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BHUMAHMUE!

Lo usyueHusi pykogodcmea perie He 8KIIYameb.

HadexxHocmb u 0oneoseqyHocmb pesie obecrieqyusaromces He moJsibKoO Ka4ecmeom persie,
HO U nipasursibHbIM COb6MH0OEHUEM PEXUMOS8 U yCro8ul aKcryamauyuu, nosmomy cobrirodeHue
gcex mpebosaHuli, U3NOXEHHbIX 8 HACMOSWEM pyKkoeoocmee o 3Kcrlyamayuu, Sesemcs
obsizamersibHbIM.

B ces3u ¢ cucmemamuyecku npoeoOuMbIMU pabomamu o coe8epuleHCmeo8aHUo
KOHCMPYKUUU U MEXHO02UU U320MOBJIeHUSI 803MOXHbI HEBOMbUWUE PacXOXOeHUS MexXQOy
pyKoeoOcmeoM [0 3KCrislyamauyuu U rocmasnsemMbiM u3denuem, He enusiiouue Ha
napamempbi u30esusi, Ha ycrio8usi e2o0 MoOHmMaxka U aKcrisiyamauyuu.

U3denue codepxxum anemeHmbl MUKPOS3/IEKMPOHUKU, [03MOMy repcoHasn OO/KeH
npoumu crieyuasibHbIU UHCMPYKMaXk U ammecmauuto Ha rpaeso 8bInosiHeHus1 pabom
(c yyuemom Heobxodumbix Mep 3awumbel om 8030elicmeusi cmamu4yecKkoa0 afiekmpuyecmea).

MHcmpykmaxk OormkeH nposodumbcsi 8 coomeemcmeuu ¢ Oelicmeyrouwum 8 op2aHusayuu

10/10)KeHUEeM.
HanmeHoBaHwne Penakums [ara
Bepcumn Aard

Bepcus Ne 0 OpurnHansHoe nagaHme 15.06.10
Bepcus Ne 1 M3paHne ncnpaBneHHoe 1 OONONIHEHHOE 23.12.11.
Bepcna Ne 2 3gaHue ncnpasneHHoe 1 AONONHEHHOe
Bepcus Ne 3 N3paHue ncnpaBfieHHoOE U AOMOSTHEHHOE 12.09.13.
Bepcusa Ne 4 N3paHue ncnpaBfieHHOE U A0MOSTHEHHOE 30.01.14.
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1 HASHAYEHWE PEJIE

MukponpoLecCcopHble pene MakcumanbHOro Toka 6e3 onepaTMBHOMO NUTaHUA cepumn
AJl-5-X n All-3-OB (mnanee — pene) npegHasHayeHbl AN BbIMNOMIHEHUS (OYHKUMA TOKOBOW
peNenHon 3almThbl NPY KOPOTKNX 3aMbIKaHUSIX U Neperpyskax:

- KabenbHbIX N BO3OYLUHbIX JIMHWUNA;

- TpaHchopmaTopoB (HanpumMep, pe3epBHON 3aLUUThbI);

- anekTpoaBurartenen;

- n gp.

Pene moryT ncnonb3oBaTbCsl B CXeMax penenHon 3awmtbl npucoegnHenmn (0,4...35) kB
NOACTAHUMIN  SMEKTPOIHEPreTUYECKNX  KOMMNAHWW, MPOMBIWIIEHHbIX, KOMMYHamnbHbIX W
CeIIbCKOXO3ANCTBEHHbIX MPeanpuaTun, npeanpuaTmin BOAHOro Xo3samucTea 1 T.4..

MnTaHne anemMeHTOB CXeMbl pere OCyLeCTBNAeTCsS OT BXOAHOro TOKa Mo OOHOW WNu
OBYyM basam.

Pene wu3rotaBnuMBalTCA B KIMMaTUYECKMX WCNOSMHEHuAX Y kaTteropum 3  no
FOCT 15150-69 ona NoCcTaBOK B panoHbl C YMEPEHHbIM M XONMOAHbIM KIMMATOM WU MOryT
9KCNyaTUPOBATLCS B CrEAYOLNX YCIOBUSX:

- 3aKpblTble HeoTannMBaeMble MOMeELLeHMs, rge Temnepatypa W BNaXHOCTb
HeCyLLLECTBEHHO OTNNYATCA OT TeMnepaTypbl U BAAXXHOCTU OKpY>KatoLLero BO3ayxa;

- omManasoH pabounx temnepatyp oT MmHyc 40 go nntoc 55 °C npu BbICOTE MECTHOCTHU
0o 2000 m Hag ypoBHEM MOPSi, OTHOCUTESNbHAA BIAXXHOCTb OKpyXatowiero sosgyxa — o 98 %
npu Temnepartype 25 °C (ucnonHexnune Y3).

- OKpyXatwllas cpefa He B3pblBOOMAacHas, He cofepXallas ToKonpoBoAsAWen Mbinu,
arpeccmBHbIX ra3oB 1 NapoB B KOHLEHTPaLMAX, pa3pyLlatowmx N3onsauuo 1 MeTansb.

MexaHunyeckne BHelUHME BO34eNcTBylOLWME akTopbl COOTBETCTBYHT rpynne M7 no
FOCT 17516.1-90. Npun aTOM pene ycTtonumBbl K BUOPALMOHHBIM Harpy3kam:

- B AnanasoHe 4yacTtoT oT 5 0o 15 'y ¢ MakcumManbHbIM YCKOpeHuem 3g;

- B AmanasoHe 4actoT oT 15 go 60 'y ¢ MakcumarbHbIM YCKOPEHUeEM 2g;

- B gnanasoHe yactot o1 60 go 100 'y ¢ MmakcumanbHbIM yCcKopeHueMm 1g.

Pene moryT Bblgep>KMBaTbh MHOIOKpaTHbIE yAapHble Harpyskn AnuTenbHOCTb oT 2 Ao 20
MC C MaKkcuMMaribHbIM YCKOpeHueM 3g U MHOroKpaTHble yaapbl AnutensHocTbio (2-20) mc ¢
yckopeHviem 30 m/c? (3g).

Pabo4yee nonoxeHne B NpOCTPAHCTBE — BEPTUKAlNbHOE.

2  TEXHUWYECKWME XAPAKTEPUCTUKU

2.1 o knaccudurkaumoHHbiM npuaHakam cornacHo NOCT 3698-82, pene oTHocATCA K
cTaTuyeckum, C KOMOWHMPOBAHHOM (HE3aBUCMMOW W  3aBUCMMOWN)  XapakTepUCTUKOW
cpabaTtbiBaHUsA, C KOMOMHMPOBAHHbLIM (MMI@BHBIM U AUCKPETHLIM) PErynMpoBaHMEM YCTaBOK
cpabaTbiBaHMS MO TOKYy W BPEMEHW, MHOrogManasoHHbIM, C OUMdPOBaHHOWM LiKanon, 6es
YCTaHOBOYHOrO 3fIEMEHTA.

2.2 Pene obecneuymBatoT:

- MakcuMMarbHyo TokoByto 3awmty (MT3) ¢ He3aBUCMMOWM 1 ABYMS 3aBUCUMbIMU

Xxapaktepuctmkammn cpabartbiBaHnsa tuna pene PT-80 nnu PTB-1 (no BeiBopy ¢ nuueson
naHenm);

- TokoByto oTceuky (TO) ¢ BpemeHHon 3agepxkon 50 mc, 100 mc n 200 mc, 400 mc (no
BbIOOPY C NULIEBOV NAHENWN U UCMONTHEHMSIM B COOTBETCTBMM C Tabnuuen 1);

- BO3MOXHOCTb OTKIHOYEHUS TOKOBOW OTCEYKMN C NepeaHen naHenu Ans BCeX UCMONTHEHUN
WA ANCTAHUMOHHO MNyTEM 3aMblKaHMS BHELIHEro 3aMbIKaKLWEro «Cyxoro» KOHTakTa (no
NCMONHEHUAM);

- BO3MOXHOCTb 3agaHuns obwmx Ana AByx ¢pas yctaBok Toka cpabatbiBaHua MT3, TO (B
KpaTHOCTAX K ycTaBke MT3), BpemeHu cpabatbiBaHna MTS3;

- cpabatbiBaHne MT3 mnn TO no Hambonbliemy u3 BXOAHbIX TOKOB, BO3BpaT — Mpu
YMEHbLLEHNN TOKOB BO BCEX (pasax HMXe ypPoBHSA Bo3BpaTa Toka MTS3;

4
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- cpyHkumio JI3W (nornveckomn 3awmTsl WKH) - Tonbko pene AJl-5-9, AJl-5-10, nmetowme
BbIxogHOM KOHTakT BbIXOL 2, KoTopbi 3aMblkaeTcss MrHOBEHHO (<50 MC) B MOMEHT nycka
MT3 n pasmbikaeTCs B MOMEHT YMEHbLUEHUA BXOAHOrO TOKa pene HWXKe 3HayYeHus yCTaBKu
Toka cpabatbiBaHus unu yepes 0,20 + 0,03 ¢ nocne cpabatbiBaHus MTS3;

- CBETOANOAHYIO MHAMKaumto cpabatbiBaHna MT3 nnmn TO.

2.3 Pene cogepxut (kpome AJ1-3-OB) 3anomuHaroLlee yCTpoOMUCTBO, obecnednsatoLlee
BO3MOXHOCTb MpocMoTpa nocnegHero cpabatbiBaHna no MT3 wnn TO ¢ nomoulubto
CBETOONOAHOWN MHAMKALUMN MU HaXXaTuUs KHOMKW Ha NMUEeBOW naHenu. [1ns aToro pene AofmKHO
HaxoguTbCA noh LencTBMeM paboyero Toka B TevyeHMe He MeHee 1 4. B atom cnydae
nHamkaums cpabatbiBaHus 3awmtbl (MT3 unn TO) ocyllecTBnseTca B Te4eHne He meHee 12
yacoB. [apaHTUpOBaHHOE KOMYECTBO NPOCMOTPOB CBETOAMOLHOM NHAMKAUMK cpabaTbiBaHNS
MT3 nnn TO — He MeHee Tpex.

Pene AJl-3-OB wvmeloT oavH 3aMblKalowWmii  (HOpMarbHO Pa3OMKHYTbIA) W OAWH
pasmMblkalowmin (HOpManbHO 3aMKHYTbIA) BbixogHoW KoHTakT (BbIXOL 1). Pene AJl-5-X
cogepxart aBe rpynnbl BbIXOAHbIX KOHTakToB (BbIXO[ 1 n BbIXO[ 2), kaxxgaa nu3 KOoTopbIX
COCTOMT M3 OOHOro 3aMblKatoLLero (HopMaribHO Pa30MKHYTOr0) KOHTaKTa.

Mogudukaumm pene AJl-5-X onpepenaioTcs  (PyHKUMEN BbIXOOHbLIX KOHTAKTOB U
HanM4YneM OUCKPETHOro BxoAa ANCTaHUMOHHON BNoknpoBky TokoBomn otcedkn (OB TO).

Moandukaunn pene AJ1-3-OB, AJI-5-X npuBegeHbl B Tabnuue 1. OcCHOBHblE
TEXHUYECKME XapaKTEPUCTMKM pene npueeaeHsl B Tabnuue 2.
Ta6bnuua 1 - Moandukaunmn pene AJ1-3-OB, AJ1-5-X
@YHKUNKN BBIXOAHBIX 15 MNamaTtb
Moaudumkaums KOHTaKTOB TO 3apepxka TO cpabaTbiBaHUSA
Bbixoa 1 Bbixopn 2 MT3 unn TO
AJl1-3-0B TO + MT3 HeT HeT 50 nnn 100 mc HeT
AJl-5-1 TO+MT3 | TO+ MT3 HeT 50 nnn 100 mc eCTb
AJl1-5-2 TO+MT3 | TO+MT3 | ectb | 200 unn 400 mc eCTb
AJl-5-3 TO + MT3 TO HeT 50 nnn 100 mc eCTb
AJl-5-4 TO + MT3 TO ectb | 200 unn 400 mc eCTb
AJ1-5-5 TO + MT3 MT3 HeT 50 nnn 100 mc eCTb
AJ1-5-6 TO + MT3 MT3 ectb | 200 unn 400 mc eCTb
AN-5-7 TO MT3 HeT 50 vnn 100 mc eCTb
AJl-5-8 TO MT3 ectb | 200 unn 400 mc eCTb
AJIl-5-9 TO + MT3 | Tyck MT3 HeT 50 nnn 100 mc ecTb
AIl-5-10 TO+MT3 | Myck MT3 | ectb | 200 nnn 400 mc eCcTb

Tabnuua 2 — OCHOBHbIE TEXHUYECKNE XapaKTEPUCTUKN pene

[lanasoHbi flvanasoHb AvanasoH | [duanasoH | 3agepxka TO (no
a6ouMX HomuHanb- craokno | YCT@BOK yCTaBOK NCMONHEHMAM B
TOEOB das, A HbI TOK, A T%K MT3 A | BPEMEHM | KpaTHOCTW | COOTBETCTBUW C
’ y ’ MT3, c TO Tabnuuen 1)
1-5 2,5 1-6 50, 100 mc unun
520 10 530 | 01300 | 220 200, 400 mc

Cnoco6 3agaHusa yCcTaBOK, BHELHWW BUA NUUEBOW MNaHemnu, pacrosioXeHne OopraHoB
ynpasneHus pene AJl-3-OB n AJ1-5-X npuBeaeHbl B pasgene 5.

2.4 XapaKkTepuUCTUKM (OYHKLUIN 3aLuT.

241 Tllepas crtyneHb (TO) BbINOMIHEHA C  HE3aBUCMMOW  BPEMSTOKOBOW
XapakTepuCTMKOW. YcTaBku cpabaTbiBaHWS NO TOKY OTCEYKM 3ad4aloTcs B AONAX (KPaTHOCTSAX)
OT YCTaBKM TOKa cpabaTbiBaHus BTopon ctyneHn (MT3). lnana3oH yCTaBOK KpaTHOCTU paBeH
(2-20) ot ToKa yctaBku ctyneHn MT3. [IuckpeTHOCTb yCTaBOK KpaTHOCTU paBHa 0,25.




000 "AMTOPI™ +7£’4722R/I4A?_ amtorg.com.ru

0-02
EJIE K8I/II\?AJ'II:>HOFO TOKA AJl-3-OB, AJl-5-X

Kpome TOro, pene nmeroT BO3MOXHOCTb AUCTAHLUMOHHON BOKUMPOBKN TOKOBOW OTCEYKU
NPY NOMOLLIM BHELLHENO «CYXOro» KOHTakTa (Mo UCMOSTHEHUSIM).

2.4.2 Brtopasa ctyneHb (MT3) BbiNonHeHa C OQHOW He3aBUCMMOW U OBYMS oBGpaTHO-
3aBUCUMbIMWN BPEMSATOKOBBIMU Xapaktepuctmkamu. NapameTtpbl ctyneHn MTS3:

- AnanasoH yCTaBOK Toka cpabatbiBaHus: oT 1 o 30 A;

- ONCKPETHOCTb ycTaBok B AnanasoHe (1...9,9) A pasHa 0,1 A, B gnanasoHe (10...99) A —

1A;
- InanasoH BblaepXXeK BpeMeHU AS151 HE3aBUCUMOW XapaKkTEPUCTUKM - (0,1...30,0) c;
- AManasoH BblaepXeK BpeMeHu Ans o6paTHO-3aBUCMMbIX BPEMSATOKOBbIX XapaKTEPUCTUK
-(0,1...20,0) c;

- ANCKPETHOCTb YCTaBOK BpeMeHun cpabaTtbiBaHna B ananasoHe (0,1...9,9) ¢ pasHa 0,1 c,
B AnanasoHe (1...99)c—1c.

Pene nmeeT BO3MOXHOCTb BbICTaBrieHusi yctaBok no Toky MT3 go 99 A u BpemeHu
cpabatbiBaHna o 99 ¢, HO NpU 3TOM BpeMsi OTKIMIOYEHMS OrpaHNYMBaETCs B COOTBETCTBUM C
dopmynown 5 (pasgen 5). lonyctumble ycTaBku BpeMeHu cpabaTbiBaHma MT3 npu kpaTHOCTSX
neperpy3ku (3-20) npuBeaeHbl B Tabnuue 4 (pasgen 5).

XapaKkTepucTvkM 3aBUCUMOCTM BpeMeHu cpabaTtbiBaHus MT3 oOT KpaTHOCTM Toka
cpabaTbiBaHUA B AMana3oHe BXoaHbix TokoB 1,2 lyct < | < 10 lyct cneaytowme:

a) nosiorasi BpeMATOKOBasi xapakrepuctuka (tuna pene PT-80):

1
= 20X((I/[ycr_])/6

0) KpyTas BpeMAToKOBasi xapakrepuctuka (Tuna pene PTB-1):

1
+ Tyer e ()

f =
30x(I/1yer—1)

t — Bpemsi cpabaTbiBaHus, C,

| — BxOogHOM TOK pene, A;

lyct — ycTtaBka Toka MT3, A;

TycT - ycTaBka BpemMeHu cpabaTbiBaHus, C.

)1,8 +1yer, [C] (1)

Mpadmyeckoe npeacTaBneHne ykasaHHbIX XapakTepucTuk npueeaeHo B MpunoxeHun A.
2.4.3 OcHoBHas norpeLwHocTb cpabatbiBaHus no Toky MT3 n TO:

=B AMANA30HE 1-5 Al He Gonee 0,1 A;
-B AMANAa30HE 5-99 A ... He bonee 5 %;
= CBbILLE 90 A He 6onee 10 %.

2.4.4 OcHOBHas NOrpeLHoOCTb cpabaTbiBaHMSA N0 BPEMEHW MPU HanM4umn pabodmx TOKOB:
a) ona He3aBncumMmon xapakrepuctukn MT3 n TO:

- B ananasoHe (0,05 -1,00) C ..oovvviniieiiiiiece e, He 6bonee 0,04 c;
-B ANANA30HE (1-99) C..ovveii He 6onee 0,1 c;
6) 4NA 3aBUCUMbIX XapaKTePUCTUK:

- B agnanasoHe (0,1-50,0) C...oovveriiiie e, He bonee 5 %;
= CBbBILE 50 C.otneei e He 6onee 10 %.
2.4.5 KoahpmumneHT BO3BPATA MO TOKY: .ouverereneeneinennannanennsn 0,70-0,95.

Bpemsa Bo3BpaTa (OTNyckaHWs) BbIXOOHOIO pene C MoOMeHTa cpabaTtbiBaHus npwu
yMeHbLUEeHNN Toka ¢ ypoBHA 1,2 go (0,7-0,8) Toka cpabaTtbiBaHus...... 600100 mc.

Bpemsa Bo3BpaTta (0TnyckaHUs) BbIXOAHOrO pene cpabaTtbiBaHNSA Npy yMEHbLUIEHWUM TOKa C
ypoBHs 1,2 ToKa cpabaTbiBaHMUS [0 HYMS....oveeeeieeeaeeeeeaeeene He 6onee 50 mc.

246 [ononHuTenbHas MOrpewwHOCTb cpabaTbiBaHWst MO TOKy OT TemnepaTypbl
oTHocuTenbHo nntoc 20 °C He npeBbiwaeT 0,1% Ha 1 °C.
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2.4.7 [OononHutenbHas MOrpelHoOCTb cpabaTbiBaHUA NO BPEMEHWM OT TemnepaTtypbl B
ananasoHe ot muHyc 40 go nntoc 55 °C oTHocuTenbHo nntoc 20 °C He npeBbIWaeT:

- AN He3aBMCUMOW xapakTepucTtukn: He 6onee 0,02 c;

- AN 3aBUCUMbIX BPEMSATOKOBBIX XapakTepucTuk: He bornee £ 10 %.

2.4.8 CpepgHas OCHOBHas NOrpeLlHOCTb K KOHLY CpoKa Crnyx6bl He npeBbiaeT 4BONHOMO
3Ha4YeHWst NOrpPeLLUHOCTU, YKa3aHHOM BblLLE.

2.5 Tepmuyeckasi CTOMKOCTb TOKOBbIX Lienen, A, He bornee:

a1 117 =T 1 1) 2 (o J 2 |HowMm;

- KPATKOBPEMEHHO (1 C)uvnvniniiiiie i 20 IHom.

2.6 Bpems rotoBHOCTM pene npu nogaye BXOAHOMO TOKA............. He 6onee 60 mc.

MwuHUManbHbIN ypOBEHb BXOLHOIO TOKa rOTOBHOCTU 3aLLMUThbI:

- N0AAMANA30H 1-0 Ao e 0,7 A;

- N0OAAMANA30H 5-00 A .. 3,5A.

2.7 ToTtpebnsemass MOLLHOCTb BXOAHbIX Lienen asHbIX TOKOB MpuM TOKE, PaBHOM
MUHMMarbHOM ycTaBke Toka MT3 nogananasoHa..........cceeevveevenenn... He 6onee 1,5 BA.

2.8 Pene ycton4mBo K BO3LENCTBUIO MOMEX, UMEKLLMX CneayoLmne napameTpsbl:

a) saTyxawwue konebaHusa yactoton 1 My no NOCT 29280-92:

- dbopma BOSHbI — 3aTyxatouwme konebanuna yactotbl (1,0+0,1) My, moaynb ormbatoLuen
KOTOpbIX yMeHblaeTcss Ha 50% OTHOCUMTENbHO MaKCUMarbHOro 3HadeHua nocne 3-6

nepuoaos;

- aMmnnuTyga nepBoro uMmnynsca npyv NpoaosfibHon cxeme nogkntodveHns (2,50+0,25) kB,
NP NONEPEUHOMN CXEME.. ...ttt et ereaeeaeeeeneananans .(1,0£0,1) kB;

- YaCTOTa MNOBTOPEHUA UMMYITBCOB. . ....e ettt eeeeeeeeeaneeeeeneaeenens (400+40) My;

- BHYTPEHHEE COMNPOTUBIIEHNE UCTOUHUKA. .. .vveeeeeteereeeeeneanannnn, (200+20) Owm;

- ONTNTENBHOCTD UCTIBITAHMM ...ttt et e e e e e e e e eeae e eaaeenan (2,0+0,2) c.

6) HaHocekyHAaHble umMmnyrnbcHble nomexn no MOK 61000-4-4-95 (cTeneHb XeCcTKocTu 3,
KpUTEpUIM KavyecTBa PYHKUNOHUPOBaHUS A):

- B Llensax BBoAa aHanorosbix curHanos 1 kB;

- B Lensax BblIBOAA ANCKPETHbIX curHanos 1 kB;

B) MarHMTHOEe nosne npombiwneHHon Yactotbl No MAK 1000-4-8-93 (cTeneHb XXeCTKOCTH
4, kpuTepuin kKavecTtsa (pyHKUMoHMpoBaHua A) — 30A/m.

Pene ycTton4mBo K BO34ENCTBUIO:

- HN3KOYaACTOTHbIX MOMeX (BKIToYasa NOCTOAHHBLIN TOK 1 nomexu Yactoton Ao (10-20) kl'u);

- FTapPMOHWK, KpaTHbIX OCHOBHOW 4acTtoTe, npoBanam u konebaHusM Toka, U3MEHEHNAM
€ro 4acToTbl;

- COCTaBIAILWMNX NOCTOSHHOIO TOKa B CETAX NePEMEHHOr0 TOKa, HECMMMETPUN TOKOB.

2.9 MexaHunyeckass N3HOCOCTOMKOCTb MCNOMHUTENbHOro pene - He meHee 500 000
LIMKOB.

210 WNsonauus mexagy He3aBUCUMbIMK JMEKTPUYECKMMWU LEensaMnu u Mexagy 3Tumu
LUensMm n KoOpnycoM B XOSNIOOHOM COCTOSIHUM MPW HOPMarsibHbIX KIIMMaTUYECKUX YCrOBUSAX
BblaepxmnBaeT 6e3 npobos 1 NnepekpbITUS:

- ucnbiTaTtenbHOEe HanpskeHue nepemeHHoro Toka 2500 B (gencrteyrollee 3HaYeHue)
yactoton 50 'y B Te4eHne 1 MUHyTHI;

- MMMyNbCHOE WCMbITaTeflbHOE HanpsbkeHue (Mo Tpu MMMynbCca MNONOXUTENbHOW U
oTpuuaTesibHON MONAPHOCTM amMnnuTtygon o 5 kB, gnutenbHocTbio 50 MKC U nepnogom
cneposaHus 5 c).

ConpoTtuBreHne n3onauumn perne, He MeHee:

- B XONNOOHOM COCTOSIHUM NPY HOPMarnbHbIX KIMMaTU4eckmx ycrnosusx ... 50 Mow;

- B HarpeToM cocTosiHUM Npu Temnepatype 55 °C ..., 10 Mow;

- B YCNOBUAX NOBbILWEHHON BriaxHoCcTn 98% npu TemnepaTtype 35 °C ....... 1 Mowm.

2.11 KonunyecTBo BbIXOOHbIX pene, BUA4 U KONMYECTBO UX KOHTAKTOB:

SANT-3-0OB. 1 pene, 1 3amblikaroWwmin u 1 pasmblkatoLLMIA;

SATTE-X 2 pene, no 1 3amblkatoLLeMy.

[nanasoH 3Ha4YeHNNn KOMMYTUPYEMOTO HanpsXXeHUA NepeMeHHOoro Toka........ 24 - 250 B.
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KommyTaumoHHas cnocobHOCTb KOHTAKTOB pene Ans akTUBHOW U MHOYKTUBHOW Harpysku

(t = 0,015 c onga nocTtosiHHOro Toka, cos @ = 0,5 — Ana nepemMeHHoro Toka):

- NepeMeHHbIN TOoK - MmowHocTb Ao 700 BA npu HanpsxxeHun go 220 B n yucne yuknos
KOMMyTauUMOHHON n3HococTomkocTn 10 000 unn 250 BA n 4ncne uMKIoB KOMMYTaLMOHHOM
n3Hococtounkoctn 100 000;

- MOCTOSIHHbLIN TOK - MOLWHOCTbL A0 60 BT npu HanpsxkeHun oo 220 B v yncne umknos
KoMmyTaumMoHHon wmaHococTtorkocTn 10 000 uwnn 30 BT 1 yucne UMKNOB KOMMYTaLWOHHOWN
naHococtomkoctn 100 000.

MuHMManNbHLIN KOMMYTUPYEMBIN TOK Npn HanpsbkeHun 10 B...................... 0,01A

2.12 CpenHUN CPOK CITYXKOBI PEIIE ..euvivieie ittt eeaaeas 16 ner.

Mpumep 3anncu obo3HadeHuss pene nNpu 3akase M B LOKYMEHTaUUW OpYyroro usgenus
npuBegeH B NpuUnoxenun b.

3  KOHCTPYKUMNA PEIE

3.1 KoHcTpyKuma pene obecneynBaeT yCTaHOBKY BbICTYMNAOLMM MOHTaXOM C NepeaHuM
N 3agHUM NpUcoegMHeHneM NpoBOAOB.

3.2 KoOHTaKkTHble 3aXMMbl BHELHWX MPOBOLOB MNPeayCMOTPEeHbl ANA npucoeguHeHUs
[BYX NpOBOAOB CeyeHneM 1,5 MM? UnM OgHOrO NpoBoAa ceyeHneM 4,0 MM® C MOMOLLbHO
BUHTOB M4.

3.3 Pene wnmeloT opraHbl ynpaBneHus Ans yCTaHOBKM 3HA4YeHUM YCTaBOK U Bblibopa
XapaKTePUCTUK U Anana3oHoB yCTaBoK pene. KoHcTpykumsa pene obecnevvMBaeT BO3MOXHOCTb
NNOMOMPOBaHNA §NULEBOM NaHENW, npu 3TOM COXpaHAETCss BU3yalnbHbI  KOHTPOSb
YCTaHOBMEHHbIX YCTaBOK.

3.4 Macca pene — He 6onee 0,95 «r.

3.5 MNabapuTHble 1 yCTaHOBOYHbIE pa3Mepbl pene NpMBeaeHbl Ha pUCyHKe 1, a pasmeTka
naHenu ans 3agHero NoAKNHYeHUs NPoOBOL4OB — HA PUCYHKE 2.

3.6 Cxewma noakntoveHua pene AJ1-3-OB un AJl-5-X noka3saHa Ha pucyHke 3.

3.7 BHewHun Bug nuueBon naHenu v opraHoB ynpasneHusa pene AJ1-3-OB un AJl-5-X
nokasaH Ha pucyHke 4 (pasgen 5).

s
@ ANl-5-X &
MT3 TO 1
30y, 60 8 P12 =
6 14 (]
@ 4 16
0" 7 o 27 J0 . H
10
3 6 1
@, 05, 15
. L N
oy @ 02 20 =H O Q
I(A)=(11+12)xK1  Kro=Z14+Z2 L:\I =
== N

Ll =1 =
e oilafio EDES
a3 | @ Haonen
praola| Fre
s @] omn .
0L Sinc| @ Totme %} -

T(c)=(T1+T2)xKz ——
3 6

30y, 5O VL

;@1’ g@ il

0" S0 o o (9 2 |
BupoBnexo B Ykpaiki 10 ==
N “@\
vy I |
60202

70

Fan

PucyHok 1 - MabapuTHble 1 ycTaHOBOYHbIE pa3mepsbl pene AJl1-3-OB n AJl-5X
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PucyHok 2 — PasmeTka naHenu ansa 3agHero nogkniodenus nposogos AJl-3-0OB, AJl-5-X
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AJ1-3-OB
?6LLLI/II7I 1A 1
daza A 222 1 9
1-5A 3
4
5
——
| )E 6
K
| 7
- —
L 138
9
1-5A 10
daza C 5-20A 11
(.)6u.|,vu7| IC 12

Ha3Hna4yeHune BbIBOOOB:
1-3 — Bxoabl basbl A B

cooTBeTCTBMMN C Anana3oHOM

BXOOHbIX TOKOB

5,6 — HOpMarnbHO 3aMKHYTble
KOHTaKTbl UcnonHuTenbHoro pene K;
7,8— HOpMarnbHO Pas3oMKHYTbIe
KOHTaKTbl UcnonHutenbHoro pene K;

10-12 — Bxogbl asbl C B
COOTBETCTBUM C AnanasoHOM
BXO[HbIX TOKOB.

AJl-5-X

C:6u.|,vu7| 1A 1

dasa A 222 1 9
1-5A 3

K1 h) 4
L5

K2 e/ °

- r

Bxon <« -8

tnokuposkn TO

49
1-5A 10

daza C 5-20A 11
(;6u.|.vu7| IC 12

HasHayeHne BbIBOOOB:

1-3 — BXxoAbl ha3sbl A B COOTBETCTBUMN
C AnanasoHOM BXOHbIX TOKOB;

4,5 — HopManbHO Pa3OMKHYTbIE
KOHTaKTbl UICNOMHUTENBbHOro pene K1;

6,7 — HOpMarnbHO Pa3OMKHYTbIE
KOHTaKTbl UICNOMHUTENBHOrO pene K2;

7,8 — Bxoa BHewWwHen 6rnoknposku TO;

10-12 — Bxoapl pasbl C B

COOTBETCTBMN C ANana3oOHOM BXOOHbIX

TOKOB.

PucyHok 3 — Cxema nogknitoyeHus pene AJl-3-OB n AJl-5-X

MpumeyaHue.

Mpun

nogknrw4yeHnn pemne B Uenb

KOHTPOJIUPpYyeMbIX TOKOB

Heo6xoguMoO OOGpaTUTb BHMMaHUE Ha (Pa3sMpOBKY BXOAHbIX OOMOTOK TpaHCpeakTopa.
BxogHble oomoTku ana ¢a3 A n C gonkHbl ObITb BKMOYEHbl CUH(aA3HO, Hayano

KaXXaou OOMOTKM 0003Ha4YeHO TOYKOMN.

4  AJIITOPUTM PABOTbI PENE

Mpun nogaye Toka Ha NEPBUYHbLIE OBMOTKM NPOMEXYTOYHOrO TpaHcopMaTopa NUTaHNs U
N3MepUTENbHbIX TPAaHCOPMAaTOPOB TOKA CUrHanbl, NPOMNopLUMOHarnbHble NMPOXOASLLIMM TOKaM,
nogaloTCsl Ha COOTBETCTBYHOLUME BXOAbl MUKPOKOHTpornepa. [locrne npeobpasoBaHus U
BbIOOPKM MPOU3BOAMTCSA MX KOHTPOSb ABYMSI MOPOrOBbIMU 3NIEMEHTaMU, COOTBETCTBYOLLMMM

ctynenu TO u yyBcTBUTENBHOM CTyneHn MT3.

10
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CseueHne csetogmogHoro mHamkatopa «MT3» 3eneHbiM LBETOM Ha NULUEBOW NaHenu
CUrHanuMsmpyeT O MNPOTEKaHUU TOKa HOpMasibHOW BENUYMHBLI (HWXe nopora yCTaHOBMEHHbIX
yCTaBOK). YpOBEHb BXOOHOMO TOKa, AOCTaTOuYHbIN Ans paboThl pene, coctaBnset He meHee 0,7
OT TOKa MMWHUMasrbHOW YCTaBKM COOTBETCTBYHOLLEro nogananasoHa. [lpu HenpasunbHOM
BblIBOpe yCTaBOK MO TOKY Y BpeMEeHWN cBeToAMOAHbIN nHaukaTop «MT3» HaunHaeT nooyepeaHo
MUraTb 3efeHbIM U KpacHbIM LIBETOM. OTO MPOUCXOAMT B CreayloLmnx cryvasix, OnMcaHHbIX B

Tabnuue 3.
Tabnuua 3
Ne OnucaHue ownbkn Honyctumere PaboTta pene
n/n YCTaBKM
1 YCTaHoBMNEHbI HYNeBble YCTaBKU Ivrs = 1A, | lNo cnegyoowmnm yctaBkam:
no Toky u (unn) sBpemenn MT3 Twr320,1¢c | Iurs=1A, Turs=0,1¢
Mpu BxoaHbIX TOKax =7,5 A
YcrtaBka no Toky MT3 Ha BpeMs OTKITHOYEHUSA
2 | nopgnanasoHe (1-5) A Iut3 <6 A | orpaHu4MBaeTCcs B COOTBETCTBUMU
npesbilaeT 6 A ¢ hopmynon 5 n Tabnuuen 4
(pasgen 5)

CornacHo | Bpemsi oTkno4eHns

dopmyne 5 | orpaHn4MBaeTCsi B COOTBETCTBUM
n Tabnuue 4 | ¢ dopmynon 5 n Tabnuuen 4
(pasgen 5) | (pasgen 5)

CooTHOLEeHNe Mexay ycTaBkamu
3 | no Toky MT3 1 BpemeHeMm
BblGpaHbl HEBEPHO

YcTaBka BpeMeHu npu
NCNONb30BaHUM 3aBMCUMON
4 | xapakTepucTuku cpabartbiBaHUs Tutz £20cC
MT3 (tuna pene PT-80 nnn PTB-
1) npeBbiwaet 20 ¢

YcTtaBka Tyt OrpaHMyYmMBaeTCs
3HayeHuem 20 ¢

CtyneHb TO mMoxeT OblITb BBedeHa WM BbiBeAeHaA C MNOMOLLBK  pblYaxka
MUKponepeknovatena ¢ obwen Hagnucbto «TO» Ha nuueBon naHenu. lNpu BBEOEHHOM
ctyneHn TO curHan oT noporoBoro anemeHta TO |>> npu ycrnoBum OTCYTCTBUSA BHELLHEWN
6nokmpoBkn ctyneHn TO (N0 MCNOMHEHWAM), 3anyckaeT TanWMmep BpemeHu T>> u nocne
oTCYeTa BbIOEPXKM BpeMeHn curHan o cpabatbiBaHuu nogaetcs Ha pene K1 «Bbixog 1» n K2
«Bbixog 2» (N0 MCNOMHEHMSM) N 3aXUraeTcs MNOCTOSHHBIM CBEYEHWEM KpacCHbIM LIBETOM
ceeToauoaHbln nHankatop «TOw». [Npu cHWXeHUn Toka Hwxe ypoBHs BosspaTa ((0,7-0,8)
yctasku Toka MT3), curHan cHumaeTtca u pene K1 (K2) BosspaluaeTcs B UCXOQHOE COCTOsIHUE,
HO He paHblue, Yyem yepe3 0,6+0,1 ¢ momeHTa cpabaTbiBaHus. [1py NOSTHOM UCYE3HOBEHUMU
BXoAHoro Toka, pene K1 (K2) Bo3BpallaeTcsi B UCXOAHOE COCTOsAHME 6e3 BbIOEPXKKN BPEMEHU,
a ceeToanoaHbIn nHankatop «TO» racHeT.

YyscTBUTEnNbHas ctyneHb MT3 Bceraa BBegeHa B paboTy u cpabaTbiBaeT C BblAEPKKOM
BPEMEHW, COOTBETCTBYKOLEN BblOpaHHOW nepeknovatenem "X-ka" xapaktepuctuke. [lo
NCTEYEHMIO BbIAEPXKM BpeMeHM (CornacHo BblOpaHHOW XapakKTepUCTUKE), COMpOBOXOAeMOW
YacTblIM MUraHMeMm KpacHbIM LUBETOM cBeToanogHoro uHaukatopa «MT3», curHan o
cpabaTbiBaHun ctyneHn MT3 nopgaetcs Ha pene K1 «Bbixog 1» n K2 «Bbixog 2»
(No ncnonHeHusM), a cBeToAMOAHbIN nHankaTop «MT3» 3aXunraeTcst NOCTOSIHHbIM CBEYEHNEM.
Mpu cHwxeHun Toka HXe ypoBHA Bo3eparta ((0,7-0,8) yctaBkm Toka MT3), curHan cHumaeTcs
n pene K2 (K1) BosBpallaetcss B UCXO4HOE COCTOSIHME, HO He paHbLlue, YeM yepes 0,6+0,1 ¢
MOMeHTa cpabaTbiBaHusA. [lpn NOAHOM WMCYE3HOBEHUM BXOAHOro TOKa, pene K2 (K1)
BO3BpaLLaeTCca B UCXOOHOE COCTOsIHME 6e3 BblAEPXKKN BPEMEHMU, @ CBETOANOLHbIN NHANKATOP
«MT3» racHer.

KoHTakt pene «Bbixog 2» [lyck MT3 (AJ1-5-9, AJl-5-10) 3ambikaeTcsi MrHOBEHHO
(= 50 mc) B MOMeHT nycka ctyneHn MT3. Pa3mbikaeTcsi NOcre yMeHbLUEeHUS BXOQHOMO TOKa
pere Hwxe 3HavyeHusa Toka Bo3BpaTa MT3, HO He paHblue, Yyem 4yepe3d 0,20+0,03 c nocne

11
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cpabaTtbiBaHNA COOTBETCTBYIOLLIEN CTYNEHWN, @ NPU YMEHbLLUEHMA BXOAHOrO TOKa pene Ao Hyns,
pa3mblkaeTcs 6e3 BblAEPXKKN BPEMEHMW.

Anroputm paboTbl BHewHen 6rioknposkn TO cnepgytowmn (ucnonHeHus pene AJll-5-2,
AJl-5-4, AI1-5-6, AI-5-8, AJl-5-10):

1) BHewHWIi curHan 6rokMpoBKM MCNONb3yeTCs TONbKO Toraa, ecnu ctyneHb TO BBegeHa
(He OTKNtoYEeHa Ha NMLEBOW NaHenu pene).

3) OcywectBnseTcs nyTeM 3amMblkaHus knemm 8,9 pene ¢ NOMOLLbIO BHELLHENO «CyXOro»
KOHTaKTa (Hanpumep, koHTakTamun 6,7 pene AJl-5-9, ycTaHOBNEHHOro Ha NPUCOEANHEHUN U
BbINosHALLWero pyHkumio «Myck MT3»).

2) Hanunume 6noknpoBKM onpedensieTca Kak pesynbTat nornyeckoro «W» curHana
BHELLUHEX OnOKMPOBKM (3aMbIKaHME «CYXOro» KOHTakTa) W [OBYXCEKYHAHOrO MMMynbCa,
3anyLieHHoro no nepegHemy poOHTY curHana 6roknpoBkn. To ecTb BrnoKMpoBKa CHUMaeTcH
cpasy Xe npu WCYE3HOBEHUW CUrHana BHeLWHeW ONOKMPOBKM WM NOCME OKOHYaHMA 2 C
nmnyneca. Taknm obpasomM, MakcumanbHoe Bpems 6noknposaHmsa TO coctaensieT 2,00+0,03 c.

[Ana npocmoTpa MHpopmMaumm o nocnegHem cpabatbiBaHuu perie no MT3 wnm TO
HeobXoOMMO HaxaTb M OTNYCTUTb KHOMKy «lMamaTb» Ha nuueBon naHenu. Npu aToM Ha
Bpems, npumepHo 1,5 ¢, 3axuraetcsad MNOCTOAHHbIM CBEYEHMEM KpacHbIM  LBETOM
ceetoanoaHbii nugmkatop « MT3» nnun «TO», a 3aTem racHeT. MHopmaums o cpabaTbiBaHUN
3awmTbl obHOBNSETCA B NamMsaTM nocne odepegHoro cpabatbiBaHna rno MT3 unu TO, a
npeablaywas — ctupaetcs. [na npocMmoTpa uHopmauumn o nocriegHeM cpabatbiBaHUn pene
no MT3 unu TO B TeyeHUn He MeHee 12 4yacoB MOCre OTKIYEHUS ToKa, perie OOSMKHO
HaxoaMTbCA NoA BO3AeNCTBMEM paboyero Toka He MeHee 1 4. [apaHTMpPOBaHHOE KONMYECTBO
NPOCMOTPOB CBeTOAMOAHON wHAMKaumn cpabatbiBaHus MT3 wnu TO npu oOTCyTCTBUMK
paboyero Toka — He MeHee Tpex.

5 MNOPAACK M CMOCOB 3AOAHNA YCTABOK PEJIE

BHewHun BMa nuueBon naHenun u opraHoB ynpaenenus pene AJl1-3-OB n AJl-5X nokasaH
Ha pUcyHke 4.

12
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PucyHok 4 — BHelHWX BUA NNLEBOW NAHENN U OpraHoB yrnpaBlieHNsa pene
a) Al1-3-OB, 6) AJl-5-1,3,5,7,9, B) AJl1-5-2,4,6,8,10.

UT06bl BbiCTaBUTb paboyne ycTaBKW, HEOGXOOUMO CHSATb C pene Mpo3payvHyld KpbILLKY,
ANsi Yero BCTaBWUTb OTBEPTKY B Na3 MeXAy KOXYXOM W KPbIWKOW M OCBOGOAWUTL 3allenky.
MepeBecTn B Hy)XHOE MONOXEHUE NepeknoyaTenn U ¢ NOMOLLbIO OTBEPTKWU, BCTaBINEHHOW B

LUANL, PyYKM HEOBXOAMMOro NoTeHUMoMeTpa, NOBEPHYTb €€ B NOfIoXeHne, COOTBETCTBYOLLEE
Tpebyemon ycTaBke.

5.1 3apaHue yctaBok MT3

HaGop 3HayeHus ycTaBku Toka cpabaTtbiBaHus MT3 ocyllecTBnsieTcsa Ha nepegHen
naHenu pene aABymsa noTeHuuomeTpamn «l1» n «I12» ¢ obuwen Hagnuceio "MT3", a Takxke
pblYaXXKOM MUKponepeknovaTens ¢ Haanucbo «K1», KoTopbli UMeeT ABa NOMNOXEHUs - «X1» K
«X1». 3HayeHne ycTaBku onpeaensieTcs no opmyne:

| = (|1 + |2)XK1, rge (3)

| — ycTtaBka no Toky cpabatbiBaHns MT3, A;

l4 — 3HaYeHune no wkane noteHuynomeTpa |4, A;

I, — 3Ha4YeHme no Lwkane noteHuymomeTpa lg, A;

K1 — nonoxeHwne nepekntoyartens K.

Habop 3HayeHunsa yctaBkm BpemeHn cpabatbiBaHns MT3 ocyliecTBnseTcs Ha nepeaHen
naHenu pene AByMs nepemMeHHbiMu peauctopamm "T1" mn "T2" c obwen Hagnucbo «T,c» a
TaKkkKe pblHaXXKOM MUKponepeknovaTens ¢ Hagnucbto «K2», nmetowmm gBa MNOMOXEHUS -
«x0,1» n «x1». 3HayeHne ycTaBkm onpenenseTcsa no gopmyne:

13
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T= (T1 + T2)XK2 (4)

T — ycTaBka no BpemeHu cpabatbiBaHna MT3, c;
T4 — 3HauyeHne no wkane noteHumomeTpa Ty, C;
T, — 3Ha4eHue no wWkane noteHuymomeTpa Ty, C;
K2 — nonoxeHue nepekntovatens Ko.

O6moTkn pene 1-3 n 10-12 gnanasoHa BxogHbIX TokoB (1-5) A BbligepxuBatoT 6e3
nospexaeHnn B TedeHme 1 cekyHabl Tok neperpysks 50 A. Obmotkm pene 1-2 n 11-12
AnanasoHa BXogHbIX TOKOB (5-20) A BbiaepxumBatoT 6e3 noBpexaeHun B TedeHne 1 cekyHabl
TOK neperpy3sku 200 A.

Mpn yctaBke Toka Gonbwe 3lH ycTaBka BpeMeHu cpabaTtbiBaHua MT3 He pomkHa
npeBbllaTb BPEMS TEPMUYECKOM CTOMKOCTWU, paccyuTaHHoe no copmyne (5). Jonyctumbie
ycTaBkn BpemeHu cpabatbiBaHna MT3 npu kpaTHocTax neperpysku (3-20) npuBedeHbl B

Tabnuue 4.
Ta6bnuua 4
KpaTHOCTb neperpysku [onyctumas yctaBka BpeMEHU
Ipab/IH cpabaTtbiBaHna MT3 AJ1-3-OB un AJl-5-X, ¢
3,0 67,0
3,5 43,0
4,0 31,0
4,5 23,0
5,0 18,0
6,0 12,0
7,0 8,7
8,0 6,6
9.0 51
10,0 4.1
11,0 3,4
12,0 2,8
13,0 2,4
14,0 2,1
15,0 1,8
16,0 1,6
17,0 1,4
18,0 1,2
19,0 1,1
20,0 1,0

Bpemsa Tepmmnyeckor CTOMKOCTU BO BCEM AMana3oHe KpaTHOCTEN Neperpyskun, HaunHas ¢
3IH, COOTBETCTBYET CrieayoLen 3aBUCMMOCTH:

T = 400/((Ipa6/In)? - 3), roe (5)
T - BpeMa TEpMUYECKON CTONKOCTH, C;
Ipab — pabounn Tok, A;
IH — HOMMHanNbHbLIN TOK AMana3oHa, A.

3aBUcnMble XapakTepuctukm cpabatbiBaHus Tuna pene PT-80 n PTB-1 HauuHaioT
paboTaTtb Npu KPaTHOCTU Meperpysku, NpeBbllatoLen ypoBeHb 1,2, ¢ y4eTOM MOrpeLLHOCTM

14
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n3mepeHnsa Toka perne. Bblbop xapakTepuctukm cpabaTbiBaHMS BbIMOSHAETCA C MOMOLLBHO
OBYX PbI4aXKOB MUKponepeknoyaTens ¢ obLen Haanmceblo «X-Kay.

[na Bblbopa He3aBMCMMOW XapakTepucTuku cpabaTtbiBaHUs Heob6Xo4MMO YCTaHOBUTH
pblYaXXOK MUKponepekroyaTena ¢ obwen Hagnucbto «X-ka» B nonoxeHne «H3». [Ons
BblOOpa 3aBMCMMOWN XapakTepucTukum cpabaTbiBaHua Tuna pene PT-80 Heobxoanmo
YCTAHOBUTb PbIYaXKU MUKpornepekniodaTtena ¢ obuien Hagnuceo «X-ka» B nonoxeHve «H3-
otkn» N «PT80». [1ns BbIGOpa 3aBUCMMON XapakTepucTukn cpabaTbiBaHusa Tuna pene PTB-1
HeobXxoOMMO YCTaHOBUTb PbIYaXKM MUKporepekniodatens ¢ obuwen Hagnucbo «X-ka» B
nonoxexHne «H3-otkn» n «PTB».

3agaHne ycTaBOK BPEMEHU C 3aBUCMMbIMU XapakTepucTukamu cpabatbiBaHus MT3
NpPOU3BOOMTCA aHanoOrMyHO BblAEPXKKE BPEMEHW C HEe3aBUCMMOW  XapaKTepUCTUKOM
cpabaTbiBaHus. OHM [OMKHbI HaxoauTbca B AuanasoHe ot 0,1 go 20 c. [Mpu GonbLlumx
KPaTHOCTSX TOKa Bpemsi cpabaTbiBaHUs  OrpaHuYMBaeTCss BpeMeHeM  AOMyCTUMOMN
TEPMUYECKON CTOMKOCTU pene B COOTBETCTBUM C cpopMyrion 5 n tabnuuen 4. Npaduryeckoe
npeacraBneHne 3aBUCUMMbIX XapakTtepucTuk Ttuna pene PT-80 u PTB-1 npuBegeHo B
MpunoxeHun A.

5.2 3apaHuve yctaBok TokoBoM oTceykn (TO)

YctaBku cpabaTbiBaHMS MO TOKY OTCEYKM 3aJaloTcs B OOnsX (KpaTHOCTSX) OT YCTaBKu
Toka cpabatbiBaHna MT3.

Habop 3HaueHusi yctaBkm TO OCyLWECTBNASETCA Ha NepeaHen naHenu pene ABymsi
nepemMeHHbIMn pesuctopamn “Z1", "Z2" c obwen Hagnucbo "TO". 3HayeHue KpaTHOCTU
yctaBkn TO onpeaensieTcs no oopmyrne:

KTo = (Z1 + Z), rhe (6)
KTO - 3Ha4yeHune kpaTHocTK yctasku TO;
Z4 — 3Ha4eHune No wWkarne noteHumomeTpa Zi;
Z,— 3Ha4YeHune No wkane noteHumomeTtpa Zo.

Cnenyet MMmeTb B BMAY, YTO NMpPU BblOOpe KPaTHOCTU MaKCMMalibHbIA TOK OTCEYKMU
pOonkeH ObiTb He Gonee 50 A Ha nogamanasoHe (1-5) A u He 6onee 200 A Ha
nogavana3soHe (5-30) A.

Mpn HeobBXoOMMOCTM  OTKIKOYMEHWA OTCEYKM credyeT MnepemMecTuTb  pblYaXKok
MUKponepekntoyaTena ¢ obwen Hagnucbto «TO» B nonoxeHue «OTkn». Ecnn pblyaxok
MUKpOrMepeknoyaTens HaxoguTcs B nonoxeHun «Bkn», TokoBasi oTceyka (OYHKLUMOHUPYET,
TakKe eCTb BO3MOXHOCTb €€ AUCTaHUMOHHOW ONOKMPOBKM MNYTEM 3aMblKaHUS HOpPMarbHO
Pa30MKHYTOrO KOHTaKTa, MOAKIIOYEHHOro K KOHTakTam 8-9 knemmHom konogku (no
NCNOSTHEHUAM).

Mpwn ycTaHOBKe pblvaxka MukponepekntoyaTtensa ¢ obwen Hagnucbio « TO» B NonoxeHue
«OTKN», TOKOBas oOTceyka pere OyoeT OTKMYEeHa He3aBUCUMO OT COCTOSAHUS BHELUHEro
HOpMaribHO Pa3OMKHYTOrO KOHTaKTa, MOAKMIOYEHHOrO K knemmam 8, 9. Takke, npn 3amblKaHUM
BHELLUHEro HopMaribHO Pa3OMKHYTOrO KOHTakTa, TOKOBasi oTceyka pene OygeTt oOTKYeHa
HEe3aBMCMMO OT MOJSIOXKEHUSA pblyaXka MUKponepeknovatens ¢ obwen Hagnuceto "TO"™ Ha
nepegHen naHenun, Jaxe ecrnv OH HaXOAUTCS B NONOXeHUN «Bkny».

3agaHue 3agepXku TOKOBOW OTCEYKM BbIMOSIHAETCS MpUM  MOMOLUM  pblyaxka
MUKponepekrtoyaTens ¢ obwen Hagnucbto « TO». JleBoe nonoxeHne COOTBETCTBYET BPEMEHU
cpabaTbiBaHus 50 mc, npaBoe MONOXeHue COOTBETCTBYET BpeMeHu cpabatbiBaHna 100 mc
nnun 200 mc n 400 mc, COOTBETCTBEHHO, (MO UCNOSTHEHUAM corfnacHo Tabnuue 1).

[Mocne BbICTaBfeHMsT YCTaBOK HEOOXOOMMO 3aKpbiTb perie  KpbIWKOW, a npu
HeobxoaAMMOoCTV NNOMBUPOBAHUSA, YCTAHOBUTL MacTUYHY NNOMBY Ha crneuuansHoOn Bbibopke
“ 0 ” KpbILWKK pene.
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6 PASMELWEHME N MOHTAX

KoHcTpykumsa pene obecneumBaeT YCTAHOBKY BbICTYNAKOLWUM MOHTaXXOM C NepPeaHUM Ui
3aHMM npucoeaMHeHneM NpoBoAoB. Pene noctaBnsaoTCca B UCNOMHEHUN NS BbICTYNAOLWEero
MOHTa)ka Ha MMOCKOCTb UMW PerKy C NepegHuM npucoeanHeHnem nposonos. KpenseHve perne
ocyliectendaeTcsa BuHTamn M4.

YCcTaHOBOYHbIE pa3Mepbl NpU KpensieHun perie Co CTOPOHbI NMLEBOW NaHenn npueeneHbl
Ha PUCYHKe 1, a Npu KpenneHum c3agn — Ha PUCYHKe 2.

Mpn 3agHemM npucoeavHeHUM MNPOBOAOB pefie YyCcTaHaBnMBaeTCs Ha MaHenb C
OTBEPCTMEM, BblpE3aHHbLIM COrfacHO PUCYHKY 2, N Kpenutca BuHTammn M4. [Ona 3agHero
npucoeanHeHns NpoBOAOB HEOOXOAMMO CHATb KPbILWKW C KNEeMM U MepecTtaBuUTb BUHTbI C
wanbamn Ha Opyryo CTOPOHY KIEMMHOW konodku. locne nepectaHoBKM BUHTOB C OOHOMW U
OPYrov CTOPOHbl KNEMMHOM KOJIOAKW YCTaHOBUTb KpbIWKK. [ONa CHATUA KPbIWKW ee
Heo6Xxo4MMO NMpuXaTb HANPOTUB YETBEPTON U OEBATON KNEMM U CABMHYTb BMpaso.

KOHTaKkTHble 3aXWMmbl BHELIHWX MPOBOAOB MpedycMaTpuBaloT MNpUcoeanHeHne ABYyX
npoBoaoB cevyeHnem 1,5 MM? Unm oAHoro nposofa ceyeHvem 4,0 MM? ¢ MOMoLLb BUHTOB M4.

MecTto ycTaHOBKM pene [OOfMKHO ObiTb 3alMuieHo OT nonajaHus BoAbl, Macna,
3MYynbCUX, OT HENOCPEACTBEHHOIO BO3AENCTBUA CONTHEYHOW paanaunn.

7 NMOPAOOK BKIMTKOYEHUA

Pene BbinyckaeTca MOMHOCTLIO OTPEryNMpoOBaHHbIM U  He TpebyeT npoBeneHust
OOMONHUTENBHOM PErynMpoBK1 Npu aKcnnyaTauun. Pene He sBnseTca uamMepuTerbHbIM
npnbopom, NO3TOMY YCTAaHOBKY M KOHTPOSib TOKa cpabaTbiBaHWsA crnegyeT npou3BOAUTb MO
amnepmeTpy Heob6Xxo4MMOro Knacca TOYHOCTMW.

Mpwn akcnnyaTaumm pene B COOTBETCTBUM C TEXHUYECKMMMU YCIIOBUSIMWU U HACTOSLLUM
PYKOBOACTBOM MO 3KCMslyataumMm B Te4deHuMe cpoka CnyxObl, B TOM 4YMcre nNpu HenpepbiBHON
paboTe, npoBedeHue pernameHTHblx pabot He Tpebyetcs. lNepen ycTtaHOBKOM pene Ha
00beKkT, a Takke nocne ANUTENbHOMO XPaHEeHWs pene, peKkoMeHOyeTcsi NPOBEpUTb €ro
YHKUMOHUPOBaHME NMpK yCTaBKax, Ha KOTOPbIX Npegnonaraetcsa paboTta pene.

Mopsimok npoBepku perne Ha paboynx ycTaBKax:

- cobpaTb cxemy Onsi NpoBepkn paboyven ycTaBku pene, ans Yero nogkoynTb K BbiXoay
aBTOTpaHcopmaTopa nocrnegoBaTenibHO peocTaT Unu TpaHcdopmaTop Toka, amnepmeTp 1
Bxog pene (knemmbl 1-2, 1-3, 10-12, 11-12, B 3aBMCMMOCTH OT Tpebyemoro nogananasoHa);

- NMNaBHO yBenuMuuBasi aBTOTPaAHCOPMATOPOM WUIIM PEeoCcTaTOM BXOAHOM TOK 4OOMTbCA
cpabaTbiBaHus pene. CHMXasa BXOOHOW TOK, y6eamTbes, 4TO pene BO3BpaLlaeTcs B UCXO4HOE
cocTosiHue npu Toke, pasHoMm (0,70-0,95) Toka cpabaTbiBaHuS;

- MPOBEPKY BPEMEHU cpabaTbiBaHMsl pene crnenyet NpoBOAUTb Ha paboumx ycTtaBkax
nyTem nogadm ckaykom Toka, paBHOro 1,2 Toka yCTaBKMU.

Mepen BBOOOM pene B SKcnyatauuo, Heobxoanmo:

1) NPON3BECTUN MOHTaX perie, COrnacHO MOHTaXXHOW CXemMe, COOTBETCTBYHOLLEN YCNOBUSAM
aKcnnyarauuu;

2) NPON3BECTN HACTPOWKY penie B COOTBETCTBUM C pa3fenioMm 5 4aHHOro pykoBoAcTBa Mo
aKkcnnyaTauuu.

B uenax 3awmtbl OT HECAHKUMOHMPOBAHHOMO W3MEHEHUS YCTaBOK PEKOMEHOYeTCs
onnomoupoBaHne BEpXHEN NPO3paYyHOM KPbILLKN perne.

[enctBus B 3KCTpeMarbHbIX YCIOBUSX.

Mpy nosiBNEHMN NPU3HAKOB HEUCNPABHOCTW UMW nNeperpesa pene (peskun 3anax, AbiM n
T.n.) Heo6xo0aUMO:

- obectounTb pene;

- BbISCHUTb NPUYMNHBI HENCNPABHOCTW;

- YCTPaHUTb HEUCMPABHOCTb.
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Ecnn nocne nogaunm TOKOB CBETOAMOAHLIA MHAMKATOP MWUraeT KpacHbIM LIBETOM C
yactoton oguH pas npumepHo B (1,5-2,0) ¢, HeobxoOMMO NPOU3BECTM MPOBEPKY
PYHKUMOHNPOBAHWS pene Ha yCTaBKax, Ha KOTOpbIX Npeanonaraetcs ero paborta.

8 TPEBOBAHNA BE3OINACHOCTU

8.1 KoHcTpykums pene obecneuvnBaeT 6€30NacHOCTb OBCNY>XMBAHNA B COOTBETCTBUM C
FOCT 12.2.006-75 n saBnsetca noxapobesonacHon. 1o cnocoby 3awuTbl OT NOpaXeHUs
SNeKTpuYeckuM ToKkom perie cootBeTcTByOT Knaccy 0 no FOCT 12.2.007-75.

8.2 CrteneHb 3awmtbl obonoykon pene — IP 40 TOCT14254-96, cteneHb 3awuTbl
KOHTaKTHbIX BbiBOAoB — [P 10 TOCT14254-96.

8.3 Pene noxapobesonacHo npwu aKcnnyatauuu, B TOM YUCHEe NPU BbIXOAE M3 CTPOS
OTAEMNbHbIX 3NIEMEHTOB CXeMbl. BeposiTHOCTb BO3HWKHOBEHMS noxapa - He Gonee 10 Ha ogHo
pene B rog cornacHo NOCT 12.1.004-75

9  TEXHMYECKOE OBCITYXXMBAHWNE

TexHu4eckoe obcnyxnBaHue perne BKNYaerT:

- MPOBEPKY NPW HOBOM BKIOYeHUU (Hanagka) - H;

- NepBbin  NPOUNAKTUYECKMMA  KOHTPOMIb C  NEPUOAUYHOCTBIO  TEXHUYECKOro
obcnyxusaHus yctponcts P3A, Ho He 6onee 8 net — K1;

- TEXHNYECKMIA OCMOTP C NEPMOLANYHOCTBIO TEXHMYECKOrO obcnyxmBaHus ycTponcts P3A — K.

O6bembl paboT Npy TEXHUYECKOM OBCNYXMBaHUN YCTPONCTBA NpuBeaeHbl B Tabnuue 5.

Tabnuua 5

Bug

PaboTbl, Npon3BOAMMbIE MPU TEXHNUYECKOM 0BCIYyXMBaHUN
obcnyxunBaHus

BHeLWHUN ocMOTp: OTCYyTCTBME CreA0B MEXaHUYeCKUX NoBpeXaeHUn
Kopryca, KneMMHOW KOMNOAKW U 9IEMEHTOB YrpaBrieHUs, OTCyTCTBUE
1 OKMUCNOB Ha  MeTanfMyecknx MOBEPXHOCTHAX,  3arblfIeHHOCTH, H, K1
npoBepka psgoOB  3aXMMOB W COCTOSHMS  UX  KOHTaKTHbIX
NOBEPXHOCTEN

M3mepeHne conpoTUBNEHNSA M30MALMM HE3ABUCUMbIX Lienen mexay
cobon M NO OTHOLWIEHMKD K KOprycy (MeraomMmMeTpoMm c pabounm
HanpsbkeHnem 500 B, conpotusrneHwe wmsonsauum — He meHee 50
Mowm).

BbicTaBneHne n npoBepka yCTaBOK B COOTBETCTBUN C MPUHATHIMU
4 NPOEKTHbIMW  PELUEHNAMM U  TEXHUYECKMMU  XapaKTepuUCTUKaMU H, K1
(dyHKUMAMK) pene

lMpoBepka napameTpoB (ycTaBoK) cpabaTbiBaHMs U KO3 PUUMEHTOB
BO3BpaTa Kagoro M3MepuTeribHOro opraHa npu nogade Ha Bxonpbl
pere Toka OT BHELWHEro WCTOYHWKA, KOHTPOSlb COCTOSIHUS
CcBEeTOAMOoLO0B Npu cpabaTbiBaHUN.

MpoBepka BpemeHn cpabaTbiBaHUA 3aWMT Ha COOTBETCTBUE
3a[laHHbIM BblgepXXKaM BpeMEHN.

MpoBepka paboymm TOKOM:

- NpoBepKa NpaBUNbHOCTM MNOAKNKYEHUS Lenen Toka K YCTPOUCTBY;
7 - KOHTPOJSIb MUKpOMepeKovaTenemn u 3Ha4eHn ycTaBok; H, K1, K
- KOHTPOIb 3HA4YeHU TEKYLLUX NapaMeTpoB U COCTOSAHUS YCTPONCTBA
C NOMOLLbIO N3MepPUTENbHBLIX MPMOOPOB .

H, K1, K

H, K1

H, K1

3anpellaeTca BCKpbIBaTb pene u caMoCTOATENbHO MPOU3BOAUTL €r0 PEMOHT. PeMOHT
[I0MMKEH BbIMNOMHATLCA KBANMMULMPOBaHHBLIMI CrieLuannucTaMu 3aBofa-u3roToBUTENs UMK ero
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YNOJTHOMOYEHHbIMU NMpeacTaBUTENTAMMN. PeMoOHT B I'IOCJ'IeFapaHTI/II7IHbII7I nepunoag npon3BoanTcA
no AOoroBopy C npon3BoaunTeENEM.

10 XPAHEHWME N TPAHCIMOPTUPOBAHWE

Pene OOMKHbI XpaHUTBCHA B YNakoBKe NpPeanpusaTUS-U3roTOBUTENSA B OTannvMBaeMblX U
BEHTUNMPYEMbIX XpaHunuiax npu temnepatype oT 5 go 40°C n oTHOCUTENBHOW BRAXHOCTH
He 6onee 80 % npu TemnepaTtype 25 °C 1 OTCYTCTBMM B BO3yXe arpecCuBHbIX NpUMecen.

YcnoBusi XpaHeHWst pene B yNakoBKe M3roTOBUTENSA LOMKHbI COOTBETCTBOBATL YCIOBUAM
xpaHeHus 1(JT) no TOCT 15150-69. [onyCTMMbIA CPOK COXPaHAEMOCTU B YMNaKOBKe
NpeanpusTUA-N3roToBUTENNA — 2 roga.

YcnoBust XpaHeHnsa perie, BMOHTUPOBaHHbIX B annapaTtypy, He OOIDKHbl OTnnyaTbCcs OT
YCIOBWUI 3KCnnyaTaummn.

YcnoBusi TpaHCNOPTUPOBAHUS pere B ynakoBke NpeanpuaTus U3roToBUTENs:

- B 4acTu BO3OEWCTBMS MexaHunyeckux qaktopoB — kateropus C no
FOCT 23216-78;

- B YacTu BO3OAEWCTBUS KNUMaTMYECKMX PaKTOpPOB BHELLHEN cpefdbl — kateropua C no
FOCT 15150-69, npu 3TOM TemnepaTypa OKpyXalollen cpeabl NpuM TPaHCNOPTUPOBKE B
npeaenax ot muHyc 40 go nntoc 55 °C.

Mpyn 9TOM ynakoBaHHble pene [OSMKHbl OblTb 3awulieHbl OT HenocpeacTBEHHOro
BO3AENCTBUSI CONHEYHOW pagmaumm n aTMocepHbIX OCaaKoB.

Pene, npegHasHayeHHble AN NPAMOro 3KCNopTa, MOXHO B CheuvanbHOW ynakoBKe
TpaHCNOPTMPOBATb MOPCKUM TpaHCNopToM ©e3 orpaHuMYeHunss paccTosiHua C cobniogeHnem
yKa3aHHOW BbllLe 3aLlMTbl OT BO3AENCTBUA KNUMATUYECKNX (haKTOpPOB.

Mpn TpaHCNOpPTMPOBaHMM pene B YCIOBUSAX, OTNIMYAOLWNXCA OT YCNOBUIA 3KCNIyaTaumm,
OHW JOIMKHbI BbITb CHATBI U YNakoBaHbl B YNaKOBKY NPeanpuUATUS-U3roToBUTENS U 3aLLMLLEHbI
OT BO34ENCTBUA KNMMaTUYECKUX (PaKTOPOB.

11 KOMIMJEKTHOCTb

B KoMnnNekT noctaBkn BXOAUT:
Pene Al - 1 wT;
PYKOBOACTBO MO SKCTNMYATALMM . ...eeeeineeeiis aeeneeeiieeeeeeeaeaeeeeneenens 1 wr.

12  CBEOEHWA OB YTUITM3ALNA

MNMocne oTkasa perne (He NOAMeXallero PEMOHTY), a Takke OKOHYaHMs Cpoka CryXObl,
ero ytunuaunpytot. OCHOBHbIM METOAOM yTUNu3auum sensieTca pasbopka pene. Mpu pasdopke
LienecoobpasHo pasfenaTb MaTepuarnsl Ha rpynnbl. M3 coctaBa pene noanexat yTunmsaumm
YyepHble U LBETHble MeTanmbl, nnactTmacchl. YepHble MeTanmnbl Npu yTunusaumm Heobxoanumo
pas3fenaTb Ha CTamnb KOHCTPYKLMOHHYHO U 3MEeKTPOTEXHUYECKYHD, a LBETHble MeTannbl — Ha
Me[b 1 CrnaBbl Ha MEAHOW OCHOBE.

YTunusauus [ormkHa NpoBOAUTLCS B COOTBETCTBUM C TPebOBaHUAMU pervoHanbHbIX
3aKoHOAaTenbCTB.

13  TAPAHTUN N3TOTOBUTENA

M3rotoButenb rapaHTUpyeT COOTBETCTBME perne TpeboBaHMSAM KOHCTPYKTOPCKOW
AOKyMeHTauun npu cobnogeHnn notpebutenem ycrnoBui TPaHCMOPTUPOBAHUS, XPaHEHUS U
aKcnnyaTauuun perne.

[[apaHTUWHBLIM CPOK akcnnyatauuun 2,5 roga B npegernax rapaHTUMHOIO CpoKa XpaHeHUs
CO OHS BBOAA perie B aKCnyaTaumio.

[[apaHTUWHBLIN CPOK XpaHeHus — 3,5 roga oT AaTbl U3FOTOBMEHUSA perne.
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14 CBUAOETEJNIBCTBO O NPMEMKE

Pene ANl - NMPOBEPEHO MO Mporpamme MpUeMO-CAATOYHbIX UCMbITAHUN,
COOTBETCTBYET TEXHUYECKUM YCITOBUSIM M NPU3HAHO FOAHBLIM K 3KCMyaTaumm.

KoHTponep [ata

Wramn OTK
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NMPUNOXEHUE A
(Ob6sa3aTenbHoe)

tc]
A\ Tonoras xapaktepuctuka (aHanor PT-80, PTB-IV)
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PucyHok A.1 — [Nonorasa BpemsAToKOBas xapakrepucTtuka (tuna pene PT-80)
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tic]
A\ KpyTasa xapakrepucTtuka (aHanor PTB-1)
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PucyHok A.2 — KpyTasa BpeMsaTOKoBas xapakrepuctuka (tuna pene PTB-1)
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3anncb 0603HauYeHus pene npun 3akase 1 B AOKyMeHTauunn gpyroro n3genmnd

B 3akase Ha perne JOomkHO BbITb yYKa3aHo:
- HAaUMEHOBaHWMe 1 TUN pene;
- KITMMaTU4YeCKoe UCMOSTHEHNE N KaTeropms pa3mMeLleHuns;

NMPUNOXEHWUE b

Mpumep 3anuncu obosHaveHusa pene AJl1-3-OB npu 3aka3e u B JOKyMEHTaLMWM ApPYroro
nsgenus:

«Pene makcumanbHoro Toka All-3-OB Y3»

Mpumep 3anmncu obosHayeHuss pene AJ1-5-X npu 3akase nm B JOKYMEHTaLMKM Opyroro
n3nenua:

«Pene makcumanbHoro toka AJ1-5-X Y3»
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Ta6Gnuua pekoMeHaOyeMbIX 3aMeH perne

PEJIEMHAS 3AIIIATA 1 ABTOMATHKA

3ameHsieMoe peJie 3ameHnsieMoe peJe 3amensieMoe peJe
PY-1, PY-2, PCT-11 VPY-3M Mukom P121,122,123 PITL.01 PT-80, PC-80M2 P3J1-03
V3A AT; MP3C
PEJIE BPEMEHU
3amMeHnsemoe peJje 3amMeHnsiemoe peJje 3amMeHsemoe peJje
2 PBM PBII-03-2 PB 19, PCB 01-1 %\f& B
BJI-34, BJI-56 BJI-81 PB 215, PB 225, BJI-101A PCB 01-3 BJI-81, BC-43
BJI-36 BJI-59 PB 235, PB 245 PCB 01-4 BJI-76M
BIL40. B4 BJI-65, BJI-78A, PB 217, PB 227, BJI-102, PCB 01-5 BJI-65
’ BJI-78M, BJI-164 PB 237, PB 247 BJI-73M PCB 13 BJI-104
BJI-43.. .BJI-49 BJI-64...BJI-69 PB 218, PB 228, BIL-100A PCB 14 BJI-101A
BJI-56 BJI-81 PB 238, PB 248 ) BJI-64, BJI-66,
BC-10 BC-43 PBM 12, PBM 13 BJI-104 PCB 15-1,PCB 15M-1 | BJI-68, BJI-69,
PB 01 BJI-69, BJI-76M }1) f’ 12,PBI3,PB | 5y 64 BIL-66, PCBI6-LPCBIOM-1 | oy 161 BIL-162
BJI-79M PBII 72-3121, BJI-68, BJI-69, PCB 15-2, PCB 15M-2 | BJI-73A, BJI-
PB 03 BJI-101A PKB 11-33-11, BJI-76A, PCB 16-2, PCB 16M-2 | 73M, BJI-102
BJI-103 PKB 11-43-11, BJI-76M, S 15.3 BJI-65, BJI-78M,
PB 03 + PH 54 BJI-103A PCB 18-11, BJI-161, ) BJI-164
PB112,9B 112 PCB 19-11 BJI-162 PCB 15-4, PCB 15M-4
’ BJI-100A ’ BJI-
PB 128, 9B 128 J1-100 PBII 72-3221, PCB 16-4, PCB 16M-4 JI-67
PB 130 BJI-64 PKB 11-33-12, BJI-73A, PCB 15-5 BJI-75M
BJI-73M _ _
PB113,9B 113, PKB 11-43-12, ’ PCB 16-3 BJI-59, BJl
BJI-102 BJI-102 159M
PB 123, 9B 123, BH-73A, PCB 18-12, 19-12 PCB 17-3 BJI-81
PB 127, 3B 127, BII 731\/f PBII 72-3122, BJL-54 PCB 17-4 BC-43-3
PB 133, 9B 133, ) PKB 11-33-21, BH-75’A PCB 18-13 BJI-100A
PB 143, OB 143 PKB 11-43-21, ’ PCB 18-23, PCB 19 BJI-101A
BI-75M, BJI-65, BJI
PB 114, PB 124, PCB 19-31 BJI-161 78[; >
BJI-102, BJI-73M PCB 160 B J'I-’78M BIL
PB 134, PB 144 PBT 1200 BC-43 164 ’
PB 132, OB 132, PIIB 01 PCB 260 BJI-100A
PB 142, OB 142 BJI-100A PIIB 58, 69T 108 PCB 255 BJI-101A
PB 15 BJI-81 PPBII-1 PBII-03 TIT BJI-159
PEJIE HAIIPSIKEHUS
JameHsieMoe peJie 3amensiemoe peJie 3amensiemoe peJie
PCH 12 HJI-8, HJI-18-1 PH 53, PH 153, HJI-6, HII-6A, PH 54, PH 154,
PCH 14, PCH 15, L4 PH 73, PCH-12 HJI-8, HJI-18- PCH 18, HII-7, HII-7A,
PCH 50-2 ) PCH 50-1, PCH 50-6,| 1, PCH 50-4, PCH 50-7, | HJI-8, HJI-18-2
PCH 16, PCH 17, HULS SH 524, DH 526 HJI-19 SH 528, OH 529
PH-58 PH 54 u PB 03 BJI-103A
MPOMEXYTOYHBIE PEJIE
JameHnsieMoe peJie 3ameHsiemoe peJie 3ameHsiemoe peaae
119 6, I13-36, [19-37| PDII-20 PI1 17-4, -5 I13-41 PII 252 I13-45
PII8, PIT 9 — PIT 18-1, -2, -3 I13-44 PII 255 119-42
PII 11, PII 12 ) PII 18-4, -5, -6, -7 | IID-45 PII 256 I19-45
MKY 48, I19-21 PIT 18-8, -9, -0 [13-45 PIT 258 13-44
PITV2-36 [13-40 PIT 20 PDI1-20 PIIT 100 PDII1-20
PII 16-1 PII 21M PDII-21 PDII 25 119-40, I19-42
PII 16-2, -3, -4 I13-42 PII 23, PII 25 I13-40 PDII 36 I19-40, I19-42
PII 16-5, 7 I13-40 PIT 221, 222, 225 I13-41 PDII 37 119-44, I19-45
PIT 17-1 [19-41 PI1 232, 233, 254 12-42 PDIT 38/1 13-46
PIT 17-2, -3 19-43 PDII 96 I13-44, T13-45
PEJIE KOHTPO.JISI ®A3 PEJIE TOKA PEJIE 3AIIUTHI IBUTATEJISI
3ameHsieMoe peJie 3ameHsieMoe peJse 3ameHnsieMoe peJse
PO®-11, -12, -13 | EJI-11, -12, -13 PCT 11, V30TD-2Y,
EJI-8, EJI-10 EJI-11 PCT 13, AJI-1 PD33-6, PA3D-7,
PCH-25M EJI-11 PCT 40-1 P3/1-1, P3/1-3M, PJILI-01
PCH-26M EJI-12 PT3 51 AJl-4 P31V,
PCH-27M EJI-13 VB3-301, TK
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EME MAKCUMATILHOIO TOKA AN-3-OB, AJl-5-X §
Ta6bnuua pekoMeHAyeMbIX 3aMeH perne U YCTPOUCTB ANsi SHepreTUku
Ha u3pgenus npoussoactea PEJICIiC
YCTPOUCTBA PEJIEMHOMN 3ALLUUTbI U ABTOMATUKU
3ameHsieMble aHanoru
P311-01.01 Y3A-10A.2, PM100, MP3C-05M, SIPROTEC 7SY61, Sepam 100+, Micom 121,122,123, PT80, PT90
P311-01.02 Y3A-10A.2, MP3C-05M
P311-01.03 Y3A-10A.2, Y3A-AT
P311-03.100 PC80M2-1...8, PC80M2M-1...8, YBA-AT, 2 pene PT80, PT90, 2 pene PC80M-1...5
P311-03.200 Y3A-AT, PC80M2-19...21
P311-03.300 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, PCI-11), SPAF 340
bLUA-01 [Ba PI1-341 unu nga PI1-361
PENE BPEMEHU
OpHouenHble pene MHorouenHble pene
3amensieMble pene 3aMeHseMble pene Pene AlB, cyTouHble nporpammHbIe
PB113, PB127 PB133 BN-103
BI1-69, PB143,3B113 38123, ||Bn7om | PB O3 PB??;;ZZ; e
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 Bl-81 BJI-56, PCB17 BJ1-104A PCB 13
BI1-102, PB 247 BI-82 PCB-01-3, BC-10-3 BJ1-108 PMB-01, PBI58
B/1-102A 9B114, 3B124, 3B134, PB112, PB128, PB132, PBL-03 PPBIM-1, 2PBM
BILTSM | 9Bt44,0B217,0B227, || | PBIA2PBI8, P2S, 2P
9B 247 - , )
PCB18-12, PCB-16M-2 PCB 18-13, PCB 14, B-83 § Egﬂg ESE 3?2
PCB 160, PCB 260
PENE HAMPAXEHUA
3ameHsieMble 3amMeHsieMble 3amMeHsieMble
pene pene pene
HJ1-6, PH 53, PH153,
HI-4 Can e 1o HM6A PCH 50-1 H18-1 PCHS0-6
HI16A-1 PH-53-60/[1
PCH 16, PCH 17 PH 54, PH154
HN-5 PCH 50.4 HN-7, HN7A PCH50-4 HJ1-18-2 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, NMN3-40A PN23, PN25, PN 16-1, 5, 6, 7, Pr16-1M, -7M, P3OIM36-11, PAMN36-21, P3M-36
na-41 PM 17-1,PN17-4, PMN 17-5, PN221, PN222 Pr1225, PAM37-13
na-42 P 16-2, P 16-3, Pl 16-4, PA36-12, PAM36-13, POI36-14, Pr1255, Pr1232
no-43 PM17-2, PN 17-3
no-44 P 18-1, P 18-2, P 18-3 , PaM37-111,P3aM37-112, PAM37-113, PN 251, P 253, P3N96
N3-45 PI1 254, Pr1256, P 18-4, Pn 18-5, P 18-6, Pr 18-7, Pri 18-8, Pri 18-9, P 18-0, Pr18m
P3MM37-121, POIN37-221
M3-46, M3-46A PM-11, PN-12, PM-11M,-12M, P3M381
PENE TOKA
3ameHseMble pene
A1 PCT11, PCT13, PCT40-1, PCT11M
AN-2 PT40, PT140, PCT40-3, PC40M
AN-3B PC40M2, PC40M2 + PB, 2 pene PT40, PT140, PCT40-3, PCT40-3 +PB
Al-4, Al-4-1 P3T51, PT3 51.01
All-4-2 P3T51+ PB, PCT40-1B
AJl-5 2 pene PT-81, PT-82, PT-83, PT-84, PT-91, PT-92, PC80M2M-1...17
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