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Llenn v npuHumnel ctangapTtusauum B Poccuinckon degepaumm yCTaHOBIEHDI
degepanbHbiM _3akoHoM 0T 27 gekabpa 2002 r. N 184-9d3 "O TexHUYeCcKoMm
perynmpoBaHuun”, a npasusia NPUMEHEHUs HauMoHarbHbIX CTaHa4apToB Poccunckom
depepaunmn -[OCT P 1.0-2004 "CtaHgapTtmsauusa B Poccunckon depepaumn.
OcHoBHbIe nornoxxeHus"

CBefeHuA o ctaHgapTe

1 NOANOTOBJ/IEH OO6wectBoM C OrpaHUY4EHHOM OTBETCTBEHHOCTbLHO
"BHWanekTpoannapat" Ha OCHOBEe COGCTBEHHOrO ayTEeHTMYHOro nepeeBoga Ha
PYCCKUI 513bIK CTaHA4apTa, yKa3aHHOro B NyHKTE 4

2 BHECEH TexHumyeckmm KommuteToM no cTangaptmsaumm TK 331
"HuskoBonMbTHaAd KOMMYTaAUMWOHHAs annapatypa W KOMMSIEKTHble YCTPOUCTBa
pacnpeaeneHunsi, 3awmTbl U ynpasrieHusa 1 curHanusaumm®

3 YTBEPXOEH W BBEOEH B [OEWCTBWE [pukazom PenepansHoro
areHTCTBa MO TEXHWYECKOMY PEryIMpoBaHmM0 1 MeTposnoriu ot 13 ceHTabpsa 2011 r.
N 295-cT

4 Hactodumn ctaHgapT SBMFeTCs MOAMMMUUPOBAHHBIM MO OTHOLUEHUIO K
mMexgyHapogHoMmy cTtaHgapty MOK 61643-1-2005*, Wspanve 2 "YcTpoucTtsa
3alWMTLl  OT  MNepeHanpsXXeHUM  HU3KOBOSbTHblE. YCTpOMCTBa  3awmTbl  OT
nepeHanpskeHn, NO4COeaMHEHHbIE K HU3KOBOSIbTHBIM CUCTEMaM pacnpeaeneHns
anekTpoaHeprun. Yactb 1. TpebosaHua n ucnbitaHua" (IEC 61643-1:2005 "Low-
voltage surge protective devices - Part 1: Surge protective devices connected to
low-voltage power distribution systems - Requirements and tests"). [Npn 3atom
pasgenbl 1-8 n npunoxeHnst A u B nonHOCTbIO nOeHTUYHbI, a NpunoxerHns OA, b v
Gubnunorpadma AONOMHAT UX C Y4ETOM NOTPEOHOCTEN HaLMOHaNbHOM 3KOHOMUKN
Poccuiickon ®depepaumm  w/wvnm  0coOEHHOCTEW POCCUMUCKOM  HauMOHarbHOM
CTaHgapTM3auum

* [ocTyn K MexayHapoaHbIM U 3apy0exHbIM JOKYMEHTaM, YNOMAHYTbIM 30eCb
W parnee MO TEKCTy, MOXHO MOfy4uTb nepenas no CCbiike Ha caunT
http://shop.cntd.ru. - MNpumevaHue narotoButens 6asbl JaHHbIX.

5 BBAMEH [OCT P 51992-2002 (M3K 61643-1-98)

UHopmayusi 06 usmeHeHusiXx K Hacmosiwemy cmaHdapmy rybrnukyemcs 8
exe200HO  u30asaeMoM  UHOpMauyUuoOHHOM  yKalamene  "HauuoHarbHbie
cmaHOapmbl", @ meKcm U3MeHeHUl U [onpasoK - 8 eXeMecsiHHO u30asaeMbiX
UHGhOPMaUUOHHbIX yKasamensix "HauuoHanbHble cmaHOapmebl”. B cnydae
rnepecmompa (3ameHbl) unu OMMEHbI Hacmosuw,e2o cmaHOapma
coomeemcmeyouee yeedomrieHue bydem onybrukogaHo 8 EXeMeCSYHO
uzdasaeMoM UHbopMaUyUOHHOM yKa3amesie "HauyuoHarnbHble cmaHOapmebl”,
Coomeemcmesyrowas uHpopmayusi, yeeOoMIieHUe U MEKCMbl pa3Meuw,aromcs
makxxe 8 UHGopMaUUOHHOU cucmeme obujeao rornb308aHusl - Ha oghuyuarbHOM
caime ®eleparibHO20 azeHmcmea [0 MEeXHUYECKOMY pe2ynuposaHuo U
memporioauu 8 cemu lHmepHem

Besepnenune
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Hactoauwmn ctaHgapt paspaboTaH B LEnsX NpsMoro npumeHeHust B Poccun
MexayHapogHoro cTtaHgapta MOK 61643-1-2005 "YctpouctBa 3awmTbl  OT
nepeHanpskeHNn HU3KOBOSIbTHbIE. YCTPOMCTBA 3alWmTbl OT MEepeHanpsbkeHun,
NoACOeAMHEHHbIE K HU3KOBOSIbTHBIM CUCTEMaM pacnpefeneHnst 3NeKTPOIHEPTUN.
YacTtb 1. TpeboBaHus n ucnbitaHns".

HacTtosauwi ctangapt otnmyaetcs ot MOK 61643-1 Hannumem npunoxexHun JA
n Ob.

Mpunoxenne [OA cogepxuT [ONOMHUTENbHblE TpeboBaHUs, y4duTbiBalOLWE
noTpebHOCTN 3KOHOMUKU CTpaHbl U TpeboBaHWS HaLMOHaNbHbIX CTaHOAPTOB Ha
3IIEKTPOTEXHNYECKNE U3OENUSI.

Mpunoxenve 6 cogepxutT cBedeHWss O COOTBETCTBUMU  CCbINTOYHbIX
HaUMOHAamMbHbIX WU MEXIOCYAAapCTBEHHbIX  CTaHO4ApTOB  MeXOyHapoOHbIM
cTaHgapTaM, WCNOMb30BaHHbIM B  KayeCTBE CCbIIOYHbIX B NPUMEHEHHOM
MeXOyHapogHOM cTaHgapTe.

B paspene "bubrmorpadwmsa” npuBedeHbl CBeAEHUs O MeXOyHapOLHbIX
cTaHgapTax, Ha KOTopble UMEKOTCS CChISIKM B HACTOSLLEM CTaHOapTe 1 KOTopble He
BBeEHbI B Ka4eCTBe HalMoHarbHbIX cTaHgapToB B Poccurckon ®enepaumm nnm B
KayecTBe MEXrOCyQapCTBEHHbIX CTaHOApTOB, OENCTBYOWMX Ha TeppuTopum
Poccunckon ®egepaunm, unm He UMELOT 3KBUBASIEHTHOM 3aMeEHbI.

Mpw ccbinke B TeKCTe CTaHgapTa Ha MeXxayHapO4HbIM CTaHAApT C yKasaHuem
cepun n 6e3 ykasaHuUa KOHKpeTHon yacTtu (Hanpumep, MOK 60227, MOK 60245)
NPUMEHSAIT HauMoHarnbHble CTaHAapTbl, BXOASLME B COOTBETCTBYIOLLYID CEPUIO
HauuoHanbHbIX ctaHgaptoB (Hanpumep, TOCT P MOK 227 wrm TOCT P MOK
60227, TOCT P MOK 245 wm TOCT P MOK 60245). lMpn otcyTtcTBum
COOTBETCTBYIOLLErO0 HalMOHaNbHOro CTaHdapTa, BXOASLWEro B yKasaHHble cepuw,
NPUMEHAIOT COOTBETCTBYIOLLYIO YacTb MeXOyHapOAHOro cTaHgapTa.

Hactoauwmn ctangapt otimdaetcsa ot TOCT P 52997-2002* nameHeHnem unm
YTOYHEHMEM psaa  OEeUCTBYIOLWMX MOMIOXEHUA, a Takxe BBEAEHWEM HOBbIX
NONOXeHN, B TOM YuCTie:

* TekCT OOKyMeHTa COOTBETCTBYET opuruHany. - [lpumevaHue usrotoBuTens
0asbl AaHHbIX.

- BBEEHbl HOBblE ONpeaeneHnst N yToOYHeHbl AencTByoume onpeaenenns (3.9,
3.18, 3.22, 3.23, 3.46, 3.47, 3.48 n gp.);

- BBE€EHbl JONONHUTENbHbIE NapameTpbl knaccudmkaumm Y3WUN (4.11, 4.12);

- BBeOEHbl AononHuTenbHble TpeboBaHus K wmaeHtudmkauumn Y3UIM [6.1.1,
nepeyncrieHus f), x)J;

- BBEAEHbl [AOMOSHUTENMbHO W YTOYHEHbl TEeXHWYEecKne TpeboBaHUs Ha
xapaktepuctukn Y 3UI (6.5.5, 6.5.6, 6.6.4);

- BBeOEHbl AOMOMHUTENbHO N YTOYHEHbI TPebOBaHWS U METOAbl MUCMbITAHUA MO
TMMNOBbLIM N JONOMNHUTENBHBIM UcnbiTaHuam Y3WUI (7.1, 7.9, Tabnmubl 2, 3, 11, 11X,
17);

- YTOYHEHO coaepxaHue npunoxeHuns B (tabrvua B.1);

- BBeAEeHbl OOMOSMHUTENbHO PUCYHKM 6a M 13 1 pag OpyrMx OOMNOSHEHUA Y
YTOYHEHUN.

1 O0LWwKMe NoNnoXxXeHus

1.1 O6nacTb NpUMeHeHUs
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Hactosawmin ctaHgapT  pacnpoCcTpaHseTcs Ha  YCTpoucTBa  3almTbl
3MEKTPUYECKMX CETEN M 3NEeKTPoOOOopyoOBaHWUS MpU MPAMOM UM KOCBEHHOM
BO3AENCTBUN T[PO30BbLIX WM  WHbIX MEePEXOAHbIX nepeHanpsbkeHun.  [aHHble
YCTPOWCTBa NpefHa3Ha4vyeHbl 415 NOACOEANHEHUS K CUMOBBIM Lensm nepemMeHHOro
Toka 4actoton 50-60 U wnM NOCTOAHHOTO ToKa M K obopyaoBaHMIO C
HOMUWHarnbHbIM HanpsxkeHnem o 1000 B (pevctBylowee 3Hadvenve) nim 1500 B
NMOCTOSAHHOrO ToKa. Paboune xapakTepucTuKKn, CTaH4apTHbIE METOAbI UCTIbITAHUA U
HOMMHasbHbIE NapamMeTpbl YCTAHOBMEHbI ANsi TaKUX YCTPONCTB, KOTOpbIe cogepxaT
no KpamHenm Mepe OOWH HENMHEWHbIN 3fIEMEHT, npefHa3HaJYeHHbln And
OrpaHNYeHns NepeHanpsHPKeHUn 1 0TBOAA MMIMYNbCHBLIX TOKOB.

1.2 HopmaTuBHbIE CCbISIKN

B Hacmoswem cmaHOapme UCMob308aHbl HOPMamugHble CChIIKU Ha
cnedyrouwue cmaHOapmel:

OCT P 15.201-2000 Cucmema paspabomku u rnocmaHo8Ku rnpodyKuuu Ha
rnpoudeodcmeo. [1podykyusi  npou3eodOCMBEHHO-MEXHUYECKO20 Ha3Ha4YeHUs.
lNopsidok paspabomku u nocmaHo8KuU rpodyKyuU Ha rnpou3eodcmaeo

OCT P 50030.1-2007 (M3K 60947-1:2004) Annapamypa pacrnpedesnieHusi u
ynpasseHusi HuU3kososibmsasi. Yacme 1. Obwjue mpebosaHusi

OCT P 50030.5.1-2005 (M3K 60947-5-1:2003) Annapamypa pacrnpedesieHusi
U ynpasneHusi HuskogoslbmHasi. Yacme 5. Annapambl U KOMMYyMmayUOHHbIE
anemeHmMbI yered ynpasrneHus. [nasa 1. OnekmpomexaHudeckue annapamabl Orsi
uered ynpasneHusi

OCT P 50345-2010 (M3K 60898-1:2003) Annapamypa maroz2abapumHasi
arekmpudeckasi. AsmomamudecKkue  8blKdamenu  On 3awumbsl - om
ceepxmokog  b6bImogo20 U  aHasloeu4yHo20  Ha3HadeHus.  Yacmpb 1.
Aemomamuyeckue 8biKro4yamenu 0715 nepeMeHHO20 moka

OCT P 50571.26-2002 (M3K 60364-5-534-97) GnekmpoycmaHosKku 30aHull.
Yacmb 5. Bbibop u moHmaxx anekmpoobopydoeaHusi. Pasden 534. Ycmpolicmea
0ns 3awumasl OM UMY IbCHbIX NepeHanpsiXxeHul

[OCT P 51322.1-99* (M3K 60884-1-94) CoeduHumenu anekmpuyecKkue
wmericesibHbie 6bIM0OB020 U aHaro2u4yHoe2o Ha3HadeHus. Yacmb 1. Obwue
mpebosaHusi U Memodbl UcribimaHul

* Ha Tepputopumn Poccuiickon defepaumm JOKYMEHT He aencTteyeT. [lencteyeT
OCT P 51322.1-2011, 3aecb v ganee no TekcTy. - [pumedvaHne nsrotoButens
0asbl AaHHbIX.

[OCT P 51686.1-2000 (M3K 60999-1-99) CoeduHumerbHble ycmpolicmea.
TpebosaHusi besonacHocmMu K KOHMakmHbIM 3axumam. HYacmsb 1. TpebosaHusi K
B8UHMOBbLIM U 6€38UHMOBbLIM KOHMAaKMHbIM 3a)xumam Orii COeOUHEHUST MeOHbIX
MPOBOOHUKO8 C HOMUHarlbHbIM cedeHuem om 0,2 0o 35 mm Ke.

OCT P _51686.2-2000 (M3K 60999-2-95) CoeduHumeribHble ycmpoucmaa.
TpebosaHuss  6e3onacHoCMU K  KOHMaKmMHbIM  3axumam. YHacme 2.
LononHumernsHbie mpebogaHusi K 8UHMOBbIM U 6E38UHMOBLIM KOHMAaKMHbIM
3axumam Ornsi cOeOUHEHUSI MEOHbIX MPOBOOHUKO8 C HOMUHAlIbHbIM CEYEeHUEM Om
35 0o 300 mm Ks.

OCT 9.005-72 EduHasi cucmema 3awumbl OmM KOPPO3UU U CMapeHUs.
Memannbl, crnaebl, Memasnudeckue U Hememarsaudyeckue HeopeaHu4yecKkue
nokpbimusi. [ornycmumbie U HeOOnycmuMble KOHMakmbl C Memasnnamu u
Hememarniamu

[OCT 12.2.007.6-75 Cucmema cmaHOapmos 6e3onacHocmu mpyoda.
Annapambi KOMMYymMauUuOHHbIE HU3KO8O/IbMHbIe. TpebosaHusi be3onacHocmu

OCT 14254-96 (M3OK 529-89) CmeneHu 3awumel, obecriequgaembie
obornoykamu (kod IP)
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OCT 15150-69 MawuHbl, npubopbl U Opyaue mexHuUYeckue u30esusi.
UcnonHeHusi Onsi pasfuyHbIX KiuMamudeckux patioHos. Kameeopuu, ycriosusi
3KCr/lyamauyuu, XpaHeHusi U mpaHcrnopmuposaHuss 8 4Yacmu eo30elicmeusi
KnuMamu4ecKkux ¢hakmopos eHeulHet cpeodbl

OCT 15543.1-89 U3denuss anekmpomexHudyeckue. Obwue mpebosaHusi 8
yacmu cmoukocmu K KnumMamu4eCKUM 8HeWHUM 8030elicmeayou,umM chakmopam

[OCT 16504-81 Cucmema eocyOapCmeeHHbIX ucrbimaHul podyKyuu.
UcnbimaHuss U KoHmMposnb Kadecmea mnpoldykyuu. OCHOB8Hble MEPMUHbI U
onpeodeneHust

FOCT 16962.1-89 (MOK 68-2-1-74) U3denus anekmpomexHudeckue. Memoosbi
ucrnbimaHul Ha ycmol4yueocmb K KUMamu4eCcKUM 8HeWHUM 8030elicmeyrou,um
hakmopam

OCT 16962.2-90 U3denus anekmpomexHudeckue. Memodsi ucribimaHul Ha
CmMoUKoCMb K MexaHu4eCcKUM 8HeWHUM 8030elicmayrouum hakmopam

OCT 17441-84 CoeduHeHusi KOHmMaKkmHble anekmpudeckue. [lpuemka u
mMemoObI ucrbimaHud

OCT 17516.1-90 U3d0enuss anekmpomexHudyeckue. Obwue mpebosaHusi 8
yacmu cmoukKocmu K MexaHuU4eCKUM 8HeWHUM 8o30elicmeayowumM hakmopam

FCOCT 18620-86 U3denus anekmpomexHudeckue. Mapkuposka

CT 23216-78 U30enus 371eKMpPOMexXHUYeCKUe. XpaHeHue,
mpaHcropmuposaHue, 8peMeHHasi MPOMUBOKOPPO3UOHHas 3awjuma, yrnakoska.
Obuwue mpebosaHusi u MemoObI UcrbimaHut

OCT 24622-91 (MCO 2039-2-87) NMnacmmaccskl. OnpedeneHue meepdocmu.
Teepdocmeb o Pokeenny

OCT 27473-87 (M3K 112-79) Mamepuarnbl 351€eKMpPoU3onsayUOHHbIE
meepdbie. Memod onpedeneHus cpagHUMENbHO20 U KOHMPOsibHO20 UHAEKCo8
mpeKuHa0cmouUKocmu 80 8riaxkHol cpede

OCT 27483-87 (MOK 695-2-1-80) UcnbimaHusi Ha roxapoornacHoCMmb.
MemoOs! ucribimaHud. YcribimaHusi Hagpemou rpo8osiokou

lMpumeyaHue - lNpu Monb308aHUU HaCMoAWUM cmaHOapmomMm LesiecoobpasHo
nposepums delicmeue CChINIONHBbIX cmaHOapmos 8 UHGOPMayUOHHOU cucmeme
obuwe2o nosnb308aHUst - Ha oghuyuarbHoM catime ®edeparnbHO20 azeHmcmaea ro
MEeXHUYEeCKOMY pe2yrnuposaHuo U memporioeuu 8 cemu WIHmepHem unu o
exe200HO u3dasaeMoMy UHGOpMayUOHHOMY ykaszamemno "HauuoHarbHbie
cmaHOapmbI", Komopabil ornybrukogaH Mo cocmosiHU Ha 1 siH8aps meKyuje2o
200a, u Mo coomeemcmeayWUuM eXeMecss4YHO u3dasaeMbiM UHGOPMaUUOHHbLIM
yKazamerisim, orly6briukoeaHHbIM 8 mekyuiem 200y. Ecnu ccbinodHbIl cmaHdapm
3aMeHeH (U3MeHeH), mo npu Mofb308aHUU HacmoswuM cmaHdapmom credyem
pyKkogoOcmeogambCsi  3aMeHsIIiWUM  (U3SMeHeHHbIM)  cmaHOapmomM.  Ecnu
CCbINIOYHbIU cmaHOapm ommeHeH 6e3 3aMeHbl, MO rOIoKeHUe, 8 KOMopoMm OaHa
CCbI/IKa Ha He20, NPUMEHSIeMCs 8 Yacmu, He 3ampaaugarowieli amy CChIfKy.

2 YcnoBwusa 3Kcnnyaraumm

2.1 HopmanbHble ycrioBusa akcnnyatauum

2.1.1 YacToTa uctovHmnka nutaHua ot 48 go 62 'y, nepeMeHHoro Toka.

2.1.2 HanpsbkeHne, nogaBaemMoe HenpepbiBHO Mexay BbiBOOaMW YCTPOUCTBA ANS
3aWmTbl OT UMNYNbCHBIX nepeHanpsxeHun (Y3WIT), He AomkHO npeBbiwaTb €ero
MaKCUMarbHOro AnMTenbHOro paboyero HanpsxeHus.

2.1.3 BbicoTa Hag ypoBHEM Mops He JormkHa 6biTb 6onee 2000 m.

2.1.4 Temnepatypa aKkcnnyaTaumn n xpaHeHus:
- HopMaribHasa Temnepartypa - ot MuHyc 5 °C go nntoc 40 °C;
- NpegenbHble 3HavyeHus - ot MuHyc 40 °C go nntoc 70 °C.
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2.1.5 OTHocuTenbHasA BNaXHOCTb B TeMnepaTypHbIX YCMOBUSAX MOMELUEHUA - OT
30% no 90%.

2.2 AHOManbHbIe YCNOBU S 3KCNyaTauum

Mpn ncnonb3oBaHum Y3UI B aHOMarnbHbIX YCROBUSAX MOXET notpeboBaTbes
pa3spabotka Y3UI c ocobbiMm TpeboBaHUSIMM K KOHCTPYKLMX U MPUMEHEHMIO.

Onsa Y3WUIM HapyxHOW yCcTaHOBKW, nogBepraeMblX AEVCTBUIO COSIHEYHOW WU
WHOW pagmaunm, MoryT noHagobuTbCcs AONONHUTENbHbIE TPeboBaHuS.

3 TepMuHbI 1 onpegeneHus

B HacCToALLEM CcTaHpapTe NMPUMEHEHDbI crneaywowme TEPMUHDbI Cc
COOTBETCTBYHOLLWMMU onpeaeneHnamn:

3.1 ycTpOMCTBO ANSA 3aWMTbl OT UMNYNbCHbIX NepeHanpsxeHun (Y3UM) (surge
protective device SPD): YcTponcTBO, KOTOpOe npefHa3Ha4yeHo AN OrpaHnyeHunst
nepexofHbIX NepeHanpsbkeHnn M O0TBoAA UMMYMbCHbIX TOKOB. OTO YCTPOMCTBO
COOEPXAT MO KparHen Mepe OAUH HENMMHENHBLIN NIEMEHT.

3.2 ogHoBBOoAgHoe Y3UIl (one-port SPD): Y3WI, Bkno4eHHoOe napannensHo B
3awaemyto uenb. MoxeT nmeTb oTaeNbHble BBOOAHOW UM BbIBOAHOM BbiBOAbI 6e3
BKITFOYEHHOrO Nocrie4oBaTenbHO MOSIHOMO CONPOTUBIEHUS MEXOY BbIBO4AMM.

3.3 aByxBBogHoe Y3UI (two-port SPD): Y3UI ¢ aByms KOMNnekTaMmu BbIBOAOB -
BBOAHbIM U BbIBOAHbIM - C BKIIOYEHHbIM MOCIefoBaTenbHO Mexay BbiBOAAMMU
crneuunansHbIM NOSHbIM COMPOTUBIIEHNEM.

3.4 Y3UI kommympyrowlero Tmna (voltage switching type SPD): Y3WI1, koTtopoe B
OTCYTCTBME MEpEeHanpPsPKeHNA COXPaHSAET BbICOKOE MOMHOE COMpPOTUBIIEHUE, HO
MOXET MFHOBEHHO M3MEHWUTb €ro Ha HM3KOE B OTBET HA CKaYOK HampsiKeHusl.
O6uwmM nNpPUMEPOM 3NIEMEHTOB, CYXKaWMX KOMMYTUPYHOLLWMMUK  YCTPONCTBAMM,
ABNAIOTCA pas3psgHUKK, ra3oBble TPYOKKU, TMpUCTOPbLI (KPEMHUEBDLIE BbINPSAMUTENN)
1 ynpasnsemble Tupuctopsbl. Takue Y 3UIM nHorga HasbiBatloT "paspsgHukn”.

3.5 Y3UI orpaHnumBatrowero mna (voltage limiting type SPD): Y3WI1, koTopoe B
OTCYTCTBME MepeHanpshkeHnsi COXPaHSAEeT BbICOKOE MOMHOe COMpOTUBIIEHNE, HO
NMOCTENEHHO CHWXaeT ero C BO3pacTaHWMeM BOSHbl TOKa U HanpsbkeHus. O6wmm
NPUMEPOM  3TIEMEHTOB, CIyXalMX HeNMHENHbIMU YCTPOMCTBaMK, SBMAKTCA
Bapuctopbl W AuvoaHble  paspsgHukn.  Takne Y3WUIM wHorga HasbiBaoT
"orpaHn4uTenn”.

3 .6Y3UMN kombGuHMpoBaHHOro Tuna (combination type SPD): Y3WI],
coaepxalupe dneMeHTbl Kak KOMMYTUPYIOLLEro Tna, Tak 1 OrpaHnYnBaroLLEero Tmna,
KOTOpbl€ MOryT KOMMYTUPOBaTb U OrpaHMYMBaTL HanpsKeHue, a Takxe BbIMOSHATb
obe pyHKLMK; X OeNCTBME 3aBUCUT OT XapaKTEePUCTUK NO4aBaEeMOro HanpsixeHus.

3.7 Buabl 3awmtbl (modes of protection): 3awmtHbin anemeHT Y3UI mMoxeT
noacoeauHATLCA Mexay diasamMu Unu mexay dsason 1 semnen, unu mexay dsason u
HenTparnblo, UM MeXxay HenTparnbio 1 3eMren, unn B Nobon ns komounHaumn.

3.8 HOMUHanNbHbLIN pa3paaHbIn Tok [, (nominal discharge current i, ): NMukoBoe
3HaveHue Toka, npotekatowero yepes Y3UI, ¢ popmon BonHbl 8/20. MNpumeHstoT B
knaccudmkaumm Y3UI npy ucnbiTannsx knacca ll, a Takke npy npegBaputenbsHOn
obpabotke Y3UI anda ncneitaHum knaccos | u ll.



3.9 umnynbeHbI Tok {ip  (impulse  current fiy): Onpepensietcs Tpems

napameTpamMu: NMKOBbIM 3HAYEHUEM TOKa fpeak, 3apsgom ¢ v yaenbHon aHepruei

Wik,
Mpumeyvanue - MpumensoT npu knaccudmkauumn Y3UI ona ncnbiTaHuin Knacca

3.10 makcuManbHbIi paspsagHbIi TOK ... ANA UcnbITaHMA Knacca |l

(maximum discharge current /., for class Il test): MukoBoe 3HaueHue Toka,
npoTekatowero Yyepes Y 3UI, nmetowero gopmy BornHbl 8/20 1 BenM4mnHy corracHo

UcnbITaTeNbHOMY LMKy B paboyem pexxume ucnbitaHui knacca ll. £y > 1y .

3.11 makcumanbHoe AnutenbHoe paGouvee HanpsbkeHue 7. (maximum
continuous operating voltage): MakcumanbHOe HanpsbkeHne [OeNCTBYHOLEro
3Ha4YeHVs1 NepeMeHHOro UM NOCTOSIHHOIO TOKa, KOTOpoe ANUTEeNbHO nogaeTcs Ha
BbiBOAbl Y 3UIM. OHO paBHO HOMUHAMNBLHOMY HaMNPSHKEHWIO.

3.12 co6cTBEHHAA noTpebnaemas MoWHOCTL £, (standby power consumption
F.): MowHocTb, notpebnsemas Y3UI npu nogaye MakcMmarnbHOrO OSIMTENbHOMo

pabodero HanpsbkeHuss (L) npu cGanaHCMpPOBaHHBLIX HaMPSHKEHUSX M hasHbIX
yrnax B OTCYyTCTBME Harpy3sKMu.
Y3UI nogcoeanHeHo CornacHoO MHCTPYKLMSIM U3rOTOBUTENS.

3.13 conpoBoxpatowmn TOK Iy (follow current fy): Tok, nopasaembiv
3MEKTPUYECKON CUMOBON cuctemom n npoxoasawmn Yepes Y 3UI nocne paspssgHoro
TOKOBOro ummnynbca. ConpoBoxgalowmi TOK CYLUECTBEHHO OTNMyaeTcs oT

AnUTenbHOro paboyero Toka £ .

3.14 HoMMHanNbHbIX TOK Harpysku /1 (rated load current /1 ): MakcumarnbHbIn
ANUTENbHBIA HOMWHAmbHBIA NEepeMEeHHbI TOK (OeNCTByoLee 3HadeHue) unu
NMOCTOSAAHHbIN TOK, KOTOPbIA MOXET NoAaBaTbCA K Harpy3ke, sawmwaemon Y 3UIMM.

3.15 ypoBeHb HanpsiXeHUs 3alWmTbI UP (voltage protection level UP): MapameTp,
xapaktepuaytoupmn Y3UI B 4acTu OrpaHUYEHnss HanpsbkeHUst Ha ero BbiBOAAX,
BENMMYMHa KOTOPOro BbliOpaHa U3 yucna npegnoyvTUTEnbHbIX 3HadYeHun. [aHHoe
3HayeHve AOMIMKHO ObiTb Bbile HaMbOMbLIEro U3 W3MEPEHHbIX OrpaHUYEHHbIX
HanpsHKEeHNIA.

3.16 nsmepeHHoe npeaenbHoe HanpsbkeHue (measured limiting voltage):
MakcumanbHoe 3HavyeHue HanpsbkeHusi, m3mepeHHoro Ha BbiBogax Y3WIT npwu
nogade MMNyrbCOB 3aaHHON (POPMbl BOSHbI M aMMnUTYAbI.

3.17 octatoyHoe HanpsixeHme /... (residual voltage 7} ): MukoBoe 3Ha4YeHve
HanpsbkeHWs, nosiBnsowerocsd Ha BbiBogax Y3WI BcnegcTerve NpoXoxaeHus
pa3psigHOro Toka.

3.183HayeHne BpPEeMEHHOro WCNbITaTeNbLHOrO nepeHanpskeHua Lt

(temporary  overvoltage test value {'t): McnbiTatenbHoe HanpsireHue,
npunoxeHHoe Kk Y3UIT B TeyeHue onpenereHHOro npoMexyTka BpeMeHu Ons
mMoaenmpoBaHus npobos B ycrnosusax BIH.



3.19 cnocobHocTs AByxBBOoAHOro Y3UIM BbigepxuBatb nepeHanpsikeHUs co
CTOpOHbI Harpy3ku (load-side surge withstand capability for a two-port SPD):
CnocobHocTb AByxBBogHoro Y3UI Bolaep#uBaTb NepeHanpsikeHne Ha BbIXOOHbIX
BbIBO,aX, BblpaXatloLWasiCsi B CHKEHUN Harpy3ok Ha Y 3UIT.

3.20 napeHue HanpshkeHUA (B npoueHTax) (voltage drop (in percent)):

AT = [(Upom = Vs ) Uy ] 100,

roe Uppg, U, - BXOOHOE W BLIXOAHOE HAMPSHKEHWS COOTBETCTBEHHO,
N3MepPEHHble OOHOBPEMEHHO NPW MOAKMYEHHON MOSIHOM aKTUBHOW Harpyske.
[aHHbIN NapameTp NPUMEHSIIOT UCKIMIYUTENBHO AN ABYX-BBOAHbLIX Y 3UIT.

3.21 notepm npu BKno4YeHun (insertion loss): Motepu npu BknoyveHun Y3UT],
onpegensitoLmecss OTHOLEHMEM HanpPsKEHUA Ha BbIBOAAX, U3MEPEHHbBIX Cpa3sy e
nocre nogknodenus ucnoityemoro Y3UI kK cucteme, 40 M nocre BKIOYEHUS.
PesynbTaT BblpaxaeTcs B NPOLIEHTax.

MpumeyaHwue - TpeboBaHUA 1 UCMIbITAHWS - B CTaQUN PaCCMOTPEHUS.

3.22wumnynbec HanpsxkeHusa 1,2/50 (1,2/50 voltage impulse): Wmnynsc
HanpskeHWsi ¢ pakTndeckum BpemeHeM dpoHTa 1,2 MKC 1 nonynepuogom 50 MKcC.
MpumeyaHns
1 Bpewms cppoHTa onpegensetcsa B coorBeTcTBumM ¢ MOK 60060-1 [1] kak 1,67 (

fogp —i3g), r@e fog W isy - Toukm, cooTtBeTcTByoLme 90% n 30% amnnmtyabl Ha
KpMBOWM HapacTaHust Mnyrnbca.

2 Bpemsa nonynepuoga onpefendeTtcs Kak OTPe3oK BpeMeHW Mexay
BMPTyanbHbIM Ha4arnoM W TOYKOM Ha ypoBHe 50% amnmmTygbl Ha KpUBOW
3aTyxaHusl.

BupTyanbHoe Hayano - Tovka, B KOTOPOW MnpsiMasi NMHWUS, Npoxogswas dYepes
To4kn 30% u 90% Ha KpUBOW HapacTaHus, nepecekaeT FIMHUI0 BPEMEHU Ha OCWU
KoopauHar.

3.23 umnynbce Toka 8/20 (8/20 current impulse): Mmnynbc Toka ¢ PakTU4ECKMM
BpemMeHeM (ppoHTa 8 MKC 1 BpemeHeM nosnynepuoaa 20 MKc.

MpumedaHns

1 Bpems ¢ppoHTa onpegensetcsa B coorBeTcTBumM ¢ MOK 60060-1 [1] kak 1,25 (

fonp —En), rae fgg w fp - Toukn, cootBeTcTBytowme 90% n 10% amnnutyabl Ha
KPVBOW HapacTaHusa uMnynbca.

2 Bpemsa nonynepvoga onpegenseTcs Kak OTPe30OK BpeMeHn Mexay
BMPTyanbHbIM Ha4aroM W TOYKOM Ha YypoBHe 50% amnmmTygbl Ha KpUBOW
3aTyxaHus.

BupTyanbHoe Hayaro - To4ka, B KOTOPOW MpsiMasi NMHWS, Npoxosiias yepes
Toukn 10% m 90% Ha KpUBOW HapacTaHus, nepecekaeT FIMHUIO BPEMEHM Ha OCWU
KoopauHar.

3.24 xombuHUpoBaHHasa BonHa (combination wave): KombuHmupoBaHHas BonHa
co3gaeTcsl reHepaTtopoM, KOTOpbIM MOOaeT B Pa3OMKHYTYHO Uefnb UMNYNbC
HanpsbkeHns 1,2/50 n B KOPOTKO3aMKHYTYHO Lienb uMmnynbc Toka 8/20. HanpsixeHwve,
amnnmMtyga Toka W dopmbl  BOMHbI, nogaBaemon k Y3WII, onpegensiotcs
reHepaTopoM K MosHbIM conpoTuerednem Y3WUI, K KoTopomy NpuvKragbiBaeTcs
nmnyrnsc. OTHOLLEHVE MUKOBOTO HanpshKeHUsi Pa3oMKHYTOW Lienu K NMUKOBOMY TOKY
KOPOTKOro 3amMblikaHus coctaensetr 2 OM; OHO onpeferieHo Kak YCrioBHOe MosiHoe

conpoTuBrneHve Z;. TOK KOPOTKOTO 3aMblkaHus o6o3HayeH {,. HanpsbkeHue

Pa3oMKHYTOW Lieny ob6o3HadveHo &y, .



3.25 TemnepatypHbIn cbomn (thermal runaway): Pabo4dee ycrnosue, npu KOTOPOM
YyCTaHOBUBLLEECHA COCTOsSAHNE paccesHusa aHeprum Y 3UM npeBbiwaeT cnocobHOCTb
Kopnyca v COoedVHEHUn paccemBaTb TEMMOBYIO 3HEPIUIO, BeayLlee K MOBbILLIEHWIO
TemnepaTtypbl BHYTPEHHUX 3M1EMEHTOB, MPUBOASALLEMY K NMOBPEXOEHUIO YCTPONCTBA.

3.26 TennoBasa crabunbHocTb (thermal stability): CnocobHocTe Y3UIT coxpaHsTb
TEepPMOCTabWUMBbHOCTL MOCME  MCMbiTaHMA B paboyem pexume, Bbl3BaBLUEM
npesbllLeHMe TemnepaTtypsbl, korga Temnepartypa Y 3UI co BpemeHeM NoHWKaeTcs
n Y3WUM paboTtaeT npuM 3adaHHbIX MakCUMaslbHOM ANUTENbHOM paboyem
HanpPsPKeHUM 1 YCNOBUSIX TEMMEPaTYpPbl OKPYXatoLLEro Bo3ayxa.

3.27 Bbixoa u3 cTpos (degradation): M3ameHeHve nepBoHa4arbHbIX paboymx
napameTtpoB Y3WIT nog BO34eVNCTBMEM MepeHanpsbkeHud, aJKcniyataumm wunm
HeBnaronpuATHLIX YCIOBUIA OKPYXatoLLen cpeabl.

3.28 ycTONYUMBOCTL K TOKaM KOpoOTKoro 3ambikaHus (short-circuit withstand):
MakcumarnbHbI  OXMOAEMbI TOK KOPOTKOTO 3aMblKaHus, KOTOpPbIM CnocobeH
Bblaepxatb Y 3UT.

3.29 pazbeauHutenb Y3UI (SPD disconnector): YcTponcTBo (BHYTpeHHee n/unm
HapyxHoe), NnpeaHasHavYeHHoe ans otcoeanHeHns Y 3UMM oT cunoson cucTemsl.

Mpumeyanne - [aHHOe pasbeavHUTENbHOE YCTPOMCTBO He obnagaer
CNocobHOCTbIO K pasbeaunHeHnto. OHO npegHasHayeHo Ans npeaynpexngeHus
YCTOMYMBON HEUCNPaBHOCTU CUCTEMblI W MNPUMEHSeTCA [AONA  yKasaHus o
nospexaeHun Y3UM. Kpome dyHKLUM pasbeguHEHNUsi, OHO MOXET UMETb (DYHKLNO
3alWMTbl OT CBEPXTOKA M (PyHKLMIO TENSIOBOM 3aWmThbl. OTU YHKLUU MOryT ObiTb
obbeavHeHbl B O4HOM YyCTpoucTBe 5mMbBO pacnpegeneHsl No  OTAEeNbHbIM
YCTPOMCTBaAM.

3.30 cteneHb 3awmtbl, obecneynBaemasi obonouykon (kog IP) (degrees of
protection provided by enclosure IP code): CTeneHb 3awmTtbl OT 4OCTYNa K OnacHbIM
4yacTsIM, OT MPOHUKHOBEHUSI TBEPAbIX MHOPOAHBLIX YacTuy wwmm Bogbl (cm. TOCT
14254).

3.31 TunoBble ucnbiTaHua (type tests): VicnbiTaHns, npoBogvMble MO 3aBepLLEHNN
pa3paboTkm HoBoM KOHCTpykuum Y3WUI [nsa  ycTaHOBMEHWUs  XapaKTepHbIX
napameTpoB W [oKasaTenbCTBa COOTBETCTBUA TpeboBaHWAM oOnpeneneHHoro
cTaHgapTta. NpoBefeHHble O4HaXObl, OHM HE HYXXOatTCs B MOBTOPEHUN 0 TEX Nop,
Nnoka M3MeHeHVe KOHCTPYKLMM He MOBIieYeT M3MEHEHUS XapakTepucTuk. B aTom
Clflydyae nMOBTOPHble  UCMbITAHUS  MPOBOAAT  TOMbKO MO M3MEHEHHbIM
XapakTepucTUKaM.

3.32 KOHTpOnbHbIe uUcnbiTaHuA (routine tests): McnbiTaHna, npoBoguMbie Ha
kaxgom Y3WUI, ero yactsx unv matepuanax Ans NoATBEPXOEHUS, YTO usgenve
COOTBETCTBYET KOHCTPYKTOPCKOM JOKYMEHTALUN.

3.33 npuemoyHble ucnbiTaHua (acceptance tests): Ucnbitannsa Y3UI nim unx
npeacTaBUTENbHbIX obpasuos, npoBoAVMblE no npegBapuTenbHON
AOroBOPEHHOCTN MEXOY U3roToBUTENEM 1 NoTpebutenem.

3.34 ycpouctBo pa3Ba3ku (decoupling network): YcTponcTso, npegHasHaudeHHoe
ANst Toro, 4Ytobbl BOCNPENATCTBOBATL Nepedadye IHeprum UMnynbca B CUSIOBYHO
ceTb npu nogadye nuTaHmsa K ucnoityemomy Y3WUIM. WHorma HasbiBaoT
"pas3Bsi3biBalOWLMA OUnbTP".

3.35 knaccudmkauma MMNyNbCHbIX UcnbiTaHuK (impulse tests classification)
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3.35.1 ucnbitaHna knacca | (class | tests): WcnbiTaHusa, npoBoauMble C

HOMUWHasbHLIM Pa3psaHbIM TOKOM [, (CM. 3.8), UMNynbCHbIM HanpsbkeHnem 1,2/50

(cMm. 3.22) n makcMMarnbHbIM UMMNYSbCHLIM TOKOM fxmp (cm. 3.9).

3.35.2 ucnbitaumna knacca Il (class Il tests): WcnbiTaHusa, nposogumbie C
HOMWHambHbLIM paspsaHbIM TOKOM [, (cM. 3.8), MNynbCHbIM HanpsbkeHvem 1,2/50

(cm. 3.22) n MakcManbHbIM paspsaHbIM TOKOM {4 (cM. 3.10).

3.35.3 ucnbitanua knacca lll (class Il tests): WcnbiTaHusa, npoBogumble C
KomBuHupoBaHHom BornHon (1,2/50, 8/20) (cm. 3.24).

3.36 3awmTa oT cBepxToKa (overcurrent protection): YcTponcTBo ons 3awmTbl OT
cBepxTtoka  (Hanpumep, aBTOMATMYECKUA  BbIKMOYaTENb WM NMABKUN
npegoxpaHnTenb), KOTOpoe  MOXeT  ObiTb  4acTbi  3NIEKTPOYCTaHOBKM,
pacnonoxeHHon BHe 1 go Y 3UIT.

3.37 yctpouctBo aud depeHumanbHoro Toka (YAT) (residual current device
(RCD)): MexaHnyeckoe KOMMYTaLMOHHOE YCTPOWCTBO WM KOMIMIIEKC YCTPOWUCTB,
KOTOpble BbI3blBAOT pasMblKaHMEe KOHTAKTOB, Korga AuddepeHumanbHbIi Unm
HecbanaHCMpPOBaHHbIN TOK JOCTUTHET 3a4aHHOMO 3HaYeHUs1 B 3aJ4aHHbIX YCIIOBUSX.

3.38 paspsigHoe HanpsikeHue Y3UI kommympytowero Tmna (sparkover voltage
of a voltage switching SPD): 3Ha4yeHrne MakcuMarnbHOro HanpsKeHUst B UICKPOBOM
npomexyTtke Y 3UIM nepen paspsaom Mexay afekTpogamu.

3.39 ynenbHas aHeprusa ¥ / £ ana ucnbitaHua knacca | (specific energy ¥/ &

for class | test): OHeprusa, BbloenseMasi UMMYNbCHbIM TOKOM fjmp Ha eguHULYy
conpotmeneHmss 1 OM. OHa paBHa WHTerpany BO BpPeEMEHM Mrowaan Toka

WiR=[itds.

3.40 oxmpaemMbln TOK KOPOTKOrO 3aMblKaHUA WCTOYHMKA MNUTaHUS fp

(prospective short-circuit current of a power supply { p)- TOK, KOTOpbI NpoTekan obl
B AaHHOM MecTe uenu, ecrm 6bl B 3TOM MecTe OHa Obifla 3aMKHyTa HakopOTKO
NPOBOAHUKOM C HE3HAYUTENbHBIM COMPOTUBIIEHNEM.

3.41 HOMMHanbHasa OTKII04YaloLWasa CMNOCOOGHOCTL CONMPOBOXAAOLWEro ToKa g

(follow current interrupting rating /i ): Oxuoaembii TOK KOPOTKOrO 3aMblKaHWs,
koTopbivt Y3UI B COCTOAHUN OTKIIOYUTL CAMOCTOATENBHO.

3.42 ToKk yreukm Jpp (residual current fpg ): Tok, npoTtekatowmin Yepes Bbisog PE,

koraa Ha Y3WUI nogaHo MakcumarnbHoe anutenbHoe paboyee HanpsbkeHune (L ), ¢
coeanHeHnsiMm 6e3 Harpy3ku, BbIMOSIHEHHBIMW COMMIACHO YKa3aHWUsM U3roTOBUTENS.

3.43 nHaukatop coctosiHuA (status indicator): YcTponcTBo, ykasbiBaroLlee
pabouee cocTosiHue Y 3UIT.

MpmevaHwue - MNMogobHble nHAMKaATOPbI MOrYT BbITh NIOKarnbHbLIMU C BU3YaribHON
n/vnn 3ByKOBOW CUrHanmnsawumen n/mnv Moryt UMeTb ANCTaHLUMOHHYIO CUrHanu3auuo
N/MnNn BbIXO4HOW KOHTaKT.

3.44 BbiIxogHOW KOHTaKT (output contact): KoHTakT, BKMOYEHHbI B LeEMb,
OTAENbHY0 OT [MaBHOW Lenu, U MOAKMOYEHHbIN K pasbeguHutento Y3UI wnn
WHANKATOPY COCTOSAHMS.



3.45 HOMMHanNbHOEe HanpsiXxeHMe nepeMeHHOro Toka cuctembl Ly (nominal

a.c. voltage of the system I/y): HomuHanbHoe HanpspkeHue mexay doason u
HenTparnblo (OEeNCTBYIOLLIEE 3HAaYEHNE HAaMNPSPKEHUS NePEMEHHONO TOKa) CUCTEMBI.

3.46 mHoronontocHbin Y3UI (multipole SPD): Tun Y3WIT ¢ 6onee yem ogHum
BMOOM 3alMThbl UM KOMOMHaUKNSA Heckonbkux Y 3UIM, anekTpnyeckn coegmHEHHbIX
B edVHbIN.

3.47 cymmapHbIN pa3psaHbIA TOK T, (total discharge current f.t4): ToK,
npoTekatowmn no PE- nnm PEN-NpoBOAHMKY Npu UCNbITaTENbHOM pa3psgHOM TOKe
Anst MHorononocHoro Y3UT.

Mpumeyanus

1 OT0 wmcnbiTaHMe MPUMEHSIIOT A5 NPOBEPOK KyMYNATUBHbIX 3(OdEeKTOB Yy
MHoronosmocHblx Y3UIT ¢ Heckonmbkumu Kraccamu  3aumTbl, npopaboTasLumx
HEeKoTOpoe BpeMs1.

2 ITga, B NepBylo oyepedb, kacaeTcss ucnbiTahuid Y3WUIM knacca |,
NPUMEHsieMbIX AN Lernen MOMHMesalmThl, SKBUMOTEHLUMarbHO CBA3aHHbIX C
cepven ctangaptos MOK 61312-1 [2].

3.48 makcumanbHoe AnuternibHoe paboyee HanpsiXkeHMe CUNOBOW CUCTEMbI

/.. (maximum continuous operating voltage of the power system L/ ):
MakcumanbHoe HanpshkeHue NepeMeHHOro (OeWCTByloWee 3HayeHue) Wnm
NMOCTOSIHHOIO TOKa, KOTOPOMY MOXeT MOCTOsAHHO nopgsepratbcsa Y3 B Touke ero
yCTaHOBKM.

MpumevaHue - B gaHHOM crnyvae peyvb MaeT TOMbKO O peryrimpoBaHuy u (Mnn)
NageHnM W MOBbIWEHNM HanpsbkeHns. Ero Takke HasbiBaloT akTU4ECKUM

MaKCuMMalibHbIM HanpsaxeHnem cuctembl, OHO HenocpeacTBeHHO CBA3aHO C Uﬂ .

4 Knaccudmkauus

M3rotoButenn  gomkHbl  knaccudmumposate  Y3UI  no  crnegyowmm
napameTpam:

4.1 yncny BBOAOB:

4.1.1 ogHOBBOAHbIE,

4.1.2 0BYXBBOAHbIE;

4.2 cnocoby BbINOMHEHUS 3aWMTbI OT NEPEHANPSHKEHUS:
4.2.1 KOMMYTUPYIOLLME HanpshkeHue,

4.2.2 orpaHmM4mnBaroLLme HanpshkxeHue,

4.2.3 KOMOUHMPOBAHHOIO TUNa;

4.3 ncnbitanuam Y3UI knaccos |-lll cormacHo Tabnmue 1;
Tabrnvmua 1 - UcnbiTanus knaccos |, Tu il



Knacc ucneltaHus Onpegensembii napameTp MyHKT MeToaa
ncrnbITaHUn
I Tip 7.1.1
[ L 7.1.2
[l U, 714

4.4 MecTOnoNOXEHUIO:
4.4.1 BHyTpPEHHEN YCTaHOBKM,

4.4.2 Hapy>XHOW YCTaHOBKM.

Mpumevanne - [Ona  Y3WUI, M3roToBneHHbIX ©  Kraccudmumpyembix
UCKIMIOYUTENBHO AOJ19 HapY>KHOW YCTAHOBKM W  MOHTUPYEMbIX HEeOOCTYMHbIMU,
BoobOLle He TpebyeTcsa COOTBETCTBMA TpebOOBaHUSIM OTHOCUTENMbHO 3almTbl OT
BO3JENCTBYIOLLMX (DaKTOPOB BHELLHEWN Cpeabl;

4.5 pOCTYNMHOCTH:
4.5.1 pocTynHoe,

4.5.2 HepgocTynHoe.
MpumeyaHune - HegocTynHoe o3Ha4YaeT HEBO3MOXHOCTb AocTyna 6e3 nomoum
cneumnanbHOro MHCTPYMEHTA K YacTaM, HAXOASALWMMCS NOA HanpsbkeHUEM;

4.6 cnocoby ycTaHOBKM:

4.6.1 cTaumoHapHbIN,

4.6.2 nepeHOCHOW;

4.7 pasveguHutento Y3UIT:
4.7.1 MECTOMNONOXEHWIO:
4.7.1.1 BHYTPEHHEN YCTaHOBKM,
4.7.1.2 Hapy>HOW YCTaHOBKM,

4.7.1.3 KOMOUHMPOBAHHOWM (Og4Ha YacTb BHYTPEHHEN YCTAHOBKW, ApYyras - Hapy>KHON
YCTaHOBKMW);

4.7.2 3aWNTHBIM (PYHKLNSM:
4.7.2.1 ¢ TENNOBOMN 3aLUMTON,
4.7.2.2 C 3alLMTON OTTOKOB YTEYKM,

4.7.2.3 C 3alLmTON OT CBEPXTOKA.
MpumeyaHne - PazbegmnHuTEnb MOXET ObITb HE HYXKEH;



4.8 3awpTe OT CBEpPXTOKA:
4.8.1 c 3awmrTon,
4.8.2 6e3 3awmThl;

49 cTeneHn 3aumTbl, obecrne4dymBaemon obonodykamm cornacHo kogam IP,
ykasaHHbiM B [OCT 14254;

4.10 guana3oHy Temneparyp:

4.10.1 ¢ HopMarbHbIM ANanasoHOM,

4.10.2 ¢ pacLUMpeHHbIM gMana3oHoM;

4.11 cucteme NUTaHUSA:

4.11.1 nepeMeHHOro Toka YacTtoTtom oT 48 o 62 'y,
4.11.2 NOCTOAHHOIO TOKAQ,

4.11.3 nepeMeHHOro 1 NOCTOAHHOIO TOKa;

4.12 MHoronositocHbIM Y 3UAT.

5 CtaHpgapTHble napamMeTpbl

5.1 MNpeanoyTuTenbHbIe 3HAaYEHNS NMMNYIbCHOIO TOKa I rp ANS UCMbITAHMN KJlacca
I:

- MMKOBOE 3Ha4YeHue Toka fpeak: 1,0; 2,0; 5,0; 10,0 n 20,0 KA;
- anekTpuyeckuii 3apaa &': 0,5; 1,0; 2,5; 5,0 m 10,0 A-c.

5.2 TlpeagnoytuTenbHble 3HAa4YeHWs HOMMHANbHOTO Ppas3psgHOro Toka f,  And
ucnbiTaumn knacca li: 0,05; 0,10; 0,25; 0,50; 1,00; 1,50; 2,00; 2,50; 3,00; 5,00; 10,00;
15,00 n 20,00 KA.

5.3 lMpeanoyTuTeNbHblE 3HAYEHUS HaNPSDKEHUs pa3oMKHyTor uenu L., aOng
ucnbiTaumm 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 TpepnodTuTeNibHble 3HAYEHUs YPOBHS HanpsXXeHUa 3almThbl UP: 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 1 10 kB.

5.5 [peanoyTuTenbHble 3HAYeHWst MakCUMarbHOro ANUTENbHOrO0  paboyero

HanpshkeHust £/, OeMCTBYIOWEro 3Ha4eHUsi MEPEMEHHOTO MIIM MOCTOSIHHOMO 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 n 1500 B.

6 TpeboBaHusA

6.1 O6wume TpeboBaHUA
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6.1.1 UpeHmc nkauyms

M3rotoButenb OOMKeH MNpegyCMOTpeTb Hanuuuve cregylowen uHdgopmaumm
(ncnblTaHWSA NPOBOAAT B COOTBETCTBMM C pasgeriom 7):

a) HaumeHOBaHWe N3roTOBUTESS UM TOProBas Mapka 1 HoMep MoAenw;

b) kaTeropusi pasmeLLeHus;

C) Y1CrIo BBOAOB,

d) cnocob ycTaHoBKY;

€) MakcumaribHoe [AnuTenbHoe pabodvee HanpsbkeHue L. (no ogHomy
3HAYEHMIO ANA KAaXKOOro Kracca 3almThbl);

f) knaccudwkauua ucnbITaHUA U NapaMeTpbl paspsga ONA Kaxgoro Buaa
3aWMTbl, 3asiBNEHHble  U3roToBUTENEeM, OGO3Hayaemble W MapKMpyemble
cregyoLmm o6pasom:

- ana uenbiTadma Y3WUI knacca |0 "ucnbiTanusa knacca ", "fjmp " 1 3Ha4yeHue

TOKa B KA, nmm "" (T1 B NnpAAMOYronbHuke), " fjmp " N 3Ha4YeHne ToKa B KA,
- ana ucnbiTanmna Y3WN knacca ll: "uenbitanma knacca I, " £, " M 3HaYeHne
TOKa B KA, nnm (T2B npsAMOYronbHUKE), " {4y " M 3HAYEHWE TOKA B KA;

- ana ucnbitTanua Y3UM knacca Il "ucnbitanua knacca ", "Z/,. " v 3HaveHne

HanpsxkeHns B KB, wnnm "" (T3 B npaAmoyronbHuke), "L',." M 3HayeHue
HanpshkeHns B KB;

g) HOMUHanbHbIN paspaaHbii Tok £, Ana Y3WI knaccos | u |l (ogHo 3HaveHne
AN KaXO0ro Buaa 3awmThbl);

h) 3HauyeHVe ypOBHSA HaNPSPKEHWUST 3aLLMTDI Up (ogHO 3HayeHve Ans Kaxgoro
BMaa 3aWmThl);

i) HOMUHarbHbLIN TOK Harpy3kn [ (ecrm Tpebyetcs);

j) cTeneHb 3awmTbl, obecneynBaemas obonoyvkon (kog IP) (ecrm IP Gonblue
20);

K) Bblaep>KMBaeMbI TOK KOPOTKOrO 3aMblKaHWs;

[) MakcumMarnbHble peKoMeHOOBaHHbIEe NapamMeTpbl 3amMTbl OT CBEPXTOKA, eCru
Tpebyetcs IP 6onbLue 20;

m) yKa3aHue 0 AeCTBUM pa3beguHUTEeNs (ecnm nmeetcs);

n) NOSiOXeHNe HopMarbHOM YCTaHOBKM MpU MOHTaxe (ecrnm 9TO0 umeeT
3Ha4eHue);

0) naeHTMdMKauuns BbIBOAOB (ecim Heobxoammo);

P) WHCTPYKLUMM MO YCTaHOBKE (Hanpumep, NOACOEeAMHEHME K HU3KOBOSMbTHLIM
cucTeMaM NUTaHNS, MEXaHNYeCKne pasmepsbl, AfIMHa NPOBOAHUKOB U T.4.);

g) poA TOKa: NePEMEHHbIN C YaCTOTOWN MM NOCTOSIHHBIN UK 063;

r) yaoenbHas aHeprua ¥/ & Ttonbko ans ucnbitanun Y 3UIM knacca | (em. 7.1.1);
S) AnanasoH Temneparyp;

t) HOMWHanbHas OTKMYaLWAsa CrnocobHOCTL COMPOBOXOAMOLWEro Toka [
(kpome Y 3T orpaHnymBatoLLEero Tmna);

u) TpeboBaHusa k pasbeauHuTento Y3l HapyXHOW ycTaHOBKM dhopmynupyeT
N3roToBUTENb;

V) anddepeHumanbHbIn ToK {pp (Heobs3aTensHo);
w) xapaktepucTtuka BIMH;

X) CYMMapHbIi paspsiaHbll TOK fTgty ONA MHoronomnocHelx Y3WUM (ecrm
3as1BfieH U3roToBUTENEM).



6.1.2 MapkupoBka

MapkupoBka cornacHo nepeducrnenuam a), e€), f), g), h), j), 1), o) n q) 6.1.1
obsszatenbHo gorkHa 6biTb HaHeceHa Ha kopriyc Y3WUM v Ha Tabnuuykwm,
NpVKpenseHHble K ero Koprycy. B HEKOTOpbIX KOHCTPYKUUAX 0aHOBBOAHbIX Y 3UI
MOXHO He yKa3blBaTb HOMUHASTbHbIN TOK HAarpy3Ku.

MapkunpoBka 4OrmkHa ObITb HECTMPAEMON N YETKOW N HEe JOSPKHA HAHOCUTLCA Ha
BUHTbI U CbeMHble geTann. CooTBETCTBME NPOBEPAIOT UCMbITaHNMEM MO 7.2.

Mpumeyanue - Tam, rae orpaHMYeHo MecTo, MapKMPOBKY MO NEPEYNCTIEHNIO a)
HaHocAT Ha camo Y 3UIT, ocTanbHy0 MapkMpOBKY pasMeLlaloT Ha HANBMAYarbHOM
ynakoske Y3UI1.

6.2 TpeGoBaHUA K 3NTIEKTPUYECKOMN YaCTH

6.2.1 dnekTpuyeckme coeguHeHUA

KOHCTpyKUMsi BbIBOOOB [OSPkHA AONyckaTb MNOACOEAWHEHWE NPOBOLHUKOB
MUHUMArbLHOTO M MaKCUMarbHOrO MOMepPeYHbIX CEYEHUI COrfacHO yKasaHuto
N3roToBUTENS.

Kaxgoe wucnbiTaHve cregyeT MPOBOAMTL C  UCMONb30BaHMEM Haubornee
XECTKOM KOHGMrypauum C MUHUMAarbHbIM WM MakCMManbHbIM  NonepeyHbIM
CeYeHMeM B 3aBMCUMOCTU OT uchbITaHusa (cM. pasgen 7). Y3WUI pgomkHbl ObiTb
OCHalleHbl BblBOAaMW, B KOTOPbIX 3MEKTpUYeckoe MoACOEANHEHNE BO3MOXHO
NOCPEACTBOM BWHTOB, raeKk, BWIOK, PO3ETOK W ApYyrnx YCTPOWCTB paBHOM
adpdpekTnBHOCTU. COOTBETCTBME NPOBEPSIOT NO 7.3.

6.2.2 YpoBeHb HanpsxeHus 3almTbl UF.

M3mepeHHoe npegenbHoe HanpsbkeHne Y3WI He [OmkHO npeBbiwaTb YPOBHS
HanpshkeHUst 3aWwmTbl, YKa3aHHOro wusrotosutenem. COOTBETCTBME MNPOBEPSIOT
ucnbelTaHnem no 7.5.

6.2.3 UcnbiTaHuA Knacca | UMNYNbCHLIM TOKOM

MpoBogsaT ucneiTaHus knacca | ana Y3WI, korma n3rotoButens 3asdBnsieT, YTo
Y3UI oTtBeyaeT onpegeneHHbIM TpebosaHusM. COOTBETCTBME MNPOBEPSIOT MO
7.6.5.

6.2.4 UcnbiTaHua knacca Il HoMMHanbHbIM pa3psAAHbIM TOKOM

MpoBogsT ncneiTaHus knacca Il ana Y3WI, korga n3rotoBuTenb 3asiBSET, YTO
Y3UI oTtBeyaeT onpepeneHHbIM TpebosaHnsM. COOTBETCTBME MNPOBEPSIOT MO
7.6.5.

6.2.5 UcnbiTaHusa knacca lll kKombuHupoBaHHOW BONTHOM

MpoBogsT ncnbitanua knacca lll gns Y3WI, korga n3rotoBuTenb 3asiBISIET, YTO
Y3WIN oTtBeyaeT onpegeneHHbiM TpebosaHuaMm. COOTBETCTBUE NPOBEPSIOT MO
7.6.7.

6.2.6 UcnbiTaHMe B pabo4yeM pexnme
Y3UIM pomkHO BblAepXMBaATb YKal3aHHble paspsgHble TOKM Npu  nogade

MaKCUMarbHOro ArnmTesibHoro paboyero HanpsbkeHust L, 6e3 HedonycTUMbIX
N3MeHeHun xapakTepucTuk. CooTBETCTBUE NPOBEPSIOT UCMbITAHWMEM MO 7.6.



6.2.7 PazveanHntenn Y3UI

Y3UI moryT umeTb BHYTpPEHHUE MO0 HapyxHble pasbeauHuTenu, nmbo ux
KoMBuMHauun. VX doyHKLMOHMPOBaHWE A0SMKHO ObITh YKa3aHo.

Mpumeyanue - Mpn MoHTaxe, He oTHocAweMcs K Y3UIT, moxeT notpeboBaTbcs
NPUMEHEHMEe OONOSMHUTENbHbIX 3alWMTHBLIX YCTPOUCTB U/Mn YCTPOMUCTB 3almTbl OT
CcBepxToKka bonee HM3KOro HoOMUHana.

PasbeguHutenn Y3WUI cnegyet ucnbithiBate BMecte ¢ Y3WUI B xoae uukna
TUMOBLIX WUCMbITaHUW corflacHo 7.7 n 7.8.3, ucknodvasa YOT, KoTopble He
UCnbITbIBAOT B paboyemM pexmme cornacHo 7.7.1.

CooTBeTCcTBME NPOBEPSIOT UCMbITAHNsIMK No 7.7 n 7.8.3.

6.2.8 Bo3ayuiHbie 3a30pbl U PaCCTOSAAHUA YTEeUKU
Y3WUI gormkHbl UMEeTb 4OCTaTO4Hble BO3AYLLUHbIE 3230Pbl U PACCTOSHUS YTEUKM.
McnbiTaHua npoBogaT B cooTBETCTBUM € 7.9.5.

6.2.9 TpeKMHrocTonKkoCTb

M3onupytoume getanu, NpuMeHsieMble A9 YOepKaHUsa YacTen, HaxoOsLwmxcs
Noa HanpsbkeHWeM, AOSMKHbl ObiTb TPEKMHTOCTOMKUMW UMM UMETb  pasMepbl,
A0CTaTouYHble, YTOObI 06ecnevnTb HeobXxoaMMbIE U3ONSALNMOHHBIE XapakTEePUCTUKMN.
McnbliTaHns npoBogaT no 7.9.6.

6.2.10 dneKTpUyecKkasa NPOYHOCTbL U3ONALUU

ornekTpudeckasa nNpoYHOCTb um3onaumm  kopnyca Y3WIT pomkHa ObiTh
AOCTaTOYHOM C TOYKM 3PEHUSA YCTOMYMBOCTU K NPoBO M 3awmTbl OT MNPSIMOro
KOHTakTa. McnblTaHne NnpoBoAaT B COOTBETCTBMM € 7.9.8.

6.2.11 YCTOM4YMBOCTbL K KOPOTKOMY 3aMblKaHWUIO

B ycrnoeusax nepeHanpshkeHust (KOpoTkoro 3ambikaHust) Y3WIT pomkHo
BblAEepXMBaTb TOKM KOPOTKOrO 3aMblKaHUSA, KOTOpble MOryT BO3HUKHYTb MpU €ero
akcnnyaTtauuu. MicneiTaHne npoBogaT B COOTBETCTBUM € 7.7.3.

6.2.12 ® yHKLUMOHUPOBaHNE UHANKATOpPa COCTOSIHUSA

OOwwe cBepeHus

Mpn npoBegeHWM  TUMNOBbIX  UCMbITAHWMA  COCTOSIHME,  MOKa3blBaeMoe
WHAWKATOPOM (MHOMKaTOpaMu), OOSPKHO AaTb ACHOE npeacTaBrieHne O COCTOSHUU
TOW 4acTu, C KOTOpoh OH (oHW) coeauHeH. Ona Y3WUIT ¢ npegycMoTpeHHown
WHAWKAUMEN MPOMEXYTOYHONO COCTOSHUSA NOCreqHee He CUMTAalOT NoBpeXaeHemM
nhgukatopa. Npyn Hannumm Gonee 4Yem ogHoro cnocoba MHAWKaLMKM COCTOSIHUS,
HanpvmMep MEeCTHOWN U UCTaHLMOHHOW UHAMKaU WK, crneayeT NpoBEpUTb UHAMKAL WO
kaxgoro Tuna. WMsrotoButenb OOMKEH NpeaycMoTpeTb  UHGopMauuio o
PYHKLUMOHMPOBAHUN UHAMKATOpa W AEUCTBUSIX, NpeanpuHMMaemblX B Crydae
N3MEHEHUs MHOMKAUUM COCTOAHUSA. NHOMKATOp MOXeET COCTOATb M3 ABYX 4YacTen,
06beAVHEHHbIX  COEAVHUTENbHBIM ~ YCTPOMCTBOM,  KOTOpoe  MOXeT  ObiTb
MEeXaHW4YECKMM, OMTUYECKMM, 3BYKOBbLIM, 3NIEKTPOMArHUTHbIM U T.4. OAHy 4acTb
3ameHs0T npu 3ameHe Y3WUI, n ee cnegyeT MCMbITbiBaTb, Kak yKka3aHO BblLLe.
Opyryto yactb He 3ameHsitoT npu 3ameHe Y3WUI, n oHa [ormkHA BbINOMHUTL
AOoNonHUTENbLHO He MeHee 50 onepauuni.

MpumeyaHue - Bo3gencteme coeqHUTENBLHOMO YCTPOMCTBA, KOTOpOe NpuBOaAUT
B AENCTBUE He3aMeHSeMylo 4acTb MHOMKATopa COCTOSHUSA, MOXHO UMWUTUPOBATb
apyrum cnocobom, yem fenctBue y3na 3ameHsemon 4vactu Y3WUIM, Hanpumep
OTAENbHBIM 3MEKTPOMArHUTOM UIN MPY>KAHOW.

Ecrm Ha wuvHOMKAUMIO NpUMEHSEMOro TuNa WMEEeTCH COOTBETCTBYHOLLMN
cTaHgapt, To TpeboBaHMAM ero [ofkHa YOOBMETBOPATb He3aMeHsiemasi 4YacTb
NMHOMKaTopa COCTOSHUS MPU YCINOBWUM, YTO UHAUKATOP AOSkeH 6bITb ncnbitaH 50
onepauunsiMu.



6.2.13 Usonauma mexay otaenbHbIMU LenaMU

Ecrm Y3UI cogepxu1T Lenb, 3neKTPUYeCcKn M3oNIMPoBaHHY0 OT MMaBHOW LienM,
N3roToBUTENb [OSPKEH NpegycMOTpeTb MHAGOPMAaLMIO, KacatoLyocs U3onsuum
MexXay LensMu U HanpskeHu, BblOepKMBaEMbIX U30MSLMEN, a Takxe cocnaTbCs
Ha COOTBETCTBYIOLLME CTaHAAPThI.

Mpn Hannyum Gonee ABYX uUenen AONs Kaxaon KoMOMHauuu Lener OOIPKHbI
ObITb cAenaHbl NOSICHEHNS.

M3onaumio n anekTpu4eckyto NPOYHOCTL U30MNALUM OTAENbHbIX Lienen crneayet
UcnbITaTb COMMACHO YKa3aHWAM U3roTOBUTENS.

6.3 TpebGoBaHUA K MEXaHMYECKOMN YaCcTH

Y3UIM  pormkHbl ObITb CHab>eHbl cpeagctBamun  ang MOHTaXa,
obecneymBalLyIMM  MEXaHMYECKYD HaOeXHOCTb. WcnbiTaHMs NpoBOAAT B
cooTBeTcTBUM ¢ 7.9.2.

6.3.1 O0OLwWume nonoxeHus

Y3UIM porkHbl ObITb OCHALLEHbl BbiBO4AMM, A€ BO3MOXHO 3IIEKTpUYECcKoe
noacoeamHeHne C NOMOLLIbHO:

- 3aXMMOB C BUHTaMU;

- Faex,;

- BUINOK;

- PO3eTOK;

- BE3BMHTOBbIX 3aXKNMOB;

- COeQMHEHNI, NPOKarblBaOLLMX N30NSLNIO;

- UNM Opyrmx yCTPOMCTB TaKom e 3hdeKTUBHOCTW.



6.3.2 MexaHn4eckue coegUHEeHUsA

a) BbiBogbl crnegyet npukpennsate kK Y3WUI Takmm obpasom, 4Tobbl Oblfno
obecneyeHo HeobXxooMMOE KOHTaKTHOe [AaBfeHne npu  3aTarMBaHumM  Unn
OTNYCKaHUN KPENEeXHbIX BUHTOB WM Orokupyroumx raek. [Ans ocnabneHus
KpenexHbIX BUHTOB Ui 6OKMPYOLLMX raek MOXET ObiTb HEOOXOAUM UHCTPYMEHT.

b) Bunkm wn wrencenbHble pPO3E€TKM [OOIPKHbI OTBeYyaTb TpeboBaHuAM
COOTBETCTBYIOLLMX KOHKpeTHbIX cTanaapToB M [OCT P 51322.1.

c) BuHTbI, TOKOBEOYLLME YaCcTU N COEANHEHUS

1) OneKkTpuyeckne wunm mMexaHudeckme COoeguHEHUs1 OOSTKHbl BblOepXvBaTb
MexaHu4YecKue Harpysku, BO3HMKaKoLLme Npyv HopMmaribHOW SKcnnyaTauun.

BuHTbI, NpumeHsiemble npy MoHTaxe Y3UI BO BpeMsi yCTaHOBKMW, HE OOSMKHbI
ObITb CaMOHAPE3HOro Tuna.

CooTBeTcTBMUE NPOBEPSAIOT OCMOTPOM W UCTbITAHMEM COorfnacHo 7.3.2.1.

2) JnekTpuyeckne COeguHEHUs OO0MMKHbI MMETb TaKytd KOHCTPYKLMIO, YTOObI
KOHTaKTHOe JaBfieHue He nepefaBarniocb vepes3 U30MALMOHHBIA Matepuan, Kpome
KepaMuku, crogbl Unn Apyroro Matepvarna C aHanorMdHbIMU XapakTepucTuKkamu,
eCcnM MeTaryiMyeckme 4YacTu HeOoCTaTOMHO 9nacTU4Hbl AN KOMMeHcauum
BO3MOXHOM YCaKu Uinn pacTeKkaHus N30nsLMoHHOIro Matepuana.

CooTtBeTCcTBME NPOBEPSIIOT OCMOTPOM.

O npurogHocTn matepuana cyaaT no HEM3MEHHOCTM Pa3MepPOB.

3) TokoBegywme 4acTM W COEOVHEHWs, BKMOYash WMEKLWMECS 4acTw,
npegHa3Ha4yeHHble ANs 3alWMTHbLIX NPOBOAHUKOB, LOMMKHbI ObITb NNGO:

- U3 megun, Mbo M3 cnnaea, coaepxallero no kpamHen mepe 58% meaun ans
yacTeWn, XonogHbIX B paboyem coctoaHun, unm 50% meau ans gpyrux Yactemn, nbo

- U3 Opyroro MeTanna unm metanna Cc noaxogswmm MoKpbITUEM, HE MeHee
KOpPPO3MECTONKOro, 4emM Medb, W MMEKLWEro npuemMrnemMble MexaHudeckue
CBOWCTBA.

CooteeTcTBYlOUME  TpeboBaHMA M UCMbITAHUA AN OnpeaeneHus
KOPPO3MECTONKOCTM HaxogAaTCcA B CTaguMu pacCMOTpeHus. 3Ty TpeboBaHus
Mo3BOSIAT MCMOMbL30BaThb ApyrMe marepuansl, UMellwme COOTBETCTBYOLLME
NMOKPbITUS.

TpeboBaHMA HacToAWEro MNOAMYHKTA He pPacnpoCTPaHSKTCA Ha KOHTaKThl,
3MEKTPOMarHUTHbIE uenu, HarpeBaTesnbHble 3MIEMEHTHI, oumeTtannbl,
TOKOOrpaHMyYnBaroLme MaTtepuanbl, LYHTbl, YacTWU SfIEeKTPOHHbLIX YCTPOMCTB, a
TaKXe Ha BWHTbI, ravku, BTYSKW, 3@XUMHble MNAacTUHbl WU aHanormyHble 4acTn
BbIBO,OB.

d) BMHTOBbIE BbIBOAbI A1 HAPY>KHBIX MPOBOAHUKOB

1) BbiBoAbl ANt HAPYKHBbIX MPOBOOAHUKOB AOSMKHbI OblTb Takumu, 4Tobbl Mpn
NPUCOEAUHEHHbIX MPOBOAHUKAX rapaHTUpoOBaTb MOCTOSIHHOE  Heobxoaumoe
KOHTaKTHOe [faBneHuve. Takue BbIBOAblI MOryT ObiTb MO0 BTbIYHOMO, NMBO
pe3bboBoro TMna. BeiBogbl OOMKHLI ObiTh SIErKO AOCTYMHbLI B NpegyCMOTPEHHbIX
ycrnoBusax akcnnyataumm. COOTBETCTBUE MNPOBEPSOT OCMOTPOM WM UCMbITAaHUEM
cornacHo 7.3.2.2.2.

2) CpeagctBa onsa 3axvma NpoBOAHWKOB B BbIBOA4AX HE CriefyeT Ucnonb3oBaTb
Ana dukcauum Apyrmx KOMMOHEHTOB, XOTH OHW MOryT (MKCMpOBaTb BbIBOAbLI U
npenaTcTBoBaTtb MX BpaweHuto. COOTBETCTBME MPOBEPSAIOT OCMOTPOM U
ncnbiTaHmem no 7.3.2.2.2.

3) BoiBOAbI AOMKHBI 06NMagaTe COOTBETCTBYIOLLEN MEXAaHNYECKOWN MPOYHOCTLIO.
BuHTBI 1 rakun ans 3axuma nNpoBOAHMKOB [OSDKHbI MMETb METPUYECKY pe3bly
ISO v gpyryto pe3bby, aHarnorMyHyro Mo wary M MexaHW4ecKOW NPOYHOCTW.
CooTBeTcTBME MPOBEPAIOT OCMOTPOM W uUchbITaHnem no 7.3.21 un 7.3.2.2.
BpemeHHO MOXHO ucnonb3oBatb pe3bbbl S, BA, UN, nockonbKy oHWM dhakTU4ecKn
aHarorMyHbl No Lwary 1 MexaHn4eckom npodHocTn pesbbe ISO.

4) BbiBOObl [OOMMKHbI MMETb TaKyld KOHCTPYKUMIO, 4TOObI MNpu  3axume
NPOBOAHMKA He Bbi3blBaTb €ro nospexaeHuni. CooTBeTcTBME NPOBEPSIOT OCMOTPOM
N ncnblTaHmem no 7.3.2.2.2.

5) BbiBOAbI OOMKHbI UMETb TaKyld KOHCTPYKUMIO, YTOOblI NPOBOAHMK Obin
HadeXHO 3axaT Mexgy MeTamnmyeckummn nosepxHocTamu.  CooTBeTcTBME



http://docs.cntd.ru/document/1200092653

NPOBEPSIOT OCMOTPOM U UChbITaHUsAMK no 7.3.2.1 1 7.3.2.2.1.

6) BbiBOObI OOMKHLI MMETb TaKyt0 KOHCTPYKLMIO M pPacrnonoXeHne, YToobl Hu
XECTKUA CMIOLWHOW, HW CKPYYEHHbI MHOrOMPOBOSIOYHLIA NPOBOAHMKU HE MOIU
BbICKOSMb3HYTb MpU 3aTAMMBaHUM KpenexHbiX BUHTOB U raek. [JaHHoe TpeboBaHve
He OTHOCMKTCS K BblBOAAM N04 HAaKOHEYHMK. COOTBETCTBUE MPOBEPSAIOT OCMOTPOM U
ncnbiTaHnem no 7.3.2.2.3.

7) BbiBogbl OOMKHbI ObITb Tak 3akpensieHbl WM pacnorfioXeHbl, YToObl npu
3aTArMBaHMM U OCnabneHun KpenexHblX BWHTOB WM raek BbiBOAbI HE MOIMU
BbINaCTb U3 MeCT ux kpenneHus Kk Y 3UT.

[aHHble TpeboBaHMA HE MCKIMIOYAT BO3MOXHOCTb BpALLEHUS MMM CMELLEHMS
BbIBOL, OB, OAHAKO ntoboe nx nepemeLleHne JormkHO ObiTb B 4OCTATOYHOM CTENEHU
OrpaHN4YEeHO, 4TOOblI MCKIIOYMTL HecooTBEeTCTBME TpeboBaHMAM HaCTOALLEro
CTaHgapTa.

Ons npegynpexageHus ocnabneHus 3axvMa  [oCTaTOuMHbIMW - CpeacTBaMu
CUUTAIOT NPUMEHEHME N30NMPYIOLLEro KOMnayHaa 1M CMofibl Npu YCIIOBUK, YTO:

- 3TN CPeACTBa He NoABepralnTCAa Harpy3kam nNpyv HopMmaribHOM SKcnyaTauum

- Ha UX 9(PPeKTMBHOCTb HE BNMSAIOT TemnepaTypbl, UMeLLMe MECTO B CaMblX
HebraronpuaTHbIX YCIOBUSIX, YKa3aHHbIX B HacTodAweM cTangapte. CooTBeTcTBUE
NPOBEPSIT OCMOTPOM, U3MEPEHNEM N UCTbITAHMEM cornacHo 7.3.2.1.

8) BWHTBI WM raMku KpenneHuss BbIBOAOB, NpefHa3Ha4YeHHble Ans
NOACOEOVHEHNS  3aWMTHbIX  MPOBOAHWKOB, OOSMKHbl  ObITb  CTOMKUMM K
CamMoOTBUHYMBaHMIO. COOTBETCTBME NPOBEPSAIOT UCTIbITAHNEM BPYYHYIHO.

€) be3BunHTOBLIE BbIBOAI ANS1 BHELLHNX MPOBOAHNKOB

1) BbiBOAbI AOMKHBI MIMETb TaKyt0 KOHCTPYKLINIO, YTOObI:

- Kaxabl NPOBOAHUK Obin 3axaT oTaenbHo. MNMpoBOAHUKM NOACOEAUHAIOT MUIn
OTCOEANHSAIT NGO BCE OAHOBPEMEHHO, NMMOO KaXabl MO OTAENBHOCTY;

- OblNa BO3MOXHOCTb HAOEXHO 3axaTb Ntoboe YNCno NPOBOAHMKOB, BMMOTb A0
MakcumMmarnbHO npegycMoTpeHHoro. CoOTBETCTBME MPOBEPSIOT  OCMOTPOM U
ncnblTaHneM cornacHo 7.3.3.

2) BbiBOObl AOOMKHbI MMETb TaKyld KOHCTPYKLMIO, 4YTOObI Mpu 3axaTum He
noBpexaarb NpoBoAHUK. COOTBETCTBME NPOBEPSIOT OCMOTPOM.

f) CoeanHeHus, npokanbiBatoLme U3onauunto, AN BHELUHMX NPOBOAHUKOB

1) CoeauHeHns, npokanbiBaloWme U30ONALUI0, [LOMKHbI  obecneyvBaTtb
HagexHoe MmexaHudeckoe coepuHeHve. COOTBETCTBME MPOBEPSIOT OCMOTPOM M
ucnbiTaHmem no 7.3.4.

2) BuHTbl, 06ecneymnBatolme KOHTaKTHOE AaBneHne, He criegyeT Ucnonb3oBaTtb
ANA  KpenneHus AOpyrMx 3fIEMEHTOB, XOTA OHWM MoryT yaepxmBatb Y3UIM wmmm
npegynpexaartb ero BpawieHne. CooTBETCTBME NPOBEPSOT OCMOTPOM.

3) BWHTbI He [OO0mKkHbl OblTb M3 MATKOrO WM MOABEPXEHHOro TeKydecTu
mMeTanna. CooTBETCTBME NPOBEPSHOT OCMOTPOM.

6.3.3 Koppo3uectonkme meTtannbl

3aXUMbl, KpOME MPWKUMHBLIX BUHTOB, OMOKMPYIOLLMX raek, COeAUHUTErbHbIX
YNnopHbIX Wanb, nposoga U T.M., OOMKHbI OblTb M3 KOPPO3MECTOMKOrO MeTanna,
Hanpumep megu, natyHm n T.n. (cm. FOCT P 51686.1 nTOCT P 51686.2).

6.4 TpeGoBaHUA K YCITOBUAM OKpY>KaroLien cpeabl

Y3WI B 3aBUCMMOCTU OT KOHCTPYKLIMM OOMMKHBI HAAEXHO paboTaTb B YCIOBUAX
OKpy>KatoLLen cpefbl, CYMTAIOWLMXCA HopMarbHbIMU. COOTBETCTBME MPOBEPSAOT MO
7.9.9. Y3UI HapyXHOW YCTaHOBKW AOSMKHbl UMETb 3alMTHBLIM 3KpaH U3 CTekna,
rmasypoBaHHOW KepamMWKU Wi ApYroro NOAXoAsero marepuana, yCTOMYMBOrO K
ynbTpadmoneToBOMY U3My4eHW0, KOPPO3UK, IPO3UN N TPEKUHTY.

Y3UIM fomkHbl MMeTb [OCTaTOYHble PacCTOSIHUA YTEYKM MO MOBEPXHOCTU
n3onauUmnmM Mexay ABYMS YacTSAMU C pa3HbIMU NOTEHLnanamu.

6.5 TpeboBaHusa 6e3o0nacHOCTU
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Y3UI pomkHbl GbiTb 6e3onacHbel npu paboTte B HOPManbHbIX YCIOBUSX
3KcnnyaTaummn CornacHo pekoMeHaaunsm.

6.5.1 3awmTa OT NPAMOro NPUMKOCHOBEHUA
HaHHble TpeboBaHusa kacatoTca goctynHocTn Y 3UIT, B KOTOpbIX MakcumarnsHoe

AnuTenbHoe pabodyee HanpshkeHue &/, npesbiwaer 50 B nepemeHHoro Toka
(oencTBylOLLEE 3HAYEHUE) UMM NOCTOSIHHOIO TOKa.

Ons  3awmTbl OT NPSIMOrO  MPUKOCHOBEHMS  (HEOOCTYMHOCTb  YacTen,
Haxogsawmxca nog HanpsbkeHnem) Y3UIT gormkHbl MMETb TaKyld KOHCTPYKUMIO,
4YTOObl HEMb3sl BbINO KOCHYTLCHA YacTen, HaxXOASAWMXCA Nog HanpsxeHueMm, Korga
Y3UI ycTaHoBneHo pAna npegnonaraemon  akcnnyataumn. CoOOTBETCTBUE
npoBepstoT no metoauke cornacHo FOCT 14254 (nyHkm 7.4).

Y3WUI, kpome HegocTynHbiX (CM. 4.5.2), OOMKHbI UMETb TaKyld KOHCTPYKLMIO,
4YTOObI NPV YCTAHOBKE UX KaK ANs HOPMarnbHOW 3KCnyaTauum n noacoeguHEHHbIX
K HMUM npoBofHuKkax 4actu Y3WUI, Haxoaswmecs nop HanpsbkeHvewm, 6binm 6bl
HeOOCTYMHbI AaXe Nocrne U3bATUS YacTeln, CHUMaeMblX 6€3 NOMOLLM MHCTPYMEHTa.

CooTtBeTcTBME NPOBEPSIOT OCMOTPOM U, NPU HEOBXOAMMOCTH, UCMLITAHNAMW NO
7.4.1. CoeguHeHvie Mexay BblBOAAMMU 3a3eMIEeHNA 1 BCEMU AOCTYMNMHLIMU YacTAMU,
npucoeauHaemMbiMy K HAM, OOIDKHO MMETb HU3Koe conpoTuBreHne. CooTBETCTBME
NPOBEPSIIOT UCMbITaHNeM no 7.4.2.

6.5.1.1 MexaHn4eckasi NpoOYHOCTb

Yactn Y3UI, nverowme oTHOLLEHME K 3aluMTe OT MPSIMOrO KOHTaKTa, OOSDKHbI
obrnagaTtb 4OCTAaTOMHON MEXaHNUYECKOM NPOYHOCTLI0. COOTBETCTBME MPOBEPSIOT MO
7.9.2.

6.5.1.2 TennocToMKOCTb
Uactn Y3UI, nverowme oTHOLLEHME K 3aluMTe OT MPSIMOrO KOHTaKTa, OOSDKHbI
obrnagaTtb 4OCTAaTOMHON TENNOCTOMKOCTLIO. COOTBETCTBME NPOBEPSIIOT no 7.9.3.

6.5.1.3 ConpoTuBneHme n3onauumn
ConpoTtuBneHve wusonauumM AOmMKHO ObiTb  AocTaTodHbiM.  CooTBeTCcTBUE
nposepstoT no 7.9.7.

6.5.2 OrHeCTOMKOCTb
M3onupyloume yactu kopryca AOImkHbl ObiTb MO0 HEBOCMIAMEHSIHOLLMMUCS,
mmbo camosaTyxaroymmn. CooTBeTCTBME NpoBepstoT no 7.9.4.

6.5.3 Co6cTBeHHas noTpebnsaemas MOWHOCTL 5,
Ona Y3WUM £, cnegyeT uamepaTb Npyv MakcUManbHOM ANMUTENbHOM paboyem

HanpsbkeHun L7, , korma Y 33U nogknoYeHo cornacHo UHCTPYKLMSAM M3roToBUTENS
06e3 Harpy3ku. MamepeHHOe 3HavyeHMe ToKa YTEeYKM He AO0mKHO ObiTb 6Gornblue
YKa3aHHOro U3rotoBuTeNeM.

6.5.4 Tok YTE4YKUN fPE cneayetr U3IMepATb nNpu MakCumalnbHOM  ONTUTENTbHOM

paboyem HanpspkeHun 7., korma Y3WIT nogkmoyeHo COrmacHO MHCTPYKLUAM
nsrotoBuTensa 6e3 Harpysku.

6.5.5 XapakTepucmka BINMH

Y3UIM pgorrkHo nnbo BbigepxvBaTh BIMH 6e3 dyHKUMOHANbHbIX M3MEHEHUN,
nmMbo noBpexaaTbCs B COOTBETCTBUM C KpuTepusimn 7.7.4 n 7.7.6.

Mpumeyanune - [JaHHas XxapakTepucTuka B COOTBETCTBUWM C UCMbITAHUAMU MO
7.7.4 n 7.7.6 He y4nTbIBaeT BO3MOXHOCTU BO3HUKHOBEHWNSI CKAQYKOB HanpshkeHusi B
cBasu ¢ BIMNH.
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6.5.5.1 BIlH, Bbl3BaHHbIE MOBPEXAEHMNSMN, BO3HUKAOLWMMM B 4YacTu BbICOKOro
(cpegHero) HanpsHKeHUS CUCTEMbI MUTaHWUS
Y3UIM ¢ PE-npoBoAHMKOM wunv npegHasHavyeHHoe [Afs 3KCnnyatauum B

pacnpegenuTenbHbIX cucTemax cregyet UCnbiTbiBaTb Npu Ll B COOTBETCTBUM C
7.7.4 v Tabrnmuen B.1 (npunoxerve B).

6.5.5.2 BlH, Bbl3BaHHbIE MNOBPEXAEHUSIMAN UK NOMEXaMUN B HU3KOBOJSIbTHON YacTu
CUCTEMbI NUTaHUSA

B paHHOM wucnbiTaHuM HeT Heobxogumoctw, ecmm &, paBHo Lip  uwmm
npeBbILLAET ero.
B ocTanbHbIX criydasx Y 3UI cnegyeT ucnbiTbiBaTb IGO0 npu 3HaYeHnsx BINTH

f/1, npuBedeHHbIx B Tabrmue B.1 (npunoxenne B), nnbo npu 3HadveHunax BIH,
yKa3aHHbIX M3roToBUTENEM COrfMacHo nepeyncrnieHnio w) 6.1.1, BoibupatoT Gonee
BbICOKME 3Ha4YeHud. [laHHOe ucnblTaHne NpoBoaAT B COOTBETCTBUM C 7.7.6.

6.5.6 CyMMapHbIi pa3psanHbIA TOK {Tqial
[aHHoe wucnblTaHMe npoBOAAT TOMbKO B TOM Crlydae, €Cfii CyMMapHbIi
pa3psagHbIv TOK 3asBneH U3rotoeutenemM B cootsetctTaum ¢ 7.9.10.

6.6 [lononHuTenbHble TPeOOBaHUA K UCMNbITAHUAM
AByxBBoAHbIX Y3WUI n ogHoBBOAHLIX Y3UI ¢
pa3aenbHbIMU BBOAHbLIM U BbIBOAHLIM BbiBOgAMMU

6.6.1 PerynupoBaHue Hanpsixe Husi
MpoLeHT perynmpoBaHnst HaNpPsbKeHUst JOSMkeH BbiTb yKa3aH U3rotoButenem, u
ncnbiTaHns nposogaT no 7.8.1.

6.6.2 HoMMHanbHbIN TOK Harpysku i
HoMuHanbHbIM  TOK Harpy3km [JoipkeH ObiTb  ykasaH W3rotoBuUTENEM, U
ncnbiTaHNs NposBogAaT no 7.8.2.

6.6.3 CnocoGHOCTL Bblae pXMBaTb NepeHanpsi)keHue Co CTOPOHbI HarpysKku
Korma usrotoButenb ykasbiBaeT 3Ha4YEHWE NepeHanpsikeHusi, BbiAepKMBaemoe
Y3WI co CTOpOHbI Harpy3ku, UcnblTaHne NpoBogaT no 7.8.4.

6.6.4 XapakTe puctuka neperpysku

He pomxHo npoucxoautb noBpexaeHus Y3UI wnm  nM3MeHeHus  ero
XapakTepuUCcTUK BCIieACTBUE Neperpy3ok, MUCMNbITbIBAEMbIX MPU  HOpMasibHOM
akcnnyatauun. CootBeTcTBME AaHHOMY TpeboBaHMo NpoBepstoT no 7.8.5.

7 TunoBble UCnbITaHUA

TunoBble MCMNbITaHUA BbLINOMHAIOT Ha Tpex obpasuax Mno Kaxaomy LMKIy
UCnbITaHWA, Kak ykasaHo B Tabnuue 2. B npegenax o4HOro LMKMa UCMbITaHUS
NpoBOAAT B NOpsiAKe, ykazaHHOM B Tabruue 2. [Nopagok LMKIoB MOXET MEHATLCS.
Tabrmua 2 - TpeboBaHMSA K TUNOBbLIM UCNbITAHMAM, Npuemnembim ana Y UMM



Linkn Bug vcnbitanus MTyHKT HocTynHoe HepocTtynHoe
ncrbl-
TaHW

CtauwnoHapHoe || NepeHocHoe || CTaumoHapHoe

Knacc ucnbitaHus

1 MaoeHTndmkaums n 6.1.1/6.1.2/7.2 pallpna|l na |(pallpa||pal Aa | Aa | Aa
MapKupoBKa

BbiBOAbI U 6.1.2/6.3/7.3 pallpal|l na ||pallpal|pnall pa || pal oa
coeuHeHns

3awuTa ot npamoro || 6.5.1/7.4 nallpall na ||pallpallpnall na || pa |l pa
KOHTaKTa

CobcTBeHHas 6.5.3/6.5.4/7.7.5 H/o||H/o || H/O ||[H/o||H/O|[H/O| H/O || H/O || H/O
noTpebnsemas
MOLLHOCTb U

AnddepeHL ManbHbIn
TOK

2 YpoBeHb 6.2.2/7.5 -
HanpspKeHUs 3awmTbl

Onpepenexve 7.5.1 H/o || H/o || H/O ||H/O||H/O||H/O| H/O || H/O || H/O
Hann4yuns
KOMMYTMPYIOLLETO
anemeHTa

N3mepeHue 7.5.2 aa || pa - ||maflpall - || ma ||Ba| -
OCTaTO4YHOrO
HanpsPKeHNs

NamepeHune dpoHta ([ 7.5.3 na |l na - pallpal - pa ||pall -
BOJHbI pa3psigHoOro
HaNPsPKEHNS




NamepeHne
npegensHoro
HanpskeHns
KOMBMHMPOBaHHOW
BOJHOM

7.5.4/7.5.5

aa

aa

aa

Onpegenexne
BENMNYUHbI
CONPOBOXOAOLLErO
TOKa

7.6.2

H/O

H/o

H/o

H/O

H/o

H/O

H/o

H/O

H/o

McnbiTaHne B
paboyem pexmme

6.2.6/7.6

MpenBaputensHoe
UcnblTaHve

7.6.4/7.71

aa

aa

aa

aa

aa

aa

McnbiTaHnsa knaccos
In ll B paboyem
pexvme

6.2.3/6.2.4/7.6.5/7.6.6/7.7.1

na

na

na

aa

na

na

McnblTaHna knacca
Il B pabouem pexume

6.2.5/7.6.7/7.7.1

aa

aa

na

McnblTaHns knaccos
[ n Il Ha cymmapHbIv
pa3psaHbIN TOK

6.5.6/7.9.10

H/O

H/o

H/O

H/o

H/o

H/O

TepmocTabunbHOCTbL

6.2.7/7.7.2

aa

na

aa

aa

aa

aa

na

aa

aa

6*

YcTon4mBoCTb K
KOpPOTKOMY
3aMbIKaHUIO

6.2.7/6.2.11/7.7.3

na

faa

na

aa

na

na

na

aa

aa

7*

XapaktepucTtuka
BIMH

6.2.7/6.5.5/7.7.6

na

na

aa

na

aa

na

na

na

na

XapaktepucTtuka
BIMH

6.2.7/6.5.5/7.7.4

na

na

aa

na

na

aa

na

aa

na

'Mbkue kabernm u
LUHYPbI U UX
coeNHEeHUs

7.9.1

aa

aa

aa




MexaHunyeckas 6.3/6.5.1.1/7.9.2.1 pallpall na ||pallpallpnall na || na |l na
NMPOYHOCTb

MexaHnyeckas 6.3/6.5.1.1/7.9.2.2 - - - pa | nallpa - - -
NMPOYHOCTb

ConpoTtuBneHue 6.5.1.3/7.9.7 pallnall na ||pallpallpnal ma ||na |l oa
n3onauum

AnekTpudeckas 6.2.10/7.9.8 pallpal|l na ||pallpal||pnall pa || Aal oa
NMPOYHOCTb N30MAL MK

OkpyxatoLas cpeaa, || 6.4/6.5.1/7.9.9 nallpal|l pa ||pallpallpnall na || nal na
kog IP

TennocTonkocTb 6.5.1.2/7.9.3 pallna|l na |(pallpa||pnal pa | Aal oa
BosaywHble 3a3opbl ([6.2.8/7.9.5.1 pal pal pma ||pal|lpa|mpall na || oal oa
N pacCcTosiHUA

yTEYKM

CrorkocTb K 6.5.2/7.9.4 pallpal|l na ||pallpal|pnall pa || Aal oa
Ype3mMepHoOMy

HarpeBy U OrHt0

TpekuHroctonkoctTb |(6.2.9/7.9.6 pallpal|l na ||pallpal|pnall pa || nal oa

[ononHuTenbHble UCNbITaHWA 48 ABYXBBOAHBLIX M OQHOBBOAHbIX C pa3aenbHbIMU
BbIBOAHbIMU BbiBoAamu Y 3T

BBOAHbIMU U

MpoueHT 6.6.1/7.8.1 pallna|l na |(|pnallpa||pnall pAa | Aal Aa
perynmpoBaHus

HanpskeHns

HoMuHanbHbIN TOK 6.6.2/7.8.2 palpall na ||pallpallpnall oa || na |l oa
Harpyskm

CTOMKOCTb K 6.6.3/7.8.4 H/o || H/o || H/O ||H/O||H/O]||H/O]|| H/O || H/O || H/O

nepeHanpsikeHno co
CTOPOHbI Harpysku




oTAenbHbIMU
Lensamm

XapakTepucTtuka 6.6.4/7.8.5 H/o || H/o || H/O ||H/o||H/O||H/O|| H/O | H/O || H/O
neperpysku
CToMKoCTb K 6.2.7/7.8.3 pnallpal|l pa ||pallpal pall Ho ||H/o| H/O
KOpPOTKOMY
3aMblKaHUIO CO
CTOPOHbI Harpy3Kku
10 || JononHuTenbHbIE NPOBEPKU U UCTbITaHUS
®yHKUMOHMpPOBaHWe || 6.2.12 pallna|l na |(pallpa||pnall aa || Aal Aa
nHgvkartopa
COCTOSAHMSA
M3onauns mexay 6.2.13 pal pal pa |pal|lpa|mpall na || pal oa

O6o3HaueHus: "ga" - ncnelTaHMe NPoBOAAT;

- UCMbITaHMEe He NpoBOaAT; "H/0" - HeobsI3aTENbHO.

* [INsi 4aHHOro NcnbITaHWUsA MOXET I'IOTpe6OBaTbCFI 6Gonee ogHOro KoMnrekTa o6pa3uos.

Ecrnm Bce obpa3ubl Bblaepxanm BCe UCMbITaHUS LUKMA, 3HAYUT KOHCTPYKLUS
Y3UI cooTtBeTCcTBYET MpeabsasnseMbliM TpeboBaHusaM. Ecnv gsa wnm Gonee
ncnbiTyemMblX 06pasyoB He Bbloepxanu wucnbiTaHus uukna, Torga Y3WUI He
COOTBETCTBYET TpeboBaHMAM HacToswero ctaHgapta. B cnyyae, ecnm xots 6bl
oovH obpasey, He BblaepXan UuMKna WCNbITaHUA, TO 3TO WUCMbITaHWE W
npegLliecTeyome emMy u3 3TOro WUCMbITATENbHOrO LMKMa, KOTOopble Mornm Obl
MOBMUSATbL Ha pe3ynbTaT AaHHOMO MUCMbITaHUA, crnegyeT NOBTOPUTH Ha TPeX HOBbIX
obpasuax, 1 Ha 3TOT pa3 H1 oauH obpaseL, He AormkeH ObiTb OTOpakoBaH.

Komnnekt mn3 Tpex obpasuoB MoXeT ObiTb MCMNOMb30BaH B MOCHEAYHLLMX
LMKNaxX UCNbITaHWUA MO YCMOTPEHWIO U3rOTOBUTENS.

Ecrnmn Y3UI B ocHOBHOM cooTBeTCTBYET TpeboBaHMAM cTaHAapTa Ha usgenve,
B KOTOPOM OHO YCTaHOBSEHO, TO AOMNYyCKaeTcs MCNonb3oBaTb TpebGoBaHUS 3TOro
cTaHgapTa, uckrnodas yHkumm Y 33U,

7.1 O6wue ycnoBusi UCNbITaHUN




Ecnm He ykasaHO nHoe, TO criegyeT nosnb30BaTbCA METOAMKOW UCTbITaHWA Mo
MOK 61180-1 [3].

Ecnm He ykasaHO WHOE, 3Ha4YeHUs MNEepeMeHHOro TOKa, MpUBEAEHHble B
HaCTOosILLEM CTaHAapTe, ABNSAITCA AENCTBYHOLLMMN 3HAYEHUSMMN.

MoHTax Y3UI n anekTpnyeckne COEANHEHWUS BbIMOMHAT MO UHCTPYKUMAM
N3roTOBUTENS.

McnbiTaHne NpoBOAAT Ha OTKPbITOM BO3A4yXe Npy TEMMepaType OKPYKatoLLEro
Bo3ayxa (20+15) ° C, ecnm He ykasaHo MHoe.

Ecnun He YKa3aHO NHOE, BO BCEX UCTbITaHUAX NMpu U,: ucnblTaTeneHbI Aonyck

Ha . porkeH cocTaBnsATb MUHYC 5%.

Mpn ucnbitannm Y3UI co BCTpoOEHHbIMU Kabensamu nocrnegHue no Bcen aAnvHe
cYUTaloT YacTbio ucnoiTyemoro Y 3UArT.

Bo Bpemsa ucnbiTaHua obcnyxmvBaHve nnn pasbopka Y3UI He gonyckatoTcs.
Mpn HeobxogumocTn Bce pasbeauHuTenn Y3UI gomkHbl 6bITb nogobpaHbl n
noacoenuHeHbl, Kak Toro Tpebyet wmsrotoButens. Ona Y3UM, umetoumx s3awmty
6onee ogHoro Buaa (cm. 3.7), ANA KOTOPbIX U3rOoTOBUTENb 0603Ha4YMn YypOBEHb
HanNpsHKeHUs1 3alLmThl, UCTIbITAHWUS creqyeT NPOBOAMTL ANA 3aWmMTbl Kaxaoro Buaa
C NapameTpamu, yKasaHHbIMU U3rOTOBUTENEM, KaXObI pa3 Ha HOBbIX OOpasuax.
Onsa TpexdasHbiX YCTPOMUCTB, B KOTOPbLIX 3ALLMTHBLIA KOMMOHEHT 3JIEKTPOCXEMbI
NMOEHTUYEH ONA 3alWMThl JaHHOIo B1Aa, UCTbITAHNE Kaxaon u3 Tpex a3 3ameHsieT
ncnbiTaHne Tpex obpasLoB.

CnepgyeT y4nTtbiBaTb, YTO ANS UMMYMbCHBIX UCMBITAHUN U U3MEPEHUA BaxHa
npaBunbHO BblbpaHHass MeToguka ucnbiTaHui. [lpu  ucnbiTaHun  TpebyeTtcsa
rapaHTus B OTHOLLEHMW TOYHOCTM 3anncu 3HaYEHNN.

Ecnun n3rotoButenem yctaHoBMEHbI pasHble TpeboBaHUS AN pas3beguHUTENen
Y3UI HapyXHON YCTaAHOBKM B 3aBUCMMOCTU OT OXMAAEMOro ToKa KOPOTKOro
3aMblKaHWsi CUCTEMbI NUTaHWSA, AOSTKHbI BbITb BbIMOSIHEHBI BCE COOTBETCTBYHOLLME
LUMKIbl MCMbITAHUA N8 Kaaon KombuHauum Tpebyemblx pasbveguHutenen Y 3UIM
COrnacHO 0XnaaemMblM TOKaM KOPOTKOro 3amblKaHUS.

7.1.1 UcnbiTaHne knacca | uMnNynbCHbIM TOKOM
McnbiTaHne  MMMyrnbCHbIM - TOKOM i,  OMPEAEnsieTcst ero napameTpamut:

MUKOBBIM  3HaAYeHNEeM fpeak, 3apsgom Y U yoenbHOM  aHepruen W/ R .
OAHOMOMCHBIM UCMbITATENbHBIN MMMYNbCHBIN TOK AOMMKEH AOCTUYb 3HAYeHUs

fpeak B TeyeHue 50 MKc, nepegava 3apsna {f AormkHa NPou3onTy B TedeHue 10
MC, paccevBaHue yaenoHon aHeprum ¥ f £ gormkHo npomsontn B TedeHune 10 mc.

B Tabrmue 3 npuBedeHbl 3HadeHus ¢ (Ac) wnF/R  (kOx/Owm)

COOTBETCTBEHHO 3HAYEHUSIM peak (KA.
Tabrmua 3 - MNMapameTpbl ncnbitTaHma Y3UI knacca |



MUKOBbINA TOK {peak (B 3apsn ¢ (B Teuenue 10 || YAenbHas aHeprvs #f A
TedeHne 50 Mkc), KA Mc), A (8 Tevenue 10 mc),
kKx/Om

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

Mprmevanme - OguH M3 BO3MOXHbIX UCTbITATENbHbIX MMMNYSIbCOB, OTBEYAOLLMX
BblLLeyKa3aHHbIM napameTpam, 10/350 ykasaH B MOK 61312-1 [2].

CooTHoLweHVe Mexay fpeak (kKA), & (Ac) n ¥/ R (kOx/Owm) B Tabrmue 3

cneayollee:

roe ¢ =510-4 c;

roe & =2,510-4 c.

Q = fpeaka,

2
WiR=12.0,

ﬂ,OI'IyCKVI Ha yKa3aHHblE B Tabnmue napamMeTpbl cnegyrowme:

lrpea.k - (£10%);
- (£20%);
Wik -(£35%).



7.1.2 Ucnbitanmnna Y3UI knaccoB | u Il HOMUHaNbHbIM pa3pAAHbLIM TOKOM

CtanpgaptHasa ¢opma BonHbl 8/20. [onyckn Ha ¢opMy BOSHbI TOKa (MMKOBOE
3HayeHve, BpeMs (ppoHTa 1 nonyBorHbl) - (£10%).

Honyckatotcs Hebonblwme KonebaHust UM OTKIIOHEHWS] OT YCTaHOBIIEHHOrO
3Ha4YeHus npu ycrnoswuu, 4YTo amnnurtyga noboro konebaHua He npesbiwaeT 5%
NMMKOBOro 3HadeHus. JTioboe nameHeHne NonspHOCTU Nocre NageHns Toka 4O Hyns
JOJDKHO ObITb He bonee 20% NMKOBOro 3Ha4YeHus.

[nsi ABYXBBOAHBLIX YCTPOMUCTB 3HAYEHNE U3MEHEHWUS NONSAPHOCTU LOSMKHO ObIThb
mMeHee 5%, 4TOObl He nNOBMMATbL Ha pe3ynbTaT W3MEPEeHUs npeaeribHoro
HanpskeHns.

M3mepeHune 3HaveHunst Toka, npoxoaswero Yyepes Y3WUI, cneayeT BbINOMHATL C
TOYHOCTbIO 00 +3%.

7.1.3 Ucnbitanue Y3UI knaccoB | 1 Il UMNYNbCHBIM HanpsiXxeHUeM

CtaHpgapTHas ¢opma BOMHbl HanpsbkeHuss coctaenaeT 1,2/50. [donycku Ha
dhopMy BOJHbI HANpPsPKeHUs criegyrowme:

- MMKOBOE 3Ha4eHue - (£3%);

- Bpemsi gpoHTa - (£30%);

- Bpemsi nonyBorHbl - (£20%).

KonebaHus unn OTKNOHEHUS OT YCTaHOBSIEHHOIO 3HAYEHNSt MOryT NPOU3ONTU Ha
nuke wmMnyneca. Ecrnm vactota Takmx konebanun cBbiwe 500 kly wmm
ANUTENbHOCTb OTKIIOHEHUA MeHee 1 MKC, B Uenax MpoBedeHus U3MepeHun
Bbl4EPYMBAIOT KPMBYIO 3HAYEHUI, N TOIdA MakCUMmarbHas amnnmMTyga 3Tou KpMBOW
onpegenyT NMKoBoe 3HaYeHNe NCMNbITaTeNbHOrO HaNPSXeHUs.

KonebaHusa, npeBbiwaoume Ha 3% MNUKOBOE 3HaYeHWe, HeaonyCTUMbl B
obnacTu nogbema nMnyrnbca HanpsXkeHus.

M3mepeHne HanpsbkeHns Ha BbiBogax Y 3UI cnegyet npoBOAUTb C TOMHOCTLIO
80 +3%. UameputenbHble npnbopbl JOMKHbI MMETb NPeaenbHYH LWMPUHY NOSOCHI
YacToT He MeHee 25 MU, a OTK/IOHEHME OT YCTAHOBJIIEHHOrO 3HAYEHUS OOSTKHO
6bITb MeHee 3%.

TOK KOPOTKOrO 3amblKaHUs UCMNbITATENbHOrO reHepaTopa OOIPKEH COCTaBnATb

meHee 20% HOMWMHaNbLHOTO paspsAHOrO Toka f,, OAHAKO OblTb [AOCTATOYHbLIM,
yTobbl  obecneymBaTb  COMPOBOXOEHVWE  UCMbITAHUST  KOMMYTALWOHHBIMMK
anemeHTamum HanpsixeHunsa Y 3UT.

7.1.4 UcnbitaHne Y3UI knacca lll kKoOMGMHMpoBaHHOW BONHOMN



CtaHgoapTHbIN UMNYMbC reHepaTopa KOMOWHMPOBAHHOM BOSHbI XapakTepuayeTcs
BbIXOAHBIM HanpsXeHneM B YCIIOBMSX Pa3OMKHYTOW Lenn M BbIXO4HbIM TOKOM B
YCITOBUSIX KOPOTKOro 3aMblkaHus. HanpshkeHne pasOMKHYTOW Lienu AOSKHO UMETb
BpemMs dopoHTa 1,2 MKC 1 Bpemsa nonynepuoaa 50 Mkc. TOK KOPOTKOro 3aMblkaHWUst
OOJSDKEH MMEeTb BpeMs opoHTa 8 MKC 1 Bpems nonynepuoga 20 MKC.

MpumeyvaHwue - [ina gansHenwero pykosoacTea no gaHHomy sonpocy cm. |IEEE
C62.45 [4].

Jlonycku Ha HanpshkeHne B COCTOSIHUM pa3oMKHYTOM Lenn L/, crnegyowme:

- NMMKOBOE 3Ha4eHue - (£3%);

- Bpemsi dpoHTa - (£30%);

- Bpemsi nonynepuoga - (+20%).

Cnepywoume 3HayeHus U3MepsitoT Ha reHepatope 6e3 pasBA3biBaOLLEroO
dunbTpa.

OTKMNOHEHNA HaMNPsKEHUS1 OT YCTaHOBIIEHHOTO 3HAYeHus unu KonebaHus B
obnactn nuka uMmnynbca JONYCTUMbI MPU YCHOBUKM, YTO amnnuvTyda e4uHUYHOro
nvka cocTtaBnseT MeHee 5% NUKOBOro 3HavyeHus. B 0Bbl4HO NpUMEeHAEMbIX Liensx
UMMYNbCHOro reHepartopa KornebaHus B 3TOM 4acTu ¢)pOHTa BOSHbI, BO BpeMS
KOTOpbIX HanpshkeHne He npesbiwaeT 90% NMKOBOrO 3HAYeHWs, Kak npaBumio, He
OKa3blBaOT CYLLUECTBEHHOIO BINSIHUA Ha pe3yribTaTbl UCNbITAHWIA, 1 TakKum obpasom
UMM MOXHO npeHebpedb. PopMa BOSHbLI HaNpPsKeHUs OoSmkHa ObiTb B OCHOBHOM
O HOHanpaBIEHHON.

[onyckn Ha TOK KOPOTKOrO 3amblkaHus (NMMKOBOE 3Ha4YeHue, BpemMsi (opoHTa U
nonysorHbl) £10%.

OTKMNOHEHNA TOKa OT YCTaHOBIIEHHOrO 3Ha4YeHus1 i konebaHusa AonycTUMBI
npy YCroBuKW, YTO BeENMUYMHA €OUHWYHOrO MUKOBOrO 3HayeHus Ha nuke opMbl
BOMHbI MeHee 5% nuKoBOro 3HaveHusi. Jlioboe M3MeHeHue NOonspHOCTM nocne
nageHus Toka Ao 0 gorrkHo ObITh MeHee 20% NUKOBOro 3HaAYEHUS.

[ns ABYXBBOOHbIX YCTPOUCTB 3HAYEHME U3MEHEHWUS NMOMNSIPHOCTM TOKa OOSTKHO
ObiTb MeHee 5%, 4TOObl He oOKasblBaTb BIUSAHMS HA U3MEPEHWE npeaeribHOro
HanpskeHs. PUKTUBHBIA MMMNefaHC reHepaTopa A0SmKeH OblTb HOMUHANbLHO 2 OMm.
Mo onpepeneHnio UKTUBHBLIA UMMEOaHC - 3TO OTHOLLEHWE MUKOBOrO 3HayYeHus

HanpshkeHUst PasoMKHYTOM uenun L/, K MNMKOBOMY 3HA4YeHUI0 TOKa KOPOTKOro
3amMblkaHus {g; .
MakcumarbHble 3Ha4YeHWs MUKOBOTO HamnpshkeHUsi pa3oMkHyTon uenu L. u

MUKOBOrO TOKa KOPOTKOMO 3aMblkaHusa {. - 20 kB 1 10 kKA cooTBeTcTBEeHHO. Ecrm
3Ha4YeHus BbILe, criegyeT NpoBoAUTb UChbITaHua knacca .

B cxemy BBOOAT pasBs3biBalowmn (06paTHbIA) GUMNLTP B COOTBETCTBUM C
pucyHkom 1 unm 2. Takyto cxemy uenu MPUMEHSIIOT TOMbKO Mpu onpeaeneHnv
N3MepsieMoro npeaensHoro HanpsikeHus Y 3UrMT.

PucyHok 1 - lpumep pasBsasbiBarowero ¢punbtpa ans ogHodasHon
ceTtun

lMeHepaTop KOMEMHW-
POBAHHON BOMHBI

PaszgnabiBaumi huneTp

T L
o Lj - o - f
WCTOYHME M > - g 4 YSMH

MUTaHWA [y
BE i i

SaLMTHEIA 3a3eMNAILMA NPoBOOHWK

PucyHok 1 - Mpumep passsbiBatoLLero mnbTpa Ans ogHogasHon cetu



PucyHok 2 - lpumep pasBsasbiBarowero ¢punbTpa ansa tpexcgpasHoun
cetn

leHeparop KOMBKMHA-
POBaHHOW BONHEI

: T

Paasrasisaoumia dunstp

L1

L2
CeTeBol HCTOMHUK

NUTaHKA NepeMerHore L3
W NOCTOAHHOM TOKa

HHAHAH

N = o e T
SR

ZallMTHLIA 3a3eMNALMA NPOBOOHME

PucyHok 2 - MNpumep pasesasbiBatoLLero dmnbTpa ass Tpexdia3Hom ceTu

[donyckn Ha napameTpbl (pOpMbl BOSHbI, YKasaHHble B Tabnuue 4, cnepyet
y4nTbiBaTb Ha BBOAE, rae nogcoeanHeHo Y3UM B Lensax, NoKazaHHbIX HAa PUCYHKaXx
1 1 2. MNpu npoBepke opmbl BOMHbI UMMNELAHC CETU UMUTUPYHOT COeaUHEHWEM
BMecTe nposoaHukos L, N n PE.

Tabnuua 4 - [lonyckn Ha napaMmeTpbl popMbl BOMHbI Npu ucnbitaHum Y 3UIM knacca
I

MapameTp BOMHLI HanpsxeHune ToK KOpOTKOro
pasomMkHyToi uenu T, 3amMblkaHus I,
0,

[MnKoBble 3HaYeHUst 3% U../2 Om+10%
Bpewms cpoHTa, MKC (1,2+30)% (8+£10)%
Bpewmsi nonynepuoaa, (50+20)% (20£10)%
MKC
MpumeyaHwue - B Tabnuue yuTeHbl BAMAHMA pa3BA3biBaOLIEro unbTpa.

71.5 MWcnbitaHne Y3UIM, knaccudpuumpyemMbiXx UCKAOYUTENBLHO ANs
HapyXHOW YCTaHOBKM U MOHTUPYE MbIX HE4OCTYNMHbIMUN

Ana Y3WI, knaccudmumpyeMbix UCKIIOYUTENBHO ANS HAPYKHOW YCTaHOBKW U
MOHTUPYEMbIX HEAOCTYMHbLIMW, MPUMEHEHNE MPAMOYrOSIbHOrO AEPEBAHHOMO ALLMKA,
BHYTPEHHME MOBEPXHOCTU KOTOPOro MOKPbITblI NanMpocHon Gymaron unm maprew,
TpebyeTcsa TONbKO ANs MCMbITaHUA No 7.7 n 7.8, ecnn M3rotoBUTeNneM caenaHa
CCblIfiKa Ha COOTBETCTBUE AaHHbIM Nogpasaenam.

Y3Un



/picture/get?id=P017C&doc_id=1200086907

7.2 NpeHTUKaLumMa 1 MapKnpoBKa

7.2.1 NMpoBepka nuaeHM@pKauum 1 MapKupoBKHU
MpoBepKy naeHTUdmKaLmm 1 MapKMpoBKU OCYLLECTBASOT OCMOTPOM COrfiacHO
cooTBeTCcTBYyOWMM TpeboBaHuam 6.1.1 n 6.1.2.

7.2.2 UcnbiTaHWe HecTMpae MOCTU MapKUPOBKU

[aHHOe ncnbiTaHne NPOoBOAAT ANS MAPKMPOBKM BCEX TUMOB, 3a UCKIMOYEHMEM
BbINOMMHEHHOW TUCHEHUEM, LUTaMMOBKOW N rPaBUPOBKOMN.

McnbiTaHne npoBogAaT NpOTMPaHMEM MapKMPOBKWU BPY4YHYKO B TeyeHune 15 c
KYCOYKOM BaTbl, CMOYEHHbIM BOAOW, W elle B TeyeHue 15 C KyCO4YKOM BaThl,
CMOYEHHbIM B anudaTU4eckoM rekCaHOBOM pacTBopuTene (C coaepxaHvem
apomMaTmyeckmx BewecTB MakcumanbHo 0,1% obbema, ¢ KaypubyTaHOMOBbIM

yumcriom 29, HayarnbHoM ToYKol Kunenust 65 °C 1 yaensHbiM BecoM 0,68 ricm= ).
Mocne ucnbiTaHNst MapKMPOBKa A0SMKHA NErko YnTaTbCs.

7.3 BbiBOoAblI U coeAUHEeHUs

lMpoBEpPKY BCTPOEHHbLIX BbLIBOAOB M WX COOTBETCTBME MNpeabsABIiiEMbIM
TpeboBaHuaM npoogaT no 7.3.1.

7.3.1 O6bwype ycrnosusa ucnbiTaHun Y3UI ycTaHaBnmMBaloT MO pekoMeHOauusm
N3roTOBUTENA W 3aWMLLAOT  OT  HebnaronpusiTHbIX BHELUHWX BO34ENCTBUM
(HarpeBaHVs UM OXNaXOEHUs).

Ecrnmn He ykasaHo vHoe, Kk BbiBogam Y 3T (Tpu obpasua kaxaonm KOHCTPYKLUK)
NOACOeMHAIOT MPOBOAHMKM B COOTBETCTBUM C Tabrmuen 6 (ons ABYXBBOAHbIX
YCTPONCTB M OOQHOBBOAHbLIX C pas3gefibHbiM BBOAOM M BbIBOAOM) U MHCTPYKLMEN
n3roToBuTENA (N9 OCTanbHbIX OAHOBBOAHBLIX YCTPOUCTB), 3akpennaT Y3UIT Ha
aepeBaAHHOM Aocke TonuwmHom 20 MM, OKpalLeHHOW MaTOBOW YEpPHOM KPaCKOMW.
Cnocob KkpenneHuss OOMkKeH COOTBETCTBOBATb TpPebOBaHMSM, KaCaroLMMCS
CPEACTB MOHTaxa, peKOMeHA0BaHHbIX N3rOTOBUTESEM.

OpgHako Y3WUI, wucnbiTbiBaeMble no knaccy |, n ogHoBBoaHble Y3WUI],
ncnbiTbiBaeMble Mo kraccy ll, ¢ HoMMHanbHbIM paspsagHbIM TOKOM 5 KA, OOIMKHbI

ObITb CNOCOOHBI K NOACOEANHEHUIO MPOBOAHMKOB CEYEHMEM He MeHee 4 MM 2,
Bo Bpems ucnbiTaHua obcnyxmBaHve unv pasbopka obpasia He 4oMycKaeTcs.

7.3.2 Pe3bboBble BbIBOAbI

7.3.2.1 AcnbiTaHne HagexXHOCTU BUHTOB, TOKOBEAYLUMX YacTen U COeaANHEHWIA

CooTBeTCcTBME NPOBEPSIOT OCMOTPOM, @ ASI9 BUHTOB, NpefHa3Ha4yeHHbIX ANs
noacoenuHeHns NpoBogHUKoB K Y 3UIT, cnegytowmm ncnbiTaHnem.

BuWHTbI 3aTarMBatoT 1 ocnabnstot:

- DecaTb pas3 - 4Ns BUHTOB C pe3bboi 13 N30NALMOHHOIo MaTtepuana;

- NSATb pas3 - BO BCEX OCTallbHbIX Cry4asix.

BUHTBI vnn ramkm ¢ pe3bbon M3 MIONSALUMOHHOrO MaTepuana Kaxabli pas
MOMHOCTbLID CHMMAalT W BCTaBMAT BHOBb, €CIM 3TO MO3BOSIIET KOHCTPYKLUMS
BUHTA.

McnbiTaHnss NpoBOAST C MOMOLLULIO yAOOHOM UCNbITaTeNbHOM OTBEPTKM Wi
Kntoda, NpyKragbliBasi BpalLatoLLmin MOMEHT no Tabnunue 5.

Tabrmua 5 - lnameTpbl pe3bObl BUHTOB U NPUKIIaabliBaeMble KPYTALLME MOMEHTbI



HomuHanbHbIM guameTp pe3bbbl, MM

KpyTawmin MmomeHT, H-M, ons Knaccos

o 28

Cs. 28

ao

3,0

3,2

3,6

41

47

5,3

6,0

8,0

10,0

0,20

0,25

0,30

0,40

0,70

0,80

0,80

1,20

2,50

0,4

0,5

0,6

0,8

1,2

1,8

2,0

2,5

3,5

4,0

0,4

0,5

0,6

0,8

1,2

1,8

2,0

3,0

6,0

10,0




BUWHTBI 4OMmMKHbBI 3aTAMMBaTHCS NABHO.

Kaxgbiv pa3 npu ocnabneHnm BUHTa NpOBOAHMK CHUMALOT.

3HayeHua rpadbl | OTHOCATCA K BUHTamM 6e3 rofloBoK, €Cnv BUHTbI, Byay4uu
3aTAHYTbl, HE BbICTYNalOT M3 OTBEPCTUS; OHU TaKXke KacalTCca APYrMX BUHTOB,
KOoTopble He MOryT ObiTb 3aTsHYTbl C MOMOLLLID OTBEPTKM C pa3mMepoM ne3Bus
6oree gnameTpa BUHTA.

3HayeHus rpadbl Il OTHOCATCSA K BUHTaM, 3aTArMBaeMblM OTBEPTKOMN.

3HadeHusa rpadbl lll OTHOCATCSA K BMHTaAM M rarkam, 3aTArMBaemMblM WHbIM
WHCTPYMEHTOM.

Ecnm BMHT uMeeT LecTUrpaHHylo rofioBKy CO LWnMUeM And 3aTAarvBaHus
OTBEPTKOM M 3Ha4veHus B rpadax | un Il pasHble, UCMbITaHMA MPOBOOAT OBaXbl,
npuknagbiBas K ogHoMmy ob6pasuy KpyTAWMn MOMEHT, ykasaHHbin B rpade I, k
rorfiloBKe BMHTA, a K Apyromy obpasuy - MOMEHT, yKasaHHbIM B rpagee Il, ¢ nomoLbto
otBepTkU. Ecrm 3HaueHusa B rpadax Il n lll ognHakoBbl, NPOBOASAT UCMbITAHME C
NCnosb30BaHWEM TOSNbKO OTBEPTKM.

Bo Bpems ncnbiTaHus pe3bboBble COeAUHEHUS HE OOIPKHbI OCNabnaTbCs U He
AOJSDKHO ObITb NOBPEXOEHUN, TAKMX, KaK NOSIOMKa BUHTA, LUIULIEB FOSIOBKMK, pe3bbbl,
wanbd nnm ckob, BIMALLMX Ha AanbHenwyto akcnnyaTtaumio Y 3T,

Kpome TOro, He [o0/kHbl ObiTb NOBPEXOeHbl O0OOMOYKM U KPbILKK.
CooTtBeTcTBME NPOBEPSIIOT OCMOTPOM.

7.3.2.2 lNpoBepka HAOEXHOCTM BbIBOAOB A1 BHELLHNX NPOBOAHNKOB
CooTBeTcTBME NPOBEPAOT OCMOTPOM W UCMNbITaHWeM corfacHo 7.3.2.2.1-
7.3.2.2.3.
McnbiTaHnss NpoBOAAT C MOMOLLBID COOTBETCTBYHOLLEN OTBEPTKM MMM KIOYa,
npvknagbiBas KpyTALWMA MOMEHT no Tabrumue 5.

7.3.2.2.1 BbiBOgbl oOCHaW@T MeAHbIMU MPOBOOHUMKAMW HaWMEHbLIEro  Unu
HaMbOomMbLLEro CeYeHus, ykazaHHoro B 7.3.1, CNOWHbIMUA UM CKPYYEHHBIMW, YTO
Hanbonee HebnaronpusITHO.

MpoBOOHMK BBOAAT B BbIBO4 HAa MMHMMAarbHOE YKaszaHHOE PacCTOAHME WNn,
€CITM OHO He yKa3aHo, TO OO TeX Nop, Noka OH He BLICTYMUT C NPOTUBOMOSIOXKHON
CTOPOHbl W He 3alMeT noroxeHne, Havbonee OGnaronpusTHoe  ANs
BblCKarnb3blBaHUS.

BUWHTBI KpenneHus 3aTarMBaroT KpYTSALWMM MOMEHTOM, paBHbIM 2/3 yKa3aHHbIX B
COOTBETCTBYIOLWEN rpade Tabnmubl 6.

Tabrmmua 6 - CeyeHns noocoeanHsIEMbIX MEOHbIX MPOBOOHWMKOB AN BbIBOAOB
pe3bboBoro 1 6e3pe3b60BOro TMNOB



MakcmmanbHbIM ANUTENBbHbIN HomuHanbHblie cevyeHnsa nogcoeanHAEMbIX
TOK Harpysku ons NPOBOAHWNKOB (€ANHCTBEHHbIN MPOBOAHWK)
AByxBBOAHbIX Y 3UIM nnm
oaHoBBOAHbIX Y3l ¢
pasfenbHbIMU BBOOHLIMA U
BbIBOAHbIMM BbiBOgamuli | A
Ceuenue no ISO, mm 2 Paswvep B cucteme
AWGZ)
Jo 13 Or 10 po 25 Or 18 po 14
Ce. 13 po 16 " 1,0 " 40 18 " 12
n 16 n 25 n 1’5 " 6,0 " 16 n 10
n 25 n 32 n 2’5 Al 10’0 " 14 n 8
" 32 " 50 " 40 " 16,0 o122 " 6
" 50 " 80 " 10,0 " 250 " 8 " 3
" 80 " 100 " 16,0 " 350 " 6 " 2
" 100 " 125 " 250 " 50,0 " 4 " 1

I} CornacHo TpeGoBaHMIO ANA HOMUHAmNbHLIX TOKOB A0 50 A BKMHOUYUTENBHO B
BbIBOAAX [OOMKHbI 3aXUMaTbCA MNPOBOAHUKM, a TaKXe CKPYYeHHble XecTkue
NPOBOAHVKW; AOMYyCKaeTca MNpUMeHeHne MMOKMX NPOBOOHMKOB. TeM He MeHee

[lonycKaeTcs, YToObl BbIBOAbLI ANA MPOBOAHMKOB ceveHnem ot 1,0 oo 6,0 mm 2
npegHasHavanuch O5s 3aXKMMa TOMbKO CMMOLLHBIX MPOBOAHUKOB.

21 AWG (AMepurKaHCKMiA CoOpTamMeHT MPOBOAOB) - CUCTEMA MOEHTUMKALN
NpOBOAOB, 3HAYEHWs [OMaMETPOB KOTOPbIX HaxXoOATCA B eOMETPUYECKON
nporpeccun mexay pasmepamu 36 n 0000.

3aremM Kaabli NPOBOLHMK MOABEPralT PaCTSHKEHMIO YCUIMMEM, YKa3aHHbIM B
Tabnuue 7. Ycunme npuknagbiBaloT 6e3 pbiIBKOB B TedeHe 1 MUH B HanpasreHum
OCW NPOBOAHMKA.

Tabnuua 7 - Ycunue pacTsxeHns



CeueHne npoBoaHVKA, [o 4 Jo 6 Jo 10 Jo 16 Jo 50

MM 2

Ycunve, H 50 60 80 90 100

Bo BpeM4dA UCMNbITaHNA NPOBOAHWK HE OOIPKeH 3aMeTHO CMeLlaTbCA B BbiBOAE.

7.3.22.2 B BblBOAbI BCTaBNAT MeAHble MPOBOOAHWMKM HaMMEHLLUETO WK
HaMbOmMbLUEro CevYeHusi, ykasaHHoro B 7.3.1, CNSOWHbIE WIWM CKPYYEHHble, 4YTO
Hambonee HeGNaronpPUSATHO, BUHTbI KPensieHUs 3aTArMBaroT KPYTALWM MOMEHTOM,
paBHbIM 2/3 OT yKasaHHbIX B COOTBETCTBYIOLEN rpade Tabnuubl 5. 3aTeM BUHTbI
ocnabnsoT, 3aXaTyro YaCcTb NPOBOAHMKA U3BMNEKAIOT 13 BbIBOAA M OCMATPUBAIOT.

MpoBOOHMKM HE OOSMKHbI WMETb HM  YPE3MEPHbIX MOBPEXOEHUA, HU
pa30pBaHHbIX XUI.

MpPOBOAHMKN CHUTAKOT YPE3MEPHO NOBPEXKAEHHBIMU, ECINIM OHN UMEIOT rIybGoKme
UM ocTpble nopessbl.

Bo Bpems ucnbiTaHnst BbIBOAbI HE AOMMKHbI OCrAbnAaTbCA U HEe AOMKHO ObiTb
NMOBPEXOEHUN, TaKMX KaK MOSMIOMKA BWHTA, LWMLEB FONMOBKW, pe3bbbl, Wwanb wunm
CKOO, BNMAIOLLMX Ha JanbHENLLYIO 3KCnyaTalmio BbiBoAA.

7.3.2.2.3 B BbiBO4 BCTaBMAKT XECTKMA CKPYYEHHbIN MeOHbIA MPOBOOHUK,
cooTBETCTBYIOWLWMI Tabnmue 8.
Tabnuua 8 - Paamepbl npoBogHMKa



HomuHarnsHoe ceveHne CKpy4Y€eHHbI NPOBOLHMK
3aXMMaeMbIX NMPOBOAHMKOB, MM £
YUncrno xuin HOuameTp »un, Mm

(0]} 1 no 2,5* 7 0,67

" 1 " 40" 7 0,85

" 15 " 60" 7 1,04

" 25 " 10,0 7 1,35

" 40 " 16,0 7 1,70

" 100 " 250 7 2,14

" 16,0 " 350 19 1,53

" 250 " 50,0 Ha paccmoTtpeHum Ha paccmoTtpeHun
* Ecrnm BbiBOA, NpeaHa3HayYeH Anst 3auma TOSNbKO CMIIOLHbIX MPOBOAHMKOB (CM.
CHOCKM B Tabnuue 6), ncnbiTaHne He NPoBOAAT.

Mepen BBEeAEHMEM B BbIBOA >XMriaM NPOBOLHUKA MPuUAAOT COOTBETCTBYIOLLYHO
chopmy.

3arem npoBOOHMK BBOAST B BbiBOA4 A0 TeEX MOp, NoKa OH He AOCTUrHET AHa
BblBOAA MUIN HE BbICTYMUT C NPOTUBOMONOXHOW CTOPOHbI M HE 3aMET NOSIOXKEHME,
Hanbornee 6naronpuaTHOE AN BbiCKanb3biBaHMWS.

BUHTbI KpEnneHnst nu rakun 3aTarMBaroT KPyTALWMM MOMEHTOM, paBHbIM 2/3 OT
yKa3aHHbIX B COOTBETCTBYIOLLEN rpade Tabrmubl 5.

Mocne mcnbiTaHMa HWM OgHa XWra NPOBOAHMKA HE OOShKHA BbICKONb3HYThb M3
BbiBOAa Y3WUT.



7.3.3 Be3pe3bb60Bble BbIBOADI

McnbiTaHne Ha BbITSArVBaHue

CooTBeTCTBME NMPOBEPSIOT CrIEAYIOLLMMUN UCTbITAHUAMW.

K BblBOOaM MOA4COEAMHAOT HOBble MPOBOAHWKW, TUM, MWHUMarbHoe W
MaKkCuUMarbHOe CeveHUsi KOTopbliX ykadaHwbl B 7.3.1. [MpoBOAHMKM MOryT ObITb
CMMOLLUHbIE UIN CKPYYEHHbIE, BbIBMpatoT Hamboriee HeGNaronNPUATHLIN BapuaHT.

3aTeM Kaxabli NPOBOAHUK NOABEPratoT PaCTSIKEHUIO YCUIMEM, YKa3aHHbIM B
Tabnuue 9. Ycunue npvknagbiBatoT paBHOMEPHO B TedeHne 1 MuH B HanpaBneHuu
OCV NPOBOAHMKA.

Tabrmua 9 - Ycunue pactsaxeHus

CeyeHnue 0,510,751 101 15 25 || 4 6 || 10 || 16 25 || 35
NPOBOAHWMKA,

MM 2

Ycunve, H 30 || 30 |[ 35| 40 | 50 |60 || 80 | 90 || 100 || 135 || 190

Bo BpemMa WUCMNbITaHNA NPOBOAHUK HE [OOJIKEeH CMellaTbCA B BbiBOAE U HEe
AOJDKHO ObITb NPU3HaAKOB ero noBpexgeHuns.

7.3.4 CoeanHeHus1, NpoKarnbiBaloLWwme U30NALMUIO

7.3.4.1 UcnbiTaHne Ha BbiTArMBaHWe ana BoiBogoB Y 3UI, npegHasHa4veHHbIX Ans
OAHOXMIMbHbBIX MPOBOAHNKOB

CooTBeTCTBME NPOBEPSIIOT CNEAYIOLLMM UCMbITAHUEM.

B BbIBOAbLI NOACOEOMHAIOT HOBble MeLHble MPOBOAHWKM HauMEHbLUEro WIn
HanmbosbLIEro MOMEPEYHOro CeYeHMs M3 yKasaHHbiXx B 7.3.1, CNfOWHblE Wn
CKpYyYeHHble, BblOMpatoT Hambornee HeGNaronpUATHLIN BapuaHT.

BWHTBI, ecnv umetoTcs, 3aTAarMBaroT KPyTALLMM MOMEHTOM no Tabnvue 5.

MpoBOOHMKKM, KaxdblA pa3 HOBble, MOACOEAUHAOT U OTCOEAUHANT MNATb pas.
Mocne kaxgoro nogcoeuHEHUs MNPOBOOHUKW MNOABEPralT TAHYLEMY YCUMUH,
npvKknagbiBaeMoMy paBHOMEPHO B TedeHve 1 MWMH B HanpaBfeHuM ocu
OTBEOEHHOro NPOBOAHMKA, COIMACHO 3Ha4YeHMsaM Tabnmubl 9.

Bo BpemMs ucnbiTaHMa NPOBOAHUK He OOSPKEH CMeLaTbCs B BblBOAE UM He
AOJDKHO ObITb NPU3HAKOB €ro NOBPEXAEHUS.

7.3.4.2 VicnbiTaHne Ha BbITArMBaHue Ans Bbieogo Y 3UIM, npegHasHadeHHbIX O5s
MHOIOXMUIbHbIX Kabenewn unn LWHypoB

McnbiTanne Ha BbiTArMBaHne ana BbiBogoB Y3WI, npegHasHayeHHbIX Ons
MHOTOXUMbHbIX Kabenen wvnu wHypoB, npoBogsaT no 7.3.4.1. MNpu aTtom ycunue
NPUKNaabIBaloT KO BCEMY MHOMOXUITbHOMY MPOBOAY UMW LUHYPY, @ HE K OTAENbHON
xune.

Ycunue &, H, BblumMcrsAT no dpopmyne

F=F(x)dn,

roe F(x) - ycunme Ons OOHOWM »WNbl B COOTBETCTBUM C MOMEPEYHbIM CEeYEHNEM
O HOro npoBofgHuKa (cM. Tabrmuy 9), H;

# - YMCIIO XMn.

Bo Bpems ncnbiTaHusa kabenb unm WHYp He LOPKEH BbICKONMb3HYTh U3 BbiBOAA.



7.3.5 Nankun, BUNKa, poseTka
CooTBeTcTBME NPOBEPAOT OCMOTPOM W1 MPOOHBIM MOHTaXOM.

7.4 AcnbiTaHue 3alUTbl OT MPAMOro NPUKOCHOBEHUSA

7.4.1 U3onupoBaHHbIe Yacm

O6pasey ycTaHaBnMBalwT, Kak [And HOPManbHOM  aKChnyaTauuu, W
noacoeauHSAT NPOBOOHMKU HaMMEHbLLero, a 3aTeM HavbOonblUero ceyeHns u3s
ykasaHHbIx B 7.3.1. McnbiTaHne npoBogaT no 7.3.1.

Ana Y3UI BTbIMHOrO WMCNONMHEHUs1 (KOTOPble MOXHO 3aMEHWUTb C MOMOLLBIO
WMHCTPYMeHTa) ucnbiTatenbHbin wyn (no FOCT 14254) npuknagbiBaloT BO BCEX €0
BO3MOXHbIX MOSIOKEHUSIX, KOrda BUIKa YacTUYHO WNM MOMHOCTLIO BBedeHa B
LUTENCEernbHYH PO3ETKY.

[na onpegeneHns KOHTakTa C COOTBETCTBYHOLIENW YacTbio MPUMEHSIOT
3MEKTPUYECKMI NHANKATOP HanpsxeHnem He meHee 40 n He 6onee 50 B.

7.4.2 MeTannnyeckne 4yacm

MeTannuyeckne 4acTu, KoTopble AOCTynHbl, korma Y3WUI nogknoyeHo u
YCTaAHOBMEHO, KaKk Afs HOpMasbHOW 3JKcnsyaTauun, OOMKHbl OblTb 3a3eMrieHbl
nocpeacTBOM COEAUHEHUSA C HU3KUM COMPOTMBIIEHMEM, 3@ UCKMKOYEHMEM MESKMX
BWMHTOB W T.M., U30MMPOBaHbl OT YacTen, HaxXOASALWMXCS Nog HanpsbkeHuem u
npegHasHayeHHbIX AN KpenneHWss OCHOBaHUW W KPbIWEK WM 3aKpbiBaloLmMX
NMacTUH LWTENCernbHbIX PO3ETOK.

TOK OT UCTOYHMKA MEPEMEHHOr0 TOKa HanpshkeHuem (B OTCYTCTBME Harpysku)
He cBblwe 12 B, paBHbI 1,5 HOMWMHANBHOrO TOKa Harpy3ku unm 25 A (BblGupatoTt
HavborblUee 3Ha4YeHWe), MPOMyCKalT MeXdy BbIBOOOM 3as3eMSIieHUs U Kaxaooun
AOCTYMHOW METanNMYeCcKom YacTblo No o4epean.

M3mepstoT nageHve HanpshkeHUst Mexay BbiBOOOM 3a3eMSieHus U LOCTYNHOM
MEeTarmIM4eCckon YacTblo U BbIYUCAAOT COMNPOTMBIIEHME MO TOKY W MNadeHuo
HanpskeHsi. OTO CONPOTMBIIEHNE He JOIPKHO npeBbiwatb 0,05 Om.

MpumeyvaHne - Heobxogumo cneguTb 3a TeMm, 4TOObl nepexogHoe
COMPOTUBIIEHNE MeXOy KOHLOM W3MEepPUTENbHOrO NpobHMKa W MCNbITYyEMOM
MeTarnIM4eckon 4acTbto He BNMASO Ha pe3ynbTaTbl MCMbITaHWUN.

7.5 OnpegeneHve n3aMepeHHOro npeaesribHOro HanNpPsXXeHus

WcnbiTanus, BeinonHsemble ana Y 3UI pa3nmMyHbiX TUNOB Npy onpegeneHnm nx
npegernbHbIX HanpsXXeHWn, NPOBOAAT B COOTBETCTBUM C Tabrmuen 10 U pucyHKOM
3.

Tabmmua 10 - WcnbiTaHus, BbINOMHseMble ONA  onpefeneHns npegenbHoro
HanpshKeHns


http://docs.cntd.ru/document/1200005021

[MyHKT ncnbiTaHua Knacc | Knacc |l Knacc lll

75.2 X X
753 x* xX*
754 X

* MpoBogaT Tonbko Ana Y 3UI Tuna, KOMMYTUPYHOLLEro HanpsixeHne, no 7.5.1.

I'Ipvlmeanme - 3Hak "X" 03Ha4YaEeT, YTO UCMbITaHUS npoBOOAT.

PucyHok 3 - Cxema ucnbiTaHMA Ha onpeAerieHne YPOBHS HanpshkeHUs
3awmTbl U(p) (YH3)



Hauano

Knace
WCMEITAHKWA

MeneiTanue Ha
HENHYHE KOMMYTH-
PYHLWErD anemeHTa
Y3MIM (cm. 7.5.1)

Knace T wnw 11 Knace I11

HMenuitaHuwe Ha
WaMEpeHHDe ocTa-
TOMHOE HanpAKe-
HHE NP KMIYNECHOM
Toke 8/20 (eM. 7.5.2)

Hanw4ne

KOMMYTHpYH-
WETD 3NEMEHTA

Her

L

HcneiTaHuwe
Ha M3MEpEHWE npe-
ABNEHOM Hanprye-

WeoneiTanue Ha

uameperne npotne- HWA KoMBUHMpO-
HOTO HANPAMEHWA BAHHOW BOMNHOW
APY UMAYNECHOM .7.54
HanpskeHu 1,250 Lt
fem. 7.5.3)
- MakcumansHoe
_ 3Ha4EHWE Hanpame- s

HMH I'IFIH BhINan-
HEHHBIX MCNBITAHMAY

MeneiTasua
JaBEpLIaHE

Bwibop YH3
(Up) (cM. 5.4)

PlllcyHOK 3 - Cxema ucnblTaHUA Ha onpeaerneHne ypoBHA HarnpsaXeHna 3allmUTbl UP
(YH3)



Ana ncnbiTaHua NPUMEHSIKOT crefyoume cneymarnbHble YCoBUS.
a) Bce opgHoBBogHble Y3WUI wucnbiTbiBaloT obecTodeHHbIMU. Ko Bcem
asyxsBogHbIM Y3UIT nogatoT HanpsikeHue OT UCTOYHWMKA C HOMWMHAarbHbLIM TOKOM

He MeHee 5 A Npu MakcuMmarnbHO ONUTENbHOM paGovem HanpsbkeHun Lf, | ecnm
N3roTOBUTENb HE YyKasan Ha OTCYTCTBME pPas3nnymMa B BENUYUHE WU3MEPEHHOro
npeaenbHOro HamnpsPkeHus, Korga YCTPOMCTBO HAaXO4UTCS UM HE HaxoguTcsa nog,
HanpsXKeHNeM.

b) na ogHoBBogHoro Y3WI, nmetowiero BbIBOAbI, UCMNbITaHME NpoBOasT 6e3
BHELLHMX pasbeguHuTenen n npegernbHoe HanpskeHue N3MepsatoT Ha BbiBogax. [na
ogHoBBoaHoro Y3WUI, wvmerowero coeauHuTenbHble MPOBOAHUKW, npeaenibHoe
HanpsbkeHne U3MepsAlT C  BHEWHMM MNpPOBOAHWMKOM anvHon 150 mm. [Ona
asyxssogHoro Y3WI n ogHossogHoro Y 3UIT ¢ oTaenbHbIMM BbiIBOOAMU HArpy3ku
npeaenbHOe HanpsbkeHne U3MepSOT Y BbIBOOHbIX BbIBOAOB MW BbIBOAOB Harpy3ku
Y3UI. B ucnbiTaHve BKOYaOT BCe BCroMoraTesbHble YCTPOWCTBA, Hanpumep
pasbeauHUTENN, aMMnoYky, WHAWKATOPbI, MNpegoXpaHuTenu u Opyrme 4acTu,
yKa3aHHble W3roToBUTENEM, WX MOACOoeauHsT nocnegosatenibHo ¢ Y3UIT n
napannesibHO C Harpy3Kom.

Cc) WamepeHHOe npedencHoe HanpsbkeHne - 3TO Havborbluee 3HayveHue
HanNpsHkKeHUst NpU  UCNbITaHMAX, BbINOMHAEMbIX no Tabmmue 10 M pucyHky 3
COOTBETCTBEHHO Knaccam ucnbitaHmn Y 3Ur.

7.51 Tlpouepypa wucnbiTaHUA NO onpeaeneHvi Hanunuma B Y3UI
KOMMYTUPYIOLLIEro 3aNeMeHTa

[aHHoe wucnbiTaHMe cnegyeT MpPOBOAUTL TOMbKO B TOM Crydae, Korga
Hen3BeCTHa BHYTPEHHsI KOHCTpyKLms Y 3UIT. 3To ncnbitaHme NnpoBOAAT TOMbKO Ha
HoBOM obpasue.

Ons ucnbiTanni knaccoB | 1 Il npuMeHsIloT cTaHaapTHbIN MMNynbce Toka 8/20

BENMUUYUHOW {yar UM fpeak No ycMmoOTpeHuto uarotosutens. lMpy umcnbiTaHMAX
knacca Il ncnone3yoT reHepatop KOMOMHWMPOBAHHOW BOSHbI C  HanpsXeHvem

Pa30MKHYTOW Lienu, paBHbIM &/ , ykazaHHOMY U3roTOBUTENEM.

K Y3WUI npuknagbiBaloT oauH mMmnynbc (ana asyxsBogHoro Y3UIT umnynbc
cnegyeT npuknagbiBaTb K BBOAHLIM WM BbiBOAHbIM BbiBodam). Ocuunnorpammy
HanpshkeHns cHumaroT ¢ BbiBogoB Y3UI (ona ayxeesogHoro Y3UIM namepeHve
HanpsbkeHUs NpoBOAAT Ha BBogHOM BbiBoge Y3WI). Ecrm copma BOMHbI
HanpshkeHUst  BHe3anHo  npepBeTcs, cuutarT, uyto Y3WUIT  cogepxut
KOMMYTUPYIOLLMIA SNIEMEHT.



7.5.2 Mpouepypa MUCNbITaHUA NO U3IMEPEHUIO OCTAaTOYHOrO HarnpsXXeHUA C
MMmnynbcamu Toka 8/20
a) Wwmnynbcbl Toka grwmtenbHocTbio  8/20 npuknagbiBalOT B Takow

nocrnefoBarefibHoOCTM MUKOBbIX 3HaveHnin: 0,17, ;0,27,;0,5{,; ;.
Ecnun Y3UIT cogepxm1T TONbKO OrpaHnN4YMBaloLLME 3MIEMEHTLI, TOAA UCNbITaHNe

NMpoOBOAAT TOMbKO 1, .

Mpumeyanue - MNpu ncnoitaHum Y3UT, cogepxallero oanH KOMMYTaUMOHHbIN
3IIEMEHT, CKOPOCTb MOBbILIEHNS BbIXOAHOMO HarpsiKeHUs reHepartopa [AoSkHa
orpaHuymBaTtbcs BenmynHon 10 kB/mkc.

b) Ona Y3WUIl npoBogaT no OAHOMY UUKAY MpU  NOMOXUTENBHON U
oTpuuaTensHOM NONSPHOCTMU.

C) B KOHLe MpuKnagbiBalT OAWH UMNYNbC Iy UM {peak B 3aBUCMMOCTM

OTTOro, 4YTO npuknagbianock Kk Y3UM nepen npunoxeHnem f,, Npu nonsipHoCTw,
KoTopas nokasana 6Goree BbICOKOE OCTaTOYHOE HanpsbkeHne B npebloyLmx
UCNbITaHUSIX.

d) NHTepBan mexay otaenbHbIMM UMMynbcamn AoSkeH ObiTb AOCTaTOYHbIM,
4TOObI 06pasel ycnen ocTbITh 40 TEMMNEPATYPbI OKPYKAOLLEro BO3ayXa.

e) Ona kaxgoro umnynbca AoikHa OblTb CHATA ocuwnnorpaMmma Toka M
HanpsHKeHns.

lMvkoBble (abcomtoTHblE) 3Ha4YeHUs OOIkHbl ObITb HaHeceHbl Ha rpadmk
pa3psgHOrO TOKa OTHOCUMTESIbHO OCTATOYHOrO HanpskeHus. Mo Toukam 3HayYeHui
cregyeT HayepTUTb COOTBETCTBYHOLLYHO KpuBYD. Ha KpuBOoM [AO/MKHO ObiTb
AO0CTaTOYHO TOYEK, YTOObI yoeanTbCs B OTCYTCTBUM 3HAYUTENbHBLIX OTKITOHEHUA A0

Toax WM ek .

f) OcTtatoyHoe HanpshkeHue, NpUMEHsieMoe A8 U3MEpPEeHUs npegenibHoro
HanpshkeHWsi, NO  onpedeneHvuio  sIBNsieTca  HaubonblmMM  Ha  KPUBOW,
COOTBETCTBYIOLLEN A11A:

-knaccal-po { peak WM 1, (BepeTcs Gonbluee 3HaYeHve),

-knaccall-pgo 7.

7.5.3 lNpoueaypa ucnbITaHUA MO U3MEpPEeHU ¢hPOHTaNbHOro paspsAAHOro
Hanpsi>ke HUs

MpumeHalT cTaHgapTHoe wuMnynbcHoe HanpshkeHne 1,2/50. [leHepaTop
HanpsXeHUst 4OSPKeH ObITb YCTAHOBSEH HA BbIXOQHOE HaMpsKeHNe OTKPbITOW Lienu
6 KB.

a) K Y3UM npuknagbiBatot 10 MMNYyNbCOB KaxKOoOW aMnnuTygbl: NATb
NONOXUTESNBHON 1 NATH OTPULLATENBHOW NONSIPHOCTMW.

b) NHTepBan mexgy OTAEenbHbIMU UMMNyNbCaMU LOSPKEH ObiTb 4OCTATOYHbIM
ANs oxnaxaeHnst obpasLa 4o TeMnepaTypbl OKpYXatoLLEero Bo3ayxa.

c) Ecnm paspsag He obpasyeTtcsa npu npuknagbiBaHum 10 umnynbCcoB Ha qopoHTE
BOSHbI, TOrAa UCMbITAHUSA MO MEePeyYnCcrieHnsM a) U b) NOBTOPSAIT C BbIXOO4HbLIM
HanpsbKeHNEM OTKPbITON Lenn reHepatopa 10 kB.

d) Hanpsokenne Ha BbiBogax Y3WI  pgomkHO — perMcTpupoBaTbCs
ocuwmnnorpadom.

e) V3amepeHHOe npeadenbHoe HanpskeHue - 9TO MakCuMMaribHOoe 3HayeHue
pa3psaHbIX HAMPSHXKEHUA, U3MEPEHHbBIX B TEYEHME BCETO LMKIa UCTbITaHWN.



7.5.4 MNpouepypa ucCnbiTaHUA MO M3MEPEHUI0 MNpeaesibHOro HanpsiXkeHusA
KOMOMHMPOBaAHHON BOJTHOM

Mpw npoBeAeHUN 3TOro UCMbITAHUA UCMNOSb3YHT KOMOMHUPOBAHHYHO BOSHY.

a) KombuHmpoBaHHyto BOnHy npuknagbisatioT K Y3UIT, nutaemomy ceTteBbiM

HanpsbkeHnem L7 .

b) K Y3WUI, npegHasHayYeHHbIM WCKMIOYUTENBHO AN CUMOBbIX CUCTEM
nepeMeHHOro Toka, NosioKUTENbHbIE MMNYIbChI NpUKnagbiBatoT B Touke (90+£10)° n
oTpyuaTtenbHble MMNynbCbl B Tovke (270+10)° Ha cuHycoupanbHOW BOSHE
HanpsPKeHNsI.

c) K Y3WI, npeaHasHa4yeHHbIM A8 CMCTEM MOCTOSIHHOMO TOKa, NpyKagbiBatoT
KaK noroxurernbHble, Tak U oTpulaTtenbHble UMnynbcHble paspsagbl. Y 3WM nutaiot

MOCTOSIHHBIM TOKOM npu L7, .

d) NHTepBan mexay oTaenbHbIMU MMMNyfibCaMu OIKeH ObiTb AOCTATOYHbLIM
ANst oxnaxaeHnst obpasua oo TeMnepaTypbl OKpYKatoLLEro Bo3ayxa.

e) HanpsixkeHve reHepaTopa KOMOUHMPOBAHHOW BOSHbI YCTaHABMMBAKOT TaKUM
obpasom, 4Tobbl obecneuntb HanpsbkeHuwe pasomMkHyTon uenu 0,1; 0,2; 0,5; 1,0

£/,z , Kak ykasaHo marotosutenem Y 3Url.
Ecrm Y3WUIT cogepxmT TONbKO OrpaHMYmMBaoLLme 3N1eMeHTbI, TOma UChbiTaHne

npoBoaAT Tonbko ¢ 1,0 &/, .

f) C yctaBkamu reHepartopa no nepeuvcneHnio e) Kk Y3WUI npuknagbiBatot
yeTblpe paspsga ANa  Kaxaod aMnnuiTygbl: ABa  MOMOXUTENbHbIX M ABa
oTpuyLaTenbHbIX.

g) Ona kaxgoro umnynbca AOSMkHbl ObiTb CHSTbI OCUMISIOrpaMmbl  TOKa,
nogaHHoro K Y 3UI reHepaTtopoMm, 1 HanpsikeHus Ha Bbixoge Y 3T,

h) W3mepeHHOe npenenbHoOe HanpskeHue - 3TO MakCuMMmarbHas BenuyuHa
MMKOBOTO  HanpsbkeHusi,  3aperMcTpupoBaHHas  Ha  MNPOTSHKEHUMM  BCErO
MCNbITaTENbHOro LMKMa.

7.5.5 AnbTepHaTMBHOE WCNbITaHUE KOMOWHMpoOBaHHOW BonHown (7.5.4) Ge3
pasBs3biBalowero gunbipa

AeyxsBogHble Y3UI ¢ peakTVBHbIMW COCTaBMALMMU B3aMMOLENCTBYIOT C
pPeaKkTUBHbIMW  COCTaBMSAIOWMMK  pa3Bsa3blBalOWEro dwunstpa. Tem cambiM
CO3[alTCHA WCKYCCTBEHHO 3aHWXEHHble 3Ha4YyeHWs W3MEPEHHOro npeaeribHOro
HanpsbkeHUs. B Takmx crnyqasx NpuMEHSOT arnbTepHaTUBHBbIN METOA UCMNbITaHus,
NnpeacTaBlieHHbIN HA PUCYHKe 4.

PucyHok 4 - AnbTepHaTUBHOE UCNbITaHWE HAa U3MEPEeHHOe npeAeribHoe
HanpskeHue

MeHepaTop, COBAWHEHHLIA YEDe3 BAPKUCTOPR,
AMOR WNK rasopaspaaHyio TpyGky

MeHepatop koMBu-
HUPOBEHHOR BONHL!

. Y &
Perynnpyoiuuii reHepaTop
FOCTORHHOM TOKa: —Q/ H 3

Pl/lcyHOK 4 - Al'IbTepHaTVIBHOG ncnbiTaHMe Ha n3MepeHHoe npeaesibHoe
HanpsxeHne

0
] Wamepenve
U.wZ-gna BMEHHDTD
i Y3Wr MpefensHoro
U, - ans nocTeAHHom HANPAMEHWA
TOKa



Ons aByxBBoAHbIX Y3UI € peakTUMBHbIMM  KOMMOHEHTaMuU MNPUMEHSAIOT
crnegyoLLyo npoueaypy UcnbiTaHni B AoNosHeHue K 7.5.4.

a) VicnbiTatenbHbl reHepaTop SOIMKEH UMETb CXEMY COrIaCHO PUCYHKY 4.

b) Ona Y3WI, npeaHasHadeHHbIX A5 MNEPEeMEHHOro TOKa, HanpsxeHve

MOCTOSIHHOTO TOKa cocTasnget U.;“'.E, ana Y3WUM, npenHasHadeHHbIX AnA

NOCTOAHHOTO TOKa, HanpsbkeHue &7, cnenyeTr nomasaTth Kk Y3WUIM 4yepes auoa.
Mmnynbcbl cnegyeT npuknagbiBaTb 4epe3 AuoA, rasopaspsgHyto Tpyoky wnm
BapuUCTOp COrNacHO PUCYHKY 4.

c¢) MNpuknagbiBaHe nMmnynbca AOSMKHO NPOUCXOAUTb He paHee Yem 4vepe3 100

MC nocre 3amMblkaHus nepeknoyatens &1 (cM. pucyHok 4). MNMogayy HanpsxeHus
NMOCTOSIHHOIO TOKa crefyeT npekpatutb B TeveHne 10 MC nocne npuvknagbiBaHuA
nMnynbca.

d) MicnbiTaHne NpOTUBOMONOXHON NONSAPHOCTLID MOXHO MPOBECTU, U3MEHMB Ha
npoTuBonosioxHoe nogcoeanHeHne Y 3UIMT k reHepaTopy.

e) WHTepBan mexay oTtaenbHbIMM MMMNyfbCaMu OIKeH ObITb AOCTATOYHbLIM
ANst oxnaxaeHnst obpasua oo TeMnepaTypbl OKpYKatoLLEro Bo3ayxa.

f) HanpspkeHve reHepaTopa KOMOUHMPOBAHHOW BOSHbI YCTaHABMMBAKOT TaKuUM
obpasom, 4Tobbl obecneuntb HanpsbkeHue pasomMkHyTon uenm 0,1; 0,2; 0,5; 1,0

£/ .z , KaK yKa3aHO U3roTOBUTESIEM.

g) C yctaBkammn reHepatopa no nepeuduncrnenno f) k Y3UI npuknagbiBatoT
yeTblpe paspsga  ONs  Kaxkgod amnnuTydbl: ABa  NOMOXWTENbHLIX W ABa
oTpuLaTenbHbIX.

n) Ons kaxgoro wmmnynbca AOMKHbl OblTb CHATHI OCLMANMOrpaMMbl  TOKa,
nogaHHoro K Y 3WI1 reHepaTopoMm, 1 HanpsixeHnst Ha Bbixoge Y 3T,

i) VamepeHHOe npenernbHOe HanpskeHne - 3TO MakcuMmaribHasi BenuyuHa
HanpsbkeHWsl, 3aperncTpupoBaHHasi Ha Bbixoge Y3UIT B TeyeHue Bcero
MCNbITaTeNbHOro LMKMa.

7.6 UcnbiTaHue B paboyeMm pexunme

9T ucnbiTaHMa npuMeHsaT Tonbko ansa Y3WIT, npegHasHauyeHHbIX Ans
nepemMeHHoro Toka (Bonpoc 06 Y3UIT gna nocTosiHHOrO Toka - B CTaguu
paccMOTPeHUS).

Ha pucyHke 5 npegcrtaBneHa cxema uUcnbiTaHns B paboyem pexume.

PucyHok 5 - CxemMa ncnbiTaHus B pabouyemM pexume



MenutaHue B pabotem pesuMe ANA NEPpEMaHHON Toka

| |
OnpeaeneHue MIMEPEHHOM NPeaeEnLHOM

HanpA%eHWA no 7.5
Menee 500 A Onpegenesue Cebiwe 500 A
CONPOBOMOAKLEN
™, ToHEMOT.62
XapaKTepucTHIN XapaKTepucTHEM
WMCTOMHAKA WCTOMH KK
no 7.6.3.1 no 7.6.3.2

Tpu HOBLIX 0DpazLA

WMcnbitanue knaccos [ u 11

Knace

HCMEITAHWA

HMenwitanue knacca 111

MpeneapUTENEHBLIE
WCTIETAHWA MpensapuTenkHble
no 7.6.4 WCNLITEHWA
W MCNBITAHWE
B pabouem pexume
Weneiranwa no 7.6.7
B paboyem pEXHME
no 7.6.5

KpuTepun cooTRET-
cTeMA no 7.6.6

JameplreHue
WCILITaHWA

PucyHok 5 - Cxema ncnbiTaHus B pabovem pexvime

7.6.1 O6wue nonoxeHus
Mpn wucnbiTaHum paboyvne YCrnoBUA UMUTUPYIOT npuroxeHnem Kk Y 3UI
NpeayCMOTPEHHOrO YMchna cneuunarnbHbIX UMMAYSIbCOB C O4HOBPEMEHHOW nogadven

MaKCUMarnbHoOro AnuUTenbHoro pabodero  HanpsbkeHua LF.  oT  MCToYHMKA
nepemMeHHOro Toka corrnacHo 7.6.3.

McnbiTaHne cnegyeTt NpoBOAUTL HA TPeX HOBbIX obpasLax.

BHauane crnegyer onpegenutb  M3MEPEHHOE MpedernbHoe  HanpshkeHve
ncnbiTaHmem no 7.5.

Bo wusbexaHne u4peamepHOM Harpy3kum Ha obpasubl ucnbiTaHne no 7.5.2

BbIMOMHSIOT TONMBKO Npu [, , @ ucnblTaHue no 7.5.4 1 7.5.5 - Tonbko npu &/ .



7.6.2 [pepaBapuTenibHble UCMNbITAHUA NO oONpeAeneHul0 BeNUYMHbI
conpoBoXaaloLlero Toka

lMpenBapuTenbHble UCMbITAHUSA MPU3BaHbl ONpefenvTb, OeVCTBUTENbHO 1
NMMKOBOE 3Ha4YeHWe conpoBoXaawwero Toka Bbiwe wuim Hwke 500 A. Ecrm
BHYTPEHHSI KOHCTpyKuma Y3UIT un nukoBoe 3HayeHWe W3BECTHbl, Torga
npegBapuTenbHoe UcnbiTaHWe He TpebyeTtcs.

a) VicnblTaHue cnegyeT NnpoBoguMTb Ha OTAENbHOM obpasLe.

b) Oxvpaembii TOK KOPOTKOrO 3aMblKaHUsi OOSDKeH ObiTb fp 21,5 kKA npu
cos ¢ = (0,90-0,95).

c) OO6pasey nooCOEAUHSIIOT K WCTOYHUKY HanpsiKeHUs MPOMbILLTIEHHOM
4acTOTbl CUHYyCOMOANbHOMO MNEePEMEHHOro TOoKa. HanpspkeHue NpOMbILLIEHHON
4acTOTbl, MUAMEPEHHOE Ha BbIBOAAX, LOSPKHO OblTb MaKCMMarbHO NPUOIMKEHO K

HavbornblleMy AnuTernbHoMy pabouvemy HanpspkeHuo L. (gonyck MuHyc 5%).
YacToTa MCTOYHMKA HanpsPKeHUst NepemMeHHOro ToKa AOfPkHa COOTBETCTBOBATb
HOMUHanbHon Yyactote Y3UIT.

d) ConpoBoxgarowmn ToK fOrmkeH ObiTb MHMUMMPOBaAH mMmnynbcoMm 8/20 wnn
KOMO MHUPOBAHHOW BOJTHOMW.

e) MnKoBOE 3HaYeHe AOMKHO COOTBETCTBOBATb ynyy MMM {pear , v Ty, .

f) mnynbc Toka gorkeH 6bITb MHULMMPOBaH 3a 60 3NeKTpUYECKUX rpagycoB
A0 TNUKa HanpskeHUst NPOMbLILIEHHON 4YacToTbl. Ero nonapHocTb OOrvkHa
coBnagartb C MOMSPHOCTBIO MOMYBOSHbI HANPSPKEHNUST MPOMbILLIIEHHON YacTOTbl, B
KOTOPOW OH UHMLUMPOBAH.

g) Ecnm B 3TOM TOYKE CMHXPOHM3aUMM HET COMPOBOXOAWOLIEro TOKa, Toraa
nmnynsc 8/20 nogatoT No3xe, 40 NOSIBIIEHUS reHEePUPOBAHHOMO COMPOBOXOAMOLLErO
TOKa, Yepes kaxable 10 anekTpuydecknx rpagycos.

7.6.3 XapakTepuMCTMKM WCTOMHMKA TOKa MNPOMbLIWIEHHON 4acTotbl AnA
npeaBapuUTeNIbHOrO UCMbITAHUA

7.6.3.1 Y3WI1 ¢ conpoBoxaaromm Tokom Huke 500 A

McnbiTyembln obpasel, AormkeH ObiTb MOAKIMHOYEH K MCTOYHUKY HanpshkeHus
NPOMBILLITEHHOMW 4YacTOTbl. [MorHOEe COMPOTMBREHNE UCTOYHMKA SHEPTUN [OSDKHO
ObITb TakmMM, YTOObI MPY MPOXOXKOEHUN COMPOBOXOAOLLUEIO TOKA NMUKOBOE 3HAYEHME

HanpsHKeHUs1 MPOMBILLTEHHON 4YacToTbl L/, , namepeHHoe Ha BbiBogax Y3WI, He
noHmxanocb 6onee 4yem Ha 10% ero NMKOBOro 3Ha4YEHNs.
7.6.3.2 Y3WI ¢ conpoBoxaaroLmm Tokom cBbite 500 A

McnbiTyembln obpasel, [OrmkeH ObiTb BKMIOYMEH B LeENb C  HanpsXeHvem
MPOMBILLNEHHON YacToTbl L, M OXMOaeMbiM TOKOM KOPOTKOTO 3aMblKaHus Mnpu

OTKIOHaIOLLEN HOMUHArbLHOM CNOCOBHOCTM COMPOBOXOAOLLEro ToKa Jy, 3a4aHHON
nsrotoBuTenem, cornacHo Tabnmue 11 nim 500 A (BbiGupatoT 6onbluee 3Ha4YeHue).
Tabrmua 11 - Oxumgaembii TOK KOPOTKOrO 3aMblKaHMsS U KO3GAMLIMEHT MOLLHOCTM



fpaj %, (KA) Cos g
Iy 215 0,90-0,95
1,5% fp £3,0 0,85-0,90
30<1,%45 0,75-0,80
45<1,%6,0 0,65-0,70
6,0< fp £10,0 0,45-0,50
10,0< fp £20,0 0,25-0,30
20,0< fp £50,0 0,20-0,25
50,0 < 0,15-0,20
MpumeyaHne - BoccTaHasnmeatoLwweecs HanpsixeHve no FOCT P 50030.1.

Ons Y3UI, BKNOYEHHOro B Lenb MeXay HeTpasbto 1 3alMTHBIM 3a3eMIIEHNEM,
OXVAaeMbl TOK KOPOTKOrO 3amMblKaHusa JOIKeH 6biTb He MeHee 100 A.

7.6.4 NpepBapuTenbHblie ucnbiTaHMA knaccoB | u 1l

Mpy uchblITaHMM NpUKNagbIBaT TPW TPYMNbl UMMYNbCOB TOKa (MO NATb
UMMynbCoB B Kaxkdou rpynne), Bcero 15 mmnynbcos Toka 8/20 nonoxutenbHoOn
nonapHocTn. WMcnbiTyemble o6pasubl NOACOEOMHST K CUIIOBOMY WCTOYHUKY
cormacHo 7.6.3. Kaxgbll uMNynbC [OrmKeH OblTb  CUHXPOHU3WPOBaH C
NPOMBbILLIEHHON YacToTon. HauymHasa ot 0°, yron CMHXpOHM3aL MM NoBbILLAKT Yyepes
(30£5)° (cm. pucyHok 6).

PucyHok 6 - F'padmk npeaBaputTenbHOro UCNbITaHUA U UCNbITaHUA B
uuKne paboyero pexuma


http://docs.cntd.ru/document/1200062557

MpeaeapyuTenbHLE MCNLITAHMA Liukn paBouero pexuma

r U,
0.1; 0.25; 05 075 1.0 -~
MNocne KaWAore KMNYNLCA Toka Ha 30 MUH
nonaetca L.

fimp

30 MHH 30 MuH
U'C-
5 A

MMnyNsChl NPMKNAALIBAKT C PA3HWLEA B 1 MHH. ‘
Kampeit umnynsc npuknaassant yepes 30°
No XOAY YACOBOH CTPENKM, HaYuHan ot 07 30 MuH

wrm Fo

PucyHok 6 - Mpadmk npeaBapUTENbHOMO UCMbITAHUS U UCTbITAHWS B LIUKIE
pabouyero pexvima

Mpn wncnbiTaHun Y3WUI no knaccy | npuknagbiBalOT MMMNYNbCbl TOKa CO

3Ha4YeHnem fpeak wn {,, (BblGupatoT 6onbluee 3HadveHne). MNpu nenbitaHum Y3UN

no knaccy Il npuknagbiBaloT MMMYNbCbl TOKa CO 3HaYeHUeM 7, .

WHTepBan mexay otaenbHbIMM MMnynbcamu coctaenaeT 50-60 ¢, nHTepsan
Mexay rpynnamMu nMnynbcos - 25-30 MUH.

B uHTepBane mexagy rpynnamv umnynbCoOB nogava NuUTaHus K UCNbITyeMoMy
obpa3suy He TpebyeTcs.

Tok criegyeT 3anucbiBaTb NpU Kaxgom umnyrnbsce. Mpyu ucnbiTaHum He OOMMKHO
6bITb NPo60EB 1NN NepekpbITM B 06pasLax.



7.6.5 UcnbiTaHna B pabo4yem pexume knaccos | u i

K Y3WUM nopawoT nutaHve L/; OT WUCTOYHMKA HampshkeHWs ¢ HOMWHarnbHOM
Harpy3o4HOW CMOCOBHOCTBLIO N0 TOKY He MeHee 5 A. [laHHOe ncnblTaHve nNpoBoaAT

C wumnynbcamu TOKa, nofaBaeMbIMW CTYNeHAMW [0 fpeak ana  Y3UM,

ucnbiTbiBaemMoro no knaccy | (cormacHo 3.9), M 8o {y.y ona Y3UI,
ucnbiTbiBaemoro no knaccy Il (cormacHo 3.10); nukoBoe 3HadYeHve [0BOAAT

nocteneHHo vyepes Y3UI go fpeak Unn £, cornacHo 3.10.
Mocne kaxgoro umnynbca npuknagbiBaloT B TedeHne 30 MUH HanpsbkeHve
NPOMbILLUMEHHON YacTOThbl 4S5 NPOBEPKM TENNoBOW cTabunbHocTu: Y 3UI cuntatot

TEPMOCTabUMbHLIM, €CINM MUK aKTUBHOW COCTaBMsloLWen /. wunn paccevBaHue
9HepruM NoCTeneHHO CHWKAETCS B TeveHue nocriegHux 15 MuH npuknagbiBaHUs

HanpsbkeHua T .

MmnynbCcbl TOKa MOMOXUTENbHOIO 3apsifa COOTBETCTBYHLLEIO MUKOBOMO
MOSOXXATENBHOMO 3HAYeHUsT LOIPKHbI MHULMUMPOBATLCS MCTOYHWKOM HanpsiKeHWs
NMPOMBILLIEHHOM Y4acTOoThl ANA Mogayy K UCMbITyeMoMy obpasuy B CreaytLleMm
nopsiake:

a) oanH umnynbc Toka npu 0,10 (fpeak UMn £y ); MBMEPEHME TENNoBON
CTabunbHOCTK; OXNaXaeHne 40 TeMNepPaTypbl OKPYKaKOLLEro BO3AyXa;

b) oauH wumnynbc Toka npwu 0,25 (fpeak W e ); MBMEPEHME TENTIOBOM
cTabunbHOCTY; OXIaXaeHne 4o TeMnepaTypbl OKpYKatoLLero BO3ayxa;

C) oavH umnynbc Toka npu 0,50 (fpeak WM sy ); 3MEpPEeHne TennoBoi
CTabunbHOCTK; OXNaXaeHVe [0 TeMNepaTypbl OKPYXatoLLero Bo3ayxa;

d) oguH mmnynbc Toka npu 0,75 (fpeak Un £y ); MBMEpEHVe TenrnoBow
CTabunbHOCTK; OXNaXaeHne 4o TeMNnepaTypbl OKPYKaKOLLEro BO3AyXa;

e) oauH umnynec Toka npu 1,00 (fpeak UMM sy ); M3MEpPEHne TenmnoBoi
cTabunbHOCTY; OXaXaeHne 4o TeMnepaTypbl OKpyatoLLero Bo3ayxa.



7.6.6 Kpute puu cootBe TCTBUA

Y3WUI Bblaepxano WCNbITaHWs, €cnv Mnocre Kaxaoro uMnynbca Uuukna
paboyero pexuma  OOCTUrHyTa  TenmoBas  CTabunbHOCTb M fobon
COMPOBOXOAWMA TOK ABNSIETCA camosaTtyxalowmMm. Pukcupyemble B npouecce
UCMbITAHUS 3HAYEHUS HanpshkeHUst U TOKa, a Takke Bu3yallbHbI OCMOTP He
OOJSDKHbI BbISIBNSATL NPo60OEB 1 nepekpbiTuii B obpasuax. Bo BpeMsi UCnbITaHUA He
AOJSDKHO NMPOUCXOAUTb MEXaHUYECKMX NOBPEXOEHWN.

K Y3WUIM crnepyet npunoxuthb ele oavH umnynsc npu £, wwm Uy v nopatb

nuTaHve npu L. OT MUCTOYHUKA HanpsHKeHUss C HOMMUHAIbHOW Harpy3o4HoMm
CnocobHOCTbO Mo TOKy He MeHee 5 A B TeyeHne 30 MuH. o McTeyeHun aToro
BPEMEHN A0mkHa ObITb AOCTUIHYTa TensnoBas CTabunbHOCTb.

TennoBasi cTabUNbHOCTbL AOCTUMHYTA, eCcnv NMBO NUKOBOE 3HAYEeHME aKTUBHON
COCTaBMAOLEN TOKA, NMPOTEKAIOLLEro Yepes UcnbiTyembli obpasel, He NpeBbILaeT
1 MA, nmbo cobceTBeHHas noTpebnsemas MowHOCTb He npesbiwaet 20% no
CPaBHEHMWIO C U3MEPEHHOM B 7.7.5.

lMocne 3aBeplueHMst MOMHOMO MCMbITATENbHOIO LMKMA W MNOcne TOoro, Kak
obpasey oxrnagutca OO0 Temnepatypbl, OnmM3Kkon K TemnepaType OKpyKatoLlen
cpenbl, U3MepeHne NPeaerilbHOro HaNpsHKeHNs, KOTopoe GbINo NPOBEeAEHO B Ha4arne
ucnbiTaTenbHoOro uukna, cnegyet nosToputb. Y3WIT cuuTaloT BblaepxaBLUMM
UCMbITaHNS, €CNU U3MEPEHHbIE 3HAYEHNSI 40 U NOCIIE UCNbITAHWIN HUXE UM PaBHbI

&

p3aTe|v| ncnbiTyeMbln obpasel NOA4COEAMHSAOT K WCTOYHUKY HanpsbkeHus cC
MaKcUMarbHbIM  OJMTENbHBIM — pabodnMm  HanpsbkeHveM &f. 1M HOMUHanbHOW
4acTOTOMN.

McnbiTaTenbHbii  TpaHcdopmaTtop AommkeH obecnevmBatb TOK  KOPOTKOMO
3amMblkaHuns He MeHee 200 MA, ecnm MHOe He yKasaHO M3rotoBuTenem. MamepstoTt
TOK, NPOXOASALLMIN Yepe3 uUchbiTyeMbln obpasel. [MkoBoe 3Ha4yeHne ero akTMBHOW
COCTaBnAOLWEN He JOMKHO 6biTh 6onee 1 MA.



7.6.7 UcnbiTaHuna knacca lll B pabouem pexume

Ana McnbiTaHMa NPUMEHSIIOT UCTOYHMK HanpsiKeHWs1 MPOMbILLIIEHHON YacTOTbl
cornacHo 7.6.3.

K Y3WIT yepe3 pasgenmutenbHbii KoHAeHcaTop (cM. 7.1.4) noacoeauHsoT
reHepaTop KOMBMHMPOBAHHOW BOSHbI. [JONyCK Ha napaMeTpbl BOMHbI, KaK YKa3aHo B

Tabnmue 4, npuBegeH AOna Todkum nogcoeavHeHuss Y3WUIM. 3Hadenne L.
yKasblBaeT U3roToBUTENb.

Y3UI npoxoaut npenBapuTenbHOE WCMbITaHWE MO MNpPOLEeAype MCNbiTaHuA
cornacHo 7.6.4. B gaHHOM MCNbITAaHWM HOMUHAmNbHbBIA PaspsiAHbIi TOK 3aMeHSA0T

3HaveHuamn L7, .

MmnynbCHbIM  TOK  crnegayeT  WHMUMMPOBAaTb NPUM  MMKOBOM  3HAYEHWM
COOTBETCTBYIOLLErO nonynepnuoga WM OAMHAKOBOW MONSPHOCTM C  HaMpsiKeHWEM
NPOMBbILLIEHHOW YaCcTOThbl.

WcnbiTaHne B pabodem pexume BbIMOMHAKT COracHo 7.6.5, mcnonb3ys

reHepaTop KOMOUHMPOBaHHOM BOMHbI CO CREAYHLWMMM ycTaBkamm L. :

a) Nno oAHOMY MONIOXUTENBHOMY M OTpuUlaTenbHomy umnynbcy npu 0,10 &, ;
npoBepKa TennoBon CTaburnbHOCTW; OXNaXdeHne 00 TemrepaTypbl OKpPYXatoLLero
BO3AyXa;

b) no ogHOMy MOMOXMTENbHOMY W OTpuLaTenbHOMY uMnynbey npu 0,25 &, ;
npoBepka TEMnoBoM CTAabWUNbHOCTU; OXMaXOeHNe A0 TemnepaTypbl OKPYXKaloLLEro
BO34YyXa;

C) No oOHOMY MOSOXUTENBHOMY M OTpUlaTensHomy umnynbcy npu 0,50 &7, ;
npoBepKa TEMNnoBoON CTAGUIBHOCTU; OXNaXaeHue 40 TemnepaTypbl OKpPYXKaroLIEro
BO34YXa;

d) no ofHOMY NOMOXMTENLHOMY U OTpUlaTensHoMy umnynscy npu 0,75 &7, ;
npoBepKa TENSIOBON CTAGUITbHOCTU; OXNaXOeHue 40 TemnepaTypbl OKpPYXaroLEero
BO3AYXa;

€) No OAHOMY MONIOXUTENBHOMY M OTpuUlaTensHomy umnynbcy npu 1,00 &, ;
npoBepKa TennoBon CTaburnbHOCTW; OXNaXaeHne 00 TemrepaTypbl OKpPYXatoLero
Bo3gyxa. Y3UI cuutaloT BblAepXaBLUMM UCMbITaHWS, €CfiM OHO COOTBETCTBYET
KpUTEPUSIM OLLEeHKM 7.6.6.

7.7 PazbeauHutenun Y3UI n 6esonacHas
pab6oTtocnoco6HocTb Y3UI npu neperpy3ke

HaHHble ncnbiTaHua nposogaT ana Y 3UIMT, ncnonesyembix B cucteMax nuTaHus
TONbKO nepemeHHoro Toka. WcnbitaHua gna Y3UI B cuctemax nutaHus
NMOCTOSIHHOMO TOKAa - B CTa4un pacCMOTPEHMSI.

O6uwwme nonoxeHus

McnbiTanns crnegyet npoBoauTb Ha kaxaom Y3UIM. McnbiTaHns BbINOMHAIOT
A9 3aWmMThl KaXkaoro Buaa, Kaxabli pa3 Ha HOBbIX obpasLax.

7.7.1 WUcnbitaHua pasbeauHutenen Y3UIN Ha ycToM4uMBOCTL K pabouyemy
pexumy

PasbeguHutenn Y 3UIM nposepstoT B Xo4e UcnbiTaHu B pabovemM pexxume (CM.
7.6), Nnpy 3TOM, KaK YyKasaHO MW3roTOBUTENEM, OHW HE AOMKHbI MoABepraTbCcs
onepauum "BKMOYEHME - OTKMOYEHME" M [OMmKHbI ObiTb B pabovyeM COCTOsHUM
nocrie ucnblTaHun.

CornacHo HacTosileMy MNyHKTY "ObiTb B pabovemM COCTOsiHUKU" O3Ha4aeT, 4To
pasbeauHUTENb HE NMEET BMAMMbBIX MOBPEXOEHUA N OCTaeTcsl paboTocnoCobHbIM.
PabotocnocobHOCTL MNpoOBEPSAIOT MO0  BpyYHylO (ecnm  BO3MOXHO), Inbo
NpoCTeNLLEN 3NEKTPUYECKON onepaumen, CornacoBaHHON MexXay U3rotoBuTenem u
ncnbiTaTensHbIM LEHTPOM.



7.7.2 UcnbiTaHne TennoBoun ctabunobHocm Y3UM

7.7.2.1 NcnblTaHne Ha TEPMOCTOMKOCTb
Y3UI BoigepxuBatloT B HarpeBaTernbHOM kamepe 24 4 npu temnepatype (80+5)
°C. Hv1 oguH BHYTpEHHWUIA pasbeauHUTENb HE AOMKEH B 3TO Bpems cpaboTaTh.



7.7.2.2 VicnbiTaHne Ha TeNMoBY CTabWIbHOCTb

[aHHoe wucnbiTaHne He npoBogsaTr Aana  Y3UIM, cogepxawmx TOMbKO
KOMMYTaUMOHHbIE 3fIEMEHTbI.

Mpouenypbl UCnbITaHU

McnbiTaHne crnegyeT NPOBOAMTL Ha 3almTe KaOooro BuAa; TEM He MeHee,
Koraa Buabl 3aWMThbl MOEHTUYHbI, JONYCKaeTCsa NpoBeAeHNe UCMbITaHUS Ha 3awmTe
TOro BuAa, KOTOPbIA NpeacTaBnseT Havbonee HeGNaronpuUATHYH KOHCTPYKLMIO.
Mpouenypa vcnbiTaHUM yCTaHaBNMBaET [Ba BapuaHTa:

- ana Y3WUI, cogepxawmx TOMbKO OrpaHnyMBatoLLe HanpsKeHWe 3reMEHTHI,
NPUMEHSIOT npoLeaypy No nepeymncneHunto a);

- ona Y3WI, copepxawmx Kak oOrpaHvymMBatolpe, Tak U KOMMYTUpyloLme
HanpsXXeHne aNeMeHTbl, MPUMEHSIIOT NpoLeaypy no nepeyuncrieHnto b).

MoaroToBka obpasyoB

JTrobon KOMMYTUPYIOLLMI HanpskeHve 3IIEMEHT, COEeANHEHHbIN
nocregoBaTenbHO C OrpaHVYUBAOLLMM HamnpsbkeHWe 3SIEMEHTOM, AO0SkeH ObiTb
HaKOPOTKO 3aMKHYT MeAHOM MPOBOMIOKOM TaKoro AwvameTtpa, 4Tobbl OHa He
pacnsiaBuiacb B XO04e UCMbITaHUA.

Ona Y3WUM, nvetolero HenMHeEnHbIE 3MNEMEHTbI, BKIOYMEHHbIE MapannensHo,
AaHHOe WUCMbITaHWe crieayeT BbIMNOMHATb ANs Kaxgoro nytu Toka Y3WUIT npu
OTCOEANHEHUWN/OTKITIOYEHUN BCEX OCTamnbHbIX TOKOBbIX MNyTeW. Ecnmn anemeHTbl
OLHOMO W TOrO Xe Tuna M C OQHMMM WM TEMU Xe NapaMeTpamn COeLAUHEHbI
napannenbHo, Ux cregyeT UCTbITbIBaTb Kak O4WH TOKOBbIN MyTb.

M3rotoButenb AOMKeH NpeaocTaBuTb 0Opasubl, NOArOTOBMEHHbIE 3apaHee B
COOTBETCTBMU C BblLleyKa3aHHbIMWN TpeboBaHMAMN.

a) [lNpoueagypa wvcnbiTaHun ana Y3WUI, He wmMmerowero KOMMYTUPYHOLLEro
arieMeHTa, BKIMIOYEHHOro nocrefoBaTerbHO C APYrMMU 3nieMeHTaMu

McnbiTyeMble 06pasubl MOACOEAMHAIOT K UCTOYHUKY NPOMbILLIEHHON YacTOThI.

HanpsiokeHne OomkHO OblTb [OCTATOMHO BbICOKUM, 4TOOLI uyepes Y3UI
npoxogun TOK. [na 3TOro WUCMbITaHUs TOK YCTaHaBMBAKT HaA MNOCTOSIHHOE
3HaveHue. [lonyck Ha wucnblTatenbHbld Tok cocTaBnser +10%. WcnbiTaHue
HauyunHatoT € 2 MA (0EeNCTBYIOLLEro 3Ha4YeHUs ).

Toyka oOTcyeTa MOXeT MeHATbCA OT 2 MA 00 MakCMMarbHOro 3HavyeHus
paccenBaHNsi AHEPINM ANIEMEHTA, €CIIN OHO U3BECTHO.

3aTem gaHHOe 3Ha4YeHWe ToKa MO3TanHo NOBbILWAKT NMMB0 Ha 2 MA, 6o Ha 5%
npeablaywero 3Ha4YeHus perynvpyemMoro UcnbiTaTenbHOro ToKa, BblOupatoT
Gornbluee 3Ha4YeHe.

Kaxgblh aTan npogoskalT [0  LOCTUXKEHUS TensoBOW  CTaburibHOCTU
(Hanpumep, n3ameHeHne TemnepaTypbl MeHee YeM Ha 2 K B TedeHre 10 MuH).

Bo BpemsA nCMbITaHUS NOCTOSAHHO U3MEPSIOT TemrnepaTypy Ha NOBEPXHOCTU B
camon ropsiven touke Y3UI (Tonbko ana Y3WI co cBobogHbIM AOCTYNOM) M TOK,
npoxogsawmn yepes Y3UI. Camyto ropsuyto Touky Y3UIT mMoxHO onpegenutb
NPOGHBLIM MUCMbITaHWEM MO0 M3MEPEHMEM TeMMNepPaTypbl B HECKOSbKUX TOYKaX.

McnbiTaHne npepbiBaOT, €CriM BCE MUCMbITYEeMble HESNIMHEWHbIE 3fIEMEHTbI
OTKMIOYEHbI. HanpskeHve ganee He OOMMKHO MOBbIWATLCA BO u3bexaHne Bbixoaa
N3 CTPOSA pasbeanHUTENS.

Ecrm HanpsbkeHne Ha BbiBogax Y3WI cTaHoButcs Hwke, dem 7., Torpa

HanpshkeHne perynupyioT o L/, v nogoepxvBaloT Tak B TedeHne 15 MUH, a ToK
npekpaLlaloT perynupoBaTtb. [103TOMy perncTpauuns AnMTenbHOro Toka yxe 6onbLue
He Tpebyetcsa. HeobxoaMM WCTOYHWK MPOMBILLIEHHOW YacTOTbl C Harpy304HOWN
CNOCOBOHOCTLIO MO TOKY KOPOTKOrO 3aMblKaHUs, KOTOPbIN Obl HE orpaHu4MBan TOK
A0 Tex Nop, Noka He cpaboTaeT Kakon-NMbo pasbeanHUTENb.

Hanbonbliee 3HayeHne TOKa He [JOSKHO MpeBbIWATb  MakCUMaribHO
YCTAQHOBMEHHOIO 3HAYEeHUst TOKa KOPOTKOrO  3aMblKaHusl, YCTaAHOBIEHHOMO
N3roToBUTENEM, KOTOPOE CNOCOBEH BblaepXaTb pasbeaVHUTESb.

b) [lMpouenypa wucnbiTaHns pgna Y3UI, cogepxawero KommyTupyolwme
3IIEMEHTbI, BKIIIOYEHHbIE NOCneaoBaTenbHO C APYTMMU SfIEMEHTaMU



K Y3WUM nopawT nutaHne £/, OT CUIMOBOrO MCTOYMHUKA C Harpy3o4HoM
CNOCOBOHOCTBLIO MO TOKY KOPOTKOrO 3aMblKaHUsl, KOTOPbIN He orpaHunymnBan 6bl TOK
[0 Tex nop, Noka He cpaboTaeT oauH U3 pasbeauHuTenen. Hanbonbluee 3HavYeHne
TOKa He [JOIPKHO npeBbllaTb MaKCMMarbHO YCTAHOBIIEHHOTO 3HaYeHusi Toka
KOPOTKOrO 3aMblKaHWs, YCTaHOBMIEHHOTO W3roTOBUTENEeM, KOTOpoe cnocobeH
BblAepXaTb pa3benHUTENb.

Ecnn npotekaeT He3HauuTerNbHbIA TOK, NPUMEHSIIOT npoueaypy UChblTaHWsA Mo
nepevyncrneHmio a).

MpymevaHue - MNMoa He3HauuTenbHbLIM TOKOM nogpasymesatoT, 4To Y3UI He
BOLWIO B COCTOSIHME MNPOBOAMMOCTU (T.e. OCTaeTcs B COCTOSIHUM TEMnoBOW
cTabunbHOCTW).

Kputepumn cootBeTCTBUA

Ecrnn pasbeguHuTens cpabotan, gormkHa 6biTb oveBMaHa 3(PEKTUBHOCTD U
HeobpPaTMMOCTb OTKIOYEHUSA yCTponcTBa. YTobbl 9TO NpoBepuTb, HeOHGXoaUMO B

TeyeHne 1 MWH MoAaTh HanpshkeHWEe MPOMbILLMEHHOW YacToThl, paBHoe &, ,
npoTeKaLmn TOK He JormkeH npesblwatb 0,5 MA (aencTBytoLLee 3Ha4YeHNe).

Y3WI BHYyTpeHHeWn yCTaHOBKM

MpeBbiweHne Temnepatypbl noBepxHocTn Y 3Nl BO BpeMs UCMbITaHUSA LOIPKHO
6bITb MeHee 120 K n meHee 80 K cnycta 5 muH nocne cpabaTtbiBaHuA
pasbeanHUTENs.

Bo Bpems ucnbiTaHns He AOMKHO ObiTb BbiOpoca ropsymnx 4YacTul u3 yacten
Y3UI.

Y 3UI HapyXHOW YCTaHOBKM

He nomkHo ObITb NPM3HAKOB ropeHns Unm Belbpoca ropsaymnx YacTuu, U3 YacTten
Y3UI.

HocTtynHble Y3

Mocne wcnbitanHna Y3WUI co cTteneHblo 3awmTtbl IP2X 1 Bbllle He OOMmMKHbI
UMETb YacTeW, HaxoAsAWMXCsl MOoA HanpsPKeHWEM, KOTOPbIX MOXHO KOCHYTbCS
CTaHOapPTHbIM MCNbITATENbHBLIM LLUYNOM, MpUKNagbiBaeMbiM ¢ ycunvem 5 H (cwm.
OCT 14254), kKpome Tex, KOTopble yxe AOCTYMHbl OO UChblTaHud, korga Y 3UI
YCTaHOBJEHO, KaK A9 HOpMasibHOW 3KCnyaTaumu.
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7.7.3 UcnbiTaHne Ha CNOCOOHOCTL BbiAe pPXXUBaTb TOK KOPOTKOro 3amMblKaHUsA

[aHHoe ncnbiTaHne He npoBoaaT Ha Y 3UI1, KoTopble NPUMEHSIIOT:

- UCKIMIOYUTENBHO [N HapyHOMW YCTAHOBKM W  KOTOpble SABMSKTCSA
HEAOCTYMHbIMU NI

- Tonbko ana npucoeauHeHus Kk N-PE B cuctemax TN v (unm) TT.

Mpouenypsb! ucnbiTaHWA

XapakTepucTuka UCTOYHUKA TOKa NPOMBILLTIEHHOW YacTOThl

OxupaeMbI TOK KOPOTKOrO 3aMblKaHUSl yCTaHaBNMBaeT W3roToBUTEMb, U B
COOTBETCTBMU C KOIPMLIMEHTOM MOLLHOCTM corfiacHo Tabnuue 11 ero perynupytot

Ha BbiBogax Y 3UI. UcnbiTaTenbHoe HanpshkeHue ycTaHaBnmeaeTca no &F; .

Y3UI n ero pasbeguHUTENM O0SMKHbI ObiTb pasmelleHbl B Ky6ooGpasHom
AEepeBAHHOM sdWwmKe, Ha pacctosHuM (500£50) MM OT ero HapyXHbIX CTEHOK.
BHYTpEHHIOI0 MOBEPXHOCTL SILLWMKA MOKPbLIBAKOT NanuMpocHOW Bymaron unm mapren.
OAHy 13 CTEHOK LKA (KpoMe Ha) OCTaBNAT OTKPbITORN, ANS TOro, YTobbl MOXHO
6bI510 NoACoeaMHATL NOABOASALLME Kabenu CornacHoO MHCTPYKLIMM N3rOTOBUTENS.

Mpumeyanus

1 ManupocHass 6ymara aosmkHa ObiTb TOHKOW, MSIKOW, AOCTATOYMHO MPOYHOWN,

Ncnonb3yemoii Ans 06epTbiBaHWUSA XPYMNKUX NPeAMETOB, NNOTHOCTbIO 12-25 r/m 4.
2 Mapns pomkHa OblTb NMOTHOCTbIO NpubnmanTensHo 29-30 /M2 ¢

nepenneteHem 13x11 HuTen B 1 cm=2.,

McnbiTyembln  obpasel crnegyet YycTaHaBnmMBaTb COMMACHO  MUCbMEHHBbIM
yKkasaHusiMm usrotosutens. K Hemy nogcoeguHAT NPOBOAHMKU C MakKCMMarbHbIM
nonepeyHbiM cedeHvem no 7.3.1, npuyem kabenn nponyckarT BHYTPb SMKa Ha
MaKkcuMarbHyt AnmHy 0,5 M Kaxabli.

MoaroToBka ob6pa3uyoB

Ona Y3UI ¢ HenMHemHbIMM 3nemMeHTaMu, COefMHEHHbIMU napannensHo,
cregyeT MNOArOTOBUTb, KaK OMMCaHO Bbille, OTAEMbHble KOMMMEKTbl - MO TpW
obpasua ans kaxgoro Tokosoro Nyt Y 3UI, KOTopbIn cogepXuT oanH unm 6onblue
HENMHENHbIX 3N1IEMEHTOB, YKasaHHbIX B 3.4 1 3.5.

AnemeHTbl Y 3UIT, orpaHnymnBarome n KoMmyTupyrowme HanpsxeHune (cm. 3.4 n
3.5), cnegyeT 3aMeHUTb NOAXOAALMMU MeHbIMU NepeMblYKamn, rapaHTUpYLLMMm
HEM3MEHHOCTb BHYTPEHHUX COEOUHEHUN, UX MOMNEPEYHOro CEeYEHUs!, OKPYKatoLLmX
mMaTepuaros (Harnpumep, CMOI) 1 YNakoBKW.

O6pa3ubl  cornmacHo  BbllleykadaHHbIM  TpeboBaHWsIM  npeacTaBnaeT
N3roToBUTESb.

Mpouenypsb! UcnbITaHN

[aHHoe wucnbiTaHMe npPoOBOAAT NO  ABYM pasHbiM  npoueaypam  no
nepevncrneHvam a) n b) Ha oTaenbHbIX KOMMnekTax obpasuoB, NOArOTOBIEHHbIX
0N Kakgon npouenypobl.

a) WcnbiTaHne cnocoBHOCTM BbliAePKMBaTb 3asBfEHHbIA TOK KOPOTKOro
3aMblKaHUs

O6pasey noacoeauHslT K MCTOYHUKY MPOMBILLNEHHOW 4acTOTbl  Npu

HanpsxeHun &,  c  oXMOaEMbIM  TOKOM KOPOTKOrO 3aMblKaHWs  COrfacHo
3asBIEHHOM Harpy3O4HOW CrOCOBHOCTM MO TOKY KOPOTKOrO 3aMblKaHus U
K091 MEHTOM MOLLUHOCTM B COOTBETCTBMM C Tabnmuen 11.

McnbiTaHne npoBOAAT  OBYKpPATHO: C  TOKOM  KOPOTKOMO  3aMblKaHWS,
MHULMMPOBaHHbIM B ToYKax 45 1 90 anekTpnyeckunx rpagycos rnocre nepeceyeHns
HYS BONIHOW HaMpsXXeHUs.

Ecnn 3ameHsiembln nnv B3BOAMMbINA BHYTPEHHUA UM BHELLHWUN pa3beauHUTeNb
cpabaTbiBaeT, TO COOTBETCTBYOLMA pasbeaAuHUTENb CrieayeT 3aMeHATb WUin
B3BOAWTb Kawabli pa3. Ecrnn pasbeguHuTenb He MoxeT OblTb 3aMeHeH wiu
B3Be[eH, UCMNbITaHNe NpeKkpaLiatoT.

b) McnbiTaHne npu HA3KOM TOKE KOPOTKOrO 3aMblKaHUA

OT MCTOYHMKA NPOMBILLTEHHON YacToTbl Mpu HanpsbkeHun Lf, B TeueHue
(51£0,5) ¢ nogarT oxMOaeMbli TOK KOPOTKOrO 3aMblKaHWS, paBHbIA 5-KpaTHOMY



HOMUHANbHOMY TOKY MaKCMMasribHOW CBEpPXTOKOBOW 3awmTbl (ecrnv  ykasaH
n3rotoBuTeEnemMm) npu KoagpmumeHte MOLWHOCTU cornacHo Tabmumue 11. Ecrnm
BHELLHAS 3almTa OT CBEPXTOKA He NpefyCcMOTpeHa U3rotoBuTernem, Torga nogaroT
ToK, paBHbin 300 A. WcnbiTaHMe NpoBOAST OAHOKPATHO C TOKOM KOPOTKOrO
3aMblKaHWUs, WHULMMPOBAHHbIM B To4yke 45 3nekTpu4eckux rpagycos mnocre
rnepeceyeHnst Hynst BOSIHON HanpspkeHus.

Kputepuun cootTBeTCTBMUSA

B xome OByX BblleykasdaHHbIX UCTMbITaHUA nanupocHas Bymara unn mapns He
AOJSDKHA 3aropeTbCs.

Kpome TOro, BO BpemMsi MCMbiTaHUA Ha CNOCOOHOCTb BblAepXMBaTb TOK
KOPOTKOrO 3aMblkaHUs OH [LOSDKEH OTKMOYaTbCA OAHWM W3  pa3beanHuTenen
(BHYTPEHHUM MM BHELLHWM) MO YKa3aHWO N3roTOBUTENS.

BHyTpeHHue n (unn) cneumnanbHble pasbequHUTENN, COOTBETCTBYIOLIME APYrUM
cTaHgapTam.

Mpn wnx cpabatbiBaHMn p[ormkHa ObiTb oyeBMaHa 3PEKTUBHOCTL U
HeobpaTMMocTb oTkmoveHns Y3UM. [ns npoBepku 3Toro criegyet B TeyeHue 1

MUH  MNPUMNOXUTb  HaMpshkeHWe MNPOMbILNEHHOW  YacToTbl, paBHoe L/, , K
OTKIMOYEHHBbIM pasbeanHuTensam. MNpoTekarowmi ToK He AosmkeH npeBbiwaTtb 0,5 MA
(oencTByloLLEE 3HAYEHME).

HoctynHble Y3UI

Mocne mncnbitanua Y3WUI co cteneHbto 3aumtbl IP2X 1 Bbille HE AOITKHbI
UMETb YacTeln, HaxOASALWMXCA MOoL HanpsKeHUEM, KOTOPbIX MOXHO KOCHYTbCS
CTaHA4apTHbIM UCMbITATENbHBbIM LLYNOM, MpUKNagbiBaeMbiM ¢ ycunmem 5 H (cm.
OCT 14254), kpome Tex, KoTopble e Oblnm AOCTYMHbI A0 UCMbITaHWSA, Koraa
Y3WUI ycTaHOBNEHO, Kak Npu HOpMaribHOW 3KCcnnyaTaumu.

7.7.3.1 JononHutensHoe ucnbiTaHne ana Y3WI ¢ conpoBoxgaowmmM TOKOM [
HWXe 3asiBNIEHHOM CNOCOBHOCTN BblAEPKMBATb TOK KOPOTKOMO 3aMblKaHUS
MoBTOpAOT uUCMbITaHMe No 7.7.3, OQHAKO 3rieMEeHTbl, KOMMYTUpyoLLme
HanpskeHne, He 3amblKalT HaKopoTKo. KopoTkoe 3aMblkaHWe WHULUUPYIOT
3anyckom Y 3UIM nmnynscom Toka nonoxurensHon nonapHocth (8/20 nbo gpyromn
npvemnemon ¢opmbl BOrHbl) B Todke oT 30 go 40 anekTpuyeckux rpagycoB Ha
NONOXWUTESNIbHON MOMYBOSIHE MNOCME MNepeceyvyeHnss Hyns BOSIHOW  HanpshKeHus.
MMNynbCHbIM ~ TOK  OOSfKeH  OblTb  AOCTATOMHbIM -+ AfS  MHULUMWPOBAHUSA

COMPOBOXOAOLLEro TOKa, HO He CBblLle /.

[na obecneyeHns HecpabaTblBaHWs BHELLHErO pasbeauHUTENsl BCreacTBue
3anycka Y3WUIT wmnynbcOM BCe BHELWHWE pasbeguHUTENM  COeOMHSAT
nocrneaoBaTenbHO C MCTOYHUKOM  HarnpshKeHWst MPOMBbILIEHHOW 4acTOThbl, Kak
MOKa3aHO Ha pUCYHKe 6a.

PucyHok 6a - Llenb ansa ucnbitanua Y3UI ¢ conpoBoXxaaloLwmM TOKOM
I(fi) HMXKe 3assBNeHHOW CMNOCOOHOCTU BblAepXXUBaTb TOK KOPOTKOro
3aMblKaHUA
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1 I 1
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Zl - NONTIHOE conpoTuMBIieHne Ona perynmpoBaHna oxxmgaemMoro Toka KOpoTKoro

3aMblkaHus cornacHo Tabmmue 11; [ - BHewHu pasbeguHutens Y3UIM;, SCG -
reHepaTop MMMNYsbCOB TOKa C Pa3BsA3biBaOLLYM (UIbTPOM

PucyHok 6a - Lienb ansa ucneitadna Y3WI ¢ conpoBoXaarowLmmM TOKOM {5 HbKe
3asBIEHHON CMNOCOBGHOCTM BblAEPXMBATb TOK KOPOTKOIO 3aMblKaHWs

7.7.4 UcnbitTaHne Ha noBpexaarwee BIMH B cucteme BbicoKkoro (cpepgHero)
HanpsXxeHus

Mp wmcnbiTaHMM WCNOMb3YKT HOBble 00pasubl, OCHALLEHHble, KakK Ans
HOpMaribHOW 3KcryaTauun, COrfacHoO yKasaHuaM U3roTOBUTENS U BKIMKOYEHHbIE B
ncnbiTaTeNbHYo Lenb COrmacHO PUCYHKY 13 UK aHanormyHoMy puCYHKY.

PucyHok 13 - Mpumep uenu ana ucnoitainsa Y3UI B ycnosusax
noBpexaatowiero BIMH B cucteme BbICOKOro (cpeaHero) HanpskKeHus un
COOTBETCTBYHOLasa AMarpaMmma BO BpeMeHU OXuaaeMbiX HanpskeHUmn
Ha BbiBogax Y3UI
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&1 - rmaBHbIN BbIKNOYaTeNb; &2 - Tanvep, 3amblikatowminca Yyepes 200 mc nocne
rMaBHOrO BbIKOYaTens; 1 - MakcumManbHas CBEPXTOKOBasd 3alumTa, 3asiBrieHHas
M3roToBuTENEM; F 2 - NNaBKUA NpeaoxpaHuTenb Ans 3awmtbl TpaHcdopmaTtopa
BIMH (gorrken Boiaepxatb 300 A B TedeHme 200 mc); 71 - TpaHcdopmaTop

MCTOYHUKA NUTaHUS C HaNpPshKeHeM Ha BTOPUYHONM obmoTke Lo ; T2 -

TpaHcopmaTop BMH ¢ HanpshkeHMeM Ha nepBuYHO 06MoTKe L/, , Ha BTOPUYHOM -
1200 B; R1 - TOKOOrpaHU4MBaoLLmMI pe3nCTop ANS perynmpoBaHns ToKa KOPOTKOro

3aMblKaHMs Ha UICTOYHKKE NMUTaHuA Npu & ; B2 - TOKOOrpaHU4MBaloLWLMIA Pe3ncTop
A9 perynmpoBaHnsi Toka KOpoTKoro 3amblkaHus B Lenu BMH go 300 A
(npubrmsutensHo 4 Om); Y3WUI - ucnbityemoe yCTpoOnCTBO

PucyHok 13- Mpumep wenu ana ncnoitadmsa Y 3UM B ycrnoBusix noBpexaaroLLero
BINH B cucTeme BbICOKOro (CpegHero) HanpshkeHnst U COOTBETCTBYOLLAA
avarpamma BO BPEMEHU OXMnAaeMblX HanpsbkeHUn Ha BbiBogax Y 3UIMM

Y3UI nomewaioT B Ky6oobpasHbi OepeEBAHHbBIA SWMK, KaK yKa3aHo B 7.7.3.
BHYTPEHHIOI NMOBEPXHOCTb SALLMKA MOKPbIBAKOT NanMpocHON Gymaron nnm maprew.
OfHy U3 CTEHOK SAupKa (KpoMe AHa) OCTaBMAOT OTKPLITORW, A9 TOro, YTo6bl MOXHO
ObIf0 NoacoenuHATL NoaBoasLmMe kKabenm cornacHo MHCTPYKLMN N3rOTOBUTENS.

MpumevaHus

1 ManupocHass 6ymara gormkHa GbiTb TOHKOW, MSIKOW, AOCTATOYHO MPOYHOMN,

“cnonb3yemon Ans 06epTbiBaHUS XPYMNKUX NPEeAMETOB, MIIOTHOCTbI0 12-25 /M <.,
2 Mapns pomkHa OblTb  MAOTHOCTbI NpubnmamtensHo 29-30 /M2 ¢

nepenneteHem 13x11 HUTen B 1 cm 2.

7.7.4 .1 lNpouenypa vcnbliTaHUs

Hanpspkenue i ¢ gonyckom MuHyc 5% nogatoT K ucrnbitatensHoMmy obpasLy B
Touke 90 anekTpuyeckmx rpagycoB pasbl 11 3amblkaHnem BbiknovaTens S1.
CnycTsa (200+10) mc BblknoyaTeNb &= 3aMKHETCA aBTomaTtndeckn. OH coeanHnT
PE-BbiBog Y3WUI c Hentpanbio (4epe3 TOKOOrpaHM4MBalowmi pesnctop F2),
3aMKHYB HaKOpPOTKO BTOPUYHYHO OOMOTKY TpaHcdgopmatopa BMNH (72). B
pesyrnbTaTte cpaboTaeT npeaoxpaHuTens F 2, sawmwaowmi TpaHcgopmarop BIMH.

OT MCTOYHMKA MNPOMBILLNEHHOW 4YacTOTbl Mpu HanpshkeHun L. noparoT
OXVOAeMbI TOK KOPOTKOrO 3aMblKaHUS, PaBHbIN 5-KpaTHOMY HOMWHANbHOMY TOKY
MaKCMMarbHOM CBEPXTOKOBOW 3aumThl (ecrim ykasaH marotosutenem) mnm 300 A,
ecru He ykasaH. [lonyck Ha BenuuunHy Toka coctasnseT nmoc 10%.

OxupaeMbIi TOK KOPOTKOrO 3aMblKaHusi, nodaBaeMbli OT TpaHcdopmaTopa

BIMH, peryrmpytot (nocpeacteom £z ) Ao 300 A ¢ gonyckom nintoc 10%.

Hanpsokenne L7; nogatoT k wcnbiTaTtenbHoMy obpasuy (3a WCKIoYeHWeM
Y3UI, BKMOYEHHbIX Mexay HenTpanbio un 3emnen) B TedeHne 15 muH Ges

nepepbiBa 4O TEX MOp, NOKa He Ppa3oMKHeCS BbIKroYaTens 1.
[donyckaloTca ApyrMe ucnbiTaternbHble CXeMbl MNpU  YCIOBUM, YTO OHMU
rapaHTUpYIOT TaKyto Xe Harpysky Ha Y 3.



7.7.4.2 Kputepum cooTBETCTBUSA

B xoage BblleykasaHHbIX MCMbITaHUA nanvpocHas ©Oymara wnv mapns He
AOJPKHA 3aropeTbCs.

Mocne mncnbitanua Y3WUI co cteneHbto 3aumtbl IP2X 1 Bbille HE AOITKHbI
UMETb YacTeln, HaxoAAWMXCA MOoL HanpsKeHUEM, KOTOPbIX MOXHO KOCHYTbCS
CTaHA4apTHbIM UCMbITATENbHBbIM LLYNOM, MpUKagbiBaeMbiM ¢ ycunvem 5 H (cm.
OCT 14254), kpome Tex, KoTopble e Oblnm AOCTYMHbI A0 UCMbITaHWSA, Koraa
Y3WUIT ycTaHOBMNEHO, Kak Npy HopMaribHOM aKcnyaTaunm.

a) Pexum nospexaenust BMH

Ecnm wunsrotoButenb 3agaet pexuMm nospexagatowero BIMH, 1o Heobxogmmo
NPUMEHATL CrieaytoLme AOoNOSNHUTENbHbIE KPUTEPUM COOTBETCTBUS.

Mpn cpabaTbiBaHUN pasbeanHUTENA A0mkHA ObiTb o4eBMaHa 3PEKTUBHOCTb
n HeobpaTtumocTb oTkModeHnsa Y3WM. [na npoBepku 3TOro criegyet B TeveHue 1

MUH  MPUMOXWUTb  HanmpsbkeHWe MNPOMBILNEHHOMW 4acToTbl, paBHoe i, K
OTKIMIOYEHHOMY paszbeguHuTento. MNpoTekarowmn Tok He gorkeH npeBbiwaTh 0,5 MA
(oencTByloLLEE 3HAYEHME).

b) Pexxum yctonumsocTtu k BIMH

Ecnm wusrotoButenb 3agaetr pexum yctomudmBocTu Kk BIMH, 10 Heobxogmmo
NPUMEHATb CrieaytoLLme AONOSNHUTENbHbIE KPUTEPUN COOTBETCTBUS:

MpumeyaHue - 3To KacaeTcsa TpedosaHni K Y 3T, BKMHOYEHHBbIM B LieMNb Mexay
N wn PE, B Touke 4a Ha pucyHke B.2 [OCT P 50571.26.

- Y3UI pOomkHO COXpaHATb TEennoByk CTabWnbHOCTb BO BPeEMS nogadn

Hanpsbkenust &, (nocne nogaun Lit). Y3UI cuutaoT TepMocTaburbHbIM, ecnm
NpoTeKalLWmin Yepe3d Hero TOK WM paccemBaeMasi 3Heprusi He npoposvkaeTt

BO3pacTaTb B Teé4eHne BCEero BpemeHun nogayvu ch ;

- 3aTeM ucnbiTaTenbHbIi obpasel, npucoeauHaloT K &7, . WcnbiTaTenbHbii
TpaHcdopMaTop AOSPKEH UMETb Harpy304HYH CMOCOOHOCTb MO TOKY KOPOTKOrO
3aMblkaHust He meHee 200 MA.

Tok, npoTekawowmi 4Yepe3 uUCNbITyembln obpasel, wusmepstoT. [MukoBoe
3HaYeHne ero akTMBHOW COCTaBMAOWEN He [JOIPKHO npeBblwats 1 MA, wnnm
cobcTBeEHHas noTpebnsgemas MOLWHOCTb He AOPKHa yBENMUUTbCA Gornee yem Ha
20% no cpaBHEHWIO C U3MEPEHHOM No 7.7.5;

- nocrne TOro Kak uCMbiTyeMbld obpasel, oxnagutcs npubnmantenbHo A0
TemnepaTtypbl OKpyXalLlero BO3gyxa, WCnbiTaHem no 7.5 onpegensawoT
N3MepeHHoe npeaernbHoe HanpsbkeHue A8 NPOBEpPKU, COXPaHWUICS I ypOBEHb
HanpsXKeHNs 3aWmThbl, yYKasaHHbIN u3rotoButenem. McneltaHne no 7.5.2 npoBogat

TONbKO Mpu {, , @ ucnbitanusi no 7.5.4 n 7.5.5 Tonbko npu &/, . BcnomoratenbHble
uenu, Hanpumep MHANKAToOPbl COCTOSIHUA, AOSMKHbI ObITb B paboyeM COCTOSHUN.

CornacHo HacTosiwemy MyHKTY "OblTb B paboyem COCTOsHUM" O3HayaeT, 4To
pasbeauHUTENb HE NMEET BMOMMbBIX MOBPEXOEHUA N OCTaeTcs paboToCnOCOOHbIM.
PaboTtocnocobHoCTb npoBepsieTca MO0 BpyYHy0 (ecnM BO3MOXHO), nnbo
NpocTeNLLen NIEKTPUYECKON onepaLlnen, CornacoBaHHON MeXay U3roToBuUTernem u
ncnbiTaTenbHbIM LLEHTPOM;

- BM3yanbHblA OCMOTP WuCNbiTyemMoro obpasua He [OIMKEH BbISIBUTb
CBMOETENLCTB Kakoro-nmbo noBpexaeHus.

7.7.5 UcnbiTaHne Ha COGCTBEHHYIO NOTPEOAE MYIO MOLUHOCTL U TOK YTEYKU
Y3UI noacoeOuHsIlOT K UCTOYHUKY HanpshkeHus Npyv ero MakcrvMasibHOM

ANUTENbHOM  paboyeM  HanpskeHun L/, cormacHO MHCTPYKLMSIM M3roTOBUTENS.
N3MepsaloT KaxyLLytocs MOLLUHOCTb, notpebnsemyto Y 3UM. N3mepaoT ToK yTeuku,
npoTtekaromin Yyepes PE-BbiBOS,

MpumedaHns

1 Ecrnm wusrotoButenem ponyckaetca 6Gornee OfHOW CxeMbl MNOAKMYEHUS
Y3WI, Toraa ucnbitTaHne NPoBOAAT AN KON CXEMbI.

2 V13mepstoT drakTuyeckoe AenCcTBYoLLee 3HaYeHne ToKa.


http://docs.cntd.ru/document/1200005021
http://docs.cntd.ru/document/1200031496

7.7.6 TlpoBepka xapaktepuctmku BIlH, BbI3BaHHOro noBpexaeHuem B
HU3KOBONbLTHOM CUCTEME

7.7.6.1 MeTogbl ncnbiTaHns

Cneayet ucnonb3oBaTb HOBble 06pasubl, OCHALLEHHbIE, KaK MNPy HOpMaribHOM
aKcnnyaTaumm, COrnacHo ykasaHUsiM U3roToBUTens.

Mpumep wncnbiTaTenbHOM Lenu 1M avarpamm npyu MpoBepKe XapakTepucTUKU
BINH npvBeaeHbl Ha pUCyHKe 7.

PucyHok 7 - [pumep ucnbiTaTeNnbHOM Lenu n gnarpamMmma
xapaktepuctukm BIMH, BbI3BaHHbIe NOBpeXAeHUEM B HU3KOBOJIbTHOMN
YyacTU CUCTEMbI

(""‘ ty Y3Un Ues C"“)

A
| :
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PucyHok 7 - lNpumep ucnbiTaTensHOM Lienu U anarpamma xapakrepuctukmn BIlH,
Bbl3BaHHbIE MOBPEXIEHNEM B HA3KOBOSTbTHOW YaCcTU CUCTEMBI



Y3UI nomew@aT B NPSAMOYrOfbHbIA AEPEeBAHHbIN AWMK COrfacHo 7.7.3.
BHYTPEHHIOI NMOBEPXHOCTb SALLMKA MOKPbIBAKOT NanMpoCcHOW Gymaron nnm Mmaprew.
OfHy 13 CTEHOK siluKa (KpoMe Ha) OCTaBMIAT OTKPbLITON, A9 TOro YTOObI MOXHO
ObIfo NoacoeauHATL NoaBoasLme kKabenm cornacHo MHCTPYKL MU N3rOTOBUTENS.

MpumeyaHns

1 ManupocHass 6ymara aosmkHa GbiTb TOHKOW, MSIKOW, AOCTATOYHO MPOYHOWN,

“cnonb3yemon Ans 06epTbiBaHUS XPYMNKUX NMPEeAMETOB, MIIOTHOCTbIO 12-25 /M 2.,
2 Mapns pomkHa OblTb MAOTHOCTbI MpubnmamtenbHo 29-30 /M2 ¢

nepenneteHemM 13x11 HUTen B 1 cm 2.

i 5+§?’”¢

WcnbiTyemblit obpasel, AorpkeH GblTb NOACOEOVHEH HA NEPUOS T C K

WCTOYHWKY HanpsbkeHUst NPOMBILLNEHHOW 4YacToTbl Lir (gonyck MuHyc 5%), Kak
ykasaHo B Tabnuue B.1 (npunoxenue B), mmbo k nctouHmky 6onee Bbicokoro BIH,
KOTOpOe 3adaHO M3roToBUTENEM B COOTBETCTBUM C 6.6.1. ICTOUHUK HanpshKeHus
AomkeH ObITb MO0 C A0CTaTOMHO BbICOKOM TOKOBOW CMOCOBHOCTBIO (4ns

rapaHTun, 4YTo HanpsbkeHve Ha BbiBogax Y3WUI He ynageT Huke 5% T/t B xoge
UCnbITaHns), MMB0 MO 3HAYEHUO PaBHbIM YKa3aHHOMY BblOEPXMBAEMOMY TOKY
KOpOTKOro 3amblkaHus Y 3UI (BbIGMPaOT MeHbLLEE 3HaYEHNE).

Cpasy e nocrne nogaym Uit Ha obpaseu nopalT B TeyeHne 15 MuH

HanpsHxkeHue, paBHoe /,; C ponyckom MuHyc 5%, CTOM e TOKOBOVA
XapaKTepUCTUKOM UCTOYHUKA. BpemeHHbln wHTepBan Mexay OTAErNbHbIMA
ncnbiTaTenbHbIMK NepMogamn AoSmkeH ObiTb Kak MOXHO MeHbLUe, B Nobom criyvae
He 6ornee 100 mc.



7.7.6.2 Kputepum cooTBETCTBUSA

MannpocHas ©Oymara wM Mapnd He [OrfPkHa BOCMMAMEHSTbCA B Xode
UCMbITaHNS.

Kopnyc ycTtponctBa co cTeneHbio 3aumtbl IP20 1 Bbilwe He [OmKeH ObiTb
NnoBpeXaeH A0 TaKOro COCTOSIHUA, YTODObI YacTu, HaXoasaWMecs nog HanpshkeHeMm,
cTanu SOCTYNHbI ANs KacaHusa CTaHO4apTHBIM UCMNbITaTENbHbBIM LLYMOM.

a) Pexum nospexaenust BMH

Ecrm wusrotoButenb 3agaet  pexum  nospexaeHus BlH, Heobxogmmo
BbIMOMHATL CNeayoLme LONOSNHUTENbHbIE YCIOBUS.

Ecrnun pasbeagnHutens cpabatbiBaeT, omkHa ObiTh oveBMaHa adpeKTUBHOCTb
N HeobpaTUMOCTb OTKMIOYEHUs YycTponcTBa. [na npoBepku 3Toro criegyetr B

TeyeHne 1 MWH MoAdaTh HanpshkeHWe MPOMbILLMEHHOW YacToThl, paBHoe & .
[MpoTekatowmin TOK He AorkeH npesbiwaTtb 0,5 MA (gencTeyloLlee 3HadYeHne).

b) Pexxvm ycTonumsocTtu k BIMH

Ecrm wmsrotoButenb 3apaet pexum yctomumsocTu K BIMH, gomkHbl ObiTb
BbIMOSHEHbI Criegyowme JONOSIHUTENbHbIE YCIOBUS:

- Y3UI gomkHO COoXpaHATb TEnnoByl CTabWNbHOCTb B nepvoa nogaum &

(nocne nogauun Lit). Y3UI cuntalor TepmMocTabunbHbIM, €Criv TOK, MPOTEKatoLLMN
yepes Hero, UM paccemBaHMe 3HEPrMn He BO3pacTaeT B TEYEHME BCEro BpeMEHU

nogayv Hanpskenus L ;

- 3aTeM WCMbITyeMbli obGpasel npucoeauHsoT K L. WcnbiTaTenbHbli
TpaHcdopmMaTop AOSMKEH UMETb Harpy304HyK CMOCOBGHOCTb MO TOKY KOPOTKOrO
3amblkaHna He meHee 200 MA.

Tok, npoTekawowmin 4Yepe3 UCNbITyeMbli obpasel, wusamepsitoT. [MukoBoe
3HaYeHNe €ero akTMBHOW COCTaBMSOWEN He AOrpkHO npeBbiwatb 1 MA, wnnm
cobcTBeHHasi noTpebnaeMas MOLWHOCTb HE AOIPKHA yBENMUUTLCA Gonee yem Ha
20% no cpaBHEHWIO C U3MepPEHHOM no 7.7.5;

- nocrne TOro Kak uchblTyeMbli obpasey oxnagutcs npubnmusntenbHo A0
TemnepaTtypbl OKpyXXaloLero BO34yxa, WCnbiTaHMem no 7.5 onpegenstoT
N3MEpPEHHOE NpeaenbHOe HanpsbkeHue Ons NPOBEPKM, COXPaHWUIICS M YPOBEHb
HaNpsbKeHNsT 3alWMTbl, YKa3aHHbIW u3rotosutenem. VicnblTaHne no 7.5.2 nposogdar

Tonbko  npu {,, a wucnbiTaHus no 7.54 wn 755 - Tombko npum L.
BcnomoratenbHble Lenu, HanpuMep WHOWKATOpbl COCTOSHWUSA, OOIDKHblI OblTb B
paboyemM COCTOSHUM.

CornacHo HacTosiemy nyHKTY "ObiTb B paboyem COCTOSHMKU" O3HayaeT, YTo
pasbeanHUTENb HE MMEeEeT BMOUMbIX NOBPEXOEHUN N ocTaeTcsa paboTocnoCOOHbIM.
PabotocnocobHoCcTe npoBepsieTca MO0 Bpy4yHYH (€CrM  BO3MOXHO), nmnbo
NpoCTeNLLEN 3NEKTPUYECKON onepaumen, CornacoBaHHON MexXay U3rotoBuTenem u
ncnblTaTenbHbIM LLEEHTPOM;

- BW3yanbHbIi OCMOTP uCMbITyeMoro obpasua He [OrkeH BbISBUTb
CBUOETENLCTB Kakoro-nmbo noBpexaeHust.

7.8 UcnbiTaHue AByx- n ogHoBBOAHLIX Y3UIl ¢
pa3gesnibHbIMM BBOAHbLIMU U BbIBOAHLIMU BbIBOAAMU

Ansa Y3UI, npuMeHsieMbIX Ha NOCTOSIHHOM TOKe, IaHHOE UCMblTaHWE B CTaaum
PacCMOTPEHUS.



7.8.1 UcnbiTaHMe Ha perynupoBKY Hanpsi>ke HUs1

Hanpsxenue &7, nopaloT 4epes BBOOHOM 3aM, M OHO [OMKHO ObiTb
NMOCTOSAHHLIM C  OOMNYyCKOM MUHYC 5%. WcnbiTaHwe cregyeTr npoBoAuTb C
HOMUHasbHLIM TOKOM MPWU aKTUBHOW Harpyske. BXxoaHoe 1 BbIXOQHOE HanpsXeHus
N3MepPSIOT OQHOBPEMEHHO C MOAKIOYEHHON Harpy3kor. OnpenenstoT perynmpoBky

HanpshxeHus AL B NpoueHTax no gopmyre

ALY =[(Upxon — Upnx M/ Upgop 100,

[aHHoe 3HaveHue [omkHO ObITb 3aperncTpmpoBaHo W COOTBETCTBOBATb
3adABJIEHHOMY U3roToOBUTESIEM.

7.8.2 HoMMHanbHbIN TOK Harpysku f|

K Y3WUI nopatoT nutaHue, kak B 7.8.1, mpu TemnepaTtype OKPY>KaroLLEro
BO34yxa C MOMOLULIO Kabens MMHUMarnbHOro ceveHusi, ykasaHHoro B 7.3.1. Tok
Harpy3ku crieqyeT ycTaHaBnMBaTb MO HOMWHANbHOMY TOKY Harpysku, yKasaHHOMY
nsrotosutenem. MNpuHyantensHoe oxnaxaeHune Y 3UMM HegonycTumo.

Y3UI cuutaloT BbigepXaBLWMM WCMbITaHWE, €cnvM ero oboroyka AocTurna
TEeNnsoBON CTabunbHOCTM U TemnepaTtypa YacTen, AOCTYMNHbIX NP HOPMasibHOM
akcnnyatauum, He 6onee yem Ha 40 K npeBbilaeT TemnepaTypy OKpyXatoLlero
BO3[yxa noMeLLeHns (cMm. 2.1).

7.8.3 UcnbiTaHne Ha CNOCOGHOCTL BblAepXMBaTb KOPOTKOE 3aMblKaHMe CO
CTOPOHbI Harpy3ku npu Hanuuum pasbeauHutenen Y3WUIM (ux Hanwuuwme
onpeaenseT UroToBUTESb)

MoBTOpPSAIOT UCNbITaHNe Mo 7.7.3, HO 6e3 3aMKHYTbIX HaKOPOTKO 3fIEMEHTOB.
OpfHako Bce BbIBOAbl HArpy3ku 3aMblKalOT HAKOPOTKO MPOBOAHWKOM HanbosnbLiero
ceyeHus (U3 ykadaHHbIx B 7.3.1) n anmHon 500 mm.

Kputepumn cootBeTCcTBUA

B xoge ucnbiTaHnst TOK KOPOTKOrO 3aMblkaHUA criegyeT OTKIoYMTb B TeYeHne 5
c. Bo Bpems wucnbiTaHus nanvpocHas Oymara wnM Mapna He AoSbkHa
BOCNIaMeHnTbCs. Kpome Toro, He 4OSMKHO NPOU30NTY B3PbIiBA, a TaKke He OOIPKHbI
NMeTb MeCTO Apyrne ob6CcToATENbCTBA, ONacHble ANt nepcoHana n obopyaoBaHus.

HocTtynHoe Y3WUT

Mocne wcnbiTadHna Y3WUI co cTteneHbto 3aumTtbl IP2X 1 Bbllle He OOMMKHbI
UMETb YacTel, HaxoAAWMXCA MoL HanpsKeHUeM, KOTOPbIX MOXHO KOCHYTbCS
CTaHA4apTHbIM UCMbITATENbHBbIM LLYNOM, MpUKNagbiBaeMbiM ¢ ycunvem 5 H (cm.
OCT 14254). Ecrnu BHYTpeHHUN pasbeaunHuTens He cpabotan, Y3UI gomkHo
BbINONHUTL TpeboBaHus 7.4.1 n 7.5. Ecnn BHYTpeHHUI pasbeanHuTens cpaboTtan,
AospkHa 6bITb o4eBMaHa 3PPEKTUBHOCTL N HEOOPATUMOCTb OTKIIOYEHMS.

[ns npoBepkn pakTa OTKMOYEHUS HeobXoouMMO NPEANnpPUHATL cregylowme
Mepbl:

a) yoeauTbcsa B TOM, YTO Ha BbIBOAHBIX 3aKMMaX HET HanpsbKeHUS;

b) NpUNoXuTh HanpsbkeHWe MNPOMbILLNEHHON YacToTbl, paBHoe 2L/~ mexay
COOTBETCTBYHOLWMM BBOAHLIMU U BbIBOAHLIMM BbiBO4aMW B TedeHne 1 MuH, npu
3TOM NpOTEKaoLLMIA TOK He JomKeH npesbiwaTth 0,5 MA (aencTBytoLLee 3Ha4YeHne).

McnbiTaHnio cnegyeT noasepratb BCe BCMoMoraTesibHble YacTu, BKIOYEHHbIE
nocnegosaternbHo ¢ Y3WI, kak yka3aHo U3roToBuUTENEM.
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7.8.4 Cnoco6GHOCTL BblAepX1BaTh NepeHanpsixkeHne co CTOPOHbI Harpy3ku
Ons atoro ucnblTaHusa npuknagbiBaoT 15 mmnynbcoB Toka 8/20 wm 15

MMMYNbCOB KOMOMHMPOBAHHOW BOJSHbI C HanpshKEHWEM pa3oMkHyTon uenu &,
pPaBHbIM  3HAYEHWO, COOTBETCTBYKOLEMY €ro CrnocobHOCTM  BblaepXUBaTb
nepeHanpshkeHne Co CTOPOHbl Harpysku, ykasaHHOM wusrotoButenem. Vmnynbcobl
npvKknagbiBaloT Tpemsi rpynnamu (N0 NATb UMMYMbCOB B KaxKOOW rpynne) K

BbIXOOHBLIM BblBOAAM McnbITyemMoro obpasua. Ha Y3WI nogatot £/, oT uctouHuka
HanpsXXeHNsi C HOMMHarbHbIM TOKOM He MeHee 5 A. Kaxabii UMNynbC LOMMKEH ObiTb
CUHXPOHM3MPOBAH MO OTHOLLEHUIO K MPOMBbILLNEHHOM YacToTe. HaunHaa ot 0° yron
CUHXPOHU3aLMN OOSMKEH YBENMYMBATLCSA NOCTENeHHO Ha (3015)°.

MHTepBan mexay wumnynbcamm coctaenser 50-60 ¢, a mexagy rpynnamm
NMNynbCoB - 25-30 MUH.

McnbiTyeMbin obpasey, JOMKEH HaxoOAUTbCA MOA4 HarnpsikeHWeM B TeyeHue
BCEro UWKNa WCNbiTaHWA. HanpsbkeHne Ha BbIXOOHbIX BbiBO4ax cregyet
perncTpmpoBaTb.

Kputepumn cootBeTCTBUA

Y3UM cuutaloT BbIAEPXKABLUMM  UCMbITaHWE, ecnu TpeboBaHus 7.6.6
BbIMOJSTHEHbI.

7.8.5 XapakTe puctuka neperpysku

[aHHoe wucnbiTaHne NpoBOAAT TONMbKO Ans AByxBBOAHbIX Y3WI1, HO moryT
npoBoauTb Ans ogHoBeBogHbiX Y3WI, ecnn ceyeHne BHYTPEHHUX COeAUVHEHWI
Mexay BBOOAHbIMU M BbIBOAHLIMW BbIBO4AMW MEHbLUIE, YEM CeYeHne NPOBOAHWKOB,
yKa3aHHoe 4719 4aHHOro UCNbITaHuS.

[laHHOe ucnbiTaHMe NPOBOAAT MpU TemnepaType OKpyXatlolero Bo3gyxa Ha
ob6pasue, 3aWmLLEHHOM OT YPE3MEPHOr0 BHELLHErO HarpeBa 1nm oxXnaxaeHus.

McnbiTaTensHasa Lenb 1 Metoguka NpoBeAeHns A0SmkHbl ObiTb, Kak OnnucaHo B
7.8.2, UCKNIOYEHMEM £BMSIETCA MUWb TO, YTO LENnW, KpoMe [faBHOM Lenn, wu
npeBblLLEeHMe TeMNepaTypbl He Y4UTLIBAKOT B JAHHOM UCTbITaHUN.

McnbiTaHne BbINOMHAKT 6€3 BHEWHMX YCTPOWCTB 3almTbl OT CBEPXTOKA
(BHYTpPEHHME YCTPOMCTBa 3aWmTbl OT CBEPXTOKA 3aMEeHAT MepemMblykamyn C
He3Ha4YUTeNbHbIM MOSTHBIM CONPOTUBIIEHNEM).

Ecnu narotoButenem ykasaHa MakcumarbHasi 3almTa OT CBEPXTOKA, B TeYeHve

1 4 YBWUIT HarpyatoT TOKOM, pPaBHbIM & -KpaTHOMY MaKCUMarbHOM 3almTe oT

cBepxToka. KoadpdmumeHT & BbiOGuparoT no Tabnumue 11x B 3aBMCUMOCTM OT
HaUMOHaNbHbIX HOPM M NPaBuI ANIEKTPOYCTAHOBOK.

Tabmmua 11x - KoaddumumeHT Toka i, NpUMEHsieMbll AN XapaKTepuUCTUKK
neperpysku



CTtpaHa (4acTb cBeTa)

KoadpdmumeHT £ ToKa pacuenneHus B 3aBUCMMOCTU OT
BMAa BblOpaHHOro 3alMTHOrO YCTPONCTBA

ABTOMATUYECKUI
BbIKIlOYaTENb

[MnaBkun npegoxpaHnTens

Espona 1,45 1,6
CLA Ha paccmoTtperumn Ha paccmoTtpernmn
AnoHna 1,25 1,5

MpumeyaHne - EcnvM Tun 3alMTHOrO YCTPOWCTBA W3rOTOBUTESNIEM He yKasaH
(BbIKNIOYATEND UM NpPeaoXpaHUTeNb), UCMbITaHNe NPOBOAAT C Gonee BbICOKUM

KoadhduumeHToM i .




Ecrm  3HadeHMe  MakCMManbHOro CBEpXTOKa  3aumTbl  He  yKkal3aHo
nsrotosutenem, Kk Y3UI nogatoT B TeyeHne 1 4 1,1 HOMMHaANbLHOIO TOKa Harpysku
A0 cpabaTbiBaHMs BHYTPEHHeEro pasbeauHutens. Ecnn  pasbeguHutTens He
cpabotan B TedeHve 1 4, UCMbITaHWE NPOAOITKAKT, yBenuuMBasa npegblayliee
3Ha4YeHne UCMbITaTeNbLHOIo ToKa Kaxabiv Yac B 1,1 oo Tex nop, noka He cpaboTtaeT
BHYTPEHHWI pa3beauHUTENb.

Kputepumn cootBeTCTBUA

Bo Bpemsa ucnbiTaHnsi NpeBbllLEHME TeMnepaTypbl MOBEPXHOCTEN, AOCTYMHbIX
A58 NPUKOCHOBEHUS, He A0IMkHO ObITh 6onee 60 K.

a) HecpabaTtbiBaHNe BHYTPEHHENO pa3beauHUTENS:

- BuM3yanbHblIA OCMOTP WuCnbiTyemMoro obpas3ua He [OMMKeH BbISIBUTb
CBMAETENbCTB Kakoro-nmbo noBpexaeHuns;

- nocne ucnbiTaumsa Y3WUI co cteneHbto 3aumTbl IP2X 1 Bbllle HE OOMMKHbI
UMETb YacTeW, HaxoOsAWMXCsl MOoA HanpsPKEHWEM, KOTOPbIX MOXHO KOCHYTbCS
CTaHA4apTHbIM UCMbITATENbHBbIM LLYNOM, MpUKMagbiBaeMbiM ¢ ycunvem 5 H (cm.
[OCT 14254), kpome Tex, KOTopble yxe ObinM OOCTYMHbl OO UCNbITaHWUs, Korga
Y3UI ycTaHOBNEHO, KaK Npyv HOpPMaribHOW SKcnyaTauum;

- 3aTeM WCMbITyeMbli ob6pasel npucoeauHsaoT K L. WcnbiTaTenbHbli
TpaHcdopmMaTop AOSPKEH UMETb Harpy304HYyH CMOCOOGHOCTb MO TOKY KOPOTKOrO
3amMblkaHnsa He meHee 200 MA.

Tok, npoTekawowmi 4Yepes uUcCMbITyemMbln obpasel, u3mepstoT. [lvkoBoe
3Ha4YeHNe €ero akTMBHOW COCTaBMSAOWEN He OOrPkHO npeBblwatbe 1 MA, wnnm
cobcTBEHHas noTpebnsiemass MOLIHOCTb He AObKHa YBENnMuuTbes Gonee yem Ha
20% no cpaBHEHWIO C U3MepeHHou no 7.7.5;

- nocrne TOr0 Kak MUCnbITyeMblt obpasey oxragutca npubnmsnTensHo Ao
TemnepaTtypbl OKpyXXaloLero BO3gyxa, WCnbiTaHMemM no 7.5 onpegenstoT
N3MEpPEHHOE NnpeaenbHoe HanpsbkeHue A8 NPOBEPKU, COXPaHWUIICS M YpOBEHb
HanNpsHKeHUst 3amMThbl, YKasaHHbIN u3rotoButenem. McneltaHne no 7.5.2 npoBogat

Tonbko  npu {,, a wucnbitTaHus no 7.54 wn 755 - Tombko npum L.
BcnomoratenbHble uenu, Hanpumep WHOMKaTOpbl COCTOSIHWUS, OOSKHbl ObiTb B
paboyemM COCTOSAHWM.

Mpumeyanne - CormacHo HacTosEMY MyHKTY "OblTb B paboyeM cocTosHun"
O3Ha4yaeT, YTO pasbeauvHUTENb HE UMEET BUAUMbBIX MOBPEXOEHWA U OCTaeTcs
paboTtocnocobHbIM. PaboTtocnocoGHOCTL npoBepsieTcs NmMBo BpydHyo (ecnm
BO3MOXHO), NMMOO NPOCTENLLEN SNEKTPUHECKON onepaunent, CornacoBaHHOM Mexay
N3roToBUTENEM W UCMbITATENMbHbLIM LIEHTPOM.

b) CpabaTbiBaHWe BHYTPEHHErO pa3beaHUTENS:

- nocne ucnbiTauma Y3WUI co cteneHbto 3aumTbl IP2X 1 Bbille HE OOMKHbI
UMETb YacTeln, HaxoAAWMXCA MOoL HanpsKeHUeM, KOTOPbIX MOXHO KOCHYTbCS
CTaHA4apTHbIM UCMbITATENbHBbIM LLYNOM, MpUKagbiBaeMbiM ¢ ycunvem 5 H (cm.
OCT 14254), Kpome Tex, KoTopble ye Oblnv AOCTYMHblI 4O UCNbITaHWSA, Korga
Y3UI ycTaHOBNEHO, KaK Npyv HOPMaribHOW 3KchyaTauum;

- Npv cpabaTbiBaHUN pa3beanHUTENS A0ImkHA ObiTb o4eBMAHA 3GEKTUBHOCTD
n HeobpaTumocTb oTkMmodeHnsa Y3WM. [na nposepkn 3TOro criegyet B TeveHue 1

MUH MPUIOXWUTb  HaMpsbkeHMe MNPOMbILLNEHHOM  YacToThl, paBHoe L., K
OTKIMOYEHHOMY pasbenunHuTento. MNpoTekarowmin ToK He AosmkeH npesbiwaTb 0,5 MA
(oencTeytoLLee 3HAYEHUE);

- BO BpeMs WCMbiTaHWa nanvpocHas Oymara v Mapnsa He [AorbkHa
BocnfameHutbcs. Kpome TOro, He [OMMKHO NpPOM3OWTU BbiIGpoca TBepAbIX
MaTepuaros BO BPEMS U NOCHE UCMNbITAHUS.

7.9 lononHUTenbHbIE UCNbITAHNA
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MpoBoosaT ans onpeaeneHus kputepmes 6e3onacHOCTU. B HEKOTOpPLIX cTpaHax
BO3MOXHO NPUMEHEHNE OPYrMX HaLMOHarbHbIX HOPM.

Honyckaetcs npu Heob6xoaMMOCTN NPOBOAUTL AaHHble uchbiTaHnsa Ha Y 3UI,
NPUMEHAEMbIX Ha MOCTOSAHHOM TOKE.

7.9.1 NMepeHocHble Y3UI ¢ rubknumu Kabensimum u WHypamMu U ux KpenneHue

7.9.1.1 lepeHocHble Y3WI pgomkHbl ObiTb CHabXeHbl aHKEepHbIM KpernneHuem
LWHYypa, 4YTOOblI NPOBOAHUKM Bbl CBOGOAHBI OT HATSPKEHUS, CKPYy4YMBaHWsA, Koraa
OHM NOACOEAMHEHbl K BbIBO4AM WM KOHLAM, a WX MOKPbITUE LOIMKHO ObITb
3aLLWILLEHO OT UCTUPAHUS.

OnneTka, ecnvm nveetcs, formkHa ObITb NPUKPENnsieHa K aHKEPHOMY KpemneHnto
LUHYpPa.

CooTBeTCcTBME NPOBEPSIIOT OCMOTPOM.

7.9.1.2 O3eKTUBHOCTb YyOEPKMBAHUA MPOBEPSIOT CreAyHWMM UCMbITaHUEM C
NMOMOLLIO YCTAHOBKW, NPEACTAaBEHHON HA PUCYHKe 8.

PucyHok 8 - YcTaHOBKa Anst UCNbITaHUA KpenneHus WHypa

160 - 200

Obpasey

Py4ka npueoga

JKCUEHTPMK

Pasmepbl B MM

PI/ICyHOK 8 - YcTaHoBKka onst ucnbiTaHns KpenneHuna wHypa

Y3WUI1 ¢ HECHEMHBIM LLHYPOM UCTIbITHIBAOT B COCTOSIHUM NMOCTABKW; UCMbITaHWE
BbIMOSHAT Ha HOBbIX OOpasLax.

Y3UI ¢ 3ameHsieMbiM kKabenem MWCMbITbIBAlOT C Kabenem HOMWHAambHOro
CeYeHus, yKa3aHHbIM N3roTOBUTENEM.

MpoBogHMKK rMGKkoro kabens wnM WHypa pa3bopHbix Kabenen BBOAAT B
3aXMMbI, BUHTbI 3aTAMMBalOT TaK, YTOObl 3admKCcnpoBaTh NOSIOXKEHE NPOBOSHMKA.

AHKEpHOE KpenmeHue LLHypa UCNOSb3YyHoT, Kak 00bIYHO; 3aXUMMHbIE BUHTbI, €CIN
NUMEIOTCS, 3aTArMBaOT KPYTALLWMM MOMEHTOM, paBHbIM 2/3 ykasaHHOro B Tabnuue
12.
Tabnmua 12 - TpeboBaHWs K 3aTAMMBAHUIO 3AXXUMHbIX BUHTOB



HomuHanbHbIn anameTp pesbosl, Bpawarowmm MomeHT, H'm
MM

o 28 0,20 0,4 -
Ce. 28 po 30 0,25 0,5 -
" 30 " 3,2 0,30 0,6 -
" 32 " 3,6 0,40 0,8 -
" 36 " 4,1 0,70 1,2 1,2
" 41 " 4,7 0,80 1,8 1,2
" 47 " 5,3 0,80 2,0 1,4

Mocne cbopkn obpasua ero YacTn AOSKHbI ObITb TOYHO MOAOMHaHLI, NPU 3TOM
He [O/mKHO OblTb BO3MOXHbLIM MPOTONKHYTH Kabenb unm WwHyp B obpasey Ha
CKOMbKO-HMOYAb 3Ha4YUTENBHOE PacCTOAHME.

O6paseL nomeLaT B UCMbITaTENbHYH YCTAHOBKY Tak, YToObl ocu kabensa unm
LUHYpa pacnonaranicb BepTMKanbHO OTHOCUTENbHO MecTa ux BBoga B obpasel,.

3arem kabenb 1 LWHyp NoaBepratoT CTOKPATHOMY HaTSXEHUIO C YCUITMEM:

- 60 H, ecrnn HOMMHanbHbIN TOK He Gonee 16 A, a HOMUHaNbHOE HanpsKeHne Ao
250 B BKIOYUTENBHO;

- 80 H, ecrnm HOMMHanbHbIN TOK HEe Gonee 16 A, @ HOMUHaNbHOE HanpsPKeHne
cBbiwwe 250 B;

- 100 H, ecnu HoOMMHanNbHbIN TOK CBbILLe 16 A.

PacTtarmBatowme ycunus npuknaabiBaloT 6e3 pbiBKOB, KaXabIn pa3 B TeyeHve 1
c.

Cnenyet cnegutb 3a TeM, 4TobObI ycunme pacnpenenssiocb paBHOMEPHO Ha BCe
YacTu kabena (Kunbl, U30NAUKI0 U ONSETKY).

Mocne ucnbiTaHns Kabenb Unn WHYpP He AOSMKEH CMecTUTbCsa BGonee Yyem Ha 2
MM. [ns pa3GopHbIX YCTPOMCTB KOHLbl MNPOBOAHMKOB HE [OMMKHbI 3aMETHO
cCMellaTbCsa B BbiBOAAX; ANSt HEpPa3bOopHbIX YCTPOUCTB HE AO0SMKHO ObiTb 06pbIBOB
3MEKTPUYECKMNX COEANHEHWIA.

Ons  n3mepeHnss npoAoSfibHOrO CMELWEeHWss A0 Hayana WCnNbiTaHua Ha
BbITArMBaHNe Ha kabene vnun LWHype NpubnmnanTenbHoO Ha paccTosiHum 20 MM OT
KOHUa obpasua unn aHKepHOro KpenneHus ctaBaT MeTKy. Ecnm B ycTponcTteax ¢
Hepa30OopHbIMM LLUHYpaMK HET YETKO 0003HaAYEHHOTO KOHLa 06pasua unm aHKkepHoro
KpenneHus, AoMONHUTENbHYO METKY CTaBAT Ha Koprnyce obpasua.

Mocne wncnbiTaHMs CMeLeHWe METKM Ha kabene win LWHype OTHOCUTENbHO
obpasua nnnm aHKepHOro KpenneHust M3MepsatoT B COCTOSHUM HaTsbkeHus kabens
Unn LWHypa.



7.9.1.3 HepasbopHble Y3UI gomkHbl ObiTb CHabXeHbl rMbkum kabenem wunm
LLHYPOM, COOTBETCTBYOWMM cTaHaapTam cepuii MOK 60227 [5] nnn M3OK 60245 [6],
nrowaab CeYeHus MNPOBOOHUKOB KOTOPbIX NOAXOAUT ANs  MaKCMMasbHbIX
napameTpos Y 3WI1 n cormacoBaHHOro ¢ HUM 060pya0BaHUS.

CooTBeTcTBME  MPOBEPSIOT  OCMOTPOM,  M3MEPEHMEM U MPOBEPKOM
NpPaBUNbHOCTU NPUMEHEHNsT TMOKUX kabenem u LUHYPOB COrMacHo TpeboBaHWAM
ctangaptoB cepun MOK 60227 [5] n MOK 60245 [6] (4TO NpYMEHMMO).

7.9.1.4 B Hepa3bopHbix Y3UI rmbkmun kabenb unm WHYp KOHCTPYKTUBHO AOSDKEH
ObiTb 3awmuieH OT 4Ype3MepHoro u3rmba B MecTe ero BBOA4a B YCTPOMCTBO.
OrpaHnuutenu, npeaHasHavYeHHble Ans 3TOW Lenu, A0mkHbl O6biTb BbIMOMHEHbI U3
N30MALMOHHOIO MaTepuarna u HagexHo 3akpenneHbl. CnvpanbHble MeTannmyeckme
NPYXWHbI, OFONEHHbIE WM MOKPbITbIE WU30MALMOHHBIM MaTepuanom, He cregyet
NPUMEHATb B Ka4YeCTBE OrpaHn4mTenemn ot nsrnba npoBogHUKOB.

CooTBeTCcTBME MPOBEPSIOT OCMOTPOM U UCMbITAaHMEM Ha U3rMb B yCTaHOBKE,
npeacTaBfieHHON Ha pucyHke 9.

PlllcyHOK 9 - YcTaHOBKa ANA UCNbITaHUs HA U3rub

YerpolcTeo ANA KpenneHua O6paseu
obpazua

AnuHa He medes 300 mm

/ Mpys

PucyHok 9 - YcTaHoBKa Anst UcnbITaHUs Ha U3rub



McnblTaHne BbINOMHAKT Ha HOBbIX 06 pas3Lax.

O6pasey npukpennaioT K kornebaTenbHOMy MeXaHu3My YCTaHOBKU Takum
obpasom, 4YTOObI Npy HaxoxaeHun obpasua B CPeaHEM MOSIOXEHUMN OCb MOKOro
kabena unuM WHypa B MecTe BBoda B obpasel, Haxogunacb B BepTUKaNbHOM
MOrIoXeHUN, NPOXoasa Yepes oCb korebaHus.

M3meHAss paccTosiHe Mexay 3akpensieHHoOW 4YacTbio  KonebaternbHOoro
MexaHu3Ma 1 oCcbio KonebaHusa, obpasel, pacnonaratoT TaK, YToObl LUHYp coBepLuan
MUHUMarbHOe OOKOBOE [OBWXEHWE, a KavalWMACH MeXaHU3M MWCMblTaTenbHON
yCTaHOBKM NMPOXOANI CBOIO NOSIHYI0 TPAEKTOPUIO.

B uenax OGbicTporo onpegeneHuss OMbITHbIM MyTEM BO BpeMs WCMbITaHUS
MOHT&)XKHOIMO MOMOXEHNS LUHYpa C MUHUMarbHbIM GOKOBBIM ABUXEHNEM yCTaHOBKA
ANa UCMbITaHWsa Ha u3rmb gorkHa BbiTb YCTpoeHa Tak, YTobbl pa3Hble onopbl ANs
MOHTaXa YCTPONCTB Ha KornebaTensHOM MexaHu3Me fnerko perynmpoBanichb.

K kabento vnn WHypy nogBelwmBatoT rpy3 Tak, YToObl NpuKkragbiBaeMmoe ycunve
COCTaBnAso:

- 20 H - gna ycTponCcTB C HOMMHalnbHbIM CeyYyeHneM Kabenen wnm LUHypoB

cebiwe 0,75 MM 2;

- 10 H - gn«a ocTanbHbIX YCTPOUCTB.

Mo npoBOAHMKaM MPOMYCKaKT TOK, paBHbIN HOMWUHAarNbHOMY TOKY YCTPOWCTBA,
UM crneayoLwwmMn ToK (BbIGUPaKOT MeHbLLEe 3HaYeHve):

- 16 A - ong ycTpoucTB C KabensMum unm LUHypamm HOMWHArNbHOMO CeYeHust

cBbile 0,75 MM 2 ;
- 10 A - 4nst yCTPOMCTB CO LUHYpamy HOMUHaIbHOTO cedenmsi 0,75 Mm < ;

- 2,5 A - Anga ycTPOMCTB CO LUHYpaMn HOMUHarbHOro cedeHns MeHee 0,75 Mm 2.

HanpsikeHne wmexgy npoBOOHMKAMW pPaBHO HOMWHANBHOMY  HaMNpPSHKEHMIO
obpasua.

Koneb6atenbHbln MexaHu3M OTKroHseTca Ha 90° (45° B Kawayl CTOPOHY OT
BepTuKanm), ymcno narmdos - 10000 ¢ yacTtoTom 60 n3rmboB B MUHYTY.

OpawvH n3rmb coctaensaeT oaHo ABwkeHne NMbo Bneped, NMbo Hasag.

Mocne 5000 mn3rmbos obpasLbl C Kabenamm unu LWHypamm Kpyrioro cevyeHus
nosopaduBarot Ha 90° B konebaTtensHoM MexaHu3me; obpasubl C MIIOCKUMM
lWHYpaMM  mn3rMbalT TONMbKO B HamnpaBfieHUK, MeprneHOauKynsapHOM K OCu
NpPOBOAHMKA.

Bo Bpems ncnbiTaHms Ha N3rmb He A0IMKHO ObIThb:

- NpepbIiBaHNs TOKa;

- KOPOTKUX 3aMblKaHU MeXay NPOBOLHMKaAMM.

CuunTaloT, YTO NPOM3OLLIO KOPOTKOE 3aMblkaHNe Mexay NPOBOAHMKaMM MTMOKOro
kabens wnM WHypa, €ecnM TOK AOCTUr 3HayYeHusi, paBHOro [ABYKpaTHOMY
ncnbiTaTeNbHOMY TOKY YCTPOMCTBA.

MapeHve HanpspkeHUs Mexay KaxablM KOHTAakTOM M COOTBETCTBYHOLLMM
NPOBOAHUKOM C NPOMNyCKaeMbiM UCMbITaTENbHbIM TOKOM, PaBHbIM HOMUHANbBHOMY,
He OorkHO npeBbiwaTtb 10 MB.

Mocne ncnblTaHWsa OrpaHNYUTENb, ECINIM OH UMEETCS, HE AOIMKEH OTAENATLCS OT
Kopnyca, a msonsums rmbkoro kabens unm LWwHypa He O0/mKHA UMETb MPU3HAKOB
UCTUPaHUA WM U3HOCA; pPa3opBaHHbIE MPOBOSIOKM MPOBOAHWKOB HE [OOIPKHbI
npokasnbiBaTb N30MALMIO N CTAHOBUTBLCS LOCTYMNHBIMW.

7.9.2 MexaHn4yeckKas NPOYHOCTb

7.9.2.1 Y3UI gomkHbl 06nagatb COOTBETCTBYHOLUEN MEXaHUYECKOW MPOYHOCTbLIO,
4YTOObI BblOEPHMBATL HArpy3ku, BO3HMKAOLLME B XOA4E YCTAHOBKM U SKCNIyaTauuu.

CooTBeTCTBME NPOBEPAIOT, NoABepras obpasubl yaapam ¢ NOMOLLLIO yaapHOM
ncnblTaTenbHOM YCTAHOBKW, Kak NokaszaHo Ha pucyHke 10.

PlllcyHOK 10 - Y,qapHaﬂ ucnbiTateribHasA yCtaHOBKa



Pa3amepbl B MM

1 - MadaTHUK; 2 - pama; 3 - BbicoTa NageHnst; 4 - obpasel; 5 - MOHTaXHbIA Kpenex

PucyHok 10a - VicnbiTatensHasi yctaHoBKa
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Pasmepbl B MM
Matepuansi:
1 - nonvamug; 2, 3, 4, 5 - ctanb Fe 360

PucyHok 10b - Y gapHbI 9neMeHT MasgTHUKOBOIO MOSIoTKa 419 HaHeceHus yaapa

PucyHok 10 - YgapHas ucnblTatensHasa ycTaHoBKa

YaapHbIn afieMeHT MMeeT nonycdeprnyeckyto noBepxHocTb pagnycom 10 mm,
BbINornHeH u3 normmamuaa teepgoctbto 100 HRC n umeet maccy (150+1) r.

OH eCTKO 3aKpensieH Ha HWKHEM KOHLe CTanbHOM TPyOKKW, BHELLHWUI AnameTp
KoTopo 9 MM, a TonuwmHa cTeHok 0,5 MM, KOTopas LWAapHUPHO 3aKpernsneHa B
BEPXHEN YacTn Tak, YTO Ka4aeTCs TOMbKO B BEPTUKaNbHOW NSIOCKOCTMU.

Ocb wapHupa pacnonoxeHa Ha BbicoTe (1000+1) MM Hag oOCbl yAapHOroO
anemeHTa.

TeBepmoctb no Poksenny yanapHOro 3anemMeHTa OnpeaensioT C  MOMOLLLHO
cTanbHoro wapuka anametpom (12,700+0,0025) mm, BAaBNMBaeMoro ¢ HavarbHOM
Harpy3kon (100+2) H n makcumanbHon Harpyskon (500+2,5) H B ronoBky yaapHoro
anemMeHTa.

MpumeyaHne - [ONOMHUTENbHYIO MHGOPMaLMIO, KacalLlylocs onpeneneHus
TBEpPAOCTU NrnacTudecknx macc no Pokeenny, cm. B TOCT 24622.

KOHCTpYKUMs  yCTaHOBKM TakoBa, 4TO And  yaepxaHusa Tpybknm B
rOPU3OHTarbHOM MOMOXEHUM K MOBEPXHOCTUM yOapHOro afieMeHTa criegyer
npvknagbiBate ycunue 1,9-2,0 H.

O6pasubl ycTaHaBNMBalOT Ha NMCTe draHepbl TOMNWMHOM 8 MM, nnowaabto 175

MM 2, PUKPENNEHHOM B BEPXHEM W HIDKHEM YITax K XeCTKMM KPOHLLUTENHAM.

MepeHocHble Y3WUI wucnbiTbiBaOT, Kak CTauUMOHapHble, W C MOMOLLbL
BCroMoraTesibHbIX CPEACTB UX NPUKPENNAIOT K NIUCTY draHepsbl.

MoHTaxHas onopa pomkHa umMeTb Maccy (10+1) kr m pgomkHa ObiTb
YyCTaHOBIIEHa Ha XeCTKOMW pame.

MoHTa)Has KOHCTPYKLMSA AoSmkHA ObITb Takon, YTOObI:

- obpasel Mor 6bITb Tak pas3MeLLeH, YTO ToYKa yaapa NexuT B BepTUKanbHOM
NIOCKOCTW, NPOXOASALLEN Yepe3 OCb NOABECKY;

- obpaseL, Mor GbiTb CMELLEH B rOPU3OHTarlbHOM HamnpaBfieHUn U MOBEPHYT
BOKPYr OCU1, NepneHAnKYnsapHO NOBEPXHOCTU (haHepbl;

- NINCT dpaHepbl MOr NOBOPaYMBaTbLCS BOKPYr BEPTUKANbHOM OCU.

Y3WUIT CKpbITON YCTAHOBKW MOHTUPYIOT B yrnybneHun, caenaHHom B 6pycke 13
aepesa (TBepAdblX MNoOpoAd) wnM mMaTepuarna C aHanorMyHbIMU  MEXaHU4EeCKUMMU
XapakTepucTUKaMu, KOTOPbIA NpUKpenneH K nncTy dgpaHepsl (Y3 B cOBCTBEHHbIX
MOHTaXHbIX KOPOBKaX He UCMbITbIBAIOT).

Mpn wmcnonb3oBaHuM LepeBsiHHOrO Opycka HanpaBfieHWe BONIOKOH B HEM
AO0SDKHO ObITb NEpneHaVKYNAPHO K HanpaBreHno yaapa.

Y3UI CKpbITON YCTaHOBKM C BWHTOBbIM KpEMieHMeM AOofmkHbl  ObiTb
npvKpensieHbl C NOMOLLHK BUHTOB K KPOHLUTEMHAM, YriyGneHHbIM B OpyCcok.

Y3WI cKpbITOM YCTAHOBKU C KPENSIEHNEM LUMNaMKN JOSDKHbI ObITb NpUKpPensieHbl
K 6pYyCKy C MOMOLLIbHO LUMMOB.

lMepen HaHeceHuem yOapoB KpenexHble BWHTbl OCHOBaHWMA W KpblLleK
3aTarMBaroT, NpUKNagbiBas BpalLalowLmMii MOMEHT, paBHbIn 2/3 OT yKa3aHHOro B
Tabnmue 12.

O6pasuybl ycTaHaBnMBalOT Tak, YTOOblI TOYKa yaapa nexana B BepTUKanbHOM
NIOCKOCTU, NPOXOASALLEN Yepes OCb LLapHupa.

YoapHbli aneMeHT JoskeH cBobogHO nagaTtb C BbICOTbl H, ykasaHHOM B
Tabnuue 13.

Tabrmua 13 - BeicoTa nageHns yaapHOro afieMeHTa
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BbicoTta nageHusi, Mm YacTtun obornoyek, noasepratomecs ygapam
0B bIYHbIX YCTPOUCTB OpYyrux yCTpPOMCTB
100 AnB AnB
150 C C
200 D D

A - YyacTu Ha PPOHTaNBHON NOBEPXHOCTU, BKIOYASA YacTu, KOTopble yTonseHsl; B
- 4acTu, KoTopble He BbICTynaloT Gonee 4em Ha 15 MM OT MOHTaXHOW
MOBEPXHOCTU (pacCTOsIHME OT CTEHbI) MOCIe YCTaHOBKMW, KakK A7 HOpMarbHON
aKkcnnyaTtauuu, 3a McknodeHnem yacten A; C - yacTu, KOTOpble BbICTyMnakoT
Gonee yem Ha 15 MM, HO He cCBbiwe 25 MM OT MOHTaXHOW MOBEPXHOCTU
(paccTosiHMe OT CTeHbI) NOCrie YCTaHOBKMW, Kak A1 HOpMaribHOW 3KCnyaTauum,
3a 1UcknoyeHnem yacten A; D - 4acTu, KoTopble He BbiCTynaloT 6onee yem Ha 25
MM OT MOHT&XHOW NMOBEPXHOCTU (PaCcCTOsIHME OT CTEHbl) Nocre YCTaHOBKW, Kak
A9 HopMarbHOM aKcnyaTaumu, 3a UCKIoYeHnemM yacten A.




BbicoTa nageHus onpegensieTca vacTbto obpasua, Havbornee BbICTynatoLLen
Hag MOHTaXHON MNOBEPXHOCTbID. 3TO KacaeTcss Bcex 4acTten obpasua, 3a
UCKroYeHem vyacTen A.

BbicoTa nageHus - 3TO pacCTosiHMEe MO BepTUKanM Mexagy MosiokeHem
KOHTPOSIbHON TOYKKM, KOrda MasiTHUK CBOOOAEH, N MOSIOKEHMEM ITOM Xe TOYKU B
MOMEHT yaapa.

KOHTPOmMbHY0 TOYKY HAHOCAT Ha MOBEPXHOCTb YAAPHOrO 3fieMeHTa B MeECTe,
A€ INuHWSA, NPoXoaslas Yepe3 TOYKY MNepecevyeHus ocen cTanbHon Tpyoku
MasTHMKa M yOapHOro 3dfieMeHTa U neprneHauKynapHasa K MriocKOCTW, B KOTOPOW
nexat 3Th OCK, NnepeceKkaeTcs C NMOBEPXHOCTLIO YOapHOro afieMeHTa.

Mo obpasuyam HaHOCAT yaapbl, paBHOMEPHO pacnpedensss ux no obpasuy.
Ypapbl HAHOCAT B MecTax, rae UMEKTCsl OTBEPCTUSA, BCKPbIBAEMbIE NPU MOHTaxe
(Hanpumep, po3eTKn).

Yaapbl HAHOCAT B CrieayroLeEM nopsiake:

- NATb yOapoB - ANg YacTten A, npudem oAvH yaap HaHOCAT B LeHTp. [locne
TOro Kak obpaser, 6bin NnepemMeLleH ropnsoHTasnbHO, HAHOCAT NO O4HOMY yadapy B
camble HebnaronpuATHbIE TOYKM MeEXOy LEeHTPOM M Kpasmu; Mocfie TOro Kak
obpasey, 6611 noBepHyT Ha 90° BOKPYr OCK, NEpneHaVKYNsApHON K MOBEPXHOCTU
draHepbl, HAHOCAT NO OAHOMY yAapy B NOA0OHbIE TOYKY;

- yeTblpe yaapa - 4na yacten B (Hackonbko 310 npumeHumo), C n D:

- OOVH yaap No O4HOM CTOopoHe obpasua mnocrie Toro, Kak nMcT goaHepbl Oblin
noBepHyT Ha 60°, n oguH yaap No Apyron CTopoHe obpasLa nocne Toro, kak oH 6bin
nosepHyT Ha 90° BOKpyr oOCMu, NepneHauKynsapHoOM K nucTy dhaHepbl, npu
HEN3MEHHOM €ro MOMNOXEHUN;

- MO OQ4HOMY yAapy MO Kaxdow U3 ABYX OCTaBLUMXCS CTOPOH obpasua npwu
noBopoTe nucTta daHepbl Ha 60° B NPOTMBOMNOSIOKHOM HarnpasrieHUn.

Mocne ucnbiTaHns obpasey He OOSMKEH MMETb MNOBPEXOEHUN, HapyLLakoLwmX
TpeboBaHMA HacTodAwero cTanHgapta. B yacTHocTu, yacTu, Haxogswmecsa nopg
HanpshkeHneM, He [OfPkHbl CTaTb [OOCTYMNHbl AfS  KacaHus CcTaHAapTHbIM
nCnbITaTeNbHbIM LLYMOM.

MoBpexaeHne OTAENKW, MENKUe TPELLWHbI, KOTOPbIE HE CHWXAKOT PacCTOSHWIA
YTEYKM M BO3QYLUHbIX 3a30pOB, Merkue 3a3ybpuHbl, He BnugalowpMe narybHO Ha
3aWMTY OT MOPaXKEHMST NIEKTPUHECKMM TOKOM WM OT MPOHMKHOBEHUSA BOAbI, BO
BHVYMaHWe He NPUHUMALOT.

TpewuHbl, HeBuaumble ©6e3 MPUMEHEHUS  yBENMUUTENbHBbIX NPUMBOPOB,
NMOBEPXHOCTHbIE TPELUMHbI Ha LUTaMMOBAHHOW BOSIOKOHHOW MOBEPXHOCTU U T.M. BO
BHUMaHWE He NPUHUMALOT.

7.9.2.2 TlepeHocHble Y3WUI wucnbiTbiBalOT BO Bpalwatowemca 6GapabaHre,
nokasaHHOM Ha pucyHke 11.

PucyHok 11 - Bpawarowmmncsa 6apabaH
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) - Koprnyc BpaliatoLerocs 6apabaHa, BbINOMHEHHOMO M3 NMCTOBOW CTanm

TonwpmHom 1,5 Mmm

PucyHok 11 - Bpawatowmincs 6apabaH




PasbopHble Y3WI ocHawatoT rmbkum kabenem unm LWHYpOM, YKasaHHbIM
N3roToBMTENEM, CO CBOOOAHLIM KOHLIOM ANMHOW NpnbnnautensHo 100 mm.

BUWHTbI BbIBOOOB M COOPOYHbIE BUHTbI 3aTArMBalOT MOMEHTOM, paBHbIM 2/3
yKa3aHHoro B Tabnuvue 12.

Hepa3bopHblie Y3 ucnbiTbiBaOT B COCTOSIHUM NOCTaBKX, TMOKUn Kabenb nnm
LWHyp obpesaloT Tak, 4ToObl CBOOGOAHLIM KOHEL, AnmHon npubnmsmntensHo 100 Mm
BbICTYyras n3 ycTpoucTBa.

O6pa3subl cbpacbiBaloT € BbICOTbl 500 MM Ha CTarbHYO NAUTY TONWMHON 3 MM,
4YUCIO NaJeHnn B 3aBUCMMOCTM OT MaccChl obpasua AOmKHO ObITh Cregyowmm:

- 1000, ecnm macca obpasua 6e3 kabens unm WwHypa He npesbiwaeT 100 ;

- 500, ecrim macca obpasua 6e3 kabenst unn wHypa cebiwe 100, Ho He Gonee
200r;

- 100, ecrm macca obpasua 6e3 kabens unm LwHypa cbiwe 200 T.

BapabaH Bpallaetca ¢ 4Yactoton 5 MuH-1; Takum oGpasom npoucxoaut 10
nageHun B MuHyTYy. OgHoBpeMeHHO B 6apabaHe uvCnbITbIBalOT TOMbKO OAWH
obpasel.

Mocne wvcnbiTaHua obpasuybl He AOMKHbl UMETb CrefoB MOBPEXOEHUs, B
YaCTHOCTH:

- HY 0gHa YacTb He JorkHa ObITb pa3beguHeHa nnm ocrnabnexa;

- He [O/mKHO OblTb BO3MOXHOCTW KOCHYTbCSl YacTeun, HaxO4sLWMXCHA mnopg
HanpshkeHneM, faaxe C MOMOLUp0 CTaH4ApPTHOro  MCMbITaTenbHOro  LUyna,
npuknagbiBaemMoro ¢ ycunmem He 6onee 10 H.

Mpn npoBepke nocne wucnbiTaHua ocoboe BHWMaHWe cregyeT yaenuTb
noacoeanHeHio Mbknx kabenen wnm WwHypoB. [onyckaeTca MNOnoMKa MerKux
yacTen Mpu YCIoBWMM, YTO He HapylleHa 3aumTa OT MOPAKEHWUS ANEKTPUYECKUM
TOKOM.

MoBpexaeHvemM OTOENKM U MENKUMWU  3a3yOpuMHaMK, He CHWKaOLLWMMM
PacCTOSAHWIN YTEYKM UM BO34YLUHbIX 3230P0B, MOXHO NpeHebpeyb.

M3mepeHHoe npefenbHoe HanpshxeHve cregyeT onpeaenstb UCNbITaHUSMU Mo

7.5. VicnbiTanre no 7.5.2 NpoBoAAT TOMbKO Npu £, , @ ucnbitadmna no 7.5.4 n 7.5.5

Tonbko npu &,.. Ona ucnbiTaHna no 7.5.3 cnegyeT npuMeHsTb Makcumym 10
N3MEPEHHbIX MUKOBbIX 3Ha4YeHun. Ob6pasel cuMTaloT BblOEPXKaBLUMM UCTbITAHME,

eClin usMepeHHoe npeaerfibHoe HanpsxeHne Hmxe Unn pasHoO UP'
3atem I/ICI'IbITyeMbIIZ o6pa3eu, noaknkoyarT K WUCTOYHWUKY Hanps>XeHnda C

MaKCUMarnbHbIM ONMTENbHbIM  pabourM  HanpshkeHMeM Lf. npu HOMWHanbHOM
yactote. McnbiTaTenbHbln TpaHcdopmaTop AOOMPKEH WMMETb TOK  KOPOTKOroO
3amblkaHusi He meHee 200 MA, ecrm M3roToBUTENEM He MpPegyCMOTPEHO Apyroe
3HayeHue.

M3mepstoT TOK, npoTekawwmi 4epe3 wuchbiTyeMbld obpasey. [MukoBoe
3Ha4YeHNe €ero akTUBHOW COCTaBIIANOLWEN He OO/PKHO npeBbiwatb 1 MA, nunbo
cobcTBEHHas noTpebnsemMas MOLWHOCTb He A0ShkHA yBenMumnBaTbCcs boree 4em Ha
20% 3Ha4eHusa no 7.7.5.

7.9.3 TepMOCTOMKOCTL

7.9.3.1 B Teuenne 1 4 Y3UI BblgepHumBaloT B HarpeBaTenbHOM LKadyy npu
Temnepatype (100+2) °C. N3onupyowmn KomnayHa, NpUMeHSEMbI BO BHYTPEHHEM
MexaHu3Me, He JOIPKEH BbiTeYb B 3HaYUTENbLHOM KonmnyecTBe. lNocne oxnaxaeHus
ncnoiTyemoro obpasua, YyCTaHOBMIEHHOTO, Kak Mpy HOpPMarbHOW 3JKchnyatauuu,
4YacTu, HaxogslWmMecss Mog HanpsbkeHWeMm, He [OOMkHbl ObiTb AOCTYMHbI AnNS
NMPUKOCHOBEHUSA CTaHOapPTHbIM UCMbITATENbHLIM  LLYNOM, MNPUKIaabiBaeMbiM C
ycunvuem He 6onee 5 H.

Cuuratot, 4yto Y3UI Bblgepxano ucCnbiTaHUs, Oaxe ecrv pasbeguHuTenNb
Y3UIT pa3omkHyrcs.



7.9.3.2 HapyxHble yactm Y3WI 13 m30nAUMOHHOTO MaTtepuana noasepratoT
NCNbITaHWNIO AaBMIEHNEM CTarbHOMO LapyMKa C NOMOLLbI0 YCTAHOBKW, NOKa3aHHOM Ha
pucyHkax 12a n 12b.

PlllcyHOK 12a - YcTaHOBKa AnNA ucnbiTaHUA AaBneHnem wapuka

1 2 3

Tl S |

1 - ncnbiTyembi obpasew; 2 - Wapuk gaenenusi; 3 - rpys; 4 - onopa gna obpasua

PucyHok 12a - YcTaHoBKa ANs UCMbITaHUS AaBfeHeM Wwapvka

PucyHok 12b - Harpy3o4HbIn cTepXeHb ANA UCNbITaHUA JaBlNeHUeM
wapuka

R25 /

Cdpepa

PucyHok 12b - Harpy3o4HbIn CTepxXeHb AS19 UCMNbITaHUA AaBrneHneM Lapuka



YacTu 13 n3onaunoHHoro Matepuarna, nogaepxu1BaroLme ToKoBeayLmMe YacTn 1
yacTM LUenu 3as3eMriieHusi, WUCMbITbIBAOT B HarpesBaTefNlbHOM WKkady npwu
Temneparype (125+2) °C.

YacTn un3 u3onAuMOHHOrO Martepuarna, He nogjepxvsarolme TOoKoBedylme
4YacTW M YaCTU Uenn 3a3eMreHusi, JaXe KOHTaKTMPYIOLME C HUMW, UCMbITbIBAOT
npu Temnepatype (70+2) °C.

McnbiTyembin - 0Bpasel, COOTBETCTBYOWMM 06pa3oM  pasmeLLalT, ero
NMOBEPXHOCTb pacrnosiaraeTcsi ropu3oHTanbHoO, a CTanbHOW WapyK AnameTpomM 5 mm
0aBUT Ha NOBEPXHOCTb € ycunnem 20 H.

CnycTa 1 4 wapuk cHUMaroT 1 obpasel, NorpyaroT B XonoaHyo Bogy Ha 10 c.
Temnepatypy ofpasua cHwKalT A0 TemnepaTypbl OKpYXKalollero Bo3ayxa.
N3mepstoT guameTp OTTMCKA LLapuKa, OH He JOIPKEH NpeBblaTh 2 MM.

MpumeyaHue - Kepammnyeckme 4acTu 3TOMY UCMbITAHUIO HE Noasiexar.

7.9.4 CTOMKOCTb K Ype3MEepHOMY HarpeBy M OTHIO

CornacHo [OCT 27483 (pas3desnbl 4-10) npoBoAAT UCNbITaHWE pacKarneHHou
NPOBOJIOKON NPV COBNIOAEHNM CEeaYOLMX YCIOBUIA:

- Aana  HapykHblx yacten Y3WUM w13  u30MAUMOHHOMO  Martepwuana,
noagepXxvBaroLLx TOKOBedyLme 4YacTv U 4acTu 3alWwMTHOM Lenu, UCnbITaHue
nposoaAT npu Temnepatype (850+£15) °C;

- ONS OpYrMX HapyXHbIX YacTel u3 MU30MsAUMOHHOIrO Matepuana ucnblTaHue
npoBogAaT npu Temnepatype (650+10) °C. [Ona uenen HacTOAWEro WUCMbITaHWSA
OcHoBaHust Y3UI HapyXHOW YCTAHOBKM CUYMUTAKOT HapPYXHbIMW  4acTAMMW.
McnbiTaHe He NPOBOAST Ha YacTAX U3 KepaMMYeCcKoro marepuana.

Ecrm  wusonvpyloume 4YacTv  BbINONMHEHbI W3  OAMHAKOBOro Marepuana,
UcnbiTaHMe MpPoOBOAAT TOMbKO Ha OAHOM M3 3TUX YacTel CcornacHo
COOTBETCTBYIOLLEN TeMMepaType UCMbITaHUS pacKarneHHOW NPOBOSIOKON.

McnblTaHne NpoBOAAT ANS rapaHTMM TOro, YTO pacKarnieHHas MnpoBOSioka B
3aflaHHbIX MCMbITATENbHbLIX YCMOBUSAX HE BbI3OBET BO3ropaHUs W30MsUMOHHBIX
yacted, WM YacTb W3  U3OMNALMOHHOIO MaTepuana, KoTopas  MOXeT
BOCM/AMeHUTbCA, OyAeT ropeTb OrpaHMYEHHOE BPEMSs, @ OfOHb He nepevaeT B
NOCTOSAHHOE MflamMsa M He BbI30BET BbINageHWUs ropswmMx Yacterm U 4vactuy u3
NCNbITYEMOW YacTu.

VcnblTaHne npoBogaT Ha ogHOM obpasue.

B cnyyae coMHeHMs ucnbiTaHne NOBTOPAIOT eLle Ha ABYX obpasuax.

McnbiTaHne npoBogAT NpyKnagblBaHWEM pacKarieHHOW NPOBOSIOKMN OAMH pas.

[ns ncnbiTaHa obpasey AomkeH ObiTb MOMELUEH B camoe HebnaronpuaTHoe
MosioKeHne, KOTOpPOEe BO3MOXHO B MpeanonaraeMbiX YCroBUsIX JKCnyaTauum
(ncnbiTyemasi NOBEPXHOCTb - B BEPTUKAIIbHOM MOSIOXKEHNM).

MeTnio packaneHHOW NPOBOJSIOKM MPUKNaAbIBalOT K 3a4aHHOW MOBEPXHOCTU
ncnbiTyeMoro obpasua C y4eTom YCIoBWM MpeanoraraeMon aKcnnyaTtauum, npu
KOTOPbIX HarpeBaTerbHbI UMM HakansemMbl 3fIeMEHT MOXET BOWTU B KOHTaKT C
obpasuom.

CuwuTatoT, 4To obpasel, NpoLlen UcnbiTaHNE pacKkaneHHoN NPOBOSIOKON, ECIN:

- OTCYTCTBYET BMAMMOE NfaMsi UnnM yCTOMYMBOE CBEYEHNE;

- NnamMsa 1 packarneHHble 4YacTu Ha obpasue yracailoT B TedeHune 30 c nocre
yaaneHus packaneHHON NPOBOSIOKMU.

Mpy wncnbITaHUM packaneHHoOM MNPOBOMOKOW NoA obpasel, NoaKnagbiBaoT
COCHOBYIO OCKY, 06EpHYTYI0 NannmpocHon 6ymaron.

7.9.5 NMpoBepka BO3AYLIHbIX 3a30pOB U PAaCCTOSAHUN YTEeUYKU
PaccTosiHna mexay anekTpogamMm UCKPOBbIX PaspsgHUKOB HE YYUTbIBAKOT Npu
onpeaeneHn Bo3ayLUHbIX 3a30POB M PACCTOAHUIN YTEYKMN.


http://docs.cntd.ru/document/1200011578

7.9.5.1 Y3UI HapyHOW yCTaHOBKM

Bo3aylwHble 3a30pbl U PaCCTOAHMA YTEYKM MeEXOy YacTAMW, HaxoaAawmMUCs
noA HanpsbkeHvem, U 3emren He MOryT ObiTb MeHblue 3HayYeHWr, yKasaHHbIX B
Tabnmue 14.
Tabnmua 14 - BosgywHble 3a30pbl M pacctosHusa ytedkn ana Y3UI HapyxHon
YCTaHOBKM

MakcumanbHoe anmTernbHoe MuHUManbHbIN PaccTogaHue yTeukm B MM

paboyee HanpsxeHne Y3UI, || BO3ayLUHbIN 3a30p, 0191 N30NALMOHHBIX
B MM maTepuarnos c*
CUT >600 ([400<CWUT =

600
Jo 450 3,0 6 75
Ot 450 po 600 55 12 15,5
" 600 " 1200 8,0 20 25,5
" 1200 " 1500 10,0 30 40,0

* BO3MOXHbI APYrMe 3Ha4YeHUs!, ECNM CTeNeHb 3arpsi3HEHUS HDKE 4 1N NpoBoasAT
UCMbITAHUS Ha 3arpsi3HEHKE.

MpumevaHue - [aHHble 3HadYeHus B3sTbl U3 MOK 60664-1 [7] Ana BbICOThI
Hazg ypoBHeM mops Ao 2000 M, cTeneHn 3arpsa3HeHns 4 1 yCnoBuin HEOQHOPOLHON
cpenbl.

CUT - cpaBHUTENbHBbIN MHOEKC TpekuHrocTomkocTn (cm. TOCT 27473,
pacTtsop A).

7.9.5.2 Y3WI1 BHyTpPEHHEN YCTaHOBKU

Bo3aywHble 3a30pbl U pacCTOAHUA YTEYKM HEe [AOMikHbl ObiTb MeHbLUe
3Ha4YeHUn, yka3aHHbIX B Tabruvue 15.
Tabnmua 15 - BosgywHble 3a30pbl M paccTosHus ytedkn ana Y3WUI BHyTpeHHen
YCTaHOBKM
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[OrmntensHoe paboyee HanpskeHure || o O}y Or ot O Ot
Y3Un, B 100 || 100 || 200 | 450 {| 600 1200

Ao Ao Ao Ao Ao
200 || 450 || 600 || 1200 || 1500

BosgyLHble 3a30pbl, MM:

1) mexay yactamu, 1 2 3 55 8 12

Haxo4ALMMUCS NOA HaNpshXKeHNeM,

pa3HOM NOMSAPHOCTM

2) mMexay YacTAaAMU,

HaXOAALWMUCS MO, HAMPSKEHNEM,

n

- BUHTaMu n Apyrvmu 1 2 3 55 8 12

yCTPONCTBaMWU ANt KpensneHus

KPbILLEK, OTCOEAMHSEMbIMU NP

MOHTaxe Y 3UIM

- KpenexHbiMn MNOBEPXHOCTAMM || 2 4 6 11 16 24

(npumeyanue 2)

- BUHTaMM nnm apyrvmmm|| 2 4 6 11 16 24

yCTPOMUCTBaAMWU  AON1  KpenneHus

Y3UI (npumeyanve 2)

- Kopnycamu (npumedanmsa 1 1 2) 1 2 3 55 8 12

3) mMexay MeTanIM4eckumm

yacTamm MexaHu3ma

pasbeanHUTens u

- Kopnycamu (npumedaHve 1) 1 2 3 55 8 12

- BUHTaMu " apyrumu 1 2 3 55 8 12

YyCTPOMCTBAMWU AONI1  KpenneHus

Y3Un

PaccTosHunsa yteuku, Mm:




4) mMexay yacTtamu, 1 2 3 55 8 12
HaxXOo4SALWMMMUCSA Noa, HaNPsKEHNEM,
pa3Hon NoNApPHOCTH

5) mMexay yactamu,

HaxoOALLWMMUCS NOA HanpsiKeHeM,

"

- BUHTaMu " apyrmmu 1 2 3 55 8 12

yCTpOUCTBaMW  ANS  KpenneHus
KpbILIEK, OTCOEAUHAEMbIMUA MNPU
MoHTaxe Y3UI

- BUHTaMn nnm apyrvmmm || 2 4 6 11 16 24
yCTPONCTBaMWU ANt KpenseHus
Y3UTM (npumeyvaHue 2)

- Kopnycamu (npumeyaHue 1) 1 2 3 55 8 12

MpumeyaHuns
1 Onpenenexne cm. 7.9.7.2.

2 Ecrnm BO3gylHble 3a30pbl M PaCCTOAHMA YTEYKM MeXay 4YacTsMu
YCTPOWCTBA, HAXOAALWMMUCA NOA HaNPSPKEHNEM, N METaNNIMYECKMM 3KPAHOM Unn
MOBEPXHOCTbIO, Ha KOTopow ycTtaHoBneHo Y3WUI, 3aBucAT TOMbKO OT
KOHCTpYKUmmn Y 3UI, oHM He moryT ObiTb yMeHbLUeHbI, korga Y 3UIM ycTtaHoBReHo
B CaMOM HebnaronpuaTHOM MOSIOXEeHUM (Oaxe B MeTannmMyeckon 06O0rouyke),
A0CTaTOYHbl 3Ha4YeHUs CTpok 1 1 4.




7.9.5.2.1 VicnblTaHWe: namepeHus

M3mepeHnsa BbinonHAOT 6e3 NpoOBOAHMKOB, a Takke C NpOBOAHUKaMM
HaMbOmMbLIEro CeYeHus, yKasaHHOro u3rotoButenemM. [anMkm W BWHTbI C
9KCUEHTPUYHBbIMU TOSIOBKaMM CYMTAOT CaMbiMU HeyAOOHbIMW ANs 3aTArMBaHus.
Ecnm nveetca neperopogka, To BO34YLUHbIN 3a30p U3MEPSIOT Yepes Neperopoaky;
ecIv neperopoKa CoCTOUT U3 ABYX YacTen, He COeANHEHHbIX BMECTe, BO3AYLUHbIN
3a30p M3MEpPSAT Yepe3 pasfenuTenbHbii 3a3op. PaccTtosiHua yepes wenn unm
OTBEPCTUS B HapPYXXHbIX 4YacTAX BHE W3ONALMOHHOIO Martepuana M3MepsarT Mo
MeTanmM4yeckon orbre Mo KacaTernbHOM MOBEepPXHOCTW; AN 3Toro ornbry He
3anpaBnsaT B oTBepcTusi. C NOMOLbLIO McChbITaTtenbHoro wyna (cm. 7.9.1) ee
crnegyet 3anpaBuTb B YITbl.

B cnyyae, ecrim Ha nyTu yTeykum BcTpedvaetcs YriybrneHue, ero npoduib
NPUHMMAIOT BO BHMMaHME TOMbKO B TOM Cllyvae, KOra ero LWwpuHa He meHee 1 mw;
yrnyoneHns meHee 1 MM y4nTbIBaOT TOSBKO MO LUMPUHE.

Ecrm mnmeetca neperopogka, coOCTosilas M3 ABYX 4YacTeW, He CKIIeEeHHbIX
BMECTE, PacCTOSIHME YTEYKU U3MEPSOT Yepe3 pasgenurenbHbin 3a3op. Ecnm
BO3AYLWHbIA MNPOCBET MeEXOQy 4YacTblo, HaXOAAWEWNCHA Mog HanpsbkeHuem, u
neperopogkon ¢ MOHTUPYEMbIMU MOBEPXHOCTAMWU MeHee 1 MM, TO NPUHMMAaKOT BO
BHVMMaHWe paccTosiHME TOMbKO Yepes pas3fenstoLLyto NOBEPXHOCTb, KOTOPY Toraa
CUUTAOT PacCTOSAHMEM yTeudykn. Ecrnm xe HeT, TO MOfHOe pacCTosiHWe, WHbIMU
CfoBamMK, CyMMapHOE 3Ha4yeHWe BO34YyLUHOTO MpocBeTa W paccTosiHUA Mo
pa3gensioLen NOBEPXHOCTU CYMTAOT BO3AYLUHbIM 3a30poM. Ecrin meTannmyeckme
YacTu MOKPbITbl CaMOOTBEPAEBalOLLEN CMOMOM CIIoEM TOMWMHOW 2 MM UK
M30NMMPOBaHbl, TO PaCCTOSHUA YTEYKM U BO3AYLHbIE 3a30pbl  MCMbITAHUIO
HanpsbkeHnem no 7.9.8 He noaBepratoT.

7.9.5.2.2 JlnTbe He OOSMKHO BLIXOAUTb 3a Kpan npecc-gpopmbl, NMTbeBasd Macca
AOJSDKHA MIOTHO npureratb K CTeHKaM MNorocTy, a MeTarnmn AOIMKeH pacnpenensaTbea
B HeW paBHOMepHO. McnbiTaHWe NpoBOASAT MOMbITKOW OTAEMUTbL SIMTLEBYHO Maccy
6e3 NOMOLLWM MHCTPYMEHTA.

7.9.6 TpeKMHroCToMKoCTb

McnbiTaHne He NpoBOASAT, €CNU U3ONALMOHHBIN MaTepuan Kepammuyeckuin nunm
PacCTOSAHMSA YTEYKN, KaK MMHUMYM B [1Ba pa3a NpeBbILLAT 3Ha4YeHUs], yKa3aHHbIe B
7.9.5. NcnbiTanne - no FTOCT 27473, kputepuii A, ucnbltatensHoe HanpsbkeHne 175
B.

7.9.7 ConpomvBrieHne nsonsauum

Ncnbitanme - no TOCT P 50345.
[aHHoe ucnbiTaHne He npoBogaT ans Y3UI B metannuyeckon obornoudke c
3a3eMreHneM.
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7.9.7.1 WcnbiTyemble o06pa3subl [OmMkHbI ObiTb  NOArOTOBMEHbI  CriEAYHOLLMM
obpaszom.

[ononHutenbHble BBOAHblIE OTBEPCTUS Ans  Kabenen, ecnnM  UMEKOTCH,
OCTaBIAOT OTKPbITLIMU; €CITN UMEKOTCHA BCKPLIBAEMbLIE MPU MOHTaXe OTBEPCTUS,
OLHO M3 HUX OCTaBMAT OTKPbITbIM. KpbILWKKM U ApyrMe 4acTu, CHuMaemble 6e3
MOMOLLM WMHCTPYMEHTa, YAanswT W npu HeobXo4MMOCTU MNOABEPralT BIiaXHOM
obpaboTtke. BraxHyto 06paboTKy nNpoOBOAAT B Kamepe Mpu OTHOCUTENbHOWN
BnaxHoctTn ot 91% p[o 95%. Bo Bcex Todkax, Kyga MOXeT OblTb NoMeLleH
ncnbiTyembln 06pasel, NoaaepXMBatoT TeMNepaTypy OKpyXatoLero Bosayxa 7 oT
20 °C po 30 °C c To4vHocTblo 1 °C. lMepen nomeleHvem obpa3uoB B Kamepy
BMNaXXHOCTU OHW OIMKHbI UMETb Temnepatypy oT T pgo (7 +4)°C.

McnbiTyeMble 06pasLbl BbIAEPHUBAIOT B KAMEPE BNaXXHOCTU 2 CyT (48 v).

MpumeyaHns

1 B OGombwwuHCTBE CnyyYaeB wucnbiTyemble obpasubl MOXHO [OBECTM A0
Tpebyemon TemnepaTtypbl, BblAepXaB UX He MeHee 4 4 Mpu 3TOW TemnepaTtype
nepep, BriaxkHo o6 paboTKoN.

2 OTHocuTenbHoW BnaxHocTn oT 91% Ao 95% MoxHO JoOUTbLCS, MOMEcCTMB B

Kamepy BMaXHOCTW HaCbILLEHHbI BOAHbIN pacTBop cynbdarta Hatpust (Na5SO 4)

unm HuTpata kanus (KNO 5 ), MMeloLmin 4OCTaTOuHY0 KOHTaKTHYH NMOBEPXHOCTb C
BO3YXOM.

7.9.7.2 BoigepxaB 30-60 MvH nocne BriaxHon obpaboTku, Ha obpasuybl nogatoT
HanpsbkeHne noctosaHHoro Toka 500 B 1 cnycta 60 ¢ M3MepsaT conpoTUBIEHUE
n3onaymu.

M3mepeHne npoBogAT B Kamepe BMaXHOCTU UMM B MNOMELLEHUW, Kyaa
nepeHocaT obpasubl ANnA AOCTWXKEHUSA 3a4aHHOW TemnepaTypbl, U TOMNbKO nocne
KpenneHust YacTemn, KOTopble MO ObiTb CHATHI.

M3mepeHusa npoBOASAT B criefyoLwemM nopsiake:

a) Mexay BCEeMW COEAMHEHHbIMW BMECTE YacTaAMK, Haxo4dAuwwmMucsa nog
HanpsbkeHneM, n kopriycom Y 3UIM, 4OCTyMHbIM Npu criydanHom KoHTtakTe. "Kopnyc"
B KOHTEKCTE AaHHOTO UCMbITaHUsl O3HAYaeT:

- BCe [OOCTynHble And MPUKOCHOBEHMS  MeTarnnMyeckue Yactm wu
MeTanM4yeckyro oonbry Ha MOBEPXHOCTU W3ONALMOHHOIO MaTepuarna, KoTopble
AOCTYMHbI NOCIe YCTaHOBKM, Kak A9 HopMaribHOM aKcnyaTauuu;

- MOBEPXHOCTb, Ha KoTopon ycTaHoBrneHo Y3WI1, npu HeobxogmmocTun
NOKPbITYHO MeTanM4yeckom dorbrom;

- BUHTbI 1 Aapyrue npucnocobneHus ansa kpennexHusa Y 3T k onope.

Mpy n3mepeHnsax metTannnyeckyro oonbry pasmeLwaoT Takum obpasom, 4TobbI
3¢hpekTUBHO MCMbITaTb BO3MOXHbIE 06pa3oBaBLUMECS NPU NUTbE 06110M.

3alwmTHble anemMeHTbl, coeauHeHHble ¢ PE, B 9TOM wuCMbITaHUM MOXHO
OTCOEAUHUTD;

b) mexay yacTtammn Y3UI, HaxogsawmmMmca nog HanpsKeHneMm, rfaBHou uenn u
YacTaAMK, HaXOAAWMMMUCA Moh, HanpsbKeHUeM, BCMOMOraTernbHbIX Lenen, ecrnm
nmetotcs. ConpoTneneHe N3onaummn He LOIMKHO ObITb HUXKeE:

- 5 MOM - Anst UsmepeHuin CorracHo nepeYvmcrienunio a);

- 2 MOM - 4nsa namepeHuin cornacHo nepeymncneHnto b)



7.9.8 dneKtpuyeckasa NPoYHOCTbL U30NALUN

Y3WUI HapyXHOW YyCTaHOBKW UCMbITHIBAOT MeXay BbiBOAaMU 6e3 BCTPOEHHbIX
yacTtemn.

B xone ucnbitanus Y3WI noaeepratoT 06pbi3rmBaHmio cornacHo MOK 60060-1
(nyHkT 9.1) [1].

Y3WUI BHyTpEeHHEN YCTaHOBKM WCMbITbIBAOT, KaKk ykazaHo B 7.9.7.2,
nepeyucneHus a) u b).

Y3WIT ncnbiThiBaOT HanpsXXeHWeM nepemMeHHOro Toka cornacHo tabnuue 16.
HauynHasa ¢ nonoBMHbI yKa3aHHOIo 3HaYeHWs1, HanpskeHre NoBbIwaloT B TeveHne 30
C A0 MOSIHOro 3HaYeHNs1, KOTOPOE 3aTeM BbIAEPHUBAIOT B TeYeHre 1 MuH.

Tabnuua 16 - AnekTpuyeckasi NPOYHOCTb U3ONALUA

AnvtenbHoe pabodee HanpsixeHne McnbiTaTensHoe HanpsikeHne
Y3Un 7, , B rnepemeHHoro Toka, kB
o 100 1.1
" 200 17
" 450 2.2
" 600 3.3
" 1200 4.2
" 1500 58

Mpn ucnblTaHMM He OOSPKHO MnpoucxoauTb obpasoBaHus oy unm npobos,
O[HaKO [OMNyCKalTCA 4YacTUYHble pas3psadbl, €CriM M3MEHEHME HanpskeHus npwm
pa3psae coctaBnseT MeHee 5%.

CunoBown TpaHcopMaTop, NPUMEHSIEMbIN NPU UCMbITAHUK, NOCIE TOro Kak OH
Obln OTPEerynMpoBaH Ha MCMbiTaTeNbHOE HanpshXXeHne Npu pasoMKHYTbIX BbIBOAAX,
[orrkeH obecneymBaTb TOK KOPOTKOrO 3amblkaHust nopsigka 200 MA npu 3aMKHYTbIX
HakopOTKO BbiBOgax. Pene MakcumanbHOrO TOKa, €CNM WUMEEeTCs, [OOSDKHO
cpabatbiBaTb, €CiM TOK UcnbiTaTensHon uenu npesbicuT 100 MA. YCTponCTBO Ans
N3MEPEHUS UCMbITATENBHOMO HAMNPSKEHWA AOSMKHO MMETb NOrpeLlHoCTb +3%.

BcnomorartenbHble Lenu ucnbitbiBatoT cornacHo TOCT P 50030.5.1.

7.9.9 CTOMKOCTL K NPOHUKHOBEHUIO TBEe pAbIX YacTUL, U BOAbI
WcnbiTanne npoBogaT cornacHo TOCT 14254 Ha COOTBETCTBUE CTEMNEHU
3aWWThI.


http://docs.cntd.ru/document/1200043582
http://docs.cntd.ru/document/1200005021

7.9.10 UcnbiTaHne MHoronontocHbIX Y3UI Ha cymmapHbIn paspsaHbIv TOK

YcnoBust UcnblTaHUi

BriBog PE mnn PEN mHoronontocHoro Y3WUI coeanHstoT ¢ OQHOM CTOPOHOM
ncnbiTaTenbHOro reHepatopa. Kaxabll M3 OCTaBLUMXCHA BbIBOOOB COEAUHSIIOT C
ApYrov CTOPOHOM reHepaTopa Yepe3 0bbl4HOE NOSHOE COMPOTMBIIEHNE, COCTOSLLEe
13 akTneHoro conpotmeneHns 30 MOM 1 MHOYKTUBHOIO conpoTmBrieHnst 25 Mk .

MpumevaHus

1 [aHHble NOSfHble CONPOTMBIIEHMS UMUTUPYIOT MOACOEOMHEHME K UCTOYHUKY
NUTaHua, n3mepuTenbHasa cuctema (Hanpumep, LYHTUPOBAHME) HE OOIPKHA BIUSTb
Ha MX yBENMYEHME.

2 [laHHasa vcnbiTaTenbHas cxeMa He ABMSeTCs NpefcTaBUTENbHOM OnA BCeWn
CUCTEMbI 3NEKTPUYECKMX CXEM, NOITOMY AN APYrMX npouenyp MCnbiTaHusa MoryT
notpeboBaTbCs cneundmnyHbIE CXEMBI.

MoryT ObiTb NpUMEHEHbl ©onee HU3KME MOSHble COMPOTUBIIEHUSI, €CIn
AENCTBUTENbHbI [OMYCKM Ha 3Ha4YeHus1 NpOropLUOHarbHbIX UMMYMbCHbLIX TOKOB
cornacHo tTabnuue 17.

Mpumeyanne - [MponopuMOHarnbHbIA  MMMYMbCHBIN TOK pPaBeH 3HaYeHUHo

CYMMapHOro paspsiiHoOro Toka, AerieHHomy Ha A, rme & - yucno TokosBeayLmx
BbIBOAOB (Pa3Hble U HEUTPasbHbIN).
Tabrmua 17 - Jlonyckn Ha NponopLOHanbHble MMMYNbCHbIE TOKK

Knacc MNponopLmoHarnbHble UMMYNbCHbIE TOKK Honyckn,
UCMbITaHNA %
WcnbiTaHne : _ ~ +10
knacca | Tpeak(1) = Lpeak(zy = {pealitty = Jpeak [ MV,
+20

Qry = Gy = Q= CUTora) NV

W.I'IR(H = W.I'IR(E} = W.I'IR(N:' = W.I"R(f'rmal:lfwz

McnbiTaHne

xnacea Il fepanry = Zzinon = fermoony = ITota !V




Mpouenypa ncnbiTaHWs
MHoronontocHoe Y3UI mucnbiTblBalOT OAWH pa3 C CyMMapHbIM pa3psigHbiM

TOKOM JTytal, YK@3@HHBIM U3rOTOBUTENEM.
Kputepuun cooTBeTCTBMUSA

3ateM wucnbiTaTenbHbli obOpasel, Kaxgoro Buaa NpUCoeauHsoT K L.
NcnbiTaTenbHbln TpaHcopmMaTop LOMMKEH MMETb Harpy3OdHyd CNOCOBHOCTb Mo
TOKY KOPOTKOro 3amMmblkaHust He meHee 200 MA.

M3mepsitoT TOK, NpoTeKalowmn Yepes ncnbiTaTtenbHbii obpasel,.

lNMKkoBOE 3Ha4YeHMe ero akTMBHOW COCTaBNSAOLEN HE JOSPKHO npeBbiwaTb 1 MA,
nnn cobcTBeHHas notpebnsaemas MOWHOCTb He AOMKHa yBennintbea 6ornee yem
Ha 20% no cpaBHEHWIO C n3MepeHHou no 7.7.5.

Mocne Toro Kak wmcnbiTaTenbHbIA Obpasel, oxrnagutca nNpubnuManTenbHo Ao
TemnepaTtypbl OKpyXXalolero BO34yxa, WCnblTaHMem no 7.5 onpegenstoT
N3MEpPEHHOE NnpeaenbHoe HanpsbkeHue A8 NPOBEPKM, COXPaHWUIICS M ypOBEHb
HanpshKeHUs1 3amThbl, YKasaHHbIN u3rotoButenem. McneltaHne no 7.5.2 npoBogat

Tonbko  npu {,, a wucnbitaHus no 7.54 wn 755 - Tombko npum L.
BcnomoratenbHble uenu, Hanpumep WHOMKaTOpbl COCTOSIHWUS, OOSKHbl ObiTb B
paboyemM COCTOSAHUM.

BusyanbHbIn OCMOTP uUCnbITyeMoro obpasua He AOMMKEH BbISIBUTb HUKaKMX
NoBpeXaeHUN.

8 KOHTPOJIbHbIE U NPUEMOYHbIE UCNbITaHUSA

8.1 KOHTpOsbHbIEe UCNbITaHUSA

Crnegyet npoBecTM wucnbiTaHue(s) Ana nposepku cootBeTcTBus  Y3UTM
TpeboBaHuaM pabotocnocobHocTU. WM3roToBuTenb [OMMKEH YyKasaTb MeETOAbl
NCMbITaHWN.

MpoBepKy, 4TO {. HWKE 3aO0aHHOrO 3HAYEHUsi, BbIMOMHAET M3roTOBUTENMb MPU

3apgaHHoM L, .

8.2 lNpnemMoyHbIe UcNbITaHUA

MpremMoyHble UCMbITaHWA MPOBOAAT MO COrMacoBaHUIO MeXay U3roToBUTENEM U
notpebutenem. Ecnn notpebutens B CBOEM corfalleHuM onpegenset
NPUEMOYHbIE UCTNbITAaHWUS, TO UX NPOBOAAT Ha BrivbkanLieM Lienom Ymcne obpasLos,
pPaBHOM KOpHIO TpeTbewl cTeneHn OT uyucna noctaensemblx Y3WUM. Jlioboe
M3MEHEHWe 4ucna WuCMbiTyeMblX 06pasuoB WM BuAa WUCNbITAHUS NOONEXUT
COrNacoBaHWIO MeXay U3rotToBUTenemM 1 noTpedurenem.

Ecrm He ykasaHO WHOe, cnegyloume UCMbITaHUSA KhacCuUdMuMpyroT —Kak
NPUEMOYHbIE:

a) npoBepkKa naeHTUduKaunum ocMoTpom no 7.2;

b) npoBepka MapK1MpoBKM OCMOTPOM MO 7.2;

C) npoBepka 9NEKTPUYECKMX MNapamMeTpoB  (Hanpumep, W3MEPEHHOro
npeaensHOro HanpsixeHus no 7.5).

MpunoxeHune A (pekomeHpyemoe). NMpumep
npoBeaeHna ucnoitanun Y3UI knacca |



MpunoxeHue A
(pexomengyemoe)

Ana onpenenexns Harpy3kun Ha Y 3UIM Heobxoamumo 3HaTb pacnpenerneHne Toka
npv NPSIMOM NonagaHun MOSIHUK B Npeaenax af1eKTPoyCTaHOBKN 34aHUS.

[na onpeneneHusa pacnpegeneHnss Toka, npoxogsiwero 4depes Y3UIM npu
NPSAMOM MONagaHUM MOMHWM B YCTAHOBKY, OOOPYAOBaHHYHO HapY>XHOW CUCTEMOW
MOSMHME3aWmTbl, [OCTAaTOMHO TOYHO paccyuTaTtb OMWUYECcKOe COMNpOTUBMEHME
3a3eMreHun, HanpuMmep 3gaHus, Tpyb, CUoBoW pacnpenenurenbHON CUCTEMbI U
T.4. Ha pucyHke A.1 nokasaH TUNUYHbLIA NPUMEpP pacnpeaeneHns Toka.

PucyHok A.1 - OGwiee pacnpeaeneHue paspsagHoOro rpo3oBoro Toka

Konsuesod anekTpon

3338MNEHNRA \

17%

. ; Merannu4eckan

raansan Tpyba

17%
- .
MepembiEa
F }
MeTannwyeckan Crenka ¥aun
BOOONPOBCOHAR / I
ThyGa

BROE=N([

PucyHok A.1 - Obwee pacnpegeneHne paspsgHOro rpo30BoOro Toka

Tam, roe HeBO3MOXHA MHOMBMAOYaNbHasa oueHka (Hanpumep, NyTeMm pac4yeta),

npuHuMatoT, 4To 50% obulero paspsigHOro rpo3oBoro Toka / nornagaeT Ha BbiBOA
3a3eMIieHMs CUCTEM PO303awmThl 3awmaemon cTpykTypbl. OcTtaBwmeca 50%

Toka, o0bo3Hayaemoro {;, pacnpenensioT cpean ObCHyXVBaOLWMX NOABOASALLMX
Y3r0B CTPYKTYpbl, Hamnpumep HapyXHbIX TOKOBEAYLUMX 4YacTen, 3NEKTPUYecKMX
CWIOBbIX M KOMMYHUKALMOHHBIX IMHUA U T.0. 3Ha4yeHue Toka, MPOTEKaloLero B
KaXxdoM 0O Cry¥BatoLLEM y3rie, PaCCUYUTbLIBAIOT Mo hopmyne

L=1in, (A1)

rae # - 4nucno obcnyxmBatoLLyX Y3IioB.
Ana oueHKn Toka, O0GO3HAYeHHOro {y, B WHAMBUAYANbHbIX MNPOBOAHUKAX

HeaKpaHMpoBaHHOro Kaberns kabernbHbIN TOK {;, NpoTeKaowmin B kaberne, A4enaT Ha
4YMCIIO NPOBOOHUKOB #: .



J_'Tg =J.'Ti."lm. (A2)

Ons 9KpaHnpoBaHHOIo kabensa Gonblasa 4yacTb TOKa npoxoaunT 4epes3 3KpaH.

[MpeanoyTuTensHoe 3HavyeHne fpeak cooTBeTCTBYET [ .

Mpumeyanuns

1 Mpsamon yaap MOnMHUM B JOMNOSHEHME K BbllLeCKa3aHHOMY paccMaTpuBaloT B
06bl4HOM NopsakKe.

2 WcnblTaTenbHble napameTpbl, ykaszaHHble B MOK 61312-1 [2], cBsi3aHbl C
Yrpo301 NopakeHnsi MOrHNEN.

3 Tabnmuya C.1 MOK 61312-1 [2] oTrnmyaeTca OT Tabnuubl 3 HaCTOSLIEro

cTaHgapTa, TMOCKOmMbKy (A He sABNseTca napameTpoM, MnpeacTaBnsowmm
nepBoOCTENEHHbIN MHTepec Ansa ucnbiTanns Y 3UrT.

MNMpunoxeHue B (06s3aTenbHoe). 3HaYeHUA
BpeMeHHoro nepeHanpsixkeHusa (BIMH)

MpunoxeHune B
(obgaszarenbHoe)

Mpouenypa vcnbiTaHUA 3aBUCUT OT npegnoraraemoro npumeHexHna Y3UIMT B
CUCTEME HU3KOBOSIbTHON CUSIOBOW YCTAHOBKW COIMIACHO MHCTPYKLMM MO MOHTaXY,
ChopMynMpoBaHHOM U3rOTOBUTENEM W NPeACTaBNEeHHON Hwke B Tabnuue B.1.
Tabnvya B.1 - 3Hayennsa BINH



MpumeHsemasa cuctema u

WcnbiTatensHble 3HaveHnsa BINH npu Lip, B
NOAKMoYaemMble NMPOBOAHUKM

B Te4yeHne 5¢ B TeyeHue 200 mc
(noBpexaeHus B (noBpexaeHus B
cucTemMe HU3KOoro cucTeme BbICOKOro
HanpsHKeHNs) HanpspKeHNs)
(TpeboBanus no 6.5.5.2 (TpeboBanusa no
M UCNbITAHUSA MO 6.5.5.1 1 ucnbiTaHua
7.7.6.1) no7.7.4.1)
Cuctema TN
MogkntoveHs L-(PE)N nnm L-N 1320, -
MogkntoueHbl N-PE - -
MNogkntovens! L-L - -
Cuctema TT
MogkntoyeHbl L-PE 155 U, 1200+ U,
Mogkntoyens! L-N 1320, -
MopgkntoueHbl N-PE - 1200
Mogkntoyenb! L-L - -
Cuctema IT
Mogkntoyenbl L-PE - 1200+ T/,
MogkntoyeHbl L-N 1320, -

MopkntoyeHbl N-PE - 1200




Mopkntoyenb! L-L - -

Cuctema TN, TTu IT

MNogkntoyenbl L-PE 1550, 1200+ U,

MopknoyeHs! L-(PE) N 1320, -

MopgkntoyeHbl N-PE - 1200

Mopkntoyensbl L-L - -

MpumevaHns

1 HacTtosiwasa tabnmua npuHata no MOK 60364-5-53 [8]. [Ans AaHHbIX Lenen
& =116y,

2 3HayeHua pgna Y3UI B ogHodasHbIX TPEXNPOBOAHLIX CUCTEMaxX C
3asemneHHon Heuntpanbto M ansa Y3UI B TpexdasHbiX 4YeTblipexnpoBOAHbLIX
cuctemax (NpUMeHsiemMblX B cucTemax anektpoyctaHoBok CLUA) HaxogsaTcs B
CTagum pacCMOTPEHWS.

MpunoxeHune [A (o6sa3aTtensHoe).
JononHutenbHble TpeboBaHUSA, yYnTbiBaloLue
NOTPEOHOCTM 3KOHOMMUKN CTPaHbI U
TpeboBaHNA HauMOHaNbHbIX CTaHAAPTOB Ha
3NEeKTpPOoTEXHNYECKMe nsnenus

lNpunoxeHue A
(obsizameribHoe)



*

B OymaxHoMm opuvrmHane HavmeHoBaHuwe npunoxeHns [OA BblgeneHo
KypcuBoM. - MpumevaHune narotosutens 6asbl JaHHbIX.

[HA.1 Budbi knumamuyveckux ucrionHeHuti - o TOCT 15150 u TOCT 15543.1.

Bulbl  Knumamu4ecKux — UCMOMHEeHUU U HOMUHalbHble  3Ha4eHusi
Knumamu4eckux ¢hakmopos OO/mKHbI bbimb ycmaHo8s/eHbl 8 cmaHdapmax u
mexHu4Yeckux ycrosusix Ha Y 3UI KoHKpemHbIx cepud u murios.

AA.2 HomuHarnbHble 3Ha4eHUs MexaHU4YeCKUX BHEeWHUX eo30elicmeyruux
gakmopos - no [OCT 17516.1 u GormkHbI bbimb ycmaHo8reHbl 8 cmaHOapmax u
mexHu4Yeckux ycrosusix Ha Y 3UI KoHKpemHbIx cepud u murios.

AA.3 Mapkuposka Y3UI OdomkHa coomeemcmeogamb mpebosaHUsIM
Hacmosweao cmaHdapma uTOCT 18620.

HA.4 BbigoOHbIe 3axumbl Y3UI dormkHbI oryckamb rpucoeduHeHuUe MeOHbIX
U armtoMUHUEBbIX MPO8OOHUKOS.

KoHmakmupyrouwjue nogepxHocmu 8bI800HbIX 3aXUMO8 OO/MKHbI UMemb
3awumHsble 2anbeaHornokpeimus no FOCT 9.005 o1080M, 051080M - 8UCMYMOM USU
OpyaumMm MemarisioM, UMEeWUM 2arb8aHU4eCcKy 0 COBMECMUMOCMb C alltOMUHUEM.

BbisoOHble 3axumbl OOMMKHbI umMemb cpedcmea cmabunusauuu 3axuma
armoMUHUEBbIX XUl KOHMaKmHbIMU 3fieMeHmamu, KOMMeHcUpyrue2o ycadKy
armoMUHUE8bIX XUI Npu YUKIUYEeCKUX 8030elicmeusix Hagpesa - OX/1axX0eHUsT Xuslbl
rPO8OOHUKa rpu 3KCIyamauuu.

B dononHeHue K ucrbimaHusiM 8bI800HbIX 3aXKUMO8 C MEeOHbIMU rPO80OHUKaMU
onss Y3UII, ocHaweHHbIX 3axXumamu Oris rpucoeduUHEeHUsT 2ubKuX MpoB8oOHUKOS,
UCK/THo4asi MpucoeOuHeHUe ¢ NMoMOWbH HAKOHEYHUKO8, OO/mKHbI Bbimb rpo8edeHhb!
muriosble UcrblimaHusi 8180008 C artoMUHUESbLIMU MPO8OOHUKaMU M0 Memodam
ucnbimaHul TOCT 17441. Lns Y3UIT HomuHanbHo2o moka He boree 125 A
oortyckaemcsi rnpumeHeHue Memoda ucribimaHul no npunoxeHuro LTOCT P
50345.

KoHKkpemHbil mMemod ucribimaHul eblbupaem u32omoeumersib, UCX005 U3
3Ha4YeHUs NMPUCOeOUHSIEMbIX CeHeHUU MPOBOOHUKO8 U npuemMrieMocmu yKa3aHHbIX
memoQdos 05151 daHHOU KOHCMPYKUUU 8bIBOOHO20 3aXXUMa.

HA.5 KoHcmpykuyusit Y3UIT domkHa coomeemcmeosamb mpebogaHusim [OCT
12.2.007.6.

HA.6 TpaHcriopmuposaHue u xpaHeHue Y3UIT - no [OCT 23216.

Ycnosuss mpaHcriopmupogaHusi U XpaHeHusi U  00rnycmumble  CPOKU
coxpaHsiemocmu QOrmKHbI 6bimb yCmaHo8/eHbl 8 cmaHdapmax U MmexHU4ecKux
ycrosusix Ha Y3UI KoHKpemHbIx cepul U murios.

LA.7 Ynakoseka U epeMeHHasi npomugoKOppO3UOHHas 3awuma 05 ycrosul
mpaHcrnopmuposaHus u xpaHeHusi no FOCT 23216 domkHa bbimb ycmaHossieHa 8
cmaHOapmax U mexHu4eckux ycrosusix Ha Y 3UI KoHKpemHbIx cepul u murios.

LA.8 Bulbl ucribimaHuli U UX HauMeHoBaHUsl MnpueedeHbl 8 HaCcmOosWeM
cmaHdapme.

[Mpogpamma muroebix ucrbimaHul sier9emcsi OCHO8oU Orsi yCcmaHO8/IeHUsI
rnpozgpamMm KOHMpPOsibHbIX UcrnbimaHud firobbix eudos - no FOCT 16504.

Y3uri rnodsepaatom KeasughukalyUOHHbIM, rnepuoduYecKumM,
rnpuemocOamoYHbIM U Muro8bIM UCMbIMaHUusiM; Mopsi0oK ux npoeedeHusi OO/mKeH
coomeemcmeosamb [OCT P 15.201, nepuoduyHocmb ucribimaHud, rpogpammbi
ucrbimaHul U ycriosusi UX rpogedeHusi OOmKHblI Obimb yCmMaHOo8s/1eHbl 8
cmaHOapmax U mexHuU4ecKux ycnosusix Ha Y 3UI KoHKpemHbIx cepuli U murios.

LA.9 [Npoepammbl npueModHbIX U KeanughukayUOHHbIX ucrbimaHut Y3UI
OO0/mKHbI  8KMOHamb 8 Ccebsi MOMHy npogpaMMy murosbiX ucrbimaHul o
Hacmosiwemy cmaHdapmy, a makxe UucrbimaHusi Ha CmMOUKOCMb K BHEeWHUM
go3deticmesytowum chakmopam rno FOCT 16962.1, TOCT 16962.2, [OCT 17516.1.

HA.10 lNpasuna npuemku Y3UIT dormkHbl 6bimb ycmaHOo81eHbl 8 cmaHOapmax
U mexHu4ecKux ycrosusix Ha Y3UI KoHKpemHbIx cepuli U murios.

LA.11 Useomosumenb OormkeH eapaHmuposame coomeemcmaue Y3UI
mpebosaHusiM Hacmosuw,e2o0 cmaHdapma, a makxXe MmexHUYecKux ycrosul Ha
Y3UIT KOHKpemHbIX cepuli u muroe rpu ycrosuu cobnodeHus npasus
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3KCrlyamauyuu,  mpaHCcrnopmupogaHusi U  XpaHeHus,  ycmaHaenueaemblx
mexHu4Yeckumu ycrioausimu Ha Y3UTI KoHKpemHbIx cepuli U murios.

apaHmutHbIl cpok akcrinyamayuu Y3UIT - He meHee d8yx riem co OHS1 8800a
8 9Kcrislyamauyuro U ycmaHaenueaemcsi 8 MmexXHU4YecKux ycriosusix Ha Y3UI
KOHKpemHbIX cepuli U murios.

MpunoxeHune [1b (cnpaBo4Hoe). CBegeHUus o
COOTBETCTBUMU CCbINMOYHbIX HAaUNOHAalbHbLIX U
MEeXrocyaapCcTBeHHbIX CTaHOapTOB
MeXAyHapoAHbIM CTaHAapTaMm,
MCNONIb30BaHHbIM B Ka4YeCTBe CCbINIOYHbIX B
NPMMEHEeHHOM MeXAayHapoaHOM cTaHAapTe

lNpurnoxeHue b
(cripasoyHoe)

*

B OymaxHOM opurMHane HauMmeHoBaHue npunoxeHns [B BblgeneHo
KypcuBOM. - MprmeyaHue nsrotoButens 6asbl aHHbIX.
Tabnuuya 6.1



O6o3Ha4yeHue
CCbIITOYHO20
HayUOHasIbHOEo0,
MexxeocydapcmeeHHO20
cmaHdapma

CmeneHb
coom-
eemcmeusi

O6o3HayeHue u HaumeHogaHue
CCbIIOYHO20 MeX0yHapOOHO20
cmaHdapma

[OCT P 50030.1-2007

MOD

M3K  60947-1:2004 "Annapamypa
pacnpedeneHusi u yrpasreHusi
HU3KogorbmHas. Yacmb 1. Obuwue
mpebosaHusi U MemoOlkl ucrbimaHui"

[OCT P 50030.5.1-2005

MOD

MO3K  60947-5-1:2003 "Annapamypa
pacripedesneHusi u yrpaeseHus
Hu3KosorbmHas. Yacme 5. Annapamel
U KOMMymauyUuoHHbIe arieMeHmbI yeneu
yrpasrieHusl. IEEE] 1.
AnekmpomexaHu4deckue annapamal O71s
ueneu ynpasneHust"

[OCT P 50345-2010

MOD

MO3K 60898-1.2003 "Aemomamudeckue
ebIKMmoYyamenu  Ons 3awumasl oM
C8EPXMOKO8 6bImoegoeo u
aHarioau4yHo20 HasHadeHus.. Yacmb 1.
Asmomamuyeckue 8bIKMo4amernu
nepemeHHo20 moka"

OCT P 50571.26-2002

IDT

MOK 60364-5-534:1997
"GriekmpoycmaHosku 30aHut. Yacmpb 5.
Bbibop u MOHMax
anekmpoobopydoeaHusi. Pa3den 534.
Yempolcmea dna  3awumbsl om
UMY bCHbIX repeHanpsixeHuu"”

OCT P 51322.1-99

NEQ

MOK 60884-1-94 "CoeduHumenu
arekmpu4eckue wmerniceribHble
6bImo8oe2o u aHarnoau4yHo2o
Ha3Ha4eHusl. Yacmb 1. Obuwue
mpeboesaHusi U MemoOdb! ucrisimaHud"

OCT P 51686.1-2000

MOD

M3K 60999-1-99 "CoeduHumernbHbie
ycmpoldcmea. TpebosaHusi
b6esonacHocmu K KOHMaKmMHbIM
3axumam. Yacmpb 1. TpebosaHus K
8UHMOBbLIM u b6e38uHMOBLIM
KOHMaKmMHbIM 3axumam ons
COEOUHEHUST MeOHbIX POBOOHUKO8 C
HOoMUHarnbHbIM cedeHusim om 0,2 6o 35

MM2 n
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OCT P 51686.2-2000

NEQ

MOK 60999-2-95 "CoeduHumerbHble
ycmpoldcmea. TpebosaHusi
besornacHocmu K KOHMaKmHbIM
3axumam. Yacmp 2. [JononHumeribHbIe
mpebosaHusi K B8UHMOBbIM u
6€38UHMOBBLIM KOHMAaKMHbIM 3a)XuMam
0ris1 coe0QUHEHUsT MEOHbIX MPOBOCHUKO8
C HOMUHarbHbIM cedyeHuem om 35 do

300 mm 2"

FOCT 14254-96

MOD

MOK 529-89 "CmeneHu 3auwumesl,
obecrieqyusaemMbie obosoykamu (kod IP)"

FOCT 24622-91

IDT

nco 2039-2-87 “lMnacmmaccsl.
OnpedeneHue meepdocmu. Teepdocmpb
ro Pokeeny"

[OCT 27473-87

NEQ

M3K 112-79 "Memod onpedeneHus
CpasHUMesIbHo20 U KOHMPOJIbHOZ20
uHOeKco8 mpeKuHaocmoukocmu
meepobix 3/1€KMPOU3OSIAYUOHHbIX
mMamepuarsos”

[OCT 27483-87

NEQ

MOK 695-2-1-80 "HcnbimaHusi Ha
gocninameHsiemocmsb.  Yacmb  2-1/1.
Memodbl  ucnibimaHul.  Jlucm 1.
Pykosodcmeo no ucrsimaHur
Hagpemol riposorsiokou"

- IDT - aeHTn4YHbIE CTaHOapThl;

Mpumeyanne - B HacTosiwen Tabnuue Mcnonb3oBaHbl Criefylowme YCrioBHbIe
0603Ha4YeHNs CTeNeHN COOTBETCTBMA CTaHOapTOB:

- MOD - moaundwmumpoBaHHble CTaHOapThl;

- NEQ - HeakBMBaneHTHble CTaHA4ApThI.

Bubnuorpacusn
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MeToomka BbICOKOBOMbTHLIX WCMbITaHMA. Yactb 1.
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(IEC 60060-1:1994 High-voltage test techniques - Part 1:
General definitions and test requirements)
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procedure requirements)
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(IEEE Guide on surge testing for equipment connected to
low-voltage AC power circuits)
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Kabernm B peauHoBon wum3onsaumn. HomwuHanbHble
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voltages up to and including 450/750 V)

KoopanHauus nsonauum 3NeKTpPoobopyaoBaHMSA
HU3KOBOMbTHBIX  cucTeM. Yacte 1.  [puvHUUNbI,
TpeboBaHMsa 1 UCMbITaHKS
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requirements and tests)

OrekTpuyeckme ycTaHOBKM 3gaHui. Yactb 5-53. Beibop
N ycTaHoBKa anekTpoobopynoBaHusa. KommyTaumoHHas
annapaTypa u annaparypa ynpasneHus

(IEC 60364-5-53:2001) Electrical installations of buildings
- Part 5-53: Selection and erection of electrical equipment
- Isolation, switching and control)
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