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PEJIE MAKCUMAJIBHOI'O TOKA AJ1-3-OB, AJl-5-X

BHUMAHMUE!

Lo usyyeHusi pykosoOcmea perie He 8KItoYamkb.

HadexxHocmb u doneoseqyHocmb persie obecrieqyusaromcesi He MoJsibKo Ka4ecmeoMm perie,
HO U npasursibHbiM cobodeHuUeM pPeXumMos U ycroeuli 3Kcrayamayuu, noamomy cobirodeHue
gcex mpebosaHull, U3MOXEHHbIX 8 HACMosiWeM pyKkogsoocmee o 3Kcrayamauyuu, siersemcs
obsizameribHbIM.

B ces3u ¢ cucmemamuyecku npoeoduMbIMU pabomamu o coeepuIeHCmMeo8aHUo
KOHCMPYKUUU U MEXHO02uU U320moesieHUsI 803MOXHbI HebObWUE PacxoxXO0eHUsi MexXoOy
pyKogoOCmeoOM 0 3KCr/lyamayuu U rfocmasnsieMbiM u3denueM, He efusuue Ha
napamempsbi U30esnus, Ha ycrio8usi e2o MoOHmMaxa U aKcrislyamauuu.

UN30enue codepxum 3r1eMeHMbl MUKDPOINIEKMPOHUKU, 03MOMYy repcoHasn OOIKeH
npolmu crieyuarnbHbIl UHCMPYKMax U ammecmauuro Ha rnpaso 8bInosiHeHuUs pabom
(c yyuemom HeobxodumbIx Mep 3awumbsl om 8030elicmeusi cmamu4yecko20 afiekmpudyecmea).

UHcmpykmaxx QorkeH rnpoeodumbsCcsi 8 coomeemcmeuu ¢ delicmeyrowumM 8 opeaaHu3auuu

r10710)KeHUEM.
HanmeHoBaHune Penakuus Nata
BEpCUM Aaky
Bepcua Ne 0 OpuvrmHansHoe nsgaHve 15.06.10
Bepcus Ne 1 M3paHne ncnpasneHHoe 1 JOMOSNIHEHHOE 23.12.11.
Bepcus Ne 2 M3paHne ncnpaBneHHoe 1 OONONIHEHHOE
Bepcus Ne 3 M3paHne ncnpasneHHoe 1 JOMOSNIHEHHOE 12.09.13.
Bepcus Ne 4 M3paHne ncnpasneHHoe 1 JOMOSNIHEHHOE 30.01.14.
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PEJIE MAKCUMAJIBHOI'O TOKA AJ1-3-OB, AJl-5-X

1  HASHAYEHWE PEINE

MuKkponpoLeccopHble pene MakcumanbHOro Toka 6e3 onepaTMBHOMO MUTaHUA cepun
AJl-5-X n All-3-OB (mnanee — pene) npegHasHayeHbl ANSA BbIMNONHEHUS (OYHKUMA TOKOBOW
penenHon 3almTbl NPU KOPOTKUX 3aMbIKaHUSIX U Neperpyskax:

- KabenbHbIX U BO3AYLUHbIX JIMHWUNA;

- TpaHcdopmaToOpOoB (HaNpUMeEp, Pe3epPBHON 3aLUNTbI);

- anekTpoaBuraTesnemu;

-1 ap.

Pene moryT ncnonb3oBaTbCs B cxeMax pernenHon 3awmtbl npucoeguHenun (0,4...35) kB
NOACTAHUUN  SNEKTPOSHEPreTUYECKNX  KOMMNAHWW, MPOMBIWSIEHHbIX, KOMMYHamnbHbIX W
CEeNbCKOXO3SMCTBEHHbIX NPeAnpUATU, NpeanpusaTUii BOAHOIO XO35MCTBA U T.4..

[MuTaHMe aneMeHTOB CXeMbl perne OCYLLeCTBNAeTCA OT BXOAHOro TOKa MO OOHOW unu
OBYM (hbaszam.

Pene wu3rotaBnuBaloTCcad B KNUMaTUYeCKMX UCMONHeHMaxX Y karteropunm 3 Mo
FOCT 15150-69 gna noctaBOK B pamoOHbl C YMEPEHHbIM M XOMOAHbLIM KIMMaToOM W MOryT
3KCMNyaTMPOBaTLCS B CreAyoLNX YCIOBUSX:

- 3aKkpblTble HeoTannMBaemble MNOMeLeHus, rae Temnepatypa W BRaXHOCTb
HeCyLeCTBEHHO OTNNYaTCA OT TeMNepaTypbl U BNAXXHOCTU OKPYXKatoLero Bo3ayxa;

- AnanasoH pabounx Temnepatyp oT MmuHyc 40 go nntoc 55 °C npu BbICOTE MECTHOCTHU
0o 2000 m Hag ypoBHEM MOPSsi, OTHOCUTESNbHAA BNAXXHOCTb OKpy»Katowero Bosgyxa — ao 98 %
npun Temnepartype 25 °C (ucnonHeHue Y3).

- OKpyXatllasi cpefa He B3pblBOOMNAcHas, He coAepXaliash TOKOMPOBOASLLEN Nbinw,
arpeccuBHbIX ra3oB M MapoB B KOHLEHTPAUUAX, paspyLuatoLwmnx U3onauuo u metanmnsol.

MexaHuyeckne BHelLIHWE BO3OENCTBYHOLME aKTOpbl COOTBETCTBYIOT rpynne M7 no
FOCT 17516.1-90. Npun aTOM pene ycTon4mBbl K BUOPALMOHHBIM Harpyskam:

- B AManasoHe YacTtoT oT 5 40 15 ['4 ¢ MakcumManbHbIM ycKopeHnem 3g;

- B AnanasoHe yactot oT 15 go 60 'y ¢ MakcumManbHbIM YCKOPEHUEM 2Q;

- B AManasoHe 4vactot o1 60 go 100 'y ¢ MakcumarnbHbIM ycKkopeHnem 1g.

Pene moryT BblaepXMBaTb MHOIOKpaTHbIE YAApHbIe HAarpy3ku AfMTensHOCTL0 oT 2 o 20
MC C MakcuMmarsnbHbIM YCKOpeHueM 3Qg U MHOroKpaTHble yaapbl AnutensHocTblo (2-20) mc ¢
yckopeHuem 30 m/c? (3g).

Pabo4yee nonoxeHve B NPOCTPaHCTBE — BEPTUKANBHOE.

2  TEXHUYECKWME XAPAKTEPUCTUKN

2.1 Tlo knaccudpurkaumoHHbiM npuaHakam cornacHo FOCT 3698-82, pene oTHocATCS K
cTaTU4eckumM, C KOMOMHMPOBAHHOM (HE3aBUCMMOM U 3aBUCMMOWN)  XapaKTepUCTUKOM
cpabaTbiBaHUs,, C KOMOMHMPOBAHHbLIM (NMIABHbIM U OUCKPETHBLIM) PErynMpoBaHNEM YCTaBOK
cpabaTtbiBaHNUA NO TOKY M BPEMEHW, MHOrogManas3oHHbIM, C OUMPOBaHHOW LuKanon, 6es
YCTAHOBOYHOIO 3fIEMEHTA.

2.2 Pene obecne4vnBatoT:

- MakcMmarnbHy TOKoBY 3awmuTy (MT3) ¢ He3aBUCMMON 1 ABYMS 3aBUCUMbIMUN

Xxapaktepuctmkamu cpabartbiBaHna tuna pene PT-80 unu PTB-1 (no Bbibopy ¢ nuueson
naHenu);

- TokoBYyH oTceudky (TO) ¢ BpemeHHomn 3agepxkon 50 mc, 100 mc 1 200 mc, 400 mc (no
BbIOOPY C NULEBON NaHeNn n UCNOSTHEHUAM B COOTBETCTBMM € Tabnuuen 1);

- BO3MOXXHOCTb OTKITHOMEHNSA TOKOBOW OTCEYKM C NepeaHen naHenn Ans BCex UCNONTHEHNI
UNU ONCTAHUMOHHO MNyTeM 3aMblKaHMSI BHELUHEro 3aMbIKalLWEero «Cyxoro» KOHTakTa (rno
NCMONHEHUAM);

- BO3MOXHOCTb 3afaHusi oowmx ansa asyx ¢as yctaBok Toka cpabateiBaHna MT3, TO (B
KpaTHOCTSX K yctaBke MT3), BpemeHu cpabaTtbiBaHna MT3;
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- cpabatbiBaHne MT3 mnu TO no Hambonbliemy n3 BXOLHbIX TOKOB, BO3BpaT — MpU
YMEHbLLEHNN TOKOB BO BCEX (pa3ax HMXe ypoBHSA Bo3BpaTa Toka MTS3;

- oyHKumio J13LW (nornyeckon 3awmTbl WWH) - Tonbko perne AJl-5-9, AJl-5-10, nmetowue
BbIXogHOM KOHTakT BbIXO[L 2, kKoTopbl 3aMblkaeTcss MrHOBEHHO (<50 MC) B MOMEHT nycka
MT3 n pasmbikaeTCs B MOMEHT YMEHbLUEHUA BXOAHOrO TOKa pene HWXKe 3HayYeHus yCTaBKu
TOoKa cpabatbiBaHus unu Yyepes 0,20 + 0,03 ¢ nocne cpabatbiBaHua MTS3;

- CBETOANOAHYI0 UHAMKauuio cpabatbiBaHns MT3 unun TO.

2.3 Pene cogepxut (kpome AJl-3-OB) 3anomuHatoLllee yCcTponcTBO, obecnednsatoLlee
BO3MOXHOCTb MpocMoTpa nocnegHero cpabatbiBaHna no MT3 wnn TO ¢ nomoulibto
CBETOAMOAHOW MHOMKALUMM N HaXXaTUa KHOMKW Ha nuueBon naHenw. [ns atoro pene AOMKHO
HaxoguTbCA MoA LencTBMeEM paboyero Toka B TevyeHMe He MeHee 1 4. B atom cnydae
nHamkaums cpabatbiBaHus 3awmtbl (MT3 unmn TO) ocyllecTBnseTca B Te4eHne He meHee 12
YyacoB. [[apaHTUpOBaHHOE KOMYEeCTBO NPOCMOTPOB CBETOAMOLHOM NHAMKAUMK cpabaTbiBaHUS
MT3 unn TO — He MeHee Tpex.

Pene AJl-3-OB wumeoT oavH 3aMblKalowWmii  (HOpMarbHO pPa3OMKHYTbIA) W OAWH
pasmMblkalowmin (HOpManbHO 3aMKHYTbIA) BbixogHoW KoHTakT (BbIXOL 1). Pene AJl-5-X
cofepxaTt ABe rpynnbl BbIXOAHbLIX KOHTakToB (BbIXOL 1 1 BbIXO[ 2), kaxagas n3 KoTopbix
COCTOUT N3 OOHOr0 3aMblkaroLlero (HopManbHO Pa3OMKHYTOr0) KOHTaKTa.

Mogudumkaummn pene AJl-5-X  onpegensaioTcs  (yHKUMEN BbIXOOHbLIX KOHTAKTOB U
HanM4YneM OUCKPETHOro Bxo4a ANCTaHUMOHHON BnoknpoBku TokoBomr otcedkn (OB TO).

Moandukaunn pene AJ1-3-OB, AJI-5-X npuBegeHbl B Tabnuue 1. OcHOBHbIE
TEXHUYECKME XapaKTEPUCTMKN pene npueeaeHsl B Tabnuvue 2.
T a 6 n un y-aMogndukaunmn pene AJ1-3-OB, AJl-5-X
@YHKUNN BBIXOAHBIX 15 MNamaTtb
Moaudumkaums KOHTaKTOB TO 3apepxka TO cpabaTbiBaHUSA
Bbixoa 1 Bbixopn 2 MT3 unn TO
AN3-0 B TO + MT3 HeT HeT 50 nnn 100 mc HeT
A 15-1 TO+MT3 | TO+ MT3 HeT 50 nnn 100 mc eCTb
AN-5-2 TO+MT3 | TO+MT3 | ectb | 200 unmn 400 mc eCTb
A 15-3 TO + MT3 TO HeT 50 vnn 100 mc eCTb
A 15-4 TO + MT3 TO ectb | 200 unn 400 mc eCTb
A 15-5 TO + MT3 MT3 HeT 50 nnn 100 mc eCTb
A J15-6 TO + MT3 MT3 ectb | 200 unn 400 mc eCTb
A N5-7 TO MT3 HeT 50 vnn 100 mc eCTb
A J15-8 TO MT3 ectb | 200 unn 400 mc eCTb
A J15-9 TO + MT3 | Tyck MT3 HeT 50 nnn 100 mc ecTb
A J15-10 TO+MT3 | Myck MT3 | ectb | 200 nnn 400 mc eCcTb

T a 6 N1 n t+-®CcHABHbIE TEXHNYECKNE XapPaKTEPUCTUKKN pene

[anasoHsl [nanasoHbl HnanasoH | [OuanasoH | 3agepxka TO (no
a60unX HomuHanb- STABOK MO yCTaBOK yCTaBOK WCMOJTHEHNAM B
ToEOB a3, A HbIW TOK, A T{)K MT3. A BpEMEHMU KpaTHOCTU COOTBETCTBUM C
’ y ’ MT3, c TO Tabnuuen 1)
1-5 2,5 1-6 50, 100 mc unun
5-20 10 5-30 0.1-30,0 2-20 200, 400 mc

Cnoco6 3agaHusa yCcTaBOK, BHELHWW BUA NMUEBOW MNaHemnu, pacrosyioXeHne OopraHoB
ynpasneHus pene AJl-3-OB u AJ1-5-X npuBeaeHbl B pasgene 5.

2.4 XapaKTepucTuKu OYHKLNA 3aLuT.

24.1 Tllepeas crtyneHb (TO) BbINONHEHa C  HE3aBUCMMOW  BPEMSATOKOBOW
XapaKkTepuCTMKOW. YcTaBku cpabaTbiBaHUS MO TOKY OTCEYKM 3adaloTcs B JonAX (KpaTHOCTSX)
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OT yCTaBKku Toka cpabatbiBaHus BTopon ctyneHn (MT3). Inana3oH ycTaBOK KpaTHOCTM paBeH
(2-20) o1 TOKa ycTaBku ctyneHn MT3. [IMCKpeTHOCTb YCTaBOK KpaTHOCTK paBHa 0,25.

Kpome Toro, pene umerdT BO3MOXHOCTb ANCTAHLUNOHHOW GITIOKMPOBKM TOKOBOW OTCEYKM
NPV NOMOLLIM BHELLHEro «CyXoro» KOHTakTa (Mo UCMNOMHEHUSIM).

2.4.2 Btopasa ctyneHb (MT3) BbINOMHEHa C OQHOM He3aBUCMMOW U OBYyMS obpaTHO-
3aBUCUMbIMWN BPEMSATOKOBBIMU XapakTepuctmkamu. NapameTtpbl ctyneHn MTS3:

- AnanasoH yCTaBOK Toka cpabaTbiBaHus: oT 1 oo 30 A;

- OUCKPETHOCTL YCTaBoK B AnanasoHe (1...9,9) A pasHa 0,1 A, B gnanasoHe (10...99) A —
1A;

- AManasoH BblAepXeK BpeMeHU AN He3aBUCUMOW XapaKTePUCTUKM - (0,1...30,0) c;

- AnanasoH BblAepXXeK BpeMeHu ans obpaTHO-3aBUCMMbIX BPEMATOKOBBIX XapaKTEPUCTUK
- (0,1...20,0) c;

- OUCKPETHOCTb YCTaBOK BpeMeHu cpabatbiBaHus B gnanasoHe (0,1...9,9) ¢ pasHa 0,1 c,
B AnanasoHe (1...99)c—1c.

Perne nmeeT BO3MOXHOCTb BbICTaBrieHusi yctaBok no Toky MT3 go 99 A u BpemeHu
cpabatbiBaHna Ao 99 ¢, HO NpU 3TOM BpeMsi OTKIMIOYEHMS OrpaHNYMBaETCs B COOTBETCTBUM C
dopmyrnon 5 (pasgen 5). lonycTuMble ycTaBku BpemMeHn cpabatbiBaHus MT3 npu KpaTHOCTSIX
neperpy3ku (3-20) npuBeaeHbl B Tabnuue 4 (pasgen 5).

XapaKkTepuUcTukM 3aBUCUMOCTM BpeMeHu cpabaTtbiBaHus MT3 OT KpaTHOCTM Toka
cpabaTbiBaHUA B AMana3oHe BXoaHbIx TokoB 1,2 lyct < | < 10 lyct cneaytowme:

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

t= - o M
203 ((I/Iu vu 1)/6)18 e

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

1
t= +T 2
30° (I/quu_ 1)3 v IAe @)
t — Bpemsi cpabaTbiBaHus, C,
| — BXOOHOM TOK pene, A;

lycT — ycTtaBka Toka MT3, A;
TycT - ycTaBka BpemeHu cpabaTbiBaHus, C.

"paduyeckoe nNpeacTaBreHne ykasaHHbIX XxapakTepucTuk npmeeneHo B lMpunoxeHun A.
2.4.3 OcHoBHas norpelwHocTb cpabaTtbiBaHna no Toky MT3 n TO:

=B AMANA30HE 1-5 AL He bGonee 0,1 A;
- B AMANA30HE 5-90 A .o, He bonee 5 %;
S CBBILE 90 AL He 6onee 10 %.

2.4.4 OcHOBHasi NOrpeLHOCTb cpabaTbiBaHNSA NO BPEMEHM NPU HaNM4Yum pabovmx TOKOB:
a) ona He3aBucumon xapakrepuctukn MT3 n TO:

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

- B ananasoHe (0,1-50,0) C...ovvevviniiii He b6onee 5 %;
= CBBILE 50 C.uveii i He bonee 10 %.
2.4.5 KoahpurumneHT BO3BPATA MO TOKY: .euverrreeeneenennannanennsn 0,70-0,95.

Bpemsa Bo3BpaTa (OTNyCkaHWs) BbIXOOHOTO pene C MoOMeHTa cpabaTtbiBaHus npwu
yMeHbLUeHUn Toka ¢ yposHs 1,2 go (0,7-0,8) Toka cpabaTtbiBaHus...... 600+100 mc.

Bpems Bo3BpaTa (0TnyckaHuWsi) BbIXOAHOMO pene cpabaTbiBaHWUS MPU YMEHbLUEHUN TOKa C
YypOBHs 1,2 ToKa cpabaTtbiBaHMUS [0 HYMS. ..o eeeeeeaeeeeneennen He 6onee 50 mc.
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246 [ononHuTenbHas MOrpewwHOCTb cpabaTbiBaHWst MO TOKy OT TemnepaTypbl
oTHocuTenbHo nntoc 20 °C He npeBbiwaeT 0,1% Ha 1 °C.

2.4.7 [OononHutenbHas MOrpewHoOCTb cpabaTbiBaHUA NO BPEMEHM OT TemnepaTtypbl B
AnanasoHe ot muHyc 40 go nntoc 55 °C oTHocuTenbHo nntoc 20 °C He npeBbIwaeT:

- AN HE3aBMCMMOWN XapakTepucTuku: He 6onee +0,02 c;

- AN 3aBMCUMbIX BPEMSATOKOBbLIX XapaKkTepucTtuk: He 6onee = 10 %.

2.4.8 CpepgHas OCHOBHas NOrpeLIHOCTb K KOHLY CpoKa Crnyx6bl He npeBbiaeT 4BONHOMO
3Ha4YeHWst NOrpPeLLIHOCTN, yKa3aHHOM BblLLE.

2.5 Tepmuyeckasi CTOMKOCTb TOKOBbIX Lienen, A, He bornee:

a1 1 =T 11 o F 2 |HowMm;

- KPATKOBPEMEHHO (1 C).uuuineiiiie e 20 IHom.

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

MwuHUManbHbBIN ypOBEHb BXOLHOIO TOKa rOTOBHOCTU 3aLUMUThbI:

- MOAAMANAB0H 1-5 AL 0,7 A;

-NOAAMANA30H 5-90 AL 3,5A.

2.7 ToTtpebnsemass MOLLHOCTb BXOAHbIX Lienen asHbIX TOKOB MpuM TOKE, PaBHOM
MUHMMarbHOM ycTaBke Toka MT3 nogananasoHa..........o.ceevveevenenn... He bonee 1,5 BA.

2.8 Pene ycTton4mBo K BO3LENCTBUIO MOMEX, UMEKOLLMX CneayoLmne napameTpsbl:

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

- doopma BOJfHbI — 3aTyxawwue konebaHms vYactotel (1,0+£0,1) MINy, moaynb ornbatowien
KOTOpbIX yMeHblwaeTcss Ha 50% OTHOCUMTENbHO MaKCUMarnbHOro 3HadeHua nocne 3-6

nepuoaos;

- aMmnnNuTyda nepBoro MMmnynbca npu NpogorbHon cxeme nogkntodenus (2,50+0,25) kB,
MPU NONEPEUHOMN CXEME......eueiteateeeeeeeteaeeie e eneananans .(1,0£0,1) kB;

- 4acToTa NOBTOPEHUA UMMYITBCOB. ... vueeeeteeee et eteaeeeeeaneeenn (400+40) My;

- BHYTPEHHEE COMPOTUBINEHNE UCTOUHMKA....o.veeeeneenieriaeaeeneenannnns. (200+20) Owm;

- ONINTENBHOCTD UCTIBITAHMM ..ttt et et e e eeae e e eaeeeanas (2,0+0,2) c.

6) HaHocekyHaHble umMnyrnbcHble nomexn no MOK 61000-4-4-95 (cTeneHb XeCcTKoCcTu 3,
KpUTEpPUIM KavyecTBa PYHKUNOHUPOBaHUS A):

- B Liendx BBoAa aHanorosbix curHanos 1 kB;

- B LiensX BbIBOAA ANCKPETHbIX curHanos 1 kB;

B) MarHUTHOE nosne npombiwneHHon Yyactotbl o MAOK 1000-4-8-93 (cTeneHb XXeCTKOCTH
4, kpuTepuin kKavecTtsa (pyHKUMoHMpoBaHua A) — 30A/m.

Pene ycTton4mBo K BO34ENCTBUIO:

- HA3KOYACTOTHbIX MOMEX (BKIHOYas NMOCTOSIHHLIN TOK M noMexu Yactoton Ao (10-20) klu);

- TapPMOHMK, KpaTHbIX OCHOBHOW 4YacToTe, npoBanam un konebaHusMm Toka, U3MEHEHNAM
€ro 4acToTbl;

- COCTaBAOLLNX NOCTOSAHHOIO TOKa B CETAX NEPEMEHHOIO TOKa, HECMMMETPUN TOKOB.

2.9 MexaHu4yeckasd M3HOCOCTOMKOCTb WMCMOSIHUTENbHOrO pene - He MeHee 500 000
LIMKIOB.

2.10 Wzonauua mexay He3aBUCUMbIMU SNEKTPUYECKMMU LEensMU U MexXay 3TUMK
LuensMm 1 KoOprnycoM B XOSNIOLHOM COCTOSIHUM MPW HOPMAarsbHbIX KIIMMaTUYECKUX YCrOBUSAX
BblaepxmBaeT 6e3 npobos 1 NnepekpbITUS:

- UcnblTaTenbHOe HanpsXXeHue nepemeHHoro Toka 2500 B (mencTsylowiee 3HaYeHue)
yactoTtomn 50 Ny B Te4eHne 1 MUHYThI;

- MMNYNbCHOE WCMbITaTeNbHOE HanpsbkeHne (No TpWU uMMyrbca MONMOXUTENBHON W
oTpuuaTenibHON MONAPHOCTM amMnnuTygon o 5 kB, gnutenbHocTbio 50 MKC U nepvogom
cneposaHus 5 c).

ConpoTtuBreHne n3onauumn perne, He MeHee:

- B XOJI04HOM COCTOSIHUM MPX HOPMarsibHbIX KNMMaTtmuyeckux ycnosusx ... 50 Mowm;

- B HArpeToM COCTOSAHMM npu TemnepaTtype 55 °C ... 10 Mow;
- B YCNOBUSIX NOBbIWEHHOM BnaxHocTn 98% npu Temnepatype 35 °C ....... 1 Mowm.
2.11 KonuyecTBO BbIXOAHbLIX pene, BU4 N KONIMYECTBO UX KOHTAKTOB:
SAN-3-0OB. 1 pene, 1 3amblikaroWwmin u 1 pasmblKatoLLMIA;



PEJIE MAKCUMAJIBHOI'O TOKA AJ1-3-OB, AJl-5-X

SATT-E- X 2 pene, no 1 3amblkatoLLemy.
[nanasoH 3Ha4YeHNNn KOMMYTUPYEMOTO HanpsXXeHUs NepeMeHHOoro Toka........ 24 - 250 B.
KommyTaunoHHasa cnocobHOCTb KOHTAKTOB penie Afs akTUBHOW U MHAYKTUBHOW Harpysku

(t £0,015 c onga nocTtosiHHOro Toka, cos, = 0,5 — ana nepemMeHHoOro Toka):

- NepeMeHHbIN ToK - MoLHOoCTb A0 700 BA npwu HanpsbkeHun oo 220 B n yncne umknos
KOMMyTauUMOHHON n3HococTomkocTn 10 000 unmn 250 BA n 4ncne uuMKIoB KOMMYTaLMOHHOM
n3Hococtounkoctn 100 000;

- MOCTOSAAHHBIN TOK - MOLWHOCTbL A0 60 BT npu HanpskeHun o 220 B v uncne umknos
KoMmyTaumMoHHon mnaHococTtorkocTn 10 000 wnn 30 BT 1 yucne UMKNOB KOMMYTaLMOHHOWN
nsHococtomnkoctn 100 000.

MuHUManbHBIN KOMMYTUPYEMbIN TOK Npu HanpsbkeHnn 10 B...................... 0,01A

2.12 CpeaHUN CPOK CITYXKObI PEIIE ....vneiie et eeaaeaaes 16 ner.

Mpumep 3anncu obo3HadeHUss pene nNpu 3akase M B LOKYMEHTauUW LpYyroro usgenus
npuBegeH B NpuUnoxenun b.

3  KOHCTPYKUMNA PEINE

3.1 KoHcTpyKuna pene obecneynBaeT yCTaHOBKY BbICTYMNAOLWMM MOHTaXOM C NepeaHuM
N 3aQHUM NpUcoegMHeHneM NpoBOAOB.

3.2 KoOHTaKkTHble 3aXMMbl BHELHWX MPOBOLOB MNPeayCMOTPEeHbl ANA npucoeguHeHUs
[BYX MPOBOAOB ceyeHueM 1,5 MM? MM ofgHOro mMpoBoaa ceyeHvem 4,0 MM? C MOMOLLbIO
BUHTOB M4.

3.3 Pene nmeloT opraHbl ynpaBneHWs Ons YCTAHOBKM 3HAYEHW YCTaBOK M Bbibopa
XapaKTepPUCTUK U Anana3oHoB yCTaBoK pene. KoHcTpykumsa pene obecnevMBaeT 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 pUCcyHKe 1, a pasmeTka
naHenu ans 3agHero NOAKMoYEHMS NPOBOAOB — HA PUCYHKE 2.

3.6 Cxewma noakntoveHusa pene AJl1-3-OB un AJl-5-X nokasaHa Ha puCyHke 3.

3.7 BHewHun Bug nuueBon naHenu u opraHoB ynpasneHusa pene AJ1-3-OB un AJl-5-X
nokasaH Ha pucyHke 4 (pasgen 5).
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PEJIE MAKCUMAJIBHOI'O TOKA AJ1-3-OB, AJl-5-X

Pwncy H o KabaputHble n yctaHoBo4Hble pa3mepbl pene AJl-3-OB 1 AJ1-5X
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PEJIE MAKCUMAJIBHOI'O TOKA AJ1-3-OB, AJl-5-X

AJl-3-OB
O6wwmn 1A
0 Y 1
dasza A 222 1 2
1-5A 3
4
5
——
| )E 6
K
| 7
- —
L8
9
1-5A 10
®aza C 5-20A 11
(.)6u.w||7| IC 12

HasHayeHve BbIBOAOB:

1-3 — Bxogbl (hasbl A B
COOTBETCTBUMN C ANana3oHOM
BXOOHbIX TOKOB;

5,6 — HOpMarnbHO 3aMKHYyTbIEe
KOHTaKTbl UCNonHuTensHoro pene K;
7,8— HOpMaribHO Pa3oOMKHYTble
KOHTaKTbl UCnonHuTensHoro pene K;

10-12 — Bxogbl ¢pasbl C B
COOTBETCTBUMN C AMana3oHOM
BXO[HbIX TOKOB.

AJl-5-X
(26|.uvu7| Al
daza A 2241 2
158 | o
al-of |
L5
6
ay o |
ey €«—1 8
Bdﬂqt@gdvl‘_ 9
A | 10
®asza C " 50a 11
(;6Lum7| ol 12

HasHayeHne BbIBOOOB:

1-3 — Bxoabl (hasbl A B COOTBETCTBUMU
C Anana3oHOM BXOAHbIX TOKOB;

4,5 — HopMarbHO Pa3oMKHYTbIe
KOHTaKTbl UICNOMHUTENbHOro pene K1,

6,7 — HOpMaribHO Pa3OMKHYTblEe
KOHTaKTbl UICNOMHUTENBHOrO pene K2;

7,8 — BXxo4 BHewwHen 6rnoknposku TO;

10-12 — Bxoabl hasbl C B
COOTBETCTBUM C AManNa30HOM BXOAHbIX
TOKOB.

P 1n c y H e Cxeda nogkntoyvenus pene AJl-3-OB n AJl-5-X

MpunmeaHnNne . Mpwn nNoAgK NHOYEeHNMN pene B Lenb
Heob6xoauMMO o6paTMWTb BHUMaAaHWUE Ha Pa3mUMpPOBKY BXC

BXopaHGBE 0O6MOTKWU aAnsa

da s A n C [AONXHb O6bITHDLb

KaXanoohw OO6MOTKWU OOO3HAYEeHO TOUYUKOWN.

4  AJITOPUTM PABOTbI PEJIE

Mpu nogaye Toka Ha NepPBUYHbIE OBMOTKM NPOMEXYTOYHOrO TpaHcopMaTopa NUTaHNS U
N3MepUTenbHbIX TpaHCOPMaTOPOB TOKa CUrHanbl, NPONOPLMOHarbHbIE MPOXOASLIMM TOKaM,
nogaloTCsl Ha COOTBETCTBYHOLUME BXOAbl MUKPOKOHTporsnepa. [locrne npeobpasoBaHus U
BbIOOPKM MPOU3BOANUTCA MX KOHTPOMb ABYMSI MOPOrOBbIMU 3fIEMEHTaMW, COOTBETCTBYOLLUMU

ctynenn TO u yyBcTBUTENBHOM CTyneHn MT3.
10

B



PEJIE MAKCUMAJIBHOI'O TOKA AJ1-3-OB, AJl-5-X

CeeyeHne cBeToanogHoro nHaukatopa « MT 33eneHbiM LBETOM Ha NMLEBON NaHenmu
CUrHanuMsmpyeT O MNPOTEKaHUU TOKa HOpMasibHOW BENUYMHBLI (HWXe nopora yCTaHOBMEHHbIX
yCTaBOK). YpOBEHb BXOOHOrO TOKa, AOCTaTOUHbIN Ans paboTbl pene, coctaBnset He meHee 0,7
OT TOKa MMWHUMasrbHOW YCTaBKM COOTBETCTBYHOLLEro nogananasoHa. [lpu HenpasunbHOM
BblGOpe yCTaBOK NO TOKY M BPEMEHWN CBETOANOAHBIV MHANKATOP « M T 3HaunMHaeT noovyepenHo
MUraTb 3efeHbIM U KpacHbIM LIBETOM. OTO MPOUCXOAMUT B CreayloLmnx cry4vasix, ONMCaHHbIX B
Tabnuue 3.

Tab6bnuuya 3

Ne OnucaHue owmnbkun Honyctumbie PaboTta pene
n/n YCTaBKM
1 YCTaHoBMNEHbI HYNeBble YCTaBKU Ivrs = 1A, | lNo cnegywowmnm yctaBkam:
no Toky 1 (unn) sBpemenn MT3 Tur3=20,1¢c | Iurs=1A, Turs=0,1¢
Mpu BXxoaHbIX TOKax =7,5 A
YcrtaBka no Toky MT3 Ha BpeMs OTKITHOYEHUSA
2 | nogananasoHe (1-5) A Iut3 <6 A | orpaHu4MBaeTCs B COOTBETCTBUMU
npesbiaeT 6 A ¢ hopmynon 5 n Tabnuuen 4
(pasgen 5)

CornacHo | Bpemsi oTkno4eHns

dopmyne 5 | orpaHn4MBaEeTCsi B COOTBETCTBUM
n Tabnuue 4 | ¢ opmynon 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 | XxapaKTepucTuku cpabaTtbiBaHUS Tutz £20cC
MT3 (tuna pene PT-80 nnn PTB-
1) npeBbiwaet 20 ¢

YcTtaBka Tyt OrpaHMyYMBaEeTCs
3HayeHuem 20 ¢

CtyneHb TO mMoxeT OblITb BBedeHa WM BbiBedeHA C MNOMOLLBK  pblYaxka
MUKponepeknovatena ¢ obwen Hagnucbto «T O »Ha nuueBon naHenu. lNpu BBEOEHHOM
ctyneHn TO curHan ot noporoBoro anemeHta TO |>> npu ycrnoBum OTCYTCTBUSA BHELLHEWN
6nokmpoBkn ctyneHn TO (NO MCNONMHEHWAM), 3anyckaeT TanWMmep BpemeHu T>> u nocne
OTCYETa BbIOEPXKKM BpeMeHn curHan o cpabatbiBaHuu nogaétcsa Ha pene K1 «Bbixog 1» n K2
«Bbixog 2» (N0 MCNOMHEHMSM) U 3aXUraeTcs MOCTOSHHBIM CBEYEHWEM KpacCHbIM LIBETOM
cBeToamoaHbln nHankatop «T G. [pu CHWXeHUn Toka Hwxe ypoBHA Bosspata ((0,7-0,8)
ycTaBkn Toka MT3), curHan cHumaetcsa n pene K1 (K2) Bo3Bpaliaetcsa B ICXOQHOE COCTOSAHME,
HO He paHblue, YyeM 4epe3 0,6+0,1 ¢ momeHTa cpabaTbiBaHus. [1py NOSTHOM UCYE3HOBEHUMU
BXogHoro Toka, pene K1 (K2) Bo3BpallaeTcsi B MICXOAHOE COCTOsIHME 6€e3 BblAEPXKKM BPEMEHMU,
a cBeToAnoaHbIN nHaukaTop «T G racHeT.

YyscTBUTENbHAA cTyneHb MT3 Bcerga BBegeHa B paboTy 1 cpabaTbiBaeT C BblOEPKKOM
BpPEMEHU, COOTBETCTBYKLIEN BbIOpaHHOW nepeknodvateneMm " XK a "xapaktepuctuke. [lo
NCTEYEHMNIO BbIAEPXKN BPEMEHU (COrnacHO BblOpaHHOW XapaKTepUCTUKE), CONPOBOXAAEMOM
YyaCTbiM MUraHMeMm KpacHbiM LUBETOM CBeToguMogHOro wuHaukatopa «MT 3, curHan o
cpabaTbiBaHun ctyneHn MT3 nopgaetcs Ha pene K1 «Bbixog 1» n K2 «Bbixog 2»
(No McnonHeHnsiM), a CBETOAMOAHBIN MHAMKATOP « M T 33&KnraeTcst NOCTOSIHHbIM CBEYEHNEM.
Mpu cHWxeHun Toka HUXe ypoBHA Bo3eparta ((0,7-0,8) yctaBkm Toka MT3), curHan cHumaeTcs
n pene K2 (K1) BosBpaluaetcsi B UCXO4HOE COCTOSIHWE, HO He paHblue, YeM yepes 0,6+0,1 ¢
MoMeHTa cpabaTtbiBaHusa. [lpyM NOMHOM MCYE3HOBEHUW BXOAHOro Toka, pene K2 (K1)
BO3BpaLLaeTCa B UCXOOHOE COCTOsIHME 6e3 BblAEPXKKN BPEMEHMU, @ CBETOONOLHbLIN NHANKATOP
« MT 3racHerT.

KoHTtakt pene «Bbixog 2» [llyck MT3 (AJl-5-9, AJ1-5-10) 3ambikaeTcs MrHOBEHHO
(= 50 mc) B MOMeHT nycka ctyneHn MT3. Pa3mblkaeTcsi Nocre yMeHbLUEeHUS BXOOQHOMo TOKa
pene Hwke 3HayveHusa Toka BosBpaTa MT3, HO He paHble, Yyem 4yepes 0,201+0,03 ¢ nocne
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PEJIE MAKCUMAJIBHOI'O TOKA AJ1-3-OB, AJl-5-X

cpabaTtbiBaHNA COOTBETCTBYIOLLIEN CTYMEHWN, a NPU YMEHbLLUEHUS BXOAHOrO TOKa pene o Hyn4,
pa3mblkaeTcsa 6€3 BblAEPXKKN BPEMEHM.

Anroputm paboTbl BHewHen 6rokuposkn TO cnepgytowmn (ucnonHeHusa pene AJl-5-2,
AJl-5-4, AI1-5-6, AJ1-5-8, AJ1-5-10):

1) BHewHui curHan 6noKnMpoBKM UCMonb3yeTcst TONbKO Toraa, ecnu ctyneHs TO BBeaeHa
(He OTKNtoYeHa 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 NPUCOEAUHEHUN U
BbINosHALLWero pyHkumio «Myck MT3»).

2) Hanuumne ONOKMPOBKM oOnpenensieTcss Kak pesynbrar formdeckoro «WM» curHana
BHELLUHEX OnOKMPOBKM (3aMbIKaHME «CYXOro» KOHTakTa) W [OBYXCEKYHAHOrO MMMynbCa,
3anyLweHHoro no nepegHemy (ppoHTy curHana 6nokMpoBkn. To ecTb BNokMpoBKa CHMMaeTcs
cpasy Xe npu WCYE3HOBEHUW CUrHana BHeLWHeW ONOKMPOBKM WM MNOCME OKOHYaHMA 2 C
nmnyneca. Taknm obpasomM, MakcumanbHoe Bpems 6noknposaHms TO coctasnsieT 2,00+£0,03 c.

[Ana npocmoTpa uHMopmauum o nocnegHem cpabartbiBaHun pene no MT3 wnm TO
HeoBX0OUMO HaxaTb M OTMYCTUTb KHOMKY «Ila M A T wa»nuueBon naHenw. MNpu atom Ha
BpemMmda, npumepHo 1,5 ¢, 3axuraetcsa MOCTOSIHHbIM CBEYEHMEM KpacCHbIM LBETOM
cBeToanoaHbii nugukatop « MT 3usmn « T O a 3aTem racHeT. MiHopmaums o cpabaTbiBaHUn
3aWnTbl ODHOBNSIETCA B MamMsaATM MNocne odepegHoro cpabatbiBaHust no MT3 wunmn TO, a
npegblaywasa — ctmpaetcsa. [na npocMoTpa uHdopmMauum o nocnegHem cpabartbiBaHum 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 CBeTOoAMOAHON wHAMKaumn cpabatbiBaHus MT3 wnu TO npu OTCyTCTBUMK
paboyero Toka — He MEHee TpeX.

5 MNOPAAOCK 1 CMOCOB 3AOAHNA YCTABOK PEJIE

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

12



PEJIE MAKCUMAJIBHOI'O TOKA AJ1-3-OB, AJl-5-X

MT3 TO MT3 TO
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1 —1 | —
a) 0) B)

Pwn cy Hoe- KBHeWHUN BUA NMLEBOM NAHENN U OpraHoB yrnpasBlieHnsa pene
a) Al1-3-OB, 6) AJl-5-1,3,5,7,9, B) AJl1-5-2,4,6,8,10.

UT06bl BbiCTaBUTb paboyne yCcTaBKU, 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

LN, pydkn HeobxoaMmoro NoTeHUMoMeTpa, NOBEPHYThb €€ B NOMOXEHNe, COOTBETCTBYIOLLEE
Tpebyemon ycTaBke.

5.1 3apaHue yctaBok MT3

Habop 3HadeHusa yctaBkM Toka cpabaTtbiBaHuss MT3 ocyuwecTBnseTcs Ha nepegHen
naHenu pene ABymsi noreHumomeTpammn «lI1» mn «I2» ¢ obwen Hagnuceto " MT 3d Takke
pbIYaXXKOM MUKpoNepekntovaTens ¢ Hagnuebto « K 1 koTopbI MMeEeT ABa MNONMOXEHUSA - « X 1 »
« X»1 3HaueHune ycTaBku onpenenseTcs no opmyre:

I =(lp + 1o)xKy, roe 3)

| — ycTaBka no Toky cpabatbiBaHns MT3, A;

[, — 3Ha4YeHMe No Wkane noteHumMomeTpa i, A;

I, — 3Ha4YeHme no LwKane noteHumomeTpa ly, A;

K1 — nonoxexHune nepekntoyatens Kj.

Habop 3HaueHus ycTaBku BpeMeHn cpabaTbiBaHna MT3 ocyluecTBnsieTca Ha nepegHen
naHenu pene OByMA nepemMeHHbiMu pe3uctopamm " T 1" n ¢ doies Hagnmnebto «T |, ca»
TaKkKe pbl4aXXKOM MUKporepeknovaTtena ¢ Haanucbil « K 2 mMerowmmM aBa MOMoXeHus -
« %, 1» 1w 3Ha4eHMe ycTaBKku onpeaenseTcs no opmyrne:
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PEJIE MAKCUMAJIBHOI'O TOKA AJ1-3-OB, AJl-5-X

T= (T1 + T2)XK2 (4)

T — ycTaBka no BpemeHu cpabatbiBaHua MT3, c;
T, — 3Ha4YeHWe Mo wWkKane noteHumomeTpa T, C;
T, — 3Ha4eHue no wkane noteHuymomeTpa Ty, C;
K2 — nonoxeHwe nepekntovatensa K.

O6moTkn pene 1-3 n 10-12 gnanasoHa BxogHbIX TokoB (1-5) A BbigepxuBatoT 6e3
nospexaeHnn B TedyeHme 1 cekyHabl Tok neperpysks 50 A. Obmotkm pene 1-2 n 11-12
AnanasoHa BXoAHbIX TOKOB (5-20) A BbiaepxumBatoT 6e€3 noBpexaeHnn B TedeHne 1 cekyHabl
TOK neperpy3sku 200 A.

Mpn yctaBke Toka 6Gonbwe 3lH ycTaBka BpeMeHu cpabaTtbiBaHua MT3 He pomkHa
npeBbllaTb BPEMS TEPMUYECKOM CTOMKOCTWU, paccyumTaHHoe no ¢opmyne (5). Jonyctumbie
yCTaBkM BpemeHn cpabatbiBaHus MT3 npu kpaTHocTax neperpysku (3-20) npuBeneHbl B
Tabnuue 4.

Ta6nunya 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

Bpema Tepmuyeckon CTOMKOCTU BO BCEM [uana3oHe KpaTHOCTEN neperpyskn, HaymHas ¢
3IH, cooTBETCTBYET CcreayoLen 3aBUCUMOCTMU:

T = 400/((Ipab/In)? - 3), roe (5)
T - BpeMA TEPMUYECKON CTOMKOCTH, C;
Ipab — pabouni Tok, A;
IH — HOMUHanNbHbLIN TOK AMana3oHa, A.

3aBnCUMble XapaKTepuUCcTuUku cpabatbiBaHus Tuna pene PT-80 m PTB-1 HauvHatoT
paboTaTb Npn KpaTHOCTU Neperpysky, NpeBbllakowen ypoBeHb 1,2, ¢ y4eTOM MOrpPeLHOCTM
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PEJIE MAKCUMAJIBHOI'O TOKA AJ1-3-OB, AJl-5-X

n3mepeHnsa Toka perne. Bblbop xapakTepuctukm cpabaTbiBaHMS BbIMOSHAETCA C MOMOLLBHO
OBYX PbI4aXKOB MUKponepeknoyaTens ¢ obLen Haanmeblo « XK a » .

[na Bblbopa He3aBMCMMOW XxapakTepucTukm cpabaTtbiBaHuss HeEO6XOOUMO YCTaHOBUTH
PbIYaXXOK MUKponepeknoyaTena ¢ obwen Hagnucblo « XK & B nonoxeHve « H 3 » [Ons
BblOOpa 3aBMCMMOW XapakTepucTuku cpabaTbiBaHua Tuna pene PT-80 Heobxognmo
YCTAHOBUTb PblYaXKKU MUKpoNepeksroyaTens ¢ obwen Hagnuceblo « XK & B NonoxeHue « H3
OT K mx» PT 8 ([Ilma.Boibopa 3aBUCUMOW XxapakTepucTukmn cpabatbiBaHusa tuna pene PTB-1
HeobXoOMMO YCTaHOBUTb PbIYaXKM MUKporepekniodatens ¢ oblwen Hagnucblo « XK & B
nonoxeHne « H® 1T K n» PB » .

3agaHne ycTaBOK BPEMEHU C 3aBUCMMbIMK XapakTepucTukamu cpabatbiBaHus MT3
NpoOU3BOOMTCA aHanoOrMyHO BblAEPXKKE BPEMEHW C HEe3aBUCMMOW  XapaKTepUCTUKOM
cpabaTbiBaHus. OHM [OMMKHbI HaxoauTbca B guanasoHe ot 0,1 go 20 c. lMpu Gonblumx
KPaTHOCTSIX TOKa Bpemsi cpabaTbiBaHMs OrpaHuYMBaeTCss BpeMeHeM  AOMyCTUMOMN
TEPMUYECKON CTOMKOCTU pene B COOTBETCTBUM C chopMmyrion 5 n tabnuuen 4. Npaduyeckoe
npegcraBneHne 3aBUCUMMbIX XapaktepucTuk Ttuna pene PT-80 u PTB-1 npuBegeHo B
MpunoxeHun A.

5.2 3apaHue yctaBok TokoBown oTceyku (TO)

YcTaBku cpabaTbiBaHMS MO TOKY OTCEYKM 3aJaloTcs B O0nNsX (KpaTHOCTSX) OT YCTaBKU
Toka cpabaTtbiBaHna MT3.

Habop 3HaueHusi yctaBkm TO OCyWECTBNASETCA Ha NepeaHen naHenu pene ABymsi
nepemMeHHbIM1 pesuctopamn “Z1", "Z2" ¢ obwen Hagnucebo "T O. 3HayeHue KpaTHOCTU
yctaBkmn TO onpeaensieTcs no oopmyrne:

KTo = (Z1 + Z), rhe (6)
KTO - 3Ha4eHne kpaTHoCTU ycTaBkn TO,;
Z; — 3Ha4eHue no LwKane noteHymomeTpa Z;;
Z,— 3Ha4eHune Mo wkane noteHumomeTpa Zo.

Cnegyetr umeTb B BMAY, MTONMPU BblbOpe KpaTHOCTW MakKcuwman
0O NXeH 6blTb He ®@nerco a1 a Aab} o HAe H@b ne e 200 A
noagavana3sz3d®hAe (5

Mpyn  HeobXoOMMOCTM  OTKIOYEHWA OTCEYKM credyeT MnepemMecTuTb  pblYaXKok
MUKponepekntodatena ¢ obwen Hagnucbto «T O »B nonoxeHne « OT K 1 BCnu pblyaxok
MUKpOMepekrnoyaTensa HaxoauTca B MOMNOXeHUn « B K NTokoBasi oTceyka (PYHKLMOHUPYET,
TakKe eCTb BO3MOXHOCTb €€ AUCTaHUMOHHOW ONOKMPOBKM MNyTEM 3aMblKaHUS HOpPMarbHO
Pa30MKHYTOrO KOHTaKTa, MOAKIIOYEHHOro K KOHTakTam 8-9 knemmHom konogku (no
NCNOSTHEHUAM).

Mpwn ycTaHOBKe pblbaxka MukponepekntoyaTtensa ¢ obwen Hagnucbio « T O >B NONOXeHue
« OT K, /ToKOBas OTCevyka pere OyaeT OTKAYEHA HEe3aBUCUMO OT COCTOAHUSA BHELUHEro
HOpMaIibHO Pa3OMKHYTOrO KOHTaKTa, MOAKMIOYEHHOrO K knemmam 8, 9. Takke, npu 3amMmblKaHUM
BHELLUHEro HopMasibHO Pa3OMKHYTOrO KOHTaKTa, TOKOBasi oTceyka pene OygeT OTKIYeHa
HEe3aBUCMMO OT MOSIOXKEHMS pblYaXka MUKponepeknodatensa ¢ obwen Hagnucsto " T OHa
nepegHen naHenun, gaxe ecnm oH HaXOAUTCS B NOMOXEHUN « B Kk 1 » .

3agaHve 3agepXku TOKOBOM OTCEYKM BbINOMHAETCA MpY  MNOMOLUM  pblYaxka
MUKponepekntoyaTens ¢ obwen Hagnucbto «T O » JleBoe NonoXxeHne COOTBETCTBYET BPEMEHMU
cpabaTbiBaHus 50 Mc, npaBoe MONOXeHWe COOTBETCTBYET BpeMeHu cpabatbiBaHna 100 mc
nnun 200 mc n 400 mc, COOTBETCTBEHHO, (MO UCNOSTHEHUAM corfnacHo Tabnuue 1).

[Mocne BbICTaBfeHMsT YCTaBOK HeOOXOOMMO 3aKkpblTb perie  KpbIWKOW, a npu
Heob6xoaMMOCTN NNOMBUPOBaHKS, YCTaHOBUTbL MacTU4YHy0 NroMby Ha cneumansHon Bblbopke
“ . 7 KpblLKK pene.
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6 PASMEWEHME N MOHTAX

KoHcTpyKkuusa pene obecneymBaeT yCTAHOBKY BbICTYNAKOLWUM MOHTaXXOM C NEPESHUM U
3aHMM npucoeauHeHneM NpoBoAoB. Pene noctaBnsaoTCa B UCNOMHEHUN NS BbICTYNAOLWEro
MOHTa)ka Ha MMOCKOCTb UMW PErKy C NepegHuM npucoeanHeHnem nposonos. KpenneHue perne
ocyllectendaeTcsa BuHTamn M4.

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

Mpn 3agHemM npucoeanHeHUM MNPOBOAOB perfie YyCTaHaBnMBaeTCs Ha MaHenb C
OTBEPCTUEM, BbIpE€3aHHbIM COrMflaCHO PUCYHKY 2, U Kpenutca BuHTamu M4. [ns 3agHero
npucoeanHeHns NpoBOAOB HEOOXOAMMO CHATb KPbILWKW C KNEeMM U MepecTtaBuTb BUHTbI C
Wwanbamn Ha Opyryo CTOPOHY KIEMMHOW konodku. locne nepectaHoBKM BUHTOB C OOHOMW U
OPYrov CTOPOHbl KNEMMHOM KOJIOAKN YCTaHOBUTb KpbIWKK. [ONA CHATUA KPbIWKW ee
Heo6Xxo4MMO MpuXaTb HANPOTMB YETBEPTON U OEBATON KNEMM U CABMHYTb BMpaso.

KOHTaKkTHble 3aXXuMMbl BHELLUHMX MNPOBOLOB MpedycMaTpuBaloT MpUCOedNHEHNE [OBYX
npoBoaoB cevyeHnem 1,5 MM Unm ofHoro nposofa ceyeHvem 4,0 MM? ¢ nomMoLLbo BUHTOB M4.

MecTo ycTaHOBKM pene [OMmkHO ObiTb 3awuuieHo OT nonagaHus BoAbl, Macna,
3MYynbCUU, OT HENOCPEACTBEHHOIO BO3AENCTBUA CONTHEYHOW paanaunn.

7 NMOPAOOK BKIMKOYEHUA

Pene BbinyckaeTcs MNOSIHOCTbIO OTPErynMpoBaHHbIM M He TpebyeT npoBeaeHus
OOMONHUTENBHOW PErynMpoBK1 Npu aKcnnyaTauun. Pene He sBnseTca uamMepuTerbHbIM
Npnbopom, NMO3TOMY YCTaHOBKY M KOHTPOSfb TOKa cpabaTbiBaHusa crnefyeT nNpousBOAWTb MO
amnepmeTpy Heob6Xxo4MMOro Knacca TOYHOCTMW.

Mpn akcnnyaTauun pene B COOTBETCTBMM C TEXHUYECKMMWU YCHOBUSMM U HACTOSALLMM
PYKOBOACTBOM MO 3KCMslyataumMm B TedeHuMe cpoka CnyxObl, B TOM 4YMcrie npu HenpepbiBHON
paboTe, npoBedeHue pernameHTHblx pabot He Tpebyetcsa. lNepen ycTtaHOBKOM pene Ha
00bekT, a Takke nocne ANUTENbHOMO XpaHEeHWs pene, peKkoMeHOyeTCcsi NPOBEpPUTb €ro
PYHKUNOHUPOBAHME MpU YCTaBKax, Ha KOTOpbIX Npeanonaraetca pabota pene.

Mopsiaok npoBepku perne Ha pabodnx ycTaBKax:

- cobpaTb cxemy ns NnpoBepku paboyen ycTaBku pene, Ans Yero NoAKMoYMTb K BbIXo4y
aBTOTpaHcopmaTopa nocrnegoBaTenibHO peocTaT Unu TpaHcdopmaTop Toka, amnepmeTp u
Bxog pene (knemmbl 1-2, 1-3, 10-12, 11-12, B 3aBMCUMOCTK OT Tpebyemoro nogananasoHa);

- MNaBHO YyBenu4YMBasi aBTOTpaHC(OpPMaTopoM MK peocTaToM BXOOHOW TOK Ao6utbcs
cpabaTbiBaHus pene. CHMXasa BXOOHOW TOK, y6eamTbes, 4TO pene BO3BpallaeTcs B UCXO4HOE
cocTosiHue npu Toke, paBHoMm (0,70-0,95) Toka cpabaTbiBaHuS;

- NPOBepKy BpeMeHwn cpabaTtbiBaHUsA pene crnegyeT nNpoBoauTb Ha paboymx ycTaBkax
nyTem nogadn cKkaykom Toka, paBHOro 1,2 Toka yCTaBKMU.

lMepen BBOOOM perne B aKcnyaTauuio, Heobxoammo:

1) NPON3BECTUN MOHTaX perie, COrnacHO MOHTaXXHOW CXemMe, COOTBETCTBYHOLLEN YCIOBUSAM
aKcnnyaTauum;

2) Npon3BECTN HACTPOWKY penie B COOTBETCTBUM C pa3fenom 5 aHHOro pykoBoacTBa Mo
aKcnnyaTauum,

B uensx 3awuTbl OT HECaHKUWOHUPOBAHHOMO W3MEHEHMSI YCTaBOK pPeKOMeHOyeTCH
onnoMbrnpoBaHme BEPXHEN NPO3PaYHON KPbILLIKK pene.

[lenctBus B SKCTpeMarbHbIX YCIOBUSX.

Mpn nosiBNEHMN NPU3HAKOB HEWCNPABHOCTU UMW Neperpesa pene (peskuin 3anax, AbiM n
T.n.) Heo6xoanMO:

- obecTounTh perne;

- BbIACHUTb MPUYNHbBI HEMCMPABHOCTY;

- YCTPaHUTb HEUCNPABHOCTb.
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Ecnn nocne nogaunm TOKOB CBETOAMOAHLIA MHAMKATOP MWUraeT KpacHbIM LIBETOM C
yactotom oguH pas npumepHo B (1,5-2,0) ¢, HeobxoOuMO NPOU3BECTM MPOBEPKY
PYHKUMOHUPOBAHWS pene Ha yCTaBKax, Ha KOTOpbIX NpeanonaraeTtcs ero pabora.

8 TPEBOBAHNA BE3OINMACHOCTU

8.1 KoHcTpyKums pene obecneuvnBaeT 6€30NacHOCTb OBCNY>XMBAHNA B COOTBETCTBUM C
FOCT 12.2.006-75 un saBnsetca noxapobesonacHon. 1o cnocoby 3awuTbl OT NOpaXeHUs
3NEeKTpUYecKkUM TOKOM pene cooTBeTcTBYOT knaccy 0 no NOCT 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 npu akcnnyatauun, B TOM 4Yucrie Npu BbIxode U3 CTpos
OTAErbHbIX 3NEMEHTOB CXxeMbl. BeposiTHOCTL BO3HUKHOBEHMS Noxapa - He 6onee 10 Ha ogHo
pene B rog cornacHo NOCT 12.1.004-75

9 TEXHMYECKOE OBCITYXXMBAHNE

TexHu4eckoe obcnyxnBaHue perne BKNYaerT:

- MPOBEPKY NPU HOBOM BKIOYEHUN (Hanagka) - H;

- nepBbin  NPOPUNAKTUYECKMA  KOHTPOSIb C  NEePUOAUYHOCTBIO  TEXHWUYECKOro
obcnyxusanusa yctponcts P3A, Ho He 6onee 8 neT - K 1

- TEXHUYECKMIN OCMOTP C NEPUOANYHOCTBIO TEXHUYECKOro 06CnymBaHusa yctponcts P3A — K.

O6bembl paboT Npu TEXHUYECKOM 0BCNYXMBaHUN YCTPOUCTBA NpuBeaeHbl B Tabnuue 5.

Tabnuuya 5

Ne Bua
PaboTbl, Nnpon3BoanMble NpU TEXHUYECKOM OBCNYXMBaHUK
n/n obcnyxuneaHus

BHeLWHUN ocMOTp: OTCYTCTBME CredoB MEeXaHU4YeCKUX NoBpexXaeHun
Koprnyca, KNneMMHOW KOMNOAKN U 9fIeEMEHTOB YrpaBrieHns, OTCYyTCTBUE
1 OKMUCMIOB Ha  MeTanfnyeckmx MNOBEPXHOCTSAX,  3anblfIEHHOCTH, H, K1
npoBepka psiAoB  3aXMMOB W COCTOSIHASI  UX  KOHTaKTHbIX
NOBEPXHOCTEN

N3mepeHne conpoTUBNEHNS U30NALUN HE3aBUCUMbIX Lienen Mexay
cobon M NO OTHOLWIEHMKO K KOprycy (MeraomMmMeTpoMm C pabounm
HanpsbkeHnem 500 B, conpotusrneHue wmsonsauum — He meHee 50
Mowm).

H, K1, K

BbicTaBneHne n npoBepka YCTaBOK B COOTBETCTBUM C MPUHATHIMM
4 | NPOEKTHbIMA  pEeLUEHUSIMU U TEXHUYECKMMU  XapakTepucTukamm H, K1
(dbyHKUMAMK) pene

lMpoBepka napameTpoB (ycTaBoK) cpabaTbiBaHUs U KO3 PUUNEeHTOB
BO3BpaTa Kakgoro M3MepuTenbHOro opraHa npu nogade Ha BXonbl
pene Toka OT BHELWHEro WCTOYHUKA, KOHTPOSIb COCTOSIHUS
CBETOAMOLO0B Npu cpabaTbiBaHUM.

H, K1

I'IpOBepKa BpeEMEHN Cpa6aTbIBaHM$I 3allnT Ha COOTBETCTBUE

3aaHHbIM BblaepXXKam BPEMEHM. H, K1

MpoBepka paboymm TOKOM:

- NpoBepKa NPaBUbHOCTU NOAKMIOYEHNS Lienen Toka K YCTPOUCTBY;
7 - KOHTPONb MUKpONepekntoyaTenen n 3HadyeHnn ycTaBok; H, K1, K
- KOHTPOJIb 3HAYEHUN TEKYLLMX NapaMeTPOB N COCTOSHUSA YCTPONCTBA
C MOMOLLbI0 U3MEPUTENBbHBIX NPUOOPOB .

3anpellaeTca BCKpbIBaTb perne u caMoCTOATENbHO MPOU3BOAUTL €r0 PEMOHT. PeMOHT
[JOMKEH BbINOMHATLCSA KBANMMULMPOBAHHLIMU crieumuanMcTammn 3aBoaa-u3roToBUTens Unm ero
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YNOJTHOMOYEHHbIMU NMpeacTaBUTENTAMMN. PeMoOHT B I'IOCJ'IeFapaHTI/IVIHbIVI nepunoag npon3BoanTcA
no AOoroBopy C npon3BoaunTeENEM.

10 XPAHEHWE U TPAHCIMOPTUPOBAHWNE

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

YcnoBusi XpaHeHUst pene B yNakoBKe M3roTOBUTENS LOMKHbI COOTBETCTBOBATL YCMOBUAM
xpaHeHus 1(JT) no TOCT 15150-69. [onyCTMMbIA CPOK COXPaHAEMOCTU B YMNaKOBKe
NpeanpusTUA-U3roToBUTENA — 2 roga.

YcnoBus XpaHeHnsa perie, BMOHTUPOBaHHbIX B annapaTtypy, He OOIDKHbl OTnnyaTbCs OT
YCIOBWUI 3KCnnyaTaummn.

YcnoBusi TpaHCNOPTUPOBAHUS pere B ynakoBke NpeanpuaTus U3roToBUTENs:

- B 4aCTM BO3QEWCTBMA  MexaHuyeckux daktopoB — kateropuss C  no
FOCT 23216-78;

- B 4aCTW BO3OENCTBMA KNMmaTUYecKnx pakTtopoB BHeLIHen cpenpl — kateropusa C no
FOCT 15150-69, npu 3TOM TemnepaTypa OKpyXalolen cpeabl NpuM TPaHCNOPTUPOBKE B
npeaenax ot muHyc 40 go nntoc 55 °C.

Mpn 9TOM ynakoBaHHble pene [OSMKHbl OblTb 3alulleHbl OT HenocpencTBEHHOro
BO3AENCTBUSI CONHEYHOW pagmaumm n atMocepHbIX 0CaaKoB.

Pene, npegHasHayeHHble AN NPAMOro 3KCNopTa, MOXHO B CheuvanbHOW ynakoBKe
TpaHCNOPTMPOBATb MOPCKUM TpaHCNopTOM ©e3 orpaHuMYeHuss paccTosiHua C cobniogeHnem
yKa3aHHOW BbllLe 3aLMThl OT BO3AENCTBUA KNUMaTUYECKNUX (haKTopOB.

Mpn TpaHCNOpPTMPOBaHWMM pene B YCIOBUSAX, OTNIMYAOLWNXCA OT YCNOBUMA IKCNIyaTaumm,
OHW JOSMKHbI BbITb CHATBI U yNakoBaHbl B YNaKOBKY NPeanpuUATUS-U3roToBUTENS U 3aLLMLLEHbl
OT BO34ENCTBUA KNMMaTUYECKMUX (PaKTOPOB.

11 KOMIMMEKTHOCTb

B KOMNNeKkT nocTtaBkn BXOAUT:
Pene Al - 1 wT;
PYKOBOACTBO MO SKCTNMYATALMM . ...eeeeieeieeiin aaeneeeeie e eeeaeaeeeeneenans 1 wr.

12 CBEJAEHWA OB YTUIIUSALINN

Mocne oTkasa pene (He NOANEXaLlero PeMOHTY), a TaKKe OKOHYaHWS CpoKa CryxObl,
ero ytunmanpytot. OCHOBHbIM METOAOM YTUNn3aumm aensaeTcs pasdopka pene. MNpn pasbdopke
uenecoobpasHo pa3genaTb Matepuansl Ha rpynnbl. VI3 coctaBa pene nognexaT yTunusauum
YyepHble 1 LBETHble MeTansbl, NnacTMacckl. YepHble MeTannbl Npy yTunM3auum HeobxogmmMo
pasgenaTb Ha CTanb KOHCTPYKUMOHHYK W 3NEKTPOTEXHUYECKYHD, a LIBETHble MeTannbl — Ha
Menb M crnaBbl HA MEOHOW OCHOBE.

YTunusaumsi JormkHa NPOBOAMTLCA B COOTBETCTBMM C TpeboBaHMSIMM pernoHasnbHbIX
3aKoHO4aTeNbCTB.

13  TAPAHTUN N3ITOTOBUTEIA

N3rotoBuTenb rapaHTUpyeT COOTBETCTBUE perne TpeboBaHNSAM KOHCTPYKTOPCKOW
AOKyMeHTauun npu cobnogeHnn notpebutenem ycrnoBuin TPaHCMOPTUPOBAHUS, XPaHEHUS U
aKcnnyaTauuun pene.

[[apaHTUNHBLIN CPOK aKkcnnyaTaumm 2,5 roga B npegenax rapaHTUMHOIO CpoKa XpaHeHUs
CO [Hs BBOAA perie B aKcnsyaTaumio.

[[apaHTUNHLIN CPOK XpaHeHus — 3,5 roga oT AaTbl U3rOTOBMEHUSA pene.
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14 CBUWAETEJNBCTBO O NPUEMKE

Pene AJl - NPOBEPEHO MO MporpamMMme MNPUEMO-COATOYHbIX UCMbITAHUNA,
COOTBETCTBYET TEXHUYECKUM YCIOBUSAM N NPU3HAHO rOAHbLIM K SKCMyaTauum.

KoHTponep [ata

Wramn OTK
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MPNNOXEHWE A
(O6a3aTenbHOE)

tc]
A\ Tonoras xapakrtepuctuka (ananor PT-80, PTB-IV)

70
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o
|

10 Tyct=10cC

Tyct=5¢C

5
3
2 Tyct=2 C
5

Tyct=1cC

Tyct=0,5¢C

0,07
0,05

0,03
0,02

I/1ycTt

0,01

1,1 1,5 2 3 4
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' 20° ((I/quu_ 1)/6

P u c y H o k lNdxordsa BpemAaTokoBasa xapakrepuctuka (Tuna pene PT-80)
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A\ KpyTasa xapakrepucTtuka (aHanor PTB-1)

Tyct=10cC
Tyct=5cC
Tyct=2C
Tyct=1cC
Tyct=0,5C
0,1
0,07
0,05
0,03
0,02
I/lycT
0,01
1,1 1,5 2 3 4

1
t= T
303 (I/1,, . 1) Tl

Puncy H o k KptasBpemaTokoBas xapakrepuctuka (tuna pene PTB-1)
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MPNNOXEHWE bB
3anucbk 0603HavYeHWs pene Npu 3akase U B JOKyMEHTaLMM Apyroro u3genus
B 3akase Ha pene JomkHO BbITb yYKa3aHo:
- HAaUMEHOBaHWe 1 TUN pene;

- KiMinMaTn4eckoe NCMNOoJTHEHNE N KaTeropuna pasmMeLleHnd,

Mpumep 3anucu obosHaveHusa pene AJl1-3-OB npu 3akase u B JOKyMEHTaLMXM ApPYroro
nsgenus:

«Pene makcumanbHoro Toka All-3-OB Y3»

Mpumep 3anmncu obosHayeHuss pene AJI-5-X npu 3akase n B JOKYMEHTaLMWM OpYyroro
n3nenua:

«Pene makcumanbHoro toka AJ1-5-X Y3»
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