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pOBaHMKY, OOBEKTHI CTAHAAPTH3ALMKN U 00LIME MOJOXKEHHS MpH pa3paboTKe W MpH-
MEHEHHWH CTaHTapToB opraHmzauuii Poccuiickoit ®enepaimm — FOCT P 1.4-2004
«Crannapruzais B Poccuiickoit eneparu. Cranpaptsl opranuzauuii. Odumue mo-
JOXKeHUs», o0mue TpeGoBaHNs K MOCTPOECHHIO, U3NIOKEHHIo, odopmieHnto, conep-
JKAHUIO U 0003HAYCHUIO MEKIOCYIAPCTBEHHBIX CTAHIAPTOB, INPABII U PEKOMEHA-
LU IO MEXTOCYIapCTBEHHON CTaHAapTU3auuMu U u3MeHennii k HuM — [OCT 1.5-
2001, mpaBuIa MOCTPOSHHUS, M3I0XKEHU, o(opMiIeHNs U 0003HAUCHHS HALMOHAb-
HBIX cTaHnaproB Poccuiickoii Oenepauun, obume TpeboBaHus K UX COACPKAHUIO, &
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Beeaenune

Cy1ecTByIomas HOpMaTUBHO-TEXHUUECKas 0as3a Mo HOpMaM M TpeOOBaHUAM K
KOMMYTAIIHOHHOMY O0OPYIOBAHMIO JJICKTPHIECCKUX CTAHLMI M CETEl ycrapena, He
OTBEYAET COBPEMEHHBIM TEXHUYECKUM TPEOOBAHMSAM, UYTO CHIKAET HAAEKHOCTD
¢yHkunonnposanus Equnoit HanuoHaneHol OHepreTinueckoii CHCTEMEL

B cBia3u ¢ 3TuM, HE0OX0aMMO pa3paboTaTh CTaHIAPT OpPraHU3aluy B 00nacTu
OIpe/ie/ieHHs HOPM M TpebOBaHMit K KOMMYTAlIOHHOMY 000pYIOBAHMIO SJIEKTPHIE-
CKHX CTaHILIMi M CETEH.

Ienssmu pa3pabOTKU HACTOSIIETO CTAHAAPTA OpraHu3amii « KoMMyTalloHHOE
000pyI0BaHKE IMEKTPUUECKUX CTaHIUIt U ceTell. Ycnorns mocraBku. HopMsI 1 Tpe-
6oBaHUS) ABIAIOTCS:

— moBbiueHue 3G PexTUBHOCTH HYHKIMOHHPOBAHWS HIEKTPHUCCKUX CTAHLMI
U ceTel B KPaTKOCPOUHOM M JOITOCPOUHOI MEPCTIEKTHBRE IIPH YCIIOBHH 00eCTIeUeH s
MIPOMBINIUIEHHON M 3KoJiorudeckoit 6ezonacHoct Eaunoit DHepreruueckoit Cucre-
MBI,

— obecreueHne HAAEKHOTO M KA9ECTBEHHOTO MICKTPOCHAOIKEHHS MPOH3BOI-
CTBEHHO-XO35MCTBEHHOTO KOMIUIEKCA M HACCIICHMS CTPAaHBI IIPH BO3MOXKHO Oosiee
HU3KOM CTOMMOCTH 3JI€KTPOSHEPIUHY,

— TIOBBIIIEHWE HAASKHOCTH PaboThl KOMMYTAIMOHHOTO 000PYI0BaHMS;



CTAHJAPT OPTAHU3AIINN

KOMMYTAIIMOHHOE OBOPYJIOBAHUE AJIEKTPHYECKHX
CTAHIMI U CETEN
YCJIOBUS TOCTABKHA
HOPMBbI I TPEGOBAHUS

Jlara peeaenus — 2011-12-01

1 O6aacTh NnpuMeHeHns

Hacrodmuii cTanzapT pacnpocTpaHieTcs Ha KOMMYTalMOHHOE 000py10BaHHE
JJICKTPHUYECKUX CTAHIMWK W ceTel, MpeJHa3HAYECHHOE I KOMMYTAIlMA JJIEKTPHYE-
CKWX TICTIEif P HOPMANbHBIX M aBAPUHHEIX PEKMMAaX B CETAX TpexdasHoro mepe-
MEHHOro Toka yactoto 50 I'm HoMuHanbHBIM HampsbkeHueMm ot 110 mo 750 kB
BKJIOUHTENBHO.

CraHgapT pacmpoCTpaHseTCs Ha CIeAYOIIe BUAB KOMMYTallHOHHOTO 000py-
JIOBAHHSL:

— BBIKJIIOYATENH;

— Pa3bEAUHUTEIN,

— KOMOMHWPOBaHHBIE anNapaThl, COCTOALIME U3 BHIKITIOUaTENEH U pa3beIMHN-
TENeH, B TOM YHCIIE C BbLABIYKHBIMU BBIKIIOYATENAMH M € BBIKIIOYATEIIAMH, UMEIO-
MM NOBLINIEHHYIO H30JIAMHOHHYI0 IPOYHOCTh MEKKOHTAKTHOI'O IPOMEXKYTKA.

CrangapT He paclpoCTPaHAETCS Ha BO3AYIIHBIE H MACISIHBIE BBIKIIIOYATENH, &
TaKKE Ha KOMIUIEKTHEIE PACIIPEACIUTEIBHBIE YCTPOICTBA € 31€ra30B0H H30JALMEH.

TpeOoBaHUs HACTOAIIETO CTAHAAPTA PACIPOCTPAHAIOTCS HA MOCTABKY KOMMY-
TALMOHHBIX aNNAapaToB HA BHOBb COOPYXKAEMEIE M IOIEXKAINE TEXHUYECKOMY Ie-
PEBOOPY’KEHHIO M PEKOHCTPYKIIMH SHEPrOOOBEKTHL

ITonoxkeHUS HACTOSILETO CTAHAAPTA NpEeIHA3HAYCHBI 71 IPUMEHEHUS IIPO-
€KTHBIMHM OPraHH3alisMK, CTPOUTEIBHO-MOHTKHBIMY, HATaJOYHBIMU, 3KCILTyaTa-
LIMOHHBIMU OPTaHU3ALUSIMI.

CranjapT npeaHasHavaeTes A1 CIEeAYIOUUX CyOBEKTOB!

— DNIEKTPOCETEBBIE KOMIIAHUH,

— TeHEPUPYIOIIE KOMITAHNH,

— HAy4YHO-HCCNIENOBATENIBCKIE, IPOCKTHBIE OPraHU3AIIH.

2 HopMaTHBHBIE CCHLIKH

B HacTosIeM CTaHAApTe MCIOIb30BaHBI HOPMATHBHBIE CCHUIKA HA CIEAYIO-
LI7E CTAHTAPTHI W/WITH KITACCH(PUKATOPEL:

TI'OCT 2.114-95 Emunas cucTeMa KOHCTPYKTOPCKO#M NOKyMEHTanuu. TexHu-
YECKHE YCIIOBUS

T'OCT 2.601-2006 Enunast crcTeMa KOHCTPYKTOPCKOM JOKYMEHTAMH. DKC-
ILTyaTaluOHHbIE TOKYMEHTbI



T'OCT 9.005-72 Metaibl, CIIaBbl, METALTHICCKUC U HEMETAJUIMUCCKUE HE-
OpPraHUYECKUE MOKPHITHA. JIONyCTUMBIE U HEJOMYCTHUMbIE KOHTAKTHl C METAJIaMH 1
HEMETAIIAMA

I'OCT 12.2.007.3-75 Cucrema cTaHIapTOB O€30HACHOCTH TPyAa. ONEKTPO-
TEXHUYECKUE YCTPOHCTBA HA HanpsbkeHue cebimie 1000 B. TpeGopanus O6e3omacHo-
CTH

I'OCT 1516.3-96 OnexrpoobopyaoBaHue MEPEMEHHOIO TOKA HA HAIPsKEHUE
ot 1 mo 750 kB. TpeboBaHus K SICKTPHUYECCKOM MPOTHOCTH M30JALIMH

I'OCT 8024-90 Anmapathbl ¥ 3JIEKTPOTEXHUYCCKHE YCTPOMCTBA MEPEMEHHOTO
TOKa Ha HanpsbkeHue cBbime 1000 B. HopMsl HarpeBa mpu MpOJOKUTENBHOM pe-
JKUMeE pabOThI U METOBI UCIIBITAHM

I'OCT 9920-89 DnexTpoycTaHOBKM MEPEMEHHOTO TOKA HA HANpsDKEHWE OT 3
o 750 xB. /lyinHa MyTH yTEUKN BHEUIHEH H30JISIAHA

T'OCT 10434-82 CoeauHeHus: KOHTAKTHBIE >aeKkTpuyeckue. Kitaccupukanms.
OOmue TeXHUYeCKe TPEOOBaHUS

I'OCT 14192-96 MapkupoBka rpy3oB

I'OCT 14254-96 Crenenn 3ammthr, o0ecnieunBaembie obonoukamu (Kox IP)

I'OCT 15150-69 Mawmunsl, npuOOpsl M JIpyriue TexHuueckue uznenus. Hc-
MIOJIHEHUS [T Pa3JIMYHBIX KIMMATUYECKUX paiioHOB. KaTeropus, ycnoBus dKCIuTya-
TalW, XPAaHEHUS W TPAHCMIOPTHUPOBAHMS B YaCTH BO3JICHCTBHS KIMMaTHUECKUX (hak-
TOPOB BHEIIHEHA CPEIBI

I'OCT 17516.1-90 U3spenua snexktporexandeckue. O0mue TpeGoBaHus B Ya-
CTH CTOWKOCTH K MEXaHMYECKUM BHELIHAM BO3ICHCTBYIOIIMM (haKropam

I'OCT 21130-75 Uznenust 5neKTPOTEXHUYECKUE. 3KUMBl 3a3eMIISIONINE W
3HAKH 3a3€MJICHUS

TI'OCT 21242-75 BpIBoABI KOHTAKTHBIE 3JIEKTPOTEXHHYECKHX YCTPOWCTB MII0C-
Kue U IThipeBbie. OCHOBHBIC pa3Mephl

I'OCT P 52565-2006 Beikirouarenu nepeMEHHOro TOKa Ha HANPSDKEHUS OT 3
1o 750 xB. O01mue TEXHNIECKUE YCIOBHUS

I'OCT P 52726-2007 PazbeauuuTeny u 3a3eMIIMTESN TEPEMECHHOTO TOKa Ha
HanpsbkeHue cBbiie 1 kB w npuBoap! K HUM. OOmI1e TEXHUYECKUE YCITOBHS

CTO 70238424.27.010.001-2008 DnexrposHepreTiuka. TepMHUHBI U OTIpesese-
HUS

IIpumeuanue - Ilpn monpb3oBaHUN HACTOAIIMM CTaHAAPTOM LiEJIECOOOpPa3HO MPOBEPUTH
JeliCTBHE CCBIIOYHBIX CTaHAAPTOB M KJIACCH(HKATOPOB B MH(POPMALHOHHONM CHCTEME O0OmIETO
MONB30BaHUs — Ha odHULIaNbHOM caiiTe HalMoHANBLHOrO opraHa Poccuiickoit ®enepauuu no crax-
JapTH3aluu B ceTH WHTepHeT WM IO €XEeromHO M3AaBaeMOMy UH(OPMALMOHHOMY YKa3aTelro
«HaruoHabHBIe CTAHAAPTbD», KOTOPBIH OMyOJIMKOBaH IO COCTOSHHUIO Ha | STHBapst TEKyLIero roza,
U MO COOTBETCTBYIOIMM €XEMECSYHO HM3JaBaeMbiM MH)OPMALHOHHBIM yKa3aTessM, OmyOGInKo-
BaHHBIM B TeKyIleM rony. Eciii cChIIOUHBIH NOKYMEHT 3aMeHeH (HM3MEHEH), TO MPH ITOJIb30BAaHUU
HACTOSIIIUM CTaHAAPTOM CJEAYET PYKOBOACTBOBATLCA 3aMEHEHHBIM (M3MEHEHHBbIM) NOKYMEHTOM.
Ecnu ccpuiouHBIN TOKYMEHT OTMEHEH 0e3 3aMeHbl, TO MOJIOXKEHHE, B KOTOPOM JIaHa CChUTKa Ha He-
T, MPUMEHSIETCS B YaCTH, HE 3aTParuBaroIieii 5Ty CChUIKY.



3 TepMHHBI, onIpeae/ieHns], 0003HAYEHHUS  COKPAILICHHSA

3.1 TepmuHbI 1 onpeeIeHUsI

B HacTosiiem craHaapre NpUMEHEHBI TEPMHHBI M ONPEIEICHUS B COOTBET-
crtum ¢ CTO 70238424.27.010.001, a Taxxe:

3.1.1 OJ0OKHpOBKA IEKTPOTEXHHYECKOro m3aeaust (ycTpoiicrea): YacTsb
ANEKTPOTEXHUUYECKOTO M3 (YCTPOICTBA), IpeIHA3HAYCHHAS IS TIPeAOTBpaIlie-
HUS WIN OTPAHWYECHHS BBITIOJIHEHHS OTIepaniii OMHUMHU YACTAMU U3JENUS IIPU OTpe-
JIENEHHBIX COCTOSHUSAX WM MOJOKEHUSAX NPYTUX HacTel M3MeNMus B IENAX MPeny-
MIPEXKICHNS] BOSHUKHOBEHHUS B HEM HEIOITyCTUMBIX COCTOSIHUI WITH UCKIFOUCHHUS [0-
cTyma K  €ro  vacrsM, Haxomamummcs — mon  HamnpsokeHweMm.  [CTO
70238424.27.010.001].

3.1.2 BBoa B 3kcmiyaranuio: CoObiTue, QUKCHPYIOIIEe TOTOBHOCTh U3/IE-
7M. K UCIOJIB30BAHUIO 110 HA3HAYCHUIO U JOKYMEHTAILHO O(OPMIIEHHOE B YCTAHOB-
JIEHHOM TIOPSIJIKE.

II pumMevdaHHueC - HJ’[S[ CIICIHAJbHBIX BUOOB TEXHUKHM K BBOAY B 3KCILTyaTalIUIO OTHOCAT
TOATrOTOBUTCIIBHBIC pa6OTI:I, KOHTPOJIb, IPUEMKY U 3aKPCIUICHHUC HU3ACITUSA 3a SKCIIyaTUPYIOLIIUM
MOAPA3ACIICHUEM,

3.1.3 BKINYAKIAs CHOCOOHOCTH (KOMMYTALIHOHHOIO ammapara): 3Ha-
YCHHE OKUIAEMOTO TOKA BKITIOUEHMS, KOTOPBIM KOMMYTAUMOHHBIA ammapar Croco-
O¢cH BKJIIOYATh NPH 33JaHHOM HAIPSHKCHUHU B OIIPEACIICHHBIX YCIOBUAX NPUMEHEHUS
1 TIOBEICHMSI.

3.14 BKJIWYEHHOE MOJIO)KEHHE KOHTAKTOB anmapara: 3aMKHYTOE TOJI0-
JKCHUE KOHTAKTOB KOHTAKTHOTO armapara, pH KOTOPOM oOecrieunBacTcs 3aanHas
HENPEPBIBHOCTB 3JIEKTPHUYECKON NEMN W 3aJaHHBIE KOHTAKTHBIC HAXKATHS.

3.1.5 Bpemsi BKJIIOYEHUS] KOMMYTALHMOHHOro anmapara: UHTepBal Bpe-
MEHHM OT MOMEHTA MOJa4il KOMaH/bI Ha BKITIOYEHHE anmapara 10 MOMEHTA IOsBIIe-
HUS YCIOBWI Jjii TPOXOXKIACHWST Toka B ero mimasHod wenu. [CTO
70238424.27.010.001].

3.1.6 Bpemsi KOPOTKOI0 3aMbIKAHHMA (BpeMsl NPOTEKAHHSI KPaTKOBpe-
MEHHOTO BBIICPKABAEMOI0 TOKA), f3, €: [IpOMEKYTOK BPEMEHH, B TEYEHHE KOTO-
pOTO KOMMYTAIMOHHOE 000PY/IOBAaHUE BO BKITFOUEHHOM TOJIOKEHHUH MOXKET TIPOITYC-
KaTh HOMHUHANBHBIA KPATKOBPEMEHHBIN BBIACP’KUBACMBIN TOK.

3.1.7 BcmoMorarejJbHAsl meNb ANMAPATA: DJCKTPUYCCKAs [ENb anmapara,
HE ABJISIOINANACS €r0 MIABHOM LIETIBIO.

3.1.8 BcnomoraresibHblil KOHTAKT: KOHTakT, BXOAAmMA BO BCIOMOTa-
TEIbHYIO EMTh KOHTAKTHOIO KOMMYTAI[MOHHOTO anmnapara 1 MEXaHW4eCKH MTPUBO -
MBIl B JICHCTBUE ITUM alIapaTOM.

3.1.9 BbIBOA (BBOA) KOMMYTAIMOHHOIO anmaparta: YacTh KOMMYTaI[MOH-
HOTO amnmapara, NpeAHa3HauYCHHAs JJIsl COSAMHEHUS €r0 C BHEITHUMHY ITPOBOTHUKAMHA
anekrpuueckux neneit. [CTO 70238424.27.010.001].

3.1.10 BbIkINOYATENH: KOMMYyTAMOHHEIHN 3/IEKTPHUICCKU# ammmapar, crocoo-
HBI BKJIIOYaTh, MPOBOANUTH U OTKJIIOYATh TOKH MPH HOPMAJILHBIX YCJIOBHAX B LIEIH, &
TaKXKe BKJIFOYATH, MPOBOJUTH B TCUYCHHE HOPMHPOBAHHOTO BPEMEHH W OTKIIIOYATH
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TOKM PO HOPMHUPOBAHHBIX HEHOPMAILHBIX YCIOBUAX B LEMU, TAKMX KaK KOPOTKOE
3aMBIKaHHE.

3.1.11 BbIKTIOYATENb BAKYYMHBIIi: BBEIKIHOUATENb BBICOKOTO HAMPKECHUS,
B KOTOPOM TaIllcHUE 3JIEKTPUUYECCKON Iyrd MPOUCXOAUT B AYrOracUTEIILHONH KaMmepe
mpu rmybokomM Bakyyme. [CTO 70238424.27.010.001].

3.1.12 BBIKJIIOYATENb 3J1€ra3’oBblii: BEIKIOUaTEh, B KOTOPOM B KaYeCTBE
JIyrOraCUTENBHOM cpejibl ucnosb3yercs ateras (SFe). [CTO 70238424.27.010.001].

3.1.16 3o0Ha koHTakTHpOBaHUs: OONACTE POCTPAHCTBEHHOTO MOJIOXKEHHUS,
KOTOPOE MOXKET 3aHATh HEMOBIHBIM KOHTAKT alNapaTroB ¢ pa3/eieHHBIMH ONOpa-
MH JUIS IIPABIJILHOIO COEAMHEHUS C OABMIKHBIM KOHTAKTOM.

3.1.17 xommyTauuoHHasi omepanusi: JIMCKPETHHIH MIEpPEX0] KOHTAKTHOTO
anmapara u3 OJHOI0 KOMMYTAlOHHOTO MOJIOKEHUS B APYTroe Wi GECKOHTAKTHOIO
anmapata M3 OJHOIO KOMMYTALMOHHOro cocrostHus B gpyroe. [CTO
70238424.27.010.001].

IIpumegyanus:

1. Paznu4aroT KOMMyTaLMOHHbIE onepalun: BkroueHus (B) u orkirouenus (O).

2. ITon xXOMMYTAITHOHHON ONeparuell MOHNMAIOT Takke BKIIIOYEHHE W CIEAYIOLIee 33 HUM
aBTOMaTH4ecKoe oTkiroueHue (BO).

3.1.18 xommyTanunoHHasi cnocoOHOCcTh: COCOOHOCTH anmnapara KOMMYTH-
POBarth (BKIIIOYATh U OTKIII0YATh) JICKTPUYECKUE LIETH B IPEANMCAHHBIX YCIIOBUSIX.

3.1.19 xommyTauuoHHoe obopyaoBaHue: OGOPYIOBAHHE PACTIPEACITHTEIb-
HBIX YCTPOMCTB NEKTPHUYECCKAX CTAHIMI U ceTel, Mpe/Ha3HAYCHHOE ISl H3MEHEHUS
CXEMEI IEPBUYHBIX COCIUHCHHUIA.

3.1.20 xkoMMYTALHOHHBIIi 1eKTPUYECKHI annapaTt: o00pyAOBaHUE, TPE-
Ha3HAYEHHOE Ul BKJIIOYECHHUA WIN OTKIIOYEHUS TOKA B OJHOM WM HECKOJIBKMX IIe-
TISX.

3.1.21 xommyTramuoHHBIH nuki: IlocnenoBaTenbHOCTH KOMMYTALMOHHBIX
omepalMii, BBIIOJHAEMBIX € HOPMHPOBAHHBIME HHTepBaiamMu BpemeHH. [CTO
70238424.27.010.001].

3.1.22 konTtakT: COBOKYNHOCTH TOKOBEAYLIMX 4YacTeii KOMMYTALMOHHOTO
000pyaoBaHMsl, OPEIHA3HAYCHHBIX AN YCTAHOBJICHUS HEMPEPHIBHOCTH TICTTH, KOTIa
OHH CONPUKACAIOTCS, M KOTOPBIE BCIECACTBHE HX B3aMMHOTO NEPEMENICHHS BO BpeMs
olepaliy Pa3MBIKAIOT WM 3aMBIKAIOT LENb WIH B CIy4ae CKOJB3ALIMX WM INap-
HUPHBIX KOHTAKTOB IO/ICP/KUBAIOT HENPEPHIBHOCTD 1ICTIH.

3.1.23 koHTakTHOe coequHeHHe: KOHTaKT JJIEKTPUYECKOM LieTH, MpeaHa-
3HAYEHHBIH TOJILKO JUISl IPOBEACHUS ICKTPUUECKOTO TOKA M HE MpeIHA3HAYCHHBIH
JUT KOMMYTaLMU 3JICKTPUYECKOM LieNu MPYU 33IaHHOM IeHCTBHH YCTPOHCTBA.

3.1.24 KOHTaKTHbIH KOMMYTAUHOHHBLIA anmapar: KoMMyTanmoOHHbIH
SJIEKTPUYECKUI annapar, NPeAHa3HAYCHHBIA U1 3aMbIKaHUs M Pa3MbIKaHUs OJHOM
WA HECKOJBKHX AJICKTPHUYECKUX 1IETIEH C MOMOIIBIO KOHTAKTOB;

3.1.25 ko3pdunment 3amaca Mexanmueckoii mpounocru: OTHOMCHWE
HOPMHPOBAHHOH MM PacyYETHOH paspylIaromel Harpyskd M30JI9TOpa K pacyeTHOH
HauOonpIIelf CyMMe CICOYFOIUX HAarpy30k (C y4eTOM BO3MOXKHOM OJIHOBPEMEHHO-
CTH WX JCHCTBHSA):



- OT BJICKTPOAMHAMUYECKUX yCWiWil (IpH NpeAeNbHON aMIUIMTyJe TOKa B
VCTIOBHUSIX KOPOTKOTO 3aMBIKAHH);

- OT YCUIIUii, epejaBaeMbIX OT MPHUBOAA (C YIETOM ToJI0JIea B KOHTAKTaxX Mpu
€ro HaJTMYHHN),

- OT MEXAaHWYECKOH HArPY3KU HA BbIBO/bL, HAMIPABIECHHON EPIEHANUKYIIAPHO K
OCH M30JIITOPA, IPU YCIIOBUY €€ HOPMHUPOBAHMS,

- OT JaBJICHHS BeTpa Hauboiiee HEONAronpUATHOO HAIPABICHHS Ul anmapa-
TOB Kateropuu pasmerenus 1 —mo FOCT 15150.

3.1.26 nHauGonbuiee paGouece Hanpsikenne Upp, kB: Haubonbimee Hamps-
JKEHHE, HEOTPaHWIEHHO JNIUTENbHOE MPUIIOKEHHE KOTOPOTO K BBIBOJAM pasHBIX ¢a3
KOMMYTAIIHOHHOTO 060PYIOBaHMS IOTYCTHMO MO YCIIOBHSM PabOTHI €0 M30JISIHH.

3.1.27 HavaJdbHOE AeiiCTBYIOIIEE 3HAYEHUE NEPHOIUYECKOH COCTABIINAIO-
meii, Igm, KA: JlelicTByIOIEe 3HAUCHUE TIEPUMOAMYECKOM COCTABIISIOMEN TOKa KO-
POTKOTO 3aMBIKaHUsI 4epe3 MONYTEePHO TTOCce BO3HUKHOBEHHS KOPOTKOTO 3aMBIKa-
HUS.

3.1.28 HOMHHAJIBHOE NAABJCHHE CKATOrO raza (Bo3Ayxa) /ISl HHEBMAaTH-
YecKHX NMPUBOAOB, Py, MIla: M30kTOUHOE MaBIICHHE CKATOTO ra3a (BO3Ayxa) B
TIpUBOJAX BO BPEMS OTIEPUPOBAHHS KOMMYTALMOHHBIMHK alllapaTaMid B HOPMaIGHOM
pexuMe paboTHI.

3.1.29 HOMHHAABbHOE HANPSIKEHHE KOMMYTALHOHHOrO ammapara, Unpom,
B: MexnynontocHoe HanpsbKeHHe (AeHCTBYIOLIEE 3HAUYCHHUE), PABHOEC HOMHHAIBHO-
MY MEXAy(Da3HOMY HANPSLKEHUIO SJIEKTPUUYECKHMX CeTel, As paboThl B KOTOPBIX
[IpeIHa3HAYEeHO KOMMYTaUMOHHOE 000 PYA0BaHHUE.

IIpuMedanue - 3HaueHHEe HOMUHAIBHOTO HANPSOKEHHS KOMMYTAIHOHHOTO 000py/I0-
BaHMSI COBIANAET C KIAcCOM HamlpshkeHus dnektpoodopynosanus no F'OCT 1516.3.

3.1.30 HOMHHA/ILHOE HANPSKEHHE NMUTAHHS Leneil BKIHYAIUMUX H OT-
KJTIYAKIIUX YCTPOICTB U BCIIOMOTATEIBLHBIX Heneil (ynpapieHusi, 6JIOKHPOB-
kn u curHaiauzanuu), Up goy, B: HanpsbkeHne mocTOSHHOTO MM MEPEMEHHOTO
TOKa, U3MEPEHHOE Ha BBIBOAAX MCTOYHMKOB MUTAHMS BKJIOYAOIIAX M OTKJIIOYAK0-
IUX YCTPONCTB, BCIIOMOTATENbHbIX LEHECH U LETICH yIIPaBICHHUs BO BPEMS ONEPHPO-
BaHUs KOMMYTalHOHHBIM 000OPY/I0BAHMEM B HOPMAITBHOM PEXKMME paboTHI.

3.1.31 HOMHHAJIBHBIH TOK KOMMYTAOHOHHOTO anmnaparta, Iyos
Haubonbmumii AOMyCTUMBIA MO YCJIOBHAM HAarpeBa 4acTeil KOMMYTAIHOHHOTO 0060-
PYAOBaHMA TOK Harpy3kd B NMPOAOIDKMTEIBHOM PEXHME, Ha KOTOPBIH pacCuMTaHo
KOMMYTAI[MOHHOE 000PY/IOBAHHE.

3.1.32 HOMHHAJBHBIH TOK OTKJIIYCHHS KOMMYTAIIHOHHOTO anmapara,
1o.nom: Tlo CTO 70238424.27.010.001 m.2.1.1572.

3.1.33 HopMHpoBaHHOE JaBJICHHE 3aN0JHEHHS I'a30BOr0 BLIKJIIOYATENS:
Japnenue raza B Mmeranackansx (aOCOMIOTHOE WIIM M30BITOYHOE), TPUBENEHHOE K
HOpMaJIbHBIM aTMOc(epHBIM ycioBusM (Temmeparypa mitoc 20°C, pasnenue 101,3
k[la), 10 KOTOPOro 3alONHAETCS BBIKIIIOYATEb IPU BBOJE B SKCIUTYaTAIHIO

3.1.34 omepanms Bxaodenusi; B: TlepeMenieHue KOHTAKTOB TIIABHOMN IEIH
KOMMYTallMOHHOIO 000pYI0BaHHs U3 PA30MKHYTOrO NMOJIOXKEHHS B 3aMKHYTOE.

3.1.35 omepanus orkmiouenusi; O: [lepeMenicnne KOHTAKTOB TTIABHOM IETIH
KOMMYTaILIMOHHOIO 000pYyIOBaHHsl 3 3aMKHYTOTO TIOJIOXKEHUS B PA3OMKHYTOE



3.1.36 opran ynpasiennsi: YacTe IPUBOAHOIO MEXAHNW3MA, K KOTOPO# IIpHU-
KJIQABIBACTCS BHEIIHSS CHJIa BO3/ACHCTBAS.

3.1.37 oTKII0YEHHOE MOJIOKeHHEe KOHTAKTOB annapara: Pa3oMKHyTOe I10-
JIOKEHHE KOHTAKTOB KOHTAKTHOTO amIapara, MPH KOTOPOM MEXIY HHMH HMEETCS
3aJIaHHBIA U30JISIUOHHBIN MPOMEXKYTOK.

3.1.38 mosnHoe Bpemsl OTK./II0YeHHUsI: FIHTEpBaN BpeMEHN ¢ MOMEHTA MOJAYH
KOMAaH[bl HA OTKIIIOYCHHE KOMMYTAMOHHOIO amnmapara A0 MOMEHTA IPeKpaIleHUs
TOKa BO Bcex momocax amnapara. [CTO 70238424.27.010.001].

3.1.39 momoc ammapara: Yacte KOMMYTAaMOHHOTO ammapara, CBs3aHHasd
TOJBKO C OJHOM DJICKTPHYCCKA HE3aBUCHMO YacThIO ITIABHOM IEMU 3TOTO alapara
U HE BKIIOYANOIAA YaCTH, IPEIHASHAYCHHBIE I COBMECTHOTO MOHTKA U OIEPH-

POBaHHA BCEMU MOJIOCAMH.

H p UMEYAaHHUEC- ArmapaT HAa3bIBACTCA OOHOIIOIIOCHBIM, €CJIM OH UMEET TOJbKO OJAHH
nomoc. Ecii y Hero 6ojnee oJHOTO MONIOCA, €r0 HA3BIBAIOT MHOTONONIOCHBIM (IBYXITONIOCHBIM,
TPEXTOJIFOCHBIM H T.J1.) PU YCJOBHH, YTO TOJIKOCH COSTHHEHBI WIH MOTYT OBITh COCAWHEHBI Tak,
4TO 00eCreunBaeTcsi X OOHOBPEMEHHOE CpabaThIBaHHE.

3.1.40 npuBOA KOMMYTALHOHHOI0 anmapara: YCTPOHCTBO, MpeIHA3HA-
YEHHOE JIsl CO3/IaHUs WM TIepEaul CUITBI, BO3JICHCTBYIOIICH HA MOJBIKHLIC YaCTH
KOHTaKTHOTO anmapara Uil BbIMOJHEHHs (QyHkouu 3toro ammapara. [CTO
70238424.27.010.001].

3.1.41 npuBox 3aBHcHMOro aelicrBusi: [IpuBOn, BHIIONHSIOMMI CBOH
(GYHKUMH 32 CUET IHEPTUU MOCTOPOHHETO MCTOYHUKA, Y KOTOPOIO 3aBEPIICHUE 3a-
JaHHOTO PaboYero LUK/ 3aBUCUT OT HETIPEPHIBHOCTY MUTAHHS SHEPrUEH (COICHOU-
JIbl, DNIEKTPO- U THEBMATUYECKIE ABUTATEINN ).

3.1.42 npuBoa ABUTaTeIbHBII KOHTAKTHOTO anmapata: [IpuBoa KOHTakT-
HOTO anmapara, B KOTOPOM TepeAaBaeMasi Wi co3japacMas cuiia oOpa3oBaHa Jio-

OBIMH BUIaMU SHEPIHH, KPOME MYCKYJIBHO SHEPTUH omeparopa.

IIpuMe 4uaHwUe— B 3aBUCUMOCTH OT BUJa SHEPTUN U KOHCTPYKLUH MPUBOJA MPUMEHS-
I0TCSL TEDMUHBL  «3JIEKTPOMATHUTHBII IIPUBOIY, «3JIEKTPOABUraTENIbHbIA IPUBOIY, ITHEBMATHYe-
CKHI IPUBOAY.

3.1.43 mpuBoa He3aBHCHMOIO AeiicTtBus: [IpuBOJ, BEINONMHAIOUMN CBOH
(GyHKUMH 32 CUET DHEPIUH, 3aMACCHHONW B CAMOM MEXaHHM3ME 0 KOMMYTAlMOHHOM
orepauny B JOCTATOYHOM [U1s1 3aBEPIIEHUS 331aHHOr0 paboyero MHUKIA MIpU MPenu-
CaHHBIX YCIIOBUSX.

3.1.44 npuBoa Py4HOIi KOHTAKTHOr0 annapara: [IpuBoa KOHTAKTHOrO amn-
nmapara, B KOTOPOM IepefaBacMas W CO3JaBacMas cujia 0Opa3oBaHa 3a CYET My-
CKYJIbHOI JHEPTUM oneparopa.

3.1.45 paspegunuTenb: KOHTAKTHBI KOMMYTAIMOHHBIM anmapar, KOTOPBIi
00ecneynBacT B OTKIIOUYEHHOM IOJIOKEHUH H3OJISILIMOHHBIA NMPOMEKYTOK, YIOBIE-
TROPSIONMH HOPMHUPOBAHHBIM TPEOOBAHMSM.

3.146 TOK KOpOTKOro 3ambikaHusi: JI1000#f TOK, TMPEBHIIAIIMNA HOMH-
HAJIGHBIN, NOABNSAIOUIMICS B PE3yIbTATE 3aMBIKAHKMS HA 3eMJIIIO WK MexXny ¢azamu,
WJIM HETIPABUIIBHOTO COCAMHEHHES B NICKTPHYECKON IETIH.

3.1.47 TOK TepMHYecKOil CTOHKOCTH (KPaTKOBPEMEHHBIH BbIACPKHBae-
MBI TOK), I7: HOpMHUpOBaHHBIH TOK, TEPMAYECKOE ACHCTBAE KOTOPOIO NIEKTpHYeE-



CKMii anmnapar cnocoOeH BBIAEPXKATh MPU KOPOTKOM 3aMBIKAHUU B TE€UCHUE HOPMU-
poBaHHOTO BpeMeHH Tepmudeckoit croiikoctu. [CTO 70238424.27.010.001].

3.1.48 ToOK 31eKTpoAMHAMHYECKOH cToiiKocTH (HauOOJbIINA MUK Kpat-
KOBPEMEHHOI'0 BBIIEP:KHBAEMOI0 TOKa), I7, KA: HopMupOBaHHELA TOK, 3IEKTpO-
JVHAMUUECKOE IEHCTBHE KOTOPOTO NIEKTPUUECKHil ammapar cnocoOeH BHIAEPKATh
IIpH KOPOTKOM 3aMBIKaHUM 0e3 MOBPEXACHUM, MPENATCTBYIONNX €ro mambHeitmeit
pabote. [CTO 70238424.27.010.001].

3.1.49 ycaoBusi paccornacoBanusi ¢a3: AHOPMaJIbHBIC YCIOBHS B ILIEIH,
BO3HUKAIOIIME [IPU NIOTEPE WIKM OTCYTCTBUH CHHXPOHU3MA MEX/Y YacTAMU SJICKTPU-
YEeCKOM CETH € Pa3HbIX CTOPOH KOMMYTAIIMOHHOTO 000pPYHOBaHHUS, MMPHA KOTOPHIX B
MOMEHT OTE€PHPOBAHMS BBIKTIOUATENs (Ha30BEIM yroa MEKIy BpAIIaOIUMUCS BEK-
TOPaMH, NIPEACTABIAIOMINUMY 3IEKTPOABIKYINUE CHIIBI Ha 00EUX CTOPOHAX, IPEBHI-
LIaeT HOPMAJIbHOE 3HAYCHUE U MOXKET ZOCTUTHYTH 180° (mpotuBodaza).

3.1.50 menn ynpasiaeHnsi: COBOKYITHOCTb TOKOBEIYIINX Y9acTel, BXOASIIX
B LIeMNb, UCIOJIB3YEMYIO I YIIPABICHHUS ONEPAlUeii BKIOUYCHUS WM OTKIOYCHUS
WK 00EUMHU ONEPALUSIMH KOMMYTALOHHOTO 000PYI0BAHUSL.

3.1.51 mmMka (KOHTAaKTHOTO KOMMYTalMOHHOro ammapara): IlocinemoBa-
TEIBHOCTE KOMMYTAIUOHHBIX ONEPAIUii, BBIIONHIEMBIX ¢ HOPMUPOBAHHBIMU MHTEP-
Banamu Bpemenu . [CTO 70238424.27.010.001].

3.1.52 myHTHpywmuii kKoHaeHcaTop: KoHzxeHcaTop, MOAKITIOYAEMBIM ma-
panenbHo paspeiBY (paspbiBaM) BHIKIIOYATENS, [JIABHBIM 00pa3oM, /s BhIPABHUBA-
HUSI pacipeieNieHs HaPsDKEHUS MESKY PasphIBAMM.

3.1.53 myHTHpyWOIHii pe3ucTop: Pe3ucTop, MoaKIIOYaeMbIi MapauIebHO
Ppa3peIBY (pa3pbiBaM) LYTOTacHTENBHOIO YCTPOMCTBA BEIKIFOYATENS C HENBIO!

- oOnervenus yciioBHif ralieHHs YT 33 CUET CHIDKEHMS CKOPOCTH M MHKa
BOCCTAHABJIUBAOIIETOCS HAPSDKCHUS,

- CHIDKEHUS KOMMYTAIIMOHHEIX MIEpEeHaNpPIKEHUI,

- obecrieueHnst Oojiee PaBHOMEPHOTO PACIIPENEICHUS HANPKEHUS MEXKIy
paspeiBamMu.

3.1.54 asnexkTpogHHAMHYECKOE YCHJIHE: YCHIIHME, CO31aBAEMOE TOKOM JJIEK-
TPOJMHAMHUYECKON CTOHKOCTH, IPOTEKAIOIMM 10 TOKOBEAYIUM 4acTsIM IIPU KOPOT-
KOM 3aMBIKaHWH.

3.2 OGo3Ha"eHNAS U COKPAILICHHS

B HacTosIeM cTaHaapTe NPUMEHEHBI Clenyrole 0003HAUEHUS W COKpallle-
HHSL.

F — Harpy3ka Ha BbIBOJbl KOMMYTALMOHHOTO aMNMapara;

Lo — HOMHHAJIBHBIIH TOK;

I, o — HOMUHAJIBHBIN TOK OTKIIFOUCHHUS,

N — pecypc KOMMYTalMOHHOTO 000PY IOBaHHS TI0 MEXaHWMYIECKOM CTONKOCTH
JI0 CpPEIHETO PEMOHTA,

Pron — HOMUHANIBHOE (M30BITOUHOE) AABIEHUE COKATOTO BO3AyXa AJIs THEBMa-
THYECKUX MPUBOJIOB;

Qu — HOPMHPOBAHHBIHA PacXo/] ra3a Ha yTEUKH,

Uyp. — HaubogbiIee padbodee HANPSDKEHHUE,



Usom — HOMIHATIBHOE HAIPSDKEHAE,

U}, son — HOMUHAIIBHOE HANPDKEHHUE LENIEH YIPABICHNUS B BCIIOMOTATENBHBIX
LErnei;

ATIB — aBTOMATH4ECKOE TOBTOPHOE BKIIFOYEHHE,

B — onepauus BkimoueHus,

BO — nmkn onepaumii BKIKOUEHUE — OTKITIOUEHHUE,

O — oneparyst OTKITIOYEHNS,

OBO — oy onepaunii OTKIIFOYEHNE — BKIIOYEHHE — OTKITIOUCHHE.

4 O0ume noJIoKeHust

4.1 KomMyTaluoHHOE 000pyI0BaHUE JOJDKHO 00eCIeUnBaTh:

— paboTOCnOCOOHOCT M HANEKHOCTH JJICKTPHUCCKUX CTAHIMA W ceTel ¢
YUYETOM PHCKA BO3HUKHOBEHMS UPE3BBIYAMHBIX CUTYaIlMif MPHPOTHOTO M TEXHOTECH-
HOT'O XapakTepa,

— BBICOKYIO HaJIE)KHOCTh PabOTHl ¢ MUHIUMAIBHEIM 00heMOM MpodIakTHye-
CKHX pabor;

— BBICOKYIO PEMOHTOIIPUTOAHOCTh U MUHMMAJIbHBIE 3aTPaThl P BOCCTAHOB-
JICHUH.

4.2 Ha 21eKTpIUEeCKUX CTAHIUAX U B CETAX CIIE/IyET TPUMEHSTH:

— BakyyMHble BeIKTtodatenu 110 kB,

— KOJIOHKOBBIE U 0GaKOBBIE 3J1E€ra30BBIC BHIKIIOYATENM HAPYKHON YCTAaHOBKA
Ha Kj1accel HanpsbkeHus 110 — 500 kB;

— KOJIOHKOBBIE 3JIEra30BbIC BBIKJIIOYATENM HApPYKHOH YCTAaHOBKM HA KJIacc
HanpsbkeHus 750 kB;

— Pa3beIMHUTENH Ha Kiacchl HanpsokeHus 110-750 kB, BBEIIOIHEHHBIE B Clie-
IYIOIIAX KOHCTPYKTHBHBIX CXEMaXx:

a) TOPU3OHTAILHO-NOBOPOTHBIE C IEHTPATBHEIM Pa3pPhIBOM;

6) rOpU3OHTANILHO-TIOBOPOTHEIE C IBOMHEIM Pa3phIBOM;

B) TOPU30HTAJILHO-TIOBOPOTHBIE ¢ GOKOBBIM Pa3phiBOM;

T') BEpPTHKAJIbHO-PYOIIHeE;

J1) BEPTUKAIBHO-PYOAIINE ¢ TOBOPOTOM HOXKA MPU BKIIOYCHUM U OTKIIIOUE-
HUH,;

¢) nanTorpadHsie;

3K) OIynaHTorpagdHeie;

W) IOJIBECHBIE.

— KOMOWHMPOBaHHBIE anmaparsl.

Kaacenpuxanus
.1 BeiknmrodaTeny noApasesnstoT Mo CIASAYIOIIM TPU3HAKAM.
.1.1 Tlo poxy ycranoeku B coorBerctBuu ¢ [OCT 15150:
— B NOMEHICHUAX (KaTeropun pasMmemenus 2, 3, 4),
Ha OTKPHITOM BO3yX€ (KaTeropus pasMemenus 1);
Kareropuum pasmeienus B coorsercrsuu ¢ 'OCT 15150 npuseaeHs! B Tabnu-

VIRV Y |

ne 1.



Ta6nuna 1 - Kareropun pa3MemieHns KOMMYTAllMOHHOTO 000pyA0BaHusl

O6o3Ha-
YeHue
XapakTepucTUKa KaTeropuu
KaTero-
~ puu

JUist 3KCIUTyaTaluy Ha OTKPBITOM BO3Ayxe (BO3ZelCTBHE COBOKYITHOCTH KJIMMa- 1
TIMECKUX (HaKTOPOB, XaPAKTEPHBIX JUIsl JAHHOTO MAKPOKJIHMATHYECKOrO paiioHa).

Jlist SKCIUTyaTalMy [TO1 HABECOM HITH B IIOMeELIeHHUsIX (00beMax), rae koneGaHus
TEMIEPATyPhl U BJIAKHOCTH BO3AyXa HECYINECTBEHHO OTJIMYAIOTCS OT KoiebaHUil Ha
OTKPBITOM BO3yX€ M MMEETCS] CPABHUTENBHO CBOOOIHBIN AOCTYN HApPYXKHOTO BO3AY- 5
Xa, HampuMep, B Majarkax, Ky30Bax, MpHUIENaxX, MeTAIMYECKUX MOMeIleHusx Oe3
TETIOU3OJISILMK, & TAKKe B 0DOJIOUKE KOMILUIEKTHOrO m3nenusi kareropun 1 (oTcyT-

CTBHUE NPSIMOTO BO3IEHCTBHS COJHEYHOIO M3JyUeHHs 1 aTMOC(EpPHBIX 0CaKOB).

JInst 3KCIUTyaTaluy B 3aKPBITBIX MOMENIeHus X (00beMax) ¢ eCTeCTBEHHOH BEH-
TUIsILMeR 0e3 HCKYCCTBEHHO PEryHUpyeMbIX KIMMATHYECKHX YCIOBHM, rae kosieda-

HUS TEMIIEPATYPHI U BJIIAXKHOCTHU BO3AyXa U BO3HeﬁCTBHe neCKa U NbUIH CyH.IeCTBeHHO
MECHBLIE, Y€M Ha OTKPBITOM BO3AYX€, HANIPUMED, B METAJUIUYECKHUX C Tel'[.]IOPI3OJIS[I.[PICI71, 3

KaMCHHBIX, 66’TOHHI>IX, ACPCBAHHBIX MMOMEUICHUAX (OTCyTCTBI/Ie BOSI[GﬁCTBI/IH aTMO-
C(beprIX OCaaKOB, MPAMOTO COJIHECYHOTIO U3JIyYCHHA, CYIHECTBCHHOC YMCHBIICHUEC
BETpA, CYIECTBCHHOC YMCHBIICHUC UM OTCYTCTBHUC BOSZ[eﬁCTBPIﬂ pacCeaHHOoro CoJ-
HEYHOI'0 M3JIY4CHHsS U KOHACHCAN B.]'[al"I/I)

JU14 3KCIUTyaTaluy B MOMeIIeHIAX (00BbeMax) ¢ HCKYCCTBEHHO PEryHpyeMbIMH
KIMMaTHIECKHMH YCJIOBHSAMH, HalPHMEp, B 3aKPBITHIX OTAIUIMBAEMBIX HJIHM OXJIAXKAa-
€MBIX ¥ BEHTHJIHPYEMBIX MPOU3BOACTBEHHBIX U APYTHX, B TOM YHCIIE XOPOLIO BEHTH-
JIMPYEMBIX ITOA3EMHBIX MOMEIIEHUAX (OTCYTCTBHE BO3AEHCTBUS MPSIMOrO COJTHEUHOTO 4
U3NydeHus, aTMOC(EPHBIX OCAJKOB, BETPa, MECKA M IBbUIM HAPYXKHOTO BO3MYyXa, OT-
CYTCTBUE WJIM CYIIECTBEHHOE YMEHBILIEHHE BO3IEHCTBUS PACCESHHOTO COJHEYHOTO
W3JTy4eHUs] 1 KOHACHCALINH BJIATH)

5.1.2 Tlo KOHCTPYKTUBHOM CBSI3H MEXIY MOJFOCAMMU:
— TPEXIOJIFOCHOE UCTIOITHEHHUE:!
a) ¢ TpeMs MoJIrocaMu B 001IeH 00605109Ke, KOpIyce;
0) ¢ TpeMs moarocaMu Ha OOIIEM OCHOBaHWH ((PUKCHPOBAHHOE MEKMYIIO-
JIFOCHOE PacCTOSHHUE),
— OJHOIIOJIOCHOE HCIONHEHHWE - C IOJKOCAMH Ha OTAEIBHBIX OCHOBAHMSX
(He(pUKCHPOBAHHOE MEKAYTOIIOCHOE PACCTOSIHUE).
5.1.3 TTo pyHKUMOHABHON CBSI3H MEXIY TOIOCAMU:
— ¢ (QYHKIHOHAIBHO HE3aBUCUMBIMH ITOTIOCAMH (Ha K&KIBIA MOIFOC OTALIb-
HBI IPUBOJ, OTAENIBHBII TyThEBOI KITamman),
— ¢ (pyHKIIMOHAIBLHO 3aBUCHUMBIMU IOJIFOCAMHU (HA TPH TOJIHOCA OOIIHI MpH-
BOJI, 001 TyThEBOM KJiamaH).
5.1.4 Tlo BuIy KyroracUTEIBHBIX YCTPOHCTB:
— € IyrOracUTENBbHBIMHU YCTPOMCTBAMHU, PACTIONOKESHHBIMHU:
a) B 3a3€MJICHHOM Kopnyce (0ake) — 6akOBbIC BEIKITIOYATE]IM,
0) B xopmyce (6axe), HaXOJAMIEMCS 10T HAMPSDKEHHEM, - KOJIOHKOBBIE HIIH
MIOJTBECHBIC BBHIKITFOYATEITH.
5.1.5 Ilo Buay mpHBOAA B 3aBUCHMOCTH OT pOja SHEPruH, HUCIOIB3YeMOU B
IIPOLIECCE ONEPUPOBAHUS:



— 3aBUCUMOIO AEHCTBUS — C ANIEKTPOMATHUTHBIM, JJIECKTPOIBUIATEILHBIM,
HEMOCPEACTBEHHO HCMOJB3YIOIAM 3JIEKTPUYECCKYI0 SHEPIUI0 MOCTOSAHHOIO, Hepe-
MCHHOT'O WJIK BBIIPAMIICHHOTO TOKA,

— HC3aBUCHMOTI'O I[CﬁCTBI/ISI — C TTHCBMATUYCCKUM, MPY>XWHHBIM WIH THApaB-
JIMYECKUM, UCIIOJIL3YIOLIMM [IPEABAPUTEIBHO 3AMACEHHYI0 MOTCHIAAIBHYIO SHEPTHIO
CXKATOro rasa Wjn NPy >KHHBI.

5.1.6 Ilo xapakTepy KOHCTPYKTUBHOH CBA3H C IPHBOJOM:

— C OTACIBHBIM MPUBOJAOM, CBA3AHHBIM C BBIKITIOYATCIICM (HJ]H €ro oTaciib-
HBIM IOJIFOCOM ) MEXaHUYECKOM IIepefauei;

— €O BCTPOCHHBIM MPUBOJOM, SIBJISFOLIMMCS HEOTHEMIIEMON, KOHCTPYKTUBHO
HE Bblﬂ,eJ'IeHHOﬁ, Y4YaCTbhIO BLIKITIIOYATCIIA UK €10 IOJII0Ca.

5.1.7 Tlo MeXaHWYECKO CTOHKOCTH:

— HOPMAJIBHOT'0 UCIIOJIHCHUS,

— € IOBBIIIEHHON MEXaHWIECKOM CTOMKOCTEIO.

5.1.8 Ilo BUAY U30JIALMOHHON CPEABL:

— 3JIEra3oBbl€, C YHCTHIM 3JIETA30M WIM a30BBIMH CMECAMH, BKIOUAOLIUMU
3JI1eTa3 U XJIaJI0H WIH 3J1€ra3 U a30T;

~ BaKyyMHEIE,

— BO3JYUIHBIE.

5.1.9 Tlo HaNU4UIO WM OTCYTCTBHIO B JYTOTacCUTENIbHOM YCTPOHCTBE IIYHTH-
PYIOIIMX PE3UCTOPOB:

— C PE3ACTOPAMHU:

a) JCHCTBYIOIMMY TONBKO B IPOLECCE OTKITFOYCHHS,

0) AefCTBYIOMIMMH TOJNBKO B TIPOLIECCE BKIIIOUEHHST,

B) JABYXCTOPOHHETO z[eﬁchm, ,E[eﬁCTByIOH_[I/IMH KaK B IPOLECCE OTKIIIOYC-
HH, TaK U B IIPOLIECCE BKIIOYCHHUS,

— 0e3 pe3ucTopoB.

5.1.10 I'lo HaNMMYMIO MM OTCYTCTBHIO IIYHTUPYIOMNX KOHIACHCATOPOB:

— C KOHJEHCATOpaMu,

0€3 KOH/ICHCATOPOB.

5.1.11 Ilo npuroaHocTy AN paboThl IPH aBTOMATHYESCKOM IMOBTOPHOM BKJIIO-
geHuu (AIIB):

— TMPCAHA3HAYCHHBIC,

5.1.12 Tlo mpUTOTHOCTH BEIKITIOUATEINS IS KOMMYTAIIUK KOH/IEHCATOPHBIX Oa-
Tapei:

— TIPEAHA3HAYCHHBIC,

— HC IIpCAHa3HAYCHHBIC.

5.1.13 Tlo npUrogHOCTH A7l KOMMYTAIMH TOKOB LIYHTHPYOIIUX PEAKTOPOB:

— MOPCAHA3HAYCHHBIC,

— HC IIpCAHa3HAYCHHBIC.

5.2 Pa3beAMHATENH NOAPA3AENSAIOT MO CIEAYIOIIAM OCHOBHBIM ITPU3HAKAM:

5.2.1 I'lo pony ycranoBk# B coorBerctBuu ¢ ['OCT 15150:

— B TIOMEIIEHUX (KaTeropuy pasMenicHus 2, 3, 4);

— Ha OTKPHITOM BO3IyXe (KaTeropus pasmerneHus 1),
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- B MCTAIUTUYCCKUX 000J104Kax KOMIIJICKTHBIX pacnpeaACINTCIbHBIX
ycrpoticte (KPVY), ycTaHaBTMBAGMBIX B TIOMEMIEHUIX (KaTeropuii pasMernenus 2, 3,
4) ¥ HA OTKPHITOM BO3/yX€E (KaTeropus pa3MemieHus 2).

Kareropuu pa3Melnenus B NpuBeAeHB! B Ta0nune 1.

5.2.2 T1o yKcny NOIHOCOB, YIIPABISIEMbIX OJHUM IPUBOJOM:

— OJIHOMOIIOCHEIE,

— JIBYXIIOJIFOCHBIE;

— TPEXIOIIOCHEIC,

5.2.3 1o HATMYMIO 3a3€MJISIFOLIMX HOXKEH M MX YUCITY HA NOJIOC!

— 0e3 3a3eMIIIOIIMX HOMXKEH;

— C OJIHHMM 3a3eMJISFOLLUM HOKOM;

— C JIByM4 3a3CMJIAOLIUMHU HOYKaMH.

5.2.4 Tlo cmocody yIipaBIieHNUS:

— C PyuHBIM IPUBOAOM WJIM LITAHIOM PYYHOTO ONEPUPOBAHUS;

—  C JABMTaTelIbHBIM PUBOIOM, HCIONMB3YEOLIM:

a) DIEKTPUYECKYIO IHEPTHUIO (JEKTPOABUTATENbHBIN TPUBOJ, SJEKTPO-
MarHuTHBIA TIPHBON),

0) cxarblii Ta3 WK BO3AYX (THEBMATUYECKUN MPUBOJ);

B) JKHIKOCTH (THAPABINYECKHI TPUBOL).

— C IPYKMHHBIM HPHBOIOM.

5.2.5 Ilo MexaHU4eCKOl CTOMKOCTH:

— HOPMAaJIbHOTO MCHOJIHEHUS,

— C [OBBIIICHHONR MEXAHUYECKON CTOMKOCTBIO.

6 HomuHaNTBbHBIC HapaMeTpPhI
B HOpMaTUBHO-TEXHMYECKOW HJOKYMEHTAIIMU Ha KOMMYTALHOHHOE 000pYA0-
BAHUE JIOJDKHBI ObITh YKa3aHBI CIIEAYIONINE HOMUHATBHBIE MAapaMeTphI:

HOMMHAJIBHOE HANPSDKEHUE Usionr
HOMHWHAaJIBHBIH TOK Liion
HOMUHAJIBHBIM TOK OTKJIIOUEHUS Ly, sion

IIpuMeuanne — YKa3pIBaeTCs TONBKO /71 BEIKJIFOUATENICH
HOMHWHAJIbHOC HAIPSKCHUC neneu VIIPAaBJICHUA U

BCIIOMOTATENBHBIX LEenei npusoja, B UL nom
HOMHWHAITBHOE (M30BITOYHOE) TABIEHHUE CHKATOr0 BO3yXa
Ul THEBMATUYIECKOro npusoa, MlTa Pron.

3HaueHUSI HOMUHAJILHBIX MMAPAMETPOB KOMMYTAIMOHHOTO 000PYI0BAHUS BbI-
OmMparoT U3 psiga CTAHAAPTHBIX 3HAYCHWUH, TPUBEACHHBIX B TAOIUIIE 2.



Tabnuna 2 — CrangapTHble 3HAYCHUS HOMUHAIBHBIX TTAPAMETPOB KOMMYTAIIHOH-
HOr0 000pYyIOBaHMS

Ilapamerp 3HaueHue napamerpa
Uson/Usp., KB 110/126; 150/172; 220/252; 330/363; 500/525; 750/787
200; 400; 630; 800; 1000; 1250; 1600; 2000;
Liow, A 2500, 3150; 4000, 5000; 6300; 8000; 10000; 12500; 16000; 20000;

25000; 31500

2,5;3,2;,4;5;6,3; 8, 10; 12,5; 16; 20; 25; 31,5; 40; 50; 63; 80; 100;

Io, noms KA 125; 160; 200; 250

st mocrosiHHOTO TOKA - 24; 48; 110; 220
Up 5oms B st nepemeHHOro Toka (ogHodasHoro u Tpexdasnoro) yactorsr S0 'y —
100; 120; 230; 400

Poow, MIa (krc/em®) | 0.5(5); 1,0(10); L6(16); 2,0(20); 2,6(26); 3,0(30); 4.0(40)

IIpumMmevaHH A

1 Uy, - Haubopmee pabouee HANPSDKCHHE OOOPYAOBAHHA, COOTBETCTBYIOMEEC HOMHHAIGHOMY HAMPSDKCHHUIO,
UHOM'

2 JlaBICHHE CXKATOTO rasa A/ BBIKIIOYATENCH C MHAWBHAYATbHOH KOMIIPECCOPHOM YCTAHOBKOM M IMHEBMOTHI-
PABIMYECKUX IIPHBOJOB HE HOPMHUPYETCHL.

3 JI14 BKIOYAOIIMX 3JIEKTPOMATHHTOB M ICKTPOJBHTATENICH IPHBOJOB 3aBHCHMOTO ACHCTBUS HOMHHAJIBHBIE
HanpsokeHud 24 1 48 B nocrosxHoro Toka u 100 B nepeMeHHOTO TOKa HE MPHMEHAFOTCA.

4 HoMHHANBHEIE HANPSDKEHHA BCIIOMOTATENBHBIX LIETICH MOTYT OTIMYATHCA OT HOMWHAJIBHOTO HANPSDKCHHS LiE-
NCH YIPABJICHHA M 3JICKTPOABUTATEICH IPHBOAOB 3aBUCHMOTO JCHCTBHA.

5 B cayvae mataHus NPUEMHMKOB MOCTOSHHOTO TOKA ABUTaTC/IbHbIX MIPHBOIOB YEPE3 BHIIPAMHUTEIHEIC YCTPOI-
CTBA OT CETH NIEPEMEHHOTO TOKA HOMHHAIBHBIE HANPOUKCHHA HA CTOPOHE MOCTOSIHHOTO TOKA YCTAHABIHBAKOTCS H3T0-
TOBHTEJICM IIPUBOIOB.

6 Jlna TpaHc(h)OpMATOPOB HANPSDKEHHUSA, HCTIONB3YECMBIX UL MUTAHAS BCIIOMOTATCIBHBIX LCTICH BBIKIFOUATSIIS
(mpuBOA), MPUMEHACTCS HOMUHATBHOE BTOPHYHOE HANPSDKCHHE IMEPEMEHHOTo Toka 100 B

7 Texan4veckue TpeOOBAHUS

7.1 O6mme TexHn4YecKue TpeGoBaHust

7.1.1 KommyTanmonHoe 000pyI0BaHKE JOJKHO COOTBETCTBOBATh TPpeOOBaHU-
AM, NPUBEACHHBIM B COOTBETCTBYIOILEH ACHCTBYIOLICH HOPMATUBHO-TEXHUYECKOMH
JOKYMEHTAlMX HA KOHKPETHBIH TUIT KOMMYTallAOHHOTO 000pY/10BaHH .

7.1.2 KommyTtauuonnoe obopymosanue cornacHo ['OCT 15150 momkHO BHI-
MOJIHATHCSA MO CACAYIOUINM KaTerOpHUsM KIIMMAaTHYECKOTO MCTIOJTHECHHUS

Y (N) — mid MakpOKIMMAaTHYECKOTO paiioHa ¢ YMEPEHHBIM KJIMMAaTOM;

YXJI (NF) — ans MakpoKJIMMaTH4YECKMX PAOHOB ¢ YMEPEHHBIM U XOJIOAHBIM
KJIUMATOM,

IIpumeuanue - B ciyyae, ecin OCHOBHBIM Ha3Hau€HHEM OOOpPYIOBAaHUS SIBISIETCS HKC-
IUTyaTalys B paiioHe C XOJNOHBIM KJIIMMAaTOM M SKOHOMHYECKU He Lenecoo0pa3sHo ero UCIIOIb30Ba-
HHE BHE MpPeIeioB 3Toro paiioHa, BMecto obosHauenus: Y XJI (NF) pexomenayercss o603Ha4ueHHe
XJI (F).

Kareropuu pasmerieHusi KOMMYTAMOHHOTO OOOpYJOBaHUS IPUBEICHBI B
Tabmune 1.

3HAYECHHS TEMIEPATYP OKPYKAFOLIETO BO3LyXa IIPU IKCIUTyaTalli TPHUBEACHBI
B Tabnuue 3.

7.1.3 JIns KOMMYTaIlIOHHOTO 000PYI0BaHUS KIIMMATUUYECKOTO UCIIOTHEHUS Y
(N), xareropuu pazmerneHus 3 (Tabmuma 1) HIDKHEE 3HAUECHUE TEMIIEPATyPhl BHEIII-
Heil cpeipl MPH SKCIUTyaTaluy ClaeaAyeT IPUHUMATh paBHBIM MUHYC 25°C.
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[lo cornacoBaHHIO ¢ 3aKa34MKOM, JOMYCKACTCs YCTAHABIMBATE IJIs1 KOMMYTa-
OHUOHHOTO O0OPYIOBAHHS KAaTEropuu 3 HIDKHEEC 3HAYCHME TEMIEPATYpPhl BHEIIHEH
Cpeabl IpH SKCIUIyaTaliy paBHbBIM MEHYC 5°C.

Tabnunoa 3 —3HaueHNUs TEMIEPATYPhl BO3AYXA NPH SKCILTyaTalluu

Hcnonue- 3Hauenue TeMnepaTypbl BO3yxa Mpu dKCIuyaranuy, °C
Hue usfe- | Kareropus uspemmii PaGouee IpenensHoe paboyee
nuit BEpXHee HIDKHee BEpXHee HHJKHEE
v 1;2;3 +40 -45 +45 -50
XJI 1,23 +40 -60 +45 -70
1;2;3 +40 -60 +45 -70
YXI 4 +35 +1 +40 +1

7.1.4 KoMMmyTamoHHoe 000pyI0BaHUE HOMUHAIBHBIM HanpsbkeHueM 110 kB
7 BBINE INPEAHA3HAYCHO I PabOTHl B 3ICKTPHUYECKHX CETAX C 3a3€MIICHHOH
HelTpanbio (¢ kodhdruireHTOM 3aMblKaHus Ha 3eMJIIO He Oonee 1,4).

7.2 TpeGoBaHusI K JIEKTPHIECKOI MPOYHOCTH H3O0JISINAH

7.2.1 DnexTpuyeckas MPOYHOCTh U30JISALIMM KOMMYTALMOHHOIO 060pyIOBaHHUS
JoipkHa cooTBeTcTBOBaTH I OCT 1516.3.

7.2.2 Tlo ycnoBusM paboTe! u30Jsu, cornacHo [OCT 9920, ycranapnuBa-
KOTCA 4 CTENECHU 3aTrPI3HCHUS:

— I - nerkas;

— 11 — cpemnsis (s 060pyXOBAHHUS TIOACTAHIIAN);
— III - cunpHas,

— IV — ouens cunpHas.

7.2.3 JlnuHa OyTH yTeUKH BHEIHEH n30mMu (Tabnuua 4) 1 CTeneHb 3arpss-
HEHWS M30MALMH I KOMMYTAIMOHHOTO O0OpY/IOBAaHMS KaTeTOPHU pasMemieHus 1
JIOJDKHBI OBITh YKA3aHBI B HOPMATUBHO-TEXHIYECKOH JOKYMEHTAIIMY HA KOHKPETHBIH
TUN 000PYI0BaAHMS.

Tabnuma 4 - YjuembHAS AMHA MYTH YTEUKH BHEIIHEH H3O0AIMH B 3aBECHMOCTH
OT CTENEHU 3arpsi3HeHus nuis Hanpsbreruit 110 — 750 kB.

CreneHb 3arpsisHEeHHS VY nenbHast IiHHA YTH yTEYKH, CM/KB, He MeHee
I - nerkas 1,6
II - cpenmsia 2,0
III - cunbHast 25
IV — oueHb cunbHast 3,1

7.3 TpeGoBaHus K HarpeBy

7.3.1 TemnepaTyphl HarpeBa U COOTBETCTRYIOIIHE TIPEBIICHUS TEMIICPATY PhI
YacTel KOMMYTAUMOHHBIX ammaparoB HaX 3(¢dexkTuBHON TeMIepaTypoil OKpyKaro-
IIEro BO3AyXa IIPU NPOAODKATEIBHOM IPOTEKAHWH HOMUHATIBHOTO TOKA HE JIOJDKHBI
MPEBLIIATE HOPM HarpeBa (HAMOOMBIINX JOIYCTHUMBIX 3HAUCHHI TeMIIEpaTypsl W
IIPEBBILIEHNS TEMIIEPATYPEL), TpuBeAcHHBIX B [OCT 8024.
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7.32B nenu 0OMOTOK JOKHBI COJEPIKATHCS OJIOK-KOHTAKTHI WIIM JIPYTHE
KOMMYTALMOHHbIE YCTPOMCTBA, aBTOMATMYECKH CHUMAFOIINE MMITYJIEC Ha cpabarbi-
BaHHE.

OOMOTKU JOJKHBI BBLAEPXKUBATH OJHOKPATHOE IPUIOXKCHUE HANPKECHUS
1,1 Uy, you B TEUCHUE 15 C.

7.3.3 DNEKTPUYECKOE COMPOTHBICHHE TJIABHBIX IETIe KOMMYTAIMOHHOTO
00Opy/1I0BaHMsST TOCTOSIHHOMY TOKY JMJO/DKHO OBITH YKa3aHO B HOPMAaTHUBHO-
TEXHHUUECKOM JOKYMEHTAIINH.

7.3.4 KoHTaKTel KOMMYTAIIMOHHOTO O0OpPYJOBAHUS TIPH IJIUTEIHHOM IHpPOTE-
KaHUM HOMMHAJILHOTO TOKa JOJDKHBI COOTBETCTBOBATH TpeOoBaHmsaM ['OCT 10434.

7.4 TpeGoBanusi K MeXaHH4eCKOii padoTOCIOCOOHOCTH

7.4.1 KoMMyTalMOHHOE 000pYI0BaHHE AOMKHO 00eCIeUnBaTh MEXaHUUECKHE
oneparuu BkIroueHUs (B) u oTkmouerus (O) MpH YCIOBUAX, YKA3aHHBIX B 7.4.3,
7.4.4.

7.4.2 BeIknrouarenb JO/DKECH Tak K€ BBINOJIHATH CICHYIOLIIME LUKIbI Onepa-
LMH:

a) BKIIIOUECHHE - oTKIodcHHe (BO), B ToM umcie 6e3 mpeaHaMEPEeHHOM Bbi-
JICP’KKM BpeMeHu Mexny B u O;

6) otkmoueHue - Bkmoyenue (OB) mpu m060it GECKOHTAKTHOM may3e, Hadw-
Hag ot 0,3¢;

B) OTKIIIOYEHHE - BKIFOUYEHHE - oTKIoueHHe (OBO) ¢ HHTEpBaaMu MEXIy
OTeparisIMy COINIACHO TPEOOBAHUIO MEPEUUCIIEHHH @) U 6).

TpeOyeMble XapakTepHCTUKH PabOTHI MEXaHW3MA BHIKITIOUATENS (BpEMs Cpa-
OaTbIBaHUS U CKOPOCTh cpabaThiBaHMs) C NPEACTbHLIMU OTKIOHEHUSIMH OT HX HOP-
MHUPOBaHHBIX 3HAYEHUIM NOJKHEI YKA3bIBATHCA B TEXHWYCCKHX YCIOBHAX HA KOH-
KPETHBII BUI BBIKITIOYATE]IS.

7.4.3 [Ins mpUBOXOB 3aBUCAMOTO JCHCTBHS TIOCTOSTHHOTO TOKA M BKJTIOYAlO-
IMX 3JIEKTPOMATHUTOB NPHUBOJOB HE3aBUCHMOTO JIEWCTBHUS, BKIFOUCHHE KOMMYTa-
LUOHHOIO0 000PYIOBAHUS JODKHO OOECTEUMBATLC NPY HANPSDKEHUH HA 30KHMAaX B
mkadax yrnpasieHus B auanazose ot 85 10 105 % ot Uy, o

7.4.4 JInd IpUBOAOB 3aBUCUMOIrO JCHCTBHS HMEPEMEHHOIO TOKA, a TaKKe I0o-
CTOSIHHOTO TOKA, MOJKIIFOYAEMbIX K CETH NIEPEMEHHOr0 TOKA YEPE3 BEITPSIMUTEIBHEIE
YCTPOICTBa, AMana30H HAMPsDKEHAH Ha 3aKWMax B IIKadax yrpaBIICHHUS YKA3BIBAIOT
B HOPMaTUBHO-TEXHUUECKOH TOKYMEHTAIIHH.

7.4.5 JIns MHEBMaTUYECKUX MPUBOAOB BKIIOUEHUE KOMMYTALHOHHOTO 000pY-
JOBaHUS JO/DKHO OOECIICUnBAThCS TMPH TAaBICHWM B Iuama3oHe ot 85 mo 105 %
HAYaJIbHOTO M30BITOUHOTO.

7.4.6 Jlns NHEBMATHYECKMX NPUBOJOB C HMHAMBUAYAIBHBIM KOMIIPECCOPOM
WM HACOCOM, a TAKXKEe IUT THEBMOTHIPABIHYCCKHX TIPHBOJOB IHMANA30H JaBJICHH
HE HOPMHDYIOT U YKa3bIBAIOT B TEXHUUECKUX YCIOBHUSIX Ha KOHKPETHBIM BHJ KOMMY-
TAlMOHHOI'O anmnapara.

7.4.7 OTKNIOUEHIE KOMMYTAIIMOHHOTO 000PYIOBAHUS JOIDKHO 00€CIeYnBaTh-
sl [IPU HAIPSOKCHUM Ha 3aKMMax B IIKadax ympasieHus B AMANA30HE, OTPaHHYCH-
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HOM HW)KHMM W BEPXHUM HIPEAEIaMH (B ITPOLEHTAX OT 3HAYEHU HOMHHAIIBHBIX Ma-
pameTpos, Tabnuia 2):

a) IpY NMTAHWUM BJIEKTPOMATHWUTOB MPUBOAOB BBIKIOYATENEH MOCTOSHHBIM
TOKOM - 0T 70 10 110% 0T Uy, yonsy

0) mpy NMTaHWUM SIEKTPOMATHWUTOB BBHIKIIIOUATENE NMEPEMEHHBIM TOKOM, a
TaKKe MMOCTOSHHBIM TOKOM MTPU TOAKITIOYEHUH ANEKTPOMAarHiTOB K CETH TIEPEMEHHO-
IO TOKA 4€pe3 BRIIPAMUTENBHBIE YCTPOicTBa - OT 65 10 120 % 0T Uy, oy,

B) MPU MUTAHUM NPUBOJAOB PA3bEIMHUTENEH MOCTOSHHBIM (IEPEMEHHBIM) TO-
KoM — 0T 85 10 110 % 0T Uy, fou

7.4.81lpu HEOOXOMUMOCTH JUId MPY)KAHHOTO TIPUBOJA B HOPMATHBHO-
TEXHUYECKOW NTOKYMEHTALMHU CIEAYET YKa3bIBaTh YCUIIME (CTATHYECKUI WM BpalLa-
FOIMI MOMEHT) MJIM PACXOAyeMYI0 MpH paboTe MPUBOJA MOTCHIMANBHYIO SHEPTHUIO
IPY>KMH C JOMYCKAEMBIMH OTKJIOHEHUSIMH, TIPH KOTOPBIX 00ECIEYUBAETCS BBITIONIHE-
HUE onepanyii 1 HUKIIOB, HOPMUPOBAHHBIX JUTS TJAHHOTO BHJIa 0OOpY0BaHMs, a TaK-
K€ HOPMHPOBAHHBIE XAPAKTEPUCTHKH MIPY>KHH.

7.4.9 DnexTpoABUTaTeNy MPHUBOJOB HE3aBUCHMOr0 ACHCTBHUS (JUIS MEPEKITIO-
YeHUsl KOMMYTALHMOHHOIO 000pyJOBaHUs, 3aBOAA MPYXKWH, IPUBECICHNS B AciiCTBHE
HHIUBUYAJILHOTO KOMIIPECCOPA UJIM HACOCA), & TAKXKE DJIEKTPOMArHUTHI KOHTAKTO-
POB M OPYI'WX BCIOMOTATENBHBIX YCTPONCTB, ACHCTBYIOIUX IPH 3aMBIKAHUW LICTH,
JOJDKHbl HOPMaJIbHO padoTark B JUala30He HANPSDKEHWE HA MX BHIBOJAAX OT 85 mo
110% ot Uy gor-

7.4.10 HanGonblas pa3HUIla MEXAY MOMEHTAMHM 3aMbIKaHHWs KOHTaKTOB TIO-
JIFOCOB BBIKJTIOYATENS ITPU BKIFOYEHUH HE JoKHA mpeBbimark 0,005 ¢, ecnmi uHOE HE
IPEAYCMOTPEHO B TEXHUYECKUX YCITOBHSX.

7.4.11 Haubonbmas pa3HULIA MEXAY MOMEHTAMH Pa3MBIKAHUSA KOHTAKTOB IO-
JIHOCOB BBIKJIKOUATENIS MPH OTKITIOYCHUH HE JoJbkHA mpesbimaTte 0,0033 ¢, ecnu nHOE
HE NPENYCMOTPEHO B TEXHUYECKHUX YCITOBHSX.

7.4.12 HanGonpmiasi pasHuiia MEKAy MOMEHTaMH pa3MBIKaHHS KOHTAKTOB
Pa3spbIBOB OJHOIO IMOJIFOCA BRIKITIOYATENS ¢ HECKOJIBKUMH Pa3phIBaMU IPH OTKIIIOYE-
HHHU HE J0JDKHA npesbiars 0,0025 ¢, ecnu MHOE HE IPEAYCMOTPEHO B PYKOBOICTBE
0 3KCILTyaTaLH.

7.4.13 CoOCTBEHHBIC BPEMEHA OTKITIOUEHHS W BKJTIOUCHHUS BHIKITFOUATENIs, pa3-
HOBPEMEHHOCTb 3aMBIKAHHS W Pa3MbBIKaHWS KOHTAKTOB IMOJIIOCOB H PAa3pBIBOB JOJK-
HbI OBITh YKa3aHBI B HOPMATHBHO-TEXHUYECKOM JOKYMEHTALMM.

7.4.14 B skcmryaTanimOHHOM JOKYMEHTANU AOJDKHBI OBITh YKa3aHbI:

- TpeOyeMBl€ 3HAYCHHS C JOMYCTUMBIMA OTKJIOHCHHSAMH SJICKTPUYECKUX CO-
IPOTUBJICHUIT U TOKOB MOTPEOICHNS SIIEKTPOMArHUTOB BKJIIOYEHHS M OTKIIIOUCHHS,
KOHTAKTHOTO HAXKaTusl MPY>KUH Pa3MbIKaEMbIX KOHTAKTOB, 4 TAKKEe MUHHMAIBHOTO
HANPsDKEHUS, MUHAMATBHOTO JTABIICHWS W MHUHUMANBHOIO HATSHKEHUS MPY>KUH, TIPU
KOTOPBIX 00€CIIEYnBAETCS BHINOJHEHUE ONeparyii OTKIIOYCHHS 1 BKIIOYCHHS KOM-
MYTAlMOHHOTO 000PYI0BaHNS;

- CKOPOCTH BKJIFOUCHHS M OTKITFOYCHUS BBIK/IIOYATENCH;

- JNIEKTPHYECKOE COMPOTUBIICHHUE MIABHOIO TOKOBEIYIIECTO KOHTYPA BBIKIIIOYa-
TENEH.
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7.4.15 KoMMyTaumoHHoe 000py/I0BaHHE KaTeropuH pazmemeHus 1 (Tabnuma
1) AOMHKHO HOPMAJIBLHO paboTaTh B YCIOBUAX FOJIOJIEAA IIPH TONLMIMHE KOPKH JIBAA 10
20 MM ¥ BETPE CKOPOCTBIO A0 15 M/C, a mpM OTCYTCTBHHM IOJIONENA - TIPH BETPE €O
ckopocThio 10 40 Mm/c.

7.4.16 KoMMyTaumoHHoe 000pYIOBaHUE € HAPY>KHBIMH MOJBIDKHBIMHU 4YacTs-
MH, MpeIHa3HAYCHHOE Ui paboThl B YCJIOBUSIX BO3MOXKHOTO 0OpasoBaHMs JIbJa,
JIOJDKHO JIOMYCKATh BKJIFOUYEHHE W OTKIIOYCHHE NPH TOJIIMHE KOPKH Jibaa 10 1 MM
(knace obpazoBanus npaa 1), 10 mm (wracce 10) wau 20 MM (knace 20) u fraBiicHAN
Betpa jio 140 Ila (cooTBeTcTBYET CKOpOCTH BETpa 15 M/c).

7.4.17 Breixmroyarenu kateropun pasmenicaus 1 (tabnmumal) MOMmKHBL JOMyC-
KaTh TSDKEHUE ITPOBOJOB B COOTBETCTBHHM C TaOnuueil 5 1 pucyHkoM 1.

7.4.18 PazbemUHUTENN KaTerOpuu pa3MmelneHus 1 JOJKHBI BBIACP)KUBATH HO-
MUHAJIGHBIE CTATHYECKUE MEXAHWYECKAE HArpy3Kd Ha BBIBOJBI OT NPHCOEIUHIEMOMH
OIMMHOBKH (C YUYETOM BETPOBBIX HArpy30K M 00pa3oBaHMs JIbJA HA MPOBOJAAX) C CO-
XPaHEHHEM CBOEH paboTOCTIOCOOHOCTH, PEKOMEHIYEMBIE 3HAUEHHS KOTOPHIX NpUBE-
JicHBI B Ta0nuiie 6 v Ha pUCYHKeE 2.

7.4.19 Insi KOMMYTaIMOHHOTO 00OPYAOBaHMS, YCTAHOBICHHOTO B MAIIMHHBIX
3ajax 3MeKTPOCTaHHH U TpeOyIOIEro HOPMUPOBAHHUsI CTOMKOCTH K BUOPALIMOHHBIM
BO3JEHCTBUASM, TpyNma BO3ACHCTBHI MeXaHMYeCKMX (PaKTOPOB BHEIIHEH Cpeabl
JomkHa ObiTh onpeaenera mo 'OCT 17516.1 u yka3aHa B 3KCIUTyaTallMOHHOM JIOKY-
MEHTAIIH.

7.4.20 Pecypc KOMMYTaIMOHHOTO 0OOpYZOBaHHUA MO MEXAHMYECKO#H CTOHKO-
CTU (4UCII0 LUKIIOB «BKIIOUYEHHE — May3a — OTKII0YEHHEY B - t; - O 6e3 Toka B rimas-
HOI I[eTTH ) TO/DKEH HAXOAUThHCA B quamnasone ot 2000 go 10000 uuknos. /s koMMy-
TaIMOHHOTO 000PYI0BaHMS MOBBIIEHHON CTOHKOCTH — He MeHee 10000 1uKJIoB.

KoHkpeTHble 3HAUCHUS AOJLKHBI OBITH COTJIACOBAHBI C 3aKA3UYMKOM W YKa3aHBI
B TEXHUYECKUX YCIOBHSX HA KOHKPETHBIM BAJl KOMMYTAILIMOHHBIX allliaparos.

Tabnuuna 5 — CraTnuecKkue CHIBI TSHKEHUS TPOBOJIOB JOMYCKAEMBIE IS BHIKITIO-
yarenei (B HbIOTOHAX)

HoMUHAILHOe CraTtmueckas ropusoHTanbHas cuna, H | Cratuyeckas
HaIpsiKeHue HomuHanbHbIH B/IONL 0CH A | B0 0CH B Bbikimo- | BEPTHKANbHAs
BBIKITIOUATEIST oK. A BBIKJIFOUYATEJIS yaTesst cuna, H
<B ’ ’ (cM. pucyHoOK (cM. pucynok 1) (cM. pucyHok 1)
D
Ot 110 1o 150 Jlo 2000 1000 750 750
Ot 110 10 150 | Ot 2500 mo 4000 1250 750 1000
Ot 220 o 330 Jo 4000 1250 1000 1250
Ot 500 mo 750 Jlo 4000 1750 1250 1500
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th_________ FshA

FshB
Finp
th

Fna - TOPH30OHTAbHAS CHJIA TSKEHHs IPOBOIOB (HanpasieHue A); Fyp - rOpu3oHTaIbHAs CUITa
TsKeHus1 poBoxoB (Hanpasienue B); Fy - BepTukanbHas ciiia TSKeHMs POBOIOB (HaripaBieHUe
C); Fuh - rOpU30HTANIBHAS CHJIA JABJIEHMs BETPA HA BLIKJIIOYATEINb, TOKPHITHINA JIHA0M; Fsha, Faub, Fsv
- HOPMHPOBaHHAsI CTATHYECKast HATPy3Ka Ha BBIBOABI (PE3YJIbTUPYIOIIHE CUIIBI).

a) CraTHdeckue Harpy3KH Ha BBIKJIFOUYATENb

B B

C; C,

BrBox 2 BriBon 1
Brisog 2 Brisog 1
Aj Aq

Ci C

B, B; 7,
T"opusoHTaIBHBIE CHTIBI BepTukanbHbIe CHIIbI

T'opusonTanbHbIe Uikl Fawa 11 Fgup ipukitajipiBatotcs B HanpasieHusix A, By u B; - nns seiBogna 1
U B HampasjieHus X Az, By u B, - nst BeiBoaa 2. Beprukanbhyto cuy Fgy npukiaabBaiOT B HaNpas-
nerusax Cq u C, - miist 060UX BBIBOAOB.

0) IIpunoskeHnre CHII P UCTIBITAHUSX BBIKJTIOYATEIS

Pucynok 1

7.4.21 Pa3beAMHUTENM AOJDKHBI BKIIKOYATHCS M OTKJIIOYATHCS IPU YKA3aHHBIX B
Tabmmuax 5,6 Harpy3kax.

Bo BKIFOYEHHOM TOJIOKEHHM KOMMYTAIMOHHOE 000pPY/IOBaHUE MOJKHO BBI-
JICP>)KUBATh HArPy3KH OT TSHKEHHS TPOBO/IOB, TOKA KOPOTKOIO 3aMbIKaHUs U BETPA.

7.4.22 KoappuuueHT 3amaca MEXaHMYECKOH MPOYHOCTH H30JIATOPOB Pa3b-
eAMHUTENEH TODKEH ObITh HE MEHEE:

2 - 1S BCEX KJIACCOB HaNpsbKEHMs Kateropuu pasmeunieHus 1 (tabmmual) c
UCMOJIb30BAHUEM BBICOKOIPOYHBIX (hap(POpOBBIX U30JIATOPOB;

2 - na HanpspkeHue 110 kB u Bbime kateropuii pasmemnenus 2, 3, 4 (tabnuna
1);

1,5 - ¢ monuMepHO# H30IISIMEN BCceX KaTeropuii pasMemmenus (Tabmuua 1),
4 - B IOABECHOM HCHOJIHCHUM.
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Tabnwunuya
eanHUTeneli (B HoHOTOHAX)

CHowm, KB

110

150

220

330

500

750

6 - CTatnyeckue Cubl TAXEHUS nposoaos, AonyCckaemble A4 pasdb-

/nom, A

630-1250
1600-3150
630-1250
1600-3150
630-1250
1600-3150
2000
3150
2000-3150
4000
2000-3150
4000

[BYX - 1 TPeX KOJIOHKO-
Bble Pa3befuHUTeNN, PazbefMHUTENN C

pasbeAUMHUTENN CO CKNa- pasgeneHHbIMK1 onopamMmu

[bIBAIOLLIMMCA HOXOM (pucyHok 2)
(pncyHok 1)
mbKas ownHoBKa

Mpogonb-  TlonepeyHasa  Tpopgonb-  lMonepeyHas
Has Harpyska, Has Harpyska,

Harpyska, Cln/\2 Harpyska, Cylu Cy2

Cxi v O Cxi n Tx2
800 170 800 200
1000 190 1000 300
800 200 1000 300
1000 250 1250 400
1000 270 1250 400
1200 330 1600 500
1500 400 1600 500
1500 500 1800 600
1600 530 2000 800
2000 660 4000 1600
1600 530 2000 800
2000 660 4000 1600

PasbeguHn-
TEeNn BCex
TWUMOB C
YKECTKOM

OLLIVHOBKOIA

BepTukanbH
as Harpyska,
C

1000

1000
1250

1500

a) Mpumep NPUAOXKEHUsS MeXaHUYECKUX Harpy3oK K BbIBOAAM [BYXKO/IOHKOBOIO pasbefuHUTENS
6) MpumMep NPUNOXKEHNS MEXAHNUYECKUX Harpys3okK K BblBOJaM MaHTOrpadHOro pasbeuHUTENs
MpumeyaHue - Hag naHTorpagom nokasaH HEmMmoABUXKHbIA KOHTaKT.
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7.5 TpeGoBaHus K CTOHKOCTH NPH CKBO3HBIX TOKAX KOPOTKOI'0 3aMbIKa-
HHUS

7.5.1 KoMmmyTanimoHHOE 000pYy/I0BaHKE BO BKIFOYEHHOM IMOJOKEHHH JOJDKHO
BBLIEPKUBATH JNEKTPOJAMHAMUYECKOE U TEPMUUECKOE BO3IEHCTBHE CKBO3HBIX TOKOB
KOPOTKOTO 3aMBIKaHHs € TapameTpaMmy, BIJIOTh 10 CIEAYIOLIHX HOPMHPOBAHHBIX
3HAYCHUNA:

CPEIHEKBAAPaTUYHOE 3HAUCHUE TOKA 3a BPeMsl €ro NpoTeKaHus (TOK TepMHUYe-
CKOIf cTofiKOCTH) I, 3HAUEHHE KOTOPOTO AJIs BRIKIFOUATENeif JOJKHO OBITh HE Me-
HEE I noy, @ JUTS PASBEMHATENCH HOPMUPYETCS KaK HOMHHAIIBHBIH KPaTKOBPEMEH-
HBI{ BEIICP)KHUBAEMbIH TOK M YKa3bIBAETCA B TEXHHYECKUX YCIOBUAX Ha KOHKPETHBIH
THUI Pa3beIMHUTES.

- HanbONbLIKI MUK (TOK JJIEKTPOAMHAMUYECKON CTOWKOCTH) i,, 3HAUCHHUE
KOTOPOTO JAO/DKHO OBITH HE MeHee 2,51t

- BpeMsI TIPOTEKaHHs TOKa (BPeMsI KOPOTKOTO 3aMBIKaHMUS) tg,, 3HAUCHHUE
KOTOPOTO YKa3hIBAETCS B HOPMATUBHO-TCXHUYCCKOM NOKYMEHTAIMM HA KOHKPETHBIMH
THUIT KOMMYTAIHOHHOTO 000PYA0BaHMs U BEIOMpaeTcs u3 paga: 1, 2 wm 3 c.

7.5.2 JTns KOMMYTallMOHHOTO 00OPYAOBaHMS CO BCTPOSHHBIMH B MTPUBOJ Mak-
CHMAITbHBIMU PaCLENUTEISIMUA TOKA, BPEMsl NPOTEKAHUS TOKA ty, PaBHO HOJHOMY
BPEMEHH OTKJIFOYECHHS ITPU MAKCUMAJbHOM YCTaBKEe BPEMEHH cpabaThbiBaHUs B YCIIO-
BHSAX HOPMHPOBAHHOTO KOMMYTALIOHHOTO [IMKJIA.

7.5.3 JlommyckaeTcst BpeMsl TPOTEKaHUs TOKa KOPOTKOTO 3aMbIKaHuUs { OoJblIiee,
YeM HOPMHPOBAHHOE 3HAUEHUE fy; TPU YCJIOBHH, YTO TOK TEPMHUECKOH CTOMKOCTH /;
MEHbILE HOPMUPOBAHHOTO 3HAUCHUS [7, IIPH 3TOM ¢ onpeaensercs no ¢gopmyie

1= t[\'.}.[%jz (1)

7.6 TpeGoBaHusI K KOMMYTALIMOHHOI CIOCOOHOCTH

Beikmouarenu

7.6.1 TpeboBaHus kK KOMMYTALMOHHON CIIOCOOHOCTH HpH KOPOTKMX 3aMbIKa-
HHUAX.

7.6.1.1 KoMMmyTarioHHas COCOOHOCTE BEIKIFOUATENCH TTPH KOPOTKUX 3aMBI-
KaHUAX J0JDKHA 00€CIIeUnBAThCA IPX CIEAYIOMUX YCIOBUAX:

- HAmpPsDKEHHE CETH - BIJIOTH 10 PaBHOro HauOonplieMy pabodeMy Hampsie-
HHUIO BBIKJTKOUATEIA UH.p.; COOTBETCTBYHOIIEMY HOMAHAIIBHOMY HalIPOKCHUIO BBIKITIO-
yarensd Uyon

- TOK OTKJIIOYEHHs (OTHECEHHBIH K COOTBETCTBYIOLIMM HOPMHUPOBAHHBIM HU-
K€ YCIOBHAM):

a) ICHCTBYIOIIEE 3HAUCHUE €r0 NEPUOAUYECKOM cOCTaBsAOmEeH I, , OTHECEH-
HOC K MOMCHTY IPCKpAIICHUA COMPUKOCHOBEHHUS AYTrOTraCUTCIBHBIX KOHTAKTOB BBI-
KITFoUaTesst (PUCYHOK 3), - BIUIOTh JIO PABHOTO I, oy,

0) OTHOCHTEITEHOE COMEPIKaHNEe €ro anepHoIIMIecKol cocTapsomei 3 B mpo-
LEHTaxX (PUCYHOK 4), B MOMEHT IIPEKPAICHUS] COIPUKOCHOBEHHS AyTOTaCUTEIBHbIX



KOHTaKTOB Bbikntouatens (P=(/d(/0.nV2))-100) - BniOTb 4O PaBHOro0 HOPMMUPOBaH-
HOMY 3HauyeHUto (H, onpegensemomy no 7.6.1.2.

AA' n BB' - orubawowme KpuBoii Toka; BX - HyneBas nuuHusA; CC' - KpuBas CMeLleHus
HyneBOW NIMHUM KPWBOA ToKa (KpuBas anepuojvyeckoin cocTasnstoweli); DD' - MOMeHT
M3MepeHNs  HayanbHOTrO0 [AeiCTBYHOLLEr0 3HayeHWs MepPUOAMYECKO  COCTaBNAKOLWER Toka
BKNOYeHus, EE1l - MOMeHT npekpauieHus COMPUKOCHOBEHUA [AYyroracuTeflbHbIX KOHTaKTOB
(BO3HVMKHOBEHME AyrW); 101 - AECTBYHOLLEe 3HAYeHWEe MepUOSMYECKON COCTaBNAOLLE TOKa
OTK/I0OYeHNs, OTHECEHHOe K MOMeHTYy EE] /a - anepuogmyeckas cOCTaBNSAOLWAA TOKa OTKIHOUYEHNA
B MOMeHT EE1 /o - amnnnTya TOKa OTKNHOYEHUS B MOMeHT EE1

PucyHok 3 - lNMepuofnyeckas n anepnogmnyeckas CocTaBfftoLL e TOKa KOPOTKOro
3aMblKaHUA

- BOCCTaHaBNMBAILLEECH HAMNPsHKEHWE - B COOTBETCTBUM C HOPMUPOBAHHbIMU
XapaKTepucTMKaMm COGCTBEHHOr0 MepPexo4HOro BOCCTaHaB/MBAKOLLEroCs Hanpsxe-

Hus (MBH), yka3aHHbIMK B 1.7.6.1.3.
p Y

T,MC
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Pucynok 4 - Coneprxanue anepruoanYeCcKon COCTaBIIAIOIIEH B IPOLICHTAX

- TOK BKJIFOUEHUS!

a) Ha9aJIbHOE JACHCTBYIOLIEE 3HAUCHHUE €TI0 MEPUOANYECKON COCTABIIAIOIIEH /; -
BIUTOTH J0 PABHOTO €r0 HOPMHUPOBAHHOMY 3HAUEHHUIO [; 3, KOTOPOE JOJDKHO OBITH HE
MEHEE I, now;

6) ero HauOOBIINI MUK 7; - BIVIOTH 4O PABHOTO HOPMUPOBAHHOMY 3HAUEHUIO
iy 1, KOTOPOE JIOJDKHO OBITH HE MeHee 2,5 [y,

BximrodeHHe HA TOKM KOPOTKOT'O 3aMBIKaHWs BIUIOTH O TOKA, PAaBHOI'O HOP-
MHPOBAHHOMY TOKY BKJTFOUEHHUS /5 (M1 COOTBETCTBEHHO /), JODKHO OBITH IOJHBIM,
¢ (pukcanumeit BO BKIIIOUEHHOM MOJIOKEHHH.

Ecnmu BBIKITFOWATENM MPUMEHSAIOTCA C PAa3HBIMH TUIIAMU IPUBOIOB, TO IIPH
HE0OXOIMMOCTH H3TOTOBUTEIE MOKET HOPMUPOBATH AU KOKIOTO U3 3TUX MPUBOAOB
CBOM 3HAUYCHHA TOKA BKJIFQUCHUSA U OTKTFOUCHUS.

- BBIINOJIHAEMAas BBIKIHOYATEIEM IIOC/IEA0BATEIEHOCTE KOMMYTAIIMOHHBIX OIle-
pauuii ¢ 3aJaHHBIMA MWHTEPBAJIaMU MEXAY HUMHU - B COOTBETCTBHAU CO CIIEAYIOMIUMH
HOPMHUPOBAHHBIMYU KOMMY TALIMOHHBIMHA HUKJIAMH!

a) JUTs BRIKITIOYATENeH, npeIHa3HaueHHbIX U1 pabotsl mpu AIIB:

muki 1: O - t;,— BO - 180 ¢ - BO

mukn2: O-180¢-BO-180¢-BO
rae O - omepanus OTKIFOYCHUS TOKA KOPOTKOIO 3aMbIKaHHs BILIOTb 0 PABHOIO [,
HOM;

BO - onepanus BKIIOUEHHS HA TOK KOPOTKOTO 3aMBIKAHHS BILUIOTH IO PABHOTO
1, v HE3aMeMMUTENBHO (0€3 MpeIHAMEPEHHOMN BBIACPKKA BPEMEHH) CIICAYIOLA 3a
HEH onepanus OTKIFOYCHU,

lsm - HOPMUpPOBaHHAA OecToKoBas may3a npu AlIB, 3HaueHHE KOTOPOH MOXKET
HaxoauThesl B mpeaenax ot 0,3 mo 1,2 ¢, mpuyeM Ui BBIKIOYATENEH, NpeaHa3Ha-
YeHHBIX i paboTel pu ObicTpoaekicTeyromem AIIB (BAIIB), 310 3HaYeHHE MpH-
HuMaeTcs paBHbM 0,3 ¢;

0) BeIKITIOUaTEeNH HA U,y < 220 kB, npenHasHadeHHbie Juis paboTel mpu ATIB,
KpPOM€ HOPMHUPOBAaHHBIX KOMMYTALMOHHBIX LMKJIOB 1 M 2, JOJKHBI TAKKE BBIMOJ-
b kI 1a; O - 16, - BO-20 ¢ - BO

Ilpumeuanus:

1 KommyraunoHHasi criocOOHOCTb BBIKJIIOYATENEH, NMPENHa3HAYCHHBIX MJIsI PabOThI MPH
ATIB, obecnieunBaercs npu OECTOKOBBIX MAy3aX, PABHBIX HWIH OOJBIIHNX fo;,

2 Jlnst BHIKJIFOYATENEH, NpenHasHAaYeHHBIX I paboThl mpu AIIB, TOKM BKIFOYEHHS M OT-
KIIFOYEHHMS [T IUKJIa 2 MOTYT HOPMHPOBATBCA OONBIIMMH, YeM Juisi nukia 1.

3 Ecnu auist BRIKJIIOYATENSE C THEBMATHYECKUM MPHUBOZIOM B IIEJIIX BBIOJHEHHS TIOCIETHEH
YaCTH HOPMHUPOBAHHOIO KOMMYTAlIMOHHOI'O IIUKJIA (BO) Tpe6ye'r Csl B TCUCHUE UHTEPBAJIa BDEMECHHA
180 ¢ wiu 20 ¢ MOANKMTKA CKATHIM BO3AYXOM, TO HEOOXOOMMOCTH 3TOM MONIMMTKH JOJDKHA ObITh
YKa3aHa B OKCILUTYaTallUOHHBIX NOKYMEHTAX.

4 Jlna BpIKJIIOYATENei ¢ NpyXMHHBIMYU IIPUBOAAMH JOIYCKAETCs IO COIJIACOBAHHUIO C 3aKas3-
YUKOM BMeCTO may3bl 20 ¢ B Lukje 1a HOpMHPOBATh Nay3y, YBEJIUYEHHYIO O 3HAYEHUs, PaBHOIO
BPEMEHH 3aBOJia NPy KHH.

5 Ilo cornmacoBaHHUIO C 3aKa3YMKOM JOMyCKAEeTCs I OTAENbHBIX THIIOB BBIKIIOYATENEH HA
Unon<220 kB HOpMHUPOBATH TOJIBKO HUKJIBI 1 1 2.

7.6.1.2 HopMHPOBaHHOE IMPOLECHTHOE COJAEPXKAHUE ANICPUOAUYECKONH COCTaB-
JSFOILEH HOMUHAJIBHOTO TOKA OTKJIFOYEHHS By ONPEAESIOT N0 KPUBOI HA PUCYHKE 4
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B (pYyHKLMM BpeMEHH T OT MOMEHTA BO3HHKHOBEHUS! KOPOTKOTO 3aMBIKAHWS IO MO-
MEHTa MPEKPALICHUS COTMPUKOCHOBEHHS JyTOTACHTENBHBIX KOHTAKTOB. Bpems Tt
IIPUHUMAKOT PABHBIM MUHHMMAJIBHOMY 3HAUEHUIO COOCTBEHHOIO BPEMEHM OTKIIFOYE-
HYS BBIKIIFOYATENIA fo . yom C AOOABICHUEM MUHUMANIBLHOTO BPEMEHH NEHCTBHSA peneii-
Ho# 3ammThl 10 Mc.

B HEKOTOPBIX CITydasx, HampUMEp, TPH PACTIONOKCHIH BBIKITIOYATENS BOIM3N
HCTOUYHWKOB T€HEPHPOBAHMS DIIEKTPOIHEPTHH, COJACP)KAHWE aNCpPHOIMYECKON CO-
CTABJIIONICH B MIPOIIEHTAX, COOTBETCTBYIOIICE MUHUMAIBHOMY 3HAYCHHIO COOCTBEH-
HOTO BPEMEHH OTKIIFOYEHMs BBIKIHOUATENS, MOXKET ObITh OOJbIIE MOTYYEHHOTO TI0
pHUCYHKY 4. B 3THX Ccayyasx Mo cOrlIaCOBaHUIO C 3aKa3YMKOM JOIYCKAeTCS:

a) yCTaHaBIIUBATh 3HAYCHUS [3, O0JIee ONMPENENIeMBIX TI0 PHCYHKY 4;

0) IPUHUMATh 3HAUYCHHIE BPEMEHH, HOOABISIEMOTO K o ¢y, OONIEE 10 MC B CO-
OTBETCTBUH C (PAKTUUECKUM 3HAYEHHEM MUHUMAIBHOTO BPEMEHU CpabaThiBaHUsS pe-
JICHHOW 3aIlUTEL, ACHCTBYIOLICH Ha OTKIHOYEHUE BBIKITKOYATES.

IIpumeuanue-Ecnu3nauenue B < 20 %, To 3HaYeHHe By MPUHUMAIOT PaBHbIM 0.

7.6.1.3 HopMHUpOBaHHBIE XapaKTEPUCTUKU MEPEXOAHOIO BOCCTAHABIHBALOIIIE-
rocs HanpsokeHust (ITBH) 3apatoTcst yCnoBHOM rpaHiYHOM JIMHUEH, ONIpeIeNIeMO:

a) IByMs MapaMETPaMH - 1., {3, @ TAKKE KOOPAWHATAMH JIMHUY 3ama3IbIBaHus
#' ¥ {; B COOTBETCTBHH C PUCYHKOM 5

c
T

o

Hanpsxenve, U

Bpems, t

1 — ycnoHast rpanuyHast iuHust [IBH; 2 — nunus 3anasasiBanus [IBH (napamiensHas rpa-
HUYHOW JIMHUH)

Pucynoxk 5 - HopmupoBanubie xapaktepuctuku IIBH, onpenenseMoro nsyms napa-
MeTpaMu

AU
0) YeTBIPBMS TTAPAMETPAMH - Uy, U, 1, 1, & TAKKE KOOPAUHATAMH JIMHAH 3a-
A3 ABIBaHMS %' ¥ {; B COOTBETCTBHHU C PUCYHKOM 6.
[TapameTpsl u; U #, OTIPEACITAFOTCS COOTHOIICHUSIMHU:
1= 0,752 Uy, - st Boikmoyarened ¢ Uy, =110 kB, 2)
U= Kov2 Uy,
UBH = KH.FL/H.p/ \/§ >
rae Uy - TOTFOCHOE BO3BPAILAIOIICECS HATPSKEHHUE,
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Kyr - Koo (pMuHeHT TepBOTO racsllero mnomuoca (Ipu Tpex(pasHoM KOPOTKOM
3aMBIKAHNH ),
K, - K03(hGUIIUECHT MPEBBIIICHAS AMIUIATY ABL

m 1

'l.ll

0
t
Bpema t

1 — ycnosHast rpannyHas unus [TBH; 2 — nuaus 3anasneisanus [IBH (napasnnensHas rpa-
HUYHON JINHUK)

PucyHnok 6 - HopmMupoBanHble Xapakrepuctiku [IBH, onpeaenseMoro 4eTrpeMs
napameTpamMu

Jns Beikmrodateneit ¢ Uyy>110 kB K =1,3.

3navenus K, cocrasisitomue ot 1,4 no 1,54, npusenens! B Tabnumnax 7 — 10.

7.6.1.4 Bpikmroyarenb JODKEH OTKIIFOYATh TOKH BIUIOTH 10 HOPMHPOBAHHBIX
(tabnuupt 7 — 10) npu ycnosuu, uto [IBH B MecTe YCTaHOBKH BBEIKITFOYATEISA:

— HE BBIXOAUT 32 Mpeaeisl (HE MIPOXOAUT BHIIIC) YCIIOBHOM MPAHMYHOM JIMHHH;

— MEPECEKacT OJMH Pa3 JIMHUIO 3ana3AblBaHus 1 BTOPUYHO €€ HE TIEPECEKACT.

7.6.1.5 HopmupoBanHble xapakTepucTiku [IBH mpu OTKIIIOYEHHH TOKOB KO-
POTKOTO 3aMBbIKaHMs, IPUBEICHHBIC B TabmuIax 7 — 10, COOTBETCTBYIOT YCIIOBHIM
paloTel MEPBOro racALIEro Mojioca MpH OTKIFOYEHHH TPex(asHOTO KOPOTKOro 3a-
MBIKaHHSL.

Tabnuua 7 — HopmupopanHsle xapakrepuctixu [IBH mist Beikmouateneii ¢ HO-
MUHAILHBIM HanpsokenueM 110 - 750 kB npu otknroyeHn Toka L, = I, 4o, YCrIOB-
Hasj rpaHH4HAasd JIMHHA 331aHa YeTeIpbMs mapamerpamu K =13, K,=14.

Usow/ Unp, uy, h, u, 1o, 14, ', t, §=
kB kB MKC kB MKC MKC kB MKC w/t,
kB/m

KC

110/126 100 50 187 200 2(14) 50 Ot 27 no 39 2,0

150/172 137 68 255 272 2(19) 68 Ot 36 no 53 2,0

220/252 200 100 374 400 2(28) 100 | Or52 no 78 2,0

330/363 289 144 538 576 2(40) 144 | Or74 10112 2,0

500/525 417 209 779 836 2(59) 209 | Ot 107 mo 166 2.0

750/787 626 313 1167 1242 2(88) 313 [ OT158 10245 | 2,0

23



IIpumedanue - HopMupoBaHHOE 3HAYEHHE Iy — 2 MKC; MPH HUCHBITAHUSIX 3HAYCHHE 4
MOXeT OBITh YBEJMIEHO O 3HAUCHMS, YKa3aHHOTO B CKOOKaX, €CNH BBIKIIIOUATENb HCIIBITBIBAIOT
B PEXKUME OTKJIFOUEHHs TOKA HEYIaJeHHOTO KOPOTKOIO 3aMBIKAHHSL.

Tabnuuna 8 —HopMmupoBanHble Xapakrepuctuku [IBH s BeIkimrouareneii ¢ Ho-
MHUHAIBHBIM HanpsokeHueM oT 110 o 750 kB nmpu oTkmouenun Toka I, ;= 0,61, pou-
Y¢0BHAs TpaHUYHAs JIMHUS 3a4aHa 9eTeIpbMs mapamerpamu K .= 1.3 K,= 15
U Uy, | u1, h, U, 1o, 14, u', 7, S=wm/n,
kB MKC kB MKC MKC kB MKC kB/Mkc

P>

kB
110/126 | 100 33 200 198 Or2 o 10 50 Ot 19 po 27 3,0
150/172 | 137 46 273 276 Ot 2 no 14 68 Ot 25 5o 36 3,0
220/252 | 200 67 400 402 Ot 2 o020 100 Ot 35 10 53 3,0
330/363 | 289 96 577 576 Ot 2 1029 144 Ot 50 1o 77 3,0

500/525 | 417 139 834 834 Ot 2 no 42 209 Ot 72 no 3,0
112

750/787 | 626 | 209 1251 1254 | OTr2mo 63 312 Ot 106 no 3,0
166

Tabnumna 9 — Hopmuporanusie xapaktepiuctuku [IBH s BeIkrouareneit ¢ Ho-
MHUHAIBHBIM HanpspkeHueM 0T 110 mo 750 kB npu oTkmoueHnn ToKa L, ;= 0,3 Lo you
YcnoBHas rpaHudHas JIMHNS 3aaHa 1ByMs napamerpamu K= 1,3, K= 1,54

Usow/ Us. P> U, 13, 14, u' S t', S= th:;,

kB kB MKC MKC kB MKC kB/MKc
110/126 206 41 6 69 20 5,0
150/172 281 56 8 94 27 5,0
220/252 411 82 12 137 39 5,0
330/363 592 118 18 197 57 5,0
500/525 857 171 26 286 83 5,0
750/787 1284 257 39 428 125 5,0

Tadnumna 10— HopmupoBannsie xapaktepuctuku 1 IBH mid Beikntouareneii ¢ HO-
MHHAJIBHBIM HanpsbkeHueM oT 110 1o 750 kB npu otkinodeHnn ToKa I, ;= 0,11, you.
YcnoBHas rpaHUdHAs TMHUS 3a1aHa AByMs napamerpamu K. =13, K,= 154

Usow! Unp, u, 1, 14, u', ?, S=uJt,

kB kB MKC MKC kB MKC kB/MKC
110/126 206 29 4 69 14 7,0
150/172 281 40 6 94 19 7,0
220/252 411 59 9 137 29 7,0
330/363 592 85 13 197 41 7,0
500/525 857 122 18 286 59 7,0
750/787 1284 183 27 428 88 7,0

7.6.1.6 Ecim ycmosue mo 11.7.6.1.4 He BBINONHAETCS, TO BO3MOXKHOCTD ITPAME-
HCHHUA BBIKITIOYATCIISI B )j[ElHHOfI LEnu JOJDKHA OBbITh COTIIACOBAHA MCXKIY H3rOTOBUTC-
JIEM W 3aKa34uKOM. IIpeBblNIEHHE YCIOBHOM I'DAaHWYHONW JIMHWHM BO3MOXKHO, B 9acT-
HOCTH, TIPH YCTAHOBKE BBIKIIOUATENS HEMOCPEACTBEHHO 34 MOILIHBIM TpaHc(opma-
TopoM (aBTOTpaHcGoOpMaropoM) mpd OTCYTCTBHU CYIIECTBEHHOH €MKOCTH IIPHCO-
CIMHCHUIA.
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7.6.1.7 [ns Bbikntovateneit ¢ UHIM> 110 kB 1 IQHM> 25 KA AONONHUTENBHO
HopMUpyeTcs HadanibHas YacTb MBH (HavanbHoe MBH - HIMBH). H11BH onpepgens-
etcsa napametpamu f] n 6, xapakTepusylowWwumMy ee rpaHUYHYO IMHUIO, B COOTBET-
CTBWW C PUCYHKOM 7 1 Tabnuuen 11.

Tabnumuya 11 - HopmupoBaHHble 3HaveHns HIMNBH

Vhom /Yl kB KoapduumeHT //, KB/KA KoopawnHata BpemMeHu tj, MKC
110/126 0,046 0,4
150/172 0,058 0,5
220/252 0,069 0,6
330/362 0,092 08
500/525 0,116 10
750/787 0,159 11

PucyHoK 7 - HayanbHaa yacTb nepexofHOro BOCCTaHaB/IMBAKOLLEroca HanpsKeHus
(HMBH)

Muk HMBH onpegenstoT yMHOXeHMeM KoadhduumneHTal// Ha gelicTBytoLLee
3HayeHue TOKa OTK/IHOYEHWS.

Tpe6oaHna K HMNBH He pacnpocTpaHsAOTCA Ha BbIK/KOUaTeNN, ABNSHOLMECS
COCTaBHON YacTbio KPYQ3.

7.6.1.8 TpeboBaHus K xapaktepuctukam MBH gns BbiknouaTeneid, npefHa-
3HAYEHHBIX A4S NPAMOro NMPUCOEAMHEHUSA K BO3AYLUHLIM NIMHKUAM € 6/Hv>110 KB n
/0. Hm >12,5 KA, npu ycnoBUM OTKIOYEHUA OAHO(A3HbIX HeyaaleHHbIX KOPOTKUX
3aMbIKaHWI ONpefenstoTcs HOPMUPYEMbIMU MapaMeTpaMu fIMHWU: BOJSIHOBLIM CO-
npoTtusneHvem z = 450 OM, ko3(huumeHTOM Nnka Kne1,6 1 BpeMeHem 3afepxxKu
6/, paBHbIM 0,2 MKC - AN BblKAoUaTeneid Ha (/104150 KB 1 0,5 MKC - 415 BbIK/OYa-
Tenein Ha [/HOA220 «B.

[ns oTaenbHbIX TUNOB BbIK/IOYaTENEN HA HOMUHaNbHbIE HanpsxeHns 330 kB
N BbilLE JOMYCKAeTCA MO COrnacoBaHWMIO C 3aKa3YMKOM MPUMHUMATL MeHbLUME 3Haue-
HWs T 1 Kna (HanpumMep B cfiydae, eciv B KOHCTPYKUMW NIMHUW 3MieKTponepesayu
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NPELYCMOTPEHBI MEPOIIPUATHS, YMEHbINAONME 3(P(PeKT COMDKEHHUS IPOBOJOB MPH
KOPOTKOM 3aMbIKaHHH ).

7.6.1.9 JlomyckaeMoe Ajis KKI0T0 TMOJHCca BHIKIOYareas 6e3 ocMoTpa U pe-
MOHTa JYTOTaCHTENIBHOIO YCTPOHCTBA KOMMYECTBO ONEpaIyii OTKITIOYEHNS W BKITIO-
yeHusi (pecypc 10 KOMMYTAIIHOHHOM CTOMKOCTH) TIPH TOKaX KOPOTKOTO 3aMBIKAHUA
Harpy3049HbIX TOKaX JO/DKHO ObITh YKa3aHO B JOKYMEHTALMH MIPEAIPHUSTHS - U3rOTO-
BUTEA.

JInst Ta30BBIX M BAKYYMHBIX BBEIKITFOYATENEH TIPH TOKE /o, nom JOTMYCKAEMOE KO-
JIMYECTBO OTKIFOYEHHUH NOIDKHO OBITh HE MEHEE YKA3aHHBIX B Tabmune 12.

IIpu TOkKe KOpOTKOro 3ambIKaHMs 0,6 I,y MHHUMAIBHOE JOMYCKaeMOe
KOJIMYECTBO OTKIIOYEHMI TOIKHO OBITH 00JIe€ HOPMUPOBAHHOTO JUTA /o, om B 1,7 pa-
3a.

MuHHUMaNBbHOE AOMYCTUMOE YHUCIIO BKIIOUCHHH MPU TOKE o yom AOIDKHO OBITH
He MeHee 50 % A0MyCTUMOro KOJIMYEeCTBA OTKITIOUSHHH.

Tabauna 12 - JlomyckaeMoe YHCIIO OTKIIFOYSHUM ITPH TOKAX Ly yom

Bupl BRIKITIO- JlonmycKaeMoe YHCI0 OTKIIOYEHHUH TPH TOKAX [, yom, KA
gareae 10 31,5 BKITIOU. 40 50 63

I"a3oBrie 20 15 12 8

BakyymHbIe 25 20 18 10

7.6.2 TpeboBaHus K KOMMYTallHOHHOH CMOCOGHOCTH B YCIIOBHSX Paccoryiaco-
BaHus (a3

7.6.2.1 Beixymrouatenu Ha Uyey>110 kKB HOMKHEL OBITH CTIOCOOHEBI MPOM3BOAUTH
KOMMYTALWIO IUHKH B YCIOBUSAX PaccoriacoBaHus (a3 mpd HOPMEPOBAaHHOM TOKE
OTKIFOueHus, cocTaBsromeM 0,25 [, oy ¥ BO3BPAIIAIONIEMCS HATPSHKCHUH 2,0\/m
Usp.

7.6.2.2 ®opma HOpMUPOBAHHON kpuBoit IIBH momkHa COOTBETCTBOBATE ITPH-
BEJIEHHON Ha pucyHke 6. HopmupoBanneie 3HadeHus napameTpoB IIBH npuBeneHsl
B Tabmumne 13.

Ta6bnauna 13 — HopmuposaHHBIE XapakTepucTHKH [IBH mpu OTKITIOUEHUM TOKa B
pexuMe paccornacoanus (a3. YCI0BHas I'paHHYHAS JIMHAS 3a7aHa YETHIPHMS IIa-
amerpamu K, =20, K,=125

Uow/ Un. Uy, h, U, t, 14, u', t, S=

P> kB MKC kB MKC MKC kB MKC /)
kB ,

B/

MKC

110/126 | 154 | 100 | 257 Ot 200 no 400 Or2n010 | 77 01521060 |1,54

150/172 | 210 | 136 350 O 272 nio 544 Or2n014 | 105] Or7010082 |1,54

220/252 | 308 [ 200 [ 513 Ot 400 1o 800 Or21020 | 154 | OT1 102 00 120 | 1,54

330/363 | 444 | 288 | 740 Or576 101152 | Or2 10029 [ 222 | Ot 146100173 [ 1,54

500/525 | 642 | 417 | 1070 | Or836 101672 | Or2n042 | 321 | OT210 70250 | 1,54

750/787 | 962 | 625 | 1604 | Ot 1242 102484 | Or2 062 | 481 | Or314 100374 | 1,54
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Ywrcno OnbITOB MPU OJHOMOJIOCHBIX UCTBITAHUSX B YCIOBHSX PaccoryiacoBa-
HUA (a3 o/Ha onepalysl BKIIOYeHHE-0TKI0UeHHE (1 X «BO») 1 1Be oneparnyu oT-
KimoueHue (2 X «Oy).

7.6.3 TpeboBaHus K KOMMYTALMOHHON CHOCOOHOCTH MpU OTKIFOUEHWUH U
BKJTIOYEHWH EMKOCTHBIX TOKOB HEHArpYKCHHBIX BO3MYIIHBIX JTUHUM 1 OaTapeit kKoH-
JIEHCATOPOB.

7.6.3.1 Beiximrouatenu Ha U110 kB 10MKHLI OBITH CIIOCOOHEI OTK/IIOYATE U
BKJIFOYATh TOKW HEHATPY’KCHHBIX BO3AYILIHBIX JIMHWN BIUIOTH OO HOPMHUPOBAHHBIX
3HAQUYECHUN TOKOB OTKIIOYCHUSA HEHATPYKCHHON BO3IYIIHOM JMHUM, IPUBEICHHBIX B
tabmue 14.

Tab6auma 14 — HopmMupoBaHHBIE 3HAYEHUS] TOKOB OTKIIFOUCHHUS! HEHATPYKEHHOMN
BO3AYIIHOW JIMHUU

Ussosd Usp, KB Tok, A
110/126 315
150/172 63
220/252 125
330/363 315
500/525 500
750/787 900

BeIkiTrouaTenu JOMKHBI OTKIIOYATh HEHArpy>XKeHHbIEC (a3bl TpexdhasHbIX BO3-
JYIIHBIX JTUHWI MPH HAINYMK KOPOTKOIO 3aMbIKaHKs B OJHON WM ABYX JApPYyrux ¢a-
3ax (JBYCTOpPOHHEE OTKJIIOUYEHHWE HECUMMETPUUYHOTO KOPOTKOTO 3aMBIKAHHS TPH
HEOJHOBPEMEHHOM paboTe BBIKITIOYATENCH HA KOHLIAX JIMHHUN ).

Yucino onbITOB NP OAHOMONIIOCHBIX UCTIBITAHUSX B pekuMax | M 2 Ha OTKIIIO-

YCHHE TOKOB HEHAIPY>KCHHBIX BO3AYIIHBIX JHHUI: 72 X «O», 24 x « BOy.
IIpumeqanus:
1) Pexxum 1: Uy yaie 0T 105 10 110% UnHOM, Py = Ps., T 0T 12,5 10 50 A, onepauu «O»
2) PexxuM 2: Uy yarc 0T105 10 110% Un.HOM, Pyon., I =125 A, oneparmu «O» U LHKIIBI
«BO» unmu nuxisr «BO»

7.6.3.2 Beikmouarenu, NpeJHasHauYeHHbIE 111 KOMMYTallui KOHAEHCAaTOPHEBIX
Oarapeii, JOJDKHBI OTKIIIOYATh W BKIIIOYaTh TOKH KOHJIEHCATOPHBIX OaTapeiil BIUIOTH
JI0 HOPMHPOBAHHBIX 3HAYCHUI [IPU HAMIPSHKEHUU BILIOTH 10 HAMOOJIBIIEro paboyero.
HopMmupoBaHHbIE 3HAYCHHS! TOKOB JAOJKHBI OBITh YKa3aHbl B TEXHHUYECKHX YCITOBHSAX
HA KOHKPETHBIH THI BBIKITIOYATEJIS.

UK CIo OMBITOB IIPHU OJHOIIOJIFOCHBIX UCIBITAHUAX B pexkuMax 1 u 2 (1m.7.6.3.1)
Ha KOMMYTaLHI0 KOHJEHCATOPHBIX Oatapeii: 48 x «O», 120 x «BO».

7.6.4 TpeboBanusi K KOMMYTAIMOHHOW CIOCOOHOCTH TMPH OTKIIOUCHHH H
BKJIFOYEHHH IYHTHPYIOLIETO peaKTopa.

7.6.4.1 Beixmrodareny, IpeIHa3sHAYE€HHbIE Ul KOMMYTALUH TOKA ITyHTHPY-
IOIIETO PEAKTOPA, JNOJDKHBI OTKIIKOYATh TOKH INYHTHPYIOLIETO peakropa OT MHHH-
MAaJIbHO JOMYCTHMOIO BIUIOTH IO YKA3aHHOI'O M3TOTOBUTENEM NPH HANPSDKEHUM 10
HauOoJIbIIEro pabovero HaNpPsKEHUS BITIOYATENTLHO 0€3 MPEBHIIICHHS JOMYCTHMBIX
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3HAUECHUH nepeHanpsskeHUd. 3TH napameTpsl AOJDKHBI OBITh YKa3aHBI B TEXHHYE-
CKUX YCIIOBHSAX HA KOHKPETHBIH THIT BBIKITIOYATENS.

7.6.4.2 Ina seixinovarenci ¢ Uy> 110 kB pekoMeHayemble 3HaYeHHsT HOP-
MHPOBAaHHOIO TOKAa OTKIIOYECHUS LIYHTUPYIOIIETO peakTtopa - (315 + 63) A, MuHu-
MaIBHOI'0 TOKA OTKIIOYCHHS IyHTUPYIOETo peakropa — (100 + 20) A,

YuUCno ONBITOB MPH UCIIBITAHUAX B PEXKUME KOMMYTALMH TOKA ITYHTHPYIOIIE-
ro peakropa: 20 X «O» 1pH Liow, 20 X «O» mpH .

PazbenuauTenn

7.6.5 TpeOoBaHusl K KOMMYTAalUMH Pa3beAUHHUTEISIMH YPABHUTEIILHOTO TOKA,
TOKa XOJIOCTOr0 X0Ja TPAaHC(HOPMATOPOB, 3aPSAHBIX TOKOB BO3AYIIHBIX W KaOCTBHBIX
JINHAH.

7.6.5.1 Tlo TpeOGoBaHMIO TOTPEOMTENS Pa3bEAMHHATEIM HA HOMHHAILHOE
HanpspkeHue 110 kB u Bbllle, HCIOAB3YEMBIE AT NEPEKITIOYESHUS IPUCOSTUHEHUN C
OIHOM CUCTEMBI IIIMH HA APYIYIO, JOIDKHBL KOMMYTHPOBATh YPABHUTEIBHBIE TOKH.

7.6.5.2 3HaueHWE HOMWHAJILHOTO YPAaBHUTENBHOTO TOKA JOKHO COCTABIIATH
He 6onee 80% HOMUHAIIBHOTO TOKA, HO HE TOJDKHO MpeBbiniath 1600 A.

7.6.5.3 HoMuHaIbHBIE YPaBHUTEIILHBIC HAMPSKCHUS, TP KOTOPHIX Pa3beIu-
HHUTEJU JOJDKHBL KOMMYTHPOBATh YPABHUTEIBHBIE TOKH, PUBEAEHHI B Tabmnue15.

Tabauna 15 - HoMuHaIbHBIE YPABHUTEIbHBIE HAMPSKEHHS

UH()M) KB UVDHB.HOM) B
Or 110 go 150 100
ceeimre 150 mo 330 200
ceeimre 330 go 750 300

7.6.5.4 Pa3beIUHUTEH JOJDKHBI BKIIFOUATh H OTKJIIOYATh TOKHA XOJO0CTOr0 XO-
Ja TpaHcopmaropa, 3aps/HbIC TOKH BO3IAYINHBIX W KaOeNbHBIX JIMHWIA NP MHHU-
M&IBHO JOMYCTHMOM PAaCCTOSHUH MEXKIY MoJTFocaMu (Tabmuma 16).

3HaveHUsi 3THUX TOKOB JIOJDKHBI OBITh YKa3aHbl B TEXHHYECKHX YCJIOBHAX Ha
KOHKPETHBII BUJ pa3beaUHUTEIIS.

Tabnumna 16 - HauGonbmme TOKA XOJIOCTOTO X0/1a | 3apsAHbIE TOKH, OTKITIOYae-
MbI€ M BKIKOYaeMBbIe pazbeaunureisiMu 110-500 kB

HomunanbHOe Paccrosinue Tok, A, He Gonee
HarnpspKeHNe, Tun pazpenunuTens MEKAY OCSIMH | XOJIOCTOrO XOa|  3apsiAHbIN
kB NOJIIOCOB &, M
2,0 6,0 2,5
BEPTHUKAJIBbHO-PYOsIUil 2,5 7,0 3,0
3,0 9,0 3,5
110 2,0 4,0 1,5
TOPU30HTAJIbHO-TIOBOPOTHBIH 25 6,0 2,0
3,0 8,0 3,0
3,5 10,0 3,5
" 2,5 23 1,0
150 BEPTUKAJIbHO-PYOsIuii 2.7 40 L5
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3,0 6,0 2,0
3.4 7,6 2,5
Tabnuna 16 (okoH4YaHHE)
HomunanbHoe Paccrosinue Tok, A, He Gonee
HaIPsDKEHHE, Tun pa3beqUHUTES MEXy OCMH | XOJIOCTOTO XOAa|  3apsiaHblii
kB nomocos 8, M
150 BEPTUKAJIBHO-PYOsIIIHi 4,0 10,0 3,0
3,0 2,3 1,0
. 3,7 5,0 1,5
TOPHU30HTAJIBHO-TIOBOPOTHBII 40 55 20
4.4 6,0 2,5
3,5 3,0 1,0
BEPTHKAJIBHO-PYOsImi 4,0 5,0 1,5
4,5 8,0 2,0
220 3.5 3.0 1.0
TOPHU30HTAJIBLHO-TIOBOPOTHBII 4.0 5,0 1,5
4,5 8,0 2,0
TOPU30HTAJILHO-TTIOBOPOTHBIH 6,0 5,0 2,0
330 MOJIBECHOM 6,0 3,5 1,0
MOJIBECHOM * 6,0 4,5 1,5
BEPTHKAJIBHO-PYOSIIIMiA 7,5 5,0 2,0
500 TOPU30HTAJIbHO-TIOBOPOTHBIIH 8,0 6,0 2,5
MOABECHOM 8,0 5,0 2,0
TOABECHOM* 7,5 5,5 2.5

ITpumeuanue 1 - * - moaBEeCHOI C OMepexKarOIUM OTKJIFOUEHHEM U OTCTAIOINUM BKITHOUSHH-
eM nomoca (asbl B.

IMpumeuanue 2 — 3HaueHHe HAHUOONBIIMX TOKOB XOJOCTOTO XOJAAa M 3apAOHBIX TOKOB, OT-
KJIFOYaEMbIX M BKJIFOYAEMbIX MAHTOrpadpHbIMU U MOJYyNAaHTOrPaHbIMU Pa3beIUHUTENSIMU, yCTa-
HaBJIMBAKOTCS B HOpMaTHBHO-TeXHI/Il{eCKOfl JOKYMCHTAILIWH.

KoMOuHUpOBaHHBIE ammapaThl

7.6.6 Bpikarouareny, SBISIOMIUECS YacTbi0o KOMOMHMPOBAHHBIX alNaparoB, B
9aCTH KOMMYTALMOHHON CIIOCOOHOCTH [JOJDKHBI YIAOBIETBOPATH TPEOOBAHUSAM
7.6.1.1-76.19

7.6.7 PazbeqMHUTENH, SBISIOMIMECS YaCThi0 KOMOMHUPOBAHHBIX allaparoB, B
YacTH KOMMYTAI[MOHHON CIIOCOOHOCTH OJKHBI YAOBIETBOPATEH TPeOOBaHUsIM 7.6.5.

7.7 TpeGoBaHusI K HANIPSIKEHHIO PaJHONOMeX

Hanpsokenue paamornoMex, co3gaBaeMoe KOMMYTAITHOHHBIM 000pY/I0BaHUEM
npu Hanpsbkenun 1,1 Uy, / V3, He HOIDKHO npebimate 2500 MxkB npu uacrorte
HacTpoWkH u3MepuTenbHoi 1iernu (500 + 50) kI .

7.8 TpeGoBaHHUsI K 31€KTPOMATHHTHOH COBMECTHMOCTH

TpeOoBaHus K 3JEKTPOMATHUTHON COBMECTUMOCTH, KOTOPBIE MPEbIBIISIFOTCA
K KOMMYTallMOHHOMY OOOpYZOBaHHIO, MMEIOIIEMY JJIEKTPOHHBIE KOMIIOHEHTHI, BO3-
JICUCTBHE TIOMEX HA KOTOPHIC MOXKET MPUBECTH K HETMPABHIBLHOMY ()YHKIIMOHHUPOBA-
HUIO, TOJDKHBI OBITh YKA3aHbl B TEXHUYECKUX YCIOBUSX HA KOHKPETHBIC BUABI U TH-
bl KOMMYTAIIMOHHOTO 000PY I0BAHMS.
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7.9 TpedoBanuA K KOHCTPYKIIHA

7.9.1 O6mme TpeboBaHuA

7.9.1.1 KoHTaKkTHBIE 3aKUMBI BBIBOJOB KOMMYTAIMOHHOTO aNMNapara JOMKHBI
cootBeTcTBOBaTh TpeboBanusam ['OCT 10434, TOCT 21242, TOCT 8024.

7.9.1.2 JlonmyCTAMOCTh KOHTAKTOB Pa3HOPOAHBIX B JIEKTPOXHUMUYECKOM OT-
HOIIEHUH METAJUIOB, CIUIABOB M METANIMYECKMX W HEMETAJUTMUECKUX HEOpraHuue-
CKHX MOKPBITUII H METAJUIOB C HEMETAIIIAMHA W METOMBI 3aILMTHl OT KOHTAKTHOH KOp-
posun — o 'OCT 9.005.

KoHTtakTupyrome noBepXxHOCTH KOHTAKTHBIX COCAUHEHHUI U KOHTAKTOB 3JIeK-
TPUUECKUX TIeTIEH NOMKHBI OBITH BHITIOJHEHBI B 3aBUCUMOCTH OT arpeCCUBHOCTH Cpe-
Bl M CTENECHH BO3HWKHOBEHMS KOHTAKTHOW KOPPO3MM KaK «JOMyCTHUMEIE» — TIO
I'OCT 9.005.

7.9.1.3 MeTaJuIMueCKUE YacTH, MOABCPrarOIUecs BO3ACHCTBHIO KIMMAaTHYe-
cKkuX (haKTOPOB BHEHIHEH CPENBl, JODKHBI UMETh 3AIIUTHHIC TIOKPHITUS ¢ YYETOM
YCIOBHiA SKCIUTyaTallK ¥ CPOKA CITY>KOBI M3ETHs.

7.9.1.4 IllapHupHBIE COEAUHEHUS] M TPYLIMECS YAaCTH KOMMYTAIIMOHHOTO 000-
pyaoBaHus, TPEOYIOMHUE MEPUOINICCKON CMA3KH, JOJDKHBI UMETh, TPU HEOOXOAUMO-
CTH, CMa30YHBIE OTBEPCTUS MJIM MPUCIOCOOIEHUS 1Sl CMA3KH.

7.9.1.5 3akpbIThie y3JIbl KOMMYTAMOHHOTO 000PYIOBaHMUS KaTeropuii pa3me-
weHust 1 1 2 (tabnuua 1) A0DKHBL ObITH BBINIOIHEHB! TaK, YTOOBI CMa3Ka HE 3arpss-
HAIaCh W HE BBIMBIBAJACh IO €€ 3aMcHBL. [lepnoawdHOCTH OOHOBICHHSA CMa3Ku
JODKHA OBITh YKa3aHa B MHCTPYKIMH MO SKCILTYaTallul KOMMYTALMOHHOTO armnapa-
Ta.

7.9.1.6 PexoMeHayeTCSl MCNIOIB30BATh MATEPUAIIBL, IIOKPBITUS U TPyLIHECS Y3-
TBI (LLIAPHUPHBIE COSMHEHNS ), He TPeOYIOMIME MONOJHEHUS CMa3Ki B TEYEHHE MEX-
PEMOHTHOIO TIEPHOAA.

7.9.1.7 Mexann4eckne peayKTOpEL IPUBOJOB HE JOJDKHBI HMMETh YTEUYEK Macia
(Ipu ero HaNWMYWK) U JOIDKHBI paboTaTh 0e3 MOMOJHEHHS Maciia B TEUEHHE MEXpe-
MOHTHOTI'O MIEPHOJIA.

7.9.1.8 KommyTannonHoe o0opyzoBaHue (TONIOC KOMMYTAIMOHHOTO 000pY-
JIOBaHWs) JO/DKHO MMETh yKazaTellb BKIIOYEHHOIO M OTKIIIOYEHHOIO IOJIOMKCHUH,
BHITOJTHEHHBIH B cooTBeTcTBUH ¢ ['OCT 12.2.007.3.

7.9.1.9 B BeIKTIOUATENSX AOHKHBL OBITH YCTAHOBJIEHBI CUETUMKY yKcia cpada-
THIBAaHUH JUTs ONPEETICHUS] MEXAaHWYECKOTO pecypea.

7.9.1.10 Beikmtovarens (MpUBOA) JODKEH UMETh HE MeHee 12 KOMMYTHPYIO-
KX KOHTAKTOB /ISl BHELLIHUX BCIIOMOTATENIbHBIX LIETEH.

7.9.1.11 PazbeiMHUTENb B 3aBUCUMOCTH OT HAIAYHMS KOMMYTHUPYIOLIMX KOH-
TaKTOB [UIsl BHEIIHMX BCIIOMOTATENbHBIX IETIeH MOXKET UMETh [Ba UCIIONHEHUS:

— CO BCMOMOTaTENbEHBIMI KOHTAKTaMU,

— 0e3 BcIoMOraTebHbBIX KOHTaKTOB.

7.9.1.12 Yucno BCIOMOTaTeIbHbBIX KOHTAKTOB Pa3beAMHHUTENICH PEKOMEHAYET-
Cs1 BBIOMpATh U3 psja:
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— 4, 8 wmn 12, ecnv KOHCTPYKLMS BCIIOMOTATENBHBIX KOHTAKTOB JOIIyCKAET
B3aUMHYIO TIEPECTAHOBKY,

— 8,12 unum 16, ecnyv KOHCTPYKLMsL BCIIOMOIATENBHBIX KOHTAKTOB HE TOIYC-
KAeT B3aMHYIO IEPECTAHOBKY,

7.9.1.13 Yuciio KOMMYTHPYIOLIUX KOHTAKTOB JJI BHEIIHUX LIENEH, B TOM YHC-
Jie 3aMBIKAFOIINX, PA3MBIKAIOIAX U NEPEKITIOUAIONINX, TOIDKHO OBITh YKA3aHO B TEX-
HUYECKHMX YCJIOBUSIX HA KOHKPETHBIE BUABI KOMMYTAIIOHHOTO 000PY10BAHUSL.

7.9.1.14 BHYTpEeHHUE DJEMEHTHI BHIKITIOUATENEH KaTErOpUU pasMerieHus 1 B
COOTBETCTBUHU ¢ Tabmumeit 1 (M30NMALMY, MEXAHU3MBI, 3JIEKTPHIECKHE YCTPOHCTBA)
JOJDKHBI OBITH 3aIIUIIEHE] OT IONAaTaHus B HUX aTMOC(EPHBIX OCAJKOB.

7.9.1.15 KoMmyTaunoHHoe oOOpyZOBaHHE, TPEOYIOLIEe MPUMEHEHHS MOJ0-
I'peBa MIPU MOHIDKCHHBIX TEMIIEPATYPax OKPYIKAIOLIETO BO3IyXd, JOJLKHO UMETH IIO-
JOTpeBaTeNbHBIE YCTPOHCTBA - OAHO- WK MHOTOCTYIICHYATHIE B CPEACTBA UL UX aB-
TOMATHUYECKOTO BKIIIOYEHUS W OTKIIOYeHUs. Temmeparypa OKpY’KarollEro BO3AyXa,
MpU KOTOPO# BKITFOUAKOTCS 3TU YCTPOMCTBA (CTYIEHH), JOJDKHA ObITh YKa3aHa B JO-
KYMCHTaAUU ONPEANPUATUA U3TOTOBUTCIIA.

7.9.1.16 Pe3epByapbl KOMMYTalMOHHOTO OOOPYIOBaHMS M MPUBOAOB CO CXa-
THIM Ta30M JIOJKHBI COOTBETCTBOBATH TpeOoBaHUIM [1].

7.9.2 TpeGoBaHUS K 3NETa30BbIM BBIKITIOUATETISAM.

7.9.2.1 TpeOoBaHUs K XapaKTEPUCTUKAM M Ka4eCTBY Ta30B, MUCMOJIb3YEMbIX
JUIS BBIKITIOYATENEl, YCTaHABIMBAKOTCA B TEXHUYECKUX YCIOBHAX HAa KOHKPETHBIH
THUI BBIKJTFOYATENS.

7.9.2.2 Touxa pochl AJIsl 37€ra3a Wik CMECH [a30B IIPU JABJICHUH 3alOJIHCHUS
u Temneparype 20°C nomkHa ObITh He Bbllie MHHYC 5°C.

7.9.2.3 B akcrutyaTalliOHHONW AOKYMEHTAIIMK I 3JIETa30BhIX BHIKJIFOUATENEH
JO/DKHBI OBITH YKa3aHbl CIIEAYIOIINEe HOPMUPOBAHHbIE 3HAUCHHS MPUBEICHHOTO JaB-
JICHUS rasa:

— [aBJICHU 3aII0JIHCHUS,

— HOPMHPOBAHHOE AaBJICHHE cpadaThIBaHUs KOHTAKTOB TPEayNPEAUTENBHOM
CHUTHAJIM3AIMA YTEUKH Ta3a (Ta30Boi CMecH ),

— JaBjieHue cpabaThlBaHKs KOHTAKTOB HA OTKITIOUCHHE,

— JaBieHUE OJIOKUPOBKYU BEIKITIOYATEIS.

7.9.2.4 DnerazoBble BHIKIIOYATENN JODKHBI OBITH OCHAIICHBI YCTPOHCTBAMH
I/ KOHTPOJIS JaBJICHUs rasza (IPUBEICHHOTO K HOPMAIBHBIM aTMOC(EPHBIM YCIIO-
BusaM TeMreparypa mioc 20°C, masnenue 101,3 klla). YerpoiicTBO MOMKHO WMETH
BCIIOMOTI'aTEJIbHEIE KOHTAKTHL, IPeJHA3HAYECHHBIC Il OAa4YM TPeaypenTEIBHOTO
CUTHAJIA TIPH CHIDKECHUM JABJICHUS 10 OABJICHUS CUTHATU3AMU BCIICACTBUE YTCUKH
rasa, a Taroke 171 OJOKMPOBKH BBIKITIOUATENIS TPU CHIDKEHHUY JABJICHUS [0 TABJICHHS
610KMpOBKH. B macmopre Ha yCTPOMCTBO HEOOXOAMMO YKa3biBaTh €0 MOrPEHIHOCTh
JUIS Pa3NIMYHBIX TEMOEPATYP OKPY KarOIIEH CpeIpl.

7.9.2.5 lonmycTUMOE 3HAYECHUE pacxoja Ha yTeuku Q, ra3a Wi ra3oBOi cMecH
HE JI0JDKHO IpeBbIars 1 % B roj OT KOJWYECTBA ra3a B BEIKIFOYATE]IE.

7.9.3 TpeGoBaHus K BaKyyMHBIM BBIKJTFOUATCIIAM

KoHCTpyKIuss W TEXHOJOIUS H3TOTOBICHUS BAKYYMHBIX BBIKITIOUATENEH
JO/DKHA 00€CIeurBaTh FEPMETHYHOCTD TYTOTACUTEIbHBIX KaMep M JOMYCTHMOE JIaB-
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JICHWE OCTATOYHBIX TA30B B HUX, & TAKKE B TEUEHUE BCETO CPOKa CIY>KOBI cOXpaHe-
HHUE BJIEKTPUUYECKOM ITPOYHOCTH MEXKIY Pa30MKHYTHIME KOHTakTamil. [locTosHHOrO
ABTOMATHYECKOTO KOHTPOJISl BAKyyMa HE TpedyeTcsl.

7.9.4 TpeboBaHMS K PHUBOJAM BBIKITIOYATENEH

7.9.4.1 KoHCTpYKIIM NPUBOAA AOJDKHA 00ECHEeYnBaTh BO3MOKHOCTE BBINOJ-
HEHUS BBIKITIOYATENEM ONEepalyii BKIOYECHHS U OTKIIIOUECHUS, i IUKJIOB Ollepanuii 1o
CUTHIY JMCTAaHIMOHHOTO YIIPABIICHHA, 4 TAIOKE «MECTHOIO» OTKIIOYEHHS ITyTEM
PYUHOT0 BO3ACHCTBHS Ha HJIEMEHT MEXAHU3MA IIPHBO/A (3AILENKY, KHONKY, KIalaH i
mp.).

7.9.4.2 [IpuBoabl BEIKIIOUATENEH HOMHHATBHEIM HanpskeHueM 330 kB w BhI-
II€ JOJDKHBI MMETH BA HJIEKTPOMArHATA OTKIIFOUCHHS.

7.9.4.3 KoHCTpyKIUs MPHBOIOB JIOJKHA 00€CTeYMBaTh BO3MOXKHOCTB;

— 10424y aBapUIIHOTO CHTHAJIA IIPH OTKIIFOYCHUH BHIKITFOUATEIS OT 3AllATHL,

— YCTaHOBKH MEXaHMYECKUX WMJIM JIEKTPOMArHUTHEIX OJIOK-3aMKOB IJIsl OCY-
HIECTBIICHUS OJIOKUPOBKH C IIPUBOAAMHE Pa3beTHHUTEIICH.

7.9.4.4 B KOHCTPYKIUH MPY>KUHHBIX MPUBOJIOB JO/DKHBEI OBITH TPEAYCMOTpE-
HEI yCTpoiicTBa, 00€CTEYHBAIOIIHE:

— aBTOMaTHYeCKHil 3aBOJ BKJIIOYAIOINMX MPY>KUH HEMOCPEICTBEHHO IOCTE
BKJIFOUCHHS BBIKITIOUATENA A1 BO3MOXKHOCTH OcymmecTBiacHus AlIB;

— OIOKUPOBKY JBUXKEHHMSI KOHTAKTOB BBIKIIOYATENS! U3 OTKIFOUYEHHOTO I10JI0-
JKEHUS TIPU HE TTOTHOCTHIO 3aBEACHHBIX BKITIOYAOIIHX IPY)KHHAX.

7.9.4.5B KOHCTPYKIHMH T'MAPABIMYECKMX NPUBOAOB IOJDKHBI OBITH MpeEny-
CMOTPEHEI CIEAYIONINE YCTPOHCTBA:

— pesepsyap ¢ paboueil KUIKOCTEIO;

— MaHOMET), IOKA3BIBAIOLINH NaBICHUE B THAPOCUCTEME IPHBOJA C THEBMa-
TUYECKMM HAKOIUTENEM SHEPIHN;

—  HHAUKATOp, MOKA3BIBAIOIIUM COCTOSHUE NPY>KUH IIPUBOAA C MPY>KUHHBIM
HAKOIMTENEM 3HEPIUM,

— YCTPOWCTBa aBTOMATHUYECKOIO MOAASPKaHus pabodero AaBieHus B THIPO-
cucreMe M OIOKMPOBKM KOMAH]I HA BKITIOYEHHNE M OTKIIFOUEHHUE BEIKITIOUATENS C CHUT-
HalTM3auuel 0 CHIDKEHUH THAPABIMYECKOTO IABICHUS HIDKE JOIyCTUMOTO;

— cyeTuuk cpadarblBaHuil HACOCa, MOAACPKUBAIOIIETO JABICHUE B THAPOCH-
CTEME;

— MEXaHWYECKMH yKa3arenb MOM0XKEHUS HCIIOMHUTENFHOI0 OpTraHa NPUBOIA.

7.9.4.6 B KOHCTPYKIIMH MHEBMATHYECKAX IPUBOAOB MAOJDKHBEI OBITH MPENY-
CMOTPEHBI CTIEAYIOLIIE YCTPOACTBA:

— pe3epByap CXKaToro BO3Ayxa ¢ 00beMOM, 00CCIECUNBAOIIMM BhINOTHEHHUE
BBIKJTIOUATENIEM HOPMHPOBAaHHBIX IUKIIOB OTepaLyii;

— MAaHOMETP, NOKA3bIBAOIIMI JABJICHUE CXKATOTO BO3LyXa B pe3epByape;

— YCTPOHCTBO, OJAIOIIEEe CUTHA O CHIDKCHWH JABIICHHUS M KOMaHy Ha 0710-
KUPOBKY PabOThI BBIKIIOYATENS (C MPEABAPUTEIBHBIM TPHHYJUTEIBHBIM OTKITIOUE-
HHEM WH 0€3 HETO) MPH MAJACHNA JABJICHUS B IPUBOAE HUXKE OMYCTUMOTO;

—  3anopHBIA BEHTWUIIb, YCTAHABIMBACMBIH Ha BO3AyXOMPOBOJE, MUTAIOLIEM
pesepByap IPUBOJA,

— (UABTP JUI OYMCTKU MOCTYMAOLIETO B PE3EPBYAp BO3AYXA,
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— YCTpOWCTBA A7sl CJIMBA BOJBI U BBIYCKA CXKATOT0 BO3AyXa U3 pe3epByapa
MIPUBO/IA.

7.9.5 TpeOoBaHUs K Pa3beIMHUTEISIM.

7.9.5.1 Pa3peavHUTENN JOJDKHBI AOMYCKATh YCTAHOBKY HA TOPHU3OHTAIBLHON W
(Mnm), BEepTUKATHHOM U (MM ) HAKIIOHHOM TIOCKOCTSAX, & B TIOABECHOM HCIIOJTHEHHH —
Ha Hopraje.

KoOHKpeTHBIH BI] yCTaHOBKY JOJDKEH OBITh YKA3aH B PYKOBOJCTBE IO MOHT&XKY
KOHKDPETHOTO THUIA PA3bEINHUTENA.

7.9.5.2 llna pa3beAMHUATENECH C pa3AeieHHBIME OTIOPaMU U3TOTOBUTENIEM JOJIK-
Ha OBITh YCTAHOBJICHA HOMHHAJIbHAS 30Ha KOHTAKTUPOBAHUSL.

PexoMeHIyeMble 3HAUECHNS HOMUHAIBHBIX 30H KOHTAKTUPOBAHUS MPUBEACHBI B
tabmuue 17.

HoMuHanbHele 3HAUCHHS 30HBI KOHTAKTHPOBAHUA IOJDKHBI ObITH YKa3aHbl B
SKCIUTYaTalMOHHOM JOKYMEHTAIIMN HA KOHKPETHBIE TUIBl PA3beIMHUTENEH.

Tabnuna 17— PekoMeHayeMble 30HBI KOHTAKTHPOBAHHS JJIS HEMO/BMKHBIX KOH-
TAKTOB pasbeUHUTENECH. B MwuMerpax

Twun OIKMHOBKH
I'ubkas Kecrkas
Ukiors, KB OTKJIOHEHHE KOHTAKTa MO OCAM
LIS MaJIbIX | IJIst JUTMHHBIX
x* yHE* MIPOJIETOB MpONETOB x* yEE zZ¥¥*
Z***

110 100 350 200 300 100 100 100
150 200 400 200 300
220 200 500 250 450 150 150 150
330 200 500 300 450
500 200 600 400 500 175 175 175
750 — — — — 200 200 200

* TIpoAoIIbHOE OTKIIOHEHHE OTHOCHTENBHO MOAISPKUBAOIIIX IIPOBOXOB (BIMSIHUE TEMITE-
patyper).

** ['Opu30OHTANIbHOE OTKJIOHEHNE B HAIMPABJIEHUH, TIEPIIEHANKYISIPHOM K MO KUBAOIUM
MpOBOAaM (BJIMSTHUE BETPA).

*** BepTHKaJIbHOE OTKIIOHEHHE IPH rHOKOIT OIIMHOBKE (BIHAHHE TeMIIEPaTyphl 1 obesne-
HEHHs) U )KECTKOH OIIMHOBKE (BIUsIHUE OOJISICHEHNS).

7.9.5.3 TloABWXHBIE YaCTH PA3bEANHHUTENS JODKHBI OBITH COMOKMPOBAHBI MeE-
XaHWYECKH TaK, YTOOBI MPU BKIIOYEHHOM TOJIOXKEHWUM TJIABHOHM 1enu ObLJI0 HEBO3-
MOJKHO BKITHOUEHHE 3a3€MJIAIOIIECH [ENH, a MPH BKJIIOYEHHOM IIOJIOKEHUH 3a3€MITA-
IOLLEH e He [0y CKalIOCh BKIIFOUEHHUE [NIABHOW LIEIIH.

Kpome mexaHmdeckoif OJOKMPOBKH, MODKHA OBITH IPETyCMOTPEHA BO3MOJXK-
HOCTh TIPUMEHEHMS 3JIEKTPOMArHUTHOW WIIM BIEKTPOMEXAHUIECKOW OJOKHUPOBKH.
Bujip1 6JIOKHPOBKH JOJDKHEI OBITH COTTIACOBAHBI ¢ 3aKA39MKOM M YKa3aHbI B TEXHUYE-
CKHX YCIIOBHSIX HA U3JCTHE.

Pa3beIMANTENN U TIPHUBO/BI K HUM JIOJDKHBI OBITh CHAOXKEHBI SIEMEHTaMU U1
YCTAHOBKH 3alIMPAIOIIUX YCTPOMCTB (HAIPUMEP, HABECHBIX 3aMKOB).



7.9.5.4 OcHoBaHus (IOAMINIHUKY) IOABUXKHBIX (IIOBOPOTHBIX) U30JATOPOB,
ITapHUPHBIC COCAUHCHUS C TIOALIUIMHNKAMHN Ka4CHUA (CKOJ’[B)KCHI/IS[) C 3aJ0KCHHON
B HUX CMAasKo#, Y3JIEl ¢ BPAIMAIOIINMHACS TEKTPHICCKIMH KOHTAKTaMH ¥ BEIBOJA-
MU pa3beIUHUTENEH KaTeropun pasMerienus 1 u 2 (tTabmmna 1) qo/mkHBl OBITH 3a-
HIUINCHBI OT IIONIaAaHWA B HUX IIbLINA.

7.9.5.5 Pa3beIMHUTENHN JOMKHBEL 00€CHEUNBATh MCKIIOYEHWE MX BBIXOAA W3
BKJIFOUEHHOTO WM OTKJIFOYEHHOIO HOJIOXKEHUH O NeHCTBUEM:

— CHUJIBL TSDKECTH,

— JIaBJICHUS BETPA,

— BuOpami;,

— yAapOB YMEPEHHON CHIILL,

— DJIEKTPOAMHAMUYECKUX YCHIU TOKa KOPOTKOTO 3aMbIKAHMS,

— yTeUeK BO3yXa B CHCTEME MHEBMATHUECKUX MPHBOJOB.

PazpenuHUTENN ¢ MPUBOAAMHU JOIDKHBI 00€cleyuBaTh (PUKCALMIO KaK B OT-
KJIIIOUCHHOM, TaK 1 BKIIFOUCHHOM I10JIOXKCHHAX.

Pa3zbeAMHUTENN TOAKHBI HIMETh KOHCTPYKTUBHBIE 3JIEMEHTHI ISl BPEMEHHOTO
MEXAHUYECKOI0 3alipaHusl KaKk B OTK/IIOYCHHOM, TaK U BKIIIOYEHHOM MOJIOXKEHUH C
IETBI0 MCKITFOUSHHS OMMOOYHOIO HMITH CaMOTIPOM3BOJIBHOTO BKITFOUCHHS W obecre-
geHus 0e30macHo paboTHI AIEKTPOOOOPYHOBAHHUS BO BCEX PEIKMMAX.

7.9.6 TpeOoBaHMS K IPUBOJAM pa3beIMHUTENCH

7.9.6.1 Ilpusoxsl, TpeOyroliue MOACOEIUHEHUS! BHEHIHWX IMEMeil, JOJDKHBI
HUMETB YCTPOICTBA IS MOACOEAUHEH A Kabeneii (IPOBOJHUKOB).

Oteepetust it KabeNBHEIX BBOJOB JOJDKHBI OBITH CKOHCTPYHPOBAHBI Tak,
4T00Bl IPH YCTAHOBKE Kalened oOecrneunBanach YCTAQHOBIECHHAs B HOPMAaTUBHO-
TEXHUYECKOI JOKYMCHTaUWU CTCIICHDb 3aIUThL 000104YKH npuBoda.

KonnuecTBo 1 pa3Mepsl OTBEPCTUH JOKHBI OBITH YKa3aHbl B PYKOBOJICTBE TIO
OKCIUTyaranu Ha KOHKpCTHLIﬁ BUI IPUBOJIA.

7.9.6.2 llkadpl MPUBOAOB U MEPEKIIOYAIOILMX YCTPONCTB IIEKTPHUECKHX U
SJIEKTPOMArHUTHBIX OJIOKHPOBOK AOJKHBEI OBITh CHAOXKEHBI YCTPONCTBAME IIOIOTPE-
Ba UL UCKIIOYECHHs OOPA30BaHUs KOHJCHCAIMOHHOM BIard M AONOJHHUTEIBHBIM
YCTPOHCTBOM IOJAOIPEBA, BKIIOYAEMbIM IIPH HU3KHX TEMIIEpATypax.

Cnoco0 ynpasieHus: IOJOIPEBATEIBLHBIMU YCTPOMCTBAMU A0JDKEH OBITH YKa-
3aH B TCXHUYCCKUX YC/IOBUAX HA KOHKPETHOC U3OCITHUE.

7.9.6.3 Xapaxtep ABHKCHWs W HANpaBICHUE OBIDKCHUS OPTaHOB YIIPABJICHUS
TIPUBOJIOB JIOJDKHBI COOTBETCTBOBATH YKa3aHHEIM B Tabuuie 18.

IIpu OTKJIOHEHHM OT AAHHOTO TPeOOBAHWS HA MPHUBOAAX JOJDKHA OBITH MOME-
meHa HHpopMaMoHHas Tabnuuka 06 3ToM (HampuMep, «BKIIoYeHrne MPOTHB Yaco-
BO# CTPETTKI» ).

7.9.6.4 DnekTpoJBUraTEllbHbIE U 3JIEKTPOMArHUTHBIE MPHUBOIEL (11.5.2.4),
JIOJDKHBI TaKxkKe 00ecreunBaThCs CPeACTBAMH PYYHOTO VIIpaBneHws. [Ipu moacoenu-
HEHWHW YCTPOHMCTBA Ul PYyYHOTO yHpapjieHHs (HAPUMED, 3aBOAHON PYKOSTKOM) K
TAKOMY NPHBOJY JJIEKTPOIHEPTHs 10KHA OBITh OTKITIOYEHA aBTOMATHYECKH.
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Tabnuna 18 —XapakTep U HaNpaBJICHHE JIBIXKCHUS OPIaHOB YIIPABJICHUS IPUBO-
J0B

JIBrDKeHHE OpraHa yIpaBieHHs Hanpasnenne IBHXEHHS OpraHa yIpaBiIeHHIsI
NP BKJIFOYEHHH NpH OTKIIOYEHUH
Bpauarensnoe ITo 1acoBoii cTpenke TIpoTue 4acoBo#i cTpenKu

SN | N

TIpsivonuneii- BeprukanbHoe | CHH3y BBepx 1‘ Ceepxy BHU3 \L
HO€, TOYTH Ipsi-
MOJIHHEHHOE T'opmsonranbHoe | Bpaso  —> Bnepo <—

Or omeparopa (maxamM | K oneparopy (BbrrsiruBanvie Ha3az)

BrIepen) @

7.9.6.5 Ycunue, HeoOX0aAMMOE ISl ONMEPUPOBAHMS pa3beIUHUTENEM, TPHKIIA-
JIBIBAEMOE K PYKOSTKE WM KAYaroLeMyCs phlYary IPUBOJAA BO BpPEMs ONEpaLMu,
TpebyolLel TOBOpOTa MPUBOAA A0 OJHOrO 000POTA, HE AOIDKHO mpeBbimars 250 H.
Ha npoTsbkeHn# yria moBopoTa A0 15° BKITIOYUTENBHO JOMYCKACTCs aMILTUTYTHOE
3HaueHue ycunus, pasHoe 450 H.

7.9.6.6 Ycunue, HeoOX0AUMOE A7 ONEPHPOBAHHUS Pa3bEANHUTEIEM, MPAKIIa-
JIBIBAEMOE K PYKOSATKE NPHUBOAA, BpalaeMoi Goaee 0fHOro o00poTa, AOKHO ObITh
He Oonee 60 H ¢ BO3MOXHBIM yBenuueHueM ycunus 10 120 H Ha npoTskeHun He
6osee 10 % obmero umcna TpedyeMEIX 000POTOB.

7.10 TpeGoBaHus K HAJEKHOCTH

7.10.1 Pecypc KOMMYTanOHHOTO OOOPYIOBaHHMS MO MEXAHMYECKOHN CTOWKO-
CTH JI0 cpeaHero peMoHTa N (YHCII0 WKIIOB «BKITFOYCHVIE — 1Tay3a — OTKIIOUCHHE» B
- t;- O Oe3 TOKA B INIaBHO# 1IeNH) JOIDKEH cocTaBisaTh He MeHee 2000 aysa koMMyTa-
IMOHHOT0 000pPYA0BaHUS HOPMAJIBLHOrO McnoiHeHus U He Menee 10000 UKIOB -
JUTSE KOMMYTALMOHHOrO 000PYI0OBaHMs C MOBBIIICHHOH MEXAHMYECKOH CTOMKOCTHIO.
KOHKpETHOE 3HAYEHHE JOJDKHO YKA3bIBAThCI B TEXHUYCCKHX YCJIOBHSX HAa KOHKPET-
HBIi THI KOMMYTalIUOHHOTO 000pYX0BaHUSL.

7.10.2 Cpoxk ciy>k0bl KOMMYTaLIMOHHOTO 000PYAOBaHHUs! IO CITHCAHUS - HE Me-
Hee 30 ner.

7.11 TpeGoBanusi Kk celicMOCTOHKOCTH

CeiicMOCTONKOCTE KOMMYTAIIMOHHOTO 00OPYIOBAaHMS JOJKHA COOTBETCTBO-
parb 'OCT 17516.

7.12 TpeGoBaHusI K pEMOHTONPHTOAHOCTH
7.12.1 KoMMyTaMoHHbIE anmapaThl A0JDKHBI ObITh PEMOHTONPUTOJHBIMHL.
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7.12.2 Cnoco0bl peMOHTa KOMMYTAIMOHHBIX aNNapaToB JOIDKHbLI ObITH NpH-
BEJICHBI B JOKYMEHTALIUK NPEANPUSTUSL-U3TOTOBUTEIIA.

8 TpeGoBanusi 0€30MACHOCTH H OXPAHBI OKPY:KaromIeil cpeasbl (3KOJIOTHY-
HOCTH)

8.1 O0mue TpedGoBanns

8.1.1 bezonacHOCTh KOHCTPYKIIMM KOMMYTALIMOHHOTO 000pYAOBaHUS JIOJDKHA
cootsercreosarsk I'OCT 12.2.007.3.

8.1.2 Crenenp 3amuThl MKa(oB OIPUBOJOB U IKA(OB YIPABJICHAS OT COTPH-
KOCHOBEHHS C HAXOASIMMHCS TIOA HANpPSHKCHHEM YACTSAMH WM NPUOIIDKEHHS K
HHM, OT COMPHUKOCHOBEHHS C JIBIDKYIUMUCS 9acTAMHU, HAXOIANIAMHECS BHYTPU 000-
JIOYKH, OT MOMAJAHUs BHYTPh TBEPABIX HOCTOPOHHMX TEJ, a TakKe OT MONaJaHWs
BOJIBI IOJDKHA OBITh YKa3aHA B TEXHAYECKAX YCIOBHAX HA KOHKPCTHBINA BUI KOMMY-
TalMOHHOTO 000PYyJOBAHMS.

8.1.3 KommyTanronHoe 00opyoBanue (OTAENBHO CTOSIINE TOJIIOCA U TPUBO-
IIBI) JOJDKHBI MMETh KOHTAKTHYIO IDIOINAAKY JUIA HPHCOCAMHCHHUS 3a3EMIIIIONICTO
IPOBOJHUKA WM 3a3€MIISIOIIMIA 3aKuM B B 6onTa (O0NTOR) TMaMeTPOM He MeHee
12 MM, BBIIIOTHEHHOTO W3 METaJIa, CTOMKOrO0 B OTHOIIEHHWH KOPPO3WH WM MOKPHI-
TOr0 METAIIOM, NPEAOXPAHSIOLIUM €70 OT KOPPo3uH. QKOO KOHTAKTHOMH IUIOIIAJKH
JI0JDKeH OBITh HaHeceH 3Hak 3a3emiieHus no F'OCT 21130.

8.1.4 [Tna pazpeauHHTENCH C (YHKIMOHATBHO 3aBUCHMBIMH MOJIOCAMM J0-
IIYCKAETCA HE MMETh 3a3€MJIAIOIIETO 3aKAMA HA BEAOMOM MOJIOCE HPH YCIOBHH
HAJIEKHOTO AJIEKTPHYECKOT0 COEAUHEHUS MEKIY BEAYIIAM M BEAOMBIMH MOIOCAMH.

8.1.5 B KOMMYTaIllMOHHOM 00OpYIOBaHWH TIO BO3MOXKHOCTH CIIEIYET TpHMeE-
HSTh MaTepUaIbl, OTPAHNYUBAOIIE PACTIPOCTPAHCHUE TJIAMEHH B CJIy4ae €ro MosiB-
JICHUS B PE3YJIbTATe OTKA3a, MEPEKPHITUA, NPo0Os WM APYTUX aBapviHBIX MOBpE-
KICHUH.

8.1.6 Mepbl 0XpaHbl OKPY>KaIOWIEH cpeapl Al KOMMYTalHOHHOTO 000pyAoBa-
HUSL TOJDKHBI OBITH TIPEAYCMOTPEHBI TEXHUUYECKUMHA YCITOBHAMH.

8.2 TpeGoBaHHus K BBIKJIIOYATEIAM

8.2.1 Ha Hapy»HBIX METAUIMYECKUX YACTIX BBIKJIFOUATENs (KpOME apMaTypel
H30JIATOPOB M KOHTAKTHBIX 4acTeil), HAXOMIIMUXCS BO BpeMs pabOThl BBIKITKOYATENS
IO/ BEICOKAM HAIPSHKCHUEM, TOKHBI OBITh NIPEOCTEPETAOMEe HAANIMCH I 3Ha-
KH, HaHECCHHBbIC Ha 000NOYKY, KOPIYC, 3aKPBIBAIOIIEM TPy AcTaincH, Win (mpu
OTCYTCTBHH KO’KyXa) HA OJHON WIIH HECKOJIBKMX IETANSAX U3 IPYIITBI METAILTHYECKH
CBSI3QHHBIX MEXY CO00# neraneii.

8.2.2 I'a300TBOABL, BHIXJIONHBIE H NIPEAOXPAHUTEILHBIE YCTPOMCTBA BHIKIIOYA-
Teneit TOIKHBI OBITh PACIIONOXKEHBI TaK, YTOOBI BHIOPOC rasa OBL HalpaBieH B CTO-
POHY OT MECTa, I/ie MOKET HAXOAUTHCS oOCHykuBaromuii nepcoHan. [Ipu HeoOxo-
JUMOCTH U3rOTOBUTEIIb JOJDKEH YKa3bIBATh IPAHULbI IIPOCTPAHCTBA, BHYTPH KOTOPO-
ro He JOJDKHBI HAXOMUTHCS YaCTH 10/ HAMPDKEHUEM MU 3a3€MJIEHHBIE YacTH.
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8.3 TpeOGoBanus K pa3beAMHUTEIAM

8.3.1 Pa3beIMHUTENH JOIDKHBL OBITH CKOHCTPYHPOBAHBI TAKUM 00pa3oM, 9TO-
OBl OIIACHBIE TOKM YTEYKHW HE CMOTJIM TIPOMTH OT BHIBOZOB OAHOM CTOPOHBI K BBEIBO-
JlaM JPYTOf CTOPOHBI Pa3beANHUTENS.

OT10 TpeOOBaHME BHIIOJHSIETCS B TOM CIIydae, €CH JIF000M TOK YTE€YKHM OTBO-
JUTCS HA 3EMJIIO C TIOMOIBIO HAJEKHOTO COEAUHEHHS € 3EMIIEH UM €CTHM M30JISIUS
3((EKTUBHO 3alUIIEHA OT 3arPsA3HEHHS B SKCILTyaTallVH.

8.3.2 BecriomoraresnbHble KOHTAKThl TPHUBOJOB, MPEAHA3HAYCHHBIE IS CHTHA-
JU3aLUN BKIFOYECHHOTO WM OTKIFOUEHHOTO TOJIOKECHWN Pa3bEeOMHUTENS, TOIKHBI
YAOBIETBOPATH CIENYIOUIUM TPEOOBAHU M

— CHrHaj BKIIOYEHHOTO MOJIOKEHUS JOJDKEH MOSIBUTECS TOJIBKO TOTIA, KOTIa
pa3bpeaUHUTENH OYyAET FOTOB BBLACP)KUBATH MMPOTEKAHUE HOMUHAILHOTO TOKA M TOKa
KOPOTKOI'O 3aMBIKaHHS,

— CHTHaJl OTKJIIOUEHHOTO MOJIOYKEHUS JOJDKEH MOSBUTECS TOCIIE TOTO, KaK IM0-
JBIDKHBIE KOHTAKTBI OOCTUTHYT TOJIOKEHHS, TIPH KOTOPOM HM30JISILHOHHBIN MPOMeE-
JKyTOK MEXKAy KOHTakTamu OyJIEeT COOTBETCTBOBATH TPEOOBAHUSAM, MPEIBSBIISCMbBIM
K U30JIALNUH Pa3be TNHUTEIEH.

9 UcnbiTaHust

KomMyraumonHoe 000pyIOBaHHWE [OJDKHO IIOABEPTaThCs IPEATPUATHEM-
U3TOTOBHUTENEM MPHUEMOCAATOUHBIM U KBATH(HUKAMOHHEIM UCIEITAHMUSM.

9.1 IIpuemMocaaTOYHBIE HCIIBITAHUS

9.1.1 KommyTtanuonHoe 000py10BaHUE TPEABABISLETCS K MPUEMKE MOLITYYHO
1 TIOJBEPraeTCs MPOBEPKE CILIOMIHEIM KOHTPOJIEM.

9.1.2 VcmbiTanus caenyeT MPOBOIUTH IO MPOTPaMMe, BKITIOYAROLIEH CIieTyTo-
IIKe BUIBI UCTIBITAHUH U MPOBEPOK M yYKa3aHHs O NOCJEN0BAaTENBHOCTH UX MPOBE/E-
HUSL:

a) MPOBEPKY HAa COOTBETCTBUE TPEOOBAHUSIM COOPOYHOTO YEPTEXKA,

0) mpoBepKYy XapakTepUCTHK pabOTHI MEXaHW3Ma BHIKJIIOUATENs (TPHUBOAA) H
HCIIBITAHUE HA UCTIPABHOCTB €TO ACHCTBMS;

B) MPOBEPKY repMETHYHOCTH, €CIM YKA3aHO B TPOrPaMMe;

') MICIIBITAHUE W3OJIALMY ITIABHBIX LiENEeH HaNpsDKEHUEM MPOMBILUICHHOH Ya-
CTOTHI,

1) ACTIBITAHHS U30JIALIHM LIETIEH yIpaBiIeHHUs B BCIOMOTAaTe/IbHBIX LIETIEH;

€) U3MEpEHHE FEKTPUUECKOTO CONPOTHBICHUS TJIaBHOM LM WIK €€ y4acT-
KOB,;

9.2 Keaym$pukauuoOHHBIE UCTIBITAHUS

9.2.1 KpanuuKkaunuoHHbIE UCTBITAHHUS CIECAYET MPOBOAUTH MOCIEC OCBOCHUS
TEXHOJIOTHH MPOU3BOACTRA (TP 3aMyCKE B CEPUHOE MPOU3BOACTBO).

9.2.2 KpayinpuKaMOHHBIE HCTBITAHAS KOMMYTAIHOHHOTO 00OpYyIOBaHUS
MPOBOJIAT MO NpOrpaMMe, BKIIFOYAOLLEH clieIyIonre BUIbl HCIIBITAHUK 1 IPOBEPOK:

a) MPOBEPKY HA COOTBETCTBUE TPEOOBAHMAM COOPOTHOTO YEPTEKA,

0) ucnbITaHUS HA MEXAHUYECKYIO pab0TOCNOCOOHOCTB,

B) MCMBITAHUE JNEKTPHUECKON TMPOYHOCTH H3OJIALUM,

) UCIIBITAHUE HA HATPEB,
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J1) UICTIBITAHUE HA CTOWKOCTB IPH CKBO3HBIX TOKAX KOPOTKOTO 3aMBIKAHHUS,

€) WCHBITaHUs HA KOMMYTALMOHHYIO CIIOCOOHOCTB MPU TOKaX KOPOTKOTO 3a-
MBIKaHHsI M B YCITIOBUSIX paccoriacosanus ¢as;

JK) HCIIBITAHKS HA KOMMYTAIMOHHYIO CIIOCOOHOCTD NIPY OTKJTOYEHHH U BKIIIO-
YEHNH EMKOCTHBIX TOKOB HEHArPy>KEHHBIX BO3HYLIHBIX JIMHUI 1 OaTapeii koHJeHCa-
TOPOB;

3) MCTIBITAHHS HA KOMMYTAllMOHHYIO CIOCOOHOCTD NPH OTKJIIOUCHUM M BKITIO-
YECHUH INYHTHPYIOLIETO PEAKTOPA;

M) WCTBITAaHNs HA KOMMYTAIMIO YPABHUTEIBHOTO TOKA, TOKA XOJOCTOI0 X0Ja
TpaHc(opMaTOPOB U 3aPsSIHBIX TOKOB BO3AYLIHBIX U KaOEIBHBIX JIUHHUIA;

K) MCTIBITAHUS HA PAJONIOMEXH,

J1) CIIBITAHUS HA AEKTPOMArHATHYIO COBMECTUMOCTD,

M) WCHBITaHUS HAa CTOMKOCTH K BO3JCHCTBHIO KJIMMATHYECKUX (aKTOpOB
BHEIIHEHN CpebL,

H) poBepKy k03 duumenHTa 3anaca MEXaHHIECKO# MPOYHOCTH H3OJATOPOB.

Ilpumevyanue

HcnbiTaHus, yka3aHHbIE B YHKTAX €), K), 3) NPOBOISATCS TOJBKO IJIs BBIKIFOYATENeH, uc-
MBITAHNS, YKa3aHHbIE B MyHKTAX M), H) - TOJNbKO IS pa3beqHHUTENEl

9.3 Metonpl ucnbITaHuii BEIKIOYaTeneil 1omkHbl coorBeTcTeoBarb ['OCT P
52565.

9.4 Metoapl UCTIBITAHUH pa3beANHUTENEH NOKHEI cooTBeTcTBOBaTh ['OCT P
52726.

9.5 Mertompl WMCHBITAHMKH KOMOMHHPOBAaHHBIX AalMapaTroB NOJDKHBI COOTBET-
creoBath [OCT P 52565 uactu Tpebomanmii k Boikmodarensm u [OCT P 52726 B
4acTu TpeOOBaHUil K Pa3beAMHUTEISIM.

10 Ouenka cOOTBETCTBUS

10.1 KoMMyTaroHHOe 000pYIOBaHUE MOMATIEKUT OLCHKE COOTBETCTBHS CO-
TJIACHO TPeOOBAaHUAM TEXHHUECKOTO periiamenTa «O 6e30macHOCTH BEICOKOBOJIBTHO-
ro o0opyAoBaHMs» U HACTOAIIETO cTaHAapTa B (hopMe 00A3aTENBHOTO MOATBEPKIE-
HUS COOTBETCTBHS ¥ TOCYTAPCTBEHHOTO KOHTPOIS (HAA30Pa).

10.2 OueHKa COOTBETCTBUS OTCYECTBEHHOTO W HUMIOPTUPYEMOTO BBICOKO-
BOJIETHOTO 000y IOBaHUS JOJKHA MTPOBOJUTHCS TI0 OJHUM U TEM K€ TPABHIIAM.

10.3 B cootBercTBUM ¢ [2, 3] AN KOMMYTallMOHHOTO 000pynoBaHus 00s3a-
TETBHOE HOJTBEPIKICHUE COOTBETCTBHSI OCYIIECTBISETCS B (opMe 00sS3aTeIBHOM
ceprudukanun mo O0€30macHOCTH W/MiK B (HopMe JCKIApUPOBAHUA 1O OCTANTBHBIM
rapamMeTpam.

11 MapkupoBka, ynakoBKa, TPAHCTIOPTHPOBAHNE U XPaHEHHE

11.1 MapkupoBka

11.1.1 KoMMyTanoHHbIi anmnapar B LEIOM H €ro OTJAENBEHBIE COCTABHBIE Ya-
CTH OO/DKHBI MIMETh MapKUpPOBKY B cooTBeTcTBuM ¢ Tpebopanusmu ['OCT 52565 u
I'OCT 52736 B 3aBUCHMOCTH OT €r0 BHJA W THIA, HA KOTOPOM HA PYCCKOM SI3BIKE
JOJDKHBI ObITh YKa3aHBI:
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— HaMMCHOBAHMUC,

— CTpaHa-M3TOTOBUTEIND;

— THI U3ACINSA, KITUMMAaTUYCCKUC YCITIOBUS

— 3aBOJCKOM HOMED U3ICIIN,

— OCHOBHbIE TEXHUYECKHE NMAPAMETPhl U XapaKTEPUCTUKH KOMMYTAlMOHHOIO
anmapara:

a) HOMHUHAITBHOE HAMPSLKEHUE,

0) HOMUHAJBHBIN TOK;

B) HOMUHAJIbHBIH TOK OTKIIOUYEHUS,

I') BpeMsl KOPOTKOTO 3aMbIKAHHSI;

1) HOMUHAJIBHOE JABJIEHUE CXKATOrO BO3/AyXa Ul BO3AYIIHBIX BBIKIFOUATENCH
Y BBIKITIOUATENEH ¢ MHEBMATUYECKUMU MPUBOJIAMH,

€) maBjeHue 3amosHeHus rasa mpu 20°C - Wi Ta30BBIX BEIKITIOYATENEH;

K) THI 1 HOMUHAJIBHBIA KO3((QUIMEHT TpaHc(opMalui BCTPOESHHBIX TpaHC-
(hopmaTopoB TOKA (TIPY HAJTMYWH OTBETBJICHUH YKa3bIBAIOT HAMOOMBIIIH KO3(hUmm-
€HT TpaHCPOpMaLHN ).

1) TOK TEPMHUYECKOH CTOHKOCTH;

K) HOMHUHAJIbHOC HAMPsKCHUC MNUTaHUs BCIHOMOIaTCJIbHBIX ueneﬁ 151 ueneﬁ
yIIpaBJICHUSL.

MapkupoBKa [TPUBOJOB KOMMYTALIMOHHBIX allapaToB J0JKHA COAEPXKATh:

a) poj TOKa M HOMUHAJTFHOE HAMIPSDKEHUE (IJ1S1 3JICKTPOIIPUBOIA);

0) AONMYCTUMBINA JMana3oH W3MCHEHWS JABJICHUS BO3AyXa (JjIs MHEBMaTHuC-
CKOTO TIPHUBO/IA),

B) JONYCTUMBIN AMana3oH U3MECHCHHS JaBICHUS pabodel »KUAKOCTH (JUTsl TH -
pompuBOIA).

11.1.2 Kommuektyromiue npuOOPhl, anmapaTsl, a TAKKE PSAbl 3BKMMOB, CO-
€AMHUTENbHAS TPOBOAKA U DJIEMEHTBI TSI 3a3€MJICHHSI JOJDKHBI OBITH MAPKHUPOBAHBL.

11.1.3 Ilpu TpaHCIOPTHPOBKE KOMMYTAIIMOHHOTO 00OPYAOBaHMS B pa3oOpaH-
HOM BHUJE, YacTH (eTanu) JOJHKHBI MMETh MAPKUPOBKY, OOJIEryalomyto ero nocie-
OYIOLLYI0 cOOpKY Ha MecTe MOHTaXa. Buubsl M crnocoObl HAHECEHWsT MapKUPOBKU
JIOJDKHBI OBITh YKa3aHbl B TEXHUUYECKUX YCITOBUSX.

11.1.4 YerxocTh Hammucel, cmocod HaHECEHUs MAPKUPOBKH HA TaOIWYKH, a
TaKoKe Crnoco0 MAapKUPOBaHMS BLIBOJIOB 0OOMOTOK, JOJKHBI OBITH 0OECIEUeHbl B Te-
YeHHEe BCEr0 BPEMEHHU 3KCILTyaTallii KOMMYTAMOHHOTO 000y A0BaHUs.

11.1.5 MapkupoBKa TpaHCITOPTHO Tapsl JOJKHA cOOTBETCTBOBATh [ OCT
14192.

11.2 YnakoBka

YnakoBka KOMMYTAITHOHHOTO 00OPY/I0BaHUS M €r0 YacTel JOKHA oOecneyn-
BaTh 3aIMUTY OT MEXAHWICCKUX MMOBPEKICHUHN U OT BO3ACHCTBHS (PAKTOPOB OKpYyKa-
IOLIeH Cpebl B POIIECCE TPAHCIIOPTHPOBAHUS U XPAHEHHUS.
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11.3 TpancnopTHpoBaHUEe H XpaHeHHEe KOMMYTAIHOHHOT0 060py/10BaHHS

11.3.1 TpancnopTHpOBaHNE KOMMYTAIIMOHHOTO 000PYJOBAHUS MOXET IPOBO-
JTBCS TPAHCIIOPTOM JIFOOOr0 BHJIA.

11.3.2 YcnoBus TpaHCHOPTUPOBaHMS U XPAHEHHUS B YacTH BO3AEHCTBHS KIU-
MaTHIeckuX (hakTOpPOB BHEMTHEH cpemsl AoMmKkHEI cootBetcTBoBaTh ['OCT 15150 n
I'OCT 23216 n no/pkHBI OBITH YKa3aHbl B TEXHUYECKUX YCIIOBHAX HA KOHKDETHEIC
THUIIEl KOMMYTALMOHHOTO 000PYA0BAHUSL.

11.3.3 KoHcepBauust H31enuil JoJbKHa poBoauTkes corntacio I'OCT 23216.

11.3.4 B xak/J10€ rpy30BOE MECTO JOJKEH OBITH BIOKEH YIMAKOBOYHBIH JIUCT,
coJepKalLMM MEPEYEHb YIIAKOBAHHBIX YaCTEH.

11.3.5 KomMyTaoHHoe 000pYAOBaHUE TPAHCIIOPTUPYETCS YIIAKOBAHHBLIM B
SIMUKY. SIOTUKY ¢ y37IaMi KOMMYTAlMOHHOTO 000Py JOBAHHS 3aIIPEINACTCS OCTABIIATh
B BoAe. B mporecce mepeBo3ky SIMKA HE JOJDKHBI OBITH IMOBPEXICHBI. Kaskmbrit
SIIUK TODKEH OBITh YKPEIIEH TakuM 00pa3oM, YTOObI OH HE MOT IEPEMEINATLCS HI
B OJJHOM HAIIPaBJICHUU.

11.3.6 T'a30BBIE BEHIKITFOYATEIH TPAHCIOPTHPYIOT MPH TPAHCIOPTHOM (TOHHU-
JKEHHOM) M30BLITOUHOM JaBieHud rasa (mo 0,05 MIla). JlomyckaeTcss ra3oBbIE BbI-
KITFo4aTesy, papHopoBEIe UITH MOAUMEPHBIE M30IATOPEI KOTOPBIX HE HAXOLATCS MOJ,
JlaBJIeHWEM, TPAHCTIOPTUPOBATH IIPU JABIICHUM 3aMOJHEHNUS rasa.

11.3.7 XpaHuTh KOMMYTALlMOHHOE 00OPYIOBaHHE CIIEAYET B TPAHCIIOPTHOM
VIIAKOBKE B TMOMEIIEHUAX WJIM MO HAaBECOM. [l XpaHEHWs! TPAHCIOPTHBIE SILUUMKH
JO/DKHBI YCTAHABIIMBATECA HA IUIOCKMX MOBEPXHOCTSX BHINIC YPOBHA 3E€MIM, YTOOBI
130€XKaTh MOJOMOK U IONagaHus ux B Boay. ClelyeT yaanuTh INIaCTUKOBYIO IUIEHKY
JUTS TPeTOXpaHEHNs 0T KOPPO3MH U3-3a KOHACHCALMHN BIIary.

11.3.8 TIpuBOa 1O MPUOBITUM PEKOMEHJIYETCS paclakoBaTh W XPaHWUTh B IO-
MEIIEHNUHN WITH TTOJL HABECOM.

11.3.9 Ilpn xpaHeHAH IO HABECOM JUIA 3AIATHI IPHBOAA OT KOPPO3HHU W 10-
BPEX/ICHHI BCIICJACTBHE HAMEP3aHU JIbAA LMK JOJDKEH ObITh OTKPBIT, YT0OBL 00ec-
TIeYnTH 0OMEH BO3AYyXa, a MOJOrPEeBaTENH JOJLKHBI ObITh BKJIFOUEHBI, YTOOBI HE OBLIIO
KOHICHCAIUH.

12 KoMILIEKTHOCTDH IOCTABKH

12.1 KoMMyTaluoHHOE 060py10BAHAE JOIDKHO OBITH YKOMIUIEKTOBAHO:

— JKCIUTyaTallOHHOM JOKyMEHTalueld Ha PYCCKOM S3bIKE B COOTBETCTBHH
T'OCT 2.601: macniopt, ¢popMysip, PyKOBOJACTBO MO KCIUTyaTa[MK, HHCTPYKITAS TI0
MOHT2)KY ¥ BEBOAY B OKCILTyaTalHIO;

— xomruiektoM 3MI1 1 BEAOMOCTBIO K HEMY (TTPU HATHYUH ),

— JOMOJHUTENHHBIM 000pYA0BaHUEM (110 COTJIACOBAHUIO € 3aKA3TUKOM):

12.2 Conepxxanue U opopMIICHHE TEXHUYECKUX YCJIOBUI Ha MOCTABKY KOM-
MYTaImOHHOTO 000pYy10BaHUs AOJDKHBL cooTBeTcTBOBaTH ['OCT 2.114.

12.3 JlomojaUTENbHBIE 003aTENBCTBA, HE YKa3aHHBIE B TEXHUUYESCKHAX YCIIO-
BHUSX, JOJDKHBI YCTaHABIUBATECSA B JIOTOBOPE (KOHTPaKTe) HA MOCTaBKy 000pYyAOBa-
HHUSL
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13 I'apaHTHH U3rOTOBHTEJISI

13.1 HI3roToBUTEND OIDKEH FAPAHTHPOBATH COOTBETCTBUE U3ACIHil TpeOOBa-
HHAM HaCTOSLIETO CTaHAApTa NPH COOMIOACHUH YCIIOBHIl TPAHCTIOPTHPOBAHUS, Xpa-
HEHHSA, MOHTKA M SKCIUIyaTalluH, YCTAHOBICHHEIX HACTOSIIUAM CTaHIAPTOM M TEX-
HUYECKAMH YCIIOBUSIMU HA KOHKPETHBIE TUIIBI U3IETHHA.

13.2 TapanTHiHBI CPOK 3KCIUIyaTallMl Pa3beIMHHUTENCH - TATH JeT CO JHA
BBOJIA B OKCILTyaTalIo, HO He Oolee ISTH ¢ IOJIOBHHOM JIET ¢ TaTHl OTTPY3KH U3T0-
TOBUTEIIEM.

13.3 I'apaHTHIHEIA CPOK SKCIUTyaTallid BBIKJIIOUATENeH - aBa roga. I'apaH-
THIHBIA CPOK SKCILTyaTalluy MCUUCISIOT CO JAHs BBOJA BBIKIIOYATeNs (MpUBOA) B
SKCIUTyaTalio, HO He nozauee 30 Mec co JHS MOCTYIIICHWS TPOAYKIMK Ha TIpen-
TIpUATHE.

14 IIpueMka KOMMYTAIHOHHOIO 0GOPYI0BAHHS

14.1 TTo mpuOBITHN KOMMYTAIIMOHHOTO OOOPY/IOBAHUS HEOOXOMMMO TPOBE-
PUTH €r0 COOTBETCTBUE TOBAPOCONPOBOAMTENBHOM AOKYMEHTALMM MO KOMMYECTBY
MecT, 6e3 BCKPBITUS YIIAKOBKH. B cliydac HECOOTBETCTBHS, a TAKXKE B Cydac Hapy-
IIEHUS [EJTOCTHOCTH YIIAKOBKK MIPU TPAHCIIOPTUPOBAHMU TPEOYETCsl COCTaBUTh AKT
0 HeJocTade WM HapYIICHWH YIAKOBKU 3a MOAMKCHIO JIUL, HPOU3BOAALLMX NPHEM-
Ky, ¥ TIPECTABUTEIIS TPAHCIIOPTHOW OpPraHn3alviu.

14.2 TIpu OTCYTCTBUM HAPYLUCHUI M MOBPENACHUI TPAHCIIOPTHOM YNAKOBKH
KOMMYTAIIMOHHOTO anmnapara HeoOX0auMo €€ BCKPBITh U yOSAUThCS

- B HQJIMYUM [1aCIIOPTa U PYKOBOJCTBA 10 SKCIUTyaTalliHy;

- B COOTBETCTBHH HOMEpA, THUNA U APaMETPOB MPUOBIBIIETO KOMMYTAHOH-
HOTO afnmapara ero NaclopTHOH TOKyMEHTALWH,

- B COOTBETCTBUU KOMIUICKTALMM YIAKOBKYU MACIIOPTY;

- B HIMYUHU IPOTOKOJIOB MPHEMOCIATOYHBIX HCIIBITAHHIA,

- B OTCYTCTBHHM MEXaHWYECKMX TTOBPEKICHIN.

14.3 TIpueMka OCyLIECTBIISETCS MPUEMOYHOM KOMHCCUEH, co3aaBaeMoii co0-
CTBEHHMKOM 00BEKTA.

14.4 Tlpum oOHapy>KeHUM KaKMX-T100 HAPYIIIEHUH M HECOOTBETCTBUH
JIOJDKHA COCTABNATBCS Ae(eKTHAS BEAOMOCTD ANs MPEANPUITHA-U3TOTOBUTENS C Iie-
peUHEM OOHAPYKEHHBIX OTKJIOHCHWH, a TIPHEMKAa KOMMYTAIIMOHHOTO 060pYIOBaHWS
JIOJDKHA ObITh IPHOCTAHOBJIEHA.

14.5 Tlpu OTCYTCTBMM HapylIECHWH WM HECOOTBETCTBHIA JOKYMEHTALUU CO-
CTaBIIAETCS JBYCTOPOHHMI aKT CIAUM-IPUEMKIA KOMMYTAIIMOHHOTO 000PYAOBAHUS.

14.6 AKT pHEMKH KOMMYTAIMOHHOTO 000PYA0BaHUS AOKEH OBITH PACCMOT-
PEH U YTBEpXKIEH OpraHu3alieil, Ha3HAUMBIIECH MPUEMOYHYI0O KOMHUCCHIO, HE TO31-
Hee 4eM B MECSUHBIM CPOK [IOCIIE IPECTABICHUS aKTa.

15 IpenMoOHTAKHAS MOATOTOBKA H MOHTAX KOMMYTALIHOHHOT'O 060pya0-
BaHHSA

15.1 Tlepen HagaTOM MOHT&Xa HEOOXOAMMO MPOBEPUTH HAJMYUE BCETO HEOO-
XOIMMOTO MHCTPYMEHTA, IPICTIOCOONeHNH, 000y 10BaHHKS, MaTEPHAIOB M JOKYMEH-
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tarmu. [lepedens HeoOX0mMMOTo 000pyI0BaHNS M JOKYMEHTAIAN PHUBOIUTCS B Py-
KOBOJCTBE M0 IKCILTyaTauy.

15.2 MoHTaX KOMMYTAIIHOHHOTO 000pYyJOBaHHUS JIOJDKEH MPOBOANTBECSA B CO-
OTBETCTBUM C YKA3aHUSIMH MHCTPYKIUH II0 MOHTAKY M PYKOBOJICTBY IO SKCILTyara-
LMK KOMMYTALUMOHHOTO 060pYA0BaHUS.

15.3 HdedexThl 1 HEMOAETKH, NOMYIIEHHBIE B XOJIE MOHTaXKa, HOJDKHBI OBITH
YCTPAHEHBl MOHTQKHBIMU OPraHM3ALMAMU H MPEAUPHATASIMHU-H3TOTOBUTENSMH 10
BBO/JIA B AKCIITyaTalHIoO.

15.4 Tlocne OKOHYAHMS MOHT&Xa KOMMYTALIMOHHOI'O armapara COCTaBJIIETCs
aKT MPUEMKU 00OPYHOBaHMS B HKCIUTYATAIMIO MOCIE MOHTKA. PekOMEHIAIMH 10
(opMe axTa MPUBEAEHE! B MIPUIIOKEHUH A.

16 Beoa B 3KcnIyaTanuio KOMMYTAIHOHHOTO 000pyAOBaHHS

16.1 Tlepen BBOZOM KOMMYTAUMOHHOTO OOOPYAOBAaHHMS B SKCIUTyaTaIMiO
HE0OX0UMO IIPOBECTU HCIIBITAHWUS U W3MEPEHUS B COOTBETCTBHU € PYKOBOJACTBOM
10 JKCIITyaTaluy.

16.2 Ilpn BBOZE B DKCILUTyaTalM0 HOBOTO KOMMYTAllMOHHOTO 00OPyA0OBaHMUs, B
Ka4eCTBe MCXOJMHBIX 3HAYCHUI KOHTPOJIMPYEMBIX MApaMeTPOB MPHHUMAIOT 3HAYeE-
HUS, yKa3aHHbIE B IACTIOPTE HA W3EJIME, PYKOBOACTBE MO SKCIUTyaTallul UK IPOTO-
KOJIE 3aBOJICKUX MCIIBITAHMIA.

16.3 TlpueMo4Has KOMHUCCHUS TOCJIE PACCMOTPEHUS] TEXHUYECKOI NOKyMEHTa-
MU U PE3YJIbTATOB HMCIBITAHUI, COCTABJIICHHs aKTa COaYH-NPHEMKH, HOJDKHA JaTh
[IICbMEHHOE Pa3pelleHie Ha BKIIOYEHUE KOMMYTAMOHHOTO 000pyI0BaHUS MO/ HO-
MUHAJIBHOE HANPSLKCHHE.

16.4 BximroueHne KOMMYTAIMOHHOTO 000PY/I0BaHHS MO/] HANPSKEHUE JTOJDKHO
MIPOU3BOAUTHCS IKCIULYaTALMOHHBIM IEPCOHAIOM NOCJIE HONYYEHUs Pa3peLIeHUs
IPUEMOYHON KOMHUCCHM U MACBMEHHOTO YBEJOMIICHUS! OT MOHTAXHOH (CTPOMTEND-
HO-MOHT2)XKHOM) OpraHuM3aluy O TOM, 4TO 00OpYAOBaHUE HMOATOTOBIECHO K BKIIFOUC-
HUIO [I0]] HANIPSDKEHUE.

16.5 Tlpu Ge30Tka3zHO# paboOTe KOMMYTAMOHHOTO OOOPYIOBaHHUS TIOJT HOMU-
HQJIBHBIM HANPDKCHUEM B T€UCHUE 24 4 MPUEMOYHAs KOMUCCHS O(OpMIISET aKT 1e-
peaadu o0opyAOBaHUS B SKCILTYaTALHIO, MOCIIE YETO OHO MEPEXOAUT B BEICHHE CO0-
CTBEHHUKA SHEProoOBEKTA.

16.6 C moMeHTa MOAMUCAHAS YKA3aHHOTO aKTa KOMMYTALMOHHOE 000pya0Ba-
HHE CYUTAETCS IPUHATHIM COOCTBEHHUKOM, M OH HECET OTBETCTBEHHOCTD 3a HETO.

16.7 BBoa B 3KCIUTyaTaluuio A0DKEH OBITH 0(POPMIICH 3asBKOM M TPOTrpamMMoii,
[IOJJABaEMbIMK B OPraH ONE€PaTUBHO-AUCIIETUYEPCKOTO YIIPABICHUS.
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IIpunoxenue A
(pexomMeHnayemoe)

AKT IIPHEMKH B IKCILTyaTaluo 060pynonaﬂuﬂ MmocCJie MOHTaKa

AKT

NpUeMKH 000pyA0BAHHS NOACTAHLHHI
MoCJie MOHTAXKA OT « _ » 20 1.

KOMI/ICCI/ISI7 HasHaYCHHAsA MPUKA30M I10
OT « » B COCTaBE!

Ilpencenarenb KOMUCCHH

YjieHbl KOMUCCHUU

NpoM3BeNia MPUEMKY B 3KCIUTYyaTALMIO0 TIOCIe MOHTaka 000pyAOBaHHUS

ITpu mpuemke yCTaHOBIIEHO:

1. MOoOHTaX BBIOJHSIETCS B IEPUO] C 20_r
o 20 T
U BBINOJIHEH 32 KaJIEHOAPHBIX CYTOK
IIPOTUB KaJIeHAAPHBIX CYTOK MO IUIaHY.

OTBeTCTBEHHBIH PYKOBOIUTENDb paboT
OTBeTCTBEHHBIH IPOU3BOAUTENH pabOT

2. MoHrax npou3BeeH Ha OCHOBAHUH

3. HpI/I MOHTA’K€ BBIITOJIHCHBI CJIEAYIOIMNE OCHOBHBIC PETTIAMEHTHPOBAHHBIC pa60TbII

4. TlepeueHp HENOAENIOK, HE MPEIITCTBYIOIMX HOPMAJIBHOM IKCILTyaTallui O0bEKTa:
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5. CMeTHast CTOMMOCTh MOHTA)Ka TI0 YTBEPKAEHHOI CMETHOI
JOKyMEHTaluu pyOueii.
®daxTHU4eckas CTONMOCTb pyOueii.

6. Kommccus MIPOBEPUIIA HATMYIHE U COACPKAHNE CICAYIOIINUX JOKYMEHTOB 10 MOHTAXY .

Pemenne koMucCHH:
IIpenbsBieHHOE K caade 0OOpyaOBaHHE

MPUHHMAETCA B OKCIUIyaTalMIO € » 20 1
C OLIEHKOI BBLIMOJNIHEHHBIX paboT
IIpunoxeHue K akTy

Hpencen aTCJIb KOMUCCHHU !

(noanwucek) (®,11,0)

YjieHbl KOMHCCUU:

VYTBepxnato

(l'[OI[l'lI/ICb JiMga, Ha3HAYHUBIICTO KOMI/ICCI/IIO)



(1]

(2]

[3]

Bbutanorpapns

Ipasuiia yeTpoiicTBa M 6€30TaCHOM SKCIUTYaTallii COCYI0B, pabOTAOIIHX
IIOJ AABICHUEM (YTBEPKAECHBI IOCTaHOBNIEHUEM ['ocropTexHaasopa Poccuu
or 11.06.2003 N 91)

HomeHk1aTypa IpoayKIMK, B OTHOIIEHHH KOTOPO#i 3aKOHOAATE/IbHBIMH aK-
Tamu Poccuitckoit Denepaniu npeycMOTpeHa 00g3aTebHast cepTHhHKAIH
(BBeneH B neticteue [TocranoBneHueM I'occranpapra PO or 30.07.2002 N
64) (pea. ot 30.04.2009)

HomeHknaTypa MpOAyKIUH, MOANEKAIIEH ACKIAPHPOBAHHIO COOTBETCTBUS,
(8 pen. Tlomparok, yTB. T'occtanmaptroM P®, TTocranosnenuii I'occrangapra
P® ot 31.12.2002 N 127,01 15.04.2003 N 38, ot 05.06.2003 N 51,ITpuxazos
PocrexperymupoBanus ot 22.07.2004 N 7,0t 08.02.2006 N 267, or
18.12.2007 N 3589,0r 29.09.2008 N 3097, ot 29.09.2008 N 30980t
30.04.2009 N 1572 ,c u3M., BHeceHHBIMU [ Ipuka3zom PoctexperymmpoBanus ot
13.10.2004 N 57)
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YK 006.05:006.354

KntoyeBble CfoBa: BbIKNOYATENb, Pa3befuHUTENb, NPUBOL, BKIOYEHUE, OTK/KOYe-
Hune, n3onayna, TeEXHUYECKNE XapakTepucTnukn, UCnbiTaHUA.

Pa3paboTumk

OTKpbITOE aKLMOHepHOe 06LLeCTBO «HayuHO-TEXHUYECKUI LIEHTP 3NeKTPO3Hepre-
TUKn» (OAO «HTL], 3n1eKTpOsHEPreTUKIN»)

3am. MeHepanbHoro gupekropa OAO
«HTLL 3neKTpo3aHepreTukmn»

PykoBoamnTenb pa3paboTku
HavanbHuk LieHTpa
3NIeKTPOTEXHNYECKOr0 060pYA0BaHMA

3aB. CeKTopoMm

3aB. ceKTopom

CTapLunii Hay4YHbIn COTPYAHMK
Hayu4HbIA COTPYAHMK
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