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BHUMAHMWUE!

Lo usyueHus pykogodcmea perie He 8KIIH4amab.

HadexHocmb u dorneoseyHocmb pere obecriedusaromcesi He mMoJsIbKO KayecmeoMm perie,
HO U ripasursibHbIM cobII00eHUEM PEXUMOB U yCrosul 3Kcryamauuu, nodsmomy cobriodeHue
gcex mpebosaHuli, U3NIOXEHHbIX 8 HACMOSWEM PyKO8OoOCMEE MO 3KCrayamauuu, sensemcs
obsizamersibHbIM.

B ces3u ¢ cucmemamu4decku mpogoduMbIMU pabomamu o coeepuieHCmeo8aHUo
KOHCMPYKUUU U MEXHO/02UU U320MO8/IEHUSI B03MOXHbI HEBOMbLWUE PacXoXO0eHUsT MeXOy
pyKogoOCcmeoM [0 3KCrslyamayuu U rocmaenseMbiM u30enueM, He enusiiouue Ha
napamempbl u3desiusi, Ha ycrioeusi €20 MOHMmaxXa U 3Kcrsayamayuu.

U3denue codepxxum 3nemMeHmbl MUKPO3INEKMPOHUKU, 103MoMy repcoHan OOmKeH
npodmu creyuarsnbHbIl UHCMPYKMaXX U ammecmauyuro Ha npaso 6bIMosIHeHuUs pabom (c
y4emom Heobxodumbix Mep 3auumbl om 6030elicmeusi cmamu4yeckoeo ariekmpuyecmaa).
UHcmpykmaxx dorkeH rnpoeodumbsCcsi 8 coomeemcmeuu ¢ delicmeyrowumM 8 opeaaHu3auuu

r10J10>KeHuUeM.
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1 ONMMCAHUE N PABOTA PEJIE

1.1 HasHa4eHue pene

Pene npegHasHaveHbl N5 NPUMEHEHMUS B Lenax NepeMeHHOro Toka penemHom 3amThbl
M NpOTMBOABAPUNHOM aBTOMAaTMKW B KayecTBe oOpraHa, pearvpylowero Ha noBbleHne
HanpskeHus (HJ14, HI16) n Ha noHwxeHne HanpsxxeHus (HI15, HIT7) B KOHTponupyemon uenu.

Pene HJ111 npegHasHayeHbl Ang KOHTPOSISt OAHOBPEMEHHOIO CHUXKEHWUST HAMNPSKEHNS B
TpexcasHoM uUenu nepeMeHHOro Toka WM Bbl4ayn CUrHaroB C BPEMEHHOW 3afep>KKon npu
OOCTUXKEHMM BXOOHBbIM HanpsbkeHWem onpeaeneHHoro, npenBapuTenibHO YCTaHOBIIEHHOIO
YPOBHS, B YCTPONCTBaX aBTOMaTUYECKOro BKINIOYEHUS pe3epBa CUCTEM aBTOMAaTUKN N 3aLUMUThI.

Pene wsrotaBnuBaoTca B KIMMATUYECKOM WUCMOMHEHMM Y KaTeropum 3 no
FOCT 15150-69 ana noctaBok B paviOoHbl C YMEPEHHbIM KIMMaTOM W B WUCMOSHEHuu T
kateropun 3 FTOCT 15150-69 ansa NnocTaBoK Ha 3KCNOPT B panoHbl C TPOMUYECKUM KITUMATOM.

Pene moryT akcnnyatMpoBaTbCA B Cnefylowmx yCrioBUsX:

- 3aKpbiTble HeoTannMBaeMble TMOMELLEHUs, rae Temnepatypa W BIaXHOCTb
HeCyLeCTBEHHO OTNNYAOTCA OT TeMnepaTypbl U BNAXXHOCTU OKPYXKatoLero BO3ayxa;

- AnanasoH paboumx Temnepatyp oT MuHyc 40 go nntoc 55 °C npu BLICOTE MECTHOCTU
00 1000 m n ot mmnHyc 40 go 50 °C npu BbicoTe mecTtHocTu Ao 2000 M Hag ypOBHEM MOPS;

- OTHOCUTENbHas BMAXHOCTb OKpyxatowero Bosgyxa — go 80 % npu TemnepaTtype
25°C (ucnonHenue Y3) u go 98 % npu Temnepatype 35 °C 6e3 koHOoeHcauumn Braru
(ucnonHeHue T3);

- OKpyXarwllasi cpefa HeB3pblBOOMACHas, He cofepallias TOKONPOBOASALEN Nbifn,
arpeccmBHbIX ra30B 1 NApOB B KOHLEHTPALMAX, pa3pyLuatowmx U3onsauno n MeTannsb.

MexaHunyeckne BHelLlHME BO3LeNCTBYOWME (PakTopbl COOTBETCTBYIOT rpynne M7 no
FOCT 17516.1-90.

[Mpu aTOM perie yCTONYMBbI K BUBPALMOHHBIM Harpy3kam:

- B AnanasoHe yacTtoT oT 5 oo 15 'y ¢ MakcumarbeHbIM ycKopeHnem 3g;

- B gManasoHe vactoT oT 15 0o 60 'y ¢ MakcumarbHbIM YCKOpeHNeMm 24;

- B AnanasoHe yactot o1 60 go 100 'y ¢ makcumarsnbHbIM ycKkopeHueMm 1g.

Pene OomkHbl BbliaepXmMBaTb MHOIMOKpaTHble yOoapHble Harpy3ku ANUTENbHOCTbIO OT 2
00 20 Mc ¢ MmakcumMarbHbIM yckopeHuem 3g.

1.2 TexHnyeckne xapakTepucTukm

Pene oTHoCATCS K CTaTUYECKMM perie nepeMeHHOro Toka 4actoTtbl 50 'y ¢ ANCKpeTHON
YCTaHOBKOW HaNpshkeHusl cpadaTtbiBaHUS UM OTAYCKaHUS U LLUKANOW C YUCIIOBBIMU OTMETKaMM.

Mo xapakTepy W3MeHEeHWA BXOAHOM BO3OEWCTBYIOWEN BENUYMHBI W HaNU4Yuio
onepaTMBHOrO HaNPsXXEeHUSA NUTaHUS pasnnyatoT:

HJ14 - pene makcrManbHOro HanNpPs»KeHUsa ¢ onepaTUBHLIM MUTAHUEM,;

HJ15 - pene MuHUManNbHOro HaNpPSXXeHUs1 ¢ onepaTUBHLIM NMUTAHUEM;

HJ16 - pene makcumanbHOro HanpskeHnst 6e3 onepaTMBHOIO NUTAHNS;

HJ17 - pene MMHUManbHOro HanpsXKeHns 6e3 onepaTMBHONO NUTAHNUS;

HI111 - pene MmHMManbHOro TpexdasHoro HanpskeHna 6e3 onepaTMBHOIO NUTaHKS.

[dnarpammbl paboTbl pene npmMBeneHbl Ha pUCyHke 1.
OcHoBHble NapameTpbl pene npueeneHbl B Tabnuue 1.
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U - HAPsDKEHUE ONEPATUBHOIO NIUTAHNS;

UK - KOHTPOJIMPYEMOE HAITPSKEHNE;

P - peryJmpyemblil ypOBEHb HAIPSLKEHNS CPA0AThIBAHUS
WM OTITy(KaHUS,

K3 -3aMbIKarOI M KOHTAKT;

Kp -pazmn(alomm”g KOHTAKT, 5

KoV Pa3MBIKAFOLIMN KOHTAKT MIHOBEHHOIO JIEHCTBH,

C -CBETOAVON

a) - H14; ©) - HJI5; B) - HJI6, HJI7; 1) - HJI11

PucyHok 1 — [Juarpammbl paboTbl pene

Pene HI4, HN5 nmetoT onepatuBHoe HanpsihkeHne nutaHma 220 B NOCTOSAHHOro mnu
nepeMeHHOro Toka 4actoTtbl 50 'L ¢ gonycTUMbIMKM OTKNOHeHUsMU OT 175 go 245 B u
noTpebnsiemon MoLHOCTbIO He Boriee 5 BA.

CpefHsis OCHOBHas MOrPeLLUHOCTb B NOOOM TOYKe LWKanbl ¢ LMGAPOBLIMA OTMETKAMU He
npesblwaeT 5 % OT ycTaBKu.

Pasbpoc He npesbilaet 1,5 % oT ycTaBku.

CpeaHsast OCHOBHas MOrpeLLuHOCTb K KOHLY CpoKa Cry0bl Nnn xpaHeHus He npesbillaeT
10 % oT ycTaBKwu.

MorpeLHoCTs OT N3MEHEHUST ONEPATUBHONO HanNpPsKeHUS NUTaHMS B yKa3aHHOM Bbille
AnanasoHe He MpeBbilaeT:

- OT ycTaBku — 2 %;

- OT BO3aeuncTBus Bnarv — 5 %;

- oT Bo3geuncTeuga temnepatypbl — 0,1 % Ha 1 °C.

Pene He pomkHbl [aBaTb MOXHbIX cpabaTbiBaHUN
KOHTaKTa) npu OTKYEHUN OnepaTMBHOIO NuUTaHuMs Ha Bpems o 50 wMc,
KOHTpONMpyemoe HanpsbkeHue oTnmyaeTcs oT yctaBkm 6onee yem Ha 20 %.

Mpn OTCYTCTBUMN BHELLUHUX TONTYKOB 1 BUOpaLUuin B pene He A0SMKHO ObITh:

- paspbiBa LENu 3amMbiKaroLMX KOHTAKTOB MpU HanpsikeHun, donblie unv pasHom 1,1
HanpskeHus cpabaTbiBaHNS;

- pa3MbiKaHUsi pa3MbIKalOLMX KOHTAKTOB MPU HanpsKeHUW, MeHblue unn pasHom 0,9
HanpskeHus cpabaTbiBaHNS.

Bpems 3amblkaHus 3amblikatowiero koHtakta pene HI14 n HNG6:

- PN N3MEHEHUN KOHTPONMPyeMoro HanpsikeHust ot 0 o 1,2 HanpsbKeHUsa yCTaBku He
npesbiwaeT 0,05 c;

(3amMbikaHMe 3amblKkaloLEero
ecnu
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- Npu n3MeHeHUn HanpsbkeHuss oT 0 OO0 ABYKPATHOrO HanpsKeHus YCTaBKM He
npesbiwaeT 0,04 c.

Bpema pasmbikaHna 3ambikatowlero koHtakta pene HII7 un Bpems 3amblikaHus
3amblKkatoLLero kKoHTakta pene HII5 npn nameHeHun KOHTponmpyemoro HanpsxkeHusa ot 1,1 oo
0,8 HanpspkeHus ycTaBku — He 6ornee 0,1 C.

Pene HI14 - HI17 nvetoT oguH 3aMblKatoLw M 1 OANH pasMblKatoLLNN KOHTaKTbI;
pene HIMM11 - 2 nepeknioyaloLWmnx KOHTaKTa.

KoHTakTbl koMMyTUpytoT Tokn oT 0,02 go 2,00 A npu HanpsxeHun ot 24 go 250 B un
MOLLHOCTH:

- B L|enu NoCTosAAHHOro Toka - He 6onee 60 BT npu t < 0,005 ¢ n He 6onee 30 BT npwu
1 =0,02 c;

- B Lenu nepemMeHHoro toka - He 6onee 300 BA npu koadduUMEHTE MOLLHOCTU
cos ¢ > 0,5.

AnnTensHO JONYyCTUMbIA TOK KOHTaKTOB - 4 A.

MexaHnyeckass M3HOCOCTOMKOCTb perne aormkHa Obitb He mMeHee 100 000 umknos,
KOMMyTaumoHHasa — He meHee 20 000 yukros.

Tabnuua 1 — OCHOBHbIE TEXHUYECKNE XapaKTEPUCTUKN

MoTpebnsiemasn
om ()
- -l g o e MOLLHOCTb MO Lenun
2 >| OuanasoH 5 ToQ Qo KOHTpons, BA Ponyctumoe
Tvn s T (nonava- 3 E2T I o npeBblLLIEHNE
S = s _g_ & npu npw HaMpPsHKEHUS
pene | & = | nasoHbl) o | £E8¢& ®
TS B o | 88| 89 |vmHnma | HOMMHamNL- HaZ4 HOMU-
o | YCTaBOK, x - o o - o
(= e [8zIs| 8 fbHOM | HOM Hanpsi- | HanbHbIM, Y%
oI x
= < ycTaBke XEHUN
10-500 400
(10-50) 0,5 (60) 0,1 0,3 10
(40-200) 2 (220) | 0,90 - 0,1 0,3 10
14 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
5 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- 15 4,0
HN6 B) 50-100 0,5 100 O 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 60 105- 15 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
100
- 0 0 -
it | o | AO8D% | 5% 550 105 25 10 10
Uy Un 380 1,10
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N3onsums pene BblaepxuBaer B TevyeHne 1 MuH 6e3 npobosa n nepekpbITUS
ncnolTatenoHoe HanpsbkeHne 2000 B nepemeHHoro Toka 4vactotbl 50 W, npunoxeHHoe
MeXay TOKOBEeOYLLMMU INEKTPUYECKM HECBA3AHHBIMWU YacTsMU pere, a Takke Mexay HUMU U
MeTannMyeckumMm YyacTsamm Kopnyca perne.

ConpoTtuBneHne wusonauMm pene Mexay He3aBUCUMbIMU TOKOBEOYLMMU  LEensmu
JOJTKHO ObITb HE MeHee:

50 MOM — B XONOAHOM COCTOSIHUM B HOPMarbHbIX KNMMaTUYECKNX YCIOBUSX;

10 MOM — B HarpeToM COCTOSIHMM NPU BEPXHEM 3HAYEHUM TEMMEPATYPbl OKPYXKatoLLen
cpenpbl;

1,5 MOm — B ycnoBusix BO3A4ENCTBUS BEPXHETO 3HAYEHNSA OTHOCUTENBHOWN BIIAXXHOCTM.

Pene gomkHbl GbITb YCTONYMBBLI K BO3OENCTBUIO BbICOKOYACTOTHOMO MCMbITaTENBEHOrO
HanpskeHust npeacraenstowero cobon sartyxatowme konebanma vactoton (1,0+0,1) Mlw,
Moaynb ormbarowen KoTopbiX yMeHblaeTca Ha 50 % OTHOCUTENBHO MakCcMMasbHOro
3Ha4yeHuns nocre 3-6 nepnoaos.

UactoTa NOBTOpPEHUSS WUMMYNbCOB BbICOKOYACTOTHOro curHana (400+40) TIwu.
BHyTpeHHee CONPOTUBNEHME WUCTOYHMKA BbICOKOYACTOTHOro curHana (200£20) Owm.
MpogomkuTenbHOCTb UcnbiTaHua (2,0-2,2) c.

Hanbonbllee 3HadeHMe HanpsiKeHUsi BbICOKOYACTOTHOrO MMMNyrnbca Mpyu NpoAOSIbHOM
CXeme NOAKITIYEHN UCTOYHMKA K ucnbiTbiBaeMomy perne (2,50+0,25) kB, npyn nonepeyHom
cxeme BkoveHns - (1,0+0,1) kB.

TpeboBaHMs N0 HAAEXHOCTMU:

- cpegHsa HapaboTka 0O OTkasa, onpefensemMasi BpeMeHem npebbiBaHua pene noj
HanpsxeHueM, - He meHee 25000 y;

- ycTaHoBneHHasn 6e3oTkasHas HapaboTka coctaBnaeT He meHee 10000 umknos BO.

- cpeaHuin cpok cnyxbel pene 12 ner.

1.3 KOHCTPYKTMBHOE BbINOSTHEHUE

Perne BbINOMHEHbI B €AMHOM KOHCTPYKTMBHOM MWCMOMHEHUN ANS  BbICTYNAKLWEro
MOHTa)xa C nepegHuM npucoeanHeHueMm NpoBOAOB MOA BUHT U C 3aQHUM NpUCOeUHEHNEM
NPOBOAOB NMOA BUHT. Bce aneMeHTbl CxeMbl CMOHTMPOBaHbI B 06LLEM KOpnyce, COCTOALLEM U3
KNeMMHOM KOSMOAKW (LIOKOMS) N KOXyXa.

Ha uokone ycrtaHoBneH TpaHccopmaTtop HanpsbkeHus (HI4, HI15) n KpOHLWTENHbI,
cnyxawue Ans KpenreHus nnaTthl ne4yaTHoro MOHTaxa M nuueBor naHenu. Ha nuueson
naHenun yCTaHOBMEHbI NepPeKYaTen ycTaBok HanpsbkeHus cpabaTbiBaHus.

BepxHuin nepekntoyatens umeet 10 cTyneHen, kaxgas u3 Kotopbix pasHa 0,1 ycTaBku
MUHUMAarbHOIO Hanps>keHUWs COOTBETCTBYIOLLEro AuanasoHa, a HWKHWUA nepekniovartensb,
nmes 10 cTyneHen, NO3BONSET BbICTABMATL MPOMEXYTOYHbIE 3HaYeHNs ¢ guckpeTHocTbio 0,01
OT MYHMMAanbLHOW YCTaBKM.

FabapuTHbie, YCTAaHOBOYHbIE 1 MPUCOEANHUTENBbHLIE pa3Mepbl NPUBEAEHDLI HA PUCYHKE 2.
CteneHb 3aWmnThbl pene:

- obonoykon — IP40;

- KOHTaKTHbIX BbiBOAoB — IP10.

Macca pene — He 6onee 0,8 kr.
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1.4 YctpowncTteo u pabota pene

CxeMbl NoAKIoYeHUs perne npuBeaeHsbl Ha pUcyHke 3.
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PucyHok 3 — Cxembl nogkntoveHms pene

Ons pabotel pene HI4, HJI5S HeobxoonMmo onepaTMBHOE HanpsXKeHWe MNUTaHus
nepemeHHoro Toka 100 nnun 220 B vactoTtbl 50 'y unu HanpsbkeHne nNUTaHUA NOCTOSIHHOIO
Toka 110 nnu 220 B.

Mpn nopade onepaTMBHONO HaNpPsXKeHUs nuTaHua Ha BbiBoAbl 1-11 pene HI4
(pncyHok 3a) BbiIxogHoe pene 06ecToveHo, 1 ero KOHTakTbl (BbiBoAbl 7-8, 9-10) Haxoaatcsa B
NCXOAHOM COCTOSIHUM.

Mpy NOBLILLEHNN KOHTPOMMPYEMOIO HanpsKeHUs OO0 YPOBHA YCTaBKU BbIXO4HOE pene
cpabaTtbiBaeT 1 nepekntovaeT KOHTakTbl. [pyU CHUXKEHUN KOHTPONMPYEMOIO HaMPSKEHUS HKE
YPOBHS YCTaBKM Ha BeNUYMHY KO3adhdpmumeHTa Bo3BpaTa BbIXOOQHOE pefie BO3BpallaeTcs B

8
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MCXOOHOE COCTOSIHME.

Mpn nogade onepaTMBHOrO HanpshkeHus nutaHma Ha pene HIIS (pucyHok 3a)
BbIXOAHOE pene cpabaTbiBaeT, a N0 Mepe YBENUYEHUS KOHTPONMMPYEMOrO HanpsiKeHus —
oTnyckaeT. [1pn CHUWXEHUM KOHTPOSIMPYEMOrO HarnpsikeHUs OO YPOBHS YCTaBKM BbIXOLHOE
perne cHoBa cpabaTtbiBaer.

KoHTponupyemoe HanpsbkeHne nepemeHHoro Toka B pene HI4, HJ15 nogaetca 4epes
pasgenuTenbHblii  TpaHcopmaTop HanpsKeHusl, NpeAHasHayYeHHbl ANs ranbBaHUYeCKOn
pasBA3KNM U3MEepUTENbHOM Lenu OT LenuM OnepaTUBHOrO HanpsikeHus nUTaHus, a Takke
TpaHcopMaumm BXOAHOMO CuUrHana A0 YPOBHS, YAOOHOro AN CpaBHEHUS C OMOPHbLIM
HanpsPKeHWEM Ha CXeMe CpaBHEHMS.

[na yCcTaHOBKM OMOPHOro HanpsiKeHWsi, C MOMOLLIbIO KOTOPOro 3agaeTcs ycTaBka pene,
npeaycMOTpeHbl iBa NepekntovaTens yCTaBoK, OCYM KOTOPbIX BbiBEAEHbI HA NEPeaHIO NaHesb
«nog wnuy». [lMpun  goctatoyHom amnnuTyae UM OAWMTENbHOCTM  BXOLHOMO  CUrHana
obecneynBaeTca cpabaTbiBaHWEe BbIXOOHOMO 3MEKTPOMArHUTHOrO pene v nepekniyeHne ero
KOHTaKTOB.

Pene HI16 n HJ17 He umeloT onepaTMBHOIO HanpshkeHus nutaHus. KoHTponupyemoe
HanpspKeHue AN HUX SBNSeTCs O4HOBPEMEHHO U HaNpsXXeHNEM NUTaHUS.

Mpn nogade kOHTponupyemoro HanpsbkeHust Ha pene HI6 (pucyHok 36) BbixoaHoe
pene ocTtaeTcsl OTKMYEHHbIM. [1pn NOBbIWEHUN HaANPSXXEHUsT 40 YPOBHS YCTaBKU BbIXOOHOE
pene cpabaTbiBaeT, a NPW CHWKEHUN HaMNpPsHKEHUS HWXE YPOBHHA YCTaBKM Ha BeSIMYUHY
koadhpmumeHTa Bo3BpaTa BbIXO4HOE pene OTnycKaerT.

Pabota pene HN7 (pucyHok 36 ) aHanornyHa pabote pernie HI16. OTnnyme coctont B
TOM, 4YTO YCTaHOBfEHHasi No wWkane yctaBka B pernie HI16 cooTBeTCTBYET HanpsiKeHWto
cpabaTbiBaHUS BbIXO4HOrO pene, a B pene HI7 — HanpsKeHnio oTnycKaHus.

Mpn nogaye Ha pene HI111 (pucyHok 3B) TpexdasHoro HanpsiKkeHns
(BbiBOAbI 1-2-11), BenuyunHon, Ha 10 % npeBblWaloWen HanpskeHne yctaBku, cpabaTbiBaeT
pene MrHOBEHHOro AEUCTBUS U NEPEKNOYAET CBOU KOHTAKTbI.

Mpy OQHOBPEMEHHOM CHWXEHUWN HaMpsbkeHUs BO BCeX Tpex hasax HMXe YPOBHS
yCTaBKW pefie MrHOBEHHOro AEWCTBUS OTMYCKaeT, U HAaYMHAEeTCA OTCYET BbIAEPXKKM BPEMEHM
BTOPOro perne.

MO OKOHYaHWMM BbIAEPXKKM BPEMEHN, HE3aBUCUMO OT TOro, OCTasioCb HampsKEHUE HMKe
YCTaBKW UMM OTKIHOYMIOCH MOSTHOCTbIO, 3aMbIKalOTCS KOHTaKTbl BTOPOro pene Ha Bpems 0,5-0,8 c.

2 TEXHWYECKOE OBCNYXWUBAHUE

MoHTax, TexHudeckoe oOcnyxuBaHne W 3SKCNMyaTauuio pene paspellaeTcs
OCYyLEeCTBNATb nuuam, Npoleawnm cheumnanbHyo MOAroTOBKY, UMEKLWNMM aTTecTaumio Ha
NpaBo BbIMOSIHEHUSA PabOT B 9NEKTPOYCTAaHOBKAX M O3HAKOMUBLLMMCS C AaHHbIM P3.

TexHnyeckoe obcnyxumBaHne pefie AOOSMKHO MPOU3BOAUTLCA B COOTBETCTBUMM C
«lMpaBunamn akcnnyataumMm YCTPOUCTB 3rEKTPOYCTaHOBOK», «[lpaBunamm TexHUYecKou
aKcnyaTauum anekTpuyeckmx CTaHumMn n cetem» n Hactoswmm P3.

Pene BbinyckawTCsi MOMHOCTbIO OTPEryrMpoBaHHbIMM M He TpebyrT npoBeaeHUs
OOMNOSTHUTENBHBIX HACTPOEK Npu akcnnyatauun. MNpu akcnnyataumm perne B COOTBETCTBUU C
TEXHUYECKMMWN YCMOBUAMM U HACTOSILLMM PYKOBOACTBOM B TE€YEHME CpoKa CNyxbbl, B TOM
yucne nNpu HenpepbiBHON paboTe, NpoBeAeHNe pernameHTHbIX paboT He TpebyeTcs.

[Mepepn ycTaHOBKOM perie Ha O6bEKT, a Takke nocne ANMTENbHOrO XpaHeHUs B cocTaBe
annapaTypbl pekoMeHayeTCcs NpoBepUTb ero PyHKUMOHMPOBAHME Ha yCTaBKax, Ha KOTOPbIX
npegnonaraetca npumeHatb pene. lNpu atom pene HI4 n HNS cnepyet npoBepuTb npu
KpanHUX 3HAYEHUAX HaANPSXKEHUS MUTaHUS.

Paboune ycTaBkum BbICTaBNAKTCA criegylowmm obpasom. Heobxogumo CHATb
NPO3payvHylo KPbILLKY C perne, Afs Yero BCTaBUTb OTBEPTKY B Na3 MeEXAY KOXYXOM U KPbILLKOM
1N ocBOBOAUTL 3aLLErkKy.

C nomMoLLblo OTBEPTKN MEPEBECTU MEpPEKnoYaTenb B MOMOXEHUEe, COOTBETCTBYOLLEE
Tpebyemon ycTaBke, 1 3aKpbITb pere KpPbILLKOWN.
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Mopsgok npoBepku pere Ha paboynx ycTaBkax:

- cobpaTb cxeMy AOns NpoBepku paboden ycTaBkuM pene, ANs 3TOro NOAKMIYUTL K
BbIXxo4y aBTOTpaHccopmaTopa pene ( 3 1 6 Knemmsbl );

- B COOTBETCTBMM CO CXeMOW [MOAKMYeHna pene (pucyHok 3) nopatb
COOTBETCTBYHOLLEe onepaTuBHOE HaNpsXXeHne nuTaHus;

- NNaBHO yBenuyMBasi aBTOTpaHCHOPMaToOPOM UM PEOCTaTOM BXOLHOE HanpshkeHue,
pobutbca cpabaTtbiBaHus perne. CHuxas BXogHOe HanpsikeHue, ybeauTtbcs, 4TO perne
BO3BpaLlaeTcs B UICXOLHOE COCTOSAHME.

Mpn HeobxogMmocTM NNOMOBUPOBAHUSA  YCTAHOBUTb  MacCTUYHyO nnoMby Ha
cneuunansHon Bblibopke “ o KpbILLKK

Pene HanpsokeHMa He 4BRsAOTCA uM3MepuTenbHbIMW  npubopamu, no3ToMy  ANiA
YCTAHOBKN W KOHTPOMS TOYHbIX MapaMeTpoB HanpsikeHus crnedyeT NPUMEHATb BOSIbTMETPbI
HeobxoaMMOoro Knacca TOYHOCTH.

Mpn aTOM MO BEpPXHEN LiKane ycTaHaBnuBaeTcs Onuxkanwasi MeHbllas ycTaBka, a
nepekntoyaTenem Hw Hen Aekaabl nogctpamBaeTcs HeobXxoauMMbIN ypoBeHb cpabaTbiBaHMS
pene.

Ecnu ToyHOCTb cpabaTtbiBaHuA pere BNuUsieT Ha pesynbTaTbl paboTbl obbekTa, TO
neped YCTaHOBKOW perie, a Takke B Mnpouecce 3KcnnyatauMuM oOauvH pas B Tpu roja
uenecoobpasHo NPoBepUTb TOYHOCTb cpabaTbiBaHMsA pere, Ang Yero Heobxoaumo, nraBHO
N3MEHAS BXOOHOE HanpsbkeHue, 3adUMKCUpoBaTb BENUYMHY HanpsiKeHust cpabaTbiBaHuS U
OTNyCKaHus pene.

Ecnu HanpsbkeHve, nonyvyeHHoe B pesynbTate 3amepa, He COOTBEeTCTByeT
HeobxoamMMoMmy Anst 06beKTa, HYXXHO U3MEHUTbL YCTaBKy U NMPOBECTU MOBTOPHYIO NMPOBEPKY.

Bbibop Heobxoanmoro ananasoHa pene HI4 n HII5 ocywectenseTca nyteM yCTaHOBKM
nepeknoyaTens B HY)XHOE TMOfoXeHNne W rofadvyen KOHTPOSIMPYEMOro HanpskKeHus Ha
onpeaeneHHble BbIBOAbI pene (pucyHok 3a).

Mpu npaBunbHOM aKkcnnyaTauun pene obecrieynBaeT HopMarnbHylo paboTy B TeveHue
BCEro cpoka cnyxbbel. B cnyyae Bbixoga pene v3 CTpos B Nepuop rapaHTUAHOrO Cpoka OHO
OOMKHO ObITb CHATO C O6bekTa, 3aMeHeHO WCMNpaBHbLIM W OTMPAaBIEHO ANA peMoHTa
N3roTOBUTESO BMECTE C 3anOfIHEHHOM 3TUKETKON COOTBETCTBYIOLLIErO UCMOMNHEHWS perne.

Mpu BbIXOOE pene M3 CTpos nocrie rapaHTUNHOrO CpoKa AOornyckaeTcsl NpPoBeAeHne ero
peMOHTa noTpedbuTenem npu Hanuymn y notTpedbuTtens cooTBeTCTBYyHLEro obopynoBaHNa U
crneumanncTos.

lMocne npoBeaeHUs PEMOHTHbIX PaboT HEOBXOANMO NPOBEPUTD:

1) oTtcyTtcTBME 0OPLIBOB NPOBOAOB M NMPaBUNIBHOCTb MOHTaXa;

2) 3aTAXKKYy U (prKcaumio BCEX BUHTOBbIX COEANHEHWM;

3) PYHKUMOHMPOBAHME perne Ha MakCUMasnbHOW M MWHUMarbHOW ycTaskax (ons pene
HI4, HI15 — npu KpanHMX 3HAYEHNAX HANPSPKEHNSA NUTAHNSA);

4) cooTBETCTBUE HanpsixeHus cpabaTtbiBaHNA (OTNyCKaHUA) ycTaBke B pabovem
ananasoHe.

Mepui 6e3onacHocTn

MoHTax un obcnyxusaHue pene AormkHbl NPOU3BOANTLCA B 06€CTOYEHHOM COCTOSIHUN.

3anpeljaeTcs CHUMaTb KOXYX C pere, Haxoasilerocs B pabore.

Perne He nmeeT pasgenuTenbHOro TpaHcopmartopa no Lenu NnuTaHns, no3Tomy Ha
nnare perne un ero nNpoBoAax MOXeT OKa3aTbCH Harps>KeHne, onacHoe AJ18 XU3HU.

HencTens B 9KkCTpeMarnbHbIX YCIOBUAX

Mpn nosiBNEeHMU NpU3HaKkoB HENCNPaABHOCTW UNK Neperpesa pene (peskuin 3anax, gbiM U

T.n.), Heobxo4mmo:
— obecTounTb perne;
— BbISCHUTb MPUYMHbI HEUCMPABHOCTMY;
— YCTpPaHUTb HENCNPABHOCTb.
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3 PASMELLEHUE U MOHTAX

Pene noctaBnawTCs U3roToBUTENEM B MUCMOMHEHUM AN BbICTYNaloWero MoHTaxa Ha
NNOCKOCTb C NepegHuMm  npucoegvHeHvem  npoBodoB. Kpennenwe perne  MmoxeT
ocywecTBnATbCA BUHTaMuM M4 cnepean no guaroHanu (yCTaHOBOYHble pasmepbl 125 n 60)
nnu csagm (YyCTaHOBOYHbIV pa3mep no BepTukanu 125).

BHewHne npoBoga NoaBOASATCA CnpaBa, BCTaBMSATCA B OTBEPCTUE MeXY LIOKoNnem u
KNEMMHOM KPbILLKOW NOo4 NPWXMMHYIO LWanby 1 npmxnMaroTcsl BUHTOM.

Mpw 3agHemM npucoeguMHEHUN NMPOBOAOB pere yCcTaHaBnIMBaeTCs Ha OTBepCTME naHemnm
(pucyHoK 20) n kpenutca BuHTamm M4. [Ina 3agHero npucoegmMHeHnst NpoBoAoB Heobxoammo
CHSITb KPbILWKM C KIIEMM W NepecTtaBuTb BUHTbI C Wwanbamum Ha Apyryrd CTOPOHY KNeMMHOW
Konogku. llocrne nepectaHOBKM BWHTOB C OOHOW U APYroM CTOPOHbI KIIEMMHOW KOMOLKU
YCTAHOBUTb KpbIWKW. [NA CHATUS KPbIWKN ee Heobxoaumo npwxaTb NpoTuB 4-on 1 9-on
Knemm 1 COBWHYTb BNpPaso.

KoHTakTHble BbIBOAbLI pene obecnevnBaloT npucoeanHeHne OgHOro uim ABYX MeOHbIX
NN antMMHNEBLIX NpoBoaoB cevyeHnem oT 0,5 oo 2,5 MM,

Mpn ycTaHoBKe pene JOMKHO BbITh 3aluLeHo OT nonagaHusa Bodbl, Macria, AMynbCun
N CONHEYHON pagmaumm, a Takke A0SMKHaA OblTb UCKIHOYEHa BO3MOXHOCTL Nogorpesa koprnyca
perne go Temnepatypsl 6onee 55 °C.

Pabo4yee nonoxeHwe pene B NPOCTPaHCTBE NPOUN3BOSIbHOE.

4 KOMIMJIEKTHOCTb

B KoMNnekT nocTtaBkn BXOOMUT:

S © 1= 1 [ 1 wr.;
<1 1711t T 1 Wwr.;
- PYKOBOACTBO MO SKCTUTYATALMM .eirnt ettt eeeeeteeee e eeeneeeeeneaneneeneenens 1-3 wr.

Ha napTuto pene, otnpaBlidemMmyto B OAnH agapec uin B HeobXoauMbIX KONMYecTBax, €Ccnv ata
noctaeka 6bina OroBopeHa B 3aKase.

5 XPAHEHUWE U TPAHCINOPTUPOBAHUE

Pene B ynakoBke W3roToBUTENsl OOMMKHbI XPaHUTbCA B OTanfiMBaemMbiXx W
BEHTUNMPYEMbIX XpaHunuuiax npu temnepartype oT 5 oo 40 °C n oTHOCUTENBHOW BIAXHOCTU
He 6onee 80 % npwu oTCyTCTBUM B BO34yXe MApoOB, BPeAHO AEWCTBYHOLLUMX Ha MaTepuanbl U
yrnakoBKy pene.

Pene B TpaHCOOpPTHOM Tape W3rOTOBUTENA MOXHO TPaHCNOPTUPOBATb KPbITbIM
XEene3HOOOPOXHbIM UMW BO3QYLUHbIM TPaHCMOPTOM ©6e3 OrpaHuMyeHns pacCTOsHUS WNn
aBTOMOOUIBbHLIM TPaHCNOPTOM MO AOoporam ¢ acanbToBbiM UM BETOHHBIM MOKPbITUEM Ha
paccTtosiHne 0o 200 Km, no GynbPKHLIM U FPYHTOBBLIM AOporaM — Ha pacctosiHue o 50 Km co
ckopocTbio 40 kM/Y € 06LWMM YMcnoMm neperpysok He 6onee aByX.

Pene ncnonHexnnsa T3 gonyckarT TPAHCNOPTUPOBKY MOPCKMM TPaHCMOPTOM.

[Mpn TpaHcnopTMpOBaHMM pene, BMOHTUPOBAHHbIX B annapatypy, Wiu nocne
nepeynakoBkn notpedbutens obs3aH obecneynTb 3awWuTy pernie OT BO3LEWCTBUA BHELLHUX
MEXaHUYECKUX U KIMMaTU4ecKux (akTopoB, €CfM OHM NPEeBbLIWAT HOPMbl AMS pexuma
aKcnnyatauuum pene.

[lonyckaeTca HwxHee 3HayeHMe TemnepaTypbl OKpyXawllero Bo3gyxa npwu
TpaHCNOPTUPOBAHUM U XpaHeHun - MnHyc 50 °C.

6 FTAPAHTUU U3TOTOBUTENA

N3roToBuTENDb rapaHTUpyeT COOTBETCTBUE perie TpeboBaHUAM TEXHUYECKUX YCINOBUM
TY V¥3.11-14309600-061-98 npu cobniogeHun notpebutenem YyCrnoBuin 3Kcnnyatauumu,
TPAHCNOPTMPOBAHUA U XPaHEHWs!, YCTAHOBMEHHbIX B TEXHUYECKUX YCMOBUSIX U HACTOSLLEM
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PYKOBOLCTBE MO 9KChnyaTaunu.
[[ApaHTUNHBLIM CPOK XpaHeHua — 3,5 roga M ucumcndeTcs C gaTbl OTrPy3ku pene
notpeburento.
[[apaHTUNHBLIM CPOK 3Kcnnyatauum — 2,5 roga co AHA BBOAA pere B JKcnnyatauuio B
npegenax rapaHTUMHOIO Cpoka XpaHeHuUs.

7 CBEOEHWUA OB YTUITU3ALIUUN

Mocne OKOH4YaHMsI YCTaHOBMEHHOro cpoka Chyxbbl perne nognexaT AEMOHTaxy WU
yTunm3auun. [eMoHTax Npon3BoanTb B 06€CTOMEHHOM COCTOSIHMU. MHBIX crieumanbHbiX Mep
Ge3onacHocT, a Takke cneumanbHbIX NPUCNOCOBNEHNN U MHCTPYMEHTOB MPU OEMOHTaXe U
yTunm3auum He TpebyeTcs.

OCHOBHbIM METOAOM yTUNu3aummn senseTcs pasbopka pene.

Mpwn pasbopke LenecoobpasHo pasnenvTb mMatepuansl Nno rpynnam. M3 coctapa pene
nognexart yTunu3auMu nnacrmacca, YepHble U LBeTHble MeTannbl. YepHble MeTtannbl npu
yTUNM3aumm HeobXxoaMMo pasfensaTb Ha cTanb KOHCTPYKUMOHHYIO M 3NEeKTPOTeXHUYECKYHo, a
LBETHble MeTannbl — Ha Meb W crfaBbl HA Me4HOW OCHOBE.
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