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BHUMAHMUE!

Lo usy4eHusi pykosoOcmea perie He 8KItoYame.

HadexHocmb u donzoeedyHocme perie obecriedugaromcssHe mosibKO Ka4ecmeom perie,
HO U npasursibHbiM cobmto0eHUeM pexxumMos U ycriogul aKcrisiyamauuu, rnogdmomy cobrirodeHue
ecex mpebosaHul, U3IIOXEHHbIX 8 HacmosiweM pykogoocmee. o aKcrslyamauyuu, siernissemcsi
obsi3amersibHbIM.

B ces3u ¢ cucmemamuyecku rnpogodumbiMu  pabomamu Mo coeepuieHcmaeo8aHUuro
KOHCMPYKUUU U MexXHOs102uU U320moesieHUs1 803MOXHBLL. Heboibue pacxoxOeHusi Mexoy
pyKogoOcmeoM MO 3KCryamauyuu U rnocmasnsieMbiM Uu3desiueM, He eusiouue Ha
napamempbl U30esiusi, Ha ycrio8usi €20 MOHMa)a U, 9KCcrayamayuu.

U30enue codepxxum 3sreMeHmMbl MUKPOSNIEKMPOHUKU, 103MoMy repcoHasn OOJIKeH
npoumu crieyuarsbHbIl UHCMpPYyKmMa) U ammecmayuto Ha rnpaeo 8birnosiHeHuss pabom (c
ydyemomM HeobxoO0umbix Mep 3awumel om eo30elcmaeusi cmamu4yecKo20 ariekmpudyecmea).

UHcmpykmax OormkeH rnposoodumecsi 8 coomeemcemaeuu ¢ OelcmeyrwuM 8 op2aHu3auyuu

MOJIOXKEHUEM.
HanmeHoBaHue
BEPCUN Pepakuus [ata
Bepcusa Ne O OpurmnHaneHoe nsgaHue 25.11.10
Bepcus Ne 1 sganune ncnpasneHHoe 1 JOMNOSIHEHHOEe 21.06.11
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1 ONMCAHNE N PABOTA PEJIE

1.1 HasHauyeHue pene

Pene npegHasHayeHbl Ang npuUMeHeHNa B Lensax NnepemMeHHOro Toka penemnHom 3allnThl
N NpOTMBOaABapuUMHOWN aBTOMAaTMKM B KayecTBe oOpraHa, pearvpyrowero Ha foBbllleH1e
HanpsbxeHus (HI14, HI16) n Ha noHwxkeHne HanpsixeHus (HI15, HIT7) B koHTponvpyemown uenu.

Pene HJ111 npegHa3sHayeHbl ANS KOHTPONSA OOHOBPEMEHHOIO CHWKEHUS HaNps>KeHUs B
TpexdgasHon uenn nepeMeHHOro Toka W BblJayn CUrHanoB C BPEMEHHOW 3aJepikkou mfpu
AOCTMXXEHUN BXOLHbIM HarnpshkeHWeM orpeaesieHHoro, npeaBapuTesibHO YCTaHOBEHHOIo
YPOBHS, B YCTPOMCTBAX aBTOMAaTMUYECKOro BKITHOYEHUS pe3epBa CUCTEM aBTOMAaTUKM U 3aLLUTbI.

Pene wu3rotaBnuBaTCca B KIMMaATUYECKOM UCMNONHeHMUM Y. kaTeropum 3 1o
FOCT 15150-69 gna noctaBOK B panoOHbl C YMEPEHHbIM KIuMartom W B, UcrornHeHun T
kateropun 3 FOCT 15150-69 ons nOCTaBOK Ha AKCMOPT B panoHbl C TPONMMYECKMM KIMMaToM.

Perne moryT akcnnyaTtMpoBaTbCs B CrieaytoLmnx yCrnoBUsXx:

- 3aKpbiTble HeoTannMBaemble MOMELLEHUa, rae  Temnepatypa W BNaXHOCTb
HecyLeCTBEeHHO OTNINYalTCA OT TemMnepaTypbl U BNAXXHOCTU OKPY>XatoLLero Bo3ayxa;

- aManasoH paboumx Temnepartyp oT MmuHyc 40 go nntoc 55.°C np#u BbICOTE MECTHOCTU
Ao 1000 m u ot mmnHyc 40 go 50 °C npm BbicoTe mecTHocTM o 2000 M Hag ypOBHEM MOPS;

- OTHOCUTENbHas BNAXXHOCTb OKpyXatowlero!Bosayxa — 0o 80 % npu Temnepartype
25°C (ucnonHenve Y3) n go 98 % npu Temnepatype 35 °C/6e3 koHAeHcauuwn Bnaru
(ucnonHeHue T3);

- OKpyXawLwas cpefa HeB3pblBOONacHas; He coaep)Xalas TOKONpoBOAALWEN Mbinu,
arpeccuBHbIX ra3oB 1 NapoB B KOHLIEHTpaUUAX, PaspyLuarLmnX U3onauuo 1 metanmnbl.

MexaHndeckne BHeLlHME BO3gencTByowme ¢akTopbl COOTBETCTBYHOT rpynne M7 no
rOCT 17516.1-90.

[Mpn aTOM pene ycTon4ymBbl K BUOPALMOHHBIM Harpy3Kam:

- B AnanasoHe 4YacTtoT oT 5 o 15 'y € MakeuMarnbHbIM YCKOpeHUeM 34g;

- B AnanasoHe 4acTtoT oT 15 go 60 'y, ¢ mMakcumarnbHbIM YCKOPEHUEM 2(;

- B gManasoHe 4vacTtoT oT 60 go 100 'y € makcumarnbHbIM yckopeHuem 1g.

Pene gomkHbl BblAEPXUBATE MHOMOKPATHbIE yAAPHbIE HArpy3ku ANUTENbHOCTBIO OT 2
Ao 20 Mc ¢ MakcmarbHbIM YCKOPEHnem 3g.

1.2 TexHn4yeckne xapakTepucTuKku

Pene oTHOCATCS K CTAaTUYECKMM pefie NnepeMeHHOro Toka 4Yactotbl 50 'y ¢ ANCKpeTHOW
YCTaHOBKOW HanpsXXeHnst cpabatbiBaHNA NN OTNYCKaAHUA U LLKANION C YNCIIOBLIMU OTMETKaMM.

Mo xapakTepy...M3MEHEHUS BXOAHOW BO3AEUCTBYIOWEN BESIMYMHbI W HaNUyuio
onepaTMBHOrO HaNpPsHKEHUs NMUTaHUS pasnnyaroT:

HJ14 - pene makCuManbHOro HanpPsXXeHUsi C onepaTUBHLIM NMUTaHUEM,;

HJ15 - pene MMHUMaNBHOro HaNPAXeHUs ¢ onepaTUBHLIM NMUTaAHUEM;

HJ16 - pene makcumanbHOro HanpskeHnsa 6e3 onepaTtMBHOrO NUTaHUS;

HJ17 - pene myMHUManbHOro HanpsXXeHnss 6e3 onepaTMBHOIO NUTAHUS;

HJ111 - pene MUHUManbHOro TpexdasHoro HanpsikeHnsa 6e3 onepaTMBHOrO NUTAHUA.

Anarpammbl paboTbl pene npuBeaeHbl Ha pucyHke 1.
OcHOBHbIE NapamMeTpbl pene npueeneHbl B Tabnuvue 1.
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Un - HanpspKeHWe OTEpaTvBHOIO IMATAHMS,

Uk - KOHTPOJIMPYEMOE HAITPSHKCHUE,

P - perymipyemblii ypOBEHb HAPSLKCHUS ¢PaOaThIBAHKS
WJIH OTITYCKAHMS,

K3 -3aMbIKArOIIMI KOHTAKT;

Kp -pa3MbIKarolyii KOHTAKT;

KpM-pa3MBIKArOLIMI KOHTAKT MTHOBEHHOI'O JICHCTBUS;

C -cBeTOmMON,

a) - H'4; 6) - HJIS;, B) - HJI6;HJI7; 1) - HJI11

PucyHok 1 — Quarpammbl paboTbl pene

Pene HI4, HN5 vmeloT/onepaTtvBHoe HanpskeHne nutaHus 220 B nOCTOAHHOrO mnu
nepeMeHHoro Toka 4actoTbl 50 [y e gonyctumMbiMKM OTKIOHeHUAMU oT 175 go 245 B u
noTpebnsemMon mowHocTbo He 6onee 5 BA.

CpefHasa ocHOBHas MOFPELIHOCTb B FIOOOM ToYKe LwKasnbl C LMpPOBbIMA OTMETKAMU HE
npesbiWwaeT 5 % OT ycTaBku.

Pasbpoc He npeBbiwaeT 1,5 % oT ycTtasku.

CpefHasa ocHOBHasi MOFPELUHOCTB K KOHLY CpoKa Cry>0bl UM XpaHeHWs1 He NnpeBblllaeT
10 % ot ycTaBku.

[MorpewHoCcTb OT USMEHEHNSA ONEPaTUBHOIO HaNPsPKEHUS NUTaHUSA B YKa3aHHOM Bbille
AnanasoHe He fIPEBbILLIaeT:

- OT ycTaBkn — 2 %;

- OT Bo3gencTeud Bnamm — 5 %;

- o1.Bo3aemnctBus Temnepatypbl — 0,1 % Ha 1 °C.

Pene He [OfkHbI [aBaTb fOXHbIX cpabaTbiBaHMK (3aMblKaHWe 3aMblKatoLLero
KOHTaKTa) . Mpy OTKMAKYEHUN OonepaTMBHOMO nuTaHna Ha Bpems Ao 50 wmc, ecnu
KOHTPONMpyemMoe Hanps>KeHne oTnnvaeTcs oT yctaBku 6onee yem Ha 20 %.

[Mpn OTCYTCTBUN BHELUHNX TONYKOB M BUBpauun B pene He JOSMKHO ObiTh:

- paspblBa/Uenn 3aMblKalOLNX KOHTAKTOB NpY HanpskeHun, Gonble unm pasHoMm 1,1
HanpshkeHnsi cpabaTtbiBaHNS;

- pa3mblkaHus pa3MblKaloLLMX KOHTAKTOB NPW HanpsbkeHuu, MeHblie unn pasHom 0,9
HanpsbkeHus cpabaTtbiBaHUS.

Bpemsi 3ambikaHns 3amblkatoLero koHtakra pene HI14 n HI6:

- APV M3MEHEHUN KOHTpONMpyemoro HanpskeHms oT 0 go 1,2 HanpsKeHUs yCTaBKU He
npesblwaeT 0,05 c;
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- Npu n3MeHeHun HanpskeHus oT 0 Oo ABYKpPaATHOro HanpsXeHus yCcTaBKwu, He
npesbiwaeT 0,04 c.

Bpemsa pasmbikaHna 3amblkalowero koHtakta pene HIT7 wn Bpema 3amMblkaHus
3aMblkaroLero koHTakta pene HIIS npyn nameHeHUn KOHTpoNUpyemMoro Hanpsxenus ot 1,1 4o
0,8 HanpsxeHus yctaBku — He 6ornee 0,1 c.

Pene HI4 - HI7 meloT ogMH 3aMblKaloWmni 1 OOUH pa3MblKaloLMA KOHTaKTbI;
pene HIM11 - 2 nepekrnoyaroLmMx KOHTaKTa.

KoHTakTbl koMMyTUpytoT Tokn ot 0,02 go 2,00 A npu Hanpsbkernn ot 24 go. 250 B n
MOLLHOCTW:

- B Llenn NOCTOSAHHOro Toka - He 6onee 60 BT npu 1 < 0,005 'c 1 He 6onee 30 BT npwn
1t =0,02 c;

- B LUenn nepemeHHoro toka - He 6onee 300 BA npwu KO3hpUUEHTE MOLLHOCTU
cos ¢ > 0,5.

[nnTenbHO AONYCTUMbIN TOK KOHTaKTOB - 4 A.

MexaHunyeckasi M3HOCOCTOMKOCTb pernie AgorkHa ObiTb. He mMeHee 100 000 uwmknos,
KoMMyTaunoHHasa — He meHee 20 000 umknoB.

Tabnuua 1 — OCHOBHbIE TEXHNYECKNE XapaKTEPUCTUKN

MoTpebnsemasn
o0 10}
- . ) g 00“ E MOLLIHOCTbA10 Lenu
= >| OwanasoH é % o2 o KOHTpons, BA Honyctumoe
Tun | 2 Z| (nonana- 8 227 35 npesbllLIeHne
33 E | SS21ES] npu npu HanpsHKeHNs
pene | & = | na3soHbl) b | Z 5% 88
Ta ycrasox,B| & | £ 88 -g— O | MMHMMA | HOMUHAb- Hag HOMU-
=2 ’ S |l8:s| g FILHOW | HOM Hanpsi- | HamnbHbIM, %
= e ycTaBke |  KeHuu
10-500 400
(10-50) 0,5 (60) 0,1 0,3 10
(40-200) 2 (220) 10,90 - 0,1 0,3 10
H4 a) (100-500) 5 (400) 0,95 0,5 2,0 25
10-50 0,5 100 0,1 0,3 10
40-200 2 220 0,96 - 0,1 0,3 10
0,98
10-500 400
HN5 6) (10-50) 0,5 (60) 1,05 - 0,1 0,3 10
(40-200) 2 (220) 1,10 0,1 0,3 10
(100-450) 5 (400) 0,5 2,0 10
15-30 0,2 30 1,0 3,5
30-60 0,3 60 0.90- 1,5 4,0
HI6 B) 50-100 0,5 100 0 95 2,0 7,0 10
100-200 1,0 220 ’ 2,0 7,5
200-400 2,0 400 2,5 9,0
12-30 0,2 30 1,0 3,5
24-50 0,3 60 1.05- 1,5 4,0
HN7 B) 40-90 0,5 100 1’ 10 2,0 7,0 10
80-180 1,0 220 ’ 2,0 7,5
160-360 2,0 400 2,5 9,0
0 0 100
HM11 | 1) (40 35) % SUA’ 220 11’(;50' 2,5 10 10
H H 380 ’
6
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N3onsums pene BblaepxuBaeT B TedeHve 1 MuH 6e3 npobos un nepekpsiTUs
ucnoltatensHoe HanpsxeHne 2000 B nepemeHHoro Toka 4actotbl 50 U, npunoxeHHoe
MeXxay TOKOBeOyLIUMW 3MEKTPUYECKN HECBA3AHHBIMU YaCcTAMU perne, a Takke Mexagy HAMU U
MeTanMyeckMMmn 4YactsMm Kopryca perne.

ConpoTuBrneHve usonAuMM pene Mexay He3aBUCMMbIMUM TOKOBEOYLNMU LensMn
JOJIDKHO ObITb HE MEHee:

50 MOwm — B XONOAHOM COCTOSIHUM B HOPMasibHbIX KITMMaTUYECKUX YCHOBUSIX;

10 MOM — B HarpeToM COCTOSIHUM NPU BEPXHEM 3HAYEHUU TeMMEpPaTypbl OKPYKaroLen
cpeabl;

1,5 MOM — B ycnoBusax Bo34enCTBUA BEPXHEro 3Ha4YeHUs1 OTHOCUTESTbHOMW BIIaXXHOCTM.

Pene gomxkHbl ObiTb YCTOMYMBBI K BO3AEWCTBUIO BbICOKOYACTOTHOrO MUCMNbITATENBHOMO
HanpskeHust npeacrtasngawowero cobon satyxatowme konebaHusi-yactoTon. (1;0+0,1) My,
Moaynb ormbatrowen KoTopbix yMmeHbwaeTca Ha 50 % OTHOCUTENBbHO MakCUManbHOro
3HayeHus nocrie 3-6 nepnoaos.

YacTtota MOBTOPEHWA WMNYNbCOB  BbICOKOYACTOTHOro curHana (400+40) [Iwu.
BHyTpeHHee conpoTUBNEHWE WUCTOYHMKA BbICOKOYACTOTHOrO curHana (200+20) Owm.
[MpogormxkntenbHOCTb UcnbiTaHna (2,0-2,2) c.

Hanbonbllee 3HayYeHWe HanpsiKeHWUst BbICOKOYACTOTHOrO MMAYMbCa Mpy NpPOAOSIbHOW
CXeme MNOAKMIYEHNsT UCTOYHMKA K ucrnbiTbiBaeMomy perne (2,50+0,25) kB, npu nonepeyvHon
cxeme Bkno4veHus - (1,0+0,1) kB.

TpeboBaHust N0 HAQEXHOCTH:

- cpefdHas HapaboTka A0 OTKasa, onpegensemas-BpeMeHem npebbiBaHus pene nopg
HanpskeHuewM, - He meHee 25000 y;

- ycTaHoBneHHasa 6e3oTka3Haa HapaboTka coctaBnaeT He meHee 10000 ymknos BO.

- cpegHun cpok cnyxobl pene 12 nert.

1.3 KOHCTPYKTNBHOE BbIMNOMHEHNE

Pene BbINOMHEHbI B €OWHOM KOHCTPYKTMBHOM WCMOMHEHUW AN  BbICTynaroLwero
MOHTaxa C nepegHuUM NpucoeauHeHnem nNpoBOAOB Mo BUHT U C 3a4HUM NPUCOeMHEHNEM
NPOBOAOB MOA BMHT. BCce aneMeHTbl CxeMbl CMOHTMPOBaHbI B 06LLEM Koprnyce, COCToSALWEM U3
KNeMMHOW KOSOAKM (LLOKOMS) U KOXyXa.

Ha uokone ycrtaHoBreH TpaHcgopmaTtop HanpsxeHus (HN4, HJ1S) n kpoHwTenHsl,
cnyxawue Ons KpenreHus, nratbl Ne4YaTtHoro MOHTaxa W nuueBon naHenu. Ha nuuesom
naHernu ycTaHoBMeHbl NepekmniydaTen yCTaBoK HanpsikeHus cpabaTbiBaHUS.

BepxHuit nepekntoyaterns umeeT 10 cTtyneHen, kaxgasa u3 kotopblx pasHa 0,1 yctaBku
MUHMMArbHOIO HarnpshkeHus. COOTBETCTBYIOLLIEro [[uanasoHa, a HWKHUW Mepekrniovarterns,
nmes 10 ctyneHen, NO3BOMNSET BbICTABNATL NPOMEXYTOUHbIE 3HAYeHUs ¢ auckpeTHocTbo 0,01
OT MUHUMasbHOW YCTaBKWU.

"aGapuTHbIE; YETaHOBOYHbBIE U NPUCOEAMHUTENBbHbIE pa3Mepbl MPUBEAEHbI Ha PUCYHKE 2.
CrteneHb 3alwnThbl pene:

- obono4kon — IP40;

- KOHTaKTHbIX BbiBOAoB — IP10.

Macca pene — He 6onee 0,8 kr.
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PucyHok 2 - [abGapuTHble, yCTAaHOBOYHbIE U IPUCOEANHNTENBHbIE Pa3Mepbl pene
1.4 YcTtpowncTteo u pabora pene

CxeMbl nogkntoyeHns pene npueeaeHbl Ha pUCYHKe 3.
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PucyHok 3 — CxeMmbl NoaknoyeHus pene

Onsa ' pa6otbli pene HI4, HJI5 Heobxoaumo onepaTMBHOE HaMpsbkeHWe nUTaHus
nepemeHHoro toka 100 nnu 220 B vactotel 50 'y vnn HanpsXeHne nNUTaHus NOCTOAHHOrO
Toka. 110 nnu 220 B.

[lpn nogade onepaTVBHOrO HanpskeHUss nuTaHua Ha BbiBoAbl 1-11 pene HI4
(pncyHok 3a) BbIxogHoe perne 06ecToveHo, U ero KOHTakTbl (BbiBOAbl 7-8, 9-10) HaxoasTes B
NCXOOHOM COCTOSIHUM.

[Mpw, NOBLILLEHUN KOHTPONIMPYEMOro HanpsXXeHUs 00 YPOBHS YCTaBKU BbIXOOQHOE pere
cpabaTteiBaeT 1 nepekniovaeT KOHTaKTbl. [1py CHUXKEHMM KOHTPONUPYEMOrO HANPSHKEHUS HIDKE
YPOBHA YCTaBKM Ha Benun4yvHy KoadduumMeHTa BO3BpaTa BbIXOOHOE pere BO3BpallaeTcs B
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NCXOAHOE COCTOSIHME.

Mpyn nopade onepaTMBHOrO HanpsikeHuss nutaHua Ha perne HIIS (pucyHok 3a)
BbIXOAHOE pernie cpabartbiBaeT, a Mo Mepe YBENMYEHUS KOHTPONMMPYEMOro HanpsKeHwus —
oTnyckaeT. [1py CHMXEHUN KOHTPONMPYEMOrO Hanps>KeHWs 00 YPOBHSA YCTaBKW. BbIXOLHOE
pene cHoBa cpabaTtbiBaerT.

KoHTponupyemoe HanpspkeHne nepemeHHoro Toka B pene HI14, HINS nogaetes yepes
pasgenutenbHbln TpaHcoOpMaTop HanpsiKeHusi, npeaHasHa4vyeHHbln OAS FanbBaHWUYecKomn
pas3BA3KN U3MEPUTENbHOW Lenn OT Lenu OonepaTUBHOrO HanpsikeHUs MNUTaHug,, a Takke
TpaHccopMauunm BXOAHOrO CuUrHana [[O YPOBHS, YAOOHOro Ansi CPaBHEHWA C ' ONOPHbIM
Hanps>KeHeM Ha CXxeMe CpaBHEHUS.

[na ycTaHOBKM ONOPHOro HanpsXXeHus, C NOMOLLbIO KOTOPOro 3afaeTcs ycTaBka pene,
npesycMOTpeHb! [iBa nepeknovaTens yCTaBoK, OCU KOTOPbIX BbIBEAEHbI Ha NEePEAHIoI0 naHernb
«nog wnuu». [lpy pgoctatoyHoOM amnnutyge W - ONUTENBbHOCTM  BXOOHOro  curHana
obecneumBaeTcsa cpabaTbiBaHWE BbIXOQHOIO 3NEKTPOMArHUTHOrO perie ninepeknoyeHme ero
KOHTaKTOB.

Pene HI16 n HI17 He umeloT onepaTnBHOroO HanpsXeHus nutaHus. KoHTponupyemoe
HanpsbkeHue Ans HAX 9BNAeTCs OAHOBPEMEHHO U HanpsbkeHneM NUTaHUs:

Mpn nopaye KoHTponupyemoro HanpsxeHus Ha pene HIT6 (pucyHok 36) BbixogHoe
perne octaeTcs OTKMYEHHbIM. [1py NOBbIWEHUN HAMPSXXEeHUS 00 YPOBHS YCTaBKM BbIXOOHOE
pene cpabaTtbiBaeT, a Mpu CHWXEHUN HaNPSHKEHUS HMKE YPOBHS YCTaBKM Ha BENUYUHY
KoadppmLmeHTa Bo3BpaTa BbIXOQHOE pene oTnyckaer.

Pa6boTa pene HN7 ( pucyHok 36 ) aHanornyHaspabote pene HJ16. OTnnume coctouT B
TOM, 4YTO YCTaHOBIEeHHad Mo wWkane yctaeBka B, pene HJI6 cooTBeTcTBYyeT HanpsikeHuto
cpabaTtbiBaHWNA BbIXOQHOIO pene, a B pene HI7 — HanpsXeHuto oTnyckaHus.

Mpn nogaye Ha pene HI111 (pucyHok 3B) Tpexdpa3Horo HanpsHkeHns
(ebiBOAbI 1-2-11), BenuumHon, Ha 10 % RpeBbllWwakoLen HanpsXKeHue ycTaBku, cpabaTbiBaeT
pere MrHOBEHHOro AeNCTBUSA U Nepeksito4aeT CBOU KOHTaKTbI.

[Mpn OOHOBPEMEHHOM CHWXEHUU HAaMPSKEHUS BO BCeX Tpex asax HuXe YpOBHS
YyCTaBKW pene MrHOBEHHOro AeWCTBUS OTMYCKaeT, N HAaYMHAETCHA OTCYET BbIAEPXKKN BPEMEHMU
BTOpPOro perie.

Mo OKOHYaHWM BbLIOEPXKW BPEMEHW, HE3ABUCUMO OT TOrO, OCTarioCb HarpsiKeHWe Huxe
YCTaBKW UM OTKIMKOYUIIOCH NOFAHOCTLIO, 3aMbIKatTCA KOHTaKTbl BTOPOro pene Ha spems 0,5-0,8 c.

2 TEXHUWYECKOE OBCJTYXUBAHUE

MoHTax, TexHudeckoe obChnykuBaHne W IKChfyaTauuio pene paspellaeTcs
OCYLLECTBNATb NiMuam, MOpoLeawnm cneynanbHyo noaroToBKy, MMEKLWMM aTTectaumio Ha
npaBo BbINOSIHEHMSI PabOT B.ONEKTPOYCTaHOBKaX N 03HAKOMMUBLLMMCSA C JaHHbIM P3.

TexHnyeckoe obcnyXuBaHve pene [OMKHO NPOU3BOAUTBCA B COOTBETCTBUMM C
«lMpaBnnamun { KkCnnyaTaumMm YCTPOUCTB 3MEeKTPOYyCTaHOBOK», «[lpaBunamm TexHUYEeCKon
aKcnnyaTaumm aNEKTPUYECKUX CTaHUNN 1 ceTen» 1 HacToswmm P3.

Pene BbiNyckaldTCA NOMHOCTBIO OTPErynMpoBaHHbIMM M He TpebyloT npoBeneHus
AOMNOMNHUTENbHBLIX HACTPOEK Npu akcnnyaTtauuun. lNMpu akcnnyaTauun pene B COOTBETCTBUM C
TEXHUYECKUMM YCNOBUSMN M HACTOSALLMM PYKOBOACTBOM B TeYEHME cpoka Cryxbbl, B TOM
4yncne npu HenpepbiBHOM paboTe, NpoBefeHNE pernaMeHTHbIX paboT He TpebyeTcs.

Mepea ycTaHOBKOW pene Ha 00BLEeKT, a Takke nocne AnUTenbHOro XpaHeHnsa B COCTaBe
annapartypbl. peKOMeHAyeTCs NpoBepUTb €ro PYHKUMOHMPOBAHUE Ha yCTaBKax, Ha KOTOPbIX
npegnonaraeTcs’ npumeHaTs pene. Npn atom pene HI4 v HII5 cnegyet npoBeputb npu
KpanHUX.3HAYEHUAX HanNpPsXKeHNs NUTaHUS.

Pabouve ycTaBkM BbICTABNATCA cnegylowum obpasoMm. Heobxoammo CHATb
NPO3payHyLO KpbILLKY C pene, Ansa Yero BCTaBUTb OTBEPTKY B Ma3 MEXAY KOXYXOM WU KPbILLIKOM
1 ocBob6oAUTL 3aLLernKy.

C nomoLbo OTBEPTKM MEepeBecTU MNepekntovaTtenb B MOMoXeHue, COOTBETCTBYyLee
Tpebyemon ycTaBke, U 3aKpbiTb pPere KPbILLKOW.
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lMopsiaok NpoBepkM pene Ha paboudnx ycTaBkax:

- cobpaTb cxeMy AN NpoBepku paboyen yCTaBkuM pene, Ans 3TOro NoaKMovUTb K
BbIXo4y aBTOTpaHcdopmaTtopa pene (3 1 6 KiemMmsbl );

- B COOTBETCTBMM CO CXEMOW [MOAKMoYeHus pene (pUCYHOK w3) noaatb
COOTBETCTBYHOLLEE ONnepaTMBHOE HaNpPsXKeHe NUTaHus;

- NNaBHO yBenuMyMBasi aBTOTPaHCHOPMaTOPOM UM PEOCTaTOM BXOAHOE HaMPsKEHWE,
pobutbca cpabatbiBaHus pene. CHwxas BXogHoOe HanpsbkeHue, ybeguTbes, 4TO pene
BO3BpalLlaeTcs B UICXO4HOE COCTOSHUE.

Mpn HeobxogMmocTM NOMOMPOBaHMS  YCTAHOBUTb  MaCTMYHYHO NNomMOy Ha
cnevmnanbHon BbIGopke “ o 7 KPbILLIKA

Pene HanpsokeHMss He 4BMASOTCA W3MepUTENbHbIMKM  Npubopamu, MoO3TOMYy AN
YCTAHOBKM WU KOHTPOMS TOYHbIX MapaMeTpoB HanpskeHus cnefyet.NnpUMEHsSTb-BONbTMETPbI
HeobxoAMMOoro Knacca TO4YHOCTH.

Mpn 3TOM MO BepxHEW LiKane ycTaHaBnuBaeTca Ornukanwas MEHbluasi yCTaBka, a
nepeknoyaTenem HWKHeN gekagbl noactpamBaeTca HeobXxoAuMbIN YpOBEHb cpabaTbiBaHuWs
pene.

Ecnn TouyHOCTb cpabaTbiBaHWA pene BRMSET Ha pesynbrartbl paboTbl obbekra, TO
nepes YyCTaHOBKOM pene, a Takke B Mpouecce akcnnyatauuM oAuH pa3 B Tpu roga
uenecoobpasHo NpPoBepUTb TOYHOCTb cpabaTtbiBaHUS, pene, Ang Yyero Heob6xogMmo, NnaBHO
N3MEHAS BXOOHOE HanpshkeHue, 3adukcMpoBaTb BENUMYUHY HanpskKeHus cpabaTbiBaHus U
OTNyCKaHus pene.

Ecnn HanpsbkeHue, nonyvyeHHoe BuwpesysnisTates 3amMepa, He COOTBETCTBYeT
Heobxoanmomy Ansa o6beKkTa, HYXXKHO N3MEHUTbL YCTABKY M MPOBECTU NOBTOPHYIO MPOBEPKY.

Bbi6op Heobxoammoro ananasoHa pene HIT4 nHI15 ocyliecTBnseTcs nytem ycTaHOBKK
nepeknoyaTenss B HYXHOE MOSIOKEHME WM nopadvel KOHTPONMPYEMOro HanpsKeHus Ha
onpefeneHHble BbIBOAbI pene (pucyHok 3a).

Mpn NpaBunbHON 3KcNnyaTauuun pene obecrnedYmBaeT HopmasnbHyt0 paboTy B TedeHue
BCEro cpoka cnyxbbl. B cnyyae Bbixoga pene ns cTposi B Nepuod rapaHTUMHOIO Cpoka OHO
AOIMKHO OblTb CHATO C O6Obekra, 3aMeHEHO WCNpaBHbIM W OTMPaBfEHO ANA pPeMOHTa
N3roTOBUTEMO BMECTE C 3arnOfIHEHHOM 3TUKETKOW, COOTBETCTBYIOLLLErO UCNONHEHNS pene.

Mpun BbIXOOE pene u3 CTpPosA MNocre rapaHTUNHOrO Cpoka AOMycKaeTcs NpoBeaeHue ero
peMoHTa noTtpebutenem nNpu HanMunnu y. NoTpedbuTens cooTBETCTBYHLWEro obopyaoBaHus u
cneumanncTos.

[Mocne npoBeAeHWst PEMOHTHbIX paboT HEOOBXOAMMO NPOBEPUTD:

1) oTcyTcTBME 06pLIBOB MPOBOAOB M NMPaBUNIBHOCTb MOHTaXa;

2) 3aTsKKYy U huKcaumio BCEX BUHTOBbBIX COEQUHEHNIA;

3) dYyHKUMOHMPOBaAHME perie Ha MakCMManbHOM U MWHMMAanbHOW ycTaBkax (4ns pene
HIN4, HN5 — npu kpaHUX 3HAYEHUAX HANPSXKEHUSI NUTaHNUS);

4) cooTBeTCTBME HanpaAXeHnsa cpabaTbiBaHUA (OTNyCKaHMS) ycTaBke B paboyem
AnanasoHe.

Mepbl 6e3onacHOCTH

MoHTax u 0bcyxnBaHme pene A0MKHbI MPOM3BOAUTLCA B 00ECTOHYEHHOM COCTOSHUN.

3anpewaeTcs CHUMaTb KOXYX C pere, Haxoasilerocs B padore.

Pene He nmeeT pasgenntenbHOro TpaHcdopmaTopa no Lenu nuTaHus, no3TomMy Ha
nnate pene n ero NPOBOAAX MOXET OKa3aTbCA HaNpPsXKeHWe, onacHoe ANns XU3HW.

[enctBus B aKCTpeMarnbHbIX YCITOBUSX

[Mpn nosiBNeHUN Npu3HaKkoB HEUCMPABHOCTU UMK Neperpesa pene (peskuin 3anax, AbiM 1
T.1.); Heo6xoguMmo:

— obecTounTb pene;

— BBISICHWUTb NPUYUHbI HENCNPABHOCTMU;

— YCTPa@HUTb HENCNPABHOCTb.
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3 PASMELUEHMUE N MOHTAX

Pene noctaBnsoTca M3rotoBUTENEM B UCMONMHEHUN ANSA BbICTYNalLWEro MoHTaxa, Ha
NNOCKOCTbL C MNepegHuM  rnpucoeauHeHnem nposodoB. KpenneHue /pefne  MOXeT
ocyLlecTBnATbCA BMHTamn M4 cnepeam no guaroHanu (ycTtaHoBouHble pa3Mepbl 125 1,60)
nnu c3agm (yCTaHOBOYHbIV pa3mep no BepTukanu 125).

BHeluHVe npoBoada noABOAATCS cripaBa, BCTABMAITCH B OTBEPCTUE MEXAY LIOKONEM U
KNEeMMHOW KPbILIKOW NoA NPUXMMHYIO Wanby 1 NpuxXnuMaroTCa BUHTOM.

[Mpu 3agHeM npucoeanHeHUM NPOBOAOB perne yCcTaHaBNMBaeTCA Ha OTBEPCTUE NaHenu
(pncyHok 26) u kpenutcs BuHTamm M4. [1na 3agHero npucoeguHeHus ApoBogoB Heobxoanmo
CHATb KPbILWKM C KNEMM W MepecTaBUTb BUHTbI C Wanbamu Ha OpYryr, CTOPOHY KIEMMHOW
konoaku. llocne nepecTtaHOBKM BWHTOB C OOHOW M [APYrorM CTOPOHbLI KIEMMHOW KOMOOKW
YCTAHOBUTb KpbIWKN. [Na CHATUS KpbIWKKM ee Heobxoaumo mpwxaTb NpoTuMB 4-ou u 9-om
KNeMm 1 COBUHYTb BNpaso.

KoHTakTHble BbIBOAbI pene obecneynBatoT NpucoeavHeHne OOHOro Unv ABYX MeOHbIX
nnn antoMMHUEBLIX NpoBoaoB ceveHnem ot 0,5 o 2,5 MM,

MNpu ycTaHOBKe pene OOMMKHO ObiTh 3aluLLeHo OT nonajaHus Bogbl, Macna, aMynbcum
N CONMHEYHOMN paguauun, a Takke JoImkHa BbiTb UCKNIOYEHa BO3MOXHOCTb NoJorpesa Kopnyca
pene oo Temnepartypbl 6onee 55 °C.

Pabouee nonoxeHne pene B NpOCTPaHCTBE NPOU3BOJILHOE.

4 KOMMJNEKTHOCTb

B komMnnekT noctaBkn BXOAUT:

S 1= 11 1wt
IEC ] 1] ( Y 1= T 1 wr.;
- PYKOBOLCTBO MO SKCIITYATALMM i ihe et feetiate e e et e e e e eee et e e eae e e aaeenens 1-3 wr.

Ha napTuio perne, oTNpaBnsieMylo B.OAMH agpec unm B He0OXoONUMbIX KONMYEeCTBax, ecnu ata
nocrtaBka Obifla OroBopeHa B 3aKase.

5 XPAHEHUE U TPAHCNMOPTUPOBAHUE

Pene B ynakoBke. W3roTOBUTERS:, OOSDKHbI XPaHWUTbCA B  OTanNiMBaeMmbIX U
BEHTUNMPYEMbIX XpaHuUnuwax apn temnepatype ot 5 oo 40 °C n OTHOCUTENBHOW BNAXHOCTU
He 6onee 80 % npu OTCYTCTBMU B, BO34yxe NapoB, BPEOHO AEWCTBYIOLMX HA MaTepuarnbl U
YyNakoBKy pene.

Pene B TpaHCHOPTHOW Tape W3roTOBUTENA MOXHO TPaHCMOPTUPOBATbL KPbITbIM
XEene3HOOOPOXHbIM U 'BO3OYLUHbIM TPaHCMOPTOM ©0e3 OorpaHvyYeHns pacCTosHUS WUNnn
aBTOMOOUIBbHBLIM TPaHCMOPTOM, MO Aoporam ¢ acdasnbToBbIM UM BGETOHHBIM MOKPbLITUEM Ha
pacctosiHne 0o 200 kM, N0 ByfbEPKHLIM U FTPYHTOBBLIM JOporamMm — Ha pacctosiHue o 50 km co
ckopocTbio 40 KM/4 ¢ OBLLMM YmcrioM neperpysok He 6ornee AByX.

Pene ncnonHendnss T3 gonyckaroT TpaHCNOPTUPOBKY MOPCKUM TPaAHCMOPTOM.

MMpn TpaHCNOPTUPOBaHWM perie, BMOHTUPOBaHHbLIX B annapaTtypy, uWnuM nocne
nepeynakoBkn notpebutens obsizaH obecneynTb 3alMTy penie OT BO3AENCTBUSA BHELUHWUX
MEeXaHNYeCKUX U KIMMaTUYecKux (PakTopoB, €CriM OHW MpeBbIAlT HOPMbl AN pexuma
aKChANyaTaLuum pene:

[onyckaeTcs HWXKHee 3HadeHMe TemnepaTypbl OKpyXarwlero Bo3gyxa npu
TPaHCnopTMpoBaHMn n xpaHeHun - mmHyc 50 °C.

6 TAPAHTUN U3TOTOBUTENA

N3roToBUTENb rapaHTMpyeT COOTBETCTBME pere TpeboBaHUAM TEXHUYECKUX YCIOBWUWA
TY VY3{11-14309600-061-98 npu cobnogeHun noTpebuteneMm ycrnoBuM 3SKchnyatauuu,
TPAHCMOPTMPOBAHUA U XPaHEHUS, YCTaHOBIMEHHbIX B TEXHUYECKMX YCMOBUSAX U HaCTOSLLEM
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PYKOBOACTBE MO 3KCMyaTtaunu.

[[apaHTUWHBLIN CPOK XpaHeHus — 3,5 roga M ucdHUCNAeTcs C AdaTbl OTIPy3KU perne
notpedurento.

[[apaHTUWHBLIN CPOK 3KcrnnyaTaumm — 2,5 roga co OHA BBOAA pene B 9KCrslyaTauuvio B
npegenax rapaHTUMHOIO CPOKa XpaHeHUs.

7 CBEOEHUA OB YTUITU3SALUUN

Nocne OKOHYaHWsI YCTaHOBMEHHOIO CpoKa CryxObl pene nognexaT OeMOHTaxy W
yTunusauuun. lemoHTax nponssoguTb B 06€CTOMEHHOM COCTOSHUKN. UHbIX cneumanbHbIX Mep
6e3onacHOCTH, a Takke crneumarnbHbIX MPUCNOCOBNEHUN U MHCTPYMEHTOB NpY OeMOHTaxe u
yTunusauun He TpebyeTcs.

OCHOBHbIM METOAOM yTUnM3auuun aensetca pasbopka pene.

MNpn pasbopke LenecoobpasHo pa3gennTb MaTepuarnsl no rpynnam. M3 coctaea pene
noanexar yTunusauuu nractMacca, YepHble U UBeTHble MeTannbl. YepHble MeTannbl npu
yTunmM3auumn HeobxoaumMo pasgenaTb Ha CTanb KOHCTPYKLUMOHHYIO U 9MeKTPOTEXHUYECKYHo, a
LUBETHble MeTanfbl — Ha Mefb W CnnaBbl HA ME4HON OCHOBE.

8 ®OPMYIJIMPOBAHUE 3AKA3A

Mpu dbopmynupoBaHn 3aka3a He0H6X04MMO yKa3blBaTh:

- HAUMEHOBaHWe U TUN perne;

- KNMaTU4eCKOE UCMNOSNHEHME U KaTeropmio pasMeLLieHus,;

- HOMUHarbHOE HanpsKeHue N 4acToTy onepatusHoro nutannsa (ana Hi4, HI15);
- AnanasoH YCTaBOK HanpshKeHus;

- AnanasoH ycTaBok No BpemeHu (Tonbko ans HI111);

- HOMep TEXHUYECKMX YCNOBUH;

- He06XO0OMMOCTb NOCTaBKN K KONNYECTBO dKk3emMnnapos P3.

Mpumep 3anucn ob6o3HaveHns pene HI4 . npu ero 3akase n B JOKyMeHTaLMu Opyroro
n3penus:

«Pene HanpsxeHua HI14 Y3, 400 B, 50 Nu, TY ¥3.11-14309600-061-98».

Mpumep 3anucn obo3HaveHus pene HI111 npu ero 3akase n B AOKyMEHTaUUU OPYyroro
n3penus:

«Pene HanpsxxeHusa HJ111 Y3, 380 B, 50 'u, 1-10 ¢, TY ¥3.11-14309600-061-98».
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