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[aHHoe pykoeodcmeo mno asKcnfyamauyuu sensemcsi  ogbuyuanbHol — 0okymeHmauyuel
npednpusmus MUKPOJI.

lMpodykyus npednpusmusi MUKPOIJI npedHasHavyeHa 05 aKkcrnyamauuu KeanuguyuposaHHbiM
MepcoHanioM, MPUMEHSIIOWUM coomeemcecmeyowue rnpueMbl U MOMbKO 8 UEsIsX, OfUCaHHbIX 8
Hacmosiwem pykogodcmee.

Konnekmue npednpusmusa MUKPOIJ1 ebipaxaem 60onbwWyo npusHamesnbHoCmMb mem
crneyuanucmam, Komopble npunazarom 6onbwue ycunus Ons  MoO0EPXKU OmMe4yecmeeHH020
npouszgodcmea Ha HaodnexawieMm ypoeHe, 3a Mo Ymo OHU euwe cbepeenu ceow cury Oyxa, yMeHue,
crocobHocmu u manaHm.
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HacTosiliee pykoBOACTBO MO 3KchjyaTauuMu npedHasHayeHo AN O3HAKOMIIeHUs noTpebutenen ¢
HasHayeHneM, Moaensamu, MPUHUMINOM OENCTBUS, YCTPOMCTBOM, MOHTAaXOM, 3KCnnyatauuen u obcryXuBaHuem

perynatopos MukponpoueccopHbix MTP-8 (B ganbHenwem perynsatopsl MTP-8).

Perynstopbl MTP-8 cocToaT u3 6rnoka perynsatopa v KneMmHO-61104HbIX COeauHUTENEN.

BHUMAHMUE !

Mepen ucnonb3oBaHMEM U3OENUSA, NOXanymcra, 03HaKOMbTECh

C HaCToSILLMM PYKOBOACTBOM MO 3Kcnyataumm perynatopos MTP-8.

MpeHebpexeHMe Mepamu NPeLOCTOPOXHOCTM W NpaBuaMu
3KcnnyaTaumy MOXeT CTaTb MPUYMHON TPaBMUPOBaHMUS NepcoHana unu

nospexaeHnsa obopyaosaHus!

B cBA3M C MNOCTOAHHOM pa60T017| no CcoBepLIeHCTBOBaHUIO

nsgenus,

rnoBbILLAOLLEN

ero

HaOeXHOCTb

n

ynydwatowien

XapakKTepUcTukn, B KOHCTPYKUUIO MOTYT ObITb BHECEHbI HE3HAYUTENbHbIE
N3MEHEeHUA, He OTpaXKeHHble B HacTodLleM U3gaHun.

Coxpameuvm, NPpUHATbIe B AaHHOM pyKoBOACTBe

1. B HanmeHoBaHUsAX napamMeTpoB, Ha PUCYHKax, NP LNQPOBLIX 3HAYEHMAX U B TEKCTE UCMOSb30BaHbI

COKpaLleHus 1 abbpeBmaTyphbl, 03Ha4aroLWwue cnegyoulee:

Tabnuvua 1.1 - CokpalyeHus n abbpesmaTypbl

Abbpesuarypa NMonHoe HauMeHOBaHue 3HaueHue
(cumBon)

PV unun X Process Variable M3mepsiemas BennunHa (KOHTpONMpyeMbiin n
perynupyembli napameTp)

SP unim W Setpoint 3agaHHas Tovka (3agaHve perynsitopy)

MV vnn 'Y Manipulated Variable MaHunynupyemasa nepeMeHHasi, nepemMeHHas
NpeAcTaBnsAlLas 3Ha4yeHve yrnpasnsoLero
BO34EWCTBUS, MO4ABAEMOro Ha aHaroroBbIv BbIXOA
yCTpoOnCTBa

Z External Disturbance BHellHee Bo3MyLlaoLlee BO3AENCTBUE

LSP Local Setpoint JlokanbHas (BHYTPEHHsIA) 3a4aHHas To4ka

Tt Time Bpems, nHTepBan BpeMeHu

Al Analogue Input AHanorosblii BBOA

DI Discrete Input [unckpeTHbin BBOA

AO Analogue Output AHanoroebI BbIBOA

DO Discrete Output [NCKpPeTHbIN BbIBOA

2. B HanmeHoBaHUWsAX ypoBHEN KOHMUrypauuv perynstopa npuHATHI cnegytolme obo3HayeHusl, KoTopble

COOTBETCTBYIOT ByKBaM naTuHckoro andasuTa:
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3. CocTosiHNS cBEYEHUS MHONKATOPOB, YKa3aHHbIX B pyKOBOACTBE, NpuBeneHbl Ha PUCYHKe!:

® &

Mwuraet

CeeTutcA

He cBeTuTCA
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2 HasHayeHue. PyHKLUUOHASNIbHbIE BO3MOXHOCTU

Perynatopbl MTP-8 npepctaBnsoT cobol HOBbIA KNAacC COBPEMEHHBIX LUMMPOBLIX PEerynsaTopoB.
PerynaTtopbl npyMeHsitoTCs ANs ynpaBneHnst TEXHONOrMYEeCKMM NpoLeccaMmm B NPOMbILLIIEHHOCTH.

K OCHOBHbLIM JOCTOMHCTBaM CriefyeT OTHECTM BbICOKOE KAYeCTBO M HAEXHOCTb, MHOTOMYHKLMOHAMNLHOCTb
n mbKocTb, Maroe 3SHepronoTpebreHne M KOMMaKTHOCTb, MPOCTOTY KOMMOHOBKW, YAOBHOCTb MOHTaxa u
obcnyxunBaHns, LUIMPOKNE KOMMYHUKALIMOHHbIE BO3MOXHOCTU U HEBbLICOKYIO CTOMMOCTb.

Perynatopsl MTP-8 npegHasHaveHbl Kak A5 aBTOHOMHOrO, Tak U AN KOMMSIEKCHOTO UCNONb30BaHUSA B
ACYTI B aHepreTuke, MeTannyprum, XMMU4eCcKon, MULLIEBON M OPYrMx OTpacnsx NpPOMbILUIIEHHOCTU Y HAapOOHOM
XO35AACTBE, MOMYT UCMOMb30BaTbCA B CUCTEMaxX WHAMKaLUW, aBapuiHOW W MpedynpeauTenbHON curHanusaumu,
3almThl U BNOKMPOBOK KOMMPECCOPOB, TYPOWH, XONOAMIBHOIO M APYroro TEXHONOrMYeckoro 06opy0BaHus.

Peaynsmopbl MTP-8 npedHa3Ha4YeHbl:

® NSl N3MEPEHNS 80CHMU KOHTPONMPYEMbIX BXOAHbIX (PM3NYECKMX NnapamMeTpoB, CUrHanoB OT AaTYMKOB,
06paboTku, npeobpa3oBaHUs W OTOOPaXEHUS WX TEKYLMUX 3Ha4YEeHWA Ha BCTPOEHHOM YeTbIpexpaspsifHOM
LUMPOBOM MHONKATOPE;

® NS U3MEPEHWUs BNaXHOCTW, HaXOXAEHWs Pa3HOCTU NapameTpoB W CPEAHEro 3HaYeHUS HECKOIbKMX
napameTpoB;

® perynsaTop B COOTBETCTBUM C 3aaHHON MONb3oBaTeENeM forMko paboTbl COOTBETCTBYIOLLENO kaHana u
napameTpamu perynupoBaHnsi (GOpMUPYET BbLIXOAHbIE CUrHamnbl YNpaBlEHUSI BHELIHWMMW WUCMOSHUTENbHLIMU
MexaHuamamu, obecneumBas perynupoBaHve no [MAL 3akoHy wnu AUCKPeTHOe perynMpoBaHMe BXOLHOMO
napameTpa no ABYyXNO3ULIMOHHOMY 3aKOHY;

® perynatop hopMMpyeT CUrHarnbl BYXYPOBHEBOW TEXHONOIMYECKON CMrHanusauum, Ha nepegHen naHenu
UMEIOTCA MHOMKATOPbl ONA CUrHanu3auum TEXHONOTMYECKU OnacHbIX 30H (NpegynpeauTenbHasi curHanusaumsi),
CUrHarbl NPEBbILLIEHNS (3aHKEHUS) perynnpyemMoro unm n3amMepseMoro napameTpa.

Cmpykmypa peaynsmopa MTP-8 nocpedcmeom KoHgpu2ypayuu Moxxem 6bimb U3MeHeHa
maKum 06pa30M, 4mo e pecyrsisasmope moaym 6bIMmb UCMOJIb308aHbI:

- 8 KaHanoB N3MepeHus,

- 40 16-Tn KaHanoB curHanM3aummn BbIXoga NapaMeTpoB 3a YyCTaHOBMEHHbIE Npeaensl,

- 00 16-Tn KaHanNOoB 3aLLUNTHOrO OTKITHYEHNS,

- 8o 8-mu kaHanoB 2-x, 3-x nosuuyuonHoro, NA-umnynscHoro, MAO-LWLNM perynatopa,

- 0o 4-x kaHanos N[ aHanorosoro perynaTopa.

Cxema nsmepeHusi obnagaeT BbICOKOW MOMEXO3aLUMLLEHHOCTLIO U NO3BOSSET NOAKMIOYATL K perynstopy
MTP-8 damuyuku, koTopble OPMUPYIOT BbLIXOAHOW YHUMULUMPOBaAHHbIN curHan 0-5mA, 0-20MA, 4-20MmA,
nogknioyaemble Mo 2-x posodHOU CXeMe BKIOYEHWsl, Tepmonapbl, a Takke TepmonpeobpasoBaTenu
CONpoOTMBNEHNSA NO 3-X NMPOBOAHON CXeMme BKNoYeHus. JluHeapusayus u ¢unbmpayus U3mMepseMblX 3HaYeHUn
TemnepaTypbl BbINOMHAIOTCA LMMPOBLIMU Crocobamu.

BHyTpeHHsAS nporpammHas namaTe perynatopa MTP-8 cogepxuT Heob6xoammoe KOnMyecTBO CTaHO4apPTHbIX
YHKUMIA HeoBXoaUMbIX AN ypaBneHUs TEXHONOrMYeCKUMU npoLieccamm 60nNbLUNMHCTBA UHXEHEPHbIX NPUKNaaHbIX
3aga4y, Hanpumep, Takmx Kak: CpaBHeHWe pesynbTata npeobpas3oBaHMs C ycTaBkamMu MUHUMYM U MakCUMyM U
[OBYXYPOBHEBYHO CUIHanm3auuio OTKIIOHEHWI, nporpaMMHas KanubpoBka KaHamoB MO BHeLHemy o6pasLoBomy
WCTOYHMKY aHanoroBoro curHana, uudposas unbTpaums, BblYMCIIEHWE Pa3HOCTU U CPEAHEro 3HaYeHWUs Mexay
3ajaHHbIMU NapaMeTpamMu, BbIYMCNEHNE BNAXHOCTU U T.M.

Perynatop npegcrtaesnseT cobon cBOGOAHO KOHMUIypupyeMblii KOMNakTHbIN npubop. lMons3osaTtens, He
UMEIOLLMIA 3HAHUA N HaBbIKOB MPOrpamMMUPOBaHNS, MOXET NPOCTO BbI3biBaTb U WUCMOMHATL 3TW (PyHKUMM nyTem
KoHdpurypauum perynsatopa MTP-8. Perynatopbl MTP-8 oveHb rmbkune B ncnonb3oBaHun n MoryT 6bICTPO 1 nerko,
U3MEHMB  KOH(purypauuto, BbINOMHUTL  BOMbLUMHCTBO  BCTpeyaeMbix TpeboBaHun W 3agad  ynpasneHus
TEXHOMNOMMYECKMMUN NpoLieccamu.

Perynatopsl MTP-8 koHcurypupyloTcs 4epes nepefHol naHenb npubopa wvnm 4vepes ranbBaHUYECKU
pasgeneHHbin uHTepdenc RS-485 (npotokon ModBus) nporpammHbiMm naketom MWK-KoHdurypaTop, 4to Takke
no3BonseT ucnonb3oBaTb NpuOOpP B KayecTBe YAaneHHOro KOHTponnepa npu paboTe B COBPEMEHHBbIX CETAX
ynpaBsneHus n cbopa uHpopmMaumm.

MapameTpbl kOHUrypauun perynaropa MTP-8 coxpaHalTcs B 3HEpProHe3aBMCUMOW NamsTn U npubop
crnocobeH BO30OHOBWTH BLIMOSIHEHWE 3afayv YMNpaBMneHWst Mocrne npepbiBaHUSA HanpsbkeHusa nutaHus. bartapes
pe3epBHOro MUTaHUsi HE UCTIONb3YEeTCS.
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3.1 KonnyecTBO BXOAHLIX U BbIXOAHbLIX CUrHanoB perynsaropa MTP-8

Ta6nuua 3.1.1 - Konn4ectBo BXOAHbIX 1 BbIXOAHbLIX CUrHanoB 6a3oBoin Mo

enu perynstopa MTP-8 (6e3 Moayns paclumpeHus)

Mopaenb perynsitopa

AHanoroBbIn

OUCKpeTHbIN

BX04 BbIX0A BXOf, BbIX0A
MTP-8* 8 1 0 8
MpumeyvaHve.
* 6e3 Moayns pacLUMpeHust
Perynatopsl MTP-8 mMoryT komMnnekroBaTbCa O4HUM MOAYNEM pacLUMpeHus.
Tabnuua 3.1.2 - KonnyectBo BXOAHbIX U BbIXOOHbIX CUrHaNoB mMogynen pacwvpenns YCO MP-51
Moaenb KpaTtkas AHanoroBbIN OnCKpeTHbIN
Moayns XapakTe- BXon BbIXoA BXofA, BbIXOA,
paclumpeHus pucTuka
MP-51-01 8DI - - 8 -
MP-51-02 8DI+4DO - - 4 4
MP-51-03 8DO - - - 8
MP-51-04 AO+8DI - 1 8 -
MP-51-05 AO+4DI+4DO - 1 4 4
MP-51-06 AO+8DO - 1 - 8
MP-51-07 3A0 - 3 - -
MpumeyvaHus.

1. «-» - BXoA (BbIX0OA4) OTCYTCTBYET;
2. Obo3HayeHus moayns paclumpeHus npuHaTo MP-51-xx, rae Xx — kof MoAyns pacluMpeHus;
3. [IMcKkpeTHble BXOAHbIE CUrHarnbl MOTyT UCMONb30BaTbLCH Af1si Nepeaayy COCTOSIHUS AUCKPETHBIX A4ATUYMKOB MO

nHTepdecy.
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3.2 TexHn4yeckue XapPaKTepuCcTtukn aHanoroBbiX BXOAHbIX CUrHanoB
Tabnuua 3.2.1 - TEXHNYECKME XapaKTEPUCTUKM aHaNoroBbIX BXOAHBIX CUrHanoB perynsiropa MTP-8

TexHuuyeckas xapakTepucTuka

3HauyeHune

KonnyecTBo aHanorosbIx BXOA40B

8

Twn BXOQHOro aHanoroBoro curHana

YHudpmumposaHHbsie no NOCT26.011-80:

OT1 0 MA fo 5 MA, RBex=200 Om

Ot 0 MA go 20 MA, RBx=50 Om

Ot 4 MA po 20 MA, RBx=50 Om

Hanpsi»kenne OT 0 mB go 75mMB, OT0B no 1B, OT 0B go
10B, RBx He meHee 20 kKOm

TepmonpeobpasoBaTenu ConpoTUBIEHUS
(3-x NnpoBoAHas cxeMa BKMHOYEHUS)

no ACTY 2858-94 (TOCT 6651-94):

TCM 50M, W100=1,428, -50 ... +200°C

TCM 100M, W40=1,428, -50 ... +200°C

TCM rp.23, -50 ... +200°C

TCM 500, W100=1,391, P50, -50 ... +650°C
TCM 100M, W10=1,391, P100, -50 ... +650°C
TCM rp.21, -50 ... +650°C

Pt50, Pt100 a = 0,00390, 0,00392

Tepmonapbl no ACTY 2837-94
(TOCT3044-94, DIN IEC 584-1):
TXKK (), 0 ... +1100°C

TXK (L), 0°...+800°C

TXKH (E), 0 ... +850°C

TXA (K), 0 ... +1300°C

TMAM10 (S), 0 ... +1600°C

TMAP (B), 0 ... +1800°C

TBP-1 (A-1), 0 ... +2500°C

Paspeluatoutas cnocobHoctb ALM <0,0015 %
[nana3oH nHavKaumm TEXHOMOrMYeckoro napameTpa Ha OT-9999 [0 9999 C YHETOM AGUMMASTBHOTO PagaenUTens
BCTPOEHHOM LIMOPOBOM MHAMKATOpE
TOYHOCTb MHAMKaLUK 0,01 %
Mpepen gonyckaemon OCHOBHOW NPUBEAEHHON MOrpeLLHOCTM <0.2%
s U, ()

M3MEPEHUsI BXOOHbIX NapaMeTpoB

BnusHve TemnepaTypbl OKpyXatoLien cpeabl

He npeBblwaeT * 0,2 %/10°C

Mepvoa n3mepeHusi 1 o6HOBNEHMS UHOPMaLMK Ha aucniee

He 6onee 0,2 cek

BpeMH NHOWKaLnn naMmepeHHoro napamMmeTpa oaHOro kaHana B
pexume LMKINMYECKON MHAMKaLMN

1 — 10 cek (napameTp nporpammupyeTcs)

[anbBaHW4Yeckas pa3BA3ka aHarioroebiX BXo4oB

MpynrnoBasi, 8 BXOAOB raribBaHU4YECKW U30MMPOBaHbI OT APYrUX
BXOAO0B W OCTanbHbIX Lienen

OneKTpU4ECKOe CONPOTUBEHNE U3ONSALMN MeXay
raribBaHU4ECK/ HE CBSI3aHHBIMM 3MEKTPUYECKMMU LiensiMu
npnbopa Npu HopMasibHbIX KMMMaTUYECKUX YCIOBUSIX

He meHee 20 MOm

VIcnonHeHne NuHUM cBA3N ans yHI/Id)I/IU,VIpOBaHbIX CUrHanoB

[ByxnpoBogHas, paBHON ANVHbI U 0AMHAKOBOIO CeYeHUs

VcnonHeHvne nNvHWM cBA3W Ans TepMOCOI'IpOTVIBJ'IeHVIVI

TpexnposonHaﬂ, paBHOVI AJNMHbI U OOUHAKOBOro cevYeHnsa

[nvHa nuHum ceasm ans TepMOCOI'IpOTVIBHeHVIVI, He Gonee

100 m

ConpoTvBrieH1e NMUHWUK CBsI3W, He Gornee

15,0 Om

Kaxdnbiti kaHan peaynsamopa MTP-8 moxem 6bimb CKOHGbucypuposaH Ha rnodkYeHue nobo2o dam4yuka,
u3 epynnsl 00HomurnHbIX. Hanpumep, ece 8-m 8x0008 O0/mKkHbI BbiMb CKOHGbU2ypUpPOBaHbI Ha MOOK/OYEHUE UnU
mepmonap, usiau mepMoMempo8 CONPOMUBIIEHUS, UU MOKO8bIX 0amyuKos.
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3.3 AHanoroBble BbIXOAHbIe CUrHanbI:

Ta6nuua 3.3.1

TexHuuyeckasi xapaKTepucTuka

3HauyeHue

KonunyecTBo aHanorosbixX BbIXOA0B:
- B 6a3oBon modenu perynsitopa
- Ha mogyne pacluunpexuns YCO

1
KONM4ecTBoO - cM. Tabnuuy 3.1.2

Twn BbIXOAHOIO aHanoroBoro curHana

YHuduumpoBaHHsle no FOCT26.011-80:
OT1 0 MA go 5 MA, RH <2000 Om

Ot 0 MA 1o 20 MA, 4-20 MA, RH =500 Om
OT1 0B 8o 10 B, RH 2 2000 Om

Paspeluatowas cnocobHocTb LIAM ans BbIXOO0B:

- B 6a3oBon mogenu perynaropa <0,0015 %
- Ha moayne pacluunpexus YCO <0,024 %
[Mpenen gonyckaemon OCHOBHOW NpUBEAEHHON MOrpeLLHOCTM
(hOpPMMPOBaHMS BbIXOAHOIO CUrHara nocre kanubpoBku Anst
BbIXOOB:
- B 6a30BOK MOZenu KOHTposnnepa <0,2%
- Ha moayne pacluunpexus YCO <04 %
3aB1CMMOCTb BbIXOAHOIO CUrHana ot conpoTtmenexus Harpyskn | <0,1 %

BnusHve TemnepaTypbl OKpyKatoLlen cpegbl

He npesblwaeTt * 0,2 %/10°C

[anbBaHW4Yeckas pa3BA3ka aHarioroeoro Bbixoaa

Bbixog ranbBaHuyecku n3onunpoBaH OT ApYyrux BbIXOO4O0B U
ocTasnbHbIX Lenewn

3.4 IncKkpeTHble BbIXOAHbIe CUrHambI

B MTP-8 nucnonb3ytotcsi TPaH3NCTOPHbIE, perneinHble, ONTOCUMMUCTOPHbIE AUCKPETHbIE BbiX0Aa, B 3aBUCMMOCTM OT 3akasa

KreMMHO-65104HOro coegnHnTens.

3.4.1 TpaH3uCTOpPHbIN Bbixoa. KneMMHO-6104HbIN coeanHuTenb KB3-16-14

Tabnvua 3.4.1

TexHuyeckas XapakTepucTuka

3HauyeHue

KonnuyecTBo AUCKPETHbBIX BbIXOOOB:
- B 6a3oBon mogenu perynsaropa
- Ha mogyne pacwupenus YCO

8
KONMYeCTBO - cM. Tabnuuy 3.1.2

Tun BbIXOAA

OTkpbIThIv Konnektop (NPN TpaH3ucTopa)

MakcumanbHoe HanpsaXxeHne KoMmytTauuu

< 40 B NOCTOSAHHOrO TOKa

MakcumanbHbI TOK Harpy3ku KaXkgoro Bbixoga

< 100 A

["anbBaHM4eckas pasBA3ka AUCKPETHbIX BbIXOO0B

Bbixoabl cBS3aHbl B rpynny u3 8 BbIXOAOB U ranbBaHUYeCKN
M30/TIMPOBaHbI OT APYrKX BbIXOOOB N OCTallbHbIX uenen

CwurHan norudeckoro "0"
CwurHan nornyeckon "1"

Pa30oMKHYTOe COCTOsIHME TPaH3UCTOPHOTO Kitoya
3aMKHYTOe COCTOsIHVE TPaH3VCTOPHOTO Kroya.

Bug Harpysku

AKTUBHAs, MHOYKTMBHAS

Hanp;m(eHMe BHELIHEero UCTOYHUKa nnuTaHna

HectabunusmposaHHoe, (20-40)B nocTosiHHOro Toka

3.4.2 PenenHbin Bbixoa. KnemmHo-6no4HbIN coeguHutens KB3-30P-11, KB3-30P-12

Tabnuua 3.4.2

TexHuuyeckas xapaKTepucTuka

3HauyeHue

KonunyecTBo ANCKPETHbIX BLIXOA0B:
- B 6a3oBon moenu perynsitopa
- Ha mogyne pacLmpenus YCO

8
KONMYeCTBO - cM. Tabnuuy 3.1.2

Tun BbIXOAA

ﬂepeKnroqalou.me KOHTaKTbl pene

MakcumManbHOe HanpskeHMe KOMMYyTaLUn NepeMEHHOr0
(OencrByloLLee 3Ha4YeHWE) NN NOCTOSIHHOIO TOKa

220B

MakcmmanbHbIn TOK Harpys3ku Kaxxgoro Bbixoga

<8A

["anbBaHM4yeckas pasBA3ka AUCKPETHbIX BbIXO40B

Bbixoabl ranbBaHUYecky U301IMPOBaHbI APYr OT Apyra, oT
OPYTVX BbIXOAOB U OCTalbHbIX Lienen

CwurHan normdeckoro "0"
CwurHan normyeckon "1"

Pa30oMKHYTOe COCTOsIHME KOHTAKTOB pere.
3aMKHYTOe COCTOsIHME KOHTaKTOB perne.

Bug Harpy3ku

AKTMBHas, NHOYKTUBHaA

MakcumanbsHoe noTpebneHune (o6moTok pene) 8-mu
BKIMIOYEHHbIX KAHAINOB OT BHELLUHEro CTOYHUKA NOCTOSIHHOTO
Toka 24B

160 MA

Hanpﬂ»(eHMe BHELWHEero UICToOYHMKa nuTaHna

HectabunusmposaHHoe, (20-28) B nocTosiHHOro Toka
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3.4.3 Bbixoa — TBepAaoTenbHoe (He MexaHu4yeckoe) pene. KneMMHo-6no4HbIn coeamHnTenb KB3-

30K-11, KB3-30K-12

Tabnuua 3.4.3

TexHuuyeckas xapaKTepucTuka

3HauyeHune

KonnuyecTBo ANCKPETHBIX BbIXOOOB:
- B 6a3oBon mogenu perynsaropa
- Ha mogyne pacLumpenus YCO

8
KONMYeCTBO - cM. Tabnuuy 3.1.2

Tun BbIXOAA

3amblKatoLme KOHTaKTbI pene

MakcrmanbHoe HanpskeHne KOMMyTauuy NepeMeHHoro
(gencTBytowee 3Ha4YeHne) Unm NOCTOSIHHOIO ToKa

60B makc.

MakcumanbHbIA TOK Harpy3ku KaXkgoro Bbixoga

<1 A AC nepeMeHHOro Toka,
<1 A DC nocTosiHHOro Toka

["anbBaHM4eckas pasBA3ka AUCKPETHbIX BbIXO40B

Bbixoabl ranbBaHUYeckn n3onupoBaHbl Apyr OT Apyra, ot
APYrnX BbIXO40B U OCTallbHbIX uenen

CwurHan norudeckoro "0"
CwvrHan nornyeckon "1"

Pa30MKHYTOe COCTOsIHME KOHTaKTOB pere.
3aMKHYTOe COCTOSIHWE KOHTaKTOB pere.

Bug Harpysku

AKTUBHAs, MHOYKTMBHAS

MakcumanbHoe n0Tpe6neHV|e 8-MU BKIMHOYEHHbIX KaHanoB oT

BHELLIHEro UCTOYHMKA NOCTOSIHHOIO Toka 24B

160 MA

Hanpﬂ»(eHMe BHELWHEero UICToOYHMKa nuTaHna

HectabunusmposaHHoe, (20-28)B noctosiHHOro Toka

3.4.4 Bbixog — ontocumucTtop. KnemmHo-6no4Hbin coeguHutens Kb3-30C-11, KB3-30C-12

Ta6bnuua 3.4.4

TexHuyeckas XapakTepucTuka

3HauyeHue

KonnuyecTBo ANCKPETHBIX BbIXOAOB:
- B 6a3oBon mogenu Perynsatopa
- Ha mogyne pacluunpexuns YCO

8
KONMYecTBoO - cM. Tabnuuy 3.1.2

Tun BbIXOAA

ManomoLLHbIN ONTOCUMUCTOP, BCTPOEHHbIN AETEKTOP HYNEBOro
HanpskeHns asbl NO3BOMNSAET BKIOYATL HArpy3sKy TOMbKO Npu
MWHMMAanbHOM HanpspkeHU Ha Hel (MpeJoTBpallaeT co3faHne
nomMmex B CeTH)

MakcumanbHoe Hanps>XxeHne KoMMmyTauum nepemMeHHoro Toka

(gencTBytoLee 3Ha4YeHune)

He 6onee 600 B nepemeHHOro Toka

MakcumanbHbIN TOK Harpy3ku KaXkgoro Bbixoga

- He 6onee 50mMA

- B umnynbcHom pexuvme yactoTton 50y ¢ AnMTEenNbHOCTbIO
umMmnynbca He 6onee 5mc — oo 1A

- MNyKoBBIV TOK Neperpysku ¢ ANUTenbHOCTLIO MMnynbca 100MKe
n yactoton 120 umn/cek — go 1A

[anbBaHW4Yeckas pasBA3ka ANUCKPETHbIX BbIXOO0B

BbIxoabl ranbBaHUYecky ©301IMPOBaHbI APYr OT Apyra, oT
[OPYTVX BbIXOAOB U OCTalbHbIX Lienen

CwurHan norudeckoro "0"
CwurHan normyeckonm "1"

OTKIMOYEHHOE COCTOsHME cuMucTopa
BkntoyeHHoe cocTosiHMe cMMucTopa

Bug Harpy3ku

AKTMBHas, NHOYKTUBHasA

MakcumansHoe n0Tpe6neHV|e 8-MW BKITHOYEHHbIX KaHanoB oT

BHELLHEro UICTOYHMKA NOCTOSIHHOrO Toka 24B

160 mA

Hanp;m(eHMe BHELIHEero UCTOYHUKa nNnuTaHnaA

HectabunusmposaHHoe, (20-28)B nocTosiHHOro Toka

3.4.5 lnckpeTHble BXOAHbIe CUrHalbI

Ta6bnuua 3.4.5

TexHnYeckasa xapakTepucTuka 3HayeHue
KonunyecTBo AMCKPETHBLIX BXOA0B:
- B 6a3oBon Mmogenu perynsitopa 0
- Ha mogyne pacluunpexuns YCO KONMYecTBoO - cM. Tabnuuy 3.1.2
Curnan noruyeckoro "0" — coctosiHme OTKITIFOYEHO 0-7B
Curnan normndeckon "1" — coctosHme BKITKOYEHO 18-30B
BxopaHown Tok (noTpebneHve no Bxoay) <10 A

[anbBaHn4Yeckas pasBA3ka AUCKPETHbIX BXOA40B

Kaxablii BXoA ranbBaHU4Yeckn U30MpoBaH OT APYrMX BXOOOB U
ocTarnbHbIX Lienei

I'Ipumeqal-wle. D,MCerTHbIe BXOAHbIE CUrHasnbl MUCNONb3YTCA ANA nepenavyn COCTOAHUA OUCKPETHbIX AaTYMKOB NO

uHTepdelicy.
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Tabnuua 3.5 — TexHNYEeCKMe XapaKTEPUCTUKMN perynsitopa

TexHuuyeckas xapakTepucTuka

3Ha4yeHue

Yncro KOHTYPOB perynmnpoBaHus

8

Bug perynsartopa

- NN — aHanoroBbIv perynaTtop (MakcuMarnbHOe KonmnyecTBo — 4 perynstopa)
- MO — MnynbCHBIV perynatop

- N — WM perynatop

- [1ByXNO3ULIMOHHBIV perynsTop

- Tpexno3nUMOHHBIV perynsrop

Pexumbl paboTbl perynsitopa

PYYHOW, aBTOMAaTWUYECKUI, C YNpaBlieHNEM OT BEPXHETO YPOBHSI

MeTop ycTaHOBKM 3a4aHHON TOYKM

LmncpoBom

[nana3oH U3MeHeHMs 3a4aHHON TOYKM

COOTBETCTBYET MOMHOMY AMana3oHy U3MepeHUs

KoHTponupyemble napameTpbl

naMmepdaemMmada BennimnHa, 3ajaHHaa To4ka, COCToAaHUe OANCKPETHOro BbiXxoaa,
COCTOAHME aHanoroBoro Bbixoga

MpumeyaHue. Bce napameTpbl perynatopa MOXHO U3MeHsATb No nHTepdency RS-485 ¢ BepxHero ypoBHs.

3.6 NocnepoBarenbHbIM MHTepdenc RS-485

Tabnuua 3.6 — TexHNYEeCcKMe XxapakTepUCTUKM NOCNefoBaTeNbHOro nHTepdenca RS-485

TexHuuyeckas xapakTepucTuka

3Ha4yeHue

KoHdurypauums cetu

MHoroTouye4yHas

KonunyectBo npuemMonepenaTt4ynkons

32 npuemonepenartynka Ha O gHOM CermeHTe

MakcumanbHasa annuHa nMHUM B npegenax
OJHOro cermeHTa cetun

1200 meTpos (4000 cpyToB)

Konn4yecTBo akTMBHbIX nepegarymkos

1 (ToNbKO 0AWH NepeaaTyuK aKkTUBHbIN)

XapakrepucTuika:
- CKOPOCTb OBMeHa/AnnHa NMHUK CBSA3N
(3aBNCUMOCTb IKCMOHEHLUManbHas):

62,5 kbut/c 1200 m (ogHa BuTas napa)
375 kbut/c 300 m (ogHa BuTas napa)

lMpumeyvaHue. Ha ckopocmsix obmeHa cebiwe 100 kbum/c
peKoMeHAyemcsi UCoMb308almb IKPaHUPO8aHHbIe 8UMbIE 1aphbi.

Tvn npuemonepenaTt4ynkoB

OuncbdepeHumanbHbIi, NOTeHUManbHbI

Bua kabens

BuTtas napa, akpaHMpoBaHHas BUTas napa

["anbBaHM4eckas pasBA3ka

MHTepdenc ranbBaHNYeCckn N30nMpoBaH OT BXOOOB-BbIXOAO0B M OCTanbHbIX
uenen

MpoTokon cBsA3n

Modbus pexum RTU (Remote Terminal Unit)

HasHaueHue nHTepdenca

[nsa KoHdUrypmpoBaHus npubopa, Ana UCMoNb30BaHUA B Ka4eCTBE YAaneHHoro
YCTPOWCTBA Npy paboTe B COBPEMEHHbIX CETSX ynpaBneHus u cbopa
uHdopmaummn (Npuema-nepefadv KomaHa U AaHHbIX)

3.7 dnekTpuyeckme gaHHble

Tabnuua 3.7 — TexHU4eckme XxapakTepucTyK/ SN1EKTPONUTaHUsS

TexHuuyeckas xapakTepucTuka

3Ha4yeHue

OnekTponuTaHue (NogKIMoYeHNe K ceTn)

~220 (+22 -33)B, (50 £ 1) 'y
= 24 B NnOCTOSIHHOTO TOKa

MoTpebnsiemas MOLHOCTb

< 8,5 BT (~220 B), He 6onee 300 MA (= 24 B).

3almuTa gaHHbIX

EEPROM, cerHeToanekTpnyeckas NVRAM

MopgkntoyeHune

C 3afHeli CTOpOHbI NprGopa ¢ NOMOLLbIO pasbeMa-KINeMMmbl.
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3.8 Kopnyc. YcnoBus akcnnyatauum

Tabnuua 3.8.1 - YcroBus akcnnyataumm

TexHuuyeckas xapakTepucTuka

3Ha4yeHue

Twn kopnyca

Kopnyc Ansi yTonneHHoro LMTOBOro MOHTaxa

Pa3mepbl poHTanNbLHOM pamku

96 x 96 Mm

MoHTaxHas rnybuHa

190 MM max

BblpeS Ha naHenu

92%% x 9278 mm

KpenneHue kopnyca

B anekTpowmTtax

Paboyas TemnepaTtypa

oT muHyc 40 °C o 70 °C

Temnepatypa xpaHeHus (npegenbHas)

To xe

Knumartumyeckoe ucnonHexHme

ucnonHeHue rpynnel 4 cornacHo MOCT 22261, Ho ans paboTbl Npu TemMnepatype
oT MuHyc 40 °C go 70 °C

ATMOChEpPHOE faBneHne

ot 85 go 106,7 kla

Bubpauus

mcnonHenne 5 cornacHo FOCT 22261

MomelyeHne

3akpbIToe, B3pbIBO-, NoXapobeaonacHoe.

Bo3aayx B NOMeLLeHnM He JOMMKEeH coaepaThb Mbiiv U MPUMECH arpeCCUBHbIX
NapoB ¥ ra3os, BbI3bIBAKOLLMX KOPPO3MIO (B YaCTHOCTM: ra3os, coaepKaLlmx
CEPHUCTbIE COEANHEHUS UITM aMMMaK).

MonoxeHue Npu MoHTaxe JTroboe
CTteneHb 3awWmThl IP30;

KneMMHo-61no4Hble coeguHunTenu IP20 no FTOCT 14254-96
Macca < 1,0 kr

Tabnuua 3.8.2 — NabapuTHble pasmepbl KNEMMHO-6M0YHbIX COEAMHUTENEW

FabapuTHble pa3mMepbl KNEMMHO-61104HbIX coeauHUTenen 3HaueHue (BxLWxT), mm
CoepgunHuTenb kneMMHo-6no4Hbin KBE3-30P-11-0,75 86 x 141 x 45
CoeanHuTenb kKneMmHo-6no4vHbIn KB3-30C-11-0,75 86 x 141 x 45
CoepgunHuTens kneMMHo-6no4HbIn KBE3-30K-11-0,75 86 x 141 x 45
CoeanHuTenb KnemmHo-6no4dHbin KB3-24-17-0,75 71 x 87 x 30
CoepguHuTenb kneMMHo-6no4Hbin K6E3-16-14-0,75 52 x 65 x 30
CoeanHuTenb knemmHo-6no4dHbin KB3-24-10-0,75 72 x 87 x 30
CoeanHuTenb KnemmHo-6no4dHbin KB3-24-11-0,75 72 x 87 x 30
CoepgunHuTens kKneMMHo-6no4Hbin KBE3-30P-12-0,75 86 x 141 x 45
CoeanHuTenb KneMmHo-6no4vHbIn KB3-30C-12-0,75 86 x 141 x 45
CoepgunHuTens kneMMHo-6no4HbIn KBE3-30K-12-0,75 86 x 141 x 45
CoeanHuTenb KnemmHo-6no4dHbin KB3-28P-12-0,75 86 x 116 x 45
CoepguHuTens kneMMHo-6noyHbin K6E3-28C-12-0,75 86 x 116 x 45
CoegunHuTens kneMMHo-6no4HbIn KBE3-28K-12-0,75 86 x 116 x 45
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4 KoMnNnekTHOCTb NOCTaBKU

Moaenwu perynatopa MTP-8

Tabnuvua 4.1.1 - O6bem nocrasku perynsitopa MTP-8

KB63-24-17-0,75

HanmeHoBaHue Konu-
O6o3HayeHne Z MpumeyaHne
Ba3oBbIvi KOMNNEKT 4YeCTBO
MPMK.421457.203 Perynatop MmukponpouecCopHbIn 1 CornacHo 3akasa
MTP-8
NPMK.426419.217 CoeauHuTenb KNEMMHO-GMOYHbIN *

MPMK.426419.114

CoeauHuTenb KNeMMHO-0M0YHbIN
KB3-16-14-0,75

MPMK.426419.511

CoeauHuTenb KNeMMHO-0M0YHbIN
KB3-30P-11-0,75

MPMK.426419.512

CoeauHUTEeNb KNEMMHO-GMOYHbIN
KBE3-30C-11-0,75

MNMPMK.426419.513

CoeauHuTenb KNeMMHO-0M0YHbIN
KB3-30K-11-0,75

1 LWT. No oTAENbLHOMY 3aKasy
ana 6a3osoi Moaenu

KB3-28K-12-0,75

NMPMK.426419.210 CoeauHuTenb KNeMMHO-0M0YHbIN *
KB53-24-10-0,75

NMPMK.426419.211 CoeauHUTEeNb KNEMMHO-GNOYHbIN *
KB3-24-11-0,75

NMPMK.426419.406 CoeauHuTenb KNeMMHO-0M0YHbIN *
KB3-28P-12-0,75

NMPMK.426419.407 CoeauHuTenb KNeMMHO-0M0YHbIN *
KB3-28C-12-0,75

NMPMK.426419.408 CoeanHuTenb KNeMMHO-6104HbIN *

MPMK.426419.514

CoeauHuTenb KNeMMHO-0M0YHbIN
KB3-30P-12-0,75

MNMPMK.426419.515

CoeauHuTenb KNeMMHO-0M0YHbIN
KB3-30C-12-0,75

MPMK.426419.516

CoeauHUTEenNb KNEMMHO-GNOYHbIN
KBE3-30K-12-0,75

1 WT. No oTAENBHOMY 3aKa3y
Ansi MOAYNs pacLUMpeHns

MPMK.421457.203 11C

Macnopt

MNMPMK.421457.203 P3

PykoBogcTeo no akcnnyataumm

1 3K3. Ha NMo6oe KONMMYECTBO PErynsTopoB
npu NMocTaBke B 0OMH agpec

232-202/026-000

Pa3bem ceTeBon

BrOYHbIX coeauHuTenemn

231-131 Pbluyar MOHTaXHbIM 4nsa ceTeBoro 1
pasbemMa
236-332 Pblyar MOHTaXHbI ANs KNeMMHO- * 1 wr. Ha 1 KB3

* noctaBnsieTcs no oTAeNIbHOMY 3akagy

Tabnvua 4.1.2 — KneMMHo-61104HbIE COeaUHUTENV AN MOAYNEN PACLLUNPEHNS

Kpaggag KneMMHO-6104HbIe COeAUHUTENMU U COOTBETCTBYIOLLME UM TUNbI BbIXOL40B
XxapakTtepm-
Tun mopynsa cTvKa
pacwmpeHmsa o U - Bbixop ¢
BXOA0B- TpaH3uCTOpPHbIN PenenHbin CUMNCTOPHbIN
YyCcO TBepAOTENbHUMM
BbIXOA0B BbIXop, BbIXOp, BbIXOZ, ene
moayns P
MP-51-01 8Dl KB3-24-10-0,75 - - -
MP-51-02 4DI+4DO KB3-24-10-0,75 | KB3-28P-12-0,75 | Kb3-28C-12-0,75 | KB3-28K-12-0,75
MP-51-03 8DO KB3-24-10-0,75 | KB3-30P-12-0,75 | Kb3-30C-12-0,75 | KB3-30K-12-0,75
MP-51-04 8DI+1A0 KB3-24-10-0,75 - - -
MP-51-05 4DI1+4DO+1A0 KB3-24-10-0,75 | KB3-28P-12-0,75 | Kb3-28C-12-0,75 | KB3-28K-12-0,75
MP-51-06 8DO+1A0 KBb3-24-10-0,75 | KB3-30P-12-0,75 | Kb3-30C-12-0,75 | KB3-30K-12-0,75
MP-51-07 3A0 KB3-24-11-0,75 - - -

Mpumeyanue. O603HaUeHUss Moayns paclumMpeHus NpuHsaTo MP-51-xx, rae xx — kog Moayrsi pacLUMpeHus.
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4.2 Mogenu Perynatopa MTP-8
3akas Perynatopa MTP-8
O6o3HavyeHue npu 3akase: MTP-8-NN-AA-BB-DD-E-MM-LLLL-RST-U

roe:
NN - kog mogenu perynatopa (NN=15)

AA - Kop Bxopaa:
01-0T10 MA g0 5 MA,
02 - OT 0 MA 1o 20 MA,
03 - OT 4 MA po 20 MA,
04-0T0BpOoo10B
05 - TCM 50M, W100=1,428, -50°C... +200°C
06 - TCM 100M, W100=1,428, -50°C... +200°C
07 - TCM rp.23, W100=1,426, -50°C... +180°C
08 - TCI 5001, W190=1,391, -50°C... +650°C
09 - TCIM 10001, W100=1,391, -50°C... +650°C
10 - TCM rp.21, W100=1,391, -50°C... +650°C
11-0T10 ™MB pgo 75 mB
12-0t10Baoo1B
20 - TXKK (J), 0 ... +1100°C
21 - TXK (L), 0°...+800°C
22 - TXKH (E), 0 ... +850°C
23 - TXA (K), 0 ... +1300°C
24 - Trr1o (S), 0 ... +1600°C
25-TMP (B), 0 ... +1800°C
26 - TBP-1 (A-1), 0 ... +2500°C

BB - Tvn 1 gnvHa KNemMMHO-61104HOro CoeaMHUTENA BXOAHBbIX CUrHanos 6asosow mogenu:
0 - KB3 otcytcTByerT,
0,75 - Kb3-24-17-0,75 (umdpa cooTBeTCTBYET CTAHAAPTHOM ANIMHE COEAMHUTENS B METPax).

DD - tTun n gnvHa KNeMMHo-01104HOro0 CoeAMHUTENS BbIXOAHbIX CUrHanoB 6a3oBon Mogenu:
T 0 - KB3 oTcyTtcTtByerT,

T 0,75 - ¢ TpaH3UCTOPHBIMN BbIXO4AMM KB3-16-14-0,75

P 0,75 - ¢ penenHbIMK BbIXogamu KB3-30P-11-0,75
C 0,75 - C CUMUCTOPHbLIMU BbIXO4AMM KB3-30C-11-0,75,
K 0,75 - c TBEpaoTEnbHLIMK pene KB3-30K-11-0,75.

bykea coomeemcmeyem mury 8bIXOOHO20 CueHana u mury coeduHUmenhb;:
Lucppa 0,75 coomeemcmeyem cmaHOapmHoU OnuHe coeduHuUmerns 8 Mempax;
KB 3 3akasbigaemcsi omOesibHO U 8 crmoumMocmeb ripubopa He exooum.

E - kop BbIXOAHOrO YHNULMPOBAHHOIO aHanoroBoro curHana (6asoBoi moaenu):
1—-010MA 0o 5 MA,
2 — 01 0 MA go 20 MA,
3 -0T14 mA po 20 MA,
4-010BAo108B,

MM - kop mogyns pacwmpenus YCO (00...07), cmoTpu Tabnuuy 4.1.2,
Hanpumep, 03 — moaynb pacwmpenus MP-51-03, npn 00 — moaynb YCO oTcyTcTByeT.

LLLL - TMn n gnuHa KNeMMHO-61104HOI0 CoeanHUTENs Moayns pacwmperus YCO:

0 - KB3 oTcyTcTByerT,

0,75 - Kb3-24-10-0,75 ons MP-51-01...-06,

A 0,75 - Kb3-24-11-0,75 ana MP-51-07,

P 0,75 - ¢ peneriHbiMn Bbixogamn KB3-30P-12-0,75 ana MP-51-03, MP-51-06,
¢ penenHbimu Beixogamu KB3-28P-12-0,75 ana MP-51-02, MP-51-05

C 0,75 - ¢ cumuctopHbimu Beixogamu KB3-30C-12-0,75 ana MP-51-03, MP-51-06
C cummncTopHbIMK Bbixogammn KB3-28C-12-0,75 ans MP-51-02, MP-51-05

K 0,75 - ¢ TBeppoTenbHbiMu pene Kb3-30K-12-0,75 gna MP-51-03, MP-51-06
¢ TBepaoTenbHbiMu pene KB3-28K-12-0,75 ana MP-51-03, MP-51-06
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RST — koA BbIXO4HOro aHanoroeoro curHana mogynen pacwmperuns YCO:
roe: R, S, T - KoAbl BbIXOQHOTO aHanoroBoro curHana (CooTBeTCTBEHHO 1, 2 1 3 BLIXOAOB MOAYNSA PaCLUMPEHUS):
1-0-5MA, 2-0-20 mA, 3 -4-20 MA, 4 - 0-10B,
[nsa modynel pacwupeHus:
- MP-51-01, -02, -03 u koHmpornnepa 6e3 modyna YCO (be3 aHano208020 8bixoda) yKka3bieaemcsi KOO -
000
- MP-51-04, -05 u -06 (c 00HUM aHano208bIM 8bIXO00M) yKa3bieaemcsi KOO MoJibKO nepeozo kaHana - R00
- MP-51-07 (mpu aHano208bIx 8bixo0a) ykasbleaemcsi KOO ecex mpex KaHanos - RST

U - HanpsiXeHne NUTaHus:
220 - 220B nepemeHHOro Toka, 24 - 24B NOCTOSIHHOIO TOKa.

BHumaHue! [Mpu 3akase nprvbopa HEOOGXOAMMO yKasbiBaTb €ro NosiHoe HasBaHue, B KOTOPOM MPUCYTCTBYIOT
XapakTepUCTUKU NoAKIoYaeMbIX 4aTYMKOB, TUM aHanoroBoro Beixoaa, Hanuune v AnvHa KneMMHO-GII04HOro
coeauHnTens.

KB3 3akasblBaeTcs OTAENbHO Y B CTOMMOCTb NpMbBopa He BXOAUT.

lpumep ucnonHeHuss KJIeMMHO-6J104H020 COeOUHUMEITSI:

KB3-24-17-0,75 KB3-16-14-0,75 KB3-30P-11-0,75
1 2 1 2 1 2
roe: 1 - KB3-24-17, Kb3-16-14, KE3-30P-11 — Moaenu 1 UcnonHeHne KNeMmHo-6r104HbIX coeauHUTeNemn

2 - onviHa KNemmHo-6no4HOro coeanHuTens B MeTpax (no ymonyanumto 0,75m).
Hanpumep, 3akasaHo usdenue:
Perynatop MTP-8-15-01-0,75-P 0,75-3-03-P 0,75-000-220

Tunbl BXogoB: oT 0 MA o 5 MA, ¢ KNneMMHO-0no4YHbIMK coeanHntTenamm Kb3-24-17, anuHa coeanHutens -
0,75 m;

Tunbl BbIXOOOB: aHanoroBbi Bbixog oT 4 MA o 20MA, AuckpeTHble penenHble Bbixoabl ~220B/8A, ¢
KrnemMmmMmHo-6noYHbIMu coeanHutenem Kb3-30P-11, annHa coeguHutens 0,75 m.

Mopynb pacwmperna MP-51-03 (8 gucKpeTHbIX BbIXOLO0B) C peNenHbIM KNeMMHO-61T04HBIM COeaNHUTENEM
KB3-30P-12-0,75.

Tabnuua 4.2.1 — Npumep 3akasza MTP-8

KonuuecTBo,
Tun 6nokoB, napamMeTpbl T
Perynarop mukponpoueccopHbin MTP-8-15-01-0,75-P 0,75-3-03-P0,75-000-220 1
KnemmHo-6no4HbI coeanHuntens KB63-24-17-0,75 1
KnemmHo-6no4HbIli coeanHutens KBE3-30P-11-0,75 1
Mogyns pacwmpenns MP-51-03 1
KnemmHo-6no4HbI coeanHutens KB3-30P-12-0,75 1
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5 YcTpoOMCTBO U NpUHLUUN PaboThbl

5.1 KoHcTpyKumua npubopa

Perynsitop MTP-8 cocToMT M3 MniacTMaccoBOro Kopryca, Ha nepegHei MaHenu KOTOPOro HaxoauTcst
3MeMeHTbl 0GCNyX1BaHUS (KnaBmaTypa) v MHAUKaUWs, a Ha 3adHel YacTu — pa3bemMbl AN NOAKOYEHUS KNEMMHO-
GI0YHBIX coeauHMTENEN, NpegHasHaYeHHbIX AMA NOAKMIOUYEHUS BHELHUX BXOAHBLIX U BbIXOOHbLIX Lenen.

5.2 NepegHAn naHenb npubopa

[ns nyywero HabnoaeHUs U ynpaeneHus TEXHONornyeckum npoteccom perynstopsl MTP-8 o6opyaoBaHbl
aKTUBHOW 4YeTblpexpaspsifHoA LMpOoBOA MHAMKAUMEN ONsi OTOOpPaXeHuUs U3MepsieMON BENUYUHBLI - Ouchnen
MAPAMETP, Homepa BbiGpaHHoro kaHana - gucnnet KAHAJ, Heo6XoaMMbIM KONMYECTBOM KNnaBuLL OBCNyXMBaHWSA
W CUrHanM3aumMoHHbIX CBETOANOAHBLIX NHAMKATOPOB ANS pasfnMyHbIX CTaTyCHbIX PEXUMMOB U curHanos. KnaBuwuy Ha
nepegHen naHemnu cnyxar Ans Belbopa KOHTPONMPYEMOro KaHana, U3MEeHeHVs 3a4aHHOM TOYKM, PEXUMOB paboThl
perynsaTopoB, Anst NporpaMmmMuMpoBaHus npmuéopa v T.n.

BHewHWn Bua nepegHen naHenu perynatopa MTP-8 npuBefeH Ha pucyHke 5.1.

4 Oucninen
I/ , Nl I KP MNAPAMETP
HKVEIIJZ?'IM CBeToanoaHble
MHOUKATOpPbI
(curHanusauus
OTKIOHEHUSI NapameTpa)
MHaunkaTopsl
COCTOSIHUS
perynsitopa
KnaBuwwim nameHeHusi
3Hay4yeHu NapamMmeTpoB

Knaeuwn 1
BblbOpa kaHana 1

Knaeuwn onepaTtuBHOro

ynpasrneHua
PucyHok 5.1 - BHewHuli sud nepedHel naHesnu pezynsmopa MTP-8
5.3 HasHauyeHue gucnneeB nepegHen NaHenm
e flucnnen NAPAMETP * B pexume PABOTA wuHAMUMPYET 3HaYeHWe U3MEpPSeMON BENUYMHBLI (3HaYeHune

3ajaHHOM TOYKM UMK 3HaYEHWE BbIXoAa perynatopa) BblbpaHHOro kaHana.
B pexume KOHOUTYPUPOBAHUME wHavumpyeT 3HayeHue  BblIOpaHHOro
napametpa.

e lucnnen KAHAN B pexume PABOTA wuvHouuupyeT B 1-M paspsiae COCTOosiHMe huanyeckoro
OUCKPETHOTO Bbixoda perynsatopa (BKMOYEH: “” UnM OTkModeH: “ 7). Bo 2-M
paspsige - HoMep BbIOpaHHOro KaHana ynpasneHust Unu nHamkaumm.

B pexvme KOHOUTYPUPOBAHUWE wHAuUMpyeT HOMEp YpPOBHA WU HOMeEp
napameTpa KoHdurypaumu B AByx paspsgaax.

*NMpumeyanHus.

1. Tak kak B perynatope oTpabaTtbiBaeTcsi (hyHKLMS HELOCTOBEPHOCTU AaHHbIX, TO Ha aucnnee MAPAMETP Bo3moxHO
nosiBneHve coobuieHnsa «ErrX», rae X — Homep aHanorosoro Bxoda (ecru ot 0 (1-1 aHanoroBbIvi BxoAd) Ao 7 (8- aHanoroBbIv
BXO[)) Unm Homep yHKUMoHanbHoro brnoka (ecnu ot 08 go 15), 4yTo NnogpasymeBaeT BbIXOA CUrHana garyvka 3a HOMUHarbHble
rpaHu1Lbl UK oWwnBKY yHKLMOHanNbHoro 6noka. Hanpumep, HamHoro meHblue 4MA nnbo HamHoro Gonblie 20MA (ans aaTyunka 4-
20MA), nnu 3a rpaHuLibl BO3SMOXHOIO 3HaYEHNSI CONPOTUBIEHNS.

2. Tak xe, ecnu aons kaHana BblbpaH MWL perynstop, To nocrne Haxatus kHonkv [SHak] unu [3Hay V] MOXHO
yBuaeTb 3HaveHne (XX, X) B % BbixogHow syevikv MU perynatopa B Buae «o XX, X».
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5.4 HasHauyeHue cBeTOANOAHBLIX UHANKATOPOB

e UHaukatop MAX

e UHaukatop MIN

e UHgukaTtop IHT

e NHgukaTtop PYY

e UhpukaTtop 3B

e MHgukaTopbl 1 ... 8
"CUFHANI3ALIA"
00000000

CBeTntcsl, ecnu 3HadeHue M3Mep$|eMOI7I Bern4ynHbl Ha Bbl6paHHOM KaHane npesbillaeT
3Ha4YeHune yctaBkm npep,yrlpe,qmeanon curHanusauumn oTknoHeHms MAX.

CBeTuTCs, €ecnu 3HayeHue M3MEPSEMON BEMUYUHbI Ha Bbl6paHHOM KaHalne MeHblle
3HaYeHnsa ycTaBkn NpeaynpeauTenibHOM curHanuaauumn otknoHeHms MIN.

MwuraeT, ecnu npoucxogunT nepefada AaHHbIX Mo MHTede)eIZCHOMy KaHany cBA3N.

CBeTuTCA, €ecnu BbIOpaHHbIA KOHTYP PErynUpoBaHUS HAXOAUTCA B PYYHOM pexume
ynpaBneHusi, U He CBETUTCH, eclnu BblGpaHHbIA KOHTYp perynupoBaHWsi HaxoguTcsl B
aBTOMATUYECKOM PEXUME YNPABNEHNS.

CBeTuTCs, €cnm perynatop HaxOAWUTCA B PEXUME pPefaKkTMpOBaHUS 3aJaHHOM TOYKU
BbIOpaAHHOIO KaHama perynupoBaHuMsl. 3HayeHue 3a[aHHOM TOovkM oTobpaxaeTcs Ha
oncnnee MNAPAMETP.

B pexxume PABOTA:

e CBeTOOMOAHbI MHOMKATOP COOTBETCTBYIOLWIErO KaHama Mmuzaem, €Cnv MpOou3oLLIIo
cnepytouiee cobbiTue:

- cpabaTtbiBaHve npeaynpeavTenbHON TEXHOMOMMYECKON CUrHanmm3auun no npeBbILEHNIO
UINN 3aHMKEHNIO n3mepsaemMoro napameTpa (curHanmsauusa MIN, MAX).

e (CBeToOAMOOHBIN WHOMKATOP COOTBETCTBYILIEro KOHTypa ceemumcs (nepecmaem
Mueamse), ecnu onepaTop keumuposas cobbiTue, nyTem BblbOpa COOTBETCTBYHOLLETO
KOHTYypa €cniv TWn TEeXHOIOrMYeCKoW CuUrHanmsaumm 6e3 3anoOMUHaHWUSi UK C MOMOLLBHO
knaeuwwm [¢'] ecnu TMN curHanusaumMm ¢ sanomMuHaHeM.

B pexume KOHOUI'YPUPOBAHME:
e CBeToAMOAHbIN MHOMKATOP NOKasbiBaeT HOMEpP KaHana wunu yHKuMoHansHoro 6roka,
Ansi KOTOPOTO MPOUCXOANT PedaKkTUpoBaHMe NapamMeTpos.

5.5 HasHauyeHue kKnaBuLl

e Knasuwa [P/A]

e KnaBuwa [3aBna]

e KnaBuwa [A]

e KnaBuwa [ V]

e KnaBuuwa [¢']

e Knaeuwa [{Y]

o Knaeuwa [NekHT]

o Knaeuwa [NekH{]

HaxaTue knaBuwM BbI3bIBAaET NEPEXOd perynstopa Ha BblGpaHHOM KOHType U3
aBTOMATUYECKOrO pexmMa paboTbl B PEXUM PYYHOTO yrpaBneHus 1 06paTHO (COBMECTHO C
HaxaTueM knasuum [¢], Ana noaTBepxaeHUs BbINOINHEHUs onepauuy nepexoaa).

KnaBuwa npegHasHadeHa gnsa BbldoBa Ha gucnnen NMAPAMETP 3HaveHus 3agaHHOM
TOYKM perynaropa Ha BbIOpaHHOM KOHTYpe (3afaHus perynatopy) Ans peaakTMpoBaHus.
Takke knaBuLIa UCNONb3yeTcs ANA NPOBEAEHUS aBTOKANMOPOBKM aHaNoroBbiX BXO40B.

Knaeuwm "6onblue”, "mMeHblie". Mpy KaXOoM HaXaTum 3TUX KMaBULLIM OCYLLECTBIISETCS
YBENMMYEHNE UNWN YMEHbLUEHUE 3HAYEHWI (3a4aHHOW TOYKM, YNpPaBsoLWEro BO34eNCTBUS
perynatopa, BK/OMEHME BbIXOOHOTO  OUCKPETHOro curHana ynpaenedust). [pu
yOEpXKMBaHUM KMaBULLM B HaXaATOM MOMOXEHUN YBEMNUYEHUE 3HAYeHW npoucxoaut
HenpepbiBHO. Takke KnaBuwa npegHasHavyeHa pAns NPOABMXEHUS MO YPOBHSAM U
napamMmeTpam KoHdurypaumu.

[NoaTBepXaeHUs BbINOMHAEMbIX LOEWCTBMMA UNM onepauuni, Ona duKcauun BBOLMMbIX
3HavyeHun. Hanpumep, NOATBEPXKAEHNE Mepexoda U3 aBTOMATUYECKOro pexrMa paboThl B
pPeXnM py4YHOro ynpasneHus n obpaTtHo, dumkcaums BBOAA U3MEHEHHOW 3a4aHHOWM TOYKM,
KBUTMPOBaHWE CUrHanM3aumun u T.4.

KnaBuiwa npegHasHaveHa Ansi BbI30Ba MEHI0, a Takke Al BbIXoAa U3 pexuMa M3MEHEHNS
napameTpoB B PexuM Bblibopa ypoBHSI KOHDUrypaLmm Npy NporpaMMmpoBaHUi.

KnaBuwm npefHa3HavyeHa ANs U3MEHEHWUSI HOMepa MHAMLMPYEMOro KOHTypa B CTOPOHY
YBENMYEHUS U B CTOPOHY YMEHBLLEHWSI COOTBETCTBEHHO. [NNTENbHOE yaepKaHue HaxaTom
KNaBuLIM B CTaTUYECKOM PEXUME NePeBOAWUT MpuBOop B LMKMNYECKWA PEXUM UHOMKALMK
KOHTYpOB. KpaTKOBpeMeHHOEe HaxaTvWe KnaBuLM B LMKIMYECKOM PEXUME NepeBoauT
NprBop B CTaTUHECKUIA PEXMUM UHAMKALWM.

Mpu nporpaMmmmpoBaHuM NpuGopa KNaBuLLKM UCMOMNb3YIOTCSA AN BbiGopa HY)XHOro KaHana.

amtorg.com.ru
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5.6 CTpykTypHaa cxema perynatopa MTP-8

Mpeanpual
I'Iepe.qH;lﬂ naHesrb B o '—>|Z—> DO1
npubopa a Z D02
w
Hatunku: = _»Z_» DO3 OuckpeTHble
[ . BbIXoAa
& L || o S .
s & & e[| bos
> = T
|:| Al2 - E <—|Z|<— (@) WHTepdpeinc RS-485
= b o~ <_|Z|_> KoHdpurypupuposaHue,
p— z (o) npuem-nepeaaya kKoMmaHa
= o M AaHHbIX
Q 7
& 0L » - Z -+ 5 [
| < E
- E MuTtaHue <
~220B 50 -
44 EI_> DO2
- E »| DO3 OuckpeTHble
. BbixoAa
. Moayns
. paclmpeHus
Z_» AHanoroBsbI BbIXxog,
Moaynb pacwmpeHus
(ykasaHa ctpyktypa MP-51-06)

PucyHok 5.2 - CmpykmypHasi cxema peaynssimopa MTP-8

5.7 MpuHUMn paboTkl perynartopa MTP-8

B cuctemax aBTOMaTMYECKOrO PErynvpoBaHusi MnogaepXaHue 3afaHHOro 3Ha4yeHusl perynupyemoro
napameTpa uUnm U3MeHeHne ero No onpeaeneHHoMy 3akoHy obecrneyvBaeTcs annapaTHbIMU CpeacTBamMmu, MMeLLmne
o6Lee Ha3BaHVe — aBTOMAaTUYECKME PErynsaTopbl.

Ons Gonee Ka4yeCTBEHHOrO0 peErynMpoBaHWs MNapameTpoB MWCMOMb3YTCA MeToAbl NPOMnopLuoHanbHO-
uHTerpansHo-guddepeHumnansHoro (MWL) perynupoBaHus.

MAO-perynatop - YCTPOMCTBO, popMUMpYHOLLEE YMNPaBNSAOWWA CUrHan, SABASKOLWNUACA CYMMOW TPEX
CUrHanoB, NepBbll U3 KOTOPbIX NPONOPLMOHaNEeH BXOAHOMY CurHary, BTOPOW NPONOpUMOHAnNeH MWHTerpany oT
BXOAHOro curHana, TpeTui - NPoM3BOLHON OT BXOAHOIO curHana(pucyHok 5.3).
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PucyHok 5.3 — Cmpykmypa MO-peeynsmopa MTP-8

Perynatop MTP-8 noctpoeH Takum o6pa3om, 4To B npolecce paboTbl B KaXabli MOMEHT BpeMeHu t Ha
Bbixoge perynatopa 6yget cdopmupoBaTtbcs Bo3gencteme Y(t) B 3aBMCUMOCTM OT BXOOHOMO CUrHana perynsropa
E(t) — paccornacosaHvne mexgy BxogHbiM napameTpom PV n 3agaHvem perynatopa SP.

B saBucuMmocTM OT 3apalowero BO3OEWCTBMS W napamMeTpoB obbekTa perynuposBaHus nogbupatot
perynatop ¢ onpegeneHHon xapakrepuctukon Wp. Wavenenne Wp apgeksaTtHO BefeTr K  U3MEHEHUIO
KO3 dPMLNeHToB AnddepeHUmManLHOro ypaBHeHUs obLlero nepegaTtovyHOro 3sBeHa (perynsitop-obbekT) u Tem
cambiM [OCTUraeTcsl HeobXOAMMOe KavyecTBO PerynvpoBaHvs. B MpOMBbILLNEHHBbIX perynatopax 3Tu BenNUYWHbI
HasbIBalOTCA NapameTpamMu HacTponku. [MapameTpamu HaCTPOWMKM SABNSAITCH: KOIPDULMEHT YCUNEHUS, 30Ha
HEeYyBCTBUTENBLHOCTU, NOCTOSHHAS BPEMEHN WHTErpupoBaHUs, NOCTOSAHHAsA BpeMeHn AnddepeHumnpoBaHns n T. a.
[na nameHeHns napameTpoB HACTPOVKW B perynsatopax MMetoTcs opraHbl HaCTPOWKK (ynpasneHus).

CornacHo pucyHka 5.3 ansa MNMU-perynatopa nepegatovHas PyHKUMSA MMeeT BUA:

e 1 dE(t)
Y(t)=Kp E(t)+Ti _0[ Bt +T, ==,

rae K, — koahdULMEeHT NponopLUMOHanbHOCTU perynatopa (napameTp MeHio KoHdurypauum [2.00]), T; —
BpeMS WHTErpuMpoBaHus perynatopa (napameTp meHo koHdurypaumm [2.01]), Tg — Bpems auddepeHumpoBaHus
perynatopa (napameTp MeHto koHdurypauum [2.02]).

Perynatop MTP-8, cTpykTypHasi cxema KOTOPOro npuBedeHa Ha pucyHke 5.2, npeactaBnsieT cobon
YCTPOWMCTBO M3MEPEHUS 3HAYEHMSI BOCbMMW BXOOHbLIX NapameTpoB, 06paboTku, npeobpa3zoBaHns BXOOHOIO curHana u
Bbl4ayu ynpaBnsaoLLMX BO3LENCTBUN.

Ecnn 3apana nepexogHas dyHKUusi obbekTa perynumpoBaHust MM oHa MoxeT ObiTb onpegeneHa, To
napameTpbl perynupoBaHns MoryT ObiTb YCTaHOBMEHbI COMMAacHO YCTAHOBOYHbLIM AMPEKTUBAaM, YKa3aHHbIM B
cnpaBoYHuKax. [epexogHas yHKUUSI B NOMOXeHUN perynstopa «Py4yHON pexum» MOXeT OblTb 3anucaHa yepes
ckaykoobpa3Hoe W3MEeHeHWe YMpaBnsloWero BO3AENCTBUMSA U XapakTep perynvpyemMon BenuuMHbl  MOXeT
peructpupoBaTtbcsa camonucLem. Npu aTom nonyvaeTcs nepexofgHas PyHKUMS, NpubnuanTensHO COOTBETCTBYOLW AN
yKa3aHHOW Ha pucyHke 5.4.

Xopowme cpegHve BenuYMHbl M3  YCTAHOBOYHBLIX MNapamMeTpoB perynsatopa AalT  cnegylolwme
aMnupuyeckune popmynei:

M - perynaTtop:
KoadpdpuumeHT yeunenmsa Kp ~ L / [D * Ko]
MW - perynsaTtop:

KoaddpmumeHnT ycunenns Kp ~0,8 * (L /[ D * Ko])
Bpemsi nHterpmpoBanus Ty~ 3 * D

NnnAa - perynarop:
KoadpdpumumeHnt yeunenna Kp~1,2* (L /[ D * Ko])

Bpewms nHterpuposanua Ty =~ D
Bpems anddepeHumnposanns Tp~ 0,4 * D
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PucyHok 5.4 - MepexoOHasi yHKYUs 06beKma peaynuposaHusi C caMo8bipasHUBaHUEM

Y — ynpaBngoLiee Bo3gencTane

y — ynpasnsioLiee Bo3gencrene

X — perynupyemMas BenuyvHa

t — Bpems

D — Bpems 3agepxku

L - Bpems BbipaBHMBaHMWSA

Ko — nepegaTtouHbIii k0ahdurumeHT obbekTa perynnpoBaHus.

Pacyét napameTpoB no dopmynam He MOXeT AaTb OMTMMAarbHOW HacCTPOWKWM perynstopa, MOCKOSbKY
aHanUTUYeCcKu NosyveHHble pesynbTaTbl OCHOBbLIBAOTCS Ha CUMbHO YNPOLLEHHBIX MOAeNsx obbekTa. B yacTtHocTw, B
HUX He y4yuTblBaeTCsA Bcerga MnpUCYTCTBYIOWAA HENMUMHENHOCTb TuMa «orpaHuyveHve» Ans  ynpasnsioLlero
Bo3fencTemsa. Kpome Toro, Mogenu Ucnonb3yoT napaMeTpbl, MAEHTUMULMPOBaAHHbLIE C HEKOTOPOW MOMPELLHOCTbIO.
[Moatomy nocne pacyéta napaMeTpoB perynatropa XenaTtenbHO caenatb ero MoACTPOnKy. [oacTpowky MOXHO
BbIMOMHWUTbL HA OCHOBE MpPaBuIl, KOTOPbIE UCNOMb3YTCA ANS PYYHON HAacTponku. OHM CBOAATCS K criegyowemy:

e yBernu4YeHve MnponopLUOHanbHOro KoadduumneHTa yBenuyiMBaeT ObICTPOAENCTBME WM CHUXKAET 3anac
YCTONYNBOCTY;

® C YMeHbLUeHVeM WHTerpanbHOM COoCTaBnsoWwen ownbka perynnupoBaHns C TeYeHWem BpeMeHu
yMeHbLuaeTcs bbicTpee;

® YMeHbLUEHVE MOCTOSHHOW MHTErPMPOBaHNS YMEHbLUAEeT 3anac yCTONYMBOCTH;

e yBenunyeHne auddepeHumansHo CoCTaBnsoLLen yBenmunBaeT GuiCTpogencTame.

OTmMeTUM, 4YTO NPUMEHEHME NPaBUIT BO3MOXHO TOMbLKO NOCHe npeaBapuTenbHON HAaCTPOWKKN perynatopa no
dopmynam. MonbITkn HacTpouTb perynatop 6e3 HayanbHOro NPUBIMKEHHOro pacyéta KO3 ULMEHTOB MOryT BbITb
6esycnelHbIMN 1 faxke aBapuiHbIMK.

Mpwn perynmpoBke TennoBbIX npoueccoB HacTponka MO npaBunamM MOXET 3aHATb LOCTaTOYHO MHOrO
BpeMeHU.

Perynatop MTP-8 ocHaweH aHanoro-uucposbiM npeobpa3oBaTenemMm ¢ KOMMyTaumen, BOCbMUKaHamNbHbIM
Yy3roM  UMAPO-ANCKPETHONO BbIBOAA, CTOPOXEBBIMM CXeMaMu [Ans KOHTPONs LMKNoB paboTbl mporpammel,
3HeproHesasucumon namatelo EEPROM, NVRAM ans coxpaHeHus nonb3oBaTenbCkMx napamMeTpoB KOHUrypaumm
1 AaHHbIX.

BHyTpeHHAs nporpamma perynatopa MTP-8 pyHKUMOHMPYET € MOCTOSAHHLIM BpeMeHHbIM uukrnom (0,2c.). B
Havane KaXgoro uukna BHYTPeHHew paboyein nporpammbl CHATHIBAIOTCA 3HAYEHUs BOCbMW aHanoroBblX BXOAOB,
Npon3BOANTCS CyMTbiBaHWEe M obpaboTka knaBuaTypbl (NogasneHve Apebesra u obHapyxeHue LOCTOBEPHOCTH),
npueM KOMaH4 W [aHHblX W3 MocfiefoBaTenbHOro uHTepdenca. py NOMOWM 3TMX BXOAHBIX CUrHamnoB
OCYLLECTBMAOTCHA, B COOTBETCTBUM C 3anpOrpaMMMpoOBaHHbIMM (DYHKUMAMMW U NONb30BaTeNbCKMMU NapaMmeTpamu
KOHpurypauum, Bce pacyeTbl. [locne 9TOro ocyLlecTBnseTcs BbiBO4 WHMOPMauUMM Ha OUCKPETHbIE BbIXOAbl, Ha
WHOMKALUMOHHbIE 3nMeMeHTbl, a Tak Xe duKcaums BbIMUCINEHHbIX BEMWYMH AN pexvMa nepegayv
nocrnefoBaTeNbHOro MHTepdenca.
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5.7.1 NpuHUMN paboTbl 6noka 06paboTKM aHanoroBoro Bxoaa

Perynstop MTP-8 nmeeT BO3MOXHOCTb MNOAKINIOUMTL M Npeobpa3oBaTb 8 aHanoroBbix curHanos. Kaxagpin
aHanorosbln curHan wuMeeTt npoueaypy obpaboTku. [JaHHas npoueaypa wcnomnb3yetcs ANs NpeacTaBrieHust
aHanorosoro curHana B Heobxoammon nonb3osartento dopme. Ha pucyHke 5.3 nokaszaHa cxema 06paboTkm oAHOroO
KaHana aHanorosoro Bxopa.
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c Al ° _ [ ;
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PucyHok 5.5 — briok-cxema obpabomku aHarn0208020 8xo0a

Ha pucyHke npuHsATble cnepytolume 0603Ha4YeHNS:
®unbTp MMNYNbCHBIX MOMeX. Mcnonb3yeTcs ANsi NoAaBneHns UMMynbCHbIX nomex. OnpegensieTcs
napameTtpom 3.05 «MakcumarnbHasi 4nMTENbHOCTb UMMYNBLCHON nomexu». Ecnu B kakom nubo umkne
M3MepeHnss TeXHONOMMYecKkoro napameTpa OOHapyXeHO ero Wu3MeHeHue, TO npegnonaraeTcs
BO3MOXHOCTb [OENCTBMA MOMEXU W BbIXOOHOW curHan cdopmupyetcs (C y4eTOM YCPeaHeHus
N3MEepUTENbHbIX 3HAYEHWIN) NO NCTEYEHNN YCTAHOBMEHHOIO BPEMEHN ANNTENbHOCTU NOMeXu. To ecTb,
ecnn  AnuTEenbHOCTb M3MEHeHus curHana 6Gonble 3agaHHOro  Thowexw, TO 9TO  U3MEHEHWEe
pacLeHnBaeTCs Kak eCTeCTBEHHOE M NPUHMMAeTCs B AarnbHenLyto 06paboTky ¢ 3a4epXKon BpeMeHN
Tromexn  (PUCyHOK 5.6). Pabota paHHOro wunbTpa BHOCUT [JOMNOSHUTENbLHOE TPaHCMNOPTHOE
3anasgplBaHve B CMUCTEMY perynvpoBaHusi, KOTOpoe PaBHO BenuuuHe napametpa «MakcumanbHas
ONUTENBHOCTb MMMNYNbCHOW NoMexu». MoaToMy Bcerga HyXXHO CTPEMUTLCA MUHUMU3UMPOBATL OAHHbLIN
napameTp.

2. Mogaynb HopManu3aumm curHana. AToT MoayNnb HOpManuayeT BXOOHOW aHanoroBbIi curHan. BaxHon
dyHKUMEN AaHHOTO MOAYMSA €CTb KOHTPOMb JOCTOBEPHOCTU AaHHbIX. B cnyvae Bbixoga aHanoroBoro
curHana Ha 10% 3a AmanasoH, KOTOpbIA YyCTaHaBnMBaeTca Npu kanubposke npubopa, moaysb
NocbIfaeT CUrHanm perynatopy O He4OCTOBEPHOCTU AaHHbIX B KaHamne. [py 3TOM ecnn curHan Hwxe
AnanasoHa W3MeHeHMs Ha LucpoBoi aucnnei suiBoautcs cumeon Er- L, a npu npesbilieHun
AaHHoro AmnanasoHa - £~ H. B oBoux cnydasx reHepupyeTcs cobbiTve «paspblB NMUHAW CBA3U C
AaTYNKOM».

3. [apameTpbl kanubposku. OnpegensioT TOMHOCTb KaHana M MEHSIIoTCA Npu 3ameHe gatyvka unu
nepexode Ha Apyron Tun partuuka. MogpoGHee o kanubpoBkax aHanoroBbiX BXOAOB CMOTpUTE B
pasgene NnocsBsWeHHOMY kanubpoBkam.

4. 3KcnoHeHuunanbHbIn MUNLTP (PUCYHOK 5.6). PunbTp Ucnonb3yeTcs ANA NoAasneHus NoMmex, a Takke
Ans nojaenexus «gpebesra» MHOMKaAUMM (4aCTbIX MW3MEHEHWN MoKasaHua wHAukaTopa Wus-3a
konebaHui BxogHoro curHana). Onpegensetca napametpom 3.04 «locTosiHHas BpemMeHn LmMdpoBoro
dunbTpay.

5. Mopgyne matemaTtuyeckom o6paboTkM curHana. ITOT MOAynb nuHeapusupyeT u macwtabupyet
BXOAHOW CWUrHam COrnacHo 3aAaHHOM Monb3oBaTenemM HOMUHANbHOW CTaTUYECKON XapaKTepUCTUKM
AaTtyvka, KOTOpbI NOAKIMIOYEH K AaHHOMY BXody. VimeeTcs B BMAY, YTO MMEHHO 3[ecb BbibupaeTcs Tvn
MOAKMIOYEHHOrO K KaHany pJartduka. Takke B 3TOM MOAyNe eCcTb BO3MOXHOCTb W3BMEYeHus
KBagpaTHOro KOpHA U3 BXOAHOro curHana. MNonb3osaTtens MMeeT BO3MOXHOCTb NMHeapn30oBaTh CUrHan
no cobCTBEHHOW KPMBOM NHEApU3aLumn.

6. Tabnuua koopaMHaT nuHeapusauumu curHana. [anHas Tabnuua onpedenseTr  KoopAuHaTh
nonb3oBaTenNbCKON NMMHeapusaumm, napaMmeTpbl KOTOPOW 3afalnTca Ha YypoBHe KoHdurypaumm 9 n 10.

7. Mopynb KoppeKkuun aHanorooro Bxoga. B aTom mogyne curHan, npeobpasoBaHHbI B MPeablayLLUmX
6nokax, cMellaeTcs Ha 3adaHHoe nomnb3osatenem 3HadveHne (M.12.01). 3HayeHvne Koppekuum
CYMMUPYETCS C BXOOHbLIM CUrHaNoM unu BblYMTaeTCa U3 BXOAHOMO CUrHana, B 3aBUCUMOCTW OT 3Haka
KoadhpumumeHTa KoppekLuu.
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MpumeyvaHue:

1. Tpu BbIGOpe TuMNa gaTuuka C 3afdaHHbIM AManasoHOM M3MepeHus, B MoAyne MacltabupoBaHus
CurHana napameTpbl BbICTABMAIOTCA aBTOMaTUYECKU Y U3MEHEHUE X 3aBTOKMpOoBaHo.

2. [pwn «nHTepdencHOM BBOAE» HACTOMKU MOAYSS HOpManusaumm U OuUnbTPoOB HE MMEKT CMbIcna, Tak
Kak curHan no uHtepdpeincy nepegaetcsa cpasy B Mogyfb MateMaTmnyeckon obpaboTku curHana.

A MapameTtp Bxop 6roka
,_' Bxon ®uneTp Bbixop
p| MMnynbcHbIX >
Lo i : nomex
- — T.c
T< TnoMexm i nomexun
Bbixoa 6noka :
F OKCNoHeHUManbHbI PUNLTP
(nyHKkm meHto 04 yposHs 3)
T,c

PucyHok 5.6 — lNpuHyun pobomsl ¢huribmpa uUMysibCHbIX MOMEX U 3KCMOHeHYUanbHo20 uibmpa

5.7.2 MpuHUMN paboTbl (hyHKUMOHANBLHOro 6r1o0Ka

Mocne o06paboTku BxogHoro curHana Ali dopmupyeTcs 3HaveHue wusmepsiemol BenuuuHbl PVi B
TEXHWYECKUX efuHMuax. OTO 3HayeHne MOXeT oTobpaxaTbCd Ha AMCniee nepegHen naHenu, noaaBaTbCs Ha
aHanoroBbl BbIXO4 C MpsAMbIM M 0bpaTHbIM HamnpaBneHWeMm, nodaBaTbCs Ha KomnapaTop, Mocrne Yero Ha
OMCKPETHBIN BbIXOA, a Takke obpabaTtbiBaTbCst OAHMM U3 BOCbMW (DYHKLMOHAbHbBIX 610KOB.

B nyHkte meHio 4.00 nonb3oBaTenb BbIOMpaeT OOHY M3 Tpex MaTteMaTudeckux pyHKuun. BosmoxkeH
BapuaHT He UCNonb3oBaHUsA yHKLUMOHanbHoro 6noka (napametp paseH 0000).

Howmep pegaktupyemoro dyHKUMOHanNLHOro 6noka ykasbiBatoT CBETOANOAHbIE UHANKaTOPbI 1-8.

Kaxabll  yHKUMOHAnNbHbIA GOk UMeeT Tpu maTtemaTudeckne yHKUMM — pasHOCTb (Mexay AByms
BbIOpaHHLIMW  BENUYMHAMK), cpedHee 3HayeHWe BbiOpPaHHbIX MNapamMeTpoB W BbIYMCMEHWE BAXHOCTUM MO
ncuxomeTpuyeckon Tabnuue. Mocne Bbibopa MaTemaTnyeckon yHKUuMK, Ha ypoBHM 4.01 monb3oBaTtenb 3agaer
napameTpbl P1 n P2, ¢ koTopbiMu 6yaeT pabdoTtath BeibpaHHas yHKUNUSI.

MaTemaTtuyeckme dyHKUMM paboTatoT 3a TaKUM MPUHLUMMOM:
5.7.2.1 BbluucneHue pasHoOCTH

MaTtemaTtuyeckasi onepaumsi BbIMUCIIEHUE Pa3HOCTU B PETYNATOPE NO3BOMSET NOMYYMTb Pa3HULY MEXay
[OBYMS1 aHarnoroBbIMy cUrHanamu.

P1-P2,
roe:
P1 — ananoroBbIi BxogHow curHan PV1... PV8,
P2 — ananoroBbIi BxogHow curHan PV1... PV8,
5.7.2.2 BbluucneHue cpegHero
Pl+..+ P2
n 3
roe

... - CyMa BXO[IHbIX CUrHamnoB HaxoAsALWMXCA B rpaHuLiax BbiGpaHHbIX NapameTpos P11 P2,



000 "AMTOPI" +7(4722)40-00-02 amtorg.com.ru

P1 — ananoroBbIi BxogHow curHan PV1... PV8,

P2 — ananoroBbIi BxogHow curHan PV1... PV8,

N — KONMM4YeCTBO CYMMUPYIOLLMX BENTUYMH.

Hanpumep P1 = PV3 u P2 = PV7, To cpeaHee 3Ha4yeHne 3Toro oyHKUMoHanbHoro 6noka dyaert:

PV3+PV4+PV5+PV6+PVT
5

MpumeuaHue! Onepaunsa «BblMUTAHUS» U «cpedHee» UCMonb3yeT curHanbl, ob6paboTaHHblie Griokamu
06paboTkM aHanoroBoro curHana. [ns KOpPpeKTHOW peanusauuMn gaHHoW dyHKuMM Heobxogumo cobrniogeHune
Creayollero ycrnoBusi: napameTpbl LWKan (Hayano M KoHel wWkanbl) M AeuuMmarnbHOro pasgenutenst BXOAOB,
MCMONb30BaHHbIX B 3TUX onepauusax, AOMKHbI COOTBETCTBOBaTb APYr APYrYy, T.e. HACTPOWKM NapameTpoB AOMKHbI
ObITb OAMHAKOBbLIMM.

5.7.2.3 BbluucneHue BnaxHocTu
MTP-8 MOXeT BblMUCIIATL BNaXHOCTb, Kak hyHkumio napametpos P1u P2 (@ = f[Pl; (P1— P2)]).

BnaxHOCTb BbluMCNAETCA NCUXPOMETPUYECKMM METOAOM, Kak 3aBUCMMOCTb MeXZY NOoKasaHUsiMU CyXoro
TepMoMeTpa ¥ pasHOCTM TemnepaTyp CyXOro 1 BNaxXHOro TEpMOMETPOB.

Ona nepsoro napameTtpa P1 dyHkunoHaneHoro 6noka BblbMpaeTcs aHanoroBbil BXOA K KOTOPOM
MOAKMIOYEH CyxoW TepMmMOMeTp, a Ans BToporo napametpa P2 dyHKuMOHanbHOro Grnoka aHamnorosbil BXOA C
NOOKITOYEHHBIM BRaXHbIM TepmomMeTpoM. Hanpumep, ecnu napametp 4.00=[0003], a 4.02=[0004], T0 cyxomn
TepMoMeTp nogkntovaetcs k Bxogy Al4, a BnaxHbin K Al5.

Takum 06pasom, PYHKLMSA BNAXKHOCTN MOXET BbITb NpeacTaBneHa cneayowmm obpasom:

¢ = F[Tcyx; (Teyx — Tenax)] = F[Al4; (Al4 — AIS)].

Kak 1 B (pyHKUMM BbIYMCIIEHNA Pa3HOCTU U cpedHero, napaMeTpbl Wkan U AeuuManbHOro pasgenurtens
060MX BXOA40B A0MKHbI ObITb OAUHAKOBBLIMMU.

3HayeHVs 1 guanasoHbl U3MepsieMoln BNaXHOCTU B %, TemnepaTtyp v ncuxpoMeTpuyeckass pa3HocTb AT
(Tcyx-Tenax) C npeacrtaBneHbl B Tabnuue 5.1.

5.7.3 PaboTa aHanoroBbIX BbIXO40B

Perynatop MTP-8 wmeeT, B 3aBUCMMOCTM OT 3aka3aHHOW KOHGUrypauumu, OT OOHOro [0 uYeTblpex
aHanoroBbIX BbIXO4O0B. KOnM4ecTBO BbIXOAOB 3aBUCUT OT NMpUMEHsAeMoro moayns pacwumpenuns. MTP-8 nmeet oamH
6a30BbIl aHaNoroBbI BbIX0A,.

AHanorosble BbIX0Abl MOryT paboTaTb B TaKUX ABYX PEXMMaX:

1. PeTtpaHcmuccua (Npsmasi nepegada ¢ maclitabmpoBaHMeM) BXOOQHOIO CUrHarna Ha BbIXOA;
2. Bbixop aHanorosoro NMNO-peryndaropa.

[Mpu ncnonb3oBaHMM aHaNoOroBoro BbIXOA4A B PEXUME PeTPAHCMUCCUU, NCTOYHUKOM CUrHana MoxeT ObITb
nobon aHanorosbIn BXoA4 WnM BbIXxoh ntoboro dyHkunoHaneHoro 6noka. lMpu paboTte BbixoAa B pexume
peTpaHCMUCCUMN BaXKHLIMW NapamMeTpamun ecTb: «3HavyeHue BXOOHOro curHana pasHoe 0% BbIXOAHOrO curHana» u
«3HaveHne BxogHoro curHana pasHoe 100% BbIXOQHOro curHanay». JTMMM  napameTpaMu  4OCTUraeTcs
mMaclTabvpoBaH/e BbIXOOQHOTO CUrHama OTHOCUTENbHO BXOAHOro. Takum 06pa3om, MOXHO peanusoBaTb BblBOS
aHanoroBoro curHana, Kotopbln 6yaeT moBTOpsATe DOPMY CurHana MogKMIYEHHOro Ha BXxoA 6rmoka aHanoroBoro
BbIBOJA, HO Ha ero onpefeneHHom AnanasoHe. PucyHok 5.7 unntoctpupyeT paboTy aHanorosoro BbIBOAA B pexunmMe
peTpaHcMuccuun.
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Tabnuua 5.1 - "TcuxpomeTpuyeckas Tabnmua BNakHOCTW CYLUWUINBHOTO arperaTa, npy CKOPOCTU ABUKEHUS

1,5-2.5wm/c"

McuxpomeTpuyeckas pasHoctb AT (Tcyx-TBnax), ‘C

Tcyx,
°C

0

1

2

3

4

5

6

7

8

9

10

1"

12

13

14

15

16

17

18

19

20

24

26

28

30

30

100

93

87

79

73

66

60

55

50

44

39

34

30

25

20

16

32

100

94

87

80

73

67

62

57

52

46

41

36

32

28

23

19

16

34

100

94

87

81

74

68

63

58

54

48

43

38

34

30

26

22

19

36

100

94

88

81

75

69

64

59

55

50

45

40

36

32

28

25

21

14

38

100

94

88

82

76

70

65

60

56

51

46

42

38

34

30

27

24

17

14

40

100

94

88

82

76

71

66

61

57

53

48

44

40

36

32

29

26

20

16

42

100

94

89

83

77

72

67

62

58

54

49

46

42

38

34

31

28

22

19

44

100

94

89

83

78

73

68

63

59

55

50

47

43

40

36

33

30

24

21

46

100

94

89

84

79

74

69

64

60

56

51

48

44

41

38

34

31

25

22

16

48

100

95

90

84

79

74

70

65

61

57

52

49

46

42

39

36

33

27

24

17

50

100

95

90

84

79

75

70

66

62

58

54

50

47

44

41

37

34

29

26

19

52

100

95

90

84

80

75

71

67

63

59

55

51

48

45

42

38

36

30

27

20

54

100

95

90

84

80

76

72

68

64

60

56

52
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MpumeyvaHwue:

mex. ed

aHII0200020 CUZHAAT

Heob6xoammo cobntogaTb npaBuUiibHOE NOAKIKOYEHME CyX0oro 1 BriaXHoro repmomMeTpa.

HomosHuK

brox
oopacomku A0

Brixod AQ

100 %

0%

T

% duana-
3oHa AJ

PucyHok 5.7 — Paboma 6110ka aHai0208020 8big00a 6 pexume pempaHcMuccuu

Kak BugHO 13 pucyHka 5.7 6rnok o6paboTkM HOpMUpYyeT BXOAHOW curHan, npueBogs ero B gvanasoH 0 —
100% BbIXOOHOTO curHana. B 3aBMCMMOCTM OT Tna BbIXOOHOTO curHana 3To OyaeT BbipaXaTbCs B 3NEKTPUYECKUX
curHanax Ha knemmax KB3. Hanpumep, aHanoroBbin Bbixog umeeT kanmbpoeky 0 — 10 B. B atom cnyyae npu

curHane 50% un3 6rnoka obpaboTtkm AO Ha knemmax KB3 yctaHoBuUTCs HanpsikeHue 5B.
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N3 pucyHka 5.7 BugHO paGoTy napameTpoB «3HayeHWe BXOAHOro curHana paBHoe 0% BbIXOOHOO
CUrHana» u «3HayeHue BxodHoro curHana paesHoe 100% BbIXOAHOrO curHanay. [aHHble napameTpbl N306paXeHsbl
Ha PUCYHKE NMYHKTUPHBLIMU NUHKAMU B Grioke 06paboTkn AQ. TakMm 06pasoM, Ha aHasoroBbli BbIXO4 MOXHO noaaTb
TONbKO MHTEPECYHOLLYIO YacTb BXOAHOIO cUrHana.

Mpun ncnonb3oBaHMM aHanoroBoro BeixoAa B pexume Bbixoaa aHanorosoro MNW-perynaropa NCTOYHUKOM
CMrHana ecTb BbIXOA perynsatopa, npuyeMm 3gecb HabniogaeTcs CTporoe COOTBETCTBME HOMepa perynstopa u
HOMepa aHarnoroeoro Bbixoda. Takum o6pasom, nNepsbit aHanoroebIn Bbixod OyaeT paboTath B pexume BbiIXoaa
M-perynatopa TONbKO A1 NEpBOro perynstopa, BTOPOW — TONbKO CO BTOPbIM PerynstopoMm, u T.4. 970
06CTOATENLCTBO HYXXHO YYUTBIBATh MPY NPOEKTUPOBAHNN M MOAKITIOYEHUN BHELLHNX COeAVHEHNI.

MepekntoyeHne pexvmoB paboTbl aHanoroBoro BbIXOA4A OCYLIECTBNSETCs aBTomaTuyecku. [lpu
BKIIOYEHUN perynaTopa B pexum aHanorosoro [MW[-perynsatopa, COOTBETCTBYIOLUMA aHANOroBbI  BbIXOA
aBTOMaTMYeCKN BKIYaeTcs B pexuMm pabotbl «Bbixon ananorosoro lMW[I-perynatopa». Ecnu xe B KOHType
BbiOpaH ntobor apyrom Tun perynatopa, TO BbIXO4 aBTOMaTuyeckum paboTtaeT B pexume «PeTpaHcMmuccusi» ¢
yKa3aHHbIM MCTOYHUKOM aHanoroBoro curHana.

MpumeyvaHwue:

1. TNapameTpbl HaCTPOViK1 paboTbl aHANOroBbIX BbIXOAOB CrPYNMUPOBaHbI HA YPOBHE 5;

2. [Ans KoppeKTHOW paboTbl aHanorosble BbIXOAbI AOMKHbI ObiTb OTKaNMOpPOBaHHLI.

3. Perynatop MTP-8 umeet Tonsko oamH 6a30BbIN aHanorosbIv Beixod. Ansa yBenuyerms konmdectsa AO
NPUMEHSIOTCA MOoAynu paclumpeHusa. Heobxoagumo cneautb 3a MNpaBuiibHbIM YKasaHWem Homepa
MoAyns B napameTpax KoHdurypauum Moayns.

5.7.4 lloruka paboTbl AUCKPETHbLIX BbIXOAOB

OvckpeTHble Bbixogbl perynatopa MTP-8 wnmetor cBobogHO KoHurypvpyemylo norvky paboTtbl. 370
3HaAYWT, YTO NOMb30BaTeNb caMm onpeaenseT Ha3HavyeHre TOro UM MHOrO OUCKPETHOrO BbIXOAaA.

BHumaHue: Ecnu guckpeTHbI BbIXO4 3adeWCTBOBaH B CTPYKType perynsatopa B noboOM  KOHType
ynpasneHus, To Ana AaHHOro AUCKPETHOrO BbIXO4a fornka ynpaBneHus He MUMeeT 3Ha4YeHus.

[ns AuckpeTHOro BbIxo4a, KOTopbI He ucnonesdyetcs MNN-perynsaTopom, aHanoroBbIn cUrHan npuxoauT ¢
BbIOpaHHOro nonb3oBaTenemM WCTOYHMKa aHanorosoro curHana (6.01). [danee no BbiGpaHHow noruke (6.00)
o6pabaTbiBaeTCcst M BblAAeT MOMMYECKMA HOMb UMM eAuHWLY. JTO 3HayeHue MNofaeTcsl Ha AWCKPETHBIN BbIXoA,
KOTOpbI hopmupyeT curHan «Bbikn/Bkny». To ecTb, Ha NnorMke komnapatopa UMeeTCs BO3MOXXHOCTb MOCTPOUTb
OBYX- , TPEX- 1 MHOTOMO3NLMOHHbIV PerynaTop.

Mpumep paboTbl BLIXOAHOrO YCTPOWCTBA MO JOTMKE ABYXMO3ULMOHHOIO PErynATtopa Moka3aH Ha pUCYHKe

5.81n5.9.
A

DO W

BKI T

0 >
—) 00%
~~~. . _I'nctepesunc Wwkana napametpa
SP

PucyHok 5.8 — lNpumep pabomel 861x00HO020 ycmpolicmea o 102uke 0bpaTHOro 2-X Mo3ulyUOHHO20 yrpasneHusi
n.8.00=0001, n.8.02=0000

A
DO W

BKI

00%
Mncrepesumc  _.--~ SP LiKana napametpa

PucyHok 5.9 — Mpumep pabomsi 8bix00HO020 ycmpolicmea 10 JI02UKe MPSMO20 2-X MO3UYUOHHO20 yrpagieHust
n.8.00=0001, n.8.02=0001
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KonunyectBo ucnonb3yemblix BXOAOB U BbIXO4OB MOXeT OblTb He oauHakoBoe. [1Ba OUCKPETHbIX BbixoAda
MOryT MCMOMb30BaTbh B Ka4YeCTBe BXOAHOr0 CUrHana oauH WM TOT Xe aHanorosbii BxoA (Al) n ucnonHaTb Kaxabln
CBOIO NMOrMKY poboThl.

BbixogHOM curHan MoXeT ObiTb CTaTUYECKMM U MMNYMbCHBIM (AMHamuyeckum). Beibop AnvTenbHOCTU
(TMna) BbLIXOAHOrO curHamna npov3BOAUTCS Ha ypoBHe 6.05. [nuTenbHOCTb BbIXO4HOrO mmnynbca paBHast 000,0
COOTBETCTBYET CTaTU4ECKOMY BbIXOAHOMY CUrHany.

[nsa npumepa MMNynbCHOrO BbIXOAA BblOepeM norvky paboTbl QUCKPETHOrO BbIXOA4A — MEHbLUE YCTaBKu
MIN (6.00=0002), AnMTenbHOCTb MMMYMbLCHOIO curHana - 3 cekyHabl (6.05=003,0). BbixogHoW curHan npu Takux
napameTpax n3obpaxeH Ha pucyHke 5.10.

PV 1
MIN - Y
0 - ; t
DOn 4 1 :
BN i 3 cek + 3 ceK
OTKD .
t

PucyHok 5.10 — Npaghuk pabombi duckpemHoe2o 8bixoda npu UMyIbCHOM mMure 8bIX00HO20 cueHana
5.7.5 MpuHUMN paboTbl TEXHONIOrMYECKOM CUTHANM3auumn

KoHTponb BbIxoA4a TEXHOMOMMYECKOro napameTpa 3a rpaHuubl YCTaBOK nNpeaynpeauTernsHon U aBapumnHon
CUrHanm3auum npovsBOAUTCS ONSA KaXOoro KOHTypa oTAenbHO. KaxAabli KOHTYp perynvpoBaHus MOXeT UMEeTb
WCTOYHMKOM BXOAHOrO curHana nobyto ns namepsembix senmdmH PV1 — PV8, unu Bbixoa dyHKUMOHANbHbLIX 6r10KoB
F1-F8.

Heo6xoAaMMO NOMHUTB, YTO YCTaBKW CUrHanM3aumm Ans noboro KOHTypa ynpasneHns AOMKHbI BXOAUTL B
rpaHnLbl pa3Maxa LuKanbl BbIGpaHHOro BXOAHOIO curHana.

MTP-8-15 nogoepxxmBaeT Aga TMna curHanmsaumm:

- NnpegynpeanTenbHasa curHanmsaums — UCnonb3yeTcs Ansa curHanusaumm Ha ndgmkatopax MIN u MAX nnu
Ha wHaukaTopax «CUMHANI3AUIA» nepeaHen naHenu perynstopa, Ha BEPXHEM YpPOBHE, a Takke AN NOrvku
paboTbl ANCKPETHBLIX BLIXOAOB Kak 0606LLeHHasn npeaynpeanTenbHas TeXHONornyeckas curHanusasums,

- aBapuinHasa curHanusaums — UCNonb3yeTcs ANS CUrHanusaumm Ha BepXHEM YPOBHE U ANS NOrMKu paboThbl
ONCKPETHbIX BbIXOAOB Kak 0600LLeHHas aBapuiHasa TeXHONMornyeckas curHanusasums.

lMokaHanbHOe  cOCTOsHME  npedynpeguTenbHOM UM aBapuUHOW  CUrHanmM3aumMu  3anucbiBaeTcs
COOTBETCTBEHHO B permuctpbl 811 n 812 (cm. Tabnuuy 7.1).

MTP-8-15 nogaepxmBaeT Takue Buabl CUrHanmaauuu:

- abconioTHas curHanuMsaums — MCNomMb3yeTcs KOorga HYXXHO CUrHanvMa3npoBaTb BbIXOA MapaMmeTpa 3a
YCTaHOBMNEHHbIE FPaHuLb,

- [AeBraumoHHas (OTHOCUTEmNbHas) CurHanuMsaums — MWCNOMb3yeTcs KOrAa HYXXHO CUrHanuManpoBaTb
OTKIMOHEHMNE TEXHOMNOrMYECKOro napamMeTpa OT 3Ha4YeHWs 3a4aHHOM TOYKM Ha 3Ha4YeHne YCTaBOK CUrHanusauum,

- abconoTHas curHanmusaums ¢ 3anoMuMHaHWeM — TO Xe, YTO M abComiTHas curHanusauusi, TONbko ee
cpabaTtbiBaHME 3anoMuHaEeTCA Ha COOTBETCTBYKLLEM uHAMKaTope nepegHen naHenu «CUMHANISAUIA» paxe
rnocre Bxofa 3HayeHusi B HopMy. CurHanusaums MoxeT GbiTb CKBUTMPOBaHa (cOpolueHa) ¢ noMoLbto knasuwm [¢],

- AeBMauMoHHas (OTHOCWUTEMbHAs) CUrHanmM3auus C 3arnoMUMHaAHWEM — TO Xe, 4YTO W [AeBMaunoHHas
CMrHanu3aums, Tonbko ee cpabaTbiBaHWe 3arnoMMHAEeTCs Ha COOTBETCTBYIOLLEM WHAMKATOpe nepedHen naHenu
«CUHANI3ALIA» gaxe nocne Bxoaa 3HayeHuUst B HopMy. CurHanmsaums MoxeT ObiTb CKBUTMpOBaHa (cbpolueHa) ¢
nomoLubto knasuwm [¢'],

MpeoynpeonTenbHas curHanusauma MoxeT ObiTb NM6o  abcomnoTHoW, nu6o  OeBuaLMOHHOM C
3arnoMuHaHuemM unm 6es.
ABapuiiHas curHanmaaums MoXeT BbiTb TONbKO aBCOMNOTHOW.

Mpumep abcontoTHON 1 AeBMALMOHHOWN CUrHanM3aummn npuBedeH Ha pucyHkax 5.11 1 5.12.
'mcTepesnc TexHoNormyeckom curHanmMsauun, KoTopbii 3agaeTcsa B NyHKTe MeHto 8.18, nencTeyeT kak ans
npeaynpeauTensHON Tak 1 ANst aBapunHOM CUrHanusaumm.
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6 YpoBHM paboThbl, ypOBHU 3aLUUTbI, YPOBHU
KOHdUrypaumm n HacTpoek

6.1 lnarpamma ypoBHel paboTbl, ypOBHEWN 3aLUUTLI U YPOBHEMN KOH(Urypaumm

IOunarpamma ypoBHen paboTbl, 3awwmnThl U HAacTpoek perynsatopa MTP-8 npusegeHa Ha pucyHke 6.1. Bonee
AeTanbHO YPOBHU paboThbl, YPOBHM 3aLUMTbl U YPOBHWU KOHMMIypaumm onucaHbl B Nocrneayowmx pasgenax gaHHow
rnaebl.

MutaHue
BKJIIOMEHO

N3meHeHune pexmmoB paboyero ypoBHsa (6.4)
® /3MEHEHNE PeXUMOB uHaukauum (6.4.1)
® 13MeHEeHWe pexuma paboTel perynsitopa (6.4.2)
® N3MEeHeHWe 3HaYeHus 3agaHHom Touku (6.4.3)
® N3MeHeHVe ynpaBnsowero Bo3genctems (6.4.4)

Paboyuli ypoeeHb

YpoBeHb
KOHdurypauum
n HacTpoek (6.5)

PucyHok 6.1 - [Juazpamma yposHel pabomel, 3auumsl U Hacmpoek peaynsmopa MTP-8

6.2 YpOBHU 3aLUUTbI

ypOBHVI 3aWmnTbl B TOW WUAN WHOW CTeneHu 3anpewarT BbINOJIHEHUE HeXenaTelbHbIX OEeNCTBUMN.
[aHHble yposHU 3awiumsl npedHaaHaqub/ Aana 3alunTbl 060pyﬂ,OBaHVIF|, TEXHONOrnM4yecKoro npouecca
N B KOHEYHOM UTOre nosnb3oBaTtena: OT HeBepHOro nnn cnyqathoro BBOJA 3HAYEHUN 1 nepekmoqumﬁ
pexnmon pa6OTbI, OT HeCaHKUMOHMPOBAHHOIO WK HeXenaTtenbHOro AoCTyna NOCTOPOHHUX Nnnud K
CucTtemMme ynpasleHua.

Nmeemcsi HecKobKO ypoeHeﬂ 3awumsbl:

YpoBHM 3awWwmThbl paboyero ypoBHs 1) 3awwmTa oT CNy4anHOro N3MeHeHNs PeXmMmMoB paboyvero ypoBHsi.
2) 3awmTa OT Cny4anHoro M3MeHeHns 3Ha4YeHUs 3a4aHHON TOYKU.

YpOBHM 3al4nUTbl U3MEHEHUS 1) Mpwu BxOAE B pexmm koHurypauum agns 4ocTyna K napaMmeTpam HyxHO
KOHcUrypaumm n HacTpoek BBecTu napone (0002). (cm.n.6.5.1)

6.3 Pabouunn ypoBeHb. Pexxum PABOTA

Mprbop nepexoauT Ha STOT YPOBEHb BCSKWI pas, Koraa BKIOYAETCs NMTaHue.
Ha 3ToM ypoBHE MOXHO U3MEHSATb PeXMMbl paGoyero YpoBHS UK NepeiTh Ha YPOoBEHb KOHUrypaumm v
HaCTpOeK.

PabGounii ypoBeHb CIYXWUT A1 yNpaBrneHUust KOHTypaMu perynvupoBaHusi. B npouyecce pabombl MOXHO
OCYLLECTBMNSATb MOHWUTOPWHI, T.e. BWU3yanbHO OTCMEXUBATb MW3MeEpsieMble BEMUYMHbI (B  LMKIUYECKOM UMK
CTaTMYECKOM pEXUME UHAMKALMK), 3adaHHyl TOYKY U 3HAYeHWEe AUCKPETHOrO YMNpaBnsoOLLEro BO3AEUCTBUS, a
Takke MOXHO yBUAETL 3HaveHue Bbixoaa MU perynsTtopa B NpoLeHTax.

Kpome TOro, MOXHO oOTCnexuBaTb Ha CBETOAMOAHLIX WHAMKATOpPax CuUrHanbl TEXHOSIOrM4YeCcKomn
CuUrHanunsaumun, nameHeHmne CoCTtoAaHnA Bbixoaa.
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6.4 N3ameHeHune pexxMmmoB paboyero ypoBHS, YPOBHM 3alnUTbl pabo4yero ypoBHA

Ha paboyem ypoBHe BO3MOXHO U3MEHEHME:

® PEXMMOB MHAMKaUMM (CTaTUYecKas MHAMKaLWS, LMKNNYEeCcKas MHANKaUMS),

e pexuma paboTbl perynstopa — OCyLIeCTBNEHNe Nepexofa U3 aBTOMaTU4ECKOro pexumMa ynpasneHus B
PYYHOW pexum ynpasneHus n obpartHo,

® 3Ha4yeHWs 3a4aHHON TOYKM PerynsaTopos,

® 3HaYeHWs ONCKPETHOro yrpaBnsoLero BO3AENCTBUS (B PyYHOM peXxrMe ynpaBreHus perynsTopom).

e 3HayeHus Bbixoga MU perynaTtopa B NpoueHTax (B py4HOM pexvme ynpasreHus perynsatopom).

MmeeTcs ypoBeHb 3almTbl AN U3MEHEHNS pexnMoB paboTel paboyero ypoBHS.

6.4.1 UameHeHune pexxMMoB MHAMNKaLUN

Perynatop MTP-8 nmeet gBa pexuma nHavkaumm kaHanos:
® PEXMM CTaTUYECKOWN MHANKaLIMN,
® PEXMM LIMKITUYECKON MHAMKALNN.

Bpems nHgnkaumm naMepeHHoro napameTpa B pexume LMKIMYEeCKON MHAUKALMKN KaHamnoB yKasbiBaeTcs B
napameTtpe KoHdurypaumn 14.03 B npegenax ot 1 go 10 cekyHa. KonmyecTBO MHOMUMPYEMBIX KaHamnos,
BbiBOAUMbIX Ha aucnnen NMAPAMETP B cTtaTtmyeckoM unnM UUKIMYECKOM pEXMME MHOUKaLMKW, yKasblBaeTcs B
napametpe koHdurypaummn 14.04 B npegenax ot 1 fo 8 kaHanos.

Mepexoa B peXXum cTaTM4eCKOW MHAUKALUKU

e Hanpumep, OO0 MW3MEHEHUS pexuMa WHAMKaUMM nNpubop HaxoOwunca B pexume
UUKIuYeckol UHOUKaLmm.

@ [NekHT] e Haxatue knasuwm [NeknT] nnu [NekHd] ocTaHaBnnBaeT pesxxum LIMKMMYECKOH MHAMKALM
unm Ha nocnegHeM UHANLMPYEMOM KOHTYPE U NEPEBOAMUT B PEXUM CTATUHECKON MHAMKALMN.
@ [NekHY]

e [Mocne TOro, koraa nNpubop nepeBefeH B PEXUM CTaTUYECKON MHOMKAUWUW, C MOMOLLbO
knaBuw [NekHT] — yBenuueHue Homepa koHTypa unu [NekH)] — yMmeHblueHue Homepa
KOHTYpa, MOXHO BbIOpaThb Ans MHOUKAUUM B CTAaTUYECKOM peXrMe HeoOXOAMMbINA KOHTYP.

Mepexoa B peXXuM LIMKNMYECKOW UHAUKALUKU

e Hanpumep, OO0 M3MEHEHUS pexuma UHOuKauuu I'Ipl/l60p Haxogumnca B pexume
cmamuyeckol VHOKaLWK.

@ [NekHT] e HaxaTne u ynepxanue knaeuium [NekHT] Gonee 2-3 cekyHa (moka He npousonaeT
nepeknioveHne Ha MOoCMeaylLWwnn KaHan) - NepeBoauT Mpubop B PEXWUM  LIMKINYECKOW
NHANKaLUW.

e [locne Toro, koraa npubop nepeBedeH B PEXMM LIMKNNYECKOW WHAMKALMKW, BO3MOXEH
nocrnegoBaTenbHbI NPOCMOTP KOHTYPOB YrpaBreHusl, Npu KoTopoM OyaeT BUOHO 3HaYeHue
napameTpa, COCTOSHUN AUCKPETHbIX BbIXOA4OB, cocTosHuM curHanusauum MIN n MAX.
MpocmoTp KaHamoB OCYLLECTBASIETCA C MNpUpalleHMeM HOMEPOB KOHTYPOB B CTOPOHY
yBENMYEHUs.

e Bpems MHOMKaLUM M3MEPEHHOTO NapamMeTpa B PEXUME LMKIMYECKOW UHAMKALMN KaHanos
yKkasbiBaeTcs B napameTpe koHdpurypaumm 14.03 B npegenax ot 1 4o 10 cekyHA.
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6.4.2 U3ameHeHuMe pexnma paboTbl perynsaTtopoB

B perynstope MTP-8 ons kaxgoro kaHana perynmpoBaHusl B OTAENbHOCTU UMeeTcs ABa pexuma paboThbl
ynpasneHns 06beKTOM perynmpoBaHus:
® aBTOMaTUYECKNI pexum paboTsl,
® Py4HON pexum paboTbl.
Pexum paboTbl perynsitopa - aBTOMaTUYECKUA UMW PYYHON SBNSETCA 3aroMuHaeMbiM COCMOSIHUEM.
[Mocne BKMOYEHUA NUTaAHUA PErynaTop HaxXOAUTCA B TOM pEeXWMe, B KOTOPOM OH HaxOAuncs Ha MOMEHT
OTKIIOYEHMS.

knasuwum [P/A] + [¢]

ABTOMaTUYECKUI PEXNUM perynaropa

Py4Hon pexum
BbIGpaHHOr0 KOHTYpa ynpasneHus

ABTOMaTMUYECKUN pexxum paboTbl. Nepexon Ha py4HOW pexum paboTbl

ABTOMaTU4YeCckum e B aBtomatuyeckoM pexume paboTbl perynstop ynpasnsieT 0OLEKTOM perynvpoBaHusi
pexum paboTbl cornacHo BblIbpaHHOM Norvku paboTbl M C COOTBETCTBYHOLLMMU HACTPOMKaMU NONb3oBaTeNS.
e B aBTOMaTMyeckoM pexume paboTbl nHamkatop PYY Ha nepeaHen naHenu noraileH.

PYY
0] e [Ina nepexofa B PY4YHOW PeXUM YNpaBheHWs Perynstop AOMMKEH HaxXOAUTbCs B pexuMe
= [P/A] cmamuyeckol uHOuKauuu, Ha BbIBpaHHOM kaHane.
e [Insa nepexopa B pyvyHOW pexum ynpasneHus HaxaTtb knasuwy [P/A] Ha nepeaHen naHenu
perynsTopa.
e VlHavkaTtop PYY Ha nepeaHen naHenu Ha4nMHaeT Murathb.
%‘4
e Ecrm onepatop Haxan knasuwy [¢] B npouecce MuraHusi uHaukatopa PYY
& [J] (npnbnuanTenbHo 3-4 cekyHAbl) — NPOU3OMAET buKcayusi 8bI6PaHHO20 pexuma U perynsatop
nepengeT B PeXuM PydyHOro ynpasnenusi, nHavkatop PYY 6yget ceetutbes — yto Bydet B
PYY [anbHeNnwWeM ykasbiBaTb Ha PYYHOM pexunm paboTbl.
e Ecnn onepatop He nodmeepxdaem CBOWX OENCTBUIN HaxaTvem knaeuwm [&'], nubo
YpoeeHb onepaTop OCYLUeCTBUIT Mepexod Ha APYro kaHan W3MepeHusi, TO [aHHble [OelcTBus
3auwumsl onepaTopa BOCMPUHUMAIOTCS Kak HeBepHOoe AeNCTBMUE UMK CryYanHoe NepeknioyeHre pexvma
paboTtbl. OTO M NpeacTaBnsieT ypoeeHb 3aWjumbl OT CMy4alHOro MepeKnioYeHuss pexuma
pabotbl, uHgnkatop PYY nepectaHeT muratb M noracHeT, a perynatop OCTaHeTcs B
aBTOMAaTM4ECKOM peXnme yrnpasrieHus.
Py4yHown pexum paboTbi. [lepexoa Ha aBTOMaTUYECKUM PEXUM paboThbl
Py4yHoW pexum e B pyyHoM pexume paboTbl onepatop C NepefHel naHenuM C Momowlblo knasBuwl [A]
pa6oTbl “6onbwe” n [V¥] “meHblie”, ynpasnsieT Bbixogom ML perynstopa, TemM cambiM chopmmpyeT
3Ha4yeHve ynpasnsioLLero BO3AENCTBIS, NOAaBaeMoe Ha NCMONMHUTENbHbIV MEXaHWU3M.
e lngukaTtop PYY Ha nepegHen naHenu CBETUTCS.
Iz‘-l
e [1na nepexoda B aBTOMAaTUYECKUA PEXWUM YNpaBiieHUs Perynsatop AOMMKEH HaxoauTbCs B
pexume cmamuyeckol uHOUKayuu, Ha HeOBXOAMMOM KaHane.
e [Ins nepexofa B aBTOMAaTUYECKUIA PEXMM ynpasneHust Heobxoammo HaxaTb knasuwy [P/A]
@ [P/A] Ha nepegHer nNaHenu perynsropa.
e HovkaTop PYY Ha nepefHen naHenu HayvMHaeT Muratb, €CNK OnepaTop Haxan KnasBuLly
PyY [¢] B npouecce muranus uHamkatopa PYY (npubnuautensHo 3-4 cekyHabl) — npovsonget
ukcayusa 8bibpaHHO20 pexuma W perynaTop nepevgeTr B PexXuMm aBTOMaTUYeCcKoro
e [¢] ynpaBsneHus, uHauvkatop PYY noracHer — 4to OydeT B [AanbHellweM ykasbiBaTb Ha
aBTOMaTMYECKUIA PeXUM paboThl.
PYY
e Ecnu onepatop He nodmeepxdaem CBOMX OeUCTBUN HaxaTvem knasuwmn [¢'], nuGo
onepaTop OCYLUEeCTBUI Nepexof Ha APYron KaHan perynuMpoBaHusl, TO AaHHble OeNCTBuS
YpoeeHb onepaTopa BOCMPUHUMALIOTCS Kak HeBepHOoe AeNCTBMUE UMK CryYanHoe NepeknioyeHre pexvma
3awumsl paboTtbl. ATO M NpeAcTaBnseT yposeHb 3awjumbl OT CIlyYaWHOTO MEPEKIYEeHUs pexuma

paboTbl, uHAvkaTop PYY nepectaHeT mwurate M MOracHeT, a perynatop OCTaHeTcs B
aBTOMaTWYECKOM PEXUME YTNpaBreHus.
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6.4.3 U3ameHeHue 3HaYeHUs 3aA4aHHON TOYKU PerynsaTopoB

Mpu BkntoveHun perynatopa MTP-8 ycraHasnueaetca pexum PABOTA. Ha pucnnen NMAPAMETP
BbIBOAMTCS 3HAYEHME N3MEPSEMON BENNYNHBI BbIBPAHHOTO KaHana perynupoBaHus.

[na Kaxporo kaHanma perynvpoBaHWs B OTAENbHOCTM MMEEeTCs BHYTPEHHAS 3aJaHHas Touka,
ncnosnb3yemas TOfbKO B aBTOMaTUYECKOM PeXUMe yrnpaBneHusi, HO M3MEHATb ee BO3MOXHO Kak B Py4HOM, TaK 1 B
aBTOMaTM4eCcKOM pexume. [JaHHasa 3agaHHas Touka ycTaHaBnMBAaeTCs Nonb3oBaTenem 1 ucnosnb3yeTcs npu pabore
perynsaTopos.

3apaHHasa Touka M3MeHsieTca ¢ nepegHen naHenu npubopa. MNpu HaxaTum knasuwwn [3aBa] Ha gucnnen
MAPAMETP BbiBOAUTCA 3HA4YeHWE 3a[aHHOM TO4YKM, TOrO >Xe KaHana. 3HayeHue 3afaHHOM TOuKM siBnsieTcs
3arnomMuHaeMbiM 3HayeHueM. [locne BKIYEeHNS NMTaHWs perynaTop HadmHaeT paboTy ¢ TeM 3HayeHnem 3adaHHoON
TOYKM, KOTOPOE BbINO Ha MOMEHT OTKITIOYEHNUS.

Onepauun No U3MEeHEeHUI0 3Ha4YeHUA 3aJaHHOM TOYKM perynaTopa

e C nowmoubio knasuw [NekHT] unn [Neku{] BeiBpaTh KOHTYp, B KOTOPOM HeoBX0AMMO
N3MEHNTb 3aaHHY0 TOYKY.

@ [NekHT] e /I3MeHeHne 3ajaHHON TOYKM BO3MOXHO Kak B PYYHOM, Tak U B aBTOMaTUYECKOM PEXUME
@ [NekHi] yrnpaBneHus KOHTYPOM perynMpoBaHus - cM. pasgen 6.4.2.
3B o [1N9 n3amMeHeHns 3Ha4yeHns 3agaHHON TOYKN Heobxoaumo HaxaTb knasvwy [3asa].

e Ha nepegHel naHenu OomkeH 3acBeTutbca wuHaukatop 3BO n HauvHaeT wmuratb

= [3aBa] mugmkatop MAPAMETP Ha KOTOpbIN BbIBOAUTCA 3HAYeHWe 3afjaHHOW TOouku. Ha gaHHom
aTtane npu ceeTdawemca unamkatope 3BA n murarowem aucnnee MAPAMETP BO3MOXHO
M3MEHEHME 3HAYEeHUS 3alaHHON TOYKN.

e C nepepHen naHenu ¢ nomolubio knaeuw [A] “6onbwe” n [V] “MeHbLUe”, yCTaHOBUTL
HeobGXxoAMMOoe 3HayeHvWe 3af4aHHOW TOYKWM, WHOMLMPYEMOW Ha MUralowem aucnnee
NAPAMETP.

e Ecnu onepatop Haxan knasuwy [¢'] B npouecce cBeveHus uHaukatopa 3B u muraHus

= [A] aucnnes MAPAMETP (npubnuautenbHo 3-4 cekyHabl) — perynaTop nepenger Ha pexvm
= [V] ynpaBrieHnsl C HOBbIM 3HAaYeHNEM 3aaHHON TOYKMU.

& [J] e Nuaukatop 3B[M noracHet, a gucnnen NMAPAMETP nepectaHeT muraTb M nepevgeT B
MAPAMETP PEX1M CTaTUYECKON MHAMKALIMM NapameTpa BblIGpaHHOro KaHana perynmpoBaHus.

eee Ecnu onepatop He nodmeepxdaem CBOUX [EWCTBWIA HaxaTuem knaeuwm [&] B

380 npouecce muranust aucnness MTAPAMETP u ceeveHus nigukatopa 3B (npubnusutensHo 3-

4 cekyHApl), TMBo onepaTop OCYLLECTBUI MEPEXOA Ha APYron KaHamn M3MepeHus, To AaHHbIe

AencTBnA onepatopa BOCMPUHNMAIOTCA Kak HEBEPHOe AeNCTBME UMK CryvaniHoe nsmMeHeHue

YpoeeHb 3HayeHus. ITO W NpeacTaBnseT yposeHb 3awjumbl OT CIYY4aWHOro M3MEHEHUs 3HavYeHus

3awumsbi 3apaHHon Toukn. dncnnent MAPAMETP nepectaHeT murate u nHamkatop 3B noracHert, a
perynsitop BepHeTcs B paboTy C NPEXHWM 3HaYeHneM 3agaHHOM TOYUKW.

OnepaTMBHbIA NPOCMOTP 3HAYEeHUS 3a4aHHOMN TOYKM perynaTopa

e [lna onepaTMBHOrO MPOCMOTPa Ha BbIGPAHHOM KaHane 3HayeHus 3adaHHOW TOYKM
Heobxoanmo HaxaTb knasuvwy [3aBa).

e Ha nepegHel naHenu [oOMmkeH 3acBeTuTbca uHaumkatop 3B »n HauvHaeT muratb
mugmkaTop MAPAMETP Ha KOTOpbIN BbIBOAUTCS 3HAYEHWe 3a4aHHOM TOYKN.

e [locrne npocmoTpa 3HadeHWs 3afaHHOW ToukM, Ans Bosspata B pexum PABOTA,
HeobxoOMMO NMOBTOPHO HaxaTb knasuwy [3aBa).

< [3aep]
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6.4.4 UameHeHuMe ynpaBnaoLwero BO3AencTBUA perynatopa

o C nomoubo knasuw [NekHT] nnn [Neku!] BbIGpaTh KOHTYP perynmupoBaHusi, B KOTOPOM
Heo6XoaAMMO U3MEHUTL YNpaBnstoLLee BO3AENCTBUE.

@ [NekHT] ® YCTaHOBUTb PEXMM PYYHOrO YrnpaBreHUs Ha BbIOPaHHOM KOHTYpe perynmpoBaHus — CM.

& [NQKHi«] pasgen 6.4.2. [lomkeH 3acsBeTuTbeca nHamkaTop PYY Ha nepeaHen naHenw.

PYY e B pyyHOM pexmme paboTbl onepatop C NepegHel naHenu ¢ nomolbi knaeBuw [A]

o “6onblue”, [V] “MeHblue” usdmeHsiem 3HayeHue 8bixoda BbibpaHHoro MU perynstopa, Tem
cambiM  (bOpMUpPYeT ynpaBnsitolLlee BO3OEWCTBME, NOJABAaEMOE HaA UCMOMHUTENbHbIN

= [A] MeXaHuU3M.

= [V]

e CocTosiHMe Bbixoga (BKIIKOYEH WM OTKMKYEH) 2-X MO3ULMOHHOIO  perynsaTopa
oTobpaxaetca Ha 1-m nHamkatope aucnness KAHAI, Ha 2-m nHaukaTtope avcnnes KAHAN
yKasblBaeTCcst COOCTBEHHO HOMEP KOHTYpa, Hanpumep:

KAHAI
lMpumep 1. KOHTYp 2. BbIxO4 OTKIOYEH.

KAHAN
EI lMpumep 2. KoHTyp 2. BbiXxoa BKIOYEH.
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e C noMoLLbio 3TOT0 YPOBHS BBOASIT MapamMeTpbl perynatopa (napameTpbl CUrHanmu3auum OTKIOHEHWN,
napameTpbl 3aJaHus TUMa AaTtynka, Tuna ynpaeneHusi, napameTpbl ceTeBOro obmeHa, napameTpbl KanvbpoBku, a

TaKke PexumM 3anucu napameTpos, U T.4.).

e [lapameTpbl pasgeneHsl No rpynnam, Kaxaas M3 KOTOpbIX HasbiBaeTcsa "ypoBeHb". Kaxaoe 3agaHHoe

3Ha4yeHue (3r1eMeEHT HACTPOWKN) B 3TUX YPOBHSIX Ha3biBaeTCs "napamMeTpoM"”.

e [lapameTpbl, ucnonesyemole B perynatopax MTP-8, crpynnuposaHbl B 15 ypoBHeN v npeacTaBneHbl Ha
anarpaMMme — CM. PUCYHOK 6.2. MHAMKaumsa 3HayeHWss napameTpoB KOHMUrypaumm m UX HOMEPOB YykasaHbl Ha

pucyHke 6.3.

e Homep kaHamna, KoTopbli HE06X0ANMO KOHMUIYpMpoBaTh, BbIbMpaeTcsa knaBuiiamm [NekHT] - [Neknd] n

BbICBETNSAETCHA Ha MHAMKaTopax 1-8.

(BeibpaM 1-0 kaman)
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PucyHok 6.2 - [Juazpamma yposHel KoHGbu2ypauyuu U HacmpoekK

KAHAN NAPAMETP

Homep ypoBHs

[ | I~ /
II][I_Iql_ /

CokpalueHHoe
Ha3BaHWe YPOBHA

1 2 3 4 5 6 7 8
00000000
PucyHok 6.3 - Hdukayusi Homepa yposHs U e20 Ha38aHUs!

KAHAI NAPAMETP

Homep napameTpa
(napametp 18)

n:][ I
Lo LI

Homep kaHana

3HauyeHue napameTpa

2 3 4 5 6 7 8

00000000

PucyHok 6.4 - MiHOuKauus 3Ha4eHUst HoMepa KaHasia, HoMepa napamMempa U e20 3Ha4YeHUs!

(2-1 kaHan)

6.5.1 BbI30B YpPOBHS1 KOH(pUrypauumm n HacTpoek
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1. BbI30B ypOBHS KOH(bMrypauum n HacTpoek ocyuiectensietcs ns pexuma PABOTA gnutensHbiv, 6onee
3-X CeKyHAl, HaxaTtnem Knasuwim [{¥].

2. Mocne atoro Ha aucnnenn KAHAI BbiBogaTca cumsonbl "PS", Ha gucnnen NMAPAMETP BbiBoguTCS
3HaveHue: «0000». C nomoLbio knasuil A 1 ¥ BeBecTn naponb = 0002 1 KpaTKOBpPeMeHHO HaxaTb knasuiuy [¢].

3. Ainsa BbIGOpa ypOBHSA NapameTpoB C NMOMOLLbLIO KnaBull A U V¥ BBECTU HYXHbI YPOBEHb U3 AnanasoHa:
«0002 — 0015» 1 KpaTkoBPEeMeHHO HaxaTb knaeuwy [¢'] — seoa.

4. Pexum KoHUrypaumm oTnuMyaeTcsl OT pexuma UHAMKALMM TeM, YTO B [AHHOM pexume Homepa
napameTpoBs Ha aucnree KAHAJT unn nx sHavyeHus Ha gucnnee NAPAMETP BbIBOASATCH B MU2aloWeM pexume.

BHUMAHMUE !1!
OnuTenbHbiM, Gonee 3-x cekyHA, HaxaTuem Knasuwun [€¥] MOXHO, €Cnv HYXHO, BbINTU U3 pexuma
penaKkTUpoBaHUsl KOHMUIypaumum U HacTpoek. Bbixop M3 ypoBHS KOH(MWrypauuuM M HacTpoek Bcerga nepeBoauT
NpuGop B PEXUM CTAaTUYECKOW MHAMKALMM C NEPEBOAOM €ro Ha 1-i kaHar.

6.5.2 HasHauyeHue ypoBHen KoOHdUrypaumm

Tabnuua 6.5.2.1 Haukaums HoMmepa ypoBHS KOHUrypaumm

Homep
YPOBHSI HasHaueHne YPOBHA Nupnkaumns
01 BBopa napons ans Bxoaa Ha yposHu 02-15 P 5
02 HacTpolika napameTpoB perynsitopos kaHarnos 1-8 P | ,:f
03 HacTpolika napameTpoB aHanorosbix Bxogos Al1 — Al8 ,q 1M
04 HacTpoliika pyHkUMOHansHoro 6roka F r
L
05 HacTpovika napameTpoB aHanorosbix Beixogos AO1 — AO4 H 0 t
. _ |
06 HacTpolika napameTpoB AUCKpeTHbIX Bbixogos DO1 — DO8 | d 0 t
07 HacTpovika napameTpoB guckpeTHbIX Bbixogos DO9 — DO16 E’ CI ] E
08 HacTtpolika napameTpoB KOHTYpPOB ynpaBneHus |,_ t r "_
| =
09 ABcumcehbl ONopHbIX Todek NuHeapusauum  (X) LMruy
_nrY
10 OpaunHaThl ONopHBIX ToYeKk NMHeapusaumn  (Y) LMy
11 Kannbposka aHanoroebix Bxogos Al1 — Al8 - H !
[ L
I
12 Koppekuuss aHanoroBbix Bxogos Al1 — Al8 L Oor
13 Kanunbposka aHanoroBbix Bbixogos AO1 — AO4 r ‘q I
L L O
14 OO6wwme napameTpsbl S ':I S
15 CoxpaHeHue napameTpoB
16 3arpy3ka napameTpoB ‘,_ D H d

B panbHerweM no TeKCTy pykoBOACTBa MO JKChnyaTauuMu MOET ccbiika Ha napameTp u3 Tabnuubl napameTpos
PerynsaTtopa B Buge XX.YY (Hanpumep 11.01), rae XX — Homep YPOBH#, a YY — Homep napameTpa (CMOTpWU pUCYHOK 6.3 — Homep
YPOBHS U pUCYHOK 6.4 — HOMep napameTpa).

6.5.3 Bbibop napameTpoB

e [Ina nepexofa 13 pexvma BbiGopa YPOBHS B PEXUM U3MEHEHsI NapaMeTpoB BbIGPAHHOTO

MapameTp 1 I
i

MapameTp 2 I

\
Mapametp N I

YPOBHS HEOGXOAMMO HaxaTb knasuy [J].

e [1nq Bbl60pa napamMeTpoB Ha KaXXoM ypOBHe HeOOX0AMMO HaXxaTb KnaBuLLIK

[A].[V]

° I'Ipm KaXXOOM HaXaTun KnaBuLl NPOUCXOOAUT nepexon K cnepywuiemy mnu npegbigywiemy

napametpy.
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6.5.4 dukcupoBaHue HacTpoek
e YTOObl M3MEHUTb 3HAYEHUS NapamMeTpoB, Nosnb3ynTech knasuwamu [A] nnm [V], a 3atem
HaxmMuTe knasuwy [¢]. B pesynbtate HacTpoika GyaeT sadhukcrpoBaHa.
e HeoGXoanMO NOMHUTL, YTO (MKCaLMS U3MEHEHWUIA MPOUCXOAMT TOMbKO Mo knasuwe [&].

e py nepexofe Ha APYrol ypoBeHb C MOMOLLbLIO KNaBuliy [£¥] napaMeTp M3MeHEHHbI 00
nepexona 6e3 HaxaTus knasuwmn [&], He ghukcupyromces.

e Heob6xo00UMO MOMHUMB, YTO MOCMe NpoBedeHUs mMoauduKauumM HeoBXoOuMO MNPOM3BECTM
3anvcb NapameTpoB B 3HEPrOHE3aBUCUMYH MaMsAThb (CM. pasgen 6.5.5), B npoTMBHOM criyyae
BBeJieHHas HdopMauus He ByaeT coxpaHeHa Npu OTKIYeHUN NuTaHust Perynsitopa.

6.5.5 3anucb napameTpoB B 3HEpProHe3aBMCUMYHO NaMATb

Monb3oBaTenb NonyyaeT JOCTYN K MEHIO 3arMMcK NapameTpoB B 3HeproHesasuncumMyto namsats Ha YPOBHE
15. 3annck NnapameTpoB B 3HEPTrOHE3ABNCMMYIO NaMATb Mpou3sodumcs criegyowmm obpasom:

1) MpounseecTn Moandukaumo BCeX HEO6X0ANMbIX NapameTpOoB.

2) YcTtaHoBUTb 3HaveHne napameTtpa «3anucb» 15.01 = 0001.

3) Haxatb knasuwy [&].

4) Ha gucnnee MAPAMETP nosasatca cumsonbl "5 A uE" - 3anuce.

5) Mocne yka3aHHbIX onepaumn byaeT npov3sedeHa aBToMaTnyeckas 3anncb BCeX MOANMULIMPOBAHHbIX
napamMeTpoB B 3HEProHe3aBUCMMYIO NaMATb. [ocne 3anvcn aBToMaTUYeCcKn yCTaHaBMBAETCS B PEXUM paboThl.

YpoeeHb 15 — Banuck napamempos 8 3Hep20He3a8UCUMYIO namsimb

Tabnuua 6.5.5.1

3HayeHue
MapameTp HasHa4yeHue napameTtpa MpumeyvaHne
napameTtpa
15.01 3anncb napamMeTpoB B 0000 He npousgodumcs
3HEeproHe3aBMCUMYIO NaMaTb 0001 3anucaTb B
3HEpProHe3aBUCKMYHO
namstb

6.5.6 3arpy3ka napameTpoB

Mocne coxpaHeHust Nonb3oBaTeNbCKMX NapamMmeTPOB Ha YPOBHE KOHGUrypauum 15, ecTb BO3MOXHOCTb
BEPHYTCS K COXpaHEHHbIM HAacTPOMKaM 1 KarMbpoBOYHbIM KO3 (MLUMeHTam Ha ypoBHe 16.01. Takke Bcerga MoOXHO
BO3BpaTUTCS K HAcTpoiikam NpuGopa 3anucaHHbIM Ha NPeanpUsTUM-U3roTOBUTENE, C BO3BPAaLLEHNEM K
nepBoHayanbHoe KarMbpoBKe aHaNoroBbIX BXOAOB U BbIXOLOB.

Tabnuua 6.5.6.1

3HaueHue
MapameTp HasHa4yeHue napameTtpa MpumeyaHue
napameTpa
16.00 PaspelueHne nporpaMMmnpoBaHus no ceTu 0000 lMporpammupoBaHune
ModBus 3anpeLyeHo
0001 MporpammupoBaHue
paspeLueHo
16.01 3arpyska nonb3oBaTENbCKMX HACTPOEK U 0000 He npousgodumcsi
KannmbpoBOYHbIX KO3 PMLIMEHTOB 0001 3arpyska
NonNb30BaTENbCKUX
HacTpoek
16.02 3arpyska 3aBoCKWUX HaCTPOEeK 1 0000 He npousgodumcs
KanubpoBOYHbIX KOAhPMLMEHTOB 0001 3arpyska 3aBofCKuX
HacTpoeK
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7 KOMMyHUKauUOHHble (hyHKLUMU

MukponpoueccopHble perynatopbl MTP-8 moryT obGecneunTb BbINOSIHEHWE KOMMYHUKALMOHHOM (OYHKLMK
no uHtepdency RS-485, nossonswowen KOHTponuposaTb M MoguduumpoBaTb €ro napameTpbl Mpu NoMoLum
BHELLHEro yCTponcTaa (KoMnboTepa, MUKPOMPOLIECCOPHOWN CUCTEMBI YNPaBeHNs ).

WHTepdenc npegHasHaveH Ana KoHuUrypvpupoBaHus npubopa, ONS UCNONb30BaHUA B KayecTBe
yAaneHHoro ycTponcTea npu pabote B COBPEMEHHbIX CETAX ynpasneHns n cbopa nHdopmaumn (npuema-nepegaym
KoMaHz 1 gaHHbix), SCADA cuctemax v T.M..

MpoTokonom cBsi3u no uHTepdency RS-485 sensetcs npotokon Modbus pexvm RTU (Remote Terminal
Unit).

[na paboTbl HEOBXOOMMO HacTPOUTb KOMMYHUKALMOHHbIE XapakTepucTuku perynatopos MTP-8 Takum
o6pasom, 4yTobbI OHM coBnaganuM C HacTpolkamu obmeHa AaHHLIMW TMaBHOIO KOMMblOTEpa. XapaKTepucTUKu
ceTteBoro obmeHa HacTtpauBatoTca Ha YPOBHE 14 koHdurypauum.

Mpu obmeHe No uHTEpdENCHOMY KaHany CBA3W, €CNN MPOMCXOAUT Nnepefada AaHHbIX OT KOHTponnepa B
ceTb, Ha NnepeaHen naHenu perynatopa muraet nHamkatop IHT.

MporpammHo goctynHble perucTpel perynatopa MTP-8 npueeaeHsl B Tabnuue 7.1 pasgena 7.1.

HocTyn k pernctpam onepaTtusHoro ynpaesneHus No 0-83 paspelueH NoCTOSAHHO.

JocTyn Kk peructpam nporpammupoBaHunst n koHdurypauumn No 84-818 paspeluaeTtcs B criyyae yCTaHOBKU B
«1» peructpa paspelueHus nporpammmpoBaHusa No 83, KoTopoe BO3MOXHO OCYLLIECTBUTL C NepcoHanbHon 3BM, a

TaKke B MeHIo koHdurypauumu 16.00=[0001].

KonuuectBo 3anpaluimBaembix perMctpoB He AOMKHO npeBbiwate 16. Ecnv B kagpe 3anpoca 3akasaHo
6onee 16 peructpos, perynstop MTP-8 B oTBeTE OrpaHMYMBaET UX KONMYECTBO A0 NepBbiX 16-Tu perncTpoB.

Mpn nporpammupoBaHun ¢ OBM HeobOXxoAMMO KOHTpPONUpPOBaTb [AuanasoHbl W3MEHEHUst 3HayYeHUN
napameTpoB, yka3aHHble B Tabnuue 7.1 pasgena 7.1.

Onsi obecnevyeHnss MUHMMAnNbLHOrO BPEMEHM peakumu Ha 3anpoc oT OBM B perynsaTope cyuiectByeT
napameTtp — 14.02. «Tanm-ayT Kagpa 3anpoca B CUCTEMHbIX TakTax perynaropa 11akt = 250 Mkc». MuHuMansHo
BO3MOXHble TalM-ayTbl 411 pa3fMYHbIX CKOPOCTEN crieayroLime:

Tabnuua 7.1
Bpewms nepegauu Taim-ayr,
CkopocTb, 6ut/c Kagpa 3anpoca B CNCTEMHbIX TakTax
’ ’ 1 TaKkT = 250 mMKC
McekK
(Time out [C-T-])

2400 36,25 145

4800 18,13 73

9600 9,06 37

14400 6,04 25

19200 4,53 19

28800 3,02 13

38400 2,27 10

57600 1,51 7

76800 1,13 5
115200 0,76 4
230400 0,38 3
460800 0,2 2
921600 0,1 1

Bpemsi nepegaun kagpa 3anpoca - naketa u3 8-mu 6anTt onpegensieTcs COOTHOLLEHNEM
(roe: ogvH nepepaBaemelit 6anT = 1 ctapT 6uT+ 8 6UT + 1cTon 6uT = 10 BUT):

(10 ouT * 8 GauT + 7 6MT)
Tnepepaum = 1000 * , MCeK
V 6uT/cek

Ecnu Habniopatotcs Yactble cbou npu nepepade AaHHbIX OT perynstopa, TO HeoOXOAMMO YBENUYUTL
3HayeHue ero TanMM-ayTa, HO MpU 3TOM Y4YeCTb, YTO HEOBXOAMMO YyBENnMYUTL BpeMS MOBTOPHOro 3anpoca oT IBM,
T.K. BCeraa BpeMsi NMOBTOPHOIO 3anpoca A0MkHO ObiTb 6onbLue Tanm-ayta perynaropa.
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PucyHok 7.1 - BpeMeHHble gnarpamMMbl ynpaerneHnst nepegadert u npuemMom 6roka nHtepgeincos bIiA-485
(BrNMN-52)

Taelayr — 3adepxka Ha aBToMaTuyeckoe nepeknioveHune BlMAN-485 (BriA-52) wa npuem panHbIx. OHa
COCTaBnsieT BpeEMsi nepeaadu ogHoro Ganra.

Tdelay2 — BpemM4da peakunun yCTpOIZCTBa Ha 3anpocC AaHHbIX.

Taelays — 3a7i€pKKa Ha Nepefady nocneaHero 6aiita n3 Gydepa B NUHWMIO.
Tronuein — MUHUManbHOe BpeMsl OTBeTa.
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PekomeHAaLmm no nporpaMmmuMpoBaHUi0 o6MeHa AaHHbIMU ¢ perynaTopamu MTP-8.
(ocobeHHocTn ucnonb3osaHusa yHkunn WinAPI)

Mpu onepauusx Beoga / BbiBOAa (C nporpammHbiM ynpaeneHneM DTR/RTS), Heobxoaumo yaepxmeaTb
curian DTR/RTS go okoH4yaHus nepefayn kagpa 3anpoca. [ns onpefeneHnss MOMeHTa nepefadv nocregHero
cumBorna us bydepa nepegaun COM nopta pekomeHayeTcs ncnonb3oBaTth dyHkumto: WaitForClearBuffer.

void WaitForClearBuf(void)
byte Stat;
__asm

a1:mov dx,0x3FD

in al,dx
test al,0x20
jzal

a2:in al,dx
test al,0x40
jza2

}

}

Kagp oTBeTa oT perynatopa nepegaeTtcsi perynsatopom ¢ 3agepXkorm 3 — 9 MC OT MOMEHTa NpUHATUS Kaapa
3anpoca. [ina oxuaaHua kagpa oTBeTa He pekoMmeHayeTcs mcnonb3oBatb WinApi: Sleep( ), a ncnonb3osatb
OVERLAPPED cTpyKTypy 1 onpefensaTtb nonyyeHne oTBeTa OT perynstopa cneayoLwmmM KOAoM:

while(dwCommEvent!'=EV_RXCHAR)

{
int tik=::GetTickCount();
::\WaitCommEvent(DriverHandle,&dwCommEvent,&Rd2);
TimeOut=TimeOut+(::GetTickCount()-tik);
if (TimeOut>100) break;

}

TimeOut — TarimayT Ha nony4eHne oTBeTa.

Mocne nepenayn Kagpa oTBeTa perynaTopy Heobxoduma naysa =1Mc AN NepeknioyeHns B pexum npvema.
[ns oxuaaHns Takke He pekomeHayeTcs ucnonb3oBaTb yHkumio WinApi Sleep( ).
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7.1 Tabnuua nporpaMmMHO JOCTYMNHbIX perncTpoB perynatopa MTP-8

Tabnuua 7.1 — MNporpammHO AOCTyMNHbIE perucTpsbl perynsitopa MTP-8

®DYHKLMOHaNbHbIN Anpec HaumeHoBaHue napameTtpa [Avana3oH n3meHeHus
KoA onepauuu pernctpa, DEC [MapameTp ypoBHsi KOH(Urypaumm] (AecaTUYHbIe 3Ha4YeHUSA)
03 0 Pervctp noeHtudmkaumm nagenms:
Kop n mogenb nsnenus 89 DEC — mn.6ant u XX.89 DEC (no-6antHo)
BepcUsl NporpaMMHoOro obecneveHus XX.59 HEX (no-6aiTHO)
XX DEC — cT.6awt
03 /06 1-8 3HaveHne naMepseMon BENNYNHbI HA aHaNoOroBbIX -9999 — 9999 *
Bxogax kaHanoB Ai1 ... 8 *CM.MpUMeyaHue
03 /06 9 Pervctp anckpeTHbIX BXO4OB 0 — oTkn., 1 — BKM.
(cTtaplumi 6aiT, 6utsl DO-D7 1-8-i1 kaHan)
Pernctp pexvmoB perynstopos 0 — aBTOMaT., 1 — pyyHon
(Mnagwwui 6ant, 6utel D8-D15 1-8-11 )
03/06 10 Pervctp anckpeTHbIX BbIXO40B 0 — oTkn., 1 —BKI.
(6utbl DO-D15 1 — 16-1 kaHan)
03 /06 11-18 3apaHHas Toyka kaHanos 1 ... 8 -9999 — 9999
03 /06 19 - 26 3HayeHue Bbixogos M perynatopos 1 -8 0-100
03 /06 27 -34 KoadpdpuumeHT yeunenusa NN — WM perynsatopos
1-8
03/06 35-42 Bpems uHTerpmposanusa MO — LWWAM perynstopos
1-8
03/06 43 - 50 Bpems guddepeHumposanus ML — LWAM
perynsTtopoB 1 — 8
03/06 51-66 YcraBka MIN DO1 ... DO16 -9999 — 9999
03 /06 67 — 82 YctaBka MAX DO1 ... DO16 -9999 — 9999
03/06 83 PaspeweHue npogpaMmMupogaHusi™ 0 — 3anpeuweHo,
1 — paspeweHo
03 84 Tun mogyns paclumpeHust 0-7
03 /06 85-92 Twn wkanel aHanorosbix BxogoB 1 ... 8 0-17
03 /06 93 - 100 HwkHWA Nnpegen pa3maxa wkanbsl Bxogos 1 ... 8 -9999 — 9999
03 /06 101 - 108 BepxHui npegen pasmaxa wkansl BxogoB 1... 8 -9999 — 9999
03/06 109 - 116 [MonoxeHne aeunmanbHOro pasgenuTens BXoaoB 0 — «0,000», 1 — «00,00»,
1...8 2 — «000,0», 3 — «0000»
03/06 117 - 124 [MocTosiHHas BpemMeHn BXOAHOrO LMcppoBOro 0-600
unbTpa BXxogoB 1 ... 8
03 /06 125 -132 MakcumanbHasa AnuTenbHOCTb MMNYNbCHOW NOMEXMU 0-50
03/06 133 -140 MeToa TemnepaTypHOI KOPPEKLMM BXOOHBIX 0,1
CUrHasoB OT Tepmonap
03/06 141 - 148 3HayeHve TemnepaTypbl B peXuMe py4Hou -9999 — 9999
KOPPEKLUMN BXOAHBIX CUrHANoB OT TepMonap
03 /06 149 — 164 Jlorvka pabotbl Bbix.ycTpoicts DO kaHanos 1 - 16 0-5
03/06 165 - 180 Homep aHanoroBoro Bxogda Ansi ynpaBreHus 0-7
norvkon paboTbl AMCKpPEeTHBIX Bbixogos DO1 - DO16
03/06 181 - 196 'vcTepesuc BeixogHoro yctpoictea DO1 - DO16 0—9999
03 /06 197 - 212 Tun BbIXOAHOMO CUrHana BbIXOAHOrO YCTPOWCTBA 0000 — cTaTuyeckun
DO1 - DO16 0001 — 9999 —
UMMYNbCHBbIN
03 /06 213 — 228 Be3onacHoe nonoxeHue BbLIXOAHOMO YCTPOWUCTBA 0 — nocneaHee
DO1-DO16 npu 06pbiBE AaTUMKa nonoxexve
1 — oTkn.
2 — BKI1.
03/06 229 — 236 Twn perynstopa 0-5
03 /06 237 - 244 Homep aHanorosoro Bxoaa ans napametpa M4 0-7
perynsatopa kaHana 1 - 8
03/06 245 — 252 Twn ynpaBneHus perynsTtopa kaHana 1 - 8 0000 — obpaTtHoe
0001 — npsmoe
03/06 253 — 260 CKOpPOCTb AMHAMMYECKOW GanaHCMPOBKM 3adaHns 0—9999
03 /06 261 — 268 Bpemsi mexanuama Twm, nepuog NAO-LUIMM 0 —9999
03 /06 269 — 276 MuvHuManbHasa AnNuTenbHOCTb MMNyNnbca TMUH 0 —9999
03/06 277 - 284 3apepkka Ha BkntoveHne DO B NpoTUBOMONOXHOM 0—-9999
HanpasneHu1
03 /06 285 - 292 30Ha HevyBCTBUTENBHOCTU 3-X MO3ULMOHHOIO 0-—9999
perynsTtopa (MepTBas 30Ha)
03/06 293 - 300 'nctepesunc 2-x, 3-x NO3MLMOHHOIO perynsatopa 0 —9999
03 /06 301 - 308 Orpanuyenne MAX aHanoroBow syeriku perynatopa | -9999 — 9999
03/06 309 — 316 Orpanudenve MIN aHanoroBon siyenkun perynsaropa 0 —9999
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DyHKUNOHANbHbIN
Koa onepaLmm Apnpec HanmeHoBaHue napameTtpa [Onana3oH nameHeHUA
Peructpa, DEC [MapameTp ypoBHs koHdUrypaumm] (mecAaTUYHbIE 3HaYeHUA)
03/06 317 - 324 Homep anckp.Bbixoaa Ha KOTopbI nogaeTtcs curHan | 1-16
«BOJIbLUE» perynsitopos kaHanos 1..8
03/06 325 -332 Homep anckp.Bbixoaa Ha KOTopbI nogaeTtcs curHan | 1-16
«MEHLE» perynsiTopoB kaHanos 1..8
03 /06 333 - 340 BesonacHoe nonoxeHve BbIXxoAa perynsropa B 0-3
cnyyae oTKasa AaTyvika, NIMHUN CBS3W Unu
M3MEepUTENBbHOro KaHarna
03 /06 341 - 348 3HaueHne 6e30nacHoOro NonoXeHus 0-99,9
yCTaHaBMMBaeMOro nornb3oBarenem
03 /06 349 — 356 Twvn TEXHONOIMMYECKOW CUrHanmaaumm 0-3
03 /06 357 — 364 TexHonornyeckasi curHanusaums "MMHMMym" -9999 — 9999
03 /06 365372 TexHomnormnyeckasi curHanusaums "makcumym” -9999 — 9999
03 /06 373 — 380 'ncTepesnc TEXHONOrMY4eCcKon curHanusaumm 0 —9999
03 /06 381 -384 McTouHuk aHanoroBoro curHana Ans ynpabneHus 0-9
aHanoroBbiM Bbixogom AO1 — AO4
03/06 385 - 388 HauvanbHoe 3HauyeHne BxogHoro curHana pasHoe 0% | -9999 — 9999
BbIXOOHOrO curHana
03 /06 389 — 392 KoHe4HOe 3Ha4yeHue BXOAHOro CuMrHana paBHoe -9999 — 9999
100% BbIXogHOro curHana
03 /06 393 — 396 HanpasneHue BbixogHoro curHana AO1 0; 1
03 /06 397 — 404 KonnyecTBo Touek nMHeapusaumm 0000 — 0020
03 /06 405 -424 ABcLMCChl OMOPHBIX TOUEK NUHeapusaLmm 0000 — 9999
425 — 444 aHanoroBoro Bxoga Ai1, Ai2, Ai3,,,, Ai8
445 — 464
465 — 484
485 — 504
505 - 524
525 - 544
545 — 564
03/06 565 — 584 OpaunHaThl ONOpHBIX ToYeK NMHeapusaumn  (Y) -9999 - 9999
585 - 604 aHanorosoro Bxoaa Ai1, Ai2, Ai3,,,, Ai8
605 — 624
625 — 644
645 — 664
665 — 684
685 — 704
705 -724
03/06 725 KonnyecTBo MHANLMPYEMbIX NapameTpoB 1-8
03 /06 726 Bpemsi uHamkauum 1-10
03 /06 727 - 734 KannbpoBka Havana Likansl Bxoga kaHanos 1... 8 -9999 — 9999
03 /06 735 —742 KannbpoBka KoHLa LiKanbl Bxoga kaHanos 1 ... 8 -9999 — 9999
03/06 743 — 746 Kannbposka Havana wkansl Bbixoga AO1 — AO4 -9999 — 9999
03/06 747 — 750 Kanunbposka koHua wkanbl Beixoga AO1 — AO4 -9999 — 9999
03 /06 751 KannbpoBka Hyns gaTyvka TeEpMOKOMMEHcaUmm -9999 — 9999
03 /06 752 KanunbpoBka MakcrmyMa aaTyvka TepMOKOMIeHcaLmm -9999 — 9999
03/06 753 - 760 KoadbcpuumeHT koppekuum (cMelleHne) aHanoroebix | -9999 — 9999
BxogoB Al1 — Al8
03 /06 761 —768 Twn dyHKumm ansa 1 — 8-ro dpyHkumoHanbHoro 6noka | 0—3
03 /06 769 — 776 MepBbi napameTp ans 1 — 8-ro dyHk. Groka 0-7
03/06 777 —784 BTopoi napameTp ansi 1 — 8-ro gyHK. 6noka 0-7
03 /06 785 —792 3HayeHwue Bbixoda yHK. 6rnokos 1 — 8 -9999 — 9999
03 /06 793 — 800 YcTtaBka aBapuiiHon curHanm3auum MIN ans -9999 — 9999
aHanoroBbix Bxogos Al1 — Al8
03 /06 801 — 808 YcTtaBka aBapuiiHon curHanusauum MAX ans -9999 — 9999
aHanoroBbix Bxogos Al1 — Al8
03/06 809 CocTosiHe KBUTUPOBaHUSA MobutHo
0 — He KBUT., 1 — KBUT.
03 /06 810 Pe3seps
03 /06 811, 812 CocTtosiHve npegynpeanTenbHoOW U aBapunHon Mo6buTHO
curHanusaumm 0 — HopM., 1 — BbIX. 3a YCT.
03 /06 813 Owwubka ynpaBnexus MobuTHO
03 /06 814 Owwnbka KomnapaTopos 0 — HopMm., 1 — owmbKa.
03 /06 815 AnnapaTtHble oWwunbky (nnatsl pacwmpenus, SP)
03 816 Tavim-ayT kagpa 3anpoca 0-200
03 817 CeTeBon agpec 0-255
03 818 CkopocTb 06MeHa 0-12

* TpumeyaHne Kk peructpam 1 — 8.

HEA0CTOBEPHOCTU AaHHbIX A1t BEPXHErO YPOBHS.
«PaspeweHue npozpaMmuposaHusi»,

*k

Pernctp 83

Mpu HenOCTOBEPHbIX AaHHbIX 3HayeHUe M3MepsieMoll MepeMEeHHOM B 3TUX perucTpax
yBenuumBaeTcs Ha 20479 (4FFFh), T.e. BbIxoguT 3a npegenbl No6oro M3MepsieMoro Auanas3oHa, M 3TO MOXET CMYXWUTb MNPU3HAKoOM O

B Crny4yae YCTaHOBKM €ro 3HadYeHusa B

«1», paspeliaer u3MeHeHue
KOHGUrypaumoHHbix pernctpoB No 84-790. YctaHoBKy «Pa3peweHue npospamMmupos8aHusi» MOXHO OCYLLECTBUTb C nepcoHanbHon OBM unu c
nepegHen naHenu npubopa (ypoeeHb 15.00). Mpu Hanuumm B 83 peructpe «O» [OCTYMHbI ANSt M3MEHEHWS TOMbKO PErucTpbl OnepaTVBHOIO
ynpaenexus 0-83, a octanbHble ANsi YTEHNS.
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®DYHKLMOHaNbHbIN 6Ap.pec
KoA onepauuu urosoro HanmeHoBaHue 6uToBOro napameTpa Auanason usmeHeHus
(TonbKo 3annce) Berwch.a (wecTHaguUaTepuUHble 3HA4YEHUS)
ata Coil

05 0 -—

05 1 -

05 2 -

05 3 -

05 4 -

05 5 -—

05 6 —

05 7 -—

05 8 Pexum perynstopa KAHAJ 1 0x0000 — 0 (aBT1), OXFFOO0 — 1 (pyy)
05 9 Pexum perynatopa KAHAJT 2 0x0000 — 0 (aBT), OXFF0O0 —1 (py4)
05 10 Pexum perynaropa KAHAJT 3 0x0000 — 0 (aBT), OXFF0O0 — 1 (pyy4)
05 11 Pexum perynatopa KAHAJT 4 0x0000 — 0 (aBT1), 0XxFFOO0 — 1 (pyy)
05 12 Pexum perynaropa KAHAJT 5 0x0000 — 0 (aBT), OXFF0O0 — 1 (pyy4)
05 13 Pexum perynatopa KAHAJ1 6 0x0000 — 0 (aBT1), 0XxFFOO0 — 1 (pyy)
05 14 Pexum perynaropa KAHAJT 7 0x0000 — 0 (aBT), OXFF0O0 — 1 (py4)
05 15 Pexum perynatopa KAHAJT 8 0x0000 — 0 (aBT1), OXxFFOO0 — 1 (py4)
05 16 OwnckpeTHbin Bbixog KAHAIT 1 0x0000 — 0 (oTkn), 0XFFOO — 1 (BKN)
05 17 OuckpeTHbivi Boixog KAHATT 2 0x0000 — 0 (oTkn), OXFFOO — 1 (Bkn)
05 18 OuckpeTtHbivi Bbixog KAHAJT 3 0x0000 — 0 (otkn), OXFFOO0 — 1 (Bkn)
05 19 OwnckpeTtHbin Boixog KAHAJTT 4 0x0000 — 0 (oTkn), 0XFFOO — 1 (BKN)
05 20 OuckpeTtHbivi Bbixog KAHAJT 5 0x0000 — 0 (otkn), OXFFOO0 — 1 (Bkn)
05 21 OwnckpeTtHbin Bbixog KAHAJT 6 0x0000 — 0 (oTkn), 0XFFOO — 1 (BKN)
05 22 OuckpeTtHbii Boixog KAHATT 7 0x0000 — 0 (oTkn), OXFFOO0 — 1 (BkN)
05 23 OuckpeTtHbivi Bbixog KAHATT 8 0x0000 — 0 (oTkn), OXFFOO0 — 1 (Bkn)
05 24 [wnckpeTtHbin Bbixog KAHAJT 9 0x0000 — 0 (oTkn), 0XFFOO — 1 (BKN)
05 25 OuckpeTtHbii Bbixog KAHAJT 10 0x0000 — 0 (otkn), OXFFOO0 — 1 (BknN)
05 26 HwnckpeTtHbin Bbixog KAHAJT 11 0x0000 — 0 (oTkn), 0XFFOO — 1 (BKN)
05 27 OuckpeTHbi Bbixog KAHAJT 12 0x0000 — 0 (oTkn), OXFFOO — 1 (BkN)
05 28 OwnckpeTtHbin Boixog KAHAIT 13 0x0000 — 0 (oTkn), 0XFFOO — 1 (BKN)
05 29 OwnckpeTtHbin Boixog KAHAIT 14 0x0000 — 0 (oTkn), 0XFFOO — 1 (BKN)
05 30 OuckpeTtHbivi Bbixog KAHAJT 15 0x0000 — 0 (otkn), OXFFOO0 — 1 (Bkn)
05 31 OwnckpeTtHbin Boixog KAHAIT 16 0x0000 — 0 (oTkn), 0XFFOO — 1 (BKN)

Peructpbl 0-31 Tabnuubl 7.2 npeacTtaBnstoT cobol nobuTHbI obpa3 pernctpoB 9, 10 Tabnuupl 7.1. dyHkums 05
npefocTaBrieHa C TOYKM 3peHus GesonacHoro ynpasneHust permctpoM 9, 10 (cm. Tabnuuy 7.1). PekomeHayeTcs ocyLlecTBnsATb
rpynnosoe 4teHue u3 peructpa 9, 10 Tabnuubl 7.1 (kog 03), a 3anuck ocyLlecTBnATb NO6UTHO B perncTpbl 0-31 Tabnuupl 7.2 (koA
05).

7.1.1 AnnapaTtHble OWNOKN

MapameTtp 15.00 (cooTBeTcTByOWMIN emMy peructp 815) «AnnapaTHble OLWMOGKW» CKNaabIBAETCs CO
cnegytoLwmx 6mTos:

Bur 7 6 5 4 3 2 1 0o ' 7 6 5 4 3 2 1 0
DIO | DAC3 | DAC2 | DACT [>><| NVRAM
®-k koA 03 03 03 03 03 03 03 03 ' 03 03 03 03 03 03 03 03

Crapwwin 6ant Mnapgwwun 6ant

e Bit 0 — NVRAM: owwubka sHeproHeszaBucumom O3IY. Ecnm B atom 6ute Haxogutca «0», TO
3HeproHesaBucHMasa namsTb pabotaeT HopmanbHO. [py BO3HWMKHOBEHMM OWWNOKM B 3HeproHesasucumon O3Y B Hynesow 6wt
3anucbiBaeTcsa «1».

e Bit 1 — He ucnonb3yeTcs.

e Bit 2 - Bit 4 — DAC1-DAC2: owmbka 1-3-ro uyucpo-aHanoroBoro npeobpasosatens (LIAM). Mpu
HopmarbHon poboTe umdpo-aHanoroBbix NpeobpasoBartenen B butax 2-4 Haxogutcsa «0». EauHuua nosensietcsa B 6ute 2, 3 unu
4 ecnu B pabote LIAM1, LLAM2 unu LIAM3 o6HapyxeHa olumbka.

e Bit 5 — DIO: ownbka po60TbI MoAyren AUCKETHbIX BXOAOB/BbIXOAOB. «0» COOTBETCTBYET HOPMAsbHOM
poGoTe Mofynel AMCKETHbIX BXOLOB/BLIXOAO0B, a «1» ykasblBaeT Ha Hanmuve oLWnGKy B 3TOM Moayre.

e Bit 6 - Bit 15 — He ucnonbayioTtcs.

MeToabl ycTpaHeHUs OLNGKM:
1. BbIKMOUNTb, a 3aTeM BKIHOYMTL perynatop MTP-8
2. 3amMeHUTb MOAYMb PacLUMPEHNUs]

Mpumep. Ecnv napameTtp [15.00]=0036 (cooTBETCTBEHHO 3HaYeHWe pernctpa 815 Takke paBHO 36), TO
nocne npeobpa3oBaHns ero B ABOEYHYI0 cuctemy mcumcnenms nonydmm: 100100. CpaBHuBas € Bbile HaBeOEHHbIM
pasnoXeHMeM 3HayeHuWs 3TOro napameTpa Ha OuTbl, nonyyaem: Bit0=0, Bit1=0, Bit2=1 — owwnbka 1-ro umMdpo-
aHanorosoro npeobpasosatenst (LIAM1), Bit3=0, Bit4=0, Bit5=1 — owwubka paboTbl Mogynen AUCKPETHbIX
BXO[,0B/BbIXO0B.
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7.2 MODBUS npoTtokon

7.2.1 ®opmar Kaxgoro 6aiTa, KOTOpbI NPMHUMaETCA U NepefaeTCA KOHTPonNnepamMm crieayoLmia:

1 start bit, 8 data bits, 1 Stop Bit (No Parity Bit)
LSB (Least Significant bit) mnagwmun 6ut nepepaetca nepBbIM.

Kagp Modbus coobLieHus cneaytoLmn:

DEVICE ADDRESS | FUNCTION CODE DATA CRC CHECK
8 BITS 8 BITS k x 8 BITS 16 BITS
Foe K16 — KonuyecTBO 3anpalMBaeMbix perucTpoB. Ecnu B kagpe 3anpoca 3akasaHo Gonee 16

peructpos, PEINYNTATOP MTP-8 B oTBeTe orpaHnynBaeT ux KONM4YecTBo A0 NepBbixX 16-Tn perncTpos.

7.2.2 Device Address. Agpec ycTponcTtsa

Agpecc koHTponnepa (slave-yctpovictea) B cetn (1-255), no kotopomy obpawaetca SCADA cucrtema
(master-ycTporictBo) co cBomM 3anpocoM. Korga yganeHHbI KOHTPOMep NockinaeT CBOW OTBET, OH pasMellaeT
3TOT Xe (CODBCTBEHHbIN) aApec B 3TOM nore, YTobbl master-ycTponcTBo 3Hano kakoe slave-ycTponcTBO OTBeYaeT Ha
3anpoc.

7.2.3 Function Code. ®yHKLMOHaNbHbLIN KO onepauumn

PEIYJIATOP MTP-8 nogaepxuBaeT criegytowimne yHKUMK:

Function Code PyHKUMA
03 YTeHune pernctpa(oB)
05 3anuck 6UTOBbLIX NEPEeMEHHbIX
06 3anvcb B 04VH perncTp

7.2.4 Data Field. None nepegaBaeMbIX AaHHbIX

Mone paHHbIX coobuweHuns, nocbinaemoro SCADA cuCTEMOW yAaneHHOMY KOHTPOMfepy, COAEepXuT
no6aBoyHO MHdOpMaLmio, KoTopas Heobxoamma slave-ycTporcTBy Ans geTanusaumm dyHkuun. OHa BKIOYaeT:

® HayanbHbIN aapec perncTpa n KoNMYecTso perncTpoBs Ana dyHKumn 03 (4TeHne)

® afipec perncTpa u 3HadeHue aToro permcrpa ans gyHkummn 06 (3anucs).

Mone gaHHbIX COOOLLEHMS, NOCHINAEMOro B OTBET YAarneHHbIM KOHTPOSINIEPOM COAEPXKMUT:
e KonM4ecTBO 6anT oTBeTa Ha hyHkumio 03 1 cogepkMmoe 3anpaluMBaeMbIX PErMCTPOB
® afpec pernctpa u 3HayeHune 3Toro pernctpa Ans dyHkumm 06.

7.2.5 CRC Check. None 3Ha4eHNA KOHTPOJIbHOM CyMMbI

3HayeHne 3TOro Monsi - pesynbTaT KOHTPONSA C MOMOLLbK LMKNudeckoro m3bbiTouHoro kopga (Cyclical
Redundancy Check -CRC).

Mocne dopmupoBaHua coobuieHns (address, function code, data) nepepatowee ycTponcTBO
pacuutbiBaeT CRC koa v nomeliaet ero B koHel, coobuieHus. MpuemHoe yctponctBo pacumTbiBaeT CRC kop
NpuHSATOro coobLyeHns n cpaBHuBaeT ero ¢ nepegaHHbiM CRC kogom. Ecnn CRC kop He coBnagaeT, 370 03HavaeT
YTO UMEET MECTO KOMMYHMKaLMOHHAs OLInbKa. YCTPOWCTBO HE BLIMOMHAET AENCTBUA U HE OaeT OTBET B Crny4yae
o6HapyxeHus CRC owmnbku.

MNocnepoBatensHocTb CRC pacyeTos:

. 3arpy3ka CRC peruvctpa (16 6uT) eamHmuamu (FFFFh).

. Nckmovarowee NI ¢ nepsbimu 8 6uT 6anta cooblieHns n cogepxumeim CRC peructpa.

. CoBur pesynbTaTta Ha oauH 6uT BNpaso.

. Ecnu cosuraembin out = 1, ncknovarowee UKW cogepxumoro pernctpa ¢ A001h 3HaveHunem.

. Ecnu coBrraembin OUT Hynb, NOBTOPUTL Liar 3.

. NoBTopAThL Waru 3, 4 1 5 noka 8 casuros He ByayT UMETb MECTO.

. Ncknovarowee UIN co cnegyrowmmm 8 6ut 6awnTta coobuuenns n cogepxmmbim CRC peructpa.
. MoBTOpPATHL Warn ot 3 go 7 noka Bce 6arTbl coobLyeHnss He obpaboTatoTcs.

. KoHeuHoe cogepxnmoe pernctpa un 6yaet 3HayeHMeM KOHTPONbHOW CyMMbl.

O©CoONOOPLWN -

Korga CRC pa3smeluaeTcs B KoHUe coobLieHus, mnagawuin 6ant CRC nepenaetcsi nepsbIM.
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7.3 NMpumep pacyeTa KOHTpPONbLHON cyMMbl (CRC)

Apnpec yctponctaa 06, onepaums yteHue (kog 03), HavanbHbIn pernctp 0008, ymcno pernctpos 0001
Device address 06, read (03), starting register 0008, number of registers 0001

Pacuet kKoHTponbHon cymmbl. CRC Calculation

Function code Two byte (16 bit) Register Overflow
HB LB Bit
Load 16 bit register to all 1 1111 1111 1111 1111 0
First byte is address 06 0000 0110
Exclusive OR 1111 1111 1111 1001
1st shift 0111 1111 1111 1100 1
A001 1010 0000 0000 0001
Exclusive OR 1101 1111 1111 1101
2nd shift 0110 1111 1111 1110 1
A001 1010 0000 0000 0001
Exclusive OR 1100 1111 1111 1111
3rd shift 0110 0111 1111 1111 1
A001 1010 0000 0000 0001
Exclusive OR 1100 0111 1111 1110
4th shift 0110 0011 1111 111 0
5th shift 0011 0001 1111 1111 1
A001 1010 0000 0000 0001
Exclusive OR 1001 0001 1111 1110
6th shift 0100 1000 1111 1111 0
7th shift 0010 0100 0111 1111 1
A001 1010 0000 0000 0001
Exclusive OR 1000 0100 0111 1110
8th shift 0100 0010 0011 111 0
Second byte Read 03 0000 0011
Exclusive OR 0100 0010 0011 1100
1st shift 0010 0001 0001 1110 O
2nd shift 0001 0000 1000 1111 O
3rd shift 0000 1000 0100 0111 1
A001 1010 0000 0000 0001
Exclusive OR 1010 1000 0100 0110
4th shift 0101 0100 0010 0011 O
5th shift 0010 1010 0001 0001 1
A001 1010 0000 0000 0001
Exclusive OR 1000 1010 0001 0000
6th shift 0100 0101 0000 1000 O
7th shift 0010 0010 1000 0100 O
8th shift 0001 0001 0100 0010 O
Third byte Starting reg 00 0000 0000
Exclusive OR 0001 0001 0100 0010
1st shift 0000 1000 1010 0001 O
2nd shift 0000 0100 0101 0000 1
A001 1010 0000 0000 0001
Exclusive OR 1010 0100 0101 0001
3rd shift 0101 0010 0010 1000 1
A001 1010 0000 0000 0001
Exclusive OR 1111 0010 0010 1001
4th shift 0111 1001 0001 0100 1
40.41
A001 1010 0000 0000 0001
Function code Two byte (16 bit) Register Overflow
HB LB Bit
Exclusive OR 1101 1001 0001 0101
5th shift 0110 1100 1000 1010 1
A001 1010 0000 0000 0001
Exclusive OR 1100 1100 1000 1011
6th shift 0110 0110 0100 0101 1
A001 1010 0000 0000 0001
Exclusive OR 1100 0110 0100 0100
7th shift 0110 0011 0010 0010 O

8th shift 0011 0001 1001 0001 O
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Fourth Byte 08 0000 1000
Exclusive OR 0011 0001 1001 1001
1st shift 0001 1000 1100 1100 1
A001 1010 0000 0000 001
Exclusive OR 1011 1000 1100 1101
2nd shift 0101 1100 0110 0110 1
A001 1010 0000 0000 0001
Exclusive OR 1111 1100 0110 0111
3rd shift 0111 1110 0011 0011 1
A001 1010 0000 0000 0001
Exclusive OR 1101 1110 0011 0010
4th shift 0110 1111 0001 1001 O
5th shift 0011 0111 1000 1100 1
A001 1010 0000 0000 0001
Exclusive OR 1001 0111 1000 1101
6th shift 0100 1011 1100 0110 1
A001 1010 0000 0000 0001
Exclusive OR 1110 1011 1100 0111
7th shift 0111 0101 1110 0011 1
A001 1010 0000 0000 0001
Exclusive OR 1101 0101 1110 0010
8th shift 0110 1010 1111 0001 O
Fifth Byte 00 0000 0000
Exclusive OR 0110 1010 1111 0001
1st shift 0011 0101 0111 1000 1
A001 1010 0000 0000 0001
Exclusive OR 1001 0101 0111 1001
2nd shift 0100 1010 1011 1100 1
A001 1010 0000 0000 0001
Exclusive OR 1110 1010 1011 1101
3rd shift 0111 0101 0101 1110 1
A001 1010 0000 0000 0001
Exclusive OR 1101 0101 0101 1111
4th shift 0110 1010 1010 1111 1
A001 1010 0000 0000 0001
Exclusive OR 1100 1010 1010 1110
5th shift 0110 0101 0101 0111 O
6th shift 0011 0010 1010 1011 1
A001 1010 0000 0000 0001
Exclusive OR 1001 0010 1010 1010
7th shift 0100 1001 0101 0101 O
8th shift 0010 0100 1010 1010 1
A001 1010 0000 0000 0001
Exclusive OR 1000 0100 1010 1011
Sixth Byte 01 0000 0001
Exclusive OR 1000 0100 1010 1010
1st shift 0100 0010 0101 0101 O
2nd shift 0010 0001 0010 1010 1
A001 1010 0000 0000 0001
Function code Two byte (16 bit) Register Overflow
HB LB Bit
Exclusive OR 1000 0001 0010 1011
3rd shift 0100 0000 1001 0101 1
A001 1010 0000 0000 0001
Exclusive OR 1110 0000 1001 0100
4th shift 0111 0000 0100 1010 O
5th shift 0011 1000 0010 0101 O
6th shift 0001 1100 0001 0010 1
A001 1010 0000 0000 0001
Exclusive OR 1011 1100 0001 0011
7th shift 0101 1110 0000 1001 1
A001 1010 0000 0000 0001
Exclusive OR 1111 1110 0000 1000
8th shift 0111 1111 0000 0100 O

CRC code 7 F 0 4
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MepenaBaemoe coobuieHune. Transmitted Message:

DEVICE ADDRESS | FUNCTION CODE | STARTING REGISTER | NUMBER OF REGISTERS CRC
06 03 00 08 00 01 04 7F

Fone «NUMBER OF REGISTERS» <16 — konu4ecTBO 3anpaluvMBaeMblx perncTtpoB. Ecnv B kagpe 3anpoca
3akasaHo 6onee 16 peructpos, PEINYJIATOP MTP-8 B oTBeTe orpaHuM4MBaeT MX KONMMYECTBO OO MepBbiX 16-Tu
perncTpos.

Mpumep pacyeTa KOHTPOJILHOM CYMMbI Ha A3bike CU

Example of CRC calculation in "C" language

unsigned int crc_calculation (unsigned char *buff, unsigned char number_byte)

{

unsigned int crc;
unsigned char bit_counter;

crc = OxFFFF;
while ( number_byte>0 )

crc A= *buff++ ;
bit_counter=0;
while ( bit_counter < 8)

if (crc & 0x0001 )
{

crc >>=1;
crc A= 0xA001;

}

else

{

crc >>=1;

bit_counter++;

}

number_byte--;

}

return (crc);

}

[l initialize crc

I/l crc XOR with data
Il reset counter

Il shift to the right 1 position
Il crc XOR with 0xA001

Il shift to the right 1 position

I/l increase counter

Il adjust byte counter

/I final result of crc



000 "AMTOPI" +7(4722)40-00-02 amtorg.com.ru

7.4 dopmaTt KOMaHA,

YTteHune Heckonbkux pernctpoB. Read Multiple Register (03 )
Cnepytowmn opmat ucnonb3yeTcs 415 nepegayy 3anpocoB OT KOMMbOTEpPa W OTBETOB OT yAaAneHHOro

YCTPOMWCTBA.
3anpoc yctporictBy SENT TO DEVICE:
DEVICE FUNCTION DATA CRC
ADDRESS CODE 03 STARTING REGISTERS NUMBER OF REGISTERS
1BYTE 1BYTE HB LB HB LB LB HB
OtBeTt ycTponctesa. RETURNED FROM DEVICE:
DEVICE FUNCTION DATA CRC
ADDRESS CODE 03 NUMBER FIRST N
OF BYTES REGISTER REGISTER
1BYTE 1BYTE 1BYTE HB LB HB LB LB HB

ne «NUMBER OF REGISTERS» 1 r£16 — konu4yecTBo 3anpaluvMBaemblx pernctpos. Ecnn B kagpe

3anpoca 3akasaHo bonee 16 peructpos, perynatop MTP-8 B oTBeTe orpaHuunBaeT Ux KONMYeCTBO A0 NepBbixX 16-Tu

perncTpos.

Mpumep 1:

1. YteHue peructpa Read Single Register (03)

3anpoc yctponctBy. SENT TO DEVICE: Address 1, Read (03) register 1 (Setpoint)
DEVICE FUNCTION DATA CRC
ADDRESS CODE STARTING REGISTERS NUMBER OF REGISTERS
01 03 00 01 00 01 D5 CA
OtBeT yctponctBa. RETURNED FROM DEVICE: Setpoint set to 100.0
DEVICE FUNCTION NUMBER OF BYTES VALUE OF REGISTERS CRC
ADDRESS CODE
01 03 02 03 E8 B8 FA
03E8 Hex = 1000 Dec
2. 3anucb B perucTtp Write to Single Register (06)
Cnepyowasa komaHga 3anucbiBaeT onpefeneHHoe 3HayeHne B perucTp.
3anpoc u OTBeT ycTpomrcTBa. Sent to/Return from device :
DEVICE FUNCTION DATA CRC
ADDRESS CODE 06 REGISTER DATA/ VALUE
1BYTE 1BYTE HB LB HB LB LB HB

3. 3anucb 6utoBoro peructpa Write to Single Coil (05)

Cnepyouwas komaHaa 3anvucbiBaeT onpefeneHHoe 3HayeHne B BUTOBLIV perncTp.

TMP-8 nmeeT 32 GUTOBbLIX permcTpa KoTopble COOTBETCTBYHOT permctpam Ne9 n 10.

3anpoc yctpounctBy. SENT TO DEVICE: Address 1, Function (05), bit 16 — pernctp coctosiHua
anckpeTtHoro Bbixoga Nei.

DEVICE FUNCTION DATA CRC
ADDRESS CODE Coil addres Hi Lo Data Hi Lo
01 05 00 10 FF_00 CRC
Mpumep 2:

YcTaHoBUTL BpeMs auddepeHunmpoBaHms perynsatopa 74 cekyHabl B yCTponcTBe ¢ agpecom 20.
Set Td to 74 sec ( 004A Hex ) on Device address 20.

3anpoc yctpouncty. SEND TO DEVICE: Address 20 (Hex 14), write (06) to register 8, data 4A

DEVICE FUNCTION DATA CRC
ADDRESS CODE REGISTER DATA/ VALUE
14 06 00 08 00 4A 8B 3A
OTBeTt ycTponctea. RETURNED FROM DEVICE:
DEVICE FUNCTION DATA CRC
ADDRESS CODE REGISTER DATA/ VALUE
14 06 00 08 00 4A 8B 3A
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8 Yka3zaHue mep 6e3onacHocTn

NPEOYINPEXAOEHUE

1. MpeHebpexxeHne MepamMmu NPefOCTOPOXKHOCTA M NMpaBUNaMmn IKcnnyaTauum
MOXeT CTaTb MNPUYMHOW TPaBMUPOBAHUSA TMepcoHana WM NOBpeXAeHus
o6opynoBaHus!

2. [Ona obecnevyeHusi 6Ge3onacHOro uUcCNoNb3oBaHUA oO6GopyAoBaHUSA
HEYKOCHUTENbHO BbINMOJIHAWTE yKa3aHUsA AaHHOW rnaBbl!

8.1 K akcnnyataumm perynatopa MTP-8 ponyckaiotca nuua, MMerowme paspelleHne ans paboTtbl Ha
anekTpoycTaHoBkax HanpsixeHnem Ao 1000 B n nsyumsLumne pykoBOACTBO MO 3KCMnyaTauum B NOSIHOM obbeme.

8.2 JkcnnyaTaumsa perynatopa MTP-8 paspeluaetcs npy Hannuum MHCTPYKLUK MO TexHuke 6esonacHocTy,
yTBEPXOEHHOW npeanpustnemM-notpebutenem B  YCTaHOBNEHHOM MOpPAAKE W yyuTbiBalOWEN —cneumduky
NPUMEHEHNa perynstopa Ha KOHKpeTHOM obwbekTe. [pu akcnnyaTtaumm Heobxogumo cobniogatb TpeboBaHus
npevicteytowmx npasun MNT3 u MNTH anst anekTpoycTaHoBoOK HanpsikeHnem go 1000B.

8.3 Perynstop MTP-8 porkeH akcnnyaTMpoBaTbCA B COOTBETCTBMU C TpeboBaHWAMW LENCTBYHOLLUX
"MpaBun yctponcTea anekTpoyctaHosok" (MYJ).

8.4 Vicnonb3ynTte HanpsxeHns nutaHusa (220B/50My nepeMeHHOro Toka), COOTBETCTBYHOLME TpeboBaHMAM
K anektponutanuio ana perynatopa MTP-8. MNpun nogave HanpspkeHud nuTaHua Heobxoaumoe ero 3HadeHue
[OOIMKHO ycTaHaBnuBaTbecs He 6onee, Yem 3a 2-3 cexk.

8.5 Bce MOHTaxHble U npodunakTmyeckmne paGOTbI AOJDKHblI  MpoBOAUTBCA NpPWU  OTKIMKOYEHHOM
ANeKTponnTaHuu.

8.6 3anpewaeTcs nogknoyaTh U OTKIOYATh COEAUHUTENMW NPU BKIMIOYEHHOM 3M1EKTPOMMUTAHUM.

8.7 TwaTenbHO NpPOM3BOAMTE MNOAKMYEHME C cobntogeHnem MNONApHOCTU BbIBOAOB. HenpaBunbHoe
MOAKIOYEHNE UMM MOAKIIOYEHNE pPa3bEMOB MPU  BKIOYEHHOM MNUTAHUM MOXET MPUBECTU K MOBPEXOEHMIO
3NEKTPOHHBLIX KOMMOHEHTOB Npubopa.

8.8 He nogkntovarite Hencnonb3yemMble BbIBOAbI.

8.9 lMpwu pasbopke npubopa onga yctpaHeHus HevcnpaBHocTeln perynatop MTP-8 gormkeH ObiTb OTKMHOYEH
OT CETU ANneKTponnuTaHuA.

8.10 Mpu n3BneyeHmn npubopa U3 Kopryca He MpuKacaWTeCb K €ro areKTPUYEeCKMM KOMMOHEHTaM U He
noggepranTe BHYTPEHHME Y3nbl U YacTu yaapam.

8.11 Pacnonaraute perynatop MTP-8 kak MOXHO fanee OT YCTPOWCTB, reHepUpYyOLLINX BbICOKOYACTOTHbIE
nsnyyeHue (Hanpumep, BY-neun, BY-cBapoyHble annapaThbl, MallUHbI, UM NpUGOpPbI UCNOMb3YOLWME UMMYIbCHbIE
HanpskeHus) Bo nsbexaHune cboes B paboTe.
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9 NMNopsaaoK ycTaHOBKU U MOHTaXxa

9.1. TpeboBaHMA K MeCTy YCTaHOBKU

9.1.1. Perynatop MTP-8 paccuntaH Ha MOHTaX Ha BEPTUKanNbHON NaHenu aneKkTpOoLLUTOB.

9.1.2. PerynAtop AOMKeH YCTaHaBNMBaTbCA B 3aKPbITOM B3pbiBOGE30MacHOM W noxapobesonacHom
nometleHnn. Mcnonesyte npubop npu Temnepatype U BNAXHOCTW, OTBeYalowmx TpeboBaHMSM M YCroBUAM
3KCMyaTaumMm ykasaHHbIM B rmaBe 3 HacTosLLero pykoBoAcTsa.

9.1.3. He 3arpomoxgarite NnpoCTPaHCTBO BOKPYr YCTPOMCTBA AN HOpMarbHOro tennoobmeHa. Oteseante
[OCTaTOYHO MecTa AN eCTECTBEHHOW BEHTUNALMM yCTpoWcTBa. He 3akpbiBanTe BEHTUNALMOHHbIE OTBEPCTUS Ha
Kopnyce yctponcTsa. Ecnv npnbop noasepraeTca HarpeBaHuio, Ans ero oxnaxaeHus 4o temnepartypbl Huke 50°C,
UCMNOMNb3yNTEe BEHTUNATOP.

9.1.4. MNabapuTHble N NpucoeauHUTENbHbIE pa3Mmepsl perynatopa MTP-8 npuBeaeHbl B npunoxeHun A.

9.2. CoeauHeHMe ¢ BHEWWHUMU yCcTponcTBaMu. BxogHble n BbiIXogHble Lenu

9.2.1. BHUMAHUE!!! TMpn noakntodeHun perynatopa MTP-8 cobntogath ykasaHust mep 6e30macHOCTU
pasgena 8 HacTosILLEero pykoBoACTBa.

9.2.2. KabenbHble cBs3u, coeauHsowme perynarop MTP-8, nogkntoyatoTcsi yepes KneMMHbIe KOMoAKM
COOTBETCTBYHOLUMX KIEMMHO-GITOYHBLIX COEAMHUTENEN B COOTBETCTBUM C TpeboBaHusMu gencteyrowmx "Mpasun
YCTPOWNCTBA 3NEKTPOYCTaHOBOK".

9.2.3. lNopaknioyeHne BXOAOB-BLIXOAOB K perynatopy MTP-8 npousBoAaaT B COOTBETCTBUM CO CXEMamwu
BHELLHUX COeANHEHUI, NPUBEAEHHbIX B NpUnoxeHun b.

9.2.4. lpy NOOKMIOYEHMM TNUHUA CBA3UM K BXOAHbIM W BbIXOAHbIM KNemMmam MpuHMManTe Mepbl No
YMEHbBLUEHUIO BIUSIHUA HaBeAEHHbIX LUYMOB: UCMO/b3ylme BXOAHble W (MnM) BbIXOAHbIE LUyMOnogaensiolme
dunbTpbl Ana perynsatopa (B T.4. ceTeBble), LymonoaaBnswwme unbTpbl Ans nepudepunHbIX YCTPONCTB,
UCNonb3ynTe BHYTPEHHME LUndpoBble PUNbTPbl aHaNoroBbIx BXodos perynartopa MTP-8.

9.2.5. He gonyckaeTtcs o6beanHATL B 0gHOM kabene (KryTte) uenu, no KoTopbiM nepefalTcs aHanorosble,
UHTEPMENCHbIE CUrHaNbl U CUMBbHOTOYHbIE CUTHamnbHbIE UMW CUMBHOTOYHbIE CUNOBble uUenu. [ns ymeHblleHus
HaBedEHHOro LWymMa oTAenuTe NUHUM BbICOKOrO HaMpsXKEHWs UMW JIMHWKW, NPOBOASLLME 3HAYUTENbHbIE TOKM, OT
ApYyrMx nuHuiA, a Takke u3berante napannenbHOro unvM obLero MOAKMIOYEHWS C NIMHUSAMU NUTaHUS Mpu
MOAKMIOYEHNN K BbIBOAAM.

9.2.6. HeobxooMmMocTb 3KpaHMpPOBaHUS kabenen, MO KOTOpPbIM nNepedaeTcs WHdopMauus, 3aBUCUT OT
ONUHbl KabenbHbIX CBA3EM M OT YPOBHS MOMEX B 30HEe npoknagkn kabens. PekomeHgyeTcs ucnonb3oBaTb
nsonupyrowme Tpybku, KaHanbl, NOTKA UMW SKPAHUPOBAHHbLIE FTIUHUN.

9.2.7. TlpuMEHeHWe SKPaHMPOBaHHOW BWUTOW Napbl B  MNPOMbLIWMEHHbIX YCMOBUAX  SBRSETCH
NpeanoYTUTENbHbLIM, MOCKOMbKY 3TO obecneyvBaeT Nosfy4YeHWe BbICOKOTO COOTHOLLEHWUSI CUTHam/lymMm 1 3awmTy oT
CWHpa3HOM NomMexu.

9.2.8. Mopgkntovante crabunusatopbl Unu Wymonogasnswwmne dunbTpbl K NepugepuiiHeiM yYCTPONCTBaM,
rEHEPUPYIOLLMM  SMEKTPOMarHUTHbIE U MMMyfbCHblIE MOMexXu (B 4YacTHOCTM, MoOTOpam, TpaHcdopmaTtopam,
coneHougam, MarHUTHbIM KaTyLliKam 1 ApyruM YCTPOMCTBaM, MMEKOLLUM U3MNyYaroLmMe KOMMOHEHTbI).

9.3. NMoakntoyeHne aneKkTponuTaHus 6110KoB

9.3.1. BHUMAHMUE!!! Tlpn nopkntoyeHnn anekTponutanus perynatopa MTP-8 cobntogath ykasaHus Mep
Ge3onacHocTu paszena 8 HacTosLEro pykoBoacTBa.

9.3.2. [Ina obecneyeHus cTabunbHOM paboTbl 0OOpyAoBaHMS KonebaHUsA HanpshkeHUs M 4acToThbl
nuTaloLen 3NEKTPOCEeTU AOIMKHbI HAXOAMTBCA B Npegenax TexXHU4Yeckmx TpeboBaHwi, ykasaHHbIX B pasgene 3, a
ONSA KaXOoro COCTaBMsAOLEro KOMNOHEHTa CUCTEMbI — B COOTBETCTBUM C MX PYKOBOACTBaMU Mo akcnnyaTtaumun. MNpu
Heo6XoAMMOCTH, ANA HEeNpepbIBHbIX TEXHOMOMMYECKMX MpOLEeCccOoB, AOIMKHA ObiTb MpedycMoTpeHa 3awmrta oT
OTKITHOYEHMS (MNU BbIXOAA M3 CTPOS) CUCTEMbI NOAAYN ANEKTPONUTAHUSA — YCTAaHOBKOW UCTOYHUKOB BecnepeboriHoro
nUTaHus1.

9.3.3. ina perynatopos MTP-8 ¢ ucnonHenmem ana nutaHmna ot cetu nepemeHHoro toka 220B. MNposoaa
3NeKTponuUTaHns ceTn nepemMeHHoro toka 220B nogkntoyaloTcsi pa3beMHbIM CoeaUHUTENEM, PacnosioXEHHbIM Ha
3agHen naHenu perynatopa MTP-8.

9.3.4. YcTaHaBnvBas LWyMonoaasnsaowui unbTp (CUrHanbHbIA UK ceTeBon), 06a3aTeNbHO YTOYHUTE €ro
napameTpbl (MCNOMb3yeMoe HarnpshkeHne u nponyckaemble Toku). Pacnonaravite unbTp Kak MOXHO Gnvke K
perynsTopy.
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10 NMoaroToBKa Kk padoTe. MNopAaaok padboTbl

10.1 NMoaroToBKa K paboTe

[NogkntoyeHne BXoOoB-BbIXOA0B K perynatopy MTP-8 npon3BogaT B COOTBETCTBMM CO CXEMaMM BHELLHUX
COeaVHEHNI, NpUBeAEHHbIX B NPpUNoXxeHun b.

10.2 KoHdurypaumsa npubopa

PerynaTtop npeacrtaensieT cobot kKoHUrypupyembii KOMNakTHbIA nNpubop. Monb3oBatenb, He MMeLuiA
3HaHWA W HaBbIKOB MPOrPaMMMPOBAHWUS, MOXET MPOCTO BbI3bIBATb WM WCMOMHATH pPasnuuHblie YHKUMU NyTem
KoHdurypauum perynsatopa MTP-8. Perynatopbl MTP-8 o4eHb rnbkue B MCNONb30BaHWM U MOTyT BbICTPO M nerko,
M3MEHMBLUN KOHMUrypaumio, BbINOMHUTL pasnuyHble TpeboBaHWA W 3adayn ynpaBneHUs TEeXHONOrMYeCKUMmn
npoteccamu.

Perynatopbl MTP-8 koHdurypupytoTcss yepes nepegHiol naHenb npubopa unu 4vepes ranbBaHUYECKU
pasgeneHHbin nHTepdenc RS-485 (npotokon ModBus), uto Takke Mo3BonseT MCnonb3oBaTe Npubop B kavecTse
yaaneHHoro KoHTponnepa npv pabote B COBPEMEHHbIX CETAX ynpaBneHus u cbopa nHgpopmawmu.

MapameTpbl koHUrypauun perynaropa MTP-8 coxpaHsAlTcs B 3HEproHe3aBMCUMOW NamsaTu U npubop
crnocobeH BO30OHOBWUTL BLIMOMHEHWE 3aJay ynpaBfeHUs nocrne npepbiBaHWs HanpshkeHus nuTanusa. bartapes
pes3epBHOro MUTaHUsi HE UCTONb3YeTCS.

Mporpamma koHdurypaumu perynstopa MTP-8 gomkHa ObITb cocTaBneHa 3apaHee U odopmreHa B Buae
Tabnuubl (cM. NnpunoxexHue B), yTo n3baBuT Nonb3oBaTens OT OLWMOOK NPy BBOAE NapameTpoB KOHUrypauuu.

HasHayeHne anemeHTOB nepedHei naHenu, HasHayeHWe CBEeTOAMOAHBLIX WHOWKATOPOB M KNaBuW -
npeacTaBieHO B COOTBETCTBYHOLWMX pasgenax rnasbl 5. [Mopsagok koHurypauum nsnoxeH B rnase 6.

10.2.1 MopsfoK HACTPOWMKM aHANoOroBbIX BXOAOB

Mpu HacTporike U NepecTpoike C OJHOrO TUMa BXOOHOIO CUrHarma Ha Apyroin Tum, HeoGXoAMMO NpPUBECTU B
COOTBETCTBME CreayoLlee:

- mapamMeTpbl MEHIO KOHUrypaLmmn, OTBeYatLLme TUny BXOAHOMO CMrHana — CM.npuroxeHne B,

- MONOXEHUsI NepeMblYeK Ha KINeMMHO-6M04YHOM coeanHuTene — cm. Tabnuuyy 10.1,

- MONOXEeHNs NepeMblYeK Ha nnarte npowueccopa (ycTaHOBMEHHOW BHYTpY npmubopa) — cM. pucyHok 10.1.

Tunbl BXOOHbIX CUrHANoB, U NOMOXEHUS Nepemblyek NpUBELEHbI B Tabnuue 10.1.

r

RN

B o o e

PucyHok 10.1 — MNonoxeHue nepemblYek Ha nnaTte npoueccopa
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Ta6nuua 10.1 — MonoxeHue nepemMblyek AN YCTaHOBKU TUMa aHanorosbiX BXOA0B

T NapameTp fonosxenve MonoxeHne nepembiyek Ha nnaTe
Mn BXOAHOro curHana MEHI nepemMblyek Ha yHUBEpCANbHLIX BX0R08 (puc.10.2.1)
KOHdurypaumm KB63-24-17

0-5 mMA RBx=200 Om 3.00 [1-2], [7-8] JP2[1-2] JP1[1-2]
0-20 mA, RBXx=49.9 Om 3.00 [1-2], [5-6] JP2[1-2] JP1[1-2]
4-20 mA, RBx=49.9 Om 3.00 [1-2], [5-6] JP2[1-2] JP1[1-2]
0-10B, RBx=20 kOm 3.00 [2-4], [5-7] JP2[1-2] JP1[1-2]
0-75 mB 3.00 [1-2], [5-7] JP2 [5-6], [7-8] JP1[1-2]
0-1B 3. 00 [1-2], [5-7] JP2 [1-2] JP1[1-2]
TCM 50M 3.00 [1-2], [5-7] JP2 [3-4]

TCM 100M 3.00 [1-2], [5-7] JP2[3-4]

TCM rp.23 3.00 [1-2], [5-7] JP2[3-4]

TCI1 50r1, Pt50 3.00 [1-2], [5-7] JP2 [3-4]

TCI1 10001, Pt100 3.00 [1-2], [5-7] JP2 [3-4]

TCI rp.21 3.00 [1-2], [5-7] JP2 [3-4]

TXKK (J) 3.00 [1-2], [5-7] JP2 [5-6] JP1[1-2]
TXK (L) 3.00 [1-2], [5-7] JP2 [5-6] JP1[1-2]
TXKH (E) 3.00 [1-2], [5-7] JP2 [5-6] JP1[1-2]
TXA (K) 3.00 [1-2], [5-7] JP2 [5-6] JP1[1-2]
TrMN10 (S) 3.00 [1-2], [5-7] JP2 [7-8] JP1[1-2]
TP (B) 3.00 [1-2], [5-7] JP2 [7-8] JP1[1-2]
TBP-1 (A-1) 3. 00 [1-2], [5-7] JP2 [5-6] JP1[1-2]
MpumeyvaHus.

1. TonoxeHne nepemblyek Ha KIEMMHO-ONOYHOM COeAMHUTENE [Ansi HAaCTPOWKW aHarnoroBblX BXOLAOB [OSKHO
COOTBETCTBOBAaTb MOMOXEHMIO NepeMblHeKk Ha aHanoroBoMm BXofe Ha nraTe npoLueccopa, a Takke COOTBETCTBOBaTb
HOMepy NapameTpa MeHI0 KOHMrypauumn aHanoroBoro BXofa oTBe4atoLLero 3a Tun BXOAHOro curHana.

2. CmelLeHne BxogHoro curHana 4-20mMA ycTtaHaBnuMBaeTCcs MPoOrpaMmmHo.

3. XapakTepuCTuku TUMOB BXOAHbIX CUrHaNoB NpuBeaeHsbl B pasaerne 3.

4. Mopsiaok kanbpoBKM BXOOHbLIX aHaNOroBbIX CUrHanoB npuseaeH B pasgene 11.

10.2.1 MopsaOK HACTPOMKM aHaNoOroBbIX BXO4OB

[Mpun HacTpoiike 1 NnepecTporike ¢ OQHOro TUNa BXOAHOIO CUMrHana Ha Apyrow Tun, HeobxoamMMo NpuUBECTU B
COOTBETCTBME criefyoLlee:

- mapamMeTpbl MEHIO KOHUIypaLmmn, OTBeYatoLLme Ty BXOAHOro curHana,

- NOMOXEHWSA NepeMblvek Ha KIeMMHO-6104HOM coeanHuTene,

- NOMOXEHWS NepemMblyek Ha MoAyre YHMBepcanbHbIX BXOAO0B (YCTAHOBIIEHHOM BHYTpUW npubopa).

10.2.3 Mopsfaok HacTpoMKa aHaNoroBbIX BbIXOA0B
Ananorosbii Bbixog MTP-8 aBnsetcs akTvBHbIM, MO3TOMY Afs €ro NUTaHus He TpebyeTcs BHELHWN
WCTOYHMK NOCTOSIHHOIO TOKa.

AHanoroBbIN BbIXO rarbBaHMYECKM U30NNPOBaH OT APYruX Lienen perynsatopa.

Tabnuua 10.2. — nonoxeHue nepemMblHeK Ha njate npoueccopa AnAaA yCTaHOBKM TunNa aHaloroBoro
BbIXOQHOIo CUrHana

Twvn BbIXOQHOrO curHana MonoxeHne nepemblykn JP5 Ha nnaTte npoueccopa
0-5mMA [2-4], [7-8]
0(4)-20mA [2-4], [5-6]
0-10B [1-2], [3-4]
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10.3 Pexxum PABOTA

Mocne BbLINOMHEHWsI onepauun KoHdUrypauum, perynatop nepeeogsat B pexum PABOTA (cm. rnasy 6)
Haxkumas knasuiuy [€¥].

MamepeHnne n obpaboTka BXOAHbBIX CUrHaNoB No 3agaHHoW NporpaMMe, a Takke (popMrpoBaHme BbIXOAHbIX
ynpaBnsoLWmX BO3AENCTBUIA NporcxoaunT kak B pexxume PABOTA Tak u npy KOHOUIypupoBaHuK.

[na BoccTaHOBNEHMA napamMeTpoB HACTPOWKW MPeanpusTUS U3rotoBuTens (ycTaHoBKa 3HayYeHwWn no
ymMonyaHuio) Heobxoanmo:

® OTKIMIOUYMTBL NUTaHNE perynaTopa,

e HaxaTb knasuwy [¢],

e yaepxuBas HaxaTol knasuiy [¢] BKNOUMTL NUTaHme,
e OTNyCTUTL Knasuiy [&].

OdHako, Heobx00UMO NMOMHUMb, YMO QaHHasi byHKUUST He umeem obpamHo20 delicmeus.

OcobeHHocTU pexxuma PABOTA

B perynatope MTP-8 umeeTcs BO3MOXHOCTb MOAKMIOYMATe OAMH AaTyMk TepmonpeobpasoBaTens
COMPOTUBNEHNS fIapasiiesibHo K ABYM U 6onee Bxogam. HacTpavBas BbIXxOAHbIE YCTPOMCTBA Ha PasfnuUyHyo NOrnKy
paboThbl (M TMCTEPe3NC) MOXKHO NonyynTb Bonee CroXHbIe MO CBOEN CTPYKTYpe CUCTEMbI PErynMpoBaHus.

Hanpumep:

® TPEXMNO3NLMOHHbIE PErynATopbI,

® [BYXMO3NLMOHHbIE PErynaTopbl YrpaBneHns ABYMS HarpesaTensMu, oguvH Gonee MOLWHbIN — Ans
CKOPOCTHOrO Harpesa, ApYrol — MeHee MOLLHbIA AN NNaBHOrO NOAAEPXKaHUA TemnepaTypbl 0ObekTa,

® [BYXMNO3ULMOHHbIE PErYNATOPLI YpaBrieHUs BEHTUNATOpOM (oxnagutenem) n TOHom (HarpesaTenem) —
nopgepXxaHve MUKpoKNnMaTa, KOHAULMOHNPOBaHue (Gonee GbICTPOe U kKaYeCTBEHHOE PerynmpoBaHue).
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11 KannbGpoBKka n npoBepkKa npudopa

11.1 Kann6bpoBka yHudnumpoBaHHOro aHanoroBoro Bxoaa

KanunGposka npubopa ocyLlecTBnAeTcs:

e Ha 3aBope-usrotoBuTeENE Npy BhiNycke Nprbopa

e Monb3oBaTenem:
- NPU CMEHe TUna gaTyuka (nepekoHdpurypaumm npuéopa)
- NpU 3aMeHe AaTyvKa
- NPU M3MEHEHNUU ASIMHBI IMHWUIA CBA3M

11.1.1 Py4yHasa kanubpoBka

1) B pexume koHdburypaumm yctaHoBute napameTtp 11.00 "KanubpoBka Havana Lwwkanbl aHanoroBoro
Bxoga 1". MNogkntounte k aHanorosomy Bxogy Al1 perynatopa MTP-8 06pasuoBbiii ICTOYHUK MOCTOSIHHOIO TOKa U
yCTaHoBUTE BenuuuHy curHana pasHyto 0 MA (v 4 MA) B 3aBWCMMOCTM OT WCMOMHEHUS KaHana,
cooTtBeTcTBYyHOLWYO 0% AnanasoHa.

Haxumas knasuwm [A] nnu [ V] yctaHosute Ha gucnnee NMAPAMETP 3HaveHve B TEXHUYECKNX eAuHMLAX,
cooteeTcTBytoee 0%.

Haxatb knaeumwy [¢'].

2) YctaHoButb napameTp 11.01 "KanmbpoBka KoHLa LKanbl aHanoroeoro Bxoga 1". YctaHoBuUTE BENUYMHY
curHana pasHyto 5 MA (nm 20 MA) B 3aBMCUMOCTM OT UCMONHEHNst KaHana, cooTBeTcTBytoLLyto 100% auanasoHa.

Haxumas knasuwm [A] unu [ V] yctaHosute Ha gucnnee NAPAMETP 3HavyeHMe B TEXHUYECKUX eauHuLax,
cootBeTcTBytowee 100%.

Haxatb knaeumwy [¢'].

3) Ans 6onee TouHOM KanMBPOBKK kaHana NoBTopuTe onepauunio 1 n 2 HeCKONbLKO pas.

Mpumep pyyHou KanubpoBku Bxoaa 1 ansa Tuna gartymka 0005 TCIM 500, Wqg0=1,391 (MTP-8):

1) B pexume koHdurypauumm yctaHoBuTe napameTp 3.01 "Kog Tuna patyumka", cOOTBETCTBYIOLUUA TUMY
noaknoyaemoro gatymka. Hanpumep, BeibpaH ko Tvna gatymka 0005, yto cooTBeTCcTBYET TMNy Aatynka: TCI 5001,
W100=1,391 (OCHOBHOE 3Ha4yeHue) C AManasoHOM u3mepsieMbix Temnepatyp oT -50°C go +650°C u ¢ gnana3oHoM
namepsieMbix conpotumeneHun ot 40,00 Om go 166,6150m.

2) Moagknountb MarasvH conpoTtusneHun MCP-63 (MCP-60M mnv aHanornyHbli npubop ¢ aHanorMyHbIMm
XapaKTepuCTMKaMU He Xye yKa3aHHbIX) K Bxody 1 BMeCTO MoAKnioyYaemoro gatyvka TepmonpeobpasoBaTens
COMNPOTUBNEHNSA COMMACHO CXEME BHELLHUX COeQUHEHUI (CM. npunoxexune b-2).

3) Ha marasuHe conpoTMBNEHWI YCTAHOBUTb 3Ha4YeHWe COMpPOTMBMEHMA AN BblIOpaHHOro Tvna Aartyuka
40,00 Om, cooTBeTCTBYIOLLEE HavanbHOMY 3HadeHuto npu kanubposke. CMm. Tabnuuy 11.2.2 pekomeHOyeMmblix
HayanbHbIX Y KOHEYHbIX 3HAYEHWI CONPOTMBIIEHUI NPY KanmbpoBke.

4) B pexume KoHourypauum yctaHoBute napameTtp 11,00 "Kanubposka Havyana wkanel Bxoga 1"
Haxumas knasvwn [A] vnu [ V] yctaHosute Ha aucnnee NMAPAMETP 3HayeHne, cOOTBETCTBYHOLEE TeMMepaType
Havana wkarsbl npu kanuéposke "-050,0°C". Haxatb knasuwy [¢].

5) YcraHoBuTtb napametp 11,01 "Kanubposka koHua wwikansl Bxoga 1".

6) Ha marasvHe conpoTuBREHW yCTaHOBUTb KOHEYHOE 3HayeHwe COMpPOTMBIIEHUSI MpW kanubposke ANs
BblIOpaHHOro Tvna gatyvka 166,615 Om. Cwm. Tabnuuy 11.3.2 pekomeHOyemblX HavanbHbIX W KOHEYHbIX 3Ha4YeHWN
COMNPOTUBIEHMWI NPY KannbpoBKe.

7) Haxnmas knasuwn [A] unu [V] yctaHoBuTte Ha aucnnee MAPAMETP 3HadeHue, cooTBETCTBYlOLLEE
KOHLLY LuKasbl npu kanubposke "650,0°C". HaxaTb knasuwy [&].

8) Ans 6onee ToyHOM KanMBpPOBKK kaHana NoBTOpuUTe onepauun 3 - 7 HECKOMbKO pas.

11.1.2 ABTOMaTM4ecKasa KanmbpoBKa

YcrtaHoBuTe napametp 11.00. Haxmute knaeuwy [¢']. 3HaueHus BoiBogumoe Ha avcnneit «MAPAMETP»
HauHeT MuraThb. Mpn HaxaTum knaeuwm [Q] BkniouaeTcs aBTOMaTUYECKas KaNMBpPOBKa HyMsi, YTO COMPOBOXAAETCS
mMuraHuem napametpa uHgukatopos “MIN” “MAX”. Mpu muranum nugukatopos “MIN” “MAX” HykHO nogaTb Ha BXof4
CUrHan KOTOpPbIN COOTBETCTBYET PEKOMEHAOBAHHOMY Hauyany wkasnbl (cMm.Tabn. 11.2.2) u HaxaTb knasuwy [&].
Knaeuwa [¢] drkcupyeT HoBoe 3HaueHue kanubpoBky. 3aianTe B pexum nameHenus napametpa 10.01 HaxaTuem
knaBuim [¢], BKMIOUMTE PeXMM aBTOMaTMUecKoi KanuGpoekn Bxoaa Haxatiem knasuwm [Q]. Mopaiite Ha Bxoa
CUrHan KoTopblii COOTBETCTBYET PEKOMEHO0BAHHOMY KOHLY WKanbl (cM.tabn. 11.2.2). Haxmute knasuwy [&] ana
3anoMUHaHWSA 3Ha4YeHNs KannbpoBKu.

Kannbposka aHanoroBbIx BX0A0B 2 - 8 Npon3BOAUTCS aHanornyHo kanvbposke Bxoaa 1.

MapameTpbl 14.07 1 14.08, ¢ NOMOLLBIO KOTOPbLIX NPOU3BOANTCH KanMbpoBKa AaTynka TEPMOKOMMEHCaLMK
(TeMnepaTypHO KOMMNEHcaUMM XONOAHOro cnas Tepmonap) KoTopbi yctaHoBneH Ha KB3-24-17, oOCTYMHbI TONbKO
B cryyae, korga ycrtaHosneHo n.3.00=0007.

Heobxo0umo momHUMBb, YTO Nocne NpoBeAeHUst KanubpoBkn He0BxoAMMO NPOM3BECTY 3anUcb NapaMeTpoB
(koadhdULMEHTOB KanMBpPoBKM) B 3HEProHE3aBUCKMMYIO NamMsTb, B MPOTUBHOM Cryyae BBeAeHHas MHdopMauns He
OygeT coxpaHeHa nNpuv OTKIIOYEHUW NUTaHWS perynsaTopa.
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11.2 Tunbl BaTYMKOB U peKOMeHAYyeMble npeaernbl KanMopoBKKu

Tabnuua 11.2.1 — Tunbl TOKOBbLIX AATYUKOB Y PEKOMEHAYEMbIE NPEAENbl KanMbpoBKM

Tun BXxoAHOro aHanoroBoro PekomeHAayeMbI AMana3oH
MpumeyaHue
CUrHana KanubpoBKM BXOAOB

0 — 5 mA (Rex = 200 om) CwM. 3aMeyvaHnsi NpuBEAEHHbIE HUXKE

0 — 20 MA (Rex = 49.9 om) 0-100 %

4 — 20 vA (RBx = 49.9 om)

KesagpaTtuyHas (Bxop, kanubpyeTcst kak IMHENHbIN, 3aTeM
yCTaHaBNMBaeTCs KBagpaTUyHasi Wwkana)

JInHeapnsoBaHHas (Bxoa kanubpyeTcs kak NMMHENHbIN, 3aTeM
yCTaHaBNMBaeTCs KBagpaTuyHas Lkana)

Tabnuua 11.2.2 - Tunbl 4aTYMKOB TEPMOMETPOB CONPOTMBIIEHUSI U PEKOMEHAYEMbIE Npeaesnbl KanubpoBku

PekomeHayeMbIi MNpenenbHble 3HaYeHUA
Kogn Bxopa Tun patunka panyvpoBoyHas AnanasoH M3MepsieMbIX CONPOTUBIIEHUNA
xapaktepuctuka u HCX KanubpoBKM BXOAOB, npu kanubpoBke npubopa
i RHauy.kanu6p. RKOH.kanu6p.
0002 TCM 50M, W100=1,428 (0CH.) -50 °C... +200 °C 39,225 92,775
0003 TCM 100M, W100=1,428 (OCH.) -50 °C... +200°C 78,450 185,550
0004 TCM rp.23, Wio=1,426 -50 °C... +200 °C 41,710 98,156
TCH 50M, W100=1,391 (OCH. . .
0005 e o 00a0. 20055 50 °C... +650 °C 40,000 166,615
TCM 1000, W190=1,391 (OCH. . .
0006 Pt100 q= 07003‘500, 07003(92 ) 50 °C... +650 'C 80,000 333,23
0007 TCM rp.21, Wig0=1,391 -50 °C... +650 °C 36,800 153,300
Tabnuua 11.2.3 - Tunbl 4aTYYKOB TEpMONap 1 pekoMeHayeMble Npeferbl KanmbpoBku
PekomeHAayembIn 3HaYeHUA HanNpPsXXeHUs NPy Kannoposke
Kop Bxopa Tvn paTtumka AnanasoH KanubpoBku npu6opa
BXoAoB, 'C RHauy.kanuo6p. RKOH.kanu6p.
0010 Tepmonapa TXK (J) 0...+1100°C 0 mB 63,792 mB
0011 Tepmonapa TXK (L) 0 ... +800°C 0 mB 66,44 vB
0012 Tepmonapa TXKH (E) 0 ... +850°C 0 mB 64,922 mB
0013 Tepmonapa TXA (K) 0 ... +1300°C 0 mB 52,41 vB
0014 Tepmonapa TIM10 (S) 0 ... +1600°C 0 mB 16,777 mB
0015 Tepmonapa TI1P (B) 0 ... +1800°C 0 mB 13,591 mB
0016 Tepmonapa TBP (A-1) 0 ... +2500°C 0 mB 33,647 B

3AMEYAHUA 10 OFMNEPALUUNSIM KAJTMBPOBKU

B npouecce pyyHon kanubpoBku He TpebyeTcs TOYHOro paBeHCTBa CUrHanoB Hayana u KoHua AvanasoHa
kannbposku cornacHo Tabnuupl 11.2.2 (0% n 100% AnanasoHa). JonyckaeTcs NPOBOAUTL PYYHYIO KanmbpoBky Ans
BXOHbIX CUrHamnoB B Hayane M B KOHLE PpeKoMeHOyeMOoro Auanas3oHa kanvbpoBok BXoAoB. Hanmpumep, MOXHO
NPOBOAMTb PYYHYIO KanubpoBKy AN BXOAHbIX curHanoB 2% u 98% pguanasoHa. BaxHo nuwb TO, 4TOOBI MO
LUMPOBOMY MHAMKATOPY YCTAHOBWUTL 3HAYEHUE, MakCUMarnbHO Gnu3Koe K YCTAHOBMEHHOMY 3Ha4YEeHW0 BXOAHOMO
curHana.

[na noBbIWEHNA TOYHOCTM W3MEpPEHWs BXOAHbIX aHanoroBbiX CUrHaNoB, AOMYCKaeTcs KanvbpoBKy
Npon3BOANTL ANSA BCEW Lienn npeobpas3oBaHnsa curHana ¢ y4eToM BTOPUYHBIX NpeobpasosaTtenen curHanos. YTo
BNOCMEACTBMN MOXET YNyyLlMTb NPOLECC ynpaBieHuns.

Hanpumep, ans BxogHow Lenu: 0amyuk — npeobpa3osamernb — peaynamop MTP-8 nctouHvk obpasuoBoro

CUrHana rnofkniovaeTcs BMeCTo JaTymnka, a onepauus KanmbpoBKM BXOAHOMO CUrHana npous3BoanTCs Ha perynarope
MTP-8.
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11.3 JluHeapunsauusa aHanoroBbix BxoaoB Al1 — Al8

®yHKUMSA NMHeapu3aumMuM MNoAYMHEHA BCEM aHanoroBbiM BxoAaM. JlMHeapusauusi OaeT BO3MOXHOCTb
NpaBUbHOTO (PMU3NYECKOTO NPeaCTaBEHUS] HENMHENHbIX PErYNMPYEMbIX U U3MEPSIEMbIX NapamMeTpPOB.

B perynatope umeetcsa Tabnvua nuHeapmsauumn Ans Kaxaoro M3 BOCbMU BXOAOB. NS 3TOr0 Ha HYXKHbIX
KaHanax Heobxoaumo BbiGpaTk TN BxogHoro Aatyumka [3.00] = 0008 — nuHeapu3oBaHHbLIN, BBECTU KONMYECTBO
TOYEK NMHeapu3auun, 1 BBeCT1 Tabnuuy nuHeapmsauun.

*C NnoMowibro JTUHeapulayuu MOXXHO T, OU3805Umb, Haripumep, Kanubposky emkocmel & num ax, mempax
p p pumep po8Ky P p
KyﬁuquKUX unu Kurnoepammax I'I,DOOmea, 8 3asucumocmu om U3MepeHHo20o 8X00HO20 Cu2Hana YPOB8Hs 8 eMKocmu.

Mpn nHonkaumMm nNuHeapmsyeMor BenuuuHbl Bxoga Al1 — Al8, onpegensowmmmn napameTpamn siBNSOTCA
Hayano W KOHel LwWkKanbl (MPOLEHTHOE OTHOLUEHWE K AuManas3oHy W3MepeHusi), MONOXeHUe AeLMMarbHOro
pasgenuTens, a Takke OKBMAMCTAHTHblE OMOpPHblE TOYKM nuHeapusaumu. KpuBas nuvHeapusauum umMeeT
«MNpenoMreHusI» B ONOPHbIX TOYKaX.

11.3.1 MapameTpbl NUHeapu3aLm BXoaoB
Hanpumep, napameTpbl nuHeapusaumu Bxoda Al1 cneaytowme (Ansa Bxogos Al2 — Al8 aHanornyHo):
KoHepuzypayus aHanozoeozo exoda Al1

[3.00] =0008 - Twn wkanbl aHanorosoro Bxoga Al1 - nMHeapn3oBaHHas
[3.06] KonwnyecTtBo yyacTkoB nuHeapusaumm sxoga Al1
[3.03] [MonoxeHune geuvMmanbHOro pasgenurens npu uHgnkauum sxoga Al1

YpoeeHb 8. A6cyucchbl ONMOPHbLIX MOYeK JIuHeapu3ayuu exoda

[9.00] A6cumncca HavanbHOro 3HayYeHust (B % OT BXOOHOIO curHana)
[9.01] A6cumcca 01-i4 ToUKkM
[9.02] A6cumcca 02-i4 ToukM
[9.18] A6cumcca 18- Toukn
[9.19] A6cumcca 19-11 Toukn

YpoeeHb 9. OpduHambi ONOPHbIX MOYeK JIUHeapu3ayuu exoda

[10.00] OppavHaTta HavarnbHOro 3Ha4YeHus (CUrHamn B TeXHUYeCKnx egunHmuax ot -9999 no 9999)
[10.01] OppgunHata 01-11 ToukM
[10.02] OppguHata 02-11 ToukM
[1018] OpavHaTta 18- Touku
[10.19] OpawuHaTta 19-# ToukM

11.3.2 OnpepeneHne onopHbIX TOYEK NIMHeapu3auum
11.3.2.1 OnpedeneHue Konu4yecmeaa OMOPHbIX MOYEK fuHeapusayuu.

Onpegenutb 1 3agaTb HeobxoAMMOe KOMMYECTBO OMOPHbLIX TOYEK NuHeapusauun B napameTpe [3.06].
Mpepnensl nsmeHeHnst napameTpa [3.06] ot 0000 go 0019.

Bbibop HeobxoguMOro konuMyecTBa OMOPHBIX TOYeK NuMHeapu3auuyM MPOM3BOAUTCA U3 coobpaxeHus
obecneyeHns HeO6XOANMON TOYHOCTU U3MEPEHUSI.

11.3.2.2. OnpedeneHue 3Ha4yeHUl OMOPHbIX MOYEK NUHeapusayuu.

Ona  3HayeHus vHAMUMpyemoro BxogHoro curHana Yi (B TexHmyeckmx egmHuuax ot —9999 po 9999 c
y4yeToM AeummarnbHOro pasfenutens) Bbl4UCNUTE COOTBETCTBYIOLLYIO (OM3NYECKYHO BENNYNHY N3 COOTBETCTBYHOLLMX
YHKUMOHaNbHBLIX (rpagvpoBOYHbIX) Tabnuy unn rpaduyeckn 3 COoTBETCTBYIOLLEN KPMBOMW (MPU HEOBXOAMMOCTH
WHTEPNONMpOBaTh) 1 3afaTb 3HAYEeHWe AN COOTBETCTBYHOLLEN ONOPHOM BENUYMHBI BXOOHOMO (OM3NYECKOro curHana
Xi (B %, ot 00,00% 8o 99,99%).
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CootseTcTtBytowme 3HadyeHus Xi (B %, ot 00,00% o 99,99%) BBoaATCS B napameTpax Ha ypoBHe 9:
YpoeeHb 8. Ab6cyucchl OnopHbLIX MOYeK JJUHeapu3ayuu exoda

[9.00] A6cumcca HayanbHOro 3HaveHus (B % OT BXOAHOro curHana)
[9.01] A6cumcca 01- Toukn
[9.02] A6cuuncca 02-i Touku
[9.18] A6Gcumcca 18- Toukn
[9.19] A6cumcca 19-ih Toukn

CooTtBeTcTBylOWME 3Ha4YeHns Yi (B TexHudecknx eguHuuax oT —9999 no 9999 c yyetoM AeummanbHOro
pasgenutens) BBOAATCS B napameTtpax Ha yposHe 10:

YpoeeHb 9. OpduHambi ONOPHbIX MOYeK JIUHeapu3ayuu exoda

[10.00] OppavHaTta HavarnbHOro 3Ha4YeHus (CMrHamn B TeXHUYecKknx egunmuax ot -9999 no 9999)
[10.01] OppgunHata 01-11 ToukM
[10.02] OppgunHata 02-11 Toukn
[1018] OpavHaTta 18- Touku
[10.19] OppguHata 19-11 Toukn

11.2.3. NMpumepbl NMHeapn3auumn CUrHanoB

Mpumep 1.
MHauumpyemoe 3HayeHue B PeanbHas xapaktepucTuka,
TEXHUYECKNX eanHnLLax npeacTaBneHHas rpadunyeckm
°C A
OpauHata
3-ro yuactka | 9999
TNnHeapuso-
o 750,0 3-1 yu. BaHHas
5 pArHaTa XapakTe-
-ro yyacrtka | | puctuka
2-Ayv N
OpauHata 350,0 100%
BXOAHOMO
1-ro y4yactka
curHana
1-7 yy.
y! | X
>
20,00 50,bO / 60,00 /99,99
HavansHoe Abcuucca Abcuucca Abcumcca
3HayeHue 1-ro yyacTtka 2-ro yyacTka 3-ro yyactka

PucyHok 11.3.1 - JluHeapu3ayusi cueHana, nodasaemozo Ha 8xo0 Al1, npedcmasneHHas epaguyecku (Kpusol)

KoHgpuesypupyembie napamempsi Onsi npumepa 1:

[3.00] = 0008 [9.00] = 00,00 [10.00] = 0000
[3.06] = 0003 [9.01] = 20,00 [10.01] = 3500
[3.03] = 000,0 [9.02] = 60,00 [10.02] = 7500

[9.03] = 99,99 [10.03] = 9999

nnanumpyetcs «000,0»)
nnanumpyetcs «350,0»)
nhanumpyetcs «750,0»)
nhanumpyetcs «999,9»)

—_~ e~~~
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12 TexHn4yeckoe obcnyxmBaHue

12.1 Mpu npaBunbHon akcnnyatauumn perynsitop MTP-8 He TpebyeT noBceaHEBHOro 06Cny>XMBaHUS.

12.2 MNeproanyHOCTb NPOUNAKTUHECKUX OCMOTPOB U peMOoHTOB perynsatopa MTP-8 yctaHaBnuBaetca B
3aBMCUMOCTY OT NPOM3BOACTBEHHbLIX YCIOBUIA, HO HE pexe ABYX pas3 B roA.

12.3 TMpun gnuTenbHbIX NepepbiBax B paboTe pekoMeHayeTca oTknoyaTb perynatop MTP-8 ot cetu
ANEKTPONUTaHUS.

12.4 Bo Bpemsi NpoduNakTUYECKUX OCMOTPOB: MPOBEPATb U YUCTUTb KabenbHble 4acTu COeAMHEHUI
(sckpbiTve perynatopa MTP-8 He ponyckaeTcs); KneMMHO-6M0YHbIE COEAMHUTENW, MPOBEPATb MPOYHOCTL
KpenneHuns 6noka, MOHTaXHbIX XryTOB; MPOBEPHATL COCTOSIHME 3a3EeMNSAOLLMX MPOBOAHMKOB B MECTax COeANHEHWN.

12.5 OuncTka npubopa: He ncnonbayte pactsoputenu n nogobHele Belectsa. [ng o4MCTKM yCTponcTBa
nonb3ynlTecb CNUpPTOM.

13 TpaHcnopTupoBaHue U XpaHeHUue

13.1 TpaHcnopTupoBaHue perynatopos MTP-8 ponyckaetcs TOMbkO B YNakoBKe NpeanpuaTus-
N3roTOBUTENS Y MOXET NPOU3BOAUTCS NOGBLIM BUAOM TpaHCIopTa.

13.2 MNpu nony4veHun perynsitopa MTP-8 y6eantbcsa B NOMHOM COXPAHHOCTY Tapbl.

13.3 Tllocne TpaHcnoptupoBaHusa perynsatopa MTP-8 HeobxoouMmo BbligepxaTb B MNOMELLEHUN C
HOpManbHbIMW YCNOBUSIMU HE MeHee 6-X 4acoB, TOMbKO NOCrie 3TOr0 NPOU3BECTU PacnakoBKY.

13.4 MNpepenbHbIN CPOK XpaHEHWS! - OQUH rog.

13.5 Perynatopbl MTP-8 fomkHbI XpaHUTLCSA B CYXOM OTannnBaeMoM W BEHTUNUPYEMOM MOMELLLEHUUN Mpn
Temnepartype okpyxatowlero Bosgyxa ot MuHyc 40°C go nmtoc 70°C n oTHocutenbHon BriaxxHoct ot 30 go 80%
(6e3 koHaeHcaumm Bnaru). [JaHHble TpeboBaHWA SBNSHOTCS PEKOMEHOYEMbBIMMU.

13.6 Bo3gyx B nomelLleHUM He AOMKEeH coaepxaTb MblMW U MPUMECU arpecCuBHbIX NMapoB U ra3os,
BbI3bIBaAOLLMX KOPPO3UIO (B YHACTHOCTM: ra3oB, coaepXallux CEPHUCTbIE COEANHEHUS UM aMMUaK).

13.7 B npouecce xpaHeHUn unu akcnnyatauum He Knagute Taxensle npegmeTsl Ha perynatop MTP-8 n He
nogBepraiTe ero HWKakoMy MeXaHW4YecKOMy BO3QEeWCTBMIO, TaK Kak YCTPOWCTBO MOXeT AedopmupoBaTthbCa U
NoBpPeaAnTbLCS.

14 NapaHTUKN nsrotoBuTens

14.1 MapaHTWiAHBIA CPOK YyCTaHaBNMBAETCA 5 NeT co AHA npodaxu perynatopa MTP-8.

14.2 WNsrotoButenb rapaHTupyeT cootBeTcTBue perynsatopa MTP-8 TexHuyeckum ycnosuam TY VY 33.2-
13647695-001:2006 npu cobnioAeHNM YCrOBUM XPaHEHWs, TPaHCMOPTUPOBAHUS, MOHTaXa W 3JKCnyartaumu,
yKasaHHbIX B PYKOBOACTBE MO 3aKcnnyatauum Ha perynatopsl MTP-8. MNpu HecobniogeHun notpebutenem gaHHbIX
TpeboBaHuin noTpebuTens NUWAETCs NpaBa Ha rapaHTUNHLIA PEMOHT perynstopos MTP-8.

14.3 Mo [oroBopeHHOCTH C I'IOTpe6VITeJ'IeM npeaonpuAaTne-n3rotoBnTEsb OCyLLEeCTBNAET nocnerapaHTuMmHoe
TEeXHN4YecKkoe 060]'Iy)KVIBaHVIe, TEXHUYECKYI0 NnoAAepXKy U TeXHUYeCKue KOHCynbTauum no BCEM Buaam CcBOen

NpPOAYKLUU.
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NMPUNOXEHUA

NMpunoxeHue A — NabdapuTHbie n
npucoeaAnHUTENbHbIE pa3Mepbl

Pa3mepb! uHOukamopoe (ducnnees): TMTAPAMETP, KAHAII:

Bud
c3adu

6

Bud Bud

c6oky cnepedu
jum
-_——
L]
L]
—_— 90 ﬂ
-——
L]
-

189 max
|
190 max (MoHmaxHasi 2ny6uHa)

PekomeHdyemasi monujuHa
wuma om 1 00 5 mm.

PucyHok A.1 - FabapumHbie u npucoeduHuUmernbHble pa3mepb!

150 min|

Pazmemka omeepcmultl Ha wjume:

! 150 min

92 +0,8

PucyHok A.2 - Pasmemka omeepcmutl Ha wjume

10

amtorg.com.

ru
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NMpunoxeHune b - NogknoyeHne npndopa. Cxembl
BHELWHUX coeanHeHUM

KnemmHas konoaka
MopkntoyeHne coeanHuTenen 6a3oBon Moaenm LS NOAKITHOYEeHNS
BXOAHbIX
KB3-24-17 YHUULIMPOBAHHBIX
MTP-8. Bua c3aaun 25 curHanos
26 / CMm. npunoxerne 5-2
1 17
2 18
X1 3 19 KnemmHas konogka
I I_ 4 20 NS NoAKIoYeHNs
5 21 OVCKPETHBIX Harpy3ok
6 22 1 nHTEpderica
7 23
8 24 \

i i wnm s KB3-16-14
E J__ @ KB3-30P(C,K)-11 \ \
— \
X2

[T

omanosene coeamureneiwoaynaveo | [ TTTTTTTTTITTTTTITITITT]

/

7
KnemMHas konogka
................. ONa NoaKnoYeHnsa
........................ uHTepderica n
"""""" [OVICKPETHbIX Harpy3ok ¢
MCMorb30BaHNEM pere.

=IN|W|~|ln|o

::IiHiI::’I::II:lHIiI:’II’

.
.
.
.....
. .
.
v,
.,

...............
...........................
.........
.........
........
.....
.....
e,

..

it e s e B e e A L . e s et e e e — — — —

i 1 5
9 17 i 9 i
10 18 10 !
1 19 3 1
& i
aniiim

ez (A

K53-24-10, K53-24-11 KB3-30P(C,K)-12 KB3-28P(C,K)-12 !

-
E-N

N[O |WIN|=
-
w

O N[O |WIN|=
-
w
N
-

i KnemmHble Konoakv Anst nogknioyYeHms |

i CUrHarnoB K Modyso PacLLUMpPeHnst .
..................................................................................................... |

PucyHok b.1.1 - lNodkmnodeHue npubopa. CxeMbl BHEWHUX COeOUHEHUU
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B.1 - Cxema pacnanku kabeneun KneMmMHoO-6no4HbIx coeguHutenen Kb3-24-17,
KB3-16-14, Kb3-30P-11, KB3-30K-11 n Kb3-30C-11, a Takke BHelwmHue curHansi MTP-8:

K MTP-8
P1A Kabenb coeanHuTenbHbIN Hymepaumsa | HasHauyeHue
IDC-10G KB3-24-17, KB3-16-14, KOHTaKTOB B | KOHTaKTOB B
(KB3-30P-11, KB3-30K-11, pas3beme pasbeme
KB3-30C-11) DI-37F DBR-37M
[ 1 1 +I1
2 20 +12
3 2 +I3
4 21 +l4
5 3 +5
6 22 +16
7 4 +7
8 23 +18
9
10
P2A
IDC-16G
1 5 +U1
Ha Kb3-24-17 2 24 +U2
3 6 +U3
4 25 +U4
5 7 +U5
6 26 +U6
7 8 +U7
8 27 +U8
9 9 GND
10 28 -AO
11 10 +AO
12 29 +5V
13 11 TMPF
14 30 AGND
15
16
P1B
/ IDC-16G
1 12 DO1
2 31 D02
3 13 DO3
4 32 DO4
5 14 DO5
6 33 DOB6
7 15 DO7
Ha Kb3-16-14, (KB3- < 8 34 DO8
30P-11, KB3-30K-11,
KB3-30C-11) 1% 16 TXA+
35 TXB-
11 17 TERM
12 36 RGND
13
14 37 -24VD
15

\ 16

PucyHok B.1.2 - Cxema pacnatiku kabersnsi KneMMHO-61104Hbix coeOuHumenel Kb3-24-17, KE3-16-14, KE3-
30P-11, KB3-30K-11 u KBE3-30C-11
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5.2 NMoaknto4yeHne AaTYMKOB K Npubopy

B perynarope MTP-8 umeetca BO3MOXHOCTb MOAKMIOYATbL OAMH OATYMK C BbIXOOHBIM YHUULNPOBAHHBLIM
curHanom rocredosameribHO Kk ABYM M Gonee BxoaaMm. NpumeHeHne aaHHbIX NogkntoyeHuin — cM. pasgen 10.3.

B perynatope MTP-8 wnmeeTcss BO3MOXHOCTb MOAKMYAaTb OAMH AaTyvk TepmonpeobpasoBarterns
COMpPOTUBIEHNS napassnienbHO K AByM 1 bonee Bxogam. NpumeHeHne AaHHbIX NoaknoyeHnii — cM. pasgen 10.3.

X1 - KneMMHas Konoaka knemmHo-6rno4vHoro coegnHutens KbB3-24-17-0,75 ana nogknoveHns AaTYNKOB C
BbIXOAHBLIMU YHU(ULMPOBAHHBLIMW CUTHaNaMu.

K perynsaTopy MTP-8,$\ X1, KbB3-24-17-0,75
+

} [ 1
MepeMbliuku Ans BeIGOPa X1B :Z |:| RH
TVNa NOAKMYaEMOro \\IEI IEI IEI IEI EI IEI IEI IEI _
faryuka I———I

Bxoa1- +—| 1 |—| 9 |—| 17 MopaknioyeHne

Bxon2- +—1[ 2 |—[ 10 |[—| 18 aHanoroBoro BbixoAa

Bxog3- +— | 3 [—| 11 |—[ 19

Bxoa4- +—| 4 [—| 12 |—| 20

Bxog5- +— | 5 [—| 13 |—[ 21

Bxopn6- +— | 6 [—[ 14 |—| 22

Bxog7- t+—| 7 [—| 15 [—| 23

Bxoa8- 1—| 8 [—| 16 |—| 24

MopKrioYeHne JaTYMKOB C

+In GNDn BbIXOOHbIM curHanom 0-5mA,

0-20 MA, 4-20MmA, 0-75MmB,
NWHuKM cBAM ~ —— —@— 0-1B, 0-10B
+ -

f < MogkntodyeHne Tepmonap

MogknioyeHne TepMoMeTpoB
COMpOTMBIEHNS

—

PucyHok Bb.2.1 - lNodkntoyeHue dam4yukos K exo0am pezynsmopa MTP-8

MonoxeHune nepembiyek Ha KB3-24-17 ansa nogknioveHns pasHbiX TUNOB CUrHanos cMoTpu B Tabnuue 10.1.
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B.3 MNoaknoyeHne NCNONHUTENbHbLIX YCTPOMCTB K Npubopy

amtorg.com.ru

B.3.1 BHellHMe Lenu KNeMMHO-6104HbIX coeauHnTenen 6asoson mogenun MTP-8

MopkntoyeHune kabens
KreMMHO-6104HOro
coeauHUTEnNst — CM.
npunoxexue b-1

KB3-16-14

MopkntoyeHve
OMCKPETHbIX
UCMOSTHUTENbHBIX
YCTPONCTB U
Harpysok — CM.
npunoxexune b-3

Hoxkum (2 wrt.) ans
yctaHoBku KB3-16-14
Ha penbc DIN35x7,5

1 DO1

+A

DO2

DO3

TERM

DO4

RGND

+24V

DO6

-24V

DO7

+24V

2
3
4
5| DO5
6
7
8

L DO8

r,,L:::»—»
—

—

—

—

—

—

—

—

-24V

—
9 |
10 _| ,
11
D ———
12
——
13
14
15 _|
16 _|

MNopgkntoyeHne
uHTepderca RS-485 —
cM. npunoxexve b-4

MnuTaHne ONCKPETHbIX
BbIXOOB W BHELLHUX
uenen

PucyHok b.3.1.1 - PacrionoxeHue cueHarnog KreMMHO-65104Ho20 coeduHumernsi Kb63-16-14

MpumeyvaHus.

1. KnemmHo-6no4HbIn coegmnntens KB3-16-14 npegHasHayeH ans MoHTaxa Ha pensc DIN35x7,5.
2. Heucnonb3yemsble knemmbl kneMmHo-61o4Horo coeanHutens KB3-16-14 He nogkntoyaTts.

MTP-8

VD
KnemmHasa konogka K63-16-14 r-- -[>} _———- :
: Harpyska 1
]
DO1 1 i :"_._ Ru1
DO2 2 i b RH2
DO3 3 i 1+ RH3
- +
DO4 4 RH4
- +
- +
DO6 6 — RH6
- +
DO7 7 — Ru7
.t RH8
DO8 8 H
+24V 13
24v - |+
24V 14 ;I
— +24V 15 > O6Luuit
Harpysok
24V 16 >

MnTaHne BHeLWHNX

uenen + 24B

PucyHok b.3.1.2 - lNodkntovyeHue QUCKpPeMHbIX Hagpy30K

Ha pucyHke B.3.2 yka3aHo noaknoyeHne BHELLHErO UCTOYHMKA NTaHusa =24B (HectabunuanpoBaHHoe, 20-
40 B nocTosiHHOrO TOKa), MpeAHa3Ha4YeHHOro AN NUTaHNS Harpyskn U BHYTPEHHMX CXEM YMNPaBreHNsi Harpy3Kowu.

Mpv NOAKMIOYEHNN WHOYKTUBHBIX Harpysok (pene, nyckatenu,

KOHTaKTOpbl, coleHouabl w” T.I'I.) K

ONCKPETHBIM TPaH3MCTOPHLIM BbIXOA4aM perynatopa, Bo usbexxaHue Bbixoda U3 CTPOS BbIXOAHOMO TpaH3ucTopa u3-
3a 6onbLIOro Toka camMouHAYKLMK, napannensHo Harpyske Heobxoaumo ycTaHaenueaTtb 6nokvpytowmin guog VD.
BHelwwHW anop yctaHaBnmMBaTh Ha KaXXOOM KaHarne, K KOTOpOMY NoAKMYeHa MHAYKTUBHAsA Harpyska.

Tun yctaHaBnusaemoro auoga KO209, KO258, 1N4004...1N4007 vnu aHanorvyHblin, pacCuYMTaHHbIN Ha
obpaTHoe HanpsixeHne 100B, npsamoin Tok 0,5A.
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Cxema nogkniovyeHnsa kKnemmHo-o6novyHoro coeguHutensa Kb3-30P-11

MocTtaBka knemmHo-6rnovHoro coeauHutens KB3-30P-11 ocywecTBnsieTcs BMECTO KNeMMHO-61104HOro
coeanHutenst KB3-16-14 ana nogkntoyeHnst kK 6asosor mogenu MTP-8 peneiHbix BbIXOO0B.

BbixogHoe WHaukaTtop Pasbem nogknioyeHus kabens KnemmHo- MHavkaTop nogayum
pene 1-ro BKMO4YeHns 6no4yHoro coeanHutensa K63-30P-11 nutaxHusa =24B
KaHana perne 1-ro
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Xt \
c00060000

—~—

o ceeceee WO MutaHve =24B
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D0 1 1 [ 1 [ [JEH2 - rewo
= < < - - = < - Jﬂ_j ~| — TERM WHTepdenc RS-485
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PucyHok 5.3.1.3 - pacrionoxeHue cuaHanos u 2abapumHbie pa3mepsb! KreMmHo-6104Ho2o coeduHumerns Kb3-30P-
11
lMpumeyaHus.
1. KnemmHo-6no4Hbinn coegmumtens KB3-30P-11 npegHasHaveH anst MoHTaxa Ha pensc DIN35x7,5.

2. Ha pwarpamme ycrnoBHO nokasaHO pacrnofioXeHne U Ha3HavyeHve nepekroyatoLmx KoHTakToB pene K1,
pacnonoxeHue KoHTakToB perne K2 — K8 aHanornyHo pene K1.

3. KoHTakTbl BbIXOA4HbIX pene ykadaHbl B NONOXEHUU BbIKMOYEHO, T.e. Npn o6ecTtodeHHon 06MOTKe pene.
4. Hencnonb3yemble Knemmbl knemmHo-6noyHoro coegununtens Kb63-30P-11 He nogkntoyaTb.

5. MakcumanbHoe noTpebrneHne (06GMOTOK pene) BOCbMU BKIOYEHHBIX KaHarnoB OT BHELUHEro MCTOYHMKA
NOCTOSAAHHOIO Toka 24B — 160MA.

6. HanpshkeHne BHELLHEro NCTOYHMKA NUTaHNs - HecTabunuanpoBaHHoe, (20-28) B NnOCTOSIHHOrO TOKa.

F'u
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Cxema nogknro4vyeHna kKnemmHo-6rnovyHoro coegnHutena Kb3-30K-11

MocTtaBka knemmHo-6nouHoro coepumHutens KB3-30K-11 ocyuwiecTBnsieTcs BMECTO KNeMMHO-G104HOro
coeanHutens KB3-16-14 ana nogkntoyennst kK 6asosort mogenu MTP-8 peneiHbix (TBEpAOTENbHLIX) BbIXOAOB.

BbixogHoe pene MHaonkaTop MuaukaTop Knemmbl
1-ro kaHana BKIMIOYEHWS pene nogauu nMTaHnsa cxem
/1-ro KaHana nuTaHna=24B ynpaBsrieHus perne
~
HA1 H2 H3 H4 H5 H6 H7 H8
| | | | e e e |
K1 K2 K3 K4 K5 K6 K7 K8

~
o
I

HO1

< ~
o (@)
T T

HO 6

11 12 13 21 22 23 31 32 33 41 42 43 51 52 53 61 62 63 71 72 73 81 82 83

) ) ) ) )

Bbixoq DO1 Bbixog DO2 Bbixog DO3  Bbixogq DO4 Bbixog DO5 Bbixog DO3  Bbixog DO4 Bbixog DO5
1-1 kaHan 2-M kaHan  3-1 kaHan 4-11 kaHan 5-M kaHan  6- kaHan 7-1 kaHan 8- kaHan

RH

60B max 1A AC
60B max 1A DC

PucyHok b.3.1.4-pacrionoxeHue cueHanog u eabapumHble pa3mepb! KIeMMHO-67104H020 coeduHumernsi Kb3-30K-11

lMpumeyaHus.
1. KnemmHo-6n04HbI coegunnTenb KB3-30K-11 npeaHasHayeH ans MoHTaxa Ha penbc DIN35x7,5.

2. Ha guarpamme ycrnoBHO Noka3aHO pacnonoXeHne U HasHayeHue nepekrnioyaroLmx KoHTakToB pene K1,
pacnonoxeHue koHTakToB pene K2 — K8 aHanoruyHo pene K1.

3. KoHTakTbl BbIXOAHbIX pene yka3aHbl B NONOXEHUUN BbIKMOYEHO, T.e. Npu o6ecTtodeHHon 0OMOoTKe perne.
4. Heucnonb3yemble Knemmbl KneMmMmHo-6noyHoro coegunmtens KB3-30K-11 He noakntoyaTts.

5. MakcumarnbHoe noTpebneHme BOCbMU BKIHOYEHHbBIX KAHANoB OT BHELUHEro MCTOYHMKA NOCTOSIHHOMO TOKa
24B — 160MmA.

6. HanpskeHne BHELIHEro NCTOYHMKA NUTaHus - HecTabunusmpoBaHHoe, (20-28) B nocTtosHHOro Toka.
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Cxema nogknro4vyeHna kKnemmHo-6rnovyHoro coegnHntena Kb3-30C-11

MocTtaBka knemmHo-6noyvHoro coeanHutens KB3-30C-11 ocyuiecTBnsieTcss BMECTO KNeMMHO-6104HOro
coeanHutenst Kb3-16-14 . [luckpeTHble BbIXOAbl BbINOSIHEHbLI B BUAE ONTOCMMUCTOPOB CO BCTPOEHHbLIM AETEKTOPOM
HyneBoro HanpskeHnus dasbl. Jlormyeckomy 0 COOTBETCTBYET 3aKpbITOE COCTOSIHUE CMMMCTOpPA , a flornyeckon 1 —

OTKPbITOE COCTOAHUE.

Knemmbl
BbixogHom NHaukaTop nMTaHUs Cxem
ONTOCYMUCTOP nogauu ynpaeneHus
1-ro kaHana nutaHma=24B onTocMMmMcTopamu
~
HA1 H2 H3 H4 H5 H6 H7 H8
| | e e | | | |
VO 1 VO 2 VO3 VO 4 VO 5 VO 6 VO 7 VO 8

W 1 W W }

- (3]
| .| |

< 2} © N~ ©
- - - - -

11 12 13 21 22 23 31 32 33 41 42 43 51 52 53 61 62 63 71 72 73 81 82 83
) ) ) ) )

Bbixon DO1  Bbixog DO2 Bbixogq DO3 Bbixogq DO4 Bbixog DO5 Bbeixog DO3  Bbixog DO4  Bbixoa DO5
1-1 KaHan 2- KaHan  3-1 kaHan 4-11 kaHan 5-n kaHan  6-1 kaHan 7- kaHan 8- kaHan

PucyHok b.3.1.5-INodkno4YeHue OUCKpeMHbIX 8bIX0008 C MOMOUbIO KIeMMHO-65104Ho20 coeduHumens KBE3-30C-11

1. Ha pucyHke ycnoBHO nokasaHoO pacnornoXxeHue u HasHayeHne BbIBOAOB onTocuMmcTopoB kaHanos DO1-
DOS8.

2. Hencnonb3yemble KneMmbl KNeMMHO-6104HOro COeANHUTENS HE MOAKMI0YaTh.

3. MakcumanbHoe notpebreHve (cxem ynpaBfeHns) NATU BKITIOYEHHbIX KaHanoB OT BHELLUHEro UCTOYHMKa

NnocTosiHHoro Toka 24B — 160MA.
4. HanpsiXeHue BHELLUHEro UCTOYHUKA NUTaHUA - HecTabunusupoBaHHoe, (20-28) B nocTosiHHOro Toka.
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PekomeHAauum no Mcnosib30BaHUIO MarioMOLHbIX ONTOCUMUCTOPOB.

ManomoLuHble  OMTOCMMMWCTOPbLI  MpegHasHayeHbl Ans  KOMMyTauuu Lenerd NepemMeHHOro  Toka.
OnTocMmucTopbl 06€CneYMBaloT ranibBaHNYECKYHO U30MNALMIO YNPaBASOWMX Lienen oT CUMoBbIX U HeNnocpeacTBEHHO
ynpaBnsloT MOLLHBbIMA CUIIOBbIMU 3flEMEHTaMM - MONYyNPOBOOHUKOBBIMA CUMMUCTOPaMM, KOTOPble OTKPbIBaOTCS
UMMYNbCOM TOKa OTpuuaTenbHOW NONsSpHOCTU. ManomolliHble ONTOCMMUCTOPLI MOFYT Takxke ynpaBnsTb napow
BCTPEYHO-NapannenbHO BKMIOYEHHbIX TUPUCTOPOB.

K ogHoMy MarnomoLiHOMY OMTOCMMUCTOPHOMY BbIXOAY MOXET MNOAKNI0YaTLCA TOMbKO OOWH BHELUHWN
CMMUCTOP UNn 0gHa napa BCTPeYHO-NapanfenbHO BKITKYEHHbIX TUPUCTOPOB.

MMNynbCHbIM BbIXOAHOW TOK MarioMOLLHOTO OMTOCMMMUCTOpa MOXeT gocturatb 1A, HO TONMbKO B MOMEHT
BKITIOYEHMS BHELLUHEro CUMKUCTOpa (MNU napbl TUPUCTOPOB), MO3TOMY HeNb3s WMCMONb30BaTb 3TOT BbIXOA Kak
penemnHbIi, Harpyxas ero NocTosHHOM Harpyskon. [py NOAKMIOYEHNIO BHELIHMX CUMWCTOPOB CreayeT yyYuTbiBaTb
orpaHnyeHue no ynpasnsaoLeMy BbIXOAHOMY TOKY ManOMOLLHOMO BbIXO4HOMO ONTOCUMUCTOpPA.

Kaxgbii BbIXOOHOW OMTOCMMMUCTOP C BHELUHWM MOLLHBbIM CUMUCTOPOM (MM Napon TUPUCTOPOB) MOXET
ObITb nogkntodeH k nobon dase (A, B nnm C). Kaxabii BbIXOAHOW ONTOCMMMUCTOP MMEET CBOWM BCTPOEHHLIN
[EeTeKTop HyneBoro HanpsbkeHus dasbl NO3BONAET BKIOYATL Harpysky TOMLKO NPY MUHUManbHOM HanpsXXeHuu Ha
Hewn.

PekomeHayemble cXxeMbl MOAKMYEHNS BHELLHMX CUMUCTOPOB 1 Harpy3oK NpuBeaeHbl Ha pucyHke B3.6.

KB3-30C-11

KB3-30C-12

KB3-28C-12
DO R1 FU1

L T . — .
| I |  I— L

j\ Ny LT
J 3 /\ ~220V

Vst
c1
R2 T RH
z N 1 ] . I l N‘
hd | I | | I | e

roe, VS1 BHeLWwHW CMMUCTOP, YCTaHOB/IEHHbIN Ha paanaTop;
R1 pesncrop MNT-1-360 OM-5%, gonyckaembiii agnana3oH 200...390 Om;
R2 pesuncrop MNT-1-330 OM-5%, gonyckaemsbiit gnanasoH 200...390 Om;
R3 pe3sncrop M/IT-1-39 OM-5%, gonyckaemblii gnanasoH 33...68 OwM;
C1 koHpeHcaTop K73-17-630B-0,01 Mk®-10%), aonyckaemblit gnanasoH 0,01...0,1 Mk®;
RH pe3nctnBHas Harpyska;
FU1 nnaBkuii npegoxpaHuTenb.

PucyHok b.3.1.6 — Cxema nodK/o4YeHUsI BHEWHE20 CUMUCMOpa.
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B5.3.2 BHeluHUWe Lenu KNeMMHO-6/104HbIX coeauHUTenen moaynen pacwmpenmsa MP-51
Moaknio4vyeHne BHELWHUX Lenen moaynen pacwumpexduna MP-51-01

Mopynb paclumpeHus MeeT BOCEMb AUCKPETHbLIX BXOAOB, TO ecTb perynsatop MTP-8 ¢ gaHHbIM Mogynem
paclumpeHus byneTt umeTb 8 anckpeTHbIX BxogoB (0 6a30BbIX + 8 Ha Moayne paclUMpeHust).

Kaxabll AUCKPETHbIA BXOA ranbBaHUYeCcKM M30NMPOBAH OT APYrMX OAMCKPETHLIX BXOOOB WM OPYrvX Lenew
perynsTopa.

Onsa nuTaHuMs OWCKPEeTHbIX BXOAOB (AaTyMkoB) TpebyeTcs BHeLlHee HecTabunmampoBaHHOE HamnpsiKeHue
24B NoCTOAAHHOro TOKa.

KB3-24-10
BHELUHMIN UCTOYHUK
nutannsa =20..28B/10mA ®
+ 1
AF— oo [m8]
\ Jatuuk 1 2 % 10 g
+ 3 o 2
B 2l e | G
4 & S
Oatymk 2 = 12 %
+ a
o : ; | _son |
DaTtunk 3 6 é 14
+ 7 ~
—AF— ol s |
DaTunk 4 E 16
MTP-8
KB3-24-10 MP-51-01

|_|‘+7_ +DI (J
T el

PucyHok b.3.2.1 - lNodknodeHue cueHanos modyns pacwupeHus MP-51-01 ¢ nomowibto KneMMHO-
6r104yHo20 coeduHumerns K63-24-10

MpumeyaHwe. HEVICI'IOJ'Ib3yeMbIe KNEeMMbI KIeMMHO-0/104HOro coeauHMUTENS He NoaKmoYaTh.
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Moaknio4vyeHne BHELWHUX Lienen moaynen pacwmperdna MP-51-02

Mopaynb pacwunpenna nmeet 4 AUCKPeTHbIX BXoda, 4 AUCKPETHbIX Bbixoda, TO ecTb perynatop MTP-8 ¢
OaHHbIM MoAgyneM paclumpeHus byaeT nmeTb 4 guckpeTHbix Bxogos (0 6a3oBbix + 4 Ha Mogyne paclumpenns) n 12
OVCKPeTHbIX BbIxoAoB (8 6a30BbIX + 4 Ha MO4yNe PacLUMPEHUs).

Kaxabln AUCKpeTHbIN BXO, BbIXOA ranbBaHUYECKUM M30NNPOBaH OT APYIMX OUCKPETHBLIX BXOAOB (BbIXOO0B)
1 Apyrux Lenem KoHTponnepa.

Ona nutaHnMs OWCKPeTHbIX BXOAOB (4AaTYMKOB) M BbLIXOAOB  (Harpy3ok) TpebyeTca BHellHee
HecTabunmanpoBaHHOe HanpsikeHue 24B NOCTOAHHOro TokKa.

BHeLwHunin nctouHuk KB3-24-10
nutanus =20..28B/10mA
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PucyHok 5.3.2.2 - lNodknto4eHue cuzHanos modyns pacwupeHuss MP-51-02 ¢ noMowbio KIeMMHO-
65104HO020 coeduHumens Kb3-24-10
MpumeyaHns.

1. TlpyM noaknoYeHUn WHAYKTUBHBLIX Harpy3ok (pene, nyckaTenu, KOHTaKTopbl, coneHouabl U T.n.) K
OMCKPETHBIM TPaAH3MCTOPHBLIM BbIXOA4aM perynstopa, Bo usbexaHue Bbixoda U3 CTPOsi BbIXOAHOMO TpaH3ucTopa u3-
3a 6onbLIOro TOKa CaMOMHAYKUMKW, napannenbHo Harpyske (obmoTke pene) Heobxooumo ycTaHaBnMBaTb
Grokmpytowuii avoa VD — cM. cxeMy noAknoveHus. BHelHWI Anoa ycTaHaBnNmMBaTh Ha KaX40M kaHarne, kK KoTopomy
NoaKMYeHa MHOYKTMBHAsA Harpyska.

Tun yctaHaBnuBaemoro auogda KO209, KO258, 1N4004...1N4007 vnu aHanorMyHbIin, paccuvMTaHHbIN Ha
obpaTHoe HanpsixeHne 100B, npsamoii Tok 0,5A.

2. Heuncnonb3yeMmble KneMMbl KNEMMHO-G1T0YHOIO COeaANHUTENS He NOAKIYaTb.
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PucyHok 10.4.2.2 - [NodknrovyeHue cuzHanos modyns pacuwupeHusi MP-51-02 ¢ mOMOWbro KiieMMHO-
6r104Ho20 coeOuHumensi Kb3-28P-12, Kb3-28C-12, KbE3-28K-12
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Moaknio4vyeHne BHELWHUX Lenen moaynen pacwmpexdna MP-51-03

Mopaynb pacwunpenna nmeet 8 AUCKPETHbIX BbIXOOOB, TO ecTb MTP-8 ¢ gaHHbLIM MoaynemMm paclumpeHus
6yneT nmeTb 16 AMCKPeTHbIX BbIXOA0B (8 6a30BbIX + 8 Ha MoAyne paclmpeHns).

Kaxabln ANCKPETHbLIN BbIXOA ranbBaHUYECKN U30NMPOBaH OT APYrnX AUCKPETHbLIX BbIXOOO0B U APYrnX Lenewn
perynatopa.

[na nuTaHua OWCKPETHbIX BbIXOOOB (Harpysok) TpebyeTcs BHellHee HecTabunuanmpoBaHHOE HanpshkeHue
24B NoCTOAAHHOro TOKa.

BHeLUHWI NCTOYHMK

nutaHus =20..28B/10MA KB3-24-10
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PucyHok b.3.2.3 - [NodkntovyeHue cueHanos modyns pacwupeHuss MP-51-03 ¢ nomMowbro KrneMmHo-
61104HO020 coeduHumens Kb3-24-10

MpumeyvaHus.

1. Mpu NOOKMIOYEHUN MHAOYKTUBHBLIX HAarpysok (pene, nyckaTenu, KOHTaKTopbl, corleHouabl M T.M.) K
[OVCKPETHBIM TPaH3UCTOPHBIM BbIXO4AM PErynsitopa, Bo n3bexaHne Bbixoda W3 CTPOS BbIXOLHOTO TpaH3ucTopa us-
3a GOMbLLOro TOKa CamMOMHAYKUMW, NapannernbHO Harpyske HeobxoaMmo ycTaHaBnueaTb Grnokvpytowmin auod VD —

CM. CXeMy noakn4eHusa. BHewHun panopg yCTaHaBnMBaTb Ha KaXOOM KaHane,

MHOYKTUBHAaA Harpyska.

K KOTOpPOMY noAKrto4vYeHa

Tun yctaHasnusaemoro auoda KO209, KO258, 1N4004...1N4007 vnuM aHanorvyHbl, paccyMTaHHbIN Ha

obpaTHoe HanpsikeHne 100B, npsamoin Tok 0,5A.

2. Heucnonb3syemble KrneMmbl KII€MMHO-0/T04HOIo COeaUHUTENS HE NOAKIYaTh.
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PucyHok 5.3.2.4 - [lodkntovyeHue cueHanos modyns pacwupeHus MP-51-03 ¢ nomMowbro KrneMmHo-
6royHoeo coeduHumensi Kb3-30P-12, K63-30K-12, Kb3-30C-12

H1 - H8 — nHankaTopbl BKMNOYEHMS pene.
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MoakniovyeHne BHELWHUX Lenen moaynen pacwmpexduna MP-51-04

Mogaynb paclwmpenns nmeeT 8 AMCKPEeTHbIX Bxoda U 1 aHamnorosbIf BbIXOA, TO ecTb perynatop MTP-8 ¢
OaHHbIM MoAyneM paclumMpeHnnst bygeT nmetb 8 amckpeTHbix Bxogos (0 6asoBbix + 8 Ha Moayne pacluvpeHus) u 2
aHanoroBbIx Beixoda (1 6a30BbIf + 1 Ha MoAyNne pacLUMpPeHns).

Kaxabli AUCKPETHbIN BXO4 U aHaroroBbli BbIXOA ranbBaHUYECKM M30NUpoBaHbl Mexay cobow 1 oT gpyrux
ONCKPETHbIX BXOAO0B (BLIXOAOB) U APYIMX Lenen perynsaropa.

Ona nuTaHns OUCKPETHbIX BXOAOB (4ATYMKOB) M aHanoroBoro Bbixoga (Harpysku) TpebyeTcs BHellHee
HecTabunmavpoBaHHoe HanpskeHne 24B MNOCTOAHHOro Toka. [na muTaHWsA aHanorosoro Bbixoga TpebyeTtcs
BHeLLHee cTabunmanpoBaHHOe HanpshkeHne 24B NOCTOSHHOIO TOKa.

BHELUHWI NCTOYHMK
BHELIHWI NCTOYHMK KB3-24-10 nuTaHusa =24..28B/40mA
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PucyHok 5.3.2.5 - lNodknoyeHue cueHanoe mModyns pacwupeHusi MP-51-04 ¢ noMowbto KreMMHO-
6r104Ho20 coeduHumerns K63-24-10

MpumeyvaHums.
1. TlMonoxeHne nepembidek XP3 Ha Mogyne paclwiuvpeHui [Ans HacTPOWKM aHanoroBoro BbIxoAa
npvBeneHo B Tabnuue:

,D,mana30H BbIXOOHOIo curHana Monoxerne NepemMbIteK
Ha Mofyrne paclupeHus
0-5MmA [2-4], [7-8]
0-20MvA [2-4], [5-6]
4-20wvA [2-4], [5-6]
0-10B [1-2], [3-4]

CwmelleHune BbIxogHoro curHana 4-20MA yctaHasnvMeaeTcs NporpaMMHo.

2. Hewucnonb3yemble KnemMmbl KNEMMHO-6T04HOr0 COeaANHUTENS He NOAKIYaTb.
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BHELLHWN UCTOYHNK

MoakniovyeHne BHELWHUX Lenen moaynen pacwmpexduna MP-51-05

Mogaynb paclumnpeHmns umeeT 4 AUCKPETHbIX BXOAA, 4 AUCKPETHbLIX BbIXOA4a 1 1 aHanorosbIi BbIXOA, TO €CTb
perynatop MTP-8 ¢ gaHHbIM MOAynem paclumpenus 6yaet umeTb 4 guckpeTHbix BxodoB (0 6a3oBbix + 4 Ha moayne
pacwmpeHust), 12 aumckpeTHbIX BbIxogoB (8 6a3oBbix + 4 Ha Mopgyrne pacluvpeHusl) n 2 aHamnoroBbix Bbixoda (1
6a30BbIN + 1 HA MOoAdyIe pacLUMPEeHns).

Kaxabll AMCKpeTHbIM BXOA, BbIXOA rarnbBaHUYeCKU M30MMpoBaH Mexdy cobon M OT ApYruxX AWUCKPETHbIX
BXOA0B (BbIXOA0B) M APYrMX Llenen KoHTponnepa.

Ona nutaHnMs OWCKPeTHbIX BXOAOB (4aTYMKOB) M BbLIXOAOB  (Harpy3ok) TpebyeTcsa BHellHee
HecTabunmavpoBaHHoe HanpskeHne 24B MOCTOAHHOro Toka. [na muTaHWMsA aHanorosoro Bbixoga TpebyeTtcs
BHeLLHee cTabunmanpoBaHHOe HanpshkeHne 24B NOCTOSHHOIO TOKa.

BHELUHWI NCTOYHMK

amtorg.com.ru

autanns =20 28B/10mA | KB3-24-10 nuTaHusa =24..28B/40mA
\ + 1 L +|
|_| 17| +24V [¢ |
2
18
+ Hatunk 1| 3 +AO2
19 —| i—'
|_| 4 RH
DaTunk 2 20 <
+ 5
[N
B :
+ OaTunk 3 7 E
3
C :
Oatunk 4 %
MTP-8
KB3-24-10 MP-51-05

| - +DI

-\;2]--1 \!/ R Bxog DI
/\—/j

\ -
] |
Boixog DO
: Harpyska : A
<

(J =

—»| +DO \

AT )

PucyHok 5.3.2.6 - lNodknoyeHue cueHanoe mModyns pacwupeHusi MP-51-05 ¢ noMowbto KriemMMHo-
6104Ho20 coeduHumerns K63-24-10

MpumeyvaHus.

1. TlpyM nogknYeHUn WHOYKTUBHBLIX Harpy3ok (pene, nyckaTenu, KOHTaKTopbl, coneHouabl U T.n.) K
OMCKPETHBIM TPAH3UCTOPHBLIM BbIXOA4AM KOHTPOIepa, BO U3bexaHue Bbixoaa U3 CTPOs BbIXOAHOMO TPaH3ucTopa ms-
3a Gomnbloro TOKAa CaMOWHAYKUMM, MapannenbHo Harpyske (obmoTke pene) HeobxoguMmo ycTaHaBnuBaTb
G6rokmpytowuii avoa VD — cM. cxeMy nogknoveHus. BHelHWI anoa ycTaHaBnMBaTth Ha KaXa0M KaHarne, K KoTOpoMy
NOAKI0YEHA NHAOYKTMBHASA Harpyska.

Tun yctaHaBnuBaemoro anogda KO209, KO258, 1N4004...1N4007 vnu aHanorMyHbIin, paccuMTaHHbIA Ha
obpaTHoe HanpsixeHne 100B, npsamoi Tok 0,5A.

2. TllonoxeHue nepemMblyek XP3 Ha Moayne pacluMpeHnin Anst HACTPOMKKM aHanoroBoro Bbixoda npuBeaeHo
B Tabnuue:

,D,mana30H BbIXOOQHOIo cUrHana [MonoxeHne nepemMbidek Ha modyne paclinpeHusa
0-5mA [2-4], [7-8]
0-20 WA [2-4], [5-6]
4-20 MA [2-4], [5-6]
0-108B [1-2], [3-4]

CwmelleHune BbIxogHoro curHana 4-20MA yctaHasnvMeaeTcs NporpaMMHo.

3. Hewucnonb3yemble KnemMmsbl KNEMMHO-6T04HOr0 COeaANHUTENS He NOAKIYaTb.



000 "AMTOPI™ +7(4722)40-00-02

BHELLHWN UCTOYHNK
nutaxusa =20..28B/10MA

LOuckpeTHble BXoAbl

amtorg.com.ru
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PucyHok b.3.2.7 - lNodkntovyeHue cuzHanos modyns pacwupeHusi MP-51-05 ¢ noMowbro KreMmHO-67104H020
coeduHumerssi Kb3-28P-12, Kb3-28C-12, KE3-28K-12
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Moaknio4yeHne BHELWHUX Lenen moaynen pacwmpexdna MP-51-06

Moaynb paclumpeHms umeet 8 ONCKPETHbLIX BbIXOAOB M 1 aHanorosbii BbIXod, TO ecTb MTP-8 ¢ gaHHbIM
Moayrnem paclumpeHust byaeT umeTb 16 OMcKpeTHbIX BbixogoB (8 6a3oBbix + 8 Ha mogyne paclumpeHus) u 2
aHanorosbix Bbixoda (1 6a3oBbivi + 1 Ha Moayne paclumMpeHust).

Kaxabln ANCKPETHBIN BbIXOA ranbBaHUYECKN U30NMPOBaH OT APYrnX AUCKPETHbLIX BbIXOAO0B U APYrnX Lenewn
KOHTponnepa.

Ona nutaHus BbIXOAOB (Harpy3ok) TpebyeTcs BHelHee HecTabunuampoBaHHOe HanpsbkeHne 24B
MOCTOSIHHOIO TOKa. NSl MMTaHMs aHanoroBoro Bbixofda TpebyeTcs BHeLHee cTabunuanpoBaHHOe HanpsixeHve 24B
MOCTOSIHHOIO TOKa.

BHELLHWN UCTOYHNK BHELWHMI UCTOYHUK
nuTaHust =20..28B/10MA KB3-24-10 nutaHus =20..28B/40mA
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PucyHok 5.3.2.8 - lNodkntovyeHue cueHanos modyns pacwupeHuss MP-51-06 ¢ moMowbio KIeMMHO-
61104H020 coeduHumernsi Kb3-24-10

MpumeyvaHuns.

1. TMpu nNogkMYeHNM WHAOYKTMBHBLIX HAarpy3ok (perne, nyckaTenu, KOHTakTopbl, CONeHouabl W T.M.) K
OVCKPETHBIM TPaH3UCTOPHBLIM BbIXOA4aM perynatopa, Bo usbexaHue BbiIxoga U3 CTPOsi BbIXOAHOMO TPaH3uMcTopa ms-
3a OombLIOro TOKa CaMOWMHAYKUWMMW, napannensHo Harpyske (obmoTke pene) HeobxoAMMO YcCTaHaBnMBaTb
6nokupytowmin gnod VD — cM. cxeMy noaknioyeHus. BHelHW gnoa ycTaHaBnvMBaTh Ha KaXAoM kaHane, K KoTopomy
NoAKNioYeHa NHAYKTMBHASA Harpyska.

Tun yctaHaBnusaemoro auoga KO209, KO258, 1N4004...1N4007 vnu aHanorMyHbIi, pacCuYMTaHHbIN Ha
obpaTHoe HanpsixeHne 100B, npamoini Tok 0,5A.

2. TlonoxeHue nepemMblyek XP2 Ha moagyne paclumMpeHnii Ans HaCTPOWKWM aHarnoroBoro Bbixo4a NpuBeaeHo

B Tabnuue:
[nanasoH BbIXOOHOro curHana [MonoxeHne nepembldek HA MOAYNE paclUMpeHUs
0-5mA [2-4], [7-8]
0-20mA [2-4], [5-6]
4 -20 mMA [2-4], [5-6]
0-10B [1-2], [3-4]

CwmelleHune BbIxogHoro curHana 4-20MA yctaHasnvMBaeTcs NporpaMMHo.

3. Hewucnonb3yemble Knemmsbl KNEMMHO-6T04HOr0 COeaANHUTENS He NOAKIYaTb.
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PucyHok 5.3.2.9 - lNodkmoyeHue cueHanos modyns pacwupeHus MP-51-06 ¢ momowibro KinemMMHO-
6ro4Ho2o coeduHumens Kb3-30P-12, Kb3-30K-12, Kb3-30C-12



000 "AMTOPI" +7(4722)40-00-02 amtorg.com.ru

Moaknio4yeHne BHELWHUX Lienen moaynen pacwmpexduna MP-51-07

Mogaynb paclwmpenns nmeeT 3 aHanorosble Bbixoda, To ecTb MTP-8 (c AaHHbIM MoAdynem paclumMpeHust)
6ygeT nmeTb 4 aHanoroBble BbIXOAA.

Kaxgbln aHanoroBbIi  BbIXOL, ranbBaHWYECKM W30ONWPOBaH OT ApYyrMx BbIXOAOB W Apyrux Lenewn
KOHTponnepa. [ns nutaHus aHanoroBbiX BbIXOAOB TpebyeTcs BHellHee CTabuNM3MpoBaHHOE HanpshkeHue 24B
NMOCTOSAHHOrO TOKa.

BHELUHMIN CTOYHUK
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PucyHok 5.3.2.10 - NodkntoyeHue cuzHanos modyrs pacwupeHuss MP-51-07 ¢ noMowbto KIeMmMHo-
6r04Ho20 coeduHumernsi Kb3-24-11
MpumeyaHus.

1. MNonoxeHne nepemblyek J1, J2, J3 Ha moayne pacliMpeHun Ons HacTPOWKM aHanoroBoro Bbixoda
npuBeneHo B Tabnuue:

ﬂmanasoH BbIXOOHOIo CUrHana [MonoxeHue nepemMblveKk Ha mogyne paclmpeHuna
0-5MA [2-4], [7-8]
0-20 MA [2-4], [5-6]
4 — 20 MA [2-4], [5-6]
0-10B [1-2], [3-4]

CMelLieHre BbIxodHOro curHana 4-20MA ycTaHaBnvMBaeTCst NPorpamMmHo.

2. HeVICI'IOJ'Ib3yeMbIe KNnemMmbl KneMMHO-61104HOro coeanHuTena He noaknio4aTb.
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B.4 Cxema nogknioyeHus uHrepdenca RS-485

KnemmHas konogka (K63-16-14, KE3- NnHmna ceasun
30P-11, KB3-30C-11 unn Kb3-30K-11) \ (akpaHupoBaHHasa BUTasa napa)
MpuemonepenaTumk +A /\
RS-485 - o (
O -B *
]
T .-
120 om RGND BbicokoomHas
GND 0_: |_ 3eMnd
MNoakntoyeHne
100 OM BHYTPEHHEro

TepMuHaTopa

PucyHok b.4.1 - PekomeHOyemasi cxema noOKmoYeHuUsi uHmepgpetica RS-485

lMpumeyarus:

1. PekomeHayemon cxemol CoeANHEHUs], C MUHMMAIbHOW CTENEHbIO OTPaXKEeHNs curHana, sBnseTcs cxema
CcoeaMHeHVs B Lienoyky. Bce oTBeTBUTENM Npremo-nepeaaTynkoB, NPUCOeaMHEHHbIE K O4HON obLel nepearoLen
MIMHWK, OOSMKHbI COrNacoBbIBATLCA TOMBKO B ABYX KpalHUX Toykax. [invHa oTBeTBREeHU JOSMKHA ObiTb Kak MOXHO
MEHbLLEWN.

2. HeobxoammocTb aKkpaHMpoBaHua kabenew, no KoTopbiM nepefaeTca MHopmaums, 3aBUCUT OT ASUHbI
KabenbHbIX CBSA3el U OT YPOBHSA NMOMEX B 30HE Npoknaaku kabens.

3. MNpvmMeHeHne 3KpaHMPOBaHHOM BUTON Napbl B MPOMbILUIIEHHbIX YCIOBUSX ABNSETCA NMPEANOYTUTENbHBIM,
MOCKOnNbKy 3To obecrneymBaeT Nofy4YeHne BbICOKOTO COOTHOLUEHWS CUrHan/WyM 1 3alwmTy OT CUMHA@3HON NoOMexw.

Cxema noaknro4veHnsa nHtepcenca RS-485

MpeobpasoBaTtenb nHTepdencos
BlrN-485 (RS232/485), nnn
Brn-52 (USB/485)

L go 1200m
R1
y RS485
R2|:| y :I"
Lo
RGND]
A+ B- A+ B- A+ B- | bo 32 yctpoiicte A+ B-
RS232 nnn USB 01 02 03 31
MTP-8 MTP-8 MUK-25 UTM-22

PucyHok 5.4.2 - OpzaHusauyusi uHmepgelicHoU cesi3u mex0y KOMMbomepoM U peaynsmopamu.

1. K xomnbloTepy MoxeT ObITb MOAKMIOYEHO A0 32 perynsTtopoBs, BKM4as npeobpasoBaTenb UHTEPEENCOB
Brn-485 (brin-52).

2. O6was gnuHa kabenbHOM NMHUK CBSA3M He JoSKHA npeBbiwath 1200 M.

3. B kauecTBe kabenbHOW NMHWMM CBA3WN NPEANOYTUTENBHO UCMONBb30BaTb 3KPAHMPOBAHHYIO BUTYIO Napy.

4. [OnuHa otBeTBNEHUI L, AomkHa ObITb Kak MOXHO MEHbLLEW.
K nHTepdeincHbeiM Bxogam perynaTopoB, pacrnonoXeHHbIM B KpaHUX TOYKax COEAMHUTENBbHOW NIMHUK HEODOXOOUMO
NoAaKMYNTL ABa TepPMUHaNbHbIM peancTtopa conpotmenenvem 120 Om (R1 n R2). MNogknioyeHne pes3ncTopoB K
perynatopam NeNe 01 — 30 He Tpebyetcs. [NoaknioyeHne TepMUHanbHbIX pe3ncTopoB B Gnoke npeobpas3oBaHus
nHtepderico br-485 (Brn-52) cmotpm B PO Ha BrN-485 (BrNA-52). MogknioyeHne TepMyHanbHbIX pe3ncTopoB
B MTP-8 cmoTpu pucyHok B4.1.
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Tabnuua B.1 - CBogHaa Tabnuua napameTtpoB perynatopa MTP- 8

amtorg.com.ru

NMpunoxeHune B - CBogHaA Tabnuua napameTpos
perynatopa MTP-8

Epn- 3HaueH. w
ar
MyHKT n HULbI [Ounana3oH n3aMeHeHus no-
apameTp n3me- Crp. MpumeyaHue
MeHIo usme- napameTpa ymon-
HeHusA
peHusa YaHUHO
YposeHb 2. (P 1d)HacTpoiika napametpos NUM perynsTopos
00 KoadhdumumeHT ycuneHus en. 000,1 - 050,0 010,0 000,1
MWA perynsaTtopa
01 Bpems nHTerpmpoBaHusi Ccexk. 0000 - 6000 0260 0001 0000 — oTkn.
02 Bpemsi CekK. 0000 - 6000 0000 0001 0000 — oTkn.
anddepeHUmpoBaHns
YposeHb 3. (1 1n) HacTpoika napameTpoB aHanorosbix Bxoaos Al1 — Al8*
00 Tvn aHanoroeoro Bxoaa 0000 — nuHenHbIN 0000 0001
0001 — kBagpaTUyecKknn
0002 — TCM 50M
0003 - TCM 100M
0004 —rp.23
0005 — TCI 500, Pt50
0006 — TCI 100r1, Pt100
0007 —rp.21
0008 — nuHeapu3oBaHas Wwkana
0009 — Tepmonapa
nMHeapuanmpoBaHas
0010 — Tepmonapa TXK (J)
0011 — Tepmonapa TXK (L)
0012 — Tepmonapa TXKH (E)
0013 — Tepmonapa TXA (K)
0014 — Tepmonapa TMrM10 (S)
0015 — Tepmonapa TIP (B)
0016 — Tepmonapa TBP (A-1)
0017 — nHTepdencHbIV BBOA
01 HwxHui npepgen pasmaxa TEXH. -9999 — 9999 000,0 Mnagwwin Ecnu n.00 BbiGpaH B
LiKansl en. paspsig nvanasoHe 0002-0007 0010-
02 BepxHuit npeaen pasamvaxa TeXH. -9999 — 9999 000,0 Mnaawwin 0016 TO 3Ha4eHue aTux
LiKarsbl en. paspsag MYHKTOB M3MEHUTb Herlb3sl.
03 MonoxeHne aeuMMmanbHOro 0000, 0000
pasgenuTens 000,0
00,00
0,000
04 MocTosiHHas BpeMeHun CekK. 000,0 - 600,0 000,0 000,1 000,0 — oTkn.
umdpposoro punbTpa
05 MakcumanbHas cekK. 0000 - 0050 3awmTa oT UMNYNbCHbIX
OTMTENBHOCTb UMMNYMbCHOW nomex
nomexwu
06 KonuuecTtBo yyactkoB 0000 - 0019 0000 0001
nuHeapu3aumu Bxoga Al1
07 MeTon TemnepaTypHon 0000 — py4Hasi koppeKums 0001 0001 T=Tuam+Tkop.py4
KOpPPEKLMN BXOOHBIX 0001 — aBTOMaTU4ecKasi (cm.3.08)
curHanoB oT Tepmonap KOppeKuusi (No BHELLHEMY T=Twnam+Tkop.aBT
Aatymky Ai9 Ha KB3-24-17)
08 3HaueHue TemnepaTypbl B TEXH. OT1-99,9 0o 999,9 000,0 000,1 Tkop.py4
peX1Me pyYHOW KoppeKLum en. Mpwn 3.07=0000
BXOZHbIX CUrHanoB ot
Tepmonap
YpoBeHb 4. (F U 1':) Hactponka ¢pyHKLUMOHaNbHbIX 6110koB 1-8*
00 Tun pyHKUMM 0000 — He ucnonb3yeTcst 0000 0001
0001 — pasHocTb (A)
0002 — cpegHee
0003 — BNaxHoOCTb
01 MepBbI napameTp 0000 - Al1 0000 0001 Mart. dyHkuum paboTaioT no
¢byHKUMOHaNbLHOro 61oka 0001 - Al2 MpUHLMMY:
P1 0002 — AI3 1) pasHocTb
0003 - Al4 P1-P2
0004 — Al5 2) cpeaHee
0005 — Al6 (Ali+...+Aln)/(n-i+1),
0006 — Al7 rae i — Homep aHanoroeoro
0007 — AI8 BXOAa NnepBoro napameTpa
02 BTopon napameTp 0000 — Al1 (P1),
cbyHKUMOHanbHOro 6roka 0001 — Al2 n - HOMep aHanoroBoro
P2 0002 - AI3 BXO[a BTOPOro napametpa
0003 - Al4 (P2),
0004 — Al5 3) BNaxHOCTb
0005 — Al6 P1 — cyxon TepmomeTp
0006 — Al7 P2 — BnaxHblih TepmomeTp
0007 — AI8
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NMpoponxeHune npunoxeHus B

MpopgomxeHne Tabnuubl B.1 - CBogHaa Tabnuua napameTpoB perynsatopa MTP- 8

amtorg.com.ru

Epn- 3Hau. w
ar
MyHKT n HULbI [Onana3oH nameHeHusA no- ler n N HMe
MeHIo apawmerp usme- napameTpa ymon- n3me P prmetann
HeHus
peHus YaHUIo
YposeHsb 5. (HolL) Hactponka napameTpos aHanoroebix Bbixogos AO1 — AO4
00 McToyHuk aHanorosoro 0000 — He ncnonb3ayeTcs 0000 0001
curHana ans 0001 — Bxog Al1
ynpaEneK 0003 - sx0n AlE
ikg{'ome'M BbIxoAoM 0009 — MHTﬂep(peﬁCHbm BX0A4
0010 — BbIxoa yHKU. B6rnoka 1
0017 — BbIxoa dyHKL. 6rnoka 8
01 HaganbHos sHadennte | Texn. | -9999 — 9999 0000 | 0001 J:T’:)‘;Kfcﬁ’;’;g%”(';‘im
BXOAHOrO CurHana en. 8.00£0004)
paBHoe 0% BbIXOQHOrO .
curHana
02 KoHeuHoe 3HaueHune TEXH. -9999 — 9999 0100 0001
BXOAHOrO CMrHana en.
paBHoe 100% BbIXOQHOTO
curHana
03 Hanpasnenue 0000 — AO=y
BbIxogHoro curHana AO1 0001 — AO=100%-y
YpoBeHb 6. (/dot) HacTponka napameTpoB AUCKPeTHbIX Bbixogos DO1 — DO38
00 Jlorvka paboTbl 0000 — 0008
BLIXOIHOTO YCTPOIICTRA 0000 - He ucnonbayeTcst (otHocuTensHo MIN—- MAX
DO BbIXOZ, OTKIT; cootBetcTBytowero DO);
0001 — Gonblue MAX;
0002 — meHblLue MIN; =5(8) -->DO cpabortaerT, ecnu
0003 - B 30He MIN-MAX; B KakoM Nnbo kaHane
0004 - B He 30HbI MIN-MAX napameTp BLIAET 33 pamki
0005 — BHe 30HbI npenynpeautensHoun
npeAynpeanTenbHoi 0606LLEHHON (aBapuitHOI1) TEXHONIOTUYECKON
TEXHOMNOrM4YecKkon curHanusaymm CurHanusatsmm
(cm. n. 8.16 - 8.18);
0006 — peseps
0007 — nHTeptencHbIN BLIBOA,
0008 - BHe 30HbI aBapUNHOW
06006LLEHHON TEXHONOIMYECKOM
curHanmsauum (cm. n. 8.19 — 8.20);
01 NcToYHMK aHanoroesoro 0000 — Bxog Al1 0000 0001
curHana gns 0001 — Bxoga Al2
yrnpaBneHus 0002
OVCKPEeTHbIM BbIXoAoM | | ......
DO 0007 - Bxog Al8
0008 — BbIxoa dyHKL. H6rnoka 1
0015 - BbIxoA dyHKL. 6rioka 8
02 Ycraska MIN DO TEXH. B avanasoHe wkanbl 020,0 000,1 C yyeToM geumm.
en. BbIGpaHHOro TMna aHanoroBoro pasfenutens aHarnoroBoro
curHana (cm. n. 06.01) BxoAa
03 YcraBka MAX DO TEXH. B anana3soHe Lwikanbl 080,0 000,1 C yyeTom geunm.
en. BbIGpaHHOro TMna aHanoroBoro pasfenuTens aHarnoroBoro
curHana (cm. n. 06.01) BxoAa
04 'mcTepesunc BbIXOAHOMO TEXH. 0000 — 9999 000,0 Mnag.
ycTtponctea DO en. paspsan
05 [nuTenbHOCTb MMMynbca | Cek. 000,0 —999,9 000,0 Mnag- 000,0 - cratn4eckuit
BbIXOHOTO YCTPONCTBA wni 000,1-999,9 - “mnynbCHbLIN
DO paspsag (AnHamunyeckwin)
06 BesonacHoe nonoxeHve 0000 — nocneagHee nonoxexHne | 0000
BbIXOAHOMO YCTPOWCTBA 0001 — oTkn.
DO B cnyyae oTkasa 0002 — BKrI.
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Eoun- 3Hau.
LWar
MyHKT HUUbI Onana3oH uaMeHeHus no-
MapameTp n3me- | Crp. MpumeyaHue
MEHI0 n3me- napameTpa ymorn-
HeHus
peHus YaHUI
YpoBeHb 7. (£ dot) HacTpoiika napameTpoB AucKpeTbiX BbixogoB DO9 — DO16
00 Jlorvka paboTbl 0000 — 0008
BbIXOAHOrO yCTpoWcTBa 0000 — BbIXOA OTKIT; (oTHocuTenbHo MIN— MAX
DO 0001 — Gonblue MAX; cootsetcTytowero DO);
0002 — meHblue MIN;
0003 - B 30He MIN-MAX; =5 (8) -->DO cpaboraeT, ecnu
0004 - B He 30HbI MIN-MAX B kakom n16o kaHare
0005 — BHE 30HbI napameTp BbINAET 3a paMku
npegynpeauTensHon npeaynpeanTensHon
0606LLEHHOI TEXHOMNOTMYECKOiA (aBapuiiHOW) TEXHONOTUYECKOM
curHanusaumm (cm. n. 8.16 - curHanusauumm
8.18);
0006 — peseps
0007 — nHTepdencHbIN BbIBOA,
0008 - BHe 30HbI aBapUNHOW
0600LEeHHOW TEXHONOrM4YecKkomn
curHanusaumm (cm. n. 8.19 —
8.20);
01 MCTOYHUK aHanoroBoro 0000 — Bxog Al1 0000 0001
curHana gns 0001 — Bxog Al2
ynpaBneHus 0002
OUCKPETHbIM BbIXogoM | | ......
DO 0007 - Bxog Al8
0008 — BbIxoa dyHKL 6roka 1
0015 - BbIxoA dyHKL. 6rioka 8
02 Ycrtaska MIN DO TEXH. B anana3soHe Lwikanbl 020,0 000,1 C yyeTom geumm.
en. BblOpaHHOro Tmna pasaenuTens aHanoroBoro
aHasnoroBoro curHana BXoAa
03 Ycraska MAX DO TEXH. B anana3soHe Lwikanbl 080,0 000,1 C yyeTom geunm.
en. BblIOpaHHOro Tmna pasaenuTens aHanoroBoro
aHaroroBoro curHana BXoda
04 'McTepesunc BeIxogHOro TEXH. 0000 - 9999 000,0 Mnagw
ycTpoiictea DO en. nit
paspsa
05 OnutenbHOCTb UMNynbca | Cek. 000,0 -999,9 000,0 Mnaaw 000,0 - cratnyeckmn
BbIXOOHOrO yCTpoOWcTBa nit 000,1-999,9 - nMnynbCHbIN
DO paspan (aMHaMuyecknn)
06 BesonacHoe nonoxeHue 0000 — nocneaHee 0000
BbIXOOHOrO yCTpoOWcTBa nonoXxeHve
DO B cnyyae oTtkasa 0001 — oTkn.
0002 — Bkn.
YpoBeHb 8. (L E - 1'_) HacTtponka napaMeTpoB KOHTYPOB ynpaBneHus*
00 Twn perynatopa 0000 — nHgukaTop 0000 0001
0001 — 2-X NO3MUMOH
0002 — 3-X NO3NLMOH.
0003 — Na-WnM-perynsitop
0004 — NM-aHanoroBbIi
0005 — NUA-MMNynbCHBbIN
01 Homep aHanorosoro 0000 — Bxog Al1 0000 0001
BxoAa (MCTOMHUK | | .o..ee
aHarnoroBoro curHana) 0007 - Bxon Al8
0008 — BbIxoa -k 6roka 1
0015 - BbIx0g, ¢h-k 6roka 8
02 Tun ynpaBneHus 0000 — obpaTHoEe 0000 E=SP-PV
perynstopa 0001 — npsimoe E=PV-SP
03 CKOpPOCTb AHAMUYECKOWN | TEXH. 000,0 —999,9 200,0 000,1 0 - otkn. C yyetom geumm.
6aJ'|aHCVIpOBKV| 3agaHusa e,ﬂ./MVl pasgenutens on‘ua*
H
04 Bpems mexaHusama Tm cex. 000,0 —999,9 060,0 000,1 [ns umnynbcHoro
unu nepuog NUO-WNM perynatopa
05 MuHuMmanbHas CeK. 000,0 —999,9 000,0 000,1 [ns nmnynbcHoro
ONUTENBHOCTb UMMYyIbCa perynsitopa
TMUH
06 3apepkka Ha BKIIOYEHUE | Cek. 000,0 —999,9 000,0 000,1 [ns nmnynbcHoro
DO B NpoTMBONONOXHOM perynatopa
HanpaBneHun

* MMpu BKMIOYEHUM NUTaHWS, GanaHCMPOBKa HA4YMHAETCS OT TekyLlero 3HadeHus napameTtpa AIN ¢ ckopocTbio 3aaHHol B n.8.3
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Epn- 3Hau. w
MyHKT n HUUbI Onana3oH uaMmeHeHus no- ar c n
MEHI0 apawmerp nsme- napameTpa ymon- | “3me- | Cp. PUME fBiue
HeHuA
peHus YaHUIO

07 30Ha TEXH. 0000 — 9999 0000 HanHebi napameTp
HeYyyBCTBUTENbHOCTM 3-X | en. npeacraBnAeT nonosUHHoE
MO3ULIMOHHOIO 3HayeHue 30Hbl. C y4eTomMm
perynsitopa ileLl,MM. pasgenutena sxoga
(MepTBasi 30Ha)

08 lvctepesuc 2-x, 3-x TEXH. 0000 — 9999 0000 C yyeToM geuum.
NO3NLMOHHOIO en. pasgenutens Bxoga Al
perynsTopa

09 OrpaHuyenne MUH % -9,9-109,9 000,0
AYelikv perynsaTtopa Onsa ML — aHanoroeoro u

10 OrpaHuyerne MAKC % -9,9-109,9 099,9 A — WM perynstopa.
AYelikv perynsatopa

1" Homep auckp.Bbixoga Ha 0-15 0000 0001 [nsa 2-x, 3-X NO3ULNOHHOIO
KOTOpbIV NogaeTcs n NMO-WNM perynatopa
curHan «bOJIbLUE»

12 Homep aunckp.Bbixoga Ha 0-15 0000 0001 [nsa 3-x NO3NLMOHHOrO
KOTOpbI NnogaeTcst perynsitopa
curHan «MEHLIE»

13 BesonacHoe nonoxeHve 0000 - nocnepHee rnoroxexue 0000 0001
BbIXOAA perynatopa B 0001-0%  (oTkr.)
cryyae oTkasa [artyuka, 0002 —100% (Bkn.)

AVHAV CBS3U U 0003 — 6e3onacHoe nonoxeHue
ycTaHaB-nvBaemoe
N3MepUTENbHOro KaHarna onb3oBaTenem

14 3HayeHne 6e3onacHoro % 0,0 —099,9 000,0 000,1
MONOXEeHUS
yCTaHaBnMBaeMoro
nonb3oBaTenem

15 Tvn npepynpeanTensHON 0000 - aBcontoTHas 0000 0001
curHanusaumm 0001 — nesnaumoHHas

0002 — abcontoTHas ¢
3anoMmHaHnem

0003 — pneBmnaumoHHas ¢
3anoMmmMHaHnem

16 YcTtaBka "MUHUMYM" TEXH. -9999 no 9999 C yyeTom aeumm.
npe,uynpe,uMTeanoﬁ en. pasgenutens Bxoga Al
curHanusauum

17 YcTtaBka "Makcumym" TEXH. -9999 no 9999 C y4eToM feuum.
npe,uynpe,uMTeanoﬁ en. pasgenutens Bxoga Al
curHanusauum

18 nctepesuc TEXH. 0000 po 9999 C yyeToM feuum.
TEXHOMOrMYECKOV en. paspenuTens sxopa Al
curHanusaumm Ana asapuition n

npegynpegutesibHon curHan.

19 YcTaBka "MUHUMYM" TEXH. -9999 no 9999 C yyeTom peunm.
aBapwiiHom en. pasgenutens sxoga Al
curHanusauum

20 YctaBka "mMakcumym" TEXH. -9999 po 9999 C yyeTom peunm.
aBapuiHom en. pasgenutens sxoaa Al
curHanusauum
YpoBeHb 9. (n'_ 1~ u) Abecumccnbl (X) onopHbIX ToYeK nMHeapusauum Al1 — Al8*

00 Abcuuncca HavyanbHoro % 00,00 — 99,99 00,01
3HayeHus (B % oT
BXOAHOro curHana)

%

19 Abcuucca 19 Touku % 00,00 — 99,99 00,01
YpoBeHb 10. (l'_ nr ‘J‘) OpauvHartbl (Y) onopHbIX Toyek nuHeapu3sauum Al1 — Al8*

00 OpanHaTa HavanbHoro TEXH. -9999 no 9999 0000 Mnag
3HayeHwus (curHan B en. LW
TEeXHUYECKUX eanHuLax paspsg
ot -9999 no 9999)

TEXH.
en.

19 OpauHaTta 19 To4ku TEXH. -9999 no 9999 0000 Mnapg

en. LU
paspan
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LWar
MyHKT Mapametp HUUbI Onana3oH uaMmeHeHus no- name- | c. MpumMeyanme
MeHI0 u3me- napameTpa ymon- | o n
peHus YaHUIO
I |
YpoBeHb 11. (L HL 1) KannbpoBka aHanoroBbix BxogoB Al1 — Al8*
00 KannbpoBka Hynsi TEXH. -9999 no 9999 0000 Mnapg
aHanoroBoro Bxoaa en. wunn
(napameTpa) paspsg
01 Kanmbposka koHLa TEXH. -9999 no 9999 0000 Mnapg
LUKanbl aHanoroBoro en. i
Bxofa (napameTtpa) paspsig
I
YpoBeHb 12. (L 0 ) Koppekuusa aHanoroBbix Bxogos Al1 — Al8*
00 Koppekuus aHanoroBoro | TexH. -9999 — 9999 0000 000,1 Muauumpyet PV=PV+A
BXoaa en.
01 KoadhdpuumeHt TEXH. -9999 — 9999 0000 000,1 Wuguumpyet A
Koppekumm (cmeLleHmne) en.
aHanoroBoro BXoaa
[l
Yposenb 13. (L HL o) KannGposka aHanoroebix Bbixogos AO1 — AO4
00 WHavkaumsa v nsmexexne | % 0-100
COCTOSIHUSI aHarIoroBoro
Bbixoga AO
01 Kannbposka Hyns %
aHanoroBoro Bbixoga AO
02 Kannbposka makcumyma | %
aHanorosoro Bbixoga AO
YpoBeHb 14. (5 95) O6wue napameTpsl
00 CeTeBon agpec (Homep 0000 — 0255 0000 0001 0000 — oTKntOYEH OT ceTn
npubopa B ceTu)
01 CkopocTb 06MeHa 6ut/c | 0000 — 2400 0001
0001 — 4800
0002 - 9600
0003 — 14400
0004 — 19200 0004
0005 — 28800
0006 — 38400
0007 — 57600
0008 — 76800

0009 — 115200
0010 — 230400
0011 — 460800
0012 — 921600
02 Tanm-ayT Kagpa 3anpoca 0004 — 0200 0016 0001
B CUCTEMHbIX TaKTax
1 TakT = 250 MKC

03 Bpemsi uHamkauum CeK. 0001 - 0010 0001 0001
04 KonunuyectBo 0001 — 0008 0008 0001
WHAULIMPYEMBIX KOHTYpOB
yrnpaBnexHusi
05 Mogenb YCO (mopyns 0000 — HeT YCO
pacLumpeHuns) 0001 — MP-51-01

0002 — MP-51-02
0003 — MP-51-03
0004 — MP-51-04
0005 — MP-51-05
0006 — MP-51-06
0007 — MP-51-07

06 Koa nspenus. 89.xx - CnyxebHas nHdopmauus
Bepcusa nporpammHoro Kog 89
obecneyeHus Bepcusi xx (Hanp. 89.28)
o7* Kanu6poska Hyns % CwmelleHune
AaTyvka
TepMoKoMNeHcaumm
08* Kannbposka makcumyma | % Ycunenve
AaTyvka

TepMOKOMNeHcaunmn
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YposeHb 15. (5HuE) CoxpaHeHve napameTpos

00 CnyxebHas

MHopMaLusi
01 3anncb napameTpoB B 0000

3HEpProHe3aBUCUMYIO 0001 — 3anucatb

namsTb

LOAD (L o Hd) 3arpyska napamerpos

00 PaspelueHne 0000

nporpaMMMpoBaHus no 0001 — paspeLueHo

cetn ModBus
01 3arpy3ka HacTpoek 0000

nonb3oBarensi 0001 — 3arpy3uTb
02 3arpy3ka 3aBOACKMX 0000

HaCTPOEK 0001 — 3arpy3uTb

* Homep kaHana, Bxoga Bbibupaetcs knaeuwamm [Nek1] - [NekHd] v BoicBeTnsieTcs Ha uHamkaTopax 1-8.
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pacwwupenns MP- 51-05

Bcero
Homepa nucToB (cTpaHuu) nVCTOB No Bxopsimit Ne
Nam. B ,qoxyM_eHTa CONpoBOXAaloLwero Moan. Data
Vame- 3ame- Ho- LOKyMeH [OKYMeHTa 1 fara
HEHHbIX HEHHbIX BbIX Te
1.17 74 74 ver.89.28 OBbB 23.08.2006
1.18 83 83 ver.89.31 OBb 12.09.2006
1.20 83 83 ver.89.34 OBb 20.09.2007
1.21 84 ver.89.34 OBB 15.10.2007
BunpaBneHHst NOMWUIOK,
1.22 84 ver.89.34 HeTo4HOoCTeN. 3MiHM 3rigHo KCA 11.02.2008
HOBOrO KaTarora.
36inbLueHa KinbkicTb
BapiaHTIB nonepenx.
1.23 84 ver.89.37 | cvrHanisadlil, Bunpasne KcA 17.10.2008
HETOYHOCTi No poboTi
nonepenX. i aBapivH.
curHanisadwii.
VcnpaBneH koa 3akasa,
1.24 84 ver.89.40 WCKIIOYEH MMMYMbCHBIN JTykawuyk 28.09.10
BXOA, UCMpaBreHo P.O
HasHaueHue pernctpa Ne9
OnucaHbl cocTaBHble Npuy
MOAKMHYEHUN BHELLHETO
cMmucTopa MNykaLlyk
1.25 84 ver.89.40 McnpaBneHa cxema YP Oy 5.10.10
nogkntoyeHus MP-51-05 ’
[apaHTUIHBIA CTPOK
yBenu4eH Ao 5 net
[o6aBneHa BO3MOXHOCTb
1.26 83 ver.89.42 | 3arpyxartk 3aBOACKMe Tykawyk 2.11.11
HacTponku. MyHKT MeHIo P.O
«Load»
Mpw BKNIOYEHUN NUTaHUS,
OnHamudeckast 6anaHcumpo-
BKa HauYMHaEeTCs OT TeKyLle-
1.27 83 ver.89.43 ro 3Ha4yeHust napametpa AIN C.B.M 23.05.12
C CKOPOCTbIO 3ajaHHOW B
n.8.3
M3meHeHa cxema
1.28 83 ver.89.43 NOAKMN0YEHNS MOy NS C.B.M 25.02.13
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