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HadexHocmb u OoneosedyHocmb penie obecrieyusaromcsi HE MOJIbKO Kadyecmeom
perne, HO U npasusibHbIM CcobM00eHUEM PEXUMO8 U ycriogul 3Kcryamayuu, rnos3momy

cobnodeHue e6cex mpebosaHul,

BHUMAHMUE!

Lo usydeHusi pykosoOcmea perie He 8KIoHamb.

aKcrinyamauuu, sierissemcsi 0b6si3ameribHbIM.

B cesi3u ¢ cucmemamuyecku rnpoeodumMbiMu pabomamu o coeeplieHCMB08aHUI0
KOHCMPYKUUU U MEexXHOMo2uU U320MOo6/eHUsI 803MOXHbI Hebonbuwue pacxoxoeHus

Me>K6y ,DyKOSOOCmSOM rno 3Kcrisiyamauyuu u rnocmaeJsidemMbiM usdenuem, He enusWUe Ha

napamempsbi U30erusi, Ha ycrioeusi €20 MOHMaa U 3Kcrilyamauuu.

U30enue codepxum 31eMeHmMbl MUKPOSIEKMPOHUKU, M03MoMy rnepcoHasi 00/mKeH

U3JI0KeHHbIX 8 Hacmosduwem pyKoeoOcmee rno

npoClmu crieyuarsibHblIl UHCMpPpYKmMax u ammecmauuro Ha ripaeo 8bIrNoJIHeHUSA pa6om.

UHcmpykmaxk QosmkeH nposodumbscsi 8 coomeemcmeuu ¢ Oelicmeyowum 6

opeaHu3ayuu riosrioXxxeHuem.

HanmeHoBaHue Pepakums [ara
BEpCUU
Bepcus Ne 0 OpuvrnHansHoe n3gaHve 25.11.10
Bepcus Ne 1 M3paHne ncnpaBneHHoe 1 AONONIHEHHOE 25.07.11
Bepcus Ne 2 M3paHne ncnpasneHHoe 1 JOMNONTHEHHOE 21.06.12
Bepcusa Ne 3 N3gaHue ncnpaBneHHoe 1 AonofiHEHHOEe 12.09.13
Bepcus Ne 4 M3paHne ncnpaBneHHoe 1 JOMNONIHEHHOE 05.02.16




PEJIE TOKA All1, All4, All4-1, All4-2

CoNoGhrwWN

COAEPXAHUE

. Onucanue n pabota pene

1.1. HasHayeHue pene

1.2. TexHn4yeckme xapakTepucTuku
1.3. KOHCTpYKTUBHOE BbIMNOSNHEHNE
1.4.YcTtponcteo u pabota
Mcnonb3oBaHWe no Ha3HavYeHuo
TexHu4eckoe obcnyxnBaHme
Pa3melleHne n MoHTax
KomMnnekTHoCTb

XpaHeHne 1 TpaHCnopTUpoBaHue
["apaHTUK nsrotosBuTeENd
CeepeHusa 06 ytunmsaumm
dopmynmnpoBaHune 3akasa

e
PREEEEBowwoonrnns




PEJIE TOKA All1, All4, All4-1, All4-2

1 OMNCAHNE U PABOTA PEJIE

1.1 HasHauyeHue pene

Pene AJl1 npegHasHayeHbl OANA NPUMEHEHUS B LENsX NepeMeHHOro ToKa penenHou
3aWwnTbl U MPOTMBOABapMMHOM aBTOMAaTMKW B KayecTBe OpraHa, pearvpyouwero Ha
NOBbILLIEHME TOKa B KOHTPONMPYyEMOW Lenu.

Pene Ttoka AJl4, AJl4-1, AJl4-2 npepgHasHayeHbl LA UCMNOMb30BaHUA COBMECTHO C
TpaHcdopmMmaTopaMmm Toka HyneBow nocnegosaTernbHocTn (TTHI) B kayYecTBe yCTpOMUCTBA,
pearvpyloLlero Ha nepemMeHHbIn Tok YactoTbl 50 'y HyneBown nocnegoBaTenbHOCTU B CXEeMax
3alMT reHepaTopoB, ABuUraTernen N NMHUM C ManbIiMU TOKAMWN 3aMblKaHUS Ha 3EMITHO.

Pene wu3rotaenuBalTcA B KNUMartu4eckoM WUCMOMNHeHUW Y kaTteropum 3 MO
FOCT 15150-69 ons noctaBOK B pavOHbl C YMEPEHHbIM KNUMatoM U B WUCMNOMNHeHun T
kateropun 3 FOCT 15150-69 ans NoCcTaBOK Ha 3KCNOPT B PaNOHbl C TPOMNYECKUM KITUMATOM.

Pene moryT akcnnyaTupoBaTbCs B CneayoLwmnx yCrnoBusx:

— 3aKpblTble  HeoTannMBaemble MOMeELleHUsl, rAe Temnepatypa W BMAAXHOCTb
HeCyLLLECTBEHHO OTNNYaTCA OT TeMnepaTypbl U BAAXXHOCTU OKpPY>KatoLLero Bo3ayxa;

— avanasoH pabounx Temnepatyp oT MuHyc 40 go nntoc 55 °C npu BbICOTE MECTHOCTU
00 1000 m n ot muHyc 40 go 50 °C npwu BbicoTe MecTHOCTM 0 2000 M Hag ypoBHEM MOpS;

— OTHOCUTENbHasA BMaXHOCTb OKpyxatLlero Bo3ayxa — 0o 80% npu temnepartype 25°C
(ucnonHenne Y3) n pgo 98% npu Temnepatype 35 °C ©6e3 KoHAeHcauuu BRaru
(ucnonHeHue T3);

— OKpyXatLliasi cpefia He B3pblBOOMacHas, He coepxallas TOKOMpPOBOAALEN MNbinu,
arpeccuBHbIX ra3oB M MNApoOB B KOHLEHTPAUUAX, paspyLlatowmnx U3onauuo u metanmnsbl.

MexaHuyeckne BHellHME BO3LeNCTBYOWME (pakTopbl COOTBETCTBYIOT rpynne M7 no
MOCT 17516.1-90. lNpwn aToM perne ycToW4MBbI K BUOPALMOHHBLIM Harpyskam B AuanasoHe
yacToT oT 5 fo 15 'y ¢ MakcumarnbHbIM YCKopeHneM 3g, B AnanasoHe YactoT oT 15 0o 60 'y ¢
MakcumarnbHbIM YCKOpeHueM 2g; B guanasoHe 4vactoT ot 60 go 100 Ny ¢ makcMmarbHbIM
yCKOpeHnemM 1g; MHOrokpaTHble yAapHble Harpyskm anmtenbHocTbio oT 2 o 20 mc ¢
MakcumarnbHbIM yCcKopeHnem 3g.

1.2 TexHn4eckne xapakTepucTmku

OcHoBHble NapamMeTpbl pene npueeneHsl B Tabnvue 1.

CpeaHss ocHoBHasi NOrpeLllHOCTb ToKa cpabaTbiBaHMS B N0OOM oUMPPOBAHHON TOuYKe
Wwkanbl He npesblwaeT 5 % ot ycraskm anga pene AJl11 n 10% ot yctaskm anga pene All4,
All4-1, Al4-2.

Pa3bpoc Toka, BbipaXkeHHbI B NPOLIEHTAX OT CPEeAHEro 3HayeHusi Toka cpabaTtbiBaHus,
He JosmkeH npeBbiwaTth 2,5 %.

Ona pene All4-1 cpefHAs OCHOBHas MNOrpeLHOCTb cpabaTbiBaHWs MO BPEMEHU OT
MakcumarnbHOM ycTaBku He 6onee 5 %, pa3dbpoc no BpemeHu cpabaTtbiBaHus He 6onee 0,5 %.

[ononHuteneHaa NOrpewwHoCcTb Toka U BpemeHu cpabatbiBaHus (ana All4-1) npu
N3MEHEHUN:

— TemnepaTypbl OKpyXatoLero Bo3gyxa - He 6onee 0,2 % Ha 1 °C;
— HanpsbkeHus nutaHusa B npegenax ot 0,8 oo 1,2 HOMWHANbLHOrNO 3Ha4YeHUsl - He
6onee 2 % OT N3MepPEHHbIX NPU HOMUHANBHOM 3HAYEHUN.

[ononHutenbHas NOrpeLlHoCTb napaMeTpoB cpabaTbiBaHUSA B YCITOBUSX MOBbILUEHHOM
BMNa)XHOCTN He MPEBbLILAET CPEAHIO OCHOBHYIO MOrPeLUHOCTb.

KpaTHOCTb yBenunyeHust Toka cpabatbiBaHus pene All4, All4-1, AJl4-2 oTHOCUTENbHO
namepeHHoro npu vyactote 50 Mu:

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

Bpewms cpabaTtbiBaHus pene:

— He 6onee 0,05¢c npm KPAaTHOCTM BXOL4HOMO TOKA K YCTaBke cpabaTbiBaHUSA paBHou 1,2;
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— He 6onee 0,03 ¢ npu KpaTHOCTM BXOOHOIO TOKa K yCTaBKe cpabaTtbiBaHusi paBHOM 3.

MoTpebnsiemasi MOWHOCTb MO LIENU KOHTPONMpyeMoro Toka He Goree npuBegeHHON B

Tabnuue 2.

Ta6bnuua 1 — OCHOBHbIE NapaMeTpbl pene
HanmeHoBaHne napameTpa Hopwma Ans Tvnos
pamerp ATl A4 | AN4-1 | All4-2
1 InanasoH ycTaBoK ToKa 0,05- 0,40 (0,4)
cpabaTbiBaHMs (HOMWHAmMbHbIN 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 HomunHanbHas 4yactoTta
50 50
KOHTpONMpyemoro Toka, 'y
3 KoahpunumeHT Bo3BpaTa, He MeHee 0,90 0,93
4 Knacc ToMHOCTHU 5,0 10
5 HomuHanbHoe HanpsixeHne
onepaTtmBHoro nutaHus (Uw), B:
- MOCTOSAHHOIO TOKa 110, 220 110, 220
- NepemMeHHOoro Toka yactoTbl 50 My 100, 220 100, 220
(no ncnonHeHusam) (B ogHOM
NCNONTHEHUN)
6 [NCKPETHOCTb yCTaBKu No Toky, % 1,25 1,0
7 MNoTtpebnaemas MOLHOCTb NO CETU
4,0 6,0
oneparuMBHOro nutaHus, B-A, He 6onee
8 [InanasoH yCTaBOK BblAEPXKEK 0,1-10,0
BpeMeHun cpabaTbiBaHus, C i ) 0,3-30,0 )
9 [InckpeTHOCTb YCTaBKU NO BPEMEHW, C i i 0,1 i
0,3

KOMMyTaLl,I/IOHHaFI CNOCOBHOCTb BbIXOAHbLIX KOHTAKTOB pene npn Toke He bonee 2 A u

HanpsH»KeHUM NOCTOAHHOIO UNKW NepeMeHHoro Toka oT 24 o 250 B MoLHOCTbIO:

— B LEenu NoCcTosIHHOro Toka - He Bonee 60 BT npu t < 0,005 ¢ n He 6onee 30 BT npun

Tt <0,02c;

— B Lenu nepemMeHHoro Toka - He 6onee 300 BA npu KoapduUMEHTE MOLLHOCTU

cos¢ > 0,5.

KomMyTaumnmoHHast UISHOCOCTOMKOCTb pene — He meHee 20 000 umknos BO.
MexaHunyeckas N3HOCOCTOMKOCTb pene - He meHee 100 000 ymknos.
Pene BblaepxuBatoT 6e3 noBpexaeHus ToKK, yka3aHHble B Tabnuvue 2.

Tabnuua 2 — Tepmnyeckasa CTOMKOCTb pene

Tun TlonycTuMbli Tok, A MowwHocTb, noTpebnsemasi no uenu
pere [vana3soH ycTtaBok, A ’ KOHTpONupyemoro Toka, B-A, npu:
ANUTENBHO | B TedeHne 1c¢ | cpab. min. | Hom.
All1 0,05-10,40 0,5 40 0,1 0,2
0,125 -1,000 11 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
A4
Al4-1 0,02 -0,20 0,5 40 0,02 0,1
All4-2
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N3onsauma pene BbiaepxuBaeT B TeyeHne 1 MuH 6e3 npobos M  nepekpbiTUA
ucnoiTatenoHoe HanpsbkeHne 2000 B nepemeHHoro Toka 4YactoTbl 50 U, npunoxeHHoe
MeXay TOKOBeOyLLMMW 3IEKTPUYECKN HECBA3AHHBbIMW YacTsaMU pere, a Takke Mexay HUMU U
MeTanImyeckMMmn Yactamm Kkopnyca pene.

ConpoTuBrieHne n3onauuun perne Mexagy He3aBnucUMbIMU TOKOBEAYLLUMM LIensMu JOSMKHO
ObITb HE MeHee:

50 MOM — B XONOOHOM COCTOSAHUM B HOPMaITbHbIX KNMMaTUYECKUX YCINOBUSIX;

10 MOM — B HarpeToM COCTOSIHUM MPU BEPXHEM 3HaYeHUU TemnepaTypbl OKpyXarLen
cpeabl;

1,5 MOM — B ycnoBusax Bo34enCcTBUS BEPXHErO 3HA4YEHNS OTHOCUTENBbHOMW BNAXXHOCTW.

Pene OomxHbl GbITb YCTOMYMBBLI K BO3AEWCTBUIO BbICOKOYACTOTHOrO WCNbITATENbHOMO
HanpsbkeHna npegcraenswowero cobon satyxawowme konebanua uvactotonm (1,0+0,1) Mlu,
Moaynb orubarowen KoTopbiX yMeHbllaetca Ha 50 % OTHOCUTENBHO MakCcMMarnbHOro
3HayeHus nocne 3-6 Nepnoaos.

YacTtoTa NoBTOPEHNSA NMNYNbCOB BbicOKoYacToTHoro curHana (400+40) My. BHyTpeHHee
COMpPOTMBIIEHNE UCTOYHMKA BblCOKOYACTOTHOro curHana (200+20) Om. lNMpogomkuTensHOCTb
ncnbltanus (2-2,2) c.

Hanbornblee 3HayeHMe HanpsbkeHWUst BbICOKOYACTOTHOrO MMMynbca npu MpoaosibHOM
CXeMe MOAKIIYEHUs UCTOYHMKA K ucnbiTbiBAaeMomy pene (2,5+0,25) kB, npu nonepeyHom
cxeme BknoYveHus - (1+£0,1) kB.

TpeboBaHWs N0 HAAEXHOCTH:

— cpefnHaa HapaboTka 0o OoTKasa, onpefensemas BpemeHem npebbiBaHUsA pene noa
HanpsbkeHuewM, - He meHee 25000 v;

— ycTaHoBrneHHasi 6e30Tka3Hasa HapaboTka coctaBnseT He meHee 10000 uuknos BO;

— CcpenHun cpok cnyxobl — 12 ner.

1.3 KOHCTPYKTUBHOE BbINOSTHEHNE

Pene BbINOMNHEHbI B €AMHOM KOHCTPYKTMBHOM UCMOMHEHUN ANS BbICTYNALWEero MoHTaxa
C nepegHUM UM 3agHUM NpUcCoedMHEHMEM MNPOBOAOB MNoA BMHT. Bce anemMeHTbl cxembl
CMOHTMpPOBaHbI B 06LLIEM KOpNyce, COCTOSALLEM U3 KINEMMHOW KONOAKKN (LOKoNA) n Koxyxa. Ha
LIOKOMe yCTaHOBMNEH TpaHcopmaTop ToKa U KPOHLUTENHbI, CriyXalume Ans KpenneHnsa nnatbl
nevyaTHOro MoHTaxa u nuueson naHenu. Ha nvueBon NaHenu ycTaHOBMEHbI NepeknovaTenm
yCTaBOK TOKa cpabatbiBaHus (ana AJl4-1 — [OOnONHUTENbHO NepeknoyaTtenb YCTaBOK
BpeMeHu cpabaTtbiBaHUS).

BepxHun nepeknovatens wumeer 10 cTyneHen, Kaxgad U3  KOTOpPbIX paBHa
MUHMMaNbHOMY TOKY, @ HWXXHUI nepekntodatens, umesa 10 cTyneHen, no3BonsieT BbICTaBMAsATb
NPOMEXYTOYHbIE 3HA4YEHNA C ANCKPETHOCTLIO 0,1 OT MMHMMAaITbHOIo 3HaYeHus

MabapuTHbIe, YCTaHOBOYHbIE N NPUCOEANHUTENBbHbIE pa3Mepbl NPUBEAEHbI HA PUCYHKe 1.

CrteneHb 3awwmnThl pene:

— obonouykon — IP40;
— KOHTaKTHbIX 3aXXMMOB 4151 NPUCOEeANHEHNSA BHELLHMX npoBogos — IP20.

Macca pene — He 6onee 0,8 kr.

1.4 YcTtponcto n paboTa pene

CxeMbl NoaKIoYeHns pene NnpuBeaeHbl Ha pUCyHke 2.

Ona paboTbl pene, B 3aBUCMMOCTM OT MWCMOMHEHMS, HeobxoaumMo onepaTMBHOE
HanpsbkeHne nutaHus nepemeHHoro toka 100 mnu 220 B vactotel 50 'y unn HanpsbkeHue
nnTaHna noctosiHHoro Toka 110 nnu 220 B. Pene AJl4-1, AJ14-2 nmeloT Takue Xe HanpsikeHus
NUTaHUA B OAHOM MUCMONMHEHUN.

Mpn nopave COOTBETCTBYIOLLErO HAMNPSKEHUS MUTAHUS W KOHTPONMPYEMOro TOKa,
MEHbLLE YCTaBKW, BbIXOQHOE ANIEKTPOMAarHMTHoe pene 06ecTo4eHO, ero KOHTaKTbl HAXo0aATCS B
ncxogHom coctosiHn. B pene AJl1 csetoanon He cBetutcd, a B pene All4, All4-1, All4-2
CBETUTCA 3€efeHbiM LBEeTOM. Ecnn KOHTponupyembii TOK NPEBLICUT 3aJaHHOE 3HavyeHue
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yCTaBKW, BbIXOOQHOE pene cpaboTaeT U NEPEKOYNT KOHTAKTbI.

CurHanusauus cpabartbiBaHust obecrneyMBaeTcss C MNOMOLLbID CBEeTOAModa, KOTOpPbIN
BblBEAEH Ha NUUEBYH Tabnunyky u, npyn cpabaTbiBaHWM, CBETUTCS KPACHbIM LBETOM.

B pene AJl4 umeetca nonocosBon (puNbTP, HACTPOEHHLIN HA HOMMUHASbHYK 4acToTy,
KOTOPbIN OCYLLECTBNASIET OTCTPOMKY pene OT BbICLWUMX FApMOHUYECKMX COCTaBMSOWNX BO
BXOOHOM TOKe. [1py CHWXEHUM KOHTPONMPYyeEMOro TOKa [O 3HayYeHus, onpenensiemoro
KO3 PMUMEHTOM BO3BpaTa, BbLIXOAHOE perie BO3BpaLLaeTCa B MICXOQHOE COCTOSIHME.
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PucyHok 1 - [abapuTHble, yCTaHOBOYHbIE Y MPUCOEANHUTESbHbIE pa3Mepbl pene

OnepaTtnBHOE HanpsKeHue NUTaHUsA, KOHTPONMPYEMbIA TOK W BbIXOAHbIE KOHTaKTbl pene
NOAKMNIOYAKTCH COrMacHoO cxeme NoaknioYeHus perne (PUCYHOK 2).
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PucyHok 2 — Cxembl NoAKNoYeHns perne
2 NCIOJIbSOBAHWME MO HASHAYEHNIO

Mepepn BkNoyYeHueM pene B paboTty Heobxoanmo ybeauTbCsi B OTCYTCTBUM Ae(EKTOB,
KOTOpblE MOIYT NOSABUTLCS MPU HAPYLUEHUM NMPaBUI XPaHEHNS N TPAHCMOPTMPOBAHMS.

Pene BbinyckalTCA MNOSHOCTbIO OTPErynMpoBaHHbIMM K He TpelykT npoBeaeHus
OOMNOSTHUTENBHOW PEryrnMpoBKM NpW 3KCNnyaTaumn.

Pene Toka He siBNsieTCa MamepuTenbHbiM NpuBOpPOM, NOSTOMY YCTAHOBKY M KOHTPOSb
TOKa cpabaTbiBaHUA cnegyeT Npon3BoauTb N0 aMNepMeTpPy HE0BX0aMMOro Knacca TOYHOCTM.

Paboune ycTaBkM BbICTaBNAwTCA cnegywowmm  obpasom. Heobxooumo  cHATb
Npo3payvHylo KpbILLKY C pene, Ans Yero BCTaBUTb OTBEPTKY B Ma3 MEXAY KOXYXOM U KPbILLKOW
n ocBob6OaUTL 3aLLenky.

Mopsigok npoBepkn pene Ha pabo4vnx yctaBkax:

— cobpaTb cxemy Ansi NPOBEPKN ToKa cpabaTbiBaHUA pene, Ans 3TOro NOAKYNTb K
BbIXO4Yy aBTOTpaHcdopMaTopa nocnegoBaTenbHO peocTat unuM  TpaHcdopmaTop Toka,
amnepmMeTp K TOKOBOMY BBOAY pere;

— B COOTBETCTBMM CO CXEMOW noakmnyeHuss pene (puUCyHok 2) nogatb
COOTBETCTBYHLLEE ONEPATUBHOE HAMNPSHXKEHNE NUTaHUS;

— NNaBHO YyBeNu4YMBasi aBTOTPaHCOPMATOPOM WM PEeocTaTtoOM BXOLHOM TOK,
nobutbcs cpabaTbiBaHna pene. CHMXaa BXOAHOW TOK, y6eauTbes, YTO pene BO3BpallaeTcs B
NCXOAHOE COCTOSIHME.
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C nomolblo OTBEPTKM NEepeBecTU nepekrioyaTenb B MONOXeHWe, COOTBETCTBYIOLLEe
Tpebyemon ycTaBke, 1 3aKpbITb pene KpbILLKON.

3apepxka BpemeHu cpabatbiBanna (T, ¢) pene All4-1 onpegensietcs no popmyrne:

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

rae N — cymMma uudp, NpoTMB KOTOPbIX ABWMXKU Mepekrnoyatensd COBUHYTblI BBEPX — B
CTOPOHY LUMpbI.

lMpoBepka BpemMeHU cpabaTbiBaHUA NPOBOAUTCA Ha paboymx ycTasBkax MyTeM nogayu
CKa4ykoM TOKa paBHOro 1,2 3Ha4YeHnsa ycTaBKu TOKa.

Mpn HeobxoaUMOCTH NNOMBUPOBAHNS, YCTAHOBUTL MACTUYHYO NNOMOY Ha cneuunanbHOm
BblGopKe “O” KpbILLKW.

TunoBas 3aBMCMMOCTb TOKa YCTaBKM perie OT NEPBUYHOro ToKa TpaHCcopMaTopoB Tuna
THIM-1P n T3J1 npuBeaeHa Ha pucyHke 3 ona pene All4, All4-1, AJl4-2.

Mpy npaBunbHOW aKcnnyaTauum perie obecrneynBaeT HopmasnbHy0 paboTy B TeyeHue
BCEro cpoka cnyxb6bl. B cnyyae Bbixoga pene u3 CTpos B Nepuog rapaHTUMHOIO Cpoka, OHO
OOJDKHO ObITb CHATO C 06bekTa, 3aMeHEeHO roAHbIM 1 OTMPaBIIEHO NS PEMOHTa U3roTOBUTENMIO
BMeCTe C 3arnofiHEHHbIM NacnopTOM UM 3TUKETKOW COOTBETCTBYHOLLEro HOMepa perne.

[lencTBus B aKCTPEMarnbHbIX YCNOBUSX

Mpn nosiBNeHnn NpM3HaKoB HEMCNPABHOCTU UK Neperpesa pesne (pes3knn 3anax, abiM U
T.n.) HeobxoaMmo:

— obecTounTtb pene;
— BbISICHUTb NPUYUHbI HENCTNPABHOCTMU;
— YCTPaHUTb HEUCMNPABHOCTb.

CooTBeTCcTBUE yCTaBOK perne AJll4 nepBUYHbIM TOKam
TpaHccopmaTopoB Tuna T3J1 m THN-1P

240
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YcTtaBka pene (MA)

\.\

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

la nepBUYHbLIN TOK TpaHcdopmaTopa (A)

PucyHok 3 — TunoBasi 3aBUCMMOCTb TOKa YCTaBKM OT NEPBUYHOro Toka TpaHcdopmaTtopa

3 TEXHUYECKOE OBCITYXVBAHNE

MoHTax, TexHuyeckoe OOCny>XMBaHMe W 3KCNnyaTauuMl pene  paspellaeTtcs
OCYLLEeCTBNATb NiMuaMm, npowegwmm cneunanbHyio NoarotoBKy, MMEKLWMM aTTecTauuio Ha
NpaBO BLINOMIHEHNA pPabOT B 3MEKTPOYCTaHOBKAX M O3HAKOMMBLUMMCHA C [OaHHbiM P3.
TexHuveckoe obcnyxmBaHve pene BKIKOYAeT MEePUOAMYECKUI BHELLUHUMW OCMOTP U npwu
HeobXxo0aMMOCTM NPOBEPKY TOKa cpabaTbiBaHUSA C UCNOSIb30BAHNEM BHELLHMX NPpUBOpPOB.

TexHuyeckoe oO6CnyxvMBaHuWe pene [OOSPKHO MNPOU3BOAUTLCA B COOTBETCTBUM C

9




PEJIE TOKA All1, All4, All4-1, All4-2

«lMpaBunamn akcnnyataumMm YCTPOUCTB ONEKTPOYCTaHOBOK», «[lpaBunammn TexHUYecKoun
SKCnnyaTauun anekTpuYecKnx CTaHumm n cetemn» u Hactosawmum P3.

Pene BbinyckaloTcsl B COOTBETCTBMM C KOHKPETHBIM 3aKa3oM MO HanpsKeHUI0 NUTaHUA 1
AnanasoHy yCTaBOK TOKa.

Mpwn akcnnyaTauun pene B COOTBETCTBUN C TEXHUYECKMMM YCOBUSAMU U HacTosawmm P3O
B TeyeHwe cpoka cnyxbbl, B TOM uucrie npu HenpepbiBHOW paboTe, npoBeaeHne
pernameHTHbIX paboT He TpebyeTcs.

lMepen yctaHoBKOW perie Ha OOBLEKT, a Takke nocne AfUTENbHONO0 XpaHeHUs pene B
cocTaBe annapaTypbl peKOMeHOyeTCs NPOBEpUTb ero (PyHKUMOHMPOBaHME Ha yCTaBKax, Ha
KOTOpbIX Npegnonaraetca paboTa pene.

Mepbl 6e3onacHocTH.

Mo cnocoby 3awuTbl YenoBeka OT MNOPaXEHUA SNEKTPUYEeCKUM TOKOM  pene
cooTBeTcTBYHIOT Knaccy «O» no FOCT 12.2.007.0-94.

KoHcTpykuus pene obecneunBaeT 6e3onacHOCTb 06CNyXmBaHWs B COOTBETCTBMM C
NOCT 12.2.007.6-75.

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

3anpeluaeTca cHUMaTb KOXYX C perne, Haxoasuwerocsi B pabore.

Pene He umeeT pasgenuTenbHOro TpaHcdopmaTopa Mo uUenu MNUTaHus, Nno3ToMy Ha
nnarte pene n ero NpoBogax MOXeT OKa3aTbCA HanpsiKeHMe, onacHoe A5 XKU3H.

4 PASMELWWEHWE N MOHTAX

Pene noctaBndawTCcs M3roToBUTENEM B WUCMOMHEHUW AN BbICTyNawLWero MOHTaxa Ha
NNOCKOCTb C nepegHUM npucoeuHeHvem npoBodoB. KpenneHwe pene ocyllecTBnseTcd
BUHTaMn M4,

YcTaHOBOYHbIE pa3mepbl MNPy KpenneHnun perne co CTOPOHbI NMNLEBOW NaHenu npuBegeHsl
Ha pUCyHKe 1a, a Npu KpenneHnn c3agn — Ha pucyHke 16.

BHewHne npoBoga noaBoaAaTCs crnpaBa, BCTaBMATCA B OTBEPCTUA MeXAY LIOKONeMm u
KNEeMMHOW KPbILIKOW NOA4 NPWXKUMHYIO LWWanby v NpuxXnmMaroTca BUHTOM.

lMpwn 3agHem npucoednHEHUW NMPOBOAOB perie ycTaHaBnNuBaeTCss B OTBEPCTUE naHenm
(pcyHoK 10) n kpenutca BuHTammn M4. [Ina 3agHero npucoeuMHeHuUs NpoBoAoB HeobxoaMmo
CHSITb KPbILWKMA C KNEeMM U nepectaBuTb BUHTbI C wWanbamu Ha APYrytd CTOPOHY KIEeMMHOM
konogku. llocne nepecTtaHOBKM BUHTOB C OL4HOW W APYrorM CTOPOHbI KNEMMHOW KOMOLKW
YCTAHOBUTb KpbIWKKW. [ONa CHATUSA KPbIWKM €e Heobxoaumo npwkaTb NpoTmB 4-om n 9-om
KneMm 1 COBWHYTb BMNpaBo.

KoHTakTHble BbIBOObI perie obecneynBaloT NPUCOEOUHEHWE OOHOrO WNKU ABYX MEeOHbIX
NN antoMMHUEBLIX NPoBOAOB ceveHnem oT 0,75 oo 2,5 mm2.

Mpwn ycTaHOBKe pene AOMKHO ObiTh 3aLLMLEeHO OT nonagaHusa BoApl, Macna, aMyrnbCum u
COJITHEYHOWN paguaumm, a Takke A0SMKHA OblTb MCKNIOYEHa BO3MOXHOCTb Mogorpesa kKopnyca
pene o Temnepartypbl 6onee 55 °C.

Pabo4yee nonoxeHve pene B NPOCTPaAHCTBE NPOUN3BOJSIbHOE.

5 KOMIMJIEKTHOCTb

B KOMNNEeKT nocTaBKkM BXOAUT:
— pene -1 wr;
— 9TMKeTka -1 wT;
— PYKOBOACTBO MO 3Kcnnyatauum B konudectBe 1-3 WT. Ha napTtuo  pene,
OTNpaBNAeMyl0 B OOMH agpec unu B HeobXoaMMbIX KONMYECTBax, €Cnu aTa noctaeka Obina
OroBOpeHa B 3aKase.

6 XPAHEHWVE N TPAHCINOPTUNPOBAHWE

Pene B yNnakKoBKe U3rotoBUTENTA OOJTKHbI XPaHUTbCA B OTaMiMnBaeMbIX N BEHTUITUPYEMBbIX
10
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nomeLleHnsx npu temnepatype ot 5 go 40°C n oTHOCUTENBHOW BNaXHocTn He Gonee 80%
npu Temnepatype 25°C, npu OTCYTCTBMM B BO34yxe NapoB, BpPeAHO [OEUCTBYHOLWUX Ha
MaTepuarnbl 1 ynakoBKy pere.

Pene B TpaHCNOpPTHOM Tape W3roTOBUTENA MOXHO TPaHCNOPTUPOBATb KPbITbIM
Xene3HOOOPOXHbIM UM BO3AYLUHBbIM TpPaHCMOPTOM ©6e3 OrpaHuMyeHns pacCTOsHUS  WNn
aBTOMOOMMbHBIM TPAHCMOPTOM MO Aoporam C acdasnbTOBbIM UM BETOHHBbIM MOKPbLITUEM Ha
paccTtosiHne 0o 200 KM, No BYnNbPKHLIM U FPYHTOBBLIM AOporaM — Ha pacctosiHue o 50 KM co
ckopocTbio 40 KM/ ¢ 06LLMM YnCnoM neperpy3ok He 6onee ABYX.

Pene ncnonHenus T3 gonyckatoT TPaHCNOPTUPOBKY MOPCKUM TPaHCMNOPTOM.

Mpwn TpaHcnopTMpoBaHWM pefie, BMOHTMPOBAHHLIX B annapatypy, uWnu nocne
nepeynakoBkn notpebutenb o0bs3aH obecrneunTb 3awWuTy pene OT BO3AEWCTBUS BHELLHMWX
MEXaHUYECKUX M KIMMaTU4eCKnx (akTopoB, €CfivM OHM NPEeBbLIWAT HOPMbl Af1S pexuma
aKcnnyaTauuu perne.

7 TAPAHTUN N3IrOTOBUTENA

N3roToBuTENb rapaHTMpyeT COOTBETCTBME pene TpeboBaHUSAM TEXHWYECKUX YCIOBUM
npun cobntogeHnn notpebutenem ycnosBun aKcnnyatauuun, TPaHCNOPTUPOBAHNA N XpPaHEHUS,
YCTaHOBMEHHbIX B HACTOSILLLEM PYKOBOACTBE MO 3KCnyaTaumu.

[[@paHTUNHBLIN CPOK XpaHeHna — 3 roga W ucdUcndgeTcs € gdatbl OTrpy3ku pene
notpebutento. a@paHTUMHBIA CPOK 3KcnnyaTaumm — 2,5 roga co OHA BBOAa pene B
3Kcnsyatauuio B npegenax rapaHTMNHOIo Cpoka XpaHeHUs.

8 CBEAEHWA OB YTUITU3ALNU

Mocne oTkasa pene (He noanexallero PeMOHTY), a Takke MOCre OKOHYaHMsI Cpoka
cnyx0Obl, ero yTunuampytT. [emoHTax npou3BoasT B 0OECTOYEHHOM COCTOSIHUW, WHbIX
cneumanbHbIX Mep 6e3onacHOCTU, a Takke crneumnanbHbIX NPUCIOCOBNEHMN U UHCTPYMEHTOB
npw AeMOHTaXe 1 yTunmsaumm He TpebyeTcs.

OCHOBHbIM METOAOM YTUNU3auumn sienseTcsa pasbopka pene.

Mpun pasbopke LenecoobpasHo pa3genuTb MaTtepuansl no rpynnam. M3 coctaBa pene
nognexart yTunu3auMu nnacrmacca, YepHble U LBeTHble MeTannbl. YepHble MeTannbl npwu
yTUnu3auum Heobxoanmo pasfensitb Ha cTarlb KOHCTPYKUMOHHYKO U 3MEeKTPOTEXHUYECKYHo, a
LBETHble MeTannbl — Ha Meab U crfaBbl HA Me4HOW OCHOBE.
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