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BHUMAHMUE!

Lo usyyeHusi pykosoOcmea perie He 8KIoYarib.

HadexxHocmb u oneoseyHocmb persie obecriedusaromcesi He mosibKo.Ka4ecmeom perne,
HO U npasusibHbIM cobnodeHuUeM pexumos U ycroeut 3Kcrsyamauyuu, mo3momy
cobrodeHue 8cex mpebosaHul, U3J/IOXEHHbIX 8 HacmosweMm pykogoocmee 10
3Kcnyamauuu, sierisemcsi 06si3ameribHbIM.

B ces3u ¢ cucmemamuyecku rposodumMbiMu pabomamu. [o  Co8epLIEHCMBOB8AHUI
KOHCMPYKUUU U MEXHO02uu U320moesieHUs1 803MOXHbI Hebonbuwue pacxoxoeHUss Mexoy
pyKo8oOCmMEeOM 0 3KCr/yamayuu U rfnocmasnisieMbIMy, u3desiuemM, He enusuue Ha

napamempsbi U30erusi, Ha yCcrosusi €20 MOHMaXa uraKenayamauuu.

HanmeHoBaHue . A [ata
BEpPCUMU
Bepcus Ne 0 OpurnHansHoe nsgaHue 18.07.07
Bepcna Ne 1 Vi3gaHue ncnpaBaeHHoe U A0NONIHEHHOEe 29.09.09
Bepcus Ne 2 M3gaHne ncnpaBRenHoe 1 JOMNONTHEHHOE 15.10.09
Bepcus Ne 3 M3gaHue ncnpasneHHoe n gononHeHHoe 13945, 46 | 06.10.11
Bepcus Ne 4 V3gaHne uenpasneHHoe 1 ONOJSIHEHHOEe 22.03.12
Bepcus Ne 5 Vi3gaHue ncnpaBneHHoe 1 A0NoSIHEHHOEe 11.05.12
Bepcus Ne 6 snaHne nenpaBneHHoe 1 JONONTHEHHOE 07.05.14
Bepcus Ne 7 M3paHne ncnpaeneHHoe 1 JONONTHEHHOE 07.08.14
Bepcna Ne 8 Vi3gaHue ncnpasneHHoe u AoNoSIHEHHOEe 02.03.15

MNepeyeHb N3MeHEHUN

Bepcna Ne 1 - A3MeHeHbI CxeMbl aneKTpudeckne npuHumnuansHbole pene cepumn MN346.

Bepcus Ne 2 - [lobasneHa Tabnuua 7 1 BHECEHbI yTOYHEHUS B pa3aen 4 KoMnnekTHOCTb.

Bepcua Ne 3 - IameHeHa CTpyKTypa OOKYMEHTa, uaMeHeHa nHgopmaums o pene 345,
[M346 B COOTBETCTBAM C HOBOW KOHCTPYKUMEW, BBEAEHblI CPeOHWE 3HAYEHUS] aKTMBHOMO U
NOSIHOrO COMPOTUBAEHUS OOMOTOK, yaaneHbl pekoMeHZauun no NepecTporke KOHTaKTOB Yy
noTpebutens.

Bepcua Ne 4 - BHeceHbl UBMEHEHUS B PUCYHOK 7.

Bepcus Ne 5 - BHeceHbl uameHeHus Ha nuctax 8, 9, 10.

Bepcua Ne 6 - BHeceHbl UIBMEHEHUST PUCYHOK 6.
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1 ONUCAHME N PABOTA PEINE

1.1. HasHauyeHue pene

Pene npomexyTouHble npegHasHadeHbl AONS NPUMEHEHMS B CXeMax —3alluTbl,
yrpaBfeHns M aBTOMATUKW ONEKTPO3IHepreTuyeckoro obopyaoBaHMA AONs  KOMMYyTauun
SNEKTPUYECKMX Harpysok B Lensx MOCTOSAHHOMo Toka HanpsbkeHvem ot 24-go 2200.B un
nepemMeHHOro Toka HanpskeHnem ot 24 no 400 B yactotel 50 1 60 'y,

Pene nsrotaBnnBaloTCa B KNUMaTUYECKMX UCNONHEHNAX Y n T kaTeropmm pasmelleHms 3
no MOCT 15150-69.

Pene Takke npurogHbl AnNS 3KCnnyatauMm B MaKpOKNIMMAaTUYECKMX paloHax C
YMEPEHHbIM U XonoAHbiM knumaTtoM (YXJ1) B 3aKpbITbIX MNOMELIEHUSX »C. . MCKYCCTBEHHO
perynupyembiMn KnnmaTU4eCKUMIN YCNoBUSMU (KaTeropusi pasmeLleHuns 4).

Ycnosus akcnnyaTauuu:

- TeMmnepaTtypa okpyxatwLuiero sosgyxa ot muHyc 40 go nntoc 55 °C;

- OTHOCUTENbHAasi BAXHOCTb BO3AyXa:

- He 6onee 98% npu Temnepatype 25 °C (ana ncnonHeHna Y);

- He 6onee 98% npu TemnepaTtype 35 °C ( ansa ucnonHenus T),

- BbICOTa Hag ypoBHeM Mops He 6onee 2 000w;

- OKpyXawwas cpega - (NpoOMbIWIEHHAs) HE. OOMMKHa codepXaTb Mbliv B
KOHLIEHTpaumsx, Hapyliarowux paboTy pene;

- Bubpauwns B gnanasoHe yactoT oT 5 Ao 15 'y npu yckopeHun He bonee 29,4 m/c (3 g)
n c yactotom ot 15 go 100 Ny npu yckopeHun 9,8 m/c (19);

- paboyee nonoxeHue B NPOCTPAHCTBE - NPOU3BOJILHOE.

1.2. TexHuyeckne xapakTepucTuku

NcnonHeHnss pene B 3aBUCMMOCTM 'OT BpeMeHun cpabaTbiBaHus, crnocoba wn Buaa
NpUCcCoeaUHEHNA BHELLHUX MPOBOLHMKOB, BUAA BKNtovawowen obMoTKM, BUOA M KONMyecTBa
yAepXunBarLwmx obMOTOK, COMETAHMNIO KOHTaKTOB, poda TOKA U HOMMHANbHOMO HanpsiKeHus
(Toka) BKMoYaroLwen oObMOTKM, HOMUHAIBHOMO TOKa (HanpskeHus) yaepXxuBarowmx obMOTOK,
HOMWHANbHOrO HanpsHKeHUs OTKKYaoLWen 0OMOTKM, aKTUBHOIMO COMPOTMBIIEHMS OOMOTOK
npvBeaeHbl B CTPYKTYpe YCNOBHOro 0603Ha4YeHnsa tmna, pucyHkax 1 — 7 n ganee B TEKCTE.

HoMnHanbHoe HanpskeHne kKoMmyTupyemon uenwu, B:

MOCTOAHHOTO TOK iu. e cvevueeeeeeeitiaeeeeeeetiea e e e e e eeeena e e e eeeeeena s eenaaaeeeaeennns 24 - 220

MEPEMEHHOTO TOK . wuuhus e eeeeeeunnneeeeeeennnaeeaeeeasunnaaaeeeennnnaasseaeaeeesnnnnns 24 - 380
MuHMManNbHbIN TOKKOHTAKTOB; A:

NPU HAMPSBKEHUN 24 B...oooo e 0,02

Npu HANPSHKEHUU 110 B N BBILLE. ... 0,01
CreneHb 3awmTbl no NOCT. 14254 - 96:

pene (kpome [1940 - 10 ¢ namMensaMm MOA MANKY)......uverrrrrreeeeereereeeeeeaaens IP40

pene N340 - 10 ¢ naMensaMmM NOA MAMKY......cceeeeeeeeeeeeeeeeiiaee e IP30

BUHTOBBIX 3AMKUMOB.........cieituuiaeaeeeitneeaeaettaa e e e aeeestna e e e aeeeenna e aaeeenennaaeaas IP10

NAMEFIEM MO, MAMKY ......etieieeeeeeeeeeeeeaeeaaeeaaessaneeseeeseeeeeeaseseneeeeeeeeeaeeens IPOO

AcnbiTaTenbHOE HanpsXeHne nsonsumm, B:
MeXay BCEMU ANEKTPUYECKM HE3aBUCUMbIMU LENSIMU, COEANHEHHbIMU BMECTE, U

(o] T3}t o] VI o= 1 (= TSP RPUPPIIN 2500
MeXAY SNEKTPUYECKU HE3ABUCUMBIMU LIEMAMM. ....ccvveneeeeiiiiieeeeeeeeinennnn 2500
MeXay Pa3OMKHYTbIMW KOHTaKTaMU KaXkaomn
KOHTaKTHOWM rpynnbl (kpome pene M341, M343).......ccooeevieeiiiiiceeen. 1000
Ana pene MO41, TTO43.... .. 550
MeXAy BKIIOYaoLLEN N YAEPKUBAKOLMMN OOMOTKAMM. ......evvveeeneeeeeennnnn. 550

ConpoTtuBneHne n3onaumm cyxoro n YNCToro pene, He GbiBero B akcnnyatauumn, MOwm,
HEe MeHee:

B XOJTOLHOM COCTOSTHUM PEITE ..evviieeeiieeeitieeeeeaieeeeeaaeeeannee e eaeanneeeennnaeennnn 20
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B HArPETOM COCTOSIHUM PEITE ....eeiiiiiieeeeeeeeinae e e e eeeeanaaaeaeaeeen seaeeeennnaaaaeeeennnins 6
CTpykTypa yCnoBHOro o603Ha4yeHns TMna pene ¢ KnaccugukaunoHHbIMU XxapakTepucTukamm
AXX-XX-XXXXX

BykBeHHoe 0603HaueHe Biaa pene (MPOMeXyTOYHOe dneKTpoMarHuTHoe) ——T T
Obo3HayeHne Homepa cepuut:
40 - He3ameaneHHble, Bpems BkoveHus He BGonee 0,03c,

MOCTOSIHHOTO M NEPEMEHHOIO TOKa;

41 — BbicTpoaencTByLoLLmMe, BpeMs BKoYeHns He 6onee 0,011c,
MOCTOSIHHOTO M NEPEMEHHOIO TOKa;
42 - He3ameqneHHble, Bpems BkntodeHns He Bonee 0,03¢, NOCTOSHHOMO TOKA,

1, 2, 3 yaepxuBaroLie 0BMOTKI HANPSHKEHWUS UMK TOKa;

43 - BbICTpOAEnCTBYIOLME, BpeMS BKMtodeHns He Bonee 0,011c, NOCTOSHHOQ. TOKa;

2, 3 yoepxuBatoLe 06MOTKN HaNPSKEHNS UK TOKa;

44 — 3ameneHHble npu BkoveHun ot 0,05 go 0,25¢, NOCTOSHHOMO W NEPEMEHHOO

TOKa, 2, 3 yaepxusatoLme oOMOTKM TOKa;

45 — 3ameneHHble npu oTknodeHnn ot 0,05 go 0,5 u ot 0,4 go 2,5¢, Bpems

BKNtoYeHns He 6onee 0,05¢, NOCTOSHHOTO 1 NEPEMEHHOTO TOKa

C ABycTabunbHbIM pene;
45H - 3amegneHHble npu otkntodeHnn ot 0,3 o 1,0c, Bpems BrAueHus He bonee 0,05c¢,

MOCTOSIHHOTO M NEPEMEHHOTO TOKa C HENTPasbHbIM pere;

46 - OBYXNO3ULMOHHBIE, MOCTOSAHHOTO W NEPEMEHHOTO TOKa, BPEMS!

BKNtoveHns He 6onee 0,03 c;

PaspenutenbHble 3HakM (Tupe)
MpucoeanHeHne BHeLHUX NpoBoaHKKoB (M40, 41, 42, 43, 44,45);

1 — ¢ namensamu nog naunky (tonsko M340);

2 — C BUHTOBbIMU 3aXUMamu NnepeaHee v 3aAHEE:;
Pexum nutaHus, pacnonoxeHne 3axmumos 0bMoTtok ([1946):

6e3 3Haka — MMNYNbCHBIN, PACNONOXERUE 3aXXMMOB BHW3Y (MPeanoYTUTENbHBIN);

1 - UMNYMbCHbIN, PACMOMNOXEHNE 3XKUMOB BHU3Y 1 BBEPXY (He Ans HOBbIX pa3paboTok)
Konnyectso yaepxwsatowmx 06MoTok(0, 1, 2, 3) (B 1346 otcyTcTBYET)
KonnuecTtBo 3aMbikatoLLmMX, pasMbIKatOLLMX U REPEKTIOYAIOLMX KOHTAKTOB
Bua knumatnyeckoro ncnonHerus no FOCT15160(Y3, T3)

MapameTpbl OenCTBUS pesie, yaepXuBaHUs U OTMyCKaHUS MNpuBeOEHbl Ha PUCYHKax
1,2,3,4,5,6,7, rae ykasaHbl CXeMbl 9A1EKTPUYECKME NPUHLMNUANbHBLIE pene, HanpsXXeHue (ToK),
obecneunBarwoline QencTBUEC; wCPEOQHNE 3HAYEHUS aKTUBHOIMO M MOSMHOrO COMpPOTUBIEHUSA
obmoToK, NoTpebnsemas, MOLLHOCTb NPU HOPMarbHbIX KIMMMAaTUYECKUX YCINOBUAX B XONTOAHOM
COCTOSIHUM perne.

HanpsikeHne n Tok, obecneymBalolime AeNCTBME, YAEPXUBAHME U OTMycKaHWe pene,
HarpeTtoro pabodeil "0OMOTKOM, BKMNIOYEHHOW Ha HanpsbhkeHne 1,1 HOMMUHaNbHOro, npu
TemnepaType okpyxawwen cpeabl 55 °C 1 npm OTCYTCTBUM HanpsbKeHnsa B Apyrmx obmMoTkax
AnNs pene.nocTosHHOro Toka He 6onee 0,8 OT HOMMHANBLHOrO; ANsl pene NePeMeHHOro Toka He
oonee 0,85 oT HOMUHANBLHOrO.

Bpems BKMOYEHUS M OTKMOYEHUSA AN KaKAOro Tuna pene npuBedeHbl B CTPYKType
yCroBHOro '06o3Ha4YeHna Tuna perne ¢ KnaccudukaumMoHHbIMN XapakTepUCTUKamMMm.

Pa3bpoc BpemeHn 3ameanenus pene M344, M345 pomkeH 6biTb He 6onee +10%.

[lononHuTensHasa NorpewwHoCcTL NO BpeMeHn 3amearnenns pene Md44, N345 He pomkHa
npeBbILaTb:

- OT_M3MeHeHunsa HanpskeHnsa nutanusa ot 0,8 oo 1,1 HOMMHaANLHOrO 3Ha4YeHUa - NNKC
10 MnHyC 20% OT yCTaBkM;

- OT U3MEeHeHus TemrnepaTypbl OKpyxawuwen cpeabl ot muHyc 40 go nnwc 55 °C —
+ 20% or ycTaBKMw.
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Hanbonblee OTKNOHEHME COOCTBEHHOrO BPEMEHU BKIOYEHMS W OTKMOYEHWUSH, OT
n3mMeHeHna TemnepaTypbl oT MuHyc 40 go nntoc 55 °C npyu HOMUMHANbHOM HaNpPsKeHWU, OT
naMmeHeHna HanpsxkeHna ot 0,8 oo 1,1 HOMWHANBHOrO MpPU HOpMaribHbIX KIMMaTUYECKNX
yCroBUsIX, MOCe WUCNbITAHUM Ha W3HOCOCTOMKOCTb MPU HOMWHANbHOM HampsXKeHUU U1
HOpMaribHbIX KIIMMaTUYeCKUX YCIOBUSX HE [OOSDKHO MpeBbllaTb 3HayYeHus, YKa3aHHOro. B
Tabnuue 1.

Ta6nuua 1 — Tabnuua OTKNOHEHNS BpeMeHUN BKITIDYEHNA N OTKITIOMEHNA

Haubonblwee otknoHeHue, %
npv N3BMEHEHNN npv N3BMEHEHNN
HanmeHoBaHue TemnepaTypbl OT HanpsKeHns .
napameTpa mMuHyc 40 go nntoc 55 °C ot 0,8 po;1 Qg "2
Ha M3HOCOCTOMKOCTb
NPy HOMWHaNbHOM HOMWHafBHOro
HanpsPKEHUM 3HaYeHuns
Bpems BknoveHus
He3ameneHHbIX
pene u +20 +10 +20
3aMeaSIeHHbIX Npu
oTKntoyeHumn (IM345)
Bpemsa oTkntoveHus
He3ameneHHbIX
pene u +30 +10 +20
3aMeaSIeHHbIX Npu
BKIoYeHun (M344)

Pene moryT paboTtaTtb B creayroLux. pexnumMax: mpoaosiKMTeNIbHOM, KpaTKOBPEMEHHOM,
NpepbLIBUCTO-NPOLOIMKUTENBHOM,  MOBTOPHO-KPATKoBpeMeHHOM ¢ 4yactotom pgo 1200
BKINKOYEHUI B Yac N OTHOCUTENbHOM NPOAOIKUTENbHOCTBLIO BKOYEHUsT 40 40%.

Pexum paboTbl pene ¢ o6MOTKamMn TOKa - KPaTKOBPEMEHHbIN C NPOOOIKUTENBHOCTbIO
BKITHOUYEHUS:

BKItoYatoLLen odomoTkn <ao 3 ¢ npu Toke 3,0 HOMMHANBHOrO;

yaepxusatowien obmoTkm - 10 ¢ npu toke 2,0 HOMUHASBHOTO.

KomMyTaumoHHast crmocobHOCTb KOHTAKTOB perie LOMKHa COOTBETCTBOBATb YKa3aHHOW B
Tabnuue 2.

KoHTakTbl pene Takke AormkHblobecneumBaTb:

- BKMNIOYEHWE U NPOTEKaHUe HOMUHANbHOIo ToKa ANUTENbHO;

- BKIIOYEHWe N NpoTekaHne NocTosHHOro Toka 15 A B TedeHne 10 ¢, NOCTOAHHOIO TOKa
24 A B TeveHue 0,1 c npu NOCHeAyoLWEM UX OTKITHOYEHUN OPYrMM YCTPONCTBOM;

- KOMMYTauuio MHOYKTMBHOW Harpy3km C akTMBHbIM conpoTtusnennem (110-180) Om u
NOCTOSIHHOM BpeMeHn 1<.0,005 ¢ or 6noka koHaeHcaTopoB eMKkocTbto 80 MK®P npu

BHYTPEHHEM COMNPOTMBAEHUN UCTOUHUKA NUTaHKs 544 Owm.

Tabnunua 2 — KommyTtaumoHHas cnocOOHOCTb KOHTAKTOB

OTkntovaembin Tok, A, He bonee

HomunHanpHbin | Pop Toka u AByMS
Cepus TOK KOHTaKTOB Xapakrep MakcumansHoe OQHUM nocneaoBaTenbHO
pene ' HanpsbkeHue, B

A Harpysku KOHTaKTOM CcoeVHEHHbIMMN
KOHTakTamu

na40 26,4 2,5 5,0
M942 NOCTOSIHHbIN 52,8 1,25 3,0
Mo44 5 1<0,02 121 0,6 1,25
Mo45 242 0,25 0,6
(1346 nepemMeHHbIn 110 5 -
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cos ¢ 20,5 242 5
418 2,5
MpogomkeHne Tabnuupbl 2
OTkntovaembin ToK, A, He bonee
c HomuHanbHbii | Popg Toka u ABYMS
epus MakcnmanbHoe
pene TOK KOHTaKTOB, Xapakrep Hanpsikene, B OHUM nocrnegoBarenbHO
A Harpysku ’ KOHTaKTOM COEANHEHHbIMU
KOHTaKTamu
26,4 1,25
NOCTOSAHHbIN 52,8 0,6
1<0,02 121 0,25 i
242 0,12
26,4 2,0
ng; 2 NOCTOSAHHbIN 52,8 1,0 )
1<0,02 121 0,5
242 0,2
nepemMeHHbIN 110 2,0
cos ¢ > 0,5 242 1,25 -
- 418 0,6

MexaHn4yeckass M13HOCOCTOMKOCTb pene AomkHa ObiTb HEXMeHee ykasaHHbIX B Tabnuue 3
unknos BO (BKMIOYEHUN-OTKNIOYEHUI).
KoMMyTaunmoHHass W3HOCOCTOMKOCTb KOHTAKTOB pene npu KOMMyTauuum Harpysok,
yKkasaHHblXx B Tabnuue 2, gofmkHa OblTb He MeHee 'yKasaHHbIX B Tabnuue 3 uuknos BO

(BKITHOYEHMIA-OTKITIOYEHUI).

MuWHUManbHbBIA TOK, KOMMYTUPYEMbI KOHTakTamiu, paseH 0,02A npu HanpskeHun 24B n
0,01A npwu HanpsixeHun 110B n Bblwe.

Tabnuua 3 — MexaHnyeckas 1 KOMMYTaUWUOHHAsA M3HOCOCTOMKOCTb pene

MexaHunyeckas KommyTaunoHHas
Cepus pene NM3HOCOCTOMKOCTb, LuknoB BO, N3HOCOCTOWMKOCTb, Luknos BO,
He meHee He MeHee
Nnd40
Mno41
542 500 000 100 000
Mno43
Mo44
n345 100 000 50 000
Nno46 1 000 000 500 000

CymmapHoe \, conpoTvBRieHne [O06aBOYHbIX pPe3ncTopoB pene cepumn 1941,

Nna43

NOCTOSAHHOIO TOKA, \COeAMHEHHbIX MNOCreaoBaTeNlbHO C BKOYaKOLLEN KaTyLIJKOIZ, YKa3aHO B

Tabnuue 4.

Tabnuuya 4 — ConpotmBneHune pesmctopo pene 1941, 19543

HomuHaneHoe HanpskeHue, CymmapHoe conpoTuereHne 4o6aBOYHbIX PE3NCTOPOB B
B pene M341, M343 noctosaHHOro Toka, Om
24 60
48 246
110 1290
220 6000
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TpeboBaHWs NO HAOEXHOCTHU:

- BEepOATHOCTb 6e30Tka3HOM paboTbl pene 3a KOMMYTALMOHHYK W3HOCOCTOMKOCTb,
yKasaHHyto B Tabnuue 3, gormkHa 6biTb He MeHee 0,9. Mpy 3TOM KOMMYTUPYEMBIE Harpy3Ku
OOJDKHBbI COOTBETCTBOBATb yKa3daHHbIM B Tabnuue 2.

- BEeposATHOCTb 6e30Tka3HoOM paboTbl pene 3a MexaHUYecKyr« U3HOCOCTOMKOCTb,
yKkasaHHyto B Tabnuue 3, gomkHa 6biTb He meHee 0,9.

L~ ~
- (.
4+ K

n
L]

1340-10-22 N340-10-42 [1940.-40-24
M340-20-22 M340-20-42 11940-20- 24

~—7]
— 4]
~. 6
~ 8]
e 0|
[ —17]
=
76
78]
[20]
N340 -10- 80 1340-10-62 N340-10-71 N340-10- 41
1340 -20 - 80 1340 - 20 - 62 N340-20 - 71 1340 -20 - 41
Pene M340 NOCTOSIHHOrO Toka nepeMeHHOro Toka
HomuHanbHoe on | a8 | 60 110 [».220 - o4 % | 1001 110 | 127 220 | 380
P 115 | 230 (230) | (400)
Conpotuere- 32 102 21 |180 | 200 | 340 | 850 | 2700
e o6motka. | 100 | 370 | 600 1720001 9500
Ra/Za OM’ 23 80 150 1340 | 1450 | 2270 | 6100 20000
He 6onee 0,7/
Cpabartbis./ He 6onee 0,8 / He meHee 0,2 UH
loTnyckaHue /He meHee 0,2 UH
Mowyrocs, He Gonee 6 He Gonee (10)
Bt (BA)

PucyHok1 — CxeMbl anekTpuyeckne nogkroyeHms n napameTpbl pene M340 NOCTOAHHOMO u
nepemMeHHOro Toka
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[1] iEgr 2] [ 2]
L D SR o
i’ ISl
11 11 | [ o
! Al b Ao
i N Rl
19 19 20 [19 20
M1341-20 - 23 M1341-20 - 21
a) NOCTOSHHOrO ToKa
1 2 1
3 4
5 6] [5 6
7 8 1
9 1 1
1
15 }4 1 }4
i s e
M1941-20 - 42 M1941-20 - 24 M1941-20 - 22
6) nepemeHHor0 Toka
Pene M341 MOCTOSIHHOTO TOKA fepeMeHHOro ToKa
110 | 220 220 380
HommHanbHoe 24 48 12 24 36 100 110 127
HanpsbkeHve, B 115 | 230 (230) | (400)
ConpoTvBnexve 15 150 | 850 | 3800 32,1102 | 21 180 | 200 | 340 | 850 2700
°6M°T'gMRalza’ 23 | 80 160 | 1340 | 1450 | 2270 | 6100 | 20000
He Oonee 0,7 /
CpabatbiBatue/ He Bonee 0,8 / He meHee 0,2 UH
loTnyckauve /He meHee 0,2\UH
MoLHoCTb,
He Gonee 6 He Gonee (10)
BT (BA)

PucyHok 2 — CxeMbl aneKkTpuyeckne nogkoyeHns u napameTpbl pene M341
ObiCTPOAEMCTBYIOLLMX MOCTOAHHOIO U NEPEMEHHONO TOKa
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11— ~7] 11— ~7] 11— ~J7]
3 Lz 3 Lz L{7]
(B ~6 | 5 ~~6 | 5 rH——6
7 L] [T+ s [+ | £l
9+ ~10| 9 F—— 1, ~—10* 9 —- |~}
i Ul | —m] [T —JJ' 1]
13 14 13 | 14 13 | 14
E;F = '{:E E;l' EE E;F A1 EE
(7 ——V —18]*  [T7——U|—18]" [17] u AN
19 | 120]*  [19] 120] 19] 4 120]
1342 - 21 - 62 1942 - 22 - 42 1942 £23 - 32
HomnHanbHsle Bkntovatowas obmoTka YoepxuBarowas obmoTka Cpabarble/ | P,
napametpsbl M1342- t Aep t JoTnyckaH. Bt
21 (I, A), Un, B (0,25; 05; 1,0; 2,0; 40; 8,0 24; 48; 110; 220
i Ra, Om 76; 16; 3,2, 0,77; 0,2; 0,055 | 190; 770; 4030; 14800
Un.B, (W A) | 24 | 48, | 110; 220 (025 05, 10, [20. 40, 80| "5 e
-22 Ra, Om 95 | 385; 2015; 8070 1168;- 3455; 00,893.; 06126 Ob08;55. 00,00127 0,15 (IH): )/
: : AR, | Wt bt B He Oonee 0,8/ | /6
UH,B, (I, A) | 24 | 48 | 110; 220 (025, 0,5; 1,0; 20" 40;80) | |ue menee
23 16;  3,5; 0,83; 0,42; 0,05, 0,017 0,15 UH
Ra, Om 95; | 385, | 2015; 8070 18; < 4, 0,9 046; 0,055; 0,02
20; 4,5, 1 0,5, 0406; 0,021

(*) - ogHononsipHble 3axumbl; U — 0bmoTka HanpskeHnst;«(I)=06moTkM Toka;

PucyHok 3 — CxeMbl anekTpuyeckme nogkroveHus v napameTpobl pene N342 noCTOAHHOro

TOKa
1} W 2 | (2 ]*
5 L] 4]
*Z_/ \-i* E*
7 8 18 |
9 10 10
i1 afll! [ i
13 14 14
NI i
[ — Y 18|* 118 |*
19 l 20 20
1943 - 22 - 21 1943 - 23 - 11
HoMuHaneHble
napameTpbl BkntovaroLas obmoTka Yoepxusatowlas 06moTka %’f{?g;‘:‘l BPT
M943- yekan.
g:f\;) 241048, 110 19220 | (025 05 | 10 | 20 | 40 | 80) | HeGonee
22 ) 0,7/
16 35 (083 | 042 | 005 | 0,017 ’
Ra, Om 95 .| 385 | 2015 | 8070 18 4 09 | 046 | 0055 | 0,02 /lae1ngegsg oy
tf:’f\‘)’ 24 148 | 110 | 220 [(025] 05 | 10 | 20 | 40 | 80) | veGonee | /6
-23 16 35 | 083 | 042 | 0,05 | 0,017 /Heol\,/|7e/Hee
Ra,Om | 95 <385 | 2015 | 8070 | 18 4 09 | 0,46 | 0,055 | 0,02 0,15 (1)
20 45 1 05 0,06 | 0,021 ’

(*) = onHononspHble 3axumbl; U — obmoTka HanpsbkeHusi; (1) — 0bmoTku Toka; R — pesuctop

PucyHok 4 —CxeMbl anekTpuyeckme nogkritodeHns u napameTpsl pene 1343
ObICTPOAENCTBYIOLMX MOCTOSAHHOIO TOKA
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1P N7 [P N7 [1] 2] [P 2]  [1]
Hrs B 4 [ | [ S B
5 6 5 6 5 6 5 - 6 5
T e o U 3l
9 10 9 10 9 10 9 10 <49
T i R M n] e | [T
73] ][] ][] 14|+ e i
s (L] el s 6] [i5] 6] 15 Lis| 5]
T} 18]+ =T 184 T 18|+ [iT] 18 14 oliis
9] 2] ] o] ] o el Al i
344 -20-50 1344 - 20 - 41 1344 -20 - 14 N344 -22 -12 M344-23- 20
HomuaneHbie BknioyatoLas obmoTka YaepxuBatoLLas obmMoTka Cradflf P,
napameTpbl [1344- t Aep th JoTnyckaH. | BT
Un,B, | 24 48, 110, 220- 100 220 (230)=
20 [ oza ow | 100 370, 2000, 9500, 180: 850 I e
1340 4 6100 07 s
Un,B, (In,A) [ 24 | 48 | 110 | 220- [ (025 | 05 [ 1,0 [ 20 | 40 | B8O | oo
22 16 | 35 (083 042 005 | 0017 | 02Uk | (1)
Ra,Om | 951385 | 2015 | 8070 | 4o | 4 | 09 | 046 (0,05 | 0,02 | web6onee | /5
Un. B, (1, A) [ 24 | 48 | 110 [ 220- [ (025 [ 05 [ 10| 20 [ 40780 | 0,7/
2 16 | 35 |83 | 042 | 005 | 0,017 Hoezhﬁ:fe
Ra,OM | 95| 385 | 2015 | 8070 | 18 | 4 | 090,046 | 0,055 | 0,02 :
20 | 45| 1 |05 | 006 | 0021

+ - opgHononspHble 3axuMbl; U — obMoTka HanpsixkeHus; (I).- 0BMOTKM TOKa;

PucyHok 5 — CxeMmbl anekTpudeckne nNoaknoyeHns n napameTpbl pene 944 3amenneHHbIX
NPy BKITHOYEHUN NOCTOSSHHOIO U NEPEMEHHOro ToKa

1P ~47] 2] 1 —*—7]
K 2 -
= s 5] T——8
_9_;|, 10 10 191 10
11} 2] [12] 12, 1) L 12|
3 <l 14] 13\ [AN] /4
15 w 16 16 15|\ | {1 ) [lig]
i 18] 18| il 18]
19] 120} 120} 19] 120}
M345-20-41 M345-20-23 M345-20-32 M345-21-33 M345-20-50
HomuHanbHble B Otkntovatowas | CpabatbiBaHue/
kntovarowlas 0bmoTka
napameTpbl [1945- obmoTka JoTnyckaHue
UH, B 110- 220- 100= 220 (230)= | 48— He 6onee 0,8 /
-20 | Z=Ra, OMm 1950 4550 2150 4850 1450 [He MeHee
P, BT 6,3 10,7 4,7 10 1,6 0,15(In);
o1 | A)UnB (025 | 05 [ 10 20 | 40 [ 80) |48 He bonee 0,8/
) Ra, Om 53 1 2,3 0,5 0,13 | 0,04 | 1450 [ He menee
P, Br 1 16 015 Un

1 — BKMOYaoWas, 2 — oTkIYaowas obmoTka HanpspkeHus; U — oTkmiovatowas obmoTka Hanpspkenus; (I )-
BKMovatoLas 06mMoTkaToka; 1 — nnata 3agepki BPEMEHN OTKNIOYEHUS; ( + ) - 3HaK NONSPHOCTU NOLKIHOYEHMS TOKOBOW

0OMOTKM:

Bpema rotoBHoctu K OTKno4veHuto pene 345 He meHee 0,5 ¢ oTr MOMeHTa
BKI/THOYEHNSA HA HOMUMHaNbHOE HanpsikeHne n He meHee 0,8 ¢ OT MOMeHTa BKITHOYEHUA Ha
MUHUMaNbHOE 3HaYeHUe HanpsXXeHMA cpabaTbiBaHUA.

a)
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T 7 [P 7 [P 7] [ —P 7]
o L pH g o b B £
5 B B 6] 5 6]  [L—p—16
DT o By o e
15] E EEE EEE 15 @
17] 8] 7] 8] {7\ | 8] 7] 18]
N/ N Y/ N Y @t ik
M345H -20 - 41 M345H -20 - 23 M345H -20 - 32 [1345H -20 - 50
HomuHanbHble BirIioualoLas oGMoTKa CpabartbiBaHue/
napameTpbl M345H- t loTnyckaHue
-20 | Un,B 110- 220- 100= 220 (230)= |'We 6onee 0,8/
Z=Ra, Om 7860 18340 5260 11580 / He MeHee
P, BT (BA) 1,6 2,7 (2,0) 4,2) 0,15 U

U - obmoTKa HanpsikeHus; 1 - nnata 3agepxku BpeMeHu OTKNYeHus, R - peauctop.
0)
PucyHok 6 - Cxembl anekTpuyeckmne NOAKMIYEHUS U napaMmeTpbl pene:

a) - 1945,
0) — N945H 3ameaneHHbIX MPWOTKIIOYEHUN

1 2] [ [1]
e o :
(gt i i
it Nol i i i
ik 4] 13 13 13
iH i 19 19} 19
BT 1810 it 7] ik
+{19] 20]- +[19] 19 19}
1346-33 1346-51 1346-24 N346-42
(+)mn(=)- 3HaKM NONSAPHOCTM NOAKIKYEHMS OOMOTOK BKMOYatoLLen ( 1) u oTknovatowen ( 2 );
a)

f o [ 11 1]

/| g 3 HE 3

d S w11 9 | Lj 6 191

; A8 St 7 o

i Lol [T i 2l [

ikif e 131 4] (3] 131 4 3]

16| 191 191 I 191

~ T 18 il 18f~ ~{T] ofid 18]~ ~[I7]

20~ 119 A0]~  [19] 9] 200~ ({19

1346-33 N346-51 1346-24 1346-42 N346-112

(~)- 32KUMbI ANS NOAKMOYEHNS OBMOTOK BKITIOUAIOLLEN M OTKIHOYAIOLLEN ;

6)
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i i

o e e

=

,\,_A__;]_;__._;
o>

—
<O
(=

N346-1-33 11346-1-51 N346-1-24 1346-1-42 1946:4-112

(#+ )mn(=)- 3HaKv NONAPHOCTW NOAKMIOYEHNS 0BMOTOK BKIOYatoLLei ( 1)  oTknovatoLen ( 2 );

B)

NAAAAA
SEESSEREES
NN £

EEESSEREES

1346-1-33 1346-1-51 1346-1-24

(~)- 3axumbl ANst NOAKNKOYEHNs 0OMOTOK BKIHOYAIOLLEN 1 OTKAKOYatOLLEN ;

r)

06- 3HaveHmns napameTpos
p Cpabartbl-
ene | mot- | MapameTtp
Ka NOCTOAHHOIO TOKa NnepemMeHHOro Toka BaHue
S UH, B 24 | 48 110 | 220 | 100 110 220 (230)
¢ = | Ra, Owm 160 | 950 . 2450 | 5250 | 2000 | 2000 8800 0,5...0,7 UH
e 3 Z,0m - - T= [ - 16000 6000 11000 | noctosiHHoro
Mo46 | @ |P,Bt(BA) {85 25| 5 9 2) | 23 (5) TOKa;
Mno4e-1 | Un, B 24 48 110 | 220 | 100 110 220 (230) 0,6...0,8 UH
) § Ra, Om 240 | 1450 | 3450 | 5750 | 2000 | 2000 8800 nepemMeHHoro
,§ & Z,0m - - - - 6000 | 6000 11000 TOKa
° [P, Br(BAp 1 | 2 5 9 2) | 23) (5)

PucyHok 7 — CxeMbl anekTpuyeckne noaknioyeHns n napameTpbl pene
ABYXNO3NLNOHHOTO:
a) — M346 NnocToAHHOro Toka; 6) — MN346 nepemeHHoro Toka; B) — [1946-1 NOCTOAHHOrO
TOKa; r) — N946-1 nepemeHHOoro Toka
(orrnnuve pene 1946 n N346-1 cocTonT B pacnonoXeHnn 3aXnmoB Ans NpucoegmHeHuns
K 06MOTKaM 1 UCNOSTHUTENbHBIM KOHTaKTam).

1.3. " KOHCTpYKTMBHOE BbINOMHEHNE

[[abapuTHbIE, YCTAHOBOYHbIE N MNPUCOEANHUTENbHbIE pa3Mepbl pene npuBeaeHbl Ha
pucynkax 8, 9, 10. CogepxxaHue cepebpa npusegeHo B Tabnuue 5.
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Macca pene He 6onee 0,45 «kr.

PucyHok 8 — MabapuTHble, yCTAaHOBOYHbI
BUHTOBbLIMW 3aXXMMaMW C NepeaHM Unn 3aaH

ncoeanHuTesibHblie pa3Mepbl pere C
ncoeamHeHmem npoBOOJHUKOB

Zo6u.wu71 BUA KpenneHus pene; 6) pasmeTka naHenm

Pnu OK penneHne Ha naHenum perie ¢ BUHTOBbIMU 3aXXMMaMu C 3aHUM

\ npucoeavHeHNneM NPoOBOAHMKOB
y
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125
[
[
[

|
110

S -
33£0,15
- - = 30 Ll
0—0—0 0
-'- |
=t= 34—

a)

Y |% 24,5 a
24,3 6)

a) obwmn Bug pene; ©B)pasmeTka naHenu
Maca pene He 6onee 0,28 kr

PucyHok 10 — NabapuTHble, yCTaHOBOYHBIE U MpMCcoeaMHUTENbHbBIE pasMepsbl pene
M340-10 c namensmun noa nNamky

Tabnuua 5 — cogepxxaHune cepebpa

TunovcnonHeuue pene

CopepxaHue cepebpa, r

M340-XX-22

0,339552

N3 40-XX-42 (-24)
Mo 41
Mo 43
Mo 44
Na 45

0,509328

M3 40-XX-80 (-62; -44)
Mg 42
Mo 46

0,679104

1.4. Yctpowncigso un pabota

Ycipovicteo pene 1940, M341, 1942, M43, 344 nokasaHO Ha pucyHke 11a),
yCTpOnCTBO pene M346 — Ha pucyHke 116), yctponcTeo pene 1945 — Ha pucyHke 11B).

Ha wmarHutonposBoge 7 anekTpomarHuta 1 YyKpenrneHbl OCHOBaHWe 2 C rpynnamu
KOHTaKTHbIMW 3 U NaHenb 4 C Tonkatenem 5, a Takke nnaHka 6 ¢ sskopem 8 1 BO3BpPaTHOW
npyxvHon 9. Pene wnmeeT cbemHbin Koxyx 10. Pene cepum [13044 umeroT 6ROk C
AONYNPOBOAHUKOBOW CXEMOW 3amMeneHns NPU BKIOYEHUN.
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PucyHok 11 - Yctponcteo pene: a)- 1340, 11941, 1342, 1343, 1344, 6) - [1346;
B) - 1345

Mpn nogaye Ha BKAKYAKOLWY OOMOTKY HanpskeHus (Toka) cpabaTbiBaHMS SIKOPb
NPUTATMBAETCA K CepOeyHUKY, TepemeLlaeT TomnkaTeNb, KOTOPbI 3aMblkaeT 3amMblKarolumne
KOHTaKTbl N pa3MblkaeT pa3mbliKaroWwmue KOHTakTbl. [1pn CHATUM NUTaloLWero HanpshkeHns (Toka)
C BKMOYawLWen 1 JyOepKUBamoLWNX OBMOTOK SAKOPb M KOHTaKTbl pene BO3BpaLlalTcs B
NCXOOHOE MOSoXeHME.

B pene 346 skopb BbINOSHEH U30rHYTBIM U C OTBEPCTUEM; B npornbe sakopsa npoTus
nofiloca cepaedHuka MarHMTonpoBoAda 3akpensieH BUMHTaMU MOCTOSAHHbIA mariut 13. B
OCHOBaHUK ycTaHOBReHa nfacTuHa 12.

B pene NOCTOSAHHOro Toka B UCXOL4HOM MOJSIOXEHUN SKOPb MPUTSHYT K nnactuHe 12 nopg
OEeNCTBMEM CUMbl BO3BPATHOM NPYXWUHbI N MPUTSXXEHUA MOCTOSAHHONO MarHuTa K nnactuHe 12.
Mpn nogade Ha BKIOYatoLWy0 0OMOTKY HanpshkeHus cpabaTtbiBaHMs Ha MOstoce cepaeyHuka
MarHuTonpoBoda BO3HMKAET MarHUTHbIA MOSIOC MO  3HaKy MNPOTMBOMOMOXHLIN  MOMOCY
NOCTOSIHHOFO MarHuTa, HanpaBfiEHHOrO K CepAeyvHUKY, SIKOpb MNPUTArMBAETCS K CEPAEYHUKY,
nepemMeLlaer Tonkaterb, KOTOPbIA 3aMblkaeT 3aMblkalollmMe KOHTaKTbl W pasMblkaeT
pasMblkaloLMe KOHTakTbl. [locne pasmbikaHMs pa3MblKaloLWEro KOHTakTa, nocrneaoBaTefibHO
COeANHEHHOrO C BKMoYatoLLen 06MOTKON, MUTaHMe OTKIIYaeTCs, AKOPb OCTAeTCs B KOHEYHOM
MOMNOXEHUN 3a CYET CUIlbl MarHUTHOTO MPUTSXKEHUS K cepaeydHuky. [pn aTom 3ambikaeTcs
3aMblKatoLLMIA, KOHTaKT, nocrneaoBaTeNlbHO COEAMHEHHbIN C OTKMovatowen obmoTtkon. [pu
nogadye Ha OTKMAYawLWylo 06MOTKY HanpsikeHuss BO3BpaTa Ha Mnonice cepaedvHuka
SNEeKTpOMarHuTa BO3HUMKAET MarHUTHbIA MNOSKC, OAHOMMEHHbBIA C MOJSIIOCOM MOCTOSIHHOTMO
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MarHuTa, $KOpb OTTarkuBaeTCd OT nMorfwca cepAdevHuka, BO3BpallaeTcss B UCXOAHOe
NOMNoXeHne, Nepekritoyasa KOHTakTbl B 06paTHOW NocrefoBaTelbHOCTH.

B pene nepemeHHoro Toka cpabaTtbiBaHue obecneymBaeTcsa BKOYEHMEM NUTAHUSA
0OMOTKM Yepes nocneaoBaTenbHO COeAMHEHHbIN pPa3MbIKaloLWMIN KOHTaKT, a BO3BPAT — Yepes
3aMbIKalOLWNA  KOHTAKT, MpUYEM MepeksiiodeHne MpoucXoamT 3a OOMH  OMpPEAeneHHbIN
nonynepuoa HanpshkeHuss AN KaX[4oro HanpaeneHus, obecneyeHHOro YCTaHOBIEHHOW
NONAPHOCTBIO MOCTOSIHHOIO MarHUTa 1 OTKMOYEeHnEM OOMOTKM OT NUTaHUS:

He ponyckaetca ogHOBpeMeHHasi nofaya NUTaHus Ha BKIOYEHUE M OTKIIOYEHKE.

B pene 13945 KOHCTpPYKUMA MPUBOAHONO 3rieKTpomMarHuta Takas e Kak B pene [13546.
[ononHntensHO ycTaHoBeHa nNnaTa 14 3agepXkn BpeMeHu OTKNIYeHUs. Pene cpabaTbiBaeT
aHanorn4yHo pene 1946, a oOTKNOYEeHWEe OcCyLlecTBNAeTCs noJaden, Ha OTKIIKHaoLyo
0OMOTKY HanpspKeHUs OTKNIOYEHNSA NOCIe BblAEPKKN BpeMeHW, hopmmpyemMon.naaTon 14.

B pene MN345H KOHCTpYKUMA NPUBOLHOIO 3MeKTpoMarHuTa HemTpanbHas, Takas Xe Kak B
pene [1340. Pene cpabatbiBaeT 1 nepekniovaeTcsd [ Ha yaOepXaHuue BKIIOYEHUEM
OOMNOSTHUTENBHOIO pe3ncTopa, a OTKMNIYEHWE OCYLIECTBASETCA CHATUEM HanpsbkeHust C
0OMOTKMN Nocne BblAEPXKKN BPpEMEHN, hopMmpyemon nnaton 14.

2 NCIMOJIbSOBAHME MO HASHAYEHWIO

2.1. JkcnnyaTtaunoHHbIE OrpaHnyYeHuns

KnumaTtunyeckune ycrnoBma MOHTaXa M SKChfyaTauumn pene cooTBeTCTBYOT TpeboBaHMsaM
1.1 HacTosawero P3.

pynna ycnoBui aKkchfyaTauum B 4acTW, BO3OENCTBUA MeEXaHUYEeCKMX (hakToOpoB
CcooTBeTCTBYIOT TpeboBaHuaM 1.1 HacToswero P3.

2.2. [logroToBka perne K Ucrnonb30BaHuIo

Mepepn BknNoyeHueM pene B paboTy HeobxooMmo ybeauTbCs B OTCYTCTBUM OedDeKTOB,
KOTOpbl€ MOTYT NOSABUTLCS NPU HapyLLEHUW AIpaBnIT TPAHCNOPTUPOBAHUS U XPaHEHUS.

Pene BbinyckaloTcsa B MUICNOSIHEHMW, COOTBETCTBYHOLLEMY KOHKPETHOMY 3aKaay.

Pene BbinyckaloTCsi NOMHOCTHIO OTPEryIMPOBaHHBIMA U UCMbITAHHBIMKW, NO3TOMY Nepes
BKIOYEHNeM B paboTy HEOOGXOAVMO IPOBEPUTL COOTBETCTBME pene 3NEKTPUYECKON CXEME U
paboTocnocobHoCcTb. PaboToCnOoCOOHOCTL penie MpPOBEPAIOT MO HANUYUIO 3NEKTPUYECKON
Lenun pasmMbiKatoLLMX KOHTAKTOB NPy 06ECTOMEHHOM KaTyLIKE W HANMYUI0 3NeKTPUYEeCKon Lenm
3aMblKatoLLMX KOHTAKTOB MPU BKAKOYEHHOM KaTyLLKeE.

Hanunune uenn onpepensiereds C NOMOLLbID WMHAMKATOPOB npu cune Toka 0,02 A wu
HanpspkeHun 24 B.

2.3. [encTtBua B 3KETpemMaribHbIX YCrOBUSX

Mpn nosiBNeHnn NpU3HaAKOB HEMCNPABHOCTU UK neperpesa perne (pes3knin 3anax, abiM U
T. N.) HeobxoanUMo:

- obecToqnuTb pene;

- BbISICHUTb NPUYNHBI HENCNPAaBHOCTY;

- YCTpaHUTb HENCNPABHOCTb.

3 TEXHMYECKOE OBCITY>XMBAHUME

3.1. 'O6wue ykasaHus

MoHTax, . TexHunyeckoe oOCnyxmBaHWe W 3KCnnyaTauuio pene  paspeluaeTtcs
OCyLeCTBNATL nnuam, npoweawmnm creunarnbHyo MoAroToBKY, UMEKLWUM atTecTauuio Ha
NpaBo BLINOAHEHUS PaboT B 3NIEKTPOYCTaHOBKaX U O3HAKOMMBLUUMMCS C HacTosAwmm P3.

TexHu4eckoe obcnyxmnBaHme pene LOMKHO NPOBOAMTLCA B COOTBETCTBUM C "[paBunamm
aKcnnyatawum YCTPOWUCTB anekTpoycTtaHoBok", "lMpaBunamu TexHUYeckon akcnnyartaumm

AL

AMEKTPUYECKNX CTaHUMIN 1 ceTen" n HacToawmm P3.
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3.2. PasmelieHne n MOHTax

Pene kpensTtcs Ha naHenu npu nomoLy BuHToB M4.

PasmeTka naHenu npu ycTaHOBKe pene C 3agHUM NPUCOEOUHEHMEM BHELUHWUX
NPOBOOHMKOB NokasaHa Ha pucyHkax 9 n 10. K namensm nog nawky (pucyHok 10)gonyckaeTes
NpPUCOeanHATL OOAMH UNN ABa NPOBOAHMKA obuwen nnowaabio cedvenus ot 0,12 go 1,5 mm, K
BUHTOBbIM 3axkumam (pucyHku 8, 9) - oanH vnu gBa NpoOBOAHMKA MNNOWAAbl CeYEeHUst OT
0,75 0o 2,5 MM Kaxabln.

MaaTb BHELWHWE NPOBOAHMKM K BbiBOgaM perne npunoem NMNOC 61 FOCT 21931-76.

MecTo yCTaHOBKM pene [OfMKHO ObiTb 3aliMuweHo OoT nonagaHusa BoAbl, . Macna,
9MYnbCUK, OT HENOCPEACTBEHHOIO BO34ENCTBUA CONHEYHOW paguaLumn.

Pabouee nonoxeHne pene B NPOCTPaHCTBE NPON3BOSIbHOE.

MoHTax pene cnegyet NpoBoAUTbL B 06€CTOYEHHOM COCTOSHAN:

3.3. Mepbl 6e3onacHocTn

Mo cnocoby 3awuTbl 4enoBeka OT MOPaAXKEHUs | SNEeKTPUYECKUM TOKOM perne
cooTBeTcTBYHOT Knaccy "0" no NOCT 12.2.007.0-94.

KoHcTpykuus pene obecneuynBaeT 6e30nacHOCTb OOCAYKMBaHWUA' B COOTBETCTBUM C
OCT 12.2.007.6-75.

MoHTax 1 obcnyxxmBaHue pene SOMKHbI NPOBOAUTLCS B 06€CTOYEHHOM COCTOSIHUN.

BHUMAHUE! 3anpewaetca cHuUMaTb KOXYX . C pene, Haxogsilwerocss nopj
Hanps>XeHuewM.

4 KOMIMJIEKTHOCTb

B komMnnekT noctaBku BXOAUT:

- pene 1 wr.
- 3TUKETKa 1 wr.
- PYKOBOACTBO NO 3KcnnyaTtauum 1-3 wr.

(B KaXxayto TpaHCMOPTHYIO Tapy, OTMNPaBAsSeMYI0 B OAMH agpec, unm no TpeboBaHuio 3akasymka
B HEOOXOANMMOM KONMYECTBE).

5 XPAHEHWE U TPAHCTIOPTUPOBAHWNE

Pene B TpaHCNOPTHOW, Tape MpPeanpuATUA-U3rOTOBUTENA MOXHO XPaHUTb B
HeoTanMBaeMbIX XpaHUNMLax ¢ €CTECTBEHHOM BEHTUNSILUMEN Npy TemnepaTtype oT MuHyc 50
po nnoc 50 °C, oTHocuTenbHOK. BliaxxHOCTM He 6onee 98% npu Temnepatype 35 °C un
OTCYTCTBMM NapoB, BPEAHO AENCTBYIOLLNX HA MaTepuarnbl U YNakoBKy perne.

YcnoBusi XxpaHeHUst penie, BMOHTMPOBAHHbLIX B annapaTypy, He OOMKHbl OTNn4aTbCcs OT
YCIOBUI 3KcnnyaTaunm pene.

TpaHcnopTUpOBaTh pene MOXHO BCEMW BUOaAMW TpaHCMNOPTa, NMpu 3TOM YynakoBaHHbIE
pene AOMKHbl BbITh 3aWunileHbl OT HENOCPEACTBEHHOIO BO3AENCTBUSA CONTHEYHOW paguaumm u
aTMOCepHbIX 0CaAKoB, a Takke HaJeXHO 3aKpenneHbl BO BpEMS NEPEeBO3KM.

Mpu TpaHCnopTMpOBaHMM pefie, BMOHTMPOBAHHbIX B annapaTtypy, B YCrOBMSX,
OTNMYAIOLMXCS OT YCROBUIN 3KCNIyaTaumm, OHU OOSMKHbI ObiTb CHATLI, yNakoBaHbl B yNaKoBKY
NpeanpusTUS-N3roTOBUTENS W 3aLUMLLEHbI OT BO34ENCTBUS KNIMMATUYECKNX (haKTOPOB.

6 TAPAHTUU N3TOTOBUTENA

MpeanpusTne-n3rotoBuTeNs  rapaHTUpyeT  cooTBeTCcTBMEe  pene  TpeboBaHuaM
TEXHUYECKUX. YCNoBUM Npu cobnogeHun notpebutenem ycrnoBui TpaHCNOPTUPOBAHUA,
XpaHeHus 1 3Kcnsyatauum pene, ykasaHHbIX B HacTosiwem P3.

[[apaHTUNHBIN CPOK 3Kcnnyatauum - 2,5 roga co AHA BBOAA pernie B aKcnnyatauuio (B
Apenernax rapaHTUMHOro Cpoka XpaHeHus).

[FapaHTUnHLIA CcpoK XpaHeHnsa 3,5 roga ¢ gaTbl N3roTOBNEHUSA pene.
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7 CBEOEHWA Ob YTUITN3ALNA

lMocne oTkasa pene (He nognexawero PEMOHTY) ero yTUIM3npyoT.

[demMoHTax npou3BoauTb B OBECTOYEHHOM COCTOSAHUMW. WIHbIX cheuMasibHbIX Mep
BGesonacHoCTK, a Takke cneumanbHbIX NPUCNOCOBNEHNI N MHCTPYMEHTOB NpU AeMOHTaxe. U
yTunmsaumm He TpebyeTcs.

OCHOBHbIM METOAOM YTUNM3aUmK sBnsieTca pasbopka pene.

Mpn pasbopke uenecoobpasHo pasgenuTb MaTtepuansl no rpynnam. V13 cocrasa pene
noanexart yTunmsaumm cepebpo, uBeTHbIE U YepHble MeTansbl, NacTMmacca.

YTunusaums cepebpa npou3BoguMTCA B COOTBETCTBUM C AEWNCTBYHOLLEW HOPMaTUBHOW
OOKyMeHTauuen.

LiBeTHble mMeTannbl HeobxoAuMMO pasfenuTb Ha Medb M CRfaBbl Ha»MeAHON OCHOBeE,
YepHble MeTansbl - Ha cTasnb KOHCTPYKLUMOHHYHO U 3NEKTPOTEXHUYECKYHO.

8 ®OPMYINMNPOBAHWE 3AKA3A

Mpn 3akasze pene [OMKHO ObiTb YykasaHO: cepusi pene,»MCrnojflHeEHMEe Nno cnocoby
NpUcoeanHeHns BHELLHMX NpoBoAHUKOB (pene 1340, M341, M342, 1343, 344, 11345) nnn
WCNONHEHNE pene Mno pPexummy MUTaHus U MecCTy APUCOEOUHEHUS NUTaHUss oBMOTOK (pene
M346), konuyecTBO yaepxuBatrowmx obmoTok (ona pene. 1346 OTCYTCTBYET); UCMNONHEHNE
pene no CoYeTaHWo 3aMblKaloWMX, PasMbIKAIOLWNX Wy, NEPEKIYaoWmMX KOHTaKTOB,
KnMmaTU4ecKoe UCMNOSTHEHNE N KaTeropus pasmvelenns; HoMruHansLHoe HanpsbkeHme, pos Toka
M YacToTa BKMHOYAOLWEN M yaepXuBatoLlmx 0BMOTOK, BPeEMS 3amenneHust Npu OTKMoYEeHUM
(ana pene [1945), MecTo npucoedMHEHMS BHELIHMX MNPOBOAHMKOB (MpuM 3agHeM
NPUCOeaUHEHUN), HOMEP TEXHUYECKMX YCIIOBUN.

Mpumep 3anmMcu o603HaYeHUA pene npu 3akKase:

- pene 340 c namensamu,noa nawky, ¢ 4 3amblkalOWwWuMy M 4 pasmMbiKaoLLMMn
KOHTaKTamMu, KIMMaTU4ecKoro UCAONHEHns Y3, C KaTyLKOW Ha HOMUWHarbHOE HanpshkeHue
220 B yactoTbl 50 Iy

"Pene NM3940-10-44Y3, 220 B, 50 Nu, TY ¥3.11-14309600-060-96"

- pene 340 c BMHTOBLIMM 3@XKMMaMu, C 2 3aMblKalOWMMU KU 2 pasMbiKaroLMMn
KOHTaKTaMu, KIMMaTU4eCKOro UCMOMNHEeHUs I3, C KaTyLWKOW Ha HOMUHaNbHOE HanpshkeHue
noctosiHHoro Toka 110 B, npucoeanHeHne NpoBOAHUKOB - NepeaHee:

"Pene M340-20-22T3, 110 B, TY ¥3.11-14309600-060-96"

- pene (13041 .c. BUHTOBbIMA 3aXumamu, ¢ 4 3amblkawowmmm u 1 pasmMbikarowmm
KOHTaKTamMu, KIMMaTUHECKOTO WMCMOMHEHNA Y3, C KaTyLKOW Ha HOMMWHarbHOE HanpsikeHue
NOCTOSAHHOIO TOKa - 24 B, npucoeanHeHne NpoBOAHNKOB - 3afHee:

"Pene M341-20-41Y3, 24 B, 3agHee npucoeauHeHune, TY ¥3.11-14309600-060-96"

- pene 13942.¢c..1 yoepxusawowen oOMOTKON HaNpsiKeHWsl, 6 3amMblKaloWmmMn n 2
pa3MblKaloLWMMKU KOHTaKTaMM, KNMMaTU4eckoro UcnosiHeHns Y3, HOMUHaNbHbIA NOCTOSIHHbIN
TOK BKMoYaoLwen obMoTkn 1A, HOMUHANbLHOE HanpsKeHue yaepxusatwlen obmoTkn 48 B,
npucoeanHeHne NPOBOAHNKOB - NepegHee:

"Pene N342-21-62Y3, 1A,48 B, TY ¥3.11-14309600-060-96"

- pene 1542 ‘¢ 3 ypepxumBawwmmMm oOMOTKaMM Toka, 3 3aMblkawwmmm un 2
pa3MblKaloWMMM KOHTaKTamMu, KNMMaTU4YecKoro MUCnonHeHmsa T3, HOMMHANbHOE HanpshkeHue
MOCTOAHHOrO Toka/ 220 B, HOMUHanNbHbLIA TOK yaepXxuatowien obmoTkn 8 A, npucoegmHeHue
NMPOBOAHNKOB - 3agHee.

"Pene MN342-23-32T3, 220 B, 8 A, 3agHee npucoeguHeHune
TY ¥3.11-14309600-060-96"

- pene 943 c¢ 2 ypepxuBawowymm oOMOTKaMym Toka, 2 3ambikawowmmm un 1
pa3MblKalOLLMM KOHTaKTaMK, KNMMaTUYeCKOro MCNOMHEeHust Y3, HOMMHANbHOE HanpshkeHue
FOCTOAHHOro Toka 24 B, HOMUHanbHbIM TOK yaepxmBatowen obmotkn 0,5 A, npucoegnHeHmne
NPOBOAHNKOB - NepegHee:
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"Pene MN943-22-21Y¥3,24 B, 0,5 A, TY ¥3.11-14309600-060-96"

- pene 11344 6e3 yagepxuBawwmx OOMOTOK, C 5 3aMblkalOWMMKU KOHTaKTaAMMU;
KNUMaTMYeCKOro WUcCnonHeHna Y3, HOMMUHanNbHOE HanpsbkeHue nocTtosiHHoro Toka 220, B,
npucoeanHeHne NPoOBOLAHUKOB - NepeaHee:

"Pene M944-20-50Y3, 220 B, TY ¥3.11-14309600-060-96"

- pene 344 c 2 ypepxuBawwuMmnm obmoTkamum Toka, 1 3amblikalowum un 2
pa3MblKaloLWMMMN KOHTaKTaMK, KNMMaTUYeCcKoro MCnosnHeHuss T3, HOMUHasIBHOE HanpskeHne
noctosiHHoro Toka 110 B, HOMWHanNbHLIN TOK yaepXmnBarowen obmMoTku 2 A, NpncoeanHeHne
NPOBOAHUKOB - 3aHee:

"Pene M344-22-12T3, 110 B, 2 A, 3agHee npucoeguHeHune
TY ¥3.11-14309600-060-96"

- pene 345 ¢ 4 3ambikaloWwmMn U 1 pasmblKaloWMM KOHTaKTaMU;»KAUMaTN4ECKOro
ncnonHeHnsa Y3, HOMUHarnbHoe HanpshkeHne nepemeHHoro Toka 220 B yactoTel 50 'Y, Bpems
OTKNtoYeHus B guanasoHe 0,05 - 0,5¢, npucoeanHeHne NpOBOAHMKOB MepeaHee:

"Pene M945-20-41Y3, 220 B, 50 Iy, 0,05-0,5c, TY ¥3.11-14309600-060-96"

- pene 345 ¢ Bknoyatowen odbMoTKON Toka, 3 3amblKaroWwmMn 1/ 3 pasmbliKatoLnuMm
KOHTaKTaMu, KNMMaTu4eckoro UcnonHenus T3, HOMUHanNbHbIA NOCTOSHHBIA TOK BKNHOYaOLLEN
obmoTkn 1 A, HOMMHaANbHOE HanpsbkeHue yaepxumBawwen obmoTkm 220 B, Bpems
OTKNtoYeHus B guanasoHe 0,4 - 2,5 ¢, npucoeanHeHUE NPOBOAHUKOB - 3a4Hee:

"Pene M345-21-33T3,1 A, 220 B, 0,4 - 2,5 c, 3agHee npucoéganHeHue,

TY ¥3.11-14309600-060-96".

- pene MN345H c 4 3amblkaloWmMM1 N lspasmbikalowmmM KoHTakTaMu, KNMaTu4ecKoro
ncnonHeHnsa Y3, HOMUHarnbHoe HanpshkeHne nepemeHHoro Toka 220 B yactotbl 50 Ny, Bpems
OTKNoYeHus B guanasoHe 0,3 -1,0 ¢, npucoeanHeHNe APOBOAHUKOB MepenHee:

"Pene NMN945H-20-41Y3, 220 B, 50 'y, 0,3-1,0 ¢, TY ¥3.11-14309600-060-96"

- pene 346-1 ¢ UMNYNbCHBIM PEXNMOM NUTAHWS, PACNOSTIOXKEHNEM 3A>XXKMMOB 0OMOTOK
BHU3Yy U BBepXy, 4 3aMblkaloWmMMuM U 2 pasMbiKaloLWUMN KOHTaKTaMK, KIMMaTU4ecKoro
ncnosHeHna Y3, HOMUHarNbHOE HanpshkeHue/nepemeHHoro Ttoka 100 B uyactotel 50 [u,
npucoeanHeHne NPOBOAHUKOB - NEPeaHee.

"Pene M346-1-42¥3, 100 B, 50 'y, TY ¥3.11-14309600-060-96".

- pene 1346 ¢ UMNyNBCHLIM PEXUMOM MNUTaHUS, PACMOSIOKEHNEM 32XKMMOB OOMOTOK
BHM3Y, 1 3amblikaowmm, <1 pasMblikalowmMm 1 2 NepeknioyarmMm  KOHTaKTamu,
KNUMaTMYEeCKOro WUCMNONHEeHUs Y3, HOMUHamRbHOE HanpshkeHne nocTosiHHoro Toka 220 B,
npucoeanHeHne NPoOBOAHMKOB = NepeaHee.

"Pene MN346-112Y3, 220 B, TY ¥Y3.11-14309600-060-96".

I'Ipvlmeanme - |_|pl/l OTCYTCTBUWN YKa3aHUA cnocoba npuncoegnHeHnAa npoBOoOgHMKOB pere
NOCTaBJIAIOTCA B UCMOJNMTHEeHU 0514 nepegHero npucoegnHeHu4.
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Tabnuua pekoMeHAyeMbIX 3aMeH perie U YCTPONCTB ANA 3HepPreTUKn
Ha u3pgenus npoussoactea PEJICIiC

YCTPOWUCTBA PEJIEAHOU 3ALLUUTBI U ABTOMATUKU

3ameHsieMble aHanoru
P31-01.01 Y3A-10A.2, PM100, MP3C-05M, SIPROTEC 7SY61, Sepam 100+, Micom 121,122,123, PT80, PT90
P31-01.02 Y3A-10A.2, MP3C-05M
P311-01.03 Y3A-10A.2, Y3A-AT
P311-03.100 PC80M2-1...8, PC80M2M-1...8, Y3A-AT, 2 pene PT80, PT90, 2 pene PC80M-1...5
P311-03.200 Y3A-AT, PC80M2-19...21
P31-03.300 Y3A-AT, PC80M2-11...14, PC80M2M-11...14, , 2 pene PC80M-6
YPY-3M, YPY-3M-C Mo 3 pene (PY-1, PY-2, PY-3, PC-11), SPAF 340
bLUA-01 [Ba PI1-341 unu nga PI1-361
PEJIE BPEMEHU
OpHouenHble pene MHorouenHble pene
3amensieMble pene 3aMeHseMble pene Pene AlB, CyTouHbIe NporpammHbIe
PB113, PB127 PB133 BN-103
BI1-69, PB143,3B113 38123, ||Bn7om | PB O3 PB?;“ge;g;“;; s
BI-76M | 9B13, 5B143, PB01 BNI-103A_ [ PB 03 +PH 54 BN-101A | PB245, PCB255, PCB
PCB18-11, PCB16-2 BI-68 PCB 01-1, 18-23 ’ ’
PB114, PB124, PB134, || BN-76M | PCB16-2 BI1-104, PBM-12, PBM- 13,
PB144 PB217, PB227 BJ1-81 BI1-56, PCB17 B/1-104A PCB 13
BI1-102, PB 247 BI1-82 PCB-01-3, BC-10-3 BJI-108 PMB-01, PBI58
BI-102A OB114, OB124, 3B134, PB112, PB128, PB132, PBL-03 PPBM-1, 2PBM
BN-73M 9B144, 3B217, 3B227, BIL100A Egggg, Egglg, PB228, 2PBM
9B 247 - , ]
PCB18-12, PCB-16M-2 PCB 18-13, PCB 14) BI1-83 2 Bgﬂz ESE 8‘?2
PCBI160,PCB 260
PENE HAMPAXEHUA
3aMeHsieMble 3ameHsieMble 3amMeHsieMble
pene pene pene
HJ1-6, PH 53, PH153,
HI-4 Can e 1o HN6A PCH 50-1 HI18-1 PCH50-6
HJ16A-1 PH-53-60/0
PCH 16, PCH 17 PH 54, PH154
HN-5 PCH 50.4 HN-7, HN7A PCH50-4 HI-18-2 PCH 50-7
HN-8, PCH12, HN-8 PCH 18, PCH HN-9 PH53+ PH54
HI1-8A PCH50-6 50-7 HN-9A, HN-19 | PCH50-6 + PCH 50-7
MPOMEXYTOYHbIE PEJNE
3ameHsieMble pene
Nn3-40, N3-40A PN23, PN25, PI1 16-1, 5, 6, 7, PM16-1M, -7M, POIM36-11, PAMN36-21, P3M-36
na-41 PI1.17-1,PM17-4, PR 17-5, PN221, PMN222 Pr1225, PAM37-13
na-42 Pr16-2, PM16-3, PI1 16-4, PO36-12, POM36-13, P3l36-14, Pr1255, Pr232
no-43 PN 17-2, PN 17-3
no-44 Pl 1841, P 18-2, P 18-3 , PAM37-111,P3M37-112, PAM37-113, PN 251, P 253, P3IN96
N3-45 Pr 254, Pri256, Pr 18-4, Pn 18-5, Pr 18-6, Pr 18-7, Pri 18-8, Pri 18-9, P 18-0, Pr18m
P3AMN37-121, PAN37-221
M3-46, M3-46A PM-11, PM-12, PM-11M,-12M, P3M381
PENE TOKA
3ameHseMble pene
An-1 PCT11, PCT13, PCT40-1, PCT11M
Al-2 PT40, PT140, PCT40-3, PC40M
AN-3B PC40M2, PC40M2 + PB, 2 pene PT40, PT140, PCT40-3, PCT40-3 +PB
AN-4, A-4-1 P3T51, PT3 51.01
Al-4-2 P3T51+ PB, PCT40-1B
All-5 2 pene PT-81, PT-82, PT-83, PT-84, PT-91, PT-92, PC80M2M-1...17
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