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Lo ekmntoyeHusi 8 pabomy, Heo6xo00UMO 03HaKOMUMbCS C HaCmosiWUm
pyKosoOcmeom o 3kcrisnyamauyuu!
HacTtosilwee pykoBoactBo no akcnnyataumm (P3) npegHasHavyeHo Ans
O3HAKOMSIEHMSI C MPUHUMMNOM OEWUCTBUS WU NPaBUIOM 3SKCnnyaTauuum mMoayns
nHankaumm mHemocxeMm tuna «KPY-MHuemo-2» n «KCO-MHemo-2», nmeHyemoro B

AanbHeunLwemM «yCTPOUCTBOY.

YcTponcteo paspaboTaHo NS NMPUMMEHEeHUs B pacnpegenurenbHbiX —LKagax
KPY, KCO wnu agpyrmx npucoeamHeHuMn U COOTBETCTBYET TpeboBaHUAM

TEXHUYECKNX YCNOBUMN.

HapexHocTb 1 gonroBe4YHOCTbL paboThl YCTpoMCcTBa obecnevmBaeTcs He TOSNbKO
KayecTBOM pas3paboTkm M W3roTOBMNEHWUS, HO W COOMOAEHMEM  YCINOBUWM
TPaHCNOPTMPOBAHWS, XPaAHEHUS, MOHTaXa, Hanagkm n obcnyxueaHus. NoaTomy

BbINMOJIHEHNE BCEX Tpe6OBaHMl7I PO aBnseTtcsa obs3aTenbHbIM.



1. TexHN4YecKoe onucaHme n HasHavYeHue.

1.1. HasHa4yeHume.

1.1.1 Mogynu wuHgukauum wmHemocxem «KPY-MHemo» u «KCO-MHemo»
npegHasHayeHbl ans oTobpakeHusi MOSioKeHUsi OCHOBHbIX annapaTtoB faBHOM
3MEKTPUYECKON LIENN KOMMMEKTHO pacnpeaenutenbHbix ycTponcts (KPY) n kamep
cbopHbIXx ogHocTopoHHero obcnyxmBaHua (KCO), 6eCKOHTaKTHOro M3MepeHus
TemnepaTyp B 30HaX KOHTAKTOB, COEAUHEHUN, a Takke CUrHanmsauum n CBS3n C
BHELUHUMWN YCTPOMCTBaMU yrnpaBreHus:.

3meHeHne NoNoXeHnst UNu COCTOSIHMS annaparta — BKIKYeHne, OTKIoYEHNe,
nepeBoq BbIKATHOMO 3fieMeHTa W3 KOHTPOSIbHOrO MonoXeHuss B paboyee, -
BU3yanbHO oTobpaxaeTca Ha WHMPOPMALMOHHOM CBETOAMOAHOM  Aucnree
yCTpouncTBa.

1.1.2 Ona obecnevyeHna HagexHon paboTbl KabernbHbIX NUHUA HEODXOoAUMO
cnegmTb 3a TeMm, 4TOBbl MakcumaribHO OnuTenbHas gonyctumas pabodas
TemnepaTypa TOKOBEAYyLIMX XU U coeguHeHun kabens He npeBblwana
AONyCTUMbIX npegenoB. B npoTMBHOM crnyyae wusonauus kabens B MecTtax
neperpeBa MOXET BbICOXHYTb, MOTEPATb CBOW W3OMSLMOHHbIE CBOWCTBA, 4TO
npuBeeT K Nnpoboto nsonsaumm kabens. N3Hoc nsonsaumm kabenemn, ee ctapeHna u
CPOK akcnnyataumm onpenensieTca BO34eNCTBUSMWN 3NEKTPUYECKOTO U TEMSOBbIX
nonen, oCOBEHHO 3TO akTyanbHO AN MECT COeANHEHUSI U OKOHLIEBaHUS MYT.

Kabenb B npouecce akcnnyatauum MOXET HarpeBaTbCsl HE TOMbKO OT ToOKa
HOMMHANbHOW Harpy3ku, HO U OT TOKa KOPOTKOrO 3aMblKaHUsi NMpU MOBPEXOEHUN
Kakoro nmbo anemeHTa B ceTU. B HEKOTOPbIX Crydasax TOKM KOPOTKOro 3aMblKaHUS
AOCTUraloT OYeHb BONbLLIOro 3HAYEHUA, YTO MPU INEKTPUYECKOM COMPOTUBIIEHUH,
npesbllWaKLLeM HOpMbl, B MecTe coeanHeHnsa wuHbl KPY wunn KCO moxer
NpuBecCTU K nopye kabens.

ConpoTmBneHne TOKOMPOBOAALMX XWUIT  Mexay cobonm B runb3ax UM C
HaKOHEeYHMKaMn  HeobxoauMO  BbIMOSMHATL  Tak, 4TOBbl  3nekTpuyeckoe
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COMPOTMBIIEHME JTOro y4vactka ¢ MydTonm 6bI0 He Oosiblle 3MeKTPUYecKoro
COMPOTMBIIEHMST YydacTKa TakoW Xe ONuHbl Lenon Xunbl. HapyweHune aToro
TpeboBaHMsa BeAeT K MECTHOMY neperpeBy nsonauum mydgTtbl BO Bpemsi paboThl
kabenbHOM INMHUM W BbIBOAY €€ U3 CTpPos C MNpekpalleHMem nogayu
AMEKTPO3Heprum noTpedbutensam. Heobxoanmo 4tobbl paboume TemnepaTypbl (a
Takke W TemnepaTtypbl HarpeBa nNpWU TOKax KOPOTKOrO 3aMblKaHUs) MecCT
COeMHEHUS N OKOHLIEBAHUS HE MPEBOCXOANIM AONMYCTUMbIX ANS XN kabens.

B maHHOM ycTponcTtBe peanu3oBaHa OYHKUMS KOHTpONA TemnepaTtyp Harpesa

TOKOBeOYLLUMX XKW U CoeanHeHnn kabens.

1.1.3. [Ona obecnevyeHnss KOHTPOMHA BbLICOKONO HaMNpPsPKEHUS Ha rNaBHbIX
TOKOBEOYLUMX Lensax pacnpefesiMtesibHoro yCTpoMcTBa MOAYSb KOMIMIEKTyeTCs
CUCTEMOM KOHTPONSA BbICOKOro HanpsikeHust (CKBH).

Cuctema npefiHasHayeHa n4a NPOBEPKU HANMMYMUA UITU OTCYTCTBUSA HaMpPsHKEeHUs
B 3JIEKTPOYCTaHOBKaxX NepeMeHHOro Toka HanpsbkeHnem ot 6 go 35 kB, yactoTon
50/60 Iu.

Bo3MOXHOCTb (hasnpoBKku 1 onpeaerieHns pasHoCTU pasmpyeMbliX HanpsXKeHNN
kKabenbHbIX, BO3AYLIHbIX IMHUA U TpaHCHOPMaTOpPOB.

BrnokMpoBKa BKIHOYEHUA 3a3eMMAIOWMX HOXEN MPU Hann4ynMm HanpsXKeHUs Ha
TOKOBEYLLMNX YacTsX.

1.1.4. Ins opraHusaumm CBA3N C CUCTEMaMM BEPXHEro YPOBHS MO4yNb umeet

BCTPOEHHbIN MHTepdenc RS-485 ¢ nogaepxxkon npotokona Modbus;



1.2. TexHnYecKkune AaHHbIe U XapaKTepPUCTUKMU.

1.2.1. OBo3Ha4yeHne UCMONHEHUN YCTPOMCTBA.
O603HayeHe BO3MOXHbIX BapuaHTOB WUCMOJSIHEHUA YCTPOWMCTBA NpUBEOEHO B

NPUoXeHun [
1.2.2. OCHOBHblE TEXHUYECKNE XapaKTEPUCTUKM CBeAEHbI B Tabnuuy 1.

Tabnuua Ne1. OCHOBHble TEXHUYECKNE XapaKTEePUCTUKM YCTPOMCTBA.

Mapametp 3HaueHue
KonnuecrBo AUCKpPETHbIX BXOAOB 5
HanpshxeHue nuTaloLen CeT U CUrHasIoB AUCKPETHbIX BXOAO0B 110—242
NOCTOsSIHHOEe /nepeMeHHoe, B
HomuHanbHas notpe6bnsieMas MOLLHOCTb MO NOCTOSSHHOMY/NepeMeHHOMY TOKy, BT 7/9
KosimuecTBo KaHaNI0B U3MEpEeHUs TeMnepaTtyp no ymosi4aHuio/ MakCMuMasibHoe 3/12
KosimuecTBo BbIXOAHbIX peJsieiiHbIX KaHaJ/I0B 3
HomunHanbHoe pa6ouee HanpsiKeHMe KOHTAKTOB peJie BbIXOAHbIX KaHaN0B 220
nocr/nepem, B
HoMuHanbHbIKN pabounii TOK KOHTAaKTOB peJsieHbIX BbIXOA0B, A 3
MapameTpbl 4AaTYUKOB YCTPOICTBA:
MakcuManbHoe paccTosiHMe OT AaTuMKa A0 NOBEPXHOCTU U3MEPEeHUsi, MM 300
OnTuyecKkoe COOTHOLUEHME PacCToOsiHMA A0 ob6bekTa : [lnaMeTp nATHa 3:1
Anana3oH nsMmepeHus temnepartyp, °C -40...+300
TeMnepaTypHbIi rMCTEpPEe3UC peneiHbiX Bbixoaos, °C 10
MorpewwHoCTb U3MEPEHUS TEMNEPATYP NPU U3MEPEHMM HAa MOBEPXHOCTU YEPHOIro +4
uBerta, °C
Mopor HanpshkeHus cpabaTbiBaHUA AAaTYMKOB HanpshkeHus ot UHOM He MeHee, % 60
Avana3oH pabounx Temnepatyp moayns, °C -40...+60
Ovana3oH pabounx TeMnepaTtyp gaTumkKa Temnepartypbl, °C -40...+60
OTHOCMTENbHas BJIAXXHOCTb Bo3Aayxa, % 30—80

1.2.3. YCTPOWNCTBO MO XEeNaHUIo 3akaszdnka MoXeT BbiTb CHAabXEHO NCTOYHUKOM
NMUTaHUS HOMWHAIbHOIO MOCTOSIHHOIO HanpskeHust 48B, npu 3TOM OnanasoH
MOCTOAHHOIO HaNpPsXXeHNa NUTaHna coctasnsaeT ot 36B go 72B.

1.2.4. YCTpoMUCTBO MMeeT 5 [OUCKPETHbIX BXOL4OB MO OOHOMY 3aXumy. TokK
BXOOHbIX Lenen Haxoamtca B AnanasoHe oT 3 4o 4 MA Ha KaHan rnpu HanpshkeHun
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220B.

1.2.5. ConpoTMBneHne n3onsaumMm yCTponcTea Mexay BCEMU INEKTPUYECKU He
CBSI3aHHbIMU LIeNsSMU, a Takke Mexay HUMU U KOprnycoMm (Kpome pasbema CBS3U C
nepcoHasribHbIM KOMMbOTEPOM) cocTaBnsetr He meHee 10 Mom B HopMarsribHbIX

KITMMaTU4EeCKNX YyCIOBUAX.

1.2.6. JOnekTpuyeckass u30ONAUMA MexOy BCEMW He3aBUCUMbIMU LiensaMu
ycTponctBa (KpoMe pasbemMa CBSA3M C  MNepcoHarnbHbIM  KOMMNbIOTEPOM)
BblaepxmnBaeT 6e3 npobosi U nepekpbiTUS ucnblTaTenbHoe HanpshkeHne 2000B
(3dbhekTMBHOE 3HaYeHWe) nepemMeHHoro Toka vactotom 50ly B TeyeHne oLHOW

MUHYTHI.

1.2.7. HomuHanbHble paboyvMe  3HAYEeHUs  BHELWHUX  MeXaHU4eCKUX
BosgencTeyowmx daktopoB no NOCT17516.1-90 gna rpynnbl MeEXaHWU4eCKOro

ncnonHenusa M7, npun atom:

- BUOpaUMOHHble Harpyskm B amanasoHe 4actoT oT 5 go 100y ¢ yckopeHnem
19;

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

- CEMCMOCTOWKOCTb Mpu BO3OENCTBUN YCKOpeHna 3g B AmnanasoHe 4acToT OT S
no 15y,

1.2.8. Bung knumaTtnyeckoro ncnosiHeHus yctponctea tuna ¥YXJ1.3.1 no FrOCT
15150-69 co cneaylWUMN YTOYHEHUSAMNA:

- TeMnepaTtypa oKpyxatowero Bosgyxa ot MuHyc 40 go nntoc 60 °C;

- OTHOCUTENlbHasi BII@XHOCTb OKpyxatowero Bo3gyxa o 80 % npu
Temnepartype He 6onee nntoc 35 °C 6e3 BbiNageHNsa pochl;

- atMmocdepHoe gasneHne ot 866 [a (650 mm pT cT.) go 1067 MNa (800 mm pT
CT.);

atmocdepa tnna Il no FTOCT 15150-69;

- BblCOTa Haf ypoBHeM Mopsi He 6onee 1000 m;

- OKpyXawllas cpefa HeBapbliBOONacHasi, He cogepXawasi TOKOnpoBoAsLEN
MblNX, arpeCCMBHbIX rA30B N NApOB B KOHLIEHTPAUUAX, paspyLUaowmnx U3onaumo u
MeTannbl.



1.2.9. YctpouctBo ponyckaeT npebbiBaHMe B HepaboyemM COCTOSHUM Mpwu
NnoBbIlWEeHHOM Temnepatype pfo mmoc 70°C, a 3aTtem, nocre [AOBYyX 4acoB
npebbiBaHNA B HOPMAarsbHbIX KINUMaTUYECKUX YCIOBUSIX OHO MNPUrogHo K
aKcnnyatauumu.

Paboyee nonoxeHue - noboe.

1.2.10. CTeneHb 3aWmLLEHHOCTIN Kopryca 1 BbiBogoB ycTponcTea IP20 no FTOCT
14254-96.
1.2.11. CpefgHuin cpok cnyxbbl yCTponcTBa HE MeHee 25 nerT.

1.2.12 T[lo cnocoby 3alunTbl YenoBeka OT NOpPaXeHUs! ANEKTPUYECKMM TOKOM

ycTponcTtBo cooTBeTcTByeT knaccy 0 no NOCT 12.2.007.0-75.

1.2.13. YcTponcTteo noxapobesonacHo, noxapobesonacHOCTbL obecneymBaeTcs
NPUMEHEHMEM COOTBETCTBYIOLLMX MaTepmaros.

1.3. KoMnnekTHOCTb

1.3.1. B KOMNMeKT nocTaBkn BXOAAT:

- 6nok nHankaumm tuna «KPY-Muemo-2» nnn « KCO-Muemo-2» - 1 wrt.;

- patdumku Temnepartypbl nupomeTpuyeckme OTM-300 — B 3aBUCMMOCTH OT
3akasa;

- kommyTtaTtop CKBH ¢ KoMnnekTom 4aTynkoB BbICOKOrO HarnpsiXXeHus — B
3aBMCUMMOCTW OT 3aKasa;

- coeguHuTenbHble kabenu — B 3aBMCUMOCTU OT 3aKasa;

- nacnopTt - 1 WT. Ha KaXaoe U3genue unu Ha rpynny n3genum;

- PYKOBOACTBO MO 3KCnsyaTauuu - B KOIMYECTBE, OFTOBOPEHHOM B 3aKase.

1.3.2. lNocTtaBngetrca Moaynb C MOSMHLIM 3anporpaMMUPOBaAHHbLIM  MaKeTOM
MHEMOCXeM, pa3paboTaHHbIM NOA KOHKPETHOro 3akasyuka.



1.4. PaboTa 1 nogknoyeHme ycTpoucTaa.
CTpyKTypHasa cxema rnoAKnioyYeHns yCTponucTea npuBeaeHa B NpunoxeHum A.

1.4.1. Moaynb nHAMKaLUN MHEMOCXEM.

1.4.1.1 YcTponctBo COCTOUT W3  MUKporpoueccopa, Yyana nutaHus,
XUOKOKPUCTANMYeckoro  MHOuMkKatopa, BXOAHbIX  y3noB. BxogHon  y3en
npeactasndeTr cobon ONTUYECKM pasBs3aHHbIN OETEKTOP MOCTOSIHHOMO WMun
NepeMeHHOro HanpsbkeHmsa. YCTPOMUCTBO MPOrpamMMupoBaHMA He BXOAUT B
KOMMMEKT NOCTaBKM.

BxogHon  y3en  copmMupyeT  NOrMMecKMn — curHan  ana Bxoja
MUKPOKOHTpossiepa. MUKPOKOHTPOSNIEP B COOTBETCTBUM C 3aNI0XKEHHOW JTOrMKOWN
ynpasnseT BbIBOAOM WHGOPMaUMM Ha CBETOOMOAOHLIM gucnrnen. Xapakrtep
BbIBOOMMOW MH(popMaLuMM 3aBUCUT Kak OT pexnma paboTbl YCTPOMUCTBA, Tak U OT
COCTOSAHUSA ANCKPETHbBIX BXOLOB.

KOHCTPYKTMBHO YCTPOWMCTBO BbIMNOSIHEHO B BMOE MeTariMdeckoro Koprnyca
C HWXHUM 1N BOKOBbIM NOACOEAUHEHNAMMW BHELLUHUX NPOBOAHUKOB. Ha nuueson
NnaHenu pacnosioXXeH BbICOKOKOHTPACTHbIN CBETOAMOAHbIN aucnnen. B HMKHen
YacTn YCTPONCTBA PacnosioXeH coeanHUTenNbHbIN pasbeM X1 ona nogknoveHns
AVCKPETHbIX BXO4OB, LEenen nutaHust n 3asemnsowero nposogHuka. C nesomn
CTOPOHbl YCTPOMCTBA pacnosiokeHbl pasbembl: X2 - Ona  MNOAKIHYEHUS
AOMNONHUTENBbHbBIX BHELUHUX YCTPOUCTB MO WHTepdency RS-485, X3 - ans
NOAKMOYEHUS LWNHBI JaTYNKOB Temnepatyp n kommyTtatopa CKBH, X4 - pasbem
penenHbIX BbIXOAOB ASI MOOKMIOYEHUS BHELUHUX YCTPOMCTB MpuemMa KoMaHz
CUrHanmsaumn. Ha nuueBon naHenu pacrnonoXeHa cepBUCHas KHONMKA.

[[abapuTHbIE N YCTAHOBOYHbIE pa3Mepbl MOAYIS NpMBEeAEHbl B MPUITOXKEHUN
. Mogynb wmHOMKaUMKM MMEET MPOYHbIA MeTarnfIM4eckKnn Kopnyc. YcTaHOBKa
Npon3BOANTCA Ha ABEPb UKW NEPEeaHIo NaHenb penernHoro wkadga ¢ nomMoLbo
BoKkoBbIX OMKCATOPOB.

1.4.1.2 MexaHun4eckasi yCTaHOBKa YCTPOMUCTBA Ha 06BbEKTE OCYLLECTBNAETCA B
COOTBETCTBUM C YCTAHOBOYHbLIMM pas3MepamMn C NMOMOLLLIO YeTbipex hMKCaTopoB
Ha OOKOBbIX CTOPOHAaX YCTPONCTBA.

1.4.1.3 [llepen BkNOYEHMEM U BO BpemMda paboTbl MoAyMb WHAMKALMK

MHEMOCXEM [OSKeH ObiTb HageXXHO 3a3eMrieH 4Yyepe3 KOHTakT 8 pasbema X1

/



HWXHEWN YacTn Kopnyca.

1.41.4 BHewHne  anektpuyeckne  uenu noakno4varoTcs K  6noky
COeQVHUTENBbHOMY,  PacCnosfiOXKeHHOMY B HWXKHEW  4YacTu  YCTPOWUCTBaA.
CoeonHuTEnNbHbIM BIOK AonyckaeT nofacoeAuHeHWe Mo BUHT OLHOro WUinn ABYX
OAWHAKOBbIX MPOBOAHMKOB OOLIMM cevyeHnem A0 2,5 MM? BKAOYUTENBHO U
cedyeHneMm He MeHee 0,5 mm? kaxgbin. Cxema anektpuyeckasi NOAKMOYEHUS
MOAynsa npuBefeHa B Npunoxenun b.

[MopssAoK  MOOKMKOYEHUSI  CUTHaNbHbIX  LEenen MNpouM3BOAUTCA  COrnacHo
yCTaHOBMNEHHOW MHEMOCXeMe 3arpy>XeHHOW B YCTPOMCTBO.

1.4.1.5 TlogknioyeHne perienHbIX BbIXOO4OB YCTAHOBSIEHHbLIX B pasbeme X4
npousBoanTca cornacHo cxeme [lMpunoxeHns B: COM - obwmun koHTakt, NO -
HOpMasibHO Pa3oMKHYTbIN KOHTaKT, NC - HOpManbHO 3aMKHYTbIN KOHTaKT.

3aBofckas ycTaHOBKa (PYHKUMW penenHbIX BbIXOO4OB cneaytowada: pene 1 -
curHanusaumsa o Hannydnum HopmMmarbHOW CBA3M CO BCEMM 3anporpaMMmnpOBaHHbIMU
B CeTn partyuMkamu Temnepatypbl n mogyrnem CKBH: npu nogaye nutaHus Ha
MOAYNb N NPU HanaXmBaHUM CBA3N BbIXO 1 3aMblKaeTCca M ocTaeTca 3aMKHYTbIM
B TeyeHMe BCero BpeMeHn paboTbl YCTPOWCTBA, pa3MblkaHuMe Bbixoga 1
npoucxoauT nNpu HenpepbiBHOM cboe cBA3n XOTsa 6bl C OAHUM N3 TeMMNepaTypPHbIX
aatyukoB nnoo moaynem CKBH B TeyeHune BpemeHun 6ornee 1 MuHyThl; pene 2 -
GMOKMPOBKA BKMIOYEHUSA 3a3eMMSAIOWMX HOXEN Mpu OBHapPYXXEHUU Hanuins
Hanps>KEHUs1 Ha TokoBedywux 4acTtax nwbon mn3 das, pacnofiokeHHbIX 3a
KOMMYTaUMOHHbLIM  arnnapaToMm; pene 3 - Bblgaya curHana Ha BHellHue
YCTPONCTBA NpW NPEBbLILLEHMN YCTAHOBMEHHOIO Nopora TeMmnepaTtypbl XoTa 6bl Ha
OLHOM W13 BCEX TeMrnepaTypHbIX KaHasoB.

14.1.6 B uenax yMeHblUeHUs nNoTpebneHns 3neKkTPO3HEPrMn CXEMOW
ANCKPETHbLIX BXOOOB PEKOMEHAYETCS HeratmBHasi nornka paboTbl AUCKPETHbIX
BXOOOB: BO BpemMsi paboyero COCTOAHUS pacnpegenntenbHbiX YCTPOUCTB
HanpskeHne Ha OUCKPETHble BXOAbl HEe MNoJaeTcsi, BCoMoraTernbHble KOHTaKThbl

NCMONMHUTENbHbLIX YCTPOMUCTB M annapaToB rnaBHoON anekTpudeckon Lenu Ne1-Ne5
(MpunoxeHne B) HaxoaaTcsA B pa30MKHYTOM COCTOSIHUW.



PekomeHayemas Hymepaumsa KkaHanoB eguHa onga nobblX MHEMOCXEM — CrneBa
HanpaBo, cBepXy BHU3. [Tpumep noakrnodeHms nokasaH Ha PucyHkax Ne3 u Ne4, B
Tabnuue No2.

BbICOKOBOSIbTHBIN BbIKNKOYaTENb B JaHHOM MpuUMepe MpuBA3aH K KaHany
auckpeTHoro Bxoga Ne1, BblkaTHOM aneMeHT npuBaA3aH K Bxogam Ne2 u Ne3 c
peanusaumen JIOrmKu NPOMEXYTOYHOIrO NOSIOXKEHUS: Koraa HanpsXKeHUs HeT HWU Ha
Bxoge Ne2, Hm Ha Bxoge Ne3, MHEMO3HaK BbIKATHOrO 9fieMeHTa Muraer,
CUMBONU3NPYS MPOMEXYTOYHOE noriokeHne. 3aseMNarWnn  pasbeuHUTENb

npuBs3aH ko Bxogy Ne4.
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PucyHok Ne3
Tabnuua Ne2.

PucyHok Ne4

OMckpeTHbIA BXOoA Hanpsh»xkeHusa Ha Bxoae HeT | HanpshkeHue Ha BxoAe ecTb
AunckpeTHbin Bxoa N1 | BB BK/ItOYEH BB oTko4eH

AnckpeTHbin Bxoa N22 | BD BbikayeH B2 BkauyeH

[vckpeTHbin Bxoa N23 | B BkaueH B3 BblkaueH

AnckpeTHbin Bxoa N24 | 3P oTknto4veH 3P BK/IHOYeEH

AvckpeTHbin Bxoa N25 | PesepB Peseps




1.4.2. BeCKOHTaKTHbIU TeMnepaTypHbIA KOHTPOSb.

1.4.2.1 C nomMoLLb0 NUPOMETPUYECKMX TemnepaTypHbix aatymkos OTIM1-300
MOAYNb B HENPepbiBHOM peXume MnpomsBoauT OECKOHTaKTHOEe W3MepeHue
TemnepaTtypbl BaXHbIX 30H rMaBHbIX Lenen pacnpegenntensHoro yctpomcTtea —
KOHTaKTOB BbICOKOBOJIbTHOIO BbIKKOYATENS UNN pasbeuHUTENs, COedNHEHUN
COOpPHbIX LWWMH, MECTA COEANHEHMS N OKOHLIEBAHUS KabernbHbIX MydoT.

[ns BbiIBO4a Ha [OWUCMNEen OKHa [AdaHHbIX TemnepaTypbl Heobxoaumo
NPOM3BECTU OLHOKPATHOE HaXkaTue KHOMKW, PacrosyiOKEHHOM nod Aucnieem
moayns. [ns Bo3Bpata K OKHY MHEeMOCXeMbl HeobxoguMmMo MNoBTOPUTH
OAHOKpAaTHOE HaXaTue AaHHOW KHOMKM.

HH:¥HHE KOHTAK-
Thl ELIKAHIYATENS

96

KOHTAKTRI
KABENA

68| 731125

|
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N3mepeHne Temnepatypbl MNPOU3BOAUTCSA AaTynkoMm  TemnepaTtypbl
nnpomeTtpuyeckum ATI1-300, pucyHok Ne1.

Pucynox Nel. Buemrnuii Bus
nmatauka JITIT-300

Kaxabih gaTymk cHabXeH nasepHbIM YykasaTeriem LuUeHTpa W3MepsieMoro
NATHA Ha NOBEPXHOCTU MU3MepeHus. Bce namepeHHble 3HayYeHus TemnepaTypbl
oToOpaxarTca Ha aKkpaHe aucnnes.

[Mpn HeobxogumocTn Mo TpeboBaHWIO 3akas3dMka KaHanm pene MOXHO
3anporpamMmuMpoBatb Ha  TemnepaTtypy cpabaTbiBaHusi, 3agaBaTb MO
MakcMmManbHOM  HOPMMPOBaHHOW  Temrepatype UM UCNosib3oBaTb  Kak
CUrHanuaupyowy ana gucnetdyepa (onepatopa), nmMbo Kak  yHKLMIO
ynpaBneHus  perynupyowmumMm  YyCTPOUCTBOM,  Hanpumep,  BEHTUSIATOPOM
OXNaXXaeHNS.

3aKkas3yMKk MOXeT YCTaHOBUTb B KOAe 3aka3a HeobxoOuMmoe KONM4yecTBO
TemnepaTypHbIX KaHanoB And obecnevyeHns OOSMKHOrO KOHTPOMsS KOHTAKTOB W

COEOMHEHNN B SIYENKE. Hymepau,vm M MeCTO pacnofioxeHnda AOaTt4nkoB
NpPonnMcbiBakdTCA B COOTBETCTBMN C KOOOM 3aKa3a B MNMPUJTI0XKEHUN B.

1.4.2.2 TopaknoveHne TemnepatypHblx gatydnkos OTIM1-300 nponssoanTca no
napannenbHon cxeme (puc. Ne2), coeguMHeHne BbINOSMHAETCSA O4HUM Kabenem
(wnendom). PexomeHgyembin Tun kabensa Lappkabel Unitronic LIY CY 4x0,34 ¢
3KpaHuMpyloLen oBOMNOYKON MNOAKMNIYAEMOM K S5 Knemme pasbemMa AaTyuMKoB.
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[lononHutenbHas VIH(bOpMaLI,MFI O NMoAKrnw4eHmn B NMNpuUoXxXeHmm I.

Ne1

Nenn
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2| SC
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3D

1|5

A3

PucyHok Ne2. CxeMa noaknoyeHust AaTynkoB

1.4.2.3 PacnonoxeHue gatyuka temnepatypbl OTIM-300 oTHocuTenbHO obbekTa
N3MepeHnss nokasaHo Ha pucyHke Ne3d. [Jonyctumoe M3ONSALMOHHOE pacCTosiHME
OT Kpasi OKynspa AaTyMka OO TOoKoBeAywen LWMHbI OOMMKHO OblTb HE MeHbLlue
yCTaHOBMEHHOro TpeboBaHusasMn TY Ha pacnpegenutenbHoe YCTPOMCTBO WU €ro
KOpMNyCHble AeTann, a Takke [OOSDKHO BblAepXMBaTb KpaTKOBPEMEHHOEe
ncnblTaTenNbHOE HaNpsXXeHNe NPOMBbILLSIEHHOW YacTOThl.

300
250

ATrM-300 200

PucyHok Ne3. Pacnonoxenne gatyuka OTI1-300.

Heobxoanmo Y4nUTbiBaTb Npn yCTaHOBKE AaT4yMKa, YTO pacCToAHMEe OT UeHTpa

12



N3MEPUTENBHOrO NATHA A0 UEHTpa yKasaTeNnbHOro nsaTHa fla3epHoro ykasaTens
coctaBnsiet 8mMm. [abapuTHble M YCTaAHOBOYHbIE pa3mepbl OECKOHTAKTHOro
AaTyuka Temnepartypbl ykasaHbl B [Mpunoxexun [.

1.4.2.4 TemnepaTypHbIN JaTYMK JOIMKEH ObITb 3a3eMIIEH Yepes ero OCHOBaHMe
K KOpMNyCy KOHCTPYKUMM Lanbon uapanawowen n obecrneymBatb MeTaninyeckoe
coefMHEHME C KOprycoM pacrnpenenuTenbHOro ycTponcTaa.

1.4.2.5 [Ina obecneyeHuns ykasaHHOM B Tabnuue Ne1 norpelHoCTy namepeHuns
Temnepatyp HeobxoauMMO MpPOU3BOAUTL MOArOTOBKY MOBEPXHOCTU, MOCKOSbKY
pasHble MaTepuanbl MUMEKT pasHble KOIPUUMEHTbl TENNoU3Ny4YeHns B
AvanasoHe ot 0.13 pgo 0.95, Hanpumep, NoKpbITMEe 06f1acTM Ha MNOBEPXHOCTU
N3MEPEHUST CMNOEM 3Manu YepHOoro LuBeTa, WM MNPOM3BECTU YCTaHOBKY
KO(pdumLUMeHTa B MEHIO CUCTEMbI B COOTBETCTBUN C TUMOM NOBEPXHOCTN.

MpuMmepbl COOTHOLLUEHUS PacCTOSIHUA W OnamMeTpa U3MepUTEenbHOro naTHa
nokasaHbl Ha pucyHke Ne3.

BapunaHtbl ycTtaHoBku TemnepaTtypHoro paatyvka [OTIM1-300 nokasaHbl Ha
pucyHke Ne4.

Oatyus
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Pucynok Ne4.
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1.4.3. Cuctema KOHTPOJSIA BbICOKOro HanpsKeHuUs.

1.4.3.1 YCTPOMNCTBO KOMIMIMEKTYETCA CUCTEMON KOHTPOMA BbICOKOrO Hanps»XeHus
(CKBH). Cwucrema npefHasHadeHa [Ond NPOBEPKA Hanuuna Wnn OTCYTCTBUA
HanMps>KeHUs B 9NIEKTPOYCTAHOBKAaxX NepeMeHHOro Toka HanpsihkeHuem oT 6 o 35
kB, yactoTton 50/60 Iy,

Cuctema coctout M3 KOMMyTatopa U 6 BbICOKOBOSIbTHbLIX [AaTYMKOB A11K
KOHTpons HanpsbkeHusa a3 A, B, C Ha cbopHbix wnHax u a3 A1, B1, C1 Ha
OTXOOALUNX NIUHUSX.

Cxema nogkno4eHns cucteMbl oToOpaXkeHa B NpUnoxXeHnn A.

BbICOKOBOMbTHbIE  AaTYMKW, MOAKMIOYEHHble K COOPHbIM  LUMHAM U
SABMAIOWMECA OCHOBHbIMWU, OTHOCUTENBbHO KOTOPbLIX Mpou3BoanTCcs ¢basmpoBKa,
ob603HayeHbl — A, B, C.

BbLICOKOBOSIbTHbIE  JAaTYMKW, MOAKITOYEHHbIE K OTXOAAWMM  JIMHUAM
pacnosioXKeHHbIM, Kak npaBuo, 3a KOMMYTaLMOHHbLIM annapaTtom, 0603HaYeHb!
A1, B1, C1.

1.4.3.2 [laTymKku BbICOKOro HanpshKeHUs UMeKT ABa BapvaHTa UCNOSNHEHWS.

1 - BbIHOCHbIE OAaTUYMKM BbICOKOTO HaMNpsiKeHus, yCTaHaBMMBAKOTCA HanpoTuB
TOKOBEOYLUMX YacTen pacnpefenuTenbHOro YCTpOUCTBa Koraa YcCTaHoBKa
NOAM30SIATOPHbIX OAaTYUKOB (CM. HUXKE MO TEKCTY) KOHCTPYKTUBHO HEBO3MOXHA,
AaHHOE KOHCTPYKTMBHOE WCMOSIHEHWE 4HBNSEeTCA eauHbIM Ans Ons  Knacca
Hanps>keHns oT 6 o 35kB. abapuTHble M YCTaHOBOYHbIE pa3Mepbl JaTyuKa

Hanps>XXeHn4 BbIHOCHOIO yKa3aHHbI B NMPUITOXEHUN K.

T
i !
|
|
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2 - NnoAN30JIATOPHbIE OaTHYUKM BbICOKOIro Harps>XeHnda ycCTaHaBJIMBAKOTCA
HenocpeacrtBeHHO o4 OMOPHbIMU  N3OJTIATOPaMU pacnpegennteribHoro
yCTpOVICTBa. C y4eTOM pPa3JIN4HbIX KOHCTPYKTUBHbIX 0COBEHHOCTU OMOPHbIX
N30NATOPOB Ha Kaxxabln Knacc HanpsAaxeHund yCTaHaBJIMBaeTCA
COOTBeTCTByPOLLI,VII;I OaTHNK HanpAa>XeHun4. ra6apVITHbIe N YCTaHOBO4YHbIE pa3Mepbl

AaT4YMKOB HanpaXeHund noan3onATOPHbIX YKa3aHHbl B NMPUIoXeHunn 3.

T W
| i =~

I . i

B 3aBMCUMMOCTN OT KOHCTPYKUUN pacnpeaenMTernibHOro yCTpomucTBa 3akasyumk
MOXeT BblbpaTb nobon yaobHbIA BapuaHT WCMNOSTHEHUS BbICOKOBOSIbTHOIO
aaTtynka, obsizaTenbHbIM YCIOBMEM SBNSIETCA BbIOOP eauMHOro BapuaHTa
MCNOMHEHMA And OOHOro MeCTOpacnofioKEHUsT — COOpHbIE LWKHBbI UK
oTxoaswasa nuHua. PacctosiHne mexay gatyukamun a3 A, B, C u A1, B1, C1

JOIMKHO ObITb HE MeHee 400mMm.

1.4.3.3 CurHanbl cO BCeX BbICOKOBOSIbTHbIX OAaTYMKOB MO 3KPaHUPOBAHHOMY
npoBogy MNOCTynalT Ha KOMMYTaATop, KOTOPbIA pacnonaraetcd B OTCeke
BblKNtoyaTens, wkadge cOOopHbIX LWWH unn kKabenbHOM oTceke. KommyTaTtop
BblJaeT [daHHble Ha MoAynb  MHAMKAUMM  NO  NMOMEXOYCTONYMBOMY
YeTblpexnpoBOogHOMY UMHTepdency. Takoe pellueHue CyLWeCTBEHHO YynpollaeT

MOHTaX, MOBbILIAET HAaAEXHOCTb N 6€30NacHOCTb JKCnyataunn CUCTEMDI.

15



1.4.3.4 Kopnyc kommyTaTtopa [OOSMKEH OblTb 3a3eMfieH 4Yepe3 €ro
3a3eMnNALWMIM NPoBO PacnoNOXeHHbIM BO3e BOKOBOro KpenexxHoro oTBepcTuns
n obecneymBaTb MeTaNINYECKOE COEQNHEHNE C KOPMYCOM pacnpeaeniMTesibHoro
ycTponcTtBa. [abapuTHble M YyCTaHOBOYHble pasmepbl kommyTtatopa CKBH

YKa3aHHbl B NPUJ10>XKEHUN E.

1.4.3.5 VHaukaumsa Hanmumnsa HanpskeHus
oTobpaxaeTca Ha gucnnee Moaynga B Buae namn
COOTBETCTBYHOLLNX MNOSTOXKEHUIO Pa3UPOBKN LLNH:

daza A — BepxHsd nesas,
drasza B — BepxHsasa cpegHas,
dasza C — BepxHss npasagd,
dasza A1 — HUXHASA NeBas,
dasza B1 — HWxXHAA cpegHas,
daza C1 — HMxXHAA npaBasi.

PucyHok Ne5

das3bl, Ha KOTOPbIX €CTb HarnpsXeHue (BepXxHAd 4acTb pucyHka Neb)
oToOpaxeHbl B Buae namn c 6GokoBon 3acBeTkoW. ®Pasbl, Ha KOTOPbIX HET
HanpskeHns oTobpaxeHbl B BUAE Kpyra 6e3 BHYTPEHHEro PUCYHKA (HWXKHASA YacTb
pucyHka Neb).

16



1.4.3.6

C nomMoublo CUCTEMbI KOHTPOMS BbICOKOro HanpshkeHuss CKBH

MOXHO MPON3BOANTL «TOPAYYHO» (t)a3I/IpOBKy KabenbHbIX, BO3AYLUHbIX NUHUA U

TpaHcopmMaTopoB. 3a OCHOBY OTHOCUTENBHO KOTOPOW OydeT npou3BOAUTCS

dasmpoBka aBnstoTca dasbl A, B, C. B 1abnuue Ne3 ykasaHHbl BapuaHTbl

WHAMKALMM CUCTEMOW NPU HENpPaBUITbHON pasnMpoBKe NMUHUMN.

dasbl,

B cootBetcTBMM C Tabnvuen nHOMKaUMS COCTOSHUA pa3 yKasblBaeT Ha

dbasnpoBKN.
Tabnuua Ne3.

KOTOpblEe HeO6XO,D,I/IMO NMOMEeHATb A5iA obecneveHns I'Ip&BI/IJ'IbHOVI

I:lfl ®Paza A Paza B ®PazaC Cutyauus CocrosHue uHavkaumm a3
1| A1 B1 c1 Boe gasbi A, B, Cu A1, B1, C1 — ropsT
chasmpoBaHHbI
®a3bl A1 n B1 He
2 B1 Al C1 chasnpoBaHHbI Mo ouepeau ropat A n A1,
3 IN c1 B1 ®da3bl C1 1 B1 He BunB1, CnC1.
ca3nmpoBaHHbI HenpasunbHoe MecTomno-
4 c1 B1 A1 ®da3bl A1 n C1 He noxeHue a3 A1, B1 n C1,
cchasnpoBaHHbI OygeT ykasaHHO B 3aBMCUMOCTU
5 c1 A1 B1 Bce dasbl OT MOAKITIOYEHUSA.
He cdha3nMpoBaHHbI

B kayectBe npumepa Ha
PUCYHKe oOTOoOpakeH BapuaHT

cutyauum n.n. Ne3 tabnmubl Ne3
korma dassl B1 u C1 He
cdrasnpoBaHHbLI.

Kak ykasaHO Bbllwe, hasbl
A n A1 6yayT NOCTOSAHHO ropeThb,
a asbl B u C1, dasel C n B1
MuUraTb MO oyepenn, ykasbiBas
Ha Heobxoanmyo cmeHy ¢as B1
nC1.
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1.4.3.7 [na npoBefeHNA MpoBEPKN MPaBUMBbHOCTU MOAKNKYEHNA OAaTYMKOB
BbICOKOrO HanpshKeHUs1 BbIHOCHOMO WU  MNOAU3OMATOPHOrO Heobxoammo K
KOHTAKTHOM  NfiolWaZKe  UEHTparbHOWM  XWMbl, Haxoddwlencss  crpasa,
MNPUKOCHYTbCA  TOKOMNPOBOAALWMM  MHCTPYMEHTOM, Hanpumep, OTBEpPTKOMN,
yOoepxmBasi ero 3a MeTannundeckyto vactb. [lpn 9TOM npousongeTt 3aropaHue
COOTBETCTBYIOLWEN (ha3bl Ha gucnnee mHauvkatopa. Onepaunto nposBecTn Ons
Bcex has.
ans npoBeaeHUs NpoOBEPKU pabotocrnocobHocTH MNOSTHOCTLHO
cMoHTUpoBaHHOW cuctembl CKBH ucnbiTaTeNbHbIM BbICOKMM  HanpsiKeHneMm
HeoOXxoaAMMO nodaTb HanpsPKeHWEe Ha BCE rMaBHble Lenu pacnpeaenmreribHoro
ycTponcTtBa (MyTEM BKIIHOYEHUS KOMMYTAUMOHHONO annaparta W YCTaHOBKM
3akopoTkn mexagy dasamum A, B, C unm A1, B1, C1) 3HadyeHnem 70% - 100% ot
HOMWHaNbHOrO paboyero HanpsbkeHust pacnpegenuTenbHoro yctponctea. [pu
3TOM Ha gucnnee ¢asbl A, B, C 6yayTt ropeTsb, a A1, B1, C1 muraTte no ovepean.
KBanndukaumoHHyto npoBepky pabortocrnocobHoctn cuctembl CKBH
HeoOxoaumo npou3BoAuTb no [lporpamme ©  MeToAuKe MNPOBEOEHUS

KBanMduKkaunoHHbix ucnoitaHnn 373.348.003-04 MM pasgen 4.6.

1.5. MporpammupoBaHue, HacTpomnKa.

1.5.1. TlporpammunpoBaHMe Moaynd MWHAUKALUUWM MHEMOCXeM MNpou3BOAUTCA
opraHuMsaumen u3roToBuTENEM WM CEepPBUCHOW cnyxbon uvmMmerowen npaBo
NPON3BOaUTL CMEHY NporpaMmMHoOro obecneveHus.

1.5.2. YcTaHOBKY npou3BOAAT MpW NOAAHHOM HanpskeHun nutaHma. [lo
YyMOM4YaHuIo yCTaHaBnmBaeTcsa nobasi MHEMOCXeMa U3 CEeTKM CXeM OYepeaHoro
3akasa.

1.5.3. Tlpu HeobxogMmmocTM  nocrne  MpOBEAEHUA  MOHTaXHbIX W
MNycKOHanagouyHbiX pabot, Ans npoBefeHUss TOYHOW PeryrmpoBKM U HACTPOMKM,
MOAYNb UMeeT CepPBUCHOE MEHK, OOCTYN B KOTOPOE OnucaH B chneumanbHOM
NPUNOXEHUN K NacnopTy YCTPONCTBA.
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1.6. MapkupoBka

1.6.1. MapkupoBka yctponctea cootseTcTByeT TpebosaHnam FOCT 18620-80
N KOHCTPYKTOPCKOM JOKYMEHTaLMN.

Ha nuueBon naHenu HaHeceHb!:

- ycnoBHoe ob6o3Ha4vyeHune (Tun) yCTpomnCTBa;

- TOBaAPHbIN 3HaK;

Ha TbIfIbHOM CTOPOHE Kopryca MapKMpoBKa COAEPXKUT criefyroLime JaHHble:

- HOMWHarNbHOE HarnpsXXeHne NUTaHug;

undgpoBoe 1 bykBeHHOe 0003Ha4YeHne BXOAHbIX Lienewu;

- AaTa U3roToBMEHUS;

NOPSAKOBbLI HOMEP M34enus.

- Homep  MHemocxeMbl, COOTBETCTBYKOLIEE  pacnpenenutenbHOMy

YCTPONCTBY (MapKnpyeTcs 3aka3dnkomM nocne nporpaMmmMmpoBaHust yCTPONCTBA)

1.6.2. CepTtudumumpoBaHHble B Cucteme ceptudpukaumm « FOCT » ycTpoucTsa
MapkupytoTcs 3HakoMm cootBeTcTBua no NOCT 50460-92. 3Hak COOTBETCTBMUSA
HAHOCAT Ha  YCTPOWMCTBO, Tapy, YNakoBKY, TOBapOCONPOBOAUTENbHYHO
AOKYMEHTauUuKw B  HenocpeacTBEHHOWM  OnNuM3oCcTM  OT  TOBApPHOrO  3Haka
N3roTOBUTESS.

1.6.3. TpaHcnopTHas mapkupoBka Tapbl no NOCT 14192-96, Ha Hen HaHeCeHbI
N3o0paxeHna MaHuMNynsauuoHHbIX 3HakoB: "Xpynkoe. OcTopoxHo", "bepeuyb OT
Bnarn", "OrpaHunyeHne Temnepatypbl" (HWKHee 3HayYeHuMe TemrepaTypbl
OKpy>Kalollero BO3gyxa nNpu TPaHCNOPTUPOBaHUM M XpaHeHun MuHyc 40 °C).
MapkunpoBKa JO/mKHA HAHOCUTLCS HENOCPELCTBEHHO Ha Tapy.

MapkupoBKa BbINOSHEHA Kpackon, obecnevmBaroLLen YeTKOCTb U YNTAaEMOCTb
HagnMcen B TedeHne CpoKa XpaHeHus.
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1.7. YnakoBKa

1.7.1 YnakoBka yctponcts npoussogutcsa no FOCT 23216-78.

1.7.2 KoHcepBaumn ycTponcTBa He nognexar.

1.7.3 CoveTaHne BNOOB U BapuaHTOB TPAHCNOPTHOM Tapbl C TUNAMMU
BHyTpeHHeun ynakosku rno NOCT 23216-78.

1.7.3.1 [Ans Hyxg HapoaHoro xossauncrtea (Kpome panoHoB KpanHero Ceepa u
TpyaHogocTynHbIX panoHos) no NOCT 15150-69.

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

1.7.3.2 Ina BHYTpUrocygapCTBeHHbIX NOCTaBOK B paunoHbl KpanHero CeBepa u
TpyaHoaocTynHble panoHbl no FOCT 15846-2002.

KaTteropusa ynakoskn KY-2. TK. BY-I1-b

1.7.3.3 YcTponcTBa yknagbiBaoTCs B KOPOOKY 13 rodhpMpoBaHHOro KapToHa no
FOCT 7376-89 unn kaptoHa kopobo4dHoro rno NOCT 7933-89 npu BbINOAHEHUN
ycrnoBuin, obecnedmBarolMX MX COXPaHHOCTb NpU TpaHcrnopTupoBaHun. Macca
BpyTTO yNnakoBaHHOIO YCTPOMCTBA He LOSMKHa npesbiwath 1,0 Kr.

Pa3smepbl  KOpOOKM  OOSMKHbI  UCKMNKOYaATb  BO3MOXHOCTb  CBOOOAHOro
nepemeLweHnsa B He yCTPoncTB. Npu ynakoBbiBaHUN B 04HY KOPOBKY HECKONbKNX
YCTPOUCTB [OOS/MKHA OblTb Takke WCKNIYeHa BO3MOXHOCTb CBOOOLHOrO
nepemMeLleHna B HEN YCTPOMUCTB.

Mo cornacoBaHuo C 3aKa34nMKoM [OMNyCcKaeTCa TpaHCNOpTUpPOBaHME YCTPOUCTB
B koHTenHepax no FOCT 18477-79 c y4yeToM OOMNOSHUTESNbHbLIX TpeboBaHUN
FOCT 20259-80, npn 3TOM [JonycKaeTca ynakoBKa YCTPOMCTB B SALMKA K3
roppupoBaHHoro kaptoHa no NOCT 7376-89.

1.7.3.4 YnakoBblBaHWEe TEXHUYECKOM W COMpOBOAUTESNIbHOW AOKYMEHTauuu u
MapKuMpoBKa €€ YMNakOBKM MPOU3BOAMTCHA COOTBETCTBUM C TpeboBaHuamn OCT
23216-78.

1.7.3.5 BHyTpeHHIOI0O ynakoBKYy UM TPaHCNOPTHYH Tapy [AoryckaeTcs

M3roTaBJjinBaTb MO YepTexXamM 3aBoJa-n3rotoBuUTEN .

20



2. TexHn4yeckoe o6cny>|<|/|BaH|/|e N PEMOHT.

2.1 O6bwme yKkasaHuA
2.1.1 OkcnnyaTtaumsa u obcrnyKmBaHMe YCTPOMCTBA OOSKHbI MPOM3BOAUTLCS B
COOTBETCTBUM C HacToAwMM "PyKkoBOOCTBOM MO 3KCrnyataummn" npuv 3HadveHUax

KnumMaTuyecknx paktopos, yKa3aHHbIX B HACTOSLLEM JOKYMEHTE.
2.1.2 BO3MOXHOCTb paboTbl YCTPOMUCTBA B YCIMOBUSX, OTAIMYHbBIX OT yKa3aHHbIX,

[OMKHa COrnacoBblBaTbCA C MNPeanpustMemM - gepxkartenem nNoASIMHHUKOB
KOHCTPYKTOPCKOM OOKYMEHTauunm u C npeanpustuemM -  U3rotToBUTENEM.
HapexHocTb M [ONroBeYHOCTb YCTPOWCTB B annapatype obecneyvMBaeTcs He
TONbKO Ka4yeCcTBOM CaMWUX YCTPOWCTB, HO M MpaBuIlbHbIM BbIOOPOM pPEXMMOB U
YCNOBUIA UMX 3KchnyaTtauumm, T.e. cobniogeHnem TpeboBaHWUN, W3MNOXEHHbIX B
HacTosILLLeM TEXHNYECKOM PYKOBOACTBE.

2.1.3 Bo Bcex cnydasx akcnnyaTaumvM peKkoMeHAyeTcsi MNpUHUMaTb Mepbl,
obecneuymBatolimMe yrnyylleHMe BEeHTUNSAUMW, pauuoHaribHoe  pasMelleHue

yCcTpouncTBa.

2.1.3 lNpaBUnbHOCTL MOHTaxa YCTpPOMCTBa NpoBepdeTcs Bu3yanbHo. Jlornka
paboTbl YycTpouWcTBa nMpuM MoJade Ha [OUCKPETHble BXOAbl HOMUHANbHbIX
HaNpsXKeHU NpoBepPsIeTCA BU3yaribHO MO M3MEHSIIOLLEMYCS PUCYHKY MHOMKaTOPA.

2.1.4 TlpoBepka paboToCcnocobHOCTM  TemnepaTypHbiX  OaTYMKOB U
NPaBUNbHOCTbL MNOOKITOYEHUS B COOTBETCTBUM C WX HOMEPOM MNpOBepAeTCs
BM3yarbHO Ha gucnnee nHaukaTtopa. [na yero Heo6xoAnMo nocregoBaTesibHO K
KaXgoMy [aTyvky nogsectu nobon npegmer C TemnepaTypon, OTSIMYHOM OT
TemnepaTypbl OKpy>XatoLlen cpebl, Hanpumep, nagoHb pyku, Ha pacctosaHumn 10-
30 cm 1 HabnogaTb 3a pesynbTatamu UsMeHeHus TemnepaTtypsl. [Mpy oWNBOYHOM
pacrnonoXeHnn MpoM3BECTU YCTAHOBKY B COOTBETCTBUM C [lpunoxeHnem K
nacnopTy nHaMkaTopa.

2.1.5 TemnepamypHbIli Oam4uk s18/19emcsi onNMUYeCcKUM ycmpolcmeom,
noamomy npu cusibHOM 3anbljieHUU e20 csiedyem npodyeamb 8033YXOM.

2.1.6 [eMOHTaX MOHTMPOBAHHOIO B annapatypy YCTpPOMUCTBa [OJKEH

npou3BoanTbcs 6e3 pgedopmaumm U MexaHW4YecKoro MOBPEeXAeHUs1 Kopryca
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yCTpouncTBa.

2.1.7 PeMoHT ycTpoucTBa paspellaetcs MNpous3BoaUTbL chneumnanucrTam
npeanpuaTna — aepxartens MNOASIMHHUKOB KOHCTPYKTOPCKOM AOKYyMeHTauuu u

npegnpuaTna — N3arotoBuTesiA.

AHanms u BCKpbITUE yCTpOIZCTB, BbiLLedLnXx n3 CTpod, npon3sognT TOJIbKO
3aBod W3rotoBuTEnb. PEeMOHT wunu 3amMeHa HeucnpasHOro yCTpOIZCTBa
npon3BoanTcA Ha OCHOBaHNA FapaHTMVIHbIX 0b65a3aTenbCTB.

2.2. Mepbl 6e30nMacHOCTU

221 Tllpn o9kcnnyaTtauum UM UCNbITAHUAX  YCTPOUCTBA  Heobxoammo
pykoBogcTtBoBatbca "lMpaBunamn TexHMkM ©6e30MacHOCTU npu  dKcnyaTauum
9M1eKTPOyCTaHOBOK noTpebutenen”, a Takke TpeboBaHNAMM HACTOSLLEro
"PykoBoacTsa no akcnnyatauyumn'.

2.2.2 MoHTax, obcnyxuBaHMe W 3KchyaTauumio YCTPOWCTBa paspeluaeTcd
NPON3BOAUTL fiMLaM, NPoLLeaLWnM creunaribHy nogroToBKy.

2.1.4 PaboTbl C coegmMHUTENbHBbIM BIOKOM YCTPOMCTBA crnefyeT NpoBOAMTb Npu
00eCTO4YEHHOM COCTOSHUN.

2.1.6 B npouecce akcnnyatauuMm YCTPOMCTBA [AOIMKHbI  cobriogaTtbed
cnegywouine npasuna TEXHUKU BGesonacHocTu npu SKcnnyartayum
anekTpoyctaHoBok. O6cnyxmBaHne n 3SKcnnyatauuio yCTPOWMCTBa paspeluaeTtcs
NpoM3BOOUTL NuuaMm, npoweawmm cneuuanbHyto noarotoeky. Pabotel ©
coeauHuTenbHbIM B5IOKOM YCTPOWCTBa cregyeT NpoBOAUTb NpU 06eCTOYEeHHOM
cocToaHun. Ha kopnyce ycTponcTtBa npedycMOTPeH 3as3eMNsrWmMin BUHT C
COOTBETCTBYIOLLEN MAPKMPOBKOW, KOTOPLIN OOSHKEH MUCMOSb30BaTbLCA TOSIbKO AS1S
NPUCOeANHEHUS YCTPOMCTBA K 3a3eMIsoLWeMY KOHTYPY.

2.1.7 TpeboBaHne 6esonacHocTn OosmkHbl cooTBeTcTBOBaTh [OCT 12434-83,
FOCT 11152-82.

Mo cnocoby 3aLmTbl YerioBeka OT MOPaXeHUs SNEeKTPUYECKUM TOKOM

ycTponcTBo oTHocATcs K krnaccy 0 no NOCT 12.2.007.0-75.
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3. TpaHcnopTUpoBaHMe N XpaHeHue.

3.1 YctponctBa B YynakoBke nNpegnpuATUS - W3roTOBUTENS, a Takke
BMOHTUPOBaHHbIE B annapaTypy cnegyeTt XpaHUTb B 3aKPbITOM MOMELLEHUU Npu
Temnepatype ot MuHyc 40 go nntoc 60C nNpu OTCYTCTBUN B OKPYXKaloLLLEM BO3ayXe
KMCMNOTHbIX, LLENOYHbIX U OPYrMX arpeccuBHbIX npumecen. [onyckaeTca XpaHuUTb
YyCTPOUCTBA B YyNakoBKe MpeanpusTUA-U3roToBUTENS B  HeoTansMBaemMoMm
XpaHunuuie 1 nog HaBecoMm, a YyCTPOMCTBA, BMOHTUPOBaHHbIE B annapaTypy, - B
YCNOBUAX HeoTanIMBaemMoro XpaHunuwia, nog HaBeCOM W  Ha OTKPbITOW
nrowaake. Mpwn XpaHeHun yCcTponcTea crnepgyet  3awmuwiatb oT
HEenocpeacCTBEHHOIO BO3AENCTBUSA CONMHEYHOW peakumn, nbin, aTMOCheEpPHbIX
ocafKOB 1 Bnarm.

3.2 TpaHcnopTupoBaHue ycTtponcTs ocywectendaetca no rpynne J1 FTOCT
15150-69, konnyecTBO Neperpys3ok He bonee 4.

3.3 [onyckaeTca TpaHCNopTMpOBaTb YCTPOMUCTBO NpU TemnepaTtype OT MUHYC
40C po nnoc 70C, a 3aTeM nocne BbIAEPXKA B HOPMasbHbIX KIMMaTUYECKUX
YCNoBUAX B TEYEHMEe OBYX YaCcOB UCMOSb30BaTh 4S5 AKCnyaTaumu.

3.4 TpaHcnopTMpoBaHWe YyrakoBaHHbIX YCTPOWUCTB MOXET NpOn3BOAUTLCS
nobbiM  BUOOM TpaHcnopTa, MpefoXpaHAlWwmMM U3genuss OoT  BO3AeUCTBUSA
COJTHEYHOWN peaKkuuun, peskux CKaykoB TemrepaTyp, aTMOCepHbiX OCanKkoB W
NbinM  Cc cobnogeHneMm Mep NpPeaoCTOPOXHOCTU  MPOTMB  MEXaHUYEeCKUX
BO3OENCTBUMN.

3.5. MNorpy3ska, kpenneHve n nepeBo3ka YCTPOUCTB B TPAHCMOPTHLIX cpeacTBax
AOIMKHA OCYLWECTBNATLCA B COOTBETCTBUM C  OEWCTBYHOLWMMWU  MpaBuiamu
NepeBO30K MPYy30B Ha COOTBETCTBYKLUMX BUAAX TpaHCropTta, nNpuyemMm norpyska,
KpensieHne 1 nepeBo3ka YCTPOMCTB Xerne3HOLOPOXHbIM TPaHCNOPTOM [OSMKHA
NPOU3BOANTLCH B COOTBETCTBUN C  « TEXHUYECKUMW YCMNOBUAMWU MNOTPy3ku U
KpennieHna rpys3oB» WU «[lpaBunamum nepeBO30OK rPy30B», YTBEPXKOEHHbIMU

MWHMUCTEPCTBOM NYyTEN COOBLLEHNS.
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NMpunoxeHue A.

CTpyKTypHasa cxema noakrro4YeHuUs1 yCTpoucTBa.
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MpunoxeHue b.

Cxema ANneKTpunyeckKkas noakmnr4YeHnsa moayns.
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X1 — pasbveM ang
NOAK/TIOYEHUS MUTAHNUS
MOAYNsA U CUrHasnoBs
ONCKPETHbIX BXOAOB.

X2 — pa3beM RS-485
ANS NOAKMOYEHMS
AOMOSTHUTENbHbIX
YCTPOWNCTB

X3 — pa3bveM ans
MOAKNIOYEHNS LUMHbI
[AAaTYMKOB TeMnepaTyp
n kommyTaTopa CKBH.

X4 — pa3beM
penenHbIX BbIXOAOB
ANS NOAKIOYEHNS!
BHELUHMX YCTPOMCTB
npueMa KoMaHa
CUrHanM3aumu.

S1-S5 —
BCMOMOraTesibHble
KOHTaKTbl
UCMOSNHUTENbHbIX
YCTPOMCTB U
annapaToB rN1aBHON
3N1EKTPUYECKON Lienu.
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NPOBOAHMKA.
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NMpunoxxeHue B.

Cxema nogkndeHna kommytatopa CKBH

OaTHdnEN OaTHdEM TTMHWA CBAZK
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MpunoxeHue I.
Kop 3akasa yctpowncTtBa
KPY/KCO-MHemo-02-UUUB-NNNNNN-(CKBH)-(DDT)-(LLm)
HaunmeHoBaHue
HanpsixeHne nutaHus

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

Homep MHeEMOCXeMbl
1o cemke cxem 3aKa34yuka

Cuctema KoHTpons BbICOKOro HanpsxeHns CKBH
CKBH — ecmb
lponyck - Hem

KonunuyecTtBo gatynkoB Temnepartypbl
lMponyck -  6e3 damyukos

01T - 1 damyuk...

12T - 12 damyukos

[nnHa kabens cBA3n
lMponyck — 6e3 kabens
10m — 10 mempos

[lononNHUTENBHY TEXHUYECKYH MHOPMaLUIO NpU 3aKa3e YCTpoMCTBa HeobXxoauMo ykasaTb
B OMPOCHOM J1CTE.
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MpunoxeHnue .

raGapMTHble N YCTAaHOBO4YHbIE pa3Mepbl MOoAVYIIA.
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MpunoxeHue E.

NaGapuTHble U ycTaHOBOYHbIE pa3Mepbl aaTtuuka OTIM-300
ncnosiHeHuns 1.
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MpunoxeHue XK.

MabapuTHbIe U yCTaHOBOYHbIE pa3dmepbl gaTtuuka OTIM-300
MCMNOJIHEHUSA 2.
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NMpunoxeHue 3.

[abapuTHblEe M YCTaHOBOYHbIE pa3mepbl kKommyTaTtopa CKBH.
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NMpunoxeHune N.

[abapuTHbIE M YCTAaHOBOYHbIE pa3mepbl kKommyTaTtopa CKBH2.
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NMpunoxeHue K.

[abGapuTHbIE U YCTaHOBOYHbIE pasMephbl AaTyMKa HaMNpsKeHNs BbIHOCHOTO.
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NMpunoxeHue JI.

abapuTHbIE U YCTaHOBOYHbIE pasMepbl 4aTHYMKOB HaNpsKeHUs
NOAN30MATOPHbIX.

MafapuTHEIE pazmeps AaTduka 10KB

LD_

, 3oHa nognaiks kabens
L7
o~ o

\_ / " CKBOAHOE O BEQCTHE
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1.5

[aGapuTHLIE paameps gat4vea 20KB

30

, 3oHa nognaikn kabens

2

CxBoaHoe oTEEpCTHE
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NMpunoxeHne M.

ABTOoKanubpoBka ypoBHen kommyTtaTtopa CKBH2.

N3-3a KOHCTPYKTUBHbLIX 0cobeHHocTen wkagos KPY(KCO), pasbpoca napameTpoB
N30NATOPOB, MOrPELLUHOCTEN NPU YCTAHOBKE AATYMKOB HaNPsKeHUS BO3HUKAeT pasHuua
MEeXOy YPOBHSIMU CUrHanoB, pernctpupyembix kommytatopom CKBH. B HekoTopbix
cnyyasax ata pasHuua MOXeT MPeBbICUTb onpeaeneHHbln npeaen, n kommytatop CKBH
BbldacT owunboyHbIn pesynbTaT. Hanpumep, nycte Ha wuHbl ABC KPY nogaHo
TpexdasHoe HanpskeHne 10 kB. [lonycTum, 4TO ypoBeEHb curHana oT gatymka dasbl A B
ABa pasa npeBbllaeT YypoBHM curHanoB OT gaTtumkoB a3 B m C. T.e. pasHuua
coctaBnsier 50%, 4to 6Gonbwe MakcumanbHO gonyctumon pasHuubl B 30%. B
pesynbTate kKommyTaTop CKBH owmnbo4Ho nocuutaeT, 4To HanpshkeHwe npucyTcTByeT
TONbKO Ha dhase A.

Ons peweHnss paHHom npobnembl cxema kommyTtatopa CKBH2 (Bepcus 2)
COOEPXUT YCUNUTENN C BO3MOXHOCTBIO MNPOrpamMMHON YCTaHOBKM KoadpbdpuumeHTa
ycunenusi. B nporpammHoe obecnedeHne kommytatopa CKBH2 pobaeneHa dyHKuns
aBTOKaNMGbpOBKMU.

Kommytatop CKBH2 nogkniovaetca K MOAYMO  MHAMKAUMA  MHEMOCXEM.
BbInoONHUTL KanMbpoBKy, NPOCMOTPETb YPOBHU CUrHanoB, KOIMMMUUMEHTbI YCUIEHUS U
AP. BO3MOXHO C MOMOLLLID MEHI0O MOAyns mHAuKauuu. Ona paboTbl C MEHIO HYXHO
MCNOSb30BaTb CEPBUCHYID KHOMKY Ha IMUEBOM NaHenuM MOAyns  nHaukauuw,
Haxo4sLyCsa nog 3HakoM SApKOCTU. Bxoa B MeHI0 ocyLecTBAsieTca AnuTenbHbIM (~ 5 C)
yoepXaHuem kHornku. [Ona nepemewieHna no nyHKTaMm MEHI0 HYXHO MCMOSib3oBaTb
OoAHOKpaTHoe KopoTkoe (~0,2 ) HaxxaTne KHOMKW. Tak Kak MEeHK KonbueBoe, TO BblIOOp
MNyHKTa, cnefylowero 3a nocrneaHnM, NpMBoanT K Bblbopy nepeoro nyHkTa. [na Bxoaa
B MOOMEHI WX BbINOMHEHUS [OEWCTBUS, NpPeacTaBfsieMoro BblOpaHHbIM MYHKTOM
(Hanpumep, «kanubposka CKBH»), HyXHO ncnonb3oBaTtb AByKpaTHOe kopoTkoe (~0,2 c)
Ha)xaTne KHOMKW. BbIxog M3 MEHI0 ocyllecTBnseTcs AnuTenbHbiM (~ 5 C) yaepxaHuem
KHOTMKW.

MeHto « CKBH» cogepxuT cnegytoume nyHKTbl:

«YpOBHM curHanoBy. NMpocMOTp ypOBHEN CUrHANOB OT AATYMKOB HaMNPSKEHUS.
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«K-bl ycuneHua». [NpocMoTp KO3 OULNEHTOB YCUNEHUS.

«K-bl nonpaBoYHble». [1pOCMOTP MNOMPaBOYHLIX KOIPPUUNEHTOB (TONbKO AN
MOAYNA UHAMKALUMU UCNOSTHEHUS 3).

«Kannbposka». [poBegeHue KanmbpoBku.

«Cbpocy». OTmMeHa ycTaHOBOK KanmbpoBkn. Bo3BpaT K 3aBOACKMM HAaCTPOMKaM.

MHCcTpyKUuMAa no kanubpoBke.

[Mepen BbiNoNHEHMEM KanubpoBkn Heobxoaumo nogaTtb Ha wuHbl ABC, A1B1C1
KPY (KCO) HoMunHanbHoe TpexdasHoe HanpshkeHue.

Mpn 3anpoce cuctembl: «lpounssectn kanubposky CKBH?» wucnonbaynte
ABYKpaTHOE KOPOTKOE HaXaTue KHOMKW Ans NOATBEPXOAEHWUS WUnuM  OAUTENbHOE
yoepxaHue ana otkasa. [lpouecc kanubposBkn anutca 3-5 c¢. lpu  ycnewHom
3aBeplueHnn cuctema Bblgact coobuweHne «OK!». B npotmBHOM crniyvyae cuctema

BblAacT coobuieHne «Owmnbkal» ¢ ogHNUM U3 crieayroLLMX KOOOB:

[MpoBepbTe NpPaBUNbHOCTb
nogkntodeHna kommytatopa CKBH2 wu
LLleNTOCTHOCTb Kabens ceaAau.

Cbon cBA3M MOXET NpoM3ONTU OT
crydanHom nomexu. NosTopuTe NOnbITKY
KannbpoBKMw.

Cbon cBa3un
Kon

CKBH npegbioywen Bepcun
(6es noppepxkn  pyHkumn | 3ameHnte kommyTtaTtop CKBH2.
KannbpoBKKn)

3apeructpupoBaH YpoBeHb CUrHana
MeHbLLe 150 mB. Heobxoanmo
obecneunTb MWHUMAanbHbIM  YPOBEHb
150 mB.

3aperncTpupoBaH 4Ype3MepHO BbICOKMM
YPOBEHb CUrHamna, KOTopbl He yaarnochb
Bbicokuin ypoBeHb curHana npuBecTn K Hopme. NpumuTe mMepbl Ans
CHWXXEHNA YPOBHA CUrHana n noBTopuTe
NOMbITKY KanMbpoBKMK.

Ko 9
A | Huakmit ypoBeHb curHana

Kon
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