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1 OBLUIUE YKA3AHUA

HacTtoswas MHCTPYKUUA MO 3KcnnyaTaunn npeaHadHa4vyeHa an4d:

> M3y4eHus npuHUMna paboTbl YCTPOMCTBA;

N3yYeHNs OMONHUTENIbHOIO (PYHKLIMOHaNa yCTponcTBa;

oKa3saHue NoMoLLY Npu BbIGope MoaMdmMKaLMK U OOMN. ONLUiA KOHTpOnnepa;
oKasaHye NoOMOLLM NpuW NepBOM 3arycke;

N3yYeHNs NpaBui MOHTaXa 1 Hanagku;

N3yYeHNs NPaBUI TEXHUYECKOTO OBCNYXMBaHUS U 3KCMyaTauumn YCTPOMCTBa.

YV V VYV VY

Mepen Havanom akchnyaTauMn KOHTponsiepa HeobXoaMMO BHUMATENbHO
03HaKOMMWTLCH C NAcMopTOM YCTPOWCTBA M UHCTPYKUMEN MO IKCnyaTaumm.

Mpu BLIGOPe npubopa BHMMATENbHO MPOBEPANTE COOTBETCTBME BblOpPaHHbIX
ONnuuA C KOOMPOBKOW, ANS MWCKMOYEeHUss OownboK B KOAMPOBKE BOCMOMb3YMTECH
ycrnyramm MeHeakepoB nmbo camocToATENbHO NpY MOMOLLM Nporpammel nogbopa.

Mpn nonyyeHnn npubopa npoBepsaNTe €ero KOMMMEKTHOCTb, OTCYTCTBUE
MeXaHUYeCKMX NOBPEXAEHWIN, HAann4yne WTamnoB 1 NOANNCen TOPryloLWwmnx opraHn3auunin
B rapaHTUMHbIX TanoHax u NpeanpusSTUA-M3roToBUTENS B CBUAETENbCTBE O NpUEMKe, a
TakKe MpOBepsiINTe COOTBETCTBME KOAMPOBKM HEMOCpPedCTBEHHO camoro npubopa
3asaBneHHoun (OTKpbITb 3kpaH B npnbope "MEHIO->INPUBOP" B koTopoMm ByaeT ykasaHa
dakTmyeckasn kogmpoBka npubopa).

Mpn npuobpeTeHMn KOHTponsepa, MO YMOMYaHUoo, PYKOBOACTBO MO
aKcnnyaTaumMnm He NOCTaBMsieTCs; ANS MONyYeHUs AaHHOe PYKOBOACTBO B OymakKHOM
nnbo B anekTpoHHOM Buae (Ha CD gucke) HeobxoamMmo yka3aTb B 3asiBke NOTPeOHOCTb
B COOTBETCTBYIOLLEM PYKOBOACTBE.

Co BpemMeHeM BO3MOXHbl M3MeHeHusi 1O koHTponnepa, AobGaBreHve
Kakoro nnbo yHKUMOHana, paclumpeHnss Habopa ¢yHKUMIA, CMUCKOB, NapameTpoB U
Op., B TakOM cny4yae notpebutento HeobXoouMo CaMOCTOSITENbHO OTCREXMBATb
aKTyanbHylO BEpCUI0 [aHHOrO pPYKOBOACTBA B cOOTBeTCTBMM C Bepcuen [0
YCTaHOBMNEHHOrO B KOHTponnepe. [Ona noucka akTyanbHOW BepcuM OaHHOro
pykoBoAcTBa Heobxogumo 06patuTtbCA 3a KOHCynbTauuen B TeX. MNOAAEPXKKY
npou3soanTens nuMbo CaMOCTOSATENbHO CkayaTb C calTta OOHOBMEHHYK BepCuio
PYKOBOACTBA.

1.1 HasHa4yeHue

KoHTponnep He npeaHasHa4eH Ans paboTbl BO B3pbIBOONACHbLIX cpeaax.
KoHTponnep npegHasHadeH Ans:

»  HenpepbIBHOTO KOHTPOSSi TOKOB U HANpPsHKEHW B LeNsX NUTaHusa TpExdasHbixX
9NIEKTPOYCTAHOBOK MEPEMEHHOr0 TOKa MPOMbILWNEHHOW 4actoTel 50 Iy
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Hanpsbkeivem po 0,4 kB* (manee - QY) (snekTtpogBurartenem,
TpaHcdhOopMaTopOB 1 APYroro anekTpoobopyaoBaHus);
»  3aWMTHOro OTKMYeHNs QY Npu BO3HUKHOBEHUWN aBapUHLIX PEXMMOB;
»  ynpaBneHuns JY B 3aBUCMMOCTU OT BblGpaHHOro pexuma paboTbl (pexuMmbl:
BCerga BKIIOYEH, MO MECTy, Mo AUCKPETHOMY BXOAY, MO >XypHany 3agaHun, no
nHTEpPdENCy);
KOHTPONS COCTOAHUS QY 1 0ToBpaxeHuss npeaynpexaeHuin n coobLueHni o ee
HEeNcnpaBHOCTSX;
N3MepeHNE 1 KOHTPOIIb MOLLHOCTU (NOrHasi, akTUBHas, peakTuBHas);
nopcyeta notpebneHHon JY anekTpoaHeprm (HEKOMMEPYECKUIA YYET);
nogcyeTa BpemeHu HapaboTku JY;
cbopa u npefocTaBneHns cTaTUCTUYEckon nHopmMaumm o0 CoctosHuM Y B
pexume pearnbHOro BpEMEHWY;
3an1cb TEKYLUMX AaHHbIX Ha SD kapTy.

YV V V A\

\4

*MNpumevanue:

I'IpV| KOCBEHHOM MNOAKIK4YeHnn 4Yepe3 BHellHune TpchcbopmaTopbl TOKa WU
Hanps>XeHna KOHTpoJiepbl MOryT UCNONb30BaATbCA B JIMHUAX Ha nobble HanpsxeHua u
TOKW.

1.2 MpuHATbIe coKpalweHus

OKTHA4 - OnekTpoHHbIn KoHTponnep Toka n Hanpsxenus ¢ Aucnneem sepcum 4.
JY - DnekTpoycTaHoBKa.

AT - daTynk Toka.

OTY - [latynk TOKa yTeuKM.

K3 - KopoTkoe 3ambikaHue.

OC - OnepaunoHHas cuctema.

DIN - [InckpeTHbI BXoz (bl).

DOUT - InckpeTHbIn BbIXOA, (bl).

SP - set point Habop ycTaBoK.

1.3 O6Go3HayeHUe napameTpoB

1.3.1 Tekyline aaHHble

Lix JINHEeHbIN ToK

Ia, Ib, Ic |(PasHble TOkM

Di [OucbanaHc Toka
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Iyt Tok yTeuku

Un JInHenHoe HanpsxeHne

Ua, Ub, Uc |PasHble HanpsiKeHus

Du [ncbanaHc HanpsxeHus

S, kBA |[NlonHas MOLLIHOCTb

P, kBT |AKTMBHas MOLHOCTb

Q, kBap [PeaktnBHasa mMoLHOCTb

Cos¢@ |KoatbdpuumeHT MoLHOCTH

W, Br*u |CYeTUMK 3NeKTPOSHEPrM

1.3.2 YcTtaBku

Iorc Tok oTceykn

Totc Bpemsi 3agepkkn aBapunHOro OTKIKOYEHUS MO TOKY OTCEYKN

Ipor  |Tok GROKMPOBKM poTopa

Tpor |Bpems 3agepxkv aBapMnHOro OTKITHOYEHMS MO TOKY 6MOKMPOBKM poTopa

Imax Tok makcumanbHbIn

Tmax Bpemsi 3agepkku aBapunHOro OTKIKOYEHUS MO MakCcnmMalribHOMY TOKY

I3 Tok TennoBoK 3awnTbl

TT3 Bpemsi 3agepkku aBapuMnHOro OTKIIOYEHNS MO TEMNOBOMY TOKY

Imin TOK MUHUMATbHbIN

Tmin Bpemsi 3agepkkn aBapunHOro OTKIKOYEHUS NO MWHMaNbHOMY TOKY

Dim Tok aucbanaHca

Tdim BpeMs 3agepxku aBapMinHOro OTKYeHUs no ancbanaHcy Toka

Iyt Tok yTeyku

Tyt Bpems 3agepxku aBapyvinHOro OTKITHOYEHMS MO TOKY YTEeYKN

MoporoBbI TOK, NPY NPEBbLILLIEHUN 3a4aHHOTO 3HAYEHUST KOHTPOMNep
NnepexoauT U3 COCTOSIHUS 0XXMAaHUsi B COCTOsIHWE paboTa

T¢az |Bpems 3agepku aBapuiHOro OTKIMOYEHNUsI No 0bpbIBY oAHON 13 a3

Inop

Umax |MakcumanbHoe HanpskeHvne

Bpemsi 3a0epku aBapunHOro OTKITIOYEHWS MO NPEBbLILLEHNIO
MaKCHManbHOIO HanpsiXeHUst

Umin  |MuHMManbHOE HanpsiXeHune

Tumax

Bpemsi 3agepkn aBapuMMHOro OTKITIOYEHNS MO 3aHWXEHMIO
MWHUManbHOIO HaNpPsXKeHust

Dum  [dncbanaHc HanpsxeHus

Tumin

Tdum |Bpems 3agepkku aBapuitHOrO OTKIHOYEHMS Mo AucHanaHcy HanpsikeHus
|
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]
Unop |Moporosoe HanpsixeHne

T63n Bpems 6noknpoBku 3alwmTbl Npy nycke

T3n Bpems 3agepkku nycka

Imp Tok npegynpeavTenbHbIN

Ton Bpems noBTOpHOro nycka

Ténn (Bpems GbICTPOro MOBTOPHOO Mycka

Tunc  (Bpemsi NpeanyckoBo cUrHanmaaumm

P3 3awmTa no MoLHOCTH

Tp3 Bpems 3agepxkv aBapuMMHOro OTKITHOYEHUSA MO MOLLHOCTMK

1.3.3 CratncTtuka

TBHpP Bpems Bbixoga Y Ha pexum

Upmax MakcumanbHo paboyee HanpshkeHne ¢ MOMeHTa nycka QY

Upmin MwuHMMarnbHoe paboyee HanpskeHre ¢ MOMeHTa nycka 3Y

Ipmax MakcumanbHbI pabo4mni (nyckoBon) Tok QY 3a BpeMs paboTbl

K3ar KoadhdbmumeHT 3arpyskun Y

Norc CyeTumnk aBapuii No oTceuke

Npot CuyeTumnk aBapuii No GrOKMPOBKe poTopa

Nimax CueTumk aBapuii N0 MaKCMMarbHOMY TOKY

Nir3 CyeTyrk aBapui N0 HOMUHANBHOMY TOKY

Nyt CueTurk aBapuit No TOKY yTeYUKM

Nigas CueTumk aBapwuii no obpbIBy has

Niguc CueTumk aBapuii no ancbanaHcy Toka
Nimin CyeTyrK aBapuit N0 MMHUManbLHOMY TOKY
Nuep CyeTunk aBapwuii Mo HenpaBuIIbHOMY YepeaoBaHuio das

Numax CyeTyrk aBapui N0 MakCUMarnbHOMY Hanps>KeHWIo

Numin CyeTyrk aBapuin N0 MUHUMAanbHOMY Hanps>KeHUo

Nuauc CuyeTurk aBapui no aMcbanaHcy HanpsbKeHUN

Nrizo CyeTyrk aBapui MO CONPOTUBIIEHMIO U30NALUN
Np CyeTyrK aBapui No NPEBbILLEHNIO MOLLHOCTU
NBH CueTumk aBapuii No BHeLLHen aBapum (MO AUCKPETHOMY BXoAy)
No6p CueTumk aBapwuii no obpaTHoOl CBA3N
Naca CyeTyrk aBTOMaTM4eCKoro cbpoca aBapumn

NemO01-Nem10|CuyeTunkm aBapmm No BHELUHUM MOAYNSAM

Tu Bpems HapaboTku JY
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Nn CyeTyunk nyckos
Nrx KonnyectBo HopmaribHO NpuHATLIX naketoB ModBus
Ntx KonuyectBo oTnpaBrneHHbIX B 0TBET naketoB ModBus
Nbrx KonuuyecTtBo ncnopyeHHbix naketoB ModBus npu npneme
W CyeTyrk NOTpebNeHHON akTUBHON 3NEKTPO3HEPTN
Kny KoachdumumeHT HeypaBHOBeLLEHHOCTU (NpuMeHMo anst JY LUMTH)
NkHy Yucno kavaHun B MuHyTy (ana Y LUMTH)
Pkmax MepBbIi MaKCMMYyM MO MOLLLHOCTM 3a UMKN kavaHus (ana Y LWIMH)
Pkmin BTopor MakcMmMyM No MOLLHOCTM 3a UMK KadaHus (ana Y LWIMH)

1.3.4 TlapameTpsbl

Ki KoadhhmumeHT TpaHchopmaLmm no Toky

Ku KoadhmumeHT TpaHchopMaumm nNo Hanpsi>keHuo

Mpun npuobpeteHnn KoHTpommnepa, MNO YMOMYaHUK, PYKOBOACTBO MO
aKcnyaTauun He NoCTaBnsieTcs; AN MNONyYeHUs AaHHOEe PYKOBOACTBO B OyMaXkHOM
nmbo B anekTpoHHoM Buae (Ha CD pgucke) HeobxoaMMO YykasaTb B 3asiBKe
noTpebHOCTbL B COOTBETCTBYHOLLEM PYKOBOACTBE.

Co BpemeHeM BO3MOXHbl n3MeHeHus MO koHTponnepa, AobGaBneHuMe Kakoro
nnbo pyHKUMOHana, paclmpeHns Habopa gyHKUMI, CMMCKOB, NapamMeTpoB U Ap., B
TakoM crnyvyae noTpebutento HeobGXoAMMO CaMOCTOATENbHO  OTCMEXMBaTb
aKTyarnbHyl0 BEpCUI0 [aHHOro pPYyKOBOACTBa B COOTBETCTBUM C Bepcuen IO
YCT@HOBMNEHHOrO B KOHTpornepe. [na noucka akTyanbHOW Bepcun [OaHHOro
pyKkoBOACTBAa HEoOXoOUMO 0OpaTUTbCA 3a KOHCynbTauuMen B Tex. MOOAEPXKKY
npoussoanTenss NMbo camMoCTOSTENbHO ckavaTb C carTa OOHOBMEHHYH BEPCUMIO
pyKOBOACTBA.
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2  MOAUDPUKALMUN N OBO3HAYEHUE U3OENUA

12 3 4 5 6 7 8 9 10 11 12
1) ONeKTPOHHbLIN KOHTPONMEp Toka C AUCNNeem;
2) HomuHan koHTponnepa (cMm. Tabnuua 1);
Tabnuua 1 - MogenbHbIn psg,
[Ouana3oH | PekomeHayemble | PekomeHgyema | [daTyuku
Mogenb |u3MepeHUsi| HOMMHalbHble fl MOLLHOCTb TOKa no
, A TOKMU Y, A Y, kBT MONYaHuKo
OKTHO-5 0,05...50 1..5 0,75...2,2 D21
OKTHO-25 | 0,25...250 4...33 1.5...15 D21
OKTHO-60 | 0,6...600 8,5...75 4..37 D21
OKTHO-250| 2,5...2500 33...300 18,5...160 D42
OKTH[I-625 | 6,25...6250 150...890 90... ¢B.320 D65

3) Moaundmkaumsa gucnnes:

[ - Mpubop ¢ gucnneewm;
BA - npu6op ¢ BLIHOCHLIM AUCMNEEM.
Hanee cnepyet npoben n kogmpoBka Moandurkaumm 6a3oBoro Moayns.

4) BCTpoeHHble AUCKPETHBIE BXOAbI:

12DC - +12B
24DC - +24B
110DC - +110B
110AC - ~110B
220AC - ~220B
380AC - ~380B
CK - cyxom KOHTaKT
5) OuckpeTHbin Bbixog Ne 2:
10R - pene 10A max
6) MD - BO3MOXHOCTb MOAKITIOYEHNST BHELLHWUX MOOYIEWN.

Heduc — pasgenutens, ganee cnegyeT KogupoBka BCTpamBaeMbIX BHYTPEHHUX
MO,D,yJ'IeVI paclmnpeHuns (C BO3MOXHOCTbH YCTAHOBKU U 38MeHbI).

7) SD USB - Hanu4yme mogynsa SD kaptel n USB Bxoga

8) Hanunuume uHtepdelica (C ranbBaHNYECKON N3onsaumnen):
RS232;
RS485;
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9) Hannyne BcTpamBaeMoro MOAyns PacLUMpPeHus:
RZ - Hanuuvne BCTpaMBaemMoro MoOAyns KOHTPOMS COMPOTUBIEHWS W30Nsauun
(Rizo);
10) D27 - BHYTpPEeHHUIN AMameTp AaT4MKOB TOKA, YKasbiBaeTCHA TOMbKO B Cryyae
He CcTaHAapTHoro Bblbopa pasmepa KofbLUa OTHOCUTENBbHO — MoauduKauuu,
mMoamndukaummn n pasMmepbl Konew, no ymMon4aHuio ykasaHbl B Tabnuua 2.

Tabnuua 2 - NabapuTHbIe pa3Mepbl 4aTYMKOB TOKa.

Pa3mep konbua CraHpapTHas
O6o03Ha4yeHue (BHyTpeHHun 9) x KOMMJeKTauus
(BHewHun G) x (BbicoTa), MM (no ymonyaHuto)
D9, TU9 9,5x13,5x21
OKTHO-5, 3KTHA-25
D21, TU21 21 x62x 20 SKTH[I-60
D27, TU27 27 x 70 x 21
D42, TU42 42 x90 x 24 OKTHA-250
D65, TU65 65 x 122 x 25 OKTHO-625
D110, TU110 110 x 167 x 25

OB6bI4HO KOMbla BbIOMPaOTCA € HaWMEHbLUMM BHYTPEHHUM AUMaMETPOM,
[OCTaTOMHbIM  ANs  NpofeBaHWs KofbLa Yepe3 HaKOHEYHUK CUII0BOro
NPOBOAHMKA.

11) TU65 - nepBble aBe 6ykBbl TU 0603Ha4aloT, YTO NOCTaABMASIETCA AATYMK TOKa
YyTEYKM MO yMOSYaHU0 C HanbornbLIMM AMamMeTpoM Kofbla, ecriv nocre AaHHbIX GykB
NPUCYTCTBYIOT LUM(pPbl, TO OHM 0003Ha4alT HEMNOCPEACTBEHHO pa3mep KorbLa,
cMmoTpeTb B Tabnuvua 2.

[anee yepes 3Hak "+" NnepeyncnsoTCs ONONHUTENbHBIE ONUMK K Npubopy.

12) FU - Hanuuue BHeLLHEro fAepxatens (Bkntovas npeaoxpaHuTens Ha 6A) ans
3alLMTbl KOHTaKTOB BbLIXOAHOrO perne koHTponnepa oT K3 B uenu ynpaBneHus
nyckatenem

Ecnu KogMpoBKa B COOTBETCTBYIOLEN NO3ULMM OTCYTCTBYET, TO U AaHHasA onuus
(Moaynb) oTCyTCTBYeT B KOHTpornnepe ¢paKTM4yecku.

NMPUMEYAHMUE!

Co BpeMeHeM BO3MOXHbl W3MEHEHUsi M [00aBNEeHUs B KOAVMPOBKY HOBBIX
Mopaucmkaummn KOHTponnepa, noaTomy Heobxoaumo nepuoanyvecku
akTyanusupoBaTb [aHHOe pPYKOBOACTBO WIM YTOYHATb Yy MeHemxepa no
npoaaxam.

He 3aBMCMMO OT KOAUPOBKM B KOHTPOSIiEpe BCeraa npucyTCTBYOT MOAYIN:




KOHTpornnep Toka AKTHOS -11- 000 «Cunb3nektpo3awutar

BasoBbI MOAdyMb C AUCNNEEM U KNaBnaTypom;
Mopynb n3mepeH1s TOKOB;

MwuHuManbHbIN 06bemM BCTpoeHHON namaTtn 128 kb;
OuckpeTHbin Bbixod Ne1 (cunosoe pene).

pPwdhPE

[ns npocmoTpa haKTUYecKon KOAMPOBKM MpUGOpa MOXHO BOCMONb30BaTbCA
MEHIO 0 MH(OpPMaLMK O NpuGope, HaxoasLeecs Mo creayowemMy nyTu:

"MEHIO — NMPUBOP".

CerriHes H-4
T

e
k]
&

Ha nepBom akpaHe oToGpaxaeTcs CepuiHbIi HOMep, AaTa NpPOW3BOACTBA,
BEPCUS  OMepauVOHHOWM  CUCTEMbl U BEPCUSi  MPOrpaMMHOro  obecrneyeHust
COOTBETCTBEHHO.

Ha BTOpOM 3kpaHe oTobpaxaeTca chakTnyeckas kogmpoBka npubopa.

NMPUMEYAHMUE!

Mpu 3akase, OnNs UCKMOYEeHUs oWwMBOK B KOAMPOBKE U COOTBETCTBEHHO
NMony4YeHUss HEBEPHOW KOHMUrypauum KOHTporriepa, pekoMeHAyeM Mofb30BaThCs:
JaHHbIM  PYKOBOACTBOM MO  9KCnfyatauuuM Wnu  nporpamMmmor no  noabopy
KOHTpornepa, BOCMonb30BaTbCs yCnyramm MeHeaxepa no npoaaxe.

2.1 Mpumepbl 0603HAYEHUI NpU 3aKa3e

Mpumep 1. KTH-250-A4 10R

Basosbin Mogynb koHTponnepa IKTH, Ha HoOMUHanbHbIE Tokn BY 33...300A.
[nckpeTHble BXOAbI — OTCYTCTBYIOT

OuckpeTHbin Bbixod Ne2 — tun pene, Ha 10A max (10R)

B0O3MOXHOCTb NOAKMIOYEHUS BHELLHNX MOAYMEN pacluMpeHnii — otcyTcTeyeT (HeT MD)
B03MOXHOCTb NOAKMOYEHUS BHELUHUX WHTEPMENCHbIN Mogynen — OTCyTCTBYeT (HeT
MR)

Mogynb uteHnst SD-kapT — oTcyTcTBYeT (HeT SD)

MHTepdelicbl — oTCyTCTBYHOT (HET RS)

Mopgynb KOHTPONS CONPOTMBIEHUSI N30MALMN — OTCYTCTBYET (HeT RZ)
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[aTuynkm Toka — cTaHgapTHble, & 42 mm (D42)
[atuunk Toka yTeuku — otcytcTByeT (HeT TU)
BHewHuii npegoxpanutens Ha 6A — oTcyTcTByeT (HeT FU)

Mpumep 2. IKTH-60-A CK 10R — SD USB RS485 RZ TU6BS

BazoBbii Mogynb koHTponnepa OKTH, Ha HOMUHanbHbIE TokM JY 8,5...75A.
JvckpeTHble BXoObl — MPUCYTCTBYIOT, 4 LIT., TUMN «CyX0n koHTakT» (CK)

OuckpeTHbin Boixog Ne2 — Tun pene, Ha 10A max (10R)

B03MOXHOCTb NOAKMNIOYEHNST BHELLHWUX MOAYNEWN paclumMpeHuin — otcyTcTeyeT (HeT MD)
Mopynb uteHns SD-kapT n USB Bxog — npucytcreyeT (SD USB)

WHTepdenckl — npucytcteyeT (RS485)

Mopynb KOHTPOMS CONPOTUBIEHMS U3oNsuun — NpucyTcTyeT (RZ)

[atymkm Toka — ctaHgapTHele, & 42 mm (D27)

[atyuk Toka yTeuku — npucytcteyeT, & 65 mm (TUBS5)

BHewwHuii npegoxpaHutens Ha 6A — oTcyTcTByeT (HeT FU)

MNpumep 3. IKTH-625-11 110DC 10R MD - SD RS485 RZ D27 TU + FU

BasoBbIi Mogynb koHTponnepa SKTH, Ha HoMuHanbHble Tokn QY 150...890A.
OnckpeTHble Bxogbl — NpUCyTCTBYIOT, 4 WT., +110B (110DC)

OwnckpeTHbin Bbixog Ne2 — tun pene, Ha 10A max (10R)

BO3MOXHOCTb NOAKMIOYEHNS BHELLHMX MOAYNen paclumpennin — npucytcreyeT (MD)
Mogaynb uteHusa SD-kapT n USB Bxoa — npucytcteyeT (SD USB)

UHTepdenckl — npucytcteyeTt (RS485)

Mogaynb KOHTPONSA COMPOTUBIEHNST M30NAUMM — NpUCYTCTBYET (RZ)

[aTtymkm Toka — HecTaHaapTHble, & 27 mm (D27)

[laTymk Toka yTeyku — npucyTCTBYeT, € Hanbonbwmm & 13 gocTtynHbix (TU)
BHelwHWI npegoxpaHuTens Ha 6A — npucyTcteyeT (FU)
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3 MOHTAX U NEPBbIXA 3ANYCK KOHTPOJIEPA

KoHTponnep pekomeHaoyeTcsi ycTaHaBNUBaTh B 3aKPbITbIX LUKacdhax COBMECTHO
C OpyrMm mnyckoBbIM 3nekTpoobopynoBaHvem. [Ona ycTaHOBKM KOHTponsfepa B ero
Kopnyce npegycMoTpeHo kpennexue Ha DIN-penky wunpuHon 35 Mm.

[aTunkm Toka ycTaHaBNMBaKOTCA Ha CUMOBbLIX TOKOBeOYLLUX NpoBodax k QY Ha
HanbonblieM yaaneHUn OT KOHTAKTHbIX COeAMHEHWUW, KOTOpble MOryT neperpeBaTbCs
BO BpeMs paboThbl.

MopkniodeHne KOHTpOMnepa npOM3BOOUTCA COMMAcHO PEKOMeHOYyEeMbIM
cxemam nogknioveHnsi. Bo3amMOxHbl pasnuuHble KOMOMHaAUUW CXeM MOAKMOYEHUs B
3aBMCUMOCTM OT pexuma 1 ycrnosuii pabotsl JY, npu HEOOXOAMMOCTM NCNONb30BaHNS
0CODObIX CXEM U PEXUMOB HeOOXOAMMO MPOKOHCYNbTUPOBATLCA CO CheuuanucTamm
npeanpusaTUSa M3roToBUTENS.

BHUMAHUE!

BO U3BEXAHUE NMOPAXEHUA SNEKTPUYECKUM TOKOM
BCE BUObl PABOT MO MOHTAXY, NMOAOKIMIOYEHUIO U
TEXHUWYECKOMY  OBCINYXWUBAHUIO  KOHTPOJUJIEPA
OOMYCKAETCA MNMPOU3BOAUTb TOJIBKO MPU MOJIHOM
CHATUUN HANPAXEHUA B CETU.

SAMNPELWLAETCA 3KCIMNYATALUUA KOHTPOJIIEPA BO
B3PbIBOOINACHbIX MOMELUEHUAX.
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3.1 BHeluHU BUA KOHTponnepa

[Ons  noaknio4yeHuMst  KOHTpomnrepa K BHEWHUM  Lensm  Heobxoaumo
03HaKOMMWTBCS C BHELUHUM BMOOM M HasHaYeHNEM KOHTaKTOB pa3beMOB KOHTpoOsiepa.
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PucyHok 1 - BHewHun Bug koHtponnepa dKTHO4 M

1 - kHonka BbIXO[L MOBEPHYTO

2 - kHonka MEHIO 21

3 - kHornka BHU3 2 lyr

4 - kHonka BBEPX 23 DIN1

5 - nngukatop PABOTA (cuHuin) /ABAPUSA (kpacHbIn) 24 DIN2

6 — aucnnen 25 DIN3

7, 8 — KOHTAKTHbIN pa3beM 26 DIN4

9 - nHgukaTop paboTbl SD KapTbl 27| DIN com
10 - rHe3n0 ycTaHoBKM SD KapThl 28|A/RX

11 - rHe3go USB pasbema (ush-mini) >9lcom|RS485
12 - nngukaTop pabotsl USB olBrx| 5252
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Ta6bnuua 3 - HasHa4yeHne KOHTAKTOB Pa3beMOB.

Ne CokpalleHue Ha3Ha4yeHue OnucaHue
KOHTaKTa
1,2 la Tok chasbl A (L1)
3.4 b Tok chaae: B (L2) Bxogpbl ans FIOJJ,KJ'IPO‘:GHVIH
[AaTYNKOB TOKa

5,6 Ic Tok a3kl C (L3)

7 Ua HanpsixeHue casbl A (L1)

8 Ub HanpsikeHue dasbl B (L2)

Bxopbl namepeHnst HanpsikeHus

9 Uc HanpskeHue dasbl C (L3)

10 uo Hentpans (N, PEN)

11 F1 DyHKUMOHanNbHbIE BXOAbI/BbIXOAbI AN NOAKMOYEHUs

12 F2 BCMNOMOraTeribHOro BHyTpeHHero Moaysns IMS K BHELWHUM LensaMm,
13 F3 Ha3Ha4YeHue BXOAOB/BLIXOO0B ONpeaensieTcd TMnom moaynsa*
14 .

15 Dout 2 OuckpeTHbin BbIXO Ne 2 *
16 Dout1-COM OOLWwuin KOHTaKT pene

HopMarnbHO OTKPbITbIN KOHTAKT
1 Dout1-NO pere [InckpeTHbIi BIXOL Ne 1
18 Dout 1 - NC HopMarnbHO 3aKpbITbI KOHTAKT
pene
Bxogbl nogkntoveHne nutaHmsa koHTponnepa, 50-420B
19, 20 = Unur nepemMeHHoro Toka Yactorton 45-5000 My nnbo 50-600B
NMOCTOSIHHOTO TOKa (NONSAPHOCTb HE UMEET 3HAYEHMS).
21, 22 lyt Bxogbl onsa nogkntioveHnst gaTymka Toka yTedkm *

23 Din1 OwnckpeTtHbin Bxog Ne 1 *

24 Din 2 OwnckpeTtHbin Bxog Ne 2 *

25 Din 3 OuckpeTHbin Bxog Ne 3 *

26 Din 4 OuckpeTHbit Bxog Ne 4 *

27 Din COM O6Wwuin BXoa ANCKPETHbLIX BXOA0B *

28 RS A/RX BbIXO[ RS485-A/RS232-RX WnTepdeiic RS485/RS232
29 RS COM O6bwuin RS485-G/RS232-G COOTBETCTBEHHO,

30 RSB/TX | BbIXO[ RS485-B/RS232-TX ModBus npotokon *

* - faHHble MNO3ULIUN UMEIOT ONLUMN.
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Tabnuua 4 - HasHauyeHne dyHKUMOHanNbHbIX kKoHTakToB F1, F2, F3

B 3aBMCUMMOCTM OT YCTaAHOBSIEHHOM NNaThl pacluMpeHnss KoHTakTbl F1, F2 n F3 MoxHO
mcnonb3oBatb NMMOO Kak BXoAbl AN NOAKITHYEHUS CXEMbI COMPOTUBIIEHNST N30NSILIMK
IM-RIZO-01 (Mogudukauna RZ), IM-RIZO-02 (mogndumkaumsa RZ2), nnbo kak
gonosnHuTenbHble anckpeTHble Bxoabl DINS 1 DING.

Ne
CokpalueHue Ha3HaueHue OnucaHue
KOHTaKTa

11 F1 GND Bxopabl nogknoyeHns

12 F2 ~220B CXeMbl U3MepPeHUs

13 F3 Ru30 COMPOTMBINEHUS N30MALMM

11 F1 Din COM

12 Fo Din 5 HononHuTenbHble
OMNCKPETHbIE BXOAb!

13 F3 Din 6

3.2

02000000006006066004
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PucyHok 2 - FabapuTHble 1 ycTaHOBOYHbIe pa3mepbl AKTHOA.
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3.3 TlabGapuTHble U yCTaHOBOYHbIE pa3Mepbl KOHTPOsiepa C BbIHOCHbLIM
aucnneem

Mpn HeobxoammocTM yaaneHHO KoHTponuposatTb paboTy JY oT MecTa
YCTaHOBKM KOHTpOINepa, UMeeTcst BO3MOXHOCTb 3aKa3biBaTb KOHTPOSEP C BbIHOCHBIM
ancnneewm, onumsa "BA". OaHHas onuma Heobxoomma Ans YCTaHOBKM KOHTpoOrnepa B
WwKadbl yNpaBneHns C BO3MOXHOCTbIO KOHTponupoBaTb paboTy QY He oTKpbiBas
OBepubl Wkada, Unm KOHTPONUpPoBaTh YAaNeHHO OT MecTa YyCTaHOBKM KOHTponnepa.

KoHTponnep ¢ BbIHOCHbIM gucnneem uM 6e3 Hero OyHKUMOHANbHO HUYEM He
OTNNYAIOTCA, TOMbKO KOHCTPYKTUBHBLIM UCMOMNHEHUEM. Jlnuesas cTopoHa aucnnes yxe
umeet 3awuty IP65, Tak kak BCe pa3beMHble COeAMHEHUs HaxoaaTcs Ha obpaTHon
CTOpPOHE Aucnsies 1 3allmLleHbl pe3VHOBLIM YMIOTHUTENEM.

MoHTax gucnnes npousBoaMTCs NPy MOMOLM 4-X BUHTOB M3, KOTOpble BXOASAT
B KOMMMEKT MOCTaBKM C BbIHOCHBIM Aucnneem. [ns pa3meTkn OTBepCTU Ha ABepue
wkada unv Opyron noBepxHOCTU B KOMMMEKT MOCTaBKu MocTaBnaeTcs wabnoH, Ha
KOTOpPOM pacneyartaH BHELUHWA 1 BHYTPEHHWIA KOHTYP AMChnes, a Takke 4 KpenexHblX
OTBEPCTMSA U OTBEPCTUE MOA pa3beM (METKM Ha NOBEPXHOCTb HAHOCATCA MPSMO Yepes
LWabnoH).

Ba3oBbIt 610K KOHTPOMMepa BbINOMHAET CBOM (PYHKLMW HE 3aBMCMMO OT TOrO,
noaknoyeH nu gucnnen nnu Het. lNogknodeHne gucnnes kK GasoBomy  Groky
npoussoanTcsa ctaHgapTHeiM UTP-kabenem, ¢ pacnvMHOBKOW KOMMbHOTEP-KOMMYTaTOp,
npu MOHTaxe Ha [ABepuy LWkada HeobXOAMMO WCMoNb30BaTb MMOKUA BapuaHT Ans
WCKITIOYEHUSI NeperioMoB B MecTe u3rnba. [ns nogkniovyeHuss gucnnes B KOMMIEKT
noctaeku npwunaraetca kabenb pgnvHon 1M. [llpy  HeobXxoaAMMOCTM  BO3MOXHO
caMoCTOoATENbHO OOXaTb kabenb HeobXxoAMMOW AnWHbI, ANs 3Toro noTpebyetcs
crneunanuaMpoBaHHbI OBXUMHOM MHCTPYMEHT, a Takke kabenb UTP8 XunbHbii 1 2
pasbema RJ45, o6xumka npomsBOAMTCH cormacHo PucyHok 3, Ha puUCyHke
npeacTaBneHo OBa BapuaHta obxuma, nogomgetr nobon u3 Hux (oba pasbema
obXMMaloTcs 0OQWMHAKOBO, LiBETOBasi MapkMpoBKa AOSMKHa MOMHOCTbIO coBrnagaTb Ha
0o6ounx KoHuax).
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Mo ctanpapTy TIA-568A

Mo ctanpapty TIA-568B

PucyHok 3 - PacnuHoBka UTP-kabens

MakcumanbHass gnvHa kabens ~10m. [lpu HeoBXoAMMOCTM BO3MOXHO
yBENUYNTb ANVHY Kabenst 4o 1 kKM, AN 3Toro noTpebyeTcst 4OMONMHUTENBHBIN NCTOYHUK
nutaHua +5B 1BT (cTabunusmpoBaHHbIN), HeoOXoAMMbIA ONA NWUTaHusa aucnnes,
yCTaHaBNUBaEMbIi B HEMOCPEACTBEHHOW BM30CTN OT guCnnes.

NMPUMEYAHUE!
Mpu otcytcTBUMM HaBbikoB obxuma UTP-kabenen Bocnonb3ymTecb rOTOBbIM
kabenem M3 marasvHa, BO M30exaHue MopuyM KOHTPOJSIIepa UMM MIOXOro KOHTakTa
aucnnes ¢ 6a3oBbIM GIIOKOM.
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142. 5
134.5

“CudnexTpo3auira”
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PucyHok 4 - FTabapuUTHble U yCTaHOBOYHbIEe pa3Mepbl BLIHOCHOro Aucnnes
OKTH-BA5.
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PucyHok 5 - FaGapuTHble U ycTaHOBOYHbIE pa3mMepbl 6a3oBoro moayns
9KTH-BAS.
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3.4  PekoMeHayeMble cXeMbl NOAKIOYEHUS
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PucyHok 6 - PekomeHayemMas cxemMa NoaKnoyYeHUs B pexume "Bceraa BKNoYeH".
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PucyHok 7 - PekoMmeHayemMasi cxema NoaKiyYeHUs B pexume "Bceraa BKNOYeH"
C MOBTOPHbLIM MYCKOM.
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PucyHok 8 PekomeHayemMas cxema noaknioyYeHus B pexume "OUcTaHLUUOHHbIN",
AVNCKPETHBLIA BXOA CYyXOWN KOHTaKT.
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PucyHok 10 - CTaHgapTHas cxema NoAKnoYeHUsA AaT4MKOB TOKa
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PucyHok 11 - KocBeHHOe nogknioveHne [aTyMKoB ToKa
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PucyHok 12 - KocBeHHOe noakntoyeHne AaTYMKOB TOKa C YMHOXEHUEM
BTOPUYHOIO TOKa
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PucyHok 13 - BapuaHT noakno4eHnst QUCKPEeTHbIX BXOAOB C Onuuen TUM cyxomn
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PucyHok 14 - BapuaHT noaknoyYeHust AUCKPEeTHbIX BXOAOB C onuuen BHELHEro
nutaHua (Udin B COOTBETCTBMMU C ONnuuer AUCKPEeTHOro Bxona)
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PucyHok 15 - NMpumep nogknroveHus k MK vepes RS-232

k COM-nopty RS-232
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PucyHok 16 - Mpumep nogkntoyeHus k cetu RS-485 ModBUS uepes
npeo6pasoBartenb RS-485 <—> RS-232

Ona nopaknioyeHus uHTepcdenca RS-232 wmnm RS-485 Heobxoguma
COOTBETCTBylOLlasi oOnuus (AomKkeH ObITb YCTaHOBMEH COOTBETCTBYIOLUN

moaynb uHTepdenca).
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KOHTponnep Toka AKTHOS - 26 -
3.5 PekomeHayemble cxeMbl NOAKMIOYEHUA ONLUU U3MEPEHNA
COMPOTUBIEHUA U30NALUN
Cuctema 3azemnenus TN-C — cuctema TN, B KOTOPOW HyneBOW 3aLUTHLIA U

Hyneson paboynMn NpPOBOAHMKM COBMELLEHbl B OOHOM MPOBOAHMKE HA BCEM ee
NPOTSXEHUM; MPU 3TOM COBMELLEHHbIN HyneBow 1 pabounii nposop, obosHavaeTcs PEN

MICTOUHUK
3NEKTPO3HEPTUN
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3asemneHne
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PucyHok 17
Cwnctema 3asemnernsa TN-S — cuctema TN, B KOTOPOW HyNeBOW 3aLUWTHBIN 1

HyneBow paboynit NPOBOAHWKM pasfeneHbl Ha BCEM €€ MPOTSXKEHNN
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PucyHok 18

Cuctema IT — cuctema, rge Bce TOoKoBeayuime 4actu n3onnpoBaHbl OT 3eMIn,
nnn odHa TOYKa 3a3eMiieHa 4epeld conpoTmeBneHne n nMeeTcAa HenocpeancTtBeHHasa
CBA3b OTKPbITbIX NpoBOAALLUMX yacTen C 3emnen, He3aBUCMMO OT Xapaktepa CcBA3n

WCTOYHMKA MUTaHUS C 3eMnen.
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MutaHue n3amepuTens NNHENHbIM HanpsaxeHnem

PucyHok 19 - NMuTtaHne nameputens asHbIM Hanps>keHUem
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3.6 MepBbIX 3anyck

Mpn nepBom 3anycke KOHTpomnfepa BCe HACTPOWku ByayT yCTaHOBMEHbI MO
YMOM4YaHUo Ha 3aBOACKME.

[ns nepBoro 3anycka KOHTponnepa HeoGxoauMo:

1. lMopgknounTb NUTaHWe KoHTpornnepa, 6e3 NOoAKMYEHNS K UCMOMHUTENbHbLIM
ycTponctBam JY - Ha 39KpaHe Auchnes nosiBUTCs WMHGOpMauus, rMaBHbIN
aKpaH 1;

2. [lpowussecTu criegytoLime HaCTPOMKH:

a) ycTaHoBUTb AaTy 1 BpeMs
6) Apyrve npyu HeobxooMMOCTU (HanpuMep, HacTPOMKM OTOBpaXKeHus,
HaCTPOWKMN NoAayn 3BYKOBbIX CUTHANOB U T.4.);

3. BbibpaTb cxemy nofknoyveHus KoHTpornepa k QY - ato 6ygeT BNMATbL Ha
pexum paboTbl KOHTPONMEpa;

4. Tlocne BblGOpa cxembl MNOAKMOYEHUS W pexuma paboTbl Heobxoaumo
HaCcTPOWTb BbIGPaHHBIA PEXNM B KOHTPOIIEPE;

5. Tlpoun3BecTn HacCTPOKKy YCTaBOK OTBEYaOLLUX 3a 3aLmTy JY:

a) HacTtponka ycTaBok TOKOBOW 3aLLUMWTbI
©) HacTtponka ycTaBok No HanpsHKeHUto
B) HacTpoWika npounx yctaBok
6. [lpounsseanTe HACTPOWKY OOMOMHUTENBHBLIX MOAYNEN (MPK NX HANMYnm):
a) Mogaynb uteHusa SD-kapT n USB-Bxopg
6) Mopaynb KOHTPONS CONPOTUBIIEHNST N30NALMN
B) Mogaynb UHTepdericoB (RS232, RS485, COBMeELLEHHOro
RS232/RS485)

7. TlpousBecTn [OMOMHUTENbHbIE HACTPOMKM B COOTBETCTBUM C  PEXUMOM
paboThl:

a) ecnu BblOpaH pPeXuM OUCTaHUMOHHLIA, TO NPOU3BECTU HACTPOWKY
AVCKPETHBIX BXOAOB B COOTBETCTBMU C CXEMOM MOAKMIOYEHNS
©) ecnu BbIGpaH pexum No XypHany 3agaHvi, To 3agaTh 3agaHus

8. YcTaHOBUTb M3MepUTENbHbIE TOKOBbLIE KOMbLA;

9. [lpousBecTn OCTaBLUMECS MOAKMHOYEHMST - NyckaTens (KOHTakTopa) K cxeme
yrnpaBreHvs U Op. B COOTBETCTBUM C BbIOpPaHHOW CXEMOW MOOKMYEHUs U
pexmMom paboTbl KOHTPOMEepa;

10. KoHTponnep rotoB k paboTte - MOXHO NpoBepsiTb paboTy JY.
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4 YCTPOWCTBO W MPUHLIUIM PABOTDI

KoHTponnep sBnsieTcA  9MNeKTPOHHbIM  u3genuvem, paboTawowmm noa
yrnpaBneHMeM BCTPOEHHOIO MUKPOKOHTPOIepa, BbipabaTbiBatoLLEro B COOTBETCTBUM C
3aaHHON NporpaMMon KomaHabl ynpaerneHus JY. YnpaeneHve Y npousBoauTcs Ha
OCHOBaHMM anropuTMOB W MNOKa3aHWA pasfnMyHbiX OAaTYMKOB, MOAKIMIOYEHHBbIX K
KOHTponnepy. KoHTponnep ocyLecTBRseT KOHTPOMb U 0ToBpaxeHne: asHbIX TOKOB 1
HanpskeHMn JY, a TakKe Toka YTeuyku (Npy MOMOLLM OATYMKOB TOKa) B pearibHOM
BPEMEHMW.

Bcio Heobxogumyto mHpopmMauuio o napameTpax paboTbl KOHTponnepa u o
COCTOSHUM paboTbl QY MOXHO MNPOCMOTPETb, WMCMONb3yA KnasuaTypy W Avcnnen
KOHTpoOnnepa.

HasHayeHve u npuHUMN paboTbl TeX WNM WHbIX YCTAaBOK CMOTpWUTE B
cooTBeTCTBYtOLEN rMaBe. B gaHHoOW rmaBe paccmMoOTpUM MpUHLMN paboTbl HEKOTOPbIX
YyCTaBOK M HACTPOEK B KOMMIEKCe.

Ha nuuesomn naHenun KOHTponnepa pacnonoxeH COBMELLEHHbIN
CBETOANOAHBIN }:l,ByXLl,BeTHbIVI MHOMKATOP O COCTOAHUM paGOTbI KOHTpoOnnepa,
paccMOTPUM BO3MOXHbl€ COCTOAHUNA NHOUKATOpPaA:

He roput - «CTony;

roput cuHun — «PaboTtay;

mMepuaeT cuHui (1 cek) - «OxunaaHuey;
rOPUT KpacHbI — « ABapuay;

mMepLaeT KpacHbll - «[peaynpexaeHuey.

PaccmoTpum paboTy koHTponnepa co cnedyoLlmMmmn HacTponkamm:
»  pexum paboTbl — AUCTAHLUNOHHBIN;

»  HaCTPOEHHbIMU OUCKPEeTHbIMU Bxodamu; DINL HasHauyeHa yHKUMsS - cTapT
UMNynbCHbIN, DIN2 - cTon MMNYFbCHBIN.

Mpn nopgave nuTaHua Ha Aaucnnee oTobpasvTcs 3kpaH 1, KOHTponnep
nepengetr no ymonuyaHuto B coctosiHne «CTOIM», T.K. OTCYTCTBYET CUrHanm Ha
aunckpeTtHom Bxoae DINL, nHoukaTop cocTosiHMS paboThl KOHTponepa byaeT noraileH,
T.K. OymeT oTcyTcTBOBaTb TOK B Harpyske. [ns BknodeHuss QY Heobxogumo Ha
aunckpeTHbln Bxog DIN1 kpaTkoBpeMeHHO nogaTb CUrHam, Mocrne 4Yero KOHTpornnep
nocneposaTenbHO ByAeT BbIMONHATE criedyowmne 4enCcTBUs:

1. npoBepka, B KAKOM Ceiyac pexxmme Haxo4MTCS KOHTPOSIIEP, B HALLIEM Cryyae
- AVCTaHLMOHHbIN;

2. MpoBepKa Ha Hanuuve aBapuil - ECAN OTCYTCTBYIOT, TO Aanee K NyHKTy 3;

3. BbIMOMHEHWEe 3adepXky nycka - oTcyeT BpemMeHu T3m C MOMEHTa Mogauu
MUTaHWs, ecr Bpems BbILLO, TO Aanee;
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4. npoBepka curHana G6noKMpoBKM - MO YMOMYaHMo curHan G6roknpoBkn 3aBeaeH
Ha DIN16 u ycTaHoBneHa WHBepcUs Onsi pa30nOKMPOBKM KOHTpOnepa,
NCnonb3yeTcs Kak 3arnywka (npu HeobXoAMMOCTM MOXHO WCMONnb3oBaTb
pearnbHbIN QUCKPETHBIN BXOA);

5. BbINOMHEHWE 3a4epXXKN ONSA MPOBEPKN (KOHTPONS) CONPOTUBIEHUS U30NSALUN
Y;

6. 3apepxka Ans BbINOMHEHUSA NpeanycKoBon curHanuaaumuy - Tamc;

7. ecnu Bce ycnoBusi 6binn BbIMNOMHEHbI, TO BblAAETCHA YNpaBnsoWwmnn curHan u
npou3BoanTCA 3anyck Y.

Bcerpa KHonku CocTosiHME Mownck CocTosiHMe
paspelueH MECTHOTO OVNCKPETHBIX aKTUBHOTO perucTtpa
nycK ynpasneHus BXOO0B 3aaHusn ynpaBneHus
v v v v v
Bcerga Bkn. MecTHbIN [unctaHumonHbiv| PKypHan3aganu | UHTepdenc

A 4

Mepenava ynpaeneHus
OT aKTUBHOTO pexuma

v

Ecnu ectb aBapus,
TO 3anpet

v

3apiepxka nycka, ecnm
yCTaHOBMeHa

v

Mposepka curHana
OnoKMpPOBKK

v

3apepikka Ha NpoBepkKy
COMPOTUBIIEHNS U3OMALUN

v

3agepikka Ha npennycKkoByto

curHanmsauuio

v

3anyck

PucyHok 20 - Anarpamma nepegayv ynpaBrieHuUsi

lMocne 3anycka JY (MHAMKATOP COCTOSIHUA 3aropuTCA CUHUM LBETOM)
KOHTpOINNEep HayHET KOHTPONMMPOBAaTb TOKM U HaMPSXXEHWs, CpaBHUBATb MX 3HAYEHUS C
yCcTaBkamMn ¥ Npv NpeBbilUeHNM Kakor-nnbo ycTaeBkum koHTpomnnep OyaeT BbligaBaTtb
npegynpexgeHve (MHAMKaAToOp cocTosHMs OyAaeT MepuaTb KpacHbIM LBETOM); ecru
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AaHHoe npegynpexaeHne 6yaeT ANUTLCA NO BPEMEHW JOoSblie, YeM BPeMs 3a4epxKu
aBapuNHOrO OTKMIOYEHNS COOTBETCTBYIOLEN YCTaBKW, TO KOHTpornep dukeupyet
COOTBETCTBYIOLLYIO aBapuio UK ocTaHaBnueaeT QY (MHAMKATOP COCTOSHWSA 3aropuTcs
KpacHbIM LiBETOM).

5  YNPABJIEHUE U HABUTALIUA

B paHHOM pasgene nogpobHee paccMOTpUM  MPUHUMN  yrnpaBneHus
KOHTPONNEPOM U HAaBUraLmMio Mo MeHIO (IKpaHam).

OTobpaxeHue nHdoOpMaLMM Ha KOHTPOSSiepe MNPOM3BOAUTCA Mpy nomowim 4
CTPOYHOrO MHAUKaTopa (aucnnes), B Kaxaon cTpoke cogepxuTtcs no 20 cMMBONOB,
ynpaBneHve KOHTPOMfepoM MpoOM3BOAUTCA MNpUM  MOMOLUM  YeTbipex KnasuLl,
pacnosnoXeHHbIX Ha NMLEBON CTOPOHE KOHTposepa.

51 YnpaBneHue knaBuiwiamu

YnpaBneHve W HaBurauusi MNpoM3BOAWTCS MO BCEM 3KpaHaM U  MEH
KOHTpoOMnepa ogHOTUMHO.

"BbIXOLO" - Bcerga onpepensieT OeWcTBMe Kak OTMEHa wnu
BO3BpaT AeNCTBuUS.

"MEHIO" - onpegensieT Kak BBO4 WM BbINOSIHEHWE
nencTeus.

"BHU3" - onpegenseT kKak MepemMelleHne Mo SKpaHam

Jarnee, Npu HacTPoOMKax yMeHblUeHUe 3Ha4YeHus!
Ha eauHMLY NnBo nepebop 3HayeHuii NapameTpa.

"BBEPX" - ornpegenser Kak nepemMelleHne no SKpaHam
Hasag, Npu HacTporikax yBenuyeHne 3Ha4yeHust Ha
eavHuLy nnbo nepebop 3HaveHu napameTpa.

"BbIXOLO" + "MEHIO" - onpegensitoT AelcTBMe kak cOpoc aBapui, Ons
cbpoca TekyLlen aBapuu Heobxoanmo
HaxoOWTbCH B OOHOM W3 OCHOBHbIX 3KpaHOB,
Janee OOHOBPEMEHHO HaxaTb [AaHHble KnaBuLln
n yaepxmBaTtb (Okono 5 cek) 0o OcyLlecTBneHus
cbpoca aBapwui.

"MEHIO" + "BHU3" - onpegenseTt aencteune Kak rpynnosoe
nepeMelleHne pgaree, a CoYeTaHWe KnaBul
"BbIXOO" v "BBEPX" onpegenseTt kak rpynnosoe
nepemMelleHve Hasag. Hanpumep, npyu HacTpovike
YyCTaBOK MO TOKYy AN MNpOMnycka HEeKOTopbIX
YCTaBOK BO3MOXHO [pPYyMnoBoe MepeMeLleHne
Bnepeng wnu Hasag (6e3 nepeGopa Kaxpgow
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Mo3uUMK OOHOM YCTaBKM), a cpa3y nepemMelleHue
Ha cregyoLyto Unv npeablayLLyo ycTaBky.

Mpun HacTpovike napameTpoB (YCTaBOK) KOHTponnepa HeobxoaMmo AOXOAUTb
00 KOHLa napameTpa HacTpoek, T.e. Npy U3MEHEHUM nocregHen No3vuum nocnegHen
yCTaBku ewle pa3 HaxaTtb knasuwy "MEHK" ona coxpaHeHuns Bcex U3MeHeHuIn, 4Tob
NOSIBUIICA 9KpaH C COOOLLEHMEM O TOM, YTO HACTPOWKM ObINMM coXpaHeHbl (MHaye npu
BbixoAe B 0OpaTHOM Nopsiike N3MEHEHUsI HE MPUMEHSIIOTCS).

BAXHO!

NP UBMEHEHMM BCEX HACTPOEK HEOBXOOMMO OBA3ATEJIbHO
BbINTW N3 MEHIO "HACTPOWKU", MPU BbIXOAE W3 OAHHOIO MEHIO
MPOU3BOANTCA 3AMUCH BCEX NU3MEHEHUA B 3HEPFOHE3ABUCUMYIO
NMAMATE KOHTPOIIIEPA. ECN BblNIM TPOU3BEAEHLI KAKUE-NIMBO
W3MEHEHWA B HACTPOWMKAX, KOHTPOIIEP TMPUMEHWUT WX CPA3Y
MOCHE MOABNEHNA OKHA C COOBLIEHVEM, YTO HACTPOWKW BbINA
COXPAHEHbI, HO EC/IN HE BbINT/ U3 MEHIO HACTPOEK W BbIKIIOUNTL
MATAHUE KOHTPOIUIEPA, TO JAHHBIE UBMEHEHNA HE COXPAHATCA B
QHEPIOHE3ABUCKHMOW MAMATW W MPW NMEPE3AIPY3KE KOHTPOJEPA
BOCCTAHOBATCA NPEALIAYLLWNE 3HAYEHNA YCTABOK (HACTPOEK).

5.2 OKpaHbI

B paHHOM pasgene OyayT paccMOTPEHbl  TOMbKO OCHOBHbIE — 3KpaHbl
KOHTponnepa, 4ns NpocMoTpa U HACTPOWKM KOHTPOMepa CMOTPUTE COOTBETCTBYOLLUIA
pasgen.

Ecnu koHTponnep npu gnurtensHom npoctoe (bonee 5 mMuH 6e3 HaxaTui
KNaBuL) HaxoOusncsi HE Ha OCHOBHbIX 3KpaHax, TO MPOW3BOAUTCS aBTOMaTUYECKUNA
nepexon Ha OCHOBHOW aKkpaH 1.

5.2.1  OCHOBHbIE 9KpaHbI

Ona nepeknioveHnss mexagy COCeOHVMMM OCHOBHbIMM 3KpaHamu Heobxoammo
Bocnonb3oBatbesa knasuwamu "BBEPX" unu "BHWU3", npu kaxgom Haxatum Oynet
npoucxoantb nepeknoyeHne askpaHoe BBEPX wnn BHW3 cooTtBeTcTBEHHO, Npun
nepexoae Ha nocrneaHui akpaH u Haxatum knasuwn "BHU3", npousonget nepexoa Ha
nepBbI 3KpaH 1 HAaoboPOT (NO LMKNy).

PucyHok 21 - OcHoBHOM 3KpaH 1
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Mpv 3anycke KOHTposyiepa Ha 3KpaHe auchnesi oToGpakaeTcsl OCHOBHOM

3kpaH 1, Ha BepxHeln CTpoke oTobpakaeTcs Ha3BaHWe yCcTponcTBa n moaudukaums. Ha
BTOPON CTPOKE OTOOpaXkaeTcsi TeKyLMn pexum paboTbl KOHTponnepa. Ha TpeTben
CTpoke oTobpakaeTcs TeKyLlee COCTOsiHUE KOHTponsepa:

>

>

Cron - OTCYTCTBYET KOMaHAa ynpaslieHud, yrnpasrndloulee pernie pa3soMKHYTO,
COCTOSAAHNE OCTaHOBIIEH;

PaGoTta - KomaHOa ynpaeneHus nofaHa, ynpaBrisilollee perne 3amKHYTO,
KOHTpONnep UKCUMPYET HarpyaKky, COCTOSIHUE HOPMa;

Mpepn.: - NpegynpexaeHve, aanee crieqyeT TEKCT npeaynpexaeHusi, CrMcok
npenynpeXxaeHun  MonHOCTbI  COOTBETCTBYET CMMCKY aBapui  (CMOTpeTb
pasgen 8 - Asapun), NpegynpexaeHns NosiBNAETCA B Clyvae npeBbilleHne
Kakon-nnbo yCcTaBkM, HO BpEMS COOTBETCTBYHOLLEN 3a4EPXKKM eLLe HE UCTEKO,
perne 3aMKkHYyTO;

ABapus: - aBapus, ganee crnegyeT TeKCT aBapum (CcMoTpeTb pasgen 8 -
ABapuu), aBapusi oUKCMpyeTcs B Criydae NpeBblleHe kakoi-nnmbo ycTaBku u
NCTEYEHUN COOTBETCTBYIOLLErO BPEMEHW 3aEPXKKM, perne pasoMKHYTO;

OxuaaHue - KOMaH4a YnpaBneHus MofaHa, perne 3aMKHYTo, Harpyska
OTCYTCTBYET, COCTOSIHME B OXWOAHUW HarpyskuM, [OaHHOe COCTOsiHWE
XapakTepHo OObIYHO Ansi pexvMma Bcerga BKIOYEH, Tak Kak Ans 3anycka
HeoBX0aMMO HaxaTb BHELLHIOW KHOMKY nyck Owunbka! UICTOYHUK CCbINKK He
HangeH.);

BnokupoBkKa - nogaH curHan G6roKMPOBKY KOHTPOIIepa, yrnpasnsiollee pene
Pa30OMKHYTO, COCTOsIHME 3aBIOKUPOBaH;

Mpeanyck.cur.T=9c - npeanyckoBasi cUrHanu3auusi, eCnn 3agaHo Bpewmsi, To
nepen KaxabiM MYyCKOM 6y,qe1' OoTCHMUTbIBATbCA OaHHOe Bpemd, pene
pPa3oMKHYTO, COCTOSIHWE Mepes MycKoM;

3apepx.nycka T=11c - 3agepxkKa Mycka, €CnvM 3a4aHO COOTBETCTBYHOLLEE
BpeMsi, TO MOCne Kaxgoro nepesanycka OygeT oTcuMTbiBaTbCA 3afdaHHOe
BpeMsl, pene pasoMKHYTO, COCTOSIHVUE Mepes NycKoM;

MpoBepka Ru3o T=7c - npoBepka CONPOTMBIEHUS U3ONALUN, €CNN 3a4aHo
COOTBETCTBYIOLLEE BPEMS, TO NEPEA KaXAbIM NMyckoM OyaeT oTCYUTbLIBATLCSH
3aaHHoe Bpemsi (byaeT Npom3BoaUTCS NPOBEpPKa CONPOTUBIEHUS U30NALNNY);

Ha uyetBepTOii CTpoke oTOOpaxkaeTcs Tekywass gata M Bpems, BuA

OTO6pa)KeHVIFI MO>XXHO U3MEHATb Npu NOMOLLN HACTPOEK.
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PucyHok 22 - OcHOBHOM 3KpaH 2

Ha paHHom akpaHe oTobpaxaloTcs cneaylowme Tekylue napameTpsil:
» KoaddumumeHTbl TpaHchopmMaLumm No TOKY U HanpsKeHuto;

» ®asHble HanpsxeHus, B;
> ®asHble Toku, A.

PucyHok 23 - OcHoBHOM 3KpaH 3
Ha paHHOM 3kpaHe oTobpaxaroTcs creaytoLume Tekylme napameTpbi:

» [OucbanaHc HanpsikeHus Du, B 1 Toka Di, A;

JInHenHbIn TOK In, A n HanpsxeHne Un, B;

Bpewms Bbixoaa Ha pexum TBHp, Cek;

MakcumansHoe Upmax, B u muHnmansHoe Upmin, B paboune HanpskeHus;
MakcrManbHbIn pabounii Tok [pmax, A.
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PucyHok 24 - OcHOBHOM 3KpaH 4
Ha paHHoM 3kpaHe oTobpaxaroTcs crieaytoLume Tekylive napameTpbi:

» MowHocTb akTnBHas P, kBT, peaktuBHaa Q, Bap, nonHasa S BA,;
Cos o;

YactoTa cetu, u;

Tok yTeuku, A;

KoahdumumeHT 3arpysku, %.

YV V V V

PucyHok 25 - OcHoBHOM 3KpaH 5

Ha nocnegHem akpaHe oToOpaxaloTcs napameTpbl HeypaBHOBELLUEHHOCTMW,
[aHHOe OKHO MOSIBNSETCS TOMbKO €CNW B HAacTpOWMKax YCTaHOBMEH napameTp pacuyeT
KHy.
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5.2.2  3KpaHbl 0 NnpousBoauTene

[ns nepexoga Ha [aHHbIA 3KpaH Heobxoaumo, HaxoauTcs B NobGom u3
OCHOBHbIX 3KpaHOB, HaxaTb knasuwy "BbIXOA", nocne 4ero npousonget
nepekrnioveHne Ha 3KpaH O npousBoguTene. [lepeknioyeHne Mexay HECKONbKMMU
3KpaHamu o npou3BoguTene ocyluecTenseTcs Takke knasuwavv "BBEPX" n "BHU3",
aHanormyHo OCHOBHbIM 3KpaHaMm. [ns Bo3BpaTa Ha OCHOBHOW 3KpaH Heobxoanmo
NOBTOPHO HaxaTbk knasuwy "BbIXOLO".

[nsa npumepa nokaxeM TONbKO NEPBLIN 3KpaH O Mpou3BoauTene:

PucyHok 26 - 3kpaH peknama

Ha paHHbIX 3KpaHax oTobpaxaeTcs HaMMeHOoBaHWe (upMbl NPoOU3BOAUTENS,
appec, TenedoHbl, 3. Noyta, agpec canTa. [aHHble 3KpaHbl MOTYT U3MEHSATbCH U
[OMONHATLCS Ha YCMOTPEHMe Npon3BoaUTENS.

5.2.3  3KpaH meHto

Ona HaBuraumm no oOcCTanbHbIM 3KpaHaMm, MPOCMOTPa WU  HACTPOMKK
KOHTpONnnepa, npeayCMOTPEHbl 3KpaHbl MEHKO (Janee MEHK), B [AaHHbIX MEHH
npoun3BoanTCsa BbIGOP TOMO UMM MHOTO dKpaHa MpoCMOTPa UMM HacTPOEeK KOHTponnepa,
a Takke nepexod Ha gpyrve noameHwo. Ons Bxoda B rMaBHOE MEH HeobXxoaumo
HaxoAMTCA B OCHOBHbIX 3KpaHax M HaxaTtb knasuwy "MEHKO". Ha gaHHOM akpaHe
OynyT oTobpaxaTbCsl pasnuMyHble BapuaHTbl BbiOOpa NOOMEHI0 MIM 3KPaHOB, ANS
BblIGOpa TOro MM MHOro NOAMEHIO UMK 3KpaHa HeobXoaUMO HaBecTu Kypcop ">" (nytem
HaxaTna knasuw "BBEPX" nnu "BHU3") HanpoTvB COOTBETCTBYIOLWIEN MNO3ULMM U
HaxaTtb knasuwy "MEHKO", nocne uero npousongeT nepexod Ha COOTBETCTBYyHLLEE
NOAMEHIO UITN SKPaH.

MFAECE
=AIAHHS
NP 04K
HACTPOAKA

PucyHok 27 - FnaBHOe MeHI0

B naHHOM MeHIo npeacTaBneHo 8 No3uumin BO3MOXHOIO BbIOopa NOAMEHIO UMK
9KPaHOB:

OkpaHbl NPOCMOTPa CTaTUCTUKN;

OkpaHbl NPOCMOTPa YCTaBOK,;

XKypHan aBapwi;

MoameHo moaynu;

MpocmoTp nHbopmauum o npubope;

a ks wbdpE
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6. 3kpaH npocmoTpa 3agaHui;

7. OkpaH npocmoTpa Npodunst MOLWHOCTU (MOLLHOCTM aKTUBHas, peakTUBHas,
nornHas, cos ¢ No Kaxagou dase).

8. [logmeHio HacTpolka npubopa - ecnv yCTaHOBIEH Naporib, TO Npexae Yem
BONTW B MEHIO HAcCTpoek, Heobxoammo ByaeT BBeCcTu naporb (cM. Aanee).

5.2.4 Taponb

Ecnu B npuGope Gbin ycTaHOBMEH Maposb, TO NPU BXOAE B MEHIO HacTpoek
GyaeT NpeanoXeHo BBECTU Naposib AOCTyNa U3 4-x Lndp.

MTE MEF 0k

B cnyyae npaBunbHOrO BBOAA Maposist OTKPOETCS MEHI0 HacTpoek npubopa,
MHaye NosIBUTCS COOTBETCTBYIOLAA HAAMUCb O HEBEPHO BEAEHHOM napore.

HacTtpoiika HoBOro naponsi npov3BoamTCs Mo criedytoLemy nyTu:
"MEHIO —> HACTPOWMKA — YC.MAPONSA".

EeefvTe HOBLE Maronk
EIREE

PucyHok 28 - YcTaHoBKa HOBOro napons

[ns oTknoyeHus napons HeobXxoaMMo BBECTYU YeTbipe HynAa U COXpaHUTb, U

npv MNoCneaylowWmnx BXodax B MEHI HacTpOeK KOHTposnnep He 6GyaeT 3anpawueaTtb
naporb.
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6  ®YHKUUU KOHTPOIIIEPA

B paHHOM pasgene paccMOTPUM  OCHOBHble (DYHKLMM KOHTpomnepa Ans
03HaKOMIIEHUSI C OCHOBHbIMW NPUHLMNaMU paboThbl.

6.1 KpaTkoe onucaHue Bo3MOXHOCTel npuGopa

v

B peanbHOM BpPEMEHM U3MepPSIET TOKM U HanpsikeHus no 3-m dasam, npu
3TOM paccyuTbIBAET MOJSHYI MOLLHOCTb S, peakTuBHyl0 Q, akTuBHyto P,
COS®, TakK Xe MMEeeTCsl CHETUMK AnekTpoaHeprun. KoHTponnep sawmwaet
QY no Toky (6 noporos) 1 HanpskeHWto (3 nopora), Mo MOLLHOCTY U Ap.

nogaepxusaeT 4 Habopa ycTaBoOK (kaxaas ycTaBka MOXET XpaHuTbcs B 4
BapuaHTax), Mexgy Habopamu  ycTaBkamu  (ceTamum)  MOXHO
nepeknioyaTbCs.

COOEPXWUT 3HEProHe3aBUCUMYHO NaMsiTb, B KOTOPOW XPaHUTCS >XypHan
aBapuii (Ha 1000 cobbiTui), XypHan 3agaHun (Ha 1000 cobbITui), yCTaBKM
N CTaTUCTUYECKNE OaHHbIE.

nogdepXxvBaeT BHELHWE MOAYNM  paclmpeHus (Ons  yBenuueHusi
dyHKLMOHana), Hanpumep: BHELLHMIA Moaynb OMNCKPETHbIX
BxogoB/Bbixogos EM-DIO-01, moaynb aHamnoroBbiX BXOOOB/BbIXOJOB
0...20mA EM-AIO-01, moaynb undposbix aaTynkoB 1-wire EM-1WR-01 u
T.A..

nofaepXvBaeT Ha BbIOOP OAMH BHYTPEHHUI MOAYIb pacluMpeHns (Moayrb
KOHTponsa conpoTtueneHus nsonauum IM-R1Z0O-01, IMIM-DIO-01.

MoppepxmBaeT oavH MHTEPMENCHBIM MOAyrb Ha BbIOOpP C NoAAepXKow
npoTtokonos ModBUS RTU n GPRS ModBUS TCP.

MopgpepxuBaeT mopynb SD  kapTbl AN OHMNaWH  3anvMcu  TeKyLMX
napaMeTpoB (TOKOB, HaNPshkeHWin 1 Npoy.) n USB uHTepdelica.

nogAepXvBaeT MOAYNb TOKa yTeUKM ANst 3amnTbl QY MO TOKY YTEYKM.

COAEPXUT OUCKPETHBIX BXOAbI (CTaHO4APTHO 4 WT., A0 16 LWT. C NOMOLLbO
BHELWHMX Moaynen pacwmpeHusa EM-DIO-01), pans ynpaBneHus
KOHTPONepoMm.

CoaepXvT AMckpeTHble Bbixoaa (CTaHAapTHO 2 WwT., A0 16 WT. C NOMOLLbO
BHELWHMX Mogyrnen pacwwmpenna EM-DIO-01) ona ynpaBneHus BHELUHUMUA
yCTponcTBamu (NyckaTernb, onoeeLlartens 1 ap.).

npumeHéH OLED paucnneit, obecneumBatouii XOpoLlyo BUAMMOCTb B
YCMNOBUAX MOBLILLIEHHON UITU MOHUXXEHHOW OCBELLEHHOCTU, C PacCLUMPEHHbIM
TemnepaTypHbIM Anana3oHom ncrnonb3oBaHus (-40...+40°C)
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v/ MOXEeT Mpou3BOAWTbLCA C BbIHOCHBIM JAWCMNEeeM [Ans  KpernneHus,
Hanmpumep, ©6noka wWHOVMKAUMM W yhpaBreHus Ha [Bepue Lkada
ynpasneHus.

v' pousBogut namepeHme cCOBCTBEHHOro MUTaHWSA (TOK U HanpsbkeHue) Ans
KOHTpOns 3a notpebneHvem (BHEWHMX MoAyfen), a TakKe MPOW3BOAUT
KOPPEKLMIO HAaMPSPKEHNS MUTaHUS.

6.2 Pexumbl ynpasneHus

Pexum ynpasneHus onpegensieT, OT Kakoro WCTOYHMKA curHana 6Oyger
npoussoauTbca ynpaeneHne JY. [llepen Havanom paboTtbl Heobxogumo BbiGpaTb
pexmm paboTbl QY B COOTBETCTBUM CO CXEMOW MNOAKMIOYEHUS KOHTponnepa,
€OVHOBPEMEHHO MOXeT OblTb BblbpaH TOMbKO OAWMH pPexXxum. Tekywuin pexunm
oTobpaxkaeTcs Ha NepBOM rMaBHOM 3KpaHe W Npu OTCYTCTBUM aBapuii ByaeT Ha BTOPOK
CTpoOkKe.

B faHHOM KOHTponnepe npeactaBfeHo 5 OCHOBHbIX PEXUMOB ynpasneHua:

1) Bcerpa Bknto4eH - [lJaHHbIN pexuM Bceraa paspeluaeT paboTy npu ycrnosuu,
YTO HET aBapuil WnM OpPYrvx OorpaHv4eHnid (Hanpumep, noka He MCTEKIO
BpeMSA NpeanyckoBoW curHanusauun v ap.). faHHein pexum npegnonaraet
UCMOMnb30BaHMe KMacCU4ecKoro BKIMOYEHNS KOHTpoepa Mexay KHomkamu
ynpasneHus n nyckatenem;

2) MecTHbIM - B gaHHOM pexvMe ynpaBneHne npom3BoamnTCS No MECTY C KHOMOK
yNpaBrieHs KOHTPOMnepa, HaxOAACb B MMNaBHbIX 9KpaHax 1-4, 3anyck
Npou3BOANUTCA HaXaTWeM OfHOBPeMeHHO [AByX kHonok "MEHIKO" n
"BBEPX", octaHoB Haxatnem "MEHIO" 1 "BHU3";

3) OwuctaHUMOHHBLIN - B [OaHHOM pexume ynpaBrneHne MpOu3BOAMTCH MO
AVICKPETHBIM BXOAaM KOHTponnepa, Ans 3TOoro HeobxoAMMO HasHaunTb
COOTBETCTBYIOLLYI DYHKLUMIO AMCKpeTHOMY Bxoay ('cTapT”, "cton" un 14.) 1
nopasaTb CUrHanbl Ha COOTBETCTBYIOLLNE AUCKPETHLIE BXOAA;

4)  WHtepdbeinc - B gaHHOM pexume ynpaBreHue npousBoanTCs No nHTepdency
RS232/RS485 n ModBus npoTokony;

5) XypHan 3agaHun - B paHHOM pexume ynpaBrneHue npousBoaAUTCS MO
XypHany 3agaHun.

HacTpolika pexunma paboTbl NPOM3BOANTCA MO CreayoLwemMy nyTu:

"MEHIO — HACTPOUKA — PEXUM"
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EBHEOFP PEHHMA PRBOTH
Fewum=Boerga exn.
HoaPHan ZafdaHni=
EemeHeAmE Helik

B HacTponkax AaHHOro KOHTposnnepa nNpeacTaBlieH elle OAuH pexum "3agaeTcs
DIN", Ha camom fene OH He ABNSEeTCA PeXMMOM YrpaBneHus, a BCero Nuilb METKON O
nepegayn ynpaeneHus pexumamv AUCKPETHbIM BXoAdam, TeKywuin pexum byaet
onpegensiteCA OT CUrHanoOB MOCTYMalLWMX Ha AUCKPETHble BXOoAa. [ns npaBunbHOro
NepeknioYeHnss pexumoB paboTbl MpM NOMOLLM AUCKPETHbIX BXOAOB HEOoGXoauMmo
HacTpouTb cnepyowme YHKUMM AUCKPETHbIX BXodoB: Bbibop pexuma b0, Bbibop
pexuma b1, Bbibop pexuma b2. Ecnn B HacTporikax KOHTponnepa yCTaHOBWUTL
AaHHBIN PeXuM, TO Ha rNaBHOM 3KpaHe 1 mepen HasBaHWEM TeKyllero pexuwma oyaet
oTobpaxaTtbcsi npedvKC B BWAE ManeHbKOW aHrnuickon Oykebl 'd'. B cnydae
HenpaBWUIbHON HacCTPOWMKN AaHHOro pexuma, T7.e. Ne pexuma > 5, TO Ha nHaukaTope
oTobpasuTca Tpu Bonpoca "d ??7?".

6.3 OencTBue Npu nepeknovYeHn pexxmmoB

[aHHas HacTpoiika Heobxoguma Ons BbiGopa AEWCTBUS MPU MNepeKioyeHnm
PEXMMOB YNpaBneHNs, HacTPoKa NPOM3BOAMTCS MO crieaytowemy nyTu:

"MEHIO - HACTPOUKA — CUCTEMHbIE — MPOYMUE"

A2BoTEME MPM CHEHS
MME = HOMCFOESTE

[aHHasa HacTpolka umeeT 3 COCTOSAAHUS:

HeT — HeT pencTBus;
C6poc — cbpoc komaHAabl;
KonupoBaTb — konupyeT KomaHay 13 npeablgyLLero pexuma.
[laHHasa HacTporKa He BNUSeT Ha pexumbl “Bcerga BKn” 1 “)KypHan 3agaHvun’.

6.4 Habop yctaBok

B paHHOM KOHTponnepe nMoOsiIBNSAETCA HoBasi BO3MOXHOCTb  YNpaBreHus
ycTaBkamu, T.e. Habopom yCTaBOK MnM set points, cokpalleHHO sp. B koHTponnepe
MOXeT XpaHuTbCca OoT 1 A0 4 HabopoB yCTaBOK, KOM-BO M TEKYLUUA Habop 3agaeTcs B
HacTpokax KoHTponnepa. Habop ycTaBOK MOXHO Mepeknioyatb Mnpyv  MoMOoLM
ONCKpeTHOro Bxoaa (BXodoB), BbIOOP M HacTporika Npon3BOAUTCS aHaNorM4yHo BelGopy
pexuma ynpaBnieHnst KOHTPOSEPOM.

[ns yero HyxeH Habop ycTaBok, HanpuMep:
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» WmeeTtca  HacocHbIm  arperat, |y  KOTOpPOro  umeeTca  Aga
anekTpogBuraTens, OCHOBHOW W PE3epBHbI  (aBapuiiHbIA), C
pasnuyHbIMK Xapaktepuctukamu. lMpu BbIXOAe U3 CTPOSi OCHOBHOIO
aBuratens MNpoucxoauT MepeknioyeHne Ha pesepBHbiA.  [aHHbIN
KOHTpornnep MoxeT obecneumBatb 3awmTy obowx pAsuratenen c
pPasnuMYHBIMU XapakTepUCTUKaMm, MpU YCIIOBUN HE UCMONb30BaHUA MX
OQHOBPEMEHHO, AOCTaTOMHO ByaeT nepeknioynTb Habop ycTaBok.

» WmeeTca OBYyXCKOPOCTHOM ABuratenb C ABYMs obMoTkamu, Kaxaas
o6moTKa (CKOPOCTb) MMEET CBOM XapaKTepUCTUKU. Takke Ans 3awuTbl
asuratenst HeobxoamMmo aBa Habopa ycTaBoK A kaXaon obmoTtku. A
Ana  nepekniyeHus Habopa Mcnonb3oBaTb OUCKPETHbIA  BXOA,
HanpvmMep, Ans NepBoi CKOPOCTWU MCNOMNb30BaTb HAbop ycTaeok - 1, a
Ansi BTOpor Habop ycTaBoOK - 2 1 nepeknovaTb C NEPBOro Ha BTOPOW
nogaden curHana c nyckaTens Ha AUCKPETHBIN BXOA.

[Mpu ncnonb3oBaHUn AaHHOM OYHKLMK, T.€. €CMN B HACTpoWKax 3agaHo Habopos
6onbLue ogHoro Habopa, To Ha rMaBHOM 3KpaHe 1, B NpaBOM BEPXHEM YIIy NOsiBNAETCS
HagnMcb C HOMepoM Tekyluero Habopa spl, sp2, sp3, sp4 cooTBeTCTBEHHO. Ecnu
Habop ycTaBOK BCEro oAuH, TO AaHHble HaanNMcu He oTobpaxatotcs. MNpu npocmoTpe K
HacTpolike YCTaBOK Takke B OkHe OyaeT oTobpaxaTbcs Homep Habopa, KOTopbii B
[OaHHbIA MOMEHT MpoCMaTpUBaeTCsl UMW peaakTUpyeTcst; AN NepeKnioyYeHns Ha Apyron
Habop, npocMoTpa WM peaakTMpOBaHWsA, HEeOoOXOAMMO HaxaTb OAHOBPEMEHHO
knasuwy "BHu3" wn "BBepx", nepeknioyeHne OyaeT npovcxooutb MO Kpyry.
MepeknioueHne Habopa BO BpemMs MPOCMOTPpa unu peaaktuposaHus yctasok HE BepeT
K MEePEKMOYEHMIO TeKyLLero (oencTBytoLwero) Habopa.

HacTtpowika Ha60pa YCTaBOK Npon3BoANUTCA MO cregyrowemy nyTu:

"MEHIO — HACTPOMKA — YCTABKU — HABOP"

bl = ]
Tk WA

B paHHOM akpaHe HacTpamBaeTCsi KON-BO HAabOOPOB U TEKyLUn Habop YCTaBOK.
Ona nepekntoyeHnss HaAbOpPOB MO [OUCKPETHBIM BXO4aM HeobXoaAMMO HacTpoOUTb
cnepytowime yHKLUN AUCKPETHBIX BXOA0B: BbiGop Habopa b0, BbIGop HaGopa b1l.

6.5 DYHKLMN 3aLUUTbI

KoHTponnep npou3BOauT aBapuiHOe OTKN4YeHne JY ¢ NOMOLbIO
3aMblKaHUS/pa3MblkaHNsl KOHTAKTOB YMPaBMsAHOLWEro pene, BKIHOYEHHOrO B LUenb
WCMNOJHUTENBHOIO YCTpoWcTBa (KOHTaKTOpa, nyckatenss v T.4.) NpyM  CregyloLmnx
aBapUiiHbIX COBLITUSIX:
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\4

KOPOTKOE 3aMblKaHMue (TOK OTCEYKHM);
GrokMpoBKa poTopa (TOK 61TOKMPOBKM poTopa);
MaKCuMManbHbIA TOK (neperpy3ka);

TennoBoOWn TOK;

AncbanaHc TokoB B dpa3ax (aCMMMeTpUKn TokKa);
obpbiBe a3 no ToKy (06pbLIB NPOBOAHUKA);
MUHUMarIbHOM TOKe (XONoCTou Xxoa);
npeBbIleHMe TOKa YTeYKH;

MaKcumarnbHoe HarnpshXeHue;

MWHMMarnbHOE HamnpsXeHue;

AncbanaHc HanpsXXeHUs;

yepepoBaHue has;

MaKcuMarnbHas MOLHOCTb;

obpaTHas cBf3b (KOHTPONb NyckKaTens);
BHELUHAA aBapus (No AUCKPeTHOMY Bxoay);
CHWXEHUe CONPOTUBIEHNS N30NALUM;

aBapusl OT BHELWHUX Moaynen.

VVVVVVVYYYVYYYYVYYVYVY

6.5.1  3awwTa no Toky (ycTaBku)

lotc - ycTaBka npegHasHayeHa Ans cpabaTbiBaHUS 3aLMTHOIO OTKMOYEHUs B
crny4yae KOpOTKOro 3amblkaHus B Lenu anekTpogsuratens. [laHHasa yctaBka 3apaetcs
3Ha4yeHMeM BbllLle MaKCUMarnbHO BO3MOXHOIO MyCKOBOrO TOKA Ha HECKOMbKO AECSATKOB
NpoLEeHTOB (ANns MWcKMoveHus cpabaTbiBaHUs Npu Myckax), a Bpems 3agaeTtcs
MWHMMANbHO BO3MOXHbIM (ANs MakCMMmarnbHO ObICTPOro oTkmoYeHus ). NMpu KOpoTKMX
3aMbIKaHUAX OCHOBHbIM pacuenuTenbHbIM yCTPOMCTBOM ocTaetcs
aBTOMaTM4eCKUA BblKIovaTenb.

Ipor - ycTaBka npefHasHaveHa Ans cpabaTblBaHWS 3aLUTHOIO OTKMOYEHUS B
cnyyae  OnMoOKMpoBKM  poTopa  (3aknuHMBaHWM), nNpu  GrOKMpOBKE  poTopa
aneKkTpoaBuraTens TOK OCTaeTCs Ha YpPOBHE MYCKOBOro, C UCTEYEHMEM BPEMEHM OH
MOXET HEMHOrO CHWXaTbCH M3-3a HarpeBa OOMOTOK W B CRNeACTBUMM YBENUYEHUS
BHYTPEHHEro COMPOTMBIIEHUS.. 3HAaYeHWe [aHHOW YCTaBKM [OIMKHO OblTb MeHbLUe
HaMMEHbLLEro 3Ha4YeHUs1 MyCKOBOro Toka (Hanpumep, Ha 5%), a Bpemsi OOMKHO BbiTb
bonblle BpeMeHU pasroHa anekTpoaBuratens. [losicCHEHWEe: nNpu  BKMHOYEHWUM
aneKkTpoaBuraTens B MepBble AOMM CEeKyHO POTOP €elle OCTaHOBIIEH, TOK paBHSiETCH
NMyCKOBOMY, KOHTponnep ukcupyeT npefynpexneHne U HauvHaeT OTCHYET BPEMEHM,
hanee gBuratenb NOCTEMNEHHO Pa3roHSETCsl, TOK MOCTEMNEHHO NajaeT M BbIXOAWUT U3
30HbI OEWCTBMS OaHHOW ycTaBku. Ho B cnyyae, ecnv poTtop 3abnokupoBaH, TO TOK
OCTaeTCs Ha YPOBHE MyCKOBOIO, NPW 3TOM KOHTPONNep hukcupyet npeaynpexaeHue u
Ha4YMHAEeT OTCYeT BPEMEHW, MPWU MPEBbLILEHNA 3a4aHHOTO BPEMEHW KOHTpOMep
PUKCMPYET COOTBETCTBYIOLLYIO aBapUIO 1 OTKIIOYAET 3MEKTPOABUraTE Mb.
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Imax - ycTaBka npegHa3HayeHa Ans cpabaTtbiBaHWS 3aWUTHOMO OTKIOYEHUS B
criyyae 3HayuTenbHOW Meperpy3kn anektpoasuratens. [aHHyl ycTaBky MOXHO
cnytaTb C TENIOBOM 3alMTON, HO 3TO HE TaK, OCHOBHAas 3ajaya AAHHOW yCTaBKu B
3awmuTe OT 3HaYUTENbHBIX Neperpysok, a 3awmTa no TennoBoMy TOKY NpefHasHayeHa
ONS 3aWnThl OT ANUTENbHOW HEe3HaYUTENbHON neperpyskn. 3HavyeHne A4aHHOWM yCTaBKu
3afaeTcs B npeaenax Mexay TOKOM GrIoKMPOBKM poTopa W TOKOM TEMfoBOW 3alumThbl,
NPUMEPHO MO CepefnHe, HO B 3aBWCMMOCTU OT YCIOBUIN MOXET CMeLatbesa B Ty UM
WHYIO CTOPOHY, AnA 93TOro HeobxoAMMO U3y4nTb MYCKOBYIO XapakTepuCTUKY
KOHKPETHOro aNeKTpoABUraTens ¢ Harpyskom, u BbIGop Toka Npou3BoanTcs 06bIYHO Ha
nsrnbe rpacduka Imax-Tmax.

IT3 - ycTaBka npegHasHayeHa onsa cpabaTbiBaHWSA 3aLMUTHOrO OTKIIOYEHUS B
crnyyae He3Ha4uTEernbHOW Neperpysku aneKkTpoaBuraTens. 3ayactyto anekrpoasurartenb
MOXET NPOAOIMKUTENBHO paboTaTh C HE3HAYNTENbHOW Neperpy3kon, oobivHO Ao 110%
OT HOMMWHAarbLHOrO TOKa, HO MPW MPEBbLILEHUN AAaHHOro Mopora u AnutensHown paboTe
anekTpoaBuraTenb HadMHaeT HabvpaTtb TENO M NPY NPEBLILIEHNM HEKOTOPOrO nopora
no Temnepartype (4ns Kaxgoro ABuratens CBOW) HAYMHAETCS MPOLECC paspyLUeHus
n3onaumMm OBbMOTKM, YTO MPMBOAUT K MpobBod OOMOTKM M KOPOTKOMY 3aMbIKaHMIO.
[aHHas yctaBka He paboTaeT kak Tennosas mofenb, T.K. TenrnoBas MoAenb OYeHb
CUMBbHO MOXeT oTnuuyaTbCs OT ABUratens K ABUratento, U pearnbHas TemnepaTypa
MOXET CWMbHO OTNMYaTbCs OT pac4eTHOW OT MHOrMX napameTpoB (Hanpumep,
TemnepaTtypbl OKpyxatoLiero sosayxa). lNMpn HeobxooMMOCTH 3alnTbl MO TENMy ny4lie
ucrnonb3oBaTb [AaTyMkvM TemnepaTtypbl, ANS 3TOro ecTb crneuunarnbHble Mogynu
namepeHusa Temnepatyp "EM-TMP-01". 3HayeHve [aHHOW yCTaBKW 3aJaeTcs Bbille
MakcumansHoro pabouyero Toka asuratens, npumepHo 110% OT HOMUHaNbLHOrO ToKa.

Imin - npegHa3HayeHa Ans cpabaTbiBaHWSA 3aLLMTHOMO OTKIIOYEHWS B Criyyae
xonocToro xopa. [aHHas ycTaBka MpPUMEHHAETCA B TexX Chy4vasx, Korga MoxeT
Npou3oNTM OOpPbIB MEXaHW4YecKoro CcoeauvHeHus [aBuratens ¢ noTpebutenem wn
asuratens pabortaeT B xonocTyt. Hanpumep: obpblB coeanHUTENbHON MydThl, CpbIB
LUNOHKW, OOpbIB peMHA W Ap. 3HayeHWe [OaHHOM YCTaBKM 3ajaeTcs 4vyTb Bbille
3HayeHnst Toka XOnoCcTOro xoaa.

Imop - npegHasHayeHa Ansd KOHTpons paboTtbl QY. Tak kak AaT4MKM TOKa He
naearnbHbl U MOTYT NPUHMMaTL MOMEXM, @ KOHTPOIIEP UMeeT OrpaHNYEHHY0 TOYHOCTb
U3MepeHus, To Ans KOHTPOns cocTosiHust "cTon/paboTa” BBedeHa AaHHas ycTaBka, npuv
NPEBbILLEHNN U3MEPEHHOrO TOKa BbILLE MOPOroBOr0 KOHTPOMMep cyutaeT, yto JY B
pabote. Hao6opoT, ecnu M3MepeHHbIN TOK HMKE MOPOroBOro, 3TO O3Ha4daeT, 4yTo JY
OCTaHOBMEeHa, a M3MepeHHble 3HaYeHWs ToKa SBMNSIOTCA BCEro MUlb HaBeAEHHbIMU
Lymamm.

MpocMoTpeTb ycTaBkM MOXHO Ge3 Bxoda B MEHI0 HAcTpoek Mo criedyloliemy
nytu: "MEHIO — YCTABKU"
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CnpaBa oToGpaxalTcs UuMdpbl: Tekywas CTpoka/cTpok Bcero; SP=1

obo3HavaeT TekyLnin Habop yCTaBoK ANd NPOCMOTpa, AN NepekntioveHnss Ha Apyrom
Habop HeobxoaAnMo ofHOBPeMeHHO HaxaTb knasuwun "BBEPX" + "BHU3". MNoseneHne
CTPENOK BBEPX W BHW3 O3HA4aeT, eCcTb NN BO3MOXHOCTb MEPEMELLEHNS MO CMMCKY

BBEpPX U BHN3 COOTBETCTBEHHO.

HacTpoika ycTaBok Npon3BoAMTCS No cneayoLemy nyTu:

"MEHIO - HACTPOMKA — YCTABKMU — TOK"
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PﬂcyHOK 29 - NocnepoBaTenbHOCTb CTPaHUL, HaCTpOVIKM YCTaBOK MO TOKY

B kBagpaTtHbIX ckobkax oTobpaxaeTcsa HacTpanBaembli HA6Op yCTaBoK.
3HayeHMs TOKOBbIX 3aLUMTHBIX YCTABOK [OMMKHO COOTBETCTBOBATb IIOMMKe
Inop < Imin < Ir3 < Imax < Ipor < lorec.
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BHUMAHMUE!

BYObTE BHUMATEJIbHbI NMPU BbICTABIIEHN YCTABKU Inop. 3ABOJCKUNE
3HAYEHVNA Imop ABNAOTCA OOCTATOYHbIMM B BOJNbLUMHCTBE
CNYYAEB, HO B CJTYYAE MOBBLIWEHHOW 3SALWYMIEHHOCTU OBBLEKTA
BOSMOXHO HABEOEHME WYMA HA [OATYMKM TOKA, YTO BYOET
OUNKCNPOBATLCA OATYHMKAMKA TOKA W TMPMBOONTb K JIOXHbIM
NEPEXOOAM KOHTPOIUIEPA N3 PEXUMA "OXWOAHUA" B PEXUM
"PABOTA". B TAKOM CJTYYAE HEOBEXOONMO C NMOMOLLBbIO KOHTPOIIIEPA
W3MEPUTbL TOKM B ®A3AX TMPU OTKIMKOYEHHOW HAIPY3KE W
BbICTABUTb 3HAYEHWE Inmop, MPEBLIWAIOWEE WYMOBBIE TOKW HE
MEHEE, YEM B 2 PA3A.

6.5.2 Pexum 3awmTbl

Ona sawutel 3Y HeobXOAUMO yuuTbIBaTb €ro MyCcKOBYIO XapaKTepUCTUKY
PucyHok 30.

Ona 3awmtbl Y BBOAAT HECKOMbKO CTYMEHeW 3alluTbl, 3TO Heobxoanmo Ansi
yyeTa HENMHEeMHOCTW TOKOBPEMEHHOW  3aBUCUMOCTM U OnpefeneHus  Tuna
HeuncnpaBHocTh JY.

IA

| 6p. myck

Ipot

Imax

I3

|HOM

v

Tote Tpor Tmax T3 t

PucyHok 30 - lNyckoBas xapakTepucTuka anekTpoaBuraTens
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B naHHOM KOHTponnepe peanv3oBaHo ABa pexnma 3alunTbl:

» [MCKpeTHbIN - BpPeMs 3alUMTHOrO OTKIIOYEHWUS OnpeaenseTcs AUCKPEeTHO
(cTyneH4yaTo) B 3aBMCUMOCTU OT YPOBHS Toka, PucyHok 31;

» JlnHenHbIN - BpemsA cpabaTtbiBaHuA onpefenseTca Kak nuHerHas gyHKUmS
MeXxay ABYMsi COCeHUMU ToYkamu, PucyHok 32.

|
lore |
2
Ipor | -
|
|
|
I 3
Imaxt-----
! 1
! 1
4
I3 --:————'————
I
: ! |
| : 5
Imin {-~4-c el e e e e e e e e - -
|
! ! ! |
Tore Tpor Tmax TT3 Tmin T

PucyHok 31 - XapakTepucTuKa 3aLMUTHOIO OTKITIOUYEeHUS (PEeXUM ANCKPETHbIN)

|
loTc

Ipot

Imax

113

5

]

Tore Tpor Tmax T13 Tmin T

Imin

PucyHok 32 - XapakTepucTuKa 3alMTHOro OTKITHOYEHUSA (PEXKNM JIMHENHbLIN)

1 - 30Ha AeNCTBMS 3aLUTbl MO NPEBbLILLEHNIO TOKA OTCEYKM loTc;

2 - 30Ha JeNCTBMSA 3aWuThl MO NPEBLILEHNIO TOKa 6OKMpoBKM poTopa Ipor;

3 - 30Ha AenCTBUSA 3aLMTbI MO NPEBbLILLEHUIO TOKa MakCUMaribHOW 3aLLMThbI
Imax;
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4 - 30Ha AENCTBMS 3alMThl N0 NPEBbILLEHUIO TENMOBOro Toka I3;
5 - 30Ha AencTBMA 3alWTbl MO TOKY Hedorpysku Imin.

HacTtpolika pexvma 3awuTbl TPOM3BOAMTCA MO CreaytoLemy nyTu:
"MEHIO - HACTPOUKA — PEXXUM — BTOpas cTpaHuua"

FelkM FagoTe SalWTeS
AWCK FETHEIG

BHUMAHMUE!.

B JIMHEVMHOM PEXXUME HENb3A YCTAHABIIMBATb Ipor = 0, 3SHAYEHVE
YCTABKW/ JOJDKHO NEXATb B ANATMA3SOHE MEXAY Imax un lote.

6.5.3  3awwTa no HanpsKeHuto (yCTaBKM)

HacTtporika ycTaBoK Mo HanpspKeHWo MPOM3BOAUTCS MO Criedytolemy nyTu:
"MEHIO - HACTPOMKA — YCTABKU — HAMPSKEH."

Umax - ycTaBka npefHasHaveHa Ans cpabaTbiBaHUA 3alUTHOTO OTKIYEHUS
B Cryyae MnpeBbllUeHUst HanpsbkeHust Ha JY. [laHHas ycTaBka 3aaeTcsi Ha 3HayeHue
MakcumarnbHoe pabouvee HanpsbkeHve JY, a Bpemsi 3aJaeTcs Ha [onycTuMoe
KpaTKOBpEMEHHOEe nepeHanpsixeHune JY.
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Umin - yCTaBKa npegHasHa4yeHa ana Cpa6aTbIBaHM$| 3aLlUTHOIo OTKIHOYEeHUA B
cny4yae NoHMWXeHHOro HanpaXxeHus Y.

Dum - yCTaBKa npeaHasHa4veHa ansa Cpa6aTbIBaHVIﬂ 3aWNTHOro OTKIKO4YEeHUA B
cny4yae nepekoca no HanpaxeHuto.

Umnop - ycTaBka NoOporoBoe HanpshkeHne, faHHaa ycTtaska onpenenser nopor
cpa6aTb|Bava Hannuma HanpsXxXeHna Ha BBOAaX, T.e. UCKIK4YaeT JloXHoe
Cpa6aTbIBaHVIe aBapun no NOHW)XEHHOMY HanpsAXeHuto B Criy4dae nosABJ1eHUA cnaboro
HanpsXxXeHnd Ha BBoAe (HaBO,EI,KI/I 00bIYHO BCerga I'Ipl/lcyTCTByeT).

6.6 ANB

[aHHasa dyHKUMa obecneymBaeT aBTOMAaTMYECKMI MOBTOPHLIA Nyck JY npwu
nponagaHnM M BOCCTaHOBMEHUW NuTaHus nNnbo no kakon-nnbo m3 aeapuii. [danee
paccmoTpum no otaensHocTy AlNB no o6pbiBy nutaHus 1 AlNB no aBapusam.

6.6.1  [loBTOPHBIN NYCK MO NUTaHWIO

Ons paGOTbI [aHHON (byHKLI,VIVI Heobxoaumo HaCTPOUTb HECKOJ1bKO YCTaBOK:

- Tnn makcumanbHoe BpeMsi nepepbiBa nuTaHust unu TOGRN MakcMmanbHoe
BpEMSs nepepbiBa NUTaHNs BbICTPOro NOBTOPHOTO MyckKa;

- Kan kon-Bo paspelueHHbix AlB no nutanumio;
- Dan 3apepxka AlB no nuTaHuio, AaeT 3a4epKy nepes MoBTOPHbLIM MYCKOM;

- Nan cuetunk AlMNB no nutaHuio (MpU MNpPEBbILIEHUN KOM-Ba pPa3peLleHHbIX
3anycka He bygeT), npy HeobxoauMOoCTN copoCUTh;

- €eCcnM uCnonb3yeTcs pexuMM Bcerga BKIKYEH, TO TpebyeTcss HacTpouTb
[OMoNHUTENbHBLIA AMckpeTHbI Bbixod (DOUT) Ha (yHKLUMIO MOBTOPHBIA MyCK, 3TOT
BbIX0 OyZeT KpaTKOBPEMEHHO 3aMblKaTbCs AN MOBTOPHOro nycka (Mcnonb3yeTtcs B
CXemMax C KHoMKamu nyck/cTonm).

YcnoBus Ans NOBTOPHOro 3anycka no nepepbIBy NMUTaHUSA:

Mepen nponagaHvem 3-x a3HOM ceTuM HanpshkeHust Obinu B HOpPME, TOKU
npucyTcTBOBanu (Harpyska noakrodeHa) U Ha KOHTPOMnepe ropuT Haanuce pab6ora.
Mpu NnponagaHun HanpspkeHWsA Ha BBOAE eCrin KoHTponnep 6bin B paboTe, KOHTponnep
COXpaHsieT BPEMS NMPONaXn HaNPSKEHWUS U NpY BOCCTaHOBIIEHUN NPOBEPSiET Kak JOMTro
OTCYTCTBOBAsiO HanpsbkeHue, ecnu Bpemsi MeHblue ycTaBok Tnn wnu Ténn, TO
KOHTponnep aanee nposepsieT yctaBku Kan (kon-Bo paspelueHHbix AlNB no nutaxuio) u
Nan (cyetuuk AlNB no nutaHuo), ecnn Kan 6onbwe Hyns u Nan meHbwe Kan, 10
KOHTpoOnnep paspewaeT MNOBTOpPHbIM nyck. Ecnv Dan OGonblwe Hynsi, To nepeq
NMOBTOPHBLIM MyCKkoM OyZ1eT COOTBETCTBYIOLLAS 3aepKKa.
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[nsi HacTpoikn BpeMeHW nepepbiBa NUTaHWUs HEOGXOAUMO NepenTH No
crneayrowiemy nyTu:

"MEHIO — HACTPOMKA — YCTABKU — NPOYUE".

Tun - BpeMsi NoBTOpHOro nycka.

YCTABKA OTKITIOMAETCA, ECNIN 3AOATb 3HAYEHUE PABHbIM HYJIIO

YctaBkn Tnn v Tonn oTtnuyalTca Apyr OT gpyra Tem, 4to Tonn ecnu
nepepbIB NUTaHNA OKa3arncs MeHbLle 3a4aHHOr0 BpeMeHU, TO KOHTPOMMep Npon3BoanT
GbICTPbIV Nepe3anyck, UCKIoYas NPOBEPKY CONPOTMBIIEHUS U30MALMM U NPeANYyCKOBYHO
curHanusaumio. Ecnv Bpemsi nepepbiBa NUTaHNA NpeBbICUNO 3a4aHHOe, TO nepesanyck
nNpon3BoANTCA C 3aMEPOM COMPOTUBNEHUSA N30NALMN U NPeanyCKOBON CurHanusaumnen,
B TOM CIny4ae ecriv He npeBbIeHo BpeMs ycTasku Tnn.

[ns HacTpoWMkM BpemeHW NepepbiBa MUTAHWA GbICTPOrO MOBTOPHOrO Mycka
HeoGX0AMMO NepenTH No creayroLlemy nyTu:

"MEHIO — HACTPOWKA — YCTABKU — MPOYME — wecToit 3kpaH"

Tonn - Bpemsi 6bICTPOro NOBTOPHOIO Nycka.
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YCTABKA OTKNIOYAETCA, ECINU 3A0ATb 3HAYEHUE PABHbIM HYJIO

[na noHumMaHmsa no Kakon npuynHe He npoussoauTtcs AlB, ¢ TekyLlen Bepcun
npunoxeHus, 6binu gobaeneHbl cOOOLEHUsI Ha MMaBHbIN 3KpaH KOHTponsepa (BbiBOA
coobueHns npomssoamTcs B TedeHue 10 cek.):

Crton AlB-npeB.BpeMeH — BpeMsi NepepbiBa NUTaHNS MPeBbLILLEHO;
Crton AMB-npeB. JIMMUT — NpeBbILLEHO YMCIO pa3pelueHHbIX AlB;

Cton AlB-HeT — nponsowen CTOI AlNB He cpaboTaer.



KOHTpornnep Toka AKTHOS -51- 000 «Cunb3nektpo3awutar

BHUAMAHMUE!

B cnyyae, ecnu ucnonb3yetca 6GecnepeboriHOe nuTaHuWe KOHTpornepa To, Ans
KoppekTHo paboTbl AMB no muTaHuo Heobxoammo ucnonb3oBaTtb GyHKumio DIN -
obpaTHas cBA3b No ynpasneHuto nyckatenem (Coépoc ynp no OC).

[aHHaa pyHKUUSA, MOXET UCMONb30BaTbCsl COBMECTHO C (PyHKUMelN obpaTHasa CBA3b,
ucnonb3yss 6nok KoHTakTbl myckatens. [lpy nepebosx nuTaHusa AaHHas yHKUMA
NMO3BONSAET KOHTPOMMEpy MOHSATb, YCMNemn Mnyckatenb OTKMYMTbCA WU HEeT Ans
NOBTOPHOrO Nepesanycka unun npogokartb paboTaTh B LUTATHOM peXnmMe.

6.6.2  [loBTOpPHbIN MyCK MO aBapusam

Mpn cpabaTbiBaHNM aBapwuii KOHTPOMNep MO3BOMSAET Yepe3 HEeKOTOpoe Bpems
NpOu3BECTM MOBTOPHBIN MYCK, KOM-BO MycKOB orpaHudeHHo. OtcytcTtBytoT AlNB no
KPUTUYECKUM aBapusM, MO TOKYy KOPOTKOro 3aMblkaHns 1 TOKy 6nokMpoBku potopa. Ans
HacTpolikn ANB HEOOX0AMMO NEPENTU MO CChINKE:

“MEHIO — HACTPOMKA — YCTABKU — AMNB"

L L L0
[T T 1]

Ha faHHbIX WeCTn aKkpaHax npegocTaBnseTcs HacTpomka KOMn-BO paspeLLeHHbIX
NYCKOB 1 3a4epiKKa:

Kan v Dan Komn-Bo paspelueHHbix AlB un 3agepxka Mo nepepbiBy NUTaHWSA
(naHHble ycTaBkm paboTaloT COBMECTHO € Tnn  CMOTpeTb
npeabigyLmn pasaen)

Kaima n Daima Kon-BO paspeLlueHHbIX AlNB 1 3agepxka No MakcumansHOMY TOKY

Kait3 n Dait3 KON-BO paspeLlleHHbIx AlNB 1 3agepikka No TENNOBOMY TOKY

Kaimi n Daimi KOn-BO paspelueHHbix AlNB 1 3agepkka No MUHUManbHOMY TOKY

Kadas n Dachaz | kon-Bo paspelueHHbix AlB n 3agepxka no obpbiBy dasbl

Kaigun v Daign KOn-BO paspeLueHHbIx AlNB 1 3agepkka no gucbanaHcy Toka

KaiyT n DaiyT Kon-Bo paspelleHHbIX AlNB 1 3agepxka No TOKY YTeYKM

Kauma n Dauma | kon-Bo paspelleHHbix AlMB 1 3agepxka Mo MaKkcMMarbHOMY
HaMPSKEeHNIo
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Kaumi n Daumi

KOM-Bo paspelueHHbix AMB u 3afepkka MO MUHUMAarNbHOMY
HanpPsHKEHWIO

Kaugu n Daugm

KON-BO paspelleHHbix AlB u no pgucbanaHcy

Hanps>xxeHua

3agepxka

Kauep n Dauep

Kon-Bo pa3spelueHHbIx AlB 1 3agepxka no yepegoBaHuio a3

Kap v Dap

Kon-BO pa3spelueHHbIx AlNB 1 3agepxka no akTUBHOM MOLLHOCTH

KaBH n DaBH

KON-BO paspelueHHbix AlB 1 3agepkka Nno BHELLHEN aBapumn

Kaoc 1 Daoc

Kon-Bo paspelleHHbIx AlMB 1 3agepkka no o6paTHON CBS3U

Kariz n Dariz

KON-BO paspelleHHbix AMB © 3agepkka MO  COMNPOTUBMEHUIO
N30MALUM

Mepunoaunyeckn HeobxogmMmMo nNpPoOBEPATb CYETYMKM cooTeBeTcTBylowmnx AllB
MHaye npu NpesbILLEHNN KOM-Ba pa3pelleHHbIX, AlB 6onblie cpabaTeiBaTh He GyaeT.
"MEHKO — CTATUCT. — ANB"

Har aE=HAER
Haima= Au=E0E
MHatz = wT=HARE
Maimi= =E=REE

Nan — cueTtuuk AlB no nuTaHuio;

Naima — cuyeTtyumk AlB no makcnmansHOMY TOKY;

Nat3 — cueTumk AlB no Tennosomy TOKY;

Naimi — cueTuunk AlB N0 MMHUManNbLHOMY TOKY;

Nadcpas — cueTtumk AlNB no o6pbiBy as;

Naigun — cuetunk AlB no gucbanaHcy Toka;

NaiyT — cuetunk AlB no Toky yTeuku;

Naiuep — cueTtunk AlB no yepegosaHuio ¢as;

Nauma — cyetunk AlNB No MakcumanbHOMY HanpPsPKEHWIO;

Naumi — cyeTtunk AlNB N0 MUHUMANbHOMY HaMPSKEHWIO;

Naugu — cuetynk AlNB no ancbanaHcy HanpsikeHus;

Nap — cueTtumk AlB nNo akTMBHOW MOLLHOCTY;
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NaBH — c4yeTyunk AlNB no BHelHen aBapuu;

Naoc — cuetunk AlB no obpaTtHow cBA3w;

Nariz — cyetuunk AlB no conpoTMBNEHMIO N30NaLuu;
Natem — cuetunk AlNB no Temneparype.

Mpy HEOBXOAMMOCTU MOXHO cBpocuTb cyeTymkn AlB, Ans aToro Heo6xoaAMmo
nepewTy Mo creaytoLlemy nyTu:

"MEHIO - HACTPOMKA — CEPOC — OUYUCTKA CTATUCTUKU — AMNB"

OkpaHbl ByayT BbIMMSAETb TOYHO TakK Xe, HO NPy 3TOM 3HayeHue BblGpaHHOro
AlB 6yaet mepuatb 1 no HaxaTtuto kHonku «MEHKO» ByaeTt npoussoanTtbesa cbpoc.

6.7 DYHKLNUA GNOKUPOBKU

HaHHas yHKuMs Heobxoauma pgns  obecneyeHuns GesonacHoCTM  Mpu
akcnnyaTauum QY. PeanusyeTcs ¢ NMOMOLLbIO Modayy curHana Ha COOTBETCTBYHOLLMIA
OUCKPETHbIM BXOA, NpU 3TO KOHTponnep aebnokupyetcs (pa3pellaetcs pabota JY), a
npu CHATUM curHama KoHTponnep 6nokupyetcs (3anpewaetca paborta JY). O6bMHO
yCTaHaBNMBaeTCA MUHWATIOPHBIA BbIKMOYaTeNb, C KOTOPOro 3aBoAWTCS CUrHam Ha
COOTBETCTBYIOLMIA AUCKPETHBIA BXOA KOHTPONSepa M KOTOPbIA ycTaHaBnUBaeTCsl Ha
pas3nunyHble 3alnTHble 3NeMeHTbl Sy, HanpuMmep, Ha 3aLLlI/ITHbIl7I KOXXYX NOAOBUXHbIX
YacTen wnu gBepuy CUNOBOro LWkadpa ynpaBneHusa u Ap., Mpu CHATUM KOXyxa Wiu
OTKpbIBAHUM ABepLbl cunoBoro wkada 6yaet npounssoauTcs Grnokuposka JY (3anpeT
paboThbl).

Mo ymonyaHuio dyHKuma "GnokuposBkn" pAeaxktmeuMpoBaHa. C  NOMOLLbIO
HacTpovikn  yHKUMM "OGNOKMPOBKA" Ha HEUCNomnb3yembll OUCKPETHbIN  BXOA,
(Hanpumep, 16,) 1 YCTAaHOBKOW MHBEPCUM Ha AaHHbIA OUCKPETHbIV BXOA (T.€. COCTOSIHME
anckpetHoro Bxopda daktuyeckn "0", pnanee uHBepTupyeTcs Ha "1") paspeluaetcs
paboTta JY.

6.8  OuckpeTtHble Bxoabl (DIN)

,D,I/ICerTHbIe BXoAdbl npegHa3HayeHbl AOnd  AUCTaHUWMOHHOro (BHeLIJHeFO)
ynpaBneHna KOHTpOiepoM NoCpeacTBOM HaXXaTuA BHELUHUX KHOMOK ynpaBrieHna Unm
noaayn curHanoB OT pa3fiMyHbIX 4aTYMKOB U I'IpIAGODOB.

6.8.1 Tunbl ANCKPETHBIX BXOO0B

CywectByeT 7 TWMNOB AUCKPETHbIX BXOAOB MO HaMpsXeHWo, Mpu 3akase
HeobXoAMMO YTOYHATE MOAMMMKALMIO KOHTPOMepa:

» 12DC - He0OX0AMMO BHeELUHee NOCTOSIHHOE HanpsixkeHve 12B;
» 24DC - Heobx0oaMMO BHeLHee NOoCTOosIHHOEe HanpsikeHne 24B;
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» 110DC - HeobXxoouMO BHELLHEe MNOCTOosAHHOE HanpshxkeHue 110B;

110AC - Heo6x04MMO BHeluHee nepemeHHoe HanpsixkeHue 110B;

220AC - HeobX0AMMO BHeLLHee nepeMeHHoe HanpsixeHue 220B;

380AC - HeobxoaMMO BHeLLHee nepeMeHHoe HanpsxeHue 380B;

CK — cyxonm KoHTakT, He TpebyeTcs nogayM BHELUHErO HarpsXeHus,
[OCTaTOYHO 3aMKHYTb OOLUMIA KOHTaKT C HEOOXOAUMBIM BXOAOM, AN noaayu
CurHarna ncnonb3yeTcs BCTPOEHHbIM UCTOYHUK HanpsxeHus +12B.

YV V V VY

MpocMoTpeTh TeKyLee COCTOSIHUE AUCKPETHBLIX BXOO0B MOXHO MO CrieaytoLiemy
nyTu:

"MEHIO -»> MOAYJIU —» DIN/DOUT — DIN"

COCTOAHME  AMCEFPETHB=

HacTponka anckpeTHbIX BXO40B NPoM3BoaAnTCS MNo cnegywwemy nyTu:

"MEHIO - HACTPOUKA — MOAYJIU — DIN/DOUT — DIN"

HAZHAY. B=0AAR dHEL.
Prapp =CTarT CTaTHE
DIM=08 HHe=8

Sanerwk a=00a, Bc

OcrTanbHble OKpaHbI HaCTpOIZKVI ONCKPETHbIX BXOAOB BbIMAAAT WAOEHTUYHO,
N3MEHATCA TOJIbKO Ha3BaHUA beHKLI,VIVI, BCe Ha3BaHWA W 3Ha4YeHuA d)yHKLlMVI
npeancTaBrieHbl HUXKeE.

6.8.2 DyYHKUUN ONCKPETHBIX BXOO0B

[nckpeTHble BXOAbl KOHTPONNepa He WMEIOT XECTKOW MPUBSA3KM K DYHKLMAM
KOHTpoOnnepa, npu MOMOLWM HACTPOMKN MOXHO KaXaon YHKLUUW Ha3Ha4nUTb
OVCKPETHBIA BXOA, NPU 9TOM HECKONbKUM (PYHKLIMAM MOXHO OAHOBPEMEHHO Ha3HaunTb
OOMH W TOT e AVNCKPETHBIV BXOA (B Crlyyae ecnv curHan umeeT ABOWHOe HasHayveHue),
Aanee CrnvMcok yHKUWI:

» CrapTt cTtaTtM4yeckum — (OEWCTBYET TOMbKO B OUCTAHLMOHHOM PEXUME) npu
nogade curHana npov3BoguMTcs 3anyck JY, a npu CHATUM curHana
npoun3BoAnNTCHA ocTaHoB JY;

» Crton ctaTtnyeckum - (OEVCTBYET TONMbKO B AMCTAHUMOHHOM pexumMe) npu
nogaye curHana npousBoguTCcs OCTaHOB JY, B Clydae OTCyTCTBMS curHana
paspelleH 3anyck. [ns Mcnonb30BaHUsi KNacCUYECKOW CXEMbl C HOpMaribHO
3aMKHYTbIM KOHTakToM kHorku "CTOIM", HeoGxoaumo B AaHHOW OyHKUUK
YCTaHOBUTL MPU3HAK UHBEPCUW;
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>

CTapT MMNYNbCHbIN — (OENCTBYET TOMbKO B AVNCTAHLMOHHOM pexume) npu
nopgaye KpaTKOBPEMEHHOroO CurHana npoussoauTcs 3anyck QY (aHanormyHo
kHonkam "MYCK" n "CTOIM" B cxeme ¢ 610KMpoBKON);

Cton MMNynbCHbLIN - (OEWCTBYET TOMNbKO B AMCTAHUMOHHOM pexume)
HeobXxoAMMO MofaThb curHan Ans paspelleHvs 3anycka QY. Ecnm 3Y 6bina
3anyLieHa n KpaTKOBPEMEHHO CHSAMW CUrHanm, TO MPOu3BeAeTCA OcTaHoB JY
(ananornyHo kHonkam «MYCK» n «CTOlM» B cxeme ¢ 6r1oKMpoBKO);

Cb6poc aBapum - npu nogave KpPaTKOBPEMEHHOro curHamna npou3BOAMTCSA
cbpoc Bcex aBapui;

BHewHAA aBapua cTaTMYeckMM — Mpu MNogaye curHana creHepupyetcs
COOTBETCTBYIOLLASA aBapus, a MpW CHATUM CUrHana npoussoguTcs cbpoc
COOTBETCTBYIOLLIEN aBapuu;

BHewHAA aBapysi UMNYNbCHBLIA — NPU NoAaye KpaTKOBPEMEHHOro curHana
creHepupyeTcs COOTBETCTBYIOLLAsA aBapus u rKcUpyeTcs;

O6paTHasa cBA3b — CUrHan o6paTHOM CBA3M OT KOHTakTopa (myckatens),
HeobGXxoAMMO ANA npoBepkn paboTbl KOHTaKTopa (nyckaTens), B cryyae
OTCYTCTBUSI OTKIMKA OT KOHTaKTopa CreHepupyeTcs COOTBETCTBYHOLLAS
aBapwus;

BnoknpoBKka - npu OTCYTCTBMM [AHHOrO curHana KoHTponnep 6nokupyet
3anyck JY;

Bbibop pexuma b0 - dyHKUMS BbibOpa pexuma no AUCKPETHbIM BXOA4aM,
BblOpaHHbIV ANCKPETHBIN BXoA onpeaenseT 0 OuT TeKyLLero pexvuma;

Bbibop pexuma bl - cyHkuma Bbibopa pexuma no AWCKPETHbIM BXOAaM,
BblIOpaHHbIA AMCKPETHBIV BXoA onpedenseT 1 6uT TekyLero pexwma;

Bbibop pexuma b2 - dyHKuMs BbibOpa pexuma No AUCKPETHbIM BXOAaM,
BblOpaHHbIV ANCKPETHbBIN BXOA onpeaensieT 2 OUT TeKyLLero pexuma;

Bbibop Habopa b0 - dyHkums Bbibopa Tekywero Habopa ycTtaBok MO
AVCKPETHbIM BXOAaM, BblOpaHHbIN AUCKpPeTHbIM BxoA onpegensetr 0 6ut
TekylLero Habopa;

Bbibop Habopa bl - dyHkuusi Bbibopa Tekyuwlero Habopa ycTaBoK MO
ONCKPETHbIM BXOAaM, BbIOpaHHbI OUCKPETHbIM BxoA4 onpegensetr 1 out
Tekywero Habopa;

Myck/Cton ModBus — nos3BomnsieT 3anyckatb W ocTaHaBnueate JY ¢
AVNCKPETHOro BX0Aa, Korga KOHTPOnnep HaxoauTcs B MHTepdENCHOM pexume
(He >XenmaTenbHO WCMOMb30BaHWE [AHHOW HACTPOWKM, T.K. MpuBedeT K
KOH(PIMKTY PEXMMOB yNpaBneHns);

CTtapT cTaTU4eckum pesepc— (OENCTBYET TONbKO B AUCTAHLMOHHOM pexunme)
npu nogjadve curHana npousBoauTcst 3anyck JQY, a npu CHATUM curHana
npou3BoanNTCS OCTaHoB JY;

CTtapT MMNynbCHbIA peBepc — (OEWCTBYEeT TONMbKO B AWCTAHLUOHHOM
pexumMe) Npy nogave KpaTKOBPEMEHHOrO CUrHama npowusBoguTcs 3anyck QY
(ananornyHo kHonkam "MYCK" n "CTOIM" B cxeme ¢ BGrokMpoBKoi);
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» O6paTtHass CcBfi3b peBepc — curHan o6paTHOM CBA3M OT KOHTaKTopa
(nyckaTtens), HeobxoouMo Ans NPoBepkM paboTbl KOHTAKTopa (nyckaTensi), B
Criyyae OTCYTCTBUSI OTKIMKA OT KOHTaKTOpa CreHepupyeTcsi COOTBETCTBYHOLLas
aBapus;

» Crton nNpAMON — OCTaHOB NPSIMOM MNycK (OEWCTBYET TOMbKO Ha MpsMoe
BpalleHne), HeobXxoaMMO B CXemax YnpaBreHus 3afBuKKamu, OObIYHO
NOAKIOYAETCH K KOHLEBOMY BbIKITHOYATENH0 MOSOXEHUS 3aBWKKN;

» CTon peBepc — OCTaHOB peBepc (AeNCTBYeT TONMbKO Ha obpaTHOe BpalleHue),
HeobXoaAMMO B cCXxemax ynpaBrieHus 3aABwbkkamu, OoObl4HO MoAKMYvaeTcs K
KOHLIEBOMY BbIKIOHATENIO NMOMOXEHNS 3a0BUKKM;

» Copoc ynp no OC — obpaTHas CBsi3b MO ynpaBreHuto nyckaTenem, AaHHas
dyHKUMS HeobxoamMma Ans KOppekTHOW paboTbl KOHTponnepa B cryyae
nogkntodeHuss Kk GecnepebGoOMHOMY ~ WCTOMHUKY — NUTaHWS,  MOXET
MCMNOnb30BaTbCA COBMECTHO C pyHKUMEen obpaTHas CBA3b, MCMonb3ys 6rnok
KOHTaKkTbl nyckaTensi. Mpu nepebosix nuTaHus gaHHas OYHKUUS No3BonsieT
KOHTpPONMepy MOHSATb ycnen nyckatenb OTKM4YUMTBCS MM HeT, Ans
MOBTOPHOrO Nnepesarnycka unv npoaoskaTe paboTaTth B LUTATHOM PEXUME.

Kaxxabli ANCKPETHBIN BXOL MMEET AOMOMHUTENbHbIE HACTPOWKK:

> 3apepXKa — 3agepxka Heobxoguma, Hanpumep, AnS yHKUMM obpaTHowm
cBA3mn (T.K. Bpemsi cpabaTtbiBaHMA KOHTakTopa coctasnset okono 100 mc, 1O
Heobxoanmo BBeCTU 3afepxkky okono 200 mc u 6onee);

» WHBepCUsl — MHBEPTUPYET CUrHamn OUCKPETHOrO BXOAA Ha NMPOTUBOMOMOXHBIN,
HeobxoaQuMo, Hanpumep, B Cryvyae MOAKMIYEHUs AaTuMka C WHBEPCHBbIM
BbIXOAOM U Ap.

6.8.3 Bbi6op pexvma ynpasneHus no DIN

[nsa ynpasBneHnsa TeKyLUM PEeXMMOM YMpaBreHUs B (PYHKLUUSAX AMCKPETHbLIX
BXOJ0B NPeayCcMOTPEeHbl COOTBETCTBYOLLNE (PYHKLMM, KOTOPbIE MO3BONSAIOT YNpaBnsaTh
HOMEPOM TEKYLLEero pexvma ynpasneHus (nobmTtHo). [ns aToro Heob6xoamMMo Kaxgomy
6uty (cootBeTcTBylOLEN (DYHKUMKM) cO3aaTb cooTBeTcTBME kakomy nnbo DIN Bxogy,
npu 3TOM MOXHO OAWH BXOA MUCMONb30BaTb HA HECKOMbKO BUT 1 Npu 3TOM ynpaensaTb
nHBEpCcHen, a BUT KOTOPbIN He MeHSIeTCH B MPOLEcce NepPEeKNioYeHNs PEXUMOB MOXHO
npuBs3atb Ha Hewcrnonb3dyembin DIN (npy 3TOM MOXHO 3agaTb MHBEPCUIO €Cru
Heobxoaumo 3agaTh normyeckyto 1).

[anee npegcraeneHa Tabnuua, B KOTOpOu YKasaHbl HOMepa pexunmoB
ynpasneHna n nx 61MTOBOE COOTBETCTBME.
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Ta6bnuua 5 — CNMcok peXxMMoB ynpaBlieHUA

Ne | 6ut2 | 6ut1 | BUTO HassaHve

0 0 0 0 Bcerpa BkntoyeH

1 0 0 1 MecTHbIR

2 0 1 0 OuncTtaHumoHHbIn (DIN)
3 0 1 1 WHTepderic (ModBus)
4 1 0 0 YKypHan 3agaHun

Paccmotpum 6Gonee nogpobHo yHKkUMO Bbibopa pexuma paboTbl No
ONCKPeTHbIM Bxogam. Ecnm Heobxogumo nNpousBoaWTb NEPEKItoYEHUE Mexay ABYMS
pexvmMamu, To AOCTaTOYHO MCMonb3oBaTh 1 ANCKPETHBLIN BXOA, Hanpuvep:

Heobxoammo nepeknoyaTte MeXay pexnMom auctaHuuoHHbin (Ne2, kog 010)
n xypHan 3agaHun (Ne4, kog 100), y Hac nmeeTcst ABa koga Mexay KOTOpbIMU Ham
HeobxoaMMo nepeknoyaTbCa U BUAMM, YTO ANl NEePEKYeHns HeobXoanumMo MEHATb
TOonbKo ABa GuTa nepsbIn U BTOPOW (cyuTaTtb C Hyns). [lanee HacTpavBaeMm yHKLUMIO
Bbi6op pexuma b0 Ha Heucrnonb3yembl OUCKPETHbIV BXOA, T.e. AaHHbIn 6ut bynet
onpenensteca Bcerga kak 0. [lanee HacTpavBaem dyHkumio Bbi6op pexuma bl Ha
AnckpeTHbIn BxoA, Hanpumep, DINI, a Takke HacTpavBaeM WHBEPCUIO W Mony4vaeTcs,
YTO NpyM OTCYTCTBMM curHana Ha DIN1 B gaHHbIi 6uT Oyget 3anucbiBatbea 1 un
Haob6opoT. [anee HacTpanBaeM yHKUMIO BbiGop pexxnma b2 Ha TOT xe OUCKPETHbIN
Bxof DIN1, Tonbko 6e3 nHsepcun. itoro nonyyaeTtcsa npu oTcyTcTBUM curHana Ha DIN1
KOHTponnep OyaeT 3anucbiBaTb 3HayYeHMe koga Tekyuwlero pexuma 010 -> 2 ->
OUCTaHUMOHHBIN, T.K. 0 6uT Bceraa 0, 1 6ut nHBepcua DIN1 1o 1 u 2 6GuT cocTosHMe
DIN1 to 0. Janee meHsiem coctosiHne DIN1 Ha 1, To nonydaem 100 -> 4 -> XypHan
3agaHui, T.k. 0 6uT Bcerga 0, 1 6uT nHBepcust DINL 1o 0 n 2 6ut coctosiHne DINL 1o 1.

AHanorn4yHo HacTpanBalTca ” oonbluee Kon-Bo PEXNMOB, a TakKkKe Taknum Xe
cnocobom HacTpavBaeTcs Bbibop Habopa ycTaBok.

6.9  OuckpeTHble Bbixoabl (DOUT)

JuckpeTHble  BbIXOAbl  MpeAHas3HayeHbl  ANs  YNPaBMeHUs  BHELUHUMM
yCTPOWUCTBAMM M MexaHu3Mamy  (KOHTakTopamu, nyckaTensamu,  aBapuiHON
CurHanuaauuewn n ap.).

[MpocmoTpeTb TeKyllee COCTOSHME AMCKPETHbIX BbIXOOOB  MOXHO MO
crnegylowemy nyTu:

"MEHIO —» MOAYJIN — DIN/DOUT — DOUT"
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HacTponka anckpeTHbIX BbIXO40B NPON3BOANTCA MO cnenyrwwemy nyTu:

"MEHIO - HACTPOMKA — MOAYJN — DIN/DOUT — DOUT"

el T T

HEHHE %
AHCEPETHOMD
frare =Muck aTen:

DOUT=81 Mery=8 Hue=0

OcTtanbHble 9KpaHbl HacTPOWKWM AUCKPETHbIX BbIXOAOB BbIMMAAAT WOEHTUYHO,
M3MEHAITCA TOMbKO Ha3BaHWUA QYHKLUUIA, BCE Ha3BaHWA W 3HaYeHus YHKLUIA
npeacTaBneHbl HAXe.

[ncKpeTHble BbIXOAbl KOHTPOMNepa He MMEIOT XKECTKOW NPUBA3KA K DYHKLMSAM
KOHTpoOnnepa, npu MOMOLM HACTPOMKN MOXHO Kaxaon QYHKUUW Ha3Ha4nTb
OVCKPETHbIA BbIXOA4, MPUW 3TOM Ha OAWMH AUCKPETHbIA BbIXOA MOXHO HasHauuTb
HeCKOmnbKO OYHKUUIA (HanpuMep, Ha 2 BbIXOA MOXHO Ha3Ha4MTb O4HOBPEMEHHO CUrHarn
aBapuv + curHan npegynpexaeHns ¢ mepuaHvem), anee cnmcok yHKUWNA:

» NMyckatenb npsaMon — pyHKUMA ynpaBnsaeT nyckatenem npsMoe BpalleHue;

» TlyckaTenb peBepc — dyHKUMS ynpaBnseT nyckatenem obpaTHoe BpalleHue;

» Myck nmnynbce.* - yHKUUS ynpaBnsieT nyckaTenem 3aLlenkou;

» Cton nmnynbc.” - QYHKUMA yNnpaBnseT nyckatenemM 3allenkomn;

» ABapusa — yHKUMS ynNpaBneHus aBapunHon curHanmaaume;

» [lpeaynpexneHue - YHKUMSA ynpasneHus npeaynpeguTensHomn
curHanusauuen;

» [MpeanyckoBasi curHanusaumsa - QYHKUUS YynNpaBneHus npeanyckoBoOw
curHanusaumen;

» Tok npepynpegutenbHbii  —  yHKUMA  ynpaBneHuss  Tok  >=

npegynpeanTenbHbIR;

» TMoBTOPHBIN NYCK - (PYHKUMA NPOU3BOAMT MOBTOPHBIN Myck JY, UMUTUPYS
HaxaTtme BHewHen kHonku "MYCK", pabotaeTr Tonbko B pexume "Bceraa
BKIOYEeH".

* - ecnu BbiGMpaeTcs AaHHasi (PYHKLUMs, TO KOHTPOMmep NepexoauT B PeXum
ynpaBneHusi nyckaTtenem 3awesnikoi, Hefb3s OQHOBPEMEHHO BbIGUpaThb (DYHKLUIO
nyckatenb U nyckatenb MMNysibC.

Kaxxabli ANCKPETHLIN BbIXO4 UMEET AOMNONHUTENbHbIE HACTPOWKM:

» MepuaHue — Ha Bbixoq OyaeT nogaBaTbCs CUrHaN ¢ NepUoaMYHOCTBIO 1C, YTO
MOXET NPUMEHSITbCS, HanpuMep, A5 curHana aBapum Uy NpeaynpexaeHus;
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» WHBepcus - MHBEPTUpyeT curHan ANCKPEeTHOro BbIXo4a Ha
NPOTUBOMOSOXHbIN, Heobxoammo, HanpumMmep, B Cliy4ae NogKir4eHna gatymka
C MHBEPCHbIM BbIXOOOM M Op.

MepeyeHb YHKUMA [OUCKPETHBbIX BXOAOB/BbIXO4OB MOXET MEHSITbCA B
3aBucMMoCcTM  OT  obHoBneHwuss O  koHTponmnepa; BO3MOXHO  MOSIBIIEHNE
[OMONHUTENbHBLIX OYHKUWA, HE OMUCAaHHbIX B AaHHOM PYKOBOACTBE, B TaKMX Cry4asix
Heobxoanmo obpaTUTbCs 3a KOHCynbTauuen B TeX. NoAepXKy npov3soauTens nubo
CaMOCTOATENBHO CKayaTb C caiTa 0GHOBEHHY0 BEPCU0 PyKOBOACTBA.

6.10 Hapa6oTtka no DIN

Mpn HeobxoAMMOCTM KOHTPONUPOBaTb Bpems HapaboTkm MO AUCKPETHbIM
BXO4AM B KOHTpONfiepe npegycMoOTpeHa CcooTBeTCTByloLWas dyHkumsa. [Ona 3anycka
AaHHOW PyHKUMM HeobxoAuMMO 3afaTb KOM-BO HeobXOAMMbIX CYETYMKOB M Janee
KaXgoOMy CYETYMKY NPUCBOMTb HEOoOXOoAWMbI  AMCKPETHbIM  BXOA4, HacTpomnka
Npou3BOANTCA NO crieayloLemMy nyTu:

"MEHIO - HACTPOUKA — NAPAMETPb| - HAPABOTKA MO DIN"

MHETHHEOE HARAS0T=R
: ric DIH=

'|1l
T

o e s
L

MpocmoTpeTb BpemMs HapaboTkM MO AUCKPETHLIM BXOA4AM MOXHO MO
cnegytowemy nyTu:

"MEHIO -» CTATUCT. > CHETYUK HAPABOTKU — BTOpOM 3KpaH"

HaraboTea 1=dw
HaratoTka Z=E4
HaratoTka 3=104

[ns o6HyneHns HeobxoaMMOro cHeTUMKa JOCTaTOYHO BOCMONb30BaTLCA MEHIO
"CBPOC".

"MEHIO —» HACTPOMKA — CBEPOC — OYUCTKA CTATUCTUKU — CYETYMK
HAPABOTKWU — BTOpOM 3KpaH"

OKpaH O4YMCTKM BbIMMAAWMT aHanorMyHo MNPOCMOTPY CYETYMKOB HapaboTku,
TONBbKO 3HayeHue cyeTynka OyaeT mepuatb M Mo Haxatuo knasuwum "MEHKO"
nponsongeT copoc COOTBETCTBYIOLLErO CHETHUKA.
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6.11 ToK yTe4ku

[aHHasa yHKUMA npedHa3HadyeHa Ans KOHTPOMsS CONPOTMBEHMA M30NALUK
QY B MOMEHT ero paboTbl, T.K. OaHHbIA MeTon W3MepsieT HEMNoCcpenCTBEHHO TOK,
yTeKalLmn Ha 3a3emneHne JY.

[ns BO3MOXHOCTM M3MEpeHWs ToKa yTeykn B Moaudukaumm KoHTpornnepa
OOMXHa npucyTcTBoBaTh onuma TU, ecnv B moauduvKauum npuCyTCTBYET AaHHas
onuusi, TO C KOHTPOSNEPOM B KOMMJIEKTe MOCTaBMsAETCs AOMOSIHUTENIbHOE KOSbLIO
(matumk TOKa). [laHHOEe KonbLO MpoAeBaeTcsl OAHOBPEMEHHO Ha 3 hasbl CUMOBOrO
kabensa JY (kpome 3a3eMnsALLEro), YTO NO3BONSET 3amMepATb CYMMUPYHOLWMIA TOK 3X
¢as, KoTOopblIl B WAeanbHOM Cryvyae [OMDKEH PaBHATLCSA HyMo (BTekalowmn u
BbITEKAIOLLMIN TOK paBHbl), HO B PeanbHOCTU COMPOTUBIIEHWE W3OMALUMN KOHEYHO M
[OIMKHO cocTaBnATb He meHee 500 kOMm, Yepe3 AaHHOe COMPOTUBIIEHNE TOK yTeKaeT B
3asemMrneHve M ero UKCUMpYeT AaTyuk ToKa YTeYkM. TeKylMn TOK YTeYKU MOXHO
NPOCMOTPETb Ha rMaBHOM 3KpaHe 4:

6.12 3apepxka nycka

[JaHHas ycTaBka HeoGxodvma Ansi 3afepXkU mycka Mocre nogayu nutaHus
KOHTpOmmepa, T.e. laHHasl ycTaBka No3BonsieT oGecneunts kackagHoe BkroveHne Y
(Ha KaXOOM KOHTposrepe JOIKHO ObiTb 3a[aHO CBOE BpeMsi 3aQepXKku), TeM caMbIM
CHWXKas Harpysky aneKkTpoCeTV NPEANpPUSITUSE OT NMYCKOBLIX TOKOB MPU OAHOBPEMEHHOM
BKIMIOYEHUN HECKOTbKUX Y.

HacTpolika faHHoM ycTaBky NPOU3BOAMTCS MO crieaytowemy nyTu:
"MEHIO - HACTPOWKA — YCTABKU — MPOYUE —> BTOpOI 3KpaH"

T3n - Bpems 3agepkku nycka.

YCTABKA OTKINKOYAETCA, ECN 3AOATb 3HAYEHUE PABHbLIM HYIIO
6.13 TOK HOMUHaNbHbLIN

[aHHasa ycTaBka npegHasHadeHa ans pacdeta koadycpmumeHTa 3arpyskm QY B
npoueHTax, KoaMULMEHT 3arpy3kM MOXHO MOCMOTPETb Ha [MaBHOM 3kpaHe 4.
HacTpolika gaHHO yCTaBKU NPOM3BOAUTCS MO crieaytoLemMy nyTu:
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"MEHIO —» HACTPOWKA — YCTABKU — MPOYUE —> TpeTwuii akpaH"

6.14 Tok npepynpeauTenbHbIN

[aHHaa ycTaBka npegHa3HadeHa ANs ynpaeneHus npedynpeautensHon
curHanusauuen. Ecnm cdyHkumm "Tok npegynpeauTenbHbIn" Ha3HauuTb pearnbHbIv
OVICKPETHBIN BbIXOA W 3a4aTb 3HaYeHWe npepynpeauTensHoOro Toka Gonblue Hyns, TO
KOHTpornep OyaeT BblidaBaTb YNpPaBNSOWMIA CUTHANM HA  COOTBETCTBYHOLLWN
OMNCKPETHBIN BbIXOA NPUW NPEBbILLEHUN 3a4aHHOIO 3HAYEHNS ToKa.

HacTtpoiika gaHHOW ycTaBku Npon3BoAnUTCS NO Creayrowemy nyTu:
"MEHIO - HACTPOWKA — YCTABKU — MPOYUE —> yeTBepThIi 3KkpaH"

Inp - Tok npegynpeanTenbHbIA

l P Pt o} P P ] Mo, iderrd 1.4 -9

e PHDERFE OPIFLTIFIEL L d=S
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YCTABKA OTKNIOYAETCHA, ECNU 3AOATb 3HAYEHUE PABHbIM HYJIO
6.15 T[MpeanyckoBasi cMrHanusauus

MpegnyckoBasi curHanusauusi Heobxogmma Ans OOBLEKTOB MOBbILIEHHOW
ONacHoOCTW, B KOTOPbIX Neped KaxablM 3anyckom JY Heobxogumo npovsBecTy
3BYKOBOE/CBETOBOE OMOBELLEHWE MepcoHana o npeacrosawem 3anycke. [Ons
yrnpaBneHns 3BYKOBOW/CBETOBOW CUrHanusauueir HeobXoaMMO HacTpouTb (YHKLUMIO
anckpeTtHoro Beixoga "lMpepnyckoBas curHanusaums" Ha HeoOXOAMMbIA AMCKPETHbIN
BbIXO[.

HacTtpolika AaHHOW yCcTaBku NPOU3BOANTCS MO CrieayowemMy nyTu:
"MEHIO —» HACTPOWKA — YCTABKU — MPOYUE —> nsaThIN 3KpaH"

Tnnc - Bpems npeanyckoBon curHanusauum

YCTHEEWM MPOHMHELL 1SS
EF‘EH"FI FiFedMaCr . G HI"H
Trnc=EE16, BEC

YCTABKA OTKITIOMAETCA, ECNU 3AOATb 3HAYEHUE PABHbIM HYJ1IO
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6.16 3awmuTa No MOLLHOCTU

[aHHasa ycTaBka 3awmwaet Y OT npesbilleHns noTpedbnsemon MowwHocTK. B
HaCTpoVikax 3agaeTcs MakCUMaribHOe 3Ha4YeHNe MOLHOCTU U BPEMST 3a4ePKKU.

HacTponka gaHHom YCTaBKM Npon3BoanTCA No crnegyrwemy nyTu:

"MEHIO - HACTPOMKA —> YCTABKU — MPOYUE — ceabMoit akpaH"

YOTHEBEM NMPOHHELLIP AP
OrE aH-eHHE  MOWHOC T
F==[AR00, B0 BT

E] |'=||'=|.f-
1Ak, BN

T g v
L =t

YCTABKA OTKNIOYAETCA, ECITU 3AO0ATb 3HAYEHUE PABHbIM HYJIO

6.17 HapaboTka

Mopcuer BpemeHuM HapaboTKM U CYETYMK MYCKOB Heobxoaum  Ons
CBOEBPEMEHHOTO Tex. obcnyxueaHusa QY. MNpocMoTpeTb Tekyllee BpeMsi HapaboTku n
CYETYMK MYCKOB MOXXHO MO CrneayloLemMy nyTu:

"MEHIO — CTATUCT. —» CHETYUK HAPABOTKHN"

HaratoTea

Ha gaHHOM 3akpaHe oToOpaxaeTcs CYETYMK MYCKOB, a TakkKe Tekyllee Bpems
HapaboTku B Yacax 1 gata cbpoca BpeMeHn HapaboTKu.

Ons cbpoca cyeTynka HapabOTKM U CYETYMK MNYCKOB HeobxoaMMO neperTu no
cnepytoLiemy nyTu:

"MEHIO - HACTPOWUKA — CBPOC — CYETUYMK HAPABOTKM"

OKkpaH cbpoca cuyeTuMka HapabOTKM BbLIMMAAUT aHANOMMYHO MPOCMOTPY
cyeTuMka HapaboTKuM, TONMbKO 3HAYEeHMe cuyeTyMka OyaeT Mepuatb M MO HaxaTuo
knasuwn "MEHK" npounsonaet cOpoc COOTBETCTBYHOLLErO CHETYMKA U 3aMNUCh TEKYLLEN
natbl cbpoca.

6.18 USB

B paHHom koHTponnepe USB mHTepdenc BbiNOMHAET ponb kaptpuaepa (SD
Card Reader). MNpu nogkntoyeHnn koHTponnepa k [MK, yctaHoBneHHass SD kapTta
onpegenseTcsa B onepauuoHHon cucteme Windows Kak CbeMHbI HOCUTENb (BHELLHWIA
OMUCK), C KOTOPbIM MOXHO MNPOM3BOAUTL oOnepaumm 4teHusi/aanucu pannos. [Ans
noakntoyeHmns k NK Heob6xoamMmo nenonb3oBaTth CTaHAapTHLIN WHYp USB-Mini.
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PucyHok 33 - USB Mini wHyp.
6.19 SD kaprta

Ona npaBunbHoM pa6oTbl SD kapTbl eé Heo6xoaMMo oTdhopMaTUpoBaTh
nop ¢pannosyro cuctemy FAT32.

SD «kapTa npegHa3HavyeHa [AnNs  3anMcu M XpaHeHUs CTaTUCTUYECKON
uHdpopMauum o pabote Y 3a ANUTENbHBIN NEPUOL BPEMEHW, B 3aBMCUMOCTU OT
obbema KapTbl (MpU COXpaHEHMU AaHHbIX pa3 B 1 cek. obwmn 06bEM [aHHbIX
HaKOMMEeHHbIX B Te4eHne oaHoro roga 3aHumaeT npumepHo 10 M6awnT; 1 pa3 B 10 cek. ~
1 I'6anT). MakcumarnbHO nogaepxvBaembli 06bem KapT namsaTu coctaensieT 32 [Gawr,
370 KapTel Tna SD n SDHC, Tunopasmep kapT namaTu ncrnonb3yetcs umeHHo SD (ans
UCMOMNb30BaHWA  ApyrMx  TunopasmepoB, Hanpumep, microSD, Heobxognmo
MCnonb30BaTb COOTBETCTBYHOLLMI aganTep).

Mepen Havyanom paboTbl HEOGXOAWMO MPOM3BECTM HACTPOWKY KOHTponnepa,
nepewTy Mo creaytoLlemy nyTu:

"MEHIO - HACTPOWKA — MOAYIIN — SD KAPTA"

MerFHo e Ha b
CIER LI H !
BRI TFaR=EEE, B
MepBbii napameTp B HacTponkax OO6bIMHAA — o0Obl4Has  3anuch

CTaATUCTUYECKMX OaHHbIX HAa SD-kapTy;

MepBbIt napameTp B HacTponkax bBbicTpas — yckopeHHass 3anucb (npu
BO3HUKHOBEHUW aBapUMHbIX CUTyaLuii).

Janee nepexogum Ha CriedyloWmMii 3KpaH, 9KpaH npocMoTpa  crnucka
napameTpoB Ha 3amnuch.



KOHTponnep Toka AKTHOS - 64— 000 «Cunb3nekTpo3awmtar

Crvcor MaraM=oToYT.

Haxogscb B okpaHe 2 Haxmute MEHKO + BBEPX, nosButcs MeHo
pobasneHvs/pefaktupoBaHus/yaaneHns napameTpos, KoTopble TpebyeTca
3anucblBatb Ha SD-kapTy.

FEADBEEMTE
F &g aK MFOE 3Tk
HAEMATE

narFamMeTF

~am= T 18m

Mpn pobaBneHnn HoBoro napameTpa oTobpasvTca 3kpaH nogbopa
Heobxogumoro napameTpa Ha 3anucb. ID - Homep peructpa MODBUS
QNEKTPOHHbLIA KOHTPOINEP TOKA 3KTH[ v4.1 CATB.411711.079 B8 MpoTokon
obmeHa n peructpoBast CTpykTypa). B npumepe Bbiwe Obin BbiGpaH agpec peructpa
2010, u koHTponnep noacTasun paclundgposBky napameTpa Param, Haxogsuerocs no
AaHHomy agpecy Ib-10ms — 3HaveHne dasHoro Toka B pase B ¢ gnckpeTtHocTbio 10MC.
Mpn nepebope ID napameTpa KoHTponnep OydeT aBTOMaTMYeCKu nponyckatb He
cywecTBytowime ID, nnbo 3aHsTble cocegHMM NapameTpoM, 3aHMMAaILUM HECKOIbKO
PErMcTpoB OHOBPEMEHHO.

Ha nuueBon cTopoHe psgom c rHesgom nog SD  kapTy ycTaHoBreH
OBYXLBETHbIN MHONKATOP, CUrHANM3NpYyoLWmMn coctosHne SD kapTbl:

> MHAMKATOP He ropuT - oTcyTcTBYeT SD KapTa;

> ropvT 3eneHbIN - nHMunanm3aumsa SD kapTbl NPOLLUMO YCMNELLHO;

> MepuaeT KpacHbii (nepmog 200 mc) - owwmbka uHMumanusaumm SD
KapThbl;

> 3eNneHbIn MeHSleTCA KpaTKOBPeMEeHHO Ha KpacHbIi M obpaTHo (C

NepuogoM COXpaHeHUs1 AaHHbIX) - owmbka 3anncy Ha KapTy, BO3MOXHO
KapTa nepenoriHeHa nnu 3alluumiieHa oT 3anucy;

> 3e/IeHbIA MeHSeTCA KPaTKOBPEMEHHO Ha OpaHXeBbl U o6paTHo (C
NepuoLoM COXpaHEeHUs! AaHHbIX) - 3anuChb NPOU3BEAEHA YCMNELLHO.

6.19.1 dannbl

Onsa nsBneyeHns nHdopmaumm ¢ SD KapTbl eé Heo6X0aUMO U3BneYb U3
KOHTponnepa u yctaHoBuTb B SD Card Reader koMmnbloTepa, NpyM OTCYTCTBUM
TaKkoBOro Heo6xoAUMO NPUoGPECcTH OTAENLHO.

KoHTponnep npu paboTe coxpaHsieT ABa ¢anna Ha SD kapTy, 310 Log 1 Data
avinbl. B Log dhanne (Log <gata>.txt - TEKCTOBLIN) cOXpaHAETCA pa3nuyHblie cobbITUS



KOHTpornnep Toka AKTHOS - 65— 000 «Cunb3nektpo3awutar

KOHTpornnepa (Bpemsi nepesanycka KOHTpornnepa, BpeMs nosisfieHust asapvn u gp.); B
Data darine coxpaHsloTCA TeKylumMe AaHHble KOHTpornepa (TOKW, HanpshkeHus u ap.)
BO BpPEeMEHM, Mo AaHHOMY (hairny BO3MOXHO BOCCO3[aTb KapTUHY MPOUCXOAALLEro B
3aaHHbIN Nepuog BpEMEHN.

Data daiin coxpaHsietcs B ¢opmarte "*.chr'. BuHapHbii TMn carina 6onee
npegnoyTuTensHee 4Yem excel, T.K. Npu coxpaHeHun Gonblioro obbema AaHHbIX B
AaHHoOM dhopmaTe OyaeT 3aHMmaTb MeHblle Mecta Ha SD kapte. [Ins npocmotpa
rpacukoB B JaHHOM dhopmMaTe HeoBX0aAMMO BOCNONb30BaTbLCA CEPBUCHOWN NPOrpamMmmon
(ons paHHoro koHTponnepa Bepcus 1.2 1 BbilE), B KOTOPOW HEOBXOOMMO HaxaTb
KHoOMKy "lMpocmoTp apxuBa rpadukoB”, HaXO4UTCH Ha MaHenu WHCTPYMEHTOB, nocre
Yero OTKPOETCS OKHO AndA npocMmoTpa rpadukoB. B aaHHOM okHe Heo6Xx04MMO OTKPbITh
HeobXxoAuMbIN haln, nocne Yero NOSIBUTCS MOSHbLIN CMUCOK BCeX rpadukoB U camu
rpadvkm C KOTOPbIMW MOXHO MPOU3BOAWTL pasfnuyHble MaHunynaumm (Bbibupatb
Kakune-nnoo rpadpukum, Nnpubnmkatb oTenbHbIE YYaCTKN, BbIBOA, HA NeYatb U T.4.).

[aHHble ainbl COXpaHSIlTCA MOCYTOYHO, T.€. Ha KaXAdble HOBble CYTKU
co3gaeTcd HOBbIM ann C COOTBETCTBYHOLWMM HasBaHWeM (B Ha3BaHuM anna
ykasblBaeTcst Aarta, Anst NpocToThl COPTMPOBKM U NoMcka HeOOX0AUMON Aathl).

6.19.2 CoxpaHeHue/3arpy3ka HacTpoek

HaHHas onuua 4acTo MOXeT MNpUMEHsIeTCa Ans TPYNnoBOA HaCTPOWKU
KOHTpONnepoB (C OAWHAKOBLIMW YyCTaBkamu) WNW ANS Pe3epBHOro KOMMPOBaHMWSA
(coxpaHeHus Ha criy4qan NOfIOMKU M 3aMeHbl Ha HOBbIW KOHTPONnep).

[ns coxpaHeHnss HacCTpoeK Ha SD KapTy Heobxoanmo nepenTn no cnegywwemy nyTu:

"MEHIO — HACTPOMKA — MOAYJIU — CUCTEMHbIE — COXP.HACT"

Mpu nepexoge No AaHHOMY MyTUM OTKPOETCH OKHO 3anpoca COXpPaHEHWUst
HACTPOEK KOHTpOmnepa, Npu oTka3e KOHTPOMNep BEPHETCS B NpeabiayLliee OKHO, a npu
noATBEPXAEHMN aBTOMATUYECKM COXPaHUT HAcTporku Ha SD kapTe. Haseanne dharnina

dopMupyeTcsl aBTOMaTMYECKM M COCTOMT M3 Tpex 4vacteir. [epBasi yacTb — 3To
Ha3BaHue, OepeTca M3 HACTPOMKM MONb3oBaTENbCKOEe MMsS Mpubopa, ecnv OHO
OTCYTCTBYET, TO GepeTcs Ha3BaHue NPUNOXEHNS, Hanpumep:

EKTND_4_1_07_10_2019.stg; nnm LITM-12_07_10_2019.stg. Btopas yacTb Ha3BaHus
— 9TO JaTa coxpaHeHus anna, kak B npumepe. TpeTbsa YacTb 3TO pacluupeHue
danna .stg, gaHHOe paclumpeHue npeaHasHayveHo ana koHTponnepos SKTHL.

[ns 3arpys3ku HacTpoek B KOHTpornep ¢ SD kapTbl HEO6XOAMMO MepenTyn Mo
cregyoLiemy nyTu:

"MEHIO — HACTPOMKA — MOAYJIU — CUCTEMHbIE — 3ArP.HACT"

Mpu nepexoge No AaHHOMY NMyTU OTKPOETCS OKHO CO CMMCKOM COXPaHEHHbIX Ha
SD kapTe hannoB HaCTPOEK:
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Ons 3arpy3kun HeobxoamMmo BbIOpaTb HEOOXOAMMBbINA haln U HaxaTb KHOMKY
"MEHHKO", nocne 4ero KOHTponnep MpPOBEpPUT coaepxumoe daina, u ecnu cann
ncnpaBeH NpeanoXnT COXPaHUTb HACTPOMKN B KOHTpONnep.
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Mocne cornacusi KOHTPONNEp COXPaHWT HOBblE HAaCTPOMKU B KOHTPOMMeEp U
BblBeJET CTaHAApPTHOE OKHO O TOM, YTO HACTPOWMKMN COXPaHEHbI, MOXHO HaxaTb nobyto
KnaBuLLy.

6.20 BHyTpeHHUN MoAaynb

B gaHHOM KOHTponnepe nMMeeTcsi BO3MOXHOCTb YCTAaHOBKN AOMNOMHUTENLHOIO
BHYTPEHHEro MoAyns, KOTOpbIn MMEeT BbIXO4 Ha (YHKUMOHANbHbLIE KNEMMbI
KoHTponnepa F1, F2, F3. [laHHble MOAYNKM yCTaHaBNMBalOTCA Ha 3aBoje U3rotosutene
no TpeboBaHWIO 3akasyMka W Ha [aHHbIN MOMEHT BO3MOXHa YCTaHOBKa MOAYMsS
M3mMepuTensa conpoTueneHns usonsaumm «Rizo» n «Rizo2», co BpemeHeM MNosiBUTCS
BO3MOXHOCTb  YCT@HOBKM [JOMOSHUTENbHOIO BHYTPEHHEro MOAYMSA  pacLUMPEeHus
AVNCKPEeTHbIX BXOAO0B/BbIXOAOB. [ns npocmoTpa, KakoW MOAYMb HacTPOeH B AaHHbIN
MOMEHT, MOXHO NepevTh No cneayLwemy nyTu:

"MEHIO —» MOAYIIU —» BH.MOAYIb"

EHYTEEHHKE MOZHTE
FizoZ

[Mpn HeobxoaAMMOCTM CMEHWUTbL HaCTPOWMKY MOAyns Heobxooumo nepenty no
cnegyloLiemy nyTu:

"MEHIO — HACTPOMKA — MOAYJIN — BH.MOAYIb"

OkpaH HacTporku OyaeT MOEHTUYEH MPOCMOTPY, TOMbKO Ha3BaHWe Tuna
mMoaynsi 6yaeT mepuaTtb U MOXHO OyaeT BbiOpaTh M3 cnncka AOCTyNHbIA. BeibupaTtb Tvn
Moaynsi Heo6XoAMMO TOYHO yOeauBLUMCh, YTO MMEHHO HacTpavBaeMmbli TUM MOAyns
YCT@HOBMNEH, T.K. KOHTPOMNep He MOXEeT MPOBEPUTb CaMOCTOATENbHO  TWN
YCTaHOBIEHHOrO MOAYIS.
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6.21 ConpoTuBneHue U3onsauum

[aHHas dyHKuMs nossonseT nepep 3anyckom JY MNpoOBEpUTb €ro ConpoTUBIEHWNE
M30MSLMM HA COOTBETCTBME W NPU MOHWKEHHOM COMPOTUBIIEHNM 3anMpeTuT 3anyck JY.
[aHHaa dyHKuMs paboTaeT TONMbKO nepepn 3anyckom JY, T.K. Ha JY nopaeTtcs
TECTOBOE HanpshkeHwe Ans usMepeHus conpotuernenus. [pu  HeobxogumocTu
U3MepATb COMPOTUBIEHME WM30NAUMIO BO Bpems pabotel JY, TOo Heobxoammo
nonb30BaTLCA APYro MyHKLMEN ToKa yTeUKN.

[ns KOHTpONA CONPOTMBAEHUS U30NALMN MOXET ObITb Bbl6paH OAnH Moaynb:

v' IM-RIZO-01 - BcTpamBaembii BHyTpb OKTH-I mogynb  KOHTpons
COMPOTUBIIEHNS M30MALMK, NPU 3aka3e ykasblBaeTcs kak onuus RZ. OaHHbI
MoZyNnb MPOW3BOAUT OLIEHKY COMPOTMBIIEHUS M30NAUUKM nepes nyckom Y u
BblgaeT coobuieHne o6 aBapuy NPU CHWXKEHUW WIONSALUUM HUXE Mopor
cpabaTbiBaHuA (3agaeTca Ha 3aBoge npoussogutene 500 kOm £ 10% un He
MOXeT ObITb U3MeHeH B xoAe akcnnyatauum). Mpu TecTUpoBaHUN BHELLHUM
npuéopomMm (MeroMmeTpoM) COMPOTUBIIEHUS W3ONALUM obsA3aTenbHO
Heo6XoAMMO OTKITHOUYUTb CXEeMY M3MEepPeHUs! CONMPOTUBIEHUSA U3ONALUU
OT KOHTponnepa.

B cnyyae HeobGxogmMmocTu, mopor cpabaTbiBaHusi MOXeT OblTb yCTAHOBMEH
cornacHo Tpe6oBaHuii nokynatens (Heo6xoAMMo, yka3biBaTb NpU 3akase).

[ns HacTpovikn BpeMeHW NPOBEPKW COMPOTUBIEHUS M30NAuMM Heobxoanmo
nepewnTn No cnegyoLemy nyTu:

"MEHIO — HACTPOMKA — MOAYIU — n3onaumsa”

Brerma nropsrem=E0d,. I

HaHHasi HacTpoilka Heobxoauma pAnsi ydeTa BpPeMEHU 3apsaa  eMKOCTU
06MOTKW anekTpoaBuraTensi, ecrm emMKkocTb ABuratens Gonbluasi, TO BpeMsi 3aaaeTcs
no 6onbLe; n Ha06opOoT, 06LIMHO BPEMS 3a4aeTCA B Npeaenax HECKONMbKMX CEKyHA,.

B cnyyae dmsmyeckoro otcytctBust moaynsi IM-RIZO-01 6ygeT BbiBefeHO coobLieHne

«Mogynb He yCTaHOBMEHY.

6.22 YcTaHOBKa 3aBOACKUX HacTpoek

[lns cBpoca KoHTponnepa Ha 3aBOACKME HACTPOWKM HEOBXOAMMO NepenTu no
cnegytoLiemy nyTu:

"MEHIO - HACTPOWKA — CBPOC — YCT.3ABOA.HACTPOEK"
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[anee KOHTponnep 3anpocuT NoATBEPXKAEeHUE Ha COPOC HAaCTPOeK.

Ecnu HaxaTb knaesuwy "MEHK" To koHTponnep npounssenet cOpoc HacTpoek
Ha 3aBoACKMe, a ecnu HaxaTb knasuwy "BbIXOO", To koHTponnep BepHeTCA B
npeabigyLiee MeHo 6e3 kaknx Nnbo N3amMeHeHUNn.
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6.22.1 3HayeHus 3aBOOCKUX YCTABOK
Homunan/
Yeraska OKTH-5-1 | 3KTH-25-1 | 3KTH-60-A | 3KTH-250-0 | 9KTH-625-0
lotc, A 40 200 480 2000 5000
Tore, ¢ 0.00
Ipot, A 30 | 150 | 360 | 1500 | 3750
Tpor, ¢ 1
Imax, A 10 | 50 | 120 | 500 | 1250
Tmax, ¢ 3
I3,a 7 | 35 | 84 | 350 | 875
T13, ¢ 30

Imin, A 0,0 | 0,0 | 0,0 | 00 | 3125

Tmin, ¢ 15

Dim, A 15 | 75 | 18 | 75 | 187,5

Tdim, ¢ 2

lnop, A 0.05 0,25 0,60 25 6,25
lyt, A 0.10 0.10 0.10 0,10 0,10
Ty, € 5

Tdas, ¢ 2

Inom, A 5 | 25 | 60 | 250 ] 625

OcTanbHble HaCTPOKKK MO yMoOn4aHuio, He pa3aendarTcd No HOMUHany:

MwuHumaneHoe HanpsbkeHne = 300B;

3agepxka N0 MUHUMAnNbHOMY HaMpsKeHUHo = 5¢;
MakcumanbsHoe HanpsxeHve = 420B;

3apepkka No MakcMarnbHOMY HanpsikeHuto = 5c;
OuncbanaHc HanpsikeHus = 50B;

3agepxka no gucbanaHcy HanpskeHus = 5¢;
HanpsixeHue noporosoe = 50B;

Pexwum ynpasneHus = Becerpa Bkn;

Pexwum 3awutbl = JUCKPETHbIN;

Pexwum xypHana 3agaHuii = ExxeHeaenbHbIN;
Pexum oTobpaxeHus 4acoB = gA.MM.ITIT Y4:MM:CC;
O6GHyneHue noporoeoro Toka = 1;

Kon-Bo HabopoB = 1;

3agepxka nsmepenunsi Rizo = 0;

Tun BCTPOEHHOTO MOAYNSA = HeT;

Mepexon Ha aKkpaH ¢ Tokamu = 0;

3BYyK HaXkaTusi KNaBWLLW = BbIKI;

3ByK aBapwii = BKHI;

Pa6bota KHY = 0;

T63n = 0 - GnokMpoBKa 3aLnTbl NPU NYCKE;

Inp = 0 - TOK NpeaynpeanTernbHbIN;
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OuckpeTHbin Bxoa Ne1-4 = BbIKI.;

OuckpeTHbIn BXxoa Ne16 = 651OKMpOBKa + UHBEpPCUS;
3agepxkn ANCKpeTHbIX BXoAoB Bce = 0 cek;
OuckpeTHbin Bbixog Ne1 = MyckaTensb;

OuckpeTHbIn Bbixog Ne2 = ABapus;

MHBepcusi Bcex AUCKPETHBIX BbIXOO0B = BbIKI.;
MepuaHue Bcex ANCKPETHbIX BbIXOAOB = BbIKI.;

Tnn = 0 (BbIKN) BpeMs NOBTOPHOrO MyckKa;

Tonn = 0 (Bblkn) BpeMsi HbICTPOro MOBTOPHOIO MyCKa;
T3n = 0 (BbIKN) 3agepXKKa Nycka;

Tnnc = 0 (Bblk) BpemMs NnpeanyckoBOW cUrHanu3auuu;
C6poc aBapwuii npu nepesanycke = 0;

Ki = 1 - koachdmumeHT TpaHcopmaLum No TOKY;
dopmaT oTobpaxeHus Toka = Amnep;

dopmat oTobpakeHns Toka yTedkn = AMnep;
To4yHoCTb OTOGpakeHusa Toka = 1 3HaKa nocre 3ansaTou;
ToYHOCTb OTOBpPaXKeHNs TOKa YTEYKM = 2 3HaKa nocre 3ansaTow;
Bpems Bo3BpaTta Ha rmaBHbIN 3KpaH = 5 MUH;

Kon-Bo cyeTtumkoB HapaboTku no DIN = 0;

ModBus agpec = 1;

ModBus ckopocTb obmeHa = 115200 6umT/c;

ModBus npoTtokon = RTU;

ModBus TanmayT = aBTO;

CoxpaHeHue Ha SD kapTy = BbIKII.

BHUMAHUE!

BYAbTE MNPEOENbHO BHUMATENbHbIMUA NPU 3AO0AHMM YCTABOK B
PEXUME TMOJIHOro AOCTYMNA. YCTABKU MO YMOJNIYAHUIO NMPUBEOEHDbI B
KAYECTBE MPUMEPA. HA PEANIbHOA YCTAHOBKE OHWU TPEBYIOT
OBA3ATEJIbHOW KOPPEKLIUM B 3ABUCUMOCTW OT MOCTABJIEHHbIX 3AAY.
OT KOPPEKTHOCTU BBOOA YCTABOK W HACTPOEK B CIIYYAE
BO3HUKHOBEHUA ABAPUWHON CUTYALIUU 3ABUCUT
PABOTOCMOCOBHOCTb 3ALUULIAEMOWN 3NEKTPOYCTAHOBKW. B CIYYAE
COMHEHWWA B NMPABUNIbHOCTU YCTAHABJIMBAEMbIX 3HAYEHUA YCTABOK
CBSXXUTECb C TEXHUMYECKOW MOAOEPXKOW MO TEN. +7 (3822) 20-01-64,
E-MAIL: INFO@SEZTSK.RU
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6.23 bBarapewnka

B KkoHTponnepe Ana HesaBucumon paboTbl YacoB peanbHOro BpeMeHM
ycTaHoBneHa 6Oartapeiika Ttuna CR2032 HanpsbkeHnem 3B. [aHHas Gartapeiika
obecneymBaeT nMTaHMEM MOAYNb YacoB pearnbHOr0 BpEMEHW, Koraa mnuTaHue
KOHTponnepa oTcyTcTByeT. [lpoBepuTb cocTosiHMe OaTaperikum MOXHO nepengsa no
cnepytowemy nyTu:

"MEHIO —» HACTPOMKA — BATAPEUKA"

EF e

m

1. E-SE fﬂa}: 2. 135E

CocTosiHue BaTapeinkn OBHOBMSIETCS MPU KaXKOOM BXOA4E B [AaHHbIA 3KpaH.
HanpsbkeHue Gatapen 6nmnskoe k 2B M Hke cunTaeTcs KpUTUYECKMM, NPU Takux
3HAYEeHNAX HanpsXXeHna 4Yacbl MOryT OCTaHaBIMBaTbCA nmbo C6paCbIBaTbCF|,
TpebyeTcsa 3ameHa GaTapenku.

7 NPO®UITb MOLLHOCTHU
[nsi NnpaBKnbHOrO pacyeTa MOLLHOCTY KOHTPOINIEPOM HeOGX0ANMO NPOBEPUTH
Npourb MOLLHOCTW, MPaBUIIbHOCTL (HanpaBrieHusl) YCTaHOBKM TpaHcGopMaTopoB

ToKka (koneu). [na nepexoda Ha aKpaH Npoduns MOLLHOCTU HEOOXOAMMO nepenTn no
cnegyoLliemMy nyTu:

"MEHIO —» NPO®UIb "

ol Lol ol s

B et

oo
oo

Ha paHHOM 9kpaHe oTobpakaeTca akTMBHAsi MOLWHOCTb Mo dasam wu
cymmapHas. Ecnu TpaHcdopmaTtopbl Toka (Komnbla) yCTaHOBMEHbl HeMnpaBuIibHO, TO
aKTMBHasi MOLLHOCTb B Kakou nubo dase OyaeT oTpuuartenbHoW, B TakOM criyyae
HeobxoaMmo TpaHcgopmaTop Toka nepeBepHyTb Ha 180 rpagycoB MM MOMEHSTb
MecTamu [Ba NpoBoAa Ha KIeMMHUKe B COOTBETCTBYoLWEeN hase.

Ha BTOpom 3kpaHe npoduns MOLLHOCTH OTO6pa)KaETCﬂ nonHaa MOLWHOCTb U
peakTnuBHad.

13.1xBA
4. Z8kER
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7.1 CYeTUYMK 3NeKTPO3IHEepPrumn

[ns npocmoTpa cyeTyMKa JNEeKTPO3Heprun HeobxoaMMO nepenTu no
crnegyloLiemy nyTu:

"MEHIO — CTATUCT. - CHETHYUK 3J1.9HEPTUN"

DS T e 30 BHEF TR
W=FARET 127 A58 By
LU Rl L L Rt B o L B A e B b |

Jdart.cEpon 29, 168, 26819

Ha paHHOM oakpaHe oToGpaxaeTcsi Tekyllee COCTOsiHMEe —cyeTyumKa
3MeKTpoaHeprum 1 AaTa nocnegHero cbpoca.
[ns cbpoca cyeTunka HeobxoaAMMO nepenTn No cneayroLemy nyTu:

"MEHIO — HACTPOMKA — CBPOC — OYUCTKA CTATUCTUKM — CYETYMK
ON.3HEPIUK"

Mpu BXxoAe B AaHHOE MEHI0 OTKPOETCS TaKoW e 3KpaH, Kak U npu npocMoTpe
CYeT4yMKa 3NEeKTPO3Heprnn, TONbKO 3HadeHune cyeT4yuka 6y,qu MepuaTb, ganee npu
HaxaTtum knasuwm "MEHKO" npousoriget copoc cueTumka n obHoBUTCA aata cbpoca.
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8  XYPHAN 3A0AHUA

KypHan 3agaHui Heobxogum Ans ynpaeneHns J3Y no  onpegeneHHomy

anroputMy C NPUBSA3KOM K TeKyllemy BpeMeHW, JaTe, OHI0 Hedenu, K BpeMeHHbIM
LMKnam.

XKypHan 3agaHuii umeet no ymonyaxuio 1000 3anucew (3agaHnin) n asa pexuma
paboTbl — exeHeaenNbHbIA U LIMKINYECKUIA

Kaxpgas 3anncb umeeT cnegyowime npusHaku:

» [Aara Havana v OKOH4YaHWsA OerucTBUA (Mpu BbiXode 3a Npefenbl AaHHbIX
AaT 3agaHve CTaHOBUTCH He OeNCTBUTENBHO):

> OeHb Heaenwu, Ang Toro 4tobbl 3anucb (3agaHuWe) BbIMNOMHAMNOCH,
Heobxoanmo BbIOpaTb OHM Hedenwu, B KOTOpble AaHHasl 3anucb OOfkKHa
NOBTOPATLCH;

> BpeMms Hauana u OKOHYaHusi pa6oTkl Y (eXeHedenbHbI PexnM) unn
Bpems paboTbl M Bpems MpocTos (LUMKIMYECKUIA PEXUM) OaHHasi 3anucb

(3apaHue) byoeT NOBTOPSATLCH €XECYyTOYHO B npefenax, Yka3aHHbIX Bbille
4aT 1 NpusHake AHS Hedenu.

[na npocmoTpa XypHana 3agaHuin Heobxoanmo nepenTn no cnepgywuiemy nyTu:

"MEHIO —» 3A0AHUA"

Mpu Bxode B 3KpaH HACTPOWMKW XypHana 3agaHui no ymonyaHuo 6yaet
YCTaHOBMEH PEXMM MPOCMOTPa, HaBUrauus no XXypHany 3ajaHuii GyaeT aHarnorvyHa,
KaK ¥ Npy NPOCMOTpE, NyTb:

"MEHIO — HACTPOMKA — 3A0AHUA"

Y 'F'HHTI ZRJAH @
C

,ﬂll i
MH-B1:CraHTlTs =02 ——

[na paboTbl C XypHanom 3afaHuin NpegycMOTPEHO COOTBETCTBYIOLLLEE MEHIO,
BbI30B JaHHOIO MEHI0 NPOM3BOANTCA HaxaTuem Ha knasuwwy "MEHIO".

FAOEEEMTE
FEAaE THRFOESTE
HAATAMTE
HASAMTE ECE

/13 [aHHOro MeHI0 BO3MOXHO BbI3BaTb 4 BapuaHTa AeACTBUIA:
1. pobGaBrneHwe HOBOroO 3alaHus;
2. pepaKTupoBaHue CyL|eCTBYHOLIEro 3aAaHus;
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3. yaaneHue Tekyulero 3afaHus,
4. ypaneHue BceX 3afaHUM.

Mpn pobaBneHun unu peaakTMpoBaHUM TEKYLLEro 3adaHusl NosiBUTCA SKpaH
aHanornyHbIi 3kpaHy MpPOCMOTpa XXypHana 3ajaHui, TOMbKO nepBasi No3vums Aatbl
Havana 6yaeT MepuaTb, YkasblBas Ha TO, YTO aKTUBMPOBASICS PEXMM peaakTMPOBaHMS.

8.1 Pexum exeHeaenbHbIN

B paHHOM pexume NOBTOpeHWe OAHOM 3anucu (3agaHusl) NpoucxogouT pas B
CyTKW, B 3afaHHbiX npegenax BpeMeHW, [OMOSNHWUTENBHO nNpoBepsieTcs  Ha
COOTBETCTBUE AHA HEAENMW.
Mpumep: Heobxooumo 3anyckatb QY Mo crnefylowemy anroputMmy - B TedyeHun 5 net
(HaumHasa ¢ 2010r) 3anyckatb QY ¢ 11:00 go 13:00 n ¢ 17:00 go 19:00 B 6yaHWe AHW, C
10:15 po 13:15 n ¢ 16:15 po 19:15 B BbIXOAHbLIE OHW, MPU STOM TONBKO B NETHEE BPEMSA
(Havano mas Mo koHeu ceHTAOpPs), a B 3UMHee Bpemsl (Hayano OKTSIOpsi MO KOHeL
anpens) 3anyckatb QY ¢ 10:00 go 14:00 n ¢ 16:00 go 20:00 B 6yaHwe aHu, ¢ 09:30 go
14:30 n ¢ 15:30 go 20:30 B BbIXOOHbIE OHM.

Ha ocHoBaHWM JaHHOro 3afjaHns copMmMpyeM XypHan 3afaHui cnegyouwmm
obpasowm:

3apaHue 1 - ¢ 01.05.2010 11:00
no 30.09.2015 13:00
MH,BT,Cp YT1,MT,--,--

3apaHue 2 - ¢ 01.05.2010 17:00
no 30.09.2015 19:00
MH,BT,Cp YT,MT,--,--

3apaHue 3 - ¢ 01.05.2010 10:15
no 30.09.2015 13:15
=,xym=,=-,,CB6,BC

3apanve 4 - ¢ 01.05.2010 16:15
no 30.09.2015 19:15
- 7=,7=,=,,C6,Be

3apaHue 5 - ¢ 01.10.2010 10:00
no 30.04.2015 14:00
Mu,BT1,Cp,YT1,M7,--,--

3apaHue 6 - ¢ 01.10.2010 16:00
no 30.04.2015 20:00
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3apaHve 7 -

3apaHue 8 -

8.2 PexXum umknuyeckumn

_ 75—
MH,BT1,Cp,YT,MT,--,--

c 01.10.2010 09:30
no 30.04.2015 14:30
~ e, =y==,--,C6,Be

¢ 01.10.2010 15:30
no 30.04.2015 20:30
— = =,—-,-,C6,Bc
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B pgaHHOM pexvme nOBTOPEHWE OOHOW 3anucu (3agaHusl) NPOUCXOAUT
LUMKITUYECKM C NepuMoaoM MOBTOPEHWUS paBHbIM CyMMe BpeMeHu paboTbl M MpocTos
(Bpemsi Ha4ana W OKOHYaHUS COOTBETCTBEHHO),

B 3adaHHbIX npegenax Qgart
AONONHUTENbHO NpoBEPAETCA Ha COOTBETCTBUE OAHA HeEOeNN.

Mpumep: HeobGxoomMmMo 3anyckaTb JY NO crnepyowemy anroputMmy - B TedeHun 2 net
(HauunHas ¢ 2012r), B 6ygHue AgHu 3anyckatb JY ¢ nepmogom 34 paboTbl 1 2 4 NpocTos,
a B BbIxoAHble aHu 24 30M paboTbl 1 34 40m npocTos.

Ha ocHoBaHuM AaHHOro 3agaHust chopMUPYEM >KypHan 3afaHui criegytolmm

obpasom:

3agaHue 1 -

3agaHue 2 -

¢ 01.01.2012 03:00
no 31.12.2013 02:00
MH,BT,Cp YT1,MT,--,--

¢ 01.05.2010 02:30
no 31.12.2013 03:40
- ~,C6,BC
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9 ABAPUU

Ona sawmuTel QY B KOHTpOnnepe npedycMOTPeH aBapuiiHbin pexum paboTbl.
Mpu NpeBbILLIEHMN NOPOrOBbIX 3HAYEHUIN TOKA, HAMPSXKEHWUS U MPEBLILUEHNN BPEMEHU
3aePKKN COOTBETCTBEHHO, KOHTPONIEP NEPEXOAUT B aBapuiHbIA pexum paboTsl npu
KoTopom 6Gnokupyet paboty JY. lNocne 4yero obcnyxuBarowmi nepcoHan AOMKeH
pa3obpaTbCsi B NpMyMHaxX aBapuMmnHOM OCTaHOBKU, NPOM3BECTM PEMOHT/BOCCTAHOBIEHNE
paboTocnocobHocTn JY, nocne yero Ang 3anycka QY HeobxoaMMo npomnsBecTn cbpoc
aBapum.

C6poc aBapuv BO3MOXHO NPOM3BECTM TpeMmsi cnocobamu:

1. npu nomowwM KnaBuaTypbl KOHTPOMMepa, Ha rNaBHbIX 3KpaHax Haxas
ogHoBpeMeHHO ABe knasuwm "BbIXOA" + "MEHK" u ygoepxuBas ux no
cbpoca aBapun (~5 cek);

2. C NOMOLLbIO ONCKPETHOro BXOAa, Ha3Haume yHkummn "Cbpoc aBapui" kakon-
nmnbo ANCKPETHLIN BXOA M NOAAB Ha HEr0 COOTBETCTBYHOLLMIA CUTHAr;

3. nepesanyckoM KOHTPOMnepa, BbIKIOYMB M BKIOYMB MUTaAHUE KOHTPOIIEpa;
cbpoc aBapuu Mpov3oraeT, ecnu yCTaHOBMEH Mpu3Hak cbpoca aBapuii npu
nepesanycke KOHTposnnepa (B HaCTpovikax KOHTponnepa).

[Onsa c6poca aBapun NoCcpeacTBOM NocnedHero nyHkTa Heo6xoaMMo NpPou3BeCcTM
HacTpOViKy KOHTpoMrepa nepenas no cregyoLemy nyTu:

"MEHIO — HACTPOWKA — NAPAMETPbI — ABAPUW"

Capoo
T k-

HEAFMM MFM
o EHE Ta

Ha npumepe KOHTponnepa, yKasaHHOro Bbille: MOCNe  yCTpaHeHusi
HeMcnpaBHOCTM U cbpoca aBapun MOXHO NMOBTOPHO MOAATb KPAaTKOBPEMEHHbIA CUrHan
Ha auckpeTHbi Bxoa (DIN1) u 3anyctute QY, WTaTHBIM OocTaHOB JY npou3BoauTcs
nogaven KpaTKOBPEMEHHOrO CUrHana Ha guckpeTHoln Bxod (DIN2).

Ecnn 3apaHo Bpemsi T63n - BpeMs GrOKMPOBKM 3alMTbl NPWU Nycke, TO Npu
Kagom 3anycke QY Ha 3agaHHoe Bpemsa OyaeT GnokupoBaTbcs paboTa 3awwmThbl MO
MakcuMarnbHOMY U TOKY TENMOBON 3almThl. [laHHas ycTaBka npegHasHaveHa ans Y ¢
3aTAHYTbIM  NYCKOM C  LEnbl0  UCKIIOYNTL  MpexaeBpeMeHHble  cpabaTbiBaHWs
npeaynpexaeHun 1 asapuii BO BpeMsi Bbixoda QY Ha pexuMm.
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9.1 CuyeTuukm aBapumn

MpocMOoTpeTb CHETUMKM aBapuin MOXHO MO crneaytoLemy nyTu:

"MEHIO — CTATUCT. — CYETYUK ABAPUN"

Moto = 8 Mot = 8 [Mumax= 8 Hni =
MroT = 8 Migaz= 8 [Mumin= B Hew = @
Mimaxz= B Higuc= @ Mugho= B Hogr = 8
Hite = @ Himin= O  |Hrizo= @

Ons cbpoca cuyeTuMKoB aBapuii HeobXoOuMMO BOCMONb30BATHCH  MEHH0
CBPOC, HaxopsLeecs no criegyowemy nyTu:

"MEHIO—-HACTPOWKA—-CBPOC—>0OYNCTKA CTATUCTUKU—-CYUYETUYUK ABAPUI"

OKkpaH cbpoca OygeT MAOEHTUYEH 3KpaHy MPOCMOTPA CYETYMKOB aBapwui, TOMbKO
3HayeHne cyeTyvMka aBapuii OyaeT mepuatb M Npu Haxatum Ha knasuwy "MEHKO"
npousonget cbpoc COOTBETCTBYIOLLErO CYeTYMKa, a O Mepexoda Ha crepyroLuia
CYeTYMK BOCMonb3ynTech knasuwamu "Beepx" n "BHU3" COOTBETCTBEHHO.

9.2  ABTOMaTM4yeckuu cbpoc aBapumn

AsTomaTuyeckui cbpoc aBapui paboTaeT cnegylowmMm obpasom: npu
NosiBNEHNM Kakon-nmbo aBapum NpoOMCXOAUT OTKNYeHWe JY, ganee vaeT oTcyeT
3alepXXKM BpeMeHU, 3afaHHOe B HacTponkax, ansa kaxgoro AlB cBoe, Mo ucteyeHuto
[aHHOro BPEMEHU KOHTPOMnep [AenaeT aBTOMaTU4Yeckui cOpoc COOTBETCTBYHOLLEW
aBapuu, npu ycrnosuu, 4to cyeTumk AlNB He npeBbilaeT 3a4aHHOro (paspeLueHHoro)
3HayeHns1 B HACTPOMKaXx.

MpocmoTpeTb TekyLwmne cueTymkn AlNB MOXHO Mo criegytowemy nyTu:

"MEHIO — CTATUCT. - CHETHYUK ANB"

Ham  =EEa
AT el K]
M9 L=
A e T ]
==
Haimi=8Ea

BHUMAHUE

ABTOMATUYECKMA CBEPOC ABAPUA HE NPOMU3BOAUTCA MO
CNEAYHOLWMM KPUTUYECKUM ABAPUAM: lotc, Ipor.

[Onsa cbpoca cyetunkos AlNB HeoGxoamMmo Bocnonb3oBatbes MeHio CBPOC,
HaxoasLeecs no criefyLemy nyTu:
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"MEHIO -HACTPOWMKA — CBPOC — OYUCTKA CTATUCTUKM — CYETHYUK AMNB"

OKpaH oumncTkM cyeTumkoB AlB BbIMSAWT MOEHTUYHO 3KpaHy NpocMmoTpa
cyeTynkoB AlB, Tonbko 3Ha4eHus kon-Ba ByaeT mMepuaTtb 1 NpU HaXaTun Ha KrasBuLLy
"MEHIO" npousoniger cbpoc COOTBETCTBYIOLLEro cyeTyuMka, a Ans nepexopa Ha
cneayroLmMi CHETYNK BOCMONb3ynTeCh knasuwwamm "Beepx" 1 "BHU3" cOOTBETCTBEHHO.

HacTtponka AlNB nponssogutcs no criegytoLemy nyTu:

"MEHIO — HACTPOMKA — YCTABKMU — AINB".

Ear
Eaim
L

I

[laHHasi HacTpoKka COCTOMT M3 5 3KkpaHOB, NEPBbIN 3KpaH NpeacTaBeH Bbille,
ocTasbHble He MpeacTaBneHbl, HO CMMCOK BCEX HAaCTPOeK M UX HasHauyeHue onucaHbl
HUXe.

OnucaHue O6o3HauyeHune | 3agepxka
paspeweHHoe uucrno AlB no nponagaHuio nutanns | Kam Dan
No NpeBbILLEHNI0 MaKCMarbHOro Toka Kaima Daima
Nno TOKY TEMMOBOW 3aLLUMUThI Kair3 Dait3
MUHMMANbHOMY TOKY Kiami Daimi
no nponagaxuto ¢as Kadas Dafa3
no aucbanaHcy Toka Kaign Daidi
MO TOKY YyTEeUKU Kaiyt Daiyr
Nno MaKkCUMarbHOMY HanpsXKeHWto Kauma Dauma
No MUHUManbHOMY HanpsXXeHUo Kaumi Daumi
no gucbanaHcy HanpspkeHus Kauau Dauau
no yepeoBaHuio as Kauep Dauep
Nno MakCMMarnbHOW MOLLHOCTM Kap Dap
Nno BHELLHeW aBapuun Kasn DaBn
no obpaTtHomn cBA3n Kaoc Daoc
Nno COMPOTUBIEHNIO U30NALUN Kariz Dariz
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9.3 XypHan aBapui

MyTts: "MEHIO — ABAPUN".

LULLRE o ] I P T o Oy | o Ty | o} arad i
FLETC i e B o oe RIEMLSENLES
Fearual ToE OTCE-HK
un=ncoe La=1looH
12.81.26019 15247212

PucyHok 34 - XypHan aBapun

[aHHasa akpaHHasa dopma oTobpaxaeT no oAHOM aBapun eanHoOBpeMeHHo. B
nepBon CTPOKE MEepBOE 4YMCIOBOE 3HadeHwe oTobpakaeT HOMep aBapuv C KOHUa
xypHana (001 sTo camas nocnegHss asapus MO BPEMEHM), BTOPOE YUCMOBOE
3HaveHne 4Yepes Opobb OTOOpaxaeT KOMMYECTBO aBapuii 3aperMcTpupoBaHHbIX B
XypHane aBapuii. Bo BTopol cTpoke oTobpaxaeTcs HaMMeHoBaHue aBapun. B TpeTben
CTpOKe OTOOpaxaeTcs NUHENHbIW TOK B MOMEHT dukcauun asapuun. B 4yeTBepTon
CTpoke oTobpaxaeTcs Aata u BpeMms duvkcaumm asapuu. [ns novcka Heobxoammon
aBapun [OCTaTOMHO MepeMeLlaTbCA MO CNWCKY aBapuil HaxaTMeM Ha KhnasuLly
"BBEPX" nnn "BHU3" cooTBeTCTBEHHO.

Hanee, ecnu HaxaTtb knasuwy "MEHKO", TO MOXHO BOWTU B OKHO AeTarbHOWM
nHdopmauum o6 asapum:

IR =1 =]
=gl ok
i1 e
LI = kN
Ueo=219E
INERST—R R h]
LAIM=LENL

PucyHok 35 - letanbHasa uHdopmanms asapum

Ha paHHOM o9kpaHe oToOpaxalTcs asHble TOKM W HanpsKeHus
COOTBETCTBEHHO. Ha yeTBepTOl CTpoke oTOOpaXkaeTcs COCTOAHME OUCKPETHBIX BXOA0B
Ha MOMeHT dukcauun aBapum (Ha NpMmepe NokasaHo, YTO NepBbI AUCKPETHBIA BXOL
UMeeT aKTUBHOEe COCTOosiHMe). Hymepaumsa OMCKpeTHbIX BXOAOB HauMHaeTcs crnesBa Ha
Hanpago, HayMHas ¢ 1 4O 16 BO3MOXHbIX.

[ns BbIxoga W3 AeTanbHOrO MPOCMOTPa AOCTAaTOMHO HaxaTb  KnasBuwly
"BbIXOL4".

[nsa ouncTkn XypHana aBapui Bocnonb3syrtecb MeHio CBPOC, Haxogsweecs
no cneayroLwemy nyTu:

"MEHIO—-HACTPOWUKA—CBPOC—-0OYUCTKA CTATUCTUKU—-OUYUCTKA
XXYPH.ABAPUA"

Mpn nepexoae B AaHHOE MEHIO OTKPOETCS 9KpaH NOATBEPKOEHNS OHNCTKN XypHana aBapwi:
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TTe

HET JAF

Brl OsbcTEWMTE ML HO
OHHCTHTE
WHPHaN 3EarFMiy

Ecnn HaxaTtb knasuwy "MEHHKO", To KOHTpONMnep NOMHOCTbI0 OYNCTUT >KypHar

aBapui,

a npun Haxatunm Ha KnaBuuly

npeabIayLLni 3kpaH 6e3 ouncTku.

9.4

CucTteMHble aBapuun

"BbIXon"

KOHTponnep nepevgeTr Ha

K cMCTEMHBIM aBapusiM OTHOCUTCS HEUCNPABHOCTL CaMOro KOHTpornepa nvbo
BHYTPEHHMX BIOKOB.

9.5

Cnuncok BO3MOXHbIX aBapum

Tabnuua 6 - CNncok BO3MOXHbIX aBapwuM.

HasBaHue

Bo3moxHas npuymHa

Cnoco6 ycTpaHeHus

Tok oTce4kn

HeuncnpaBHocTb JY;
KopoTkoe 3amblkaHue
cunoBoro kabens;

Mposepka JY - Npun HencnpaBHOCTH
PEMOHT;
MpoBepka cunosoro kabens;

Tok GrNOKNPOBKM
poTopa

HeuncnpaBHocTb JY;
3aknvHuBaHue poTtopa
apurarens;

MpoBepka JY - npy HencnpaBHOCTH
PEMOHT;
[MpoBepka MexaHuku;

MakcumanbHbI
TOK

HeuncnpaBHocTb JY;
Meperpy3ka JY;

Mposepka JY - Npun HencnpaBHOCTH
PEMOHT;
MpoBepka MeXaHUKU;

HomMuHanbHbIN
TOK

Meperpy3ka JY;

MpoBepka MexaHuKu;

MuHMManbHbIN
TOK

MoHmxeHHoe noTpebneHne
Toka QY

XornocTon xoa - QY 6e3 Harpy3ku
(Hanpumep, CpbIB KPbINbYaTKM
Hacoca, mexaHu4yeckoe
OTCOEeAMHEHVEe OT NoTpebuTens mex.
Harpysku v ap.).

O6pbIB a3 OTCyTCTBUE TOKA B OOHON MpoBepka NOAKNIOYEHUSI CUIOBOIO
13 cas, obpkiB kabensa k JY;
NpoBOAHNMKA [MpoBepka NOAKNIOYEHUST 4AaTYMKOB
TOKa K KOHTpOnnepy.
HOucbanaHc YXyOLWeHne KOHTaKTOB MpoBepka cunoBoro NpMcoeauHeHus
TOKa NpUCOeaNHEHNS; Y, npoTarmBaHne Bcex CUMOBbIX
KOHTaKTOB;
HeuncnpaBHoCTb 3ameHa KoHTakTopa.
KOHTaKTopa
ToK yTeukm [MoBbILWEHHAs BNaXHOCTb Mpocywunte 3Y A0 HopmanbHON
Y, BINaXXHOCTU;
MoepexaeHve nsonsaumm lMpounaBecTn BOCCTaHOBMNEHME
Y nsonauum Y.
MakcmumanbHoe | lNMoBblleHHOEe HanpshkeHne

HanpsaxeHune

Ha BBOAe
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MuHMmMansHoe [MoHWxKeHHOe HanpsixeHne
HanpsixeHve C BBOAA, Neperpyska ceTtu,

HEeWCcnpaBHOCTb B CETU
HOuncbanaHc lnoxon koHTaKT Ha BBOAe, | lNMpoBepka cMNOBOro NPUCOeANHEHUS
HanpshxeHns neperpyska B ceTu no JY, npoTarvBaHne BCex CUINOBbIX

dase KOHTaKTOB;
YepegosaHue HernpasunbHOe NpoOBEepPUTb NPaBUMBLHOCTb
das NoAKNIYeHne noaknioyeHme Y
BHelwHAs BHeluHsAs aBapus no MpoBepuTb NO Kakon Npu4mHe
aBapus AVCKPETHOMY BXOay cpaboTtan gaTymk BHELLHEV aBapum
Ynpasnenve OTcyTCTBYET OTKNVWK OT MpoBepuTb paboTy nyckaTens;
nyckarenem nyckarens MpoBepuTb NoAkNtoYeHe obpaTHOM

CBSI31 K KOHTPOMepy;

Conpotusnienve | lNMepen nyckom QY He Mpocywuntb Y A0 HOpManbHON
n3onaumm npoLuna TecT Ha BMaXXHOCTH;

conpoTueneHue nsonauum | NpounssecTn BOCCTAHOBMEHNE

- MOBbILWEHHAs BMaXHOCTb | m3onauum JY.

Y, noBpexaeHune

nsonauyum Y

10 MODBUS NMPOTOKOI

B paHHom paspene OGyget paccmoTpeHa Tonbko obuiasi uHdopmauus 1
HacTpolika, a BCe YTO CBSA3aHHO C perncrpamu, AaHHbIMW, Tunamu, 6bino BbIHECEHO B
OTOENbHbIA JOKYMEHT - "lNpoTokon obmeHa u pervctposas cTpyktypa" CATB.411711.079 B8
v4.1l, TaKk Kak umeeT Oonbwon o06beM crneunanManpoBaHHOM WHopMauMn un
npeaHasHavaeTcss Ansi pa3paboTyMKoB nporpammHoro obecneveHuss unu SCADA
cuctem.

10.1 ModBus RTU/ASCII

B paHHOM KOHTponnepe peanu3oBaH CTaHAaPTHLIA NPOMbILLNEHHbLIN NPOTOKON
ModBus, asyx tTunoe RTU n ASCIIl. ModBus ASCII npumeHsieTca obblMHO B Cryvasx
nepegayv nHdopmaumm Yyepes CrioxHbole cetn nnbo yepes mogembl (GSM unu pagmo)
rae BpeMs OTKIVKa He rapaHTUpyeTCs U MOXET JOCTUraTb HECKOSbKUX CEKYHU, a TakkKe
nakeT MoXeT ObITb pa3buT Ha Heckonbko YacTew (B Takux crnyyasx RTU paboTtate He
moxeT). ModBus RTU npumeHsieTca B ceTu, rae BpeMms OTKMMKa rapaHTupyeTcsa u
COCTaBMsAeT AONN CeKyHA, a nakeTbl He pas3buBaloTcsa (QOCTaBNSAOTCA Lenukom 6e3
pa3spbIBOB).

B paHHOM KoOHTponnepe Ha BblIOOp MOXeT ObiTb YCTAaHOBMEH OAWMH U3 TUMOB
nHTEpdercHbX moaynen: RS232, RS485, RSCOM (coBmelleHHbIN). [Ons npocmoTpa
TEKYLLLEro COCTOSAHMSA NPOTOKONa HEOOXOAMMO NEePEnTN NO creayLemMy nyTu:

"MEHIO — MOA4YNnu — NPOTOKON"




KOHTponnep Toka AKTHOS -82- 000 «Cunb3nekTpo3awmtar

Ha paHHOM 3kpaHe oToGpaxaetcsa agpec B ModBus cetn, Nrx - kon-Bo
NPUHATBLIX UCMpPaBHbIX nakeToB, Nitx - kon-BO oTnpasneHHbIX naketos, Nbrx - kon-so
ncnopyeHHbIx naketos (owmbka CRC nakeTa). JaHHas uHdopmaums BO3MOXHO byaet
nonesHa npv Hanagke NOAKMIOYEHUS KOHTponnepa no uHTepdency. Ha nocnegHen
CTPOKe MNpeAcTaBneHHOro aKpaHa oTobpaxaeTcs (aKTUYeckn YCTaHOBIEHHbIV
MHTEPdENCHBIV MOOY b.

HacTpoika npoTokona nponsBoAMTCS NO cneayroLwemy nyTu:
"MEHIO - HACTPOUKA — MOOYNU — MPOTOKON"

Ha nepBom akpaHe GyneT Bblbop Tuma mpoTokora, Janee agpec B CETU U
CKOpOCTb OOMeHa.

HHCTROARR MHTEPDESRCH

Ha BTOopon cTtpaHuue npou3BoauTcs BbiGop npoTtokorna ModBus RTU wunu
ASCIIl, panee 3agjaeTca TanmayT npuema naketa (Bpemsi 3apjaetcs B OanTax, T.e.
Bpemsl Tpebytolleeca Anst nepefayn 3agaHHOro kon-sa 6anT), n B nocrnegHen cTpoke
BblOupaeTcsa Tvn nitepdenca ana mogyns RSCOM: RS232 nnm RS485.

10.2 ModBus GPRS TCP/IP

[anee 6ygoet paccMoTpeHa BO3MOXHOCTb mcnonb3oBate GSM/GPRS mogem
ONs yoaneHHoro NoakmnoyeHus K KoHTponnepy no npotokony Modbus TCP/IP. [aHHbIn
KOHTponnep nogaepxveaetr GSM/GPRS mogemsl Ha 6a3e GSM mogaynein Telit GL868
MU UM aHanornyHble.

[na HacTpoOMKM [aHHOM BO3MOXHOCTM HeobxoaMMO Ha MepBOM 3KpaHe
HacTpoVkn npoTokona BblbpaTb npotokonn GPRS ModBus TCP. [lanee Ha BTOpoW
cTpaHuue 6yanet Bbibop urHopupoBaTtb UM HeT ModBus Slave agpec, faHHbI agpec
NpaKkTU4eCKn He HyXeH, Tak KaKk afapec KOHTponnepa akTuyeckn onpepensercs
agpecom TCP/IP (npvBsisdaHHbIn K SIM-kapTe).
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Mocne Toro kak HacTpounu npotokon ModBus TCP, koHTponnep cpasy 6yaet
Npov3BOANTL MOAKIYEHNEe K MOAeMy W nbiTaTbes ycTaHoBUTb GPRS coeavHeHwue.
[na ycnewHoro noaknioYeHns HeobXOoAMMO NPOM3BECTW HACTPOWMKY camMoro mogema
(cmoTpeTb panee).

|_|pl4 ycnewHoM NOoAKMKYeHnn K MmogemMy U nonyyvyeHua OOCTyna K UHTEPHeTY
Ha nepBOM [MaBHOM J3KpaHe KOHTposepa, B MNpaBOM BepxHEM Yyrny noaBUTCA

aHrnuiickas byksa "g" manas, a npu NOAKIMIOYEHNN K KOHTPONepy nporpaMmmel onpoca
unn OPC cepBepa manas 6ykBa 3ameHuTcst Ha GonbLuyto byksy "G".

10.3 Moagem

[ns npaBunbHoi paboTel GPRS Mogema Heob6xoaumMo HacTPOUTL ero.
» APN - TOYKM JOCTyNa K MHTEPHET, Y KaXaoro COTOBOro ornepaTtopa CBOS;
» Firewall - cnucok paspelueHHbix TCP/IP agpecos (makc Swr);
» Config - KoHurypaumsa mogema.
[ns Bxoga B MEHI HacTporkM ModeMa HeobXxo4Mmo nepewTu no creayoLlemMy

nyTu:
"MEHIO - HACTPOWKA — CUCTEMHBIE — MPOTOKON — MOOEM"

Ona Hactponkn APN Heobxoammo BOWTU B COOTBETCTBYIOLUIA MYHKT MEHHO,
nocre 4ero KOHTPOIMep 3anpocut y mogema Tekywmii APN n BbIBEOET €ro Ha 3KpaH,
Hanpumep:

[ns onpegeneHnst KOHUA CTPOKU U COXPaHEHWUs HAcCTPOMKM Heobxoaumo Ha
nocrnegHen No3vUMM OOHOBPEMEHHO U KPaTKOBPEMEHHO HaxaTb ABe kHonku "MEHIO" +
"BHU3", nocne yero Bce 4TO ObLINO NOCe Kypcopa yaanuTbcs U Npou3BeaeTcs 3anuncb
HaCTPOWKN B MOAEM.
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Ona nameHeHnss Heobxooumo HaxaTtb kHonky "MEHKO" v nepBbin cumBon
HayHeT MmepuaTb, Jarnee HacTporka MPOM3BOAMTCA aHanorM4yHo ApPYrMM HacTpowkam
KOHTponnepa.

BTopow nyHKT mMeHo HacTpourka Ping, AaHHas HacTpovika paspeluaet unm
3anpelLuaeT TeCTOBbIV ONPOC (CTaHAapTHas nposepka noakmoyeHns k TCP/IP agpecy).
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Mpun HacTporike Ping nmeetca 3 BapuaHTa HacTponku: 1-3anpeTuTtb (OTKNMKa
He OygeT coBceMm), 2-paspewunTb (TONMbKO paspeweHHsiM TCP/IP agpecam), 3-
paspeLunTb BCEM (pa3peLuaeT TeCTOBbIN 3anpoc Nnobomy).

TpeTui NyHKT MeHW HacTponka Mogema Firewall, Mogembl paHHOro
npon3sBoanTeNs paspeLuarT NOAKNIYeHNS TonbKo pa3pelwieHHbIM TCP/IP appecam,
NnoaTomy ob6sizaTernlbHO XOTs 6bl OAMH agpec AOMKEeH ObiTb yKa3aH (MHaye mMogem
6yneT wrHopupoBaTb MoOble MONBITKA MOAKIMIOYEHUS K KOHTponnepy). Tem cambiM
obecneymBaeTcst 6e3onacHocTb paboTbl 060pyL0BaHNSA B rnobanbHou ceTu.
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[ns 6onblien yBepeHHOCTM 1 6e30MacHOCTM KpYMNHBLIM NPeAnpuAaTUAM MOXHO
3aKMYMTb OOrOBOP C COTOBbIM OMEpaTtopoM Ha NpefocTaBlieHUe YCryru 3akpbiTON
ceTn. To ecTb COTOBbIN OnepaTop Ans rpynnsl MogemoB (SIM-kapT) 3akpoeT JocTyn K
rnobanbHOW CeTu MHTEpHeT, HO 3aTo obecneynT obLieHne Mexay MogemMamu BHYTpU
3aKpbITOM CETH, JOCTYN K Takon ceTn byaeT HEBO3MOXEH N3BHE (Yepe3 NHTEPHET).

YeTBepTbI NYHKT HACTPOWKU Modema 3To config, Mpu BxoAe B AaHHOE MEHH
KOHTpOMnnep npousBedeT MpOBEpPKY KoHdurypauum mogema v npu HeobxoOnMocTu
npou3sedeTr HacTpoviky. [aHHas HacTpowka HeobxogMma And  NpaBUMBHOTO
B3aUMOZENCTBUSA KOHTPOMepa ¢ MOAEMOM, HaCTPOKKa NPOM3BOANTCS aBTOMAaTUYECKM,
KOHTpOMnep BHOCUT B KOHMUrypauuio mMogemMa Heobxoaumble W3MEHeHWs U no
3aBepPLUEHUNIO KOHTPONEP BEPHETCS B MEHIO HACTPOMKN ModeMa.

11 TEXHWYECKOE OBCIYXWBAHUE

TexHuuyeckoe OBCMYyXMBaHWE KOHTPOISiepa 3akiyaeTcss B Neprvoanmyeckom
yoaneHum no Mepe HeoBXOoOMMOCTV MbiNMM M OPYIMX 3arpasHeHuin ¢ aucnnes
KOHTPOSMIEepa C NMOMOLLbIO YNCTON candeTku.

Okono 1 pasa B rog HeobXo4MMO MPOBEPWUTL PasbeMHble COedMHEHUst Ha
ocnabneHue v nNpyu HeOGXOANMOCTU NPOTAHYTb.
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Mepunoguyeckoe 06CJ'Iy>KVIBaHVIe 3akroyaeTcs B NPoBepKe HanosiHeHHoOCTK SD
KapTbl, NEPUOLMNYECKON OYMNCTKE CTAaTUCTUKUN, KOPPEKLIMM BPEMEHN HYaCoB.

12 OBHOBINEHUE NPOrPAMMHOIO OBECMNEYEHUA

HaHHas dyHKuma Heobxogmma ans obHoeneHus MO HenocpeACTBEHHO Ha
obbekte BHegpeHus. O6HoBuTbL 1O MoxeT nobon COTPYOAHUK TEXHUYECKOTO
nepcoHana. O6HosneHve MO BO3MOXHO ABYMSA NyTaMuU: 1) Yyepes nHTepdeic; 2) yepes
SD kapTy.

O6HoBneHue MO mMoxeT NoTpeboBaTbCA B CreayLMX CryYasx:

» [lpu Heobxo4MMOCTU yCTaHOBUTL Gonee nocnegHow Bepcuio NPorpamMMHOro
obecneyveHns (C HOBbIMU BO3MOXHOCTAMMU M (PYHKLMAMK);

»  Tlpn HeobxoaumocTy gobaBneHns MHAMBMAYanbHbIX PYHKLWI 3aKa3qmka;

» Tlpn cbosx nporpamMmHoro obecneveHusi (MpU CUIbHOM PO30BOM paspsae
BO3MOXHO cTMpaHue yyacTtkos flash namsaTtu koHTponnepa).

12.1 NocnepoBaTenbLHOCTb
Ona o6bHoenennss MO Heobxogumo 3amtv B OC KOHTponnepa, Ang 3Toro

HeoGX0AUMO NPerTM Mo criegytoLemMy nyTu:

"MEHIO — HACTPOMKA — CUCTEMHBIE — 3ANYCK OS"

Mocne 4ero koHTponnep nepesarpysutca nog OC (6e3 3anycka NpuUNoOXeHUs), U Ha
aKpaHe oTobpasnTcsa Tekywasa Bepcus OC n tekywas sepcus MO.
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[Janee MoXHO cornacutbCs UK oTkasaTtbecs OT 0bHoBNeHUs. B crnyyae oTkasa
KOHTponnep nepesanyctutcsi. B cnyyae cormacusi KOHTponnep npeanoxut BbiGpaTb
WCTOYHMK 3arpy3ku npunoxeHums: SD kapTa unu uHtepdeiic.

12.2 OGHoBnNeHue 4epe3 uHTepdenc

O6HoBneHne yepes uHTEpderc npon3BoanNTCS npu nomoLLm
nocnegosaTenbHoro wuHTepdgernca RS232 (RS485), nocpeactsBoM  nporpammHOro
obecneveHnss  "EKTND-Loader.exe"  (3arpy3uuk), noctaBnsietcas  6GecnnaTHo
npoussoauTenem, NMbo ckaunBaeTcsa ¢ ouumnanbHOro canTa.
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Mocne BbiGopa o6HoBNeHUst MO Yepes MHTEP(ENC OTKPOETCA OKHO OXKMZaHUS

NnoAKNKYeHUA:

>

15 Al
R SHME MO TS HM

[anee HeobxoanMO NOAKNIOYNTL MHTEPMENC KOHTponepa K KOMMNbLITEPY;

3anyctuTb nporpammy 3arpy3umka "EKTND_Loader.exe";

>

>

BbibpaTb chaiin HoBOro nporpaMMHoro obecnevyeHns ans KOHTponnepa, dann
C pacwmpeHviem "*.apl" (noctaBnseTca NpoMsBoauTenem);

B nporpamme 3arpysuvka BbliGpaTb Homep COM nopTa, K KOTOpPOMY
noakmnoyeH KoHTponnep (Hanuune COM NOPTOB Ha KOMMbIOTEPE MOXHO
cnepywowmm obpasom, BbinonHuTh: "lMyck — [MaHenb ynpaBnewus —
OncneTyep ycTpoicTB" B NosiBUBLLEMCS OKHE HanTu cTpoky "TopTel (COM u
LPT)" nog pnaHHoun cTpokor ByaeTt cnmncok aoctynHbix COM noptoB, PucyHok
37);

B cnyyae ecnu B KOHTponnepe yCTaHOBMEH COBMELLEHHbIN WHTepdenc,
moaynb -RSCOM, To Ha uHamkaTope nocne obo3HavyeHusa uHTepderica dyget
oToOpaXeH CUMBON CTPENKM BBEPX O3HAYawlWMW YTO B KOHTponnepe
YyCTaHOBMNEH COOTBETCTBYIOWMA MOOYNb U MOXHO BblGpaTb HEOBXOAMMBIN
nHTEepdenc Haxas knasuvwy "BBepx", npu oTCYTCTBMM CBHA3M Heobxoaumo
CMEHWUTb MHTepdEeNC n BepHyTb Hasag Ha Heobxoaumbl, aTO HeobxoaMMmo
Anst 06HOBNEHUs1 KOHUrypaummn nHtepdeinica, T.K. pexum obHosnexus MO He
3anoOMMHaeT TeKyllero COCTosiHMe wuHTepdenca w and  oBGHOBNeHus
HeobOxoanmo nboe NepekntoyYeHne;

B cnyyae ecnu B KOHTpOMNepe He YCTaHOBMNEH UHTEPMENCHBIN MOZY b, TO Ha
WHOMKaTope B KOHLE TpeTben CTpoku OypeT otobpaxeHa Hagnuch "RS---"
(o3Havawwas oTcyTcTBMEe MHTepdeinca), To obHoBuTb MO B KOHTponnepe
AaHHbIM cnocobom He ygactcd. [pu HeobxoanMOoCcTn BO3MOXHO npuobpecTn
WHTEPMENCHbI  MOAYMb  OTAENbHO W YCTAHOBUTb B KOHTPOMMep
CaMOCTOATENbHO;

[anee Heobxogumo B nporpaMme 3arpysdvka HaxaTb KHomky "OGHOBWTB",
nocrne 4ero nporpaMmmMa HauyHeT 3arpy3ky 1O n Ha akpaHe NosIBUTCS NPOLEHT
3aBEepLUEHMNS], MO OKOHYaHWI OOHOBMNEHUS HYXHO HaxaTb «BbIXOO» wnu
«MEHHKO», npnbop cam nepesanycTuTcs;

MoxHo paboTaTb - 3amevaHue: Mocne Kaxgoro oBHOBMEeHMs Heobxoaumo
NpOBEPUTb MPaBWUIIBHOCTb HACTpPoek npubopa, T.K. OT pasHbiX BEPCUN
NPUMNOXEHUA HaCTPOMKU MOryT He noaxoauTb Apyr K Opyry, XenaTenbHo
Jenatb cbpoc Ha 3aBOACKME HacTpovkM Nnbo aenatb pe3epBHYH KOMUIKO
HacTpoek Ha SD wunu Ha KOMMbHOTEPE B CEPBUCHOW MporpaMmme, a nocre
06HOBNEHUS 3arpyaTb HAaCTPOWMKM 0BpaTHO B KOHTPONNeEP.
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PucyHok 36 - QkpaH o6HoBneHus MO yepes nHtepdpenic Ha MNK.

PucyHok 37 - lucneryep yCTpoOnCTB.
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12.3 OOGHoBneHue 4Yepe3 SD kapTy

OGHoBneHue Yepe3 SD kapTy NpPoM3BOAUTCS MPU NMOMOLLM HEernocpeacTBEHHO
SD kapTbl C MpeABapuTeNbHO 3anucaHHOro Ha Hee dainna *.apl (npunoxeHuem),
noctaensietcs GecnnaTHo npou3BoauTenemM, nuMbo ckauyMBaeTcs C oduuManbHOro
canTa.

Mocne BbiGopa o6HoBNeHus [1O uepe3 SD KkapTy OTKPOETCS OKHO
NoATBEPXKAEHUS:

Mocne nogTBepxaeHUst o

Heobxoammo BbIGpaTh HyXHbI hann u HaxaTtb knasuwy "MEHK", nocne
Yero KOHTposniep NPoOBEPUT MPUNOXEHNE HA LIENOCTHOCTb U coBMecTuMocTb 0. Mpu
YCMNELLHOM NPOBEpPKe OTKPOETCS SKPaH:
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[No 3aBepLUEeHNI0 OTKPOETCS 3KpaH OKOHYaHUs 3arpysku:
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Mpn HaxaTMm Ha NOy KnaBuLy NPOU3OMAET Mnepesarpyska KOHTpornepa.
MoxHo pabGoTtaTb - 3aMe4vaHue: nocrne kaxaoro obHoBneHMs1 Heo6Xo0AMMO NPOBEPUTH
NpaBWUMbHOCTL HacTpoek npubopa, T.K. OT PasHblX BEPCUNA MPUITOXKEHUA HACTPOWKM
MOryT He noaxoAuTb Apyr K Apyry, >XenaTenbHO pfAenatb cOpoc Ha 3aBOACKuE
HacTpoViku NnMBo AenaTb Pe3epBHYH KOMUIO HAcTpoek Ha SD unu Ha KomnblTepe B
CepBMCHOW nporpaMMe, a nocrne OOHOBMEHMs 3arpyxaTtb HacTpOMKM obpaTHO B
KOHTpoOnnep.
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13 BO3MOXHbIE HEUCIMMPABHOCTU U METObl UX YCTPAHEHUA

B koHTponnepe pnOns AMarHOCTUKUM CUCTEMHbIX COOEB npedycMOTpeH
CUCTEMHBIV MHAMKATOP, KOTOPLIA pPacrnornoXeH Ha nepegHen OOKOBOM MOBEPXHOCTU
KOHTponnepa PucyHok 2, paHHbIl MHOMKATOP HEe MWMEeeT HEenocpeACTBEHHOro
0603HayeHua obnactv BMAMMOCTM U yBuAETb paboTy MHAMKATOPa MOXHO TOMbKO MO
CBEYEHUI0 KpacHOro LBeTa B yka3aHHOM obnactu kopnyca KoHTponnepa. MHaunkatop
CUrHanuaupyeT cnefytoLime COCTOSHUS paboTbl KOHTponsepa:

HOpMa - MHOUKATOP He ropuT,

owmnbka - MHOMKaATOP MUraeT MPepbIBUCTO C YepedoBaHMEM OSNNHHBIX NepepbiBOB
(3 cek.) n kopoTkux nepemwurusaHun (nepuog 0,5 cek.), KonNM4ecTBO
nepeMurmBaHMini - Mexagy ANWHHBIMKM Nay3aMu yKasbiBaeT Ha HOMep
cMcTeMHoro cbost:

Ta6bnuua 7 - CNMcok cucTeMHbIX C60eB KOHTponnepa

Homep OnucaHue MeToa ycTpaHeHus
2 OTcyTCcTBYET NPUNOXEHNE Heobxogumo 06OHOBUTL MpUNOXeHne
KOHTponnepa
3 Owwunbka KOHTponbHOW cymMmbl | Heobxogmmo 0OGHOBMTE NpuUIoXeHue
NPUNOXEHNUsI KOHTponnepa

CyuiecTByeT psi MEHEE KPUTUYHBIX aBapwiA, NPy KOTOPbIX BO3MOXEH BbIBOA
nMHdopMauumn o6 aBapum Ha avcnnen:

Tabnuua 8 - CNnMcoK BO3MOXHbIX aBapumn

HasBaHue Bo3mMoxHas npuynHa Cnoco6 ycTpaHeHus
C.Asap: HeT cBA3M ¢ BHEWHUM MpoBepbTe NoAKNOYEHNE BHELLHErO
BHeLw.Mod.Nxx moaynem NN Moayns; ecnu owmbka He ucyesna,

obpaTuTech Ha 3aBO4-M3roToBUTESb

Mpu niobbix cucteMHbix cbosx Tpebyetcs obpaTnTca Ha 3aBO4-M3rOTOBUTENb ANS
YyCTPaHEHUsi HeNCNPaBHOCTH.
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