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Lo eknto4yeHusi 8 pabomy, He06X00UMO 03HaKOMUMbLCS C HaCMOosIWUM
PyKO80OCMEOM 10 3Kcrnyamauuu!
HacTtoswee pykoBoaAcTBO Mo 3kcnnyatauum (P3) npegHasHadeHo Ans
O3HaKOMJIEHUSI C TMNPUHLMMIOM OEUCTBUS U MpaBUiIOM 3KChfyaTaumm moayns
nHankaumm mHemocxem tuna «KPY-MHemo-2» n «KCO-MHemo-2», nMeHyemoro B

AanbHeNWweM «yCTPOMUCTBOY.

YcTponcTteso paspaboTaHo Ans NpUMEHEHUs B pacnpegenuTenbHblX wkadax
KPY, KCO wnu pgpyrux npucoeamHeHun u CcooTBeTCTBYyeT TpeboBaHUAM

TEXHUYECKNX YCITOBUM.

HapexHocTb 1 AonroBe4YHOCTb paboThbl YCTPOMCTBa obecnevymBaeTcs He TONbKO
KayecTBOM pa3paboTkM U U3rOTOBMNEHWUS, HO W CcOOMNAEHNEM YCNOBUNA
TPaHCNOPTMPOBAHNS, XPaAHEHUS, MOHTaXa, Hanagku u obcnyxueaHus. [NoaTomy

BbIMOSHEHWE Bcex TpeboBaHu PO aBnsieTcs obasaTesibHbIM.



1. TexHU4YecKoe ornmcaHme n HasHavYeHue.

1.1. Ha3HauyeHwue.

1.1.1 Moagynu wuHavkaumm wmHemocxem «KPY-MHemo» u «KCO-MHemo»
npegHasHadeHbl Onst oTobpaXkeHnsi MNoSfIoKEHUS1 OCHOBHbLIX annapaTtoB [flaBHOW
31IEKTPUYECKON Lienn KOMMMEKTHO pacnpeaenutenbHblx yctponucTs (KPY) n kamep
cbopHbIXx ogHocTopoHHero obcenyxmBaHus (KCO), 6EeCKOHTaKTHOro M3MepeHus
TemnepaTtyp B 30HaX KOHTAKTOB, COEOMHEHUWN, a TaKKe CUrHanusaumm n CBs3u C
BHELUHMMW YCTPOMCTBAMM yNpaBrieHus.

A3mMeHeHMEe NONoXeHUs1 NN COCTOSHMUA annaparta — BKIYeHWe, OTKITIOYEHNE,
nepeBod BbIKATHOrO 3fieMeHTa W3 KOHTPOSIbHOrO MNOJNoXeHua B pabodee, -
BusyanbHoO oTobpaxaeTca Ha WHPOPMaUMOHHOM CBETOAMOAHOM Aucnnee
yCTpouncTBa.

1.1.2 Ona obecnevyeHns HagexHom paboTbl KaberbHbIX NUHUK HeobxoauMo
cneguTb 3a TeMm, 4ToObl MakcumanbHO AnuTenbHast gonyctumas pabodas
Temrnepatypa TOKOBeOyLWMX >XUN U CcoeauHeHUn Kabens He npeBbllwana
AONYCTUMbLIX npegenoB. B npoTMBHOM cnyyae wusonauust kabena B MecTax
neperpeBa MOXET BbICOXHYTb, MOTEPSATb CBOM W3ONSAUMOHHbIE CBOWCTBA, 4TO
npueeneT K npoboto nlonaummn kabensi. MsHoc nsonsunm kabenen, ee ctapeHust u
CPOK aKchnnyataumm onpenensieTcsl BO34eNCTBUSIMU SNEKTPUYECKOTO U TEMMOBbLIX
nosien, ocCoObeHHO 3TO akTyasibHO AN MECT COeINHEHUS N OKOHLIEBAHUS MYT.

Kabenb B npouecce akcnnyatauuMm MOXET HarpeBaTbCsl HE TOSMbKO OT ToKa
HOMWHANbHOW Harpy3ku, HO N OT TOKa KOPOTKOrO 3aMblKaHUsi Npu MOBpPEXOeHUn
Kakoro nmbo anemMmeHTa B ceTU. B HEKOTOPLIX CriydasaX TOKM KOPOTKOro 3aMblKaHUSA
AOCTUraloT OYeHb BONbLUIOIrO 3HAYEHUS!, YTO MPU ANEKTPUYECKOM COMPOTUBIEHUMN,
npesbillaoWemM HopMbl, B MecTe coeaumHeHunsa wWnHbl KPY unn KCO moxeTt
NPUBECTN K Nopye Kabens.

ConpoTmBneHne TOKOMPOBOAALMX XUl Mexagy coborM B runb3ax U C
HaKOHEYHMKaMM  HeobxoOMMO  BbINOMHATL  Tak, 4YTOObl  AnekTpuyeckoe
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COMPOTMBIIEHME JTOr0 y4vyactka ¢ MydTonm 6bI0 He 6osblle 3NeKTPUYeCcKoro
CONPOTUBMNEHNA Yy4yacTKa TakKOW Xe AJSIMHblI uenon Xunbl. HapylweHue 3aToro
TpeboBaHna BeOeT K MECTHOMY MeperpeBy nsonauum mydgtbel BO BpemMsi paboThl
kabenbHOW JMHUM N BbIBOAY €€ U3 CTpos C [MpekpaweHnemMm nogadu
3MEeKTpoaHeprum notpebutenam. Heobxoanmo 4tobbl paboume Temnepatypbl (a
Takke W TemnepaTypbl HarpeBa nMNpuM TOKax KOPOTKOro 3aMblKaHusl) MecCT
COEeIMHEHUST N OKOHLIEBAHUS HE NPEBOCXOANITN JOMYCTUMbIX 415 XU Kabensi.

B naHHOM ycTpouncTeBe peanusoBaHa OyHKUUS KOHTPOSSA TemMnepaTyp Harpesa

TOKOBEAYLLIMX XXWI U cOeaUHEHMI kKabens.

1.1.3. Ona obecneyeHnsi KOHTPOSMSA BbLICOKOrO HanpsikeHUst Ha rnaBHbIX
TOKOBEOYLUMX LEensx pacnpeneniMrtesicHOro yCTpoMCcTBa MOAYSb KOMIMEKTYeTCs
CUCTEMOW KOHTPOIS BbICOKOro HanpsikeHusi (CKBH).

Cuctema npegHasHavyeHa gns npoBepPKM Hanuumnsa M OTCyTCTBUSA HanNpsXKeHUs
B 3N1IeKTpPOYyCTaHOBKaX NepeMeHHOro Toka HanpsbkeHuem ot 6 o 35 kB, yactotomn
50/60 Iu.

Bo3mMoXXHOCTb ha3mpoBKkM 1 onpeaesieHns pasHoCTU oasnpyemMblX HanpsaXKeHumn
KabesibHbIX, BO3AYLUHbIX FIMHUIA U TPaHCHOPMaTOPOB.

BriokMpoBka BKITHOYEHUA 3a3eMMAILWMX HOXEN MPU HanMuynun HanpsKeHna Ha
TOKOBEOYLLMX YaCTSX.

1.1.4. [Ins opraHnsaunmn CBs3N C CUCTEMaMN BEPXHErO YPOBHS MOAYIb UMEET

BCTPOEeHHbIN nHTepdenc RS-485 ¢ nogaepkkon npotokona Modbus;



1.2. TexHNYeCKUe AaHHbIe N XapaKTepPUCTUKMU.

1.2.1. OBo3Ha4YeHne UCMONHEHUI YCTPOMCTBa.
O603Ha4yeHne BO3MOXHbIX BapuMaHTOB WUCMOSIHEHUS YCTPOMUCTBA NpuBeLEHO B

npunoxexHun [
1.2.2. OCHOBHblE TEXHUYECKNE XapaKTePUCTUKN cBeeHbl B Tabnuuy 1.

Tabnuua Ne1. OCHOBHble TEXHUYECKNE XapaKTEPUCTUKN YCTPOUCTBA.

MapameTp 3HaueHue
KonunuecTBo ANCKPETHbIX BXOA0B 5
HanpshkeHue nuTaloLen CeTU U CUrHaI0B AUCKPETHbIX BXOA40B 110—242
NnoCcTosiHHOEe/nepeMeHHoe, B
HomuHanbHasa notpebnsemMmas MOWHOCTb MO NOCTOAHHOMY /NepeMeHHOMY TOKy, BT 7/9
KonunuecTtBo KkaHa/10B U3MepeHus TeMnepaTtyp Nno ymMoa4aHuio/ MakCMMasibHOe 3/12
KonunuyecTtBo BbIXOAHbIX pefieiHbIX KaHa10B 3
HomuHanbHoe pabouee HanpsixKeHUe KOHTaKTOB peJie BbIXOAHbIX KaHaN0B 220
nocr/nepemMm, B
HomMuHanbHbI pabounii TOK KOHTAKTOB penelHbiX BbIXOAO0B, A 3
MapamMeTpbl 4aTYMKOB YCTPOUCTBA:
MakcuManbHOe pacCTosiHMe OT AaTuMKa A0 NOBEPXHOCTU U3MEPEHUS, MM 300
OnTuyecKkoe COOTHOLUEHME PacCTofaHUA A0 obbekTa : [lnamMeTp naTHa 3:1, 8:1
Avana3oH uamepeHus Temnepartyp, °C -40...+300
TeMnepaTypHbIii rMCTEpe3uncC pesieHbIX BbIxoaos, °C 10
MorpelwHOCTb U3MEPEHUSA TEMMEPATYP NMPU U3MEPEHUN Ha NOBEPXHOCTU YEPHOIro +4
usera, °C
Mopor HanpshxeHus cpabaTbiBaHUS AAaTYMKOB HanpshkeHus ot UHOM He MeHee, % 60
Anana3oH pabounx Temnepatyp moayns, °C -40...+60
[Avana3oH pabounx TeMnepaTtyp AaT4unka Temnepartypbl, °C -40...+60
OTHOCUTENIbHasA BAXXHOCTb Bo3ayxa, %o 30—80

1.2.3. YCTPONCTBO MO XenaHuo 3akKasdnka MoXeT BbiTb CHabXXeHO UCTOYHUKOM
NMUTAHUS HOMMHASIbHOIO MOCTOSIHHOrO HanpsikeHust 48B, npu 3TOM AnanasoH
NOCTOSIHHOIO HanpsHKeHUs1 NMTaHna coctaesndaeT ot 36B go 72B.

1.2.4. YCTPOMUCTBO UMeeT 5 AUCKPETHbIX BXOL4OB MO OOHOMY 3axumy. ToOkK
BXOAHbIX Lenen Haxoamtca B AgnanasoHe oT 3 4o 4 MA Ha KaHan npu HanpshkeHun
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220B.

1.2.5. ConpoTuBneHne n3onaumm yCTponcTea Mexgy BCEMMU INIEKTPUYECKU He
CBSI3aHHbLIMU LIENsIMK, a Takke MeXay HUMU 1 KOprycoM (KpomMe pasbemMa CBA3N C
NnepcoHarnbHbIM KOMMNbIOTEPOM) cocTaBnseTr He meHee 10 Mom B HOpMasbHbIX

KIMMMaTU4eCKNX yCrnoBuAX.

1.2.6. OnekTtpuyeckas M30MAUMA MeXOy BCEMU He3aBUCUMbIMWU LENsMu
ycTponctBa (KpoMe pasbemMa CBA3M C  NepcoHarbHbIM  KOMMbLOTEPOM)
BblaepxmBaeT 6e3 npobos n nepekpbITMA uUcnbiTaTenbHoe HanpshkeHne 2000B
(adpdpekTnBHOE 3HA4YeHUe) nepemMeHHoro Toka yactoton 50y B TeyeHue ogHom

MUHYTbI.

1.2.7. HomuHanbHble paboyne 3Ha4YeHUs  BHELWHUX  MEXaHUYECKUX
Bosgencteyowmx dakrtopos no NOCT17516.1-90 gna rpynnbl MEXaHU4YECKOro

ncnonHeHna M7, npu aTom:

- BUOpaLMOHHble HarpyskuM B gumanasoHe 4actoT oT 5 go 100y ¢ yckopeHnem
19;

- yOapHble Harpysku ¢ yckopeHuem 3g, konuyectso yaapos - 10000;

- CEMCMOCTOMKOCTb NpU BO3AENCTBUM YCKOPEeHUs 3g B AManasoHe 4acToT OT 5
no 15 Iu.

1.2.8. Bug knumaTtnyeckoro ncnosnHeHus ycrponcrea tuna YXJ.3.1 no FOCT
15150-69 co cneayoWnMmn YyTOYHEHUSAMUN:

- Temnepartypa okpyxatowero sosgyxa ot muHyc 40 go nntoc 60 °C;

- OTHOcuUTernbHasa BIAXHOCTb OKpyxawwero Bo3gyxa o 80 % npu
Temnepatype He 6onee nntoc 35 °C 6e3 BbinaaeHUs pochl;

- aTMocdepHoe aasrieHne ot 866 [a (650 mm pT cT.) go 1067 lMa (800 mm pT
CT.);

atmocdepa tnna Il no FOCT 15150-69;

- BblcOTa Hag ypoBHeM Mops He 6onee 1000 wm;

- OKpyXarowas cpefa HeB3pblBOOMNacHas, He codep)kallas TOKONPOBOASILLEN
MbIfIN, arpeCCUBHBIX ra30B 1 NApOB B KOHLIEHTPALMSX, paspyLLatoLmnX N3onsumo 1
MeTannbl.



1.2.9. YctponctBo ponyckaeT npebbiBaHMe B HepabodemM COCTOSHAW Mpwu
noBbllEeHHOM Temnepatype fo nmoc 70°C, a 3artem, nocrne [ABYX 4acoB
npedbiBaHNS B HOPMAanbHbIX KINUMATUYECKUX YCIIOBMSAX OHO MNPUrogHo K
aKkcnnyarauum.

Pabouee nonoxeHwue - noboe.

1.2.10. CTeneHb 3awmLLEeHHOCTU Kopnyca u BbiBogoB ycTpouncTtea IP20 no TOCT
14254-96.
1.2.11. CpefgHui cpok cnyxbbl ycTponcTea He meHee 25 ner.

1.2.12 T[lo cnocoby 3alnTbl YenoBeka OT NOpaXeHUss ANEKTPUIECKUM TOKOM

ycTponctBo cooTBeTcTBYET Knaccy 0 no FOCT 12.2.007.0-75.

1.2.13. YcTpounctBo noxapobesonacHo, noxapobesonacHoCTb obecneymBaeTcs
NPUMEHEeHNEM COOTBETCTBYIOLLMX MaTepmaros.

1.3. KomnnekTHoOCTb

1.3.1. B KOMNnekT nocTtaBkn BXOAAT:

- 6nok nHaukaumm tmna «KPY-Muemo-2» nnn « KCO-Muemo-2» - 1 wr.;

- patyuku TemnepaTtypbl nupometpudeckme OTM1-300 — B 3aBUCMMOCTM OT
3akasa;

- kommyTtatop CKBH ¢ KOMMMAEKTOM A4aTYMKOB BbICOKOIrO HanpshkKeHns — B
3aBUCUMOCTU OT 3aKasa;

- coeguHuTenNbHble Kabenv — B 3aBMCUMOCTM OT 3aKasa;

- nacnopT - 1 WT. Ha KaXgoe usgenve unu Ha rpynny usgernuvm;

- PYKOBOACTBO MO 3KCnryaTaumm - B KONIM4eCcTBe, OrOBOPEHHOM B 3aKase.

1.3.2. llocTaBngeTca MoAynb C MOSMHbIM 3anporpaMMUPOBaHHbLIM MaKeTOM
MHeMocxeM, pa3paboTaHHbIM Mo KOHKPETHOro 3akasyuka.



1.4. PaboTa 1 nogkntoyeHme yCTpomncTBa.
CTpyKTypHasa cxema NoAKNYeHns YCTPOMUCTBa NpuBeaeHa B NpunoXxeHmm A.

1.4.1. Moaynb MHAUKALUUN MHEMOCXEM.

1.4.1.1 YCTpoMcTBO COCTOUT U3  MUKPOMpoLeccopa, Yya3na nuTaHus,
XUOKOKPUCTANNMYeckoro  MHAOMKaTopa, BXOAHbIX Yy3noB. BxogHom  y3en
npeacrasnser cobOW ONTUYECKN pasBsA3aHHbIA LETEKTOP MOCTOAHHOIMo W
NepeMeHHOro HanpsbkeHns. YCTPOMCTBO MporpaMmMuMpoBaHUA He BXOAUT B
KOMIMMEKT NOCTaBKM.

BxogHown y3en dopMunpyeT  NOrm4eckmin curHan ans BxoAa
MUKPOKOHTposiepa. MUKpoKoHTposrnep B COOTBETCTBUM C 3aNOXEHHOW JTOMMKOW
ynpaBnseT BbIBOOAOM WHGOPMaLMM Ha CBETOAMOLHLIN gucrnnen. Xapaktep
BbIBOOMMOW MH(popMaLmMM 3aBUCUT Kak OT pexnma paboTbl YCTPOMUCTBA, Tak U OT
COCTOSAHUSA OANCKPETHbBIX BXOLOB.

KOHCTPYKTMBHO YCTPOWMCTBO BbINOSIHEHO B BUAE MeTasnnyeckoro Kopnyca
C HWKHUM 1N BOKOBbIM NOACOEAVMHEHUAMU BHELLUHUX NPOBOAHUKOB. Ha nuuesomn
NaHenu pacnosfioXeH BbICOKOKOHTPACTHLIM CBETOAMOAHbIN aucnnen. B HMKHeN
YacTn YCTPONCTBA PaCMOSNIOXEH COeANHUTENbHbIN pasbeM X1 Ona noaKIo4eHns
ANCKPETHLIX BXOAOB, Lienen nurtaHus 1 3asemnsowero nposogHunka. C nesowu
CTOPOHbl YCTPOMCTBA pPacnosiokXeHbl pasbembl: X2 - Ond  NoAKYeHUs
AOMNOSTHUTENbHbBIX BHELWHUX YCTPOMUCTB MO uHTepdency RS-485, X3 - ans
NOOKITOYEHMS LWMHBI AaTYUKOB TemnepaTtyp u kommytaTopa CKBH, X4 - pasbem
pernenHbIX BbIXOAOB AN MOAKMHOYEHUS BHELWHMX YCTPOMCTB MNpuema KoMaHA
curHanmsaumun. Ha nuueBon naHenu pacnosioXXeHa cepBUCHas KHOMKa.

[@abapnTHbIe U YCTAaHOBOYHbIE pa3Mepbl MOAYNA NMPUBELEHbI B NPUIOXEHUN
. Moaynb wmHOMKaAUMM MMEET MPOYHbIN MeTanfmndyecknn Kopnyc. YcTaHOBKa
NpoOn3BOAUTCA Ha ABEPb WU NEPESHIo NaHenb PenemnHoro wkadga ¢ NoMoLLbo
BokoBbIX PMKCATOPOB.

1.4.1.2 MexaHn4eckasi ycTaHOBKa YCTPONCTBA Ha 06BbEKTE OCYLLLEeCTBNSETCS B
COOTBETCTBUM C YCTAHOBOYHbIMU pa3mepamMmn C NOMOLLbI YeTblipex onKcaTopoB
Ha DOKOBbIX CTOPOHAaX yCTPOUCTBaA.

1.4.1.3 T[lepen BknAw4YeHMeM W BO BpemMs paboTbl MOAyNb MHAWKALUK

MHEMOCXEM [OOSMKEH OblTb HAAEXHO 3a3eMsfieH 4Yepe3 KOHTakT 8 pasbema X1
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HWXHEN YacTun kopnyca.

1.4.1.4 BHewHWe  anekTpuyeckMe Uenu  nogknwyarTcsa K - 6roky
CoeaUHUTENbHOMY,  pacriofioKEHHOMY B HWXKHEW  4acTM  YCTPOWUCTBaA.
CoeonHUTENbHBLIM BIOK AgonyckaeT nofcoeAuHeHWe Mnod BUHT O4HOro uUnn ABYX
OOMHAKOBbLIX MNPOBOAHMKOB OOWMM ceyeHnem OO0 2,5 MM? BKIIOUYUTENBHO WU
ceyeHnem He meHee 0,5 MM? kaxabin. Cxema anekTpuyeckasi NoaKMHYEeHUs
MoAynsa npuBegeHa B npunoxeHun b.

[MopsgoK  MNOOKMKOYEHUST  CUrHarbHbIX  LEenen  NpouM3BOAUTCSA  COrfiacHo
YCTaHOBJIEHHOW MHEMOCXEMEe 3arpy>XeHHOM B YCTPOMUCTBO.

1.4.1.5 TllogknioyeHne perenHbiX BbIXOOOB YCTAHOBSIEHHbIX B pasbemMe X4
npounssoauTca cornacHo cxeme [lpunoxenuss B: COM - obwmin koHTakt, NO -
HOpMaribHO Pa3oMKHYTbIN KOHTaKT, NC - HOpManbHO 3aMKHYTbIN KOHTaKT.

3aBofcKkasi yCTaHOBKa (PYHKUUW penenHbIX BbIXOOOB cnegywowasn: pene 1 -
curHanmsaumsa 0 Hannydnum HopmarnbHOW CBSA3M CO BCEMU 3anporpamMmMupoBaHHbIMU
B ceTn partymkamu Temnepatypbl n mogynem CKBH: npu nopgaye nutaHus Ha
MOAYNb N NPU HanaXmBaHUM CBA3WN BbIXOA 1 3aMblKaeTca N ocTaeTca 3aMKHYTbIM
B TeyeHMe BCero BpeMeHu paboTbl YCTpPOUCTBaA, pasmblkaHWe Bbixoga 1
NponcxoauT Npu HenpepbiBHOM cboe CBA3N XOTH Obl C OAHUM N3 TeMnepaTypHbIX
patynkoB nnubo moaynem CKBH B TeueHne BpemeHn 6onee 1 MuHyThI; pene 2 -
ONOKMPOBKa BKITOYEHUSA 3a3eMMSIOWLNX HOXEW nNpu OBHapyXXeHUU Hanudms
HanNpsXKeHUs1 Ha TOKOoBeAylMnX 4acTsax nwbon mn3 das, pacnofioXeHHbIX 3a
KOMMYTALUMWOHHbLIM annapaTom; pene 3 - Bblgaya curHana Ha BHeLUHWe
YCTPOWCTBA NpU NPeBbLILLEHNN YCTAHOBIIEHHOIO Nopora TemnepaTtypbl XO0Ta 6bl Ha
OHOM M3 BCEX TeMnepaTypHbIX KaHasoB.

1416 B uensax YyMeHblUeHUss noTpebrieHns 3NeKTPO3HEPrnn CXeMomn
ANCKPETHbLIX BXOLAOB PeKOMeHAyeTCs HeratuBHas noruka paboTbl AUCKPETHbIX
BXOAOB: BO Bpemsi paboyero CcoCTOAHWA pacnpegennternibHblX YCTPOWUCTB
HanpskeHne Ha OUCKPETHble BXOAbl HE nogaeTcsl, BCoMoraTesnbHble€ KOHTaKTbl

NCMONMHUTESbHbLIX YCTPOMCTB U annapaToB rnaBHon anekTpudeckon uenun Ne1-Ne5
(MpunoxeHune B) HaxoaoaTca B pa3oOMKHYTOM COCTOSAHUMN.



PekomeHayemass Hymepauma kaHanoB egmHa onga nobbiX MHEMOCXEM — creBa
Hanpaso, cBepXy BHU3. [pumep nogkroveHns nokasaH Ha PucyHkax Ne3 n Ne4, B
Tabnuue No2.

BbICOKOBOMBTHBIN  BbIKIlOYATESNlb B JAaHHOM nNpuUMepe npuBs3aH K KaHany
avckpeTHoro Bxoga Ne1, BblkaTHOM 3nieMeHT npuBAsdaH K Bxogam Ne2 mn Ne3 c
peanusaumnen NOrnkn NPOMEXYTOYHOIO MNOJSTIOXKEHUS: KOraa HanpsikeHns HeT HU Ha
Bxoge Neo2, Ne3, MHEMO3HaK BbIKATHOrO 3fieMeHTa Muraer,
CUMBONU3NPYS MNPOMEXYTOYHOE MosiokKeHne. 3aseMnarWnn  pasbeauHUTENb

HW Ha BXoae

npuBa3saH ko Bxoay Ne4.

J\ J
i ee -
EKN oTen | *
B3 Bx |y
PREOY T E:EHTP 1
(] (]
(Ix (Ix
g & | g L
P 1 oy 4

PucyHok Ne3
Tabnuua Ne2.

PucyHok Ne4

AnckpeTHbIA BXoa

Hanps»keHus Ha Bxoae HeT

Hanpsh»keHue Ha Bxoae ecTb

AnckpeTHbin Bxoa N21 | BB BkitoyeH BB oTko4eH
[vckpeTtHbi Bxog N22 | B BbikaueH B2 BkaueH
[vckpetHbin Bxoa N23 | BD BkaueH B2 BbikayeH
AvckpetHbin Bxoa N4 | 3P oTktoueH 3P BkntoyeH
AvckpetHbin Bxoa NO5 | Peseps PesepB




1.4.2. BeCKOHTaKTHbIU TeMnepaTypPHbIA KOHTPONb.

1.4.2.1 C nomMoLLbl0 NMPOMETPUYECKNX TemnepaTypHbiX aatymkoB [TT11-300
MOAYNb B HENPepbiBHOM peXume npoms3BoauT OECKOHTaKTHOE W3MepeHue
TemMnepaTtypbl BaXHbIX 30H rMaBHbIX Lenen pacnpegennuTeribHoro ycTponcrea —
KOHTaAKTOB BbICOKOBOSIbTHOIO BbIKIKOMATENS UNN pasbeuHUTENs, COeaNHEHUN
COOpPHbIX WWMH, MECTa COEANHEHNS N OKOHLIEBaHUS KabenbHbIX MydoT.

[Ons BbiIBOAA Ha AUCONerW OKHa [JaHHbIX TemnepaTtypbl Heobxogumo
NPOM3BECTU OLHOKPATHOE HaXkaTue KHOMKW, PacrosiOKEHHOW Moh Aucniieem
moayns. [ns Bo3Bpata K OKHY MHeMOCXeMbl Heobxogumo MNOBTOPUTH
OHOKpaTHOE HaxaTne AaHHOW KHOMKW.

Temneparypa®C

PENEMNEIA WKAm

24

AlBIC

BEP:<HME KOHTAK-
Thl ELIKAHYATERY

73] 6692
B

HH¥HHE KOHTAK-
Thl ELIKAHIYATENS

ZAEA

KOHTAKTRI
KABENA
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N3mepeHne TemnepaTypbl NpPOU3BOAUTCS OaTyMKOM  TemnepaTypbl
nnpomeTpuyeckum OTI1-300, pucyHok Ne1.

Pucynox Nel. Baemnuit Buz
natuuka JITTI-300

Kaxgbl gaTynk onumoHanbHO MOXET ObiTb CHabXeH NasepHbIM yKkasaTenem
LeHTpa M3MepPSeMoro nATHa Ha MOBEPXHOCTU M3MepeHusi. Bce unamepeHHble
3Ha4YeHNa TemnepaTypbl OTObBpaXkatoTCs Ha 3KpaHe AuCnes.

Mpn HeobxogumoctTn no TpeboBaHUIO 3aka3ynmka KaHam pene MOXHO
3anporpamMmMmmpoBaTb Ha  Temnepatypy cpabaTtbiBaHusi, 3agaBaTtb MO
MakCuMaribHOW  HOPMMPOBAHHOM  TemnepaType M UCNOoMb3oBaTb  Kak
CUrHanuaupylwyo gna agucnetdyepa (onepatopa), nNubo Kak  (PyHKUMIO
ynpaBneHuss  perynupylowmumMm  YCTPOWMCTBOM,  HanpuMmep,  BEHTUNSTOPOM
oXnaxaeHus.

3aKka3uMk MOXEeT YCTaHOBUTb B KoAe 3aka3a Heobxoammoe KOnM4ecTBO
TemnepaTypHbIX KaHanoB Ans obecneyeHns OOMKHOMO KOHTPOMSA KOHTAKTOB U

coeuHeHUn B dA4enke. Hymepaums M MeCTO pPacrnosioKeHUs OaTyMKOB
NPONMCbIBaOTCS B COOTBETCTBMN C KOLOM 3aKasa B npunoxxeHuu B.

1.4.2.2 MNopaknoveHne TemnepatypHblx gatdnkos OTIM1-300 nponssoauTca no
napannenbHon cxeme (puc. Ne2), coeguHeHue BbINOSHAETCS OogHUM Kabenem
(wnendoom). PekomeHayembint Tun kabens Lappkabel Unitronic LIY CY 4x0,34 c
aKpaHupylowen obONoYKOM MNOAKMNIYaAeEMOM K 5 knemme pasbemMa AaTyuKoB.

11



[lononHnTenbHaa MHoOpMaLUUs O NOAKITHYEHUN B NpUnoxeHun .

Ne1 Nenn
o|al|= | o |al= » |0
— N[0 (= | D — (N || D o (0= | D

PucyHok Ne2. Cxema nogkntoyeHus AaT4nkos

1.4.2.3 PacnonoxeHnue patymka temnepatypbl OTI1-300 oTHocuTenbHO obbekTa
N3MepeHns nokasaHo Ha pucyHke Ne3d. [JonycTumoe U30oNALMOHHOE pacCTosiHME
OT Kpasi OKynsipa AaTymka [0 TOKOBeaywleW LUMHbl AOSHKHO OblTb HE MeHblue
ycTaHoBrieHHoro TpeboBaHusMu TY Ha pacnpegenuternibHoe YCTPOMCTBO U €ero
KOpNyCHble AeTann, a Takke [OOSMKHO BblAEPXMBATb  KpaTKOBPEMEHHOE
ncnblTatenbHOE HanpshXeHne NPOMbILLNIEHHOW YacTOTbl.

300
250

[TT-300 200 : D 100mm
D 83mm

-
-
-t
-

PucyHok Ne3a. PacnonoxeHue gatdunka ATIM1-300 ¢ onTUY4eCKMM COOTHOLLEHNEM
3:1.
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PucyHok Ne36. PacnonoxeHnue gatymka ATM1-300 ¢ onTU4ECKMM COOTHOLLEHNEM
8:1.

HeobxoamMmo yunTbiBaTb MNPy YCTAHOBKE AaTyumka, YTO pacCTosiHME OT LEeHTpa
N3MEPUTENBHOIO NATHA A0 LEeHTpa ykasaTenbHOro nstHa fasepHoro ykasaTensd
coctaBnsiet 8mMm. [abapuTHble U YCTAHOBOYHbLIE pa3mepbl OECKOHTAKTHOro
AaTtyvka Temnepatypbl ykasaHbl B [punoxenun [.

1.4.2.4 TemnepaTypHbIN JAaTYMK JOIMKEH ObITb 3a3eMI1eH Yepes ero OCHoBaHme
K KOpMNyCy KOHCTPYKUMM Wanbon uapanawwen n obecnevmBatb MeTtanindeckoe
CoeIMHEHME C KOpPMNyCcoOM pacrnpenenuTenbHOro ycTponucTaa.

1.4.2.5 [Ina obecneyeHna ykazaHHOW B Tabnnue Ne1 norpelHocT namepeHus
TemnepaTtyp HeobxoAUMO MPOU3BOAUTL MOArOTOBKY MOBEPXHOCTU, MOCKOMbKY
pasHble MaTepumanbl MMEKT pasHble KOIPUUMEHTbl TEMNSIOMU3NYYEHUA B
ananasoHe ot 0.13 go 0.95, Hanpumep, nokpbiTMe obractm Ha MOBEPXHOCTU
N3MEPEHNS CMIOEM 3Mann 4YepHOro LuBeTa, WM NPOM3BECTU YCTAHOBKY
KoahpnumeHTa B MEHIO CUCTEMbBI B COOTBETCTBUMN C TUNOM NOBEPXHOCTM.

NMpuMepbl COOTHOLWEHUSA PAaCCTOAHUA U AuamMmeTpa U3MepUTeribHOro NATHa
ONns gatyMKka € onTuvyeckum cootHoweHuem 3:1 m 8:1 nokasaHbl Ha
pucyHkax Ne3a, 36. OnTuyeckoe COOTHOLIEHME AaTuyMKa YKa3blBaeTCA npwu
3aKase B ONMPOCHOM JIUCTE Ha CUCTEMY.

BapuaHTbl ycTaHoBknm TemnepatypHoro patumka [OTIM-300 nokasaHbl Ha
pucyHke Ne4.
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Pucynok Ne4.

1.4.3. CuctemMa KOHTPOJSIA BbICOKOIro HarnpsiKeHUs.

1.4.3.1 YCTPOMCTBO KOMMIEKTYETCH CUCTEMOWN KOHTPOSISA BbICOKOrO Hanpsi»XXeHUs

(CKBH). Cuctema npegHasHayeHa NS MPOBEPKM HanNuuusi UM OTCYTCTBUSA

HanpPsHKeHUs B 3MeKTPOYCTaHOBKaX NMepeMeHHOro Toka HanpsikeHuem oT 6 o 35

kB, yactoTton 50/60 Iy,

Cnctema COCTOMT M3 KOMMYyTatopa M 6 BbICOKOBOSMbTHbLIX AATYMKOB OIS
KOHTpons HanpskeHus a3 A, B, C Ha cbopHbIx wuHax n ¢as A1, B1, C1 Ha
OTXOAALLMX NINHUAX.

Cxema nogKIoYeHns cMcTembl oTobpaXkeHa B NpUoXeHun A.

BblCOKOBOMbTHbIE  AATYUKW, MOAKMHOYEHHbIe K COOPHbIM  LWIMHaAM U
ABMSAOWMECS OCHOBHbIMW, OTHOCUTENBbHO KOTOPbIX MPomM3BOaAUTCA (hasmpoBKa,
obo3HavyeHbl — A, B, C.

BbICOKOBOSIbTHLIE  OaTYMKX, MNOAKMKYEHHbIE K  OTXOQAWMM  JIMHUAM

14



pacronoXeHHbIM, Kak rnpaBumo, 3a KOMMYTaUMOHHbLIM annapaTtom, o003Ha4YeHbl
A1, B1, C1.

1.4.3.2 [laTymKkn BbICOKOIO HanpsihXeHWs UMeKT ABa BapuaHTa UCMONHEHWS.

1 - BbIHOCHbIE AaTYMKM BbICOKOrO HarnpsiKeHUs, ycTaHaBNMBalOTCS HanpoTuB
TOKOBedylWNX YacTen pacnpegenurenbHOro YCTPOWCTBa Korga YCTaHOBKa
NOOU30NATOPHbIX AATYMKOB (CM. HMXKE MO TEKCTY) KOHCTPYKTUBHO HEBO3MOXHA,
[AaHHOE KOHCTPYKTMBHOE WCIMOSNIHEHNEe S$BNseTCAa eAuHbIM AN Ons  Knacca
HanpsbkeHust oT 6 go 35kB. MabapuTHble N YCTaHOBOYHbLIE pa3Mepbl gaTyuKa

HanpsaxXeHnAa BbIHOCHOIO yKa3aHHbI B NMPUJ10>XKEHUN K.

A

T -'5

HanpsKeHNs ycTaHaBNUBAaOTCS
HErnoCPeACTBEHHO MOA  OMOPHLIMU  U30NSTOPaMU pacnpeaennTenbHoro
ycTponictBa. C y4yeTOM pasnnyHbIX KOHCTPYKTUBHbLIX OCOBEHHOCTM OMOPHbIX
N30MSTOPOB Ha KaXKabli Krnacc HanpsiKeHns ycTaHaBnmBaeTcs
COOTBETCTBYIOLLMI AaTUYNK HanpsxkeHusl. FabapuTHbIe N YyCTaHOBOYHbIE pasMepbl

OaT4YNUKOB HanpA>XeHnd noam3onAaTOpPHbIX YKa3aHHbl B NMPUINoXeHunn 3.

15



B 3aBMCMMOCTWN OT KOHCTPYKUUK pacnpeaenntenbHOro yCTpomMcTBa 3akas4vumk
MOXeT BblbpaTb nobon yaobHbIA BapuaHT MWCMNOSTHEHUS BbICOKOBOSIbTHOIO
aaTtyuka, obsi3aTenbHbIM YCIIOBMEM ABMSIETCS BbIOOP €dMHOro BapuaHTa
MCMONMHEHNA AN OAHOro MecTopacnosiokeHnss — COOpHble LWWHbI  Unn
oTxoasuwasa nuHus. PacctosiHne mexay aatyvkammn a3 A, B, C u A1, B1, C1

JOJTKHO ObITb HE MeHee 400MM.

1.4.3.3 CurHanbl cO BCEX BbICOKOBOJSIbTHbIX AATYMKOB MO SKPaAHMPOBAHHOMY
npoBoAdy MOCTynakwT Ha KOMMYTaTop, KOTOPbIA pacrnonaraeTcs B OTCEKe
BblkNtoyaTens, Lwkage COOpHbIX LWKMH uUnn kKabenbHoM oTceke. KommyTtaTop
BblJAa€T [daHHble Ha  MOAyfb  MHOMKAUUMKM N0 NMOMEXOYCTOMYMBOMY
YeTblpexnpoBogHOMY WHTepdency. Takoe pellueHue CyLEeCTBEHHO YynpoLllaeT

MOHTaX, NOBbILLAET HAAEXHOCTb U 6e30NacHOCTb KCcnnyatauum CUCTEMBbI.

1.4.3.4 Kopnyc kommyTatopa [JoSfmKeH ©OblTb 3a3eMieH 4Yepe3 ero
3a3eMSLWmM NPOBO PaCcnoSIOXXEHHbIN BO3Me BOKOBOro KpeneXXHoro OTBepcTust
n obecnevnBaTb MeTanIM4Yeckoe coeiMHeHNe ¢ KOpnycom pacnpeaenurensHoro
ycTponcTtBa. [abapuTHble M YyCTaHOBOYHble pasmepbl kKommyTtatopa CKBH

YKa3aHHbIl B NMPUJITOXKEHUN E.
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1.4.3.5 VHOukaumnsa Hanmumnsa HanpsikeHust
oTobpakaeTcda Ha gucnnee Moaynga B Buae namn
COOTBETCTBYIOLMX MOSTOXKEHNIO Pa3nPOBKU LLNH:

dbaza A — BepxHsd nesas,
dbaza B — BepxHada cpegHas,
dasza C — BepxHsAsa npaBag,
draza A1 — HUXHAA NeBas,
draza B1 — HUXHAA cpeaHsis,
dasza C1 — HMXKHAA NpaBag.

PucyHok Ne5

®a3bl, Ha KOTOPbIX €CTb HanpskeHne (BEepxXHAs 4acTb pucyHka Neb)
oTobpaxeHbl B Buae namn c ©OokoBonm 3acBeTkon. Pasbl, Ha KOTOPbIX HET
HanpsXkeHust oTobpaxeHbl B BUAE Kpyra 6e3 BHYTPEHHEro pucyHka (HWKHSAS YyacTb
pucyHka Neb).

1.4.3.6 C nomMoLbld CUCTEMBbI KOHTPONS BbICOKOro HanpshkeHns CKBH

MOXXHO MPOU3BOAUTL «rOpsAYYyO» (PasmpoBKY KabenbHbIX, BO3AYLUHbLIX JIMHUN ©
TpaHcopmMmaTopoB. 3a OCHOBY OTHOCUTESIbHO KOTOpoW 6yaeT npou3BOAMTCS
dasnpoBka anstTca dasbl A, B, C. B Tabnuue Ne3 ykaszaHHbl BapuaHTbl
NHOMKaLUUM CUCTEMOMN NPU HENPAaBUNbLHOW 0a3npoBKe JNTUHUM.

B cootBetcTBMM C Tabnuuen nHamMkKauusi coctosiHna d¢as ykasblBaeT Ha

dasbl, KOTOpble HeobxoauMMO MNOMEHATb Ans obecneyeHns npaBUbHON

dba3npoBKN.
Tabnuua Ne3.
:ﬁ ®daza A da3a B ®da3a C Curtyauumsn CocrosiHue uxankauun a3
1 A1 B1 c1 . (ng‘;pogz:'w A, B, CuAl,B1, C1 — ropst
2| B | m | o | CmemiPive [ Moo iuAl
3 Al C1 B1 qz:?;lab ;S p1oMBaI|3 H1H : |e nl—:)i(I-le?-laMZM Jc_*l):Hsoz'l Mlg ?Tv? I-CI§)1_,
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4 C1 B1 IN ®a3bl A1 n C1 He OyaeTt ykazaHHO B 3aBMCUMOCTU
chasnpoBaHHbI OT NOAKIOYEHNS.
5 c1 A1 B1 Bce dasbl
He c(pa3mpoBaHHbI

B kayectBe npumepa Ha
PUCYHKe oOTObpaxkeH BapuaHT
cutyauum n.n. Ne3 tabnuubl Ne3
korma a3l B1 u C1 He
cdrasnpoBaHHbI.

Kak ykaszaHO Bbiwwe, gasbl
A n A1 6ygyT NOCTOAHHO ropeTb,
a gasbl B n C1, ¢asel C 1 B1
Murate no odepenu, ykasbiBas
Ha Heobxoanmyto cMeHy a3 B1
nC1.

1.4.3.7 [Ina npoBegeHna npoBEPKN MNPaBUNbLHOCTM MOAKMIHOYEHUS OATYUKOB
BbICOKOrO HanpshKEHUs1 BbIHOCHOMO WNM  MOAU3ONATOPHOrO Heobxoaumo K
KOHTaKTHOM  nnowagke  UeHTpanbHOM  XWnbl, Haxogsauwlewcss  crnpasa,
MPUKOCHYTBbCA  TOKOMPOBOASALMM  MHCTPYMEHTOM, Harnpumep, OTBEPTKON,
yaepxmBas ero 3a MeTannmndeckyto 4vactb. [lpu 9TOM npousongeTt 3aropaHue
COOTBETCTBYIOLWEN ba3bl HA aucnnee mHavkatopa. Onepauuio npoBecTn Ans
Bcex dhas.
nna npoBeneHuns NPOBEPKU paboTtocrnocobHocTH NOSTHOCTbIO
CMOHTMpoBaHHOM cuctembl CKBH wucnbiTaTenbHbIM  BbICOKMM  HanpsikeHnem
HeoOXoAMMO noAaTb HanpshKeHWe Ha BCe rfaBHble Lenu pacnpenenimtesibHoro
ycTponctBa (NyTEM BKMAKYEHUS KOMMYTAUMOHHOIO annapata M YCTaHOBKU
3aKkopoTku mexay dasamu A, B, C unn A1, B1, C1) 3HayeHnem 70% - 100% ot

HOMWHAaINbHOrO pabo4yero HanpsXKeHUs pacnpenenuTenbHoro yctponctea. [Mpu
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3TOM Ha aucnnee ¢asbl A, B, C dyayt ropeTb, a A1, B1, C1 muratb no ovepemw.
KBanugukaumoHHyto npoBepky pabortocrnocobHoctn cuctembl CKBH
Heobxoaumo npou3BoAuTb no [lporpamme U MeToauKe MNpPOBeOEHUS

KBanMduKkaumMoHHbIX ucnoitaHunm 3T73.348.003-04 M pasgen 4.6.

1.5. MporpammMmupoBaHune, HacTpoukKa.

1.5.1. lMporpammunpoBaHne Moayna MWHOUKAUMM MHEMOCXEM MNpPOU3BOAUTCS
opraHusaumen W3roToBUTENEM WNU CEPBUCHOM CIYXOOM UMelLWen npaBo
NpoOn3BOAUTL CMEHY NPOrpaMMHOro obecneyeHums.

1.5.2. YcTaHOBKY Mpou3BOAAT MpU MNOLAHHOM HanpsbkeHun nutaHua. [lo
YMOJI4aHUIO0 yCTaHaBnMBaeTca fobass MHEMOCXeMa M3 CETKM CXEM O4vYepeiHOro
3akasa.

1.5.3. Mpn  HeobxogmMmocTM  nocne  npoBeAeHUs  MOHTaXHbIX WU
NycKOHanago4yHblX paboT, Ana NpoBeAEeHUs TOYHOM PEryrmMpoBKM M HACTPOWKW,
MOAYMNb MMEEeT CEepPBUCHOE MEHID, OOCTYyn B KOTOpPOe onucaH B cheuuanbHOM
NPUNOXEHNN K NACNOPTY YCTPOMCTBA.

1.6. MapkupoBka

1.6.1. MapkupoBka ycTponctBa cootBeTcTBYyeT TpeboBaHusam FOCT 18620-80
N KOHCTPYKTOPCKOM JOKYMEHTaLNN,

Ha nuueBon naHenn HaHeCeHbI:

- ycnoBHoe obo3HavyeHue (Tun) yCTPOUCTBa;

- TOBapHbIN 3HaK;

Ha TbIfIbHOM CTOPOHE Koprnyca MapKUpOBKa COAEPXUT crneaylolme JaHHble:

- HOMWHaNbHOE HanNpsXXeHne NUTaHus;

- umdpoBoe 1 bykBeHHOe 0003HaYeHMe BXOAHbIX Lienewu;

- AaTa U3roToBreHus:;

- NOPSIAKOBbLIN HOMEP U34enus.

- Homep  MHemMOCXeMbl, COOTBETCTBYyKOLWlEE  pacnpenenurensHomy
YCTPOWNCTBY (MapKMpyeTcs 3aka3ydmkomM nocne nporpaMmMmpoBaHunst yCTPOUCTBA)

1.6.2. CeptndpuumpoBaHHble B Cucteme ceptudukaumm « FOCT » ycTponcTsa
Mapkumpytotcs 3Hakom cootBeTcTBua no NOCT 50460-92. 3Hak cOOTBETCTBUA
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HaAHOCAT Ha  YCTPOWCTBO, Tapy, YNakoBKYy, TOBapOCONPOBOAUTENbHYIO
AOKYMEHTauMo B HenocpeacTBEeHHOW  ©Onu3ocTM  OT  TOBApHOro  3Haka
N3roTOBUTENS.

1.6.3. TpaHcnopTHas mapkupoBka Tapbl o FOCT 14192-96, Ha HeW HaHECEHDI
N300paxeHns MaHUNyNAUMOHHbIX 3HakoB: "Xpynkoe. OcTopoxHo", "bepeyb OT
Bnarn", "OrpaHunyeHne TemnepaTtypbl" (HUXHEe 3HayeHne TemnepaTypbl
OKpy>Kalollero BO3gyxa MNpu TpaHCNOPTUPOBaHUM U XpaHeHun MuHyc 40 °C).
MapkupoBKa 4OMmKHa HAHOCUTLCA HENOCPEACTBEHHO Ha Tapy.

MapknpoBka BbIMOSIHEHA Kpackon, obecneymBaroLlen YETKOCTb N YUTAEMOCTb
HaZnMcen B TeYeHMe CpoKa XpaHeHMUs.

1.7. YnakoBKa

1.7.1 YnakoBka yctponcts npoussogutcsa no FOCT 23216-78.

1.7.2 KoHcepBaLmm yCTpOMUCTBa He nognexar.

1.7.3 CoyeTaHne BUOOB MU BapMaHTOB TPAHCMNOPTHOM Tapbl C TUMNamm
BHyTpeHHen ynakosku no NOCT 23216-78.

1.7.3.1 [Ina Hyxg HapoaHoro xo3aucTtea (Kpome panoHoB KpaunHero Cesepa u
TpyaHoOocTynHbIX panoHos) no NOCT 15150-69.

KaTteropusa ynakoskun KY-2. TK. BY-T1-A

1.7.3.2 [Ana BHYTpUrocyaapCTBEHHbIX NOCTaBOK B panoHbl KpanHero Cesepa u

TpyaHoOocTynHble panoHbl no FOCT 15846-2002.

KaTteropus ynakosku KY-2. TK. BY-I1-b

1.7.3.3 YcTponcTBa yknagbiBaloTCs B KOPOOKY 13 rodppMpoBaHHOro KapToHa no
FOCT 7376-89 unun kaptoHa kopobodHoro rno NOCT 7933-89 npu BbINOMHEHUN
ycrioBuin, obecnedmBaroliUX WX COXPaHHOCTb MpU TpaHcnopTupoBaHun. Macca
BpyTTO yNnakoBaHHOro yCTPOUCTBA He AoSmkHa npesbiwatb 1,0 kr.

Paavepbl  KOpPOOKM  OOMKHbI  WUCKMOYaTb  BO3MOXHOCTb  CBOOOOHOrO
20



nepemMeLlleHna B HEN YCTPOMUCTB. [pu ynakoBbiBaHUN B OOHY KOPOBOKY HECKONbKNX
YCTPOMUCTB [OSMKHA ObiTb TaKke WCKIYeHa BO3MOXHOCTb CBOOOAHOro
nepemMeLleHna B Her YCTPOUCTB.

Mo cornacoBaHuIo C 3aKa34nKoM JOMNycKaeTcs TpaHCNOPTUPOBAHUE YCTPOWUCTB
B KoHTenHepax no NOCT 18477-79 ¢ yd4eToM [OMOMNHUTEMbBHbLIX TpeboBaHW
FOCT 20259-80, npu aTOM [JonycKaeTcs ynakoBka YCTPOWCTB B ALWIMKM U3
rodppmpoBaHHoro kaptoHa no NOCT 7376-89.

1.7.3.4 YnakoBblBaHWE TEXHUYECKOM W COMNPOBOAUTESNIbHOW AOKYMeHTauuu W
MapKMpoBKa €e YNakoBKM MpOU3BOAMTCSA COOTBeTCTBMM C TpebosaHusmmn [OCT
23216-78.

1.7.3.5 BHYTpPEHHIOIO ynakoBKYy W TPaHCMOPTHYK Tapy AonyckaeTcs

M3rotTaBJinBaTb MO YeEPTEXaM 3aBOOa-UIrOTOBUTETA.
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2. TexHn4yeckoe O6CJ'Iy>KI/IBaHl/Ie N PEMOHT.

2.1 O6bwume yKkaszaHus
2.1.1 OkcnnyaTaums U obcrnyXuBaHMe YCTPOMCTBA AOSTKHbI MPOU3BOAUTLCS B
COOTBETCTBUM C HacToAwmMM "PyKkOoBOLCTBOM MO 3Kcnnyatauuu" npu 3HayvyeHUax

KnuMaTmnyecknx oakTopoB, YKa3aHHbIX B HACTOALLLEM AOKYMEHTE.
2.1.2 BO3MOXHOCTb paboTbl YyCTPOMUCTBA B YCNOBUSX, OTIIMYHBIX OT YKa3aHHbIX,

AOMMKHA corfnacoBbiBaTbCA C  NpeanpuatuemM - gepxartenem nogsMHHUKOB
KOHCTPYKTOPCKOM  OOKYMEHTauuM W C npeanpuatMeM -  U3roTOBUTENEM.
HageXHocTb M [ONroBeYHOCTb YCTPOMCTB B anmnapatype obecneyuBaeTcs He
TONbKO Ka4eCTBOM CaMUX YCTPOMCTB, HO U MpaBuilbHbIM BbIOOPOM PEXMMOB U
yCrnoBuM ux akcnnyatauumm, T.e. cobnogeHnem TpeboBaHUW, W3NOXEHHbIX B
HaCTOSILEM TEXHNYECKOM PYKOBOACTBE.

2.1.3 Bo Bcex cny4daax akcnsiyaTauum pekomeHayeTcs npuHuMaTb Mepbl,
obecrneumBarowime yriydweHMe BEHTUNAUMK, paumoHanbHOEe  pasMeLleHune
yCTpouncTBa.

2.1.3 lpaBuUnbHOCTL MOHTaXa YCTPOMCTBa NpoBepsAeTca Bu3yanbHo. Jlornka
paboTbl YyCTpOUCTBA nMpuU nogade Ha [AOUCKPETHble BXOAbl HOMUHASbHbIX
HanNps>KeHU NpoBepseTCs BU3yaribHO N0 U3MEHSIOLWEMYCHA PUCYHKY UHAMKaTopA.

2.1.4 TlpoBepka paboTocnocobHOCTM  TemnepaTypHbIX OaTynNKoB W
NpaBUNbHOCTb MOAKIKOYEHNS B COOTBETCTBMM C WX HOMEPOM NpoBepseTcd
BU3yanbHO Ha aucnrnee nHaukatopa. [ns yero HeobxoaMmo nocnenoBaTesibHO K
KaXOoMy [aTyuky noasecTtu nwobon npeameTr ¢ TemnepaTtypow, OT/IMYHOM OT
TemnepaTypbl OKpyXXalLlen cpebl, Hanpumep, NagoHb pyku, Ha paccTodaHum 10-
30 cm 1 HabnogaTb 3a pesynbTatamu U3MeHeHust TemnepaTtypsbl. [Npn oMBOYHOM
pacnonoXeHnn rMpou3BecT YCTAHOBKY B COOTBETCTBUMM C [lpunoxeHnem K
nacnopTy nHamnkaTopa.

2.1.5 TemnepamypHbIli OamyukK siesiiemcsi onMu4YeCcKkuM ycmpoulcmeom,
Moamomy npu cusibHOM 3anblJIeHUU e20 criedyem npodyeamb 8030yXOM.

2.1.6 [HeMOHTaXX MOHTMPOBAHHOIO B annapatypy YCTpoMCTBa [OOJSDKEH

nponssoauTbcs 6e3 agedopmaumMm M MexaHUYEcKoro noBpexaeHus Kopryca
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yCTpouncTBa.

2.1.7 PemoHT ycTpoucTBa paspellaeTcd nNpousBoAuTbL chneuuanucTam
npeanpuaTus — gepxatens MnoANMHHMKOB KOHCTPYKTOPCKOW OOKYMEeHTauum u

npegnpuaTna — N3arotoBuUTenA.

AHanu3 1 BCKPbITME YCTPONCTB, BbIlLeALWNX U3 CTPOS, MPON3BOAUT TONbKO
3aBO[l M3roToBUTENb. PEMOHT uWnM 3amMeHa HeucrnpaBHOro YCTPOWCTBA
NPOM3BOANTCSA Ha OCHOBAHWUW rapaHTUNHBLIX 00s13aTENbLCTB.

2.2. Mepbl 6e3onacHoCcTU

221 Tlpun 9akcnnyatauMm W UCNbITAHMAX  YCTpOWCTBaA  Heobxoanmo
pykoBoactBoBaTbCcs "lMpaBunamu TexHMkM 6e3onacHoOCTM npu  akcnnyataumm
3IEKTPOYCTAaHOBOK noTpedbutenen”, a Takke TpeboBaHUAMMW HACTOSALLEro
"PykoBoacTtsa no akcnnyarauumn”.

2.2.2 MoHTax, obcnyxuBaHne W 3KcnsyaTaumio YCTPOMUCTBA paspellaeTcs
NpoOn3BOAUTL NNLaM, NPoLLEeaLnM cneynanbHyo NoaroTOBKY.

2.1.4 PaboTbl ¢ coegnHnUTENbHbIM BIOKOM YCTPOMCTBA CrieqyeT NpoBOAUTL Npu
06eCTO4YEHHOM COCTOSIHUN.

2.1.6 B npouecce akcnnyatauuMm YCTPOMCTBa AOSMKHbI cobnogartbes
cnegylowme npasuna TEXHUKU 6e3onacHocTn npu aKkcnnyaraumm
anekTpoyctaHoBoK. Ob6cnyxmBaHne W 3KcniyaTauuio yCTPOWCTBa paspeluaeTcs
Npou3BoAUTL NiMuam, MpoLweawmm crneumanbHyro noaroToBky. PaboTbl C
coeaunHUTEnNbHbIM GfIOKOM YCTpOMCTBa cregyeT NpoBOoAUTb Npu 06eCToYeHHOM
cocTodHMKM. Ha Kopnyce ycTponcTBa nNpeayCcMOTPEH 3a3eMMsoWnn BUHT C
COOTBETCTBYIOLEN MaPKMPOBKOW, KOTOPbLIA OOSMKEH UCMOSb30BaTbLCA TOMbLKO A4
NpUcoeanHeHUs1 yCTPOUCTBA K 3a3eMMAI0LWEMY KOHTYPY.

2.1.7 TpeboBaHue 6esonacHocTn OomkHbl cooTBeTcTBOBaTh [OCT 12434-83,
FOCT 11152-82.

Mo cnocoby 3alnTbl HeroBeEKA OT MOPAXKEHNSA ANEKTPUYECKMM TOKOM

ycTponcTBo oTHocATcA K knaccy 0 no FOCT 12.2.007.0-75.
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3. TpaHCnoOpTMpPOBaHMe U XpaHeHue.

3.1 YcTtponctBa B YynakoBke nNpeanpusatna - WU3FOTOBUTENA, a Takke
BMOHTMPOBaHHbIE B annapaTtypy cnegyeTr XpaHuTb B 3aKPbITOM MOMELLEHUN MPU
Temnepartype oT muHyc 40 go nntoc 60C npu OTCYTCTBMM B OKpY>KatoLLEM BO3yxe
KACMOTHbIX, LWENOYHbIX U OPYrMX arpecCUBHbIX Npumecen. [lonyckaeTcs XpaHuUTb
YCTPOUCTBA B YNakoBKe MpeanpusTUA-U3roToBUTENsS B HeoTanMBaeMoMm
XpaHunuuie 1 nog HaBecom, a YyCTPOMCTBA, BMOHTUPOBaHHbIE B annapatypy, - B
YCNOBUSIX HeoTannMBaemMoro XpaHunuiuia, nog HaBeCoM W Ha OTKPbITON
nnowiaake. Mpwn XpaHeHun yCcTpoucTea cnenyet 3awumaTb oT
HenocpeacCTBEHHOIO BO3OENUCTBUA COMHEYHOM peakumn, nbiiv, aTMOChepHbIX
0CajKoB WU Bnaru.

3.2 TpaHcnopTupoBaHue yCcTponcTB ocyLectensetcs no rpynne J1 FTOCT
15150-69, konnyecTBO neperpys3ok He bonee 4.

3.3 [onyckaeTcsa TpaHCNopTMpoOBaTb YCTPOMCTBO NpU TemnepaTtype OT MUHYC
40C po nntoc 70C, a 3aTeM nocre BbIOEPXKKA B HOPMasibHbIX KIMMaTUYeCKUX
YCIOBMSIX B TEYEHNE ABYX YacOB MCMNOSIb30BaTb A4 aKCnnyaTaumn.

3.4 TpaHcrnopTupoBaHWe YynakoBaHHbIX YCTPOWUCTB MOXET MNpPOon3BOAUTLCH
nobbiM  BUOOM TpaHCropTa, NpedoxXpaHsowmM  un3genus ot  BO3AENCTBUS
COJSTHEYHOW peakuuu, pes3Kux CKaykoB TemnepaTyp, aTMocdepHbiX OCaaKoB W
NbiNM  C cobnogeHneM Mep NpeaoCTOPOXHOCTU  NPOTUB  MeXaHUYeCKUX
BO34ENCTBUN.

3.5. MMorpyska, KpensieHne n nepeBo3ka YCTPOMUCTB B TPAHCNOPTHbIX cpeacTBax
OOSMKHA  OCYLLECTBASATbCA B COOTBETCTBMM C  AEUCTBYOWMMW  NpaBusiiamu
NepeBO30K rPy30B Ha COOTBETCTBYHOLUMX BuAaxX TpaHCNopTa, NpuyemM norpyska,
KpensieHne n nepeBo3ka YCTPOMCTB Xere3HOLOPOXHbIM TPaHCMNOPTOM [OSMKHA
NPON3BOOUTLCS B COOTBETCTBUMUM C «TEXHUYECKMMWU YCIIOBUSMWU MOrpy3ku U
KpenneHna rpysoB» wu «[lpaBunamm nepeBO30K [pPy30B», YTBEPXKOAEHHbLIMU

MWHMCTEPCTBOM NYTEN COOBDLLIEHUS.
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MpunoxeHue A.

CTpyKTypHasa cxema noAakrito4eHns1 yCTponucTBa.
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MpunoxeHne b.

Cxema ANeKTpn4yeckKkasa noakKnro4ydyeHnsAa Mmoayris.

X1 — pa3bvem ang
NOAK/TOYEHUS MUTAHKUSA
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MpunoxeHune B.

Cxema nogknodeHua kommyTaropa CKBH

OaTHenEN OartydnEn IvHKA cBA3ZK
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MpunoxeHwue I'.
Koa 3akasa ycTponcTtsa
KPY/KCO-MHemo-02-UUUB-NNNNNN-(CKBH)-(DDT)-(LLm)
HaunmeHoBaHue
HanpsixeHne nutaHus

220B- -/~220B
110B- -/~110B

Homep MHeMocxeMmbl
[lo cemke cxem 3aKa34duka

Cuctema KoHTponsa BbICOKOro HanpsikeHns CKBH
CKBH — ecmb
[ponyck - Hem

KonunuecTtBo gatunkoB Temneparypbl
[Mponyck -  6e3 0amyukos

01T - 1 0amyuk...

12T - 12 dam4ukos

[nnHa kabens cBaA3u
[Mponyck — 6e3 kaberss
10m — 10 mempos

[lononHUTENBHY TEXHUYECKYH MHOPMaLUIO Npu 3aKase YCTpoWcTBa Heobxoaumo ykasaTb
B OMPOCHOM J1CTeE.
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Mpunoxenue A.

FaGapuTHbIe U YCTAaHOBOYHbIE pa3Mepbl MOAYNA.
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MpunoxeHue E.

FaGapuTHble N ycTaHOBO4YHbIE pa3mMepbl aaTumka OTIM-300
ncnosfiHeHus 1.
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MpunoxeHue XK.

NaGapuTHble N ycTaHOBOYHbIE pa3Mepbl aaTymuka OTIM-300
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MpunoxeHue 3.

abapuTHble 1 YCTaHOBOYHbIE pa3mepbl kommyTaTtopa CKBH.

=
—
I |
o) |
o[
NED ol W
O[T E 21 |-
To [
<[]
]
o)
—([L] @ @

| ==

Qv DDDDDYDDD

32



NMpunoxeHue N.
[abapuTHblE N yCTaHOBOYHbIE pa3Mepbl kKomMmyTaTopa CKBH2.

] /_ .J-Ej’_—‘\ :iumrBUEHwe

Pl:— | : ,uta'.r-..n-cna

i 1 le o &

=i S S1 o
= s 81 =
1o |y I & 81 o
hﬂ_ t - 3 & @] _]I'h
N [ i Tl ia . &

LT NArEaR @

=y H CRREOE g]

Al _]

o o i =1

3= © . © S

. 1 \\ r".“‘. /
""-\-..\_\_\_\_\_\__\__ L o

L
B

33



MpunoxeHue K.

[abapuTHbIE U YCTAHOBOYHbIE pa3Mepbl AaTYMKa HaNPsKEHUS! BIHOCHOTO.

BapuaHT 1 ycTaHOBKMK

. TokoBepyLasn
3aknenka c BHYTPEHHeN yacTb
HaTunk pe3bbon M4
CTteHka wkada nnm
/MOHTa)KHaﬂ nnaHka
D(@o“?" aTumk g ;
W
] O —— @t
N ) Ji
Y
30 Kabenb
13 V|3OJ'IFILI,VIOHH06 paccTtoaHne
42
BapuaHT 2 ycTaHOBKM

BTynka gns yBenuyeHus
PacCTOsAHMA MEXY 3a3eMJIeHHON
MMOCKOCTbIO U AaTYNKOM
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NMpunoxeHwue JI.

[aGapuTHbIE M YCTAaHOBOYHbIE pa3Mepbl 4aTYMKOB HanpshKeHus
NOAN30NATOPHbIX.

Moan3onaTopHbIN AAaTUYMK HA Knacc HanpshxeHust oT 6 kB go 20 kB

Cremsa myaga OnopaeLE Tarvmm
(COOpHAT NoBEPXHOCTS) H3OIETOP
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Moan3onaTopHbIN AaTUYUK Ha Kacc HanpsixeHust 35 kB
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NMpunoxeHne M.

ABTOKanubpoBka ypoBHen kommyTtaTtopa CKBH2.

N3-3a KOHCTPYKTUBHbIX ocobeHHocTen wkadgos KPY(KCO), pasbpoca napameTpoB
N30NATOPOB, NOrPELLHOCTEN NPU YCTAHOBKE OATYMKOB HaMNPSPKEHUS BO3HUKAET pasHuua
MeXOy YPOBHAMM CUrHanoB, perncrpupyemblx kommytatopom CKBH. B HekoTOpbIX
cnyyasix 9Ta pasHuua MOXET NpeBbICUTb onpeaeneHHbIn npegen, n kommytatop CKBH
Bbl4acT oOWMOOYHbIN pe3ynbTaT. Hanpumep, nyctb Ha wuHbl ABC KPY nogaHo
TpexdasHoe HanpsxeHne 10 kB. [lonycTuM, 4TO ypoBeHb CUrHana ot gatyuka asbl A B
ABa pasa npeBblllaeT YpOBHW curHanoB oT gaTtdnkoB a3 B m C. T.e. pasHuua
coctaBngetr 50%, 4yto 6Gonblie MakcumanbHO Aonyctumon pasHuubl B 30%. B
pesynbtate kommytatop CKBH owmnboyHO nocumtaeT, YTo HanpsihkeHue NpucyTcTByeT
TOSIbKO Ha hase A.

Ons peweHus paHHoM npobnembl cxema kommyTtatopa CKBH2 (Bepcua 2)
COOEPXUT YCUNMUTENN C BO3MOXHOCTBIO MPOrpamMMHON YCTaHOBKU Ko3ddbdpuumeHTa
ycuneHusi. B nporpammHoe obecneveHne kommytaTtopa CKBH2 pobasneHa dyHkuma
aBTOKanNmnobpoBKMW.

Kommytatop CKBH2 nogknioyaetca K Mogymnw  UMHAWKAUMM - MHEMOCXEM.
BbinonHnTh KannbpoBKy, NPOCMOTPETb YPOBHU CUrHANOB, KOI(MMULMEHTbI YCUNEHUS U
Ap. BO3MOXHO C MOMOLLbID MEH Moayns uHaukaumn. Ona paboTbl C MEHK HYXHO
MCNONb30BaTb CEPBUCHYIHD KHOMKY Ha JNUUEBOW MaHENuM Moayns WHOMKauuwm,
Haxo4sLLYOCS Mo 3HAaKOM SIPKOCTU. BXxoa B MeHIo ocyullecTBnseTcs anmTesibHbiM (~ 5 C)
yaepxXaHuem KHonku. [Onsa nepemewieHna no nyHKTamM MEHK HYXXHO UCMOoNb30BaTb
oaHoKpaTHoe kopoTkoe (~0,2 ¢) HaxxaTne KHOMKU. Tak Kak MEHK KonbLueBoe, TO BbIOOp
MNyHKTa, crnegylowero 3a nocnegHuM, NpuBoauT K BbIbopy nepeoro nyHkTa. [Ina Bxoaa
B MNOAMEHK WNWN BLINOMHEHUS AOEWCTBULA, NpPeacTaBnsaemMoro BblOpaHHbIM MYHKTOM
(Hanpumep, «kanmbposka CKBH»), HyXHO ncnonb3oBaTb ABYKpaTHoe kopoTkoe (~0,2 c)
Ha)kaTue KHOMKWU. BbIxog v3 MEeH ocywecTBnseTca AnuTenbHbIM (~ 5 C) yaepxaHuem
KHOMKM.

MeHto « CKBH» cogepxuT crneaytowme nyHKTbl:

«YpoBHU curHanosy. NpocMOTp YPOBHEN CUTHANOB OT AAaTYMKOB HanpshKeHUs.

«K-bl ycuneHusa». lNpocMoTp KoadhPNUMEHTOB YCUTTEHUS.
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«K-bl nonpaBo4Hble». [1pocMOTP MOMPaBOYHbLIX KOIPAPUUMEHTOB (TOMbKO ANS
MOLYNA UHOMKALMU UCNIONHEHUs 3).
«Kannbposka». [NpoBeneHue kanmbpoBku.

«Cbpocy». OTMeHa ycTaHOBOK Kannbposku. Bo3BpaT Kk 3aBOACKUM HacTpoiKam.

MHCTpyKUuMA no KannbpoBke.

[Mepen BbINONHEHMEM KanubpoBkn Heobxoaumo nogaTtb Ha wuHbl ABC, A1B1C1
KPY (KCO) HoMnHarnbHoe TpexdasHoe HanpsikeHue.

Mpn 3anpoce cuctembl: «lMpounssectn kanubposky CKBH?» wucnonbaynte
ABYKpPATHOE KOPOTKOE HaxaTue KHOMKM AN NoATBEPXAEHUA unn  OnuTenbHoe
yoepxaHue nana oTkasa. [lpouecc kanubposkn panutca 3-5 c¢. [lpu  ycnewHom
3aBepweHnn cuctema Bblgact coobuweHne «OKl». B npoTuBHOM crniydae cuctema

BblAacT coobueHne «Owmnbkal» ¢ ogHNM U3 CreayLmnx KoaoB:

MpoBepbTe NpaBUNbHOCTb
nogkntoyeHna kommytatopa CKBH2 wu
LLleNOCTHOCTb kabens cBA3w.

Cbon cCBA3NM MOXET MNPOM3ONUTM OT
cny4anHon nomexu. [NoBTopuTe NOMbITKY
KannbpoBKu.

Cbow cBsA3n
Kon

CKBH npegbigywen Bepcumn
(6es nopoepxkn  pyHkumn | 3ameHnte kommyTtaTtop CKBH2.
KanmbpoBKun)

3apernctpupoBaH ypOBEHb CUrHana
MeHbLLEe 150 MB. Heobxoanmo
obecneunTb MWHUMArbHbLIN  YPOBEHb
150 mB.

3aperncTtpupoBaH 4Ype3MepHO BbICOKUM
YPOBEHb CUrHarna, KoTopbli He yaarnocb
Bbicokui ypoBeHb curHana NpuBECTU K HopMe. [pumuTe Mepbl Ans
CHWKEHUS1 YPOBHSA CUrHana v nosTopuTte
MOMbITKY KanMbpoBKuU.

Ko .
A Hwn3kui ypoBeHb curHana

Kon
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