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HadexHocmb u doneoseyHocmb perie obecrieqyusaromcsi He MOJIbKO Kayecmeom
perie, HO U rnpasusibHbiM cobnodeHUeM pexumMos8 U ycrioeul dKcrlyamauyuu, rnosmomy

cobnodeHue ecex mpebosaHul,

BHUMAHMUE!

Lo usyyeHusi pykosoOcmea perie He 8KIitoYameb.

aKcrinyamauuu, sierissemcsi 06si13amersibHbIM.

B c8sd3u ¢ cucmemMamuyecKku MposoduMbiMU pabomamu Mo Co8epuIeHCM8o8aHUHo
KOHCMPYKUUU U MEeXHOMo2uu U320MOoeJIeHUs] 803MOXHbl HEBOMbLUE pPacxoxOeHus

MexX0y pyKoeoOcmeoM 10 3KCrlyamauyuu u rnocmaersnseMsim usdenuem, He srusiouue Ha

napamempasl u3oesnus, Ha YCrioeus €20 MOHMaxka u 3Kcrisiyamauyuu.

U30enue codepxXxum 3r1eMeHmMbl MUKPO3IEKMPOHUKU, M03MOMy rnepcoHasi O0/KeH

U3JI0OXKeHHbIX 8 HacmosAawem pyKoeoOcmee rno

npoumu crneyuarnbHbIl UHCMPYKMax U ammecmauyuro Ha rpaeo 8bIrnosiHeHusi pabom.

UHcmpykmaxx OosrmkeH rnpoeodumbscsi 8 coomeemcmeuu ¢ delcmayrouumMm 8

opecaHusayuu riosioXxxeHuem.

HanmeHoBaHue Penakums [ara
BEpCUn
Bepcusa Ne 0 OpurmnHanbHoe nsgaHume 25.11.10
Bepcna Ne 1 M3gaHue ncnpaBneHHoe v JonosIHEHHOe 25.07.11
Bepcusa Ne 2 MN3gaHue ucnpaBneHHoe U A0NOSTHEHHOE 21.06.12
Bepcua Ne 3 M3gaHue ncnpaBneHHoe v JoNoSIHEHHOe 12.09.13
Bepcus Ne 4 MN3pgaHne ucnpaBneHHoe U A0NOSTHEHHOE 05.02.16
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1 ONMMCAHNE N PABOTA PEJIE

1.1 HasHauyeHue pene

Pene AJ11 npegHasHayeHbl ONS NPUMMEHEHUS B LENAX NEPEeMEHHOro Toka penenHom
3aWmTbl U NPOTUBOABAPUMHOW aBTOMATMKM B KayecTBe oOpraHa, pearvpylowero Ha
NOBbILLEHME TOKa B KOHTPOMMPYEMOW LiENMN.

Pene Ttoka A4, All4-1, All4-2 npepHasHayeHbl ONA WUCMONb30BaHUS COBMECTHO C
TpaHcgopmaTopaMmm TOKa Hyneson nocnegosatenbHocTn (TTHIT) B kayecTBe yCTPOWCTBa,
pearvpyroLlero Ha nepemMeHHbIn Tok YacTtoTbl 50 'y HyneBon nocnegoBaTenbHOCTU B CXeMax
3alMT reHepaTopoB, ABUraTenen n IMHUA ¢ ManbiMM TOKaMKU 3aMblkaHUst Ha 3EMITIO.

Pene wu3srotaBnuealwTCcsd B KIMMATMYECKOM UCMOMHeHMM Y  kateropum 3 Mo
FOCT 15150-69 gns noctaBOK B pPaloOHbl C YMEPEHHbIM KIMMatoM W B UCNoOfHeHun T
kateropun 3 FTOCT 15150-69 ansa nocTaBoOK Ha 3KCMOPT B panoHbl C TPOMUYECKUM KITUMaTOM.

Pene moryT akcnnyaTupoBaTbCs B CNeayoLwmnx yCroBusx:

— 3aKpbiTble  HeoTannMBaeMmble MOMELleHNsl, T[Ae Temnepatypa W BraXHOCTb
HeCyLLLEeCTBEHHO OTNNYaKTCA OT TeMnepaTypbl U BMAaXXHOCTU OKPY>KatoLLLero BO3ayxa;

— AvanasoH paboudnx TemnepaTyp oT MuHyc 40 go nntoc 55 °C npu BbICOTE MECTHOCTU
00 1000 m n ot muHyc 40 o 50 °C npwu BbicoTe MecTHOCTM 0 2000 M Hag ypOBHEM MOPS;

— OTHOCUTErbHas BIaXHOCTb OKpyxatoLlero Bosayxa — Ao 80% npu temnepatype 25°C
(ucnonHenne Y3) u pgo 98% npu Temnepatype 35°C 6e3 koHAeHcauuwm BRaru
(ncnonHeHwne T3);

— OKpyXatwasi cpefja He B3pbIBOOMACHas, He coepallad TOKOMpPOBOASALLEN NbiK,
arpeccuBHbIX ra30B Y NAPOB B KOHLIEHTpaUMSX, paspyLlaroLwmx N3onsaumo n Metansbi.

MexaHunyeckne BHelLLlHME BO3AeWCTBYOLLME pakTopbl CoOTBeTCTBYHOT rpynne M7 no
FOCT 17516.1-90. lNpwn aTom pene ycTon4vMBbl K BUMOPAUMOHHBIM Harpyskam B guanasoHe
yacTtoT oT 5 go 15 'y ¢ makcumarbHbIM yckopeHeM 3g, B AnanasoHe YactoT oT 15 0o 60 'y ¢
MakCcumarnbHbIM YCKOpeHueM 2g; B auanasoHe 4vactoT oT 60 go 100 'y ¢ makcumarnbHbIM
yckopeHneMm 1g; MHOrokpaTHble YyAapHble Harpys3kum OnuvtenbHocTbio oT 2 go 20 Mc ¢
MakcumarbHbIM yCKOpeHnem 3g.

1.2 TexHn4eckme xapakTepucTuku

OcHoBHble NapameTpbl pene npueeneHsbl B Tabnvue 1.

CpeaHssi oCHOBHasi NOrpeLlHOCTb ToKa cpabaTbiBaHMA B 000N ouMpPOBaHHON TO4YKe
WwKansl He npesblwaeT 5 % ot yctaskn anga pene AJl1 n 10% ot yctaBkn ans pene All4,
All4-1, Al4-2.

Pa3bpoc Toka, BbipaXkeHHbIN B NPOLIEHTAX OT CPEeAHEro 3Ha4yeHusi Toka cpabaTbiBaHus,
He AoJmKeH npeBbiwaTtb 2,5 %.

Ona pene AJl4-1 cpegHaa OCHOBHasi MOrpelHOCTb cpabaTbiBaHWs MO BPEMEHU OT
MakcumarnbHOM ycTaBku He 6onee 5 %, pas3bpoc no BpemeHn cpabaTtbiBaHns He 6onee 0,5 %.

JononHutenbHass NOrpelHOCTb TOKa M BpeMeHn cpabaTbiBaHua (ana All4-1) npu
N3MEHEeHU:

— TemnepaTtypbl OKpyXatoLiero Bo3gyxa - He 6onee 0,2 % Ha 1 °C;
— HanpsbkeHus nutaHua B npegenax oT 0,8 o 1,2 HOMUHANBHOrO 3HA4YeHUs - He
6onee 2 % OT n3MepeHHbIX NPU HOMUHANBHOM 3HAYEHUN.

[ononHutenbHas nNorpewHoCTb napaMmeTpoB cpabaTbiBaHWS B YCIOBUAX MOBbILLIEHHOW
BMNaXHOCTU He NPEBbLILAET CPEAHIOI OCHOBHYIO MOrPELUHOCTb.

KpaTHOCTb yBenuueHnsa Toka cpabartbiBaHus pene All4, AJl4-1, All4-2 OTHOCUMTENbLHO
namepeHHoro npu vyactorte 50 u;:

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

Bpewms cpabaTbiBaHus pene:

— He 6onee 0,05c npm KPaTHOCTM BXOL4HOMO TOKA K YCTaBke cpabaTbiBaHUA paBHoOM 1,2;
— He 6onee 0,03 c npu KPaTHOCTWN BXOAHOIO TOKAa K yCTaBke cpabaTbiBaHUSA paBHOM 3.
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MoTpebnsiemasl MOLWHOCTb MO LIENU KOHTPONMPYEeMOro Toka He Gornee npuBeAeHHON B

Tabnuue 2.
Tabnuua 1 — OCcHOBHbIE NAapaMeTphbl pene
HanmeHoBaHue napameTtpa Hopma ans Tvnos
pameTp ATl A4 | An4-1 | All4-2
1 lnanasoH ycTaBoOK TOKa 0,05- 0,40 (0,4)
cpabaTtbiBaHUSA (HOMUHAmMbHbLIN TOK), A 0,125 - 1,000 (1,0)
0,5- 4,0(5,0) 0,02 -0,20 (0,1)
25— 20,0 (10,0)
12,5-100,0 (16,0)
2 HomuHanbHas yacTtoTa
50 50
KOHTpONupyemoro Toka, 'L
3 KoahpunumeHT Bo3BpaTa, He MeHee 0,90 0,93
4 Knacc To4HOCTU 5,0 10
5 HomuHanbHoe HanpsixeHue
onepartusHoro nutaxusa (Uw), B:
- NOCTOAHHOIO TOKa 110, 220 110, 220
- NepeMeHHOoro Toka yactotbl 50 'y 100, 220 100, 220
(no ncnonHeHnsm) (B ogHOM
NCNONHEHUN)
6 [IMCKPETHOCTb yCTaBKkuM Mo ToKy, % 1,25 1,0
7 MoTtpebnsaemas MOLWHOCTb MO CETU
4,0 6,0
onepaTtuBHOro nutanus, B-A, He 6bonee
8 [Inana3oH ycTaBOK BblOEpPXeK 0,1-10,0
BpeMeHu cpabaTbiBaHWs, C i i 0,3-30,0 i
9 [InckpeTHOCTb YCTaBKU NO BPeEMEHW, C i i 0,1 i
0,3

KoMmmyTaunoHHasa cnocoBHOCTb BbIXOAHbBIX KOHTAKTOB pene npu Toke He Gonee 2 A u
HanpPs»XXeHUM NOCTOSIHHOIO UMK NepemMeHHoro Toka ot 24 go 250 B MOLWHOCTLIO:
— B Lienu NocTosiHHOro Toka - He 6onee 60 BT npu 1 < 0,005 ¢ n He 6onee 30 BT npwu

Tt <0,02¢;

— B UENM nepemeHHoro Toka - He 6onee 300 BA npun koadppuumeHTEe MOLLHOCTU

coso > 0,5.

KoMmyTaunoHHas M3HOCOCTOMKOCTb pene — He meHee 20 000 unknos BO.
MexaHunyeckas N3HOCOCTOMKOCTb pene - He meHee 100 000 umknos.
Pene BblaepxuatoT 6€3 noBpexaeHns TOKK, ykasaHHble B Tabnuue 2.

Tabnuua 2 — Tepmnyeckasa CTOMKOCTb pene

Tun [lonycTuMbIiA ToK, A MoLwHoCTb, NoTpebnsemasi no uenu
pere [nana3soH yctaBok, A ’ KOHTpONupyemoro Toka, B-A, npwu:
OJNIMTENBHO | B TEYEHMe 1c | cpa6. min. | Howm.
Al 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 5,5 200 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
Al4-1 0,02 -0,20 0,5 40 0,02 0,1
All14-2
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N3onsums pene BbligepxumBaeT B TedyeHne 1 MuH 6e3 npoboss m  nepekpbiTvs
ncnolTatenoHoe HanpskeHne 2000 B nepemeHHoro Toka 4actotbl 50 U, npunoxeHHoe
MeXay TOKOBeAyLIMMU 3MEKTPUYECKN HECBA3AHHBLIMU YacTaAMU pere, a Takke Mexgy HAMU U
MeTannMyeckumMm YactTamMu Kopnyca pene.

ConpoTusrieHve n3onaumm pene Mexay HesaBUCMbIMU TOKOBEAYLLMMW LEeNaMn JOSTKHO
ObITb HE MeHee:

50 MOM — B XONOAHOM COCTOSIHMM B HOPMasibHbIX KITMMaTUYECKUX YCINOBUAX;

10 MOM — B HarpeToM COCTOSIHUM MPU BEPXHEM 3HAYEHUM TeMnepaTypbl OKpyKatoLen
cpenpbl;

1,5 MOM — B ycnoBusax BO34eNCTBUS BEPXHETO 3HAYEHUSI OTHOCUTENBHOM BAXXHOCTW.

Pene pomxHbl GbITb YCTOMYMBBI K BO3AEWCTBMIO BbICOKOYACTOTHOIO WCMNbITATENbHOMO
HanpsKeHust npeacrasnsowero cobon sartyxatowme konebanus yactotom (1,0+0,1) Mlu,
Mogynb orubatollen KOTopbiXx yMeHblaeTca Ha 50 % OTHOCUTENbHO MakCMManbHOro
3HaveHua nocne 3-6 nepmMoaos.

YactoTa noBTOPEHMA MMMNYIbCOB BbICOKOYACTOTHOro curHana (400+40) u. BHyTpeHHee
COMPOTUBIIEHME WUCTOYHMKA BblCOKOYacTOTHOro curHana (200£20) Om. MMpoaormKNTenNbLHOCTb
ncnoitTanus (2-2,2) c.

Hanbonbllee 3HayeHWe HanpsiKeHWs BbICOKOYACTOTHOrO UMMynbca npwv NPoLOSfbHOW
CXeme MOAKNIYEHUss UCTOYHUKA K ucnbiTbiBaeMoMy pene (2,5+0,25) kB, npu nonepevHom
cxeme BkoveHns - (1+0,1) kB.

TpeboBaHMs N0 HAAEXHOCTU:

— cpegHaa HapaboTka 0o OTKasa, onpegensemasi BpemeHem npebbiBaHus pene noa
HanpsxeHuewM, - He meHee 25000 y;

— ycTaHoBneHHasa 6e3oTka3Has HapaboTka coctaBnaeT He meHee 10000 uymknos BO;

— CpeaHui CpoK cryx0bbl — 12 ner.

1.3 KOHCTPYKTMBHOE BbINOSTHEHME

Pene BbINONHEHbI B €ANHOM KOHCTPYKTUBHOM WUCMOMHEHUM ANSA BbICTYNALWeEro MoHTaxa
C nepegHuUM n 3agHUM MpUCcCOoedMHEHWEM NPOBOAOB MOA4 BUHT. Bce anemMeHTbl cxembl
CMOHTUPOBaHbI B 06LLEM KOpryce, COCTOSLLEM U3 KITEMMHOW KOJOAKWU (LLOKONS) 1 KoXyxa. Ha
LOKOJ1e YCTaHOBIEH TpaHCOPMAaToOp TOKa U KPOHLUTEWHbI, CnyXalumMe Ans KpenneHus nnathbl
neyaTHOro MOHTaXa 1 NuueBon NaHenun. Ha nuueBon NaHenu yCTaHOBMEHbI NepekyaTenm
yCcTaBoOK Toka cpabatbiBaHusa (ana AJl4-1 — pononHUTENbHO nNepekniovatenb YCTaBoK
BpemMeHu cpabaTtbiBaHuUs).

BepxHun nepeknovatens wumeer 10 cTyneHen, kaxgas W3 KOTOpPbIX paBHa
MUHUMarnbHOMY TOKY, @ HWXHWUIA nepekntodartens, umes 10 cTyneHen, no3BonseT BbICTaBNATb
NPOMEXYTOYHbIE 3HAa4YeHUA C ANCKPETHOCTLIO 0,1 OT MUHUMANbHOrO 3Ha4YeHUs

abapuTHble, yCTaHOBOYHbIE U NPUCOEANHUTENBHbIE pa3Mepbl NPMBEAEHbI Ha pUCYHKe 1.

CTteneHb 3awuThl pene:

— obono4kon — IP40;
— KOHTAaKTHbIX 3a)KMMOB 4119 NpUcoeanHeHns BHeLWHMX nposoaos — IP20.

Macca pene — He 6onee 0,8 kr.

1.4 YcTtponctBo n paboTa pene

CxeMbl NOAKIYeHns pene NpuBeaeHbl Ha PUCYHKe 2.

[Ons paboTbl pene, B 3aBUCMMOCTM OT WCMNOJIHEHUS, HEOBXoauMo onepaTuBHOE
HanpsbkeHne nutaHus nepemeHHoro toka 100 mnu 220 B yactothl 50 My vnn HanpsxeHue
nnTaHna noctosiHHoro Toka 110 nnu 220 B. Pene AJl4-1, AJ14-2 uMmeloT Takue e HanpskeHns
NUTaHUSA B OOHOM MCMOJTHEHUN.

Mpn nopave COOTBETCTBYHOLLErO HaNPSKEHUS MUTAHUS W KOHTPONMPYEMOro TOKa,
MEHbLLE YCTaBKM, BbIXOQHOE 3NIEKTPOMArHMTHoe pene 06eCTo4eHo, ero KOHTaKTbl HAXOASATCA B
ncxogHom coctosiHn. B pene AJl1 csetognon He cBeTtutcd, a B pene All4, All4-1, AJl4-2
CBETUTCA 3€eneHbiM LUBeTOM. Ecnn KoHTponmMpyembli TOK MNPEBLICUT 3afaHHOE 3HadeHue
yCTaBKW1, BbIXOOQHOE pene cpaboTaeT u NepeKOYNT KOHTaKTbI.
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CurHanunsaumsa cpabatbiBaHna obecneymBaeTcss C MOMOLLBI CBeTOoauona, KOTOpPbIN
BblBEJEH Ha NuueByro Tabnuyky 1, npu cpabaTbiBaHUU, CBETUTCS KPaCHbIM LIBETOM.

B pene AJl4 nmeetca nonocoBon OUNbTP, HACTPOEHHbIN HA HOMWHArbHYK 4acToTy,
KOTOPbIN OCYLLECTBNSAET OTCTPOMKY pene OT BbICLUMX FapMOHUYECKUX COCTaBASOWMX BO
BXOOHOM ToOKe. [lpy CHWXEeHUUM KOHTPONMPYyeMOro TOKa [0 3HayeHus, onpeaensemMoro
KO3 prumeHTOM BO3BpaTa, BbIXOAHOE pere BO3BpallaeTCca B UICXOQHOE COCTOSHME.

60+0,2
60:0,2 137 30
B - 17O &
1211 1011
~ o o A L6
3 E 0] ol Q & &
Y o |19 o] =
{ZOmE) O] O]
0] 0] L
ool ol12 54 o112 ——Q,.(/ )
0 10 ML-TH ” d
5 é M4-TH
om 2omb
a) 6)

a) - 0Lz BUJT PeJIe;
- pa3MeTKa MaHeN! TS 3a/THETO MOIKIFOUCHHS TIPOBOIOB

PucyHok 1 - [abapuTHble, yCTAHOBOYHbIE M MPUCOEOUHUTENBHBLIE Ppa3Mepbl pene

OnepaTuBHOE HanNpsXXeHWe NUTaHUSA, KOHTPONMPYEMbIN TOK U BbIXOAHbIE KOHTaKTbl pene
NOAKITOYAKOTCA COrfnacHoO cxeme NoAKMYeHus pene (PUCYHoOK 2).
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PucyHok 2 — Cxembl NoaknoYeHns perne
2 NCIOJIbSOBAHWME MO HASHAYEHWIO

Mepen BknoyeHnem pene B paboTy Heobxoammo ybeauTbCa B OTCYTCTBUM Ae(eKTOoB,
KOTOpble MOryT NOSABUTLCS NPU HApyLUEHUW NPaBuIl XpaHEHUs U TPaHCNOPTUPOBaHMS.

Pene BbinycKkalTCA MNOMHOCTbLIO OTPEryNMpOBaHHbIMWU UM He TpebyloT npoBeaeHus
OOMNOMHUTENBHOW PErynMpPOBKU NPW 3KCNIyaTaumu.

Pene Toka He aBNgeTca nameputesnibHbIM NpMBOpPOM, NOSTOMY YCTAHOBKY M KOHTPOSb
Toka cpabaTbiBaHWs cnegyeT Npou3BoaAnTbL NO aMmnepMeTpy HeobxoauMOro Kracca TOYHOCTMU.

Paboune ycTaBkM BbICTaBNawTCA cnegywowmm  obpasom. Heobxogumo  CHATb
NPO3payHyo KPbILWKY C pene, AN Yero BCTaBUTb OTBEPTKY B Na3 MeXAY KOXYXOM W KPbILLKOW
1N 0cBOBOANTL 3aLLEnKy.

lMopsimok npoBepku pere Ha pabounx ycTaBkax:

— cobpaTb cxemy N5 NPOBEPKU TOKa cpabaTbiBaHUA pene, Ans 3TOro NOAKMYUTb K
BbIXOA4Yy aBTOTpaHcdopMartopa nocnefoBaTeNnbHO peocTaT wnM  TpaHcdopMaTtop TOKa,
amMmnepmeTp K TOKOBOMY BBOAY pene;

— B COOTBETCTBMM CO CXEMOW TMOAKMYEeHNA perne (PUCyHOK 2) nojaTb
COOTBETCTBYHLLEe onepaTuBHOE HaNpsXXeHne NUTaHus;

— NNaBHO YyBenuuMBas aBTOTPaHC(OPMATOpPOM WM pPeocTatoOM BXOAHOW  TOK,
pobuTtbca cpabaTbiBaHus pene. CHuxas BXOOHOW TOK, y6eauTbes, YTO pere Bo3BpallaeTcs B
NCXOAHOE COCTOSHUE.
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C nomoLlblo OTBEPTKM NEepeBecTn nepekrnoyaTenb B MNOSIOXEeHWe, COOTBETCTBYHOLLEe
Tpebyemon ycTaBke, 1 3aKpbITb pene KpbILLKOMW.
3apepxka BpemeHu cpabatbiBaHua (T, c) pene All4-1 onpegenseTca no opmyne:

T=0,1(n+1) — ansa ncnonHexus (0,1-10) c
T=0,3(n+1) — ansa ucnonHeHus (0,3-30) c,

rae N — cymMma umdp, NpoTMB KOTOPbIX OBWXKKWA MepekroyaTens COBUHYTbI BBEPX — B
CTOPOHY UNpbI.

lMpoBepka BpemeHU cpabaTbiBaHUA NPOBOAUTCA Ha paboymx ycTaBkax MyTem nogayu
CKayKkoM TOKa paBHOro 1,2 s3Ha4YeHnsa ycTaBKu TOKa.

Mpn HeobxoaMMOCTH NNOMOMPOBAHNA, YCTAHOBUTL MACTUYHYO NNoMOy Ha cneuunarnbHON
BblGopKe “O” KPbILKW.

TunoBas 3aBMCMMOCTb TOKa YCTaBKWM perne OT NepBMYHOro Toka TpaHcopMaTopoB Tuna
THIM-1P n T3J1 npuBegeHa Ha pucyHke 3 onga pene All4, All4-1, AJl4-2.

Mpy npaBunbHOW aKkcnnyaTauum pere obecneynmBaeT HOpMasrbHyl0 paboTy B TeyeHue
BCEro cpoka cnyx6bl. B crnyyae Bbixoga pene u3 CTposi B NEPUOA rapaHTUMHOINO CpOKa, OHO
OOJDKHO ObITb CHATO C 06beKTa, 3aMEHEHO rogHbIM U OTNPaBMeHo ANA peMOHTa U3roTOBUTENIO
BMECTEe C 3aroSfIHEHHbIM NAacnoOpTOM UMW 3TUKETKOM COOTBETCTBYIOLLIErO HOMepa perne.

[lencTteus B akCTpeMarsibHbIX YCIIOBUAX

Mpn nosiBNeHnn Npu3HaKoB HEMCNPABHOCTU UIK nNeperpesa pene (pes3kun 3anax, AbiM U
T.n.) Heobxogmmo:

— obecTounTb pene;
— BbICHUTb NPUYNHBI HENCNPABHOCTY;
— YCTPaHUTb HEUCMNPABHOCTb.

CootBeTtcTBUE YCcTaBOK pene All4 nepBUYHbIM TOKam
TpaHccopmaropoB Tuna T3J1 n THM-1P
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YcTtaBka pene (MA)

0o 1 2 3 4 5 6 7 8 9 10 11 12

Ia NepBUYHbLIN TOK TpaHcopmaTopa (A)

PucyHok 3 — TunoBasi 3aBMCUMOCTb TOKa YCTaBKM OT MEPBUYHOIO TOKa TpaHcdopmaTtopa
3 TEXHUYECKOE OBCJTY>XXUBAHUE

MoHTax, TexHuyeckoe OOCnyXMBaHMe W  3KCNnyaTtauumilo pene  paspellaeTcs
OCYyLLEeCTBNATb nuuam, NpoleawmnM chneunanbHyo noAroToBKY, UMEKLWMUM aTTecTaumio Ha
NpaBO BbINOSIHEHUA PabOT B 3MEKTPOYCTaHOBKAX WM O3HAKOMMBLUMMCHA C AaHHbIM P3.
TexHnyeckoe ob6CnyxmBaHwe pene BKNOYAET NEePUOANYECKMA BHELUHUA OCMOTP U Npwu
HeobXxo4MMOCTN NPOBEPKY TOKa cpabaTbiBaHMS C MCNOSb30BaAHNEM BHELLUHUX NPUGOPOB.

TexHnyeckoe obcnyxmBaHne perne [AOMKHO MpOoM3BOAUTLCA B COOTBETCTBMUM C
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«lMpaBunamn akcnnyaTtaumMm YCTPOUCTB ONeKTPOYCTaHOBOK», «[lpaBunamu TexHUYecKoun
3KCnnyaTauumn aNeKTpUYecKnX cTaHumMm u ceTem» n HactTosawmm P3.

Pene BbinyckaloTCs B COOTBETCTBMM C KOHKPETHBIM 3aKa3oM MO HanpsKeHUIO NUTaHUS m
AnanasoHy yCTaBOK TOKa.

Mpwn akcnnyaTauun pene B COOTBETCTBUN C TEXHUYECKMMM YCNOBUSAMU U HacToawmm PO
B TeyeHwe cpoka cnyxbbl, B TOM 4ucrne npu HenpepbiBHOW paboTe, npoBeaeHue
pernameHTHbIX paboT He TpebyeTcs.

lMepen ycTaHOBKOW perie Ha OOBLEKT, a Takke nocne AMUTENbHOMO XpaHeHus pene B
cocTaBe annapaTypbl peKOMeHLYeTCA MPOBEPUTb €ro (PyHKUMOHMPOBaHME Ha yCTaBKax, Ha
KOTOpbIX NpegnonaraeTca paboTa pene.

Mepbl 6e3onacHocTH.

Mo cnocoby 3awuTbl 4enoBeka OT MOPaXEHUA 3JNEKTPUYEeCKUM TOKOM pene
cooTtBeTcTBYHIOT Knaccy «O» no OCT 12.2.007.0-94.

KoHcTpykuma pene obecneuymBaeT 6e3onacHOCTb OOCNyXMBaHUS B COOTBETCTBUU C
MOCT 12.2.007.6-75.

MoHTax n obcnyxmnsaHve pene A0MKHbI MPOM3BOAUTLCA B 06€CTOYEHHOM COCTOSHUN.

3anpeljaeTca CHMMaTb KOXYX C perie, HaxoasiLerocs B pabore.

Pene He umeeT pasgenuTenbHOro TpaHcdopmartopa no uenu nuTaHus, No3ToMy Ha
nnarte pene n ero NpoBogax MOXeT OKasaTbCsA HaNpPshKeHWEe, OnacHoe AN XU3HMW.

4 PASMELWWEHVE N MOHTAX

Pene noctaBnawTCs M3roToBUTENEM B WUCMOMHEHUW OS5 BbICTYNaloLWero MOHTaXa Ha
NAOCKOCTb C MepeaHuM npucoeguHeHnemM npoBofoB. KpenneHue pene ocywecTerseTcs
BUHTamMn M4,

YcTaHOBOYHbIE pasMepbl NpU KpenseHnn pene co CTOPOHbI NMULLEBOM NaHenu npmBeaeHsbl
Ha pucyHKke 1a , a Npu KpenneHun c3agm — Ha pucyHke 16.

BHelwHre npoBoda nogBoaATcsa cnpasa, BCTABMASATCHA B OTBEPCTUS MeXAy LIOKONeM U
KNEeMMHOM KPbILLIKOW Mo NPVXKMMHYIO Lanby 1 NpuXMMatoTCA BUHTOM.

Mpn 3agHem npucoeanHeHWM NPOBOAOB perne ycTaHaBNUBaeTCA B OTBEpPCTUE NaHenu
(pucyHok 16) u kpenutca BuHTamun M4. [Ina 3agHero npucoeanHeHns NpoBo4oB HeobxoaMMo
CHSAITb KPbIWKN C KIIEMM U NnepectaBUTb BUHTbI C Wwanbamu Ha Opyryd CTOPOHY KNeMMHOW
konogku. llocne nepecTtaHOBKM BWHTOB C OOHOW W APYroM CTOPOHbI KIEMMHOW KOMOLKU
YCTAHOBUTb KpbIWKK. [NA CHATUS KPbIWKA €e Heobxoaumo npwkaTb NpoTuB 4-om n 9-om
KNneMm 1 COBUHYTb BNpaso.

KoHTakTHble BblBOAblI pene obecneyvBaloT NpucoeauvHeHne OLHOro MUnv ABYX MeOHbIX
NN antoMUHUEBLIX NPOBOAOB ceveHnem ot 0,75 0o 2,5 mm2.

Mpn ycTaHOBKe pene AO0MKHO ObiTh 3alUMLLEHO OT nonagaHusa Bodbl, Macna, amMynbcum un
COMHEYHON pagmaunn, a Takke OoSmKHa ObiTb MCKMOYeHa BO3MOXHOCTb MOAOrpeBa Kopnyca
pene Ao Temnepartypbl 6onee 55 °C.

Pabo4yee nonoxeHve pene B NPOCTPaHCTBE NPOU3BOSIbHOE.

5 KOMIMJIEKTHOCTb

B koMnnekT noctaBku BXOAUT:
- pene -1 wr,;
— aTuketka -1 wWwT;
— PYKOBOACTBO MO 3Kcnnyatauum B KonudectBe 1-3 WT. Ha napTuio pene,
OTNpaBnNsAemMyl0 B OAMH agpec unm B HEOOXOAMMBbIX KONMYecTBax, ecnv aTa nocTtaBka bObina
OroBOpEHa B 3aKase.

6 XPAHEHWE U TPAHCITOPTUPOBAHWE

Pene B ynakoBKe U3rotoBUTENA OOJKHbI XPAHUTLCA B OTaryiuBaeMbiX U BEHTUITNPYEMbIX
10
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nomeLleHnsx npu temnepartype ot 5 o 40°C n oTHoCUTENBHOM BNaxHocTn He Gonee 80%
npu Temnepatype 25°C, npu OTCYTCTBMM B BO3Qyxe MNapoB, BpeAHO [OEUCTBYHOLWUX Ha
MaTtepuarnbl U YNakoBKy pene.

Pene B TpaHCNOpTHOM Tape W3roTOBUTENS MOXHO TPaHCNOPTMPOBATb KPbITbIM
XEenes3HoAOPOXHbIM UMM BO3AYLUHbIM TPaHCNOPTOM ©0€e3 orpaHuMyeHus PacCTOSHUSA UK
aBTOMOOMWMBbHBIM TPAHCMOPTOM MO AoporamM ¢ acdanbToBbIM UM BETOHHbIM MOKPLITUEM Ha
paccTtosiHne 0o 200 KM, no OynbbKHLIM U FTPYHTOBbLIM AOpOraMm — Ha pacctosiHue go 50 Km co
ckopocTbto 40 KM/Y € 06LLUMM YMCIIOM neperpysok He Bbonee AByX.

Pene ncnonHenus T3 gonyckaroT TPaHCNOPTUPOBKY MOPCKUM TPaHCMOPTOM.

Mpn TpaHcnopTMpoBaHWM pene, BMOHTMPOBaHHbIX B annapartypy, WM nocne
nepeynakoBkn notpedbutens obsizaH obecneynTb 3awMTy pene OT BO3AEUCTBUSA BHELUHWUX
MEXaHUYEeCKUX M KIMMaTU4eCKux (pakTopoB, €Crl OHW MpPeBbIWAalT HOPMbl ANA pexuma
aKcnnyatauum pene.

7 TAPAHTUN N3IrOTOBUTEIA

M3rotoButenb rapaHTMpyeT COOTBETCTBME pefie TpeboBaHUAM TEXHUYECKUX YCIOBUIA
npu cobniogeHnn notpebutenem ycnoBui aKcnnyaTauumn, TPAHCNOPTUPOBAHUSA N XPaHEHWS,
YCTaHOBJIEHHbIX B HACTOSLLEM PYKOBOLCTBE MO 3KCMfyaTaumn.

[[@paHTUWHBLIN CPOK XpaHeHus — 3 roga W uUcYUCNAeTcsa C AaTbl OTrPy3ku pene
notpebutento. MapaHTUMHBLIM CPOK akcnnyaTaumm — 2,5 roga co [HS BBOAa pene B
aKcnsiyatauuio B npeaenax rapaHTUNHOIO CpoKa XpaHeHUs.

8 CBEAEHWA OB YTUITU3ALINA

[Mocne oTkasa pene (He nognexawlero PemMoHTY), a Takke MNocne OKOHYaHUs Cpoka
cnyxbbl, ero yTunuaupylT. [eMoHTax npou3BoaAaT B 0OOECTOMEHHOM COCTOSIHUW, WHbIX
crneumanbHbIX Mep 6e30nacHOCTM, a Takke cneunanbHbIX NPUCNOCOBNEHNA N MHCTPYMEHTOB
nNpv AeMOHTaxe n yTunusauun He TpebyeTcs.

OCHOBHbIM METOAOM YTUNM3aUMK sBnsieTcs pa3bopka pene.

Mpun pasbopke uenecoobpas3Ho pas3genuTb MaTepuansl No rpynnam. M3 coctaea pene
nognexaT yTunusauumn nnacrmacca, YepHble U LBeTHble MeTannbl. YepHble meTannbl npu
yTunu3aumm HeobxoaMmo pasgensaTb Ha CTarlb KOHCTPYKUMOHHYIO U 9NEeKTPOTEXHUYECKYHo, a
LUBETHble MeTansbl — Ha MeAb 1 ChfaBbl HA Me4HON OCHOBE.

9 POPMYJIMPOBAHME 3AKA3A

Mpwn bopmynupoBaHnn 3aka3a HeOHXO0AMMO yKa3biBaTb:

— HauMeHOoBaHuWe 1 Tun perne;

— KnMMaTu4ecKkoe MUCMNOSTHEHME U KaTeropuio pasMeLLeHNs;

— HOMWHarbHOE Hanps>KeHue N 4YacToTy OnepaTUBHOIO NUTAHUS;

— [uanasoH ycTaBOK Toka ans pene AJl1;

— [AuanasoH Bblaepxek BpemeHn ans pene All4-1;

— HOMep TEXHMYECKMX YCIOBUN;

— HeobXxooMMOCTb MOCTaBKM N KONMYECTBO 3Kk3eMnnsipos PO.
Mpumep 3anucm obosHadeHus pene AJIl npu ero 3akase u B JOKYMEHTaUMXM OpYyroro

n3genus:
«Pene Toka AJll1 Y3, 220 B, 50 I'u, (2,5-20) A, TY ¥3.11-14309600-059-95»

Mpumep 3anuncu obosHaueHna pene AJl4-1 npu ero 3akase n B JOKYMEHTaUMuM Opyroro

nsgenus:
«Pene Toka Al4-1 Y3, 220 B, 50 'y, (0,3 - 30) ¢, TY ¥3.11-14309600-059-95»
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	Реле АЛ1 предназначены для применения в цепях переменного тока релейной защиты и противоаварийной автоматики в качестве органа, реагирующего на повышение тока в контролируемой цепи.



