rOCT P 52726-2007

Npynna E72

HALMIOHAINbHBLIM CTAHOAPT POCCUNCKOW ®EOEPALIN

PASBEOWHUTENWM N 3ASEMIIUTENIM  TEPEMEHHOIO  TOKA HA
HAMPAXEHUE
CBbIWE 1 kB N MNMPNBOAbI K HAM

O6wpe TexHM4eckme ycnoeus

Alternating current disconnectors and earthing switches for voltage above 1 kV
and operating mechanisms for them. General specifications

OKC 29.120.40
OKT134 1400

[ata BBegexuns 2008-01-01*

* [Ina pasbeguHUTEenen 1 3asemnutenen
nepeMeHHOro Toka Ha HanpsbxkeHue cBbiwe 1 kB,
pa3paboTaHHbix o 01.01.2008,

pencteyet [OCT 689-90.

Mpeoncnosue

Llenn v npuHuunel ctaHgapTusauun B Poccuinckon defepaummn ycTaHOBIIEHbI
denepanbHbiM_3akoHoM OT 27 gekabpa 2002 r. N 184-9d3 "O TexHWYeckom
perynMposanunn”, a npaeuna NPUMeHeHNs1 HauMoHarnbHbIX CTaHAapToB Poccuinckon
depepaumm -[OCT P 1.0-2004 "Crtanpaptusauma B Poccurckon depepaunn.
OcHoBHble nonoxeHns"

CBegeHuna o ctaHpgapTe

1 PASPABOTAH 3aKpbITbIM aKLMOHEPHLIM oOLecTBOM "3aBop
anekTpoTexHnyeckoro obopynosaHus" r.Benvkue Jlykm

2 BHECEH TexHmyeckmm KkoMMTETOM MO cTaHgaptusauum TK 37
"OnekTpoobopynoBaHue Ana nepedayun, npeobpasoBaHMA M nepepacnpeaeneHus
3ANeKTpoaHeprun”

3 YTBEPXOEH W BBEOEH B JOEWCTBWE Mpukaszom PenepanbHoro
areHTCcTBa Mo TEeXHUYECKOMY perynmpoBaHmio 1 metporormn ot 8 mwoHa 2007 r. N
129-cT

4 Hactoawumin ctaHgapT paspabotaH C Yy4eTOM OCHOBHbIX HOPMATMBHbIX
NONOXeHUn MexxayHapoaHoro ctaHgapta MOK 62271-102-2001 "BbICOKOBOMbTHbIE
pacnpegenuTenbHble YCTpoMCTBaA M annapatypa ynpaereHus. Yactb 102.
BbICOKOBOSbTHbIE  pasbeguHUTENM  MEPEMEHHOro TOoKa W 3asemrsolme
pasbeguHuterm”" (IEC 62271-102:2001 "High-voltage schwitchgear and controlgear
- Part 102: High-voltage alternating current disconnectors and earthing switches" ¢
namerHeHmsamm 1:2002, 2:2003, NEQ)
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5 BBEJEH BINEPBbIE

UHpopmayus 06 usMeHeHUsIX K Hacmosiwemy cmaHdapmy rybrnukyemcsi 8
exe200H0  usdasaeMoM  UHGOpMaUUOHHOM  ykazamersne  "HayuoHarbHbie
cmaHdapmel”, @ meKkCmbl USMEHEeHUU U MornpagoK - 8 eXeMecs4yHo u3zdasaembix
UHGbopMayUOHHBIX yKazamensx "HayuonarnbHble cmaHOapmel”. B cnyyae
rnepecmompa (3ameHbl) unu OMMEHbI Hacmosiuwezao cmaHdapma
coomeemcmeyruee ygedomrneHue bydem onybnuKogaHO 8 eXeMecs4YHO
uzdagaemMoM UHGboOpMayUOHHOM yKazamerne "HauyuoHarnbHble cmaHOapmabl”.
Coomeemcmeyrwas UHopmayusi, yeedoMrieHUe U MeKCcmbl pasMeu,aromcs
makxe 8 UHhopMayUoHHOU cucmeme obuje2o nosnb3oe8aHusi - Ha ohuyuaribHOM
caime @elepanibHO20 azeHmcecmea 0 MeXHUYECKOMy peayriupogaHuo U
Memporsoauu 8 cemu MlHmepHem

BHECEHA nonpaska, onybnmkoaHHas B MYC N 6, 2008 roa

MNMonpaBka BHeceHa usrotoButenem 6asbl faHHbIX

1 ObnacTb NpMMeHeHns

HacTtoswmn ctaHgapT pacnpoCTpaHSAEeTCsl Ha pasbenauHUTENN U 3a3eMiMTenu
nepemMeHHOro Toka Ha HanpsikeHue cBbilwe 1 KB npombiwneHHon YactoThl 50 My, a
Takxe Ha NpMBOAbI K HAM.

TpeboBaHMs  HACTOSILLEr0O  CTaHdapTa He  pacrpoCTpaHAlTCs  Ha
pasbequHUTENN N 3a3eMITUTENN:

- cneumanbHbIX UCMOSHEHUIA (Hanpumep, pasbeaUHUTENN C OrPaHUYUTENSMU
rnepeHanpsikeHnsl, a TakXe LUTencenbHble, CO BCTPOEHHLIMU MPEAOXPaHUTENSIMMU,
A5 KOMMNMEKTHbIX pacnpegenrenbHbiX YCTPOMUCTB C 3riera3oBom usonsaumnen)”;

- Ang paboTbl B NOXapo-, B3pbIBOOMACHbIX MOMELLEHNSX (HanpuMep B ra3oBbiX
Laxrax)®;

- ANs1 HYaCTbIX KOMMYTaLMOHHbIX Onepauuin®;

- ona paboTbl Npu CUMbHOW TpsiCKe, BUBpaumax wunu ygapax (Hanpumep, Ha
aKcKkaBaTopax, Aparax)*.

* [ononHuTenbHble TpeboBaHMsS Ha cneuuvarnbHble TUnbl U3AEenuiA AOMKHbI
ObITb YCTAHOBIEHbI B TEXHUYECKUX JOKYMEHTaX.

2 HopmaTtuBHbIe CCbIJIKU



B HacTosLwweM cTaHgapTe MCNOMb30BaHbl HOPMATUBHbIE CChISIKU Ha cregytoume
CTaHOapThl:

OCT 9.005-72 EanHaga cuctema 3almThl OT KOPPOo3un U cTapenust. Metannbi,
CMnaBbl, MeTalM4eckne U HemMeTamnM4yeckne HeopraHnYyeckue MoKpbITUL.
JonycTumble N HEOOMYCTUMbIE KOHTaKTbl C MeTaiamMu U HeMeTaniamm

OCT 9.303-84 EamHasa cucTemMa 3allmTbl OT KOPPO3UKN U cTapeHust. [okpbiTus
MeTaMYecKMe 1 _HemeTarmmdeckme HeopraHumyeckme. Obume TpeboBaHUA K
BblGOpY

OCT 12.2.007.0-75 Cuctema ctaHoaptoB ©OesonacHocTu Tpyaa. Wspenus
anekTpoTexHunyeckme. Obuime TpeboBaHna 6Ge3onacHoCTH

[OCT 12.2.007.3-75 CwucTtema __cTaHgapToB _ 6e3onacHOCTVM  Tpyaa.
ONEeKTPOTEXHUYECKNE YCTPOWCTBA Ha HanpsbkeHne ciblle 1000 B. TpeboaHus
©esonacHoCcTHU

[OCT 403-73 AnnapaTbl anekTpudeckme Ha Hanpsbkenve no 1000 B.
JonycTumble TeMnepaTtypbl Harpesa YacTen annaparoB

[OCT 1516.2-97 3nekTpoobopyaoBaHNE N 3MNEKTPOYCTAHOBKM NEPEMEHHOr0
Toka Ha HanpshkeHne 3 kKB n Bbile. OOLmMe METOAbl UCMbITAHUA 3MEKTPUYECKON
NPOYHOCTU U30NALIUN

OCT 1516.3-96 3nekTpoobopyaoBaHMe NePEMEHHOI0 TOKa Ha HanNpsKeHUs oT
1 00 750 kB. TpeboBaHus K 9N1EKTPUYECKON NPOYHOCTU U3OMALIUK

[OCT 8024-90 AnnapaTbl X 3MNEKTPOTEXHUYECKME YCTPOMCTBA NEPEMEHHOIO
ToKa Ha HanpsbkeHve cBbilie 1000 B. Hopma HarpeBa npu npoaorpKUTENbHOM
pexume padoTbl U METOAbI UCTbITAHUN

[OCT 9920-89 (M3K 815-86. MOK 694-80) SnekTpoyCTaHOBKM MEPEMEHHOrO
TOKa Ha HanpseHusa oT 3 Ao 750 kB. [1nrMHa NyTn yTeYKN BHELUHEN U30NAL UK

[OCT 10434-82 CoeauHeHuss KOHTaKTHble anekTpudeckue. Knaccudmkarms.
O0LIme TexHn4eckue TpedoBaHus

FOCT 14192-96 MapkupoBKa rpy3os

[OCT 14254-96 (MOK 529-89) CreneHu 3aumTbl, obecnevynmBaembie
o6ono4ykamu (Koa IP)

OCT 15150-69 MaumHbl, Npubopbl 1 ApYIMe TEXHUYECKME U3OeNus.
VcnonHeHus Ong  pasfnyHbiX KIMMaTUMECKUX panoHOB. Kareropuu, ycrioBus
aKkcnnyaTauumn,  XpaHeHUs W TPaHCOOPTUPOBAHWSA B 4acTu _ BO3OENCTBUS
KnMMaTudeckumx hakTOpoB BHELLIHEWN cpebl

[OCT 15151-69 MalmHbl, npubopbl U _ApYIMe TEXHUYECKue usaenus ans
PaMOHOB C TPOMNNYECKMUM KnnmaTom. ObLme TeXHUIECKUE YCIoBuUS

OCT 15543.1-89 N3penusa anekTpoTexHndeckune. O6Lme TpeboBaHUsa B YacTu
CTOVKOCTU K KIMMaTU4YECKMM BHELLHMM BO3JENCTBYIOLLIMM hakTopam

[OCT 15963-79 N3nenus snekTpoTeEXHUYEecKme AN paroHOB C TPOMNUYECKUM
knnmaToM. OBLLIme TexHUYeckme TpeboBaHUA U METOAbl UCTbITaHUN

OCT 16962.1-89 (M3K 68-2-1-74) WN3nenus anekTpoTtexHudeckme. Metoabi
UCMbITAHUA Ha YCTOMMMBOCTb K KIMMATUYECKUM BHELUHMM BO34ENCTBYHOLLMM
dakTopam

[OCT 16962.2-90 WNagenvsa snekTporexHudeckue. MeToabl UCMbITAHUW Ha
CTOVKOCTb K MEXaHUYECKMM BHELLIHUM BO3ENCTBYIOLLIMM ddakTopam

[OCT 17412-72 W3penus SnNekTPOTEXHUMECKME AMs PaviOHOB C XOMOAHbIM
KnMMaToMm. TexHudeckmne TpedboBaHns, NpUemMKka M MeToabl UCTbITaHUN

FOCT 17516.1-90 UN3penusa anekTpoTexHudeckune. O6ume TpeboBaHus B YacTu
CTOWKOCTU K MEXaHUYECKUM BHELLIHUM BO3AENCTBYIOLLMM ddakTopam

FOCT 18620-86 N3penusa anekTpoTexHndeckue. MapkupoBka

[OCT 19132-86 3axuMbl _HabopHble KOHTaKTHble. OOLmMe TexHudeckue
ycrnosus

[OCT  20419-83 MaTtepuansbl KepaMmn4eckme  9NeKTPOTEeXHUYECKME.
Knaccudmkalumsa n TexHmdeckmne TpeboBaHmns

OCT 21130-75 W3pgenusa 3nekTpoTexHuyeckue. 3axuMbl 3a3eMrsiolme U
3HaKkK 3a3emneHuns. KOHCTPYKLIMS 1 pasmepsbl

[OCT 21242-75 BblBOAbl _KOHTAKTHbIE 3NIEKTPOTEXHUYECKUX YCTPOWCTB
NJockue v Wirbipesble. OCHOBHbIE pasMepbl

[OCT 23216-78 N3nenuvs 3JIEKTPOTEXHUYECKME. XpaHeHwve,
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TPaHCNOPTUPOBAHME, BPEMEHHAA MPOTMBOKOPPO3MOHHAA  3allmMTa, YNakoBKa.
O06Lme TpeboBaHUsa U MeToAbl UCMbITAHUN

[OCT 24753-81 BblBOObl KOHTAKTHbIE 3MNEKTPOTEXHUYECKUX YCTPOWCTB.
Ob6ume TexHnyeckre TpeboBaHUs

[OCT  25874-83 AnnapaTtypa  paavoOdMeKTPOHHasd,  3NIEeKTpOHHas U
3MEeKTPOTEXHUYECKAd. Y CNOBHbIE OYHKLIMOHANMbHbLIE 0603HaYEeHUS

Mpumeyanne - lNpu MONMb3OBaHWM HACTOSLMM CTaHOAPTOM LienecoobpasHo
NnpoBepUTb OEWUCTBUE CCLINIOYHBLIX CTaHA4apToB B WHAOPMALMOHHOM CUCTEME
o0Llero nomnb3oBaHMs - Ha odwmuuansHoM canTe denepanbHOro areHTcTBa Mo
TEXHUYECKOMY PErynMpoBaHMIO U MEeTposiorn B cetn HTepHET unm no exerogHo
n3gasaeMoMy MHGOPMAaUMOHHOMY yKasaTteno "HauuoHarnbHble cTangapTbl”,
KOTOpbIA OMyOnMMKOBaH MO COCTOsSIHUMIO Ha 1 dHBaps TeKywero roga, M no
COOTBETCTBYIOLLMM E€XEMECSMHO U34aBaeMbiM MHGOPMALVOHHLIM yKa3aTernsam,
onybrnmkoBaHHbIM B Tekywem rogy. Ecrnm  ccCbinodHbln  CcTaHaapT 3aMeHeH
(u3meHeH), TO Mpu  NOMb30BaHWM  HACTOALWMM  CTaHZapToM  crepyet
PYKOBOACTBOBATLCA 3aMEHSIIOLLMM (M3MEHEHHbIM) CTaH4apToOM. ECnn CcChINoYHbI
CTaHOapT OTMeHeH 6e3 3aMeHbl, TO MOMOXEeHNe, B KOTOPOM AaHa CCbifika Ha Hero,
NMPUMEHSIETCS B YacTW, HE 3aTparvMBatoLLEN 3TY CChISKY.

3 TepMuHbI U onpepeneHus

B HacToALEM CcTaHaapTe NPUMEHEHDbI cnegywume TEPMUHbI C
COOTBETCTBYHOLLMMU OorpeaeneHnamMn:

3.1IP kop: Cuctema KOAMPOBaHMWS, XapakTepusylolas CTEMneHn 3almThl,
obecneymBaemble 00OMOYKOM ANs NPEAOTBPALLEHMS OOCTYNa K ONacHbIM YacTaMm,
nonagaHus TBepabiX NOCTOPOHHMX NPEAMETOB U BOAbI.

3.2

ONOKMpOBKa 3reKTpoTexHuyeckoro wusgenusa (yctpouctBa): Yactb
SNEKTPOTEXHNYECKOTO  m3genuss  (YCTPOWCTBA),  MNpedHa3HadeHHas  ans
NpegoTBPALLEHNST UM OrPaHUYEHNS BbIMOSIHEHMSA OMnepauui OOHUMWU YacTaMM
n3genua npu onpefeneHHbIX COCTOSIHUSIX WM MOMOXEHUAX APYrMX 4YacTen
n3genusa B Lenax npeaynpeXxaeHuss BO3HUKHOBEHUSI B HEM HegomnyCTUMbIX
COCTOSIHUA WM UCKIKOYEHUsI OOCTyMa K €ro 4acTsiM, Haxogswummcs nog
HanpsikeHneMm.

[FOCT 18311-86*, ctaTba 54]

*

BeposatHo owmbka opurmHana. Cnegyet uwutath [OCT 18311-80. -
MpumeyvaHune nsrotoButensa 6asbl JaHHbIX.

3.3 BKnrovarwwaa crnocobHOCTbL (KOMMYTaLMOHHOro annaparta): 3HadeHve
OXMOAEMOr0 TOKa BKJIOYEHMS, KOTOPbIA KOMMYTAUMOHHBIA annapat CrnocobeH
BKMIOYaTb NpU 3a4aHHOM HanpshkeHUU B OnpeaerneHHbIX YCIOBUSIX MPUMEHEHUS Y
noBeAeHUs.

34
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BKMIOYEHHOE TMOSIoKeHUe KOHTAKTOB annapara: 3aMKHyToe MorioxeHue
KOHTaAKTOB KOHTAKTHOrO annapata, npuv KOTopoM obecnedmBaeTcs 3apaHHas
HEeNPEepPbIBHOCTb ANEKTPUYECKONM LieNn U 3afaHHble KOHTaKTHbIE HaXaTus.

[COCT 17703-72, ctaTtbs 85]

3.5

BOJIHOBOE CONPOTUBIIEHNE NUHUM (C pacnpeaefieHHbIMU NapamMmeTpamMm)

Zp, OM: OTHOLLEHVE KOMMNMEKCHON aMnImMTyabl 3MEKTPUYECKOTrO HanpskeHUst K
KOMMMIEKCHON aMnfMTy4e SnekTpu4eckoro Toka Oerywen cuHycouganbHON
3IIeKTPOMArHUTHOM BOSHbI, PACNPOCTPAHSIOLLENCS B NIMHAM C pacnpenerneHHbIMy
napameTpamu.

[COCT P 52002-2003 , cTatbsa 258]

3. 6 BoccTaHaBNMBalLweecsi HanpsikeHue: HanpspkeHne, nosBRswoLeecs
MeXay BblBO4AMM MOMOCa KOMMYTAUMOHHOTO annapata WM npegoxpaHuTens
rMocrie OTKIIYEHNs TOKa.

MNpumedaHne - JTO HanNpsxeHWe MOXeT paccMmaTpuBaTbCd B OBYX
nocnefoBaTenbHbIX MHTEpBanax BpeMeHW: BO BpeMs MNepBOro WHTepBana
CYyLLEeCTBYET MepexofHoe HanpsbkeHve, 3a KOTOpbIM crieqyeT BTOpPOW, B TeYeHue
KoToporo cyLlecTByeT TOMbKO BOCCTaHaBrvBatoLleecs HanpsbkeHne
MPOMBILLNIEHHONW  4YacTOTbl WM YCTaHOBMBLLEECH  BOCCTaHaBIMBalOLLEECH
HanpsbkeHue (Lenu NoCTOSHHOMO TOKa).

3 . 7Bpems npoTeKaHusi HOMWHarNbLHOro KpaTKoBpeMeHHOro

BblePXXMBAaeMOro Toka (Bpemsi KOpPOTKOro 3amblKaHUA) ., C: [MpomexyTok
BPEMEHN, B TEYEHMEe KOTOpPOro KOMMYTaLMOHHblE annapaTtbl BO BK/IOYEHHOM
NOMNOXEHUN MOrYT NPOMyckaTb HOMUHAMBbHBLIN KPaTKOBPEMEHHLIN BblAepXMBaeMbli
TOK.

3.8

BCnomoratenibHasA uUenb annapara: JnekTpuyeckass uenb annapata, He
ABNAIOLLAACS €ro rmaBHOM LenbHo.
[COCT 17703-72, ctatbs 35]

3.9 BcnomoraTtenbHbIW KOHTAKT: KOHTaKT, BXOAALWMIA BO BCnomMorartesribHyrH
Uuenb KOHTAaKTHONoO KOMMYTaLUMOHHOrO arnnaparta n MexaHuU4decCKu I'IpI/IBO,EI,I/IMbIIZ B
OencTBme aTum annapaTtom.

3.10

BbIBOA anmnapara: YacTb KOMMYyTaLMOHHOrO annapara, npegHasHadeHHas
ANA COEAMHEHNA ero C BHELLUHUMU NMPOBOAHMKaMM 3NEKTPUYECKON Lienu.
[COCT 17703-72, ctaTtba 45]
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3.11 BbICOKONPOYHbIN u3onAaTop: K30Mn9TOp, M3rOTOBMEHHLIN HA OCHOBE
3MEKTPOTEXHMHECKOrO KepaMMYecKoro martepuana He Hwke noarpynnbl 120 no
FOCT 20419 (rmMmHo3eMnCTbIV drapdop BbICOKOM MPOYHOCTK).

3.12 rubkas owwmrHoBKa: [pucoegnHeHne annapata rmbK1UMyM NpoBoAaAMM.

3.13

rnaBHas uUenb annapara: ToKoBedylme 4acTu annapara, BKIOYEHHble B
AMEeKTPUYECKY0 Lenb, KOTOpyt 3TOT annapat [[OIPkKeH KOMMYTUpOBaTb B
COOTBETCTBUM C €0 OCHOBHbIM Ha3Ha4YEeHUEM.

[COCT 17703-72, ctatbs 34]

3.14

ABUratesnbHbIA NPUBOA KOHTaKTHOro annapara: [lpMBO4 KOHTaKTHOrO
annaparta, B KOTOpOM nepefaBaemMas unu cosgaBaeMas cuna obpasoBaHa
nMoBbIMU BUAAMN IHEPTUN, KPOME MYCKYIIbHON 3HEPrn onepartopa.

MpymeyvaHne - B 3aBUCMMOCTM OT BMAA IHEPTMM M KOHCTPYKLUW MnpuBoga
NPUMEHAIOTCA TEPMUHbI: "3fIEKTPOMAarHUTHbLIA NpuBoa", "aneKkTpoaBuraTesibHbIN
npusoAa", "nHeBMaTMYeCcKuin npmeoa” u ap.

[COCT 17703-72, cTaTbs 64]

3.15 xecTKaa OLUMHOBKA: anCOG,EI,I/IHeHMG annapara XeCTKMMU LUIMHaMW.

3.16 3azemneHHas Hewutpanb: HelTpane ceTu, coeguHEHHas C 3eMren
Harmnyxo unM 4Yyepes pesvcTop UM peakTop, CONPOTUBIEHME KOTOPbIX AOCTATO4YHO
Marno, 4Tobbl CYyLWECTBEHHO OrpaHMyuTb KonebGaHwsi nepexogHoro npouecca wu
obecneuyntb 3HayYeHMe Toka, Heobxogumoe Ans CEeNieKTUBHOW 3aluTbl  OT
3aMblKaHUSA Ha 3eMMio.

3.17 3azemnutenb: KOHTaKTHLIN KOMMYTaUMOHHLIA annapaT, UCMNonb3yemMbln
Ans  3aseMreHus  4acTed uenu, CnocobHbl  BblAepKMBATb B TeYeHue
HOPMMPOBAHHOTO BPEMEHW TOKM NPU HEHOPMASIbHBIX YCIOBUSIX, TAKUX Kak KOPOTKOe
3aMblKaHWe, HO He NpedyCMOTPEeHHbIV AN MPOBEAEHUs TOoKa MpU HopMarbHbIX
YCIOBUSAX B LLENW.

MpumeyaHus

1 3aszemnutenb Moxet O6J'Iaﬂ,aTb BKIHOYaoLLEN CNOCOBGHOCTBLIO npn KOPOTKOM
3aMblKaHUW.

2 3asemmutenb Ha HomuHanbHoe HanpsbkeHne 110 kB v Bbiwe MoOXeT
OTKIMOYaTb (KOMMYTMPOBAaTh) M NPOBOAWUTL HAaBEOEHHbIE TOKM.

3.18 3azemnutenb knacca EQ: 3azemnurenb, npMemnembi 4nd NpUMMEHEHWS B
pacnpegenuTenbHbiX W nepejalwmx cuctemax [Agns  BbIMOSHEHVS  06LWmMX
TpeboBaHMM HacTodwero cTaHgapTta, 6e3 BkmYawowen CcnocobHOCTU npu
KOPOTKOM 3aMblkaHUW (CTaHA4APTHLIN 3a3eMnuTenb).

3.19 3azemnurenb knacca E1: 3aszemnutenb knacca EO c Bknovarollen
CNOCOBHOCTBIO MPU KOPOTKOM 3aMblKaHUK.

MpumeyaHne - KonmMyecTBO onepauui BKIKOYEHUA MPU HOMUHANBHOM TOKE
BKITIOYEHWS - OBE.
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3.20 3azemnurenb knacca E2: 3asemnmterns knacca E1 ¢ noBbiweHHON
BKIOYAIOLLEN CMOCOGHOCTBID MPU  KOPOTKOM  3aMblKaHuW, MpuUeMrnembln s
NPUMEHEHMS B CUCTEMAX Ha HanpshxeHne Ao 35 KB BKNoYnUTensHo.

MpumevaHne - KonmyecTBO onepauui BKMKOYEHUA MPU HOMUHANbHOM TOKE
BKIHOYEHUS - NATb.

3.2130Ha KOHTaKTMpOoBaHUA: O6nacTtb NPOCTPAHCTBEHHOIO TMOJIOXKEHUA,
KOTOpOE MOXET 3aHATb HENoOABWXHbLIA KOHTaKT annapartoB C pas3gerieHHbIMU
onopamMu and npaBuribHOro coeanHeHmnda ¢ NoaBMXHbIM KOHTAKTOM.

3.22 nuapenue: PazveguHutens 1 (Mnuv) 3asemnutens U (Mnn) NpuBo4, K HAM.

3.2 3 nsonupoBaHHas HewuTpanb: HelTpanb ceTn, KoTopad He uMeeT
COEOUHEHWI C 3eMmnen, 3a UCKITIYEHNEM NMPUOOPOB CUrHanNM3aumm, U3MepeHns 1
3aWMThl, MMEKLLMX BECbMA BbICOKOE COMPOTUBIIEHWNE, UMM KOTOPasi CoeanHEHa C
3emnen vyepes AyroracAwmin peakTop, MHOYKTUBHOCTb KOTOPOro TakoBa, YTO npu
0OHOPA3HOM 3aMblKaHMM Ha 3eMi0 TOK peakTopa B OCHOBHOM KOMMEHCUpYyeT
€MKOCTHYIO COCTaBNSIOLLYHO TOKa 3aMblKaHUsi Ha 3eMITH0.

3 . 2 4 n30NAUMOHHLIN  NPOMEXyToK:  PacctosHne  mexgy — OByms
TOKONPOBOAALLMMN HYaCTAMN BAOMb HUTW, HATAHYTOW MO KpaTyanwemy nytun Mexagy
HUMW.

3.25 N30NAUMOHHBLIN NPOMEXYTOK MeXAY Pa3sOMKHYTbIMA KOHTaKTaMu:
CyMMapHbIi MPOMEXYTOK MeXay KOHTakTamu WUnn nobbiMU NPpUCOEeANHEHHBIMU K
HAM  TOKOMPOBOAALMMM YacTAMW MOSOCa KOHTAKTHOTO  KOMMYTaLWOHHOIO
annapara B OTK/MOYEHHOM COCTOSHUN.

3.26 N30NAUMOHHLIA NPOMEXYTOK Ha 3eMnto: V30MnsuMOHHBIN NPOMEXKYTOK
Mexay obbiMM  TOKOMPOBOASAWMMM 4acTaMU M JOObIMM  YacTaAMM, KOTOpble
3a3eMIieHbl U NpegHa3HayYeHbl ANs COEAVHEHNS C 3EMIMEN.

3.27

UcnbiTaTesibHOE nepemMmeHHoe OAHOMUHYTHOE Hanps>xeHue

(omHoMuHyTHOe HanpsikeHue) Uygi,, KB: McnbiTatensHoe nepemeHHoe
HanpsbkeHue, NpUKaablBaeMoe K M30MsuuM C BbIAEPXKOMW, Kak npaBuro, B
TeyeHre 1 MMH Un B OnpeadeneHHbIX Crydasix Apyroro BpeMeHn, Ho He 6ornee 5
MUH.

[COCT 1516.2-97, ctatbs 3.15]

3.28 ucnbiTatenibHOE HanNpsXKeHWe KOMMYTaUMOHHOro umnynbca &/ o
KB: MakcumanbHoe 3HayeHue HanpskeHus CTaHOapTHOrO KOMMYTaLWOHHOIo
nMnynbca.

Mpumevanne - dopma M napameTpbl KOMMYTaLMOHHOTO nMnyneca - no F[OCT
1516.2.

3.29 ucnbiTatesibHOE HanpsXeHue NMONHOro rPoO3oBOro UMMNynbca Urp_m,
KB: MakcumanbHoe 3HayYeHWe HanpsPKeHUs CTaHOapTHOrO MOSIHOMO [PO30BOr0O
nvnynsca 1,2/50 Mmkc.

3.30 KoMMyTaLMOHHbIN annapart: Annapart, npegHasHa4YeHHbI A9 BKIKYEHUS
WM OTKIIOYEHUS TOKA B OAHOM UMM HECKOMbKUX LiensiX.

3.31


http://docs.cntd.ru/document/1200004465
http://docs.cntd.ru/document/1200004465

KOMMYTaLMOHHasA N3HOCOCTOMKOCTbL KOHTaKTHOro annaparta: CnocobHocTb
KOHTaKTHOrO annaparta BbINOMHATbL B ONpeferieHHbIX YCroBMSAX onpeaerieHHoe
YMCNO onepauuin NP1 KOMMyTaLUN €ro KOHTakTamu Lienen, UMELMX 3afaHHbIe
napameTpbl, OCTaBasiCb Nocne 3Toro B NPeAYyCMOTPEHHOM COCTOSHUN.

[COCT 17703-72, ctatbsa 127]

3.32

KOMMYTaUUOHHasA onepauus: [UCKpeTHbIN Nepexon KOHTaKTHOro annapaTta
M3 OOHOr0 KOMMYTALMOHHOIO MOSIOXEHUs B Apyroe unM 6GEeCKOHTaKTHOro
annapaTa 13 04HOro KOMMYTaLMOHHOIO COCTOSHMA B ApYyroe.

MpmevaHus

1 PasnuyaloT KOMMyTaLMOHHbIE onepauuun: BkrtoveHusa (B) n oTknoveHus
(O).

2 [llog KOMMYyTaLMOHHOM onepauuern MNOHMMAIOT TakXe BKIOYeHne W
cnepyoLlee 3a HUM aBTomaTtmyeckoe oTknodeHune (BO).

[COCT 17703-72, ctaTtbs 89]

3.33

KOMMYTaLMOHHas CNOCOGHOCTL KOMMYTaLMOHHOIoO annapara:
CnocobHOCTb KOMMYTAUMOHHOIO annapata npegycMOTpPeHHbIM — 0bpa3om
KOMMYTUpPOBaTb  SNIEKTPUYECKME  LIEMU  OMpederieHHoe 4ucro pas B
nNpeayCMOTPEHHbIX YCIOBUSAX, OCTaBasiCb MoOcfie 3TOro B NpegyCMOTPEHHOM
COCTOSIHUN.

[COCT 17703-72, ctaTtbsa 117]

3.34

KOMMYTALMOHHbIN UuKN: COBOKYNHOCTb KOMMYTaLMOHHBIX —ornepaLui,
NPON3BOAUMbIX C 3aA4aHHbIM UHTEPBArloM BPEMEHM.
[COCT 17703-72, ctatbs 90]

3.35

KOHTaKT  3JIeKTprU4eCcKom uenu: YacTb aneKkTpudeckom uenu,
npeaHasHavyeHHasa anst KOMMyTauumM 1 NPOBEAEHNsT STIEKTPUHECKOrO TOKa.
[COCT 14312-79, ctatbs 3]

3.36
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KOHTaKTHOe coeaunHeHue: KOHTaKT anekTpruyYecKkon Luenu, npeaHasHa4yeHHbI
TOMbKO AOf1s1 MPOBEOEHMST 3NIEKTPUYECKOro ToKa M He npedHasHadeHHbIn Ons
KOMMYyTaL MM 3NeKTPU4ECKOn Lienu npu 3agaHHoM eNCcTBUM YCTPOMCTBA.

[COCT 14312-79, cTatbs 5]

3.37 KOHTaKTHbIXN KOMMYTaLMOHHbIM annapar: KommyTauuoHHbI annapar,
npegHasHa4yeHHbIN 419 3aMblKaHUSA Y pa3MblKaHUS OQHOM UM HECKOSbKUX Lienen ¢
MOMOLLbHO KOHTaKTOB.

3.3 8 koHTaKT ynpaBneHusa: KoOHTaKkT, BXO4dAWMKA B LUeNb YnpasneHus
KOHTAKTHOrO KOMMYTALMOHHOIO annapata W MeXaHW4eCcku MpuMBOAUMBIA B
JencTBMe aTuM annapaTom.

3.39koacppuumeHT 3anaca MexaHu4eckom npoyHocm: OTHoLeHWE
HOPMMWPOBAHHOW MMM PacYETHOM pa3spyLUaloLIen Harpy3ku M3onaTopa K pacyeTHON
Hanbonbwern CcymMmMe  cCrnegyloumx  Harpysok (C y4eToM  BO3MOXHOW
OLHOBPEMEHHOCTU UX OENCTBUSA):

- OT 3NeKTpoaMHaMUYEeCKUX ycunumi (Npyv npegensHon amnnmMtyae Toka B
YCIOBUSAX OBYXMNOSIOCHOIO KOPOTKOrO 3aMblkaHUs);

- OT yCunuin, nepefaBaeMblix OT npusoda (C y4eToMm rororiega B KOHTakTax npuv
€ro HanMuun);

- OT MEXaHW4YEeCKOW Harpy3kuM Ha BblBOAbI, HanpaBfieHHOM BAOMb MNomca
nepneHanKynspHO K OCU N30nATopa, Npuy yCroBuMn ee HOPMUPOBaHUS;

- OT [JaBreHus BeTpa Havbornee HeGNaronpuaTHOrO HanpaBneHus Ans
annapatoB KaTeropun pasmertenms 1 no FOCT 15150.

3.40

MeXaHU4YecKas M3HOCOCTOMKOCTb KOHTaKTHOro annapara: CnocoGHocTb
KOHTaKTHOrO annapaTta BbIMNOMHATbL B OMNpeferieHHbIX YCroBusX onpeaeneHHoe
4Yncno onepauuii 6e3 Toka B LiENu rMaBHbIX 1 CBOOOAHBLIX KOHTAKTOB, OCTaBasiCb
nocrne aToro B NpeaycMOTPEHHOM COCTOSHUMN.

[COCT 17703-72, cTatba 126]

3.41 HaBeAeHHbIN TOK: TOK, BO3HWKAOLWMA B OTKITHOMEHHbIX U 3a3eMIeHHbIX
INMHMAX B pe3ynbTaTe eMKOCTHOMo M MHOYKTUBHOIO B3aUMOAENCTBUSA C COCeQHUMMN
TIMHVSIMW, HAXOASALMMUCS Mo, HANPSHKEHNEM.

3.4 2 Hanbonbluee pabo4yee HanpsAxeHue UH_F., kB: Haubonbluee
HanpsPKkeHne, HeOorpaHWYEHHO ANUTENbHOE MNPUIOXKEHME KOTOPOro K BbiBOAAM
pasHbiX a3 KOMMYTALMOHHbLIX annapaTtoB AOMNYCTUMO MO YCIoBUSM paboTbl X
N3onaLun.

3 . 4 3 HanbGonbLunn nuK HOMMHarbHOro KpaTKoBpe MeHHOro

BblAEpXUBaeMOro Toka (TOK 3neKTpoAavMHamuuyeckon ctomkocm) I, KA:
3HavyeHne nvka TOKa, KOTOpbIA Uenb WM KOMMYTAUMWOHHbBIA annapat MOXeT
BblAEPXKaTb BO BKITKOYEHHOM MOSIOXKEHUM NPU NPeanUCaHHbIX YCNOBUSAX NPUMEHEHUS
N NOBELEHVS.

H.IT
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3.45 HOMUHanbHasA AUHaMU4YeCcKass MexaHuyeckasl Harpyska Ha BblBOAbI:
KomMbuHauma  mMakcumarnbHOM  CTaTUY4EeCKOM  MEXaHMYEeCKOM  Harpy3kum wu
3NEKTPOANHAMMYECKMX CUNM B YCIIOBMSX KOPOTKOMO 3aMblkaHUS Ha BbIBOAbI
KOMMYTaLMOHHbIX annapaTos.

3.46 HOMMHaNbHaA cTaTMyecKasi MexaHu4decKas Harpyska Ha BbIBOAbI:
MakcumanbHaa  cTaTuyeckas MexaHu4yeckas Harpyska Ha  BbIBOAbI
KOMMYTaAUMOHHbIX ~annapatoB B Haubonee HebnaronpusiTHbIX  YCIOBUSAX
akcnnyartauuu.

3.4 7HoMMHaNbLHOe [fAaBneHue cxkatoro rasa (Bo3gyxa) Ans

NHeBMaTM4eCKUX NpPUBOAOB Fy.,., MMa: N36biTouHOEe AaBneHue cxaTtoro rasa
(o3gyxa) B MpuBogax BO BpeMsi OMNEpPUPOBaHMS KOMMYTALMOHHbLIX annapaToB B
HOpMarnbHOM pexvmMe paboThbl.

3.48 HOMMHaNbLHOe €eMKOCTHoe HanpsikeHue L/~, kB: MakcumanbHoe
HanpspkeHMe MPOMbILLIIEHHOM YacTOTbl, NPUM KOTOPOM 3a3eMSMTeNnyM CrnocobHbI
BKMOYATb U OTKIMOYaTb HOMUHAMbHbLIA €MKOCTHbI TOK.

3.49 HoMmMHanbHOe WMHAYKTMBHOe HanpsikeHue I/, kKB: MakcumansHoe
HanpskeHNe MNPOMbILLNEHHON 4acTOThbl, MPM KOTOPOM 3a3eMIMTENN ChOCOOHbI
BKNOYMATb M OTKMIOYATb HOMUHAMNbHbLIA UHOYKTUBHBIA TOK.

3.50 HoMMHanbHoe HanpsbkeHune L/, kB: HomuHanbHoe mexaydasHoe
HanpspkeHne 3NeKTPUY4EeCcKon ceTu, Ana paboTbl B KOTOPOW npegHasHaveHbl
KOMMYTaLMOHHbIE annapaTbl.

3.5 1 HOMMHaNbHOEe HanpsXXeHMe nNUTaHUA Uenen BKMKYaKOWUX WU
OTK/IOYaKLWMX YCTPOUCTB U BCNOMOratefibHbIX uUenen (ynpaBneHwus,

GNOKMPOBKU M curHanusaumm) 7 ..., B: HanpsikeHne nocTosHHOTO Wnm
nepemMeHHOro Toka, M3MepPeHHOE Ha BbIBOA4AX MCTOYHUKOB NUTAHUSA BKIHOYAKOLMX U
OTKIOYaKLWMX YCTPOWCTB, BCNOMOraTesflbHbIX Lenen U uenen ynpasfieHuss BO
BpEMSA OMepupoBaHMs KOMMYTALMOHHOMO annapara B HOPManbHOM pexume
paboThbl.

3 . 5 2HOMUHanNbHOe YypaBHUTENIbLHOE  HanpsXeHue U@E_mm, B:
MakcumanbHOe YpaBHUTENbHOE HaMpPshkeHWe, Mpu  KOTOPOM  pas3beduHUTENb
cnocobeH KOMMYTUPOBaTb YPaBHUTENbHbIN TOK.

3.53 HOMMHaNbHbLIN €MKOCTHOW TOoK [, A: MakcuManbHbli HaBEe[deHHbIN
3MIEeKTPOCTAaTUYECKUM MOMIEM TOK B Crlyyae, Korda OAWH KOHEL, JIMHUMK nepenaqu
OTKIMIOYEH, @ KOMMYyTaL WA Ha 3eMIT0 OCYLLUECTBMAETCH Ha APYroM ee KOHLLe.

3.54 HOMMHaNbHLIA MHAYKTMBHLIN TOK /i, A: MakcumManbHbIN HaBeEeHHbIN
3NEeKTPOMarHMTHbLIM MofieM TOK B Clyvae, Korma OAWH KOHEL NMHWM nepegayu
3a3eMIIeH, @ KOMMYTaL WS Ha 3EMIMI0 OCYLLECTBSIETCS Ha APYroM ee KOHLIE.

3 .55 HOMMHaNbHbIN KPaTKOBPEMEHHbIN BblAepXuBaeMbin TOK (TOK

TepMUYecKon ctomkoct) [, KA: TOK, KOTOpbIN Lienb WM KOMMYTaLMOHHbIN
annapat MOXeT BblAepXaTb BO  BKMMOYEHHOM TMOSIOKEHUMM B  TEYeHue
HOPMWPOBAHHOIO KOPOTKOrO NMPOMEXYTKa BPEMEHW NPV MpeanuMcaHHbIX YCroBUSAX
NPUMEHEHMS N NOBEAEHWS.



3.56 HOMMHanNbHbLIAN HaBeAeHHbIW TOoK: MakcumanbHbIA HaBeOEeHHbIA TOK,
KOTOpbIA 3a3eMiMTeNM CMNocoOHbl BKMOYMaTb W OTKMOYaTb MPU HOMUHANBHOM
HaBEeOEHHOM HanpPsPKEHUN.

3.57 HOMUHanNbHbIA TOK (., A: TOK, KOTOPbIN IMaBHasA LeNb pa3beanHUTens
cnocobHa AmMTenbHO NponycKkaTb B HOPMMPOBAHHbBIX YCIOBUAX SKCMTyaTauuu.

3.58 HOMMHaNbHbIAN YypaBHUTENbHbLIN TOK fwﬁ_mm, A:  MakcumanbHbIN
YPaBHUTENbHbIN TOK, KOTOPbIA pasbeavHuTenb CNocobeH KOMMYTMpOBaTb MNpu
HOMWHASTBHOM YPaBHUTESNTbHOM HanpPsXKeHWN.

3.59 HopMupoBaHHasi paspylwialrowasl Harpyska usonatopa: MuHumansHas
paspyllalolias Harpy3ka, YCTaHOBMEHHasi B TEXHWYECKUX [OKyMeHTax Ha
KOHKPETHBIN TN U3onsiTopa.

3.60o0praH ynpaBneHusi: YacTb nNpPUMBOOHOMO MEXaHM3Ma, K KOTOpOW
npyKnagblBaeTCcs BHELLHASA CuUa BO30eNCTBuS.

MpumeyaHue - OpraH ynpasneHns MOXeT MMETb (hOpPMY PYYKK, KHOMKK, PONnuKa,
MOPLUHA U T.4.

3.6 1 oTknoyarowasa CcnocobHOCTL (KOMMYTaLMOHHOrO annapara unu
npepoxpaHuTens): 3HayeHMe OXMOAEMOro TOKa  OTKIIOYEHWS,  KOTOpbIf
KOMMYTaUMOHHbIA annapat Win npegoxpaHuTenb CnocobeH OTKMoYUTbL  Mpu
3aaHHOM HanpshkeHUM B NPeANMCaHHbIX YCIIOBUSX MPUMEHEHUSI U NOBEAEHUS.

Mpumevanue - [Ina KOMMyTaUMOHHBLIX annapaToB OTKMYaowasa cnocobHOCTb
MOXeT ObITb onpegeneHa B COOTBETCTBMM C BMOOM TOKa, NPEAYCMOTPEHHOIMO B
npeanucaHHbIX  YCINOBWUSX,  Hampumep, OTKM4Yawwas  crnocobGHOCTbL  npwu
OTKIMHOYEHUN HEHArPY>KEHHOW MMHUW, OTKIIOYaKoLWAsa cnocoOHOCTb NPU OTKIOYEHNN
HeHarpy>eHHoro kabens, oTknoyaroLasi CoCoOHOCTb NPU OTKITOYEHUN OOMHOYHOM
KOHOEeHcaTopHon Gatapen 1 T.4.

3.62

OTKITHOYEHHOe NOoNoXeHWe KOHTAaKTOB annapata: Pa3oMKHyTOe MoroxeHve
KOHTaKTOB KOHTAKTHOrO annapara, Npy KOTOPOM MeXay HUMU UMEETCS 3aaHHbIN
N30MNAILMOHHBIN NPOMEXKYTOK.

[COCT 17703-72, cTatbs 86]

3 . 6 3 nepexogHoe BOCCTaHaBNnuBalolLleecs HanpsxeHue; MNBH:
BoccTaHaBnMBaloWeecs HanpsbkeHMe B Mepuog BPEMEHW, Korga OHO UMeeT
3aMETHO BblpaXXeHHbIN NepexoaHbIA XapakTep.

MpumeyaHus

1 lMepexoqHoe  BOCCTaHaBIMBAIOLIEECS  HanpsbkeHne  MOXeT  ObiTb
konebaTtenbHbIM 1N HekonedaTenbHbIM UMM UX KOMOMHAaLWen B 3aBUCUMOCTU OT
XapaKTePUCTMK LUEenu Wu KOMMYyTauMoHHOro annapata. OHO oTpaxaeT Takke
CMeELLEHME HaNPsXKeHNA HEUTpany MHorodpasHom Lienu.

2 Ecnm He oroBopeHo MHa4ye, NepexoaHoe BOCCTaHaBMBAIOLIEECS HanpshkeHne
B TpexdasHbiX Lensax npeactaBnseT cobol HanpsbkeHne Mexay BbliBogamu
NepBOro OTKIOYAloOLLEero Momca, Tak Kak 9To HanpshkeHue o6blMHO 6Gonee
BbICOKOE, YEM TO, KOTOPOE MOSIBINSIETCS MEXAY BbIBOAAMW KaXOOro M3 ABYX APYrnX
MOroCOoB.
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3 . 6 4 noporpeBatenibHOe YCTPOMCTBO 3alMLLEe HHOro ™na:
MoporpeBaTtenbHOe YCTPOMCTBO, Y KOTOPOrO WCKMIOYEHO KacaHue pPyKow
HarpeBaTernbHbIX YacTeln, HaXOASALMXCS Mo, HanpPsHKeHUEM.

3.65 nontoc annapata: Yactb KOMMYTaLMOHHOMO annaparta, CBsi3aHHasi TONbKO
C OHOM 3MEeKTPUYECKN HE3AaBMCMMOM YacTbio MMaBHOW Lenu 3TOro annapaTta u He
BKMIOYAOLWAA 4YacTu, npegHasHadyeHHble AN COBMECTHOTO  MOHTaxa W
OnepupoBaHnsi BCEMU MositocCamu.

MpumevaHune - AnnapaT Ha3blBaeTCHA OAHOMOSMOCHBLIM, €CNIM OH UMEET TOSbKO
oauvH nomntoc. Ecnm y Hero 6onee ogHoro nosntoca, ero Ha3bIBakT MHOMOMNOMOCHbIM
(ABYXMOMNOCHBIM, TPEXMOMOCHLIM M T.4.) MPU YCMOBUW, YTO MOSIOCbI COEAUNHEHbI
um Moryt 6bITb COeAMHeHbl Tak, 4YTO obecnevMBaeTcA WX OAHOBPEMEHHOEe
cpabaTtbiBaHue.

3.66

NpPMBOA KOHTAaKTHOro annaparta: YCTPOWCTBO, MNpedHasHayeHHoe AOnsd
co3JaHnsg WM nepegayym Cunbl, BO3OEVCTBYIOWEA Ha MOABWKHbIE 4YacTu
KOHTaKTHOro annapaTta A5 BbINoSHEHUS yHKLMIA 9TOro annapara.

[COCT 17703-72, cTaThs 62]

3.67 npoponbHasa Harpy3ska: MexaHnyeckas Harpy3ka Ha KOHTaKTHblE BbIBOAbI
BAOSb MoOstoca.

3.6 8pabounn  uUuKn  (KOHTAKTHOrO  KOMMYTAUMOHHOrO  annaparta):
MNMocnepoBaTenbHOCTL OMNepaLmin NepeMeLLeHns U3 OQHOro NOMOXEHUs B Apyroe C
BO3BPATOM B MEePBOE NOMOXEHNE M C NPOXOXKOEHNEM Yepe3 BCe ApYrie MOSIoKeHNs
Npy UX HaNYUK.

3.69 pasbeguHuTenb: KOHTaKTHbIN KOMMYTAUMWOHHBLIN annapaTt, KOTOpbIN
obecrneuvBaeT B  OTK/MOMEHHOM  MOSIOKEHUM  U3OMALMOHHBIA  MPOMEXYTOK,
YAOBETBOPSAIOLLMI HOPMUPOBaHHLIM TPeboBaHMAM.

MpymeyaHuns

1 PasbeauHnTtenb cnocobeH pa3MbiKaTb U 3aMblKaTb Lernb NMpn MarioMm TOKE Ui
MarnomMm U3MeHeHUn Hanps>xeHA Ha BbIBOAAX KaXgoro n3 ero nosmnocoB. OH Takxe
cnocobeH npoBOoAUTb TOKU MpU HOpMaribHbIX YCIOBUAX B Uenn n npoBoAnTb B
Te4YeHne HOpMMPOBAHHOIO BpEMEHN TOKU NpU HEHOPMalibHbIX YCIIOBUAX, TAKUX KaK
KOPOTKO€E 3aMblKaHME.

2 Manble TOKM - 3TO TakKMe TOKW, KaK EMKOCTHble TOKM BBOAOB, LLWH,
COEAVHEHUIN, O4YEeHb KOPOTKUX Kabenel, TOKM MOCTOSIHHO COEAMHEHHbIX
CTyneH4yaTblX COMPOTMBIIEHMIA BbIKMOYaTENEn U TOKU  TpaHCcdopmaTopoB
HanpsbkeHnst 1 germtenen. [Ona HOMMHanbHbIX HanpshkeHud o 330 kB
BKIMOUUTENBHO TOK, He npesbiwarowpmn 0,5 A, cuntaetcs manbiM TOKOM MO 3TOMY
onpefeneHunio; Ans HoMuHanbHOro HanpsbkeHna ot 500 kKB n Bbille M TOKOB,
npeBbiwatowmx 0,5 A, He06x04MMO NPOKOHCYNBETUPOBATLCS C U3FOTOBUTENEM, ECIN
HeT 0cobbIX yKasaHui B pyKOBOACTBAX MO IKCNyaTauun pabeguHuTenen.

3 K mManbiM M3MEHEHUsIM HanpsiKeHUs OTHOCATCS WM3MEHEHUS1 HanpsiKeHus,
BO3HMKalOLLME MPU LUYHTUPOBAHUM PENYNATOPOB MHOYKTUBHOMO HaMpsPKEHUS Wnm
BbIKIHOMaTENen.

4 [1na pazbeguHUTEnen HoMuHabHbIM HanpsbkeHnem ot 110 kB 1 Bbiwe moxeT
ObITb yCTaHOBMEHA KOMMYTaLNS YPaBHUTENbHbIX TOKOB.
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3.7 0 pasbeaHuTenb (3asemnurenb) C pasfesieHHbIMUM  onopamu:
PasbeanHutens (3asemnurens), B KOTOPOM NOABWXHbLIE U HENOABWKHbLIE KOHTAKTbI
KaXxgoro nomntoca He onMparoTCs Ha 04HO obLLee OCHOBaHUE Unn pamy.

MpumeyaHns

1 XapakTepHbiM MpUMEPOM SABMSETCA NaHTorpadHbIN UM NonynaHTorpadHbI A
pasbeguHUTENb.

2 OTOT TEepMWH pacrnpoCcTpaHseTCcs TOMbKO Ha pasbeauHUTENM BbICOKOro
HaNpPsSHKEHUSI.

3.71 pazbeguHutenb knacca M0: PasbeanHuTenb, NMEKOLWMIN MEXaHNYECKYIO
nsHococTtorkocTb 1000 paboumx LMKMOB, MPUMEHSIEMbINA B pacnpeaenmTenbHbIX 1
nepegarwmMx cucTeMax ANns BbINOSHEHUST O0OWMX TpeboBaHWA HACTOSLUEro
cTaHgaprTa.

3.72 pasbeanHuTenb knacca M1: PasbegnHutens, UMEOWMN MEXaHNYECKYHO
n3Hococtomkoctb 2000 paboumx UMKNOB, B OCHOBHOM MpPUEMIIEMbIA ONS
COBMECTHOW paboThl C BbIKNOMaTENEM OAHOro Knacca.

3.73 pasbeauHuTenb knacca M2: PasbeanHuTenb, UMEKOLWLMI MOBbILLEHHYIO
MexaHun4eckyto  unsHococTonkocTe 10000 paboumx UMKNOB, B  OCHOBHOM
npvemMrnemblin 4N COBMECTHON paboThbl C BbIK/oYaTENNEM O4HOIO Kracca.

3.74

pPy4HON NpUBOA KOHTAaKTHOro annapara: [pyBoa KOHTaKTHOro annapaTta, B
KOTOpPOM rnepefgaBaemMasl WM co3daBaemMasi curna obpasoBaHa 3a cuyer
MYCKYNbHOI 3Heprimn oneparopa.

[COCT 17703-72, cTaTtbs 63]

3.75 cTteneHb 3arpA3HeHus; C3: XapakTepucTuka, oOTpaxailolasi cTeneHb
BMUAHMSA 3arpA3HEHHOCTM aTMocdepbl Ha PaboTy N30NALUM SNEKTPOYCTAaHOBOK.

3.76T0K BKNWOYEHUA i, A HomuHambHbIl  TOK, BKMOYaeMbIN
pasbeguHUTENeM (3asemnmuTenem).

3.77T0K oOTKNWYeHUA { o, A HOMUHanbHbLIA TOK, OTKMOYaeMbIi
pasbeguHuTErneMm (3asemnurenem).

3.78 ypaBHUTENbHOE HanpshkeHue: HanpsikeHne npoMbILLIEHHON YacToThl Ha
OTK/IOYEHHOM  pa3beauvHuTene  Mnocrfie  BKMIOYEHWS UM OTKIKYEeHUs
YPaBHUTENBHOIO TOKA.

3.7 9ypaBHUTENDbHbLIN TOK: TOK, KOTOpPbIN pasbeguHuUTeNb CnocobeH
KOMMYTMpPOBAaThL Npy nepegaye Harpy3ku ¢ O4HON CUCTEMBI LWH Ha OpYryto.

3.80

uenb ynpaBneHWA annapara: BcnomoratenbHas uenb annapaTta,
npegHasHavYeHHasn ans ero ynpasreHust.
[COCT 17703-72, cTaTbs 36]
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3 . 8 1 anekTpoAnHamMmn4yeckoe ycunue: Ycunve, co3gaBaemMoe TOKOM
3AMEeKTPOANHAMMYECKON CTOMKOCTMW, MPOTEKaKWMM MO TOKOBEAYLMM YacTam npwu
KOPOTKOM 3aMbIKaHUN.

4 Knaccudmkaumsa

4.1 Knaccudwikaumsa u UCnosiIHEHWE pasbeguHUTerNnen 1 3asemnmTenein SOSmkHbI
COOTBETCTBOBATb yKaszaHHbIM B Tabrmue 1.

Tabnuua 1 - Knaccudwmkaums pasbequHUTENen 1 3a3emMnntenem



Knaccudmkaums
pasbeauHUTenemn
1 3a3emMnuTenemn

McnonHeHne

MecTo pasmeLLeHnst

Ha oTkpbiTOM Bo3ayxe (kateropus pasmeLueHns 1
no FOCT 15150).

B nomeweHusax unm nog HaeBecom (KaTeropum
pasmelueHuna 2, 3, 4 no FTOCT 15150)

Yucno nontocos, || OgHonontocHoe
yrnpaBnsieMbIX OHUM
npuBoa0OM [ByxnosntocHoe
TpexnonocHoe
MHoronontocHoe
Hannune 3aszemnutenen || C ogHMM 3a3emnutenem
Ha nontoc*
C nByms 3azemnutensmu
bes 3azemnutenen
CreneHb 3arpsisHenHns || | -nerkas;
n3onaLun noFOCT
9920** Il - cpegHss (ons NoACTaHLMOHHOIO
obopynoBaHus);
Il - cunbHas;

IV - oyeHb cunbHas

Cnocob ynpaeneHus

C npvBogoOM, MCMNOMb3YHOLMM MYCKYIbHYO CUIy
onepartopa (py4HOM NPUBOA WK LUTaHra Py4YHOro
onepvpoBaHus).

C aBuratenbHbIM NPMBOAOM, UCMOMb3YHOLLMM:
- 3NEKTPUYECKYIO

(anekTpoaBuraTernbHbIn
3MIeKTPOMAarHUTHbIV NPUBOA);

3Hepruo
npueoa,

- cXaTbin ra3 wm BO34yx (NMHEBMATUYECKWN
npuBoA);
- )XKMOKOCTb (rMapaBnuyecknii npmeog,).

C nNpyXVHHbIM  MPVMBOAOM,  MCMOMb3YHOLLMM
aKKyMYNMPOBaHHYIO B NMPYXUWHAX SHEPrUO
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* Inst pa3beguHUTENEN.
** 3a ncknoyeHnemM 3asemnutenen 6e3 onopHON N3oNsaL UK.

4.2 CTpyKTypa YCrnoBHOro o603Ha4YeHus pasbeauvHuTenen, 3asemnutenen u
NPUBOAOB K HUM MpuBeaeHa B NpUoxeHun A.

5 TexHU4eckune TpedboBaHUA

5.1 OcHOBHbIE NapameTpbl

3HayeHNss OCHOBHbIX HOMMHamnbHbIX MapamMeTpoB [AODkHbI BblOupaTbCca U3
Tabnmubl 2.

Tabnumuya 2 - OCHOBHbIE NapameTpbl



O6o3Ha4veHne 3HaueHne napameTpa
napametpa

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)

Uom » (UI-[.p ), KB

A 200; 315; 400; 630; 800; 1000; 1250; 1600; 2000; 2500;
s 3150; 4000; 5000; 6300; 8000; 10000; 12500; 16000;
20000; 25000; 31500; 40000; 50000; 63000

6,3; 8; 10; 12,5; 16; 20; 25; 31,5; 40; 50; 63; 80; 100;

Ly, KA 125; 160; 200; 250
I KA 16; 20; 25; 31,5; 40; 50; 63; 80; 100; 125; 160; 200; 250;
A, K 315; 400; 500; 630
P, Ma 0,5;1,0;1,6; 2,0; 3,0; 4,0
7] B [Ons noctosiHHOro Toka - 24; 48; 60; 110 nrm 125; 220
TLHON: > unm 250.
[na TpexdiasHoro nepemeHHoro Toka - 127; 220; 400.
[na ogHodhasHoro nepemeHHoro Toka - 100; 220
50
fI-I]:lH ’ rLla

* o TpeGoBaHMO MOTpPebUTENa Ons pasbeauHUTENEn U 3as3eMimTenen,
npeaHa3HavyeHHbIX Ans paboTbl B LEnsX reHepaTopoB U CUHXPOHHbIX
KOMMEeHCaTopOoB.

5.2 O6wume TexHU4Yeckue TpeboBaHuA

5.2.1 PasbeanHuTenu, 3asemMnuteny u NpuBoabl K HAM AOMMKHbI U3roTOBMATHCS
B COOTBETCTBUM C TpeboBaHMAMM HACTOALEro CTaHgapTa, TEeXHU4EeCKuX
OOKYMEHTOB HAa KOHKPETHbIM Tun wm3genun u  (Min) Mo KOHCTPYKTOPCKOM
OOKYMeHTaLuW, yTBEPXOEHHON B YCTAHOBMEHHOM MopsigKe.



5.2.2 W3penua [OMmMKHbI U3rOTOBMATLCS AN 3KCMfyaTauuM Ha BbICOTE Haf
ypoBHeM Mops o 1000 m.

KnnmaTtuyeckne mcnonHeHus usgenuin n mecTta ux pasmMelleHust (kateropum) -
no FOCT 15150 u FOCT 15543.1.

PaboTocnocobHOCTE M3Oenun, npegHasHavyeHHbIX [ONs 3KcnnyataumMm Ha
OTKPbITOM BO34yxe, OOibkHa obecneymBatbCs npu gaeneHun Betpa go 700 wrm
1000 Ma (cooTtBeTcTBYET ckopocTw BeTpa 34 nnm 40 m/c), npu gaBneHWn BeTpa
ceblile 1000 lNa - no cornacoBaHMio NOTPEOUTENS C U3TOTOBUTENEM.

KoHkpeTHble TpeboBaHusA Mo paboToCcnOCOBOHOCTM NMpU BO3AENCTBUM MbifK
OOJDKHbI ObITb YKa3aHbl B TEXHUYECKMX JOKYMEHTaX Ha KOHKPETHbIE TUMbl U3AENUIA.

5.2.3 B OTHOWEHMM CTOMKOCTU K BO3OENCTBMIO KNMMATMYECKMX (paKTOpOB
BHELLHEN cpenbl M3gennst AoSmkHbl yooBneTBopsATb TpeboBaHuam FTOCT 15150,
FOCT 15151, TOCT 15543.1, TOCT 15963 u TOCT 17412.

KoHKpeTHble TpeboBaHWs B 4YacTu BO3OEUCTBUSI KIMMAaTMYECKUX (PaKTOPOB
BHELWHEN cpefbl B 3aBMCUMOCTW OT KIMMATMYECKUX YCIIOBUA W KaTeropum
pa3MeLLEeHNst AOMKHbI ObITb yKaldaHbl B TEXHUYECKMX LOKYMEHTaX Ha KOHKPETHblEe
TUNbl N3OENUNA.

5.24 [na wsgenui, npegHasHa4yeHHbIX ONs 3KCNMyaTtauum B panioHax C
MOBbILIEHHON CENCMNYHOCTLIO, TPEOOBaHNSI MO CEMCMOCTOMKOCTU (MHTEHCUBHOCTbL
3eMreTpsaceHnss B 6annax no LKane CenmcMMYEecKoM MHTEHCUBHOCTW [1], BbicoTa
YCTAHOBKM Hag HyneBOM OTMETKOM B METpPax)AoiPkHbl ObiTb YCTaHOBIEHbI B
TEXHUYECKMX JOKYMEHTAX HA KOHKPETHbINA TUM U34ENWNA.

HomWHanbHble 3Ha4YeHUS MexaHUYECKMX BHELLHMX BO3AENCTBYIOLLMX )akTOpOB
no OCT 17516.1 gna rpynnbl (rpynn) MEXaHUYECKOro UCMONTHEHUS OO0SDKHbI ObiTh
YCTaHOBSEHbI B TEXHNYECKMX JOKYMEHTaX Ha KOHKPETHbIV TUM U3Oenvn.

5.3 TpeGoBaHUA K 3INEKTPUYECKOW NPOYHOCTU U30NALUN

PasbeanHutenn v 3aseMnmTenn no 3NeKTPUYEeCKON MPOYHOCTU M30NAL MK
JorkHbl cootBeTcTBoBaTh TOCT 1516.3.

5.4 Tpe6oBaHUA K HarpeBYy B NPOAOIIKUTESTIbLHOM peXume
paboTbl

5.4.1 PasbeguHUTENM B OTHOLWUEHUW HarpeBa B MPOLOITKUTESNIbBHOM pexume
paboTbl AomkHbI cooTBeTcTBOBaTh TOCT 8024.

OnekTpnyeckoe COMNpOTMBIIEHME [MaBHbIX Uenen AOSMKHO ObiTb yKa3aHo B
PYKOBOLCTBaAX MO 3KCMfyaTauMm Ha KOHKPETHLIE TUMbl U3LEMNUNA.

5.4.2 PasbeguHutenM npuv OSUTENbHOM MNPOTEKAHUMM HOMMHANbHOrO TOKa
OOIPKHBbI cooTBeTCTBOBaTh TpeboraHnam TOCT 10434.

5.5 TpeboBaHUA K MEXaHNYECKUM XapaKTepucTmkam

5.5.1 PazbeauHuTenu no MexaHu4eckom M3HOCOCTOMKOCTU B 3aBMCUMOCTU OT
Kracca OOJIPKHbl BblAepXMBaTb MpPU OTCYTCTBMM HaMpPshKEHUS M TOKa B [MNABHOWM
Lenu cnegyroLlee Konmy4ecTso paboymx LMKIIOB (BKIHOYEHME - NPOM3BONbHAA naysa
- OTKITIOYEHVe):

- pa3beaunHuTens knacca MO - 1000;
- pasbeauHuTenbs knacca M1 - 2000;
- pasbeauHuTenb knacca M2 - 10000.


http://docs.cntd.ru/document/1200003320
http://docs.cntd.ru/document/1200004477
http://docs.cntd.ru/document/1200003320
http://docs.cntd.ru/document/1200011912
http://docs.cntd.ru/document/1200004477
http://docs.cntd.ru/document/1200005013
http://docs.cntd.ru/document/1200011412
http://docs.cntd.ru/document/1200006969
http://docs.cntd.ru/document/1200011565
http://docs.cntd.ru/document/1200012514
http://docs.cntd.ru/document/1200007235

5.5.2 3azemnureny N0 MeExXaHN4YeCKON N3HOCOCTOMKOCTU AOSMKHbI BblAEpXMBaTb
npu OTCYTCTBUM HanpsbkeHnst He meHee 1000 paboumx UMKIOB (BKIKOYEHUE -
NpOn3BOSbHAas Nay3a - OTKIOYEHME), KOHKPETHOE 3HAYEHNE OOIMKHO ObITb yKa3aHo
B TEXHUYECKMX JOKYMEHTAX.

5.5.3 PasbeguHuTEnV 1 3a3emnuTeny ¢ ABUraTenbHbIMU NPUBOLAAMU OOMKHbI
BblAEepX1BaTh!

- 90% UMKIIOB, YKa3aHHbIX BbILLE, - MPY HOMWHASBHOM HaMPsHKEHUN UCTOYHMKA
NUTaHKsS 1 (MNM) HOMUHANBLHOM AaBMNEHUN CXATOro ra3a (AUAKOCTK);

- 5% UuWKnoB, YyKasaHHbIX BbiWe, - NPU HOPMUPOBAHHOM MWHUMASIbHOM
HanpsPKEHUM UCTOYHMKA NMUTaHUS U (A1) MUHMMarbHOM AaBIiEHUM CXATOro rasa
(xmgkocTn);

- 5% UMKNOB, yKasaHHbIX BbIlWE, - MNPU HOPMUPOBAHHOM MaKCMMarbHOM

HaMPSPKEHUM UCTOYHUKA MUTaHWSA U (MNM) MakCUMarnbHOM AaBMEHWU CXaToro rasa
(xnokocTw).

5.5.4 Bkno4veHne W OTKIIOYEHWE pasbeauHUTENEn U 3as3eMnuTener OOrPKHO
obecneymBaTbCA:

- NpU YynpaBneHWM 3NeKTPoABUraTeslbHbIM MNPMBOAOM - MPU  HanpsbKeHUn
MCTOYHUKA MUTaHUSA NepeMeHHOro (NMOCTOSIHHOro) Toka B AuanasoHe oT 85% pao

110% Upsom ;
- NpW ynpaBneHW! MHEBMAaTUYECKUM (TMOPABIMYECKUM) MPUBOAOM - MpU

[aBreHnn CXaToro rasa (xmakocTun) B AmanasoHe oT 85% 00 110% Fyy -

5.5.5 Knacc pasbeguHuTenen no MexaHudeckom naHococtonkoctn (M1 mnn M2)
OOIKeH ObITb yKasaH B TEXHUYECKMX JOKYMEHTaX.

5.5.6 PasbeguHuTenM  HapyHOW  YCT@HOBKM  [OOJDKHbl  BblAEPXMBATb
HOMWHalbHble  CTaTUYeCKMe MeXaHW4ecKue Harpy3km Ha  BblBOObl  OT
NPYCOEAVHAEMbIX MPOBOAOB (C Y4ETOM BETPOBbIX HArpy3ok u 0b6pa3oBaHus nbaa
Ha npoBOgax) C COXpaHeHMeM CcBoen paboTocnocCobHOCTH, peKoMeHayemble
3Ha4YeHns KOTopbIX NpuBeAeHbl B Tabnuue 3.

Tabnuua 3 - PekomeHayeMble 3Ha4YeHnsi MeXaHUYECKNX Harpy3oK

B HbloTOHAX



I ] [Byx- 1 TpexxkonoHkoBble || PazbegnHutenu PasbeounHurenu
KBHDH’ AH:'“’ paszbeguHUTEenu, C pasferieHHbIMK ornopamMu || BCex TUMOB C
pasbeguHUTEnu co || (pucyHok 2) XecT-
CKIagblBalOLLMMCSH  HOXKOM KOW OLLMHOBKOM
(pucyHok 1)
'MBkas owmHOBKaA
MpogonbHas (| MNonepeyHas || MNpogonebHas || MonepeyvHas || Beptu-
Harpy3ka, Harpy3ka, Harpy3ka, Harpyska, || kanbHas
Fym Fyg FyIWFyE FanFr FyIMFyE Harpyska, F,
Ot 3|Hdo 200 80 - - -
ao 101630
BKJTHOM.
800- {250 100
1250
35 o 500 110 - - 350
1250
1600- || 800 120
3150
110 630- | 800 170 800 200 1000
1250
1600- || 1000 190 1000 300
3150
150 630- | 800 200 1000 300
1250
1600- || 1000 250 1250 400
3150
220 630- || 1000 270 1250 400
1250
1600- || 1200 330 1600 500 1250
3150




330 2000 || 1500 400 1600 500

3150 || 1500 500 1800 600 1500
500 2000-|| 1600 530 2000 800

3150

4000 |/2000 660 4000 1600
750 2000-|| 1600 530 2000 800

3150

4000 |/2000 660 4000 1600

chyHOK 1- Mpumep NPUNOXEHUA MeXaHNYEeCKUX Harpy3oK K BbiBogam
ABYXKOJIOHKOBOIO padbegnHuTens

ApcaonbHan OCs PATEELHHWTENR

PucyHok 1 - TNprmep NpUnoXxeHnst MEXaHUYECKUX Harpy3okK
K BblBOAAM JBYXKOOHKOBOIO pasdbeguHUTENs

PucyHok 2 - MMpumep NpunoxxeHUst MeXaHU4YECKUX Harpy3oK K BbiBogam
naHTorpadHoro passeauHuTens



MNMpogoneHan otk
paieefMHUTENA

MpumeyaHue - Hag naHTorpadomM nokasaH HenoABWKHbBIA KOHTaKT.

PucyHok 2 - lNpumep npunioxeHus MexaHu4eckmx Harpy3ok
K BblBOAAM MaHTorpadHoro pasbeanHuTens

Pa3beguHUTENM 1 3a3eMrMTenn B criydyae npucoeaunHEHUs TMOKON OLUMHOBKM
OOIKHbI  BKIKOYATbCA M OTKMOMATbCA MNPU  MPOAOSbHBIX Harpy3kax, a BO
BKJIOYEHHOM MOIOXEHUN - BblAEPXUBATL AOMNOSNHUTENBHO MOMEPEYHbIE Harpysku,
UMUTUPYIOLLWE Harpy3KkM OTToKa KOPOTKOrO 3amblkaHUs 1 BeTpa.

Pa3beguHuTenu v 3asemnuteny B criydyae npucoeanHeHNs! XXeCTKON OLUMHOBKM
AOIKHbI  BKIHOMATbCS W OTKMOYaTbCsl MpU  BepTMKanbHbIX Harpyskax, a BO
BKJIOYEHHOM MONIOXEHUN - BblAEPXMBATL LAOMNOSNHUTENBHO MOMEPEYHbIE Harpysku,
UMUTUPYIOLLME HArpy3KM OT TOKa KOPOTKOTrO 3amblKaHus U BETPA.

BepTukanbHas Harpyska BOCMPOM3BOAMT  HaMpaBMEHHYH BHWU3  CUny,
BbI3BaHHYH BECOM MOACOEAUNHEHHDBIX LUMH (KECTKOWM OLLMHOBKM).

KOHKpeTHble 3HA4YeHUs Harpy3oK, B TOM 4YuCre OT AaBMEHUs BETpa Ha 4acTu
pasbeguHuTene M 3asemrmteniei B HebnaronpusiTHOM HanpasrieHun, U Bua
noacoeauHsieMblX NPOBOAOB AOSTKHbI ObiTb YKasaHbl B TEXHUYECKUX AOKYMEHTax
Ha n3genus.

5.5.7 PasbeguHutenu n 3asemMnuTen HapyHo yCTaHOBKM, NpegHa3Ha4YeHHble
Ans paboTbl B ycrioBusx obpas3oBaHus nbAa, OOSTKHbI OOMYCKaTb BKMOYEHWE U
OTKMIOYEHME MpV TOSMUWMHE KOPKM IbAa, He npeBbiwawwen 1 mMm (knacc
obpasoaHusa nega 1), 10 mm (knacc 10) nrim 20 mm (knacc 20), n gaBneHun BeTpa,
He npesbiwatoLiem 140 Na (cooTBeTCTBYET CKOpOCTM BeTpa 15 m/c).

PasbeguHutenu n 3asemnurenu, MetoLLe BCNoMoraTenbHyo annapatypy Ans
obecneyeHns KOMMyTaL MU YPaBHUTENBHOMO M HaBe4EHHbIX TOKOB COOTBETCTBEHHO,
OOIMKHbI UCNbITbIBAaTECA BMECTE C 3TUMU CMOHTUPOBAHHBIMW YCTPONCTBAMM.

TonuwmHa (Knacc) KOpkM nbga p[orpkHa OblTb yKazaHa B TEXHUYECKMX

OOKYMEHTaxX Ha pasbeguHUTENN U 3a3eMITUTENN.



5.5.8 KoadpdmumneHT 3anaca MexaHU4eckon NPOYHOCTU U3ONSATOPOB [OIMKEH
ObITb:

- pasbeauHuUTENen N 3a3eMrmTene BCEX KIacCOB HaMnpsbKeHWst KaTeropum
pasmerleHns 1 no FOCT 15150 ¢ UCNonNb30BaHNEM BbICOKOMPOYHbIX N30MATOPOB -
He MeHee 2;

- pasbeguHuTEnen un 3asemnutenen Ha HanpsikeHe 110 KB u BbiLwe KaTeropumn
pasmelleHns 2, 3,4 no FOCT 15150 - He meHee 2;

- pasbeguHuTenen U 3asemnurenen Ha HanpsxeHve 0o 35 kB BKMOYUTENBHO
kaTteropuin pasmellerms 2, 3,4 no TOCT 15150 - He meHee 1,5;
- pazbeauHuTenen 1 3asemMnuTenen ¢ NoNMMEPHON U3onALnen BCex KaTteropum
pasmerieHuns no FOCT 15150 - He meHee 1,5;
- pa3beanHuTenen B NogBeCHOM UCMNONHEHUN - HE MeHee 4.
Pac4yeTbl KOS(hMUMEHTOB 3anaca MeXaHWYeCcKoW MPOYHOCTU  OOSDKHbI
NPOBOAMTBLCS MO METOAMKAM NpeanpuaTui - pa3paboTymKoB U3Lenun.

5.6 TpeboBaHUA K CTOMKOCTU NPU CKBO3HbIX TOKaX
KOPOTKOro 3aMblKaHUA

5.6.1 PasbeguHuTENM BO BKIIKOYEHHOM MOSMOXEHWUU [OIMKHbI BblaepxvBaTb 6e3
NOBPEXOEHUN, NPENATCTBYIOLLMX MX HOpMaribHOM paboTe, anekTpoanHaMmmnyeckoe m
TepMuyeckoe BO3OENCTBUSI  CKBO3HbIX TOKOB  KOPOTKOrO  3aMblKaHus C
napameTpamu BMfoTb 40 CreayroLwmx HOPMUPOBAHHbBIX 3HAYEHWI:

- HOMWHasbHbIA KPaTKOBPEMEHHbIN BblAEPHKMBAEMbIA TOK (TOK TEpMUYECKOM

CTOMKOCTK) I, paBHbIA OOHOMY W3 3HaYEHWW, NPUBELEHHbIX B Tabnuue 2,
yKa3aHHbIN B TEXHUYECKMX OKYMEHTaX Ha KOHKPETHOe u3aenve;
- HanbonbLUMIA MUK HOMMHArBLHOTO KPaTKOBPEMEHHOrO BblAEPKMBAEMOr0 TOKa

(TOK 3MeKTPOAUHAMUYECKON CTOWKOCTU) {y, paBHbI 2,5/, NpU HOMUHASBHOM
yactote 50 Iu;

- Ha4anbHoe OelCTBYoLLEeEe 3HaYEeHNE NepuoanNHecKon CoCTaBNAWENR fy .
Bpems npoTekaHus HOMWMHAaNbLHOMO KpPaTKOBPEMEHHOIMO BblAEPXMBAEMOrO TOKa

(BpemMs KOpPOTKOrO 3amblkaHusl) £ OOIMKHO OblTb YKa3aHO B TEXHUYECKMX
OOKYMeHTax Ha KOHKPETHbIE TUMbl U JOIMKHO ObiTh:

-1 vm 2, unn 3 ¢ - ons pasbeguHuTenen Ha HanpskeHne 220 KB n Hke;

-1 vmm 2 ¢ - ang pasbeguHuTenen Ha HanpsbkeHve 330 KB v BbiLe.

5.6.2 3aszemMnmTenn BO BK/HOYEHHOM MOJIOXKEHUM OOJDKHbl  BblAepXuBaTb
AJNIeKTpoaAnHaMn4eckoe n TepmMmmyeckoe BO34ENCTBMS CKBO3HbIX TOKOB KOPOTKOro
3aMblKaHnAa C napamMeTpamMy, HOPMUPOBAHHbIMKU ONA pa3'beﬂI/IHI/ITeJ'IeIZ, eclin
pasbeanHunTenn n 3asemMnmTtenn CoCTaBndarT eanHoe Leroe, npu 3ToM 3Ha4eHne

fy » MPUHMMALOT paBHbIM 1 C.

[na 3asemnutenen, NpMMEHAEMbIX OTAENbHO OT pasbeuHUTENEN, NnapaMeTpbl
criegyeT ycTaHaBMBaTb B TEXHUYECKMX [OOKYMEHTAX Ha KOHKPETHbIE Turbl
n3genvn.

5.6.3 [na 3asemnutenen, npegHasHadeHHbIX Takke Ans ONUTENbLHOro
NpoMNyCcKaHWs TOKa, HOMMWHambHbI TOK OOSKEH ObiTb yKa3aH B TEXHUYECKUX
OOKYMeHTax.

5.6.4 ,D,OI'IyCKaeTCFI Mcnosib3oBaTb pasdbveANHUTENN N 3a3EMITUTENTN NPU BPEMEHN

KOPOTKOro 3amMblKaHua £, NpeBblLLaloLLIEM HOPMUPOBAHHOE i.. C OAHOBPEMEHHbLIM
yMEeHbLlleHnemMm BeJIMYUHbl HOMWUHAIIbHOINo KpaTKOBPEMEHHOINo BblAepXuBaeMoro

TOKa (TOKa TepMMYecKoW CTOMKOCTW) [, [0 3HauyeHus [;, onpenensiemoro no
dopmyre
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Mpu £ < £, I; npyHUMatOT paBHbIM [ .

5.6.5 [onyctumoe paccTosiHue OT pasbeauHuTernen u 3asemrmtenerd Ao
Grvkaniero onopHOro M3onaTopa Nog OLWMHOBKY Uy Grivkanwero annapata, npm
KoTopom obecrneyvMBaeTcsl rapaHTupyemasi CTOMKOCTb MNPV CKBO3HbIX TOKax
KOPOTKOro 3aMblKaHusl, LOIMKHO ObITb YKa3aHO B PyKOBOACTBaX Mo aKCnyaTauum.

5.7 TpeboBaHUA K KOMMyTaLUn pa3beaUHUTENISIMU
ypPaBHUTESNIbHOIO TOKa, TOKa X0JsIoCcCToro xoaa
TpaHcdopmaTopoOB, 3apAAHLIX TOKOB BO34YLIHbIX U
KabGesbHbIX JIMHUN

571 Tlo TtpeboBaHuo noTpedbuTENA pasbeguMHUTENM Ha HOMWHANbHOE
HanpsbkeHne 110 kKB 1 Bblwe, UCMOMb3yeMble A9 Nepedadym TOKOB Harpysku C
OOHOM CUCTEMbI LUMH Ha APYrylo Npu MX NepektodeHnn, AOMKHbI KOMMYTMPOBATb
ypaBHUTESbHbIE TOKW.

BennymMHa HOMWHaNbLHOrO YpPaBHUTENBHOMO TOKa AoskHa coctaerate 80%
HOMMHAIBHOMO TOKa, HO He AorpkHa npeBbiwaTb 1600 A.

MpumeyaHne - HomMuWHanNbHbIA ypaBHUTENbHLIA TOK pasbefuHUTEnen MOXeT
ObITb 3HAYUTENbHO GOnNbllE HOMWHANBHOTO TOKA. HOMMHAMbHBLIN YPaBHUTENbHbIN
TOK, 60onee 80% HomuHanbHOro Toka unm 6onee 1600 A, [OkeH yCTaHaBNMBaTLCS
MO COrnaLleHno Mexay U3rotToBUTenemM n notpedburenem.

KoHKpeTHOe 3HayeHue YpaBHUTENbHOrO TOKa [OOMKHO ObiTb yKaszaHo B
TEXHUYECKMX JOKYMEHTAX.

5.7.2 HowmvHambHble  ypaBHUTENbHbIE  HAaNPSPKEHUsl, NpPU  KOTOPbIX
pasbequHUTENN AOMMKHbI KOMMYTMPOBATb YPaBHUTENbHbIE TOKW, MNPUBEAEHbI B
Tabrmue 4.

Ta6n1/|u,a 4 - HoMmuHarnbHble YpaBHUTEIbHbIE HAaNPAXXeHUA

[ U srpse wom, B
Ot 110 go 150 BKntOu. 100
Cs. 150" 330 " 200
"330 " 750 " 300

5.7.3 PazbeavHutenu OoIbkHbl BKMOYaTb M OTKMOYMATb TOKM XOMOCTOro xoda
TpaHchopMaTopoB, 3apsiAHble TOKM BO3QYLWHbLIX W KabenbHbIX JMHUA  Npu
MUHMMarbHO 40NYCTUMOM PacCTOSHUM Mexay Nontocamu.

3HayeHuss 3TMX TOKOB [AOMKHbl ObiTb YyKasaHbl B 3KCMMyaTauUWOHHOM
OOKYMEHTAaLUM Ha KOHKPETHbIE TUMbl pa3beauHUTENEN.



5.8 TpeboBaHuUsA K KOMMyTaL UK 3a3eMITUTENAMU
HaBeAEeHHOro TOKa U TOKa BKITIOYE€HUS1 KOPOTKOro
3aMblKaHuA

5.8.1 llo TpeboBaHMio noTpebuTens 3azemnmTenn knaccoe A u B Ha
HOMUHanbHoe HanpsbkeHve 110 kB n 6onee, npegHasHavyeHHble NS 3a3eMIeHNUst
NMHUA nepedad, AOSKHbl KOMMYTMPOBaTb W MPOBOAUTb HaBEOEHHbIE TOKM,
BO3HMKAOLLME B OTKITOYEHHBIX U 3a3EMIIEHHbIX JIMHMSAX B pe3ynbTaTe MHAYKTUBHOIO
N EMKOCTHOro B3auMOOEWCTBUMA C COCEOHUMW JMHUSIMKW, HaxogsLWMMUCS Mo
HaNpPsHKEHNEM.

OTu 3a3emnMTeNM B SKCnyaTaummn 4oikHbl obecneymnBaThb criegytoLlee:

- BK/OMEHME W OTKIMOYEHUE WMHAYKTUBHOMO TOKa, KOiga OOMH KOHEL JMHWK
nepegad 3a3emrieH, a KOMMyTauus Ha 3eM0 OCYLUECTBNSETCHA Ha ApyroMm ee
KOHLE;

- BKJIOYEHME U OTKIIOYEHME EMKOCTHOrO TOKa, KOora OAWH KOHEeL MNUHWK
nepefad OTKIMOYEH, a KOMMYyTaLWs Ha 3eMIt0 OCYLLeCTBNSETCA Ha OpYyroMm ee
KOHLLE;

- MOCTOSAHHOE MPOXOXOEHME NHOYKTUBHOTO U EMKOCTHOMO TOKOB.

5.8.2 HomuHanbHble WHOYKTMBHbIE W €MKOCTHblE TOKW, HaBEeAEHHble
3MEKTPOMarHUTHbIM U 3MEKTPOCTATUYECKMM  MOfSIMM  COOTBETCTBEHHO, W
HOMVHAIbHbIE HaBEAEHHbIE HAMpPsSPKEHUS, MPU KOTOPbIX 3a3eMIMTENN OOIPKHbI
NPOBOAMWTb, BKMKOYATb M OTKMOYATh BbllUEyKa3aHHble TOKMW, NpMBEAEHbI B Tabnvue
5.

Tabnmua 5 - HoMuHanbHble HaBegeHHble (MHOYKTUBHbIE U €MKOCTHbIE) TOKU U
HaNPsHXeHst



7 B OrneKTpoMarHnTHoe AnekTpocTaTn4eckoe
HOM B3aUMOAENCTBME B3aMmoaencTeme
fL,A UL,KB fc,A Uc,KB
Knacc 3asemnutens
A B A B A B A B
110 50 80 0,5 2 0,4 2 3 6
150 50 80 1 2 0,4 3 3 8
220 80 80 1,4 2 1,25 3 5 12
330 80 160 2 10 1,25 18 5 17
500 80 160 2 20 2 25 8 25
750 80 160 2 20 3 25 12 32
MpumedaHns
1 3asemnurenu knacca A MCNOMb3yT B KOPOTKUX MNapannenbHbIX MHUAX
WM B JIMHMAX C HEBbICOKOM B3aMMOCBSA3bKD C COCEAHVMM  JIMHUSIMM,
Haxo4ALWMMMCS NOA HanpsiKeHNEM.
3asemnurenu knacca B ncnonb3yoT B ANMHHBIX NapanienbHbIX JMHUAX Unn
B JIMHMAX C BbICOKON B3aUMOCBSI3bi0 C COCEAHUMMW FIMHUSIMW, HAXOAALWMMANCS NOA,
HanpspKeHNEM.
2 HomuHanbHble HaBedeHHble TOK U HanpshkeHue Oonee npuvBeAEHHbIX B
HacTosLen Tabmmue 3Ha4YeHn LOMKHbI ObITb COrmacoBaHbl MeXay 3aKka3vyuMKkoMm
n notpebutenem.

5.8.3 3azemnuteny no BKIIOYAKOLLEN CNOCOBHOCTM NPU KOPOTKOM 3aMblKaHUN B
3aBMCUMOCTM OT Kracca 4OSTKHbl BblAEPKMBATL KONIMYECTBO OnepaL i BKIIOYEHUS,
ykadaHHoe B Tabnuue 6, Nnpy HOMUHANbHOM TOKE BKITHOYEHMS KOPOTKOrO 3aMblKaHUst

i

BRI -

Tabnunua 6 - Bkntovarowasa cnocobHOCTL 3a3eMnUTenen Npu KOPOTKOM 3aMblKaHMM



Knacc 3asemnutens || BkntovyatoLias cnocobHOCTb Npu KOPOTKOM 3aMblKaHWUM
(KkorMYecTBO onepawuin BKIHOYEHNS)

EO Be3s BkntovatoLLen cnocobHoCTH
E1 2
E2* 5

*

3asemnuTenu ans aKkcnnyatauum B CeTAX HanpsbkeHvem ao 35 kB
BKMHOYUTENBHO.

BernmumHa aToro Toka gorrkHa ObiTb paBHa HaVI6OJ'IbLIJeMy MUKY HOMWHalIbHOIo

KpaTKOBPEMEHHOIO BblaepXuBaeMoro Toka f.‘l .

3asemnurtenn, ons KOTOpPbIX YyCTaHOBJIEH HOMWHAsbHbLIA TOK BKJIIOYEHUS
KOPOTKOIro 3aMblKaHnA, OOJDKHbI ObITb CNOCOGHbI BKMKOYATb HOMMHASBbHBLIN TOK
BKIMIOYEHUNA KOPOTKOro 3aMblKaHunA npu noéom NPUNOXXEHHOM Hanps>XeHnn, He
npesblakoLieM HOMUHalTIbHOIO.

5.8.4 Knacchbl 3azemrmTenen no KOMMyTauum HaBegeHHbIX TokoB (A urim B), a
TaKxe No BKMYaroLwen CnocobHOCTN NP TOKE BKITKOYEHUS KOPOTKOrO 3aMblKaHUst
(E1 vnm E2) pormkHbl BbITb YKa3aHbl B TEXHUYECKUX JOKYMEHTaX.

5.9 TpeboBaHuA K BCcnomMoraTtesibHbIM Lensam, Lensam
ynpaBneHusa U HU3KOBOJIbTHOW annapaTtype NpuBoAoOB

5.9.1 HuskoBonbTHasg annapatypa npuUBOOOB [OfkHA COOTBETCTBOBATb
HOPMaTVBHbLIM JOKYMEHTaM, yTBEPXKOEHHbIM B YCTAHOBIIEHHOM MOPSAAKeE.

5.9.2 BcnomoratesnbHble KOHTaKTbl U KOHTaKThbl ynpaelieHnAa OOJDKHbI ObITb
npurogHbl Ana  onpegerieHHoro KonnydectBa JJIEKTPUHECKUX U MeXaHUYEeCKUX
pa6oq|/|x LIMKIOB, YKa3aHHbIX O11A pa3'be,El,I/IHI/ITeJ'IeIZ 1 3a3emMnuTenen.

5.9.3 M3onaumsa uenen ynpaeneHUs U BCMoOMOraTenbHbIX LiEenen, a Takke ux
anemMeHTOB gorpkHa cootBetcTBoBaTh [OCT 1516.3. Mo TpeboBaHuio noTpedbutens
N30NALUSt JOIDKHA BbIAEPXMBATL TaKXe MMNYSIbCHOE HanpshxeHune, paBHoe 5 kB.

5.9.4 Pabouve xapakTePUCTMKM BCMOMOraTeNbHbIX KOHTAKTOB MPU MOCTOAHHOM
TOKe A0SPKHblI COOTBETCTBOBATL 3HAYEHUSIM, YKa3zaHHbIM B Tabnumue 7.
Tabnuua 7 - Paboune xapakTepuCTMKN BCNOMOraTesibHbIX KOHTaKkToB
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Knacc HomuHanbHbIn HomuHanbHbIN OTkntovatoLas
BCMNOMO- TOK, KpaTKoBpe- CnocobHoCTb npwu
raTenbHbIX || KOMMYTUMPYEMbIN || MEHHbIN HOMWHAanNbLHOM
KOHTaKTOB || KOHTakTamu, A BblE€PXXMBAEMbI TOK || HANPSDKEHUN  MUTaHUS
B TedeHue 30 mc, A BCMomMoraTesibHbIX
Lenen
no48B ot 110 po
250B
MA BT
1 10,0 100 - 440
2 2,0 100 - 22
3 0,2 - 50 -

MpumeyaHus

1 OTknovarolas cnocobHOCTb BCMOMOraTeribHbIX KOHTakTOB BCEX KIacCoB
yKasaHa 4514 uenu ¢ nocTosiHHon BpemeHn ot 20 o 24 mc.

2 BcromoraTenbHble KOHTaKTbl Kracca 3 He npefHasHadyeHbl Ansi Toro,
4yTOObLI MOABepraTbCs MOSIHOMY TOKY KOPOTKOrO 3aMblKaHUs BCMOMOraTerbHOro
nutaHusa nogcTaHuun. KoHTakTbl knaccoB 1 v 2 npegHasHa4veHbl ANA TOro,
4yTOObl MOABEepraTbCsA MOMHOMY TOKY KOPOTKOro 3amblKaHusi BCMOMOraTenbHOro
NUTaHUs NOACTaHLIUM.

3 BcnomoraTtenbHble KOHTaKTbl KflaccoB 1, 2 n 3 Ans NOCTOSIHHOIO TOKa
CNOCOBHLI HOpMaribHO YNPaBATLCS NP NEPEMEHHOM TOKE M HAMPSIKEHWUN.

Knacc BcnomoraTernbHbIX KOHTaKTOB [OOSDKEH ObITb YKa3aH B TexXHUYeCKUX
AOOKYMeHTax Ha KOHKPETHbIE TUMbl NpMBOAOB.

5.9.5 KomnnekTyowasi HM3KOBOMbLTHAsA annapaTypa NPUMBOLOB B OTHOLLEHWUM
HarpeBa - no TOCT 403.

5.10 Tpe6oBaHUA K KOHCTPYKLUMU

5.10.1 MeTtannuyeckume 4acTu, NoaBepravoLmecs BO3LENCTBUIO KIMMaTUYECKMX
(baKTOpPOB BHELUHEN cpenbl, NpyM HeobXOo4MMOCTM LOIPKHbI MMETb 3aluUTHbIE
MoKpbITMS C y4eToM ycroBui akcnnyataumm no FOCT 15150 u cpoka cnyxObl
nsgenus.

YKaszaHusi O BOCCTaHOBNEHUWM TMOKPbITUA OTAEMbHbIX 4YacTel B npolecce
aKcnnyatauun, KpOMe KOHTaKTHbIX MOBEPXHOCTEW, a TaKke NepuoguvHOCTb
BOCCTaHOBIIEHUSI, [OOSDKHbI OblTb YyKa3aHbl B TEXHWYECKUX [OKYMEHTax W
PYKOBOACTBE MO 3KCMfyaTauuMM Ha KOHKPETHbIA Tun wusgenus. TexHororus
BOCCTaHOBIIEHUS] MOKPbITUA doibkHa OblTb yKasaHa B pyKoBOACTBE MO
aKcnnyaTayumu.
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5.10.2 [JonycTUMOCTb KOHTaKTOB pPa3HOPOAHbIX B  3NEKTPOXUMUYECKOM
OTHOLLEHMX METanrnoB, CMNNaBoB W MeTannMYecKUx U HeMeTanMyecKunx
HeopraHM4ecKkMxX MOKPbITUA U MEeTasfioB C HemeTannamu U MeToabl 3awmTbl OT
KOHTaKTHOWM Koppo3un - no FOCT 9.005.

KoHTakTupyowme nOBEPXHOCTU KOHTaKTHbIX COEAMHEHWA U KOHTAKTOB
ANeKTpUYecKkMx uenen [AomkHbl  ObiTb  BbIMOMHEHbl B 3aBUMCUMOCTU  OT
arpecCuUBHOCTM Cpedbl M CTEeNeHW BO3HUKHOBEHWS KOHTAKTHOW KOPPO3UM Kak
"nonyctumble" no FOCT 9.005.

5.10.3 Pa3veguHuTenM OommkHbl OOMycKaTb YCTAHOBKY Ha FOPU3OHTarbHOW W
(vnn), BEPTMKANbHON, U (M) HAKSTOHHOW NIIOCKOCTSIX, @ B NO4BECHOM UCMOSTHEHUN
- Ha nopTarne.

KOHKpeTHbIN BUA YCTAaHOBKW A0IMKEH ObITh YKa3aH B TEXHUYECKMX JOKYMEHTaX.

5.10.4 [1na pazbeanHuTenen ¢ pasgeneHHbiMmM ornopamMmm U3rotToBUTENEM OIDKHA
ObITb yCTAHOBMEHA HOMMHAlbHAsA 30Ha KOHTAKTMPOBAHUS.
PekomeHayemble 3Ha4YeHUS HOMUHAamNbHbBIX 30H KOHTaKTUPOBaHUA NpuBeaeHbl B
Tabrmue 8.

Tabrmua 8 - PekomeHOyeMble 30Hbl KOHTaKTMPOBaHWUS AN HEenoaBWKHbIX
KOHTaKTOB pa3beanHuTenen

B munnmumeTtpax
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Tun OWMHOBKMK
M'Mbkas XKecTtkas
I7 OTKMNOHEHMEe KOHTaKTa no ocsiM
HOM >
kB
x* B Ex ana manbix || ana x* B Ex z ***
NponeToB || ANMHHBIX
nponeTos
7 *kk
110 100 350 200 300 100 100 100
150 200 400 200 300 150 150 150
220 200 500 250 450
330 200 500 300 450
500 200 600 400 500 175 175 175
750 - - - - 200 200 200
* [pogonbHOEe OTKIIOHEHWE OTHOCUTENbHO MNOAAEPXMBAOWMX MPOBOAOB
(BnnsHWe Temneparypbl).
** [Opu3OHTanbHOE OTKMOHEHWE B HanpaBrieHUW, MepneHauKynapHOM K
noaaepxvBaroLLMm NpoBogam (BrnsHue BeTpa).
***  BepTukanbHOe OTKIIOHEeHWe npu MBKOM  OWMHOBKE  (BrUsiHUE
TeMmneparypbl 1 06rieqeHeHNs) 1 KECTKOW OLLMHOBKE (BInsiHWE obnieaeHeHuns).

HomMuHanbHble 3Ha4YeHUs1 30HbI KOHTaKTUpoOBaHUA [OOJDKHbI ObITb YKa3aHbl B
TEXHUYECKUNX OOKYMEHTaX Ha KOHKPETHbIE TUMbI paS'beLl,I/IHI/ITeJ'IeIZ.



5.10.5 WapHupHble coeauvHeHMs n Tpywmecs 4YacTu usgenun, Tpebyowme
NepuoamnyYecKon CMasku, AOMKHbl WMMETb, MNpU HeobXOAMMOCTW, CMa30uHble
OTBEPCTUSA UMM NpUCNocobneHns 4na CMasku.

3akpbiTble y3nbl usgenuin kateropun pasmewenns 1 n 2 no[OCT 15150
OOIDKHbI ObITb BbINOMHEHbI TaK, YTOObI CMa3ka He 3arpsa3Hsanach U He BbiMblBanach
00 ee 3aMeHbl Npu pemoHTax. lMepvognyHOCTb OOHOBMEHWS CMas3ku cregyet
yKa3blBaTb B PyKOBOACTBE MO 3KCNyaTaLun.

PekomeHgyeTca wucnonb3oBaTtb MaTepuvarbl, MOKPbITUSA W TPYLUMECH Y3ribl
(WapHWpHbIE COeaAVHeHWs), He Tpebylolme CMa3kum B TEeYEeHUE MEXPEMOHTHOrO
nepuoga.

MexaHvnyeckune pegykTopbl NMPUBOAOB HE OOSMKHbI MMETh yTevek Macna (npv ero
HanM4nM) 1 gOIPkHbLI paboTtatbk 6€3 NONoNHEHNsT Macna B TEYEHNE MEXPEMOHTHOIO
nepvoga. NepnognyHOCTb 3aMeHbl Macna AorkHa ObiTb yka3aHa B PyKOBOACTBE
Mo 3KcnnyaTauum.

5.10.6 OnemeHTbl Cxem yrnpaBrieHUs W NUTaHUA NPUBOAOB OOIDKHbI ObiTb
pacnonoXxeHbl B MecTax, YAoOHbIX 4119 0CMOTpa, O0CYXMBaHUS U PEMOHTA.

5.10.7 CeyeHne mMBKMX MeOHbIX MPOBOAHMKOB MeEXOY MOABWMXHOM 4acCTbio
3a3eMnUTENs U HENOABWKHOM YaCcTblo 3a3eMIUTENS UMK pa3beduHUTENs B Cryyae,
€CIN 3a3eMIUTENb U pas3beduHNTENb COCTaBNSAIT €4MHOE Lienoe, OIPKHO ObITb He

MeHee 50 Mm 2,
Mpymeyanne - MyUHUManNbLHOE MONepeyHoe cedeHne MefHblX coeguHeHun 50

MM2 pgaHo Ans obecnevyeHuss MexaHW4ecKon MPOYHOCTU U COMPOTUBNEHUS
KOppOo3un NpoBOAHMKOB. Ecnm Ons npoBedeHUst TOKa KOPOTKOMO 3aMblKaHWs
ncrnonb3ytloT  rMbkoe  coefguHeHWe, OHO  [OkHO  ObITb  paccyuTaHo
COOTBETCTBYIOLMM obpasoMm. Ecrm ucnonb3yioT Apyroi matepuan, TO [AOIDKHO
ObITb 06ecrnevyeHo COOTBETCTBYIOLLEE SKBUBANEHTHOE NONepeyYHoe ceyveHue.

5.10.8 lNogBwxHble YacTU pasbeauHUTENS U 3a3eMIIUTENEN, COCTaBNSAOLLMX
eovHoe Luernoe, OOmMKHbl ObiTb COMOKMPOBaHbl MEXaHWYECKW Tak, 4Tobbl npu
BKMOYEHHOM  MONMOXEHWM  [MTaBHOW Lenu Obiflo  HEBO3MOXHO  BKIHOYEHME
3a3emMrslowen uen, a npu BKIIIOYEHHOM MOSIOKEHUN 3a3eMSIOWEN Lenn He
[OonycKarnoch BKIIOYEHWE [MTaBHON Lienw.

Kpome  mexaHundeckonm  ONOKMPOBKM  OoibkHa  ObITb  npegycMoTpeHa
BO3MOXHOCTb MPUMEHEHUST 3MNEKTPOMArHUTHOM WITM 3NEKTPUHMECKON OITOKMPOBKMN.
Buabl GnoknpoBkM AOMKHbI ObiTb COrMacoBaHbl C 3aKa34yMKOM W yKasaHbl B
TEXHUYECKMX LOKYMEHTAX Ha U3genve.

PasbeguHutenu n sasemnuteny unv npueBogbl K HUM, HernpaswuibHas paboTa
KOTOPbIX MOXET MPUYUHUTL YLLEepO unmM KoTopble NMPUMEHSIIOT Ans obecneyeHust
N30MALMOHHBIX MPOMEXYTKOB, [AO/DKHbl OblTb CHaAOXeHbl 3nemMeHTamMun Ons
YCTaHOBKM 3anvparoLLmx YCTPOMUCTB (Hanpumep HaBeCHbIX 3aMKOB).

5.10.9 KoHTaKTHblE coeaMHEHNsI NPOBOAHMKOB Mexay Cob0M B pa3beanHUTENaX
N 3a3eMnMTensix, a Takke C BblBogamu pasbeauHutenen - no FOCT 10434.
BiBoabl pazbeanHutenen - no FOCT 21242 n [OCT 24753.

BbiBOoObl 3aszemnuTene B 4acTu NPUCOEOUMHUTENbHbIX Pa3MepoB LOIDKHbI
YOOBMETBOPATbL TpebOoOBaHMAM, YKa3aHHbIM B TEXHUYECKMX [OOKYMEHTax Ha
KOHKPETHbIE TUMbI N3O ENTNI.

3axVMbl  ONA NPUCOEOVHEHUs] BHELUHWX BCMOMOraTesbHbIX LUenen (uenen
ynpasneHusi, 6rnokMpoBku 1 curHanuaauum) B npusogax - no FTOCT 10434 n[OCT
19132.

TpeboBaHua K 3axxmam A0SDkHbI ObiTb YKasaHbl B TEXHUYECKMX LOKYMEHTAX.

5.10.10 Tabnuykn n3genuin SorpkHbl KPenuTbCs Tak, YTOObl OHW Obifi BUAHbI
(Mpn HeobxogMMOCTM C MOMOLBIO CheumarnbHbIX CPeacTB) Mpyv HOpMarbHOW
akcnnyataumun. Tabnmukm n Mx KpenneHus AOoikHbl OblTb YCTOMYMBbBI NPOTMB
aTMocepHbIX BO3AENCTBUN N KOPPO3UMK.
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5.10.11 MpuBoabl, Tpebyome NogCcoegMHEHNS BHELLHUX Lenen, 40MkHbl UMETb
YyCTpONCTBA 4119 nogcoeanHeHunst kabenewn (nposogHukos) no FOCT 12.2.007.0.

OT1BepcTud B KabenbHbIX BBOAAX AOIMKHbLI ObiITb CKOHCTPYMPOBAaHbI TakK, YTOObI
npu ycTaHoBke kabenew Ao/imkHbIM 06pa3oM Obina OOCTUrHyTa YyCTaHOBMEHHast
cTeneHb 3aumtbl ODOMOYKM NpMBOAA, O YEM YKa3blBalOT B PYyKOBOACTBE MO
aKcnnyartaumu Ha NpuBoL.

KonnyecTBO U pasmepbl OTBEPCTUA OOSDKHbI OblTb yKa3aHbl B TEXHWYECKUX
OOKYMEHTax Ha NpuBog.

5.10.12 B 3aBMcMMOCTUM OT HanMM4mMsa cBODOOAHbLIX BCMOMOraTerbHbIX KOHTaAKTOB
npuBOAblI MOTYT UMETb ABa UCMNOSHEHUS:

- C BCnomMorarernbHbIMM1 KOHTaKTamu;

- 6e3 BcrnomMoraTtesbHbIX KOHTaKTOB.

Uncrno cBobogHbIX BCNOMOraTeSlbHbIX KOHTaKTOB, YCTAHOBIIEHHbIX B MeCTax,
OOCTYMHbIX 4N OCMOTPa U PEMOHTA, peKkOMeHAYyeTCs BblbupaTtb U3 paga:

- 4; 8; 12 - ona pasveanHuTenen u 2; 4 - ona 3asemnurenen, eCnm KOHCTPYKL M
BCNomMoraTenbHbIX KOHTaKTOB aonyckaeT B3aUMHYO nepecTaHOBKY
(nepecoefMHEHNE) KOHTAKTOB (3aMbIKaOLLMIA - pa3MblKatOLLMI);

- 8, 12; 16 - ona pasbeauHutenen u 4; 8 - Oona 3asemMnuTenen, ecrnu
KOHCTPYKLUSI BCNOMOraTesibHbIX KOHTaKTOB He A40MyCKaeT B3auMHYO NepecTaHOBKY
(nepecoequHeHne) KOHTaKTOB (3aMbIKAIOLLMINA - pa3MblKatoLLmMi).

KOHKpeTHOe 4MCno BCNOMOraTesbHbIX KOHTAKTOB AO/PKHO ObiTb YyKas3aHO B
TEXHUYECKMX LOKYMEHTAX.

5.10.13 lMpuBogbl, Tpebytowwme nogorpesa, AOMKHbI UMETb NOAOrpeBaTerbHbIE
YCTPOWMCTBA 3alLMLLEHHOro TUMa, Kak NpaBumnio, Ha HOMUHanNbHoe HanpsbxeHve 220 B
NepeMeHHOro Toka.

Bce nogorpeBaternbHble YCTPOMCTBA AOSMKHbI OblTh pacnonioXkeHbl TakK, YTobbl
He BbI3BaTb YXyALEHUs MNPOBOAKU WM (PyHKLUMOHUPOBaHWUA APYrMX 3reMeHTOB
3NEeKTPUYECKON Cxembl NpuBoaa.

Temnepatypa, nNpyv KOTOPOW LOIKHbI BKMOYaTb M OTKMOYaTb B mpouecce
aKkcnnyataummM noporpeBaTefibHble YCTPOMCTBA, He MMEKWMe aBTOMaTu4ecKoro
BKITFOYEHNS - OTKIMIOYEHMS, A0SDKHA ObiTb YKa3aHa B PyKOBOACTBE MO KCNyaTauum
Ha NpuBOoA.

MpvBoAabI C  aBTOMaTU4ECKMM  YynpaBfieHNeM nogorpeBartenibHbIMn
YyCTPONCTBaMM LOMKHbI U3rOTOBMAATLCS MO TpeboBaHuo notpebutens.

Lkadbl npuvBOOOB UM MEpPeKiovalomx YCTPONUCTB  SNIEKTPUYECKUX W
9NEeKTPOMarHUTHbIX  GrNOKMPOBOK  OOMKHbI  ObiITb  CHabXeHbl  ycTponcTBaMu
NOCTOSIHHOrO NOAOrpeBa AS1st UCKMIOYEHNst 06pa3oBaHUst KOHAEHCALMOHHON BRarn un
OONOMHUTENBHBIM YCTPOMCTBOM MOAOrPEBa, BK0OYaEMbIM Ha 3UMHUI Nepuoa.

Cnocob6 ynpaBneHus nogorpeBaTernbHbIMU  yCTpOUCTBaMU  (PY4HOM  Unu
aBTOMaTUYECKUIN) AOIMKeH BbITb YKa3aH B TEXHUYECKMX OKYMEHTaxX Ha KOHKpeTHoe
nsgenve.

5.10.14 Xapaktep OABWXEHUS WU HanpaBfiEHWE OBWKEHWUSI OPraHoB YrpaBrieHUst
NPUBOAOB AOSMKHbI COOTBETCTBOBATbL YKa3aHHbIM B Tabnuue 9.

Tabnmua 9 - XapaKTep M HanpasnleHne ABMXeHnA OpraHoB yrnpaBJieHUA NpneBoaoB
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[BwKeHVe opraHa ynpasreHus Hanpasnenue ABVDKEHNS opraHa
ynpaBneHns
npun BKAIOYEHUN Npuv OTKMIOYEHUN
BpaiuarenbHoe Mo yacosoi || [NpoTus YacoBoWn
cTpernke CTperkm
MpsimonuHerHoe, || BepTukanbHoe CHunay BBEpPX Cepxy BHU3
noyTn
NPSIMONUHENHOE T ¢
"opusoHTanbHoe || BnpaBo . BrieBO g
Ot onepaTtopa, || K onepartopy,
HaXx1M Bnepes BbITArMMBaHWe Ha3apg

Mpy OTKMOHEHUM OT p[AaHHOro TpeboBaHUS Ha npuBodax [AofkHa ObiTb
nomMelleHa MHgopMaumoHHas Tabnmuka o6 aTom (Hanpumep, "BkniodeHne npotvs
4acoBOW CTPernkun”).

5.10.15 PasbegmHuTenn n 3asemnurenu, BKnYas ux npuBoabl, AOMMKHbI ObiTb
CKOHCTPYMPOBaHbl TaK, 4YTOObl WCKMOYancs WX BbIXOL4 W3 BKMAKYEHHOTO WIn
OTKIMOYEHHOTO MONOXEHUS Noa, AENCTBUEM;

- CUNbl TSAXKECTH;

- faBneHns BETPa;

- BUOpauum;

- yOapoB  YMEPEHHOW  CWurbl
COoeAVHUTENbHbBIM TSiram NpPUBO4OB;

- ANEKTPOAMHAMNYECKNX YCUITUA TOKA KOPOTKOIO 3aMblKaHUS;

- NpoTeYeK BO3ayxa B CUCTEME NMHEBMATUYECKUX NPMBOOOB.

PasbeguHuterm ©n  3a3eMimTenM C NpMBOAaMM  OOIDKHbI  ObiTb
CKOHCTPYMpOBaHbl Takmm 00pa3om, 4TOObl OHW MOIM (MKCMPOBATbCA Kak B
OTKIMOYEHHOM, TaK MU BKIHOYEHHOM MOMNOXEHUSX.

PasbeguHutenu n sasemMnuTeny JosmkHbl JONycKaTh BpeMEHHOe MexaHndeckoe
3anupaHne Kak B OTKMHOYEHHOM, TaK W BK/OYEHHOM MOSIOKEHUN C  LEnblo
©GesonacHoOCTK, HaNpMMeEpP, NPU TEXHUYECKOM OO CIY>XMBaHWN.

Mpumeyanne - MNMocnegHee TpeboBaHNE HE OTHOCUTCS K pa3beavHUTENSIM UK
3a3eMnuTensm, NPMBOAMMbIM B JeACTBUE LUTAHION PYYHOrO yrpaBrieHus!.

mnnn cnyqaﬂHoro NPUKOCHOBEHUA K

5.10.16 KoHCTpyKUUa nsgenuin ons pamnoHoB C XONoAHbIM KIMMaToM OOIKHA B
[ornonHeHne k TpeboBaHMAM HacTosIWero craHgapTa cooTtBeTcTBoBaTth [OCT
17412.
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5.10.17 CTeneHb 3aWmThbl OT JOCTYMNa K OMAacHbIM YacTAM, OT BHELLHUX TBEPAbIX
npeaMeToB M OT BOA4bI NPUBOAOB, UMEtOLLMX 0605104KM (LKadbl), a Takxke LwKados,
cogepawmx — nepekriovaome  YyCTPOMCTBA  CUCTEM  JNIEKTPUYECKUMX U
3neKTpoMarHnTHbIX BriokmpoBok no FOCT 14254, pormkHa ObiTh He Hwke IP3X ons
HapyXHbIX YCTAHOBOK M He Hwke IP2X - ona BHyTpeHHen ycTaHoBkW. JlioObie
BEHTUITALUNOHHbIE OTBEPCTUSA OOIPKHbI ObiTb 3alMLUEHbl WA BbIMOSHEHbI Tak,
4YTOObl Oblfa 4OCTUrHYTa Takas e CTeneHb 3alMTbl, Y4TO U Ans 060MoYku wkada.
CTteneHb 3aWLmTbl NPUBOAOB AOIMKHA ObiTh YKa3aHa B TEXHUYECKUX LOKYMEHTaxX Ha
KOHKPETHbIE TUMbI NPUBOAOB.

5.10.18 OcHoBaHMa (MOOLMMHUKW) MNOABWKHBLIX (MOBOPOTHLIX) M30NSATOPOB,
LLIAPHMPHBIE COeQMHEHUsT C NOALLMNHMKAMMN KadeHUs (CKOMbXEHWs) C 3aroxeHHON B
HMX CMa3KOW, y3rbl C BPALLAIOWMMUCH ANEKTPUYECKMMM KOHTaKTaMu 1 BbiBO4aMMU
pasbeguHUTenen n 3asemnurenen kateropum pasmewleHns 1 n 2 noFOCT 15150
OOIDKHbl ObITh 3alWLLEHbl OT nonagaHus B HUX Mblv (B TOM YUCHE CHEXHOW MO
OCT 17412) wn poxas, ecmm 31O Heobxogumo Mo  paboTtocnocobHOCTM
pasbeguHUTENen 1 3asemnmntenen.

CteneHb 3aumtbl nNo[OCT 14254 TakuMx y3noB [omkHa ObiTb ykasaHa B
TEXHUYECKMX JOKYMEHTax Ha u3genus.

5.10.19 Banbl ynpaBreHnss ABYXNOSMOCHbBIX W TPEXMOSOCHbIX 3a3emMnuTenen, a
Takxe pasbeguHuTenen Ha HoMnHarbHble Toku cBblwe 10000 A, npegHa3Ha4YeHHbIX
AN YyCTaHOBKM B 3aKpbITbIX TOKONPOBOAAX, ANs npeaynpexaeHns obpasoBaHust
3aMKHYTbIX 3NIEKTPUYECKMX KOHTYPOB AOSDKHbI OblTb M30NMPOBaHbI Kak Mexay
coboWn, Tak 1 OT NPUBOAOB.

5.10.20 Py4Hble pblY4axHbIE MPUBOALI pas3beuHUTENENn U 3a3emMnuTenen
kaTeropun pasmelleHmns 1 no FOCT 15150 Ha HOMMHanNbHLIE HanpsxeHust 35 kKB n
BbllLEe OOIPKHbI CHAbXaTbCsl OTKMOHOW PYKOSTKOW. Ha Gonee HM3Koe HanpshkeHue
Takve npuMBOAbl MOXHO W3rOTOBMATbL C  PYKOATKaAMW, AfNMHA KOTOPbIX And
obrneryeHns onepupoBaHUA MOXeT ObiTb, NpM HEeOBXO4MMOCTHW, YBenuyeHa
HacagkonM creumanbHOro yanuHuTensa anvHon go 1,2 M, NOCTaBNsemMoro
KOMMJIEKTHO C MPMBOAOM.

MpvBoAbl, ynpaBnseMble C MOMOLUBIO 3fIEKTPOIHEPIMKN, OOSDKHbI  TakKxe
obecneumBaTtbCA CpeacTBaMy pydyHOro ynpaserneHus. [lpy nogcoeguHeHun
YCTPOWCTBA ANA PYYHOro ynpasrieHusi (Hanpymep, 3aBO4HON PYKOSATKON) K TakoMy
NpUBOAY 3NEKTPOIHEPIUA A0ITKHA ObiTh OTKIIOYEHa aBTOMATUYECKM.

5.10.21 Ycwunmne, Heobxogumoe [nNA  ONEPUPOBaHUA pasbeauHuTenem u
3a3emMnuTenemM, npuknagbiBaemMoe K pyKosiTKe Unm KavarowemMycs pblyary npusoga
BO Bpemsi onepauun, Tpebylowen nosopota npusoda OO OA4HOrO obopoTa, He
[OoIpkHO NpeBblwaTtb 250 H. Ha npoTspkeHmu yrma noBopoTta 4o 15° BKOUYMTENBHO
JonyckaeTcsa amnnuMTygHoe 3HayeHune ycunus, pasHoe 450 H.

Ycunue, Heobxoammoe Ana ONepupoBaHUs pasbequHUTENEM U 3a3eMiUTeNeM,
npuknagbiBaeMoe K pPykoATKe npuBoga, Bpawaemon ©Oonee ogHoro obopoTa,
JOorkHO 6bITb He 6onee 60 H ¢ Bo3MOXHbIM yBenmyeHnem ycunma o 120 H Ha
npoTskeHun He 6onee 10% obLiero yncna Tpebyembix 060poTOB.

BbllweyKka3aHHble 3Ha4YeHNs1 yCUnnm pacnpoCcTPaHATCA Takxke Ha NpoBOANMOe
BPYYHYIO TexXHMYeckoe OOCnyMBaHWe pasbeauHuTenen wu 3asemnurenen,
NPUBOAMMbIX B AeNCTBUE 0O6bIYHO ABUraTENbHLIMU MPUBOSAMM.

MpumevaHue - [laHHble 3HAYeHUs YCUMUA BKIOYatoT U yCunus, Heobxoanmble
0N paspylweHus neaa.
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5.10.22 PasbeguHuTenu 1 3asemnuTeny SOmKHbl ObiTb CHabXeHbl ykazaTensamu
NOMNoXeHUs, BUAUMBbIMK, HECTUPaeMbiIMM B 3JKCMfyaTauuu, AalowmMn YeTkoe
npeacTaBrieHne O MOMOXEHUM [MaBHbIX KOHTaKTOB. BKMOYEHHOE MonoXeHne
OOIPKHO ObITb NMpoMapKkupoBaHo cumeosriom "I", oTknoyeHHoe - cumsoriom "O " no
COCT 25874.

YKkasarternb MOfOoXeHUss OOIMKEH ObiTb MPOMapKMpOBaH HEMOCPEACTBEHHO Ha
MEXAHMYECKOM YaCTU CUITOBOM KMHEMATUYECKOW LENM pasbeauHuTens u
3a3eMnnTenst U Ha NpmBoae.

5.10.23 UNzpenma ¢ 6onbwmmn rabaputHbIMK pasmepamn (pasbeguHUTenn u
3azeMnuTtenn Ha HanpskeHne 220 kB u Bblwe) ponyckaetcs MNOCTaBNnsaATb B
YacTu4yHO pasobpaHHOM Buae. [Mpy 3TOM CoOCTaBHble YacTu [OOSMKHbl UMETb
MapKUPOBKY B COOTBETCTBUU C KOHCTPYKTOPCKON AOKYMEHTaLNEN.

PasbeanHutenn n 3asemnureny SOMmKHbl 6biTb CKOHCTPYMPOBaHbl Tak, YToObI
obecneyrBanacb MUHMMarnbHas TPYAOEMKOCTb COOPKM M PErynMpoBKM Ha MecTe
MOHTaxa B aKcnnyaTaumm.

5.11 TpeboBaHuMA K yPOBHIO paguonomex

ypOBeHb pagunonomMex, co3dgaBaeMbiX padbeANHUTENAMU N 3a3EeMITUTENAMAU Ha
U
HP

N:

HanpsbkeHne 110 kB 1 Bblwe, Npy HanpsXeHun 1,1 He [OJPkKeH MpeBbiaTh

2500 mkB.

5.12 TpeGoBaHNA K HaAEXHOCTHU

5.12.1 CpegHui cpok cnyx0bl 4O NEPBOro CPeAHEro peMoHTa JOSkeH ObiTb He
MeHee 15 neT 1 ykasaH B TEXHUYECKMX JOKYMEHTaX Ha KOHKPETHbIE TUMbl U3LEeMNUNA.

5.12.2 Tlokasatenu PEMOHTONPUIOAHOCTN WU COXPAHAEMOCTU [OOJTKHbI ObITb
YKa3aHbl B TEXHNYECKUX OOKYMEHTaxX Ha KOHKPEeTHbIE TUMbl n3genvn.

5.12.3 CpeaHuin cpok cryxObl nagenuin gosmkeH 6biTb He meHee 30 neT 1 ykasaH
B TEXHUYECKUX [OKYMEHTAX HA KOHKPETHbIE TUMNbI N3AEMUNA.

5.13 KomnnekTHOCTb

5.13.1 B kOMNnekT nocTtaBku pasbeanHuTenen u 3asemnutenein ¢ npveogamu
[JOIDKHbI BXOOUTb:

- COEANHUTENbHbIE 3NIEMEHTbI pa3beanHUTENEN 1 3a3eMiuTenei ¢ NpuBoaamu;

- COeJUHUTENbHbIE 3NEMEHTbI AJ MOHTa)a U3AEeNns:;

- KOMNMeKkTyloume paetarmm u  cOopouHble eauHuubl - MpU  NoCTaBKe
pasbeguHUTENnen W  3asemrmtene B pa3obpaHHOM BuAE  YKPYMHEHHbIMK
c60pPOYHBIMM eaNHMLLAMU;

- VMHOMBMAOYanbHbIA  KOMMMEKT 3anacHblX 4YacTelh, WHCTPYMEHTOB U
NpUHaaneXxHoCTen, NPMBEAEHHbIA B PyKOBOACTBE MO 3KCNyaTauun.

K komnnekTy cnegyeT npunaratb 3KCNyaTaLNOHHY AOKYMEHTaLMIO:

- NacnopT pa3beanHUTENS;

- nacnopT 3a3eMnuTensl, €CfiM OH He COCTaBNnsieT €AWHOro LEenoro C
pasbeuHUTENEM;

- macnopT NpuMBoAa;

- pyKOBOACTBO MO 3KCMyaTauuun.

MacnopTa moryT 6bITb 06beAUHEHBI B OOWH AOKYMEHT.

KonnyecTBO 9K3eMnnapoB pyKoBOACTBA MO 3KChfyaTtauMnm Ha NapTuo
yCTaHaBMBAKOT B TEXHUYECKNX AOKYMEHTAX HAa KOHKPETHbIE TUMbl U3OENNNA.


http://docs.cntd.ru/document/1200015785

5.13.2 Kaxgbin aBuratenbHbIN NPUBOL, CO CHEMHOW PYKOSITKOM AOSMKEH ObiTb
YKOMIMIEKTOBaH PYKOATKOW, a py4HOW NpuBO[, - crneumanbHbiM yanMHutTenem (npm
€ro Hann4un).

5.14 MapknpoBkKka

5.14.1 Kaxabli pasbeguHUTENb UK NOMOC pa3beAnHUTENS, 3a3eMNNUTENb, ECNN
OH He COCTaBIFEeT e4MHOe Lernoe C pasbeguHuTeneMm, U NpuMBog OOMPKHbI UMETb
Tabnnuky, cogepallyto MapKMpPOBOYHbIE AaHHbIE B COOTBETCTBUM ¢ Tabrmuen 10.

Tabnmua 10 - MapkMpoBOYHbIE faHHbIE



MapKnpoBOYHbIE OaHHbIE

YcnoBHoe
0b003Ha-
yeHue

Eaovnnya
n3me-
peHus

Pasbe-
OVHUTENb

3asem-
nuTenb

MpuBog

ToBapHbI
npeanpuaTUs-
N3roToBUTENSA

3HaK

HanmeHoBaHue nsgenuvs

Twn ns3pgenusa

HomunHanbHoe
HanpshxeHne

NcnbiTaTenbHoe
HanpskeHne
rpo3oBoro

NOMHOro
umnysnbca

OTHOCUTENbHO 3emMrnl!

McnbiTatensHoe
HanpskeHne
KOMMYTaL,MOHHOIO
UMnNynbca OTHOCUTENLHO
3EeMIN HA HOMMWHarnbHoOEe
HanpsbkeHne 330 kB wu

Bbiwel!

HomMuHanbHbIN TOK

HomMuHarnbHbIN
KpaTKOBPEMEHHbI
BblAepXMBaEMbIi TOK
(Tok TepMmU4ecKon
CTOWKOCTMW)

Bpewmsi npoTeKaHns
HOMMWHANbHOro
KpaTKOBPEMEHHOMo

BblAepX1Baemoro Tokall

T} HMIT

KORM. HMIT

K3

kB

kB

kB

KA

+1)

+3)




HomuHanbHoe
HanpshrkeHne nuTaHuA
BCNoMoraTterbHbIX Lenen
1 Lenen ynpasneHus

HomuHanbHoe paBneHve
CcXXaToro rasa (Bosayxa)

MopsagkoBbIA HOMEP MO
cucteme Hymepauum
npeanpuaTus-
N3roToBUTENSA

"oa BbINycka

Macca®

O06o3HayeHne
HacTosiLIero craHgapTa u
TEXHUYECKNX JOKYMEHTOB
Ha  KOHKPETHbIA  Tun
nspenvs

Hapnuck "CaenaHo B

HanuMeHoBaHue
CTpaHbl

Knacc MeXaHU4YeCcKom

N3HOCOCTOMKOCTN %!

Knacc BKIMOYaoLLEN

cnocobHocTn 4

HomMunHanbHbIN

ypaBHUTENbHbIN TOK 1}

Knacc 3asemMnmrens,
CNocoBGHOro MpPOBOAMUTD,
BKMOYaTb U OTKMOYaTb

HaBegeHHble Tokul!

ILHOM

M1, M2

E1, E2

WAk HOM

Ma

Kr




1) D,OI'IyCKaeTCFI He yKa3blBaTb Npuv Hann4nm 3Tnux AaHHbIX B NacrnopTe.

21 YkasbiBaioT Ans oTAENbHO CTOSAWMX 3a3eMnuTenen npn HanmM4nm 3TOro
Tpe6OBaHI/IFI B TEXHNYECKUX OOKYMEHTaX.

3} Maccy ykasbiBaloT, ecriv oHa npesbiluaeT 10 Kr.

4 [ns cTaHgapTHbIX pasbeguHuTeneit knacc MO un 3asemnuteneit EO He
yKasblBaloT, 415 Knaccos pasbeanHutenen M1 n M2, 3azemnutenen E1 n E2 He
YKa3bIBaloT NPU HarM4nmM 9TUX AaHHbLIX B Nacnopre.

5.14.2 KaTyLUK/ 3N1EMEHTOB NPUBOAOB AOMKHbI MUMETb TABNMYKN UK APTbIKK, Ha
KOTOPbIX AOMKHbI ObITb YKasaHbl:

- Mapka nNpoBoAa;

- AMaMeTp NpoBoAa B MUMNIMMETpaX;

- YUCIIO BUTKOB;

- COMpPOTUBIIEHME NOCTOSIHHOMY TOKY Npu TemnepaType 20 °C B omax.

5.14.3 Cnocob HaHeCeHMs1 MapKUPOBKW Ha U3OEeNnsl, Ka4eCcTBO MaPKMPOBKM - MO
COCT 18620.

5.14.4 MapkupoBka TpaHcnopTHomn Tapbl - 10 TOCT 14192.

5.15 YnakoBka

5.151 Wspgerma v (UnM) WX YKPYNHEHHblE COCTaBHble YacTu Mpu
TPaHCNOPTUPOBAHUM M34EeNM B 4acTUYHO paslobpaHHOM Buae OOMkHbI ObiTb
ynakoBaHbl no [OCT 23216.

5.15.2 Twun ynakoBKM u3genMin W BWO TPaAHCNOPTHOM Tapbl [LOSDKHbI
YyCTaHaBNMBATLCS B TEXHNYECKMX JOKYMEHTAX HA KOHKPETHbIE TUMbl U3AENUN.

5.15.3 lNo cornacoBaHuio ¢ noTpebuTenem QonycKaeTcs ynakoBbiBaTb U3fenus
B creuunanbHyt0 MHOroo60opoTHYO Tapy.

6 TpeboBaHusA 6e3onacHOCTU

6.1 TpebGoBaHmss ©e30MacHOCTU K  KOHCTPYKUMW  M3OENMn  LOIDKHbI
cootBetcTBOBaTh [OCT 12.2.007.3.

6.2 PasbeanHnTenn OormkHbl ObiTb CKOHCTPYMPOBaHbLI Takum oOpa3oM, YToObI
OMacHbI€ TOKM YTEYKN HE CMOIMM NPONTK OT BbIBOAOB OOHOM CTOPOHbI K BbIBOOAM
OPYroi CTOPOHbI pa3beanHUTENS.

310 TpeboBaHMEe BbLINOMHAETCA B TOM Crydae, ecnm sfobon TOK yTeuyku
OTBOAUTCHA Ha 3eMI0 C MOMOLUBIO HAAEXHOr0 COEAMHEHUsI C 3eMel Unn ecru
n3onauust 3deKTUBHO 3alUMLLEHa OT 3arpsa3HEHUs B 3KCNyaTauumu.
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6.3 PasbeanHuTenn, oTaoenbHO CTOsiUME 3a3eMIUTENM U MPMBOAOblI OOIDKHbI
MMETb KOHTaKTHYO Nrowaaky Ans NpUCOeLUMHEHUS 3a3eMITSHOLLEro NPOBOAHMKA U
3asemraoumn 3axmum B Buae Gonta (6onToB) gMamMeTpoM He MeHee 12 MM,
BbINOSIHEHHOrO M3 MeTasna, CTOMKOTO B OTHOLLEHUW KOPPO3WMM MMM MOKPbITOro
MeTasnsioM, MNPEedOXPaHSAlLMM €ro OT Koppo3umu. Bosne KOHTaKTHOM nnowagku
JorpkeH OblTb HaHeceH 3Hak 3a3emneHust no TOCT 21130.

ConpoTtvBneHne mexay BbllweykasdaHHbIM 60nTOM M BCeMM OOCTYNHbIMU
NMPUKOCHOBEHMIO TOKOBEAYLLWMMM YaCTSMU M3OEeNns, KOTOpble MOryT OKa3aTbCsl Nop,
HanpskeHNneM, AOoImkHO ObITh He 6onee 0,1 Om.

[onyckaeTcs He UMeTb:

- 3a3eMIIAIOLWLMIA 3a)KMM Ha 3a3eMIUTENE U COOTBETCTBYHOLLYH EMY KOHTAKTHYHO
nnowaaKy npu ycrnoBUM HageXHOro 3SIEKTPUYECKOTO COEQMHEHUST MEXOY LLOKONEM
(pamon) pasbeanHUTens U 3as3eMnuTenem, COCTaBMSOLWLMM C pasbeavHUTenem
€[NHOoE LIeroe;

- 3a3eMnsaloumi 3aXuUM Ha BELOMOM MOMoce pasbenuHUTENs Npu YCroBun
Ha[eXHOro 3NIEKTPUYECKOro COeaANHEHNS MeXay BeAYLLMM 1 Be4OMbIMU Mosiocamm
pasbeguHUTEns.

6.4 MexaHndeckuin ykasaTerflb BK/IOYEHHOTO W  OTKIMOYEHHOTO  MOSIOXKEHNN
pasbeguHUTENS W 3a3emnuTens B npvBoAde [ofkeH cootBetcTBoBaTth [OCT
12.2.007.3.

6.5 BcnomoratenbHble KOHTaKTbl MPUBOAOB, MpedHa3HavyeHHble AnA
CcUrHanM3aUmn BKIOYEHHOTO UM OTKMIOYEHHOMO MOMOXEHWU pasbeavHUTENS UMK
3a3eMnUTens, OOMMKHbI Y10BNETBOPATL CNEAYHOLWMM TpeboBaHUAM:

- CUrHan BKIMHOYEHHOro MOMOXeHUs [OKeH NOSIBUTLCHA TONMbKO Torda, Korda
pasbeguHUTENb WK 3a3eMnuTenb OydeT roTOB  BblAEPHUBATb MNPOTEKaHue
HOMMHAIILHOMO TOKa M TOKa KOPOTKOTO 3aMblKaHUS;

- CWrHam OTKJIIIOYEHHOro MONoXeHNa [OMPKEH MOSABUTLCA Mocre TOoro, Kak
NOABWKHbIE KOHTaKTbl [OCTWUTHYT TOSIOKEHUS,, MPU  KOTOPOM M3ONSALMOHHBIN
MPOMEXYTOK MeXOy KOHTakTamu OyaeT CoOTBETCTBOBATb  TpeboBaHusAM,
NpPeabABMSEMbIM K U30MALUN pasbeanHUTENEN 1 3a3eMInTeneil.

6.6 MNagenns [omkHel MMeTb dmKcaumio, BO BK/OYEHHOM W OTKIHOYEHHOM
nonoxeHunsx, B cooteeTcTaun ¢ 5.10.15 HacTosLEro cTaHgapTa.

6.7 KoadbdhmumeHT 3anaca  MEeXaHM4YeCcKoOW  MPOYHOCTU  M30MATOPOB
pasbeanHUTenen W 3asemnutenenl - B cooTBeTcTBMM € 5.5.8 HacTosiwero
cTaHgapTa.

7 NMpaBuna npuemMkum

7.1 O6Lwme nonoxeHus

7.1.1 \agenua cnegyeT nogsepratb UCMNbITAHUSM:

- KBaNMUKaLMOHHbIM;

- NIPUEMOCAATOYHbIM;

- NepoaNYECKNM.

Mpn HeobxoaMMOCTU u3genus NOABEPraloT TakXKe TUMNOBbIM MUCMbITAHUAM,
KOTOpble NPOBOAAT NPV U3MEHEHUN KOHCTPYKL MK, NPUMEHSEMbIX MaTepuarnos 1m
TEXHOMOMMN MPOM3BOACTBA, €CNM 3TU WM3MEHEHUsI MOryT OKasaTb BIMSIHME Ha
napameTpbl M XapaKTEepUCTMKWU W3AENUA, a Takke no TpeboBaHUKO 3akasyuka
(ocHoBHOrO  noTpebuTtens), ecrm  3KCnfyataumen He  MNOATBEPXKOAOTCS
XapaKkTepUCTUKK, YKa3aHHble B TEXHUYECKOW JOKYMEHTaLUN.
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7.1.2 B 3aBuCMMOCTM OT BMAa WUCMbITaHUA, MPOBEPSAEMbIX MNapameTpoB W
KOHCTPYKLUM U3aenmin 06 bekTammn UCNbITaHUN MOryT ObITb:

- pasbeguHnUTEnND;

- NOMKOC pa3beANHUTENS;

- 3a3eMn1Tenb;

- Np1BOA;

- OTAEnNbHbIE 3NIEMEHTLI N COOPOYHbIE €QNHULIbI.

Ecrm o06bektoM MCMbITaHWM  ABNSETCA  YacTb  pa3beauHuUTens  um
3azemnuTens, (OyHKUMOHAarNbHO CBSA3aHHas C APYrMMW TakuUMW Xe 4YacTsiMu, TO B
TEXHUYECKMX OOKYMEHTaX Ha KOHKPETHbIE TUMbl U3Oennii OOmMKHblI ObiTb yKasaHbl
Mepbl, NPUHMMAaeMble ASI1 BOCMPOM3BELEHUS (UMUTUPOBAHMWS) BIMSIHUA APYrnX
yacTel Ha UCMbITYEMYK 4YacTb, MO0 YyKa3aHO, YTO LaHHOE WCMbITAHWE OOHOW
YyacTu He obneryaeT yCcrioBUA UCMbITAHUA N3O ENNIA.

7.1.3 [JonyckaeTcsa B 3aBUCUMOCTU OT KOHCTPYKTUBHbLIX OCOBEHHOCTEN n3genvn
(@2 Ana npuvemMocOaToyHbIX WCMbITAHUA - Takke OT obbemMa MNpPoOU3BOACTBA)
NpoBOAUTL UCNbITaHUSE 6e3 YCTaHOBKM OTAErNbHbIX COOPOYHLIX €AVHUL, UIn
aetanen, yHKLMOHANbHO He BNMSAIOLLMX Ha pe3yrnbTaTbl UCMbITaHWN.

O ponycTMMOCTW MPOBEAEHWUA TaKWUX UCMNbITaHWA [OMKHO ObITb yKaszaHO B
TEXHUYECKMX [OKYMEeHTaX, NnporpaMMax WCMbITaHUM WK, MO COrNacoBaHWIO C
pa3paboTynKoM n3fenus, B NPOTOKONaxX UCMbITaHUN.

7.1.4 [onyckaeTcsa No corfnacoBaHUio C noTpebuTeneM pacnpocTpaHsTb
pe3ynbTaTbl, Nony4YeHHbIe NPY KBanMmKaLMOHHBIX 1 NePUOANYECKUX UCTNbITAHUAX
Ha OJHOM TUMOWCMONMHEHUN, Ha OPYre UCTIONHEHNS 3TON Xe Cepum.

715 Ecrm ans  ynpaBneHus  pasbeguHUTENEM UM 3a3eMnnTenem
npeaycMoOTpeHbl pasHble TuMbl MPUBOAOB, TO WCMbITAHUS MPOBOAAT CO BCEMMU
Tvnamu npvBoaos. [lonyckaeTcs No corfacoBaHuo ¢ noTpebutenem cokpawatb
06BbEM UCTIbITAHWUA.

7.1.6 Ecrv npuBoa npeaHasHayeH AN HECKOMbKMX TUMOB pasbeauHUTENen Unm
3aszemMnuTenein, To UCMbITaHUA NpuBoAa AOMKHbI OblTh NPOBeAeHbl Kak C caMbiM
TSXKEMbIM MO  MeXaHWYeCKUM HarpyskaM WCMOMHEHUEM pPa3beauHUTENS UMK
3a3eMnuTens, Tak U ¢ caMbIM NETKUM.

7.2 KBanncpunkaumoHHble UCNbITaHUSA

7.2.1 KBanugwikauuoHHble MCMbITaHUs NPOBOASAT MpU MpUEeMKe YCTaHOBOYHOW
(ronoBHON) cepun Mocrie OCBOEHUS TEXHOMOrMYecKoro npolecca npousBoacTBa
M3genMn C Uenblo YCTaHOBMEHUS TOTOBHOCTM MPEAnpUATUS K NPOU3BOACTBY
N3[envn, oTeevaroLmx TpeboBaHNAM TEXHUYECKMX YCIIOBUN HA KOHKPETHbIE TUMbI.

7.2.2 TporpaMmma KBanMgmKaLoHHbIX UCMbITaHUA AOMMKHa BKItOYaTb YKa3aHHbIN
B Tabnmue 11 06bem ncnbiTaHni (NPOBEPOK).
Tabnmua 11 - O6BbeMbI UcnbITaHUA (MPOBEPOK)



Buno WCMbITaHUN
(npoBepok)

Homep

pasgena,

nogpasgena, nyHkTa

Bug ncnbitanun

TeXHU-

YecKnx
Tpebo-
BaHUN

MeToO0B
ucrbITaHU
(koHTpONS)

MNpuemo-
coaTou-
Hble

KBanu-

domkauum-
OHHble

MNepuo-
anyec-
Kune

1 BHewHwin  ocmoTp,
npoBepka MapKUPOBKN U
COOTBETCTBUS
TpeboBaHuaAM
KOHCTPYKTOPCKOW
AOKYyMeHTauum

5.2.1

8.1

2 lNpoBepka ncrnpaBHOCTU
JEencTBMA MEXaHM3MOB, a
Takke ONeKTPUYECKUx wu
(vrm)  NHEeBMAaTM4EeCKnx
YCTPONCTB

554

8.2

3 WcnbiTaHua wsonauum
rMaBHbIX Luenen
OAHOMUVHYTHbIM
(MATUMUHYTHBIM)
HanpskeHnem
NPOMBbILLIEHHON YacTOThl

5.3

8.4.1

+*

4 WcnbiTaHna um3onsaumm
BCromoraTerbHbIX Lenen
W uenen ynpasneHus

593

8.4.2

5 WcnbiTaHua wusonsauum
rMaBHbIX uenen
Hanps>KeHNEM rPO30BbIX U
KOMMYTaLMOHHbIX
UMMNYNbCOB

5.3

8.4.1

6 lNpoBepka
3NEeKTPUYECKOro
COMPOTUBMNEHUSA TTaBHbIX
uenen

5.4

8.3

7 VicnblTaHna Ha Harpes

5.4;
5.9.5

8.8.1;8.8.2




8 MpoBepka [ 5.9 8.8.2
3MEKTPUYECKOro
CONPOTUBNEHMS
BcnomMoraTenbHbIX
KOHTaKTOB
9 McnbiTanua || 5.9.4 8.20
BcnomMoraTenbHbIX
KOHTaKTOB HOMWHambHbIM
KpaTKOBPEMEHHbLIM
BblAEPXMBAEMbBIM TOKOM
10 McnbiTanna || 5.9.4 8.21
BcnomMoraTenbHbIX
KOHTaKTOB Ha
OTKIHOYaloLLYH0
CMOCOOHOCTb
11 MpoBepka || 5.5.1; 8.5; 8.6
MeXaHU4eCcKux 55.2;
XapaKkTEPUCTUK, 5.5.3;
npoeepka  TpeboBaHun || 5.5.4;
©e3onacHoCTH 55.5;

5.5.6;

5.10.15;

6
12 McnbiTanus Ha|l5.12 8.11
HaOEeXHOCTb
13 UcnbitaHua || 5.10.8 8.6.1
OOKMPOBOYHBIX
YCTPOUCTB

8.6.2

14 McnbiTanus Ha| 5.6 8.9
CTOMKOCTb MPU CKBO3HbIX
TOKax KOpPOTKOro
3aMblKaHUS
15 McnbiTadnsa Ha || 5.2.2; 8.10
CTOMKOCTb K[ 5.2.3;
BO3ENCTBUIO 5.10.1;
KNMMaTUYEeCKNX 6.3
haKTOpOB BHeLLUHeW
cpeqpl




16 UcnbiTaHna obonoyek |[5.10.11; || 8.10.9 +
npvBogos u ysnoe cf/5.10.17;

MeXxaHu3Mamu, 5.10.18

3alLMLLIEHHbIMK oT

nonagaHusa BHyTPb BOAbI

1 Nbln

17 McnbiTaHna B||5.5.7 8.7 +
ycrnoBusix  obpasoBaHus

nboa

18 McnbiTanus Ha|5.15;9 | 8.12 +
NPOYHOCTb npu

TpaHCMOPTUPOBaHNA

19 MpoBepka || 5.13; 8.1 +
KOMIMEKTHOCTU n|[5.15

yNakoBKM Ha

COOTBETCTBUE

TpeboBaHMAM

KOHCTPYKTOPCKOM

OOKYMeHTaLun

20 MNpoBepka |[ 5.5.8 8.14 +**
KoadpdmumeHTa  3anaca

MEeXaHN4ecKomn

NPOYHOCTM N30NSATOPOB

21 McnbiTanus Ha || 5.11 8.13 +
pagunonomMexu

22 McnbiTanus Ha| 5.7 8.15 +
KOMMYyTaL Mo

YPaBHUTENBHOIO TOKa,

TOKa XOrocToro Xxoga

TpaHcdopmMaTtopa "

3apsaHbIX TOKOB

BO34YLLUHbIX 1 KabenbHbIX

NMHUIA

23 McnbiTanus Ha|| 5.8.1; 8.16 +
KOMMyTaLu o 58.2

HaBeOeHHOro Toka




24 McnbiTanne || 5.8.3; 8.17 - + -
3a3emMnuTenemn Hal|| 5.8.4

CMOCOOHOCTbL  BKIOYaTb

HOMWHarnbHbIN TOK

BKIOYEHUS KOpPOTKOro

3aMblKaHUS

25 McnbiTaHns Ha|[5.2.4 8.18 - + -
CTONKOCTb K

BO3ENCTBUIO

3eMreTpaceHui

26 lNpoBepka || 6.3 8.19 - + +
3NEKTPUHECKOro

CONPOTUBMNEHMS uenu

3a3eMneHns

*

Ecrm  uv3onauMoHHble pacCTOsHUS OTHOCUMTENbHO 3eMM U Mexay
Pa30OMKHYTbIMM KOHTakTaMuM MOryT ObiTb MNPOBEPEHbI WX WU3MEPEHUEM, TO
UCMbITaHUS]  3MEKTPUYECKOM  MPOYHOCTU  M3ONSAUMM  KPaTKOBPEMEHHbLIM
HanpsPKeHNEM MPOMbILLIIEHHON 4acTOTbl MPU MPUEMOCLATOYHbBIX WUCMbITAHUSX
O0MnycKaeTcs He NPOBOAMUTD.

** [onyckaeTca NpoBEpPKY He MPOBOAMTL A7 OAHOKONOHKOBOW M30MsALUn
pasbeauHuTenen wu 3asemnuTenen, a KoadduuMeHT 3anaca MpPoOYHOCTH
onpegensitb METO40M pacyeTa.

MpumeyaHue - 3Hak "+" 03Ha4aeT, YTO UcMbiTaHMe 0bsi3aTensbHoO, 3HaK "-" -
ncnblTaHne HeobA3aTenbHO.

KornnyectBo 06pa3uoB M MnocrnenoBaTerlbHOCTb MCMNbITaHW O0MmMKHbI ObiTb
yKasaHbl B TEXHUYECKMX [OKYMEHTAaxX Ha KOHKPETHbIE TUMbl U3OENUIA.

7.3 NpunemocaaToYHble UCMNbITAHUA

7.3.1 N'agenvs AomkHbl 6bITb NOABEPTHYTLI MPOBEPKE CMIOLHLIM KOHTPOSEM.

[onyckaeTcsi pydHble npvBOoAbl NoAaBepraTb BblOOPOYHOMY KOHTPOSMO Ha
cteHge B obbeme 20%, HO He meHee 10 wT. oT napTun. MNpu 3TOM NPoOBEPSAOT
(PYHKLIMOHNPOBAHME Kaxaoro NpMBoAa No MeToauke npeanpuaTUsi-uaroToBUTENS.

7.3.2 lNporpamma nNpreMocaaTovHbIX UCMbITaHUA AOSMKHA BKIMIOYATh YKasaHHbIN
B Tabnmue 11 o6bem ncnbiTaHMn (MPOBEPOK).

7.4 Nepunognyeckme UcnbITaHUA

7.4.1 MNepuognyeckme UcnbiTaHWsa AOIDKHbI MPOBOAUTBLCS HE pexe, YeM OOMH pas3
B 10 nerT.

7.4.2 Tlepuvognyeckme WUCMbITaHUS [OOSDKHbI MPOBOAMTLCS MO  MnporpaMmme,
BKIHOYaIOLLEN:

- NepeYeHb BUOOB UCMbITaHUA, NMPOBEPOK;

- METOAMKWN NPOBEAEHNSI UCMNbITAHUA N MPOBEPOK;

- yKasaHus 0 Yucne otbumpaemMbix 4N UCMbITaHUA U3OENUN;

- nocregoBaTenbHOCTb NPOBEAEHNSI OTAENbHBIX BUOOB UCTbITAHWNA.



7.4.3 lMporpammMa nepuoanyeckux UCMNbITaHUN OOMKHA BKIOYaTb YKa3aHHbIA B
Tabnmue 11 o6bem ucnbiTaHWn (MPOBEPOK).

7.4.4 Teprognyeckne ncnbiTaHUa MOryT HEe NPOBOAUTLCSH, ECIN Y U3rOTOBUTENS
cepTumumMpoBaHO NPOM3BOACTBO MMM MMEETCH CepTUdMLMPOBaAHHas cucTema
MEHe)KMEHTa KayecTBa B COOTBETCTBUM C TPeOOBAHUSIMU MEXTOCYAapPCTBEHHOIO
WM HaLMOHAsbLHOTO CcTaHaapTa.

7.5 TunoBble UcnbITaHUA

TunoBble NCMbITaHUSi JOIMKHBI MPOBOAMTHLCS NO NPorpaMMe, BKIoYatoLLe:

- NepeYeHb BUOOB UCMbITAHUIA, MPOBEPOK;

- METOAVKUN NPOBEAEHMS UCTIbITaHWI U NMPOBEPOK;

- yKasaHus 0 Yncne u3genui, nogeepraembiX UCMbITAHUSIM;

- nocneaoBaTernibHOCTb NPOBEAEHNSA OTAENbHBIX BUOOB UCMbITAHUIA HA KaXXO0M
NCMbITYEMOM U3JENUN.

8 MeToAabl UCNbITaHUN

8.1 MpoBepka Ha cooTBeTCTBME TPEOOBaAHMAM
TEXHUYECKOM AOKYMEeHTaunm

MpoBepke noanexar:

- COCTOSIHWE 3aLUUTHBIX NMOKPbLITUA N NOBEPXHOCTEN HaPYXKHbLIX U30MALMOHHBLIX
yacTtewn;

- NPaBUIIbHOCTb MAapPKUPOBKU U KNENMEHMSA U NpoyMe TpeboBaHMsS TEXHNYECKOMN
OOKYMEHTaL MK, KOTOpble MOryT ObiTb NPOBEPEHLI BU3YarbHO;

- rabapuTHble, YCTAHOBOYHbIE W MpUCOEOMHUTENbHbIE pasMepbl NyTem
N3MepeHns yHuBepcarbHbIM U3MepPUTENbHbIM UHCTPYMEHTOM MK LWabnoHamu (npu
KBanMMKaLMOHHbIX U TUMOBbIX UCMbITAHUSIX);

- Macca u3genusa ¢ MoOMOLLbI0 AMHAMOMETpa MM BECOB OOLLEro HasHaueHusi
(Mpn KBaNMAMKALMOHHBIX U TUMOBBLIX UCMNbITAHUAX);

- NPaBUSIbHOCTb PEryNMPOBKN MAaBHbIX HOXEN U 3a3eMimTenen ¢ npoBeEpKomn
YCTaHOBMEHHbIX XapakTEPUCTUK;

- KOHTAKTHOE HaXaTue B Pa3beMHbIX KOHTaKTax.

8.2 NMNpoBepka ucnpaBHOCTU AEUCTBUSA MEXaHU3MOB
n3gesiu Ha CooTBeTCTBME TPeOOBaHMAM TeXHUYECKOW
OOKYMeHTauumn

lMpoBepka WCAPaBHOCTU AENCTBUA MEXAHU3MOB MpU  MPUEMOCAATOYHbIX
UCMbITAHNSIX 4OIPKHA NPOBOAMTLCA MATHLIO Linkiamu ("BKAKOYEHME-OTKIoYEHME"):

- pasbeauHuTenen n 3asemnutenei - no MeTOAMKe, YCTaHOBMIEHHOW B
TEXHNYECKMX JOKYMEHTAX Ha KOHKPETHbIE TUMbl U3AEeNuiA;

- 9neKTpoaBuraTesnibHbIX NPMBOLOB - MPU HWKHEM Mpedene HanpskeHust Ha

saxumax anektpoasuratens (0,85 L7 yow );

- MHEBMATUYECKMX MNPUBOLOB - MpPU Creaylowmx COYEeTaHWsaX HadanbHOro
n30bITOMHOrO [aBfeHMs CXaToro rasa (Bo3gyxa) B pesepByape npuBoga W
HanNpsPKeHNs1 Ha 3aXMmax BKIOYAIOLLEro M OTKIIOYAIOLLEro 3/1eKTPOMarH1TOB:

1) BepxHUA npegen u3bbiToyHOro aaeneHus (1,1F,) WM HWKHWIA nNpegen

HanpsxkeHnst (0,85 L7 o );



2) HwkHUIA npenen u3bbiTodHoro AasneHus (0,85 ) W BepxHUiA nNpegen

HanpspkeHnst (1,1 575 wowe );
- PY4YHbIX NPMBOAOB - HA CTEHAEe NPV HOMWHANBLHOM MOMEHTE Ha Bany npusoga
B 06beme 1%, HO He MeHee Tpex LUTYK.

8.3 NNpoBepKa aneKTpn4YecKoro conpoTUBEeHUs

MpoBEpPKY 3MEKTPUYECKOro COMPOTUBIIEHMS [MNaBHOW LEnn Kaxaoro nostoca
pasbeguHUTEens nnm CyMMapHOro COMNpPOTMBIEHNS ee OTAENbHbIX
nocrnegoBaTterbHO COeAUHEHHbIX YacTen npoeoadaTt no FOCT 8024.

8.4 UcnbiTaHnA 3511eKTPUYeCcKoOn NPOYHOCTU U3ONSALUN

8.4.1 VicnblTaHna M30NsuuK rMaBHbIX Lenen pasbeauHUTENEN N 3a3eMnuTenen -
no FOCT 1516.2.

MeToaobl  AONOMHUTENbLHBLIX UCMABITAHUA  U30MAUMM  pasbeanHUTENen W
3asemnmtenen karteropun pasmelleHns 2 no[OCT 15150 Ha cooTBeTCTBUE
TpeboBaHMsAM B YCIIOBMSAX BbIMageHUs pocbl AOSMKHbl OblTb YCTAHOBSIEHbI B
TEXHUYECKMX LOKYMEHTAX HA KOHKPETHLIE TUMbl U3LENNNA.

PasbegmHutenu 1 3asemMnuteny 4oibkHbl ObiTb CMOHTMPOBAHbI ANS1 UCMNbITAHWN
C  MWHMMamnbHbIMW,  YKa3aHHbIMA  W3FOTOBUTENIEM B KOHCTPYKTOPCKOW
OOKYMEHTaL NN, N30MALNOHHBIMU NPOMEXYTKaMU.

Ecrn M3roToBUTENEM B aKCnyaTaLnoHHOM OOKyMeHTaumu
npegycmatpmBaeTcs NpMMEHeHre Npu akcnnyataumm SOMOSHUTENBHON U30Maumm,
TakOM KakK pacTsKkM U MNeperopogky, TO Takyld AOMOMHUTEMbHYI U30MNALMIo
criegyeT Ucnonb30BaThb NpU UCTbITAHUSX.

PasbeguHutenm wn  3a3eMimTeny  OOSPKHbl  MOABEPratbCs  UCMbITAHMAM
HanpsbkeHMeM rpo30BOro MMMynbca TOMbKO B CYXOM COCTosiHUW. WcnbiTaHus
crnegyeT NpoOBOAUTbL NPU HANPsKeHUn 0Benx NONAPHOCTEN.

8.4.2 NcnblTaHusa M3onauum BCcnomoraTesrbHbIX Lienen 1 Lenen ynpasneHns - no
FOCT 1516.2.

8.5 NNpoBepkKka MexaHUYECKNX XapaKTepUCTUK

8.5.1 O0OwWwme nonoxeHud

8.5.1.1 TlpoBepKy MexaHU4YEeCKUX XapaKTepuUCTUK pasbeauHuTenen wu
3asemMnuTenen crnegyet npoBoanTb 6e3 HanpskeHus 1 Toka B rnaBHOW Lenu. Ona
UCMNbITaHUA  pasbeguHUTeNb, 3a3eMnuTeNns UM WX [puBoAbl  AOMKHbl  BbITb
YCTaHOBSEHbI B COOTBETCTBUN C IKCMNIyaTaLNOHHOM JOKYMEHTaLNEN.

PasbeanHutenn n 3asemrmtenun, AOMyCKaloWme pasfnyHble MOSIOKEHUS Mnpu
aKcnnyatauun  (Hanpumep, BepTUKanNbHOE U FOPU3OHTarnbHOE),  AODKHbI
nogBepratbCA MNpPoOBEpPKE B MOMHOM OObemMe B  MOMOXEHMW, CO34aloLLEM
HamborbLUMe Harpy3ku. B apyrom nonoxeHun nposepka MOXeT ObITb COKpaLleHa 0
obbema, JOCTaTOYHOrO AN NPOBEPKM OYHKLMOHMPOBaHMS (CoBmMpaemMocTu), YTo
OOJTKHO BbITh YKa3aHO B TEXHUYECKUX AOKYMEHTAX HA KOHKPETHbIE TUMbl U3LENNA.

8.5.1.2 B 06beM NpoBepKN MEXAHNYECKMX XapPaKTEPUCTUK OOIMKHbI BXOOUTb:!

- NpoBepKa XapakTepuUCTMK paboTbl MeXaHW3MOB U3LENUA Ha COOTBETCTBUE
TpeboBaHNAM KOHCTPYKTOPCKON AOKYMEHTaLWK;

- NpoBeEpPKa UCMPaABHOCTU AENCTBUSA MEXAHU3MOB N3AENNI;

- UCNbITAHNS HA MEXaHUYECKYH U3HOCOCTOMKOCTD;

- MpoBepKa OnepupoBaHUS MpWU MPUIIOXKEHUN HOMUHANbHOW CTaTUCTUYECKOM
MEeXaHW4YeCKOWN Harpy3ku K BblBOgaM;

- NCMbITaHME Ha NOBbILLEHHYI MEXaHNYECKYH N3HOCOCTOMKOCTb.
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8.5.2 lNpoBepKa xapakTe pUCTMK paboTbl MeXaHU3MOB

B 3aBMCMMOCTM OT KOHCTPYKTMBHbIX OCOBEHHOCTEen m3genust OOImkHbl ObiTb
NPOBEPEHbI CreayloLme XxapakTepucTUkn paboTbl MEXaHNU3MOB:

- MVHUMarnbHbIE HAaNPsSXKEeHWS;

- JaBneHuve Bo3ayxa (rasa);

- ycunus (ctatudeckne MOMEHTbI) NPYUH NPY BKITOYEHUN U OTKITIOYEHWM;

- BpEMSsI eNCTBUS;

- XOf, KOHTaKTOB;

- KOHTAKTHblE HaXaTus;

- ANEKTPUYECKOE CONPOTUBIEHME;

- TOK NOTpebneHnst aNeKTpOMarHMToB ynpaBneHus:;

- 30Ha KOHTaKTMPOBaHUS;

- paboTta BcnomMmoraTerbHbIX KOHTaKTOB U Ap.

MepeyeHb npoBepsieMblX XapakTepucTuk paboTbl MexaHW3MOB W3Aerms U
COOTBETCTBYIOLME METOAbl UX NPOBEPOK AOMKHbI OblTb yKa3aHbl B TEXHUYECKMX
OOKYMeHTax Ha KOHKPETHbIE TUMbl N3AENUA.

3HayveHne xapakTepuUCTUK OOIMKHO ONpeaensTbCs Kak cpegHeapudgmeTmyeckoe
3Ha4YeHVe XapaKkTEePUCTUK, CHATbIX NPWU NPOBEAEHUM NSATU UKMKMOB ("BKMOYEHME-
OTKIoYeHue").

Ecrm npumeHsitoT aBuratenbHbli NPYMBOA, TO 3TU  UCMbITAHUSA  LOIDKHbI
NPOBOAMTBLCS NMPU HOMUHASBHBIX NapamMeTpax NpuBoaa.

Onpegenexve MEXaHUYECKUX  XapaKTepUCTUK pasbeavHuTenemn n
3azemnuTenen (MOMEHT Ha Barsy, KOHTAKTHOE HaXKaTue Ui BbiTArMBaroLLee ycunme
pa3MblKaeMblX KOHTAKTOB, BpeMsl cpabaTbiBaHWs, MakCUManbHble pabo4dne ycunmus
AN PYYHbIX NPVMBOAOB, MakCUManbHOe noTpebneHve 3NeKTPUYEeCKON 3JHepru,
npoBepka paboTbl yKkasaTernewn, NpoBepka 30Hbl KOHTaKTUPOBAHUS WU Np.) OOIMKHbI
NpoBOAUTLCA MO MeToAuKe, MNPUBEAEHHOW B TEXHUYECKUMX [OOKYMeHTax Ha
KOHKpETHbIE TUMbl U3OeNnn.

MpoBepka paboTkl BCNoMoraTerbHbIX KOHTaKTOB - B COOTBETCTBMM C 8.5.5.

8.5.3 MNpoBepka ucnpaBHOCTM AeUCTBUS MEXaHU3MOB pasbegUHUTENEN U
3aseMnuTenien NPy HOPMUPOBAHHbLIX 3HAYEHUAX HaNpPSXXeHUA NN gaBneHus
npvBoaoB

[lo n nocrne mcnbITaHUM Ha MEXaHWYECKYH M3HOCOCTOMKOCTb OOIPkKHa ObiTb
npoBeeHa cregyoLas cepyst UCNbiTaHU 6€3 NPUNOXEHUS CTaTUYECKON Harpy3ku
Ha BbIBOAbI:

- NAaTb  pabounmx UMKMNOB "BKMHOYEHME-OTKMIOYEHME" MPU  MUHMMAarbHOM
HaNPSHPKEHNN UCTOYHUKA NUTAHNUS WU AaBeHNs;

- NATb  pabouymx UMKMOB "BKIMIOYEHUE-OTKIIIOYEHME" NpU  MaKCMManbHOM
0aBfIEHUN UCTOYHMKA NUTaHUS (TOMbKO B OTHOLUEHUW pasbeguHuTenen wnm
3a3emMnuTenen, onepmpyemMbix ¢ MCNOSb30BaHWEM rasa Unn XmnaKocTn);

- NATb onepauun "BKIOYEHUS-OTKIOYEHNS" (TOMbKO ANsl pasbeauHuTEnen n
3a3emMnuTenen ¢ py4HbIM NPUBOAOM).

Bo Bpemst 9Tux paboumnx LMKMOB AOPKHbI ObITb 3aperMcTpUpPoBaHbl M OLEHEHDI
pabouyre XxapakTepuCTMKK, Takme Kak Bpemsi paboTbl M MaKCUMarbHbIA TOK,
notpebnsemslii oBUraTenem.

MepeyeHb NpoBepsieMbIX XapakTEPUCTUK M METOA4bl MPOBEPOK AOIMKHbI ObiTb
npvBegeHbl B TEXHUYECKUX JOKYMEHTAX Ha KOHKPETHbIE TUMbl U3SENNN.

B oTHOWEHWMM pasbeanHUTENEN, MMEKLIMX TONMbKO PYYHbLIE MPUBOAbI, OOIDKHbI
OblTb 3aperncTpMpoBaHbl MakCUMarbHbIE€ YCUIMNS MPW BKIKOYEHUU U OTKITIOHYEHUMN,
[OIPKHa NpoBepsiTbCcs paboTa BCnomoraTesnbHbIX KOHTakTOB B COOTBETCTBUM C 6.5
N yKasaTernemn nonoxeHusl B COOTBETCTBUM C 6.4 (eCnn TaKOBbIE UMEIOTCS).



8.5.4 UcnbiTaHUA Ha MeXaHM4Ye CKYH0 N3HOCOCTOMKOCTL

McnbiTaHne Ha MexaHU4ecKyld M3HOCOCTOMKOCTb OOIPKHO cocTosTb M3 1000
paboumx uumknoB ¢ npunoxeHnem 50% HOMMHANbLHOW CTaTUYECKOW Harpy3ku Ha
BbIBOAbI Tpexdia3HOro pasbeanHUTENS UK 3a3eMnnTens.

McnbiTaHnss OOrmkHbl MPOBOAUTBCS HA  pasbeuHUTENsX W 3a3eMIUTEnNsX
BMECTE C NpMBOAaMM.

PaszbeguHutens 1M 3a3eMimTeNb, UMEIOLWMIA ABUraTeNbHbIN NPUBOA, OOIDKEH
noaBepraTtbcst HApaboTke:

- 900 pabouumm uMKNam "BKIHOYEHUE-OTKOYEHUE" npU  HOMUHAaNbHOM
HanpsPKEHNM UCTOYHUKA NUTaHNS U (UNM) HOMUHANbLHOM [aBfeHNN rasa;

- 50 pabounmm uUMknam "BKMKOYEHME-OTKMIOYEHME" MpPU  HOPMUPOBAHHOM
MWUHUMarbHOM HarpsKeHUM UCTOYHUKA MUTaHUA U (MnM) MUHUMAanbHOM AaBreHUn
rasa;

- 50 pabouum uUMKnam "BKMIOYEHUE-OTKIIOYEHME" npu  HOPMUPOBAHHOM
MaKCUMaribHOM HarnpsXEHUN UCTOYHMKA NUTaHMA U (MK) MakcMManbHOM AaBrieHUN
rasa.

McnbiTaHnss NO NOLATBEPXKOAEHMIO HOMMHANbHOIO MOMEHTa NpMBOL4A LOSPKHbI
NpoBOOAMTLCS C CaMblM  TSDKEMbIM  pa3beavHUTENEM WM 3a3EeMITUTENEM,
npegHasHavyeHHbIM Afs paboTbl C gaHHbIM MNPUMBOAOM, MPU 3TOM MOMEHT Ha
annapaTte npu OBWKEHUMN MOABWKHOIO KOHTakTa B HEMOABWKHOM AOBOAST A0
3Ha4YeHMs1 HOMUHaNBLHOrO MOMEHTa npuBoaa B 06beme TpeboBaHMIN MEXaHNYECKOW
NM3HOCOCTOMKOCTU. [lonycKaeTcs MCMNbITaHWUS NO MOATBEPXKOEHUO HOMUHANBHOMO
MOMEHTa NpMBOga NPOBOAUTE C MMUTATOPOM Harpy3ku, SKBUBANEHTHLIM MO CBOUM
XapaKTepuCTUKam Harpyske pasbeanHUTESNs U 3a3eMiunTensi.

Bo Bpemsa uCnbITaHMA Ha MEXaHUYECKYHD W3HOCOCTOMKOCTb MpU  KaXKoon
onepaummM [OOIPKHO [OOCTUraTbCA MONHOCTbIO  BK/KOYEHHOE U MOJSIHOCTbLIO
OTKIMKOYEHHOE MONOXEHUS NPUBOAA U pasbeduHUTENS Ui 3a3emnutens. Bo Bpems
UCMNbITaHUA  OOMNYCKAaeTCA CMmaska TPyLWMXCA 4acTel, HeobxoguMMocTb W
nepuognMyHOCTbL KOTOPOW YyKasbiBaeTCA B PYKOBOACTBE MO 3KchfyaTauuu. He
[ONyCKaeTCa MexaHW4eckasl perynmpoBka, 3ameHa AeTtanen unm noatsarvBaHve
Kpenexa.

Mpn wuchblTaHMM pasbeguHUTENen W 3asemMnuTenen Cc  ABuraternbHbIMU
npuBO4aMM Ha MeXaHW4YeCKyld M3HOCOCTOMKOCTb Aonyckaetcss (B crnyyae
HeobXxoaUMOCTUN) AenaTb nepepbiBbl ANA OXNAXAEHUS dneKkTpoasuratens u (unum)
OPYrMX 3NEeKTPUYECKNX YCTPONCTB NpUBOAaA.

Mocne ucnbiTaHn Ha MeXaHWYECKY0 M3HOCOCTOMKOCTb U3LENNs AOIkHbI ObiTb
paboTocnocobHbI, NpUYeM OOMyCKaeTCst He3HauYUTENbHasi peryrmpoBka (Hanpumep,
NoATArMBaHWE Kpenexa v T.n.).

ConpoTrBneHne rMaBHOW LENU JOIPKHO ObITb M3MEPEHO A0 M NOCTE UCMbITaHUS
Ha MeXaHU4eCcKyld M3HOCOCTOMKOCTb. COMNpoTMBIEHWE HE AOSHKHO OTNMYaThCs
6onee 4yem Ha 20% OT 3HAYEHUs!, UISMEPEHHOIO 0 UCMbITAHMA HA MeXaHUYeCcKyto
N3HOCOCTOMKOCTb.

Temnepatypa OKpyxaroLen cpeabl Npu NpoBEAEHUN UCTIbITaHNS OOIMKHA ObIThb
3aperMcTpmpoBaHa U BHECEHA B MPOTOKOS UCTILITAHUS.

8.5.5 MpoBepkKa paboTbl BcnoMmoratesibHbIX KOHTAKTOB

MpoBepky paboTbl BCNOMOraTesibHbIX KOHTAKTOB, KOMMYTUPYHOLMX LeMb
3AMEKTPUYECKOro (ANUCTaHLMOHHOIO) curHana, criegyet nNpoBoAUTb MpU yCTaHOBKE
npMBoga CO BCEMU TUMamMu pasbeuHUTENnen M 3a3eMnuTenen, OTIINYaloLLMXCS
KMHEMaTUYECKUMIN CXeMamn, C KOTOPbIMU MPUMEHSIOT AaHHbIA NpUBO4, U AN BCeX
BapuaHTOB YCTaHOBKW. KOHTPOMb 3amblkaHWsi U pas3MblkaHWS KOHTAKTOB criegyet
onpegensitb NOCpeaCcTBOM UHAMKATOpPA.

[nga asuratenbHbIX NPUBOAOB MPOBEPKY NPOBOAAT NPY PYHHOM ONneprpoBaHU.



8.5.6 OnepupoBaHMe nNpuU NPUITOXKEHMN HOMUHANBLHOM CTaTMYeCKOM
MeXaHU4YeCKOW Harpy3ku K BbiBogam

HormkHo 6biTb NpoBefeHo 20 pabouunx LMKIOB C HOMMHASbHLIM HaNpsbKEHWEM
MUTaHMA U NPUMOXEHNEM HOMUHAmNbHbLIX CTaTUYECKMX MEXaHWYEeCKUX Harpysok K
obovm BbIBOAAM.

B OTHOLWEHMM paszbegunHUTENen 1 3a3eMnnTenen ToNbko C PyYHbIM MPUBOLOM
4Yncno paboumx LUKIIOB MOXET OblTb yMeHbLLeHo Ao 10.

B OTHOWweHWn pasbeguHUTenen C  FOPU3OHTamnbHbIM  U3OSNNPYHIOLLUM
NPOMEXYTKOM Harpyska AorbkHa OblTb NPUNOXeHa B OAHO M TO Xe BpeMsi K obenm
CTOPOHaM.

HanpasneHusi n 3HayeHns npunaraemblX NPY UCMbITAHUN HArpy3OK NpUBELEHbI
B Tabrmue 3.

8.5.7 UcnbiTaHUA Ha NOBbLILWEHHYO MeXaHU4Y€eCKYH N3HOCOCTOMKOCTL

NcnbiTaHnss No AaHHOMY MYHKTY AOSPKHbI NPOBOAUTBLCHA HA pasbeavHUTENAX
knaccos M1 n M2.

Mocne kaxgon cepuun, coctoswen ns 1000 paboumnx LMKMOB, unM B nepuos
TEKYLLEro TEXHUYECKOro OOCHYMBaHWS AOMMKHbI ObiTb 3aperncTpupoBaHbl MK
OL,eHEHbI paboune XxapakTEePUCTUKN.

Mexagy yKasaHHbIMWU CEpPUSIMM  UCMbITAHWA  OOMYCKaeTCsl  TEXHUYECKoe
obcny;mBaHme, Takoe Kak CMaska U MexaHn4Yeckas perynmpoBKa, KOTopble AOMDKHbI
NpoBOAUTLCH B COOTBETCTBUM C yKasaHuAMW usrotoButensa. He ponyckaetcs
MEHATb TaKune CyLLECTBEHHbIE 3NIEMEHTbI Kak KOHTaKTbl.

Mporpamma npoBefeHns TEXHWYECKOro obCryXMBaHUS BO BPEMSI UCMNbITaAHWN
porpkHa ObITh onpefeneHa M3roToBUTENEM Meped UCMbITaHUsSIMA M 3anMcaHa B
NPOTOKOM UCMNbITaHUNA.

MexaHnyeckne  XapakTepUCTUKM  (30Hbl  KOHTaKTMPOBaHMSA, ecrm  3TO
NPUMEHUMO, HaXaTue KOHTAKTOB, YCUNMA MPY>XMH, MOMEHT Ha Bany npueoaa,
paboTa BcrnomoraTenbHbIX KOHTAKTOB) AOSDKHbI NMPOBEPATLCA B COOTBETCTBUM C
8.5.3 0o 1 nocne npoBefeHnst UCMbITaHUA Mo HapaboTke paboymx LUKIIOB.

8.5.8 Kpute pum rogHOCTM nocne npoBeAeHHbIX UCNbITAaHUN

N3penvsa cuutaloT BblAEpXaBLUMMU NPOBEPKY MEXaHWYECKUX XapaKTepucTuK,
€CI1 BbINOSMHEHbI CreayloLme yCrnoBus:

- B NpoLecce NCnbiTaHNA pasbeguHUTENb U 3a3eMnnTeNlb BMECTe C NPUBOLAOM
N ApyriMun ycTponcTeamm paboTarn ncnpasHo;

- pasperynvMpoBKKW, CaMOOTBMHYMBAHMSA, MOSIOMKM [eTaned M OTKa3oB B
BbIMOMHEHMW OnepaLuin He Habnganocs;

- BCE KOHTPOSIbHbIE U3MEPEHMS NOATBEPKAAIOT, YTO XapaKTEPUCTMKN HE BbILLA
3a npegenbl, NpeaycMoTpPeHHbIE KOHCTPYKTOPCKON AOKYMEHTaUNen;

- OCMOTp W34enusa nocre BbINOMHEHUS BCEW NporpaMMbl UCMbITAHUA Ha
MEXaHWYECKY0 W3HOCOCTOMKOCTb HE BbIABUM WU3MEHEHWA W  NOBPEXOEHWN,
NpensaTCTBYIOWMX AanbHenwen paboTe;

- COMpPOTMBNEHWE [NAaBHOM Uenn He oTnmnyaetcs 6onee vem Ha 20% ot
3HaYeHWs1, UISMEPEHHOTO 0 UCMbITAHUA HA MEXaHUYECKYI CTOMKOCTb.

Ecrm  pasbegvHutens wnu 3aseMnmTenb  MMEKT  KOHTaKTHble  4acTw,
nogsepralowmecs cepebpeHntio C Lernbio MCMNONMb30BaHUS MOBbLILWEHHBIX HOPM
HarpeBa, TO cnegyer pykoBogcTBoBatbcA[OCT 8024 npu HapaboTke
HeobXxoaMMOoro KornmyecTsa LiMKnoB no 8.5.4.

8.6 UcnbiTaHNA GNMOKUPOBOYHbLIX YCTPOUCTB

8.6.1 UcnbiTaHMa ONOKMPOBOYHLIX YCTPOMCTB MNPU NPUEMOCHATOYHbIX
UCnbITaHUAX
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8.6.1.1 [ns npoBepkM MeEXaHN4YecKoro OrnoKMPOBOYHOIO YCTPOWCTBA OT
HenpaBWibHbIX OMepauui Ha pasbeauHutTene HeobxoauMO NpU  BKIIKOYEHHOM
pasbeauHuTene (3asemnurene) MpoBECTM MOMbITKY BKMHOYEHUS 3a3eMnuTens
(pasbeguHuTens). 3Ha4YeHne KpPyTSLWero MOMEHTa UM COOTBETCTBYIOLLEIO YCUIUS
Ha pyKOATKE [JOSKHO OblTb YCTAHOBMIEHO B TEXHWYECKMX [AOKYMEHTax Ha
KOHKpETHbIE TUMbl U3OENnN.

8.6.1.2 [1na NnpoBEpPKN MexaHN4eCKoro GrI0KMPOBOYHOrO YCTPOMCTBA Ha NpuBoae
HeobXoOUMO nNpu  YCTAHOBMIEHHOW PYKOSTKE YNpaBfieHUst pasbeguHuUTenemM
(3asemnuTenem) B nosioXkeHnM "BKAKOYEHO" NPOBECTU MOMbITKY NepeBoaa PyKOATKN
ynpaBreHns 3asemnutenemM (pasbeguHutenem). Ycunuve, npuknagbiBaemoe K
pyKosiTke, OOrPKHO 6biTb OoT 240 go 250 H. lNpu HeoBXOAUMOCTM YUUTbIBAKOT
BO3MOXHOCTb MPUMEHEHNS YANMHUTENS PYKOATKN NpyuBoaa.

8.6.1.3 MexaHu4yeckoe ONOKMPOBOYHOE YCTPOMCTBO CYMTAKOT BblAEpKaBLUMM
ncnbiTaHne, ecnu:

- COXpaHseTCa HOPMUPOBAHHBI U3ONSLMOHHBIN MPOMEXYTOK;

- MexaH13M BIOKMPOBKM OCTarncs B UCMPaBHOM COCTOSTHUN.

8.6.1.4 [Ina npoBepKun 3neKTPOMarHUTHOIO UMM MeXaHNYecKoro BriokKMPOBOYHOIO
yCTPOWCTBa Npu oNepupoBaHny NPpMBOAOM HEOBXOAMMO:

- MPOBECTM NOMbITKY NepeMeLUeHNs PyKOATKU YNpaBreHns u3 O4HOr0 KOHEYHOro
MOMOXeHWs B Opyroe npu OTCYTCTBUM HanpsbkeHWs Ha 3axumax Luenu
3NeKTpoOMarHMTHoOro 6rok-3amka npu crartmdeckom ycunum ot 240 go 250 H (6es
AebrnoknpoBaHMs  MEeXaHM4YecKoro 3amka) W NpoBepuUTb  HEBO3MOXHOCTb
AebrnoknpoBaHusi NpuBoAa;

- MPOBECTU nodavy HanpsbkeHusi, cooTBeTcTBylowero 85% HOMUHaNLHOro
HanpshkeHWs1 Ha 3aXxuMbl Gok-3amka (Mn gebnokMpoBaTb MEXaHUYECKUIA 3aMOK ),
1 NPOBEPUTH BO3MOXHOCTb 4e6M0KMPOBaHNA NpuBoaa.

8.6.1.5 OnekTpoMarHuTHoe 6G110KMpPOBOYHOE YCTPONCTBO cuuTarT
Bbl4EPXKABLUMM UCNbITAaHNE, ECIIN:

- HEeBO3MOXEH nepeBon PYKoATKM (Bama) npuBoga M3 OAHOMO KOHEYHOro
NONIOXXEHUSI B APYroe Npu OTCYTCTBUWN HaMNpPsbKEHWst Ha 3axumax Lenu Griok-3amka
(v ebrnoKMpoBaHNST MEXaHUYECKOrO 3amKa) M HEBO3MOXHO LebnoknpoBaHue
npuBoaa;

- NPV HanmM4YUM HanpsbKeHUst Ha 3axumMax uenu 6rnok-3amka (aebrnokvposaHumn
MEXaHM4YeCcKOoro 3amka) BO3MOXHO Ae0I0KMpoBaHne NpMBOAa;

- AeTann 3NeKTPOMarHUTHOrO UMM MeXaHNYEeCKOro BroKMPOBOYHOIO YCTPONCTBA
nocrne UCnbITaHUss OCTanUCb B MCMPABHOM COCTOSIHUM, YTO MO3BOSISET NPOBOAUTH
HeobXxoaumble onepauun.

8.6.2 UcnbiTaHne GNMOKUPOBOYHbLIX YCTPOMCTB NpU KBanud MKaLMOHHbIX U
nepuoaunyeckmx UCnbITaHUAX

8.6.2.1 [Ina npoBepKn MexaHU4eckoro GroKMPOBOYHOTO YCTPOMCTBA C LESibto
NpeaoTBpaLLEeHNss HenpaBWUibHbIX Onepauui, B criydae BO3MOXHOCTM YCTaHOBKM
CbEMHOM PYKOATKM WM NpU  CTaLMOHapHOM pPyKosTKe, Heobxogumo npu
BKIIOYEHHOM pasbeauHuTene (3asemnuternie) NpPOBECTU MOMbITKY BKIOYEHUS
3aszemnuTens (pasbeguHUTENs) MyTEM TPEXKPATHOrO MPUIIOXKEHUSI K PYKOATKaM
PYYHbIX U ABUraTenbHbIX NMPUBOAOB CTATMYECKOrO yCunus, npesbiwatowero B 1,5
pasa MaKCuMMmanbHOe CTaTUYeckoe Yycunue, Heobxoaumoe Ans  BKAOYEHUS
pasbeauHuTens (3asemnurens), Ho He 6onee 400 H.

Ecrm gna ynpaBneHus pydHbiM NpUBOAOM NMPUMEHSIIOT YOMHUTEND PYKOSITKMU,
TO yKa3aHHbIe YCUNnA OTHOCATCS K HanbonbLUen AnHe yaMHUTENS.



8.6.2.2 [Ina npoBepKN 3NeKTPOMarHUTHOIO UMM MEXaHNYeCKOro BrioKMPOBOYHOIO
yCTpPOMCTBa HeoOXoOAMMO NpV BKIKOYEHHOM pasbeauHuTene (3asemnurene) u
OTKIMIOYEHHOM 3a3emnutene (pasbeguHuTene) NPoOBEPUTb OTCYTCTBME HaMNpsiKEHUS
(oaBneHus) Ha GrOKMPOBOYHOM YCTPOMCTBE pa3beduHUTENs M 3a3eMrmTens u
NPOBECTU MOMbITKY BKIOYEHUSA 3a3emnuTens (pasbequHuTens) B COOTBETCTBUN C
8.6.2.1.

Ecrnv npuBogbl pazbeanHuTens (3asemnurens) gsuratenbHble, TO HE06X04MMO
nogatb Ha 3aXVMbl Lenu YyrpaBrneHns HOMUHANbHOE HanpsbkeHve W npu
BKIMIOYEHHOM pasbeguHuTene (3asemnutene) nogatb KOMaHay Ha BKIOYEHue
3azemnutens (pasbeanHuTens).

8.6.2.3 BrioknpoBoOYHOE YCTPOWCTBO CYMTAIOT BblAEPXKaBLUMM UCMbITaHNE, ECIN:

- COXpaHsfeTCs MMWHMMalrbHO HEOOXOOAUMBIN  pa3psigHbIA - MPOMEXYTOK,
YKa3aHHbIN B TEXHUYECKMX AOKYMEHTAX HAa KOHKPETHbIN TUM U34enus;

- nocrne wucnbiTaHU OIOKMPOBOYHOE YCTPOMCTBO OCTAeTCsi B UCNPaBHOM
COCTOSHUW, YTO NO3BOSSET NPOBOAUTL HEOOXOAMMbIE OnepaLuu;

- 6110K-3aMKM OCTanMCb B MCNPaBHOM COCTOSIHUW.

8.6.2.4 JnekTpomarHUTHOE W arnekTpudeckoe OroKMPOBOYHLIE YCTPONCTBA
NPUBOAOB CHMTAIOT BblAEPXaBLUMM UCMbITaHWUS, eCriv NpuBog, 3abrIoKMPOBaHHbIN B
NonoXeHnn "OTKIMYEHO", HEBO3MOXHO MEPEBECTU B MOSIOXKEHUE "BKIIIOYEHO" NpU
ABUraTenbHOM 1 Py4YHOM OMepUpPOBaHMN.

8.6.3 [na npoBepkn GrOKMPOBOYHOIO YCTPOMCTBA PYYHOrO U ABUraTesrilbHOro
ynpaBfieHnsi NPMBOAOM HeoOXOoAMMO nNpWU YCTAHOBMIEHHOW PYKOATKE PY4HOro
ynpaBreHnsi NPOBEPUTb BO3MOXHOCTb paboTbl NpMBoga OT ABUraTensl.

8.7 UcnbiTaHnA B ycrnoBusax obpasoBaHua nbaa

8.7.1 NcnbiTaHns B ycnoBusx obGpasoBaHMs fbAa OOSTKHbI NPOBOAUTLCA Ha
N3AENUSIX HAPY>KHOW YCTAHOBKM, NpeaHa3Ha4YeHHbIX 411 9KCnyaTaumm B paroHax ¢
YMEPEHHbLIM 1 (M) XONOo4HbIM KITMMaToM.

Mepeqn wuCMbITAHUSIMU C HapyXHbIX MOBEPXHOCTEN [oSkHA ObiTb yaaneHa
cmaska, 3a UCKITIOYEHNEM MECT, NOABEPraoLLMXCSl NEPUOANYECKON CMaA3Ke.

Ona obnerdeHns u3mMepeHus TOMWMHbLI NbAa CclegyeT  YCTaHOBUTH B
rOPU3OHTanbHOE MOMNOXeHMEe MeOHbIA CTepXeHb unn Tpyoky amnametpom 30 MM n
AmMHon 1 M B MecTe, [ae BbiNagaeT TaKoe e KONMMYecTBO OCafKOB, Kak M Ha
NCNbITYEMbIN 3a3eMNUTENb UK pa3beguHUTENb.



8.7.2 NcnbiTaHve n3genusa OOMKHO NPOBOAUTLCA B Kamepe xoroga criefytowmm
obpasom:

- CHWXalOT Temnepatypy B kamepe 00 2 °C u obpbl3rvBaloT nsgenve BoAoM
Temnepatypor oT 0 °C go 3 °C. NHTEHCMBHOCTL 00pLI3rMBaHUSA 4osmkHa ObiTb OT

20 0o 80 n/4 Ha 1 M< Mo Bcel NroLLaaM Kamepbl, NPU 3TOM UCKYCCTBEHHbI 00X b
OOIPKeH najaTb Ha u3genve cBepxy MoAd pasHeiMi yrmamu ot 0° go 45°
OTHocuTEnNbHO BepTuKkann. O6pbI3rMBaHNe AOMKHO NMPOBOAUTLCS B TeyeHune 1 u,
npv 9TOM TemnepaTypa B Kamepe gosvkHa nogaepxmsatbesi oT 1 °C go 3 °C;

- 3aTeM Temnepartypa B KaMepe AOOimkHA ObiTb CHWXeHa 0O TemnepaTtypbl OT
mMuHyc 3 °C 0o muHyc 7 °C 1 JOmkHO ObiTb NPOAOITKEHO 0OpbI3rMBaHMe 40 TeX Nop,
noka Ha nsgenumn He obpasyeTtcs nen HeobxoaMMmon TonuwwHbl. KonmyecTso BOAbI
Mpu 9TOM JOIPKHO ObITb TaknM, YTOOLI 06NeaeHeHNe NPOUCXOAMITO0 CO CKOPOCThLIO 6
MM/\Y;

- nocre nony4yeHns nbga HeodxoauMON TOMNWMHBI 06 pLI3rMBaHNE SOMKHO ObITh
npeKpaLleHo, a n3genve OOIMKHO ObiTb BblOEPXaHO B Kamepe B TeyeHune 4 4 npu
Temnepatype oT MuHyc 3 °C go muHyc 7 °C;

- MO OKOHYaHUM BbIAEPXKKWN AOIMKHA ObITb MpPOBeAEHa onepauusi OTKIIOYEHUS
(BKIHOYEHWSA).

Mocne ypmaneHuMs nbga HeOO6XOOMMO MOBTOPUTHL OMEpaLMO  BKIKOYEHMSA
(oTKNoYEeHNs).

[onyckaeTcs B3amMeH UCNbITaHWA B Kamepe xofiofga NpoBOAUTb MCMbITaHUA B
€CTEeCTBEHHbIX ycroBusax. [py 3TOM ucnbiTaHUA OOSMKHbI ObITb NpoBeAeHbl npu
TemnepaTtype oKpyxarowlero Bosgyxa ot MuHyc 3 °C go muHyc 20 °C cnegytowmm
obpasom:

- u3genve OO0IPKHO obpbI3rmMBaTbCs TENNON BOAOW B TedeHue 1 4. PasHocTb
TemnepaTtyp OKpyxarwLlero Bo3gyxa W BoAbl OOrkHa OblTb Takow, 4Tobbl Ha
HapY>XHbIX MOBEPXHOCTSIX M34ernumin He obpasoBarcs neg;

- nocrie obpbi3rMBaHUSA M3genve OOIPKHO ObiTb BblAEpXaHO He MeHee 1 4,
3aTeM TemnepaTtypa BoAbl OOSkHA ObiTb MOHWXKEHa Tak, YTOObl Npu nonagaHuu
BOOAbl Ha HapyXHble MOBEPXHOCTU u3genmnsi obpasoBanca nen. CkopocTb
obneaeHeHns He pernameHTmpyoT.

8.7.3 [Ana usgenuin Ha HanpshkeHne 110 kKB v Bbilwe gonyckaeTca nonyyatb neq
MO YacTsM, PacnosioKeHHbLIM Ha PasHOW BbICOTE, MPW 3TOM KOHTPOIbHbIE TPYOKM
yCTaHaBnMBaloT B6M3K y30B, NepeMeLLaIoLLIMXCA OTHOCUTENBHO ApYr Apyra.

Mpn HanM4nm BeTpa NPOUCXOAUT O4HOCTOPOHHee obpasoBaHMe NbAa, B 3TOM
clnyyae TONUWWHY nbAa U3MEPSAT CO CTOPOHbI Hanbonbluero fb4oobpa3oBaHus.
[onyckaeTcss npoBoauTb WCMbITaHUA Npy AaBrieHun BeTpa He Gonee 63 [la
(cootBetcTBYyeT ckopoctn BeTpa 10 wm/c). lMocrne nonyyeHus Heobxoanmon
TONWWHbI NbAa 06pbl3rMBaHNe NpekpaLwaoT 1 U3Lenve BblAepXvBatoT B TedeHne 4
4y npu Temnepatype oT muHyc 3 °C go muHyc 20 °C. lNMocne BbloepKKkM NPOBOAAT
onepauuo OTKIMIOYEHUS (BKITIOYEHUS).

8.7.4 Ecnn pasbeanHuTenb (3asemnurenb) ynpaBriseTcsa BPYYHYHO, UCMbITaHWe
CYMTaIOT YAOBIETBOPUTENBLHBLIM, ECITM OH MOMHOCTBLIO BKIMKOYAETCH M OTKMHOYaeTcs
N HE UMEET MNOBPEXOEHUN, KOTOpble MOryT MOBMUATbL Ha €ro MexaHuyeckue wu
anekTpuyeckMe  xapaktepuctukn. Ecrm pasbeguHuTens  (3asemnuTternb)
ynpaenseTca  npu  MOMOLWM  3NEeKTPUYECKOro,  MHEBMATUYECKOTO  WUin
rMapaBnMYecKoro NpuBoaa, UCMbITaHWe CYUTaOT YA0BNETBOPUTENbHBIM, €CIN OH C
NepBOM MOMbITKA BKMIOYAETCH M OTKMOMAETCS MOSMHOCTBIO MPU NOMOLLM MPUBOAA
NPU HOMUHANbLHOM HaMpPsXeHUN UM AaBfeHn U He UMEET MOBPEeXOEeHN, KOTopble
MOryT NOBMUSITL HA €ro MexaHU4eckre 1 aneKTpuyeckme xapakrepuctuku. lNMocne
UCNbITaHUA crnegyeT NpPOBEPUTb HarnMuMe KOHTAKTUPOBaHUA B KOHTaKTax W
N3MepUTb COMNPOTMBIIEHNE MaBHON TOKOBEAYLLEN CUCTEMBI.

8.8 UcnbiTaHuA Ha HarpeB HOMUHaSIbHbIM TOKOM



8.8.1 WcnbiTaHMA Ha HarpeB T[rflaBHOW LENU pasbeauHuTensa npu
ONUTEeNbLHOM peXxume paboTbl

8.8.1.1 VcnbiTaHns Ha HarpeB rMaBHOW Lenu pasbeauHUTens npu anMtensHoM
pexvme paboTbl - no [OCT 8024.

Mo paHHOW MeToaMKe UCMBITHIBAKOT M TOKOBEAYLUME YacTu 3asemnuTenen, ons
KOTOpPbIX YCTaHOBMEHbI TPEOOBAHMS NO HOMUHANBbHOMY TOKY.

Mepen vcnbiTaHMAMW Ha Harpes, KOrma Temnepatypa pasbeavHuTens paBHa
TemnepaTtype OKpyXatoLlero BO34yxa, WM MOcCre WUCMbITaHWA Ha Harpes, Korga
pasbeauHUTENb OXNIAaAMTCA OO0 TemnepaTypbl OKpYKaloLero Bo3ayxa, NpOBOAAT
M3MEPEHUS  JNEKTPUYECKOrO  COMPOTMBIIEHUSI [MaBHOM uenn. V3mepeHHble
COMPOTMBIEHNS B 3TUX ABYX Cly4asax He AO0MkHbI oTinyaTbes 6onee yem Ha 20%.

8.8.1.2 OnpegeneHne 4onycTMMbIX TOKOB 3a3eMnuTenen 4ns nnaBky rofioneqia
Ha BO3AYLUHbIX JMHUSIX anekTponepegad - no[OCT 8024 pna Temnepatypbl
okpyxatowero so3gyxa 0 °C, ecrm TemnepaTypa He ykasaHa B TpeboBaHusX
3aKkas4yuka.

Mpn ucnbITaHUsX onpegendlT LOoNYyCTUMOE BpeMsi MpOTeKaHust Toka Mo
3a3eMIUTENIO, KOTOPOE yKa3sbliBaOT B MPOTOKOSE UCTbITaHWNA.

8.8.2 cnbiTaHMA Ha HarpeB NPMBOAOB

NcnbiTannss Ha HarpeB npvBodoB - o [OCT 403. AcnbiTaHuaM nogsepratoTt
TONMbKO KOHTAaKTHble COEAUHEHUSI KOMMYTUPYIOLMX YCTPOWUCTB, NEPEKMOYaroLLMX
YCTPOWUCTB W APYrMX aHarorMyHblX YCTPOWCTB, MNPUMEHSIEMbIX B MNpMBOAAX
pa3beanHUTENEN.

McnbiTaHnss npoBOAAT OO0 YCTaAHOBMBLLENOCS TEMSIOBOTO pexuMa nyTem
MpPONyCcKaHMs NOCTOSIHHOIO U nepemeHHoro Toka 10 A no Bcem Lensim yCTPONCTB
C KOHTakTamu knacca 1,2 A - ons ycTpomucTB C KOHTakTamu krnacca 2 n 0,2 A - ons
YCTPOMCTB C KOHTaKkTaMu knacca 3.

Mepen wCNbITaHWEM Ha HarpeB W MOCfe Hero npoBOAAT WU3MEpeHue
3MEKTPUYECKOro COMPOTUBIEHNS Liener HU3KOBOIMbTHbIX YCTPOMCTB. YBenuyeHune
CONPOTUBNEHMST AOOMKHO ObiTb He ©onee 20% 3HadeHWsl, U3MEPEHHOro o
nchblTaHUS.

8.9 UcnbiTaHNA Ha CTOMKOCTb NPU CKBO3HbLIX TOKaX
KOPOTKOro 3aMblKaHUA

8.9.1 PasbeguHuTenb (3asemnurenb) BMecCTe C MNpPMBOAOM AOIMKEH ObiTb
YCTaHOBMIEH Ha OMOPHYK KOHCTPYKLMIO B COOTBETCTBUM C PYKOBOACTBOM MO
aKkcnnyatauuun. PasbeguHutens (3asemnurenb) A0KeH ObiTb C YNCTbIMU HOBbIMU
KOHTaKTaMu.
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8.9.2 VicnbiTaHna OoMmkHbl NPOBOANTLCSA TpexdasHbIM UM ogHogasHbLIM TOKOM
yactoton (50+£10) Iy OT WUCTOYHWMKA, HaMpPsPKEHWE UM  MOLUHOCTb KOTOPOro
AOCTaTouYHbl Ana obecnedyeHnss NpOTEeKaHUsi TOKOB HEOOXOAMMbIX BENMYUH W
AnUTensHoCTU. HanpsbkeHne MCTOYHMKA OOmkHO obecneymBaTb HenpepbiBHOCTb
NpOTEKaHWs ToKa B Crlydyae ocrabneHus HaxaTus B KOHTaKTax unm otbpoca nof
0EeNCTBMEM 3NIEKTPOANHAMUNYECKMX YCUITUIA.

TokonogBoasLmiA KOHTYp OOJDKEH BOCNPON3BOAUTb Hanbonee
HeGnaronpuaTHble  KOHdMrypauum (C TOYKM 3pPEHUS  3NEeKTPOAMHAMUYECKUX
BO3AENCTBUA), UMelwme MecTo  Npu  NpakTUYEeCKOM  UCMOSb30BaHUU
pasbeguHUTenen (3asemnutenen) B pacnpeaenmrenbHbIX YCTPOUCTBaXx.

McnbiTaHnst  TPexmnomnoCHbIX — pasbeguHUTENen  (3asemrmTenen)  OOSPKHbI
npoBOAMTbLCA TpexdasHbiM TOKOM. Ecrnm ucnbiTatenbHble CTeHAbl HE MO3BOMSAOT
npoBOAUTb TpexdasHble MWCMbITaHWs, TO AONYyCKaeTCs MpOBOAUTH WUCMbITAHUS
ogHoda3HbiM  TOKOM. [lpM  9TMX UCMbITAHUAX MOMNEPEMEHHO  COEOMHSOT
nocrefoBaTternsHO CpeaHUin U OOWH N3 KpanHKX NOSOCOB.

PasbeguHutenm (3azemnmtenn) C  pasgenbHbiIMM - MOMocCaMy  OOSDKHbI
NCNbITbIBaTbCA TpexdasHblM unm ogHod)a3HbLIM TOKOM C YCTaHOBKOW MOSIOCOB C
HauMEHbLLMM pPacCTOSHMEM MeXOy OCAMW, YKa3aHHbIM B 3KCMryaTalWOHHOW
OOKyMeHTaLuun.

PasbeanHutenn (3asemnutenn) AOMKHbI UCMbITLIBATLCS COMIACHO Cxemawm,
yKasaHHbIM Ha pucyHkax 3-6. K BbiBOgaM annapaToB LOMKHbI ObiTb NPUIOXEHDI
HOMUHasbHbIE CTaTUYECKNE MEXaHUYECKME Harpy3ku B COOTBETCTBUKU C Tabnuuen
3.

PucyHok 3 - TpexdrasHasa ucnbitatenbHas ycTaHOBKa Ans
pasbeAuHUTENEN U UX 3a3emMnuTenen Ha HanpsbkeHue ao 35 kB
BKNIOYUTENBbHO
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1 - 3asemmurenb;, 2 - MWCNbITYEMbIA pasbeauHUTenb; Ly - MUHUMAarbHoe
paccTosiHue

MeXay OCSIMU COCeHMX NOMCcoB; { - TOK

Mpymeyanve - PacctosHus L; W L3 [gomkHbl ObiTb MO BO3MOXHOCTM

MUHMMarlbHbIl, HO HE MeéHee YeM Ll .



PucyHok 3 - TpexdhasHas ucnbiTaTenbHad yCTaHOBKa ANS pasbeauHuTenen u umx
3asemnmrenen
Ha HanpsbkeHne 0o 35 KB BKNo4YnTEensLHO

PucyHok 4 - OgHodpa3Has ucnbitaTtenbHasa yctaHOBKa Ans
pasbeAuHUTENEN C FOPU3OHTalNIbHbIM U3OSTUPYIOLUM MPOMEXYTKOM U
MX 3a3eMnuTenien Ha HOMMHanbHoe HanpsbkeHue 35 kB 1 Bbiwe
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1 - vcnbITyeMmbln pasbefuHuTEeNb; 2 - WUCNbITYeMbIW 3aszeMmrmTens; 4-5 -
KOPOTKO3aMKHYTOe COeJUHEHVE;

=1L - WUCTOMHWK nuTaHus; £y - MUHMManbHOE PacCTOSHME Mexay OCSMU
coceHuX MorocoB

PucyHok 4 - OpHodpasHas uchbiTaTernbHas ycTaHOBKa ONS pasbeauHuTenen ¢
rOPM3OHTanNbHbIM

N30MMPYIOLLMIM NMPOMEXYTKOM U UX 3a3eMnuTenen Ha HoMuHanbHoe HanpshkeHne 35
kKB 1 BblLLe

PucyHok 5 - OgHoda3Has ucnbiTatenbHasa ycTaHOBKa AN
pasbeauHuTenen (3asemnurenen) c pasgeneHHbIMKM onopamm ¢
BepTUKalNbHbIM U30JNIUPYIOLWLUM NMPOMEXYTKOM Ha HOMUHANbHOEe
HanpskeHue 110 kB v Bbiwe
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1 - v3onvpylowme onopbl; 2 - WUCMbITYeMbI annapar; 3 - TOKonposodbl; Ly -
MUHUMarbHOE MEXOCeBOe pacCTosiHNe

mMexgy cocegHumy nomocamm 4—-5F wm O - L) - coeguHeHMEe NPOBOAHMKOB
HaKOpPOTKO

WUNU C NICTOYHNKOM XXECTKOWN OLLMHOBKOM

PucyHok 5 - OpHodasHasi ucnbiTaTenbHas ycTaHOBKA AN pasbeauvHuTenen
(3asemnurenen)

C pasfefieHHbIMU ornopamm ¢ BEPTUKaSbHbIM U30NINPYHOLLMM NPOMEXKYTKOM

Ha HOMUHarnbHoe HanpsikeHne 110 kB n Bbiwe

PucyHok 6 - OgHodpa3Has ucnbitaTtenbHasa yctaHOBKa Ans
pa3beauHuUTEnen (3asemnureneun) c pasgeneHHbIMUM onopamm ¢
BepTUKasIbHbIM U3ONIUPYIOLLUM NPOMEXYTKOM Ha HOMUHANbHOE
HanpsokeHue 110 kKB v Bbiwe
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1 - unsonupylolme 3neMeHTbl; 2 - UCMbITyeMbld annapat; 4-&8 wwm -0 -
coeuHeHne NPOBOAHNKOB

HaKOPOTKO U1 C NCTOYHUKOM YXECTKOM OLUMHOBKOW; Ll - MMHUMallbHOE MeXoceBoe

paccTosiHue
MeXay COCeAHUMU NoMcamm, YCTaHOBNEHHOE U3rOTOBUTENEM:

Ly =302 mnpn Ly 150 kB;
Lo 2 4L npyn Uy 2150 kB

PucyHok 6 - OpgHodasHasi ucnbiTaTenbHas yCTaHOBKA AN pasbeauvHuTenen
(3asemnurenen)

C pasfeneHHbIMU ornopamn ¢ BEPTUKASTbHbIM U3ONINPYHOLLMM NPOMEXKYTKOM

Ha HOMUWHarnbHoe HanpsikeHne 110 kB n Bbiwe

Ecrm nenbitaHna npoBogsT HA 04HOM Mosntoce, 06paTHbLIN NPOBOAHWK LOIMKEH
HaXo4MTbCA Ha ba3HOM PacCTOSHUM OT UCMbITYEMOrO NOsoCa.

O6GpaTHbIn  NPOBOAHWK OOPKEH ObiTb MapanneneH [MaBHbIM - HOXaM
pasbeaVHUTENS UM 3a3eMIUTENS HA TOW Xe CaMOW BbICOTE Hag OCHOBAHMEM.
AHanormyHbim TpeboBaHWAM OOSKEH yOOBMNETBOPSTb OOpaTHbLIA MPOBOOAHWUK MNpu
BEPTUKAIIbHOM PACMOSIOKEHNN HOXEN Pa3beaHUTESNS UK 3a3eMIUTENS.



8.9.3 lNepen vcnbiTaHUAMKM Oo0IPkHA ObITb NpoBeAeHa MPOBEPKa WUCMPaABHOCTU
OEeNCTBUA MEXaHN3MOB MyTEeM BbIMOSIHEHUSA TPEX LIMKIIOB "BKIHOYEHUE-OTKIIoYeHne"
npyM OTCYTCTBMM ToKa B uenu. [Npu aTuxX onepaumax OOrMKHO ObiTb NpoBEpPeHOo
ycunme, Heobxogumoe 418 onepmupoBaHus.

8.9.4 Ha KOHTaKTHbIX NpYyXMHax JOSkeH ObiTb YCTaHOBEH MUHUMANbHBLIN HaTAr
(o obecnevyeHMs MUHMMAarbHOrO KOHTAaKTHOTO  HaxaTtus), [OOrMycKaemblin
KOHCTPYKTOPCKOW AOKYMEHTaLNen.

8.9.5 UcnbiTaHne [OMKHO MPOBOAWUTHLCA MYTEM OQHOKPATHOMO MPOMyCcKaHWs
yepes BKJIOYEHHbIN pas3beauHUTESb (3a3emnuTernb) HOMMWHamNbLHOTO
KpaTKOBPEMEHHO BbIAEPKVBAEMOrO Toka (TOKa TEepMUYECKOM CTOMKOCTM) B

npepenax ot 1,0 go 1,15/, yactoron (50+10) 'y co crneayrowLMMM napaMmeTpamu:
- HaMbOMbLLMIA MUK HOMUHArNBLHOIO KPaTKOBPEMEHHOIO BblAEePXXMBAEMOIO TOKA -

B npegenax ot 1,0 oo 1,1iy;
- HayanbHoe [OencTByloLlee 3Ha4YeHWe NepuoauYecKon COoCTaBrsAlowwen - B

npegenax ot 1,0 40 1,15, .
Bpemsi npoTekaHuss Toka [O/PKHO OblTb TakuM, 4TOObl NpPOU3BEAEHME
HOMWHaNbHOIO KPaTKOBPEMEHHOMO BbIAEPKMBAEMOrO TOKa B KBagpaTe Ha Bpemsi

€ero npotekaHus 6bino B npegenax ot 1,0 4o 1,1 i’f g
B 3aBMCUMOCTU OT XapakTEPUCTUK UCTbITATENBHON YCTaHOBKWN AOMYCKAETCS:
- B cny4ae GOonbLIOro 3aTyxaHusi NepUoANYECcKO COCTaBNAOLLEN NPOBOAUTL

ncnbiTaHna nNpun  MeHblleM cCcpegHekBagpaTU4HOM  3HaA4YeHUM  TOKa fT C

COOTBETCTBYIOLLMM YBENMYEHMEM BPEMEHN NPOTEKaHUA (HO He Gornee yem 2 iy .. );

- MNpOBOAWTb WCMNbITAHME nNPU  YBENIMYEHHOM HavanbHOM [ENCTBYHOLLEM
3Ha4YeHMN NepuoaMYEcKON COCTaBAKOLWEN ToKa, ecrm 3To Heobxoaumo Ans
nonyyeHns Tpebyemoro HanbosbLlero nuMka, ¢ COOTBETCTBYHOLLMM YMEHbLLEHVEM
BPEeMeHU NpoTeKaHns Toka.

YkasaHHble TpeboBaHWA K BenMumHe CKBO3HOMO MpeaeribHOro ToKa LOIMKHbI
ObITb BblgepXkaHbl XO0TS 6bl B OOHOM M3 KpanHUX MOSIOCOB pasbeauHutens (npu
NCNbITaHNUM TPEXMOSMIOCHOIO pas3beanHUTENS B TPEXMOSOCHOM cxeme). PasHuua
CUMMETPUYHOIO 3HA4YeHMs1 TOKOB Mexay OTAeNbHbiMM hasamn He JosSvkHa
npesbiwaTtb +7%.

Mocne ucnbiTaHns pasbeguHUTENb (3a3eMnUTENb) AOSKEH ObiTb OTKIMHOYEH,
npu 9TOM Yycunve, MpuKnagbiBaeMoe OnepaTtopoM, He [AOMMKHO MpeBblwaTh
3Ha4YeHUN, ykasaHHbIX B 5.10.21, npn 3TOM AoNycKaeTcsl onepmpoBaHue TONM4KoMm (B
Cnyyae pyyHOro npueBoga) wim (B Clydyae ABuratenbHOro npveoga) npu
HOMUWHANbHOM rapaHTMPYEMOM HanpsXXeHU (A1 dNeKTpoaBUraTenbHOro Npueoaa)
Unn aaeneHun (oNs NHEBMaTUYECKOro NpMBoAaA).

Mocne yKasaHHbIX WUCMbITAaHUA pas3beguHUTENb (3a3eMiuTenb) He [[OIDKeH
UMETb MOBPEXOEHUA, NPENnATCTBYOWMX €r0 MUCApaBHOM AarnbHenwen paboTte.
[onyckaeTcs perynMposka B COOTBETCTBMM C PyKOBOACTBOM MO KCNSyaTauum.

Mpn  nNpoBegeHUM  UCMbITAHUS  HA  NpOTEeKaHWe  KpaTKOBPEMEHHO
BblAEPKMBAEMOro TOKa (TOKa TEPMUYECKON CTOMKOCTM) TeMnepaTypa KOHTAKTHbIX
coeauHeHuMn pasbeanHuTensa porkHa yaosnetsopaTb [OCT 10434 ¢ yyeTom
HarpeBa HOMMHarbHLIM TOKOM.

Temnepatypa p[orpkHa onpedenatbCs € MOMOLWbLIO  TepMmonap  WUim
TepmovHaukaTopos. [Mpy onpegeneHun KOHeYHbIX TeMnepaTyp crieayeT UCXOAUTb
M3 HavanbHbIX TemnepaTyp HarpeBa, COOTBETCTBYHOLWMX AnuTenbHon paboTte
pasbequHUTENS NPU HOMUHANbHOM TOKE. YKasaHHble TpeboBaHMSA OTHOCATCA K
COCTOSIHUIO pasbeauHuUTend nocne ucnblTaHuin. [ns 3asemnutenein temnepatypy
TOKOBEOYLUMX YacTen He HOPMUPYIOT.

Temnepatypa OKpyXawolwen cpegbl MNpyM  UCMbITAHUSAX  pasbeguHUTEnNs
(3asemnuTensl) Ha CTOMKOCTb MPU CKBO3HbIX TOKax KOPOTKOrO 3aMblKaHUS AODKHA
6biTb oT MmHyc 10 °C pgo nmtoc 35 °C. [JonyckaeTca NpoBOAMTb MCMbITAHMS Npu
TemnepaTtype oT muHyc 20 °C go nntoc 50 °C.


http://docs.cntd.ru/document/1200007235

8.9.6 [onyckaeTcsa noaBepratb WCMNbITAHUKO Ha CTOMKOCTb TOSMbKO OAMH U3
MOMOCOB TPEXMOSIOCHOMO WM ABYXMOMOCHOTO PasbeauHUTENst U 3asemnuTens,
€CIMN pacyeToOM YCTAHOBIIEHO, YTO B3aUMOLEWCTBMEM MeEXOY MOMCaMM MOXHO
npeHebpeyb.

Mpy OTCYTCTBUM TEXHUYECKMX BO3MOXHOCTEW ANt WUCMbITAHUA MOSIHOCTbIO
cobpaHHOro pasbeguHiTenss unM  ero  nosfca AonyckaeTca nogBepratb
MCMbITAHUIO HE MOMHOCTbI0 COBpPaHHbLIN pasbeanHuTens unu ero nomwoc 6e3
npuBoAa, a Takxke C HEKOTOPbIMM OTCTYMNEHNAMIN OT TPeOOBaHWMIA K TOKOBEAYLLEMY
KOHTYPY, BbI3BaHHbIMM YCIOBUAMWU UCMbITaHWA. McnbiTaHnss obbekTa B OaHHbIX
YCIOBMSIX MPOBOASIT MO NpPOrpaMme, COMfIAaCOBaHHOM B YCTAHOBMEHHOM MOPSIAKE.
O6 OoTCyTCTBMM MNOBPEXOEHWN KOHTAKTOB B 3TOM Cllydae CcyaaT Mo YCUnumio,
Tpebyemomy Ana wx pasmbikaHua. [onyckaeTcsi Hebomnbluoe CBapuBaHue
KOHTaKTOB 3a3emMnuTens, HO Takoe, 4ToObl ycunme Ha pyKkosiTke npvBoda npu
OMnepupoBaHnM MNpuM 3TOM He npeBbiano 3HayeHusl, HopmupoBaHHoro FOCT
12.2.007.3.

8.9.7 Tlocne wucnbiTaHWA pasbeguHUTENM U 3a3eMiuTenM OoivkHbl ObiTb
paboToCcnocobHbI, NponyckaTb ANMTENbHO HOMWHAMbHBbIA TOK 6€3 npeBbILeHUs
HOPM HarpeBa, 1 U30nsaunsa MaBHOW LIENW OOSMKHA BblAEPXKMBATbL UCTbITATENbHbIE
HanpsKeHns.

8.10 UcnbiTaHMAa Ha CTOUMKOCTb K BO34eNCTBUIO
KNMMaTuyecKnx (pakTopoB BHELUHEN cpeabl

8.10.1 VcnblTaHns Ha CTOMKOCTb K BO3LEVCTBUIO KIMMaTUYECKMX (paKTOpOB
BHeLHewn cpedbl - no FTOCT 16962.1, TOCT 17412 i [OCT 15151.

8.10.2 NcnbiTaHne Ha BO3OENCTBUE BEPXHErO 3HAYEHUSI TemnepaTypbl cpenbl
npu akcnnyataumm - no FOCT 15151.

N3pnenusa cumTaroT BbliAepXaBLUMMW UCTIbITaHWSA, €CIU HE OBHAaPYKEHO:

- yXygleHusi BHelLHero Buaa (oTcnavBaHue, KopobrneHve n pacTpeckuBaHue
MOKPbLITUN Ha MOBEPXHOCTN);

- pacTekaHus 1 KannenageHus NnacTUYHbIX CMa3ok;

- YTEYKM Macna B y3rax, CoaepXaLlmx ero;

- OTKasoB nNpuM nMpoBepKke MWCMpPaBHOCTM AEUCTBMA  MEXaHU3MOB U
GrOKMPOBOYHBIX YCTPOWUCTB B OObemMe Tpex LMKIOB "BKIMOYEHO-OTKIIIOYEHO" npu
BEPXHEM 3Ha4yeHuM TemnepaTtypbl cpefbl, NpY HeOOXOAMMOCTU YBENMUYUTb
Konm4ecTBo umknos Ao 50.

8.10.3 VcnbiTaHMe Ha BO3AEVCTBME BEPXHEro 3HaYeHus TemnepaTtypbl cpeabl
npuv TpaHcnopTupoBaHun 1 xpaHeHun - no FOCT 15151 nm [OCT 16962.1.

[onyckaeTca coBMellaTb €0 C MUCMbITaHVWEM Ha BO3AENCTBUE BEPXHErO
3Ha4yeHns TemnepaTypbl cpeabl NPy KCMyaTauum.
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8.10.4 NcnbiTaHWe Ha BO3OEUCTBUE HWKHErO 3HAYeHWs TemnepaTypbl cpeabl
npu aKcnyaTaunm NPOBOAST HA pa3beaUHUTENAX U 3a3eMINUTENAX BO BKIIOYEHHOM
NOMOXEHUN BMEeCTe C WX NpYMBOAAMM M BCromoraTtenbHbiM 0060pyaoBaHMEM MO
FOCT 15151, FOCT 16962.1 B crniegytoLLeM nopsake:

- MOHTaX U perynmpoBKa B COOTBETCTBMMN C PyKOBOACTBOM MO 3KCMyaTaumm Ha
ucnblTatenbHOM cteHge. [pn aToM JonyckaeTcs yMeHbluaTb MEXOYnorocHOe
pacCcTosiHME M PacCTOsHUE Mexay W3genvem u npuBogoM A0 pa3MepoB, Mpwu
KOTOPbIX BO3MOXHO OMNeprpoBaHne N3LenmemM B Kamepe;

- NPUIOXEHWE Harpy3kun, UIMUTUPYIOLLEN HAaTSXXeHNE NPOBOAOB;

- M3MEPEHNE KOHTAKTHOrO HaXKaTusi B pas3beMHbIX KOHTaKTax, onpegeneHue
3aBUCMMOCTU yCunnst (MOMEHTA) Ha pyKosTKe (Barly) OT yriia MOBOpPOTa BbIXO4HOIO
Bara npveoAa npu BKIKOYEHUN U OTKIKOYEHUW NPUBOAOM;

- U3MEPEHNE CONPOTMBIIEHNS MaBHOW Lenw;

- MOMELLEHNE Pa3beVHUTENSA U 3a3eMIUTENS C NPUBOLAOM B KaMepy XOJI0Aa;

- CHWKeHVe TemnepaTypbl B Kamepe A0 3Ha4YEHUS, PAaBHOTO HUXKHEMY 3HAYEHUIO
TemnepaTypbl cpefbl Npy 3KCnyaTauun, ykasaHHOMYy B TEXHUYECKUX AOKYMEHTax
Ha KOHKpeTHble Tunbl usgenun. Boloepkka npu 3TOM TemnepaTtype B TeyeHue
BPEMEHW, 4OCTATOMHOIo 4SS OXNlaXaeHusa no Bcemy obbemy (He meHee 4 J). Npun
HeobX0AUMOCTM OOCTWKEHUS] TENNOBOro 6anaHca Bpems BblOEPKKA MOXET ObiTb
yBenmyeHo 00 12 4. B KOHUe BblaepXKn Heobxoaumo NpoOBEPUTbL MUCMPABHOCTb
OENCTBUA MEeXaHM3MOB W OGrNOKMPOBOYHBLIX YCTponcTB B obbeme 50 uuKoB
"BKIOYEHO-OTKIIOYEHO",

- M3BMNEYEeHNe U34enus U3 Kamepbl, Bblaepxkka npy OOblYHbIX KIMMaTUYECKUX
YCINOBUSIX B TeYeHMe BPEMEHW, YKa3aHHOro B TEXHWYECKMX [AOKYMEHTax Ha
KOHKpETHble TWUMbl M3Oenui, U NpoBEedEeHMe ero OCMOTpa Ha COOTBETCTBME
TpeboBaHNAM TEXHWYECKOW AOKYMEHTAUMM CO CHATMEM 3rIeKTPOMEXaHUYECKUX
XapaKkTepUCTUK.

M3penusa cumTaloT BblAEPKaBLUMMM UCMbITAHWSA, €CI B NPOLIECCE UCMbITaHUS
OHM COXpaHUNM CBOK PaboTOCNOCOOHOCTb, KOHTAKTHbIE HAXaTus, COMPOTMBIIEHNS
He mameHunmcb 6onee yem Ha 20%, MOMEHT Ha Bany npuvBoLa He NMPEeBOCXOOMUT
HOMUWHArbHbIN MOMEHT, He MPOU3OLLIIO HapyLLeHNss BHELLHEro Buaa (oTcramBaHus,
KOpOBneHns 1 pacTpecKknBaHus MOKPbITUA HA NOBEPXHOCTM), HE OOHAPYKEHO Teuun
macna.

Mpn OTCYTCTBUM TEXHUYECKMX BO3MOXHOCTEW ANt WUCMbITAHUA MOSIHOCTbIO
cobpaHHOro pasbeguHUTENst U 3a3eMimnTens AoMNyCcKaeTCcsa UCMNbITaHUs NPOBOAUTb
Ha MakeTax yMeHbLUEHHbIX pa3mMepoB U (UNK) Ha OTAENbHbIX COOPOYHBIX eanHULLax
pasbeguHUTENen 1 3asemnurenen ¢ MMMTaumnen oTaernbHbIX COOPOYHbIX eanHUL, K
fetanen cCooTBETCTBYIOLLMMM YCTPONCTBAMMN.

TexHnveckoe 06OCHOBaHWE LONYCTUMOCTM TaKMX WUCMbITAHWA OOSMKHO ObiTb
NPUBELEHO B TEXHUYECKMX JOKYMEHTAX Ha KOHKPETHbIE TUMbl U3AENNN.

8.10.5 NcnbiTaHMe Ha BO3OENCTBME HWKHErO 3HAYEeHUs TemnepaTypbl cpeabl
npy TpaHCNOPTMPOBaHUN U xpaHeHuun - No TOCT 16962.1, FTOCT 17412 wm [OCT
15151.

8.10.6 NcnbiTaHne Ha BO3OENCTBUE BNAXHOCTM Bo3gyxa npoeogaT no [OCT
16962.1 tnmm TOCT 15151.

N3penusa cumTatoT BblaepKaBLUMMK UCTIbITAHWE, eCIN He OOHapPYXeHO:

- HapyLLUeHMs Ny pacTpecKnBaHUS NakoKpaco4YHbIX NOKPbITUM;

- YXyOLUeHNs1 KaveCTBa apMMPOBaHHbIX LLUBOB B U30MATOPaX;

- KOPPO3UM Ha BNEKTPUYECKUX KOHTaKTaX;

- KOPPO3UM Ha MEeTaNIMYECKMX AeTansax n c60pPoYHbIX egMHULaX;

- npo6os M3oNAuMM N NOBEPXHOCTHOMO MEPEKPLITUS M3ONSALUN TOKOBELYLLMX
yacTel OTHOCUTENbHO 3eMIM ANS NPUBOAOB MPU MPUMOXKEHUN WCMbITATENBHOrO
HaNPsPKEHNST MPOMbILLNIEHHON YacTOThl AMTENbHOCTLIO 1 MUH.
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8.10.7 MWcnblTaHMa Ha BO3OENCTBUME BEPXHEr0 U HWXKHEro 3HauYeHun
TemnepaTypbl cpefbl, BAaXHOCTW BO3AyXa WU OpPYrUX KMmMaTu4eckux dakTopos
JOonycKkaeTcsa MpoBOAUTb B €CTECTBEHHbIX KiMMaTU4eckux ycrosusix. lMpu aTom
YCMOBMSI MCMbITAHUN He [OivkHbl  OblTb  ObrierdeHbl MO OTHOLUEHWUIO K
YCTaHOBMEHHbIM HacTOALMM CTaHAapTOM TpeboBaHMAM.

8.10.8 Buabl ucnblITaHWA Ha CTOMKOCTb K BO3OEUCTBMIO KIIMMATUYECKUX
¢akTOpPOB BHELUHEN cpefbl, METOObl, KPUTEPUN rOOHOCTU U3LENUA yKa3blBaloT B
TEXHUYECKMX JOKYMEHTaX Ha KOHKPETHbIE TUMbI.

8.10.9 TpoBepky 3awmTbl OT MblM U AoXasa, obecnednBaemor 0bonovkamm
NMpMBOOOB, a TaKXe OCHOBaHWA MOBOPOTHBLIX KOSIOHOK pasbeguHutTenen u
3a3emMnuTenen ot nonagaHust BHyTPb NOCTOPOHHUX Ten 1 BoAdbl npoogsaT no FOCT
14254, TOCT 16962.1 uF'OCT 15151.

8.11 UcnbiTaHUA HA HAAEXHOCTb
MokasaTenu HagexXHOCTW noanexaT NoATBEPKAEHUIO paCcHETHBIM NyTEM.

8.12 AcnbiTaHMA Ha NPOYHOCTbL NPU TPAHCNOPTUPOBAHUN

8.12.1 UcnbiTanusa napenun - no FOCT 23216.

8.12.2 N3penusa B ynakoBKe OOSPKHbI MCMbITbIBATbCS Ha yaapHY NPOYHOCTbL Mo
FOCT 16962.2.

8.12.3 lNpun ncnblTaHUM Ha yOaapHYH MNPOYHOCTb U3AENUS OOPKHBI NogBepraTbCs
BO34ENCTBUIO BepTUKarbHbIX Harpy3ok no FOCT 23216.

YCnoBus TPaHCNOPTUPOBAHNA Y METOAbI UCMNbITaHUA AOSMKHbI ObITh YKa3aHbl B
TEXHUYECKMX LOKYMEHTAX HA KOHKPETHLIE TUMbl U3LEMNUNA.

BoagericTteue rOPU3OHTarbHbIX Harpy3ok Jonyckaetcs 3aMeHATb
BO30ENCTBMEM BepTUKasibHbIX Harpy3oK Mpu YCTaHOBKE U3denus B ynakoBKe Ha
BGOKOBYIO MMM TOPLEBYIO CTEHKY.

8.12.4 N3penua cuuTaloT BblAEPXaBLUMMKW UCMbITAHWUS, €Crin NpU BHELUHEM
OCMOTpE He OBHapYXeHO NOTEPb 3NIEMEHTOB U MEXaHNYECKMX NOBPEXKIEHWNA.

YNakoBKy CUUTAIOT BblAepXaBLUEN UCTbITaHWE, eCIN MPU BHELLHEM OCMOTpE He
OBHapy>KeHO MOBPEXOEHUNA.

8.12.5 [JonyckaeTcsa 3acyuTbiBaTb B KayecTBe UCMbITaHWS Ha MPOYHOCTb Mpu
TPaHCMNOPTUPOBAHUN MOSIOXUTENbHbIE Pe3yrnbTaThl NepPeBO3KN U3LENUSA B yNakoBKe
Mo >enesHoW [opore WM aBTOMOOWIbHBIM TPAHCMOPTOM OT W3rOTOBUTENS
3aKa3yuMKy Ha COOTBETCTBYHOLME pPACCTOAHUS NPU  HanmMium  OOKYMEHTa,
COCTaBIEHHOrO 3aKa3yuKOM, TMOATBEPXOAIOLEro MoSoKUTENbHbIE pe3ynbTarhl
TpaHCNOPTUPOBAHUS.

8.12.6 [JonyckaeTcHa pacnpocTpaHAaTb NONOXUTESNbHbIE pe3yrbTaTbl UCTMbITaHNI
Ha NPOYHOCTb NPW TPAHCMOPTUPOBAHUN Ha Pa3beAVHUTENM (3a3eMIMTENn) O4HOro
TMNa npu YCrOBMM KOHCTPYKTMBHOIO Mogobusd wusgenun  (Mx 4dacten) wu
WOEHTUYHOCTU YMaKOBOK B OTHOLUEHUM KOHCTPYKLMW, rabapuTHbIX pa3mMepoB U
maccbl ©pyTTo. TexHudeckoe 06OCHOBaHWE [OMYCTUMOCTU TakuxX MCMbITaHWN
OOMKHO ObITb MPUMBEAEHO B TEXHWYECKUX [LOKYMEHTaxX Ha KOHKPETHble Tunbl
n3genuin.

8.13 UcnbiTaHnAa Ha paguonomMmexu
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8.13.1 CootBetcTBME pasbeguHuTena TpebosaHuaM 5.11 nNo  ypoOBHIO
paguornomMex AOSMKHO MNPOBOAUTLCH WU3MEPEHUEM HaMpPsKEHUA paguornoMmex Mo
8.16.2.

8.13.2 lNpun n3mepeHUn HanpskeHuss paguornomMex UcnblTaTenbHOe HarnpsXXeHue
OOIPKHO BbITb MPUIOXEHO criegyowmm obpasom:

- BO BKJTOYEHHOM MOMOXEHUN - MEXAY BbIBO4AMU N 3a3eMIIEHHbIM OCHOBaHWEM,;

- B OTKMIOYEHHOM [MOSIOKEHUN - MeXdy OAHMM BbIBOAOM W OCTarnbHbIMU
BblBOJ4AMW, COEQNHEHHBIMU C 3a3EMIEHHbIM OCHOBAHVEM.

Llokonb pasbeaunHutens aomkeH 6biTb 3a3emMrnieH. Heo6xoauMo NpUHATL Mepbl
ana  usbexaHus BIMSHUS Ha UW3MepeHuMe 3a3eMSIeHHbIX W He3a3eMIIeHHbIX
0ObEeKTOB, pacnorioKeHHbIX BOMM3WM  pasbeauHUTens, UCMblTaTteNbHONn U
N3MepUTENbHOM Lienen.

PasbeguHutens formkeH 6biTb CyxuM 1 YMCTbIM. PasdbeanHutens JormkeH ObiTb
BblAEpPXXaH B MOMELLEHUN, B KOTOPOM MPOBOAAT UCNbITAHUS, B TEYEHNE BPEMEHMU,
HeobxogMMOro Ons OOCTWXEHUs TENroBOrO pPaBHOBECUS, YCTaHaBNMBaeMoro B
TEeXHUYEeCKMX [AoKymeHTax. PasbeguHuTenb He crnegyeT noaBepraTb APYrim
NCMbITAHUSIM 3FIEKTPUYECKON NPOYHOCTU M3OMNALMN B TedeHre 2 4 0 NpoBeaeHust
McnblTaHUs Ha paguonomexu. MicnbiTatensHas Lenb He A0mkHa OblTb UICTOYHUKOM
pagunornomex yposHs 6onee 1000 mkB.

Cxema vcnbiTaTenbHOW Lenu npuBeaeHa Ha pUCcyHKe 7.

PucyHok 7 - Cxema ucnbitatesibHOW Lenu Ansi ucnbiTaHUA
pa3beauvHuUTernen Ha paguonomexm

F {r I 1 -
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TP - TpaHcdopmatop; # - duneTp; M - u3MepuTenbHbin  6nok; £ -
9KBMBANEHTHOE COMpPOTMBIIEHNE Fj,

coedVMHEeHHOe MocrneaoBaTeNlbHO B KOMOWHAaUWM C  COMPOTUBMEHMEM R,
coeuHEHHbIM napannesnbHo

N 9KBMBANEHTHbIM COMPOTUBIIEHUEM U3MEPUTENBHON YCTAHOBKM RH_F; Zs - MOXeT
ObITb KOHOEHCATOPOM

WIn Lenbio, COCTOSILLEN N3 KOHAEeHcaTopa U UHAYKTMBHOWN KaTyLUKW, COEAMHEHHbIX
rocreaoBaTenbHo,

L - vcnomb3yetcst ANs LWYHTMPOBaHUA TOKOB MPOMBILLIEHHOM 4acToTbl M Ans
KOMMNEHCMpPOBaHMS

napasuTHOM eMKOCTW NPN N3MepUTENLHON YacToTe

PucyHok 7 - Cxema ucnbiTaTeNbHOW Lenu Ans UCMbITaHUs pasbeguHuTenei Ha
paguonomexmu



N3meputenbHas uenb AomkHa GbiTb HacTpoeHa Ha vacToty (0,5+0,05) Mru,.
HonyckaeTca ucnonb3oBatb U Apyrme 4acToTbl B AmanasoHe oT 0,5 go 2 Miu.
Pe3ynbTaTbl N3MepeHUn 4OMMKHbI BbIPaXXaTbCsl B MUKPOBOSIbTaX.

3HayeHne MOrHOro COMPOTMBIEHNUS UCMbITaTeNbHOM Lenu OOMKHO ObiTb B
npegenax ot 30 o 600 Om. da3oBbIN yron He 4OSMKeH nNpeBbiwaTh 20°.

OKBMBareHTHOE HanpsXeHue paguonomMex MoxeT ObiTb BblYMCHEHO ANs
COMpPOTMBIEHNS UCNbITaTeNbHOM Lenu, pasHoro 300 Om.

[Mpn 9TOM cuMTaeTCA, YTO M3MEPEHHOE HAMpPsKEHME NPSMO NPONOPLMOHANbHO
COMPOTMBIIEHNIO, 3@ UCKITKOYEHNEM MCMbITYEMbIX 00pa3uoB 6OMbLION EMKOCTH, ANS
KOTOpbIX MOMNpaBKa, CAernaHHas Ha 3TOM OCHOBaHWMM, MOXET OKa3aTbCsl HETOYHOMN.
Motomy conpotmerneHe 300 OM  pekoMeHOQyeTCs  MUCMNONb3oBaTbh AN
pasbeguHUTENS C 3a3eMISIEHHbIM OCHOBaHUEM.

dunbTp F [JOMKEH WMETb BbICOKOE MOMHOE COMPOTUMBIIEHUE, YTOObI
COMpPOTMBIIEHNE MeXdy BbICOKOBOSITHBIM MPOBOAHUKOM U 3emrier He 6bino
LLYHTMPOBAHO, €CNN paccMaTpmBaTb CO CTOPOHbI UCMbITYEMOro pas3beaAnHUTENS.
OTOT (MnbTp  TaKke CHWXAEeT UMPKynvpylolwme B UCMbITATeNbHOW  Lenuv
pagMoYvacTOTHbIE TOKW, reHepupyemble TPaHCHOPMaTOpPOM BbICOKOrO HanpshkeHUst
WM BO3HWUKLUME OT MOCTOPOHHUX UCTOYHUKOB. YCTaHOBIIEHO, YTO peEKOMeHayemoe
3Ha4YeHve ero NosiHoro ConpoTUBNEHMA HaxoauTcsa B gmanasoHe oT 10 go 20 kOm
Npu N3MepUTENbHOM YacToTe.

CooTBeTCcTBYIOWME CpeacTBa AOMKHbI obecneynBaTb YpOBEHb BHELLUHErO hoHa
paguonomMex (ypoBEeHb  pagMonoMeEX,  Bbl3BaHHbIX  BHELWHUM  MOMEM W
TpaHCAOPMaTOPOM BbLICOKOTO HarnpsXeHus B Mpouecce HaMarHU4MBaHus npuv
MOSIHOM UCMbITaTENbHOM HanpsbkeHun) Ha 6-10 ab Hwke HOpPMMPOBAHHOMO YPOBHS
pagvonomMex A4St UCMbITYEMOro pa3beanHUTENS.

Tak Kak Ha YypoBEHb pPaguoNoMex MOryT BIMATb BOJSIOKHA WM Mbifb,
ocefawnoliasi Ha M3onsaTopax, AonycKaeTcsa 4O MPOBELAEHUS U3MEPEHUA BbITMPATb
M30MATOPbl  YMCTOM TKaHblo. Bo Bpemsi uvcnbiTaHun cnegyeT duMKcMpoBaTb
nokasarenu, XxapakTepusyoLwme aTMocdepHble YCIIOBUS.

He ponyckaetca npoBOAWUTb WCMbITAHWA B YCIIOBUSIX OTHOCUTENbHON
BNaxxHOCTW, npeBbiwatoen 80%.

NcnbiTaHns npoBogsaT no cneﬂvrou_teﬁ METOAVKE.

HanpsbkeHue, paBHoe 1,1%, NpuKnagbiBaloT K  PasbeaUHUTENNIO U

?Fluepmmsam B TeyeHne 5 MvH. 3atemM HanpsikeHue cTyneHsamu cHxkarT o 0,3
H.

Ep’ CHOBa CTyneHdaMn MnoBbllWAOT A0 nepBOHa4YallbHONo 3Ha4eHuUA 1, HakOHel,

o
CTYNEHSIMM YMEHbLLAKOT 40 0,3ﬂ.
3

N3mepeHne pagnonomex NpOBOAAT Ha KaXKAOM CTYMEHW.

YpoBEHb pagnonoMex, 3apermcTpuUpoBaHHbIA B MOCMNeQHEN CEPUM CHUXKEHMS
HanpspKkeHWsi, HaHOCAT B BuAe rpadwmka B 3aBUCMMOCTM OT  MPUITOXKEHHOIO
HanpsbkeHus. onyyeHHas TakuMm oOpa3oM KpuBasi SIBMSIETCS XapaKTepUCTUKOWN
paguonomMex pa3beguHUTENs.

Ham6onz|,uee CHWDKEHNE HanpPSHKEHUS Ha KaxKOOW CTYMNEeHW He AOIKHO ObiTb

oonbLe 0,1 .
3

PasbegnHutens  cuutaroT E?blﬂGp)KaBLLIVIM UCnblTaHNe, €ecrm  YpOBEHb
H.
paguornomMex npu HanpskeHun 1,1 Ep He npesbiwaeT 2500 MkB.

8.14 lNpoBepka koaddunumneHTa 3anaca MexaHM4eCKou
NPOYHOCTU U3ONATOPOB



MNMpoBepka koadhpuumeHTa 3anaca MexaHW4eCcKOW MPOYHOCTU WU3ONATOPOB
(M30NALMOHHBIX KOSIOHOK) [[OIPKHa MNpOBOAMTLCA MO METOAMKE npeanpuaTus-
pa3paboTyunka nsgenus.

Ona onpegeneHna koaddMUMeHTa 3anaca MeXaHUYecKoM MPOYHOCTU
N30MALMOHHBIX KOMOHOK pasbeguHutenen (5.5.8) Heobxogumo paccuutatb no
MEeToONKE NPeanpuUsTUS-U3TOTOBUTENS CYMMY  SKCMJyaTauMOHHBLIX — Harpys3ok,
NPUBEAEHHBLIX K KOHTAKTHOMY BbIBOAY Pa3beAUHUTENsSI UM K BeEpXHeEMy dhrnaHLy
N30MNALMNOHHON KOJOHKM.

Kpome TOro, HeobGxogumo onpegenuTb  3KCNepUMEHTanbHbIM  MyTeMm
MVHUMasbHOE paspyLuatoLlee ycunme U3onsaumnoHHOM KOHCTPYKL UK NO pesynbTatam
Tpex wcnblTaHuh. [na  M30MsSTOPOB M OAMHOYHBIX  KOJIOHOK — U30MATOPOB
O0MyCKaeTCH Nofb30BaTbCA MUHUMASIbHBIM Pa3pyLLAOLLMM YCUIIMEM, YKa3aHHbIM B
TEXHUYECKMX AOKYMEHTAX HAa KOHKPETHbIN TUM U3AENUIA.

KoapbdpmumeHT 3anaca mexaHu4eckon MNPOYHOCTU ONpPedensitoT OTHOLLEHWEM
MUHUMASbHOTO  paspyLaloLWero  ycunmMs  U30MSILMOHHOM  KOJIOHKM K CyMMme
3KCnnyaTauMoHHbIX Harpy3ok, NPUBEAEHHbIX K BEpxXHEMY hnaHuy W30nsLVMOHHOM
KOMOHKMW.

8.15 UcnbiTaHMA Ha KOMMYTaLUIO YPaBHUTENbHOrO TOKa,
TOKa XONloCToro xoaa TpaHcopmMmaTopoB U 3apsAAHbIX
TOKOB BO3AYLHbIX U KabesibHbIX NIMHUIA

8.15.1 O6wme nonoxeHus

McnbiTaHns 4OmMKHbI NPOBOAUTBLCS ANA pa3beanHUTenen NnepeMeHHoro Toka Ha
HOMUHanbHoe HanpsbkeHne 110 kB u  Bbiwe, CNOCOGHBIX KOMMYTUPOBATb
YpaBHUTENbHbIE TOKM.

Mpumedanne - KommyTauuo ypaBHUTENbHbIX TOKOB, TOKa XOSIOCTOrO XoAa
TpaHCdopMaToOpoB M 3apsfHbIX TOKOB BO3QYLUHbIX UM KaGenbHbIX FIMHWUA MOXHO
Takke MNpPOBOAWTbL pasbeauHuTensMu Ha HanpsbkeHne Hwke 110 kB; opgHako
HOPMMPOBaHNE KOMMYTaLMN HOMUHANbHbLIX YPaBHUTENbHbLIX TOKOB, TOKa XOOCTOro
Xofa TpaHCGOopMaTopOoB M 3apsiAHbIX TOKOB BO3AYLUHbIX M KabenbHbIX FNMHWUA 1
TMNOBbIE UCMbITAHUSI OObLIYHO He TpebytoTcs. McnbiTaHss MOryT NPOBOAUTBLCA MO
COrNaLLEHNIO MeXOY N3roToBUTENEM M NoTpebutenem.

8.15.2 UcnbiTaHnA Ha BKNIOYEHMe U OTKIIoYeHue

8.15.2.1 UcnbiTyeMbln pasbeguHuTeNb OOIMKEH OblTb CMOHTMPOBAH Ha oOnope
WUNM ee 3KBUBANeHTe B COOTBETCTBMU C PYKOBOACTBOM MO 3Kcnnyatauun. MNpusoa
pasbeauHUTena OOoSpkeH paboTaTb B NPEAnMCaHHbIX YCIOBUSAX W, B YaCTHOCTH,
€Cnn NpuBOL YNpaBnseTCa 3HEepruen, oH AoSkeH paboTaTb NpYM MUHUMAarbHOM
HanNpPsHXKeHMM WUCTOYHMKA MUTAHUST WM COOTBETCTBEHHO MpPU  MMHUMASIbHOM
[JaBneHun Bo3gyxa.

[o Hauyana npoBedeHUs UCMbITAHWA HA BKIKOYEHME W OTKMHOYEHME [OOIDKHbI
ObITb NpoBeAeHbl onepaumm 6e3 Harpy3kn U A4omkHbl ObITh 3anMcaHbl NogpobHbIe
paboyre xapakTePUCTUKN pasbeauHUTENS, TakNe Kak CKOPOCTb ABWXEHUS!, BPEMS
BKITHOUYEHUST U OTKITOHMEHUS.

PasbeguHutenM C pydHbIM NPMBOAOM [LOPKHbI paboTaTtb MApyM  MOMOLM
OVCTaHUMOHHOMO YMNpaBfieHMs, UCMONb3YIOLWEro TakMe NpuBoOgMMbIE B OENCTBUE
9Heprven cpenctBa, YToObl MOMy4MTb paboyne CKOPOCTWU, SKBUBASIEHTHbIE TEM,
YTO MNOMy4yalTCs B pesyrbTaTe Py4HOro yrpasrieHus.

MpymeyaHuns



1 WcnbiTaHnss OorpkHbl MPOBOAUTLCS, YTOObI AOKas3aTb, YTO pa3beaunHUTENb,
ynpaBsnsiemMbli pydHbIM nNpvBOAOM, OyaeTr paboTaTb YAOBNETBOPUTENBHO MNpu
MUHMMarbHOW OXMAaeMOo CKOPOCTH, YKa3aHHOW M3roTOBUTESEM.

Heobxogmmo 00paTuTb BHUMaHME Ha BO3LEWCTBUS HaxXOOSLWMXCH Nog
HanpsbkeHNEM BbIBOAOB pasbeanHuTens. Ecnm dgmandeckoe pacnosioxeHne ogHon
CTOPOHbl pa3beavHUTENs OT/IM4aeTCs OT  PacroSiokeHust APYrol CTOPOHBI,
nMTaloWwas CTOPOHA WUCNbITATENbHOrO KOHTYpa AOSkHa ObiTb nogcoeguHeHa K
CTOPOHE, KOTOpasi NpeACcTaBnseT Hanbonee xecTkoe ycnosue. B cnyyae comHeHns
50% uncnbITaHUI Ha BKIOYEHWE N OTKIIOYEHME OOMMKHbI NPOBOAUTLCA Ha NUTaloLWEen
CTOPOHE WCMbITATENMbHOMO KOHTYpa, MNOACOEOMHEHHOM K OA4HOM CTOpOHEe
pasbeguHuTens, n 50% wncnbiTaHui - Ha NUTaKLWEN CTOPOHE, NOLCOEeMHEHHON K
OpYyron CTOpOHE.

HeobxogmMmo npoBoAuTb TONMbKO O4HOMA3HbIE UCMLITAHUS HA O4HOM MOce
TPEXNOSIOCHOrO pasbeauHUTENsT NPU YCIIOBWUM, YTO MOMIOC HaxXoaAUTCA B MeHee
OGnaronpuATHbIX ~ YCINOBUSX, YE€M  MOSIHOCTbI0  COOpaHHbIA  TPEXMOSIOCHBIN
pasbeuHUTESb MO OTHOLLEHMIO K:

- CKOPOCTU BKITIOYEHUS;

- CKOPOCTW OTKITIOYEHMS;

- BO34ENCTBUIO COCeaHUX dhas.

2 OpHodhasHble UCMbITAHMA OTBEYaloT TpeboBaHMAM AN OEMOHCTpauum
BbINOSIHEHNSA BKITIOYEHMS N OTKIMIOYEHNS PasbeavHUTENS MPU YCIOBUKN, YTO MOXET
OblTb NMPOAEMOHCTPMPOBAHO, YTO BPEMSA OYMM U 30HA LENCTBUSA AYrM TaKOBbl, YTO
He OygeT BO3MOXHOCTM BO3L4EWCTBUS OYyrM Ha cocefHiol dasy. Ecrm Ha
OCHOBaHWM OHOMOSMOCHOIO MCMbITAHMSA OMNpeferieHo, YTo Ayra MOXeT AOCTUYb
cocegHen dpasbl, Torda AOMKHbI ObITb NPOBEAEHbI TPEXMOMOCHbIE UCMbITAHUSA C
MCNOMb30BaHMEM CMNELNAnbHOTO PacnooXeHUs pa3beanHUTENS.

8.15.2.2 Pama pasbeguHutens norbkHa ObiTb 3a3emneHa. McnbitaTensHbin
KOHTYpP OO0SDKEH ObITb 3a3eMIieH, kak NoKa3aHo Ha pucyHke 8.

PucyHok 8 - UcnbiTaTenbHble Lenu AnA UCNbITaHUA Ha BKITKOYEHUE U
OTKIHOYEeHMNe YPaBHUTENbLHOIo Toka
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1 - HOMMHasbHbBIN TOK NEPEKoYaeMON LWNHbI, PaBHbIN
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PucyHok 8 - UcnbiTaternbHble uenu Ans UCNbITaHUA Ha BKIOYEHNE N OTKIOYEHNE
YPaBHUTENbHOTO TOKa

8.15.2.3 PazbeanHuTen AosmkHbl ObiTb UCMbITaHbl MPU HOMWHAINBHON YacToTe
50 lu.

8.15.2.4 WcnbiTaTeneHoe HanpseHue npu UCMNbITaHUU  YPaBHUTENbHBIMU

ToKamn pormkHo Obltb oT 1 pgo 1,1 UFPEB_H;.H nogaBaeMoro Ha BbIBOAbI
OTKIMIOYEHHOTO pasbeanHUTENS, Kak ykasaHo B Tabnuue 4. Npu ncnbiTaHm Tokamu
XOMoCTOro xoda TpaHCcdopMaTopoB U 3apsgHbIMU TOKAMWM HanpsbkeHWe LOIPKHO
ObITb HANBONLLMM paboymm.

NcnbiTaTenbHoe HanmpshkeHWe [LOfPKHO U3MepATbCA  cpasdy e  nocre
OTKJIOYEHMS TOKA.

Kak ykasaHo B 8.15.2.1, Tpebyetca npoBegeHWe TOMbKO OLHOMOMOCHbBIX
ncnbitTaHni. Ecrm Heobxoaumo npoBefeHWe TPEXMOSIOCHbBIX WUCMNbITaHWA, Toraa
ncnblTaTeNlbHOE HanpsiKeHne Kaxkaon dhasbl HE OOSDKHO OTNMYaTbCHA OT CpegHero
ncnblTaTensHoro HanpsxeHusa 6onee Yyem Ha 10%.

BoccTaHoBneHHOe HanpshkeHne NPOMbILLIIEHHOM YacTOTbl JOSMKHO COXPaHATLCS
He meHee 0,3 ¢ nocne OTKMIoYEeHUs.

8.15.2.5 WcnbiTatenbHbli TOK OomkeH OblTb paBeH oT 1 go 1,14 mx.
McnblTaTenbHbIN TOK AOIMKEH M3MEPATLCS Nepen onepupoBaHMEM pasbedquHNTENS.

OTkmoYyaemMbIt TOK  OOIDKEH ObiTb  CUMMETPUYHBIM  C  HE3HAYUTENbHbLIM
yMeHbLUeHeM. KOHTaKTbl pasbeanHUTens He AOMkHbl ObiTb pasgeneHbl 40 Tex
nop, Noka nepexoaHble TOKW BCIEACTBUE BKIIIOYEHNSA KOHTYPA HE CHU3ATCS.

Ecrnm npoBoasiT TPEXNOMOCHbIE WCMbITAHWUS, WUCMbITATeNbHbIN TOK paBeH
cpedHeMmy 3HA4YeHM0 TOKa BO BCeX Tpex nostocax. cnbiTaTenbHbll TOK KaXKaom
¢asbl HEe OOIMKEH OTNMYATLCS OT CpegHero 3HadYeHus UcnbliTaTenbHOro Toka Gonee
yem Ha 10%.

8.15.2.6 MoryT npoBoAUTbCA 3KCNMyaTauWOHHble WM nabopaTopHble
ncnbiTaHus. pyu nabopaTopHbIX UCMNbITAHWUAX UCMbITaTenbHble uUenn A n B
(pucyHOK 8) OOMmKHBLI UMETb KO3MAMLMEHT MOLLHOCTK, He npesbiwatowmi 0,15. Mo
YCMOTPEHUIO UCnbITaTensHon nabopatopun MoxeT ObiTb MCMonb3oBaH fobon
ncnblTaTenNbHbIN KOHTYP.

MapameTpbl KOMMOHEHTOB MCMbITAaTENbHOrO KOHTypa &Y un Z BblbupatoT
Takummn, 4Tobbl obecneumBammcb 3Ha4YeHUss TpebyeMoro UcnbITaTeNbHOro Toka u
BOCCTAHOBIIEHHOTO HAMPSPKEHUS MPOMBbILLIEHHON YaCTOThI.

Ecnm TpebyeTtca npoBedeHWe TPEXMOMOCHbBIX UCMNbITAHWIA, TO TPEXMOSIHOCHbLIN
McnblTaTeNbHbIA KOHTYP OOSPKEeH BKIOYaTb B cebsa Te e arneMeHTbl B Kaxgown
dase, 4YTO M AN OAHOGXA3HOrO WCMbITaTeNbHOrO KOHTYpa, ANs NOoSyYeHus
COOTBETCTBYIOLMX WUCMNbITaTENbHbIX HaMpshKeHWn M TOKOB. HenTpanb MCTOYHWMKA
NUTaHWA KOHTYpa OOSPkHa ObiTb 3a3emneHa.

MpumeyaHuns

1 MoxHO ncnonb3oBaTthb apyrne ncnbltatelbHble KOHTYPbI, KOTOPblE NPON3BOOAT
Tpe6ye|v|b|e ncnblTaTeribHbl€ TOKN U HAanps>XXeHnd, 1 COOTBETCTBYHOLLME NapamMeTpbl
nepexogHoro BOCCTaHaBIMBAOLLErocA Hanps>XeHua.



2 MoxeT OblTb HEBO3MOXHO MNPV 3KCMMyaTauMOHHbIX UCMbITAaHUAX OOCTUIHYTb
Tpebyembix AOMYCKOB MO WCMNbITaTeflbHbIM TOKamM W HanpsbkeHnsMm. OT 9TuXx
TpeboBaHMA MOXHO OTKas3aTbCs MO COMMAacOBaHUIO MeXdy W3roToBUTENEM WU
notpedurenem.

Oxmpgaemble dopmbl BonH MNBH gomkHbl MveTb oOpMbl TPEYrOnbHOM BOSHbI
BCIeACTBUE BOSTHOBOIO CONPOTUBEHUS CUCTEMbI COEAUHEHHbIX WWH. OgHaKo Ans
yanobcTBa NpPOBEAEHUA  UCMbITAHUA  MOTYT  MCMOMb30BaTbCA  MepexoiHble

BOCCTaHaBNMBaOLLMECS HanpshkeHusi, umetowme goopmy (1-cos 2xft) ¢ yacToTom
He meHee 10 k'Y n oxmagaemblM KO3IMLMEHTOM aMNNUTyabl HE MeHee 1,5.

3 KomnoHeHTbl no perymmpoBaHutio [MBH moryT ObiTb  BKIIOYEHbI B
MCNbITaTeNbHbIA KOHTYP.

4 HanpsbkeHne p[yrm uUCnbITyeMoro pasbeavHutens 6yaer, Kak 0OblYHO,
OTHOCUTENBbHO BbLICOKUM MO CPaBHEHUIO C WCMbITATENbHbIM HanpsbhkeHnem. B
pesyrnbTate Nony4unTcs curnbHoe 3aTtyxaHue MNBH 1 casur dasbl B TOKe TakOW, YTO
ucnbiTaTenbHbIn TOK Oyaer 6Gonee 6mm3kMM nNo dase €  UCMbITaTeNbHbIM
HanpsbkeHneMm. [lapametpbl [IBH (ckopoCTb HapacTaHuss ©  aMnnaMTygHoe
3HayeHve), cnegoBaTenbHO, He3HauuTenbHbl, W He TpebyeTca OeTanbHou
cneundmkaumu.

8.15.2.7 [HomkHo ObiTb BbiNofHeHO 100 paboymx UMKNOB "BKMOYEHMe-
OTKIMoYeHue".

Onepauua OTKNOYEHUs OOfPKHA criegoBaTh 3a onepauuen BKIYEHUs C
WMHTEpPBasrioM BPEMEHU MEXTY ABYMS onepauusmMmn, paBHbiM 1 c.

Mpumeyanne - 100 paboumx LUWKIIOB HE CUMTAOTCS OTBEYaroLMMU
TpeboBaHNAM ANA NOATBEPXKOEHUS NEKTPUYECKOro CpoKa CryxObl, HO OHW AaloT
BO3MOXHOCTb BbISIBUTb 3PO3UI0 KOHTAKTOB.

8.15.2.8 PasbeguHutens p[omkeH ObiTb paboTocnocobHbIM. [lpy  3TOM
JonyckaeTcs BbIOPOC B OKPY>KalOLLYHO cpey NnaMeHn Unm Mmetanimyeckmx 4acTul
N3 pasbeanHUTENd BO BPEMs ero paboThbl, eCinn 3TO HE CHMXXAET YPOBEHb U30NALUN
WM He $SBNSIETCA BPEAHbIM ANd onepatopa WM OpYrMxX JnL, Haxo4sLMXCS
nodnmsocTu.

8.15.2.9 MexaHn4eckune OyHKLUN U U30MAUUns pa3beanHUTens SOSmkHbl ObiTh B
TakOM >Xe COCTOSIHUM, Kak M OO0 UCNbiTaHuA. PasbeguHutens O0mkeH ObiTb
cnocobeH npoBOAUTL HOMWMHANbHBLIM TOK ©6e3 yBenuMueHuss TemnepaTtypbl,
NpeBbILaloLLEen HOPMUPOBAHHbIE 3HAYEHWS.

[onyckaeTcs HanmuuMe MEXaHM4YecKoro W3Hoca W 3po3vM  BCNEACTBME
obpasoBaHMa OyrM, He BrwMsOWMX Ha paboTocnocobHOCTb pas3beduHUTEns.
KayecTBO uncnonb3yemMoro MaTepvana Ans raweHnss gyrm, ecnm  Takoe
HabnogaeTcs, MOXeT yXyAWWUTbCH, a KONMMYECTBO MaTepuarna CHU3UTLCHA HUXKe
HOpPMaribHOrO YpPoBHSA. MoryT ObITb OTNOXEHWS Ha WU30MATOpax, Bbl3BaHHbIE
pasnoXeHNem ayroracsien cpeqbl.

M3onupytowme CBOWCTBA pasbequHUTenst B OTKIOYEHHOM MOSIOXKEHUM He
OOIDKHbI CHWKATbCHA HWKE HOPMAasibHOTO WM3HOCA WM CTapeHust Npu  yxydLeHun
N30INPYIOLLMX YaCcTEN.

BusyanbHbIn 0CMOTP M onepaums ("BKIOYEHNE-OTKIOYEHNE") pa3beauHUTENs
6e3 Harpy3kum nocrne MWCMbiTaHMM OObIYHO [OCTATOMHbI  Af9  NPOBEPKU
BblLLEyKa3aHHbIX TpeboBaHuW. B cnyyae COMHeHWs, OnS  noaTBepKaeHUs
pesyrnbTatToB  OCMOTpPa HeobxoOMMO MPOBECTM  UCMbITAHUS Ha  Harpes
HOMWHArbHbLIM TOKOM.

Ecnm msonmpytowme cBOMCTBA BbI3biBAOT COMHEHWE, HEOHXOOMMO MPOBECTU
NMPOBEPOYHOE UCMbITAaHNE 3MEKTPUHECKON NMPOYHOCTU U3ONSLIUN.

8.16 UcnbiTaHuA Ha KOMMyTaLUIo HaBe4EeHHOTO TOKa
3aseMnUTensMm



8.16.1 O6OwWwme nonoxeHuns

McnbiTaHnss npoBOaAT ANA 3a3eMimTenert NEePEMEHHOr0 ToKa HaMnpshKEHWEM
110 kB 1 BbiLwe, CNOCOBHbBIX KOMMYTUPOBaTb HABEL4EHHbIE TOKM.

McnblTaHne Ha KOMMyTaUMIO HaBeOeHHbIX TOKOB 3aseMnuTensMm Ha
HOMUVHarnbHoe HanpsbkeHne Hke 110 kKB npoBoasT no TpeboBaHMIo 3akasyumka.

B cnyyae napannenbHbiX BO3AYLWHbIX JIMHWMA  Nepegad  TOK  MOXET
PacnpoOCTPaHATLCA B OTKIMOYEHHbIX W 3a3eMiEeHHbIX JMHMAX Kak pesynbtart
€MKOCTHOrO W WHAYKTMBHOMO B3aMMOAEWCTBUSI C  COCEOHUMW  JINHUSIMW,
HaXOAALWMMMCS NOA HarnpsKeHneM. 3a3eMnnTenu, NCnosb3yeMble Ansi 3a3eMIeHns
9TUX NUHWIA, cnegoBaTenbHO, AOMIMKHLI ObiTb CNOCOOHBI 06ecnevnTb creagyloume
YCIOBUWS SKCyaTauuu:

- BKJTIOMEHME U OTKMIOYEeHMe eMKOCTHOroO TOKa, Korga NoAcoeduHEHUE K 3emne
OTKIMIOYEHO HA OAHOM KOHLIe, @ KOMMYTaLMWSA Ha 3eMmio MPOUCXOOUT Ha Opyrom
KOHLIE;

- BKJIOYEHME N OTKIIOMEHME WHAOYKTMBHOIO TOKAa, KOrda JIMHUA 3a3eMrieHa Ha
OOHOM KOHLLe, @ KOMMYTaL s Ha 3eMIII0 MPOUCXOAUT Ha APYroM KOHLE;

- MOCTOAHHOE MPOXOXAEHME EMKOCTHbIX U MHOYKTUBHBLIX TOKOB.

8.16.2 UcnbiTaHMA Ha BKNIOYEeHMe M OTKIIoYeHUe TOKOB 3a3e MNUTensamMmm

8.16.2.1 UcnbiTyeMbln 3a3eMnuTernb AO0MKeH ObiTb MOMHOCTBI0 CMOHTUPOBAH B
COOTBETCTBUM C 3IKCMMyaTauMoOHHOM [AoKymeHTaumen. [lpuBoa 3asemnurens
OOMmKeH paboTtaTb NP MUHUMArNbHOM HanpsPKEHWU UCTOYHMKA NUTaHWUA Wn npu
MVHUMasIbHOM AaBrieHnn BO3yXa COOTBETCTBEHHO.

MNMepen HayanmoM UCNbITAHWIA Ha BKMOYEHWE W OTKMOYeHWEe OOSmkHbl ObiTb
npoBeAdeHbl onepauumn 6e3 Harpyskm M AOMKHbl ObiTb 3anucaHbl NogpoGHbIe
paboune xapaKTepucTUKKN, Takume Kak CKOPOCTb OBWDKEHWS, BPEMSI BKMHOYEHUS U
OTKIOYEHMS.

3azemnutenu, MetoLme py4yHon npusog, Moryt pabortatb npy AUCTaHLMOHHOM
ynpaBsneHun, WUCMonb3ysi CUIoBble MPUBOAbLI, MpY 3TOM KX paboyne CKopoCcTU
SKBUWBAIIEHTHbl TEM CKOPOCTSAM, KOTOpble MOMy4arTCs Npu MPUMEHEHUN PYy4HOro
npusoaa.

MpumeyaHus

1 WcnblTaHns [JOSkHblI NPOBOAUTBCA AN MNOATBEPXKOEHUS CMOCOBHOCTU
3a3emMnuTens, NPMBOgMMOro B AENCTBUE C NMOMOLLBIO PYYHOro npmeoga, pabotatb
YOOBMETBOPUTESNBHO NPY OXMAAEMOM MUHUMASIbHON paboyen CKOpOoCTH, yKazaHHOM
N3roToBUTENEM.

Heo6xogvmo npoBoauTb TOMbKO O4HOMA3HbIE UCMbITaHUS Ha OAHOM MOortce
TPEXNOSOCHOro 3a3eMimuTens npu ycrioBuKW, YTO MOSKOC He HaxoguTtca B Gonee
OGnaronpuATHLIX ~ YCINOBUSIX, YE€M  MOSIHOCTbID  COOpaHHbIA  TPEXMOSIOCHbIN
3a3eMnuTenb, Mo OTHOLLEHMIO K:

- CKOPOCTW BKITHOYEHUS;

- CKOPOCTU OTKIIOYEHUS;

- BIMSIHUIO COCEOHWMX MOMOCOB WM 6rnmsocTn doas, Haxogswmxcs nopg
HanpsXeHneM.

2 OpaHoMorncHbIE UCMbITaHUA OTBevalT TpebGoBaHWAM ANA AeMOHCTpaLum
BbIMOSHEHMS] BKIMOYEHUS] M OTKIMOYEHMS] 3a3eMINMTENS NMPU YCIOBUKU, YTO MOXET
ObITb MOKa3aHO TO, YTO BpPeMs AyrM U 30Ha AENCTBUA OyrM TaKOBbl, YTO HET
BO3MOXHOCTU BIUSIHMSL Ha COCEOHION (hasy, HaxoAsLylCs Mof HarnpsiKeHUEM.
Ecrnm Ha ocHOBaHMM OOHOMONOCHOTO MCMbITAHUA OMPEAEneHo, YTo Ayra MOXET
AOCTUTHYTb cocefHen ¢hasbl, HaxoasLencsl rnog HanpsbkeHWeM, Torda [AOShKHbI
ObITb NPOBEAEHbI TPEXMOMOCHbIE UCMbITAHUS MPU NCMOMNb30BaHUN OnpeaerneHHoro
pacrnonoXeHns 3a3emMnuTens.

8.16.2.2 WcnblTaTenbHbIN KOHTYP AOimkeH ObiTb 3a3emMrieH 4epes BbiBOA
3a3eMnnTenst, KOTopbin OBbIYHO COEANHEH C 3EMIIEN.



8.16.2.3 3aszemnuTenn OormkHbl ObITb MCMbITaHbl NPYM HOMUHAnNbHON YacToTe 50
Mu.

8.16.2.4 WcnbiTaTenbHble HanpsXXeHUs AOMkHbI BblOMpaTbCca Takum obpasom,
YTOObLlI MOMYYUTb COOTBETCTBYIOLLEE HAaMPsSPKEHUE MPOMbILLIIEHHON 4acTOTbl Ha
BblBOAAX 3a3eMnuTens, Kak ykasaHo B Tabnuue 5, neped BKMOYEHWEM U nocre
OTKJIOYEHUS, [ONYCTUMOE OTKIOHEHWE UCMbITaTeNbHOro HanpsxeHus - +10%. [ns
KOMMyTauuMM TOKa, HaBEOEHHOrO 3SIeKTPOMarHWTHbIM MOrieM OT  cocegHero
9HeproobbeKTa, UCMbITaTeNbHOE HaNPsXKeHWE AOIMKHO N3MEPSITLCS Cpasdy e nocrne
OTKMOYeHMa Toka. [Ona  KommyTauuMmM TOKa, HaBEOEHHOro OT  cocegHero
3HeproobbeKkTa ANEeKTPOCTATUYECKUM MONEM, UCTbITATENbHOE HaMNpPshKeHWe 4OSMKHO
N3MepPATLCS Nnepes 3amblkaHeM 3a3eMIUTens.

Kak vykazaHo B 8.16.2.1, 0OblMHO HeEOGXOAMMO MNPOBEAEHME TOJLKO
OOHOMOSMOCHBIX UcnbITaHuA. Ecrmn xe noTpebyeTca npoBedeHue TPEeXnOrtCHbIX
UCMbITaHWA, TOrMa WCNbITATeNbHOE HanpsXkeHne Kaxaon dasbl He OOMMKHO
OTNIMYaTbLCA OT CPEAHEro 3Ha4YeHUst UCMbITaTeNbHOro HanpshkeHnus Gonee 4yem Ha
10%.

McnbiTaTensHoe HanpsbkeHWe MPOMbILLTEHHON YacTOThl AOIMKHO COXPaHATHLCS
He meHee 0,3 ¢ nocne OTKMIoYEHUs.

8.16.2.5 MWcnbiTaternbHble TOKM OO/DKHbI ObiTb  paBHbl  HOMMWHAILHBIM
HaBedEeHHbIM TOKaM, yKa3aHHbiIM B Tabnuiue 5, [ONyCcTUMOE OTKIOHEHWe
ncnbiTatensHoro Toka - +10%. OTkno4YaeMblii TOK A0IMKEH ObiTb CUMMETPUYHBIM C
He3HaUYUTENbHLIM YMEHbLUEHMEM. KOHTaKTbl 3a3eMnuTens He AOMkHbl ObiTb
Pa3OMKHYTbl 0O TeX MNop, MOKa He CHU3ATCHA nepexogHble TOKM BcCrieacTBue
BKITHOMEHUS Lienu.

Ecnm npoBogaT TPEexXnosnocHble MCMbITaHUS Ha BKIKOYEHME W OTKIIOYEHME,
UCMbITATENbHbIN TOK OOIPKEH M3MEPATLCS KaK CPedHee 3HadeHMe ToKa BO BCEX
Tpex nosntocax.

McnbiTaTenbHbi TOK Kaxaon basbl He [OfmKeH OoTnuvatbCsl OT cpeaHero
ucnblTatensHoro Toka 6onee yem Ha 10%.

Mepen pasmblkaHMeM KOHTakToOB dhopma BOSHbl MCMbITATENbHOMO TOKa A
MCMbITAHUA Ha OTKIIIOYEeHMEe EeMKOCTHOro TOoKa [JoipkHa OblTb, HACKOMbKO 3TO
BO3MOXHO, CUHycouganbHOW. OTO YCMOBME CUMTAETCS BbIMNOMHEHHBLIM, €Cnn
OTHOLLEHME [ENCTBYIOLLEro 3HayYeHus obLIero Toka K AeWCTBYHOLWEMY 3HaYeHUo
OCHOBHOM cocCTaBnaoLWwen He npesbiwaeT 1,2. McnbiTatenbHbli TOK HE OOIMKEH
npoxoamTb Yepe3 Homnb 6Gonee ogHOro pasa 3a Monynepuon MPOMbILLTIEHHOWN
4YacTOThbl 40 Pa3MblKaHWsl KOHTaKTA.

8.16.2.6 MoryT npoBoguUTbLCA 3KCMfyaTauMoOHHbIE WM fnabopaTopHble
ncnblitaHns. [na nabopaTopHbIX UCMbITAHWA NIMHUK 3neKkTponepeaay MoryT 6biTb
3aMeHEeHbl COEAWHEHHbIMM  3rieMeHTaMu, COCTOAWMMU U3  KOHAEHCAaTOpOB,
WHOYKTUBHOCTEN, PE3NCTOPOB.

Ecrm notpebyetcsa npoBeneHMe TPEXMOSOCHbBIX UCMbITaHUA, TpexdasHbIn
UCNbiTaTeNbHbIA KOHTYP OOIDKEH BKMOYATb TE K& CaMble 3JIEMEHTbI B Kaxaow
dase, 4YTO W OfHOMA3HbIA  UCMbITATEMbHLIM  KOHTYP  OnA  MNOSy4YeHus
COOTBETCTBYIOLMX WUCMNbITaTeNbHbIX HaMpsXeHWn U TOKOB. HelTpanb WMCTOYHWMKA
NUTaHWA KOHTYpa OOSMkHa ObiTh 3a3emneHa.

MpumeyaHns

1 WcnbiTaTenbHble KOHTYpPbI, B OTIn4Mne OT npeabiaywmx, MoryTt ObITb
ncnonb3oBaHbl B Te4eHne AnmMTeribHOro BpeMeHu npun ycrnosmmn socnpoun3seneHus
nMun Tpe6yeMb|x ncnbiTatTeribHbIX TOKOB WU Hanp;|>|<eH|/u7| N COOTBETCTBYHOLLUMX
napamMmeTpoB nepexoaHoro BOCCTaHaBIIMBAKLLEToCA Hanps>XXeHu4.



2 [Mpn akcnnyaTauuoHHbIX UCMbITAHUSX MOXET OblTb HEBO3MOXHO MOMyYeHune
TpebyeMbIX AOMYCKOB MCMbITATENbHbIX TOKOB WM HanpskeHun. OTn TpeboBaHus
MOryT ObITb OTKIOHEHbI MO COrMacoBaHUIO MeXay U3roToBuUTENeM 1 notpeburenem.
CnegoyeT OoTMETUTb TO, YTO e€CnvM TpaHcopMaTopbl HanpsXeHUs COeAWHEHbl C
3a3eMSIEHHOM KOMMYTUPYEMOWN JIMHWEW, MOIMyT MNOSABUTBHCS (peppope3OHaHCHbIE
SIBMEHNUss BO BpeMs KOMMyTauuuM, B  3aBUCUMOCTM OT  XapaKTepUCTUK
TpaHcdopMaTopa 1 ANMHbI 3a3EMIIEHHON JIMHUN.

OpHodasHbIN MCMbITATENbHBLIN KOHTYP (PUCYHOK 9) COCTOMT M3 WUCTOYHWUKA
NMUTaHWA  KOHTypa, BOCMPOU3BOASLLEr0O COOTBETCTBYHOLME  UCMbITATENbHbIE
HanpsbkeHne N TOK TakMM ob6pa3om, 4Tobbl KO3IMLMEHT MOLUHOCTU KOHTYpa He

npeebiwan  0,15. KOMMoOHeHTbI & n T BblbupaloT Ona nonydeHus
COOTBETCTBYOLLMX napameTpoB Nepexo4Horo BOCCTaHaBIMBaOLLErocs
HanpsPKeHns. Oemndmpytowiee CONpOTMBIIEHNE X MOXET  COeaUHATbCSH

nocrnegoBaTteribHO U1 napanneribHO C eMKOCTbIO .

PucyHok 9 - UcnbiTaTenbHbIA KOHTYP ANA UCNbITAHUMWA Ha BKIIOYEHWE U
OTKIIOYEeHUNe TOKa, HaBeAeHHOro 3NIeKTPOMarHUTHbIM Nonem
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PucyHok 9 - AcnblTaTenbHbIn KOHTYP A5 UCMbITAHWUIA Ha BKIKOYEHNE U OTKITIOYEHNe
TOKa,
HaBeLEHHOro 3fIEKTPOMarHUTHBIM NofeM

3Ha4yeHus HanpaXxeHnAa WUCTOYHUKa NUTaHuA UL W WHOYKTUBHOCTb [ MOryT
ObITb BbIYMCIIEHbI U3 3HAYEHUN, YKa3aHHbIX B Tabnmue 5 Tak, 4TOObLI nonyynTb
COOTBETCTBYKOLLME 3HAYEeHUA WUCMbITATESIbHON0O TOKa WM BOCCTaHaBIIMBAlOLLErocA
HanpaxeHunA I'IpOMbILLU'IGHHOVI YacTOThbl.

<Dopma BOJTH OXMOgaemMoro nepexogHoro BoCCTaHaBIMBAKOLWErocA HanpsaXeHua
AorpkHa MMEeTb cbopMy Tpeyroanoﬂ BOJIHbI BCJlieACTBME BOJIHOBOIoO COMpPOTUBIIEHUA

COeQIHEHHbIX NMUHMI nepegadvy. MoryT 6biTb BblbGpaHbl 3HaveHus & un & ang
NONy4YeHNs: COOTBETCTBYIOLLMX MapamMeTpoB NepexoqHOro BOCCTaHaBMMBAIOLErocs
HanpsXeHWs1, yKasaHHbIX B Tabnmue 12.

MpumevaHne - BoccTaHaBnMBatoOLIMECHA HaNpsXXeHUs AOeNCTBUTENbHbI ONs
OofHOGa3HbIX UK TpexdasHbIX UCNbITaHUNA.

Tabrmua 12 - CTaHgapTMsvMpoBaHHble 3HAYEeHMS  BOCCTaHaBIIMBAOLLMXCS
HanpsbkeHUn s ucnblTaHUN Ha  OTK/IOYEeHMe  TOKa, HaBeOeHHoro
3IEKTPOMArHNTHbLIM NOJSIEM



Krnacc A Knacc B
I7 BocctanasnmBatoweecs || NBH Bpewms || BoccTtaHaenusatowleecs || NBH Bpemsi
, K*g'“ HanpsikeHne Npomblil- || (amnnuTyaHoe || oo HanpshkeHne Npombliw- || (amnnuTtyaHoe || 4o
neHHon 4yacToTbl* || 3HaYeHwe)*, nuka**, || neHHowm 4YacToTbl* || 3HaYeHne)*, nuka**,
(mevcTBylOLEE kB MKC (oencTByloLLee kB MKC
3HaveHue), kKB 3HaveHue), KB
110 ([0,5 1,1 100 2 45 300
150 1 2,3 200 2 4,5 300
220 1,4 3,2 200 2 4,5 330
330 ||2 4,5 325 10 23 1000
500 |2 4,5 325 20 45 2000
750 ||2 4,5 325 20 45 2000
* JonycTumoe oTkrnoHeHne - +10%.
** Nonyctmoe oTknoHeHue - -10%.

8.16.2.7 NcnbiTaTenbHble KOHTYpbl 1 1 2 Ha pucyHke 10 aKkBMBaneHTHbl Apyr
APYry M OAMH U3 HUX MOXeT ObITb BblOpaH N9 NpoBegeHUs UCTbITaHW.
KoaddMUMEHT MOLLHOCTM UCNbITATENbHOrO KOHTYpa He [OSDKeH NpeBbllwaTh

0,15. 3HayeHuss HanpsKeHWS WCTOYHUKA nuTaHua L=, WMHOYKTUBHOCTbL [ W

eMKOCTb 'y AN ucnblTaTensHoro KoHTypa 1 MoryT BbITb paccyuTaHbl, UCXoas U3

npuBefeHHbIX 3HadveHun ) B Tabrmmue 13 UM 3Ha4YeHUn HOMMHAMbLHOrO ToKa W
HanpsbkeHnst B Tabnmue 5, NOCPeACTBOM — UCMOSb30OBaHUS  YpaBHEHWUN,
npvBegeHHbIX Ha pucyHke 10.

B pesynbrate nomny4aroTcsi COOTBETCTBYHOLLME 3HAYEHMS UCMbITATENBHOIO TOKa
N HanpshkeHusl, a Takke COOTBETCTBYHOLWME 3HadeHus YacToTbl BGpocka Toka wu
BOMHOBOIMO  COMPOTUBIMEHUS  UCMbITATENbHONO  KOHTYpa.  3HayeHus  Ans
UCMbITAaTENbHOTO KOHTYpa 2 MOMYT BblYUCNSATLCHA U3 3HAYEHWU, MOSlyYeHHbIX AN
ncnblTaTeNbHOro KOHTYpa 1.

Conpotusnenue &, He npeBbiwatowee 10% €eMKOCTHOrO COMpOTMBIIEHUS

[ew{T) + C4) =w ], Kak BUOHO U3 ypaBHEHMUS!, MOXET ObITb BKITOYEHO B KOHTYPbI,
KaK yka3aHo Ha pucyHke 10. OgHako BblIOpaHHOE 3Ha4yeHMe He OOIMKHO ObiTb
Gorble BOMHOBOMO COMPOTMBIIEHUSI paccMaTpuBaemMon IMHUWM nepefavv u He
OOJDKHO NPUBECTU K YMEHbLLEHNIO CUMMETPUYHOWN COCTaBNSIOLLEN Bpocka Toka npu
BKMIOYEHUM 3a3eMIUTENS.




PucyHok 10. UcnbiTaTenbHble KOHTYpPbI 1, 2

MeonuiTaTensHBA koHTyp 1
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Tabrmua 13 - EMKOCTM ncnbITaTenNbHOro KOHTypa (3HaveHne Cj) AN UCnblTaHUN
Ha BKIIIOYEHWNE N OTKIMIOYEHME TOKA, HABEAEHHOIO 3NIEKTPOCTATUYECKMM MOSIEM



Lo » KB 1, MKPE10%
Knacc A Knacc B

110 0,07 0,27
150 0,13 0,27
220 0,15 0,27
330 0,29 1,18
500 0,35 1,47
750 0,35 1,47

MNpumevaHue - 3HaveHuss ) MOryT ObITb BblYUCIIEHBI NO dropMyne

_ 50 (2)

8] —
A

roe ) - AnvHa NMHUK, KM;

Zj - BONHOBOe conpoTusreHne, Om.
MprHMMaemoe BOTHOBOE COMpPOTMBIIEHNE:
ot 110 kB oo 150 kB Bkmtou. - 425 Om;
220 kB - 380 Owm;

oT1 330 kB go 750 kB Bkrtoy. - 325 Om.

8.16.2.8 [Ins Kaxgoro M3 MCMbITAaHUM Ha BKMOYEHWE W OTKIHOYEHME TOKa,
HaBedEHHOro Kak 3fieKTpoCTaTUYEeCKMM, TaK N SNIeKTPOMarHUTHbIM NoneMm, LOSMKHO
6bITb NpoBeaeHo 10 pabounx LMKIMOB Ha "BKIOYEHNE-OTKITIOMEHNE" .

Mpumevanne - 10 paboumx UKMKMNOB HE CUYMTAOTCA COOTBETCTBYHOLLWMMU
TpeboBaHMAM ANS NOATBEPKOEHUSI 3MEKTPUYECKOr0 Cpoka CnyxObl, HO OHU
obecneyat obHapyXeHne 3pOo3nn KOHTaKTOB.

Onepauua OTKMIOYEHNs OOSbKHa cregoBaTb 3a onepauyen BKIYEHUs, npuv
9TOM Bpems 3afepxKku Mexay ABYMS onepaumsiMum LOIPKHO ObiTb OOCTaTOYHbIM
AN CHKeHNs1 NoBbIX NepexoaHbIX TOKOB.



8.16.2.9 3azemnuTenb AOMKEH HOPMAIbHO BKIOYMATbCS M OTKIOMATbCS.

[onyckaeTcsi HapyXHbii BbIOPOC NMamMeHu W MeTarnnMyeckmx 4acTuy, u3s
3a3eMnuTens BO BPEMS onepauum, ecrim 3To He yXyALllaeT U30Nauuno 3asemnmurens
UNM HE NPUYMHAET Bpe onepaTopy Uiv ApYrMM nmuam, Haxogauwmmcst nobmn3ocTu.

8.16.2.10 MexaHndeckne yHKUMM U M3ONAUMSA  3a3eMiuTenst  OOSPKHbI
HaxXOAUTbCS B TAKOM e COCTOSIHMM, YTO W nepeg MchnbiTaHMeM. 3asemMnuTenb
porrkeH  ObITb  cnocobeH  NpoBOAMTbL  CBOM  HOMMHAmbHBIA  MUKOBLIN
BblAEPXUBAEMbI TOK N HOMUHAmbHbLIA KpaTKOBPEMEHHbI BblOEPKMBAEMbI TOK.

[onyckalTca MexaHWM4eCKUA WU3HOC W 3pOo3usl, BO3HUKalOLLME BCNeAcTBuE
obpa3oBaHMsa Oyrn, NpU YCrioBUM, YTO OHM COBMECTMMbl C OXUOAEMbIM CPOKOM
CnyxObl N PEXMMOM TEXHMYECKOro OOCHyxMBaHus 3asemnmtens. KauvecTsBo
mMaTtepvarna, UCMonb3yemoro Ansl raweHust Ayrm, eciii 3TO MPOUCXOAUT, MOXET
YXYALWATbCS, a ero KONMYeCTBO YMEHbLUATbCA HWXe HOpMarbHOro ypoBHs. MoryT
ObiTb OTNOXEHWST Ha W30NATOpPax, BbI3BAHHLIE WCMApPEeHWeM MaTtepuarioe, B
npoLecce ropeHns ayru.

BusyanbHbIn KOHTpPOMb W onepauma 6e3 Harpy3ku 3asemnurens nocre
NCMbITaHNA OBbIYHO OOCTATOYHbI 49 NMPOBEPKU BbllleyKaszaHHbIX TpebosaHui. B
cnyyae COMHEHUS MOXeT BO3HMKHYTb HeobxoaANMOCTb NpoBOAMTb
COOTBETCTBYIOLLME UCMbITAHUA AN NOATBEPXKAEHWS.

Ecrm ecTb COMHEHUS B M30MMPYIOLLMX CBONCTBAX 3a3eMimnTens, OmkHbl ObiTb
BbINOSIHEHbI UCMNbITAHUSI 3NIEKTPUYECKON NPOYHOCTU m3onauumn (dasa-3emns) no
[OCT 1516.3.

8.17 UcnbiTaHna 3a3emMnuTtenien Ha CNOCOOHOCTL BKIOYaTb
HOMMHAaNbHbLIN TOK BKINOYEHUS KOPOTKOIo 3aMbliKaHuA

8.17.1 3asemnmtenm knacca E1 gorkHbl ObiTe NOABEPrHyThl ABYM onepauusm
"BKMtoYeHnA".

3aszemmmterm knacca E2 pgna  HOMMHanbHbIX HanpsbkeHun go 35 kB
BKMHOYUTENBbHO AOMMKHbI ObITh NOABEPrHYTHI NATU ONepauunsm "BKtoveHns".

8.17.2 VicnbiTaTenbHbI TOK JOIPKEH COOTBETCTBOBATb TEXHUYECKMM YCIIOBUSM
Ha AaHHbIN TUMN 3a3eMnuTend U OO0IPKeH HaxoauTbesi B npedenax ot 1 oo 1,1
YCTaHOBIIEHHOIO 3HaYEeHMs!.

8.17.3 WcnbiTaTensHoe HanpsikeHue OO0MKHO 6biTb oT 1 go 1,11, Ha
OTKMOYEHHOM 3a3eMnuTene.

8.17.4 Tpn ucnblTaHUN 3a3eMiMTeNen Ha BKIOYAIOLLY0 CMOCOOHOCTb KOHTYP
nogBoAsilled  OWMHOBKW  [OMPKEH  COOTBETCTBOBaTb  JKCMryaTauMOHHOW
OOKyMeHTaLuuw.

8.17.5 Bo Bpems onepupoBaHnsi 3a3eMNUTENb HE JODKEH:

- IMETb NPU3HAKOB CBapMBaHUS U BbIrOPaAHUSA KOHTAKTOB;

- NPeACTaBNATb ONACHOCTU AN oneparopa.

Mocne npoBedeHMs MWCMbITAHWN MEXaHWYecKkue 4YacTu 3asemnmiTens U
N30MATOpbl 3a3eMuTenst 4OIPkHbl ObITb PpaboTOCNOCOOHDI.

8.18 UcnbiTaHMA Ha CTOUMKOCTb K BO34eNCTBUIO
3eMneTpsiCeHnm

McnbiTanns nagenuin, npegHasHadeHHbIX Ans paboTbl B YCITOBMSX NOBbILLEHHON
cencMmyHocTH, - No FOCT 17516.1 M TEXHUYECKMM [JOKYMEHTaM Ha KOHKPETHble
TUNbI U3OENUNA.

8.19 NpoBepkKa 3aneKTpnU4ecKoro ConpoTUBIEHUA Lenum
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3a3emMrnieHus

[ns gaHHbIX UCMLITAHUA NPUMEHSOT UCTOYHWK MUTAHWUS MOCTOSIHHOMO Wn
BbINPSIMIIEHHOTO TOKa, o6ecnevnBaloLLmii NP1 U3MEPEHNM TOK HE MeHee 2 A.

M3mepeHne conpoTUBNEHNST OOIPKHO NMPOBOANUTLCSA Mexay 6onTom 3a3emMneHus
npvBoa 1 cregyowmmMm MeTanim4eckumMmm 4acTsaMu:

- ABEPLIO;

- PYKOAITKOW yrNpaBrneHus;

- pamow;

- MeTannMM4eckon o0 oo4KON.

B To4kax nsmepeHuns MeTann 4OiPkeH ObiTb 3a4ULLEH.

MpvBog cuMTaeTcsl BbIAEPXKABLWMM  UCMbITAHMS, €CNMM  M3MEPEHHbIE
conpoTueneHus He npesbiwatoT 0,1 Om.

8.20 UcnbiTaHUA BcnoMmoraTesibHbIX KOHTAaKTOB
KpaTKOBpPeMeHHbIM BblAepXnBaeMbIM TOKOM

McnbiTaHns npoBoAAT nyTem nponyckaHusa He MeHee 20 pa3 yepes 3aMKHYTbIN
BCMOMOraTenbHbIA KOHTAKT TOKa B COOTBETCTBMM C Tabnuuen 7. WHTepsansbl
MeXXay NponycKaHWeEM ToKa paBHbl O4HON MUHYTE.

OTHOCHTENbHBIV SONYCK N0 aMnNnmMTyAe Toka - +5%, OTHOCUTENbHBIN AOMYCK MO
ammtensHocT - -10%. O McChbITaHUI M MOCMNEe HUX U3MEPSIIOT 3NEKTpUdeckoe
COMPOTUBINEHNE KOHTAKTOB. YBENUYEHUE COMPOTUBIIEHNSI AOMKHO ObiTh He Oonee
20% nepBoOHa4anbLHOro 3Ha4YEeHUs.

8.21 AcnbITaHMA Ha OTKNIOYaAOLLY O CIOCOOHOCTbL
BCMOMoraTtesfibHbIX KOHTAaKTOB

Harpyska KOHTakTa aKkTMBHO-UHOYKTMBHAasi C MOCTOSIHHOM BPEMEHM B
cooTBeTCcTBUM C Tabnmuen 7. OTHOCUTENbHLIA OOMNYCK UCMbITATENbHOIO TOKA -
+5%, ucnbiTatensHoro HanpskeHus - -20%. McnbiTaHnss gOrmkHbI NPOBOAUTLCSA
nyTem nponyckaHua He MeHee 20 pa3 4epe3 KOHTAKT UCMbITATENbHOrO TOKa B
TedyeHne 5 ¢ M pasMblKaHMA KOHTaKTa Ha 1 MWH MOCME KaXKOoro nporyckaHus
ncnbITaTenNbHOroO ToKa.

BoccTaHaBnmBarolleecs HanpshkeHMe OOIMKHO YyAepHMBaTbCA B TeYeHue
Kagoro wHTepeana, pasHoro 1 mmH um (300£30) mMc nocne nocregHero
onepupoBaHus.

[o vcnbiTaHMM M Nocre HUX U3MEPSIOT 3NEKTPUYECKOE COMPOTUBIIEHME
KOHTaKTOB. YBENM4YeHMe COMPOTUBIEHNS] KOHTAKTOB AOIMKHO ObiTb He Bonee 20%
nepBoOHaYanbHOro 3HaYEHUs.

9 TpaHcnopTUpoBaHUe U XxpaHeHue

9.1 KoHcepBauwus nagenmn - no FOCT 23216.

9.2 TpaHCcnopTUpoBaHWE WU3OENMS MOXET MNpPOBOAMTLCS JOOLIM  BUOOM
TpaHcnopTa.

9.3 Ycnoeua TpaHCNOPTUMPOBaHUS W XpaHeHUA B 4YacTu BO3OENCTBUS
KnnmaTudeckmx akTopoB BHeLLHeN cpedbl OOmkHbl cooTBeTcTBoBaTh [OCT
15150 nIOCT 23216 v AOmKHbI BbITb yKa3aHbl B TEXHUYECKMX OOKYMEHTax Ha
KOHKpETHbIE TUMbl U3OeNnn.

10 YkasaHua no akcnnyaTtauymu
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10.1 Okcnnyatauua wus3genMn [OorbkHa MpoBOAMTBCA B COOTBETCTBUMM C
npaBunaMM _TEXHUYECKOW SKCnSyaTaumi  SMEKTPOYCTAHOBOK NoTpebutened,
npaBunNaMmm TEXHUYECKOW IJKCNyaTauun 3MEeKTPUMECKUX CTaHUMA W CeTewn,
npaBunamm no oxpaHe Tpyda (mpaBwunamu ©e3onacHOCTW) MApM 3Kcnnyatauum
3MEKTPOYCTAHOBOK U PYKOBOACTBOM MO SKCMflyaTaumm N3roToBUTENS.

10.2 PykoBoacTBO MO 3KCnyaTauum AoSPKHO coaepxaTb MHopmaLmio no:

- TPAHCNOPTUPOBAHUIO U XPAHEHWUIO;

- ONUCaHWIO N paboTe U3aenuin U X OCHOBHbLIM TEXHUYECKUM NapameTpam;

- TpeboBaHmio 6e30nacHOCTU Npu pacnakoBke, NoabemMe, PEerynmpoBke U
aKkcnnyataumm usgenui;

- yCTaHoBKe 1 dhyHOaMeHTam (onopam);

- MOHTaXy ¥ perynMpoBKam;

- OKOHYaTenbHOMY OCMOTPY M BBOAY B 3KCMIyaTaumio;

- 3an4yacTaMm 1 yTUnMsaumnm n3genuin nocne oKoOHYaHWs cpoka akcnnyaTauuu,

- yucny onepauuin, WHTEpBanam BpPEMEHU U YCMOBUAM, MOCIe KOTOpbIX
HeOoOX0AUMO NPOBOAUTL OOCHYXMBaAHNE ONPeAEneHHbIX YacTen U3genuin;

- OCMOTpaMm, perynmpoBkamM 1 3aMeHe KOHTaKToB, JOMYCTUMOMY MX OBropaHuio;

- U3MEPEHNIO COMNMPOTMBIIEHNS Lienen;

- paboTe BGIoKMPOBOK;

- 06Cny>XMBaHMIO NPVYBOAOB;

- NpoBepKe BCnoMoraTernbHbIX Liener U BCrnomoraTeflbHbIX YCTPOUCTB;

- CMa3Ke 1 ee 3aMeHe;

- MeTodam MpefoTBpalleHUs KOppo3uM, a TaKxke MepeyHio creumanbHbIX
WHCTPYMEHTOB M NPUHaANeXHOCTEN, HeobxoaMMbIX Ans cOOpKM U peMOHTa, Npu ux
MCNOMb30BaHWN.

11 NapaHTUM usrotoBuTens

11.1  WsrotoBuTenb OOMKEH rapaHTMpoBaTb COOTBETCTBME  U3OENUIA
TpeboBaHusM HacTosILLEro CTaHgapTa npwm cobntogeHnn yCcroBumn
TPaHCMOPTUPOBAHNS, XPaHEHUS, MOHTaxa W SKcnnyaTauun, YCTaHOBMEHHbIX
HaCTOALWWMM CTaHOAPTOM W TEXHWYECKMMU YCIIOBUSIMA Ha KOHKPETHbIE TuWMbl
n3genuin.

11.2 MapaHTUiAHBIN CPOK 3KchyaTauuu - 5 neT co AHS BBOAA B 3KCMnyaTauuio,
HO He Goree NSATU C NOMOBMHOM NET C AaTbl OTIPY3KM U3rOTOBUTENEM.

NMpunoxeHune A (pekomeHayemoe). CTpykTypa
YCITOBHOIro 0603Ha4eHus nsgenumm

MpunoxeHue A
(pekomeHgyemoe)
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A.1 YcnosHoe 0603HaveHve pasbeguHUTens OIKHO coaepxaTb:

- 6ykBy P onsa cokpalleHHoro o603HayeHnsi pasbeanHuTens;

- OykBy (6ykBbl) pAOna 0003Ha4yeHMs OCOBEHHOCTEN  KOHCTPYKTUBHOIO
MCNOMHEHUS pa3beanHUTENS:

[" - ropn3oHTanbHO-NOBOPOTHLIN,

[l - 1BYXKOOHKOBbIN,

T - Teneckonu4eckun,

K - Knnesow ycTaHOBKM,

CK - cTyneH4yaTo-KMreBon yCcTaHOBKN,

P - py6sawwmn,

B - BepTuKaneHOW yCTaHOBKM,

M - nonynaHTorpacHbIN C Pa3pbIBOM B FOPM30OHTarbHOW NSIOCKOCTH,

I - naHTorpadHbIn,

C - co cknagbiBaOLWMMCS HOXOM U T.4.;

- Knacc pasbveauHutena M1, M2 (knacc MO He ykasblBaroT);

- Umdopy unm undpbl ¢ BykBon Ana 0603HaYEeHUs KonmM4ecTBa U pacnosioXeHUst
3azemnuTenen B cryyae, ecriv pasbeduHuTeNb W 3a3eMnuTeNb COCTaBMAT
eguHoe uernoe;

- umndpbl, oboO3HavalLMe HOMWHANBHOE HanpsXXeHue pasbeguHUTens B
KunosorbTax;

- umndppy, obosHavarolyo cTeneHb 3arpasHeHns udondumm no FTOCT 9920.
Lindopy He ykasbiBaloT, ecnv cTeneHb 3arpsidHeHus nerkast no FOCT 9920;

- Undppbl, 0603HaYaLWMe HOMUHASbHBIM TOK pa3beanHUTENs B amnepax;

- 6ykBy (6ykBbl) M UMdpy, OOO3HAYaOWME KIMMATUYECKOE WCMOMHEHME W
KaTeroputo pasmelleHus pasbveguHutens - no FOCT 15150.

Mpumep ycnoBHOro o603Ha4yeHUsA pasbeauHUTENA U pacumd poBKa ero

CTPYKTYpbI:

P L1 o- 500 M350 vA

T— KaTeropWAa pasmeleH A no M2CT 151450-649

FNMmaTHieckoe vcnonHedye no MOCT 1451450-69

HoMHHANEHEIA TOK, A

HOMUWHaNEHOE HAanpAXeHKWe, KB

KOonWYecTED 2a2eMNMTENER Ha NONKc

[0 OHTAMBHO-NOBOPOTHEIA TN

FazkedrHHTENE

CTENEHE 3AMPAIHEHKWA  W2onAgud no NOCT 9920-84
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A.2 YcnoBHoe 0603Ha4YeHUe 3a3eMnuTenst 4OIPKHO CoaepXaThb:

- 6ykBy 3 AN COKpaLLeHHOro 0603Ha4YeHUst 3a3eMmuTens;

- OykBy (6ykBbl) pAOna 0003Ha4yeHMs OCOBEHHOCTEN  KOHCTPYKTUBHOIO
WCNOMHEHUS 3a3eMIUTENS:

T - Teneckonu4eckun,

[ - NOBOPOTHO-NOCTYNAaTENbHbIN,

P - pybsiumi,

C - co cknagbiBaOLWMMCS! HOXOM U T.4;

- knacc 3asemnutens (A - ons KOPOTKUX SIMHUIA; B - 4ng AAWMHHBIX FMHWUIA);

- knacc 3asemnmtens E1 unn E2 (knacc EO He ykasbiBatoT);

- uudpbl, obo3HavawLme HOMWHANBHOE HarnpshkeHue 3asemnurens B
KUrnoBornbTax;

- undppy, obosHavaoLLyo cTeneHb 3arpasHeHusa nsonsaumm no FOCT 9920 ans
3asemMnutenen ¢ onopHon usonduuen. Lindpy He ykasbiBaloT, ecnm cTeneHb
3arpsisHeHns nerkas no FOCT 9920;

- umndopy, 0603HaYaloLLYy0 BapuaHT UCMONHEHUS 3a3eMuTens;

- BykBy (6ykBbl) M uUMdpPy, OOO3HaAYaKOWLME KIMMATUYECKOE WCMOMHEHME W
KaTeroputo pasmelleHus 3asemnmrend no FOCT 15150.

Mpumep ycnoBHOro o6O3HaYeHUs 3a3eMnUTEnsl, He SABMNAKOLWErocs
COCTaBHOM 4YacTbio pasbeauHuTensa (NOCTaBNsieMOro Kak camoctositefibHoe
usgenwue), n pacwmnd poBKa ero CTpykTypbl:

3 P A - 110 1My
T— KateropwA pazmeweHya no FOCT 151 50-64
ENMmaTHieckoe MecnonHedue no FOCT 15150-69

CTEMNEHE 2ATPAZHEHKA M20NALKMK No TOCT 9920-84

HaomuHaNeHDe HanpAMEHWE, KB

Knace 232emMnUTENA N0 KOMMYTALMKM HAEEAEHHE TOKOE

PyBALMEA TUN

JAzeMMMTENRE

A.3 YcnoBHoe 0603HavyeHne NpuBoaa A0IMKHO CoaepKaThb:

- 6ykBy I ona cokpalleHHoro o6o3HaveHns NpuBoaa;

- BykBy (6ykBbl), 0603HavaroLLyo(1e) Bua npuBoaa:

[ - anekTpoaBuUraTenbHbIN,

3O - aNEeKTPOMarHUTHbLIN,

P - py4Hon,

- nHeBMaTM4ECKUN,

[P - NpYy>XMHHbINA,

" - rmopaBnu4ecknii U T.4.;

- undpy (umdopsbl), 0603HavatoLLyo(1e) MoandMKaLMIO0 NPUBOAA;

- Undpbl, 0603HaYaoLLME KOHCTPYKTUBHOE UCNOSNHEHME NPUBOAA;

- 6ykBy (6ykBbl) M uudpy, obosHavawWme KIMMaTUYeCcKoe WUCMOSIHEHVE U

KaTeroputo pasmelleHms no FOCT 15150.
NMpumep ycnoBHOro o60O3Ha4YeHMA nNpuBoAa WM pacwudpoBKa ero

CTPYKTYpbI:


http://docs.cntd.ru/document/1200006927
http://docs.cntd.ru/document/1200006927
http://docs.cntd.ru/document/1200003320
http://docs.cntd.ru/document/1200003320

ne- x - K4 ¥
T— KATErpKWA pasmewegHia no MOCT 151480-64

ENUMAaTHIECKDE HCNONHERKWEe no TOCT 15150-69
BapuaHT McnonHeHwA (1, 2, 3, .0
Moguueagua (1,2, 3, .0
PydHOM
[Mpueo

Bbubnuorpadus

[11 MSK- Llkana cercmmnyeckon MHTeHcMBHOCTN MSK-1964 (PekomeHgoBaHa

64 AN BPEMEHHOTO  MCMOMb30BaHWA  MEXPaBUTENbCTBEHHbLIM
coBewaHnem HOHECKO no cencmornormm u CENCMOCTOMKOMY
cTpoutenbcTBy. [Mapwx, 1994 r.)

ONEKTPOHHbIV TEKCT JOKYMEHTa
noarotoeneH AO "Kogekc" n cBepeH no:
odmumnansHoe nsgaHme

M.: CtangapTtuHdopm, 2007

Pepakumns OKymeHTa ¢ y4eToM
M3MEHEHUN 1 OONONHEHNA MOAroTOBNEHA
AO "Kopgekc"
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