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1 BBepgeHue

HacTosiliee pyKOBOACTBO MO 3KchnyaTauuu nNpefHasHayeHo [Ansi O3HAKOMIeHust noTpebutenen c
HasHayeHneM, MogensiMu, MPUHLUMNOM OEWCTBUS, YCTPOWCTBOM, MOHTaXOM, 3KcrryaTaumen n obcrnyxmBaHWeM
perynsatopoB MukponpoueccopHbix MTP-8 (B panbHenwem perynatopsl MTP-8).

Perynsatopel MTP-8 coctosiT n3 6noka perynsitopa v kKneMMHO-6104HbIX COEANHUTENEN.

BHUMAHMUE !

Mepen ucnonb3oBaHWEM M3Oenus, NOXarnynucra, 03HaKOMbTECh
C HaCTOALWMM PYKOBOACTBOM MO 3Kcnnyatauun perynsatopos MTP-8.

MpeHebpexeHne MepaMu NPeAoCTOPOXKHOCTM U NpaBunaMu
aKCnyaTaummy MOXeT cTaTb MPUYMHOW TPaBMUPOBaHMUS MepcoHana unm
noepexaeHus obopyaosaHus!

B cBA3M ¢ noctosiHHOM paboTol MO COBEPLUEHCTBOBAHWIO
nsgenus, NoBbILLIAIOLLIEN ero HageXHOCTb n ynydLiatoLen
XapaKTepUCTUKM, B KOHCTPYKLMIO MOTYT OblTb BHECEHbI HE3HAYUTEIbHbIE
M3MEHEHMS, HE OTPAXXEHHbIE B HACTOSALLEM N3OaHUN.

COKpaLIJ,eHVIiI, npuHATbIE B AAHHOM pyKoBOACTBEe

1. B HauMeHOBaHWsIX MapaMeTpoB, Ha PUCYHKaX, MPU LUGPOBbLIX 3HAYEHUSIX U B TEKCTE WCMOSb30BaHbI
CoKkpalleHusl 1 abGpeBunaTypbl, 03HavarLwme cregytoLlee:

Tabnuua 1.1 - CokpaleHusi 1 abbpeBuatypsbl

Abbpesuatypa NonHoe HaumeHOBaHue 3HauyeHue
(cumBon)

PV nnn X Process Variable M3mepsiemasi BennynHa (KOHTponMpyeMmbin un
perynupyemsbliii napameTp)

SP unin W Setpoint 3agaHHas Touka (3agaHue perynsitopy)

MV unn ' Y Manipulated Variable MaHunynupyemas nepeMeHHas, nepemeHHas
npeacTaBngAoLLas 3Ha4YeHne ynpaBnsaoLLEero
BO3[€EWCTBUSA, NO4ABAEMOrO Ha aHanoroBbIN BbIXOL,
yCTpOUCTBa

Z External Disturbance BHellHee Bo3mMyLLaloLLlee BO3AENCTBUNE

LSP Local Setpoint JlokanbHas (BHYTPEHHsIA) 3a4aHHas TOYKa

Tt Time Bpems, uHTepBan BpeMeHu

Al Analogue Input AHanorosbI BBOA

DI Discrete Input [vckpeTHbIn BBOA

AO Analogue Output AHanorosbIvi BbIBOA

DO Discrete Output [NCKPEeTHbIN BbIBOA

2. B HaMMeHOBaHUSAX YpOBHEN KOHMDUIypauuu perynstopa npuHaThl criefyloline o603HauYeHusl, KoTopble
COOTBETCTBYIOT GyKBam NaTUHCKOro andasuTa:
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3. CocTosiHNS cBEYeHUsI MHOMKATOPOB, YKa3aHHbIX B PyKOBOACTBE, NpmnBeaeHbl Ha PUCYHKe!

CeeTturca

He cBeTuTCA

%

Mwuraet
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2 HasHayeHue. PyHKUUOHASIbHbIE BO3MOXHOCTHU

Perynatopel MTP-8 npenctaBnsitoT COOOM HOBBIM  KNAcC COBPEMEHHBbIX LMEPOBLIX PerynsaTopos.
PEIMYNATOPbI npumeHstoTca Ans ynpaBneHus TEXHONOrMYeCKMMM npoLeccammn B NPOMbILLIIEHHOCTH.

K OCHOBHbIM JOCTOMHCTBaM criefyeT OTHECTU BbICOKOE Ka4eCTBO M HAaAEXHOCTb, MHOrO(YHKLMOHANbLHOCTb
M rMBKOCTb, Maroe 3HepronoTpebrneHme K KOMMaKTHOCTb, MPOCTOTY KOMMOHOBKW, YOOOHOCTb MOHTaxa U
o6CcnyXnBaHus, LUIMPOKNE KOMMYHMKALIMOHHbBIE BO3MOXXHOCTU 1 HEBBLICOKYIO CTOMMOCTb.

Perynatopel MTP-8 npegHasHadeHbl Kak Ansi aBTOHOMHOrO, Tak M Afsi KOMMIIEKCHOrO MUCMOMb30BaHUS B
ACYTI1 B aHepreTuke, mMeTannyprum, XMMU4EeCKOn, NULLEBON WU OPYrMX OTpacnsaX NPOMbLILUNEHHOCTU U HAaPOOHOM
X03AMCTBE, MOrYT WUCMOMb30BaTbCs B CUCTEMAX WHAWKALMKW, aBapuAHOM W nNpenynpeamuTenbHOWM curHanusaumu,
3aLWNTbI 1 BNOKMPOBOK KOMMPECCOPOB, TYPOMH, XONOAUNBHOIO U APYroro TEXHOIOMMYeCcKoro 06opyaoBaHus.

Pezynsmopbl MTP-8 npedHa3Ha4eHbl:

® [N51 U3MEPEHNS 80CbMU KOHTPONMPYEMbIX BXOAHbIX (DU3NYECKMX NapaMeTpoB, CUrHanoB OT AaT4MKOB,
06paboTku, npeobpas3oBaHUs M OTOOPaXKEHUS MX TEKYLUMX 3HaYEeHUW Ha BCTPOEHHOM YeTbipexpaspsiiHOM
LMPOBOM MHANKATOPE;

® NS U3MEPEHWNs BNaXHOCTW, HaxXOXAEHWs pa3HOCTW MapameTpoB M CpeAHero 3Ha4YeHUs HECKOMbKUX
napameTpos;

® perynAaTop B COOTBETCTBUW C 3a4aHHOW NOnb3oBaTenem MorMkon paboTbl COOTBETCTBYIOLLEro KaHana u
napameTpaMmu perynMpoBaHns (OpMUPYeT BbIXOAHbIE CUrHambl YNPaBneHUss BHEWHUMW WCNOMHUTENbHBIMU
mMexaHu3mamu, obecneunBas perynupoBaHne no W[ 3akoHy unu [OWUCKPETHOe perynupoBaHue BXOA4HOrO
napameTpa rno ABYXNO3WLNOHHOMY 3aKOHY;

e perynaTop hopmMupyeT curHanbl ABYXyPOBHEBOW TEXHOMNOIMYECKON CUrHanu3aumm, Ha nepegHern naHenm
UMEINTCA MHAOMKATOPbl ANA CUrHanm3auum TEeXHOMOTMYecKU OnacHbIX 30H (nNpegynpeauTenbHas curHanusaums),
CWrHarnbl NPeBbILLEHNS (3aHWKEHUS) perynmpyemMoro unvm namepsaemMoro napamerpa.

Cmpykmypa pezynssmopa MTP-8 nocpedcmeom KoHghuaypauyuu Moxem 6bImb U3MeHeHa
makum o6pa3om, Ymo 8 pezyrsismope Mmo2ym 6bimb UCMOJIb308aHbI:

- 8 kaHanoB u3mepeHus,

- Ao 16-Tv KaHanoB curHanusauuy BbIXOAa NapaMeTpoB 3a YCTAHOBIEHHbIE Npeaensl,

- A0 16-Tv KaHanoB 3aLMTHOIO OTKIYEHMS,

- 0o 8-mu kaHanoB 2-x, 3-x nosuuunoHHoro, NMA-umnynscHoro, NMAA-WNM perynatopa,

- 0o 4-x kaHanos W[ ananorosoro perynaropa.

Cxema n3mepeHns obrnagaeT BbICOKOW NMOMEXO3aLLUULLEHHOCTbIO M MO3BONSET MOAKM0YaTh K perynstopy
MTP-8 Odamuyuku, koTopble OPMMPYIOT BBLIXOAHOW YHUMDUUMPOBAHHbIN curHan 0-5MA, 0-20MA, 4-20MA,
nogknyaemble No 2-x rpoBOOHOU CXeme BKIIOYEHWsl, Tepmornapbl, a Tawkke TepmonpeobpasoBaTtenu
CONpoTMBNEHNA MO 3-X MPOBOOHON CXeme BKNoYeHud. JluHeapu3dayus u chunbmpayusi U3mepseMbiX 3HaYeHUn
TemnepaTypbl BbINOMAHAITCA LMMPOBLIMK crocobamm.

BHYTpeHHsIA nporpaMmHas namsaTb perynatopa MTP-8 coaepxuT HeobxoarmMoe KONMUYecTBO CTaHa4apTHbIX
YHKUMIA HEOBXOAMMBIX AN YNpaBneHUst TEXHONOrMYeckMMm NnpoLeccaMmm 60MNbLUMHCTBA MHXEHEPHbBIX NPUKNagHbIX
3agad, Hanpumep, TakMxX Kak: cpaBHeHue pesynbTaTa npeobpasoBaHUsi C yCTaBKaMu MUHUMYM WM MakCUMym W
[BYXYPOBHEBYI0 CUTHaNM3aumMio OTKIMOHEHWUI, NporpammHas KanMbpoBka KkaHarnoB Mo BHEWHeMy oGpasLoBOMy
WCTOYHMKY aHanoroBoro curHana, umdposasi unbTpauus, BbIYMCIEHUE PA3HOCTU U CPEOHEro 3HaYeHusi Mexay
3afjaHHbIMU NapamMeTpamMu, BbIYMCIIEHWE BIAXHOCTU U T.M.

Perynatop npeacraensiet coboli cBOGOAHO KOHUrypupyembli KOMNakTHbIA npubop. Monb3oBaTens, He
VUMEILLNIA 3HAHUA U HaBbIKOB MPOrpaMMUPOBaHMSi, MOXET MPOCTO BbI3bIBATb M WUCMOMHATL 3TU (PYHKUMM NyTEM
KoHpurypauun perynsatopa MTP-8. Perynatopbl MTP-8 oueHb rmbkue B ncrnonb3oBaHuu U MoryT GbICTPO U nerko,
M3MEHUB  KOH(pUrypauuo, BbINOMHUTL  BGOMbLUMHCTBO  BCTpeyaemblx TpeboBaHuA W 3agad  ynpaBneHusi
TEXHOMOIMYEeCKUMM NpoLeccamu.

Perynatopel MTP-8 koHdurypupytoTca 4vepes nepedHiol naHenb npubopa wnu 4Yepes ranbBaHU4ecku
pasgeneHHbli nHTepdenc RS-485 (npotokon ModBus) nporpammHbiM naketoM MUK-UHTenekT, 4To Takke
Nno3BOnseT MCrnonb3oBaTb NpMbOp B KayecTBe yAarieHHOro KOHTpornepa npu paboTe B COBPEMEHHbIX CeTHAX
ynpaBsneHus u cbopa nHcbopmaumm.

MapameTpbl kKoHUrypauum perynstopa MTP-8 coxpaHsitoTcs B 3HEproHesaBUCUMONM NamsiTi U npubop
cnocobeH BO306GHOBMTL BbIMOSIHEHWE 3a4ad ynpaBfieHWst Mocrie MnpepbiBaHna HanpsbkeHus nuTaHus. batapes
pes3epBHOro NUTaHWs He UCMONb3yeTCs.
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3 TexHU4YeCcKne XxapakTepUCTUKH

3.1 KonnyecTBO BXOAHbIX U BbIXOAHLIX CUrHanNoB perynatopa MTP-8

Tabnuua 3.1.1 - Konm4ectBo BXOAHbIX U BbIXOAHbIX CUrHanoB 6a3oBov mogenu perynatopa MTP-8 (6e3 moaynsi paclumpeHust)
Mogent perynsitopa AHanoroBbIf [AncKpeTHbIN
BXOZ4 BbIX04, BXOA4 BbIX0A,
MTP-8* 8 1 0 8

MpumeyaHue.
* 6e3 Moayns pacLuMpeHns

Perynatopbl MTP-8 MoryT komMnnekroBaTbCq O4HUM MOOYMEM pacLUMpPEeHus.

Tabnuua 3.1.2 - KonmyectBo BXOAHbIX U BbIXOAHbIX CUrHanoB moaynen pacwupexus YCO MP-51

Mopenb KpaTtkasn AHanoroBbIf OnCKpeTHbIN

Moayns Xapakre- BXoA BbIXog BXopn BbIXo4
pacmpeHus puUcTUKa
MP-51-01 8Dl - - 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 - -
MpumeyaHus.

1. «-» - BX0OA (BbIX0OA) OTCYTCTBYET;

2. O6o3Ha4eHuss Moayns paclumpeHust NnpuHaTo MP-51-xx, rae Xx — Ko MOAyns pacluMpeHus:;

3. [lMckpeTHble BXOAHbIE CUrHarnbl MOTYT UCMONb30BaTbCs Af1si Nepeaayn COCTOSIHUS AUCKPETHBIX A4ATUYMKOB MO
MHTepdeicy.

http://www.microl.ua e MTP-8 ver. 89.41 e [1PMK.421457.203 P3 u3m. 1.25 5.10.2010



10

3.2 TexHNYeCKME XapaKTepPUCTUKN aHaNoOroBbIX BXOAHbIX CUTHaNoOB
Tabnuua 3.2.1 - TexHn4Yeckne xapakTepucTMKM aHanoroBbiX BXOAHbIX CUrHanoB perynstopa MTP-8

TexHU4ecKkan xapaKTepucTuka 3HaueHue
KonunyecTBo aHanorosbIx BXOO40B 8
YHudunumposaHHblie no FOCT26.011-80:
Twn BXOAHOrO aHanoroBoro curHana 0-5MA, RBx=200 Om

0-20 MA, RBXx=50 OMm
4-20 MA, RBx=50 Om
Hanpsi»keHne 0-75mB, 0-1B, 0-10B, Rex He meHee 20 kOm

TepmMonpeobpa3oBaTtenu ConpoTUBIEHUS
(3-x NpoBoAHas cxema BKIOYEHNS)

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

TCM 50M, W140=1,428, -50 ... +200°C

TCM 100M, W100=1,428, -50 ... +200°C

TCM rp.23, -50 ... +200°C

TCM 500N, W100=1,391, Pt50, -50 ... +650°C
TCM 100M, W40=1,391, Pt100, -50 ... +650°C
TCM rp.21, -50 ... +650°C

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

Tepmonapbl no ACTY 2837-94
(FTOCT3044-94, DIN IEC 584-1):
TKK (J), 0 ... +1100°C

TXK (L), 0°...+800°C

TXKH (E), O ... +850°C

TXA (K), 0 ... +1300°C

TMAM10 (S), 0 ... +1600°C

TMAP (B), 0 ... +1800°C

TBP-1 (A-1), 0 ... +2500°C

Paspewaroulas cnocobHoctb ALIM <0,0015 %

[unana3oH nHamkaumm TeXHONMOrM4eckoro napameTpa Ha OT1-9999 o 9999 ¢ yyeToM AeumMmanbHOro pasgenurenst
BCTPOEHHOM LiMdpOBOM MHAMKaTOpE

TOYHOCTb MHAMKALUN 0,01 %

Mpegen gonyckaemon OCHOBHOWN NpUBEAEHHOM NOrpeLHoOCTH <0,2%
M3MEPEHUs1 BXOOHbIX NapaMeTpoB

BrnvsHue TemnepaTypbl OKpyXatoLlen cpeabl He npesbliwaeT * 0,2 %/10°C

Mepuog namepeHus n 06HOBNEHUsI HOPMaUUn Ha aucnnee He Gonee 0,2 cek

Bpems nHamkauum namepeHHoro napameTtpa ogHoro kaHana B | 1 — 10 cek (napameTp nporpaMMmmpyeTcsi)
pexvume LIMKNUYECKON MHANKALWK

[anbBaHW4Yeckasi pa3Bsidka aHanoroBbIX BXOA40B pynnoBasi, 8 BXO4OB ranbBaHW4eCKN U30NUPOBaHbI OT APYrUX
BXO/ZI0B M OCTarbHbIX Lienem
OneKTpuyeckoe ConpOoTUBIIEHNE U30NALMN MEXAY He meHee 20 MOm

ranbBaHU4YeCkn He CBA3aHHbIMW SNEKTPUYEeCKMMU Luensamu
an|60pa Npn HopMalibHbIX KNMMaTU4eCcKnx yCcnoBuax

McnonHeHve nNMHWUKM CBSI3W ANst YHUULMPOBAHbIX CUrHanoB [IByxnpoBoaHasi, paBHOW AMMHbI U OAMHAKOBOIO CEYEHUS
VicnonHeHne NUHWM CBA3W AN TEPMOCONPOTUBIEHNI TpexnpoBogHasi, paBHON ANWHBI 1 OQMHAKOBOIO CeYeHust
[nvHa nuHuM cBsA3W Anst TEPMOCONPOTUBIEHU, HE Gonee 100 m

ConpoTuBneHve NuHUK cBsasun, He Gonee 15,0 Om

Kaxobiti kaHan peeynsmopa MTP-8 moxem 6bimb ckoHgu2ypuposaH Ha nodkmoyYeHue 1obozo dam4yuka,
u3 epynnsl 0OHoMunHbIX. Hanpumep, ece 8-m 6x0do8 Oo/mkHbI bbiMb CKOHGbU2YpUPO8aHbl Ha MOOKIIYeHUe unu
mepmonap, unu mepMoMempo8 CoOMPOMUBIIEHUs, UU MOKO8bIX 0amyuKos.
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3.3 AHanoroBble BbIXOAHbIe CUrHanMbI:

Tabnuua 3.3.1

TexHU4eckasa xapaKkTepucTuka

3HauyeHue

KonunuecTBo aHanoroBbIxX BbIXOAOB:
- B Ga3oBoii Mogenu perynsitopa
- Ha Mogyne pacwupexust YCO

1
KONMYeCTBO - cM. Tabnuuy 3.1.2

Tun BbIXOOQHOIO aHanoroBoro curHana

YHuduumpoBaHHbie no FOCT26.011-80:
0-5 MA, RH <2000 Om

0-20 mMA, 4-20 MA, RH <500 Om

0-10B, RH = 2000 Om

Paspeluatowiasi cnocobHoctb LIAM ans BbIXOA40B:

- B 6a3oBoi Mogenu perynsitopa <0,0015 %
- Ha mogyne pacwupenust YCO <0,024 %
Mpegen gonyckaemon OCHOBHOWN NpuBeAEeHHOM NOrpeLHoOCTH
(hOpPMMPOBaHMS BbIXOAHOIO CUrHarna nocne kanubpoBku Ans
BbIXOZ0B:
- B 623080 MOZEenu KOHTposnnepa <0,2%
- Ha Moayne pacluperus YCO <04 %
3aBMCUMOCTb BBIXOJHOIO CUrHasma oT conpoTvBrexus Harpysku | <0,1 %

BnvsHve TemMnepaTypbl okpyxatoLien cpedbl

He npesblwaeT * 0,2 %/10°C

[anbBaHW4eckas pa3BA3Ka aHanoroeoro Bbixoaa

Bbixog ranbBaHnyecku n3o0nmMpoBaH OT ApYyrnx BbIXo40B U
OoCTanbHbIX Lienen

3.4 AnckpeTHble BbIXOAHbIe CUTHaNbI

B MTP-8 ncnonb3ytotcsi TpaH3UCTOPHbIE, penenHble, ONTOCMMUCTOPHbIE ANCKPETHbIE BbIXOAA, B 3aBMCMMOCTHM OT 3aKasa

KNeMMHO-61104HOro CoeiMHUTENS.

3.4.1 TpaH3ucTOpHbIX Bbixoa. KneMMHO-61104HbIN coeauHuTenb KB3-16-14

Tabnvua 3.4.1

TexHuyeckasn XapakTepucTtuka

3Ha4yeHue

KonunyectBo ANCKPETHbIX BLIXOA0B:
- B 6a3oBoii Mogenu perynstopa
- Ha mogyne pacwupenunst YCO

8
KONMM4ecTBo - cM. Tabnuuy 3.1.2

Twun BbIXoga

OTkpbIThiI konnektop (NPN TpaHsucTopa)

MakcumanbHoe HanpskeHue KOMMyTauum

< 40 B noCTOsAHHOrO TOKa

MakcumanbHbIN TOK Harpy3ku Kaxgoro Bbixoga

<100 mA

[anbBaHWYeckasi pasBsidka QUCKPETHbIX BbIXOO0B

Bbixoabl cBsi3aHbI B rpynny u3 8 BbIXOAOB ¥ ranbBaHNYeckn
N30JTIMPOBaHbI OT APYrnX BbIXOO0B N OCTalibHbIX uenen

Cwrnan nornyeckoro "0"
Cwurnan nornyeckoin "1"

Pa3OMKHyT08 COCTOSAAHNE TPAH3UCTOPHOIO KIko4a
3aMKHyToe COCTOAHME TPAH3UCTOPHOIO KIkKo4a.

Bug Harpysku

AKTUBHAsA, MHOYKTMBHAs

HanpspkeHne BHELHero MCTOYHKKA NUTaHns

HectabunusmposaHHoe, (20-40)B nocTosiHHOro TokKa

3.4.2 PenenHbin Bbixoa. KnemmHo-6n04HbIN coeguHuTenb KB3-30P-11, KB3-30P-12

Ta6bnuua 3.4.2

TexHU4eckan xapaKkTepucTuka

3HauyeHue

KonnuyecTBo ONCKPETHBIX BbIXOOOB:
- B 6azoBon mogenu perynsaropa
- Ha Mogyne pacwupexust YCO

8
KONMYeCTBO - cM. Tabnuuy 3.1.2

Twvn BbIXOAA

[NepekniovaroLme KOHTakTbl pene

MakcmmarnbHoe HanpshkeHne KOMMyTaLMn NepeMeHHoro 220B
(mencrByloLLEE 3HAYEHME) UM NOCTOSIHHOIO TOKa
MakcumanbHbIN TOK HAarpy3ku KaXxgoro Bbixoga <8A

[anbBaHW4eckas pa3BA3Ka ONCKPETHbIX BbIXOO0B

Bbixogbl ranbBaHn4eckm n3o0nmMpoBaHbl Apyr OT Apyra, ot
OPYrnx BbIXo40B U OCTallbHbIX uenew

CwurHan normyeckoro "0"
Cwrnan nornyeckon "1"

Pa3oMKHYTOE COCTOsIHME KOHTAKTOB pere.
3aMKHYTOe COCTOsIHWE KOHTaKTOB perie.

Bug Harpysku

AKTUBHas, NHOYKTUBHAA

MakcmmarnbsHoe noTpebrneHue (o6moTok pene) 8-mu
BKIMIOYEHHbIX KaHanoB OT BHELLHEro NCTOYHMKa NOCTOAHHOIO
Toka 24B

160 mA

Hanpﬂ)KeHme BHELIHEro UICTOYHUKa nNuTaHua

HecTtabunuanpoBaHHoe, (20-28)B nocTosiHHOro TokKa
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3.4.3 Bbixop — TBepAaoTenbHoe (He mexaHu4yeckoe) pene. KnemMmHo-6no4HbIN coeguHuTtenb KB3-

30K-11, KB3-30K-12

Ta6bnuua 3.4.3

TexHU4YecKan xapaKkrepucTuka

3HauyeHue

KonunyectBo ANCKPETHbIX BLIXOA0B:
- B 6azoBon mogenu perynsaropa
- Ha Mmogyne pacwupexus YCO

8
KONMYeCTBO - cM. Tabnvuy 3.1.2

Twun BbIXoga

3ambikaloLme KOHTaKTbI pene

MakcumanbHoe HanpsikeHne KOMMYyTaLMn NnepeMeHHOro 60B makc.

(mevicTByloLLEE 3HAYEHNE) UMM MOCTOSHHOIO TOKa

MakcumanbHbIN TOK HAarpy3ku KaXxgoro Bbixoaa <1 A AC nepemeHHoro Toka,
<1 A DC noctositHHOro Toka

[anbBaHWYeckas pasBsidka QUCKPETHbIX BbIXOA0B

BbIxoabl ranbBaHNY4ecKkn N30nNnMpoBaHb! apyr ot gpyra, ot
OPYrnx BbIX040B M OCTallbHbIX Luenen

CwurHan normyeckoro "0"
Cwurnan nornyeckon "1"

PaGOMKHyTOG COCTOAHME KOHTaKTOB pere.
3aMKHyTO€ COCTOAHME KOHTaKTOB peJsie.

Bug Harpysku

AKTMBHas, NHOYKTUBHAA

MakcumanbHoe noTpebneHne 8-mu BKIMHOYEHHbIX KaHanoB oT
BHELUHEro MCTOYHMKA NOCTOSAHHOIO Toka 24B

160 mA

Hanpﬂ)KeHme BHELIHEro UICTOYHUKa nNuTaHua

HecTtabunuanpoBaHHoe, (20-28)B nocTosiHHOro TokKa

3.4.4 Bbixoa — ontocumucTtop. KnemMmmHo-6no4HbI coeguHutens KbB3-30C-11, KB3-30C-12

Tabnuua 3.4.4

TexHuuyeckasn XapakTepucTtuka

3Ha4yeHue

KonnyecTtBo AMCKPETHBIX BbIXOAOB:
- B 6a3oBo Mmogenu Perynsitopa
- Ha mogyne pacwupeHust YCO

8
KONMM4ecTBo - CM. Tabnuuy 3.1.2

Tun BbiIxoga

ManoMoLLHbI OMTOCMMUCTOP, BCTPOEHHbIV AETEKTOP HYNeBOro
HanpskeHnst a3kl NO3BONSET BKMNOYATb HAarpysKy TOMbKO Npu
MWHMMAnNbHOM HanpspKeHUn Ha Hel (MpedoTBpaLlaeT co3aaHne
nomex B ceTw)

MakcrmanbHoe HanpskeHne KOMMyTaLun NepeMeHHOro Toka
(aencrByloLee 3HaYeHve)

He 6onee 600 B nepeMeHHoro Toka

MakcumanbHbIn ToK Harpysku Kaxagoro BbiXxoga

- He 6onee 50mMA

- B umnynbscHom pexwume vyactoton 50y ¢ ANMTENbHOCTBIO
umnynbca He 6onee 5mc — go 1A

- MNuKoBbIN TOK Neperpysku ¢ ANUTENbLHOCTLIO nMnynbca 100MKe
n yactoTtoin 120 umn/cek — go 1A

[anbBaHW4eckas pa3BA3Ka ONCKPETHbIX BbIXOO0B

Bbixogbl ranbBaHn4eckm n3o0nmMpoBaHbl gpyr OT Apyra, ot
APYrnx BbIXO040B N OCTallbHbIX uenew

CwurHan normyeckoro "0"
CwurHan normnyeckon "1"

OTKIMYEHHOE COCTOSIHME cuMucTopa
BkntoyeHHoe cocTosiHve cuMncTopa

Bug Harpysku

AKTUBHas, NHOYKTUBHaA

MakcumanbHoe noTpebneHne 8-mu BKITHOYEHHbIX KaHanoB oT
BHELLHEro MCTOMHMKA NOCTOAHHOro Toka 24B

160 mA

HanpspkeHne BHELHero MCTOYHMKA NUTaHns

HectabunusmposaHHoe, (20-28)B noctosiHHOro Toka

3.4.5 [iInckpeTHble BXOAHbIe CUTHanbI

Tabnuua 3.4.5

TexHU4eckaa xapaKkTepucTuka 3HayeHue
KonnuecTBo ANCKPETHBIX BXOAOB:
- B 6a3oBon Mmoaenu perynsaropa 0
- Ha Mogyrne pacwupexust YCO KONMYeCTBO - cM. Tabnuuy 3.1.2
CwurHan noruyeckoro "0" — coctosiHne OTKITKOYEHO 0-7B
CwurHan normdeckon "1" — coctosiHne BKITKOYEHO 18-30B
BxogHoM Tok (noTpebneHve no Bxoay) <10 MA

[anbBaHW4eckas pa3BA3ka ONCKPETHbIX BXOO0B

Kaxabln Bxoa ranbBaHU4eCcKn n3onmpoBaH OT ApYrnx BXxoaos u
OoCTanbHbIX Lienen

anIMe'-IaHI/Ie. ,D,VICerTHbIe BXOAHble CUrHanbl UCNONb3YKTCA AnA nepenadyn COCTOAHUA OUCKPETHbIX OaT4YUMKOB Mo

nHTepdeicy.
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Tabnuua 3.5 — TexHnyeckme xapaKTepUCTUKKN perynsaropa

TexHU4eckas xapaKTepucTuka

3HaueHue

Yncno KOHTYpPOB perynupoBaHusi

8

Bupa perynsatopa

- M — aHanoroBbIv perynaTtop (MakcMmanbHOe KONM4YecTBo — 4 perynsitopa)
- MWL — vMmnynbCHBIV perynaTop

- A — WWM perynsartop

- [IBYXNO3MLMOHHBIN perynsatop

- Tpexno3nLMOHHbIN perynsaTop

Pexumbl paboTbl perynsatopa

py“IHOVI, aBTOMATUYECKUN, C ynpasJjieHMeM OT BEepXHEero ypoBHA

MeTopq ycTaHOBKM 3a4aHHON TOYKU

LmdpoBon

[nana3oH n3MeHeHnst 3aaHHOM TOYKM

COOTBETCTBYET MOMHOMY ANana3oHy U3MepPEeHHs!

KoHTponvpyeMble napameTpbl

n3mepsdaemasa BesiminHa, 3agaHHaa To4ka, COCToaHUe AUCKPEeTHOro Bbixoaa,
COCTOAHME aHanorosoro Bbixoga

MpumeyaHmne. Bce napameTpbl perynatopa MOXHO U3MeHSATb No nHTepdency RS-485 ¢ BepxHero ypoBHs.

3.6 NocnepoBaTenbHbIN MHTepdenc RS-485

Tabnuua 3.6 — TexHuyeckMe xapakTepmcTukv nocnegoBaTenbHoro nHrepdenca RS-485

TexHU4ecKas xapaKTepucTuka

3Ha4yeHune

KoHdpurypauus cetu

MHoroToyeyHas

Konunyectso npvemonepeaaTymkos

32 npuemonepegarymka Ha OHOM CerMeHTe

MakcumanbHasa anuHa nuHUM B npegenax
OAHOro cermeHTa cetm

1200 meTpos (4000 cyToB)

KonnyecTBo akTMBHbIX NepeaaTinkoB

1 (TONbKO OAMH NepeaaTymK akTUBHbIN)

MakcunmanbHoe Konm4ecTBo Y3I10B B CETU

250 ¢ y4eTOM MarucTpanbHbIX yeunureneu

XapaktepucTuka:
- CKOPOCTb 06MeHa/anvHa NHUK CBA3K
(3aBUCUMOCTb 9KCMOHEHLMarnbHas):

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

lMpumeyaHue. Ha ckopocmsix obmeHa cebiwe 100 kbum/c
pekomeHOyemcsi UCros1b308amb IKPAHUPOBAHHbIE 8UMbIE Mapbl.

Tun npuemonepenartymkoB

[vddepeHumanbHbIi, NOTEHUMANBHbIV

Bun kabens

BuTtasa napa, skpaHMpoBaHHas BuTas napa

[anbBaHW4eckasi pa3Bsi3ka

MHTepdenc ranbBaHN4YeCckn N30NnMpoBaH OT BXOA0B-BbIXOAOB M OCTarnbHbIX
uenen

[poTokon cBs3n

Modbus pexum RTU (Remote Terminal Unit)

HasHaueHue nHTepdenca

[nsa koHdurypuposaHus npubopa, AnA MCMONb30BaHNS B Ka4eCTBe yAaneHHoro
yCTpomncTBa Npn paboTe B COBPEMEHHbIX CETAX ynpaeneHus n cbopa
MHopMaLun (Npuema-nepegadm KOMaHa U AaHHbIX)

3.7 dneKkTpnyeckue AaHHbIe

Tabnuua 3.7 — TexHNYecKkMe xapakTePUCTMKN IMEKTPONUTaHNs

TexHuyeckas XapaKTepucTuka

3HauyeHue

OneKTponuTaHue (NOSKMoYEHNe K ceTu)

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

[MoTpebnsiemas MOLHOCTb

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

3awmTta aaHHbIX

EEPROM, cerHeTtoanektpmyeckas NVRAM

MNopgknoyeHue

C 3agHel CTOpPOHbI Npubopa ¢ MOMOLLbI pa3dbeMa-KNneMmbl.
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3.8 Kopnyc. YcnoBus akcnnyatauuu

Tabnuua 3.8.1 - YcnoBus akcnnyaTauum

TexHU4ecKas xapakTepucTuka

3HavyeHue

Twn kopnyca

Kopnyc A4 YyTONJ1€HHOro LMTOBOro MOHTaXa

Pa3amepbl poHTanbLHOM pamMku

96 X 96 MM

MoHTaxHas rnybuHa

190 MM max

Bblpes Ha naHenu

9298 x 92°%% MM

Kpennexue kopnyca

B anekTpowmTtax

Pabo4yas Temnepartypa

ot mmHyc 40 °C po 70 °C

Temnepatypa xpaHeHus (npegesibHas)

To xe

Knumartuyeckoe ucnomnHeHue

ucronHeHue rpynnbl 4 cornacHo MOCT 22261, Ho ansa paboTsl Npu Temnepartype
oT MuHyc 40 °C go 70 °C

ATMOCepHoe AaBneHne

ot 85 no 106,7 klMa

Bnbpauwms

mcnonHeHue 5 cornacHo FOCT 22261

NomeleHne

3akpbIToe, B3pbIBO-, NoxapobesonacHoe.

Bo3gyx B NOMELLEHUN He JOMMKEH CoaepXKaTh Mbif U MPUMECK arpeCCUBHbIX
NapoB ¥ ra3oB, BbI3bIBAIOLLMX KOPPO3MIO (B YaCTHOCTM: ra3os, CoAepKaLlmx
CEPHUCTbIE COEANHEHUS UM aMMUaK).

[MonoxeHue npy MOHTaxe JToboe
CTteneHb 3awmnThl 1P30;

KnemmHo-6no4Hble coeauHutenu IP20 no FOCT 14254-96
Macca <1,0 kr

Tabnuua 3.8.2 — NabapuTHble pa3mepbl KNEMMHO-6M104HbIX cCoeauHuTENnen

FabapuTHble pa3Mepbl KNEMMHO-61104HbIX coeauHUTEenen 3HauveHue (BxLLxT), mm
CoeanHutenb knemmHo-6noYHbIn KB3-30P-11-0,75 86 x 141 x 45
CoeanHutenb knemmHo-6noyHbIn KB3-30C-11-0,75 86 x 141 x 45
CoeaunHuTenb knemmHo-6novHbIn KB3-30K-11-0,75 86 x 141 x 45
CoeanHuTenb KnemmMmHo-0noYHbin Kb3-24-17-0,75 71 x 87 x 30
CoeguHuTenb KneMMHo-6504HbIn KB3-16-14-0,75 52 x 65 x 30
CoeanHutenb knemmHo-0noYHbIn KB3-24-10-0,75 72 x 87 x 30
CoegunHuTenb kneMMHo-6n04HbIn K63-24-11-0,75 72 x 87 x 30
CoeaunHuTenb knemmHo-6novHbIn KB3-30P-12-0,75 86 x 141 x 45
CoeauHuTenb knemmHo-6noyHbin KB3-30C-12-0,75 86 x 141 x 45
CoeanHuTenb knemmHo-6novHbIn KB3-30K-12-0,75 86 x 141 x 45
CoeanHuTenb kKnemmMmHo-0noYHbIn KB3-28P-12-0,75 86 x 116 x 45
CoepguHuTenb kneMMHo-6n04HbIn KB3-28C-12-0,75 86 x 116 x 45
CoeanHuTenb knemmMmHo-6noYHbIn KB3-28K-12-0,75 86 x 116 x 45
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4.1 O6bem noctaBku perynsatopa MTP-8

4 KoMNNeKTHOCTb NOCTaBKM

Mopenu perynatopa MTP-8

Tabnuua 4.1.1 - O6bem noctaeku perynstopa MTP-8

O603Ha4yeHne

HaumeHoBaHue
ba3oBbI KOMNNEKT

Konu-
4ecTBO

MpumevaHue

MNPMK.421457.203

Perynsatop MMKponpouecCopHbIn
MTP-8

1

CornacHo 3akasa

NPMK.426419.217

CoeanHuTenb KNEMMHO-61T04HbIN
KB3-24-17-0,75

*

NPMK.426419.114

CoeanHUTENb KNEMMHO-6M0YHbIN
K53-16-14-0,75

NPMK.426419.511

CoeanHuTenb KNEMMHO-61T04HbIN
KB3-30P-11-0,75

NPMK.426419.512

CoeanHuTenb KNeMMHO-61T04HbIN
KB3-30C-11-0,75

NPMK.426419.513

CoeanHUTENb KNEMMHO-6M0YHbIN
KB3-30K-11-0,75

1 WT. No oTAenbLHOMY 3aKasy
nnsa 6asoBort moaenu

NPMK.426419.210

CoeanHuTenb KNEMMHO-61T0YHbIN
KB3-24-10-0,75

NPMK.426419.211

CoeanHuTenb KNeMMHO-61T04HbIN
KB3-24-11-0,75

NMPMK.426419.406 CoeanHuTenb KNeMMHO-6104YHbI *
KB3-28P-12-0,75

NMPMK.426419.407 CoeguHuTenb KNeMMHO-604YHbIN *
KB3-28C-12-0,75

MPMK.426419.408 CoeanHuTenb KNeMMHO-65T04HbIN *

K53-28K-12-0,75

NPMK.426419.514

CoeanHUTENb KNEMMHO-6M0YHbIN
KB3-30P-12-0,75

NPMK.426419.515

CoeanHuTenb KNEMMHO-61T04HbIN
KB3-30C-12-0,75

MNPMK.426419.516

CoeanHuTenb KNeMMHO-65T04HbIN
KB3-30K-12-0,75

1 WT. No oTAenbHOMY 3aKa3sy
AN MoAayns paclwmnpeHns

NPMK.421457.203 IC

Macnopt

NPMK.421457.203 P3

PyKOBO/J,CTBO no akcnnyartauun

1 3K3. Ha No6Goe KONMYECTBO PerynsaTopos
npv NocTaBke B OOWH agpec

232-202/026-000

Pasbem ceteBon

231-131

Pblyar MOHTa)HbI ANst CETEBOro
pasbema

236-332

Pblyar MOHTa)HbI ANst KNeMMHO-
ONOYHbIX coeanHUTENEN

1 wr. Ha 1 KB3

* moctaenseTcsa no oTAenbHOMY 3aKasy

Tabnuvua 4.1.2 — KnemmHo-61104HbIE COEAVHUTENW ANst MOAYNEN pacLUMpEHUs]

Kparkasn KnemMMHO—6n04Hble COEAMHUTENN U COOTBETCTBYHOLLME UM TUMbI BbIXOAOB
Tun moayns xapakrepu-
paclumMpeHus cTnka . Lo - Bbixog c
BXOA0B- TpaH3UCTOPHbLIN PenenHbin CMMUCTOPHbIN
YCO TBepAOTeNbHUMU
BbIXOO0B BbIXOA, BbIXOA, BbIX0OA, ene
Moaynsi P
MP-51-01 8Dl KB3-24-10-0,75 - - -
MP-51-02 4DI1+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+1AO KB3-24-10-0,75 - - -
MP-51-05 4DI+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 KB3-24-10-0,75 | Kb3-30P-12-0,75 | Kb3-30C-12-0,75 | KB3-30K-12-0,75
MP-51-07 3A0 Kb3-24-11-0,75 - - -

MNpumeyaHne. OGoO3HAYEHNS MOAYNA paclUMpeHns NPUHATO MP-51-xx, rae XX — Kog MOAYSA pacLUMpeHust.
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4.2 Mopgenu Perynatopa MTP-8
3aka3s Perynsatopa MTP-8
O603HayvyeHue npu 3aKase: MTP-8-NN-AA-BB-DD-E-MM-LLLL-RST-U

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

AA - xon Bxoga:
01 - (0-5) mA, 02 - (0-20) MA, 03 - (4-20) mA, 04 - (0-10)B
05 - TCM 50M, W100=1,428, -50°C... +200°C
06 - TCM 100M, W400=1,428, -50°C... +200°C
07 - TCM rp.23, W1g0=1,426, -50°C... +180°C
08 - TCIN 5001, W1¢0=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 - (0-75) MB
12-(0-1)B
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 - TIMo (S), 0 ... +1600°C
25-TMNP (B), 0 ... +1800°C
26 - TBP-1 (A-1), 0 ... +2500°C

BB - Tvn n gnvHa knemmHo-61104HOro CoeAMHUTENSA BXOAHBbIX CUrHanoB 6a3oBon Moaenu:
0 - KB3 oTtcyTcTByer,
0,75 - Kb3-24-17-0,75 (umdcpa cooTBETCTBYET CTAHAAPTHOW ANMHE COEAMHUTENS B METPaX).

DD - Tun n anuHa KNeMMHo-61104HOrO coeanMHUTENS BbIXOAHbIX cUrHanoe 6a3oBor mogenu:
T 0 - KB3 oTtcyTcTByYeT,

T 0,75 - ¢ TPaH3MUCTOPHLIMYK BbIXO4aMU KB3-16-14-0,75

P 0,75 - ¢ penenHbiMu BbIxogamu KB3-30P-11-0,75
C 0,75 - ¢ cMMUCTOPHBIMK BbIXOAAMU KB3-30C-11-0,75,
K 0,75 - ¢c TBepaoTenbHbIMU pene KB3-30K-11-0,75.

Bbykea coomeemcmeyem murly 8bIX00HO20 CugHana u murly coeOuHUMmert;:
Lucgppa 0,75 coomeemcmeyem cmaHOapmHoU O5iuHe coeOUHUMEs 8 Mempax;
KB3 3aka3bieaemcsi omOesibHO U 8 cmouMocmb npubopa He exodum.

E - koZ BbIXOAHOIO YHUDULMPOBAHHOIO aHanoroBoro curHana (6asosoi Mogenu):
1-0-5MA, 2-0-20 MA, 3 -4-20 MA, 4 - 0-10B,

MM - koa mogyns pacwwupenns YCO (00...07), cmoTpm Tabnuvuy 4.1.2,
Hanpumep, 03 — moaynb pacwmpenus MP-51-03, npu 00 — moayne YCO oTcyTcTByeT.

LLLL - TMn u anuHa KNeMMHO-61104HOIO CoeanHUTENs Moaynsa pacwmpenusa YCO:

0 - Kb3 oTcyTcTByeT,

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

A 0,75 - KB3-24-11-0,75 ans MP-51-07,

P 0,75 - ¢ penerHbiMn Bbixogamn KE3-30P-12-0,75 ana MP-51-03, MP-51-06,
¢ penenHbiMmu Bbixogamu Kb3-28P-12-0,75 gna MP-51-02, MP-51-05

C 0,75 - ¢ cumuctopHbimu Beixogammn KB3-30C-12-0,75 ana MP-51-03, MP-51-06
¢ cuMmncTopHbiMu Bbixogamu KB3-28C-12-0,75 gna 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

RST — kof BbIXO4HOro aHanNoroBoro curHana mogynen paclumpexus YCO:
roe: R, S, T - KoAbl BbIXOQHOIO aHanoroBoro curHana (CooTBeTCTBEHHO 1, 2 1 3 BLIXOA0B MOAYNSA PACLUMPEHNS):
1-0-5MA, 2 -0-20 MA, 3 - 4-20 WA, 4 - 0-10B,
[ns modyneli pacwupeHusi:
- MP-51-01, -02, -03 u koHmponnepa 6e3 modyns YCO (6e3 aHano2o08020 8bixoda) ykasbieaemcsi KOO -
000
- MP-51-04, -05 u -06 (c 00HUM aHano208bIM 8b1X000M) yKa3bleaemcsi KOO mMoJIbKO repeoeo KaHana - RO0
- MP-51-07 (mpu aHanozoeblx 8bixoda) yka3bleaemcsi KOO ecex mpex kaHanos - RST

U - HanpskeHne nNuTaHus:
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220 - 2208 nepemMeHHOro Toka, 24 - Z4B NOCTOSIHHOTIO TOKa.

BHumaHue! [Mpu 3akase npubopa Heo6xoaMMO ykasblBaTb €ro NofHoe Ha3BaHWe, B KOTOPOM NPUCYTCTBYIOT
XapakTepUCTUKN NOAKMHYaeMbIX AaT4YMKOB, TUM aHANoroBOro BbIXOA4a, Hann4yne n AnvHa KnemmHo-6no4Horo
coeguHuTens.

KB3 3aka3biBaeTCsl OTAENbHO U B CTOMMOCTb NpuGopa He BXOAMT.

lMpumep ucnonHeHusi KJIeMMHO-6/104HO020 coeQUHUMeTIsI:

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 — Mmogenu n ncnonHeHne KneMMHo-6104HbIX coeauHnTenen

2 - AnvHa KneMMmHo-6noYHoro coeamHuTens B Metpax (no ymonyanuto 0,75m).
Hanpumep, 3aka3zaHo usdernue:
Perynatop MTP-8-15-01-0,75-P 0,75-3-03-P 0,75-000-220

Tunbl BxogoB: (0-5)MA, ¢ kneMmHo-6noyHbiMy coeamHutensmu Kb3-24-17, annHa coegunntens - 0,75 w;

Tunbl BbIXOAOB: aHanoroebi Bbixod 4-20MA, OUCKPETHble peneriHble Bbixoabl ~220B/8A, ¢ KNeMMHO-
6noyHbIMu coeauHuTenem KB3-30P-11, anuHa coeanHutens 0,75 m.

Mogynb pacwmperns MP-51-03 (8 onCKpeTHbIX BbIXOAOB) C PENENHbIM KNeMMHO-6104HBIM COeAMHNTENEM
KB3-30P-12-0,75.

Tabnuua 4.2.1 — lNpumep 3akasa MTP-8

KonuuyectBo,
Tun 6nokoB, napameTpbl W,
Perynatop mukponpoueccopHbii MTP-8-15-01-0,75-P 0,75-3-03-P0,75-000-220 1
KnemmHo-6n04HbIN coegnHnTens KB3-24-17-0,75 1
KnemmHo-6n0o4HbIn coegnHntens KBE3-30P-11-0,75 1
Mogaynb pacwmpenns MP-51-03 1
KnemmHo-6no4HbI coeanHutens KB3-30P-12-0,75 1
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5 YcTponcTBo 1 npuHUMN paboTbl

5.1 KoHCcTpyKuusa npubopa

Perynatop MTP-8 coctouT u3 nnacTmMaccoBOro Kopryca, Ha nepegHen naHenu KOTOpOro Haxogutcs
anemMeHTbl 06CcnyXMBaHus (KnaemaTtypa) U MHOUKaUWs, a Ha 3agHen 4YacTn — pa3bembl AN NOAKIIOYEHUS KIEMMHO-
OroYHbIX coeanHUTEnewn, NpeaHasHa4YeHHbIX A1 NOAKIMIYEHNS BHELLHUX BXOOHBIX Y BbIXOOHbIX Lienew.

5.2 MNepenHAA naHenb npubopa

Ons ny4ywero HabnwoaeHNs 1 ynpaBneHus TEXHONOrMYecknm npoueccom perynaropbl MTP-8 o6opynoBaHbl
aKTUBHOW YeTblpexpaspsgHon UndpoBON WHAMKaAUMEA Ons oToOpaXeHusi U3MepsieMOn BEenWYMHbI - AUChnen
MAPAMETP, Homepa BbiGpaHHOro kaHana - gucnnen KAHAJ, HeoGxoamMMbiM KONMYECTBOM KIaBuLl OOCIy>XMBaHUS
N CUrHanNM3aLMOHHbIX CBETOANOAHBIX UHAMKATOPOB ANS Pa3fUYHbIX CTaTYCHbIX PEXMMOB U curHanoB. Knaeuwmn Ha
nepegHen naHenu cnyxat Anst Bblbopa KOHTPONMPYEMOro KaHana, U3MeHEHUs 3aJaHHOM TOYKUN, PEXNMOB paboTbl
perynatopos, Ansi nporpammMmmpoBaHus npubopa u 1.n.

BHewwHwi Bug nepegHen naHenu perynatopa MTP-8 npusegeH Ha pucyHke 5.1.

LOucnnen
NMAPAMETP
Oucnnen
KAHATN CeeToanoaHble
VHAMKATOpbI
(curHanusauus
OTKIOHEHUSI NapameTpa)
MHoukaTopsbl
COCTOSIHUS
perynsartopa
.............................................. KnaBuium nsmeHeHusi
3Ha4YeHu NnapameTpoB
Knasuwn -
Bblbopa kaHana

Knasuium ornepartuBHOro

ynpaBneHus
PucyHok 5.1 - BHewHul sud nepedHeli naHenu peaynsmopa MTP-8
5.3 HasHauyeHue aucnneeB nepegHen naHenu

e ucnnen NAPAMETP * B pexume PABOTA uHAMUMPYET 3HA4YeHUEe WU3MEpPSIEMON BENUYMHBI (3HaYeHune

3aaHHOM TOYKM UMK 3HaYeHne BbIxoda perynsatopa) BelbpaHHoOro kaHana.
B pexume KOHOUIYPUPOBAHME wHOvumpyeT 3HayeHne  BbIGpaHHOro

napameTpa.
e Nlucnnen KAHAI B pexuwme PABOTA wuHavuvpyeT B 1-M paspsifie COCTOsHME (PU3NYECKOTO
OMCKPETHOro BbIxoda perynatopa (BkMOYeH: “ 7 unu oTkmoyeH: “ 7). Bo 2-m

paspsife - HoMep BbIOpaHHOro KaHana ynpasneHns Unv UHAMKaLun.
B pexvume KOHOUTYPUPOBAHWE wHOMuMpyeT HOMEpP YPOBHS WM HOMEpP
napameTpa KoHuMrypaummu B ABYyX paspsifax.

*MpumeyvaHus.

1. Tak kak B perynstope oTpabaTbiBaeTcs pyHKLUNS HEAOCTOBEPHOCTU AaHHbIX, TO Ha aucrnee NAPAMETP Bo3MOXHO
nosieneHve coobuieHns «ErXX», rae XX — Homep aHanorosoro Bxoga (ecnu ot 0 (1-i aHanoroBbIi BxoA) Ao 7 (8- aHanorosbIv
BXOZ)) unn Homep pyHKUMOHanbHoro 6noka (ecnu ot 08 oo 15), 4To NogpasymeBaeT BbIXOA CUrHana gartyvka 3a HOMUHarbHbIE
rpaHnLbl UNu oWwnbKy dyHKUMOHanbHoro 6noka. Hanpumep, HamMHoro meHbLue 4MA nn6o HamHoro Gonbe 20MA (onsa gaTymka 4-
20MA), Unu 3a rpaHnLibl BO3MOXHOMO 3HAYEHNS1 CONPOTUBIEHUSI.

2. Tak xe, ecnu ansa kaHana BbibpaH MW perynsatop, To nocrne HaxaTtus kHonku [3Had A] wnu [3Hay V] MOXHO
yBuaeTb 3HadeHve (XX, X) B % BbixoaHou syenku ML perynsatopa B Buge «o XX, X».
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5.4 HasHa4yeHMe cBeTOAMOAHbIX MHOUKaTOpPOB

e Unpgukatop MAX

e Uupgukatop MIN

e UHaukaTtop IHT

e Unpukatop PYY

e Uupgukatop 3B

e UHaukaTtopbl 1... 8
"CUFHANI3ALIA"
00000000

CeeTutcs, ecnu 3HaveHue M3MepPSEMON BENUYNHBI Ha Bbl6paHHOM KaHane npesblllaeT
3Ha4YeHne yCctaBkun npenynpeuMTeanoﬁ curHanusaumm otknoHeHns MAX.

CeeTutcs, €cnm 3HadyeHue M3MEepseMOr BENWYMHbI Ha BbIOpAaHHOM KaHane MeHblue
3Ha4YeHUs ycTaBku npeaynpeaMTensHon curHanmsauum otknoHeHnsa MIN.

MwuraeT, ecnu nponcxoanT nepegaya AaHHbIX Mo MHTEPKENCHOMY KaHany CBA3MW.

CeeTtutcs, ecnu Bbl6paHHbll7l KOHTYp perynmpoBaHna HaxoOAUTCA B pPYYHOM pexunme
ynpaBneHunda, U He CBEeTUTCA, eclun Bbl6paHHbIl7I KOHTYp perynnpoBaHuAa HaxoOuTcA B
aBTOMaTM4YeCKOM pexnme ynpaBreHUs.

CeeTnTCA, ecnu perynstop HaxoguMTCA B peXuMe pefakTUpOBaHWS 3adaHHOM TOYKM
BbIOpaHHOrO kaHana perynupoBaHus. 3HayeHue 3agaHHOW TO4YkM OTobpaxaeTcs Ha
aucninee NAPAMETP.

B pexxume PABOTA:

o CBeTOAMOAHBI MHAMKATOP COOTBETCTBYIOLIErO KaHana mu2aem, ecnv npousoLsio
cnepytolee cobbiThe:

- cpabaTbiBaHue npeaynpeauTenbHON TEXHOMOMMYECKONn CUrHanusauuy no npeBbILEHNIo
UNN 3aHKEHMIO 3mepsiemoro napametpa (curHanusauus MIN, MAX).

e (CBeToOMOAHBIN MHOUKATOP COOTBETCTBYHOLLEr0 KOHTypa ceemumcs (nepecmaem
Mu2ams), ecnv onepaTtop Keumuposasn cobbiTve, myTeM Bblbopa COOTBETCTBYHOLLErO
KOHTYpa ecnu TUM TEXHOMOrM4eckow curHanusauuym 6e3 3anoMMHaHWA WK C MOMOLLbIO
knaeuwwm [¢'] ecnu TUN cUrHanMsaumm ¢ 3anoM1HaHVeM.

B pexxume KOHOUTYPUPOBAHMUE:
e CBeToAMOHbIN MHAMKATOP NOKasbiBaeT HOMEP KaHana unu yHKLMOHanbHoro 6roka,
OnNsi KOTOPOro NPOUCXOAUT PefAaKTUPOBaHNE NapameTpoB.

5.5 HasHauyeHue kKnaBuL

e KnaBuwa [P/A]

e KnaBsuiwia [3aBa]

o KnaBuwa [A]

e KnaBuwa [ V]

e Knasuwa [¢]

e Knaeuwa [t¥]

o Knaeuwa [NekHT]

o Knaeuwa [NekH{]

HaxaTue knaBuwM Bbi3bIBAET MEPexXof perynstopa Ha BbIGpaHHOM KOHType U3
aBTOMAaTUYECKOrO pexumMa paboTbl B PEXMUM PYYHOrO yrnpaBneHust 1 06paTHO (COBMECTHO C
HaxaTueM knasuwwm [¢], Ana noaTBepxaeHUs BbINOIHEHUs onepaumuy nepexosa).

KnaBuwa npegHasHayeHa anga BbidoBa Ha aucnnent NMAPAMETP 3HaueHusi 3agaHHON
TOYKM perynaropa Ha BblOpaHHOM KOHTYpe (3ajaHuns perynatopy) Ans peaaktmpoBaHust.
Takke KnaBuLLa UCMNONb3yeTcs Ansa NpoBeaeHNsl aBTOKanNMOpoOBKM aHanoroBbiX BXOA0B.

Knasuwn "6onblie", "MeHble". Mpu kaxaom HaxaTum 3TUX KNaBWULLKM OCYLLECTBNSETCSA
yBENUYEHNE UMW YMEHbLUEHNE 3HAYEHWI (3a4aHHOW TOYKW, YNPaBnsoLWEro BO34ENCTBUS
perynatopa, BKIOYEHME  BbIXOOHOTO  OUCKPETHOro curHana ynpaenenus). [pu
YAEPXKUBAHUN KIMABULLM B HaXaTOM MOJSIOXKEHWM YBENUYEHWE 3HaAYeHW npoucxoauT
HenpepbiBHO. Takke knaBuwa npegHasHavyeHa [nns MPOABWXKEHUST MO YPOBHAM U
napameTpam KoHdurypaumu.

MonoTBEPKOEHUA BBINOMHAEMbIX OENCTBMA WM onepauun, Ans dukcaumm BBOAMMbIX
3HavyeHun. Hanpumep, noaTeepXXaeHne nepexoda U3 aBTOMaTtMYecKoro pexuma paboThl B
peXnM py4yHOro ynpaserneHust n obpaTtHo, dmkcauus BBoga U3MEHEHHOW 3a4aHHOWM TOYKM,
KBUTUPOBaHWE CUrHaNM3auumn un T.4.

Knaeuwa npegHasHadYeHa Ons Bbi3oBa MEHI0, a Takke ANs BbiIXoAa U3 pexxuma UsMeHeHu st
napameTpoB B PeXnM BblGopa ypoBHS KOHUIypaLum npy nNporpaMmmnpoBaHum.

KnaeBuwu npegHasHadeHa ONS U3MEHEHUs HOMepa WMHAMUMPYEMOrO KOHTYpa B CTOPOHY
YBENMYEHNSA N B CTOPOHY YMEHbLLEHNSA COOTBETCTBEHHO. [NnNTenbHOE yaepaHne HaxaTton
KMaBWLLM B CTATUYECKOM PEXUME NepeBoauT Npubop B LMKMNYECKUIA PEXUM MHAMKALUM
KOHTYpOB. KpaTKOBpeMEHHOe HaxkaTue KraBWlLM B LMKIIMYECKOM pexume nepeBoauT
npuGop B CTaTUYECKUI PEXUM UHOMKALMN.

Mpu nporpammmpoBaHuM Npubopa KnaBuLK UCTMOSb3YIOTCA ANs BbIGopa HY>XHOro kaHana.
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5.6 CTpykTypHasa cxema perynsartopa MTP-8

Ba3oBbI# KOMMNEKT

AHanoroBbIi BbIxof

MepenHasa naHenb o —>|Z|—> DO1
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(ykasaHa ctpykTypa MP-51-06)

PucyHok 5.2 - CmpykmypHasi cxema peaynsmopa MTP-8

5.7 NMpuHuMn paboTbl perynatopa MTP-8

Perynatop MTP-8, cTpykTypHasi cxema KOTOpOro npuBefeHa Ha pucyHke 5.2, npepacraBnsietr coboi
YCTPOWCTBO M3MEPEHUST 3HAYEHUS BOCbMU BXOAHbLIX MapaMeTpoB, 06paboTku, npeobpa3oBaHms BXOOAHOIO curHana u
Bbl4auy ynpaBnsitoLLnX BO3GENCTBUN.

Perynatop MTP-8 pabotaetr nog ynpaBneHWMEM  COBPEMEHHOIO, BbICOKO  WHTErpUMpOBAHHOMO
MukpokoHTponnepa RISC apxuTekTypbl, M3roTOBNEHHOro no BbiCOKockopocTHoM KMOIN TexHomormm € HW3KUM
3HepronoTpebneHvem. B nocTosHHOM 3anoMmHaloLeM YCTPOWUCTBE pacnonaraetcst 60onbLioe KonmyecTso OyHKLMUIA
ONS pelleHns 3afadvy KOHTPONsS W perynupoBaHus. [locpeacTBOM KOHWUIypUpOBaHWs MONb3oBaTerNb MOXET
CaMOCTOATENbHO HacTpamBaTb PErynsTop Ha peLUeHne onpeaeneHHbIX 3aaad.

Perynatop MTP-8 ocHalleH aHanoro-umMdpoBbiM npeobpa3oBaTenem ¢ KOMMyTauuen, BOCbMUKaHanbHbIM
y3roM  LMPPO-AUCKPETHOTO BbIBOAA, CTOPOXEBLIMW CXeMaMu [fis KOHTPOns LUKMOB paboTbl NporpamMmbl,
3HeproHesasucumon namsateto EEPROM, NVRAM ans coxpaHeHms nonb3oBaTenbCkuX napameTpoB KOHurypauum
W OAHHbIX.

BHyTpeHHAs nporpamma perynatopa MTP-8 dyHKUMOHMPYET C MOCTOSAHHLIM BpeMeHHbIM uuknom (0,2c.). B
Hayane Kaxgoro uukna BHYTpPeHHel paboyei nporpaMMbl CYMTLIBAIOTCS 3HAYEHMS BOCbMW aHanoroBbiX BXOAOB,
npou3BoanTCSA cuuTbiBaHne n obpaboTka knaematypbl (MogaeneHve gpebesra u obHapyxeHWe OOCTOBEPHOCTM),
npMemM KOMaHA W [aHHblX W3 nocrnefoBaTenbHOro uHTepdeinca. [Mpy MOMOWM 3TUX BXOAHbIX CUrHaroB
OCYLLECTBMSIOTCS, B COOTBETCTBMU C 3aNpOrpaMMUPOBaHHLIMKU (DYHKLUMSIMU U NOMb30BaTENbLCKMMU MapaMeTpamu
KOHpurypaummn, Bce pacyeTbl. locne 3Toro ocyLlecTBnsieTcs BbIBO4 WHGMOPMaUMM Ha OUCKPETHbIE BbIXOAbl, Ha
WHOMKALMOHHBbIE 3NeMEHTbl, a TaKk e (WKcauus BbIYUCIIEHHbIX BEMWYMH AN pexuma nepefayu
nocnegoBaTenbHOro MHTepdenca.
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5.7.1 MpuHUMN paboTbl 611oka 06paboTKM aHanNoroBoro Bxopa

Perynatop MTP-8 umeeTt BO3MOXHOCTb MOAKMIOYMTL M NpeobpasosaTb 8 aHanorosbix curHanos. Kaxabiv
aHanoroBebIi cuMrHan wuMmeeT npouenypy obpabotku. [aHHas npouenypa wcnonb3yetca Ansi NpeacTaBneHus
aHanoroBoro curHana B Heobxogumon nonb3oBatento gopme. Ha pucyHke 5.3 nokasaHa cxema 06paboTkm 0gHOro
KaHana aHanoroBoro Bxoaa.

LuezHan
c ALl
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PucyHok 5.3 — briok-cxema obpabomku aHari0208020 exoda

Ha PUCYHKE NPpUHATbIE crneaytouine 0603HaueHus:

1.

®unbTp UMNYNbCHBLIX MOMeX. Vcnonb3yeTca ANs NogaBneHns UMMynbCHbIX nomex. Onpegensercs
napameTtpom 3.05 «MakcumanbHas AnNMTENbHOCTb UMMYNbLCHON nomexu». Ecnu B kakom nubo umkne
M3MEepEeHNsa TEXHOMNOrM4eckoro napameTpa oOOHapyXeHO ero Wu3MeHeHwe, TO npegnonaraertcs
BO3MOXHOCTb [ENCTBUS MOMEXVM U BbIXOAHOW CuUrHan cdopmupyetcs (C y4eToMm ycpeaHeHus
N3MEepUTENbHbIX 3HAYEHWIN) NO UCTEYEHUN YCTaHOBMEHHOro BPEMEHU ANUTENbHOCTN NoMexu. To ecTb,
ecnu AnuTenbHOCTb M3MEeHeHus curHana 6Gonblie 3agaHHOro  Tromexw, TO OTO  U3MEHEHWe
pacLeHnBaeTCs Kak eCTeCTBEHHOE M MPUHMMAaeTCH B AanbHenLwyo obpaboTky ¢ 3agepX Kol BpeMeHN
Tromexn  (PUCyHOK 5.4). Pabota paHHOro dwunbTpa BHOCUT [OMOMHUTENIbHOE TPaHCMOPTHOE
3anasgblBaHne B CUCTEMY PErynupoBaHusi, KOTOPOE pPaBHO Benu4YMHe napameTpa «MakcumanbHas
ONUTENBbHOCTb UMMYNbLCHON Nomexuy». MNo3ToMy Bcerga Hy>KHO CTPEMUTLCS MUHUMU3NPOBATL AaHHbIN
napameTp.

Mopynb HopManusauuu curHana. 3T0T MOAyNb HOPManu3yeT BXOAHOW aHarnoroBbi curHan. BaxHown
yHKUMEN AAaHHOTO MOAYMSA €CTb KOHTPOSib JOCTOBEPHOCTU AaHHbIX. B cnyvae Bbixoga aHanorosoro
curHana Ha 10% 3a AgvanasoH, KOTOPbIA YyCTaHaBnvMBaeTcs Npu kanwbposke npubopa, moaysb
nocbInaeT CUrHam perynsatopy O HeAOCTOBEPHOCTU AaHHbIX B KaHane. [pu 3TOM eCcnu CurHam Huxe
AnanasoHa M3MeHeHWs Ha uubpoBoi aucnneit euisoantes cumeon Err L, a npu npesbiueHnm
AaHHoro auanasoHa - ErrH. B oBoux cnyyasx reHepupyeTcsi cobbiTUE «paspbiB NUHUM CBS3U C
AaTYNKOM.

MapameTpbl kanubposkn. OnpedensloT TOYHOCTb KaHanma W MEHSTCS MpY 3aMeHe AaTyuka unu
nepexode Ha Apyronm Tun gartyuka. [MogpobHee o kanubpoBkax aHanoroBbiX BXOAOB CMOTpUTE B
pasgerne nocBsilLleHHOMY KannbpoBkam.

OKCnoHeHumanbHbn uneTp (PUCYHOK 5.4). PUNbLTP MCNOMb3yeTCA ANS NOAABMEHUS MOMEX, a Takke
Ans nopgaeneHuns «gapebesra» uMHAMKaUMKM (4acTbiX M3MEHEHWN MoKasaHusa uHOuKaTopa u3-3a
konebaHun BxogHoro curHana). Onpegensietcs napameTpom 3.04 «lMocTosiHHas BpeMeHU LUpoBoOro
dunbTpa.

Mogynb maTtemaTudecko 06paboTkm curHanma. ITOT MoAaynb NunHeapusnpyeT u macwTtabupyet
BXOOHOW CWUrHam COrnacHo 3agaHHOW Mnonb3oBaTenieM HOMWHAaNbHOW CTaTUYeCKOW XapaKTepuCTUKu
AaTunka, KOTOPbIV NMOAKMIOYEH K AaHHOMY BXxody. MimeeTcs B BUAY, YTO MMEHHO 3AeCb BblbrpaeTcsa Tun
MOOKMIOYEHHOTO K kaHany pJdaTumka. Takke B 3TOM Mopyfne eCTb BO3MOXHOCTb W3BIeYeHus
KBafpaTHOro KOPHSA M3 BXOAHOro curHana. Nonb3oBaTenb MMeeT BO3MOXHOCTb NIMHeapu3oBaTb CUrHan
no cobCTBEHHOW KPMBOM NHEapU3aLumn.

Tabnuua «koopavHaT nuHeapm3auuu curHana. [aHHas Tabnvua onpegensieT  KOOpAMHaThl
nonbL30BaTeNbCKON NMHeapusaunm, napaMmeTpbl KOTOPOW 3a4aloTCcsa Ha YypoBHE koHdurypaumm 9 n 10.
Mopaynb koppekuun aHanorosoro Bxoda. B atom mogyne curHan, npeobpasoBaHHbIM B NpeablayLmx
Onokax, cmellaeTcsa Ha 3agaHHoe nonb3oBaTteneMm 3HadeHue (n.12.01). 3HaveHue Koppekuum
CYMMUPYETCS C BXOAHbLIM CUrHAaroM Uiv BblYMTAETCA M3 BXOOHOMO CUrHana, B 3aBUCMMOCTM OT 3Haka
Ko3hhULMEHTa KOpPEKLMMN.
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MpumeyaHue:

1. Tpu BbIGOpe TuMna gaTuMka C 3adaHHbIM OManasoHOM M3MepeHus, B Modyne maclutabupoBaHus
CurHana napameTpbl BbICTaBMAIOTCA aBTOMaTUYECKN U UBMEHEHUE X 3abroKMpoBaHo.

2. [pn «mHTepdencHoM BBOAE» HACTOMKM MOAYNSA HOpManu3auum u unbTpoB HE UMEKOT CMbICHa, Tak
Kak curHan no nHtepdeicy nepefaetcs cpasy B MogyInb MaTeMaTnyeckon obpaboTku curHana.
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PucyHok 5.4 — lNpuHyun pobomsl ¢hunibmpa UMyibCHbIX MOMEX U 3KCMOHEeHYUanbHo20 unbmpa

5.7.2 MpuHUMN paboTbl hyHKLMOHaANbLHOro 6roka

Mocne o6paboTkn BxogHoro curHana Ali dopmupyeTcss 3HaydeHue usmepsiemMoln BenuuuHel PVi B
TEXHUYECKUX eauHMLaxX. DTO 3HayYeHue MOXeT oTobpaxaTbCs Ha AMCniee nepefHen naHenu, noaaBaTbCs Ha
aHanoroBbIN BbIXO4 C MpAMbIM M OOpaTHbIM HamnpasfeHWeMm, nodaBaTbCA Ha KomnapaTop, Mnocrne Yero Ha
OUCKPETHBIN BbIX0, a Takke obpabaTbiBaTbCa OAHMM U3 BOCbMU (PYHKLNOHAMNbHbBIX OMOKOB.

B nyHkte meHio 4.00 nonb3oBaTtenb BbiOMpaeT OgHY M3 Tpex MaTemaTuyeckmx (pyHKumn. BosmoxxeH
BapWaHT He UCMNOJb30BaHUSA yHKUMOHanNbHoro 6rnoka (napametp paseH 0000).

Homep penaktmpyemoro yHKLMoHaneHoro 6roka ykasbiBaoT CBETOAMOAHbIE MHAMKATOPbI 1-8.

Kaxabii  yHKUMOHanbHbIM BNok MMeeT Tpu Matematudeckve yHKUMM — pasHocTb (Mexay ABYMS
BblOpaHHbLIMW  BENUYUHAMK), cpedHee 3HayeHne BblOpaHHbIX NapamMeTpoB W BbIYMCMEHWE BMAXHOCTM MO
ncuxomeTpudeckon Tabnuue. Mocne Bbibopa maTtemaTudeckol yHKUMKM, Ha ypoBHM 4.01 nonb3oBaTtenb 3agjaet
napameTpbl P1 1 P2, ¢ koTopbiMn 6yaeT paboTtaTtb BbibpaHHas pyHKLMS.

MaTtemaTtuyeckme yHKUMM paboTatoT 3a TakuM NPUHLMIOM:

5.7.2.1 BbluncrneHue pasHocTu

P1-P2,
roe
P1=PV1... PVS,
P2=PV1... PV8.
5.7.2.2 BbluncneHuve cpegHero
P1+...+P2
0
roe
... - CyMa BXOOHbIX CUrHarnoB Haxo4sLMXCS B rpaHuLax BelbpaHHbIX napameTpoB P1 n P2,
P1=PV1... PVS,
P2=PV1... PVS,

N — KONMYECTBO CYMMMPYIOLLMX BENNYMH.
Hanpumep P1 = PV3 1 P2 = PV7, To cpeHee 3HayeHune 3Toro oyHKUMoHansHoro 6rnoka 6yner:
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PV3+PV4 +PV5+PV6 +PV7
5

Onepaums «BblMUTaAHUA» W «CpedHee» WCrnonb3yeT curHanbel, obpaboTaHHblie ©6nokamu 06paboTku
aHanoroBoro curHana. [ns KOppeKTHOW peanu3auumn AaHHOW (yHKLMM Heobxoaumo cobntopeHue crieyrowero
YCINOBMWS: MapaMeTpsbl LKan (Hayano M KoHel, WKanbl) U AeLMManbHOro pasgenvrenst BXOAOB, UCMOMb30BaHHbIX B
3TUX Onepaunsax, AOMKHbI COOTBETCTBOBATL APYr APYrY, T.€. HACTPOMKM NapameTpoB AOMKHbI ObiTb OAMHAKOBbLIMM.

5.7.2.3 BbluucneHue BnaxHocTun

MTP-8 MOXeT BbIMMCIIATL BNAXHOCTb, kak hyHKUmio napameTpos P1u P2 (¢ = f[P1,(P1-P2)]).

BnaxHOCTb BbluMCAAETCA NMCUXPOMETPUYECKMM METOAOM, KaK 3aBMCMMOCTb MeXAy NOKasaHUsMU CyXoro
TepMoMeTpa 1 pa3HOCTM TemnepaTyp CyXOro 1 BNIaXXHOro TEPMOMETPOB.

Ona nepsoro napametpa P1 dyHKumMoHansHoro 6noka BbIOMpaeTcs aHanoroBbli BXO4 K KOTOPOM
NOAKIOYEH CYXOW TEepMOMETpP, a Ans BTOporo napameTpa P2 dyHkumoHansHoro Grioka aHanorosbli BXOA C
NOAKIMIOYEHHBIM BriaXHbIM TepMomeTpom. Hanpumep, ecnu napameTtp 4.00=[0003], a 4.02=[0004], To cyxou
TepMoMeTp nogknovaetcs k Bxogy Al4, a BnaxHbin k Al5.

Takum o06pasom, PyHKUMSA BNAXKHOCTU MOXeT BbITb NpeacTaBneHa criegyowmm obpasom:

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

Kak u B cbyHKUMM BblUMCIIEHMS pPa3HOCTM M CpedHero, napameTpbl LiKan U AeuMMarnbHOro pasgenutens
0601x BXOA40B AOMKHbI ObITb OAMHAKOBbLIMU.

3HayeHnsa 1 ananasoHbl M3MePAEMON BNaXHOCTU B %, TemnepaTyp u ncuxpometpuydeckas pasHocTb AT
(Teyx-Tenax)’'C npeacraBneHsl B Tabnuue 5.1.

5.7.3 PaboTa aHanoroBbIX BbIXO40B

Perynatop MTP-8 wvmeeT, B 3aBMCUMMOCTM OT 3aka3aHHOW KOHWrypauuu, OT OAHOMo A0 YeTbIpex
aHanoroBbIX BbIXo4oB. KonmyecTBo BbIXOO4OB 3aBMCUT OT MPUMEHAEMOro Moayns pacwmpenuns. MTP-8 nmeet oguH
6a30BbIl aHaNoOroBbI BbIXO[,.

AHanorosble BbIxo4bl MOryT paboTaTb B TaKMX OBYX pPeXUMaX:

1. PeTtpaHcmuccus (Npsmas nepefgada ¢ MmacluTabupoBaHnemM) BXOOHOIO CUrHana Ha BbIXOA;
2. Bbixoa aHanorosoro NO-perynatopa.

Mpn ncnonb3oBaHWM aHaNoroBOro BbIXo4a B pexvMe peTPaHCMUCCUM, UCTOYHMKOM CUrHana MoxeT ObiTb
nobon aHanoroebin BXxo4 WnM BbIxog noboro dyHkumoHanbHoro ©6mnoka. MNpw paboTe Bbixoga B pexumMe
peTpaHCMMCCUM BaXHbIMU MapameTpamu ecTb: «3HadyeHne BXOAHOro curHana pasHoe 0% BbIXOAHOro curHana» u
«3HayeHne BxogHoro curHana pasHoe 100% BbLIXOAHOTO curHana». JTUMKM MapameTpamy [ocTUraeTcs
MaclwTabvpoBaHMe BbIXOQHOIO CUrHana OTHOCWUTENbHO BXOAHOro. TakuM 06pas3om, MOXHO peanusoBaTb BbiBOS
aHanoroBoro curHana, Kotopbln OyaeT noBTOpATb OPMY CurHana MogKMioYeHHOro Ha Bxof 6roka aHanorosoro
BbIBOJA, HO Ha ero onpegeneHHom gunanasoHe. PucyHok 5.5 unnioctpupyeT paboTy aHanoroBoro BbiIBOAa B pexunmMe
peTpaHCMUCCUK.
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Tabnuua 5.1 - 3Ha4yeHus 1 AnanasoHbl M3MepPSeMON BNaXHOCTU, B % 1 TemnepaTr
Y

Teyx, McuxpomeTpuyeckas pasHocTb AT (Tcyx-TBnax), 'C
Clo|1]|2|3|4a|5]6|7|8|9][10{11[12[13]14]15|16]17]18[19]|20(22|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|15
36 |100|94|88|81|75|69|64|59|55|50(45(40|36|32|28|25|21|18|14
38 |100|94|88|82|76|70|65|60|56|51(46|42|38|34|30|27|24|20|17|14
40 |100|94|88|82|76|71|66|61|57|53|48|44|40|36|32|29|26|23|20|16
42 1100|9489 83|77 (72|67 |62|58|54|49|46|42|38|34|31|28|25(22(19|16
44 1100|9489 |83|78|73|68|63|59|55|50|47|43|40|36|33|30(27(24 (21|18
46 |100|94|89|84 |79 (74|69 |64|60|56|51|48|44|41|38|34(31|28|25(22|20|16
48 |100|95|9084 |79 (74|70|65|61|57|52|49|46|42|39|36(33|30 (27|24 (22|17
50 |100|(95|90|84|79|75|70|66|62 (58|54 |50(47|44|41|37|34|31|29|26|24 (19|14
52 1100|(95|90|84|80|75|71|67|63|59|55|51|48|45|42|38|36|33|30|27|25|20 |16
54 1100|{95|90|84|80|76|72|68|64|60|56|52(49|46|43|39|37|34|32|29|27 (22|18 |14
56 |100(95|90|85|81|76|72|68|64|60|57|53|50|47|44|41|38|35|33|30|28(23 (19|15
58 |100|{95|90|85|81|77|73|69|65|61|58|54|51|48|45|42|39|36|34|31|29(25(20(17
60 |100|(95|90|86|81|77|73|69|65|61|58|55(52|49|46|43|40|37|35|32|30(26(22(18|14
62 |100|{95|91|86|82|78|74|70|66|62|59|56|53|50|47|44|41|38|36|33|31(27(23(19|16
64 |100|{95|91|86|82|78|74|70|67|63|60|57|54|51|48|45|42|39|37|34|32(28(24|20|17
66 |100|95|91|86|82|78|75|71|67|63|60|57|54|51|49|46|43|40|38|35|33|29|25|22|18|15
68 |100|95|91|87|82|78|75|71|68|64 (61|58 |55|52(49|46|44|41|39|36|34|30|26|23 (1916
70 |100|96|91|87|83|79|76|72|68 |64 |61|58|55|52|50|47|44|41|39|37|35|31|27|24|20(17
72 1100|96|91|87|83|79|76|72|69|65|62|59|56|53|50|47|45|42|40|38|36|32|28|25|21(18
74 1100|96|92|87|84|80|76|72|69|65|63|60|56|53|51|48|46|43|41|39|37|33|29|26(22(19
76 |100|96|92|87|84|80|77|73|70|66|64|61|57|54|52|49|47|44|42]|40|38|34|30|27 (23|20
78 100|96|92|88|84|80|77|73|70|66|64|61|58|55|53|50|48|45|42|40|38|34 (31|27 (24|21
80 |100|96|92|88|84|80|77|73|70|66|64|61|58|55|53|50|48|45|43|41|39|35|31|28|25|25
82 |100|96|92|88|84|80|77|74|71|67|65|62|59|56|54|51|49|46|44|42|40|36|32|29|26 |23
84 |100|96|92|88|84|80|77|74|71|68|65|62|59|56|54|51|49|46|44|42|40|36|32|29|26 |23
86 |100|96|92|88|84|80|78|75|72|69|66|63|60|57|55|52|50|47|45|43|41|37|33|30(27 |24
88 |100|96|92|89|85|81|78|75|72|69|66|63|60|57|55|52|50|48|46|44|42|38|34|31|28 |25
90 |100|9793|89|85(81(79|75|72|69|66|63|61|58|56|53|51|49|47|45|43|39|35|32|29|26
92 |100|97|93|90|86(82(79|76|73|70|67|64|62|59|57|54|52|50|47|45|43|39|36|33|30|26
94 |100|97|93|90|86(82(79|76|73|70|67|65|62|60|57|54|52|50|48 |46 |44 (40|37 |33|30|27
96 |100|97|93|90|87|83(80|76|73|70|68|65|62|60|58|55|53|51|48|46|44|41|37|34|31|28
98 |100|97|93|90|87 |83 (80|77 |74|71|68|65|63|60|58|55|53|51(49|47|45|41|38|34|31|28
100 |100|97|93 (90|87 (83|80 |77|74|71|68|66|63|61|59|56|54|52|49|47|45|42|38|35|32|29

MpumeyaHune: Heobxogmmo cobnogaTe NpaBUNbHOE NOAKIKOYEHNE CyXOro U BNaXHOro TepMoMeTpa.

HemosHUK b0k
aHano20b020 CUZHIa oopaoomku A0 Brixod AD
3
— 0% V' N % duama-
S
mex. ed 30Ha A0
N
)

PucyHok 5.5 — Paboma 6r10ka aHar0208020 8b1800a 8 pexume pempaHcMuccuu

Kak BuaHO 13 pucyHka 5.5 6nok o6paboTkM HOpMUpYyeT BXOAHOW CWrHan, npuBoAas ero B gvanasoH 0 —
100% BbIXOOHOrO curHana. B 3aBMCMMOCTM OT TNa BLIXOAHOrO CUrHana 3aTo OyAeT BbipaxaTbCs B 3NEKTPUYECKMX
curHanax Ha knemmax KB3. Hanpumep, aHanoroBbivi Bbixod umeeT kanubpoeky 0 — 10 B. B atom cnyvae npwu
curHane 50% w3 6noka obpabotkm AO Ha knemmax KB3 yctaHoBuTca HanpsixkeHue 5B.
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M3 pucyHka 5.5 BugHo paboTy napameTpoB «3HadeHWe BxofHoro curHana pasHoe 0% BbIXOLHOMO
curHana» u «3HadeHne BxogHoro curHana pasHoe 100% BbiIxogHOro curHana». f[laHHble napameTpbl nsobpaxeHsl
Ha PUCYHKE NMYHKTUPHBIMU NMUHUAMK B 6rioke obpaboTkn AO. Takum o6pa3omM, Ha aHanoroBbIN BbIXO4 MOXHO NoAaThb
TOSIbKO MHTEPECYIOLLYIO YaCTb BXOLHOMO CUrHana.

Mpyn 1cnonb3oBaHUM aHANOroOBOrO BbiXoAa B pexuMe Bbixoga aHanorosoro MU-perynartopa NCTOYHUKOM
CUrHana ecTb BbIXO[ perynstopa, npuyeM 3aecb HabnogaeTcs CTporoe COOTBETCTBME HOMepa perynstopa U
HOMepa aHanoroBoro Bbixoga. Takum oGpasoM, Nepeblii aHanorosbln Bbixod GydeT paboTaTb B pexume Bbixoaa
MNO-perynstopa TONMbLKO AONs MEPBOro perynstopa, BTOPOW — TOMbKO CO BTOPbIM PErynstopoM, U T.4. 3TO
06CTOATENBCTBO HYXHO YYUTbLIBATL NPU NMPOEKTUPOBAHUMN U NOAKMTHOYEHNUN BHELLHNUX COeOUHEHN.

MepeknioyeHne pexuMoB paboTbl AHANOroBOTO BbIXOAA OCYLLIECTBISAETCH aBTOMaTuU4vecku. [lpu
BKIMIOYEHUU perynaTopa B pexum aHanorosoro [MWMO-perynsitopa, COOTBETCTBYIOLWMIA aHANOroOBbIA  BbIXOA
aBTOMaTMYecKM BKIOYaeTCs B pexuMm paboTbl «Bbixog aHanorosoro [MU[-perynsitopa». Ecnv ke B KOHType
BbiGpaH Noboi Apyroi TWN perynstopa, TO BbIXO4 aBTOMaTuMyecku paboTaeT B pexume «PeTpaHcmuccusi» ¢
yKa3aHHbIM UCTOYHUKOM aHarloroBoro curHana.

MpumeyvaHwue:

1. [NapameTpbl HACTPOWKM paboTbl aHANOroBbIX BIXOAOB CrPyNnNMpoOBaHbl Ha YpoBHE 5;

2. [Ong xoppekTHOW paboTbl aHanoroBble BbIXOAbI A0IMKHbI OblTb OTKanMOpOBaHHbI.

3. PerynaTtop MTP-8 nmeet Tonbko oanH 6a30BbI aHanoroBbii BeixoA,. Ons yBenunyernus konmdectesa AO
NPUMEHSAIOTCA MOAynM paclumpeHus. Heobxogumo crnegutb 3a NpaBWUMbHLIM YKasaHWeM Homepa
MoAyns B napamMeTpax KoHurypauum Mogyrsi.

5.7.4 INoruka paboTbl AUCKPETHbLIX BbIXOAOB

OnckpeTHble Bbixogbl perynatopa MTP-8 umetoT cBoOoOHO KOHUrypupyemyto mnorvky paboTtbl. 370
3HauUT, YTO Nosb3oBaTeslb cam onpeaensieT HasHavyeHre TOro UMM MHOrO OUCKPETHOIO BbIXOAA.

BHuMaHue: Ecnv OMCKPETHbIN BbIXOL 3a4elCTBOBaH B CTPYKType perynartopa B MoboM KOHType
ynpaBneHus, To 4ns AaHHOTo AMCKPETHOrO BbIxo4a Norvka yrnpasneHus He MMeeT 3Ha4YeHust.

[ns amckpeTHOro BbIxoAa, KOTopbiv He ucnonedyetca NMNO-perynatopom, aHanorosbIvi CUrHan NpuxXoauT
BbIOPAHHOrO MNonb3oBaTeNieM WCTOYHMKA aHanoroBoro curHana (6.01). Jdanee no BbibpaHHon noruke (6.00)
o6pabaTtbiBaeTcs ¥ BblAAeT MNOMMYECKUIA HOMb UMM eAMHWLY. OTO 3HayeHWe NoJaeTcsl Ha AMCKPETHbIA BbIXOA,
KoTopbIi hopmumpyeT curHan «Bbikn/Bkny». To ecTb, Ha NOrMke komnaparopa MMeeTCcs BO3MOXHOCTb MOCTPOUTL
OBYX- , TPEX- U MHOFOMO3ULMOHHbIV Perynatop.

Mpumep paboTbl BLIXOOHOTO YCTPOWCTBA MO JIOrMKE ABYXMO3ULIMOHHOIO PEerynsitopa nokasaH Ha pUCYHKe
56n5.7.

DO

BKI

0 . >
00%
A . - - _Tucrepesuc LKana napameTtpa
SP

PucyHok 5.6 — lNpumep pabomel 8bix00HO20 ycmpolicmea 10 fio2uke 0bpaTHOro 2-x Mo3UyUOHHO20 yrpasieHus
n.8.00=0001, n.8.02=0000

DO

BKN

»

b 00%
MMcTepesuc _---~ Sp LWKana napameTpa

PucyHok 5.7 — lNpumep pabomsl 8bix00HO020 ycmpolicmea 10 JI02uKe MPsMOo20 2-X MO3ULUOHHO20 yrpasieHus
n.8.00=0001, n.8.02=0001
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KonuyectBo Mcnonb3yemMblx BXOAOB U BbIXOAOB MOXeT OblTb He oavHakoBoe. [1Ba AUCKPETHbIX BbIxOAa
MOryT UCMOMb30BaTb B KaYeCTBE BXOAHOrO CMrHama oguH M TOT e aHanorosbiii BXoA (Al) n UCNOMHATE Kaxabln
CBOIO MOTMKY po6oThl.

BbixogHOM curHan MoxeT OblTb CTaTUY4eCKMM U UMMNYNbCHbIM (AMHaMUYeckum). BbiGop AnuTenbHOCTH
(Tvna) BbIXOAHOrO curHamna npoussBoauTca Ha ypoBHe 6.05. [InuTenbHOCTb BbIXOAHOrO mMmnynbca pasHas 000,0
COOTBETCTBYET CTAaTUYECKOMY BbIXOOHOMY CUTHanYy.

[na npumepa nMnyrnbCHOrO Bbixoda BbibepeM Nornky paboTbl AUCKPETHOrO BbIXOA4A — MEHblUe YyCTaBKu
MIN (6.00=0002), AnuTenbHOCTb MMMYMbLCHOrO curHana - 3 cekyHabl (6.05=003,0). BbixogHOW curHam npu Takmx
napameTtpax usobpaxeH Ha pucyHke 5.8.

PY %
MIN : .
0 : : t
DOn 4 H i
BT ' 3 cek ' 3 ceK
OTKN o
t

PucyHok 5.8 — Mpaghuk pabombi AUCKpemHO20 ebixoda npu UMIy/IbCHOM murie 8bIX00H020 cuzHaa

5.7.5 MpuHUMN paboTbl TEXHONOrM4YeCKON CUrHanmsauum

KoHTponb Bbixoga TEXHOMOrMYECKOro napaMmeTpa 3a rpaHuubl yCTaBoK NpeaynpeavTensHONn 1 aBapuiiHon
CUrHanm3aumm npou3BOAUTCA ONA KaXAOro KOHTypa oTAenbHO. Kaxabli KOHTYp perynvpoBaHusa MOXET UMETb
WCTOYHMKOM BXOOHOrO curHana nobyro ns namepsembix senmunH PV1 — PV8, nnu Bbixoa dyHKUMOHAMbHBIX 6110KOB
F1-F8.

Heo6xoaMMO NOMHUTB, YTO YCTaBKM CUrHanM3auum Ans noboro KOHTypa ynpasfieHns AOMKHbI BXOAUTL B
rpaH1Lbl pa3Maxa LuKanbl BbIbpaHHOro BXOAHOro curHana.

MTP-8-15 nogaepxuBaeT ABa TUNa curHanmsaumu:

- NpepynpeanTenbHas curHanusaumnst — ucnonb3yeTcs Ans curHanusauum Ha nHgnkatopax MIN n MAX nnm
Ha wnHaukaTopax «CUMHANIBALIA» nepeaHen naHenu perynsatopa, Ha BEpXHEM YpPOBHE, a Takke AN JOrvku
paboTbl ANCKPETHBIX BbIXOAOB Kak 0600LLeHHas npeaynpeanTenbHas TeXHONormyeckas curHanusasums,

- aBapuiHas curHanusaums — Cnonb3yeTcs AM1s CUrHanM3aumMnm Ha BepPXHEM YpOBHE 1 A5 NOrMkn paboTel
ANCKPETHBIX BbIXOAOB Kak 0606LeHHasn aBapuitHas TeXHonornyeckas curHanusaums.

MokaHanbHOE  COCTOSHME  MpedynpeauTenbHOW WM aBapuAHOM — CUrHanusaumMu  3anucbiBaeTcs
COOTBETCTBEHHO B pernctpbl 811 n 812 (cm. Tabnuuy 7.1).

MTP-8-15 nogaepxvBaeT Takne Buabl CUrHanm3awumu:

- abconTHaa curHanusaums — WUCMoSb3yeTCs KOraa HY>XHO CUrHanusMpoBaTb BbIXOA4 NapaMmeTpa 3a
YCTaHOBJEHHbIE FpaHuLbl,

- JdeBuaumMoHHas (OTHOcUTemNbHasl) cuUrHanmu3aumsi — MWCMONb3yeTCa Korga HYXXHO CUrHanvMsupoBaTb
OTKJTOHEHUE TEXHOJOMMYECKOro NapaMeTpa OT 3HaYEHMs 3a4aHHON TOYKM Ha 3HAYEHUE YCTaBOK CUrHanu3aumm,

- abconlTHas curHanusauus ¢ 3anoMWHAHMEM — TO e, YTO M abconoTHas curHanmsaumsi, TONnbKo ee
cpabaTtbiBaHME 3anoMuHaeTCs Ha COOTBETCTBYWLLEM uHAuKaTope nepegHer navenu «CUMHANISAUIA» paxe
nocre BxoAa 3HayeHusi B HopMmy. CurHanusaums MoxeT GbiTb CKBUTMpOBaHa (cGpoLueHa) ¢ NoMoLLbio knasuwm [¢],

- [JeBMaLMoOHHasi (OTHOCUTENbHasl) curHanmMsaumsi C 3anoMMHaHMEM — TO XKe, YTO U [AeBuaLMOHHas
curHanusaumsi, Tonbko ee cpabaTbiBaHME 3anoOMUHAETCs Ha COOTBETCTBYHLIEM WHAMKATOpE nepedHen naHenu
«CUHANI3AUIA» gaxe nocne Bxoda 3HayeHuss B HopMy. CurHanunsaums moxeT ObiTb ckBUTMpoBaHa (copolueHa) ¢
noMoLLbto knasuwm [¢],

MpenynpeauTenbHaa curHanusaumMs MoXeT OblTb Nn6Go  abconoTHOW, nMBo  AeBUALMOHHOW C
3anomMuHaHvem unu 6es.
ABapuiiHas curHanmaaumsa MoXeT BbiTb TOMbKO aBCOMNOTHOW.

Mprmep abconoTHOW 1 AeBMALMOHHOW CUrHanM3auum npuegeH Ha pucyHkax 5.9 n 5.10.
McTepesnc TeXHONOrMYECKON CUrHanm3aumm, KOTopbi 3agaeTca B NyHKTe MeHto 8.18, pelcTeyeT kak ans
npegynpeauTensHoOn Tak U ANs aBapMnHON CUrHanmsaumu.
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A
[TyHKT MeHIo
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PucyHok 5.9 - Mpaghuk cpabambieaHusi abconomHoU cuzsHanu3dayuu ¢ 3arnomMuHaHuem unu 6e3 n.8.15=0000, 0002
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PucyHok 5.10 - paghuk cpabambigaHusi desuayuoHHOU rpedyrnpedumeribHoU cugHanu3ayuu ¢ 3arnoMuHaHuem uiu

6e3 n.8.15=0001, 0003
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6 YpoBHU paboOThbl, YPOBHMU 3aLNTbI, YPOBHU
KOHduUrypauumm n HacTpoek

6.1 AuarpamMmma ypoBHeW paboTbl, YyPOBHEN 3aLUUTbl U1 YPOBHEeMN KOHdUrypaumm

Onarpamma ypoBHew paboThbl, 3alWmMTbl U HacTpoek perynstopa MTP-8 npuBeaeHa Ha pucyHke 6.1. bonee
JeTanbHO YpoBHM paboTbl, YPOBHM 3alUMThI U YPOBHU KOH(UIypaLmm onucaHbl B NOCNeAyLnX pas3genax AaHHON
rnasbl.

MutaHune
BKJIHOYEHO

N3meHeHue pexxnmMoB paboyero ypoBHA (6.4)
® 3MEHEHUE PEXMMOB MHAMKauuu (6.4.1)
® U3MeHeHue pexvmMa paboTbl perynatopa (6.4.2)
® N3MEHEHWE 3HaYeHus 3aaaHHOM Toukm (6.4.3)
® 3MEHEHWE ynpaBnsioLero Bo3aencreus (6.4.4)

Paboyuli ypoeeHb

YpoBeHb
KoHdumrypauum
n HacTpoek (6.5)

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

6.2 YpOBHM 3aLUUTbI

YpPOBHU 3alnTbl B TOW UM MHOW CTEMEHW 3anpeLuarT BbINOMHEHWE HeXenaTenbHbIX OeNCTBUN.
[aHHble YypoeHU 3awumebl npeOHaaHa'-/eHb/ ana 3awnTbl o6opynosaHV|$|, TEXHONOrm4ecKkoro npouecca
M B KOHEYHOM UTOre nofib3oBaTtend: OT HeBEPHOro unu cnyqaﬂHoro BBOJA 3HAYEHUIN M NEePEKNOYEHNI
pexnmonB pasoTbI, OT HEeCaHKUMOHMPOBAHHOIO UK HexenatenbHOro AoCTtyna MNOCTOPOHHUX Nnnl K
cucTteme ynpasrieHua.

Umeemcsi HeckonbKo yposHel 3aujumai:

YpoBHM 3awmuTbl paboyero ypoBHsi 1) 3awmTa o1 cny4anHoOro N3MeHeHUs1 PeXXMMOB paboyero ypoBHsS.
2) 3awuTa oT Crny4anHoOro N3MeHeHNs 3Ha4YeHNUs 3a4aHHOM TOYUKN.

YpoBHM 3alMTbl UBMEHEHUA 1) Mpwu BXOAE B pexunm KoHurypaumm Agnsg octyna K napameTpam Hy>XHO
KOHdpUrypaumm n HacTpoek BBecTu naponb (0002). (cm.n.6.5.1)

6.3 Pabouun ypoBeHb. Pexkum PABOTA

MpunGop nepexoanT Ha 3TOT yPOBEHb BCAKUI pa3, KOrA4a BKIIYAETCA NUTaHME.
Ha 3TOM ypoBHE MOXHO M3MEHSITb PEXUMbl paboyvero ypoBHSA NN NEPEnTU Ha ypPOBEHb KOHMrypaumum m
HacTpOeK.

Pabounn ypoBeHb CRAYXWT ANA ynpaBneHns KOHTypamu perynuposaHusi. B npouecce pabombl MOXHO
OCYLLECTBMAATb MOHWUTOPWHF, T.e. BW3yanbHO OTCMEXMBaTb W3Mepsemble BEMUYUHbI (B LMKIUYECKOM WK
CTaTUYECKOM pexuMMe WHAMKauWKM), 3adaHHYl TOYKY WM 3HAYyeHWe AWNCKPETHOro YMnpaBsrisiloWero BO3QeWCTBUs, a
TaKKe MOXHO yBuaeTb 3HadyeHue Bbixoga MU perynatopa B npoueHTax.

Kpome TOro, MOXHO OTCnexuBaTb Ha CBeTOAMOAHbIX WHOUKATOpax CurHanbl TEXHOJOrN4YeCcKom
CuUrHanunsauunum, uameHeHme CoCTtoAaHnA Bbixoaa.
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6.4 U3ameHeHMne peXXxnMoB paboyero ypoBHsi, YPOBHM 3aLlUThbl paboyero ypoBHs

Ha paboyem ypoBHE BO3MOXHO U3MEHEHUE:!

® PEXMMOB MHAMKaAUMM (CTaTnyecKas MHAMKaUMS, UMKNMYeckas UHANKauUms),

e pexuma paboTbl perynstopa — OCyLIeCTBNIeHNe nepexofa U3 aBTOMaTUYECKOro pexviMa yrnpasneHus B
PY4YHOW pexum yrnpasneHus n obpaTHo,

® 3HaYeHNs 3a4aHHOW TOYKN PerynsTopos,

® 3HaYeHNs AMCKPETHOro YNpaBnsioWero BO3AencTBns (B Py4YHOM pexnme yrpasneHns perynsatopom).

® 3HayeHus Bbixoga NN perynsatopa B MpoueHTax (B py4YHOM pexvMe ynpaBreHust perynsiTopom).

NmeeTcs ypoBeHb 3anThl ANs U3MEHEHNs pexmmoB paboTbl paboyvero ypoBHs.

6.4.1 U3ameHeHue peXXxMMmoB MHAMKaLUKN

Perynatop MTP-8 numeet aBa pexvma MHOUKaLMM KaHarnoB:
® PEXMM CTaTU4eCKOW MHAMKaLMHU,
® PEXUM LIMKNNYECKOW MHAMKALMMN.

Bpems nHoukaumm namepeHHoro napamMeTpa B pexume LIMKIMYECKOW UHAMKALMN KaHanoB yKka3blBaeTcs B
napameTtpe koHcurypauum 14.03 B npegenax ot 1 pgo 10 cekyHg. KonmyecTBO uHAMUMPYEMbIX KaHaroB,
BbiIBOAMMBbIX Ha aucnren MAPAMETP B ctaTtMdeckoM WM LMKIIMYECKOM pPEeXMME WHOMKauuK, YKasblBaeTCca B
napameTpe koHdpurypauun 14.04 B npegenax ot 1 Ao 8 kaHanos.

I'Iepexo,q B PeXum CTaTU4YeCKOM MHAUKaLUN

e Hanpumep, [0 W3MeHeHWs pexuma wHAvKaumm npubop Haxogouncs B pexuMme
UUKIUYeCKOU HONKaLMWMN.

@ [NekHT] e Haxatue knasuwin [NekHT] nnu [NekHd] ocTaHaBnnBaeT peskum LIMKNMYECKO MHANKALMM
unm Ha NocneaHeM MHANLMPYEMOM KOHTYPE W MepeBOUT B PEXUM CTAaTUUECKOM MHAMKALIMK.
@ [NekHY]

e [ocne Toro, korga npubop nepesBedeH B PEXWM CTAaTUHECKOM WMHAMKaLWMW, C MOMOLLbIO
knasuiw [NekHT] — yBennueHne Homepa koHTypa unn [NekH!] — ymeHbluieHue Homepa
KOHTYpa, MOXHO BbIOpaTh ANS MHAMKALMMW B CTAaTU4ECKOM PEXUME HeOOXOANMbIN KOHTYP.

Mepexoa B peXXuM LUUKNMYECKOW UHANKaLUMN

e Hanpumep, [0 MW3MEHEHMs pexuMa WHAMKaUMM npubop HaxOoAurcs B peXume
cmamuyeckol UHOMKauuWuK.

@ [NekHT] e Haxatne u ynepxanue knaeuium [NekHT] Gonee 2-3 cekyHn (moka He npousonaeT
nepeknioYeHe Ha nocrneaywun kaHan) - nepesoguT npubop B PexvMM LMKIMYECKON
VHAVKaLNW.

e [locne Toro, korga npubop nepeBedeH B PEXMM LMKINYECKOW MHOMKALMKW, BO3MOXEH
nocrnenoBaTenbHbIA MPOCMOTP KOHTYPOB YNpaBreHusl, NpyM KOTOpoM OyaeT BUOHO 3Ha4YeHue
napameTpa, COCTOSHUA [OUCKPETHbIX BbIXO4OB, COCTOAHWM curHanmsaumm MIN n MAX.
MpocMOTp KaHanoB OCYLECTBMSIETCA C MNpUPAaLLEHNEM HOMEPOB KOHTYPOB B CTOPOHY
yBEInMYeHus.

e Bpems nHaMKauum n3aMepeHHOro napameTpa B pexnMe LMKIMYECKON UHAMKALMN KaHarnos
yKkasblBaeTcsi B napameTpe koHdurypaumm 14.03 B npegenax ot 1 o 10 cekyHa.
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6.4.2 U3ameHeHUe pexuma paboTbl peryniTopoB

B perynstope MTP-8 ansa kaxgoro kaHana perynupoBaHus B OTAENbHOCTU UMeeTcs ABa pexuma paboThbl
ynpaBsreHusi 0OOBbEKTOM perynnpoBaHus:
® aBTOMaTUYECKUIA pexnm paboThbl,
® py4yHOMN pexum paboTbl.
Pexvm paboTbl perynatopa - aBTOMaTUYECKUN WM PYYHOW SIBMSIETCSH 3arnOMUHaeMbIM COCMOSHUEM.
Mocne BKMIOYEHUSA MUTAHWSA PErynATOp HaxXOAUTCA B TOM peXume, B KOTOPOM OH HaxOAuncs Ha MOMEHT
OTKITOYEHMS.

knasuwm [P/A] + [¢] O O O

PYY

ABTOMaTUYECKUI PEXUM perynsatopa Py4HOit pexum
BbIBpaHHOro KOHTYpa ynpasneHus

ABTOMaTM4YECKUI peXxxum paboTbl. Nepexon Ha pyyHOM pexum paboTbl

ABTOMaTHyeckun e B aBtomaTtuyeckoM pexume paboTbl perynatop ynpasnsieT oObEKTOM perynvpoBaHust
pexum paboThbl cornacHo BblIbpaHHOW Norvku paboTbl M C COOTBETCTBYIOLLUMW HACTPOMKaMM Nosfb3oBaTens.
e B aBTOMaTM4ecKkoM pexume paboTbl nHamkatop PYY Ha nepegHei naHenu noraileH.
PYY
(@) e [Ins nepexoda B Py4YHOM PEXUM YNpaBreHUsA Perynatop AOMKEH HaxoouTbCsi B pexunme
= [P/A] cmamuyeckol UHOUKayuu, Ha BbIOPAHHOM KaHarne.
e [Ina nepexoaa B py4HOW pexuMm ynpasneHus HaxaTtb knasuwy [P/A] Ha nepeaHen naHenu
perynsTopa.

e lHankaTop PYY Ha nepedHen naHenun HaynHaeT MuraTb.

y
% e Ecnu onepatop Haxan knasuwy [¢] B npouecce muraHus uHaukatopa PYY
= [¢] (npubnuantensHo 3-4 cekyHObl) — NPOU3oNAET uUKcayusi 8bI6PaHHO20 pexuma N perynsirop
nepengeT B pexuMm pyyHoro ynpasnexusi, uHamkatop PYY Gyaet ceetutbest — 4to OyaeT B
PYY AanbHelweM ykasblBaTb Ha PyYHON pexumM paboThbl.

e Ecnu onepaTtop He nodmeepxdaem CBOVX OEWCTBUIA HaxaTvem knasuwmn [¢'], nubo
YpoeeHb ornepaTop OCYLeCTBMIT Nepexos Ha [ApYron KaHanm W3MepeHwusi, TO [OaHHble LeNCcTBUsi
3awumsl ornepaTtopa BOCMPUHMMAIOTCS Kak HEBEPHOE AENCTBUE UMK Cry4YaliHOe NepeKItoYeHNE pexnma
paboTbl. OTO M NpeacTaBnsieET ypoeeHb 3awjumbl OT CMy4YalHOro MNEPEKMYEeHNs pexmma
pabotbl, nHaukatop PYY nepectaHeT muratb M MOracHeT, a perynsitop OcCTaHeTcs B
aBTOMaTUYECKOM pexXmme yrpaBrieHust.

PyuyHown pexum pabotbl. Nepexon Ha aBTOMaTUUYECKUNA PeXUM paboTbl

Py4Hou pexum e B pyyHOM pexume paboTbl onepatop C nepeaHe’ naHenu € MOMOLbio knasuw [A]
paboThbl “6onbwe” n [Y] “meHblue”, ynpaensieT Bbixogom MU perynatopa, TeM cambiM oopMupyeT

3HayveHune ynpaBnsoLLEro BO3AENCTBUS, NoJaBaeMoe Ha UCMOMHUTENbHBIA MEXaHU3M.
e ViHnankatop PYY Ha nepepgHen naHenu ceeTuTCS.

PYY
‘ e [Ina nepexoda B aBTOMATUYECKWMN PEXUM YNpaBrieHUs Perynstop OOIMKEH HaxoaWuTbCs B
pexume cmamuyveckol UHOUKayuu, Ha HeobxoauMOM KaHane.
e [1na nepexoda B aBTOMAaTUYECKUI PEXUM yrnpaBrneHns HeobxoammMo HaxaTb knasuwy [P/A]
= [P/A] Ha nepefHen naHenu perynaropa.

e NHaukatop PYY Ha nepegHen nmaHenu HauuMHaeT MuraTb, €Crv onepaTop Haxan Knasully

PYy4 [¢] B npouecce muraHus nHavkatopa PYY (npubnuautensHo 3-4 cekyHabl) — npousonget
¢ukcayusi 8bIbpaHHO20 pexuma W perynatop nepevaeT B PeXuM aBTOMaTUYECKOro
- [¢] ynpaenexus, wuHaukatop PYY noracHer — 4to OygeTr B pJanbHenweMm ykasbiBaTb Ha

aBTOMaTM4ECKNI PEXUM paboThl.
PyY
(@) e Ecnu onepaTtop He nodmeepxdaem CBOVX OeWCTBUIA HaxaTvem knasuwmn [¢'], nubo
onepaTop OCYLUEeCTBWUI Nepexoq Ha [ApYron KaHan perynvpoBaHus, TO AaHHble AeNcTBuS
YpoeeHb onepartopa BOCMPUHMMAIOTCS Kak HEBEPHOE AENCTBUE UMK CryYaiHoe NepeKtoYeHNEe pexnma
3awumsl paboTbl. 3TO U MpeacTaBnsieT ypo8eHb 3aujumbl OT CIyYaWHOro NEPEKMYEHNs pexuma
pabotbl, nHgukatop PYY nepectaHeT muratb M noracHeT, a perynstop oOcTaHeTcs B

aBTOMaTMYECKOM PEXUME yrpaBrieHus:.

http://www.microl.ua e MTP-8 ver. 89.41 e [1PMK.421457.203 P3 u3m. 1.25 5.10.2010



31

6.4.3 N3ameHeHMe 3Ha4YeHUs 3agaHHON TOYKU PErynsTopoB

Mpun BkntoyeHun perynatopa MTP-8 ycraHaBnuBaetcs pexum PABOTA. Ha pucnnen NMAPAMETP
BbIBOAUTCSI 3HAYEHME N3MEPSIEMON BENUYUHBI BbIOpAHHOrO KaHana perynmpoBaHusl.

Ona «kaxgoro kaHana perynupoBaHWsi B OTAEMNbHOCTU UMEETCA BHYTPEHHsI 3afaHHas TOuKa,
ncnonb3yemMasi TofibkO B aBTOMaTUYECKOM pPeXNME YNpaBrneHusl, HO U3MEHATb €€ BO3MOXHO Kak B Py4YHOM, TaK U B
aBTOMaTu4eckom pexume. [laHHas 3agaHHasa TOYKa yCTaHaBNMBAETCH MOMb30BaTENEM U UCMONb3yeTcst Npu paboTte
pPerynsTopos.

3agaHHasa Touka M3MeHsIeTCs ¢ nepefHen naHenu npubopa. Mpu HaxaTtum knasuwm [3aBA] Ha gucnnen
MAPAMETP BbiBOAUTCA 3HA4YeHWe 3ajaHHOM TOYKM, TOro Xe KaHana. 3HavyeHue 3afaHHOW TOYKM sIBNseTcs
3arnomMuHaemMbiM 3HadeHueM. [locne BKNOYEeHUs1 NMUTaHUS perynstop HaumHaeT paboTy ¢ TeM 3HaYeHneMm 3agaHHON
TOYKU, KOTOPOE ObINO HA MOMEHT OTKITHOYEHWSI.

Onepau,vwl Nno U3MEHEeHUI0 3Ha4YeHUA 3a4aHHON TOYKM perynsaTtopa

o C nowmoubto knasuw [NekHT] unn [Neku{] BbIGpaTh KOHTYp, B KOTOPOM HEOBXOAMMO
W3MEHUTb 3aJaHHY0 TOUYKY.

@ [NekHT] ® /I3MeHeHne 3aJaHHON TOYKM BO3MOXHO Kak B PYYHOM, Tak U B aBTOMaTU4ECKOM pexumme
@ [NekH{] yrnpaBneHns KOHTYPOM PerynmpoBaHus - cM. pasaen 6.4.2.
3BA o [1na U3MeHeHNs 3Ha4YeHns 3adaHHoN TOYKN HeobxoanMo HaxaTb knasuwy [3aBa).

e Ha nepegHelit naHenu p[omkeH 3acBeTuTbcs uHamkatop 3BO M HauMHaeT muratb

= [3aBa] nHgmkatop NMAPAMETP Ha kOoTOpbI/i BbIBOAUTCHA 3HAYeHME 3aJaHHOW TOYKM. Ha gaHHOoM
aTane npu ceeTdwemcs uHankatope 3BA u muraowem gucnnee MAPAMETP Bo3moxHO
N3MEHEHNEe 3Ha4YeHMs1 3a0aHHON TOYKM.

e C nepefgHen naHenu ¢ nomoLubio knasuwl [A] “6onbwe” n [V] “meHblue”, ycTaHOBUTL
HeobxoAMMOe 3HayeHWe 3a4aHHOW TOYKW, WHAMUMPYEMOW Ha Muralowem aucnnee
NAPAMETP.

e Ecnu onepaTop Haxan knasuwy [¢'] B npouecce cBeyeHus uHankaTopa 3B 1 mMuranus

= [A] avcnines MAPAMETP (npubnuantensHo 3-4 cekyHAbl) — perynatop nepevger Ha pexvum
= [V] yrnpaBneHns C HOBbIM 3HaYEHNEM 3a4aHHON TOYKMU.

= [¢] e NugukaTtop 3BM noracHet, a aucrinen NMAPAMETP nepectaHeT muratb 1 nepengert B
MNAPAMETP pPeXuM cTaTUYeckon HAMKaLMM napamMeTpa BbiGpaHHOro kaHana perynmpoBaHus.

eee Ecnn onepatop He nodmeepxdaem CBOMX OEWCTBWIA HaxaTtvem knasuwun [J] B

380 npouecce muranus gucnnes MAPAMETP v cBeyeHus nignkatopa 3BL (npnbnuantensHo 3-

4 cekyHabl), TGO onepaTop OCYLLECTBWUI NEPEXon Ha OPYrol KaHamn U3aMepeHusi, To AaHHbIe

OencTBMA onepaTopa BOCNPUHUMAIOTCH Kak HEBEPHOE AENCTBME UNn CryYyanHoe n3aMeHeHne

YposeHb 3HayeHusa. ITO M MpeacTaBnseT ypoBeHb 3auwjumbl OT Cy4aWHOro M3MEHEHWS 3HavYeHus

3awjumbl 3apgaHHon Touku. Aucnneni MAPAMETP nepectaHeT murate u nHamnkatop 3B noracHer, a
perynaTtop BepHeTcsi B paboTy C MPEXHUM 3HAYEeHVEM 3a4aHHOW TOYKM.

OﬂepaTMBHblﬁ NMPOCMOTP 3HaA4YeHuA 3a4aHHOMN TOYKMU peryndaTtopa

< [3aBpg] e [lna onepaTMBHOrO MpocMoTpa Ha BbIGPAHHOM KaHarne 3HayeHus 3aJaHHOW TOuKU
HeobX0aMMO HaxaTb knasuwly [3aBa].

e Ha nepegHen naHenu [omkeH 3acBeTutbcs wuHavkatop 3BO M HauvHaeT mwuratb
nHankatop MAPAMETP Ha KoTOpbIVi BIBOOUTCA 3HAYEHNE 3a0aHHON TOYKN.

e [locne npocMoTpa 3HayeHUs 3afaHHOM TO4kW, Ans Bo3Bpata B pexum PABOTA,
HeOoOX0AMMO NOBTOPHO HaxaTb knaeuwy [3aBa].

< [3aBpa]
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6.4.4 NameHeHMe ynpaBnsowero BO3AeNCTBUA perynatopa

o C nomoubto knasuw [NekHT] unn [Neknl] BbiGpaTh KOHTYp perynuposaHusi, B KOTOPOM
Heo6X0aAMMO N3MEHUTL YNpPaBnsiioLLEee BO3AENCTBUE.

@ [NekHT] ® YCTaHOBUTb PEXMM PYYHOrO yrnpaBneHWs Ha BbIOpaHHOM KOHTYpe PerynmpoBaHusi — CM.

& [NekH{] pasgen 6.4.2. lomkeH 3acBeTuTbCs uHankatop PYY Ha nepegHen naHenw.

qu e B pyyHom pexumme paboTbl onepaTtop C nepedHer naHenu C nomowblo knasvw [A]
“6onblie”’, [V] “meHblue” usmeHsiem 3HadyeHue 8bixoda BbibpaHHoro ML perynatopa, Tem
camblM OpPMMpPYeT ynpasnsolee BO3AENCTBME, MOJaBaeMoOe Ha MWCMOMHUTENbHbIN

= [A] MEXaHM13M.

< [V]

e CocTtosHMe BbIxoAa (BKMOYEH WNW  OTKAKOYEH) 2-X MO3ULMOHHOTO  perynsTtopa
oTobpaxaetcsa Ha 1-m nHavkatope aucnness KAHAI, Ha 2-m uHgukaTtope aucnnes KAHATN
ykasblBaeTcs CO6CTBEHHO HOMEP KOHTYpa, Hanpuvep:

KAHAN

lMpumep 1. KoHTyp 2. BbIxO4 OTKMOYEH.
KAHAN

Mpumep 2. KoHTYp 2. BbIXOA BKIIOYEH.

————— ————————————————————————————————————————————————————————————————— ]
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6.5 YpoBeHb KOH(Urypauumm n HacTpoek

e C nomoLlpblo 3TOrO YPOBHS BBOAST MapameTpbl perynstopa (napameTpbl CUrHanmm3auum OTKIMOHEHWR,
napamMeTpbl 3a4aHust TUNa gaTtyuka, Tuna ynpasneHusi, napameTpbl ceTeBoro obmeHa, napameTpbl kanubposku, a
TaKkKe pexum 3anvcu napameTpos, 1 T.4.).

e [lapameTpbl pasgeneHbl No rpynnam, Kaxaas u3 KOTopbix HasbiBaeTcs "ypoBeHb". Kaxaoe 3agaHHoe
3HayeHue (aNemMeHT HaCTPOMKM) B 3TUX YPOBHSIX HasbiBaeTcs "napameTpom”.

e [MapameTpsl, ncnonb3dyemole B perynatopax MTP-8, crpynnvpoBaHbl B 15 ypoBHel 1 npeacTaBrieHbl Ha
avnarpaMme — CM. pUCyHOK 6.2. WHAukaumsa 3HaveHns napameTpoB KOHurypaumm u ux HOMEpoB yKasaHbl Ha
pucyHke 6.3.

e Homep kaHana, KoTopbiii He06X0ANMO KOH(UIypUpoBaTh, BbibupaeTcs knasuwamn [NekHT] - [NekH{] 1
BbICBETNSAETCA Ha MHAMKaTopax 1-8.

o
[
o
10
<
o
= r--=—=====-=-==
s Q] nepexof ocylLecTBNA3TCA
E _________ ANUTENbHBLIM HaXaTuem ———
o - 6onee 3 ¢ knaBvwm [t¥] TTTeeell L
YpoBeHb 01 e
I
g §'§ YpoBeHb YpoBeHb H YpoBeHb H YposeHb | | YpoBeHb
Iz g 02(PID) <~ = *"12(COR) 13(CALO) 14(SYS)|™ |15(SAVE)
8 >
S l‘@}) Y Y
=
1

| @G @ @ @ @
q EE:

I o
2l ek (o) (0000 01 o) (o 01
sl:s
x1Sc J
w 3HavYeHue napameTpa
a 0000 2.02 ans 1-ro kaHana ( 02 > 02

7y
napameTtp 2.02 ﬂ) :
Ans 1-ro kanana| [y nukaropel kaHana \D
(BbIOpaH 1-1 kaHan)

PucyHok 6.2 - [Juaepamma yposHel KoHgu2ypayuu u HacmpoekK

KAHAN NAPAMETP

Homep ypoBHs I I I_ _II ,,,,,,,,,,,,
) (car T

{ CokpalueHHoe
{ HasBaHMWe ypOBHSA

O\l
Ooo

1 2 3 4 5 6
000000

PucyHok 6.3 - MIHOukayusi Homepa ypoeHs1 U €20 Ha38aHUs1

KAHAN NAPAMETP
Homep napameTpa . — -
Houep napaw EI I[ ] [ II II II ll__ 1 I_I ............................
— i 3HaueHue napameTpa
Homep kavana  :
(24 kaman) e 56;66666 :

PucyHok 6.4 - VHOuKayusi 3Ha4eHUs1 HoMepa KaHasla, HoMepa rapamMempa U e20 3Ha4eHust
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6.5.1 BbI30B ypOBHS KOHdUrypaLuum u HacTpoek

1. BbI30B ypOBHS KOH(bUrypauum n HacTpoek ocyllectensietcst us pexvma PABOTA gnutenbHbiM, Gonee
3-X CEKYH[l, HaXXaTeMm Knasmim [{¥].

2. Mocne atoro Ha gucnnen KAHAJ BbiBogaTtcsa cumonbl "PS", Ha aucnnen MNAPAMETP BbiBoautcs
3HaveHue: «0000». C nomoLbto knaevww A 1 V¥ BBecTy naponb = 0002 1 KpaTkoBpeMeHHO HaxaTb knasumwy [¢'].

3. Ansa Bbibopa ypoBHA NapamMeTpoB C MOMOLLbIO KraBuwwl A 1 ¥V BBECTU HYXHbIN YPOBEHb M3 AvManasoHa:
«0002 — 0015» 1 kKpaTkoBpeMeHHO HaxaTb knasuwy [¢'] — eeoa.

4. Pexum koHdurypauum oTnmMyaeTca OT pexuma WHAMKauUM Tem, Y4TO B [aHHOM pexvMe Homepa
napameTpos Ha aucnnee KAHAJT nnn nx sHavyeHus Ha gucnnee NAPAMETP BbIBOAATCH B MU2aouweM pexmme.

BHUMAHMUE !!!

OnuTenbHbiM, 6onee 3-X CeKyHO, HaxaTMeM KnaBulLKM [£¥] MOXKHO, €CMM HYXHO, BbIATM U3 pexuma
pefakTMpoBaHUsl KOHUrypauum u Hactpoek. Bbixog M3 ypoBHSI KOHUrypauum m HacTpoek Bcerga nepesoaut
npmbop B pexvMM CTaTM4eckon NHAMKaLumM ¢ nepeBodom ero Ha 1-ii kaHan.

6.5.2 HasHauyeHue ypoBHen KOoHdUrypaumm

Tabnvua 6.5.2.1 NHgnkaums HoMepa ypoBHsi KOHUrypaumm

ylgg'gﬁ’ﬂ HasHauyeHune YPOBHA UHaunkauus
01 BBog napons ons sxoga Ha ypoBHu 02-15 P 5
02 HacTpoiika napameTpoB perynsaTopoB kaHanos 1-8 P | C’
03 HacTpoika napameTpoB aHanorosbix Bxogos Al1 — Al8 H 1N
04 HacTpoika dyHKumoHanbHoro 6noka F n ":
05 HacTpoiika napameTpoB aHanorosbix Beixogos AO1 — AO4 H 0 l:
06 HacTpoiika napameTpoB AncKpeTHbIX Bbixogos DO1 — DO8 f d O t
07 HacTpoika napameTpoB ANCKpeTHbIX BbixogoB DO9 — DO 16 E d O t
08 HacTponka napameTpoB KOHTYPOB ynpaBneHus E ": r ',_
09 Abcuucebl onopHbIX Todek NuHeapusauum  (X) l,_ mnr J
10 OpAavHaThl ONopHbIX Todek NuHeapusauun  (Y) |,_ mnir ':f
1 Kann6poska aHanoroBbix Bxogos Al1 — Al8 [ H ll_ ]
12 Koppekuusa aHanorosbix Bxogos Al1 — Al8 E or
13 Kann6poska aHanoroBbix Beixogos AO1 — AO4 [ H ll_ D
14 O6Lwwme napameTpbl 5 H 5
15 CoxpaHeHune napameTpoB 5 H LJ E

B panbHenwem no TeKCTy PyKOBOACTBA MO 3KCMilyaTauuuv WMAET CCbllka Ha napameTp M3 Tabnuubl napameTpoB
Perynsitopa B Buge XX.YY (Hanpumep 11.01), rae XX — Homep YPOBH#, a YY — Homep napameTpa (CMOTpW pUCyHoK 6.3 — Homep

YPOBHSI 1 PUCYHOK 6.4 — HOMep napameTpa).

6.5.3 Bbi6bop napameTpoB

MapameTp 1 I

\i

MapameTp 2 ]

A

Y
MapameTtp N I

e [Ins nepexona U3 pexuma BbiGopa YPOBHSI B PEXUM U3MEHEHUS| NapaMeTpoB BbiGPaHHOrO

YPOBHSI HEOBXOANMO HakaTb Knasuwy [&].

e [Ina Bbl60pa napamMeTpoB Ha KaXxXaoM ypoBHE HeobxoaMMo HaxaTb KnaBuLLK

[A].[V]

o [Ipy KaxgoM HakaTuM KnasBuL MPOMCXOOMT Mepexoq K crnefylowemy unu npegbigyliemy

napametpy.
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6.5.4 dukcupoBaHune HacTpoek
e YT0Obl N3MEHWTb 3Ha4YeHUs napameTpoB, Nonb3ynTech knasuwamu [A] wnu [V], a 3aTem
HaxmuTe knaeuwy [¢]. B peaynbtarte HacTpoika 6yaer 3admkcrpoBaHa.
e Heo6XxoanMo NOMHUTL, YTO MKCALIMS U3MEHEHWUIA MPOUCXOAMT TOMbKO Mo knasuwe [¢].

e [py nepexofe Ha OpYroi ypoBeHb C MOMOLLbLIO KNaBuly [4¥] napamMeTp U3MeHEHHbI Ao
nepexona 6e3 HaxaTus knasuwwm [J], He gukcupyromces.

e Heobxodumo MoOMHUMB, 4TO MoOcrne npoBedeHus Moaudukauum HeoOGXOAMMO NMPOU3BECTU
3anncb NapameTpoB B 3HEProHe3aBUCUMYIO MamaTb (CM. pasgen 6.5.5), B npoTMBHOM crny4vae
BBeAEeHHas uHdopmauumst He ByaeT coxpaHeHa npu OTKIYeHUN NuTanma Perynsartopa.

6.5.5 3anncb napameTpoB B IHEProHe3aBMCUMYIO NaMATb

Monb3oBaTenb Nony4aeT AOCTYN K MEHIO 3anncu napaMeTpoB B 3HEProHe3aBncumyto namate Ha YPOBHE
15.
3anncbk NapaMeTpoB B 3HEPrOHE3aBUCMMYH NaMsATb 1pou38odumcs criefyowmum obpasom:

1) MpoussecTn Moandukaumo Bcex HeobXoaNMbIX NapaMeTpoB.

2) YcTaHoBUTb 3HayeHne napameTpa «3anmcb» 15.01 = 0001.

3) Haxatb knasuwy [¢&].

4) Ha gucnnee MAPAMETP nosieatcs cumeonbl "SAUE" - 3anuce.

5) Mocne ykasaHHbIX onepaumn byaeTt npon3sBefeHa aBToMaTnyeckas 3anucb BceX MOANMULIMPOBaHHbIX
napamMeTpoB B 3HEProHe3aBUCKMYIO NamMATb. [ocne 3anMcn aBToMaTMYeCckn ycTaHaBNMBaeTCs B pexum paboThbl.

YposeHb 15 — 3anuck napamempos 8 3HEP2OHE3Aa8UCUMYIO naMsimb

Tabnuua 6.5.5.1

3HauyeHune
MapameTp HasHa4yeHue napameTtpa MpumeyvaHue
napameTpa
15.00 PaspeLueHue nporpaMmmmnpoBaHus no cetu 0000 MporpammupoBaHune
ModBus 3anpeLyeHo
0001 MporpammupoBaHune
paspeLleHo
15.01 3anucb napameTpoB B 0000 He npousgodumcsi
3HeproHesasnCHMMYIO NaMATb 0001 3anucatb B
9HEeproHesaBnCUMYIO
namsite

————— ————————————————————————————————————————————————————————————————— ]
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7 KoMMyHUKaUUOHHbIEe PYHKLUMU

MukponpoueccopHble perynsatopsl MTP-8 MoryT ob6ecneynTb BbINOSIHEHNE KOMMYHUKALMOHHOW (OYHKLUK
no uHTepdency RS-485, nosBonsilowlelt KOHTpoOnMpoBaTb M MOAMMUMPOBATL €ro napaMeTpbl Mpu MOMOLUM
BHELLHEro ycTponcTea (KoMmnbioTepa, MUKPOMPOLLECCOPHOW CUCTEMBI YNIPaBMNEHNS).

WHTepdbeic npegHasHavyeH Ans KOHUrypvpupoBaHus npubopa, Ansi WUCMoNb3oBaHUS B KadecTBe
yAaneHHoro yCTponcTBa npu paboTe B COBPEMEHHbIX CETSX ynpaBneHuns u cbopa nHgopmaumu (npuema-nepesayu
KomaHa v AaHHbix), SCADA cuctemax v ...

MpoTokonom cBsA3n no MHTepdency RS-485 aensetca npotokon Modbus pexum RTU (Remote Terminal
Unit).

Ona paboTbl HEOGXOAMMO HaCTPOUTbL KOMMYHMKaLMOHHbIE XapakTepucTukn perynatopos MTP-8 Ttakum
obpasom, 4TOGbI OHWM coBMaganu C HacTpolkamu OOMeHa AaHHbIMU T[NIAaBHOrO KOMMblOTepa. XapaKTepUCTUKM
ceTeBoro obmeHa HacTpamBatoTca Ha YPOBHE 14 koHdurypaumm.

Mpn obMeHe no nHTepdEencHOMyY KaHamny CBHA3M, eCrny NPOMCXOAUT nepefada AaHHbIX OT KOHTponnepa B
ceTb, Ha NnepegHen naHenu perynaropa muraet nHaukatop IHT.

MporpamMmmHO JOCTYNHbIE perncTpbl perynsatopa MTP-8 npuBeaeHsl B Tabnuue 7.1 pasgena 7.1.

HocTtyn k peructpam onepaTunHoro ynpasneHust No 0-83 paspelueH NOCTOSHHO.

HocTyn Kk pernctpam nporpammunpoBaHns n koHdurypauum No 84-818 paspeluaetcs B crnyvae yCTaHOBKA B
«1» pernctpa paspelueHns nporpammmpoBaHna No 83, kKOTopoe BO3MOXHO OCYLLECTBMTb C nepcoHanbHon 3BM, a

Takke B MEHIO koHpurypauum 15.00=[0001].

KonnyectBo 3anpaluvBaeMbiX perMcTpoB He AOIDKHO npesbilwaTe 16. Ecnv B kagpe 3anpoca 3akasaHo
6onee 16 perucTpos, perynstop MTP-8 B 0TBETE OrpaHM4MBaET UX KONMYECTBO A0 NepBbIX 16-TU perncTpos.

Mpu nporpammupoBaHun c¢ 3OBM HeobxogMMo KOHTPONMUPOBATL [AManasoHbl WU3MEHEHWST 3HaYeHUi
napamMeTpoB, Yka3aHHble B Tabnuvue 7.1 pasgena 7.1.

Ona obecneyeHnss MUHUMANbLHOTO BPEMEHW peakuun Ha 3anpoc ot OBM B perynatope cyuiectsyeT
napameTp — 14.02. «Tanm-ayT kagpa 3anpoca B CUCTEMHbIX TakTax perynsaropa 11akt = 250 Mkc». MuUHUMansHo
BO3MOXHbIE TaliM-ayThbl A58 pa3NnyHbIX CKOPOCTEW cneaytoLLme:

Tabnvua 7.1
Bpems nepeaaun B cuc:lr-:;rb?))("'r,ax'rax
CkopocTb, but/c Kagpa 3anpoca, 1 TaKT = 250 MKC
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

Bpems nepegaum kagpa 3anpoca - naketa U3 8-mv 6aiT onpegensieTcs COOTHOLLEHMEM
(roe: ogvH nepepaBaeMblt 6anT = 1 crapt 6ut+ 8 6uT + 1cton 6uT = 10 BUT):

(10 ©6uT * 8 GanT + 7 6UT)
Tnepegaumn = 1000 * , McekK
V 6uTt/cek

Ecnn Habnopatotca yactele cboun npu nepepade AaHHblX OT peryndartopa, 1o Heobxoanmo YBEITNUYNTD
3Ha4YeHne ero TaﬁM-ayTa, HO MpuU 3TOM Yy4eCTb, 4YTO Heobxoanmo YBEIMNYNTbL BpeMsA NMOBTOPHOIo 3anpoca oT OBM,
T.K. BCeraa spemMda NoBTOPHOro 3anpoca AOJIKHO ObITb GonbLue TaVIM-ayTa perynaropa.
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A
YnpasneHue '
(DTR/RTS)
Mepepaya Mpuem Mepepava
A ?
Mepenava
(Tx) o e
3anpoc ot
nasm
K >
Mpuem
(Rx)
OteeT OT
vHanKaTopa
t
Tdelay1 Tdelay2 Tdelag
> « »
Tnunﬂmﬁ
< >

PucyHok 7.1 - BpemeHHble gnarpammel ynpasneHns nepegaden u npueMmom bnoka nHrepdeincos briN-485
(BrNMnN-52)

Taelayt — 3apepxka Ha aBToMaTuyeckoe nepekniodeHve bBIrNA-485 (BlMNW-52) Ha npuem paHHbIX. OHa
COCTaBMseT Bpems nepeaayv ogHoro banra.

Tdelay2 — BpemMA peakuum yCTpOVICTBa Ha 3anpocC AaHHbIX.

Tdelays — 32AEPXKKA HA Nepeaavy nocrnefHero 6aita u3 6ycdepa B NMUHMIO.
Tronnein — MMHUManbLHOE BpeMs OTBeTA.
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PekomeHaauum no nporpaMmmMmMpoBaHuio o6MeHa AaHHbIMU ¢ perynsaTopamu MTP-8.
(ocobeHHocTn ncnonb3oBanusa yHkunn WinAPI)

Mpu onepaumsx Bsoga / BbiBoAa (C nporpammHbiM ynpasneHvem DTR/RTS), Heobxogumo yaepxwusatb
curian DTR/RTS po okoHuyaHust nepepadv kagpa 3anpoca. [ns onpegeneHuss MOMEHTa nepedayun nocrnegHero
cumBorna us bydepa nepegaun COM nopTta pekoMeHayeTcs ncnonb3oBatb dyHkuuio: 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

}

}

Kapgp oTBeTa OT perynsitopa nepefaeTtcs perynsitopom ¢ 3agepxkon 3 — 9 Mc OT MOMEHTa NpuHATMSA Kaapa
3anpoca. [na oxvaaHus kagpa oTBeTa He pekoMeHayeTcs mcrnonb3oBatb WinApi: Sleep( ), a ncnonb3oBatb
OVERLAPPED cTpyKTypy 1 onpefensite nony4eHue oTBeTa oT perynsatopa criefytoLmmM KOLoM:

while(dwCommEvent!=EV_RXCHAR)

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

}

TimeOut — TaimayT Ha nony4eHve oTeeTa.

Mocne nepepayn kagpa oTBeTa perynatopy Heobxoauma naysa =1Mc AN NEPEKIYEHUSA B PEXUM NpuemMa.
[ns oxknaaHusa Takke He pekoMeHayeTca ucnonb3oBaTtb yHkuuio WinApi Sleep( ).
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7.1 Tabnuua nporpamMMHO AOCTYNHbIX perucTpoB perynstopa MTP-8

Tabnuua 7.1 — NporpamMMHO AOCTYNHbIE perucTpbl perynatopa MTP-8

DYHKLMOHANbHbIN Apnpec HavmeHoBaHue napameTpa [Onana3oH n3aMeHeHus
KoA onepauuu peructpa, DEC [MapameTp ypoBHA KoHduUrypaumu] (AecATUYHbIe 3Ha4YeHUs)
03 0 Pernctp ngeHtudmkaumm nagenms:
Kopn v mogenb nspenus 89 DEC — mn.6ant u XX.89 DEC (no-6aiTtHo)
BeEpcUsi NporpaMMHoro obecneveHus XX.59 HEX (no-6aiiTHo)
XX DEC — c1.6aiit
03 /06 1-8 3HaveHne naMepsseMon BENUYMHbI HAa aHaroroBbIX -9999 — 9999 *
Bxogax kaHanos Ai1 ... 8 *CM.NpuMeYaHne
03/06 9 Pervctp anckpeTHbix BXO4OB 0 —oTkn., 1 —BKn.
(cTapwwmin 6anT, 6utbl DO-D7 1-8-14 kKaHan)
PerncTtp pexvumoB perynsitopos 0 — aBTOMaT., 1 — py4HOW
(Mnagwwn 6anTt, 6utel D8-D15 1-8-11 )
03/06 10 PerncTtp ancKpeTHbIX BbIXOO0B 0 —oTkn., 1 — BKn.
(6utbl DO-D15 1 — 16-11 kaHan)
03 /06 11-18 3agaHHas Touka kaHanos 1 ... 8 -9999 — 9999
03/06 19-26 3HayeHue Bbixogos MN[ perynstopos 1 —8 0-100
03 /06 27 -34 KoadhdpuumeHt yeunenumsa NN — WM perynstopos
1-8
03/06 35-42 Bpewms nHTerpuposanus MO — WM perynstopos
1-8
03/06 43 -50 Bpemsa anddeperHumposanua ML — WAM
perynatopoB 1 — 8
03 /06 51-66 YcrtaBka MIN DO1 ... DO16 -9999 — 9999
03 /06 67 — 82 Ycrtaka MAX DO1 ... DO16 -9999 — 9999
03/06 83 PaspeweHue npospamMmuposaHus™ 0 — 3anpeuweHo,
1 — paspeweHo
03 84 Twn mogyns paclumpexust 0-7
03 /06 85 —92 Twn wkanel aHanorosbix Bxogos 1 ... 8 0-17
03 /06 93 - 100 HwxHWU Nnpegen pa3maxa wkanbsl Bxogos 1... 8 -9999 — 9999
03/06 101 -108 BepxHun npegen pasmaxa wkansl Bxogos 1... 8 -9999 — 9999
03/06 109 - 116 [NonoxeHne geunmanbHOro pasgenurens BXo4oB 0 — «0,000», 1 — «00,00»,
1...8 2 — «000,0», 3 — «0000»
03 /06 117 - 124 [NocTosiHHas BpemMeHu BXO4HOro LmMdpoBoro 0-600
¢unbTpa BXxogoB 1... 8
03 /06 125-132 MakcmmarnbHas AnMTenbHOCTb MMnynbcHon nomexn | 0 — 50
03/06 133 -140 MeToa TemnepaTypHOW KOppeKLn BXOAHbIX 0,1
CUrHasoB OT Tepmonap
03/06 141 - 148 3HayeHue TemnepaTypbl B peXnMe py4Homn -9999 — 9999
KOPPEKLUMM BXOAHbIX CUrHANoB OT TepMonap
03/06 149 — 164 Jlorvka paboTbl Bbix.ycTpovctB DO kaHanoB 1 - 16 0-5
03/06 165 — 180 Homep aHanorosoro Bxoaa Ans ynpasneHus 0-7
NOrmkon paboTbl AMcKpeTHbIX BbixogoB DO1 - DO16
03/06 181 - 196 'vcTepesunc BbixogHoro ycTpoictea DO1 - DO16 0 —9999
03/06 197 — 212 Tun BbIXOOAHOMO CUrHana BbIXOAHOrO YCTPOWCTBA 0000 — ctaTu4eckui
DO1-DO16 0001 — 9999 -
MMNYIbCHbIV
03/06 213 -228 BesonacHoe nonoxeHue BbIXOAHOMO YCTPOMCTBA 0 — nocnegHee
DO1-DO16 npwu obpbiBe AaTyukKa nonoxeHue
1 —oTkn.
2 — BKI.
03 /06 229 — 236 Twn perynaTopa 0-5
03 /06 237 — 244 Homep aHanorosoro Bxoaa ans napametpa M 0-7
perynsTopa kaHana 1 - 8
03/06 245 — 252 Twn ynpaBneHus perynatopa kaHana 1 - 8 0000 — obpaTtHoe
0001 — npsimoe
03/06 253 — 260 CKOpPOCTb AMHAMUYECKOW GanaHCMPOBKM 3adaHns 0 —9999
03 /06 261 — 268 Bpems mexanuama Twm, nepuog NAQ-LUIWM 0 —9999
03 /06 269 — 276 MuHUManbHas AnuMTenbHOCTb uMnynsca TMUH 0—9999
03/06 277 — 284 3agepxkka Ha BkntodeHne DO B NpoOTUBOMNOMNOXHOM 0—9999
HanpaeneHum
03 /06 285 -292 30Ha He4yBCTBUTENBHOCTH 3-X MO3ULIMOHHOTO 0 -9999
perynsitopa (MepTBasi 30Ha)
03/06 293 - 300 'ncrepesnc 2-x, 3-x NO3MLMOHHOIO perynsrtopa 0 —9999
03/06 301 -308 OrpaHuyeHne MWH aHanoroBom sueiiku -9999 — 9999
perynsitopa
03 /06 309 - 316 OrpaHuyeHne MAKC aHanoroBon siuemnkm 0 -9999

perynatopa
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[MpogomkeHne Tabnuupl 7.1

DYHKUMOHaNbHbIN
Koz onepaLmm Appec HanmeHoBaHue napameTtpa [Orana3oH u3meHeHus
Peructpa, DEC [MapameTp ypoBHS KoHduUrypaumm] (mecATUYHbIE 3Ha4YeHUsA)
03/06 317 - 324 Homep anckp.Bbixoda Ha KOTOpbI NogaeTcs curHan 1-16
«BOJIbLWE» perynsatopos kaHanos 1..8
03/06 325 -332 Homep anckp.Bbixoaa Ha KoTopbIvi nogaetca curHan | 1-16
«MEHLE» perynsitopos kaHanos 1..8
03 /06 333 -340 BesonacHoe nonoxeHve BbIXO4a perynsaropa B 0-3
crnyyae oTkasa AaTyvka, MMHUN CBS3W Unn
M3MEepUTENbHOro KaHana
03 /06 341 - 348 3HauveHne 6e30NacHOro NonoXeHus 0-99,9
yCTaHaBNMBaeMoro nonb3oBaTenem
03 /06 349 — 356 Tun TEXHOMNOrMYEeCKOM CUrHanmsaumm 0-3
03 /06 357 — 364 TexHonornyeckas curHanusaums "MMHUMYym" -9999 — 9999
03 /06 365 — 372 TexHonornyeckas curHanusaums "Makcumym" -9999 — 9999
03 /06 373 — 380 'ncTepesnc TEXHONOrMYeCcKon curHanvsaumum 0 — 9999
03 /06 381 -384 McTOYHUK aHanoroBoro curHana Ans ynpasneHus 0-9
aHanoroBbiM Bbixogom AO1 — AO4
03/06 385 — 388 HavanbHoe 3HauyeHue BxogHoro curHana pasHoe 0% | -9999 — 9999
BbIXOAHOIO curHana
03 /06 389 — 392 KoHeuHoe 3HayeHue BXOOHOro CuMrHarna paBHoOe -9999 - 9999
100% BbIXOOHOrO cUrHana
03 /06 393 — 396 HanpasneHue BbixogHoro curHana AO1 0; 1
03 /06 397 — 404 KonuyecTBo To4eK NnHeapusaumm 0000 — 0020
03/06 405 -424 ABcuMCChl ONOPHbIX TOYEK NIMHEeapu3aunm 0000 — 9999
425 - 444 aHanoroBoro Bxoaa Ai1, Ai2, Ai3,,,, Ai8
445 — 464
465 — 484
485 - 504
505 — 524
525 — 544
545 — 564
03/06 565 — 584 OpgaunHaThl OnopHbIX Todek nuHeapusaummn  (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 Konnyectso nHANLMPYEMbIX NapameTpoB 1-8
03 /06 726 Bpems nHgmkauum 1-10
03/06 727 -734 Kannbposka Hayana Lkanbl Bxoga kaHanoB 1 ... 8 -9999 — 9999
03 /06 735 —-742 KannbpoBska KoHLa LiKanbl Bxoaa kaHanos 1 ... 8 -9999 — 9999
03/06 743 — 746 Kannbposka Hayana wkanbl Bbixoga AO1 — AO4 -9999 — 9999
03/06 747 — 750 Kannbposka koHua wkansl Beixoga AO1 — AO4 -9999 — 9999
03 /06 751 KannbpoBka Hyns gat4ymka TepMOKOMMNeHcaunm -9999 — 9999
03/06 752 KannmbpoBka makcumyma AaTyvka TepMOKOMIeHcaumm -9999 — 9999
03/06 753 - 760 KoadbcpuumeHT koppekuum (cMeLleHne) aHanoroebix | -9999 — 9999
BxogoB Al1 — Al8
03 /06 761 -—768 Tun dyHkuum ansi 1 — 8-ro dyHKUMoHanbHoro 6roka | 0—3
03 /06 769 — 776 MepBbii napameTp ans 1 — 8-ro pyHk. 6noka 0-7
03 /06 777 -784 Btopon napameTtp ans 1 — 8-ro dyHk. 6rnoka 0-7
03 /06 785 —792 3HayeHwue Bbixoda dyHk. 6rnokos 1 — 8 -9999 — 9999
03 /06 793 - 800 YcTtaBka aBapwuiiHo curHanusauun MIN gns -9999 - 9999
aHanorosblx Bxogos Al1 — Al8
03/06 801 — 808 YcTtaBka aBapuiiHon curHanusauun MAX aons -9999 — 9999
aHanoroBbix Bxogos Al1 — Al8
03 /06 809 CocTosiHMe KBUTUPOBaHUS MobutHo
0 — He KBUT., 1 — KBUT.
03/06 810 PesepB
03 /06 811, 812 CocTtosiHue npeaynpeauTensHOW U aBapunHon MobutHo
cuUrHanusaumm 0 — HopM., 1 — BbIX. 3a YCT.
03 /06 813 Owwubka ynpaBneHus Mo6butHO
03 /06 814 Owwnbka KoMnapaTopos 0 — HopmM., 1 — owwmbka.
03 /06 815 AnnapaTtHble owunbku (nnatsl pacwvpenus, SP)
03 816 TarimM-ayT Kagpa 3anpoca 0-200
03 817 CeTeBol agpec 0-255
03 818 CkopocTb 06mMeHa 0-12
* TMpumeyvaHue k pernctpam 1 — 8. lMpn HeOoCTOBEPHbIX OAHHbIX 3HA4YeHVWE W3MEPSIEMON MEPEMEHHOW B 3TUX perucrpax

yBenunumaetca Ha 20479 (4FFFh), T.e. BbixoauT 3a npepensl nio6oro M3MepsemMoro AuanasoHa, U 3TO MOXeT CIYXWTb MPU3HAKoOM O
HeOCTOBEPHOCTU AaHHbIX AT1S BEPXHETO YPOBHSI.

** Pernctp 83 «PaspeweHue npospaMMuposaHusiy, B Crydae YCTaHOBKM €ro 3HayeHuss B «1», paspellaeT U3MeHeHue
KOHGUrypaumoHHbix peructpoB No 84-790. YcTtaHoBKy «PaspeweHue npoepamMmMuposaHusi» MOXHO OCYLLECTBUTb C nepcoHanbHoi OBM unm c
nepegHen nadenu npubopa (ypoeHb 15.00). lMpu Hanuuum B 83 peructpe «0» [OCTYMHbI ANt U3MEHEHUSI TONMbKO PErncTpbl OnepaTtuBHOIO
ynpaBneHus 0-83, a ocTanbHble AN YTEHUS.
1
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Tabnuua 7.2 — NporpamMMHO AOCTYNHbIE GUTOBBLIE PErncTpbl Mo 3anuck perynsatopa MTP-8

DYHKUMOHANbHbIN GAApec
KoA, onepauuu nrosoro HanmeHoBaHue 6uTOBOrO NapameTpa Ananason usmexenus
(TonbKo 3anuck) peructpa (wecTHagUaTepPMYHbIE 3HAYEHWS)
Data Coil

05 0

05 1 -

05 2 -

05 3 ---

05 4 -

05 5 ---

05 6 -—

05 7 -

05 8 Pexum perynatopa KAHAJT 1 0x0000 — 0 (aBT), OXFFOO0 — 1 (py4)
05 9 Pexum perynsitopa KAHAJT 2 0x0000 — 0 (aBT), OxFF0O0 — 1 (py4)
05 10 Pexum perynsitopa KAHAJT 3 0x0000 — 0 (aBT), OxFF0O0 — 1 (py4)
05 11 Pexum perynatopa KAHAJT 4 0x0000 — 0 (aBT), OXFFOO0 — 1 (py4)
05 12 Pexwum perynsitopa KAHAJT 5 0x0000 — 0 (aBT), OxFF0O0 — 1 (py4)
05 13 Pexum perynatopa KAHAJT 6 0x0000 — 0 (aBT), OXFFOO0 — 1 (py4)
05 14 Pexwum perynsitopa KAHAJ 7 0x0000 — 0 (aBT), OxFFOO0 — 1 (py4)
05 15 Pexum perynatopa KAHAJT 8 0x0000 — 0 (aBT), OXFFOO — 1 (py4)
05 16 [unckpeTHbin Boixog KAHAN 1 0x0000 — 0 (oTkm), OXFFOO0 — 1 (Bkn)
05 17 OunckpeTHbin Bbixog KAHAJT 2 0x0000 — 0 (oTkn), OXFFOO — 1 (BKM)
05 18 HunckpeTHbin Boixog KAHAJT 3 0x0000 — 0 (oTkm), OxFFOO0 — 1 (Bkn)
05 19 OunckpeTHbii Bbixog KAHATT 4 0x0000 — 0 (oTkn), OXFFOO0 — 1 (Bkn)
05 20 HunckpeTHbin Boixog KAHAJT 5 0x0000 — 0 (oTkm), OxFFOO0 — 1 (Bkn)
05 21 [unckpeTHbin Boixog KAHAJT 6 0x0000 — 0 (oTkm), OXFFOO0 — 1 (Bkn)
05 22 OunckpeTtHbin Bbixog KAHAJT 7 0x0000 — 0 (oTkn), OXFFOO — 1 (BKM)
05 23 OwnckpeTHbin Boixog KAHAJT 8 0x0000 — 0 (oTkn), OXFF0OO0 — 1 (Bkn)
05 24 OuckpeTHbi Bbixog KAHAJT 9 0x0000 — 0 (oTkn), OXFFOO0 — 1 (Bkn)
05 25 [vnckpeTHbin Boixog KAHAT 10 0x0000 — 0 (oTkm), OxFFOO0 — 1 (Bkn)
05 26 OunckpeTHbin Boixog KAHAN 11 0x0000 — 0 (oTkn), OXFFOO0 — 1 (Bkn)
05 27 OunckpeTHbiv Bbixog KAHAI 12 0x0000 — 0 (oTkn), OXFFOO — 1 (BKM)
05 28 OunckpeTHbin Boixog KAHAJT 13 0x0000 — 0 (oTkm), OXFFOO0 — 1 (Bkn)
05 29 OunckpeTHbiv Bbixog KAHAI 14 0x0000 — 0 (oTkn), OXFFOO — 1 (BKM)
05 30 HunckpeTHbin Boixog KAHAJ 15 0x0000 — 0 (oTkm), OxFFOO0 — 1 (Bkn)
05 31 OwnckpeTHbin Boixog KAHAT 16 0x0000 — 0 (oTkn), OXFFOO0 — 1 (Bkn)

Pernctpel 0-31 Tabnuubl 7.2 npeacTaBnstoT cobor nobutHein obpas pernctpoB 9, 10 Tabnuupl 7.1. ®yHkumsa 05
npefocTaBneHa ¢ TOYKM 3peHust 6esonacHoro ynpasneHus peructpom 9, 10 (cm. Tabnuuy 7.1). PekoMmeHayeTcs ocyLlecTBnsATb
rpynnosoe yteHue u3 peructpa 9, 10 Tabnuubl 7.1 (kog 03), a 3anuck ocyLlecTBnATb NOGUTHO B pernctpbl 0-31 Tabnuupl 7.2 (koa
05).

7.1.1 AnnapaTHbie oWKnbKn

Mapametp 15.00 (cootBeTcTBYOWMA emy peructp 815) «AnnapaTHble OWWMOKM» CKragblBaeTcs Cco
cnepyroLmx 6Gutos:

BuT 7 6 5 4 3 2 1 o , 7 6 5 4 3 2 1 0
-k ko 03 03 03 03 03 03 03 03 | 03 03 03 03 03 03 03 03

Crapwwit 6ant Mnagwwin 6ant

e Bit 0 — NVRAM: owwubka 3HeproHeszaBucumom O3Y. Ecrm B 3tom 6ute Haxogutcs «0», TO
3HeproHesaBucumas namsTe pabotaeT HopmanbHO. lNpu BO3HUKHOBEHWWM OWMOKU B 3HeproHesasucumon O3Y B Hyneson 6uT
3anucbiBaeTcs «1».

e Bit 1 — He ucnonb3yeTcs.

e Bit 2 - Bit 4 — DAC1-DAC2: owmbka 1-3-ro uucpo-aHanoroBoro npeo6pasoBartens (LAI). Mpu
HopManbHou po6oTe Ludpo-aHanoroBbix NpeobpasoBaTeneit B 6Gutax 2-4 Haxoautesa «0». EguHMua nosiensietca B 6ute 2, 3 unm
4 ecnu B pabote LIAM1, LAM2 nnn LIAMN3 o6HapyxeHa owwnbka.

e Bit 5 — DIO: owmnbka po60TbI MOAyNen ANCKETHbIX BXOAOB/BbIXOAOB. «0» COOTBETCTBYET HOPMAIbHOM
po6oTe Moaynei AMCKETHbIX BXOAOB/BbIXOAOB, @ «1» yka3blBaeT Ha Hannyue owmnbky B 3TOM Moayne.

e Bit 6 - Bit 15 — He ncnonb3ytoTcs.

MeToab! ycTpaHeHuUs oWNGKu:
1. BbiknounTb, a 3aTemM BKMoUUTb perynstop MTP-8
2. 3amMeHUTb MOAYMb pacLUMPEHUs

Mpumep. Ecnu napameTp [15.00]=0036 (coOTBETCTBEHHO 3HaYeHue perucTpa 815 Takke pasHo 36), TO
nocne npeobpasoBaHus ero B ABOEYHYIO cucteMy ncumcneHus nonyydum: 100100. CpaBHMBag C Bbilie HABEAEHHBIM
pasnoXeHneM 3HayeHus 3TOro napameTpa Ha 6uTbl, nonydaem: Bit0=0, Bit1=0, Bit2=1 — owwubka 1-ro umdpo-
aHanorooro npeobpasosartensa (LIAM1), Bit3=0, Bit4=0, Bit5=1 — owwubka paboTbl mMogynen ANCKPETHbIX
BXOZ0B/BbIXO0B.
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7.2 MODBUS npoTtokon
7.2.1 ®opmart Kaxxgoro 6anTa, KOTOPbIN NPUHUMaETCA U NepefaeTcA KOHTPoNNnepamMm cregyoLmin:

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

Kagp Modbus coobuennsi cnegyoLuii:

DEVICE ADDRESS | FUNCTION CODE DATA CRC CHECK
8 BITS 8 BITS kx 8 BITS 16 BITS

Fne k<16 — konuuyecTBO 3anpalumBaeMblx perucTpoB. Ecnv B kagpe 3anpoca 3akasaHo Gonee 16
pernctpoB, PEFYJTATOP MTP-8 B oTBETE OrpaHNMYMBaET UX KONMYECTBO A0 NepBbIX 16-TW perncTpoB.

7.2.2 Device Address. Agpec ycTpoucTea

Apnpecc koHTponnepa (slave-yctponctea) B cet (1-255), no kotopomy obpawaetca SCADA cucrema
(master-ycTporictBo) co cBovMM 3anpocom. Koraa yganeHHbI KOHTpOrnep mnockbinaeT CBOW OTBET, OH pasmeliaeT
3TOT Xe (COBCTBEHHBIN) agpec B 3TOM none, YTobbl master-yCcTpoicTBO 3Hano kakoe slave-yCTponcTBO OTBEYaeT Ha
3anpoc.

7.2.3 Function Code. ®yHKUMOHaNbHbLIN KO onepauumn

PEFYNATOP MTP-8 nognepxuBaeT cnenyroLime yHKUUN:

Function Code PyHKUMUA
03 YUTteHwne perncrpa(os)
05 3anucb BUTOBBLIX NEPEMEHHbIX
06 3anucb B 0OUH perncTp

7.2.4 Data Field. None nepeaaBaeMbIX faHHbIX

Mone paHHbLIX coobuweHusa, nocbinaemoro SCADA cuctemon yaaneHHOMY KOHTpomnnepy, COAepXuT
Ao6aBo4vHO MHMOpMaumio, koTopas Heobxoguma slave-ycTponcTsy ans getanusauuny dyHkumm. OHa BKNoYaeT:

® HavanbHbIN aapec perncTpa n KoNMYecTBo perncTpos Ans dyHKummn 03 (4TeHne)

® afpec perncTpa n 3HayeHue 3Toro pernctpa Ans dyHkumm 06 (3anuce).

Morne faHHbIX COOBLLEHNS], MOCHINIAEMOrO B OTBET yAarneHHbIM KOHTPOMNEPOM COLEPXKUT:
® KONMYecTBO GalT oTBeTa Ha yHkumo 03 1 cogep1Moe 3anpaluMBaeMblX PerMcTpoB
® a[ipec perucTpa u 3HauyeHue 3Toro permctpa Ans dyHkumm 06.

7.2.5 CRC Check. MNone 3Ha4yeHUs1 KOHTPONILHON CYMMbI

3HayeHne 3TOro MONs - pesyfnbTaT KOHTPOMS C MOMOLLbIO LmMKnMyeckoro m3bbitouHoro koga (Cyclical
Redundancy Check -CRC).

Mocne dopmupoBannss coobuwennss (address, function code, data) nepeparllee ycCTpoONCTBO
pacuutbiBaeT CRC kop v nomelaeT ero B koHel, coobuieHus. MpuemHoe ycTpoincTBo pacuutbiBaeT CRC kop
NpUHSATOro coobLleHnst n cpaBHmBaeT ero ¢ nepegaHHbiM CRC kogom. Ecnn CRC kop He coBnagaert, 370 03HavaeT
4YTO UMEET MECTO KOMMYHMKaLMOHHas olnbka. YCTPOWCTBO He BbINOMHAET AENCTBUMA U HE AaeT OTBET B crny4ae
obHapyxeHua CRC ownbku.

MocnenosaTtensHocts CRC pacyeTos:

. 3arpy3ka CRC peructpa (16 6uTt) eguHunuamm (FFFFh).

. Nckntovarowee UITN ¢ nepebimu 8 6uT BanTta cooblueHus n cogepxxumeim CRC peructpa.

. Casur pesynbTtata Ha oguH 6uT Bnpaeo.

. Ecnu casuraembii 6ut = 1, nckntovarowee UM cogepxumoro pernctpa ¢ A001h 3HaueHnem.

. Ecnu cosuraembivi 6ut Hynb, NOBTOPUTL Liar 3.

MoBTopsaTh Wwarn 3, 4 n 5 noka 8 cosmros He ByayT MMETb MECTO.

. Ucknirovatowee UIN co cnepytowmmn 8 out 6anta cooblueHms n cogepxmmbim CRC pernctpa.
. MoBTOpATHL Warn ot 3 4o 7 noka Bce 6ainTbl coobLeHns He obpaboTatoTcs.

. KoHeuHoe cogepxummoe pernctpa v 6ygeT 3HaYeHUeM KOHTPOSbHOW CyMMbI.

Korga CRC pa3melyaeTcs B koHLe coobLieHus, mnaawuii 6ant CRC nepenaetcsi nepsbIM.
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7.3 Mpumep pacyeTa KOHTpOSbLHOU cyMMbI (CRC)

Appec yctpoiictea 06, onepauus yteHume (kog 03), HayaneHbI pernctp 0008, uncno peructpos 0001
Device address 06, read (03), starting register 0008, number of registers 0001

PacueTt koHTponbHon cymmbl. CRC Calculation

Function code

Load 16 bit register to all 1
First byte is address 06
Exclusive OR
1st shift

AO001

Exclusive OR
2nd shift

A001

Exclusive OR
3rd shift

A001

Exclusive OR
4th shift

5th shift

AO001

Exclusive OR
6th shift

7th shift

A001

Exclusive OR
8th shift
Second byte Read 03
Exclusive OR
1st shift

2nd shift

3rd shift

A001

Exclusive OR
4th shift

5th shift

AO001

Exclusive OR
6th shift

7th shift

8th shift

Third byte Starting reg 00
Exclusive OR
1st shift

2nd shift

A001

Exclusive OR
3rd shift

A001

Exclusive OR
4th shift

40.41

AO001

Function code

Exclusive OR
5th shift
A001
Exclusive OR
6th shift
A001
Exclusive OR
7th shift

8th shift

Two byte (16 bit) Register Overflow
HB LB Bit
1111 1111 1111 1111 0
0000 0110
1111 1111 1111 1001
0111 1111 1111 1100 1
1010 0000 0000 0001
1101 1111 1111 1101
0110 1111 1111 1110 1
1010 0000 0000 0001
1100 1111 1111 1111
0110 0111 1111 1111 1
1010 0000 0000 0001
1100 0111 1111 1110
0110 0011 1111 1111 0
0011 0001 1111 1111 1
1010 0000 0000 0001
1001 0001 1111 1110
0100 1000 1111 1111 0
0010 0100 0111 1111 1
1010 0000 0000 0001
1000 0100 0111 1110
0100 0010 0011 1111 0
0000 0011
0100 0010 0011 1100
0010 0001 0001 1110 O
0001 0000 1000 1111 0
0000 1000 0100 0111 1
1010 0000 0000 0001
1010 1000 0100 0110
0101 0100 0010 0011 0
0010 1010 0001 0001 1
1010 0000 0000 0001
1000 1010 0001 0000
0100 0101 0000 1000 O
0010 0010 1000 0100 O
0001 0001 0100 0010 O
0000 0000
0001 0001 0100 0010
0000 1000 1010 0001 0
0000 0100 0101 0000 1
1010 0000 0000 0001
1010 0100 0101 0001
0101 0010 0010 1000
1010 0000 0000 0001
1111 0010 0010 1001
0111 1001 0001 0100 1
1010 0000 0000 0001
Two byte (16 bit) Register Overflow
HB LB Bit
1101 1001 0001 0101
0110 1100 1000 1010 1
1010 0000 0000 0001
1100 1100 1000 1011
0110 0110 0100 0101 1
1010 0000 0000 0001
1100 0110 0100 0100
0110 0011 0010 0010 O
0011 0001 1001 0001 0
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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 0
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 0
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 0
6th shift 0011 0010 1010 1011 1
A001 1010 0000 0000 0001
Exclusive OR 1001 0010 1010 1010
7th shift 0100 1001 0101 0101 0
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 0
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 0
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

'ne «NUMBER OF REGISTERS» <16 — konnyecTBO 3anpalumMBaeMbiX pernctpoB. Ecnv B kagpe 3anpoca
3akasaHo 6onee 16 peructpos, PEFYJTATOP MTP-8 B oTBeTe orpaHMuMBaeT MX KONMMYECTBO OO0 NepBbix 16-Tu
perucTposB.

Mpumep pacyeTa KOHTPOSILHOM CYMMbI Ha si3blke 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 = 0xFFFF; [l initialize crc

while ( number_byte>0 )

crc A= *buff++ ; /I crc XOR with data
bit_counter=0; I/l reset counter
while ( bit_counter < 8)
{
if (crc & 0x0001)
{
crc>>=1; Il shift to the right 1 position
crc A= 0xA001; /I crc XOR with 0xA001
}
else
{
crc >>=1; Il shift to the right 1 position
}
bit_counter++; I/l increase counter
}
number_byte--; Il adjust byte counter
}
return (crc); Il final result of crc

}
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7.4 POPMAT KOMAHA

YrteHue Heckonbkux peructpoB. Read Multiple Register (03 )
Cnegyowmii dhopmaT Mcnonb3yeTcst Ans nepefadn 3anpocoB OT KOMMblOTepa M OTBETOB OT yAaneHHoro

YyCTpOWCTBa.
3anpoc yctponctey SENT TO DEVICE:
DEVICE FUNCTION DATA CRC
ADDRESS CODE 03 STARTING REGISTERS NUMBER OF REGISTERS
1BYTE 1BYTE HB LB HB LB LB HB
OTBeT ycTtporictBa. 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

Fne «NUMBER OF REGISTERS» 1 n <16 — konu4ecTBO 3anpaliMBaemblx peructpoB. Ecnv B kagpe
3anpoca 3aka3aHo bonee 16 pernctpos, perynatop MTP-8 B oTBeTe orpaH/4MBaEeT NX KONMYECTBO A0 NepBbIX 16-Tn
perucTposB.

Mpumep 1:
1. YreHune peructpa Read Single Register (03)
3anpoc ycTpownctBy. 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
OTBeTt yctpounctea. 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. 3anucsb B pernctp Write to Single Register (06)
Cnegywouwiasi kKomaHa 3anvcbiBaeT onpeaenieHHoe 3HaueHne B PErncTp.
3anpoc u OTBeT ycTpourcTBa. 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)

Cnegyowas komaH4a 3anvcbiBaeT onpeaenieHHoe 3HavyeHne B GUTOBbLIN perncrp.

TMP-8 nmeet 32 6UTOBbLIX perncTpa KoTopble COOTBETCTBYIOT pernctpam Ne9 u 10.

3anpoc yctpounctBy. SENT TO DEVICE: Address 1, Function (05), bit 16 — peructp coctosiHus
AnckpeTHoro Bbixoaa Ne1.

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

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

3anpoc yctponctBy. 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
Ot1BeT ycTtponctea. 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 YkazaHue mep 6e3onacHocTu

NPEAOYINPEXAOEHUE

1. NpeHe6pexeHne MepamMn NPegOCTOPOXHOCTU U NpaBuaMn 3KcnyaTaumm
MOXeT CcTaTb MNPUYUHOW TPaBMUPOBAHMS MNepcoHana WU MNOBpeXAeHUs
ob6opyaoBaHus!

2. [Ona obecnevyeHust 6Ge3onacHOro WCNONbL30BaHUA OGOPYAOBaHMFI
HEeYKOCHUTeINbHO BbINONHANTE YKa3aHuns AaHHOW rnaBbl!

8.1 K akcnnyataumm perynartopa MTP-8 ponyckaiTca nuua, MMmerowme paspelwleHve ans paboTbl Ha
aneKkTpoycTaHoBKax HanpsxeHvem o 1000 B 1 nayunslume pyKoBOACTBO NO 3KCMyaTaumuy B NOMHOM obbeme.

8.2 OkcnnyaTaumsa perynatopa MTP-8 pa3peluaetcst npy Hanuuum MHCTPYKLUKM NO TeXHMKe BGe3onacHocTu,
YTBEPXOEHHON npeanpusitTuem-notpebutenem B YCTaHOBMEHHOM MNOPSAKE W yuuTbiBawowen cneundmnky
NPUMEHeHNs perynsitopa Ha KOHKpeTHoM obbekTe. [pu akcnnyataumm Heobxogumo cobniogatb TpeboBaHus
aencteytowmx npasun MT3 n MTH ana anekTpoyctaHoBOK HanpsxeHvem Ao 1000B.

8.3 Perynsatop MTP-8 pomkeH akcnnyaTMpoBaTbCs B COOTBETCTBUM C TpeboBaHMAMM OENCTBYHOLNX
"MpaBun ycTponcTBa anekTpoyctaHoBok" (MYJ).

8.4 Vicnonb3yiiTe HanpsbkeHus nutanus (220B/50y nepemeHHOro Toka), cooTBeTCTBYOLWMe TpeboBaHMAM
K anektponuTaHuio ans perynatopa MTP-8. MNpu nogaye HanpspkeHust NUTaHUs HeobxoguMoe ero 3HadeHve
[OOMKHO yCTaHaBnNMBaTtbcsl He Gonee, Yem 3a 2-3 cek.

8.5 Bce wMoOHTaxHble u npodwunaktmyeckne paboTbl AOMMKHbI NPOBOAMTBCA MPU  OTKIIOYEHHOM
3NeKTPONMTaHUN.

8.6 3anpelLaeTcs noaknoyaTh U OTKMIOYATL COEANHUTENN NPY BKIMHOYEHHOM 311EKTPONUTAHUN.

8.7 TwaTenbHO nNpov3BOAMTE MOAKIIOYEHNE C COBGMoAEeHMEM MOMSIPHOCTM BbIBOAOB. HenpaBunbHoe
MOOKIOYEHNE UNM MOAKMIOYEHUE Pa3beMOB NPV BKITIOYEHHOM MUTaHUU MOXET MNPUBECTUM K MOBPEXOEHMIO
3MEKTPOHHbBIX KOMMOHEHTOB Npubopa.

8.8 He nogkntoyarite HeMcnonb3yemble BbIBOAbI.

8.9 Mpwu pasbopke npubopa Ana ycTpaHeHus HencnpaBHocTen perynatop MTP-8 gomkeH OblTb OTKIHOYEH
OT CETU ANEKTPONUTAHUS.

8.10 Mpu un3BneyeHun npuGopa U3 Kopryca He NpUKacalTeCb K €ro 3MEeKTPUYECKUM KOMMOHEHTaM U He
noABepraiiTe BHyTPEHHUE Y3Mbl 1 YacTK yaapam.

8.11 Pacnonaraute perynatop MTP-8 kak MOXXHO fanee OT YyCTPOWCTB, reHEPUPYHOLLNX BbICOKOYACTOTHbIE
nanyyeHne (Hanpumep, BY-neun, BY-cBapoyHble annapaTbl, MalwuHbI, UM Npubopbl NCNOMb3YOLWME UMMYIbCHbIE
HanpskeHus) Bo n3dexanune cboes B paboTe.
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9 MNMopsaaoK yCTaHOBKU U MOHTaxa

9.1. Tpe6oBaHuUsA K MeCTy yCTaHOBKM

9.1.1. Perynatop MTP-8 paccunMTaH Ha MOHTaX Ha BEpPTUKarbHON NaHemnmn aneKTpoLLnTOB.

9.1.2. PerynsiTop [OMKeH YCTaHaBnMBaTbCH B 3aKPbITOM B3pblBOGE30MacHOM M noxapobes3onacHom
nomewieHnn. Mcnonbsynte npubop npu Temnepatype M BRaxHOCTW, OTBevawwmux TpeboBaHWsAM W yCnoBuUsSM
3KCNnyaTaumm ykasaHHbIM B rraBe 3 HacTosALWEero pykoBoacTea.

9.1.3. He 3arpomoxpaariTe NnpoCcTpaHCTBO BOKPYr YCTPOWCTBA AN HOpMarnbHoro Ttennoobmena. OTBegute
AOCTaTOYHO MecTa Ans eCTECTBEHHOW BEeHTURAUMKM ycTponcTea. He 3akpbiBaviTe BEHTUMSALMOHHbIE OTBEPCTUSA Ha
Kopnyce yctponcTsa. Ecnn npnbop noasepraeTcst HarpeBaHuio, Ans ero oxnaxaeHus 4o Temnepatypbl Huke 50°C,
MCMofb3ynTe BEHTUNATOP.

9.1.4. NabapuTHbIE N NpUCOEAMHUTENBHbIE pa3Mepbl perynatopa MTP-8 npuBeaeHbl B NpunoxeHum A.

9.2. CoeguHeHMe € BHEWHUMU ycTporucTBaMU. BxoaHble 1 BbIXoAHbIE Lenu

9.2.1. BHUMAHUE!!! Tlpn nogkntodeHun perynatopa MTP-8 cobniogath ykasaHust mep 6e3onacHocTu
pasgena 8 HacTosILLero pykoBoacTBa.

9.2.2. KabenbHble cBs3un, coeauHsaowme perynarop MTP-8, nogknmioyaloTcs yepes3 KreMMHble KOMOAKU
COOTBETCTBYHOLUMX KIEMMHO-OITOYHBLIX COeAVHUTENEN B COOTBETCTBUM C TpeboBaHuamu AencTByrowmx "MpaBun
YCTPOMWCTBA 3NEKTPOYCTAHOBOK".

9.2.3. lNogknoyeHne BXOOO0B-BbIXO4OB K perynatopy MTP-8 npou3BogdT B COOTBETCTBUM CO CXemMamu
BHELLHNX COeaAUHEHWI, NPUBEAEHHbIX B NpUnoxeHun b.

9.2.4. Tpn NOAKMIOYEHUN NUHUA CBHA3U K BXOAHbIM W BbIXOAHBIM KNeMMaM npuvHUManTe Mepbl Mo
YMEHBLUEHNIO BIUSHUS HaBEAEHHbIX LUYMOB: UCMOMb3yUme BXOOHble W (UNWN) BbIXOAHbIE LUYMOMNOAaBMSIOLME
GunbTpbl Ana perynsatopa (B T.4. ceTeBble), WwymonoAaBnswowme unbTpbl Ans NepudepuiHbIX YCTPOWCTB,
MCMOMb3yNTe BHYTPEHHNE LNpOoBbLIE (PUNbTPLI aHaNorosblix BXogos perynatopa MTP-8.

9.2.5. He ponyckaeTcst 06beanHsTb B 0OAHOM Kaberne (KryTe) Lenu, no KoTopbiM NepeaatoTcsl aHanorosble,
NHTepP(eiCHble CUrHambl M CUNbHOTOYHbIE CUrHamnbHbIe UMM CUMBbHOTOYHbIE CUMOBble Lenu. [Ona yMeHblueHus!
HaBEdEHHOro LWymMa OTAENUTe NIMHUM BbICOKOTO HaMpsiKeHWs WMNWU fIMHUK, NPOBOASLUME 3HAYUTENbHbIe TOKM, OT
ApYyruxX nuHWIA, a Tawkke usberaiiTe napannenbHOro MM OBWEro MOAKMIOYEHUSS C NUHUAMM NATaHWS Mpu
NOAKIMIOYEHUN K BbIBOAAM.

9.2.6. HeobxoomMmMocTb 3KpaHUpOBaHWsl kabenewn, Mo KOTOpbIM nepepaeTcs nHdopmauusi, 3aBUCUT OT
ONvHbl kabernbHbIX CBA3EM W OT YPOBHA MOMEX B 30He Npoknagkn kabens. PekomeHgyetcs wucnonb3oBaTb
n3onupyoLme Tpyoku, KaHarbl, TOTKA MU 3KPaHUPOBAHHbIE NMUHUN.

9.2.7. TlpMMeHeHVe 3KpaHUPOBAHHOM BUTOW MNapbl B MNPOMbIWMEHHbLIX YCNOBUSAX SBNSETCA
npeanoyTUTENbHbBIM, NOCKOMbKY 3TO obecneyvBaeT MNosydyeHue BbICOKOrO COOTHOLUEHWUSI CUrHam/lym v 3awmuTty oT
CUHA3HON NMOMEXN.

9.2.8. MNopakntoyanTe ctabunusaTopbl UNu WymMmonoaasnsowme puUnbTpbl K NepudepuinHbiM YCTPONCTBaM,
reHepVpylLWUM 3MEeKTPOMArHUTHbIE W UMMYNbCHbIE MOMEXU (B YacTHOCTW, MOTOpaM, TpaHcdopmaTopam,
corneHouaam, MarHUTHbBIM KaTyLllkam v ApYrMM yCTPOMCTBaM, UMEIOLLMM M3yYatoLmne KOMMNOHEHTbI).

9.3. NMoakniovyeHne anekTponuTaHuA 61o0KoB

9.3.1. BHUMAHMUE!!! TMpw nogknoveHnn anekTponutaHusa perynatopa MTP-8 cobniopgatb ykasaHus mep
6e3onacHoCcTM pa3gena 8 HacTosILLero pykoBOACTBaA.

9.3.2. [Ons obecneyeHusi cTabwunbHol paboTbl obopyaoBaHUsi konebaHusi HanpsKeHUss U YacToThbl
nuTaloLWen aNeKTpoceT! OOMKHbI HaXOAMTbCS B Mpedenax TexHuueckux TpeboBaHuii, ykasaHHbIX B pasgene 3, a
AN KaXA0ro COCTaBNALLEro KOMNOHEHTa CUCTEMbl — B COOTBETCTBMM C UX PyKOBOACTBaMM Nno akcnnyatauun. [pu
HeobXxoaAMMOCTH, ANS HEeMnpepbIBHbIX TEXHOMOrMYECKMX MpoLeccoB, AormkHa OblTb MpegycmoTpeHa 3awmTa oT
OTKITOYEHMS (UMW BbIXOAA U3 CTPOS) CUCTEMbI NOAAYMN INEKTPONUTAHUS — YCTAaHOBKON UCTOYHMKOB BecrnepebonHoro
nMTaHus.

9.3.3. Ansa perynatopos MTP-8 ¢ ncnonHeHnem ansa nutaHusa oT ceTu nepemeHHoro Toka 220B. MNposoaa
3M1eKTPONUTaHNA CeTn nepemMeHHoro Toka 220B nogknioyaloTcs pasbeMHbIM COeAMHUTENEM, PacnofioKeHHbIM Ha
3agHel naHenu perynatopa MTP-8.

9.3.4. YcTaHaBnuBas WwymMonoaasnsowmii hunbTp (CUrHanbHbIA UM ceTEBOW), 06s3aTENbHO YTOYHUTE €ro
napameTpbl (MCNOMb3yeMoe HanpshkeHne n nponyckaemble Toku). Pacnonarante unbTp Kak MOXHO Gnuxke K
perynaTopy.
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10 NoaroToBKa K paboTe. Nopaaok padoTbl

10.1 MoproToBKa K paboTe

MopkntoveHne BXxOA0B-BbIXOAOB K perynatopy MTP-8 npou3BogsT B COOTBETCTBMU CO CXEMaMM BHELUHUX
COEeAMHEHUN, NPpUBEAEHHbIX B NpunoxeHunmn b.

10.2 KoHdmrypaumsa npubopa

Perynatop npeactaBnseT coboi KOHUrypupyembli KOMNaKTHbIA npubop. Monb3oBaTenb, He MMELMiA
3HaHUA U HaBbLIKOB MPOrPaMMUPOBAHUS, MOXET MNPOCTO BbI3bIBATb WM WCMOMHATH pPasfnuyHble YHKUAM MyTEM
KoHdpurypauum perynsitopa MTP-8. Perynatopbl MTP-8 o4eHb rmbkue B ncrnonb3oBaHMU 1 MOryT ObICTPO U Nnerko,
W3MEHMBLUN KOHUrypaumio, BbLINOMHUTL pasnuyHble TpebGoBaHWMs U 3a4ayn ynpaBeHUs TEXHONMOrMYeCKUMU
npoueccamu.

Perynatopel MTP-8 koHdurypupytoTca 4vepes nepefdHiol naHenb npubopa vnu 4Yepes ranbBaHU4ecku
pasgeneHHbii uHTepdeic RS-485 (npotokon ModBus), 4TO Takke MO3BONSAET UCMONbL30BaTh NPMOOP B KayecTBe
yAarneHHoro KoHTposnnepa npu pabote B COBPEMEHHbIX CETAX ynpaBneHns n céopa nHdopmauuu.

MapameTpbl KoHUrypauum perynsatopa MTP-8 coxpaHsiloTcs B 3HEproHesaBUCUMOM NamsiTi u npubop
crnocobeH BO30OHOBWTL BLIMONIHEHWE 3afay YrNpaBneHWst MOcre NpPepbiBaHUS HanpskeHus nuTaHusl. batapes
pe3epBHOro NUTaHUsi HE UCMONb3YEeTCS.

Mporpamma koHdurypaumm perynaropa MTP-8 gomxkHa GbITb cocTaBneHa 3apaHee 1 odopMrieHa B Buae
Tabnuubl (CM. Npunoxexve B), 4To n3baenT nonb3oBaTens OT oWMOOK NpM BBOAE NapameTpoB KOHUrypaumm.

HasHayeHne anemMeHTOB nepedHen naHenn, HasHaydeHwe CBETOAMOAHbLbIX WMHAMKATOPOB W KhnaBuw -
npenctaBsfieHo B COOTBETCTBYIOLLMX pasaenax rnaBbl 5. MNopsgok KOHCbMI'ypaLI,VIVI M3IOXEH B rnase 6.

10.2.1 NMopsaaoKk HAaCTPOMKK aHaNoroBbIX BXOA0B

Mpw HacTporke 1 NepecTporke C OAHOTO TUMNa BXOAHOrO CUrHamna Ha Apyrow Tun, HeoBXo0AUMMO NpUBECTU B
COOTBETCTBME CrieayoLiee:

- napameTpbl MEHI0 KOHbUrypaumum, oTsevaroLmMe TUny BXOAHOro curHana — cM.npunoxeHve B,

- NOMOXeHWA NepeMblyek Ha KNeMMHO-61104HOM coefmHuTene — cMm. Tabnuuy 10.1,

- NOMOXeHWA NepeMblYek Ha nnaTe npoleccopa (ycTaHOBMEHHON BHYTPW npnbopa) — cM. pucyHok 10.1.

Tunbl BXOAHbLIX CUrHANOB, N NOMOXEHUS nepemMblvek npneeneHbl B Tabnuue 10.1.

(P

RN

o=

PucyHok 10.1 — MNonoxeHne nepemMblvek Ha nnate npoweccopa
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Tabnuua 10.1 — NonoxeHue nepemMblvek AN YCTAHOBKU TUMNA aHaNoroBbiX BXOA0B

T Napamerp Monoxenue MonoxeHne nepemMbiyeKk Ha nnare
1N BXOAQHOrO curHana MeHIo nepembiyek Ha HMBEpCanbHbIX BX0A0B (puc.10.2.1)
KOHurypaumm KB3-24-17 y T

0-5 MA RBx=200 Om 3.00 [1-2], [7-8] JP2 [1-2] JP1[1-2]

0-20 mA, RBx=49.9 Om 3.00 [1-2], [5-6] JP2 [1-2] JP1[1-2]

4-20 mA, RBXx=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] ---

TCI 501, Pt50 3.00 [1-2], [5-7] JP2 [3-4] -

TCI 100r, Pt100 3.00 [1-2], [6-7] JP2 [3-4] -

TCIM 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], [6-7] JP2 [5-6] JP1[1-2]

TXA (K) 3.00 [1-2], [5-7] JP2 [5-6] JP1[1-2]

TMNM10 (S) 3.00 [1-2], [5-7] JP2 [7-8] JP1[1-2]

TNP (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 nepemblv4eK Ha KNEeMMHO-GITOMHOM COeAMHWUTENe Ans HACTPOWKU aHaroroBblX BXOAOB OOMMKHO
COOTBETCTBOBATL MOJIOXKEHMNIO MEPEMbIYEK HA aHANOroBOM BXOAE Ha mraTe rnpoLeccopa, a Takke COOTBETCTBOBATb
HOMepy NapamMmeTpa MeHI0 KOHUrypauuy aHanoroBoro Bxoga oTBeYaroLLero 3a TMn BXOAHOro curHana.

2. CmelleHne BxogHoro curHana 4-20MA yctaHaBnuBaeTcs NporpaMmMHo.

3. XapakTepuUCTuK1 TUNOB BXOAHbIX CUrHanNoB NpMBeAeHbl B pasgene 3.

4. Mopsaok KanMbpoBKM BXOAHbLIX aHaNoroBbIX CUrHanoB npueseaeH B pasgene 11.

10.2.1 MNMopsAoK HACTPOMKM aHaNoOroBbIX BXOAOB

Mpu HacTpoiike 1 NepecTPoitke C OAHOMO TuMa BXOLHOTO CUrHana Ha Opyroi Tun, Heo6XxoauMo NMpUBECTU B
COOTBETCTBME crieayoLlee:

- NapameTpbl MEeHI0 KOHJUIypaLum, oTBevaroLLne TUny BXOOHOro curHana,

- NMOMOXEHWSA NepemMblYek Ha KNemMmHo-61104HOM coeauHuTene,

- NMONOXEHWS NepeMblYek Ha MOZYre YHMBEPCanbHbIX BXOAOB (YCTAHOBIIEHHOM BHYTpU Npubopa).

10.2.3 MNopspok HacTpoMKa aHanoroBbIX BbIXO40B
AHanoroBbIn Bbixog MTP-8 sBnsieTcss akTMBHbIM, MO3TOMY Afsl €ro NUTaHus He TpebyeTcsi BHELUHWIA

NUCTOYHUK NOCTOAHHOIO TOKa.
AHanoroBbIN BbIX04 raribBaHM4YeCKN N30NMpoBaH OT apyrux uenen perynatopa.

Tabnuua 10.2. — nNonoxeHwe nepeMblyek Ha nnaTte npoueccopa Ans YCTaHOBKM TuMa aHanoroBoro
BbIXOAHOrO CurHana
Twun BbIXOAHOrO curHana MonoxeHnne nepembidkn JP5 Ha nnaTe npoueccopa
0-5mA [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 BbINOMHEHWA onepauuii KoHdUrypaummn, perynatop nepesopat B pexum PABOTA (cm. rnasy 6)
HaXumas knasuy [4¥].

N3amepeHne n obpaboTka BXOAHbLIX CUTHANOB MO 3a4aHHON nNporpamme, a Takke (hOPMUPOBaHUE BbIXOOHbLIX
YNpaBnsoLMX BO3OENCTBMI NPOMCXOAMUT Kak B pexxume PABOTA Tak u npu KOHUIypupoBaHuu.

[ns BOCCTaHOBMEHWSI NapameTpoOB HACTPOWKU MNPEANPUATUS M3roTOBWUTENst (YCTAHOBKA 3HAYeHWid Mo
YMOMn4aHuo) HeobxoaMmo:

® OTKIIOYUTB NMUTaHWe perynsatopa,

e HaxaTb knasuwy [¢],

e yaepxuBas Haxarton knaeuwy [¢] BknounTb NuTaHue,
e OTNyCTUTHL Knasuwy [J].

OO0Hako, Heobxo00uMO MoMHUMb, YMo daHHasi hyHKUUST He uMmeem obpamHo20 delicmeusi.

Ocob6eHHocTU pexxuma PABOTA

B perynatope MTP-8 wumeeTcss BO3MOXHOCTb MNOAKMOYATb OAMH [JAaTyvk TepmonpeobpasoBartens
COMNpOTUBINEHUSI NapasisiesbHO K ABYM U Gonee BxogaM. HacTpauBasi BbIXOAHbIE YCTPONCTBA HA Pas3fIUYHYO JOrMKY
paboTbl (M rMCTEPE3NC) MOXKHO NONY4MTL Bonee CroXxHble MO CBOEW CTPYKTYPE CUCTEMbI PETYNIUPOBAHUS.

Hanpumep:

® TPEXMO3ULMOHHbIE PETYNATOPbI,

® [BYXMO3ULMOHHbIE PErynAaTOpbl YNpaBneHWs ABYMS HarpeBaTensmu, oavH 6Goree MOLWHbIA — And
CKOPOCTHOrO HarpeBa, ApYyrov — MeHee MOLLHbIV A4S NaBHOro NogaepXaHusa Temnepartypbl obbekTa,

® [BYXMO3MLUUOHHbIE PErYNSATOPbI YpaBreHus BEHTUNSTOpoM (oxnagutenem) n TOHom (HarpeBaTenem) —
nogaepXaHne MUKpoKnmmara, KoHAMLMOHUpoBaHue (bornee GbICTPOE M Ka4eCTBEHHOE perynMpoBaHue).
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11 KannbpoBka n npoBepka npubopa

11.1 Kann6poBka yHucdu1unpoBaHHOro aHanoroBoro Bxoga

Kannbposka npubopa ocyLlecTBnsieTcs:

e Ha 3aBopge-n3rotoButene npu Bbinycke npubopa

e [Monb3oBaTtenem:
- MpY CMeHe Tuna gatyuka (nepekoHdgurypaumm npmubopa)
- PV 3ameHe Aart4yvka
- PV U3MEHEHWMN ONNHBI NUHWIA CBA3N

11.1.1 Py4yHas kanu6poBka

1) B pexume koHdurypaumm yctaHoBute napameTtp 11.00 "KannbpoBka Havamna wkanbl aHanoroBoro
Bxoga 1". MopakniounTte k aHanoroBomy Bxody Al1 perynatopa MTP-8 06pa3uoBbiii ICTOYHMK MOCTOSIHHOMO TOKa U
yCTaHoBUTE BenuunHy curHana pasHyto 0 MA (uim 4 MA) B 3aBMCMMOCTM OT WCMONHEHUS KaHana,
cooTBeTcTBytoLyto 0% gnanasoHa.

Haxunmasn knasuwn [ A] vnu [ V] yctaHoBute Ha aucnnee NMAPAMETP 3HavyeHue B TEXHUYECKNX eauHuLax,
cootBeTcTBytoLlee 0%.

HaxaTb knasuwy [¢].

2) YctaHouTb napameTtp 11.01 "KanubpoBka KoHua LwKanbl aHanorosoro Bxoaa 1". YcraHoBUTE BEMUYMHY
curHana pasHyto 5 MA (nn 20 MA) B 3aBMCUMOCTM OT UCMONHEHUS KaHana, cooTeeTcTBytowwyto 100% gnanasoHa.

Haxumas knasuwu [A] unu [ V] yctaHoBuTe Ha gucnnee NAPAMETP 3HayeHve B TEXHMYECKMX eauHNLIAX,
cooTBeTcTBytoLlee 100%.

HaxaTb knasuwy [¢'].

3) Ansa 6onee ToyHOM KanUMBpPOBKK kaHana NoBTOpUTE onepauuio 1 1 2 HECKOSbKO pas.

Mpumep py4yHou kanuGpoBKK Bxoaa 1 ans tuna gatumka 0005 TCIM 500, W10=1,391 (MTP-8):

1) B pexume koHdurypauum yctaHoBuTe napameTp 3.01 "Kog Tuna patyumka", cOOTBETCTBYIOLUMA TUMY
nogkntoyaemoro gatyvka. Hanpmmep, BoibpaH kog Tmna gatymka 0005, uto cooTBeTcTBYET TNy Aatymka: TCI 5001,
W100=1,391 (OCHOBHOE 3HA4YeHUWE) C AMana3oHOM Mamepsiembix Temnepatyp ot -50°C go +650°C n ¢ gnanasoHom
namepsieMbix conpotueneHmn ot 40,00 Om go 166,6150m.

2) Mogknountb MarasunH conpotueneHmn MCP-63 (MCP-60M vnu aHanormyHbii npubop ¢ aHanorMyHbIMm
XapakTepucTMkaMmu He XyXXe yKasaHHbIX) K Bxody 1 BMECTO MOAKMNYaemMoro gatyvka TepmonpeobpasoBartens
COMPOTMBIIEHUS COMMACHO CXEME BHELLUHUX COeAUHEHUI (CM. NpunoxeHune b-2).

3) Ha marasvHe conpoTMBNEHMI YCTAHOBWUTbL 3HAYEHWE COMPOTMBMEHWUS ANsl BbIOpaHHOro Tvna gatyuka
40,00 Om, COOTBETCTBYHLLEE HavanbHOMY 3HadeHuo npu kanubposke. Cm. Tabnuuy 11.2.2 pekoMeHOyeMbIX
HayarnbHbIX Y KOHEYHbIX 3HAYEHWIA CONPOTMBIIEHUIA NPU KanMbpoBKe.

4) B pexume KoHdwurypauum yctaHoBuTe napameTtp 11,00 "KanubpoBka Havana wkanbl Bxoga 1".
Haxumas knasuwu [A] nnu [ V] yctaHoBute Ha gucnnee NMAPAMETP 3HaueHve, cooTBeTCTBYlOLLEE TeMnepaType
Havana wkanbl npu kanuéposke "-050,0°C". Haxatsb knasuwy [¢].

5) YctaHoBuTb napameTp 11,01 "Kannbpoeka koHuUa Lwkansl Bxoga 1".

6) Ha marasvHe conpoTMBNEHMI YCTAHOBWUTb KOHEYHOE 3Ha4YeHue COMPOTUBIEHMS Npu Kanubposke Ans
BblOpaHHOro Tuna gartdvka 166,615 Om. Cm. Tabnuuy 11.3.2 pekoMeHayeMbIX HayarnbHbIX U KOHEYHbIX 3HAYEHUI
CONPOTUBIEHMUI NPY KannbpoBKe.

7) Haxvumas knasuwm [A] vnu [V] yctaHoBuTe Ha aucnnee MAPAMETP 3HayeHue, COOTBETCTBYlOLLEE
KOHLy LuKasbl Npu kanuGposke "650,0°C". HaxaTb knaesuwy [¢].

8) Ansa 6onee TouHOM KanUMBpPOBKK kaHana noBTopuTe onepauun 3 - 7 HECKOMbKO pa3.

11.1.2 ABTOMaTH4ecKasi KanmbpoBka

YcraHosuTe napametp 11.00. Haxmute knasuwy [¢']. 3HaveHns BbiBogumoe Ha aucnnein «[TAPAMETP»
HayHeT MmuraTb. Npu HaxaTumn knaBuwK [O] BKIIOYaETCS aBTOMaTnyeckas kannbpoBka Hyrs, 4TO CONpPOBOXAaeTCs
MuraHuem napametpa uHgmkatopos “MIN” “MAX”. Mpu muranmm nugukatopos “MIN” “MAX” Hy)kKHO NoAaTb Ha BXOA
CUrHan KOTOpPbIN COOTBETCTBYET PEKOMEHOOBAHHOMY Havany wkanbl (cMm.Tabn. 11.2.2) n HaxaTb knasuwy [&].
Knaeuwa [¢'] dmkcupyeT HOBOe 3HaYeHve kanmbposku. 3anamte B pexum nameHeHus napameTpa 10.01 Haxatnem
knasuwm [¢'], BKNOUMTE pPEeXUM aBTOMaTMYECKON KanubpoBKM BXOAa HaXaTuem KrasuLuu [O]. Mopavite Ha BxoA
CUrHan KOTOpblii COOTBETCTBYET PEKOMEHA0BAHHOMY KOHUY wWKanbl (cM.tabn. 11.2.2). Haxmute knasuwy [¢] ans
3aMoOMUHaHNS 3HAYEHWS KanuobpoBKK.

KannbpoBka aHanorosbix BXo40B 2 - 8 NpoM3BOANTCA aHanornyHo kanmbposke Bxoaa 1.

MapameTpbl 14.07 1 14.08, ¢ NOMOLLbIO KOTOPbIX MPOM3BOAMTCS KanMBpPoOBKa AaTyMKa TEPMOKOMMNEHcaLn
(TemnepaTypHON KOMMEHCALMN XONOAHOro cnas Tepmonap) KoTopbln yctaHosneH Ha Kb3-24-17, oCTynHbl TONbKO
B crnydae, korga yctaHosneHo n.3.00=0007.

Heobx00umo nomMHUMBb, 4TO NOCIe NPoBeAeHUs KanMbpPoBKM HEOGXOAMMO NPOU3BECTM 3anucb NapaMeTpoB
(k03 PULIMEHTOB KanNMBPOBKM) B SHEPrOHE3aBUCKUMYIO MaMsATb, B MPOTMBHOM Cryyae BBefeHHas MHdopmauus He
GyaeT coxpaHeHa Npu OTKIYEHUN NUTaHWS perynsaTopa.
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11.2 Tunbl faTYNKOB N peKoMeHAyeMble npeaesbl KanMopoBKU

Tabnuua 11.2.1 — Tvnbl TOKOBBLIX AATYMKOB M peKOMeHAYyeMble Npeaesibl kKanmbpoBku

Twun BxogHOro aHanoroBoro PekomeHayembI aMana3oH
MpumeyvaHue
CUrHana KanubpoBKM BXOAOB

0 — 5 mA (Rex = 200 om) CM. 3aMeyvaHuns NpuBEAEHHbIE HMKE

0 — 20 mA (Rex = 49.9 om) 0-100 %

4 — 20 mA (RBx = 49.9 om)

KBagpaTtuyHas (Bxoa kanubpyeTcs Kak NMMHENHBIN, 3aTem
yCTaHaBNMBaeTCs KBagpaTuyHas Likana)

JlnHeapnsoBaHHas (Bxop kanubpyeTcs Kak NMHEWHbIN, 3aTeM
yCTaHaBNMBaeTCs KBagpaTUyHas LiKana)

Tabnuua 11.2.2 - Tunbl 4aTYMKOB TEPMOMETPOB CONPOTUBIIEHUSI U PEKOMEHAYEMbIE Npeaesbl KanMbpoBKy

PekomeHayembIn MpepenbHble 3HaYeHUsA
FpapyvpoBouHas AnanasoH M3MepsieMbIX CONPOTUBIEHUN
Koa Bxona Tun paTymka
xapakTtepucTtuka u HCX KanuGpoBKKU BXOOOB, npw KanubpoBke Npuéopa
‘C RHay.kanuop. RKOH.kanu6p.
0002 TCM 50M, W400=1,428 (OCH.) -50 °C... +200 °C 39,225 92,775
0003 TCM 100M, Wi100=1,428 (OCH.) -50 °C... +200 °C 78,450 185,550
0004 TCM rp.23, Wipo=1,426 -50 C... +200 'C 41,710 98,156
TCn 5001, W100=1,391 (oCH. . .
0005 P50 o= 0‘0603090’ 0’00(392 ) -50 °C... +650 °'C 40,000 166,615
TCnN 10001, W100=1,391 (ocH. . .
0006 o0 I 0,003(92 ) 50 “C... +650 °C 80,000 333,23
0007 TCN rp.21, Wi50=1,391 -50 °C... +650 'C 36,800 153,300
Tabnuua 11.2.3 - Tunbl 4aTYMKOB TEpMONAp U pekoMeHAYyEMbIE Npeaesbl KanMbpoBku
PekomeHayembI 3HaYeHUs1 HanpsXKeHUs NpU Kanubposke
Kon Bxopa Tuvn paTyuka AnanasoH KanmbpoBku npubopa
BX0foB, 'C RHau.kanuop. RKOH.kanu6p.
0010 Tepmonapa TXK (J) 0...+1100°C 0wmB 63,792 mB
0011 Tepmonapa TXK (L) 0 ... +800°C 0 vmB 66,44 mB
0012 Tepmonapa TXKH (E) 0 ... +850°C 0 vmB 64,922 mB
0013 Tepmonapa TXA (K) 0 ... +1300°C 0 mB 52,41 mB
0014 Tepmonapa TIM10 (S) 0 ... +1600°C 0 vmB 16,777 mB
0015 Tepmonapa TIP (B) 0 ... +1800°C 0 mB 13,591 mB
0016 Tepmonapa TBP (A-1) 0 ... +2500°C 0 vmB 33,647 vB

3AMEYAHUA 10 OMNEPALINSIM KAJIMBPOBKU

B npouecce py4yHon kannbpoBku He TpebyeTcs TOYHOro paBeHCTBa CUrHamnoB Havyana u KoHua guanasoHa
kannbposku cornacHo Tabnuupl 11.2.2 (0% n 100% avanasoHa). [lonyckaeTca NPOBOANUTL PYYHYIO kanmbpoBKy Ans
BXOAHbIX CWUrHamnoB B Hayane M B KOHLE PeKOMeHOyeMOro Auana3oHa kanvbpoBOK BXOAOB. Hampumep, MOXHO
NPOBOAMTL PYYHYIO KanMBpoBKY ANA BXOAHbIX curHanoB 2% u 98% pAmanasoHa. BaxHo nuwb 1O, 4TOBBLI MO
LUMPOBOMY MHAMKATOPY YCTAHOBUTb 3HAYeHWe, MaKCMMmarnbHO Onu3koe K YCTaHOBIIEHHOMY 3HAYeHWI0 BXOAHOro
curHana.

[ns noBbIWEHNss TOYHOCTU WU3MEPEHUS BXOAHbLIX aHaroroBblX CUrHamoB, AOMyckaeTcs Kanmbposky
npousBoanTb ANs BCei uenu npeobpas3oBaHMA curHana ¢ y4eTom BTOPWYHBIX NpeobpasosaTtenen curHanos. YTo
BMNOCMEACTBMN MOXET Yy4yLUMTb NPOLECC YNpaBneHns.

Hanpumep, ans BxogHon uenu: damyuk — npeobpasosamerib — peaynsimop MTP-8 nCTo4HUK 00pasuoBoro

CuUrHana nogknw4yaeTcda BMeCTO AaTyuKa, a onepauna KaJ'IVI6pOBKVI BXOOHOro curHana npoun3BoanTCA Ha peryndartope
MTP-8.
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11.3 JluHeapusauua aHanoroBbix Bxoaos Al1 — Al8

Cl)yHKLI,I/Iﬂ NnHeapusaunun noayYnMHeHa BCeM aHalloroBblM BXO[4aM. ﬂVIHeapVISaLlI/IFI AaetT BO3MOXHOCTb
npaBUIIbHOIo dI)I/I3I/I‘-IeCKOFO npencrasneHunsa HEINMHENHbIX perynmpyembiX U namepdaembiX napameTpoB.

B perynsitope vmeeTcs Tabnuua nvHeapusaumm Anst Kaxaoro M3 BOCbMM BXOAO0B. [fisi 3TOro Ha HYXKHbIX
KaHanax Heobxogumo BbiGpaTb TN BxogHoro aatyumka [3.00] = 0008 — nuHeapwu3oBaHHbIA, BBECTU KONMYECTBO
TOYeK NMHeapusauum, 1 BBECTU Tabnuvuy nuHeapuaauun.

* C romowbio flUHeapusayuu MOXHO npou3godums, Hanpumep, kanubposky emkocmel 6 numpax, mempax
Kybuyeckux unu Kumoepammax npodykma, 8 3aeucuMocmu Om USMepeHHo20 8X00HO20 CU2Hara ypoeHsl 8 eMKOCMU.

Mpn nHaukaumm nuHeapudyemon BenuumHbl Bxoda All — Al8, onpegensoowmMy napameTpamu SBRSKOTCA
Hayano u KoHel wWkanbl (MPOLUEHTHOE OTHOLIEHWE K AManasoHy W3MepeHus), MOMOoXeHWe OeuuManbHOro
pasgenuTens, a Tawkke OKBMAMCTAHTHblE OMOpHble TOYKM nuHeapu3auun. KpuBasi nuHeapu3aumm umeet
«MNPEnoMEHUs» B OMOPHbIX TOYKaX.

11.3.1 NapameTpbl NIMHeap13aLum BXOoA0B
Hanpumep, napameTpbl nuHeapusauun Bxoga Al1 cnegyrowme (ansa sxogos Al2 — Al8 aHanornyHo):
KoHdpuzypayus aHanoz2oeoz20 exoda Al1

[3.00] =0008 - Tun wkansl aHanoroeoro Bxoaa Al1 - nMHeapn3oBaHHas
[3.06] KonuuyecTtBO yyacTkoB NuHeapusaumm Bxoga Al1
[3.03] TMonoxeHwne geummansHOro pasgenurens npu nHamkauumn exoga Al1

YpoeeHb 8. A6cyucchkl OnopHbIX MoYekK siuHeapu3sayuu exoda

[9.00] A6cumcca HayanbHOro 3HayYeHus (B % OT BXOAHOrO curHana)
[9.01] A6cumcca 01-1 ToukM
[9.02] A6cumcca 02-i1 Toukm
[918] Abcuncca 18- To4KM
[9.19] A6cumcca 19-i Toukn

YpoeeHb 9. OpOuHambi OMOPHbLIX MOYeEK JIUHeapu3ayuu exoda

[10.00] OppguHaTta HavyanbHOro 3Ha4YeHus (CMrHan B TEXHUYECKMX eamHuuax ot -9999 no 9999)
[10.01] Oppgunata 01-11 ToukM
[10.02] Oppgunata 02-11 ToukM
[1018] OpavHaTta 18- ToukK
[10.19] OppguHaTta 19-1 Toukn

11.3.2 OnpeaeneHune onopHbIX TOYEK NMHeapusauum
11.3.2.1 OnpedeneHue Konu4ecmaa OropHbIX MOYEK IuHeapu3ayuu.

Onpepenutb 1 3agaTb HEOOXOOUMOE KONMMYECTBO OMOPHbIX TOYEK NUHeapu3aumu B napametpe [3.06].
Mpepenbl nsmeHewnst napameTpa [3.06] ot 0000 go 0019.

Bbibop Heob6xoaMMOro KommMyecTBa OMOPHbIX TOYEK NMHeapusauun npousBoAUTCA M3 coobpakeHus
ob6ecneveHns HeobX0AMMOW TOYHOCTU N3MEPEHUSI.

11.3.2.2. OnpedeneHue 3Ha4yeHUl OMOPHbLIX MOYEK TUHeapusayuu.

Ona  3HayeHua mHOuuMpyemoro BxogHoro curHana Yi (B TexHuMyeckux egmHuuax ot —9999 po 9999 c
y4yeToM AeunmarnbHOro pasgenutens) BblMUCUTb COOTBETCTBYOLLYH (PU3NYECKYH BENMYUHY U3 COOTBETCTBYHOLLMX
PYHKUMOHAmbHbLIX (rpagnpoBOYHbIX) Tabnmy unu rpadryeckn U3 COOTBETCTBYIOLLEN KpUBOW (MpU HEOGXOAMMOCTH
MHTEPNONMPOBAaTL) U 3aAaTb 3HaYEHWE AN COOTBETCTBYHOLLEN ONMOPHOW BEMUUYMHBI BXOOHOTO (PU3NYECKOro cUrHana
Xi (B %, o1t 00,00% £o 99,99%).
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CootBeTcTBylowme 3HaqeHns Xi (B %, ot 00,00% [o 99,99%) sBoadATca B napameTpax Ha yposHe 9:

YpoeeHb 8. Abcuyucchl OMOPHLIX MOYeK JIUHeapu3ayuu exoda

[9.00] A6cuncca HavanbHOro 3HayYeHus (B % OT BXOAHOrO curHana)

[9.01] A6cumcca 01-i4 ToukM
[9.02] A6cumcca 02-i4 Toukn
[918] Abcumcca 18- ToukM
[9.19] A6Gcumcca 19-11 Toukn

CooTBeTcTBYIOLWME 3HAYeHMs Yi (B TeEXHUYECKUX eamHuuax ot —9999 go 9999 c¢ yyeTtom peuumanbHOro
pasgenuTens) BBOAATCSA B napaMeTpax Ha yposHe 10:

YpoeeHb 9. OpduHambl OMOPHbLIX MOYeK JIUHeapu3ayuu exoda

[10.00] OppavHaTa HavyanbHOro 3Ha4YeHNs (CUrHan B TEXHUYECKNX eauHuuax ot -9999 o 9999)

[10.01] Opgunata 01-11 ToukM
[10.02] Oppgunata 02-11 Toukn
[1018] OpawvHata 18- ToukM
[10.19] OppgunaTta 19-11 Toukn

11.2.3. Npumepsl NMHeapu3sauum cUrHanoB

Mpumep 1.
MHamumpyemoe 3HaveHue B PeanbHas xapaktepuctuka,
TEXHUYECKMX eamHULLax npegcTaBneHHas rpacdunyeckm
°C A
OpguHaTta
3-ro yuactka [ 999.9
JlnHeapuso-
750,0 3-1 yu. BaHHas
OpavHata XapakTe-
2-ro yyactka - —————— | puctuka
2-yy .
OpguHaTta 350,0 100%
BXOZIHOrO
1-ro yyacTtka
curHana
1-7 y4.
Y! | X
T >
20,00 50,60 / 60,00 /99,99
HauyanbHoe Abcumcca Abcumcca Abcumcca
3Ha4YeHue 1-ro yyacrtka 2-ro yyacTtka 3-ro yyacTtka

PucyHok 11.3.1 - JluHeapusauyusi cueHana, nodasaemozo Ha 8xod Al1, npedcmaeneHHas epaghudecku (kpusoli)

KoHdpuzaypupyembie napamempni Onsi npumepa 1:

[3.00] = 0008 [9.00] = 00,00
[3.06] = 0003 [9.01] = 20,00
[3.03] = 000,0 [9.02] = 60,00

[9.03] = 99,99

[10.00] = 0000 (nHamumpyeTcsa «000,0»)
[10.01] = 3500 (uHamumpyeTtca «350,0»)
[10.02] = 7500 (uHamumpyeTca «750,0»)
[10.03] = 9999 (nHamumpyeTcsa «999,9»)
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12 TexHU4YecKoe oOCnyXnBaHume

12.1 Mpu npaBunbHon akcnnyatauumn perynstop MTP-8 He TpebyeT noBcegHEBHOrO 06CNYXMBaHWS.

12.2 MNeprognyHOCTL NPOUNAKTUHECKUX OCMOTPOB U peMoHToB perynsatopa MTP-8 ycraHaenusaetca B
3aBMCUMOCTM OT NPOU3BOACTBEHHBIX YCITOBUIA, HO HE pexe [ABYX pa3 B rof.

12.3 MMpu anuTenbHbIX nNepepbiBax B paboTe pekomeHayeTcst oTknouvaTb perynatop MTP-8 oT cetu
SMNeKTponUMTaHuS.

12.4 Bo BpeMsi NpoUnakTUYECKMX OCMOTPOB: MPOBEPATb WM YUCTUTL KabernbHble 4acTu COeaUHEHUM
(BckpbiTve perynstopa MTP-8 He ponyckaeTcs); KNeMMHO-6OYHble COEAMHUTENM, MNpPOBepsiTb MPOYHOCTb
KpenneHus 6rioka, MOHTaXHbIX XXIyTOB; NMPOBEPSATb COCTOsHNE 3a3eMINSIOLLMX NPOBOAHMKOB B MECTAX COeAMHEHWIA.

12.5 OuncTka npubopa: He ncnoneb3yiite pactsoputenu n nogobHble BellecTsa. [1ns O4YMCTKM YCTPONCTBa
nonb3ynTecb CINPTOM.

13 TpaHcnopTupoBaHue U XpaHeHUue

13.1  TpaHcnoptupoBaHue perynsatopos MTP-8 ponyckaeTcs Tonbko B YynNakoBke NpPeanpuUATUS-
N3roToBUTENSI U MOXET NPOU3BOAUTCS NOObIM BUAOM TpaHCNopTa.

13.2 Mpw nony4yeHunn perynatopa MTP-8 y6eanTbcs B NOMHOM COXPAaHHOCTM Tapsl.

13.3 Tlocne TpaHcnopTupoBanus perynatopa MTP-8 Heob6xoguMmo BblaepXaTb B MOMELLEHUN C
HOpMarbHbIMU YCIIOBUSIMU HE MeHee 6-X YacoB, TONbKO NOCIE 3TOr0 NPOU3BECTU PacnakoBKy.

13.4 MNMpegenbHbIN CPOK XpaHEHUs - OOUH rof.

13.5 Perynatopbl MTP-8 gormkHbl XpaHUTLCA B CyXOM OTannnBaeMoM U BEHTUIIMPYEMOM NOMELLEHUN NpU
Temnepatype okpyxatowero Bo3gyxa ot MmuHyc 40°C po nntoc 70°C n oTtHocuTenbHowm BnaxHoctu ot 30 go 80%
(6e3 koHaeHcaumm Briaru). [JaHHble TpeboBaHWsA ABNAIOTCH PEKOMEHOYEMbIMU.

13.6 Bo3gyx B NOMeELlEHUM He [OfKeH coaepaTb NbUIM M NPUMECKH arpeccuBHbIX NapoB M rasos,
BblI3bIBalOLLNX KOPPO3Ut0 (B YaCTHOCTW: ra3oB, coaepXxallnx CepHNUCTble coeaNHEeHUA Unm ammmak).

13.7 B npouecce xpaHeHun unu akcnnyatauuy He knagute Tsxensle npegmeTsl Ha perynatop MTP-8 n He
noaBepravTe ero HUKaKomy MeXaHW4YecKOMy BO3OEWCTBUIO, TaK Kak YCTPOMCTBO MOXeT AecopmMupoBaTbCs U
noBpeauTbLCS.

14 N'apaHTUK nsroroBuTens

14.1 MapaHTUMNHBLIA CPOK YCTaHaBnMBaeTcsa 5 neT co AHA npogaxu perynsatopa MTP-8.

14.2 WNsroTtoBuTENb rapaHTUpyeT cooTBeTCTBUE perynaTopa MTP-8 TtexHudeckum ycnosusim TY Y 33.2-
13647695-001:2006 npu COOMOAEHUN YCMOBUM XPaHEHUS!, TPaAHCMOPTMPOBAHWUS, MOHTaXa W SKCniyaTaumu,
yKa3aHHbIX B PyKOBOACTBE MO 3Kcnnyatauumu Ha perynsatopbl MTP-8. Mpu HecobniogeHun notpebutenem AaHHbIX
TpeboBaHuii NoTpedbuTenb NMLIAeTCs NpaBa Ha rapaHTUNHLIA PEMOHT perynsitopos MTP-8.

14.3 Mo [0roBOpeHHOCTU C I'IOTpe6I/1TeJ'IeM npegnpuaTne-n3roTtoBuTENb OCyLLEeCcTBNAEeT ﬂOCﬂeFapaHTMVIHOG
TeXHU4eckoe OGCJ'Iy)KI/IBaHI/Ie, TeXHUYEeCKYyl0 noaaepxKy W TexXHU4YeCKne KOHCynbTauunm no BceM BuOaAM CBOEW

NpoayKLMK.
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NMPUNOXEHUA
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MNMpunoxeHue A — NAGapuTHbIe U NpUcoeANHUTESIbHbIE
pasmepbl

Pa3mepbi uHOukamopoe (ducnees):

Bud
c3adu

MMAPAMETP, KAHAJI:

"

Buod
c6oky
Uum
— 9
L]
189 max

190 max (MoHmMaxHas 251y6uHa)

PekomeHdyemasi monujuHa
wuma om 1 o 5 mm.

Pasmemka omeepcmuii Ha wyume:

150 min

150 min|

92 +0,8

96

PucyHok A.1 - MabapumHbie u npucoeduHumersibHble pa3mepsb!

PucyHok A.2 - Paamemka omeepcmull Ha uwjume

10
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MpunoxeHue b - NoaknoyeHue npnodopa.
CxeMbl BHELWWHUX coeANHEeHUN

MopakntoyeHne coeguHnTenel 6asoBor Moaenu

K63-24-17
MTP-8. Bun c3aaun 25
X1B|[5g
1 9 17
2 10 18
X1 — 3 11 19
I 4 12 20
5 13 21
6 14 22
7| [15] [23
8 16 24

KnemmHas konoaka

ANS NOAKITIoYeHNs

BXOLHbIX

YHUDULMPOBAHHBIX
curHanos

i CM. npunoxenue B5-2

KnemmMHasi konogka
ANS NoAKINoYeHns
[OVCKPETHbIX Harpy3ok
1 nHTepdenca

A}

E 1L Q KB3-30P(C,K)-11

i

=IN(w|~|O|®

e,
e,
e,
.
.

.

.
. .
""""

..
.,
..

.......
.....
'''''''''
.........

.

-----

.
.

.......
..
.,

KnemmHas konoaka
ONs NOAKINIoYEHUs
MHTEpdenca n
OWNCKPETHbIX Harpy3okK
MCMONb30BaHNEM perne. i

i
0
.
.,

I KrneMMHble Konoaku Ans noaknioyeHns
i CUrHasoB K MOAYIO paclunpeHust

nnm NNu 2
! ] 6 ]
! 1 9 17 i 1 9
i 2 10 18 2 10
: 3 11 19 3 3 11
[ 4 12 20 2 4 12
i 5 13 21 1 5 13
: 6 14 22 6 14
iEaRca N el e = e UL
i 8 16 24 8 16
© KB3-24-10, K63-24-11 KB3-30P(C,K)-12 KB3-28P(C,K)-12

o G S

PucyHok b.1.1 - [NodkmoueHue npubopa. CxeMbl 8HEWHUX COeOQUHEHUU
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B.1 - Cxema pacnavku kabenem KneMMHO-6GN0uYHbIX coeguHuTenen KB3-24-17,
KB3-16-14, Kb3-30P-11, KB3-30K-11 n Kb3-30C-11, a Takxe BHewlHue curHansi MTP-8:

59

K _MTP-8
P1A Kabenb coeguHuTenbHbIN Hymepauusa | HasHauyeHue
IDC-10G KB3-24-17, Kb3-16-14, KOHTaKTOB B | KOHTaKTOB B
(KB3-30P-11, KB3-30K-11, pa3beme pa3beme
KB3-30C-11) DI-37F DBR-37M
[ 1 1 +11
2 20 +12
3 2 +I3
4 21 +14
5 3 +I5
6 22 +16
7 4 +7
8 23 +18
9
10
P2A
IDC-16G
1 5 +U1
Ha KB63-24-17 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 +A0
12 29 +5V
13 11 TMPF
14 30 AGND
15
16
P1B
[ IDC-16G
1 12 DO1
2 31 DO2
3 13 DO3
4 32 DO4
5 14 DO5
6 33 DO6
7 15 DO7
Ha Kb3-16-14, (KB3- < 8 34 DOS8
30P-11, KB3-30K-11,
KB3-30C-11) 9 16 TXA+
10 35 TXB-
11 17 TERM
12 36 RGND
13
14 37 -24VD
15

\ 16

PucyHok B.1.2 - Cxema pacnatiku kabersnsi KneMmMHO-61104Hbix coeduHumenel Kb3-24-17, Kb63-16-14, KE3-
30P-11, KBE3-30K-11 u Kb3-30C-11
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B.2 NMoakntoyeHne paTynmKkoB K npudopy

B perynatope MTP-8 nmeetcsa BO3MOXHOCTb NOAKMIOYATb OAMH OATUUK C BbIXOAHBIM YHUMDULMPOBAHHBLIM
curHanom rnocnedosameribHO Kk ABYM 1 6onee BxoaaMm. NMpumeHeHne AaHHbIX NogkntoyYeHuin — cM. pasgen 10.3.

B perynatope MTP-8 wnmeeTca BO3MOXHOCTb MOAKMIOYATb OAMH AaTuuMk TepmonpeobpasoBaTens
CONpOTUBNEHUA rapasiesnsHo K AByM n 6onee Bxoaam. NpumeHeHve AaHHbIX NogknoyYeHun — cm. pasgen 10.3.

X1 - KneMMHas Konogka kKnemmMmHo-6noyHoro coeguHutens Kb3-24-17-0,75 ans noaknioyYeHns JaTymMKkoB C
BbIXOAHbIMU YHUULMPOBAHHLIMU CUTHANaMMU.

K perynatopy MTP-8Q=$\ X1, KbB3-24-17-0,75
i X
25
Mepemblivkn ons Bbibopa X1B |:| RH

Tuna nogkniodaemoro e 26
):laqu/lKaJ:l IEI EI EI IEI IEI IEI IEI IEI l___| -
Bxog1- |- 1 | 9 |- 17 MoakntoyeHune
Bxog2- |- 2 | 10 |- 18 aHanoroBoro Bbixoga
onn 3 - [ . 3 ...... 11 ........ 19
Bxona 4 - 4 |- 12 |- 20
Bxoa S - 5 |- 13 |- 21
Bxog 6 - |- 6 |- 14 |- 22
Bxoa 7 - |- 7 |- 15 |- 23
Bxon 8- |- g8 |- 16 |- 24
" i [MopgknioyeHne AaT4MKOB C
+In GNDn { BbIXOAHbLIM curHanom 0-5MA,

0-20 mMA, 4-20mA, 0-75mB,
0-1B, 0-10B

JINHUM cBA3N e

MopgkntoyeHne Tepmonap

i MopkntoueHne TepMOMETPOB
: COMNPOTUBIIEHMS

PucyHok b.2.1 - [NodknoueHue dam4yukos K exol0am peaynsimopa MTP-8

MonoxeHne nepembivek Ha KB3-24-17 ansi nogknoyeHnst pasHelX TUMNOB cUrHanoB cmoTtpu B Tabnuue 10.1.

————— ————————————————————————————————————————————————————————————————— ]
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B.3 NMoakntoyeHne CNONHUTENbHbLIX YCTPOMCTB K Npubopy

61

B.3.1 BHelwHuXe uenu KNeMMHO-61104HbIX coeauHuTenen 6asosoun mogenun MTP-8

MopkntoyeHne kabens ;
KNeMMHo-61104Horo KB3-16-14 i Hoxkm (2 wT.) ans
COEIMHUTENSA — CM. iycraHoBku KB3-16-14
npunoxenue b-1 .. Ha penbc DIN35x7,5
- | 1 DO1 +A 9 _ | »
-} 2 DO2 -B 10_1 MopgknioyeHne
3 nHTepderica RS-485 —
MoakntoyeHne ‘ B D3 TERM " ——> CM. npunoxeHue b-4
ANCKPETHbIX < | 4 DO4 RGND |12
UCMONHUTENBbHbIX < —1T—"
YCTPONCTB 1 - 5 DO5 +24V |13 1
Harpysok — CM.
npunoxexune b-3 -t 6 D06 24V 1“4 MuTaHne ANCKPETHbIX
7 BbIXOJOB U BHELLIHUX
- DO7 +24V 151 o Lened
\. «—1 8| DO8 24V |16 _|

PucyHok b.3.1.1 - PacrnionoxeHue cugHasnos KrnemMmHo-6r104Hoeo coeduHumensi Kb3-16-14

MpymevaHus.
1. KneMmHo-6n04HbI coeguHnTenb KB3-16-14 npeaHasHayeH ans MoHTaxa Ha penbc DIN35x7,5.
2. Hencnonb3yemeble knemmbl knemmHo-6noyHoro coegunutens Kb3-16-14 He nogknoyaTts.

VD
MTP-8 KnemmHas konogka Kb3-16-14 1=--- [>} —————— .
| Harpy3ska E
| i + \
=y por | ey
- +
:)) DO2 2 RH2
=i DO3 : " }——¢ Rw
== oos | ¢ Ty ™
- +
=g DO5 5 — RH5
== pos | 6 Tt ™
- +
= Do7 7  — °
- +
:;l: ' DO8 8 [ ¢ R®
< +24V 13
24V 14 24V - I|+
5 1
— +24V 15 > | O6wwuin
Harpysok
-24V 16 >
MuTaHue BHELHNX

uenen +24B

PucyHok B.3.1.2 - MopkntoyeHne AUCKPETHbIX Harpy3ok

Ha pucyHke B.3.2 ykazaHO noaknio4eHne BHELHEro NCTOYHMKA NUTanns =24B (HecTtabunuanposaHHoe, 20-
40 B noctosiHHOrO TOKa), MpeaHa3Ha4YeHHOro AN NUTaHUS Harpyskn U BHYTPEHHUX CXEM YNpaBneHns HarpysKkomu.

Mpn noOAKNYEHUN WHOYKTMBHBLIX Harpy3ok (perne, nyckaTenu, KOHTaKTOpbl, COMeHouMAbl U T.M.) K
OVNCKPETHBIM TPaH3MCTOPHBIM BbIXOAaM perynsatopa, BO usbexaHue Bbixoda U3 CTPOS BbIXOAHOrO TpaH3ucTopa 13-
3a 6omnbLIOro Toka camMouMHAYKUMKU, napannensHo Harpyske Heobxoaumo ycTtaHaenmeaTtb Onokvpytowmin avog VD.
BHelwHuiA gruoa yctaHaBnNMBaTh Ha KaXaoM KaHarne, K KOTOpoMYy MOAKIoYEHa MHAYKTUBHASA Harpyaka.

Tun yctaHaenuesaemoro avopa KO209, KO258, 1N4004...1N4007 wunu aHanorM4yHbIn, pacCcuuTaHHbIA Ha
obpaTtHoe HanpspkeHne 100B, npsimori Tok 0,5A.
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Cxema nogknoveHnsa KneMmmHo-o6no4vyHoro coeamHutena Kb63-30P-11

MocTtaBka knemmHo-6rovHoro coeguHutens KB3-30P-11 ocyulecTtBnsieTcs BMECTO KNeMMHO-61104HOro
coeaunHutens KbB3-16-14 ans noaknioyveHus k 6asosoit mogenu MTP-8 peneiiHbix BbIXOO0B.

BbixoaHoe WHaukatop Pasbem nogknioveHns kabens KnemmHo- MHpukaTop nogaum
pere 1-ro BKIIOYEHNS 6no4Horo coeguHutenst K63-30P-11 nuTaHus =24B
KaHana pene 1-ro
KaHana
i/ . /
1T I \‘ I J
a1 reesnee \
B Beceeoa e Co
| - - MutaHne =24B
= | [ | < -24B pene v cxem
D e e eo e oo e o 5= [0 < 248 ynpasnexusi pene
Il U1 (T2 | rewo
~ . - = = - = =1 J~| — TERM NuTepdenc RS-485
o war |S|sar |Far |Snan | S| |S|ear |3 sar |Slsar | = [= :j — B E:AKEJTSSSEE;W(LM
= @ 2 ® 2 2 = = = HL[— +A npunoxenue 5.4
o /T_ __l— .-'I'— /r r .; /r __l—
| = L L L L L L
b uuuu'u'uuuuuuuu'uuuuuuuug
,= il o] ] ) e | ) o) | [ e | | ] )| ' f_‘é
W W
oA R OR N IR QN LN &F &7 5 52 81 & &2 &0 N FFOR O8N 8 &)
1 L 1

p T

) v v T PeneiiHble Bbixoaa
2

1 3 4 5 6 7 8 — «kaHanog1..8

PucyHok b.3.1.3 - pacnionoxeHue cuzHasnoe u eabapumHsie pasmepbl KiieMMHO-65104H020 coeduHumerns Kb3-30P-
11

lNpumeyaHusi.
1. KnemmHo-6no4HbIn coeguHutens KB3-30P-11 npeaHasHadeH anst MoHTaxka Ha pensc DIN35x7,5.

2. Ha gnarpamme ycrnoBHO Noka3aHO pacrorioKeHNe U Ha3Ha4YeHne nepekrnoyaoLmMx KoHTakToB pene K1,
pacnonoxeHue koHTakToB pene K2 — K8 aHanornyHo pene K1.

3. KoHTaKThbl BEIXOOHbIX Pere ykasaHbl B NMOSIOXEHUN BbIKIOYEHO, T.€. Npy 06eCTO4YeHHO 06MOTKE pene.
4. Heucnonb3yemble Knemmbl KnemMmHo-6rouHoro coegunmtenst KB3-30P-11 He noakntoyats.

5. MakcumanbHoe noTpebneHve (0OOMOTOK perne) BOCbMU BKIHOYEHHbBIX KaHanoB OT BHELIHEro WUCTOYHMKA
NOCTOSHHOrO Toka 24B — 160mA.

6. HanpskeHne BHELIHEero UCTOYHMKA NUTaHKA - HecTabunmnsmpoBaHHoe, (20-28) B nocTosiHHOro Toka.

————— ————————————————————————————————————————————————————————————————— ]
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Cxema nogknoUveHna kKneMmmHo-ono4vyHoro coeamHuTena Kb3-30K-11

MocTtaBka knemmHo-6novHoro coeguHutens KB3-30K-11 ocyliecTBnsieTcss BMECTO KrNeMMHO-61104HOro
coeaunHutens KbB3-16-14 ans noakntoyeHus k 6asosoit Mogenu MTP-8 peneiiHbix (TBEPAOTENbHbIX) BbIXOAOB.

§Bb|xo,u,Hoe pene : MHaukaTop MHaunkaTop Knemmbl
1-ro kaHana i IBKIloveHus pene nogayun NUTaHKA CXEM H
R 3/11-ro KaHana nuTaHua=24B ynpaBsneHua pene
H1 H2 H3 H4 H5 H6 H7 H8
| I | | I I I |
K1 K2 K3 K4 K5 K6 K7 K8

<
(©)
I

HO1
HO 2
HO 3

~
()]
I

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

) ) ) ) )

Bbixog DO1  Bbixog DO2 Bbixog DO3 Bbixog DO4 Bbixog DO5 Beixog DO3  Bbixog DO4  Bbixog DO5
1-1 kaHan 2-M kaHan  3-1 KaHan 4-n kaHan 5- kaHan  6-1 kaHan 7-1 kaHan 8-/ kaHan

RH

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

PucyHok b.3.1.4-pacnonoxeHue cueHanoe u 2abapumtbie pa3mepb! KeMMHo-61104Ho2o coeduHumens Kb63-30K-11

lMpumeyvaHus.

1. KnemmHo-6no4HbI coegunntenb KB3-30K-11 npeaHasHayeH ans MoHTaxka Ha penbc DIN35x7,5.

2. Ha gpnarpamme ycroBHO nokasaHO pacrnofoXeHWe U Ha3HavyeHve Nepekroyatolmx KoHTakToB pene K1,
pacnonoXxeHne KoHTakToB perne K2 — K8 aHanornyHo pene K1.

3. KoHTakTbl BbIXOAHbIX pere ykasaHbl B NMOMOXEHUN BbIKIMOYEHO, T.€. Npu 06ecToueHHo 06MOTKe pene.
4. Hencnonb3yemble Knemmbl kneMMHo-6noyHoro coegunutens Kb3-30K-11 He nogknovaTs.

5. MakcumanbHoe notpebrneHne BOCbMN BKMHOYEHHbIX KAHAMNoB OT BHELUHEro MCTOYHUKA NOCTOSIHHOMO TOKa
24B — 160mA.

6. HanpsikeHne BHELLHEro NCTOYHMKA NUTaHNs - HecTabunmanpoBaHHoe, (20-28) B NOCTOsIHHOrO Toka.
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Cxema nogknoveHUa kKnemmHo-onoyHoro coegnHutensa Kb3-30C-11

MocTtaBka knemmHo-6noyHoro coeauHutens KB3-30C-11 ocyuwecTBnsieTcss BMECTO KNeMMHO-6Mmo4Horo
coeauHutenst Kb3-16-14 . [luckpeTHble BbIXOAb! BbINOMHEHbI B BUAE ONTOCUMUCTOPOB CO BCTPOEHHbLIM AETEKTOPOM

HyNneBoro HanpsikeHust gasbl. Jlormyeckomy O COOTBETCTBYET 3aKpbITOE COCTOSIHME CMMUCTOpA , a fornyeckon 1 —
OTKPbITOE COCTOsIHME.

,,,,,,,,,,,,,,,,,,,,,,,,,, . Knemmbl
BeixoaHoit i iMHonkaTop WHaukaTop NUTaHUS CXeM
{ONTOCUMUCTOP BKMNOYEHNA 1-ro nogayun ynpasneHus i
i1-ro.xanana i jkavana...... nuTaHna=24 OMTOCMMUCTOPaMM |

H1 H2 H3 H4 H5 He H7 H8
B B B B | | | B
VO 1 Vo2 Vo 3 VO 4 Vo5 VO 6 Vo7 vo 8

W H 41

T >

-— N [32] < [le] ©
| - - -l

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

) ) ) \ ) )

Bbixog DO1  Bbixog DO2 Bbixogq DO3 Bbixog DO4 Beixog DO5 Beixog DO3  Bbixog DO4  Bbixog DO5
1-n kaHan 2-M kaHan  3-1 KaHan 4-1n kaHan 5-i kaHan  6-# kaHan 7- kaHan 8- kaHan

PucyHok b.3.1.5-NodknroueHue OuckpemHbix 8b61Xx0008 ¢ MOMOWbI0 KeMMHO-65104Ho20 coeduHumerns KB3-30C-11

1. Ha pucyHke ycrnoBHO noka3aHO pacnonoxeHne 1 HasHaveHne BbIBOLOB ONTOCMMUCTOPOB KaHanos DO1-
DOs.

2. HeI/ICI'IOJ'IbSyeMbIe KNeMmbl KIneMMHO-01104HOro cCoeNHUTENS He NoaKoYaTh.

3. MakcumansHoe notpebneHve (Cxem ynpaBneHns) NATU BKIOYEHHbIX KaHanoB OT BHELUHEro MCTOYHMKA
NOCTOSHHOrO Toka 24B — 160mA.

4. HanpsieHne BHELUHEro NCTOYHMKA NUTaHNS - HecTabunuamnpoBaHHoe, (20-28) B NoCTOSAHHOIO ToKa.
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PekomeHAauum no Mcnonb3oBaHUIO MarioMOLHbIX ONTOCUMUCTOPOB.

ManomoLuHble  ONTOCMMUCTOPbI  MpeAHas3HadyeHbl Ans  KOMMyTauuuM  Uenel  MepeMEHHOro  TOoKa.
OnTocuMmncTopbl 06eCNeunBaloT rarlbBaHUYECKYH U30MSALMIO YNPABAIOLWMX LIEeNen oT CUMOBbIX U HENOCPEACTBEHHO
YyMNpaBnsitoT MOLWHbIMWA CUMOBbLIMU 3fIEMEHTAMU - MOSYNPOBOAHMKOBLIMU CHMMUCTOPaMK, KOTOPbIE OTKPbIBAKTCSA
UMMYNbCOM TOKa OTpuuaTtenbHOW nonsipHocTu. ManomollHble ONTOCUMWUCTOPbI MOTYT Takke YNpaBnsaTb MNapow
BCTPEYHO-NapannenbHO BKIMOYEHHbIX TUPUCTOPOB.

K ogHOoMy ManomoLiHOMY OMTOCMMMWUCTOPHOMY BbIXOOY MOXET MOAKMYATbCS TOMbKO OOWH BHELUHWNA
CYMUCTOP UNn ogHa napa BCTPeYHO-NaparnsenbHO BKITIOYEHHbLIX TUPUCTOPOB.

MMNynNbCHBIA BbIXOAHOW TOK MAnoMOLLHOIMO0 ONTOCUMMUCTOpa MOXEeT gocturaTb 1A, HO TONMbKO B MOMEHT
BKIMOYEHMST BHELUHEro CMMKUCTOpa (MnvM napbl TUPUCTOPOB), MO3TOMY HENb3s WCMOMb30BaTb 3TOT BbIXOA Kak
peneviHbIi, Harpyxasi ero NoCTOsIHHOM Harpyskow. Mpy NOAKMYEHUIO BHELLUHUX CUMWCTOPOB CliedyeT y4uTbiBaTb
orpaHuyeHne No yrnpaensitoLLEMY BbIXOOHOMY TOKY MariOMOLLHOIO BbIXOAHOMO ONTOCUMUCTOPA.

Kaxabli BbIXOAHOW OMTOCMMMUCTOP C BHELUHUM MOLLHBIM CMMUCTOPOM (MMM Mapon TUPUCTOPOB) MOXET
6bITb nogkntoyeH k nobon case (A, B unu C). Kaxabld BbIXOAHOW ONTOCMMUCTOP UMEET CBOW BCTPOEHHbIA
OEeTEKTOp HYNEeBOro HanpsikeHusi gasbl NO3BONSAET BKMYaTh HArpysky TOMbKO NPY MUHMMANbHOM HanpsikeHUW Ha
Hen.

PekomeHOyemble CXxeMbl MOOKMOYEHNS BHELLHMX CUMWCTOPOB W Harpy3ok npuseeHsl Ha pucyHke B3.6.

KB3-30C-11

KB3-30C-12

KB3-28C-12
DO R1 FU1

L 1 . — .
L | — i
] RS
_9

J/\ = A\ ’ ‘: ~220V

VS1
C1
R2 T RH
: N A - >
| | I |

roe, VS1 BHEWHUn CMMUCTOP, YCTAHOBJ/IEHHbIN Ha paamaTtop;
R1 pesunctop MJIT-1-360 OM-5%, nonyckaemsbliti agnanasoH 200...390 Owm;
R2 pesunctop MJ/1T-1-330 OM-5%, nonyckaemsblitt agnanasoH 200...390 Owm;
R3 pe3snctop M/T-1-39 OM-5%, gonyckaembiii AnanasoH 33...68 OmM;
C1 koHaeHcaTop K73-17-630B-0,01 mk®-10%, ponyckaembin ananasoH 0,01...0,1 mk®;
RH pe3nctmeHas Harpyska;
FU1 nnaBkuii npenoxpaHnTens.

PucyHok B5.3.1.6 — Cxema rodKmroYeHus1 BHeUWHe20 cumucmopa.
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B5.3.2 BHewHue Lenu KNeEMMHO-6T04HbIX coeauHUTenen moaynen pacwmpeHus MP-51
MopknioyeHne BHeWHUX uenen moayneun pacwmpenmsa MP-51-01

Moaynb paclumMpeHns UMeeT BOCEMb ANCKPETHbLIX BXOAOB, TO ecTb perynatop MTP-8 ¢ gaHHbIM mogynem
pacwmpeHusa byaeT nmeTb 8 anckpeTHbix BxoaoB (0 6a30Bbix + 8 Ha Mogyne paclUMPEHUsT).

Kaxgbli OUCKPETHbIA BXOA ranbBaHWYeCcKn M3ONUPOBaH OT APYrMX AMCKPETHbIX BXOAOB WU APYrux uenemn
perynsaTopa.

Ona nuTaHus OMCKPeTHbIX BXOAOB (4aTyMkoB) TpebyeTcsi BHellHee HecTabunuampoBaHHOe HanpsbkeHune
24B nocTosAHHOro TOKa.

KB3-24-10
BHeLHW NCTOYHUK
nutannsa =20..28B/10mMA
+ 1 3
|_| ‘7 o 2
z g
\ OaTunmk 1 2 = E
+ 3 8 g
Datunk 2 4 g 3
© T
+ 5 =
C ?
Oatuunk 3 6 Q
| =
NPT é
8 o
Jatuuk 4 =
MTP-8
KB3-24-10 MP-51-01

o =
LOatuunk \/\/ Bxopn DI

PucyHok 5.3.2.1 - lNodkntoveHue cuzHanos modyns pacuwupeHuss MP-51-01 ¢ momMouwbro KreMmMHO-
6r104yHo20 coeduHumensi Kb3-24-10

npumeqauue. HeVICI'IOJ'Ib3yeMbIe KNemMMbl KIeMMHO-0/104HOIro COeANHUTENS HE NOAKIoYaTb.

http://www.microl.ua e MTP-8 ver. 89.41 e [1PMK.421457.203 P3 u3m. 1.25 5.10.2010



67

MoaknioyeHne BHEWHUX Lenen moaynen pacwmpeHua MP-51-02

Mogynb pacwmpeHns umeeT 4 ANCKPeTHbIX BXoAa, 4 AUCKPETHbIX BbIxoda, TO ecTb perynatop MTP-8 c
AaHHbIM MoAyrem pacwmpeHus 6yaget nvmeTb 4 aMckpeTHbix Bxoaos (0 6a3oBbix + 4 Ha mogyne pacwmpeHus) n 12
OVCKPETHbIX BbixoaoB (8 6a30Bbix + 4 Ha MOAyne pacluMpeHust).

Kaxabli OUCKPETHBIN BXOZ, BbIXOA ranbBaHUYECKN M30MNMPOBaH OT OPYrMX OUCKPETHBIX BXOOO0B (BbIXOO0B)
W Opyrux Lenew KoHTpornnepa.

Ona nuTaHust OWUCKPeTHbIX BXOAOB (4ATyuMKOB) M BbIXOJOB (Harpysok) TpebyeTcsi BHellHee
HecTabnnuampoBaHHoOe HanpsikeHne 24B nocTtosHHOro ToKa.

BHeLUHWA NCTOYHUK KB3-24-10
nutanna =20..28B/10MA

\ . 1 RHarp.
i

RHarp.

Oatumk 1

Datunk 2 |

Oatuunk 3 |_|

AN

He ncnon b3yeTcq

RHarp.

RHarp.

@ |N | |o

Hatuuk 4

MTP-8
KB3-24-10 MP-51-02

| - +DI
|_I| — - ( - (V=
\/\/ R  Bxop DI
VD

/_\——/j Bbixog DO
—> +DO (;l —
<+

I \
| )

Harpyska

PucyHok b.3.2.2 - [ModkntoyeHue cuzHanos modyrns pacuupeHuss MP-51-02 ¢ moMowbro KreMMHO-
61104Ho20 coeduHumens Kb3-24-10

MpnmevaHus.

1. Mpun noAaknoYeHUM WHOYKTUBHBLIX Harpysok (pene, nyckatenu, KOHTaKTopbl, COMeHouabl WU T.M.) K
AVCKPETHbIM TPaH3MCTOPHBIM BbIXOA4aM perynatopa, BO nsbexaHne Bbixoda U3 CTPOS BbIXOAHOMO TpaH3ucTopa u3-
3a OGomblworo TOKa CamMOVMHAYKUMW, napannenbHO Harpy3ke (obmoTtke pene) Heobxogmmo ycTaHaenueaTtb
6nokupytowmii gnoa VD — cM. cxeMy noaknioyeHus. BHewHWn anoa yctaHaBnMBaTh Ha KakaAoOM KaHare, K KoTOpoMy
NOAKIOYEHa MHOYKTUBHAs Harpyska.

Tun yctaHasnusaemoro avopa KO209, KO258, 1N4004...1N4007 wnu aHanoru4HbIA, pacCuuTaHHbIA Ha
obpaTHoe HanpsixeHne 100B, npsimoii Tok 0,5A.

2. Hencnonb3yemble Knemmbl KNeMMHO-G104HOI0 COeaNHUTENS HE NOAKIoYaTh.
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[uckpeTHble Bxoabl
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| 116 max

A
KB3-28P-12
i e
KB3-28C-12
i @
ann::cmp «E,
Teeppo-
— TenkHoe
—l pene
—| — Mexanu-
JYecKoe
pene
AMCKPETHLIX BLIXOAOE v
Y Yy vyYyyyyyywyyvy

OuckpeTHble BbiXoabl

PucyHok 10.4.2.2 - [NodkntoyeHue cueHanos Modyis pacwupeHuss MP-51-02 ¢ momowbto KreMmHo-
6r1oyHo20 coeduHumens Kb3-28P-12, Kb3-28C-12, Kb3-28K-12
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MoaknioyeHue BHeWHUX Lenen moaynen pacwmperdua MP-51-03

Mopaynb pacwmpeHns umeeTt 8 ANCKPETHbIX BbIXOAO0B, TO ecTb MTP-8 ¢ gaHHbIM mMogynem paclimpeHus
Oynet nmeTb 16 OUCKpEeTHBIX BbIxoAoB (8 6a30BbIX + 8 Ha MoAyne paclUMpeHns).

Kaxabii ANCKPETHbIN BbIXOA ranbBaHUYECKU U30NNPOBaH OT APYrnX OUCKPETHbIX BbIXOAOB U APYruX Lenewn
perynsTopa.

Ana nuTaHusa AMCKpPeTHbIX BbIXOAOB (Harpy3ok) TpebyeTcsi BHeLIHee HecTabunuanpoBaHHOE HanpsbkeHne
24B NoCTOSAHHOrO TOKa.

BHELLHUA NCTOYHNK
nutanms =20..28B/10mMA KB3-24-10

RH.13

|

He ncnon b3yeTca

|

RH.10

+
RH.11 —

RH.14 11

|

12
RH.15 13

;

14
RH.16 15

]

+
RH.12 H

16

:

--T--- MTP-8
KB3-24-10 MP-51-03

Harpysaka J wnend
<

+DO / (‘\/I «

T I
Bbixog DO

v v

PucyHok B.3.2.3 - [ModknrovyeHue cuzHanos modyrns pacwupeHuss MP-51-03 ¢ nomouwbto KineMmHo-
6ro4Hoeo coeduHumens Kb3-24-10

MprmevaHus.

1. Mpu nogknYeHUM WHAOYKTUBHBLIX Harpy3ok (pene, nyckatenu, KOHTakTopbl, CONeHouabl U T.M.) K
OVNCKPETHBIM TPaAH3UCTOPHLIM BbIXOAaM Perynsitopa, BO UsbexaHne Bbixoda U3 CTPOS BbIXOQHOMO TpaH3ucTopa Ma-
3a 6ombLLIOro TOKa CaMOUHAYKLUMW, NapanmensHo Harpyske HeobxoauMMo ycTaHaenueatb bGnokupytowmn auog VD —
CM. CXemy noaknioyveHusi. BHewHWin auop ycTaHaBnuBaTb Ha KaXOOM kaHare, K KOTOPOMY MOAKIoYeHa
MHOYKTVBHAs Harpyska.

Tun yctaHaenuBaemoro avopa KO209, KO258, 1N4004...1N4007 wunu aHanorM4yHbIN, pacCyuTaHHbIA Ha
obpaTHoe HanpsikeHne 100B, npsamoii Tok 0,5A.

2. Hewucnonb3yemeble knemMmmbl KneMMHO-6104HOMO COEAMHUTENS HE NoAKMoYaTh.
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A
g
A

A
KB3-30P-12
]{53'30K"1 2 MutaHwe AucKp.
K53-30C—1 2 auxo,ufa 160 mA
=24V [+ @1
=] H2 H3 H4 H5 HB H7 H

2}

onTo- .
cummcTop

TBEpAOTENLHOE

pene

MexaHu4eckoe
pene

N
$ P

e

-.:—T'—;'EV
==

N7

S 7/
et
86 max

\ry\r\r\rrvwlrrvvvw’L\!\rvv\r\r\rvv
—— e e e e e e e
JuckKkpeTHble BbIXOAbI

PucyHok b.3.2.4 - [lodkntodeHue cuzHanog mModyrs pacwupeHuss MP-51-03 ¢ noMowjbto KreMMHo-
6r104Ho20 coeduHumernsi Kb3-30P-12, Kb3-30K-12, KE3-30C-12

H1 - H8 — nHankatopbl BKMAOYEHUN pene.
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MopknioyeHne BHELWHUX Lenen moaynen pacwupenunsa MP-51-04

Mopynb pacluuvpeHus nmeeTt 8 AMCKPETHbIX BXOAa U 1 aHanoroBbii BbIXOA, TO ecTb perynatop MTP-8 ¢
OaHHbIM MoAyrem paclumperus byget nmeTb 8 anckpeTHbix BxogoB (0 6a3oBbix + 8 Ha Moayne paclumpenus) n 2
aHanoroBbix Bbixoga (1 6a3oBbIf + 1 Ha MOAyne pacMpeHus).

Kaxxabii ANCKPETHBIN BXOA M aHANOroBbI BbIXOA ranbBaHU4eCKN U30NMPOBaHbl Mexay cobow n oT apyrux
AMCKPEeTHbIX BXOAOB (BbIXOAOB) U APYrUX Lienew perynsrtopa.

[nsi nuTaHnst OWCKPETHbIX BXOAOB (OATYMKOB) M aHaroroBoro Bbixoga (Harpysku) TpebyeTcsi BHeLLHee
HecTabunManpoBaHHOE HanpsbkeHue 24B nocTosiHHOrO Toka. [ns nuMTaHusi aHanoroBoro Bbixofa TpebyeTcs
BHELLHee cTabunuampoBaHHoe HanpsbkeHne 24B nocTosHHOro Toka.

BHELIHWAN NCTOYHUK
BHELLHWIA NCTOYHUK KB3-24-10 nutaHusa =24..28B/40mMA
nutaHusa =20..28B/10MA
+
N 17| +2av |« |
*Oatyuk 1 |_I Uz +A02
|_| RH
HOatumk 2 20 <
+ o
[S]
=
C :
DaTtumk 3 Q
+ =
S
C
[S]
C s
T
DaTumk 4 A
MTP-8
KB3-24-10 MP-51-04

— (=

R  Bxog DI

]

PucyHok B5.3.2.5 - [Nodknto4yeHue cuzHanos Modyrns pacuiupeHuss MP-51-04 ¢ nomMouwbto KemMmMHo-
6r04Hoz2o coeduHumens K63-24-10

MpumeyvaHus.
1. Tonoxenne nepembiyek XP3 Ha Mogyne pacwmpeHuin Ans HacTpOWKM aHanoroBoro BbIXOAa

npuseaeHo B Tabnuue:

,L'J,ManasoH BbIXOOHOIO CUrHana Monoxetme nepemblyek
Ha MoJyrne paclpeHns

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]

CwmelLeHue BbixogHoro curHana 4-20MA ycTaHaBnmMBaeTCsi NporpamMmmHo.

2. Hewucnonb3yemble KneMMbl KNEMMHO-GTOYHOIO COeAMHUTENS He NOAKITHYaTb.
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MopknioyeHne BHeEWHUX Lenen moaynen pacwupenunsa MP-51-05

Mopynb paclwmpenuns umeeT 4 QUCKPETHbIX BXoAa, 4 ANCKPETHLIX BbIXOAA U 1 aHanorosbIv BbIX04, TO €CTb
perynatop MTP-8 ¢ gaHHbIM MOAynem paclumpenns 6yaet umeTb 4 anckpeTHbix BxodoB (0 6a3oBbIX + 4 Ha Mmoayne
pacwupenunst), 12 ANCKpPeTHbIX BbIXOAOB (8 0a3oBbLIX + 4 Ha Moayne paclMpeHus) u 2 aHanoroBbiX Bbixoga (1
6a30BbIN + 1 Ha MOAyNe pacLUMpPeHns).

Kaxxgbll AUCKPETHbIN BXOA, BbIXOA ranbBaHMYeCKW U30MMpoBaH Mexay cobor M OoT OpYrnx AUCKPETHbIX
BX0J0B (BbIXOAOB) 1 ApYruX Lenen KoHTponnepa.

Ona nuTaHusi OWUCKPEeTHbIX BXOAOB (4ATyMKOB) M BbIXOJOB (Harpysok) TpebyeTcsi BHellHee
HecTabunmanpoBaHHOe HanpsbkeHne 24B nocTosHHOro Toka. [na nuMTaHuMA aHanoroBoro Bbixogja Tpebyetcs
BHELLHee cTabunuampoBaHHoe HanpsbkeHue 24B nocTosHHOro Toka.

BHELIHUA NCTOYHUK

BHELLHWA NCTOYHUK -
nuTanus =20..28B/10mA | KB3-24-10 nuTaHus =24..28B/40mMA
\ . RH. +|
1 9 L.
HF— S 1 [ |
2 + 10
18
+ Oatamk 1] g R, |—11> +A02
1 19
4 + 12 o RH
+£laTqvn<2 5 R, |—13>
- 5
6 + 14 o
. Hatwk3 - R |—15> (é
B R :
8 + 16 S
JaTuuk 4 l—> 2
MTP-8
KB3-24-10 MP-51-05

| + Sm—
I — &=

___m___ \/\/ R Bxop DI
=

Harpyaka Bbixog DO
<

J =

—» +DO \

AT )

PucyHok B5.3.2.6 - [Nodknto4eHue cuzHanos Modyrns pacuiupeHuss MP-51-05 ¢ nomMowjbto KremMMHo-
6r04Hoz2o coeduHumens K63-24-10

MpnmevaHus.

1. Tpn NOAKMNIOYEHWN MHOYKTMBHBIX Harpy3ok (pene, nyckaTenu, KOHTaKTOpbl, coneHouabl M T.M.) K
AVCKPETHbIM TPaH3MCTOPHBLIM BbIXOA4AM KOHTponepa, Bo nsbexaHune Bbixoga U3 CTPOS BbIXOAHOMO TpaH3ncTopa m3-
3a 6Gonbworo TOKa CcamouHAYKUMW, napannenbHO Harpy3ke (obmoTke pene) Heobxoaumo ycTaHaenmeaTtb
6nokupyowmn gnod VD — cM. cxemy noaknoveHns. BHelwHnin gnoa yctaHaBnmMeaTb Ha KaXA0OM KaHane, K KoTOpoMy
NoaKntoYeHa MHAYKTUBHasA Harpyska.

Tun yctaHasnusaemoro avopa KO209, KO258, 1N4004...1N4007 wnu aHanorM4HbIn, pacCcuuTaHHbIA Ha
obpaTHoe HanpsixeHne 100B, npsimoii Tok 0,5A.

2. TonoxeHue nepembldek XP3 Ha moayne paclunmpeHnit Ans HacTPOMKM aHanoroBoro BbIxoAa npuseaeHo
B Tabnuue:

ﬂmanasoH BbIXOOHOIo CUrHana Nono)xeHue nepemMbldek Ha mogyrne paclwmpeHumna
0-5MA [2-4], [7-8]
0—20 MA [2-4], [5-6]
4-20vA [2-4], [5-6]
0-10B [1-2], [3-4]

CwmelLeHne BbIxogHoro curHana 4-20MA yctaHaBnmBaeTCsi NporpamMmmHo.

3. Hewucnonb3yemble KneMMbl KNEMMHO-GTOYHOIO COeAMHUTENS He NMOAKITHYaTb.
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PucyHok 6.3.2.7 - lNodkntoyeHue cuzHanos modyns pacwupeHusi MP-51-05 ¢ nomowbto KremMmHo-6104H020
coeduHumens KbE3-28P-12, Kb3-28C-12, Kb3-28K-12
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MoaknioyeHne BHeWHUX Lenen moaynen pacwmpeHua MP-51-06

Moaynb pacwmpeHns nmeeT 8 OMCKPETHbIX BbIXOAOB U 1 aHanoroBbi Bbixod, To ecTb MTP-8 ¢ aaHHbIM
MOAYNEM paclumMpeHnst bygeT nmeTb 16 AMCKpeTHbIX BbixogoB (8 6as3oBbix + 8 Ha Moayne paclwuvpeHus) u 2
aHanoroBbix Bbixoaa (1 6a30BbIf + 1 Ha Modyne paclUnpeHns).

Kaxabli ANCKPETHbIN BbIXOA ranbBaHUYECKU U30NMPOBaH OT APYrnX OUCKPETHbIX BbIXOAOB U APYruX Lenewn
KOHTponnepa.

Ons nuTaHus BbIXxOOOB (Harpy3ok) TpebyeTcsi BHelHee HecTabunuanpoBaHHOE HanpsikeHne 24B
NOCTOSHHOIO ToKa. [ns NUTaHWsa aHanoroBoro Bbixoga TpebyeTcs BHewHee cTabunmanpoBaHHoe HanpsbkeHve 24B
NOCTOSIHHOTO TOKa.

BHELLHWI NCTOYHUK BHELUHU NCTOYHUK
nutaHust =20..28B/10MA KB3-24-10 nutanus =20..28B/40mMA

\

4

RH.6 17| +24v |« |
S 18| +A02
i L

RH

_|_+

|

_|_+

He ncnon b3yeTcA

-

VD
-‘"M"" MTP-8
' : KB3-24-10 MP-51-06
| Harpyska ! J wnend
1 /—
Nl (] =
4—
A
Bbixog DO

PucyHok b5.3.2.8 - [Modknto4yeHue cuzHanos Modyrns pacuwupeHus MP-51-06 ¢ nomMouwjbto KemMmHo-
6noyHoeo coeduHumens Kb3-24-10

MpumeyaHus.

1. Mpu nogknYeHUM WHOYKTUBHBLIX Harpy3ok (pene, nyckatenu, KOHTaKTopbl, cofleHouabl U T.M.) K
OUCKPETHBIM TPaH3MCTOPHLIM BbIXO[AaM Perynsitopa, BO usbexaHne Bbixoda U3 CTPOS BbIXOQHOMO TpaH3ucTopa ua-
3a OGomblworo TOKa CamMOVMHAYKUMW, napannenbHo Harpy3ke (obmoTtke pene) HeobxoguMmo ycTaHaenueaTtb
onokupytowmn guog VD — cM. cxemy nogknoyeHus. BHeWwHW anon yctaHaBnNmMBaTh Ha KaXXAOM KaHane, K KOTOpoMy
MOAKIYEHa MHOYKTUBHAs Harpyska.

Tun yctaHaenuaemoro avopa KO209, KO258, 1N4004...1N4007 wnu aHanorM4yHbIA, pacCynmTaHHbIA Ha
obpaTHoe HanpsikeHne 100B, npsimoii Tok 0,5A.

2. TNonoxeHune nepeMblvek XP2 Ha mogyne paclimpeHuin Ans HacTPOMKX aHanoroBoro Bbixoaa npueeaeHo
B Tabnuue:

ﬂmanaaoH BbIXOOHOIo cUrHana [MonoxeHue nepemMbiveKk Ha Mmoayne paclunpeHna
0-5mMA [2-4], [7-8]
0 —20 MA [2-4], [5-6]
420 MA [2-4], [5-6]
0-10B [1-2], [3-4]

CwmelLieHue BbIxogHoro curHana 4-20MA ycTaHaBnmMBaeTCsi NporpamMmHo.

3. Hemcnonb3yeMb|e KNeMmbl KIneMMHO-01104HOro coeanHUTENS He NoaKnYaTh.
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PucyHok Bb.3.2.9 - lNodknoyeHue cueHanos modyns pacwupeHusi MP-51-06 ¢ momMouwibto KIeMMHO-
6n04Hoe0 coeduHumensi Kb3-30P-12, Kb3-30K-12, K63-30C-12
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MoaknioyeHue BHeWHUX Lenen moaynen pacwmpeHua MP-51-07

Moaynb paclumpeHust umeeT 3 aHanoroBble Bbixoga, To ecTb MTP-8 (¢ AaHHbIM MOAYMEM pacLUMPEHMS)

6y/:teT UMeTb 4 aHanoroeble BbIxoaa.

Kaxgblhn aHanoroBbll BbIXO4 ranbBaHW4YeCKM W30nMpoBaH OT ApYruxX BbIXOAOB M ApYyrux Lenen
KOHTponnepa. [nsa nuTaHWsi aHanoroBbIX BbIXOAOB TpebyeTcs BHELWHee CTabunuavMpoBaHHOE HanpsikeHue 24B

NOCTOAHHOIO TOKa.

BHELHUA NCTOYHUK

+24V4

+A04
I:I 11
RH

N~ 13
KaHan

KB3-24-11

6noyHoz2o coeduHumensi Kb3-24-11

nutanmsa =20..28B/40mMA
([ 1
1 | +24V2
2
1-¢1 +A02
KaHan I:I 3
RH
4
5
2- 6
KaHan
7
8
MpumeyaHus.

1.

npuseaeHo B Tabnuue:

2. Heucnonb3yemble KnemMmmbl KNEMMHO-6TO4YHOIrO COeAMHUTENS He NOAKIIYaTb.

PucyHok 5.3.2.10 - NodkntovyeHue cueHanos mModyrns pacwupeHus MP-51-07 ¢ noMowbio KIeMmHo-

MonoxeHnne nepembivek J1, J2, J3 Ha moayne paclMpeHWn Ans HacTPOMKM aHanoroBOro BbixOo4a

,El,manaaoH BbIXOQHOIo curHana

MonoxeHne nepemblYeK HA MOAyNe PaCLUMPEHUS

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]

CmellieHe BbixogHoro curHana 4-20MA ycTaHaBnmBaeTcsl NporpamMmmMHo.
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B.4 Cxema nogknioyeHnsa nutepdenca RS-485

30P-11, KB3-30

KnemmHas konogka (KB3-16-14, Kb3-

C-11 vnu KB3-30K-11) \

MpuemonepenaTunk
RS-485

(sKkpaHMpoBaHHasa BUTas napa)

JInHus cBasmn

oND 4] [

100 om

+A
O -B
—:li TERM [--
120 om RGND

ETe

i BHYTPEHHero
MUHaTopa

BbicokoomHas

PucyHok 5.4.1 - PekomeHOyemasi cxema rioOkmoueHusi uHmepgbetica RS-485

lNpumeyaHus:

1. PexomeHayemol CXemMom COeANHEHNS, C MMHMMArbHOW CTEMEHbI0 OTPAXEHUS CUrHana, siBNAETCS CXxema
CoefiMHeHNs B Lienoyky. Bce oTBeTBUTENM NpUEMO-NepeaaTynkoB, NPUCOEAMHEHHbIE K OQHOW 0o6Leln nepeaatoLLen
TNIMHWMW, OOIMKHBI COrNacoBbIBATLCA TONBbKO B ABYX KpalHUX TOYKax. [AnnHa OoTBETBMNEHMI OOIMKHA ObiTb Kak MOXHO

MEHbLLEN.

2. HeobxogumocTb akpaHupoBaHus Kabenein, No KOTopbiM nepeaaeTcs UHopMaums, 3aBUCUT OT ASIWHbI
KabenbHbIX CBSA3EW U OT YPOBHS MOMEX B 30He NpOKNaaku kabens.

3. MpumeHeHne aKkpaHpPOBaHHOW BUTON Napbl B MPOMBILLUMEHHBLIX YCIOBUSAX SBASETCS NPEANnoYTUTENbHBIM,
NOCKOSbKY 3TO obecrneynBaeT Nony4YeHne BbICOKOrO COOTHOLUEHUS CUTHanN/Wym 1 3awmnTy OT CUH(A3HOW NOMEXM.

s3@0000AE

Cxema noaknioyeHns nHrepcpenca RS-485

BMW-52 (USB/485)

MpeobpaszoBaTenb NHTEPdENCOB
Br-485 (RS232/485), nnn

| RS232 unn USB

PucyHok b.4.2 - OpzaHusayusi uHmepgelicHOU c8513U MEXAOY KOMIbIOMEPOM U peayrisimopamul.

L go 1200m
R1
+ RS485
RZD ° :I—’
ol Lo '
RGND
At B- A+ B- A+ B- | fo 32 ycrpoitcTs A+ B-
01 02 03 31
MTP-8 MTP-8 { MUK-25 UTM-22 {

1. K koMnbloTepy MoXeT ObITb noakmnoueHo Jo 32 perynsiTopoB, BKMovas npeobpasoBaTternb MHTEpENCcoB

BM-485 (BM-52).

2. O6was anvHa kabenbHOoM NMHUM CBA3W He JoSMkHA npeBbiwaTh 1200 M.
3. B kauecTtBe kabenbHOW NMMHUM CBA3WN NPEANOYTUTENBHO UCMONb30BaTh 3KPaHMPOBAHHYIO BUTYLO Napy.
4. [OnuHa otBeTBNeHuUn L, AomKkHa OblTb Kak MOXHO MEHbLLIEN.
K nHTepdencHbIM BXOAaM perynsitopoB, pacrnosioXXEHHbIM B KPaWHUX TOYKAX COEAUHUTENBHON NMHUM HEOHXOAMMO
NMOAKMNIOYNTL ABa TePMUHanbHbIM pe3nctopa conpotueneHneMm 120 Om (R1 u R2). MNMogknioveHne pesncTopos K
perynatopam NeNe 01 — 30 He Tpebyetcs. lNMoaknoyeHne TepMuHanbHbIX Pe3NCTOpoB B Grnoke npeobpasoBaHus
nHtepderico brN-485 (br-52) cmotpu B PO Ha BIMiA-485 (BIMA-52). MNogkntoyeHne TepMUHarnbHbIX Pe3NCTOPOB

B MTP-8 cmoTpu pucyHok b4

A,
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MpunoxeHue B - CBogHasa Tabnuua napametpoB perynsatopa MTP- 8
Ta6bnuua B.1 - CBogHasa Tabnuua napameTpoB perynatopa MTP- 8

Eau- 3HaueH.
LWar
MyHKT n HULbI [Anana3oH uameHeHus no-
apameTp n3me- | Crp. MpumeyaHue
MEHI0 nu3me- napameTpa ymon-
HeHusA
peHusi YaHUI
YpogeHb 2. (P 1d)HacTpomka napametpos NMUL perynstopos
00 KoadbdbuumeHT ycunenusa | ea. 000,1 - 050,0 010,0 000,1
MO perynsatopa
01 Bpems nHterpupoBaHus | cek. 0000 — 6000 0260 0001 0000 — oTkn.
02 Bpems CeK. 0000 — 6000 0000 0001 0000 — oTkn.
andchbepeHunpoBaHms
YposeHb 3. (H 1n) HacTpoiika napameTpoB aHanoroBbix Bxoaos Al1 — Al8*
00 Tun aHanoroBoro Bxoaa 0000 — nnHeHbIN 0000 0001
0001 — kBapgpaTU4ecKnin
0002 — TCM 50M
0003 — TCM 100M
0004 —rp.23
0005 — TCI 5001, Pt50
0006 — TCI 1001, Pt100
0007 —rp.21
0008 — nuHeapu3oBaHas Lwkana
0009 — Tepmonapa
NHeapusnpoBaHaa
0010 — Tepmonapa TXK (J)
0011 — Tepmonapa TXK (L)
0012 — Tepmonapa TXKH (E)
0013 — Tepmonapa TXA (K)
0014 — Tepmonapa TMM10 (S)
0015 — Tepmonapa TIP (B)
0016 — Tepmonapa TBP (A-1)
0017 — nHTepderncHbIV BBOA
01 HwxHuin npeaen TEXH. -9999 — 9999 000,0 Mnagwmii Ecrv n.00 BbibpaH B
pa3maxa LuKasbl en. paspsg nananasoxe 0002-0007 0010-
02 BepxHuii npeaen TexH. | -9999 — 9999 000,0 Mnapwni 0016 T0 3Hauenne sTMx
pasMaxa wKanb! en. paspsa MYHKTOB U3MEHUTb HEeIb3s.
03 Monoxenne 0000, 0000
JeuymanbHOro 880018
pasgenutens 0,000
04 [MocTosiHHas BpemMeHu CeK. 000,0 - 600,0 000,0 000,1 000,0 — oTkn.
LundpoBoro dpunbTpa
05 MakcumanbsHas Cex. 0000 — 0050 3awmTa oT MMMNYNbCHbIX
ONUTEnbHOCTb nomex
MMMYNbCHOW NOMEXU
06 Konunyectso yyacTkos 0000 - 0019 0000 0001
nuHeapu3sauumn Bxoaa
Al1
07 MeToa TemnepaTtypHou 0000 — py4Has koppeKLus 0001 0001 T=Tuam+Tkop.pyu
KOpPEKLUMM BXOAHbIX 0001 — aBTOMaTMyeckasi (cm.3.08)
CUrHaroB OT Tepmonap KoppeKuus (Mo BHELLUHeMy T=Tuam+Tkop.aBT
aatyuky Ai9 Ha KB3-24-17)
08 3HaveHve TemnepaTypbl | TEXH. O1-99,9 no 999,9 000,0 000,1 Tkop.py4
B pexvumMe pyyHoun ea. Mpun 3.07=0000
KOppEeKLUMN BXOAHbIX
CUrHanoB OT Tepmonap
YpoBeHb 4. (F un n':) HacTtpownka doyHKLUMOHanbHbIX 6nokoB 1-8*
00 Tun dyHKUMK 0000 — He ucnonbayeTcs 0000 0001
0001 — pasHocTb (A)
0002 — cpegHee
0003 — BnaxHoCTb
01 MepBbiit NapameTp 0000 - Al1 0000 0001 Mart. dyHkumm paboTatot no
byHKLMOHaNbHOro 6r1oKka 0001 - Al2 npyHLMMY:
P1 0002 — AI3 1) pa3HocTb
0003 - Al4 P1-P2
0004 — Al5 2) cpedHee
0005 — Al6 (Ali+...+Aln)/(n-i+1),
0006 — Al7 rae i — Homep aHanorosoro
0007 — AI8 BXOA4a NepBoro napameTpa
02 BTopow napameTp 0000 — Al (P1),
byHKLMOHaNLHOTO 6rioka 0001 - Al2 n - HOMEp aHanorosoro
P2 0002 - AI3 BXOJa BTOPOro napameTpa
0003 — Al4 (P2),
0004 - Al5 3) BnaxHocTb
0005 — Al6 P1 — cyxoi TepmomeTp
0006 — Al7 P2 — BnaxHbin TepMomMeTp
0007 — AI8
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NMpoaomkeHne npunoxeHuusa B

MpogomkeHne Tabnuubl B.1 - CBogHasa Tabnuua napameTpoB perynstopa MTP- 8

Ean- 3Hau.
LWar
MyHkT n HULbI [Onana3oH nameHeHus no- - en n euanme
MEeHHo apamerp u3me- napameTpa ymorn- nime P pumetahn
HeHusA
peHus YaHUKO
YpoBeHb 5. (HoE) HacTpoinka napameTpoB aHanoroebix Bbixogos AO1 — AO4
00 McToYHMK aHanorosoro 0000 — He ucronb3yeTcs 0000 0001
curHana ans 0001 — Bxog Al1
yrpasnenms 0008 - Bxog Al8
aHanoroBbIM BbIXOA0M 0009 — MHT’qu)eﬁCHbm Bxon
AO1 0010 — BbIxoa dyHKU. Grnoka 1
0017 — BbIxoA dyHKL. 610oka 8 Tonbko Ans hyHKLMN
01 HavanbHoe 3Ha4eHne TEXH. -9999 — 9999 0000 0001 peTpaHcMucChi (ecrn
BXOAHOrNo curHana eq. 800#0004)
paBHoe 0% BbIXO4HOrO
curHana
02 KoHe4yHoe 3HauveHue TEXH. -9999 — 9999 0100 0001
BXOZHOr0 curHana en.
paBHoe 100% BbIXOOHOIO
curHana
03 HanpasneHve 0000 — AO=y
BbIxogHoro curHana AO1 0001 — AO=100%-y
YpoBeHb 6. (/dot) HacTponka napameTpoB AUCKpeTHbIX BbixogoB DO1 — DO8
00 Jlorvka paboTbl 0000 - 0008
BbIXO[IHOTO YCTPONCTBA 0000 - He ucronbayeTcs (otHocuTeneHo MIN- MAX
DO BbIXOA OTKIT; cootBeTcTByloLero DO);
0001 — 6onblue MAX;
0002 — meHbLe MIN; =5(8) -->DO cpaboTtaeT, ecnn
0003 - B 30He MIN-MAX; B KakoM Nnn6o kaHane
0004 - B He 30HbI MIN-MAX napameTp BLIAET 38 pamKi
0005 — BHe 30HbI npedynpeauntensHon
npegynpeanTensHon 0606LLeHHOoN (aBapuitHO) TEXHONOTUYECKOM
TEXHONOrMYECKOW CUrHanm3aumm curHanusauum
(cm. n. 8.16 - 8.18);
0006 — peseps
0007 — nHTepdencHbIN BbIBOA
0008 - BHe 30Hbl aBapunHOW
0606LLEHHON TEXHOMNOrMYecKomn
curHanusauum (cm. n. 8.19 — 8.20);
01 MICTOYHUK aHanorosoro 0000 — Bxog Al1 0000 0001
curHana gns 0001 — Bxog Al2
ynpaBsneHus 0002
OUCKpPEeTHbIM BbIxogom | | ......
DO 0007 - Bxoa Al8
0008 — BbIxoA, hyHKL,. 6rioka 1
0015 - BbIXxoA ¢pyHKL. 6rioka 8
02 Ycraeka MIN DO TEXH. B gnanasoHe wkanbl 020,0 000,1 C yyeToMm geunm.
en. BblIGpaHHOro TMna aHanoroBoro pasgenutenst aHanoroBoro
curHana (cm. n. 06.01) BXxoAa
03 YcraBka MAX DO TEXH. B ouanasoHe wkanbl 080,0 000,1 C yyeToMm geunm.
en. BblIGpaHHOro TMna aHanoroBoro pasgenutenst aHanoroBoro
curHana (cm. n. 06.01) BXxoaa
04 ['McTepesnc BbIXogHOrO TEXH. 0000 — 9999 000,0 Mnag.
yctpoictea DO en. paspan
05 OnuTenbHOCTb UMNyrbca | Cek. 000,0 -999,9 000,0 Mnag- 000,0 - cratuyeckui
BLIXO/IHOTO YCTPOWCTBA i 000,1-999,9 - “MNyNbCHbI
DO paspsag (onHamuueckuin)
06 BesonacHoe nonoxeHune 0000 — nocnegHee nonoxexnne | 0000

BbIXOAHOTO YCTPOWCTBA
DO B criyyae oTkasa

0001 — oTkn.
0002 — Bkn.
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NMpoponxeHne npunoxeHuun B

MpogomkeHne Tabnuubl B.1 - CBogHasa Tabnuua napameTtpoB perynstopa MTP- 8

Ean- 3Hau. War
MyHKT HULbI Ownana3oH nsmeHeHus no-
MapameTp n3me- | Crp. MpumeyaHue
MEeHIo nu3me- napameTpa ymon-
HeHus
peHus YaHUIO

YpoBeHb 7. (Cdok

HacTtpoiika napameTpoB AUCKpeTb

IX Bbixogos DO9 — DO16

00 Jlorvka pa6oTbl 0000 - 0008
BLIXOAHOTO YCTPOICTBA 0000 — BbIXO OTKIT; (otHocuTenbHo MIN- MAX
DO 0001 — 6onblue MAX; cooTBeTcTBYytowero DO);
0002 — meHbLe MIN;
0003 - B 30He MIN-MAX; =5 (8) -->DO cpabortaerT, ecru
0004 - B He 30HbI MIN-MAX B Kakom nmﬁo“KaHane
0005 — BHe 30HbI napameTp BbINAET 3a pamku
npegynpeanTensHon npeaynpeauTenibHon
0606LLEHHON TEXHONOMMYECKON (aBapuitHOW) TEXHOMNOrN4eCKON
curHanusaumm (cm. n. 8.16 - curHanusauuu
8.18);
0006 — peseps
0007 — nHTepdencHbI BbIBOA
0008 - BHe 30HbI aBapuUNHOW
06006LLEHHON TEXHOMNOrMYeCcKon
curHanusaumm (cm. n. 8.19 —
8.20);
01 NcTo4YHUK aHanoroeoro 0000 — Bxog Al1 0000 0001
curHana ans 0001 — Bxog Al2
ynpaBneHus 0002
OUCKpPEeTHbIM BbIxogom | | ......
DO 0007 - Bxog Al8
0008 — BbIxoa yHKL, H6roka 1
0015 - BbIxoA ¢pyHKL. 6rioka 8
02 Ycraeka MIN DO TEXH. B ouanasoHe wkanbl 020,0 000,1 C yyeTom geumm.
en. BblGpaHHOro TMna pasgenuTens aHanorosoro
aHanoroBoro curHana BXoda
03 YcraBka MAX DO TEXH. B onanasoHe wkanol 080,0 000,1 C yyeTom geumm.
en. BblGpaHHOro Tuna pasgenuTens aHanoroBoro
aHanoroBoro curHana BXoda
04 "'mcTepesnc BbIXOAHOrO TEXH. 0000 - 9999 000,0 Mnagw
ycTpoiictea DO eq. ni
paspag
05 OnutenbHOCTb MMMynbca | Cek. 000,0 -999,9 000,0 Mnagw 000,0 - ctaTuyeckumn
BbIXOJHOrO YCTPOWCTBA nik 000,1-999,9 - MmMnNynbCHbIN
DO paspai (amHamuyeckuin)
06 BesonacHoe nonoxexue 0000 — nocnenHee 0000
BbIXOAHOrO YCTPOWCTBA nonoxeHue
DO B cnyyae oTka3sa 0001 — oTkn.
0002 — Bkn.
T | - *
ypOBEHb 8. (I_ t r I_) HaCTpOI/IKa napameTpoB KOHTYPOB ynpaBrieHus
00 Twun perynsitopa 0000 — nHamnkatop 0000 0001
0001 — 2-X NO3MLMOH
0002 — 3-X NO3MLIMOH.
0003 — NNA-LLINM-perynsTop
0004 - NMN[-aHanoroBbIn
0005 — NUAO-nMnynbCHbIV
01 Homep aHanorosoro 0000 — Bxog Al1 0000 0001
Bxofda (McTouHmk | | ...
aHanoroBoro curHana) 0007 - Bxoa Al8
0008 — BbIxopg, ¢h-k 6noka 1
0015 - BbIx0og -k 6noka 8
02 Twn ynpaBnexus 0000 — obpaTHOE 0000 E=SP-PV
perynatopa 0001 — npsimoe E=PV-SP
03 CKOpPOCTb AMHAMUYECKOW | TEeXH. 000,0 —999,9 200,0 000,1 0 - oTkn. C yyeTom geuum.
6anaHcMpoBKM 3adaHusi en./mn pasgenutens Bxoaa
H
04 Bpemsa mexaHusma Tm Cex. 000,0 — 999,9 060,0 000,1 [ns umnynbcHoro
unu nepuog NMNA-LLINM perynaTopa
05 MwuHumanbHas Cex. 000,0 —999,9 000,0 000,1 [ns umnynbcHoro
ONUTENbHOCTb UMMYIbca perynatopa
TMUH
06 3agepKka Ha BKIOYEHUe | Cek. 000,0 —999,9 000,0 000,1 [ns umnynbcHoro

DO B npoTMBONONOXHOM

HanpasneHuun

perynsitopa
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NMpoponxeHne npunoxeHuun B

MpogomkeHne Tabnuubl B.1 - CBogHasa Tabnuua napameTpoB perynstopa MTP- 8

Enu- 3Hau.
LWar
MyHkT n HULbI [Ovnana3oH uameHeHUA no-
apameTp nsme- | Crp. MNpumeyanue
MEeHHo u3me- napameTpa ymon- | o a
peHus YaHUIO

07 3oHa TEXH. 0000 — 9999 0000 HaHHbIlt napameTp
He4yBCTBMTENbHOCTK 3-X | ea. NpeAcTasnseT nonosnHHoe
MO3ULIMOHHOIO 3HayeHue 30Hbl. C y4yeTom
perynsTopa Aeunm. pasgenutens Bxoga
(MepTBas 30Ha)

08 'mctepesuc 2-x, 3-x TEXH. 0000 — 9999 0000 C yyeTOM geuum.
NO3ULIMOHHOTO en. pasgenuTtens sxoga Al
perynsTopa

09 OrpaHuyexnne MNH % -9,9-109,9 000,0
SIYENKM perynaTopa Ona MO — aHanorosoro u

10 OrpaHuyeHne MAKC % -9,9-109,9 099,9 nna — WM perynsitopa.
siYeiku perynsitopa

11 Homep avckp.BbixoAa Ha 0-15 0000 0001 Ansa 2-x, 3-X NO3MLMOHHOrO
KOTOpbIV NogaeTcs n NNO-WNM perynatopa
curHan «bOJIbLUE»

12 Homep avckp.BbixoAa Ha 0-15 0000 0001 [nsa 3-x NO3nUMOHHOro
KOTOpbI NogaeTcs perynsitopa
curHan «MEHLUE»

13 BesonacHoe nonoxexHue 0000 — nocnepHee nonoxexue 0000 0001
BbIXo4a perynsitopa B 0001 -0% (oTkn.)
cryyae oTkasa aaTtyuka, 0002 — 100% (BKn.)

AVHWM CBSI3U VI 0003 — 6esonacHoe nonoxeHne
yCTaHaB-nmBaemoe
M3MepUTENbHOro KaHana Nonb3oBaTenem

14 3HauyeHne 6e3sonacHoro % 0,0 -099,9 000,0 000,1
MONOXEHUs
ycTaHaBnnBaemoro
nonb3oBaTenem

15 Twun npegynpeauTensHON 0000 — abcontoTHas 0000 0001
cyrHanusaumm 0001 — gesmaumoHHas

0002 — abcontoTHas ¢
3anoMMHaHUEM

0003 — peBnaUMoHHas ¢
3anoMUHaAHUEM

16 YcTaBka "MUHUMYM" TEXH. -9999 no 9999 C yyeTom Aeumm.
npeaynpeanTensHoN en. paspenutens exoga Al
curHanusaumm

17 YcTaBka "Makcumym" TeXH. -9999 no 9999 C yueTom Aeumm.
npeaynpeanTensHON en. pasgenutens Bxoaa Al
CcurHanmsaumm

18 McTtepesnc TexH. | 0000 go 9999 C ydeTom aeunm.
TEXHOMNOrMYecKon en. paspenutens sxona Al
CUTHanM3aLmm Ans asapuitHod n

npegynpegutesibHon curHan.

19 YcTaBka "MUHUMYM" TEXH. -9999 0o 9999 C yyeTom peuym.
aBapuitHom eq. paspenutens Bxoga Al
curHanusaumm

20 YcTaBka "Makcumym" TEXH. -9999 0o 9999 C yyetom peuymm.
aBapuitHon en. pasgenutens sxoga Al
curHanusauum
YpoBeHb 9. (n'_ nr u) Abeuymccebl (X) onopHbIX ToYek nuHeapusauuu Al1 — Al8*

00 Abcumcca HayanbHoOro % 00,00 — 99,99 00,01
3HaveHus (B % oT
BXOZHOro curHana)

%

19 Abcuuncca 19 Toukm % 00,00 — 99,99 00,01
YpoBeHb 10. (|'_ nr 'j') OpavHathl (Y) onopHbIx To4ek nMHeapusauuu Al1 — Al8*

00 OpaurHaTa HavyanbHoro TeXH. -9999 no 9999 0000 Mnag
3HaveHus (curHan B en. LuniA
TEXHUYECKUX eanHnLax paspsag
oT -9999 no 9999)

TEXH.
en.
19 OpguHaTta 19 Touku TEXH. -9999 o 9999 0000 Mnag
en. i
paspsg
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NMpoponxeHune npunoxeHuun B

MpogomkeHne Tabnuubl B.1 - CBogHasa Tabnuua napameTpoB perynsitopa MTP- 8

Enn-

3Hau.

MyHKT n HULbI Avana3oH usmeHeHus no- War
apameTp n3me- | Crp. MNpumeyanue
MeHI0 n3me- napameTtpa ymon- |
peHus YaHUIo
YpoBeHb 11. (n': HL /) KannbpoBka aHanoroBbix BxogoB Al1 — Al8*
00 Kannbposka Hyns TEXH. -9999 o 9999 0000 Mnapg
aHanorosoro Bxoga en. Lnn
(napameTpa) paspsia
01 Kannbposka KoHua TEXH. -9999 o 9999 0000 Mnapg
LLUKanbl aHanoroBoro en. MR
Bxofa (napameTpa) paspsag
YpoBeHb 12. (E 0 ) Koppekuusi aHanoroBbix Bxogos Al1 — Al8*
00 Koppekuunst aHanoroBoro | TexH. -9999 - 9999 0000 000,1 Wuguumpyet PV=PV+A
BXoaa en.
01 KoadhdpuumeHT TeXH. -9999 - 9999 0000 000,1 Wuguumpyet A
KOppeKuumn (CMeLleHne) en.
aHanoroBoro Bxoga
YpoBeHb 13. (E HLo Kann6poBka aHanoroBbix BbixogoB AO1 — AO4
00 MHouvkauust u nsmeHenne | % 0-100
COCTOSIHUSI aHaroroBoro
Bbixoga AO
01 Kanubposka Hyns %
aHanorosoro Bbixoga AO
02 Kannbposka makcumyma | %
aHanorosoro Bbixoga AO
YposeHb 14. (59 5) O6wme napameTpbl
00 CeTeBol agpec (Homep 0000 - 0255 0000 0001 0000 — oTKMYEH OT ceTn
npubopa B ceTn)
01 CkopocTb 06meHa out/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 Bpems nHavkaumm CeK. 0001 - 0010 0001 0001
04 Konunyectso 0001 — 0008 0008 0001
VHOMLMPYEMbIX KOHTYPOB
ynpasrneHusi
05 Mogenb YCO (mopynsi 0000 — HeT YCO
pacLumpeHust) 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 Kop nspenus. 89.xx - CnyxxebHasa nHdopmauns
Bepcusa nporpammHoro Kopg 89
obecneveHus Bepcusa xx (Hanp. 89.28)
o7* Kannbposka Hyns % CwmelueHune
AaTymka
TEepMOKOMNeHcaLmum
08* Kannbposka makcumyma | % Ycunexue

AaTyuka

TepMOKOMMNeHcaunmn
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NMpoponxeHne npunoxeHuun B

KoHey Tabnuubl B.1 - CBOoAgHas Tabnuua napameTpoB perynsatopa MTP- 8

YpoBeHb 15. (5HuE) CoxpaHeHue napameTpoB

00 AnnapaTHble ownbku =0000 — oTcyTcTBUE OLIMBOK Cwm. pasgen 7.1.1
>0000 — Hanuune owmnbkmn

01 3annck napameTpoB B 0000
9HEeproHe3aBNCMYyO 0001 — 3anucaTb
namsTb

02 Pa3spelueHne 0000
nporpaMMmpoBaHus no 0001 — paspeLueHo

cetn ModBus

* Homep kaHana, Bxoga Bbibupaetcs knasuwamm [Neku?] - [Neknd] v BbicBeTnsieTcst Ha uHAMKaTopax 1-8.
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JlncT peructpaumm MaMmeHeHUM

Bcero
Homepa nucToB (cTpaHuu) UCTOB No Bxoaswumit Ne

N3m. OKBMeH [OKyMEHTa coglpos:)maromero Mogn. Data

Name- 3ame- Ho- AoKy AOKymeHTa 1 Aata

HEHHbIX HEHHbIX BbIX e
1.17 74 74 ver.89.28 OBb 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
1.22 84 ver.89.34 BunpasneHHs NOMUNOK, KCA 11.02.2008

HeTo4HocTen. 3MiHu 3rigHO
HOBOrO KaTanora.

1.23 84 ver.89.37 36inbLueHa KinbkicTb KCA 17.10.2008
BapiaHTIB nonepemsx.
cvrHanisaduii, BUnpaBereHi
HETOYHOCTi No poborTi
nonepenx. i aBapiviH.

curHanisauii.
1.24 84 ver.89.40 VMcnpaeneH ko 3akasa, Jlykawyk 28.09.10
WCKMOYEH MMNYNbCHbIV P.O

BXOA, UCMpaBeHo
HasHayeHue peructpa Ne9

1.25 84 ver.89.40 OnucaHbl cocTaBHble Npu Tykaiyk 5.10.10
NOOKITHOYEHUN BHELLHErO P.O
cummucTopa

WcnpaBneHa cxema
nogkntoyenns MP-51-05
[apaHTUNHBIN CTPOK
yBenuueH o 5 net
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