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PEJIE TOKA AJl1, All4, Al4-1, All4-2

HadexHocmb u doneosedyHocmb perie obecriequsaromcsi He MOJIbKO Ka4yecmeom
perie, HO U npasusibHbiM CcobriodeHUeM pexumos U ycrogul 3Kcrslyamauyuu, rnosamomy

cobnodeHue ecex mpebosaHul,

BHUMAHMUE!

Lo usy4eHusi pykoeoOcmea perie He 8KIitoYamkb.

SKcrinyamauuu, 58risdemcs obsizameribHbIM.

B ces3u ¢ cucmemamuyecku nposoouMbIMU pabomamu o co8epuIeHCmMB808aHUI
KOHCMPYKUUU U MexHOs/02uu U320MmMoe8rieHUsI B803MOXHbI Hebosbwue pacxoxo0eHus

Mex0y pyKoeoOCmMaeOM 10 3KCr/lyamauyuu u rnocmaessieMbiM u3oesniuemM, He srusiiouue Ha

napamempsl U30esusi, Ha YCrogusi €20 MOHMaxa u sKcryamauuu.

U30enue codepxum 3r1eMeHmMbl MUKPOS3/IEKMPOHUKU, M03MOMY nepcoHasi 00/mKeH

U3JIOXKeHHbIX 8 Hacmosauwem pyKoeodcmse o

npoumu crieyualibHbIl UHCMPYKMaxX U ammecmauyuro Ha rpaeso 8bIrnosiHeHusi pabom.

UHcmpykmax QosmkeH npoeodumbscsi 8 coomeemcmeuu ¢ Oeldcmayouwum 8

opeaHusayuu rioJyio>ckeHuem.

HanmeHoBaHue
BEPCIN Pepakuus [ata
Bepcus Ne 0 OpurmnHanbHoe nsgaHue 25.11.10
Bepcus Ne 1 M3pgaHne ncnpaeBneHHoe 1 JONOSIHEHHOEe 25.07.11
Bepcus Ne 2 M3pnaHne ncnpaeneHHoe 1 JOMNOSIHEHHOEe 21.06.12
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PEJIE TOKA AJl1, All4, Al4-1, All4-2

1 ONMCAHNE N PABOTA PEJIE

1.1 HasHa4veHue pene

Pene AJl11 npegHasHayeHbl ONS NPUMEHEHUS B LEnsx NepeMeHHOro Toka penenHoun
3awmTbl U NPOTMBOABApPUMHOM aBTOMAaTUKM B KayeCcTBe OpraHa, pearvpyroulero Ha
NoBbILLIEHNE TOKA B KOHTPONUPYEMOMU Lienu.

Pene Ttoka All4, AJl4-1, All4-2 npepgHasHayeHbl ONS WUCMNOMb30BaHUS COBMECTHO C
TpaHcdopmaTopaMy TOKa Hyrnesow nocneposaTenbHocTu (TTHI) B kayecTBe ycTpowucTBa,
pearvpyoLlero Ha nepemMeHHbI Tok YacTtoTbl 50 4 HyneBon nocnefoBaTenbHOCTN B cxeMax
3almT reHepaTopoB, ABUratenen n JIMHUA ¢ ManbiMU TOKaMU 3aMblKaHUS Ha 3eMITH0.

Pene wu3rotaBnmuBaotcad B KNUMaTU4eCKOM  WUCMOMHEeHuM Y KkaTeropum 3 MO
FOCT 15150-69 ana noctaBoK B panoHbl C YMEPEeHHbIM KNMMaTtoM M B UCNONHeHun T
kateropum 3 FOCT 15150-69 ons NOCTaBOK Ha AKCMOPT B PanoOHbl C TPOMUYECKMM KIMMaTOM.

Perne moryT akcnnyaTtMpoBaTbCs B CrieayloLmnX YCroBUSX:

— 3aKpblTble HeoTannvMBaemble MOMeLWleHNs, rae Temnepatypa W BIIaXHOCTb
HecyLeCTBEeHHO OTNINYalTCA OT TemMnepaTypbl U BNAXXHOCTU OKPYXatoLLero Bo3ayxa;

— guanasoH paboudnx Temnepatyp ot muHyc 40 go nntoc 55 °C npu BbICOTE MECTHOCTU
Ao 1000 m n ot muHyc 40 go 50 °C npwu BbicoTe mecTHOCTM 0 2000 M Hag ypOBHEM MOpPS;

— OTHOCUTENbHAsA BNaXHOCTb OKpyxatLero Bo3gyxa — Ao 80% npu temnepartype 25°C
(vcnonHenne Y3) u po 98% npu Temnepatype 35°C 6e3 KOHAeHCauun BRaru
(ncnonHeHue T3);

— OKpyXawLllass cpefa He B3pbIBOOMacHad, He cofepxallasi TOKOMPOBOASALLEN MNbINu,
arpeccuBHbIX ra3oB N NapoB B KOHLIEHTpAUUAX, pa3pyLuakrLwmnx U3onauuo n metanmnsl.

MexaHuyeckMe BHeLWHMe BO3OeNCTBYHOLLME (aKTOpbl COOTBETCTBYHOT rpynne M7 no
FOCT 17516.1-90. lNpn aTOoM pene ycTonuMBbl K BUOPALMOHHBIM Harpy3kam B [uana3oHe
yacToT oT 5 0o 15 'y ¢ MakcumarnbHbIM ycKopeHneM 3g, B AnanasoHe YactoT oT 15 0060 'y ¢
MakcumarnbHbIM ycKopeHneM 2g; B amanasoHe yactoT oT 60 go 100 Ny ¢ mMakcumarnbHbIM
yckopeHvem 1g; MHOrokpaTHble YyAapHble Harpysku OnuteribHocTbldo oT 2 go 20 mMc ¢
MakCcuMarnbHbIM YCKOpeHueM 3g.

1.2 TexHnyeckme xapakTepucTkm

OcHoBHbIE NapameTpbl pene npueeneHbl B Tabnuvue 1.

CpefgHasa OCHOBHas MOrpeLlHOCTb Toka cpabaTtbiBaHusA B noboM oumdpoBaHHOM TOYKe
WKanbl He npesblwaetT 5 % ot yctaBku ana perne AJl1 n 10% ot yctaBku gnga pene All4,
All4-1, Al4-2.

Pa3bpoc Toka, BbipaXkeHHbIN B NPOLIEHTAX OT CPEeAHEero 3Ha4yeHusl Toka cpabaTtbiBaHus,
He OoSKeH npeBbiwaTtb 2,5 %.

Ona pene AJll4-1 cpegHas OCHOBHasi MOrpelHoCcTb cpabaTtbiBaHWs MO BPEMEHW OT
MaKcMMarnbHOM ycTaBku He 6onee 5 %, pasbpoc no BpemeHn cpabaTbiBaHusa He 6onee 0,5 %.

[ononHutenbHass NOrpewHoOCTb TOKa M BpeMeHn cpabaTbiBaHua (ana All4-1) npu
N3MEHEHUN:

— TemnepaTtypbl OKpy>atoLiero so3gyxa - He 6onee 0,2 % Ha 1 °C;
— HanpsbkeHna nutaHua B npegenax ot 0,8 oo 1,2 HOMUMHaANLHOrO 3HaAYeHUs - He
6onee 2 % OT n3amMepeHHbIX NPU HOMUHANBHOM 3HAYEHUN.

[ononHutenbHas NOrpewwHoOCTb NapamMeTpoB cpabaTbiBaHWs B YCIOBUAX MOBbILUIEHHOM
BNaXXHOCTU He NMpeBblIaeT CPeaHIO OCHOBHYHO MOrPeLLHOCTb.

KpaTHOCTb yBenuyeHuss Toka cpabatbiBaHus pene All4, All4-1, AJl4-2 OTHOCUTENbHO
n3mepeHHoro npu Yactote 50 Mu;

— npn 150y - He MeHee 6;
— npn 400 Ny, - He meHee 20.

Bpems cpabatbiBaHus pene:

— He 6onee 0,05¢c Npu KpaTHOCTU BXOOQHOrO TOKa K yCcTaBke cpabaTtbiBaHUSA paBHon 1,2;
— He 6onee 0,03 ¢ Npu KPAaTHOCTU BXOOHOMO TOKa K yCTaBke cpabaTbiBaHWUsSt paBHOM 3.
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PEJIE TOKA AJl1, All4, Al4-1, All4-2

MoTpebnsiemasi MOLWHOCTb MO LIENU KOHTPONMpyeMoro Toka He Gonee npuBeneHHON B

Tabnuue 2.

Tabnuua 1 — OcHOBHbIE NapamMeTpbl pene

Hopma ans tmnos
HanmeHoBaHne napameTpa AR An4 | ARA-T | AR4-2
1 lnanasoH ycTaBOK TOKa 0,05- 0,40 (0,4)
cpabaTtblBaHUSA (HOMUHAmNbHbLIV TOK), A 0,125 - 1,000 (1,0)
0,5- 4,0(5,0) 0,02 - 0,20 (0,1)
2,5- 20,0(10,0)
12,5 -100,0 (16,0)
2 HomunHanbHas JyactoTta
50 50
KOHTponvpyemoro Toka, 'y,
3 KoahbdpmumneHT Bo3Bparta, He MeHee 0,90 0,93
4 Knacc ToMHOCTH 5,0 10
5 HomunHarnbHoe HanpsixeHue
onepartmHoro nutaHusa (Uy), B:
- MOCTOAHHOIO TOKa 110, 220 110, 220
- NnepeMeHHoro Toka Yyactotbl 50 'y, 100, 220 100, 220
(Mo ncronHeHusaM) (B ogHOM
NCNONHEHUN)
6 JNCKpeTHOCTb yCTaBKu Mo TOKY, % 1,25 1,0
7 Motpebnsemas MOLWHOCTb MO CETU
4,0 6,0
onepaTtuMBHOro nutaHus, B-A, He 6onee
8 [lnana3oH ycTaBOK BblAEpXeK 0,1-10,0
BpemMeHun cpabaTbiBaHUs, C i 0,3-30,0 ]
9 [INCKPEeTHOCTb YCTaBKu NO BPEMEHH, C i 0,1 i
0,3

KommyTaunoHHasa cnocoBHOCTb BbIXOAHbLIX KOHTAKTOB pene npu Toke He Gonee 2 A u

Hanps>XeHUN NOCTOSIHHOIO UM NepeMeHHOro Toka ot 24 no 250 B moLwHOCTLI0:

— B Lienun NocTosiHHOro Toka - He 6onee 60 BT npu t < 0,005 ¢ n He 6onee 30 BT npu

Tt <0,02¢c;

— B UEenu nepemMeHHoro Toka - He 6onee 300 BA npu ko3adhduUUMEHTE MOLLHOCTM

coso > 0,5.

KoMmmyTaunoHHas M3HOCOCTOMKOCTb pene — He MeHee 20 000 umknos BO.
MexaHn4eckaa N3HOCOCTOMKOCTL pene - He meHee 100 000 umknos.
Pene BbigepxuatoT 6e€3 noBpexaeHns TOK1, ykasaHHble B Tabnuue 2.

Tabnuuya 2 — Tepmuyeckas CTOMKOCTb pene

Tun [lonycTMbIii Tok, A MowHocTb, noTpebnsaemas no uenm
pene [nanas3oH yctasok, A ’ KOHTpomnupyemoro Toka, B-A, npu:
ANUTENBLHO | B TeYeHne 1c | cpa6. min. | o,
All1 0,05-0,40 0,5 40 0,1 0,2
0,125 -1,000 1,1 50 0,1 0,3
0,5-4,0 55 200 0,1 0,8
2,5-20,0 11,0 300 0,2 0,5
12,5-100,0 18,0 400 0,3 0,8
All4
All4-1 0,02 -0,20 0,5 40 0,02 0,1
AJ14-2

@ PEACIC




PEJIE TOKA AJl1, All4, Al4-1, All4-2

N3onaums pene BbligepxvmBaeT B TedyeHne 1 MuH 6e3 npobos w nepekpbiTUs
ucneltatensHoe HanpsxeHne 2000 B nepemeHHoro Toka 4vactotbl 50 U, npunoxeHHoe
MEeXAy TOKOBEOYLLUMMWN INEKTPUYECKN HECBA3AHHBIMW YacTsaMU perne, a Takke Mexay HAMK U
MeTanIM4eckMMm YyacTsaMm Kopnyca perne.

ConpoTtmBneHne n3onsaumm pene Mexay He3aBUCMMbIMM TOKOBEAYLLMMU LLeNSIMN JOJTKHO
ObITb HE MEHee:

50 MOM — B XONOAHOM COCTOSIHUWN B HOPMaribHbIX KITMMaTUYECKUX YCNOBUSX;

10 MOM — B HarpeToM COCTOSIHUM MPU BEPXHEM 3HAYEHUM TeMmrepaTypbl OKpyXatoLlen
cpeabl;

1,5 MOMm — B yCrnoBusAX BO34ENCTBUSA BEPXHETO 3HAYEHNSI OTHOCUTENBHOM BNAXXHOCTMW.

Pene pgomkHbl 6biTb YCTOMYMBBI K BO3AEWCTBMIO BbICOKOYACTOTHOIO WCMbITATENbHOMO
HanpskeHust npeacrtasngawowero cobon satyxatowme konebanums yactoton (1,0+0,1) My,
Moaynb ormbatowen KoTopbix yMeHbwaeTca Ha 50 % OTHOCUTENBHO MakCUMarbHOro
3HayeHus nocrie 3-6 nepnoaos.

YacToTa noBTOpeHNss UMNyrbCOB BbICOKOYAcTOTHOro curHana (400+40) Ny. BHyTpeHHee
CONPOTMBIIEHNE UCTOYHUKA BbICOKOYACTOTHOro curHana (200+£20) Om. lMpoaomKmMTensHOCTb
ncnbitaHunsa (2-2,2) c.

Hanbonbllee 3HayeHWe HanpsiKeHWUs BbICOKOYACTOTHOrO MMMNynbca MNpyv NPOOOSIbHOM
CXeMe MOAKMIYEHMA UCTOYHMKA K UcnbiTbiBaemoMy pene (2,5+0,25) kB, npn nonepeyvHon
cxeme BkntoYveHus - (1+0,1) kB.

TpeboBaHWsi N0 HAOEXHOCTH:

— cpegHsis HapaboTka 0O OTKasa, onpefenseMas BpemeHeM npebbiBaHus pene nog
HanpsxkeHuewM, - He meHee 25000 y;

— ycTaHoBneHHasa 6e3oTka3Hasa HapaboTka coctaenseT He meHee 10000 unknos BO;

— CpeaHui Cpok cnyxodbl — 12 ner.

1.3 KOHCTpPYKTUBHOE BbINOSNIHEHWE

Perne BbINOMHEHbLI B €ANHOM KOHCTPYKTMBHOM UCIMOMNHEHUN AS1S BbICTYNaloLWero MoHTaxa
C nepegHuUM W 3adHUM MpucoedVHEHWeM nNpOBOAOB MoA BUHT. Bce anemeHTbl cxembl
CMOHTMPOBaHbI B 06LLEM KOpryCce, COCTOSILLEM M3 KNEMMHOM KONOAKWN (LLOKOMS) 1 KoXyxa. Ha
LOKOre yCTaHOBIEH TpaHCOpMaTop TOKa N KPOHLUTEWHbI, CryXalume Ans KpenseHus nnarbl
nevyaTHOro MOHTaxa W nuueBon naHenu. Ha nuueBon naHenun ycTaHOBMEHbI NepeknyaTenm
yCTaBok Toka cpabartbiBaHus (ona AJl4-1 — [OOnonHUTENbHO nepeknyaTenb YCTaBOK
BpeMeHun cpabaTbiBaHuS).

BepxHuin nepeknovatens wumeer 10 cTyneHew, Kaxgas W3 KOTOpbIX paBHa
MUHMMaIbHOMY TOKY, @ HWXHUM nepeknoyvartens, umesa 10 cTyneHen, no3BonseT BbICTaBNATb
NPOMEXYTOYHbIE 3HAaYEHNSA C AUCKPETHOCTLIO 0,1 OT MUMHUMANBLHOrO 3HaYEeHNS

MabapuTHble, YCTAHOBOYHbIE U MPUCOEANHUTENbHBIE pa3Mepbl NPUBEAEHbI HA PUCYHKe 1.

CTteneHb 3awWuThbl pene:

— obonoykon — IP40;
— KOHTaKTHbIX 3aXMMOB AJ151 NpUcoeguHEHnst BHeLLHNX npoBogos — IP20.

Macca pene — He 6onee 0,8 kr.

1.4 YcTtpouncTteo u pabota pene

CxeMbl NogknoyeHns pene npueBeaeHbl Ha pUCyHke 2.

Ona pabGoTbl pene, B 3aBUCMMOCTU OT WCMOMHEHMUs, Heobxoaumo onepaTuBHOE
HanpsbkeHue nutaHna nepemeHHoro Toka 100 vnu 220 B yactotel 50 'y nnu HanpskeHue
nuTaHnsa noctosiHHoro Toka 110 nnn 220 B. Pene All4-1, AJ14-2 nmeloT Takue Xe HanpsikeHna
NUTaHUA B O4HOM UCMOSTHEHUM.

Mpn nogave COOTBETCTBYIOLLErO HAaMNPsSXKEHUS MNUTaAHUS U KOHTPONMPYEMOro TOKa,
MEHbLLE YCTaBKMW, BbIXOQHOE 3N1EKTPOMarHMTHoe perie o6ecTo4eHo, ero KOHTaKTbl HAXOASATCA B
ncxogHoM coctosiHun. B pene AJl1 ceetoguon He cBeTutcs, a B pene All4, All4-1, AJl4-2
CBETUTCA 3efeHbiM LUBeTOM. Ecnn KOHTponupyembii TOK MPEeBLICUT 3aJaHHOe 3HaveHue
yCTaBKM, BbIXOOQHOE pere cpaboTaeT 1 NepekntoymT KOHTaKTbI.

6 @ PEACIC’




PEJIE TOKA AJl1, All4, Al4-1, All4-2

CurHanusauusa cpabaTbiBaHua obecneymBaeTcs C MOMOLLBI CBeToaModa, KOTOpPbIM
BbIBEAEH Ha NnuLeBYyto Tabnnuky 1, npu cpabaTtbiBaHUN, CBETUTCA KPACHbIM LIBETOM.

B pene AJl4 nmeetca nonocoBon OUNbTP, HACTPOEHHbIN HAa HOMWHAmNbHYK 4acToTy,
KOTOPbIN OCYyLLeCTBNAEeT OTCTPOMKY perie OT BbICLUMX FapMOHUYECKMX COCTaBMSALWNX BO
BXOOHOM ToKe. [Ipn CHWXEHUU KOHTPONMPYeMOro TOKa [0 3HayeHus, onpeaensemMoro
KO3bpMLMEHTOM BO3BpaTa, BbIXOQHOE perie BO3BpaLLaeTCcs B UCXOQHOE COCTOSHUE.
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PucyHok 1 - [abGapuTHble, yCTAaHOBOYHbIE N MPUCOEANHUTENBHbIE Pa3Mepbl pene

OnepaTuBHOE HanpsXXeHWe NUTaHUs, KOHTPONMPYEMbIN TOK U BbIXOAHbIE KOHTaKThl perne
MOAKIIOYAKOTCA COrfacHO CXeme NOAKITYeHUst pene (PUCYHOK 2).
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PEJIE TOKA AJl1, All4, Al4-1, All4-2
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PucyHok 2 — CxeMbl NOAKMOYEHNA pere
2 NCMOJIbSOBAHNE MO HASHAYEHWIO

Mepen BkniodeHnem pene B paboTy Heobxoammo ybeamTbcs B OTCYTCTBUM Ae(PeKkToB,
KOTOpbl€ MOTyT NOSIBUTLCH MPU HapyLUEHUN NPaBuU XpaHEHNS U TPAHCMOPTUPOBaHMS.

Pene BbinyckalTCA MNOSHOCTBIO OTPErynuMpoBaHHbIMU M He TpebylT npoBeneHus
AOMNONHUTENBHOW PErynmpoBKX Npu aKCNyaTaumm.

Pene Toka He aBnAeTca nameputenbHbIM NPMOOPOM, NOSTOMY YCTAHOBKY M KOHTPOSb
ToKa cpabaTbiBaHus cnegyeTt Npou3BoAnTb MO amnepMeTpy HeobXxoauMOro Kracca TOHHOCTM.

Paboune ycTaBkM BbICTaBNawTCA criegyowmm  obpasom. Heobxogumo  CHATb
NPO3paYHyLo KPbILLKY C pene, ANns Yero BCTaBUTb OTBEPTKY B Ma3 MeXAY KOXYXOM WU KPbILLIKOM
1 0cBOBOAMUTL 3aLLENKY.

lMopsaok npoBepkun pene Ha pabo4dnx ycTaBkax:

— cobpaTb cxemy Ansi NpOBEPKU TOKa cpabaTbiBaHUA pene, ANs 3TOro NOAKMYMTb K
BbIXO4y aBTOTpaHccopmatopa nocrnefoBaTeNlbHO peocTaT WnNu  TpaHcopmaTop TOKa,
amMnepMeTp K TOKOBOMY BBOAY perne;

— B COOTBETCTBUM CO CXEMOW MNOOKIOYEHUA pene (pUCyHOK 2) nopatb
COOTBETCTBYlOLLEE ONnepaTMBHOE HaNpsXKeHe NUTaHus;

— NNaBHO YyBenuyMBasa aBTOTPaHCOPMATOPOM WM pPEeoCcTaToOM BXOAHOW TOK,
nobutbca cpabatbiBaHna pene. CHMXasi BXOAHOW TOK, y6eauTbcs, YTO perie BO3BpallaeTca B
NCXOAHOE COCTOSIHUE.
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PEJIE TOKA AJl1, All4, Al4-1, All4-2

C nomowbo OTBEPTKM MepeBecTU Mnepeknovatens B MNOMOXEHUe, COOTBETCTBYLLee
Tpebyemon ycTaBke, U 3aKpbiTb Pere KPbILLKON.
3agepxka BpemeHu cpabatbiBaHua (T, ) pene All4-1 onpegensaetca no opmyrne:

T=0,1(n+1) — ana ncnonHexwns (0,1-10) c
T=0,3(n+1) — ansa ncnonHexHus (0,3-30) c,

rgoe n — cymMma umgp, NpoTUB KOTOPLIX ABWXKKW MepekniyaTens cOoBUHYTbl BBEPX — B
CTOPOHY UNpPBbI.

lMpoBepka BpemeHn cpabaTbiBaHUA NPOBOAUTCA Ha paboymx ycTaBkax nyTem nogadv
CKa4yKoOM TOKa paBHOro 1,2 3Ha4YeHns yCTaBKM TOKa.

Mpn Heo6xoaMMOCTM NNOMOMPOBAHUSA, YCTAHOBUTL MaCTUYHYO NNomMOy Ha cneumanbHOn
BblGopke “O” KpbILLKK.

TunoBas 3aBMCMMOCTb TOKa YCTaBKW perie OT NepBUYHOIO TOKa TpaHcopmMaTopoB Tuna
THIM-1P un T3J1 npuBegeHa Ha pucyHke 3 ang pene All4, All4-1, AJl4-2.

Mpn npaBunbHOW 3KcnnyaTauum pene obecneynmBaeT HopmasbHyH paboTy B TeyeHue
BCEro cpoka cnyx6bl. B cnyyae Bbixoga pene u3 CTposi B NepUoL rapaHTUMHOIO CpoKa, OHO
AOJMKHO ObITb CHATO C 06bEKTa, 3aMEHEHO roAHbIM U OTAPAaBMEHO ANA PEMOHTA U3rOTOBUTENIO
BMECTe C 3anofIHEHHbIM MAacnopTOM UMW 3TUKETKOM COOTBETCTBYIOLLLErO HOMepa pene.

[enctBus B aKCTpeMarbHbIX YCITOBUSAX

Mpn NnosBNEHNN NPU3HAKOB HEUCNPABHOCTM UMK Neperpesa pene (pes3kuin 3anax, abiM u
T.N.) Heo6xoaUMO:

— obecTounTb pene;
— BbISICHUTb MPUYUHBbI HENCNPABHOCTMU;
— YCTPaHUTb HEUCMNPABHOCTb.

CooTBeTcTBMUE YcTaBOK pene All4 nepBMYHbLIM TOKaM
TpaHccopmatopos Tuna T3J1 u THIM-1P

240

220 |
_. 200 —
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e e i

100 - —a—THM-1P

YcTaBka pen
(0]
o

o 1 2 3 4 5 6 7 8 9 10 11 12

IA nepBUYHbIN TOK TpaHcdopMaTopa (A)

PucyHok 3 — TvnoBasi 3aBMCUMMOCTb TOKa YCTaBKW OT MNEPBUYHOIo TOKa TpaHcgopmaTopa
3 TEXHUYECKOE OBCNY>XMBAHNE

MoHTax, TexHM4Yeckoe O0OCnyXuMBaHMEe W  3KCnnyaTauuio pene paspeluaeTcs
OCYLLECTBNATbL NMuam, Npoweawnm crneumanbHyo MOAroTOBKY, MMEeKLWMM aTTecTtauuio Ha
npaBO BbINOMHEHUS pPaboT B 3MEKTPOYCTAHOBKAX M O3HAKOMMBLUMMCS C [AaHHbiM PO3.
TexHuyeckoe oOCnyxuBaHWE pene BKMAYaAeT NepuoanNyYecknii BHELLUHWUA OCMOTP M Mpu
Heo6Xx0aMMOCTM NPOBEPKY Toka cpabaTbiBaHUS C MCNOMb30BaHNEM BHELLHUX NpUGOpOB.

TexHuyeckoe obcnyxuBaHue pene [OMMKHO MPOU3BOAUTLCA B COOTBETCTBUM C
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«lMpaBunamn akcnnyatauum YCTPOUCTB 3MEKTPOYCTaHOBOK», «[lpaBunamm TexHUYEeCKon
aKcnnyaTaumm areKTpUYeCcKUxX CTaHUNN 1 ceTen» n HactToswmm P3.

Pene BbinyckaloTCa B COOTBETCTBUN C KOHKPETHBIM 3aKa3oM MO HaNPSXKEHUIO NMUTAHUA U
AnanasoHy YCTaBOK TOKa.

Mpun akcnnyaTauun pene B COOTBETCTBUN C TEXHUYECKMMU YCITOBUAMM U HacTosAwmm P
B TeyeHMe cpoka cnyxbbl, B TOM 4ucrne npu HenpepbiBHOM paboTe, npoBegeHne
pernameHTHbIX paboT He TpebyeTcs.

lMepen ycTaHOBKOW pene Ha OOBLEKT, a Takke nocrne AfUTENbHOro XpaHeHust pene B
cocTaBe annapaTypbl peKoMeHOYyeTCA MpOBEpPUTb €ro (PyHKLUMOHMPOBaAHME Ha yCTaBKax, Ha
KOTOpbIX NpeanonaraeTca paboTa pene.

Mepb! 6e3onacHocTw.

Mo cnocoby 3awmTbl 4enoBeka OT MNOPaXeHUs 3JNEKTPUYEeCKUM TOKOM  pene
cooTtBeTcTBYHOT knaccy «O» no FOCT 12.2.007.0-94.

KoHcTpykumst pene obecneuymBaeT 6e3o0nacHOCTb OOCMyXMBAHUS B COOTBETCTBMM C
rOCT 12.2.007.6-75.

MoHTax n obcnyxmBaHme pene A0SMKHbI MPOM3BOAUTLCA B 06ECTOHYEHHOM COCTOSHUN.

3anpelwaeTcs CHAMATb KOXYX C perne, Haxogsuwerocs B pabore.

Pene He umeeT pasgenutenbHOro TpaHcdopmaTopa no uenu NUTaHus, NodToMy Ha
nnaTe perie n ero NPOBOAAX MOXET OKa3aTbCA HaNpPsXXeHWe, OnacHoe ANs XU3HW.

4 PASMELLEHVE N MOHTAX

Pene noctaBngawTcs M3roToBUTENEM B WUCMOSTHEHUW ANS BbICTyNaroLero MOHTaxa Ha
NMOCKOCTb C nepefHVM npucoeanHeHnemM npoBodoB. KpenneHve perne ocyllecTBrseTcs
BUHTamu M4,

YCTaHOBOYHbIE pa3Mepbl NpU KpensieHnn pene co CTOPOHbI NULIEBOM NaHeNu npuBeaeHb!
Ha pUcyHke 1a , a Npu KpenneHum c3aam — Ha pucyHke 106.

BHewHWe npoBoga nogBoaAaTCA cripaBa, BCTaBMSATCHA B OTBEPCTUA MeXOy LIOKONeM U
KNEeMMHOM KPbILLKON NoA NPWKUMHYHO LLanby 1 NPUXMMatoTCA BUHTOM.

Mpn 3agHemM npucoedVHEHWW MPOBOAOB perie yCTaHaBNUBAETCA B OTBEpPCTUE NaHenuv
(pucyHok 16) u kpenutcs BuHTammn M4. [1na 3agHero npucoeguHeHus npoBogoB Heobxoanmo
CHATb KPbILWKMA C KNEeMM W nepecTaBuTb BUHTbI C Wanbamu Ha ApPYryrd CTOPOHY KNeMMHON
konogku. llocne nepecTaHOBKM BUHTOB C OLHOW WU APYroM CTOPOHbI KNEMMHOW KONMOLKM
YCTAHOBUTb KpbIWKN. [Na CHATUS KpbIWKM ee Heobxoaumo npwxaTb NpotuB 4-ou un 9-om
Knemm 1 COBWHYTb BMpaso.

KoHTakTHble BbIBOAbI perne obecneymBaloT NpUCOegUHEHWE OLHOro UnuM ABYX MeAHbIX
nnn antoMMHUEBLIX NPOBOAOB ceveHnem ot 0,75 0o 2,5 mm2.

Mpun ycTaHOBKe pene SOMKHO BbITh 3aLlMLeHo OT nonagaHusa BoAbl, Macna, aMynbcum u
COMHEYHON pagmaumm, a Takke OoSMkHa ObiTb MCKMYeHa BO3MOXHOCTb MOAOrpeBa kopnyca
pene 0o Temnepatypbl 6onee 55 °C.

Pabo4yee nonoxeHwe pene B NPOCTPaHCTBE NPOU3BOSIbHOE.

5 KOMIMJIEKTHOCTb

B koMnnekT noctaBkn BXOOUT:
— pene -1 WwT;
— 9TuMKeTka -1 wWrT;
— PYKOBOACTBO MO 3KCcrnsyaTaumMm B KonuyectBe 1-3 WIT. Ha napTuo pene,
OTnpaBfsgemMylo B OOMH adpec Unu B HEOOXOAMMBIX KONMYEecTBax, €Ccriv ata nocrtaBka Obina
OroBOpEHa B 3aKase.

6 XPAHEHVE N TPAHCIMNOPTUPOBAHNE

Pene B yNnakoBKe U3rotoBUTENA OOJTKHbI XPaHUTbCA B OTAMJIMBAEMbIX N BEHTUITMPYEMBbIX
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nomeLleHnax npu temnepartype ot 5 go 40°C n oTHocuTenbHoW BnaxHoctn He Gonee 80%
npu Temnepatype 25°C, npu OTCYTCTBUM B BO3OdyXe NapoB, BpegHO [OEeWCTBYHOLWMX Ha
MaTepuanbl U YNakoBKy perne.

Pene B TpaHCNOpTHOW Tape W3rOTOBUTENS MOXHO TPAHCNOPTUPOBATL KPbITbIM
KENe3HOOOPOXKHbIM  UNN  BO3QYLUHbIM TPaHCMOPTOM ©e3 orpaHvyYeHus pacCTosHUS UNn
aBTOMOOMIBbHBIM TPAHCMOPTOM MO Aoporam ¢ acdasnbToBbiM UM BGETOHHBIM MOKPbLITUEM Ha
pacctosiime 0o 200 km, no GynbbKHBIM U FTPYHTOBBLIM JOporamMm — Ha pacctosiHue 0o 50 km co
ckopocTbio 40 KM/4 ¢ 06LLMM YMcnoM neperpys3ok He 6onee ByX.

Pene ncnonHeHna T3 gonyckarT TPaHCMOPTUPOBKY MOPCKUM TPaHCMOPTOM.

Mpn TpaHCnopTUpOBaHMM pefie, BMOHTUPOBAHHbLIX B annapatypy, WIu nocne
nepeynakoBku notpedbutens o6si3aH obecneunTb 3awWwMTy perne OT BO3LEUCTBUS BHELUHUX
MEXaHMYECKMX W KIMMATUYECKMX (PaKTOpPOB, €CMM OHW MpEeBbIAT HOPMbl ANS pexuma
aKcnnyaTaumm pene.

7 TAPAHTUN N3TOTOBUTENA

N3rotoButeno rapaHTMpyeT COOTBETCTBME perne TpeboBaHWSM TEXHUYECKUX YCOBWUWA
npu cobniogeHnn notpebutenem ycnosuin aKkcniyaTauum, TPAHCNOPTUPOBAHUSA U XpaHEHMs,
YCTaHOBJIEHHbIX B HACTOSLLIEM PYKOBOACTBE MO JKCnyaTauuu.

[[@paHTUNHBLIN CPOK XpaHeHns — 3 roga W uUcdYUCNAeTcsa C AdaTtbl OTrPy3KuM perne
notpedbutento. MapaHTUMHBLIN CPOK 3KchnyaTaumm — 2,5 roga co OHA BBoda pene B
aKcnnyaTauuio B npegesiax rapaHTUMHOINO Cpoka XpaHeHMus.

8 CBEOEHWA OB YTUITN3ALMN

MNocne oTkasa pene (He nognexawlero PeMoHTYy), a Takke Mocre OKOHYaHUs cpoka
Cnyx0bl, ero yTunuanpyrT. [emMoHTax npous3BoaaAT B 0OECTOYEHHOM COCTOSHWUW, WHbIX
crneumanbHbiX Mep 6e3onacHOCTW, a Takke cneumanbHbIX NPUCNOCOBNEHNN N MHCTPYMEHTOB
npyv OeMOHTaxe 1 yTunusaumm He TpebyeTcs.

OcCHOBHbIM METOOOM YTUAM3aLNN ABnsieTcs pa3bopka pene.

MNpu pasbopke LenecoobpasHo pasgenuTb matepuansl Mo rpynnam. M3 coctaea pene
nognexaT yTunusauumu nnacrmacca, YepHble U UBEeTHble MeTannbl. YepHble meTanmnbl npu
yTunu3aunum Heobxoanmo pasaensaTb Ha CTanb KOHCTPYKUMOHHYIO U 9MEKTPOTEXHUYECKYHD, a
LUBETHbIE MeTansbl — Ha MeAb M CNNaBbl HA Me4HON OCHOBE.

9 POPMVYJIMPOBAHME 3AKA3A

Mpn dopmynupoBaHmM 3akasa Heob6xo4MMO yKa3sbiBaTb:
— HauMMeHOBaHue 1 TUN pene;
— KIMMaTU4eckoe UCMNOJSTHEHME N KaTEropuio pasmMeLLeHns;
— HOMWHAarbHOE HarnpsXeHWe 1 4YacToTy ornepaTUBHOIO NUTaHUS;
— [AwnanasoH yCcTaBoOK Toka ans pene AJl1;
— [AwnanasoH Bblaepxek BpemeHn ana pene All4-1;
— HOMep TEeXHUYECKNX YCITOBUM;
— Heobxo4MMOCTb MOCTaBKN U KONUYECTBO 3K3emMnnsipos PO.
Mpumep 3anucu obo3HaveHus pene AJl11 npu ero 3akase n B AOKyMEHTauuu ApYyroro
n3nenus:
«Pene Toka AJl1 Y3, 220 B, 50 lNu, (2,5-20) ¢, TY ¥3.11-14309600-059-95»
Mpumep 3anncu obosHayeHunsa pene AJl4-1 npu ero 3akase M B JOKyMEHTaLMK ApYroro
n3nenns:
«Pene Toka All4-1 ¥3, 220 B, 50 I'u, (0,3 - 30) ¢, TY ¥3.11-14309600-059-95»
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Tabnuua pekoMeHAyeMbIX 3aMeH perne

PEJIE BPEMEHHA

3amensieMoe peJie PEACIC® 3amensieMoe peJie PEACIC® 3amensieMoe peJie PEACIC®
2 PBM PBII-03-2 PB 19, PCB 01-1 BJI-68, BJI-76M
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 PCB01-4 BJI-76M
BIL40. BIIAL BJI1-65, BJI-78A, PB 217, PB 227, BJI-102, PCB 01-5 BJI1-65
’ BJI-78M, BJI-164 PB 237, PB 247 BJI-73M PCB 13 BJI-104
BJI-43...BJI-49 BJI-63...BJI-69 PB 218, PB 228, BIL-100A PCB 14 BJI-101A
BJI-56 BJI-81 PB 238, PB 248 PCB 15-1, PCB 15M-1 BJI-64, BJI-66,
BC-10 BC-43 PBM 12, PBM 13 BJI-104 PCB 16-1, PCB 16M-1 BJI-68, BJI-69,
PB 01 BJI1-69, BJI-76M PB 12, PB 13,PB 14 |BJI-64, BJI-66, BJI-161, BJI-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, BJL-76M, PCB 15.3 BJI-65, BJI-78M,
PB 03 + PH 54 BJI-103A PCB 18-11, BJI-161, BJI-164
PB112,5B 112 PCB 19-11 BJI-162 PCB 15-4, PCB 15M-4
PB 128, OB 128 BJI-100A PBII 72-3221, BIL-73A PCB 16-4, PCB 16M-4 BII-67
PB 130 BJI-64 PKB 11-33-12, BIL73M ’ PCB 15-5 BJI-75M
PB 113,3B 113, PKB 11-43-12, BJI-102 ’ PCB 16-3 BJI-59, BJI-159M
PB 123, BB 123, BJI-102, PCB 18-12, 19-12 PCB 17-3 BJI-81
PB 127, 3B 127, BJI-73A, PBII 72-3122, BJI-54, PCB 174 BC-43-3
PB 133, BB 133, BJI-73M PKB 11-33-21, BJI-75A, PCB 18-13 BJI-100A
PB 143, OB 143 PKB 11-43-21, BJI-75M, PCB 18-23, PCB 19 BJI-101A
PB 114, PB 124, PCB 19-31 BJI-161 BJI-65, BJI-78A,
PB 134, PB 144 BJ-102, BI-73M PBT 1200 BC-43 PCB 160 BJI-78M, BJI-164
PB 132, BB 132, PIIB 01 PCB 260 BJI-100A
PB 142, OB 142 BJ-100A PIIB 58, 69T BJI-108 PCB 255 BJI-101A
PB 15 BJI-81 PPBII-1 PBILI-03 TIIT BJI-159
PEJIE HAIIPSI')KEHU S
3amensieMoe peJie PEACIC® 3amensieMoe peJie PEACIC® 3amensiemMoe peJie PEACIC®
PCH 12 HJI-8, HJI-18-1 PH 53, PH 153, HJL6. HIL6A. PH 54, PH 154,
PCH 14, PCH 15, [, PH 73, PCH-12 HILS HILIS.1 PCH 18, HJI-7, HII-TA,
PCH 50-2 PCH 50-1, PCH50-6, | 1771 ’ PCH 50-4, PCH 50-7, |HJI-8, HJI-18-2
PCH 16, PCH 17, LS OH 524, OH 526 OH 528, OH 529
PH-58 PH 54 u PB 03 BJI-103A
MNPOMEXKYTOYHBIE PEJIE
3amensieMoe peJie PEACIC® 3amensiemMoe peJie PEACIC® 3amensieMoe peJie PEACIC®
119 6, I15-36, I13-37 | POI1-20 PI117-4, -5 11541 PIT 252 115-45
PII 8, PIT 9 9-46 PIT 18-1, -2, -3 115-44 PIT 255 115-42
PIT 11, PIT 12 PIT 184, -5, -6, -7 | [19-45 PIT 256 12-45
MKY 48, I13-21 PIT 18-8, -9, -0 115-45 PIT 258 115-44
PITY2-36 115-40 PIT1 20 POI1-20 PIIT 100 POI1-20
PIT 16-1 PII 21M POII-21 POII 25 115-40, I13-42
PI1 16-2, -3, -4 115-42 PI1 23, PIT 25 115-40 POII 36 115-40, I13-42
PIT 16-5,7 115-40 PI1 221, 222, 225 11541 POII 37 115-44, I13-45
PIT 17-1 11541 PIT1232, 233, 254 115-42 POIT 38/] 115-46
PIT117-2, -3 115-43 POII 96 115-44, I13-45
PEJIE KOHTPOJISI ®A3 PEJIE TOKA PEJIE 3ALIUTHI ABUI'ATEJIS
3amensieMoe peJie PEACIC® 3amensieMoe peJie PEACIC® 3amensieMoe peJie PEACIC®
POD-11, -12, -13 EJI-11, -12, -13 PCT 11, Y30TD3-2V,
EJI-8, EJI-10 EJI-11 PCT 13, AJl-1 PD3D-6,
PCH-25M EJI-11 PCT 40-1 P31-1, PALI-01
PCH-26M EJI-12 PT3 51 AJl-4 P31-3M,
PCH-27M EJI-13 P3aY
12
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Tabnuua pekomeHAyeMbIX 3aMeEH perie U YCTPOMUCTB ANsl SHePreTUKu
Ha usgenusa npoussoacTsea PEJICiC

YCTPOUCTBA PEJIEAHOWN 3ALUTbI U ABTOMATUKU

PEACIC™ 3ameHsieMble aHanoru
P311-01.01 Y3A-10A.2, PM100, MP3C-05M, SIPROTEC 7SY61, Sepam 100+, Micom 121,122,123, PT80, PT90
P311-01.02 Y3A-10A.2, MP3C-05M
P31-01.03 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-3MC Mo 3 pene (PY-1, PY-2, PY-3, PCIr-11), SPAF 340
bLLIA-01 [ga Pl1-341 vnu nga PM-361
PENE BPEMEHU
OpaHouenHbIe pene MHorouenHble pene
PEACIC™| 3ameHsieMble pene PEACIC|__ 3amensieMbie pene Pene AlB, cyTo4Hble nporpaMMHble
PB113, PB127 PB133 BN-103 pp—
BI1-69, PB143, 3811338123, ||Bn7om | "B O3 PEACIC PB??;EZZ;'?EZ’;;
BI-76M OB13, 38143, 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 BJ1-56, PCB17 BN-104A PCB 13
BN-102, PB 247 B1-82 PCB-01-3, BC-10-3 BN-108 PMB-01, PBI58
BN1-102A OB114, 9B124, 39B134, PB112, PB128, PB132, PBL-03 PPBM-1, 2PBM
BN-73M OB144, 3B217, 9B227, BI00A Eg;gg Egglg PB228, 2PBM
OB 247 - , , N .
PCB18-12, PCB-16M-2 PCB 18-13, PCB 14, BIl-83 3 i s o
PCB 160, PCB 260
PENE HANMPAXEHUA
PEACIC™ 3aM::?12Mble PEACIC™ 3aM:I;};|1eeMble PEACIC™ 3aM:I;};|1eeMble
HI-6, PH 53, PH153,
HI-4 e e T HIGA PCH 50-1 HI18-1 PCH50-6
HNG6A-1 PH-53-60/0
PCH 16, PCH 17 PH 54, PH154
HI-5 PCH 50-4 HN-7, HN7A PCH50-4 HN-18-2 PCH 50-7
HN-8, PCH12, HI-8 PCH 18, PCH HNn-9 PH53+ PH54
HN-8A PCH50-6 50-7 HN-9A, HN-19 | PCH50-6 + PCH 50-7
MPOMEXYTOYHBIE PEJIE
PEACIC™ 3ameHsieMble pene
M9-40, M3-40A P23, PN25, P 16-1, 5, 6, 7, Pr16-1M, -7M, P3MN36-11, PArN36-21, P3-36
na-41 P 17-1,PMN17-4, PN 17-5, P221, PMN222 Pr1225, PaMn37-13
M9-42 P 16-2, PI116-3, PI1 16-4, PAr36-12, PAr36-13, PO36-14, Pr255, Pr232
na-43 P 17-2, PN 17-3
Nno-44 P 18-1, Pr118-2, P 18-3 , PAM37-111,PAr37-112, PAr37-113, P 251, P 253, P96
N3-45 PI1 254, Pr1256, P 18-4, P 18-5, Pr1 18-6, Pr118-7, P 18-8, Pr1 18-9, P 18-0, Pr18m
P3MN37-121, PAMN37-221
M9-46, M3-46A Pr1-11, PN-12, Pr1-11M,-12M, POr138[
PEJIE TOKA
PEACIC™ 3ameHsieMble pene
All-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
AN-4, All-4-1 P3T51, PT3 51.01
AN-4-2 P3T51+ PB, PCT40-1B
All-5 2 pene PT-81, PT-82, PT-83, PT-84, PT-91, PT-92, PC80M2M-1...17
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