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3agencrBoBaHHbIe COKpaweHnAaA n 0003HaYeHUsa BENNYMH

KCKH KoHTponep cTaHka-Kayanku

[y-05 nyneT yrnpasneHusa sepcun 5.0

Y 9I1EKTPOYCTaHOBKM

TT TpaHcdopMaTopbl TOKa

KTp KO3 (pUUMEHT TpaHcopMaLnm BHELLHUX TpaHCOpPMaTOPOB TOKa

11 HOMMWHanNbHbIN NEPBUYHLIN TOK TT

12 HOMMWHanNbHbIN BTOPUYHbLIN TOK TT
KOSPPUUMEHT YMHOXEHUA BTOPUYHOIO Toka TT, paBHbIN YMCITy BUTKOB

N npoBoga BTOPUYHOM Lienun, NPONyLLEHHbIX Yepesd OKHO KaXX4oro AaTymka
TOKa KOHTposepa;

Knyck KOahpunumMeHT, onpeaensanwmmn ysenndeHme Toka npm nycke Y

IHOM HOMWHaMNbHbIN TOK QY

loTC yCTaBKa TOKa OTCEeYKM

Imax ycTaBKa TOKa MakcumMasibHOW 3aluThbl

Inom yCTaBKa TOKa neperpysku

Imin yCTaBKa TOKa Heorpy3Kku

Inop Benn4nHa NoporoBoro Toka npu AOCTMXKEHNUN KOTOPOW NPONCXoaUT
nepexof n3 cocrtogHna «CTOIl» B coctosHne «PABOTA»

lanch nopor cpabaTbiBaHUs 3alnTbl MO aucbanaHcy TOKOB
BennynHa NoporoBoro Toka npu NpeBbILLEHN KOTOPOW NPonU3BOANTCA

Inp nogada npepbIBUCTOrO cuUrHana Ha ynpasnsaoLmMn KOHTaKT aBapunHoOm

CUrHanusaumm gna moguukaumm ¢ aBapumnHon curHanmnsaymen.

In NyCKOBOW TOK QY

la, Ib, Ic | Tokn pas Y

Im 3Ha4YeHVe ToKa, PErMCTPUPYEMOE KOHTPOIIEPOM B MOMEHT nycka Y

Ruon COMPOTUBMNEHNE U30NALUN TOKOBEAYLLMX MPOBOAHUKOB, 0OMOTOK
3NEKTPOYCTAaHOBOK OTHOCUTENBHO 3a3eMNSAOLLMX LUWH

Tmin Tekyllee 3Ha4YeHne BpeMeHN 3a0epKkM aBapUNHOIO OTKIHOYEHNS MO
XONOCTOMY XoAay

Thom Tekyllee 3Ha4yeHne BpeMeHn 3a0epKkM aBapuUnHOro OTKIHOYEHNS Mo
NPEeBbILLIEHNI0 HOMVUHANBHOIO TOKa

Tmax TeKylllee 3Ha4YeHne BPEMEHM 3a0ePXKKN aBapUNHOro OTKIIOYEHUS MO
NPEBbLILLEHNI0 MaKCUManbHOro Toka

FalicE TeKylllee 3Ha4YeHne BpeMEH 3a0epXKKN aBapUMNHOro OTKIMIOYEHUS Mo

nepekocy TokoB (a3




3agencTtBoBaHHbIe COKpalweHunA n 0003Ha4YeHnsA BerIMYnH

Tebas TeKyllee 3Ha4YeHne BpeMeHN 3alePXXKU aBapuUMHOro OTKIKOYEHUs rno
nponagaHuio TOKoB doas

Totc TeKyllee 3Ha4YeHne BpeMeHN 3alePXXKU aBapUMHOrO OTKIHOYEHUS Mo
NPEBbLILLEHMIO TOKA OTCEYKU

Tn TeKyllee 3Ha4YeHne BpeMEHN 3aepXkn cpabaTbiBaHA 3amT Npu
nycke

Tea BpeMS 3a€pPXKKM Ha BKIKOYEHNE NPU BOCCTAHOBMEHUM HAMNPS>KEHNS
NMTaHMsa (CaMo3anyck U OTINIOXEHHbIN MYCK)

Tans BpeMsi aBToMaTn4eckoro cbpoca 3alumTbl

Tnc BpeMs npeanycKkoBOW CUrHanmn3aumm

NoTtc YMCIO OTKMNKOYEHNN NO TOKY OTCEYKM

No KOSIMYECTBO aBapui No KOPOTKOMY 3aMblKaHUIO (CBEPXTOKY)

Nmin KOSIM4eCTBO aBapun (YNCNO OTKIOYEHUI) MO HeLOrpy3y

Nnom KOSIM4eCcTBO aBapui (YMCNO OTKNOYEHUI) MO NPEBbLILLEHUIO
HOMWHAaNbHOro TOKa

Nmax KONIMYeCTBO aBapui (YNCNo OTKNHOYEHUI) MO NPEBbLILLEHUIO
MaKCUMaribHOro Toka

Nanco KONM4eCcTBO aBapum (YNCNo OTKITHOYEHUIN) NO NepeKkocy TOKOB (ha3
(aucbanaHc TOKOB)

Ndpas KOJSIN4eCTBO aBapun (YNCNO OTKIOYEHUI) MO NponagaHuio TOKoB a3

N Ru3 KOJSINYEeCTBO aBapun (YNCMNO OTKIHOYEHUI) MO HU3KOMY
COMPOTUBNEHUIO N30NALMNM

NBKn YMCIo BKNOYEHUN Y
KONMYeCTBO MOBTOPHbIX BKNIOYEHUN QY Yepes 3agaHHOEe BpeMs

Nans cbpoca 3awmTbl C nocnenyoLen 6r1oKMpoBKOM aBTOMaTUYECKOro
cbpoca 3awunTbl

BHUMAHUE!

1. [pu wun3mepeHnn COMPOTUBMEHUA WUIONALUN BHELIHUMU
MeraommeTpamMu Ha HanpsxeHuun 500B u Bbiwe, BO usbexaHue
npo6osi 3fIeMeHTOB WU3MEpUTENIbHOM CXeMbl CONPOTUBIIEHUS
M30NsLUUUN UCNbITaTeNbHbIM HanNpsXXeHneM BHELWHero meraommeTpa
M Bbixoga npuoopa KCKH wu3 crTpos, nepea wusmepeHuem
COMpPOTUBIEHUSA nsonsiuum HeobxoAMMO obsAsaTtenbHO
oTcoeaAuHUTb BbiBOoA 2 (pucyHok 1) koHTponnepa KCKH «[atymuk
Ruson.» ot namepsieMoun cxembl.

2. Ona 3awmtbl KOHTakTOB perie KCKH oT TOKOB KOpOTKOro
3aMblKaHUA1 peKoMeHAyeTCA yCTaHaBnMBaTb 3alWMUTHbIM BbIHOCHOM

npeaoxpaHuUTenb.
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1.0BWWME YKASAHNA

1.1.Hactoawun nacnopt saBRseTCA  OOKYMEHTOM, YCTaHaBIMBaKLLNM
npaswuna akcnnyatauum koHTponnepos KCKH (aanee - KOHTponnepos).

1.2.Nepeg Havyanom  aKcnnyataumm  KoHTponnepa  Heobxoammo
BHUMAaTENbHO 03HAKOMUTLCS C HACTOSLLMM NacrnopToM.

1.3.Mpy nNOKynke KOHTposifiepa npoBepsAnTe €ero KOMMMEKTHOCTb,
OTCYTCTBME MEXAHWYECKMX MOBPEXOEHUN, HanuMyune LwTaMmnoB W Noanucen
TOPryloLWmnx opraHn3auumn B rapaHTUNHBLIX TaroHax U NpeanpusaTUsS-u3rotToBuTens B
CBMAETENLCTBE O NPUEMKE.

2. HASHAYEHUVE

2.1.KoHTponnepbl npeAHasHadeHbl ANS  3alWuTbl  3NEKTPOYCTaHOBOK
nepeMeHHOro Toka (anekrpogsuraTtenen, TpaHCHOPMaToOpPoOB U T. N.), a TaK e Ans
NPOrpaMmMHOro ynpasfeHus B peanbHOM MacwTtabe BpeMEHN pPEeXUMHbIMU
CKBaXXMHaMM, OCHALLLEHHbIMW CTaHKamu - Kadankamun tmna CKH.

2.2.0603Ha4YeHne n3penvs:

KCKH-2S | KOHTponnep 6e3 pyHKLMM KOHTPOMS CONPOTUBIEHMST MU30NSALMK
*

i 1:[:[[ _ _q _ ! .
KC &, M- KOHTpoONnep ¢ yHKLUMEN KOHTPONS CONPOTUBMEHNSI N30MALUN
*

* - HOMMHan nNo gnanasoHy HOMWHanbHOro Toka asuratens (5, 10, 25, 60, 125, 250, 625)

2.3.KoHTponnepbl obecnevmBaloT perynmpyemyro 3almTty no tpem cdasam
anektpoasuratens CKH npu HacTynneHun nioboro n3 HmxeykasaHHbIX CODbITUIA:
e  KOPOTKOM 3aMblKaHWUW;
xonoctoMm xoge CKH («cyxom xoge»);
npeBbiweHnn Toka CKH BbiLle HOMWHANLHOTO;
npesbiweHun Toka CKH Bbie MakcumansHO JoNYyCTUMOrO;
obpbiBe ogHOM unu AByx as;
nepekoce gas no TOKy;
e  [py HM3KOM conpoTueneHun nsonsaumm (<500kOmM+10%, 3aropaetcsa
nugukatop «ABAPUA»).
[Mpn BO3HWKHOBEHMW aBapUNHbBIX PEXMMOB KOHTPOSSEP NPOU3BOAMUT OTKIOYEHME C
YCTaHOBMEHHbBIMU PErynupyemMbiMn 3agepXXKkamu.

2.4 KoHTponnepbl obecneuynBaloT pernctpauuio  natbl, BPEMEHU WU
KOHTPOSIMPYEMbIX  PEXMMOB  dnekTpoaBuratend Ha  MOMEHT  aBapUMHOIO
OTKINIOYEHUS, NPUYMHBI OTKIIOYEHMS.

2.5.KoHTponnepbl obecneunBaldT U3MepeHMe CcpedHero Toka WU
pasbanaHcupoBku no Toky CKH.

2.6.KoHTponnepbl KCKH-5 wu KCKH-10 moryT nogkntodatbca K
KOHTPONMPYEMOWN 3NEKTPOSNIMHUN KOCBEHHO Yepe3 CTaHOapTHble TpaHcgopmaTopbl
Toka TT C HOMMHanNbHbIM BTOPU4YHBIM TOKOM 12 = S5A. lpn 3TOM AaTyMKM TOKa
yCTaHaBnMBalTCA BO BTOpuMYHOM uLenn TT B COOTBETCTBUN OLHOW M3 CXEM,
npuBegeHHbIX Ha pucyHkax 9, 10.

Ona obecneyeHnss NpsSMOro oTcYeTa KOHTPONMPYEMOro TOKa B 3TUX MOAensax
npegycMoTpeHa BO3MOXHOCTb YCTAHOBKW KOadhduumeHTa TpaHcdopmaumm TT
Ktp=(11/12) / N, rge:

1 — HOMUHanNbHLIN NEPBUYHBIN TOK TT;

|2 — HOMMHasbHbLIM BTOPUYHBLIN TOK TT,;

N — KO3(P(PUUMEHT YMHOXEHUA BTOPUYHOrO TOKa TT, paBHbIN 4uCny
BUTKOB MpPOBOAA BTOPUYHOW LeEenu, MPOMYyLLEHHbIX Yepe3 OKHO KaXdoro Aatyuka
TOKa KOHTponnepa.
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Mpwn 3agaHum koadpdrumeHTa TpaHchopmMaunmn TOKOBbIE YCTaBKN OToBpaxatTcs C
ydyetom Ktp (I = I*KTp).

2.7 .KoHTponnep (pucyHok 1) npegHasHadeH gna paboTbl COBMECTHO C
nynstom ynpasnenunsa [1Y-05 (pucyHOK 2), KOTOpbIA BKMIOYAETCA B KOMMNEKT
noctaeku no TpeboBaHMo 3akaszumka. OouvH NynbT MOXeT obcnyxuBaTb ntoboe
KONIMYECTBO KOHTPOSNEpPOB.

2.8.KoHTponnep, noakmntoveHHbln no uHTepdency RS-232 wnn RS-485
(pncyHok 11), obecneunBaeT BBOA W NPOCMOTP MNapamMeTpoB C MOMOLLbBIO
CEepBUCHOMN NporpamMMbl, YCTAHOBMEHHOW Ha NEPCOHAaNIbHOM KOMMNbIOTEPE.

2.9.KoHTponnep obecneynBaeT HeMNpepbIBHbIA pexnm paboTbl wUnu
BO3MOXHOCTb BKITHOYEHNSA HArpys3ku no 3agaHHOW nporpamMmme XypHana 3agaHuin. B
XypHane 3agaHuin uMeeTcsl BO3MOXHOCTb 3aHeceHusa [fBaguaTtu 3anucen o
pacnucaHum BkroYeHMn n oTknodeHunn CKH. Kaxpgasa 3anucbk xapaktepuadyetcs
Ha4YanbHOM M KOHEYHOW [AaTOM WCMOMHEHUSA CYTOYHbIX UMKNOB. CYTOYHBLIN LMKN
npeacraBnseTr cobor MNPOMEXYTOK BPEMEHW CyTOK, B TeudeHue koToporo CKH
BKMOYeHa. Pexum MoxeT OblTb MCMNONb30BaH TONbKO NPU  NOAKMHOYEHUN
KOHTpOnsnepa no cxeme Ha puUcyHke 5.

2.10.KoHTponnep obecneynBaet doukcaumto BO BHYTpEHHEN
9HEeproHe3aBUCMMOM NaMATU MapaMeTpoB aBapuMHOro cobbITMA: BuUA, OaTy WM
BpeMS BO3HUKHOBEHMWS, 3HAYeHWA a3HblX TOKOB Ha MOMEHT aBapuMHOIo
oTkntoveHnss CKH, a Takke, BO3MOXHOCTb MX NPOCMOTPa C NMOMOLLbIO BHELLHEro
nyneta ynpaeneHua [1Y-05 wnm € nNomMowbio CepBUCHOW MporpamMmbl  Ha
nepcoHanbHOM KOMMbloTEpE.

2.11.KoHTponnep obecneymBaeT coOXpaHeHWe MOSABMBLUErocsl Ha BbiXOAe
curHana B BuAe pPasoOMKHYTOroO UMM 3aMKHYTOro KOHTakTa pene Ao Tex nop, noka
aBapus He cOpolleHa KHOMKOW S (PUCYHOK 3 MnM pUCYHOK 5) mnu npyv nomMoLuu
yHKUUK 3anycka CEPBUCHON NPOrpamMMbl NEPCOHANLHOrO KOMMbOTEPA.

2.12 KoHTponnep obecneuymBaeT Bblgayy curHanoB o paboTtocnocobHOM
COCTOSIHUM B BUAE HENPEPbLIBHOrO CBETOBOro curHana nugukatopa « PABOTA», npu
BO3HMKHOBEHMM NPOONEMHON CUTyauum NPOU3BOAUTCHA MNpPEpbIBUCTAs WHOMKaLUA
NPUYMHLI NPoBNemMbl, COOTBETCTBYIOLLUMM TUNY aBapun NHONKATOPOM.

2.13 KoHTponnep obGecneunmBaeT oOTKNOHEeHMEe JY nMpu  3amblkaHWUU
KOHTaKTOB AUCKpeTHoro Bxofa. [lo >xenaHuio nonb3oBaTens, COOTBETCTBYHOLLEN
YCTaBKONW MOXHO aKTMBMPOBATb MPOTOKONMPOBAHWE BpPEMEHMU, AaTbl U TOKOB Ha
MOMEHT OTKMIOYEeHUs unu  BKodeHns JY. [lpy  pasMblkaHUM  KOHTaKTOB
npoussoauTcsa 3anyck JY (C Yy4€ToM npeanyckoBon curHanusaumun). [pu
aBapuUMHOM OTKIIOYEHUN [OUCKPETHLIN BXO4 He cnocobeH cbpocuTb aBapuio u
npounssecTtu nyck JY.

2.14 KoHTponnep obecneunBaeT coxpaHeHne MHGOpMaLUM O BBEAEHHbIX
yCTaBKax, XypHane 3agaHui, a Takke npotokona nocnegHux 80 cobbiTvii BO
BHYTPEHHEN 9HEepProHe3aBNCMMON NaMATH.

2.15.KoHtponnep obecneuynBaeT coXxpaHeHMe pfaTbl W BPEMEHU
nocregHero U3MeHeHus yCTaBoK.

2.16.KoHtponnep obecneynmBaeT CcoXxpaHeHMe pfaTbl W  BPEMEHU
nocriegHero cbpoca CTaTUCTUKM.

2.17 KoHTponnep obecnednBaeT MOACYET BpeMeHn pabotel Y ¢
MOMeHTa nocnegHero cbpoca CTaTUCTUKW.

2.18.KoHTponnep obecneynBaeT MOACHET KOMMYECTBA  BKIHOYEHUM
HarpyskM (MOMEHT, KOrga MnosIBASKOTCA TOKM) C MOMEHTaA nocrnegHero cbpoca
CTaTUCTUKMN.



3. TEXHUYECKME XAPAKTEPUCTUKA

3.1.lNpeaenbl KOHTPONUPYEMbIX TOKOB MPW OTHOCUTENBHOW MOrpeLLuHoOCTH
n3mepeHun He 6onee 5%:

Tabnuua 2
Mogenb [nanasoH nsmepeHus Lar namepeHus

KCKH-5 o1 0,2 0050 A 0,01A
KCKH-10 ot 0,8 go 100A 0,05A
KCKH-25 oT 1,6 o 250 A 01A
KCKH-60 ot 3 go 600 A 0,2A
KCKH-125 oT 6 go 1250 A 0,5A
KCKH-250 ot 10 go 2500 A 1A

KCKH-625 ot 30 go 6250 A 2A

Mpu BbLIOOPE KOHTPONNEPOB TOKa crneayeT PYKOBOACTBOBATbLCA MPaBUMIOM, YTO
BEPXHSA TpaHMUa W3MepeHust Toka AomkHa ObiTb 6Gonbwe Ha 10% 3HayeHus

Thom *Kryera (koacbpULMeHT nycka gaHHon CKH).
3.2.KoHTponnep obecneunBaetr oTOOpaxeHne  napameTpoB  Ha
WHAOMKaTOpe BHeLWHero nynbta ynpasneHus MY-05 nnv B cepBucHoON nporpamme Ha
nepcoHanbHOM KOMMbOTEPE B COOTBETCTBMM C [JuanasoHamu  3HA4YeHUn,
npueegEHHbIMN B Tabnvue 2.
3.3.KoHTponnep obecneunBaeT oTobpaxeHne Ha MHANKATOPE BHELLUHEro
nynota ynpasneHna [1Y-05 wnn B cepBUCHOW nporpaMmme Ha MNepcoHasibHOM
KomnbtoTepe konu4yectBa aBapuin ot 0 go 65000 gns Kakgoro n3 aBapuHbIX
cobbITni:
e  KONMYeCTBO aBapun rno KOPOTKOMY 3amMbikaHnio No;
KOSM4ecTBO aBapun rno xonoctomy xogy Nmin;
KONMYeCcTBO aBapui No NpeBbILLEHNI0 HOMUHANbHOro Toka Nnom;
KONM4YEeCTBO aBapui Nno NpeBbILLEHNI0 MakcuMmarnbHoro Toka Nmakx;
KONn4ecTBO aBapuu no nepekocy TokoB a3 Nouco;
KONM4eCcTBO aBapun no nponagaHuto Tokos a3 Ndas;
KONUYeCcTBO aBapum rno HU3KOMY conpoTusneHuto nsonsumm N Rus.
3.4 . KoHTponnep obecneunBaeT oTOOpakeHWe Ha MHOMKATOpe BHELLHEro
nynota ynpasneHna [1Y-05 vwnn B cepBUCHOW nporpaMmme Ha MNepcoHaribHOM
KOMMNblOTEPE TEKYLLMX 3HAYEHNN BPEMEHU 3a4EPXKKU aBapUNHOIO OTKITHOYEHUS ANs
KaXkgoro 13 aBapunHbIX COBbITUR:
e TeKyllee 3Ha4YeHMe BpPEMEHN 3aOEPXKKN aBaAPUMAHONO OTKIIKOYEHUS MO
Xofioctomy xogy Tmin;
e TeKyllee 3HayYeHWe BpPEeMEHW 3a[epXKU aBapuUMHOrO OTKIIKOYEHUs o
NpPeBbILLEHNI0 HOMUHANBHOIO Toka Thom;
e TeKyllee 3HadYeHWe BpPEMEHW 3afdepXXKWM aBapUMHOrO OTKIKYEHUS Mo
NPEBbILLEHNIO MaKCMManbHOro Toka Tmax;
e TeKyllee 3Ha4YeHWe BPEMEHN 3aOEPXKKNM aBaPUMAHONO OTKIIKOYEHUS MO
nepekocy TokoB a3 Tamco;
e TeKyllee 3HadYeHWe BpEeMEHW 3afepXKM aBapuUMHOrO OTKMKYEHUs Mo
nponagaHuto TokoB gpas Tdhas;
e TeKyllee 3Ha4YeHNe BpEMEHMN 3aepXKKM cpabaTbiBaHUA 3alunT npu nycke Tn
e TeKyllee 3HayeHWe BpeMEHU 3a0epPXKM aBapUMHOIO OTKIIKOYEHMS MO Mo
NPEBbILLEHMIO TOKA OTCEYKN ToTC.



3.5.KoHTponnep obecnevnBaeT perynupoBaHMe 3afepXXKN OTKITHYEHUS
CKH v nosiBneHne curHana asapum oT 0,1 go 1300 cek. oTAENbHO AN KaXaoro u3a
aBapUNHbIX COObITUI, MEePEeYMCIIEHHbIX B MyHKTE 2.3, KPOME 3alUmnTbl OT CBEPXTOKA U
3agepxKy cpabatbiBaHuA 3awmT npu nycke Tn B gnanasoHe ot 0,1 go 1300 cek.
[lnsa cBepxToka 3agepxka MoxeT bbiTb 3agaHa ot 0 go 500 mc ¢ warom 20 mc.

3.6.KoHTponnep obecneumBaeT oToOpaxeHWe Ha MHOUKATOPE BHELUHEro
nyneta ynpaesneHus [MY-05 wvnn B CcepBUCHOM Mporpamme Ha MepcoHanbHOM
KOMMNbIOTEPE TEKYLEero 3HaYeHUs BPEMEHU 3a0€epXKKM Ha BKNKOYEHME npwu
BOCCTAHOBMEHUWN HaMNpsiKeHNa NnTaHns (Camo3anyck Unn OTHAOXEHHbIN nyck) Tc3 oT
0,3 pno 1300 cek. ¢ warom 0,1 cek.

3.7.KoHTponnep obecnevnBaeT perynupoBaHue 3afepXXKN OTKITHYEHUS
CKH Totc o1 0,02 go 0,3 cekyHAObl 1 NOSIBIEHNE CUrHaNa asapum nNpu NpeBbILLEHNN
TOKa ycTaBku loTc.

3.8.KoHTponnep obecneunBaeT aBTomaTmyeckmi cobpoc 3awmtbl Tans oT 1
no 1300 cek ¢ warom 0,1 c.

3.9.KoHTponnep obecneuvnBaet 3agaHHoe konmnyectso Nans ot 0 go 65000
noBTOpHbIX BkMovyeHnn CKH 4epes 3agaHHoe Bpemsa cbpoca 3awmtbl C
nocnegytoLen 6roKMPOBKON aBTOMaTUYECKOro cbpoca 3alumnThl.

3.10.KoHTponnep obecneuynBaeT npuvemM OOHOrO AMCKPETHOrO cCuUrHana B
BMOE CyXOro KOHTakTa u npou3BoauTt oTkmnoveHne CKH B crnyvae HactynneHus
CyXOro KOHTaKkTa (Hanpumep, NO CcurHamy 9feKTPOKOHTAKTHOrO MaHoMmeTpa umim
TepmomeTpa), npu 3tom cBetoanon «PABOTA» HayMHaeT wmuratb C
NepmoanyHOCTLIO OKOSO 2 CEK.

KoHTponnep ob6ecneynMBaeT ynpasneHWe YCTPOMCTBOM NpennyCcKoBOW
CUrHanusaumm ana npegynpexgeHna o BkrodeHun CKH, ¢ perynvpyembim
BpemeHeMm o nycka Tnc ot 0,1 ao 1300 cek. ¢ warom 0,1 cexk.

KoHTakT npegnyckoBOM  CUrHanmu3aumm  KOHTpomnnepa KoMMyTupyeT  uenb
nepemeHHoro toka o 0,05 A npu HanpsbkeHmn ot 160 go 420 B n paboTtaeT Ha
3aMblkaHue.

3.11.KoHTponnep nogaepxmneaeT Asa nHTepdenca cBA3n ¢ nepcoHarnbHbIM
kKomnbtoTepom — RS-232 n RS-485, npepoctaBnss, TeM CaMblM, BO3MOXHOCTb
NOOKIMOYEHNST K MEepCOoHanbHOMY KOMMbIOTEPY KakK OA4HOrO KOHTposnepa, Tak u
Lernion cetn KOHTponnepoB mn3 32 WTyk 6e3 npuMeHeHns NoBTOPUTENEN Ha BUTOM
nape obLwien NpoTsHKEHHOCTbIO 40 1,2 KM (npu ceyveHun npoBoga S20,75 mMm2).
Mpn MeHbLNX ceveHnax nNpoBoga AanbHOCTb CTAHOBUTCS MEHbLLE.

3.12.NluTaHne KOHTpOMepa OCYLLUECTBIISAETCA OT CETM MEPEMEHHOro TOKa
HanpsbkeHmeMm ot 50 pgo 420 B uactoton ot 45 Iy go 5 kly, nubo ot cetn
nocTosHHoOro Toka ot 50 go 600 B.

3.13.KoHTponnepbl n3rotaBnmeBarTca B ucrnonHeHun YXJ1 kateropumn 3 no
FOCT 15150-69 n npegHasHa4veHbl Ansi paboTbl Npu TemnepaType OKpyKatoLlen
cpenbl oT -40 go +40 °C npu oTHOCUTENBHOW BRIaXXHOCTN A0 95%.

3.14.MouwHocTb, noTpebndgemas KOHTPONEPOM OT ceTu, He 6onee 5 BA.

3.15.KoHTponnep npegHasHayeH Anst paboTbl COBMECTHO C MyfbTOM
ynpasneHus Y-05, KoTopbI BKAOYAETCA B KOMMMEKT MOCTaBKM NO TpeboBaHUIO
3aKkas4uka.

3.16.KoHTaKTbl pene KOHTpornsepa KOMMYTUPYeT Lernb MNOCTOSIHHOrO WK
nepemeHHoro Toka oo 10 A npu HanpsixkeHum oo 240 B 1 paboTtaeTt Ha 3amblkaHne
UNn pasmblKaHWe Lenu ynpasneHus npu aBapumHOM OTKITHOUYEHUMN.

3.17 KoHTponnep obecneynBaeT raribBaHU4ECKYIO Pa3BA3Ky Mexay
KOHTPOSIMPYEMOW 3MEKTPUYECKON CETHIO U U3MEPUTENBbHLIMU LieNsaMu C
3NEKTPUYECKON NPOYHOCTBIO M30NauUMn He meHee 3 KB.
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3.18.ConpoTMBneHne n3onauumn mexay naMmepuTenbHbIMU 3NEKTPUYECKUMMI
uenamun (KOHTaKT 3 KOHTponnepa) M «obwum» nNpoBOAOM WHTepdberica CBA3M C
nepcoHanbHbIM  KOMMNbIOTEPOM MPUM  HOPMasibHbIX  KIIMMaTUYECKUX  YCHOBUSIX
cocTasnseT He meHee 20 MOm.

3.19./30n9uma  mMexay KOHTPONMPYEMOW  SNEKTPUYECKON CeTblo U
NHTEP(ENCOM CBA3N C MNepCoHarbHbIM KOMMbIOTEPOM BblAEPXMBAET B TeyeHue
OAHOW MWHYTbI AEeUCTBUE UCMbITAaTENbHOrO HaNpPsXXeHUs CUHycougaribHOM (opMbl
amnnutygon 2,0 kB, yvactotom (50+2) lu npwm HOpManbHbLIX KIMMaTUYECKUX
ycnoBusix. «HenTpanblo» iBASIETCA KOHTAKT 3 KOHTposnnepa.

3.20.Kopnyc koHTponnepa obecnevmBaeT cTeneHb 3awuTbl He Xyxe IP60
no NOCT 14254-96.

3.21.KoHTponnep BblaepXuBaeT BO3LENCTBUME MexaHUYeckux (¢akTopoB
BHeLwHen cpeabl no rpynne M39 NOCT 17516.1-90E.

3.22.Macca koHTponnepa 6e3 gatunkoB Toka He 6onee 300rp.

3.23.CpeaHasa HapaboTka Ha oTka3 coctaBnsieT He meHee 25000 yacos.

3.24.CpeaHuii cpok cnyxbbl He meHee 8 ner.
3.25.NabapuTHble pa3mepbl KOHTponnepa ©6e3 patyMkoB TOoka — He Oonee
75x78x105.
MabapuTHbIE N YCTAHOBOYHbIE pa3Mepbl NpMBeAEHbI HAa PUCYHKe 12.
MabapuTHble pa3mepbl 4aTYMKOB TOKa NpuBeaeHbl B Tabnvue 3.

Tabnuua 3
Mogudumkaums (BHYTpeHHWI @) X (BHewWwHu &) X (BbicOoTa), MM
KOHTponnepa CraHgapTHas KoMmnnekTauus noA 3akas
KCKH-5 18 x 62 x 20
KCKH-10 18 x 62 x 20 9,5 x 37 x 18 (D9.5),
KCKH-25 18 x 62 x 20 18 x 62 x 20 (D18),
KCKH-60 18 x 62 x 20 27 x 70 x 21 (D27),
KCKH-125 42 x 90 x 24 42 x 90 x 24 (D42),
KCKH-250 42 x 90 x 24 65 x 122 x 25 (D65).
KCKH-625 65 x 122 x 25

4. KOMIMJIEKT NMOCTABKU

CocTtaB KOMMNieKTa NocTaBKM KOHTponepa npueedéeH B Tabnuvue 4.

Tabnuua 4
HanmeHoBaHune O603Ha4veHne K-BO MpumeyvaHune
OJIEKTPOHHbIN KOHTpOep Toka KCKH 1 Bumecte ¢ Aarunkamu
ToKa (Tabnuua 3)
Kabenb ans cBssu ¢
OauvH Ha
nepcoHanbHbIM KOMMbLIOTEPOM HADTHIO
RS-232 P
MacnopT 411711078INC 1
[MynbT ynpaesneHns y-05 BXxoawT B KOMMNEKT no
TpeboBaHMO 3aKas34vnka
CepsucHas nporpamma Ha [K, OpHa Ha
KOMMNaKT AMCK napTuio
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5. YCTPOWCTBO W MPUHLUWM PABOTHI

5.1.BHelHWIA BN KOHTpOMepa 1 pacronioXeHne ero opraHoB MHAUKauum
N ynpaereHnsa nokasaHbl Ha pucyHke 1. MNMpuHUMN paboTbl KOHTPOMNepa NOSACHAT
CXeMbl, MpYBEAEHHbIE HA pUCYHKax 3, 4, 5.

5.2 KoHTponnep (pucyHoKk 1) SBRS€TCA  3MEKTPOHHbIM  U3OENUNEM,
paboTaroLwmm nog ynpaBneHnem BCTPOEHHOro MUKPOKOHTpOnepa,
BblpabaTbiBalOWEro B COOTBETCTBUM C 3a4aHHOW NPOrpamMmMon KOMaHAbl Ha
3aMblkaHWe WM pasMmblkaHWe YnpaBnsLWKMX KOHTaKToB. [locpeacTBoM  Tpex
patymkos 9, 10, 11 MUKPOKOHTpOMNNEp OCYyLEeCTBNSET KOHTPOSib TOKOB,
NpoTeKalLKNX B KXXO0N U3 Tpex has KOHTPONMPYEMOM INEKTPOSTMHUN.

*** [lpM nogade nNUTAOLLErO HaNPsSKEHUS Ha KOHTpomnnep Ans moaudukauumn
KCKH-M nepen BkntodeHnem CKH npousBogutca oOueHKa CONPOTUBIIEHUS
N30MSUMN N BKIIOYEHNE NPOM3BOAMTCA TOMBLKO B Crydae ecnv OoHO B Hopme. Ha
BpeEMSI OUEHKM conpoTtmeneHus usonaumm wuHgukatop «PABOTA» muraet ¢
nepuogom 0,1c. Ecnn conpotmBneHne nsonaumMm MeHblle HOPMbl, TO 3aropaeTcs
nugukatop «<ABAPUA» n nget 3anpeweHne Ha BknoyYeHne CKH. dyHKUNA OLeHKN
COMPOTUBNEHUS N3ONALNN OENCTBYET TONbKO Npu OTKNo4EHHON CKH.

Mpn BO3HMKHOBEHMM aBapuUMHOW CUTyauuKW, COOTBETCTBYHLLENW MO napameTpam
O4HOMY 13 BblOpaHHbIX BMAOB 3aLLMUTbI, KOHTPOSNEp Npon3soauT oTknoveHne CKH,
BKMNOYAeT MHOMKATOP TUMa aBapuu U MPOM3BOAUT 3anucb napameTpoB aBapun B
9HEpProHe3aBUCUMYKO MamMATb WM YBENMUYMBAET Ha €OMHMLY CYEeTYMK  Tuna
npousoLleLlen aBapum.

MpepbiBUCTOE cBeveHne wuHaukatopa «PABOTA» o03HayaeT UHAUKAUMIO
OTMOXEHHOro nycka rnpyv BOCCTAHOBIIEHUW HaMpPsHXKEHUA NUTaHNA (Camo3anyck) unm
aBTOBO3BpaT 3aLUThI.

HenpepbiBHOE cBeveHne nHamkatopa «PABOTA» cBuaeTenbcTByeT 0 HOpMasribHOM
pexnme padotbl CKH.

[MpepbIBUCTOE CBEYEHWE MHOUKATOPOB TWUMA aBapui CBUAETESNbCTBYET O Hannyuu
npobnem B pexume pabotsl CKH.

5.3.MynbT ynpasneHus [1Y-05 (pucyHOK 2) C aBTOHOMHbIM MUTaHUEM
obecneynBaeT OUCTaAHUMOHHOE CUYMUTbIBaAHWE MHGOPMaLMM C KOHTposnsepa un ee
oTobpaxkeHMe Ha akpaHe uucpoBoro aucnnes 5, a Takke wmcnonb3yetca Ans
nporpaMMmnpoBaHusa KOHTpornnepa.

5.4.KoHTponnep n nynbT obMeHMBalOTCA MHGOPMaUMeEn NO ONTUYECKOMY
nHdppakpacHomy (LK) kaHany cBsidau, KOTOpbIM obecneymBaeTca UMHdpaKpacHbIMK
nanyvarensamMu n npuemMHukammn koHTponnepa 14, 15 (pucyHok 1) u nHdpakpacHbIM
npuémo-nepegatymkom 6 nynbta ynpasneHua [Y-05 (pucyHok 2). [anbHOCTb
CBA3MN HaxoauTcs B npegenax ot 5 go 20 cm.

5.5.0006WeHHaa xapakTepucTuka 3aBUCMMOCTU BPEMEHM OTKITHOYEHUS
KOHTpoOsifepa OT BENUYUHbI TOKOBOW Harpysku (PUCYHOK 6a) MMeeT YeTbipe 30HbI
OTKIOYEHUSA, Npederibl KOTOPbIX ONPeaeNnsatTCA 3HAaYEHUSAMM TOKOBbIX Imin, Inom,
Imax, lotc, 1ancd n BpemeHHbix Tmin, Tnom, Tmax, Tanc6, Tdas ycTaBok.

YcTaBkM OnpeaensinTca WM ycTaHaBnuBakwTcss notpebutenem Ha OCHOBaHWUU
ANEKTPUYECKMX N TEMMOBbIX XapakTEPUCTUK 3alumnLLaemMoro obbekTa u yCnoBui ero
paboTbl.

5.6. Ha pucyHke 66 npvBegeHa ycpeaHeHHasi 3aBMCUMOCTb BpPEMEHU
OTKITIOYEHMST KOHTpOsSiepa OT BESIMYMHbI OTHOCUTESNBHOW TOKOBOW MEpeErpysku,
cooTBeTcTBYyloWas cnyyato Tmax =0.

Takaa ycTaHoBka obecrneymMBaeT MakCMMarnbHO ObICTPOE OTKMKYEHME Mo
NpPeBbILLEHMI0 TOKa MakCcMarnbHOM 3awmThbl Imax.
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5.7 JTro6asa n3 3awmnTHbIX QYHKLNIN KOHTPOIepa MOXET ObiTb OTKMNOYEHA:
npu yctaHosBke Imin=0 — 3anpeLyeHo OTKIIoYEeHME MO TOKY Hegorpy3ku Imin;
npu yctaHoBke Inom=0 — 3anpeLLeHo OTKMIYEeHne No TOKY neperpysku Inom;
npu yctaHoBke Imax=0 — 3anpeLieHo OTKIYEeHME NO TOKY MaKCMMarbHOM 3aliuUThbl
Imax;
npu yctaHoBke 1gnch=0 — 3anpeLLeHo OTKNIYeHne no nepekocy gas;

5.8.MNpwu ycTaHOBKe 3Ha4YeHus napameTpa Tn gencrene 3awmTt 6rnokmpyeTcs
Ha 3aJaHHbIN UHTepBast BpeMEHU, YTO NO3BONSET UCKIOYUTL JIOXKHOE OTKYeHMEe
npu 3anycke arperatoB C MOBbILWEHHbIM MYCKOBbIM TOKOM. OTOT NapameTp He
AencTByeT Ha 3awuTy oT obpbiBa a3 u loTc.

Ha pucyHke 7 npuBegeHa xapakTepHas MycKoBasi XapaKTepucTuka
anektpoasuratens. OTcyeT nMyCKOBOW 3afEepXKW HayMHaeTca C MOMEHTa
NPEBbLILIEHNST KOHTPONMPYEMOro TOKa MNOPOroBon BenuuuHbl Inop (nepexod B
coctosiHne «PABOTAY), BenmymMHa KOTOpOro CoctaBndeT:

Tabnvua 5
Mopenb Inop, A

KCKH-5 0,1
KCKH-10 0,2
KCKH-25 0,4
KCKH-60 0,8
KCKH-125 2

KCKH-250 4

KCKH-625 10

CueTumk NycKkoBOM 3a4epKKM BO3BpaLLaeTCs B UCXOOHOE COCTOSHME C MOMEHTa
nepexoaa B coctosgHne PABOTA (MMHMManbHbIN U3 TOKOB has 6onbLie Inop).
Ana obecnedyeHnss HagexHon paboTbl ykazaHHOW OYHKUMM MWHUMAarbHbIA TOK
arperata (TOK XONOCTOro xoa) AOSMKEH MpeBblllaTb BenMYnHy Inop, 4To AOMKHO
Yy4MTbIBaTbLCS NpKU BbiIbOpe HOMMHaNa KoHTposnepa.
®PyHKUMA BNOKMPOBaHUA 3alUMT MPU MyCKe He OEeNCTBYeT Ha 3awuTy MO YPOBHIO
cBepxToka loTc, KOTOpbI AOMKEH rapaHTUPOBAHHO NPEBbLIWATL BENNYMHY MUKOBOTO
Toka arperata Im (pucyHok 7). Ona npaBunbHoro Bbibopa ycTaHOBKM |OTC B
KOHTponnepe npeaycMoTpeHa yHKLMA pernctpaumm BennymHbl NMKOBOro Toka Im.
HeobxoauMo yuyuTbiBaTb, YTO MOMyvyaemMoe MpakTU4eckMm nyTemMm 3HadeHue Im
OTnM4yaeTca OT YCTAHOBMBLUErOCS 3HAYEeHWUs MYyCKOBOro TOKa In, nmpvBOAMMOrO
OObIYHO B TEXHWYECKOW OOKyMEHTauuu Ha anekTpoasuratenu, 4to obycrnoBneHo
BO3HMKHOBEHNEM KpaTKOBPEMEHHOIO (0.02-0.1 CeK)  anepuoguyeckoro
nepexogHoro npouecca B CeTU B MOMEHT BKIHOYEHUS. B cBs3M ¢ aTum npwu BeiGope
ycTaBkM loTC cnegyeT pyKOBOACTBOBATbCA WMMEHHO 3HayeHuem Im, koTopoe
PErMcTpupyeTCa KOHTPONEPOM B MOMEHT nycka. O6blyHO Im= (1.05 — 1.2)*In.
5.9.MNpwun yctaHoBke 3HadeHna Tn=0 — yHKUMA BGNOKMpOBaHUA 3aLLUT Npu
nycke arperata He pfeunctByeT. B aToM crnyyae npefoTBpaTtuTb OTKIHOYEHUE
arperarta npu nycke no3BonseT BBeAeHNE 3a0epKKku cpabaTbiBaHWs 3aLUUT.
5.10.MNpun ycTaHOBKe 3Ha4YeHUs napameTpa TC3 ynpaBnsoLwnin KOHTaKT
KOHTpoOnnepa octaeTcs pa3oOMKHYTbIM Ha 3a4aHHOe BpeMsi C MOMEHTa nogayu
CEeTEBOro NUTaHMs. JTa (PYHKUMS MOXET NCNONb30BaTbCA AN nocregosaTesibHOro
NOAKNIOYEHMA HECKOSTbKMX arperaTtoB Nocre OKOH4YaHus nepepbisa
anekTpocHabxeHust (camoaanycka), YToObl UCKITHOUYUTL HEQOMYCTUMYHO NEPErpyaky
nUTatoLLEn CeTH.
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Pexum moxeT ObiTb MCNONb30BaH MNPV MNOAKMYEHUN KOHTpoOmMnepa no
CXeMe Ha pucyHke 5.
5.11.YnpaBnsiowunn KOHTaKT KOHTposnsnepa MOXeT paboTaTb Kak Ha pa3MbikaHue,
TaK M Ha 3aMblKaHWe Lenu npyv aBapunHoM OTKIoYeHMW. [N 9TOro B KOHTponnepe
NMEeeTCss BO3MOXHOCTb, MyTeM 3afaHus COOTBETCTBYIOLLEN YCTaBKW, BblbpaTb
NcXogHOe COCTOsIHME BbiXoaa:

HPK — HopManbHO-pa3oOMKHYTbIN KOHTAKT.
H3K — HopManbHO-3aMKHYTbIN KOHTaKT;

5.12.pn aBapuMHOM OTKIHOYEHUM KOHTPONSEp perncTpupyer B NamsTu
AaTy, BpeMs, KOHTPONUPYEMblIE TOKM Ha MOMEHT aBapWUMHOIO OTKIOYEHUS U
npuYnHy aBapum. ITW [daHHble COXPaHAKTCA B MNaMATU  KOHTponsepa
HeorpaHM4YeHHoOe BpPeEMS, B TOM YuCne, U NMpU OTKIIIOYEHMM CETEBOrO MUTaAHUS U
MoOryT ObiTb cYMTaHbl Npu nomowm nynbTta ynpaenexwus [1Y-05, Hanpsamyto
CEPBMCHON MNporpaMmMon Ha nepcoHanbHoM komnbtoTepe (RS-232) unu 4vepes
nokarbHyto cetb (RS-485).
[ebnoknpoBka 3awuTbl M BO3BpaT KOHTPOMSiEpa B WCXOAHOE COCTOSAHWE Mpu
HeobXOAMMOCTN OCYLLECTBNAETCA CHATUEM HanNpPsXKeHUA CeTeBOro MnuUTaHus C
KOHTpossiepa Ha BpemMs 2 — 3 CeK. UM C NOMOLLbIO CEPBUCHOM nporpamMmmbl Ha [1K.
Ona obecneyeHns BO3MOXHOCTU AeONOKMPOBKM 3awnTbl B LENW MNUTaHUS
KOHTpoSinepa MOXeT OblTb YCTaHOBMEH BCMOMOraTesnbHbIM BbIKMoYaTenb S
(PUCYHOK 3 1 PUCYHOK 5).

5.13.Npn  ycTaHOBKE  HEHYNeBOro 3HayeHuss napameTtpa Nane
AebnoknpoBka 3aliMTbl  OCYLLECTBISIETCA aBTOMaTMYECKM uYepe3 3adaHHbIN
WHTepBan BpemeHn Tane. MakcumanbHOe YMCRO LMKIIOB BO3BpaTa onpenensieTcs
napameTtpom Nans, KOTOPbIM MOXET NpuHUMaTh 3HadeHue ot 0 go 65000.

5.14 KOHCTPYKTUBHO KOHTPOSSIEP COCTOUT N3 HECKOSTbKUX Y3S10B:
Kopnyc;
b6asoBas nnara;
nnaTta KOHTPOMS CONPOTUBIIEHUS N30NALMM;
pa3beM MHTEpdEeca CBA3N C NepCoHarnbHbIM KOMMNbIOTEPOM;
repMeTUYHbIE BbIBOAA C NMPOBOAAMM NOAKITOYEHUA KOHTponnepa kK CKH
AaTyYnNKM TOKa.
5.15.Kopnyc npegHasHayeH AN pasMeLLeHUA 3NEMEHTOB KOHCTPYKUUK

KOHTpomepa n 3awnTbl OT BHELLIHUX BO34ENCTBUIA. Ha nuueBon naHenn HaHECEHLI
0603Ha4YeHNs, OEHTUULMPYIOLLME KOHTPONEP U Y3nbl MHAUKALUN.

5.16.ba3oBasi nnata ocyLwecTBnsaeT BCe PYHKLUMMN U3MEPEHUS, UHOMKALNN,
CBS13M C NepCcoHasnbHbIM KOMMbIOTEPOM U YripaBrneHnsa yCTPONCTBOM.

5.17.Pa3bém wuvHTepdenca CcBA3M C NEepcoHanbHbIM  KOMMbOTEPOM
npegHasHayeH ONA  HenocpeacTBEHHOro  MOAKMNIYEHUs  KOHTpornnepa K
nepcoHanbHOMY KoMmnbloTepy yepes mHtepgenc RS-232 (pucyHok 11a,8), nmbo
ANA NOAKNIOYEHMS K NNOKanbHOM cetu ¢ nHrepdgencom RS-485 (pucyHok 116,r).

5.18.NNnata  KOHTpONs  COMPOTUBNEHMS  M30NAUMM  OCYLLEeCTBNsSeT
N3MepeHne COMnpoTUBIIEHUS W3OMAUMN 3NEKTPOYCTAHOBKM U MNPU HU3KOM €ro
3HayeHuu BblgaeT Ha 6a3oByO NNaTy ynpasnsoLWMIA CUrHan.

6. YKASAHVE MEP BE3OINACHOCTHU

Bo un3bexaHne nopaxeHuna J3J1IEKTPU4ECKMM TOKOM BCE BUObl pa60T Nno MOHTaxy,
NOOKNKOYEHND N TEeXHU4YEeCKOMY O6Cﬂy)KVIBaHVII'O KOHTpOJI1Iepa AOO0nyCKaeTCA
Npon3BOANTb TOJIbKO MPU NOJIHOM CHATUUN HanpaXeHnA B CeTw.

3anpeu.|,aeTcsl JKCnyaTaunda KOHTpoJiJiepa BO B3pPbIBOOMACHbLIX NMOMELEHNAX.
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7. PABMELWLEHVE N MOHTAX KOHTPOIJIJIEPA

7.1.KoHTponnep pekoMeHOyeTCs YyCTaHaBnuBaTb B 3aKpbITbIX LIKadax
COBMECTHO C APYrMM MYyCKOBbIM 311eKTPO06OpYyAOBaHNEM Ha PACCTOAHUN HE MEHee
0,2 M OT cMNoOBbIX TOKOBEQYLUMX NPOBOAOB (LWMH). [Ansa KpenneHust KoHTponnepa B
ero Koprnyce npegycMoTpeHbl ABa KpenexHbIX oTBepcTuss u kKpenneHne Ha DIN-
peuky.

7.2.JatyMkn TOKa YCTaHOBWUTE Ha CUMOBbIX TOKOBeAyLMX MpoBoAax Ha
HanbonblieM yganeHMnm OT  KOHTaKTHbIX  COeOMHEHUNW, KOoTopble  MOryT
neperpesaTbCs BO BpeMsi paboTbl.

7.3.NMogkno4eHne KOHTponsnepa npousBoaUTCA B COOTBETCTBUM  CO
cxeMamu Ha pucyHkax 3, 4, 5. Bo3MOXHbl Apyrve BapuaHTbl MOAKNIOYEHUN
KOHTpOnnepa B COOTBETCTBUMN C KOHKPETHLIMU YCITOBUAMU NPUMEHEHNS.

7.4.Mopknovenne k TMK (RS-232) wnu nokanbHon cetn (RS-485)
NpPOM3BOOUTCSA B COOTBETCTBUMN C pUCYHKOM 11.

7.5.PekomeHgaunn no opraHusauuu KaHana CBSA3U mMexay
npeobpasoBaTtenem nHTepdenca n KOHTponnepamu:

7.5.1.na cBA3M KOHTpONMepoB C npeobpasoBaTteniem wuHTEpdenca
NPUMEHATb  9KPAHUPOBAHHYKD BUTYHDO MNapy C BOJSIHOBbIM  COMPOTUBIIEHVMEM
p=120 Om.

7.5.2.0kpaH 3a3eMnaTb B OOHOM TOYKE CO CTOPOHbI npeobpasoBaTens
NMHTepdencoB (KoMnboTEPA).

7.5.3.Ha dwmamyecknx KoHUAX §nNUHMN YyCTaHaBnMBaTb cornacyloLwmne
pesnctopbl 120 OM £5% mowHocTbio He meHee 0,25 BT.

7.5.4.Npwn BKNIOYEHHbIX KOHTpoOMnepax, npeobpasoBartene uHTtepdenca un
cornacylowmx pesanmctopax, Ho B OTCyTCTBME 0OMeHa, NOCTOSHHOE HanpsiKeHne Ha
kaHane RS-485 mexay BbiBogaMu KOHTponnepos 4 1 5 ormkHO ObiTb He meHee 0,3
B ¢ cobniogeHnem nonsipHOCTMy.

8. NOArOTOBKA K PABOTE N NOPAOOK PABOTbI

8.1.MNepen Ha4Yanom paboTbl KOHTponnep HeobxoamMmo
3anporpammMmuMpoBaTb, T.e. YCTaHOBUTb OMNpedeSieHHble 3HayYeHWs  YCTaBokK,
onpeaensoLWmX PexXmm ero padoTbi.
BBog ” uM3MeHeHMe YyCTaBOK peKOMeHOyeTCs Mpou3BOAUTb MNpU  OTCYTCTBUM
Harpy3km B KOHTPOSIMPYEMOW 3NEKTPONNHUM Mnu B nabopaTopHbIX YCNOBUSIX A0
YCTaHOBKM €ro B 311IEKTPOCUCTEMY.
[na obecneyeHns BO3MOXHOCTU CUMTbIBAHUS U 3anMch MHAOPMAaLMM AOCTAaTOYHO
nogayn HanpsKeHUM CeTeBOro NUTaHMs mexay sbiBogamu 11 n 12 KoHTponnepa.

8.2.[1lpon3BecT HaCTPOMKY KOHTpornsiepa C NOMOLLbIO NyrnbTa ynpaBneHus
MY-05 nnn nocpeacTtBom cepBUCHOW NpOrpaMmMbl Ha NepcoHaribHOM KOMMNbIOTEpPE.

8.3.HacTtpownka ycTaBoK KOHTpornepa cpeacTBamMu CEPBUCHOW NPOrpaMmbl
nepcoHanbHOro KOMMbTEPA ONMcaHa B JOKYMEHTALUN Ha CEPBUCHYIO NPOrpamMmmy.

8.4.HacTtpowka ycTaBOK KOHTposnsepa cpeactsaMmu nynsTta ynpasneHus Y-
05 (pucyHok 2) ganee nynbTa (IMY).
8.4.1.KpaTkoBpeMeHHO HaxmuTe u otnyctute kHornky «MATAHWE» nynbta. Ha
ancnree nosBuTcs coobLueHune:

MyneT ynpaesneHus
KCKH I1Y-05
HacTtpownka / Cepsuc

Ecnn unsobpaxeHne He NOABUTCA MM OHO HEAOCTATOYHO KOHTPACTHO, TO 3TO
CBMAETENbCTBYET O Ype3MEpPHOM paspsige afeMeHTa nuTaHus nynbTa U ero
HeobXoaANMO 3aMEHUTD.
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8.4.2.NogHecnTe nynbT K KOHTponnepy Ha pacctosHne 10-20 cwm.
coBmectnB ocb WK-uanyvatens koHTponnepa un WIK-npuemHuka nynbta. [pu
yctaHoBke cBsa3n nynbta ¢ KCKH nosBuTCA Muralowmnm 3Hak « I » B NpaBoM
BEPXHEM YNy AUCnnes — WMHopMauusa cuMTaHa, Korga nynbT MOKaXeT nepByto
CTpaHuuy aucnnes.
8.4.3.0Tobpaxaemass uHdopMauusi pasMmellaeTcs  Ha  CTpaHuuax,
nocriefoBaTesilbHOEe NepeKoYeHne KOTOPbIX OCYLLECTBISETCS C NMOMOLLBbI KHOMOK
nyneta «BbIBOP CTPAHULbI» B npamom n obpaTtHOM nopsgke.
8.4.4 . Ha ctpanuue 1 aucnnea otobpaxaercs:
e MoAenb U MoandmrKauusa KOHTponnepa;
e CEepUiHbIN HOMEp / MecsiL 1 rof, BbINyCKa;
e TeKylLlas gaTta v Bpems;
e Tekyuwee coctosiHme (CTOI, PABOTA, ABTOIMNEPEPLIB, ABAPUA)
e [fata/Bpems nocnegHero cbpoca CTaTUCTUKN.
8.4.5.Ha ctpaHuue 2 gucnnesi otobpaxaetcs:
e TOKM pa3 CKH: la, Ib, Ic ¢ ykasaHuem pasmepHocTn A (onsa
OTOOpaXXeHUs TEKYLLMX 3HAYEHNN TOKOB BbIMOMAHUTL M. 8.4.2);
e MakcumarnbHOe 3HayeHuMe M3 TOKOB Tpex ha3 Im ¢ mMomeHTa
BKITHOYEHUSA (MYyCKOBOW TOK arperara);
e Ko3pmumeHT TpaHcdopmauun Krp (ana mogenen KCKH-5,
KCKH-10).
e MoTopecypc;
8.4.6.Ha ctpaHuue 3 gucnnesa otobpaxkaloTCa 3HaYEHUS YCTaBOK TOKOBOW
3aWuThl:

lotfc - yCTaBKa ToKa OTCeYKH;

Imax - ycTaBKa Toka MakCMMarnbHOW 3aLUnThI;

Inom - yCTaBKa ToKa neperpysku;

Imin - ycTaBKa ToKa Heorpysku;

Totc - BpeMS 3aepXkn cpabaTbiBaHNA 3aLLNTbI OT CBEPXTOKA;
Tmax — BpeMs 3afepXkn cpabaTbiBaHUsi MakCMMaribHOW 3aLunThl;
Tnom — BpeMs 3aepXkku cpabaTbiBaHUSA 3alMThbl NO Neperpyske;
Tmin — BpeMs 3aepXkn cpabaTbiBaHMS 3alUnTbl MO HEOOMPY3KeE.

8.4.7.Ha ctpaHuue 4 aucnnesa otobpaxarTcs 3Ha4eHUs YyCTaBOK:

Inop - BENUYMHA MOPOroBOr0 TOKAa MNpU  AOCTUMXKEHUN KOTOPOM
npoucxogut nepexoqg pabotel M3 coctosHua «CTOlMN» B cocTtosiHue
«PABOTAVY;

lanco — nopor cpabaTtbiBaHMsA 3alnTbl N0 ancbanaHcy TOKOB;

Thas - Bpems 3agepXkun cpabaTbiBaHns No obpbIBy dhas;

Tancd — Bpems 3afepXku cpabaTtbiBaHNA No aucbanaHcy TOKOB,

Totc - Bpemsi cpabaTbiBaHUA 3aLUTbl NpU NpeBbleHnn |0Tc;

Inp - BenM4YMHa MNOPOroBOro TOKAa MNP MNPEBbLILWEHNN KOTOPOW

Npon3BOAUTCA NoJada NpepbIBUCTOr0 CUrHana Ha ynpaBnstoLuUnM KOHTaKT
aBapuUMHON CUrHanNu3aumu.

8.4.8.Ha ctpaHuue 5 paucnnes oTOOpaxalTCs CYETYMKM aBapUMHBIX
OTKMIOYEHUN (ONA OTOOpaKeHUs TeKyLUX 3HAYEeHUN CHETYMKOB BbINOMHUTL M.
8.4.2):

Notc - YUCIIO OTKNKOYEHUIN NO TOKY OTCEYKY;

Nmax — YMCMO OTKNKYEHUN NO TOKY MakCMMarsibHOW 3aLM1Thl;

Nnom — YUCIIO OTKNKOYEHUI NO Neperpyske no TokKy;
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Nmin - 4YNCIIO OTKINIOYEHUI MO HeJOrpy3Ke no TOKY;
Nancb — YUCNO  OTKMIYEHUN NO  MNPEBbLIEHNO  AONYCTUMOrO
ancbanaHca TOKOB;
Ndas — 4YUCNO OTKNKYEHUN No obpbiBy (has;
N Rus — YUCO OTKIMKYEHUN NPU HA3KOM COMPOTUBIEHUN U30NALNN;
NBkn — KONMMYEeCTBO BKINoYeHUn JY.
8.4.9 Ha cTtpaHuue 6 gucnnes otobpaxarTcsa 3Ha4YEeHUs1 YCTaBOK BPEMEHMN:
Tn - Bpems Br10OKMPOBKM cpabaTbiBaHUS 3aLUT Npu Nycke;
Tea - 3aJepXKka BKOYEHUs (camo3anyck) MpuM BOCCTaHOBIEHUM
NUTaHUS;
Tane - BPeEMS O aBTOMATMYECKOro BoO3BpaTa 3aluThbl;
Nans - YMCMO UMKITOB aBTOMATUYECKOro BO3BpaTa 3alUnThl;
Tnc - BpeMs NpeanyCcKoBOW CUrHanm3aumm.

[ata un BpemA nocneagHero nSMeHeHmnA yctaBoK.

8.4.10 Ha pgpyrux cTpaHuuax gucnnes oTobpaxarTca napameTpbl aBapUiHbIX
oTkntoyeHmn CKH (kaxxgas aBapusa onncbiBaeTCsl Ha OTAENbHOW CTPaHULE, NO3TOMY
KONMMYECTBO CTPaHUL, 3aBUCUT OT KONMYECTBa 3aperMcTpupoBaHHbIX aBapui): gata
N BpEMS aBapUNHOrO OTKMIOYEHMUS, MPUYMHA aBapuuy, 3HAYEHUS PasHbIX TOKOB Ha
MOMEHT OTKIIOMEeHUs,, HOMep aBapuu / ux KonudectBo. [Ona oTtobpaxeHna Ha
nHamnkaTope MY Kaxxgoro aBapunHOro OTKIMIOYEHUS BbiNonHUTE M. 8.4.2.
8.5.lNporpammupoBaHne KOHTponsepa

8.5.1.NponsBeante cunTbiBaHMe WuHGOPMaUMM C  KOHTponnepa B
cooTBeTCcTBUM C N. 8.4.2

8.5.2.Haxmute ogHokpaTHO KHonky nynbTa «BbIBOP MNMAPAMETPA» - Ha
3KpaHe gucnnesa otobpasnTca MeH0 NoanporpaMmm:

3ALLUTA — KOPpPEeKTUpOoBKa ycTaBoK 3awmTbl loTc, Inp, Imax,
Inom, Imin, |lanc6, Tmax, Tnom, Tmin, Tdas, Tauc6., ToTtc,;

3AO0AHUA — M3MEHEeHWe nporpamMmmbl XypHana 3afjaHun Ha
BKNtoYeHune un BbikntodeHne CKH B onpeneneHHoe Bpems;

YACDI — yCTaHOBKa / KOPPEKTMPOBKa TeEKyllen aatbl U
BPEMEHMU;

nyckK —  KOppekTupoBka napameTtpoB Tn, Tc3, Tans,
Nans, Tnc (Tnc —BpemMs npeanyckoBOW cuUrHanmsauun);

BXO[ — yCTaHoBKa MNPOTOKONUPOBAHUA  OUCKPETHOro
BX0Aa;

OYCTAT - OYUCTKa NaMATU aBapPUNHbIX OTKIOYEHNN N OOHYneHne
CYETUMKOB aBapum;

NMAPAMETPbI —  W3MEHEHMe napamMmeTpoB KoadhdbuumeHTa

TpaHcdopmauuu (gns KCKH-5 n KCKH-10);

— Homepa KCKH B cetn uHtepderica ceasu;

— ckopocTn obmeHa no wuHTepdency cBasn (no
ymonyaxuio 19200);

— yCTaHoBKa pexwuma ABTOMAaT (BKN. UMW BbIKIT.)
ANSA BbINOSTHEHUSA XypHarna 3agaHum Unm ero OTMeHbI;

HACTP. Ny — W3MEHEeHMe KOHTPaCTHOCTU Aucnnes;

— N3MEHeHne BpeEMeHU 3a4epPXKM
aBTOBbIKNOYeHNA [TY nocne nocnegHero HaxkaTnsa UM OTMNYCKaHUSA KHOMOK MyribTa
(pexum aHeprocbepexeHns):
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8.5.3.Haxatnem KHOMOK «A» unn «V» yCTaHOBUTE MapKep «>>» Ha
Bbl6paHHbIN pasgen MmeHo (Hanpumep, SALLNTA)
8.5.4.Haxmute kHonky «BbIBOP NMAPAMETPA» - Ha akpaHe oTobpasuTtca
obo03HayeHne 1 Tekyllee 3HaYeHne AOCTYMHOM A1 UBMEHEHUS YCTaBKu.
Hanpumep:
YcTaBKku 3aLUunThI:
lotc, A
500 500
roe 500 — Tekywiee 3Ha4YeHue ycTaBku loTc.
8.5.5.Haxatnem KHoONok «A» unn «V» YCTaHOBUTE HOBOE 3HadeHue
napameTtpa (oTtobpaxaeTtca cnpasa). [na YyCKOPEHHOro W3MEHEHWA napameTpa
yaep>KuBamTe KHOMKY «A» Unm « Vy» B HaXaTOM COCTOSIHUM.
8.5.6.lMponsBeanute 3annCb WN3MEHEHHOro0 3Ha4YeHus napameTpa B
KOHTpOSINep, AN Yero nogHecuTe nynbT K KOHTponnepy Ha pacctosHum 5 — 10 cm.,
coBmectnB ocb WK-manyuyatena nynbta n WMK-npmemHuka koHTponnepa. 3anucb
OyOeT 3akoHYeHa, Korga 3HadeHue napameTtpa, oTobpakaeMoe crnesa, coBnageT C
YCTaHOBMEHHbIM.
8.5.7.NoBTOpHbIM HaxaTuem kHonkn «BbIBOP NMAPAMETPA» Bbibepute
cnegywwmn napametp u noptopute n. 855 — 8.5.6 gna ycrtaHoOBKM AOpyrux
napamMmeTpoB.
8.5.8.MNpun HeobxoanmocTn, noBTopute TpedbosaHus n. 8.5.1 — 8.5.7.
8.6.lporpammupoBaHve Tanmepa XKypHana 3agaHui  n  pabota
KOHTOpnfepa B aBTOMaTU4YECKOM peXUME.
8.6.1.Ha pucyHke 8 npuBegeH ycnoBHbln rpaduk pabotbl CKH,
NOOKIIOYEHHOM MO CXeMe pucyHka 5 wn paboTawowen nog ynpasneHUEM
KOHTpOJSINepa B aBTOMaTUYECKOM peXxmMe Mo XXypHarny 3agaHun.
OtobpaxeHne napameTpoB OOHOW 3anucu >XypHana 3afjaHun 3aHuMmaeT OfHY
CTpaHuuy aucnnesa n npeacrasneHo B BUAe:
3apanve 1/3
07.08.2007 07:00:00
21.08.2007 10:00:00
BepxHaa cTpoka akpaHa oTtobpaxaeT gBa uucna, nepBoe U3 KOTOpPbIX O3HavaeT
HOMep oToOpakaeMown 3anucu XXypHana 3agaHuin, BTOpPOe — KONMYECTBO 3anncen B
XypHane.
[iBe CTpoKuM crnpaBa O3HA4YaloT: BEPXHAS CTpPOKa — Bpems (44:MM:CC) BKIOYEHMUS
CKH, HmxHas — Bpems (44:MM:cc) BbikntodeHus CKH B TeyeHne cyTok.
[iBe cCTpokuM cneea onpegendawT AdaTbl, B npegernax KOTOPbIX BKMIOYUTENBHO
BbIMOMNHAETCS 3TO CYyTOMHOE 3aJaHue.
8.6.2.[1na BBOOa AaHHOro rpaduka B NamMATb KOHTPOSNepa BbINOMHUTE
cnegywowne OencTBus:
8.6.2.1.Bbibepete B wMeHw nognporpamm (8.5.1 — 8.5.3) pasgen
«3AO0AHUNA.
8.6.2.2.lNlocnepoBaTtenbHO  3anporpaMmmupynuTe  napamMeTpbl  3afaHun:
nporpaMmupoBaHve 3agaHvus pa3buTo Ha OBe CTpaHuubl, nepBas M3 KOTOPbIX
npegnaraeT BBECTW HadanbHyl gaTy n Bpemsa BkiwdveHus CKH, BTopas — paty
OTKITHOYEHUS UCMNOSNTHEHUS 3aaHna 1 BpeMsi BbiknioyeHns CKH.
8.6.2.3.lna 3agaHus 3HaAYEeHUN HeobXoaMMO MNEPEMECTUTb MUraroLLnin
Kypcop, nonb3ysacek kHonkamu «MUTAHUE» (ana nepemelieHns Ha O4WH CUMBON
Bneso) n «BblIBOP NMAPAMETPA» (ans nepemMelleHna Ha OanH CMMBOJST BNpaBo),
Ha TO 3Ha4eHue, KOTOpoe HeobxoauMO M3MeHUTb. W, HaxXMMasi KHOMKM «A» unu
«V» U3MEHUTb 3Ha4YeHne Ha Heobxoanmoe.
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8.6.2.4.lNo okOHYaHMIO pegakTMpoBaHMs NnapamMeTpoB BkoveHna CKH, ans
NoaTBEPXXAEHUS BBOAa Heobxoaumo Haxatmem kHonkn «BblIBOP NMAPAMETPA»
nepeBecTy MUratLLMn Kypcop Ha nocrnegHuin npasbii CUMBOM U HaxaTb ewe 1 pas.
Ha akpaHe nosBuTcs BTOpas cTpaHuua 3agaHnsa — napameTpbl oTkoveHns CKH.

8.6.2.5.AHanorn4yHo 3anporpammmpymnTe OaTy OKOHYaHWA BbIMOSIHEHUS
3agaHna n Bpems BbiktoveHns CKH.

8.6.2.6.Nocne okoHYaHus peaakTUpoBaHUSA Ha aucnsiee nosiBUTCS Haanucb
0 HeobxoaMMOCTW 3anucu 3adaHus B KOHTPOSnep, And 4yero nogHecute MynbT K
KOHTpOMsiepy B COOTBETCTBMM C . 8.4.2.

8.6.2.7.Nocne 3anucm 3agaHMs B KOHTPONMep Ha aucnnee nynbTa
BbicBETUTCA coaepxumoe MeHo «3AOAHUA» ¢ napameTtpamn gobaBneHHon B
XypHan 3agaHum 3anucu.

8.6.2.8.lna ypmaneHus BblIOpaHHOrO K3 >XypHana 3agaHun 3agaHus
HaXXMUTE KHOMKY «/A\», C MOMOLLbIO KHOMKN «V» HaBeguTe 3HaK «>>» Ha CTPOKY
MEHIO C HasBaHMEM «ydanuTb» WU Haxmute kHonky «BbIBOP TMAPAMETPAY.
MogHecuTe NynbT K KOHTpOMnepy, M [OXAUTeCb MOKa Ha Aucniee BHOBb He
oToOpasnTCca CNMCOK 3anucen XXypHana 3agaHuin, Yto byaet ceBmaeTenncTBoBaTh 06
yCnewHoM yganeHum 3anucu.
[Ona yoaneHus cpasy BCeX 3anucen XypHana 3agaHun Bblbepute MyHKT MEHH0
«OUUCTUTL XypHan», Haxmute kHonky «BblIBOP NMAPAMETPA» 1, nogHecs nynbT K
KOHTpOSNepy, AoOXAMTECb HagnNucy Ha gucnnee «***HET SAOAHNIN***y.

8.6.3.[lna nepeBoga KOHTporiepa B peXMM aBTOMATUYECKOro ynpasfeHus
nepeseauTe yCTaHOBKY pexuma AsTomat B MeHto nognporpamm «NMAPAMETPbI» B
nonoxexue «BKI1.».

9. TEXHUYEKOE OBCJTYKNBAHUE

TexHudeckoe 0OCNyXMBaHME KOHTpoOMfepa 3akni4yaeTca B Nepuogndeckom
yoaneHnun no mepe HeobxoauMOCTU NbINM U APYIUX 3arpsa3HEHU, KOTOpble MOTyT
ABMATLCA NPUYNHOW HApPYLLEHUA ONTUYECKOW CBA3U MexXAay KoHTponnepom u Y, c
nosepxHocten VK-nanyvarena n MIK-npuémHmnka KOHTponsepa ¢ NOMOLLbI YMCTOWN
candeTku.

10. BOSMOXHbIE HEMCIMNPABHOCTU N METObl X YCTPAHEHUA

KoHTponnep £BnseTca peMOHTUPYyeMbIM, BOCCTaHaBIIMBAEMbIM 3JIEKTPOHHbLIM
nagennem. 3a AONONHUTENBHOM MHOPMaLMEN NO PEMOHTY criegyeT obpaluaTbes
Ha NpegnpuaTUe-n3roToBUTENb KOHTpONNepa.

11. CBUOETENBCTBO O NPUEMKE

KoHTponnep KCKH - , 3aBoackon N ,

Bbinyckaemoe rno TY 3425-003-83053933-2009 npoBepeHO U Mpu3HaHO rogHbIM K
aKcnnyaTauum .
Wramn OTK

noanncb Nnuy, OTBETCTBEHHbIX 3a NMNPUeMKY
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12. CBEAEHWA OB YINAKOBbLIBAHUN

KoHTponnep KCKH - ,3aBoackon N ,

yNnakoBaHO B COOTBETCTBUA C Tpe6OBaHVIFIMVI KOHCprKTOpCKOVI OOKyMeHTauunn.

YnakoBblBaHWe npounssern

13. TAPAHTUN N3ITOTOBUTENA

N3rotoBuTenb rapaHTMpyeT HopMmarbHylo paboTy KoHTponnepa B TedeHue 36
MecsaueB C MOMEHTa MOCTaBKMU NMpu ycrosuu cobnogeHna notpebutenem npasun
aKcnnyaTtaumm.

14. CBEOEHMA O PEKITAMALINAX

Peknamaumm npegbsaBRsSlOTCA NOTpeduTeneM npeanpusTUIO-U3roTOBUTEND B
crnyyae obHapyXeHus 1edeKkToB Npu YCrioBUM CoGnoaeHNs NpaBun akcnnyaTauum
B Mpedenax rapaHTMiHOro cpoka. KoHTponnep Bo3BpallaeTcs NpeanpusiTuio-
N3roTOBMTEMNIO B YKOMMIIEKTOBAHHOM BMAE B YynakoBke, oGecrneuymBaiolleit ero
COXPaHHOCTb.

TpaHcnopTHble pacxodbl B criydae OOOCHOBAHHOIO NpeabsABrEeHUs MPEeTeH3ui
HeceT npeanpuUsATUEe-U3roToBUTENMb.

15. CBEAEHVA O COOEPXAHUN OPATOLEHHBIX METAINNOB

KoHTponnep oparoueHHbIX MeTansnoB 1 CNilaBOB HE COOEPXKNT.
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PucyHok 8 - N'padumk paboTtbl CKH no xxypHany 3agaHui (npumep)
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PucyHok 9 - KocBeHHOe nogknioyeHne JaTymMKkoB ToKa
koHTponnepoB KCKH-5, KCKH-10 k anekTponuHum.
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PucyHok 10 - KocBeHHOE NoakNoyYeHne 4aTyMkoB KOHTPOepos
KCKH-5, KCKH-10 ¢ yMHOXeHMneM BTOPUYHOIo TOKa.
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- Fatem cemsu KZCEH R3-232
Konmrorep € KOMIERTEROM Xl KCKH
COM1 i
ooz 2] <]
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6)
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x X1KCKH KOMIBE>TEpa (R5-232) kX1 KCEH
DEY DES DED
1 | 485K 1 1 1 4550
2 | 233R3 2 R3-455
AL amey PR
4 | 485B 4
4 | 485B | D+
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a) MogxkntoueHne KCKH k komnbloTepy yepes nHrtepdenc RS-232;

0) MNopgknoyeHne K nokansHom cetn RS-485;

B) Pacnanka wTekepa umHTepderncHoro pasbéma ana nogkniodveHns KCKH vepes
RS-232;

r) Pacnanka wrekepa uHTepdencHoro pasbéma ansa noaknoveHna KCKH yepes
RS-485.

PucyHok 11 - PekomeHgauum no noaknioYeHNIo KOHTPOSIepoB
K CeTu nepeaayn gaHHbIX
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PucyHok 8 - MabapuTHble 1 ycTaHOBOYHbIE pa3mepbl n3genus KCKH 6e3

[aTUYMKOB TOKa 4NA KpPenfeHns Ha BUHTOBbIE COeANHEHUS
nnn Ha DIN-penky wmpnHon 35mm.
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