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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

UHcmpykmaxx dorkeH rnpoeodumbsCcsi 8 coomeemcmeuu ¢ delicmeyrowumM 8 opaaHu3auuu

10/10)KeHUEeM.
HanmeHoBaHue PiLs [aTa
BEpCUN
Bepcua Ne 0 OpurnHansHoe nsgaHve 22.09.09
Bepcna Ne 1 VisgaHne ncnpasneHHoe 1 ONOSIHEHHOe 27.05.10
Bepcus Ne 2 M3gaHne ncnpasneHHoe 1 JOMNONTHEHHOE 03.12.12
Bepcus Ne 3 M3gaHne ucnpaBfieHHOE W JOMOJTHEHHOE
Bepcua Ne 4 Vi3gaHue ncnpaBneHHoe 1 A0NONIHEHHOEe
Bepcusa Ne 5 VsgaHne ncnpasneHHoe 1 OOMNONHEHHOEe 12.09.13
Bepcus Ne 6 M3gaHne ncnpasneHHoe 1 JOMNOSIHEHHOEe 30.01.14
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1 HASHAYEHWE PEJIE

Pene wmakcumanbHoro Ttoka AJl-3, AJl-3-B (panee pene) npegHasHayeHo Ans
NPUMEHEHNA B CXeMax pPefieMHOW 3awuTbl U NMPOTUBOABAaPUNHOM aBTOMATUMKU B KayecTBe
pere, pearupyloLllero Ha MOBblEeHWe TOKa B KOHTPOSIMPYEMbIX Uensx, U KoOMMyTauuu
SNEKTpUYEeCcKUX Lenen npu AOCTUXKEHUW KOHTPONMpyeMbIMU NapamMeTpamMu ornpeaesneHHbIX,
npegBapuTenbHO 3aJaHHbIX YPOBHEN.

Pene wusrotaBnuBaloTCcad B KNUMaTtUYeCKUMX UCMONHeHMaxX Y kaTteropum 3 Mo
FOCT 15150-69 ons NnocTaBOK B palOHbl C YMEPEHHbBIM 1 XONOAHbIM KIMMaTOM.

Pene moryT akcnnyatMpoBaTbCsa B CrieaytoLlmx YCroBUSAX: 3aKpblTble HeoTannumBaemble
nomeLleHus, rae TemnepaTtypa U BNaXXHOCTb HECYLLECTBEHHO OTNNYaloTCs OT TemMnepaTtypbl U
BMNaXXHOCTU OKpY>KatoLLero BO3ayxa;

- AManasoH pabouunx temnepatyp — ot MmuHyc 40 go nntoc 55 °C npu BbICOTE MECTHOCTU
00 2000 m Hag ypoBHEM MOpPS, OTHOCUTENbHAs BNaXHOCTb OKpyXatoLlero Bosayxa — 4o 98 %
npun Temnepartype 25 °C (ucnonHeHue Y3).

- OKpyXawllasa cpefa He B3pblBOONacHasi, He coaepaliasi TOKOMPOBOASALEN Nbinw,
arpeccuBHbIX ra3oB M MApOB B KOHLEHTPAUUAX, paspyLuatroLwmnx U3onauuo U meTtannsbl.

MexaHuyeckne BHeLIHWE BO3OENCTBYHOLLUME (aKTOpbl COOTBETCTBYHOT rpynne M7 no
FOCT 17516.1-90.

Mpn 3TOM perne yCcTon4mBbl K BUOPALMOHHBIM Harpy3kam:

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

- B AmanasoHe 4actot oT 15 go 60 'y ¢ MakcumarbHbIM YCKOpEeHNeM 2g;

- B gnana3soHe yactot o1 60 go 100 'y ¢ MakcumanbHbIM ycKopeHuem 1g.

Pene BblaepxuBatoT:

- MHOrOKpaTHble yAapHble Harpysku OfuTenbHOCTb0 OT 2 A0 20 MC ¢ MakcumarnbHbIM
yCKOpeHuem 3g.

- MHOTOKpaTHbIE yaapbl ANMTENbHOCTLIO (2-20) Mc ¢ yckopeHuem 30 M/c? (3 g).

Pabo4yee nonoxeHve B NpOCTPaHCTBE — BEPTUKANBHOE.

2  TEXHUYECKUE XAPAKTEPUCTUKWN

Mo knaccudukaumoHHbIM npusHakam B cootBetctBMM ¢ [OCT 33698-82 pene
OTHOCUTCS:

- NO NPUHLMNY AENCTBUS — CTATUYECKOE;

- N0 BNAOY xapaktepuctuk cpabartbiBaHus: AJl1-3 — HesameaneHHoe, AJ1-3-B -
3ameqsieHHOe C He3aBMCUMOM BblAEPXKON BPEMEHMU;

- N0 cnocoby perynMpoBaHnNs yCTaBOK cpabaTbiBaHUSA — C NfaBHbIM perynnpoBaHueM;

- MO Yncny Anana3oHOB YCTaBOK TOKa cpabaTbiBaHMA — MHOrOAManNa3oHHOE;

- N0 BMAY LUKanbl yCTaBOK — C oLuMdPOBaHHOM LLKANON;

- N0 cnocoby MOHTaXa Ha naHenu 1 NPUCOeAMHEHNS NPOBOAOB - C BbICTYNAKOLLNM
MOHTaXXOM C nepegHuMm, nmbo 3agHMM NPUCOeANHEHNEM BHELLIHMX NPOBOOOB.

Pene oTtHocuTCA K ABYX(hasHbIM pefnie MakCuManbHOro Toka 6e3 onepaTMBHOMO NUTaHUA.
OcHoBHble TexHU4Yeckne xapaktepuctukm pene AJl-3 npuBegeHbl B Tabnuue 1, a AJ1-3-B - B
Tabnuue 2.

Tabnuua 1 - OCHOBHble TEXHUYECKNEe xapakTtepuctmkm pene AJl-3

MoTpebnsemas
MOLLHOCTb Ha
MWHUMAITbHOW yCTaBKe
no TokoBown uenun, BA

[lnanasoHbl ycTaBoOK
Nno TOKY HomuHanbHbIN TOK, A
cpabaTbiBaHus, A

[AnanasoHbl pabounx
TokoB (pas, A

1-4 1-25 2,5 1,5
4-12 4 -63 6,3 2,0
12 - 30 12-99 16,0 2,2
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Tabnuua 2 - OCHOBHble TEXHUYECKME XapakTepuctukmn pene All-3-B

[nana3oHsbl fnanasokel nnnogii?)rcliiﬂaaﬂ [lmanasoH yctaBokK
yCTaBOK MO TOKY | HOMUHanNbHbLIN .
pabounx TOKOB CpaGaTbIBaHUs ToK. A MWUHMMarbHOWN BblOepXXeK BpEMEHU
das, A A ’ ’ yCTaBKe No TOKoBoW | cpabaTtbiBaHus, C
uenun, BA
1-4 1-5 2,5 1,5
4-12 4-14 6,3 2,0 0,1-99,0
12 - 30 12 - 99 16,0 2,2

Ha nuueBon naHenu uMMeKTCs opraHbl ynpasneHuss C ouMppoBaHHOM LUKanou ans
YCTaHOBKM YCTaBOK No BpemeHu (Tonbko AJl-3-B) 1 ToKy, nepeknioyeHnss Anana3oHoB, a Takke
ABYXLBETHbIA CBETOANO, UHAPOPMUPYIOLLMIA O HOPManbHOM UMW 3aBbILLEHHOM 3HAYEHUM ToKa
n cpabaTbiBaHUN BbIXOQHOIO pene.

ToK ANUTENbLHOM TEPMUYECKOMN CTOMKOCTU - 2 IH.

ToK OOHOCEKYHOHOW TepMWYEeCKOW CTOMKOCTU MpU HOMWUHANIbHOM Toke [o 6,3 A
coctaBnseT He 6onee 30 IH, npn HoMMHanNbLHOM Toke Bonee 6,3 A — He 6onee 250 A.

Bpema Tepmmnyeckon CTOMKOCTM BO BCEM AManasoHe KpaTHOCTEW neperpysku, HadmHasa ¢
1,6 IH, cOOTBETCTBYET CrneayrLLen 3aBUCUMOCTH:

T = 100/((Ipa6/In)? - 2,3), roe (1)

T - BpeMsa TepMUYECKON CTONKOCTH, C;

Ipab — pabounin Tok, A;

IH — HOMUHanNbHbLIN TOK AMana3oHa, A.

Mpn kpaTHOCTAX neperpy3kn 6onee 1,6 ycraBka BpemeHu cpabartbiBaHus AJl-3-B He
AOIMKHA npeBbilwaTb BpeMsi TEPMUYECKOM CTOWMKOCTW, paccumtaHHoe no opmyne (1).
Honyctumas yctaBka BpemeHu cpabatbiBaHua AJl-3-B npu kpatHocTax neperpysku (1,6 —
10,0) npmuBeaeHa B Tabnuue 3.

Ta6bnuua 3
KpaTHoCTb neperpy3ku Ipab/lH | JonycTtumas yctaBka BpemeHu cpabaTbiBaHna AJl-3-B, ¢
1,6 99,00
1,7 99,00
1,8 99,00
1,9 76,34
2,0 58,82
2,5 25,32
3,0 14,93
3,5 10,05
4,0 7,30
4,5 5,57
50 4,41
6.0 2,97
7,0 2,14
8,0 1,62
9,0 1,27
10,0 1,02
KoadpumumneHT Bo3BpaTa:
- 10 MOMEHTAa cpabaTbiBAHNS BBIXOOHOIO PEIIE. ... . vt ineeieeitieiee e eieneaneannns 0,9-0,95;
- nocne cpabaTbiBaHUS BbIXOAHOTO PEITE......uuri ittt ate et et eneiiee e eneeneananns 0,7-0,9.
CpenHas 0OCHOBHas NorpeLlHoCcTb cpabaTbiBaHMSA NO TOKY onpegensercsa no popmyne:
0=% (4 +Imax/I) %, (2)
roe:
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Imax - MakcumanbHas ycTtaBka Toka COOTBETCTBYIOLLEro AnanasoHa pere;
| — ycTaBka, Ha KOTOpOW onpeaenseTcs NOrpeLwHoCTb.

Pa3bpoC NO TOKY CPABATBIBAHMS . .. ..ueeeeeeeeeeeee et eeee et eneeeeaeeeaeneneans He 6onee 2%.

CpenHas ocHoBHas norpelHocTb cpabatbiBaHnsa AJl-3-B no BpemeHu ......... 1% ot
MaKCMMaribHOM YCTaBKW gManas3oHa.

Pa3bpoc No BpeMEHN CPABATBIBAHMS .....oviueneieenieieaeeeiaeaeaneanenens He 6onee 0,5%.

Bpemsa cpabatbiBaHus BbixogHoro pene AJl-3 (npu HyneBonm yctaBke AJl-3-B) npwu
nosblWeHnn Toka ¢ ypoBHsA 0,85 Toka cpa6aTb|Bava no:

- 1,2 Toka cpabaTtbiBaHuS .. . He 6onee 50 mc;

- 3,0 Toka cpabaTbiBaHMS .. . He 6onee 30 mc.

Bpemsa cpabatbiBaHuA BbIXO/J,HOFO pene AJ'I 3 (I'Ipl/l HyneBom yCTaBKe AJl-3-B) npu
NOBbILEHWUM TOKa OT HyNnsa Jo:

- 1,2 Toka cpabaTtbiBaHuS .. . He 6onee 60 mc;

- 3,0 Toka cpabaTbiBaHMS .. . He 6onee 50 mc.

Bpemsa BosBpaTta (OTI'IyCKaHI/IFI) BbIXO,L'l,HOFO pene np|/| yMeHbLueHI/II/I TOKa C ypoBHA 1,2
TOKa cpabaTbiBaHUA O:

- 0,7-0,8 TOKA CPABATBIBAHMS ......veneieiite et et e e e ee e e aaeeaeaa e He b6onee 50 mc;

o 1 1Y/ 1 = F PP He 6onee 30 mc.

CpenHAsi OCHOBHasi MOrpeLlHOCTb K KOHLY Cpoka criyxbbl He npesbiwlaeT [ABOWHOMO
3Ha4YeHWst NOrPeLLIHOCTU, YKa3aHHOM BblLLE.

[lononHuTensHasa NOrpeLHoCcTb cpabaTbiBaHMSA MO TOKY U BPEMEHM OT TemnepaTypbl He
npesbiwaet 0,1% Ha 1 °C.

KoMmyTaunoHHas cnocobHOCTb KOHTAKTOB B LiensxX nepeMeHHOro Toka — okono 250 B-A,
AC-22 no ACTY 3020-95.

Pene ycTonuymBbl K BO3AENCTBUIO CrieadyoLWmnx BUOOB NOMeX:

- noBTopsoLmnecs konebartenvHble 3aTtyxatowme nomexm (K3IM) ¢ yactoton konebaHumn
(1,0£0,1) Ml'u, mogynb ormbatrowen kotTopbix ymeHbwaetcs Ha (50+10) % oTHOCUTENbHO
MakcumarnbHOro 3HadeHus nocrne 3-6 nepmonos, yactota nostopeHun K3l — (400140) Iy,
BHyTpeHHee conpoTtuBneHne wuctovyHmka K3l — (200+40) Owm, Haubonbliee 3HayeHue
HaNpsPKEHUS BbICOKOYACTOTHOMO MMMynbCa MOMEXW MNpu Nogayvye ero Ha BbiBOAbl BXOLHOM
BO3JENCTBYIOLEN BENUYUHBI UCMBLITYEMOrO pefie Nno cxemam "nposof - NpoBoa" n "nposoa-
zemna" — (1,0£0,1) kB;

- HaHoCeKyHOHble  wumnyrnbcHble nomexu  (HWM), npegcrasnsawowme  cobou
nocnefoBaTesNibHOCTb Nayek UMMNYNbCOB MOMOXUTENBHOM UM OTpULATENBHOM MONAPHOCTU C
YacToTon MMMynbcoB B nadvke (5t1) klu, ONMTENbHOCTLIO UMMynbca - Ha ypoBHe 50 %
MMKOBOroO 3Ha4veHus (50+15) He, 4nUTEeNbHOCTLIO PPOHTA MMNyNbCoB Mo ypoBHO 10 % 1 90 %
MUKOBOro 3HadeHus (511,5) HC, ONUTENbHOCTBIO Navku umnynbcos (15+3) Mc ¢ nepunogom
cneposaHus nadvek (300+15) mc;

- anekTpocTatuyeckue paspsgbl 4o 6 KB npu koHTakTHOM paspsge vnv go 8 kB npwm
BO3OYLWWHOM paspsae Ha Kopryc pere M Ha Te ero TOYKW, KOTOpble [AOCTYMHbI
obcnyxuBatoLemy nepcoHany npu aKcniyatauumu;

- MarHMTHOE Morie NPOMbILUIEHHON YacTOTbl C HanpsXeHHoCcTbIo A0 30 A/m;

- MMMyNbCHOE MarHWUTHoe nosne, npeacrasngwwee cobon MMMyNbCbl ANUTENBHOCTBIO
8/20 mkc ¢ amnnutygon go 300 A/wm;

- HU3KOYacTOTHble nomexu yactoTon Ao (10-20) k).

Pene yctonuuBbl K BO3OEWUCTBMIO TOKOB TapMOHMK, KpaTHbIM OCHOBHOW 4acToTe,
N3MEHEHNI0 YaCTOTbl U HECUMMETPUN TOKOB.

= ot o= T 0= 1 [ He 6onee 1 Kr.

MexaHuyeckass ¥ KOMMYyTaUMOHHas W3HOCOCTOMKOCTb WCMOSMHUTENBLHOrO pere - He
meHee 500 000 uuknos.

ConpoTuBrieHne n3onauumn pere, He MeHee:

- B XONIOQHOM COCTOSHUW NPWU HOPMasbHbIX KITMMaTUYECKUX YCIOBUSAX. ............. 50 Mow;
- B HarpeToM COCTOAHUM Npu TeMnepaType 55 °C. ..o, 10 Mowm;
- B YCNOBUAX NOBbILWEHHON BriaxxHoCTU 98% npu Temnepatype 35 °C.................. 1 Mowm.
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KOMNMNUECTBO BBIXOOHBIX PEITE. .. .ttt ettt ettt et ettt e e e et et e et e e e e eae e e e neeeeaaneenens 1.
Bua 1 KONNMYECTBO KOHTAKTOB PEME ......vvnenennnn.. 1 3amMblikaoWmin n 1 pasmbikaroLLNNA.
(@7 0 o] qed 117/ 1o)== 1 [= T He MeHee 12 ner.

MabapuTHble M YCTaHOBOYHbIE pa3Mepbl pene npuBedeHbl Ha pucyHke 1, pasmeTka
naHenun ans sagHero NoAkNYeHNa NPoBOAOB - Ha PUCYHKe 2. BHelH BUA NMuUeBon naHenm
n opraHoB ynpasrieHus pene AJl-3 nokasaH Ha pucyHke 3, AJl-3-B - Ha pucyHke 4. Cxema
BHELUHUX NOLKMNIOYEHUN pene npuBeaeHa Ha pucyHke 5.

Mpumep 3anmcu obo3HaveHust perne Npu 3aka3e M B AOKYMEHTauUW Opyroro vMsgenus
npvBeaeH B NpunoxeHuun A.
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PucyHok 1 - [abapuTHble n ycTaHOBOYHbIE pa3mepbl pene AJl-3, AJ1-3-B
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PucyHok 2 — PasmeTka naHenun ansa 3agHero nogkrodeHuns nposogos All-3, AJl-3-B

pee; 7
\HEJIW JIJISL 3aJHETO MO IKJIFOYEHHS IPOBOIOB
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PucyHok 3 — BHelwHUW BMA NnUeBOn NaHenn n opraHos ynpasneHus pene AJl-3
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PucyHok 4 — BHelwHun Bug nuueBon naHenu n opraHos ynpasneHuna pene AJl1-3-B
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HasHauyeHne BbIBOOOB:

1-4 — Bxoabl hasbl A B COOTBETCTBUN C
HOMMHaNbHBLIM TOKOM;

5,6 — HOpMarbHO 3aMKHYTbIE KOHTAKTbI
BbIxogHoro perne K;

7,8 — HOpMarnbHO Pa3OMKHYTbIE KOHTaKTbI
BbIxogHoro perne K;

9-12 — BxoAabl a3bl C B COOTBETCTBUN C
HOMMHaNbHBLIM TOKOM.

PucyHok 5 — Cxema BHelHNX nogkntoveHunn pene AJl-3, All-3-B

MpumeyaHue. MNMpu nogknoyYeHMU pene B LieNb KOHTPONUPYEMbIX TOKOB
Heo6xoAuMO OOpaTUTL BHMMaHMe Ha Pa3snpoBKY BXOAHbIX OOMOTOK TpaHCpeaKTopa.
BxogHble o6moTku ans ¢a3s A n C gonxHbl ObITb BKNOYEHbI CUH(A3HO, HaYano
Ka)Xaon oOMOTKN 0003HAYEHO TOUYKOMN.

3 HACTPOWKA YCTABOK
Paboune ycTaBkum BbICTaBAAlTCA cnegywowum  obpasom. HeobxoguMmo  CHATb

npo3pa4Hyto KpbIWKY C perne, And 4ero BCTaBUTb OTBEPTKY B Na3 MeXxay KOXyXomM un KprLIJKOI7I n
9
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ocBoboaMTb 3aulenky. [lepeBecTn B HY)XHOE MOMOXeHWe nepeknovaTteny u ¢ NOMOLLbIO
OTBEPTKM, BCTABMEHHOW B LUMML PYYkM HeobxoOuMOro noTeHUMoMmeTpa, MOBEpPHYTb ee B
NonoXeHne, COOTBETCTBYIOLLee Tpebyemon ycTaBke,

YcTaBkM B perne no TOKYy BbICTaBNAKTCA MoTeHumomeTpamun |y n I, nmetrowmmu
oumpoBaHHyHo LIKany, a Takke nepekntoyaTtenem K, Ha gsa nonoxeHus (0,1 n 1). YcraBka no
TOKY onpefensieTcs no opmyrne:

I =(l1+ I2)x K, raoe (2)

| — yctaBka no Toky cpabartbiBaHus, A;

l1 — 3HayeHwne no wkane noteHynomeTpa |y, A;

I, — 3Ha4eHue no Lwkane noteHuuomeTpa Iy, A;

K| — nonoxeHue nepekntovatens K.

YcTaBkn B pene no spemeHun cpabatbiBaHna AJl-3-B BbicTaBnsawTCa noTeHUMomMeTpamm
Ty n T, wnmewwmMmn ouudpoBaHHYIO LWKany, a Takke nepeknodatenem Ky Ha paBa
nonoxeHnsa(0,1 n 1). YctaBka no ToKy onpegensieTca no dpopmyne:

T=(T1+ T)x Ky, rge (3)

T — ycTaBka no BpemMeHu cpabaTtbiBaHus, C;

T4 — 3HayeHWe no wkane noteHumMomeTpa Ty, C;

T, — 3Ha4eHuWe no wWkane noteHuymomeTpa Ty, C;

Kt — nonoxeHune nepekntoyartens K.

BHumaHue! YctaBka no BpemeHu cpabartbiBaHua AJl-3-B He AomnkHa npeBblwaTtb
BpeMsi TEpMUYECKON CTOMKOCTU perne, onpeaensiemoe no c¢gopmyne (1). Npu BbIGOpE
yCcTaBOK  HeobxoauMmo PyKOBOACTBOBaTLCA  AaHHbIMW, npuBeAeHHbIMU B
Tabnuuax 1 n 2.

[Mocne BbICTaBNeHUst YCTaBOK 3akpbiTb pene Kpblwkon. [Mpun HeobxogmmocTtu
NNomMobMpoBaHNSA, yCTaHOBUTb MacTUYHYIO MOMBY Ha crieumanbHon Bblbopke “ 0 7 KPbILLKK.

4 PABOTA PEJE

Pene ctaHoBuTtca paboTocnocobHbIM npu nNpoxoxaeHun no dase A nnm C Toka Bbllle
ypoBHS 0,75 OT MMHMMAanNbHOIO TOKa NOAKNKYEHHOrO AnanasoHa. Npu atom BeixogHoe pene K
oTknoYeHo. Ecnn yctaBka no Toky Bbiwe 30 A, a COOTHOLIEHNE MexXay YCTaBkamu Mo TOKY U
BpemeHn AJl-3-B B cooTtBeTcTBUM C Tabnuuen 2 BblbpaHbl HEBEPHO, CBETOOAWNOAHbLIV
nHamkaTtop K HaumMHaeT noovepeaHo MuraTb 3efeHbIM U KPpacHbIM LBETOM. OTO O3HA4aeT, YTo
HeobxoauMO CHU3NTL Bpemsa cpabaTbiBaHus AJl-3-B oo gonyctmmMoro ypoBHSI COrfnacHoO
Tabnuue 2. Ecnn 3HadeHWe npoxogsdwero TOKa HMKe nopora HaCTPOWKU YCTaBKW,
ceBeToanoaHbii uHamkatop K cBetutca 3eneHbiM  uBeTOM. [lpy npeBbIlEHUN YPOBHSA
HacTpounku yctaBkm no Toky AJl-3 BbixogHoe pene K Bkntovaetcs 6e3 3agepxkn, a y AJl-3-B
BKINIOYaeTCs TaMep 3a4epXXKU Ha BKAOYEHMEe M cBeToAMOoAHbIN uHamkaTop K 3axwuraetcs
YacTbIM MUraloLWKMM KpacHbIM UBeToM. [Mocne BKMoYeHns BbIXOAHOro perne K ceBeToanoaHbIn
nHamkaTop K cBeTUTCS KpacHbIM LBETOM MOCTOSIHHO. EcCnn TOK CHM3MNCA OO0 3HayeHus,
onpegeneHHoro koadduunueHToM BO3BpaTa, BbixogHoe pene K oTknwyaetcs, a
ceeToamoaHbln uHankatop K CcHoBa 3axuraeTca 3eneHbiM UBeTOM. B cnyyae nosHoro
OTKMNIOYEHMs ToKa CcBeToaMoaHbIN nHamkaTop K racHeT.

5 PASMELLEHNE N MOHTAX

KoHcTpykums pene obecnevmBaeT yCTaHOBKY BbICTYMAKLLMM MOHTaXXOM C NEPESHUM Unn
3agHUM NpucoeanHeHnemM npoBogoB. Perne noctaBnsoTCca B UCNOSTHEHUM N4 BbICTYNAOLWEro
MOHTa)ka Ha NIIOCKOCTb UIMK PeNnKy ¢ nepeHUM npucoeauHeHnemM nposonos. KpenneHuve pene
ocyllectendaeTcsa BuHTamn M4.

YCTaHOBOYHbIE pasmepbl NpU KpenneHnn pene co CTOPOHbI NIMLEBOW NaHeN NpuBeaeHb!
Ha PUCYHKe 1, a Npu KpenseHun c3aan — Ha PUCYHKe 2.

Mpwn 3agHemM npucoedVHEHUW MPOBOAOB perie ycTaHaBnNMBaeTCs B OTBEPCTME MaHenu
(pucyHok 2) n kpenutca BuHTammn M4. [Ina 3agHero npucoeguHeHus NpoBogoB Heobxoanmo
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CHSITb KPbIWKM C KNEMM W NepecTaBuTb BUHTbI C wanbamu Ha OPYyrytd CTOPOHY KNEMMHOM
Konogku. locrne nepectaHOBKM BUMHTOB C OAHOW M APYroM CTOPOHbl KIEMMHOMW KOMOAKM
YCTAHOBUTb KPbIWKK. [NA CHATMA KPbIWKM €e HeoBXOAMMO npuxaTb HanpoTUB YEeTBEPTOM U
OEBATON KNEMM M COBWHYTb BNPaBo.

KOoHTaKkTHble 3aXMMbl BHELLUHMX MPOBOAOB npefycMaTpuBaltoT MNpUcoeauHeHue ABYX
npoBoaoB cevyeHnem 1,5 MMZ Unu ofHoro nposofa ceyeHvem 4,0 MM C nomMoLLbo BUHTOB M4,

MecTo yCTaHOBKM perne [OfMKHO ObiTb 3aliMweHo OT nonagaHusa BoAbl, Macna,
9MYnbCUK, OT HENOCPEACTBEHHOIO BO34ENCTBUA CONHEYHOW paguaumn.

6 [NOPAOOK BKINKOYEHNA

Pene BbiNyckaeTca MNOSIHOCTbIO OTPEryniMpoBaHHbLIM U He TpebyeT npoBeaeHUs
OOMONHUTENBHOW PErynMpoBKA Npu  aKcnnyataumn. Pene He sBNsSieTCS M3MepUTENbHbIM
npnbopom, NO3TOMYy YCTAHOBKY M KOHTPOSb TOKa cpabaTbiBaHUsA crnegyeT Npov3BOAnUTb MO
amnepMeTpy HeobxoaMMOro Kracca TOYHOCTM.

Mpn akcnnyaTaumMm pene B COOTBETCTBUN C TEXHUYECKMMW YCMOBUSIMU W HACTOSLLUM
PYKOBOACTBOM MO 3KCnfyaTtaumMm B TeYeHMe Cpoka cryxbbl, B TOM 4Mcne npu HenpepbiBHON
paboTe, npoBedeHWe pernameHTHbIX paboT He Tpebyetca. [Nepen ycTaHOBKOW pene Ha
00beKT, a Takke nocne ONUTESNbHONO XpaHeHUs pere B coCTaBe annapaTtypbl, pekoMeHayeTcs
NpoOBEPUTb €ro PyHKLMOHMPOBAHME Ha yCTaBKax, Ha KOTOpbIX npeanonaraeTcs paboTa pene.

Mopsagok npoBepkn pene Ha paboynx yctaBkax:

- cobpaTb cxeMy A4S NPOBEPKM paboyen ycTaBku perne, Ans Yero NoakniovnTb K BbIXxogy
aBTOTpaHcopMaTopa nocnegoBaTeNlbHO peocTaT unuM TpaHcopmaTop Toka, amnepmeTp u
Bxon pene (knemmbl 1-4, 1-3, 1-2, 12-9, 12-10, 12-11, B 3aBMCUMOCTM OT Tpebyemoro
AnanasoHa);

- NNaBHO yBenuyMBas aBTOTpPaHCOPMaTOPOM UMM PeocTaTOM BXOOHOM TOK 406WUTbCA
cpabaTbiBaHUs pene. CHMxXasa BXOAHOW TOK, yoeauTbCs, YTO perie Bo3BpallaeTcsi B UICXO4HOEe
cocTosiHme npu Toke, paBHom (0,7 -0,9) Toka cpabaTbiBaHUS;

- NpoBepKy BpeMeHun cpabaTbiBaHus All-3-B cnegyet npoBoauTb Ha pabodnx yctaBkax
nyTem nogaym cKadkom Toka, paBHOro 1,2 Toka ycTaBKu.

Mepepn BBOOOM perne B aKcnnyaTaumo, Heobxoanumo:

1)NpOM3BECTN MOHTaX perne, CornacHO MOHTaXHOW CXeMe, COOTBETCTBYHOLLIEN YCIOBUSIM
aKcnnyaTauum;

2)NpoOn3BECTN HACTPOWKY pene B COOTBETCTBUM C pasgenom 3 AaHHOro pyKOBOACTBaA.

B uenax 3awuTbl OT HECAHKUMOHMPOBAHHOIO W3MEHEHWS YCTaBOK peKkoMeHayeTcs
onnomonpoBaHne BEPXHEN NPO3PaYHOM KPbILLKN perne.

[enctBus B 3KCTpeMarnbHbIX YCITOBUSAX

Mpn nosiBNeHMM NPU3HaKOB HEUCMNPABHOCTM UMK Neperpesa pene (peskui 3anax, abiM u
T.n.) Heo6xoanMO:

- obecTounThb perne;

- BbISSCHUTb NPUYMHbBI HENCNPABHOCTW;

- YCTPaHUTb HENCMNPABHOCTb.

Ecnv nocne nogaun TOKOB CBETOAMOAHLIA WHAOMKATOP MUraeT KpacHbIM LBETOM C
yactoTon oawH pa3 npumepHo B (1,5 — 2,0) ¢, HeobxooumMO nNPOU3BECTU NPOBEPKY
PYHKUMOHNPOBAHWS pene Ha ycTaBKkax, Ha KOTOpbIX NpeanonaraeTcs ero pabora.

7 TPEBOBAHUA BE3OMNACHOCTH

KoHcTpykumnsa pene obecneymBaeT 6e3o0nacHOCTb OBCNyXMBaHWA B COOTBETCTBUM C
FOCT 12.2.006-75 n gaBnsietca noxapobesonacHoun. Mo cnocoby 3awuTbl OT NOpaxeHus
3NEeKTPUYECKMM TOKOM pene cooTBeTcTBYOT knaccy 0 no NOCT 12.2.007-75.

Jkcnnyatauusa n obcnyxuBaHue pene paspellaeTcs nuuam, npoweawmmM cneyuanbHyo
NOArOTOBKY M O3HAKOMMBLUMMCSH C HACTOSALLUMM PYKOBOACTBOM MO 3KCMnyaTauum.
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CteneHb 3awmtbl obonoukon pene — IP 40 [OCT14254-96, cteneHb 3awuTbl
KOHTaKTHbIX BbiBOAoB — [P 10 TOCT14254-96.

MoHTax n obcnyxmnBaHme pene A0MKHbI NPOM3BOAUTLCA B 06€CTOYEHHOM COCTOSIHUN.

3anpeluaeTcs cHUMaTb 000S0YKY C perne, Haxoaswmxcs B pabore.

8 TEXHWYECKOE OBCJTY>KNBAHUME

TexHu4eckoe obcnyxnBaHue pere BKNYaeT:

- NPOBEPKY NpU NEPBOM BKITHOYEHUN;

- Nepuoanyeckme NPoBEPKN TEXHNYECKOrO COCTOSHNS;

- nocrnieaBapunHbIe NPOBEPKN B 3aBUCUMOCTM OT YCIOBMI MO pa3oBbIM NporpaMmmam.

[MpoBepky nNpu NepBoM BKMIOYEHUM MPOU3BOOAT B COOTBETCTBUW C PYKOBOACTBOM MO
aKcnyatayuu.

lNepuognyeckne NpoBepkn TEXHUYECKOrO COCTOAHUA NpoBOAAT Yepes3 3-6 net. [Nepsyto
NepuoanYecKyto MpOBEpPKY peKkoMeHOyeTCd npoBOoAUTb 4Yepes rogq nocrne BBoda B
akcnnyatauuio. B 06béM neprMoanveckon NPOBEPKU BKMAOYAKOT BHELUHUIA OCMOTP, MPOBEPKY
MEXaHUYECKOro KpenseHUss 3feMEeHTOB, OYUCTKY OT 3arpa3HeHns W 3aTsKKy BUHTOBBIX
KNeMMHbIX coeguHeHun. O6bEM IMNEKTPUYECKNX UCTbITAHUA BbIMOSHAIOT B COOTBETCTBUM C
PYKOBOLCTBOM MO 3KCNsyaTauuu.

B obbem nocneaBapuinHOM MPOBEPKM crnepyeT BKIYaTb BCe paboTbl MO nporpamme
nepuoanyeckmx nposepok.. [lpy HeobXxoguMMOCTM 3aMeHUTb pefie Ha ucnpaBHOe, a
HeucnpaBHOe — OTNPaBWUTb Ha PEMOHT Ha 3aBOA4-U3roTOBUTESNb. 3anpellaeTca BCKpbIBATb
pere n CcamMOCTOATENbHO MNPOU3BOAUTbL €ro pPeMOHT. PeMOHT [JormkeH BbINOSTHATLCS
KBanMuLMpOBaHHbIMWA CrneunanuctaMmm 3aBoga-us3rotoBUTENS WK ero YNnorHOMOYEHHbIMM
npegcrasutensaMn. PeMOHT B nocnerapaHTUiHbIA Nepuog Npou3BOAUTCA MO [OroBopy C
Npon3BOAUTENEM.

9 XPAHEHME N TPAHCINOPTNPOBAHUE

Pene B ynakoBke npeanpusiTUS-M3roToBUTENSA OOMKHbI XPaHUTbLCA B OTanfIMBaeMblX W
BEHTUNMPYEMbIX XpaHunuwax npu temnepatype ot 5 go 40°C n oTHOCUTENbHOW BNAXHOCTH
He 6onee 80 % npu TemnepaTtype 25 °C npun OTCYTCTBUM B BO3AYyXE arpecCuBHbIX NPUMeECEN.

YcnoBusi XxpaHeHWst pene B yNakoBKe M3roTOBUTENS LOMKHbI COOTBETCTBOBATL YCIOBUSAM
xpaHeHus 1(J1) no FTOCT 15150-69.

[lonyCTUMBIN CPOK COXPaHSAEMOCTI B yNakoBKe - 2 roaa.

YcnoBusi XxpaHeHUs pene, BMOHTMPOBAHHbLIX B annapaTtypy, He OOSDKHbl OTAMYaTbCa OT
YCNOBWIA 3KCNyaTaunmn.

YCnoBusi TpaHCNOPTUPOBaHWS pene B yNakoBke NpeanpuaTust M3aroToBUTENS:

- B 4aCTM BO3OENCTBMS  MexaHudeckmx caktopoB — kateropmus C  no
FOCT 23216-78;

- B YacTu BO3LENCTBMA KnNMmaTudecknx akTopoB BHelLHen cpeabl — kateropust C no
FOCT 15150-69, nmpn 3TOM TemnepaTypa OKpyXawlen cpedbl Npu TPaHCNOPTUPOBKE B
npeaenax ot muHyc 40 oo nntoc 55 °C.

Mpn 3TOM ynakoBaHHble pene AOMMKHbl ObiTb 3alulieHbl OT HenocpencTBEHHOro
BO3JEWCTBUS COSTHEYHOMW pagnaumm n atMocepHbIX 0CaaKoB.

Pene, npegHasHayeHHble ONsi NPSIMOrO 3KCMopTa, B CreumanbHOM YnakoBKE MOXHO
TpaHCMoOpPTMPOBaTb MOPCKMM TpaHCNOpPTOM 6e3 orpaHnyeHust paccTtosHuA C cobniogeHnem
YyKa3aHHOW BbiLle 3aLUMTbl OT BO3AENCTBUS KNMMaTUYECKUX haKTOPOB.

Mpn TpaHCcNOpPTUPOBaHWMK perne B YCNOBUSIX, OTAINYAOLWMXCA OT YCIOBUIM 3KChnyaTaumm,
OHW [OOMKHbl OblTb CHATbI W YNOXeHbl B YMNaKoOBKY MNPeAnpuUsTUS-U3roTOBUTENS, Takke
3almuleHbl OT BO3AENCTBUSA KNUMaTU4eCcKnx oakTopos.
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10 KOMIIEKTHOCTb

B KkOoMMNNeKT NocTaBKN BXOAWUT:
PEIIE AJT-3 1 wT;
PYKOBOZACTBO MO SKCTMTYATALIMM . ...oeeeeeeeeeeie e e eeie e e e e e aeeeeeaaenens 1w

11 CBEOEHWA OB YTUITM3ALNA

lMocne oTkasa pene (He nognexaliero peMOHTY), a TaKkke OKOHYaHUS cpoka CryX0bl, ero
yTunuanpytoT. OCHOBHbIM METOAOM YyTunu3aumm sisnsietcs pasbopka pene. Npu pasbopke
uenecoobpasHo pasgenaTb Matepuansl Ha rpynnbl. VI3 coctaBa pene nognexat yTunusauum
YyepHble M LUBETHblE MeTansbl, NnacTMacchl. YepHble MeTannbl Npy yTunm3auum Heobxogmmo
pasgenaTb Ha CTafb KOHCTPYKLUMOHHYH M 3NEKTPOTEXHUYECKYHD, a LIBETHble MeTannbl — Ha
Me[b M crnaBbl HA MEOHOW OCHOBE.

YTunusaums OofbkHa NpoBOAUTBCA B COOTBETCTBUM C TpeboBaHMSAMU pernoHanbHbIX
3aKOHOOATENbLCTB.

12 TAPAHTUN N3ITOTOBUTEIA

M3rotoButenb rapaHTupyeT COOTBETCTBME pene TpeboBaHusamMm TY npu cobnogeHun
noTpebuTenem ycroBui TPaHCNOPTUPOBAHUS, XPaHEHUS U SKCNyaTauumn pene.

[[apaHTURHBLIM CPOK 3kcnnyaTaumn 2,5 roga B npegenax rapaHTUMHONO CpoKa XpaHeHust
CO OHS BBOAA pene B aKcnyaTaumio.

[[apaHTUNHBIN CPOK XpaHeHna 3,5 roga oT AaTbl U3rOTOBMEHUS Pene.

13 CBUAETEJIbCTBO O NPUEMKE

Pene AJl-3 NPOBEPEHO MO MNporpamMmMe MNPUEMO-COATOYHbIX WUCMbITaHUN,
COOTBETCTBYET TEXHUYECKMM YCNOBUAM U MPU3HAHO rOAHbIM K 3KCnnyaTaumu.

KoHTponep Hata

Wramn OTK
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NMPUNOXEHUE A
3anucbk 0603HavYeHWs pene Npu 3akase U B JOKyMEHTaL MM Apyroro u3genus
B 3akase Ha pene AomKHO BbITb yYKka3aHo:
- HAUMEHOBAHWUE 1 TUN pene;

- KiMinMaTn4eckoe NCNOoJTHEHNE N KaTeropusa pa3mMmeLleHnd,

Mpumep 3anucy obosHayeHusi pene AJ1-3 npu 3akase M B AOKYMEHTaUMM OPYroro
n3genus:

«Pene makcumanbHoro toka AJ1-3 Y3»

Mpumep 3anmncu obosHauveHuss pene AJ1-3-B npu 3akase n B JOKyYMEHTauuu AOpyroro
n3nenus:

«Pene makcumanbHoro toka AJ1-3-B Y3»

14
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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 P30 PT-80, PC-80M2 P3J1-03
V3A AT; MP3C
PEJIE BPEMEHU
3amMeHnsemoe peJje 3amMeHnsiemoe peJie 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 H 524, OH 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, -4 119-42 PII 23, PII 25 19-40 PDII 36 I19-40, I19-42
PII 16-5, 7 119-40 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 | EJ-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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Tabnuua pekomeHayeMbIX 3aMeH pene U YCTPOUCTB ANsl 3HePreTUKK

Ha n3genusa npoussoactea PEJICIC

YCTPOWUCTBA PENEWHOW 3ALWUTBLI U ABTOMATUKU

3ameHseMbIie 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, Y3A-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, PCIr-11), SPAF 340

bLia-01

[Ba Pr1-341 unu gea Pl1-361

PEJIE BPEMEHW
OpHouenHbIe pene MHorouenHble pene
3ameHsieMble pene 3ameHsiebIe pene Pene AlB, cyTouHble nporpaMmHble
PB113, PB127 PB133 BI-103
B1-69, PB143 3B1133B123, ||Bn.7om | B O3 PB%??;;ZZ;';S;’;E
BII-76M | 9B13, 5B143, PB-01 BNI-103A [ PB 03 +PH 54 BN-101A | PB245, PCB255, PCB
PCB18-11, PCB16-2 BI1-68 PCB 01-1, 18-23 ' !
PB114, PB124, PB134, || BM-76M | PCB16-2 BN-104, PBM-12, PBM- 13,
PB144 PB217, PB227 BIl-81 BI1-56, PCB17 BN-104A | PCB 13
BN-102, PB 247 BN-82 PCB-01-3, BC-10-3 BN-108 PMB-01, PBM58
BI-102A 9B114, 3B124, 9B134, PB112, PB128, PB132, PBL-03 PPBII-1, 2PBM
BN-73M 331;447, 3B217, 3B227, B1100A Eg;gg, Eggz 2 PB228, PEN
PCB18-12, PCB-16M-2 PCB 18-13, PCB 14, BII-83 3 Egﬂg ESS (1)?2
PCB 160, PCB 260
PENE HAMPSKEHWS
3ameHsieMble 3ameHsieMbIe 3ameHsieMbIe
pene pene pene
HI-6, PH 53, PH153,
HI-4 P e s HM6A PCH 50-1 HI18-1 PCH50-6
HIM6A-1 PH-53-60/1]
PCH 16, PCH 17 PH 54, PH154
HN-5 PCH 50.4 HI7, HITA | ey HN-18-2 PCH 50-7
HN-8, PCH12, HIL6 PCH 18, PCH HN-9 PH53+ PH54
HN-8A PCH50-6 50-7 HMN-9A, HN-19 | PCH50-6 + PCH 50-7
MPOMEXYTOYHbIE PENE
3ameHsieMble pene
M3-40, N3-40A | P23, P25, PN 16-1, 5, 6, 7, PI116-1M, -7M, POM36-11, PAM36-21, PAMN-36
Nna3-41 PM 17-1,PN17-4, P 17-5, PN221, P1222 PM225, PAM37-13
Na-42 PM 16-2, P 16-3, P 16-4, PAM36-12, PAM36-13, PAMN36-14, P1255, P1232
N3-43 PN 17-2, PN 17-3
N3-44 P 18-1, PN 18-2, PN 18-3, PAN37-111,P3N37-112, PAMN37-113, PI1 251, PN 253, P96
M3-45 P 254, PM1256, P 18-4, PN 18-5, PN 18-6, P 18-7, PN 18-8, PN 18-9, P 18-0 , PN18M
PaM37-121, PAN37-221
M3-46, N3-46A | P-11, Pr1-12, PM-11M,-12M, P3M38[
PEJIE TOKA
3aMeHseMble pene
AN-1 PCT11, PCT13, PCT40-1, PCT11M
All-2 PT40, PT140, PCT40-3, PC40M
All-3B PC40M2, PC40M2 + PB, 2 pene PT40, PT140, PCT40-3, PCT40-3 +PB
All-4, AN-4-1 | P3T51, PT3 51.01
ANl-4-2 P3T51+ PB, PCT40-1B
AN-5 2 pene PT-81, PT-82, PT-83, PT-84, PT-91, PT-92, PC80M2M-1...17
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