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MpeaucnoBue

Lenn n npuHumnbl ctangaprtu3auum B Poccuiickon ®egepaumm ycraHosneHsl degepanbHbiM 3aKOHOM OT
27 nexkabps 2002 r. Ne 184-93 «O TeXHUMHECKOM perynmpoBaHumny», a npaBsuna NnpMMeHeHMs HaLMOHArbHbIX CTaH-
aapros Poccurickon ®eaepauun — MOCT P 1.0—2004 «CtaHagaptusauus B Poccuiickon deaepaumu. OCHOBHbIE
MONOXKEeHUsA»

CBegeHus o ctaHgapTe

1 NOArOTOBINEH O6LecTBOM C OrpaHMYeHHON OTBETCTBEHHOCTbIO «BHWWManekTpoannapar» Ha ocHoBe
COGCTBEHHOrO ayTEHTMYHOrO NEPEeBOAA Ha PYCCKMIi A3bIK CTaHAAapTa, YKasaHHOro B NyHKTe 4

2 BHECEH TexHuyeckum kommuTeToM no cranaaprusaumm TK 331 «HM3KOBONbTHAsA KOMMYTaUMOHHAsA anna-
paTypa u KOMNNEKTHbIE YCTPOWNCTBA pacrnpeAenernus, 3aluTbl U YNIPaBreHUs M CUrHanu3aumum»

3 YTBEP>XOEH VI BBELEH B IEMCTBWE Mpukasom deaepansHOro areHTCTBa No TEXHUYECKOMY PEeryni-
poBaHuto U meTpornoruu ot 13 ceHTsbpa 2011 r. Ne 295-cT

4 Hacrosawuin ctaHaapT ABNseTca MOAUMULMPOBAHHBIM MO OTHOLLEHUIO K MEXYHApOAHOMY CTaHAapTy
M3K 61643-1—2005, N3gaHue 2 «YCTporcTBa 3aLmThbl OT NEPEHANPSPKEHUI HU3KOBOSBTHBIE. YCTPOWCTBA 3aLUThl
OT NepeHanpsiXXeHui, NOACOEeANHEHHbIE K HU3KOBOMLTHLIM CUCTEMAaM pacnpeaeneHus anekTposHeprum. Yactb 1.
TpeboeaHus n ucnoitaHus» (IEC 61643-1:2005 «Low-voltage surge protective devices — Part 1: Surge protective
devices connected to low-voltage power distribution systems — Requirements and tests»). Mpu atom pasgensi 1—38
1 NpunoxeHns A u B NONHOCTLIO AEHTUYHbI, @ npunoxerna OA, b n 6ubnuorpadus 4ONOSHSIOT UX C YY4ETOM
noTpeBHOCTEN HaLMOHAaNbHOM 9KOHOMUKM Poccuiickon deaepauum uinm 0co6eHHOCTENR POCCUIICKOM HAaLMOHATb-
HOW CTaHaapTuU3aumn

5 B3AMEH MOCT P 51992—2002 (M3K 61643-1—98)

UHbopmayus 06 usMeHeHUsIX K HacmosueMy crmaHO0apmy nybnukyemcs 8 exxke200H0 u30aeaeMoM UHGHOP-
MayuoHHOM ykasamerne «HayuoHanbHbie cmaH0apmbi», @ MEKCM USMEHEHUl U nonpaeoK — 6 eXXeMeCca4Ho
usdasaemMbix UHhOPMaUUOHHBIX yKka3amensx «HauuoHanbHeie cmanl0apmbiy. B criyyae nepecmompa (3aMeHbi)
unu ommMeHb! Hacmosuwe2o cmaHOapma coomeememeyrouiee ysedomneHue 6ydem ornybIiuKo8aHoO 6 eXXeMecsy-
Ho u3dasaemom UHGOPMaUUOHHOM yKkazamene «HayuoHanbHsie cmaHdapmbi». Coomeememeyrowas UHgop-
mayus, yeedomrieHue U meKcmbl pa3meuyaromes makxe 8 UHhopMayUOHHOI cucmeme obuiezo rnosb308aHuUs —
Ha ogpuyuansHoM caiime ®edeparbHO20 a2eHmemea rno MexHU4eCKOMy peaynuposaHuro U Memposioeuu e cemu
UHmepHem
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Hacrosiumit ctaHaapT He MOXKET ObITb MOMHOCTLIO UM YACTUYHO BOCMPOU3BEAEH, TUPAXXMPOBAH U pacnpo-
CTpaHeH B kKa4ecTBe omumanbHoro usganus 6e3 paspelueHus enepanbHoro areHTCTBa no TEXHUYECKOMY pery-
NMPOBAHUIO M METPONOTUN
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MOCTP 51992—2011

BBepeHue

Hacroawwmn crangapt paspaboTaH B Lensax npssMoro npuMeHeHns B Poccumn mexayHapogHoro craHgapra
MO3K 61643-1—2005 «YcTponcrsa 3awpuThbl OT NepeHanpskKeHNn HU3KOBOMbTHbIE. YCTPOWCTBA 3aLUmMTbl OT nepe-
HanpsHKeHUI, NOACOEANHEHHbIE K HU3KOBONBTHBIM CUCTEMAaM pacnpeaeneHuns anekTpoaHeprun. Yactb 1. Tpebo-
BaHUS U UCTILITAHUS».

HacTtoawwmii ctangapt otnuyaetca ot MOK 61643-1 Hanuuuem npunoxenuin OA n OB.

MpunoxeHue JA coaepXut 4ONONHUTENbHLIE TPEOOBAHKSA, YYUTLIBAKOLLME NOTPEBGHOCTU SKOHOMUKHM CTpa-
Hbl U TPeBOBAHNA HALMOHATbHLIX CTAHAAPTOB HA 3MEKTPOTEXHUYECKUE U3AENNS.

MpunoxeHve OB coaepxuT CBeAEHUSA O COOTBETCTBUM CCbINMTOYHbIX HALMOHAMBHbIX M MEXTOCYAapPCTBEHHbIX
CTaHAapTOB MEXAYHAPOAHbIM CTaHAAPTaM, UCNOMNb30BaHHLIM B KAYECTBE CCbINMOYHbIX B MPUMEHEHHOM MEXayHa-
poAHOM CTaHaapTe.

B paspene «bubnuorpadus» npuBeeHbl CBEAEHNS O MEXIYHAPOAHbIX CTaHAAPTaX, Ha KOTOPLIE UMEIOTCS
CCbISIKW B HACTOSILLEM CTaHAapTe U KOTOPbIE HE BBEAEHbI B KAYECTBE HALMOHAarbHbIX CTaHAapTOB B POCCUIICKOW
degepauuy Unu B KAYECTBE MEXIOCYAAPCTBEHHbIX CTAHAAPTOB, AENCTBYIOLLMX HA TeppuTopumn Poccuiickon de-
Aepauuu, Unm He UMEIOT 3KBMBANEHTHOW 3aMEHbI.

Mpu CCbInKe B TEKCTE CTaHAapTa Ha MEXAYHAPOAHbLIA CTAaHAAPT C ykazaHuem cepum n 6e3 ykasaHus KOHK-
peTHoW YacTu (Hanpumep, MOK 60227, MOK 60245) npuMeHAI0T HauuoHarnbHble CTaHAapThl, BXOAALLME B COOT-
BETCTBYIOLLYIO CEPUID HAUMOHanbHbIX cTaHgapToB (Hanpumep, FTOCT P M3K 227 unn FOCT P M3K 60227,
[OCT P M3K 245 nnu NOCT P M3K 60245). Npu 0TCYTCTBMU COOTBETCTBYIOLLEIO HAaLUMOHAaNbHOIo cTaHaapra,
BXOASILLEr0 B YKa3aHHbIE CepuK, MPUMEHSIIOT COOTBETCTBYIOLLYIO YaCTb MEXAYHAPOAHOIO CTaHAapTa.

Hacroawwi crangapt otnudaerca ot FTOCT P 52997—2002 nameHeHnem unm yTodHeHneMm psiga 4encTByto-
LLIMX NOMOXEHUI, a TAKKe BBEAEHWEM HOBbIX NMOMOXEHWI, B TOM YACHE:

- BBEJEHbI HOBbIE ONpeAeneHns U YTOYHEHbl AencTBytowme onpeaenenuns (3.9, 3.18, 3.22, 3.23, 3.46, 3.47,
3.48 u gp.);

- BBEA,eHbl AONONHUTENbHBIE NapaMeTpbl knaccudukauumn Y3UN (4.1, 4.12);

- BBEZEHbI A0NONHUTENbHbIE TpeboBaHuA kK naeHTudukaummn Y3WUM[6.1.1, nepeuncnexus f), X)];

- BBE€AEHbI AOMNOMHUTENBHO U YTOYHEHbI TEXHUYECKME TpeboBaHns Ha xapaktepuctukn Y3UMM (6.5.5,6.5.6,
6.6.4);

- BBEZ1EHbI AOMNONHUTENBHO U YTOUHEHbI TPEBOBAHUS U METOALI UCMLITAHWIA MO TUMOBBLIM Y AOMNONMHUTENBHBIM
ucnbitaHuam Y3UNM (7.1, 7.9, Tabnuupl 2, 3, 11, 11x, 17);

- YTOYHEHO coaepxaHue npunoxexuna B (tabnuua B.1);

- BBEAEHbl A ONONHUTENBHO PUCYHKM 6a U 13 1 pag ApYrUxX SOMOSHEHWUI N YTOUHEHWIA.
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HAUMWOHANBHBLIU CTAHAAPT POCCUMUCKOWN SGEALEPALUMN

YCTPONCTBA 3alMThl OT UMNYJSIbCHbIX NepeHanpsHkeHUM HU3KOBOJILTHbIE
YacTtb 1
YCTPOUCTBA 3ALUUTBLI OT UMIMYNbCHbIX MEPEHAMPSXXEHUA
B HU3KOBOJbTHbIX CUNTOBbIX PACMNPEOENIUTEJNIbHBLIX CUCTEMAX

TexHuueckue TpebOBaHMA U METOAbI UCNbLITAHUNA

Low-voltage surge protective devices. Part 1. Surge protective devices
connected to low-voltage power distribution systems. Technical requirements and test methods

Oara BBeaeHna — 2012 — 07 — 01
1 O6wue NonoxeHns

1.1 O6nacTb NnpUMeHeHusA

Hacroswmii ctanaapT pacnpoCTPaHAETCA Ha YCTPOWCTBA 3aLLMThbl ANEKTPUYECKNX CETEN U INeKTpoobopy-
AOBaHUA NPU NPSIMOM MM KOCBEHHOM BO3[1€CTBMM rPO30BbIX UITU MHbIX NEPEXOAHLIX NepeHanpsiXeHui. flaHHble
yCTPOWCTBA NPeAHa3sHauYeHb! AN NoACOSAMHEHUS K CUIOBbIM LIEMNSIM NEPEMEHHOr0 Toka YacToTon 50 — 60 My nnu
MOCTOSIHHOTO TOKa U K 000PyA0BaHMIO C HOMUHANbHBLIM HanpsbkeHuem Ao 1000 B (aencTeyioLee 3HaYeHNe) unu
1500 B nocTrosHHOro Toka. Paboune xapakrepucTuky, CTaHAapTHLIE METOAbI UCTILITAHUI U HOMUHASBHBIE Napa-
METPb! YCTAHOBMEHBI ANA TAKUX YCTPONCTB, KOTOPbIE coAepXKaT Mo KpanHen mepe 0AUH HENUHENHbIN SNEMEHT,
npeaHasHa4YeHHbIN AN OFPaHUYEHUsI NePeHanpsbKeHUn U 0TBOAA UMY TbCHBIX TOKOB.

1.2 HopmaTUBHbIe CCbISIKK

B Hacmosuwem cmardapme ucriosib306aHbl HOPMamueHble CCbINKU Ha criedyroujue cmaHoapmei:

FOCTP 15.201—2000 Cucmema pa3pabomku u rnocmaHosku npodykyuu Ha rnpou3sodcmeo. lNpodykyus
rpouU36800CMBEHHO-MEXHUYECKO20 HasHadYeHUs1. [Topadok pa3pabomku u nocmaHoeKu npodykyuu Ha rnpou3eoo-
cmeo

OCT P 50030.1—2007 (M3K 60947-1:2004) Annapamypa pacnpedeneHus u ynpas/ieHUsi HU3K080 bm-
Has. Yacmeb 1. Obwue mpebosaHus

FOCT P 50030.5.1—2005 (M3K 60947-5-1:2003) Annapamypa pacrpedesieHus U yrnpaesieHus HU3K080/1b-
muas. Yacme 5. Annapambl U KOMMYMayuoHHbIe anemeHmbi yenell ynpaeneHus. Inaea 1. SnekmpomexaHudec-
Kue annapamsl 0nsa yenel ynpasneHus

FOCT P 50345—2010 (MOK 60898-1:2003) Annapamypa marnozabapumHas aniekmpudeckas. Aemomamu-
qeckue ebikmodamenu 0115 3alumbl 0OmM Ce8ePXMoKo8 6bImoeoeo U aHarnoau4Ho20 HasHa4eHus. Yacme 1. Aemo-
mMamudeckue ebikmodamenu 0119 NePemMeHH020 moka

FOCTP 50571.26 —2002 (MOK 60364-5-534—97) Snekmpoycmarosku 30aHull. Yacms 5. Bbibop u MOH-
maxx anekmpoobopydosaHusi. Pa3den 534. Yempolicmea 01151 3awumbi 0m UMIYNbCHbIX NepeHanpsixeHull

FOCT P 51322.1—99 (M3K 60884-1—94) CoedurHumenu 3nekmpudecKue wmencesbHble 6bimoeozo U
aHasio2u4Ho20 HasHa4deHus. Yacme 1. Obwue mpebosaHus u MemoOdbi UCTbIMaHull

FOCT P 51686.1—2000 (M3K 60999-1—99) CoeduHumernbHble yecmpoticmea. TpebosaHus 6be3onacHocmu
K KOHMaKkmsbim 3axxumam. Yacmp 1. TpebosaHus K 8UHMO8SbIM U 6€368UHMO8bLIM KOHMAaKMHbIM 3a)xumam Ons
coeduHeHUs MeOHbIX NMPO8OOHUKO8 C HOMUHaIbHbIM cedyeHuem om 0,2 0o 35 Mm Ke.

FOCT P 51686.2—2000 (M3K 60999-2—95) CoeduHumernbHbie ycmpolicmsa. TpeboeaHus 6e30rnacHoOC-
mu K KOHMakmHbIM 3axumam. Yacme 2. [JononHumenbHbie mpebosaHus K 8UHMO8bIM U 6€38UHMO8bIM KOH-
makmHbiM 3axxumam 011 coeduHeHUA MeOHbIX MPOBOOHLUKO8 C HOMUHAaITbHbIM ce4eHuem om 35 0o 300 MM Ks.

W3paHue ocpuumanbHoe
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FOCT 9.005—72 EQuHas cucmema 3aujumbl 0m Koppo3uu u cmapeHus. Memanrsisi, cnnasbl, Memaniu-
qeckKue U HememaJsuu4ecKue HeopaaHudeckue rnokpbimus. jonycmumbie u HeOonycmumble KOHMaKkmbl ¢ Me-
masnnamu u Hememarnnamu

FOCT 12.2.007.6—75 Cucmema crmaHO0apmos 6e3onacHocmu mpyda. Annapambsi KOMMYMayuOHHbIEe
HU3Ko80JIbMHbIe. TpebosaHus 6e3onacHocmu

F'OCT 14254—96 (M3K 529—89) CmeneHu 3awumei, obecniedusaembie 060n04kamu (ko0 IP)

FOCT 15150—69 MawuuHbi, npubopbl u Opyeue mexHudeckue usdenus. VicnonHeHus 0ns pasnuyqHbIX Kiu-
Mamudeckux palioHoe. Kamezopuu, ycrosus SKcrutyamayuu, XpaHeHus U mpaHcrnopmuposaHus 6 4yacmu 603-
Oelicmeus KnuMamuyeckux ¢hakmopos eHewHel cpedbl

I'OCT 15543.1—89 Usdenus anekmpomexHudeckue. Obujue mpebosaHus 6 Hacmu cmoLliKkocmu K knuma-
MuYecKuM eHewHUM eo3delicmeyiowumM ¢hakmopam

FOCT 16504—81 Cucmema 20cydapcmeeHHbix ucrbimaxuli npodykyuu. VicribimaHnus U KOHMpPOIb Kade-
cmea npodykyuu. OCHOEHbIE MepPMUHbI U onpederneHust

OCT 16962.1—89 (M3K 68-2-1—74) N3denus anekmpomexHudeckue. MemoOdsi ucrisimaruli Ha ycmodi-
H4UBOCMb K KNUMamMu4eCckuM eHeWHUM eo3delicmeyowum chakmopam

MOCT 16962.2—90 U3denus anekmpomexHudeckue. MemoObi ucnbimaHulli Ha cmolkocmb K MexaHu4ec-
KUM 8HewHuUM so30elicmeyrouium ghakmopam

FOCT 17441—84 CoeduHeHus KOHMaKmMHbie anekmpudeckue. [puemka u Memodbl ucnbimaxuli

OCT 17516.1—90 U3denusa anekmpomexHudeckue. Obwue mpebosaHus e Yacmu cmoliKocmu K MexaHu-
4eCKUM sHeuwHUM 8o30elicmeyrouwiunm ghakmopam

FOCT 18620—86 M3denus snekmpomexHudeckue. Mapkupoeka

OCT 23216 —78 U3benus anekmpomexHudeckue. XpaHeHue, mpaHcropmuposaHue, peMeHHast npomu-
BOKOPPO3UOHHAas 3auwjuma, ynaxkoska. Obuwjue mpebosaHus U Memoobi UCribImaHuli

FOCT 24622—91 (MCO 2039-2—87) NMnacmmaccsi. OnpedeneHue meepdocmu. Teepdocms o Pokeernny

MOCT 27473—87 (M3K 112—79) Mamepuarbi 351ekmpou3onsiyuoHHbie meepdbie. Memod onpedeneHus
CpasHUMEeIbHOE0 U KOHMPOJIbHO20 UHOEKCO8 MPEKUHa0cmoUKoCmu 60 enaxHoli cpede

FOCT 27483—87 (MOK 695-2-1— 80) Ucnbimarus Ha rioxapoonacHocms. MemoOlsi ucribimanHuti. icnbi-
manusi Hazpemol npososiokoll

fMpumedyaHue— llpu nonb3ogaHuu Hacmoawum cmaHdapmom yenecoobpasHo nposepump Oelicmeue
CCbINOYHBIX cmaHOapmos & UHGopMayuoHHOU cucmeme obuwiezo nonb308aHuUss — Ha ogpuyuanbHom calime ®dede-
panbHoeo ageHmemea 10 MEexXHUYeCcKoOMy peaynuposaHuio U Memponoauu 8 cemu ViHmepHem unu 1o exe2odHo
u3lasaemMomy UHGOPMaUUOHHOMY yKazameio «HauuoHanbHele cmaH0apmbl», Komopbil oryb/nukoeaH o cocmos-
HUIO Ha 1 AHeaps mekyweao 200a, U 110 coomeemcemeyioUUM exemMeca4Ho usdasaeMbiM UHGHOPMaULUOHHbBIM yKa3ame-
nam, onybnukosaHHbIM 8 mekyuiem 200y. Ecnu cCbioqHbIl cmaHdapm 3aMeHeH (U3MeHEeH), mo fpu Monb3oeaHuu
Hacmoawum cmaHdapmom cnedyem pyKkogoOCmeoeambCs 3aMeHAWUM (U3MeHeHHbIM) cmaHdapmoM. Ecnu ccbi-
NouHbIl cmaHdapm ommeHeH 6e3 3aMeHbl, Mo NonoXeHue, 8 KOMOPoM 0aHa CChillka Ha He2o, NPUMeHsaemcsa 8 Yyacmu,
He 3ampaausaiowiell amy CCbINKY.

2 YcnoBusa akcnnyarauum

2.1 HopmanbHble ycnoBua akcnnyartauum

2.1.1 Yacrora ucrouHuka nutanus ot 48 o 62 Ny nepemMeHHoro Toka.

2.1.2 Hanps»xkeHue, nogasaeMoe HenpepbiBHO MeXAY BbIBOAAMMW YCTPOWCTBA AN 3aLUUTbI OT UMMYIbCHBIX
nepeHanpsxeHuin (Y3UM), He 40MKHO NPEBbLILLATL €F0 MAKCUMANbHOTO ANUTENLHOIO pabo4vero HanPsHKEHUS.

2.1.3 BbicoTa Hag ypoBHEM MOpPs He AomkHa ObiTh Gonee 2000 m.

2.1.4 Temneparypa akcnnyarauum n XpaHeHus:

- HopMmanbHaa Temnepartypa — ot MuHyc 5 °C ao nnioc 40 °C;

- npeaenbHble 3HaYeHna — oT muHyc 40 °C go nnioc 70 °C.

2.1.5 OTHOCUTENbHAA BAAXHOCTL B TEMNEPATYPHbIX YCrosusix nomeryeHnss — ot 30 % 10 90 %.

2.2 AHoMarnbHbIe YCNOBUA IKCNnyaTauum

Mpu ucnonb3osanumn Y3UI B aHOManbHbIX YCROBUAX MOXET noTpeboBaTkea paspaboTtka Y3UI ¢ ocobbimu
TPeOOBaHNAMU K KOHCTPYKLIMW U NPUMEHEHWUIO.

Ana Y3WUIM Hapy>xHO yCTaHOBKW, NOABEPraeMbiX AENCTBUIO CONTHEYHOW UM MHOW paanaumm, MOryT NoHa-
[0OUTBLCA AONONHUTENbHBIE TPEOOBAHUS.

2
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3 TepmuHbl 1 onpepeneHus

B HacToALeM cTaHaapTe NpUMEHEHbI Cneayolme TePMUHLI C COOTBETCTBYIOLLIMMM ONpPeAeSIeHUAMU:

3.1 ycTpOMCTBO ANA 3alMThl OT UMNYTbCHbIX nepeHanpsxeHui (Y3UI) (surge protective device SPD):
YCTpOWCTBO, KOTOPOE NpeAHa3HayYeHo Ans OrpaHUYEHUs NEPEXOAHbIX NEPEHANPSXKEHUI U 0TBOAA UMIMYNbCHbIX
TOKOB. OTO YCTPOMUCTBO COAEPXKUT NO KpariHen Mepe OAUH HEMMHEWHDbIN 9NEMEHT.

3.2 ognosBoaHoe Y3WUI (one-port SPD): Y3UI, BknoueHHOEe napansenbHO B 3almaemMyto Lens. Moxet
UMETb OTAENbHLIE BBOAHON U BLIBOAHOW BbIBOAbI €3 BKMIOYEHHOTO NOCNEA0BATENLHO NOMHOrO CONPOTUBNEHUS
Mexay BblBOAAMM.

3.3 aByxBBOoaHoe Y3UI (two-port SPD): Y3UI ¢ ABYMS1 KOMIMSIEKTAMU BbIBOAOB — BBOAHBLIM U BbIBOAHbLIM —
C BKITIOMEHHBIM nNocneaoBaresibHO Mexay BbiBOAAMU CneluanbHbIM MOJTHbIM CONPOTUBNEHUEM.

3.4 Y3UI kommyTUupytowero Tuna (voltage switching type SPD): Y3WUIT, koTopoe B OTCYTCTBUE NepeHart-
pﬂ)KGHVIVI COXpaHAET BbICOKOE MOJyIHOE ConpoTUBIiIEHUE, HO MOXXET MTHOBEHHO U3MEHUTL €ro Ha HU3KOE B OTBET HA
CKa4oK HanpshkeHus. O6LMUM NPUMEPOM SNEMEHTOB, CMY>XKALLMX KOMMYTUPYIOLLIMMU YCTPOUCTBAMM, SIBISIIOTCA
paspAgHUKK, ra3oBbie TPYOKKM, TUPUCTOPDI (KPEMHUEBBIE BLINPSAMUTENK) U YIpaBnsieMble TMpucTopsbl. Takue Y3UI
WHOTAA Ha3bIBAKOT «Pa3paaHUKN».

3.5 Y31 orpannumnearowero tuna (voltage limiting type SPD): Y3UN, koTopoe B 0TCyTCTBUE NEpeHanps-
XKEHUA COXPAHAET BbICOKOE MOSIHOE CONPOTUBEHNE, HO MOCTENEHHO CHXKAET €ro C BO3pacTaHUeM BOSIHbI TOKA U
HanpskeHus. OOLWUM NPUMEPOM ANEMEHTOB, CRY>KALLMX HENIMHENHBIMU YCTPOUCTBaMMU, ABNAIOTCA BAPUCTOPbI U
AunogHble paspsagHukun. Takue Y3UI uHorga HasbIBaloT «OrpaHnunTenuy.

3.6 Y3UI komOGuHupoBaHHOro Tuna (combination type SPD): Y3UI, coaepxawime anemMeHTbl Kak KOM-
MYTUPYIOLLEro TUNA, Tak U OFPAHMYUBAIOLLIENO TUNA, KOTOPbLIE MOTYT KOMMYTMPOBATb U OFPAHUYUBATL HaNpsXKe-
HUWE, a TaKKe BbINOMHATL 00€ PyHKUMK; X AENCTBUE 3aBUCUT OT XapakKTepPUCTUK NOAABAEMOr0 HANPSHKEHUS.

3.7 Buab! 3awutbl (Mmodes of protection): 3awuTHbIN anemeHT Y3UM MoxeT noacoeanHATLCa mexay da-
3amu unu mexxay ason u 3eMnen, unu mexay hason n HelTpPanbio, NN Mexay HeuTpanbio u 3emnen, Unu B
moBov U3 KOMBUHaLWIA.

3.8 HoMMHanbHbIN pa3paaHbIi Tok 1, (hominal discharge current 7,): Mnkosoe 3Ha4eHne Toka, npoTeka-
oLero uepes Y3UI, ¢ popmoii BonHbl 8/20. MpumMeHsioT B knaccudmkauum Y3UM npu ucnbitaHuax knaceca ll, a
TaKkKe npu npeasapuTensHo obpaborke Y3UI ana ucnbitanui knaccos I un ll.

3.9 UMNynbCHbIi TOK [y, (impulse current f;,): OnpeaenseTcs Tpemsi napamMeTpamu: NMKOBbLIM 3Haue-
HUEM TOKA Ipeqy, 3aPAAOM Q 1 yaenbHOM Hepruen WIR.

MpunmeyaHue—TlNpumeHstoT npu knaccudukauumn Y3UI ans vcnbitaHunii knacca |.

3.10 makcumanbHbIi paspagHbii Tok 1,,, ANA ucnbiranmin knacca Il (maximum discharge current
I..x forclass Il test): MukoBoe 3HaveHune Toka, npotekatoLLero yepes Y3UM, umetowero popmy BonHbl 8/20 u
BEIIMYUHY COrNacHO UCMbITAaTENLHOMY LIMKIY B pabouem pexxume ucnoitanmn knacca ll. 1., > 1.

3.11 makcumanbHoe anuTenbHoe padboyee Hanpsokenue U, (maximum continuous operating voltage):
MakcumansHOe HanpskeHUe AedCTBYIOLLETO 3HAYEHUS TEPEMEHHOTO UMW NOCTOSHHOIO TOKA, KOTOPOE ANUTENLHO
nogaetcs Ha BbiBOAbl Y3UIM. OHO paBHO HOMUHAMNBHOMY HANPSPKEHUIO.

3.12 cobcTBEHHaA noTpebnsaemasn MowHocTb P, (standby power consumption P,): MowHOCTb, noTpeo-
nsemas Y3WI npu nogayve MakcumanbHOro AnuTenbHoro paboyvero Hanpsixxenus (U,) npu coanaHcupoBaHHbIX
HanpsHPKeHUAX U pasHbIX yrnax B OTCYTCTBUE HArpy3Ku.

Y3WUIM noacoeanHEHO CornacHo MHCTPYKUMAM U3rOTOBUTENS.

3.13 conpoBoxparowmni Tok I (follow current I): Tok, nogasaemblil SNEKTPUYECKON CUNOBOW CUCTEMON U
npoxoasLmin yepes Y3WI nocne pa3pagHoOro TokOBOro MMnyneca. ConpoBoXaatoLLmMii TOK CyLLECTBEHHO OTNK-
YaeTca OT AnuTenbHoro padoyero Toka /.

3.14 HoMmuHanbHbIA TOK Harpy3ku I, (rated load current 1): MakcumarnbHbIi ANUTENbHBIA HOMUHATBHBIN
nepeMeHHbIN TOK (AENCTBYIOLLEE 3HAYEHWE) NN NMOCTOSHHBIN TOK, KOTOPLIA MOXET NOAABATLCA K Harpyske, 3aLum-
waemon Y3UI.

3.15 yposeHb Hanpsbketns 3awmThbl U, (voltage protection level U,): MapameTp, xapakrepuaytowiuit Y3
B 4aCTW OrPaHNYEHNS HANPSDKEHWSA HA €70 BbIBOAAX, BENMYMHA KOTOPOro BbibpaHa 13 Yncna npeanoyTmTerbHbIX
3Ha4YeHui. [laHHOe 3Ha4YeHME AOMKHO ObITk BbiLLEe HAMBOMbLIEr0 U3 UBMEPEHHBIX OFPAHNYEHHBIX HaMNPSXKEHWIA.

3.16 namepeHHoe npegenbHoe HanpsxeHue (measured limiting voltage): MakcumanbHOe 3Ha4eHue
HanpsXeHus1, UamepeHHoro Ha BeiBogax Y3UIM npu nogaye MMnynbCoB 3a4aHHOM POPMbI BOSTHbI M aMMNUTYAbI.

3.17 octaTouHoe HanpsxkeHue U, (residual voltage U,.e): M1KOBOE 3HAYEHNE HAMNPSXKEHNS, NOABSAIO-
Lerocsi Ha BbiBogax Y3WUIM BcrneacTBne NPOXOXaEHUS paspsagHOro Toka.
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3.18 3HayeHue BpeMeHHOro UcnbITaTenbHOro nepeHanpsxeHus Uy (temporary overvoltage test value
Us): UcnbiTatenbHoe HanpsbkeHue, npunoxeHHoe K Y3WUI B TedeHue onpeaeneHHoro npoMexyrka BpeMeHu ans
MoaenuposaHus npo6os B ycrnosusix BIMH.

3.19 cnoco6HoCTb AByxBBOAHOIO Y3UI BbigepXuBaThL NepeHanpPAXeHNUs CO CTOPOHbI Harpy3ku
(load-side surge withstand capability for a two-port SPD): Cnoco6HocTs AByxBBOAHOrO Y3UI BoIAEPXKMBATH NE-
peHanpshKeHUe Ha BbIXOAHLIX BbIBOAAX, BbIPAXKAIOLLASICA B CHUXKEHUM HArpy30K Ha Y3UI.

3.20 nageHune HanpsxeHun (B npoueHTax) (voltage drop (in percent)):

AU= [(UBXOA - UBblx)/Uonn] -100,

ra€ Ugyon: Uspx — BXOAHOE M BbIXOAHOE HANPSHKEHNA COOTBETCTBEHHO, U3MEPEHHbIE OAHOBPEMEHHO NP NOAKIIIO-
YeHHOWM NOSIHOM aKTUBHOW Harpyske. [laHHbIin napameTp NPUMEHSIOT UCKIMIOYUTESLHO ANA ABYX-
BBOAHbIX Y3UI.
3.21 notepum npu BIroueHuu (insertion loss): Motepu npu BknoueHun Y3UN, onpeaensiolmecs OTHOLLIE-
HUEM HanpsXXeHUN Ha BbIBOAAX, MU3MEPEHHbIX CPa3y e nocre nogknioyeHusa ucnoiryemoro Y3UI k cucreme, o
1 Nocne BKNIOYeHUA. Pe3ynesTar BbipaXXaeTcs B NPOLIeHTax.

MpuMedaHune— TpeboBaHUA U UCNBITAHUA — B CTaAMU PACCMOTPEHUS.

3.22 umnynbc Hanpsixenus 1,2/50 (1,2/50 voltage impulse): Mmnynbc HanpskeHus ¢ pakTu4eckum Bpe-
MeHeM poHTa 1,2 MKC U nornynepuoaom 50 Mkc.

Mpumevanunsa

1 Bpems dpoHTa onpefenserca B cootBeTcTBUU ¢ MOK 60060-1 [1] KaK 1,67 (tgg — t3g), FAE oo M f3g — TOHKM,
cooTBeTcTBYoWME 90 % 1 30 % aMnnUTYAbl Ha KPMBOW HapacTaHua UMMynbea.

2 Bpems nonynepuoga onpeaenseTc kak OTPe3oK BpeMeHU Mexy BUPTyanbHbIM Ha4anom U TOYKOW Ha YpoBHe
50 % amMnnuTyAbl Ha KPUBOIA 3aTyxaHus.

BupTyanbHoe Havyano — To4ka, B KOTOPOiA nNpsiMas nuHus, npoxofsias dYepes Toukn 30 % n 90 % Ha KpuUBO#
HapacTaHus, nepecekaeT NUHUIO BPEeMEHN Ha OCU KOOpAUHaT.

3.23 umnynbc Toka 8/20 (8/20 current impulse): MiMnynbC TOKa € (pakTuieckum BpemMmeHeM (PpoHTa 8 MKC U
BpeMeHem nonynepuoaa 20 MKC.

MpuMmeyvaHus

1 Bpems cpoHTa onpegensetcsa B cooTBeTcTBUU ¢ MOK 60060-1 [1] kak 1,25 (tgg — t4g), rAe g W tjg — TOHUKH,
cooTBeTcTBYytoWMEe 90 % 1 10 % amMnnuTyabl Ha KPUMBOW HapacTaHUA UMnynbeca.

2 Bpems nonynepuofa onpeaenseTcsa Kak OTPe30K BpeMeHU MeXay BUPTyanbHbIM Ha4anom u TOYKON Ha ypoBHe
50 % aMnnuTygbl Ha KPUBOWA 3aTyXaHus.

BupTyanbHoe Ha4yano — TodKa, B KOTOPOM NpsAMas fUHWUA, npoxogswas Yepes Todkn 10 % n 90 % Ha kpuBoi
HapacTaHus, nepecekaeT MHUIO BPEMEHU Ha OCWU KOOPAUHAT.

3.24 koMOMHMpPOBaHHaA BonHa (combination wave): KomGuHMpoBaHHas BOMHA CO34aETCA reHepaTopoM,
KOTOPbIN NOAAET B PA3OMKHYTYHO Lienb UMNYSbC HanpskeHust 1,2/50 1 B KOPOTKO3aMKHYTYIO Lienb MMMYNbC Toka 8/20.
HanpskeHue, amnnutyaa Toka U hopMbl BOSHbI, Nogasaemoin k Y3UI, onpeaenstoTcs reHepaTopoM U NOMHbIM
conpoTtusneHmem Y3UI, K KOTOPOMY NpUKNaabiBaeTC UMMNYIbC. OTHOLLEHWE NUKOBOIO HANPSXXEHWSA Pa3soMKHY-
TOW LEMU K MMKOBOMY TOKY KOPOTKOTO 3amMblkaHusi coctasnsieT 2 OM; OHO ONpeaeneHo Kak yCroBHOE NofHoe
conpotusneHnue Z,. Tok KOpOTKOro 3amblkaHusi 0603Ha4veH .. HanpsikeHne pasoMKHYTON Lienu 0603Ha4eHo U,

3.25 TemnepartypHbIf c6oi (thermal runaway): Pabouyee ycnoeue, npu KOTOPOM YCTAHOBUBLLEECS CO-
cTosiHUE paccesHusn aHeprum Y3UIM npesbillaeT cnocoGHOCTL KOpnyca U COEAWHEHWI pacCenBaTh TEMNmnoByio
9HEPruio, BEAYyLLEe K NOBbILLEHUIO TEMNEPATYPbl BHYTPEHHUX 3NIEMEHTOB, MPUBOASALLEMY K MOBPEXAEHUIO YCT-
porcrea.

3.26 TennoBan ctabunbHocTb (thermal stability): Cnoco6HocTb Y3UIM coxpaHaTs TEPMOCTaOMNBHOCTD
nocne ucneiTaHus B pabovem pexxvmMe, BbI3BaBLLEM NPEBLILLEHWE TEMNEPAaTYpbl, kKorga Temnepatypa Y3UI co
BpemeHeM noHmxaetcs u Y3UI pabotaeT npu 3agaHHbIX MAKCUMAanbHOM ANMTENIbHOM paboyeM HanpskeHUn U
YCMOBUAX TEMMEPATYPbl OKPYXAIOLLIEr0 BO3AyXa.

3.27 Bbixoa u3 cTpos (degradation): MiameHeHne nepeoHavanbHbix padounx napametpos Y3WUIM nog Bo3-
ZAeiCTBUEM NepeHanpsHXeHNs, dKCTnyaTauumu nnm HebnaronpuATHLIX YCNOBUIA OKPY>XKatoLLEN Cpeapb.

3.28 ycTOMYMBOCTb K TOKaM KOPOTKOro 3ambikaHus (short-circuit withstand): MakcumanbHbI oxugae-
Mblii TOK KOPOTKOFO 3aMbIKaHWSA, KOTOPbI cnoco6eH Bblaepkatb Y3,

3.29 pasweauHutens Y3UIM (SPD disconnector): YcTpoincTso (BHYTPEHHEE U/UNN HAPYXKHOE), NpeaHa3Ha-
YeHHoe ans otcoeauHenns Y3WI ot cunoBoi CUCTEMBI.

4
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MpuMeyaHune—[aHHoe pasbegUHUTENBHOE YCTPOINCTBO He obragaeT cnocoBHOCTLIO K pasbegnHeHnto. OHO
rpefHasHa4YeHo Ans npefynpexneHns YCTOWYMBOW HEWCNPaBHOCTU CUCTEMbl U MPUMEHAETCA ANS yKasaHus o no-
Bpexgernn Y3UM. Kpome dyHKUMM pasbeAUHEHUS, OHO MOXET UMeTb (PYHKLMIO 3alyuThl OT CBEPXTOKa U (DYHKLMIO
TENNoBON 3aWmThl. BTN PYHKUUU MOTYT OblTb OGBbEANHEHEI B OAHOM YCTPOICTBe NGO pacnpeaeneHsl No OTAENbHbIM
ycTpoicTBaM.

3.30 cTteneHb 3awuThbl, 06ecneuynBaeman o6onoukon (koa IP) (degrees of protection provided by
enclosure IP code): CTeneHb 3aLmMTbl OT AOCTYNA K ONACHLIM YacTAM, OT NPOHUKHOBEHWS TBEPAbIX UHOPOAHbIX
yactuy u/unu soabl (cM. FOCT 14254).

3.31 TunoBbIe ucnbiTaHua (type tests): VicnbiTaHusa, NpoBOAUMBIE MO 3aBEPLLEHUMN pa3paboTKu HOBOM
KOHCTpPyKLmMM Y3UI ansa ycTaHOBIIEHUs XapaKTepHbIX NapamMeTpoB U AoKa3aTenbCTBa COOTBETCTBUSA TPeGOBaHUAM
onpeaeneHHoro craHaapra. [MposeaeHHbIe OQHaKbI, OHW HE HY>AAIOTCA B NOBTOPEHUM 40 TEX MOP, NOKa u3Me-
HEHMe KOHCTPYKLMM HE NOBMEYET M3MEHEHUA XapakTepuUcTUK. B 3TOM criydae noBTOPHbIE UCTIbITAHWA NPOBOAAT
TOMBKO MO U3MEHEHHbIM XapaKTepUCTMKAM.

3.32 koHTpOnbHbIEe UcnbITaHUA (routine tests): MicnbiraHus, nposoanmble Ha Kaxxaom Y3WI, ero 4acrsax
Unu maTepuanax 4ns noATBEPXKAEHUS, YTO M3aenne COOTBETCTBYET KOHCTPYKTOPCKO AOKYMEHTaLMN.

3.33 npuemouHble ucnbitanus (acceptance tests): Vcnoiranua Y3WUIM unu ux npeacraButenbHbix 06pas-
LiOB, NPOBOAMMBIE NO NPeABaPUTESIbHON 4OTOBOPEHHOCTW MEXIY M3rOTOBUTENEM U NoTpebuTenem.

3.34 ycTpoictBo pa3Basku (decoupling network): YcTpoiicTBO, NpeaHasHaveHHoe Ans Toro, 4Tobbl BOC-
NpensTCTBOBAaTb Nepeaade SHeprum Umnynbca B CUMOBYIO CETb NPW Nogaye NUTaHus K ucnoityemomy Y3UN.
MHorga Ha3bIBaIOT «pa3BA3bIBaOLLMIA IUMETPY.

3.35 knaccudmkaumna umnynbCHbIX UCNbITaHuin (impulse tests classification)

3.35.1 ucneiTaHus knacca l (class | tests): VicnbiTaHns,, npoBoAWMbIE C HOMUHANbHLIM Pa3PAAHBLIM TOKOM
I, (om. 3.8), umnynbcHbIM HanpsbkeHnem 1,2/50 (cm. 3.22) u MakcuMasbHbLIM UMNYNbCHBIM TOKOM Ijm, (CM. 3.9).

3.35.2 ucnbitanua knacca ll (class |l tests): MicneiTaHna, NpoBoAUMBLIE C HOMUHANBLHBLIM PA3PAAHBIM
TokoM I, (oM. 3.8), umMnynbCHbIM HanpsbkeHuem 1,2/50 (oM. 3.22) 1 MakCMmanbHbIM Pa3pAaHbIM TOKOM I,
(oM. 3.10).

3.35.3 ucnbitanua knacca lll (class lll tests): UcnbiTanus, npoBoguMble € KOMOUHUPOBAHHOW BOSMHOW
(1,2/50, 8/20) (cm. 3.24).

3.36 sawuTa ot cBepxToKa (overcurrent protection): YCTpoiCTBo AN 3aLmThl OT CBEPXTOKA (HanpuMmep,
aBTOMAaTWYECKWIA BbIKIIOYATENb UMK NNABKMIA NPEA0XPAHUTENb), KOTOPOE MOXKET ObITh YaCTbIO ANEKTPOYCTAHOBKY,
pacnonoxeHHoOW BHe n Ao Y3UI.

3.37 yctpouctBo auddepeHumnanbHoro Toka (YOT) (residual current device (RCD)): MexaHuueckoe
KOMMYTaLIMOHHOE YCTPOWCTBO MIM KOMIMIIEKC YCTPOMCTB, KOTOPbIE BbI3bIBAIOT Pa3MblKaHUE KOHTAKTOB, koraa aud-
depeHumManbHbIN MM HecbanaHCMPOBAaHHbIW TOK JOCTUTHET 33 aHHOTO 3HAYEHUS! B 38/1aHHbIX YCIOBUAX.

3.38 paspsaHoe HanpsxeHue Y3UI kommyTupylouwero Tuna (sparkover voltage of a voltage switching
SPD): 3HaueHne MakCuMarnsHOro HanpsKeHUsi B UCKPOBOM npomexxyTke Y3UI nepen paspaaom mexay SnekT-
poaamu.

3.39 ynenbHas sveprusa W/R ansa ucnbitanua knacca |l (specific energy W/R for class | test): SHep-
rvs, BbligensaemMasi UMnyrnbCHbIM TOKOM Iimp Ha eauHuLy conpoTtusnenusa 1 Om. OHa paBHa UHTErpany BO BpeMe-

Hu nnowaam Toka WIR = Iizdl‘.

3.40 oxuaaemblil TOK KOPOTKOTO 3aMbikaHusA MCTOYHMKA nutanma I, (prospective short-circuit current
of a power supply 1): Tok, koTOpbIi npotekan Gbl B JaHHOM MECTe Lienu, ecnu Gbl B 3TOM MecTe oHa Guina
3aMKHYTa HaKOPOTKO NPOBOAHUKOM C HE3HAYMUTENbHBIM COMPOTUBIIEHUEM.

3.41 HoMMHanNbLHas OTKNI0YaKWAas cNocoBHOCTL conpoBoXkaatouero Toka I; (follow current interrupting
rating I;): O>xuaaeMblit TOK KOPOTKOIO 3aMblKaHUs1, KOTOPbIN Y3WUIM B COCTOSIHUM OTKMIOYUTL CAMOCTOATENbHO.

3.42 Tok yreukm I (residual current Ipg): Tok, npoTekaiowmin yepes Bbiog PE, korga Ha Y3WUIM nogaHo
MakcMManbHoe AnutenbHoe paboyee HanpsbkeHue (U,), ¢ coeanHeHnammn 6e3 Harpy3ku, BbINOSIHEHHLIMMW COrnac-
HO yKa3aHUsiM U3roTOBUTENS.

3.43 nnaukaTtop coctosiHua (status indicator): Yctpoiicteo, ykasbiaiowee paboyee coctosHue Y3UM.

MpuMedyaHue—IlogobHble MHAMKATOPELI MOMYT ObITb NOKaNbHBIMU C BU3YyaribHOW M/WNK 3BYKOBOW CUrHanu3aa-
unein u/mnu MoryT UMeTb JUCTaHLMOHHYIO CUTHANU3aLMio W/WNN BEIXORHOW KOHTaKT.

3.44 BbixoaHou koHTakT (output contact): KOHTaKT, BKNIOYEHHbIN B LENb, OTAENbLHYIO OT rMaBHOM Lenu, U
NOAKIMOYEHHbIN K pazbeauHuTento Y3UI nnm nHamkaTopy COCTOAHMA.
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3.45 HoMUHaNbLHOE HanpsKeHue NepeMeHHOro Toka cucteMol U, (nominal a.c. voltage of the system
Up): HoMuHanbHoe HanpsbkeHue mexay ¢hasoi U HEeNTpanblo (AENCTBYIOLLEE 3HAYEHUE HaNPSHKEHUS NepeMEHHO-
ro T0Ka) CUCTEMBI.

3.46 mnoronontocHbin Y3UI (multipole SPD): Tun Y3WUI c 6onee yeM o4HUM BUAOM 3aLLMTbI UNU KOMOU-
HaLms Heckonbkux Y3WUI, anekrpuyeckm COEAUHEHHBIX B €ANHBIN.

3.47 cymmapHbIi paspaaHblii Tok Iy, (total discharge current I,,): Tok, npotekatowmin no PE- unu
PEN-npoBoaHWKY NPY UCTILITATENLHOM Pa3PsAAHOM TOKE Ans MHorononocHoro Y3UI.

MpumevaHus

1 370 ucnbiTaHWe NPUMEHSIOT ANSA NPOBEPOK KYMYNSATUBHBIX 3h(DEKTOB Y MHOronostocHbiX Y3UI ¢ HecKonbKuMm
Kraccamu 3awuThl, NpopaboTaBLUMX HEKOTOPOE BpeMs.

2 Itota, B NepBylo ovepenb, kacaetca ucnbitanuii Y3UIM knacca |, npumeHsieMbIX Ansi Leneid MornHuesaluTbl,
3KBUNOTEHLMaNbHO CBA3aHHLIX € cepueil ctaHaapTos M3K 61312-1 [2].

3.48 MmakcumanbHoe aAnuTenbHoe pabovyee HanpsxeHue cunoBom cuctemsl U, (maximum continuous
operating voltage of the power system U,.): MakcuMmanbHO€ Hanps>keHue nepeMeHHOro (AeNCTByioLLEE 3HaYe-
HWe) UMM NOCTOSIHHOTO TOKA, KOTOPOMY MOXKET NOCTOSIHHO noasepraTbest Y3UI B TOUKE €ro yCTaHOBKM.

MpumeuyaHnune—B aaHHOM cnyyae pevb UAET TONLKO O PErynupoBaHi U (UNK) Naj,eHUn 1 NOBbILLIEHNN
HanpaxeHun. Ero Taike Ha3blBaloT pakTUHECKUM MaKCUManbHBIM HanpsbKeHWEM CUCTEMBI, OHO HEeMoCPEeACTBEHHO
cBA3aHo ¢ V.

4 Knaccudumkaums

M3rotoButenu gormkHbl knaccuduumposars Y3UIM no cneayiowmm napaMmerpam:
4.1 yucny BBOAOB:

4.1.1 0o4HOBBOAHbIE,

4.1.2 AByXBBOAHbIE;

4.2 cnocoBy BbINONIHEHUS 3aLUUThI OT NEPEHaANPSHKEHUSA:

4.2.1 KOMMYTUPYIOLLME HanpsHKeHue,

4.2.2 orpaHnM4nBaloLMeE HanpsXeHue,

4.2.3 KOMOUHMPOBAHHOIO TUNA;

4.3 ucnbiraHusim Y3UIM knaccos | — Il cornacHo Tabnuue 1;

Tabnwunya 1—WeneiTanusa knaccos |, [ n Il

Knacc ucnbitaHus OnpegenseMblil NapameTp MyHKT MeToaa McnbITaHUM
I Iimp 711
I 1o 712
1l Uge 71.4

4.4 MECTONONOXEHUIO:

4.4.1 BHYTPEHHEN YCTAHOBKM,

4.4 .2 Hapy>XHON YCTaHOBKMU.

MpumMmedaHune—Onsa Y3UN, M3rotToBneHHbIX 1 KnaccnuLmpyeMbiX UCKIHOYUTENBHO ANS HAPYXXHOW YCTaHOBKK
N MOHTUPYEMbIX He4OCTYMHBIMU, Boo6u4e He Tpe6yeTc;| COOTBETCTBUA Tpe6OBaHVIF|M OTHOCUTENbHO 3allnUTbl OT BO3,E|,eI7I—
CTBYHOLLUX CbaKTOpOB BHeLUHeN cpeabl;

4.5 nOCTYMHOCTMU:

4.5.1 pocrynHoe,

4.5.2 HeOCTYMHOE.

MpuMeyaHUne—HeaOCTyNHOE 03HaYaeT HEBO3MOXHOCTb JocTyna 6e3 NoOMOLYM cneumanbHOro MHCTpYMeHTa
K YacTsaM, Haxo4ALWMMCs Moj HanpsiKeHuew,

4.6 cnocoby yCTaHOBKMU:

4.6.1 cTauMoHapHbIn,

4.6.2 nepeHoCcHON,
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4.7 pasbeguuutento Y3UI:

4.7.1 MECTONOMNOXEHUIO:

4.7.1.1 BHYTPEHHEW YCTAHOBKM,

4.7.1.2 Hapy>XHOW YCTAHOBKM,

4.7.1.3 koMBGUHUpPOBAHHOM (04HA YaCTb BHYTPEHHEN YCTAHOBKM, APYrasi — HAPY>XHOW YCTAHOBKM);
4.7 .2 3alUTHBbIM PYHKUUAM:

4.7.2.1 cTennoBon 3aLUUTOMN,

4.7.2.2 Cc 3aLUMTON OT TOKOB YTEUKH,

4.7.2.3 c 3aLUMTON OT CBEPXTOKA.

MpumMeyaHu e — PazbegUHUTEND MOXET ObITb HE HYXEH,;

4.8 3awmTe OT CBepXToKa:

4.8.1 c 3awmTon,

4.8.2 6e3 3amThl;

4.9 cteneHu 3awmTbl, 06ecneunsaemon 06onoukamu cornacHo kogam IP, ykasanHuoiv B FOCT 14254;
4.10 gnana3oHy Temneparyp:

4.10.1 c HOpManbHbIM 4UaNa3oHOM,

4.10.2 ¢ paclLUMPEHHLIM AUANA30HOM,;

4.11 cucteme NUTaHUS:

4.11.1 nepeMeHHOro Toka 4actoTon ot 48 4o 62 'y,
4.11.2 NOCTOSAHHOTO TOKA,

4.11.3 nepeMeHHOro 1 NOCTOSIHHOTO TOKA;

4.12 mHOrononocHbim Y3UI.

5 CraHpapTHbIe NnapameTpbl

5.1 INpeanoyTUTENbLHBIE 3HAYEHUSI UMINYTIBCHOTO TOKA iy, ATS MCTILITAaHUI Knacea |:

- MMKOBOE 3HAYeHue ToKa Ipeak: 1,0; 2,0;5,0; 10,0 n 20,0 KA;

- anekTpuyeckuir 3apaa Q: 0,5;1,0;2,5;5,0u 10,0A - c.

5.2 MpeanoyTuTenbHbIe 3HaYEHUA HOMUHANBHOTO paspaAHOro Toka 1, aAns ucnbitaHuii knacca ll: 0,05; 0,10;
0,25; 0,50; 1,00; 1,50; 2,00; 2,50; 3,00; 5,00; 10,00; 15,00 u 20,00 KA.

5.3 MNpeanoYTUTENLHLIE 3HAYEHUA HANPSHKEHWUA Pa3OMKHYTON Lenu U,, ans ucnbitanui knacca lil: 0,1; 0,2;
0,5;1,0;2,0; 3,0;4,0; 5,0;6,0; 10,0 n 20,0 kB.

5.4 MNpeanoyTUTENbHLIE 3HAYEHUA YPOBHA HANPSXKEHMA 3aLLUUTbI U,:0,08;0,09;0,10;0,12; 0,15;0,22;0,33;
0,40; 0,50; 0,60; 0,70; 0,80; 0,90; 1,00; 1,20; 1,50; 1,80; 2,00; 2,50; 3,00; 4,00; 5,00; 6,00; 8,00 u 10 kB.

5.5 MNMpeanoyTuTenbHble 3HAYEHUA MaKCUMAnbHOro ANUTENLHOrO paboyero HanpspkeHusa U, AercTByoWwero
3Ha4YeHUs NepeMEeHHOro UK NOCTOSIHHOIO Toka: 52;63; 75; 95; 110; 130; 150; 175; 220; 230; 240; 250; 260; 275;
280; 320; 420; 440; 460; 510; 530; 600; 630; 690; 800; 900; 1000 1 1500 B.

6 TpeboBaHus

6.1 O6wume Tpe6oBaHUsA

6.1.1 NoeHTudukauma

MsroToBuUTENb AOMKEH NPEAYCMOTPETb HANUYKUE crneayoLlei MHpopMaumm (MCbITaHWS NPOBOASAT B COOT-
BETCTBUU C pas3gernom 7):

a) HauMeHOBaHue U3roTOBUTENSA UMK TOProBasi Mapka u HOMepP MOAENN;

b) kaTeropua pasmeLLeHus;

C) YXUCIOo BBOAOB;

d) cnocob ycraHoBKuU;

€) MakcumansHoe anuTernbHoe paboyee HanpshkeHne U, (No ogHOMY 3HAYEHUIO ANS KAXKAOr0 Knacca 3a-
LMTbI);

f) knaccudpukauma ucnsITaHUM U NapaMeTpbl paspaaa AN Kaaoro Buaa 3aluTbl, 3asBMNEHHbIE U3rOTOBUTE-
nem, 0603Ha4YaemMble U MapKupyeMble CriefyoLmm 06pasom:

- Ansi ucnbitanus Y3UI knacea I «ucnbitaHus knacea 1», «fiyo» 1 3HaYeHue Toka B KA, nnu « »(T1B
MPSAMOYTONbHUKE), «fimp» Y 3HAYEHUE TOKA B KA,
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- ana ucnbiTanusa Y3WUM knacca ll: «ucnbiranus knacca Iy, « 1., » ¥ 3HaYeHne ToKa B KA, Unm « »(T2B
NPAMOYFONbHUKE), « Ipa,» M 3HAYEHNE TOKA B KA,

- ana ucnbitadua Y3UM knacca lll: «<ucnbiranusa knacca llly, «Uyc» v 3Ha4yeHne HanpsbkeHus B KB, unu
« » (T3 B NPAMOYTonbHUKe), «U,c» U 3HaYeHne HanpspkeHus B KB;

g) HOMUHanNbHbIN pa3paaHbin Tok 1, ana Y3WUN knaccos | u Il (oaHO 3HaueHne Ans Kaxaoro BUAA 3aLLUTbI);

h) 3HaueHne ypoBHsl HanpsXkeHUs 3aLumTbl U, (0AHO 3HAYEHME ANs KXKA0T0 BUAA 3aLLUTbI);

i) HOMUHanNbHLIV TOK Harpy3ku 1| (ecnu TpebyeTcs);

j) creneHb 3awwmTbl, 06ecneunsaemas ob6onouko (kog IP) (ecnu IP 6onbLue 20);

k) BblAEpMBaeMbIi TOK KOPOTKOrO 3aMblKaHUS;

1) MmakcumanbHble peKOMEeHAOBaHHbIE NapaMeTpPbl 3aLLMTbI OT CBEPXTOKA, ecnu TpebyeTtcs IP 6onbLue 20;

m) yka3aHue 0 AeNCTBUM pasbeauHuTenst (eCnm uMeeTcs);

n) NONOXXEHMEe HOPManbHOW YCTAHOBKU NMPU MOHTaXe (€CMK 3TO UMEET 3HAYEHUE);

0) naeHTuduKaLus BbLIBOAOB (eCnu He06X0AMMO);

p) UHCTPYKLIMK MO YCTAHOBKE (HAanpumep, N0ACOEANHEHME K HU3KOBOMBTHLIM CUCTEMAM NUTAHUSA, MEXaHU-
Yyeckue pasMepsbl, ANMHA NPOBOAHUKOB U T. A1.);

() pOA TOKA: NEPEMEHHBIN C 4aCTOTOW UMK MNOCTOSIHHLIN UIK 00a;

r) yaensHasa saneprua W/R tonbko ang ncnoiranuin Y3UIM knacca l (em. 7.1.1);

S) AuanasoH TeMneparyp;

) HOMMHanbHaA OTKMIOYAaKLWAn cnocoBHOCTL CONPOBOXKAAOLLEro ToKa I (kpome Y3UIM orpanuumsaioLle-
ro Tuna);

u) TpeboBaHua Kk pazbeauHutento Y3WI HapykHOW yCTaHOBKM (DOPMYTNUPYET U3TOTOBUTESL;

V) anchbcpepeHumanbHbIli Tok Ipg (Heoba3aTenbHo);

w) xapakrepuctuka BIMH;

X) CyMMapHbIi paspagHblii TOK I, 4518 MHOTONonocHbIX Y3WIT (ecrnu 3asiBneH U3rotoButenem).

6.1.2 MapkupoBka

MapknMpoBKa COrnacHo nepeyncneHusm a), e), f), g), h), j), 1), o) u q) 6.1.1 o6aszatenbHO AoMmkHA ObITb
HaHeceHa Ha kopnyc Y3UI unu Ha Tabnuykun, npukpenneHHoble K ero Kopnycy. B HEKOTOPbIX KOHCTPYKLMSIX O4HO-
BBOAHbLIX Y3WIM MOXXHO He yKkasblBaTb HOMUHAaMbHbIN TOK HArpy3Ku.

MapknpoBka AOMmKHa BbITb HECTUPAEMON U 4YETKOM U HE AOMKHA HAHOCUTLCA HA BUHTbI M CbEMHbBIE AETarM.
CoOTBETCTBUE NPOBEPSIOT UCTILITAHMEM NO 7.2.

MpumedaHune— Tam, rae orpaHU4EHO MECTO, MapKUPOBKY MO NEepe4UCNeHnto a) HaHocAT Ha camo Y3UIT,
ocTanbHYl0 MapKkUpoBKY pa3mellaroT Ha MHAMBUAYaneHOR ynakoske Y3WM.

6.2 Tpe6oBaHUA K 3NEKTPUUYECKON YacTH

6.2.1 dneKrpuyeckue coeauHeHunsA

KOHCTPYKUMSA BbIBOAOB J0IMKHA A0NYCKaTh NOACOEAMHEHUE NPOBOAHUKOB MUHUMASbHOTO U MAKCUMAIIbHO-
ro NOMepeYHbIX CEYEHWIN COrMAacHO YKa3aHuio U3roToBUTENA.

Kaxxgoe ucnbiTaHue cnegyet NPOBOAUTL C MCNONbL30BAHMEM HaunbGonee XXeCTKon KOHUrypaLmum ¢ MUHU-
MarnbHbLIM UM MakCMMarbHbIM ONEPEYHbLIM CEYEHNEM B 3aBUCUMOCTU OT UCNbITaHUA (CM. pasgen 7). Y3UN
AOIMKHbI ObITh OCHALLEHbBI BbIBOAAMM, B KOTOPbIX 3MIEKTPUYECKOe NOACOEAMHEHUE BO3MOXKHO NOCPEACTBOM BUH-
TOB, raek, BUIOK, PO3ETOK U APYrMX YCTPOMCTB paBHOW 3¢hchekTMBHOCTU. COOTBETCTBUE NPOBEPSAIOT N0 7.3.

6.2.2 YpoBeHb HanpskeHusa sawutol Up

MsmepeHHoe npeaenbHoe HanpsbkeHue Y3UIT He 40MmKHO NpeBbillaTh YPOBHA HANPSHKEHUS 3aLLMThI, yKa-
3aHHOro usrotoBurenemM. COOTBETCTBUE NPOBEPSIOT UCNbITAHUEM MO 7.5.

6.2.3 UcnbiTaHusa knacca | UMNyNbLCHBLIM TOKOM

MpoBoaAT ucneiraHus knacca | ana Y3WUr, koraa narotosutens 3assnsiet, 4to Y3UI oTBeyaer onpeaenex-
HbIM TpeboBaHusiM. COOTBETCTBUE NPOBEPSAIOT N0 7.6.5.

6.2.4 UcnbiTanua knacca ll HoMuHanbLHbIM pa3spaaHbIM TOKOM

MpoBoaAT ucnbiTaHuA knacca |l ansa Y3UI, korga nsrotoutens 3asBnser, 4To Y3UI oreeyaer onpeaenex-
HbIM TpeboBaHusim. COOTBETCTBUE NPOBEPSIIOT N0 7.6.5.

6.2.5 UcnbiTauua knacca lll koM6GuHUPOBaHHOMW BONMHOMN

MposoasaT ucnbiranua knacca Il ans Y3UI, koraa usrotoButens 3aserser, 4To Y3UI oteBeyaeT onpeaenex-
HbIM TpeboBaHusiM. COOTBETCTBUE NPOBEPAIOT N0 7.6.7.

6.2.6 VcnbiTaHne B paGoyeM pexume

Y3UM porkHo BbiaepiaMBaTh yKkasaHHbIe pa3psaaHbie TOKM NPy Nogaye MakCUMasbHOTO ANUTENLHOTO paboyero
HanpsbkeHus U, 6e3 HeaonyCTUMbIX M3MEHEHUI xapakTepucTuk. COOTBETCTBME NPOBEPSIIOT UCTIbITAaHWEM N0 7.6.

8
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6.2.7 Pasbegunurenb Y3UI

Y3WIM MoryT UMeTb BHyTPEHHUE nubo HapyXHble pasbeanHuTenu, nmbo nx komomHaumu. x cyHKLUMOHMpo-
BaHUe AOMKHO ObITb YKa3aHo.

MpuMedaHue—Tlpu MoHTaxe, He oTHocAweMcs kK Y3UIM, moxeT noTpeboBaTbcs NPUMEHEHNE [OMOSNHU-
TeNbHbLIX 3aLUTHBIX yCTp0I7ICTB nvnu yCTpOI7ICTB 3aWuThl OT CBEPXTOKa 6onee HU3KOro HOMUHana.

Pasveaunutenu Y3WUI cneayet ucneithiBaTb BMecTe ¢ Y3UI B X04€ LMKIa TUNOBLIX UCMbITAHWIA cornac-
HO 7.7 n 7.8.3, ucknioyas YT, KOTOPbIe HE UCNbITLIBAIOT B paboyeM pexxume cormacHo 7.7.1.

Coo0TBETCTBME NPOBEPSIOT UCMILITAHUAMUM NO 7.7 1 7.8.3.

6.2.8 BosayuiHbie 3a30pbl U PACCTOAHUA YTEYKN

Y3WUI gomkHbl UMETH AOCTATOUHbIE BO3AYLUHbIE 3a30Pbl U PACCTOAHUA YTeUku. cnbiTaHUsa NpoBOASAT B
COOTBETCTBUM C7.9.5.

6.2.9 TPeKMHroCTOMKOCTb

M3onupyioLume getanu, NpMMEHsiEMbIE AN yaepXKaHusa YacTel, HaX0AALMXCA NOA HANPSHKEHUEM, JOIDK-
Hbl ObITb TPEKMHIOCTOMKUMU UITU UMETH PA3MEpbl, A0CTATOYHbIE, YTOOLI 06ecne4nTb HE0OX0AUMbIE U3ONALMOHHLIE
xapakrepuctuku. cnbiraHua nposoadar no 7.9.6.

6.2.10 AnekTpuyeckasa NPOYHOCTb U3ONALUN

SnexkTpuyeckasi NpOYHOCTbL u3onsauum kopnyca Y3UM aosmkHa 6biTb AOCTATOYHOM C TOHKU 3PEHUS YCTONYM-
BOCTU K NPODOOIO U 3aLuThI OT NPSAMOTo KOHTaKTa. cnbiTaHue NpoBoOAAT B COOTBETCTBUM C 7.9.8.

6.2.11 YCTOMYMBOCTb K KOPOTKOMY 3aMbIKaHUIO

B ycnosusix nepeHanpspkeHns (KopoTkoro 3ambikanuns) Y3UIMN 40mKHO BbiAEMKUBATL TOKU KOPOTKOTO 3aMbl-
KaHUs, KOTOPblE MOTYT BO3HUKHYTb MPU €ro sKkcnnyatauvu. McneitaHue NpoBoAAT B COOTBETCTBUN C 7.7.3.

6.2.12 ®yHKLUMOHUPOBaHME UHAMNKATOPA COCTOAHUA

OO0Lwme cBeaeHus

Mpy NpoBEAEHUM TUMOBLIX UCMLITAHMUIF COCTOSIHWE, NOKA3bIBAEMOE MHAUKATOPOM (MHAUKATOpPamu), AOMKHO
[aTb ACHOE NpeACTaBneHne 0 COCTOAHUM TOW YacTu, C KOTOPOW OH (OHKM) coeauHeH. Ana Y3UI ¢ npeaycMoTpeH-
HOWM MHAMKALMEN MPOMEKYTOYHOIO COCTOSIHUS NMOCTNEAHEE HE CHUTAIOT NOBPEXAEHEM uHaukaTopa. MNpu Hanuuum
Bonee yeM 0g4HOro cnocoba MHAMKALMUM COCTOSIHUSA, HAaNPUMEP MECTHOW U AUCTAaHLUMOHHOW UHAUKaLUK, cneayeT
NPOBEPUTH MHAUKALMIO KAXA0r0 TUNA. MI3roToBUTENDb AOMMKEH NPEAYCMOTPETL MHGOPMAaLMIO 0 PYHKLMOHMPOBA-
HUW UHAMKaTOPa U AEACTBUAX, NPEANPUHUMAEMBbIX B CIy4ae M3MEHEHNS MHAUKALIMKU COCTOSAHUA. MHAMKaTop Mo-
XKET COCTOATb U3 ABYX4acTeil, 06beAMHEHHbIX COEANHUTENbBHBIM YCTPOWCTBOM, KOTOPOE MOXET ObITb MEXaHUYEC-
KUM, OMTUYECKNM, 3BYKOBLIM, 3MEKTPOMarHuTHbIM U T. A. OfiHy YacTb 3aMeHaAIoT npu 3ameHe Y3WUI, u ee cneayer
UCNbITbIBATb, KaK YKa3aHo Bbllle. [pyryto YacTb HE 3aMeHsIloT npu 3ameHe Y3WI1, u oHa fomKHa BbINONHUTD
[OMNONHUTENBLHO HE MeHee 50 onepauui.

MpuMeyaHue—BosgeiicTBue COEAMHUTENBHOrO YCTPOMUCTBA, KOTOPOE NPUBOAUT B fileiiCTBUE HE3aMEHAEMYIO
4acTb WHAMKaTOPa COCTOSHUSA, MOXHO UMUTUPOBATE APYrM crnocoBoM, YeM AeicTBUE y3na 3aMeHsieMoid Yactu Y3UN,
HanpumMmep OoTAelTbHbIM 3NEeKTPOMardHuTom Unu I'Ipy)KVIHOVI.

Ecnu Ha nHaMKauMIo NPUMEHSIEMOTO TUNAa UMEETCA COOTBETCTBYIOLLMI CTaHAAPT, TO TpeGoBaHUsIM ero Aon-
)KHA YAOBMNETBOPATL HE3aMEHSAEMas YacTb MHAUKATOPA COCTOSAHWUSA NPU YCAIOBUM, YTO MHAUKATOP AOMKEH ObiTb
ucnbiTad 50 onepauuamu.

6.2.13 Usonauusa mexay oTaeribHbIMU LensiMmn

Ecnu Y3UI coaepXxuT Uensb, SrekTpu4ecku M30NUPOBaHHYHO OT rMaBHOM LiENnU, U3roTOBUTENDL AOMKEH npe-
AYCMOTPETh MHEPOPMAaLMIO, KACAIOLLYHOCS U30MALMU MEXAY LIeNAMM U HANPSPKEHNI, BbIAEPMBAEMBbIX U30NALMEN,
aTalKke cocnaTtbCA Ha COOTBETCTBYHOLLME CTaHAAPThI.

Mpu Hanuuum Bonee ABYX Lenei Ans kaxaon kKoMGuHauum Lenei 4osmkHbI BbiTb CAeNaHbl MOSCHEHUS.

M3onsumio 1 3nNeKTPUYECKyI0 NPOYHOCTb U30NALMW OTAEMBHLIX Lienen crneayeT UCnbiTatk COrMacHo ykasa-
HUAM U3rOTOBUTENS.

6.3 TpeboBaHMA K MeXaHMYECKOMN YacTn

Y3WM gonxHbl 6bITb CHaGXeHbI CpeCTBaMM AN MOHTaXKa, 06ecneunBaloLLMMKU MEXAHNYECKYIO HafeX-
HOCTb. McnbITaHMA NPOBOAAT B COOTBETCTBUM C 7.9.2.

6.3.1 O0OwWure nonoxeHus

Y3WIM gomxHbl BbITb OCHALLEHLI BLIBOAAMU, [4€ BO3MOXHO 3MEKTPUYECKOE NOACOEAUHEHUE C NOMOLLIbLIO:

- 3@XMMOB C BUHTaMU;

- raek;

- BUIOK;

- PO3€ETOK;
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- 6e3BUHTOBBIX 38XKUMOB;

- COeAMHEHUIA, NPOKAsbIBAIOLLUX U3OSISAILIUIO;

- UM APYIMX YCTPOWCTB TaKom e a(PEeKTMBHOCTH.

6.3.2 MexaHunyeckue coeilMUHEeHus

a) BoiBoabl cnegyet npukpennstb k Y3UIM Takum 06pasom, utobbl 6bino o6ecneyeHo HeobX0AMMOe KOHTakK-
THOE AaBNEHUEe NPy 3aTSATMBAHUM UMK OTNYCKaHWUM KPENEXHbIX BUHTOB Unu Gnokupyolmx raek. [ina ocnabnexus
KPENEeXHbIX BUHTOB UMK BIOKUPYIOLLIMX FAEK MOXET ObITb HEOOX0AUM UHCTPYMEHT.

b) Bunku u LwrencenbHbIe PO3E€TKU AOMMKHLI 0TBEYaTh TPEOOBAHUAM COOTBETCTBYIOLLIMX KOHKPETHBIX CTaH-
AaptoBun OCT P 51322.1.

C) BUHTLI, TOKOBEAYLLME YACTU U COEAUHEHUA

1) SnekTpuyeckne unu MexaHnyeckme CoOeauHeHUA AO0MKHbI BbIAEPXXMBATb MEXAHUYECKNE Harpy3sku,
BO3HMKaIOLWME NP1 HOPMarnbHON SKCnnyaTauuu.

BuHTbI, npumeHsieMble Npu MoHTaxe Y3UIM BO Bpems yCTAHOBKM, HE A0MKHbI ObITb CAMOHAPE3HOIO TUNA.

CooTBEeTCTBUE NPOBEPSIOT OCMOTPOM M UCNbITAHUEM COrNacHo 7.3.2.1.

2) 3nekTpuyeckue CoeMHEHUs AOIDKHbI UMETb TaKyIo KOHCTPYKLMIO, YTOObI KOHTAKTHOE AABNEHUE He
nepegasanoch Yepes U30NALMOHHBIN MaTepuan, KPoMe Kepamuku, CRKoAbl K ApYyroro matepuana ¢ aHanoruy-
HbIMMW XapaKkTePUCTUKaMM, ECIIU METANNIUYECKME YaCTU HEQOCTATOYHO 3NACTUYHBI AR KOMNEHCALUN BO3MOXXHOMN
ycaKu Ui pacTekaHus 30NsILMOHHOTO MaTtepuana.

COOTBETCTBME MPOBEPSIIOT OCMOTPOM.

O npurogHOCTM Marepuana cyasT no HEM3MEHHOCTU Pa3MeEpPOB.

3) TokoBeayLLME YACTU U COEANHEHUS, BKMIOYAA UMEIOLMECS YacTU, NPeAHA3HAYEHHbIe ANA 3aLUTHBIX
NPOBOAHUKOB, AOMKHbI ObITb NMMOO:

- U3 Meau, nNMbo u3 cnnaea, coaepallero no kpanHen mepe 58 % meau Ana Jacremn, XonoaHbiX B
pa6ouem cocTtosiHum, nnu 50 % meam ana apyrmx vacrem, nuéo

- U3 Apyroro MeTarnna unm Metanna ¢ noaAxXoAALLUMM NOKPLITUEM, HE MEHEE KOPPO3UECTONKOro, YeM MeApb,
M UMEIOLLEro NpueMsieMble MeXaHMYEeCKMe CBOMCTBA.

CooTBeTcTBYIOLLME TPeBOBaHWA U UCNBITAHWS ANSA ONPeAENeHNs KOPPO3UECTOMKOCTU HAXOAATCS B CTaAUM
paccMoTpeHus. 3T TpeGoBaHusA NO3BOSAT UCNONL30BATL APYMMe MaTepUanbl, UMeloLLMe COOTBETCTBYIOLLME NO-
KPbITUS.

TpeboBaHWs HACTOALLEro NOANYHKTA HE PACNPOCTPAHSIIOTCS HA KOHTAKTbI, 31IEKTPOMAarHUTHLIE LIeNu, Harpe-
BaTefbHbIE 9NEMEHTbI, BUMeTansbl, TOKOOrPaHMUYUBAIOLLME MATEPUArbl, LLYHTbI, YACTU NIEKTPOHHbIX YCTPOMICTB, a
TakK>Xe Ha BUHTDI, raﬁxw, BTYNKK, 3a>KMMHblE NNAacTUHbI U aHaNnorn4yHbi€ YacTtu BbIBOAOB.

d) BuHTOBbIE BLIBOAbI AN HAPYXXHbLIX MPOBOAHUKOB

1) BbiBOAbI ANS HAPYXHBIX MPOBOAHUKOB AOMKHbLI ObITH TAKMMM, YTOOLI NPU NPUCOEANHEHHBLIX MPOBOAHU-
Kax rapaHTMPOBAaTb NOCTOSIHHOE HEOOXOAUMOE KOHTAKTHOE AaBneHue. Takue BbIBOAbl MOTYT GbiTb MO0 BTLIYHOTO,
nm6o pe3b60oBOro TUNa. BeIBOALI AOMKHLI ObITL NErKO AOCTYMHbLI B NPEAYCMOTPEHHBIX YCIOBUSAX 9KCNyaTauuu.
CoOTBETCTBME NPOBEPSIOT OCMOTPOM M UCTILITAHUEM COrNAacHo 7.3.2.2.2.

2) Cpeacrsa Ansa 3axuMa NPpoBOAHUKOB B BbIBOAAX HE CrieyeT UCMONb30BaTh ANA ukcauum apyrux
KOMMOHEHTOB, XOTA OHU MOTYT (PUKCUPOBATH BbIBOABI M NPENATCTBOBATL MX BpaLLeHuio. COOTBETCTBUE NPOBEPSIOT
OCMOTPOM UM UCTIbITaHMEM N0 7.3.2.2.2.

3) BbiBOAbI A0MMKHBI 0611a4aTh COOTBETCTBYIOLLIEN MEXaHUMECKON NPOYHOCTLI0. BUHTDLI U raiiku Ans 3axu-
Ma NPOBOAHMKOB AOIMKHBI UMETb METPUYECKYIO pe3bOy ISO unu apyryio pe3s0y, aHanorM4yHyio nNo wary u Mexa-
HUYECKOW NPOYHOCTU. COOTBETCTBUE NPOBEPSIOT OCMOTPOM M UCNbITaHMeM no 7.3.2.1 1 7.3.2.2. BpeMEeHHO MOXHO
ncnonb3oBatb pe3bobl Sl, BA, UN, nockonbky OHU (haKTU4€CKU aHANOMMYHbI NO LLAry U MEXaHWUHECKOW NPOYHOCTH
pe3sbbe ISO.

4) BbiBOAbI A0MKHBI UMETb TaKyI0 KOHCTPYKLMIO, UTOObI Npu 3aXkMMe NPOBOAHUKA HE Bbi3biBaTb €ro No-
BpexaeHui. CoOOTBETCTBME NPOBEPAIOT OCMOTPOM U UCMbITAHUEM N0 7.3.2.2.2.

5) BbiBOAbI 1OMKHBI UMETH TaKYIO KOHCTPYKLMIO, YTOObLI NPOBOAHUK ObIN HAAEXKHO 3aXKaT MeXay MeTannu-
YECKMMM NOBEPXHOCTAMU. COOTBETCTBUE NPOBEPAIOT OCMOTPOM M UCTIbITAHMAMU 10 7.3.2.117.3.2.2.1.

6) BbiBOAbI OIDKHBI UMETH TaKYIO KOHCTPYKLMIO U PACTIONOXEHUE, UTOObI HU KECTKUI CNOLLHON, HY
CKPYYEHHbI MHOFONMPOBOIOYHbLIN NPOBOAHUKMU HE MOTTIM BbICKOSMb3HYTb NPU 3aTATMBAHWUM KPENEXHbLIX BUHTOB U
raek. [laHHoe TpeboBaHMe He OTHOCUTCS K BbIBOAAM oA HAaKOHEYHUK. COOTBETCTBUE NPOBEPAIOT OCMOTPOM U
ucnbiTaHemno 7.3.2.2.3.

7) BoiBoAbI JOMKHBI BbITh TAK 3aKpenneHbl U pacnonoXeHsl, YToObI Npy 3aTaruBaHum u ocnabneHuun
KpeneXXHbIX BUHTOB UMW raek BbIBOAbl HE MOTMNU BLINACTb U3 MECT uX KpenneHus kK Y3UM.

10



rOCTP 51992—2011

JaHHble TpeboBaHUs He UCKIIOYAIOT BO3MOXXHOCTb BPALLEHUS UIM CMELLIEHUSI BbIBOAOB, OJHAKO noboe nux
nepemeLLeHue A0MKHO ObITb B OCTATOUHOM CTENEHU OrpaHUYEHO, YTODbI UCKIIOYUTL HECOOTBETCTBUE TpeboBa-
HWSIM HaCTOSILLIETO CTaHAapTa.

Iins npeaynpexxaeHus ocnabneHus 3axmumMa oCTaTouHbIMU CPEACTBAMU CUMTAIOT MPUMEHEHUE U30NUPYIO-
LLIero KOMNayHAa unu CMOJIbI PU YCNOBUM, YTO:

- 9TW CPeACTBA HE NOABEPraloTCA Harpy3kam nNpu HOPMarnbHOW| IKCMITyaTaLmu 1

- Ha Ux 3 PEKTUBHOCTL HE BINUSAIOT TEMMEPATYPbI, UMEIOLLIME MECTO B CaMbiX HEONaronpUATHLIX YCIOBUSAX,
yKa3aHHbIX B HacTosiLLeM ctaHaapte. COOTBETCTBUE NPOBEPSIOT OCMOTPOM, M3MEPEHUEM U UCTIbITAHMEM COrnac-
HO 7.3.2.1.

8) BuHTBI Unu raiku KpenneHus BbIBOAOB, NpeAHa3HAYEHHbIE 1S NOCOeAUHEHUSA 3aLLMTHBIX NPOBOHU-
KOB, [10JDKHbI ObITb CTOMKUMM K CAMOOTBMHYMBAHUIO. COOTBETCTBUE NPOBEPSIOT UCTILITAHUEM BPYUHYIO.

€) Be3BMHTOBbIE BbIBOADI 11151 BHELLHUX NPOBOAHUKOB

1) BbiBOAbI AOMKHLI UMETH TaKY0 KOHCTPYKLIUIO, UTOObI:

- KX bi NPOBOAHMK Obin 3aaT 0TAenNbHO. [POBOAHMKM NOACOEAVHSIOT UITU OTCOEAMHSIOT NUOO BCe 0a-
HOBPEMEHHO, NUGO0 KaXKabIN MO OTAENLHOCTH;

- 6bIna BO3MOXHOCTb HAZIEXKHO 3aXKaTb Mob0e YUCNo NPOBOAHUKOB, BMNIOTb 10 MAaKCUMAarbHO NpeayCMOT-
peHHoro. CooTBETCTBUE NPOBEPAIOT OCMOTPOM U UCTILITAHUEM COrfnacHo 7.3.3.

2) BbiBOAbI AOMKHBI UMETb TAKYH0 KOHCTPYKLIMIO, YTOOLI NPU 32>XKaTUK HE NOBPEXAAaTh NPOBOAHUK. COOT-
BETCTBME NPOBEPSAIOT OCMOTPOM.

f) CoeiMHeHus1, npokanbiBaloLMe M30NALMIO, ANst BHELUHUX MPOBOAHNKOB

1) CoeaumHeHus, NpPoKanbIBaOLLUE M3ONSALMIO, AOIDKHBI 00eCneunBaTb HAAEXKHOE MEXAHUYECKOe Coen-
HeHue. COOTBETCTBUE NPOBEPSIOT OCMOTPOM U UCTIbITAHUEM MO 7.3.4.

2) BuHTbl, 06€CneumBaloLLImMe KOHTAKTHOE aBIIEHNe, HE CrielyeT UCNOSb30BaTb AN KPENIEHUs Apyrux
3MIEMEHTOB, XOTSl OHU MOTYT yaepxmBaTh Y3 unu npeaynpexaars ero spawieHue. CooTBETCTBUE NMPOBEPSIIOT
OCMOTPOM.

3) BUHTbI HE AOIDKHbI ObITb U3 MATKOTO UMW NOABEPKEHHOTO TEKy4eCTH MeTanna. CooTBeTCTBUE NpoBeps-
0T OCMOTPOM.

6.3.3 Koppo3uecTomnkue metannbl

3a)MMbl, KPOME NPKUMHBIX BUHTOB, GNOKMPYIOLLIMX raek, COeAMHUTENbHbIX YNOPHbIX Lanb, nposoaga u T. n.,
[OIDKHBI BbITh M3 KOPPO3MECTONKOTO METANNA, HaNpUMep Meau, NaTtyHM . . (cM. FOCTP 51686.1n FTOCT P 51686.2).

6.4 TpeGoBaHUA K yCNIOBUAM OKpYyXalolein cpeabl

Y3WIM B 3aBUCMMOCTM OT KOHCTPYKLMM JOIDKHbI HAAEXHO paboTaTh B YCIIOBUSIX OKPY>KaIOLLEN cpeabl, CHU-
TaLwmxca HopMansHbIMK. COOTBETCTBUE NPOBEPAIOT MO 7.9.9. Y3UI Hapy>XKHOW YCTAHOBKU A0MMKHbI UMETH 3a-
LUMTHBINA 9KpaH U3 CTekna, rna3ypoBaHHON KepaMuK1 UK PYroro NoAXOASLLEro MaTepuarna, yCToW4muBoro K yrb-
TPahnoneEToOBOMY U3NYYEHNIO, KOPPO3UU, SPO3NUUN U TPEKUHTY.

Y3UI gomkHbl UMETb OCTATOYHbIE PACCTOSIHUS YTEYKU MO NOBEPXHOCTU U3ONSLMKU MEXAY ABYMS YACTSIMU
C pasHbIMM MOTEHLMaNamu.

6.5 Tpe6oBaHusA 6e3onacHOCTU

Y3WM porkHbl ObiTh 6e30nacHbl npy paboTe B HOpMaribHbIX YCIOBUAX 3KCMNyaTaumm COrnacHo pekoMeHaa-
LS.

6.5.1 3awuta oT NPAMOro NPUKOCHOBEHUA

HaHHble TpebGoBaHus kacatoTcsa AocTynHocTr Y3UI, B KOTOPbIX MakCUMarnbHOE AnuTenbHOe paboyee Ha-
npsbrkeHue U, npesbiwaeT 50 B nepeMeHHoro Toka (4eiCTBYIOLLEE 3HAYEHUE) UK NOCTOSHHOTO TOKA.

OnA sawuTbl OT NPAMOro NPUKOCHOBEHUS (HEAOCTYMHOCTL YaCTel, HAX0AALLMXCA NoA HanpshkeHuem) Y3
JOIMKHbI UMETb TaKyH KOHCTPYKLMIO, UTOObI HEMb3S ObINO KOCHYTHLCS YacTel, HaXOAALUMXCA NOA HaNpPsXKeHUEM,
korga Y3WI ycTaHoBnEHO AN npegnonaraemon skcnnyaraumum. CoOTBETCTBUE NPOBEPSAIOT NO METOAMUKE COrnac-
HO MOCT 14254 (nyHkm 7.4).

Y3U, kpoMme HeaoCTyNHbIX (CM. 4.5.2), AOMKHbI UMETb TaKY KOHCTPYKLIMIO, YTODbI MPU YCTAHOBKE UX Kak
Ans HOpMarnbHOM SKcnnyaTauumn 1 NoACOeANHEHHbIX K HUM NpoBoaHukax vYactn Y3UI, Haxoasawwmecs nog Hanpsi-
»>KeHuneM, 6binmn Bbl HeOCTYNHbI AaXKe NOCHe U3bATUSA YacTell, CHUMaeMblx 6e3 NMOMOLLM MHCTPYMEHTA.

COOTBETCTBUE NPOBEPSAIOT OCMOTPOM U, NPU HEOBXOAUMOCTU, UCMIbITAHUSIMK 10 7.4.1. CoeauHeHne Mexay
BbIBOJaMM 3a3€MIEHUS U BCEMU AOCTYNHLIMU YaCTAMU, NPUCOEAUHAEMBIMU K HUM, LLOTKHO UMETb HU3KOE COMpo-
TUBNeHue. CoOTBETCTBUE NPOBEPSAIOT UCTIbITAHNEM N0 7.4.2.

6.5.1.1 MexaHu4eckasa NnpoYHOCTb

Yactu Y3, umetoype OTHOLLIEHUE K 3aLLMTe OT NPAMOr0 KOHTaKTa, A0MkHbI 006naaath A0CTaTOMHO| Mexa-
HUYECKOM NPOYHOCTLI0. COOTBETCTBUE NPOBEPAIOT N0 7.9.2,
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6.5.1.2 TennocCTonkocTb

Yactn Y3UI, umeloLume OTHOLLIEHUE K 3aLumTe OT NPAMOTO KOHTaKTa, A0MMKHbI 00naaaTh 4OCTaro4yHON Ten-
F1I0CTONKOCTbIO. COOTBETCTBUE NPOBEPAIOT N0 7.9.3.

6.5.1.3 ConpotuBnexune usonsyum

ConpoTuBneHue n3onsaummn JOSDKHO ObITb 4OCTAaTOYHBIM. COOTBETCTBUE NPOBEPAIOT N0 7.9.7.

6.5.2 OrHecTOMKOCTbL

Usonupyiowme yactu kopnyca AormkHbl 6biTb NGO HEBOCNNAMEHAIOLLMMUCS, NGO camo3aTyxaloLWUMK.
CooTBeTCTBUE NPOBEPSIOT N0 7.9.4.

6.5.3 Cob6cTBEeHHasA NoTpebnseMas MOWHOCTL P,

Ana Y3UM P, cneayet usmepsiTb Npu MakCUManbHOM AnuTenbHOM pabouem HanpskeHun U, korga Y3UNM
NOAKIOYEHO COMAacHO MHCTPYKLUMSM n3rotosutens 6e3 Harpy3sku. M3mepeHHOe 3HaueHWe TOKa YTEYKMN He JOMMKHO
6bITb 60rbLLE YKa3aHHOIO U3rOTOBUTENEM.

6.5.4 Tok yTeuku I cnegyer usmepsATb NPU MaKCUManNbHOM ANUTENLHOM paboyem HanpsbkeHun U, koraa
Y3WUIM noaknioueHo cornacHoO MHCTPYKUMSIM U3rOTOBUTENS 6€3 Harpy3sku.

6.5.5 Xapakrepuctuka BIMH

Y3WUIM gomxHo nubo BuigepxmBats BMH 6e3 dyHKUMOHANbHLIX U3MEHEHUIA, 60 NoBpeXaaTbCs B COOTBET-
CTBUM CKpuTepusiMn 7.7.4n7.7.6.

MpumeyaHue—[JaHHaa xapakTepucTuka B COOTBETCTBUN C UCNBITAHUAMM NO 7.7.4 n 7.7.6 He yuuTbIBaEeT
BO3MOXHOCTU BO3HUKHOBEHUSI CKa4YKOB HanpsxeHus B cBa3u ¢ BlMH.

6.5.5.1 BIMH, BbI3BaHHbIE MNOBPEXAEHNAMU, BOZHUKAIOLLMMU B HACTU BbICOKOTO (CPEIHEr0) HaNpsHKEHUs!
CUCTEMbI MUTaHUA

Y3UI ¢ PE-npOBOAHWKOM MNN NpeaHa3HavYeHHoe Ans akcnayaTauuu B pacnpeaenutenbHbiX cMcTeMax
cneayeT ucnbIThiBaTh Npu Ur B COOTBETCTBUM € 7.7 .4 n Tabnuueli B.1 (npunoxeHue B).

6.5.5.2 BI'H, Bbl3BaHHbIE NOBPEXAEHUAMU UM NOMEXAMMN B HU3KOBOMNBLTHOW YaCTU CUCTEMbI MUTAHUA

B AaHHOM MCNbITaHUM HET HEOBX0AUMOCTH, ecnu U, paBHO Ut UNun NpeBLILLIAET ero.

B ocranbHbix criydasx Y3UI cneayeTt ucnbitbiBath Mbo npu s3HaveHnax BMH Ur, npuseaeHHbIX B Tabnuue B.1
(npunoxexue B), nnbo npu 3HaveHusax BIMH, ykazaHHbIX U3roTOBUTENEM COTNAcHO nepeuncrieHnio w) 6.1.1, Bbiou-
patoT 6onee BbICOKMe 3Ha4YeHuA. [laHHoe ucnbiTaHue NPoBOASAT B COOTBETCTBUU C 7.7.6.

6.5.6 CymMapHbIi pa3pagHbii TOK Iy

[aHHO€ UcnbiTaHNe NPOBOASAT TONbLKO B TOM CIy4ae, eCINiv CyMMApPHBIA paspsiiHbIi TOK 3asiBNEH M3roTOBUTE-
nem B cooTseTcTeun ¢ 7.9.10.

6.6 [lononHuTenbHbIe TPeOGOBAHUA K UCNIbITAHUAM ABYXBBOAHLIX Y3UI n ogHoBBOAHBLIX Y3UI ¢
pasgenbHbIMU BBOOHBIM U BbIBOAHLIM BbIBOAAMM

6.6.1 PerynupoBaHue HanpsixeHUnA

MpOoLEHT perynupoBaHusi HaNPsPKEHUS AOPKEH ObITb yKa3aH U3roTOBUTENEM, U UCTILITAHMSi NPOBOAAT N0 7.8.1.

6.6.2 HoMUHaNbHLIN TOK HAarpy3ku 7

HoMWHanNbLHLIA TOK HArpYy3KK AOIDKEH ObITb YKa3aH U3rOTOBUTENEM, U UCTILITAHUS NPOBOAST N0 7.8.2.

6.6.3 CnOCOOGHOCTL BblAepPXUBATh NepeHanpsiXeHne co CTOPOHbI Harpy3ku

Koraa nsroroButens yka3biBaeT 3Ha4YEHUE NepeHanpshkeHus, Boigepxuaemoe Y3UI co CTOpOoHbI Harpys-
KW, UCMbITAHME NPOBOAAT N0 7.8.4.

6.6.4 XapakTepucTuka neperpyskmu

He agomxHo npoucxoautb noepexaeHus Y3UIN unu nameHeHus ero xapakTepucTuk BCreACTBUE neperpy-
30K, UCTbITbIBAEMbIX MPY HOPMAarbLHOM 3kcnnyaTtauuu. COOTBETCTBUE AAaHHOMY TPeOOBaHMIO NPOBEPSIOT N0 7.8.5.

7 TunoBbIe UCNbITaHUA

TUnoBbIE UCTILITAHUS BLINOMHSIIOT HA TPEX 06pa3sLiax No KaXxAOMY LIMKITY UCTIbITAHUI, KaK ykazaHo B Tabnuue 2.
B npeanenax ogHOro Lmkna ucnbITaHusi NPOBOAAT B NOPAAKe, ykasaHHOM B Tabnuue 2. Mopaaok LUKInos MOXET
MEHSATLCS.

Ecnu Bce 06pasubl Bbiaep>kanu BCe UCTIbITAHUA LMKIA, 3HAYUT KOHCTPYKUmMA Y3UI cooTBeTCTBYET NPEAbAB-
naembim TpeboBaHuaM. Ecnin agBa unu 6onee ncnbiTyembix 00pasLOB HE BbIAEPXanNuU UCNbITaHUA UMKNa, Toraa
Y3WI He cooTBETCTBYET TPEOOBaHUAM HACTOSILLIErO cTaHaapTa. B cnyyae, ecnu xota 661 0auH o6pasel He Bbl-
Aeparn LKra ucnbITaHU1, TO 3TO UCMNbITAHUE U NPEALLECTBYIOLLME EMY U3 3TOTO UCNLITATENbHOTO LIMKNA, KOTOpble
Mornu 6bl NOBNUATL HA pe3ynkTar JaHHOTO UCTILITAHUS, CrieAYeT NOBTOPUTb Ha TPeX HOBLIX 06pasuax, U Ha aToT
pas Hu oauH o6pa3seL He A0rkeH ObiTb 0TOpakoBaH.
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KomnnekTt n3 Tpex 06pasLioB MOXeT BbiTb UCMOMb30BaH B NOCAEAYIOLLMX LIUKNAX UCTIbITAHWI N0 yCMOTpe-
HUWIO N3rOTOBUTENSI.

Ecnu Y3WUI B 0CHOBHOM COOTBETCTBYET TpeOOBaHMAM CTaHAapTa Ha u3aenue, B KOTOPOM OHO YCTAHOBIEHO,
TO A0NYCKaeTCs UCNonb30BaTh TpebOBAHMA STOro CTaHAapTa, Uckovas pyHkummn Y3UI.

Tabnuya 2 — TpeboBaHMA K TUNOBLIM UCNLITAHUAM, NpuemMnemMsiM ansa Y3UN

Livkn Bua venbitanus MyHkT DocTynHoe HepocTtynHoe
nenbel-
TaHWi CTtauumoHapHoe MNepeHocHoe CrauuoHapHoe
Knacc ucnbitaHna
| I 1] | Il 1] | I n
1 MoeHnTudpukauua n mapku-| 6.1.1/6.1.2/7.2 fa|fa|pa |pa| ha|pa|pa| pal Aa
poBKa
BbiBoabl U coejUHEHNsA 6.1.2/6.3/7.3 fa|fa|pa |pa| pa|palpa| pal Aa
3aluTa oT NpAMOro KoHTakTa| 6.5.1/7.4 fa |pa |pa |pa|pa|pa|pa| pal| Aa
CobcTtBeHHasn notpebnsemas| 6.5.3/6.5.4/7.7.5 H/o | H/o | H/o | H/o | H/O | H/0 | H/O | H/0| H/O
MOLWHOCTb U AuddepeHym-
anbHbIA TOK

2 | YpoBeHb HanpspkeHusa 3awm-| 6.2.2/7.5 —
Th

Onpepenexne Hanu4mns kom-| 7.5.1 H/o | H/o | H/o | H/o | H/o | H/O | H/O | H/O| H/O
MYTUPYIOLLEro aneMeHTa

M3amepeHne octatoyHoro Ha-| 7.5.2 Jda |pa|— |pa|pa| — |pa| pa| —
NPSXeHUsA
M3MmepeHue poHTa BonHbl| 7.5.3 jda |pa|— |pa|pa| —|pna| pa| —

pa3pAagHOro HanpaxXeHWA

M3amepeHue npeaenvHoro| 7.5.4/7.55 —|—|Ba| —| —|ma|— | —| Ba
HanpsxeHns KoMBuHMpoBaH-

HoW BONHOM

OnpefieneHne Benu4YuHbl co-| 7.6.2 H/o | H/o | H/o | H/o | H/o | H/o | H/O | H/o| H/O

npoBOXJakLLero Toka

3 | WcnbiTaHue B pabovem pexu-| 6.2.6/7.6 —

Me
MpeaBapuTenbHoe ucnbiTa-| 7.6.4/7.7.1 jda |pa|— |pa|pa| —|na| pa| —
Hue

WcnblTaHuns knaccos | 1 |l B| 6.2.3/6.2.4/7.6.5/766/7.71 | pa |fa|— |pna| fa| — |pa | pal| —

paboyem pexume

WcnbiTanms knacca lll B pabo-| 6.2.5/7.6.7/7.7 .1 —|—|Ba | —| —|Ba|— | —| Ba
YeM pexumMe

4 Mcnbitanna knaccoB | u Il Ha| 6.5.6/7.9.10 H/o | H/o | — | H/o | Hlo| — [ H/O | HIO| —
CYMMapHbIA paspagHblil TOK

5 TepmocTabunbHOCTb 6.2.7/7.7.2 ja |pa|pa (pa|pa|pa|pal pal| Aa

6* | YcToiumBocTb Kk KopoTkomy| 6.2.7/6.2.11/7.7.3 fAa |pa|pa |(pa|pa|pal|pal pal pa
3aMblKaHUo
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OkoHyaHue mabnuupl 2

Linkn Bua uenbitaHua MyHKT HocTynHoe HepocTynHoe
ncnbl-
TaHui CrauuoHapHoe MepeHocHoe CraunoHapHoe
Knacc ucnbiTaHus
| I 1l | Il Il | I [l
7* | XapakTtepuctuka BINH 6.2.7/6.5.5/7.7.6 ba |pa|pa|na| pal|palpa|fal| pa
XapakTtepuctuka BINH 6.2.7/6.5.5/7.7 .4 fa |pa|pa|pa| ga| fal|pa|fa| aa
8 Mbkue kabenu v WHypsl M ux| 7.9.1 — | —|— | palpalpa|—|—| —
coeauHeHus
MexaHu4eckas NpoYHOCTb 6.3/6.5.1.1/7.9.2.1 fJa |pfa|pa|pa| na|pa|lpna|fa| pa
MexaHuveckaa NpoYHOCTb 6.3/6.5.1.1/7.9.2.2 —|—|—|pa|lpalpa|— | — | —
ConpoTtueneHne wusonaumun | 6.5.1.3/7.9.7 fda |pa|lpa|pa| pa|nalpna|Bda| pa
BnekTpuyeckaa npovHocTb| 6.2.10/7.9.8 fDa |palpa|lpa| na|pnalpna|na| pa
nsonauum
Okpyxatollan cpeaa, kof IP | 6.4/6.5.1/7.9.9 fa |pa|lpa|pa| pa|pa|lpa|na| pa
TennocToNKOCTb 6.5.1.2/7.9.3 na|pal|na|palpalpalpa|na| na
Bo3gylwHble 3a3opbl M pac-| 6.2.8/7.9.5.1 Da|palpal|lpa| nalpalpa|na| pa
CTOSHUSA YTeYKn
CToiikocTb K YpesmepHomy| 6.5.2/7.9.4 fda |pa|lpa|pa| pa|pa|pna|oda| pa
Harpesy W OrHIo
TpeKUHroCTONKOCTb 6.2.9/7.9.6 na|pa|na|palpalpalnpna|nal na
9 | JononHuUTenbHbIE NCMBITAHUA ANA ABYXBBOAHLIX U OAHOBBOAHLIX C pa3fieribHbIMU BBOAHBIMUA U BLIBOAHLIMM
BbiBogamu Y3UM
MpoueHT perynupoBaHust Ha-| 6.6.1/7.8.1 Da|pa|na|pa|lpa|lpalnpnal|pal pa
NpsXeHus
HoMUWHanbHbIA ToK Harpy3ku | 6.6.2/7.8.2 Da|pa|na|pa|lpalpalnpnal|pnal na
CToikocTb K nepeHanpsxe-| 6.6.3/7.8.4 H/o | H/o | H/o | H/0o | H/O | H/O | H/O | H/O | H/O
HWIO CO CTOPOHbLI Harpysku
XapakTepucTuka neperpysku| 6.6.4/7.8.5 H/0 | H/o | H/o | H/0o | H/o | H/O | H/O | H/O | H/O
CTOMKOCTb K KOPOTKOMY 3ambl-| 6.2.7/7.8.3 Oa | ba|fda | oa| Ba | fa | H/o | H/O | H/o
KaHWIO CO CTOPOHLI Harpy3sku
10 | AononHuTenbHble NPOBEPKU U UCTBITAHWA
OyHKUMOHUPOBaHMe UHANKa-| 6.2.12 Ja| pa|pa| na| Ba| Ba | pa | fa | Apa
Topa COCTOSHUS
M3onauus Mexay oTaenbHbl-| 6.2.13 fJa| pa|pa| oa| ja| oa| pa | 4a | Aa
MU Lensmu

O6o03Ha4eHuUs: «4a» — UCMbITaHWe NPOBOASAT; «—» — WUCMbITaHWe He NMPOBOAAT, «H/O» — HeobA3aTenkLHo.

* iNA faHHoOro ucnbiTaHus MoxeT noTpeboraTtbes 6onee ofgHoro komniekra o6pasuos.
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7.1 O6wue ycnoBus UCNbiTaHUM

Ecnu He ykasaHo nHoe, To crneayeT nofib30BaTbCA METOAUKON ucnbiTaHuin no MOK 61180-1 [3].

Ecnu He yka3aHo nHO€e, 3HaUEeHUs1 NEPEMEHHOT0 TOKa, NPUBEAEHHbIE B HACTOALLEM CTaHAapTe, ABNSAIOTCA
AENCTBYIOLLMMU 3HAYEHUAMM.

MoHTaxx Y3UIM u anekTpuyeckne coeauHEHNA BbINOSHAIOT MO MHCTPYKLMSIM M3rOTOBUTENS.

McnbiraHne NpoBOAAT HA OTKPLITOM BO3Ayxe NpU TemnepaTtype okpyxatoLyero sosgyxa (20 £ 15) ° C, ecnu
He yKka3aHo uHoe.

Ecnu He ykazaHO MHOE, BO BCEX UCMbITAHUAX NPU U, UCnbITaTenbHbIi JONYyCK Ha U, 0MKeH COCTaBnsATb
MUHYC 5 %.

Mpu nenbitadum Y3UI co BCTPOEHHbIMI KaGensiMu nocneaHue no BCe ANNHE CHUTAIOT YaCTbiO UCTbITYEMO-
ro Y3url.

Bo Bpems ucnbitaHus obcnyxveanue unu pasbopka Y3UI He gonyckatotcs. Mpu HeE0BX0AUMOCTH BCe
pasbeaunutenu YU gomkHbl ObiTb N0A06paHbl M NOACOEANHEHDI, Kak TOro TpedyeT usrotosutens. [Ana Y3UIT,
UMeLwmX 3awmTy 6onee ogHoro Buaa (cm. 3.7), 4ns KOTOPbIX M3rOTOBUTENb 0003HAUNIT YPOBEHb HAMPSKEHNS
3aLUMThI, UCMbITAHWA CMEAYET NPOBOANTD ANA 3aLUMTbI KaXA0ro Bua ¢ napamMmeTpamMm, yka3aHHbIMW U3rOTOBUTE-
nem, Kaxablii pa3s Ha HoBbIx 06pa3uax. [AnsA TpexdasHbIX yCTPOWCTB, B KOTOPbIX 3aLUUTHbIA KOMMOHEHT 3NEKTPO-
CXeMbl UAEHTUYEH ANA 3aWMTbl AAHHOTO BMAA, UCTIbITAHME KaXKA0M U3 Tpex a3 3amMmeHsieT UCMNbITaHue Tpex
obpa3uos.

CneayeT yuuTbIBaTb, YTO A UMNYSILCHBLIX UCNBITAHWUI U U3MEPEHUI BaXKHA NPaBUIbHO BbIOpaHHAsi METO-
Auka ucnbiTaHuii. Mpw ucnbiraHun TpedyeTcs rapaHTUSA B OTHOLLEHUM TOYHOCTHU 3aMUCH 3HAYEHU.

Ecnu uarorosutenem yctaHoBMneHb! pasHble TpeGoBaHus ans pasbeauHuteneii Y3UI HapyXHOW YCTaHOBKU
B 3aBUCUMOCTH OT OXKMAAEMOro TOKa KOPOTKOro 3aMblKaHWS! CUCTEMbI MUTAHUS, AOIMKHbI ObITb BbINONMHEHbI BCE
COOTBETCTBYIOLLME LIUKIbI UCNLITAHUIA ANA KaXaou koMOuHauum Tpebyembix pasbeauHutenen Y3UIT cornacHo
0XXMAaeMbIM TOKaM KOPOTKOro 3aMblIKaHUS.

7.1.1 UcnbiTaHue knacca | UMNynNbCHLIM TOKOM

WcnbiTaHne uMnynbCHbIM TOKOM fi,, ONPeAensieTcs ero napaMeTpamu: NUKOBbIM 3HAYEHUEM Lo, 3apsi-
AoM Q u yaenbHOI aHepruen W/R. OaHONONIOCHbLIN UCMbITAaTENBHbLIA UMNYTNbCHbIV TOK I0FDKEH 10CTUYL 3HaYe-
HUSA Lyeq B TEUEHME 50 MKC, NEepeaaya 3apsaa Q AomkHa NpousonTy B TeuerHne 10 Mc, paccensanue yaenbHoi
aHeprum W/R pomkHO npousonTu B TeyeHue 10 mc.

B rabnuue 3 npuseseHsb! sHaueHusi Q (A - ¢) 1 W/R (k/Om) COOTBETCTBEHHO 3HAUYEHUAM Loy (KA).

Tab6nwuya 3 —apameTpbl ucnbitaHnsa Y3UI knacca |

(& reserne 85 1S 3apaa Q (s Tevenvie 10 o), A - o (6 vemme 10 o, KIIH/OW
20 10,0 100,00
10 5,0 25,00
5 2,5 6,25
2 1,0 1,00
1 0,5 0,25

MpnumeyaHNe— OauH U3 BO3MOXHLIX MCMBITATENbHLIX UMNYMbLCOB, OTBEYAIOLLMX BblLIEYKa3aHHbIM
napametpam, 10/350 ykasan B MOK 61312-1 [2].

CooTHoLueHne Mexay ey (KA), Q (A - ¢) n WIR (xx/Owm) B Tabnuue 3 cneayowee:

Q= Ipeak a,
rmea=5-10"c¢;
WR = IZ,0b,

roeb=2,5-10"c.
[lonycku Ha yKasaHHbIe B Tabnuue napameTpsbl cnegytouiume:
Ipeak - (i 10 %);
Q— (20 %):
WIR — (£ 35 %).

15



rocTP 51992—2011

7.1.2 Ucnbiranua Y3UM knaccos | u Il HOMUHaNbLHbIM paspsAaHbIM TOKOM

CraHnpaptHas cdhopma BonHbl 8/20. lonycku Ha hopMy BOSHbI TOKa (MMKOBOE 3HaYeHue, Bpemsi (OpoHTa U
nonyBosHbl) — (£ 10 %).

JonyckatoTca HebonbLuMe KonebaHusi UK OTKIOHEHWUA OT YCTAHOBIIEHHOTO 3HAYEHUS MPU YCNOBUU, YTO
amnnutyAa nio6oro konebaHus He npeBbiaeT 5 % NUMKOBOro 3HaveHus. JIlo6oe n3aMeHeHne NoNAPHOCTU NOCne
nageHunsi Toka Jo Hyns A0MMKHO BbiTk He Bonee 20 % NUKOBOrO 3HAYEHUS.

Ona AByXBBOAHBIX YCTPOWCTB 3HAYEHNE U3MEHEHUA MONAPHOCTN AOMKHO BbITh MeHee 5 %, YToGbl He no-
BMUATL Ha pe3ynkTaT U3MepeHus NPeaenbHOro HaNPSPKEHNS.

MamepeHune sHaveHus Toka, npoxoasiuero yepes Y3UM, cneagyeT BbIMOMHSATh C TOYHOCTLIO A0 £ 3 %.

7.1.3 Vcnbitanue Y3UM knaccos | u Il UMNynbCHbIM HanpsXXeHUem

CraHgapTHas dopma BOnHbI HanpshxeHusa coctasnseT 1,2/50. fonyckn Ha hopMy BOSHbI HANPSHKEHUSA Che-
ayoume:

- NMKOBOE 3Ha4YeHne — (x 3 %);

- Bpemsa ppoHTa — (£ 30 %);

- Bpems nonyeosiHbl — (x 20 %).

Kone6aHus unu oTKNOHEHUs OT YCTaHOBMNEHHOO 3HAYEHUSI MOTYT NPOM3ONTM Ha NKKe uMNynbea. Ecnu yac-
TOTa Takux konebaHui cebiwe 500 KL UK ANUTENbHOCTb OTKIMOHEHUSt MeHee 1 MKC, B LieNsiX NpoBeaeHUs usmMe-
PEHUI BbIYEPYNBAIOT KPUBYIO 3HAYEHWI, U TOrAa MakcuManbHaa amnnuTyaa 3Toi KpMBOI ONPEAENUT NMKOBOE
3HaYeHWe UCMbITaTeNbHOro HaNpPsXeHUs.

Kone6aHus, npesbliwatowme Ha 3 % NMKOBOE 3HAYEHWE, HEAOMYCTUMBI B 0BnacTu nogbemMa MMnynsca
HanpsHkeHus.

M3mepeHue HanpsbkeHua Ha BbiBoaax Y3WUIM cneayeT npoBoAUTL C TOYHOCTLIO A0 * 3 %. MameputenbHble
npMBOpbI AOMKHBI UMETb NPEAENbHYIO LLMPUHY NOMNOCHI YAaCTOT He MeHee 25 MI'LY, a OTKIIOHEHWE OT YCTAHOBNEH-
HOro 3Ha4YeHUSA A0JHKHO ObITb MeHee 3 %.

TOK KOPOTKOro 3aMblKaHWS UCNbITaTENbLHOIo reHeparopa A0MKEH cOCTaBnATL MeHee 20 % HOMUHANBLHOTO
pa3psigHoro Toka /,, 0AHako ObITb 4OCTATOYHLIM, 4TOOLI 0GECNeYMBaTL CONPOBOXKAEHME UCTILITAHUA KOMMYTaLU-
OHHbIMM 3reMeHTamMu HanpskeHus Y3UI.

7.1.4 Ucnbitanue Y3UI knacca lll koMGMHUPOBaHHON BOSTHOM

CraHaapTHbI MMMNYNLC reHepaTopa KOMOUHUPOBAHHON BOSHbI XapaKTEPU3YETCA BbIXOAHBIM HANPSHKEHUEM
B YCNOBUSIX PA3OMKHYTO LIENU U BbIXO4HbIM TOKOM B YCIOBUSIX KOPOTKOIO 3aMblkaHus. HanpsikeHue pa3oMKHY-
TOW Lienu JOSHKHO UMETL BpeMsl ppoHTa 1,2 MKC 1 BpeMs nonynepuoga 50 MkC. TOK KOPOTKOIO 3aMbIKaHUS AOMMKEH
UMeTb Bpemsi PpoHTa 8 MKC 1 Bpemsa nonynepuoaa 20 Mkc.

MpuMeyaHune—[na fansHenwWwero pykoBogcTea no gaHHoMy sonpocy cM. IEEE C62.45 [4].

[lonycku Ha HanpspKeHne B COCTOSIHMN Pa3oOMKHYTON Lienu U, cneaytowme:

- MUKOBOE 3HaYeHne — (x 3 %);

- Bpems ppoHTa — (+ 30 %);

- Bpems nonynepuoaa — (£ 20 %).

CneayloLume 3HaYeHUs U3MEPAIOT Ha reHeparope 6e3 pa3sAsbiBaloLero punsrpa.

OTKNOHEHUs HaNPSPKEHUS OT YCTAHOBIEHHOTO 3Ha4YeHus unu konebaHua B 00nacrTu nuka umnynbca gonyc-
TUMbI PYU YCIOBUM, YTO aMNNUTYAA €AUHUYHOIO NUKa COCTaBnAeT MeHee 5 % NUKOBOIo 3HaYeHus. B 06bIbHO
NpPUMEHSIEMbIX LIEMSX UMNYIIbCHOTO reHepaTopa konedaHus B 3TON 4acTu PPOHTA BOSHLI, BO BPEMSA KOTOPbIX
HanpsbkeHue He npesbiaeT 90 % NUKOBOro 3HAYEHUS, KaK MPaBUII0, HE 0Ka3blBAIOT CYLLECTBEHHOIO BAMSAHUA Ha
pesynbsraThbl UCNbITAHWIA, M TAKUM 06Pa30M UMW MOXKHO NpeHedpeyb. Popma BOMHbI HANPSHXKEHUA A0MkHA ObiTh B
OCHOBHOM OfJHOHArNpPaBIIEHHOW.

Jlonycku Ha TOK KOPOTKOIO 3aMblKaHMA (NMKOBOE 3HaYeHue, BpeMs (ppoHTa U NONyBOIHbI) 10 %.

OTKINOHEHUs1 TOKa OT YCTAHOBMNEHHOT0 3HAYEHUS Unu KonebaHa 4oNyCTUMbI NPU YCIIOBUM, YTO BENUYUHA
€4MHUYHOTO NUKOBOTO 3HAYEHUA Ha Nuke POPMbI BOMHbI MEHee 5 % NUKOBOro 3HauyeHus. Jlioboe u3ameHeHue
NOJIAPHOCTYM Nocne nageHusi Toka Ao 0 AOMKHO GbiTb MeHee 20 % NUKOBOTO 3HaYEHMUsI.

[na nByXBBOAHBLIX YCTPOWCTB 3HAYEHNE UIMEHEHMS NONAPHOCTN TOKA AOIDKHO ObITb MeHee 5 %, YTo6bI He
OKa3bIBaTb BAWUSHUSA HA U3MEPEHME NPeenbHOro HaNPsXKeHNsA. PUKTUBHLIN UMNEAHC reHepaTopa A0MKeH ObiTb
HOMMHanbHO 2 OM. o onpeaeneHuio (PUKTUBHLIA UMNEAAHC — 3TO OTHOLLEHWUE MUKOBOTO 3HAYEHUA HaNPSXXEHUN
pasoMKHyTOM Lienn U, K MMKOBOMY 3HAQYEHUIO TOKA KOPOTKOTO 3aMblkaHus .

MakcumarbHble 3Ha4EHUS MMKOBOrO HaNPsXXeHUs1 pa3oMKHYTON Lenu U, 1 NMKOBOTO TOKa KOPOTKOTO 3ambl-
kaHus I, — 20 kB 1 10 kA cOOTBETCTBEHHO. ECNnn 3HaueHus Bhbilue, cneayeT NpoBOAUTL UCHbITaHusA knacca l.
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B cxeMy BBOAAT pa3Ba3biBaloLLmiA (0OpaTHbIN) (hunsTp B COOTBETCTBUM C PUCYHKOM 1 nnu 2. Takyto cxemy
uenu NPUMEHSIIOT TONLKO NpU onpeaenieHnn u3MepsiemMoro npeaenbHoro HanpsbkeHus Y3Ur.

Jonyckn Ha napameTpbl (POPMbI BOMHbI, yka3aHHble B Tabnuue 4, crieayer yuuTbiBaTh Ha BBOAE, A€ NOACO-
eanHeHo Y3WUI B uensix, NOKa3aHHbIX HA pucyHkax 1 n 2. Npu npoeepke hopMbl BOMHbI MMNEAAHC CETU UMUTU-
pyIOT coeauHeHueM BMecTe nposoaHukoB L, N n PE.

FeHepaTop KOMBMHU-
POBaHHOW BOJTHbI

PasBs3biBaowmi punsTp

T L
L } I
CeteBoi # i
uctouHnk N 1 L m Y3WI1
- -

n1TaHust -

3almTHbIR 3a3eMNAIOLWUA NPOBOAHUK

PucyHok 1 — lMpumep passssbiBatoLero ¢punstpa Ans ogHodasHon ceTu

leHepaTop KOMGUHU-
poBaHHOW BOMHbLI

PasBssbiBatoLLMiA PunbTp

T L
L1 —o—1— - =
T
CeTeBOW NCTO4HUK _—{: |
nuTaHna nepemexHHoro L3
¥ TIOCTOSIHHOTO TOKa # yann
N BE _—
i N N E
PE T T 1T T
3alumMTHbIA 3a3eMNALLMIA NPOBOAHNK
PucyHok 2 — lMpuMep pasena3sbiBatowero ounsrpa ana TpexdasHon cetu
Tabnuuya 4 — [onycku Ha napameTpbl OpMEI BOMHbI Npu ucnbitaluun Y3WUIM knacca |l
MapameTp BOMHbI HanpsikeHne pasoMkHyTon uenu U, ToK KOpOTKOro 3amblkaHus I .
MnkoBble 3Ha4eHUA +3% Upe/20M 10 %
Bpemsa dpoHTa, Mk 1,2+ 30) % (8+10) %
Bpemsa nonynepuoga, MKc (50 + 20) % (20 £ 10) %
MpumeyaHune—B Tabnuue yuTeHbl BNUAHUA pa3BasbiBatoLero gpunsrpa.

7.1.5 UcnbiTanue Y3UIM, knaccuuumupyeMbix UCKIIOYUTESNBLHO Afsl HAPY)XXHOW YCTAaHOBKU U MOH-
TUPYEMbIX HEAOCTYNHbLIMU

Onsa Y3UIM, knaccupuumpyeMbiX UCKITIOUUTENBHO ANt HAPY>KHOW YCTAHOBKU U MOHTUPYEMBIX HEA,0CTYMHbI-
MU, MPUMEHEHUNE NPSAMOYTOSbHOIO 1€PEBAHHOIO SLLMKA, BHYTPEHHME NOBEPXHOCTU KOTOPOro NOKPLITLI NanMpoc-
Ho Bymaroii unu mapnei, TpebyeTcst TONbKO AN UCTILITAHWI M0 7.7 U 7.8, eCnu 3roToBUTENEM CaenaHa Cebinka
Ha COOTBETCTBUE AaHHbIM Noapasfenam.

7.2 NpeHTPUKaLUna u MapKUPOBKa

7.2.1 NMpoBepka uaeHTU(PUKaLUM 1 MAPKMPOBKU

MpoBepky naeHTUUKaLMM U MapKUPOBKMN OCYLLIECTBISIIOT OCMOTPOM COMIaCHO COOTBETCTBYIOLMM Tpebo-
BaHuaAmM 6.1.1 1 6.1.2.

7.2.2 UcnbiTaHUe HECTUPAEMOCTHU MAPKUPOBKU

[laHHOe ucnbiTaHue NPoBOAAT ANst MAPKUPOBKU BCEX TUNOB, 33 UCKMNIOYEHUEM BbINOMHEHHOW TUCHEHUEM,
LUTaMMNOBKOW M rPABUPOBKOMN.

McnbiTaHne npoBOAAT NPOTUPaHMEM MapPKMPOBKU BPYUYHYIO B Te4eHne 15 ¢ KyCOUKOM BaTbl, CMOYEHHBIM
BOAOMN, U eLLe B TeueHue 15 C KyCOUKOM BaTbl, CMOY€HHBIM B anudaTu4eckom rekcaHoBOM pactsoputene (C co-
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AepxaHneM apoMaTUyecknx BeLEeCTB MmakcumansHo 0,1 % obbema, ¢ kaypubyTaHONOBbIM YNCNOM 29, HaYarnb-
HOM TOYKOM KUNeHus 65 °C n yaenbHbIM Becom 0,68 r/cmd).

Mocne ucnbiTaHMsa MapKkMpoBKa A0JHKHA JIErkO YUTaTbCS.

7.3 BbiBOALI M cOeAUHEHUA

MpoBepKy BCTPOEHHLIX BLIBOAOB M UX COOTBETCTBUE NPEeAbABNAEeMbIM TpeboBaHusaM NpoBoaaT no 7.3.1.

7.3.1 O6wme ycnosus ucnbitaHuii Y3WIM ycraHaBnMBaroT nNo pekoMeH4aumsiM U3roToBUTENS U 3aLUMLLAaoT
OT HEONAroNPUATHbLIX BHELLHWUX BO3AENCTBUI (HAarpeBaHMsi UM OXNaXxKaeHus).

Ecnu He yka3aHo uHoe, k Bbiogam Y3UIT (Tpu oOpasia Kaxkaon KOHCTPYKLUUK) MOACOEANHSIIOT MPOBOAHUKM
B COOTBETCTBUU C Tabnuuen 6 (ans 4ByxXBBOAHbLIX YCTPOWNCTB M OAHOBBOAHLIX C pa3aesibHbiM BBOAOM U BbIBOAOM)
M MHCTPYKLMEN N3rOTOBUTENSA (ANA OCTanbHbIX 04HOBBOAHbIX YCTPOMCTB), 3akpennaoT Y3UI Ha gepeBAHHON
AocKe TonwmHow 20 MM, OKpaLLEHHON MaTOBOW YEPHON kpackoi. Cnocob KpenneHns 4omkeH COOTBETCTBOBATL
Tpe6OBaHI/IF|M, KacaroLmmca cpeacTB MOHTaXa, peKOMEHJ0BaHHbIX U3rOTOBUTENEM.

OpHako Y3WUI, ucnbitbiBaemMble no knaccy |, u ogHoBeoaHbIe Y3UI, ucneiTbiBaemble no knaccy I, ¢ Homu-
HanbHbIM Pa3pAAHbLIM TOKOM 5 KA, AOMXKHbI ObITb CMOCOOHLI K NOACOEANHEHUIO MPOBOAHUKOB CEYEHUEM HE Me-
Hee 4 MM2.

Bo Bpems ucneitaHus obcnyxusanme unu pasdopka obpasua He AonyCKaeTcs.

7.3.2 Pe3b60Bble BbIBOAbI

7.3.2.1 VcnbiTaHne Hage>KHOCTU BUHTOB, TOKOBEAYLLUMX YaCcTeN U COegUHEHUIA

CooTBETCTBUE NPOBEPSAIOT OCMOTPOM, a AN BUHTOB, NpeAHa3HaYeHHbIX 418 N0ACOeAUHEHMS NPOBOAHNKOB
K Y3WI, cneayowmm ncnbiTaHneMm.

BuHTbI 3aTarMBaloT u ocnabnsior:

- AeCATb pa3 — Ans BUHTOB C pe3b00i U3 N30NALMOHHOTO MaTepuana;

- NATb pa3 — BO BCEX OCTarbHbIX CyYasX.

BuHTBLI unu raiiku ¢ pe3sb0oi n3 N30NSUMOHHOIO MaTepuana Kaxablii pa3s nofHOCTbIO CHUMAIOT U BCTaBNAIOT
BHOBb, €CITM 9TO MO3BOSISIET KOHCTPYKLIMA BUHTA.

McnbiTaHua npoBoAAT C NOMOLLBIO YA0OHOW UCTbITaTeNbHOWM OTBEPTKM UK KIoYa, NpUKNaabiBas spallato-
Wi MOMEHT no Tabnuue 5.

BuHTbI AOJDKHbI 3aTArMBaTbCA NNaBHO.

Kaxkabin pas npy ocnabneHnn BUHTa NPOBOAHUK CHUMAIOT.

Ta6nuuya 5— OuameTpsl pesstbl BUHTOB M NpUKNaabIBaeMble KpyTSLLME MOMEHTLI

HomuWHanbHbIl anaMeTp pesbbbl, MM KpyTALMiA MoMeHT, H - M, AnA knaccos

| I 1]
o 2,8 0,20 0,4 0,4
Cs.28p80 3,0 0,25 0,5 0,5
» 3,0» 32 0,30 0,6 0,6
» 32» 36 0,40 0,8 0,8
» 36 » 4,1 0,70 1,2 1,2
» 41 » 47 0,80 1,8 1,8
» 47 » 53 0,80 2,0 2,0
» 53 » 6,0 1,20 2,5 3,0
» 6,0» 80 2,50 3,5 6,0
» 8,0 » 10,0 — 4,0 10,0

3HaueHus rpadbl | OTHOCATCA K BUHTaM 6€3 ronoBoK, €CNu BUHTLI, Byayun 3aTsIHYTbI, HE BbICTYNAIOT U3
OTBEPCTUS; OHM TaKKe KacaloTCca APYrux BUHTOB, KOTOPbIE HE MOTYT ObiTb 3aTSIHYTbl C MOMOLLBIO OTBEPTKN C
pasmepom nessusi bonee guameTpa BUHTA.

3Ha4venua rpadbl |l OTHOCATCA K BUHTAM, 3aTArMBAEMbIM OTBEPTKOM.

3HaueHus rpadbl [l OTHOCATCA K BUHTaM 1 rankam, 3aTArMBaeMbiM UHbIM UHCTPYMEHTOM.

Ecnu BUHT UMEET LLECTUIPAHHYIO FOSI0BKY CO LUMULIEM AN1S 3aTArMBaHUs OTBEPTKOM M 3HaYeHus B rpachax | u
Il pasHble, UCNbITAHMA NPOBOAAT ABAXAbI, NPUKNAALIBAA K O4HOMY 00pa3sLly KpYTALLUMIA MOMEHT, YKa3aHHbLIN B
rpadbe lll, kK ronoBke BUHTA, a Kk Apyromy o6pasLy — MOMEHT, yka3aHHbIl B rpacpe |1, ¢ nomoubio otBepTku. Ecnu
3Ha4venumd B rpacpax Il m 11l oauHakoBbI, NPOBOAAT UCNBITAHUE C UCMONb30BAHUEM TONbKO OTBEPTKHU.
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Bo Bpems ucnbitaHus pe3bboBble COEAMHEHUA HE AODKHbI OCNABNATLCA U HE AOMKHO ObiTb NOBPEXAEHUNA,
Takux, Kak NOSIOMKA BUHTA, LUNULIEB rOSNIOBKK, pe3b0bl, Lwanb unu ckod, BAMAIOLLMX HA AanbHENLWYIO JKkennyaTta-
umio Y3Url.

Kpome Toro, He A0SmMKHbI ObITh NOBPEXAEHbLI 0600UKM U KPbILLKU. COOTBETCTBUE NPOBEPAIOT OCMOTPOM.

7.3.2.2 NpoBepka HaAEXHOCTU BbIBOAOB A5 BHELLHUX MPOBOAHUKOB

CooTBETCTBUE NPOBEPSIIOT OCMOTPOM U UCTIbITAHMEM COrnacHo 7.3.2.2.1—7.3.2.2.3.

McnbiTaHnsa npoBoAAT C MOMOLLbIO COOTBETCTBYIOLLIEN OTBEPTKU UMM KITIOYa, NPUKNAAbIBasA KPYTALLMUIA MO-
MEHT no Tabnuue 5.

7.3.2.2.1 BbiBOAbI OCHALLAIOT MEAHbLIMU NPOBOAHMKAMU HAUMEHDLLLIETO UMK HAUGONbLLLETO CEYEHUS, yKa-
3aHHOrO B 7.3.1, CNOLWHLIMM UM CKPYYEHHbIMU, YTO Hanbonee HebnaronpuaTHO.

MpoBOAHMK BBOAAT B BbIBOA HA MUHMMArIbHOE YKa3aHHOE paCCTOSIHME UIK, ECIWM OHO HE YKa3aHo, TO A0 TeX
nop, NOKa OH HE BLICTYNUT C NPOTUBOMOSIOXXHOW CTOPOHBI U HE 3alMET NOornoXeHue, Hanbonee dGnaronpusTHoe Ans
BbICKasb3blBAHUS.

BUHTbI KpenseHns 3aTaruBaoT KPYTALMM MOMEHTOM, paBHbIM 2/3 yKa3aHHbIX B COOTBETCTBYIOLLEN rpade
Tabnuupl 6.

Ta6nuya 6 — CeyeHns NoagcoeAUHAEMBIX MejHbIX MPOBOAHUKOB ANs BIBOAOB pe3bboBoro u 6e3pesbboBoro Tunos

MaKCHMasHLI ArMTentHLIR TOK HAIPYSKM ANs BYXBEOM- HoMuHanbHble ceyeHus MOACOEAMHSAEMBIX MPOBOAHNKOB
HbIX Y3WUI unu ogHoeBoaHbIX Y3WUI ¢ pasaenbHbIMU (SAMHCTBEHHLI NPOBOAHMK)

BBOAHLIMM U BLIBOAHGIMM BuiBoAaMH"), A CeueHue o 1SO, Mm2 Pasmep B cucTeme AWG?

Do 13 Or 1,0 po 25 Ot 18 pgo 14

Ce. 13 go 16 » 10 » 40 » 18 » 12

» 16 » 25 » 15 » 6,0 » 16 » 10

» 25 » 32 » 25 »10,0 » 14 » 8

» 32 » 50 » 40 »16,0 » 12 » 6

» 50 » 80 » 10,0 »25,0 » 8 » 3

» 80 » 100 » 16,0 » 35,0 » 6 » 2

» 100 » 125 » 25,0 »50,0 » 4 » 1

) CornacHo TpeBoBaHMio AN HOMUHaNBHBIX TOKOB 40 50 A BKMIOUUTENEHO B BLIBOAAX [OMKHBI 3aXNMaTLCS
MPOBOAHUKKM, a TaKKe CKPYyYeHHble XeCTKUe NPOBOAHWUKM; [OMYCKAETCA NPUMEHEHWe rMBKNX NpoBOAHUKOB. Tem He
MeHee [onyckaeTcs,, YTobbl BLIBOALI ANA MPOBOAHWUKOB ceveHreM oT 1,0 Ao 6,0 MM? npegHasHavanmch Ans 3aXnMa
TOMBKO CNMOLLUHLIX NMPOBOAHUKOB.

2 AWG (AMepuKaHCKMii cOpTaMeHT NPOBOAOB) — CUCTEMA MASHTUDMKALMM NPOBOAOB, 3HAYEHWS 4 1aMeTPOB
KOTOPbIX HAXOAATCA B reOMeTPUYECKON nporpeccun mexay pasmepamu 36 u 0000.

3aTeM Kaxkablit NPOBOAHMK MOABEPTratoT PACTSHXKEHUIO YCUIIMEM, YKasaHHbIM B Tabnuue 7. Ycunue npukna-
AbIBalOT 6€3 pbIBKOB B TEYEHME 1 MUH B HANpaBREHUN OCY MPOBOAHMKA.
Bo Bpemst UCMbITAHWS MPOBOAHMK HE JOMKEH 3aMETHO CMELLATLCS B BLIBOAE.

Tabnuya 7 — Yeunue pacTseHUs

CeyeHne nNpoBoAHMKa, MM2 Oo 4 Oo 6 Lo 10 Lo 16 Ho 50

Yeunwue, H 50 60 80 90 100

7.3.2.2.2 B BbIBOAbI BCTABMAOT MEAHbIE NPOBOAHWUKM HAMMEHBLLErO UMW HAUBONbLLLErO CEYEHUS, YKa3aHHO-
ro B 7.3.1, CNNOLWHbIE UK CKPYYEHHbIE, YTO Hanbonee HeGNaronPUATHO, BUHTbI KPEMNEHUN 3aTAMMBAIOT KPYTALLMM
MOMEHTOM, paBHbIM 2/3 OT yKa3aHHbIX B COOTBETCTBYOLLEN rpade Tabnuubl 5. 3aTteM BUHTLI 0CNabnsoT, 3aXaryto
YacTb NPOBOAHMKA N3BNEKAIOT U3 BbIBOAA U OCMAaTPUBALOT.

MPOBOAHUKU HE OOMMKHbI UMETb HU YPE3MEPHBIX MOBPEXAEHUNA, HU Pa30PBaHHbBIX XXM,

IMPOBOAHMKM CHUTAIOT YPE3MEPHO NMOBPEXAEHHLIMU, ECIIM OHU UMEIOT rMyOOKNE UM OCTPLIE NOPE3b.

Bo BpeMs ucnbiTaHWsA BbIBOAbI HE AOMKHbLI OCNabnATLCA U HE AOMKHO ObITb MOBPEXAEHWNIA, TAKUX KaK NO-
TIOMKa BUHTA, LLUNKULIEB FONOBKU, pe3bbbl, Wanbd unu cko6, BMMAIOLLMX Ha AanbHENLLYIO SKCMyaTauuto BeIBOAA.
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7.3.2.2.3 B BbIBOZA BCTaBAAIOT XXECTKUIN CKPYYEHHbIV MeAHbIN NPOBOAHUK, COOTBETCTBYIOLWMIA Tabnuue 8.

Ta6nuya 8 — Pa3veptbl NpoBogHMKa

HoMuHaribHoe ceuyeHne 3aXMMaeMblX NPOBOAHUKOB, CKpy|eHHbIA MpOBOAHNK
M Yucno xun JnameTtp Xun, Mm
or 1 no 2,5* 7 0,67
» 1 » 4,0* 7 0,85
» 15 » 6,0* 7 1,04
» 25 » 10,0 7 1,35
» 40 » 16,0 7 1,70
» 100 » 250 7 2.14
» 160 » 350 19 153
» 250 » 50,0 Ha paccmoTpeHuu Ha paccmoTperun

* Ecnu BbIBOA NpefiHasHa4YeH ANA 3aXWMa TONbKO CNIOLLUHBIX MPOBOAHWKOB (CM. CHOCKM B Tabnuue 6), ucnbita-
HUe He MpOBOAAT.

Mepen BBeAeHMEM B BbIBOA X3151aM NPOBOAHMKA NPMAAIOT COOTBETCTBYIOLLYIO hOpMYy.

3aTteM NpOBOAHUK BBOAAT B BbIBOA A0 T€X NOP, NOKAa OH HE JOCTUIHET AHA BbIBOAA UIU HE BLICTYNUT C
NPOTUBOMOMNOXKHOW CTOPOHBI U HE 3aUMET NONOXEeHUe, Haunbonee GnNaroNPUATHOE AN BbICKarb3bIBaHUS.

BuWHTBI KpenneHus unm ranku 3aTArMBaloT KPYTSILLIMM MOMEHTOM, PaBHbIM 2/3 OT YKa3aHHbIX B COOTBETCTBY-
toLLeri rpadpe Tabnuub 5.

Mocne ncnbiTaHUa HYU OAHA >KUNa NPOBOAHKUKA HE AOFDKHA BbICKOMNb3HYTb M3 BbiBoga Y3UI.

7.3.3 Be3pe3b60BbIe BbIBOAbI

McrnbiTaHke Ha BbITArMBaHue

CoOTBETCTBME NPOBEPSAIOT CreayoWMMNU UCNLITAHUSIMU.

K BbIBOAAM NOACOEAUHAIOT HOBbLIE NPOBOAHMWKMU, TUM, MUHUMASbHOE U MAKCUMATNbHOE CEYEHUSI KOTOPbIX
ykasaHbl B 7.3.1. MPOBOAHUKM MOTYT ObITb CNNOLLUHBIE UM CKPYYEHHbIE, BbIBUpAIOT Hanbonee HebNaronpUsATHLIN
BapUaHT.

3aTem Kaxkablii NPOBOAHUK MOABEPraloT PACTAXKEHUIO YCUNMEM, YKazaHHbIM B Tabnuue 9. Ycunue npukna-
[bIBAIOT PABHOMEPHO B TeYeHue 1 MUH B HanpaBneHun 0C NPOBOAHMKA.

Bo Bpems ucnbITaHUs NPOBOAHUK HE AOIDKEH cMeLwaTbCAa B BbIBOAE U HE OIDKHO ObITb npu3Hakos ero
noBpeXxaeHuA.

Tabnuya 9— Yeunue pactaxeHus

CeueHne npoBojHukKa, 0,5 0,75 1,0 1,5 25 4 6 10 16 25 35
MMm2
Yeunue, H 30 30 35 40 50 60 80 90 100 135 190

7.3.4 CoeauHeHua, npoKarbiBalowme N3onaLUuLo

7.3.4.1 UcnbiTanue Ha BbITArMBaHWE Ans BbiBoaos Y3UM, npegHasHauYeHHbIX ANA O4HOXUIbHLIX NPOBOAHUKOB

CooTBETCTBME NPOBEPSAIOT CREAYIOLLIMM UCMILITAHNEM.

B BbIBOAbI NOACOEAUHSIOT HOBbIE MEAHbIE NPOBOAHUKA HAMMEHBLLLIETO UMM HAMBONBLLIETO NONEPEYHOTO Ce-
YeHUS U3 yKadaHHbIX B 7.3.1, CNMOLLHbIE UINW CKPYYeHHbIe, BbIBUpaloT Haubonee HEONAroNPUATHLIN BAPUAHT.

BuHTBI, ecrn uMeroTcs, 3aTArmBaroT KpyTALWMUM MOMEHTOM Mo Tabnuue 5.

MpoBoAHUKK, KKALIN Pa3 HOBbIE, NOACOEAUHAIOT U OTCOEAUHSIIOT NATL pas. Mocne ka)xaoro nogcoeanHe-
HWUA NPOBOHUKU NOABEPraloT TAHYLLIEMY YCUIWIO, NPUKNAAbIBAEMOMY PABHOMEPHO B TE4YeHne 1 MUH B HanpaBene-
HUW OCM OTBEAEHHOTO NPOBOAHMKA, COTNTACHO 3HAYEHUAM TabnuLb! 9.

Bo BpeMs ucnbiTaHUsi NPOBOAHUK HE AOSMKEH CMELLATLCA B BbIBOAE U HE AOMKHO ObiTb NPU3HAKOB €ro
noBpeXxaeHus.

7.3.4.2 VicnbiTaHue Ha BbITArMBaHMe A5 BbiBoAoB Y3WUI, npeaHasHa4eHHbIX 4151 MHOTOXUIbHbIX kabenei
WK LUHYPOB

McnbiTaHne Ha BbiTArMBaHue And BoiBoaos Y3UI, npeaHasHa4YeHHbIX ANA MHOTOXUIbHBIX kabenein unu

LUHYpPOB, NpoBOAAT no 7.3.4.1. [Npu 3TOM ycunue npuknaabiBalor KO BCEMY MHOTOXUABHOMY NPOBOAY UIU LLUHYPY,
a He K OTAEbHOW Xune.
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Ycunue F, H, sbaucrisiioT no opmMyne
F = F(x)vn,

rae F(x) — ycunue Ans OQHON XUIbl B COOTBETCTBUMU C MOMEPEYHBLIM CEYEHWEM OAHOrO NPOBOAHUKA (CM. Tab-
nuuy 9), H;

n —uncno Xxun.

Bo BpeMA ucnblTaHnA kabenb unu LUHYP HE OOJDKEH BbICKOJIb3HYTH U3 BbIBOAA.

7.3.5 lankun, Bunka, poseTtka

CooTBEeTCTBUE NPOBEPSIOT OCMOTPOM M MPOOHBLIM MOHTAXKOM.

7.4 UcnbiTaHue 3aluThbl OT NPSAMOro NPUKOCHOBEHUA

7.4.1 U3sonupoBaHHbIE YacTH

Ob6pasey ycTaHaBNMBAIOT, KaK NS HOPMAaribHOW 3KCNyaTauuu, u NoACOEANHAIOT NPOBOAHUKU HAUMEHDb-
LIero, a 3ateM HaubonbLUEro cevyeHus U3 ykasaHHbix B 7.3.1. McnbiTaHue nposoasAT no 7.3.1.

[ns Y3UI BTbIMHOIO UCMOSIHEHUS (KOTOPbIE MOXKHO 3aMEHUTb C NOMOLLbIO UHCTPYMEHTA) UCTIbITATENbHbIN
wyn (no FOCT 14254) npuknazabiBaloT BO BCEX €70 BO3MOXHbIX NONOMKEHUAX, KOrAa BUIKA YaCTUYHO MITW NOSTHO-
CTblO BBE€JIEHA B LUTENCENbHYIO PO3ETKY.

[nsa onpeaeneHus KOHTaKTa C COOTBETCTBYIOLLIEN YACTbIO NPUMEHSIOT 3NEKTPUYECKMI MHANKATOP Hanpshke-
Huem He meHee 40 n He bonee 50 B.

7.4.2 MeTannuyeckue 4acTtu

MeTannuueckue 4actu, KOTOpbl€ AOCTYNHbI, koraa Y3UI noaknioveHo U yCTaHOBMEHO, Kak Ans Hopmanb-
HOW 3KCnnyaTauum, AOFDKHbI ObITb 3a3€MNeHbl NOCPEACTBOM COEAMHEHUA C HU3KUM CONPOTUBIIEHUEM, 3a UCKITIO-
YEeHNEM MENKUX BUHTOB U T. M., U30NTMPOBAHbI OT qacreﬁ, Haxo4daLmnxca noa Hanps>XeHem U npeaHa3Ha4YeHHbIX
AN KPenneHWs OCHOBaHWUIA U KPbILLEK UIM 3aKPbIBAIOLLMX MITACTUH LUTENCENbHbIX PO3ETOK.

ToK OT UCTOYHMKA NEePEMEHHOI0 TOKa HAaNpsPKEHWEM (B OTCYTCTBUE Harpysku) He cbilwe 12 B, paBHbIN
1,5 HOMMHaNbLHOIO TOKAa Harpy3kun unn 25 A (BbIbupatoT HanbonbLLee 3Ha4YEHUE), NPONYCKAOT MEXY BbIBOJOM
3a3eMNEeHUA U KaXXa0M AOCTYMHOM METANMUYECKON YaCTbiO NO ovepeau.

N3mepatoT nageHne HanpsyKeHUs Mexay BbIBOAOM 3a3€MIEeHUs U AOCTYNHON MeTanM4eckomn 4acTbio U
BbIYMCIIAIOT CONPOTMBEHUE MO TOKY U NaAEHUIO HANPSDKEHUSA. STO CONPOTUBMAEHNE HE A0IMKHO NpeBbiLaTh 0,05 Om.

MpumMedyaHuWe— Heobxoaumo cneanuTb 3a Tem, 4TOoObl NEpexofHOe COMPOTUBIIEHUE MeXay KOHLUOM
U3MepuUTenLHOro NpobHuka 1 UCNBITYEMO MeTannUYeckoi YacTbio He BNUANO Ha pesynbraTkl UCTbITaHuWiA.

7.5 OnpepeneHue M3MepPeHHOro npeaesibHOro HanpPsHKeHusA

WcnbiTanus, BbinonHsAeMsle Ans Y3WI pa3nuyHbIX TUNOB NpW onpeaeneHn ux npeaernbHbIX HanpsXkeHUN,
NPOBOAAT B COOTBETCTBUM C Tabnumuen 10 u pucyHkom 3.

Tab6nwuya 10 — HcnbiTaHus, BeINONHAEMbIE ANS onpefeneHns nNpefenbHOro HanpsixxeHus

MYHKT UcnblTaHUs Knacce | Knace Il Knacc Il
7.5.2 X X
753 x* x*
7.5.4 X

* MNpoeoaaT Tonbko Ana Y3UM Tuna, koMMyTUpYtOLLEro HanpsxeHue, no 7.5.1.

MpuMeydaHune— 3HaK «X» 03HAYAET, UTO UCTILITAHNA NPOBOAAT.

Onsa ucnbiraHusa NPUMEHSIOT CReayioLLMe crieLyarnbHble YCNoBUS.

a) Bce ogHoBBOAHbIE Y3WUI ucnbiTbiBalor 06ecroueHHbiMn. Ko Bcem AByxBBoAHbLIM Y3UI noaaiot Hanps-
YKEHME OT UCTOYHUKA C HOMUHAMNbHBIM TOKOM HE MEHee 5 A Npu MakCUManbHO ANUTENbHOM paboyem HaNPSHKEHUN
U,, ecnu usrotosuTenb He ykasan Ha OTCYTCTBUE PA3NUUUA B BENUYUHE U3MEPEHHOTO NPEZIENbHOTO HAMPSHKEHUS,
KOrga yCTpoOMCTBO HAXOAUTCA UMW HE HAXOAUTCS NOA HaNPsHYKEHUEM.

b) [ins ogHoBBOAHOrO Y3UI, uMeloLero BbLIBOAbI, UCNbITAHUE NPOBOAAT 6€3 BHELLUHWUX pasbeaAuHUTENEN U
npeaensHoOe HanpshkeHue U3MepsIoT Ha BbiBogax. [ns oaHoseoaHOrO Y3WUI, umerowwero coeamHuTenbHbiE Npo-
BOZHWKM, NpeaenbHOe HanpsXXeHne U3MepPSIOT C BHELLIHUM NPOBOAHWUKOM AnuHoi 150 mM. [lna ABYXBBOAHOTO
Y3UIM un ogHoseoaHOro Y3UIM ¢ oTaenbHbBIMK BLIBOAAMU HArpy3ku NpeaensHoe HanpsKeHWe U3MepSioT Y BbiBOA-
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MenbiTaHue Ha
Hanu4ne KOMMyTK-
PYIOLLErO 3remeHTa

Y3Um (cm. 7.5.1)

WenbiTaHne Ha
MN3MepeHHoe ocTa-
TOYHOE Hanpshke-

HWE NPU UMMYITECHOM
Toke 8/20 (cm. 7.5.2)

Hanunune
KOMMYTUPYHO-
LLEero arnemexTa

Het

MenblTaHue Ha
naMepeHune npobue-
HOTO HaMPSHKEHUS
MPU UMMYILCHOM
HanpshkeHun 1,2/50
(cm. 7.5.3)

Knacc I vnmn 11

Knacc

Knacc III

VCrnbITaHWA

MakcumansHoe
3HaueHWe Hanpsixe-

UcneiTaHne
Ha n3mepeHue npe-
OenbHOro Hanpsixe-
HUst KOMBUHUPO-
BAHHOW BOIHOW
(cm. 7.5.4)

HUSA TIPU BbINOIT-
HEHHbIX UCMbITaHUAX

WenbiTaHms
3aBepLUEHbI

BoiGop YH3
(Up) (em. 5.4)

PucyHok 3 — Cxema UcCMbITaHWii Ha onpeAeneHne ypoBHA HanpshkeHna sawutel Uy (YH3)
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HbIX BbIBOAOB UK BbIBOAOB Harpy3ku Y3UI. B ucnbiraHue BKIIOYaOT BCE BCOMOrarerbHble YCTPOWCTBA, Hanpu-
Mep pasbeaUHUTENU, NTAMIMOYKM, UHAUKATOPbI, NPeAOXPAHUTENN U PYTUE YaCTH, YKA3aHHbIE U3rOTOBUTENEM, UX
noacoeAuHAIOT nocnegosatenbHo ¢ Y3UIT n napannenbHO ¢ Harpy3kon.

¢) N3amepeHHoe npeaenbLHoe HanpsbkeHne — 9TO0 HaubornblLuee 3HaYEHUE HANPSHKEHUS NPU UCMILITAHUAX,
BbINONHAEMbIX 10 TA0nMLE 10 n pucyHKy 3 COOTBETCTBEHHO KIlaccam ucnbiTaHuin Y3UN.

7.5.1 MNpoueaypa ucnbiTaHnsa No onpeaeneHUo Hanu4una B Y3UMN komMyTupylowero anemMeHTa

[aHHoe ucnbiTaHue criegyet NpoBOAMTL TOSNBKO B TOM Crlyyae, Koraa HeM3BECTHA BHYTPEHHANA KOHCTPYKUUA
Y3UI. 310 ucnbiTaHue NpoBOAAT TONLKO HA HOBOM 0bpasLe.

Ans ncnbitanuii knaccos | u Il NPUMEHSIIOT CTaHAAPTHbINA UMNYNLC ToKa 8/20 BEAUUMHON Iiay UM Iy MO
ycmoTpeHuto nsrotosurens. Mpu ucnbiraHusix knacca |l ucnonb3yioT reHepaTop KOMGUHUPOBAHHON BOSIHbI C Ha-
NPSDKEHUEM PAa3OMKHYTOW Lienu, paBHbIM U, yka3aHHOMY U3rOTOBUTENEM.

K Y3UI' npuknagbiBaoT 0aAuMH UMyrnbe (4N AByxBBoAHOro Y3UI umnynbc cneayeT NpuknaabiBaTb K BBOA-
HbIM U BbIBOAHbLIM BbiBOAAM). OCLMNNOrpaMmMy Hanpsp>keHUs CHUMAaIoT € BbiBoAoB Y3WUI (ansa AByXBBOAHOMO
Y3UI nsmepeHune HanpspkeHus NpoBOAAT Ha BBOAHOM BbiBoae Y3WUIT). Ecnu chopma BONHbI HANPSHXKEHUA BHe3an-
HO NpepBeTCA, cuUTaloT, uTo Y3UI coaepmT KOMMYTUPYIOLLIUIA SNIEMEHT.

7.5.2 MNpoueaypa UCNbITaHMUA NO U3MEPEHUIO OCTAaTOYHOr0 HanpsiHKeHUA ¢ UMNynNbcamu Toka 8/20

a) mnynbCbl TOKa ANUTENBHOCTLIO 8/20 NPUKNaAbIBAIOT B TAKON NOCNEA0BATENbHOCTU NUKOBLIX 3HAYEHUN:
011,021,051, 1.

Ecnu Y3UIM coaepxmT TONbKO OrpaHUYMBAIOLLME SMEMEHTDI, TOrAa UCTIbITAaHWE NPOBOAAT TONLKO C I,.

MpuMedaHwune—Ipu ucnbitadun Y3UN, copepxallyero o4MH KOMMYTaLMOHHBIA 3NEMEHT, CKOPOCTb NOBLILLE-
HUS BBIXOAHOMO HanpAXeHUsl reHepaTopa AoMKHa orpaHuumBaTbesl BenuunHon 10 kB/Mke.

b) Ansa Y3WUM npoBoasat no 04HOMY LMKITy NPU NOMOXUTENLHOM U OTPULATENBHOW NONAPHOCTHU.

C) B KOHLiE NPUKNabIBAIOT OANH UMNYIILC I,y UM L, B 3aBUCUMOCTH OT TOTO, YTO NPUKNAALIBASIOCH K
Y3WIN nepea npunoxeHuem I,, npyu nonsspHOCTM, KOTOpas nokasana 6onee BbLICOKOE OCTaTOYHOE HaNpPshHkKeHNe B
npeablayLmMX UCMbITaHUAX.

d) HTepBan mexay oTaenbHbIMU MMMYbCaMU AOIMKEH ObITb 0CTATO4YHbLIM, YTOOLI 06pa3eL ycnen oCTbiTh
[0 TemnepaTypbl OKpy>KatoLero Bo3ayxa.

€) AAns Kaxgoro uMnynbca AOMmKHA ObITk CHATA OCLMMNIIOrpaMma TOKa U HaNPSHKEHUS.

MukoBble (aBCONIOTHLIE) 3HAYEHUS AOMKHBI ObITb HAHECEHbI Ha rPaduKk pa3psAHOro TOKa OTHOCUTENBHO
OCTaTO4YHOro HanpskeHus. Mo TOYKaM 3HaYEHWIi CreayeT Ha4ePTUTL COOTBETCTBYHOLLYIO KPUBYHO. Ha KpUBOI AOMK-
HO GbITb JOCTATOUHO TOYEK, YTOGHI YGEAUTBCSA B OTCYTCTBUM 3HAUUTENLHBIX OTKNOHEHWUA A0 Jyg UMM Ty

f) OcraTovHOe HanpshxkeHue, NPUMEeHsIeMoe Ans M3MepeHUs NpeaenbHOro HanPsHKEHUS, N0 ONpeaeneHuto
SABNAETCA HanbonbLUMM Ha KPUBOW, COOTBETCTBYIOLLEN ANS:

- knacca | — 10 [, unn I, (Gepetcs Gornbluee sHaueHue);

- knacca ll — po 1.

7.5.3 MNpoueaypa ucnbITaHUA MO U3MEpPEeHU0 PPOHTANBLHOIO Ppa3pAgHOro HanpsXXeHus

MpumeHsA0T cTaHAAPTHOE UMMNYNbCHOE HanpshkeHue 1,2/50. MeHepaTop HaNPsKEHUSI AOMKEH ObITb yCTa-
HOBIEH Ha BbIXOAHOE HanpsiXeHWe OTKPbITOW Lienu 6 kB.

a) KY3UIMN npuknagbieatot 10 MMMNYyNbCOB KaXA0N aMNIMTyAbl: NATb NONOXUTENBHON U NATL OTpULATENbHOMN
MONAPHOCTH.

b) MnTepsan mexay oTaenbHbIMU UMMNYbCaMK A0SDKEH ObITb JOCTATOUHbIM AN OxnaxaeHus oopasua oo
TemnepaTtypbl OKPY>KaloLLero Bo3ayxa.

¢) Ecnu pa3psa He o6pasyeTcst npy npuknaabiBaHui 10 MMNynbCOB HA OPOHTE BOSHbI, TOFAA UCMbITAHWSA NO
nepevucrneHnsaM a) u b) NOBToOpAIOT C BbIXOAHLIM HaNpsXXeHWem OTKPbITOW Lenu reHepaTtopa 10 kB.

d) Hanpsbkenue Ha BoiBogax Y3WIM 4omKHO perncTpupoBaThCs OCLUUNIorpacom.

€) N3amepeHHoe npeaenbHOe HanpPsXXeHWe — 3T0 MakCumaribHoe 3HaYeHue pa3pagHbIX HaNPsHKEHUIA, n3me-
PEHHbIX B TEYEHUE BCETO LIMKMNA UCTIbITAHWIA.

7.5.4 Mpoueaypa ucnbiTaHUs NO U3MEPEHUIO NPEAErNbHOro HaNPSHKEHNA KOMOMHUPOBAHHOW BOSTHOM

Mpu npoBeaeHnK ITOr0 UCMLITAHUA UCMOMNb3YIOT KOMOUHUPOBAHHYIO BOSTHY.

a) KomGuHrpoBaHHyt0 BONHY Npuknaasisaiot k Y3UI, nutraemomy ceTeBbiM HanpsbrkeHnem U,

b) K Y3WI', npegHasHayeHHbIM UCKIIOHYUTESNBHO AN CUIMOBbLIX CUCTEM NEPEMEHHOTO TOKa, NOSOXUTENbHbIE
MMNYNbCbI NpUKNaabIBaloT B Touke (90 £ 10)° u oTpuuaTenbHbie UMMYNbCbl B ToUke (270 £ 10)° Ha cuHyconaans-
HOW BOSMHE HaNPSHKEHUA.

¢) KY3WI, npeaHasHayeHHbIM AN CUCTEM NOCTOSAHHOIO TOKA, NPUKINAAbIBAIOT KaK NONOXUTENbHbIE, TaK U
oTpuuaTenbHbIE MMMYNbCHbIE pa3psaabl. Y3UI nuTaloT NOCTOSAHHBLIM TOKOM npu U,
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d) MHTepsan mexay oTaenbHLIMU UMNYNbCAaMK AOIDKEH ObITb AOCTATOYHBIM ANS OXNaXAeHUs obpasua 4o
TEMNEePaTypbl OKPY>KaKoLLEro Bo3ayxa.

e) HanpspkeHue reHeparopa koMGUHUPOBAHHOM BOSHbLI yCTAHABNMBAIOT TakuM 06pa3oMm, 4tobbl o6ecneunTs
HanpskeHue pasoMkHyTou uenn 0,1;0,2; 0,5; 1,0 U,, kak ykazaHo usrotosutenem Y3Url.

Ecnu Y3UIM cogepmT TONbKO OrpaHNYUBaIOLLME 3NEMEHTbI, TOrAa UCTIbITAHNE NPOBOAAT TONbKO ¢ 1,0 Uy,.

f) C ycTtaBkamu reHepartopa no nepeuncrneHuio €) K Y3UM npuknagbiBaloT YeTbipe paspaga ans kaxaon
aMnnuTyAbl: ABA MONOXUTENbHBIX M ABA OTPULATENbHbIX.

g) Ans KaXkaoro MMnynbca A0MKHbI BbITb CHATLI OCLIMANOrPaMMbl TOKA, NOAaHHOrO kK Y3UIM reHepaTopoM, u
Hanps>keHusi Ha Bbixoae Y3WUM.

h) NamepeHHoe npeaensHOe HanpsiXKeHNe — 3TO0 MakCUManbHasa BESIMYMHA NUKOBOTO HANPSDKEHUS, 3aperu-
CTPUPOBAHHAsA Ha NMPOTAXEHUW BCETO UCTILITATENBHOTO LIMKNA.

7.5.5 AnbTepHaTUBHOE MCNbITAHWE KOMOUHMPOBAHHOW BOnHOW (7.5.4) 6e3 pa3BA3bLIBAIOWETrO
unesrpa

[eyxsBogHble Y3WI ¢ peakTUBHbIMU COCTABAAOLLMMU B3AUMOAENCTBYIOT C peakTUBHBIMU COCTaBAAIOLLN-
MU pa3BsidbiBaioLLero ounstpa. Tem caMbiM CO34aI0TCH MCKYCCTBEHHO 3aHKEHHbIE 3HAYEHUSI U3MEPEHHOTO npe-
ZAEnbHOro HanpskeHust. B Takux Crnyvasx npuMeHsIoT ansTePHATUBHBIN METOA UCTILITAHUS, NPEACTABNEHHbIN HA
pUCyHKe 4.

TeHepaTop, COSANHEHHBIN Yepe3 BapuUcTop,
OVon UINU rasopaspRaHyIo TpyoKy

leHepaTop KomGu-
HUPOBAHHOW BOIHbI

PerynupyroLLuil reHepaTtop S1
NOCTOSHHOTO TOKa: e ” Mﬁ o — ]

U,V2 - ans nepemenoro Namepenne
S Y3Urn npegaensHoro
UC = AnA NOCTOAHHOIo Haan)KeHMH

TOKa

PmcyHOK 4 — AJ'IbTepHaTI/IBHoe UcnblTaHne Ha UsMepeHHoe npeaernbHoe HanpsXeHue

na asyxeBoAHbIX Y3UI ¢ peakTUBHBbIMM KOMIMOHEHTAMU NMPUMEHSIIOT CREAYIOLLYIO NPOLEeAYpPY UCTIbITAaHUI
B AONOJSIHEHNE K 7.5.4.

a) VicnbiTaTenbHbIi reHepaTop A40MKEH UMETb CXEMY COrflaCHO PUCYHKY 4.

b) [ina Y3WI1, npeaHasHaueHHbIX Anst NepeMeHHOro Toka, HanpsbkeHue NocTosiHHOro Toka cocraenser U, JE s
ana Y3UM, npegHasHayeHHbIX 4ns NOCTOSAHHOIO TOKa, HanpsbkeHue U, cneayet nogasats K Y3UIM yepes auon.

MmnynbCbl cneayeT npuknaabiBath YepPes Auoz, razopaspsaaHyio TpyOoKy unum BapucTop COrnacHo pUCYHKY 4.

) MNMpuknaabiBaHne UMNynbca AOMKHO NPOUMCXO0AUTb HE paHee yeM Yyepes 100 Mc nocne 3aMbikaHus nepe-
knoyatensa S7 (cm. pucyHok 4). lNMoaadvy HanpskeHMs NOCTOSAHHOTO TOKa crneayeT npekpaTuTb B TedeHue 10 mc
nocne nNpuknaabIBaHUs UMMynbCa.

d) cnbiTaHue NpOTMBONONOXHON NONSAPHOCTLIO MOXHO NPOBECTU, U3MEHUB HA NPOTUBOMNOSOXHOE NOACOE-
AunHenune Y3UI k renepartopy.

€) utepsan mexay oTAenbHbIMU UMYNbCaMU I0MKEH ObITh JOCTATOUHBLIM AN OXna)kaeHusa o6pasua ao
TemnepaTypbl OKpY>KaloLLero Bo3ayxa.

f) HanpspkeHue reHepaTopa KOMOMHMPOBAHHOM BONHbI YCTAaHABNUBAIOT TaKUM 06pa3oM, 4Tobbl obecneymTb
HanpsbkeHue pasomkHyTon uenu 0,1; 0,2; 0,5; 1,0 U, KaKk yka3aHO 3roToOBUTENEM.

g) C ycraBkamu reHepartopa no nepeuuncnenumio f) k Y3UIN npuknagbiBalor YyeTbipe paspaga ans Kaxaou
aMNnUTYAbl: ABA NONOXUTENbLHLIX M ABA OTPULIATENbHBIX.

h) ins KaXA0ro MMNynbCa AOIHKHbI ObITh CHATHI OCLIUIIOrPaMMbl TOKA, MoAaHHoro K Y3UIM reHepaTopom, U
HanpskeHus Ha Bbixoae Y3UI.

i) UsmepeHHoe npefenbHoe HanpsXeHUe — 3TO MaKCUMarbHas BENIUYMHA HaNPSDKEHUSA, 3aperncTpupoBaH-
Has Ha Bbixoge Y3WUI B TeueHue BCero UCnbITaTesnibHOro LMKna.
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7.6 VicnbiTaHue B paboyemM pexume

3TW UCNbITAHUA NMPUMEHSIIOT TOIbKO AnA Y3WIM, npeaHasHayeHHbIX 4115 NepeMEHHOr0 Toka (Bonpoc 06 Y3UM
AN NOCTOSAHHOIO TOKa — B CTaAWM PACCMOTPEHUS).

Ha pucyHke 5 npecTaeneHa cxema UCTbITaHUSA B paboyeM pexxume.

WenbiTatue B paGoqu pexume ans nepeMeHHoro Toka

OnpeneneHrie U3MepeHHOro NpeaersHoro
HanpshkeHus o 7.5

MeHee 500 A ~~ Onpegenere N\ Csbile 500 A

COMNPOBOXOAMLLETO
| . Tokano7.62 I

XapaKkTepucTukm XapaKkTepucThKu
UCTO4HMKA UCTOYHUKa
no 7.6.3.1 no 7.6.3.2

Tpw HoBbIX 0OpasLa

UcnbiTaHme knaccos [ v 1T Knace UcnbiTaHne knacca 111
MpeneapuTencHble
nenblTaHnA I'Ipep,aapureanble
no7.6.4 NCNbITaHUSE

W UCNbiTaHue

B paboyem pexume
Uensitanue no 7.6.7

B paboyem pexvme
no 7.6.5

Kputepuu cooteet-
cTeuns no 7.6.6

3aeepLuerue
nenbiTaHui

PucyHok 5 — Cxema ucneiTaHus B paboyeM pexume

7.6.1 OOwMe NonoXxXeHus

Mpu ucnbiTaHum paboune ycnoBust UMUTUPYIOT NpunoxeHunem k Y3UM npeaycmoTpeHHoro umcna cneuuans-
HbIX UMNYIECOB C 04HOBPEMEHHOM NoAaYen MakCUManbLHOro ANUTeNnbHOro paboyero HanpsbkeHust U, OT MCTou-
HMKa NEPEMEHHOI0 TOKa COrnacHo 7.6.3.

UcnbiTaHue crieqyeTt NpoBOAUTL HA TPEeX HOBLIX 0Opa3uax.

Brauane cnegyet onpeaenutb M3MepPeHHOE NpeaernbHOe HanpsXKeHNe UCNbITaHWeM No 7.5.

Bo usbexxanue upeamepHon Harpysku Ha o6pasLibl UCMbITaHWE Mo 7.5.2 BLINOSHAIOT TONbLKO Npu I, @ ucnbl-
TaHwe no 7.5.4 n 7.5.5 — tonbko npun U,.
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7.6.2 NMpeaBapuTtesribHbI€ UCTbITAHUA MO ONpeaeneHUI0 BefIMYUHbI CONPOBOXKAAKWEro ToKa

MpeaBapuTenbHbIE UCTILITAHUS NPU3BaHbI ONPEAENUTb, AEHCTBUTESIbHO M MMKOBOE 3HAYEHWe CONpoBOXAa-
IOLLEero ToKa Bbille Ui Hke 500 A. Ecnn BHYTpeHHAA KOHCTpyKuust Y3UIT n nnkoBoe 3Ha4YeHue N3BECTHbI, Toraa
npeaBapuUTenbHOE UCTbITaHNE He TpebyeTcs.

a) MicnblTaHue cneayeTt NpoBOAWTL Ha OTAENBHOM oBpa3sue.

b) Oxuaaembilii TOK KOPOTKOO 3amblKaHWst AOSMKEH BbiTb 1, > 1,5 KA npu cos ¢ = (0,90—0,95).

¢) OBpaseL NoACOEANHSAIOT K UCTOYHUKY HaNPSXKEHUA NMPOMBILLIIEHHON YacTOTbl CUHYCOMAanNbLHOrO nepe-
MEHHOTO TOKa. HanpskeHne npoMbILLNEHHON YacTOTbl, UBMEPEHHOE Ha BbIBOAAX, AOMKHO ObITb MAKCUMAanbHO
npubnnxeHo K HanbonbLLeMyY ANMTENLHOMY pabodemy HanpsixkeHuto U, (monyck MuHyc 5 %). YacroTta uctouHuka
HanpshKeHWsi NepeMeHHOro Toka foSmKHa COOTBETCTBOBATbL HOMUHAaNbHOW YacToTe Y3UI.

d) ConpoBOXaatoLLMiA TOK AOMKEH ObITb MHULIMMPOBAH UMNYNbCOM 8/20 MM KOMOMHUPOBAHHON BOMTHOW.

€) NM1KkoBOe 3HAaYEHUE [JOMKHO COOTBETCTBOBATL gy UMM Ly, I U

f) Mmnynbc TOKa AOMKEH BbiTb MHULMKUPOBAH 3a 60 SNEKTPUYECKUX FPaAYCOB A0 MUKA HANPSHKEHUS NPO-
MBILLUNEHHOW YacTOoTbl. EFro NONApHOCTL A0MKHA COBNaAaTh C NONSAPHOCTbLIO NOMYBOSHbI HANPSYKEHWSA NPOMBILLI-
NEHHON YacToThbl, B KOTOPOW OH MHULMUPOBAH.

g) Ecnu B 3TOW TOYKE CMHXPOHU3ALIMK HET CONPOBOXAAIOLLIETO TOKA, TorAa uMnynbc 8/20 nogator nosxe, A0
NOsIBIIEHUS FeHePUPOBAHHOIO COMPOBOXAAIOLLIErO TOKA, Yepes kaxable 10 anekTpu4eckux rpaaycos.

7.6.3 XapaKTepuCTUKM UCTOYHUKA TOKA NPOMbIWNIEHHON YacTOThbI AN NpeaBapUTENIbHOro UCHbI-
TaHusa

7.6.3.1 Y3WI ¢ conposoxaatom TOKOM Huxke 500 A

UcnbiTyembiii 06pasew 4omkeH ObIiTb MOAKITOUYEH K UCTOYHUKY HANPSDKEHUSI MPOMBILLINEHHOM YacToThl. Morn-
HOE CONPOTUBMNEHWNE UCTOYHUKA SHEPIUN AOIMKHO ObITb TAKUM, YTOBLI NPY NPOXOXAEHNM CONMPOBOXAAIOLLIETO TOKA
NMKOBOE 3HAYEHUE HaNPSXXEHNS NPOMBILLIIEHHON YacToTkl U, usmepeHHoe Ha BeiBogax Y3UI, He noHuxanocs,
6onee yeM Ha 10 % ero NMMKOBOTO 3HAYEHMS.

7.6.3.2 Y3WI ¢ conposoxaatoLwmm TOKOM cBbie 500 A

UcnbiTyemblii 06pasel 4omkeH ObiTh BKMIOYEH B LiENb C HANPs)KEHUEM NPOMbILLNIEHHO YacToTbl U, u
0XXMAaeMbIM TOKOM KOPOTKOrO 3aMbIKaHUA NPU OTKIIOYaoLLEe HOMUHANBHON CNOCOGHOCTM CONPOBOXKAAIOLLIETO
Toka I, 3a4aHHON U3roToBuUTENEM, cornacHo Tabnuue 11 nnu 500 A (BbiGKUpatoT GonbLuee 3HAa4YEHUE).

Tabnuuya 11— Oxugaemblit TOK KOPOTKOrO 3aMblKaHUS U KOS(PPULMEHT MOLLHOCTH

1, %, (A) c0s ¢
L, <15 0,90 — 0,95
1,5<, £ 30 0,85 —0,90
30<1l,< 45 0,75—0,80
45< 1, < 6,0 0,65—0,70
6,0< I, <10,0 0,45 — 0,50
10,0 < 1,<20,0 0,25—0,30
20,0 < 1,<50,0 0,20 — 0,25
50,0< I, 0,15 — 0,20

MpumeuaHun e — BoccTaHaenusaoweeca HanpsixeHue no FOCT P 50030.1.

Ana Y3WUI, BKIMIOYEHHOTO B LiENb MEXAY HETPArbIO W 3aLLUMTHBIM 3a3EMIIEHUMEM, OXXUAAEMbII TOK KOPOTKOro
3amblkaHWUA AOIMKEH ObITb He MeHee 100 A.

7.6.4 NpepBaputenbHble UcnbiTaHua knaccos i un ll

Mpu ncnbITaHMKU NPUKNAABLIBAIOT TPU FPYNMbI UMMYSILCOB TOKA (MO NATb MMNYNLCOB B KAXKA0M rpynne), BCEro
15 uMnynbcos Toka 8/20 NoNOXUTENLHON NONAPHOCTU. McnbiTyeMble 00pa3Lbl NOACOEANHSAIOT K CUNOBOMY UC-

26



FOCTP 51992—2011

TOYHUKY cornacHo 7.6.3. Kaxxablii UMNynbC A0MKEH ObITb CUHXPOHWU3UPOBAH C NPOMbILLNIEHHO! YacToTol. Havu-
Has o1 0°, yron CMHXPOHU3aLuy noBbiwatoT Yepes (30 £ 5)° (cm. pucyHoK 6).

[MpepBapuTeribHble UCTILITaHUS Livkn paGouero pexuma
I Ue
01, 025 05 075 1,0 I
Mocre kaxpaoro umnyribca Toka Ha 30 MuH
noaaetca U,
| | Linp vm Iay
30 MuH 30 MuH
Uc
5A
MMnynsCol NpUKNaasLIBaioT C pasHuuen B 1 MUH.
Kaxabii umnynsc npuknagbisatot yepes 30°
No XOAy YacoBOW CTPENKu, HaunHas ot 0°. 30 muH

PucyHok 6 — pachuk npeaBapUTENbHOMO UCNBITAHUA U UCNBITAHUS B LiMKNe paboyero pexuma

Mpu ncnbiradun Y3U no knaccy | npuknaabiBatoT UMNynbCbl TOKa CO 3HAYEHNEM Lo, nm 1, (BbiGupatot
GonbLuee 3HaueHue). Mpu ncnbiratum Y3UM no knaccy Il npuknaabiBaioT UMNYnbCbl TOKA CO 3HAYEHUEM 1.

MHTepBan mexay oTAenbHbIMM MMNynbcaMn cocraensieT 50—60 ¢, uHTepBan Mexay rpynnaMm UMnynb-
CcoB — 25—30 MuH.

B vHTepeane mexay rpynnamu uMnynbCOB nofaqa NMTaHuA K ucnbityemomMy obpasuy He Tpebyetcs.

Tok cnegyet 3anucbiBaTh NMpU KaXaom ummnyrbsce. Mpu ncnsiraHum He AOMKHO BbITb NPOBOEB MM NepeKpbI-
TUI B 0Bpasuax.

7.6.5 VcnbiTaHua B pabouem pexume knaccos I u ll

K Y3UM nogatot nutaHue U, OT UCTOYHMKA HANPSDKEHUS C HOMUHANBbHOMW HArpy304HON CNOCOBHOCTLIO MO
TOKy He MeHee 5 A. [laHHO€ uCMbITaHue NPOBOAST € UMNYNbCaMU TOKA, NOAABAEMBIMU CTYNEHAMU A0 yeq
Aans Y3WUM, ucnbiTeiBaemoro no knaccy | (cornacHo 3.9), unu ao I, ana Y3WN, ucneiteisaemoro no knaccy Il
(cornacHo 3.10); NMKOBOE 3HaYeHne A0BOAAT nocTeneHHo Yepes Y3UM A0 Lqq uim I, cornacHo 3.10.

Mocne kaxaoro umnysbca NPUKNaabIBaloT B TedeHne 30 MUH HanpsHKeHWe NPOMBILLNEHHOW 4acTOoTbl AN
NPOBEPKU TEMNOBOI CTabunbHOCTU: Y3UI cHnTaloT TEPMOCTaOMUNBHBLIM, €GN MK aKTUBHOW COCTaBNAOLWENR I unu
pacceuBaHue dHEPIUM NOCTENEHHO CHWKAETCA B TEYEHNE NocneaHux 15 MuH npuknaasiBaHus Hanpshkerus U,.

MMNyrbCbl TOKA MOMOXUTENLHOTO 3apsaa COOTBETCTBYIOLLErO MMKOBOTO NOMOXUTENBbHOTO 3HAYEHUSA AOIDK-
Hbl MHULIMMPOBATLCSI UCTOYHUKOM HANPSXXEHNS NPOMBILLINEHHO YaCTOThI AN1A N0AAYU K UCNIbITyeMOMY 06pasLyy B
cneayoLem nopsiake:

a) oavH umnynbe Toka npu 0,10 (Lea MM I,,); M3MEPEHME TENNOBOK CTAGUNBHOCTH; OXNAXeHUe A0
TeMnepartypbl OKPY>KaloLLIEro BO34yXa;

b) oanH umnynke Toka npu 0,25 (L WM I,,); U3MEpPEHNE TENNOBOW CTaGUNLHOCTH; OXNaXxaeHue 40
TeMnepartypbl OKPY>KaloLLIEro BO3A4yXa;

C) OAVH MMNYNLC Toka Npu 0,50 (Leq M I,,); U3MEpeHne TENNOBOW CTabUNLHOCTH; OXNaXaeHne 4o
TeMnepaTypbl OKPYKaIOLLIEro BO3AyXa;

d) oann umnynbe Toka npu 0,75 (eo MM I,,); MISMEPEHUE TENNOBOW CTAGUNBHOCTY, OXNAXIEHNE A0
TeMnepaTypbl OKPY>KaIoLLIEro BO34yXa,;

€) oAuH uMnynbe Toka Npu 1,00 (L MM I,,); U3MEPEHUE TENNOBON CTAGUNBHOCTH; OXNaXaeHue 40
TeMnepaTypbl OKPY>KaloLLIEro BO3ayXa.

7.6.6 Kpurepumn cooTBeTCTBUA

Y3UM Bbigep>ano UCnbITaHus, ECAU NOCNE KaXA0ro MMMyrbca LMkra paboyero pexamMa AoCTUrHyTa Tenno-
Basi CTabMNbLHOCTb W MI0OOI CONPOBOXKAAIOLLMIA TOK ABMSIETCA caMo3aTyxalowmM. Pukcupyemble B npoLecce
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MCMbITaHWS 3HAYEHUSI HANPSDKEHUA U TOKA, a Taloke BU3yarbHbI OCMOTP HE AOIMKHbI BbISIBNSATL NPpoO0EB M nepe-
KpbITWIA B 0Opa3suax. Bo Bpemsi ucnbiTaHuii He 0SMKHO NPOUCXOANTHL MEXAHUYECKUX NOBPEXAEHUN.

K Y3UI cneayeT npunoxmThb ewwe 0AuH umnynbc npu I, unu Uy, n nogatb nutaHue npu U, OT UCTOYHMKA
HanpsKeHUs1 C HOMUHANBHOWM Harpy304HOI CNOCOBGHOCTLIO NO TOKY He MeHee 5 A B TeueHue 30 muH. Mo ucrteye-
HWUM 3TOr0 BPEMEHU A0IDKHA ObITb OCTUrHYTA TeNmnoBas CrabunbHOCTb.

TennoBas cTabunbHOCTL JOCTUMHYTA, €CNu N0 NMKOBOE 3HAUEHWUE aKTUBHOMN COCTaBNAIOLLIEN TOKa, NpoTe-
KaloLero yepes ucnbiTyemblii 0bpaseu, He npesbiwaeT 1 MA, nubo co6cTBeHHas noTpebnaemas MOLHOCTb He
npesBbilaeT 20 % No CpaBHEHUIO C UBMEPEHHON B 7.7.5.

Mocne 3aBepLUEHUS NOJHOTO UCTILITATENLHOIO LKA U NOCHe TOro, kak oGpasew| 0XnagauTcs 10 TeMneparty-
pbl, BIM3KoW K TeMneparype OKpy>KatoLLen Cpeabl, UaMepeHne NpeaenbHOro HanPsHKEHUs, KOTopoe ObINo NpoBe-
AEHO B HaYane UCnbITaTenbLHOro LMkna, cneayet notoputs. Y3UI cuutaloT Bblgep)kaBLUMmM UCMbITAHUSA, €Cnn
M3MEPEHHbIE 3HAYEHMSA 10 W NMOCIIE UCTILITAHUI HWKE UIM PaBHbI U,

3arem ucnbiTyemeiii 00pa3seL, N0ACOEeAUHSIOT K UCTOYHUKY HaNPSDKEHUS C MaKCUMAanbHLIM ANMTENbHLIM pa-
60unm HanpspkeHneM U, 1 HOMMHAaNbLHOW YacTOTOMN.

McnbiTatensHbin TpaHcopMaTop A0ImkeH 00ecneumBarb TOK KOPOTKOrO 3aMblkaHus He MeHee 200 MA, ecnu
MHOE He YKa3aHO usrotoeutenem. MamepsioT TOK, NpOXoAsLLuiA Yepes UcnbiTyeMblit obpased. Mukosoe 3HaveHue
€ro aKTMBHOM COCTaBNSIOLLEN He AOIMKHO ObITh 6onee 1 MA.

7.6.7 UcnbiTaHua knacca lll B padoyem pexume

[na ucnbiraHus NPUMEHSIIOT UCTOYHUK HANPSDKEHUSI NPOMBILLTEHHON YaCTOTbl COrnacHo 7.6.3.

K Y3UI yepes pazgenurenbHbii KOHAEHCATOP (CM. 7.1.4) noacoeanHAIOT reHepaTop KOMOUHMPOBAHHON
BOJHbI. JlONyCK Ha NapaMeTpbl BOJHbI, KAK YKa3aHo B Tabnuue 4, npuBeaeH Ana To4ku noacoeanHenusn Y3Un.
3HaueHnue U, yka3biBaeT U3roToBUTENb.

Y3UIM npoxoaut npeaBapuTENbHOE UCTILITAHUE MO NpoLieAype UCTIbITAaHWUA COrnacHo 7.6.4. B AaHHOM ucnbl-
TaHWUN HOMUHANbLHbIA Pa3PAAHbLIA TOK 3aAMEHAIOT 3HaYeHUaMU U,..

MMNynbCHbIV TOK CrieyeT MHULIMUPOBATbL NPV MMKOBOM 3HAUEHUU COOTBETCTBYIOLLIETO NONYyNepuoaa u oau-
HaKOBOM MONSIPHOCTU C HAMPSHDKEHUEM MPOMBILLITIEHHOW YaCTOTbl.

UcnbiTaHue B paboyem pexxumMe BbINOMHAIOT COrmacHo 7.6.5, ucnonb3ys reHepaTop kOMOGUHMPOBAHHOI BOIT-
Hbl CO CReaylLwmumm ycraskamm U,

a) N0 04HOMY NONOXMUTENILHOMY M OTpULATENbHOMY UMNYNbLCY npu 0,10 U,.; npoBepka Tennosoii cTabunb-
HOCTU; OXNaXAEHUE A0 TEMNEPATYPbl OKPYXKAIOLLEr0 BO3AYXa;

b) no 0AHOMY NONOXUTENBLHOMY M OTpULATENBHOMY MMYNLCY Npu 0,25 U,.; npoBepka TennoBoi cTabunb-
HOCTU; OXNaXXAeHNe A0 TEMNEPATYPbl OKPYXAIOLWEro BO3AyXa;

C) N0 OAHOMY MOMOXUTENBHOMY M OTPULIATENbHOMY MMNYNbLCY Npu 0,50 U,.; npoBepka Tennosoii ctabunb-
HOCTU; OXNaXXAEHUE A0 TEMNEPATYPbl OKPYXKAIOLLEro BO3AyXa;

d) no 0 AHOMY NONOXUTENBHOMY U OTPULATENBHOMY MMNYNLCY Npu 0,75 U,,; npoBepka Tennosou ctabunb-
HOCTW; OXNaXKAEHNe A0 TEMNEePaTypPbl OKPYXKAIOLLEr0 BO3AYXa;

€) N0 OAHOMY MOSOXUTENBHOMY M OTpULIATENbHOMY UMNynbCY Npu 1,00 U,,; npoBepka Tennosoi cTabunb-
HOCTU; OXNaXKgeHue 40 TeMnepaTypbl OKpyKatoLLero sosayxa. ¥ 3N cuntalot BbiaepKaBLUMM UCNbITAHUA, €CIU
OHO COOTBETCTBYET KpUTEPUAM OLIEHKN 7.6.6.

7.7 Paswbeaunutenu Y3UM n 6e3onacHasa padotrocnocooHocTb Y3UI npu neperpyske

[aHHble ucnbitaHna npoeoaar ansa Y3UI, ucnonb3yembix B CUCTEMaX NUTaHUA TONbKO NEPEMEHHOrOo ToKa.
WUcnbitanua ana Y3UI B cucremax nuTaHnsa NOCTOSIHHOrO TOKa — B CTaguM pacCMOTPEHUS.

OO0Lme NonoXxxeHus

McnbiTaHna cneayet npoBoanTb Ha kaxxaom Y3UI. cnbiTaHMA BbINOMHAOT ANA 3aLWMTbl KaXXA0ro suaa,
Kapkabli pa3 Ha HoBbIX 0OpasLax.

7.7.1 UcnbiTaHua pasbeguHuTenein Y3UM Ha ycTOMYUMBOCTL K pabouemMy pexummy

PasbeaumHutenun Y3UIM npoBepsioT B X04€ UCMbITaHWI B paboyem pexxume (CM. 7.6), Npu 9TOM, Kak ykazaHo
M3roTOBUTENEM, OHU HE JOMKHbI NOABEPraTbCs ONepaunum «BKIMHOYEHUE — OTKIMIOYEHNE» U JOIHKHbI ObITh B pabo-
YeM COCTOSAHUM NOCTE UCTLITAHWIA.

CornacHo HacToALLEMY NYHKTY «ObITb B paboyem COCTOAHUMY O3HAYAET, YTO pasbeauHUTENbL HE UMeeT
BUAMMBIX NOBPEXAEHUI W OCTaeTCst paboTocnocobHbIM. PaboToCcnocoOHOCTL NPOBEPAIOT NGO BPYUHYIO (ecnu
BO3MOXHO), MMBO NPOCTENLLEN INEKTPUHECKON onepaumen, CornacoBaHHoOM Mexay U3roTOBUTENEM U UCTbITaTENb-
HbIM LIEHTPOM.

7.7.2 UcnbiTaHue TennoBou ctabunbHocTn Y3UI

7.7.2.1 NcnblTaHWe Ha TEPMOCTOMKOCTb

Y3WI Bbiaep:x1BatoT B HAarpeBaTenbHON kamepe 24 4 npu temnepatype (80 + 5) °C. Hu 0guH BHYTPEHHUI
pasbeanHUTENb He JOMKEH B 3TO BPEMS cpaboTaTs.
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7.7.2.2 VcnbiTaHne Ha TENJOBYIO CTAOMITLHOCTB

[aHHoe ucnbitanne He npoeoaar ansa Y3UI, coaepxalimx ToNbko KOMMYTaUNMOHHbIE SNEMEHTDI.

Mpoueaypbl UCNbITaHWM

UcnbiTanue cneayeTt NPOBOAUTL HA 3ALLMTE KaXKAO0ro BUAA; TEM HE MEHEe, KOrAa BUAbI 3aLLUMTbl UAEHTUYHDI,
[ONyCKaeTCA NpoBeAEeHNE UCNBITAHWUSA HA 3aLUMTe TOro BMAA, KOTOPbIN NpeACTaBnseT Hanbonee HeGNAroNPUATHYIO
KOHCTPYKUMIO. MNpoueaypa ucnbiTaHWin yCTaHaBNUBAET [iBa BApUaHTa:

- ana Y3UM, coaepkaLmx TOSMLKO OrpaHUuMBaIoOLLME HaNPSHKEHUE ANEMEHTbI, NPUMEHSIOT NpoLieaypy no
nepeYnucneHuio a);

- ana Y3UI, cogepalumx kak orpaHUuMBaloLLue, TaK U KOMMYTUPYIOLLIME HANPSYKEHWUE INEMEHTDI, NPUMe-
HAIOT NpoLieaypy NO NEPEYNCIIEHMIO b).

MoaroTtoBka 06pa3uos

JTio601 KOMMYTUPYIOLLMIA HANPSKEHNE BNEMEHT, COEAMHEHHBIW NOCNEA0BaTeNbHO C OrPaHMYUBAIOLLUM Ha-
npskeHWe 3N1eMEHTOM, AOIMKEH ObITb HAKOPOTKO 3aMKHYT MEAHO NPOBOJIOKON TAKOro AUameTpa, YToObl OHA He
pacnnaBunack B X04€ UCMbITAHUS.

Onsa Y3UNM, umetowero HenuHEeWHbIE 3NEeMEHTbI, BKIIOUYEHHBIE NapannensHo, 4aHHOE UCMbITaHue cneayeT
BbINONHATL ANA KaXXA0ro nytu toka Y3UI' npu 0TcoeaMHeHMU/OTKITIOYEHUM BCEX OCTarbHbIX TOKOBbLIX NyTen. Ecnu
3ANeMEeHTbI OAHOTO W TOrO XKe TUNa U C OAHUMM U TEMU XKE NapaMeTpamu COeAUHEHbI NapannenbHo, ux cneayeT
UCNbITLIBATL KAk OAUH TOKOBbIV NYThb.

U3srotoBuTenb AOMKEH NpeaoCTaBUTb 00pasLbl, NOArOTOBIIEHHbIE 3apaHee B COOTBETCTBUM C BbiLLIeyKa3aH-
HbIMU TPeBOBaAHUAMM.

a) Mpoueaypa ucnoitanuii 4na Y3UI, He UMeloLLIero KOMMYTUPYIOLLIETO 3MEMEHTa, BKIKOYEHHOro Nocneao-
BaTenNbHO C APYrMMU dIEMEHTaMU

Mcnbiryemble 06pasLibl NOACOEAUHAIOT K ICTOYHUKY MPOMBILLIIIEHHON YaCTOThI.

HanpspxeHue AomkHO ObITb AOCTATOMHO BbICOKMM, YTOOLI Yepe3s Y3UI npoxoaun Tok. [lnsA 3TOro ucnbitaHus
TOK yCTaHaBnNMBAIOT Ha NOCTOSIHHOE 3HaYyeHue. [lonycK Ha UCNbITaTenbHbIA TOK cocTaBnsaeT + 10 %. UcnbiTanne
Ha4YMHaIoT C 2 MA (AE€NCTBYIOLLEro 3HAYEHUS).

Touka oTcyeTa MOXET MEHATLCH OT 2 MA 10 MAaKCUMAaIIbHOIO 3HaYEHUs1 PaCCEUBAHUS IHEPTUMN INEMEHTA,
€CIMN OHO U3BECTHO.

3aTem AaHHOe 3Ha4YeHUe TOKa NOATaNHO NOBbILWAT NGO Ha 2 MA, 6o Ha 5 % npeablayLLEro 3HaYeHUs!
perynmpyemMoro UCnbiTaTenbHOro ToKa, BbIoupaloT 6onblLuee 3Ha4YeHne.

Kaxkablin aTan npoaormKkaroT 40 AOCTUKEHUS TEMNOBON CTabUNbHOCTH (HAaNpUMEpP, UBMEHEHNE TEMNEPATYPbI
MeHee 4Yem Ha 2 K B TeyeHune 10 MUH).

Bo Bpems ucnbITaHNs NOCTOAHHO U3MEPAIOT TEMNEPATYPY Ha MOBEPXHOCTU B CaMOii ropaden Touke Y3SUM
(Tonbko ans Y3UM co cBo60aHLIM BOCTYNOM) U TOK, npoxoasLumii yepes Y3UIM. Camyto ropsuyio Touky Y3
MOXXHO OnpeaenuTb NPOOHbLIM UCMbITAHWEM MO0 N3MEPEHUEM TEMMNEPATYPbI B HECKOSIbKMUX TOUKAX.

McnbiTaHue NpepbIBaoT, ECNK BCE UCTILITYEMbIE HEMUHERHbIE 3NeMEHTbI OTKMIOYEHbI. HanpsikeHue panee
He AOMKHO MOBbLILLATLCS BO U36exxaHne Bbixoaa U3 CTPOs pasbeanHUTENS.

Ecnu nanpsikeHune Ha BbiBoaax Y3UI cTaHOBUTCA HUXE, YeM U, Toraa HanpsbrkeHue perynupyiot go U, u
noAAEePKUBALOT TaK B TEYEHME 15 MUH, a TOK NpeKpaLLaoT perynmposatsb. [0STOMy pernctpaums 4nMTenbHoro
TOKa yxe bonbLue He TpebyeTcs. Heobxoa1M MCTOYHMK NPOMBILLIIEHHON YaCTOThl C HArPY304HOI CNOCOBHOCTbIO
MO TOKY KOPOTKOTO 3aMblKaHWA, KOTOPbIN Obl HE OrpaHM4YKBan TOK A0 TEX NOp, Noka He cpaboTaeT Kakoi-nmbo
pasbLeauHUTENb.

HanGonbLuee 3Ha4eHMe ToKa He JOSHKHO NPeBbILLAaTh MaKCMMaribHO YCTAHOBMEHHOTO 3HA4YEHUs TOKa KOPOT-
KOTO 3aMblKaHWUA, YCTAHOBMEHHOTO U3rOTOBUTENEM, KOTOPOE CMOCOGEH BblAEpXKaTb pasbeanHUTESb.

b) Mpoueaypa ncnoitaHua gna Y3WI, coaepxxallero KOMMyTUPYIOLLIME SNEMEHTbI, BKIIOYEHHbIE NOCNeao-
BaTEsIbHO C APYIMMU SMEMEHTaMM

K Y3UIM nogatot nutaHue U, OT CUMOBOro UCTOYHMKA C Harpy304HOW CMOCOBHOCTLIO MO TOKY KOPOTKOrO
3amblKaHKA, KOTOPLIN He orpaHu4MBan bl TOK 10 TEX NOP, MOKa He cpaboTaeT 0auH U3 pasbeauHuTenein. Hanbonb-
Luee 3Ha4YeHue ToKa He AOMMKHO NPEeBbILaTh MakCUMarbHO YCTAHOBIEHHOIO 3HaYEHWSA TOKa KOPOTKOro 3aMblKa-
HUS1, yCTAHOBIIEHHOIO M3roTOBMTENEM, KOTOPOE CNOCODEH BhIAEPXKATL Pa3bEANHUTEND.

Ecnun npoTekaeT He3Ha4YMTEnNbHbIA TOK, NPUMEHSIIOT NPOLEAYPY UCTIbITAHUS NO NEPEYNUCTIEHNIO a).

MpumMmeyaHune —Ioa HeaHAYUTENBHEIM TOKOM NoApas3yMeBatoT, 4To Y3UI He BOLWWMO B COCTOAHWE NPOBOAK-
MOCTM (T. €. OCTAETCH B COCTOAHUM TEMMOBOW CTabuIbHOCTH).
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Kputepum cooTBETCTBUSA

Ecnu pasbeaunutens cpaboTtan, A0mkHa ObITh 04EBUAHA 3PPEKTUBHOCTb U HEOBPATUMOCTL OTKIMIOYEHUS
ycTponcTea. YUtobbl 9T0 NpoBEpUTb, HEOOXOAMMO B TEYEHME 1 MUH NOAATL HANPSHKEHWE NPOMbILLIEHHON YacToThl,
paBHoe U,, npoTekaoLwmi TOK He A0IDkeH npesbiaTth 0,5 MA (aencTeylowee 3HadeHne).

Y3WIN BHYTPEHHEN YCTAHOBKN

MpesbiweHne TemnepaTypbl nosepxHocTH Y3 BO BpEMA NCNLITAHNA AOMKHO ObITb MeHee 120 Ku meHee
80 K cnycts 5 MmuH nocne cpabaTbiBaHUs pa3beaMHUTENSA.

Bo BpemMa ucnbiTaHWA He AOMKHO ObITb BLIOPOCa ropsunx Yactuy n3 yacrten Y3Un.

Y3UM Hapy>XHOM YCTaHOBKU

He aomkHO 6bITb NPU3HAKOB rOpeHUsl Unu BbIOpoca ropsaYmnx Yactuuy u3 vacren Y3Url.

HocrynHble Y3UN

Mocne ucneirauna Y3UN co creneHbio 3awmTbl IP2X U Bbile He A0MKHBI UMETb YaCTen, HaXOASALMXCSA NoA
HanNpsHKeHNEM, KOTOPbIX MOXHO KOCHYTbCS CTAHAAPTHBIM UCTILITATENbHBLIM LLYNOM, NPUKIAAbIBAEMbIM C yCUITUEM
5 H (cMm. FOCT 14254), kpoMe Tex, KOTOpPbIE YXKe AOCTYMHbI A0 UCnbITaHuA, koraa Y3UI yctaHoBREHO, kak ans
HOPManbHOI AkCnnyaTauun.

7.7.3 VicnbiTaHne Ha CNOCOGHOCTb BblAEPXMBATL TOK KOPOTKOTO 3aMbiKaHUA

[aHHoe ucnbitaHue He NPoBOAAT Ha Y3UIT, KOTOPbIE NPUMEHSIOT:

- UCKMNIOYUTENBHO ANSA HAPYXXHOWN YCTAHOBKU M KOTOPbIE ABNSAIOTCA HEAOCTYNHLIMU UK

- ToNbKOo Ansa npucoeanHeruns K N-PE B cucremax TN v (unm) TT.

Mpoueaypb! UCNbITAHUA

XapakrepucTmka UICTOUHNKA TOKa NPOMBILLITIEHHOW YaCTOTbI

Oxunpaembiit TOK KOPOTKOrO 3aMblKaHUS YCTAHABIMBAET U3rOTOBUTESb, U B COOTBETCTBUM C KO3 DULMEHTOM
MOLLIHOCTM cornacHo Tabnumue 11 ero perynupyior Ha BeiBoaax Y3UNM. UcnbitaTtenbHoe HanpsxeHue yCTaHaBnuBa-
etcano U,.

Y3WM 1 ero pasbeaMHUTENN AOMKHbI ObITb pa3MeLleHbl B Ky600OpasHOM AepeBAHHOM ALLMKE, HA pac-
cTosiHMM (500 £ 50) MM OT €ro Hapy>XHbIX CTEHOK. BHYTPEHHIO NOBEPXHOCTL ALUMKA NOKPLIBAIOT NAanMPOCHON
Bymaroi unu mapnen. OgHy M3 CTEHOK iLUMKa (KPOME AHA) OCTaBAAIOT OTKPLITOMN, AN TOro, YT00bl MOXXHO ObINo
noaCcoeaNHATL NOABOAALLME Kabenu CormacHoO HCTPYKLMKM U3rOTOBUTENA.

MpuMevyaHus

1 ManupocHas Bymara AomkHa OblTb TOHKOW, MSAKOW, JOCTAaTOMHO MPOYHOMW, UCMONb3yeMoi Ans obepTeiBaHMSA
XPYMKUX NPeaMETOB, MNOTHOCTLI0 12—25 r/M2.

2 Mapnsi forkHa 6bITb MROTHOCTEIO NpUBnManTensHo 29—30 /M2 ¢ nepenneteHnem 13X 11 HuTeil B 1 cM2.

UcnbiTyemelin 06pasel; cneayeT yCTaHaBNMBaTh COrNMAcHO MMCbMEHHbBIM YKa3aHUsAM u3rotosurens. K Hemy
noACOEANHSAIOT NPOBOAHUKU C MAaKCMMarbHbIM NONEPEYHbIM CeYeHnemM no 7.3.1, npuuem kabenu nponyckaiot
BHYTPb ALUMKA HA MAKCUManbHYI0 AnuHy 0,5 M Kaxkablii.

MoaroToeka o6pasuos

Onsa Y3 ¢ HENMHERHbIMKN 3N1EMEHTaMK, COEAMHEHHBIMU NapannenbLHO, CneayeT NoAroTOBUTb, KaK onnca-
HO BbILLE, OTAENbHbIE KOMNNEKTLI — MO TPy 06pasya AN Kaxaoro TokoBoro nytu Y3UI, KoTopbiin COaepUT 0aUH
nnu 60nbLUE HENUHERHbIX SNEMEHTOB, YKa3aHHbIX B 3.4 u 3.5.

3AnemeHTbl Y3WI, orpaHnumBaioyme m KOMMyTUpylome HanpsbkeHue (cm. 3.4 u 3.5), cneayer 3aMeHUTb
noAxXoAALLMMU MEAHBIMU NEPEMbIMKAMMU, FTAPAHTUPYIOLLMMU HEU3MEHHOCTb BHYTPEHHUX COEAMHEHUI, UX none-
PEUYHOro CeYeHUs1, OKpY>KaloLLMX MaTepuarnos (Hanpumep, CMOI) U YNaKkoBKU.

OO6pa3Libl COrnacHo BhiLLIEYKa3aHHbLIM TPEGOBAHUAM NPEACTABNSET U3rOTOBUTEND.

Mpoueaypb! UCnNbITaHUM

[laHHOe ucnbiTaHue NPOBOASAT MO ABYM Pa3HbIM NpoLieAypam No NepeyncrieHnsiM a) u b) Ha oTAEenNbHbIX
KOMMriekTax 06pa3LoB, NOAroTOBEHHbIX AN KXA0M NpoLeaypbl.

a) McnbitaHue cnocoBHOCTU BbiAEPKUBATL 3asIBNIEHHBIN TOK KOPOTKOrO 3aMblKaHUs

OO6pas3eL NoACOeAUHSIIOT K UCTOMHUKY NPOMbILLNEHHON YacTOThl NPU HanpspkeHun U, € 0XkKMaaeMbiM TOKOM
KOPOTKOTO 3aMbIKaHUs1 COTMIACHO 3asiBNEHHOW HAarpy304HOW CMOCOBHOCTM NO TOKY KOPOTKOrO 3aMblKaHUA U KO3
(OMLMEHTOM MOLLIHOCTU B COOTBETCTBUM C Tabruuen 11.

McnbiTaHue NpoBOAAT ABYKPATHO: C TOKOM KOPOTKOTO 3aMbIKaHWUA, UHULIMMPOBAHHLIM B TOUKax 45 1 90 anekT-
pUYECKMX rPaAyCcoB NOCHe NepeceveHns Hyns BONTHOM HanNpPsKEHUS.

Ecnu 3ameHsieMblit unu B3BOAUMBIN BHYTPEHHUIA UNW BHELLHWI pasbeauHuTenb cpabarbiBaeT, TO COOTBET-
CTBYIOLLMIA pa3beaUHUTENb CrieayeT 3aMEHSATb UK B3BOAUTL KaXkabin pa3. Ecnm pasbeanHuTesnb He MOXeT ObiTb
3aMEHEH UNu B3BEAEH, UCTILITAHNE NPEKPAaLLAIoT.
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b) NcnbiTaHne npu HU3KOM TOKE KOPOTKOTO 3aMblkaHus!

OT UCTOYHMKA NMPOMBILLAIEHHON YaCcTOThI Npu Hanpsbkedun U, B Tedenne (5 +£0,5) ¢ noaaloT oxmaaemblii TOK
KOPOTKOro 3aMblKaHusl, paBHblN 5-KpaTHOMY HOMUHAIbLHOMY TOKY MakCUMarbHOW CBEPXTOKOBOW 3aLUMThI (ECnu
yKa3aH usrotosutenem) npu koaduumueHTe MOLLIHOCTU CornacHo Tabnuue 11. ECnu BHELUHSASA 3aLLmTa OT CBEpPXTO-
Ka He NpeaycMOoTpeHa UsroToBuTeneM, Toraa noaatoT Tok, pasHbli 300 A. McnbiTaHue NpoBOASAT OAHOKPATHO C
TOKOM KOPOTKOrO 3aMbIKaHUS1, UHULMUPOBAHHBLIM B TOUKE 45 3neKTpu4ecKux rpagycos nocrne nepeceyeHuns Hyns
BOJTHOW HaNpPsXKeHUA.

Kputepuu cooTBeTCTBUSA

B xoae aAByX BbiLLeyKa3aHHbIX UCMbITAHUI NanMpocHas Bymara nnu mapna He AosHKHa 3aropeTbCs.

Kpome Toro, BO BpeMs MCNbITAHUS HA CMOCOOHOCTb BbIAEPKUBATL TOK KOPOTKOrO 3aMblKaHMS OH JOSMKEH
OTKIIIOYATLCA OAHUM U3 pa3beauHUTENENH (BHYTPEHHUM UMW BHELIHUM) MO YKA3aHWIO U3rOTOBUTENA.

BHyTpeHHue u (unu) cneunansHble pasbeAUHUTENMN, COOTBETCTBYIOLUME APYTMM CTaHAApTaM.

Mpu ux cpabarbiBaHUmM AOIPKHA ObITb O4EeBMAHA 3HPEKTUBHOCTL U HEOOBPATUMOCTL OTKNoYEeHUA Y3UNM. na
MPOBEPKM TOrO CreAyeT B TedeHne 1 MUH NPUIIOXKUTL HANMPSXKEHUE NPOMBILLNEHHON YacToThl, paBHoe U,, K OT-
KMoYeHHbIM pasbeanHuTensam. MNpoTekatoLLmii TOK He A0MKeH NpeBbiwaTth 0,5 MA (AelCTBYIOLIEE 3HaYEHNE).

HocTynHble Y3UI

Mocne ucnbitanusa Y3UIM co crenexbio 3awwmTbl IP2X 1 Bbilwe He A0SHKHbI UMETb YaCcTen, HaX0AALWMXCA NoA
HanpsHXeHMEM, KOTOPbIX MOXXHO KOCHYTLCS! CTAHAAPTHBLIM UCTIbITATENbHBLIM LLYNOM, NPUKNAAbIBaEMbIM C YCUNMEM
5H (cM. TOCT 14254), kpoMme Tex, KOTOpbI€e yxe Oblnu 4OCTYNHbI A0 UCNbiTaHusA, korga Y3WUNM ycTaHOBNEHO, Kak
npyu HOpMarbHON AKCNyaTauuu.

7.7.3.1 JononHuTenbHoe ncnbitanue ans Y3UI ¢ conpoBoXKaaloLLMm TOKOM I; HUXeE 3asBnEeHHON cnoco6-
HOCTU BbIAEPHUBATb TOK KOPOTKOTO 3aMbIKaHUS

MoBTOPSIOT UCMbITAHUE MO 7.7.3, 0AHAKO ANEMEHTbI, KOMMYTUPYIOLLIME HAaNPSXXEHNE, HE 3aMbIKaloT HAKOPOT-
k0. KOpoTKOe 3amblkaHUe MHULMUPYIOT 3anyckom Y3WUIM nMnynbCom TOka NONOXMTENLHON nonspHocTy (8/20 nubo
Apyroi npuemMnemon opMbl BOSHbI) B ToUke 0T 30 A0 40 anekTpuy4eckux rpaaycos Ha NONOXMUTENLHON NONYBO-
He MOoCne NepeceyeHmns HynsA BOSIHON HanpshkeHUA. IMNyNbCHbIN TOK AOMKEH ObITb 4OCTATOMHLIM ANSA MHULMUPO-
BaHWS CONPOBOXAIOLLEro TOKa, HO He CBbIe 1, .

Ons obecneyveHns HecpabaTbiBAHMSA BHELWHETO pasbeauHUTens Bcrneacreune 3anycka Y3UIM umnynbcom
BCE BHELLUHWE pa3beauHUTENy COEANHAIOT MOCNeA0BaTENbHO C UCTOYHUKOM HANpPsXKEHUS NPOMBILLINIEHHOW YacTo-
Thl, KaK MOKa3aHO Ha PUCYHKe Ba.

Z, — ronHoe conpoTUBNeHWe AN PerynupoBaHus oxXuaaemo- I Z1 . I D1 1
ro TOKa KOpPOTKOro 3amblkaHus cornacHo Tabnuue 11; D, — BHeww- 1 X 1 I
Huii pasbeguHuTens Y3UM; SCG — reHepaTop UMMYNbCOB TOKa
€ pasBsAsbIBAOWUM PUNLTPOM =
@Uc > @scs
PucyHok 6a — Llenb ana ucnuitadua Y3UI ¢ conpo- >
BOXAatoLnM TOKOM I HUXe 3asBneHHoR crnocobHOCTH

BblAepXxusaTb TOK KOPOTKOro 3aMblKaHUA

7.7.4 UcnbiTaHue Ha noBpexaatowee BIMH B cucteme BbICOKOTO (CpeaHero) HanpaxeHus

Mpu ncnbiTaHUM UCNONBL3YIOT HOBLIE 00PAa3LIbl, OCHALLEHHBIE, KaK AN HOPMAanbHOM 3KCNyaTauuu, cornac-
HO YKa3aHMAM U3roTOBUTENS U BKIMIOYEHHbIE B UCNLITATENbLHYIO LieNb COrNAcHO PUCYHKY 13 unu aHanorm4HoMy
PUCYHKY.

Y3 nomewaioT B Ky6006pa3sHblii AePEBSAHHbIN ALLMK, KaK Yka3aHO B 7.7.3. BHYTPEHIO NOBEPXHOCTb
AILLWKA NOKPbIBAIOT NANUPOCHON Gymaroi unu mapneii. OaHy U3 CTEHOK ALLMKA (KPOME AHA) OCTaBAAIOT OTKPLITOIA,
Ans T0ro, YTo6bl MOXKHO ObINI0 NOACOEAUHATL NOABOASLLME KaGenu COrnacHo MHCTPYKLMU U3TOTOBUTENS.

MpumevaHus

1 ManupocHas Gymara gonxHa 6bITb TOHKOW, MSAMKOW, 4OCTATOMHO NPOYHOMW, Ucnonb3yeMoin Ans o6epTeiBaHUA
XpYNKUX NPeaMeToB, NAOTHOCTLIO 12—25 r/m2.

2 Mapnsa gomkHa 6bITb NAOTHOCTLIO NpUBNManTensHo 29—30 /M2 ¢ nepenneteHnem 13 X 11 HuTeil B 1 cM2.

7.7.4.1 Mpoueaypa ucnbiTaHus

Hanpsenue Us ¢ aonyckoM MUHYC 5 % noaaioT K ucneitatenbHomy o6pasuy B Touke 90 anekTpuyeckmx
rpaaycos ¢hasbl L1 3ambikaHneM Boikmovarens S1. Cnycra (200 + 10) Mc BbiknovaTenb S2 3aMKHETCA aBTOMa-
TU4yeckn. OH coeanHut PE-BbiBoA Y3WUI ¢ HenTpanblo (Yepes TOKOOrpaHu4nBaloLmii pesuctop R2) , 3amMkHyB
HaKOPOTKO BTOPU4HYIO0 0BMOTKY TpaHccopmatopa BMH (72). B pesynbrate cpabotaeT npeaoxpaHuTens F2, 3awum-
waowumn Tpanccpopmarop BMH.
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S1 — mnaBHbli BeIKOYaTenb, S2 — TaiiMep, 3amblkarouitca Yepes 200 MC rMocrne rnaBHOro BblkMOYaTens; F1 — MakcuMarbHas
CBepXTOKOBas 3alyuTa, 3asBfieHHas M3roToBUTENEM; F2 — MNnaBKUiA NpeAoxpaHuTenb ANns 3awuTel TpaHccopmaTopa BIMH (aonxeH
BbldepxaTb 300 A B TeueHue 200 mc); T1 — TpaHcopMaTop UCTOUHMKA MUTAHWUA C Hanps)KeHWeM Ha BTopuuHol obmoTke U
T2 — TpaHcopmMaTop BINH ¢ HanpsaxeHnem Ha nepBuYHON o6MoTke U, Ha BTopudHOA — 1200 B; R1 — TokoorpaHu4mBsarowui
pesucTop ANA perynupoBaHWs Toka KOPOTKOro 3aMblkaHUA Ha UCTOUHWKE NUTaHWA Npu U, R2 — ToKkoorpaHWuMBaroWuin pesnucTop
ANA perynupoBaHna ToKa KOpOTKOro 3amblkaHun B uenu BMH ao 300 A (npubnusntensHo 4 Om); Y3UM — ucnbiTyemoe yCTPOUCTBO

PucyHok 13 — MNpumMep yenun ana ucnolitaHna Y3UN B ycnosuax nospexaatowyero BIMH B cucteme BbICOKOro (CpefHero)
HanpsXXeHWs N COOTBETCTBYIOLLAA AnarpaMma BO BpeMeHWU OXuAaeMblX HanpskeHuid Ha BbiBogax Y3UI
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OT UCTOYHMKA NPOMBILLINIEHHON YaCTOThI NPU HaNPsHKeHnn U, NoAaIoT OXMAAEMBII TOK KOPOTKOTO 3aMblka-
HUS1, PaBHbII 5-KPAaTHOMY HOMUHANBLHOMY TOKY MaKCUMarnbHOW CBEPXTOKOBOW 3aLLUTbI (ECNU YKa3aH U3rOTOBUTE-
nem) unu 300 A, ecnu He ykasaH. [lonyck Ha BENUYNHY Toka cocraenseT nmoc 10 %.

OxmpaeMblin TOK KOPOTKOro 3aMblkaHWsA, NoAaBaemblii OT TpaHccdopmaropa BIMH, perynupytot (nocpeacreom
R2) po 300 A ¢ gonyckom nntoc 10 %.

HanpspkeHue U noaatot K ucnbiratensHoMy o6pasuy (3a uckniodeHmemM Y3UI, BKIOYEHHbIX MEXaY HEWT-
parnbio U 3emnen) B TedeHune 15 muH 6e3 nepepeisa A0 TeX Nop, NOKa HE Pa3OMKHETCSA BbikMoYaTenb S1.

JonyckaloTca Apyrue UCbITaTenbHbIE CXEMbl NPU YCAOBUM, YTO OHW FaPAHTUPYIOT TAKYIO e Harpy3ky Ha Y3

7.7.4.2 Kputepuu COOTBETCTBUSA

B xoaé BbileyKa3aHHbIX UCTbITaHUIA NANUPOCHaA Oymara unm Maprist He AOJHKHA 3aropeTbCs.

Mocne ucnbitTanusa Y3UI co crenexbio 3awmTbl IP2X 1 Bbile He A0MKHbI MMETb YACTeN, HAXOAALWMXCA NoA
HanpsiXXeHNeMm, KOTOPbIX MOXHO KOCHYTLCS CTAHAAPTHBIM UCTILITATENbHBLIM LLYMOM, NPUKIaAbIBAEMbIM C YCUNMEM
5H (cm. FOCT 14254), kpome Tex, KOTOpble YXxe Obinu OCTYNHBI 10 UCnbiTaHus, koraa Y3UIM ycTaHOBMEHO, Kak
npW HOPManeHOI 3KCNyaTaLUuu.

a) Pexkum nospexxaenus BMNH

Ecnu usroroeutens 3agaert pexamm nospexaatorLiero BIMH, To He06x0aMMO NpuMeHsTL cneayiowme aonors-
HUTESIbHbBIE KpUTEPUM COOTBETCTBUS.

Mpu cpabaTbiBaHMK pazbeanHUTENS AOMKHA ObITh 0UEBUAHA IPPEKTUBHOCTL U HEOOPATUMOCTb OTKIOYE-
Hua Y3UM. Ons npoBepku 3TOro cnefyeT B TeHeHne 1 MUH NPUIOXUTL HANPSKEHUE MPOMbILLITEHHON YacTOTbl,
paBHoe U,, K OTKNo4YeHHOMY pasbeanHuTento. MNpoTekatoLmii TOK He A0MKeH npeBbiwaTb 0,5 MA (aencreyioLee
3Ha4eHue).

b) Pexxum yctonumsocTtu k BIMH

Ecnu nsrotoButens 3agaet pexuM yctonunsocTu kK BIMTH, To Heo6xoauMo npuMeHsATL cneayiowme Aonors-
HUTEIbHbLIE KpUTEPUW COOTBETCTBUS:

MpumedyaHune— 370 KacaeTcs TpebobaHWii k Y3WI, BktoveHHbIM B Lenb Mexay N u PE, B Touke 4a Ha
pucyHke B.2 FOCT P 50571.26.

- Y3UIM BomKHO COXpaHAaTb TENMoBYIO CTabMNbHOCTL BO BPEMSA noaayuun Hanpshkenua Uy, (nocne nopa-
un Uyg). Y3UI cunTalotT TepmoctabunbHbIM, €CNK NPOTEKAIOLLMIA Yepes HEro TOK NIu paccenBaemast Heprus He
npoJoMmKaeT BO3pacTaTh B TEYEHUE BCEro BpeMeHu nogaumn U,

- 3aTeM UCMbITaTenbHbIA 06pa3seL NPUcoeauHAIOT K U,. cnbiTaTenbHbIn TpaHcopmMaTop AOIDKEH UMETh
Harpy304Hyto CroCOBHOCTL MO TOKY KOPOTKOro 3aMblkaHWA He MeHee 200 MA.

Tok, npoTekatoLLmii Yepes UCnbITyeMblii 06pa3sew, U3mepsioT. MMkoBoe 3Ha4YeHMe ero akTMBHOMN COCTaBNsIio-
el He AO0MKHO NpeBblwaTth 1 MA, unn cob6cTBeHHas NnoTpebnseMas MOLLHOCTb HE 1I0DKHA YBENUMUUTLCS Bonee
4yeM Ha 20 % no CpaBHEHUIO C UBMEPEHHON NO 7.7.5;

- NOCNeE TOro Kak UcnbITyemblin 0bpasel oxnaguTcsa npubnuantensHO 40 TeEMNePaTypbl OKPYXKaIOLLEro BO3-
ayxa, ucnbiTaHmem no 7.5 onpeaensior n3MepeHHoe npeaernbHoe HanpsHkeHue Ans NPOBEPKU, COXPaHMUIICA NU
YPOBEHb HaMNpPsPKEHUA 3aLUMTbI, YKa3aHHbIA narotosutenem. McnbiraHue no 7.5.2 npoBoasit Tonbko npu 1, a
ucnbITaHua no 7.5.4 u 7.5.5 Toneko npu U,.. BcnomoratenbHele Lenu, Hanpumep UHAUKATOPbl COCTOSAHUS, J0SMK-
Hbl ObITb B pabovem COCTOSHUM.

CornacHo HacToslLLeMy NyHKTY «ObITb B pabovyem COCTOSIHUM» 03HAYaeT, YTO pasbeAUHUTENDb HE UMEET
BUAMMbIX NOBPEXAEHUI U OCTaeTcsa paboTocnocobHbIM. PaGoTocnocobHOCTL NpoBepsAeTca NMBo BpyyHYIo (ECnu
BO3MOXXHO), NGO NPOCTENLLEN SMEKTPUUECKON onepauunen, CornacoBaHHON MeXay U3roToBUTENEM U UCTILITATENb-
HbIM LIEHTPOM,;

- BU3yanbHbIi OCMOTP UCMLITYEMOro obpasua He AOIDKEH BbISIBUTbL CBUAETENLCTB KAaKOro-nmbo NoBpex-
AeHus.

7.7.5 cnbiTaHue Ha COGCTBEHHYI0 NOTPe6IieMyl0 MOLWHOCTb U TOK YTEYKH

Y3UIM noagcoeanHSIOT K UCTOYHUKY HANPSXKEHUA NPU €ro MakCUMarbHOM ANUTENbHOM paboyem Hanpsxe-
HuK U, COrMacHO MHCTPYKLMAM M3roToBUTENA. U3MepsiioT KaXyLLyIoCs MOLLHOCTb, noTpebnsemyio Y3UN. Usme-
PSAIIOT TOK YTEUKU, NpoTeKaloLmii yepes PE-BbiBOA.

MpumevaHus

1 Ecnu usrotoBuTenem gonyckaetca bonee oaHoit cxembl nogkniodeHust Y3WUM, Torga ucnbiTaHue npoBoasAT AnNs
KaXaoWn cxembl.

2 N3mepstoT dakTudeckoe AeicTByloLee 3HaYeHne Toka.
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7.7.6 Mpoeepka xapakrepuctuku BIMH, BbI3BaHHOro NOBPeXaAeHNEeM B HU3KOBONLTHOW CUCTEME

7.7.6.1 Metoabl UcnbITaHUS

CrneayeT ucnonb3oBaTh HOBblE 006pasLibl, OCHALLEHHbIE, KAK NP HOPMAasibHOM SKCnyaTauuu, COrnacHoO yka-
3aHUAM U3rOTOBUTENSA.

Mpumep ucnbiTaTENBHON LENK M AMArpaMmmM Npu NpoBepke Xxapakrepuctnku BMNH npuseaeHsl Ha pucyHke 7.

Swi Sw2
Z1 z2

oo oot rfoo—oot

(~> ur Y3UI chC~>

A
3amMKHyThI swi
PasomMkHyTbI
3aMKHyTsI I Sw2
Pa3omMkHyThI 1 >
t, t, ts 4

t,=0
t; = 55 % c} Uy cornacHo Tabnuue B.1 (npunoxeHue B)

tzs t3 < (tz +100 MC)

t, = 15" % mmm }ch (Mutyc 5 %)

PucyHok 7 — lMpuMep ncnbiTaTenbHOW Lenn U guarpaMma XapakrepucTukin BINH, BbisaBaHHbIe NoBpexaeHUeM
B HU3KOBOILTHOI YacTh CUCTEMBI

Y3WIM nomeLatoT B NPSAMOYrofbHbIA AEPEBSAHHBIN ALLMK COrNacHo 7.7.3. BHYTPEHHIO NOBEPXHOCTb SILLM-
Ka NOKPbIBAIOT ManupocHomn Oymaroi unu maprein. OaHy n3 CTEHOK siLLMKa (KpOME [iHa) OCTaBNSIIOT OTKPbLITON, ANS
TOro 4T06bl MOXHO ObINO NOACOEANHATL NOABOASALLME Kabenu COrnacHo MHCTPYKLIMW U3TOTOBUTENS.

MpumeyvyaHus

1 ManupocHast 6ymara formkHa GblTb TOHKOW, MSIFKOW, AOCTATOMHO MPOYHOM, Mcnonbayemoii Ana o6epThiBaHWUs
XPYNKUX NPeAMETOB, NNOTHOCTLI0 12—25 /M2,

2 Mapns AomkHa 6bITb NAOTHOCTLIO NpUBAnanTensHo 29—30 /M2 ¢ nepenneTeHneM 13X 11 HuTeit B 1 cM2.

WcnbiTyemblit o6pase, omkeH ObiTb NoACOeanHeH Ha nepnog & = 5% ¢ K MCTOYHMKY HanpsHKeHna
NPOMBbILLNEHHOI YacToTbl Ut (oNycK MUHYC 5 %), kak yka3aHo B Tabnuue B.1 (npunoxeHue B), nubo K UCTOYHUKY
6onee Bbicokoro BIMH, koTopoe 3agaHo M3rotosutenem B COOTBETCTBUM € 6.6.1. ICTOUMHUK HanpsXXeHUs JOMKEH
6bITb MMB0 C AO0CTATOUYHO BbICOKOI TOKOBOM CNOCOBHOCTLIO (4115 rapaHTMK, YTO HanpskeHue Ha BbiBogax Y3UI He
ynaget Hmwxke 5 % Uy B x04e UCMbITaHKs), NGO No 3HAYEHUIO PaBHLIM YKa3aHHOMY BblAEPXKUBAEMOMY TOKY
KOPOTKOro 3amblkaHus Y3UI (BbIOUPalOT MEHbLUEE 3HAYEHNE).

Cpaasy e nocne nogayu Ur Ha o6paseL, noaatoT B TedeHne 15 MuH HanpspkeHue, pasHoe Ugg C LOMYCKOM
MUHYC 5 %, C TOV k& TOKOBOWN XapakTEepPUCTUKON UCTOYHMKA. BPEMEHHbI MHTEPBAN MEXay OTAENbHbIMU UCTbITa-
TenbHbIMW NepuoaamMu LOJKeH ObITb Kak MOXHO MeHbLUE, B NIOGOM criyyae He 6onee 100 mc.
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7.7.6.2 Kputepum COOTBETCTBUSA

ManupocHas 6Gymara unu mapnsi He AOSDKHA BOCNIIAMEHATLCSA B XOAE UCTILITAHUSA.

Kopnyc ycrpoiictBa co creneHblo 3awmtsl IP20 1 Bbille He 40DKeH ObITb MOBPEXAEH A0 TAKOrO COCTOSAHUSA,
4yTOObI YACTH, HAXOAALLMECS NOA HANPSHKEHNEM, CTanMn AOCTYNHbI ANSi KACAHUSI CTAHAAPTHBIM UCTILITATENbHLIM
LLIYMOM.

a) Pexxum nospexxaenus BINH

Ecnu u3rotoBUTEND 331a€T peXuM noBpexaeHus BMH, He06xoaUMO BbIMOAHATL CneayloLue AoNONHU-
TerbHbIE YCIOBUS.

Ecnu pasbeaunHuTenb cpabarbiBaeT, 40KHA ObiTb oveBuaHa 3P EPEKTUBHOCTb U HEOOPATUMOCTb OTKIIOYE-
HUSA yCTpoiicTBa. [InA npOBEPKM 3TOr0 CneayeT B TeYeHne 1 MUH NoAAaTh HANPSPKEHWUE NPOMBILLIIEHHOW YacToThl,
pasHoe U,. MpoTekarowmii TOk He A0MKeH nNpesbilaTh 0,5 MA (AeNCTBYIOLLIEE 3HAYEHNE).

b) Pe>xxum ycronumsoctu k BMH

Ecnu n3rotoButens 3aaaeT pexmm yecTtonumBocTu k BIMH, 40DkHbI ObITb BbINOMHEHLI CREAYIOLMUEe A0NONHU-
TenbHbIE YCNOBUA:

- Y3UNM pomkHO CoXpaHaTb TEennosylo CTabunbHOCTL B nepuoa nogaun Ug (nocne nogaun Ur). Y3UN
CYMTAIOT TEPMOCTABMNbHBIM, €CN TOK, NPOTEKAIOLLMIA Yepes Hero, iU paccemBaHWe dHePruu He BO3PacTaeT B
TEYEHUE BCEro BpEMEHU NoAaYN HanpskeHnsa U;

- 3aTeM UCMbITyeMbin 06paseu npucoeanHsioT k U,. UcnbiTaTenbHbii TpaHchopMaTop A0MPKEH MMETb Harpy-
304HYI0 CMOCOBHOCTL NO TOKY KOPOTKOro 3aMblkaHusl He MeHee 200 MA.

Tok, npoTeKaroLLmii Yepes ucnbITyeMbli 06pasew, usmepsaior. MukoBoe 3Ha4YeHUe ero akTMBHOIN COCTaBNSIO-
el He AOMMKHO NpeBbIWaTh 1 MA, U co6CTBEHHAsA NoTpebnaeMas MOLLIHOCTbL He I0SKHA YBENMUUTLCS Bonee
yeM Ha 20 % no cpaBHEHUIO C UBMEPEHHOI No 7.7.5;

- NOCNe TOro Kak UCMbITyeMbIl 06paszeL; oxnaauTca NnpubnuanTensHO A0 TEMNepaTypbl OKPYKAIOLLIEro BO3-
ayxa, ucnelTaHmem no 7.5 onpeaensior nsMepeHHoe npeaernbHoe HanpskeHue ANA NPOBEPKU, COXPAHMUIICA N
YPOBEHb HANPSHKEHNA 3aLLMTbI, YKa3aHHbIN n3rotoutenem. cnbiraHue no 7.5.2 npoBoAsT TONLKO npu 1, a ucnbl-
TaHuA no 7.5.4 n 7.5.5 — tonebko npu U,.. BcnomorarernbsHble Lenu, Hanpumep MHAMKaTOPbl COCTOSAHUSA, ODKHbI
ObITb B paboyem COCTOSHUM.

CornacHo HacTOAILLEMY MYHKTY «ObiTb B paboyem COCTOSHUMU» O3HAYAET, YTO PasbeAUHUTENb HE UMEeeT
BMAMMbIX NOBPEXOEHMIA U ocTaeTcs paboTocnocobHbIM. Pa6oTocnoco6HOCTL NpoBepsieTcs NMb0 BPy4HYIO (ecnm
BO3MOXHO), NGO NPOCTENLLIEN SMEKTPUUECKON onepaLueit, CornacoBaHHOM MeXay U3roToBUTenemM U UCNbITATENb-
HbIM LIEHTPOM;

- BU3yasibHbI OCMOTP UCTLITYEMOro obpasua He AOSKEH BbISIBUTL CBUAETESLCTB Kakoro-nubo nospexae-
Hus.

7.8 UcnbiTaHne oByx- U 0a4HOBBOAHLIX Y3UI ¢ pasgenbHbIMYM BBOOHBIMU U BLIBOAHLIMUY BbIBOAAMM

Onga Y3UM, npuMeHseMbIX Ha NOCTOAHHOM TOKE, AaHHOE UCMbITAaHUE B CTaAUW PACCMOTPEHUA.

7.8.1 UcnbiTaHne Ha perysiupoBKYy HanpsiKeHusi

HanpskeHue U, nogaroT Yepes BBOAHOM 3aXKUM, U OHO JOMMKHO ObITb NOCTOSAHHbLIM C JOMYCKOM MUHYC 5 %.
WcnbiTaHue cnegyeT NnpoBOAMTb C HOMUHANBbHLIM TOKOM NP aKTUBHOM Harpy3ke. BxoaHoe 1 BbIXOAHOE Hanpshie-
HUSA U3MEPSIOT OAHOBPEMEHHO C NOAKIMIOYEHHOI Harpy3koli. OnpegensiioT perynmpoBKy HanpsbkeHust AU B npo-
LeHTax no goopmMyrne

AU % = [(Ugxop — Usbix Usxop ] 100.

JaHHoe 3Ha4eHue JOMKHO ObIThb 3apPEerMcTpMpPOBaHo U COOTBETCTBOBATb 3aAABNEHHOMY U3TOTOBUTENEM.

7.8.2 HoMMHanNbHbIW TOK Harpy3ku I,

K Y3WUIM nopatoT nutaHue, kak B 7.8.1, npu TemnepaType OKpyxaroLero Bo3ayxa ¢ noMoLbio kabens
MWUHUManNbLHOrO CeyeHus, ykasaHHoro B 7.3.1. TOK Harpy3ku crieayeT yctaHaBnmBaTb N0 HOMUHANbHOMY TOKY
Harpysku, ykasaHHOMy usrotosutenem. MNpuHyautensHoe oxnaxaeHue Y3UIM HegonycTumo.

Y3WIN cunTatot BbIAE PIKABLUMM UCTILITAHUE, €CITU ero 0600YKa 0CTUINa TENNOBOI CTabUNbHOCTU U TEMNE-
paTypa 4acten, JOCTYNHbIX NPWU HOpMAarbHOW aKcnyatauum, He Gonee Yem Ha 40 K npeBbiLLaeT TemnepaTtypy
OKpy>KatoLLiero sosayxa noMeweHus (cm. 2.1).

7.8.3 UcnbiTaHue Ha CNOCOGHOCTb BbiAepPXUBaTb KOPOTKOEe 3aMblKaHUe CO CTOPOHbI HAarpysku
npu Hanu4uu pasbeauHutenein Y3UM (Mx Hanuyue onpeaensieT U3roToBUTESb)

MoBTOPSIOT MCMbITaHME MO 7.7.3, HO 6€3 3aMKHYThIX HAKOPOTKO 3NeMeHTOB. O HAKO BCE BbIBOAbI HArpy3ku
3aMbIKalOT HAKOPOTKO MPOBOAHMKOM HaUGOMbLUEro CeYeHNs (U3 yKadaHHbix B 7.3.1) u gnvHoii 500 M.
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Kputepuu cootBeTCTBUA

B xofe UCNbITAHWA TOK KOPOTKOTO 3aMblKaHUS CrieAyeT OTKIIOUMTb B TeueHue 5 c. Bo Bpems ucnbiraHus
nanupocHasi bymara unv mapnsi He 4OSMDKHA BOCMNaMeHUTLCA. Kpome Toro, He 0IMKHO NPOM30NTH B3P6IBA, a
TaKKe He AOMKHbI UMETb MECTO Apyrue oBCToATENbLCTBA, ONACHbIE AN NepcoHana u 060pyaoBaHus.

HoctynHoe Y3UIM

Mocne ucnbitanus Y3WUI co ctenexbio 3awwmTbl IP2X 1 BbilLe HE A0SDKHbI UMETbL YacTel, HaxoAALWMXCA
noA HanNpsPKEHUEM, KOTOPbIX MOXKHO KOCHYTbCA CTAHAAPTHLIM UCTILITATENbHBIM LLYNOM, NPUKIaAbIBAEMbIM C yCU-
nmem 5 H (cMm. FOCT 14254). Ecnu BHYTPEeHHUI pasbeauHuTens He cpabotan, Y3UI A0rmkHO BbINONMHUTL TpeGoBa-
HUA 7.4.1 1 7.5. ECNK BHYTPEHHUI pasbeauHuTens cpaboTtan, AomiHa ObiTb oueBuaHa 3hdEeKTUBHOCTL M HeoOpa-
TUMOCTb OTKITIOHEHUSA.

Ona npoeepku chakTa oTKNIoYeHU He0OX0AUMO NPEANPUHATL CRIEAYIOLLUE MEPbI:

a) y6eanTbCA B TOM, YTO HA BbIBOAHbIX 3aXKUMAX HET HANPSKEHUS;

b) NpuNoXMTL HANPAYXKEHNE NPOMBILLNEHHO YaCTOTbl, paBHOE 2U, MeXy COOTBETCTBYIOLLIMMU BBOAHLIMU
1 BbIBOAHLIMU BbIBOAAMU B TE€HEHME 1 MUH, MPU 9TOM NPOTEKAIOLLMIA TOK HE I0IMKEH NpeBbiaTth 0,5 MA (nencrsy-
louiee 3Ha4yeHue).

McnbiTaHuio cneayeT noasepraTtb BCE BCMOMOraTenbHbIE YaCTH, BKIIOYEHHbIE NOCNeaoBaTensHO ¢ Y3UI,
KaK yKa3aHO N3roToBUTENEM.

7.8.4 CnocoBHOCTL BbIAEPXUBATL NEPEHANPAXKEHUE CO CTOPOHbI HArPy3Ku

[nsa 31010 ucnbiTaHua NpuknaabiBaloT 15 uMnynsLcoB Toka 8/20 unu 15 umMnynbLCoB KOMOMHUPOBAHHOM BOI-
Hbl C HAaNPsHXKEHUeM pa3oMKHYTOM uenu U, PaBHbIM 3HA4EHUIO, COOTBETCTBYIOLLIEMY €0 ClIOCOOHOCTM BbiAepHu-
BaTh NepeHanpsbkeHne CO CTOPOHbI HArPy3Ku, ykazaHHON U3rotoButTenem. IMnynbCbl NPUKNaAbLIBAIOT TPEMS Tpyn-
namu (Mo NATb UMNYNbCOB B KaXAO0I rpynne) K BbIXOAHLIM BbIBOAAM UCMbITYeMoro obpasua. Ha Y3UI noaatot U,
OT UCTOYHUKA HANPSHKEHWA C HOMUHANbHBIM TOKOM HE MeHee 5 A. Kaxxablin UMNyInbC A0IDKEH ObITb CUHXPOHU3NPO-
BaH MO OTHOLLEHUIO K MPOMBILLNIEHHOW YacTtoTe. HaunHaa ot 0° yron CUMHXPOHU3aLUKn AOSMKEH YBENUMUUBATLCA
nocreneHHo Ha (30 £ 5)°.

WHTepBan mexay uMmnynscamu cocraenset 50—60 ¢, a mexay rpynnaMmu uMnynbcos — 25—30 MUH.

WcnbiTyemblin 06pasel AoMmKeH HaX0AUTLCS NOA HANPsHKEHMEM B TEYEHUE BCETO LMKIA UcnbiTaHui. Hanps-
JKEHWE Ha BbIXOAHBIX BbIBOAAX CNEAYET PETMCTPUPOBATS.

Kputepun COOTBETCTBUA

Y3WIM cunTaloT BblgepKaBLUMM UCTIbITAHME, eCnn TPeGoBaHMS 7.6.6 BLINOMHEHDI.

7.8.5 XapakrepucTuka neperpysku

[aHHoe ncnbiTaHWe NPOBOAAT TONBLKO AN ABYXBBOAHLIX Y3WUI, HO MOTYT NPOBOAUTL ANA OAHOBBOAHBLIX
Y3UM, ecnu ceyeHne BHyTPEHHUX COEANHEHUIA MEXIY BBOAHLIMM M BbIBOAHbLIMU BbIBOAAMU MEHbLLE, YEM CeYe-
HVe NPOBOAHWKOB, YKa3aHHOE Arsi AaHHOT0 UCTILITAHUS.

JaHHOe ucnbiTaHMe NPOBOAAT NpM TEMMNEpaType OKpyxatoLero Bo3ayxa Ha obpasue, 3aluLeHHOM OT
YpEe3MEePHOro BHELUHEro HarpeBsa U OXNaXkaeHus.

McnbiTatensHas uenb U METOAMKA NPOBEAEHMA AOMKHbI ObITh, KaK ONMMCAHO B 7.8.2, UCKMIOYEHNEM SABNSET-
CA NULLIL TO, YTO LieNU, KPOME rMaBHOM Lienu, U NPEBLILLIEHUE TEMMNEePaTypbl HE YHYUTBIBAIOT B JaHHOM UCTIbITAHUN.

McnbiTaHue BbINOMHAT 6€3 BHELLUHWMX YCTPOMCTB 3aLLUMThI OT CBEPXTOKA (BHYTPEHHUE YCTPOMCTBA 3aLUUThI
OT CBEPXTOKA 3aMEHSAOT NepemMblYKaMu C HE3HAYUTENBHbIM NOSHbLIM CONPOTUBEHUEM).

Ecnu nsrotosutenem ykasaHa MakCuMarnbHas 3alimTa OT CBEPXTOKa, B TeueHne 14 Y3UIT HarpyxatoT To-
KOM, paBHbIM k — KpaTHOMY MakCMManbHOM 3aLuuTe oT cBepxToka. KoadpdpuumeHT k BbiGupatot no Tabnuue 11x B
3aBUCKHMOCTHU OT HALIMOHATBHBLIX HOPM U NPAaBUIT SNTEKTPOYCTaHOBOK.

Tabnuuya 11x — KoahduUMeHT Toka k, NPUMEHSEMbI ANS XapaKTEPUCTUKM Neperpysku

KoadpcbuupeHT k Toka pacuenneHus B 3aBUCUMOCTU OT BuAa BblGpaHHOro
CTpaHa (vacTb cBeTa) 3alNTHOTo yCcTpoMCTBa
ABTOMaTMYeCKUiA BbIKNOYaTENb MnaBkuit NpegoxpaHuTenb
EBpona 1,45 1,6
CLLUA Ha paccmoTperum Ha paccmoTpeHuu
AnoHus 1,25 1,5

MpuMeyaHune—ECIM TUN 3aLLMTHOrO YCTPOWCTBA M3rOTOBUTENEM He ykalaH (BbIKNioYaTenb Unu npego-
XpaHWuTenb), UCMblTaHe NPOBOASAT ¢ 6onee BbICOKUM KOI(PULMEHTOM K.
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Ecnu 3HayeHne MakCMmManbHOro CBEPXTOKA 3aLUMTbl HE YKa3aHo usrotosutenem, K Y3 nogaiot B Te4eHue
14 1,1 HOMMHaNbLHOIO TOKA HArpy3ku 40 cpabaTbiBaHWA BHYTPEHHETO pasbeauHuTens. Ecnu pasbeamHurens He
cpabotan B TeyeHue 14, ucnbiTaHue NPOAOIDKAIOT, yBENMYMBAA NPeabliayLuee 3Ha4YeHNe UCNLITATENbHOro ToKa
kaxabli yac B 1,1 10 Tex nop, noka He cpaboTaeT BHYTPEHHUN Pa3beAUHNUTEND.

Kputepum cooTBeTCTBUS

Bo BpemMsi UCNbITAHUA NPEBLILLUEHME TEMNEPATYPbl NOBEPXHOCTEN, AOCTYIMHbLIX ANA NPUKOCHOBEHUS, HE
AOJPKHO ObITb 6onee 60 K.

a) HecpabartbiBaHue BHYTPEHHETO PasbeAMHUTENSA:

- BU3yarbHblii OCMOTP UCMbITYEMOro 06pasua He AOMKEH BbIBUTL CBUAETENLCTB Kakoro-nmbo noBpex-
AeHus;

- nocne ucnoitaHus Y3UI co creneHblo 3awmThbl IP2X 1 Bbilwe He A0MKHbI UMETb YacTen, HaxX0AALUMXCA
noa HanpsHKeHUeM, KOTOPbIX MOXKHO KOCHYTLCSI CTaHAAPTHBLIM UCMbITATENbHBIM LLYMOM, NPUKNaAbIBAEMbIM C YCU-
nueM 5 H (cm. FOCT 14254), kpome Tex, KOTopble yxe Obifin AOCTYNHLI A0 UcnbITaHus, koraa Y3UIM yctaHoBNEHO,
Kak npu HOpManbHO aKkcnnyaTauuu;

- 3aTeM UCMbITyeMbI 00paseL NpucoeauHAIoT K U,. UcnbiTaTenbHbin TPaHCGHOpMaTop A0MKEH UMETb Harpy-
30Y4HYI0 CNMOCOBGHOCTL NO TOKY KOPOTKOIO 3aMblkaHWA He meHee 200 MA.

Tok, NpoTeKaloLuii Yepes UcnbITyeMbIi 06pasel, usmepsaior. MukoBoe 3Ha4YeHUe ero akTMBHON COCTaBNAI0-
LUen He AOIMKHO NpeBbiaTh 1 MA, unu cobcTBeHHas noTpebnaemas MOLLHOCTbL HE A0DKHA YBENMUUTLCA Gonee
yem Ha 20 % no cpaBHEHMIO C U3MEPEHHOI N0 7.7.5;

- IOCIE TOrO KaK UCTILITYeMbll 06pasel] oXnaguTca NpubnuanTensHO A0 TEMNEepaTypbl OKPYXKaoLLIEero BO3-
Ayxa, ucnbiTaHmem no 7.5 onpeaensaior 3MepeHHoe npeaernbHOoe HanpsHkeHue ANA NPOBEPKU, COXPAHUNCA NU
YPOBEHb HANPSPKEHUS 3aLLMTDI, YKa3aHHbIN M3rotoButenem. McnbiraHue no 7.5.2 npoBOAAT TONLKO Npw I,,, a ucnbi-
TaHuA no 7.5.4 n 7.5.5 —toneko npu U,.. BcnomorarenbHble Lienu, Hanpumep MHAMKaTopbl COCTOAHUSA, A0MKHbI
6bITb B pabo4YeM COCTOSHUW.

[MpuMeyaHune— CornacHo HacTosILLEeMy NYHKTY «BbITb B paboyeM COCTOSIHUM» O03HaYaEeT, YTo pasbeuHUTeNb
He nMeeT BUAUMbIX I'IOBpeM(,quVIﬁ W ocTaeTcA paGOTOCHOCOﬁHbIM. Pa6oTtocnocobHocTb npoeepdAeTcA nuéo Bpy4HYyto

(ecnu BO3MOXHO), NMGO NpOCTeLIei SNEKTPUYECKON onepauneil, COrNacoBaHHON MeXAY W3rOTOBUTENEM U UCMbITa-
TenbHbIM LEHTPOM.

b) CpaGarbiBaHWe BHYTPEHHETO Pa3beaAUHUTENS:

- nocne ucnbitaHus Y3WUI co cteneHbio 3awmTbl IP2X 1 Bbilie He A0MKHbI UMETL YacTen, HaXOAALWMNXCA
noA HanpsiXeHUeM, KOTOPbIX MOXKHO KOCHYTLCSA CTaHAAPTHLIM UCMbITATENbHbIM LLYMOM, NPUKNaabiBaeMbIM C yCU-
nueM 5 H (cm. FOCT 14254), kpome Tex, KOTopble yxe Obinn 4OCTYNHLI A0 UCNbITaHUA, koraa Y3UIM ycTaHOBREHO,
Kak NPy HOpManbLHOW aKkcnnyaTauuu;

- Npu cpabaTbiBaHUM pasbeauHUTENS A0MKHA ObiTb 04eBMaHA 3HHEKTUBHOCTbL U HEOBPATUMOCTb OTKITIOYE-
Hua Y3UI. [ins npoBepku 3TOro cneayeT B TeYeHne 1 MUH NPUIOKUTL HANPSXKEHNE NPOMBILLNEHHON YacTOTbl,
paBHoe U,, K OTKNIoYeHHOMY pasbeanHUTenio. MNpoTekaloLwmili ToK He A0KeH npesbiwars 0,5 MA (aencrsytoLee
3Ha4YeHue);

- BO BpPeMs1 UCMbITAHUSI NanMpocHan GyMara unu mapnsi He A0JDkHA BOCMnaMmeHuUTbCcA. Kpome Toro, He
DOMKHO NPOU3OWTU BbIDpOCA TBEPALIX MAaTEPNANoB BO BPEMS U NMOCIIE UCTILITAHUS.

7.9 JlononHUTenbHbIe UCNbITAHUA

MpoBoasT Ans onpeaeneHust kputepues 6€30NacHOCTU. B HEKOTOPbIX CTpaHax BO3MOXHO NPUMEHEHNE apy-
MMX HaLMOHAanNbHbIX HOPM.

HonyckaeTcs npu He06X0AMMOCTU NPOBOAUTL AAHHBIE UCTIbITaHUA HA Y3WUI, npuMeHsieMbIX Ha NOCTOAHHOM
TOKe.

7.9.1 MNMepeHocHble Y3UI ¢ ru6kumun kabensamu U WHypaMm U UX KpensieHue

7.9.1.1 MepeHocHblie Y3UM aomkHbl ObiTb CHAGeHbI aHKEPHbIM KPENTNEHUEM LLIHYPA, YTOObLI NPOBOAHUKM
6binu cBOBOAHBI OT HATSXKEHUS!, CKPYYWUBAHUSA, KOTAA OHU NOACOEANHEHDI K BbIBOAAM UIU KOHLIAM, 8 UX NOKpbITUE
DOMKHO ObITb 3aLLMLLIEHO OT UCTUPAHUSA.

OnneTka, eCnv UMeEEeTCs, A0IKHA ObITb NPUKPENneHa K aHKEPHOMY KPENTEHUIO LUHYPA.

COO0TBETCTBUE NPOBEPSIIOT OCMOTPOM.
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7.9.1.2 3 heKkTUBHOCTL YAEPHMBaHUA NPOBEPAIOT CrEAYIOLLIMM UCTIbITAHMEM C NOMOLLbIO YCTAHOBKW, NPE/-

CTaBJIEHHOW Ha PUCYHKe 8.
200

%

PucyHok 8 — YcTaHoBKa ANA UCNbITAHUA KpenmneHUst LLHypa

160

Pyuka npuBoga

OKCUEHTPUK

Pasmepbl B MM

Y3UIM ¢ HeCbEMHBIM LLUHYPOM UCTbITHIBAKOT B COCTOAHWUM NOCTABKU; UCTbITAHME BbINOMAHAIOT HA HOBLIX 00-
pasuax.

Y3WI ¢ 3aMmeHsemMbIM kKabenem UCMbITLIBAOT C Kabenem HOMUHANbHOrO CEYEHUs!, YKa3aHHbIM U3rOTOBUTE-
nem.

MpoBOAHMKK TMOKOro Kabensi Unu LWHypa pa3bopHbix kabenen BBOAAT B 3aXKMMbl, BUHTbI 3aTAMMBAIOT Tak,
yT0bbI 3aPUKCUPOBATHL NOFNOXEHNE NMPOBOAHMKA.

AHKEpHOE KpenneHue LLHYpa UCNOMb3YIOT, Kak 00bIYHO; 3aXXMMHbIE BUHTbI, ECIIN UMEIOTCS, 3aTArMBAIOT KPY-
TALMM MOMEHTOM, paBHbIM 2/3 ykazaHHOro B Tabnuue 12.

Tabnuya 12— TpeboBaHUA K 3aTAMMBAHUIO 3@XXKMMHBIX BUHTOB

HoMuHanbHbIN guameTp pesbdbl, MM Bpawyatowjuit MoMeHT, H - m
o 2.8 0,20 0,4 —
Cs. 2,8 po 3,0 0,25 0,5 —
» 30 » 32 0,30 0,6 —
» 32 » 36 0,40 0,8 —
» 36 » 41 0,70 1,2 1,2
» 41 » 47 0,80 1,8 1,2
» 47 » 53 0,80 2,0 1,4

Mocne coopku 0OpasLa ero YacTu 4OMKHbI ObITb TOYHO MNOAOTHAHbI, NPY 3TOM HE JIOIMKHO ObITb BO3MOXXHbLIM
NPOTONKHYTb kKabenb UMK LUHYP B 06pa3eL Ha CKONbKO-HUOYAb 3HAYMTENBHOE PACCTOSIHKE.

O6paseL NOMELLIAIOT B UCMbITATENBHYIO YCTAHOBKY TaK, UTOBOLI OCK kabena unu LWHypa pacnonaranucb Bep-
TUKanbHO OTHOCUTENbLHO MECTA UX BBOAA B 0OpaseLl,.

3aTem kabenb Unu LWHYP NOABEPratoT CTOKPATHOMY HATSKEHMUIO C YCUMUEM:

- 60 H, ecnn HOMUHAaNBHBIN TOK HE Gonee 16 A, a HOMUHaNbHOE HanpshkeHue A0 250 B BKNIOYUTENBHO;

- 80 H, ecnv HOMUHanbHbLIN TOK He Bonee 16 A, a HOMUHaNbHOE HanpskeHue CBbiLLe 250 B;

-100 H, ecnn HOMUHaNBHbLIN TOK CBbILLE 16 A.

Pacrsrusatoue ycunus npuknaabiBatot 6e3 pbIBKOB, KaXablil pa3 B Te4yeHue 1 c.
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Cneayet cneauTb 3a TEM, YTOObI younue pacnpeaensinocs paBHOMEPHO Ha BCe YacTu kabensa (kunbl, U30-
NALMIO U ONNETKY).

Mocne ucnbiTanust kabenb UM LUHYP He AOMKeH CMeCTUTbCA Bonee YeM Ha 2 MM. nsi pa3GopHbIX yCT-
POWNCTB KOHLbl MPOBOAHUKOB HEe AOJDKHbI 3aMETHO CMeLlaThCs B BbIBOAAX; AN Hepa3bopHbIX YCTPONCTE He
OOIMKHO ObITb 0OPLIBOB 3MNEKTPUUECKUX COEAUHEHWIA.

Onsa namepeHusi npoAo0NbLHOrO CMELLEHNUS A0 HAYana UCMbITaHUS Ha BbITATMBaHWE Ha kabene unu WHype
nNpubnM3nTenbHO Ha paccTosiHuKM 20 MM OT KOHLA 06pasLia UM aHKepHOTo KpenneHus CTaBaT MeTKy. Ecnu B ycT-
poncTBax ¢ Hepa3bopPHbIMU LLHYpaMK HET YETKO 0603HA4YEHHOTO KOHLUAa 06pasua unmn aHKepHOro KpenneHus, 4o-
NOJHUTENbHYIO METKY CTaBAT Ha Kopryce obpasua.

Mocne ucnbiTaHus cMeLleHne MeTkU Ha kabene unum LWHype OTHOCUTENbHO 00pasLa UnmM aHKEPHOro Kpenne-
HUSI U3MEPSIOT B COCTOSAHUM HaTshkeHUsi kabens unu LWwHypa.

7.9.1.3 Hepas6opHblie Y3 aomkHbl ObITb CHAOXEHBbI TMOKUM kabenem unm LWHypoM, COOTBETCTBYIOLLIUM
craHgaptam cepun MOK 60227 [5] nunu MOK 60245 [6], nrnowazb ce4eHns NpoOBOAHUKOB KOTOPbIX MOAX0AUT ANs
MakcumarnbHbIx napameTpoB Y3UI u cornacoBaHHOro ¢ HUM 060pyA0BaHUS.

COOTBETCTBME NPOBEPSIOT OCMOTPOM, U3MEPEHMEM U NPOBEPKON NPABUIBHOCTM MPUMEHEHUS TMBKKUX kabe-
nevi 1 LWHYpOB cornacHo TpebosanuaM ctangapTtos cepuit MOK 60227 [5] u M3K 60245 [6] (4TO npMMEHUMO).

7.9.1.4 B Hepa3BopHbIx Y3UIM rubkuii kabenb nnm LWHYP KOHCTPYKTUBHO AOSKEH ObITh 3aLUULLEH OT Ypes-
MepHOro nsruba B MecTe ero BBOAa B yCTPONCTBO. OrpaHnunTenu, npegHa3HaueHHble Ans 3TOW LiENK, AOMKHbI
ObITb BbINOJIHEHBI 13 U30MSALMOHHOTO MaTepuana v HaaexHo 3akpenneHsl. CnparbHble METaNNMHECKUE NPYXU-
Hbl, OTONIEHHBIE UITU MOKPLITbIE N30NSALMOHHBLIM MaTepUanom, He CneayeTt NPUMEHSTb B KAYECTBE OrpaHuInTenein
oT n3rnba nPOBOAHMKOB.

COOTBETCTBME NPOBEPSAOT OCMOTPOM M UCTILITAHUEM HA U3rMD B yCTAHOBKE, NPEACTABNEHHON Ha PUCYHKe 9.

YCTPONCTBO ANA KpenneHms O6paszeL
obpasua

[AnvHa He meHee 300 mm

Mpys

il

PucyHok 9 — YcTaHoBKa ANSA UCNBITAHUA Ha U3rnd

McnbiTaHne BLINOMHAIOT HA HOBbLIX 06pasLax.

O6paseL| NPUKPENNSIOT K konebaTensHOMY MeXaHU3My YCTAHOBKW TakuM 00pa3oM, UTOGbI NPY HAXOXKAEHNN
oBpasLia B CpeiHEM NONOXEHNN 0Ck rnbkoro kaGens unu WHypa s MecTe BBOAA B 06paseL) Haxoaunace B BEpTU-
KanbHOM MOTNOXXEHUN, NPOX0AS Yepes 0Cb KoneGaHus.
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M3meHas paccTosHne Mexay 3aKpenneHHOoR YacTbio KonebaTenbHOro MexaHu3ma u ocblo konebaHus, 06-
pa3sew, pacnonararoT TaK, 4ToObl LUHYp COBEpLUAN MUHUMAIIbHOE GOKOBOE ABWXEHME, a KAYatoLLMICA MEXaHU3M
UCNbITATENbHON YCTAHOBKW NMPOXOA NI CBOIO NOJTHYIO TPAEKTOPMIO.

B uensx 6b1cTPOro onpeaeneHns oOnbITHbIM MYTEM BO BPEMS UCMbITAHUSA MOHTaXXHOTO MOMOXEHUSA LUHYpa C
MWHUMarnbHbIM GOKOBLIM ABMXKEHWEM YCTAHOBKA ANS UCTILITAHMS HA U3rMGO AOIMKHA ObITb YCTPOEHa Tak, YToGbI
pasHbI€ OMOpbI AN1ST MOHTaXA YCTPOWCTB Ha konebGaTenbHOM MEXaHU3ME NErko PerynmpoBanmce.

K kabento unu LWwHypy noABELUMBALOT rpy3 Tak, YTo6bl NpUKnaabIBaeMoe yeunue CocTaBnsano:

- 20 H — Ans ycTpoCTB G HOMUHAMBHBIM CEYEHUEM KaBenen unm WHypos cebitle 0,75 Mm?;

-10 H — ansa ocTtanbHbIX yCTPONCTB.

Mo npoBoAHMKaM NPONYCKAIOT TOK, PaBHbIA HOMUHAMLHOMY TOKY YCTPOWCTBA, UNW cneayioLmii TOK (BblOu-
paloT MeHbLUEE 3HaYEHMNE):

- 16 A — NSl yCTPOWCTB C kKaBensAMM MNN LLHYPaMU HOMUHANBHOTO CedYeHns Cabitue 0,75 Mm?;

- 10 A— Ans yCTPOIICTB GO LUHYPaMU HOMUHAMBHOTO ceuerns 0,75 Mm?;

-2,5 A— ansi yCTPOICTB CO LUHYpPaMU HOMUHANbLHOTO ceyeHus mexee 0,75 MMZ,

HanpskeHne mexxay NnpoBOAHUKaMM PABHO HOMUHANBHOMY HaNPsXXeHUIo obpasLia.

Kone6artenbHbIn MexaHU3M OTKNOHsieTCs Ha 90° (45° B kaxkayo CTOPOHY OT BEpTUKanu), Y1cno narubos —
10 000 cuacroToii 60 U3rnboB B MUHYTY.

OauH n3rnb cocTaBnseT 0aAHO ABMKeHNE NMBOo Bnepea, nubo Hasaa.

Mocne 5000 n3rnbos 06pasLbl ¢ kKabensiMm Unu LUHypamu Kpyrioro cedeHusi nosopadneatot Ha 90° B kone-
6aTenbHOM MexaHu3Me; 06pasLibl C NOCKUMI LUHYpaMu n3rmbatoT TONbKO B HANPaBREHWU, NEPNEHANKYISIPHOM K
OCU NPOBOAHMKA.

Bo Bpems ucnbitaHmsa Ha n3rnb He AOMKHO ObITb:

- pepbIBaHNA TOKA;

- KOPOTKMX 3aMblKaHUI MeXay NPOBOAHUKAMMU.

CuunTaltoT, 4TO NPOU3OLLSIO KOPOTKOE 3aMblKaHUE MEXAY NPOBOAHMKaMM rnbKkoro kabens unu LHypa, ecnm
TOK [JOCTUT 3HAYEHUS, PABHOTO ABYKPATHOMY UCMLITATENBHOMY TOKY YCTPOWCTBA.

MageHve HanpshkeHUs MeXay KaXKabiM KOHTAKTOM M COOTBETCTBYIOLMM NPOBOAHMKOM C NPONYCKaeMbIM
UCMbITaTENbHbLIM TOKOM, PaBHBIM HOMUHANbLHOMY, HE A0MKHO NpesbiwaTth 10 MB.

Mocne uenbiTaHus OrpaHNYMTENb, ECINIU OH UMEETCS, HE I0IDKEH OTAENATLCA OT KOPNyca, a usonauus rubko-
ro kabens unu LUHypa He A0MKHA MMETb MPU3HAKOB UCTUPAHUS UIM M3HOCA; Pa30PBaHHbIE NPOBOSIOKM NPOBOAHU-
KOB HE JOMKHbI MPOKarbIBaTb U30MALMIO U CTAHOBUTLCS AOCTYMHLIMU.

7.9.2 MexaHu4yeckaa NpPoO4YHOCTb

7.9.2.1 Y3UIM gomkHbl 06nagarts COOTBETCTBYHOLLEN MEXaHUYECKOW NPOYHOCTLIO, YTOOLI BLIAEPKUBATDL Ha-
rpy3Kku, BO3HUKAIOLLME B XO4€ YCTAHOBKM U 3KCNyaTaumu.

CoOTBETCTBUE NPOBEPAIOT, NoaBepras 06pasubl yaapam C NOMOLLLIO YAAPHON UCNLITATENBHOW YCTAHOBKM,
KakK nokasaHo Ha pucyHke 10.

YaoapHbli 9neMeHT UMEET Nonycepuyeckyro NOBEpPXHOCTb paauycom 10 MM, BbINONHEH U3 nonMamuaa
TBepgocTbio 100 HRC 1 umeet maccy (150 1) r.

OH »eCTKO 3aKpenneH Ha HUXKHEM KOHLE CTanbHOM TPYOKW, BHELLIHUIA AWaMETP KOTOPOW 9 MM, a TOMLUMHA
cTeHok 0,5 MM, KOTOpas LLapHMPHO 3aKkpenneHa B BEePXHEW YacTu Tak, YTO Ka4aeTca TONbKO B BEPTUKANBLHOM
NIOCKOCTH.

Ocb WapHupa pacnonoxeHa Ha BbicoTe (1000 £ 1) MM HaZ OCbIO yAAPHOIo dNeMeHTa.

TeepaocTb No PokBenny yaapHOro afieMeHTa onpeaensioT C NOMOLLbLIO CTanbHOro Wapuka gnaMmeTpom
(12,700 £ 0,0025) MM, BAaBNMBaEMOro ¢ HavansHon Harpy3skon (100 +£2) Hu makcumanbHom Harpy3koi (500 £2,5) H
B rOJIOBKY Y1apHOro afeMeHTa.

MpuMeYaHue— [onorHATENBHYIO MHPOPMAaLMIO, KacaloLLyocsa onpeaeneHns TBepAoCcTU NNacTUHECKUX Macc
no Pokeenny, cMm. B fOCT 24622.

KOHCTPYKLMSA yCTaHOBKM TAKOBA, YTO ANA yAEPKaHUsA TPYOKM B rOPU3OHTarIbHOM MOSIOKEHUU K NOBEPXHOCTU
yAapHOro afieMeHTa criegyeT npuknagbisate younue 1,9—2,0 H.

OB6pasLibl yCTaHaBNMBAIOT Ha NUCTe haHepbl TOMLLMHONM 8 MM, NAOLLaAbIo 175 MM?, IPUKPENTIEHHOM B BEp-
XHEM U HUXKHEM Yrnax K >KECTKUM KPOHLLTEHHaM.

MepeHocHble Y3UIM nenbITbIBAIOT, KaK CTaLMOHapPHLIE, U C MOMOLLbIO BCMIOMOraTeNbHbIX CPEACTB UX Npu-
KPEennsoT K NMUCTY paHepbl.

MoHTaxxHasa onopa gosmkHa umeTb maccy (10 £ 1) kr u gomkHa ObITb YCTAaHOBIIEHA HA XXECTKON pame.
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MaTepuansi:

1 — nonnamug; 2, 3, 4, 5 — ctanb Fe 360

PucyHok 10b — YaapHbIii anemMeHT MasgTHMKOBOrO MOMoTKa
PucyHok 10 — YaapHasa ucnbiTaTenbHas ycTaHOBKa

NOCTP 51992—2011

1 — MaaTHUK; 2 — paMa; 3 — BblcoTa NageHusn; 4 — obpasel}, 5 — MOHTaXHbIN Kpenex

14

ANnA HaHeCeHUA yhapa
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MOHTa)KHast KOHCTPYKLMS1 AOIMKHA ObITb TaKo, YTOObI:

- o6pasel, MOr ObITb TaK pasMeLLieH, YTO TOUKa yaapa NEXUT B BEPTUKANbHOW NNOCKOCTH, NPOXoAsLIEeH
Yepes 0Cb NOABECKMH;

- o6pa3seL Mor 6bITb CMELLEH B rOPU3OHTaNbHOM HANPABIEHUU U NOBEPHYT BOKPYT OCH, NEPNEHAUKYNAPHO
NOBEPXHOCTHN (haHepb!;

- NUCT haHepbl MOT MOBOPAYUBATLCA BOKPYT BEPTUKAIbHON OCH.

Y3WIM cKpbITON YCTaHOBKU MOHTUPYIOT B YriyOneHuu, caenaHHom B Gpycke u3 aepesa (TBepabix NOPoA) unm
Marepuana ¢ aHanorMUHbLIMU MEXaHUYECKUMU XapaKTe PUCTUKaMU, KOTOPLINM NPUKPENneH K nucty daxepsb! (Y3UIM s
COOCTBEHHBIX MOHTAKHLIX KOPODKAX HE UCTILITLIBAIOT).

Mpv ncnonb3oBaHuM aepeBSAHHOrO Bpycka HanpaBnEHWE BOSIOKOH B HEM AOSMKHO ObITb NEPNEHANKYIISIPHO K
HanpasneHunio yaapa.

Y3WUI CKpbITON YCTAHOBKU C BUHTOBbIM KPENNeHUeM AOIMKHbI ObITb NPUKPENNEHbI C MOMOLLBIO BUHTOB K
KpOHLUTEHHaMm, yrny6neHHbIM B GpyCcoK.

Y3WI cKpbITON YCTAHOBKM C KPENTNEHUEM LUMNAMU 4OSDKHBI ObITb NPUKPENEHbI K OPYCKY C MOMOLLBIO LLIMIOB.

Mepen HaHeceHUeM yaapoB KPeneXXHble€ BUHTbI OCHOBAHUIA U KPbILLEK 3aTAMMBAIOT, NPUKNaAbIBan BpaLlaio-
LM MOMEHT, paBHbIii 2/3 OT ykasaHHoro B Tabnuue 12.

O6pa3subl ycTaHaBnNMBaIOT TakK, YTOObI TOYKA yaapa nexxana B BepTUkanbHOM NAOCKOCTH, NPOXoasLLeii Yepes
OCb LLapHUpa.

YnapHbiil anemMeHT AomkeH cBOO0OAHO NaaaTh ¢ BbICOTHI H, ykazaHHoW B Tabnuue 13.

Tabnuya 13 — BbicoTa NageHns yaapHoro anemMeHTa

Yact obonoyek, noasepratowmecs yaapam
BricoTa nageHusa, Mm
06bIYHbIX YCTPOUCTB ApPYrux ycTpowucTs
100 AnB AuB
150 C C
200 D D
A — yacTu Ha pOHTanbHON NOBEPXHOCTU, BKIOYas YacTu, KOoTopble yTomneHbl; B — yacTu, koTopble He

BbICTynaroT 6onee 4em Ha 15 MM OT MOHTaXHOIW NOBEPXHOCTU (PacCTOAHME OT CTeHBbl) MOCIe yCTaHOBKU, Kak Ans
HOpManbHOM 3KCnnyaTaumu, 3a ucknodeHnem Yactein A; C — 4acTi, KoTopble BbiCTynatoT 6onee yem Ha 15 MM, HO He
cBblle 25 MM OT MOHT&XXHOW NOBEPXHOCTU (pacCTosiHME OT CTEHbI) Nocrie YCTaHOBKM, KaK ANA HOPMarnbHOW aKkcnnyara-
LM, 3a ncknioveHnem Hacrteit A; D — vacTu, KoTopble He BhICTYnatoT 6onee YeM Ha 25 MM OT MOHTaXHOW NOBEPXHO-
CTM (paccTosiHUE OT CTeHbl) Mocne YCTaHOBKW, Kak ANA HOPManbHOW 3KCnryaTauum, 3a UCKITIoYeHUeM YacTeit A.

BbicoTa nageHus onpegenseTcsa vacTblio 06pasuya, Hambonee BbICTyNaOLEW Hag MOHTaXKHOW NOBEPXHO-
CTbl0. DTO KacaeTcsl Bcex yacrten obpasya, 3a UCKINIoUeHUeM vacTten A.

BeicoTa nageHna — 310 pacCTOsIHME MO BEPTUKANU MeXy NONOXXEHWEM KOHTPOMNBLHOMW TOYKU, KOTAA MAasTHUK
cB0OOOAEH, 1 NOSIOXKEHUEM ITOW XKE TOYKM B MOMEHT yaapa.

KOHTPOnbHYIO TOUKY HAHOCST HA MOBEPXHOCTb YAAPHOIO ANEMEHTA B MECTE, 1€ NIMHUSA, NPOX0AALLasn Yepes
TOYKY NepeceyeHusi 0Cen CTanbHOW TPYOKM MAsATHUKA M YAAPHOTO SNeMEHTa U NEPNEHANKYNAPHAs K NNOCKOCTH, B
KOTOPOI Nexar 3T OCU, NEPeCceKaeTCs C NOBEPXHOCTLIO YAAPHOro ANeMEHTa.

Mo o6pa3syam HaHOCAT yaapbl, PABHOMEPHO pacnpeaenss ux no odbpasuy. Yaapbl HAHOCAT B MECTax, fae
MUMEIOTCA OTBEPCTUS, BCKPbIBAEMbIE NPU MOHTaXE (HanpuMep, PO3eTKu).

Ynapbl HAHOCAT B CrieayloLLeM Nopsiake:

- NATb yAApOB — ANs YacTen A, npuyem oauH yaap HaHocaT B ueHTp. Mocne Toro kak o6pasey 6bin nepe-
MELLIEH FTOPU3OHTAaNbLHO, HAHOCAT MO OAHOMY y1apy B CamMble HEDNAroNnpUATHLIE TOUKU MEXAY LIEHTPOM U KPasMU;
nocne Toro kak obpaseL 6bin noBepHyT Ha 90° BOKPYF OCU, NePNeHANKYNAPHON K MOBEPXHOCTYU haHepbl, HAHOCAT
no 04HOMY yAapy B NOA00HbIE TOUKY;

-yeTblpe yaapa — anga vacrei B (Hackonbko 3To npuMeHumo), C u D:

- OUH yaap no oAHON CTopoHe obpasLa nocne Toro, kak nUCT haHepsl O6bin NOBEPHYT Ha 60°, u 0auH
yaap no apyroi CTopoHe obpasua nocre Toro, kak oH 6b1n NoBepHYT Ha 90° BOKPYr OCUH, NEPNEHANKYNAPHON K
nMCTy (haHepbl, NPU HEU3MEHHOM €10 MOJIOXKEHUN;

- N0 OAHOMY YAApY MO KaXA0M U3 ABYX OCTaBLUMXCA CTOPOH obpasua npu noBopoTe nucta aHepbl
Ha 60° B NPOTUBONONOXKHOM HanpaBfeHUMN.
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Mocne ucnbiTaHns obpasew, He AOMKEH UMETL NOBPEXKAEHUI, HapyLUAOLLMX TPeOOBaHWS HACTOSAILLIETO CTaH-
Aapta. BuactHoctu, yactu, Haxoasimecs noa HanpPsHKEHNEM, HE IOIDKHBI CTaTh AOCTYNHbLI A58 KACAHUS CTaH-
AAPTHBIM UCNbITATESNbHLIM LLYTOM.

MoBpexxaeHne OTAENKU, MENKNE TPELLMHbI, KOTOPbIE HE CHUXKAIOT PACCTOSHUI YTEYKU U BO3JYLLHbIX 3a30-
POB, MenKue 3a3y0puHbI, HE BIMSAIOLLME NaryOHO HA 3aLLMTY OT MOPAKEHUS ANEKTPUYECKUM TOKOM UK OT NPOHUK-
HOBEHMNA BOAbI, BO BHUMAHUE HE MPUHUMAIOT.

TpeLmHbl, HEBUAMMbIE B€3 NPUMEHEHUS YBENUYUTENBHBLIX TPUOOPOB, NOBEPXHOCTHBIE TPELLMHBI HA LLTaM-
NOBaHHOI BONTOKOHHOW MOBEPXHOCTMU U T. N. BO BHUMAHWUE HE NPUHUMAIOT.

7.9.2.2 MNepeHocHble Y3WUI ucnbiToiBalOT BO BpaLaoLemMcs bapabaHe, nokazaHHOM Ha pucyHke 11.

Pas6opHble Y3WIT ocHawaioT rubkum kabenem unm LHYpoMm, ykazaHHbIM U3rOTOBUTENEM, CO CBOBOAHBIM
KOHLIOM ASNMHOM NpnbnuantensHo 100 mm.
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Paamepbl B MM

1 — OepeBsHHbIN Bpycok; 2 — cTanbHas onopa; 3 — pesuHoBas fetarnb; 4 — JIUCT, NTAMUHUPOBAHHbIA NIAcTUKOM
) — kopnyc BpaLyatolerocs 6apabaHa, BbINOMHEHHOMO M3 FIMCTOBON CTanM TOSWMHON 1,5 MM

PucyHok 11 — Bpalyatowymiics 6apabaH
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BuHTbLI BbIBOAOB M COOPOYHBIE BUHTbI 3aTArMBaIOT MOMEHTOM, PaBHbIM 2/3 yKa3aHHOTO B Tabnuue 12.

Hepa3s6opHbie Y3UIM ucnbITLIBAIOT B COCTOSAHUM NOCTaBKM, rTMBKMii kaBenb unu wHyp o6pesaloT Tak, YTobbl
cBOOOAHLIN KOHEL ANMHOI NpUoNU3UTenLHO 100 MM BLICTYNAN U3 YCTPOICTEA.

O6pasupl copacsIBaloT € BbICOTbI 500 MM Ha CTanbHYIO NAUTY TONLWMHOM 3 MM, YUCIO NafEHUi B 3aBUCUMO-
CTU OT Macchl 06pa3ua AOIMKHO ObITb CrieayIoWUM:

- 1000, ecnu macca obpa3sua 6e3 kabens unu WHypa He npesbiwaeTt 100T;

- 500, ecnu macca obpasua 6e3 kabensi unu wHypa cewiwe 100, HO He Gonee 200r;

- 100, ecnn macca obpasua 6e3 kabens unu wHypa cebiwwe 200 T.

BapabaH BpaLuaertcsi ¢ 4acTtotoii 5 M Takum 06pasom nponcxoaut 10 nageHuii B MUHYTY. OnHOBpEMEH-
HO B 6apabaHe uCnbITLIBAIOT TONbLKO 04MH 06paseL.

Mocne ucnbiTaHus 06pa3sLbl HE AOMMKHLI UMETHL CIIEeA0B NOBPEXAEHUSA, B YACTHOCTU:

- HY O[1HA YaCTb He |0MKHA ObITb pasbeauHeHa unu ocnabnexa;

- HE IOIDKHO ObITb BO3MOXHOCTU KOCHYTBCA YacTel, HaXOAALLUMXCA NOA HANPsDKEHUEM, AaXe C NOMOLLbIO
CTaHAapTHOrO UCMLITATENBLHOIO LUYyNa, NPUKNaAbLIBAEMOro C ycunuem He Gonee 10 H.

Mpu npoBepke nocne ucnbiTaHus 0co60e BHUMAaHUE cneayeT yaenuTb NoacoeanHEHUI0 rnbkux kabenen
UnY LUHYPOB. [lonyckaeTcs NofoMKa MENKUX YacTel Npu yCROBUM, UTO HE HapyLUEHA 3almTta OT Nopa)keHus
3MEKTPUYECKUM TOKOM.

MoBpexaeHuem oTAENKU U MENKUMU 3a3yOpUHaMK, HE CHUXKAIOLLIMMUW PACCTOSAHUIN YTEYKU UM BO3AYLLHbIX
3a30pOB, MOXKHO NpeHebpeyb.

M3mepeHHoe npeaenbHOe HanpshkeHWe cneayet onpeaenstb UCNbITaHUAMM NO 7.5. cnbiTaHue no 7.5.2
NPOBOASAT TONbLKO npw I, a ucnbiranms no 7.5.4 n 7.5.5 ronbko npu U,.. Ana ucnbitanus no 7.5.3 cneayet npume-
HATb MakCMmyM 10 n3MepEHHBIX MMKOBbIX 3HAa4YeHUI. OBpasel CUMTAaIOT BbiAEP>KaBLUMM UCNIbITAHWE, €CIN U3Me-
PEHHOE NpeAenbHOE HANPSHKEHUE HDKE UIW PaBHO U,

3ateM ucnbityemblii 06paseL; NOAKMIoHAOT K UCTOYHUKY HANPSHKEHUS C MaKCUMarbHbIM ANUTENbHLIM pato-
YUM HanpspkeHuem U, npu HOMUHanNbLHOW YacToTe. McnbiTaTenbHblii TpaHcdopmaTop A0MKEH UMETL TOK KOPOTKOTO
3amblkaHua He meHee 200 MA, ecnu M3roToBUTESNEM HE NPEAYCMOTPEHO APYroe 3HavYeHune.

M3mepstoT TOK, MpoTeKaloLwuin Yepes UCnbiTyeMblit oGpaseL. MukoBoe 3HaueHue ero akTMBHOM COCTaBIsAIo-
el He AOMKHO npeBbiwaTb 1 MA, NMBo coGeTBEHHANA NOTpebnsemMasn MOLLHOCTL HE OMMKHA YBENUUYUBATLCA
oonee yem Ha 20 % 3Ha4YeHUss no 7.7.5.

7.9.3 TepMOCTONKOCTb

7.9.3.1 B tedenune 14 Y3UI Bblaep>kMBAIOT B HarpeBaTenbHOM wWwkady npu temnepatype (100 £ 2) °C.
M3onupytoLmin koMnayHa, npuMeHsieMblii BO BHYTPEHHEM MEXAHU3ME, He JOJDKEH BbITEYb B 3HAYUTESIBHOM KOJU-
yectee. MNocne oxnaxaeHus UCrbITyeMoro o6pasua, yCTaHOBAEHHOrO, Kak NPu HOPManbHOM 3KCNyaTauuu, 4ac-
T, HAXOAALLMECH NOA HANPSXKEHUEM, HE LOJKHBI ObITh AOCTYNHBI A4NA NPUKOCHOBEHUA CTAHAAPTHLIM UCNbITA-
TenNbHbIM LLYNOM, NpuKnaabiBaembiM C ycunmem He 6onee 5 H.

Cuurator, 4to Y3UI Bblaepkano ncneitaHus, aaxe ecnuv pasbeanHutens Y3UIM pasoMkHyncs.

7.9.3.2 HapyxxHble yactu Y3WI u3 n3onsumoHHOro Matepuana nogsepratot UCMNbITAHUIO AaBIEHMEM CTasb-
HOTO LLIApKUKa C NOMOLLIbIO YCTAaHOBKU, MOKA3aHHOM Ha pucyHKax 12a n 12b.

f\/\

—] R25
4 Cdepa
1 — ucnbITyeMblit o6paseL; 2 — LuapuK JaBneHus; 3 — rpys; PucyHok 12b — Harpysou-
4 — onopa Ans o6pasua HbIA CTEpXeHb ANA UCMbI-
PucyHok 12a — YcTaHoBKa ANA UCNbBITaHWA JaBneHnem TaHUA faBneHneM wapuka

wapuka
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YacTu n3 n3onsumMoHHOro maTepuana, nogaepxvBatoLLye TOKOBEAYLUME YACTU U 4aCTM LIENKN 383EMIIEHMS,
UCMbITBIBAIOT B HArpeBaTenbHOM Lkady npu Temnepartype (125 £ 2) °C.

YacTtu 13 n3onsiuMoHHOro Matepuana, He NoAAepPXXUBatoLLME TOKOBEAYLLME YAaCTU U 4aCTyM Lienu 3a3emMne-
HUA, faXe KOHTaKTUpYoLLME C HUMU, UCMbITLIBAKOT Npu Temnepatype (70 £ 2) °C.

McnbiTyeMblit 06pasel COOTBETCTBYOLLMM 06pa3zom pa3MeLLatoT, ero NoBepxHOCTb pacnonaraercs ropu-
30HTanbHO, a CTankHOW LWapuK AMamMeTpoMm 5 MM faBuUT Ha NOBEPXHOCTb C ycunuem 20 H.

Cnycts 1 4 Wapuk cHUMatoT u obpaseL; NOrpy>atT B XONoaHy Boay Ha 10 c. Temnepatypy obpasua
CHWDKAIOT A0 TEMNEPATYPbI OKPYKAIOLLIETO BO3Ayxa. 3MepsIoT AnameTp OTTUCKA LLIApUKA, OH HE JOIMKEH NPEeBbI-
watb 2 MM.

MpuMeYaHu e — KepaMmnieckue YacTu 3TOMY UCMBITAHUIO He MOAMEXaT.

7.9.4 CTONKOCTb K YpE3MEPHOMY HarpeBy U OTHIO

CornacHo [OCT 27483 (pa3deribi 4 — 10) NpoBOAAT UCMbITAHUE pacKaneHHO NPOBOOKON Npu cobnioae-
HWUU CNeaYIoLLUX YCNOBUI:

- AN HapyxHbix Yacten Y3UI us n3onaumoHHOro matepuana, nogaepKveatoLmx TokopeayLuue 4actu u
YacTy 3aLLMTHON Lienu, ucnblTaHue npoBoaAT npu temneparype (850 £15) °C;

- ANA APYTUX HAPYKHBIX YaCcTEeN U3 U3ONALMOHHOTO MaTepuarna ucnbiTaHue NpoBOAAT Npu TEMNepaType
(650 £ 10) °C. inA uenei HaCTOALLEro UcnbITaHus ocHoBaHUS Y3UIM Hapy»XHOM YCTaHOBKM CHUTAIOT HAPY>KHbLIMU
yactamu. MicnbiTaHue He NPOBOASAT HA YaCTAX U3 KepaMUYecKoro Matepuana.

Ecnu nzonupyroLme 4actu BbINOMHEHLI U3 OAMHAKOBOIO MaTepuana, UCnbITaHe NPOBOASAT TOMbKO Ha O~
HOM U3 9TUX YaCTEN COrnacHO COOTBETCTBYIOLLEN TEMMNEPATYPE UCTILITAHUS PacKaneHHOW NPOBOMOKON.

McnbiTaHne NpoBogAT AN rapaHTUK TOTO, YTO packarneHHas NPoBOIOKa B 3a4aHHbIX UCTIbITATENbHbIX YCIO-
BUSIX HE BbI3OBET BO3rOpaHUsi U30MNSILIMOHHbIX YaCTEN, MU YaCTb U3 U30MALMOHHOTO MaTepuarna, KoTopas MoXeT
BOCMNaMeHUTLCH, OyeT ropeTb OrpaHUYEHHOE BPEMS, @ OTOHb HE NEperaeT B MOCTOSHHOE NNamsi U He BbIZOBET
BbINafeHUs ropsiLLMX YacTeli U YacTul M3 UCTbITYEMON YacTu.

McnbiTaHne npoBoasAT Ha ogHOM obpasue.

B cnyyae coMHeHUs ucneITaHue NOBTOPSIOT ELLE Ha AByX 00Opa3suax.

McnbiTaHne NpoBoAAT NpUKaabiBaHMEM packaneHHOW NPOBOOKM OAUH pas.

Inst ucnbitanns obpasel 40mKkeH GbiTb MOMELLIEH B CAMOE HEBNaronpusirHoe NosIoKeHNe, KOTOPOEe BO3MOXK-
HO B MpeAnonaraembixX yCnosusx akcnnyarauuu (McnbiryeMas NOBepXHOCTb — B BEPTUKANbHOM MOSIOKEHUMN).

MeTnto packaneHHol NPOBOSIOKM NPUKNAALIBAIOT K 3aAaHHON NOBEPXHOCTU UCTILITYEMOro o6pasua ¢ y4eTom
YCIOBUIA NpeanonaraeMon akcnyarauum, npy KOTOPbIX HarpeBaTenbHbIN UIW HAKANSAEMbIN 3NEMEHT MOXET BOUTH
B KOHTaKT ¢ 06pasLom.

Cuurtalor, 4To 06paseL; npoLLen NCNbITaHNE packaneHHON NPOBONOKOW, ECNN:

- OTCYTCTBYET BUAMMOE NIIams U yCTONYMBOE CBEYEHUE;

- NaMA U packaneHHble YacTu Ha o6pa3sue yracatot B TeueHue 30 ¢ nocne yaaneHusi packaneHHoi NpoBOnoKu.

Mpu ucnbiTaHUM packarieHHoOV NPOBOSIOKON NoA o6pas3eL, NOAKNAALIBAIOT COCHOBYIO A0CKY, 0GEPHYTYIO na-
NUPOCHON Gymaron.

7.9.5 MpoBepka BO3AYLIHbIX 3a30POB U PACCTOAHNUNA YTEYKN

PaccTosHua mexay anekTpoaamu NCKPOBbIX Pa3pAAHUKOB HE YYUTLIBAIOT NPU onpeaeneHn BO3AYLUHbIX
3a30pOB U PACCTOAHUIN YTEUKN.

7.9.5.1 Y3UI Hapy>kHOI yCTaHOBKW

BosayLuHble 3a30pbl M PACCTOAHUA YTEYKN MEXAY HaCTSAMU, HAXOAALLUMMUCA NOA HANPSXKEHUEM, U 3eMNEN
He MOTYT GbiTb MEHbLLUE 3HAYEHMUIA, yKa3aHHbIX B Tabnuue 14.

Tabnuuya 14 — Bo3gylHble 3a30pbl U paccTOAHUA yTeukun Ans Y3UI HapyxHoW ycTaHOBKW

PaccTosHMe yTeukn B MM
MakcumanebHoe anutenbHoe MuHUManbHBIN BO3AY LWHBLINA ANA U30NALMOHHLIX MaTepuanos c*
pabouee HanpsxeHue Y3UI, B 3a30p, MM
CUT > 600 400 < CUT 2600

Ao 450 3,0 6 7,5

Ot 450 po 600 55 12 15,5

» 600 » 1200 8,0 20 255

» 1200 » 1500 10,0 30 40,0

* BO3MOXHbI APYrue 3HauYeHWUs, ecnn cTeneHb 3arpA3HEHUs HWXe 4 UMK NpoBOAAT UCMBITAHUA Ha 3arpsA3HeHue.

MpumeyaHune—/[aHHble 3Ha4eHNUA B3ATH M3 MOK 60664-1 [7] Ans BbicoTbl Hag ypoBHEM Mops Ao 2000 M,
CTeneHun 3arpsasHeHus 4 U ycroBUilt HEOAHOPOAHOW cpeabl.

CUT — cpaBHUTENbLHbLIA UHAEKC TpeKUHrocToikocTu (cM. FOCT 27473, pacTtsop A).
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7.9.5.2 Y3UI BHYTPEHHEN YCTAHOBKM
BosayLuHble 3a30pbl U PACCTOSAHUS YTEYKU HE A0MKHbI ObITh MEHBLLIE 3HAYEHWIA, YKa3aHHbIX B Tabnuue 15.

Tabnwuya 15— Bo3aylwHble 3a30pkl U paccToAHUA yTedku ans Y3UI BHyTpeHHeN yCTaHOBKN

OnutentHoe paBouee HanpsxeHue Y3WUM, B Ho 100 | OT 100 | OT 200 | OT 450 | Ot 600 | Ot 1200
0o 200 | po 450 | Ao 600 | 401200 | Ao 1500

BOS,D,yLIJHbIe 3a30pbl, MM:

1) Mexay 4YacTaMMu, HaxoASLWMMUCS NOL HanpsaXeHuem,
pa3sHoi MONAPHOCTU 1 2 3 55 8 12

2) Mexay 4YacTamu, HaxOAALWMMUCA NOA HanpsKEHUeM, K

- BUHTaMW U APYruMuK YCTPOUCTBaMM ANSA KPEenneHus Kpbl-

ek, oTcoeanHAEMbIMU NpU MoHTaxe Y3WUI 1 2 3 55 8 12
- KpenexHbIMy NOBEPXHOCTAMU (MpUMeYaHune 2) 2 4 6 11 16 24
- BUHTAMW WUNN APYrUMU yCTpoACcTBaMK ANS KpenneHus

Y3UM (npumevanue 2) 2 4 6 1 16 24
- Kopnycamu (npumedanus 1 un 2) 1 2 3 55 8 12
3) Mexay MeTannuyeckuMmn 4acTamu MexaHusMma pasbe-

AVHWTENS U
- Koprnycamu (npumeyaHue 1) 1 2 3 55 8 12
- BUHTaMu U ApyruMun ycTpocTBamu Ans kpenneHua Y3Url 1 2 3 55 8 12

PaccTosHusa yTedkn, mMum:

4) Mexay 4YacTAMM, HaxoAAWMMUCA NOJ HanpshKEHUeEM,
pasHoii NonsApHoOCTH 1 2 3 55 8 12

5) Mexay 4acTaAMU, HaXOAALMMUCA NOA HanpsHKEeHeM,

- BUHTaMW 1 ApYruMy YCTPOACTBaAMU ANS KpenmneHns Kpbl-

ek, oTcoeAMHAEMBIMU Npu MoHTaxe Y3WUI 1 2 3 55 8 12
- BUHTaMW Wnu Apyrumu yCTPOWCTBaAMU AN KpenreHus
Y3UM (npumevaHue 2) 2 4 6 1 16 24

-
N
w

- Koprnycamu (npumedanue 1) 55 8 12

MpnumeuaHua

1 Onpepenenue cm. 7.9.7.2.

2 Ecnu Bo3gyLUHbIE 3230pbl U PACCTOAHUA YTEUKN MEXAY YacTAMM YCTPOCTBA, HaXOAALLUMMUCSA MOA HanpsbKe-
HWeM, U MeTarnIMYeckuM aKpaHoOM UNKN NOBEPXHOCTLIO, Ha KOTOPOI ycTaHoBNeHo Y3WI, 3aBUCAT TOSNBKO OT KOHCTPYK-
unu Y3WUI, oHn He MoryT 6bITb YMeHbLeHbl, koraa Y3UIM ycTtaHoBneHo B camMoM HeGNaronpusTHOM MOSIOKEHUN
(Aaxe B MeTannuyeckoi obonoyke), AOCTAaTOYHbLI 3HAYEHNUA CTPoK 1 U 4.

7.9.5.2.1 UcnbiTaHue: usmepeHua

U3amepeHus BbInOnHAIOT 63 NPOBOAHUKOB, a TaKke C NPOBOAHUKAMU HAUOONbLUETO CEYEHUSs), YKAa3aHHOTO
n3rotoButenem. Fanku u BUHTbI C 3KCLEEHTPUYHBIMU FOMIOBKAMU CHUTAIOT CaMbiMU HEYAOOHbLIMU ANA 3aTArMBaHUA.
Ecnu umeetcs neperopozika, To BO3AYLUHbIN 3a30p M3MEPSIOT Yepe3 Neperopoaky; €Cnv neperopoaka coCTouT u3s
ABYyX YacTein, He COeIMHEHHbIX BMECTE, BO3YLUHbIN 3a30p U3MEPSIIOT Yepes pasaenuTenbHbIi 3a3op. Paccros-
HUS1 Yepes LLENKU UMK OTBEPCTUS B HAPYXKHBIX YACTAX BHE M3OMNSALIMOHHOIO MaTepuana u3mepsaioT No MeTannmiec-
KoM horbre no kacatenbHOW NOBEPXHOCTU; ANs 3TOro honbry He 3anpaensaioT B 0TBEPCTUS. C NOMOLLIbIO UCTIbITA-
TENbHOro wwyna (cMm. 7.9.1) ee cneayet 3anpasuThb B YITbl.

B cnyuae, ecnu Ha nyTu yTeuku BCTpevaercs yrnybneHue, ero npodpunb NPUHMMALOT BO BHUMAHUE TONbKO B
TOM crnyyae, Kora ero LumpuHa He meHee 1 MM; yrnybneHus MeHee 1 MM yYUTBLIBAIOT TOSNbKO MO LUMPUHE.

Ecnu umeetcs neperopozka, COCTOALLAsA U3 ABYX YACTEN, HE CKNEEHHbIX BMECTE, PACCTOSIHNE YTEYKU U3-
MEepSIOT Yepes pasaenuTenbHbIi 3a30p. ECnn BO3AYLUHbIM NPOCBET MEXAY YaCTblo, HAXOASALLEWCS N0, Hanpshxe-
HWEeM, U NEPEroPOAKOI C MOHTUPYEMbIMU NOBEPXHOCTSAIMU MEHee 1 MM, TO NPUHUMAIOT BO BHUMAHUE PacCTosHUE
TOJNbKO Uepes pasgensioLLyto MNOBEPXHOCTb, KOTOPYIO TOIAa CYUTAIOT PaCCTOsIHUEM yTeuku. Ecnu xxe HeT, To non-
HOE PacCTosiHWe, MHLIMU CI0BaMU, CyMMapHO€ 3Ha4YeHue BO3AYLLHOTO NPOCBETA M paCCTOSHUSA MO pasaensowen
MOBEPXHOCTU CHUMTAIOT BO3AYLUHbLIM 3a30pOM. ECriv MeTannmueckue 4actu NoKpbiTbl CAMOOTBEPAEBAOLLEN CMO-
0 CNoeM TOMNLLMHOW 2 MM UMW U30fIMPOBAaHbI, TO PACCTOSAAHUS YTEYKM U BO3AYLUHbIE 3a30Pbl UCMLITAHUIO HANPS-
»XeHueM no 7.9.8 He nogsepralor.

7.9.5.2.2 JIuTbe He AOMKHO BbIXOAMUTD 3a Kpan npecc-hopmbl, MIUTbLEBASA Macca AOIHKHA NNOTHO NpUneraTb
K CTEHKaM NOonocTu, a MeTann JOMKEH pacnpeaensitbCA B HEW paBHOMEPHO. AcnbiTaHne NpoBOAAT NOMbITKOM
OTAENUTbL NUTLEBYIO Maccy 6e3 NOMOLLM MHCTPYMEHTA.
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7.9.6 TPEKMHIOCTOMKOCTb

McnbiTaHne He NPOBOASAT, €CMNN U30NALMOHHbIA MaTepuan kKepamn4eCcKuin Unm paccTosHUS YTEYKU, KaK MUHU-
MYM B [1Ba pa3a NpeBbILLAloT 3Ha4YeHus1, ykasaHHble B 7.9.5. cnbitaHne — no FOCT 27473, kputepuii A, Ucnbita-
TenbHOe HanpsbkeHue 175 B.

7.9.7 ConpoTuBrieHne n3onsauum

UcnbitaHne —no FOCT P 50345.

HanHoe ucnbitaHue He npoBoaat Ang Y3UIM B meTannmueckon 060nouke ¢ 3a3eMneHneM.

7.9.7.1 VicnbiTyemble 00pasLbl AOMKHbI BbITb NOAFOTOBMEHLI CREAyOLWUM 06pa3om.

JononHuTenbHble BBOAHbIE OTBEPCTUS ANA kKabernen, eCnu UMeIOTCA, OCTaBAAIOT OTKPbITbIMU; €CIU UMEIOT-
€S BCKPbIBAEMbIE MPU MOHTAXE OTBEPCTUS, O4HO U3 HUX OCTaBRAOT OTKPLITbIM. KpbILLKK U ApYyr1e 4actu, CHUMa-
emble 6e3 MOMOLLUM UHCTPYMEHTA, YAansIoT U Npu He06X0AUMMOCTHU NoABEPraloT BRa)Hon odbpabdoTtke. BnaxHyio
06paboTKy NPOBOAAT B KAMEpPE NPU OTHOCUTENBHOM BNAaXHOCTU oT 91 % A0 95 %. BO BCeX TOUKaXx, KyAa MOXET
ObITb MOMELLIEH UCNLITYEMbI 0Opa3eL, NoAAePKMBaIOT TeMNepaTypy okpyxatowlero sosgyxa 7ot 20 °C o 30°C
CTOYHOCTbIO £ 1 °C. MNepea nomeLLeHnem 06pasL OB B KaMEPY BIIAXHOCTU OHU AOMMKHbI UMETL TEemnepaTypy ot T
fo (T+4)°C.

UcnbiTyembie 0OpasLbl BbIAEPKUBAKOT B KAMEPE BIIAXHOCTYU 2 CyT (48 1).

MpumeyvaHnqa

1 B 6onblUMHCTBE cyYaes UcnbITyeMble 06pasubl MOXHO fAoBecTu Ao TpebyeMoil TeMnepaTypbl, BblgepXas UX He
MeHee 4 4 npu 3Toi TeMnepaType nepej BnaxHon obpaboTkon.

2 OTHocuTenbHo BRaxHocTh oT 91 % Ao 95 % MOXHO AOBUTLCA, NOMECTUB B KaMepy BNAXHOCTU HaCbIL|EHHbINA

BOAHBINA pacTBop cynbdata HaTpust (Na,SO4) unu Hutpata kanua (KNO3), UMetoLmnii AOCTaTOYHYIO KOHTAKTHYIO NOBEpX-
HOCTb C BO3[IyXOM.

7.9.7.2 BoigepxaB 30—60 MuH nocne BnaxkHomn o6paboTku, Ha 06pasubl N0AaI0T HAaNPsHKeHNE NOCTOSAHHOTO
Toka 500 B u cnycta 60 C u3aMepsioT CONPOTUBIEHNUE U30NALUMN.

M3mepeHune npoBOAAT B kKamMepe BMAaXXHOCTW UM B MOMELLIEHUW, KyAa NepeHOCAT 06pasubl Ana A0CTUKEHUS
3a[aHHON TEMNEPATYPbI, M TOSILKO NOCHE KPEeNnneHUsA YacTen, KOToPbIe MOFNK ObITb CHATDI.

M3amepeHus npoBoAAT B CrieayoLem nopsaake:

a) Mexay BCEMU COeANHEHHbIMW BMECTE HYacTAMK, HAXOAALWMMUCA NOA HanpsxeHuem, u kopnycom Y3UM,
AOCTYMNHbIM NPU CIy4ainHOM KoHTakTe. «Kopnycy B KOHTEKCTE JaHHOTO UCTIbITAHUSI O3HAYAET:

- BCE A OCTYNHbIE AN NPUKOCHOBEHMSI METANNIMYECKUE YACTU U METANNNYECKYIO (DONbry Ha MOBEPXHOCTU
U30MALMOHHOrO MaTepuarna, KoTopble AOCTYMHbI NOCHE YCTaHOBKM, KaK Arist HOPManbHOM akcnnyaTauum;

- MOBEPXHOCTb, HA KOTOPON ycTaHoBNEHO Y3UIT, npu HE0OX0AMMOCTY NOKPLITYIO METaNIMYECKON (PONbLIoNn;

- BUHTbI U apyrue npucnocobnexnus ans kpennexnus Y3UI k onope.

Mpu n3MepeHnsax MeTanIUMYECKyI0 (PONbry Pa3meLLialoT TakuM 00pa3om, YToObl A¢hcheKTUBHO UCTILITATL BO3-
MOXHble 06pa3oBaBLLMECS NPU NUTLE 0BFou.

3alUUTHbIE 3MEMEHTbI, COEAUHEHHbIE C PE, B 3TOM UCMbITAHUW MOXXHO OTCOEAUHUTD,

b) mexgy yactamu Y3UM, HaxoAsLWMMUCS NOA HANPSPKEHUEM, TIaBHOM LIEMMN M YaCTAMU, HAXOAALLMMUCS
no4 HanpsKeHMeM, BCoMoraTesbHbIX Lene, ecnm umetotcs. ConpoTUBIIEHNE U3ONSALIMK HE AOMKHO ObITb HUKE:

- 5 MOM — ans nsmMepeHnii COrnacHoO NePevnUCreHuIo a);

- 2 MOM — Ansa usaMepeHunin CornacHoO NeEpPeYncrnieHmio b).

7.9.8 AneKkTpuyeckasa NPOYHOCTb U3ONALUMN

Y3WIM Hapy>XHOI YCTaHOBKM MCMbITLIBAIOT MEXAY BbiBOAAMKU 6e3 BCTPOEHHbIX YaCTel.

B xoae ucnbitanua Y3UI nogeepraiot 06pbisruanuio cornacHo MOK 60060-1 (nyHkT 9.1) [1].

Y3WIM BHYTPEHHEN yCTAHOBKM UCMLITLIBAIOT, KaK yKa3aHo B 7.9.7.2, nepevucnenus a) u b).

Y3WIM ncnbITbiBaOT HANPSXKEHWEM NEepeEMEHHOr0  Ta6nuuya 16 — OnekTpudeckas NPOYHOCTL U30NALMM
TOKa cornacHo tabnuue 16. HaunHasa ¢ noNoOBUHbI yKa-

AnuTencHoe pabovee UcnbiTaTenbHoe Hanpsaxe-
3aHHOr0 3HAYEHUA, HaNPS)KEHME NOBLILLAIOT B TEYEHUE Hanpsixexve Y3UN U, B HMe nepeMeHHOro Toka, kB
30 ¢ 40 NOMHOro 3HA4YEHUSA, KOTOPOE 3aTEM BblAEPKUBA-
10T B TeYeHne 1 MUH. Ho 100 1.1

» 200 1,7

Mpu ncnbITaHUM HE AOIMKHO NPOMCX0ANTL 06paso- » 450 20
BaHWUs Ayru nnm npo6os, 0aHaKo A0nNycKalTcsa YacTuy- » 600 3'3
Hbl€ pa3psiabl, €CNU N3MEHEHUE HANPSHKEHNA NPU pasps- » 1200 4,2
Ae cocrasnsiet meHee 5 %. » 1500 5,8
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CunoBsoi TpaHcopMaTop, NPUMMEHSIEMbIV NPY UCTNILITAHWK, MOCTIE TOTO KAaK OH Obin OTPErynupoBaH Ha UCTIb-
TaTenbHOe HanpsHhKeHMe NPU Pa3OMKHYTbIX BbIBOAAX, AOSDKEH 00ecnevmBaTh TOK KOPOTKOrO 3aMblKaHUs Nopsiaka
200 MA npu 3aMKHYTbIX HAKOPOTKO BbiBoAAaX. Pene makcumanbHOro Toka, eCnu UMEETCA, I0MKHO cpabaTbiBaThb,
€Cnu TOK ucnbiTatensHoun uenu npesbicuT 100 MA. YCTPOICTBO ANst UBMEPEHMUS UCTILITATENBHOIO HANPSHKEHUSA
AOSDKHO MMETb NOrpeLLHoOCTb + 3 %.

BcnomoraTenbHble Lienu UCnbiTbiBatoT cornacHo FOCT P 50030.5.1.

7.9.9 CTOMKOCTb K NPOHUKHOBEHUIO TBEPAbIX 4acTUL U BOAbI

McneiraHue nposoasaT cornacHo FOCT 14254 Ha COOTBETCTBUE CTENEHU 3aLLUTDI.

7.9.10 McnbiTaHne MHOrONOMOCHLIX Y3WUI Ha cyMMapHbIN pa3pAaaHbIA TOK

Ycnosus ucneraHumn

Bbisog PE unu PEN mHoronomntocHoro Y3UI coeanHAIoT ¢ 0IHOM CTOPOHOM UCTbITATENbHOIO reHepartopa.
Kaxkabii 13 OCTaBLUMXCS BbIBOAOB COEAUHSIOT C APYroi CTOPOHOM reHepaTopa yepes 00bl4HOE NONHOE CONpPOTUB-
neHue, cocrtosiLee n3 aktTuBHoro conpotuenedns 30 MOM 1M MHAYKTUBHOTO conpoTuBneHus 25 Mkl

MpumevyaHuna

1 JaHHble NosfHble CONPOTUBNEHUS UMUTUPYIOT NMOJCOEAMHEHUE K UCTOUHUKY NUTAHUS, U3MEepUTENbHas cuctema
(HanpuMep, LIYHTUPOBaHME) HE JOIKHA BMUSTH Ha UX YBENUYEHUE.

2 ﬂaHHaﬂ ncnbiTaTenbHaa cxXemMa He ABIAeTCA npeACTaBI/ITeanOVI anAa BCEW CUCTEMBI ANEKTPUHECKUX CXEM,
noaToOMY ANS ApYrux NpoLeAyp UCMbITaHUsA MoryT noTpeboBaTbes cneuuduyHbIe CXeMbl.

MoryT GbITb NPUMEHEHBI GONiee HU3KNE NOSHbIE CONPOTUBIIEHMS], ECIIM ENCTBUTENbHbI JONYCKU HA 3HaYe-
HUS NPOMOPLMOHANBHBIX UMIYMLCHLIX TOKOB COrNacHo Tabnuue 17.

MpumMmedyaHune—IponopunoHarnbHelil UMNYNbCHBIA TOK paBeH 3Ha4Ye€HUI0 CYMMapHOro paspsiiHoOro Toka,
fdeneHHomy Ha N, rge N — YWCno TOKOBEAYLUMX BbIBOAOB (ha3Hble U HEWTpasbHbIiA).

Tabnwuya 17 — Jonycku Ha NponopuMoHasnibHbele UMMNYIbCHBIE TOKM

Knacc ucnbltaHma MponopLnoHanbHbIe UMMYIbCHbIE TOKK Honycku, %
Loear1) = Loeak2) = Tpeakeny = Tpeak / N, 10
WenbiTanue knacca | Quy = Q) =Qpy = Ulrora) /N, +20
WIR 1= WIR,, = WIR\y = WIR(Iryy) | N? +35
UeneiTaHue knacca |l Loty = Lapo) = Laomy = Frotar ! N +10
Mpoueaypa ucnbiTaHnsi

MuoronontocHoe Y3UIM ucnbITbiBaloT OAMH pa3 C CyMMapHbLIM Pa3psiiHbIM TOKOM I, YKa3aHHBIM M3roTo-
BUTENEM.

Kputepuu cooTBeTCTBUA

3aTtem ncnbiTaTenbHbIN 06paseL, Kaxaoro Buaa npucoeauHAIoT k U,. UcnbiratenbHblin TpaHcdgopmarop aon-
>KEH UMETb Harpy304HyI0 CNOCOOHOCTL NO TOKY KOPOTKOIO 3aMblkaHUs HE MeHee 200 MA.

M3mepstoT TOK, NpoTeKaloLwmii Yepes UCTIbITaTerbHbIN 00pased.

MukoBOE 3HAYEHUE ero aKTMBHOM COCTaBIISIOLLEN He AOSHKHO NpeBbilwaTh 1 MA, nu co6eTBeHHas noTpeo-
nsemMas MOLLHOCTb He A0SMKHA yBEeNMUUTLCA bonee yeM Ha 20 % No cpaBHEHUIO C U3MEPEHHON No 7.7.5.

Mocne Toro kak ucnbiTaTenbHbli 06pasel oxnaguTcs NpMbNU3UTENLHO 40 TEMNEPaTypPbl OKPYKAIOLLETo
BO34yxa, UCMbITaHUeM NO 7.5 onpeaensioT U3MepeHHoe NpeaensHoe HanpshkeHue ANs NPOBEPKU, COXPaHUNCA
N1 YPOBEHb HANPSAXXEHUA 3aLUMTDLI, YKa3aHHbI u3rotoButenem. Micneiranue no 7.5.2 nposoaat Tonbko npu 1, a
ucnbiTaHusa no 7.5.4 n 7.5.5 — toneko npu U,.. BcnomoratenbHble Lenn, Hanpumep WHAUKATOPbl COCTOAHUS,
AOMKHbI ObITh B paboveM COCTOAHUM.

Bu3yanbHblit 0CMOTP UCMLITYEMOro 06pasLa He OIMKEH BbIABUTL HUKAKUX NOBPEXAEHUN.
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8 KOHTpONbHbIE U NPUEMOYUYHbIE UCMbITAHUA

8.1 KOHTpOrbHbIe UCTIbITaAHUA

CnegayeT npoBecTu ucnoitanme(s) ans nposepku cootsetcrana Y3UIM TpebosaHmam pabotocnocobHoCTH.
M3roToBuTENb AOMMKEH YKa3aTh METOAbI UCMLITAHUINA.

MpoBepky, UTo I, HWXKE 3aAAHHOTO 3HAYEHNS, BBIMOSHAET U3rOTOBUTENb NPK 3aaaHHOM UL

8.2 [NpnemMoOYHbIe UCNbITAHNUA

MpremoYHbIE NCTIbITAHUA NPOBOASAT MO COrNMacoBaHUIO MEXAY U3roToBUTENEM U noTpedutenem. Ecnu no-
TpebuTenb B CBOEM COrnaLLeHUm onpeaenseT NPMEeMOYHbIE UCTILITAHUS, TO X NPOBOAAT Ha BrvKanLLeEM LIENoMm
yucne o6pasyos, paBHOM KOPHIO TPETbEN CTeneHmn OT Ymcna nocraensemolx Y3UM. Jiioboe nameHeHune yucna
UCMbITYEMbIX 0OPA3LIOB UMK BMAA UCTILITAHUSA MOATNEXUT COTMAaCOBaHUIO MEXAY U3rOTOBUTENEM U NOTpEbUTENEM.

Ecnu He yka3aHo uHoe, crieiyioLye UCTbITaHUSA KNaccuULMPYIOT KaK MPUEeMOYHbIE:

a) npoBepka uaeHTugmuKaLmm 0CMOTPOM Mo 7.2;

b) npoBepka MmapkupoBKM OCMOTPOM N0 7.2;

C) NPOBEPKA ANEKTPUHECKUX NapaMeTpoB (Hanpumep, U3MEPEHHOTO NPeAeribHOro HanpsHXKeHns no 7.5).
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MpunoxeHue A
(pekomeHayemoe)

Mpumep npoBeaeHuna ncnoitanun Y3UM knacca l

[na onpepeneHusa Harpysku Ha Y3UI Heobxogumo 3HaTb pacnpeferieHne Toka npu NpsiMoM mnonagaHum mor-
HWU B Npefenax 3MeKTpoyCTaHOBKU 3aHUS.

[nsa onpepeneHns pacnpefeneHus Toka, npoxogsALero Yyepes Y3WI npu npsMom nonagaHuM MOMTHUM B yCTaHOB-
Ky, 060pyAOBaHHYH Hapy>XHOW CUCTEMON MOMHWE3aLUUTLI, LOCTAaTOMHO TOYHO paccyuTaTb OMUYECKOE COMPOTUBIIEHWE
3a3eMIeHNiA, Hanpumep 3ganus, Tpyb, cUNoOBOI pacrnpegenuTensHoi cucteMel U T. 4. Ha pucyHke A.1 nokasaH TWmnuu-
Hbll MpuMep pacnpefeneHns Toka.

Tam, roe HeBO3MOXHa MHAMBMAYaNbHAsA OLeHKa (Hanpumep, NyTeMm pacyeTa), npuHumatoT, 4to 50 % obuero
pa3psAHOro rpo3oBoro Toka / nonafaeT Ha BbIBOA 3a3eMIEHUS CUCTEM rpo303allyuThl 3alluLiaeMoi cTpykTyphl. OcTas-
wiecsa 50 % Toka, o6o3Hauvaemoro I, pacnpeaenstoT cpeqn ob6CcnyKuBatoLLMX NoLBOLALMX Y3M0B CTPYKTYpPbI, Hanpumep
Hapy>XHbIX TOKOBEAYLLMX YacTel, 3neKTpU4ecKUX CUNOBEIX U KOMMYHUKALIMOHHBIX NIMHUIA W T. 4. 3HaveHune ToKa, npoTeka-
toLLero B Kaxaom obcryXuBatoweM yane, paccymTbIBatoT no opmyne

I=1L/n, (A1)

rae n — 4ucno o6cnyxuBaroLLyX y3rnos.
[Ons oueHku Toka, 0603HadeHHOro Iy, B MHAWBUAYaNbHLIX NMPOBOLHUKAX HEIKPaHUPOBaHHOro Kabens kaGenbHbIn
Tok I, npoTekatowmii B kabene, AenaT Ha YNCIO NPOBOGHMKOB /M

I, = L/m. (A2)

Ans akpaHupoBaHHoro kabens Gonbluas YacTb TOKa MPOXOAUT Yepes kpaH. MpeanoqTUTeNbHOe 3HaueHNe eqy
cooTeTcTBYET 1.

MpuMmedaHuns

1 MNpsiMoiA yAap MOMHUM B [OMOMHEHNE K BbllUeckasaHHOMY paccMaTpuBaloT B 06bIMHOM Nopsgke.

2 VcnblTaTenbHble napameTpel, ykazaHHble B MOK 61312-1 [2], cBA3aHbI ¢ Yrpo3oil NopaxeHUsa MOMHWUEN.

3 Tabnuya C.1 MOK 61312-1 [2] oTnnyaeTtcs oT Tabnuusl 3 HacTosLero cTaHaapTa, nockonbky W/R He siBnsieTcs
napameTpoM, NpeacTaBnAlLWUM NepBOCTENEHHbIN UHTepec Ana ucnbiradua Y3WUI.

KorsLieBo# arekTpon,

3asemMrieHust \

17%
—>

MeTtannuyeckasn

17% rasoBas Tpyba

[Mepembidka

p
MeTannuueckas / CTreHka y3un

BOAONPOBOAHAA / _D— 1

Tpyba
17%l O 2= @hilip

PucyHok A.1 — ObLee pacnpefeneHne paspsiLHOro rpo3oBoro Toka
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B

(obsasarenbHoe)
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Mpoueaypa MCMbITaHUA 3aBUCUT OT NpegnornaraeMoro npuMeHeHnst Y3UIM B cucTeMe HU3KOBOMBTHOM CUMOBOM ycTa-
HOBKW COrMacHO WHCTPYKLMM MO MOHTaXY, COPMYNMPOBaHHOW U3roTOBUTENEM U NPEACTaBMNeHHOR Hxke B Tabnuue B.1.

Tabnuya B.1— 3HadeHuns BlMH

MpumMmeHAeMana cucTemMa U NogknovaemMble

NPOoBOAHWKN

WcnbiTatenbHble 3HaveHua BINH npu Ug, B

B TeyeHne 5 ¢ (noepexaeHnsa

B CUCTEME HWU3KOro Hanpsaxe-

HuA) (TpeboBaHna no 6.5.5.2
N ucnblTaHna no 7.7.6.1)

B TedyeHne 200 mMc (noBpexaeHus
B CUCTEME BbLICOKOro Harnpsxe-
HKuA) (TpebosaHna no 6.5.5.1
W ucnelTaHna no 7.7.4.1)

Cuctema TN

MopkntodeHbl L—(PE)N nnn L-N

1,320

MoakntoveHsl N—-PE

MNoakntoveHnbl L—L

Cuctema TT

MNoakntoveHbl L—-PE

1,550

1200 + Ugg

MNoakntoveHbl L—N

1,32U4¢

MNoakntoyeHbl N—-PE

1200

MNoakntodeHbl L-L

Cucrema IT

MNoaKntoYeHbl

L-PE

1200 + U

MoAakntoveHbl

L-N

1,320

MoakntoveHbl

N-PE

1200

MoakntoveHbl

L-L

Cuctema TN, TT n T

MoakntoueHbl

L-PE

1,55U,

1200 + U

MoaKkntoYEeHbl

L—~(PE) N

1,320,

MoakntoveHbl

N-PE

1200

MoaKkntoYEeHbl

L-L

MpuMevaHuns

1 Hactosawan tabnuua npuHaTa no MK 60364-5-53 [8]. na aaHHbIX uenei Uy = 1,1U,.

2 3Havenusa ana Y3UIM B ogHogasHbIX TPEXNPOBOAHBIX CUCTEMAX C 3a3eMMeHHON HeiTpanbio n ans Y3WUrl
B TpexdasHbIX YeTbIPEXNPOBOAHLIX CUCTEMax (NPUMEHSIEMbIX B cucTemax anekrpoyctaHoBok CLLUA) HaxoaaTcsa B
CcTagun paccMOTPEHUSA.
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lMpunoxerue [JA
(o6s13amenkHoe)

JononHumensHbie mpeboeaHus, yaumbiearouwjue nompebHOCIMU 3KOHOMUKU CMpPaHbl
u mpeboseaHus HauyuoHaIbHbIX cMaHOapmoe Ha JJ1eKkmpomexHuYeckue usdenusn

LA.1 Budbi knumamuyeckux ucrionHeruti — no MOCT 15150 u FTOCT 15543.1.

Budbl knumamuyeckux ucronHeHull U HOMUHaNbHble 3Ha4yeHUsl KuMamuyecKkux gakmopoe Go/mkHbl 6bimb yc-
maHoeneHe! 8 cmaHdapmax U mexHUYeckux ycnosusx Ha Y31 KoHKpemHbix cepull u muros.

LA.2 HomuHanbHble 3HauyeHUss MexaHUYecKux eHeuwHux eoadeldcmeyiowjux ¢ghakmopoe — no FOCT 17516.1 u
domkHbl 6bimb yemaHoeaeHbl 8 cmaHOapmax U mexHU4Yeckux ycnosusix Ha Y3UIT KoHKpemHbix cepull U munos.

LA.3 Mapkuposka Y3UIT domxHa coomeememeosamb mpebogaHuamM Hacmosuweeao cmarHdapma u FOCT 18620.

LA.4 BbigodHbie 3axumbl Y3UIT domxHbl donyckamp npucoeduHeHue MeOHbIX U amtoMUHUESbIX MPO8OOHUKOS.

KoHmaxkmupyioujue nogepxHocmu 8bi60OHbIX 3aXumMos OOMXHbI UMemb 3aljumHble 2aflb8aHOMOKPbIMUs Mo
FOCT 9.005 onosom, onosom — sucMmymom unu OpyauM MemarniioM, UMeIoWUM 2alb8aHUuYecKylo CoeMecmumocmb
C amoMuHUem.

BbigoOHble 3axumbi 0oimkHbI uMemb cpedecmea cmabuusayuu 3axxuma amoMuHUesbIX XUl KOHMaKmHbIMU J51e-
MeHmamUu, KoMreHcUpyroweao ycadKy amtoMuHuesbiX Xun npu Uuknuyeckux eo3delicmeusx Hagpesa — OXxfaxdeHus
JKUbl NPO8oOHUKa NpU 3KCnyamauyuu.

B GononHerue K ucnbimaHUsAM 8bl8OOHbIX 3aXUMOE ¢ MedHbiMU npoeodHuKamu 0ns Y3UI, ocHauweHHbIX 3axuma-
Mu 0715 MpucoedUHeHUs eUBKUX NPOBOOHUKOS, UCKNoYas npucoeduHeHue ¢ OMOWbIO HaKOHEYHUKOo8, OOMKHbI Bbimb
nposedeHbl MuUoable UCMbIMaHusa ebieo00e C anoMuHUeebiMU Po8oOHUKamu o memodam ucnbimanuil FOCT 17441,
Hna Y3UT HomuHansHo20 moka He bonee 125 A Oonyckaemcs npumMeHeHue memoda ucfibimaHull o npunoxeHuio L
FOCT P 50345.

KorkpemHbili Memo0 ucnbimaHull ebibupaem uszomosumerb, UcCxoda U3 3HaYeHUs NPUCOEOUHseMbIX CeYeHull
po8oBHUKO8 U NpuemMaeMocmu yKkasaHHbix Memodoe Ons daHHOU KOHCMPYKUUU 6bl60GHO20 3aXuma.

HA.5 Konempyxkyusa Y3UTT domxHa coomeememeosamb mpebosaHuam FOCT 12.2.007.6.

HA.6 TpaHcnopmuposaHue u xpaHeHue Y3 — no NOCT 23216.

Ycnosus mpaHcrnopmupogarnus U XpaHeHus u donycmuMble CpoKu coxpaHaemocmu OoimkHb! 6bimb ycmaHoere-
Hbl 8 cmaHOapmax U mexHuYyecKkux ycnoeusx Ha Y3UI koHkpemHbix cepull u muros.

[A.7 Ynakoeka u epeMeHHas npomugoKoppo3UOHHas 3auwuma 0na ycnosuli mpaHCcnopmuposaHusa U xpaHeHus
o FOCT 23216 domkHa 6bimb ycmaHoeneHa & cmaHOapmax U mexHUYecKux ycrnosusax Ha Y3UI koHkpemHbix cepuli
u murnos.

JA.8 Bulbi ucnbimaHull U ux HauMeHosaHus npueedeHbl 8 HacmosuwieM cmaxHéapme.

lpoapamma munoesix ucnbimarull sensemcs ocHogol 0n151 ycmaHOoseHUs NpoapaMM KOHMPONbHbIX UCTbima-
Hul mobbix sudoe — no OCT 16504.

Y3UI nodeepaarom keanuguKkayUOHHbIM, nepuoduyeckuM, npuemMocOamoyHbiM U MUunosbiM UcnbimaHuam, no-
padok ux nposedeHus domkeH coomeemcmeosamb TOCT P 15.201; nepuoduyHocmb UcnbimaHull, npoapamMmbl UChbI-
marull u ycnosus ux nposedeHus 0omkHbl Obimb ycmaHoeleHbl @ cmaH0apmax u mexHu4YecKux ycnosusax Ha Y3UIl
KOHKpemHbIX cepul u murnos.

LA.9 lNpoepammbi NpUeMOYHbIX U KeanughuKayuoHHbIX ucnibimanull Y3UI domxHel ekniodamb & cebsa nonHyo
npoepaMmMy munoebix ucibimarull o HacmosuweMy cmaHO0apmy, a maiike UcnbimaHus Ha cmolKkocmb K 8HeWHUM
gosdelicmeyrowium chakmopam no NOCT 16962.1, FOCT 16962.2, [OCT 17516.1.

LA.10 lNpasuna npuemku Y3UI domxHbl Obimb ycmaHoeneHbl 8 cmaH0apmax U mexHUYeckux ycrnosusax Ha Y3Ul
KOHKpemHbIX cepul u munos.

HA.11 Nzzomosumenb domxeH 2apaHmupogamb coomeemcemeue Y3UIT mpebosaHuam Hacmoauweeo cmaH-
Oapma, a makKxe mexHu4eckux ycnoeull Ha Y3UI KoHkpemHbix cepull u murnos npu ycnosuu cobniodeHus npasuin
3KCnAyamauyuu, mpaHcrnopmuposaHus U XpaHeHusl, ycmaHaenueaemMbix mexHu4deckumu ycnosusamu Ha Y3UIT KoHk-
pPemHbix cepuli u munos,

FapanmuiHbil cpok akennyamayuu Y3UIT — He meHee dayx nem co OHA egoda & aKCNnyamayuro U ycmaHaeinu-
gaemcs 8 mexHuU4eckux ycnosusax Ha Y3UIT koHKpemHbIx cepull U murios.
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lpunoxerue [ib
(cnpasoyHoe)

CeedeHus 0 coomeemcmeuu CCbIITIOYHbIX HAUUOHaNbHbIX U MEX20Ccy0apcmeeHHbIX cmaHdapmoe
MexOyHapoOHbIM cmaHOapmam, UCIonb308aHHbIM 6 Ka4eCmee CChITOYHbIX
8 NpuMeHeHHOM mexOyHapodHoMm cmaHdapme

Tabnuua [b. 1

Obo3HayeHue ccpinodHoeo | CmeneHb O603HadeHue U HaUMEHO8aHUE CCbITOYHO20
HaUUOHallbHO20, MeXeoCy- coomeem- Me)KOyHapodHoao cmaHdapma

dapcmeeHHoao cmaHOapma cmeus

FOCT P 50030.1—2007 MOD MOK 60947-1:2004 «Annapamypa pacnpedeneHus U ynpasneHus HU3KO-
gonnbmHada. Hacmpb 1. Obwue mpebosaHus u memodsl ucnbimaHull»

FOCT P 50030.5.1—2005 MOD MO3K 60947-5-1:2003 «Annapamypa pacnpedenerus U ynpaeneHus HU3Ko-
gonnbmHas. Yacmb 5. Annapambl U KOMMYymaUUuOHHbIe 31eMeHmbi uenel
ynpaeneHus. [naea 1. SnekmpomexaHudeckue annapamsi Ons yenel yn-
pasneHus»

FOCT P 50345—2010 MOD M3K 60898-1:2003 «AsmomamudecKue ebiknodamenu 0ns 3awiumbl om
c8epxmMoKo8 6bImoeoeo U aHano2u4yHo2o HasHaqdeHus. Yacme 1. Aemoma-
muyeckue eniknoYamesu NepeMeHHoe0 moka»

FOCT P 50571.26—2002 IDT MOK 60364-5-534:1997 «3nexmpoycmaHosku 30aHul. Yacmpe 5. Bbibop u
MOHmMax anekmpoobopydosarus. Pa3den 534. Yempoilicmea dns 3aujumsi
om UMIYNbCHbIX NepeHanpsxeHul»

FOCT P 51322.1—99 NEQ MOK 60884-1—94 «CoeduHumenu anekmpudeckue wmencenbHbie 6bimo-
8020 U aHanoau4Ho20 HasHadeHus. Yacms 1. Obuwiue mpebosarus u memo-
Obl ucneimaHully

roCT P 51686.1—2000 MOD M3K 60999-1—99 «CoeduHumenbHbie ycmpolcmea. TpeboeaHus b6e3o-
nacHoOCMUuU K KOHmMakmHbIM 3axumam. HYacmpb 1. TpebogaHus K euUHMoebIM U
6e38UHMOBBIM KOHMaKMHbIM 3aXumMam Onsi coeGuHeHUs MeOHbIX Mpoe8od-
HUKO8 C HOMUHaNbHLIM ceverusm om 0,2 o 35 mm2»

rOCT P 51686.2—2000 NEQ M3K 60999-2—95 «CoeduHumenbHbie ycmpolicmea. TpeboeaHus b6e3o-
nacHoCmMu K KOHmMakmHbiM 3axumam. Yacmp 2. [lononHumernsHbie mpebo-
8aHUA K auHmMoebIM U 6e38UHMO8bIM KOHMaKMHbIM 3axumam 0ns coedu-
HeHUS MeOHbIX MPOBOOHUKO8 C HOMUHAaNbHLIM cedyeHuem om 35 do 300 Mm2»

FOCT 14254—96 MOD M3K 529—89 «CmeneHu 3auumel, obecrieyusaembie o6onoykamu (kod IP)»

FOCT 24622—91 IDT NCO 2039-2—87 «lMnacmmaccei. OnpedeneHue meepdocmu. Teepdocmb
no Pokeenny»

rOCT 27473—87 NEQ M3K 112—79 «Memod onpedeneHus cpasHUMeNbHO20 U KOHMPONbHO20
uHOeKco8 mpexkuHaocmoulKkocmu meepObiX 3/16KMPOU3ONAUUOHHBIX Mame-
puanoes

[OCT 27483—87 NEQ MOK 695-2-1—80 «HcnbimaHus Ha eocrnnameHsemocmb. Yacmb 2—1/1. Me-

modsi ucneimanut. flucm 1. PykogoOcmeo 110 Ucnbimaruro Hagpemoli npo-
80/10KOU »

MpumedaHue— B HacToAWe Tabnnue Ucnonb3oBaHe! criefytolme ycroBHele 0603HaYeHNs CTeneHu

COOTBETCTBUA CTaHO4apTOB:!

- MOD — mogudumumupoBaHHble cTaHgapThl;
- IDT — naeHTUYHbIEe CTaHdapThl;
- NEQ — HeakBMBaneHTHble CTaHAapThI.
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M3K 60060-1 (1994)

M3K 61312-1 (1995)

M3K 61180-1 (1992)

IEEE C62.45 (1992)

M3K 60227 (Bce yacTu)

M3K 60245 (Bce 4acTu)

M3K 60664-1 (1992)

M3K 60364-5-53 (2001)

Bubnuorpadun

MeToamMKa BLICOKOBOSETHBIX UCnblTaHWA. YacTb 1. ObLwune onpeaeneHuns n TpeboBaHWs
K UCMbITaHUAM

(IEC 60060-1:1994 High-voltage test techniques — Part 1: General definitions and test
requirements)

3awmTa OT rpo30BbIX NEKTPOMarHUTHLIX MMMynbCoB. YacTb 1. Obwue NpuHUMNLI

(IEC 61312-1:1995, Protection against lightning electromagnetic impulse — Part 1:
General principles)

MeToAMKa BLICOKOBONBTHLIX UCMLITAHUA AMNS HA3KOBONLTHOTO 3NeKTpoobopyaoBaHUS.
Yactb 1. Onpesenenuns, TpeboBaHUA K UCNBITAHMAM U METOAUNKE

(IEC 61180-1:1992, High-voltage test techniques for low voltage equipment — Part 1:
Definitions, test and procedure requirements)

PykoBofcTBO UHXEHepOB-anekTpukoB (BennkobputaHua) No UCNbITAHUAM Ha rpo3osa-
LTy obopyaoBaHUsA, NOAKNIOYEHHOrO K CUNOBLIM HU3KOBONBTHLIM CETAM NePeMEHHOro
ToKa

(IEEE Guide on surge testing for equipment connected to low-voltage AC power circuits)
Kabenu B NONMMUBMHWITXIIOPMAHONW M30NALUMA Ha HOMUHamNbHbIE HanpshxeHus ao 450/750 B
BKJTIOYMTESTBHO

(IEC 60227 (all parts), Polyvinyl chloride insulated cables of rated voltages up to and
including 450/750 V)

Kabenu B pesnHoBoi usonauun. HoMmuHanbHble HanpskeHusa go 450/750 B Bknoun-
TenbHO

(IEC 60245 (all parts, Rubber insulated cables — Rated voltages up to and including
450/750 V)

KoopaunHaums nsonsayum anekrpoobopyaoBaHus HU3KOBONLTHLIX cucTem. YacTb 1. MpuH-
uunel, TpeboBaHUA W UCMLITAHUSA

(IEC 60664-1:1992 Insulation coordination for equipment within low-voltage systems —
Part 1: Principles, requirements and tests)

OneKTpuyeckne ycTaHOBKU 3gaHuin. Yactb 5—53. Belbop u ycrtaHoBka anekTpoobopy-
fjoBaHuA. KoMMyTauMoHHasa annapaTypa W annapartypa ynpasneHus

(IEC 80364-5-53:2001) Electrical installations of buildings — Part 5—53: Selection and
erection of electrical equipment — Isolation, switching and control)
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