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

BHUMAHMUE!

Lo usyyeHusi pykosoOcmea perie He 8KItoYamkb.

HadexxHocmb u doneoeeyHocmb pernie obecrniequgaromcsi He MoJibKO Ka4yecmeoMm perie,
HO U npasuribHbIM cobodeHuUeM PeXUMO8 U ycroeull 3Kcrlyamayuu, rnoamomy cobmodeHue
gcex mpebosaHull, U3MOXEHHbIX 8 HACMOosIWeM pyKkogoocmee o 3Kcryamauyuu, siersiemcs
obsi3ameribHbIM.

B ces3u ¢ cucmemamuyecku npoeoduMbIMU pabomamu o coeepuIeHCmMeo8aHUo
KOHCMPYKUUU U MEXHOI02uU U320mo8sieHUsI 803MOXHbI HebObWUE PacxoXO0eHUsi Mexoy
pyKogoOCmMeOM 0 3KCr/lyamayuu U rfocmasnsieMbiM u3denueM, He efusuue Ha
napamempsbi U30esnus, Ha ycrio8usi e2o MoHmMaxka U aKcrislyamauuu.

UN30enue codepxum 3r1eMeHMbl MUKDPOINIEKMPOHUKU, 03MOMYy repcoHas OO/KeH
npolmu crieyuarnbHbIl UHCMPYKMax U ammecmauuro Ha rnpaso 8bInosiHeHuUs pabom
(c yyuemom Heobxo0umbIx Mep 3awumbsl 0m 8030elicmeus cmamu4yecko20 afiekmpuyecmea).

UHcmpykmaxx dorkeH rnpoeodumbsCcsi 8 coomeemcmeuu ¢ delicmeyrowumM 8 opaaHu3auuu

MoJI0XKeHUeM.
HanmeHoBaHue Penakuys [ata
Bepcun

Bepcua Ne 0 OpuvrmHansHoe nsgaHve 15.06.10
Bepcus Ne 1 M3paHne ncnpaBneHHoe 1 JOMNONIHEHHOE 23.12.11.
Bepcusa Ne 2 N3gaHue ucnpaBfieHHOE U AOMOSTHEHHOE
Bepcus Ne 3 M3paHne ncnpaBneHHoe 1 JOMONIHEHHOE 12.09.13.
Bepcus Ne 4 M3paHne ncnpaBneHHoe 1 JOMNONIHEHHOE 30.01.14.
Bepcusa Ne 5 MN3gaHue ucnpaBfieHHOE U A0MOSTHEHHOE 06.10.16.
Bepcus Ne 6 M3paHne ncnpaBneHHoe 1 JOMNONIHEHHOE 06.03.18.
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PEJIE MAKCUMAJIBHOI'O TOKA AJ1-3-OB, AJ1-5-X

1  HASHAYEHWE PEINE

MukponpoLeccopHble pene MakcumanbHOro Toka 6e3 onepaTMBHOMO MNUTaHUA cepumn
AJl-5-X n All-3-OB (mnanee — pene) npegHasHayeHbl ONSA BbIMNONHEHUS (OYHKUMA TOKOBOW
penenHon 3almTbl NP KOPOTKNX 3aMbIKaHUSX U Neperpyskax:

- KabenbHbIX U BO3AYLUHbIX JIMHWUNA;

- TpaHcdopmaTopoB (HaNpUMep, Pe3epBHON 3aLLNTbI);

- anekTpoaBuraTesnemu;

-1 ap.

Pene moryT ncnonb3oBaTbCs B cXeMax pernerHon 3awwmtbl npucoeguHenun (0,4...35) kB
NOACTAHUMN  SNEKTPOSHEPreTUYECKMX  KOMMAHWA, MPOMBILIIEHHbIX, KOMMYHamnbHbIX U
CEeNbCKOXO3SMCTBEHHbIX NPeAnpUATUA, NPeanpuUsaTUA BOAHOMO XO351MCTBa U T.4,..

[MuTaHMe 3aneMeHTOB CXeMbl perne OCYLLeCTBNAeTCA OT BXOAHOro TOKa MO OOHOW unu
ABYM basam.

Pene wusrotaBnuBaloTCcad B KNUMaTUYECKUX UCMONHeHMsX Y kaTteropum 3 Mo
FOCT 15150-69 gna nocTtaBoK B panioHbl C YMEPEHHbIM M XONOAHbLIM KIMMATOM WU MOryT
3KCMyaTMPOBaTLCS B CrEAYLWNX YCNOBUSIX:

- 3aKkpblTble HeoTannMBaemble MNOMeLWeHus, rae Temnepatypa W BRaXHOCTb
HeCyLeCTBEHHO OTNNYaTCA OT TeMnepaTypbl U BNAXXHOCTU OKPY>KatoLero BO3ayxa;

- AnanasoH pabounx Temnepatyp oT MuHyc 40 go nntoc 55 °C npu BbICOTE MECTHOCTHU
0o 2000 m Hag ypoBHEM MOPSi, OTHOCUTESNbHAA BNAXXHOCTb OKpyXKatowero Bosgyxa — ao 98 %
npun Temnepatype 25 °C (ucnonHeHue Y3).

- OKpyXarllass cpefa He B3pblBOOMNacHas, He coAepXaliash TOKOMPOBOASLLEN Nbinun,
arpeccuBHbIX ra3oB M MapoB B KOHLEHTPAUUAX, paspyLuatowmnx U3onauuo U metanmnsbl.

MexaHuyeckne BHelLIHWE BO3OENCTBYHOLLUME (aKTOpbl COOTBETCTBYHOT rpynne M7 no
FOCT 17516.1-90. Npun aTOM pene ycTon4mBbl K BUOPALMOHHBIM Harpyskam:

- B AManasoHe 4acTtoT oT 5 40 15 'y ¢ MakcumarbHbIM YCKopeHnem 3g;

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

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

Pene moryT BblaepXmMBaTb MHOIOKpaTHbIE YAApHbIe HArpy3ku AfMTensHOCTL0 OT 2 Ao 20
MC C MakcuMMmarnbHbIM YCKOpeHneM 3g U MHOrokpaTHble yaapbl AnNUTenbHOCTblo (2-20) mMc C
yckopeHuem 30 m/c? (3g).

Pabo4yee nonoxeHve B NPOCTPaHCTBE — BEPTUKANBHOE.

2  TEXHUYECKWME XAPAKTEPUCTUKN

2.1 Mo knaccudurkaunoHHbiM npusHakam cornacHo NOCT 3698-82, pene oTHOCATCA K
CTaTM4Yeckum, C KOMOWHMPOBAHHOM (HE3aBUCMMOW U  3aBMCMMOWN)  XapaKTepUCTUKOM
cpabaTtbiBaHUSA, C KOMOMHMPOBAHHBLIM (NNI@BHBIM U ANCKPETHLIM) pPErynnpoBaHMeM YCTaBOK
cpabaTtbiBaHNUA NO TOKY M BPEMEHW, MHOrogManas3oHHbIM, C OLMPOBaHHOW LuKanon, 6es
YCTAHOBOYHOrO 3feMeEHTA.

2.2 Pene obecne4ynBator:

- MaKcuMarnbHy TokoByto 3awwmTty (MT3) ¢ He3aBNUCUMONM M ABYMS 3aBUCUMbIMU

xapaktepuctmkamu cpabatbiBaHna 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 1N UCNONTHEHUAM B COOTBETCTBMM C Tabnuuen 1);

- BO3MOXXHOCTb OTKITHOMEHNSA TOKOBOW OTCEYKM C NepeaHen naHenun ans Bcex UCNOSHEHUI
UNU ONCTAHUMOHHO MNyTeM 3aMblKaHMS BHELIHEro 3aMblKaloLWero «Cyxoro» KOHTakTa (rno
NCMONHEHNAM);

- BO3MOXHOCTb 3afaHusi o0wmx ana asyx as yctaBok Toka cpabatbiBaHna MT3, TO (B
KpaTHOCTSIX K ycTaBke MT3), BpemeHu cpabaTbiBaHns MTS3;
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- cpabatbiBaHne MT3 mnu TO no Hambonbllemy n3 BXOLHbIX TOKOB, BO3BpaT — Mpu
YMEHbLLEHNN TOKOB BO BCEX (pa3ax HMXe ypoBHSA Bo3BpaTa Toka MTS3;

- oyHKkumio J13LW (nornyeckon sawmTbl WKH) - Tonbko perne AJl-5-9, All-5-10, nmetowue
BbIxogHOM koHTakT BbIXO[ 2, koTopbln 3aMbikaeTcad MrHoBeHHO (<50 MC) B MOMEHT nycka
MT3 n pasmbikaeTCs B MOMEHT YMEHbLUEHUA BXOAHOrO TOKa pene HWXKe 3HayYeHus yCTaBKu
Toka cpabatbiBaHus unum yepes 0,20 + 0,03 ¢ nocne cpabatbiBaHua MT3;

- CBETOAMNOAHYI0 UHAMKauuio cpabatbiBaHns MT3 unun TO.

2.3 Pene copepxut (kpome AJ1-3-OB) 3anomuHarowiee ycTpomcTBo, obecnednsatoLlee
BO3MOXHOCTb MpocMoTpa nocnegHero cpabatbiBaHna no MT3 wnn TO ¢ nomouubto
CBETOAMOAHOW MHOMKALUMM N HaXXaTUa KHOMKW Ha nuueBon naHenw. [ns atoro pene AOMKHO
HaxoouTbCA Moh OencTBMeM paboyero Toka B TeyeHMe He mMeHee 1 4. B atom cnydae
nHamkaums cpabatbiBaHus 3awmtbl (MT3 unmn TO) ocyllecTBnseTca B Te4eHne He meHee 12
YyacoB. [[apaHTMpOBaHHOE KOMMYECTBO MPOCMOTPOB CBETOANOLHON MHAUKALMN cpabaTbiBaHNSA
MT3 unn TO — He MeHee Tpex.

Pene AJl-3-OB wvmelT oOavH 3aMblKaloWmii  (HOpMarbHO pPa3OMKHYTbIA) W OAWH
pasmMbikalowmin (HOpManbHO 3aMKHYTbIA) BbixogHoW KoHTakT (BbIXOL 1). Pene AJl-5-X
cogepxart ase rpynnbl BoIXogHbIX koHTakToB (BbIXOA 1 n BbIXOLO 2), kaxgas n3 KOTopbIX
COCTOUT N3 OOHOr0 3aMblkaroLlero (HopManbHO Pa3OMKHYTOr0) KOHTaKTa.

Mogudumkaumn pene AJl-5-X  onpepensioTcs  (yHKUMEN BbIXOOHbLIX KOHTAKTOB U
HanMyYneM OUCKPETHOro BxoAa ANCTaHUMOHHON BnoknpoBku Tokoon otceukn (OB TO).

Moandukaunn pene AJ1-3-OB, AJI-5-X npusegeHbl B Tabnuue 1. OcCHOBHbIE
TEXHUYECKNE XapaKTEPUCTUKIN perne NnpuBeaeHsl B Tabnvue 2.
Ta6bnuua 1 - Moandukaunmn pene AJl1-3-OB, AJl-5-X
@YHKUNN 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 vnn 100 mc eCTb
AJl-5-2 TO+MT3 | TO+MT3 | ectb | 200 unmn 400 mc eCTb
AJl-5-3 TO + MT3 TO HeT 50 vnn 100 mc eCTb
AJl-5-4 TO + MT3 TO ectb | 200 unn 400 mc eCTb
AJl-5-5 TO + MT3 MT3 HeT 50 nnn 100 mc eCTb
AJl-5-6 TO + MT3 MT3 ectb | 200 unn 400 mc eCTb
Al-5-7 TO MT3 HeT 50 nnn 100 mc eCTb
AJl-5-8 TO MT3 ectb | 200 unn 400 mc eCTb
AJl-5-9 TO + MT3 | Tyck MT3 HeT 50 nnn 100 mc ecTb
AJIl-5-10 TO+MT3 | MNyck MT3 | ectb | 200 unm 400 mc ecTb

Tabnuua 2 — OCHOBHbIE TEXHUYECKNE XapaKTEPUCTUKN pene

[l1anasoHi TanasoHbl AvanasoH | [duanasoH | 3agepxka TO (no
paBoumX HomuHarib- YGTABOK 10 yCTaBOK yCTaBOK UCMONHEHNAM B
Tokos chaz, A | "W TOK, A Toky MT3, A BPEMEHWN | KPATHOCTU | COOTBETCTBUM C
’ ’ MT3, c TO Tabnuuen 1)
1-5 2,5 1-6 50, 100 mc wnnu
5-20 10 5-30 0,1-30,0 2-20 200, 400 mc

Cnocob 3agaHust yCTaBOK, BHELIHMW BUA NMLUEBOW MaHenu, pacnosioXeHue OpraHoB
ynpaBneHus pene AJl-3-OB n AJ1-5-X npuBeaeHbl B pasgene 5.

2.4 XapaKkTepucTuku yHKLNA 3aLuuT.

241 TllepBaa ctyneHb (TO) BbIMOHEHA C  HE3aBUCMMOW  BPEMSTOKOBOW
XapaKTeEPUCTMKON. YCTaBkM cpabaTbiBaHMsA NO TOKY OTCEYKM 3a[aloTcs B AOMSAX (KPATHOCTAX)
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OT yCTaBKku Toka cpabatbiBaHust BTopon ctyneHn (MT3). InanasoH ycTaBOK KpaTHOCTM paBeH
(2-20) oT TOKa ycTaBku ctyneHn MT3. [IMCKpeTHOCTb YCTaBOK KpaTHOCTM paBHa 0,25.

Kpome Toro, pene mmMeroT BO3MOXHOCTb AUCTAHLMOHHON OMOKMPOBKM TOKOBOMW OTCEYKM
NP1 NOMOLLIM BHELLIHETO «CYXOro» KOHTaKTa (MO UCNOSTHEHUSIM).

2.4.2 Btopasa ctyneHb (MT3) BbINONHEHa C OQHOM He3aBUCMMOW K OBYMS obpaTHO-
3aBUCUMbIMWN BPEMSATOKOBBIMU XapakTepuctukamu. 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 He3aBUCUMOWN XapaKTepPUCTUKM - (0,1...30,0) c;

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

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

Pene nmeeT BO3MOXHOCTb BbICTaBrieHMsi yctaBok no Toky MT3 go 99 A u BpemeHun
cpabatbiBaHna o 99 ¢, HO Npu 3TOM BpeMsi OTKIMIOYEHUS OrpaHNYMBaeTCs B COOTBETCTBUMN C
dopmynon 5 (pasgen 5). lonyctumble ycTaBku BpeMeHu cpabaTbiBaHma MT3 npu kpaTHOCTSX
neperpy3ku (3-20) npuBeaeHbl B Tabnuue 4 (pasgen 5).

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

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

t= L +T,
20x((1/yer —1)/B)° V" @

0) KpyTas BpeMATOKOBasi xapakrepucTtuka (Tuna pene PTB-1):

. 1
30x(1/1yp —1)

t — Bpems cpabaTtbiBaHus, C,

| — BXogHOWM TOK pene, A,

lycT — ycTtaBka Toka MT3, A;

TycT - ycTaBka BpeMeHu cpabaTbiBaHus, C.

+Tyer, roe 2)

Mpadbmyeckoe npeacTaBneHne ykasaHHbIX XapakTepucTuk npuseaeHo B MNpunoxeHum A.
2.4.3 OcHoBHas norpeLwHocTb cpabaTbiBaHusa no Toky MT3 1 TO:

=B AMANA30HE 1-5 AL He Gonee 0,1 A;
=B AMANA30HE 5-99 A ..o, He bonee 5 %;
S CBBILLE 90 AL He bonee 10 %.

2.4.4 OcHOBHas NOrpeLHOCTb cpabaTbiBaHUSA MO BPEMEHM NMPU HaNUYMmM paboyvmx TOKOB:
a) onsa He3aBucuMon xapaktepuctukn MT3 n TO:

- B ananasoHe (0,05 -1,00) C ..ovovviieii i He 6bonee 0,04 c;
-B AManasoHe (1-99) C..o.ovieiii He 6onee 0,1 c;
6) 4NA 3aBUCUMbIX XapaKTePUCTUK:

- B ananasoHe (0,1-50,0) C...ovvenriniiii He bonee 5 %;

= CBBILE 50 C.uveiii e He 6onee 10 %.
2.4.5 KoadpuruMeHT BO3BPATA MO TOKY: .eoueineeieineaneaineannnns. 0,70-0,95.

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

Bpems Bo3Bpata (0TnyckaHus) BbIXOAHOrO pene cpabaTtbiBaHNA Npy yMEHbLLIEHWUM TOKa C
ypoBHs 1,2 TOKa cpabaTbiBaAHUS [0 HY IS ...t eeeeeeeee e eneeeeenanee, He 6onee 50 mc.
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2.4.6 [ononHuTenbHas MNOrpewHocTb cpabatbiBaHMA NO TOKy OT TemnepaTtypbl
oTHocuTenbHo nntoc 20 °C He npeBbiwaeT 0,1% Ha 1 °C.

2.4.7 [JononHutenbHas MOrpewHoCTb cpabaTbiBaHUA NO BPEMEHWM OT TemnepaTtypbl B
AnanasoHe ot muHyc 40 go nntoc 55 °C oTHocuTenbHo nntoc 20 °C He npeBbIaeT:

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

- AN 3aBMCUMbIX BPEMSATOKOBbBIX XapakTepucTuk: He 6onee + 10 %.

2.4.8 CpepgHas OCHOBHas NOrpeLlHOCTb K KOHLY CpoKa crnyx6bl He npeBbilaeT 4BONHOMO
3Ha4eHWst NOrpPeLLIHOCTN, YKa3aHHOM BblLLE.

2.5 Tepmuyeckasi CTOMKOCTb TOKOBbIX Lienen, A, He Gonee:

a1 1 =T 11 o F 2 |HowMm;

- KPATKOBPEMEHHO (1 C).uuveneieiiie i 20 IHom.

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

MwuHUManbHbBIN ypOBEHb BXO4HOIO TOKa FOTOBHOCTU 3aLLMUThbI:

- MOAAMAMNAB0H 1-5 AL e 0,7 A;

-NoAAMANAa30H 5-99 AL ... 3,5A.

2.7 ToTtpebnsemasi MOLLHOCTb BXOAHbIX LEenen asHbIX TOKOB MpuM TOKE, PaBHOM
MUHMMarbHOM ycTaBke Toka MT3 nogananasoHa...........cccevvevenenn... He 6onee 1,5 BA.

2.8 Pene ycTon4ymBO K BO34ENCTBUIO NMOMEX, UMEIOLUX creayroLlme napamMmeTpbl:

a) saTyxawowue konebaHusa yactoton 1 My no FOCT 29280-92:

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

nepuoaos;

- aMmnnNuTyda nepBoro MMmnynbca npu nNpogorbHoM cxeme nogkntodenus (2,50+0,25) kB,
NP NONEPEUHOM CXEME.. .. .eeueiteireeeeateateieaeeneanaaeanens .(1,0£0,1) kB;

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

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

- ANINTENBHOCTD UCTIBITAHMM ..ttt e et et e e eee e aiaeeeanns (2,0+0,2) c.

6) HaHocekyHaHble umMmnyrnbcHble nomexun no MOK 61000-4-4-95 (cTeneHb ecTKocTn 3,
KpUTEpUIM KavyecTBa PYHKUNOHUPOBaHUS A):

- B Liendx BBoAa aHanorosbix curHanos 1 kB;

- B LiensiX BbIBOAA ANCKPETHbIX curHanos 1 kB;

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

Pene ycTton4mBo K BO34ENCTBUIO:

- HA3KOYACTOTHbIX MOMEX (BKIH0Yas MOCTOSIHHLIN TOK M NnoMexu Yactoton Ao (10-20) klu);

- TApPMOHMK, KpaTHbIX OCHOBHOW 4acTtoTe, npoBanam n konebaHusiM Toka, U3MEHEHUAM
€ro 4acToTbl;

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

2.9 MexaHunyeckass M3HOCOCTOMKOCTb WCMONHUTENbHOro pene - He meHee 500 000
LIMKOB.

2.10 Vzonsaums mexay He3aBUCMMbIMU 3M1EKTPUYECKUMI LEeNSMN U MeXay 3TUMMU LiensiMu
M  KOPNYCOM B XONIOOQHOM COCTOSHUM MpU  HOPMarbHbIX KIMMaTUYECKUX  YCIOBUAX
BblaepxmnBaeT 6e3 npobos 1 NnepekpbITUS:

- UCNbITaTeNbHOE HanpshkeHue nepemeHHoro Toka 2500 B (gencrByowlee 3HayeHue)
yactoTtoun 50 Ny B Te4eHne 1 MUHYThI;

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

ConpoTtuBneHne n3onauumn pene, He MeHee:

- B XONIOQHOM COCTOSIHUM MPU HOPMarbHbIX KNuMaTtuyeckux ycnosusax ... 50 Mowm;

- B HarpeToM COCTOsIHUM npu Temnepatype 55 °C ... 10 Mow;
- B YCMOBUSIX NOBbILWEHHOW BnaxHoCcTN 98% npu Temnepatype 35 °C ....... 1 Mowm.
2.11 KonuyecTBO BbLIXOAHbLIX pene, B U KONIMYEeCTBO X KOHTaKTOB:
SANT-3-0OB. 1 pene, 1 3ambikaloWwmin 1 1 pasmblkaroLLmI;
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SATT-E- X 2 pene, no 1 3aMbIKaloLLEMY.
[nanasoH 3Ha4YeHNn KOMMYTUPYEMOTO HanpsXXeHUs NepeMeHHOoro Toka........ 24 - 250 B.
KommyTaunoHHasa cnocobHOCTb KOHTAKTOB pefie Ans akTUBHOW U MHAYKTUBHOW Harpysku

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

- NepemMeHHbIN ToK - MowHocTb A0 700 BA npu HanpsbkeHun oo 220 B n uncne 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 CpeaHNN CPOK CITYXKObI PEIIE ....oieiiiit et e eeaaeaes 16 ner.

Mpumep 3anmncu obo3HadeHuss pene nNpu 3akase M B LOKYMEHTauuMuM Opyroro u3genus
npuBeaeH B Npunoxenun b.

3  KOHCTPYKUUMNA PENE

3.1 KoHcTpykums pene obecnednmBaeT yCTaHOBKY BbICTYNAKOLWMM MOHTaXXOM C NepeaHum
N 3agHUM NpucoeanHeHeM NPOBOAOB.

3.2 KOoHTaKTHble 3aXMMbl BHELLUHNX NMPOBOAOB NPeayCMOTPEHbI AN NPUCOEOUHEHNS OBYX
npoBoAoB cedeHnem 1,5 mm?2 nnu ogHoro nposoaa ceveHnem 4,0 MM? ¢ NOMOLLbIO BUHTOB M4.

3.3 Pene unmeloT opraHbl ynpaBneHus Ans yCTaHOBKM 3HA4YeHUMA YCTaBOK U Bblibopa
XapakTepuCTUK U gMana3oHoB yCcTaBoK pene. KoHCTpyKuus perne obecnevymBaeT BO3MOXHOCTb
NNoMOUPOBaHUA NMUEBOW MNaHENM, MNpu 3TOM COXPAHAETCA BU3yasbHbIA  KOHTPOSb
YCTaHOBJIEHHbIX YCTaBOK.

3.4 Macca pene — He 6onee 0,95 «r.

3.5 NabapuTHble N yCTaHOBOYHbIE pa3Mepbl perie NpuBeaeHbl Ha pUcyHke 1, a pasmeTka
naHenu ans 3agHero NOAKNKYEeHUs NPOBOL4OB — HA PUCYHKE 2.
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30y, \{n 34 6

= /y /S ——

0 g T 90 0 gz ] 70
BupoBnexo B Ykpaiki 10 ==
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)
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PucyHok 1 - [abapuTHble 1 ycTaHOBOYHbIE pa3mepbl pene AJ1-3-OB n AJl-5X
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PucyHok 2 — PasmeTka naHenu ansa 3agHero nogkniodeHus nposogos AJl-3-0OB, AJl-5-X
3.6 Cxema noakntoveHna pene AJl1-3-OB n AJl-5-X noka3saHa Ha puUCyHke 3.

3.7 BHewHnn Bug nuueson naHenu n opraHoB ynpaeneHus pene AJl-3-OB n AJl-5-X
nokasaH Ha pucyHke 4 (pasgen 5).
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PEJIE MAKCUMAJIBHOI'O TOKA AJ1-3-OB, AJ1-5-X

Al-3-OB AJl-5-X
Obwwun 1A O6wumn 1A
5-20A )
®daza A 2 daza A 2241 2
1-5A 3 1-5A 3
4 4
K1 |— @)
5 L5
— _)4
| 6 6
K K2 |- 6)
| 7 17
- —
L8 Bxon ¢ 8
onoknposkn TO
9 <« 9
1-5A 10 1-5A 10
®aza C 5-20A 11 ®asza C s5o0a 11
(] (J
O6wmii IC 12 061wt IC 12
HasHaueHne BbIBOOOB: HasHayeHne BbIBOAOB:

1-3 — Bxogbl pa3bl A B 1-3 — Bxogbl a3kl A B COOTBETCTBUM
COOTBETCTBUM C AMana3oHOM C Anana3oHOM BXOAHbIX TOKOB;
BXO[HbIX TOKOB; 4.5 — HoOpManbHO Pa3OMKHYTbIE

5,6 — HOpManbHO 3aMKHYTbIe KOHTaKTbl UICNOMHUTENbHOro pene K1,
KOHTaKTbl UCNONHUTENbHOro pene K; 6,7 — HOpMaribHO Pa30OMKHyTblEe

7,8— HOpMarbHO Pa3OMKHYyTbIe KOHTaKTbl MICNOSTHUTENBHOrO pene K2;
KOHTaKTbl UCnonHuTensHoro pene K; 7,8 — BXxo4 BHewwHen 6rnoknposku TO;

10-12 — Bxoabl a3kl C B 10-12 — Bxoabl hasbl C B
COOTBETCTBUM C AMana3oHOM COOTBETCTBUU C AMANa3oOHOM BXOAHbIX
BXOAHbIX TOKOB. TOKOB.

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

Mpumeyanue. [pu noaknyYeHUU pene B LUefb KOHTPONUPYEMbIX TOKOB
Heo6xoguMoO OOGpaTUTb BHMMaHUEe Ha (Pa3sMpoOBKY BXOAHbLIX OOMOTOK TpaHCpeakTopa.
BxogHble oomoTtku ana ¢a3 A n C ponxkHbl ObITb BKMNKOYEHbl CUH()pA3HO, Hayano
KaXXgou oOMOTKM 0603HA4YE€HO TOUYKOM.

4  AJITOPUTM PABOTbI PEJIE

Mpn nogaye Toka Ha NepBUYHbIE OBMOTKM MPOMEXYTOYHOIo TpaHcopmaTopa NUTaHUS U
N3MepuTernbHbIX TPaHC(OPMaTOPOB TOKa CUrHanbl, NPONOpLUMOHanbHbIE MPOXOAALLMM TOKaM,
NoQdalTCa Ha COOTBETCTBYHOLIME BXOAbl MUKPOKOHTponnepa. [locne npeobpasoBaHusa u
BbIOOPKM MPOU3BOAUTCA MUX KOHTPOSb ABYMSI MOPOrOBbIMW 3fIEMEHTaMU, COOTBETCTBYOLLMMM
ctynenu TO u yyBcTBUTENBLHOM CTyneHn MT3.
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PEJIE MAKCUMAJIBHOI'O TOKA AJ1-3-OB, AJ1-5-X

CBeueHne csetogmogHoro vHamkatopa «MT3» 3eneHbiM LBETOM Ha NMLUEBOW NaHenu
CUrHanuMauMpyeT O MNPOTEKaHUU TOKa HOpMasibHOW BeENUYMHBLI (HWXe nopora yCTaHOBMEHHbIX
yCTaBOK). YpOBEHb BXOOQHOMO TOKa, AOCTaTOuYHbIN Anst paboThl pene, coctaBnseT He meHee 0,7
OT TOKa MMWHUMasrbHOW YCTaBKM COOTBETCTBYHOLEro nogananasoHa. [lpu HenpasunbHOM
BblGOpe yCTaBOK NO TOKY U BPEMEHU CBETOANOAHbIN nHankatop « MT3» HaumHaeT noovyepeHO
MUraTb 3efeHbIM U KpacHbIM LBETOM. OTO MPOUCXOAMUT B CreayloLmx cryvasix, OnMCaHHbIX B
Tabnuue 3.

Ta6bnuua 3
Ne Onwucanne owmnbkm Honyctvmsie Pabota pene
n/n YCTaBKM
1 YcTaHOBIEHbI HyIEBbIE YCTaBKU Imr3 21 A, |[lo cnegyowmm yctaBkam:
no Toky 1 (unu) sBpemenn MT3 TmMr320,1c | Im3=1A Turz=0,1c
Mpun BxoaHbIX TOKax =7,5 A
YcrtaBka no Toky MT3 Ha BpeMs OTKITHOYEHUSA
2 | nogananasoHe (1-5) A IMT3 <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
NCNOJSIb30BaHUN 3aBUCUMOM
4 | XxapaKTepucTuku cpabaTtbiBaHUs Turs <20 cC
MT3 (tuna pene PT-80 nnn PTB-
1) npeBbiwaet 20 ¢

YcTtaBka Tmra OrpaHMyYMBaEeTCs
3HayeHuem 20 ¢

Ctynenb TO mMoxeT OblITb BBeAeHa WM BbiBeAeHA C MNOMOLLBK  pblYaxka
MUKponepeknovatena ¢ obwen Hagnucbto «TO» Ha nuueBon naHenu. lNpu BBEOEHHOM
ctyneHn TO curHan ot noporoBoro anemeHta TO [>> npu ycrnoBuu OTCYTCTBUSI BHELLHEN
6nokmpoBkn ctyneHn TO (No WCNONHEHusM), 3anyckaeT TanMMep BpemeHu T>> n nocne
OTCYETa BbIOEPXKKM BPpeMeHU curHan o cpabatbiBaHuM nogaétca Ha pene K1 «Bbixog 1» n K2
«BbIxog 2» (N0 MCNOMHEHMAM) W 3aXWUraeTcsl MOCTOSHHBbIM CBEYEHWEM KpacCHbIM LIBETOM
ceetoamoaHbln nHankatop «TO». [Npu cHWXeHUn Toka Hwxe ypoBHs Bosspata ((0,7-0,8)
ycTaBkmn Toka MT3), curHan cHumaetca n pene K1 (K2) Bo3paliaetcsa B ICXOQHOE COCTOSAAHME,
HO He paHblue, YyeMm 4epe3 0,6+0,1 ¢ momeHTa cpabaTbiBaHus. [1py NOSTHOM UCYE3HOBEHUMU
BXxogHoro Toka, pene K1 (K2) Bo3BpalluaeTcsi B MICXOAHOE COCTOsIHME 6€e3 BblAEPXKKM BPEMEHMU,
a ceeToanoaHbIn nHaukatop «TO» racHeT.

YyscTBuTEnbHasa ctyneHe MT3 Bceraa BBegeHa B paboTy u cpabaTtbiBaeT C BblAEPXKKON
BPEMEHW, COOTBETCTBYKOLIEN BblOpaHHOW nepeknodatenem "X-ka" xapaktepuctuke. [lo
NCTEYEHMIO BbIAEPXKKM BpeMeHM (COrnacHo BblOpaHHOW XapakTepUCTUKE), COMpOBOXOAeMOW
YacTbiIM MMUraHMeMm KpacHbiIM LBETOM CBeToauoaHoro wuHaukatopa «MT3», curHan o
cpabaTtbiBaHun ctyneHn MT3 nopaetca Ha pene K1 «Bbixog 1» m K2 «Bbixog 2»
(No ncnonHeHusM), a CBETOAMOAHbIN nHAamMkaTop «MT3» 3aXunraeTcst NOCTOSIHHBIM CBEYEHNEM.
Mpu cHWxeHun Toka HXe ypoBHA Bo3spaTta ((0,7-0,8) yctaBku Toka MT3), curHan cHumaeTcs
n pene K2 (K1) Bo3BpalyaeTcs B UCXOAHOE COCTOSIHWE, HO He paHblue, Yem yepes 0,610,1 ¢
MoMeHTa cpabartbiBaHusa. [lpM NOMHOM MCYE3HOBEHUM BXOOHOro Toka, pene K2 (K1)
BO3BpaLLaeTCa B UCXOOHOE COCTOsIHME 6e3 BblAEPXKKN BPEMEHMU, @ CBETOONOLHbIN NHANKATOP
«MT3» racHer.

KoHTtakt pene «Bbixog 2» [llyck MT3 (AJl-5-9, AJl-5-10) 3ambikaeTcsi MrHOBEHHO
(= 50 mc) B MOMeHT nycka ctyneHn MT3. Pa3mblkaeTcsi Nocne yMeHbLUEHUS1 BXOOAHOMO TOKa
pere Hwxe 3HavyeHus Toka Bo3BpaTa MT3, HO He paHble, yem 4yepe3 0,20+0,03 c nocne
cpabaTtbiBaHNA COOTBETCTBYIOLLIEN CTYMNEHWN, @ NPU YMEHbLLIEHMS BXOAHOIO TOKa pene o Hyns,
pa3mblkaeTcs 6e3 BblOEPXKKN BPEMEHW.
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PEJIE MAKCUMAJIBHOI'O TOKA AJ1-3-OB, AJ1-5-X

Anroputm paboTbl BHewHen 6rokuposkn TO cnepgytowmn (mcnonHeHusa pene AJl-5-2,
AJl-5-4, Al1-5-6, AJl-5-8, AJl-5-10):

1) BHewHWIi curHan 6rokMpoBKM MCNONb3yeTes TONbKO Toraa, ecnu ctyneHs TO BBeAeHa
(He OTKNtoYEeHa Ha NMLEBOW NaHenNu pene).

3) OcywectBnseTcs nyTeM 3amMblkaHus Knemm 8,9 pene ¢ NOMOLLIbKO BHELLHETO «CyXOro»
KOHTaKTa (Hanpumep, koHTakTamun 6,7 pene AJl-5-9, ycTaHOBNEHHOro Ha NPUCOEANHEHUN U
BblNosHALLWero pyHkumio «Myck MT3»).

2) Hanunume O6noknpoBKM onpedensieTca Kak pesynbTat nornyeckoro «W» curHana
BHELLUHEX OnOKMPOBKM (3aMbIKaHME «CYXOro» KOHTakTa) W [OBYXCEKYHAHOrO MMMynbCa,
3anyLleHHoro no nepegHemy poOHTY curHana 6roknpoBkn. To ecTb BrnoKMpoBKa CHUMaeTCH
cpasy Xe npu WCYE3HOBEHUW CUrHana BHeLWHeW ONOKMPOBKM WM MNOCME OKOHYaHMa 2 C
nmnyneca. Taknm obpasomM, MakcumansHoe Bpems 6noknposaHms TO coctaensieT 2,00£0,03 c.

[Ana npocmoTpa WHMopmauum o nocnegHem cpabartbiBaHun pene no MT3 wnm TO
HeobBXoOUMO HaxaTb M OTNYCTUTb KHOMKy «lMamaTb» Ha nuueBon naHenu. Npu aTomM Ha
Bpems, npumepHo 1,5 ¢, 3axuraetcsad MNOCTOAHHbIM CBEYEHMEM KpacHbIM LBETOM
ceetoanoaHbii nngmkatop « MT3» nnu «TO», a 3atem racHeT. MIHhbopmaumsa o cpabaTbiBaHUN
3awmTbl obHOBNSETCA B NaMsaTM nocne odepegHoro cpabatbiBaHna no MT3 unu TO, a
npeablaywas — ctupaetcd. [Anga npocmoTpa MHdopMaumm o nocriegHem cpabaTbiBaHUKM perne
no MT3 mnu TO B TeyeHUn He MeHee 12 4yacoB MOCre OTKIYEHUS ToKa, perie OOSMKHO
HaxoaMTbCA NoA BO3A4eNcTBMEM paboyero Toka He MeHee 1 4. [apaHTMpPOBaHHOE KONMYECTBO
NPOCMOTPOB CBeToAMOAHOW uHAMKauun cpabatbiBaHna MT3 wnu TO npu OTCyTCTBUMK
paboyero Toka — He MEHee Tpex.

5 MNOPAAOCK 1 CMOCOB 3AOAHNA YCTABOK PEJIE

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

UT0Obl BbICTaBUTL paboyune ycTaBku, HEOBXOOUMO CHATb C perne NpOo3payHyro KPbILLKY,
ONs Yero BCTaBUTb OTBEPTKY B Ma3 MexXOy KOXYXOM W KPbILWKOW M O0CBOOOAUTL 3allerky.
[MepeBecTn B HY)XHOE MOMOXeHWEe nepeknovaTteny u ¢ NOMOLLBbID OTBEPTKW, BCTABNEHHOW B
LMWL, PYYKM Heobxo4MMOro noTeHunomeTpa, NOBEpPHYTL ee B MOMoXeHne, COOTBETCTBYIOLLEE
Tpebyemon ycTaBke.
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| I— —/1 —/3
MT3 TO MT3 TO MT3 TO
10 10 10
30, 60 8 12 30, 60 8 | 12 30, 60 8 | 12
6 14 6 14 6 14
4 16 4 16 4 16
0 I 90 2 1 18 0 I 90 2 1 18 0 1 90 2 1 18
3 6 1.0 ) 6 1.0 5 ] 1,0
0 12 9 0 5 2,0 0 12 9 0 5 2,0 0 12 9 0 5 2,0
I(A)=(1+I2)xK1  Kro=Z1+Z2 I(A)=(1+12)xK1  Kro=Z1+Z2 I(A)=(11+12)xK1  Kro=Z1+Z2
K1 0,1 1,0 Ki 0,1 1.0 K1 0,1 1.0
ke 01|80 ke 01|80 MamsTb K o1|g]o MamsATb
H3 = | H3-otkn H3 &= | H3-otkn H3 | &3] H3-otkn
*«all prag a|rs *+al prgg a|rrs Xl prgg a|rms
Bkn Otkn Bkn OTkn Bkn OTkn
TO L 5oue L2 100mo TOC 5o L2 fo0me 0 L 500me L2 4000
T(c)=(T1+T2)xK2 T(c)=(T1+T2)xK2 T(c)=(T1+T2)xKz2
30 60 30 60 30 60
0" £, 90 0" o, o0 0" £, 90
Bupobneto B YkpaiHi BupobneHro B YkpaiHi Bupobnexo B YkpaiHi
1 —1 | —
a) 6) B)

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

5.1 3agaHue yctaBok MT3
Habop 3HaueHunsa ycTaBku Toka cpabatbiBaHus MT3 ocywiecTBnsieTca Ha nepegHen
naHenun pene Apymsa noteHumomeTpamn «l1» n «I2» ¢ obwen Hagnucbio "MT3", a Takke
pbl4YaXXKOM MUKponepekntovaTens ¢ Hagnucbto «K1», KoTopbii MeeT ABa NONOXEHUA - «X1» K
«X1». 3Ha4YeHne ycTaBkM onpegensieTca no popmyne:
| = (I1 + [2)xK1, rge (3)

| — ycTaBka no Toky cpabatbiBaHns MT3, A;

l1 — 3HaYeHne No wkane noteHyuomeTpa li, A;

I2— 3Ha4yeHue no LwKane noteHumomeTpa lz, A;

K1 — nonoxeHue nepekntoyartens Kai.

Habop 3HayeHus yctaBkm BpemeHu cpabatbiBaHus MT3 ocyuiecTBnsieTcsa Ha nepenHemn
naHenu pene ABYMS nepemMeHHbIMU pesuctopamu "T1" n "T2" ¢ obuwen Hagnucblo «T,c» a
TaKkKe pbl4aXXKOM MuKporepeknodatena ¢ Haanucbio «K2», umerowmm gBa nonoxeHus -
«x0,1» n «x1». 3HayeHne ycTaBkm onpegenseTcsa no gopmyne:

T=(T1+ T2)xKz (4)

T — ycTaBka no BpemeHu cpabatbiBanmns MTS3, c;
T1 — 3HayeHuWe no wkane noteHumMomeTpa T1, C;
T2— 3HayeHue no wkane noteHunomeTpa T2, C;
K2 — nonoxeHue nepekntoyarens Ko.
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O6moTkm pene 1-3 n 10-12 gmanasoHa BxOAHbIX TOKOB (1-5) A BbigepxusatT 6e3
nospexaeHnn B TedyeHue 1 cekyHabl Tok neperpy3kn 50 A. O6bmoTkm pene 1-2 un 11-12
AnanasoHa BxoAHbIX TokoB (5-20) A BbligepxuBatoT 6e3 noBpexaeHun B TedeHne 1 cekyHabl
TOK neperpy3sku 200 A.

Mpn yctaBke Toka Gonbwe 3lH ycTaBka BpeMeHu cpabaTtbiBaHua MT3 He pomkHa
npeBbllaTb BPEMSI TEPMUYECKOM CTOMKOCTW, paccymTaHHoe no copmyne (5). Jonyctumbie
yCTaBkM BpemeHn cpabatbiBaHua MT3 npu kpaTHocTax neperpysku (3-20) npuBeneHbl B
Tabnuue 4.

Tabnuua 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

Bpems TepMnyeckon CTOMKOCTM BO BCEM [Mana3oHe KpaTHOCTEN Neperpyskn, HadnHas ¢
3IH, COOTBETCTBYET CrieaytoLemn 3aBMCUMOCTH:

T = 400/((Ipab/In)? - 3), roe (5)
T - BpeMsa TepMUYECKON CTONKOCTH, C;
Ipab — pabounin ToK, A;
IH — HOMUHanNbHbIN TOK Anana3oHa, A.

3aBuCUMble XapaKTepuUCTUKu cpabatbiBaHus Tuna pene PT-80 m PTB-1 HauvHaioT
paboTaTtb Npu KPaTHOCTU Meperpysku, npeBbllaoLlen ypoBeHb 1,2, ¢ y4eTOM MOrpeLLHOCTM
namepeHna Toka perne. Bblbop xapakTepuctuku cpabaTbiBaHUS BbINOMHAETCSA C NMOMOLLbLO
ABYX PbI4YaXXKOB MUKpOMepekntoyaTens ¢ obwen Hagnmucblo «X-Kay.

[na BbIOOpa HEe3aBUCMMOMW XapakTEPUCTUKM cpabaTbiBaHUA HeObXoaMMO YCTaHOBUTb
PbIYaXXOK MUKponepekrntoyaTena ¢ obwen Hagnucbto «X-ka» B nonoxenne «H3». [Ons
BblbOpa 3aBUCMMOWN XapakKTepucTukn cpabatbiBaHuss Tuna pene PT-80 Heobxognmo
YCTAHOBUTb pblYaXKn MUKponepeknoyaTenda ¢ obwen Hagnucbto «X-Ka» B MONOXEeHue
«H3-otkn» n «PT80». [Ins BbibOopa 3aBUCMMON XapaKTEPUCTUKU cpabaTtbiBaHus Tuna pene
PTB-1 Heob6xoanMO YCTaHOBUTb PbIYaXKNU MUKpOMNepeknoyaTensa ¢ obuien Haanmcbtlo «X-Ka»
B nonoxeHne «H3-otkn» n «PTB».
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3agaHne ycTaBOK BpEMEHM C 3aBUCUMbIMU XapakTepucTukamu cpabatbiBaHus MT3
NPOM3BOAMTCHA aHamnoOrMyHO BblAEPXKE BPEeMEHM C He3aBUCMMOW  XapaKTepUCTUKOW
cpabatbiBaHna. OHM [OMKHbI HaxoauTbes B guanasoHe ot 0,1 go 20 c. lMpu Gonbwmx
KpaTHOCTSX TOKa Bpemsi cpabaTbiBaHUMS  OrpaHu4MBaeTCs  BpPEMEHeM  [LONyCTUMOW
TEPMMNYECKON CTOMKOCTWU pene B COOTBETCTBUM C dopmynon 5 n tabnuuen 4. Mpadumyeckoe
npeacTaBneHne 3aBUCUMMbIX Xxapaktepuctnk tuna pene PT-80 u PTB-1 npuBeneHo B
MpunoxeHunn A.

5.2 3agaHue yctaBok TokoBon oTceyku (TO)

YcTaBku cpabaTbiBaHMs NO TOKY OTCEYKM 3a[atoTcsl B ONSX (KPATHOCTAX) OT YCTaBKM
TOKa cpabatbiBaHua MT3.

Habop 3HadeHuss yctaBkm TO ocywiecTBnsieTcs Ha nepegHen naHenwu pene LBYMs
nepemMeHHbIM1 pesucTopamn “Z1", "Z2" ¢ obwen Hagnucbo "TO". 3HayeHne KpaTHOCTU
yctasku TO onpepgenseTca no popmyne:

KTo = (Z1 + Z2), roe (6)
KTO - 3HaueHne kpaTtHocTu ycTaskn TO,;
Z1 — 3Ha4YeHWe No LwkKane noteHumomeTpa Zi;
Z2 — 3Ha4YeHune no Lwkane noteHunomeTpa Zo.

CnegyeT umeTb B BMAY, YTO NpU BbIOOpE KPAaTHOCTM MaKCUMAaribHbIM TOK OTCEYKMU
AomkeH ObiTb He OGonee 50 A Ha nopgamanasoHe (1-5) A u He 6onee 200 A Ha
nogananasoHe (5-30) A.

Mpyn HeoOXoOMMOCTM  OTKIOYEHUA OTCEYKM cnegyetr nNepemMecTUTb  PblYaKoK
MUKponepekntodatens ¢ obwenn Hagnucbto «TO» B nonoxeHve «OTkn». Ecnn pblyaxkok
MUKpOMepekrntoyaTena HaxoauTca B MonoxeHun «Bkn», TokoBas oTceyka YHKUMOHUPYET,
TakKe €eCTb BO3MOXHOCTb €€ AUCTaHUMOHHOW ONOKMPOBKM MYTEM 3aMblKaHUS HOPManbHO
Pa30OMKHYTOrO KOHTaKTa, MNOAKIMKYEHHOro K KOHTaktam 8-9 KknemmHowm Komnogku (no
NCMOMNHEHUAM).

Mpn ycTaHOBKe pblyaXka MUKponepeknovaTensa ¢ odbuwen Hagnucbo « TO» B NonoxeHue
«OTKN», TOKOBasA OTceyka pene OyaeT OTKMIYEHA HE3aBUCMMO OT COCTOSIHUSI BHELLHEro
HOpMaribHO Pa30MKHYTOr0 KOHTaKTa, MOAKMYEHHOro K knemmam 8, 9. Takke, Npy 3amblKaHWM
BHELLUHEro HOpMaribHO Pa30OMKHYTOrO KOHTakKTa, TOKOBasi oTceyka pene OyaoeT OTKMyeHa
HEe3aBMCMMO OT MOSIOXKEHUS pblYaXkka MUKponepekntodaTensa ¢ obwen Hagnucbto "TO" Ha
nepegHen naHenun, axe ecnm oH HaXo0AUTCS B NONOXeHUn «Bkny».

3agaHne 3a4epXkM  TOKOBOWM  OTCEYKM  BbIMOSHAETCA Npyv  MOMOLWLM  pblYaxka
MUKponepekntoyaTens ¢ obwen Hagnucbto «TO». JleBoe nNonoXxeHne COOTBETCTBYET BPEMEHMU
cpabatbiBaHna 50 mc, npaBoe MONOXEeHWe COOTBETCTBYET BpeMeHu cpabaTbiBaHus 100 mc
nnun 200 mc n 400 mc, COOTBETCTBEHHO, (MO UCNOSTHEHUAM corfnacHo Tabnuue 1).

lMocne BbICTaBMNEHWsI YCTaBOK HEOOXOAMMO 3aKpbiTb perie  KPbIWKOW, a npu
Heob6xoaMMOCTN NNOMBUPOBaHKS, YCTaHOBUTbL MacTU4YHy0 NroMby Ha cneumansHon Bblbopke
“ 0 ” KpblILKKN pene.

6 PASMEWEHME N MOHTAX

KoHcTpykuus pene obecneunBaeT yCTAaHOBKY BbICTYNAOLWMM MOHTaXOM C NEPEAHUM UMK
3agHUM NpucoeanHeHnemM npoBoaoB. Pene noctaBnalTCs B UCMOMHEHUN AN1S BbICTynakoLwero
MOHTa)a Ha MNIOCKOCTb UMW pPenkKy Cc NnepeaHumM npmucoeanHeHnem nposoaos. KpenneHue pene
ocyliectendaeTca BuHTamun M4.

YCTaHOBOYHbIE pasmepbl NpU KpeNSIEHNN pene co CTOPOHbI NNLLEBOWN NaHeNn NpuBeaeHsb!
Ha PUCYHKe 1, a Npu KpenseHun c3aan — Ha PUCYHKe 2.

Mpn 3agHem npucoeavHeHUM MNPOBOAOB pefie YyCTaHaBnMBaeTCs Ha MaHenb C
OTBEPCTMEM, BblpE3aHHbLIM COrfacHO PUCYHKY 2, N Kpenutca BuHTammn M4. [Ona 3agHero
NPUCOEANHEHUST NPOBOAOB HEOOXOOMMO CHSATb KPbIWKA C KIIEMM M MEPECTaBUTb BUHTbI C
wanbamm Ha Opyryo CTOPOHY KIEMMHOW konoAku. locne nepectaHoBKM BUHTOB C OOHOMW U
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OpYrov CTOPOHbl KMNEMMHOM KOJIOAKA YCTaHOBUTb KpbIWwKW. [ONa CHATUA KpbIWKU ee
HeobXxoaUMO NpwKaTb HANPOTUB YETBEPTON N OEBATON KIEMM U CABUHYTb BNpaso.
KOHTaKkTHble 3aXuMMbl BHELLUHMX MNPOBOLOB MpedycMaTpuBaloT MPUCOedNHEHNE [OBYX
NpoBoAoB ceyeHnem 1,5 Mm?2 nnu ogHoro nposoga ceveHnem 4,0 MM? ¢ MOMOLLbIO BUHTOB M4.
MecTo yCTaHOBKM pene AOMKHO ObiTb 3aluMuweHo OT nonagaHua BoAbl, Macna,
3MYnbCUK, OT HENOCPEACTBEHHOIO BO34ENCTBUA CONHEYHOW paguaumn.

7 MOPAOOK BKIMKOYEHUA

Pene BbinyckaeTcs MNOSIHOCTbIO OTPErynMpoBaHHbIM UM He TpebyeT npoBedeHUs
OOMONHUTENBHOW PErynMpoBKNM Npu aKcnnyaTauun. Pene He <BNsSeTCaS M3MeEpUTESbHbIM
Npnbopom, NO3TOMY YCTAHOBKY M KOHTPOSb TOKa cpabaTbiBaHUsA crnefyeT npou3BoguTb MO
amnepmeTpy Heobxo4MMOro Knacca TOYHOCTMW.

Mpn akcnnyaTauun pene B COOTBETCTBMM C TEXHUYECKMMWU YCHOBUSMM U HACTOALLUM
PYKOBOACTBOM MO 3KCMnfyatauuMm B TeYeHMe cpoka CnyxObl, B TOM 4YMcre nNpu HenpepbiBHON
paboTe, npoBedeHue pernameHTHblx pabot He Tpebyetcs. [llepen ycTtaHOBKOM pene Ha
00bekT, a Takke nocne ANUTENbHOMO XpaHEeHWs pene, pPeKoMeHOyeTCcsi NPOBEpPUTb €ro
PYHKUNOHUPOBAHME MpK YCTaBKax, Ha KOTOpbIX Npeanonaraetca paborta pene.

Mopsiaok NpoBepkun pernie Ha pabo4ynx ycTaBkax:

- cobpaTb cxemy 4ns NnpoBepku paboyen ycTaBku pene, AN Yero NoaKMioYmTb K BbIXoay
aBTOTpaHcopmaTopa nocrnenoBaTenibHO peocTaT UnNn TpaHcdopmaTop Toka, amnepmeTp u
Bxog pene (knemmbl 1-2, 1-3, 10-12, 11-12, B 3aBMCUMOCTU OT TpebyemMoro nogamanasoHa);

- NMNaBHO YyBenu4YMBasi aBTOoTpaHC(OpPMaTopoM MU peocTaToM BXOOHOW TOK Ao6UTbCS
cpabaTbiBaHUs pene. CHMXasa BXOOHOW TOK, y6eauTbes, 4TO pene BO3BpallaeTcs B UCXo4HOEe
COCTOsiHME npu Toke, paBHoMm (0,70-0,95) Toka cpabaTbiBaHUS;

- NPoOBepKy BpeMeHwn cpabaTtbiBaHUsA perne criegyeT NpoBoAUTb Ha pabouymx ycTaBkax
nyTem nogadn ckaykom Toka, paBHOro 1,2 Toka yCTaBKM.

lMepen BBOOOM perne B aKcnyaTauuio, Heobxoammo:

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

2) Npon3BECTN HACTPOWKY penie B COOTBETCTBMM C pas3gesioM 5 4aHHOro pykoBoacTBa no
aKcnnyaTauum,

B uensx 3awuTbl OT HECaHKUWOHMPOBAHHOMO W3MEHEHMSI YCTaBOK peKoMeHOyeTCs
onnomonpoBaHne BEPXHEN NPO3PaYHOM KPbILLKN perne.

[encTeus B akCTpeMarnbHbIX YCIOBUSX.

Mpn nosiBNEHMM NPU3HAKOB HEUCNPABHOCTU UMW neperpesa pene (peskun 3anax, AbiM 1
T.N.) Heo6xoaUMO:

- obecTounTb pene;

- BbIACHUTb MPUYNHBI HEUCMPABHOCTY;

- YCTPaHUTb HEUCMNPABHOCTb.

Ecnv nocne nogaynm TOKOB CBETOAMOOHLIA WHOMKATOP MUraeT KpacHbiM LIBETOM C
yactoTon oguH pa3 npumepHo B (1,5-2,0) c, Heob6xoAMMO NpPOM3BECTUM MPOBEPKY
PYHKUMOHNPOBAHWS pene Ha yCTaBKax, Ha KOTOpbIX NpeanonaraeTtcs ero padora.

8 TPEBOBAHNA BE3OIMNMACHOCTU

8.1 KoHcTpykuusa pene obecneynBaet 6e30nacHOCTb OBCNyXMBaHUS B COOTBETCTBUU C
NOCT 12.2.006-75 u saBndetca noxapobesonacHou. 1o cnocofy 3awuTbl OT MOpaxeHus
SNEKTPUYECKMM TOKOM pene cooTBeTcTBYOT knaccy 0 no NOCT 12.2.007-75.

8.2 CteneHb 3awmtbl obonouvkon pene — IP 40 NOCT14254-96, cteneHb 3awmTbl
KOHTaKTHbIX BbiBOAoB — [P 10 TOCT14254-96.

8.3 Pene noxapobesonacHo npu akcnnyatauun, B TOM YUCNEe MNPU BbIXOAE U3 CTPOS
OTAEenNbHbIX 3NTIEMEHTOB CXeMbl. BeposTHOCTb BO3HMKHOBEHMS Noxapa - He 6onee 10 Ha ogHO
pene B rog cornacHo NOCT 12.1.004-75
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9  TEXHUYECKOE OBCINY>XUBAHNE

TexHu4eckoe obcnyxnBaHme pene BKNOYaeT:

- NPOBEPKY NPV HOBOM BKNOYEHUN (Hanaaka) - H;

-nepBbii  NPOMPUNAKTUYECKMA  KOHTPOSNIb  C  MEPUOLAMYHOCTBI0  TEXHUYECKOro
obcnyxusaHus yctponcts P3A, Ho He 6onee 8 net — K1;

- TEXHUYECKMIN OCMOTP C NEPUOANYHOCTBLIO TEXHUYECKOro obcnyxmsaHus yctporcts P3A — K.

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

Tabnuua 5

Bug

PaboTbl, Npon3BOAMMbIE NMPU TEXHNYECKOM 0BCIYXMBaHUM
o6cnyxmBaHns

BHelHN ocMOTp: OTCYTCTBUE CIeJOB MeXaHUYEeCKUX NOBPEXOAEHUN
Kopnyca, KneMMHOW KOMNOLKU U 9f1eMEHTOB YrpaBneHus, oTCyTCTBue
1 OKMUCMOB Ha  MeTanfn4yeckux MOBEPXHOCTAX,  3anblfIEHHOCTH, H, K1
npoBepka psgoB  3aXMMOB W COCTOSIHUSE  UX  KOHTaKTHbIX
NOBEPXHOCTEN

M3mepeHne conpoTUBNEHNA M30MALMM HE3ABUCUMbIX Lienen mexay
cobon M NO OTHOLIEHMKO K KOprycy (MeraomMmeTpom C pabounm
HanpskeHnem 500 B, conpoTtusneHve wusonaumm — He mMeHee 50
Mom).

H, K1, K

BbicTaBneHne n npoBepka yCTaBOK B COOTBETCTBUN C MPUHATHIMU
4 NPOEKTHbIMU  PEeLUEeHNAMN W TEXHUYECKUMW XapaKTepuUCTUKaMu H, K1
(dyHKUMAMK) pene

lMpoBepka napameTpoB (ycTaBoK) cpabaTbiBaHUSA U KOIPULMEHTOB
BO3BpaTa Kakgoro M3MepuTenbHOro opraHa npv nogade Ha BxoAbl
pene TOKa OT BHELWHEro WCTOYHMKA, KOHTPOSlb COCTOSHMS
CBETOAMOL0B Npu cpabaTbiBaHUM.

H, K1

I'IpOBepKa BpeEMEHN Cpa6aTbIBaHM9| 3allnMT Ha COOTBETCTBUE

3aaHHbIM BblaepXXKamM BPEMEHM. H, K1

MpoBepka pabo4ymm TOKOM:

- NpOBEpKa NPaBWbHOCTU NOAKMIOYEHNS LiENen ToKa K YyCTPOWNCTBY;
7 - KOHTPOSIb MUKpOMepeknoyaTenen n 3Ha4eHNn ycTaBok; H, K1, K
- KOHTPOJIb 3HAYEHUN TEKYLLMX NapaMeTPOB N COCTOSAHUSA YCTPONCTBA
C NOMOLLIbIO U3MEPUTESbHBLIX NPUOOPOB.

3anpellaeTcs BCKpbIBaTh penie U CaMOCTOSATENbHO MPOM3BOAUTL €ro PEMOHT. PeMOHT
JOMKEH BbINOMHATLCA KBAaNMMULUMPOBaHHLIMU crieuuanMcTammn 3aBoaa-u3roToBuTens Unm ero
YNOMHOMOYEHHbIMW NpeacTaBuTensMu. PEMOHT B nocrnerapaHTUiHbIA Nepuoa Npou3BoanTcs
Mo JOrOBOPY C NPOU3BOAUTENEM.

10 XPAHEHWE U TPAHCIMOPTUPOBAHWNE

Pene [oOmkHblI XpaHUTLCA B YMakoBKE NPeanpUSATUS-U3rOTOBUTENS B OTaNNMBaEMbIX U
BEHTUNMPYEMbIX XpaHunuiax npu temnepatype oT 5 go 40°C n oTHOCUTENBHOW BMaXHOCTH
He 6onee 80 % npu Temnepatype 25 °C 1 OTCYTCTBUN B BO34YXE arpeCCUBHbIX NPUMECEN.

YCcnoBusi XpaHeHNs1 pene B yrNakoBKe M3roTOBUTENS OOMKHbI COOTBETCTBOBATL YCMOBUSAM
xpaHenuss 1(J) no FOCT 15150-69. [donyCTUMbIN CPOK COXPaHAEMOCTM B YNaKoOBKe
NpeanpusTUS-N3roToBUTENS — 2 roga.

YCcnoBusi XpaHeHNsa perne, BMOHTUPOBAHHbIX B annapaTypy, He AOSMPKHbl OTNn4aTbCca OT
yCrnoBWUW 3Kcnnyatauumu.

YCcnoBusi TpaHCNOPTUPOBaHWS pene B yNnakoBke NpeanpuaTust M3aroToBUTENS:
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- B YaCTU BO3OEWUCTBUS  MexaHu4veckux duaktopoB — KaTteropusa C  no
MOCT 23216-78;

- B YacTu BO3OEWNCTBUS KNMMaTUYeCKUX (PakTOpPOB BHeWHen cpebl — kaTteropus C no
FOCT 15150-69, npu 3TOM TemnepaTtypa OKpyXalollen cpedbl Npu TPaHCNOPTUPOBKE B
npegenax ot muHyc 40 go nntoc 55 °C.

Mpyn 9TOM ynakoBaHHble pene [JOSMKHbl OblTb 3alulleHbl OT HenocpeacTBEHHOro
BO3EeNCTBUS COSTHEYHOW paanaumm n atMocepHbIX 0CaaKoB.

Pene, npegHasHayeHHble AONA NPSAMOro 3KCNopTa, MOXHO B CreuvanbHOW ynakoBKe
TpaHCNoOpTMPOBaTb MOPCKMM TpaHCMOPTOM 6e3 orpaHuMyeHns paccTosHUs C cobnogeHnem
yKa3aHHOW BbllLe 3aLMThl OT BO3AENCTBUA KNUMATUYECKNX (paKTOpPOB.

Mpw TpaHcnopTMpOBaHUN perie B YCHOBUSX, OTNYAOLWNXCS OT YCIOBUW SKCnyaTauumu,
OHW JOSMKHbI BbITb CHATBI U YNakoBaHbl B YNAKOBKY NPeanpuATUS-U3roToBUTENS U 3aLLMLLEHbI
OT BO3JENCTBUSA KNMMATUYECKNUX (PaKTOPOB.

11 KOMIMMEKTHOCTb

B koMnnekT noctaBku BXOAUT:

P eI oo 1 wT;
PyKOBOACTBO MO 3KCTUIYATALMM ..oveneereteniiis ceeteneeeeeeeneeeeeneeaaenanens 1 wr;
0 1 L1 - BT 1 wr.

12 CBEOEHUWA OB YTUITN3ALINA

Mocne oTkasa pene (He noanexallero pPEMOHTY), a TakKe OKOHYaHUS Cpoka CryX0bbl, ero
yTunmnanpytoT. OCHOBHbIM MEeTOAOM yTunmsaumm siensieTcs pasbopka pene. Npu pasbopke
uenecoobpasHo pasgenaTb Matepuansl Ha rpynnbl. M3 coctaBa pene nognexaT yTunusaumm
YepHble M LBETHble MeTannbl, NnacTMacchl. YepHble MeTansbl Npu yTunm3aumm Heobxoanmo
pasgensiTb Ha CTanb KOHCTPYKUMOHHYK M 3MEKTPOTEXHUMYECKYID, a LBETHble MeTannbl — Ha
Meb U CnraBbl HA MEOHOW OCHOBE.

YTunusaums gormkHa MNpoBOAUTLCA B COOTBETCTBUM C TPebOBaHMSMU PErmoHarnbHbIX
3aKoHOOATenNbCTB.

13 TAPAHTUN N3ITOTOBUTEIA

M3rotoButenb rapaHTMpyetT CcooTBeTCTBME pene TpeboBaHUSM  KOHCTPYKTOPCKOM
AOKyMeHTauun npu cobnogeHnn notpedbutenem ycrnoBui TPaAHCMOPTUPOBAHUA, XPaHEHUS U
SKcnnyaTtauuun pene.

[[apaHTUWHBLIN CPOK akcnnyatauun 2,5 roga B npegeriax rapaHTUMHOIO CpoKa XpaHeHus
CO OHS BBOAA perie B aKCnsyaTaumio.

["apaHTUWHBLIN CPOK XpaHeHusa — 3,5 roga oT AaTbl U3FOTOBMNEHUSA pere.
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NPUNOXEHUE A
(Ob6si3aTenbHoOE)

t[c]
AN\ TNonoras xapaktepuctuka (aHanor PT-80, PTB-1V)

70
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Tyct=10cC

Tyct=5c¢C

Tyct=2C

Tyct=1cC

Tyct=0,5¢C

0,07
0,05

0,03
0,02

I/lycTt

0,01

1,17 1,5 2 3 4

1
' ZOX((I/IYCT _1)/6)1Y8 “er [C]

PucyHok A.1 — [Nonoras BpeMsTOKOBas xapakrepucTtuka (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

o 1
3OX(I/IVCT_1)3

+Tyer [C]

PucyHok A.2 — KpyTasa BpeMsTOKOBasi xapaktepucTtuka (tuna pene PTB-1)
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NMPUNOXEHUE b
3anucbk 0603HavYeHWs pene npu 3akase 1 B JOKYMEHTauMm apyroro nsgenus
B 3akase Ha pene AomkHO 6bITb YKa3aHo:
- HAaMMEHOBAHWe 1 TUN pene;

- KiMinMaTn4eckoe NCMNOoJTHEHNE N KaTeropuna pasmMeLleHn4,

Mpumep 3anucu obosHaveHusa pene AJ1-3-OB npu 3aka3e n B JOKyMEHTaLMXM ApPYroro
nsgenus:

«Pene makcumanbHoro Toka AJ1-3-OB Y3»

Mpumep 3anmncu obosHayeHuss pene AJI-5-X npu 3akase n B JOKYMEHTaUuW AOpYyroro
n3nenus:

«Pene makcumanbHoro toka AJ1-5-X Y3»
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