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BHUMAHMUE!
Lo usyyeHus pykoeodcmea persie He eKrovYame!

HaldexHocmb u QoneogedyHocmb ycmpolcme obecriequgaemcsi He MmOJIbKO — UX
Kayecmeom, HO U rpasursibHbiM cobIro0eHUeM pexxumMos U ycriogud 3Kcrislyamauyuu, rno3momy
cobrodeHue ecex mpebosaHul, U3NIOXEHHbIX 8 HACMOAWEM PyKogodcmee o 3Kcrayamauyuu
(P3), ssenisemcsi ob6s13ameribHbIM.

B cesa3u ¢ cucmemamu4decku rnpoeoOuMbiMu pabomamu o coeepuieHCmeo8aHUK
KOHCMPYKUUU U MeXHO/102uu U320moerieHUs1 803MOXHbI Hebosbwue pacxoxoeHusi Mexoy
PyKo8oOCmMeOM 10 3KChflyamauyuu U rocmaensemMbiM u3denuem, He enuswnwue Ha
napamempbi U30esusi, Ha ycrogusi €20 MoOHmMaxa u aKcrsyamauuu.

Us0enue codepxum 3sreMeHmMbl MUKPOIIEKMPOHUKU, M03MOMy repcoHas OOImKeH
npoumu crieyuarbHbIU UHCMPYKMa)X U ammecmayuro Ha rpaeo 8bIrnosiHeHusi pabom.

UHcmpykmaxx dosmkeH rnpoeodumbsCsi 8 coomeemcmeuu ¢ OelicmsyrowuM 8 opaaHu3sayuu

10/10)KEHUEM.
HanmeHoBaHue Penakums [ara
BEpCUn AdKy
Bepcusa Ne 0 OpurmnHanbHoe nsgaHue 10.07.14
Bepcna Ne 1 M3gaHue ncnpaBneHHoe v JoNoSIHEHHOe 08.2018




YCTPOWCTBO PEJIEMHOW 3ALLNTHLI MMKPOMPOLIECCOPHOE P311-04.601

COOEPXAHWNE

1 TEXHNUECKOE OMUCAHMIE . ... ettt et ee et e e e et e e e et e e e e enees 4
I T 1Y =T T = Y 4
1.2 HasHa4yeHne 1 00MaCTb MPUMEHEHUSI. .......ereineeiee et eeeireaneenans 4
1.3 TEXHNUECKME JAHHDIC. ...ttt e et et et e et ete e e e e e eaans 5
1.4 ONUCAHNE KOHCTPYKLIMM. . ...veeeeeeetete e et e e e e e e e e et e e e ee e e aeeneenes 8
1.5 OnmcaHne paboUmMX PYHKLIMM. ....e.uee et e eeeens 11
1.6 ONUCAHNE MEHIO YCTPOMCTBA. ... uueue ittt etee et eneateaeeeanearaneaneaneanans 19

2 PyKOBOOCTBO MO AKCMYATALMM . ... eeeeeeeeeeeeee et e e e e e e eee e e eae e e eneeens 23
2.1 OBLUME YKABAHMS . ..ottt iteetee et e e e e e et et e e e e eaeeaeaeeaenenes 23
P20 \Y 1= o S I o= o] 3 =Tl o o 17 TR0 23
2.3 TTOPALOK YCTAHOBKM. . ... .ee et eeeeee et et et e et e e e e et et e et e e aeeneeaeanees 23
2.4 lNpoBepka PYHKLMOHUPOBAHNSA YCTPOMCTBA. ...neuneeneeaeaneeneaneneaneannnnns 23
2.5 TEXHMYECKOE OBCTYIKMBAHME . .. ..ueeeee ittt e e et eeneann 25
2.6 YKA3AHUA MO PEMOHTY . ...etntntteneeatee e et et e e ettt e e e e ae e eeans 25

MNpunoxeHne A

Cxema nofkroyeHns BHeLWHNX uenen K yctponctey P3J1-04.601................ 26

MNpunoxeHune b

"pacmkn 3aBUCUMBIX BPEMATOKOBBIX XaPAKTEPUCTUK. ..uveeeneeeraneeanananenennn 27

MNpunoxeHne B

ANroputMm BBOAA YNCIIOBOM MEPEMEHHOM . .....eneeeieeie e e eeae e eeaeeaeanens 33

MNpunoxeHne I
Kapta namMatni Modbus. ... ..o 34




YCTPOWCTBO PEJIEMHOW 3ALLNTHLI MMKPOMPOLIECCOPHOE P311-04.601

1 TexHun4yeckoe onucaHue

1.1 BBepeHue

1.1.1 Hactosawun [OOKYMEHT npeaHasHayeH AN O3HAKOMSEHUS C BO3MOXHOCTSMM,
APUHLUMNOM paboTbl, KOHCTPYKUMEN 1 NpaBunammn aKcniyaTaumm yCTPOUCTBa perienHon 3almThbl
MukponpoueccopHoro P3J1-04.601 (ganee yCcTponcTeo).

1.1.2 [anee no TeKCTy MUCMOMb3ylOTCA CriefyoLime CoKpaLLleHNs:

AlNB  — aBTOMaTn4deckoe NOBTOPHOE BKITHOYEHNE;

ACY  —aBTOMaTtM3npoBaHHasa cucTema yrnpaBrieHUs;

BP — BbIXOZHOE perne;

B — ANCKPETHBIN BXOA;

3H3 - 3awmTa oT 0ogHOGa3HbIX 3aMblKaHUIN HA 3EMILO;

KL, — KOHCTPYKTOpPCKasa AOKYMeHTauus;

KPY  — komnnekTHoe pacrnpegenutensHoe YyCTPOUCTBO;
JIBLL  — nornyeckaqa 3awmTa LWnH;

MT3 — makcumanbHasa ToKoBas 3awWmTa;

MOK  — mexayHapogHas anekTpoTexHu4eckas KoMmuccus;
HUO - HeucnpaBHOCTb Lienen OTKNIYEHMs BblknoyaTens,
O3Y - onepaTuBHOEe 3anomMuHatoLiee yCTponCTBO;

MOBM — nepcoHanbHas 3NEeKTPOHHAsA BbIMMCIIMTENbHAsA MaLLMHA;
P3A - penenHas 3awuTa n aBToMaTuKa;

PNB - pene nonoxeHnsa «BKIMKOYEHOy;
PMNO - pene nonoxeHna «OTKITKOYEHOy;

CON - cBeToaMOOHbBIN UHANKATOP;

THHIT — TpaHcdopmaTop HanpsKeHUst HyneBown nocnenoBaTenbHOCTY;
TClT — TOYe4HbI cBETOANOA;

TT — TpaHcdopmaTop TOKa;

TTHIN — TpaHcopmaTop TOKa HyneBou nocrnefoBaTesIbHOCTM.
1.2 HasHa4veHue n ob6nacTb NPUMEHeHUusA

1.2.1 YcTtponcTtBo npegHasHadeHO AnA NPUMEHEHUS B pacnpegenuTenbHbIX CeTsax
KapbepHbIX NUHWUA 3nekTponepedad (Bo3gyLUHbIX U KabenbHbIX) HanpskeHnem 3 —10kB ¢
N305IMPOBAHHON HEWTpPAanbtO. YCTPONCTBO BbINOMAHAET oyHKUmMn MT3 (C KOHTponiem TokoB ha3
A un C), HeHanpasrneHHon 3H3 (c koHTporem Toka 3lo) U HanpasneHHon 3H3 (C KOHTporem
Toka 3lo, HanpsbkeHns 3Uo 1 yrna casura a3 Mexagy HUMK). YCTPOMCTBO UMEET BCTPOEHHYHO
CXeMy LUYHTUPOBAHUA — [OeLYHTUPOBAHUA SNEKTPOMarHUTOB OTKIKYEHUS BbIKIoYaTens,
BbINMOSIHEHHYIO Ha CUMUCTOpax. YCTPOUCTBO MMeeT BCTPOEHHble (YHKLUUM XKypHana
cobbiTn n uucpposoro ocuunnorpada.

YCTPOMCTBO MOXET npuMeHATbCes Ans koHTpona 3H3 B ceTax €  pe3ncTUBHO-
3a3eMJIEHHbIMW HEUTpansaMM U B CeTAX C 3a3eMfleHMeM HeuTpanu 4depes Ayroracsimm
peakTop.

1.2.2 TlepeyeHb YHKUMA 3alimMTbl U aBTOMAaTMKK, peanM3oBaHHbIX B YCTPOWCTBE,
npueeaeH B Tabnuue 1.
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Tabnuua 1 — lNepeyveHb PyHKUMIA 3aLMTbl U aBTOMATUKK

HavmeHoBaHue 3HayeHune

MakcnmarnbHas Tokosas 3awmTa (MT3):
—  KOJIMYECTBO KOHTPOSMpyeMbIX a3 2
—  KOJIMYECTBO CTyNeHewn 3
— He3aBuCMMasi XapakKTepucTuka MT3-1, MT3-2, MT3-3
- 3aBUCMMblE€ XapaKTEPUCTUKM:

a) HopmarnbHO uHBepcHas (no M3K 255-4); MT3-3

6) cunbHo nHBepcHaa (no MOK 255-4); MT3-3

B) Ype3Bbl4anHO nHBepcHas (no M3AK 255-4); MT3-3

r) Tuna pene PT-80; MT3-3

A) Tmna pene PTB-1 MT3-3
- paboTa C yCKOpeHnem MT3-1, MT3-2
3awmTa oT 3aMblkaHui Ha 3emnto (3H3):
—  KOJIMYECTBO CTyneHewn 2
— HeHanpasrieHHas 3awmTa 3H3-1 n 3H3-2
— HanpasneHHas 3awwmrta (no 3lo, 3Uo 1 yrny mexay 3lo, 3H3-1
3Uo)
ABTOMaTmyeckoe nosTopHoe BktoveHue (AlNB) nocne paboThbl
MT3-1 unmn MT3-2:
—  KOJIMYECTBO CTyNeHewn 1
—  KOHTPOSb MOMOXEHUS BbIKNOYaTENS aa
— BO3MOXHOCTb BHELLUHEN BITOKMPOBKM aa
Jlornyeckaa cenektnsHocTb (J13LU) aa
®yHKuMs «Bxog Ha BbIxog» aa

1.2.3 Yctponcteo P3J1-04.601 BbINOMHEHO C YHMBEpPCAlbHbIM NMUTAHMEM, Kak OT Lienewn
ornepaTyMBHOrO ToKa, Tak U OT TOKOBbLIX Lenen B pexume K3, npuyem yCTpoMCTBO Takke nmeet
BCTPOEHHYIO CXEMY LUYHTUPOBAHUS/AELYHTUPOBAHNS ABYX TOKOBbIX KaTyLUeK BbIKoYaTens.

BHUMAHUE !

Mpn HanpskeHMM onepatuBHoro nutaHusas wMeHee 0,7 Uuwom CBETOAUOAHLIN
mHaukaTop (CAOWN) oTtkniovyaeTca, ANA CHMXKEHUA obLero aHepronoTpebrneHnsa, 1 BHOBb
BKItovaeTcs npu HanpsbkeHun 6onee 0,85 Uwom.

1.3 TexHu4YecKue AaHHble

1.3.1 TexHu4yeckne xapakTepUCTUKM YCTPOWUCTBA NpuBeaeHbl B Tabnvue 2.

Tabnuua 2 — TexHn4eckne xapakTepuCcTukm

HaumeHoBaHve napameTpa 3HayeHne

1. Tok da3bi (Ip)
a) HOMMHanbHbIA BTOPUYHLIN TOK, A 5
6) [Omanas3oH namepsieMbIX BTOPUYHbIX TOKOB, A 0,3-200
B) OCHOBHas MakcumaribHas OTHOCUTENbHAas NOrpeLHOCTb namepeHuns, % 5
r) AvanasoH 3HadYeHun koadpduumeHTa TpaHcopmaumm Toka (K ¢) 1-500
A) [OvanasoH yctaBok no Toky MT3 (B kpaTtHocTaX K ¢), A 0,5-125
€) [OWCKPeTHOCTb YCTaBKku (B eguHMLAX paspsga uHavkatopa) 1
X) TepMumyeckasd CTOMKOCTb TOKOBOW LiEnMu:

- 60-cekyHgHas, A 20

— l-cekyHgHas, A 150

- 0,1-cekyHgHas, A 250
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MpogomkeHne Tabnuubl 2

HaumeHoBaHWe napameTpa 3HayeHve
2. Tok HyneBow nocnepoBartenbHocTH (3lo)
a) HOMWHanbHbIN BTOPUYHbIV TOK, A 1
6) QAwanasoH n3mMepsieMbiX BTOPUYHbIX TOKOB, A 0,01-2
B) OCHOBHas MakcuMaribHasg OTHOCUTENbHAA NOrPeLHOCTb n3mepenns, % +5
r) [AuanasoH 3HayYyeHun koadpduumeHTa TpaHcdopmaumm Toka (K. o) 1-200
A) QAmanasoH yctaBok no Toky 3H3 (B kpaTHOCTAX K. o) 001-2
€) [OWCKPeTHOCTb yCTaBKkM (B eAuHuLax paspsga uHgukaropa) 1
X) Tepmuyeckasi CTOMKOCTb TOKOBOW LIEMMU:
- 60-cekyHgHas, A 4
— 1-cekyHgHas, A 40
3. HanpsikeHue HyneBow nocnegosartenbHocTH (3Uo)
a) HOMUHanbHoe 3HadeHue, B 100
6) QAwanasoH namepsiemMbix 3HavyeHun, B 5-180
B) OCHOBHasi MakCuMarnbHasa OTHOCUTENbHAA NOrpPeLHOCTb n3mepeHnsd, % +5
r) AwnanasoH ycTaBok no HanpsbkeHuto 3H3 (B kpaTHocTax K. u), B 5-150
A) ANCKPEeTHOCTb 3aJaHns ycTaBku, B 1
e) 60-cekyHOHas TepMuyeckasi CTOMKOCTb M3MepuTenbHon uenu, B 250
4. NMapameTpbl HanpaBneHHon 3H3 (B yrnoBbIX rpaaycax)
a) LMpPVMHA 30Hbl YYBCTBUTENBHOCTM +90
6) rucTepesunc (no obenm cTopoHam 30HbI HEYYBCTBUTENBHOCTM) 10
B) yron makcumarnbHOW YyBCTBUTEITbHOCTU 1-359
r) AWUCKPETHOCTb YCTaBKM yrmna MakCUMarbHOW YyBCTBUTESNBbHOCTYU 10
4) OCHOBHas NorpeLlHocTb namepenus yrna mexay 3Uo 1 3lo +5
5. UHTepBanbl BpemeHu (B ceKyHAaax)
a) AnanasoH KOHTPONMPYEMBbIX 3HAYEHUI 0,01 - 650
6) ocHoBHas MakcuManbHas abconoTHasa NOrpeLHOCTb U3MEPEHNS:
— B AmanasoHe KOHTposnimpyemblix 3HadyeHun ot 0,1 go 1 ¢ + 0,05
— B AmanasoHe KOHTposnmpyemblix 3HavyeHun ot 1,1 go 650 c +0,1
— OMCKPETHOCTb YCTaBKu (B eauHULAX paspsga nHankatopa) 1
6. OuckpeTtHble Bxoabl (OB)
a) konwudecteo [1B 6
6) HOMWHanNbHOE HanpsXXeHUe NepeMeHHOro, BbIMPAMITEHHOIO
NMOCTOSIHHOrO TOKa, B 220,110

B) anana3oH HaI'IpFI>I(eHI/II7I MOCTOAHHOIO, BbIMPAMITIEHHOIO NN NepeMeHHOro

TOKOB, MPW KOTOPbIX NMPONCXOASAT:
- cpabaTtbiBaHue, B

- oTnyckaHue, B

154 — 198 (220 B)
77 — 100 (110B)

110 — 66 (220 B)
55—33 (110 B)

r) BXOAHOE conpoTuBneHue, He 6onee, kKOMm 50

[) 3ajepxka peakuuy Ha U3MEHeHWe BXOLHOro curHana, ¢ 0,06

7. BbIxoabl (pene) gewyHTUPOBaHUA

KonnyecTBo perne AelwyHTUpoBaHUS C pa3MblKkaHWEM TOKOBOM Lienwu 2
[lnanasoH TOKOB LWYHTMPOBaHUs/ AeLyHTUPOBaHus, A 1,2-150,0
Tepmuyeckass CTOMKOCTb Lienen gelwyHTuposaHus A:

— B TeyeHne 0,1 ¢ 250
—BTeveHne 1c 150

— B TeveHue 60 c 20
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MpogomkeHne Tabnuubl 2

8. BbixoaHble pene (BP)
a) konudectso BP

6) KOMMyTauMOHHas CNOCOBHOCTb HAa NEPEMEHHOM TOKE: 6
— N0 HanpshkeHuto, He bonee, B 250
- No TOKy, He Bonee, A 5
— KOCWHYC yrra notepb (COsSQ), He MeHee 06
B) KOMMYyTaUMOHHAas CNOCOBHOCTb HA NOCTOSIHHOM TOKe: ’
— N0 HanpshkeHuto, He bonee, B 250
- No TOKy, He Bonee, A 04
— MNOCTOSIHHAsA BpeEMeHU Lienu Harpysku, He bornee, ¢ 0 ’03
9. dnekTponnTaHMe yCTpoucTBa
a) OT ueneun NepemMeHHOro Uy NOCTOAHHOIO OnepaTMBHOIO TOKa:
— HOMMHarnbHOEe HanpsxeHue, B; 220, 110

AnanasoH JoMnyCTUMbIX HanpsbkeHun, B;

90 — 264 (220 B)
45-132 (110B)

— HOMWHanbHasa noTpebnsemas MOLWHOCTb, He bonee, BA; 5

= YCTOWYMBOCTb K KpaTKOBPEMEHHbLIM NponagaHUsM HOMUHAbHOIO
nepemMeHHOro HanpsXXeHUsa NUTaHus, He MeHee, C; 0,5

= YCTOWYMBOCTb K KpaTKOBPEMEHHbLIM NponagaHusM HOMUHAsbHOIO
NMOCTOSAHHOIO HanpsXXeHUs NUTaHus, He MeHee, C 0,2
6) ot TokoBon uenu dasbl A unu C (c oTknodeHHbIM COAN):

— MWHMMAarbHbIA TOK OAHOU (ha3bl, A 4

- MakcumanbHas notpebnsemas mowHocTb, BA 5
10.3nemMeHTbl HAUKaLUN
a) KormyecTtBO ToYeyHbIx cBeToamnonos (TCU) 9
6) KkOnM4ecTBO 3HAKOMECT cBeToamoaHoro nHamkatopa (CAN) 10
11.NHTepdenchbl cBA3M (C ranbBaHNYECKON Pa3BSA3KON)
a) cs4asb c [MOBM USB (tTun B)
6) cBsaA3b c ACY RS-485
B) npoTokon obmeHa Modbus RTU
r) cKopocTb 0bMmeHa JaHHbIMK, KBUT /c 9,1/19,2 /38,4/ 76,8
4) KonuyectBo ycTtponcTts B cucteme ACY, He bonee 32

1.3.2 [ononHuTenbHble MOrpeLlHOCT U3MEPEHUSA TOKOB, HaNpPshKeHWs, yrna casura
¢da3 u BpPeEMEHHbIX WHTepBanoB He npeBblwaeTr 1% Ha kaxgble 10 °C OTHOCUTENBLHO

Temnepatypbl 20 °C.

1.3.3 YCTpOWCTBO He NOBpPEXOAETCs M NOXHO He cpabaTbiBaeT B Criyyasx:

— CHSATUA 1 NoJaym onepaTUBHOIO TOKA;
- nepepbIBOB NUTaHNUS NMOOON ANUTENBHOCTY;

- MpW, Hepas3pbIBHOM BO BPEMEHU, NEPEXOe C OOAHOro NUTaHUSA Ha ApYyroe.
1.3.4 YctpoictBo obecneuvMBaeT XpaHEHWe MnapamMeTpoB HACTPOEK W YCTaBOK B

Te4YyeHne Bcero cpoka CJ'Iy)K6bI, BHE 3aBNCUMOCTU OT HAITN4YnNA NNTaHUA.

1.3.5 Xop 4acoB pearnbHOro BPEMEHW COXPaHSIETCS NPV MponagaHuyM NUTaHus Ha

BpeMs He bonee 150 yacos.

1.3.6 YCTpoOWCTBO M3rotaBnuBaeTcs B KIIMMaTUYECKOM UCNOMHEHUN Y3 AN NOCTaBOK B

panoHbl C yMEPEHHbIM U xonogHbiM knumatom (no MOCT 15150-69);

yCTpOI7ICTBO npeoHasHa4eHo And yCTaHOBKM B MeCTax 3allUWEHHbIX OT nonagaHuda

OpbI3r BOAbI, Macen, aMynbCuin, BO34ENCTBUA NPAMbBIX COSTHEYHbIX fyden.

YCTPONCTBO AO0STHKHO 3KCMyaTMPOBAaTbCHA MPU Credylowmx rnapameTpax OKpyKaroLlewn

cpeabl:

7
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- [uanasoH paboumx Temnepatyp — oT MuHyc 40 go nntoc 55°C;

— OTHOCUTErbHas BNaXHOCTb OKpYyXatoLero Bosayxa — 4o 98% npu 25°C;

- artmocdepHoe gasneHve — ot 550 go 800 mm pT. CT.;

— OKpyXawulass cpefa — HeB3pblBOOMNacHasi, He coAepalwas TOKOMpOBOASALLEN
MbINN, arpeCcCMBHbIX NApPOB M ra3oB, paspyLlaroLwmX N30MALMI0 N MeTansbl;

1.3.7 Tlo ycToM4MBOCTM K BO3OEUCTBMIO BHELHUX MeXaHUYecKux pakTopoB
ycTpouncTBo cooteeTcTByeT rpynne M7 no TOCT 17516.1-90.

YCTPOWCTBO BblAEPXKUBAET CreayoLlme MakCumarbHble YCKOPEHWS:

- 3g - B AnanasoHe yactoT (5 — 15) l'y;
- 29 - B AnanasoHe yactoT (15 — 60) Iu;
- 1g - B AnanasoHe yactoT (60 — 100) Iu.

YCTPONCTBO BbIAEPXMBAET MHOroOKpaTHble Yyaapbl, OnUTeNbHOCTbIO (2 —20) Mc, C
yCKOpeHnem 3g.

Paboyee nonoxeHne 6noka B NpOCTPAHCTBE — FOPU30OHTAlbHOE YTOMMEHHOE.

1.3.8 ConpotmBneHne  um3onNAuMM  YCTPOUCTBA  COOTBETCTBYeT  psgy 3 Mo
OCTY 3020 —95. T[lpu HopmanbHbIXx  knumaTtudeckux ycnosusax (no FOCT 15150-69)
COMPOTUBIIEHME M3ONAUUN  MeXOY He3aBUCMMbIMK LIENSAMM  YCTPOWCTBA, W3MEPEHHOE
OMMeTpOoM ¢ HanpsbkeHnem 500 B, He meHee 50 Mom.

onekTpmyeckasl n3onaunsa He3aBUCUMbIX LIENEN YCTPONCTBA (KpoMe Lenen nHtepdencos
CBS31) BblaepxumnBaeT, B TedyeHue 60 c, ncnoitatensHoe HanpsikeHne 2000 B yactoTtom 50 Iu.

onekTpuyeckasl n3onsumsi He3aBUCUMbIX Lienen BblAep>KMBAET TPU MONOXUTENbHbIX Y
TpY OTpULATENbHbIX MMNYMbCa HaNPs>KeHNs Co cneaywuMm napaMmeTpamu:

- amnnutyga — 5,0 kB £10%;
- AnuTenbHOCTb nepegHero gpoHTa — 1,2 mkc +30%;
— [AnNuTenbHOCTb nonycnaga 3agHero poHTa — 50 Mkc £20%;
- ANUTENbHOCTb MHTEPBANoOB MexXay nmnynscamm — Sc.
K He3aBUCMMbIM LieNAM YCTPOMUCTBA OTHOCSATCS:
— BXOAHblE LEeNnu U3MepeHnst TOKOB U HaNPSPKEHWS;
- BXO[Hble Lenun onepaTtuBHOIO NUTaHWUS;
- uenun BP (coegnHeHHble BMeCTe KOHTaKTbl KOHTAKTHbIX FPynn O4HOro pene);
- uenun OB.

1.3.9 Onektpuyeckaa wu3onauus uenen wuHTepdgenco cBasnm (USB u RS-485)
YyCTPOMCTBA Bblaep>xmBaeT, B TedeHue 60 ¢, ncnoitatenoHoe HanpsbkeHne 1000 B yactoTom
50 Ny, a Takke MO TPU NONOXMUTENbHbBIX N OTpULLATENBHbLIX UMMYNbCa HANPSXKEHUS:

- amnnutygon — 1 kBx10%;

- AAnTenbHOCTbIO NnepeaHero gpoHTa — 1,2 Mkc £30%;

— ONNTenbHOCTbLIO nosycrnaga 3agHero opoHTta — 50 mke +20%;
— WHTepBanom cnegosaHusa — Sc.

1.4 OnucaHue KOHCTPYKLMUU

1.41 YCTpPOWCTBO BbLINOSIHEHO B MNPAMOYrOfIbHOM MeTanM4YeckoMm Kopryce U
npegHa3Ha4vyeHo Ans «yTOMMEHHOro» MOHTaxa B wkadax u penenHsix otcekax KPY ¢ 3agHum
npucoeanHeHneM npoBoaoB. Jlnuesasa naHenb yCTPOMCTBA MMeET cTeneHb 3awuTsl IP 41 (no
FOCT 14254-96), octanbHble YacTu kopnyca — IP 40, 3axumbl ana nogkrntodeHus — IP 20.

YcTaHOBOYHbIE 1 rabapuUTHbIE pa3Mepbl YCTPONCTBA NOKa3aHbl HAa pUCyHKax 1, 2, 4.

Macca ycTponcta He npeBblllaeT 2,8 Kr.

1.4.2 Bwg nepegHen naHenn YCTpPOWCTBA MOKasaH Ha pucyHke 1. Ha naHenu
pacnosioXeHbl:

- [AecAaTuMpaspsgHbln ceeToanoaHbin nHankatop (CAN);
— [eBATb TOYeuYHbIX cBeToanoaos (TCH);

— YeTbIpexKHOMoYHas KrnasunaTypa;

- pasbem USB gns nogkntoyeHns yctponctsea k N3BM.




YCTPOWCTBO PEJIEMHOW 3ALLNTHLI MMKPOMPOLIECCOPHOE P311-04.601

©

© ePEAciC
1

2 3 4 5 6 7 8

O PABOTA

[1]O]mT3-1(2)
[2|O[mT3-3
[3[Of3H3

] P31-04

|

]
[4]O]aes |

|

|

|

a0
25

[s]O]nss
BE)EES
[[Ofwo

[s] O ]BbikniouaTens|

)
2/
7\
2

68

180

PucyHok 1 — Bug yctponctea cnepeam

1.4.3 Bwp 3agHen naHenu ycTpoucTBa nokasaH Ha pucyHke 2. Ha naHenb BbiBeOEHbI
KOHTaKTbl ANA NOAKMIYEHNS cneayowmx Lenen:
— TOKOB W HanpshKeHus;
— onepaTMBHOIO NUTAHUS;
- BbIXOAHbIX pene (BP);
- [OMCKpeTHbIX Bxogos (OB);
- nopTta RS-485 (BMecTe ¢ TepMMHaNbHbIM PE3UCTOPOM).
Ha naHenu pacnonoxeH 60Nt Ans Nogknio4YeH1s 3aLmnTHOrO 3a3eMreHus.
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PucyHok 2 — Bug yctponctsa c3agm

1.4.4 Cxema nOAKMHYEHUS aHamnoroBblX CWUrHamoB, nNpu KanubpoBke W MNpPOBEpPKE
YyCTPOWNCTBA, NpMBeAeHa Ha pucyHke 3. Cxema nNpuMBOAMTCA B KQ4eCTBE CMpaBOYHOrO Matepuana u
pacrionaraeTcs Ha BepxHeuW CTOpoHe Koxyxa. BHumaHue! Ha npepanpustum-usroroButene
YCTPOMUCTBO KanuopyeTcA npu HyneBbIX 3Ha4YeHUsAX HavanbHbIX a3 u casura das
curHanos 3lo n 3Uo.

Cxema noaknioyYeHus BHeLHUX uenewn
O6wwuit npoBoA
3Uo
3lo

1A

[e]

e

37 38 39 40 41 42
——— : ——— Q= —— Q= — — O — — O — — O — — -

w
o
)
w
c
o

LA - KaTylka OTKNIOYeHUs BolKNouaTens (dasa A)
Lc - KaTyLwka oTkNo4eHUs BelknodaTens (dasa C)

PucyHok 3 — CxemMa nogknoyeHnst aHanoroBbIX CUrHanoB nNpu kannbposke n
npoBepKe yCTPONCTBa
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Cxema nogknoyeHuss BHewHuWx uenen Kk yctpouctsy P3J1-04.601 npuBegeHa B
npunoxeHun A.

1.45 Ha 60KOBYHO CTOPOHY KOXyXa HaHOCUTCA (pupMeHHast aTuUKeTKa C yKasaHuem
TMNa YCTPOUCTBA, HaMNpsXXeHUs ero nuTaHus, 3aBOACKOr0O HOMepa W [[aTbl Bblnycka.
PacnonoxeHve 3TUKEeTKN Ha KOXyXe NoKa3aHOo Ha pUCyHKe 4.

—

846
2B

PucyHok 4 — Bua yctponcTtea cboky

1.5 OnucaHue pabounx cpyHKLUN

1.5.1 [llepeyeHb GYHKUMIA 3aUTbl, aBTOMATUKN U CUTHANM3auuK, Ha3HAYEHHbIX Ha
TC[L, BP n [1B, npuBeaeH B Tabnuue 3.

Tabnuua 3 — NepeyveHb pyHKUMIA

3aKpenneHHbIe 3NIEMEHTDI
HanmeHoBaHue dyHKLMK
ynpaBfneHnsa | KOHTPOSS curHanuaaumm
OTKNYeHne BblkNoYaTens BP-1
BknoyeHune BbIKovaTens BP-4
3l BP-5
CurHanmnsauus BP-2
lNepenava curHana co Bxoga Ha BbIxoA BP-3
PIMO AB-1
PINB AB-2
YnpaeneHue paboton AlB OB-3
lNepenava curHana co Bxoga Ha BbIxoA 0B-4
lNepenava curHana co Bxoga Ha BbIxoA OB-5
[Nepenava curHana co Bxoga Ha BbIxo[ [1B-6

11
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MpogomkeHne Tabnuubl 3

Pabota MT3-1 n (unu) MT3-2 TC[O-1 (KpacHbIN, TPUITEPHO)
Pabota MT3-3 TC[1-2 (KpacHbIW, TPUITEPHO)
Pa6orta 3H3 TC[O-3 (KpacHbIN, TPUITEPHO)
Bbicokuii ypoBeHb curHana Ha [1B-4 TC[I-4 (KpacHbIN, TPUITEPHO)
Bbicokun ypoBeHb curHana Ha [1B-5 TC[O-5 (KpacHbIN, TPUITEPHO)
Bbicokun ypoBeHb curHana Ha [1B-6 TC[O-6 (KpacHbIN, TPUITEPHO)
HUO TCO-7 (KpacHbIN, IMHENHO)
BoikntovaTtenb «BKITKOYEH» TC[I-8 (KpacHbIN, IMHENHO)
Boikntovatenb « OTKJTHOYEH» TC[I-8 (3eneHbIn, IMHENHO)

TpurrepHble pexumbl pabotel OB v TCL npegnonaratoT MX BKIAOYEHUE YNpPaBASOLLMM
CUrHanoMm u yaepxaHue, BO BKIOYEHHOM COCTOSIHUW, 4O BbINOSIHEHMSA KBUTMPOBaHMSA (cOpoca).
NunHenHble pexumbl paboTtsl BP n TCL npegnonaratoT, YTO OHWM BKMOYAKOTCH M OTKOYAOTCS
CVMHXPOHHO C AENCTBMAMM yNpaBnsAloLwmx curHanos. UMnynbcHble pexnmbl pabotel BP n TCL,
npegnonararT UX BKAOYEHME YNPaBSIOWUMM CUTHaNamm n oTknioYeHe no npowectesmm 1 c.

1.5.2 MakcumanbHas TokoBas 3awmTa (MT3)

B ycrtponctee peanusoBaHbl Tpu ctyneHn MT3 (MT3-1, MT3-2, MT3-3), KkoTopble
BbIMONHAOT criexeHue 3a Tokamu pa3 A u C. JTiobasa n3 ctyneHen MoxeT 6biTb oTKMoYeHa. [Ans
KakOoWn CTyneHu 3a4atoTcs CBOW YCTaBKM MO TOKY M BpeMeHn cpabatbiBaHus. CtyneHn MT3-1 u
MT3-2 uMeloT TONMbKO HE3aBUCUMbIE BPEMSTOKOBbIE XapaKTEPUCTUKM cpabaTbiBaHus, a
Xapaktepuctuky cpabatbiBaHua MT3-3 MOXHO BbIbpaTb U3 crneayowero psga: HesaBucumas,
HOpMarnbHO WHBEpCHas (3aBuMcMMasi), CUIbHO WHBEPCHas (3aBucuMMasi), 4pesBblHaiHO
nHBepcHas (3aBncumas), Tuna pene PTB-1 (3aBucumasi), Tmna pene PT-80 (3aBucumas).

Ecnn TOoK B NMUHMM NpeBbICUT 3HayeHue yctaBknm no Toky MT3 Ha Bpemsa Gonee
0,04 c, 10 npousongetr nyck MT3. B mMomeHT nycka MT3 3ambikaloTCA KOHTaKThl
BP-5 «J13Ll» n 3anyckaeTcs nporpaMMHbIN TanmMmep Bblaepxku spemeHn MT3. Ecnn Tok B
NUHUK npeBbILAaeT ycTaBky no Toky MT3 B TeuyeHne Bcen Bbiaepku BpemeHn MT3, 1o
npoucxogut cpabateiBaHne MT3. CpabaTteiBaHua MT3 He ByaeT, ecnv TOK B NMHUM cnageT
Hwke 3Ha4veHus 0,8lycr 4O OKOHYaHMS BblAEPXKKM BpemeHn MT3.

Mo dakty pabotel MT3-1, MT3-2 u MT3-3 moryt cpabaTbiBaTb, €CAU OHMU
akTusmpoBaHbl, BP-1 «OTKJ1 BbikntovaTtensa» u BP-2 «CurHanusauna». (BHumaHue! lNpu
cpabambieaHuu BP-1 npoucxodum OJQewyHmupogaHue KamyweK OMKI/IHYeHUs
eblknroYamernsi. [JewyHmupoegaHue ebinosiHsemcsi 00 mex rnop, noka KoHmakmsi BP-1
Haxo0simcsi 8 3aMKHymom cocmosiHuu). o dakty pabotel MT3-3 moxeT cpabaTbiBaTb,
€CNnn OHO aKkTMBMpOBaHoO, pene BP-3. Xapaktep cpabaTbiBaHUA Kaxgoro pene (OTKMYeEHO,
UMMYNbCHbLIN, JIMHEWHbIA, TPUITEPHbIN) OT Kaxgon ctyneHn MT3 3agaeTtcs  npwu
KOHUrypupoBaHUM YCTPOUCTBA.

CryneHn MT3-1 n MT3-2 moryt pabotatb C yckopeHuem. [Mpu 3TOM paHXupytoTcs,
obwue onsa obenx cTyneHen, yCcTtaBku NO BPEMEHN BBOAA YCKOPEHUSA U BPEMEHU YCKOPEHUS.
OTcyeT BpemeHM BBOLA YCKOPEHUSI Ha4YMHaAETCA C MOMEHTa MepekrniovYeHna curHana Ha
[OB-1 «PlMO» OT HM3KOro YypoBHS K BbICOKOMY. [lpn BKfoYeHMM nmHUM Ha K3 3awuta
cpaboTaeT C YCKOpEHMEM, eCcnn curHam BbICOKOro ypoBHs Ha [B-2 «PlB» nossunca ao
NCTeYeHUss BpeMeHn BBOAa yCKopeHus. Ecnu yctaBka no BpemeHn MT3 MeHbLUe ycTaBku no
BPEMEHN YCKOPEHUS, TO paboTaeT MeHbLUAsa U3 YyCTaBOK.

YcTtaBkm no Toky MT3 3agatoTcst TONbKO B NEPBUYHBIX 3HA4YEHMsIX Toka. [ns aToro B
pasgene MeHto «llapameTpbl» HEO6X0OMMO BBECTU KOI(MPUUMEHT TpaHcopmaummn asHoro
Toka (KTT®), KOTOpbIN YNCNEHHO PaBEH OTHOLLUEHNIO HOMUHANBHOIO TOKa NEPBUYHON OOMOTKM
K HOMMHanbHOMY TOKY (5A) BTOpMYHOM OOMOTKM NMHEWHOro TpaHcopmaTopa Toka. [pu
BBOZE 3TOro napameTpa YCTPOMCTBO aBTOMAaTUYeCKn yCTaHaBNMBaeT AManasoH AOMYyCTUMbIX
3Ha4yeHU YCTaBOK W pasmepHoCTb BenuyuH (A —amnepsl, K- kunoamnepsi). B cnyvae
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BbIxOA4a 3a npeaenbl A0NyCTUMbIX 3HAaYEHUIN YCTaBOK YCTPOMCTBO BblgaeT coobuieHne «Err».
[vanasoHbl 4ONYCTUMbIX 3HAaYEHUI BENNYMH CrieayloLume:
- Ko3hpnumeHT TpaHcghopmauum dasHoro Toka (KTTP) — (1 — 500);
- yctaka no Toky MT3 — (0,3 — 125)x KTT®.
a) CrtyneHb MT3-1 Bkntoyaetcq, ecnu B pasgene meHio «KOHOUIM» B ctpoke «1M.»
Ha no3nuumn «7» 3agaTb 3Ha4veHune «1». Npu 3agaHmm 3HaveHna «0» — MT3-1 oTknovaeTcs.
Pexum pabotbl pene BP-1 ot MT3-1 3agaetcs B pasgene meHio «kKOHOUIM» B cTpoke
«1M.» Ha no3nuum «3» B BUAE:
- «0» - He paboTaer;
- «1» - paboTaeT B TPUITEPHOM PEXUME;
- «2» - paboTaeT B NIMHENHOM PEXNME;
- «3» - paboTaeT B MUMMNYMbCHOM pexunme.
Mpu kaxgom cpabaTbiBaHMM pene BP-1 BbinonHsieTcs 3anucb napameTpoB HOBOW
aBapuu B 3HeproHe3aBUCMMOMN NaMATN YCTPONCTBA.
Pexum pabotbl pene BP-2 ot MT3-1 3agaetcsa B pasgene meHo «KKOHOUIM» B cTpoke
«1M.» Ha no3uunmn «4» B BUAOeE:
- «0» - He paboTaerT;
- «1» - paboTaeT B TPUITEPHOM PEXUME;
- «2» - paboTaeT B IMHENHOM PEXUME;
- «3» - paboTaeT B UMMYyNIbCHOM peXxnme.
Yckopenne MT3-1 3apaetcsa B pasgene meHio «KOHOUIM» B cTtpoke «1M.» Ha no3nuum
«10» B BMAe:
-  «0» - oTKNtOYEHO;
=  «1» - BKIOYEHO.
YctaBka no toky MT3-1 3agaetca B pasgene meHiwo «YCTABKU» B ctpoke «1M.» Ha
no3numax «3 — 5» B aBCONOTHbLIX 3HAYEHMSIX NEPBUYHOIO TOKa TpaHcdopmaTopa.
YctaBka no BpemeHn MT3-1 3agaetca B pasgene meHio «YCTABKW» B cTpoke «1M.» Ha
no3numax «7 — 9» B cekyHgax.
MT3-1 6yget pabotate ¢ yckopeHuem, ecnvn B pa3sgene mMeHo «KOHOUIM» B cTpoke
«1M.» Ha no3mumm «10» ycTaHoBUTbL «1». [1pn ycTaHoBKe «0» — yCcKOpeHue OTKo4aeTcs.
YcTaBku No BPpEMEHN BBOAA YCKOPEHUS U BpeMeHU yckopeHust pabotatoT ana MT3-1 un
MT3-2 n 3apatotca B pasgene meHio «YCTABKW» B ctpoke «YC.» Ha nos3uuusx «3 —5» n
«7 — 9», COOTBETCTBEHHO.
6) CryneHb MT3-2 Bkntovaetcd, ecnun B pasgene meHio «KOH®UIM» B cTpoke «2M.»
Ha no3uummn «7» yctaHoBuUTb «1». Npu yctaHoBke «0» — MT3-2 oTkniovaeTcs.
Pexum pabotbl pene BP-1 ot MT3-2 3agaetcsa B pasgene meHio «KKOHOUIM» B cTpoke
«2M.» Ha no3nummn «3» B BUAE:
- «0» - He paboTaerT;
- «1» - paboTaeT B TPUITEPHOM PEXUME;
- «2» - paboTaeTt B IMHENHOM PEXUME;
- «3» - paboTaeT B UMMYyNIbCHOM peXxnme.
Mpn kaxpgom cpabaTtbiBaHuM pene BP-1 BbinonHaeTcsa 3anucb napamMeTpoB HOBOW
aBapuun B 3HEProHe3aBUCUMOWN NamMATU YCTPOUCTBA.
Pexum pabotbl pene BP-2 ot MT3-2 3agaetcs B pasgene meHio «kKOHOUIM» B cTpoke
«2M.» Ha no3nunun «4» B BUAeE:
- «0» - He paboTaer;
- «1» - paboTaeT B TPUITEPHOM PEXUME;
- «2» - paboTaeT B IMHENHOM PEXMME;
- «3» - paboTaeT B UMMYyNbCHOM peXxnme.
YcrtaBka no Toky MT3-2 3agaetca B pasgene meHiwo «YCTABKW» B ctpoke «2M.» Ha
no3numax «3 — 5» B abCONKOTHbLIX 3HAYEHMSIX NMEPBUYHOIO TOKa TpaHcdopmaTopa.
YctaBka no BpemeHn MT3-2 3agaetca B pasgene meHio «YCTABKW» B cTpoke «2M.» Ha
no3numax «7 — 9» B cekyHgax.
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MT3-2 moxeT paboTaTb € ycKopeHueMm, ecnu B pasgene meHio «KOHDUIM» B cTpoke
«2M.» Ha nosuummn «10» 3agaHo 3HauveHue «1». [lNpu 3apgaHum 3HadveHna «0» — MT3-2
paboTaeT 6e3 yckopeHums.

B) CtyneHb MT3-3 Bkntovaetcs, ecnv B pasgerne meHio «kKOHOUIM» B cTpoke «3M.»
Ha no3uummn «7» yctaHoBuTb «1». Npu yctaHoBke «0» — MT3-3 oTkniovaeTcs.

Pexum pabotbl pene BP-1 ot MT3-3 3agaetcsa B pasgene meHio «KKOHOUIM» B cTpoke
«3M.» Ha no3mymn «3» B BUIE:

- «0» - He paboTaerT;

- «1» - paboTaeT B TPUITEPHOM PEXUME;
- «2» - paboTaeTt B IMHENHOM PEXUME;

- «3» - paboTaeT B UMMYfbCHOM pexume.

Mpn kaxpgom cpabaTtbiBaHuM pene BP-1 BbinonHAeTcsa 3anucb napamMeTpoB HOBOW
aBapuun B 3HEProHe3aBUCUMOW NamMAaTU YCTPOUCTBA.

Pexum pabotbl pene BP-2 ot MT3-3 3agaetcs B pasgene meHio «kKOHOUIM» B cTpoke
«3M.» Ha no3uummn «4» B BUAOeE:

- «0» - He paboTaer;

- «1» - paboTaeT B TPUITEPHOM pEXUME;
- «2» - paboTaeT B IMHENHOM PEXMME;

- «3» - paboTaeT B UMMYfbCHOM pexume.

Pexum pabotel pene BP-3 ot MT3-3 3agaetcs B pasgene meHio «kKOHOUIM» B cTpoke
«3M.» Ha no3uummn «5» B BUAIeE:

- «0» - He paboTaer;

- «1» - paboTaeT B TPUITEPHOM PEXUME;
- «2» - paboTaeTt B IMHENHOM PEXUME;

- «3» - paboTaeT B MUMMNYMbCHOM pexunme.

Tun BpeMs-TOKOBOW XapakTepucTukm cpabatbiBaHna MT3-3 3agaetcs B pa3genie MeHto
«KOHDUIM» B cTpoke «3M.» Ha no3nuumn «9» B BUAE:

- «0» - He3aBucuMasg;

- «1» - 3aBMCUMasi HOpMarbHO MHBepcHas (no M3K255-4);

- «2» - 3aBMCUMasi CUITbHO MHBepcHasa (no MOK255-4);

- «3» - 3aBMCUMast Ype3sBblHanHoO nHBepcHasi (no MOK255-4);
- «4» - 3aBucumas tuna pene PTB-1,

- «b5» - 3aBucnmasn tmna pene PT-80.

YcrtaBka no Ttoky MT3-3 3agaetca B pasgene meHiwo «YCTABKW» B ctpoke «3M.» Ha
no3uumsx «3 — 5» B abCOMNOTHBIX 3HAYEHNAX NEPBUYHOIO TOKa TpaHcdopMaTopa.

YctaBka no BpemeHn MT3-3 3agaetca B pasgene meHio «YCTABKW» B cTpoke «3M.» Ha
no3numax «7 — 9» B cekyHgax.

"padmkn 3aBUCUMBIX BPEMS-TOKOBbIX XapaKTepUCTUK npuseneHbl Ha pucyHkax b.1 — B.5
B npunoxeHun b. HopmupoBaHHble 3Ha4yeHUs BpemMeHn cpabaTbiBaHUA ONS 3aBUCUMbIX
BPEMSA-TOKOBbIX XapakTepPUCTUK NnpueedeHsbl B Tabnuue b.1 B Mpunoxenun b.

1.5.3 3awmTa oT 3aMbikaHMK Ha 3emnio (3H3)

B ycTponcTBe peanusoBaHo ABa Tvna 3awmT oT ogHodasHbix 3H3:
— HeHanpaBfieHHasi — C KOHTPOJSIEM BENNYUNHBI TOKa 3lo OCHOBHOW 4acTOThl;
— HanpaBfieHHasa — C KOHTponeM Benu4uuH Toka 3lo 1 HanpsbkeHnst 3Uo n hasoBomy
COBUTY MEeXAy HUMN.
B yctponctse peanusoBaHbl ase ctynenn 3H3 (3H3-1 n 3H3-2). 3H3-1 umeet gga
pexunma paboTbl — HEHaNpaBreHHas UNn HanpaeneHHas, a 3H3-2 — TonNbko HeHanpaBneHHas.
B pexume HeHanpaeneHHou 3H3 yCTPOWCTBO KOHTpPONMpYyeT TOK, MOCTynawLwwui C
nameputenosHoro TTHI. YctaBka no Toky cpabatbiBaHus 3H3 3agaetca B NepBUYHbLIX
3HauveHunax Ttoka 3lo. Ecnm pabounn Ttok 3lo npeBbIlWaeT 3HayYeHMe yCTaBkM Ha Bpems Gonee
0,02 ¢, 10 npoucxoamnt nyck 3H3. lNMpn aTom 3anyckaeTcss NPOrpaMMHbLIN TalMep BblOEPXKKN
Bpemenun 3H3. Ecnun paboumni Tok 3lo NpeBbILaeT yCTaBKy B TEYEHME BCEWN BbIAEPXKKN BPEMEHM
3H3, 10 BbINONHsAeTca pabota 3HS3. MNMpu pabote 3H3-1 moryT cpabaTbiBaTb, €Cnn OHU
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aktmempoBaHbl, perne BP-1 «OTKJ1 Bblknovatensa» u  pene BP-2 «CurHanusauusy».
OdHoepeMmeHHO co cpabambieaHuem BP-1 npoucxodum OewyHmMupogaHue Kamyulek
omknroYeHusi ebiknoYamens. [lpn pabote 3H3-2 wmoryt cpabaTbiBaTb, €CNM  OHM
akTmBupoBaHbl, pene BP-2 «CurHanunsauus» n pene BP-3. Xapaktep cpabaTbiBaHUS Kagoro
pene (OTKIOYEHO, UMMNYIbCHbLIW, JIMHENHBLIN, TPUITEPHbLIN) 3a4aeTcd, OTAEeNbHO ANS KaKOou
ctyneHn 3H3, npu KOHUrypnpoBaHum yCTponcTaa.

B pexvme HanpaesieHHou 3H3 ycTpoMCTBO KOHTponupyeT Tok 3lo, NOCTynawowumn ¢
nameputensHoro TTHI1, HanpskeHne 3Uo, noctynatwee ¢ nameputensHoro THHIT v casur
da3 mexay curHanamm 3Uo 1 3lo. MNyck 3H3 BbINONHAETCHA NpU YCNOBUX, YTO 3HAYEHUS TOKa
3lo n HanpsxeHna 3Uo OOHOBPEMEHHO MpeBbILAT COOTBETCTBYOLWME YCTaBku, a
HanpaBneHne BeKTopa TOKa OKaXeTCA BHE CeKTopa, OrPaHW4YEeHHOro 3HaYeHUsIMU YrnoB
(pmux90°). 3HayYeHne yrna MakcumanbHOW YyBCTBUTENBHOCTU (Pmy) 3adaeTcs ycTaBkon. [ns
NpeaoTBpaLLeHNs NOXHbIX cpabaTbiBaHWA, HA rpaHMLAX pa3gesioB CEKTOPOB YyBCTBUTENBHOCTU
N HEYYBCTBUTENBLHOCTU, BBEAEHDI rMCTEPE3nChl Mo yriy BennymHon 10 yrioBbIX rpagycos.

a) Crtynenb 3H3-1 BknioyaeTcs, ecnu B pasgene meHo «KOHOUIM» B cTpoke «13.» Ha
no3vumn «7» 3agatb 3HadeHue «1». [Npn 3agaHum 3HadeHus «0» — 3H3-1 oTkntoyaeTcs.

Pexum pabotel BP-1 ot 3H3-1 3agaetca B pa3gene meHio «KOHOUM» B cTpoke «13.»
Ha no3nuunm «3» B BUAE:

- «0» - He paboTaer;

- «1» - paboTaeT B TPUITEPHOM PEXMME;
- «2» - paboTaeT B IMHENHOM PEXUME;

- «3» - paboTaeT B MUMMNYMbCHOM pexXunme.

Mpu kaxgom cpabaTbiBaHMM pene BP-1 BbinonHsieTcs 3anucb napameTpoB HOBOM
aBapuu B 3HepProHe3aBUCMMOMN NaMATN YCTPONCTBA.

Pexum pabotbl BP-2 ot 3H3-1 3apaetca B pasgene meHio «KOHOUIM» B cTpoke «13.»
Ha no3nuum «4» B BUAE:

- «0» - He paboTaerT;

- «1» - paboTaeT B TPUITEPHOM PEXUME;
- «2» - paboTaeT B IMHENHOM pPEXUME;

- «3» - paboTaeT B MUMMNYMbCHOM pexunme.

HanpaeneHHocTb 3H3-1 3apaetca B pasgene MeHio «KOHOUIM» B ctpoke «13.» Ha
no3uuum «10» B BMAeE:

- «0» - OTKNIOYEHE;
— «1» - BKNKOYeHa.

Ecnun 3H3-1 — HeHanpaBneHHas, To yctaBka no Toky 3H3-1 3agaetca B pasgene MeHio
«YCTABKWN» B cTpoke «13.» Ha no3numax «3 —5» B abCOMOTHbIX 3HAYEHUAX MEePBUYHOrO
Toka TTHI. YctaBka no BpemeHn 3H3-1 3agaetca B pasgene meHo «YCTABKW» B cTpoke
«13.» Ha no3uumax «7 — 9» B cekyHaax.

Ecnun 3H3-1 — HanpaBneHHasa 3awimTa, TO yCTaBku rno Toky u BpemeHn 3H3-1 3apatoTcs,
Kak ykasaHo B npegpigyliem absaue. YcTaBka MO HanpshKeHWO 3adaeTcs B pasferne MeHro
«YCTABKN» BO BTOpon cTpoke «13.» Ha no3vumax «3 —5» B abCOMOTHbIX 3HAYEeHUAX
nepsuyHoro HanpsbkeHna THHIT. YcraBka no yrny MakcMmManbHOWM YyBCTBUTENbHOCTU
3agaetca B pasgene MmeHio «YCTABKW» Bo BTOpon CcTpoke «13.» Ha no3uumax «7 —9» B
YrnoBbIX rpagycax.

6) CrtyneHb 3H3-2 BknoyaeTcs, ecnu B pasgene meHio «kKOHOUIM» B cTpoke «23.» Ha
no3vummn «7» 3agatb 3HadeHue «1». [Npn 3agaHum 3HadeHus «0» — 3H3-1 oTkntoyaeTcs.

Pexum pabotel BP-2 o1 3H3-2 3apgaetcs B pasgene meHio «KOH®UIM» B cTpoke «23.»
Ha no3nuun «4» B BUAE:

- «0» - He paboTaer;

- «1» - paboTaeT B TPUITEPHOM PEXMME;
- «2» - paboTaeT B IMHENHOM PEXMME;

- «3» - paboTaeT B UMMYyNIbCHOM peXnme.

Pexunm paboTtbl BP-30T 3H3-2 3apaeTcs B pasgene meHio «kKOHOUIM» B cTpoke «23.» Ha
nosmummn «5» B BUAE:
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- «0» - He paboTaerT;
- «1» - paboTaeT B TPUITEPHOM PEXMME;
- «2» - paboTaeT B IMHENHOM PEXUME;
- «3» - paboTaeT B UMMYyNIbCHOM peXnme.
YctaBka no Toky 3H3-2 3apgaetca B pasgene meHw «YCTABKU» B cTpoke «23.» Ha
no3numsax «3 — 5» B abCOMOTHbIX 3HAYEHUsIX nepBmnYHoOro Toka TTHI.
YctaBka no spemeHn 3H3-2 3apgaetca B pasgene meHo «YCTABKW» B cTpoke «23.» Ha
no3numax «7 — 9» B cekyHgax.

1.5.4 ABTOMaTMyeckoe NoBTOpHoe BKnro4veHue (AlB)

BrumaHue! YcnoBuem pabotbl AlB siBnsietca Hanuume 6ecnepebovHOro nutaHusA
obopyaoBaHusA NOoACTaHLUMN.

a) B yctponctse peanusoBaHa ¢pyHKumua ogHokpaTtHoro AlB.

Livkn AlNB, nocne pabotbl MT3-1, pa3pelueH, ecnu B pasgene meHto «KOHDOUIM», B cTpoke
«1M.», Ha No3uummn «8» 3a4aHoO 3HadeHne «1». 3HaveHne «0» — 3anpeLlaeTt AlB nocne MT3-1.

Livkn AlNB, nocne pabotbl MT3-2, pa3pelueH, ecnu B pasgene meHto «KOHOUIM», B cTpoke
«2M.», Ha no3uummn «8» 3agaHo 3HadeHne «1». 3HaveHne «0» — 3anpellaeTt AlB nocne MT3-2.

YctaBkm no Bpemenu nogrotoskn AlNB n Bpemenn AlNB 3apatotcs B pasgerne MeHo
«YCTABKWM», B cTpoke «[NB» Ha no3muusax «3 — 5» n «7 — 9», COOTBETCTBEHHO.

Mo okoH4aHun ycnewHoro umkna AlNB koHTakTel BP-4 (BKnoyeHuwe BbiknovaTens)
3amblKatloTcs Ha Bpems 1 c.

Mo dhakty pabotbl AlMNB moxeT cpabaTtbiBaTb, B MMMyfNbCHOM pexume, pene BP-2
(«CurHanunsaums»). [ns atoro Heobxoammo, 4Ttobbl B pasgene meHwo «KOHOUIM», B cTpoke
«HL.», Ha no3uuumn «4» 6GbINO yCcTaHOBNEHO 3HadeHue «3». [pu ycTtaHoBKe NOOLIX OpYyrnx
3HayeHun — pene BP-2 cpabatbiBaTb He ByaeT.

6) B ycTtponctBe peanusoBaHa QyHKUMS BHewHen 6OnokupoBku AlB, kotopas
pabotaeT npu ycnoBun paspeweHns AlNB nocne MT3-1, u (unn) MT3-2. Xapaktep
ynpasneHusa 6noknposkon AlNB no curHany Ha [B-3 3apaetca B pasgene meHio « KOHOUIM»,
B CTpoke «3B.», Ha no3uumn «10» B cnegywouiem smae:

- «0» - 6noknpoBka AlNB — omksroyeHa;
- «1» - 6nokuposka AlNB — No 8bICOKOMY YpOBHIO CUrHanNa;
- «2» - 6bnokmposka AlNB — no HU3KOMY YpOBHIO CUrHana.
B) Pa60Tb| AlB He byperT, ecnu:
MT3 oTpaboTtana nocne BKIIOYEHUSA BbIKMOYaTENS HA aBapUNHYO NNHUIO;
- MTS3 oTpaboTana c ycKopeHuewm;
- nyck MT3 npousoLuen B Te4eHMe BblAEPKKN BpeMeHn noarotoskn AllB;
- BP-1 («OTknoyeHne BbiKnoyaTensa») HACTPOEHO Ha TPUITEPHbBIN peXxuM paboThbl;
- B TeudeHue Bblaepkkn BpeMmenun AlB nosisuncsa curHan 6nokuposkn AlB.

1.5.5 Jlornyeckas cenekTuBHocTb (J13LL)

B momeHT nycka MT3-1 unn MT3-2 3ambikatoTca KoHTakTbl pene BP-5 («J13LWy),
KOTOpble YOEPXMBAKTCA B 3aMKHYTOM COCTOSiHAM OO MOMeHTa pabotel MT3, wnu po
CHWXXEHUS TOKa HWXe YCTaBKW.

1.5.6 KoHTponb HeucnpaBHoOCTU Lenen oTkntroveHus (HLIO)

Ona koHtpona HLO Heobxogmmo, 4ToObl ¢ GNOK-KOHTAKTOB BbIKIKOYMATENS NOCTynanu
cnegyrowme curHansi:
- «PlNO» Ha OB-1;
- «PlNB» nHa [B-2.
HLO dukeupyetcsa, ecnm Ha [OB-1 n [OB-2 npucytcteytoT, B TevyeHne 0,6 ¢, curHansl
O[WHAaKOBbIX YPOBHEWN.
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Mpu dukcaunn HLUO 6Gnokupyetcs pabota AlNB un nepegava curHana ¢ [B-5 Ha BP-4
(«BKI1 BbIkntovaTens»).

1.5.7 ®yHKuma «Bxoa Ha Bbixoa»

OTa (pyHKUMA OaeT BO3MOXHOCTb ynpaBnatb BP curHanamun, noctynawowumn Ha [OB.
[anee cunTtaeTcs, YTO NOSIOXUTESbHBIN DPOHT YNPaBNAOLEro curHana — 3To ero nepexoq ot
HW3KOro YPOBHS K BICOKOMY, @ OTpMUaTENbHbIN (PPOHT — OT BbICOKOTO K HU3KOMY.

a) YnpaeneHue pabomoii BP-1, BP-2 u BP-3 no cuzHany Ha []B-4.

KoHTakTbl pene 6yayT 3amblkaTbCsa MO MOMOXUTENBHOMY (DPOHTY CUrHana ynpasneHus,
ecnn B pa3sgene meHio «kKOHOUIM» B cTpoke «4B.» Ha noauumm «10» yctaHoButb «0x». lMpun
yCTaHOBKe «1» — KOHTakTbl pene 6yayT 3amblkaTbCA MO OTpuuaTeNlbHOMY (OPOHTY curHana
yrnpaBneHus.

Pexumbl pabotel BP-1, BP-2, BP-3 yctaHaBnueatotca B pasgene meHio «KKOHOUIM» B
cTpoke «4B.» Ha No3nMunsax, COOTBETCTBEHHO, «3», «4», «5» B cnegywuwiem smge:

- «0» - He paboTaerT;

- «1» - paboTaeT B TPUITEPHOM PEXUME;
- «2» - paboTaeT B IMHENHOM PEXMME;

- «3» - paboTaeT B UMMYyNIbCHOM peXxnme.

B MomeHT cpabaTbiBaHua BP-1 npoucxoant cdumkcauma Ha COW MrHOBEHHbIX 3HAYeHUI
TOKOB, HanpsbKeHNs 1 KaneHgapHoro 3Ha4YeHnsa BpeMEHM.

Bpema 3agepxku (B cekyHOax) nNpoxXoxaeHus ynpasnsawouwero curHana c¢ [B-4
ycTaHaBnmBaeTcs B pasgene meHo «YCTABKW» B cTpoke «4B.» Ha Nno3numsx «7» — «10».

OpHoBpemeHHO co cpabaTbiBaHnem BP-1 npoucxoguT AellyHTUpOBaHWE KaTyllek
OTKIMOYEHUS BbIKIOYaTENS.

6) YnpaeneHue pabomolii BP-2, BP-4 no cuzHany Ha [B-5.

KoHTakTbl pene 6yayT 3amblkaTbCsA MO MOMOXUTENBbHOMY (DPOHTY CUrHana ynpasneHus,
ecnn B pa3sgene meHio «kKOHOUIM» B cTpoke «5B.» Ha noauumm «10» yctaHoButb «O». Mpwn
yCTaHOBKe «1» — KOHTakTbl pene 6yayT 3amblkaTbCA MO OTpuuaTenlbHOMY (OPOHTY curHana
yrnpaBneHus.

Pexunmbl pabotel BP-2 n BP-4 yctaHaBnuatoTcs B pasgene meHio « KOHOUIM» B cTpoke
«5B.» Ha NO3NUUAX, COOTBETCTBEHHO, «4» N «6» B criegyollem Buae:

- «0» - He paboTaerT;

- «1» - paboTaeT B TPUITEPHOM PEXUME;
- «2» - paboTaeT B IMHENHOM pPEXUME;

- «3» - paboTaeT B MUMMNYMbCHOM pexunme.

Bpema 3apgepxku (B cekyHOax) MpOXoXAeHus ynpasnswouwiero curHana ¢ [OB-5
ycTaHaBnumBaeTca B pasgene meHo «YCTABKWM» B cTpoke «5B.» Ha Nno3numsx «7» — «10».

B) YnpaeneHue pabomou BP-1, BP-2, BP-3 no cuzHany Ha []B-6.

KoHTakTbl pene 6yayT 3amblkaTbCA MO MOMNOXUTENbHOMY (PPOHTY CuUrHana, ecnv B
pasgene meHo «KOHOUIM» B cTpoke «6B.» Ha no3nyumn «10» yctaHoBuTb «0». [pu ycTaHoBKe
«1» — KOHTaKTbl pene ByayT 3amblkaTbCs NO oTpuUaTenbHOMY (PpOHTY curHana.

Pexumbl pabotel BP-1, BP-2, BP-3 yctaHaBsnuBaeTca B pasgene meHo «KOHOUIM» B
CTpoke «6B.» Ha no3mumnsax, COOTBETCTBEHHO, «3», «4», «5» B criegyoLwlem Buae:

- «0» - He paboTaer;

- «1» - paboTaeT B TPUITEPHOM PEXUME;
- «2» - paboTaeT B IMHENHOM PEXMME;

- «3» - paboTaeT B UMMyNIbCHOM peXxnme.

B MomeHT cpabaTbiBaHua BP-1 npoucxoant dumkcauma Ha COW MrHOBEHHbIX 3HAYeHU
TOKOB, HanpsbKeHNs 1 KaneH4apHoro 3Ha4YeHnsa BpeEMEHM.

Bpema 3apgepxku (B cekyHOax) MpOXOXAeHus ynpaenswouwiero curHana c  [1B-6
ycTaHaBnumBaeTcs B pasgene meHo «YCTABKWM» B cTpoke «6B.» Ha Nno3numsx «7» — «10».

OpHoBpemeHHO co cpabaTbiBaHnem BP-1 npoucxoguT AellyHTUpOBaHWE KaTyllek
OTKIMOYEHNS BbIKIOYaTENS.
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1.5.8 XypHan co6biTun u uncposomn ocuunnorpadc

a) B 9HeproHe3aBMCMMOW nNamMsTM YCTPOMCTBA OpPraHn3oBaH XypHan cobbiTui, B
KOTOpPOM d)VIKCVIpyI-OTCFI C paspeLueHunem no spemenun 0,01 ¢, cnegyrowime cobbiTus:
BKIMOYEHNE N OTKITHOYEHUE MUTaHWUS;
- nepeycTaHOBKa YacoB M KaneHgaps;
— aKTUBHOCTb pabounx pyHKLNNA;
- cbpoc aBapMMHOro COCTOSAHUS YCTPONCTBA (KBUTUPOBAHUE);
- un3meHeHusi coctosiHum [1B n BP.

B momeHT noboro m3 cobbiTin B XXypHane npoucxoguT 3anoOMMHaHWE MIHOBEHHbIX
3Ha4YeHU BXOOHbIX TOKOB U HaNpshKeHUS.

MakcnmanbHas emKoCTb XypHana — 256 cobbiTnin. Kaxgoe nocnegytouiee cobbitne
CMeLLaeT CNMCOK Ha OAHY CTPOKY BHWU3, Npu 3TOM nepeoe cobbiTue — 6e3B03BpaTHO NCHE3aeT.

[AncKpeTHbIM perncTpatop BbIMOMHAET CBOM (OYHKUMW Bcerga v B OOMOSHUTESbHOW
HaCTPOMKe He HYXXOaeTcs.

MpocmoTp coaepXMMoro XypHana cobbiTui ocyuiectBnsietcsa Ha MNMOBM, paboTatoLlen
nog ynpaeneHnem nporpammbl « DM». INporpamma BXOAUT B KOMMNSIEKT NOCTaBKM YCTPOMCTBA.

6) Lugpoeol ocuyunnoepag (aHanoroBbI perucTpaTtop) nNo3BondeT npocrneanTb
pasBUTME aBapUMHOro npouecca BO BpeMeHU. YcTponctBo, Kaxable 0,0006 ¢, 3anucbiBaeT B
OB8Y umndposblie Koabl BbIGOPOK MIHOBEHHbLIX 3HAYEHUI TOKOB M HanpshkeHus. NMpu akTnBaumm
curHana «3anyck  OCuMnnorpaMmbl»  HauYMHaeTCs  3anMcb B QHEProHe3aBUCKMMYHO
FLASH-namaTb TeKywux 3Ha4YeHU aHanoroBbiX WU AUCKPETHbIX CUrHaroB M nepesanucb w3
O3Y nHdopmaummn o NpeabICToOpUn pa3BuTUS aBapuUnHOro npouecca.

Hactponka uudpoBoro ocuunnorpadga BbINnofnHAETCa B pasgene meHwo «Ocuunnorpy». B
KayecTBe curHana «3anyck OCumMniorpamMmmbl» MOXHO BblbpaTh Ntoboe 13 cnegyrowmx coobITUN:

- nyck MT3-1;

- nyck MT3-2;

- nyck MT3-3;

- nyck 3H3-1;

- nyck 3H3-2:

— aKTUBHbLIN YpOBeHb curHana Ha [B-3;
— QaKTUBHbLIW YpOBEHb cuUrHana Ha [iB-4;
— aKTUBHbLIN YpOBeHb curHana Ha [B-5;
- pabora AllB;

- pabota MT3-3;

- nyck 3H3-2 ot 3Uo;

- paboTta 3H3-2 ot 3Uo;

- pabota HLB

Teno ocumnnorpamMmmbl COCTOUT U3 ABYX OTPE3KOB BPEMEHMU:

— rnpouecc 4o aBapum — (OUKCUPOBAHHOW ONUTESTbHOCTLIO 5 C;
- MpoLecc nocne aBapum — nepeMeHHon anutenbHocTbio (5 — 60) ¢. [JMCKpeTHOCTb
nepecTponkm — 5 c.

Mpun 3anycke ocumnnorpammbel 0T MT3-1 nnn MT3-2, ¢ 60onbLION BbIAEPKKOW BPEMEHMU
(6onee 60c), mnn ot MT3-3, HacTpoeHHOM Ha paboTy C 3aBUCMMOM BPEMSATOKOBOW
XapaKkTepUCTUKOWN, MOXeT BO3HUKHYTb HeobxoaMMOCTb OTNOXEHHOro 3anycka
ocuunnorpaMmmbl. [na aToro, No Kaxaomy 3anyckarollemy curHany, npeaycMoTpeH Tanmep
3aZlep>XKun ¢ nepemeHHou Bblaepxkon (0 — 99) c. [JMcKkpeTHOCTb HAaCTPOMKN Tanmepa — 1 c.

Ecnn ocuunnorpamma 3anyckaeTca OT ABYX pasHbiX COObITUA U Bpemsi NocreayrLero
cobbITMA nepecekaeTca C BpEMEHEM 3anucu ocumnnorpaMmmbl OT npeablaywero cobbitus, 1o
NMOSTHOCTbIO (PUKCUPYETCA NocneaBapuiiHbIA NPOLLECC TOMBKO ANA BTOPOro cobbitnd. Mpun atom
HegonMcaHHasa ocuunnorpamMmma oT NepBOro cobbiTma ABNSETCA NpeabiCTopmen Ansg BTOPOWN.

Mpn 3anucu kaxgon ocuunnorpamMmmbl POPMUPYETCHA ee 3arofioBoK (MAEHTUUKATOP),
koTopbin xpaHutca B O3Y yctpouctea. lMepepbie @€ numaHuu ycmpolucmea Ha epeMsi
6onee 150 yacoe npueodum K pa3pyweHuro OaHHbIX 3a20J108Ka U HEBO3MOXHOCMU
ymeHusi ocyunnozpammbl u3 FLASH-namssmu.
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CymmapHoe Bpems ocumnnorpamm, xpaHawmxcsad Bo FLASH-namsitu ycTpouctBa, He
MeHee 2000 c. KonnyecTtBo OTAENbHbIX OCUMAIOrpaMmM onpegenseTcs ux AnnTenbHOCTbO U
consmepsieTcs ¢ CyMMapHbIM BpeEMEHEM.

MpocmoTp  ocuunnorpammbl  ocyuwectBnseTcs Ha [1OBM, pabGotaiowen nog
ynpasneHnem nporpamMmmbl «DM».

1.6 OnucaHue MeHI0 yCTpoOMCTBa

1.6.1 CTpyKTypHO MEHIO COCTOUT U3 pasaerios, CTPoK 1 nosuuun COAN

Pasgenbl umetoT cnegywowme HaumeHoBaHuA: «llapameTtpbl», «KoHUry», «YcCTaBKu»,
«Ocuunnorpy», «Aapusi», «M3amepeHune». Pasgenbl COCTOAT M3 CTPOK, KOTOPbIM MPUCBOEHDI
ycroBHble 0603HaveHnda. CTpokn cocToAT n3 nosuumi CION, KoTopble YCIOBHO NPOHYMEPOBaHbI
oT «1» 0o «10».

1.6.2 Hasuraumsa no MeH yCTPOMNCTBA BbINOMNHAETCS cneayowmm obpasom.

a) [na ebibopa pa3desna HeOOGXOAMMO:

— OAHOKPAaTHO HaXaTb KnaBuLly « <> (BMEBO), NPY 3TOM OCYLLECTBNSETCA Nepexos B
NOAMEHIO Bblbopa pa3gena;
- KknaBuwamn « ¥» (BHU3) Unn « A» (BBepx) BblibpaTb pasgen MeHHo.

6) [Ons ebibopa cmpoku HeOOX0aANMO:

- BblbpaTb pasgen MeHK M OOHOKPATHO HaxaTb KraBuly «P» (Brnpaso). [Npu aTom
OCYLLIECTBMSIETCS NEepexop, K NepBon CTPOKe BbIOpaHHOro pasaena.

- knaBuwammn « ¥» (BHU3) nnn « A» (BBepx) Bolbpatb HeoOxoanmyto cTpoky. CTpokm
NMEKT HAaMMEHOBAHNSA, KOTOPbIe 3aHMMatoT no3numm «1» n «2» COAN.

B) [ns ebibopa nosuyuu CON Heobxoanmo:

- BblbpaTb CTPOKYy W OOHOKpPATHO HaxaTb knasuwy «P» (Bnpaso). [Mpu 3Ttom
OCYLLIECTBNSAETCA Nepexo Ha NepByo peaakTupyemMyto no3mumio.

— HaxatMem Knasuwm «P» (BNpaBO) BbLIMOMHUTL NEepexoq Ha CreayoLlyto
peaakTMpyemMyto no3uumio.

1.6.3 [Ona 3agaHus napameTpoB, KOHQWUrypauuu, YCTaBOK W  napamMeTpoB
ocuunnorpada WUCMonb3ylTCSA YUCMOBblE, CTPOYHbIE U  CUMBOJSIbHbIE MNEPEMEHHbIE.
[MepemMeHHbie 3aHMMalOT onpeaeneHHble NO3MLUMK B CTPOKE U JOCTYMHbI AN51 KOPPEKTUPOBKN.

a) 3apaHue Yucrnoeol nepeMeHHOLU npegnonaraert:

- BBOA MaHTMCCbI Yncna. Boibupaetcs 3HadeHme ot 0 o 9 Ans KaXgoro 3Havallero
paspsga yucna.

- BBOA nopsgka unicna. BelbnpaeTtca nonoxeHve OeCATUYHON 3ansTOn B MaHTUCCE
yucna. [lnanasoH n3aMeHeHust — YyeTblipe nopsaka. [manasoHsl JONYCTUMbIX 3HAYEHUIA YUCNOBBIX
nepeMeHHbIX NpuBeAeHbI B Tabnuue 4.

Tabnuua 4 — [JnanasoHbl 4ONYCTUMbIX 3HAYEHMI YNCNOBbIX NEPEMEHHbBIX

HanmeHoBaHne nepemMeHHon ﬂmanasol:l
3HavYeHum
KoadppuumneHT TpaHcgopmaumm Toka dasbl (KTTO) 1 -500
KoahdpmumneHT TpaHcgopmaLumm Toka HyreBon
1-200
nocnegosaTtenbHocTu (KT3I)
KoadhdpmumneHT TpaHchopmaLummn HanpsXXeHnst Hyrnesou
1-500
nocnegosatenbHocTn (KT3U)
Tok chasbl, A (0,5 —-125)xKTT®
Tok HyneBown nocnegosaTensHOCTH, A (0,01 — 2)xKT3I
HanpsbkeHne HyneBown nocnegosatensHocTn, B (5 — 150)xKT3U
Yron makcumanbHOW YyBCTBUTENbHOCTU (15 HanpaBneHHon 3H3) 1-359
BpemeHHOM MHTEpBan, ¢ 0,01 — 650

Anropyt™M BBOAA YMCIIOBOM MEPEMEHHOW, HAa MNpUMEpe 3adaHud ycTaBkMm Mo Toky MTS3,
npvBeOeH B NpunoxeHun B.
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6) 3agaHne cmpoyHolU nepemeHHOU npeanonaraetT BblIGOP KOHKPETHOrO 3HaYeHUs
nepeMeHHON 13 crnmcka JonyCTUMbIX 3HaYeHu. [pn aTom, NepeMeHHasa 3a4aeTcs B SBHOM BUAe.

[MpmepomM CTPOYHOW NepeMeHHON MOTYT CIYXXUTb: TUM BPEMSA — TOKOBOW XapaKTEePUCTUKN,
CKOPOCTb OOMeHa no nopTy U T. 4.

B) 3agaHue cumeosibHOU nepemMeHHOU npeanonaraet BbIOOp KOHKPETHOrO 3HaveHus
NepeMeHHON U3 crnmcka AonyCTUMbIX 3Ha4YeHun. [pu aToM, nepeMeHHas 3a4aeTcs B HESIBHOM
(kogupoBaHHOM) BUAE.

MpMepoM CUMMBOSIBHON MNEPEMEHHOM MOIYT CRYXWUTb: Xapaktep cpabatbiBaHna BP,
yCTaHOBKa UHBepcun curHanos 1B u T. 4.

1.6.4 Tlpwv BKNIOYEHUN NUTAHNA YCTPOMUCTBO MOXET aBTOMaTUYECKN NEPENTHU:

- B pasgen meHo «ABAPUA» - ecnun nocnegHas aBapus He KBUTUpOBarnach;
- B pa3gen meHo «MBMEPEHWMEY - ecnun nocnegHss aBsapus KBUTUpPOBanach.
[nsa KkBMTMpoBaHWS aBapun Heo6Xo4MMO:
- nepenTn Ha nobyto CcTpoky pasgena meHwo «M3MEPEHUEY;
— HaxaTb U yaepxuBaTb, B TedeHue 5 ¢, knasuwly « P » (Bnpaso).
CrpykTypa pasgena meHio «kABAPUA» - npuBeaeHa B Tabnuue 5.

Tabnuua 5 — CTpykTypa pasgena meHio «ABAPUA»

Bupg cTtpokn meHto Ha no3uuusax CON Mpumedatme

1 2 131415 6 | 7 8 | 9 10

6. | 7 8 | A| # | # |6.| 7 | 8 | A | 3HayeHusa TokoB pasbl A (n.1 —n.4) n dpasbl C (n.7 — n.10)
0 0 |l'm s1l#lolololB 3Ha4eHus Toka 3lo (n.1 — 21112);4 HanpsvkeHns 3Uo (N.7 —
1 1 : 2 2 : 2 8 BpeMsa aBapuu

0 1 — 0 2 — 2 0 1 2 [arta aBapumu

ABapunHble coctosiHua TC[L, BP n COW 3anomuHaioTca B MOMEHT cpabaTtbiBaHus
BP-1 «OTKJ1 BbikntoyaTtens» [Mpu atom, TCL-8 «Bbiknovatenb» uWHAUUMPYET Tekyliee
COCTOSIHME BbIKMOYATENS: KpPACHbIM LBET CBEYEHUS — BblKMoYaTeNb BKMAOYEH, 3€eHbIN
LUBET — BblKNo4YaTemNb OTKMNIOYEH.

Ctpyktypa pasgena meHio «MSMEPEHWE» - npuBeaeHa B Tabnuue 6.

Tabnuua 6 — Ctpyktypa pasgena meHo «M3MEPEHWUE»

Bua cTpokun meHto Ha no3nuuax CON

MpumeyaHue
112|134 |56 |7 [8]9]10
5.{ 0|0 A 5. ] 0 | 0 | A | 3Ha4eHus TokoB dasbl A (n.1—n.4) n cpasbl C (n.7 —n.10)
9 | 9 9 I'm 3lololB 3HayeHwus Toka 3lo (.1 — :|‘112))M HanpsbkeHus 3Uq (n.7 —

1.6.5 [na npocmMoTpa 3aBOACKMX MapaMeTpoB YCTPOWUCTBA, 3adaHnsa KO3(PULMEHTOB
TpaHcopMaumm TOKOB U HaMNpsXKeHWs, naposis, CKOPOCTM AOCTyna no KOMMYHUKaLWOHHbBIM
nopTam, KOPPEKTUPOBKN YacoB U AaTbl HE06xoaAnMOo BOMTK B pasaen meHio «[MAPAMETPbI».
CtpykTypa pasgena «[MAPAMETPbI» npuBeaeHa B Tabnuue 7.

Tabnuua 7 — CtpykTypa pasgena meHo «[MAPAMETPbI»

Bupg cTpokn meHto Ha nosuuusax CON MpumedaHme
1 2 131415 6 | 7 8 | 9 |10
P| 3| /1| -]10]4 6 | 0 1 HavMEHOBaHWe yCTponcTBa

V. | X | 0 3 Bepcus nporpammMHoro obecneveHus (MO)

3| A| B | Ne 0 0 0 0 1 3aBogckon Ne yctponcTtea
njiA|P|O | 1| b | # | # | # | # napornb B popmare: ot «0000» o «9999»
K| T |T (0] 0|0 1 Kt dhasHoro Toka. MakcumansHoe 3HaveHue — 500
K| T|3 I 0 0 1 K Toka 3lo. MakcumansHoe 3HaqeHve — 200
K| T|3 U 0 0 1 K1p HanpspkeHnsa 3Uo. MakcumarneHoe 3HadeHne — 500

1 1 : 2 2 : 2 8 BpeMs B popmaTe: Yacbl — MUHYTbI - CEKYHAbI
0 1 — 0 2 — 2 0 1 2 fata B oopMare: YMCrno — Mecsl, - rog
R | S 1 9 2 0 0 CcKkopocTb 0bmeHa no nopty (9,6; 19,2; 38,4; 76,8) k6.
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1.6.6 [Onsa 3agaHus paboynx pexmmoB PyHKUMIA 3alUMTbl U aBTOMATUKN NPeayCMOTPEH
pasgen meHo «KOHOUIM». CTpykTypa aToro pasgena npueseaeHa B tabnuue 8.

Tabnuua 8 — CtpykTypa pasgena meHio «k KOHOUTYPALINA»

I S b
2| g8 | ¥ o] 2|,
Og|l Vg o 2z | c| ;&R
o3 * 5| %53 o F v 2| Y| 55| Ss
S SElD8 PSR4k B 2| 82| ®5
z o3 £S5 AF| 5F ) ) E 3| 9%
z Mo I T2 G| 2| & =3
1) TS| gz 29| S5 2 | 2ol 38 MpumeyaHve
I3 23 g 23 o E xS @
52 %C g | 8@ £| €| g°|¢
& o R < F
Bua ctpokun meHo Ha nosnumax CON
1 2 3 4 5 6 7 8 9 10
1 M. | W1 | W1 w-2 | Ww-2 pexumbl MT3-1
2 M. | W1 | W1 w-2 | Ww-2 pexumbl MT3-2
3 M. | W-1 | W1 | W1 -2 -3 pexumbl MT3-3
1 3. | W1 | W1 -2 -4 pexumbl 3H3-1
2 3. w-1 ] Ww-1 -2 pexumbl 3H3-2
H L. -1 pexum nHgukaumm HLIO
3 B. -5 6nokmposka AlB no curHany [B-3
4 B. | W1 | W1 | W1 LL-6 nepegada curHana c [1B-4 Ha BP
5 B. -1 -1 LL-6 nepegada curHana c [1B-5 Ha BP
6 B. | W1 | W1 | W1 LL-6 nepegada curHana c [1B-6 Ha BP
lMpumeyvaHue — PaclwmdpoBka WwabnoHoB KOHpUrypaumi:
W-1 (pexum BP): «0» -OTKIJ1, «1» -TpuUrrepHbl, «2» -NMUHENHBIA, «3» -UMNYMbCHbIN.
LW-2 (aktuBHOCTb pyHKUMK): «O» - OTKIT; «1» - BKJI.
LL-3 (Bpems-TokoBasi xapakTepuctuka MT3-3): «0» - He3aBucuMas, «1» - HopManbHO-MHBEPCHas,
«2» - CUNbHO-NHBEPCHas, «3» - YpesBblYanNHO-UHBEpPCHas, «4» - Tnuna PTB-1, «5» - tuna PT-80.
LW-4 (HanpaBneHHocTb 3H3-1): «0» - OTKIJI, «1» - BKI1.
-5 (6nokmpoeka AlB): «0» - OTKIJ1, «1» - BKJ1 curHanom BbiCOKOro ypoBHs Ha [1B-3,
«2» - BKJ1 curHanom Huskoro ypoBHs Ha [B-3
LLI-6 (nHBepcus curHana [B): «0» - OTKII, «1» - BKI1.

1.6.7 [na 3agaHua yctaBok npenycMoTpeH pasgen meHiwo «YCTABKW», cTtpykTtypa
KOTOpOro npueegeHa B Tabnuue 9.

Tabnuua 9 — Ctpykrypa pasgena meHo «YCTABKN»

dyHKUMA | YcraBka Net | YcrtaBka Ne2
Bug cTpokun meHo Ha nosuuusax COU MpumedaHve

1 2 [ 3]4]5]6]7]8]9]10

1 M. -1 -2 Ne1 — tok MT3-1, Ne2 — Bpemsa MT3-1

2 M. -1 -2 Ne1 — tok MT3-2, Ne2 — Bpemsa MT3-2

3 M. -1 -2 Ne1 — tok MT3-3, Ne2 — Bpemsa MT3-3

1 3. -3 -2 Ne1 — ok 3H3-1, Ne2 — Bpemsa 3H3-1

1 3. -4 -5 Ne1 — Hanpsbkerune 3H3-1, No2 — yron Makc. HyBCTBUTENBLHOCTH

2 3. -3 -2 Ne1 — tok 3H3-2, Ne2 — Bpemsa 3H3-2

y C. -2 -2 Ne1 — Bpems BBOAa yckopeHus, Ne2 — Bpemsl yCKOpeHUst

I B. -2 -2 Ne1 — Bpemsa nogrotosku AlNB, Ne2 — Bpems AlB

4 B. -2 Ne2 — Bpems 3agepxku curHana ¢ [1B-4

5 B. -2 Ne2 — Bpems 3agepxku curHana ¢ [AB-5

6 B. -2 Ne2 — Bpems 3agepxku curHana c [1B-6
lMpumeyvyaHue — PaclumdpoBka WabfoHOB YCTaBOK:
W-1 (tok MT3): amana3soH 3HadeHun — [( 0,5 — 125)xKTT®] A, paspelueHune — 1 eanHuua nHankaTopa;
LW-2 (BpemeHHON uHTepBarn): gunanasoH 3HadeHun — (0,01 — 650) ¢, paspelleHne — 1 eguHuua MHAUKaTopa;
-3 (Tok 3H3): gnanasoH 3HaveHun — [(0,01 — 2)xKT3I] A, paspelueHue — 1 eanH1La MHONKATOPa;
-4 (HanpskeHne 3H3-1): guanasoH 3HaveHun — [(5 — 150)xKT3U] B, pa3pelueHune — 1 eauH1La MHOUKaTopa;
LL-5 (yron makc. YyBCTBUT.): AnanasoH 3Ha4veHunn (1 — 359)°, paspelleHne — 1 egMHuLa MHAMKaTopa;
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1.6.8 [Ona 3agaHus napameTpoB paboTbl LmMcpoBoro ocumnnorpada npesycMoTpeH
pasgen meHo «OCLUUINOIMPy, cTpykTypa kKoTOporo npmeeaeHa B Tabnvue 10.
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Tabnuua 10 — Ctpyktypa pasgena meHto « OCLNNNOMP»

3 a I 3
. g 32t S .2
388 2588 z38
Q>0 R e > S
o Ec S g5 o 5 E
o3 EmC moys MpumeyaHue
g 3 g 3¢ s 3
o oF o
Bua cTpokn meHto Ha no3numax CON
1] 2[3]4]5]6]7]8]9]10
1. -1 -2 cobbiTue 3anycka — «lyck MT3-1»
2. -1 -2 cobbiTue 3anycka — «lyck MT3-2»
3. -1 -2 cobbiTue 3anycka — «lyck MT3-3»
4, -1 -2 cobbiTne 3anycka — «[lyck 3H3-1»
5. -1 -2 cobbiTne 3anycka — «llyck 3H3-2»
6. -1 -2 cobbiTue 3anycka — «/ameHeHne curHana Ha [1B-3»
7. -1 -2 cobbiTue 3anycka — «/ameHeHne curHana Ha [1B-4»
8. -1 -2 cobbiTre 3anycka — «M3ameHeHne curHana Ha [B-5»
9. -1 -2 cobbiTne 3anycka — «Pabota AlB»
1| 0. -1 -2 cobbiTne 3anycka — «Pabota MT3-3»
1 1. -1 -2 cobbiTne 3anycka — «Iyck 3H3 no 3Uo»
1| 2. -1 -2 cobbiTne 3anycka — «Pabora 3H3 no 3Uo»
1 | 3. -1 -2 cobbiTne 3anycka — «Pabota YPOB»
1 | 4. -1 -2 cobbITue 3anycka — «[yck curHana HLB»

lMpumeyvyaHue — PaclumdpoBka WabnoHoB napameTpoB ocuunnorpada:
LW-1: «OFF» - HET 3anncu ocumnnorpaMmmel No 4aHHOMY COBbITHIO,

oT «5 c» 0o «60 c» - Bpems 3anvucy OCLMITIIOrpaMmMbl NOCne AaHHOTO COObITMSA (AUCKPETHOCTb — 5 C);
LL-2: ot «00 c» o «99 c» - BpeMsi OTNIOXEHHOrO 3arnycka ocumniorpamMmmsbl (GUCKpeTHocTb — 1 c).

B Hauano ocumnnorpammbl noGON ANUTENBHOCTU OONUCBHIBAETCA NPOLecC A0 aBapuw,
UMELWNN  (PUKCUPOBAHHYKD  anutenbHOCTb 5 c¢.  [loatomy nonHas  AnNuTenbHOCTb
ocumnnorpammbl 6onbLue BbibpaHHOM Ha 5 c.

1.6.9 T[lpn oObeanHeHUN yCTPOMCTB B flOKanbHYyH ceTb ncnonbdyetcsa nopt RS485. M3
ceTeBbIX (PYHKUUM OOCTYrMHblI YTeHWe n 3anncb B pernctpbl MODBUS, B KOTOPbIX XpaHATCA
3HayeHnsa MOCTOSHHbLIX MapamMeTpoB YCTPOUCTBA U NepemMeHHble AaHHble uamepeHuin. Kapta
namaTtu pernctpos MODBUS npuegeHa B Npunoxenuu I
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2 PykoBoACTBO NO 3KcnnyaTtauuu

2.1 O6wme ykasaHus

2.1.1 B HacTodwem pykoBOACTBE MO 3Kcnnyatauum uanaratotces TpeboBaHus,
npeobsiBNseMble K YCTPOWCTBY NPWU €ro 3KchfyaTaumm, TEXHUYECKOM OBCny>XMBaHUMW,
TPaHCNOPTMPOBAHUN N XPaHEHUN.

2.1.2 Tllpn akcnnyaTtauuMmM YCTpPOWCTBa, Kpome TpeboBaHMA [aHHOrO [AOKYMEHTa,
Heobxogmmo cobniogate o6wue TpeboBaHWs, YyCTaHaBNMBaeMble WHCTPYKUMAMU U
npaBunaMmmn aKcnnyaTtaunm yCTponcTB penenHomn 3amTbl 1 aBTOMaTUKN SHEPTOCUCTEM.

2.1.3 [lepen ycTtaHOBKOM YCTpOWCTBa Ha OOBLEKT pekomeHAyeTcHd, B NabopaTopHbIX
yCroBUsIX, NPOBECTN NPOBEPKY ero paboTocnocobHOCTN, 3agaHne KoHUrypauum n ycTaBok.
O6bem HeobxoauMbIX NPOBEPOK ONpeaensieTcs IKCNNyaTUpyoLen opraHnsaumnen.

2.2 Mepbl 6e3onacHoCTH

2.2.1 Tlpn pabote c ycTponctsoMm Heobxoaumo cobniogatb obuwne TpeboBaHus
TEXHUKN ©e30MacHOCTKN, pacnpoCTpaHsLWMecs Ha YCTPOUCTBA pPeNenHon 3awntbl W
aBTOMAaTUKN SHEPrOCUCTEM.

2.2.2 K oakcnnyatTaumm yCTpoOMCTBa [AOMyCKalTCA nuua, W3yyYuBLUME HACTOSALLMN
OOKYMEHT M npoluealime npoBepKy 3HaHWA NpaBui TeXHUKU 6e30MacHOCTU 1 aKchyaTauum
3NEKTPOYCTAHOBOK 3NEKTPUYECKUX CTAHLUI U NOACTaHUMNA.

2.2.3 [lpun ycTtaHOBKe yCTpPOMCTBAa HeOOGXOAMMO COEAUHUTbL €ero 3a3eMnsoLWUn
KOHTaKT C OOLYMM KOHTYPOM 3a3eMIieHUs MeHbIM MPOBOAOM Ce4YEeHUEM He MeHee 2 MM?.

2.2.4 Bce paboTbl MO NOAKMYEHUIO M OTKMYEHUIO YCTPOWCTBA, a TaKkKe ero
NPOUNIAKTUYECKMA OCMOTP M YUCTKY, HEeoBXOoAMMO BbLINOMHATL Ha 0BECTOYEHHOM
obopynosaHun. Bo Bpems npoBeaeHns nabopaTopHbIX U3MEPEHUI 3anpeLlaeTca oCTaBnAaTb
6e3 npucmoTpa paboyee MecTo C BKNHOYEHHbIMM Npudopamu.

BHUMAHME: 3AMNPELWAETCA NPOU3BOANTL KOMMYTALIMKN TOKOBBIX LIENEN
NMPU HEOBECTOYEHHbIX JIMHEUHbIX TPAHC®OPMATOPAX TOKA!

2.3 Tlopspok ycTaHOBKMU

2.3.1 MecTo yCTaHOBKM YCTPOMCTBA AOSMPKHO ObiTb 3aluMLieHO OT nonagaHus BOAbl,
Macna, aMynbCuUM, OT HEenocpeacCTBEHHOro BO3OEWUCTBUS COMHEeYHou paguaumn. He
pekoMeHayeTCs yCTaHaBNMBaTh YCTPOMCTBO BOMM3M MOLLHBIX MCTOYHUKOB 3M1EKTPOMAarHMTHbIX
Nnomex.

2.3.2 TlabapuTHble n YCTaHOBOYHbIE pasmepsbl yCTpOMUCTBa npuBeOeHs.l
Ha pucyHkax 1, 2, 4.

2.3.3 Cxema noakrioyeHns BHELWHNX Lenen K yCTPONCTBY NpuBeaeHa Ha pUCyHKe 3.

2.3.4 Kaxpasa KnemMma pasbeMHOro COeaVHUTENS paccyMTaHa Ha MNOAKIYeHne
NPOBOAHMKA MaKkcumarnbHbiM cedvyeHnem 2,5 mMm2. Kaxgaa knemma Ana  nNoaknoyeHus
N3MEPUTENBbHbLIX LIENeN TOKOB M HaMpPsKEHUs paccymTaHa Ha NOAKIYEeHMe MPOBOAHMKA
MaKkcumarbHbIM cevyeHnem 10 mm2.

2.4 TpoBepka hyHKLLMOHMPOBAHUA YCTPONCTBA

2.4.1 TlpoBepka (PpyHKLUNOHMPOBAHMS MaKCMMarbHON TOKOBOW 3aLUuUThI.

Bce ctynenn MT3 npoBepsaoTCa aHanorm4yHo, 3a UCKIIOYEHMEM 3HAYEHNN YCTaABOK TOKa
N BpeMeHn cpabaTbiBaHus. [1poBepsieMyto CTyneHb 3aliuTbl CnegyeT BKHYUTb YCTaBKOM
KOHdUrypaumm, a octarnbHble CTYNeHn — OTKNI4YnTb. [poBepKy NpOBOASAT Ha yCTaHOBKe ANS
npoBepKkM pernenHon 3awmTbl TMna Y5053, Y5003, «P3A —Tectepy», «PeTom-41, -11» n gp.
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[MoakNYNTL TOKOBLIW BbIXO YCTAHOBKM K KremMMam TOKa Of4HOW M3 dhas, Hanpumep,

dasbl A, nogatb onepatmsHoe nutaHne =110 B, (220 B) Ha ycTponctBo. BBecTn ycraBku
3Ha4YeHUM N KOHdpurypaumm, cooTBeTCTBYKOLME Tpebyemon nposepke, Hanpumep, MT3-1.
Heucnonb3yemble npu gaHHoW nposepke Apyrne ctyneHn MT3 - oTknounTb. [logkniountb
KNnemmbl BbIXOAHbIX KOHTakToB pene BP-1 n BP-5, pacnonoxeHHbIX Ha KIEMMHOW KOMOAKe
YCTPOMWCTBA, K BXo4y MunnucekyHgomepa («KoHTakT») yCcTaHOBKN.

MogaBas TOK OT ycTaHOBKM, yoeauTbcs B cpabatbiBaHuu pene BP-5 «[Iyck MT3» npwu
3aaHHOM YCTaBKOM 3HA4YeHMM TOoKa OT YycTaHoBKW. [lpoBepuTb Hanuune HebonbLOoro
rmctepesnca 3anycka 3awmTbl (KoadduruneHTa Bo3BpaTa) Npu CHMKEHUM 3HAYEHUS TOKa (Mo
BbIKIMHOYEHMIO COOTBETCTBYIOLLEN CUTHAnNu3aumn).

Cka4ykoMm nogatb TOK, npesblwarwmin yctasky MT3, KOHTponNnpoBaTb BKIOYEHWE pene
BP-1, n ceetognoga TCA-1. iamepuTb N0 MUNNNCEKYHOAOMEPY BPeEMSI OT MOMEHTa nogayu
TOKa [0 3aMblkaHUS KOHTaKTOB pene BP-1. CpaBHUTL ero ¢ ycTaBKkoOM MpOBEPSIEMON CTYMNEHU
MT3. OHO He A0MKHO OTNMYaTbCA OT 3aJaHHOro 3HadveHusa 6onee 4yem Ha 0,1 c. 3anTn B
pexuMm «ABapusa» Ha naHenu yCcTpoMCTBa M MOCMOTPETb Ha WHOMKATOPE 3HAYeHWe TOKOB,
BpeMeHM 1 AaTbl cpabaTbiBaHWs 3aLUUTHI.

N3MeHUTb 3Ha4YeHnsa yCTaBOK MO TOKY U BPEMEHU U MPOBECTU aHasIOrM4yHy0 NPOBEPKY C
ApYyrMMun yctaBkamum m no Toky dasbl C.

AHarnornM4yHo NpomsBecTn NPOBEPKY OCTanbHbIX cTyneHen MTS3.

2.4.2 YckopeHue oT MT3 npu BKMAOYEHUN NpoBepsieTcs cregyowmm obpasom: ans
nepeon n BTopon ctyneHen MT3 3agarTca BpemMeHHble ycTaBku nopsgka 5—10 c. YcraBka
8peMeHU YCKOpeHUsi 3afjaeTcs 3aBeOMO MeHbluen, Hanpumep, 1-2 c. YcTaBku
KOHdUrypaumm 3agatTca Takumu, 4tobbl 6binn paspeweHsl MT3-1, MT3-2, yckopeHue
nepBoOun CTYMNEHU N YCKOpeHNE BTOPOM CTYMNEHMN.

lMopaBasi ckadkOM MPOBEPOYHBLIN TOK, NpeBbiwakwmin nopor cpabartbiBaHna MT3-1,
OAHOBPEMEHHO C BKIMOYEHMEM §UHUKM (nogjayen curHana Ha Bxog [B2), npu atom
pacxoxaeHne BO BpEMEHU He O0SMKHO npeBblwath 1 ¢, yéeanteca B cpabatbiBaHum MT3-2 ¢
3aaHHbIM BPEMEHEM YCKOPEeHUs. YBeNnunTb TOK Bbiwe nopora MT3-1, nOBTOPUTbL CKa4yokK
TOKa u npoBepuTb paboTy yckopernus ana MT3-1. OTknounB ycTaBkammn yckopeHue obeunx
CcTyneHen, ybeomtbcs B OTCYTCTBUN YCKOPEHUSA B 3TOM Crlyvae.

2.4.3 [TlpoBepka paboTbl CcTyneHen TOKOBOW 3awmuTtel M MT3 npu oOTCYyTCTBUM
HaNPsS»KeHWs1 onepaTMBHOIO NUTAHUA.

OTknounTb onepaTtuBHoe HanpskeHne 110 B (220 B) ¢ BxoAHbIX KIeMM yCTpoMUCTBa.

MoBTopuTb N.2.4.1 1 2.4.2, TONYKOM NOJaBas TOK BbllLUe 3HAYEHNSA YCTaBKN, HO HE MeHee
4 A. Yb6eanTtbCs B Bblgaye OTKMNOYaKOLWEro curHana Ha BbixogHble pene BP-1 n BP-2. Cpasy
nocrne OTKMOYEHNSA BbIKIKOMATENS CHATb NMPOBEPOYHbIA TOK, YTO LOSMKHO COMpPOBOXOATbCS
BbIKMOYEHEeM Bcex cBetoauonoB. [logaB onepatusHoe HanpsbkeHve 110 B (220 B) Ha
YCTPOMCTBO, ybeamtbCa B OTOBpaxeHunm Ha uHOuKaTope W CcBeToaAnodax npaBUNbHOWN
nHpopmauun 06 aBapMMHOM OTKIOYEHUN YCTPOMCTBA.

2.4.4 TlpoBepka 3eMNAHON 3aLUNTbI

[MpoBepka nponsBoauTcs no Toky 310, nogaBaeMoMy Ha BXOOHbIE KIeMMbl YCTPOWUCTBA, U
obs3aTtenbHO NpY HanMMuUMUM  ONepaTMBHOINO  HanpsbkeHna  nutaHmda.  [ogkniouunTb
MUNANCEKYHOOMEDP AN n3mepeHnsa BpeMeHn cpabatbiBaHus. lNogaBas NpoOBEPOYHbIA TOK Ha
BXo4Hble Knemmbl «3loy, ybeamtbcs B npaBunbHoM paboTe ctynedn 3H3-1 ¢ gencranem nnbo
Ha pene BP-1, nubo Ha pene BP-2 «CwurHany, BkniodeHue csetogmoga TC[-3, a Takke
COOTBETCTBME W3MEPEHHOTO BPEMEHM OTKIYEHUS 3adaHHOMY ycTaBkoW. [loBTOpUTb
npoBepky Ans cryneHn 3H3-2.

2.4.5 TlpoBepka (pyHKUNOHMPOBaHMS HanpasneHHocTn 3H3

Ansa npoeepkn Heobxogmm nubo «P3A-Tectep», nmbo «PeTtom-41M».

PaboTa HanpaBneHHOCTN NpoBepsieTcs kak 0bblvHas 3H3, HO Npy HaNUYUK HanNpPsHKeHUs
3Uo. U3ameHsas Hanpasnenunsa Ttoka 3lo npoBepsetca cpabaTtbiBaHve 3H3 npu nonagaHun B
30HYy cpabaTtbiBaHWs, 3a4aHHOIoO yCTaBkamMu yrria MakCMmaribHOM YyBCTBUTENBHOCTM.

2.4.6 [lpoBepka paboTocnocobHOCTM BbIXOAHbIX pene. [logaBaa pasnuyHble
BO3OENCTBMA Ha AUCKpeTHble Bxoabl [OB-4, [OB-5, [OB-6, Heobxogmmo pobutbes
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cpabaTbiBaHWsi BCeX pene C 3a0aHHOM BblOEPXKKOW BpemMeHu U ybeauTbCsi, YTO OHM
OTKMO4aTCA B 3ajaHHOM pexnme (TPUrrepHOM, NIMHEAHOM, UMMYbCHOM).

2.5 TexHn4yeckoe obcnyxuBaHue

2.5.1 TexHn4yeckoe obcnyxmBaHWe YCTPOMCTBA LOSMKHO MPOU3BOAMTLCS B CPOKM U B
obbemax, NpeayCMOTPEHHbIX AEWCTBYIOLWMMU B OTPACiM HOPMATMBHBIMW [OKYMEHTaMMW.
PekomeHayeTca 6-Tn NETHUI LMKN 0BCNYyXNBaHNS:

- Hanagka (H) - nposepka n perynupoBka npuv nepBoM BKITHOYEHWUM;

- nepBbin npodunaktnyecknn koHtponb (K1) — nonHas nposepka - 4vepe3d 11-18
MecAUeB;

- npodunaktndecknn koHTponb (K) — npoBepka koHdurypaumm, yCtaBok U NpoOCMOTpP
3anucen xypHana cobbiTui - pa3 B 2- 3 roaa;

- onpobosanue (O) - npoBepka UCNPABHOCTU - pa3 B rof;

- npodumnakTndeckoe BoccraHoBneHue (B) - nonHas npoBepka — oauH pas B 6 ner.

2.5.2 TexHn4yeckoe obecnyxmBaHne yCTPONCTBA BKIHOYaET:

— MPOBEPKY N peryrnmpoBKy Npu NepBoM BKIHOYEHUN.

- nepuvoguyeckme npoBeEPKU TEXHNYECKOTO COCTOSIHUS.

— TeCTOBbI/ KOHTPOb.

2.5.3 [MpoBepKky n perynupoBKy Npu MNEepBOM BKIOYEHUM MPOBOAAT B MNOSIHOM
obbveme pasgena 2.4

2.5.4 O6cnyxumsanme P3/1-04.601 p[ormkeH BbINOAHATL NepcoHar, npoLlleawmnin
cneunanbHoe ob6yyeHne u umewwmMn Ha 3To npaeo. O6GCnyXuMBaHME YCTPOMCTB Ha
9HeproodbeKTax [LOSMKHO MNPOU3BOAMTLCS B COOTBETCTBUMM C OEUCTBYWOWMMW B OTpacnm
HOPMaTUBHBIMW JOKYMEHTaMW.

2.5.5 Yctponcteo penenHon 3awmutbl P3J1-04.601 He TpebyeT cneumanbHOro
TEXHMYECKOro OOCNyXMBaHUA B TeYeHUM BCero cpoka cnyxbbl. Tak Kak YCTPOWCTBO
PYHKUMOHUPYET C HEenpepbIBHOM CamMOAWarHOCTUKOW, TO MEPUOANYECKUA KOHTPOISib BCEX
XapakKTeEPUCTMK U napameTpoB cpabaTtbiBaHNA yCTpoOMCTBa HeobssaTeneH. [pu BHYTPEHHUX
owmnbkax annapaTHOM MKW NPOrpaMMHON YacTM MPOUCXOOUT aBTOMATUYECKM CUrHanmsauus
HencnpasHocTh (COWN-HencnpaBHOCTD).

Mpn oBHapyXeHnn HeucnpaBHOCTM, YCTPOWCTBO aBTOMaTUYecku O6nokupyet pene
KOHTponsa ucnpasHoctn KWD.

2.5.6 KoHTponb — B pexume «M3amepeHue» M NpOCMOTP TEKYLIUX 3HAYEHUM TOKOB U
HaNpsPKEHWM M CPpaBHEHMEM WX C MOKa3aHUaAMW OpYrux UaMepuTenbHbiX npubopos,
BbINOSHAETCA pa3 B Mmecsu. [1pn aTom obsa3aTtenbHO NpoM3BOAUTCSA NMPOBEPKa U MOACTPOKMKa
4Yacos.

B cnyyae cpabaTtbiBaHMst yCTpOMUCTBa 3almTbl HEOOXOANMO NepenncaTthb B XXypHan BCHO
NHopmauuio 0 JaHHOM cpabaTbiBaHUN, UMEIOLLYHOCS B NaMATN aBapPUMHBIX OTKITHOYEHWIA.

2.6 YKazaHuA NO PeMOHTY

2.6.2 PeMOHT ycTpomcTtBa B nepuoa rapaHTUWHONO Cpoka  aKchnyaTtaumm
BbINOSIHAETCA Ha 3aBoAe-u3rotosuTene 6ecnnaTHo.
2.6.3 PeMoHT B nocnerapaHTUiHbLIA Nepuog nNpoBoanTbL B GaszoBow nabopaTtopuu,

npmn ycnosuu AoCTaToO4YHOM KBaJ'II/Id)I/IKaLI,I/II/I COOTBETCTBYWLWMX cneynanncrtos, winM no
OOroBopy ¢ 3aBOAOM-U3IrOTOBUTETIEM.
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MpunoxeHne A
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MpunoxexHue b
"padurkm 3aBUCUMbIX BPEMSATOKOBLIX XapakTePUCTUK
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PucyHok B.1 — HopmanbHO nHBepcHas xapaktepuctuka (MOK 255-4)
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PucyHok B.2 — CunbHO nHBepcHasa xapaktepuctuka (MOK 255-4)

29




YCTPOWCTBO PEJIEMHOW 3ALLNTHLI MMKPOMPOLIECCOPHOE P311-04.601
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PucyHok B.3 — YpesBblyaiiHO nHBepcHas xapakrepuctuka (MOK 255-4)
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PucyHok B.4 — Kpytas xapakTtepuctuka (tuna pene PTB-1)
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Tabnuua B.1 - HopmwupoBaHHble 3HaveHus BpemeHu cpabatbiBaHna MT3 gns
3aBUCUMbIX BPEMSTOKOBbIX XapaKTEPUCTUK

3HaveHue HopMunpoBaHHOE 3HaYeHne BpeMeHN cpabaTtbiBaHUs (MO TUMAM XapaKTEPUCTMK)
dhasHoro Toka .
(B KpaTHOCTM HOpMaribHO CUIbHO Yype3BblHanHO TMNna TMNa
ToKa yCTaBKM) UHBepcHas UHBepcHas WHBepcHas PTB-1 PT-80
1,1%lyer 135%Tyer 381%Tyer Tyer +33,3 C Tyer +79,4 C
1,2Xlycr 38,3xTycr 62,5%Tycr 182xTycr Tyer +4,17 C Tyer +22,8 C
1,3Xlycr 26,6xTycr 45X T yer 116%Tyer Tyer +1,23 C Tyer +11 cC
1,4%lycr 20,7xTyCT 33,8xTyCT 83,3xTyCT TyCT +0,52 ¢ TyCT +6,55 c
1,5Xlycr 17,2xTyer 27%Tyer 64xT ycr Tyer +0,27 C Tyer +4,38 C
1,6Xxlycr 14,8%Tycr 22,5%Tycr 51,3%Tycr Tyer +0,15 C Tyer +3,15 C
1,7Xlycr 13,1xTyer 19,3xTycr 42,3%Tyer Tyer +0,1 C Tyer +2,39 C
1,8xlycr 11,8%Tyecr 16,9%Tycr 35,7xTycr Tyer +0,07 C Tyer +1,88 C
1,9%lycr 10,8xTycr 15%Tyer 30,7xTycr Tyer +0,05 € Tyer +1,52 C
2Xlycr 10%T yer 13,5%Tyer 26,7xTycr Tyer +0,03 € Tyer +1,26 C
2,1Xlycr 9,36%Tycr 12,3%Tyer 23,5%Tycr Tyer +0,025 ¢ Tyer +1,06 C
2,2Xlyer 8,81xTycr 11,3xTyer 20,8%Tycr Tyer +0,02 C Tyer 10,91 C
2,3Xlyer 8,33xTycr 10,4%Tycr 18,7%Tyer Tyer +0,78 C
2, 4% yer 7,93%Tycr 9,64xT ycr 16,8%Tycr Tyer +0,69 C
2,5Xlycr 7,57%Tycr 8,93xTycr 15,2%Tyer Tyer +0,61 C
2,6Xlycr 7,26%Tycr 8,44xT ycr 13,9%Tyer Tyer 10,54 C
2,7 Xlyer 6,98xTycr 7,94%T yer 12, 7T yer Tyer +0,48 C
2,8%Xlycr 6,73%Tycr 7,5%Tycr 11,7%Tyer Tyer +0,44 C
2,9%|yer 6,5%Tyer 7,11xTycr 10,8%Tycr Tyer +0,4 C
3xXlycr 6,3%Tycr 6,75%Tycr 10xTycr Tyer +0,36 C
i 4,98%Tycr 45%Tycr 5,33xTycr Tyer +0,17 C
5xlycr 4,28%Tycr 3,38%Tycr 3,33%xTycr Tyer +0,1 C
6Xlycr 3,84%Tycr 2,7%Tycr 2,29%Tyer Tyer +0,07 C
7Xlycr 3,53%Tycr 2,25%T yer 1,67%Tycr Tyer +0,05 €
8xlycr 3,3%Tycr 1,93%Tyer 1,27%T yer Tyer +0,04 C
Oxlycr 3,12xTyer 1,69%Tycr 1%Tyer Tyer +0,03 €
10xlycr 2,97%Tyer 1,5%Tycr 0,81%xTyecr Tyer +0,02 C

MpumeyaHue — lyer — 3TO 3HaYeHne ycTaBkm No Toky MT3, a Tyer — 9TO 3Ha4eHne
ycTaBKku no spemeHn MT3
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MpunoxeHne B
AnropmnTtm BBOAA YMCNOBOW NEPEMEHHON

AnropntTM BBOJA YMCIIOBOMW MEPEMEHHOMN pacCcMaTpUBaAETCA Ha MNpuMepe 3adaHus
ycTtaBku no Toky MT3-1.

YctaBka no Toky MT3-1 3agaetca B NEepBUYHbIX 3HA4YeHUsX Toka. [na a3Toro
HeobxoamMmo:

1. Bbiqucnumb kKoagppuyueHm mpaHcghopmayuu moka pasbl (KTT®P), kak
OTHOWIEHME HOMWHAmnbHbIX TOKOB MNEPBUYHON U BTOpUYHOM OBMOTOK dpasHoro TT.
Mpeanonoxum, 4to KTT® = 100.

2. Beecmu 3Ha4yeHue KTT®. [1na aT0oro Heo6xoanmo:

— BbINONHUTL TpeboBaHusa 1.6.2 Oona nepexoga B pasgen MeHw «[lapameTpbl» Ha
CcTpoKy «KTT®Dy;

— OJHOKpaTHO HaxaTb Knasuwy « P » (Bnpaso). [1py 3TOM HAYHET MuUraTb NO3NLNA «7»
COW. Knasuwamn « ¥ » (BHM3) 1 « A» (BBEpX) BblOpaTb 3Ha4YeHne «1»;

— OJHOKpaTHO HaxaTb Knasuwy « P » (Bnpaso). [1py 3TOM HaA4YHET MuUratb NO3nNLNSA «8»
COW. Knasuwamn « ¥ » (BHM3) 1 « A» (BBepX) BblbpaTb 3HaveHne «0»;

— OJHOKpaTHO HaxaTb Knasuwly « P » (Bnpaso). [1py 3TOM HaA4YHET MuUratb NO3nUUSA «9»
COW. Knasuwamn « ¥ » (BHM3) 1 « A» (BBEpX) BblOpaTb 3HaveHne «0».

— O[JHOKpaTHO HaxaTb Knasuwly «»» (BNpaso). [Mpn 3TOM B NnamsaTb ycTponcTtea byaet
BBeAeHo 3HavyeHne KTT® = 100.

- Bbiyucnumb Ouana3oH OonycmuMbiX 3Ha4eHUl ycmaeoKk no moky. [Ina atoro
Heo6xoQMMO BOCMOMbL30BaTbCA AaHHbIMM Tabnuubl 5. Ona paccmatpvBaemMoro npumepa
yCTaBka [OSKHa BXOAUTb B AnanasoH 3HadveHun ot 50 A go 12,5 kA. lNpu nonbiTke 3agaTb
3HayeHne yCTaBKW, HE BXOAsLlee B yKasdaHHbIA AuMana3oH, YCTPOWCTBO Bbl4AacT coobLleHue
«<Err».

3. Beecmu 3HayeHue ycmaeku rno moky MT3-1.

MpegnonoXxum, 4To ycTaBka fOrmKHa ObiTh 7,5 KA. [Ins aToro Heo6xoanumo:

- BbINONHUTL TpeboBaHus 1.6.2 Ona nepexoga B pasgen MeHw «YCTaBkM» Ha
CTPOKY «1My;

— OJHOKpPaTHO HaxaTb Knasuwy «P» (Bnpaso). [1py 3TOM Ha4yHET MuraTb NO3uMums «3»
COWN. Knasuwamm « ¥» (BHU3) 1 « A>» (BBEPX) BblbpaTb 3HAYEHNE «7»;

— OJOHOKpaTHO HaxaTb kKnasuwy «»» (BNpaeo). [Mpy 3TOM HaA4YHET MuUratb NO3NLNSA «4»
COWN. Knasuwamm « ¥ » (BHU3) 1 « A » (BBEPX) BblbpaTb 3HAYEHNE «S»;

— OOHOKpaTHO HaxaTb knasuwy «»» (BNpaso). [Mpy 3TOM HA4YHET MuUratb NO3nNLUSA «5»
COWN. Knasuwamm « ¥ » (BHU3) 1 « A » (BBEpX) BblbpaTb 3Ha4eHne «0y»;

— OOHOKpaTHO HaxaTb Knasuwy « P » (Bnpaso). [1pn 3TOM Ha4YHYT MUraTb BCE NO3MLMK C
«3» no «6» COWN. MNMepebopom knaeuw « ¥» (BHN3) U « A» (BBEPX) YCTAHOBUTb OECATUYHYIO
TOYKY Ha nosuumn «3» COWN n paamepHocTb «K» (knno amnepbl) Ha no3vummn «6» CON.

- Npy creaywwemM HaxaTun knasBuwm «P» (BNpaBo) BbIMNOMHAETCS BBOL HOBOIO
3HaveHus yctasku rno Toky MT3-1 B namsATb ycTpoucTBa, a nos3vumm ¢ «3» no «6» COU
nepecrtawT wmuratb. Ecnu, nocne BbinonHeHuss TpeboBaHuW npeabigyWwnx MyHKTOB,
OLHOKpPAaTHO HaxaTb KnaBuwy « 4» (BNeBO), TO W3MEHEHHOE 3Ha4YeHue YCTaBKM He
3anoOMMHAETCs U LMKIT BBOAA MOXHO NOBTOPUTD.
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MpunoxeHune I'
KapTta namatn Modbus

Ta6nuua I'.1 — lNMepeueHb agpecoB pernctpoB Modbus B KOTOPLIX XpaHATCA 3HAYEHUS
napameTpoB PyHKLNN

DyHKUMA MapameTp | Anpec peructpa Modbus | MpumeyaHue
YcTaBKu 3alimMThbl U aBTOMATUKKU (daHHble ans yTeHns ®03h n sanncmn ®06h)
aKTUBHOCTb 0100h
TOK 0102h
Bpems 0104h
MT3-1 yCKOpeHue 0106h
AlB 0108h
xapaktep cpabartbiBaHns BP-1 010Ah
xapakrep cpabarbiBaHna BP-2 010Ch
aKTUBHOCTb 010Eh
TOK 0110h
Bpems 0112h
MT3-2 yCcKopeHue 0114h
AlB 0116h
xapaktep cpabartbiBaHns BP-1 0118h
xapaktep cpabarbiBaHna BP-2 011Ah
aKTUBHOCTb 011Ch
TOK 011Eh
XapakTepucTtuka cpabartbiBaHUs 0120h
MT3-3 Bpems 0122h
xapaktep cpabarbiBaHna BP-1 0124h
xapakrep cpabartbiBaHns BP-2 0126h
xapaktep cpabarbiBaHna BP-3 0128h
BpeMs BBOAA YCKOPEHUS 012Ah
MT3-1(2) BPEMS YCKOPEHWS 012Ch
MT3-1(2,3) | koacpcmumneHT Bo3BpaTa No TOKy 012Eh
aKTUBHOCTb 0130h
TOK 0132h
Bpems 0134h
pexum paboTbl 0136h
3H3-1 HanpshkeHne 0138h
yron Makc. YyBCTBUTENbHOCTU 013Ah
CEKTOp YYyBCTBUTENbHOCTHU 013Ch
xapaktep cpabartbiBaHns BP-1 013Eh
xapakrep cpabarbiBaHna BP-2 0140h
aKTUBHOCTb 0142h
TOK 0144h
3H3-2 Bpems 0146h
xapakTtep cpabaTbiBaHna BP-1 0148h
xapaktep cpabarbiBaHna BP-3 014Ah
3H3-1(2) KoahdpunumeHT BosBparta no 3lo 014Ch
3H3-1 KoahpuumeHT Bosspara no 3Uo 014Eh
3H3-1 yron Bo3spaTta 0150h
aKTUBHOCTb 0152h
BpeMs NoaroToBKM 0154h
AMB BpemMs 0156h
AOMNONHUTENbHOE Bpemsi cbpoca 0158h
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Mpopomkenne Tabnuubi .1

DyHKUNA MapameTp Apnpec pernctpa Modbus | [lNpumeyaHue
HUO BPEMSI HEYYBCTBUTENBHOCTU 015Ah
HLUO n Al'B xapaktep cpabartbiBaHns BP-2 015Ch
MHBEpPCUA BXOOQHOro curHana 015Eh
xapaktep cpabarbiBaHna BP-1 0160h
AB-4 xapaktep cpabartbiBaHns BP-2 0162h
xapaktep cpabarbiBaHna BP-3 0164h
3aJepxKa BXOQHOro curHana 0166h
MHBEpPCUA BXOQHOro curHana 0168h
[B-5 xapaktep cpabartbiBaHns BP-2 016Ah
xapakTtep cpabaTbiBaHna BP-4 016Ch
3agepkka BXOQHOro curHana 016Eh
WHBEPCUA BXOAHOIo CUrHana 0170h
xapaktep cpabarbiBaHna BP-1 0172h
[1B-6 xapakTtep cpabaTbiBaHna BP-2 0174h
xapaktep cpabarbiBaHna BP-3 0176h
3agepkka BXOQHOro curHana 0178h
BpeMs yaepxaHnsa kKoHTaktoB BP 017Ah
npyv UMNynNbLCHOM cpabaTbiBaHUN
nepuwopn nepekntodeHna TCO-8 npu 017Ch

onpegenexHmmn HUO

Tekywue namepeHuns (gaHHble Tonbko ansa YreHna ®03h, ©04h)

TOK (pasbl A 0050h

TOK (pasbl C 0052h

TOK 3lo 0056h

HanpsbkeHne 3Uo 0057h
dasoBbIn yron Toka 3lo 0046h
dra3osbIn yron HanpsxeHust 3Uo 0047h
pa3HocTb has3oBbix yrios 3Uo 1 3lo 0076h

Tekywiue coctosiHUA (faHHble TONbKO Ansa YteHns $03h, ®04h)

anckpeTtHble Bxoabl ([OB) 0080h
ANcKpeTHble Bbixoab! (BP) 0080h
ceetognoabl (TCH) 0086h
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Tabnuua r.2 - KapTa namsTu napameTpos TenecurHanuMsaumm (TC),
Tenensmepernuns (TW), TeneynpaBneHua (TY) yctponctBea P3J1-04 pana BkAwYeHus ero B
aBTOMAaTM3MPOBaHHYO cuctemy cbopa nHgpopmaumm no npotokony Modbus-RTU

Ayenka namaTtn Homep HanmeHoBaHue napameTpa Twvn MNpumeyaHne
OYHKL MM

0800h (bit) 02 OunckpeTtHbin Bxog 1 (PINMO) TC

0801h (bit) 02 OnckpeTtHbin Bxog 2 (PINO) TC

0802h (bit) 02 IOuckpeTHbIn BXog 3 TC

0803h (bit) 02 IOuvckpeTHbIN BXOA 4 TC

0804h (bit) 02 IOvckpeTHbIn BXOg 5 TC

0805h (bit) 02 [unckpeTHbin Bxoa 6 TC

0880h (bit) 02 Myck MT3-1 TC

0881h (bit) 02 Myck MT3-2 TC

0882h (bit) 02 Myck MT3-3 TC

0883h (bit) 02 Myck 3H3-1 TC

0884h (bit) 02 Myck 3H3-2 TC

0885h (bit) 02 Pabota MT3-1 TC

0886h (bit) 02 Pabota MT3-2 TC

0887h (bit) 02 Pabota MT3-3 TC

0888h (bit) 02 Pa6ota 3H3-1 TC

0889h (bit) 02 Pabota 3H3-2 TC

088Ah (bit) 02 Myck AlNB TC

088Bh (hit) 02 Paborta AlB TC

0840h (bit) 02 CocTosiHMe BbixogHoro perne 1 TC

0841h (bit) 02 CocTosiHve BbIXogHOro pene 2 TC

0842h (bit) 02 CoctosiHue BbixogHoro pene 3 TC

0843h (bit) 02 CocTosiHue BbIxogHoro pene 4 TC

0844h (bit) 02 CocTosiHMe BbixogHoro pene 5 TC

0860h (bit) 02 CocTtosiHne ceetogmoaa 1 TC

0861h (bit) 02 CocTosiHue ceetogmoa 2 TC

0862h (bit) 02 CocTosiHue ceetogmona 3 TC

0863h (bit) 02 CocTtosiHue ceBeTogmona 4 TC

0864h (bit) 02 CocTtosiHue ceBeTogmoaa 5 TC

0865h (bit) 02 CocTosiHue cBeTtogmona 6 TC

0866h (bit) 02 CocTosiHue csetogmona 7 TC

0867h (bit) 02 CocTosiHue ceetogmona 8 TC

0050h 03 M3mepeHue la TN | 5A=500
0052h 03 M3mepeHue Ic TN | 5A=500
0056h 03 M3mepenue 310 TN | 1A=100
0057h 03 N3mepeHue 3U0 TV | 1B=100
0046h 03 Yron 310 TN

0047h 03 Yron 3U0 TN

0076h 03 Yron (3U0 310) TN

00A6h 03 3Ha4yeHue la nocnegHen aBapum T | 5A=500
00A7h 03 3Ha4yeHue Ic nocnegHen aBapum T | 5A=500
00A8h 03 3Ha4veHue 310 nocnegHen aBsapumn T | 1A=100
00A6h 03 3Ha4veHne 3UO nocnegHen asapumn T | 1B=100
0019h 03 'og nocnegHen asapumn TN

001Ah 03 MecsL, nocrnegHen asapum T

001Bh 03 YUcno nocrnegHen asapuu ™

001Ch 03 yacbl nocrnegHen asapumn ™

001Dh 03 MWHYTbI NocnegHen asapum TN

001Eh 03 CEKyHAbI nocrnegHen asapum TN

08EOh 05 Bkn. BbIxogHoro perne 1 TY

08E1lh 05 Bkn. BbIxogHoro pene 2 TY
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MpogomkeHne Tabnuupl .2

Ayerika namaTu Homep HanmeHoBaHue napameTpa Tun MpumeyaHne
dyHKUMK

08E2h 05 Bkn. BbIxogHoro pene 3 TY

08E3h 05 Bkn. BbIxogHoro pene 4 TY

08E4h 05 Bkn. BbixogHoro pene 5 TY

08E5h 05 KBuTupoBaHue aBap. CUrH. TY

Tabnuua I'.3 — dopmat dyHkumMm «03» MODBUS (4TeHue gaHHbIX U3 PerMcTpoB)

3HaveHune
HanmeHoBaHue napameTpa MpumevaHve
napametpa
1. CeTeBON agpec yCTponCcTBa 01h
2. YcnosHoe HanmeHoBaHune yHkumn MODBUS 03h
o |3. Agpec nepBoro YnTaemoro peructpa (crapuni 6anT) 00h
8 [4. Agpec nepBoro unTaemoro permctpa (Mnaawmii 6anT) 46h
& | 5. KonnyecTBo YnMtaemMbix perncTpos (cTaplumin 6aiT) 00h
6. KonniecTso unTaembix pernctpoB (mnagLwmi 6anT) 02h
7. KoHTponbHas cymma CRC (cTapwui 6anT) H.O.
8. KoHTponbHas cymma CRC (Mnagwwui 6anT) H.O.
1. CeTeBON agpec yCTponCcTBa 01h
2. YcnosHoe HanmeHoBaHune yHkumn MODBUS 03h
3. Konun4yecTBo nepegaHHbix 6ant 04h
&5 14. [aHHble nepBoro peructpa (craplunii 6anT) 00h
@ 5. [laHHble nepBoro peructpa (mnagwmn 6an) 00h
O |6. [JaHHble BTOporo pernuctpa (ctapuii 6ant) 00h
7. aHHble BTOpOro pernctpa (mnagwmi 6anr) 00h
8. KoHTponbHas cymma CRC (cTapwui 6anT) H.O.
9. KoHTponbHas cymma CRC (mnagwmi 6anT) H.0O.

MpumeyvaHne — CeTeBon agpec yCTPOMCTBA, AaHHbIE B PErMCTPax 1 3HAYEHUS KOHTPOMbHbIX

CYMM NOKa3aHbl YCITOBHO.

Tabnuua I'.4 — opmat pyHKumMm «05» MODBUS (4TeHne aaHHbIX U3 PErNCTPOB)

3HayeHne
HaumeHoBaHne napameTpa MpumevaHve
napameTtpa
1. CeTeBON agpec ycTponctea 01h
2. YcnosHoe HanmeHoBaHue yHkumn MODBUS 03h
o | 3. Adpec nepBoro YnTaemoro perncrpa (crtapumm 6anT) 00h
8 [4. Agpec nepBoro 4nTaemoro permctpa (Mnaawmii 6anT) 46h
& | 5. KonnyecTBo YuTaeMblx pervicTpoB (cTapLumii 6anT) 00h
© 6. Konu4ecTBo YnTaeMbix perucTpoB (MnagLwui 6anT) 02h
7. KoHtponeHasa cymma CRC (cTapwwnin 6anT) H.0O.
8. KoHTponbHas cymma CRC (mnagwmi 6anT) H.4O.
1. CeTeBON agpec ycTponcrea 01h
2. YcnosHoe HanmeHoBaHune yHkumn MODBUS 03h
3. KonnyecTtBo nepegaHHbixX 6ant 04h
& 1 4. [JaHHble nepBoro pernctpa (cTapLumin 6anT) 00h
@ 5. laHHble nepBoro pervctpa (Mnagwun 6anT) 00h
O |6. fanHble BTOporo pernucTpa (cTaplumin 6aiiT) 00h
7. anHHble BTOpOro pernctpa (mnagwmi 6anr) 00h
8. KoHtponbHasa cymma CRC (cTapwnin 6anT) H.0O.
9. KoHTponbHas cymma CRC (mnagwmi 6anT) H.4O.

MNpumeyaHne — CeTeBoW aapec YCTPOMCTBA, AaHHbIE B PEFMCTPaX U 3HAYEHUS] KOHTPOSbHbIX

CYMM NOKa3aHbl YCITOBHO.
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Tabnuua pekomeHAyeMbIX 3aMeH perie U YCTPOUCTB ANsl IHEepPreTUKu
Ha u3genusa npousBoactea PEJICIC

YCTPOUCTBA PEJNIEAHOW 3ALUUTbI U ABTOMATUKU

PEACIC™ 3ameHseMble aHanoru
P311-01.01 Y3A-10A.2, PM100, MP3C-05M, SIPROTEC 7SY61, Sepam 100+, Micom 121,122,123, PT80, PT90
P311-01.02 Y3A-10A.2, MP3C-05M
P311-01.03 Y3A-10A.2, Y3A-AT
P311-03.100 PC80M2-1...8, PCBOM2M-1...8, Y3A-AT, 2 pene PT80, PT90, 2 pene PC80M-1...5
P311-03.200 Y3A-AT, PC80M2-19...21
P311-03.300 Y3A-AT, PC80M2-11...14, PC80M2M-11...14, 2 perie PC80M-6
YPY-3M, YPY-3M-C Mo 3 pene (PY-1, PY-2, PY-3, PCT-11), SPAF 340
bLWA-01 [lBa PI1-341 unn gga PI-361
PENE BPEMEHM
OpHouenHble pene MHorouenHble pene
PEACiC™| 3amensiemble pene PEACIC 3ameHsiembIe pene Pene AlB, cyTouyHble nporpaMmHble
PB113, PB127 PB133 BIT-103 oB 03 PEACIC™|  3aMennembie pene
BI1-69, PB143, 3B113 3B123, BN-79M PB215. PB225. PB235
BI-76M OB13, 9B143, PB-01 BN-103A [ PB 03 + PH 54 BN-101A | PB245, PCB255, PCB
PCB18-11, PCB16-2 BI-68 PCB 01-1, 18-23 ’
BI-76M | PCB16-2 BN-104, PBM-12, PBM- 13,
i |rea
BN-102, PB247 B1-82 PCB-01-3, BC-10-3 BN-108 PM1B-01, PBI58
BN-102A 9B114, 3B124, 9B134, PB112, PB128, PB132, PBL-03 PPBI-1, 2PBM
BN-73M OB144, 38217, 3B227, PB142, PB218, PB228, 2PBM
58 247 BJI-100A | PB238, PB248, B3 3 pene PCB 153
PCB18-12, PCB-16M-2 PCB 18-13, PCB 14, 3 pene PCB 01-5
’ PCB 160, PCB 260 P
PENE HANPSXKEHUSA
PEACIC™ 3am::712Mble PEACIC™ 3aM:I;)j'-I1(:MbIe PEACIC™ 3aM:I;)j'-I1(:MbIe
HI1-6, PH 53, PH153,
HR-4 Poh  Pons HIGA PCH 50-1 HM18-1 PCH50-6
HNGA-1 PH-53-60/[
PCH 16, PCH 17 PH 54, PH154
HI-5 POH 50.4 HI-7,HTA | oo’ HI-18-2 PCH 50-7
HI1-S, PCH12, HI8 PCH 18, PCH HII-9 PH53+ PH54
HII-8A PCH50-6 50-7 HN-9A, HN-19 | PCH50-6 + PCH 50-7
MPOMEXYTOYHbIE PENE
PEACIC™ 3ameHseMmble pene
N3-40, N3-40A | PN123, PN125, P11 16-1, 5, 6, 7, PN16-1M, -7M, PON36-11, PAMN36-21, PM-36
Na-41 P 17-1, PN17-4, PN 17-5, PM221, PM222 PN225, PAM37-13
na-42 PI116-2, PT1 16-3, P11 16-4, POM136-12, PA36-13, PAN36-14, PT1255, PT1232
N3-43 PN 17-2, PN 17-3
N3-44 P 18-1, PIN 18-2, P11 18-3, PAN37-111, PAN37-112, PAMN37-113, PN 251, PT1 253, PAN9%
- P 254, P11256, PIT 18-4, PI 18-5, P1 18-6, PT1 18-7, PT118-8, PI1 18-9, P 18-0, PI118M
P3M37-121, PAMN37-221
M3-46, N3-46A | PNI-11, PN-12, PMI-11M,-12M, P3M38]
PENE TOKA
PEACIC™ 3ameHsemble pene
AN-1 PCT11, PCT13, PCT40-1, PCT11M
AN-2 PT40, PT140, PCT40-3, PCAOM
AN-3B PC40M2, PCA0M2 + PB, 2 pene PT40, PT140, PCT40-3, PCT40-3 +PB
AN-4, Al-4-1 | P3T51, PT3 51.01
AN-4-2 P3T51+ PB, PCT40-1B
AN5 2 pene PT-81, PT-82, PT-83, PT-84, PT-91, PT-92, PCBOM2M-1...17
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