.

[nsa BakyyMHbIX BbIKItovaTenemn ncnoitaHnsa no 9.3.5 obssatensHbl, HE3aBUCKMO OT Hanuyms Npoboes.

Ecnv npu ucnbiTaHnax, NpoBoanmMbIX B cootTBeTcTBum € 9.7.9, 9.7.10 unn 9.7.11, npomnsoLuen ogmH noBTop-
HbIi NPo60oW, TO COOTBETCTBYIOLLAA CEPUS UCNbITaHNIN MOXET OblTb MOBTOPEHa 6e3 MPOMEXYTOYHOro 0bCnyxuBa-
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HWS BbIKIOYaTens. BolknodyaTens cuMTaloT BblAepKaBLUMM UCTIbITaHWS, €CIW MPU MOBTOPHBIX NCMbITAHMSAX HU
O[JHOrO NOBTOPHOrO NPobosi He BbIno.

9.7.13 BoikntoyaTtensb knacca C2 moxeT BbITb NepekBanMdunumposaH B kracc C1, ecnv nocne ncnbiTaHui
COCTOSIHUE BbIKIOYaTens cooTBeTCTBYET TpeboBaHuam 9.7.12, nepeuuncrnieHve 6), a Y1Cno NOBTOPHbIX Npoboes
COOTBETCTBYET NPMBEOEHHOMY HUXKE:!

- NPV BBINOMHEHNN UCTBbITAHWUIA Ha OTKIMIOYEHWNE HEHArpy)XeHHOW BO3QYLUHOW NMWHMM B pexumax 1 n 2
no 9.7.9.5 (96 onbITOB — B Cry4ae OAHOMOSMOCHBLIX UCTbITaHUI 1 48 ONbITOB — B CITy4ae TPEXMOSOCHbLIX UCTbITa-
HWIA) BbIn 0aMH MW ABa NOBTOPHLIX NPOBOS, 1 NPY 3TOM NOBTOPHbLIE UCTbITaHWA N0 9.7.12 He NPOBOAMIIUCS;

- NPV BbINOMHEHUN UCTbITAHUIA Ha OTKIMIOYEHNE HeHarpy>XeHHOW BO3AYLUHOW NUHWMM B pexumax 1 un2
no 9.7.9.5 (96 onbITOB — B Cry4yae 04HOMOMIOCHbLIX UCTbITaHWI 1 48 OMbITOB — B Cry4Yae TPEXNOMOCHbIX UCMbITa-
HWI) BbINT OOMH MOBTOPHBIV NPOGOIA, MPY 3TOM MPY MOBTOPHbIX UCTBITAHUSX TAKKe MMEN MeCTO Npoboun He3aBrCU-
MO OT UX YNCna;

- NPV BbIMNOMTHEHUX UCMBITAHUI Ha OTKIOYEHNe KoHaeHcaTopHol GaTtapen B pexumax 112 no09.7.10.5
(168 onbITOB — B Criy4ae 0AHOMOMNMOCHbLIX UCNbITaHU U 104 onbiTa — B CryyYae TPEXNOMCHbLIX UCTbITaHWI) BbINo
He Bonee NATN NOBTOPHbLIX NPOBOEB, MNPV 3TOM NOBTOPHbIE UCMBbITAHUS HE MPOBOAMIUCS;

- NPV BbIMOSTHEHWMW UCTMbITAHUIA Ha OTKNIOYEHNEe KoHAeHcaTopHon GaTtapeun B pexunmax 1u 2 no 9.7.10.5
(168 onbiTOB — B Criy4ae 0AHOMOSOCHbLIX UCMbITaHWi 1 104 onbiTa — B Criy4Yae TPeXMOSFCHbIX UCTbITaHWIA) Oblin
OOWH NOBTOPHBIN MPOOON, MPY 3TOM NPU MOBTOPHbLIX UCTbITAHMSAX TAKKe UMEeNn MeCTO NPoboun, HE3aBUCUMO OT UX
yncna.

9.8 UcnbiTaHMe Ha OTKIHOUYEHME TOKA LUYHTUPYIOLEro peakTopa

9.8.1 Bolkntoyatenu ¢ U, = 110 kB, npegHasHa4YeHHble AN KOMMYTaLmMKU ToKa LLYHTUPYIOLLEro peakTopa,
UCMbITBIBAKOT Ha OTKIMOYEHUE TOKa peakTopa B pexxnumax n obbeme, ykazaHHbIX B HACTOSILLEM pa3fgene.

McnbITyeMbii BbIKITFoUaTeNb AOMMKEH COOTBETCTBOBATL TpeboBaHmsmM 9.6.2.1 — 9.6.2.4. McnbiTaHWs BbIKIHO-
yaTens rno YyacTam — B COOTBeTCTBUM € 9.6.8.

9.8.2 \CTOYHMK NUTaHMs JOMKEH COOTBETCTBOBATL CrieayoLwmum TpeboBaHusaM:

a)4actoTta Toka — B AnanasoHe (50 +4) Iy

6) nocre OTKNoYEHUS TOKa Hanps>KeHWe Ha UCTOYHUKE He JOIMKHO N3MeHSATLCs bonee Yyem Ha 10 %;

B) TOK KOPOTKOTO 3aMblKaHUS UCTOYHWUKA HE AOIMKEH NPEBbLILLATh HOMUHANbHOIO TOKa OTKIHOYEHWS BbIKMoYa-
Tens;

I') EMKOCTb CXeMbl CO CTOPOHbI UCTOYHMKA A0IMKHA ObITb 6OMbLLIE EMKOCTU CXEMbI CO CTOPOHbI peakTopa He
MeHee 4em B 10 pas;

A) napameTpbl NBH He HOpMKPYIOT.

9.8.3 Npu TPEXMONOCHbLIX UCTILITAHUAX HEUTPann UCTOYHUKA MUTaHUS U HArpysku OOMKHbI ObITb 3a3eMIEHbI.

MHAYKTUBHOCTb COEAUHUTENBHBIX MPOBOAOB HE HOPMUPYIOT, HO OHa AOSMKHA BbITb MMHMMaIbHO BO3MOX-
HOM.

9.8.4 Harpy3ka ormkHa COCTOATb M3 peaKTopa (C kenesHbiM cepAe4HNKoOM nnm 6e3 cepaeyHmka nmbo coye-
TaHWe TpaHcopMaTopa C PeakToOpOoM), LUYHTUPYHOLLMX EMKOCTEN 1 PE3MCTOPOB, MOA0OpaHHbIX Tak, YTobbl COO-
CTBEHHOE NepexofHOe HaMpsXeHNe Ha Harpy3ske BbINo He MEHee XXEeCTKMM, YeM NpeacTaBneHHoe B Tabnumue 28.

Ta6nuua 28 — HopMupoBaHHble XapakTEPUCTUKN COBCTBEHHOrO NepexofHOro HanpsiKeHWst Ha Harpyske npw
OTKITHOYEHMUN TOKa LUYHTUPYIOLWEro peakTopa

XapaKTepuCTUKM COBCTBEHHOIrO NEpPexofHOro HanpshkeHust (B COOTBETCTBUM C PUCYHKOM 4)
HomunHanbHoe
HanpspkeHue, Bpems t,, MKC
kB HanpsxeHue
Uc’ kB npn HOPpMUPOBaHHOM TOKe npn MUHUMarbHOM TOKe
OTKNK4YeHUqa OTKNOYeHuaA
110 195 97 172
150 232 114 202
220 390 166 295
330 560 202 359
500 813 243 432
750 641 294 521
Kpusas MNMBH nmeeT copmy (1 — cos o).
Us=U,p V2/3 - 1,9 3HauyeHus t; onpeaeneHsl Mo CpeaHeMy 3HaUYeHMIo eMKOCTU Harpysku 1750 nd ans
BbIkmouatenen ¢ U, . < 220 kB n 2600 n® — gna euikntovatenen ¢ U, = 220 kB.
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BblkntovaTenb UCnbITbiBaOT B COOTBETCTBUN C 6.9.2 npun AByX 3HA4YEHUAX TOKaA:

- HOPMNPOBaHHOM TOKE OTKITHOHEHUA;

- MMHUMalibHO A0NYyCTUMOM TOKe.

9.8.5 I'IpM TPEXNONMOCHbIX UCTbITAHUAX UCTIbITaTENIbHOE HanpAXeHne, UaMepeHHoe mexxay (*)a3aMI/I B MecTe
YCTaHOBKM BbIKIto4HaTeNnAa HenocpenCcTtBeHHO nepen OTKI4YeHnem, 4OoJ1KHO ObITb paBHO UH‘ p-

ﬂle OHOMOJTKCHbIX na60paToprlx NCNbITaHNAX HANpAaXeHne, nsmepeHHoe B MeCTe YCTaHOBKW BbIKITHO4Ha-

Tens HeNOCPEACTBEHHO Nepes OTKIIOYEHUEM, LOMKHO BbiTb pasHo U, ,/ \/5 .

9.8.6 Kak npu TpexnositoCHbIX, Tak U NPy OAHOMOMOCHbLIX UCTIbITAHNAX BbINONHAOT 20 OTKIIOYEHUN Lienu ¢
HOPMMPOBaHHbLIM TOKOM 1 20 OTKIMOYEHWI LeNY C MMHMMAarTbHLIM TOKOM C MHTEpBanamMn naMeHeHus1 doasbl TOKa B
MOMEHT pa3MbIKaHUS KOHTAKTOB OKOJ10 9 3IIEKTPUYECKMX rPaayCoOB — MPW TPEXMOCHBIX UCMbITAHUSIX M 0KOJ1o 18
3MNEKTPUYECKMX rpagyCoB — MpY OAHOMOSTFOCHBIX UCTIBITAHUSX.

B cnyyae 0ogHOMOMKOCHBIX UCMbITAHWIA OMOSTHUTENBHO NPOBOAST UCTIbITAHMS NPU MUHUMANbHOM TOKE;
OOJMKHO ObITb caenaHo 18 OTKIMIOYEHUIN NPY TEX 3HAYEHUSIX ONTUTENBHOCTM AYTN, MPU KOTOPLIX UMENN MECTO MNo-
BTOPHbIE 3aXuraHusi ayru. LLlectb onbITOB NPOBOAAT NPY TOW ANUTENBHOCTM Ay, MPU KOTOPOW HaNpsiKeHWe rno-
BTOPHOIO 3aXKUraHus U, (CM. pUCyHoK 15) Bb1r1o0 HaMBOoMNbLLWM, LLIECTb OMbITOB — MPY YBEMWYEHHOW ANUTENBHOCTM
Ayru, NONy4YeHHON B pedyrkTaTte CMeLeHNs pasbl Toka B MOMEHT pa3MblKaHWsi KOHTAKTOB Ha 9 areKTpUYeckux
rpagycoB Hasag, U LUEeCTb OMNbITOB — NPV YMEHbLUEHHOW ANUTENBHOCTY OYTK, NOMYyYeHHOW B pesyrisraTe CMeLLe-
HKs1 doasbl TOKa B MOMEHT pa3MbIKaHUS KOHTAKTOB Ha 9 aNeKTpUYeCcKnx rpagycoB Brnepea.

HanpsixeHnve u
A

HanpspkeHune
5 /Ha VICTOYHWUKE NMUTaHWS
=T T T ———— —
5 3
©
£
(=} S
S >
z
>
— >
=)
Bpewms t
1S
S

Uy — amnnntyaa a3HOro BO3BPALLAIOLLIErOCS HamMpshXeHWsi OTHOCUTENbHO 3eMnu; U, — HanpsbxeHue Ha [fayre BblKno4aTens;

U, = Uy + U, — HanpsbkeHne B MOMEHT Cpe3a TOKa OTHOCUTENbHO 3eMnu; U, . — NUK nepeHanpsikeHnsa OTHOCUTENbHO 3emMnu,

BbI3BAHHOIO CpPe3oM TOKa; U, — MUK BOCCTaHaBNUBAIOLErocsi HanpsikeHusi OTHOCUTENBbHO 3emin; Up — MaKcumarsnbHoe nepeHanpsa-

XeHne OTHOCUTENbHO 3eMIn (paBHO Uy, vnn u, ., €cnn HeT NoBTOPHbIX 3a)KVII'aHMl7I); Uy — MakcuMmalibHOe N3MEHEHUE HanpskeHusi

Npy NOBTOPHOM  3aXXWUraHun; U, — HanpsbkeHne Ha Bblkrto4aTene npu NoBTOPHOM 3aXKuraHuu; U, — NUK BOCCTaHaBMBatoLLErocs
HanpsXXeHnsa Ha BblKn4aTtene

PucyHok 15 — lNepexogHoe HanpshkeHue Ha Harpyske npu OA4HOMOSIOCHOM OTKMIOYEHUW LUYHTUPYIOLLEro peakTopa

Ecrme pexxunme npu OTKN4YeHNM MMHUMaribHOro Toka He Obino NMOBTOPHbIX 3aKUraHun, To B cepumn oononHu-
TeIbHbIX OAHOMOSOCHLIX UCTIbITAHWI LLECTb OMNbITOB AOIHKHO ObIThb nposeaeHo npn MMHMMalribHOM BpEMEHU AyTH,
LeCTb ONnbITOB — MNpu YBeJ'IVI‘-IeHHOVI ANNTENbHOCTU OYrn, I'IOJ'Iy'-IeHHOI7I B pe3ynbrate CMeLlleHnd CbGSbI TOKa B
MOMEHT pa3MbIKaHUA KOHTaKTOB Ha 9 ANEKTpU4ECKMX rpagycoB Ha3a, U LWEeCTb OMNbITOB — MNMpu nogavye KoMmaHAabl
Ha OTKITiOYEeHue noa3xe, 4em npm MMHMMaribHOM BpeMeHu Ayrn Ha 9 ANEKTPUHECKUNX TpayCcoB.
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9.8.7 lMpu UCnbITaHMAX PErMCTPUPYIOT Ha OCLUUINIOrpamMMe UM C NOMOLLIbHO ApYrMX MeToaoB, obecneyu-
BaOLLMX HEOOXOAMMYIO TOYHOCTb M Pa3BEPTKY, CriedytoLLme napamMmeTpbl:

- (ha3Hoe HanpsXXeHMe CO CTOPOHbI UCTOYHMKA NUTaHUS;

- HanpsXeHWe Ha BbIKNyaTene;

- (ha3Hoe HanpsiXeHne Ha Harpy3ke (peakTope);

- TOK Yepe3 BblknoYaTernb.

3anucu HanpshKeHUs JOMKHbI MO3BONATL ONpeaennTb 3HaYeHWs CrieayoLmx BENUYNH (CM. pUCyHOK 15),
KOTOpble AOMKHbI ObITb NPUBEAEHbI B MPOTOKOME UCTbITaHUIA:

U — NPUHYOUTENBHBIN MUK HANPSXXEHUS UCTOMHUKA MUTaHNS OTHOCUTENBHO 3eMINN;

U;, — Ha4varnbHOe HanpshKeHne B MOMEHT cpe3a TOKa;

Up,r — MWK BOCCTaHaBNMBaOLLErocs HanpsiXeHus (ecnv oH bonee up,,);

U,, — HanpsbkeHve Ha BbIKIloYaTene B MOMEHT MOBTOPHOIO 3aXKUraHUs Uiv Nnpo6osi.

Mo cornacoBaHWio MeXay U3roToBMTENEM U NOTPEedUTENEM Talkoke yYKasblBatoT TOKM Cpesa U KpuBble Hapac-
TaHWS ANEKTPUYECKON MPOYHOCTU MEXY KOHTaKTaMM BbIKITHOYaTers.

YkazaHHble NapaMeTpbl Y XapakTePUCTUKN UCTIONb3YHOTCS OJ19 OLLEHKU NepeHanpsiKeHWI B Criyvae NpMMeHe-
HUS peakTopOB, XapaKTEPUCTUKN KOTOPbIX OTNNYAKOTCS OT UCMbITYEMOM Harpy3ku. MeToamka Takom OLEeHKN
HaCTOSILLMM CTaHOapTOM HE pacCMaTpyBaEeTCs.

9.8.8 BbikntovaTtens CHATAIOT BblAEPXKaBLUUM UCTbITAHMS Ha OTKITHOYEHME TOKa LLYHTUPYIOLLIEro peakTopa,
€CIU BbIMNOSTHEHbI CrieytoLLme YCITOBUS:

a) BblKMoyaTenb OTKIIHYM TOK peakTopa BO BCEX ONbITaXx;

0) BO BpeMsl BbINOSTHEHWSI BCEX UCTIbITATENBbHbIX PEXUMOB HE Habn4anoCh BHELLUHWUX MPU3HAKOB OTKNOHEe-
HUS OT HOpMarbHOM paboTbl BbIKMOYATENS, yKa3aHHbIX B 9.6.2.6;

B) NOCIe UCNbITaHWUIA COCTOSIHME BbIKMoYaTenNsl COOTBETCTBYET CneayoLLmmMm TpeboBaHUAM:

- onepaumm BKITKOYEHWS U OTKITIOYEHUS BbIKIOYaTens Npy OTCYTCTBUM TOKa B €0 MMaBHOW LIENy NPOUCXOasT
ncnpasHo. CobCTBEHHOE BpeMS BKIHOUYEHUS U BpEMS OTKITHOYMEHWS BbIKITHOYATENS HE U3MEHUNNCH CYLLECTBEHHO
MO CPaBHEHMIO C X 3HAYEHMAMM [0 MCTbITaHWI. [Ins KOHTPONSA BpeMEH cpabaTbIBaHWUs MOCTIE UCTbITAaHWI JOIDKHbI
ObITb BbINOMHEHbI ONepaLIMK BKIIOYEHUS 1 OTKIIOYEHMS 6e3 ToKa (XOMnocTble onepaumnn), onpeaerneHs CoObCTBEH-
Hbl€ BpeMeHa BKITHOUEHUSA U OTKIOYEHMWS MPU HOMUHANBbHOM HanpsbkeHUN Ha 3aXKnMMax 3reKTPUYECKNX YCTPOUCTB
npuBoaa;

- COCTOSIHME MMaBHbIX KOHTAKTOB (OnnaBneHne NOBEPXHOCTU, KOHTAKTHOE AaBneHue, cBoboaa nepensuxe-
HWs1) 06ecnevmBaeT BO3MOXXHOCTb ANMUTENBHOIO NPOMyCKaHUA Yepes HUX TOKa, PaBHOIO HOMVHANBHOMY;

- Npu pa3bopke 1 0OCMOTpPE BbIKMNoYaTensi Nocne NCMbITaHUN YCTAaHOBIIEHO, YTO NOBTOPHbLIE 3aXXUraHus oyru
NPOVCXOANIM TOSNBKO MeXAy AyroracutenbHbIMU KOHTaKTaMu, OTCYTCTBYIOT Criefbl BOSHUKHOBEHUS Ay Ha HE
npegHa3HavYeHHbIX Ar1si 3TOro AfieMeHTax BbIKIYaTerns.

9.9 UcnbiTaHus Ha paguonomexu

9.9.1 CooTBeTCTBUE BhIKMoYaTensi TpeboaHmsmM 6.10 NpoBepstOT METOAOM HENOCPEACTBEHHOIO N3Mepe-
HWUS1 HANPs>KeHWst pagnonomex.

9.9.2 VicnbITaHna NpoBOAAT HA OOHOM MOMOCE BbIKIOYATENSA MPY BKITFOYEHHOM Y OTKITHOYEHHOM MOJIoXe-
Husx. Bce BcnomMoraTtenbHble YCTPONCTBA, BNUSIOLLME Ha paauonoMexu, Hanpumep LUYHTUPYoLLME KOHOeHcaTo-
pbl, KOnbLia Ans BblpaBHMBAHUA pacnpeneneHns HanpskeHns, NPOBOAHMKM BbICOKOTO HanpsPKeHUs, AOMMKHbI ObITb
YCTaHOBIEHbI Ha MOSOCE BhIKITKOYaTens.

McnbiTaTensHoe HanpshKeHne NpuKnaabIBatoT crieaytoLmmMm o6pasom:

- BO BKITHOYEHHOM MOSIOXKEHUN — MEXAY BbIBOAAMU U 3a3€MJIEHHBIM OCHOBaHUEM;

- B OTKITHOMEHHOM MOSIOXKEHUN — MEXAY OOHUM BbIBOAOM U BTOPbIM BbIBOAOM, CO€AMHEHHBIM C 3a3€MIEH-
HbIM OCHOBaHMWEM; ECIN BbIKITIOYATENb UMEET HECUMMETPUYHYIO KOHCTPYKLMIO, TO UCTbITAHWS MPOBOASAT NpW Mo-
Jaye HanpspkeHWst cCHavara Ha OAVH BblBO, 3aTeM — Ha BTOPOWA.

Kopnyc, 6ak, ocHOBaHWe 1 Apyrine HopMasibHO 3a3eMreHHbIE YaCcTW AOMKHbI ObITb NPUCOEANHEHBI K 3EMITE.
HeobxoavMo NpuHATE Mepbl, YTOObI U36exaTb BIMAHUS Ha U3MEPEHMWS 3a3eMITEHHbIX UITN HE3a3eMITEHHbIX 00 bEK-
TOB, PacNoONoXeHHbIX BONM3u BbiKNoYaTensi, a Takke UCMbITaTeENbHOM U U3MEPUTENBHOM LIENW.

Boikntoyatenb gomkeH ObITb CyxvuM 1 YMcTbIM. Ero Temnepatypa gomkHa 6biTb IpubnmManTensHo paBHa
TemnepaType B MOMELLEHUN, B KOTOPOM NPOBOAAT UCTbITaHWe. [epen npoBeaeHNEM UCTbITaHWS Ha paavonoMexm
B TeYeHue 24 BblKnovaTenb He crieayeT noasepratb UCNbITAaHUAM SNEKTPUYECKON NPOYHOCTU U30MSLNUN.

VcnbiTatenbHas uenb He JoMmKHa ObITb UCTOYHUKOM PaguonoMeX, 3HaYEHUs1 KOTOPbIX MPEBLILLAIOT yKa3aH-
Hble Hke. Cxema ucnblTaTenbHOW Lienu npyeBeaeHa Ha pucyHke 16.

MameputenbHas Lenb AormkHa ObITb HacTpoeHa Ha YactoTty (0,5 £ 0,05) MI'u. [lonyckaeTcs ncnonb3oBath 1
Apyrue YactoTbl B AvanasoHe oT 0,5 o 2 MI'y. PesynsraTtbl UsMepeHuin BbipaXkatoT B MUKPOBOSbTaXx.
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F — dunbtp; M — n3mepuTenbHbIn Brok; R, — 3KBMBarneHTHoe COMpOTUBIIEHUE, COCTOSILLEE M3 COMPOTUBIEHNA R, COBAMHEHHOro

nocneaoBaTtenbHo B KOMOGMHaLMM C CONPOTUBMEHMEM R,, COBAMHEHHbIM C 3KBMBANEHTHLIM COMPOTUBMEHNEM W3MEepUTEeNbHON ycTa-

HOBKW; Z, — MOXET ObITb KOHAEHCATOPOM UMK Lienbio, COCTOSLLE M3 KOHAEeHCaTopa M MHOYKTUBHOI KaTyLLKW, COEAMHEHHbIX nocre-

[oBaTenbHO; L — WMHAYKTMBHOCTb, MCMONb3yeMasl Ans LWYHTUPOBaHMS TOKOB MPOMBILLNIEHHOMW 4acToTbl M AN KOMMeHcauun napa-
3UTHO €MKOCTU NpU M3MepUTENbHONM YacToTe

PucyHok 16 — Cxema uenu Ans U3MepeHui HanpshkeHns paamornomex

3HauyeHne NoMHOro ConpPoOTUBIIEHUST UCTIbITATENBHON Lenu A0MKHO ObITk B Npegenax ot 30 go 600 Om.
da30BbIN Yron He AOMKeH NpeBbILWaTh 20 aNeKTpUYecKkmx rpagycoB. OKBMBANEHTHOE HaNPshXKeHne paanornomex,
oTHeceHHoe kK 300 Om, MOXeT ObITb BbIYUCIIEHO, NPpeanorarasi, 4To U3MepeHHOoe HanpsXeHne NPsIMO NMPOoNopLu-
OHanbHO CONPOTUBIEHMIO, 3a UCKITOYEHMEM UCTbITYEMbIX 0Bpa3LIoB BOMbLLOW EMKOCTU, 4515 KOTOPbIX MNOMNpaBka,
BHECEHHasi Ha OCHOBaHWK 3TOrO NPEANOSIOXKEHMS!, MOXXET 0Ka3aTbCsl HETOUHOMN. [MoaToMy Anst GakoBbIX BbIKITHOYa-
Teneu ¢ BBogamu pekomeHgyetcs conpoTtusreHne 300 Om.

dunbTp F fomKeH UMETb BbICOKOE MOSTHOE COMPOTMBIIEHME Ha YaCTOTE M3MEPEHMS, YTOObI HE LLYHTMPOBaTb
COMpPOTUBMEHME MeXAY NPOBOAHUKOM BbICOKOrO HanpsiXXeHust 1 3emnen. Gunstp Takke CHUXKaeT LIMPKYNnpyto-
LLME B UCTbITATENbHON Lieny paamMoYacTOTHbIE TOKU, FeHepupyeMble TpaHCOpMaToOpPOM BbICOKOrO HanpshkeHUs
UMW BO3HMKLLME OT NOCTOPOHHUX UCTOYHUKOB. 3Ha4YeHMe ero NofHoro ConpoTUBNEHNS AOMKHO HAXOAUTLCA B
amnanasoHe ot 10000 go 20000 OM Ha U3MepUTENBHON YacToTe.

CooTBeTCTBYIOLLME CpeacTBa A0MKHbI 06ecnevmBaTth ypoBeHb BHELLHEro hoHa paanonomex (YpoBeHb pa-
OMOMOMEX, BbI3BaHHbLIX BHELLHMM MOJSIEM U TPaHCOPMAaTOPOM BbICOKOTO HaMNpsKeHWs B PoLiecce HaMarHn4nBa-
HWSI NPY NOMHOM UCMbITaTENbHOM HanpsiXXeHun) No MeHbLLen Mepe Ha 6 b u, npeanoyTuTensHo, Ha 10 ob Hxke
HOPMMPOBAHHOIO YPOBHS PaanoNoMeX UCMbITYEMOrO BbIKITHOYaTEeNS.

Tak kak Ha YpOBeHb paanonoMex MOoryT BNMATb BONTOKHA UNK Nbiflb, 0CcefaloLLiasi Ha usongaropax, Jonycka-
eTcsa nepe NpoBeAeHNEM UCTbITaHWIA NPOTUPATb U3ONSTOPbLI YMCTON TKaHbHO.

Bo Bpems UcnbiTaHWI crieqyeT 3anmcbiBaTb MeTeoporiornyeckme ycrosus. OTHocUTeNbHasa BNaHOCTb BO3-
ayxa npu npoBeaeHnn UCNbITaHU He AormkHa npeBbiwaTh 80 %.

VcnblTaHus NpoBOAAT MO METOAMKE, NMPUBEAEHHOW HIDKE.

HanmeeHme, paBHOE 1,1 UH_ p/ \/5, npuknagbiBakoT K NOMIOCY BbIKINK4YaTenAa U BblAEepXXMBAKOT B TeHeHne

5 MUH. 3aTem HanpspKeHne CHUKarT ctynexsmu 4o 0,3 U, ,/ \/5 CHOBa MOBbILLIAOT CTYNEHSMU 0 NEpPBOHa-
4arnbHOro 3Ha4YeHWs 1, HakoHel, CHXatoT cTyneHamu fo 0,3 U,/ \/5 AMNNUTYAbl CTYNEHEN HanpsXkeHnst

AOIMKHbI BbITE NprbnusuTensHo 0,1 U, / V3.

Ha kaxaow cTyneHy NpunoXeHHOro HanpsikeHWs NPOBOASAT N3MeEpPEHUE paanornomMex.

PesynbTaThl, NonyyeHHbIe B MOCNEAHEN CEPUN CHUXKEHUS HanpshkeHns, MPeacTaBnsiioT B Buae rpaduka
3aBMCYMOCTW YPOBHS paAMOrnomeX OT MPUIIOXKEHHOIO HanpsbkeHus. MNonyyeHHasi Takum 06pa3om KpuBast SiBnseT-
CS1 XapaKTePUCTUKOM PpaauornomMeXx BblKioyaTernsi.
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BhikntoyaTenb cuntaroT BblAepXaBLWnM WUCMbITaHUA, €Clin YpOBEHb paaunonomMmex npu HanpsxeHun

1,10,/ V3 He npesbiwaeT 2500 MkB.

9.10 UcnbiTaHMA Ha YCTOMYMBOCTD K KNMMMaTUYE€CKMM BHELLHUM BO3AeNCTBYOLWMUM cbakTopam

9.10.1 UcnbITaHns Ha YCTONYMBOCTb K KNMMAaTUYECKNM BHELLHUM BO3OENCTBYIOLLMM dhakTopam NpoBoasaT
no NOCT 16962.1 ¢ yuetom TpebosaHu FOCT 17412 ang BbiknovaTenen B KNnmaTuyieckom ncnonHeHun XJl
n YXJI.

9.10.2 AcnbiTaHMsA Ha BO3AeNCTBUE BEPXHEro U HUXKHEro 3Ha4eHU TemnepaTypbl BHELLHEN cpe-
Abl NPY 3KcnyaTaumm

9.10.2.1 O6wue TpeboBaHus

McnbiTaHns Ha BO3AENCTBME BEPXHETO U HYXHETO 3HAYEHWI TeMMNepaTypbl cpeapbl Npu SKCnnyaTaummn nposo-
04T B kKamepax Tenna v xornoga 6e3 Toka B rMaBHON LiENK BblKMoyaTens.

Yucno v pacnonoXeHne ToYeEK, B KOTOPbIX MPOBOAAT U3MEpEHME TemnepaTtypbl, CNocod ycpeaHeHNs name-
PEHHbIX 3Ha4YEHWI TEeMNepaTypbl yka3biBaloT B MPOrpaMMe 1 MPOTOKOIIE UCTIbITaHWIA.

[ns BeIkNoyaTenen TPEXMNOSFOCHOIO CMOTHEHWS C TPEMST NOMOCaMM B OOLLIEM KOXYXe W NS BbIKIoYaTe-
nen ¢ (PyHKLUMOHAMNbLHO 3aBUCUMbBIMU MONOCaMU, UMELLMMK OBLLMIA NPUBOA, CReayeT NPOBOAUTL TPEXNOMIOCHbIE
ucnblTaHuns. Onga apyrix BeikniovaTenen 4onyckaeTcs NposeaeHe 04HOMONFOCHBIX UCTIbITaHWI.

Ecnu pasmepb! UcnbITaTenbHOM KaMepb! He MO3BOSSAT pa3MeCTUTb B HEW BbIKITKoYaTerb UK NOMNOC BbIKIHO-
yaTensi, TO JONyCKaeTCH UCNbITbIBAaTb 06pa3eL BbiKMoYaTensi, UMEHOLLIMIA:

- YMEHbLUEHHYIO ANVHY U30JISILMN OTHOCUTENBHO 3EMINN;

- YMEHbLLEHHOE pacCTOsIHNE MEXAyY Nomntocamu;

- YMEHbLLEHHOE YUCo MOAYen.

Mpw aToM ycnosust paboTbl UCNbITyeMoro obpasLa B YacTy BbINONTHEHNS MEXaHNYECKNX OnepaLn He JOMmK-
Hbl BbITb 06NErYeHHbLIMM MO CPaBHEHMIO C HOPMaribHbIMU YCIOBUSIMMA.

HonyckaeTcsa ncnbITbiBaThb B KNMMMaTUYECKON KaMepe KpynHble COOpOYHbIE eOUHWLbI BbIKITHOYaTENSs C MPO-
BEPKOW NX CMOCOBHOCTY BbINOMHATL MEXaHUYEeCKUe onepawmu.

[ns BbIKNtoYaTenen KaTeropmm pasmeLleHnst 3 ¢ HKHUM Npegenom TemnepaTtypbl MUHyC 5 °C npoBeaeHne
UCMbITaHWUM NP HUXXHEM Npeaerne paboyer TeMnepaTypbl He TpebyeTcs.

BbikntodaTenb cunTatoT BblAepKaBLLMM UCTbITaHWUS Ha BO3AENCTBUE BEPXHETO U HUXXHETO 3HaYeHUN Temne-
paTypbl BHELLHEN Cpeabl MPW 3KCnyaTaumu, ecrim oH COOTBETCTBYeET TpeboBaHuaM 9.2.4.4. [a30Bble BbIKoYaTe-
1NN OOIKHbI TAKKe B YAaCTW repMeTUYHOCTU COOTBETCTBOBaTL TpeboraHmam 9.10.2.2, nepeuncnenmer) n 9.10.2.3,
nepeYncrneHner).

9.10.2.2 cnbITaHnsa Ha BO3OEeNCTBME HKHENO 3HaYEHWst TeMnepaTypbl BHELLHEN cpeabl Npuy aKchyaTaumm

McnbiTaHusa npoBogAT Npuy BKIMFOYEHHbIX MOA40rPeBaloLLMX YCTPOUCTBAaX B COOTBETCTBUM C yKa3aHUSMM SKC-
nrnyaTaunoHHbIX OKYMEHTOB.

MocnenoBaTenbHOCTb BbINONMHEHWUS UCMbITAHUSA B YaCTU UBMEHEHUS TeMNepaTypbl, BbINOMHEHWUS MEXaHW-
YeCKuX onepauyi, MPOBEPKN repMETUYHOCTU AOJPKHA COOTBETCTBOBATL MPUBEAEHHON HIDKE:

a) UCMbITYEMbIN BbIKMOYaTENb JOIMKEH ObITb OTPEryNMpoBaH B COOTBETCTBMM C TEXHUHECKUMM JOKYMEHTaMU
N3roTOBUTENS;

0) MexaHu4ecKkune xapaKkTepucTrkn BelkntodaTens (9.2.2.1) onpeaenstioT Npu TemMnepaType OKpyKatroLLero
Bosgyxa T, Bnpegenax (20 £ 5) °C. a3oBble BbIKMOYaTENU UCMNbITLIBAIOT HA FTEPMETUYHOCTL BO BKITKOYEHHOM
MONOXEHUH;

B) NPV BKITKOYEHHOM BbIKITIOYaTesie TemrnepaTtypy Bo3ayxa CHUKaT 40 HOPMUPOBAHHOIO 3HAYEHUST HUXKHEN
TemnepaTypbl BHELLHEN cpefpl Npy akcnnyaTtauun T,,. [pn 3ToM 3HavyeHun TemnepaTypbl BbiKtoYaTesb BbiAEpXKu-
BalOT BO BKITHOYEHHOM MOSOXKEHUN B TeYeHne 24 y;

r) B Te4eHue 24 4, noka BbIKroYaTenb HAXOOUTCS BO BKIIOYEHHOM MOMNOXEHUW, NPOBOAAT, €CINN BO3MOXHO,
UcnblTaHWe Ha repMeTUYHOCTb ra30Boro BhikMoyaTens. [JonyckaeTca NoBblWeHMe pacxoia rasa Ha yTeuku, HO
NpW 3TOM JOMMKHbI BbITh BbINOMHEHBI CreaytoLLmMe YCIOoBUS:

- pacxofrasa Ha YTeYk/M OOMKEeH CHM3UTBCSA 4O NepBOHaYaribHOro 3Ha4YeHus, Koraa TeMmneparypa oKpy-
XatoLlero Bo3gyxa noBbICUTCA A0 T4,

- pacxop rasa Ha yTeuku Bo3pacTaeT He boriee YeM B Tpy pasa — Npuv NOHWKEHUN TeMMePaTypbl 40 MUHYC
45 °C, n He B6onee YeM B LLECTb pa3 — MpU NOHMKEHUU TemnepaTypbl 40 MuHyc 60 °C;

[) nocrne BblAePXKW BbIKItoYaTens B TedeHue 24 4 npu TemnepaTtype T, BblKrovaTenb OMKeH ObITb OTKI0-
YeH U BKIMOYEH NPU HOMUHArbHBIX 3HaYEHUSIX HaNPsXXeHNs n paboyero AaBneHns ¢ peructpaumnent CobCTBEHHbIX
BpemeH cpabaTbiBaHUS 1, ECIY BO3MOXHO, CKOPOCTeN cpabaTbiBaHUS;

€) yCTpOMCTBa NoJorpeBa BbikrovaTerns, B TOM YMCIe aHTUKOHAEHCALMOHHbIE NMO4orpeBaTenun, OTKIIoYaoT
Ha [iBa Yaca. B TeueHune 3TOro MHTEpBana BpeMeHU Ansi ra3oBbIX BbIKIovaTenen AonyckaeTcs NosBNeHNe CurHa-
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na CHWXeHWs1 AaBneHus rasa, HO He JOMkHbI cpabaTbiBaTb yCTpOMCTBa BNOKUPOBKM paboThl BblKMNYaTens.
B koHLe 3TOro MHTepBara BpeMeHu BblkrnoyaTtenb AOMKEH OTKITHOYMTECA MO KOMaHAe Npn HOMUHANbLHOM Hanps-
XeHun 1 paboyem gaBneHun ¢ perncrpaumen cobCTBEHHOro BpEMEHM OTKITFOYEHMS 1, ECITU BO3MOXXHO, CKOPOCTU
OTKIOYEHMS;

) BbIKIKOYaTENb OCTAaeTCH B OTKIMIOYEHHOM MOSIOXEHUN B TeueHure 24 4 npu temnepatype T,,.

1) B Te4eHne 24 4, NoKa BbIKMoYaTenb HAXOAWUTCH B OTKITFOYEHHOM MOSIOXKEHNW, MPOBOASAT, ECIN BO3MOXHO,
UCMbITaHME Ha repMETUYHOCTb Fa30BOro BbIKITtoYaTens. [JonyckaeTcs NoBbILEHNE pacxoaa ra3a Ha yTeukv npu
BbIMNOSTHEHUW YCITOBUI, YKa3aHHbIX B NEPEYNCIIEHUN T);

K) B KOHLe 24-4yacoBoro nepuoga BbinonHsoT 50 onepaumnin oTknodeHus 1 50 onepauuin BKNOYEHUs, B TOM
yncne Tpu umkna BO, npy HOMMHaNLHOM HanpsbkeHUn u pabovem gasneHnn. Mexay onepauusMmm unu umuknamm
BblEPXKMBAIOT MHTEPBan — 3 MUH. B nepBbIx onepaunsx pernctpmpytot cobcTBeHHbIE BpemeHa cpabaTbiBaHus 1,
€CIMN BO3MOXHO, CKOPOCTM OTKINOYEHUS. 3aTeM BbINOMHAT Tpu umkna BO 6e3 npeaHamepeHHoM BblAepxKn Bpe-
MEHM 1 OCTalbHble onepauny BKITFOYEHUS 1 OTKITFOYEHUS;

n) Temnepatypy Bo3gyxa nosbiwatoT 4o T, co ckopocTbio okono 10 °C/y. B neproa nosbieHns Temnepa-
Typbl BbIMOMHSAOT Onepaumm BKIOYEHNS Y OTKITFOYEHUS BbIKITFOYaTENs MpU HOMUHANBHOM HanpsPKeHUN 1 paboyem
OaBIEHWU C MHTEepBanamu mexay HiMm 30 MuH;

M) MOCre NMoBbILLEHUS TeMMepaTypbl BbIKINoYaTensa 4o T, NPoBOASAT NPOBEPKY MEXaHNYECKNX XapaKTepuc-
TUK U FePMETUYHOCTM BbIKITHOYaTesNS.

9.10.2.3 VcnbiTaHns Ha BO3OENCTBUE BEPXHETO 3HAYEHMS TeMnepaTypbl BHELLHEN cpeabl Npuy aKCnyaTaummn

MocnenoBaTenbHOCTb BbIMOMHEHWS UCTbITAHMS B YaCTU UBMEHEHWS TEMNEePaTypbl, BbINOMHEHWS MeXaHW-
YeCcKux onepauymi, NpoBepPKN repMETUYHOCTU J0IMKHA COOTBETCTBOBATL MPUBEAEHHON HIDKE:

a) UCMbITYeMbI BbIKMoYaTerb OMMKeH ObITb OTPEerynnpoBaH B COOTBETCTBUMN C TEXHUYECKUMU JOKYMEHTaMU
N3roTOBUTENS;

6) MexaHU4ecKkne xapakTepucTukn BelkntovaTens (9.2.2.1) onpegenstioT Npu TemMnepaType OKpyKatoLLero
Bo3gyxa T, B npegenax (20 £ 5) °C. [a3oBble BbIKMOYaTENV UCTLITLIBAKOT HA FTEPMETUYHOCTL BO BKIKOYEHHOM
MONOXEHWNM;

B) MpM BKITKOYEHHOM BbIKMOYaTene TemnepaTtypy BO3gyxa NoBbIWAT 40 HOPMUPOBAHHOMO 3HAYEHUS
BEPXHEN TeMnepaTypbl BHELLHEN cpefpbl Npy akcnnyataumm T,. [pyn 3TOM 3Ha4YeHnM TeMnepaTypbl BbIKOYaTeNb
BbIJEPXKMBAIOT BO BKITFOYEHHOM MOMOXEHWMN B TEYEHNE 24 y;

r) B Te4eHue 24 4, noka BbIKMHoYaTeNb HaXoOUTCS BO BKITKOYEHHOM MOMOXEHWM, MPOBOAST, ECIM BO3MOXHO,
UCMblTaHWe Ha repMETUYHOCTL ra30BOro BhIKMoYaTens. [lonyckaeTcs NoBbiLIeHWe pacxoa rasa Ha yTeuku, HO
NpW 9TOM JOMKHbI BbITb BbINOMHEHBI CrieayioLLme YCroBus:

- pacxop rasa Ha yTeykn JOIMKEH CHU3UTBLCS [0 NepBOHaYanbHOro 3HavYeHus, Korga temnepartypa okpy-
Xarowero Bosgyxa NoHN3NTCA A0 Ty,

- pacxop rasa Ha yTeuku Bo3pacTaeT He bornee 4eM B Tpu pa3a — Mpw NoBbILLEHUN TemMnepaTypbl O HOPMU-
POBaHHOIO 3Ha4YeHNs BepxHen paboyen Temneparypsl;

A) nocne BblOEPKKU BbIKMNoYaTenNs B Te4eHue 24 4 npu HOPMMPOBaHHOM 3HaYeHUW BepxXHen paboyen Temne-
paTypbl BbIKMOYaTENb AOMKEH ObITb OTKITHOYEH Y BKITFOYEH NPU HOMMHATBHBLIX 3HAYEHNAX HanpsiXXeHus 1 paboyero
OaBleHUs C permcTpaumer COGCTBEHHbIX BpEMEH cpabaTbiBaHWs U, €CIM BO3MOXXHO, CKOPOCTel cpabaTbiBaHUS;

€) BbIKIo4aTenb OCTaeTcsl B OTKIHOUYEHHOM MONOXEHNE B TeYeHre 24 4 Npy HOPMUPOBAHHOM 3HAYEHUM
BEpPXHeW paboyer TemMnepaTypsbl;

X) B Te4eHme 24 4, NoKa BbIKMovaTeris HaxoanTCs B OTKIMIOYEHHOM MOTOXEHUN, MPOBOAST, €CIM BO3MOXHO,
UCMbITaHME Ha repMETUYHOCTb ra30BOro BbIKITto4aTens. [lonyckaeTcs NoBbILLEHNE pacxoaa ra3a Ha yTeukv npu
BbIMOSTHEHUW YCITOBUI, YKa3aHHbIX B NEPEYNCIIEHUN T);

1) B KOHLe 24-4acoBOro nepuoaa BeInonHAT 50 onepaumnin oTkodeHns 1 50 onepauuin BKIHOYEHUS, B TOM
yncne Tpu umkna BO, npy HOMUHaNLHOM HanpsbkeHUn u pabovem gasneHnn. Mexay onepauusMmm unu umuknamm
BblAEPKUBAIOT MHTEPBarn — 3 MUH. B nepBbIx onepaumsx permcTpupyroT COBCTBEHHbIE BPEMSI BKITFOYEHUS 1 Bpe-
MS OTKITHOYEHNS U, €CIM BO3MOXHO, CKOPOCTb OTKITIOYEHMUS. 3aTeM BbIMONHSAT Tpy umkna BO 6e3 npeaHamepeH-
HOW BbIOEPXKM BPEMEHW M OCTarlbHbIe onepawummn BKIHOYEHNS U OTKITHOYEHUS;

K) TemnepaTypy Bo3ayxa NoHuxkatoT Ao T, co ckopocTbto okono 10 °C/4. B nepvoa NoHWXeHWs Temnepa-
Typbl BbIMOMHSAOT ONepauym BKIOYEHNS M OTKITFOYEHUS BbIKITKOYaTENs NPy HOMUHANbHOM HanpsPKeHUN 1 paboyem
OaBIEHMU C MHTEepBanamu mexay HiMm 30 MuH;

1) Nocne NOHWXEHUS TemMnepaTypbl BbIkloYaTens 4o T, NpoBOAAT NPOBEPKY MEXaHUYECKMX XapakTepuc-
TUK U FePMETUYHOCTM BbIKITHOYaTEnNS.

9.10.3 JonyckaeTca nsmepeHue pacxona rasa Ha yTeuku npoBoauTb A0 U MOcne UCNbITaHWU ra3oBoro
BbIKIIOYaTENSA Ha BO3AENCTBUE HXKHETO Y BEPXHETO 3HAYEHUn TemMnepaTypbl cpeabl Npu akcnnyataumu. NameHe-
HMe pacxofa Ha yTeudku SBNSeTcs A0NYCTUMbIM, €CMY NPU MNOBbLILUEHUN UMK MPU NOHWXXEHUN TemnepaTypbl 40
HOpPMarbHOro 3HaYEHMSA Pacxof rasa Ha yTeuku BO3BpaLLaeTCcs K nepBoHavYaribHOMY 3HaYEHUIO.
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9.10.4 VcnblTaHnsA Ha BO3AENCTBUE HUXKHENO 3HAYEHUSA TEMMNepPaTypbl BHELLHEN cpeabl Mpy TpaHCnopTUpo-
BaHWM 1 xpaHeHuun npoogsT no FOCT 16962.1, TOCT 17412 unn FTOCT 15150 npu kBanudmKaLUMOHHbIX Y TUMOBbIX
UCTbITaHNSAX.

VcnbiTaHuio nogsepratoT oTAeNbHbIE 3NIEMEHTbI UITM COOPOYHbIE eAVHULIBI BbIKIOYaTENSs, NepeYeHb KOTO-
pbiX, @ TaKke YTOYHEHHAs METOAMKA UCTMbITAHWS N KPUTEPUU OLIEHKN PEe3yNbTaToB UCTIbITaHUS NPUBOAATCA B TY 1
(Mnu) B nporpaMmmax UCnbITaHUNA.

9.10.5 VcnblTaHns Ha BO3AENCTBUE BEPXHEIO 3HAYEHNSA TeMMepaTypbl BHELLHEN cpeabl Npu TpaHCNoOPTUPO-
BaHUN N xpaHeHun npoBogaT no FOCT 16962.1 unm FTOCT 15150 npwu kBannduKaLMOHHbBIX M TUMOBbLIX UCMbITa-
HUSIX.

VcnbiTaHuio nogsepratoT oTAeNbHbIE 31IEMEHTbI MITM COOPOYHbIE eAVHULIBI BbIKIKOYaTENSs, NepeyYeHb KOTO-
pbiX, @ TaKke YTOYHEHHAas METOAMKA UCTbITAHWS N KPUTEPUU OLIEHKN PEe3yNbTaToB UCTIbITaHUS NPUBOAATCA B TY 1
(Mnu) B nporpaMmmax UCnbITaHUNA.

9.10.6 NcnbiTaHns 060roYek BeikroYaTens unm Wwkadgos NPYBOAOB Ha CTEMNEHb 3aLLMThbl OT BHELLHUX TBEp-
ObIX NPEAMETOB 1 NPOHUKHOBEHWS BoAdbl npoBoasT no NOCT 14254,

WcnbiTaHne Ha kannesawuiieHHocTs npoeogdat no FOCT 16962.1 (ucnbitaHue 219, metog 219—1), Ho npu
WHTEHCUBHOCTU JOXASA 3 MM/MWH, C €ro BO34EACTBUEM Ha KaXKayH CTOPOHY U3LENUs B TeHEHNe 2 4.

VcnbiTaHnio nogBepratoT BbIKIoYaTeb UMW €0 3NIEMEHTHI, ykadaHHble B TY v (unu) B nporpaMmme UcnbiTa-
HUIA.

lMocne NpoBeAeHUs 3TOrO UCTIbITAHWS Ha YacTAX BbIKNoYaTensl, ykasaHHbIX B 6.12.1.8, He AomkHo 6biTb
CrnefoB nonagaHvis Bogpl.

9.11 HopmanbHble 3Ha4YeHUA KnMMaTuyeckux pakTopoB BHELHEN cpeabl NPU UCTNbITaHUAX

9.11.1 3a HopMarbHble 3Ha4YEHUS KNMMaTUYECKNX (DaKTOPOB BHELLHEN cpeabl Anst UCMbITaHUA, MPOBOAUMbIX
B 3aKPbITOM NMOMELLEHUN, ECITM OHU HE OnpeaerieHbl B cTangapTax unm TY uHbiM 06pa3om, NpyHUMaroT:

- Temnepatypy — nntoc (20 £ 10) °C;

- OTHOCUTESbHYI0 BNaXXHOCTb Bo3ayxa — oT 45 % 1o 80 %;

- aTmMocdepHoe gaeneHne — ot 84,0 oo 106,7 kMa ( ot 630 go 800 Mmm pT. CT.).

9.11.2 lInanasoH TeMnepaTyp OKpy>KatoLLEero Bo3gyxa v OTHOCUTENbHOWN BaXKHOCTU OIS UCMbITaHUA, Npo-
BOOUMBIX Ha OTKPbITbIX NAOWaAKax 1 B OTKPbITbIX KaMepax, HE HOPMUPYHOT.

10 TpaHcnopTupoBaHue U XpaHeHne

10.1 BobIknrouaTenu unm nx Yactn NnepeBo3AT TpaHcnopTom noboro Buaa.

10.2 Ma30Bble BbIKMNOYATENM TPAHCMOPTUPYIOT NPY TPAHCMOPTHOM (MOHUXEHHOM) U3ObITOYHOM AaBEHUM
rasa (oo 0,05 Mrla). [JonyckaeTcs ra3oBble BblkIovaTenu, apdopoBbIie UITU MONTMMEPHBLIE N30NATOPbLI KOTOPbLIX HE
HaxogATCcA NoA AaBrieHeM, TPaHCNOPTUPOBaTh NPU AaBNEHUN 3aMOSTHEHNS ra3a.

HonyckaeTcsa TpaHCNOpTUPOBaHME MacsiHbIX BbiKrodaTenen 6e3 3anonHeHnst X Macriom.

10.3 Ycnosua TpaHCNOPTUPOBaHUSA BbIKoHMaTesen B YaCTn BO3OENCTBUS KIMMaTUYECKNX DaKTOPOB BHELL-
Hew cpefbl B 3aBUCUMOCTU OT XapakTepa 1 0COOEHHOCTEN ynakoBaHHOM NPogyKLuy 1 Buaa TpaHcnopta — Mo
MOCT 15150.

10.4 B kaxxgoe rpy3oBoe MeCTo JOSMKEH ObITb BNOXEH YNaKOBOYHbIN MUCT, CoaepXKaLlmin nepeyeHb yrnako-
BaHHbIX YacTeMN.

10.5 YcnoBus xpaHeHus BbiKnoyaTenen B YacTy BO3OENCTBUS KNMMaTUYECKNX (0aKTOPOB BHELLIHEN Cpefbl B
3aBMCMMOCTM OT XapaKkTepa 1 ocobeHHOCTeN nognexallen xpaHeHuto npogykumm — no FOCT 15150.

11 Yka3aHus no akcnnyaTtauum

YKasaHusi no akcnnyaTaumm BblkntodaTens 4oMmKHbl ObITb NpUBEAeHbl B PYKOBOACTBE MO 3KChnyaTauumm,
BbinonHeHHom no MOCT 2.601.

12 NapaHTUn nsrorosutens

12.1 isroToBUTEMNbL rapaHTUPYET COOTBETCTBUE BhiKMNioyaTenen TpeboBaHMsIM HAaCTOSLLErO CTaHaapTa Npuy
cobntoaeHnn yCnoBuin akcnnyaTaLumn, TPaHCNOPTUPOBaHUS U XPaHEHUS!, yCTaHOBMNEHHbIX HACTOALLMM CTaHAAPTOM
nTy.

12.2 MapaHTUNHbLIN CPOK AKCNyaTaumMm — ABa roga. lapaHTURHbBIA CPOK SKCNyaTauum MCHUCSAIOT CO OHSA
BBOAa BbIKMNtovaTens (MpvMBoga) B 3KCnyatauuio, Ho He no3gHee 30 Mec Co AHS NOCTYNIIEHUS NPoAyKUMN Ha
npegnpusitne.
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MpunoxeHue A
(cnpaBo4Hoe)

TepMVIHbI n onpegeneHunsa

B HacToswem ctaHaapTe NpuMeHeHbl cneayroLme TEPMUHbI C COOTBETCTBYHOLLUMMMN ONpeaeneHnsamMm:

A.1 O6wme noHATUA

A.1.1 kaTeropus pasmMeLLeHUA: XapakTepucTvka Mecta pa3MeLLEHNs] BbIKIOYaTENA COOTBETCTBYHOLLENO KumaTm-
YeCKOro MCMOMHEHUS MpU 3KchnyaTauuun.

A.1.2 knumaTuyeckoe ncnonHeHune: CoBOKYNHOCTb TPeOOBaHMIN K KOHCTPYKLMM BbIKNIOYATENSA B YacTW BO3AEN-
CTBUS KMMMAaTMYECKNX (DAKTOPOB BHELLUHEWN CpeAbl U X HOMUHArbHBLIX 3Ha4YeHUA AN aKcnnyaTauun B npeaenax AaHHoM
reorpacdyeckort 30Hbl, TPAHCMOPTUPOBAHUSA U XPaHEHUSI.

A.1.3 HOMMHanbHbIe 3Ha4YeHUs1 KNTMMaTnYecknx pakTopoB BHewHen cpeabl: Mo FTOCT 15150.

A.1.4 TemnepaTypa BHelUHen cpeabl npu akcnnyaTtauum: Mo FOCT 15150.

A.1.5 anekTpuyeckas ceTb ¢ M3onupoBaHHoOW HentTpanbto: 1o MTOCT 1516.3.

A.1.6 aneKTpu4yeckas ceTb C 3a3emMneHHon HenTpanbto: 1o TOCT 1516.3.

A.1.7 koadhpu1UMeHT 3aMbikaHus Ha 3emnto: 1o TOCT 1516.3.

A.1.8 nepeHanpsikeHue (B cetn): Jlloboe HanpskeHWe mexay oaHon dason n 3emnen unu mexay dasamu,
umeloLLlee 3HavyeHve, npesblllalLee COOTBETCTBYIOWMI MUK Hanbonbliero paboyero HanpsxeHns obopyaoBaHus.

A.1.9 ToK KOpOTKOro 3amMbikaHus: J1l0601 TOK, NPEBbILLALLNA HOMUHAMbHbBIWA, NOABMNSIOWMACSA B pe3ynbraTe Ko-
POTKOro 3amblKaHUS, BbI3bIBAEMOIO MOBPEXAEHUEM UMW HEMPaBUITbHLIM COEAMHEHMEM B 3NEKTPUYECKON Lienu.

A.1.10 HeypaneHHOe KOPOTKOE 3aMbikaHue: KopoTkoe 3aMblkaHVe Ha BO3A4YLUHON NIMHUN Ha KOPOTKOM, HO CyLLie-
CTBEHHOM pacCTOSIHUM OT BbIBOAOB BbIKNOYATENS.

MpwnmedyaHune— Kak npaBuno, 3To pacctosHme coctaBnseT He 6onee HeCKOMNbKMX KMNMOMETPOB.

A.1.11 ycnoBusa paccornacosaHus ¢a3: AHopmanbHbIe YCNOBKA B LieNW, BO3HMKAOLWME Npy NoTepe Uimn oTcyT-
CTBMN CUHXPOHM3Ma MeXAy 4acTaAMMW 3MEeKTPUYECKOM CeTU C pasHbiX CTOPOH BbIKMoYaTens, npu KOTOPbIX B MOMEHT
onepupoBaHns BblkMnoYaTens asoBbI Yron Mexay BpalalolMMUCa BEKTOpaMu, NpeacTaBnAloWMMN SNeKTPOABNXKY-
Lme cunbl Ha 06enx CTopoHax, NpeBbillaeT HOPManbHOe 3Ha4YeHne 1 MoxeT JOCTUrHyTb 180° (NnpoTruBodasa).

A.1.12 npAMoe ucnbiTaHNe Ha KOMMYTaLIMOHHYH CNOCOBHOCTL: VCMbiTaHe Ha KOMMYTaLMOHHYI0 COCOBHOCTb,
npu KOTOPOM BCE MCMbITaTeNlbHble NapameTpbl — HanpshkeHue nepeg BKIOYEHUEM, TOK, BOCCTaHaBnMBalLleecs Ha-
nps>keHne — nonyyarT OT OOHOr0 UCTOYHMKA MOLLHOCTW; TakMM MCTOYHUMKOM MOXET ObITb anekTpuyeckas cuctema,
CMHXPOHHBIN reHepaTop (Mnu rpynna reHepaTopoB), konebaTenbHbIN KOHTYP MPOMBILLNIEHHOW YacToThl, @ Takke UCTOoY-
HUK, 0Bpa3oBaHHbIA MX NocnefoBaTeflbHbIM UKW NapannenbHbiM COeANHEHUEM.

A.1.13 cMHTeTUYeCKOoe UCNbITaHNEe Ha KOMMYTaLMOHHYI0 CMOCOBHOCTL: VcnbiTaHNe Ha KOMMYTALMOHHYIO CMo-
COBHOCTb, MPU KOTOPOM UCMbITaTENbHbLIE NapaMeTpbl 06ecnevnBalTCa NyTeM CoveTaHus AeUCTBUI ABYX (MO MEHbLUEN
Mepe) pasHbIX MCTOYHMKOB (Lienew), a8 UMEHHO, BECb TOK My BOMbLLYIO YaCTb €ro Nony4yarT OT MCTOYHUKA TOKa NPOMBbILLI-
FNIEHHOW YacTOThbl MOHMXEHHOTO HanpPsXKeHUs (MO CPaBHEHWUIO C HaMPSHPKEHUMEM MUCTOYHUKA MpWU MPSIMOM WUCMbITaHUM), a
HanpshkeHne nepeq BKIOYEHWEM W (MN) NEePexXoAHOe BOCCTaHABNMBAKOLWEeCH HanpskeHWe nonyyatoT OT OZHOro WUnu
6onee UCTOYHMKOB HaNPSXXEHNss — HEe3aBMCUMO WU COBMECTHO C MCTOYHUKOM TOKa.

MpumeyaHune— K CUHTETUYECKOMY OTHOCUTCS TaKkKe Takoe WCMblTaHue, Npu KoTopom Tpebyemoe ucnbiTa-
TenbHoe HanpshkeHue obecneynBaeTcs He OTAENbHbIM UCTOYHUKOM (MCTOYHUKAMU), @ TEM XKE UCTOYHMKOM, YTO M
ucnbITaTesNbHbIA TOK, C MPMMEHEeHNeM MOBbILALWErO TpaHcopmaTopa Unu aBToTpaHcdopMaTopa.

A.1.14 koacpdmnumeHT MowHocTH (Lenu): OTHOLLEHNE aKTUBHOIO COMPOTUBIIEHNS K MONTHOMY COMPOTMBIIEHUIO NPK
NPOMBILLUIIEHHON YacToTe B 3KBMBANEHTHOW Lienu, KoTopas cYMTaeTCcd COCTOALWen M3 nocrneaoBaTenbHO COeAUHEHHbIX
WHAOYKTUBHOIO N aKTUBHOMO COMPOTMBAEHUN.

A.1.15 KpaTKOBpeMeHHbIW camoyCTpaHsoLWMACA pa3paa: KpaTkoBpeMeHHbIN paspsa Mexay KOHTakTamy Baky-
YMHOTO BbIKMOMaTenNs, NOABNSAIOWMACA NPU OTKNIOYEHUN TOKa, KOTOPLIA HE NPUBOAUT K MOSABIEHMIO TOKa NPOMBbILLMEH-
HOW YacTOThbl MPW OTKIIOYEHMN TOKa KOPOTKOIO 3aMblKaHUS, @ NPU OTKITIOYEHUN EMKOCTHOIO TOKa — K MOSIBIIEHUIO TOKa B
rMaBHOW Harpy3o4HoOW Lenu.

A.1.16 ncnbiTaHMe No YacTAM: VicnbiTaHNe Ha KOMMYTaLMOHHYI0 CNOCOBHOCTb, NPOBOAMMOE Ha OTAESbHbIX Yac-
TAX BbIKNOYATENSA NPU TOKaxX, HOPMUPOBAHHbIX AF1A MOMHOrO BbIKMOYAaTENS, Y NPYU COOTBETCTBYIOLLEN A0Me HanpsKeHus,
HOPMUPOBAHHOIO Afsi UCMbITAaHUSA MOSTHOrO MONI0CA BbIKMYaTeNs; YacTbio MOryT ObiThb: 9NEeMEHT nontoca BbiKMoYaTens,
MOoaynb, paspbiB U T. A.

A.1.17 opMHOYHanA KOHAeHcaTopHas 6aTtapen: baTapes LWYHTUPYIOLLMX KOHAEHCATOPOB, B KOTOPOW Bpocok 3apsaa-
HOro TOKa MpW BKIHOYEHUM OrpaHNYMBaETCA MHAYKTMBHOCTBIO NUTAIOLER CeTU N eMKOCTbIo 3apshkaemon 6aTapeun KoH-
AEHCaTopOoB NpW OTCYTCTBUWN APYrMX KOHAEHCATOPOB, NOACOEAMHEHHbIX NapanfensHoO K 3TOM e CeT HacToNbKo 6rnmsko,
4YTOObI 3aMETHO yBENUUNTL BPOCOK 3apsiAHOro ToKa.
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A.1.18 coctaBHas KOHAeHcaTOpHas b6aTapesn: baTtapes LWyHTUMPYOLWMX KOHAEHCATOPOB, COCTOSALLANA N3 OTAENbHbIX
yacTen UM KOMMEKTOB KOHOEHCATOPOB, KaXaas M3 KOTOPbIX HE3aBMCMMO MOAKMIOYAETCH K NUTaloWen cetn, npudem
OpOCOK 3apsgHOro Toka Kaxaow yactu GaTapeun CyleCTBEHHO YBENMYMBaEeTCsl 3a CHET paspsifia KOHOEHCAaTopoB, yXe
NMOAKIMHYEHHbIX K NUTAlOLLEN CEeTW.

A.2 BblknovaTtenu, ux cocTaBHble 4acTu

A.2.1 BbikntoyaTenb: KOHTaKTHbIN KOMMYTALMOHHbLIA annapat, CroCOoOHbIN BKMOYaTb, NPOBOAUTL U OTKNOYaTb
TOKW NPU HOPMarbHbIX YCIOBUSX B LeNW, a TakkKe BKMYaTb, NPOBOAUTb B T€YEHME HOPMUPOBAHHOIO BPEMEHU U OTKIO-
YaTb TOKM MPU HOPMMPOBAHHbLIX aHOPMarbHbIX YCIOBMSAX B LIENW, TaKMX KaK KOPOTKOE 3aMblKaHUE.

A.2.2 BbIKnOYaTenb ra3oBbii: BoiknioyaTtens, B KOTOPOM Ayra obpa3dyeTcs B NOTOKE rasa, KpoMe Bo3ayxa.

A.2.3 BbIKNOYaTenb 3nera3oBbin: BoikniovaTens rasoBbi, KOHTAKTbl KOTOPOro pas3MblKalTCA U 3aMblKalTcs B
anerase (LWecTndTopmucToN cepe).

A.2.4 BbikntoyaTenb BaKyyMHbIN: BbiknovaTenb, KOHTaKTbl KOTOPOro pa3mblKaloTCs U 3amblkaloTcs B 060Mno4ke ¢
BbICOKMM BaKyyMOM.

A.2.5 BbIknOYaTenb BO3AYLWHbIN: BoiknioyaTens, B KOTOPOM Ayra obpasyeTcs B NOTOKE BO34yXa BbICOKOro AaBne-
HUS.

A.2.6 BblkntovaTenb MacnsHbIN: BbikntioyaTenb, KOHTaKTbl KOTOPOro Pa3MbIKAOTCHA U 3aMblKalOTCS B Macre.

A.2.7 BbIKJIHOYaTENb 3NEKTPOMArHUTHbIN: BeikniovaTtens, B KOTOPOM ralleHue ayrm OCyLLIeCTBNSAETCS 3a CHEeT ee
OXNaXOeHUsa Npu NepemeLLeHnn Noa OeNCTBMEM 3NEKTPOMArHMTHOrO Mossi.

A.2.8 pyroracutenbHoe yCTPONCTBO: YCTPONCTBO, OXBaTblBaKOLLEE AyroracuTernbHble KOHTAKTbl KOMMYTaLMOHHOIO
annaparta, npeaHasHadeHHoe ANS OrpaHUYeHuss pacnpoCcTpaHeHnst Ayrn 1 obrneryeHns ee ralleHus.

A.2.9 BbIKnOYaTenb 6akoBbIN: BhikntouaTenbs, AyroracutenbHble YCTPONCTBA KOTOPOrO PacnonoXeHbl B MeTarn-
nnyeckom 3asemMreHHoM kopnyce (6ake).

A.2.10 BbIKNOYaTENb C AyroracuTesribHbIM YCTPOUCTBOM, HaxoasLWMMCS NoA HanpsixkeHueM: Boiknovartens,
gyroracuternbHble YCTPOWCTBA KOTOPOro pacnoriokeHbl B M30NMPOBAHHOM OT 3eMnu koprniyce (6ake).

A.2.11 nontoc BbiknYaTena: Yactb KOMMYTaLUMOHHOIO annapaTa, CBA3aHHaA TOMbKO C OAHOW 3NEKTpUYECcKn
HE3aBMCUMOW YaCTbIO FMaBHOM LIeNU TOKa U He BKIIOYalolasi 4yacTu, npeaHas3HavyeHHble Ansi COBMECTHOr0 MOHTaxa u
onepupoBaHNSA BCEMU MONOCAMU.

A.2.12 npuBoa: YCTpPOWNCTBO, NpeaHa3HayeHHoe Ansi co3aaHus U nepegayn cunbl, BO3OEUCTBYIOLWEN Ha NOABUXK-
Hbl€ YacTW BbIKIIOYaTENSA AN BbIMNOMHEHNS ero (OyHKUWUIA, a Takke ANa yAepXaHUs BbIKMoYaTens B KOHEYHOM MOJSIoXe-
HUWN.

A.2.13 npuBog 3aBMCMMOro aencTeua: [puBoa, BbIMOMHAOLWMIA CBON (DYHKLMM 3@ CHET SHEPrMU MOCTOPOHHErO
WCTOYHUKA, Y KOTOPOro 3aBepLUeHne 3agaHHoro paboyero umkna 3aBucuT OT HEMPEPLIBHOCTM NUTaHWUS SHepruen (cone-
HOWAbl, ANEKTPO- N NMHEBMATUYECKME ABUraTeny un ap.).

A.2.14 npuBopa He3aBUCUMOTO AeACTBUA: [1pMBOA, BbINOMHAOLLMIA CBOM (DYHKLMM 38 CHET SHEPIUW, 3anaceHHON B
CaMOM MeXaHW3Me A0 KOMMYTAaLMOHHOW ornepaumy 1 AOCTaTOuMHOW ANsi 3aBeplueHus 3agaHHoro paboyero uukna npum
NpeanuUCaHHbIX YCIOBUSIX.

A.2.15 wyHTUpyowmn pesmctop: Pe3nctop, nogknovaemblin napannensHo paspbiBy (paspbiBaMm) gyroracutenb-
HOro YCTPOMCTBA BbIKIIOYATENS C LEenNbHo:

- obneryeHnst yCrioBuii ralleHnst Ayrn 3a CHET CHUXKEHUSI CKOPOCTU U NMKa BOCCTaHABNUBAKOLLErOCA HanpsXeHus:;

- CHWXEHNSI KOMMYTALMOHHbBIX NepeHanpskeHun;

- obecne4vyeHns bonee paBHOMEPHOro pacnpeneneHns HanpskeHUs mMexay paspbliBaMmu.

A.2.16 wyHTUpYIOWMIK KOHAEHcaTop: KoHaeHcaTop, NOAKNI0YaeMbIv napannenbHO paspbiBy (paspbiBam) BbIKH0-
yartens, rmaBHbiM 06pa3oM, ANs BblpaBHUBAHUA pacnpenenieHnsa HanpshkKeHus Mexay paspblBaMu.

A.2.17 BHewHsAA nsonauua: Mo MOCT 1516.2.

A.2.18 BHyTpeHHAA nsonauma: Mo FOCT 1516.2.

A.2.19 annHa nyTH yTeukun BHewwHen nsonauum: Mo MOCT 9920.

A.2.20 BbIBOA: YacTb BbIKMOYATENS C KOHTAKTaMu, CyxXallMMm Ans NPUCOeAMHEHNsT K BbIKMoYaTento NpoBOAHU-
KOB BHELLHEN Lenu.

A.2.21 rnaBHas uenb BbikntoyvaTens: COBOKYNMHOCTb TOKOBEAYLLMX YACTEW BbIKMOYATENS, BXOASLLMNX B LieMb, KOTO-
pylO OH NpegHasHa4yeH 3amblkaTb U pasMblKaTb.

A.2.22 yenb ynpaBneHua: COBOKYMHOCTb TOKOBEAYLLMX YacTel BbikNovaTeNns, BXOAALWMX B LieMNb, MCNOMNb3yeMYyHo
Ons ynpaeneHust onepaumen BKIYEHUS UNU OTKITIOYEHUA nnn obemmMu onepaumsiMu BbiKovaTensi.

A.2.23 BcnomorartenbHas uenb: COBOKYNHOCTb TOKOBEAYLUMX YacTen BbikntoyaTens (KpOMe BXOASLLMX B €ro rnas-
HYI0 Lenb 1 Lenu ynpasneHus), obpasyomx Lenu GrnokMpoBKNU, CUrHaNM3aLummn, U3aMepeHuns, 3alnTbl, nogorpesa n ap.

A.2.24 koHTakT: COBOKYNHOCTb TOKOBEAYLUMX YaCcTeN BblkMnovaTens, NpeAHasHa4YeHHbIX ANns yCTaHOBIEHUs Henpe-
PbIBHOCTM Lienu, Korga OHW COMpUKacarTCs, U KOTopble BCMEACTBUE MX B3aMMHOMO NepemMeLleHust BO BpeMs onepauum
pa3MbIKalT UM 3aMblKaloT Liefb UMK B Cry4ae CKOMb3ALMX UMW LIAPHUPHBIX KOHTaKTOB NOAOEpPXKMBAlOT HenpepbiB-
HOCTb Lienw.

A.2.25 rnaBHbIA KOHTAKT: Pa3MblkaeMblll KOHTaKT, BXOAALMUIA B MMaBHYHO Lenb BbIKMYaTeNs 1M NponyckawLui
BECb TOK 3TOM Lienn Uinm ero OCHOBHYHO 4acTb.

A.2.26 pyroracuTenbHbIN KOHTAKT: KOHTaKT, NpeAHa3HavYeHHbIN ANd Toro, YTobbl Ha HEM yCTaHaBnmMBanach anex-
Tpudeckas gyra, TeM cambiM obGecneumBas 3allnTy rNaBHOMO KOHTAKTa OT MOBPEXAEHUN.
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A.2.27 BcnomoraTenbHbIA KOHTaKT: KOHTaKT, BXOASALLMIA BO BCNIOMOraTeNbHYHO LieMb BbIKIHOYATENA U MEXaHNYECKN
NpYBOOUMbIV B AEACTBUE BbIKIOYATENEM.

A.2.28 pacuenuTenb: YCTPOCTBO, MEXaHNYECKN COEQUHEHHOE C BbIKINoYaTenemM, KOTopoe 0CBOOOXAAET yaepKu-
BaloLLMe CPeACTBa M A0MNYCKaeT OTKIMOYEHNE UK BKITIOYEHWE BbIKIOYaTENs.

A.2.29 makcumanbHbIM pacuenuTtenb: 1o FTOCT 17703.

A.2.30 pacuenutens ¢ Bbigepxkon sBpemeHu: 1o NOCT 17703.

A.2.31 pacuenuTtenb ¢ 3aBUCMMOWN Bbigepxkon BpemeHu: Mo MOCT 17703.

A.2.32 pacuenuTtenb ¢ He3aBMCMMOM Bblaepxkon BpemeHu: Mo FTOCT 17703.

A.2.33 MMHUManbHbIN pacuenuTtens: o MTOCT 17703.

A.2.34 anemeHT nontoca BbIknYaTena: Yactb nonoca BbIKMYaTens, cogepxallas oguH unu onee moaynewu,
KoTopasi cama no cebe geicTByeT Kak BbikNnoyaTtens u, 6yayyn coegnHeHa nocnegoBaTernbHO C APYTMMIN aHanormyHbIMm
anemeHTamu, obpasyeT nomnc BbIKMYaTENS.

A.2.35 moaynb BbikntoYaTens: Yactb nontoca BbiKMNYaTens, MMeLWwas 3akoOH4eHHOE KOHCTPYKTUBHOE O0hOpM-
NeHne, paccynTaHHasa Ha onpeferieHHoe HanpsikeHue, ANUTENbHbIN TOK U KOMMYTAUMOHHYK CNOCOGHOCTbL, KoTopas
Oyayun ycTaHOBMEHa 0fHa Unv B NocnefoBaTeNnbHOM COEAMHEHUN C APYTMMU TakMMM XKe YacTAMU Ha COOTBETCTBYHOLLEN
M30MALMM OTHOCUTENBHO 3eMnu obpa3syeT MOMNC UK 3NEMEHT NOMCca BbIKIoYaTens.

A.2.36 pa3pbIB: HacTb gyroracuternibHOro yCTporucTBa nontoca BbIKItovaTens, B KOTOPOW NPONCXOAUT pa3MblkaHne
N 3aMblKaHMe KOMMYTMPYEMOM MOSCOM Lenu.

A.2.37 BbikntoyaTenb knacca C1: BoiknovaTens ¢ HA3KOM BEPOATHOCTLIO MOBTOPHOrO Npo6os npu OTKMOYEHNN
€MKOCTHOr0 TOKa, NoATBepXAaemMon nNpyu HOPMUPOBAHHbLIX UCTbITAHUSIX.

A.2.38 BbIkntoyaTenb knacca C2: BoikntovaTtenb C 04eHb HU3KOWM BEPOSITHOCTBIO MOBTOPHOMO NPo6os Npu OTKIHO-
YEeHUN eMKOCTHOTrO TOKa, NMOATBEPXAAEMOW NMPU HOPMUPOBAHHBIX UCMbITAHUSAX.

A.3 Pexumbl paboThbl BbiknovaTens

A.3.1 onepauus: lNepemelleHne KOHTAKTOB rMaBHOM Lienuy BbIKMYaTens U3 PasoMKHYTOro NonoXeHUs B 3aMKHY-
TOoe (onepaumns BKMOYEHNS) UMM U3 3aMKHYTOrO MOSOXEHUS B Pa3OMKHYTOE (Onepaums OTKIIOYEHNS).

MpumeyvyaHue — Ecnu tpebyeTca paznmyaTe onepauum, To onepaumio Npy Hanuuum Toka u (Mnu) HanpsPKeHUs
B [MaBHOW Lieny Ha3biBalOT KOMMYTALIMOHHOW onepauyen, a npyu oTCYTCTBMM ToKa U (MN) HaNpsXeHUs — MEeXaHU4eCcKon
onepaunen.

A.3.2 onepauus BkntoyeHus; B: MNepemelleHne KOHTAKTOB rMaBHOM Lienu BbIkNYaTeNna n3 pasoMKHYTOro nosno-
XEHUS B 3aMKHYTO€.

A.3.3 onepauums otkntoyeHus; O: lNepemellleHne KOHTaKTOB rMaBHON Lieny BbIKMKYATENS U3 3aMKHYTOro Nosoxe-
HWUSI B PA30OMKHYTOE.

A.3.4 BKnroveHHoe nonoxeHue: MNonoxeHve BbikNoYaTens, B KOTOPOM 3aMKHYTble KOHTaKTbl 06ecnevmBatoT npe-
OYCMOTPEHHYIO HEMNpPepbIBHOCTb MAaBHON LEenw.

A.3.5 oTkntouyeHHoe nonoxeHue: [onoxeHne BbIKKOYaTENSA, B KOTOPOM Pa3OMKHYTbIE KOHTaKTbl obecneyvmBaroT
npegyCMOTPEHHbIN U30SIALMOHHLIA NPOMEXYTOK B rf1aBHOW LEnu.

A.3.6 pabouuni ymkn: MNMocnenoBaTensHOCTL Onepaunii NepemMeLLeHNs N3 OOHOTO MOMOXEHUs B Apyroe ¢ BO3Bpa-
TOM B MEPBOE MOJIOXKEHNE N C MPOXOXAEHMEM Yepe3 BCE ApYrve NMOMNoXeHUs Npu UX Hanmnu4uu.

A.3.7 KOMMyTaLMOHHbIN LMKN: [NocnefoBaTenbHOCTb HOPMUPOBAHHbBIX KOMMYTaLMOHHbBIX OnepaLymi, BbINOMHsie-
MbIX C HOPMUPOBAHHBLIMW UHTEPBanNamMu BpeMeEHU Mexay HUMMU.

A.3.8 aBTomaTn4yeckoe noBTopHoe BkntoyeHue (AlNB): KoMMyTaLMOHHBIN LMK, NpM KOTOPOM BbIKMOYaTeNb BCNes,
3a ero OTK/OYeHMEeM aBTOMaTUYECKU BKIOYAETCA YEpPes3 YCTAaHOBMNEHHbLIN NPOMeXyTok BpemeHun (O — ts — B).

A.3.9 6bicTpoAencTBYyHOLLIEE aBTOMaTU4Yeckoe NoBTopHoe BkntoveHue (BATB): Linkn AlNB, B KOTOPOM Bbikro4a-
Tellb BHOBb BKIIHOYAETCA NPW JOCTAaTOMHO Marnown 6ectokosoil nayse g, (f5, < 0,3 ¢), 4Tobbl nsbexaTb nepe6oes B aneKT-
pocHabxeHun.

A.4 TexHM4YeCcKMe xapaKTepuCTUKU (NnapamMeTphbl) BbIKIHOYaTenemn

A.4.1 HoMMHanbHoOe 3Ha4YeHne napameTpa (HoMMHanbHbIN napameTp): Mo MOCT 18311.

A.4.2 HOMMHanbHOEe HanpskeHue BbiknoyaTtens U, .. MexaynoniocHoe HanpskeHue (4encTBylollee sHave-
HWE), paBHOE HOMWHANbHOMY MeXAyda3HOMY HaNPSHKEHWNIO 3NEKTPUYECKNX ceTer, Ans paboTbl B KOTOPbIX NpeaHasHa-
YeH BbIKMNOYaTenb.

MpumevaHuns

1 3HayeHVe HOMUWHAmNbHOTO HaMpPsHKEeHWS BbIKIOYATENsA COBMagaeT C KMacCcoM HanpsbkeHus anekTpoobopynosa-
Husa no MOCT 1516.3;

2 BblknoyaTenu Ha HoMuHanbHble HanpshkeHus o 20 kB BkMuMTEnbHO NpeaHasHavaloTcs Takke Ans paboTbl
B CETAX C HOMWHAamNbHbIMU HanpsXXeHuaMK, otTnuyarwmmmcsa Ha 5 % — 10 % OT knacca HanpsXXeHus, yKka3aHHOro B
OCT 1516.3.

A.4.3 Hanbonbwee pabouee HanpshkeHne U, p: Hanbonbliee mMexaynonocHoe HanpsbkeHue (OenicTBylollee
3Ha4YeHMe), Ha KOTOPOEe pacCUUTaH BbIKMYaTenb (B YAaCTHOCTU, B YCMOBUSIX ONIMTENBHOMO NPUMOXEHNUST 3TOr0 Hanpsxe-
HUSA).

70



FOCT P 52565—2006

A.4.4 HOMMHanNbHbIA TOK BbiKNtovaTens 1, .- HanbonbLunii JoNyCTUMBIN MO YCIIOBUAM HarpeBsa YacTei Boiknoya-
TessA TOK Harpyskv B NPOAOSDKATENBHOM PEXMME, Ha KOTOPbIN paccyuTaH BbiKMoYaTesb.

A.4.5 HOMMHanNbHbIW TOK OTKNIOYEHUs Bbikntovatens 1, .- Hanbonbluee feiicTaytollee 3Ha4eHe neprnoau-
YECKOW COCTaBIIAOLLEN TOKa, Ha OTKIOYEHWE KOTOPOro paccyMTaH BbIKMoYaTeslb NPy HOPMUPOBAHHLIX YCIIOBUSAX €ro
KOMMYTaLMOHHON CNOCOGHOCTH.

A.4.6 HOMMHanNbHOE HaNPsXKeHUe BKITIOYaLWMX M OTKIHOYaKoWMX YCTPOMCTB NPMBOAA M BCOMOraTesbHbIX
yctpoiictB U, ,,: HanpsbkeHue (aeiicTaytoliee 3HaueHme), Ans paboTkl Npn KOTOPOM (C HOPMUPOBAHHBIMU Npeenb-
HBIMU OTKITOHEHMAMM) paccyMTaHbl BKIIOHaOWME 1 OTKIOHaloWMe YCTPOMCTBa NPMBOAA U BCIOMOraTerlbHbIE Lienu.

A.4.7 cobcTBEeHHOE BpeMmsi OTKIoYeHus £, .: ViHTepsan BpemMeHn OT MOMeHTa Nojayun KoMaHabl Ha OTKITIoYeHe
A0 MOMEHTa MpeKpaLleHns CONPUKOCHOBEHNS (Pa3MblKaHUsA) AYroracuTesbHbIX KOHTAKTOB (AN BbIKMOYaTenien ¢ LyH-
TUPYIOLMMM PE3NCTOpamm criedyeT pasnuyaTtb BpeMst 40 MOMEHTA MpeKpalleHnst CONPUKOCHOBEHNS OCHOBHbIX Ayrora-
CUTESbHBIX KOHTAKTOB M TO e — AJ1A AYroracuteslbHbIX KOHTAaKTOB WYHTUPYIOLEN Lienm).

CobcTBeHHOE BpeMsl OTKIIOYEHUS BbIKIOYaTesNd ONpeAenseTcsa B COOTBETCTBUAN CO CMOCOGOM OTKIIHOYEHUS, Kak
YCTaHOBJIEHO HUXeE, W C Jt06bIM YCTPONCTBOM BbIAEPXKKM BPEMEHM, ABMAOLLMMCA HEOTLEMIIEMON YacTbiO BbIKOYaTens,
YCTaHOBJIEHHLIM Ha CBOK MWUHUMAaNbHYIO PErynMpoBKy:

a) Ans BbIKNoYaTesen, OTKIHYAOWMX C MOMOLLbIO J11060M hopMbI BCOMOTaTesibHOM Heprm, cobCTBEHHOE Bpe-
M$ OTKMIOYEHNSA NMPEACTaBnsaeT UHTepBarn BPeMEeHU MexXay MOMEHTOM Mofadyu KOMaHAbl Ha KaTyLKy OTKIIHYEHUS Ui
pacuenuTenb BbIKMOYaTeNs, HaXoAALWEerocs BO BKIIIOYEHHOM MONOXEHUM, 1 MOMEHTOM, KOTAa AyroracUTesibHbIe KOH-
TaKTbl Pa3OMKHYTCA BO BCEX Montocax;

6) AnA camMoOTKIIIOYaoLWEerocs BeIKnoYaTesis CoOBCTBEHHOE BpeMs OTKIIOYEHUSA NPEACTaBAeT MHTepBa BPEMeHN
MEXay MOMEHTOM, MPY KOTOPOM TOK B I1aBHOM LEMU BbIKIOYATENA, HAXOAALLEroCA BO BKIOYEHHOM MOSIOXKEHW, AOCTH-
raer 3HaveHua cpabaTbiBaHMA pacuenuTesna MakcuMasbHOro TokKa, M MOMEHTOM, KOrAa AyroracutesibHble KOHTaKTbl
Pa30OMKHYTCS BO BCEX MOJIOCAX.

HopmupoBaHHoe coGCTBEHHOE BpeMsi OTKIIOYEHMSA BbIKIIOYATENA NMPUHAMAETC PaBHLIM U3MEPEHHOMY Mpu OT-
CYTCTBMM TOKOBOW Harpy3ku B rMaBHOM Lieny BbIKMOYaTens v Npu HOMUHAMbHOM HanpPsKeHUM NUTaHWs Lenu ynpasne-
HUA.

Ans Bo3aylHbIX BbIKNoYaTenen v Ans BelknovaTeneit Apyrix BUAOB C NHEBMATUYECKMMI NPUBOJAMI 3TO BPeMSs
NPUHUMAETCA PaBHBIM M3MEPEHHOMY MPU HOMUHASLHOM AaBfIEHWM BO3adyxa.

MpnmevyaHuns

1 CobcTBEHHOE BPEMS OTKIOYEHUST MOXKET M3MEHSITbCA B 3aBUCMMOCTW OT 3HAYEHMS OTKITHOYAEMOro TOKa.

2 [1ns MHOropaspbIBHbIX BbIKIOYATENE MOMEHT, Korga AyroracuternbHble KOHTaKTbl pa3OMKHYTCA BO BCEX MOSHo-
cax, onpefenseTcs Kak MOMEHT pa3MblKaHWsi KOHTAKTOB NepPBOro (Mo BpPeMeHW) paspbiBa Montoca, pas3MblKaloLerocs
nocnegHum.

3 CobcTBEHHOE BpeMsi OTKIIOYEHUSA COAEpPXUT B cebe Bpemsi onepupoBaHusa noboro BcrnomoraTensHoro obopy-
[oBaHWsA, He0BX0AMMOro AN OTKIMHYEHMWS BbIKMOYaTENS U ABMSAOLLEroca ero HEOTbEMIIEMON YacTbH.

A.4.8 cobcTBEeHHOE BpeMs BKNOYeHUA: NIHTepBan BpeMeHu Mexagy MOMEeHTOM noga4vn KoMaHAbl Ha BKItOYeHne
BbIKnko4aTend, Haxogdauwlerocd B OTKIMHOYEHHOM NONOXeHUU, U MOMEHTOM, Koraa KOHTaKTbl COMPUKOCHYTCA BO BCEX NOJIO-
cax.

HopmupoBaHHoe cobcTBEHHOE BpeMa BKIOYEHUA NpUHUMaeTCA paBHbIM N3MEPEHHOMY MPpU OTCYTCTBUU BbICOKO-
ro HanpsbKeHWst B rNaBHOMW Lienu.

Ons BO34YLLIHbIX BbIKMOYaTeENen n Ansa BblknYyaTenen Opyrmx BuaoB C nHeBMaTn4eCKMMu npnBogamMmum 3T1o Bpemd
npuHMMaeTcAa paBHbIM U3MEPEHHOMY NMpu HOMWHANbHOM OaBneHUn CXaToro Bo3ayxa, a ond BblKMtoyMaTenen c NPYyXnH-
HbIM npnBOoAOM — NPV HOPMMUPOBAHHOM YyCUITNN (CTaTM‘-IeCKOM MOMeHTe) NPYXWH.

MpumeyaHune— CobcTBeHHOE BpeMS BKITHOYEHUA coaepxut B cebe Bpems onepupoBaHus nioboro BCnomo-
ratensHoro o6opyaoBaHns, HE06X0AMMOro ANs BKIHOYEHMS BIKIIOYATENS U ABNSAIOLLErocs ero HeoOTbeMNeMOon 4YacTbHo.

A.4.9 6eckoHTaKTHas naysa fg,: ViHTepBan BpeMeHy MeXay MOMEHTOM, KOra [yroracuTeribHbIe KOHTaKTbl Pa3oM-
KHYNMCb BO BCeX MOMcax, 1 MOMEHTOM, KOrAa KOHTaKTbl CONPWKOCHYNMUCb B NEPBOM MOMOCE BO BpeMsA onepauun
NMOBTOPHOrO BKIHOYEHWS.

BeckoHTakTHas naysa HOpMMpyeTCcs:

a) Npu OTCYTCTBMM TOKAa W (MNN) HaMPSXXEHWS B rMaBHOWM Lienu BbIKMOYaTens;

6) NPy HOMUHANBHOM HanpsKeHU Ha BbIBOAAX Lienen ynpasneHus;

B) MPY HOMWHAaNbLHOM OABMEHWUN CXKaToro BO3Ayxa Wnuv rasa Ans BO3AYLUHbIX UMK ra3oBbiX BbiKNoYaTenen n ans
BbIKIIOYaTENen Apyrux TMNOB C NHEBMaTUYeCKUMKU (MHEBMOTMAPaBIMYECKMMU) NPUBOAAMMU;

r) Np¥ HOPMUPOBAHHOM YCUNUW (MOMEHTE) NPYXWMH AN BblKMOYaTenen ¢ Npy>XMHHbIM NPUBOAOM.

A.4.10 Bpema 3amkHyTOro coctosinua npu AlNB: VHTepBan BpemMeHn Mexay MOMEHTOM KacaHWs KOHTaKTOB B
nepBoM MOMCce Npu onepaumn BKITHOYEHUS U MOMEHTOM pa3MblKaHWs AyroracuMTenbHbIX KOHTakTOB BO BCEX MOMNOCax
npu nocnegyoLwen onepaumum OTKIIOYEHUS.

MpumeyaHne — Ecnu He OroBOPEHO NHOE, CHUTAETCSH, YTO KOMaHAa Ha Lienb OTKIIOYEHUSI MOAAETCA B MOMEHT,
Koraa KOCHYINMUCb KOHTaKTbl B MEPBOM MOSOCE NPY BKMOYEHUU. JTO COCTaBNSAET MUHUMAaNbHOE BPEMSI 3aMKHYTOrO CO-
cTtosiHua npu AlB.
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A.4.11 CKBO3HOW TOK KOPOTKOIO 3aMblKaHUs: TOK KOPOTKOrO 3aMblKaHWUS, NPOXOASALLMI Yepesd BbiKModaTenb U He
OTKMYaeMbIi BbIKIIOYaTENEM.

A.4.12 kpaTKOBPEMEeHHbII BblAepXNBaeMbli TOK (TOK TepMuieckoi ctonkocTy) I : Tok, KoTOpbIN BbiKloYaTerb
OOMXeH nponyckatb BO BKMIOYEHHOM MOMOXEHUN B T€HEHME HOPMMPOBAHHOIMO KOPOTKOrO MPOMEXYTKa BPEMEHU Npu
npeanuMcaHHbIX YCroBUSAX MPUMEHEHNSA U NOBEOEHUS.

A.4.13 Bpemsi KOPOTKOro 3aMblKaHus f, .. Bpems npotekaHus Yepes BKIOHYEHHbI BbIKNOYaTE b CKBO3HOTO TOKa
KOPOTKOrO 3aMblKaHWS.

A.4.14 nuK KpaTKOBPEMEHHOIO BbIAEPXKMBAEMOro ToKa (TOK 3N1IeKTPOAMHAMUYECKOW CTOMKOCTH) iA: 3HaveHve
nvka Toka, KOTOPbIN BbIKMYaTENb AOMKEH BblAepXaTb BO BKMIHOYEHHOM MONOXEHWUM MPU NPeanMCaHHbIX YCOBUAX
NPMMEHEHNsa 1 NoBefeHus.

A.4.15 koMMyTaLMOHHaA cNOCOBHOCTb: CnocoBHOCTL BbIKMNOYATENS KOMMYTUPOBATL (BKMOYaTb M OTKMHOYaTh)
3MeKkTpuYeckme Lenm B NpeanncaHHbIX YCroBUsX.

PasnuyatoT:

- KOMMYTaLIMOHHYIO CMOCOBHOCTL NP BKIOYEHUN — 3TO BKINIOYaloLas crnocobHOCTb, onpeaensemas TOKOM BKIHO-
YeHus;

- KOMMYTaLMOHHYIO CMOCOBHOCTL MPU OTKMOYEHUN — 3TO OTKNIoYaLwas cnocobHOCTb, onpeaenseMas TOKOM
OTKIIOYEHNS.

A.4.16 pencTBylowwee 3HaYeHMe NepmoaNYeCcKo COCTaBnAIoLLEN TOKa OTKNIOYeHNA Bbiknovatens I, | : [ieii-
CTBylOLLlEE 3HAYEHME NepPNOaNYECKON COCTaBMAIOLLEN TOKa OTKIMIOYEHNA B MOMEHT Pa3MblkaHUA KOHTaKTOB.

A.4.17 oTHOCUTENbHOE coaepXaHWe anepruoanyecKkor COCTaBnsoLWEN B TOKe OTKNoYeHUsA B: OTHoLweHWe 3Ha-
YeHUs aneprmoanyeckor COCTaBMAOLWEN TOKa OTKMIOYEHNS K aMnMTygHOMY 3HAYEHMIO ero Nepmoanyeckon CocTaBnsio-
LWen B MOMEHT pasMblKaHUS KOHTaKTOB.

A.4.18 HopMMpOBaHHOE 3Ha4YeHMe OTHOCUTENBHOIO CoAepKaHNsA anepmoanyYecKon COCTaBMsAoLLEN B TOKE OT-
KnodeHun B: Hanbonbliee gonyckaemoe 3HadeHWe B Npy HOMUHAIBEHOM TOKE OTKITOHYEHNS.

A.4.19 HopMMpOBaHHOE 3HaY€HME TOKa OTKINOYEHUA Io_ - dencTeytouee sHaveHe NeprmoanYeckomn CocTasso-
e ToKa OTKMYEHNS B MOMEHT pasMblkaHUSA KOHTAKTOB, HOPMWPOBaHHOE At COOTBETCTBYIOLLErO pexuma ucnbiTa-
HUN.

A.4.20 HayanLHoe AeicTBylOLIee 3Ha4YeHNe NepUuoaNYecKon CoCTaBNAIoLWeNn ToKa BKioYeHus I [leiicTayto-
Lee 3HavYeHne NepuoanM4eckon COCTaBNAIOLWEN TOKa BKMOYEHNS B MOMKOCE BblKMYaTens nocne BO3HWKHOBEHWUS TOKa
npu onepauun BKMOYEHUS.

A.4.21 HopmupoBaHHOe HavYanbHoe AeNCTBYOLWEee 3HaYeHNe NepmoanYeCcKon COCTaBMnAIOLLEN TOKa BKIoYe-
Hua I, . Hanbonbluee gonyctuMoe AefcCTBylolLEe 3HA4YEHNEe NEPUOANYECKON COCTaBNAIOLLEN TOKa BKITIOYEHNS.

A.4.22 ToK BKMoYeHus (MuK) iy: S3HaveHme nuka nepsomn 6osbLION MOSYBOIHbI B MOJKOCE BhIKIHOYATESNA BO BPEMS
nepexoaHoro nepvoga nocrie BO3HWKHOBEHWUS TOKa MpW onepaumn BKIIOYEHWS.

MpnmevyaHuns

1 3HaveHne nuka MOXeT pasnuyaTbCA OT OAHOrO Mosca K APYroMy U OT OAHOM onepauuu K ApYrom, NOCKOmMbKY
OHO 3aBWCUT OT MOMEHTa BO3HUKHOBEHMWS TOKA OTHOCWUTENBHO BOJSHbI MPUMOXEHHOTO HanpsXeHus!.

2 Ecnn gna mHorodasHoM Lenu ycTaHaBnNUBaEeTCH €AWHCTBEHHOE 3HadeHue (Muka) ToKa BKIYEHMUS, TO 3TO
OOMKHO ObiTe Bonbliee 3Ha4YeHWe B Nnobon dase, ecnm He OroBOPEHO MHOE.

A.4.23 HOpMMpPOBaHHOE 3Ha4YeHMe NMKa TOKa BKITKOYEHUs iy : Hanbonbluee foMnyckaemoe 3Ha4YeHme nvka Toka
BKITHOMEHMS.

A.4.24 BoccTaHaBnNUBawLeecs HanpsikeHue: HanpsokeHue, nosiBnsioLLeecs Mexay BbiIBoOAAaMM NOMOCa BbIKIO-
yaTens nocrne OTKMNoYEeHMs ToKa.

MpumeyaHue— ITo HaNpsXkeHe MOXET paccMaTpuBaTbCs B ABYX NOCNeAoBaTENbHbIX MHTEPBanax BpeMeHu:
BO BPEMSI NEPBOro MHTepBana CywecTBYeT NepexoqHoe HanpsikeHve, 3a KOTopbiM criegyeT BTOPOM, B TEHEHME KOTOPOro
CyLLeCTBYET TOJIbKO BOCCTaHaBMNMBAIOLLEECS HaMpPshKEHUE MPOMbILLNIEHHON YacToThl.

A.4.25 BocCcTaHaBNMBalowWeecs HanpsiXeHne NPOMbILLNIEHHON YacToThl (BO3BpaLlatoweecs HanpshxkeHune) U,
BoccranaBnuBatoLeecs HanpskeHue nocrne npekpalleHns SBneHn nepexofHoro npolecca.

A.4.26 koadpcpmumeHT nepBoro racsiwero nontoca K, : OTHOLIEHNE BOCCTAHABMNBAIOLLErOCA HaNPSKEeHNs Npo-
MbILLFIEHHON 4acTOThl HA NEPBOM racsiieM Ayry nomtce npu oTKMNYeHn TpexdasHoro KOPoTKOro 3aMblkaHus K hasHo-
My HanbornbLieMy paboyemy HanpspKeHMio.

A.4.27 nepexogHoe BoccTaHaBnuBawweecs HanpshkeHue (MBH): BocctaHasnmBatoweecs HanpsxeHne B Teve-
HWe BPEMEHM, KOrAa OHO MMEET 3aMETHO BbIpaXeHHbIV NnepexoaHbin xapaktep. OHO MOXeT ObITb konebaTenbHbIM Unn
anepvoan4eckum unm Mx KoMbuHaumewn, B 3aBUCUMOCTM OT XapakTepUCTMK Lenu W BbIKMYaTens, oTpaxaeT Takke
CMeLLeHNe HanpsxeHWs HenTpanu mMHorodgasHoun Lenwu.

MBH B TpexdasHbix Lensax, eCnm He OroBOPEHO MHOE, — 3TO HaMpsXXeHWe MeXAy BbiBO4aMU NEepBOro racsuiero
nomntca, Tak Kak 3To HanpsXeHne 06bIYHO BbILLE, YEM Ha KaXaoM M3 OBYX ApPYrMX NOMKCOB.

A.4.28 cobcTBEHHOE NepexoAHoe BOCCTaHaBNMBalLeecsi HanpsxxeHue (uenu): lNepexogHoe BOCCTaHaBNMBa-
oleecss HanpshkKeHne Leny OTHOCUMTENbHO BbIKMNYaTens, onpegensemoe TONbKo napameTpaMum KOMMYTMPYEMON UNnn
ucnblTaTenbHON LEnn nNpu OTKIYEeHUN Toka 6e3 anepuoanyeckon COoCTaBnsaloWwen U «uheanbHbIM BbiKloYaTenemy
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(T. e. BblkNnoYaTenem, NofiHOE COMPOTUBIIEHNE MEeXAY pa3MblKaeMblMW KOHTaKTamu KOTOPOro Mpu «eCTeCTBEHHOMY»
nepexofe Toka Yyepes Hyfb MIHOBEHHO M3MEHSIeTCs OT Hyns A0 6eCckoHevHoCTH).

A.4.29 koadbpMuUMEHT NpeBbILeHMA aMNNUTYAbl NePEeXoAHOro BOCCTaHaBNMBaloLLEerocs HanpsixkeHus (koad-
dvumneHT amnnuTyabl) K, : OTHOWEHME MaKCMManbHOTO 3Ha4YeHNs NEePEXOAHOr0 BOCCTaHABMNMBAIOLETOCH HaNpPshKeHNs
K aMnnnTyaHOMY 3Ha4YeHW0 BO3BPALLAIOLWEroCs HanpspkeHus.

A.4.30 HayanbHOe nepexoagHoe BoccTaHaBnuBawweecs HanpsikeHue (HMBH): Coctaenstowasn NBH B ero Ha-
YanbHOWM YacTtu, obycnosneHHasa konebaHnsMu Manov amnnuTydbl C MOBBILLIEHHOW YacTOTOW Ha WWHaX pacnpegenv-
TENbHOro yCTPOMCTBA.

A.4.31 koadhhMuUMeHT NrKa KOPOTKO3aMKHYTON NTMHUM (NPY HeyAaneHHOM KOPOTKOM 3amblkaHum) K | : OTHoLwe-
HMe HanbornbLUero OTKNOHEHUSI NEPEXOAHOr0 HanpsKeHUst «asa — 3emnsi» BO3AYLIHON NIMHUM OT Ha4YanbHOro 3Haue-
HMS Nocne OTKIMIOYEHUS KOPOTKOrO 3aMblKaHWSA Ha HeW K HayaribHOMY 3HA4YeHMWI0 9TOro0 HanpsiKeHUs.

MpumMeyaHne— 3HayeHNe HAYaNbLHOrO MNEPEXOOHOr0 HaMpPSHKEHUA Ha JNIMHUM COOTBETCTBYET MOMEHTY
noracaHvsi Ayru B paccMaTpvMBaemMoM Mosoce.

A.4.32 HanpsixeHue nepepd BkoveHnem U, : [leficTytollee 3HaYeHNe HaNpsXKeHWs, KOTOPOoe CyLLEeCTBYeT Mexay
BbIBOAAMM MOMOCca BbIKMOYaTeNsi HENMOCPEACTBEHHO Mnepen BO3HWKHOBEHWEM TOKa.

A.4.33 Bpems ayru tn: WHTepBan BpeMeHU MeXay MOMEHTOM MEPBOro BO3HUKHOBEHWS Oy U MOMEHTOM OKOHYa-
TEenbHOro ee noracaHusi BO Bcex nortocax.

A.4.34 nonHoe BpeMsA OTKNIOYeHUs: VIHTepBan BpeMeHN MexXay HayanoMm onepaLmn OTKMYEHNS U OKOHYaHNEM
noracaHusi 4yru BO BCex Nnostocax.

A.4.35 BpeMs BKNioYeHUA: VIHTepBan BpeEMEHN MeXAy MOMEHTOM MoAayn KOMaHAbl Ha BKIKOYEHUE BbIKIoYaTe-
NS, HaXo4sLWEerocs B OTKIFOYEHHOM MOJIOKEHUM, | MOMEHTOM Hayarna npoTeKaHUs ToKa B MepBOM Mostoce.

MpnmevyaHuns

1 Bpems BKIOYEHUS COOEPXKMT BPEMS OnepupoBaHus noboro BcnomoraTensHoro obopynoBaHus, Heobxoammo-
ro ons BKIOYEHUS BbIKMHOYATENS M ABMSAIOLEroCs HEOTHEMITEMON YaCTbiO BbIKMOYaTENS.

2 Bpems BKIIOYEHMS MOXET U3MEHSITECA B 3aBUCUMOCTM OT BPEMEHW AYIU NPU BKITHOYEHUN.

A.4.36 npeaBapuTenbHbIA NPo6Goi NpY BKIOYeHUN: BO3HMKHOBEHME Ayrv MeXay KOHTaKTaMu BelKMovaTens npu
UX CONMXEHUN B NpoLiecce onepaummn BKITHYEHUS.

A.4.37 BpemsA gyru Npu BKNoYeHUn: ViHTepBan BpeMeHy Mexay Hayanom NpoTekaHUs Toka B NepBOM Mosoce BO
BpeMmsi onepauuy BKIOYEHUS] 1 MOMEHTOM KacaHusi KOHTaKTOB BO BCEX MoJsiocax.

MpumeyvyaHne—DBpewms Ayrn npn BKNKYEeHn 3aBUCUT OT MTHOBEHHOIO 3Ha4Y€HUA NPUNOXEeHHOro HanpsaxeHua
BO BPEMS KOHKPETHOW onepawuu BKHOYEHUS U NO3TOMY MOXET CyLleCTBEHHO U3MEHATbLCA.

A.4.38 6ectokoBas naysa npu AlB f; : ViHTepean BpemMeHn Mexay OKOHYaTeslbHbIM rnoracaHuem Oyrm Bo BCex
nomnrocax npu onepauum OTKIIOYEHUSA U NEPBOro MOsBNeHUs Toka B NtoboM M3 MONOCOB Mpu nocneayloLen onepauumn
BKITIOYEHUS.

A.4.39 KpuTHMYECKUI TOK: 3HaYeHMe TOKa OTKIIOYEHUS MEHEee 3HaYeHWUs HOMWHAarNbHOrO TOKa OTKIOYEHUs, Npu
KOTOPOM Bpems Ayrv 3Ha4YUTENbHO BO3pacTaer.

A.4.40 nonyBonHa: Yactb KpuBOWM TOKa, OrpaHW4eHHas OBYMSi NOcneaoBaTeNbHbIMU NepeceyeHnsaIMn HyrneBomn
NUHNK.

MpwumedyaHwne— YctaHaBnuBaeTCcs pasnuune Mexay 60onbLIov 1 Manown NoryBOMHOW B 3aBUCMMOCTM OT
WHTEepBana BpeMeHM, KOTOpbIN MOXeT ObiTb Gonee nnu meHee nonynepuoga NepPeMEHHON COCTaBMSIOWENA TOKa.

A.4.41 noBTOpPHbLIN Npo6oNn: Bo306HOBNEHNE TOKa MeXAYy KOHTakTamu BbikMnodaTens B npouecce onepaumm oT-
KMOYEeHNss eMKOCTHOIO TOKa MOcCre TOro, Kak TOK OCTaBariCs paBHbIM HYMIO B TEYEHME NMPOMEXYTKa BPEMEHMW, PaBHOIO
unu GonbLuero 1/4 nepnopaa NPOMBILLIIEHHOW YacToThI.

A.4.42 noBTOpHOE 3axuraHue: Bo3oOHOBNEHME TOoKka Mexay KOHTaKTamu BbiKNiovaTens B npolecce onepauun
OTKIMIOYEHMSA EeMKOCTHOrO TOKa MM Toka peakTopa nocne Toro, Kak TOK OCTaBarncsi paBHbIM HyIO B TEYEHNE NpoMexXyTKa
BPEMEHU, MeHbLLEro 1/4 nepuoaa npOMbILLAEHHON YacTOThl.

A.4.43 HopMMpOBaHHOE AaBreHue 3anofHeHUs ra3oBoro BbikNtovartena: [laBneHune rasa B Meranackansx (ab-
COMNIOTHOE UNM M3bbITOYHOE), MPUBEAEHHOE K HOpMarbHbIM aTMocdepHbiM ycnosusam (Temnepatypa nntoc 20 °C, pas-
nexve 101,3 klMa), 4O KOTOPOro 3anonHAeTCAa BbiKNoYaTeNb NPU BBOAE B SKCMyaTaUuio.

A.4.44 paBneHne curHanusauuMm onsA ra3oBoro Bbiknto4varens: [JaBneHve rasa B Mmeranackansax (abcontoTHoe
unn n3bbITOYHOE), NPUBEAEHHOE K HOpManbHbIM aTMOCMhepHbIM ycroBusam (Temnepatypa nntoc 20 °C, paBneHue
101,3 klMa), npu KOTOPOM YCTPOWCTBO KOHTPOIS AaBMEeHNsi B BbiKMoyaTene nogaeT CUrHan CHWXeHUs OaBneHus rasa u
TpebyeTca nogkayka rasa B BO3SMOXHO KOPOTKUI CPOK.

A.4.45 paBneHue GNOKUPOBKU ra3oBOro BhiKn4aTensa: [laBneHve rasa B Meranackansx (abconoTHoe nnm ms-
ObITOYHOE), NpVBEAEHHOE K HOpMarnbHbIM aTMocdepHbIM ycrosuaM (TemnepaTypa nntoc 20 °C, aasnenve 101,3 kla,
npn KOTOPOM YCTPOWCTBO KOHTPONS AaBfeHuns B BbiknioyaTene GnokupyeT paboTy BbIKMOYaTens, Tak Kak npu gansHen-
LeM CHWKEeHUWN AaBreHns He obecneymBaeTCcss KOMMYTaUMOHHasA CrOCOBGHOCTb, aneKTpuyeckas NpoYHOCTb M3oNSALUn
UnNu gpyrve xapakTepucTuky BbIknovaTens).
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MpunoxeHue b
(cnpaBo4Hoe)

O603Ha4YeHUs1 U COKpaLLleHusA

B HacTosilem cTaHgapTe NpuUMeHeHb! cneyrolime 0603Ha4YeHUs 1 COKpaLLeHUs:

B1. O603HaveHusn

I, — 3sHadeHvie anepuoanNYecKon COCTaBIAOLWEN TOKa KOPOTKOTO 3aMblkaHUs;

T — Bpemsi OT MOMEHTa BO3HWKHOBEHMUS KOPOTKOIO 3aMblKaHUA 0O MOMEHTa pa3MblKaHUs LOyroracuTerbHbIX
KOHTaKTOB;

Uy, Ug, ty, b, ty, U', t, — NapameTpbl YCIIOBHOW rpaHUYHON JIMHWM NEPEXOAHOr0 BOCCTaHABMNMBAKOLLEroCs Hanpshke-
HUS;

S — ckopocTb MBH;

U,, — nostocHoe BO3Bpallaloleecs HamnpshkeHue;

f, t, Uy — NapamMeTpbl YCIOBHOM MPaHMYHOM NNHMM HaYanbHOM YacTy NepexoqHOro BOCCTaHaBIMBaOLErocs Ha-
NpsKeHus;

ty;— napametp MNBH co CTOPOHbI NMMHUKM MPU UCTILITAHWAX BbIKIIOYATESNA Ha OTKIIIOYEHWE HEYAaneHHOro KOPOTKO-
ro 3amblkaHus;

Q,, — pacxop rasa Ha yTe4ku B 30He HopmaribHbIX TemnepaTyp A ra3oBoro BbIKMovaTens;

Vg — pacxop Bozayxa Ha BbINOMHEHWe onepawum,

Ou,n — HenTpanbHas Touka Lenu NUTaHus B CXeMe UCNbITaHWI BbIKNoYaTensa Ha KOMMYTaUMUOHHYHO CMOCOBHOCTH;

O,, — HeWiTpanbHaa To4ka KOPOTKO3aMKHYTOW LN B CXeMe WCMbITaHUA BbIKIHOYATENsA Ha KOMMYTaLMOHHYHO
CNocobHOCTb;

Ay, Ay, ...y A, — BUIbl UCMBITAHUIA HA KOMMYTAaLIMOHHYIO CMIOCOBHOCTL B COOTBETCTBUM C Tabnuuen 18 HacTosALlero
cTaHgapTa;

U,,, — MexnosniocHoe BO3Bpallaloweecs HanpskeHue;

U, , — nosiocHoe HanpshkeHne nepes BKITIOYEHMEM;

sk m — MEXOIMIOCHOe HampsXeHne nepef BKMIOYeHNeM;
T10 — peXxvMm UCMbITaHWN Ha KOMMYTaLUMOHHYO CNOcoBHOCTL Mpu Toke, cocTaenstoLlem okono 0,1 10
T30 — pexum McnbiTaHWn Ha KOMMYTALMOHHYIO CMNOCOBHOCTL NpuU TOKe, cocTasnsoweM okono 0,3 Io’ How
T60 — pexvMm ncnbITaHWN Ha KOMMYTaLUMOHHYO CNOCOBHOCTL Mpu Toke, cocTasnstoLiem okono 0,6 on Hom
T100s — pexuM MCMbITaHWUiA Ha KOMMYTALIMOHHYIO COCOGHOCTL Npu Toke /) He cogepxallem anepuogunyec-
kon coctasnstowen (B < 20 %);

T100a — pexMM UCMbITaHWA Ha KOMMYTALMOHHYI CNOCOBHOCTL Npu Toke 1

, HOM?

HOM’

wom C @NEpUoAMHEcKoii cocTaBnsio-

wen B =B,;
Tcr1 — pexuM UCMbITaHW Ha KOMMYTaLUMOHHYH CMOCOBHOCTb NpU KpUTUYeckmx Tokax 0,8 Io’ wom Y1 0,45 Io’ Hom
Tcr2 — pexuM UcnbITaHW Ha KOMMYTaUMOHHYK CMOCOBHOCTb NpY KpUTUYeckmx Tokax 0,45 Io’ wom 1 0,2 Io’ Hom
Tcr3 — pexum ucnbITaHWn Ha KOMMYTaLUMOHHY CMOCOBHOCTL Mpu KpuTudecknx Tokax 0,2 on vom U 0,0510’ o

OP1 — pexum ncnbiTaHMin Ha KOMMYTAUMOHHYIO CMOCOBGHOCTb B YCNOBUSIX paccornacoBaHmsa ¢as npu Toke
0,075 1, ou

OP2 — pexum ncnblTaHMin Ha KOMMYTaLMOHHYIO CMOCOBHOCTE B YCMOBMSX paccornacosaHus das npu Toke
0’25 ]o, HOM;
T1ph — pexvm ncnblTaHU Ha KOMMYTaLMOHHYI0 CNOCOBHOCTL B YCNOBUSIX OOAHOGa3HOro KOPOTKOrO 3aMblKaHWS
npu ToKe I, o\

T2ph’ — pexvM ucnbiTaHNin Ha KOMMYTALUMOHHY CMOCOBHOCTE B YCMOBMAX ABOWHOIO KOPOTKOrO 3amblKaHWs Ha
semsito npu Toke 0,87 1, .\

T2ph" — pexum ncnbiTaHMn Ha KOMMYTALMOHHYIO CNOCOBHOCTL B YCNOBUSAX ABYX(A3HOro KOPOTKOro 3amblKaHUs;

L90 — pexum ucnbiTaHnin Ha KOMMYTaLMOHHY CMOCOBHOCTb B YCMOBUSIX HEYAANEHHOro KOPOTKOro 3aMblKaHUs
npwu Toke 0,9 Io’ Homs

L75 — pexvm ucnbiTaHMin Ha KOMMYTaLMOHHYK CMOCOBHOCTL B YCMOBUAX HEyAaneHHOro KOPOTKOro 3aMblKaHWs
npu Toke 0,75 IO’ o

L60 — pexum ucnbiTaHnn Ha KOMMYTaLMOHHY CMOCOBHOCTb B YCMOBUSIX HEYAANEeHHOro KOPOTKOro 3aMblKaHUs
npwu Toke 0,6 Io’ Homs

T100s(a), T100s(b) — pexumbl UCNBITAHWMI Ha KOMMYTaLMOHHYI0 CNOCOBHOCTL, 3ameHsowme pexum T100s;

Uy — MPUHYAUTENbHBIA MUK HAMPSXKEHWUSA UCTOYHMKA MUTAHWA OTHOCUTENBHO 3EMAM MPY UCTIbITAHUAX Ha OTKITHO-
YeHue LYHTMPYIOLLIEro peakTopa;

U;, — HavanbHOe HanpshKeHWe B MOMEHT cpesa TOoKa Mpu UCTIbITaHWUSAX Ha OTKITIOYEHMEe LYHTUMPYIOLLEro peakTopa;

up,,— NuK BOCCTaHaBnMBarLleroca HanpsaxeHna npu UCnbiTaHNAX Ha OTKIOYEHUE LYHTUPYIOLWEro peakropa,
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u,, — HanpspkeHve Ha BbIKIHYaTesie B MOMEHT MOBTOPHOTO 3axuUraHus unv npobos Npyu UCMBITaHUAX Ha OTKITHYe-
HWEe LUYHTMPYIOLLLEro peakTopa;

T, — TemnepaTypa OKpyatloLiero Bosayxa npy UCMbITaHUSAX Ha YCTOMYMBOCTL K KIIMMATUHECKUM BHELUHVIM BO3-
AencTByoWmMM hakTopam;

T, — HWKHee 3HaYeHne TemnepaTypbl BHELHEN Cpedbl Npu SKcnyaTauuy;

T, — BepxHee 3HayeHMe TeMnepaTypbl BHELIHEV CPeabl NPy SKCryartaumm.

B2 CokpaweHus

KPY — komnnekTHoe pacnpegenutensHoe YCTPONCTBO;

KPY3Q — repmeTnyHoe anerasoBoe KOMMMEKTHOe pacnpefenvrenbHoe YCTPONCTBO;

BO — umkn onepaumii BKNIOYEHNE — OTKITHOYEHME;

OB — uwmkn onepauuii OTKIMYEHNE — BKIOYEHNE;

OBO — uukn onepauuii OTKIIOYEHNE — BKITHOYEHUE — OTKITHOYEHUE;

3UIM — koMNneKT 3anacHbIX YacTen u NpuHaanNexHocTen;

OKP — onbITHO-KOHCTPYKTOpCKasi paboTa.
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Ten4.

MpunoxeHue B
(pekomeHayemoe)

I'Iepequb TeXHNYEeCKUX AaHHbIX, KOTOpPbIe clneayeT yKa3biBaTb B TEXHUYECKUX yCITOBUAX
Ha BblKn4aTtesnu, 3KkcnnyatTauyMoHHbIX U TEHAEPHbIX OKYyMeHTax

Knumatuyeckoe MCNOMHEHWe 1 KaTeropms pasMeLLeHus.
HwxkHee n BepxHee 3Ha4YeHVs TemnepaTypbl OKpYXatoLwero Bo3ayxa.
HomnHanbHOe HanpsxeHue.
Hanbonbliee paboyee HanpsikeHue.
HomMuHanbHbIN TOK.
HoMMHanbHbIA TOK OTKITHOYEHMS.
HopmMupoBaHHOE MpOLEHTHOEe COoAepXXaHUe anepuoanyYecKon COCTaBMSIOLLEN.
HopmupoBaHHbIe napamMeTpbl TOKa BKIOYEHUS:
- HanbonbLWKWiA MUK,
- HavanbHoe AEeNCTBYIOLLEE 3HAYEeHEe NepMoanYeCcKori COCTaBNSOLLEN.
HopmupoBaHHble napameTpbl CKBO3HOMO TOKa KOPOTKOrO 3aMblKaHUSA:
- HamboMbLUNIA MUK (TOK 3MEKTPOANHAMUYECKOW CTOWKOCTM),
- CpefHeKkBagpaTUYHOE 3HayYeHne ToKa 3a BpeMs ero npoTeKkaHus.
- Bpems npoTeKaHus Toka KOPOTKOro 3amblKaHUS.
YpoBeHb M3onauun.
McnbiTaTenbHble HaNpsXXeHus M3onauum.
[nvHa nyTn yTeykn BHELHEN n3onaumu.
HopmupoBaHHble xapaktepuctuku MNMBH.
HopmupoBaHHblE KOMMYTAUMOHHbIE LMKIbI.
HopmuposaHHas 6ecTtokoBas naysa npu AllB.
CobcTBEHHOE BpeMs OTKIMIOYEHUS.
MonHoe BpemMs OTKMHOYEHWS.
PasHOBpeMEHHOCTU 3aMblKaHUSt U pa3MblKaHUS KOHTaKTOB MOMIOCOB M Pa3pbIiBOB.
CobcTBEHHOE BpEMS BKIIOYEHUS.
HopMypoBaHHbLIM TOK OTKMIOYEHUS HEHArpYXXeHHOWN BO3AYLUHOW MMHWW.
HopmunpoBaHHbIN TOK OTKMIOYEHUS KOHAeHcaTopHow GaTtapew.
HopmrpoBaHHbIM TOK OTKMIOYEHNS LLYHTUMPYIOLWEro peakTopa.
HomuHanbHoe HanpsXeHne BKIYatoLLmMX, OTKIYaloLWmnX YCTPOMUCTB 1 BCMOMOraTenbHbIX Lenewn n poa Toka.
Tok noTpebneHns BKNIOYALLMX U OTKIHOYaIOLLMX YCTPONCTB.
HanpsxeHne, TOK unn MOLLHOCTb YCTPOWCTB NOAOrpeBa.
TemnepaTypa BKMOYEHNS YCTPOWUCTB NOAOrpeBsa.
XapakTepuctukm paboTbl MexaHU3MOB, KOTOpble TPeOYHOTCS ANs ero aKkcnnyaTtaumu.
Oaenenune (npmeegeHHoe k 20 °C) 3anonHeHMs AN ra3oBOro BbIKMYaTENS.
Haenenue (npusegeHHoe k 20 °C) cpabaTbiBaHWsa CUrHanNM3aLmMmn NOHWKEHNS AaBMNEeHWUS As ra3oBOro BbIKIHOYa-

Oaenenne (npueeaeHHoe k 20 °C) 6GnMokMpoBKM paboTbl ra30BOro BbIKMHOYATENSA NPU MOHWXKEHUN OABMEHUS.
CocrtaB rasoBoyi cMecu, NPUMEHSEMON B ra30BOM BbIKMOYaTerne.
HwxHWIN npegen AaBneHus, Npu KOTOPOM [OMNyCKaeTCcs NpOM3BOACTBO OTAENbHbIX Onepauuin Ans BO34YLUHOMo

BblKn4aTensd.
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HomMmuHanbHoe gaBneHve u guana3oH pabounx JaBneHUn Ons NHEBMATUYECKOro npmeoaa.
Pacxop rasa (Bo3gyxa) Ha yTeuku.

[laHHble 0 30He BbIxsiona.

Pecypc BbiknovaTens no kKOMMYTaLUOHHOW CTOMKOCTU A0 CPeAHEro pemMoHTa.

Knacc no mexaHW4yeckon CTOMKOCTW.

Cpok cnyx0bl 4O CpefHEero peMoHTa.

Cpok cnyx0bl 4O cnucaHus.

JonycTnmoe TsbkeHne NpoBOAOB.

Macca BbikntoyaTensi, NpuBoOAa, pacnpeaennuTensHOro wkadga, rasza, Macna v gp.
MabapuTHble pa3mepbl BbiKOYaTeNs.

[aHHble Ans npoekTMpoBaHus dyHOAaMeHTa.

MHdopmauma 0 BO3MOXHOCTU OUArHOCTUYECKOro KOHTPONSA cpeacTBaMy MOHUTOPUHIA.
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Mpunoxexue I'
(pekomeHayemoe)

CTpyKTypa yCnoBHOro o603Ha4yeHusi BbiKIouaTensi 1 npysoga
1 CTpykTypa ycnoBHOro 0603Ha4eHUs BbiKnovaTens

X—X X—X/X XX

Knumartuyeckoe MCMNOMHEHNe W Kateropus pasMeLleHns
no NOCT 15150

HoMuHanbHbBIM TOK BbIKAOYATENA B aMmnepax

HoMWHanbHbIA TOK OTKIIHOYEHUS! BbIKNOYATENS B KUIl0aM-
nepax

O603HavatoT pumckummn uudpamm (1, 11, 1%, 11l nam V),
cTeneHb 3arpsisHeHns maonsumm no FOCT 9920

HoMuHanbHOe HanpsXeHuWe BbIKNYaTens B KUMOBOMb-
Tax

BykBbl 1 undpsbl (0T ABYX 40 nATM), ob6o3HaYawWwme Bug
n3genus (B), Hanbonee cylecTBEHHbIE OTNMYUTESNbHbIE
npu3HaKk1 1 NpeanpusaTUe-u3roToBUTENb

Mpumep ycnoBHOoro o6o03HayvYeHUsa BTEXHANYECKMX JOKYMEHTAX U NPU 3aKa3e BbIKMYaTENs ra3oBoro
(anerasoBoro) TPexnontoCHOrO UCMOMHEHN Ha HOMUHanbHoe HanpsbkeHne 110 kB co cTeneHbio 3arpsisHeHUsT n3ons-
umm 11*, HoMMHaNbHbIM TOKOM OTKMNoYeHns 40 KA, HOMUHaNbHbIM TokoM 2500 A, KNMMMAaTUYECcKoro UcrnonHeHus Y, karte-
ropum pasmelueHusa 1:

BI'T-11011*-40/2500Y'1

MpnmevaHune — EyKBbI obo3HavatT cepuio; 6yKBbI N 3Ha4YeHne HOMUHalNbHOINo HanpsXXeHnda — TuM;
0603Ha4YeHne B LENIOM — TUMOUCMOSTHEHNE BbIKIHOYaTENS.

I2 CTpyKTypa ycnoBHOro o60o3Ha4yeHus npusoga
(KOHCTPYKTMBHO CaMOCTOSATENbHOr0, OTAENbHO MOCTaBNAEMOro):
X—XX XX

Knumatnyeckoe UCMoONHeHWe W Kateropus pasMelleHnss Mo
FOCT 15150

YcnoBHoe 0603HaveHne KOHCTPYKTUBHOIO UCMOJTHEHUA UIMN KOH-
CTPYKTMBHOIO BapunaHTta

BykBbl 1 Lndpbl (OT ABYX A0 YeTbipex), 06o3HavatoLwe Bug usae-
nus (M), Hanbonee CyLWEeCTBEHHbIE OTNNYMTESIbHBIE NPU3HAKU U
npeanpuaTUe-M3roToBUTENb

Mpumep ycnoBHOro o603HayeHMNSs BTEXHAYECKUX OKYMEHTAX U NPY 3akase NpnBoaa NpYy>XUHHOro
0N KOFMIOHKOBOTO BhIKoYaTens ¢ paboton BkntodeHms 1800 [k, knumaTtudeckoro ucnonHeHus YXJ1, kateropun pasme-
weHuns 1:

[TrpK-1800YX/T1
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Tabnwunuya 0.1 — HopmuposaHHble xapaktepuctukm NBH ana reHepaTopHbIX BblknoYaTenen

Mpunoxexnne O
(pekomeHayemoe)

HopmupoBaHHble xapakTepuctuku NMBH AnsA reHepaTopHbIX BbIKMo4YaTenemn

Unom! Ui L o ug, ts ty S=u,lt,
kB KA KB MKC MKC kB/mke
6/7,2 80 13,3 3,8 1 3,5
10/12 50 22,0 6,2 1 3,5
10/12 63 22,0 55 1 4,0
15/17,5 100 32,2 7,2 1 4,5
20/24 100 44,2 9,9 1 4,5
20/24 125 44,2 8,8 1 5,0
20/24 160 44,2 8,8 1 5,0
24/26,5 160 48,8 8,9 1 5,5
24/26,5 200 48,8 8,9 1 5,5

S — ckopocTb MBH.
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MpunoxeHue E
(o6s13aTenbHoOE)

MeToauka onpepeneHnsa KOS(*)CbVILIVIeHTa MOLLHOCTM UCNbITaTeNbHOM Lenu

KoacbdumumeHT MOLLHOCTM (COS @) B kaxaon dase ucnbitTaTenbHON Lenn MoXeT BbiTb C 4OCTaTOYHOW TOYHOCTbLIO
onpefeneH OHUM U3 yKasaHHbIX HUXe CrocoboB.

E.1 OnpepeneHune No NOCTOSAHHBLIM LienNu

KoadhdnumMeHT MOLLHOCTM OMpPeAenstoT Kak OTHOLLUEHWE akTMBHOIO COMPOTUMBIIEHWS R K NOMHOMY COMpOTMBIIEe-
HWIO Z UCMbITaTENbHOW Lenn Npu KOPOTKOM 3aMbIKaHUW.

3HayeHne R nM3mepsIoT Npu NOCTOAHHOM Toke. Ecnu uenb BKModaeT TpaHcgopmMaTtop, To ConpoTuBneHus R,
NepBUYHON Lenu n R, BTOPMYHOW Lieny M3MepAIoT OTAENbHO M 3Ha4YeHne R paccunTbiBaOT no dopmyne

R=R,+R, K2, (E1)

rae K — koacbduumeHT TpaHchopmaumm TpaHcopmaropa.
MonHoe conpoTuenexve Z, pasHoe E / I, ., onpeaensioT no ocuumnriorpamme, Kak nokasaHo Ha pucyHke E.1.
E.2 OnpeageneHue no 3atyxaHuio anepuoanveckomn coctaBnsoLlen
[ns atoro metoda CHMMAIOT OCLMNNOrpamMmy TOKa KOPOTKOro 3aMblkaHWS C anepuoamMyeckon COCTaBrstowwen 1
NpUMeHsIoT dopmyny

iy=i, , e RIL (E.2)

rae ia — 3Ha4eHue anepuoanyeckon cocTaBnstoLen B Bbl6paHHbII7I MOMEHT BpeMEHMU;

i, 4 — HavarnbHOe 3Ha4eHne anepuoANYECKON COCTaBMAOLEN;

L — vHAYKTUBHOCTb UCNbITAaTENBHOW Lenu;

t — Bpems, OTCYMTaHHOE OT Havana KOpOTKOro 3aMblKaHus;

€ — OCHOBaHuWe HaTyparbHbIX florapugmos.

M3 ykasaHHON hopmMynbl onpegenstoT 3HadeHne R/ L cneaywowmm obpasom:

a) U3MEpSIIoT 3HaYeHUa j, , B MOMEHT Hayana KOpOTKOrO 3aMblKaHUA U i, — B MOMEHT BPEMEHMU t,, BbIGpaHHbIN
[0 MOMEHTa pacxXoXOEHWUs! KOHTAKTOB;

6) onpeaensioT 3HaveHne e R/l nytem penenus iy Ha i,

B) U3 MaTemaTu4ecKkon Tabnuubl 3Ha4YeHUn e~X onpenensioT 3Ha4YeHne X, COOTBETCTBYHLLEee YacTHOMY OT aene-
HUA iy Ha i,

r) 3HaveHue x, onpeaensioliee cobon Rt,/L nenat Ha t, (B ceKyHaax) U BblMMCNAIOT 3HadveHne R/ L.

Yron ¢ onpenensitoT U3 BblpaxeHus ¢ = arctg 3 14 L / R, nocne 4ero HaxoasiT cos @.

OTOT METOA, HEe MPUMEHSIOT, €CNM TOKM M3MEPSIOT C NMOMOLLbI0 TpaHcdopmaTopa Toka.

E.3 OnpepeneHune npy noMoLuu BCoMoraTesibHOro reHepatopa (nunot-reHeparopa)

Ecnun umeeTtcs BcnomoraTtenbHbI reHepaTop, YCTAHOBMEHHbIN Ha OQHOM Bany C UCMblTaTenbHbIM reHepaTopoM,
HanpsXXeHne 3TOro reHepartopa, 3anMcaHHOe Ha ocuunnorpaMme, CpaBHUBAIOT No dase cHavyana c HanpsXxeHuew,
3aTeM — C TOKOM UCMbITaTeNbHOro reHeparopa.

PasHocTb mexay hasHbIMK yrnamu HanpsXKeHW BCNOMOraTenbHOro U rMaBHOro reHepaTopoB C O4HOW CTOPOHbI U
mMexay asHbIMM yrnaMu HanpsXeHWst BCMoMoraTerlbHOro reHepaTopa M Toka UcnbITaTeNnbHOro reHepaTopa ¢ Apyrow
CTOPOHbI onpeaensieT gasHbi Yyron MeXay HanpsXeHWemM U TOKOM UCMbITaTeNbHOro reHeparopa, no KOTOpoMy MOXET
ObITb HanaeH KO3OUUNEHT MOLLHOCTH.
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MonHoe conpoTtueneHne KoHTypa Z = Ion D°C G
roe E — 3[C cxeMbl B MOMEHT pa3MblKaHWsi KOHTAKTOB;
I, , — TOK OTKIIoueHNs;

I — Havyano KopoTKoro 3amblkaHus;
II — MOMEHT pa3smbikaHUsI KOHTaKTOB;
III — MOMEHT oTKMYeHUs TokKa;

A — anuHa oTpeska napannenbHOro OCU opAvHaT, orpaHnyeHHoro ormbatowmmmn SAC 1 npoBeaeHHOro

CTBYIOLLEM MOMEHTY Havana BO3HUKHOBEHWUs Toka K3;

B — anvHa oTpeska mapannensHOro ocu opauHart, orpaHudeHHoro ormbatowmmn 3C 1 npoBeaeHHOro

CTByHOLWEM MOMEHTY pa3MblKaHUA KOHTAKTOB;

C — pnvHa OTpe3Ka napansiefnibHoro ocn opguHat, orpaHUnYeHHOro ormbaroLwummn Toka u npoBeneHHOro

CTBYIOLLEM MOMEHTY Havana BO3HUKHOBEHUs Toka K3;

D — pnuHa OTpe3Ka napansiefnibHoro ocn opguHat, orpaHUnYeHHOro ormbaroLwummn Toka u nposeneHHOro

CTByHOLWEM MOMEHTY pa3MblKaHUA KOHTAKTOB,

80

F — oTtpe3ok, cooTBeTCcTBYIOWMIA nonynepuoay 34C B 3agaHHOM Maclutabe;

~

B MeCTe, COOTBEeT-

B MecCTe, COOTBET-

B MecCTe, COOTBET-

B MecCTe, COOTBET-

G — OTpPE30K, COOTBeTCTByIOU.WIVI AOnvHe nonynepuoga TOKa, B KOTOPOM MPOU3OLLNO pa3MblkaHMe KOHTaKToB

Pl/lcyHOK E1— OnpeneneHMe NOJSTHOMO CONPOTUBIEHUSI CXEMbI UCMNbITAHWUN
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MpunoxeHue XK
(o6s13aTenbHOE)

MeTop, onpepneneHnuAa nukKa cob6cTBeHHoro MNMBH ¢ y4eTOM BJIIUAHUA NMUKA ralieHuns

Mpun ncnonb3oBaHuK ykaszaHHoro B 9.6.5.9, nepeuuncnenune a), metoaa onpegeneHns Gopmbl KPUBON COOCTBEHHO-
ro MNMBH ucnbiTaTensHOM Lenn HEOOXOAMMO yUMTbIBaTh BIIMAHME NUKA ralleHusl Ha 3HayYeHMe Nuka BOCCTaHaBMMBaloLLe-
rocsl HanpsKeHus1 1 COOTBETCTBEHHO 0OpaboTaTh pesynbraThl U3MEPEHUs Ha ocumnnorpade Ans nonyyYeHus 3Ha4YeHUs
U MOAJIEXAaLLEero CornoCTaBEHNIO C HOPMUPOBAHHLIM 3HaYeHnem U..

Ecnu 3HaveHne nuka raweHns He npesbiwaet 10 % M3MepeHHOro Ha ocuunnorpaMme nvka BOCCTaHaBMnMBatoLLe-
rocsl HanpsbkeHust, To ansa ogHovactotHoro MNBH, a Takke ans mHoroyactoTHoro MNMBH, ecnu B Hem npeobnagaeT cocTas-
nAWas OCHOBHOW YacTOTbl, MOXET NPUMEHATLCA criedytowmin cnocob onpeaenenus U, .. .

Ha ocunnnorpamme (cMm. pucyHok >K.1) nsmepstot otpeskn A, B u C n ¢ ydetom macwraba m,, paccHntbiBaioT
U no gopmyne

Makc

Makc’

Uyie = ABm, 1 (B+ C). 0K.1)

Makc

Ecnun npu pacwmndpoBke ocuunnorpaMMbl BO3HUKAKT TPYAHOCTU C onpefderneHnemM BenuuuHbl oTpeska B, To go-
nyckaeTcsi NPUMeHsITb  (hopMyny

=(A-K,C)my, (K.2)

UMaKC

roe K, — 3HadveHve koaddumumeHTa no 6.6.3.1.
a

A HanpsixeHune

uy, 1, — HanpsbxeHne n Tok B onbiTe; u, I — cobeTeerHoe MNMBH n oxmpaemblit TOK; U, — BO3BPALLAOLLEECH HanpsiKeHne

Pl/lcyHOK K1 — Ocuwnnorpamma Aana onpeaeneHna nmka BoCCTaHaBIMBAKOLWEroca HanpsaXeHuqa
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Mpumepbl cxem cbopmmposaHusa MNMBH, onpegensieMoro YyeTblpbMs NapameTpamu, B cootBeTcTBun ¢ 9.6.5.1 npu-
BefeHbl Ha pucyHkax N.1 n N.2. Npumepbl cxem dopmunpoBaHusa MNBH, onpegensemoro 4eTbipbMA napameTpamu, ons

MpunoxeHue U
(pekomeHayemoe)

Mpumepbl cxem chopmupoBaHus kpusbix NBH

cny4vaes, npegycMmoTpeHHbiX 9.6.5.4, npuBeaeHbl Ha pucyHkax N.3 n N.4.

Ha pucyHkax N.1 — WN.4 WwTpnx-nyHKTUPHBIMA NIUHUAMKU 00003Ha4YeHbl cxeMbl hopmupoBaHust MNBH.

O6o3HayeHnsa Ha pucyHkax N.1 — N.4:
LO — WMHAYKTUBHOCTb KOPOTKOro 3amMblKaHUA CXeMbl MCﬂbITaHMVI;

VB — ncnbiTyembli BbIKMoYaTenb;

L, L,, R, Ry, C, C; — peaKTopsbl, Pe3NCTOpPbI 1 KOHAEHCaTOpbI (COOTBETCTBEHHO) CxeM chopmmposaHus MNBH.

B tabnuuax .1 — V.2 npusegeHbl opmynbl Ansa Boibopa 3Ha4eHWn anemMeHToB cxem copmuposaHusa NBH.
Kaxgas cxema faeT onpeaerieHHoe 3HadeHue 3anasabiBaHus t,, KOTOPOe OrnpenenseTcs, B OCHOBHOM, BbIGOPOM 3Ha-
YeHUs CONPOTUBIIEHNA R,. 3HaYeHNe t; MOXeT yBenniMBaTbCA 3a CHET EMKOCTU, NapasinesibHOM UCMbITYEMOMY BbIKITHO-
YaTento (Cymma cobCTBEHHON EMKOCTU UCTbITaTENbHOW YCTAHOBKU U AONOMHUTENBHBIX KOHAEeHcaTopoB). EMKoCTb, obec-
neuvsatolwasn Tpebyemoe 3HaueHue t, , MOXeT OKa3blBaTb BNUAHUE W HA ApYrvie xapakTepucTuku kpuson MBH. B atom
cryyae 3HaveHus aneMeHToB cxem dopmupoBaHua MNMBH gomkHbl BbiTb OTKOPPEKTUPOBAHbI MPU OKOHYATENbHON Ha-

nagke cxembl UCMbITAHUN.

Mpu npymeHeHun dopMyrn, NpuBeAeHHbIX B Tabnuuax .1 — W.2, ncnonb3aytoTcs cnegyolne eanHuLLbl: Hanpshxe-
HUEe — B KMMOBOMbLTax, TOK — B Kuroamnepax, MHOYKTMBHOCTb — B MUMIMUIEHPU, EMKOCTb — B MUKpOdapagax, akTuBHOE

ConpoTMBNeHne — B omax, ckopocTb NBH (S) — B kunoBonsTax B MUKPOCEKYHAY.
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Tabnunua U2

Tok oTknto- Homep PacyeTHble dopmynbl Ans napameTpos
YeHust
Ty, v % pucynia L, MrH R, Om C, MK
60 Ug, 1 0,6
L -6 ~Bn ‘0, HOM ¥
(Ky=1,5) n.3 — 2250 06 16510 —————
(t _ 0) 0, HOM S
y=
60 Ugn 1 0,6
. Ugn 2050 S 288 . 108 B0 -0 Hom ©
(’%\ ‘_10')5) 4 2617 06 To, uom 06 s2
4=
100 S Ugn 1
2250 . —6 BN~ 0, HOM
(/E? = 10;1,) n.3 _ To, wom 315-10 — 2
d =
100
S
(K, =1,4) .4 500 Ugn 2250 T 360 - 108 Ugn Lo, tom
A O, HOM 2
(td = 0) 0, HOM S

lpumep — Pac4yem anemeHmoe cxemb! ¢popmupoeaHusi [IBH, npueedeHHol Ha pucyHke WU.2, npu ucnsima-
HUSIX 8bIKJII0OYamesisi C HOMUHaslbHbIM HanpspkeHuem 220 KB Ha omkiloYeHUe HOMUHa lbHO20 MOoKa OMKJTI0OYeHUsT
40 KA.

OnpedeneHue eo3epawarouje2ocs HanpshkeHusi U, u uHAYKmueHOCMu KOPOMKo20 3aMblKaHusi L .

Un.p 252
U, = 5 K, .= \/5 - 1,3=189,1 kB,
Uen 189,1

-103=m' 10° =15,1 MlH,

20e o, — Kpyzoeasi NpoMbiWIIeHHass Yacmoma.
B coomeemcmeuu c gpopmynamu, npueedeHHbIMU 8 mabnuye U.1 (HuXHss1 cmpoka), onpedesisieM 3/1eMeH-
mbI cxeMbl hpopmupoeaHusi lBH, nokaszaHHOU Ha pucyHke U.2:

Uen 189,1
om = 0,96 40,0 =4,53 M[H;

L=096 T

0, H

R = 2250 S '2250£'112500 ;
= Io, HoM 40,0 ~ 4 M;

Uan Io, vom 189,1 - 40,0
C=116- 106~ g2 =116 10° 32 = 0,219 Mk®;
Usn 189,1
Ly=220 7, - =220 4o =10,40 MIH;
S 2,0
R,=1340 Iy vom = 1340 200 - 67,0 Om;
Usn Lo, wom 189,1- 40,0
C;=540-10° " g2 =540- 10° —, 7 =1,021 mk®.
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Tpebyemoe 3HayeHue t,— 2 Mkc. B coomeemcmeuu ¢ ebipaxeHuem (13) onpedensiom cyMMapHyio eM-
kocmb C, komopyro He06xo00uMO NMOOKAYUMbL napasnesribHO KOHmakmam UB:

d10 2-100 - 40

C=445. 10 =445. 106 ————

U1 200

B eepxHeli Yacmu pucyHka WU.5 npueedeHa pacyemHasi kpueasi [IBH. B HuxHel 4acmu pucyHka 1.5 —

ee HayanbHasi Hacmb. Pa3meweHue napasisieZl.HO KOHMakKmamM UCIbImyeMo20 8biK/lloyamersiss onosiHumesb-

Hol emkocmu 0,0178 Mk® nompe6oeasnio Koppekmupoeku 3HaveHull anemeHmoe: C, C, u R,. B pesynbmame

C=0,205 Mk®, C, = 1,10 Mk®, R, = 60 OM. OcmarsbHble anemMeHmbl ocmanuck 6e3 usmeHeHull. [lapamempsi kpueoli
NBH coomeemcmeyrom mpeboeaHusiM Hacmosiuwje2o cmaHdapma.

=0,0178 mk®.

HanpsixeHue, kB
400

320
/

240 ///
160 /

i

0 60 120 180 240 300 360 420 480 540 600
Bpewms t, mkc

a)
HanpsixeHuve, kB
150

120 /)
y/

90 7

60 /

30 /
/4

0 6 12 18 24 30 36 42 48 54 60
Bpewms t, mkc
6)

PucyHok 1.5
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Bubnuorpacusa

[11 B 10-115—96 MpaBuna yctponcTea n 6e3onacHON akcnnyaTauumn cocynos, paboTalLlmx noa AaBneHvem (yT-
BepXXaeHbl noctaHoBneHuem locroptexHagsopa Poccun ot 18.04.95 Ne 20)
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