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Lo eknto4yeHusi 8 pabomy, He0O6X00UMO 03HaKOMUMbLCS C HaCMOosIWUM
PyKO80OCMBOM 10 3Kcrnyamauuu!
HacTtodwee pykoBoacTBO Mo akcnnyatauum (P3) npegHasHadeHo Ans
O3HAKOMIIEHMSI C NPUHUMNOM AENCTBMS M NpaBUNIOM 3KCAnyatauun Mogyns
nHankaumm mHemocxem tuna «KPY-MHemo-05» n « KCO-MHemMo-05», UMEeHYyeMOoro

B JalibHENLLEM «yCTPOMNCTBOY.

YcTponcTBo paspaboTaHo Ans NPUMEHEHUs B pacnpegennTenbHbiX wKadax
KPY, KCO wnu pgpyrux npucoeanHeHMn u cooTBeTCTBYyeT TpeboBaHUSM

TEXHUYECKNX YCNOBUMN.

HapeXxHocTb 1 JONroBeYHOCTb paboThl yCTPOMCTBa 00ecneyYnBaeTcst He TONbKO
KayecTBOM pas3paboTkM U UIroTOBMNEHUS, HO U COOMOAEHNEM  YCIOBUNA
TPaHCMOPTUPOBAHUSA, XpaHEHUSI, MOHTa)a, Hanagku u obcnyxmnBaHus. MNMoaTomy

BbINOMHEHNE BCceX TpeboBaHun PJ aBnsieTca obsasaTenbHbIM.



1. TexHU4YecKoe ornmcaHme n HasHavYeHue.

1.1. HasHa4yeHume.

1.1.1 Moagynu wuHaukauum wmHemocxem «KPY-MHemo» u «KCO-MHemo»
npegHasHayeHbl Onst oTobpakeHUs1 MOSIOKEHUSI OCHOBHbLIX annapaTtoB [faBHOW
9IEKTPUYECKON LieNn KOMIMMEKTHO pacnpeaenutesribHblx yctponucTs (KPY) n kamep
cbopHbIXx ogHocTOpoHHero obcnyxmBaHus (KCO), BGECKOHTaKTHOro W3MepEeHUs
Temnepatyp B 30HaX KOHTAKTOB, COEAVMHEHWUN, a Takke CUrHanmsaumm n CBA3N C
BHELUHMMW YCTPONCTBaAMM ynpaBreHus.

N3mMeHeHMe NonoXeHnst UM COCTOSIHUA annaparta — BKAYeHWe, OTKITIOYEHNE,
nepeBod BbIKATHOrO 3fieMeHTa W3 KOHTPOSIbHOro nonoXeHuna B pabodee, -
BU3yanbHO oTobpaxaeTca Ha WHPOPMAUMOHHOM CBETOAMOAHOM Auchree
yCTpouncCTBa.

1.1.2 [na obecnevyeHns HagexHom paboTbl KaberbHbIX NUHUA HEobXoAMMO
cneguTb 3a TeMm, 4ToObl MakcumarnbHO ANUTENbHast gonyctumasa pabouyas
Temnepatypa TOKOBeOyWU X >XWN U CoeauHeHnn Kabens He npeBblwana
AonycTUMbIX npegenoB. B npoTuMBHOM cnyyae wusonauust kabena B MecTax
neperpeBa MOXET BbICOXHYTb, MOTEPATb CBOM WU3ONSLUMOHHbLIE CBOWCTBA, 4TO
npueBeneT Kk npoboto nzonaumm kabens. MaHoc nsonaumm kabenewn, ee ctapeHms u
CPOK aKchnyataumm onpenensieTcs BO3AeNCTBUSIMU SNEKTPUYECKOro U TENSOBbIX
nosien, oCOBEHHO 3TO akTyasibHO N9 MEeCT COeANHEHNS N OKOHLIeBaHUS MYQT.

Kabenb B npouecce akchnnyatauMm MOXET HarpeBaTbCA He TONbKO OT ToKa
HOMWHAaNbHOW Harpy3ku, HO M OT TOKA KOPOTKOro 3amblkaHMs NP NOBPEXOEHUN
Kakoro finbo anemMeHTa B ceTU. B HEKOTOPLIX CriydasX TOKM KOPOTKOrO 3aMblKaHWUS
AOCTUraloT OYeHb DONbLUOrO 3HAYEHUS, YTO MPU ANEKTPUYECKOM COMPOTUBIIEHUMN,
npesBblllaloWLeM HOpMbl, B MecTe coeanHeHusi wuHbl KPY wunu KCO wmoxeTt
NPUBECTU K nop4e Kabens.

ConpoTmBneHne TOKOMPOBOAALIMX XUl mMexagy coborn B rmnb3ax U C
HaKOHEYHMKaMN  HeobXoOMMO  BbINOMHATL  Tak, 4YTOOblI  AnekTpuyeckoe
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COMPOTMBIIEHME JTOr0 y4yactka ¢ MydTonm 6bI0 He 6osblle 3NeKTPUYECKoro
CONPOTUBIIEHMUSA Yy4yacTKa TakKOW Xe OJSIMHbl uenon Xunbl. HapyweHne 3Toro
TpeboBaHMA BeOeT K MECTHOMY MeperpeBy usonsaumm mygTbl BO BpemMs paboThbl
KabenbHOW JIMHUM W BbIBOOY €€ U3 CTposA C [MpekpaweHnem rnogadu
9NEeKTpo3aHeprum notpebutenam. Heobxoanmo 4Tobbl paboume Temnepatypbl (a
Takke W TemnepaTypbl HarpeBa nNpu TOKaX KOPOTKOro 3amMblkaHusl) MecCT
COEeMIHEHUST N OKOHLIEBAHUS HE MPEBOCXOANSTM A0NMYCTUMbIX 415 XN Kabens.

B naHHOM ycTpouncTBe peanusoBaHa OYHKUMSA KOHTPOSIS TeMnepaTyp Harpesa

TOKOBEAYLLIMX XWIT U coeaUHEHUI kabens.

1.1.3. Ona obecneyeHns KOHTPOMNS BbLICOKOrO HanpsikeHUst Ha rnaBHbIX
TOKOBEOYLUMX Lienax pacnpenesiMtenibHoro yCTpomcTBa MOAYrNb KOMMIEKTYeTCs
CUCTEMOW KOHTPOSIS BbICOKOro HanpsxeHus (CKBH).

Cuctema npegHasHadeHa gna NPOBEPKM HANMMYNSA UM OTCYTCTBUS HanNpsbKeHnd
B 3N1eKTpPOYCTaHOBKaX NepeMeEHHOro Toka HanpsbkeHnem oT 6 Ao 35 kB, yactotomn
50/60 Iu.

Bo3MOXXHOCTb (ha3mpoBKU 1 onpeaesieHns pasHoCTU oasnpyemMbiX HanpsXKeHUn
KaberbHbIX, BO3AYLUHbIX IMHUA U TpaHCOPMaTOpPOB.

BriokMpoBka BKITHOYEHUA 3a3eMNAILWMX HOXEW MPU Hanuynuu Hanps>keHna Ha
TOKOBEYLUNX YaCTSX.

1.1.4. [Ina opraHnsauumn CBs3n C CUCTEMaMU BEPXHErO YPOBHA MO4YIb UMeeT

BCTpoeHHbIN nHTepdenc RS-485 ¢ nogaepxkon npotokona Modbus;



1.2. TexHNYeCcKue fAaHHble N XapaKTepPUCTUKMU.

1.2.1. O6o3Ha4YEeHNE NCNOSTHEHMI YCTPOUCTBA.
O603HavYeHne BO3MOXHbIX BapMaHTOB UCMOMHEHUs1 YCTPOWCTBa NPUBEOAEHO B

npunoxexHun I
1.2.2. OCHOBHblE TEXHUYECKME XapaKTepUCTUKM CBeaeHbl B Tabnuuy 1.

Tabnuua Ne1. OCHOBHble TEXHUYECKNE XapaKTEPUCTUKN YCTPOUCTBA.

Mapametp 3HaueHue
KonuuectBo AUCKPETHbIX BXOA0B 5
HanpshkeHue nuTaloLen CEeTU U CUrHaJI0B AUCKPETHbIX BXOJ0B 110—242
nocrosiHHoe/nepeMeHHoe, B
HomuHanbHasa noTpebnsemMas MOLHOCTb MO NOCTOSAHHOMY/NEepeMeHHOMY TOKY, BT 3/4
KonunuecTrBo kaHa/10B U3MEepeHUsl TeMnepartyp no yMosi4aHuio/ MakCMMasibHOe 3/12
KonunuecTtBo BbIXOAHbIX pesieHbIX KaHaN0B 1
HomuHanbHoe pabouee HanpsiXKeHUe KOHTAaKTOB pesie BbIXOAHbIX KaHaJ10B 220
nocr/nepem, B
HoMuHanbHbIi pabounii TOK KOHTAaKTOB peJieEHbIX BbIXOAOB, A 3
MapameTpbl AaTYMKOB YCTPOUCTBA:
MakcuMasibHOe pacCTOsiHMe OT AlAaTUMKA A0 NOBEPXHOCTU U3MEPEHUs, MM 300
OnTuyeckoe COOTHOLLUEHME PpacCTosHUA A0 obbekTa : [lnameTp nNATHa 3:1, 8:1
[Avana3oH usamepeHus temnepartyp, °C -40...+300
TeMnepaTypHbIii TMCTEpPE3nC pesieHbIX BbIXoaos, °C 10
MorpewHoCcTb U3MEpEeHNs TeMNEpaTyp Npu U3MEPEHUMN Ha NOBEPXHOCTU YEPHOI O +a4
useta, °C
Mopor HanpshxeHus cpabaTbiBaHUS AAaTYMKOB HanpsikeHns ot UHOM He MeHee, % 60
Anana3oH pabounx Temnepartyp mopyns, °C -20...+60
Amana3oH pabounx TeMnepaTtyp AaTuyuka Temnepartypbl, °C -40...+60
OTHOCUTEsIbHaA BNAaXKHOCTb Bo3ayxa, % 30—80

1.2.3. YCTPOWMCTBO MO XeNaHuo 3akasdnka MoXeT ObiTb CHaBXEHO NCTOYHMUKOM
NMUTAHUS HOMMHAIbHOIO MOCTOSIHHOrO HanpsixkeHust 48B, npu 9TOM AnanasoH
NOCTOSIHHOIO HaNpsKeHust NnTaHnsa coctasnsaeT ot 36B o 72B.

1.2.4. YCTPOMUCTBO UMeeT 5 OUCKPETHbIX BXOAOB MO OOHOMY 3aXuMMmy. TOK
BXOAHbIX Lenen Haxoamtca B AManasoHe oT 3 A0 4 MA Ha KaHan npu Hanps>KeHuu
220B.



1.2.5. ConpoTuBneHne n3onsaumm yCcTpomcTea Mexay BCEMU INEKTPUYECKU He
CBSI3aHHbLIMW LIeNsMK, a Takke MeXay HUMWU 1 Koprnycom (KpoMe pasbemMa CBA3U C
nepcoHarnbHbIM KOMMNbIOTEPOM) cocTaBnsieT He MeHee 10 Mom B HopMarbHbIX

KIMMaTU4EeCKnUX yCroBUAX.

1.2.6. JOnekTpuyeckass M30MsAUMA Mexay BCEMU HE3aBUCUMbIMU LENsIMn
yCTpOMCTBa (KpoOMe pasbema CBS3M NepcoHasribHbIM KOMMNbIOTEPOM) BblaepKUBaeT
6e3 npobos M nepekpbliTUA UcnbiTaTenbHoe HanpskeHne 2000B (adpdekTnBHOE

3Ha4yeHne) nepemMeHHoro Toka Yyactotom 50y B Te4eHne 0gHON MUHYTHI.

1.2.7. HomuHanbHble paboune 3Ha4YeHUs  BHELWIHUX  MEXaHUYECKUX
BoszaencTeyowmx dakrtopoB no NOCT17516.1-90 gna rpynnbl MeXaHU4YeCKOro

ncnosnHenna M7, npu aTom:

- BUOpaLMOHHbIe Harpyskm B gnanasoHe yactoT oT 5 o 100y ¢ yckopeHuem
1g;

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

- CEMCMOCTOMKOCTb NPV BO3AENCTBUM YCKOPEHUS 3Qg B AManas3oHe 4acToT OT 5
no 15 Iu.

1.2.8. Bung knumatndeckoro ncnosiHeHuns yctpomctea tuna YXJ1.3.1 no FrOCT
15150-69 co cnenyroLWmnMMmn YyTOYHEHUSIMM:

- TemnepaTtypa okpyxatowero sosgyxa ot muHyc 30 go nntoc 60 °C;

- OTHOCUTenbHasi BNaXHOCTb OKpyxawwero Bosgyxa o 80 % npwu
Temnepartype He 6onee nntoc 35 °C 6e3 BbiNageHUs pochl;

- aTMoccepHoe gasrneHune ot 866 Ma (650 mm pT cT.) Ao 1067 Ma (800 mm pT
CT.);

atmocdepa Tnna |l no FOCT 15150-69;

- BblcOTa Hag ypoBHeM Mops He 6onee 1000 m;

- OKpyXawLlasi cpega HeB3pblBOOMNacHas, He coaep’kaliasi TOKONpoBOAsLLEN
MbINN, arpeCCUBHbBIX ra30B N NApOB B KOHLUEHTpaUMSX, paspyLlaowmnx N3onsumnio n
MeTannbl.

1.2.9. YctpouctBo ponyckaeT npebbiBaHMe B HepabodemM COCTOSAHMM Mpwu
noBblleHHON Temnepatype no nnwc 70°C, a 3atem, nocne pAByx 4acos



npedbiBaHNS B HOPMAasibHbIX KNMMATUYECKMX YCIOBUAX OHO TMPUrO4HO K
aKcnnyatauum.
Pabouee nonoxeHwue - noboe.
1.2.10. CTeneHb 3awmLLeHHOCTHN Kopryca u BbiBogoB ycTpouncTea |IP20 no FTOCT
14254-96.
1.2.11. CpefgHui cpok cnyxbbl ycTponctea He meHee 25 neT.
1.2.12 T[lo cnocoby 3alunTbl YenoBeKa OT NMOpPaXeHUs1 ANEKTPUIECKUM TOKOM
ycTponctBo cootBeTcTBYET Knaccy 0 no FOCT 12.2.007.0-75.
1.2.13. Yctpouncteo noxapobesonacHo, noxapobesonacHoCTb obecneymBaeTcs
NpPUMeHeHNneM COOTBETCTBYIOLLMX MaTepmaros.

1.3. KoMmnnekTHOCTb

1.3.1. B KOMNNeKkT nocTtaBKu BXOAAT:

- 6nok nHamnkauum Tuna «KPY-Muemo-05» nnn « KCO-Muemo-05» - 1 wr.;

- [paTtyuku Temnepatypbl ninpomeTpudeckue OTM1-300 — B 3aBMCMMOCTU OT
3aKkasa;

- kommyTtatop CKBH ¢ KOMNAEKTOM 4aTYMKOB BbICOKOrO HanpsikKeHns — B
3aBMCUMOCTU OT 3aKasa;

- coeguHuTenbHble kabenu — B 3aBMCUMOCTU OT 3aKasa;

- nacnopTt - 1 WT. Ha KaXxgoe usgenve Unu Ha rpynny u3gesnuvm;

- PYKOBOACTBO MO 3KCnriyaTtauum - B KOSiM4ecTBe, OrOBOPEHHOM B 3aKase.

1.3.2. lloctaBngeTca mMoAynb C MOMHbIM 3anporpaMMMUpPOBaAHHbLIM MaKeTOM
MHeMocxeM, pa3paboTaHHbIM Mo KOHKPETHOro 3akasyuka.



1.4. PaboTa n nogknoyeHne ycTpoucTaa.
CTpyKkTypHasa cxema NOAKNIYeHUs YCTPOMUCTBaA NpuBeaEHa B NPUNoXxeHumn A.

1.4.1. Moaynb MHAUKaALUN MHEMOCXEM.

1.4.1.1 YCTpOMCTBO COCTOUT U3 MMUKpPOMpoLEeccopa, Yy3na nuTaHus,
XWOKOKPUCTaNNM4Yeckoro  MHAuKaTopa, BXOAHbIX  y3noB. BxogHon  ysen
npegcraenser cobor onTU4eckn pasBs3aHHbIA [EeTEeKTOpP MOCTOSIHHOro  Unu
NepeMeHHOro HanpsXeHus. YCTPOMCTBO NPOrpaMMuUpoOBaHUA He BXOOUT B
KOMMIIEKT MOCTaBKW.

BxogHown y3en dopmMupyeT  NOrm4eckun curHan ans BXoda
MUKPOKOHTponnepa. MuUKpoKOHTposnep B COOTBETCTBUU C 3aNIOXXEHHOU JTOMMKOW
ynpaesnseT BbIBOAOM WHOpMaLMM Ha CBeToaMOOHbIN Aucnnen. Xapaktep
BbIBOAMMOM MHOPMaLMN 3aBUCUT Kak OT pexmnma paboTbl YCTPONCTBA, Tak U OT
COCTOSIHUSI ANCKPETHbIX BXOO0B.

KOHCTPYKTUBHO YCTPOWUCTBO BbIMOSIHEHO B BUAE MeTarinyeckoro Kopnyca
C HWKHUM N DOKOBbIM NOACOEANHEHUAMU BHELIHUX NPOBOAHMKOB. Ha nuueson
naHenn pacnorioXXeH BbICOKOKOHTPACTHLIN CBETOAMOOHbIA aucnnen. B HuxHen
4YacTn YCTPOWCTBA PACMONOXEH COEANHUTENbHLIN pa3dbeM X1 Ans NogkntoYeHus
ANCKPETHbIX BXOAOB, Lenen nutaHusa n 3asemMnsiouwero nposogHuka. C nesoMu
CTOPOHbI YCTPOWCTBA pacrofnoXeHbl pasbembl: X2 - OnA  NOAKMHOYEHUN
AOMNOJSTHUTENbHbIX BHELWHUX YCTPOMUCTB MO WHTepdency RS-485, X3 - gnga
NOOKITOYEHNS WHBI AaTYNKOB TemnepaTtyp u kommyTtaTtopa CKBH, X4 - pasbem
perievHbIX BbIXOAOB ONS MOAKIOYEHUS BHELLUHUX YCTPOMCTB npuema KomaHzg
CUrHanusaumn. Ha nuueBon naHenu pacrnonoXxeHa cepBUCHasa KHOIMKa.

[[@abapuTHble U yCTaHOBOYHbIE pa3Mepbl MOAYNSA NMPUBEOEHbLI B NPUMOXEHUM
. Moaynb wMHOMKaAUUM MMeeT MNPOYHbIN MeTannuyeckun Koprnyc. YcTaHoBKa
NpOn3BOAMTCA Ha ABEepb UMK NepedHIo NaHernb pefieMHoro wkadga ¢ NoMoLLbo
BokoBbIX OMKCATOPOB.

1.4.1.2 MexaHn4eckasi ycTaHOBKa YCTPONCTBA Ha 06BbEKTE OCYLLLECTBNSETCS B
COOTBETCTBUU C YCTAHOBOYHbLIMW pa3MepamMu C MOMOLLIbIO YeTbIpex (pukcaTopos
Ha DOKOBbLIX CTOPOHAaXx YCTPOUCTBA.

1.4.1.3 T[lepen BknwYeHMeM KW BO BpemMs paboTbl MoOAyNb MHAWKALUK

MHEMOCXEM OOSTKEH ObITb HaAEXHO 3a3eMfieH 4Yyepe3 KOHTakT 8 pasbema X1
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HWXHEeN YacTu Kopnyca.

1.4.1.4 BHewHne  onekTpuyeckme Uenn  nogknwyarTca K 6roky
COeQUHUTESNIbHOMY,  pacrofioXeHHOMY B HWKHEW  4YacTu  YCTPOWUCTBA.
CoeanHuTenbHbIM 610K gornyckaeT NoacoeuvHeHne nof BUHT OAHOro unm OByX
OOWHAKOBbLIX MPOBOAHMKOB OOWKMM ceyeHnem OO0 2,5 Mm? BKIOYUTENBHO U
cevyeHnem He meHee 0,5 mMm? kaxabin. Cxema anekTpuyeckasi NoaKMYeHUs
MoAynsa npuBegeHa B npunoxeHnn b.

[MopsagoK  MNOOKMIOYEHMST  CUMHamnbHbIX — LEnen  npou3BOAUTCA  COrfacHo
YCTaHOBJIEHHON MHEMOCXEMEe 3arpy>XeHHOM B YCTPOMCTBO.

1.4.1.5 TlogknioyeHne periemHbIX BbIXOOOB YCTAHOBMIEHHbIX B pa3sbemMe X4
npounssogutcsa cornacHo cxeme [lNpunoxeHus B: COM - obwmin koHTakt, NO -
HOpMarnbHO Pa3oMKHYTbIN KOHTaKT, NC - HOpMarnbHO 3aMKHYTbIN KOHTaKT.

Mo ymon4yaHuilo pernenHble BbIXOA4bl 3anporpamMMmMpoBaHbl Ha OGrOKNMPOBKY
BKMNIOYEHNSA 3a3EMIISIOWNX HOXEN NPU OBHaPY)XEHUN HanUuus HanpsXKeHUsa Ha
TOKOBEOYLUMX YacTax nwbon u3 d¢as, pacnofioKeHHbIX 3a KOMMYTaLWUOHHbLIM
annapaTom.

1416 B uensax yMeHblleHUss nOoTPebneHns OnekTPO3HEPruM CXeMOW
AVCKPETHbIX BXOOOB PEKOMEHAYeTCs HeraTuBHas norvka paboTbl OUCKPETHbIX
BXOAOB: BO BpeMs pabo4vyero COCTOSIHUS pacnpefenuTenbHbIX YCTPOUCTB
HanpsbkeHMe Ha OUCKpeTHble BXOObl He rnogaeTcsl, BCroMoraTesSibHble KOHTaKThbl
MCMNOSTHUTESbHbIX YCTPOMUCTB M annapaToB rnaBHOM anekTpuyeckon uenn Ne1-NeS
(MpunoxeHne B) HaxogosaTcs B pa3OMKHYTOM COCTOSHUM.

PekomeHgyemas Hymepauma kaHanoB eguHa onga nobbiX MHEMOCXEM — crieBa
Hanpaso, cBepXy BHWU3. [pumep nogknodeHus nokasaH Ha PucyHkax Ne3 n Ne4, B
Tabnuuye No2.

BbICOKOBOMbTHBIA BbIKMOYATENb B AaHHOM nNpuMepe npuBsi3aH K KaHany
avckpeTHoro Bxoga Ne1, BbikaTHOM anemMeHT rnpuBda3aH K Bxogam Ne2 mn Ne3 c
peanuaaunen NOornkn NpoMeXXKyToOUYHOro NONOXKEHUA: Koraa HanpsikKeHUst HET HU Ha
Bxoge Ne2, HM Ha Bxoge Ne3, MHEMO3HaK BbIKATHOIMO 3dfNeMeHTa Muraer,

CUMBONUN3NPYS MNPOMEXYTOYHOE MOSIoXKeHMe. 3aseMnsarwmMn  pasbeanHUTENb
npuesa3saH Ko Bxoay Ne4.
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PucyHok Ne3 PuicyHok Ne4

Tabnuua Ne2.

OnckpeTHbIA BXOA

HanpshxeHus Ha Bxoae HeT

Hanpsh»keHue Ha Bxoae ecTb

AvckpeTHbin Bxoa N21 | BB Bk/toyeH BB oTknto4eH
AvckpeTHbin Bxoa N22 | B BbikayeH B2 BkauyeH
AnckpeTHbin Bxoa N3 | B3 BkaueH B3 BbikaueH
AnckpeTHbin Bxoa N94 | 3P oTkntoYeH 3P BKJIHOYeEH
AvckpeTHbin Bxoa N5 | PesepB Peseps

1.4.2. BeCKOHTaKTHbIN TemnepaTypPHbIA KOHTPOSb.

1.4.2.1 C nNomMoLLb0 NUPOMETPUYECKNX TemnepaTypHbix aatymkos OTI1-300

MOAYNb B HENpPepbIBHOM peXxume rnpom3BoauT OECKOHTaKTHOe Wu3MepeHune
Temnepartypbl BaXXHbIX 30H rMaBHbIX Lienen pacnpegenmresibHoro yctponctea —
KOHTaKTOB BbICOKOBOJSIbTHOIO BbIKMOYATENA UNU pasbeguHuTens, coeguHeHun
COOPHBbIX LUMH, MecTa CoeMHEHNSA N OKOHLEBaHUS KabenbHbIX MyT.

[ns BbiBOOA Ha JAucnnen OKHa [aHHbIX TemnepaTypbl Heobxoanmo
NPOM3BECTM OLHOKpATHOE HaXaTue KHOMKW, PacnorfioXXeHHOW nog Aucnneem
moaynsa. [na  Bossparta

K OKHY MHEMOCXEMDbI HeO6XO,£I,I/IMO NOBTOPUTb



O[JHOKpaTHOe HaXaTue AaHHOW KHOTKW.

N3mepeHne TemnepaTypbl NpoM3BOAUTCS OaTynkoMm  Temnepatypsbl
nupometpuydeckum OTIM-300, pucyHok Ne1.

Pucynox Nel. Buemnuit Buj
natuuka JITTI-300

Kaxgbl JaT4YnK ONUMOHanbHO MOXET OblTb CHabXeH fa3epHbIM ykasaTenem
LeHTpa U3MepaeMoro naTHa Ha MOBEPXHOCTUM uaMepeHud. Bce mamepeHHble
3HayeHus TemnepaTypbl OTOBpaXalTCa Ha IKpaHe gucnes.

Mpn HeobxogMmocT nNo TpeboBaHMIO 3aka3yMka KaHan pene MOXHO
3anporpammMmumpoBatb Ha  Temnepatypy cpabaTtbiBaHusl, 3agaBaTtb MO
MakCMManbHOM  HOPMWPOBaHHOM  TemnepaType U WUCNOMb3oBaTb  Kak
CUrHanuaupyoowlyto gna gucnetdyepa (onepatopa), 5nmMbo Kak  PyHKUMIO
ynpaBneHus  perynupylowmumMm  YCTPOMCTBOM,  Hanpumep,  BEHTUSISTOPOM
oxnaxgeHusi.

3akas3yMk MOXeT YCTaHOBUTb B Koge 3aka3a Heobxoammoe KOnmM4ecTBO
TemnepaTypHbIX KaHanoB Ang obecrnedyeHns OOMMKHOrO0 KOHTPOMSA KOHTaKTOB U

coeuvHeHMn B g4erke. Hymepauma ©n MeCTO pacrnofioXeHuUs OaTyYMKoB
NPOMNUCbLIBAKOTCA B COOTBETCTBUMN C KOAOM 3aKa3a B npunoxeHuu B.

1.4.2.2 TogknoveHne TemnepartypHblx gatdunkos OTIM1-300 nponssoanTca no
napannenoHon cxeme (puc. Ne2), coeguMHeHMe BbINOSTHAETCA OAHUM Kabernem
(wnendom). PekomeHgyembin Tnn kabensa Lappkabel Unitronic LIY CY 4x0,34 c
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9KpaHuMpyroLen oBONMOYKON MNOAKMNKYaAeMOM K S KnemMme pasbemMa OaTyuKoB.
JlononHuTenbHaa MHopMauusa 0 NOAKITHYEHUU B npunoxeHun I,

Nenn

Ne1

e

> [

[

2| S
3D
2| S
3D

1|5

PucyHok Ne2. Cxema nogknoveHust gaT4nkos

1.4.2.3 PacnonoxeHue gatyuka temnepatypbl OTIM1-300 oTHocuTenbHO obbekTa
n3MepeHna nokasaHo Ha pucyHke Ne3. [lonycTumoe M30MSUMOHHOE pacCTOsiHUE
OT Kpasi OKynsipa AaTtyuka OO0 TOKOBeAyLUeW LUMHbI LOIMKHO OblTb HE MeHbLlue
yCTaHoBJIeHHOro TpeboBaHusiMu TY Ha pacnpegenuteribHoe YCTPOUCTBO U ero
KOPNycHble AOeTanu, a Takke [OOMMKHO BblAepXmnBaTb KpaTKOBPEMEHHOE
ncnblTaTenbHOE HaNpsHKeHne NPOMBbILLIIEHHON YacTOoThl.

[TT-300 200 ; L D 100mm

-
O‘-
-
L

PucyHok Ne3a. PacnonoxeHune gatdunka OTIM1-300 ¢ onTUYECKMM COOTHOLLEHNEM
3:1.

11



300
250

ATMN-300 200

PucyHok Ne36. PacnonoxeHnue gatymka ATM1-300 ¢ onTM4eckMm COOTHOLLEHNEM
8:1.

Heobxoommo yuntbiBaTb MpU YCTAaHOBKE AaTyuKka, YTO pacCTosiHME OT LieHTpa
N3MEPUTENBLHOIO NATHA OO0 LUeHTpa yKasaTenbHOro nsTHa fas3epHoro ykasaTtens
coctaBnser 8MM. [abapuTHble W YCTaAHOBOYHbLIE pa3mepbl OECKOHTAKTHOro
fartymka TemnepaTtypbl ykasaHbl B [punoxexunn L.

1.4.2.4 TemnepaTypHbIN JAaTYUK OOSDKEH OblTb 3a3eMI1EH Yepes ero OCHOBaHuMe
K KOpPMyCy KOHCTpPYKUuKM wanbon uapanawouwen n obecneymaTb MeTannmyeckoe
coeJMHEeHue C KoprycoMm pacrnpenenuTtensHOro ycTponcTaa.

1.4.2.5 [Ina obecneyeHns ykaszaHHon B Tabnuue Ne1 norpelwHocTn namepeHuns
TemnepaTyp HeobXoOMMO MPOM3BOAUTL MNOLFOTOBKY MOBEPXHOCTU, MOCKONbKY
pasHble MaTepuanbl WUMEKT pasHble KO3MPMUUMEHTbI TEnnousnyyeHus B
ananasoHe ot 0.13 go 0.95, Hanpumep, nokpblTUe obrnacTu Ha MOBEPXHOCTU
N3MEPEHNA CrNoeM 9Manu YepHoro LuBeTa, WM  MPOU3BECTU YCTaHOBKY
KoadhdumUMEHTa B MEHIO CUCTEMbI B COOTBETCTBUM C TUNOM MOBEPXHOCTMN.

NMpumMepbl COOTHOLWLEHUS PacCTOAHUA U AnamMeTpa U3MepUTEeribHOro NATHa
ANA patyuka € onTuyYeckum cooTHouweHuem 3:1 um 8:1 nokasaHbl Ha
pucyHkax Ne3a, 36. OnTnyeckoe COOTHOLIEHME AaT4yMKa YyKasbiBaeTCA Mnpu
3aKase B OMPOCHOM JIUCTE Ha CUCTEMY.

BapunaHtbl ycTtaHoBkM TemnepaTypHoro paatymka [OTM1-300 nokasaHbl Ha
pucyHke Ne4.

12
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] | TR TAEMNBPATY DI 3

Pucynok Ne4.

1.4.3. Cuctema KOHTPONA BbICOKOro HanpsXeHusl.

1.4.3.1 YCTPOMNCTBO KOMIMIEKTYETCS CUCTEMOWN KOHTPOSISI BbICOKOIrO Hanpsi»XeHUs
(CKBH). Cuctema npegHasHadyeHa On9 MNPOBEPKU HanMMyuuMst WK OTCYTCTBUSA
HanNpsH>KeHUs1 B 9NeKTPOYyCTaHOBKaxX NepemMeHHOro Toka HanpsbkeHmem ot 6 oo 35
kB, yactoton 50/60 Iy,

Cuctema coctouMT M3 KOMMyTaTopa M 6 BbICOKOBOMbLTHLIX LaTYMKOB ANS
KOHTpona HanpsbkeHna a3 A, B, C Ha cbopHbix wuHax n das A1, B1, C1 Ha
OTXOAALNX NUHUSX.

HocTynHbl OBe Bepcun KommyTaTopa, Bepcust 1 (kog 3akasa -CKBH-) um
Bepcna 2 (kog 3akasa -CKBH2-). Bepcus 2 otnunuyaetca oT Bepcumn 1
pasfenbHbiM  MOAKMIOYEHNMEM KaXKOOro Jartymka HarnpsbkeHus 1 Hanuyanem
BCTPOEHHOM (PyHKUMW aBTOMATMYECKOW KanmnbpOBKM YpPOBHEW [OATYUKOB.
NHpopmauma o rabapuTHbiXx pasmepax, cxemax MnooKMYEeHUS N PyHKUMK

aBTOMAaTMYECKOM KannmbpoBKN YPOBHEN HAXOAUTCS B MPUITOXKEHUSX.

13



Cxema noaksioveHns cuctembl 0OTobpaxkeHa B NpurioxeHun A.

BbICOKOBOSIbTHBIE  OaTYMKW, MNOAKMKOYEHHblE K COOPHbIM  LWUMHAM U
ABMAOLWMECA OCHOBHbLIMW, OTHOCUTENBbHO KOTOPbLIX MPOU3BOAUTCA (pasvpoBKa,
obo3HauveHbl — A, B, C.

BbICOKOBOSIbTHBIE  OAaTYMKK, MOAKITIOYEHHbIE K OTXOOSALWMM  JNIMHUAM
pacnosioXXeHHbIM, Kak npaBusio, 3a KOMMYTaLMOHHbLIM annapaTtom, 0603HaYeHbI
A1, B1, C1.

1.4.3.2 [laTyMKu BbICOKOrO HanpsXeHna UMerT ABa BapyaHTa UCMONHEHWS.

1 - BbIHOCHbIE OAaTUYMKM BbICOKOIO HaMpsiKeHus, yCTaHaBMBalTCA HanpoTus
TOKOBEOYLUMX YacTen pacrnpenenuTenbHOro YCTpoMUCTBa Korga ycTaHOBKa
NOON30NATOPHbIX 4ATYMKOB (CM. HWXKE MO TEKCTY) KOHCTPYKTUBHO HEBO3MOXHA,
AaHHOEe KOHCTPYKTUBHOE WCMNOSIHEHME SABMSETCA eOuHbIM ONns Ans  Kracca
HanpsbkeHust oT 6 Ao 35kB. MabapuTHble N YCTAHOBOYHLIE pa3Mepbl gaTyuka

HarnpsaxeHna BbIHOCHOIO yKa3aHHbI B NMPUIoXeHnn K.

;

T -'5 A

HanpsKeHNss ycTaHaBNUBAOTCS
HenocpeAcTBEHHO MNoA  OMOPHbIMU  U30MATOpPaMu pacnpenenuTenbHoro
ycTponctBa. C y4eToM pasnnyHbiX KOHCTPYKTMBHbLIX OCOOEHHOCTU OMOPHbIX
N30MNSATOPOB Ha KaXKablN Knacc HanpskKeHns ycTaHaBnBaeTCcs
COOTBETCTBYIOLUNA AATYNK HaMNpsKkeHNs. [abapuTHbIe U YCTaHOBOYHbIE pasMepbl

OaTHYMKOB HaNpA>XeHnsa Nogn3onAaTOPHbIX YKa3aHHbI B NPUIOXXeHnn 3.
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B 3aBMCUMMOCTU OT KOHCTPYKUUN pacnpeaenntenbHOro yCTpoMCcTBa 3akas4uk
MOXeT BblOpaTb nOON yOoOHbIN BapuaHT WCMOSHEHUS BbICOKOBOJSIbTHOIO
aaTtyvka, obs3aTenbHbIM - YCroBMEM ABNSIETCS BbIOOPp e€aMHOro BapuaHTta
MUCMOMHEHNs1 ANs OOHOro0 MECTOPacnoNnoXeHns — COOpHble LWWHbI  KUnAn
oTxoddwasa nuHmna. PacctoaHue mexay gatymkamu gpas A, B, C n A1, B1, C1

JOJTKHO ObITb HE MeHee 400MMm.

1.4.3.3 CurHanbl cO BCEX BbICOKOBOJSIbTHbIX AAaTYMKOB MO 9KPAHUPOBAHHOMY
npoBoAdy MNOCTynawT Ha KOMMYyTaTop, KOTOPbIA pacrnofiaraeTcd B OTCeEke
BblKNoyaTens, Lwkadge COOpHbIX LWWH UM KabenbHoM oTceke. KommyTtatop
BblJAa€T [OaHHble Ha MOAyNb  WHOMKAUMM MO MOMEXOYCTOMYMBOMY
YeTblpexnpoBogHOMY UMHTepdency. Takoe pelleHne CyweCTBEHHO ynpollaeT

MOHTaX, NOBbILLAET HAAEXHOCTb U 6€30MacHOCTb aKcnnyataunm CACTEMBbI.

1.4.3.4 Kopnyc KommyTatopa [OOSMKeH OblTb 3a3eMfieH 4epes e€ro
3a3eMNAKLWMA NPOBOA PACMNOfIOXEHHbIN BO3re HOKOBOro KpeneXXHoro OTBEPCTUS
n obecnevnBaTtb MeTanNIMYECKoe COeANHEHME C KOPNYCOM pacnpeaenmTenbHOro

ycTponctBa. [abapuTHble M YyCTaHOBOYHble pa3mepbl kommyTtatopa CKBH
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YKa3aHHbI B NMPUJTOXKEHUN E.

1.4.3.5 VHOukaumnsa Hanmumnsa HanpsikeHus
oTobpakaeTcda Ha gucnnee Moaynga B Buae namn
COOTBETCTBYHOLLNX MNOSTOXKEHMIO DA3UPOBKN LLNH:

raza A — BepxHss nesas,
drasza B — BepxHsas cpegHsas,
dasza C — BepxHssa npaBag,
draza A1 — HUXHANA NeBas,
daza B1 — HWXHAA cpeaHsis,
daza C1 — HWKHAA npaBasi.

PucyHok Ne5

da3bl, Ha KOTOPbIX €CTb HanpsbkeHne (BepxHsst 4acTb pucyHka Neb)
oTobpaxeHbl B Buae namn ¢ 6okoBon 3acBeTkon. Pasbl, Ha KOTOPbIX HET
HanpsbKeHus, oTobpaxkeHbl B BUAE Kpyra 6e3 BHYTPEHHEr0 pUCYHKa (HMKHSAS YacTb
pucyHka Neb).

1.4.3.6 C nomowbd CUCTEMbI KOHTPONS BblicOKOoro HanpsbkeHns CKBH

MOXHO MPOU3BOAUTL «ropsAYvyro» (Pas3mMpoBKY KabesibHbIX, BO3AYLUHbIX FIMHUA Y
TpaHcopmaTopoB. 3a OCHOBY OTHOCUTENbBHO KOTOpOW OyaeT npoun3BoanTCS
dasmpoBka asnsaTca dasbl A, B, C. B Ttabnuue Ne3 ykasaHHbl BapuaHThbl
WHAOWKALMM CUCTEMOW MPU HenpaBunbHOM (ha3npoBKe NUHUN.

B cootBeTcTBMM C Tabnuuen uHOMKauMsi COCTOAHUA pa3 yKasbliBaeT Ha

dasbl, KOoTOpble HeoOXoAMMO TMNOMEHATb ANnA  obecnevyeHust npaBUIbHON

dbasnpoBKu.
Tabnuua Ne3.
I:‘fl ®Paza A daza B ®PazaC Cutyauusn CocTosiHne uHankaumm a3
1 A1 B1 c1 Bee dasel A B, C n A1, B1, C1 — rops
c(hasmpoBaHHbI

16




®a3bl A1 n B1 He
2 B1 Al C1 chasnpoBaHHbI Mo ouepeau ropat A n A1,
3 A1 c1 B1 ®dasbl C1 n B1 He BunB1, CnC1.
cpasnpoBaHHbI HenpasunbHoe mecTono-
®a3bl A1 n C1 He noxexuve ¢as A1, B1n C1,
4 C1 B1 A1
cha3mpoBaHHbI OyneTt ykazaHHO B 3aBUCUMOCTU
5 c1 A1 B1 Bce dasbl OT NOAKINIOYEHNS.
He cpa3mpoBaHHbI

B kayectBe npumepa Ha
puUcyHke oTobpaxeH BapuaHT
cutyaumm n.n. Ne3 tabnuupbl Ne3
EB korma dasbl B1 u C1 He
crasnpoBaHHbLI.

Kak ykasaHo Bbilwe, ¢hasbl
A n A1 6ygyT NOCTOSAHHO ropeTb,
a asbl B 1 C1, dasel C n B1
Muratb No oyepeaun, ykasbiBad
Ha Heobxoanmyto cmeHy ¢as B1
nC1.

BB

1.4.3.7 [1na npoBegeHns NpoBEPKU MNPaBUIIbHOCTU MOAKMNKOYEHUS OaTYMKOB
BbICOKOrO HanpsikeHusi BbIHOCHOrO WM NOoAU3ONATOPHOro HeobxoguMmo K
KOHTaKTHOM  Mnowagke  UeHTpanbHOM  XWnbl, Haxodsuweucs  cnpaea,
NMPUKOCHYTbCA  TOKOMPOBOASALMM  MHCTPYMEHTOM, Harnpumep, OTBEPTKOW,
yaepXxmBas ero 3a MeTannunyeckyro 4vactb. [lpn 9TOM npousongeTt 3aropaHue
COOTBETCTBYWOLLEN ha3bl Ha aucnnee uHamkatopa. Onepauunto npoBecTy Ans
Bcex dhas.
nsa npoBeaeHns NPOBEPKU paboTocnocobHOCTH NOSTHOCTLHIO
CMOHTMpoBaHHOM cuctembl CKBH wucnbiTaTenbHbIM BbICOKMM  HanpsikeHnem
HeobxoaAnMMO nodaTb HanpshkeHMe Ha BCe rMaBHblE LEenu pacnpeaenmntenbHoro
ycTponcTBa (MyTEM BKIIHOYEHUS KOMMYTAUMOHHOrO annapata M YCTaHOBKM
3aKopoTKn mexay dasamu A, B, C unn A1, B1, C1) 3HayeHnem 70% - 100% ot

HOMWHaNbHOIO paboyero HanpskeHus pacnpeaennuTensHoro yctpownctea. lMpu
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9TOM Ha gucnnee dasbl A, B, C dyayTt ropeTb, a A1, B1, C1 muraTtb no ovepem.
KBanndukaumoHHyto npoBepky pabotocnocobHoctn cuctembol CKBH
Heobxogumo npousBoauTb no [lporpamme w©n MeToAMKE NpPOBEOEHUS

KBanndukauMoHHbIX ucnoitaHum 373.348.003-04 MM pasgen 4.6.

1.5. MporpaMmmupoBaHune, HacTpomnkKa.

1.5.1. lMporpammunpoBaHne mMoayna WHOMKAUUM MHEMOCXEM MNPOU3BOLUTCS
opraHu3aumen W3roToBUTENEM WM CEPBUCHOW CryXO0on unmerowen npaso
NpPOU3BOAUTL CMEHY NMPOrpaMMHOro obecrneyvyeHums.

1.5.2. YcTaHOBKY MNpou3BOAAT MpW MNOLAHHOM Hanps>keHun nutaHus. [lo
YMOJYaHUI0 yCTaHaBnmBaeTcs nbass MHEMOCXeMa M3 CETKM CXEM OYepeHOoro
3akasa.

1.5.3. Mpn  HeobxoguMmocTM  nocne  NpoBeaeHus MOHTaXHbIX U
NnycKoHanago4yHblx paboT, Ana NpoBedEeHUs TOYHOM PEryrmMpoBKM U HACTPOWKW,
MOAOYyNb MMEET CEPBMCHOE MEHI0, OOCTYN B KOTOpOe OnucaH B cneumasibHOM
NPUNOXEHNN K NAcnopTy YCTPOMCTBA.

1.6. MapkupoBka

1.6.1. MapknpoBka yctponctsa cootseTcTByeT TpeboaHusam FTOCT 18620-80
N KOHCTPYKTOPCKOM OOKYMEHTaLMN.

Ha nuueBon naHenu HaHeCeHbI:

- ycnoBHoe o6o3HavyeHune (Tun) yCTpomncTBa;

- TOBapHbIN 3HaK;

Ha TbInbHOM CTOPOHE KOopnyca MapKUpOBKa COAEPXUT crneayroLline gaHHble:

- HOMWHaNbHOE HanpshKeHne NUTaHus;

- undgpoBoe 1 bykBeHHOe 0003HaYeHe BXOAHbIX Lienewu;

- aaTa U3roToBreHUs:;

- NOPSAKOBbLIN HOMEP MU34enus.

- Homep  MHeMoOCxeMbl,  COOTBETCTBYHOLlEE  pacnpeaenmrTerisHoMy
YCTPOMCTBY (MapKnpyeTcs 3aka3ydnmkoM nocre nporpaMmMmpoBaHunst yCTPOUCTBA)

1.6.2. CepTtudunumpoBaHHble B Cucteme ceptudpukaumm « FOCT » ycTponcTsa
MapkmpytoTca 3HakoMm cootBeTcTBua no OCT 50460-92. 3Hak COOTBETCTBUS
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HAHOCAT Ha  YCTPOUCTBO, Tapy, YMakoBKy, TOBapPOCOMNPOBOAMTESbHYIO
OOKYMEHTauM0 B HenocpeacTBeHHoM  6nmM30CcTM  OT  TOBApHOro  3Haka
N3roTOBUTENS.

1.6.3. TpaHcnopTHasa mapkupoBka Tapbl No FOCT 14192-96, Ha Hen HaHEeCeHbI
N3obpaxxeHns MaHUNYyNAUMOHHbLIX 3HaKoB: "Xpynkoe. OcTtopoxHo", "bepeyb OT
Bnarn", "OrpaHudyeHne Temnepartypbl" (HWXKHEe 3HavyeHue TemnepaTypsbl
OKpy>Kalllero Bo3gyxa MNpu TpaHCNOPTUPOBaHUM M XpaHeHun MuHyc 40 °C).
MapkupoBKa gOmKHa HAHOCUTLCA HENOCPEACTBEHHO Ha Tapy.

MapknpoBka BbIMOSIHEHA Kpackon, obecneymBalolen YETKOCTb N YATAEMOCTb
HaZNUCeN B TeYEeHME CpoKa XpaHEeHWs.

1.7. YnakoBKa

1.7.1 YnakoBka ycTpouncts npounssogutca no FOCT 23216-78.

1.7.2 KoHcepBaLmm yCTpOMUCTBa He nognexar.

1.7.3 Co4eTaHue BNOOB U BapuUaHTOB TPAHCNOPTHOM Tapbl C TUNaMU
BHYTpeHHen ynakosku no NOCT 23216-78.

1.7.3.1 na Hyxa HapoAgHoro xossinctea (kpome panoHoB KpainHero Cesepa u
TpyaHoZocTynHbIX panoHos) no NOCT 15150-69.

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

1.7.3.2 [Ina BHYTpUrocygapCTBEHHbIX NOCTaBOK B panoHbl KpanHero Ceepa u
TpyaHoZocTynHble panoHbl no FOCT 15846-2002.

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

1.7.3.3 YcTponcTBa yKnagbiBaloTCsl B KOPOOKY N3 rodprMpoBaHHOrO KapToHa no
FOCT 7376-89 unun kaptoHa kopoboyHoro no NOCT 7933-89 npu BbINONHEHUN
ycrnoBun, obecrneymBaloWmnx MX COXPaAHHOCTb Npu TpaHcrnopTuposBaHun. Macca
OpyTTO yNnakoBaHHOro YCTPONCTBA He AoSkHa npeBblwatb 0,9 kr.

Pasmepbl  kOpOBKM  OOMKHbI  UCKMOYaTb  BO3MOXHOCTb  CBOOOAHOro
nepemeLleHnsa B HeN yCTPONCTB. pu ynakoBbiBaHUN B OLHY KOPOOKY HECKOSTbKUX
YCTPOMUCTB [AO/MKHaA OblTb Takke WCKMYeHa BO3MOXHOCTb CBOOOAHOMO
nepemMeLleHnsa B HeN YCTPOMUCTB.

Mo cornacoBaHMo C 3aKa34nMKoM JornyckaeTcsl TpaHCNOPTUPOBAHUE YCTPOMUCTB
B KOHTenHepax no OCT 18477-79 c y4eToM AONOMHUTENbHLIX TpeboBaHu
FOCT 20259-80, npu 9TOM [OonyckaeTcs ynakoBka YCTPOWCTB B SILWMKUA U3

rodopupoBaHHoro kaptoHa no FOCT 7376-89.
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1.7.3.4 YnakoBblBaHME TEXHUYECKOM W CONPOBOAUTENbHOW AOKYMEHTauuMn W
MapKMpoBKa ee YnakoBKM NPOM3BOAMUTCA cOOTBeTCTBUM C TpebosaHuamn [OCT

23216-78.
1.7.3.5 BHYTpPEeHHIOLO YyNakoBKY W TPaAHCMOPTHYK Tapy [AOnyckaeTtcs

M3roTaBJinBaTb MO YepTeXam 3aBOoa-U3roToOBUTENA.
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2. TexHn4yeckoe O6Cﬂy)KI/IBaHI/Ie N PEMOHT.

2.1 O6bwume ykaszaHus
2.1.1 Okcnnyatauma n obcnyxmBaHue YCTPOMUCTBA LOSMKHbI NPOU3BOAUTLCH B
COOTBETCTBUM C HacToAwMM "PyKkoBOACTBOM MO 3Kcnnyatauuun" npu 3HayvyeHUsaXx

KnuMaTnyecknx oakTopoB, yKa3aHHbIX B HACTOSALEM AOKYMEHTE.
2.1.2 Bo3MOXHOCTb paboTbl YCTPOMUCTBA B YCITOBUAX, OT/IMYHbIX OT YKas3aHHbIX,

AOSMKHA cornacoBbiBaTbCA C  NpegnpuatveMm -  gepxatenem  noaSIMHHUKOB
KOHCTPYKTOPCKOM  AOKYMEHTauumM W C npeanpuatmemM -  U3roTOBUTENEM.
HagexHocTb M JonroBe4yHOCTb YCTPOMCTB B annapatype obecrieynBaeTcsl He
TOMNbKO Ka4eCTBOM CaMMUX YCTPOWCTB, HO WU MpaBuiibHbIM BblIOOPOM pPEXMMOB U
yCrioBMMA WX 3KcnnyaTauun, T.e. cobrniogeHvem TpeboBaHWUN, W3IOXEHHbIX B
HacTosILLLEM TEXHNYECKOM PYKOBOACTBE.

2.1.3 Bo Bcex cny4yaax akcnnyatauuMm pekoMeHOyeTCcs npuHMMaTtb Mepbl,
obecneunBarowne ynyduweHne BeHTUNSAUUKW, pauMoHanbHoe pasMeLleHune
yCTpoucTBa.

2.1.3 lNpaBUnNbHOCTL MOHTaXa YCTpPOMCTBA MpoBepseTca BuayanbHo. Jloruka
paboTbl ycTpoMCTBa MpW nogaye Ha OUCKPETHble BXOAbl HOMWHAambHbIX
HanNps>XeHU NPoBepPSETCH BU3yaribHO Mo N3MEHSALWEMYCS PUCYHKY MHOMKaTOPA.

2.1.4 TllpoBepka paboToCnoCOOHOCTM  TemrnepaTypHbIX  OaTyYMKOB W
NPaBUIIbHOCTb MNOAKMOYEHNA B COOTBETCTBUM C MX HOMEPOM MnpoBepsieTcH
BM3yarbHO Ha gucnree nHaukatopa. [ns yero Heobxoaumo nocnefosaTernbHO K
KaXXgoMy [aTyumky nogsecTtu nobon npegmMeT ¢ TemnepaTypown, OTIIMYHOM OT
TemnepaTypbl OKpyXXatLlen cpebl, HaNnpuMmep, nagoHb pyku, Ha pacctosaHumn 10-
30 cm 1 HabnogaTb 3a pesynbTataMm 3MeHeHnsa Temnepatypsbl. [1pu owmbovyHoOM
pacrnonoXeHnn MNpon3BECTU YCTAaHOBKY B COOTBETCTBMM C [lpunoxeHuem K
nacnopTy uHaMKaTopa.

2.1.5 TemnepamypHbIl Gam4uK siesisiemcsi ornMmMu4eckumM ycmpoulcmeom,
Mnoamomy npu cusibHOM 3anblJIeHUU e20 criedyem rnpodyeamb 8030yXOM.

2.1.6 [deMOHTaxX MOHTUPOBAHHOIO B annapaTypy YCTpoMcTBa [LOJSIKeH

npoussoauTbcs 6e3 aedopmaumv M MexaHUYEecKoro MnoBpeXxaeHus Kopryca
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yCTpouncTBa.

2.1.7 PemoHT ycTpoucTBa paspewlaeTcsa MNpomM3BOAUTb  Ccreunannuctam
npeanpuaTus — agepxatena MNOASMMHHMKOB KOHCTPYKTOPCKOW [OOKYMEHTauum W

npeonpuaTna — N3arotoBuUTenA.

AHann3 1 BCKPbITUE YCTPOWCTB, BbILLEALWNX N3 CTPOS!, MPON3BOANUT TONBKO
3aBOJ, M3roToBuUTENb. PEMOHT uWNM 3amMeHa HeucrnpaBHOro YCTPOWCTBA
NPOU3BOANTCH Ha OCHOBAHWUM rapaHTUMHbLIX 00A3aTenbCTB.

2.2. Mepbl 6e30onacHoOCTU

221 [Tlpu 9kcnnyatauum W UCMbITAHUSX  YCTPOMCTBaA  Heobxoaumo
pykoBoactBoBaTbCcs "lMpaBunamum TexHUKn 6e3onacHOCTU npu  akcnnyataumm
9MEKTPOYCTaHOBOK noTpedbutenen”, a Takke TpeboBaHNAMW HaCTOSALLErO
"PykoBoacTBa no akcnnyatauuun'.

2.2.2 MoHTax, obcrnyxumBaHue W 3KCniyaTauuio YCTPOMCTBA paspeluaeTcs
NpPOM3BOAUTbL NULaM, NPoLLIEeaLLMM cheunanbHyo NOAroToBKY.

2.1.4 PaboTbl ¢ coegmHuTernbHbIM BNOKOM YCTPOMUCTBA crieqyeT NpoBOaUTb Mpu
06eCcTO4YEHHOM COCTOSIHUMN.

2.1.6 B npouecce akcnnyatauMm YCTPOMCTBaA [OOMMKHbI cobntogatbes
cnegyrwoLine npasuna TEXHUKU Be3onacHocTn npu aKkcnnyaraumm
anekTpoyctaHoBok. O6cnyxvMBaHMe W JKCnyatauuio YCTPOMCTBa paspeluaeTcs
npou3BoaUTbL JiMuaMm, npowenwmm crneuuanbHyo  noarotoBky. Pabotbl
coeaunHuTenbHbIM BNOKOM YCTpOMCTBa criegyeT nNpoBOAUTbL Npyv 06eCTOYEHHOM
cocTosHuK. Ha Kopnyce ycTponcTBa nNpeayCcMOTPEH 3a3eMIsoWnin BUHT C
COOTBETCTBYHOLLEN MaAPKMPOBKOW, KOTOPLIM OOIKEH UCMOSb30BATLCA TOSMbLKO A4
NpUCoeanNHEHNs YCTPOUCTBA K 3a3eMNAOLLEMY KOHTYPY.

2.1.7 TpeboBaHue 6e3onacHocTn AormkHbl cooTBeTcTBOBaTh OCT 12434-83,
FOCT 11152-82.

Mo cnocoby 3alunTbl YeroBeka OT MOPAXKEHUS SNEKTPUYECKMM TOKOM

ycTponctBo oTHocATcA K knaccy 0 no FOCT 12.2.007.0-75.
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3. TpaHCnopTpOBaHUe U XpaHeHuUe.

3.1 YcrtponctBa B ynakoBke Mpegnpuatua - U3rotoBuTensd, a Takxke
BMOHTMPOBaHHbIE B annapaTypy crieayeT XpaHuTb B 3aKpbITOM MOMELLEHUN MpuU
Temnepartype ot muHyc 30 go nntoc 60C npu OTCYTCTBMM B OKpY>KatoLLEM BO3yxe
KMCAOTHBIX, LLENOYHbIX N OPYrMX arpecCcuBHbIX npumMecen. [JonyckaeTca XpaHuTb
YyCTPOMCTBA B YNakoBKe MNpeanpusaTUA-U3roToBUTENS B  HeoTanMBaeMoMm
XpaHunuwie 1 nog HaBecom, a YCTPOMCTBA, BMOHTUPOBAaHHbIE B annapartypy, - B
YCIOBUSIX HEeOoTannMBaemMoro XpaHunuiuia, noj HaBeCoOM W Ha OTKPbITOW
nrowlanke. Mpun XpaHeHun yCcTpoucTBa cnepnyet 3awumaTb oT
HenoCcpeaCTBEHHOIro BO34EUCTBUA COJSTHEYHOW peakuuu, Mbinn, aTtMmocdepHbIX
ocagkoB 1 Brarw.

3.2 TpaHcnopTupoBaHue yCcTponcTB ocylectensetcs no rpynne J1 FTOCT
15150-69, konnyecTBO Neperpy3ok He bonee 4.

3.3 [donyckaeTcsa TpaHCNoOpTUpoOBaTb YCTPOMCTBO Mpu TemrnepaTtype OT MUHYC
40C po nntoc 70C, a 3aTem nocne BblAEPXKKNU B HOPMarbHbIX KIMMaTU4eCKNX
YCIOBUSIX B TEYEHME [BYX HAaCOB MCMNOMb30BaTb 41151 KCNyaTaumu.

3.4 TpaHcnopTMpoBaHWE YynakoBaHHbLIX YCTPOMUCTB MOXET MNpPOM3BOAMTLCS
nobbiIM  BMAOM TpaHCMoOpTa, MPedoXpaHslWmMM  Un3genus oT  BO3AENCTBUS
COJTHEYHOWN peaKkuuun, pes3KUx CKaykoB TemrepaTyp, aTMocdepHbiX OCaaKoB W
Nblin ¢ CcoOnogeHMeM Mep MpPegoCTOPOXHOCTU  MPOTUB  MEXaHUYECKUX
BO3ENCTBUN.

3.5. lorpyska, KpenneHne n nepeBo3Kka YCTPOUCTB B TPAHCNOPTHbIX CpeaCcTBax
AOSMKHA OCYyWecTBNATbCA B COOTBETCTBUMM C  OEWCTBYHOLMMWU  npaBuriamu
NepeBO30K rPy30B Ha COOTBETCTBYIOLLIMX BMOAX TpaHCMopTa, npuyemM norpyska,
KpenrneHne n nepeBo3Ka YCTPOMCTB >KEeNe3HOAOPOXHbIM TPaHCMOPTOM AOJSIKHa
Npon3BOAMUTLCA B COOTBETCTBMM C  «TEXHUYECKMMU YCIIOBUSIMU MOTPY3KU U
KpenneHus rpy3oB» W «[llpaBunamn nepeBO30OK Trpy30B», YTBEPXKOAEHHbLIMU

MWHUCTEPCTBOM NyTEN COOBLLEHNS.
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MpunoxeHue A.

CTpyKTypHasa cxema noAakrito4eHns1 yCTponucTBa.
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MpunoxeHune b.

Cxema ANeKTpn4yeckKkasa noakKknro4ydyeHnsAa Mmoayris.

X3 Datuwkm Temnepatypel v CKBH

41 -V X2 Pene

3| DT NCH 1

2| SC ‘: comt |2

1 +\/ L N 3
X4 [RS-485] X5 [USB]

1 A

Z B

X1 [WcKpeTHble BXOAbl M NUTaHWe

OuckpeTtHalf axon Mo

Jazemnede

2 | DuckpetdsiF axapn N2
3 | Duckpetdsi exoq Ne3
4 | Nuckpethuli sxon Ned
5 | DuckpetHoii exon Nes
6 | Nuranue +/L 2208
T | Nutarue M 2208
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X1 — pa3vem angd
NOAK/TOYEHNA NMUTaHUA
MOoAynsa U CUrHanoB
OVNCKPETHbIX BXOAO0B.

X2 — pa3beM peneHbix
BbIXOA0B A5
NOAK/TOUYEHUS BHELLHUX
yCTPOMCTB npuema
KOMaHA CUrHanmnsaumm.

X3 — pa3beM Ans
NOAK/THOYEHNS LUNHbI
[AaTYMKOB TeMMepaTyp U
kommyTaTopa CKBH.

X4 — pa3beM RS-485 ons
NOAK/HOYEHUS
[AOMNONTHUTENbHbIX
YCTPOWCTB

X5 — pa3beM
nHTepderica USB ans
KOH(UrypmpoBaHus
Moayns ¢ nomoubto MK

S1-S5 —
BCMOMOraTesbHble
KOHTaKTbI
UCNONHUTENBHbIX
YCTPOWCTB M annapaToB
rNIaBHOMN 3N1EKTPUYECKON
uenu.
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NMpunoxeHune B.

Cxema nogknodeHua kommyTaropa CKBH

X1
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MpunoxeHue I'.
Kopa 3aka3a ycTpoucTBa
KPY/KCO-MHemo-05-43-UUUB-NNNNNN-(CKBH)-(DDT)-(LLm)

HanmeHoBaHve

AwnaroHanb gucnnes mogynsa_ |

43 — 4,3 pronma
50 - 5,0 aronmoB

HanpsikeHne nutaHus
220B- -/~220B
110B- -/~110B

Homep MHemMocxeMmbl
[To cemke cxeM 3aKka34yuka

Cuctema KoHTpons Bblcokoro HanpsxeHns CKBH
CKBH — kommymamop eepcuu 1

CKBH2 — kommymamop eepcuu 2

lponyck - Hem

KonunuyecTtBo gatynkoB TemnepaTtypbl
lMponiyck -  6e3 Oamyukos

01T - 1 damuyux...

12T - 12 damyukos

[nnHa kabens cea3un
lMponyck — 6e3 kabersisi
10m — 10 mempos

[oNoNHUTENBHYIO TEXHUYECKYHO MHOPMaLUIO Npu 3aka3e yCTpPoWcTBa HeOOXoAMMO yKasaTb
B ONPOCHOM J1CTe.
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MpunoxeHue 1.

NabGapuTHbIe U yCTAaHOBOUYHbIE pa3Mmepbl MOAYIIA.

‘ PasmMepr oTmRepcTus B naHenm
X1 LUKAO®aA 4148 ICTAHOBKKM MO A4I/1A
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MpunoxeHue E.

NaGapuTHble n ycTaHOBOYHbIE pa3Mepbl aaTymka OTIM-300
ucnosiHeHve 1.
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MpunoxeHue XK.

NaGapuTHble n ycTaHOBOYHbIE pa3Mepbl AaTymuka OTIM-300
MCNoSfIHeHuA 2.
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MpunoxeHwue 3.

abapuTHble 1 YCTaHOBOYHbIE pa3mepbl kKommyTaTtopa CKBH.
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MpunoxeHuve U.

[abapunTHblE N yCTaHOBOYHbIE pa3Mepbl kKomMmyTaTopa CKBH2.
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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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MpunoxeHwue Jl.

[aGapuTHbIE M YCTAaHOBOYHbIE pa3Mepbl 4aTYMKOB HanpshKeHus
NOAN30NATOPHbIX.

Moan3onaTopHbIN AAaTUYMK HA Knacc HanpshxeHust oT 6 kB go 20 kB

JaTox
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y ko
. Fadens

Cresxa muaha OmnopHeEH Jarwm
(CMOpHAR MOBEPXHOCTS) H3IOAKTOP



Moan3onaTopHbIN AaTUYUK Ha Kacc HanpsixeHust 35 kB
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Crenxa mmada Crmopeeni JaTuHEE
(OmOpHAT HOBEPXEOCTD ) HIOMATOP
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MpunoxxeHne M.

ABTOKanubpoBka ypoBHen kommyTtaTtopa CKBH2.

N3-3a KOHCTPYKTUBHLIX ocobeHHocTen wkadgos KPY(KCO), paszbpoca napameTpoB
N30MATOPOB, NOrPELLIHOCTEN MPU YCTAaHOBKE OATYMKOB HanpsXXeHUs BO3HUKaeT pasHuua
MeXay YPOBHAMM CUrHanoB, pernctpypyembix kommytatopom CKBH. B HekoTopbix
Crnyyasix aTa pasHuua MOXeT NpeBbICUTb onpefeneHHbIn npegen, n kommytatop CKBH
BblAacT owunbouvHbIn pesynbTtaT. Hanpumep, nyctb Ha wuHbl ABC KPY nogaHo
TpexdasHoe HanpsxxeHue 10 kB. [lonycTnm, 4TO ypOBEHbL CUrHana oT gaTtyuka gpasbl A B
ABa pasa npeBblllaeT YpOBHW curHanoB oOT gaTtynkoB a3 B m C. T.e. pasHuua
coctaBnsgetr 50%, 4yto 6Gonble MakcumanbHO Aonyctumon pasHuubl B 30%. B
pesynbtate kommytatop CKBH owmnboyHO nocumtaeT, YTO HanpsikeHue npucyTcTByeT
TOSIbKO Ha dhase A.

Ana peweHua paHHoW npobrnembl cxema kommyTaTopa CKBH2 (Bepcua 2)
COOEPXUT YCUNUTENN C BO3MOXHOCTbIO MNPOrpamMMHON YCTaHOBKM KO3ppuumeHTa
ycuneHusi. B nporpammHoe obecneveHne kommyTtatopa CKBH2 gobasneHa dyHKUnA
aBTOKanNnGpoBKM.

Kommytatop CKBH2 nogkniodaeTcs K MOAYNKO  MHOMKAUUMWM  MHEMOCXEM.
BblinonHnTb KannMBpoBKY, MPOCMOTPETbL YPOBHM CUTHAMNOB, KOIPUUNEHTbI YCUNEHNSA U
Ap. BO3MOXHO C MOMOLLbD MEH Moayns uvHaukaumn. Ona paboTbl ¢ MEHK HYXHO
MCNonb30BaTb CEPBUCHYKD KHOMKY Ha JNMUEBOM MaHenu Moayns  uMHOuMKauuw,
HaxoA4sLYCs o4 3HaKoM SApKOCTU. Bxod B MEHIO ocyLlecTBnseTca AnnTenbHbIM (~ 5 C)
yaepxXaHunem KHonku. [Ona nepemewieHna no nyHKTam MEHI0 HYXHO MCMNOSb30BaTb
ofHOKpaTHoe kopoTkoe (~0,2 ¢) HaxaTune KHOMkU. Tak Kak MeHIo KonbLieBoe, TO BblGop
NyHKTa, cnegylrowero 3a nocneaHnm, NpUBoaUT K BbIBOpy nepBoro nyHkta. [na Bxona
B MNOAMEHK WU BbINOMHEHUS OEWCTBUS, NPEeACTaBnsieMoro BblOpPaHHbIM MYHKTOM
(Hanpumep, «kanmbposka CKBH»), HyXHO ucnosnb3oBaTb ABYyKpaTHoe kopoTkoe (~0,2 c)
HaXxaTue KHOMKW. BbIXo4 W3 MEHI0 OCYLLECTBSAETCH ANUTENbHBLIM (~ 5 C) yaepxaHuem
KHOMKMW.

MeHto « CKBH» cogepxuT cneayrowme nyHKTbI:

«YpoBHU curHanoBy». [NpoCMOTp YPOBHEW CUTHANOB OT JATYMKOB HarpsXXeHus.

«K-bl ycuneHusa». NpocMoTp KOaPPULUMEHTOB YCUNEHUS.
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«K-bl nonpaBoyHbie». [1pocMOTP MNoMpaBOYHbIX KOIMPMPUUMEHTOB (TOSMBbKO AN
MOZYNS UHAMKaAUMWU UCNOSTHEHUS 3).
«Kanubposka». [NpoBeneHue kanmbpoBku.

«Cbpoc». OTMeHa ycTaHOBOK KannbpoBku. Bo3BpaT k 3aBOACKMM HacTporKaMm.

MHCcTpyKUMA no kanubpoBke.

[Mepen BbINonHeHMEM KanubpoBkn HeobxoamMmo nogaTtb Ha wuHbl ABC, A1B1C1
KPY (KCO) HoMuHarnbHoe TpexdasHoe HanpsixeHue.

Mpn 3anpoce cuctembl: «[lpoussectn kannbposky CKBH?» wncnonb3ynte
OBYKpaATHOE KOPOTKOE HaXaTue KHOMKM Ang NOATBEPXAEHUA Wnn  ONUTENbHOEe
yaepxaHue pnna oTkasa. [lpouecc kanubpoBkn panutca 3-5 c¢. lpu  ycnewHom
3aBepweHnn cuctema Bblgact coobuweHne «OKl». B npotuBHOM crniydae cucrtema

BblAacT coobuieHne «Owmnbkal» ¢ ogHUM 13 crieayroLLMX KOO oB:

MpoBepbTe NpaBuUNbHOCTb
nogkntoyeHna kommytatopa CKBH2 wu
LLleNOCTHOCTb kabens cBA3w.

Cbon cCBA3NM MOXET MNPOM3OWUTM OT
cny4anHon nomexu. [NoBTopuTe NOMbITKY
KannbpoBKu.

Cbow cBsA3n
Kon

CKBH npegbigywen Bepcumn
(6es noppepxkn  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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