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MNpeancnosue

Lenun v npuHumnel ctaHgapTmnsaunm B Poccuiickoit Pepgepaumm yctaHosneHbl PegepanbHbiM 3aKOHOM
oT 27 feKkabpa 2002 r. N 184-®3 "O TexHUYECKOM peryiMpoBaHun', a npasuia NnPUMeHeHUs HaLMOHa bHbIX
cTtaHgapToB Poccuiickoit ®epepaummn - TOCT P 1.0-2004 "CraHgaptusaums B Poccuitckoinnt ®Pepepauumn.
OCHOBHble nonoXxeHua".

CBepeHuAa o cTaHpapTe

1. PaspaboTtaH OAO "Hay4yHo-uccnenoBaTeNbCKUIM UHCTUTYT 3neKTposHepreTukun" (OAO "BHUNI"),
locynapcTBEHHBIM YHUTAPHBIM Npeanpuatnem "Bcepoccuitcknin a1eKTPOTEXHUYECKUI MHCTUTYT UMeHn B.U.
Nenunna" (FYN "BaN").

2. BHeceH TexHWMYECKMM KOMWTETOM no cTaHgaptusauum TK 37 "dnektpoobopypoBaHue ans
nepeaayu, NpeobpasoBaHUs U pacnpeaeeHns aeKTposHeprun”,

3. YTBepxaeH W BBeaeH B aevicteue [lpukazom PenepanbHOro areHTCTBA MO TEXHUYECKOMY
peryanposaHuio n metpoaorun ot 23 asrycta 2006 r. N 170-cT.

4. B HacToAwem CTaHAapTe Yy4yTeHbl OCHOBHble HOPMATMBHblE MNONOXEHUA CAedylowmx
MeXAYyHapo4HbIX CTaHAAPTOB:

M3K 62271-100:2001 "KommyTaumoHHasa annapatypa W annapaTtypa YMpaB/ieHUA BbICOKOro
HanpsaxXeHua. Yactb 100: BbikatoyaTenn nepeMeHHOro ToKa BbiCOKoro HanpsxeHnus" (IEC 62271-100:2001
"High-voltage switchgear and controlgear. Part 100: High voltage alternating-current circuit-breakers");

M3K 60694:1996 "Obuwue TpeboBaHMA ANA CTAaHAAPTOB Ha KOMMYTALMOHHYIO annapatypy Wu
annapaTypy ynpasaeHus Bbicokoro HanpsaxeHua" (IEC 60694:1996 "Common specification for high-voltage
switchgear and controlgear standards").

5. BeeaeH snepsble.

NHdopmaumnsa o6 M3MEHEHMAX K HaAcToAlemy CTaHZapTy nyb/IMKyeTcs B eXerogHo M3aaBaemom



MHPOPMALMOHHOM YyKaszaTene "HauMoHanbHble CcTaHAapTbl", @ TEKCTbl U3MEHEHMA M MOMNPaBOK - B
eXeMeCAYHO Wu3ZdaBaembix WMHOOPMALMOHHBLIX YKaszatenax "HauuoHanbHbie cTaHgapTbl'. B caydae
nepecmoTpa (3ameHbl) WM OTMEHbl HaCTOALWEro CTaHZApTa COOTBETCTBylOLLee yBeAOM/eHUe byaer
onybAMKOBaHO B eXeMecsayHO M3gaBaemom MHGOPMaUMOHHOM yKasaTene "HauuoHanbHble cTaHAapThl".
CooTBeTcTBytOLWAn MHPOpPMaALMA, YBEAOMIEHME M TEKCTbl Pa3MeLlaloTcs TaKXe B MHPOPMaLMOHHOM
cucteme obLLero nosb3oBaHUA - Ha oduuManbHOM cainTe PeaepasibHOrO areHTCTBa MO TEXHUYECKOMY
pPeryanpoBaHuio U MeTpoaornmn B cetn MHTepHer.

1. O6nacTb NnpUMeHeHun

HacTosawmii ctaHAapT pacnpocTpaHAETCA Ha BblKAtoYaTenn (BKAoYaa ux Nnpueoabl), npeaHasHavyeHHble
AN KOMMYTaLMK 31eKTPUYECKMX Lieneid Npyu HOPMasbHbIX M aBapUiMHbIX pexmnmax B ceTax TpexdasHoro
nepemeHHOro Toka 4actoToi 50 'y HOMUHANbHbIM HanpsXeHnem oT 3 40 750 KB BKAOUUTENBHO.

CTaHOapT He pacnpocTpaHAEeTCA Ha BbIKNtoYaTeNn cneunanbHbIX UCNONHEHWI, NpeaHa3HaYeHHble gns:

- paboTbl B ONaCHbIX B OTHOLLEHWUW NOXapa UK B3pbiBa NOMELLEHUAX (Hanpumep B rasoBbIX LaXTax);

- YacTbIX KOMMYTALMOHHbIX oNepaunin (Hanpumep ANA 3NEKTPOTEPMUYECKUX YCTaHOBOK);

- NepefBUNKHbIX 3/1eKTPOYCTaHOBOK (HanpMmep 410 3/1eKTPOBO30B, 3KCKaBaToOpPOB);

- CYZLOBbIX 3HEPreTUYeCcKnX YCTaHOBOK.

CTaHpapT He ycTaHaBAMBAET CrneuuanbHbiX TPpeboBaHUI K BbiKAKOYATENAM, NpegHasHaYeHHbIM s
paboTbl B YCAOBUSX MOBbILEHHON CEMCMMYHOCTU. CBEAEHUSA O CEMCMOCTOMKOCTU TaKUX BbIK/lO4YaTenein
cneayetr nNpuMBOAUTL B TEXHUYECKUX YCAOBMAX Ha BbIKAOYATENN KOHKpeTHbIX TuMnos (danee TY) wu
3KCM/lyaTalMOHHbIX AOKYMEHTaX.

2. HopmaTuBHble CCbIIKN

B HacToALWem cTaHAapTe MCNONb30BaHbl HOPMATUBHbIE CCbIJIKM Ha cneaytoline CTaHaapThl:

FOCT P MCO 9001-2001. Cuctembl MeHeaXMeHTa KavecTBa. TpeboBaHuA

FOCT 2.601-2006. EgMHana cMcTeMa KOHCTPYKTOPCKOM AOKYMEHTaLUnK. DKCnyaTauMoHHbIE OKYMEHTbI

FOCT 12.2.007.3-75. Cuctema cTaHAapTOB 6€30MacHOCTM TpyAa. DIEKTPOTEXHUUYECKME YCTPOMCTBA Ha
HanpsaxeHue ceblwe 1000 B. TpeboBaHus 6e3onacHOCTH

FOCT 183-74. MalumMHbl 3N1eKTpUYECKMe Bpallatowmeca. O6Line TeXHUYECKMe yc1oBus

FOCT 982-80. Macna TpaHchopmaTopHble. TeXHUUYECKMe yCI0BMUA

FOCT 1516.2-97. dnekTpoobopynoBaHMe U 3NEKTPOYCTAHOBKMU NepemMeHHOro ToKa Ha Hanpsi»keHue 3
KB 1 Bbiwe. Obwue meToabl UCNbITAHUIN 3NEKTPUYECKON NPOYHOCTU U30NALMUM

FOCT 1516.3-96. dneKkTpoobopynoBaHMe MepeMeHHOro TOKa Ha Hanps)keHue oT 1 go 750 KB.
TpeboBaHUA K 31EKTPUYECKOM NPOYHOCTU U30NALUU

FOCT 10121-76. Macno TpaHCPOPMATOPHOE CENNEKTUBHOM OUYUCTKU. TEXHUYECKME YC0BUA

FOCT 2991-85. AwmKKM gouwaTtble Hepa3bopHblie Ana rpysoB maccon go 500 kr. Obuwme TexHu4eckme
ycnoBus

FOCT 7746-2001. TpaHchopmaTopbl TOKa. ObLWMe TeEXHUYECKME YCA0BUA

FOCT 8024-90. AnnapaTbl M 3JIEKTPOTEXHUYECKME YCTPOWMCTBA MEPEMEHHOro TOKa Ha HanpsKeHue
cBbiwe 1000 B. Hopmbl HarpeBa Npu NPOAO/IKUTENIbBHOM pexXnme paboTbl U MeToabl UCMbITaHNM

FOCT 9920-89. DneKTpOyCTaHOBKM NepemMeHHOro ToKa Ha HanpaxeHue oT 3 go 750 kB. JaunHa nytm
YTEUYKM BHELLHEN N30aALMU

FOCT 10198-91. AwuKM aepeBaHHbIe A rpy3oB maccoit ce. 200 go 20000 Kr. Obwue TexHu4eckmne
ycnosumsa

FOCT 10434-82. CoegMHEHMA KOHTaKTHble 3neKTpuuyeckue. Knaccudukauma. Obume TexHuYeckue
TpeboBaHuA

FOCT 12969-67. Tabnnuku ana mawnH n npubopos. TexHMueckne TpeboBaHUA

FOCT 12971-67. TabAnUKK NpAMOYro/ibHble A1A MallMH U NPUbopoB. Pasmepsbl

FOCT 14192-96. MapKuMpoBKa rpysos

FOCT 14254-96. CteneHu 3awmTbl, obecneynsaemble obonoukamu (Kog, IP)

FOCT 15150-69. MawwuHbl, Npubopbl U gpyrue TeEXHUYECKue nsgenuns. cnonHeHua aas pasfvyHbIX
KAMMATUYECKMX pailoHoB. KaTeropus, ycnoBua 3KCMAyaTaLMu, XPaHEHUA W TPAHCMOPTUPOBAHMA B YacTu
BO34ENCTBMA KNMMATUYECKMX GaKTOPOB BHELLIHEN cpeabl

FOCT 15543.1-89. MU3genua snekTpoTexHudyeckme. O6wme TpeboBaHMA B 4YaCTU CTOMKOCTM K
KAMMATUYECKMM BHELUHUM BO34ENCTBYIOLLUM haKTopam



FOCT 16962.1-89. W3penus snekTpoTexHuyeckne. MeToabl WCAbITAHUA Ha YCTOMYMBOCTb K
KAMMATUYECKMM BHELIHUM BO34ENCTBYIOLLMM haKTopam

FOCT 16962.2-90. U3genuna anektTpotexHmnyeckme. MeToabl UCMbITaHUIN Ha CTOMKOCTb K MEXaHUYECKUM
BHELHMM BO34eNCTBYOWMM haKTopam

FOCT 17412-72. 13aenunsa aNeKTPoTeEXHUYECKUE ANA PAMOHOB C XO/I04HbIM KAMMaToM. TexHudeckune
TpeboBaHMA, NPUEeMKa U MeToAbl UCMbITAaHUN

FOCT 17516.1-90. Usgenuna asnekTpoTexHuyeckue. Obuwme TpeboBaHMA B 4YaCTU CTOMKOCTU K
MeXaHUYECKMM BHELIHMM BO3AENCTBYOWMM GaKkTopam

FOCT 17703-72. AnnapaTbl 3NeKTpU4eckme KoMMYyTaLMOHHble. OCHOBHble MOHATMA. TepMMUHbI ©
onpegeneHuns

FOCT 18311-80. N3pennsa anekTpoTexHuyeckune. TepmuHbl M onpeaeneHna OCHOBHbIX MOHATUM

FOCT 21130-75. N3penuna saneKTpoTexHUYecKkmne. 3aXKMmbl 3a3eMNALOLLME U 3HAKKU 3a3eMIEHMA

FOCT 21242-75. BbiBOAbl KOHTAKTHble 3/1EKTPOTEXHUYECKUX YCTPOMCTB MNIOCKME W LWTbIPEBbIE.
OcHoBHble pasmepbl

FOCT 24753-81. BblBOAbl KOHTAKTHbIE 3/1EKTPOTEXHUYECKMX YCTPOMCTB. Obwue TexHuyeckue
TpeboBaHMA.

MpumeyaHue. Mpu NOAb30BaHMM HACTOALLMM CTAaHAAPTOM LenecoobpasHo MNpPoOBeEpPUTb AencTeue
CCbIJIOYHbIX CTAHAAPTOB B MHPOPMALMOHHON cucteme obLLEro MO/b30BAaHWUA - HA OdMLMANbHOM cainTe
HaLMOHabHOrO opraHa Poccuiickon degepaumnm nNo cTaHAAPTU3aUUKN B ceTU UHTEpPHET UM NO eXKeroaHo
nsgaBaemomy MHPopmauuMoHHOMY yKasaTento "HaumoHanbHble cTaHAapTbl', KOTOpbI onyb/iMKOBaH no
COCTOAHUID HA 1 AHBapA TeKywero roga, M MO COOTBETCTBYHOLMM €XEMECAYHO U3LaBaeMbiM
MHPOPMALLMOHHBIM YKasaTensm, onybJNMKOBaHHbIM B TEKYLLEM rogy. ECn ccbiNOYHbIM SOKYMEHT 3aMeHeH
(M3meHeH), TO nNpu NONb30BAaHWM HACTOAWMM CTAHAAPTOM C/lefyeT PYKOBOACTBOBATLCA 3aMeHEeHHbIM
(M3MeHEeHHbIM) OKYMEHTOM. EC/IM CCbINNOYHBIN LOKYMEHT OTMEHEH 6€e3 3aMeHbl, TO NOI0XKEHNE, B KOTOPOM
[AaHa CCbl/IKa Ha Hero, NPUMEHAETCA B YaCTU, He 3aTparMBatoLLeit 3Ty CCbIIKY.

3. TepmuHbI, onpeaeneHuns, 0603HaYeHMA U COKpaLLLEeHUA

3.1. TepMUHbI, NpUMeHAEeMble B HaCToALLEeM CTaHAapTe, npuseaeHsbl B MpunoxkeHnu A.
3.2. Ob6O3HaYeHMA M COKpaALLEHMA, NPUMEHSAEMble B HACTOSLLEM CTaHAapTe, NpuBeseHbl B
MpunoxeHun b.

4. Knaccupmkaumsa

4.1. BbikntoyaTtenu noapasgenaoT No cnefyomm OCHOBHbIM NPU3HAKaM.

4.1.1. No poay ycTaHOBKM ans paboTbl:

- B NOMeLLLeHMAX (KaTeropun pasmewieHun 2, 3, 4);

- Ha OTKPbITOM BO3ayxe (KaTeropua pasmelleHus 1);

- B MeTananyeckmx o060/I04Kax KOMMEKTHbIX  pacnpeenntenbHbix  ycTpoicte  (KPY),
YyCTaHaB/MBaeMbIX B MOMELLEHMAX (KaTeropuu pasmelyeHuns 2, 3, 4) n Ha OTKPbITOM BO3ayxe (KaTeropwus
pasmelleHua 2).

KaTeropuu pasmelteHnaA ykasaHbl B cootsetctemmn ¢ FOCT 15150.

4.1.2. No NnpUHLMNY YCTPOKCTBaA (BUAbI):

- ra3oBble - 3/1era3osble, C APYrMMU razaMun UM ra3oBbiMU CMECAMMU;

- BAaKyyMHble;

- BO34YLUHbIE;

- MacnsHble;

- 9/1IeKTPOMarHuTHble.

4.1.3. No pa3meLleHmnto AyroracutesIbHOro yCTPonCTBa:

- C AyroracutenbHbIMW YCTPOMCTBAMM, PACMONOXKEHHbIMU B 3a3eMIEHHOM Kopnyce (6ake) - 6akoBble
BblK/IlOYaTENN;

- C AyroracuteNbHbIMW YCTPOWCTBAMM, PACNONOXKEHHbIMW B Kopnyce (6ake), Haxomawemca nog
HanpAXXeHWeMm, - KOJIOHKOBbIE NN NOABECHbIE BbIKAOYATENN.

4.1.4. To KOHCTPYKTUBHOM CBA3UN MeXAy NONHCAMMU:

a) TPeXNotOCHOE UCMONHEHWE:

- C TPEMSA MOJIIOCAaMM B OBLLEM KOXKYXE;

- C TPems NoJitocamm Ha obL,em OCHOBaHUM (GUKCMPOBaAHHOE MEXAYNONOCHOE pacCcToAHKE);



6) o4HONONOCHOE WCMOJHEHWE - C MOAKCAaMM Ha OTAEe/IbHbIX OCHOBaHMAX (HedUKCcMpoBaHHOE
MEXAYNONOCHOE PaccToAHKe).

4.1.5. MNo pyHKLMOHANbHOW CBA3MN MeXKAY NOAOCaAMMU:

- ¢ GYHKUMOHaNbHO HE3aBUCUMbIMKW NONOCAMU (Ha KaxKAbli NONOC OTAENbHbIN NPUBOA, OTAENbHbIN
AYyTbeBOM KnanaH un ap.);

- ¢ OYHKUMOHaNbHO 3aBUCMMbIMK NoAOCamMK (Ha Tpu nontca obuwmin npusoa, ob6LINI AyTbeBoOM
KnanaH v ap.).

4.1.6. No Bnay npnBoaa B 3aBUCMMOCTU OT pOAa SHEPIUU, UCNONb3YEMOM B NPOLLECCE ONEPUPOBAHUA:

- C NPMBOAOM 3aBUCMMOTO AENCTBUA - INEKTPOMArHUTHBIM, 3/1EKTPOABUIATE/IbHbIM, HENOCPEACTBEHHO
NCNONb3YHOLWMM 3N1EKTPUYECKYIO SHEPTUIO MOCTOAHHOIO, MEPEMEHHOrO MAN BbINPAMAEHHOIO TOKQ;

- C NPMBOAOM HE3aBMCMMOIO AEWUCTBMA - MHEBMATMYECKMM, MPYXKUHHbIM WAN TUAPABINYECKUM,
NCNONb3YHOLWMM NpeaBapuTENbHO 3aNaceHHYO NOTEHLMA/bHYIO SHEPTUIO CXKATOTO ra3a UAKN NPYHKUHDI.

4.1.7. No xapaKTepy KOHCTPYKTUBHOW CBA3M BbIKAOYATENA C NPUBOAOM:

- C OTAE/IbHbIM MPUBOAOM, CBA3AHHbIM C BbIK/lloUaTeem (MM NONKOCOM BbIK/tOYATENA) MEeXaHUYECKOoM
nepegave;

- CO BCTPOEHHbIM MPUBOLAOM, ABASIOWMMCSH HEOTbEMNEMOW, KOHCTPYKTUBHO HE BblAE/NIEHHOW, YaCTbio
BbIK/IlOYATENA AN NONKOCA BbIK/OYATENA.

4.1.8. o MexaHN4YeCKon CTOMKOCTH:

- HOPMANIbHOTO UCNONHEHUS;

- C MOBbILWEHHON MEXaHNYECKON CTOMKOCTbIO.

4.1.9. Mo Ha/INYMIO UM OTCYTCTBUIO B AYrOracuUTEIbHOM YCTPOMCTBE LYHTUPYIOLLMX PE3UCTOPOB:

- C pe3ncTopamu, 4eNCTBYOLWMMM TONbKO B MPOLLECCE OTKOYEHMUS;

- C pe3ncTopamu, AeCTBYIOLWMMM TOIbKO B NPOLLECCE BKAOYEHUS;

- C pe3sncTtopamm ABYXCTOPOHHEro AeNCTBMA, AEUCTBYIOWMMMN KaK B NMPOLLECCe OTKAOYEHMUA, TaK U B
npoLecce BKAOYEHUS;

- 6e3 pe3ncTopos.

4.1.10. Mo HaANYMIO AU OTCYTCTBUIO LLYHTUPYIOLWMX KOHAEHCATOPOB:

- C KOHAEeHCcaTopamu;

- 6e3 KoHAEeHcaTopoB.

4.1.11. Mo npurogHoOCTN BbiKAOYaTeNs ANnA paboTbl NPM aBTOMATUYECKOM NMOBTOPHOM BK/IHOUEHUU
(ANB):

- NpeAHa3HayYeHHble gns paboTbl npu AlB;

- He NpegHasHayvyeHHble Aaa paboTsl npu AMB.

4.1.12. Mo npUrogHOCTU BblKAOYATENS AN KOMMYTaLMWN KOHOEHCAaTOPHbIX baTapei:

- NpeAHa3HayYeHHble AN KOMMYTaL MU KOHOEHCAaTOPHbIX baTapei;

- He NpegHa3HavyeHHble 419 KOMMYTaUUM KOHAEHCATOPHbIX 6aTapei.

4.1.13. Mo NnpuUrogHOCTN BbIKAOYATENA ANA KOMMYTALMN TOKOB LWYHTUPYHOLWMX PEAKTOPOB:

- NpeAHa3Ha4YeHHble 418 KOMMYTaLMMU TOKOB LYHTUPYIOLLMX PEAKTOPOB;

- He NpegHa3HavYeHHble 419 KOMMYTALMKN TOKOB WYHTUPYHOLMX PEaKTOPOB.

5. OCHOBHble (HOMUWHaNbHbIE) NapaMeTpbI

5.1. K HOMMHanbHbIM NapameTpam BbIK/toYaTeNA OTHOCATCA:

- HOMMWHaNbHOE HanpAXxXeHuWe BbIKAYaTeNna - U

HOM

(cooTBeTcTBYIOWEE emy Hanbonbluee pabouee

HanpAXkeHwne BbIKNoYaTens - UH_p );

- HOMWHaNbHbIN TOK BbIKAOYATENS - 1

HOM /

- HOMMHa/bHBIM TOK OTK/loUeHNA Bbikatodatens - 1 .. ;

- HOMUHa/IbHOE HanpAaXeHwune u,enel‘& ynpaBaeHna n BCnomMmoraTte/ibHbIX u,eneﬁ npumueoga - UmHOM,'

- HOMMHaNbHOe (M36bITOYHOE) AaBNEHUE CXHATOro BO3AyXa ANA BO3AYLIHOrO BbiKAYaTena u (Mau)

nHeBMaTMyeckoro npusoga - P

HOM *
3HayeHUA HOMMHANbHbIX NapameTPOB BbIKAOYATENA BbIBUPAOT U3 PAdaA CTaHAAPTHbIX 3HAYEHWN,
npueeaeHHbIX B Tabauue 1.

Tabnnua 1



CTaH,EI,apTHbIe 3Ha4YeHNA HOMUWHAIbHbIX NAPAaMETPOB BbIK/1lO4YaTENA

Obo3HaueHMe napameTpa SHaueHMe napamMeTrpa
U /U , KB 3/3,6; 6/7,2; 10/12; 15/17,5; 20/24; 24 <*>/26,5;
HOM H.D 27 <*>/30; 35/40,5; 110/126; 150/172; 220/252;

330/363; 500/525; 750/787

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

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

U , B IJ19 NMOCTOSHHOTO Toka - 24; 48; 110; 220

1, HOM Iyisa repeMeHHOI'O Toka (omHo®aszHOTO U Tpexdas3HOoITo)

vacToTel 50 I'm - 100 <**>; 120; 230; 400

P , MIla (xrc/cMm2)

0 ; 1,0(10); 1,6(16); 2,0(20); 2,6(26);
HOM 3, ; 0

<*> TOJILKO IJIS BHKJIOUaTeJIeN, NpelHa3HadeHHBIX OJI4 Lernem I'eHepaTopoB.
<**> HoOMMHAJIbLHOE BTOPMUHOE HalpsaXeHMe TpaHcbopMaTopa HalpsaXeHUd,
MCIIOJIb3YyEeMOT'O IJig NMUTAHMS BCIOMOTATEJIbHEIX lleleM BHKJUYaTess (IpMBoIa) .

NpuMeuanus. 1. JaBJieHMe CXaToTo Tasa njiad Tas30BHX BHKJIOUATeEJeN,
BEIKJIIOUATEJIeN c MHIVBUIOYaJIbHOM KOMIIPECCOPHOM YCTaHOBKOM u
IHEBMOTMIPABINYECKMX MNPMBOLOB HE HOPMUPYIOT.

2. Ina BKJIOYALIMX DBJIEKTPOMAarHUTOB M SJEKTpoABMTaTeNIeN NpMUBOIOB
3aBUCHUMOTO IOEeMCTBMSA HOMMHAJIbHBIE HanpsaxeHusa 24 m 48 B INOCTOSHHOT'O TOoKa U
100 B nepeMeHHOT'O TOKa He MNPMMEHST.

3. HoMmMHAJLHEE HAlIPAXEHNMA BCIIOMOI'aTeJIbHEIX ueneﬁ MOT'YyT OTJIMYAaTbCH oT
HOMMHAJIBHOTO HAaNpPAXeHMA LeNey yOpabkJIeHMA U DJIEKTPOIBUTATeJIeM NPMBOIOOB
3aBUCHUMOTO IEeVCTBMA.

4. B crnydyae OMUTaHMsA NPUEMHMKOB MNOCTOSHHOTO TOKa OBUIATEJIBHEIX NPUBOIOB
yepes BHIPSAMUTEJIbHEE YyCTPOMCTBA OT CeTM II€PEeMeHHOTO ToOKa HOMMHAJIbHBE
HalpsSXeHUs Ha CTOPOHEe IIOCTOSHHOT'O ToOKa YCTaHaBJIMBAKTCSA M3TOTOBUTEJIEM
NPMBOOOB; OHM MOTYT OTAMYATBCA OT yKAa3aHHEIX B Tabmuue 1.

5.2. MNepeyeHb TeXHUYECKMX OaHHbIX BblKAOYATENA, KOTOpble c/ieayeT YKasbiBaTb B TEXHUYECKUX
YC/NIOBUAX Ha BbIKAOYATENM, IKCNAYATAUMOHHbBIX AOKYMEHTaX M TEHAEPHON OOKYMeHTauuu, npusBeneH B
MpunoxeHun B.

5.3. CTpyKTypa ycnoBHOro o603HayeHuMa BbIKAOYATENA M NpUBOAA NpuBegeHa B MpunoxexHun I

6. TexHuyeckune TpeboBaHMA

6.1. O6bwme TpeboBaHuUA

6.1.1. BbIkAtoyaTenn AOMXKHbI U3rOTOBAATHCA B COOTBETCTBUM € TPEOOBAHMAMM HACTOALLErO CTaHAAPTA
no paboymm yepTexam, yTBepPKAEHHbIM B YCTAaHOBNIEHHOM MOpPALKeE.

TpeboBaHMA, AONONHAOLWME UK yKecTodatoLwme TpeboBaHUA HACcTOALLLEro CTaHAAPTa M OTHocALMecA
K BblKAtoYaTenam gana KPY ¢ BO3AYWHOW u30AAUMEN, TepMETUYHbIX 3/1erasoBbiX KOMMIEKTHbIX
pacnpegenuTenbHbix ycTpoicte (KPY3), annapaTHbIX KOMMJIEKCOB M K BbIK/JOYATENAM ChEeLanbHbIX
MCNONHEHUW (Hanpumep AAA paboTbl Ha 6onbluel BbicOTe, YeM yKasaHa B 6.1.3); TpeboBaHuA K
BbIKNIOYATENAM, He YKasaHHbIM B 4.1, a TaKKe KOHKPETHble 3HAYEeHMA MapPaMeTpPOB U TEXHUYECKUX
XapPaKTEPUCTUK OTAENbHbIX TUMOB BbIKAOYATENEN YKa3blBAOTCA B COOTBETCTBYIOWMX CTaHAapTax, TY u
3KCM/IlyaTaLMOHHbIX A OKYMEHTAX.

6.1.2. B OTHOWEHUM CTOMKOCTM K BO3AENCTBMIO KAMMATMYECKUX (AKTOPOB BHELWIHelM cpeapbl
BbIK/IlOYATEIN  OOJ/IKHbI  cooTBeTCcTBOBaTh TpeboBaHuMam [OCT 15150. HomwuHanbHbie 3HavyeHus
KAMMATUYeCKMX GAaKTOPOB BHELWIHEN cpeabl M TPebOBaHUA B YaCTM CTOMKOCTU K BO3L,ENCTBUIO 3TUX GAKTOPOB
-no FOCT 15150 n FOCT 15543.1.



[ns BblkAtoYaTeNeN KAMMATUYECKOrO UCMONHEHUA Y, KaTeropmum pasmelleHna 3 HUXKHee 3HayYeHue
TeMnepaTypbl BHELWHEN cpeabl NPW 3KCNIyaTaumn caegyet NnpMHUMaTh paBHbIM mUHYcC 25 °C. [lonyckaeTtcsa
ONA BbIKAOYaTeNnei Kateropumn pasmelleHusa 3 ycTaHaB/AMBATb NO COTMIAaCOBAHUIO C 3aKA3YMKOM HUXKHee
3HaYeHWe TemnepaTypbl BHELWHEN cpeabl NPW 3KCNAyaTaumMm pasHbiM muHyc 5 °C.

6.1.3. BblkntoyaTtenu AoKHbI 6bITb NpeAHa3Ha4YeHbl Aaa paboTbl Ha BbICOTE Had YPOBHEM MOPS He
6onee 1000 m.

6.1.4. Boikntouatenm Ha U, < 35 KB ponkHbl 6biTb npeaHasHaueHbl 4na paboTbl B 31EKTPUYECKMX

CeTAX C M30/AMPOBAHHOM HenTpanbio, a No TpeboBaHMIO 3aKa3uMKa - KaK C WU30/IMPOBAHHOM, TakK U C
3a3eMJ/IEHHOI HelTpanblo.

Boikntovatenmna U, =110 KB ponxHbi 661t npeaHasHaueHbl 4ns paboTbl B 9N1€KTPUYECKNX CETAX

C 3a3eM/IeHHOI HelTpanblo (c KoadPULMeHTOM 3aMbliKaHUA Ha 3emAto He bonee 1,4).

6.2. TpeboBaHUSA K 31EKTPUYECKON MPOYHOCTM U30NALUN

6.2.1. dneKkTpuyecKaa NPoOYHOCTb U30NALMKN Fa30BbIX, BO3AYLUHbIX, MACAAHbIX U 3NEKTPOMArHUTHbIX
BblKAtoYaTenen - no NOCT 1516.3.

HopmupoBaHHbIe UCMbITaTe/ibHble HAMNPS)KEHUS M30AAUMM BaKYyMHbIX BblkatoyaTenen - no FOCT
1516.3.

6.2.2. AnHaA NyTU YTEYKN BHELIHEN U30AALMK N CTeneHb 3arpasHeHns nsonauum (1, I, 1I*, 11, IV) no
FOCT 9920 anna BbIKAOYATENEM KaTeropmumn pasmelleHna 1 AonxKHbl 6bITb YKa3aHbl B TY 1 3KcnayaTaLMOHHbIX
OOKYMEHTaX.

6.3. TpeboBaHusA K HarpeBy

6.3.1. TpeboBaHNA B OTHOLIEHUWN HArpeBa BblK/lOYaTeNel B NPoAoAKUTENbHOM pexume - no FTOCT
8024.

YctaHosneHHble TOCT 8024 HaubosbliMe AOMNYCTUMbIE TEMMEpPaTypbl HAarpeBa YacTeil annapaTosB U
COOTBETCTBYIOLLME MPEBbILEHNA TEMNEPATYPbI HE AONXKHbI ObITb MPEBbILEHbI NPU CNEeAYIOLNX YCI0BUSAX:

a) ANA rnasHoOW uenu - npu Toke, pasHom 1, ;

6) ana obmoToK 91EKTPOMArHnToB LI,EI'IGVI ynpaBaeHnAa n BCNOMOraTe/ibHbiIX LI,EI'IEVI, npeaHasHa4YeHHbIX
ana npoaosiXXUTE/NIbHOTO pexunma, u OnAa 06MOTOK MWHMMA/bHbIX pacu,enMTeneﬁ HanpAaxeHuna - npu

HanpAaXeHWn Ha BbiBO4AX, PaBHOM 1, 1(]

II,HOM 7

B) 417 OOMOTOK MaKCMMas/ibHbIX pacuenuTesiein ToKa, BCTPOEHHbIX B MPUBOA, NPU HaMMEHbLUEN
YCTaBKe OTK/H0YaIoLWEro TOKa 414 aHHOTO UCTOIHEHUSA pacuenuTens - Npu Toke, paBHOM:

5,5 A - An5 UCMOJIHEHUA C HAMMEHbLLEM yCTaBKon 5 A;

10 A - 4nA NcnosiHeHMA ¢ HaMMeHbLuen yctaskoi 10 A n 6onee;

r) [ONR KOHTAKTOB, KOHTAKTHbIX 3a)XMMOB W APYrMX 3/EMEHTOB BCMOMOraTeNbHbIX Lenew,
npeaHasHauYeHHbIX 410 PaboTbl B NPOAO/IKUTENBHOM PexXume, - Npu Toke 10 A; ana snemeHToB Uenen ¢
manbiMm noTpebneHmem (ao 0,5 A) - npu Toke 1 A.

6.3.2. Haubonblumne ponycTumble TemnepaTypbl WU COOTBETCTBYIOLWIME MpPEBbIWEHMA TemnepaTyp
0BMOTOK M Opyrux 3/1eMeHTOB BCMOMOraTe/IbHbIX Lenei (Kpome afekTpoasuratenei), npegHasHaueHHbIX
A1 KPaTKOBPEMEHHOIO pexuma (TONbKO B Mpouecce onepauyy  BKAKOYEHMA MAM  OTK/IOYEHUS
BbIK/tOYaTENs), AONKHbI COOTBETCTBOBATL TpebosaHmam FOCT 8024 nocne 10-KpaTHoro cpabaTtbiBaHMA Npu

HanpAXeHn Ha BbIBOAAX, PaBHOM 1, 1(] (,D,I'IH 0bmoTOK BK/IIOYAKOWNX IN1EKTPOMArHNTOB NpmnBoa0B

I1, HOM

3aBUCUMOTO ,CI,EVICTBVI‘FI - Npn HanpaxeHuu UH,HOM), npn wmHTEpBase mexagy MOMEHTamMmhn noadadu

Hanps»keHns 10 ¢ K, ecan KOHCTPYKUMA He no3BossieT obecnednTb MHTepBan 10 ¢, Nnpy MMUHUMAIbHO
BO3MOXHOM MHTEpBase.

Echm B uenn obMOTOK MAM B LENU TAKMX 3N1EMEHTOB OTCYTCTBYIOT ONOK-KOHTaKTbl UAW apyrue
KOMMYTAUMOHHbIE YCTPOWMCTBA, aBTOMATUYECKM CHMMAIOLWME MMMNYNbC Ha cpabaTbiBaHWe, TO 0OMOTKM

AOIXKHbI BblAEPXUBATb MPUNOKEHNE HAaNPAXKEHNA 1, 1l] OAuH pPa3 B TeE4eEHUE 15¢c.

I, HOM
6.3.3. Hanbonblume gonyctMmole TeMnepaTypbl U COOTBETCTBYHOLLME NPEBbILEHNA TEMMEPaTyp YacTei
3NeKTpogBuraTenei nNpuMBoAOB AONXHbI COOTBETCTBOBATb TpeboBaHMAm FOCT 183 nocne 10-KpaTHoro

Cpa6aTbIBaHVIFI npueoda nNpu HanpaXeHunm Ha 3a*XMMaxX ABUratesia, pPaBHOM UH’HOM, C MWHWUMaA/ZIbHO

BO3MOHbIMWU MHTEPBANaMM BPEMEHU MEXKAY MOMEHTaMM NOAAYM HANPANKEHUA.

6.4. TpeboBaHMA K MexaHM4YecKon paboTocnocobHOCTH

6.4.1. BbiKno4yaTeNb [0J/IKEH BbIMO/HATbL C/AeAyloline MexaHudeckme onepaumm u (MAun) UUKAbI
onepaumii Npu ycnoBuAX, YKasaHHbIX B 6.4.2 - 6.4.4, N C XapaKTepuUcTMkamu paboTbl MexaHu3Ma



BbIKNtOYaTeNn, obecneymMBaloWMMM  HOPMUPOBAHHbIE MNapaMeTpbl  KOMMYTAUMOHHOM  CMNOCOB6HOCTU
BbIK/IlOYaTENSA:

a) BKkAoueHue (B);

6) oTkNtoueHue (O);

B) BK/IlOUEHMe - OTKAoYeHue (BO), B Tom uncne 6e3 npeaHamepeHHO! BbiAEPKKN BpeMeHn mexay B
no;

r) oOTKAlouyeHWe - BKAoYeHue (OB) npu noboii GecKOHTaKTHOWM nayse, HauuMHaa oT [y,

cooTBeTcTBytowWwen I (6.6.1.5);

) OTKAKOYeHUe - BKAtOYEHMe - OTKAoYeHMe (OBO) ¢ MHTepBanamm mexay onepauusamu cornacHo
TpeboBaHMIO NepeyncieHnn B) u r).

Tpebyemblie xapaKTePUCTUKKN paboTbl MeXaHM3MA BbIKAOYATENA C Npese/ibHbIMU OTKJIOHEHUAMM OT UX
HOPMMPOBAHHbIX 3HAYEHWUI A0/IKHbI YKA3bIBaTbCA B TY U SKCNIYAaTALMOHHbIX LOKYMEHTAX.

MpumeyaHne. TpeboBaHMA MNepPeYUCNeHUin ) WU A) OTHOCATCA TONbKO K  BbIK/AOYATENAM,
npeaHasHavyeHHbIM 414 paboTbl npu AMB.

6.4.2. BKAwoueHWe BblKAOYATENs AO0/IKHO obecrneuymBaTbCA MPM HAMPSXKEHUM Ha 3aXKMMax Lenwu
yrNpaBaeHMA BK/OYEHMEM W HAYalbHOM M3ObLITOYHOM JaBAEHUM (AN NMHEBMATMYECKMX MPUMBOAOB) B
AManasoHax, OrPaHMYEHHbIX HUMKHUM W BEPXHUM npeaenamu (B NpoueHTax HOMMHAJbHbLIX 3HaYeHWi
YKa3aHHbIX Be/IMYMH) N0 6.4.2.1 1 6.4.2.2.

MpumeyaHue. 3aecb M ganee nog "HanpaXKeHMEM Ha 3a)KMMaxX Lenu ynpasaeHua" MoHMMatoT
MUHUMAIbHOE HaNpPAXXeHUe Ha ee 3aXXMMax BO Bpemsa COBepLUeHUA onepaLnu.

6.4.2.1. lnanasoH HanpaxeHun:

a) AnAa nNpMBOAOB 3aBMCMMOIO AEWCTBMUA MOCTOAHHONO TOKa, ANA BKAOYAKOWMX 3N1E€KTPOMArHUTOB
NnpuBOAOB HE3aBUCUMOTO AencTBuA - oT 85% ao 105%;

6) Ons nNpUBOAOB 3aBMCMMOIO AEWCTBMA MEPEMEHHOro TOKa, a TaKKe MOCTOAHHOro TOKa,
NoAK/NOYaeMbIX K CETM MEPEMEHHOro TOKa Yepes BbINpAMUTE/IbHbIE YCTPOMUCTBA, AMaNa30oH HanpsaKeHun
YKa3bIBAKOT B 3KCNYaTaLlMOHHbIX AOKYMEHTAX.

6.4.2.2. lInana3oH AaBaeHUi:

a) ANA NHEBMaTUYECKMX NPUBOAOB (32 UCKNOYEHNEM YKa3aHHbIX HUXKe B nepedyncieHnn 6)) - ot 85%
00 105%;

6) Ans NHEBMATMYECKUX MPUBOAOB, MUTAIOLLMXCA M3 OBLLEro C BbiK/AKOYaTeleM pe3epByapa CKaToro
BO34yxa, - o 6.4.4.

MpumeyaHue. [Na MHEBMATUUYECKMX MNPUBOAOB, OCYLLECTBAAIOWMX HE TOJIbKO BK/IKOYEHME, HO U
OTK/IIOMEHME BbIKOYATENA CHKaTblM BO3AYXOM, A8 MHEBMATUYECKMX MPUBOAOB C WHAWBUAYASIbHbIM
KOMMPECCOPOM WM HAcOCOM, a TakXe AaA MHeBMOrMapasB/NYecKMx NPUBOAOB AMana3oH AaBieHui
YKa3bIBaKOT B 3KCM/IyaTaLlMOHHbIX AOKYMEHTAX.

6.4.3. OTKAtOYEHME BbIKAOYATENA AOMKHO obecneuymBaTbCA MPU HAMPAXKEHMM Ha 3aXKMMaX LEenu
yNpaB/aeHUA OTK/OYEHMEM B AMaANA30HE, OrPaHUYEHHOM HUNKHUM U BEPXHUM npegenamum (B npoueHTax
HOMMHA/IbHbIX 3HAYEHWI YKa3aHHbIX BEIUUYMNH):

a) NpY NUTAHWUM SNEKTPOMATHUTOB NOCTOAHHLIM TOKOM - 0T 70% A0 110%;

6) NpM NUTaHUM ISNEKTPOMATHUTOB MEePEMEHHbIM TOKOM, a TaKXKe MNOCTOSIHHbIM TOKOM MpU
NOAKAOYEHUN SNEKTPOMArHUTOB K CETU MEPEMEHHOrO TOKA Yepes BbINpAMUTE/IbHbIE YCTPOKMCTBA - OT 65%
00 120%.

OTKNtOYEHNE C MOMOLLbIO BCTPOEHHbIX B MPUBOL, MWHUMAJIbHbIX pacuenuTeneit HanpsxeHua u
MaKCMMabHbIX pacuennTeneit Toka AOXKHO obecneymBaTbCa UX COOTBETCTBYHOLLMMM XapaKTEPUCTUKAMM,
YKasaHHbIMK B 6.12.7.

6.4.4. Bo3gywHble BbIKAOYATE/IM, A TaKXKe BbIK/IOYATENM APYTMX BUAOB C MHEBMATUYECKUMMU
npusogamu, nuTaloWMMUCA M3 oblero ¢ BbIKAOYaTeNleM pe3epByapa BO34yXa, LOMKHbI BbIMNONHATb
onepaumn 1 LMKblI onepaumi, yKkasaHHble B 6.4.1, npy HavyasibHOM (Nepes Hayanom onepalmm Uan LMKAa
onepauuit) M36bLITOYHOM [JABNEHUM CHKATOTO BO3AyXa B pe3epByape B AManasoHe, OrpaHUYeHHOM
HOPMMPOBAHHLIM AN AAHHOTO BbIKAtOYaTENA (MPMBOAA) HUMKHUM U BEPXHUM MpenenamMu HayanbHOro
M3ObITOYHOrO AaBNeHUsA B COOTBETCTBUU C Tabaunuei 2.

Tabnunua 2



JasneHne sBo3ayxa B BO3AYLHbIX BbIKNOYATENAX
N NHeBMaTUYeCcKux npmusoaax, MMNa (krc/cm2)

HoMmHanbHOE HyoxHUM Opeznen BepxHuUll npenen
M3BLHITOYHOE HaBJIeHUE HaYaJIbHOTO HIaBJIEHUS HaYaJIbHOT'O
IOaBJIEHUA
0,5 (5) 0,45 (4,5) 0,55 (5,5)
1,0 (10) 0,95 (9,5) 1,05 (10,5)
1,6 (16) 1,5 (15) 1,7 (17)
2,0 (20) 1,9 (19) 2,1 (21)
2,6 (26) 2,5 (25) 2,7 (27)
3,0 (30) 2,9 (29) 3,1 (31)
4,0 (40) 3,9 (39) 4,1 (41)

HomuHanbHOE AaBfeHMe CKaToro Bo3ayxa (rasa) BbikntoyaTenel ¢ MHAMBUAYaNbHOW KOMMNPECCOPHOW
YCTaHOBKOW, a TaKXe [MAPaBAMYECKUX MNPUBOAOB HE HOPMMUPYIOT, OHO [AO/BKHO OblTb YyKasaHo B
3KCNNYaTaUMOHHbIX OKYMEHTaX.

Bo3aylwHblie BblKAtoYaTeNu, npedHasHayeHHble ans AlB, A0/KHbI BbIMOAHATL onepaumio O npu

n36bITOYHOM AaBJ/1IEHNUN, OCTAOWEMCA B pe3epByape BblK/OYaATENA (anBop,a) nocne ogHoro umkna O - t6T -

B, BbIMO/JIHEHHOM MPW HayaNbHOM W36bITOYHOM AaBNEHUM, PABHOM HOPMMUPOBAHHOMY HUMKHEMY Npeaeny
no Tabauue 2.

6.4.5. Mpn HeobxoAUMOCTM ANA NPYKUHHOIO NPMBOAA B 3KCM/IyaTaLMOHHbIX AOKYMEHTax cieayet
yKasblBaTb ycuaume (CTaTUUYECKUI MU Bpallalowuii MOMEHT) MAM pacxogyemyto npu pabote npusoaa
NoTEeHUMaNAbHYIO 3HEPruto MPYKUH C AOMYCKaeMbIMM OTKNOHEHMAMMW, MPU KOTOpbIX obecneuymBaerca
BbIMO/IHEHWE ONepaLmMini N LMKNOB No 6.4.1, a TaKKe HOPMUPOBAHHbIE XapPaKTEPUCTUKU MPYKUH.

6.4.6. dneKkTpoaBMraTenn NpMBOLOB HE3aBUCMMOro AENCTBMA, UCNONb3yEeMble A5 3aBOAA MPYKUH
WAN nNpuBeaeHua B AeNCTBME WHOMBUAYaNbHOTO KOMMpPEccopa WMAW Hacoca, a TaKKe 3/1eKTPOMarHuThbl
KOHTAaKTOPOB M APYrMX BCMOMOraTe/lbHbIX YCTPOWCTB, AENCTBYIOWMX MPU 3aMblKaHUM LENU, LONXKHbI

HOpMa/ibHO paboTaTb B AMana3oHe HaNpPsXeHUN Ha UX BbiBogax oT 85% Ao 110% ot UH,HOM .

6.4.7. CobcTBEHHble BpPEMEHA OTK/AOUYEHMA U BKAOYEHWUS BbIKIOYATENA, Pa3sHOBPEMEHHOCTb
3aMbIKaHUA M Pa3MblKaHWA KOHTAKTOB MOJOCOB W Pa3pblBOB C/leAyeT YKasbiBaTb B 3KCMAyaTALMOHHbIX
OOKYMEHTaX.

Mpy OTCYTCTBMM CNeuManbHbIX YKasaHMI Haubonblias pasHUMLA MeXAy MOMEHTaMW 3amblKaHMWA
KOHTAKTOB MOJIIOCOB MPWU BKIOYEHUM He AO0MKHA npesbiwaTb 0,005 ¢, Hambonblaa pasHULA MeXAay
MOMEHTAMM Pa3MbIKaHUA KOHTAKTOB MOJIIOCOB BbIK/AOYaTeNel Npu OTKAKOYEHUN HE O0/KHA NpeBblWwaTb
0,0033 ¢, HanbobluaA pasHMLLA MeXAY MOMEHTAMM PAa3MblKaHUS KOHTAKTOB Pa3pbIiBOB OA4HOIO NoAOCa AA
BbIK/tOYaTeNeN C HECKONBbKMMM PaspbiBamm NP OTKIOYEHUU He A0JKHA npeBbiwaTb 0,0025 c.

6.4.8. MNpn HeobxoammocTM B TY M 3KCNAYyaTaUMOHHbIX AOKYMEHTaX c/efyeT TaKKe YKasblBaTb
Tpebyemble 3HAYEHWA C AONYCTUMbIMU OTKAOHEHUAMM AN CKOPOCTEW BK/IOYEHWUA W OTKAHOYEHUA
BbIK/tOYATENSA, INEKTPUYECKUX CONPOTUBNAEHUA UM TOKOB MNOTPEBNEHUA INEKTPOMArHUTOB BKJIOYEHUA WU
OTK/IIOYEHMA, KOHTAKTHOIO HaXKaTuA [MPYXUH pPa3MblKaeMblX KOHTAKTOB, a TaKXe MUHUMANbHOro
HanpPAXXeHWA, MWHUMANbHOIO [AaBAeHUMA U MWHUMANbHOIO HAaTAMEHWA MPYXWUH, NpU  KOTOPbIX
obecneynBaeTcs BbIMNOJHEHME BbIK/OYATENEM ONEPALMA OTKAHOUYEHUA N BKAOYEHUS.

6.4.9. 3HayeHNA BpeMeHHbIX U CKOPOCTHbIX XapaKTePUCTUK BbIKAOYaTeNA ceayeT HOPMUPOBATL Npu:

- OTCYTCTBMM TOKa W (MAKM) HanpsasKeHUAa B rNaBHOW LEenM BbikAo4vaTens (4nA BbiKAOYaTenen c
MaKCMMabHbIM pacuenuTenem ToKa - Npu NPoTeKaHUM TOKa B FNaBHOW Lenu);

- HOMMHaNbHOM HAMPAXEHUN Ha 3aXKMMaX LLenen ynpasaeHus;

- HOMWHaNbHOM [aB/IEHUW CXATOro BO3AyXa ANA BO3AYLIHbLIX BblKAtoYaTenel n Ana BbiKAtOYaTenein
OPYrnx TUMOB C MHEBMATUYECKUMWN NPUBOLAMMU;

- HOPMMPOBAHHOM YCUAUU (MOMEHTE) MPYXKUH A1A BbIK/AOUYaTeNEN C NPYXUHHBIMU NPUBOLAMMU.

6.4.10. BbikntoyaTenn KaTeropmn pasmelleHuma 1 4o1KHbl HOpMasibHO paboTaTb B YC/I0BMAX rononea
NPV TONLLMHE KOPKKU ibAa A0 20 MM 1 BeTpe CKOPOCTbio A0 15 m/c, a npu OTcyTCTBUM ronionieaa - Npu Betpe
CO CKopocTbio Ao 40 m/c.



6.4.11. Bbik/toyaTenum Kateropmm pasmeleHma 1 4o/KHbl 6biTb paccyMTaHbl Ha TAMKEHWE NPOBOAOB B
COOTBETCTBMU C pUCYHKOM 1 1 Tabauuen 3.

Fans Fsv = Fiv
Fing |
Fun 77T 777

F, , - ropusoHTanbHas cuna TAXKEHUA NPOBOAOB (HanpasneHue A);

F,» - ropusoHTanbHas cuna TaxKeHWs NpoBogos (HanpasneHue B);
I, - BepTukanbHas cuna TaxeHua nposogos (HanpasneHue C);
F, - ropusonTanbHas cuna gasnequs BeTpa Ha BbIKKOYaTeNb,

F, ., F,; F

shA? = shB’ = sv
HarpyskKa Ha BbIBOAbI (pe3yanMpyr0Lu,V|e CMﬂbI)

NMOKPbITbIN IbOOM; - HOPMMPOBAHHasA cTaTUYecKasn

a) CTaTnyecKkme HarpysKku Ha BblKaoYaTe b

4 C2 1 X G2
Beisoa 2 Bbisoa 1
BuiBog 2 Buieog 1
—t=— e
Az Aq
¢! 'C,
B, B,
S S

lopu3oHTanbHele cunbl BepTukansHsle cunbl

F

s NPUKNaAbIBatOTCA

FopusoHTanbHble cunbl £, n
8 Hanpasnenuax A,, B, v B, - ans sbisoga 1 v B HanpasneHnsax
A,, B, v B, - pna sbisoga 2. BeptukansHyio cuny I

npuknaabisatot B Hanpasnennax C, u C, - ana o6omx BbiBOA0B

6) NMpunoxkeHne cua NPU UCMbITAHUAX BbIKNOYATENA
PucyHok 1

Tabnuua 3

CTaTMyecKkue CUbl TAXKEHUSA MPOBOAOB

HoMmHasIbHOE HoMMHAaJIbHEIM CraTnueckasa TropM3OHTAaJIbHaA |CTaTndecka
HallpAaXeHue TOK, A cuya, H (xrc) a

BEPTUKAJIb—

BHIKJIIOUA TEIIS, BLOJIE OCM A BOOJE OCM B oo cuna,
B BEIKJIIOUATEJIS BRIKJIOYATENA |y




(cMm. PUCYHOK| (cM. PUCYHOK| (kTCc) (cM.
1) 1) pucyHok 1)
o 35 - 500 (50) 400 (40) 500 (50)
(oL 110 oo oo 2000 1000 (100) 750 (75) 750 (75)
150
oL 110 no|O0T 2500 oo 1250 (125) 750 (75) 1000 (100)
150 4000
oL 220 oo oo 4000 1250 (125) 1000 (100) 1250 (125)
330
(oL 500 oo oo 4000 1750 (175) 1250 (125) 1500 (150)
750

6.4.12. Ecnn ycnoBua 3KcnyaTauuum TpebyloT HOPMMPOBAHMA CTOMKOCTM K BO34eNCTBMAM
MeXaHu4eckux GaKTopoB BHELLHEN cpepl, TO rPynny 3TMX BO3aencTeuii onpegensatoT no NOCT 17516.1 m
yKa3sbigatoT B TY.

6.4.13. 3Ha4yeHMe pecypca BbIKAOYATENSA MO MEXaHMYECKOM CTOMKOCTU N (YMCno LMKAOB "BKAOYEHME -

naysa - oTkatodeHne" B - £ - O 6e3 TOKa B rnaBHOMW LeNun) AO/MKHO COCTaBnATb He meHee 2000 ans

ol
BbIK/IlOYaTe/Ielh HOPMaJIbHOrO UCNOIHEHMA U He meHee 10000 UMKNOB - AN1A BbiKAOYaTeNEN C MNOBbILEHHOM
MeXaHWYecKol CToMKocTbio. KoHKpeTHOoe 3HauyeHue yKasbiBatoT B TY M 3KCNAyaTaLMOHHbIX AOKYMEHTaX.

6.5. TpeboBaHMA K CTOMKOCTU NPU CKBO3HbIX TOKAaX KOPOTKOro 3aMblKaHUA

6.5.1. BblK/touaTe ib BO BKAOYEHHOM MOJIOXKEHUM O0/IKEH BblAePKNBaTb 6€3 NoBpeXKAeHNN, MOTYLLNX
NpPenATCTBOBaTb €ro UCNpaBHOM paboTe, 3NeKTPOANMHAMMUUYECKOE M TEPMUYECKOE BO3AENCTBMA CKBO3HbIX
TOKOB KOPOTKOr0O 3aMblKaHWA C NapameTpamm BNAOTb 40 CAeayoLmnX HOPMUPOBAHHbIX 3HAUYEHWI:

a) HanbonbLKMI NUK (TOK 3N1EKTPOAMHAMNYECKOM CTOMKOCTH) in , 3HauyeHMe KOTOPOro A0/XKHO 6bITb He

meHee 2, 5]

0,HOM /

6) cpegHeKBagpaTUYHOE 3HAaYEHME TOKA 33 BPEMSA €ro NPoTeKaHusA (TOK TEpPMUYECKOMN CTOMKOCTH) IT ,
3HaYeHWe KOTOPOro AONKHO bbiTb HE MeHee [O,HOM;

B) BpeMs NMpOTeKaHWA TOKa (BpemMs KOpOTKOro 3amblkaHus) I, ., KoTopoe pekomeHayeTcs BbiGupaThb

nm3paga:1,2vam3c.
MpumeyaHus. 1. [na BbikAoYaTeieh CO BCTPOEHHbIMM B NPUBOA, MaKCMMa/ibHbIMW pacuenuTenamm

TOKa tK.S PaBHO NONTHOMY BpPEMEHU OTKNHOYEHUA NPU MaKCMMabHOM YCTaBKe Mo BpeEMEHMU Cpa6aTbIBaHMFI B

yCcnoBnAxXx HOPMNPOBAHHOIO KOMMYTAaUMUOHHOIO UnKAa.
2. JonyckaeTca ncnonb3oBaTh BbIKAKOYATE/IN MPU BPEMEHM KOPOTKOIo 3aMblKaHUA t, NpeBbiwatowem

L., v NPy ymeHblLEHHOM No cpaBHenuio ¢ 1. 3HaveHumn Toka 1, , onpegensemom no dopmyne

I =1\t,/t. ()

3Hauenune I, npunumatot pasubim I npu £ <7 .

6.5.2. O6MOTKU 1 gpyrue snemeHTbl Llenen MakCMManbHOrO pacuenuTena TOKa, BCTPOEHHbIX B MPUBOA,
OOJ/KHbI NPU NOATAHYTOM SIKOPE BblAepXKMBaTb 6e3 noBpexaeHui NpoTeKkaHue ToKa, paBHoro 150 A, B
TeueHue 1 c - gna pacuenuTenein MrHoBEHHOTO AeNCTBUA Ha YCTaBKe OTK/oYatoLero Toka meHee 80 A u B
TeyeHue 2 C - gNs pacuenuTeneil C BblAEPKKON BpeMeHWU, a 0OMOTKM 3/1EKTPOMArHUTOB pacuenutenem
MIHOBEHHOTO AEUCTBUA HA YCTaBKe OTK/oYatowero Toka 80 A 1 6onee A0NKHbI BblAEPKMBATL NPOTEKAHME
ToKa 250 A B TeyeHune 1 c.

6.6. TpeboBaHUSA K KOMMYTALMOHHOW CNOCOBHOCTU MPU KOPOTKMUX 3aMbIKaHUAX

6.6.1. KommyTauMOHHasA CNoOCOOHOCTb BbIK/OYATENEM MPU  KOPOTKUX 3aMbIKaHMAX OO0/XKHa
obecneunBaTbCA NPU YKa3aHHbIX B HACTOALLLEM NoApa3Ae/ie XapakTePUCTUKAX U YCI0BUSIX.

6.6.1.1. HanpsA»XeHue cetu - BNJIOTb 0 PaBHOIo Hanbobluemy paboyemy HanpsKEHWUIO BbIKAOYaTe A



U,., , cooteTcTByloWEMY HOMMHANBHOMY HanpsxeHwio Bbikatovatena U, .
Mpumedanme. [ins oiknovatenent va U, =15 KB, npeaHasHadeHHbIx Takke ans ncnonbsosaHms
g cetax ¢ U, =13,8 KB, u sviknouateneit va U, =20 kB, npeaHasnaueHHbix Takke ans

ncnonbsosamua B cetaxc U, = 18 xB, ponyckaeTca AononHUTENbHO HOPMMUPOBATL KOMMYTALIMOHHYIO

CNocobHOCTb MPU YKa3aHHbIX HOMWHANbHbIX HaNPAMeHMAX ceTei, ucxoaa U3 Hambonbwmx paboumnx
HanpsaxeHun 15,2 n 19,8 KB.

6.6.1.2. TOK OTKNtOYEHUA (OTHECEHHbI K COOTBETCTBYIOLLMM HOPMMWPOBAHHLIM HUMKE YC/NOBUAM
BOCCTAHOB/IEHWA HANPAXKEHUSA):

- pJencTBylollee 3HavyeHWe ero nepuoaMyeckon COCTaBAAIOLLEN [O.H, OTHECEHHOE K MOMEHTY

npekpaweHna COnpnMKOCHOBEHUA €ro AyroraCUTe/IbHbIX KOHTAKTOB (pVICYHOK 2), - BNAOTb 4O paBHOrro ]O,HOM

- OTHOCUTE/IbHOE COAepXaHue ero anepuoguuyeckoit coctasnawolleii [ B NpoueHTax B MOMEHT,
yKasaHHbIN Bbille (ﬂ=(ia/lo.n\/2)'100, CM. PUCYHOK 3) - BM/IOTb A0 PaBHOrO HOPMWUPOBAHHOMY

3HaueHuto O, , onpeaensemomy no 6.6.2.

Tok i

A \D

0,01 ¢

AA' 1 BB' - ornbatowyme KpuBoM ToKa; BX - HyneBasa AnHus;

CC' - KpnBas CMeLLeHN HYNeBOW IMHUN KPUBOW TOKa (KpuBas
anepuoauyeckom coctasastolleit); DD' - MOMEHT n3mepeHus
Ha4Ya/NIbHOro AENCTBYIOLLErO 3HAYEHUA NEPMOAMYECKON COCTaBAAIOLLEN
TOKa BKAtoYeHusn; EE' - MOMeHT npeKpalleHMa CONPUKOCHOBEHMA
Ayroracute/ibHbIX KOHTAKTOB (BO3HMKHOBEHWE AYTK);

Io.n - ,ﬂ,eﬁCTBYI'OLLI,ee 3HayeHune nepmop,mquKon COCTaBﬂﬂIOLLI,EVI TOKa

OTKIOYEHNA, OTHECEHHOe K MOMeHTy EE'; I, - anepnoamnueckas

a

COCTaB/1AOWaA TOKa OTK/IKOYEHNA B MOMEHT EE';

I, - aMNIUTYAQ TOKa OTKNOUEHNA B MOMeEHT EE'

PucyHoK 2. MNepuoanyeckasa n anepnogmyecKkan coctasnatowme
TOKa KOPOTKOro 3ambiKaHUA
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PucyHoK 3. CopeprkaHne anepnoamnyeckomn cocTaBaatoLLei
B NpOUEeHTax
6.6.1.3. BoccraHaBauBalweecA HanpaeHWe - B  COOTBETCTBMM C  HOPMUPOBAHHbIMU

XapaKTepuUcTMkamm cobCcTBEHHOro NepexoAHOro BocctaHaBAMBatoLerocs Hanps»keHua (MBH), ykasaHHbIMMK
B 6.6.3.
6.6.1.4. TOK BKAOYEHUSA:

- HauanbHOe AeNCTByIOLLee 3HaUEHNe ero NepuoAMYecKoit coctasnsioweit 1 - BnaoTb Ao pasHoro

ero HOpMMPOBaHHOMY 3HaueHuto 1, ., KOTOpOe OMKHO BbITh He MeHee IO’HOM;

- ero HanmbonbLWUN NUK iB - BNJ1I0Tb A0 PaBHOINo HOPMMPOBAHHOMY 3HA4YE€HUIO ZB'H , KOTOpOEe A0/1KHO

BbITb He MeHee 2, SIB_H .
BKNtOYEeHME HA TOKM KOPOTKOTO 3aMblKaHWA BMJOTb O TOKA, PAaBHOrO HOPMWPOBAHHOMY TOKY
Batouerna 1 (1 cootBeTCTBEHHO I, , ), AOMNKHO BbITh NOHbLIM, C NOCAAKON Ha 3aLLeNKy.

Echn BbIKAOYATENM MPUMEHATCA C pPasHbIMM  TUMAMW NPUBOAOB, TO MpU HEO6XO,CI,MMOCTM
N3rotoBnTENIb MOXET HOPMUNPOBATL AN1A KaxXAoro n3s atux npunBoaoB CBOU 3HaYe€HUA TOKaA BKAKOYEHUA U
OTK/Il04EeHMUA.

6.6.1.5. BbinonHAemasa BbIKAOYaTENEM NOCNEA0BATE/IbHOCTb KOMMYTaUNOHHbIX onepau,mﬁ C
3a4aHHbIMN  UHTEPBaaMU MeXQy HumMM - B COOTBETCTBMM CO cChaeayowlmmn HOPMUPOBAHHbIMU
KOMMYTaUMNOHHbIMU LLUK/TaMMWU:

a) Ans BbIKNtOYaTeNel, NpeAHasHauYeHHbIX A4na paboTbl npu AMNB, - KOMMYTaLMOHHbIE UUKAbI - 3TO:
umMkn 1: 0 - £, -BO-180c-BO;
umkn 2: 0-180c-BO-180c - BO,

roe O - onepauna OTKAKYEHNA TOKa KOPOTKOIo 3aMblKaHMA BMNJ1IOTb 40 PAaBHOTo [

O,HOM"
BO - onepauma BKAKOYEHUA HA TOK KOPOTKOIO 3aMblKaHWS BMJIOTb 40 PaBHOIO IB.H W He3ameganTeIbHO
(6e3 npeaHamepeHHO BblAEPKKM BPEMEHN) CAeAyIOLLAA 33 Hell onepaLma OTKAOUYEHUS;

t6T - HOpMUPOBAHHAA b6ecTtokoBas naysa npu ATl1B, 3HayeHue KOTOpOﬁ MOXET HaxoaAnTbCA B npegenax

oT1 0,3 0o 1,2 ¢, npMyem Ana BbiK/OYaTeNnel, npeaHasHavyeHHbIX 418 paboTbl npu bbicTpoaencTeytowem AlB
(BANB), 3To 3HaueHMe NpUHMMaeTca paBHbim 0,3 c;

6) ANnA BbIKAOYaTENEN, HE NpeAHa3HaYeHHbIX Ana paboTbl Nnpu AMB, - TONLKO LUMKA 2;

B) AN1S reHepaTopPHbIX BbIK/OYaTeel 40NyCcKaeTcss BMECTO LMKAa 2 HopMnpoBaTb LnKkA BO - 30 MUH -
BO;



r) soikaovatern Ha U, <220 kB, npeaHasHauenHbie ana pabotsl npu AMB, Kpome

HOPMMPOBAHHbIX KOMMYTALIMOHHbIX LMKNOB 1 1 2, AO/MKHbI TaKXKe BbINOAHATL UMk O - f5 - BO - 20 c - BO

(umkn 1a).
MpumeyaHua. 1. KommyTaumMoHHasa cnocobHOCTb BbiKAOYaTeNel, NpeaHa3HaYeHHbIX Ana paboTbl npu

AMNB, obecneynsaetca npu 6eCTOKOBbIX Nay3ax, PaBHbIX AW 6onbwmnx Iy, .

2. [na BblKNtoYaTeNei, NnpegHasHavyeHHbIX ans paboTbl Npu AMB, TOKM BKAOYEHUA U OTKAOYEHMA ANA
UMKAa 2 MOTYT HOPMMPOBATLCA 6OALLLIMMU, YEM ANA UMKAa 1.

3. Ecv gna BO34YLIHOTO BbIKAOYATENA AU ANA BbIKNOYATENA C MTHEBMATUYECKMM NPUBOAOM B LLeNsAX
BbINO/IHEHWNA MNOCAeAHEN YacTM HOPMMPOBAHHOTO KOMMYTaUMOHHOrO uMkna (BO) TpebyeTca B TeyeHue
nHTepBana sBpemeHn 180 ¢ nam 20 ¢ NoAnMTKa CXKaTbiM BO3AYXOM, TO HEO6XOAMMOCTb 3TOM NOAMUTKU
[OMKHA 6bITb YKa3aHa B 3KCMAyaTaUMOHHbIX OKYMEHTaX.

4. Ans BbIKNOYaTeNEN C NPYKUHHBIMW NPUBOAAMMU AOMYCKAETCA MO COMNAacoBaHMUIO C 3aKa3uMKOM
BMecTo nay3sbl 20 ¢ B uMKae 1a HOpMMUPOBATL Nay3y, yBENMYEHHYIO 40 3HAaYEHUSA, PAaBHOrO BpeMeHW 3aBo4a
NPYXWH.

5. Mo cornacoBaHuio C 3aKa3yMKOM JOMYyCKaeTcs ANA OTAEeNbHbIX TUNOB BbIKNOYATENEN Ha

U " <220 xB HOPMWPOBATb TONLKO LUMKAbI 1 1 2.

HO

6.6.2. HopmnpoBaHHOE MPOLEHTHOE COAEpP!KaHWe anepuoaMUecKoi COCTaBAAWEn HOMUHAIBHOIO
TOKa OTKMtoueHua [3, onpeaenaloT Mo KpWBOK Ha pUCYHKe 3 B QYHKLMW BpemMeHW T OT MOMeHTa

BO3HUKHOBEHMA KOPOTKOro 3aMblKaHMA A0 MOMEHTa NpeKpaweHnA CONPUKOCHOBEHNA AYyroraCUTeIbHbIX
KOHTaKTOB. Bpema T nNpuHMMAIOT paBHbIM MUHUMAIbHOMY 3HAYEHUIO COBCTBEHHOrO BpemMeHU OTKNYEHNA

BbIk/touaTena £y . .. C/A0BaBAEHMEM MUHUMA/IBHOTO BPEMEHN eiiCTBUA peneiiHoil 3awmTbl 10 mc.

B HekoTOpbIX Cc/yyasax, Hanpumep nNpu pPacrnonoXeHUW BbIKIYaTena BO/IM3M  WUCTOYHMKOB
reHepnpoBaHMA 3N1EKTPO3HEPIrUKn, coaepKaHume anepmop,mqecr(oﬁ COCTaBﬂﬂIOLLI,EVI B NMPOUEHTAX,
cooTBeTCcTByrow,ee MMHMMAJZIbHOMY 3Ha4Y€HUIO CO6CTBEHHOTO BpeéMeHU OTKZIIOYEHUA BbIK/IKOYATENA, MOXKET
6bITb 60nbLIE NOJIY4EeHHOro NO PUCYHKY 3. B 3TMUX ciy4aax NO COrNacoBaHMIO C 3aKa3uMKOM AONyCcKaeTca:

a) ycTaHaB/MBaTb 3HAYeHUs ﬂH 6onee onpeaensemblix Mo PUCYHKY 3;

6) NpMHMMaTbL 3HaveHMe BpemeHu, gobasnsemoro K I, 6onee 10 mMc B COOTBETCTBMM C

0.C, MUH /

$aKTMUYECKMM 3HAYEHMEM MUHMMA/IbHOTO BPEMeEHU cpabaTbiBaHUA penermHON 3alumTbl, AENCTBYIOWEN Ha
OTK/IlOYEHME BbIK/IOYaTENS.

Mpumeuanue. Ecau snauenne [ < 20%, 1o sHauenme B, npunmumalot pasHbim 0.

6.6.3. HopmunpoBaHHble XapaKTePUCTUKN NepexoAHOro BocCTaHaBAMBatoweroca HanpsaxkeHus (MBH)
6.6.3.1. HopmwupoBaHHble xapakTepuctuku [BH 3a4aloTcs  YCAOBHOW  TPaAHMYHOW  JIMHUEN,
onpeaensemoin:

a) ABymMA napametpamu - U t3, a TaKXe KoopauHaTamMun NNHUKU 3ana3jblBaHUA u' n td B

c?’

COOTBETCTBMU C PUCYHKOM 4 nnu

6) yeTbipbMA NapameTpamu - U, U, I;, I, , a TakXKe KOOPAMHATAMMN IMHUM 3ana3abiBaHmA Uu' n [, B

c’

COOTBETCTBUM C PUCYHKOM 5.
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3 Bpewmsa ¢

1 - ycnoBHasA rpaHuyHaa AnHma NBH;
2 - "MHKUA 3ana3abieanua MBH (napannenbHaa rpaHUYHON AUHUK)

PucyHok 4. HopmupoBaHHble xapaktepuctmkm MBH,
onpeaensemoro Asymsa napametrpammu
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1 - ychoBHasA rpaHnyHan anHma NBH;
2 - NuHKA 3anasabiBaHuna NBH (napannenbHas rpaHUYHON TNHUK)

PucyHok 5. HopmunposaHHble xapaktepuctuku MNMBH,
onpeaenaemoro 4eTbipbma NapameTpamu

MNapameTpobl 1/[1 n I/IC onpenenarTca COOTHOWEHNUAMMN:

u, = \/EUBH - ans soiknovateneiic U, <35 kB,
u, =0, 75\/5(]3n - ana soikmodateneiic U 2110 kB, (2)
uC = Ka \/EUBH ’

UB]'[ = Kn.rUH,p /\/g ’



rae U,
K

m.r

T1

- MOZIIOCHOE BO3Bpallatolieeca HanpAaxXeHune,

- KO3dPULMEHT NEpPBOTo racalLero noatca (Npu TpexpasHoOM KOPOTKOM 3aMblKaHUK);

K, - koadpduumeHT npesbilweHns amnantyapi.

Ona seikmovatenein ¢ U, <35kB K  =15; ana swiknouareneit ¢ U, 2110 kB
Kn.r = 1’3 .

3HayeHunsa Ka , coctasastowme ot 1,4 go 1,54, npuseneHsl B Tabnmuax 4 - 11.

6.6.3.2. BblKNtoyaTeNb AOMKEH OTKNOYATh TOKM BNAOTH .0 HOPMUPOBAHHOIO NPU ycioBuu, Yto MNBH B
MeCTe YCTaHOBKM BblKNOYaTENA:

a) He BbIXOAMT 3a Npeaenbl (He NPOXOAUT Bblle) YCAOBHOM rPaHUYHON NUHUWK;

6) NnepeceKaeT 0A1H pa3 NMHMIO 3aNa3abiBaHNA M BTOPUYHO ee He NepecekaerT.

6.6.3.3. HopmuMpoBaHHble XapaKTepuUcTMKM MBH nNpu OTKAKOYEHMM TOKOB KOPOTKOIO 3aMblKaHMS,
npuBegeHHble B Tabauuax 4 - 11, cOOTBETCTBYIOT YCNOBMAM paboTbl NepBOro racsAuiero noswca npu
OTKNHOUYEHUM TPEX(PA3HOrO KOPOTKOro 3aMbIKaHMA.

Tabnuua 4
HopmunpoBaHHble xapakTepuctukm NBH ana BoikaovaTenen
C HOMWHaNbHbIM HanpaxeHnem oT 3 0o 35 KB npu oTKAOUYEeHNM TOKaA
IO.H = IO,HOM . YcnoBHaA rpaHMYHan IMHUA 3a4aHa
asyma napametpamn K =15 K =1,4
U /U , kB|lu , xB |t , Mrc |t , Mmxc|u', xB [t', Mxc |S = u /t , xB/MKC
HOM H.Pp c 3 d c 3
3/3,6 6,2 41 6 2,1 20 0,15
6/7,2 12,3 51 8 4,1 25 0,24
10/12 20,6 61l 9 6,9 29 0,34
15/17,5 30 71 11 10 35 0,42
20/24 41 87 13 14 43 0,47
35/40,5 69,4 122 18 23,1 59 0,57
u=1,4x1,5x \/2/3 x U ; t =0,15t ; u'" = 1/3u .
c H.p d 3 c
Tabnuua 5
HopmupoBaHHble xapakTepuctukm NBH ana BoikaovaTenen
C HOMWHaNbHbIM HanpaxeHnem oT 3 0o 35 KB npu oTKAOUYEeHNM TOKaA
IO.H = 0, 6]0,H0M . YCNoBHaA rpaHMYHaA IMHUA 3a4aHa
asyma napametpamn K =15, K =1,5
U /U , kB |u , xB |t , Mkc [t , Mxc [u', xB|t', Mxc|S = u /t , xB/MKC
HOM H.P c 3 d c 3
3/3,6 6,6 17 3 2,2 9 0,39
6/7,2 13 22 3 4,4 11 0,60




10/12 22 26 7,3 13 0,85
15/17,5 32 31 11 16 1,04
20/24 44 38 15 18 1,16
35/40,5 74 52 25 25 1,44
u=1,5x1,5x \/2/3 x U ; = 0,15t ; u' = 1/3u .
c H.P c
Tabnunua 6
HopmupoBaHHble xapaKkTepucTuku MNBH ans BbikaoyaTenemn
C HOMUWHANbHbIM HanpsAKeHnem ot 3 A0 35 KB npu OTKAOYEHWUM TOKA
IO_H =0, 3[O,H0M . YcnoBHasA rpaHMYHas IMHKUA 3agaHa
ngyma napamerpamn K =15, K =1,5
U /U , kB |u, xB |t , Mrxc [t , Mxc [u', xB|t', Mxc|S = u /t , xB/MKC
HOM H.D c 3 d c 3
3/3,6 6,6 9 2,2 4 0,77
6/7,2 13 11 4,4 6 1,20
10/12 22 13 7,3 6 1,70
15/17,5 32 15 11 7 2,14
20/24 44 19 15 9 2,32
35/40,5 74 26 25 13 2,88
u=1,5x1,5x \/2/3 x U ; t = 0,15t ; u' = 1/3u
o) H.P d 3 c
Tabnuua 7
HopmupoBsaHHble xapakTepuctukm MNBH ana soikntovaTenei
C HOMUWHANbHbIM HanpsaXKeHnem ot 3 A0 35 KB npu OTKAOYEHWN TOKA
IO_H =0, HO,HOM . YcnoBHaA rpaHMYHas IMHKUA 3agaHa
ngyma napamerpamn K =15, K =1,5
U /U , kB |u, xB |t , Mrxc [t , Mxc [u', xB|t', Mxc|S = u /t , xB/MKC
HOM H.D c 3 d c 3
3/3,6 6,6 9 2,2 4 0,77
6/7,2 13 11 4,4 6 1,20
10/12 22 13 7,3 6 1,70
15/17,5 32 15 11 7 2,14
20/24 44 19 15 9 2,32




35/40,5 74 26 4 25 13 2,88

u=1,5x1,5x \/2/3 x U ; t = 0,15t ; u' 1/3u .
c H.p d 3 c

Tabnunua 8
HopmupoBsaHHble xapakTepuctukm MNBH ana soikntovaTenei
C HOMUHaNbHbIM HanpaXeHnem 110 - 750 KB npu OTKAOYEHMN TOKA
];ﬂ ZRL“mM.ycnOBHaﬂrpaquHaﬂnMHmnsaAaHa
nsyma napametpamn K, =13, K, =1,4
U /U , kxB|u , xB|t , Mrxc|u , xB|t , Mxc|t , Mxc|u', B t', MKC S =u /t , xB/MkC
HOM H.p 1 1 c 2 d 1 1
110/126 100 50 187 200 2 (14)| 50 |or 27 mo 39 2,0
150/172 137 68 255 272 2 (19)| 68 |or 36 mo 53 2,0
220/252 200 100 374 400 2 (28)| 100 |or 52 mo 78 2,0
330/363 289 144 538 576 2 (40)| 144 |oT 74 mo 112 2,0
500/525 417 209 779 836 2 (59)| 209 |or 107 mo 166 2,0
750/787 626 313 1167 | 1242 2 (88)| 313 |or 158 mo 245 2,0
u=20,75x 1,3 x \/2/3 xU ;u =1,4x1,3x\/2/3xU ; t =4t ;
1 H.P c H.P 2 1
u' = 1/2u
1
HpMMeanme. HOpMI/IpOBaHHOe 3HaueHMe t - 2 MKC; IPM MCIBEITAHMAX 3HAYEHUE
t wmMoOxeT OBITH YBEJIMYEHO OO 3Haqe$MH, yKasaHHOTO B Ckobkax, eciu
BSKJTIO‘«IaTeﬂI: MCIIEITEIBAKT B pexmnMme OTKJIOUEHMA TOKa HeyINaJIEHHOT'O KOPOTKOI'O
3aMBIKAHMSA .
Tabnmua 9
HopmupoBaHHble xapakTepuctukm NBH ana BoikaovaTenen
C HOMUHaNbHbIM HanpsaxXeHuem oT 110 po 750 KB npu oTKAOYEHUN
TOKa IAH ::O,6léHm4.ycnOBHaﬂrpaHMHHaﬂﬂMHMﬂ3aAaHa
ngyms napametpamn K =13 K =1,5
U /U , kB|lu , xB|t , Mxc|u , xB|t , Mxc| t , Mkc u', xB t', MKC S =u /t , xkB/MKC
HOM H.P 1 1 c 2 d 11
110/126 100 33 200 198 |or 2 mo 10| 50 |oT 19 mo 27 3,0
150/172 137 46 273 276 |Oor 2 mo 14| 68 |or 25 mo 36 3,0
220/252 200 67 400 402 |or 2 mo 20| 100 |OT 35 mo 53 3,0
330/363 289 96 577 576 |Or 2 mo 29| 144 |OT 50 mo 77 3,0
500/525 417 139 834 834 |or 2 mo 42| 209 |Or 72 mo 112 3,0
750/787 626 209 1251 | 1254 |Oor 2 mo 63| 312 |Or 106 mo 166 3,0
u=0,75x 1,3 x\/2/3xU ;u =1,5%x1,3x\/2/3xU ; t =6t ;
1 H.p c H.p 2 1




2 Mkc <= t <= 0,3t ; u' = 1/2u .
d 1 1

Tabanuya 10
HopmupoBaHHble xapakTepuctuku MNBH ans BbikaoyaTenemn
C HOMWHaNbHbIM HanpaxeHnem oT 110 go 750 KB npu oTKAKOYEHUHN
TOKa ]O.H = 0, 3]0,H0M . YCNoBHaA rpaHMYHasa AMHUA 3a42aHa
ngyms napametpamn K =1,3, K =1,54
U /U , kB |u , xB |t , Mkc [t , Mxc [u', xB|t', Mxc|S = u /t , xB/MKC
HOM H.pP c 3 d c 3
110/126 206 41 6 69 20 5,0
150/172 281 56 8 94 27 5,0
220/252 411 82 12 137 39 5,0
330/363 592 118 18 197 57 5,0
500/525 857 171 26 286 83 5,0
750/787 1284 257 39 428 125 5,0
u=1,54 x1,3 x \/2/3 x U ; t =20,15t ; u' = 1/3u
c H.p d 3 c
Tabanuya 11
HopmupoBaHHble xapakTtepuctuku MNBH ans BbikaoyaTenemn
C HOMWHaNbHbIM HanpaxeHnem oT 110 go 750 KB npu oTKAKOYEHUHN
TOKa IO.H = 0, anHOM . YcnoBHaA rpaHNYHasa AMHUA 3a4aHa
[BYMA napameTpamm KHr =13, K, =154
U /U , kB |lu, xB |t , Mxc |t , Mxc [u', xB|t', Mxc|S = u /t , xB/mMKC
HOM H.pP c 3 d c 3
110/126 206 29 4 69 14 7,0
150/172 281 40 6 94 19 7,0
220/252 411 59 9 137 29 7,0
330/363 592 85 13 197 41 7,0
500/525 857 122 18 286 59 7,0
750/787 1284 183 27 428 88 7,0
u=1,54 x1,3 x \/2/3 x U ; t =20,15t ; u' = 1/3u
c H.p d 3 c

6.6.3.4. Echn ycnosue no 6.6.3.2 He BbINOAHAETCA, TO BO3MOXHOCTb NPUMEHEHUA BbIKAOYaTENA B
OAHHOWM uenn fonXHaA BblTb cornacoBaHa MeXAay U3roTOBUTENEM M 3aKa3uMKoM. lpeBbilleHne ycAoBHOM



rPaHMYHOM IMHUM BO3MOXKHO, B YaCTHOCTM, NPU YCTAHOBKE BbIK/tOYaTeNA:
a) B Lenu reHepaTopa;
6) HenmocpeaCTBEHHO 3a MOLWHbIM TpaHcpopmaTopom (aBToTpaHchopmaTopom) MpU OTCYTCTBUM
CyLEeCcTBEHHON eMKOCTU NPUCOeANHEHUN.
PekomeHayemble xapaktepuctmkm MBH npu ycTaHOBKe BbIKAOYATeNA B LLeNU reHepatopa AaAa TOKa

I

)

6.6.3.5. Onn Bbiknovatenen ¢ U,

wom NPUMBeAeHbI B Mpunoxenunu .

>110kB u [

0,HOM

>25 kA OOMOJIHUTE/IbHO HOpMUPYeETCA

HayanbHas 4Jactb [BH (HayanbHoe MBH - HMBH). HMBH onpeaensetrcA napameTrpamu fi, n i,

XapaKTeEPU3YIOWMMM ee TPaHUYHYIO IMHWUIO, B COOTBETCTBMM C PUCYHKOM 6 U Tabnunuei 12.

Hanpsxerue u

OcHoBHas
cocTasnsowas MBH o

\ MNonHoe MNBH

Tabanuya 12

0.2u; ~—1-%; Ha BbIKIo4aTene
JluHua sapepxxun MNBH
0 : /
Byt
0 t; Bpems t
PucyHok 6. HauanbHaA 4acTb nepexogHoro
BOCCTaHaBAMBatoweroca Hanps:keHua (HMNBH)
HopmunposaHHble 3HayeHnAa HINBH
U /U , KB Kosbduumenr £ , kB/xA |KoopmomuHaTa BpeMeHM t , MKC
HOM H.p i i
110/126 0,046 0,4
150/172 0,058 0,5
220/252 0,069 0,6
330/362 0,092 0,8
500/525 0,116 1,0
750/787 0,159 1,1




Muk HIMBH onpegensatoT ymHOMXeHuem KoadduumeHTa fl Ha JeWNcTBylolwlee 3HayeHWe TOKa

oTKNtoYeHuA. TpebosaHus K HIMBH He pacnpocTpaHAtoTCcA Ha BbIK/AoYaTeNU, ABASIOWMECH COCTaBHOM YacTblo
KPY3.
6.6.3.6. TpeboBaHUA K xapaKTepucTukam MNBH ans BbikAoyaTenen, npegHasHavyeHHbIX A5 NPAMOro

npucoeanHenus Kk sosayiuHbim ankmamc U, > 110 kB u 1, > 12,5 KA, npu ycnosum otknrouenns

0, HOM

04HOGbA3HbIX HeyAaNIeHHbIX KOPOTKMX 3aMblKaHWA onpeaensoTcd HOPMUPYEMbIMU NMapameTpammn AUHUN:

BOJIHOBbIM conpoTMBAeHNEM z = 450 Om, KoapdULMEHTOM NUKa KM =1,6 1 Bpemerem 3agepiku Ly,

pagHbiMm 0,2 mKc - ana sbiknodatenen Ha U, <150 kB wn 0,5 mrc - gna sbiknodatenein Ha
U, >220xB.
Ona oTaenbHbIX TUNOB BblK/OYaTeIeli Ha HOMUHa/bHble HanpaxXeHua 330 KB 1 6bonee gonyckaerca no

COrnacoBaHuIO C 3aKka34ynkom HOpMHUPOBATb 3HAYEHNA Z U Kn.n MeHbLWNMU, HEM YKA3aHO Bbille, Hanpumep

B C/ly4yae, ecivM B KOHCTPYKLMWN IMHMU 3NeKTponepesadn npesycmMmoTpeHbl MeponpuaTua, ymeHblamowme
3pPEKT CONMKEHMA NPOBOAOB NPU KOPOTKOM 3aMbIKaHMMU.

6.6.4. [lonyckaemoe g/1a Kaxk[0ro Noatoca BbiKoyaTensa 6e3 ocMoTpa U PeMOHTa AyroracuTesibHoro
YCTPOMCTBA YNCN0 ONepaLmin OTKAOYEHUSA U BKAKOYEHUS (pecypc N0 KOMMYTALMOHHOM CTOMKOCTM) NPU TOKax
KOPOTKOro 3aMblKaHMA 1 Harpy3o4YHbIX TOKax cieayeT HOPMUpPoBaThb B TY 1 3KCMAyaTaUMOHHbIX AOKYMEHTaX.

N9 ra30BbIX M BaKYYMHbIX BbIK/lOYaTeNen npu Toke ]O,HOM [0MYyCKaemMoe YMUCN0 OTKIIOYEHUI AOMKHO

ObITb HE MeHee yKa3aHHbIX B Tabaumue 13.

Tabnunua 13
ﬂ,onyCKaemoe YMC/IO OTKNOYEHU I Npu TOKax ]O’HOM
BuOel BHIKJIIOUATEJIENV JonyckaeMoe UYMCJIO OTKJIOUEHMM INIPpM TOoKax 1 , KA
O, HOM
no 31,5 BxJOU. 40 50 63
T'asoBHE 20 15 12 8
BakyyMHEE 25 20 18 10
Mpn TOKe KOPOTKOro 3aMblKaHUA 0, 6[0’H0M MMWHUMAIbHOE A0MYCKaeMOe YMC/I0 OTKAOYEHUN AOMKHO

6bITb 60/1€€ HOPMMPOBAHHOTO ANA 107H0M B 1,7 pasa.

MVHUManbHOe [O0MYyCTUMOE YMCIO BKOYEHWUU MpU TOKe [O,HOM [OMKHO bbb He meHee 50%

OOMNYCTUMOTO YMCNA OTKAKOYEHUN.
6.7. TpeboBaHMA K KOMMYTALMOHHOM CNOCOBHOCTM B YCNOBUAX paccornacoBaHma ¢as

6.7.1. Boiknowatermva U, 2110 KB gonskHbl 6b1Tb cnocobHbI NpOM3BOAMTL KOMMYTaLMIO IMHUIA
B YC/IOBMAX PacCOrnacoBaHna $ba3 npu HOPMMPOBAHHOM ToKe oTKtouerus, coctanstowem 0,257 7

0, HOM
BO3BPALLAIOLLEMCA HANPSKEHUN 2, O\/2/3UH.p )

dopma HopmupoBaHHON Kpusol [BH ponxHa cooTBeTCTBOBATb NPMBEAEHHOM Ha pPUCYHKe 5.
HopmupoBaHHble 3HaueHns napameTpos MNBH npueeaeHs! B Tabaunue 14.

Tabnuua 14

HopMuMpoBaHHbIE XapaKTePUCTUKKM MBH Npu OTKAOUYEHUN TOKa
B pPeXKMMe paccoriacoBaHua ¢as. YCIoBHAA rpaHUYHas MHUA

3afaHa yeTbipbma napametpamn, K . =2,0, K, =1,25



U /U , kB|lu , xB|t , mMxc|u , kB|t , mMxc|t , Mxc|u', xB|t', Mxc|S = u /t , xB/mMKC
HOM H.D 1 1 c 2 d 1 1
110/126 154 100 257 oTr 200 or 2 77 oT 52 1,54
mo 400 mo 10 no 60
150/172 210 136 350 Oor 272 or 2 105 Oor 70 1,54
no 544 oo 14 no 82
220/252 308 200 513 OoT 400 or 2 154 Oor 102 1,54
no 800 no 20 no 120
330/363 444 288 740 OoT 576 or 2 222 Or 146 1,54
no 1152 mo 29 no 173
500/525 642 417 1070 |OT 836 oT 2 321 Oor 210 1,54
no 1672 mo 42 no 250
750/787 962 625 1604 |OT 1242| OT 2 481 Or 314 1,54
no 62 no 374
no 2484
u=20,75x 2,0 x \/2/3 x U ;u =1,25x 2,0 x \/2/3 x U ;
1 H.p c H.p
2 MkCc <= t <= 0,1t ; u' = 1/2u
d 1 1

6.7.2. BbikntoyaTenm, npegHasHa4yeHHble ONnAa YCTaHOBKU B UENU reHepaTtopoBs, 0/1IXKHbl OTK/KOYaTb
TOKM B YCNOBUAX paccornacoBaHuA ¢33 HanpAaXxXeHnAa Co CTOPOHblI reHepaTtopa M CO CTOPOHbI CUCTEMBbI.
HOpMMpOBaHHbIVI TOK OTK/IIOYEHUA, BO3Bpallawoweeca HanpAaxXeHne u MNBH YCTaHaB/IMBAOTCA NoO

COrNaCcoBaHMUIO C 3aKa34yMKOM. HOPMMPOBAHHbIA TOK OTK/IOYEHUA AO0MKeH OblTb He MeHee 0,5]0,H0M.

3HavyeHuMa Bo3Bpallatolerocs HanpaxeHua u MBH cneayet ycTaHaBavBaTh NpU yrae pacxoxKaeHua ¢as
HaNPAXEeHUA CO CTOPOHbI CUCTEMDbI U CO CTOPOHbI reHepaTopa, paBHOM 90 nan 180 aneKTpuYecKkMm rpagycam,
MO COr1acCoOBAHUIO C 3aKa3YMKOM.

6.8. TpeboBaHMA K KOMMYTALMOHHON CNOCOBHOCTU MPU OTKIOUYEHUM U BKIOYEHUM EMKOCTHbIX TOKOB
HeHarpy*KeHHbIX BO34YLWHbIX TMHUI 1 B6aTapeit KOHAEHCAaTOPOB

6.8.1. Boikntouatenn Ha U, =110 KB pomkHbl 6biTb cnocobHbl oTkAlOuaTh M BKAKOYATb TOKM

HEHArpy>KeHHbIX BO3A4YWHbIX JIMHWUIA BMAOTb A0 HOPMMUPOBAHHbLIX 3HAYEHUIH TOKOB OTK/OYEHUSA
HeHarpy»eHHoW BO34yLHOM IMHUK, NpUBeAEeHHbIX B Tabauue 15.

Tabnunua 15

HopmunpoBaHHbIe 3HaYEHMA TOKOB OTK/IIOYEHNA
HeHarpy*KeHHoM BO34YLWHOWN INHUMK

U /U , KB Tok, A
HOM H.p

110/126 31,5
150/172 63
220/252 125
330/363 315
500/525 500

750/787 900




BbikAtoyaTenn OO0/KHbI OTKAOYATb HeHarpy)KeHHble ¢asbl TpexdasHbIX BO3AYLWHbLIX JNHUKA NpU
Ha/IMuMM KOPOTKOrO 3amblKaHUA B OAHOW wAM AByx Apyrux ¢dasax (ABYCTOpOHHee OTKAYeHue
HECMMMETPUYHOTO KOPOTKOro 3amblKaHMA MPU HeoAHOBPEeMEeHHOW paboTe BbIK/AKOYATENEN Ha KOHLUaX
NMHNN).

6.8.2. Bbikntouyatenu, npegHasHayeHHble A48 KOMMYTaUMW KOHAEHCATOPHbIX baTapei, A0MXKHbI
OTK/IIOMATb W BK/IKOYATb TOKU KOHAEHCATOPHbIX OaTapei BM/IOTb A0 HOPMMPOBAHHbLIX 3HAYEHWN MpwU
HanpA»XeHUn BNAOTb A0 Hambonbluero paboyero. HopmupoBaHHbIE 3HAYEHWs TOKOB OMpeaensloTca B
TEXHUYECKUX YC/TOBUAX.

6.8.3. Bblkntouatenun, npegHasHaAYeHHbIE 1A KOMMYTaALUMM EMKOCTHOrO TOKa, N0OAPA3AeNAoTCA Ha ABa
Knacca: knacc C1 - ¢ HU3KOM BEpPOATHOCTbIO MOBTOPHOro Npobosn; Knacc C2 - ¢ 04eHb HNU3KOM BEPOATHOCTbIO
noBTOpHOro npobos.

6.9. TpeboBaHNA K KOMMYTALLMOHHOM CNOCOBHOCTM MPU OTKAHOUYEHUN N BKIOYEHUWN LIYHTUPYIOLWErO
peakTopa

6.9.1. BbikntovaTenu, npegHasHayeHHble NA KOMMYTaUMM TOKA WYHTUPYHOLWEro peakTopa, AOMXKHbI
OTK/IIOYATb TOKU LUYHTUPYIOLWLEro peakTopa OT MMHMMAJIbHO AONYCTUMOrO BM/IOTb A0 HOPMMPOBAHHOMO
N3roToBUTENEM NPU HANPSKEHUN A0 HAMOONbLIErO paboyero HanpaXeHUs BKAOUYNTENbHO 6e3 NpeBblleHus
OOMNYCTUMbIX 3HAYEHWN nepeHanpsaKeHWn, HOPMMPOBAHHbLIX W3roTOBMTENEM MO COM/1aCoBaHUIO C
3aKa3uymMKoM. M3roToBuTeENb [OMKEH YKasblBaTb HEOOXOAMMOCTb MPUMEHEHMA YCTPOWCTB 3aliMTbl OT
nepeHanpsxeHun.

6.9.2. [ina soiknouateneit ¢ U, =110 kB pekomenayembie sHaueHns HopmmposaHHOro Toka

OTKNIOYEHMWA WYHTUPYIOLLEro peakTopa - (315 +/- 63) A, MMHMMaIbHOTO TOKA OTK/IIOUYEHMA LYHTUPYIOLWEro
peakTopa - (100 +/- 20) A.

6.10. TpeboBaHMA K HaNpPsAXKEHUIO pagMonomex

6.10.1. TpeboBaHWA K HaMNPSXKEHUIO pPagvoONoOMex NPeabsBAAITCA K  BbIKAOYATENAM Ha

U,.=110kB.

6.10.2. Hanpa)keHne pagnonomex, CO34aBaeMbliX BbIKAOYATENAMM NPU HANPAKEHUMU 1,1UH_p /\/g,

He A40/1KHO npesblwath 2500 MKB npu yactoTe HacTPOKK nsmeputenbHoi uenu (500 +/- 50) Kru,

6.11. TpeboBaHMA K 3N1EKTPOMArHUTHOM COBMECTUMOCTHU

TpeboBaHMA K 3N1EKTPOMArHUTHON COBMECTMMOCTU MPEeAbABAAIOTCA K BbIK/AOYATENAM, MMEIOLLUM
3/1eKTPOHHbIE KOMMOHEHTbl, BO3L4ENCTBME MOMEX Ha KOTOpble MOMET MNPMBECTU K HernpaBUIbHOMY
bYHKLMOHNPOBaHUIO. KOHKpeTHble TpeboBaHMA 40MKHbI ObITb YKa3aHbl B TEXHUYECKUX YCIOBUSX.

6.12. TpeboBaHMA K KOHCTPYKLMM

6.12.1. O6bwume TpeboBaHuA

6.12.1.1. KOHTaKTHble 3aXKMMbl BbIBOAOB BbIKAOYATENSA AOMKHbI COOTBETCTBOBATb TpeboBaHuam FOCT
10434, IOCT 21242 n TOCT 24753.

6.12.1.2. BbikntoyaTenb (Nontoc BbIKAKOYATENs) [O/KEH WMMETb KOHTaKTHYIHO MNAOWAAKY Ans
noacoeAMHeEHMA 3a3eM/IAIOLLErO NPOBOAHMKA M 3a3eMANAIOWMIA 3aKnUM (3axKumbl) no FTOCT 21130 u FOCT
12.2.007.3 c yKa3zaHMeMm 3HaKa 3a3eM/1eHma.

6.12.1.3. MeTannnyeckue 4acty, NoABepratoLmnecs BO34eNCTBUIO KIMMATUYECKUX GaKTOPOB BHELLHEN
cpeabl, NPU He0bXOAMMOCTU AONKHbI UMETb 3aLLMTHbIE MOKPbLITUA C Y4ETOM YC/I0BUI 3KcnyaTaumm no FOCT
15150 u cpoKa cnyKbbl nsgenus.

6.12.1.4. Bbikntoyatenb (MosoC BblKAOYATENs) LOMKEH WMMETb YKasaTeslb BK/IIOYEHHOTO MU
OTK/NIHOYEHHOTO MONOXEHUN, BbINOAHEHHbIN B cooTBeTcTBUM ¢ TOCT 12.3.007.3.

6.12.1.5. B BbIK/ItOYATENAX A0KHbI ObITb YCTAHOB/IEHbI CYETYMKM YMCNa CpabaTbiBaHUNA.

6.12.1.6. Boikntoyatenm gonxHbl UMETb KOMMYTUPYIOLLME KOHTAKTbl 419 BHELWWHWX BCNOMOraTesibHbIX
Lenel B KosinyecTse He meHee 12, yCTaHOB/IEHHblE B MECTax, AOCTYMNHbIX 419 OCMOTPa U PEMOHTa.

Yncno KOMMYTUPYIOLWMX KOHTAKTOB A/17 BHELWHUX Lienein, B TOM YMCAe 3aMblKaOLWMX, Pa3MblKatoLmx
N NepekatoYatoWwmx, AOMKHO BbiTb YKa3aHOo B TY M B 9KCNAYaTaLUMOHHbIX 4OKYMEHTaX U3roTOBUTENS.

6.12.1.7. KOHCTPYKLMA BbIKAOYATENEN KAMMATUYECKMX UCNoaHeHWUI XJT n YX/1 fonKHa B ,ONOAHEHUe
K TpeboBaHMAM HACTOSALLEro CTaHAApPTa COOTBETCTBOBaTh TpeboBaHuam FOCT 17412.

6.12.1.8. BHYTpEHHME 3/IEMEHTbI BbIK/lOYATENEN KaTeropum pasmelieHma 1 (M30aaumm, mexaHM3mbl,
3N1eKTpUYECcKMe YCTPOICTBA M Ap.) AO0MKHbI BbITb 3aLUMLLLEHbI OT NONaAaHMA B HUX aTMOCHEPHbIX 0CaAKOB.

6.12.1.9. BbikntoyaTenn Kateropmm pasmelieHna 1 uam 2, nmetrowime BHYTPEHHUE M30AALMOHHbIE
NMONOCTWN, HEe 3aMoJIHEHHblE MOCTOAHHO W30/ALMOHHOM KUAKOCTbIO WM CXHATbIM ra3om, A0XKHbI MMETb
yCTpoiicTBa (Hanpumep BEHTUNALMOHHOE, HarpeBaTe/IbHOE WM OCYLUMTENbHOE) ANA  UCKAUYEHUs



KOHAEeHcauuu Bnaru (Npu KonebaHusax TemnepaTypbl OKPY)KaloLLero Bo3Ayxa), KOTOpas MOMKET Bbi3BaTb
nepeKkpbITUA U30NALMUN.

6.12.1.10. Bobikntoyatenu, Tpebylowme NpUMEHEeHUs MoAorpeBa MPU MOHUMKEHHbIX TemnepaTypax
OKpYy»KatoLwero Bo3ayxa, AOKHbl UMEeTb Nog0rpeBaTesibHble YCTPOMCTBA - OAHO- UAN MHOTOCTYNEHYaTble U
CpeAcTBa AN1A UX PYYHOrO MW aBTOMATUYECKOro BKAKOUYEHUA U OTKAKOYEHUA. TemnepaTypa OKpY»KatoLLero
BO34yXa, MPM KOTOPOM BK/IOYAOT 3TM YCTPOMCTBA (CTYMeHW), AO0/KHA ObiTb YKasaHa WM3roToBUTE/IEM B
9KCNYyaTaUMOHHbIX OKYMEHTaXx.

6.12.1.11. Pe3epByapbl BblkAOYaTeNEN M MPUBOAOB CO CXKATbIM FAa30M AOJIKHbl COOTBETCTBOBaTb
TpeboBaHuam Mpasun FocroptexHaasopa [1].

6.12.2. TpeboBaHUA K ra30BbIM BbIKAOYATENSAM

6.12.2.1. TpeboBaHMA K XapaKTEPUCTMKAM M KauyecTBY ra3oB, WUCMOJIb3yeMbIX ANS BblK/atoyaTenen,
yCTaHaBAMBalOTCA B TY U 3KCNNYyaTaLNMOHHbIX AOKYMEHTaX U3roToBUTENA.

6.12.2.2. B ra3oBbIX BbIKAOYaTeNAX TOYKA pOCbl ANA 3N1erasa WAM CMeCcU rasos Npu AasBeHUU
3anonHeHuA n Temnepatype 20 °C B TeUeHWe BCEro CPOKa aKCMNyaTaLmm AoMKHa ObITb He Bbilwe MUHYC 5 °C.
Ecan mn3mepeHMa npoBoOAAT MNpW APYrUX AaBAEHUAX W TemrepaTypax, TO A0/KHa OblTb NpoBeneHa
HeobxoaMman KoppeKuus.

6.12.2.3. la3oBble BbIKAOYATENN [O/MKHbI MMETb YCTPOMCTBA A1 KOHTPONSA [aBNeHWUA rasa,
npuBeaeHHOro K HOPMa/ibHbIM aTMochepHbIM ycaosuam (Temnepatypa natoc 20 °C, aasneHue 101,3 kMa).
YCTPOMCTBO  [O/MKHO  MMETb  BCMOMOraTesibHble  KOHTaKTbl, MNpegHasHayeHHble Aaa  nojayu
npeaynpeauTenbHOro CUrHana npu CHUXEHUN OaB/IEHUA A0 OABNEHUA CUTHANM3auMn BCNeACTBUE YTEUKMU
rasa, a Takxe ga1a 610KMPOBKU BbIKAOYATENSA MPU CHUMKEHUW OaBNEeHUA A0 AaBaeHus 6J10KMpoBKU. B TY
Unn/vu B 3KCMNAyaTaUMOHHbIX AOKYMEHTaxX AO0/IXHbl BbiTb YKasaHbl CieaylolimMe 3HaYeHUA NpPUBEAEHHOro
OaBneHua rasa:

- HOPMUPOBAHHOE [aBNEHUA 3aNO/IHEHUSA;

- AaBNneHWe cpabaTbiBaHUA KOHTAKTOB NpeaynpeauTesibHOW CUrHaAu3auMu yTeudku rasa (rasoBoi
cmecn);

- AaBneHne BNOKMPOBKM BbIKAtOYATENA.

6.12.2.4. inA ra3oBbIx BbIKAOYATENEN U3rOTOBUTED AO/KEH YKa3aTb AONYCTMMOE 3Ha4YeHMe pacxoaa

Ha YyTeYKM QH rasa UM rasoBoi cmecu. 3To 3HaUYeHUE He AO/TIXHO NpeBbIWaThb 1% B roz OT KOAIMYeCTBa rasa

B BbIK/lOUaTene.

6.12.3. TpeboBaHMA K BaKYYMHbIM BbIKAtOYATENAM

6.12.3.1. B BaKyyMHbIX BbIK/HOYATENAX FE€PMETUYHOCTb AYroracuUTe/NbHbIX Kamep M Heobxoaumoe
AaB/leHNe OCTAaTOYHbIX FAa30B B HUX A0/KHbI 06eCcneunBaTbCs KOHCTPYKUMEN U TEXHONOTUEN U3FOTOBIEHUS,
B pe3y/ibTaTe Yero JOCTUraeTCA COXPaHEHME 3IEKTPUYECKON NPOYHOCTU MEXAY PAa3OMKHYTbIMU KOHTAKTaMM
B TEYEHME BCErO CPOKA CNYKObl U He TpebyeTcs NOCTOAHHOIO aBTOMATUUYECKOTO KOHTPOIA BaKyyma.

6.12.3.2. 3HayeHMA OCTAaTOUYHOrO AaBNAEHMUA ra3oB B BaKYYMHbIX AYroraCUTENbHbIX Kamepax AO0/KHbI
ObITb YKa3aHbl B TEXHUYECKMX AOKYMeHTax. HopMMpoBaHHOE 3HaUYeHMe CPoKa CayKbbl - no 6.13.3.

6.12.4. TpeboBaHMA K BO3AYLIHbIM BbIKAOYATENAM

Bo3ayLHble BbIK/OYaTENN AONKHbI COAEPKATh CAEAYHOLLME YCTPONCTBA:

a) MaHoMmeTp, MOoKasblBalOLWMN AaBNeHME BO3AyXa B pe3epByape BblKkAtodaTens (noatca, anemeHTa
nontoca);

6) pene MMHUMaNbHOIO AaBAEHUA WU SNEKTPOKOHTAKTHbIA MaHOMeTp (04MH uau, ecam TpebyeTcs,
[Ba) C KOHTaKTamu, obecneymBaloWMMM NoAaYy CUTHaMa O CHUKEHUW OAB/IEHUSA HUXKe [0MyCTUMOro, a
TaK)Ke paspblB COOTBETCTBYHOLLMX Lienel ynpaBaeHUs; Npu HaanumMM B BblKAOYATENE 3NEKTPOKOHTAKTHOIO
MaHOMETPa MaHOMETP MO NEPEYNCNEHMIO a) He TpebyeTcs;

B) 3aMOpPHbIV BEHTWU/b, YyCTaHaB/IMBAaEMbIi Ha 0bLLLeM BO34YyXONPOBOAE BbIK/toYaTensn (noatoca);

r) obpaTHbIl KnanaH, NPenATCTBYIOLLMIA BbIXOAY CXKaTOro Bo3Ayxa U3 pesepsyapa (Maun pesepByapos)
BbIK/IlOYATENS NPU NOHUMKEHMM AABNEHMA B NOABOAALLEM BO34YXONPOBOAE (Maructpanu);

4) PUNbTp ANA OUNCTKM MOCTYNAIOLWErO B BbIK/OYATE/Ib BO34YXA;

€) yKasaTenb OeNCTBMA BEHTUAAUMM (MpU ee HanWuuKu); Npu NPUMEHEHUU TaNbKOBbIX Apoccesneit
NpPoAYBKM HaMuMe yKasaTena AencTBuA BEHTUAALMKN HeobA3aTelbHO;

) YCTPOMCTBO N5 C/IMBa BOAbI M3 HUMKHEN YacTu pesepByapa (pesepByapoBs) M BbiMyCcKa BO3AyXa.

6.12.5. TpeboBaHMA K MacAsHbIM BbIKAOYATENAM

6.12.5.1. 1na 3an0NHEeHMA MACAAHbIX BblKAOYaTenen cneagyeT NpUMeHATb TpaHchOpPMaTOpHOE Mac/o
no FOCT 982 unu NOCT 10121. TpeboBaHMA K 3/MEKTPUYECKOW NPOYHOCTU MACNA, @ TAaKKe BO3MOMKHOCTb
NPUMEHEHUA APYIMX Mace A0IXKHbI ObITb YCTAHOBAEHbI B 3KCM/TyaTaLMOHHbIX OKYMEHTax U3roTOBUTENS.

6.12.5.2. MacnsHble BbIK/tOYaTENN AO/IKHbBI UMETb YKa3aTe b YPOBHA Mac/a, YCTPOMCTBA AN1A 3a/IMBKU



W cAmMBa macna.

6.12.5.3. [Jonyctumbie yTEYKM MacCaa, a TaKXKe J[OMNyCTUMOE CHUXEeHMe [aBJieHMA rasa B
repmeTM3MpPOBAHHOM KOHCTPYKUMM C rasom Nof gasneHnem B obbeme, Haxo[AWEMCA Hag, BEPXHUM
YPOBHEM MAc/a, AOKHbI ObITb YKa3aHbl B 9KCMYaTaLLMOHHbIX LOKYMEHTAX.

6.12.6. TpeboBaHMA K NpuBOAaM

6.12.6.1. KoHCTpyKuMs npuBoda A0/XKHa obecrneymBaTb BbIMNOJHEHME BbIK/OYATENEM ONepaLuit
BK/IIOYEHUA W OTKAHOYEHMA WM LMKAOB OMEpauuii MO CUrHANY AMCTaHUMOHHOIO YNpaBfAeHMA, a TaKxke
BO3MOXHOCTb "MecTHOro" OTKAYEeHMA NyTeM PYyYHOro BO3AENCTBMA HA 3N1EeMEHT MeXxaHu3ma npusoja
(3awwenky, KHOMKyY, KNanaH 1 np.).

6.12.6.2. MpunBoAbI BbiKAOYaTENEN HOMUHANbHBIM HanpaxkeHnem 330 KB 1 Bblle A0MKHbI UMETb 4,83
3NEKTPOMArHMUTa OTK/IOYEHUA.

6.12.6.3. KOHCTPYKLMA NPMBOAOB B YaCTM obecnevyeHns Nogayumn aBapmMiiHoOro cCMrHana npu oTKAOYEHUN
BbIK/AOYATeNs OT 3allMTbl, @ TaK¥Ke BO3MOMHOCTM YCTAHOBKM MeXaHUYECKMX OA0K-3aMKOB AN
OCYyLLECTB/NEHUA BNOKMPOBKN C NPUBOAAMMU PasbeanHUTENEN U BNOKUPOBKM OT MHOTOKPATHbLIX NOBTOPHbIX
BKHOUYEHWUI M OTKAOUEHUI NPU NOAAHHOM KOMaHAE Ha BK/IOYEHME U OTKIHOYEHUE OT BCTPOEHHbIX B NPUBOL,
YCTPOMCTB penenHom’ 3amnTbl ONKHA COOTBETCTBOBATL TpeboBaHuam MOCT 12.2.007.3.

6.12.6.4. B KOHCTPYKLMM NPYKUHHbIX MNPUBOAOB [AOMXHbI OblTb NpeaycMOTPeHbl YCTPOWMCTBA,
obecneuunBatowme:

- aBTOMaTUYECKMI 3aBOL, BK/IOYAIOLLMX NPYKUH HEMNOCPELCTBEHHO NOC/E BK/AKOYEHMA BbIKAOYATENS
ON19 BO3MOXKHOCTU ocyuecteneHua AllB;

- BNIOKMPOBKY ABUMKEHMA KOHTAKTOB BbIKAOYATENS U3 OTKAHOYEHHOTO NONOXKEHWUS NPU HEMOJHOCTLIO
3aBeAEeHHbIX BK/IIOYAOLWMX NPYKUHAX.

6.12.6.5. B KOHCTPYKUMU TMAPABIMYECKUX NPUBOAOB AO/KHbI OblTb MPeAyCMOTPEHbl cneayolme
YyCTPOMCTBA:

- pesepByap c pabouei KUAKOCTbIO;

- MaHOMeTp, NOKa3bIBAOWMIA AaBNEHME B TMAPOCUCTEME NPMBOLA C MHEBMATUYECKMM HaKonutenem
aHepruu;

- UIHOMKaTOpP, NOKa3bIBatOLWMI COCTOAHME MPYKUH NPUBOAA C NPYKMHHBIM HaKONUTENEM IHEPTUU;

- YCTPOMCTBA aBTOMATMYECKOro noageprkaHuna paboyero gasneHusa B rmapocucteme U 610KMPOBKU
KOMaHZ, Ha BK/JIOYEHME U OTKJOYEHWE BbIKAYATENA C CUFHANM3AUMEN O CHUMKEHUU TUAPABIMYECKOTO
OaBNeHUA HUXKe A0oNYyCTUMOTO;

- CYeTYMK cpabaTbiBaHMI Hacoca, NOALEPKMBAOLLENO AaB/EHUE B TMAPOCUCTEME;

- MEXaHWYECKNI YKa3aTe b MONOXKEHUA UCNONHUTENIBHOFO OpraHa NpmMBoAa.

6.12.6.6. B KOHCTPYKLMMU NHEBMATUYECKMX NPUBOAOB AO/KHbI OblTb MPesyCMOTPEHbI cneayrolime
YCTPOICTBA:

- pesepByap CXaToro BO3gyxa ob6bemom, obecrneuyMBaloMM BbINOJIHEHME BbIKAKOYATENEM
HOPMMPOBAHHbIX LLUKNOB OnepaLmi;

- MAHOMETp, NOKa3blBAOLWMI AaBEHME CKATOrO BO34yXa B pe3epByape;

- YCTPOMCTBO, MOAAlOLLEE CUFHAN O CHUMKEHUWU [aBAEHUA WU KOMaAHAY Ha ONOKMPOBKY paboThbl
BbIK/lOYaTeNs (c npeaBapuUTeNbHbIM MPUHYAUTENbHBIM OTKKOYEHUEM UK 6e3 Hero) Npu NageHnn gaBneHus
B NPUBOAE HUXKe A0MYyCTUMOro;

- 3aMOPHbIN BEHTUb, YCTAaHABAMBAEMbIA HA BO34yXONPOBOAE, NMTAlOWEM pe3epByap NpMBoAa;

- GUNBTP ANA OYUCTKM NOCTYNatoLWEero B pesepsyap BO3AyXa;

- YCTPOICTBA ANA CAMBA BOAbI U BbIMYCKA CKaTOro BO3Ayxa U3 pesepByapa Nnpueoaa.

6.12.7. MpuMeHeHMe 3NeKTPOMArHUTHbIX pacuenutenein

6.12.7.1. MNpuBoabl BbIKAOYATENEN, MMEIOLME WCMONHEHME CO BCTPOEHHbIMM pacuenuTenamu,
OO0J/KHbI A0MNYCKaTb YCTAHOBKY HE MeHee NATK pacLenuTenieil OTKAOYEHUA, @3 UMEHHO:

- 04HOTr0 MMHUMANbLHOFO PacLenUTeNa HaNPAXKEHWA C BbIAEPKKOM BPEMEHU;

- He MeHee YeTblpex MaKCMMasbHbIX pacuenuTeneii Toka 6e3 BblAePKKN BPEMEHU;

- pacuenuTenen B pasNYHbIX COYETAHMAX U3 YKA3aHHbIX Bbille.

Mo cornacoBaHUO € 3aKa3uYMKOM MOTYyT M3roTaBAMBATbCA NPUBOAbI C APYrMMW BapuaHTamu
pacuenuTenen (Hanpumep ¢ MakCMManbHbIM pacuenmMTenem ToKa, NUTALWUMCA OT TPaHCOPMaTopa TOKa B
CXeme C AelyHTUPOBaHMEM), @ TaKXKe MPUMBOAbI, AONYCKAOWMe BCTPaMBaHUE MeHee MATU pacuenuTene
OTK/IIOYEHMA.

MpuHATbIE ANA NPUBOAOB KAaXKAOr0 TMMA BbIK/OYATENA BAPUAHTbl COMETaHUIN pacuenuTenein AoMKHbI
YKa3bIBaTbCA B TY U 3KCNAYaTaUNMOHHbIX AOKYMEHTaX.

6.12.7.2. MMHUMAaNbHbIA PaCLENUTEIb HANPAXKEHUA, BCTPOEHHbIA B NMPUBOJ BbIK/IOYATENA, A0/IKEH



UMETb C/IefyIoLLME XapaKTEPUCTUKN:

a) HOMWHANbHOE HaMpPAMeHWe - OJHO M3 HOMMUHA/bHbIX HaNPAXeHWN UH’HOM nepeMeHHOro TOKa,

yKasaHHbIX B Tabauue 1;
6) pacuenuTenb AonxeH 06A3aTeNnbHO cpabaTbiBaTb, €CM HaNPAMKEHME Ha ero 3aXKnmax CHU3MNOCh A0

35% ot muom AAKE NPU MEOSIEHHOM M NOCTENEHHOM CHUXKEHUN HANPAXKEHUA;

B) pacLenunTenb He JO/IKeH cpabaTbiBaTb, €C/IM HanpAXKeHWe Ha ero 3axumax bonee 70% ot UH,HOM .

Bk/loueHMe BbIKAOYATENA AO0MXKHO ObiTb BO3MOXHO MPW 3HAYEHMAX HANPSAXKEHUA Ha BblBOAAX
pacuenuTens, pasHbIX UM NpeBblWaloWwmx 85% ero HOMMHaIbHOTrO HaMNPAMXKeHUA. BKAtoYeHne BbikAtoYaTens
OO/MKHO ObiTb HEBO3MOXHbIM MPU HaMpPAMKEHUU Ha BbiBOAAX HWMKe 35% HOMMHANbHOrO HanpAXeHus
nUTaHUA.

6.12.7.3. Ha maKcMmanbHOM pacuenutese TOKa [AO0MKEH ObiTb YKasaH €ro HOMWHa/bHbIA TOK U
npeaenbHble 3Ha4YEHNS TOKA ANA PA3/IMYHbBIX YCTABOK.

Pacuenutenb OoMKeH Bcerga cpabaTtbiBaTb NP TOKe, paBHOM uauM 6onee 110% ToKa ycTaBKM, U
HUKOrAa He A0JIKeH cpabaTtbiBaTb NpU TOKe, MeHbliem 90% TOKa yCTaBKU.

[Ons MaKCMManbHOIoO pacuenuTens TOKa C 3aBUCMMOM BblAEP*KKOM BpeMeHU Bpemsi cpabaTbiBaHUSA
cnenyet N3MepsTb OT MOMEHTA AOCTUMKEHMA TOKa cpabaTbiBaHUSA 40 MOMEHTa, NPM KOTOPOM pacuenuTenb
NPUBOANT B AENCTBME PACLENIAIOLMIN MEXAHU3M BblKAtOYaTeNs. M3roToBuTeNb AOMKEH NpUBecTU B TY U
3KCM/IlyaTaUMOHHbIX LOKYMEHTax Tabauubl WAW  KpWBble, MOKa3blBalOWMeE 3aBUCMMOCTb BPEMEHMU
cpabaTbiBaHMA OT TOKA B 06/1aCTU MeXAy ABOMHbBIM U WECTUKPATHbIM 3HAaYEeHMAMM TOKa cpabaTbiBaHMA C
NCNoAb3yeMbIMKW AOMNYCKaMWU. DTN TabANLbI UM KpUBble 0653aTe/IbHbl A1A KPaMHUX 3HAaYEeHUIA YCTaBOK TOKA
N KpaMHUX 3HAYE€HUI BblAEPKKN BPEMEHM.

Ecnn TOK B rnaBHOM Lenu nafaeT HUXe 33[43aHHOI0 3HAYeHMA 00 UCTEYEHWUS BPEMEHW BbIAEPIKKM
MaKCMMaNbHOIo pacuenuTens ToKa, TO pacuenuTesib AO/IKEH BEPHYTbCA B UCXOAHOE MOJIOKEHUE, He
3aBEpPLUMB OMNepaLunto OTKIIOYEHMUS.

6.13. TpeboBaHMA K HaAEKHOCTU

6.13.1. 3HayeHWe pecypca BblKJKOYATENSA MO MEXaHWYEeCKON CTOMKOCTM A0 CpeAHero pemoHTa - B
cooTBeTCcTBUM C 6.4.13.

6.13.2. Pecypc BbiKAtOYaTENA MO KOMMYTALLMOHHOM CTOMKOCTU 40 CpeaHEero peMoHTa - B COOTBETCTBUM
c6.6.4.

6.13.3. Cpok cnyKbbl BbiKAOYATENA A0 CNMcaHus - He meHee 30 ner.

6.14. KoMnNneKTHOCTb

6.14.1. KOMNAEKTHOCTb MNOCTaBKW YCTAaHaBAMBAIOT MO COMALIEHUID MeXKAYy MNOCTaBLMKOM W
3aKa34yMKOM. B KOMNNEKT NOCTaBKM, MOMMMO BbIKAKOYATENA, MOTYT BXOAUTD:

- NpuBOA 1 (1K) pacnpenenntenbHblii WKad - B 3aBUCMMOCTU OT TMMA BbIK/OYaTeNs;

- KOMMJIEKT 3aMnacHbIX YacTel U npuHagnexkHocten (3UM) ogMHOYHbIN;

- KomnaekT 3UM rpynnosoi;

- KomneKT 3UM peMOHTHbIN;

- 6annoHbI € ra3oM 4414 3aNoJHEHUs BbIKAOYaTeNs;

- ra3oTexHonornyeckoe obopysoBaHue.

6.14.2. K KOMNAEKTY BbIKAKOYATENA UIN K KOMNAEKTY OTAE/IbHO MOCTABAAEMOro NpuBoga LOJIKHbI
ObITb MPUIOXKEHbI SKCM/IyaTaLMOHHbIE AOKYMEHTbI B cooTBeTcTBUM ¢ TOCT 2.601, 370!

- PYKOBOACTBO MO 3KCM/IyaTauum;

- popmynap nnau nacnopr;

- BegomocTb 3UIM B BUAE OTAENbHOIO AOKYMEHTA U/IM KaK COCTaBHas YacTb nacnopTa uam popmynapa.

MacnopT cocyaa, paboTatowero nog, AaBneHMeM, NPUKAAAbIBAlOT B COOTBETCTBUM C TpeboBaHUAMM
Mpasun FocroptexHaasopa [1].

6.15. MapkupoBka

6.15.1. Kaxablii BbiKAtOYaTeNb (MPY OAHOMOMOCHOM MUCNOMHEHUM - KaXKablA NOAKOC BbIKAOYaTeNs, a
€C/I1 NONKC COCTOUT U3 ABYX U Bosiee 31EMEHTOB - KaXKAblii SN1eMeHT) A0/KeH UMeTb TabnnuKy (Tabanukn)
no FOCT 12969 n FOCT 12971, Ha KOTOPOK A0NKHbI BbITb YKa3aHbl:

a) ToBapHbIi 3HAK UM HAMMEHOBaHWE NPeANPUATUA-U3rOTOBUTENS;

6) HaumeHoBaHue n3aenuns ("Bbikntoyatens');

B) TUN BbIKAOYATENSA B COOTBETCTBUM C 5.3;

r) 0603HaYEHNE KIMMATUUYECKOTO UCMOJTHEHMA U KaTeropum pasmelleHma no NOCT 15150;

) NopsAAKOBbIM HOMEP MO CUCTEME HYMepPaLLMKN NPeanpUATUS-U3rOTOBUTENS;

€) HOMWHa/IbHOE HanpPsKeHMe B KUN0BO/bTaX;



) HOMWHaNbHbIV TOK B amrnepax;

M) HOMUHANbHbIN TOK OTKAOYEHMA B KMI0amMNepax;

K) HOMWHaNbHOE AaB/ieHWe CXKATOro BO34yxa B mMeranackansax (M pagom B CKOBKax - B KMIOTPaMM-
CUNax Ha KBagpaTHbIA CAHTUMETP) - 418 BO34YLIHbIX BblK/loYaTenell U BbiKtoYaTeNnen ¢ NHEBMATUYECKUMM
npuBoAamu;

N) OaBNeHWe 3aMosIHEHWA rasa B Meranackansax (M psgom B CKOBKax - B KMAOTPaMM-CUAAX Ha
KBaapaTHbIl caHTUMeTp) npu 20 °C - ANs ra3oBbiX BbIKAOUYaTENEN;

M) Macca BbIKOYATENSA B KUNOTPAMMAX;

H) 0603HaYeHMe HacToALLEro CTaHAapTa AN TY;

n) AaTa U3roToB/eHUsA (rof BbiNycKa) BbIKAOYATENS.

6.15.2. YacTu BbIkAtOYaTeNeN, TPAHCMOPTUPYEMbIX B pa306paHHOM BUAE, [ONKHbI UMETb MAapPKUPOBKY,
obneryatoLLyto cOOpKy BbIKAOYaTENEN HA MECTE MOHTAKa.

6.15.3. BblkatoyaTenu, MmetoLme BCTPOEHHbIM NPUBOA, AOKHbI UMETb AONOJAHUTENBHYIO TaBANYKY C
AaHHbIMM 3TOTO NPMBOAA, Ha KOTOPOW AONXKHbI ObITb YKa3aHbl:

a) PO TOKa U HOMWHA/IbHOE HANpPAXKEHUe 3/1EMEHTOB NPMBOAA B BONbTAX;

6) HOMWHanNbHOE AaBNEeHWe BO34yxa B Meranackanax (M pagom B CKOOKax - B KMAOrpamm-cuaax Ha
KBagpaTHbIN CAaHTUMETP) - AN1A NHEBMATUYECKUX NPUBOLOB;

B) YC/IOBHble 0603HaYeHUsA BCTPOEHHbIX pacuenuTenei (Npu Ux HaanumMm) U UX gManasoH yCTaBoK TOKa
N BbIAEP)KKM BPEMEHMN.

JonycKkaeTca gaHHble BCTPOEHHOro NpMBOAa YKa3blBaTb B Tab/iMyKe BblKkAoYaTens.

6.15.4. Kaxabli KOHCTPYKTUBHO CaMOCTOATE/IbHbIV NPUBOA, A0/IKEH MMETb TabanuKy no FOCT 12969 u
FOCT 12971, Ha KOTOPOM A0NKHbI ObITb YKa3aHbI:

a) TOBAPHbIN 3HAK UM HAMMEHOBaHWE NPeANPUATUA-U3rOTOBUTENS;

6) HaumeHoBaHue nsaenua ("Mpusoa");

B) TMN MNpuBOAA B COOTBETCTBMM 5.3 M BapMAHT €ro WCMOJHEHWA MO MPUMEHAEMOCTU AONA
BbIK/ItoYaTeneu;

r) 0603HaYeHNe KAMMATUUYECKOTO UCMOJIHEHMA U KaTeropum pasmelleHma no FOCT 15150;

4) NopAAKOBbIN HOMEP NO CUCTEME HYMepaL MK NPeanpUATUA-U3rOTOBUTENS;

€) po4 TOKa M HOMWHAIbHOE HAMPAXKEHWE 31EMEHTOB NPMBOLA B BONbTAX;

) HOMWHaNbHOE AaBneHMe BO34yXa B Meranackanax (M pagom B CKOOKAx - B KMAOTPaMM-CUIAX Ha
KBaApaTHbIN CAaHTUMETP) - 414 NHEBMATUYECKUX NPUBOLOB;

n) ycnosHble 0603HAYEHMA BCTPOEHHbIX pacuenuTenei (Mpy Ux HaAUYMK) U UX AMana3oHbl YCTAaBOK
TOKa 1 BblAEPKKN BpEMeHU;

K) AaTa U3rotoBsieHMn (rog Bbinycka) npueoaa.

6.15.5. O6MOTKM 31EMEHTOB NPUBOAOB AO/MKHbI UMETb TaBANUYKM UAN APNBIKKU, HA KOTOPbIX AOMKHbI
ObITb YKa3aHbl:

a) HasHayeHne 06MOTKMN UK ee ycNoBHOe 0603HaYeHME;

6) Mmapka NnpoBoAa;

B) AMAMeTp NPOBOAa B MUANMETPAX;

r) YU4CcNo BUTKOB;

A) conpoTuBieHne (Npu NOCTOAHHOM TOKe) B omax npu natoc 20 °C (conpoTuBaeHUe TOKOBbIX 0OMOTOK
3NEeKTPOMArHUTOB AOMNYCKAETCA He YKa3biBaTb).

6.15.6. BbikatoyaTenun, MMetolme BCTPOEHHble TpaHCchOopMaTopbl TOKA, AO0/XHbI UMeTb TabnuKy C
OaHHbIMK 3TUX TpaHchopmaTopos ToKa no FOCT 7746.

6.15.7. Cnocob HaHeceHUa MapKUPOBKMU Ha TabanuKax Ao/keH obecrneynmBaTb ACHOCTb Haanucen B
Te4YeHne BCero BpemeHM 3KCnayaTaumm BblKaoYaTens.

6.15.8. Cocyapl gna cxatoro Bo3gyxa (rasa) AOMKHbI MMETb MAPKUMPOBKY U COMPOBOAMTENbHbIE
TEXHUYECKME AOKYMEHTbI B COOTBETCTBUM C MpaBunamu FocroptexHazsopa [1].

6.15.9. MapKnpoBKa TpaHcNopTHOM Tapbl - no FOCT 14192.

6.16. YnakoBKa

6.16.1. BblkAto4aTeNM WMAW KX YacTU (NpPU  TPAHCMNOPTMPOBAHWUKM BblKAOYATENEW B YacCTMYHO
pa3obpaHHOM BUAE) A0NKHbI BbITb YNAaKOBAHbI A5 TPAHCMOPTUPOBAHMWA B NAOTHbLIE UK peLleTYaTble AWMKY
no N'OCT 10198 nan NOCT 2991 nnun B cneumanscHyto Tapy.

YnaKkoBKa BbIKAOYATENEN W MX YAcTeld [OMKHA WCKAYATb BO3MOMHOCTb MX MEXaHWYEeCKUX
NoBpPeXAEHUN, a TaKKe obecneunsaTtb 3aLMUTY M30NALMOHHbLIX YACcTel U3 OpraHMYEecKMX MaTepuanos OT
BO34ENCTBMA OKPY¥KatoLLEN cpebl B NpoLecce TPaHCNOPTUPOBAHMA.

6.16.2. Bce HeoKpalleHHble MeTa//IMYeCcKMe YacTW BbIKAOYaTensa (BKAKOYas 3anacHble 4acTu),



noABepKeHHble BO34ENCTBUIO BHELLHEeM cpegbl Npu TPaHCMNOPTUPOBAHUM U XPAHEHWM, LOJKHbI ObITb
3aKOHCEPBMPOBaAHbI C MOMOLLbI 3aWMTHbIX CMA30K WAW APYrMM HageKHbim crnocobom. [elicteue
KOHCepBaLUMM A0MKHO OblTb PAacCCYMTAHO Ha CPOK:

- He MeHee ABYyX NeT - AN1A BblK/loYaTenei;

- He MeHee Tpex /et - 4/1A 3anacHbIX YacTel.

6.16.3. Yactu BbIKAloYaTeNa, npeacraBasowme cobolt rpomosarme MeTanIMdeckme KOHCTPYKLUK
(Hanpumep pesepByapbl BO3AYLIHbIX BbIKAKOYaTENEN, PamMbl U Ap.), [AOMYCKaeTcA He YnaKoBbiBaTb
(orpaHuumBaTtbca, NpM HEOBXOAMMOCTM, YCTAHOBKOW 3ariyleKk) WU MPUMEHATb ANA HUX YacCTUYHYIO
YNAKOBKY.

6.16.4. [lonycKkaeTca TpaHCMNOPTMPOBAHME BbIKAOYATENEN MAW UX 4YacTeld B npeaenax OAHOro
HaceNeHHOro NyHKTa UAM Mexay 6/J1M3KopacnonoXKeHHbIMU HaceNeHHbIMU NYHKTamMK 6e3 yNakoBKU UK B
YyNpoLLEeHHOW (BpemeHHOI) ynaKoBKe, 3alMLialoweit oT aTMochepHbIX 0CaKoB, NPWU YC/NOBUM NPUHATUSA
Mep, NPeAOXPAHAOLWMX OT NOBPEXAEHUI BbIKAKOYATENDb U €r0 YNAaKOBKY; NEPEBO3KY, @ TaKKe NOrpysKy u
pa3rpy3Ky TPaHCNOPTHOrO CPeacTBa Mo4, OTKPbITbIM HeEBGOM cneayeT BbIMNOJHATL B TEYEHUE CBET/IONO
BpeMeHMU CYTOK.

6.16.5. MNMpK TpaHCNOPTMPOBAHUN B TPAHCMOPTHbIX KOHTEMHepaXx BbIKAOYATENN UAM UX YacTn bes
WHAMBMAYA/NIbHON YNAaKOBKM AOJIXKHbl ObiTb HaAEKHO 3aKpensieHbl U npefoxpaHeHbl OT MeXaHUYEeCKUX
NnoBpeXXaeHUN.

7. TpeboBaHuMA 6e3onacHOCTH
N OXpaHbl OKpYKatoLlei cpebl (3K0AOrMYHOCTH)

7.1. TpeboBaHuA 6€30MACHOCTU K KOHCTPYKLUMW BbIKAOYATENA AOJ/XKHbl cooTBeTcTBoBaTh [OCT
12.2.007.3.

7.2. Ha Hapy*KHbIX METa/LIMYECKMX YACTAX BbIKOYATENS (KpOMeE apMaTypbl U30ASTOPOB U KOHTAKTHbIX
yacTtein), HaxogAWwMXcA BO Bpems paboTbl BbIK/AOYATENA MOA, BbICOKMM HAMpPAKEHUEeMm, LO/KHbl ObiTbh
npegocreperatoLme HaanMcK AN 3HaKM, HAHECEHHbIE Ha KOXKYXe, 3aKpblBatoLWwem rpynny getanen, uam (npu
OTCYTCTBMM KOXKYXa) Ha O4HOM UM HECKOJIbKUX AETaNAX U3 rPynnbl METANIZIMYECKU CBA3AHHbIX MeXKay coboi
netanen.

[na BblkAoYaTeneit Ha HOMUHANbHOE HanpaxKeHue 35 KB U Bbile, a TaKKe ANA BbIKAOYaTeNnen Ha
HanpsxeHne meHee 35 KB, npeaHasHauyeHHbIX AN YCTAaHOBKM Ha BblKaTHOM 4Yactu KPY, TpeboBaHus
HacCTOALLEro NYHKTA HeobA3aTe bHbl.

7.3. CreneHb 3awuTbl wWKadpoB npuMBOoAOB M LWKAPOB YyMpaBieHUA OT COMPUKOCHOBEHUA C
Haxo4AWMMUCA NOL, HaMNpPAXKEHUEM YACTAMW UMAWM MPUBAMMKEHMA K HUM, OT COMNPUKOCHOBEHUA C
ABUKYLLMMUCA YaCTAMMU, HAXOAALWMMMUCA BHYTPM 060/104KM, OT NONaZaHUA BHYTPb TBEPAbIX NMOCTOPOHHMUX
TeN, a Tak¥Ke oT nonagaHua soabl no NOCT 14254 ponxHa 6biTb yKasaHa B TY M 3KCNayaTaUMOHHbIX
OOKYMeHTax.

7.4. Ta300TBOAbI, BbIXOMHbIE U MpefoXpaHUTe/IbHble YCTPOMCTBA BbIKAOYaTene AONXKHbl 6biTb
pacnofioXkeHbl TaK, YTobObl BbIOPOC KMAKOCTM UM ra3a Obin HanpasiaeH B CTOPOHY OT MEeCTa, F4e MOXKeT
Haxo4uMTbcA 06CNyKMBatOLWMA NepcoHan. MNpn HeobXo0AMMOCTU U3roTOBUTENb AO/MKEH YKa3blBaTb rPaHULbI
NPOCTPAHCTBA, BHYTPW KOTOPOrO HE A0/IKHbI HAXOAUTLCA YaCTW NOA, HaNPAXKEeHMEeM UIN 3a3eMNeHHble YacTu.

7.5. B BbIKAOYaTENAX MO BO3MOXXHOCTM cneayet MPUMEHATb MaTepuanbl, OrpaHMYnBaloLme
pacnpocTpaHeHne NaameHu B Cly4ae ero NosBAEHMA B pe3y/ibTaTe 0TKA3a, NepekpbIThA, Npobos nam apyrmnx
aBaPUMHbIX MOBPEKAEHUN BbIKAOYATENA.

7.6. Mepbl OXpaHbl OKpy)KaloWen cpeabl MNPU  MOHTa)Ke W 3KCnayaTauMu  BblKAtoyaTenem
YyCTaHaB/MBAKOT B TY 1 NPpUBOAAT B SKCMYyaTALMOHHbIX JOKYMEHTaX.

8. Mpasuna Npuemku

8.1. O6bwwe TpeboBaHMA K NpaBMUAaM NPUEMKHN

8.1.1. BblkiouyaTenu  noagepraloTcA  NpeanpUATMEM-U3FOTOBUTENEM  MPUEMO-CAATOUYHbIM,
KBAaNMPUKALMOHHBIM, MEPUOLNYECKMM U TUNOBLIM UCMbITAHUAM.

B npouecce pa3paboTKM BbIKAOYATENNA U AA PELUEHWA BONPOCa O LenecoobpasHOCTU MOCTaHOBKU
BbIKNtOYaTes1Ielt Ha NPOMU3BOACTBO NPOBOAAT NPUEMOYHbIE UCMbITAHUA OMbITHLIX 06Pa3LLOB.

8.1.2. B 3aBWCMMOCTM OT BWAOB WCMNbITAaHWA, NPOBEPAEMbIX MAPaMETPOB M OT KOHCTPYKLMUK
BbIKNOYaTENA 06bEKTAMM UCNbITAaHWIA MOTYT BbITb: BbIK/AOYaTENb (BCE TPW NOJIOCA), NOAOC BbIKAOYaTeNs,
[yroracuteNbHbIi MOAY/Nb WAM OTAE/IbHbI ero paspbiB, OTAeNbHble CHOpoYHble eanHUubl. O6beKT



MCMbITaHUN  YKas3biBalOT B MpPOrpaMmme WU MNPOTOKOJEe ucnbiTaHuin. O6pasubl 0b6beKkToB  As
KBaIMPUKALLMOHHDIX, NMEPUOLMUYECKUX U TUMOBbLIX UCMbITAHUIN A0MKHbI ObITb OTOBPaHbI M3 YMCNa U3LENUN,
npoweawmnx NpPUemo-cAaTouHble MWCMbITaHMA, WAK (A8 YacTel BbIKAKOYATENA) MPOBEPKY M NPUEMKY
TEXHWUYECKOFO KOHTPONS.

Jonyckaetca OTAeNbHbIM  BMAAM WCMbITAaHUM noaBepratb pasHble 3K3emnaapbl  06pasuos
(napannenbHble ucnbITaHus).

Ecnn 06beKkToM MCMbITaHUI ABNSETCA 4acTb BbIKAOYaTeNA (MONKOC, 3/1EMEHT, MOAY/b, Pa3pbis,
cbopoyHasa eamHnua), GyHKUMOHANbHO CBA3aHHAA C APYrMMW Y4acTAMW, TO B MPOrpamMmme M MpPOTOKoJe
MCMbITAHUN AONXKHbI OblTb YKa3aHbl Mepbl, KOTOPble MPUHATbI A1 BOCMPOM3BEeAEHUA (MMUTUPOBAHMA)
BAMSHMA APYrMX YacTel Ha MCnbITyemyto, AMbo AO0AXKHO ObiTb 06OCHOBAHO, YTO NPU MPOBEAEHHOM
MCMbITaHUN He obneryaeTcs paboTa YacTu MO CPABHEHUIO C YCIOBUAMMU ee PaboTbl B MONHOCTbIO COBpaHHOM
BbIKAtOYaTene.

8.1.3. EcnvM KBaMPUKALMOHHBIM WAN NEPUOLUYECKMM MUCMbITAaHUAM MOABEPrHYT BbIK/AOYaATE b,
NpeAcTaBAAOWNN coboli OAHO U3 TUMOWUCMONHEHUIN CEPUUN BbIKAOYATENEN C OLHUM MOAYNEM WAWN C
HECKO/NIbKMMM NOCNefoBaTe/IbHO COeAUHEHHbIMW MOAYNAMM, TO AOMYCKAeTcA Apyrve TUMOMUCMOJ/IHEHUA
BbIK/tOYaTeNel 3TOM CEepUM UCNbITbIBAaTb HE B MOAHOM Ob6beme, PacnpoCTPaHMB Ha HUX Pe3ynbTaTbl
MCMbITAHUA NEepPBOro TUMOMCMNONHEHUA. [LONYyCTUMOCTb UCMbITaHWIA HEe B MOSHOM obbeme AONXKHA ObITb
obocHoBaHa.

8.1.4. Ecnv KBaNNPUKALMOHHBIM WAN MNEPUOSUYECKMM UCMbITAaHMAM MOABEPrHYT BbIKAOYATE b,
ABNAOLWMINCA OLAHUM U3 TUMOUCNONHEHUI CEPUM BbIKAIOYATENEN, UMEIOLLMX YaCTb NPAKTUYECKU OL4MHAKOBbIX
KOHCTPYKTUBHbIX 3/1IEMEHTOB, TO APYrue BblKAOYaTe/IM 3TOM CEepUM MOTYT He MoABepratbCA OTAE/NbHbIM
BMAAM YKA3aHHbIX UCMbITAHUIM C PacCNpPOCTPAHEHMEM Ha 3TU BMAbI PE3y/IbTAaTOB UCMbITAHUI, NPOBEAEHHbIX
Ha NepBOM BbIK/lOYaTeNeE.

JonycTMMOCTb UCNbITaHUI He B NOJIHOM o6beme AonKHa bbiTb 060CHOBaHa.

8.1.5. Ecnn pgna ynpaBneHua AaHHbIM BblKAKOYaTeNeM nNpeaycMmoTpeHbl pasHble TUMbl NPMBOAOB, TO
KBaIMPUKaALLMOHHBIM AN NEPUOANYECKMM UCTbITAHUAM B NOTHOM 06 bemMe OH MOXKET NOABEPraTbCsA TONbKO
C OAHUM M3 HUX. OB6beEM UCMbITaHWUI C APYTUMKW TUNAMM NPUBOAOB MOKET ObITb COKPALLEH NO COrNACOBAHMUIO
c noTpebutenem.

8.1.6. B 3aBMCMMOCTM OT KOHCTPYKTUBHbIX OCOBEHHOCTEN BbIK/ItOYaTENA AOMNYCKaeTCA:

- NPOBOAUTL UCMbITaHWA 6€3 YCTaHOBKM OTAE/bHbIX COOPOYHBIX €AUHUL, UAKN AeTanew;

- MPUMEHSATbL BO BPEMS UCMbITAHUIN MHBEHTapHbIe COOPOYHbIE eANHULbBI U AeTanu;

- BBOAMTb OTAE/bHbIE YTOYHEHMA B NPOrpaMmy NpoBeAeHMA UCNbITaHUIA.

B npoTOKONax UCMBITAHUI MM B NPOrpamme NpPoBeAEHMA UCNbITaHWUI A0MKHO 6bITb 060CHOBAHO, YTO
CAeNaHHble U3MEHEHMA B UCMbITYEMOM 06pa3Le He BAMUAIOT Ha pe3ybTaTbl UCMbITAaHWI AW He obneryatoT
YC/IOBUIA NPOBEeAEHMA UCMbITAaHUN.

8.1.7. [lonycKaeTca XapaKTePUCTUKN KOMMAEKTYIOWMX N3NNI, YKa3aHHbIE B X CONPOBOAUTENbHbIX
OOKYMEHTax (Hanpumep CONpPOTUB/EHME OBMOTOK  3/MEKTPOMArHUTOB, EMKOCTb  LUYHTUPYHOLLUX
KOHA,EHCAaTOPOB, 3/IEKTPUYECKYIO MPOYHOCTb U30/ALMM BBOAOB U T.M.), NTOBTOPHO HE NPOBEPATb, @ 3aHOCUTb
MX B MAcMNopT BbIKAOYATENA UM B NPOTOKOA UCMbITaHMIM NO AAHHbIM YKa3aHHbIX TEXHUYECKUX O0KYMEHTOB.

8.1.8. BbinycK BblKAOYaTENEN OCYLLECTBAAETCA Ha OCHOBAHWUW MOJIOKUTE/IbHBIX PEe3y/abTaToB
KBaNIMPUKALMOHHBIX (4NA BHOBb OCBOEHHbIX BbIKAtOYaTeNel), MepuogMyeckux M NPUEMO-COATOUYHbIX
NCNbITaHUN.

8.1.9. MpoToKoabl UAn MHPopMaLUo 06 UCMbITAHMAX CledyeT NpeabaBAATb NOTPEeObUTeN0 NO ero
TpeboBaHMuio.

8.2. MNpnemo-caatoyHble UCNbITAaHMA

8.2.1. BbIkntoyaTenn nNpegbAaBAAOT K MPUMEeMKe MNOWTYYHO M NOABEPratoT MPOBEpPKe CANAOLWHbIM
KOHTpoOsEeM.

8.2.2. WcnbiTaHua cnepyeT NpoBogMTb MO Mporpamme, BKAOYatowen B ceba cneayrolwme Buabl
NCNbITaHUM M NPOBEPOK U YKa3aHUA 0 Nocnef0BaTe/IbHOCTM UX NPOBeAEHUA:

a) NpoBepKY Ha cooTBeTCcTBME TPeboBaHMAM cOOpPOYHOro YepTexka - B cooTBeTcTBUM € 9.1.1;

6) NpoBepKy XapaKTepPUCTUK paboTbl MexaHM3Ma BbiKAtoYaTens (NpuMBoga) M UCMbiTaHME Ha
NCNPaBHOCTb €ro A4enCcTBUA - B COoTBeTCTBUM € 9.2.1.1, nepeuncneHusa a) n 6);

B) NPOBEPKY FrePMETUUYHOCTU, €CIN YKA3aHO B Nporpamme, - B COOTBETCTBUM € 9.2.1.1, nepeymncieHue
*);

r) ucnbiTaHWe M30NALUKN HAaNPAXKEHUEM NPOMbILLIEHHOM YacToTbl - B cooTBeTcTBUM € 9.3.1 - 9.3.3;

[) 3amepeHune sNeKTPUYECKOro CONPOTUBEHUA FMABHOM LLENU WM €ro Y4acTKOB A BblKAOYaTenem ¢

I <6300 A -8cootserctaum ¢ 9.4.2;

HOM



€) npoBepKy KOMMAEKTHOCTM, MapPKMPOBKW, KOHCEpPBALMM WM YNAKOBKU COrfacHo TpeboBaHMsaM
KOHCTPYKTOPCKNX AOKYMEHTOB - B cOOTBeTCTBUM C 6.14 - 6.16.

8.3. KBannduKauMoHHbIe UCMbITaHMA

8.3.1. KBanndMKaUMOHHbIE UCMbITAHUA CcnegyeT MpoBOAUTbL MOCAE OCBOEHMA TEeXHOJI0rmu
NPOM3BOACTBA BbIKAOYATENA (MPM 3anycKe B cepuiiHOe NPOU3BOACTBO).

8.3.2. KBannduKauMoHHbIe UCMbITAHMA NPOBOAAT MO MPOrpaMme, BK/OYAlOWEN creaylouwme BUAbl
NCNbITaHUN N NPOBEPOK:

a) NpoBepKY Ha cooTBeTCcTBME TPebOBaHMAM COOPOYHOro YepTeKa - B COOTBETCTBUM € 9.1;

6) MCNbITaHNA HAa MeXaHMYeCKYo PaboToCNOCOBHOCTb - B COOTBETCTBUM € 9.2;

B) UCMbITaHWE 3N1EKTPUYECKON MPOYHOCTM U30AALUK - B COOTBETCTBMM C 9.3;

r) UcnbITaHWE Ha Harpes - B COOTBETCTBUM € 9.4;

A) UcnbITaHWe Ha CTOMKOCTb NPW CKBO3HbIX TOKaX KOPOTKOrO 3aMblKaHWUs - B COOTBETCTBMM € 9.5;

€) UcnbITaHMA Ha KOMMYTALMOHHYO CNOCOBHOCTb NMPW TOKaX KOPOTKOTO 3aMblKaHWA U B YCI0BUAX
paccornacoBaHua $as - B COOTBETCTBUM C 9.6;

) MCMbITAHUA HA KOMMYTALMOHHY CNOCOBHOCTb NPU OTKAOUYEHUU U BKAOYEHUM EMKOCTHbIX TOKOB
HeHarpy*KeHHbIX BO3AYLHbIX IMHUI 1 6aTapeil KOHAEHCATOPOB - B COOTBETCTBUM € 9.7;

M) UCMbITAHUA Ha KOMMYTALMOHHYIO CNOCOBHOCTb NPWU OTKAOYEHUU U BKAKOYEHWUWU LIYHTUPYHOLLETO
peaKTopa - B cooTBeTcTBMU € 9.8;

K) UCNbITaHUA Ha PagMONOMEXU - B COOTBETCTBMM C 9.9;

1) UCNbITaHWSA Ha 31EKTPOMArHUTHYIO COBMECTUMOCTb (MEeTOAMKA UCMbITaHWIA HAaCTOALWMM CTaHAAPTOM
He HopmMmupyeTca);

M) WCMbITaHUS HA CTOMKOCTb K BO3AENCTBMIO KAMMATMYECKMX GaKTOPOB BHELIHEW cpedbl - B
cooTseTcTBMM € 9.10.

McnbiTaHMA N0 NepeyYncieHmIo ) B YacTu baTapeit KOHAEHCATOPOB, a TAK}Ke Mo NepPeYncieHnam 1), K),
N) NPOBOZAT, €CAN COOTBETCTBYHOLME TPebOOBAHUSA BK/OYEHbI B TEXHUYECKME YC/IOBUA HA KOHKPETHble
nsgenus.

8.3.3. [onycKkaeTca pacnpoCTPaHATb Ha AaHHbIA TUM BbIKAOYATENA MO0XUTENbHbIE pPe3yabTaThbl
KBaIMPUKALMOHHbBIX MCMbITAHWIA aHANOMMYHbIX KOHCTPYKTOPCKUX WMAWN TEXHOJIOTMYECKUX PeLleHuin uam
MaTepuanos, NPOBEAEHHbIX HA APYrUX U3fenunax.

8.3.4. [lonycKaeTca 3acuyMTbiBaTb WMCMbITAHWA, NPOBEAEHHblE HA OMbITHOM 06pa3ue, B KayecTBe
KBaNIMPUKALMOHHbBIX UCMbITAaHWUI, ecn cobAoAEHbI CneayoLLme YC0BUA:

- ONbITHbI 06pa3el, Obln M3roTOBAEH MO TEXHO/IOMMK, NPEeAYCMOTPEHHOW AN CepUMHOro
Npou3BOACTBA;

- KOMUCCUEN MO NPUEMKE OMbITHO-KOHCTPYKTOPCKOM paboTbl (OKP) He Bbinun gaHbl pekomeHgauum no
[0paboTKe KOHCTPYKUUK, TpebytoLimne NpoBeaeHUA AONONHUTENbHbIX UCMBITAHWUNA.

Ecam 3TM ycnoeusa He cobaogeHbl M UCMbITaHWA OMbITHOrO ob6pasua He MOryT ObiTb 3ayTeHbl
MOMIHOCTbIO, TO AOMNYCKAETCA NPU COOTBETCTBYHOLLEM TEXHUYECKOM O0OOCHOBAHWM 3aCUUTbIBATb OTAE/bHbIE
BMAbl UCNbITAHWI, Ha pe3y/ibTaTax KOTOPbIX HECOBNOAEHME YKa3aHHbIX YCA0BUIA HE OTparkaeTcs.

8.4. Nepnognyeckune ncnbiTaHmUA

8.4.1. Nepurogmnyeckme UcnbiTaHUA caegyeT NPOBOANTb, KaK MPaBuIo, B 06beme KBaIMOUKALMOHHbIX
ucnbitaHnn. O6beEM NEepUOaNYECKUX UCTIbITAHUIN MOXKET BbITb COKPALLLEH MO COracoBaHUIO C NoTpebuTtenem.

8.4.2. NMeproaunyeckme UcnbiTaHUA no 8.3.2, nepeuncaeHns a) - r), NPoBoAAT HE peXKe 0AHOro pasa B
NATb f1eT; no 8.3.2, nepeyncieHuns a) - m), - He pexke ogHoro pasa B 10 net. UcnbiTaHWA BbIKAOYaTeNel C

I . >10000 A no 8.3.2, nepeuncnenue r), NpoBoaAT He pexke oaHOro pasa B 10 ner.

HO.

8.4.3. Ecnm B npouecce NepnoamnyYecknx UCMbITaHUI NOyYeHbl HEeYA0BNETBOPUTE NbHbIE pPe3y/bTaTbl,
TO pa3pabaTbiBalOTCA U BHEAPAOTCA MEePONPUATUA, UCK/THOYAIOLWME UX MOBTOPEHME.

Mocne BHeAPEHMA STUX MEPONPUATUIN NPOBOAAT MOBTOPHbLIE UCMbITAHMA NO TEM MYHKTaM NPOrpammbl,
Nno KoTopbim ObliM MONydYeHbl HeyaoB/IeTBOPUTE/IbHbIE Pe3y/ibTaTbl, a TaKXe Te MPOBEAEHHble paHee
WCMbITAaHMA, Ha pPe3y/abTaTbl KOTOPbIX MOFYT MOBAWATb BHECEHHble M3MeHeHWA. Pe3ynbTaTbl MOBTOPHbIX
NCNbITaHUMN ABASAIOTCA OKOHYATE/IbHbIMU.

8.4.4. Nepuoanyeckme UCNbITaHMA AOMNYCKAETCA He NPOBOAUTb, eCAN AOKYMEHTA/IbHO NOATBEPKAEHO
OTCYTCTBME pPeKknamaumin 06 oTKasax BblKAOYaTeiel B SKCMNAyaTaumn, CBA3AHHbIX C AedeKTaMU KOHCTPYKL MK
WNN U3TOTOB/MIEHMA, @ TaKXKe B TeX C/ly4aaX, Korga npous3BOACTBO aTTECTOBAHO MO CUCTEME KayecTsa B
cootsetcTtemu ¢ FTOCT P NCO 9001.

8.5. Tunosble UcnbITaHNA

8.5.1. Tunosble UCNbITaHUA NPOBOAAT NPU U3MEHEHUWN KOHCTPYKLUMKU, NPUMEHAEMbIX MATEPNANOB UK
TEXHO/I0MMM NPOMN3BOACTBA, @ TAKXKE TEXHUYECKUX NapaMeTPOB BblK/toYaTeNen.



8.5.2. HeobxoammocTb NpoBeAeHNA TUMOBbLIX UCMbITAHUI U UX 06bEM NPU USMEHEHWUWN KOHCTPYKLMMY,
NPUMEHAEMbIX MaTepPUanoB, TEXHOIOTUM TMPOU3BOACTBA WM TEXHUYECKMX MapaMeTpoB onpeaensier
n3rotosutens (paspaboTtumk).

B 3aBMCMMOCTM OT XapaKTepa BHOCMMOrO M3MEHEHMA UCNbITaHUAM CiedyeT NoABepraTb Te AN UHble
06bEeKTbI M3 YMCna yKa3aHHbIX B 8.1.2, a TaK»Ke oTAe/bHble AeTanun 1 o6pasLbl MaTepranos.

[onyckaeTtca pacnpocTpaHATb Ha AaHHbIA TUM BbIKAOYATENA NOMOXKUTENbHbIE Pe3y/bTaTbl TUMNOBbIX
MCNbITAaHWA  @HANOMMYHbIX KOHCTPYKTOPCKUX WAM  TEXHOJOTMYECKUX PelleHnint UaAu  maTepuasnos,
NPOBEAEHHbIX Ha APYTUX U3OENUAX.

9. MeToAbl UCMbITaHWUI

9.1. MpoBepKa Ha cooTBETCTBME TPEOOBAHUAM COOPOYHOTIO YepTeKa

9.1.1. MpM nNpMEMO-CAATOYHbIX WCMbITAHUAX MPOBEPKE MNOANEXKMUT NPaBWUIbHOCTL BbIMONHEHUA
TpeboBaHMIt cOOPOYHOro YepTeka, KOTopble MOryT ObiTb NMPOBEPEHbl BM3YyaNbHO BHELWHWM OCMOTPOM.
MpoBepKe noanexar:

a) coCTOAHME 3aLWMTHbIX MOKPbITUIA;

6) cocToAHME NOBEPXHOCTU HAPYKHbIX M30NALMOHHbIX YacTel;

B) NPaBWU/IbHOCTb 3aMO/IHEHUA TaBAUYKY;

r) NPaBUALHOCTb MapPKUPOBKU U KNEMMEHUS;

[) cooTBeTCTBME YCTAaHOBIEHHOIO BCNOMOraTe/ibHoro obopyaoBaHMA TpeboBaHMAM AOKYMEHTaLMM Ha
Hero;

€) COOTBETCTBME YCTAHOBJ/IEHHbIX LWYHTUPYIOWUX PE3UCTOPOB U LWYHTUPYHOLWMX KOHOEHCAaTOpPOoB
TpeboBaHMAM AOKYMEHTOB Ha HUX.

9.1.2. Mpw KBaANPUKALUNOHHDIX U MEPUOANYECKUX UCTIbITAHMAX AOMNOJHUTENIbHO U3MEPAIOT:

a) rabapuTHble, YCTAaHOBOYHblE U  MNPUCOEAMHUTENbHbIE  pasMepbl -  YHUBEPCasbHbIMU
N3MepPUTENIbHBIMW MHCTPYMEHTAMM UM WABNOHaMU;

6) maccy BbIKAOYATENSA - HA Becax 0OLLEro NpMMEHEHUA UAU NPYKUHHBIM ZUHAMOMETPOM.

JonyckaeTca onpefensaTb Maccy BblKAOYaTeNs CYMMMPOBAHMEM MACC OTAE/NbHbIX 3/IEMEHTOB U
COOPOYHBIX eANHML,

9.2. NcnbITaHWA Ha MexaHUYecKyto paboTocnocobHOCTb

9.2.1. Obuwme NoNOKeHUA

9.2.1.1. B 06beM MUCMbITaHMN Ha MeXaHUYecKyto paboTocnocobHOCTb BXOAAT:

a) NpOBEpPKA XapaKTEPUCTUK PaboTbl MeEXaHW3Ma BbIK/tOYATENS - B COOTBETCTBUM € 9.2.2;

6) UCNbITaHWE HA UCNPABHOCTb AENCTBUA MEXaHU3MA BbIKAOYATENA - B COOTBETCTBUM € 9.2.3;

B) UCMbITaHWE HA PECYPC NO MEXaHUYECKOM CTOMKOCTM - B COOTBETCTBMM C 9.2.4;

r) UCNbITaHWE Ha ONepUpPOBAHME B YCIOBUAX Fro101ea - B COOTBETCTBUM € 9.2.5;

A) vcnbiTaHMe Ha paboTocnocobHOCTb MNP COBMECTHOM AEWCTBUM TAMKEHUSA MPOBOAOB M BETPOBOW
Harpy3ku - B cooTBeTcTBun ¢ 9.2.6;

e) ucnbiTaHWe Ha CTOMKOCTb K BO3AENCTBUIO MexaHMYecKux ¢(aKTopoB BHelHeW cpeabl - B
cooTBeTCcTBUM € 9.2.7;

) UCMbITAaHUA Ha rePMETUYHOCTb ra3oBbIX, BAKYYMHbIX M BO3AYLIHbIX BbIKAOYaTeNEN - B COOTBETCTBUU
c9.2.8.

9.2.1.2. MNpu UCNbITAHNUU Ha MeXaHWUYecKylo paboTocnocobHOCTb BbIKAOUYaTeb (MUAM €ro 4acTb - CM.
8.1.2) pomKeH bbITb YCTaHOBAEH Ha CBOEM WAW Ha cneuunanbHoi (MHBEHTapHOK) pame, UAW Ha ApPYyrom
KECTKOM OCHOBaHWW; NPW 3TOM CNocob KpenneHus, B3aMMHOE PaCMo/IOKEHWE U KMHEMATUYECKasa CBA3b
BbIKAtOYaTeNss (MAM ero 4actu) ¢ NPUBOAOM [O/KHbI COOTBETCTBOBATb MOHTaXHOMY 4epTexy u (1Unu)
WHCTPYKLMM n3rotosutens. bydepbl, npeaHasHayeHHble AAA 3aNO/IHEHMA XUOKOCTbIO, [O/KHbI ObiTb
3aMNO/IHEHbl €0 A0 YCTAHOBJ/IEHHOIO YPOBHA. MacnsHble BbIKAOYATENN [O/MKHbI OblTb 3ano/IHEHbI
COOTBETCTBYHOLMM Macsom. [a30Bble BbIKAOYATENM [O0/KHbI ObITb 3anO/IHEHbI FAa3OoM A0 AaBieHus
3an0/IHEHMA; BO3AYLHbIE - BO34YXOM B COOTBETCTBUM C Tabanuei 16.

Tabnunua 16

UcnbiTaHmAa Ha MCcnpaBHOCTb AeﬁCTBMﬂ MeXaHMU3Ma BbIK/IloYaTeENA

Umcio m BUIOB Hanpaxeunwue HauanbHOe u30b- |[HauanpHOe M3OBITOUHOE
onepauumn Ha 3axmMax TOYHOE IaBJIeHUE OaBJIeHMe IJid



I LVKJIOB ueneﬁ YIPABJIEHMA | CXaTOI'O BO3OyXa IIHEBMATNUYECKUX
BEIKJIIOUA TEJISA IOJIS BOSBIYIHEIX IPMBOIOB
(mpmBOma) BEIKJIIOUATEJIeN
1. Oare onepauuiyt B| HwxHUM NOpene BepxHuUM npene BepxHuM npene
nmo 6.4.2.1 no 6.4.4 no 6.4.2.2
2. Hars onepaumyt O| HwxuMIi npenen BepxHUM npenes BepxHUM npenes noJjs
nmo 6.4.3 nmo 6.4.4 onepauun O (ecnu
NPUBOI MNPOUBBOOUT
3Ty Olepaluio) — CM.
npuMedaHme K 6.4.2.2
3. Hare onepaumst O| BepxHuM npenes HyoxHUM Hpene HyoxHUM npemes njisg
no 6.4.3 nia onepauumu O onepauun O (ecyu
no 6.4.4 IPMBOIN MNPOU3BOIUT
3Ty Ollepaluio) — CM.
npuMedaHme K 6.4.2.2
4. Marp omnepauuyt B| BepxHUM Openest HuxHUM npene HuxHUM npene
nmo 6.4.2.1 0y orepauun B nmo 6.4.2.2
mo 6.4.4
5. Iares unuxjgos BO HoMmHamneHOE HoMmHamnepHOE HoMmHamnepHOE
(cm. 9.2.3.2) (cm. Tabmuuy 1) (cm. Tabmuuy 1) (cm. Tabmuuy 1)
6. [IaTb LMKJIIOB HoMmmHasmnebHOE HoMmmHasmbHOE HoMmmHasmbHOE
O -t - B <*> (cm. Tabmuuy 1) (cm. Tabmuuy 1) (cm. Tabmuuy 1)
Ok
(mJis BHIKJIIOUATEJIEN,
npenHa3HaueHHBIX
nyia AlIB)
<*> JlonyckaeTcs NpOBEIEeHMEe MCIHTAaHMS C OEeCKOHTAKTHOM I1ay30M Ipu

OTCYyTCTBUUN npenHamepeHHoﬁ MeXIOy OTKJIIOUEeHNVEM U nomauemn

KOMaHIbl Ha BKJIIOUEHUE.

BEIEPXKIM BPpEMEHU

Ipumeuvanusa. 1. UuMcJo onepauuiyl MIAM LUMKJIIOB, YKAasaHHBIX B KaxXIOM CTPOKe,
10 COIJIACOBAHMIO C InoTpebureseM MoxeT OHTbL yBeJnueHo mo 20.

2. IlpeneJsl OaBJleHMss 0OJisg [HEeBMaTUMYECKMX [IPMBOINOB C MHIOMBUIYaJIbHOM
KOMHpeCCOpHOﬁ yCTaHOBKOﬁ " I'MOPaBJIMYECKUX IIPMBOOOB BEIKJIIOUATEJIeN YKa3eBawT
B TEeXHNYECKMUX YCJIOBMAX.

9.2.2. NpoBepKa XapaKTePUCTUK PabOTbl MEXaHW3MA BbIKAtOYATENS

9.2.2.1. K npoBepsaeMbIM XapaKTepuUCTMKaM paboTbl MexaHM3Ma BbikAtoYaTens (9.2.1.1, nepeuncnerHve
a)) B 3aBUCMMOCTM OT OCOBOEHHOCTEM KOHCTPYKUMWM BbIKAOYATENA OTHOCAT: COOCTBEHHble BpemeHa
BK/IIOYEHUA N OTKNOYEHUA; CKOPOCTU BKAKOUYEHUA U OTKAOYEHUA; XOA, KOHTAKTOB; KOHTaKTHble AaB/EHUSA;
HUXXHWUIA U BEPXHUI Npeaenbl HaNnPAXKEHUA HA 3aKMMaX Lenein ynpaBaeHUs; HUXKHUA U BEPXHUIN npeaenbl
HayaNbHOTO [JaBNEHWA; YCUAMUA (CTAaTUYECKME MOMEHTbI) MPYKMH NPU BKAKOYEHUU U OTKAIOYEHUW;
3NEKTPUYECKoe CONPOTUBIEHNE N TOK NOTPEDHEHMA 3EKTPOMArHMTOB ynpaBAeHWUs; pacxoabl BO34yxa (rasa)
Ha onepauuun u ap.

MepeyeHb  XapaKTEPUCTUK, MNPOBEPSEMbIX MPU  MNPUEMO-COAATOYHbIX,  KBAaNUDUKALMOHHDIX,
nepuoamnYeckMx W TUMNOBbLIX MUCMAbITAHUAX JAHHOrO BbIKAOYATENA, W COOTBETCTBYIOLLYIO METOAMKY
YCTaHaB/MBAET U3rOTOBUTE/b (Pa3paboTUMK) BbIK/HOYATENA M BHOCUT B MPOrpaMmmy U MPOTOKO/ UCMBITAaHUIA.

9.2.2.2. TMpoBepKy cOOGCTBEHHbIX BPEMEH OTKAOYEHUA W BKAOYEHWUs, OECKOHTAKTHOWM naysbl,
KOOpAUHAUUM MOMEHTOB Pa3MbIKaHMA W 3aMblKaHUA [1aBHbIX, AYroracuTesibHbIX U APYrUX KOHTAKTOB
OOMYCKAeTcA MpPOBOAMTb, Hanpumep, ocuunnorpadom, 3/eKTPOCEKYHAOMEPOM WAM aHAAU3aTOPOM
XapaKTEPUCTUK BbIKAOYaTENA.

MpoBepKy COOCTBEHHbLIX BPEMeEH OTK/KOYEHUA W BK/AKOYEHMA MPOBOAAT MPU  HOMWHANBHOM
HaNPAXXEHUU HA 3aXKUMAX 3NEKTPOMArHuTa, HOMUHANBHOM [A3AB/NEHUM WU HOPMMUPOBAHHOM YCUIUU
(MOMeHTe) Npy*KWMH - B 3aBUCMMOCTM OT TUMNa NPUBOAA, a TaKKe (B C/lydae COOTBETCTBYHOLLErO YKa3aHWA B
Nporpamme UCMbITAHWUI) - NPU HOPMUPOBAHHbIX HUXKHUX U BEPXHUX NPeAeNax yKasaHHbIX GpakTopos.

9.2.2.3. MpoBepKy CKOPOCTEN BKAKOUYEHUA N OTKAOYEHMA NPOBOAAT NPU HOMUHAIBHOM HaMpPAXEHUN



Ha 3a)KMMmax uenei ynpasaeHna, HOMMHabHOM AaBAEHUN U HOPMUPOBAHHOM YCUAUU (MOMEHTE) NPYKUH -
B 3aBMCMMOCTW OT TUMNa NPUBOAA, a TaK}Ke (B C/ly4ae COOTBETCTBYIOLLLErO YKA3aHMA B NPOrpamme UCMbITaHW)
- MPY HOPMMPOBAHHbIX HUXHUX U BEPXHUX Npeaenax yKaszaHHbIX GaKTopos.

9.2.2.4. MNpoBepKy KOHTaKTHOrO AaBaeHus (HaXKaTuAa) pasmblKkaeMbiX KOHTAKTOB, @ TaK¥XKe CKOJb3ALLINX
Hepa3MblKaeMbIX KOHTaKTOB NPOBOAAT MO0 KOCBEHHO - M3MEPEHUEM YCUAUMA KOHTAKTHbIX MPYXUH UAN
onpeaeneHnem CUbl BbITATMBAHUA MOABUMKHOIO KOHTaKTa, IMBO HenocpeacTBEHHO M3MEPEHUEM YCUANA
OTTAMBAHUA NOABUMKHOM YacTM KOHTAKTa AMHAMOMETPOM B MOMEHT NOTEPU KOHTAKTA.

9.2.2.5. OnpepeneHve MMHUMaNbHOTO HaNpPAXeHUA cpabaTbiBaHMA BKAKOYAOLWMX U OTKAHOYAROLLNX
YCTPOWCTB NPOBOAAT C MOMOLLLBIO Psifa NocsiefoBaTebHbIX onepauunii O (Man B) Npy CHUXKEHUU HaNpsAXKeHUs
Ha 3aXKMMax Lenei ynpasaeHUa CTYNeHAMM, HAUMHAA OT HUMKHEro npeaesna HanpaxKeHUa 40 MUHUMA/IbHOTO
3HAYeHMsA, NP KOTOPOM ellle obecrneynBaeTcs BbINOJHEHNE COOTBETCTBYIOLLEN OnepaLymu.

[na BO3AYLWHbIX BbIKAOYaTENEN M (MAK) MHEBMATUYECKMX WAM MHEBMOTMAPABANYECKMX NMPUBOLAOB
onpegeneHne MMHUMaNbHOIO HaNPAXKeHUA NPOBOAAT MPU BEPXHEM Npeaesie HayabHOro AaBAEeHUA.

9.2.2.6. OnpeaeneHne MMHUMANBHOINO AABAEHUA cpabaTbiBaHUA BO34YLIHOMO BbIKAOYaTens u (unm)
NHEeBMaTUYECKOro Npmeoga NPOBOAAT NyTEM BbIMOJHEHUA NMPU HOMWHANbHOM HaMNPAXEHUU Ha 3aXKMmax
uenen ynpasneHua paga NociefoBaTesIbHbIX ONEPaLUi NPU CHUMKEHMUM AaBAEHUA CTYNEHAMM, HAaUYMHaA C
HWXXHEro npeaena HayanbHOro AaBAEeHUA A0 MUHUMAIbHOTO 3HAYEHMA, NPU KOTOPOM eLe obecneunsaeTcs
BbINOJ/IHEHWE COOTBETCTBYHOLUMX ONepauymit.

9.2.2.7. OnpeaeneHne MUHUMAIBHOTO HaTAMKEHUSA MPYKUH (YCUIMA, CTaTUYECKOrO MOMEHTa, X04a
CKaTWA UM PacTAMKEHUSA, YIa 3aKpy4yMBaHMA) NPYKMHHOMO NPUBOLA NPOBOAAT MYTEM BbINOJIHEHUA paaa
Nnoc/iefoBaTeNbHbIX ONepaLmin BKAOYEHUA NPU YMEHbLUEHUN HATAMKEHMA NPYXKUH CTYNEeHAMM, BNAOTb 40
MUWHMMANbHOIO 3HAYeHUA, NPU KOTOPOM elle obecrneymBaeTca BbINOJHEHME COOTBETCTBYIOLWEN onepauunu.
HeobxopMmocTb onpeseneHnsa 4aHHOro napameTpa yKasbiBatoT B TY.

9.2.2.8. TllpoBepKY 3/NEKTPUYECKOTO COMPOTMUBAEHMA OOMOTOK 3/1EKTPOMArHMTOB YynpaBaeHun
NPOBOAAT NYTEM U3MEHEHWA €r0 MOCTOM MOCTOAHHOIO TOKA, NPUCOEAMHAEMbIM K BbIBOZAM 0OMOTKN UK ee
CeKLMN, UNN APYTUM METOLOM.

9.2.2.9. lpoBepKy TOKa noTpebneHMa Uenei ynpaBAeHUA NPOBOAAT NyTem  3anucu
(ocumnnorpadupoBaHma) TOKa, NPOTEKAIOLLETO YePE3 BXOAHbIE 3aXKMMbI Lienu ynpasaeHna npu BbINOAHEHUN
onepaumin B mam O, NpM HOMUHANBHOM HANPAKEHMM HA 3a)KMMaAxX LEenu ynpaB/ieHMA BblKAto4YaTena
(npnBoaa), a 4n1A BO3AYLWHbIX BbIK/tOYaTeNEl U NHEBMATUYECKMX MPUBOAOB - TP HOMUHAbHOM AABAEHUMU.

3a 3Ha4yeHWe ToKa NoTpebeHnsa NPUHUMALOT:

a) ANA NPUBOAOB, UCNO/b3YIOLWMX SHEPTUIO MOCTOAHHOMO TOKA, - MaKCMMalbHOE 3HAYEeHME TOKa;

6) AnAa NPUBOLOB, UCMONb3YIOLMX SHEPTUIO MEPEMEHHOr0 TOKAa, - MaKCMMasbHO AeNcTBytolee
3HauyeHuWe, onpegensemoe Kak Haubosblliee cpegHeapudMeTUYECKoe AEUCTBYHOLWMX 3HAYEHUN ABYX
CocefHWX NoAyNnepuoaoB ¢ HAMBONbLIMMM aMNAUTYAAMM TOKA.

M3mepeHune TOKa B afeMeHTax NpUBOLOB (Hanpumep B 0OMOTKax 3/1EKTPOMArHUTOB) NPOBOAAT NO
MeToAuKe U3rotoBuTens.

9.2.2.10. MpoBepKy pacxoaa Bo3Ayxa Ha onepaumio (MAn UMK onepaumii) BO3AYLIHOrO BbiK/alo4aTena
WAN MHEBMATUYEeCKOro npuMBOAa BbIKAOYATENA APYroro BMAa NpoBOAAT MyTeM onpefeneHua nageHusa
nasnexHns ("cbpoca") B pesepByape BbIKAOYATENA WMAM NPMBOAA MPW BbINONHEHMM COOTBETCTBYHOLLUX
onepauuit (O, B) unm umkna O - BO npu cneayroLmx yCaoBUAX:

- PV 3aKPLITOM BEHTUE NUTAIOLLEN MarucTpany;

- NPU HOMMHA/IbHOM HAMNPAXKEHUU HA 32XKMMAX INEKTPOMArHuUTa;

- NPWU HOMWHANbHOM HayalbHOM JaBJeHWWM B pe3epByape (a Npu MNepuogUYeckux M TUNOBbLIX
UCMbITAHUAX - TaKXKe NPU HUKHEM U BEPXHEM Npesenax).

MageHWe aaBneHua onpeaenaoT No MaHOMETPY, NMOKa3aHMe KOToporo cHumatoT yepes (30 +/- 5) ¢
nocne BbINOJIHEHWUS onepaunn (Lnkna).

Pacxop, Bo3ayxa V,, npuBeneHHbI K HOPManbHOMY aTMOCHEPHOMY [aBNEHMIO, OnpeaensaioT no

B’
dopmyne

AP
V;=V13e37,(3)

H

roe Vpe3 - CyMMapHbIit 06bem pe3epByapoB (pesepByapa) U Apyrux NOAOCTEN, NOCTOAHHO C HUMU (C

HUM) CBA3AHHbIX;



AP - napenve pasnenus ("c6poc");

P, - HopmanbHoe aTmocdepHoe fasneHve.

AP v P, ponxHbl umeTb 04MHaKOBYIO pa3MepHOCTb.

9.2.3. UcnbITaHWe Ha UCMPABHOCTb AENCTBUA MEXaHM3Ma BblK/toyaTe s

9.2.3.1. McnbiTaHMA NPOBOAAT B 06BbEME U NMPU YCAOBUSAX, YKa3aHHbIX B Tabauue 16. Mo OKoHYaHUK
NCNbITaHUN HEOOXOANUMO NYTEM BHELLIHEro OCMOTpa yoeanTbCs B OTCYTCTBUM MEXaHNUYECKUX NOBPEKAEHUN.

9.2.3.2. MNpwn ucnbiTaHUK NO NYHKTY 5 Tabanubl 16 umkabl BO BbiNnoaHAKTCA 6€3 npeaHamepeHHOoM
BbIAEPXKKM BpeMeHU mexay onepaunamm B n O, ana yero Ha 3a*KMMbl Lenu ynpasaeHUA OTKIOYEHUEM
NoAaloT HanpaXKeHue 4Yepe3 KOHTaKTbl [aBHOM Lenu BbIKAloYaTens (ayroracutesibHble KOHTaKTbl WU
KOHTAKTbl oTAeAuTens).

Ecav KommyTupylolme KOHTaKTbl LENU OTKAOYEHMA BbIKAlOYaTens (npuBoaa) 3amblKatoTcA paHee
KOHTAKTOB MaBHOM LLenu, TO B OA4HOM M3 NATU LIMKAOB HanpaXKeHue cieayeT NoAaBaTb He Yepes rMaBHble
KOHTAKTbl, @ HEMOCPEACTBEHHO Ha 3aXMMbl LMW ynpasieHUa OTKAoUYeHWeM. Mpu 3ToM AO0MKHO ObiTb
npoBepeHo, YTO NpU NoJaye KOMaHAbl Ha BK/AKOYEHME M HANMUUM HANPAXKEHMA Ha 3aXumax uenu
OTK/IlOYEHMA onepauusa BKAOYeHWA NnbO BOBCe He MpoMcxoguT, AMBO NpoUCXoamuT C HeAOXO4OM A0
MONOXEHUA, NPU KOTOPOM BO3MOMKEH MPOOON MeXAy KOHTAKTaMW BbIKAKOYATENA C BO3BPALLEHMEM
BbIK/IlOYATENA MOC/Ae 3TOro B NOIHOCTbIO OTKAIOYEHHOE NONOXKEHME.

Ecnn yKasaHHble KOMMYTUPYIOLWME KOHTAKTbl 3aMbIKAlOTCA HE paHee KOHTAKTOB [/1aBHOM Lenu, To
[OMYyCKaeTca BO BCeX MATU UMKAAX HaNpsAXeHMe MoAaBaTb He Yepe3 KOHTAKTbl [NaBHOM Uuenu, a
HenocpeACcTBEHHO HA 3aXKMMbI LLenu OTKAOYEHUA.

Mpw UcnbITaHUK BbIKAOYATENEN, UMEIOLLMX BCTPOEHHYIO 6/10KMPOBKY OT MHOFOKPATHOMO BKOYEHMUS,
NPOBOAAT NPOBEPKY AENCTBUA 3TON HNOKMPOBKM NPOTUB NOBTOPEHUS ONEPALLUA BKAKOYEHUS U OTKAOYEHMA
BbIKtOYATENA, KOrga KOMaHAa Ha BK/IOYEHME NPOA0/IKAET OCTaBaTbCA NOAAHHOM NOC/ie aBTOMATUYECKOrO
OTK/IIOYEHUA BbIKAKOYaTENS.

9.2.3.3. lonycKaeTca UcnbiTaHMa no Tabauvue 16 coBmelatb NOAHOCTBIO UM YaCTUYHO C UCTbITAHMAMM
Mo MPOBEPKE XapaKTepUCTMK paboTbl MexaHM3ma BblkAtoyaTens no 9.2.2, ecan B Npouecce CHATUA
XapaKTEPUCTMK YCTAHOBAEHO, YTO BbIKAOYATENb MCNPABHO paboTaeT B yCNOBUAX, YKa3aHHbIX B Tabaunue 16.

9.2.3.4. UcnbiTaHWe MacAsAHbIX BbIK/OYaTeiel, He 3a/1MBaeMbliX MPU NPUEMO-CAATOYHbIX UCMbITAHMUAX
Mac/oM, [OOMyCKaeTca MpoBOAMTb MPU  HAMPAKEHUAX W [aBneHuAx (B MHEBMATUYECKOM  Wau
NHEBMOTNAPABANYECKOM NpuBoAe) Bonee HU3KKUX, YeM YKasaHO B Tabnuue 16, ecim npeasapuTenbHbIMU
nccnefoBaHUAMM YCTAHOB/IEHA SKBUBAZIEHTHOCTb TaKUX UCMbITAHUIA UCMbITAHUAM 3aNOJIHEHHOTO Mac/i0M
BbIKtOYATENA NPU HAMPAXKEHUAX U AABNEHUAX, YKAa3aHHbIX B Tabanue 16.

9.2.3.5. BbIKk/Ao4aTeNn, Mmetowme BCTPOEHHbIE MUHUMA/IbHbIE PacLenUTenn HanpsxeHua u (uam)
MaKCMMasbHble PacLennuTenn ToKa, AOKHbI AONOJHUTENbHO K UCMbITaHUAM Mo Tabauue 16 ncnbiTbiBaTbCA
Ha MCNPaBHOCTb AEeNCTBUA NPU ABYX OTKAOUEHUAX, NPOU3BEAEHHDBIX C MOMOLLbIO KaXKA0r0 U3 pacuenuTenen,
C NpoBepKoM TpeboBaHW, yKa3aHHbIX B 6.12.7.2 1 6.12.7.3.

9.2.4. UcnbITaHWe Ha pecypc No MexaHMYeCcKon CTOMKOCTH

9.2.4.1. UcnbiTaHMe Ha pecypc N0 MeXaHWUYEeCKOM CTOMKOCTU MPOBOAAT B YC/AOBUAX, YKa3aHHbIX B
9.2.1.2, nytem BbINo/IHEHMA (6€3 TOKA B r1aBHOM LLENM BbIK/OYaTeNA) YKa3aHHbIX B 9.2.4.2 1 9.2.4.3 uMKN0OB
C Nay3amu Mexay HUMu.

Ecnu BbIKAOYaTENb MMEET BCTPOEHHbIE PacLennTenn MakCMmaabHOro Toka, To 10% Bcex onepauui
O0/IKHO ObITb BbIMOJIHEHO OT PACLLENUTENA C NPONYCKaHMEM TOKA Yepes TOKOBEAYLLYIO Lienb BbIKAOYaTeNs.

9.2.4.2. Ons BblkAtOYaTEIEN HOPMA/IbHOFO UCMOHEHMA MO 4.1.8 YMCNO0 BKAKOYEHWUI U OTKAKOYEHMI 33
BeCb 06beM MUCMbITaHUI A0/KHO 6bITb Mo 2000.

LnKnbl onepauunii, Ux YNCNO, HANPAXKEHNE HA 3a*KMMaxX Llenei ynpasieHWA, HavyasbHOe AaBleHue
BO34yXa 4/1A BO3AYLWHbIX BbIK/llOYATENEM, MHEBMATUYECKUX U TMAPABAMYECKUX NPUBOA0B YKa3aHbl B Tabauue
17. NnoTHOCTb rasa B rasoBbIX BbIKAOYATENAX AO/KHA ObiTb B AMANA30HE MEXAY BEPXHUM U HUKHUM
O0NYCTUMbIMU 3HAYEHNAMM.

Tabnunua 17

MCHbWaHMEI4apecprHOIwexaHMHeCKOﬁCTOﬁKOCTM

IuxJ onepauumnt HanpaxeHue Ha Unrcriio LUMKJIOB OJiA
3axmMMax lernemn BHIKJIOUATEJIEN,
yHopaBJIEeHUS U T




HayvaJIbHOE npenHa3HaueH- | He IpenHasHa-—
naBJieHMe HEIX 101 AllB YyeHHBEIX 1Jig AlIB
BOBIOyXa
B-t -0-+t HyoxkHUM npenedt 500 500
I I
HoMuHanbHOE 500 500
BepxHUM npene 500 500
0O -t - BO - HoMuHabHOE 250 -
o I I
BO - t HoMmHaJbHOE - 500
I
[IpyMmeuaHve. t - BpeMs Mexny OlepauusMy, HeoOXOoOuMoe IJIS OXJIaXIEHMSI
I
MEeXaHUUECKUX u BJIEKTPUUECKUX YCTPOMCTB MNIpMBOIA u BOCCTAHOBJIEHUS
HadaJlIbHEIX YCJIOBUIM.

Llnknbl BO BbinonHAOTCA 6€3 NpegHamMepeHHOM BbIAEPKKN BPEMEHN MEXAY ONepaumammn BKAOUYEHUA
N OTKAOYEHMA.

B TeyeHMe WCMbITAHUA [ONYCKAETCA CMA3Ka AOCTYyMHbIX 6e3 pasbopKu Tpylmxca YacTei B
COOTBETCTBUM C MHCTPYKUMAMM M3rOTOBUTENA, HO HE [O0MYCKaeTCs Pery/MpoBKa, 3amMeHa AeTane uau
ApYyron Buag, o6cnyKnBaHus.

Mexay TrpynnaMmm UMKNOB BbIAEPKMBAKOTCA WHTEpPBanbl, HeobxoAWMble p[As  OXNAXKAEHWS
3NEeKTPUYECKMX N MEXAHNYECKMX YCTPOMCTB NPUBOAA.

9.2.4.3. OnA BbIK/OYATENEM C NOBbILLEHHON MEXaHNYECKON CTOMKOCTbIO MO 4.1.8 YNCN0 BKIOYEHUNA U
OTK/IIOYEHMI 32 BeCb 06beM UCMbITaHUI A0/KHO 6bITb Mo 10000.

Cepuio UCNbITaHWUIM, YKa3aHHY0 B Tabauue 17, NOBTOPAOT NATb pa3. Mexay cepuammn UCMbITaHUM
AOMYyCKaeTca cmasKa M Hebosibliaa peryiMpoBKa, NpeaycMOTpPeHHas TeXHUYECKMMMK ycnosuamu. Obbem
BbINOJIHAEMbIX PaboT A0/1XKEH ObITb YKa3aH B Nporpamme 1 NPOTOKOAE UCMbITaHUN.

3aMeHa KOHTAKTOB He pgonyckaetca. Mexay CepuamMM  UCMbITaHWI  ONpeaensioT 3HayeHus
XapaKTEPUCTMK BbIK/OYATENSA, NPEeLyCMOTPEHHbIE NPOTrPAaMMO UCMbITAHWUNA.

9.2.4.4. Tlo OKOHYaHMM MCMbITAaHUA ONPEAENSAOT 3HAYEHUA XaPaAKTEPUCTMK pPaboTbl MexaHM3Ma
BbIK/ItOYATENs, NPEAYCMOTPEHHbIX MPOrPaMmMOol UCMbITaHWIA, NOCAE Yero NPOBOAAT BbIOOPOUHYIO Pa3bopKy
N OCMOTP C LLeNblo 06HapyKeHMA BO3MOMXKHbIX MEXaHNYECKUX NOBPEKAEHUN.

BbIKNtouaTeNb CUMTALOT BblAEPHKABLLIMM UCMbITAHWME Ha PECYPC MO MEXAHUYECKOW CTOMKOCTU, eCun:

- B MpoOLLeCcCe UCNbITaHMM BblKAOYaTe b paboTan McnpaBHO, He BblJ10 HW O4HOr0 OTKAa3a B BbINOJIHEHUMU
onepauun BKAKYEHUA UAN OTKIIOMEHUS;

- 3HaYeHMA NPesyCMOTPEHHbIX MNPOrPaMMON WUCMBbITAHUA XapaKTEPUCTUK He BbIWAM 33 npeaenbl,
YCTaHOBNEHHbIE KOHCTPYKTOPCKUMU LLOKYMEHTAMMU;

- NPU OCMOTPE MOC/AEe WCMbITAaHUA He OOHapyXEHO MNOBPEXAEHUN, MOTYLIMX NPEnATCTBOBaTb
AanbHenwewn ncnpasHom paboTe, U yxyALIeHUA COCTOAHUA U30ALMOHHbBIX MOBEPXHOCTEN;

- COCTOAHME KOHTAKTHbIX AeTaseir U noBepxHocTel obecneymBaeT CNOCOBHOCTb BbIKAOYATENS
MPOMycKaTb HOMMHA/bHbLIN TOK 6e3 npeBblleHMA A[oNyCcTUMbIX Temnepatyp no [OCT 8024; npwu
HeobXo4MMOCTM MOATBEPKAEHUA CMOCOBHOCTU BbIKAOYATENA NPONYCKaTb HOMWHA/bHbLIN TOK NPOBOAAT
MCMbITaHMA BbIKNOYATENA HA Harpes.

Echn  BbikAtoyaTeslb MMeEEeT KOHTaKTHble 4YacTu, nogBepralolmeca cepebpeHuto ¢ Lenbto
MCMONb30BAHUA MNOBbIWEHHbIX HOPM HarpeBa, TO MNPW OUEHKe pe3y/lbTaToB MCMbITaHUI cneayeT
pyKkoBoacTBoBaTbca TpeboBaHmuamu FOCT 8024.

Eciv npu  ocmoTpe BbIK/OYaTeNs NoOC/Ae  WUCMbITaHWI  0OHapyXeHo yXyAlweHWe COCTOsHMUA
N30/IALMOHHBIX MOBEPXHOCTEN, TO BbIKAKOYATENb A0/MKEH OblTb NOABEPTHYT MCMBbITAHUAM 3N1EKTPUYECKON
NPOYHOCTU M30nAUMM B cooTBeTcTBMM c 9.3.5. [onycKkaeTca B 0OOCHOBaHHbIX Cayyasax MpPOBOAUTb 3TU
UCMbITaHWA MYTEM MPOBEPKM OTAENbHbIX N30/IALMOHHBIX YacTel nocae pa3bopKu BbiKNtOYaTEN .

BaKyymHbI BbIK/AOYaTelb NOC/E BbINOAHEHUSA UCMbITAHWUIA Ha pecypc N0 MeXaHWYeCKoM CTOMKOCTU
OOJIKEH BbIAEPKMBATL MCMbITAaHUA 3NEKTPUYECKON MPOYHOCTU M30A5UMM B 0bbeme, NpesyCMOTPEHHOM
9.3.5.



9.2.5. UcnbiTaHMe Ha onepmnpoBaHMeE B YCAOBUAX ronosea

9.2.5.1. WcnbiTaHne Ha onepupoBaHMe B ycnoBuAx rononega no 6.4.10 npoBogAT TONbKO AN
BbIK/lOUaTe el KaTeropum pasmelleHma 1, UMeoLLMX Hapy»KHble OTKPbITble NOABUMKHbIE YacTu (Hanpumep
pblyaru, TArM) UAK pasmbliKaeMble KOHTaKTbl.

9.2.5.2. HapawmBaHua Abha Ha NOABUMKHbBIE YAaCTU MM KOHTAKTbl M HA coceaHME C HUMUM HEMOABUMKHbIe
yacTu BblKAtoYaTena nposogAat no OCT 16962.1. lNMocne HapaliMBaHWMA NbAa WU BbIAEPKKM NPOBOAAT
onepauuio OTKYEHUA WM BKAKOYEHUA MPU HUMKHUX Mpedenax HanpaxeHuMa Ha 3a)Xumax uenemn
ynpaB/ieHua, 4aBAeHUsA N ycunusa (MOMeHTa) NPYXKUH - B COOTBETCTBMM C TUNOM NpuBoAa. 3aTem NpoBoaAT
NpPOBePKY UCNPABHOCTM AEUCTBMA NYTEM NATU BKAKOUYEHUA U OTKAIOYEHWUI NPU HOMMHANbHbLIX 3HAYEHMAX
HanpAKeHua, AaBneHns n (MA1M) HOPMUPOBAHHOM YCUAUU (MOMEHTE) NPYIKUH.

9.2.6. UcnbiTaHWe Ha paboTOCNOCOBHOCTb NPM COBMECTHOM AEUCTBUMN TAXKEHUA NPOBOAOB U BETPOBOM
Harpyskm

9.2.6.1. McnbiTaHUIO NOABEPratoT BbIKAOYATEIN KaTeropmmn pasmelleHma 1 c UHOM >35kB.

9.2.6.2. UcnbiTaHWe Ha onepupoBaHMe MPU COBMECTHOM AENCTBMMU TAXEHMA NPOBOAOB U BETPOBOM
Harpysku NpoBOAAT Ha NOAOCE WAM 3/NeMeHTe Mojtoca (Hanpumep O4HOW M3 KOJMIOHOK) BbIKAtOYaTens B
COOTBETCTBUM C NPUBEAEHHbBIM HUNKE:

a) B 3aBMCUMMOCTM OT 0COBEHHOCTEN KOHCTPYKLUMK BbIKAOYATENA U NMAPYCHOCTU OTAENbHbIX €ro YacTtei

K nosrcy (3HEMEHTV) BblIKNlOYaTeENNIA NPUKNALObIBAOT TOPU3OHTA/IbHYHO CUNYy AaBNEHUA BETPa th (CM.

pucyHok 1) B HanpaBneHun Haubonbliel NapyCHOCTM, pacCyMTaHHylO0 M3 cKkopoctu seTpa 40 m/c. Ana
YNPOLLEHMA UCMbITAaHWUIA PEKOMEHAYETCA NPUKAAAbIBATb 3Ty CUAY HE K LEeHTPY NPUAOXKEHWA BEeTPOBOM
Harpysku, a K BblBOAY MO/IOCA, CHMXKAA NPWU 3TOM 3HAYyeHMe CUAbl TakK, YToObl U3rMbatoWmMin MOMEHT
OTHOCUTE/IbHO HUKHEN NOBEPXHOCTM NOOCA COXPAHANCS;

6) K ogHOMY M3 BbIBOAOB MONIOCA (K BEPXHEMY, ECAN BbIBOAbI PACNONOMKEHbI Ha PasHbIX YPOBHAX)

NPUKNAAbIBAOT FOPU3OHTANIbHYIO CUNY TAXKEHMA NPOBOAOB EhA , PaBHYt0 HOPMUPOBAHHOMY 3HAYEHWUIO MO
6.4.11, B Hanpas/ieHUn A1 num Az, KaK YKa3aHO Ha puUCyHKe 1. BmecTo NpunoxKeHna cun th " FmA

A0MycKaeTca NpUKAaapiBaTh B HanpasaeHun A, nan Az pesynbTupytowyio cuny F,,

B) NPOBOAAT NPOBEPKY UCMPABHOCTU AENCTBUA MEXAHU3MA BbIKAOYATENA NMYTEM ABYX BKAOUYEHUN U
OTK/IOYEHUA NPU HOPMMUPOBAHHDLIX BEPXHUX M HUMKHUX Mpeaenax HanpsKeHusa, SaBAeHUS WUAW ycuama
(MoMeHTa) Npy»KMH, B 3aBMCMMOCTM OT TMMa NPUBOAA;

r) CHUMAIOT rOPU3OHTaNbHYIO cuny B HanpasneHun A, nan A, vk sTomy e BbIBOAY NPUKNaabIBaOT
FOPU30HTa/bHYIO CUAY TAXKEHWA NPoBoAoB [, ;, paBHy0 HOPMMPOBaHHOMY 3HaueHWIo, B HanpasneHun B,

nnn B2 , KAK MOKa3aHO Ha PUCYHKe 1; npu 3TOM CUNa OaB/1IEHUA BETPA le

, COXpaHseTcs;
[) NPoBOAAT NPOBEPKY UCMPABHOCTU AEUCTBUA MEXaHM3Ma BbIK/IOYaTeNs MO NepeynceHnio B);
€) U3MEHAIOT HanpaB/ieHNe CUA, YKa3aHHOE B MepeymcieHnn 1), Ha NPOTUBOMONONKHOE;

) NPOBOAAT NPOBEPKY UCNPABHOCTU AEMCTBMA MEXaHM3Ma BbIK/toUaTeNA No NepeduncaeHmIo B);

M) CHMMAIOT FOPM3OHTA/bHbIE CUAbI U MPUKAALLIBAIOT K 3TOMY Ke BblBOAY BEPTUKANIbHYIO CUAY
TAMEHMA NPOBOAOB Fw , PaBHYt0O HOPMMUPOBAHHOMY 3HA4YEHUIO (CM. HanpaB/ieHue Cl nnu C2 Ha PUCYHKe
1);

K) NpoBOAAT NPOBEPKY UCMPABHOCTU AEWCTBUA MEXaHM3Ma BbIK/IOYaTeNA MO NePeYnUCIeHMIO B);

N1) UBMEHSIOT Hanpas/eHNE CUJIbl, YKa3aHHOM B NepeyncaeHnn 1), Ha NPOTUBOMOJIOKHOE;

M) MPOBOAAT NPOBEPKY MCNPABHOCTU AENCTBUA MEeXaHM3Ma BbIK/Ito4aTeNA MO NEPEYNCTIEHUIO B).

9.2.6.3. UcnblTaHMe [OMNycKaeTcs He MPOBOAMTb, eCcan byaeT [AOKas3aHO PacYeTHbIM MyTem, 4TO
BbIK/IlOYaTeIb CNOCOHEH BblAEPKATE HOPMUPOBAHHbIE HArPy3Ku.

9.2.7. UcnbiTaHWe BblKAOYATENA HA CTOMKOCTb K BO3AENCTBMIO MeXaHUYeCKMX GaKTOpPOB BHELLHEMN
cpegbl no 6.4.12 nposogAat no NOCT 16962.2.

9.2.8. UcnbITaHMA BO3AYLHbIX, FA30BbIX M BaKYYMHbIX BbIKAOYaTeNEN HA repMETUYHOCTb

9.2.8.1. MWcnblTaHMA Ha TrepMeTUYHOCTb [a30BbIX BbIKAOYaTeNne Npu  KBANMGOUKALMOHHDIX,
NnepuoguYyecknx W TUMOBbIX WCMNbITAHUAX MPOBOAAT WM3MEPEHMEM W3MEHEHMA KOoAuYecTBa rasa B
BbIK/tOYaTeNe 3a 3aZaHHbIA MPOMENKYTOK BPEMEHW MPU BKAOYEHHOM M OTKIHOYEHHOM MOJIOMKEHMUAX
BbIK/tOYaTeNs (B CNyvae, eCM CKOPOCTb YTEYKM ra3a 3aBUCUT OT NOJIOXKEHUSA BbIKAOYATENSA) C NOCAeAYOWUM
PacyeToM 3HaYeHMsA OTHOCUTE/IBHOTO (B NMPOLEHTaX) U3MEHEHWA AaB/IEHUSA B BblK/loYaTe/le B TeYeHWe rofa.
MeTog namepeHuna KomyecTsa rasa ykasbisator B TY.

FepMeTMYHOCTb Fa30BbIX BbIKAOYATENEN NPU NPUEMO-CAATOYHbIX WCMbITAaHUAX KOHTPOAUPYHOT C



NMoOMOLLbIO TeyenckaTena. MeToanKa KOHTPOASA repMeTUYHOCTU A0/1KHa ObITb NpuBeaeHa B TY.

9.2.8.2. McnbITaHMA Ha repMeTUYHOCTb BO3AYLLUHbIX BbIK/AOYaTeIein NpoBOAAT U3MEPEHMEM pacxoda
BO3JyXa Ha YTEYKU B YAC B COOTBETCTBUM C MPUBEAEHHbBIM HUKE:

- BbIK/tloYaTeNb (NpMBOA) YCTaHABAMBAKOT B TOM NONOXKEHUU (BKAKOYEHHOM UAN OTKAKOUYEHHOM), NpU
KOTOPOM yTeyKka MMeeT HanboJsibliee 3HayeHne (YCTaHOB/IEHHOE MPU NPUEMOYHbBIX UM TUMOBbIX UCMbITaHUAX
AW NpeaBapuUTeNbHbIX UCCe0BaHUAX);

- pesepByap BbiKAto4YaTens (MpMBOAA) 3aMOJIHAIOT CHKATbIM BO34YXOM A0 M3ObITOYHOrO AaBAEHMUA,
paBHOro HOMWHA/ILHOMY, NOC/Ie YEro pe3epByap OTCOEANHAIOT OT NUTAIOLLENA MArUCTPaIN U BblAEPKUBAIOT
nos [AaB/feHMeM B TeyeHMe BPEMEHW, HeobXoAMMOro ANA BblpaBHMBAHWA TemnepaTypbl BO3AyXa B
BbIK/IlOYATENe U TeMmnepaTypbl OKPYXKaloLwero so3ayxa.

Mocne aToro pesepsyap BblAEPKMUBAIOT B TEHEHME BPEMEHU, AOCTAaTOYHOrO A1A GUKCALUN U3MEHEHUA
B HEM [aB/IEHUA; Pacxod BO3AyXa BblYMCAAIOT MO PA3HOCTM NOKa3aHMIA MaHOMETpPA (40 M Nnoc/sie BblAEPKKM)
no ¢opmyne (3) n AenaAT Ha BPEMA BbIEPHKKN.

[JonyckaeTca onpefensAtb pPacxoAbl HA YTEUYKM OTAENbHbIX COCTABAAIOLWMX YacTel BblKAOYATENA
CYMMMUPOBAHUEM MOJIYYEHHbIX 3HAUYEHWIA.

Mpn onpegeneHnn pacxoga BO3AyXa HA YTEYKM OTAENbHO ANA  3/eMEHTOB  CUCTEMbI
BO34YyXOCHabKeHMA (Hanpumep BCTPOEHHbIX B pacnpenenvTenbHbli WKad BO3AYLWHOrO BblKAOYATENA) C
obwum obbemom meHee 15 gm3 pekomeHAyeTCA MNPUMEHATb MOACOEAMHEHHbIM K 3TOW cuUcTeme
BCMOMOraTe/NbHbIN (MHBEHTapPHbIN) pe3epByap, KOTOPbIA MOXET UCMOMb30BaTbCA U A/1A O4HOBPEMEHHOrO
MCMbITaHUA HECKOIbKMX OANHAKOBbIX CUCTEM (pacnpenenmTenbHbIX WKapos).

9.2.8.3. MeToA UCNbITAHUI Ha FepMETUYHOCTb BaKYYMHbIX BbIK/OYaTeNEN HAaCTOAWMM CTaHOAAPTOM He
yCTaHaB/IMBaETCA.

9.3. cnbiTaHMe 3N1EeKTPMUYECKOM MPOYHOCTM M30ALUN

9.3.1. WUcnblTaHWE 3NEKTPUYECKOM MPOYHOCTM WU30/SLUMM [a30BbIX, BO3AYLIHbLIX, MACAAHbLIX W
3/IEKTPOMArHUTHbIX BbiKAtoYaTenen nposogat no FOCT 1516.3 n FOCT 1516.2.

9.3.2. WcnbiTaHME 3/1IEKTPUYECKON MPOYHOCTM M30/SLUMM TA30BbIX M BO3AYLUHbIX BblKAtOYaTENEN
NPOBOAAT NPU MUHMMANbHOM AaBJIEHWUM Fa3a UAW BO34yxa (AaBAeHWUU, MpU KoTopom BoKMpyeTcsa paboTa
BbIKAtOYaTeNs).

9.3.3. MeTogbl WCMbITAaHWUIA 3SNEKTPUYECKOM MNPOYHOCTU WU30AALMM BaKYYMHbIX BbIKAKOYaTenein
YCTAHaB/MBAKOT B TEXHUUYECKMX YCAOBMAX HA BbIKNOYATENN KOHKPETHbIX TUMOB.

9.3.4. NpoBepKy AMMHbBI NYTU YTEYKM BHELIHEN U30/ALMMU BbIK/OYATENEM KaTeropuun pasmewtenuns 1
nposogAt no NOCT 9920.

9.3.5. UcnbITaHWA 31eKTPUYECKON MPOYHOCTU U30NALLMN 15 KOHTPOA COCTOAHMA BbIKAtOYATENA NOC/e
NPOBeAEHUA UCNbITAHUMA HA HAZEXHOCTb MO MEXaHUYECKOMY pecypcy, KOMMYTALUWMOHHYHO CNOCOBHOCTb, a
TaKKe rnocsie NPoBeAeHUA KAMMaATUYECKMX UchbiTaHui (cm. 9.2.4.4, 9.6.2.7, 9.7.12, 9.10.2.1) npoBogAT B
YyKa3aHHOM HUKe obbeme.

a) Boikmouaternc U, <35 xB

MpUKNa[bIBalOT UCMbITaTe/IbHOE HaNpPsXeHWe NPOMBbILWIEHHON YacToTbl B TedeHne 1 MUH, 3Ha4YeHue
KoToporo coctasnsaet 80% 3HayeHua, HopmuposaHHoro NOCT 1516.3.

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

MpuKnaabiBatoT UCMbITaTeIbHOE HANPAXEHWe MOJIHOr0 rPO30BOr0 MMMy/AbCa, 3HAYEHUE KOTOPOro
cocTtaBnsaet 60% 3HauyeHusa, HopmuposaHHoro 'OCT 1516.3.

8) Boikntouatesmc U, 330 kB

MpuKNaabiBalOT UCMbITaTEIbHOE HAMPAMXKEHWE KOMMYTALMOHHOTO WMMY/IbCA, 3HAa4YeHMe KOTOpOoro
coctaBnsaet 80% 3HauyeHUsa, HopmuposaHHoro 'OCT 1516.3.

r) Boikntouatenmn ¢ U, 500 n 750 kB

MpuKNaabiBalOT UCMNbITAaTeIbHOE HANpPAMXEeHMEe KOMMYTALUWMOHHOINo WMMMy/sbca, 3HaYeHUe KOTOpOoro
coctasnsaet 90% 3HauyeHusa, HopmuposaHHoro NOCT 1516.3.

[na BblKNtoYaTeneit ¢ HECMMMETPUYHON TOKOBEAYLLEN LLEMbI0 HanpsAXKeHWe caeayeT NPUKNaLbiBaTh
nooyepeaHo K 06onm BbIBOZAM NPU 3a3eMIEHUN NPOTUBOMOJIOKHOIO BbIBOAA.

Mpyv npoBefEeHUM UCNbITAHUMA HANPAXKEHUAMM TPO30BbIX (KOMMYTAUMOHHbIX) WMMMYAbCOB K
BbIK/IOYATENIO CeyeT NPUKNAAbIBATL NO MNATb MMNY/IbCOB KaXKA0M NONAPHOCTMU.

Bbikntoyatenb CUMUTAIOT BblAEPXKABWMM UCNbITaHWE, €CAU NPU NPUNOKEHUW HaNpAXKeHUAa He
NPOWU30LLN0 HN OAHOIO NepPeKpbITUA nan npoboa nsonaumm.

[Nna yKasaHHbIX WCMbITAHUA [O0NYCKAETCA WMCMNOAb30BaTb 0OOpPyAOBaHME CUHTETUYECKOM CXEeMbI
MCMBbITAHNUA Ha KOMMYTAUMOHHYIO CNOocobHOCTb. Popma NPMKAALbIBAEMOrO MMMY/bCa MOMKET 6biTb



cTtaHgaptHoi (B cootBetctBuM ¢ OCT 1516.2) uam unaeHtnyHon ¢dopme MNBH, HopmupoBaHHOro Ans

OTK/IIOYEHMA TOKa O,IIO’HOM (cm. Tabauuy 11); npu 3TomM napameTp BPeMeHU I; MOMKeT OTK/IOHATbCA OT

HOPMMPOBAHHOTO 3HaYeHUA B Npegenax ot muHyc 10% po natoc 20%.

9.4. cnbiTaHWe Ha Harpes

9.4.1. UcnbITaHWe Ha Harpes Npu NPOAO/IKUTENIbHOM peXkume paboTbl nposoasaT no FOCT 8024.

Ob6BbeKT UcMbITaHMA (NONKOC, 3N1EMEHT NOAKOCA, MOAY/Tb UM YaCTb NOJHOCA, COAEPKALLAA TOKOBEAYLLYHO
cUCTEMY) M cnNocob ero UCNbITaHMA YCTaHABMBAET U3roTOBUTENb (Pa3paboTumK) BbiKAOYaTENs U NPUBOAUT
B MPOrpamme 1 NPOTOKOE UCTbITaHWUNA.

Pe3synbTaTtbl MCNbITaHWMA, NPOBEAEHHbIX HAa OLHOM W3 TUMNOWUCMNONHEHWN CepUM BbIKAOYATENEN,
[OMYyCKaeTcA pacnpocTpaHATL Ha ApYyrMe TUNOUCTNONHEHUA STON CEPUU, €CIU 3HAYEHUE HOMMHAIBHOTO TOKa,
ceyeHne TOKOoBeAyLMX YacTell MU maTepuasnbl, M3 KOTOPbIX M3rOTOB/IEHbI TOKOBeAyLME 4acTu, OCTatoTcA
HEM3MEHHbIMM, a YCI0BUA OXNAXKAEHUA NOCeAHUX He YXYALIEHbl.

9.4.2. MpoBepKy 3/EKTPUYECKOTO COMPOTMUBAEHWUS [/aBHOW LEeNu MOACa WMAM ero y4yacTKoB Ha
COOTBETCTBME TPEOOBAHMAM KOHCTPYKTOPCKOM A0KYMeHTaumm nposogaTt no FOCT 8024.

3HayeHMe TOKa, MPOMYCKaeMoro BO BPeMS UCMbITaHUI Yepes raBHYIO Lenb, AOMKHO ObiTb HE MeHee
50 A 1 He bonee HOMUHANBbHOIO TOKa BbIKAOYATENS.

9.4.3. VcnbiTaHWe Ha HarpeB OOMOTOK 3/1€KTPOMArHUTOB, KOMMYTUPYIOWMX KOHTAKTOB, 3a*KUMOB U
OPYrMX 3/1eMEeHTOB Lenei ynpaBieHMA W BCMOMOraTeNbHbIX Lenein, npegHasHayeHHbIX Ans
NPOAO/IKUTENIBHOTO pexxnma paboTbl, nposoaaT no NOCT 8024.

9.4.4. VcnbiTaHMe Ha HarpeB 0OMOTOK M APYrUX 31€eMeHTOB Lenen ynpasaeHmMa U BCOMOraTe/ibHbIX
uenein, npefHa3HAYeHHbIX ANA KPATKOBPEMEHHOrO pexuma, nposogaTr no [OCT 8024 B ycnosuAx,
YKa3aHHbIX B 6.3.2.

9.5. UcnbiTaHWe Ha CTOMKOCTb NMPWU CKBO3HbIX TOKAX KOPOTKOr0O 3aMblKaHMA

9.5.1. UcnbiTyemblin obpasel, (cm. 8.1.2) ¢ HOBbIMW KOHTaKTaMW YCTaHaB/MBAOT B COOTBETCTBUM C
9.2.1.2. KoHoUrypauma TOKONPOBOAALLErO KOHTYPa, YMC/IO WWH U PACNONOKEHUE OAMMKANLWIMX MECT MX
KpenaeHua ycTaHaBAMBAIOT, NPU HEOOXOAMMOCTH, B KOHCTPYKTOPCKOM AOKYMEHTALLUN.

9.5.2. UcnbiTaHue BbikaoyaTenei (nontocos, anementos nontocos) Ha U, =110 kB pgonyckaetcs

NPOBOAUTb HA NOHUKEHHOM ONOPHOM (NOABECHON) U30AALNMN.

9.5.3. Ecv yCTaHOBAIEHO, YTO YCI0BUSA TEPMUYECKUX U MEXAHMYECKMX BO3LENCTBUI He 061eryaoTcs,
TO AONyCKaeTca:

- KpynHOrabapuTHble BbIKAOYATENN (MX MOAOCHI UM SNEMEHTBI NOOCOB) UCMbITLIBATL MO YACTAM;

- NoABepraTb NPy HEOBX0AMMOCTM UCNbITaHWUIO Mo 9.5.8, nepeuncneHmne 6), cobpaHHbIN BbIKNOYATENb
(nontoc, anemeHT nontoca), a ucnbiTaHue no 9.5.8, nepeuncieHne a), NPOBOAUTL NO YACTAM;

- UCNbITbIBATb ra30Bble BbIKAOYATENN D3 3aN0HEHUA UX FA30M.

9.5.4. Mepep “cnblTaHUEM BbINONHAOT NATb LMKNOB B - npon3BoabHaA naysa - O. 3TM UUKAblI NpOBOAAT
NPU HUKHUX Npegenax HanpsayKeHWa, HayasibHOro W3BbITOYHOrO AABAEHUA CXKATOFO BO3AyXa WU YCUAMUA
(MmomeHTa) Npy»*KMH B cooTBETCTBUMK C 6.4.2 - 6.4.4.

Mpy 3TOM OnNpeaenatoT CKOPOCTb ABUMKEHUSA KOHTAKTOB NPWU OTKAOYEHUU UM COBCTBEHHOE Bpems
OTK/IIOUYEHMA BbIKNtOYATENA.

B cnyyae ucnbiTaHMA no Yactam no 9.5.3 nepen vchnbiTaHUEM OMpeaenatT ycunue (CTaTUYecKkui
MOMEHT), Tpebyemoe ANA PpasMbIKaHWA KOHTAKTOB.

9.5.5. NcnbiTaHMe npoBoanTca B ogHOoda3HOM Uan TpexdasHol cxeme.

Mpu oaHoda3HOM cxeme UCMbITAHWIO MOTYT NOABEPraTbCA ABa COCEAHUX NOJtOCa (3/1eMeHTa nostoca)
WKW 0AMH NOJIOC (3N1eMeHT Noatoca) ¢ 0bpaTHOM WKMHOKM, NapanienbHOW UCMbITyEMOMY NOAKOCY (31eMeHTy)
M NPOXOAALLei Ha PacCTOSHUM, PAaBHOM WM MeHblueM (NpW Coracum U3roToBUTENs)) HOPMUPOBAHHOMY
MEXKAYNONOCHOMY PacCTOSHUIO.

Ona soiknovateneh ¢ U, =110 KB ucnbitanve ggyx cocegrnx nontocos man npumeHexue

obpaTHOM WKNHbI HeobA3aTeNbHO.

9.5.6. UcnbiTaHWe NpoBOAAT NyTEM MPOMYCKaHMUA Yepes BKAOYEHHbIN BbIKAOYaTe b (NONOC, 31eMeHT
nontoca) npu nobom noaxoddauem AN onbiTa HanpaxeHun yactotbl (50 +/- 4) Ty, ToKa co cnegylowmmm
napameTpamu:

- HanboNbLWUI NWK - B Npeaenax (1,0—1, 05)iﬂ; yBe/IMYeHMe MUKa TOKa JOMyCKaeTca C Cornacus

n3rotosuTenA,
- Ha4anbHOE p,eﬁCTByrou.l,ee 3Ha4yeHue I'IepVIO,D,W‘IECKOl)‘i COCTaB}'IHI'OLLI,Eﬁ TOKa - B npegenax

(1,0-1,1)1

0,HOM /



- cpeHeKBaApaTMYHOE 3HAYEHME TOKA 3a BpeMA ero NpoTeKaHuA - B npeaenax (1, 0- I,I)IT.
Bpems npoTeKkaHMA TOKa A0/KHO BbITb TaKMM, YTOObI MPOU3BeEHNE KBAaAPaTa CPeAHEKBALPATUYHOIO

2
3HaYeHWA TOKa Ha BpeMA ero npoTeKkaHUa 6bl10 B Npegenax (1,0—1,1)[ t

T "K.3*°

9.5.7. Mpu ucnbiTaHMK B TpexdasHoM cxeme yKasaHHble B 9.5.6 TpeboBaHMA K napameTpam TOKa
[OMXKHbI 6bITb BblAepPKaHbl XOTA Obl B OAHOM M3 KpaMHWX NONOCOB BblKNtOYaTeNa. B aByx Apyrnx nontocax
napameTpbl TOKa He A,0/KHbI NPEBbIWATbL BEPXHUX NPeaesios, yKa3aHHbIx B 9.5.6. Mpu sTom pasHuua mexay
3HAYEHUAMM NEepPUOANYECKMX COCTABAAIOLWMX TOKOB B OTAE/bHbIX NOAKOCAX U UX cpegHeapndmeTUyeckum
3HavyeHneMm He J0KHa npesbiwaTtb 10%.

9.5.8. Ecnm mcnbiTaTenibHaA yCTaHOBKA He NO3BOJIAET NONYYUTb NapaMeTpbl TOKA, YKasaHHble B 9.5.6,
TO AOMNYCKAETCA UCMbITAHMA NO YKa3aHHOMY NMYHKTY 3aMEHATb C/IeAYHOLWMMU ABYMSA UCTIbITAHUAMM:

a) Npu TOKe ¢ HanboablMM NMKOM Mo 9.5.6 B TeyeHume 3 - 10 nosiyneprMoaoB NPOMbILLIEHHOM YacToTbl;

6) Npu ToKe, cpeaHEKBaAPATUUYHOE 3HAYEHME U BPeMA NPOTEKaHMA KOTOPOro cooTBeTcTBytoT 9.5.6, a
HaMboNbLWMI MUK U HAaYa/ibHOE AEeNCTBYlOLLEE 3HAYEHME NepUoaNYEcKOol CoCTaBaALWeN - Hanbosbliue,
KOTopble MOryT BbITb MO/IyYeHbI B UCNbITAaTE/NIbHOM YCTAHOBKE B STOM PEXUME.

9.5.9. MNMocne ucnbitaHna no 9.5.6 nam no 9.5.8 BbINONHAIOT oNepaummn OTKAOYEHUA U BKAOYEHNA NPpU
YyCNoBUsX, yKa3aHHbix B 9.5.4. Mpu 3TOM onpeaenatT CKOPOCTb OTKAOYEHUA WAM COBCTBEHHOE Bpems
OTK/IIOYEHMA BblKAtoYaTeNs. 3aTemM NPoBOAAT Pa3bOpPKy BblkAOYaTeNs B He06xoa4Mmom obbeme 1 BHELIHUI
OCMOTP C LLe/iblo 0BHapYKeHMA BO3MOXKHbIX NOBPEXAEHNA.

BbIKAtoYaTE b CHMTALOT BblAEPKABLUMM UCMbITAHME, ECAU:

a) CKOPOCTb OTK/IIOYEHMA UM COBCTBEHHOE BPEMS OTK/TIOUYEHMSA BbIKAHOYATENA HE USMEHUIUCE UAN UX
N3MEHEHMeEe He NpeBblaeT AONYCTUMOro 3HaYeHMA, YKa3aHHOro B Nporpamme UCNbITaHW;

6) Npu BHEWHEeM OCMOTpe He OOHapyXeHO MOBPEXAEHWM, NPEnATCTBYIOWMX MCMNpaBHON paboTe
BbIKAtOYaTeNA.

B cnyyae ncnbiTaHMA no YactAm no 9.5.3 BbIKAOYATENb CHUTAETCA BblAEP)KABLIMM UCMbITaHME, eCu
cobniopaerca TpeboBaHMe nepeuncneHus 6) m ecan ycunue (CTaTUYECKMA MOMEHT), Tpebyemoe ana
Pa3MbIKaHMA KOHTAKTOB, YBE/IMUYUAOCH MO CPABHEHMIO C YCUANEM (CTAaTUYECKUM MOMEHTOM), U3MEPEHHbIM
nepeg ucnboiTaHMem, He 6osiee, YemM 3TO NPeLYCMOTPEHO NPOrPAMMOI UCMBITAHWNA.

9.5.10. McnblTaHWe OOMOTOK W APYrUX 3/EMEHTOB Lene MaKCMMasbHbIX pacuenuTenei Toka,
BCTPOEHHbIX B NPWBOA, MPOBOAAT NyTem MPOMYCKaHUA 4yepe3 HWUX COOTBETCTBYIOWEro TOKAa B TeYeHue
BPpeMeHW, YyKasaHHoOro B 6.5.2. MWcnbiTaHMe MaKCMMasbHbIX pacuenuTeneld TOKa NpoBOAAT C
npeaBapuTenbHbIM MOAOIPEBOM MX 40 HayanbHOW TemnepaTypbl, COOTBETCTBYHOLLEW HaArpesy npwu
NPOAO/KUTENBHOM pPEXMME.

JonycKaeTcs NpoBoAMTb UCMbITAaHWE MAKCMMaNbHOMO pacLenuTens TOKa Ha cooTseTcTeMe 6.5.2 6e3
npeaBapuTeNbHOrO MoAOrpeBa, HO TOKaMM, NOBbIWEHHbIMKM Ha 20% W NPONYCKaemMbIMW MpPU TEX Ke
BpemeHax. [locne UcnbITaHWA TOKOBEAYLUME YACTU U U30AALMA 0OMOTOK He AO/IKHbI MMETb NOBPEXAEHUN
(Hanpumep noaTekos, 06yrAMBaHMA, 3anaxa ropesiol U30asLMU, NPUBAPUBAHMA UK OMNJIABAEHNA KOHTAKTOB
nnp.).

9.6. UcnblTaHMe Ha KOMMYTALMOHHYIO CMOCOBHOCTb NMPM KOPOTKMX 3aMbIKAHUAX U B YCNOBUAX
paccornacoBaHua ¢as

9.6.1. UcnbiTaTenbHana uenb

9.6.1.1. UcnbiTaHUA BbIKNOYATENA HAa KOMMYTAUMOHHYH CMOCOBHOCTb NPU KOPOTKMUX 3aMbIKaHUAX U B
YC/IOBUAX paccoriacoBaHua a3 - npAMbIe UAM CUHTETUYECKME - NPOBOAAT B TpexdasHbIX nan ogHodasHbIX
ncnbITaTeNbHbIX LEenAax UCNbITaTeIbHbIX CTEHAO0B UAN B 3/IEKTPUYECKUX CUCTEMAX.

9.6.1.2. KoapPpULMEHT MOLLHOCTU UCMbITAaTENbHON LLenu He gonxeH npesbiwatb 0,15. KoapouumeHT
MOLLHOCTM KaxKao0l dasbl onpesenstoT og4HMM U3 cnocobos, yKasaHHbIX B MpunoxkeHum E.

[na cTeHAOB, B KOTOPbIX WCMNOAb3YHOTCA KonebaTesbHble KOHTYpbl, MOJIHOE COMPOTMB/EHME
MCMbITaTeNbHOW Lenu onpeaenstoT 6e3 yueta eMKOCTHOrO CONPOTUBAEHUA.

Ona TpexdasHoi uenu KoadpPULMEHT MOLLHOCTM NPUHMMAIOT PaBHbIM CpeaHeapudmeTUyeckomy
3HaYeHUto KoapPULMeHTOB MOLLHOCTU BCex a3, KOTopble He AOJ/IKHbI OTAMYaTbcs 6bonee Yyem Ha 25% ot
CcpefHero 3Ha4YeHus.

9.6.1.3. YacToTa TOKa UcnbITaTeIbHOW Lenun AonxHa bbiTs (50 +/- 4) 'y,

9.6.1.4. B oTHOWEHUN Yncna da3 U YCNOBUIN 3a3eMNEHUSA MPU MPAMbIX UCMbITAHUAX MPUMEHSIOT
cnepyowme cXxembl UCNbITaTe/IbHbIX Lienei:

a) ANA TPEeXNONKOCHbIX UCMbITaHUI - TpexdasHyo CXemy, B KOTOPOIA:

1) pna sbiknouatenein ¢ U, <35kB (Kn_r 21,5) 33a3eMANAI0T HaryXxo HeWTPasibHYl TOYKY



KOPOTKO3aMKHYTOM LLenu 3a BblK/toyaTesiem (ToUKa OK.3 ), @ HEMTPaNbHYO TOUKY LLeNKn NMTaHUSA (ToYKa Ou.n

2
) Nnb0o BOBCE He 3a3eMAAIOT, IM6O 3a3eMAAIOT Yepes pesnctop ¢ conpotusnernem R > 10 UH_p (R-8

omax, UH.p - B KVII'IOBOJ'IbTaX) nnn, ecan 310 HEO6XOLI,VIN\O no ycnosuvAm 3Kcnyatalmun OGOpy,EI,OBaHMFI
MCNblTaTeNbHOIO CTEHAQ, - TOYKY OLI.I'I 3a3eMNAT HArnyxo, a TO4Ky OK'3 HEe 3a3eMANAIoT,

2) ana soiknovateneiic U, 2110 xB (KH_r = 1,3) 3a3emnAtoT 0be HeTpanbHbIe TOUKM, NpUYem

OA4HY M3 HUX HArnyxo, a Apyryrw - 4yepes nosHOE conpoTuBaeHwue, ﬂOAO6paHHOE Tak, yTOObI nony4nTb

K. =13;

6) 4ns ABYXNOMOCHBIX UcnbiTaHuii (Bbikmodatenei ¢ U, <35 KB) - ogrodasHyo cxemy ¢ rayxum

3a3demieHnem oAagHOoro w3 Kpal\/‘IHVIX BbIBOAOB MNocnenoBate/lbHO CcoeAUMHEHHbIX NOoAKCOoB WU (I'IpVI

NCNONb30BaHUN HEMNONHOM 3Be3/.'l,bl) TOYKHU OLI.I'I; npun UcNblTaHMM HENOCPEACTBEHHO OT reHepaTopa U ero

coegunHeHnA B TPEYroJsibHUK ONYCKAaeTCA 3a3eMNeHNA HE AeNaTb,
B) AnAa oagHONONKOCHbIX NCNbITaHWUN - OAHO¢a3HYIO cXemy C rnyxmm 3asemieHmnem ogHoro n3 BbiBogoB

noatoca man (MpM UCNONb30BaHUN HEMONHOW 3Be3/4bl) TOUKM OH.H nmbo (ana yaobctea nposeaeHuA
MCMbITaHWUI, C COrNAacuA 3aKa3umKa) C FYXMM 3a3eMIeHNEM NPOMENKYTOYHOIO BbIBOAA UCTOYHUKA NMUTAHNUA U

PEKOMEHAYEMbIM COOTHOLIEHMEM HanpsaxeHns mexay ero vactamm 1:0,5 - npn K, =1,5 1 1:0,3 - npu
K =13;

r) ANA 0AHOMONIOCHBIX UCNbITAHMIA B YCNOBUAX PAccoriacoBaHusa ¢as - cxemy € ABYMA MCTOYHUKAMMU
NUTaHMA, NOAAOLWMMMU C KaXKAol CTOPOHbI NoJOCa NOJMOBUHY TPebyemoro Hanpsa»KeHUs ¢ OTHOCUTENbHbIM
casurom ¢as 180 31eKTpUYECKUX FPafycoB, C MYXUM 3a3emMJeHMeM MecTa CoedMHEeHUs BbIBOAOB 3TUX
MCTOYHUKOB; €C/NN WCMbITAaTe/IbHbIN CTeHA, He MOXeT obecneunTb TaKylo MWCMbITaTe/bHYI0 CXemy, TO
[ONyCKaeTcA UCNoNb3oBaHMe AByX ¢pa3 04HOro UCTOYHUKA (HenonHas 3se34a), pasimMyatowmxca no ¢ase Ha

120 sneKktpuyeckmx rpagycos Bmecto 180, ¢ rayxMm 3as3emsieHMEM TOUKM 01.[.11 uan (c cornacua

M3roToBUTENA) WMCMONb30BaHME CXeMbl C FAYXMM 3a3emneHnem Anmbo OAHOro M3 BbIBOAOB MO/OCA
(nepeuncneHue B)), "Mbo NPOMEKYTOYHOIO BbIBOAA MCTOUYHMKA.

Moa oaHOoba3HOM CXeMOo MOHUMAIOT CXeMy C 0AHOa3HbIM TOKOM, B TOM YMCAe C UCNOob30BaHMUEM (B
3aBMCUMOCTM OT cnocoba coeamHeHUs $a3 UCTOYHMKA NUTaHWUA) HEMONHOMN 3Be3Abl AWM ABYX BEpLIUH
TpeyronbHUKa.

B cxemax ana ucnbitanua sbikmouatenein ¢ U, <35 KB ¢ nurannem HenocpepctsenHo ot

reHepaTtopa AOMYyCKaeTCA BMECTO YKa3aHHbIX Bbllle FAYyXMX 3a3eMJIEHUA NPUMEHATb 3a3eMJIeEHME 4Yepes
AKTUBHOE NN €eMKOCTHOE COMPOTMBAEHWNE UK Yepes NapaiesibHoe coegMHEHNE TaKMUX CONPOTUBAEHUN.

9.6.1.5. B cny4yae HeCMMMETPUYHOrO Pacrno/ioXeHUA BbIBOAOB BbIKAOYATENA OTHOCUTE/NIbHO ero
33a3eMJ/IeHHbIX 4YacTel HanpsAXXeHWe WCNbiTaTe/IbHOM CXemMbl MOAANOT Ha TOT BbIBOA, MNPU KOTOPOM
BO34EeNCTBME HaMNPAXKEHMA Ha U30NALMIO BbIK/IlOYATENA OTHOCUTE/IbHO 3a3eM/IEHHBIX YacTel byaeTt 6onblue
(ecnn cama KOHCTPYKUMA BbIKAtOYATENs He NpeaycMaTpuBaeT noAavy HanpsXKeHUMA TONIbKO Ha
onpeaeneHHbIN BbIBOA).

Ecnv oo ucnbiTaHWt He MoXKeT BbITb onpeneneHo, NPU NPUAOKEHUN HANPAXKEHUA K KaKOMY BblBOAY
BbIK/IlOYaTENA BO3AENCTBUE HAMPANKEHUA HA U3ONALMIO BbIK/OYaTeNs OTHOCUMTENbHO 3a3eMNEHHbIX YacTel
byneT 6osblie, TO UcMbITaTeNbHble pexumbl T10 u T30, a Takke pexumbl T100s n T100a (cm. 9.6.6.1)
NPOBOAAT NPU MPUIOXKEHUN HaMPAXKEHMA K pa3HbiM BbiBOAam. Ecin nmpm 3Tmux ycioBuAx nposepeHue
ucnbltTateNbHoro pexkmma T100a He TpebyeTcs, TO UcnbiTaTeNbHbIN pexxum T100s BbINOAHAIOT ABa pa3a npu
NPUNOXKEHUN HANPAXKEHUA CXEMBbI K Pa3HbIM BbIBOAAM.

9.6.2. UcnbITyeMbll BbIKAOYATENb

9.6.2.1. BbIKntoyaTelb 4O/IKEH COOTBETCTBOBATb KOHCTPYKTOPCKOM AOKYMEHTaLMN, NpeacTaBasemoin
M3roToBUTENIEM MNepes MUCMbITaHUAMM (COOPOYHBIM YepTerxk, MOHTAXKHbIN YepTex, YepTerKU OCHOBHbLIX
CcH6OPOYHbIX eANHML, NACNOPT, PYKOBOACTBO MO 3KCMayaTauum).

9.6.2.2. B 3aBUCMMOCTN OT KOHCTPYKTUBHbIX ocobeHHoOCTel BbiKAtoYaTena no 4.1.4, 4.1.5, 4.1.7 n
BO3MOXHOCTEN UCMNbITaTENIbHOTO CTEHAA UCMbBITAHMAM Ha KOMMYTALLMOHHYO CNOCOBHOCTL NOABEPraloT BECb
BbIK/tOYATENb, €70 MNOJIOC UAN 3/1EMEHT NOAKOCA, @ NPU HEOHXOAMMOCTM M NPU BbINOJAHEHUU ycaoBuiA 9.6.8 -
YyacTu nontoca (Moaynb, OTAeNbHblE Pa3pPbIBbl UAW TPYNMbl Pa3pPbIBOB AYroracUTeIbHOro YyCTPOMCTBA).

9.6.2.3. ina vcnbiTaHMA BbIKAOYaTeNb (MM ero YacTb no 9.6.2.2) ykpennatoT Ha cobcTBeHHOM pame



WAN OPYrOM KeCTKOM OCHOBaHMW. Pama BbiKAtOYaTens u (Mau) gpyrve 4actu, nogierkalime 3aseMmaeHuto,
OO0/KHbI ObITb HAAEXKHO 3a3eMIEHbI.

9.6.2.4. MNepepn UcNbITaHUAMW A0/XKHbI ObITb BbINO/IHEHLI OMEPALIUN BKAOYEHMA U OTKIOYEeHUA be3
TOKa (xonocTble onepauuu), onpeaeneHbl COBCTBEHHble BpPEeMeHa BKAKYEHUA U OTKAOUYEHUSA npwu
MMWHUMA/IbHOM, HOMUHA/NbHOM M MaKCMMaJIbHOM HaMpsXeHUAX Ha 3a)KMMaX 3/1EKTPUYECKUX YCTPOMCTB
NpuBOAaA, a TaKKe NPoBepPEHbl UCMPABHOCTb AENCTBUSA MEXaHNU3MA BbIK/tOYATENA U COOTBETCTBME OCHOBHbIX
XapaKTEPUCTUK PaboTbl MexaHM3Ma, B/MAIOWMX HAa KOMMYTALMOHHYH CNOCOBOHOCTb, XapaKTepuUCTUKam,
npeAnMCaHHbIM U3rOTOBUTEIEM.

9.6.2.5. WcnbiTaHMA Ha KOMMYTALUMOHHYIO CNOCOBHOCTL NPOBOAAT MNPU HOPMWPOBAHHLIX B
COOTBETCTBMU C 6.4.2 - 6.4.5 HUKHUX Npeaenax HaNPAXKEHUA Ha 3aXKMMax Lenen ynpasieHnsa HavyanbHOro
OaBNEHNA B MHEBMATUYECKOM NPUBOAE U YCUAUA (MOMEHTA) NPYKUH NPYHRUHHOrO NpUBOAaA.

Mpyn UcnbITaHMAX BO3AYLUHbIX BbIKAOYaTeNEN, NpeaHa3HauYeHHbIX ansa AlB, B oTAe/NbHbIX onepaunsax
OTK/IIOYEHMA HayasibHOE AaB/IeHWe B pe3epByape BbIKAOYATENSA AOJIKHO ObITb PAaBHO AABNEHUIO, KOTOPOE

yCcTaHaB/MBaeTcA B pe3epByape nocne oAHoro uukna O - Iy - B, BbINONHEHHOrO NPU HOPMUPOBAHHOM

HUXKHEM npeaene HavyabHOro AaBNEHUA.

HayanbHble paBneHWA, NpuM  KOTOPbIX MNPOBOAAT WCMNbITAHUA BO3AYLIHbLIX BbIKAOYaTeNEN, He
npeaHasHayveHHbIX aas paboTbl npu AMNB, f0NXKHbI PAaBHATHCA HOPMUPOBAHHbLIM 415 3TUX BblK/OYaTenel B
COOTBETCTBMU C 6.4.4.

Mpw ncnbiTaHMAX ra3oBbiX BbIK/AOYaTENEM MNNOTHOCTb UM NPUBEAEHHOE K HOPMaJibHON TemnepaType
[aBNeHne rasa AOJ/IKHbl 6biTb paBHbl COOTBETCTBEHHO MWHUMANAbHOM MAOTHOCTU WUAU MWHUMANBHOMY
npuMBeAeHHOMY K HOPMa/sbHOM TemnepaType AABAEHMUIO rasa, NPM KOTOPbIX pene NAOTHOCTM BaoKupyeT
paboTy BbIKAtOYaATENS.

9.6.2.6. Bo Bpems UCMbITAaHUN He [OMKHO HAbNOAATbCA BHELWHUX MPWU3HAKOB TAXKENOoW paboTbl
BbIKOYATENSA; MEPEKPLITUN U30AALMOHHbBIX MPOMENKYTKOB MEKAY NOAOCaMM BbIK/OYATENA U HA coceaHee
nabopatopHoe obopynoBaHue, BbIbpoca NaameHu 3a Npeaesnbl, YKasaHHble U3roTOBUTENEM O/1A KaXKA0ro
TMMa BblkAtoYaTens. s MmacnsHbIX BbiKAOYaTenen BblbpacbiBaHNE NAaMEHM He AOoMNycKaeTcA.

[Ons  BaKyyMHbIX  BblK/JtoyaTesneld  nocie  OTKAOYEHMA  AOMYCKAlTCA  KPAaTKOBPEMEHHble
camoycTpaHsaoLWwmeca pas3pagbl Ha MEXXKOHTAKTHOM MPOMEXKYTKe B Nepuos NpuaoXKeHna BO3BpaLLatoLeroca
Hanpa*KeHWA. BbikAtoyaTeNnb CUMTAETCA BblAEPKABLUMM UCMbITAHUA, €CNM CAMOYCTPAHAIOLLMECA pa3paabl He
NPUBENN K NOABMEHMIO TOKA MPOMbILLIEHHON YacTOTbI.

Bce cnyyan KpaTKOBPEMEHHbIX CAMOYCTPAHAIOLWMXCA pPaspsafoB AO/KHbI ObiTb NpuBeneHbl B
NPOTOKOJIE UCMbITaHWUM C YKa3aHUEM PEXMMOB UCMbITAHUI, B KOTOPbIX OHW MPOU3OLLAMN.

9.6.2.7. NMocne BbINOAHEHMA N0HOTO N3 PEXMMOB UCTbITAHUI, NPUBEAEHHbIX B Tabavue 22, cocTosHWe
BbIK/IlOYaTENs AOMKHO COOTBETCTBOBATL C/IeAYOWMM TPeOOBaHUAM:

a) onepauuMu BKAKOYEHMA U OTKAKOYEHMA BbIK/OYATENA MPU OTCYTCTBMM TOKA B €ro rNaBHOM Lenu
BbIMONHAOTCA WUcNpaBHO. COBGCTBEHHble BPEMEHA BK/OYEHMA W OTKAOYEHMA BbIKAOYaTeNa npu
HOMWHA/IBHOM HaMpPAXeHWN Ha 3aXKMMaX BK/IOYAIOLLMX M OTKAIOHAIOLWMX YCTPOMUCTB NPUBOAA, €0 HUMKHEM
N BEPXHEM Nnpeaene He USMEHWINCH CYLLECTBEHHO NO CPABHEHMIO C UX 3HAYEHUAMM A0 WUCMbITaHWWA. Ona
KOHTPONA COBCTBEHHbIX BPEMEH BK/OYEHUA U OTKAOUYEHUA MOCNE KAMKAOFO pexuma WCNbITaHui
BbIMONHAOTCA ONepaLumm BKAOYEHUA U OTKAOYEHUA 6e3 ToKa (xonocTblie onepauum);

6) BbIKAOYaTeNb CNOcObeH BKAOYATb M OTKAKOYAaTb HArpy3ouHble TOKM BMAOTb A0 TOKA, PaBHOro
HOMMHaNbHOMY, NpU Hanbonbwem paboyem HanpsKEHWUU, XOTA KOMMYTALMOHHAA CNOCOBHOCTL ero npu
TOKaxX KOPOTKOrO 3aMblKaHUA MOXKET ObITb CYLLECTBEHHO CHUMKEHHOW;

B) COCTOSIHME /1aBHbIX KOHTAKTOB (ONaaB/ieHne NOBEePXHOCTU, KOHTAaKTHOE AaB/eHMEe, BO3MOMXKHOCTb
nepemeLleHns) A0MKHO 0becneunBaTb BO3MOXKHOCTb A/IMTENbHOTO MPONYyCKaHWUA Yepes HUX TOKa, PaBHOTO
HOMWHA/IBHOMY; MPX 3TOM TeMMepaTypbl He J0XKHbl 6osee yem Ha 10 °C npeBbllWaTb HOPMUPOBAHHbIE B
cooTBeTcTBMKU € 6.3. lpu onpegeneHnn AOMNYCTUMOro MpeBbllWEeHUA TemnepaTyp KOHTaKTbl CYMUTAlOTCA
nmerLwmmm cepebpaHoe MoKpbITUE, ecin cion cepebpa Ha HUX coxpaHuaca. B npoTuBHoOm caydae
O0NyCTUMble NPeBbILLUEHUA TeMnepaTypbl NPUHUMAIOT KaK /19 KOHTAKTOB, HE UMEIOLLMX NOKPbLITUA;

r) usonauma BbiKNKOYATENA BblAEPHKMBAET UCMbITAHNA B COOTBETCTBUM C 9.3.5.

CooTBeTcTBME BbIKAOYATENSA TPEOOBAHMAM NepedncieHnii 6), B), r) npoBepatoT BHELUHUM OCMOTPOM U
B C/ly4ae COMHEHM NPOBOAAT COOTBETCTBYIOLLME UCNbITAHUA.

9.6.2.8. [lnA BOCCTAaHOBNEHWUS BbIKNOYATENA [0 NEPBOHAYANBbHOIO COCTOAHMA (B OTHOLUEHWUM
HOPMMPOBAHHbBIX XapPaKTEPUCTUK KOMMYTALMOHHOM CMOCOOHOCTM, W30ASLMWM, HarpeBa W Ap.) MoryT
notTpeboBaTbcA: YacTMYHaA pa3bopKa BbIKAOYATENs; OCMOTP  AyroracMTeNbHOro YCTpoWcTBa U
M30NALMOHHBIX YacTel U PEMOHT, BKAtOYAOWMIA B ceba npu HeobXO4MMOCTU UCTPaBNEeHUE UAWN 3aMeHY
AyroracuTenbHbIX KOHTAKTOB AW APYIMX CMEHHbIX YacTel AyroracuTe/ibHOro yCTpoMCcTBa, A40/IMBKY Macsa A0



HOPManbHOrO YPOBHSA, ero GUAbLTPOBaHME WM 3aMEHY, OYUCTKY M3ONALUMOHHbBIX YacTel OT NPOAYKTOB
pa3NoXKeHUs Ayroracsawen cpenpbl U YacTUL, MeTala KOHTAKTOB, 3aMeHy nornotutena (duabTpa) rasoBbix
BbIKAtOYaTENEN.

9.6.3. TOKM OTKOYEHMA U BKIOYEHUA

9.6.3.1. TOKM OTKOYEHUA U BKAKOYEHMA MPU TPEXNONOCHbBIX UCMbITAHMAX ONpeaenaAtTCA:

a) TOK OTKAlOYeHUA:

1) cpegHeapudpmeTUUECKMM AEUCTBYIOLLMX 3HAYEHUI NEepUoANYECcKUX COCTaBAAIOLINX TOKOB B Tpex
nontocax,

2) 3Ha4YeHnem ﬂ B TOM U3 NOJIKOCOB, B KOTOPOM OHO OKa*eTcA HaM60fIbLIJVIM;

6) TOK BK/IOUEHUSA:

1) cpeaHeapudmeTUYECKMM HayanbHbIX AENCTBYIOWMX 3HAYEHUN MNEepUoAMYECcKUX COCTaBASAILLMX
TOKOB B Tpex noJitocax,

2) 3Ha4YeHMeM NUKa B TOM U3 NOIKOCOB, B KOTOPOM OHO OKaXKeTcsl HAMBONbLLMM.

9.6.3.2. [lelicTByloWee 3HAaYEHME NMEePUOLANYECKOM COCTaBAAIOLWLIEN TOKAa OTK/AKOYEHMA W HayanbHoe
OENCTBYIOLLLEE 3HAYEHNE MEPUOANYECKON COCTaBAAIOLLEN TOKA BK/OYEHUSA B HOBOM NOKOCE HEe A0/KHbI
OT/IMYATbCA OT COOTBETCTBYIOWNX CpeaHeapUPMETUYECKUX 3HAUYEHUN 3TUX BEAMUYMH AS1A TPEX MO/HCOB
6onee yem Ha 10%.

9.6.3.3. U3mepeHMe OTKAOHYAEMOrO TOKA KaK NPU TPEXMOACHbIX, TaK U O4HOMOAOCHbIX UCMbITAHUAX
NPOBOAAT MO KPMBOM TOKA, Ha KOTOPON ONpedensloT AJ/IMHY OTpPe3Ka, MapasieNibHoro Oocu OopAauHar,
OrpaHNYEHHOro OrmbalWMMM KPUBOM TOKA M MNPOBEAEHHOIO B MECTE, COOTBETCTBYHOLLEM MOMEHTY
NpPeKpaLLeHNsa COMPUKOCHOBEHMA (pa3MblKaHMA) AyroracuTeNbHbIX KOHTAKTOB (CM. PUCYHOK 2). Yncnosoe
3HaYeHue NepmoanYeckon COCTaBAIOLLIEN OTKAKOYAaeMOro ToKa PaBHO [/IMHEe 3TOro oTpeska (B maclutabe

TOKa), leNNeHHOM Ha 2\/5.

YucnoBoe 3HaYeHME anepuoanYeCcKomn COCTaBAAIOLLEN OTKIHOYAEMOrO TOKa PaBHO YaCTM 3TOTO OTPe3Ka
(8 macwTabe ToKa), HaxoAALLEHCA MeXKAY ero cepeiMHoN 1 ocbio abeumce (Hyneson NnHnen).

9.6.3.4. Ecnn XapaKTepPUCTUKU BbIKAKOYATENA TAaKOBbI, YTO TOK KOPOTKOrO 3aMblKaHMA CYL,EeCTBEHHO
CHUYKAETCA, HAaNpMmep Mo BAUAHUEM HaNpPsKEeHWA Ha Ayre, WM ecin He NPeacTaBAseTCs BO3MOXKHbIM
NpoBecTM ornbalolyo KpUBOM TOKa, TO 33 TOK OTK/AIOYEHWUA MPUHUMAIOT 3HAYeHMe TOKa B MOMEHT,
COOTBETCTBYHOLLMA MOMEHTY Pa3MbIKaHMA KOHTAKTOB, NOJy4eHHOe B0 M3 ONbiTa KOPOTKOTO 3aMblKaHWMs,
NMBO pacyeTHbIM MyTEM, HAMPUMEP C UCKNIOUYEHUEM BAUSHUA HANPAXKEHUS Ha ayre.

9.6.3.5. M3amepeHne HayaNbHOrO [AENCTBYIOWEro 3HAYeHWA NEPUOAMYECKOM COCTABAAIOLLEN TOKa
BK/IIOYEHUS B OTAE/bHbIX NOMOCAX MPOBOAAT MO KPMBOM TOKA BK/HOYEHWUS, HA KOTOPOW ONpeaensatoT ANnHY
OTpe3Ka, NapannesbHoro OCU OpPAMHAT, 3aK/OYEHHOTO MEXAY BEPLUIMHOM BTOPOW MOAYBOJHbI U MPAMONA,
KacaTeNbHOW K NepBoM U TpeTbel noaysonHam (DD' - Ha pucyHKe 2). YnucioBoe 3HaYeHWe Nepuoguyeckon

COCTaB/AIOLLEN TOKa BKNOYEHUS PaBHO ANMHE 3TOro oTpesKa (B MacwTabe ToKa), AeNeHHOoM Ha 2\/5 .
9.6.4. Buabl UcnbiTaHWiA, BO3BPaLLAIOLLEECA HanpaAXKeHUe U HanpAXKeHWe nepea BKAYeHneM
9.6.4.1. WcnbiTaHMe Ha KOMMYTALMOHHYIO CMOCOBHOCTb BbIKAOYaTeNeld, B 3aBUCMMOCTM OT
0COBEHHOCTE KOHCTPYKUMWU BbIKAOYaTeNeld U BO3MOMKHOCTENW MWCNbITaTeNbHOTO CTeHAa, AO/BKHO B
OTHOLLIEHMM YMCNa UCMbITYeMbIX NONOCOB MPOBOANUTLCA B COOTBETCTBUM C Tabauuen 18.

Tabnunua 18
YciyoBHOe oBo3HaueHUe Bup wmcneiraHmusa
BMIOA MCIBETAaHUS
A TpeXIIoJInCHOe
1
A OOHOIOJIIOCHOE (3aMeHdwmee A )
2 1
A OpmHOIOJIIOCHOE (IOJIS MCIBITAHMM Ha OTKJIOUeHM e
3 HeyHOaJIEHHBIX KOPOTKMX 3aMBIKAHMM)
A OOHOMOJIIOCHOE (OJIS MCIBTAHUM Ha OTKJIOUEeHUE
4 B YCJIOBMAX paccoIJlacoBaHMuA (asz)
A OIHOMOJIIOCHOE (IJia BHIKJIOUATEJIEeV, NpeOHas3HaueHHBIX




5 IOJIs CHUCTeM C 3as3eMJIEHHOM HeUTpaJibl, OOMNOJIHUMTEJIBHO K
MCHOBITAaHMAM A )
1

A OOHOIOJIDCHOE (BOCHNPOM3BOIANlee YCJIOBUS IBOMHOIO
6 3aMBIKAHMS Ha SBeMJI0 IOJiS BHKJOUATEJEN,
npenHa3HaueHHBX OJIsS CUCTEeM C MB0JIMPOBAHHOM
HeMTpaiiblo, IOMNOJIHUTEJIbHO K MCIBTAaHMAM A )
1

A IBYXMNOJIOCHOE (IJig BHIKJIOUATEJIEY C TpeMda I[I0JICaMu
7 B ofbumeM KOXyXe, OOMNOJIHUTEJIbHO K MCIBITAaHMSAM A )
2

9.6.4.2. Ucnbitanmio Buga A,, Bmecto mcnbitanma suga A, moryT noggepratbea BbIKKOHATENN C

dYHKUMOHA/IbHO HE3aBUCUMbIMK NoJjitocamu. [poBedeHMe 3TOro BUAa UCNbITaHUIA AONYCTUMO TakXke Ana
BblKAtOYaTeNen € ¢GYHKUMOHANbHO 3aBMCMMbIMKM MOAOCAMM, E€C/M YCTAHOBNAEHO, YTO AN AAHHOrO

BbIK/N1tOYaATENA UCNbITaHWE BUAa A2 He aBnaeTcA 6onee Nerknm, 4yem UcnbiTaHMe Bnaa Al .Ana obocHOBaHuUA

NPaBOMEPHOCTN 3aMeHbl UCMbITaHUA BUAOA Al Ha wucnblTaHMe BUAA AZ AO0/1KHO 6bITb MOKa3aHo, 4TO

M3MEHEHME CKOPOCTElN OTKNOUYEHMA W BKIOYEHUA MPU Nepexose K OAHOMOMOCHOMY MCMbITAaHUIO He
npeBblWwaeT 5% 3HaYeHUs 3TUX CKopoCTen NpK TpexdPasHOM UCMbITAaHUMN.

Mpu 6onbluem U3MEHEHMM CKOPOCTEN A0KHbI BbITb BbINOHEHbI 06a BUAA UCMbITAHWA.

Ecnrv  BO3MOXKHOCTEM 06OpPYAOBaHMA HEAOCTAaTOMHO ANF  NPOBEAEHUS  MOJHOMACLUTAbHbIX
TPEXMNOJIOCHBIX MCMbITaHWM, OOMYCKAaeTcA BOCMNPOM3BECTM MOBELEHWE BbIKNOYATENA B TPEXMOJIOCHOM
peXume Mnpu COOTBETCTBYIOWMUX OAHOMONOCHbIX UCMbITAHUAX NYTEM YBEMYEHUA UAN YMEHbLUEHWUA HATATa
NPYKMH, CHUMKEHUSA MU NOBbIWEHMA AaBNEHUA B NPUBOAE W T.M., @ UHGOPMaLUMIO AN TaKON KOppeKLmu
XapaKTEPUCTMK NOAYYUTb NPU TPEXMONOCHBIX UCMITAHUAX NPU MOHUKEHHOM HaNpPAMKeHUU Npu cobntogeHum
TpeboBaHMI KO BPEMEHW FOPEHUA AYTN.

9.6.4.3. UcnbiTaHMe BMAa A5 NPOBOAAT AOMNO/IHUTENIbHO K UCMNbITAHUIO BUAA Al, ecnn HeobxoaMMo

AOKa3aTb:

- CNOCOBHOCTL BbIKAOYATENS NOracUTb Ayry B ycnoBmax O,D,H0¢33H0r0 KOPOTKOro 3ambiKaHWUA,

- MeXaHUYeCKYH0 NpPOYHOCTb KOHCTPYKUMWU BbIKAKOYATENNIA C TPEXMNOJIKOCHbIM YynpaBaeHunem npu
HECMMMETpM‘-IHOﬁ Harpyske, BO3HMKa}OLLI,er/'I npn OA4HOMONKCHbLIX OTKAKYEHUAX UAN BKAKOYEHUAX TOKa
KOPOTKOro 3ambliKaHUA. UcnbiTaHne cneayet nposoanTb Ha OAHOM U3 Kpal‘/JIHVIX NnoTIH0COB.

9.6.4.4. UcnbiTaHne BMAa A6 NpoOBOAAT, €CIN B TEXHUYECKUX YCNOBUAX UAN [PYTNX AOKYMEHTaX

MMetoTCs TpeboBaHMA OTK/IIOYEHUS BOMHOIO KOPOTKOrO 3aMblKaHMA Ha 3eMJIt0.
9.6.4.5. [Ons pasiMyHbIX BUAOB MPAMbIX WCMNbITAaHWA, YKasaHHbIX B Tabauue 18, HopmupyloT
cnepyoume 3HayeHMA BO3BPALLLAIOLLEroca HanpaXKeHua:

a) ana ucnbitanua suga A, - cpeaHeapudmeTMueckoe 3HaueHME MOMIOCHBIX BO3BPALLAIOLLMXCA

HanpsA)KeHW, paccynTbiBaemoe no popmyne

_ H.

U = P ; (4
BIL.Cp \/§ ( )

6) Ana ucnbiTaHMA BMAA A2 - NONIOCHOE BO3BPALLAOWEECA HAMPAKEHWE, paccynTbiBaemoe no
dopmyne

U,=K Yy
B NI \/g , (5)
roe Km - K03 dMUMEHT NepBOro racawero Ayry nontoca no 6.6.3.1;

B) Ana mcnbitakma Buga A, - nonocHoe Bo3BpaLyaloWeecs HanpsAXeHWe (CO CTOPOHbI UCTOUHMKA),

paccumTbiBaemoe no popmyne



U

H

U, \B" ; (6)

r) ana ucnbitanua Buga A, - nonlocHoe Bo3BpalaloWleecs HanpsKeHWe, paccuMTbiBaemoe Mo

dopmyne

2U

H.p

Up=—F7":0
\/§ (7)

A) Ana ucnbltTaHMA BUAAQ AS - MONIIOCHOE BO3Bpallalouleeca HanpAaxeHwue, paccyUTbiBaemoe no

dopmyne

U
U, =—2;)
V37
e) Ana wucnbiTaHUM BUAOB A6 " A7 - MeXAyno/IloCHOE BO3BPALLAIOWEECs HaMNpAXKeHue,
paccunTbiBaemoe no ¢opmyne
UBM:UH.p'(g)

dDaKTUUYECKMN NONYYEHHOE NPU UCNbITaHUK (M onpeaeneHHoe no 9.6.4.6) 3HayeHMe BO3BpalllatoLeroca
HanpPs*KeHWs, B TOM Yncne cpefHeapnpmeTMyeckoe 3HaYeHne UB’Cp Nno NepeymncneHuto a), A0XKHO bbITb He

meHee 95% HOPMMPOBAHHOIO 3HAYEHWUS U He A0/1KHO NpeBblWwaTb ero 6osee yem Ha 5%, ecam Ha 6onbliee
NpeBbILEHWNE HE NOJYYEHO cornacue paspaboTymKa (MsrotosuTens).

3HaYyeHUs OTAe/IbHbIX NOMIOCHbIX BO3BPALLAIOLLMXCA HAMPAXKEHUI NO NEPEUYUCNEHMIO ) HE AONXKHbI
OT/IMYaTbCA OT cpeHeapudMeTUYECKOro 3HaueHUs 6onee yem Ha 5%.

9.6.4.6. 3HaueHMe BO3BPALLAIOLLEroCs HaMNpPsKEHUA MNPU UCMbITAHUW ONPeaenatoT MNo KPUBOWM
BOCCTQHAB/IMBAIOLWLErOCA HaMpsAXeHuAa Mo AJ/IMHEe OTpe3Ka, NeprneHAUKY/NAPHOrO K OCU BPEMEHMW,
3aK/IIOYEHHOIO MeXKAY BEPLIMHOM BTOPOW NOIHOM NONYBOAHbI NOCAE MOFacaHuA Ayru (Mpu TPEXNOoOCHbIX
MCNbITAaHUAX - BO BCEX MOJIOCAX) M NPAMOM, KacaTe/lbHOM K nNpeablaywen U nocaeayowein noayBoHaM.
Ynucnosoe 3HaueHWe BO3BPALLAIOWErOCA HAMPSKEHUA PaBHO [AJIMHE 3TOro OTpe3ka (B macwrabe

HanpaseHUs), AeneHHol Ha 2+/2 . Mpu TPeXmosIOCHbIX UCMbITAHUAX B TPexpasHON cxeme JOMyCKaeTca
onpeaensaTb BO3BpaLLaloLLeeca HanpsxeHWe NMbo MexaynoatocHoe, IMHO noatocHoe (B mepBom cayyae -

AeNneHnem pesynbTata Ha \/g ). Mpu 3TOM AonycKaeTca onpeaenaTb UBH.Cp no 9.6.4.5, nepeuncneHue a),

KaK cpefHeapupMeTMYECKoe 3HaYeHMe MEXKAYMNONOCHbIX BO3BPALLAOWMXCA HAMNPAXEHMI, AefleHHOoe Ha

V3.

9.6.4.7. OnTeNbHOCTb BO3AEWNCTBUA HAMNPSAKEHWUA, NMPUNOKEHHOIO K UCMbITYEMOMY BbIK/JHOYATENIO
noc/ie OKOHYATEe/NIbHOIO MOoracaHusa Ayru, Ao/XKHa 6biTb He meHee 0,3 c. MpK TPEXMOAOCHbIX UCMbITAHNAX
OeNCTBytoLLLee 3HAaYEeHMEe HaMNPSAXKEeHUA K KOHLY YKAa3aHHOro nepmMoaa He 4O/KHO YMeHbLaTbCA bonee yem
Ha 20% OT 3HaYeHUsA BO3BPALLAIOLLErocs HanpaAXeHusa, yKasaHHoro B 9.6.4.5, nepeuncnexue a).

9.6.4.8. Npu ucnbitaHnax suaa A, [onyckaeTca CHUXeHWe AeCTBYIOWEro 3HaUYeHNA HanpAXeHus,

NPUNOXKEHHOrOo K NOAtOCY BbiKAouyaTensa, yepes 0,02 ¢ nocne noracaHua ayru o U}Lp /\/5 .

9.6.4.9. HanpaxkeHne nepen BKAOYeHMEeM B onepaunm B mn uymkne BO gna pasanyHbix BUMOO0B
NCNbITaHUN, YKa3aHHbIX B Tabauue 18, 4oNKHO ObiTb:

a) AnAa ncnbitTaHMA BUAa Al - cpep,HeapMd)MequeCKoe 3Ha4YeHne MexAynosItoCHbIX Hal'lpﬂ)KeHMﬁ

U U

saep — Cps MPYU ITOM PA3HUALA MEXAY KaMAbIM M3 MEXAYMNONOCHBIX HANPSXKEHWIt 1 He

BKM, Cp

O0JIKHA nNpeBblwaTb 5%;



6) AnA UcnbITaHUM BUAOB A2 (Anna BbIkNOUYaTENEN, HE NPEAHA3HaYeHHbIX A4 ogHodasHoro AMB), A3

n A - nontocHoe HanpsxeHue, paccuuTbiBaemoe no Gopmyne

U

__ “Hp

UBKH_ ; (10
. 5 (10)

8) ana mcnbitanma suga A, (oA BbikAOYaTenel, npeaHasHadeHHbIX AN oagHodasHoro AMB uam

MMELWNX pPasHOBPEMEHHOCTb cpabaTtbiBaHuAa nonocoB 6osee 5 McC) - MoaOCHOE HanpsaXedue,
paccumTbiBaemoe no popmyne

UH.p
U,.=K , (11)

BK.II LT \/g

roe KH.F - KO3pPMLUMEHT NepPBOro racALLero Ayry noJsoca no 6.6.3;

F) Ana ncnbitTaHMA sBnaa A4 - MONIIOCHOE HanpAXxeHune, pacc4nTbiBaemoe no ¢opmyne

2U

_ H.p

UBK]'I_—']'Z
: 5 (12)

daKTUYECKN NONYYEHHOE NPW UCMbITAHUAX 3HAYEHME HANPAXKEHUA Nepes, BKNOUYEHUEM A0MKHO bBbITb
He MeHee COOTBETCTBYHOLLLErO YKa3aHHOTO Bbllle 3HAYEHMA U He A0IXKHO NpeBblwaTth ero 6os1ee yem Ha 10%,
ec/v Ha 6osbliee NpeBblWeHME He NOYYEHO cornacue paspaboTumnka (Msrotosutens).

9.6.5. Kpusble MNMBH 1 nx popmmposaHme npu UCNbITaHUAX

9.6.5.1. Cxema McnbITaTeNIbHOW LENU U 3/IEKTPUYECKUE AaHHbIE ee 3/IeMEHTOB A ucnbiTaHuA ¢ MNBH,
onpeaensieMblM ABYMA WAWN YeTbipbMA MapameTpamMu, AOJKHbI obecrneymnBaTb nosyvyeHue cobcTBEHHOrO
MBH (cHATOro MAKW paccyMTaHHOIO B COOTBETCTBUM € 9.6.5.9), yA0BAETBOPSAIOLWLEN C/ieayoWwmnmM TpeboBaHnAM
(B cooTBETCTBUM C pUCYHKaMK 7 U 8):

a) ee ornbarolas (cnocob NOCTPOEHMS - MO PUCYHKAM 7 U 8) He A0NXKHA BbITb HUXKE HOPMUPOBAHHOM
YCNOBHOM rpaHnyHoi amHum MNBH;

6) Nnpu ucnbiTaHnsax 6es socnponsseaeHuns HMNBH HavanbHana YacTb MBH He foAKHa NepecekaTb IMHUIO
3anasgblBaHuA;

B) NpW UCNbITaHKUAX ¢ BocnpousseaeHnem HIMBH HavanbHana YacTe MBH onpeaensaeTtcs npamoi TMHUEN,

npoxoaaLLel U3 Hauyana KOOPAMHAT B TOUKY C KoopAuHaTamu U, , I, (cM. pUCyHOK 6).

Hanpsikenune u

1
TNA C
U —— = ——
|
|
|
2 f 3
|
U |
I !
I I
L
0, ¢ ty Bpems {

1 - ornbatowas MNBH; 2 - ycnoBHaaA rpaHnyHasa nHuA MBH;
3 - cobcTBeHHOe MBH



PucyHok 7. MoctpoeHne ornbatrowei MNBH,
onpeaensemoro AByms napameTpamu

Hanpskexne u

Bpemsa ¢
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1 - ornbatowan MNMBH; 2 - ycnosHas rpaHnyHas anHua MBH;
3 - cobctBeHHoe NBH
3aWTpMxoBaHHbIE NAOLLAAKM NPUBAN3UTENBHO PaBHbI

PucyHok 8. MoctpoeHue ornbarowei MNBH,
onpeaensieMoro YeTblpbmsA NapameTpammu

CobcTteHHoe HIMBH pomxkHO cneposath MO 3TOM NpAMOW Ha ydyacTke oT 20% no 80% ot U;, a Ha

ydacTKax Huxe 20% v Bbiwe 80% OT U; [OMKHO HbITb N0 BO3MOXHOCTU NPUBAMMKEHO K HEN.

9.6.5.2. HIMNBH g0/1>KHO BOCNPON3BOAUTLCA NPU UCMbITaHMAX B pexkumax T100a, T100s u L90 (tabanua
22). TpeboBaHua K HMBH cunTaloT BbINOJNHEHHbLIMU, €CAM WUCMbITAHMA Ha OTKAKOYEHME HeyAaNeHHbIX
KOPOTKMX 3aMblKaHMi1 NpoBogAT npu NMBH co cTopoHbl AMHUKM, UMetloeM Bpems 3a4epKKn meHee 100 He. B
aToM cny4vae HIMBH B yKa3aHHbIX BbilLe peXMMax MOXKET He BOCNPOU3BOANTLCA.

MpM  WCObITAaHMAX  BblKAKOYaTENEN,  AyroracUTesibHble  Kamepbl  KOTOPbIX  LWYHTUPOBaHbI
KOHZleHcaTopamMu UM HU3KOOMHbIMU (MmeHee 300 Om) pesuctopamu, HMBH He BocnpoussoauTcs.

9.6.5.3. [ina ucnbitanuii sugos A, A, n A, ycnosHbie rpaHuuHbie AMHUM MBH 1 NoN0MeHNUA AUHUI

3aMa3gblBaHUA 4N1A PA3/IMYHbIX TOKOB OTK/AOYEHMA (PerKMMOB MUCMbITaHUI) NpuBeaeHbl B Tabanuax 4 - 11,
14.

Ecav npu  ucnbITaHMAX BbIKNKOYaTeNeld Ha OTKAOYeHUEe TOKOB O,HO,HOM Z 0,3[0,H0M He

npeACcTaBNAETCA BO3MOMXHbIM MNONYYUTb HOPMUPOBaHHbIE Masible BpemeHa &, u f; (tabauupl 6, 7, 10, 11), To

UCNbITaHMA CAefyeT NPOBOAUTL MPU BO3MOXHO MaiblX BpeMeHax, yKasas Mx ¢(aKTUMYecKkoe 3HayeHue B
NPOTOKO/1e UCMbITAHUNA.

9.6.5.4. Mpwn cornacum WU3roToBUTENs AOMNYCKAeTCcA WCMbITaHME BbIKAOYaTeel, A1 KOTopbIX
HOPMUPYIOT YeTblipexnapameTpuyeckoe [MBH, nposoamnTb B cxemax c Agyxnapametpudeckum MNBH npwu

BbINOJIHEHUU CNEeAYIOWMX YCA0BUM: CKOPOCTb HapacTaHua MNBH ao Touku (ul, tl) paBHa U, /lf1 1 nuk MNBH

paBeH HOPMNPOBAHHOMY 3HAYEHUIO UC .

9.6.5.5. Ecnn BCneacTBMe OrpaHMYEHHbIX BO3MOMKHOCTEM MCMbITaTeNbHOro cTeHAa Kpwsaa [MBH,
onpeaenseMoro 4eTblpbMsA MapamMeTpamu, He COOTBeTCTByeT TpeboBaHMio 9.6.5.1, nepeuncneHune a), To
AOMyCKaeTca npoBefeHne ABYXITANHOrO MCMbITaHMA (KaK MOKa3aHO Ha puUcyHKe 9), a UMeHHOo: 3Tan 1, npu

KoTopom cobntogaerca TpeboBaHue K orubatoweit MBH g0 TOYKM (“1» tl), M 3Tan 2, Npu KOTOpoMm

BbINONHAIOTCA TPebOBaHUA K 3HAYEHNAM HanpaxeHua U, v BpemeHun I, . Ornbatowan obenx kpusbix MBH

[AOMKHA COOTBETCTBOBaTb TpeboBaHMIo 9.6.5.1, nepeyncieHue a).

Hanpspkenve u

Ll ¥ b Bpewms t

1 - cobecTBeHHoe MBH atana 1; 2 - ycnoBHaA rpaHMYHas
nunHuA MBH; 3 - cobectBeHHoe MNBH aTtana 2

PucyHok 9. Kpusble MNBH 1 ux ornbatowme



npun ABYX3TanHOM UCMbITaHUU

9.6.5.6. ®opmupoBaHume Kpusoi [NBH ana mcnbiTaHMn B YC/AOBUAX OTK/OYEHMA HeyaasieHHOro
KOPOTKOro 3aMblKaHMA NPOBOAAT UCXOAA U3 CIeAYIOLMUX AaHHbIX:
a) CO CTOPOHbl UCTOYHMKA MPU KOPOTKOM 3aMblKaHMM Ha JIMHEMHOM BbIBOAE BbIK/AOYATENA: TOK

OTK/IKOYEHMA - MO BO3MOXKHOCTU B/IMKE K 3HAUYEHUIO 107 HOM 7

MBH - no Tabanue 19 (Ifd =2 MKC);

HMBH (npu ncnbiTaHuax ¢ HNBH) - no 6.6.3.5;
6) CcO CTOPOHbI NMHUWM - MAPaMETPbl, YyKasaHHble B 6.6.3.6, cO creaylWMMKU Npeae/ibHbIMM
OTKNOHEHUAMMU UHAYKTUBHOCTU IMHUMU:

oT +0% 10 +20% - AnA ucnbitakmii npu Tokax 0, 9[0 oM

+/-20% - ANA UCMbITaHU NPU TOKaX 0, 75[0 om M 0, 6[0 HOM -
Tabanua 19
HopmupoBaHHble xapakTepuctukm NBH ana BoikaovaTenen
cU,,, 2110 kB npu ncnbiranmnax sugos A; n A (rabnuua 18).
YcnoBHadA rpaHUYHasa NMHUA 3aZ,aHa YeTbipbMA NapameTpamm,
K, =10, K =14
§) /U , kBlu , xB|t , Mrc|u , xB|t , Mkc| t , MkcC u', kB t', MKC S =u /t , xB/MKC
HOM H.p 1 1 c 2 d 11
110/126 77 39 144 154 |or 2 mo 10| 38 |Or 21 mo 33 2,0
150/172 105 53 196 210 |or 2 mo 19| 52 |or 28 mo 45 2,0
220/252 154 77 288 308 Or 2 mo 28 77 Or 41 mo 67 2,0
330/363 222 111 414 444 |or 2 mo 40| 111 |OT 57 mo 95 2,0
500/525 321 160 599 642 |or 2 mo 59| 160 or 82 2,0
no 139
750/787 481 241 898 962 |Or 2 mo 88| 240 or 122 2,0
no 208
u=20,75 x \/2/3 x U ;u =1,4 x\/2/3 x U ; t =4t ; u' = 1/2u
1 H.P c H.P 2 1 1
HpMMeanme. HpM MCIIBITAHMAX BUIA A (pe)KI/IM HeyIoaJIEHHOT'O KOPOTKOTI'O
3
3aMBIKaHMSA) 3BHadeHUsa napamerpa t NPMHYMAKT PaBHBEIMM 2 MKC, a 3HadeHusd t -
d
MMVHVMAJIb HEIMUA .

Echn npumeHsaeTca cxema, 3amellatollas JIMHUIO, Y KOTOpPOW KO3QPUUMEHT NUKa AUHUK KH_H

NpeBbIaeT HOPMUPOBAHHOE 3HaYyeHMe 1,6, ToO pacyeTHas MHAYKTMBHOCTb 3TOM CXEMbl Ha MPOMbILLAEHHOW
YyacToTe MOKeT BbITb CHUMKEHa, YToObl MPUBAM3UTLCA K 3HAYEHMIO nNepBoro nuka MBH, cooTBeTCcTBYIOWEMY

3Ha4YeHuto Kn.n' Mpn stom pgna noayyeHuA Tpe6yeM0ro TOKa MOXeT I'IOHaLI,O6MTbCFI BK/1tOHEHNE

[ONONHUTENbHOW MHAYKTUBHOCTM B LieNb UCTOYHUKA MUTaHUA.
Ecnv BCneacTBMe OrpaHUYEHHbIX BO3MOMKHOCTEWM MCMbITaTeNbHOrO CTeHAA He npeacTaBaseTcs
BO3MOMHbIM Bblaep:KaTb a1 MBH co cTOpOHblI UCTOYHMKA TpebosaHMe no 9.6.5.1, nepeuncneHune 6), To

Aonyckaetca nposoauTb UCMblTaHME nNpu yBeIMYEHHOM 3HaAYEeHUUN NapamMeTpa td npmn ycnosuun, 4to

CHUXEHHOe B CBA3M C 3TUM 3Ha4veHue NBH co CTOPOHbI UICTOYHMKA B MOMEHT NepBOro NMMKa HanpaXXeHua co
CTOPOHbI TNMHNN 6y,CI,ET CKOMNEHCNPOBAHO COOTBETCTBYOWMM yBE/TUHEHNEM 3TOIO NUKa.

Mpwn orpaHNYeHHbIX BO3MOXKHOCTAX UCMNbITAaTE/NIbHOMO CTeHAa A0MNYyCKaeTcA NPOBOAMUTb UCNbITAaHUA NPU
NOHNXEHHOM BO3BpallaloweMCa HanpAaXXeHnn npu cneayrowmnx ycaoBmax:



- €C/I1 BblK/OYaTe/Nlb yCnewHOo BblaepXas UCNblTaHMA B peXunume OTKNAKYEeHUA TOKa ]0’ nnu

HOM

PEXMMaX, Er0 3aMEHAIOLNX;

- ecniv TpeboBaHME HACTOALLLErO NyHKTa B YacTu MBH co CTOPOHbI UCTOYHMKA BbIAEPKUBAETCA B TEUEHUE
BPEMEHU, PAaBHOTO MO KpalHel mepe TPOMHOMY 3HAYEHUIO BPEMEHM A0 MEPBOro MUKa HanpaKeHua co
CTOPOHbI INHUW.

9.6.5.7. Mpu ucnbitanuax soikmodatenen ¢ U, =110 kB 8 pexume A, napamerpor MBH
NPUHUMALOT B COOTBETCTBMU C Tabaumuein 19.
9.6.5.8. Mpu ucnbitanmax soikmtouateneii ¢ U, <35 kB s pexumax A, u A, napametps MBH

NPUHUMALOT B COOTBETCTBMM € Tabaunuein 20.

Tabnunua 20
HopmupoBaHHble xapakTepuctuku MNBH ans BbikaoyaTenemn
c U, <35 kB npu ucnoranmax sugos Ag v A4, .
YcnosHas rpaHnyHas IMHKA 3agaHa AByma napametpamn, K, =1,4
U /U , kB |u , xB |t , Mkc|t , Mmxc|u', xB [t', Mxc|S = u /t , xB/MKC
HOM H.P c 3 d c 3
3/3,6 7,1 50 6 2,4 20 0,14
6/7,2 14,2 62 8 5,0 25 0,24
10/12 23,6 69,9 9 7,9 29 0,34
15/17,5 34,5 81,6 11 11,5 35 0,42
20/24 47,4 100, 6 13 15,8 43 0,47
35/40,5 79,9 140,5 18 26,8 59 0,57
u =1,4 x\/2 x U ;t =0,15xt ; u'" =1/3 xu
c H.p d 3 c

Mpu UCnbITaHUAX BbIKAOYATENEN C UHOM , paBHbim 110, 150 n 220 kB B pexkume A7 , napameTpsbl MBH

NMPMHUMAIOT B COOTBETCTBUM C Tabmuein 21.

Tabnunua 21
HopmupoBaHHble xapaktepuctuku NMBH ana BbikntouaTenei
c U, 07110 go 220 kB npu ucnbitaHuax suga A, .
YcnoBHanA rPaHNYHaAA TMHNA 3aaHa HETbIPbMA NAapaMeTpamMmu,
K, =14
U /U , kBlu , xB|t , Mrxc|u , xB|t , Mxc|t , Mxc|u', xB|t', Mxc|S = u /t , xB/MKC
HOM H.p 1 1 c 2 d 1 1
110/126 133 66 249 264 14 66 47 2,0
150/172 182 90 340 360 19 91 64 2,0
220/252 266 133 497 532 28 133 94 2,0
u=20,75 x \/2 x U ;u 1,87 xu; t =4xt ;u'" =1/2 xu .
1 H.P c 1 2 1 1




9.6.5.9. OnpeaenerHne popmbl Kpneon cobctBeHHoro MNMBH ucnbiTaTenbHOM Lenu NPOBOASAT OAHUM U3
YKA3aHHbIX HUKE METOA0B C Y4€TOM KOHKPETHbIX YCI0BUM UCMbITAHUA.

K metogam onpeaeneHns ¢opmbl YKazaHHOM KPMBOIM OTHOCATCA:

a) OTK/IOYEHME WCMbITYEMbIM WM  CMELMasbHbIM  BbIKAOYaTEIEM C  BO3MOXHO HU3KUMMU
NcKaxaowmumm cobctseHHoe [BH uenn ¢akTopamm TOKa KOPOTKOrO 3aMblKaHMA C MMHUMAJbHO
BO3MOXHbIM COAEPKAaHMEM anepuoaNYecKoi COCTaBAAIOLLEN MPU NOHOM UAU MOHUMKEHHOM BO3bYXAEHUM
WCTOYHMKA, CO CHATMEM OCLMANOrPaMmMbl NpoOLLecca BOCCTAHOBNEHMA HanpAXeHWa u obpaboTkol ee B
cooTBeTCTBMU C [MpunoxkeHuem K;

6) oTKAtOYEHME MAeaNbHbIM BbIK/HOYATENIEM HA/IOKEHHOIO Ha BbIBOAbI UCMbITYEMOrO BbIKAtOYATENS
MMMYNbCa OTHOCUTENBHO MaNoro TOKa (MPOMBIWIEHHON WAW MOBbIWEHHON 4acToTbl), CO CHATUEM
ocuMANorpaMmbl NpoLecca BOCCTAaHOBEHUA HanpaXeHus;

B) MOAE/IMPOBAHNE CXEMbI CO CHATUEM OCUMIOrPAaMMBbI MPOLLECCA BOCCTAHOBAEHMA HAMNPAXKEHUSA;

r) pacyeT No NapameTpam UCMbITaTeNIbHOM LLEeNU 1 NOCTPOEHME KPUBOIA;

4) BKAtOYEHME UCNbITaTENbHBIX TPAHCHOPMATOPOB Ha PA3OMKHYTYHO UCMbITAaTENbHYIO LieMb C MOMOLLbIO
He WMMELEero LWYHTUPYIOLWMX Pe3UCTOPOB anmnapata ¢ HebonbWMM pacCTOAHMEM MpenBapuUTebHOMo
npobos Npu BKAOYEHWUU, PACMONONKEHHBIM MO BO3MOMKHOCTM OAMMKE K reHepaTopy, C perucrpauuen
nocpeacTBOM OCLMAIOTPAaMMbl NEPEXOAHOMO HAMPAMKEHUA HA PAa3sOMKHYTOM MNPOMENKYTKE BTOPUYHOM
0bMOTKM (MeTog, NPMMEHMM TONAbKO ANA  MCNbITaTe/IbHbIX Lenein ¢ O4HOYACTOTHbIM MPOLECCOM
BOCCTAHOB/IEHMA HANPAXEHWA M He BOCNPOWU3BOAUT MPaBUAbHO 3SKCMOHEHUMANbHYIO COCTaBAAIOLLYIO,
06YyCNOBAEHHYIO BUXPEBLIMU TOKaMu).

B nepeuncneHnm a) K ¢akTopam, MCKaxawowmm cobctBeHHoe [BH, oTHOCATCA, B 4YacTHOCTM,
HanpaXeHWe Ha Ayre, nocaeayrosaa MNPOBOAMMOCTb, HaAWYMe napannenbHblX AyroracuTesbHOMY
YCTPOWMCTBY EMKOCTEN NN CONPOTUBAEHWNIA.

B nepeuncneHumm 6) nog naeanbHbIM BblK/lOYaTeNIEM NOHUMAIOT BbIK/llOYaTe b, Y KOTOPOro nageHue
HaNPAXKEHWA Ha MEXAYKOHTAKTHOM MPOMENKYTKE A0 OTK/IYEHUA TOKA M ero npoBOAMMOCTb Mocne
OTKNIOYEHMA TOKA HAaCTO/IbKO Masbl, YTO Npu onpegeneHnn cobcteeHHoro MNBH umu moxKHO NnpeHebpeysb.

Ecnv no ocumnnorpamme Kpmson MNBH, onpegensemon YeTbipbMsi MapameTpamu, He nNpeacTaBaseTcs
BO3MOXHbIM ONpeaennTb HayabHYO YacTb KPUBOM, TO AONYCKAeTCA NpeHebpeyb OTKNOHEHWEM ee GpopMbl

B6/1M3M HyNA 1 paccunTaTb 3HaYeHWe 3ana3abiBaHua I, no opmyne

C=445.10° lhlo 1

U

rae C - cymmapHas (cobcTBeHHas M [OONOJHMTE/IbHAA) €MKOCTb, BKAKOYEHHasa MapannenbHo
MCNbITYEMOMY BbIK/lOUaTENIO, B MUKpOodapaaax;

[, v 1, - B MUKpOCEKYHAAX;
U, - B KMNOBO/bTAX;

iO - OTKNHOYaEMbIli TOK B Knnoamnepax.

9.6.5.10. Mpumepbl cxem popmupoBaHua MNBH ans oAHONOMOCHBIX UCMbITAHUIA, COOTBETCTBYHOLLUX
TpeboBaHMam 9.6.5.1 n 9.6.5.4 6e3 BocnpoussegeHua HMBH, npueeaeHbl B MpuaoxkeHunmn U.
9.6.6. Pexkumbl ncnblTaHui

9.6.6.1. MNpn uncnbITaHUAX BMAOB AI—A7, YKa3aHHbIX B Tabnuue 18, BbINONAHAIOTCA PEXMMbI

UCNbITaHWN, yYKa3aHHble B Tabanue 22, ¢ y4eTOM UX MPUMEHMMOCTU ONA BbIKAKOYATeNen pasnYHbIX TUMOB,
Pas3INYHbIX BUAOB MUCMbITAHUIA U Pa3IMYHbBIX YCA0BUIA COrnacHo TpeboBaHMAM HacToAlero nogpasaena. B
cnyvyae NPUMEHEHUA CUHTETUYECKMX WUCMNbITAHU HeobXxoaMMOo pPYKOBOACTBOBATLCA AOMOAHUTENbHLIMM
TpeboBaHMAMM 9.6.7, a NPU UCNbITAHMM MO YACTAM - AONOJIHUTEIbHbIMWN TpeboBaHUAMMK 9.6.8.

MpumedaHue. nA BbiKAOYATENEN B LLEMNAX FEHEPATOPOB M CUHXPOHHbLIX KOMMNEHCAaTOPOB AONYCKaeTCA
YyCTaHaBAMBaTb APYyrMe pPeXnmbl WUCMbITAHWA, KOTOpble AOMKHblI OblTb MpPMBEAEHbl B MpPOrpammax M
NPOTOKO/IaX UCMbITAaHUMA.

Tabnunua 22

PeXXnmbl NCNbITaHUA BbIKAKOYATENA HA KOMMYTALMOHHYIO cnocobHoCTb
NMPU KOPOTKUX 3aMblKaHUAX N B YCZTOBUAX paCcCornacoBaHuA ¢a3



OBo3Ha- Onepauusa uiamM rpynna TOoKM OTKJIIOYEHUA Uuciio Homep nyHKTa
yeHMre onepaumn 1 BKJIOUEHMSI ONEITOB, HaCTOSmWEeT'O
pexrMa He craHmapra, B
VICIBITa~ HopMupoBaHHOE [lpenenb-| MeHee KOTOPOM [IPUBEIEHEH
HUM 3HauUeHre HEIE MeToOuYecKkue u
OTKJIOHE— npoure yKa3aHUS
HUS, % IO PexmMy
T10 HOpMMPOBAHHEI LIMKJI = 0,11 +/- 20 1 9.6.5.3; 9.6.6.1;

1 v 2 (6.6.1.5) <*> H 0, HOM 9.6.6.2; 9.6.6.6;
9.6.6.7; 9.6.6.15;
9.6.6.17; 9.6.6.19;
9.6.6.21; 9.6.6.22

T30 HopMMPOBaHHBI LIMKJIT = 0,3I +/- 20 1 9.6.5.3; 9.6.6.1;

1 mmm 2 (6.6.1.5) <*> H 0, HOM 9.6.6.2; 9.6.6.6;
9.6.6.7; 9.6.6.15;
9.6.6.17; 9.6.6.19;
9.6.6.21; 9.6.6.22

T60 HopMMPOBaHHBI LMKJIT = 0,6I +/- 10 1 9.6.6.1; 9.6.6.2;

1 i 2 (6.6.1.5) <*> H 0, HOM 9.6.6.6; 9.6.6.7;
9.6.6.15; 9.6.6.17;
9.6.6.19; 9.6.6.21;
9.6.6.22

T100s |HOPMMPOBaHHEIM LMKJI =1 -0 1 9.6.6.1 - 9.6.6.7;
1 wm 2, wim la H O, HOM +10 9.6.6.15; 9.6.6.17;
(6.6.1.5) <*> 9.6.6.19; 9.6.6.21;
=i 9.6.6.22
B.H
= i
B.H
T100a [OrTkioueHne =1 -0 3 9.6.6.1; 9.6.6.2;
.H 0, HOM +5 9.6.6.8; 9.6.6.16;
9.6.6.18; 9.6.6.20;
npu Bera = Bera 9.6.6.22
H
Tcrl HOpPMMPOBAHHEIA LIMKJIT = 0,8I n| +/- 20 1 9.6.6.1; 9.6.6.2;
1 mmm 2 (6.6.1.5) <*> H O, HOM 9.6.6.6; 9.6.6.7;
(KpUTHUYUECKMUE TOKM) 9.6.6.9; 9.6.6.15;
= 0,45I 1 9.6.6.17; 9.6.6.19;
H O, HOM 9.6.6.21; 9.6.6.22
Tcr2 HopMMPOBaHHBIM LMKJIT = 0,45I n| +/- 20 1 9.6.6.1; 9.6.6.2;
1 i 2 (6.6.1.5) <*> .H 0, HOM 9.6.6.6; 9.6.6.7;
(KpUTHUYECKME TOKM) 9.6.6.9; 9.6.6.15;
= 0,2I 1 9.6.6.17; 9.6.6.19;
.H 0, HOM 9.6.6.21; 9.6.6.22
Tcr3 HopMMPOBaHHBIM LIMKJIT = 0,2I n| +/- 20 1 9.6.6.1; 9.6.6.2;
1 mmm 2 (6.6.1.5) <*> H 0, HOM 9.6.6.6; 9.6.6.7;
(KpUTHUYECKMEe TOKM) 9.6.6.9; 9.6.6.15;
= 0,05I 1 9.6.6.17; 9.6.6.19;
H O, HOM 9.6.6.21; 9.6.6.22
OP1 OTkJyoUueHre (B yCJIOBMSAX = 0,0751I +/- 20 3 9.6.6.1; 9.6.6.2;
paccoryacoeaHus das) H O, HOM 9.6.6.7; 9.6.6.10;
9.6.6.13; 9.6.6.19;
9.6.6.22
OP2 Huky BO M OTKJIOUYEHUE = 0,25I -0 1 omeir [9.6.6.1; 9.6.6.2;
(B yCJIOBUSX .H O, HOM +10 BO 9.6.6.6; 9.6.6.7;
paccorjylacoeaHusa ¢as) 2 oneiTa|9.6.6.11; 9.6.6.13;
] 9.6.6.19; 9.6.6.22
Tlph OTkJoueHre (B yCJIOBUAX =1 -0 1 9.5.5.7; 9.6.6.1;
onHobpaszHoTO K3) .H 0, HOM +5 9.6.6.2; 9.6.6.7;
9.6.6.12; 9.6.6.22
T2ph' [OrkioueHue (B yCIOBMSAX = 0,871 -0 1 9.6.5.8; 9.6.6.1;
nBorHOTO K3 Ha 3eMIn) .H 0, HOM +5 9.6.6.2; 9.6.6.7;
9.6.6.12; 9.6.6.22
T2ph" |[[OBYXIOJIIOCHOE OTKJIOUEeHME =1 -0 3 9.6.5.8; 9.6.6.1;
IOJIS BHIKJIOUATEJIEM C OyTO— .H 0, HOM +10 9.6.6.2; 9.6.6.7;




TaCUTEJIbHEMMY yCTPOMCTBa— 9.6.6.12; 9.6.6.22
MM BCEeX IIOJIOCOB B OOmeM
KOXyxe
L0 HopMMPOBaHHBI LMKJIT I = 0,9I -0 1 9.6.5.2; 9.6.5.6;
1 i 2 (6.6.1.5) <*> O.H 0, HOM +2 9.6.6.1; 9.6.6.2;
(B YyCJIOBMSAX HeyHOaJIEHHOTO 9.6.6.6; 9.6.6.7;
K3) 9.6.6.13; 6.6.6.14;
9.6.6.19; 9.6.6.21;
9.6.6.22
L75 HopMMPOBaHHBIM LIMKJIT I = 0,75I +/- 5 1 9.6.5.6; 9.6.6.1;
1 mmm 2 (6.6.1.5) <*> O.H 0, HOM 9.6.6.2; 9.6.6.6;
(B yCJIOBMAX HeyOaJIEHHOT'O 9.6.6.7; 9.6.6.13;
K3) 6.6.6.14; 9.6.6.19;
9.6.6.21; 9.6.6.22
L60 HopMMPOBaHHBI LIMKJIT I = 0,6I +/- 8 1 9.6.5.6; 9.6.6.1;
1 i 2 (6.6.1.5) <*> O.H 0, HOM 9.6.6.2; 9.6.6.6;
(B YyCJIOBUSAX HeyHOaJIEHHOTO 9.6.6.7; 9.6.6.13;
K3) 6.6.6.14; 9.6.6.19;
9.6.6.21; 9.6.6.22
<*> BHIKJIIOUATENM, NpelHa3HadeHHbe njsa AllB, MCHBEITHBAKNTCS B HOPMUPOBAHHOM
uukyge 1; BEIKJIOUATEIIN, He TInpenHasHaueHHbBe 1isa AllB, MCHOBITEBAOTCA B
HOPMMPOBaHHOM ULMKJIe 2; BHKJIOYWATEJM, IJIS KOTOPHIX I'apPaHTUPYETCS BEHIIOJIHEHME
HOPMMPOBAHHOTO umkiga la nopm I , ucnelTelBaloTCca B pexuMe 100s B
O, HOM
HOPMMPOBaHHOM LuKJe la.

9.6.6.2. OcMOTp U NpU HEOBXOAMMOCTU PEMOHT (peBunsnsa) ob6beKkTa UCMbITaHUIA B COOTBETCTBMU C
9.6.2.7 MOryT NPOBOANTLCA MOC/IE BbIMNOJIHEHUA /IIOOOr0 U3 PEXMMOB UCMbITaHWUN, YKa3aHHbIX B Tabauue 22.

Mpu ocmoTpe (peBu3nM) AONKHO ObiTb YCTAHOB/JEHO OTCYTCTBME MOSOMOK WM MEXaHUYECKUX
NOBpPEeXAEHMI COCTAaBHbIX YacTel BbIK/OYATENA, 32 UCKIIOYEHWEM YacTel, BXOAALLMX B NEPEYHN KOMIMIEKTOB
3un.

9.6.6.3. EC/i1 XapaKTepMCTUKM UCMbITAaTENIbHOMO CTeHAa He obecneynBatoT BbinonHeHUe pexunma T100s
NPW HOPMUPOBAHHbIX TOKaX N HANPAXKEHUAX, ONYCKAETCA pacyneHATb pexum T100s Ha ABa 3aMEHALLUX
ero pexuma: T100s(a) n T100s(b) B cneaytowmx BapMaHTax 3aMeHAOLLNX PEXMMOB:

a) Tl00s(a): B - 180 ¢ - B T100s(b): O - f;, - BO - 180 c - BO;
6) T1l00s(a): B; T100s(b): O - f;, - BO - 180 c - BO;
B) T1l00s(a): B; T100s(b): O - ¢, - BO - 180 c - BO;
r) Tl00s(a): B - 20 ¢ - B T100s(b): O - f;, - BO - 20 c - BO.

MpumeyaHue. MponucHbie 6ykBbl "O" n "B" o3HaualoT onepaumm OTKAKOYEHUA M BKAOYEHUSA
COOTBETCTBEHHO, MNPOM3BEAEHHbIE MNPU HOPMMUPOBAHHLIX ANA pexuma T100s 3HAYEHUAX TOKOB M
HanpsaxkeHun. CTpouyHas OykBa "B" O3HauyaeT onepaumm BKJOYEHUS, MPOMU3BEAEHHbIE MPU MEHbLUNX
3HAYEHMAX TOKOB M HaNpsAKeHW, HACKOJIbKO BO3MOMKHO B/IM3KMX K 3HAYEHMAM, HOPMWUPOBAHHBLIM ANA

pexkuma T100s.

9.6.6.4. MNpK OTCYTCTBMU UCMbITAaTE/IbHbIX BO3MOXHOCTEN AAs OCyllecTBieHns pexknma T100s nau
pexkumos T100s(a) u T100s(b) no 9.6.6.3 AonycKaeTcs 3aMeHATb 3TU PEXUMbl HabopPOM OTAENbHbIX

onepauuii u (unn) nocneposatenbHoctein onepauuii (O; B; BO; O - £ - B 1 Ap.), BbINOAHAEMbIX Npu

HeobXxo4MMOCTN Ha Pa3HbIX 3K3emnaAapax 06pasuos M NoAO06pPaHHbIX TaK, YTOObI pe3yabTaTbl UCMbITaHUI
NO3BOJIAIM NOATBEPANTL CNOCOBHOCTb BbIKOYATENA BbIMNOMHATL UUMKA pexkuma T100s, 4To f0MKHO ObiTb
TeXHUYEeCKN 060CHOBAHO M OTPAXKEHO B MPOTOKONAX UCMbITAHWUIA.

9.6.6.5. Mpu ncnbiTaHUAX B pexknumax T100s, T100s(a), T100s(b) xoTa 6bl B 04HON ONepaLLMm BKAHOYEHUS
(Mpy TpexnontocHbIX UCAbITAHMAX - XOTA Obl B OLAHOM M3 MONOCOB) 3HAYeHWEe Haumbosbliero NMuKa TOKa

BK/IlOYEHUA iB AO/IXKHO 6bITb NoNy4eHO TakKum, 4yTObbl €r0 OTKNOHEHWE OT HOPMUWPOBAHHOIO 3Ha4YeHUA lB.H

He BbIXOAMNO 3a Npejesbl, YKa3aHHble B Tabauue 22, U xoTa 6bl B OAHOW onepauuu BKAOYEHUs (npwu
TPEXMNONKOCHbIX UCMbITAHUAX - XOTA 6bl B OAHOM U3 NOMKOCOB) TOK BK/OYEHUA A0IKEH ObITb CUMMETPUYHBIM
(BO3HMKaTb B MOMEHT, KOrga MrHOBEHHOE 3HAaYEeHWe HanpAXKeHUA nepes BKAYEHNEM COCTABNAET HE MeHee
0,85 ero amnanTyasbi).

Ec/m No ycnoBuam mcnbiTaHmii Tpebyetca noayuuts 3Hadenuna I v (uam) I, npesbiwatowme 6onee

yem Ha 10% HOPMUPOBAHHbIE 3HAYE€HKUA, TO HAa TaKoe npesbilleHNeE AO0/KHO 6bITb nosy4yeHoO cornacue



nsrotosutenn (paspaboTumka).

EcAav no Tem uaM MHbIM NpUYMHaMm (NpenBapuTenbHbili NPoboli, HenonagaHWe B HYXKHYO ¢asy,
XapaKTEePUCTUKU UCNbITaTeNIbHOIO CTEH/a) yKa3aHHble Bbille ycioBuA B pexknmax T100s, T100s(a), T100s(b)
OKa3blBalOTCA HEBbINOAHEHHbIMW, TO ANA WX BbINOAHEHWUA NPOBOAAT AOMOHUTE/bHbIE UCMbITAHUA Ha

BK/IlOYaoWyro CNOCOBHOCTb, npuyem AOnAa nonyyvyeHuA lB'H AONyCKaeTcA npuMeHeHNe NOHUXKEHHOIo

HanpsXKeHUs nepes BKAOYEHUEM.

Ecnun ana gaHHoro BbikAOYaTENS NOJyYeHUe Tpebyemoro NMKka ToKa BKAOYEHUSA NPU HOPMUPOBAHHOM
HanpsA»XeHUW nepen, BK/AOYEHMEM HEBO3MOXHO W3-3a npeaBapuTenbHoro npobosd, To B NpoOTOKO/e
NCNbITaHUN AOMKHO BbITb MOKa3aHO, YTO GAKTUYECKM NOYYEHHbIN NPWU UCMbITAHUN MUK TOKA COOTBETCTBYET
peasibHbIM YC/I0BUSAM pPaboTbl BbIK/lOYATEA B TOYKE CETU C TOKOM BKIKOUYEHUA, PaBHbIM HOPMUPOBAHHOMY.

9.6.6.6. lMpu BbinonHeHun pexxkumos T10, T30, T60, T100s, Tcrl, Tcr2, Tcr3, OP2, L90, L75, L60
OO0MNYyCKaeTcsa NPOMyCcKaTb Onepauum BKAOYEHUA C COXPaHEHMEM HOPMWMPOBAHHbLIX MHTEPBA/ZIOB BPEMEHMU
MeXAy onepaunuaMm OTKAOUYEHUA.

Ecnun yKasaHHble B UMKAAX onepaumii MHTepBasbl BPeMEHU HEBO3MOMXKHO BblAEPKATb MO YC/AOBUAM
paboTbl UCMbITaTE/NIbHON YCTAHOBKM M OHW He BAMAIOT Ha PaboTy BblKkAOYaTeNs, TO AOMyCKaeTca WX
yBenunyeHue. Mpu 3TomM B MNPOTOKO/AE WCMbITAHUIN NPUBOAAT 3HAYEHUA WHTEepPBaNoOB M 0HOCHOBaAHME
BO3MOHOCTU UX YBE/IMYEHMA ONA UCMbITYEMOTrO BblKAOYaTeNS.

9.6.6.7. Mpu McnbITaHUAX BO BCEX PEXKMMAX, YKa3aHHbIX B Tabauue 22, Kpome pexkmma T100a, B 4actu
TOKa OTK/IOUYEHUA A0/MKHbI BbiTb cobAtOAEHbI cneayowmne TpeboBaHMA (B AONOAHEHUE K COBAoAeHUIO
YKa3aHHbIX B Tabamue 22 A0MNYCKOB Ha 3HaYeHUe ToKa, M3mepeHHoe no 9.6.3.3):

a) 3HayeHue ﬂ OONXKHO bbITb He bonee 20%;

6) 3Ha4vyeHune nepmop,mqecxoﬁ COCTaBJ'IﬂIOLLI,eﬁ TOKa KOPOTKOro 3amblKaHUA ncnbiTaTeNbHOM uenwu (I'IpVI
BK/TIO4EHHOM BbIK/'IIOLIaTe}'IG) B MOMEHT, COOTBETCTBWOUJ,MVI MOMEHTY noracaHuA OCHOBHOW ayrm (I'IpM
TPEXNONOCHbIX UCMNbITAHNAX - B MEPBOM racawlem ayry I'IO/'IIOCE), B CBA3U C 3aTyXaHNem aToM COCTaBﬂﬂIOU.I,eﬁ
AO/TKHO 6bITb He MmeHee 90% 3HaYeHUss TOKa B MOMEHT npexkpaweHna CONnpnKOCHOBEHMA OYroraCuUTesibHbIX
KOHTAKTOB.

9.6.6.8. UcnbiTaHuto B pexknme T100a noasepratoT TO/bKO BbIK/lOYATENN C ﬁH >20%.
JonycKkaeTcs, YTobbl B 04HOWN U3 Onepauuii 3TOro pexxmma 6bi10 ﬂ < ,BH , eC/IN CpefiHee 3HaYeHne ﬁ

B Tpex onepaumnax He meHee ﬂﬂ .

9.6.6.9. UcnbITaHMA NPU KPUTUYECKMX TOKax B pexknmax Tcrl, Tcr2 n Tcr3 npoBoaATCcA B TOM Caydae,
ecnm B ogHom mn3 pexkmmos T60, T30 nam T10 MMHUMaNbHOE BpemMa Ayr1 yBeNUYMBAETCA NO CPABHEHMUIO C
coceiHUMM pexkmumamu Ha 10 mc nnn 6onee.

Pexknm Tcrl BbINOAHAIOT NPU YBENUYEHUN MUHUMANBHOTO BPEMEHU AYTM Ha YKa3aHHOe 3HayeHue B
pexkume T60; pexxmm Tcr2 - npu yseanyeHMmM MMHUMANIbHOTO BpeMeHu ayrmn B pexkume T30; pexkmum Tcr3 -
npu yseandyeHMmM MMHUMaIbHOTO BpemeHu ayrm B pexmme T10.

3HayeHMA BO3BPALLAIOLLETOCA HANPAXKEeHNA NpuHMMaloT no 9.6.4.5, napametpsbl MBH B pexkume Tcrl -
TaKue e, KakK B pexmme T60, B pexkume Tcr2 - Kak B pexknume T30, B pexkmme Tcr3 - Kak B pexkmume T10.

9.6.6.10. UcnbITaHUA B pernume paccornacosaHma ¢as OP1 gonyckaeTca He NPOBOAWUTb, €CAU ANA
BbIK/tOYaTeNs He TpebyeTca npoBefeHNe UCTbITAHWUI B pexxnme Tcr3.

9.6.6.11. B pexkume OP2 npwu BbINOAHEHUM UMKNA BO TOK BKAOYEHMA AONKEH ObITb CUMMETPUYUHbBIM,
TO eCTb BO3HWMKaTb B MOMEHT, KOr4a MrHOBEHHOE 3HauyeHne Hanpax)eHua nepes BKAOYEHMEM COCTaBAAET He
meHee 0,85 ero amnantyabl. Anepnoamnyeckas CoCTaBAAOWAA TOKA OTKAKOYEHMA ,6’ [0J1KHa bbITb He Bonee
20% B onepauunax oTKAOYEHUA U He HopmMmupyeTca B umkne BO.

9.6.6.12. Ucnbiranmam B pexume Tlph nogsepratot soikatouatenn ¢ U, =110 kB, umerowpe

oblWMiA NpMBOA, Ha TpWM NoAtoca. McnblTaHWSA BbINOAHAKOT Ha KpallHeM MOAKOCE, PACMOIOKEHHOM C
NPOTMBOMOJ/IOXKHOM CTOPOHbI OT NpuBoga. McnbiTaHMA MOryT He MPOBOAMTLCA, €C/IM Ha 3TOM nojtoce
NpPoBOAMANCL UCNbITaHUA BMAA A2 B pexmme T100s. Mapametpbl MNBH gna atoro pexmma npuvsegeHbl B
Tabaunue 19.

NcnbitaHnam B pexkume T2ph' noasepratoT BbIKAOYATENN C UHOM <35 kB . Tok otkntouenuna gonxen

6bITb 0,8710’ wou - 11apameTpbl NBH npuseaeHs! B Tabaumue 20.
NcnbitaHnam B pexkume T2ph" nogsepratoT BbIKAOYATENN C AYrOracUTENbHbIMM YCTPOMCTBAMM TPEX

nontocos B obuem koxyxe. MapameTpsl MBH ans sbikmouateneii ¢ U, <35 KB npusegensl 8 Tabnuue



20, ans Bbikntouvateneii ¢ U

HOM /

paBHbim 110, 150 n 220 KB, - B Tabaunue 21.
Bpems ayru npu ucnbiTaHmax B pexxmumax Tlph n T2ph gonxHo 6bITb HEe meHee t)JlOOS +7 MC, rpe

L 100s - MMHUMaNbHOE Bpems ayru B pexume T100s (ans TpexdasHbIX UCMbITaHKUIA - HA NEPBOM racAiem

nontoce).

Ecnu BbikntoyaTenb noasepratoT UCMbITAHUAM B PEXUMAX KOMMYTaLMK KpUTUYECKNX TOKoB Tcrl, Tcr2
nnn Tcr3 v UCbITAHUAM B PeXKMMe ABYXNOAOCHOIO OTKAoUYeHMA T2ph", To oH fAoxKeH 6bITb 4ONONAHUTENBHO
NCNbITaH Ha ABYXNONOCHOE OTK/IIOYEHWNE MPU KPUTUUYECKOM TOKe.

BosBpawatoweeca HanpakeHMe MNpUMHMMAlOT B cooTBeTcTBuM € 9.6.4.5. TIBH npuHumator B

cootBeTcTBUM € 9.6.6.9, HO 3HaueHna napameTpos MNBH u_, U, u', l‘] t,, 1;, t' ysennumsaiot B 1,153 pasa -

ana soiknouatenein c U, <35 KB wns 1,33 pasa - grsa soikmouareneiic U, =110 kB.
9.6.6.13. UcnbiTaHuto B pexknumax OP1, OP2, L90, L75, L60 noasepratoT oaAunH Noatoc (Man ero 4yacTb -
cm. 8.1.2) suiknrovateneit ¢ U, 2110 kB, npuuem 8 peskumax L90, L75, L60 - TonbKo BbikAouaTeneil ¢

I >12,5kA.

0,HOM

9.6.6.14. Mpwu ucnbiTaHn B pexkmmax L90, L75, L60 B KayecTBe OTKAHOYAEMOWN KOPOTKO3aMKHYTOM
JIMHUKN NCNONb3YETCA BO3AYLIHAA UAN UCKYCCTBEHHAA IMHUA.
MpX MChbITaHWUM C BO3AYLIHOW JIMHMEN uchnosib3yeTca odHa ¢das3a /IMHUMM, 3a3eM/ieHHana B TOYKe,

Bbl6paHHOl71 Tak, yTobbl 3HAYeHue MHOYKTUBHOINO COonpoTuBaeHUA KOpOTKO3aMKHyTOI‘;1 JTINMHUN xn Ha

NPOMbILIEHHOW 4acToTe (C npeaenbHbIMU  OTKAOHEHMAMM no 9.6.5.6) 6bl10 pPaBHO 3HauyeHuto,
paccuntbiBaeMomy no dopmyne

U l1-p
X, = —F=—2—- , (14
\/5‘1 D (14)

0, HOM

roe p pasHo 0,9; 0,75 unu 0,6 ans pexknmos L90, L75 nnn L60 (Tabanua 22) cOOTBETCTBEHHO.

[Be pgpyrve ¢asbl 0TCOEAMHAIOT OT NUTAOWMX WKH, @ 3a3em/eHne 3Tux Gas JONyCcKaeTca B TOUKAX,
PacnoNOXKeHHbIX MO OTHOLWEHMUIO K MUCMbITYEMOMY BbIKAOYATENID He OAnKe TOYKM 3a3eMieHus
OTKNto4aemon dasbl.

CocpefioTodEHHass eMKOCTb 060py[0BaHWUS, NPUCOEAMHEHHOTO B Hayase OTKAOYAEMON JNHUK
(TpaHcdopmaTop TOKA, KOHAEHCATOPbI CBA3W, AENUTENN ANA OCUMANOTPAaPUPOBAHMA HANPSAKEHNA U T.N.), He
A0MXKHa npesbiwaTtb 1000 nd. AKTMBHOE CONPOTUBAEHUE IMHUN HE HOPMUPYIOT.

Mpy UCNONb30BAHUN UCKYCCTBEHHOM /IMHUM €e CXeMa M MapaMeTpbl PeaKkTopoB, KOHAEHCAaTOPOB U
Pe3nCTopoB, M3 KOTOPbIX OHA COCTOWUT, AOJIXHbI ObiTb NOA06pPaHbI TaK, YTOObI MepexoAHble MPOLECCH
BOCMPOM3BOANANCE BO3MOXKHO B/MKE K TEM, KOTOpble ONpeaensatoTcd HOPMUPOBAHHbIMU MapaMeTpamm
NMHUK Nno 6.6.3.6.

NcnbitaHna B pexume L60 ob6s3aTenibHbl TO/ILKO B TOM C/ly4ae, eC/ii MUHMMANbHOE Bpemsa Ayru,
nonyyeHHoe B pexknme L75, npeBbillaeT MMHMMAIbHOE BPEMA YU, NoaydYeHHoe B pexkume L90, He meHee
yem Ha 10 mc.

9.6.6.15. Mpu TpexnontcHbIX UcnbiTaHUAaX Buga Al B pexkumax T10, T30, T60, T100s, T100s(b), Tcrl,
Tcr2, Tcr3 MOMEHT MoAauM MMMNY/1bCa Ha 3/IEKTPOMArHUT OTK/THOYEHMA B KAXKA0M NOCAeAYoLLEM OTK/IIOYEHNN
CMeLLaeTca OTHOCMTeIbHO da3bl TOKa paHee Ha 40 sneKTpUYeCcKUx rpasycos.

9.6.6.16. Mpn TPEexXnOOCHbIX UCMbITaHMAX B pexkume T100a Ao/1XKHbI 6bITb BbINOJIHEHbI Cheaylolme
ycnosus:

- HOPMMUPOBAHHOE 3HAYEHWNE aNePUOANYECKON COCTABAAIOLLEN TOKA AONKHO UMETb MECTO NO O4HOMY
pasy B Ka*KA0M M3 TPex NoJCoB;

- NO KpalHel mepe OAMH pa3 HOPMMPOBAHHOE 3HAYeHWe anepuofMYecKoi COCTaBAAKOLLEN TOKa
AOJIKHO MMETb MECTO B NOJIIOCE, racsaLLEM Ayry NepBbiM NPU HaMbOblIEM BPEMEHM FOPEHUS AYTU B STOM
nosntoce;

- NO KpalHel mepe OAMH pa3 HOPMMPOBAHHOE 3HAYeHWe anepuoaMYecKoi COCTaBAAKOLLEN TOKa
AOJIKHO MMETb MECTO B MOJIHOCE, racaLLemM Ayry nocae yaJMHeHHoN 60/bluol NoayBO/HbI TOKA (B Nostoce,
racawem Ayry He nepebiM), TPy HaubonblueM BpeMeHU Ayrn B STOM NoJtoce.

[Ona 3TOro [O/KHA NPUMEHATbCA MNPUBEAEHHAA HUXKe npoueaypa peryiMpoBaHUA MOMEHTOB
MHULMNPOBAHWA TOKA KOPOTKOIO 3aMblKaHMA U MOAAYN KOMaHAbl Ha S1EKTPOMArHUT OTKAOYEH KA.



B nepBom 3a4eTHOM oOMbiTe YCTaBKM Ha cpabaTbiBaHWe BKAOYAIOLLEro annapata U MCNbITyemMoro
BbIK/IlOYaTeNA AOMKHbI 06ecneynTb BbINOJIHEHME CAEAYHOLLNX YCAOBUIA:

- Tpebyemoe cogeprKaHue anepmoamyeckon CoCTaBAAIOWEN B OAHOMN M3 a3 B MOMEHT pa3mblKaHUSA
KOHTaKTOB NOOCa;

- NONKOC C HOPMMUPOBAHHbBIM COAEPKAHMEM anNepUoaMYECKON COCTABAAIOLWEN FacuT Ayry nepsbim
nocse 601blION NOAYBO/IHbI TOKA AW FacuT Ayry nocne yaJMHEHHOM NOAYBO/HbI TOKA, €CIN OH ABAAETCA
OZHUM M3 ABYX NOJIOCOB, FacALMX AYyry NOCAEAHUMM.

Bo BTOpOM 3a4eTHOM OMbITE MOMEHT MHULUNMPOBAHMA TOKA CMeLLaeTcA paHee Ha 60 aNeKTpUYecKmx
rpaflycoB, @ KOMaHAa Ha OTKAOYEHME NCMbITYEMOrO BbIKAOYaTeNA CMeLLaeTca:

- Ha 130 aneKkTpUYecKkMx rpagycoB paHee, ec/qiv B MepBOM OMbITE€ MOJKOC C HOPMUPOBAHHbLIM
cofepKaHNeM anepmuoanNYecKoi COCTaBAAOLWEN Norackun Ayry nepsbiM Nocae 601bLWON NONYBO/HbI TOKA;

- Ha 25 a/1eKTpUYecKMx TrpaflycoB paHee, €CAM MNOMAKC C HOPMMUPOBAHHbLIM COAEpPXKAHUEM
anepuoamyecKkoi coctasaatoLLeit 6bl1 0A4HUM U3 ABYX MONOCOB, FACALMX AYry NOCAEAHUMMU, U NOFacua ayry
nocne yaSMHEHHOM NONYBO/HbI TOKa.

B TpeTbem 3a4eTHOM OMbITEe MOMEHT MHULIMMPOBAHUA TOKA CMeLLaeTca paHee Ha 60 aNeKTpuyecKmx
rpafycoB OTHOCUTE/IbHO BTOPOrO OMbITa, @ KOMaHAa Ha OTK/IIOYEHME UCMbITYEMOTO BbIK/Il0YaTeNA CMeLLaeTca
OTHOCWUTE/IbHO BTOPOTO OMbITa:

- Ha 130 3neKTpUYecKMx rpagycoB paHee, eCc/M BO BTOPOM OMbITE MOAOC C HOPMMPOBAHHbLIM
coaeprKaHnem anepuoamyeckol CocTaBAAoLWEelk Noracua Ayry nepsbiM nocne 60/1bWoN NOAYBOAHbI TOKa;

- Ha 25 aneKTpuyeckMx rpaflycoB paHee, e€ciM BO BTOPOM OfbITe MOAOC C HOPMUPOBAHHbLIM
cofeprkaHnem anepruoamyeckoi coctaBasaowein 6ol 04HUM U3 ABYX NOMOCOB, rACALLMX AYry NOCAeAHUMMU,
M noracun Ayry nocne yaanMHeHHOM NoyBOJIHbI TOKa.

Ona obecneyeHms Tpebyemol B HACTOALWLEM MYyHKTE HACTPOMKM MOXKET NoTpeboBaTbCA yBenyeHune
obuwero umMcna onbiToB. Mocne WecTM ONbITOB paspellaeTcs NpoBeseHne pPeryiMpoBKU M 3aMeHbl YacTei
MCMbITYEMOFO BbIK/OYATENA.

Ipaduyeckoe n3obparkeHne Tpex 3a4eTHbIX ONbITOB NPMBEAEHO Ha pUcyHKe 10.
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PucyHok 10. PerynnpoBaHne MOMEHTOB MHULMUPOBAHUA TOKA
W pa3MblKaHMA KOHTAaKTOB OTHOCUTENIbHO da3bl TOKA
Npu TPEXNONOCHOM OTKAKOYEHUM TOKa B pexxume T100a



Ecnmn npuBegeHHaA npoueaypa MCMbITAaHUN HE MOMKeT ObiTb BbINOJIHEHA W3-3a XapaKTePUCTUK
BblK/1KOYaTE1IA, TO YHNCAO ONbIiTOB O0/1XKHO 6bITb yBe/In4eHO U B pe3ynbTaTe UX BbIMNO/IHEHUA NMOKAa3aHO, YTO
NP UCNbITaHNAX NOJy4YEeHbI Hanbonee TAXKeNble ycnosuma pa6OTbI BbIK/1lOYaTeNA.

9.6.6.17. NMpwn oaHonontocHbx ucnbitanuax suga A, soikmouateneii ¢ U, <35 KB s pesxumax

T10, T30, T60, T100s, T100s(b), Tcrl, Tcr2, Tcr3 MOMEHT pa3mbiKaHMA KOHTAaKTOB HAaCTPanBatloT CaeayoLmm
obpasom.

MepBoe OTKAKUYEHME BbINOAHAIT NPU MUHUMALHOM BpemeHun ayrun [

2 MuH (8 munnncerkyHpax). Ans

onpegeneHnAa tH,MHH npoBoAAT CEPUIO ONbITOB CO CMELLEHNEM MOMEHTA NO4a4YN KOMaHAbl HA OTKNKOYEHUNE
OTHOCUTENIbHO OTK/IKO4AEMOTIO TOKA CTyneHAMMU MO 18 INNEKTPUYECKUX rpaaycos.

BTopoe OTK/AlOYEHME BbINOJHAKT NMPU MaKCMMaJIbHOM BPEMEHM Ayru tﬂ’MaKc (8 munancekyHpax).

Bpems t;[,Maxc , MC, onpeaenatoT no popmyne

t >t +7,3.(15)

T, MaKC I, MUH

TpeTbe OTK/UYEHME BbIMONHAIOT NPU CPEAHEM 3HAYeHUU BpemeHu ayrn [

nep (B MWIIUCEKYHAAX).

Bpems fmp , MC, onpeaenstoT no popmyne

e = (Lavare * Lo ) /2 (26)

MoOMEHT noAauyn KoMaHAbl Ha OTKAOYEHME B TPETbEM OMbITE CMELLAETCA MO CPAaBHEHWMIO CO BTOPbLIM
OMbITOM OTHOCUTE/IbHO $asbl TOKA MNO3Ke HA 75 3NEeKTPUYECKUX rpaaycoB (+/- 18 aeKTpUYecKux rpasycos).
Mpaduueckoe n3obparkeHne Tpex 3a4eTHbIX OMbITOB NPUBEAEHO Ha pUcyHKe 11.

Tok, oTH. el.
15— Pasmbikanne KOHTaKkToB

S I/ A VA IR

05 0,01 0,03 /0,04 o, 0.07 Joos 008 0,10
! Bpewms, ¢
-1,0-
1,5

rlepaaﬂ onepaLsa Npu ¢

£, MUH

Tok, OTH. ef.
1,5 Pa3Mbikanue KOHTakToB

1,04

N /N[
0 t —
0.5 0,01 0,03 /0,04 0,06 /0,06 0,07 0 08 0O 09 0,10
1‘0 Bpemsi, ¢

15

Bropas onepauus rnpu t, [, Make

ToK, oTH. e1. i
1,55 PaaMblXaHWE KOHTAKTOB

1,0+
0 ; i 4
05— 0.01 0.02 0,03 /0,04 0,05 0,07 08 0, 09 0,10
1’0 Bpems, ¢

1,5~

TpeTtba onepauus npu f .cp

PucyHok 11. PerynnpoBaHmMe MOMEHTa Pa3MblKaHWA KOHTAKTOB
OTHOCUTENbHO da3bl TOKA NPW OAHOMOKOCHOM OTKAHOUYEHUN



CUMMETPUYHOTIO TOKa B pexknmax 110, T30, T60, T100s, Tcrl,

Ter2, Ter3 soiknovatenammnc U, <35 kB

9.6.6.18. Mpu ogHonontocHbIx ucnbitaHuax suga A, soiknouateneit ¢ U, <35 kB s pexume

T100a MOMEHT pa3mblKaHUA KOHTAKTOB HAaCcTPanBaloT cleaytowmm obpasom.
B nepBom 3a4eTHOM OMbITE OTK/AIOYEHME AO/KHO NPOU3OMTM B KOHUE Masoli MNOJYBOAHbI Mpu

MUHUMaNbHOM Bpemenun ayrun I .. (B MunancekyHaax). Ana onpesenenna I .. NPOBOAAT CEPUIO OMbITOB

CO CMeLLLeHMeM MOMEHTa NoAayn KOMaHAbl Ha OTKAKOYEeHME OTHOCUTE/IbHO OTK/IIOYAaeMOro TOKa CTYyMeHAMM
no 18 aneKkTpnyecKmx rpagycos.

BTOpoe OTK/IOUYEHME BLIMOMHAIOT MPU MaKCMManbHOM BpemeHu ayru [ ... (8 MuanucekyHpax).

Bpems t;[,Maxc , MC, onpeaenstoT no popmyne

toe 2 b AL —2,7,(17)

T, MaKc I, MUH

rae Af, - paMTenbHOCTL 6ONBLLIOK NONYBONHbI TOKA.

FaweHne AyrM MoXKeT MMETb MECTO KakK B KOHLLe H60/IbLIOIN NOJIYBOJIHbI, TaK U B KOHLE caeaytowein 3a
Hel Ma/iol MONYBOJIHbI TOKA.

TpeTbe OTKAOYEHME BbINOMHAIT NPU CPeAHEM 3HAYEHUN BPEMEHU AYTU l‘ﬂ’cp (B muanucekyHaax).

Bpems tﬂ’cp , MC, orpeaenstoT no popmyne

rer = (Luvare * L) /2 (18)

FaweHne AyrM MoKeT MMEeTb MECTO Kak B KOHLLe 60/1bLIOIN NOYBOJIHBI, TaK U B KOHLE caeaytolein 3a
Hel Ma/iol MoJYBOJIHbI.

Ipaduyeckoe n3obparkeHne Tpex 3a4eTHbIX ONbITOB NPMBEAEHO Ha PUCYHKe 12.

ToK, OTH. en.
2,0
1,5 Paambikanue KoHTakTos
1,0 L
0,5
0 t !
05] 001 0007004 005_/006 0 07\/) 08 009 0,10
1.0 Bpewmsi, ¢
’ Mepeas onepaunsa Npu f;
ToK, OTH. en.
2,0
1,5 PaamblkaHue KoOHTakToR
1,0 L
0,5
0 + } . t } {
0,5 0,01 0,02 0 03\/0 ,04 0,0 0 06 0,07 ~/),08 0,08 0,10
10 Bpewms, ¢
’ BTopas onepauvs npu t 0, MaKe
Tok, 0TH. eq.
2,0 5

15— Pa3MblkaHue KOHTaKTOoB
1,0- L7
AWANTA

0 " : .

054 001 002 0.0370,08 0.05\_/0.06 007\//0,08 0,09 010

Bpewms, ¢
-1,0-
TpeTes onepauus npu t, cp




PucyHok 12. PerynnpoBaHne MOMEHTOB MHULMUPOBAHUA TOKA
M pa3MblKaHUA KOHTAKTOB NP OAHOMONOCHOM OTK/AKOYEeHUU TOKa

8 pexkume T100a sbiknouatensmm c U, <35 kB

Mpu UCNbITaHUAX JOMKHBI BbITb BbINOMHEHbI CieAyoLWmMe YCA0BUA:

- MK TOKa B MOC/AeAHION0 MOJYBOHY A0/XKeH cocTaBaaTb oT 90% 0 110% pacyeTHOro 3HayeHus;

- LANTENbHOCTb NOCAeAHEN NOAYBOHbI AO/IXKHA cOCTaBAATb 0T 90% A0 110% pacyeTHOro Ana AaHHOro
pexunma 3HayeHumA.

MpumedaHue. [Ona BbiKAOYaTENEN, NpPeAHA3HAYEHHbIX AAA Lenen reHepaTtopoB WM CUHXPOHHbIX
KOMMeHCaATopoB, npoueaypbl MWCMbITAaHWA MPU  KOMMYTAUMM TOKOB KOPOTKOrO 3aMblKaHMA W Npwu
paccornacoBaHuum ¢as MoryT oTAn4aTbCa OT NpuBeaeHHbIX B 9.6.6.17 1 9.6.6.18 1 A0/1KHbI YKa3bIBATbLCA B
NPOTOKO/1aX UCMbITAaHUN.

9.6.6.19. Npw ogHonontocHbIx ucnbitanuax Bugos A,, A, v A, soiwmouateneiic U, =110 kB s
pexkumax T10, T30, T60, T100s 1 T100s(b), Tcrl, Tcr2, Ter3, OP1, OP2, 190, L75 1 L60 MOMEHT pa3mblKaHusA
KOHTaKTOB HaCTPaMBaloT cieaytowmm o6pasom.

MepBoe OTKAKUYEHME BbINOMHAIT NPU MUHUMabHOM BpemeHu ayru [ (8 munnucekyHaax). Ans

I, MUH
onpeaneneHnAa tH,MHH npoBOAAT CEPUIO ONbITOB CO CMelleHNneM MOMEHTa Noda4Yn KOMaHAbl Ha OTKAKOYeHne

OTHOCMTE/IbHO OTK/II04aEeMOro TOKa CTYMeHAMM Mo 18 aneKTpruYecKmx rpagycos.

BTopoe oTK/AtoYeHMe BbIMOMHAKT NPU MaKCMMasbHOM BPEMEHU AyrU fﬂ,MaKc (8 munanceryHaax).

Bpema I ..., MC, OnpeaensioT no dopmyne

t >t +9,0.(19)

I, MaKc JI, MUH

TpeTbe OTKAOYEHME BbINOMHAIT NPU CPeAHEM 3HAYEHUN BPEMEHU AYTU fﬂ’cp (B muanucekyHaax).

Bpems ¢ McC, onpeaensaoT no ¢opmyne

A,cp !

t p—

mLep (t,H,MaKC

+ tﬂ,MMH)/Z . (20)

Ipaduyeckoe M306parkeHme Tpex 3a4eTHbIX OMNbITOB NPUBEAEHO HA pUCyHKe 13.



Tok, GTH. eA.
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PaaMmbikaHUe KOHTaKTOB

TpeTbs onepauua npu b, o,

PucyHok 13. PerynnpoBaHne MOMEHTA Pa3MblKaHUA KOHTAKTOB
OTHOCUTENbHO $a3bl TOKA NPU O4HOMOAKOCHOM OTKAOYEHUN
CMMMETPUYHOrOo TOKa B pexknumax T10, T30, T60, T100s, Tcrl,

Ter2, Ter3, OP2, L90, L75, L60 sbikntovatensmmn U, =110 kB

9.6.6.20. NMpwu oaHonontocHbix ucnbitakuax suaa A, svikmouatenenn ¢ U, =110 kB s pexkume

T100a mOMEHT pa3mblKaHMA KOHTAKTOB HAaCTPamBatoT B COOTBETCTBMM € 9.6.6.19, HO makCumanbHoe Bpems
ayru onpegensot no opmyne

>t - +Af—1,0,(21)

T, MAKC I, MUH

rae At, - pautensHOCTb 601bLIONM NONYBONHbI aNEPUOANHECKOTO TOKA.

Ipadmueckoe M3ob6parkeHMe TPEX 3a4ETHbIX ONbITOB NPUBEAEHO Ha PUCYHKe 14,



Tok, OTH. eq.
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PucyHok 14. PerynnposaHme MOMEHTOB MHULMUPOBAHUA TOKA
W Pa3MblKaHWA KOHTAKTOB NPW O4HOMONOCHOM OTK/IIOYEHUU TOKa

B pexxume T100a sbikntovatensmn c U, =110 kB

9.6.6.21. Bce 04HOMNOOCHbIE UCMbITAaHMA BUA0B A2 - A7 BblK/toYaTeell C MaKCUMaibHbIM BPEMEHEM
ayrn meHee 30 MC B peXMmax, yKasaHHbIX B Tabauue 22, kpome pexxkumos T100a, OP1, OP2, Tlph, T2ph,
HeobXxo4MMO AOMO/NHUTL UCMbITAaHUAMMK B onepauum O, YyTobbl CyMMapHOE YMCNO OTKAOUYEHUI B KaXKO0M
peume 6bI10 HE MeHee LWeCcTU Npu NPUbAM3UTENIbHO PaBHOMEPHOM pacnpeneneHUn BpemeHu Ayru B
AMana3oHe 0T MMHUMANAbHOTO A0 MaKCMMaAbHOTO.

9.6.6.22. HanpAarKeHWe Ha uenu ynpasaeHna OTKAOYEHUEM UIN BKAKOYEHNEM NOAAeTCA, Kak Npasuio,
nocne nosBJAeHUA TOKa B UCMbITaTe/IbHOM Lienu.

C uenbto nonyYyeHnsa HanboNbLLIMX BOSMOMKHbIX 417 AaHHOMO UCMbITAaTENbHOMO CTEHAA 3HAYEHMIA TOKA
W HANPAXEHNA B MOMEHT Pa3MblKaHMA KOHTAKTOB A0OMNYCKaeTCA NoAaBaTh HaNpAXeHMWe Ha Lenb ynpasneHmna
OTKNIOYEHMEM C ONeperkeHMem OTHOCUTENIbHO MOMEHTa MOosBAEeHUA TOoKa (oneperkalrolias KomaHAaa, Ha
OTK/AIOYEHME) MpPU YCNOBUM, UYTO NpPOBEPEHa CNOCOBHOCTb BbIKAKOYATENsA OTKAKYaTbCA Moc/ie MnoAayu
KOMaHAbl 6e3 onepexeHus. Takas NpoBepKa MOXKeT ObiTb NpoBedeHa NPU MOHUMKEHHOM HaMnpsXKeHuu B
ncnbiTaTeNIbHON Lenu.

9.6.6.23. Mpwn HeobxoAMMOCTN oOnpeaeneHMa BO BPemMA WCMNbITAaHUA TPaHUL, MNPOCTPAHCTBA,
MOHU3NPOBAHHOIO BbIX/IOMHbIMM rasamu, NPOBOAALLME IKPaHbI, COEAMHEHHbIE C 3eM/IeN Yepes3 NNaBKyto
BCTaBKY, COCTOALLYIO U3 MeaHOM NpoBoaoKM anameTtpom 0,1 Mm 1 ANMHOM 40 5 cm, NoMeLLatoT B MecTax,
YKa3aHHbIX U3rOTOBUTEJIEM.

JonyckaeTcs NpuUMeHeHue APYrux YCTPOMCTB, CUFHANU3UPYIOWNX 06 31EKTPUYECKOM CoeauHEHUN
3KpaHa C BblKAoYaTeNeM.

9.6.6.24. Bolknto4aTenm, MMerLme HU3KOOMHbIE LYHTUPYIOLWME PE3UCTOPbI, MOTYT HE UCMbITbIBATLCA
B TeX peXumax, [A1a KOTopbix B pe3ynbrate 060CHOBAHHOIO aHa/aM3a M pacyeTa KpuBoW
BOCCTaHAB/IMBAIOLLErocA HanpsAXKeHUa (C y4eToOM MOJIHOTO COMPOTUB/IEHUA PE3UCTOPOB) YCTAaHOBJIEHO, YTO
NCNbITaHMA B 3TUX pPeXUMaX ABNALOTCA Bosee NerkMmmn, Yem UcnbiTaHUA B pexknme T100s.

9.6.6.25. MpKn UCNbITAaHUN BbIKAOYATENEN C LUYHTUPYIOLMMM PE3UCTOPAMM AO0MNYCKAETCA, €CAM 3TO
HeobXxo4MMO MO YCIOBUAM UCMbITaHUA:

- OTK/OYATb U BKAOYATb (419 PE3NUCTOPOB ABYXCTOPOHHErO AENCTBMA) TOK LEenn PpesncTopoB Apyrum



annapaTtom, a JAyroracuTefibHoe YCTPOWCTBO 3TOM Uenu (MAn oTAenuTenb) UCMbITbIBaTb OTAENbHO - B
3KBMBANEHTHbIX YCIOBUAX KOMMYTaLMUW;

- UCNbITbIBaTb PE3UCTOPbI Ha TEPMUYECKYID CTOMKOCTb (BblAEepXKMBaeMoe KOJIMYecTBO omnepauuid,
LUMKIOB, UHTEPBa/Ibl BDEMEHU MEX Y HUMW) He Ha BbIKtoYaTe e, a OTAE/NbHO - B 3KBUBANEHTHbIX YCA0BUAX
no Harpesy.

MeToAMKa YKasaHHbIX MUCMbITAHUIMA HACTOALWMM CTaHAAPTOM He yCTaHaB/AMBaeTcA U A0XHa ObiTb
yKasaHa B Nporpammax UCMbITaHUNA.

9.6.7. CMHTETMYECKME UCMbITaHMSA

9.6.7.1. CHHTETMYECKME CXEeMbl C HaNOXEeHMEeM TOKa Ha BCMOMOraTe/ibHbI WAM UCMbITYEMbIN
BbIK/ItOYaTe b A0/XKHbl COOTBETCTBOBATb CAEAYIOLWLMM YCAOBUAM UCMbITAaHWIA:

- 4acToTa Ha/I0XKEHHOTo TOKa A0/1XKHa 6biTb B Anana3oHe ot 250 go 1000 My, No BO3MOMKHOCTUN BanKe
K 500 Iy,

- BpemAa Th , MKC, OT MOMEHTa noracaHunAa Ayrm BO BCNOMOratTe/ibHOM BblK/AKOYaTesie 40 MOMEHTA

noracaHnAa ayrn B UCNbiTyeMom Bbik/1to4aTeNne A0/1XKHO COOTBETCTBOBATL YC/1I0OBUAM:

200<7, <l
4

7, <500, (22)

roe Th - nepuopg KonebaHW TOKa MOBbIWEHHON YacTOTbl (,D,I'Iﬂ BapuaHTa HA/I0OXKEHNA TOKa Ha

BCMOMOTaTe/bHbIN BbIK/OYaTelb MPUHMMAETCS YacTOTa NPU ero PasOMKHYTOM COCTOSIHUM), MKC;
- pacyeTHas CKOPOCTb NOAX0AA TOKa K HyAHO:

; U
L B S U

V2.1, (23
dt =0 \/5 . UB.H 0.H 7 ( )

T

roe U/Il - CpegHee 3Ha4YeHne HanpAaXeHnA Ha gyre 3a sBpema OKO/10 40 A0 MOMEHTa noracaHunAa ayru

(6epyT no ocumnnorpamme onbiTa);

UB.H - HOpMMpPOBaHHOE BO3BpallatoLeeca Hanpa*keHne no 9.6.4.5;

[OAH - HOPMUWPOBaHHaA NepPUOANYECKas COCTABAAIOLWAA TOKA OTKAOYEHUSA (Ccm. Tabamuy 22).

[JelicTBUTeNbHAA CKOPOCTb NOAX0Aa TOKA K HYK0 B MOCAeAHWI Nonynepuos ropeHns ayru (cpeaHee

T

h o
3Ha4yeHue 3a BpemAa OKOJ0 40 MKC B KOHUE nonynepuona TOI-(a) He OO0/1XKHa 6bITb HUXKe 95% pacyeTHOU

cKopocTu. [lonyckaemoe NoBbILEHWEe 3TOM CKOPOCTU HE HOPMMPYIOT, OAHAKO ecin oHa npesbiwaeT 110%
pacyeTHOro 3Ha4yeHuA, TO Ha TaKOe MOBbIWEHME [OMKHO ObiTb MONYYEHO COrnacue M3roToBUTENA
(paspaboTumka);

- BO3BpPALLaloLLEECA HAMPAXKEHNE MOXKET UMETb dopmy:

a) 3aTyxaloLen 3KCNOHEHTbI;

6) NnepeMeHHOro CMHYCONAANbHOrO HaNpPsXKEHUS;

B) KOMOWHMPOBAHHOTO HAMPAMKEHWS, COCTaBAAOWME KOTOPOrO COOTBETCTBYIOT YKA3aHHbIM B
nepeuyncneHmax a) u 6).

Bo3Bpaluatolieeca HanpaxeHue cneayet Npuknaabisatbh B TedeHue 0,1 ¢; ero 3HaueHune B UHTepBane
BpemMeHn 2,5 MC OT Hayajia npouecca BOCCTAHOBAEHUA HaNPsXeHWA AOMKHO OblTb He meHee 95%

HOPMMPYEMOTO, @ 3aTEM MOALEPKUBATLCA MO BO3MOXKHOCTY 6AM3KUM K 3HauYeHumto \ 2/ 3UH

YMeHbLUEHUA ero HuxKe 0,5\/2/3UH_p

9.6.7.2. UcnbiTaHWe no aTany 2 AByX3TanHbIX UCNbITAHUI B cOOTBETCTBUM € 9.6.5.4 Nnpu HeobxoanmocTu
[0NyCcKaeTca NPoBOAUTb B CUHTETUYECKUX CXeMaX C NOCNeA0BaTeNbHbIM UKW NapaniefibHbiM HaNoXeHnem
HanpsaXXeHna (BMECTO CXeMbl C Ha/IOMKEHWEM TOKa) NpM 3anasgblBaHUM MOMEHTa BK/OYEHUA KOHTypa

P’ He AonycCKaA



MNOBbILEHHOrO HaNPAXEHUA OTHOCUTENILHO HY/1A TOKa He Bonee yem Ha 10 MKC, MpUYeM MO KpaiiHeii mepe
[Ba onbiTa M3 YMCAA NPOBEAEHHbLIX B KaX/[OM WUCMbITAaTe/IbHOM PEXMME AO/MKHbI BbiTh NONYYEeHbl Npu
3anas/blBaHUK He 6osiee Yem Ha 3 MKC.

B CUHTETUYECKMX CXeMaX C MOCNeA0BaTe/IbHbIM HaNOKEHEM HaNPAXKEHUA (MCTOYHMK MOBbILLEHHOTO
HanpPAXEHWA MOAK/MIOYEH NapasfiefbHO  BCMOMOraTe/IbHOMY — BbIK/IOYATEN0)  BCMOMOraTe/bHbIiA
BbIK/IlOYATENb JO/KEH BbITb LWYHTMPOBAH KOHAEHCAaTOPOM, EMKOCTb KOTOPOrO A0CTaToOuHa A/1A Pa3BUTUA
paspaga npy nNpoboe MCMbITYEMOro BbIKAKOYATENA, @ MOMEHT MOAKAOYEHUA KOHTYpa MOBbILIEHHOO
HaNPAXEHNA JO/KEH BbIBUPATLCA TakMM, UTOBbI UCKaxkeHne Gopmbl NMBH Ha UCMbLITYEMOM BbIKAlOUYaTENe
6b110 MUHUMANbHBIM.

9.6.7.3. Mpu ucnbitanuax 8 onepauyn O npu [ < 20% Haunbonblias amnanTya ToKa 3a Bpems ayrv

HEe O0/1XKHa NPeBbIWaTb aMmnantyay nocnegHero nonynepumuona b6onee yem Ha 30%; AMNINTYAHOE 3Ha4YeHUe
TOKa B I'IOCI'Ie,CI,HMl;I nonynepunoa w OANTENBbHOCTb noaynepunoaa AOO0J1KHbI 6bITb He meHee 90%
HOPMUPOBAHHbIX N PaCYETHbIX 3HaAYeHUN.

9.6.7.4. Mpu ucnbitanmax 8 onepauun O npu [ > 20% wnsmepenne [ 3ameHaoT nsmepeHmem

aMMNIMTYAHOro 3HaYeHMA TOKa B MOC/eAHUI NOAynepunoa, KOTopoe A0/KHO BbiTb He MeHee 90% pacyeTHoro.
[nnTenbHOCTb MOC/ieAHEro nosynepuoaa ToKa nepen noracaHvem Ayru Ao/mkHa 6bitb He meHee 90%
PacyYeTHOro 3Ha4eHMUs, Y4UTbIBAIOLLErO BAUAHNE anepuoanNYecKon CoCTaBAAIOLLEN TOKA.

PacueTHble amMnAUTyAHble 3Ha4YeHUs TOKa B MNOCAeAHUI nonynepuos, IH, OTHECeHHble K

AMNANTYAHOMY 3HAYEHUIO HOPMUNPOBAHHOIO TOKa OTKNIKOYEHUA \/51 N ANnTeNnbHOCTU nocieaHunx nepen

0.H/

raleHuem Ayrv nonynepuonos Toka Af npusepeHs! B Tabauue 23.
Tabnunua 23

AMNANTyaHOE 3HaYeHWe ToKa U AAUTEeNbHOCTb Noaynepuoaa
nepepa rawleHnem ayru

lloyymepuon nepen t , MC I /\/2 I HensTa t,
TrameHmeM nOyI'm Oo.C IT O.H MC
Boapmon t <= 12,5 1,51 13,5
o.c
12,5 < t <= 33,0 1,33 12,5
o.c
33,0 < t <= 53,5 1,21 11,5
o.c
MaJisi t <= 12,5 0,36 5,5
o.c
12,5 < t <= 33,0 0,59 7,0
o.c
33,0 < t <= 53,5 0,74 8,5
o.c

[aHHble Tabavubl 23 COOTBETCTBYIOT CTaHAAPTHOMY C/Ay4alo 3aTyXaHus anepuoamyeckoi
COCTaBAAIOLLEl TOKa C NOCTOAHHOM BpemeHn T =45 MC, npeactaneHHOMY Ha pucyHKe 3. B Tabauue 23

yuYTEHO Bpema AencTama 3awmtbl 10 mc.

B cneunanbHbIX cayyaax no 6.6.2 amnauTygHble 3HAYeHMA TOKa W ANTEeNbHOCTM nocaeaHero
nonynepmvoaa COrNacytoTCA C 3aKa3YMKOM M YKaA3biBAlOTCA B TEXHUYECKUX YCNOBMAX W NPOTOKOJAX
NCNbITaHUN.

9.6.7.5. Mpwu ucnbiTaHmnax B onepaumm O nostoca (3semMeHTa NoJtoca) BblKAOYaTeNs Heobxoanmo
BbINONHATbL TpeboBaHMA 9.6.6.15 - 9.6.6.20 No pery/MpoBaHNI0 MOMEHTOB Pa3MblKaHUA KOHTAKTOB.

Pe3ynbTaT KaXXAoOro OnbiTa CYMTAIOT MONOMUTENbHBIM, €CAN TaleHue AyrM npousolwno 6es ee



WCKYCCTBEHHOIO NPOASEHMA WU NPU ee NPOLJIEHNN HA OAUH UM ABa NoJaynepuoaa.
9.6.7.6. Eciv nNpu  UCMbITaHUM BbIKAKOYATENS, CHABXEHHOro HW3KOOMHbLIMM  LUIYHTUPYHOLWMMMU
pe3ncTtopamm, M3-3a HEAOCTAaTOMHON MOLLHOCTM WMCTOYHMKA HAMNPAXKEHUA He MOoryT ObiTb MOJy4YeHbl
HeKoTopble TpebyemMble NapamMeTPbl BOCCTAHAB/IMBAIOLLErOCA HANPAXKEHWSA, CneayeT nocae NPoBeLEHMA STUX
UCNbITaHUM AONOAHUTb UX UCMbITAHWEM, NPU KOTOPOM SINGO PE3UCTOPbLI OTCOEAMHAIOTCA OT BbIK/tOYaTeNA, A
K COOTBETCTBYHOLMM TOYKAaM CUHTETUYECKOM CXEMbI NMPUCOEAMHAIOTCA PE3UCTOPbI, NoA0bpaHHble TaK, YTOObI
BOCCTAHAB/MBAIOLLEECA HAMPAXKEHUE HA BbIKAOYaTene 6bl10 HEe HUKE HOPMMPOBAHHOIO C YYETOM €ro
WCKa)KEHMA LIYHTUPYIOWMMM pPEe3ncTopamu  BblKkalovaTensa, Anbo pesnctopbl  MOACOEAMHAITCA K
BbIK/IlOYATEN0 He HemnocpeACTBEHHO, a yYepe3 NnocnefosaTefibHO COeAMHEHHble C HUMU KOHAEHCaTopbl
[0CTaTOYHO 6O/bLLOI EMKOCTU, IMBO C NPUHATUEM APYIUX MEP, NO3BOAIOLLMX AOCTUTHYTb TOW XKe Lenun.

9.6.7.7. 3ana3apiBaHue B NOAKAOYEHUN KOHTYpa TOKA B CUHTETUYECKUX CXemax ANA UCMbITaHUA B
onepaumsax B n BO He pomkHO npesblwate 200 MKC OT MOMeHTa nNpobos MNPOMEXkyTKa mMexay
CONMMKAIOLLMMMCA KOHTAKTaMMU.

9.6.8. McnbITaHMA No YacTaAm

9.6.8.1. MUcnblTaHMAM NO YacTAM [OOMyCKaeTcA noAagepraTb BbIKAOYATENM, COOTBETCTBYHOLWME
cnepyowmm TpeboBaHUAM:

a) MCnblTyemble 4acTU MoAtoca BbIKAOYATENA (OTAeNbHble PaspbiBbl, FPYMMbl Pa3pbiBOB, MOAYAN)
OO0/KHbI BbITb MAEHTMYHDBI MO GOPMeE, pasMepam 1 XapaKTepncTUKam paboTbl MexaHU3Ma; OTANYATLCA MOTYT
OoTAeNbHble AeTanun U YCTPOICTBA, HE OKa3blBatOLWME BIUAHUA Ha AyroraweHue;

6) KOHTaKTbl BO BCEX pas3pbiBax MOJOCA BbIK/AOYATENA AO/KHbI MPAKTUYECKM OAHOBPEMEHHO
Pa3MbIKaTbCA MPU OTKJAOYEHMM W 3aMbIKATbCA MPU BKAOYEHUU (Hambonbliasa pasHMUA BO BPEMEHU
MOMEHTOB  PasMbIKaHUS MAM  3aMblKaHWA  pas3pbiBa, cpabaTbiBalowero MepBbiM, W  PaspbiBa,
cpabaTbiBatoLlero nocaeaHMm, He A0XKHa npeBsbiwaTh 0,0025 c);

B) €C/n B BblKNtOYaTesie nogaya (MMTaHMe) ayroracawero cpeacrsa OcyLWwecTBASETC OT BHELWHEro no
OTHOLUEHMIO K pa3pbiBaM MCTOYHMKA (Hanpumep nojaya CKaToro BO3Ayxa B HEHAMOJHEHHbIX MOCTOAHHO
BO34YXOM BO3AYLWHbIX BbIKAOYATENAX WMAM MEXaHMYECKM CO34aBaemMblii MOTOK Macna B MMMYAbCHbIX
Mac/aHbIX BblK/AOYaTeNax), TO NWTAHME BCEX Pa3pbiBOB [OMKHO OCYLLECTBAATLCA MNPAKTUYECKU
OZHOBPEMEHHO UAEHTUYHBIM CNOCO6OM;

r) BO BpeMs BbIMNOJHEHMA BbIKAOYATENEM KOMMYTALMOHHbIX ONepauunii He A0MKHO HbiTb B3aUMHOTO
B/IMAHUA Pa3pbIBOB APYr Ha Apyra Yepes Ayroracallyto cpeay Uam nyTem 31eKTPOMarHUTHbIX BO34ENCTBUI;
B YaCTHOCTM, HE AO/IKHbI YNy4LIaTbCA YCIOBUA BbIOPOCA NPOAYKTOB rOPEHMA AYrM U3-3a OTCYTCTBUA AYTU B
APYrvX pa3pbiBax U NMTaHUE UCMbITYEMOTO pa3pbiBa (rPynnbl Ppa3pbiBOB) CPeACTBaMU ralleHUs Ayru;

[) VOHM3UPOBAHHbIE BbIX/IOMNHbIE ra3bl AWM NApbl HE AOMKHbI BbIOPACkIBaTbCA TaK, YTOObI OHM MOTrAn
BAUATb Ha paboTy coceHWNX Pa3pbiBOB UAW Bbi3biBaTb YAaCTUYHOE MU NOMHOE NEPEKPLITUE BbIKAOYATENA.

9.6.8.2. Bbikntouyatenun, y KoTopbix TpebosaHue 9.6.8.1, nepeuyncieHue r) He BbINOJIHAETCS,
O0NyCKaeTca UCMNbITbIBaTb MO pa3pbliBam MPU YCAOBUM NPONYCKaHUA TOKa Yepes BCce BAMALoLWMe Apyr Ha gpyra
pa3pbiBbl U C NoJayeit HOPMUPOBAHHOIO BOCCTAaHAB/IMBAIOLLErOCA HAMPAXKEHUA TOIbKO HA MCMbITYEMbIN
pa3pbiB (rpynny paspbiBoB). B 4acTHOCTM, NMPU WUCMbITAHUM B CUHTETMYECKMX CXemMax MoAaynsa C ABYMSA
pa3pblBaMM  AOMYCKaeTcA WUCNbITbIBAaTb OAMH Pas3pbiB, Mponyckaa ToK 4Yepe3 oba paspbiBa, npwu
MCNO/Nb30BAHWM BTOPOrO paspbiBa B KayecTBe BCMOMOraTe/IbHOTO BbIK/AOYATENs  (OTKAKOYAlOLLEro
yCTpOIiCTBa).

B Tex ciyyasx, Koraa He BbINOJIHEHbI Apyrne TpeboBaHMAa 9.6.8.1, UCNbITaHMA MO YacTAM AONYCTUMBI,
€C/IN Ha OCHOBaHWMW NpeaBapUTENbHO NPOBEAEHHbIX UCCAELO0BAHNIN BbIKNOYATENEN C AyroracuTeNbHbIMU
YCTPOMCTBAMW aHANOIMMUYHbIX KOHCTPYKUWMIA MAM 0BOCHOBAaHHOro aHa/svM3a YCA0BUI COBMECTHON paboThbl
OTAEeNbHbIX YacTell NOACA YCTAHOBEHO, YTO NPM 3TOM YyCA0BMA PAaboTbl UCNbITYEMOWN YacTu Nostoca He
obneryatorca.

9.6.8.3. HanpskeHune, Npu KOTOPOM AOJIXKEH UCMbITbIBAaTLCA Pa3pbIB (rpynna paspbiBOB UM MOAY/b),
yCTaHaBAMBaeTCA NyTeM OOOCHOBAHHOIO aHanAM3a YC/IOBUM COBMECTHOW pPaboTbl OTAE/IbHbIX Pa3pbiBOB
(rpynnbl paspbiBOB) MAM HA OCHOBaHMM MpenBapUTE/IbHO NPOBEAEHHbIX UCCAEA0BAHUNA BbIKAOYATENEN C
AyroracutenbHbIMW YCTPONCTBaMM aHANIOTUYHOM KOHCTPYKLUMN.

Mpn OTCYTCTBMM TAKOro aHanuMsa WAM NpeaBapuUTeNbHOro UCCNeAOBaHMA YKa3aHHOE HanpaxeHue
OOnyckaeTca onpeaenAtb Ha OCHOBaHMW pPe3ynbTaTOB M3MEPEeHWA CTaTUYecKoro pacnpegeneHun
HanpsaXeHua mexay paspbiBamu (rpynnamu paspbiBoB, MOAYAAMM), NPOU3BELEHHOTO NpPU 3a3em/eHUU
OZHOrO M3 BbIBOAOB BbIK/AOYaTeNA (NpM nooyepefHOM 3a3eMsieHMUM 06OMX BbIBOAOB, €CAW PaspbiBbl
pacnonoXeHbl HECUMMETPUYHO OTHOCUTENbHO 3eMAM), NpUYEM MPUHATOE ANA MUCMbITAaHUA 3HavyeHue
HanpaXeHna A0/MKHO ObiTb HE HWMXKE HAMpPAMXKEeHWUA, NPUXOAALLErocA Ha Hanbonee Harpy»KeHHbI paspbliB
(rpynny pa3pbiBOB MAK MOAYNb) NpU Hanbonee HebBNAroNPUATHOM C/ly4ae 3a3eM/IeHUA BbIBOAA.



Ons  pexuma HeyAaneHHbIX KOPOTKMX 3aMblKaHW pacyeT WM U3MepeHua pacnpeneneHus
HanpAXXeHUA LONXKHbI ObiTb BbIMOJHEHbI MPU NPUAOKEHUN HAMPSAXKEHUA KaK CO CTOPOHbI IMHUK, TaK U CO
CTOPOHbI MUCTOYHMKA. [AA MUCNbITAHUA NPUHMMAIOT Haubonbllee 3HAYEHME HAMPAMEHWS Ha pPa3pbis,
noay4YyeHHOE NPV NPUIOKEHUM HANPAXKEHUA CO CTOPOHbI JIMHUMN.

Mpwn pacuyetax cnepyeT yumTbiBaTb 33aBOACKME AOMYCKM Ha 3HAYEHMA LWYHTUPYIOLWMX eMKOCTeN U
pe3ncTopos.

Ecnu BbikAOYaTENb MUMEET aKTUBHbIM AeNUTeNb HAaNPSXKEHUS C CONPOTMBAEHMEM He 6osiee 1000 Om
Ha pa3pbIB, TO U3MepeHUe pacnpeseneHna HanparKeHna AoNyCKaeTca He NPOBOAUTb, @ PACCYMTATb C Y4EeTOM
Hanbonee HebNaroNPUATHOrO BO3MOXKHOIO COOTHOLLIEHUSA CONPOTUBNEHWNIA NPU JOMYCKAEMbIX OTKJAOHEHUSAX
NX 3HAYEHUM.

9.6.8.4. WcnblTaHMA NO YacTAM HEKOTOPbIX TWUMOB BbIKAKOYAaTeNeln, Hanpumep C HECKOJIbKUMMU
paspblBaMM AyroracuTesibHbIX YCTPOWCTB B OOLWEM KOXKyXe, HeobXxogMMo AOMNONHUTb WCMbITAHUEM,
NoATBEPKAAIOLWMM OTCYTCTBME MEPEKPbITUA MO MOHU3MPOBAHHbLIM BbIX/IOMHBIM ra3am Mpu AeUCTBUN BCeX
pa3pbIBOB.

9.6.9. UcnblTaHUA ANA NOATBEPKAEHUA HOPMUPOBAHHOIO pecypca Mo KOMMYTAaLMOHHOM CNOCOBHOCTH

9.6.9.1. [nAa noaTBEpPXKAEHUA HOPMMPOBAHHOFO pecypca BbIKAKOYATENA MO KOMMYTALMOHHOM
CTOMKOCTW NPOBOAAT UCMbITAaHUA NPU TOKE, A1 KOTOPOTro U3roTOBUTENIEM HOPMUpPYeTCA pecypc. KonnyecTtso
OTK/IIOYEHUN U BKAIOYEHUIM TOKA LO0/IKHO OblTb HE MEeHee HOPMWMPOBAHHOrO. BKAOYEHMA U OTKAOYEHUSA
OOMYCKAETCA BbIMNOJIHATb KaK OTAE/IbHbIE ONEepaLnmM AN KaK COCTaBHYIO YacTb Pa3/IMYHbIX LLUKIOB onepaLymii.
MuHUManbHOe BpemaA mexay onepaunmammn U LMKAamMn ycTaHaBIMBaAET U3rOTOBUTESb.

B 3aueTHOe yncno onepaumin gns NOATBEPKAEHUA HOPMUPOBAHHOIO pPecypca No KOMMYTALMOHHOM
CTOMKOCTM MOTFYT ObITb BK/HOYEHbI OMepaLun, BbINOJHEHHbIE NPU HOPMUPOBAHHOM ToKe no 9.6.6.1, ecau
MEXAY OTAENbHbIMU PEXMMAMM UCNbITAHUI M MOCAE HUX He MPOBOAMAUCH PEMOHTHble paboTtbl. A

NoOATBEPXKAEHMA HOPMUPOBAHHOIO pecypca npu IO7HOM B C/lyYae cobntoAeHUA YKa3aHHOro yC/I0BUA MOTYT

6bITb 3a4TeHbl ONbITbl B pexkumax T100s, T100a, L90.

9.6.9.2. UcnbiTaHMA NPOBOAAT NPU HOMMHANBHOM HAMPAMKEHUM HA 3aXKMMax Lenen ynpasieHus,
HOMMHA/NIbHOM [3aB/AEHWM B MHEBMATUYECKUX W MHEBMOrMAPABAMYECKMX YCTPOMCTBax MNpuMBOAa W B
BO34YLUHbIX BbIK/OYATENAX, HOMUHAZIbHOM YCUAUU MPYKUH NPYXKUHHOIO NpUBoAa.

Mpy MCNbITaHMAX Fa30BbIX BblKAOYaTENE NAOTHOCTb (NpMBEAEHHOE K HOPMasbHOW TemnepaTtype
[aBNeHWe rasa) AO0/MKHA ObiTb B AMAMA30HE MEXAY BEPXHUM WM HUMKHUM AOMYCTUMbIMU 3HAYEHUAMM
HOPMWMPOBAHHOM NAOTHOCTU 3aM0JIHEHMA (HOPMUPOBAHHOMY, NPUBEAEHHOMY K HOPMasibHOM TemnepaType
[OAB/IEHUNIO 3aM0/IHEHMA) rasa.

OpHaKko nocnegHUit onNbIT B CEPUN UCNBITAHUI HA Pecypc A0/KEH BbINOAHATLCA NPU HANPSKEeHMM Ha
3a)KMMax Lenen ynpasaeHWs, OaBAEHUW B MHEBMATUYECKUX W MHEBMOTMAPABANYECKMX YCTPOMCTBAX
NpWBOZAA U B BO3AYLLUHbIX BbIKAKOYATENAX, YCUIUWN NPYKMH NPYXKMHHOTO NPMBOAA, NIOTHOCTU ra3a B ra3osbixX
BbIKAtOYaTeNAX B cooTBeTcTBUM € 9.6.2.5.

9.6.9.3. CpeaHee Bpems Ayrv 3a BCIO CEPUIO UCMbITAHUI AOIKHO OblTb HE MEHEE CpeAHEero BpeMeHHu
OYTY B 3a4eTHbIX ONbITaxX Npy 4aHHOM TOKe no 9.6.6.1.

9.6.9.4. 3HayeHMA BO3BpPALLAIOWErOCA HANPAXEHMA W HANpPAXeHUA nepes BKAOYEHUEM
ycTaHasimBaoT no 9.6.45 wu 9.6.49 ¢ vyyetom yKasaHui 9.6.7.1 u 9.6.8.3. [lepexogHoe
BOCCTaHaBAMBatoLeeca Hanpa*keHue - no 9.6.5.3.

9.6.9.5. [lonyckaeTcA B 3a4eTHOE YMCN0 ONepaunii AN NOATBEPKAEHNA pecypca No KOMMYTaLMOHHOM
CTOMKOCTM BK/IIO4aTb He3ayeTHble OMbITbl NPU CUHTETUYECKUX UCMbITaHMAX, Onepauun Npu NOHUMKEHHOM
HanpsaXeHun u gpyrue HesayeTHble ONbITbl OCHOBHbLIX MUCMbITaHWUMA Ha KOMMYTAUMOHHYIO CMOCOBHOCTb Mo
9.6.6.1, ecnu BbiNosIHEHO TpeboBaHMe 9.6.9.3 K cpegHeMy BpemeHu ayrn. OAHaKo NocaeaHUi onbIT B CEpPUN
NCNbITaHUMN A0MKEH ObITb BbINOMHEH Npw cobatogeHumn TpeboBaHuin 9.6.9.4.

9.6.9.6. [lonycKaeTca npu onpeaeneHnM pecypca y4uTbiBaTb OMbITbl NPU APYrUX 3HAYEHMAX TOKa
OTK/IIOYEHUA WAW BKAIOYEHUA, eCNu U3roToBuUTeNemM onpefeneHa 3aBUCMMOCTb AONYCTUMOrO 4ucna
OTK/IIOMEHUI U BKAKOYEHWUI OT TOKa.

9.6.9.7. TpeboBaHWMA K WCMbITYEMOMY BbIKAOYATENO Mepes, HavyasoM WCMbITaHWK, BO BpPems
MCMbITaHUM U NOcae HUX - No 9.6.2.

9.7. UcnbiTaHWe Ha KOMMYTALMNOHHYO CNOCOBHOCTb MPU EMKOCTHbIX TOKaX

9.7.1. Boiknouatemc U, =110 kB ucnbitbigaloT Ha oTkAtoueHMe 1 BKNtOUEHWE @MKOCTHBIX TOKOB

HEeHarpy*KeHHbIX BO3AYLIHbIX IMHWUIA.
BbikntouaTenn, npefHasHayeHHble ANA KOMMYyTaLMM TOKOB OAMHOYHbIX KOHAEHCATOpPHbIX 6atapei,
OOJ/IKHbI NPOMTU UCMbITaHMA B 06beme, NpeayCMOTPEHHOM HACTOSLLUM Pa3geslom.



MeToabl UCMbITaHUI BbIK/OYaTeiel, YCTaHOB/IEHHbIX B LLENAX COCTaBHbIX KOHAEHCATOPHbIX 6baTapen,
HACTOALLMM CTaHAAPTOM HE PAcCMATPUBAOTCA.

McnbiTyemblii BbiKAOYaTeNlb A0MXKEH COOTBeTCTBOBATb TpeboBaHuMam 9.6.2.1 - 9.6.2.4. UcnbiTaHnsA
BbIKAOYaTeENA NO YAacTAM - B cooTBeTCTBUM € 9.6.8.

9.7.2. ACTOYHMK NUTaHUA AO/KEH COOTBETCTBOBATb C/eAyloWmm TpeboBaHUAM:

a) yactorta Toka - B AnanasoHe (50 +/- 4) 'y,

6) Nocne OTKNOYEHMA TOKA HAMpPAMXKEHUE He JO/MKHO U3MeHATbCA bonee Yem Ha 2% NpU UCNbITaHMAX B
pexume 1 (cm. 9.7.9.2 1 9.7.10.2) 1 6onee yem Ha 5% - Npu UCMbITAHUAX B pEKUME 2;

B) TOK KOPOTKOrO 3amblKaHMA UCTOYHWMKA He AO/KEH NPeBbIWaTb HOMWHANAbHbIA TOK OTK/OYEHUA
BblK/IlOYaTeNS;

r) napameTpsbl NBH He A0MKHbI BbITb XecTye HOPMUPOBAHHbIX ANA pexkmuma T100s;

O) KpuBaa eMKOCTHOTO TOKa He WCKaXKeHa 4Ype3MepHO BbICLUIMMM FapMOHMKaMW: OTHOLUEHMe
AENCTBYIOLLErO 3HAYEHUA TOKa K AeMCTBYIOLLEMY 3HAYEHNIO OCHOBHOM rapMOHUKKN JOMKHO ObITb He Bonee
1,2, B TeueHWe nonynepnoaa TOK He AO/KEH NPOXOANUTb Yepes Hy/b bonee oaHOro pasa.

Ecnn no TeXHUYECKMM BO3MOXKHOCTAM UCMbITaTeNIbHOM YCTAaHOBKM TPeboBaHWA Mo nepedyncieHunto 6)
He MoryT OblTb BbIMOJHEHbI NMPW HOPMWMPOBAHHOM TOKE, AOMYCKAETCA KOMMYTMPOBATb TOK MEHbLUErO
3HAYeHMUA, ecAn NPU 3TOM He 0b61eryaroTCa YCA0BUA UCTBITAHWUN.

9.7.3. NMpwn oaHOda3HbIX 1AaOOPATOPHbBIX UCMbITAHUAX OL4MH U3 BbIBOLOB MCTOYHMKA MUTAHUA LOJIKEH
6bITb 3a3emneH. [onyckaeTca 3a3emsieHMe APYrol TOYKM CXembl, ecan 3To TpebyeTcs NO YyCA0BUIO
obecneyeHUs NPaBUAbHOTO pacnpeseneHMA HanpPsXKeHUA MeXay pa3pbiBaMu NOJOCA BblKAOYaTeNs.

Mpwn TpexdasHbIX UCNbITAHUAX HEUTPANb UCTOYHMKA NUTAHWUA OONXKHA ObiTb 3a3emseHa. MmnepaHc
HyN1eBOM NOCNeA0BaTE/IbHOCTU CXEMbl He AOJIKEH NPEeBbIWATb MMMEeAaHC NPAMON MociefoBaTe/IbHOCTU
6osiee yem B TPU pasa; A1 KOHAEHCAaTOPHbIX baTapel ¢ U30/1MPOBAHHON HelTpanblo 3To TpeboBaHUe He
npeabaABAALOT.

9.7.4. ConpoTuUB/NEHME YyTeYeK EeMKOCTHOM HarpyskM BmecTe C MoACOeAVMHEHHbIM K HeM
n3MepuTeNbHbIM 060pYyAOBaHNEM A0MKHO BblTb AOCTAaTOYHO BbICOKMM, YTOObI CHUMKEHME HaMNPAXKEHMA Ha
BbIK/IlOYaTeie B pe3y/ibTaTe CTeKaHUA 3apaaoB 3a Bpema 300 mc nocne OKOHYaTeNbHOro raleHusa oyru He
npesbiwano 10%.

9.7.5. Mpun MCNbITAaHUAX Ha OTKAOYEHUE HEHATPyXKEHHbIX BO3AYLWHbIX JIMHUIA MOTYT UCMNOJ/1b30BaTbCA
cnepyowme BO3MOXKHOCTU NpeacTaBAeHNA EMKOCTHOM Harpy3Ku:

a) npu TpexdasHbIX UCMbITAHUAX AOMYCKAETCA MCMO/b30BATb NAPANNENbHO COeAMHEHHbIe IMHUK, a
TaK)Ke 3aMeHATb peasibHble TpexdasHble NMHUU NONHOCTbIO MAM YaCTUYHO KOHAEHCATOPHbIMK HBaTapeamu;
pe3ynbTUPYIOLWAA eMKOCTb NPAMON MOCNeA0BATENbHOCTU AOMKHA ObiTb NpuMbAM3UTENbHO B ABa pasa
60/1ble EMKOCTU HYNEBOM NOCNEA0BATENLHOCTY;

6) Npu OAHOMONIOCHBIX UCMbITAHWUAX B TpexdasHoli cxeme aBe $asbl AMHUW NPUCOEAMHAIOTCA K
MCTOYHUKY HEMOCPEACTBEHHO, A TPeTbA $asa - Yepes UCMbITYEMbI NOOC BbIKAOYaTeNs;

B) NPY OAHOMOJIOCHBIX 1abOPATOPHbIX UCMbITAHUAX PeasibHble IMHUM AOMYCKaeTCA MNOAHOCTbIO UK
YaCTUYHO 3aMeHATb KOHAEHCATOPHbIMK DaTapesmM, a TaKKe MCNOAb30BaTb NapasfiesnbHoe coeguHeHue
NPOBOAOB OTAENbHbIX (a3 IMHUM C BO3BPATOM TOKa Yepes 3eM/H0 AN NPOBOLHMK.

Mpwn 3aMeLLeHnn INHUN COCPEeLOTOYEHHOW EMKOCTbIO NMOCNen0BaTebHO C €MKOCTbIO MOMKET ObITb
BBEAEH PE3UCTOP, CONPOTUBIEHNE KOTOPOTO HE A0/IXKHO MPEeBbIWaTh 5% €MKOCTHOIO CONPOTUB/IEHUA.

9.7.6. UcnbiTaHMA Ha OTK/IIOYEHME eMKOCTHbIX TOKOB AO0MNyCKaeTcA NPOBOAUTb MO CUHTETUYECKUM U
OPYTMM NCKYCCTBEHHbBIM CXEMaM, eC/IN NMOKA3aHa BO3MOXKHOCTb X NPUMEHEHUSA; 3TN CXxeMbl U 06OCHOBAHUA
MX MCMOIb30BAHUA A0NKHbI OblTb NPUBEAEHbI B MPOTOKONAX UCMbITAHWUIA.

9.7.7. MNpu ucnbiTaHMAx B TpexdasHbix cxemax (9.7.5, nepeuncneHua a) u 6)) MmexaynonocHoe

HanpAaxeHne A0NXKHO 6bITb HE MeHee UH,p .

Mpn o04HONONKOCHbIX na60paToprlx UCNbITaHNAX HanNpAXeHWe Ha BblK/lo4YaTesie HenocpeaCcrBeHHO
nepepg ero oTknar4YeHnem JoNKHO 6bITb HE MeHee 3Ha4yeHunA, paCCYUTAHHOIO No d)opmyne

kU.,, /\/5, (24)

roe KoapouumeHT kc paBeH:

1,0 - npM UCNbITAaHUAX Ha OTK/AOYEHWE KOHZAEHCATOPHbIX 6aTapei B cUCTeMax C 3a3eM/IeHHOM
HenTpanbio;

1,2 - Npy UCNbITAHUAX HA OTK/TIOYEHUE HEHATPYMKEHHbIX JIMHUIA;

1,4 - Npu UCNbITAaHMAX Ha OTKJKOYEHUE KOHAEHCAaTOpPHbIX HaTapei B cucTemMax C M30/IMPOBAHHOM



HenTpanbio;

1,4 - NpU UCNbITAHMAX HA OTKAOYEHNE HEHATPYMKEHHbIX JIMHUIA NPU HAIMYUN KOPOTKOTO 3aMblKaHUSA Ha
3eMJ1t0 B 04HOM nan aByx dasax.

Mpu MCMbITaHUAX BbIKAOYATENA MO YaCTAM Hanpsi*KeHWe BblIbMpPatoT No Hanbosee HarpyKeHHOM YacTum
No/OCa BbIKAKOYATENA.

Mpu npoBeaeHNN UCMbITAHUN HaNPAXKEHME NPOMbILLIEHHOM YacTOTbl CO CTOPOHbI UCTOYHWKA NUTaHUA
N NOCTOAHHOE HaNpPAXeHNEe HAa eMKOCTM c/ieayeT nogaepmsaTtb He meHee 0,3 ¢ Nocne OTK/AOYEHMA TOKa.

9.7.8. Mpn UCNbITaHUAX Ha KOMMYTaLLMOHHYO CMOCOBHOCTb MPY EMKOCTHbIX TOKax NPOBOAAT onepaumnm
OTK/AKOYEHMA AN LUKl BKIOYEHME-OTKAKOUYEHME.

MNepen npoBeaeHMEM OonepaLmn BKAOYEHUA HA EMKOCTM He A0/KEH OCTaBaTbCA 3apAa.

Mpy onepaunu BKAOYEHUA TOK OO0/KEH MOABAATLCA NpuM ase HanpaXKeHua, Haxoasuwenca B
AnanasoHe +/- 15 aneKTpUYecKknx rpagycos OT MOMEHTA BPEMEHW, MPU KOTOPOM HanpaxeHue npuHMmaet
aMNAUTYAHOE 3HaYeHue (NPU TPEXNOAOCHbIX UCMbITaHMAX - B ogHOM M3 ¢as). Ecan no ycnosmam paboTsl
UcnbITaTe/IbHOM YCTAaHOBKM 3TO TpeboBaHME He MOKeT ObiTb YAOBNETBOPEHO, AOMNycKaeTca nepes
NCMNbITAHUAMMW BbINONHUTb AOMNONHUTENBHO TPEOYEMOe YNCIO OTAENbHbIX ONepaLmin BKAOYEHUS.

JonycKaeTcs BbINOAHATL ONepauym BKAOYEHUSA HA TOK OTAENbHO, YNCI0 ONepaLLmii - B COOTBETCTBUM C
Tabamuamu 25 1 27, npy 3TOM UCMbITaHWUA B ONEpaLnmM BKAKOYEHMA AOMKHbI NPeaWwecTBOBaTb UCMbITaHUAM
B UMKAax BO, B KOTOpbIX onepaLma BKAOYEHUS BbINOAHAETCA 6e3 ToKa.

9.7.9. UcnbiTaHKA BbIKAOYaTeNel Knacca C2 (C o4eHb HU3KO BEPOATHOCTbIO MOBTOPHbIX Npoboes)

9.7.9.1. Nepea NCNbITAaHUAMM HA OTK/IHOYEHNE U BKIKOYEHWE EMKOCTHbIX TOKOB MPOBOAAT UCMbITaHMA
BbIKAtOYATENsA Ha KOMMYTaLMOHHYIO CNocobHOCTb B pexkmume T60 (cm. Tabauuy 22) nam BbINOAHAKT TpU

OTK/IIOYEHMA TOKa, 3HAYeHWe KOTOPOro [OKHO ObiTb He MeHee 0,6105H0M. Mpu orpaHUYeHHbIX

BO3MOHOCTAX MCMbITaTe/IbHON YCTAHOBKM A0MNYCKAeTCA MNPOBOAUTb 3TU UCMbITAaHUA MNPU MOHUMKEHHbIX
3HaAYeHUAX BO3BPALLAIOLLEFOCA W BOCCTAaHABAMBAIOWLErOCA HaMPAXEeHUN M HanNpaXKeHuAa BKAtoYeHuA. B
NPOMENXKYTKE MEXAY BbINOSIHEHMEM 3TUX WUCMbITAHUN W UCMNbITAHUAMM Ha OTKAKOUYEHWE W BKOYEHUE
€MKOCTHbIX TOKOB He [AOMycKaeTca npoBeAeHWe paboT no 06CAYKMBAHUIO UCMLITYEMOrO BblKAOYaTens.
JonycKaeTca CHMXKeHWE [aB/IEHWA ra3a Ha BpemA MepemeLLLEHNA BbIKAOYATENA B APYTYIO UCMbITAaTENbHYHO
Kamepy.

9.7.9.2. UcnbiTaTeNbHble PEXMUMbI U YCNOBUS MPOBEAEHUA UCMbITAHUA HA KOMMYTALMIO €MKOCTHbIX
TOKOB NpuBeAeHbl B Tabauue 24.

Tabnnua 24

Pexknmbl ncnbiTaHUI BbiKAtoYaTenel Knacca C2

PexmMm |HanpsaxeHue IDaepiyeHue |[Toxk, %| Onepaunmu nnm
VCIIEI— |Llenen B IPMUBOIE |HOPMUPOBAHHOTO LIMKJIBD
TaHUM yOpaBJieHUs |M B IOJIOCAax E€MKOCTHOT'O TOKa |omnepaumit
OTKJIOUEHUS
1 MakcuMaJibHOE |MMHMMAJILHOE Or 10 mo 40 0
2 MakcuMaJsibHOe |HoMMHAJILHOE He menee 100 O m BO mnmu BO

9.7.9.3. Ona yaobcTBa NpoBeAeHMA UCMbITaHUI A0MNYyCKaeTcs BbINOAHATL UUKAbI BO npu npoBeaeHnn
ncnbiTaTeNbHOro pexkmma 1.

9.7.9.4. lpn onpepeneHNMn MUHUMANBHOTO BPEMEHU AYIM MOMEHT pPa3MblKaHMA KOHTAKTOB
M3MEHAETCA OT OMbiTa K ONbITYy C MHTEPBa/saMU MPUMEPHO 6 INEKTPUYECKUX rpagycoB. ITU OMbITbl
3aCUYMTbIBAIOTCA NPU UCMBITAHUAX B COOTBETCTBYHOLLMUX PEXMMAX.

9.7.9.5. Yucno onbiTOB, NPOBOAUMBIX MNPU TPEXMNOAKCHbIX W OAHOMOJIOCHbLIX WCAbITAHUAX
BbIK/tOYaTeNel B pexkumax 1 1 2, 1 nocnenoBaTeIbHOCTb UX NPOBEAEHMA NpUBeaeHbl B Tabnaumue 25.

Tabnunua 25
Yucno onbITOB 1 NOCAeA0BaTeIbHOCTb UX NPoBeAeHNA

NPM UCMbITAHUAX Ha OTKAHOYEHNE EMKOCTHbIX TOKOB
BbIKNtOYaTEN MM Knacca C2



Pexwm |Cepusa OTKJIIOUEHNME OTKJIOUEHNE YcrnoBua IpoBeIeHUA
VICIIBI— |OIIEITOB BO3IYUHEIX KOHIEHCATOPHHIX |OMNBEITOB
TaHUN JIMHUM BaTapen
TPEeXNoO |OOHONO |TPexNo |[|OOHOIO
JIIOCHOE |[JIIOCHOe |[JIIoCHOEe |JIoCHOe
1 2 3 4 5 6 7
1 1.1 4 x 0|12 x O 4 x 0 |12 x O |([Ipr OXHOM MNOJAPHOCTM TOKa
c
MHTepBajaMu V3MEHEeHUA
basw
TOKa B MOMEHT pasMbIKaHMI
KOHTaKTOB OKOJIO 15
BIIEKTPU—
4JeCKMUX I'panyCcoB
1.2 6 x O 6 x O 6 x O 6 x O |llp TOM Xe MOJIAPHOCTU
TOKa,
uro u B cepum 1.1, mu
MMHMMAJIbHOM BPEMEHM IOyTIu
1.3 4 x 0|12 x O 4 x 0 |12 x O [Ipu [IOJIAPHOCTH TOKa,
IPOTU—
BOIIOJIOXHOM cepusam 1.1 wu
1.2,
MHTepBajaMu M3MEHEeHUI
daser
TOKa B MOMEHT pasMbIKaHMI
KOHTaKTOB OKOJIO 15
BJIEKTPUYECKUX T'PalyCoB
1.4 6 x O 6 x O 6 x O 6 x O |llp TOM Xe MOJIIPHOCTU
TOKa,
yTo M B cepum 1.3, u
MMHMMAaJIbHOM BPEMEHU IOyTIU
1.5 4 x 0|12 x O 4 x 0 |12 x O |(Opm J060M MHOJAPHOCTU TOKa
c
MHTepBajaMu M3MEHEeHUA
baszw
TOKa B MOMEHT pasMbIKaHMI
KOHTaKTOB OKOJIO 15
BJIEKTPUYECKUX T'PalyCoB
2 2.1 4 x BO 6 x O |4 x BO [12 x BO|llpr OOHOM NOJAPHOCTU TOKa
" c
6 x BO MHTEepBajlaMn M3MEeHEeHUA
daser
TOKa B MOMEHT pPas3MbBIKaHUA
KOHTaKTOB OKOJIO 15
BIIEKTPU—
YecKMxX I'palycoB - IJ4a
rpad
3, 5, 6 mu 30 seKTPUUECKUX
rpanycor misa rpade 4
2.2 6 x BO 3 x O |32 x BO|42 x BO|llpr TOoM Xe IIOJISAPHOCTU
n TOKA,
3 x BO uyTo M B cepum 2.1, u
MMHMMAaJIbHOM BPEMEHU OyTIu
2.3 4 x BO 6 x O |4 x BO [12 x BO|llpr OOJAPHOCTM TOKa,
128 IPOTUBOIIOJIOXHOM cepusaM
6 x BO 2.1 m
2.2, c MHTEepBajlaMu
M3MEeHEeHUI
basw TOKa B MOMEHT
pasMelKa-—




HMS KOHTAKTOB OKOJIO 15
DJIEKTPUUECKUX I'PadyCoB -—
OJis

rpad 3, 5, 6 u 30 syexkTPU-
YeCKMX TPalyCoB IJig Tpadu
4

.4 6 x BO 3 x

0 |32 x BO

42 x BO

IIpn Tom
TOKAa,
uToO U B cepuu 2.3, u

MMVHVIMaJIbBHOM BPEMEHU IOYyI'U

Xe  [OJIAPHOCTU

.5 4 x BO 6 x

0 |8 x BO

12 x BO

[Ipy m000M NOJIAPHOCTM TOKa
c
MHTEepBajlaMmn
daser

TOKa B MOMEHT pas3MBEIKAHMA
KOHTaKTOB OKOJIO 15
BJIEKTPUYUECKUX T'PamyCcoB

VISMEHEHUHA

[lpumeuaHmne. O -
OTKJIOUEHNE .

omepaumsa

OTKJIIOUEHMA,;

BO - UMK BKJIOUEHUE-—

9.7.10. UcnbiTaHMA BbiKAtoYaTenen knacca Cl1 (c HU3KOM BEPOATHOCTbIO MOBTOPHbIX NPoboeB)

9.7.10.1. UcnbiTaHMA NPOBOAAT HAa HOBOM (BOCCTaHOBAEHHOM) BbiKAtoYaTene 6e3 npeaBapuTenbHbIX
KOMMYTaUMI4 TOKOB KOPOTKOTO 3aMblKaHMA.

9.7.10.2. UcnbiTaTeibHble PEXUMbI U YC/I0BUA NPOBEAEHMA UCMbITAHUA Ha KOMMYTALMIO €MKOCTHbIX
TOKOB NnpuBeaeHbl B Tabauue 26.

PerKnMbl McnbITaHWI BbikAoYaTenen knacca C1

Pexum |HanpaxeHue HaBiieHue Tok, B $ HOPMUPO-— Onepauumn
VICHEITaHM |Lenemn B NPMBOIE |BaHHOTO VIV L MKJIEL
178 yIIpaBJIeHUS M B IOJIOCAX|eMKOCTHOI'O onepauumnt

TOKa OTKJIOUEeHUS
1 MaxcuMasnbHOe | HoMmHanbHOE Or 10 mo 40 0
2 MaxcumMmasibHOe | HoMMHaAJIBHOE He menee 100 BO

Tabnunua 26

9.7.10.3. AnAa ynobcTBa NpoBeAeHUsA UCMbITAHUIM A0MNYCKaeTca BbINOAHATL LMKAbI BO npu nposBeaeHnu
UCNbITaTeNIbHOro pexmma 1.
9.7.10.4. MNpu onpeaeneHUn MUHUMANIbHOFO BPEMEHM LAY MOMEHT Pa3MblKaHUA KOHTAKTOB
N3MEHSAETCA OT OMNbiTa K ONbITY C MUHTEPBASAaMM OKONO 6 3/TIEKTPUYECKMX FPaSyCcoB. ITU OMbITbl 3aCYUTbIBAIOT
NPW UCMbITaHUAX B COOTBETCTBYIOLLNX PEXKUMAX.
9.7.10.5. Yucno onbiTOB,

BbIMONHAEMbIX MPU TPEXMOMOCHbIX W OAHOMOJIOCHBIX WCMbITAHUAX
BbIK/IloUYaTeNel Ha OTK/l0YEHME HEHATPYKEHHbIX BO3AYLIHbIX IMHUIA U KOHAEHCATOPHbIX 6aTapen B perumax
11 2, n nocnenoBaTeIbHOCTb UX NPOBEeAEHUA NpUBeaeHb! B Tabanue 27.

Yucno onbITOB M NOC/I€40BATE/IbHOCTb UX NPOBEAEHMUA
NPWN UCMbITAHMAX HA OTK/IIOYEHME EMKOCTHbIX TOKOB
BbIK/AtOYaTeNnaAmMmM Knacca C1

PexnmM Cepusa Onepaunn YcnoBusa NPOBEIEHMS OIBITOB
VICIIBI— OMNEITOB | MJIM LIMKJIIEL
TaHUN
1 1.1 6 x O [Ipn ONHOM IOJISPHOCTM TOKa c
MHTepBajlaMm

Tabnnua 27



u3MeHeHMsa Gas3sl TOKa B MOMEHT PasMBEIKaHM A

KOHTAKTOB OKOJIO 30 DIIEKTPUYE CKIUX
Trpanycos

1.2 3 x0 [Ipy TO¥ Xe IMOJISPHOCTM TOKa, UYTO ¥ B
cepumn

1.1, ¥ MMHMMAaJILHOM BPEeMeHU IOyI'u

1.3 3 x0 [Ipy TOJAPHOCTM TOKa, IMIPOTUBOIIOJIOXHOM
cepuaMm
1.1 nw 1.2, u MMHMMAaJILHOM BPEeMeHU IOyI'u

1.4 6 x O [Ipy TOM Xe IOJIAPHOCTM TOKa, dYTO U B
cepun
1.3, ¥ MakCuUMaJIbHOM BpPEeMeHU IyI'U

1.5 6 x O [Ipn Jo6on IIOJIIPHOCTHU TOKa c
VMHTEepBajaMmu
n3MeHeHus Gasel TOKa B MOMEHT pa3MbIKaHMS
KOHTAaKTOB OKOJIO 30 BIIEKTPUUECKUR
IpalyCcoB

2 2.1 6 x BO [Ipn ONHOM IOJISPHOCTU TOKa c

VHTEepBajlaMmu
u3MeHeHMrsa (aszbl TOka B MOMEHT pPasMBEKAaHUSA
KOHTAKTOB OKOJIO 30 DIIEKTPUYE CKUX
IpalyCcoB

2.2 3 x BO [Ipy TO¥ Xe IMOJISPHOCTM TOKa, dYTO ¥ B
cepumn

2.1, ¥ MMHMMAJILHOM BPEMEHU IyI'u

2.3 3 x BO [Ipy TOJAPHOCTM TOKa, IMIPOTUBOIIOJIOXHOM
cepuaMm
2.1 nw 2.2, ¥ MUHMMAJIbLHOM BPEeMeHU IOyIu

2.4 6 x BO [Ipy TOM Xe TMOJSPHOCTM TOKa, UYTO M B
cepumn
2.4, ¥ MaxCuUMaJIbHOM BPEMEHM IOyIu

2.5 6 x BO [Ipn Jo6on IIOJIIPHOCTHU TOKa c
VMHTEepBajlaMu
n3MeHeHus Gasel TOKa B MOMEHT pa3MbIKaHMS
KOHTAKTOB OKOJIO 30 DIIEKTPUYE CKUX
Irpanycos
llpmMeuyanme. O - onepauus OTKJIOYEHMs; BO - ULMKJ BKJIOUYEHME-
OTKJIOUEHME .

9.7.11. B ponosHeHMe K WCMbITAaHUAM B HOPMAJIbBHOM pPeXMMe OTKOYEHUA HEHarpyKeHHOM
BO34YWHOW AnHUKM (cm. 9.7.9, 9.7.10) p[o0/KHbI 6blTb NpPOBeAEHbl WUCMbITAHWS Ha OTKAOYEHUE
HeHarpy>keHHon Tpex¢pasHOM NMHUM NPU HAMYUKM KOPOTKOFO 3aMbIKaHMA HA 3eMA0 B OOHON WUAM ABYX
¢daszax.

Mpwn O,D,HOd)a3HbIX UCNbITaHNAX HanpAxXeHune npuHMMarT B COOTBETCTBUU C 9.7.7 (kc :1,4).

HopmunpoBaHHbIN TOK OTK/IIOMEHUA yBenYMBaoT B 1,25 pasa no cpaBHEHUIO C yKa3aHHbIM B 6.8.1.

Mpoueaypy UCMNbITaHUIA NPUHMMALOT B cooTBeTCTBMMK € 9.7.8, 9.7.9, 9.7.10, ogHaKo uucao onepaumin O
n unknoB BO BO BCeX peXXMMax YMEHbLUIAKOT B ABa pa3a.

Ecnv mcnbiTaHWA, NpeaycMOTPEHHbIe HACTOALMM MYHKTOM, BbIMOJIHAIOTCA NPU YMCae onepauui,
yKasaHHom B 9.7.9, 9.7.10, TO ncnbiTaHmnA B cooteBeTcTBum € 9.7.9, 9.7.10 gonyckaeTca He NpoBOAMITb.

9.7.12. Bblkntovatenb CYMTAIOT BblAEPHKABLUIMM UCMbITAHUA HA OTKAOYEHWE €MKOCTHbIX TOKOB, ecnu
BbIMO/IHEHbI C/legytoLme yCA0BUA:

a) BO BpemMA BbINO/HEHUA BCEX UCMbITAaTE/IbHbIX PEXMMOB AN BbiKkalovaTenei knacca C2 He 6b110 HU
OZIHOro NOBTOPHOro NPoboa M BHELWHWX NPU3HAKOB OTK/JOHEHWUS OT HOPMAaJibHOM PaboTbl BbiKAOYATENS,
YKa3aHHbIX B 9.6.2.6;

6) nocne UcnbITaHU COCTOAHNE BbIK/IOYATENA COOTBETCTBYET CAeAyOWMM TpeboBaHMAM:

- onepauun BKAKOYEHUS U OTKAIOYEHUA BbIKAOYATENA MPU OTCYTCTBMM TOKA B €ro rfaBHOM uenu



NpPoOMUCXo4AT UcnpaBHO. Bpems cpabaTbiBaHMA BbIKAOYATENSA HE U3MEHM/IOCH CYLLECTBEHHO NO CPABHEHWIO C
ero 3HayeHMem A0 UchbiTaHUN. s KOHTPONSA BpeMeHM cpabaTbiBaHUS NOCAe UCMbITaHUA LONXKHbI ObiTb
BbINO/IHEHbI OMEPaALLUN BKAOYEHMA U OTKAOYEHMA 6e3 TOKa, onpeaeneHbl COBCTBEHHbIE BPeMA BKAOYEHMUA
N BpEMA OTKIOYEHUA NPU HOMWHANbHOM HAMPAXKEHUN Ha 3aXKMMAX 3NEKTPUYECKUX YCTPOMUCTB NPUBOAA;

- COCTOAIHME T/1aBHbIX KOHTAKTOB (OMnaB/feHMe MOBEpPXHOCTM, KOHTaKTHOe AaBneHune) obecneymsaer
BO3MOMHOCTb AJINTE/ILHOINO MNPOMYCKAHUA 4Yepe3 HUX TOKa, PaBHOro HOMUHanbHoOMmy. [lpu atom ana
BbIK/ItoYaTeiel Knacca C2 TemnepaTypa He AomKHa 6onee yem Ha 10 °C npeBbilwaTh ycTaHOBeHHble no TOCT
8024;

- €CN NPU UCTBITAHUSAX MMET MECTO MOBTOPHbIM MPO6OI U MaKCMManbHOE 3HaYEHUE HaNPAXKeEHUA NpuU
npoboe 6bl710 HUXKE MAKCMMA/IbHOTO 3HAaYEeHUA HaNpAXKeHUa no 9.3.5, To NPOBOAAT UCNbITAHMA U30NALMU B
cootseTcTBUMM ¢ 9.3.5. Mocneayowmii oCMOTP [O/KEH NOATBEPAMTb OTCYTCTBME cnegos npobos Ha
N30NALUMOHHbIX MOBEPXHOCTAX MEXAY AYroraCUTeNbHbIMU UAW TNAaBHbIMU KOHTaKTaMW.

[na BaKyyMHbIX BblK/tO4aTenei ncnbitaHma no 9.3.5 06s3atenbHbl, HE3aBUCUMMO OT HaIMUMA NpoboeB.

Ecan npu ucnbiTaHmax, nposoanmbix B cootsetcteum ¢ 9.7.9, 9.7.10 namn 9.7.11, npousowen oguH
MOBTOPHbIN NPOHO, TO COOTBETCTBYIOLLAA CEPUSA UCTIBITAHNI MOXKET BbITb NOBTOPEHa 6e3 NPOMeXKYTOUHOTO
06CNYKMBaAHMA BbIKNOYATENA. BbIKAtOYATEND CUMTAIOT BbIAEPKABLUMM UCMbITaHWA, €CNU NPU NOBTOPHbIX
MCMbITAHWAX HX OA4HOIO NOBTOPHOrO NPoboa He Bbino.

9.7.13. Bbikntoyatenb Knacca C2 moxkeT 6biTb nepekBanvduumposaH B Knacc Cl, ecam nocne
NCNbITaHUN COCTOSIHWE BbIKAOYATE/Is COOTBETCTBYEeT TpeboBaHuam 9.7.12, nepeuucneHve 6), a uucio
NMOBTOPHbIX NPOH60OEB COOTBETCTBYET NPUBEAEHHOMY HUMKE:

- NPV BbINOJIHEHUN UCNbITAHWI HA OTKNOYEHWE HEHATPYKEHHOM BO3AYLWHOMN IMHUK B pexXmmax 1 un 2
no 9.7.9.5 (96 onbIToB - B cAy4ae OAHOMO/IOCHbLIX UCMbITAHNI U 48 OMbITOB - B CAyYae TPEXMOAHOCHbIX
ncnbiTaHUn) 6blA OAUH MAM [ABa MOBTOPHbLIX NPO60A, U MPU 3TOM MNOBTOPHbIE UCMbITAHUA No 9.7.12 He
NPOBOANUCD;

- NPW BbINOJIHEHUN UCNbITAHUI HA OTKNOYEHWE HEHATPYKEHHOM BO3AYLIHOMN IMHUMK B pexXmMmax 1 un 2
no 9.7.9.5 (96 onbITOoB - B c/Ay4ae OAHOMOJIOCHbLIX UCMbITAHWI U 48 ONbITOB - B C/Ayyae TPEXMOHCHbIX
ncnbiTaHUn) Bbln OAMH NOBTOPHbLIN NPOBOI, NPMU 3TOM MPU NOBTOPHbLIX UCMBLITAHUAX TaKKe MMEeAn MecTo
npobou, He3aBUCUMO OT UX YUCNa;

- NPV BbINOJIHEHUWN UCMBITAHWUI HA OTKtOYEHWNE KOHAEHCATOPHOM BaTapen B pexkumax 1 n 2 no 9.7.10.5
(168 onbIToB - B CAyyae 04HONOMOCHBIX UCMbITAaHUA U 104 onbiTa - B CNy4ae TPEXMOAOCHbIX UCMbITaHUI)
6b110 He H6osiee NATU NOBTOPHbIX NPOOOEB, NPU 3TOM NOBTOPHbIE UCMbITAHUS HE NPOBOAMANCH;

- NPV BbINOIHEHUWN UCMBITAHUIM HA OTKOYEHWNE KOHAEHCATOPHOM BaTapen B pexkumax 1 n 2 no 9.7.10.5
(168 onbITOB - B C/1ly4ae 04HOMNONOCHbIX UCMbITaHKI U 104 onbITa - B C/ly4ae TPEXMNOOCHbIX UCMbITaHMIA) Bbin
OZMH NOBTOPHbLIV NPO6OM, NPU STOM NPM NOBTOPHbIX UCMbITAHUAX TAKKe UMENU MecTo Npoboun, He3aBUCMMO
OT ux yncna.

9.8. UcnbiTaHMe Ha OTKAIOYEHNE TOKA LWYHTUPYIOLLEro peakTopa

9.8.1. Boiknouatenn ¢ U, 2110 kB, npegrasHaueHHble Ana KOMMyTaLMK TOKa WYHTUPYIOWETO

PeaKTopa, MUCMbITbIBAOT Ha OTK/OYEHME TOKa peakTopa B peXXMmax u obbeme, yKasaHHbIX B HACTOALLEM
pasgene.

McnbiTyemblii BbiKAOYaTENb AO/KEH COOTBETCTBOBATb TpeboBaHuam 9.6.2.1 - 9.6.2.4. UcnbiTaHUA
BbIKAOYaTeNA NO YacTAM - B cooTeeTcTBuM € 9.6.8.

9.8.2. CTOUHMK NUTaHMA A0MKEH COOTBETCTBOBATb C/1eAyOWMM TPebOBaHUAM:

a) yactoTta Toka - B guanasoHe (50 +/- 4) 'y,

6) Nnocne OTKAOYEHMA TOKA HaNpPsAXeHWe Ha UCTOYHUKE He A0/IKHO U3MeHATbCA bonee Yyem Ha 10%;

B) TOK KOPOTKOrO 3aMblKaHWS UCTOYHMKA He A0J/IKEH MPEBbIlaTb HOMWHALHOTO TOKA OTK/OYEHUA
BbIK/IlOYATENSA;

r) @MKOCTb CXeMbI CO CTOPOHbI MUCTOUYHMKA A0J1XKHA BbITb 60/1bLLIE EMKOCTU CXEMbI CO CTOPOHbI peakTopa
He meHee Yyem B 10 pas;

) napameTpbl NBH He HOpMUPYIOT.

9.8.3. Mpn TPEXNONOCHbIX UCMbITAHMAX HEUTPAAM UCTOMHMKA MUTAHUA U HarpysKuM AOJIKHbl ObiTb
3azemsieHbl. MHAYKTUBHOCTb COEAMHUTE/IbHBIX MNPOBOAOB HE HOPMMUPYIOT, HO OHa f[O0/XHa ObiTb
MMHUMAIbHO BO3MOXHOM.

9.8.4. Harpyska 0/13KHa COCTOATb U3 peakTopa (C ene3HbiM cepaevyHnKom nam 6es cepaeyHnka nmbo
coyeTaHue TpaHCchOPMaATOpa C PEAKTOPOM), LWYHTUPYIOLMX EMKOCTEN U PE3UCTOPOB, NOA0OPaHHbIX Tak,
4yTO6bI COBCTBEHHOE NEPEXOAHOE HaMNPAXKEHME HA Harpyske HbI10 He MEHEE KECTKMM, YEM NpeaCcTaBieHHoe
B Tabnunue 28.



Tabnnua 28

HopMnpoBaHHbIe XapaKTEPUCTUKM COBCTBEHHOIO
nepexoAHOro HanpAXeHUA Ha HarpysKe Npu OTKAKUYEHWUM TOKa
LIYHTUPYIOLLEro peakTopa

HoMmHasnbHOE XapaKTepUCTUKM CODOCTBEHHOT'O I[IEepexXONHOT'O HallpSaXeHUS
HalpsxeHue, (B COOTBETCTBMM C PUCYHKOM 4)
kB
HanpsaxeHme U , kB BpeMa t , MKC
c 3
IpY HOPMUMPOBaHHOM IpY MUHMMAJIbHOM
TOKE OTKJIOUEHNS TOKE OTKJIOUEHMS
110 195 97 172
150 232 114 202
220 390 166 295
330 560 202 359
500 813 243 432
750 641 294 521
Kpmueasa [IBH wmmeer ¢opmy (1 - cos owu) .
U =10 \/2/3 x 1,9, 3HaueHus t omNpenejieHEl IO CpPeIHeMy 3HAUeHU
c H. p 3
eMkoCTu Harpy3km 1750 nd mns eeikjouaTesey c U < 220 xB m 2600 no -
HOM
OJ1sa BHIKJIIOUaTeJyierm c U >= 220 B.
HOM

BbikntovyaTenb UCNbITbIBAOT B COOTBETCTBMM € 6.9.2 Npu ABYX 3HAYEHMAX TOKA:

- HOPMUPOBAHHOM TOKe OTKAOYEHUS;

- MMHUMANbHO A0NYCTUMOM TOKe.

9.8.5. MNpun TPexXnoOCHbIX UCMbITAHUAX UCMbITaTE/IbHOE HaNpAXeHWe, USMepeHHoe Mmexay ¢pasamum B

MeCTe YCTaHOBKU BblK/1lOYaTENNIA HENOCPEACTBEHHO Nepea OTKAKYeHneM, JO0NTKHO 6bITb pPaBHO UH.p .

Mpn O4HONOMIOCHbIX na6opaTopme NUCNbITaHNAX HanpAaXXeHue, UamepeHHoe B MeCTe YCTaHOBKU

BblIK/N1lOYaTeNNA HENOCPEACTBEHHO Nepes OTKAOYEHUNEM, OONTKHO 6bITb paBHO UH‘ p /\/g .

9.8.6. Kak npu TpexmnontocHbIX, TaK U NPU OLHOMOMIOCHbIX UCMbITAHUAX BbINONHAKT 20 OTK/IOYEHUH
LEenn c HOPMMPOBAHHbLIM TOKOM M 20 OTKAKOYEHUI Lenn ¢ MUHUMa/IbHbIM TOKOM C UHTEPBaNamMm U3MEHEHMA
$a3bl TOKA B MOMEHT Pa3MblKaHWA KOHTAKTOB OKONO 9 3/1eKTPUYECKUX FPasyCoB - MPU TPEXMNOHOCHbIX
NCMbITAHMAX U OKO10 18 31EeKTPMUYECKUX FPaayCcoB - NPU O4HOMOJIHOCHbIX UCTMbITAHUAX.

B cnyyae og4HOMONOCHBIX UCMbITAaHUIN A0NOJHUTENBHO MPOBOAAT UCMbITAHUA NPU MUHMMAIbHOM TOKE;
OO/IXKHO ObITb cAelaHo 18 OTKAYEHUM NPU TeX 3HAYEHUAX AJNTEIbHOCTU AYTU, NPU KOTOPbIX UMENN MECTO
NMOBTOPHbIE 3a)kuraHua ayru. LllecTb onbiTOB MpoOBOAAT MNPW TOW AJINTENIHOCTU AYyrK, NMPU KOTOPOM

HanpaXeHWe MOBTOPHOrO 3axuraHua U, (cMm. pucyHOK 15) 6bin0 HanboNbLIKMM, LWECTb OMbITOB - NpU
yBE/IMYEHHOMW ANUTENbHOCTM AYrW, NONYYEHHOWN B pe3ybTaTe CMeLeHUs $asbl TOKa B MOMEHT PasmblKaHUS
KOHTaKTOB Ha 9 3/IEKTPUYECKUX TPaZlyCcoB Ha3ag, U LWECTb ONbITOB - NPU YMEHbLUEHHOW AJUTENIbHOCTU AYyTH,
NOJIYYEHHOM B pe3y/ibTaTe CMelleHUsA $a3bl TOKa B MOMEHT Pa3MblKaHMA KOHTAKTOB Ha 9 3/1eKTPUYECKUX
rpagycos Bnepe.
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U, - amnantyaa $pasHoro BO3BPaLLAIOLLErOCA HaMNPAXKEHNSA
OTHOCUTENIbHO 3eMAW; U, - HaNpAXeHWe Ha Jyre BbIK/OYaTens;
U, =Uu,+u, - HanpaxkeHne B MOMEHT CPe3a TOKa OTHOCUTENbHO

3emnu; U, - UK NepeHanpaXeHna OTHOCUTEIbHO 3eMH,

BbI3BaHHOTO CPE30M TOKa; U, - MUK BOCCTaHaB/IMBAOLLLEroca
HanNPsXXeHUA OTHOCUTENbHO 3emn; U, - MakcumanbHoe

nepeHanpaXeHne oTHOCUTE/IbHO 3eM/1N (paBHO uma nnn

U, , €A HET MOBTOPHbIX 3AXKMIaHUiA); U - MaKCMManbHoe

U3IMEHEHNE HANPAXEHNA NPU NOBTOPHOM 3aXXKUTAaHUN;

UW - HanpAXeHune Ha Bblk4YaTesie Npu NOBTOPHOM 3aXXUTFaHUU,

T/lr - MUK BOCCTaHaB/IMBAOWEroCA HaNpPAXeHNA Ha BbiK/1KO4aTene

PucyHok 15. lMepexoaHoe HanpaXKeHne Ha Harpyske
npu 0AHOMOIFOCHOM OTKNOYEHUUN LUYHTUPYIOLLEro peakTopa

Ecnun B pexkume npu OTKAOYEHWUU MUHUMANBLHOTO TOKa He 6bl/I0 NOBTOPHbIX 3aXKUraHUI, TO B cepum
OOMNONHUTENbHbIX O4HOMOJOCHbIX UCMbITAHWUI LECTb ONbITOB A0/IXKHO ObITb NPOBEAEHO NPU MUHUMATbLHOM
BPEMEHMU AYTU, LIECTb OMNbITOB - NPU YBEAUYEHHOW ANUTENBHOCTM AYTU, NONYYEHHOWN B pe3ynbTaTe CMELLEHUSA
¢da3bl TOKa B MOMEHT pPa3MblKaHWA KOHTAKTOB Ha 9 3/1IeKTPMUYECKMX rPaAyCcoB Ha3ag, M LWeCTb OMNbITOB - NpU
nogaye KOMaHAbl Ha OTKAIOYEHME MOo3¥XKe, YeM NPU MUHUMANIBHOM BPEMEHM Ay Ha 9 3NeKTpUYeCcKux
rpagycos.

9.8.7. Mpun UCNbITaHUAX PETUCTPUPYIOT HA OCUMANOTPAaMME WM C MOMOLLBI APYrMx MeTOZAOB,
obecneuynBatowmx He0H6X04MMYIO TOYHOCTb U Pa3BEPTRY, Caeaytowme napameTpbi:

- pa3Hoe HanpAXeHMe CO CTOPOHbI UICTOYHMKA NUTAHUA;

- HaNpAXXeHMe Ha BbIK/OYaTene;

- ha3Hoe HanpAXKeHue Ha HarpysKe (peakTope);

- TOK Yepes BbIKOYaTENDb.

3anncu HanpPSAXKEHUA A0J/IKHbI NO3BOJIATL ONPEAENUTb 3HAYEHUSA CAeAYOLWNX BENYNH (CM. PUCYHOK
15), KoTopble A0/XHbI 6bITb NPUBEAEHbI B MPOTOKO/1€ UCMbITaHUN:

uma - I'IpVIHy,CI,VITe}'IbeII‘/‘I MUK HanpaxXeHna UCTOYHWNKa NMUTaHMA OTHOCUTE/IbHO 3eM/N;



”m - Ha4Ya/lbHOE HanpAaXXeHne B MOMEHT Cpe3a TOKa;

u - MUK BOCCTaHaB/IMBAOLWEroCcA HanpAaxeHnA (eCﬂVI OH b6onee U

mr ma )’

T/IW - HanpAaXeHune Ha BblK/1to4aTe/le B MOMEHT NOBTOPHOTO 3aXXUTaHUA NN I'IpO6OF|.

Mo cornacoBaHWO MeXAYy U3roTOBUTENEM U NOTPeBbUTENEM TaKXKe YKa3blBalOT TOKM Cpe3a U KpuBble
HapaCTaHWUA 3NEKTPUYECKON NMPOYHOCTU MEXKAY KOHTAaKTaMM BblKO4YaTeN .

YKa3aHHble napamMeTpbl U XapaKTEPUCTUKM UCMOb3YIOTCA ONA OLEHKM NepeHanpsaKeHui B caydae
NPUMEHEHMA PEAKTOPOB, XapPaKTEPUCTUKM KOTOPbIX OT/IMYAKOTCA OT UCMbITYEeMOM Harpy3ku. MeToauKa Takom
OLLEHKM HaCTOALMM CTaH4APTOM He pacCMaTpUBaEeTCA.

9.8.8. BbikatovaTeNb CUYMTAOT BbIAEP)KABLIMM MCMbITAHWMA Ha OTK/AKOYEHME TOKa LWYHTUPYOLWEro
peakTopa, ec/u BbINOJIHEHDI CeAytoLne YCOBUA:

a) BbIK/tOYaTeNIb OTKAOUYMA TOK peakTopa BO BCEX OMbITax;

6) BO Bpemsa BbINOJIHEHUA BCEX MCNbITAaTENIbHbIX PEXMMOB He Habt0[aN0Ch BHELWHUX MPU3HAKOB
OTKNOHEHUS OT HOPMaJIbHOM PaboTbl BbIK/OYATENA, YKA3aHHbIX B 9.6.2.6;

B) NOC/Ie UCMbITAHWI COCTOAAHME BbIKAOYATENA COOTBETCTBYET CAeAYIOWMM TpeboBaHUAM:

- onepaumn BKAKOYEHUA W OTKNOYEHMUA BbIK/AOYATENA NPU OTCYTCTBMM TOKa B €ro rnaBHOW Uenu
npoucxoaAt ucnpasHo. CobcTBEHHOE BpemA BKAOYEHUMA UM BPEMA OTKIKOYEHMA BbIKAKOYATENA He
U3MEHW/INCb CYLLECTBEHHO MO CPaBHEHWUIO C MX 3HAYEHUAMM A0 MCMbITaHMIA. [NA KOHTpoONA BpemeH
cpabatbiBaHMA NOC/E UCMbITaHWI AOMKHbI ObITb BbINOAHEHbI ONepaLMu BKAIOYEHUA U OTKAOYeHMA 6e3 ToKa
(xonocTtble onepauun), onpeneneHbl COBCTBEHHbIE BpeMeHa BKAKOYEHUA U OTKAKOYEHUA MPU HOMUHAIBHOM
HaNpPAXXeHUN Ha 3aXKMMaX 3/IEKTPUYECKUX YCTPOMCTB NPUBOLAA;

- COCTOSIHMEe TNaBHbIX KOHTAKTOB (OMnsiaBneHWe MOBEPXHOCTU, KOHTAaKTHOe JAaBfieHne, cBobopa
nepeasuXeHus) obecneynmBaeT BO3IMOMKHOCTb AJIMTE/IbHOTO MPOMYCKaHMA 4Yepe3 HUX TOKa, PaBHOro
HOMWHAIbHOMY;

- Npu pasbopke M 0OCMOTpE BbIKAOYATENA NOCAE UCMbITAHUA YCTAHOB/IEHO, YTO MOBTOPHbIE 3aXKUTaHMA
Oy NPOUCXOAUNN TONIbKO MEXAY AYroracUMTeNbHbIMWU KOHTAaKTaMW, OTCYTCTBYHOT Caefbl BOSHUKHOBEHUSA
OYT1 Ha He NpefHa3HaYeHHbIX A/1A 3TOro 3/IeMeHTaX BblKAoYaTensa.

9.9. UcnbITaHUA Ha pagnMonomexm

9.9.1. CooTtBeTcTBME BbIKtOYaTeNa TpeboBaHMam 6.10 NpoBepsAlOT METOAOM HenocpeacTBEHHOro
N3MepeHMUA HanpaKeHMA pagmonomex.

9.9.2. UcnbITaHMA NPOBOAAT Ha OAHOM MOAIOCE BbIKAOYATENA MPU BKAKOYEHHOM WM OTK/IHOYEHHOM
nonoxeHuax. Bce BcnomoraTtenbHble YCTPOMCTBA, BAUAIOLLME HA PagMONOMEXM, HAMPUMEP WYHTUPYOWMe
KOHAEHCATopbl, KOo/bla ANA BblpaBHUBAHUA pacnpefesieHua HanpaxKeHua, MNPOBOAHUKM  BbICOKOTO
HanpaXeHWA, LONXHbl ObITb YCTaHOBAEHbI Ha MONIOCE BbIKAKOYATENA.

McnbiTaTenbHOe Hanpa)XeHMe NPUKAAAbIBALOT CAeayowmnm 06pa3om:

- BO BK/IIOYEHHOM NMOIOXEHUWN - MEXK Y BbIBOAAMW M 333€MJIEHHBIM OCHOBAHUEM;

- B OTK/IIOYEHHOM MONOXEHUN - MEXAY OAHMM BbIBOAOM M BTOPbIM BbIBOAOM, CO€AMHEHHbIM C
33a3eMJIEHHbIM OCHOBAHMEM; €C/IN BbIK/II0YaTE/Ib UMEET HECUMMMETPUYHYKD KOHCTPYKLUMIO, TO MUCMbITaHUA
NPOBOAAT NPM Nogaye HanpsaKeHUa CHavyana Ha OA4MH BbIBOL, 3aTEM - HA BTOPOA.

Kopnyc, 6ak, ocHoBaHMe U ApyrMe HOPMaJabHO 3a3eM/IEHHbIE YaCTU A0/KHbI BbITb NpUcoeanHEHbDI K
3emsie. Heobxoammo NpPUHATL Mepbl, 4TObbl M36exKaTb BAMAHUA Ha WM3MEPEHUA 3a3eMNEHHbIX WK
He3a3eMNEeHHbIX OObBEKTOB, PACMONOMEHHbIX BOAM3M BbIKAOYATENA, a TaKKe MUCMbITaTe/lbHOW W
N3MepuTeIbHOM Lienen.

BbIkAtoyaTenb A0KeH BbITb CyXMM M YUMCTbIM. EFo TemnepaTtypa A01XKHa 6bITb NPUBAN3NTENBbHO paBHA
TemnepaTtype B MNOMELLEHMU, B KOTOPOM NPOBOAAT MCNbiTaHWe. lNepes npoBeaeHWEM WCMbITaHMA Ha
pafnonomexm B TeHeHMeE 2 Y BblK/toYaTe b He cieyeT NoABepraTb UCMbITAHUAM 3NEKTPUYECKOM NPOYHOCTH
n3onAaumun.

McnbiTaTenbHas Lenb He A0MKHA ObiTb MCTOYHUMKOM PaAMONOMEX, 3HAYEHMSA KOTOPbLIX MpeBblwatoT
yKa3aHHble HMKe. Cxema UCNbITaTeNbHOM Lenu npueeaeHa Ha pucyHke 16.
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F - dunbTp; M - usmeputenbHblt 610K; RL - 3KBMBA/IEHTHOE
CONPOTUBAEHWNE, COCTOALLEE U3 CONPOTUBIEHNS R1 , COEANHEHHOTro

nocnenoBatenbHoO B KOM6MHaU,VIM c conpoTusaeHnem R2 ,
coeanHEHHbIM C 9KBMBAJ/IEHTHbIM COMPOTUB/IEHNEM M3MepMTeanOl‘/JI
YCTaHOBKMU,; ZS - MOXKEeT bbITb KOHAEHCAaTOpOM Uaun uenbio,

COCTOALLLEN U3 KOHAEHCcaTopa U UHAYKTUBHOM KaTyLUKMU,
CcoeAMHEHHbIX NOCNeA0BaTeNbHO; L - MHAYKTUBHOCTD,
Mcrnonb3yemasn ana WyHTUPOBAHUA TOKOB NPOMbILLIEHHOM
4acToTbl M AN KOMMEeHcau MM NapasMTHOM eMKOCTH
npv U3MepUTENbHOM YacToTe

PucyHok 16. Cxema uenu ana usmepeHunii HanpsasKeHnsa pagnonomex

N3meputenbHasa uUenb A0/KHA bbiTb HacTpoeHa Ha uactoty (0,5 +/- 0,05) Mru. Jonyckaetca
MCNonb30BaTb M ApyrMe 4actoTbl B AgmnanasoHe ot 0,5 go 2 Mlu. Pe3ynbTaTbl USMEPEHUI BblparkatoT B
MMKPOBONbTAX.

3HayeHue NOJIHOro CONPOTUBNEHUS UCMbITAaTENbHOM LEenn A0XKHO 6biTb B Npeaenax ot 30 4o 600 Om.
®a30BbIN yron He pAoKeH npesblwaTb 20 31EKTPUYECKUX TPadycoB. DKBUBANEHTHOE HaANpPAMKEHWe
paanonomex, oTHeceHHoe K 300 Om, MOXKeT bbITb BbIYMCNEHO, NPeAnoaras, YTo USMepeHHoe HanpsKeHue
NPAMO NPOMNOPLUOHANBHO COMNPOTUBAEHUIO, 33 UCKNOYEHUEM UCTbITYEMbIX 06pa3LLOB 6ONbLION EMKOCTH,
O KOTOpPbIX MOMpaBKa, BHECEHHAs HA OCHOBAHMMK 3TOrO MNPEANOIONKEHWUS, MOXKET OKasaTbCA HETOYHOM.
MoaTomy ans 6aKoBbIX BbIKAOYATENEN C BBOAAaMWN PEKOMeHAyeTca conpoTuBaeHme 300 Om.

®dunbtp F OO/MKEH MMETb BbICOKOE MOJIHOE COMPOTMB/EHME HA YacToTe M3MepPeHus, YTobbl He
WYHTUPOBATb COMPOTUB/NEHUE MENKAY MPOBOAHUKOM BbICOKOTO HanpaxeHus u 3emnei. GunbTp Takxe
CHU)KAEeT UMPKyAUpYlOWMe B MCNbITaTeNbHOM  UEnW  pagumoyvyacToTHble  TOKM, FeHepupyemble
TpaHCPOPMATOPOM BbICOKOrO HaMpAXKeHUA UAN BOSHUKLUIME OT MOCTOPOHHWUX MCTOYHMKOB. 3HAYEHWE ero
MOJIHOTO COMPOTMBAEHUA AONXKHO HaxoAUTbCA B AmanasoHe oT 10000 go 20000 Om Ha M3MEpPUTENbHOM
yacToTe.

CooTBeTcTBYlOLWME CPEACTBA A0/IKHbI 06ecneyunsaTb ypoBeHb BHELWHero ¢oHa paguonomex (ypoBeHb
pasMonoMex, Bbl3BaHHbIX BHELWHMM MoAeM W TPaHCHOPMATOPOM BbLICOKOrO HanpsKeHuA B npouecce
HaMarHMYMBaHMA MPU MNOJAHOM MUCMbITAaTeIbHOM Hanps)eHuMM) Nno MeHbllen mepe Ha 6 AB u,
npeanoyTuTenoHo, Ha 10 b HUXKe HOPMMPOBAHHOTO YPOBHA PAAMONOMEX UCMbITYEMOrO BbIK/AKOYATENA.

TaK KaK Ha ypoOBeHb PaAnMOMNOMEX MOTYT B/AMATb BOJIOKHA WU Mblab, OCeAaloWAs Ha M301ATOPaAX,
A0nycKaeTcs nepes NpoBeAeHNeM UCMbITaHUIA NPOTUPATb U30/IATOPbLI YNCTOM TKAHbIO.



Bo Bpems ucnbITaHUI cnegyeT 3anucbiBaTb METEOPOIOTUYECKUE YC10BUA. OTHOCUTEIbHAA BIaXKHOCTb
BO34yXa Npv NPoBeAEeHNN UCNbITaHUI He A0KHa npeBbiwaTs 80%.
McnbiTaHna NpoBOAAT MO METOAMUKE, NPUBEAEHHON HUXKeE.

HanpsseHue, paBHoe l,lUH.p /\/5, NPUKNAAbIBAIOT K MOJIOCY BbIK/AIOYATENA U BblAEPKUBAIOT B
TeyeHue 5 MuH. 3aTem HanpskeHue cHuatot crynenammn go 0,3U, /\/g , CHOBa MOBLILIAIOT CTYMEHAMM
[10 NEPBOHAYANbHOTO 3HaYeHMA 1, HakoHed, cHinkatoT crynenamu ao 0,3U, /\/g . AMRANTYAbI CTyneHei

HanpAKeHWA fOMKHbI 6biTb npubansutensHo 0, IUH_p /\/§ .

Ha Ka)K,CI,Of/'I CTyneHn NpunnoXeHHOro HanpAaxXeHnAa NnpoBogAaT UsmepeHune pagnonomex.

Pe3ynbTaTbl, NONYyYEeHHblE B I'IOCI'IE,CI,HEIZ CeEPUN CHNXKEHUA HanpAXXeHUA, NnpeacTaBaAloT B BUAe rpachKa
33aBMCMMOCTM YPOBHA pagnonomex OT NPUNOKEHHOro HanpaxeHua. MoslydeHHaa Takum o6pa30M KpwuBaa
ABNAETCA XapaKTepMCTMI-(Of;I pagunonomex Bbikiro4vaTenA.

BbikntoyaTenb CYMTAIOT BblAEPXKABLUMM UCMbITAHUA, €CIN YPOBEHb PagMOMNOMEX MPU HANPAXKEHUU

I,IUH.p /\/5 He npesbiwaeT 2500 MKB.

9.10. UcnbITaHUA HA YCTOMYMBOCTb K KIMMATUYECKMM BHELLHWUM BO34eNCTBYOWMM daKTopam

9.10.1. WcnbITaHMA Ha YCTOMUYMBOCTb K KAMMATMYECKMM BHELWHWUM BO3AENCTBYIOWMM daKTopam
nposoaat no NOCT 16962.1 c yyetom TpeboBaHui NOCT 17412 gna BblKAOYaTENEW B KAMMATUYECKOM
ncnonHeHum XJ1 n YXJ.

9.10.2. UcnbiTaHMA Ha BO34ENCTBME BEPXHErO U HUMKHErO 3HAaYEHU TeMmnepaTypbl BHELWHeN cpeabl
npw aKcnayaTaumm

9.10.2.1. O6wme TpeboBaHus

McnbiTaHWA Ha BO3AENCTBME BEPXHETO M HUMKHETO 3HAYEHUI TemnepaTypbl cpeabl NPU SKCyaTaumm
NPOBOAAT B KAamepax Tenna u xonoaa 6e3 Toka B rNaBHOM LENU BbIKAOYATENS.

YMcno n pacnonorKeHne ToYek, B KOTOPbIX NPOBOAAT M3MEPEHMNE TeEMMNEPATYPbI, CNocob ycpeaHeHUs
N3MEpPEHHbIX 3HaYeHUI TeMNepaTypbl YKa3bIBatoT B NPOrpamme M NpPOTOKOE UCTbITAHWUNA.

[na BbIKAtoYaTENEN TPEXMOAOCHOTO WMCMONAHEHWUA C TPemsA MOACaMM B OOLLEM KOXyxe U AnA
BblKAtoYaTene ¢ GYHKUMOHANbHO 33aBUCMMbIMU MOAKOCAMWU, WMMEKLWMMK oblWmKiA npuBog, caeayet
NPOBOAUTb TPEXMOJIOCHblE WCMbITaHMA. s [pyrux  BblKAOYaTeNel  AOMNYyCKaeTca npoBeAeHue
OZHOMOIOCHbIX UCMbITaHUIA.

Ecnn pasmepbl UCMbITaTeIbHON KaMepbl He MO3BOJIAIOT PAa3MECTUTb B HEW BbIKAOYATENb U NOAOC
BbIKAtOYATENS, TO AOMNYCKAETCA UCMbITbIBaTb 0OpaseL, BblkAtoYaTens, UMeLWMN:

- YMEHbLUEHHYO AJIMHY U30J1AUMM OTHOCUTENBHO 3EMAU;

- YMEHbLUEHHOE PACCTOSHWE MEXKAY Notocamu;

- YMEHbLUEHHOE YNC0 MOAYNEN.

Mpw 3Tom ycnosuma paboTbl UCbITyeMOro 06pasua B YacTh BbINONHEHUA MEeXaHUYECKMX onepaLmn He
O0/MKHbI 6bITb 06/1€r4Y€HHBIMW MO CPAaBHEHWUIO C HOPMAIbHBIMW YCIOBUAMM.

JonycKaeTca UcnbITbiBaTb B KAMMATUYECKON Kamepe KpynHble cbopoyHble eanMHULbI BbIKAOYATENA C
NPOBEPKOM MX CNOCOBHOCTM BbINONHATL MEXAHUYECKME ONepaLmu.

Ona BblKAoYaTenei KaTeropum pasmelleHns 3 ¢ HUXHUM npegenom Ttemnepatypbl MUHyc 5 °C
npoBeAeHMe UCMbITAaHUIN NPU HUXKHEM Npeaene paboyeit TemnepaTtypbl He TpebyeTcs.

BbIkntoyaTenb CHMTALOT BblAEpP)KaBLIMM UCMbITaHUA Ha BO34EMNCTBME BEPXHErO U HUMHErO 3HAYeHUM
TemnepaTypbl BHELWHEN cpeabl NPW 3KCMAyaTalumn, eCnn OH cooTBeTCTBYeT TpebosaHMAm 9.2.4.4. a3oBble
BbIK/JOYATENN AO/KHbI TaKXe B 4YacTM TrepMETMYHOCTM COOTBeTCTBOBaTb TpeboBaHuam 9.10.2.2,
nepeuncnenue r), n 9.10.2.3, nepeuncneHue r).

9.10.2.2. UcnbiTaHMA Ha BO3AENCTBME HUMKHEro 3HAYEeHWA TemnepaTypbl BHELWHEN cpeabl npwu
3Kcnayatauum

McnbITaHWa NpoBOAAT NPU BKAOYEHHbIX MOAOrPEBAOLMX YCTPOMNCTBAX B COOTBETCTBMM C YKA3aHUAMM
3KCMyaTauMOHHbIX LOKYMEHTOB.

MocnenoBaTeNbHOCTb BbIMO/JIHEHMA WCMbITAHUA B 4YacTU WM3MEHEeHUA TemnepaTypbl, BblINOAHEHUA
MEXaHWYECKMUX ONepPaLLMii, NPOBEPKN rePMETUYHOCTU A0KHA COOTBETCTBOBATb NPUBEAEHHON HUMXKE:

a) WCMbITyemMblil BblK/lOYaTeNb O0/KeH ObiTb OTperyanpoBaH B COOTBETCTBUM C TEXHUYECKUMMU
OOKYMEHTaMM U3roToBUTENS;

6) MexaHMYeCKMe XapaKTepWMCTUKM BblkAodaTena (9.2.2.1) onpeaenawoT npu TemnepaType

OKpYyrKatoLLero Bo3ayxa TA B npeaenax (20 +/-5) °C. Fa30Bble BbIK/OYATEIN UCTbITbIBAIOT HA FEPMETUYHOCTD



BO BK/1IOYEHHOM MOJIOXKEHUK;
B) NPV BK/IIOYEHHOM BblKlOUYaTesle TemnepaTypy BO3AyXa CHMXKAIOT A0 HOPMUPOBAHHOIO 3HaYeHun

HWXKHEl TemnepaTypbl BHewWwHel cpefpl npu skcnayataumu 1, . Tpu 3TOM 3HauyeHWM TemmnepaTypbi

BbIKNtOYaTe/1b BblAEPKMBAIOT BO BK/IIOYEHHOM MOJIOKEHUU B TeYeHUe 24 y;

r) B TedeHne 24 4, NokKa BbIK/IOYATENb HAXOAMUTCA BO BK/OYEHHOM MOJIOMKEHUM, NPOBOAAT, €CAN
BO3MOMKHO, UCMbITaHWE Ha FrePMETUYHOCTb Fa30BOro BbiKAoUYaTenA. [lonyckaeTca NosbiWeHWe pacxoaa rasa
Ha YTeYKM, HO MPM 3TOM A0/KHbI 6bITb BbINONHEHbI C/IeAYHOLLME YCIOBUA:

- pacxof rasa Ha yTeYKM OOJIKEH CHM3UTbCA A0 MepBOHAYa/NbHOrO 3HaYeHuA, Koraa Temneparypa

OKpyXatoulero sosayxa noBbiCUTCA 40 T ,

- pacxof rasa Ha yTeyku Bo3pacTaeT He Hosiee YeM B TpM pasa - NPU NOHUMKEHUU TeMMepaTypbl 40
MUHyC 45 °C 1 He 6onee Yem B LIECTb Pa3 - NPU MOHUKEHUN TeMmnepaTypbl 40 MmUHyc 60 °C;

[) NOCNE BbIAEPXKKM BbIKNIOUaTeNA B TedeHune 24 4 npu Temnepatype 1, BbikalouaTenb AoMKeH 6biTb

OTK/ZIIOYEH U BKKOYEH NMPU HOMUHAJ/IbHbIX 3HAYEHUNAX HANPAXEHUNA U pa6oqero AaBaeHunAa C perMCTpaumeﬁ
COBCTBEHHbIX BpemeH Cpa6aTb|BaHMH n, eCan BO3SMOXKHO, CKOpOCTeﬁ Cpa6aTbIBaHMﬂ;

E) yCTpOﬁCTBa noagorpesa BblKAKOYaTeNlIA, B TOM 4YUCne aHTUKOHAOEHCAUMOHHbIE NoAorpeBaTesiu,
OTK/IIOYAIOT Ha ABa Yaca. B TeyeHme 3Toro MHTEepBana BpemMeHu ANA ra3osblx BbIK/ItOYaTeNei AonyCKaeTcA
noAsaeHME CUrHana CHUXXEeHUA AaB1EHNUA ra3a, HO HE OO0/1XKHbI Cpa6aTb|BaTb yCTpOﬁCTBa 6ﬂOKV|pOBKM paﬁOTbI
BbIK/tOYaTeNA. B KOHLE 3TOro nHTepsasa BPEMEHM BbIK/IOYATEb AONKEH OTK/IOUYMTLCA MO KOMaHZe npwu
HOMWHA/NIbHOM HanpAaxeHunm 1 pa6oqu AaBieHnn c perMCTpaumeﬁ cobcTBEHHOrO BpemMeHUn OTKIKYEeHUA U,
€C/1I1 BO3MOXKHO, CKOPOCTU OTK/IIOYEHWUA;

)K) BbIKNOYaTEIb OCTAETCA B OTKJAKOYEHHOM NOJIOXKEHUU B TeYeHue 24 4 npu Temnepartype TH ;

n) B TeyeHue 24 4, NMOKa BbIKAOYATENb HAXOAUTCA B OTK/AOYEHHOM MOJIOXKEHUWU, NMPOBOAAT, €CU
BO3MOMHO, UCMbITaHWE Ha FEPMETUYHOCTb ra30BOro BbiK/OYaTena. JonyckaeTca nosbileHWe pacxoaa rasa
Ha YyTEYKU NPU BbINOJHEHUN YCIOBWUIA, YKA3aHHbIX B MEPEYNCAEHUN T);

K) B KOHL,e 24-4yacoBOro nep1oaa BbinoAHAT 50 onepaumii oTKAoYeHUa u 50 onepauuii BKAOYEHUS,
B TOM Yucie Tpu UuMKaa BO, npu HOMUHANABHOM Hanps:KeHun 1 pabodyem gasneHun. Mexagy onepaumamm
WM UMKNaMU BblAEPKUBAIOT MHTEPBAA - 3 MUH. B nepBbIX onepaumax permcTtpupyotT cobcTBeHHble BpeMeHa
cpabaTtbiBaHUA M, €C/N BO3MOMKHO, CKOPOCTM OTK/OYEHMA. 3aTem BbIMOJIHAT TpU uUuKna BO 6Ges
npegHamepeHHOM BblAEPKKU BPEMEHU U OCTa/ibHble OnepaLnm BKAOYEHMA N OTKAOYEHUS;

n) Temnepatypy Bo3ayxa nosbiwakoT go 1, co ckopoctbio okono 10 °C/4. B nepuoa nosbiweHus

TemMmnepaTtypbl BbINOAHAKT onepaunn BKAKOYEHUA U OTKAKOYEHUA BbIKAKOYaTenA npu HOMUHAIbHOM
HanpAaxeHnn n pa6oqu AaB/1eHUN C UHTepBatamMmn mexagy HMMu 30 MWH;

M) nocne nosbilWeHNA TemnepaTypbl BblKAKOYaTENA A0 TA nposoaAT NPOBEPKY MeXaHUYECKUX

XapaKTEPUCTUK U TePMETUYHOCTM BbIKAOYaTENA.

9.10.2.3. WcnbiTaHMA Ha BO3AEWNCTBME BEPXHEr0 3HAYEeHWs TemnepaTypbl BHEWHeW cpeabl npwu
aKcnayaTaymm

MocnenoBaTenbHOCTb BbIMOMIHEHUA MUCMbITAHUA B 4YAacTU M3MEHEHUA TemnepaTypbl, BbINOJHEHUA
MeXaHMYEeCKUX OMepaLnii, NPoBEPKM rEPMETUYHOCTM A0/KHA COOTBETCTBOBATL NPUBEAEHHON HUXKE:

a) WCMbITyemMblit BblK/loYaTeb O0/KEH ObiTb OTperyinpoBaH B COOTBETCTBUM C TEXHUYECKUMMU
OOKYMEHTaMU U3roTOBUTENS;

6) MexaHMYecKMe XapaKTepPUCTUKU BblkAodatens (9.2.2.1) onpeaensoT npu  Temnepatype

oKpyxatowero Bosayxa 1, 8 npesenax (20 +/-5) °C. Ta30Bble BbIKNOYATENM UCMIBITHIBAKOT HA FEPMETUUHOCTD

BO BK/IHOYEHHOM MOJIOXKEHUY;
B) MNPV BKAOYEHHOM BbIK/tOYaTeNe TEMMNEPATYPY BO34yXa MOBbILAIOT A0 HOPMUPOBAHHOIO 3HAYEHUA

BepxHel TemnepaTypbl BHeWHel cpeabl npu skcnayataumm 1. Tpu 3TOmM 3HaueHWM TemmnepaTypb

BbIK/NtOYaTe/1b BblAEPHKMBAIOT BO BK/IIOYEHHOM MOJIOKEHUU B TeYeHUe 24 Y;

r) B TedeHne 24 4, NoKa BbIK/AOYATENb HAXOAMUTCA BO BK/OYEHHOM MOJIOMKEHUM, NPOBOAAT, €CAK
BO3MOMKHO, UCMbITaHWE Ha FrePMETUYHOCTb Fa30BOro BbiKAoUYaTenA. [lonyckaeTca NosbiWeHWe pacxoaa rasa
Ha YTeYKM, HO MPM 3TOM A0/KHbI 6bITb BbINONHEHbI C/IeAYHOLLME YCIOBUA:

- pacxof rasa Ha YTeYKu AO/KEH CHU3UTLCA A0 MepBOHayanbHOro 3HayeHusa, Koraa Temneparypa

OKPY’KaloLLLero Bo3ayxa NoHU3nTca 4o 1, ,

- pacxof rasa Ha yTeYyku Bo3pacTaeT He bonee Yyem B TPU pasa - NPU MOBbILLEHUN TemnepaTypbl 40
HOPMWPOBaHHOIO 3HaYeHMA BepxHen paboyel TemnepaTypsbl;



[) nocne BblAEP}KKK BbIK/OYaTeNA B TedeHue 24 4 Npu HOPMUPOBAHHOM 3HaYeHUU BepxHel paboyei
TeMnepaTypbl BbIKAOYATENb AO/KEH OblTb OTKAOYEH W BKAOYEH MPU HOMWMHAJbHbLIX 3HAYeHUAX
Hanps»keHnss n paboyero pgae/ieHUs C perucTpauuent cCobCcTBEHHbIX BpemMeH cpabaTbiBaHWUS U, ecau
BO3MOMHO, CKOpocTei cpabaTbiBaHUs;

€) BbIK/IOYaTE/Ib OCTAeTC B OTKAOYEHHOM MOJIOXKEHUU B TeyeHue 24 4 npu HOPMUPOBAHHOM
3HaYyeHUU BepxHen pabouelt TemnepaTypbl;

) B TeuyeHue 24 4, NOKa BbIKAOYATE/NIb HAaXOAUTCA B OTK/IOYEHHOM MOJIOMKEHMM, NMPOBOAAT, €C/M
BO3MOXHO, UCMbITAaHWE Ha rePMETUYHOCTb FA30BOrO BblKAtOYaTeNA. [JonycKaeTca NoBbllWEeHMe pacxoaa rasa
Ha YTEYKM NP BbINOJHEHUMN YCNOBUIA, YKA3AHHbIX B MEPEUYNCIEHNN T);

1) B KOHLe 24-4acoBOro nepnoaa BbinoaHAT 50 onepauunii oTKAtoUYeHMA M 50 onepaunin BKAOYEHUS,
B TOM uYmcie TpU UMKna BO, NpM HOMMHANBbHOM HanpsaxeHun U paboyem gasneHun. Mexay onepaumamm
AN UMKNAMK BbIAEPMKMUBAKOT MHTEPBA - 3 MUH. B nepBbix onepauusax perncTpupyroT cobcTBeHHble Bpems
BKNIOUYEHUA U BPEMA OTK/IOYEHMA U, €CIU BO3MOXKHO, CKOPOCTb OTKAIOUEHUSA. 3aTEM BbINOAHAIOT TPU LUKNA
BO 6e3 npegHamepeHHOM BblAEPHKKM BPEMEHU U OCTA/IbHbIE ONEPALMMN BKAKOYEHUA U OTKAOYEHWUSA;

K) TemnepaTtypy BO3Ayxa NOHUMKalOT A0 TA CO CKopoCTbio 0Kono 10 °C/4. B nepuod NOHWUMKeHUA

TeMnepaTtypbl BbINONHAKT oOnepaunn BKAKOYEHUMA U OTKAKOYEHUA BbIKAKOYATENA NPU HOMUHA/IBHOM
HanpAaXeHnn n pa60qu AaBNeHUN C UHTEPBaZlaMh mexgy HUMU 30 MuH;

ﬂ) nocne nOoHWXeHnA TemnepaTtypbl BbiKAkO4YaTeNnA A0 TA NpPoOBOOAT NPOBEPKY MeXaHUYEeCKUX

XapPaKTePUCTUK U TePMETUUYHOCTM BbIKAOYATENA.

9.10.3. lonyckaeTca usmepeHme pacxoda rasa Ha yTeukn NnpoBoAuTb 40 M NOC/NE UCMbITaHMA FA30BOro
BbIK/ItOYaTeNA Ha BO3AENCTBME HUMKHErO M BEPXHEro 3HAYEeHWUI TemnepaTypbl cpedbl NPU 3KCAAyaTauuu.
M3meHeHMe pacxoda Ha YTEeYKM ABAAEeTCA A0MYCTUMbIM, €C/IM NPU NOBbLIWEHUU UAXM NPU NOHUKEHUMU
TemnepaTypbl 40 HOPMAJIbHOrO 3Ha4YeHMA pPacxond rasa Ha YTEYKM BO3BpaALLAETCA K NepBOHa4YasibHOMY
3HaYeHMUI0.

9.10.4. McnbiTaHMA Ha BO3AEWCTBME HUIKHEro 3HAYeHWsA TemnepaTypbl BHELWHEN cpeabl nNpu
TPaHCNOPTUPOBAHMN WU XpaHeHuu nposogAT no [OCT 16962.1, NOCT 17412 wau TOCT 15150 npwu
KBa/IMPUKALLMOHHBIX M TUNOBbLIX UCMbITAHUAX.

McnbiTaHWIO NoABepraloT OTAE/bHbIE 3/IEMEHTbI UM COOPOYHbIE eAMHULbI BbIKAOYATENsA, NepeYeHb
KOTOpbIX, @ TaKXe YTOYHEeHHaA MEeTOAMKA WMCMbITAaHWA U KPUTEPUM OLLEHKW pe3ynbTaToB WCMbITAaHMA
npueogAaTca B TY 1 (MAK) B Nporpammax UCMbITaHUA.

9.10.5. UcnbiTaHMs Ha BO3LENCTBME BEPXHErO 3HAYEHWsA TemnepaTypbl BHEWHen cpeabl npu
TPaHCMOPTUPOBaHMKN U XpaHeHun npoBogAaT no NOCT 16962.1 namn NOCT 15150 npu KBaNPUKALUOHHDBIX U
TUNOBbIX UCMbITAHUAX.

McnbiTaHMIO NoaBepratoT OTAE/bHblE 3/IeEMEHTbl MU cbopoYHble eaMHULbI BbIKAOYaTe A, NepeyYeHb
KOTOpPbIX, @ TaKXe YTOYHEHHaa MEeTOAMKA WCMbITAaHUA U KPUTEPUM OLLEHKW pPe3ynbTaToB WCMbITAHMA
npusoaatca 8 TY u (Mnun) B nporpammax UChbITaHUNA.

9.10.6. UcnbiTaHMs ob6onoyek BbiKAOYATENA UAN WKAPOB NPUBOAOB Ha CTEMEHb 3aLLUTbI OT BHELLIHUX
TBEPAbIX NPpeaMeToB U NPOHUKHOBEHUA BOAbl npoBoaAT no NOCT 14254,

McnbiTaHWe Ha KannesalwmleHHocTb nposoaat no FOCT 16962.1 (ucnbitaHne 219, metoad 219-1), Ho
NPU UHTEHCUBHOCTM A0XAA 3 MM/MUH, C €ro BO3AEeNCTBMEM Ha KaXKaylo CTOPOHY U3AEeNUs B TedeHune 2 u.

McnbiTaHWo NoABepratoT BbIKAOUYaTe/lb UKW €ro 31eMeHTbl, YKa3aHHble B TY u (Mau) B nporpamme
NCNbITaHUN.

Mocne NnpoBeAeHUA 3TOr0 UCMbITaHMA HA YacTAX BbIKOYATENS, YKa3aHHbIX B 6.12.1.8, He A0MKHO 6bITb
cnenoB nonagaHma Boabl.

9.11. HopmanbHble 3Ha4YeHMA KAMMaTUYECKUX PaKTOPOB BHELIHEN cpebl NP UCMbITaHMAX

9.11.1. 3a HOpMasibHble 3HAYEHUA KAMMATUYECKMX (aAKTOPOB BHELWHEelM cpeabl ANA MCMbITaHWUM,
NPOBOAMMBIX B 3aKPbITOM MOMELLEHUWN, ECAIN OHM He onpeaenieHbl B CTaHAapTax uam TY MHbiM obpasom,
NPUHMUMALOT:

- Temnepartypy - natoc (20 +/- 10) °C;

- OTHOCUTE/IbHYHO BNAXHOCTb BO34yXa - oT 45% no 80%;

- aTmocdepHoe aasneHue - ot 84,0 ao 106,7 kMa (ot 630 A0 800 mm pT. cT.).

9.11.2. Amana3oH TemnepaTyp OKPYKatoLLEro BO34yXa U OTHOCUTENbHOW BAAXKHOCTU A5 UCMbITAHWUA,
NPOBOAMMbBIX Ha OTKPbITbIX MJ0LLAAKAX U B OTKPbITbIX KAMepax, He HOPMMUPYIOT.

10. TpaHcnopTUpOBaHUE M XpPaHeHUe

10.1. BbIK/OYATENIM MU UX YACTM NEepPEeBO3AT TPAHCNOPTOM /Itob6oro B1Aa.



10.2. la3oBble BbIK/AOYATENN TPAHCNOPTUPYIOT MNPU TPAHCMOPTHOM (NMOHWUMKEHHOM) K36bITOYHOM
AasneHun rasa (oo 0,05 MMa). JonyckaetcAa rasoBble BbiKAo4YaTenu, dpapdoposBble UAN NOAUMEPHbIE
N301ATOPbI KOTOPbIX HE HAaXOAATCA NOA AaBNEHMEM, TPAHCNOPTUPOBATL NPU AABAEHUM 3aN0NHEHMA rasa.

JonycKaeTca TpaHCNOPTUPOBAHWE MACAAHbIX BbiKAtOYaTenein 6e3 3anonHeHUA UX Mac1oOM.

10.3. YcnoBuA TPpaHCNOPTUPOBAHUSA BbIKAOYATENIEN B YAaCTM BO3AENCTBUA KAMMATUYECKUX PaKTOpOB
BHELUHeM cpeapbl B 3aBUCMMOCTU OT XapaKTepa U 0cobeHHOCTeN yNakoBaHHOM NPoAYKUMWU U BUAA TPAHCNOPTA
-no NOCT 15150.

10.4. B Kaxpoe rpy30Boe MeCTo A0J/IKEH ObITb BIOXKEH YNaKOBOYHbIM JINCT, COAEPKALLNIN NepeyeHb
yNaKoOBaHHbIX YacTen.

10.5. YcnoBuA xpaHeHMA BblKAOYaTENEN B YacTU BO3AENCTBMA KAMMATUYECKMX PAKTOPOB BHELLHEMN
cpeabl B 3aBUCMMOCTM OT XapaKTepa M ocobeHHOoCTel noaaerKalleln xpaHeHumo npoaykumm - no FOCT 15150.

11. YKaszaHua no akcnayataumm

YKasaHus Mo aKcnyaTaLMm BbiIKAOYATENS A01KHbI ObITb NPUBEAEHbI B PYKOBOACTBE MO 3KCN/IyaTaumu,
BbinosiHeHHom no NOCT 2.601.

12. NapaHTUK U3rotoBuTeNA

12.1. U3roToBUTENb FAPAHTMPYET COOTBETCTBME BbIK/AtOYaTeNel TpeboBaHNAM HACTOALLEro CTaH4apTa
npu cobNI04EHUN YCAOBUIA IKCNYyAaTaLMUKN, TPAHCNOPTUPOBAHUA U XPaHEHMUA, YCTAHOB/IEHHbIX HACTOSLLUM
CTaHgapTom u TY.

12.2. NapaHTUIHbBIN CPOK 3KCNyaTauMu - Aga roga. FapaHTUNHbBIN CPOK IKCNyaTaLMM MCYUCAALOT CO
OHA BBOAA BblK/lOYaTena (npuBoga) B 3KcnsyaTaumto, Ho He nosgHee 30 mec €O AHA MOCTYNAEHUA
NPOAYKUUM HA NpeanpuaTme.

MpunoxerHue A
(cnpaBoyHoe)

TEPMWHbI N ONPEAENEHNA

B HacToALWweMm cTaHAapTe NPUMEHeHbI cneaylowme TEPMUHbI C COOTBETCTBYIOLWMMKN onpeaeneHnAMM:

A.1l. Obwme noHATUA

Al.1. KaTteropua  pasmelweHuA:  XapaKTepucTMka  mecTa pasmeLlLeHuna BbIK/IlOYaTeNA
COOTBETCTBYIOLLEr0 KAMMATMYECKOro UCNONHEHMA NPU SKCMIyaTaLunm.

A.1.2. KinmaTmnyecKoe UCNOJIHEHWNE: COBOKYMHOCTb TPEOOBaHMIM K KOHCTPYKL MW BbIK/IOYATE/A B YACTH
BO34ENCTBMA KNIMMATUYECKNX GaKTOPOB BHELLUHEN Cpeabl U UX HOMUHA/bHbIX 3HAYEHWUI A5 SKCNyaTaLnn B
npeaenax AaHHoM reorpadmnyecKkom 30Hbl, TPAHCNOPTUPOBAHUA U XPaHEHMA.

A.1.3. HoMHHanbHble 3HAYEHUS KIMMaTUYECKUX GaKTOpOoB BHelHen cpebl: no FOCT 15150.

A.1.4. TemnepaTypa BHeLWHeM cpeabl Npu aKkcnayataymm: no FOCT 15150.

A.1.5. dnekTpuyeckan ceTb C M301MpPoOBaHHON HelTpanbio: no NOCT 1516.3.

A.1.6. DneKkTpuYeckan ceTb C 3a3eMIeHHOMN HenTpanbto: no FOCT 1516.3.

A.1.7. KoaddpuumeHT 3amblkaHms Ha 3emato: no FOCT 1516.3.

A.1.8. MepeHanpsaxeHue (B ceTn): ntoboe HanpsKeHne mexay oaHou Gasoln u 3emnein uan mexay
dazamu, nmetoLee 3Ha4YeHUe, NpeBbIWAtoLLEE COOTBETCTBYIOLWLMIA MUK Hanboblero paboyero HanpsxeHus
obopynoBaHus.

A.1.9. TOK KOPOTKOro 3amblKaHWsA: N06OIN TOK, NPEBbIWAOWMNIA HOMUHANbHBIN, NOABASAIOWMNIACA B
pe3ynbTaTe KOPOTKOro 3aMblKaHUA, Bbl3bIBAEMOro NOBpeXAeHUemM UAN HenpasubHbIM COeJUHEeHUEM B
3NEKTPUYECKOW Lenu.

A.1.10. HeypaneHHoe KOPOTKOE 3aMblKaHWE: KOPOTKOE 3amblKaHME Ha BO3AYLWHON JIMHUM Ha
KOPOTKOM, HO CYLLLEeCTBEHHOM PacCTOAHWUU OT BbIBOAOB BbIKAOYATENA.

MpumeyaHue. Kak NpaBuao, 3TO PaccTosHWE COCTaBAsAET He Hosiee HECKO/IbKUX KMIOMETPOB.



A.1.11. YcnoBus paccornacoBaHua $as: aHOpMasibHble YCNOBUA B LENM, BO3HUKaOWMe npu nortepe
WA OTCYTCTBMM CUHXPOHM3MA MEXKAY YaCTAMM 3/1eKTPUYECKOM CETU C pasHbIX CTOPOH BblK/oYaTens, npu
KOTOPbIX B MOMEHT OMepuMpoBaHUs BblkAoYaTens ¢asoBbl Yron MeXay BpallalouMMUCA BEKTOpamMy,
NPeACTaBAAWMMM SNEKTPOABMKYLIME CUIbI Ha 06enx CTopoHax, NpesblllaeT HOPMaabHOE 3HayeHue u
MOXeT A0CTUrHYTb 180° (NnpoTrBodasa).

A.1.12. MNpamoe uUcnbITaHME Ha KOMMYTALMOHHYI CMNOCOOHOCTb: UCMbITAaHUE Ha KOMMYTALMOHHYHO
CNOCOBHOCTb, NMPU KOTOPOM BCE WUCMbITaTe/ibHble MapamMeTpbl - HaMpAXKeHWe nepej, BKAUYEHUMEM, TOK,
BOCCTaHAB/IMBAIOLLEECA HAMpPAMKEHWUE - NOMYYaloT OT OAHOIO MCTOYHMKA MOLLHOCTU; TaKMM WMCTOYHUKOM
MOXKET ObITb 3/IEKTPUYECKAn CUCTEMA, CUHXPOHHbIN reHepaTop (MM rpynna reHepaTopoB), KosiebaTenbHblii
KOHTYP NPOMbILWIEHHON YacToTbl, @ TaKKe WCTOYHWUK, 06pasoBaHHbIA WX MNOC/AeA0BaTeNbHbIM UK
napanfienbHbiM coeUHEHNEM.

A.1.13. CMHTETMYECKOEe MCMbITaHWEe Ha KOMMYTALUMOHHYI CNOCOBHOCTb: UCMbITaHWME Ha
KOMMYTALUMOHHYIO CMOCOBHOCTb, MPW KOTOPOM WCMbITaTe/NbHblE NapaMeTpbl obecrneynBatoTca MNyTem
coyeTaHuA OencTBUIM ABYyX (MO MeHbluel mepe) pasHbIX UCTOYHWKOB (Lenen), a MMeHHO, BeCb TOK WK
60NbLUYIO YaCTb €ro NOJYYAOT OT UCTOYHMKA TOKA NPOMBbILEHHOM YAaCTOTbl MOHUMKEHHOrO HanpsaKeHua (no
CPABHEHUIO C HaNpPsKEeHMEM UCTOYHMKA MPU NPSMOM UCMbITAHUK), @ HaNpAXKeHWe nepen, BKAYEHUEM U
(nnn) nepexonHoe BOCCTAHAB/AMBAOWLEECA HAMPAMEHWE MOMyYaloT OT OAHOro man 6osiee UCTOYHWKOB
HanpaXeHus - He3aBUCMMO UM COBMECTHO C UCTOYHMKOM TOKa.

MpumeyaHre. K CMHTETMYECKOMY OTHOCUTCA TaK¥Ke TaKoe MCMbiTaHue, Npu KoTopom Tpebyemoe
UCMbITaTe/IbHOE HaMnps)eHue obecrneymBaeTca He OTAe/bHbIM MCTOYHMKOM (MCTOYHMKaMMK), a Tem Xe
MCTOYHMKOM, 4YTO W UCMbITaTeNbHbIA TOK, C NPUMEHEHMEM MOBbilWaAlOWero TpaHcpopmaTopa waU
aBTOTpaHcdopmaTopa.

A.1.14. KoadduumeHT mowHOCTU (Uenu): OTHOLIEHWE aKTUBHOTO COMPOTUBAEHUA K MOJHOMY
COMPOTUBAEHMIO NPU MPOMbILLIEHHON YacTOTe B 3KBMBAJIEHTHOM LLENM, KOTOpPan CYMTAETCA COCTOALLEN U3
nocnenoBaTe/IbHO COeAUHEHHbIX MHAYKTUBHOIO M aKTUBHOIO COMPOTUBAEHWIA.

A.1.15. KpaTKOBpEeMEHHbI CaMOYCTPaHAKLWMACA pPa3pad: KPaTKOBPEMEHHbIA paspsg, Mmexay
KOHTAKTaMM BAaKYYMHOIO BbIK/OYATENA, NOABAAIOWMIACA NPU OTKJAKOUYEHUM TOKA, KOTOPbLIN HEe NPUBOAMT K
NOABNEHMIO TOKa MPOMbILWJAEHHOMW YacToTbl MNPU OTKAOYEHMM TOKA KOPOTKOrO 3aMblKaHMA, a npu
OTK/IIOYEHMN EMKOCTHOTO TOKA - K MOAB/JIEHUIO TOKA B INaBHOM HArpy3o4HoM Lenu.

A.1.16. UcnbiTaHWe MO 4YacTAM: MCMbITaHWE Ha KOMMYTALMOHHYIO CNOCOBHOCTb, NPOBOAMMOE Ha
OTAE/NbHbIX 4YacTAX BbIKAOYATENA NPU TOKAX, HOPMMPOBAHHbLIX ANA MOJHOrO BbIKAOYATENA, U NpPU
COOTBETCTBYIOLLEN [0N€e HANPAXKEHUA, HOPMUPOBAHHOIO ANA UCMbITAHUA NOJHOrO NOJIKOCA BbIKAOYaATENS;
YacTbio MOTYT BbITb: 3/1IEMEHT NOKOCA BbIK/OYATENA, MOAY/b, Pa3pbIB U T.4,

A.1.17. OgMHOYHan KoHAeHcaTopHan baTapen: baTapen WYHTUPYIOLWMX KOHAEHCAaTOPOB, B KOTOPOW
6pPOCOK 3apALHOrO TOKa NPWU BKAKOYEHUU OrPaHUUYMBAETCA UHAYKTUBHOCTbIO NMUTAlOLWEN CETU U €MKOCTbIO
3apaxaemoit 6atapeM KOHAEHCATOPOB MpPW OTCYTCTBUM APYrUX KOHAEHCATOpPOB, NOACOEeAMHEHHbIX
napanfieNbHO K 3TOM e CeTU HAacTONbKo 6/1M3KO, YTOObI 3aMETHO YBENNYUTL BPOCOK 3apsAgHOro TOKa.

A.1.18. CocTaBHas KoHaeHcaTopHas baTapea: baTapes WYHTUPYIOWMUX KOHAEHCAaTOPOB, COCTOALLAA U3
OTAE/bHbIX YacTel UAN KOMMNEKTOB KOHAEHCATOPOB, KarKAaA M3 KOTOPbIX HE3aBMCMMO MOAKNHYAETCA K
MUTAIOLLEN CeTU, NprMyYem BPOCOK 3apALHOro TOKa Kaxaon Yyacti b6aTapen CylwecTBEHHO yBEANMYMBAETCA 33
CYeT pa3paga KOHAEHCATOPOB, YXKe NOAKAOYEHHbIX K MUTAIOLLEN CETH.

A.2. BblKnto4yaTenun, nx CoOCTaBHbIe YacTu

A.2.1. BblK/toYaTesib: KOHTAKTHbI KOMMYTAUMOHHbIN annapaT, CnoCcobHbIN BKAOYATb, NPOBOANUTL U
OTK/IOYATb TOKWU MNPU HOPMAJIbHbIX YCNOBUAX B LEMWU, A TaKXKe BK/AOYaTb, MPOBOAUTL B Te4yeHue
HOPMWPOBAHHOIO BPEMEHM M OTKAKOUATb TOKMU NPU HOPMMUPOBAHHbIX aHOPMa/IbHbIX YCI0BUAX B LLeMNU, TaKMX
KaK KOPOTKOE 3aMblKaHMe.

A.2.2. BbIK/o4yaTeNb rasoBbli: BbIKAOYaTe/lb, B KOTOPOM Ayra obpasyeTcs B MOTOKe rasa, Kpome
BO34yXa.

A.2.3. BbikntoyaTenb 3/1era3oBblit: BbIKAKOYATE/lb FA30Bbl, KOHTAKTbl KOTOPOro pasMblKaloTcA U
3aMmblKatoTcA B 3/1erase (wectndropucToit cepe).

A.2.4. BblkntoyaTesib BaKyYMHbIN: BbIK/OYaTe/lb, KOHTaKTbl KOTOPOrO Pa3MbIKalOTCA M 3aMblKatoTCA B
060/104Ke C BbICOKMM BaKyyMOM.

A.2.5. BblkntoyaTenb BO3AYLIHbIN: BbIKAKOYaTENb, B KOTOPOM Ayra obpasyeTcs B MOTOKe BO34yxa
BbICOKOTO AaBAeHuA.

A.2.6. BblKNoyaTelb MacC/AHbIN: BbIK/OYATENb, KOHTaKTbl KOTOPOrO Pa3MbIKatoTCA U 3aMbIKalOTCSA B
macne.



A.2.7. BbikntoyaTeNb 3/1EKTPOMArHUTHbIN: BbIKAOYaTE/lb, B KOTOPOM ralleHue Ayru ocyLecTBaAeTcs 3a
CYET ee OXNAKAEHUA NPU NepeMeLLeHNIM Nog, SeNCTBUEM SNEKTPOMArHUTHOrO NOAS.

A.2.8. [yroracutesibHOe YCTPOWCTBO: YCTPOWCTBO, OXBaTblBaloLlee [AyroracutesibHble KOHTAKTbI
KOMMYTaUMOHHOrO annapaTa, NpeAHasHayeHHoe A1 OrpaHUYeHns PacnpoCcTpaHeHua ayrm n obneryeHus
ee raweHus.

A.2.9. BblK/tovaTeib OAKOBbIN: BbIKAOYATENb, AYrOracuTe/IbHble YCTPOMCTBA KOTOPOro Pacno/IOMKeHbl
B MeTa/l/IMYecKoM 3a3emeHHOM Kopnyce (6ake).

A.2.10. BbikatoYaTeNb C AYroracUTesibHbIM YCTPOMCTBOM, HaXOAAWMMCA Mo4, HanpaXeHUeMm:
BbIK/ItOYaTe b, AYroracuTe/IbHble YCTPOMCTBA KOTOPOro PAcNoN0XKeHbl B MU30/IMPOBAaHHOM OT 3eM/IN Kopnyce
(bake).

A.2.11. MNontoc BbIKAOYATENA: YacTb KOMMYTALMOHHOFO annapaTta, CBA3aHHAsA TO/IbKO C OAHOM
3NIEKTPUYECKM HE3AaBMCMMOWM YAcTbto F1aBHOM LENW TOKa M He BKAloYatoWwas 4yacTu, npegHasHavyeHHble ana
COBMECTHOIO MOHTAXa U onepupoBaHMA BCeMM NOAKOCaMK.

A.2.12. MpuBoA: YCTPONCTBO, NpeaHa3Ha4YeHHoe 415 CO34aHuA U nepesadn CUbl, BO34ENCTBYIOWEN
Ha NOABWMKHbIE YACTM BbIK/tOYATENA ANA BbINONAHEHUS ero QYHKLUMIA, @ TaKKe A5 yAEepKaHUA BblKtoyaTens
B KOHEYHOM MONOXKEHUMN.

A.2.13. MpuBoA 3aBUCUMOTO AEWCTBMA: MPUBOL, BbINOJHSOWMIA CBOM PYHKUMM 32 CYET 3HEepruu
NMOCTOPOHHEro UCTOYHMKA, Y KOTOPOro 3aBepLleHMe 3a4aHHOro paboyero LMKAa 3aBUCUT OT HEMPEPbIBHOCTH
NUTaHWA SHepruel (ConeHounabl, SNEKTPO- U MHEBMATUUYECKME ABUraTeNU U 4p.).

A.2.14. NpuBog HE3aBUCUMOTO AENCTBUS: NPUBOA, BbINONHAOWMA CBOM GYHKLMM 33 CYET SHEPruM,
3aMaceHHON B CaMOM MeXaHM3Me A0 KOMMYTALMOHHOM onepauuu M AOCTaTOMHOM Ans 3aBeplleHus
3a4aHHOro paboyero UMKAa NPU NpPesnMCaHHbIX YCIOBUSAX.

A.2.15. LyHTMpYOWMA pe3ncTop: pesmnctop, NoAxAYaeMblii NapannenbHo paspbiBy (pa3pbiBam)
AyroracuTeIbHOro YCTPOMCTBA BbIKAOYATENSA C Le/blo:

- obsieryeHna yCcnoBUIM ralwleHua Ayry 3a CYET CHUMKEHMUA CKOPOCTM W MMKA BOCCTAHAB/IMBAIOLLETOCS
HanpAXeHus;

- CHUXEHMA KOMMYTALMOHHbIX NepeHanpaxXeHui;

- obecneyeHuna bonee paBHOMEPHOro pacnpeaeneHns HanpPAXKEHUs MeX Ay pas3pbiBamMu.

A.2.16. LWyHTUpyOWNIA KOHAEHCATOP: KOHAEHCATOP, MOAKAIOYAEMbIN NapannenbHO pPa3pbiBy
(paspbiBam) BbIKAtOYaTENSA, aBHbIM 06pa3oM, ANs BblpaBHUBAHUA pacnpeneneHns HanpsaKeHua MexKay
paspbiBamu.

A.2.17. BHewHsa nsonayma: no NOCT 1516.2.

A.2.18. BHyTpeHHAAa nsonauma: no NOCT 1516.2.

A.2.19. InnHa NyTU yTeYKK BHeLwwHen nsonaumm: no FOCT 9920.

A.2.20. BbiBOA: 4aCTb BbIKAOYATENA C KOHTAKTaMM, CAYXKAWMMN ANA NPUCOEANHEHMA K BbIKAIOYATENIO
NPOBOAHWKOB BHELLHEN Lenu.

A.2.21. ThaBHas UeNb BbIK/OYATENA: COBOKYMNHOCTb TOKOBEAYLLNX YacTen BbIKoYaTeNs, BXOAALWMX B
Lenb, KOTOPYHO OH NpeAHa3HayeH 3aMblKaTb U Pa3MblKaTb.

A.2.22. llenb ynpaBaeHMA: COBOKYMHOCTb TOKOBEAYLLMX YacCTEM BbIKAOYATENS, BXOAAWMX B LEMNb,
MCcnofb3yemyto ANA yrnpaBieHUA onepaumeit BKAOYEHUA WAW OTKAIOYEHUA MAM obenmn onepauuamu
BbIKAOYaTeNA.

A.2.23. BcnomoraTenbHas Lenb: COBOKYNHOCTb TOKOBEAYLLMX YacTel BbiKAtoYaTena (Kpome BXoAaLLMX
B €ro rnaBHyo Lienb U LUenu ynpasieHua), obpasyoumx uenn 610KUPOBKNU, CUTHAIU3aLMNU, USMEPEHUS,
3alWMTbl, Noaorpesa u 4ap.

A.2.24. KOHTaKT: COBOKYMHOCTb TOKOBeAYLIMX YacTel BbIKAOYATeNsA, NpefHasHauYeHHbIX A8
YCTaHOB/NIEHMA HEMPEPbLIBHOCTM LLEMNM, KOr4a OHW COMPUKACAOTCA, U KOTOpPble BC/AeACTBME UX B3aUMHOIO
nepemelleHna BO BPemMA onepaumu pPasmbiKaloT MAM 3aMbIKAOT LeMnb MAW B CAy4Yae CKOAb3AWMX WUAU
LWAPHUPHbIX KOHTAKTOB NOALEPKUBAIOT HENPEPbLIBHOCTL LENW.

A.2.25. ThaBHbIA KOHTAKT: Pa3MblKaeMblil KOHTAKT, BXOAALWIMMA B [IaBHYIO LUeNb BblKAOYaTena u
NPOMNYCKatoLWNiA BECb TOK 3TOM LLENW AN ero OCHOBHYHO YacTb.

A.2.26. [yroracuTenbHblit KOHTAKT: KOHTAKT, NpeAHa3Ha4YyeHHblit Ana Toro, 4tobbl Ha Hem
yCTaHaB/AMBa/Macb 3NeKTpuYeckana Ayra, Tem cambim obecrneumBas 3alMTy [NAaBHOrO KOHTaKTa oOT
NnoBpeXXaeHUN.

A.2.27. BcnomoraTtesibHblii KOHTAKT: KOHTaKT, BXOASLWMWI BO BCMOMOTaTe/IbHYIO Lenb BbIKAKOYaTeNS U
MeXaHMYEeCKN NPUBOANMbIN B AEMCTBME BbIK/OYATENEM.

A.2.28. PacuenuTtenb: YCTPOWCTBO, MEXaHWYEeCKM COeAMHEHHOEe C BbIKAOYaTeNeM, KOoTopoe
0CBOOOXKAAET YAEPKMBAIOLLME CPEACTBA U AONYCKAET OTK/OYEHNE UM BKAIOYEHME BbIKIOYATENS.



A.2.29. MakcuMmanbHbIN pacuenutens: no FOCT 17703.

A.2.30. Pacuenutens c BblaepKKkoi BpemeHun: no NOCT 17703.

A.2.31. PacuenuTenb C 3aBUCMMOWM BblaeprKKoi BpemeHu: no FOCT 17703.

A.2.32. PacuenuTenb C HE3aBUCMMOWM BblaeprKKol BpemeHu: no FOCT 17703.

A.2.33. MnHMManbHbIN pacuenutens: no FOCT 17703.

A.2.34. SnemeHT Noatoca BbIKAKOYATEA: YacTb NOOCA BblKAOYATENsA, coAepKallan oaAnH uan bonee
Mmoaynen, Kotopasa cama no cebe AeNCTBYET Kak BblKAoYaTeb U, Oyayuyn coegmMHeHa nocieaoBaTesibHO C
APYTMMU @aHANIOTUYHBIMK 3/1IEMEHTaMM, 06pPa3yeT NOJHOC BbIKAOYaTeNs.

A.2.35. Moaynb BbIKOYATENA: YacTb NOtOCA BbIKAOYATENA, MMEOLLAA 3aKOHYEHHOE KOHCTPYKTUBHOE
obopmneHue, paccyMTaHHasaA Ha onpeneseHHOe HanpAMKeHue, ANUTENbHbI TOK U KOMMYTaLMOHHYHO
CnocobHOCTb, KOTOpas, byayyn yCTaHOB/AEHA O4HA WAW B MOCNEAOBATE/NIbHOM COEAMHEHUU C APYrMMMU
TAKMMM }Ke YacTAMW Ha COOTBETCTBYHOLLEN U30ASLMM OTHOCUTENIBHO 3eM/IM, 06Pa3yeT NOAKOC WU I/TIEMEHT
noJitoca BbIKAOYaTeNA.

A.2.36. Pa3pblB: YacTb AYroracuTeIbHOro YCTPOMCTBA NOAOCA BbIKNOYATENA, B KOTOPOI NPOUCXOLUT
pa3mMbIKaHME N 3aMblKaHWE KOMMYTUPYEMOI NOOCOM Lienw.

A.2.37. BoIkntodaTenb Knacca Cl: BblKAtOYaTeb C HU3KOW BEPOATHOCTbIO MOBTOPHOrO nNpobosa npu
OTK/IIOYEHMM EMKOCTHOIO TOKA, NOATBEPKAAEMON NPU HOPMUPOBAHHBIX UCMbITAHUAX.

A.2.38. Bbikntoyatenb Knacca C2: BbIKAtoYaTe/lb C O4€Hb HU3KOW BEPOATHOCTbIO MOBTOPHOro npobos
NPW OTKJIIOYEHUN EMKOCTHOMO TOKA, NOATBEPKAAEMON NPU HOPMMUPOBAHHbIX UCMbITaHUAX.

A.3. Pexxnmbl paboTbl BbIKAOYATENA

A.3.1. Onepauua: nepemelleHME KOHTAKTOB [/1IaBHOMW LeNM BblKAOYATENA M3 PA3OMKHYTOro
NONOXEeHUA B 3aMKHYTOe (onepaumsa BKAOYEHMA) UNU U3 3aMKHYTOIO MOJIOKEHUA B Pa3OMKHYTOe (onepauus
OTKNKOYEHUA).

MpumevaHue. Ecnn TpebyeTca pasnvyaTb onepauMu, TO ONepaumio Npu HanuuymMm Toka U (Maum)
Hanps)eHua B FMaBHOW Lenu HasbiBalOT KOMMYTAUMOHHOM onepauuen, a npu OTCYTCTBMM TOKa M (Mau)
HanPs*KeHUs - MexaHMYecKol onepaumen.

A.3.2. Onepauma BKAOYEHUA; B: nepemelleHMe KOHTAKTOB T[/71aBHOM LeNu BbIKAOYaTeNA U3
Pa3OMKHYTOro NONOXKEHWNA B 3aMKHYTOE.

A.3.3. Onepauma oTkao4veHua; O: nepemelleHVME KOHTAKTOB [N1aBHOM Uenu BbIKAOYaTena u3
3aMKHYTOrO NOJIOXKEHUA B Pa3OMKHYTOe.

A.3.4. BKNOYEHHOE MOJIOXKeHUe: MNONOXKEeHME BbIKAKOYaTeNA, B KOTOPOM 3aMKHYTble KOHTaKTbl
obecneymBaloT NPesyCMOTPEHHYIO HEMPEPbLIBHOCTb M1aBHOM LENMW.

A.3.5. OTKNtoYEeHHOE MO/IoXKEeHMe: NMONOXKEHME BbIKAOYATENA, B KOTOPOM PA3OMKHYTble KOHTAKTbI
obecneynBaloT NPesyCMOTPEHHbI U30AALMOHHBIN MPOMEXKYTOK B IN1aBHOM Lenw.

A.3.6. Pabouunii unKAn: NocneoBaTelbHOCTb ONepaLuin NnepemMeLLLeHMA U3 O4HOTO NOJIOXKEHUA B Apyroe
C BO3BPaTOM B MepBOE NONOXKEHUE U C NPOXOXKAEHUEM Yepes BCe APpYrne NOMOXKEHUA MPU UX HaNYnN.

A.3.7. KOMMYTaUMOHHbIN LIMKA: NOC/AEeL0BATENbHOCTb HOPMMPOBAHHBIX KOMMYTALLMOHHbIX OMepaLuii,
BbIMOAHAEMbIX C HOPMUPOBAHHbLIMU UHTEPBAIAMU BPEMEHU MEXAY HUMMU.

A.3.8. ABTOMaTuMyeckoe MOBTOPHOE BK/YeHMEe (AlB): KOMMYTAUMOHHbLIA UWMKA, NPU KOTOPOM
BbIK/IlOYaTeNb BCAEL 3@ ero OTKAIYEHNEM aBTOMATUYECKM BKIKOYAETCA Yepes YCTaHOBEHHbI NPOMEXKYTOK

Bpemenn (O - £, - B).
A.3.9. BbicTpoaencTBylolLLee aBTOMaTUYECKOe NOBTOPHOe BKAoYeHune (BAMB): umkn AMB, B KoTopom
BbIK/IOYATe/Ib BHOBb BK/IIOYAETCA MPW AOCTaTOuHO Manoii Gectokosoit nayse f; (f;. < 0,3 ¢), utobwi

nsberkatb Nnepeboes B 3/1EKTPOCHABKEHUM.
A.4. TeXHUYECKME XapaKTEPUCTUKN (MapamMeTpbl) BbiKAtoYaTeNnen
A.4.1. HomnHanbHOE 3HaYeHue napameTpa (HOMUHaANbHLIN NapameTp): no FOCT 18311.

A.4.2. HomuHanbHOe HanparKeHue BblKAOYaTeNA UHOM: MeXOYrno/loCHOe  HanpsaXeHune

(mencTBylolwee 3HaYeHWE), paBHOE HOMMHANbHOMY MeXAydasHOMY HAMPAMKEHUIO INEKTPUYECKUX CETel,
AnA paboTbl B KOTOPbLIX NPeAHa3HaYeH BbIKAOYATENb.

MpumevaHma. 1. 3HayeHMe HOMMWHANBLHOIO HaMpPAMEHWA BbIK/IOYATENA COBMagaeT C KJ1accom
HanpsaxXeHua anekTpoobopyaosaHua no NOCT 1516.3.

2. Bbikntoyatenn Ha HOMUHaAbHble HanpaxKeHUA 0o 20 KB BKAOUMTENbHO NpeaHa3HavyaloTCA TaKXkKe
ana paboTtbl B CETAX C HOMMHANIbHBIMW HAMPAXKEHUAMM, OTAMYarowmMmucs Ha 5% - 10% ot Knacca
HanpAaxeHua, ykasaHHoro B FOCT 1516.3.



A.4.3. Hanbonblwee paboyee HanpsrKeHue UH. Hanbosbllee MeXKAYNOoJIIOCHOE Hanpa)eHune

P’
(nencTeylowee 3HaUeHMe), Ha KOTOPOE paccyMTaH BblKAlOYaTeNb (B YaCTHOCTW, B YCNOBUAX ANUTE/bHOIO
MPUAOKEHUA 3TOTO HANPAXKEHUA).

A.4.4. HOMUHanbHbIM ToK Bbikatouatens [, : HanbobWMI AONYCTUMBIA MO YCNOBUAM Harpesa

yacTel BbIKNOYATENA TOK HArpy3KM B NPOAO/IKUTENIbHOM PEKMME, Ha KOTOPbIA PaccymTaH BblK/lOYaTe lb.

A.4.5. HOMMHaNbHbIN TOK OTK/OYEHMA BbIKAOYATENSA IO,HOM: Hanbonbluee AEVICTBVIOLLI,ee 3Ha4yeHune

nepmop,mqecr(oﬁ COCTBBI’IHI’OLLI,EVI TOKa, Ha OTK/AKYEHUE KOTOPOro pacCyMTaH BblK/AKOYaTENDb NPU
HOPMUPOBAHHDbIX YC/IOBUAX €TI0 KOMMYTaLI,MOHHOVI CNocobHoCTW.
A.4.6. HomuHanbHoe HanpAaxeHune BKAKYAWWMX U OTKAKYAoWKUX YCTpOl;'iCTB npmeoga w

BCMOMOraTe/ibHbIX YCTPOMNCTB UH,HOM : HanpsaeHue (aencreytollee 3HaveHune), ana paboTbl Npu KOTOpoMm (c

HOPMMPOBAHHLIMW NpeaebHbIMU OTKNOHEHUAMM) PACCUMTAHbI BK/THOYAIOLWLME W OTKOYAtOLWMeE YCTPOMCTBA
NpuMBOALA U BCMOMOTaTe/IbHble LEenMW.

A.4.7. CobcTBEHHOE BpemA OTKNHYEHUA to.c: UHTEpPBaa BPEMEHUN OT MOMEHTaA NoAa4Yn KOMaHAbl Ha

OTKNIOYEHME [0 MOMEHTA NPEKPALLEHUSA COMPUKOCHOBEHUA (PasMblKaHMA) AYroracuTesibHbIX KOHTAaKTOB
(&5 BbIKNtOYATENEN C LWYHTUPYIOWMMM PE3UCTOPaMU CNedyeT pasinyaTb BpeMa 40 MOMEHTA NpeKpaLLeHns
COMPUKOCHOBEHUS OCHOBHbIX AYroracuUTesIbHbIX KOHTAKTOB M TO Ke - A/1A AyroracuTeNibHbIX KOHTAKTOB
WYHTUpPYIOLWeNn uenu).

CobcTBEHHOE BpPEMA OTKIHOYEHMA BbIK/IOYATENS ONpenesnseTcs B COOTBETCTBMM CO Crnocobom
OTK/IIOYEHMA, KaK YCTAaHOBNAEHO HWMXKE, U C /oBbIM YCTPOMCTBOM BbIAEPIKKM BPEMEHMU, ABAAIOWMUMCA
HEOTbeMJ/IEMOM YaCTbO BbIKAKOYATENA, YCTAHOBAEHHbIM HA CBOIO MUHMMAJIbHYIO PEFY/IMPOBKY:

a) 4NA BbIK/OYATENEl, OTKIOYAOWMX C Nomolpto atoboli Gopmbl BCMOMOraTesIbHOW 3Hepruu,
cobCTBEHHOE Bpems OTK/IIOYEHWA NPeacTaBAseT MHTEPBA/ BPEMEHU MEXK LY MOMEHTOM NOAaYM KOMaHAbI Ha
KaTyLKYy OTK/OYEHUA MW pacuenuTenb BbIKAloYaTeNsd, HaxoAALWErocA BO BKAKOYEHHOM MONOMKEHWUU, U
MOMEHTOM, KOr4a AyroracutesibHble KOHTaKTbl Pa30OMKHYTCA BO BCEX MOAKOCAX;

6) Ana CaMOOTKNIOYAlOLWLErocA BblK/loYaTeNa cobCcTBEHHOE BpPemMA OTK/YEeHMA npeacTaBaseT
WHTEPBAN BPEMEHM MENXKAY MOMEHTOM, NPV KOTOPOM TOK B F1aBHOM LEnu BbIKAOYaTeNn, HaXoAALWeroca Bo
BK/IIOYEHHOM MOJIOXKEHMM, AOCTUraeT 3HayeHUs cpabaTbiBaHMA pacuenuTens MaKCUMasbHOro TOKa, U
MOMEHTOM, KOr4a AyroracutesibHble KOHTaKTbl Pa3OMKHYTCA BO BCEX MOJOCAX.

HopmupoBaHHOe COBCTBEHHOE BPEMA  OTKAOYEHMA  BblKAOYaTeNa MNPUHMMAETCA  PaBHbIM
M3MepeHHOMY NPW OTCYTCTBMWM TOKOBOM Harpysku B 1aBHOM LENW BblKAOYaTeNa U Npu HOMWHANIbHOM
HanpAKeHUW NUTAHUA LeNn ynpasaeHus.

[nA BO34YLWHbIX BblKAOYATENEN U ANA BbIKAOYaTeNeln ApyrnX BUAOB C MHEBMATUYECKMMM NPUBOAAMU
3TO BpemMs NPUHMMAETCA PAaBHbIM M3MEPEHHOMY NPY HOMWUHAIbHOM AaB/€HUMN BO34yXa.

Mpumeyanma. 1. CobCTBEHHOE BpemMs OTK/IOYEHUA MOMKET U3MEHATLCA B 3aBUCMMOCTU OT 3HAYeHMUs
OTKNHOYAEMOro TOKa.

2. lnAa MHOropaspbIBHbIX BbIK/OYaTENE MOMEHT, KOTAa AyroracuTesibHble KOHTAKTbl Pa3OMKHYTCS BO
BCEX MOJIl0Cax, onpeaenseTcs Kak MOMEHT Pa3MblKaHMA KOHTAKTOB NepBOro (Mo BpeMeHu) paspbiBa nosoca,
Pa3MbIKaOLLErocs NocAeLHUM.

3. CobcTBeHHOE Bpemsi OTK/IOYEHUA COAepPKUT B cebe Bpemsa onepupoBaHusa oboro
BCMOMOraTe/IbHOro 060pyZ0BaHMNsA, HEOBXOOMMOrO A/ OTK/IOYEHUA BbIK/IOYATEeNA U ABAAIOLLErocA ero
HeoTbeM/IEMOM YaCTbHO.

A.4.8. CobcTBEHHOE BpeMs BK/IKOYEHUA: MHTEPBA BPEMEHU MEXAY MOMEHTOM NoAayYu KOMaHAbl Ha
BK/IIOYEHME BbIKAOYATENA, HAXOAALLErOoCA B OTK/JHOYEHHOM MOJIOXKEHUU, U MOMEHTOM, KOrAa KOHTAKTbI
COMPUKOCHYTCA BO BCEX NOJOCAX.

HopmnpoBaHHoe CcOGCTBEHHOE BPEMA BKAKOYEHMA MNPUHUMAETCA pPaBHbIM M3MEPEHHOMY MpuU
OTCYTCTBUM BbICOKOFO HAMpPAXKEHWUA B INaBHON LEeNW.

[na Bo3gyLWHbIX BbIKAOYATENEN U ANA BbIKAKOYATENeN ApYyrMX BUA0B C MHEBMATUYECKMMN NPUBOSAMMU
3TO BpemsA NPUHUMAETCA PaBHbIM U3MEpPeHHOMY NpU HOMWHANIbHOM AaB/IeHUM CXATOro BO3Ayxa, a AnA
BbIK/IlOYaTeNelN C NPYXUHHbIM MPUBOAOM - MPU HOPMUPOBAHHOM YCUAUM (CTATUHECKOM MOMEHTE) MPYXKUH.

MpumeyaHne. CobCTBEHHOE BpPeMs BK/IOYEHUA COAEPKUT B cebe Bpems onepuposBaHua Ntoboro
BCMOMOraTenbHoro obopynoBaHuA, HEODXOAMMOro A/A BKAOYEHWA BbIKAOYATENA U ABAAIOWErOcA ero
HEOTbEM/IEMOW YaCTbHO.



A.4.9. BeckoHTaKTHasA naysa [, : MHTEpBan BPeMeHU MeXAy MOMEHTOM, KOrja AyroracutefbHble

KOHTaKTbl Pa3OMKHY/IUCb BO BCEX MOJIOCAX, 1 MOMEHTOM, KOrA4a KOHTaKTbl CONPUKOCHY/NCb B MEPBOM
nosatoce BO Bpemsa onepaumm NOBTOPHOIO BKAKOYEHUA.

BecKkoHTaKkTHaA naysa HopmMmupyeTca:

a) Npu OTCYTCTBMM TOKA U (MIM) HanNpAXKeHWA B rMaBHOM Lenu BbiKAoYaTens;

6) NpM HOMUHANBHOM HaNpPsAKEHUM Ha BbIBOLAX LLenel ynpaBaeHus;

B) NP HOMMHA/NBHOM [AaBAEHUM CHKATOMO BO3AyXa WAW rasa [AAA BO3AYLWHbIX WAW Fa30BblX
BbIKAtOYaTENEN UM [NA BbIKAOYATENen APYrMx TUNOB C MHEBMATUYECKUMMU (MHEBMOrMAPaBANYECKMMM)
npuBoAamu;

r) NpY HOPMUPOBAHHOM YCUANKN (MOMEHTE) NPYXKUH A1 BbIK/NOYaTENel C NPYKUHHBIM MPUBOAOM.

A.4.10. Bpema 3aMKHYTOro coctoAHmA npu AlB: nHTepBan BpeMeHU MexKay MOMEHTOM KacaHuA
KOHTAQKTOB B NEpPBOM MOJtOCE MPWU OMnepaLnum BKAKYEHUA U MOMEHTOM pPa3MbIKAHUA AyroracuTenbHbIX
KOHTaKTOB BO BCEX MOJIOCAX NPU NOCneaytoLLel onepaLmm OTKAIOYEHNA.

MpumeyvaHne. Ecan He OroBOpeHO MHOE, CYMTAETCA, YTO KOMaHAa Ha Uenb OTKAOYeHMA noaaeTca B
MOMEHT, KOrga KOCHY/IMCb KOHTaKTbl B MepBOM MOJIOCE MPWU BKAOYEHUMWU. ITO COCTaBAAET MUHMMANbHOE
BpemMA 3aMKHYTOro coctoaHuAa npu AMB.

A.4.11. CKBO3HOM TOK KOPOTKOFO 3aMbIKaHWA: TOK KOPOTKOrO 3aMblKaHMA, NPOXOAALMA 4Yepes
BbIK/IlOYaTE b U HE OTK/II0OYAaEeMbII BbIK/IlOYaTENEM.

A.4.12. KpaTKOBpPEMEHHbII BblAEPKMBAEMBIN TOK (TOK TEPMUYECKOW CTOMKOCTM) IT: TOK, KOTOpbIl
BbIK/tOYaTeNb AO/IKEH MPONYCKATb BO BKAOYEHHOM MONOMKEHUM B TeYEHUE HOPMMPOBAHHOFO KOPOTKOrO
NPOMEKYTKa BPEMEHW NPU NPEeANUCAHHbIX YCA0BUAX MPUMEHEHUA U NOBELEHMSA.

A.4.13. Bpemsa KOpOTKOrO 3amblKaHus [, .: Bpemsa NpoTeKaHWA 4Yepe3 BK/IOYEHHbIN BbIK/IYaTeNb
CKBO3HOIO TOKA KOPOTKOFO 3aMblKaHMS.

A.4.14. TINK KPaTKOBPEMEHHOIO BblAEPXKMBAEMOr0o TOKa (TOK 3/1IeKTPOAMHAMUYECKON CTOMKOCTH) l'H:
3HAa4YeHMe MNWKA TOKA, KOTOPbIM BbIKNOYATENb LO/KEH BblAEP!KaTb BO BKAOYEHHOM MOJIOXNKEHUN MPU
npeAnuCcaHHbIX YCI0BUAX NPUMEHEHUA U NOBEAEHMUA.

A.4.15. KomMyTaLMOHHasA CNocobHOCTb: CMOCOOHOCTL BbIKAOYATENA KOMMYTUPOBATL (BKAKOYATL U
OTKNIOYATb) INEKTPUYECKUNE LLENM B NPESNMCAHHDBIX YCNOBUAX.

PasnuyuatoT:

- KOMMYTALIMOHHYIO CNOCOBHOCTb NPU BKAKOYEHUM - 3TO BKAIOYAKOLWAA cnocobHOCTb, onpeaensaemas
TOKOM BK/IIOYEHUS;

- KOMMYTaUMOHHYIO crnocobHocTb NpPpn OTKAKOYEHUN - 3TO OTK/TIOYAOLW,aA CI'IOCO6HOCTb, onpegenaeman
TOKOM OTK/NHOYEHUA.

A.4.16. leiicTByiOLLEE 3HAYEHME NEPUOANYECKOIM COCTABAAIOLLLEN TOKa OTKAKOYEHUA BbIKAOYaTeNA Io.n

. AeNCTBYlOLLEE 3HAYeHMEe MepUoaMYECKON COCTaBAAIOLWLEN TOKA OTKAIOYEHMA B MOMEHT Pa3MblKaHUA
KOHTaKTOB.
A.4.17. OTHOCUTEeNbHOE coAeprkaHMe anepuoAMYECKOM COCTaBAAIOWLEN B TOKe OTK/IOYEeHUS ,B:

OTHOLLEHMEe 3HAYEHUSs anepmnoaMUYECcKON COCTABNAIOLLEM TOKA OTKIOYEHUA K aMNAUTYAHOMY 3HAYeHU IO ero
NepuoaMYeckon CoOCTaBAIOLLEN B MOMEHT Pa3MblKaHMA KOHTAKTOB.
A.4.18. HopmunpoBaHHOE 3HaYeHne OTHOCUTE/IbHOTO COAEPKaHMA anepuoanYecKkomn CoCTaBAAIOLLEN B

TOKe OTK/A4YeHunA ﬂH : Hanbonblee AonyCckaemoe 3Ha4vyeHune ﬂ NP HOMUHA/IbHOM TOKE OTK/TIIOYEHUA.

A.4.19. HopmunpoBaHHOE 3HaYEHME TOKA OTKAOYEHMUA IO.H : AelcTBylollee 3HaYeHMe NepuoanYeckom

COCTaBNIAIOWEN TOKA OTK/IOYEHUS B MOMEHT pPa3sMblKaHUA  KOHTAKTOB, HOPMMpPOBaHHOE A/s
COOTBETCTBYHOLLETO PEXKUMA UCTbITAaHUA.

A.4.20. HauanbHoe aeicTBylollee 3HAaYeHMe NepUOAMYECKOl COCTaBnAoWeN ToKa BraoueHns [ :

OeNcTBytolLee 3Ha4YeHMe NepmnoLMUYEcKon COCTaBAAIOLLEN TOKA BKAOYEHMA B MOJOCE BbIKAKOYATENs nocse
BO3HWKHOBEHWA TOKa NpU Oonepaumm BKAKYEHUA.
A.4.21. HopmnpoBaHHOE Haya/bHOEe AENCTBYIOLLEE 3HAYEHNE NEPUOAMYECKON COCTaBAAIOWEN TOKA

BKOYEHUA IB.H: Hanbosblee A0ONYCTUMOE AENCTBYIOLLEE 3HAYEHNE NepMoaMUYECKON COCTaBAAIOWEN TOKa
BK/IIOUYEHMUS.

A.4.22. Tok BKIOYeHWs (NUK) I, : 3HaueHWe nNWKa nepBoi GO/bWON MONYBONHBI B MO/OCE



BbIK/IlOYaTeNA BO BPEMSA NepexoAHOro nepmoaa nocse BOSHUKHOBEHUA TOKa NpU onepaLmMm BKAOYEHUA.
MpumedaHua. 1. 3HaYeHME MUKA MOMKET Pas3nyaTbCa OT OLHOr0 MOJCA K APYroMy U OT OgHOM
onepauuun K Apyron, MOCKONbKY OHO 3aBMCUT OT MOMEHTA BO3HWKHOBEHWS TOKa OTHOCUTEIbHO BOJIHbI
NPWUIOXKEHHOTO HanpPsXeHus.
2. Ecamn pns mHorodasHoM Lenu ycTaHaB/IMBAETCA eANHCTBEHHOE 3HaYeHMe (MMKa) TOKa BKAOYEHMUS,
TO 3TO AO0NXKHO bObITb 60/blLIEE 3HAUYEHMe B Ntoboi dase, ecnm He OroBOPEHO UHOoe.

A.4.23. HopmupoBaHHOe 3HaYeHMe N1Ka ToKa BKAYeHuA 1, , : Hanbonbluee gonyckaemoe 3HauyeHne

NMKa TOKa BKAOYEHMUA.

A.4.24. BoccTaHaBAMBalOLWEECA HaMPAMKeHWe: Hanps)KeHue, NOABAAIOLEECAs MeXAay BblBOAaMU
Mo/0Ca BbIK/IOYaTE A MOC/E OTK/IOYEHUA TOKa.

MpumeyaHMe. DTO HaMNPAMKEHWE MOXET PaccMaTpuBaTbhCA B ABYX MOC/AeA0BaTe/IbHbIX MHTEpBasax
BPEMEHU: BO BPeMsA MNEepBOro MHTEpBasa CyLLEeCTBYeT MepexoAHOoe HanpsKeHue, 3a KOTOpbIM criedyer
BTOPOW, B TeYEHWEe KOTOPOro CYLLECTBYET TO/IbKO BOCCTaHaB/IMBAOLLEECA HaMpAMKeHWe MPOMbILLIEHHOM
4acToTbl.

A.4.25. BoccTaHaBAMBaloLULEeC HaNps)KeHMe MNPOMbIWAEHHOW 4acToTbl (BO3Bpaulatolleecs
HanpsXeHue) UB: BOCCTaHAB/AMBAlOWEECA HaNpAXKeHMe nocae MNpeKpaleHna ABNEHUIA NepexoaHoro
npouecca.

A.4.26. KoadpoduumeHT nepBOro racaAwero nostoca KH. OTHOLLEHMe BOCCTaHABAMBAlOLLEroCA

.
HaNPsA*KeHWs NPOMbIWNEHHON YacTOTbl Ha NEPBOM racAllemM Ayry NOKCe NPU OTKAIOYEHUU TpexdasHoro
KOPOTKOro 3amMblKaHuA K dasHOMY Hanbonbliemy paboyemy HanpsKeHMUIo.

A.4.27. TepexogHoe BocCTaHaB/MBaloweeca HanpaxeHue (MNBH): BoccTraHaBauBatolleecs
Hanps)KeHWe B TeYeHWe BPEMEHMU, KOTAa OHO MMEET 3aMeTHO BblpaXKeHHbIM nepexoaHbln xapaktep. OHo
MOXKeT O6bITb KonebaTenbHbIM WAM  anNepuoauyeckMm WAW UX KOmMbMHauumelr, B 3aBUCMMOCTU OT
XapPaKTePUCTMK LEenn 1 BbIKAOYATeNA, OTPaKaeT TaKKe CMeLLeHME HanpsKeHUs HeuTpaan mHorodasHomn
uenu.

MBH B TpexdasHbIX LEenAX, eCM He OFOBOPEHO MHOE, - 3TO HAMNPSAXKEHUE MEXAY BbIBOAAMW MEPBOro
racsiLLero noJitoca, Tak Kak 3To HanpaXeHne 00blYHO BbilE, YeM Ha KaXKAoM U3 ABYX APYrUX MOJIOCOB.

A.4.28. CobcTBEHHOE Mepexo4HOEe BOCCTaHABAMBAlOWEECA HanpaxeHue (uenu): nepexogHoe
BOCCTaHaBAMBalOWeeCcA Hanpa)eHue LUenn OTHOCUTEeNbHO BbIK/JlOYaTena, onpegensemoe  TONAbKO
napameTpamm KOMMYTUPYEMOM MAM UCNbITAaTENbHOM LLeNu Npu OTKAOYEHUM TOKa 6e3 anepuoguyeckon
cocTaBfiAloWwen n "uaeanbHbIM BbiKoYyaTenem" (T.e. BbIK/AlOYaTeNEeM, MOJIHOE COMPOTMB/EHME MeXKAy
pa3MblKaeMbIMM KOHTaKTamu KOTOpoOro npu "ecrectBeHHOM" nepexofe TOKa 4Yepe3 Hy/lb MrHOBEHHO
N3MEHAETCA OT HyAA A0 6eCcKoHeYHOCTH).

A.4.29. KoaddnumMeHT npeBblleHNs aMnInTyAbl NepPexoaHOro BOCCTaHAaBAMBAOLWErOCA HaNpPsAKeHUs

(koadduumeHT  amnanTyabl) K,: oTHoweHue  MaKcMManbHOro  3HadyeHus nepexoaHoro

BOCCTAHAB/IMBAIOLLETOCA HANPAXKEHUA K aMNINTYAHOMY 3HAYEHMIO BO3BPALLAIOLLErOCA HanpaAXeHus.
A.4.30. HayanbHOe nepexofHoe BOCCTaHaB/MBatoweecs HanpsxeHue (HMBH): coctasnsaowan MBH B
€ro Ha4ya/ibHoM YacTn, 0bycnoBAEHHAA KoebaHUAMM Manoi aMNIUTYAbl C NOBbILWEHHON YaCTOTOM Ha LWKMHAX
pacnpenennTenbHOro yCTpomcTBa.
A.4.31. KoadpdULUMEHT NMKA KOPOTKO3aMKHYTON IMHUKU (NpM HeyaaneHHOM KOPOTKOM 3aMblKaHUK)

Kn.n : OTHOLLEHME HanbONbLLEro OTKIOHEHUA nepexogHoro HanpAaxeHuA "d)a3a-3EMJ'IF|“ BO3AyLLIHOl71 IMHNN

OT HAa4Ya/IbHOIo 3Ha4YeHNA NOoCne OTKAOYEHNA KOPOTKOIo 3aMblKaHUA Ha Hel K Ha4Ya/ibHOMY 3HA4Y€HUIO 3TOIo
HanpAaxxeHwuAa.

MpumeyaHue. 3HayeHMe Ha4vyanbHOro nepexogHoro HanpAaxXeHmAa Ha JIMHUKU COOTBETCTBYET MOMEHTY
noracaHnAa ayrn B paCcCMaTpmuBaemMom nositoce.

A.4.32. Hanps)xeHue nepepn BK/IOYEHUEM UBK: OeNcTBylolLee 3HAYEeHMEe HaMnpAXKeHudA, KoTopoe
CyLLecTBYeT MeXay BbIBOAAaMM NOAOCA BbIKAOYATENA HENOCPeACTBEHHO nepes BOSHUKHOBEHUEM TOKa.
A.4.33. Bpema ayru Z‘H: MHTEepBan BPEMEHU MeXAYy MOMEHTOM MNepBOro BO3HMKHOBEHUA AYyrn U

MOMEHTOM OKOHYATE/IbHOIO €€ NoracaHMA BO BCEX NOJIKOCAX.
A.4.34. lMonHoe BpemMA OTKNHYEHUNA: NHTEPBA/ZT BpEMEHU MeXXAYy Ha4a/lIoM onepaunn OTKAKYEHNA U
OKOHYaHMWeMm noracaHnAa gyru Bo Bcex Nos0cax.



A.4.35. Bpema BK/IIOYEHUA: MHTEPBA/I BPEMEHN MEXAY MOMEHTOM NOAa4YM KOMAHAbl Ha BKAKOYEHME
BbIK/IlOYATENA, HAXOA4ALLETOCA B OTKKOYEHHOM MONOXKEHUN, U MOMEHTOM Hayaa NPOTEKAHMNA TOKa B NEPBOM
nosatoce.

MpumeyaHus. 1. Bpemsa BKAOYEHMA COAEPKUT BpPemMs onepupoBaHuA ntoboro BCnomoraTesibHOro
obopynoBaHMs, HEOOXOAMMOrO A/ BK/OYEHMA BbIKAOYATENA U ABAAIOLWEIToCA HEOTbeM/IEMOWM YacTblo
BbIK/AtOYaTens.

2. Bpems BK/IIOYEHMA MOXKET U3MEHATLCA B 3aBUCUMOCTM OT BPEMEHU AYTU NPU BKAOYEHNN.

A.4.36. MpepBapuTenbHbli NPo6oi MPU BKAOYEHUU: BO3HWKHOBEHME AOYIM MEXKAY KOHTaKTamu
BbIKNtOYATENA NPU UX COAMKEHWUM B MPOLLECCE ONepaLnmn BRAOYEHMA.

A.4.37. Bpema 4yru npu BKAOYEHWUW: MHTEPBAI BPEMEHWN MEXKAY Hauya/IoM NPOTEKaHUA TOKa B MepBoOM
Mo/toCe BO BPEMA OnepaLmn BKAKOYEHUA U MOMEHTOM KacaHWA KOHTAaKTOB BO BCEX MOKOCAX.

MpumeyaHue. Bpemsa Ayrv npu BKAOYEHUM 33aBUCUT OT MIHOBEHHOMO 3HaAuYeHWUA MPUIOKEHHOMO
HanpsAKeHWsA BO BPEMA KOHKPETHOW onepauun BKAOUYEHUA U NOSTOMY MOMKET CYLLECTBEHHO U3MEHATLCA.

A.4.38. becTokoBas naysa npu AMB 7, : MHTepBan BpeMeHN MeX 4y OKOHYaTe/IbHbIM NoracaHnem ayru

BO BCEX MOAIOCAX MPW OMepaLuu OTKAKYEHMA UM MepBOro NoABJAEHMA TOKa B A06OM M3 NOMOCOB Npu
nocneaytoLen onepaLmm BKAOYEHUS.

A.4.39. KpWUTUYECKMI1 TOK: 3HaAYeHMe TOKa OTKIIOYEHMA MeHee 3HayeHWs HOMWMHA/NbHOro TOKa
OTKNKOYEHMWSA, NPU KOTOPOM BPEMS AYrv 3HaUMTeIbHO BO3pacTaeT.

A.4.40. MonyBoNHA: YacTb KPUBOW TOKaA, OrpaHMYEHHan 4BYMA NOCAeA0BaTENbHbIMU NepeceyeHnamm
HYNEBOM NTNHUMN.

MpumeyaHue. YCTaHaBAMBAETCA pasinyme mexay 60/1bwol U Manoi NosyBoaHaMK B 3aBUCUMOCTM OT
WHTEPBA/Ia BPEMEHMU, KOTOPbIN MOXKET bbiTb 6oslee UM MeHee noaynepuoaa NepemeHHON CoCTaBaAoLWwEeNn
TOKa.

A.4.41. NoBTOPHbLIN Npoboii: BO30OOHOB/IEHNE TOKA MEXAY KOHTaKTaMW BbIK/JKOYaTeNs B npoLlecce
ornepaumMn OTKJAKYEHUA EMKOCTHOTO TOKa Moc/ae TOro, KaK TOK OCTaBa/lCA PABHbIM HYJ/0 B TeyeHue
NMPOMEKYTKa BpeMeHU, paBHOro uan 6osbliero 1/4 nepmona NpoMbILLIEHHOM YacToTbI.

A.4.42. MoBTOpHOE 3a*KMraHne: BO30OHOBAEHNE TOKA MeXKAy KOHTAKTamMM BblK/oYaTens B npolecce
onepaunn oTKAOYEHMA EMKOCTHOTO TOKa MM TOKA peakTopa Nnoc/e Toro, Kak TOK 0CTaBascsa PaBHbIM HY/HO
B TeUEHMe MPOMEKYTKa BpeMeHU, MeHbluero 1/4 neproaa NpomMblLLAEHHON YacToTbl.

A.4.43. HopmupoBaHHOe paBneHWe 3ano/IHEHMA T[a30BOrO BbIK/AOYATENA: [JaBfeHWe ras3a B
meranackansax (abcontoTHoe uam M3bbITOUYHOE), NPUBEAEHHOE K HOPMAJ/IbHbIM aTMOCPEPHbIM YCAOBUAM
(temnepatypa natoc 20 °C, gasneHune 101,3 KMa), 4O KOTOPOro 3amnosiHAETCA BbIKAOYATENb NPU BBOLE B
3KcnyaTaumio.

A.4.44. [aBneHne CUrHanusaumMm ANA ra3oBOrO BblKAlOYATeNA: AaBAEHMEe rasa B Meranackanax
(abcontoTHoe WM U3BbLITOYHOE), NPUBEAEHHOE K HOPMaJbHbIM aTMOCHEPHBIM YCNOBUAM (TemnepaTtypa
nnatoc 20 °C, gasnenue 101,3 kMa), NnpM KOTOPOM YCTPOMCTBO KOHTPOAS AaB/E€HUSA B BblK/loyaTesne nogaer
CUTHAN CHUXKEHWA AaBNEeHUA ra3a u TpebyeTca NoAKayKa rasa B BOSMOXHO KOPOTKUI CPOK.

A.4.45. laBneHne 61OKMPOBKM Fa30BOr0 BbIKAOYATENA: AaBNeHWe ra3a B Meranackanax (abcontotHoe
AN n3bbITOYHOE), NPMBEAEHHOE K HOpPMasbHbIM aTMochepHbIM ycnosuam (Temnepatypa natoc 20 °C,
AasneHune 101,3 KMNa), Npyu KOTOPOM YCTPOMCTBO KOHTPONA AAaBNEHMA B BblKAloyaTene 6J10KupyeT paboty
BbIKNtOYATENSA, TaK KaK MpW AajibHEWeM CHUMKEHUWU OaBleHus He obecneymBaeTcs KOMMYyTaLMOHHasA
CNOCOBHOCTb, 3/IEKTPUYECKAN NPOYHOCTb U30AALMU UK APYTUE XaPaKTEPUCTUKM BbIKAOYaTENA.

MpunoxeHue b
(cnpaBoyHoe)

OBO3HAYEHUA N COKPALLEEHNA

B HacToAweM cTaHAapTe NpMMeEHEHbI cieaytolme 0603HaUYeHUA U COKpaLLeHNA:
6.1. O603HaueHuA



1 - 3HaueHune aneproamyeckoit cocTaBnsAIoLLel TOKa KOPOTKOTO 3aMblKaHMS;

T - BpemA OT MOMEHTa BO3HMKHOBEHMA KOPOTKOro 3aMblKaHUA A0 MOMEHTa pa3MbliKaHUA

OyroracuTe/ibHbIX KOHTAKTOB;
u, u,, t, t,, t;, u, [, - napameTpbl YCNOBHON rPaHWYHON JIMHUN MEPEXOAHOrO
BOCCTaHaB/IMBAIOLLErOCA HAMNPAKEHUS;
S - ckopocTb MBH;

UBH - MOJIIOCHOE BO3Bpallaoleeca HanpAXXeHne,;

fi, t, U, - napameTpbl YCNOBHOW rPaHUYHOM JIMHWM HAYaNbHOW YacTM NEpPexosHOro
BOCCTaQHaB/IMBAIOLLErOCs HaMNpPAXKEHUS;

t,; -napametp MNBH co CTOPOHbI NMMHUM MPU UCTIBITAHUAX BbIKAOYATENA HA OTK/IIOYEHWE HeydaneHHOro
KOPOTKOro 3aMblKaHWs;

QH - pacxog, rasa Ha yTe4YKM B 30He HOpMaJibHbIX TeMMepaTyp A1 ra30BOro BblK/OYaTeNs;

Vs - pacxop Bo3ayxa Ha BbiNOAHEHME Onepauuy;

OHH - HENTpasbHas TOYKa Lenu NUTaHMA B CXEME WUCMbITaHUIN BbIKAOYaTENA Ha KOMMYTALMOHHYIO
CrMocobHOCTb;
0K3 - HelTpanbHas TOYKA KOPOTKO3aMKHYTOM LENnM B CXEMe WCMbITaHMWA BbIKAOYATENs Ha

KOMMYTaLMNOHHYI0 CNOCOBHOCTD;
Al , A2 ) ey A7 - BUAbl UCMbITAHNI HA KOMMYTALMOHHYIO CMOCOHBHOCTb B COOTBETCTBUM C Tabanuein 18
HacToALLEero CTaH4apTa;

U, - MexxnoniocHoe BO3BpaLLaloLLeecs HanpsaxeHue;

UBK_H - MONTIIOCHOE HanpAXeHue nepen BKAKYEHNEM;

U.,... - MexnontocHoe HanpaxeHune nepes BKIOYEHNEM;

T10 - peum UCMbITAaHUA Ha KOMMYTAUMOHHYIO CNOCOBHOCTb MPW TOKE, COCTaBAAIOLLEM OKOJIO

0,17

0,HOM 7
T30 - pexnm MUCMbITAHU Ha KOMMYTaLMOHHYIO cnocobHocTb npun TOKe, COoCTaBaAoWwEM OKO0

0,31

O,HOM;
T60 - pemm UCMbITAaHUA Ha KOMMYTAUMOHHYIO CNOCOBHOCTb MPW TOKE, COCTaBAAIOLLEM OKOJIO

0,6/

0,HOM
T100s - PEXMM MCMbITAHUI Ha KOMMYTALMOHHYIO cnocobHocTb npu Toke 1 .., He copepaluem
anepuoamMyecKkol coctaBnatoLLei (,B < 20%);

T100a - PesKMUM MCMbITaHMIA Ha KOMMYTaLMOHHYIO cnocobHocTs npn Toke 1 .o\ ¢ anepuoanyeckoii
coctasnaoweit = ﬂH;

Tcrl - peXXum MCNbITaHUM Ha KOMMYTAUUOHHYIO CNoOCo6HOCTb NPpU KPUTUYECKUX TOKaX 0,8]07H0M n

0,451

0,HOM 7
Tcr2 - peXXum UCMbITaHUI Ha KOMMYTAUMOHHYIO CNOCOBHOCTb MPU KPUTUYECKMX TOKAX 0,45]0,H0M "

0,217

0,HOM ’
Ter3 - pexmnm UCnbITaHMM Ha KOMMYTALMOHHYIO cnocobHocTb NpU KPUTUYECKUX TOKaXx 0,2[0,H0M 7]

0,057 0.,
OP1 - peXMm MCNbITaHWMIA Ha KOMMYTaLMOHHYI CNOCOBHOCTb B YCNOBUAX paccornacoBaHus ¢as npu

TOKe O, 0751

0,HOM 7
OP2 - pesKuMm MUCMbITaHUA Ha KOMMYTaLMOHHYIO CMOCOBHOCTb B YC/NOBUAX PaccorniacosaHua ¢as npu

toke 0,251

0,HOM 7



Tlph - peXxum McnbITaHUIA Ha KOMMYTaLMOHHYIO CMNOCOOHOCTb B YCA0BUAX 04HOPA3HOIO KOPOTKOro

3aMblKaHUA NpU TOKe ]O,HOM;

T2ph' - peXMM MCNbITAaHWN Ha KOMMYTAUMOHHYH CNOCOBHOCTb B YC/AOBUAX ABOMHOrO KOPOTKOrO
3aMblKaHMSA Ha 3eMJ1t0 NPU ToKe 0787IO,HOM’.

T2ph" - pexxum mcnbITaHU Ha KOMMYTALMOHHYIO CNOCOBHOCTb B YCNOBUAX ABYX($PA3HOro KOPOTKOro
3aMblKaHUA;
L90 - perKMm UCMbITaHWUMA HAa KOMMYTALMOHHYO CNOCOBHOCTb B YC/NOBUAX HEYAANEHHOro KOPOTKOro

3aMbIKaHUA NPU TOKe 0,9[0,,{0,\4;

L75 - peXvm MCNbITaHUA Ha KOMMYTALMOHHY CNOCOBHOCTb B YCI0BUAX HEYAANEHHOrO KOPOTKOrO
sambikatua npu Toke 0, 75]0’H0M,-
L60 - peXXkvM MCNbITaHUA Ha KOMMYTALMOHHYIO CNOCOBHOCTb B YCI0BUAX HEYyAANEHHOrO KOPOTKOro

3aMbIKaHKUA NPU TOKe 0, 6IO,H0M ;

T100s(a), T100s(b) - pexkMmbl UCMbITaHWUIA Ha KOMMYTaALMOHHYIO CMOCOBHOCTb, 3aMeHSAIoLLME PEKUM
T100s;

U,,, - NPUHYANTENbHbIV MUK HaNPAXKEHNA UCTOYHUKA NUTaHNA OTHOCUTENbHO 3€MAN NMPU UCTIbITAHNAX
Ha OTK/IIOYEHME LWYHTUPYIOLWETO PEaKTopPa;

U. -HavyaNbHOE HanpsaXeHne B MOMEHT Cpe3a TOKa NPU UCNbITaHUAX Ha OTK/ItoYEeHMe WYHTUpPYLoLwero

m
peaKkTopa;

umr - MUK BOCCTaHaB/1IMBalOLWLErocA HanpAa>xXeHuna npu UCNbITaHNAX Ha OTKAKOYEHUE WYHTUpPYoLWero

peaKkTopa;

T/lw - HanpAaxeHwune Ha BblK/1lo4YaTesie B MOMEHT NMOBTOPHOTO 3aXXUFaHUA NN I'IpO6OFI npun NcNbiTaHNAX

Ha OTK/IIOYEHME LWYHTUPYIOLWErO PEaKTopPa;
T, - TemnepaTypa OKpyaloLero BO3AyXa NPU MCMbITaHUAX HA YCTOMYMBOCTb K KAMMATUYECKUM
BHELHMM BO34eNCTBYOWMM dhaKTopam;

71H - HUXKHEEe 3HaYeHne TemnepaTypbl BHELWHeNn cpeabl Npu akcnayaTtauunu;

7; - BepxHee 3Ha4YeHne TemnepaTypbl BHEWHEN Cpeabl NPu aKcnayaTaunn.

6.2. CokpalyeHuna

KPY - KOMN/IEKTHOE pacnpeaennTesibHoe YCTPOMNCTBO;

KPY3 - repmeTMyHOE 3/1€ra3oBoe KOMMNAEKTHOE pacnpeaennTesbHoe YCTPOMUCTBO;
BO - uuKkn onepaunit BKAKOYEHNE-OTKIIOYEHNE;

OB - unKkn onepawmii OTKAIOYEHME-BKIIIOYEHUE;

OBO - UMK onepaunii OTKNOYEHME-BKIHOYEHNE-OTKIOYEHUE;

3UIM - KOMNAEKT 3aNacHbIX YacTel U NPUHaANeKHOCTEN;

OKP - onbITHO-KOHCTPYKTOPCKas paboTa.

MpunoxeHue B
(pekomeHngyemoe)

MEPEYEHDb
TEXHUYECKUX JAHHDbIX, KOTOPbIE CIEAYET YKA3bIBATb
B TEXHUHECKMX YCNTOBUAX HA BbIK/TIOHATE/IN,
SKCNNYATAUMOHHbBLIX N TEHAEPHbBIX AOKYMEHTAX

Knnmatnyeckoe ncnosiHeHue n KaTeropua pasmeleHumAaA.

HuKHee 1 BepxHee 3HaUYeHUA TeMNepaTypbl OKPYXKatoLLEero Bo3ayxa.
HomunHanbHoe HanpAaxeHue.

Hanbosnbliee paboyee HanpsaxeHue.



HoMWHanbHbIN TOK.

HoMWHaNnbHbIM TOK OTKOYEHMUS.

HopmunpoBaHHOE NPOLEHTHOE CoAepKaHne anepmoamnyeckon CocTaBALLEN.

HopmupoBaHHble NapameTpbl TOKA BK/IOYEHUR:

- HanboNbLLNM NUK;

- Havya/ibHOE AelcTByoLee 3HaYeHNe NepnoanNYecKomn cocTaBaatoLWeNn.

HopmunpoBaHHble NapameTpbl CKBO3HOTO TOKa KOPOTKOMO 3aMblKaHUA:

- HaMBONbLINI NUK (TOK INEKTPOANHAMMYECKON CTOMKOCTH);

- cpegHeKBagpaTUYHOe 3HaYeHWe TOKa 33 BPeMA ero NpoTeKaHus;

- Bpems NpoTeKaHMA TOKa KOPOTKOro 3aMblKaHUA.

YpoBeHb 130aaLMn.

NcnbiTaTeNbHble HAaNPAXEeHMA U30NALUN.

[ONMHa NyTU yTEYKN BHELLHEN U3onaumu.

HopmupoBaHHble xapaKTepucTuku MNBH.

HopmunpoBaHHble KOMMYTAUNOHHbIE LIUKAbI.

HopmunpoBaHHan 6ecTokoBas naysa npu AlB.

CobcTBEHHOE BPEMSA OTK/IOYEHMUS.

MonHoe Bpema OTKAOYEHMUA.

Pa3sHOBpPEeMEHHOCTM 3aMblKaHWS U pa3MblKaHMA KOHTAKTOB MOJ/IFOCOB U Pa3pbIiBOB.

CobcTBEHHOE BPEMSA BK/HOYEHMS.

HopMWPOBAHHbIN TOK OTK/AOYEHUA HEHATPYKEHHON BO3AYLWHOM INHUMN.

HopMWpPOBaHHbIN TOK OTK/OYEHUA KOHAEHCAaTOPHOM HaTapeu.

HopmMpoBaHHbI TOK OTKNOYEHMA LWYHTUPYIOLWEro peakTopa.

HomuHanbHOe HanpsaxXeHue BKAOYAOWMX, OTKAOUYAIOLWMUX YCTPONCTB M BCMOMOraTe/bHbIX Lenen 1
poA TOKa.

Tok noTpebieHNsA BKAOYAKOLWMX M OTKAOYAOLLMNX YCTPOMCTB.

Hanpsa»eHue, TOK UM MOLLHOCTb YCTPOICTB NOA0rpeBa.

TemnepaTtypa BKAKOYEHUA YCTPOMCTB NOAOrpeEBa.

XapaKTepUCTUKKN paboTbl MEXaHM3MOB, KOTOpble TPebyrTCA ANA ero sKcnayaTauum.

OasneHue (npuBegeHHoe K 20 °C) 3anonHeHUs 414 ra30BOro BbIKAOYaTeNS.

OasneHue (npuseaeHHoe K 20 °C) cpabaTbiBaHMA CUTHANM3ALUUM NOHUKEHMA AABNEHUS 414 ra30BOro
BbIK/IlOYaTENA.

Jasnerne (npuseaeHHoe K 20 °C) 610KMPOBKM paboTbl rasoBOro BbIKAOYATENS MPU NMOHMUMKEHUU
OaBNeHunA.

CocTaB rasoBoi cmecu, MPUMEHAEMOM B ra30BOM BblK/touaTeNe.

HuxHUI npegen gasneHus, NPU KOTOPOM AOMYCKAeTCs NPOM3BOACTBO OTAE/bHbIX onepauuin ans
BO34YLUHOIO BbIKAOYATENS.

HomWHanbHOe faBneHne n AnanasoH pabounx AaBaeHUn 4na NHeBMaTUYECKOro Npueoaa.

Pacxog rasa (Bosayxa) Ha yTeuKMm.

[JaHHble 0 30He BbIx/0Ma.

Pecypc BbikAtOYaTENA NO KOMMYTALUMOHHOW CTOMKOCTM 40 CpenHero pemoHTa.

Knacc no mexaHW4YeCcKoM CTOMKOCTH.

CpokK cny»k6bl 40 CpeaHero pemoHTa.

CpokK cny»k6bl 40 cnucaHus.

JonycTumoe TaxeHue NpoBOAOB.

Macca BbIKAtOYaTeNs, NpuBoAa, pacnpeaenmtenbHoro Wwkada, rasa, macna u ap.

labapuTHble pa3mepbl BbIKAOYaTENS.

[aHHble gna NpoeKkTnpoBaHUsa GyHAAMEHTA.

NHopmaumna 0 BO3MOKHOCTU ANArHOCTUYECKOrO KOHTPONA CpeacTBaMM MOHUTOPUHTA.

MpunoxkeHune I
(pekomeHngyemoe)



CTPYKTYPA YC/1OBHOIO OBO3HAYEHWA BbIKTKOYATENA U NMPUBOOA

I.1. CTpyKTypa yc/n10BHOro 0603Ha4YeHumA BblKaoYaTenn

X - X X - X/X XX

KnrMaTuyeckoe MCIOJIHEHME ¥ KaTeTopusa
pas3MemeHus 1o I'OCT 15150

HoMMHaJIBHEIM TOK BHIKJIOUATEJIS B aMmIepax
HoMMHAJIBHEIM TOK OTKJIOUEHMS BHKJIOUATEJIS
B KWJIOAMIIEepax

ObozHauUawT pPUMCKMMM umbpamm (I, II,
I1*, III wm 1IV), CTEeIleHb 3arpsasHeHUd
nsonauuu no I'OCT 9920

HomMmHamnpHOE HallpAXeHNre BHIKJIOUATEJIA
B KWJIOBOJIbTAaX

BykBel ¥ umopel (oT »OBYX OO TIIATH),
obosHavanmme BuO ms3neams (B), Haumbojee
CylleCTBEHHEIE OTJINUUTEJIbHEE I[IPUBHAKU
" nNpedrpmnAaTme-—rn3roToBuUTeEIlb

Mpumep ycnoBHOro 0603HaYeHMA B TEXHUYECKMX AOKYMEHTAX M NPW 3aKase BbIK/AOYaTENA ra30BOro
(anerasoBoro) TPexnonlOCHOrO MCNOAHEHUSA Ha HOMUHaNbHOe HanpaxeHue 110 KB co cTeneHbio
3arpAsHeHusa msonauumn |1*, HomMuHaNbHbIM TOKOM OTKAoYeHUs 40 KA, HOMMHa/bHbIM TOKOM 2500 A,
KIMMATMYECKOro UCNONHEHMA Y, KaTeropmun pasmeLeHuna 1:

BrT-11011*-40/2500Y1.

MpumeyaHue. BykBbl 0603HayYaloT ceputo; BYKBbl M 3HAYEHWE HOMWMHANLHOIO HAMpPSXKEHUs - TUM;
0603HayeHue B LEeSIOM - TUMIOUCMOJIHEHWNE BbIK/tOYATENS.

I.2. CTpyKTypa ycnoBHoro o603HayeHua npneoaa
(KOHCTPYKTMBHO CaMOCTOATENIbHOTO, OTAEbHO NOCTaBAAEMOr0):

X - XX XX

KnmmaTuueckoe VICIIOJIHEHUE " KaTeropmda
pasMmemenus no I'OCT 15150
YcynoBHOe of603HAUeHME KOHCTPYKTMBHOTO

UCIIOJIHEHU S WU KOHCTPYKTUBHOT'O
BapMaHTa
BykBel ¥ LUMOPEH (oT mDBYX IO YeTHpEeX),

obozHavanmme BuO msanesams (II), Hambojee
CYWEeCTBEHHLE OTJIMUMTEJILHEE I[IPU3HAKU U
IPeOnpUaATUe -U3T0TOBUTEID

Mpumep ycoBHOTO 0603HaYEHMA B TEXHUYECKMX LLOKYMEHTAX U NpW 3aKase NpuBoaa Npy»KUHHOro 4.

KOJIOHKOBOTO BbIK/AtOYaTeNnsa ¢ pabotom BrkAoveHns 1800 [k, KniMmaTnyeckoro ncnonHeHus YXJ1, Kateropum
pasmelLeHma 1:

MMpK-1800YX/11.

MpunoxerHue [
(pekomeHgyemoe)

HOPMWPOBAHHbIE XAPAKTEPUCTUKW MNBH



ONA TEHEPATOPHbIX BbIK/IFOYATENEN

Tabnumua 4.1
HopmunposaHHble xapaktepuctuku MBH
ONA reHepaTopHbIX BbIKAKOYaTenemn
U /U , KB I , KA |u, xB |t , Mrc [t , Mxc [S =u /t , xB/MKC
HOM H.D O, HOM c 3 d c 3
6/7,2 80 13,3 3,8 1 3,5
10/12 50 22,0 6,2 1 3,5
10/12 63 22,0 5,5 1 4,0
15/17,5 100 32,2 7,2 1 4,5
20/24 100 44,2 9,9 1 4,5
20/24 125 44,2 8,8 1 5,0
20/24 160 44,2 8,8 1 5,0
24/26,5 160 48,8 8,9 1 5,5
24/26,5 200 48,8 8,9 1 5,5
S - ckopocTb I[IBH.

MpunoxerHune E
(obaAsaTenbHoe)

METOONKA
ONPEAENEHNA KO3OOUUMEHTA MOLLLHOCTM UCMbITATENIBHOW LIEMKA

KoaddpuumeHT mouwHocTH (COS (p) B KaxKaoM ¢ase ncnbiTaTeNIbHOM LEeNN MOXKET ObITb C 40OCTAaTOUYHOM

TOYHOCTbIO onpegeneH oOgHUM U3 yKa3aHHbIX HUXKe cnocobos.

E.1. OnpegeneHre No NOCTOAHHbLIM LENu

KoadpdUUMEHT MOLLHOCTU OMPEeAenatoT Kak OTHOWEHMEe aKTUBHOro COMpoTMBAEHMA R K nosHomy
COMPOTMBAEHMIO Z UCMbITAaTENbHOM LENM NPU KOPOTKOM 3aMblKaHUMU.

3HayeHMe R U3MepAlOT Npu MNOCTOAHHOM ToKe. EcAM uUenb BKAOYaeT TpaHcpopmaTop, TO
conpotuenennsa R, nepsuuHoii uenn u R, BTOpUUHOI LenM M3MepsAlOT OTAENbHO M 3HaueHue R

paccunTbiBatoT no dopmyne
R=R,+RK’, (1)

roe K - KoappuumeHT TpaHchopmaumm TpaHchopmaTopa.

MonHoe conpotusaeHue Z, paBHoOe E/IO onpeaensAloT Mo OCUMAMOrpaMme, Kak MoKasaHo Ha

17

pucyHKe E.1.



®

E
lNonHoe conpoTnBaEHNE KOHTYPA Z= _I =

0.1

_ B
D
roe E - 3C cxeMbl B MOMEHT pa3MblKaHUA KOHTAKTOB;
[OAH - TOK OTK/IloYeHUSA;

| - HQYaNO KOPOTKOro 3aMblKaHUA;

[l - MOMEHT pa3MbIKaHWA KOHTAKTOB;

Il - MOMEHT OTKNOYEHMA TOKA;

A - onvHa oTpesKa, NapannesibHoro 0CM opAMHaT, orpaHMyeHHoro ornbawwmmmn 34C 1 npoBegeHHOro
B MecCTe, COOTBETCTBYHOLLLEM MOMEHTY Havyasia BOSHMKHOBEHMUA TOKa K3;

B - AnHa oTpesKa, napansiesibHOro ocu OpAnHaT, orpaHuyeHHoro ormbatowmmmn 34C n npoBeAeHHOro
B MecCTe, COOTBETCTBYIOLLEM MOMEHTY Pa3MblKaHUA KOHTAKTOB;

C- ANvHa oTpesKa, NapaniefibHoOro 0Cu OpANHAT, OFPAHNUYEHHOIO OrnbatoLW MMM TOKA U NPOBEAEHHOTO
B MecCTe, COOTBETCTBYIOLLEM MOMEHTY Hayasa BOSHMKHOBEHUA TOKa K3;

D - AAMHa OTpesKa, NapannefibHOro 0cu OPANHAT, OrPAHNUYEHHOro orMbatoLWwmmmn ToKa M NPoBeAEHHOTO
B MecCTe, COOTBETCTBYIOLLEM MOMEHTY Pa3MblKaHUA KOHTAKTOB;

F - oTpesok, cooTseTcTBYIOWMIA Nonyneproay 3AC B 3afaHHOM MaclwTabe;

G - OTpes3oK, COOTBETCTBYHOLMUI A/IMHE NOAYNepuoaa TOKa, B KOTOPOM MPOMU3OLWNO0 pPasMblKaHUe
KOHTaKTOB

PucyHok E.1. OnpeaeneHune nosHOro ConpoTUBAEHUS
CXeMbl UCMbITaHWM

E.2. OnpegeneHre nNo 3aTyxaHWIO anepuoanyeckoit cocTaBnstoLLein
[na 3Toro mMeToZa CHUMAIOT OCUMANOTPAMMY TOKA KOPOTKOTO 3aMblKaHMs C anepuoamyecKoi
COCTaBAAIOLEN U NPUMEHAIOT GOPMYY

i, =i, (€2

a H.a

roe ia - 3HayeHue anepmo,u,muecxoﬁ coaasnmom,eﬁ B Bbl6paHHbIl‘;1 MOMEHT BpeMEHMU,;

I, . - Ha4YanbHOe 3HayYeHWe anepmuoanYEcKoi COCTaBAAOLLEN;

L - MHAYKTUBHOCTb UCMbITaTENLHOW LiEeny;

t - Bpems, oTCYUMTAHHOE OT Hayasia KOPOTKOTO 3aMblKaHUS;

€ - OCHOBaHWe HaTypasbHbIX 10rapudmoB.

M3 yKasaHHOW dpopmybl onpeaenatoT 3HaveHue R/L cheaytowmm obpasom:

a) N3MEPAIOT 3HAYEHUA lH.a B MOMEHT Ha4a/J/ia KOPOTKOro 3amMbliKaH1A U la - B MOMEHT BpeEMEHU tl'

BbIOPAHHbIN L0 MOMEHTA PACXOXKAEHUA KOHTAKTOB;



6 e Mt i wal, ;
) onpeaensoT 3HaueHme nytem genenus I, Ha I, ;

o o =X
B) N3 maTtemaTnyecKkoun Ta6f|l/1Ll,bI 3Ha4YeHuUn €  onpenenAatoT 3HayeHune X, COOTBETCTBYHOLLLee YaCTHOMY

ot genewus I, Ha L, ;

r) sHauyeHue x, onpeaensiollee coboi Rl‘1 /' L, nenst Ha 1, (B cekyHAax) 1 BbIMMCAAIOT 3Ha4YeHMe R/L.

Yron @ onpegensioT u3 sbipaxenua @ = arctg314L/ R , nocne vero Haxoaat COS Q.

ITOT MeToA, He NPUMEHAIOT, EC/IN TOKN M3MEPAIOT C MOMOLLLbIO TPaHChOpPMATOpa TOKA.

E.3. OnpeaeneHune npu NOMoLLM BCMOMOraTeNbHOro reHepaTopa (MMnoT-reHepaTopa)

Ecnn umeeTca BcnomoraTesibHbI reHepaTop, YCTaHOBAEHHbIA Ha OAHOM Bajy C UCMbITaTeNbHbIM
reHepaTopoM, Hanps)KeHWe 3TOro reHepartopa, 3anMCaHHOE Ha OCUM/IOrpamme, CPaBHUBAKOT No dase
CHayYana c HanpsXXeHWeMm, 3aTeM - C TOKOM UCMbITaTe/IbHOro reHepaTopa.

PasHocTb Mexay GasHbIMM yraamu HanpaXKeHW BCIOMOraTeIbHOro M FNaBHOMO reHepaTopoB C OAHOW
CTOPOHbI U MeXKAY GasHbIMM YrAaMU HaNPAXKEHUA BCNOMOraTe/IbHOro reHepaTopa M TOKa MCNbITaTeIbHOro
reHepaTopa C 4pyroi CTOpoHbl onpegenseT ¢asHblii yroN Mmexay HanpsaKeHMem U TOKOM UCMbITaTeIbHOro
reHepaTopa, Mo KOTOPOMY MOXKET ObITb HanAeH KO3OULMEHT MOLLLHOCTH.

MpunoxerHune XK
(o6s3aTenbHoe)

METO/ ONPEAENEHMA MNUKA COBCTBEHHOIO MNBH
C YYETOM B/IMAHNA NMUKA TALLEHNA

Mpu MCNONb30BaHMM YKasaHHoOro B 9.6.5.9, nepeuncieHune a), metoga onpeseneHns Gopmbl KpUBOW
cobcTBeHHoro MBH ucnbiTaTenbHOM Lenu HeobxogMMO YUYMUTLIBATb BAMSAHME MWKA FaleHWa Ha 3HayeHue
MWKa BOCCTAHAB/MBAIOLWLEroCA HaMpaXeHWs W COOTBETCTBEHHO 06paboTaTb pesynbTaTbl U3MEpPeHUa Ha

ocuunnorpade ana nonydenus 3sHavenma U NnoA/IeXKallero COMOCTaB/EHUIO C HOPMMPOBAHHbLIM

Makc ’
sHauenvem U .

Echrn 3HauyeHMe nuKa raweHua He npesbliwaeT 10% M3MepPeHHOro Ha OCUMANoOrpaMme MUKa
BOCCTAHaB/INBAIOLWLErOCA HaNpAXKeHuA, To ana ogHodactoTHoro NBH, a Takke gna mHorovactoTHoro [BH,
ecnn B Hem npeobnagaeT COCTaBAAOWAA OCHOBHOM Y4acTOTbl, MOXKET MPUMEHATLCA cleaytolWwmin cnocob

onpepenenna U

Makc *

Ha ocumnnorpamme (cm. pucyHok K.1) nsmepator otpeskn A, B u C n c yyetom macwraba 71,

paccuutbisator U no dopmyne

Makc

Uy = ABmy, /(B+C) . (%.1)

Makc



A Hanpsxenue

Bpewmn

u,, I1 - HanNps*KeHMe U TOK B ONbITe;
u, | - cobctBeHHoe MNBH 1 oxKnaaembiint TOK;

MB - BO3Bpaulaouweeca HanpaxxeHne

PucyHok X.1. Ocumnnorpamma gna onpegeneHua nuka
BOCCTAHAB/IMBAKOLLErOCA HanNpsXeHua

Ecnv npu paclwmdpoBKe ocLmMANOrPaMMbl BOSHUKAIOT TPYAHOCTU C onpeaeneHneM BeIMYNHbI OTpe3Ka
B, To gonyckaetca npumeHsTb dopmyny

Uy = (A=K, C)my;, (%.2)

Makc

roe Ka - 3HayeHue KoadodumumneHTa no 6.6.3.1.

MpunokeHue U
(pekomengyemoe)

MPUMEPBI CXEM ®OPMUPOBAHUA KPUBbIX NBH

Mpumepbl cxem dopmuposaHua MBH, onpepensemoro YeTblpbma NapameTpamu, B COOTBETCTBUM C
9.6.5.1 npuBeaeHbl Ha pucyHkax U.1 n N.2. NMpumepsbl cxem popmmposaHmsa NBH, onpeagensemoro 4eToblpbmsa
napameTpamu, gaa cayvyaes, npeaycMmoTpeHHbIx 9.6.5.4, npuseaeHbl Ha pucyHkax .3 n N.4.



PucyHok U.1

e

—— e — e — — —— . —

PucyHok U.2

PucyHok U.3




PucyHok U1.4

Ha pucyHkax U.1 - N.4 WTpux-nyHKTUPHBLIMU INHUAMKU 0603HaYeHbl cxeMbl dopmupoBaHuma MBH.

0O603HayYeHus Ha pucyHKax N.1 - N.4:

Lo - MHAYKTUBHOCTb KOPOTKOTO 3aMbIKaHWUA CXeMbl UCMbITaHWIA;

MB - ncnbITyemblii BbIKAtOYaTeNb;

L L,,R, R, C, C, - peaktopbl, pe3aucTopbl 1 KOHAEHCATOPbI (COOTBETCTBEHHO) cxem dopMupoBaHmsa MNBH.

B tabnumuax U.1 - N.2 npuseaeHbl popmynbl AnA BbIOOpPa 3HAYEHUN 3/1eMeHTOB cxem popmmupoBaHma MNBH. Kaxkaan cxema gaet onpegesieHHoe 3HayeHue 3anasablBaHns

td' KOTOpoe onpengenAaeTcda, B OCHOBHOM, Bbl60pOM 3Ha4YeHnA conpoTmusBaeHnA Rl' 3Ha4yeHune td MOXET yBE/NNYMNBATLCA 3a CHET EMKOCTH, napanneanoﬁ ncnbityemomy

BbIK/ItOYaTeN0 (Cymma cOBCTBEHHON €MKOCTU UCMbITaTe/IbHOM YCTAaHOBKM M AONOAHUTENbHbIX KOHAEHCaTopoB). EMKoCTb, obecneymsatowan Tpebyemoe 3HaveHune £, , moxeT

OKa3blBaTb B/IMAHME W Ha APYrMe XapaKTepuUcTMKU Kpueoi MBH. B aTom ciyyae 3HauyeHUn 31eMeHToB cxem ¢popmupoBaHua MNBH foKHbI BbiTb OTKOPPEKTUPOBaHbLI NPU

OKOHYaTe/IbHOM Ha/fadKe CXeMbl UCTIbITaHMIA.

ToK OTKAIOYEHMS [0’ o+ % Homep pucyHka PacueTHble dopmynbl 414 NapameTpos
e R, om C, MK L1 , MIH Rl , Om Cl , MK®
60 n.1i - S I U S 0,6
1125— . N BII_ O,HOM 2,77 Bl 300— . -6 BII" O,HOM 2
(I{A :LS) o 0> 151 10 S2 IO,HOM 0’ 6 IO,HOM 0, 6 942 1 0 Sz
(2,=0,0%,)
60 n.2 U S 0.6 U S - 1 0,6
0’96 BIl 2250 .1()-6 __Bn_o,Hom > 292 B 288 —— [ 1015.10"¢ —2n_o:mom
(K,=15) .06 06 121-10 . 106 00 L
1,=0)
100 n.1 - S S
K, =14) 250 | g 1g¢ Yaluams | 390 Yan | 1440 3801076 2 oren
A ’ 0,HOM S2 0,HOM S
0,HOM
t,=0)

Tabanua U.1



100 n.2 U S U S

(KA — 1’4 0, 96 L 2250_ 1 16 . 1076 _B"S(Z)’HOM 2, 20 BN 1340 IOWHOM 540 . 1 0—6 BHS;,HOM

(td = O)

Tok Homep PacueTHble hbopmy/bl 418 NapaMeTpoB
OTK/ZTIOYEeHUA PUCYyHKa

Ji 0 L, mTH R, Om C, Mk®
0, HOM 7 /0
60 n3 S 0.6
- -6 BI™ O,HOM
(K, =1,5) 2250, — 16510 ==
(td = O)
60 n.4 U S 0.6
2,61$ 2250— . —6 ~ BI” O,HOM 2
(K, =1,5) 106 O 28810 o
(td = O)

10 "3 22 S —6 " BII" O,HOM
(K, =1,4) 50— 315-10°0 = e
(td = 0)

100 n.4 U g

Bl _ -6 BII" 0,HOM
(KA _ 1’4) 5,00 2250 360-10 —
(td = 0)

Tabanua U.2



Mpu npumeHeHnn Gopmyn, npmsedeHHbIXx B Tabanuax WU.1 - N.2, ncnonbsylotca cnegyowme eguHuULbI:
Hanpa)eHWe - B KWIOBOJIbTax, TOK - B KWaoamnepax, MHAYKTUBHOCTb - B MW/JIUTEHPU, eMKOCTb - B
MUKpOodapaaax, akTUBHOE COMPOTUB/IEHME - B OMaX, CKOPOCTb MNBH (S) - B KUN0BOAbTaX B MMKPOCEKYHAY.

Mpumep - Pacuyer anemeHTOB cxembl popmupoBaHua [NBH, npueBeaeHHoM Ha pucyHKke W.2, npwu
NCNbITAaHMAX BbIKAOYATENA C HOMUHANbHbIM HanpsaxeHuem 220 KB Ha OTKAOYEeHUEe HOMWHANbHOIO TOKa
oTKAtoueHna 40 KA.

OnpeaeneHne BO3BPALLAOLWErOCA HaMNpPAXKeHMA UBH N MHAYKTUBHOCTM KOPOTKOTO 3aMblKaHUS Lo :

U
U =—%.K =£-1,3:189,1KB,

BII \/g LT \/5

Uy o __ 1891
1@ 40,0-314

10° =15,1 MIH,

rae a)n - Kpyrosaa npombliieHHaA 4acTtoTa.

B cootBeTcTBUM Cc dopmynamu, npuBemdeHHbIMM B Tabauue W.1 (HMXKHAA CTpOKa), onpepensem
anemeHTbl cxembl popmuposaHma MNBH, nokazaHHOM Ha puUcyHKe U.2:

£=0,96Tm — 006181 _4 53 MIH
R:ZZSOL:HSO 2,0 =112,50 Om;
U I .
C:116-10‘6w:116-10‘6w:0,219 MK®;
S 2,0
L =2,20 U =2,20189’1:10,40 MIH .
R, :1340i:1340 2,0 =67,0 Om;
0,HOM 4090

U,I _
C, =540-10° 2o _ 540,10 182:1-40:0
S 2,0

b

=1,021 MxD .

Tpebyemoe 3HaueHue I, - 2 mKc. B cooTBeTcTBUM C BbipaxkeHnem (13) onpeaenaloT cyMMapHyto

emKocTb C, KOTOpYyHo HeO6XOAMMO NOAKNOYMTb NapanaenbHO KOHTaKTam MB:

C = 44510 Ldhlo _ 445107 2:199-40
ul

=0,0178 Mx®D .

B BepxHei yactn pucyHKa W.5 npmuBeaeHa pacyeTHan Kpuaa MBH. B HuxHel yactm pucyHka WU.5 - ee
HayanbHasA 4acTb. PasmelleHMe napannenbHO KOHTAKTAM WCMbITYEMOrO BblKAtOYaTeNA AOMNOAHUTENbHOM

emkoctn 0,0178 mKD noTpeboBano KOPPEKTUPOBKU 3HAUYEHUI anemeHToB: C, C1 7 Rl. B pesynbTate C =
0,205 mk®, C; =1,10 MKD, R, = 60 OM. OcranbHble anemeHTbl ocTanuch 6e3 u3meHeHwii. NMapameTpbl

KpvBow MNMBH cooTBeTcTBYIOT TPeb6OBaHMAM HACTOALLErO CTaHAapTa.
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PucyHok U.5
BUBNTMOIPA®UA

[1] IIB 10-115-96 IIpaBujla yCTPOMCTBa M ©Oe30IaCHOM BKCIJIyaTaluuM COCYIOB,
paboTapmMx 0O HaBJeHMEeM (yTBepXIOeHH [[0OCTaHOBJIEHUEM
T'ocroprexHanzsopa Poccum ot 18.04.1995 N 20).



