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HacTtosiliee pykoBOACTBO MO 3KCMfyaTaumMum npegHasHayeHo [Ans O3HaKoMMeHusi notpebutenen c
HasHayeHneMm, MogensiMu, MPUHUMMNOM OENCTBUSA, YCTPOMCTBOM, MOHTAXOM, IKChnyataunen u obecrnyxuBaHuem
perynsatopoB MukponpoueccopHbix MTP-8 (B gpanbHenwem - perynatop MTP-8).

BHUMAHUE ! Mepen MCMONb30BaHNEM perynsTopa, noxanywucra,
O3HaKOMbTECb C HACTOALMUM pyKOBOACTBOM MO  3KCnnyaTaumm
perynatopos MTP-8.

lMpeHebpexeHne mMepamu nPeaoCTOPOXHOCTU U MpaBuriamu
aKcnnyaTaumMm MOXeT CTaTb MPUYMHON TPaBMUPOBAHMWS MepcoHana unu
nospexaeHns obopyaosaHus!

B cBA3aM ¢ noctosHHoM paboToM MO COBEPLUEHCTBOBAHMIO
perynatopa, MOBbllWAKOWENA €ero  HafgeXHOCTb W ynydwarolen

XapakKTepuUcTtukn, B KOHCTPYKLUMUIO MOTyT OblTb BHECEHbI HE3HAYNTENbHbIE
N3MeHeHUA, He OTpaXeHHble B HacToAlleM n3gaHun.

CokpalleHusi, NpUHATbIE B AaHHOM PyKOBOACTBE

B HaumeHOBaHWSAX MapaMeTpoB, Ha PUCYHKaX, MPU LMUEPOBLIX 3HAYEHUAX M B TEKCTE WCMOMNb30BaHbl
CoKpaLlleHus n abbpeBuaTypbl, 03HavYaloWwme cregyroLlee:

Tabnuya | - CokpaweHusi u abbpesuamypbi

Abbpesuarypa NMonHoe HanMeHoOBaHue 3HayveHue
(cumBon)

PV vnn X Process Variable Mamepsiemasi BenuunHa (KOHTpOnupyeMbIi 1
perynupyembi napameTp)

SP uniu W Setpoint 3agaHHag Touka (3agaHve perynsaropy)

T, t Time Bpewms, nHTepBan BpemMeHun

Al Analogue Input AHanorosbIl BBOS,

DI Discrete Input JncKpeTHbIN BBOA

AO Analogue Output AHanorosbIv BbIBOA,

DO Discrete Output [ncKpeTHbIN BbIBOA

1 OnucaHue perynsatopa

1.1 HasHa4yeHue perynaTtopa

Perynatop MTP-8 npeacrtaBnsieT coboi HOBbIV KNacc COBPEMEHHbIX LUMEPOBLIX perynatopoB. Perynatop
npuMeHseTca Ans ynpaBrieHnsa TEXHONOMMYECKMMU NpoLieccaMmn B NPOMbILLNIEHHOCTH.

Perynatop MTP-8 npepHasHadeH Kkak Ansi aBTOHOMHOrO, Tak U ANS KOMMJIEKCHOTO WCMOMb30BaHUSA B
ACYTI B aHepreTuke, MeTanmnyprum, XMMMYeCcKon, NULLEBOW U APYrux OTPacnsx MPOMBILLNIEHHOCTU U HAaPOOHOM
xo3ancTee. Perynatop MoOXeT WCNOMNb30BaTbCA B CUCTEMAX WHOWKAUWKW, aBapuMHOM U npeaynpeauTensHOn
curHanusauum, 3awutbl M GNOKMPOBOK  KOMMPECCOPOB, TYPOWH, XOMNMOAMIMBHOIO W APYroro TEXHONOrMYeckoro
obopynoBaHus.

Pezynsmop MTP-8 npedHa3HayeH:

® [N N3MEPEHNS 80CHMU KOHTPONMPYEMbIX BXOAHbIX (PU3NYECKUX NapameTpoB, CUrHaNoOB OT OATYUKOB,
06paboTku, npeobpas3oBaHnss M OTOOpaXKeHMA WX TEKYLMX 3HA4YeHWA Ha BCTPOEHHOM YeTbipexpaspsgHoM
LMpoBOM NHAMKATOPE;

® NS U3MEPEHWNs BNaXHOCTWU, HaXOXOEHWs Pa3HOCTW NapameTpoB WU CPEeAHEro 3HAYEHUS HECKOMbKMX
napameTpos;

® perynsATop B COOTBETCTBUM C 3aaHHOW Morb3oBaTenem norvkon paboTbl COOTBETCTBYIOLEro kaHana u
napameTpaMmu perynupoBaHuns OpMUPYEeT BbIXOAHbIE CUrHarmnbl YNpaBneHUs BHELWHUMW UCMNOSHUTENbHBLIMU
mMexaHu3mamu, obecneumBas perynuposaHue no [ 3akoHy wnuM AUCKpeTHOe perynMpoBaHWe BXOOHOMO
napameTpa no AByXrno3NLMOHHOMY 3aKOHY;

® perynatop opMUpyeT CuUrHarnbl ABYXYPOBHEBOW TEXHOMOMMYECKON CUrHanu3aummn, Ha nepeaHen naHenm
UMEeIOTCA WHAMKATOPbl AN CUrHanmm3aumm TEeXHOMOMMYECKW OnacHbIX 30H (MpeaynpeauTenbHas CcurHanvMsauus),
CUrHarbl NPEeBbILLIEHNS (3aHWKEHUST) perynmpyemoro nunmM namepsaemMoro napameTpa.
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1.2 O603Ha4YeHune perynaTtopa u KOMNIEeKT NoCTaBKu

1.2.1 PerynaTtop o60o3HavaeTcs cnegylowmm obpasom:
O603HayeHue npu 3aKase: MTP-8-NN-AA-BB-DD—E-MM-LLLL-RST-U
roe:

NN - kog mogenu perynatopa (NN=15)

AA - kop Bxopga:
01-0T10 MA oo 5 MA,
02 - OT 0 MA 1o 20 MA,
03 - OT 4 MA go 20 MA,
04-0T0BOoo10B
05 - TCM 50M, W100=1,428, -50°C... +200°C
06 - TCM 100M, W+100=1,428, -50°C... +200°C
07 - TCM rp.23, W100=1,426, -50°C... +180°C
08 - TCI 501, W100=1,391, -50°C... +650°C
09 - TCI 100r1, W100=1,391, -50°C... +650°C
10 - TCM rp.21, W100=1,391, -50°C... +650°C
11-0T10™MB pgo 75 mB
12-010Bpoo1B
20 - XK (J), 0 ... +1100°C
21 - TXK (L), 0°...+800°C
22 - TXKH (E), 0 ... +850°C
23 -TXA (K), 0 ... +1300°C
24 -TMM10 (S), 0 ... +1600°C
25-TMP (B), 0 ... +1800°C
26 - TBP-1 (A-1), 0 ... +2500°C

BB - Tvn n gnnHa knemMmHo-61104HOro coeanHNUTENS BXOAHbIX CUrHanos 6a3oBov Moaenu:
0 - Kb3 oTtcytcTByerT,
0,75 - Kb3-24-17-0,75 (umdpa cooTBETCTBYET CTAHAAPTHOMW ANTMHE COEAMHUTENS B METPax).

DD - Tun n gnvHa KNeMMHO-01104HOIro0 COeAMHUTENS BbIXOAHbIX CUrHanoB 6a3oBo Moaenu:
T 0 - K3 oTcyTCcTBYET,

T 0,75 - ¢ TpPaH3UCTOPHBIMN BbIXO4AMM KB3-16-14-0,75

P 0,75 - c penenHbiMn BbIXogamm KB3-30P-11-0,75
C 0,75 - ¢ CUMUCTOPHbLIMU BbIXO4AaMM KB3-30C-11-0,75,
K 0,75 - c TBepaoTeNnbHbIMU pene KB3-30K-11-0,75.

Bbykea coomeemcmeyem murly 8bIXO0HO20 CugHana u mury coeOuHUMerb;:
Lugppa 0,75 coomeemcmeyem cmaHOapmHoU OnuHe coeduHUMensi 8 Mempax;
KE3 3akasbigaemcsi omdOesibHO U 8 crmoumMocme ripubopa He exodum.

E - kog BbIXOAHOMO YHU(ULIMPOBAHHOIO aHaNoroBoro curHana (6asosorn moaenu):
1-010 MA Do 5 MA,
2 — 010 MA go 20 MA,
3 —-0T14 MA go 20 MA,
4-01T0B o 10B,

MM - koa mogyns pacwupenns YCO (00...15), cm. Tabnumuy 1.3.1.2,
Hanpumep, 03 — moaynb pacwmpenuna MP-51-03, npu 00 — mogynb YCO oTcyTcTByeT.

LLLL - Tvin v AnvHa KNeMMHO-61104HOr0 CoeauHUTENST Moaynst paclumperus YCO:

0 - KBS otcyTtcTyerT;

0,75-  (OMCKpeTHble BXOAbl MMM TPaH3UCTOPHble AUCKpeTHble BbixoAabl) KB3-24-10-0,75 ans MP-51-
01...06, KB3-24-20-0,75 ana MP-51-11, MP-51-12, MP-51-13,MP-51-15;

A 0,75 - (aHanoroBble Bbixoabl) Kb3-24-11-0,75 gna MP-51-07;

P 0,75 - ¢ peneiHbiMu Bbixogamn KB3-30P-12-0,75 ana MP-51-03, MP-51-06;
¢ penenHbiMu Bbixogamu KB3-28P-12-0,75 ana MP-51-02, MP-51-05;
¢ penenHbiMu Bbixogamu KB3-40P-01-0,75 ana MP-51-12, MP-51-13;
¢ penenHbiMu Bbixogamu KB3-54P-01-0,75 ana MP-51-15;

C 0,75 - c cumucTopHbiMu Bbixogamu Kb3-30C-12-0,75 ana MP-51-03, MP-51-06
¢ cummncTopHbIMK Bbixogammn KB3-28C-12-0,75 ana MP-51-02, MP-51-05
¢ cumucTopHbiMn Bbixogamu Kb3-40C-01-0,75 ana MP-51-12, MP-51-13;
¢ cummncTopHbiMK Bbixogammn KB3-54C-01-0,75 ana MP-51-15;

K 0,75 - c tBepgoTenbHbiMu pene KB3-30K-12-0,75 gna MP-51-03, MP-51-06
¢ TBepaoTenbHbiMu pene KB3-28K-12-0,75 ana MP-51-03, MP-51-06
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¢ TBepaoTenbHbiMu pene K63-40K-01-0,75 gna MP-51-12, MP-51-13;
¢ TBepaoTenbHbiMu pene KB3-54K-01-0,75 gna MP-51-15.

RST — koA BbIXO4HOrO aHanoroBoro curHana mogynen pacwmpexunsa YCO:

roe: R, S, T - kogbl BbIXOQHOrO aHanoroBoro curHana (COOTBETCTBEHHO 1, 2 M 3 BbIXOAOB MOAYISA
paclmpeHus):

1-0-5MA, 2-0-20 WA, 3 -4-20 MA, 4 - 0-10B,

[ns modynel pacwupeHus:

- MP-51-01, -02, -03, -12 u peaynamopa 6e3 modyns YCO (6e3 aHano208020 8bixo0a) yka3bigaemcs Koo -
000

- MP-51-04, -05, -06, -11, -13, -15 (c 00HUM aHari0208biM 8bIX000M) yKa3bleaemcsi KOO MOJIbKO 11epeoao
KaHana - ROO

- MP-51-07 (mpu aHanozosbix 8bixo0a) yka3bieaemcsi KOO ecex mpex kaHanos - RST

U - HanpsXeHne nuTaHns:
220 — 220 B nepeMeHHOro ToKa, 24 — 24 B nOCTOSIHHOMO TOKa.

BHumaHue! [pu 3akasze npubopa HeoOXOAMMO ykasblBaTb €ro MOSfIHOEe Ha3BaHWe, B KOTOPOM
MPUCYTCTBYIOT XapaKTePUCTUKN NOAKMIOYaEMbIX A4aT4YMKOB, TWUM aHaroroBoro BbixoAa, HanmuyvMe W AnvHa KNeMMHO-
610o4HOro coefnHUTENSI.

KB3 3akasbiBaeTCcA OTAENBHO 1 B CTOUMOCTbL Npubopa He BXOAMT.

Hanpumep, 3aka3aH peaynsmop:

MTP-8-15-01-0,75-P 0,75-3-03-P 0,75-000-220

Tunbl BxogoB: oT 0 MA go 5 MA, ¢ kneMMHO-6noYHbIMu coeanHuTenamm Kb3-24-17, anuHa coeauHuTens -
0,75 m;

Tunbl BbIXOOOB: aHanoroBbii Bbixog OT 4 MA go 20MA, OMCKpeTHble peneriHble Bbixogbl ~220B/8A, ¢
KNneMmHo-6no4HbiMu coeanHntenem KB3-30P-11, anvHa coeanHntens 0,75 m.

Mopynb pacwmperna MP-51-03 (8 AuCKpeTHbIX BbIXOA0B) C PeNenHbIM KNeMMHO-61104HbIM coeanHuTenem
KB3-30P-12-0,75.

1.2.2 Komnnekt noctasku perynaropa MTP-8 npusegeH B Tabnuue 1.2.1.

Tabnuya 1.2.1 - Komnnekm nocmaesku peaynsmopa MTP-8

0O603Ha4eHne HavnmeHoBaHue Konnyecteo
NMPMK.421457.203 Perynatop mukponpoueccopHbin MTP-8 1
NMPMK.426419.217 CoeguHuTenb KneMMmHo-6no4Hbin Kb3-24-17-0,75 1*
NMPMK.426419.114 CoeguHuTenb KneMmHo-6no4Hbin Kb3-16-14-0,75 1*
NMPMK.426419.511 CoeguHuTtenb kneMmmHo-6no4YHbin Kb3-30P-11-0,75 1*
NMPMK.426419.512 CoeguHuTtens kneMmmHo-6no4Hbin KB3-30C-11-0,75 1*
NMPMK.426419.513 CoeguHuTenb knemmHo-6no4Hbin Kb3-30K-11-0,75 1*
NMPMK.426419.210 CoeguHuTenb KneMmmHo-6no4Hbin Kb3-24-10-0,75 1**
NMPMK.426419.211 CoeguHuTenb KneMmmHo-6no4Hbin Kb3-24-11-0,75 1**
NMPMK.426419.220 CoeauHuTenb KnemMmHo-6ro4HbIn KB3-24-20-0,75 1**
NMPMK.426419.221 CoeauHuTenb knemMmmHo-6no4Hbii KB3-40P-01-0,75 1**
NMPMK.426419.221 -01 CoeguHuTensb KneMMmHo-6no4Hbi KB3-40C-01-0,75 1**
NMPMK.426419.221 -02 CoeguHuTenb kKneMmHo-6no4Hbin Kb3-40K-01-0,75 1**
NMPMK.426419.222 CoeauHuTens kKneMmmHo-611o4HbIn KB3-54P-01-0,75 1**
NMPMK.426419.222 -01 CoepgunHuTenb knemmHo-6no4HbIn KB3-54C-01-0,75 1**
NMPMK.426419.222 -02 CoeguHuTenb kneMmmHo-6no4Hbin Kb3-54K-01-0,75 1**
NMPMK.426419.406 CoeguHuTenb kKneMmmHo-6no4Hbin Kb3-28P-12-0,75 1**
NMPMK.426419.407 CoeguHuTenb KneMMHo-6no4Hbi KB3-28C-12-0,75 1**
NMPMK.426419.408 CoeguHuTenb kneMmHo-6mno4Hbin Kb3-28K-12-0,75 1**
NMPMK.426419.514 CoeauHuTenb KneMmmHo-61104HbIn KB3-30P-12-0,75 1**
NMPMK.426419.515 CoepaunHuTenb knemmHo-6noyHbin KB3-30C-12-0,75 1**
NMPMK.426419.516 CoeguHuTtenb knemmHo-6no4Hbin Kb3-30K-12-0,75 1**
NMPMK.421457.203 NC | Macnopt 1
MPMK.421457.203 PO | PykoBOoACTBO MO aKchyaTauum 1%
232-202/026-000 Pasbem ceTeBon 1
231-131 Pblyar MOHTa)HbIN 119 CEeTEBOro pasbemMa 1
236-332 Pblyar MOHTa)HbIN 4511 KNeMMHO-604YHbIX coeanHuTenemn il
* -1 wT. anst 6a3oBoN MogeNu Npu yCroBmmM 3akasa
** -1 WT. ANg MOAyns pacluMpeHnst Npy yCrnoBumM 3akasa
*** - 1 3K3. Ha Ntoboe KONMYECTBO PEryNATOPOB NPW NOCTAaBKe B OAMH aApec
**** -1 WTyKa npu ycnosun 3akasa Kb3
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Tabnuya 1.2.2 — KnemmHo-61104Hble coeduHumenu 0nsi Modyrnel paculupeHusi

KpaTtkas KneMmMHO-6n04Hble coegUHUTENN U COOTBETCTBYHOLLME UM TUMbI BbIXOAO0B
Tun Moaynsa (xapakTepucTuka
paclmpeHus BXO[0B- TpaH3UCTOPHbIN PenenHbin CUMNCTOPHbIN Boixoa
YyCco BbIXO40B BbIXof BbIXop, BbIXop, TBepAoTenLHNMM
Moaynsi pene
MP-51-01 8Dl KB3-24-10-0,75 - - -
MP-51-02 4D1+4DO KB3-24-10-0,75 KB3-28P-12-0,75 | KB3-28C-12-0,75 | KB3-28K-12-0,75
MP-51-03 8DO KB3-24-10-0,75 KB3-30P-12-0,75 | KB3-30C-12-0,75 | KB3-30K-12-0,75
MP-51-04 8DI+1A0 KB3-24-10-0,75 - - -
MP-51-05 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 - - -
MP-51-11 16DI+1A0 KB3-24-20-0,75 - - -
MP-51-12 8DI+8DO KB3-24-20-0,75 KB3-40P-01-0,75 | KB3-40C-01-0,75 | KB3-40K-01-0,75
MP-51-13 8DI+8DO+1A0 KB3-24-20-0,75 KB3-40P-01-0,75 | KB3-40C-01-0,75 | KB3-40K-01-0,75
MP-51-15 16DO+1A0 KB3-24-20-0,75 KB3-54P-01-0,75 | KBE3-54C-01-0,75 | KB3-54K-01-0,75

1.3 TexHM4YeCKMe XapaKTepuUCTUKUN perynsatopa

1.3.1 KonnyecTtBO BXOAHbIX U BbIXOAHLIX CUTHaNoB perynatopa MTP-8

BasoBas mogenb perynatopa MTP-8 u mogynu pacwwupenus MP-51 nmeloT B cBoeM coctaBe Habop
aHanoroBbIX N ANCKPETHbLIX BXOO0B-BbIXOO0B, KOTOPbIe NpuBedeHbl HWXe B T36n|/|uax.
Mpu 3akase perynstopa MoXeT ObITb 3aka3aH TONMbKO OAMH MOAYMb PaCLLUNPEHNS.

Tabnuya 1.3.1 - Konuyecmeso 8x00HbIX U 8bIX0OOHbIX cu2Hanos basosol modenu peaynsmopa MTP-8 (6e3 modyns pacwupeHus)

Moaent perynsitopa AHanoroBsbIn [OvckpeTHbIN
BXOA BbIXOA, BXOp, BbIXOA,
MTP-8 8 1 0 8
Tabnuya 1.3.2 — Konnuyecmeo 8x0006/8b1x0008 Modynel pacwupeHust MP-51
Mopenb Kon mopenu AHanoroBbin [OvckpeTHbIN
moayns moaynsi
paclmpenus | paclmpenns Bxopn Bbixog Bxopn Bbixopn
MP-51-01 01 - - 8 -
MP-51-02 02 - - 4 4
MP-51-03 03 - - - 8
MP-51-04 04 - 1 8 -
MP-51-05 05 - 1 4 4
MP-51-06 06 - 1 - 8
MP-51-07 07 - 3 - -
MP-51-11 11 - 1 16 -
MP-51-12 12 - - 8 8
MP-51-13 13 - 1 8 8
MP-51-15 15 - 1 - 16
MpumeyvaHums.

1. «-» — BXoA (BbIx0A) OTCYTCTBYET.
2. lnckpeTHble BXOOHbIE CUrHaMbl MOTYT UCMOSb30BaTbCA ANs nepefadn COCTOSIHUSA AUCKPETHBIX AaTYMKOB
no nHTepdency.

1.3.2 TexHn4yeckme xapakTepuCTUKN aHanNoroBbIiX BXOAHbLIX CUrHanoBs

Tabnuuya 1.3.3 - TexHU4ecKue xapakmepucmuKku aHan0208bIX 8XOOHbIX CUEHaII08

TexHu4YecKkasa XxapakTepMcTuka

3Ha4yeHue

KonuyecTBo aHanoroBbIX BXOJ0B

8

Tun BXOQHOrO aHanoroBoro curHana

YHudpmumposaHHbeie (TOCT 26.011-80)
[MOCTOAHHBIN TOK:
ot 0 MA 10 5 MA,

RBx=400 Om

ot 0 MA go 20 mA, RBx=100 Om
ot 4 MA go 20 mA, RBx=100 Om
HanpsihkeHne NOCTOSAHHOIO ToKa:

ot 0B no 10 B,

Rex=25 kOm

ot 0 MB oo 75 mB, RBx=1 MOwm
ot 0 MB oo 200 mB, RBx=1 MOm

otr0B go 1B,

Rex=21 MOm
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[MpodomkeHue mabnuyp! 1.3.3 - TexHUYeCKUe xapakmepucmuKku aHano208biX 8X00HbIX cugHasos peaynsmopa MTP-8

Tun BXOQHOrO aHanNoroBoro curHana

TepmonpeobpasosaTenu conpotusnenuin ACTY 2858-
94

TCM 50M, W100=1,428, oT muHyc 50°C go nntoc 200°C
TCM 100M, W100=1,428, oT muHyc 50°C go nntoc
200°C

TCM rp.23, oT muHyc 50°C go nntoc 180°C

TCM 50, W100=1,391, Pt50, ot mnHyc 50°C go nntoc
650°C

TCIM 10001, W100=1,391, Pt100, ot MmmHyc 50°C go
nntoc 650°C

TCI rp.21, ot muHyc 50 °C go nnioc 650°C

Tepmonapel no ACTY 2837-94
(FOCT3044-94, DIN IEC 584-1):
TXK (J), ot 0°C po nntoc 1100°C
TXK (L), ot 0°C go nntoc 800°C
TXKH (E), ot 0°C po nntoc 850°C
TXA (K), ot 0°C go nntoc 1300°C
TMNM10 (S), ot 0°C go nnoc1600°C
TMNP (B), ot 0°C go nntoc 1800°C
TBP-1 (A-1), ot 0°C po nntoc 2500°C

Paspewatowas cnocobHocTs ALIM

16 paspsgos

Mpenen nonyckaemor OCHOBHOW NpUBEAEHHOM
norpeLwHoOCT! nsMmepeHnda BXoaHbIiX napamMeTpoB

<0,2%

TOYHOCTb MHAMKALUK

0,01 %

Mpenen gonyckaemor 4ONONHUTENBHON
MOrpeLIHoOCTH, BbI3BAHHON N3MEHEHNEM
TemnepaTtypbl OKpy>katoLLleln cpeabl

<0,2%/10°C

[Mepuog nsmeperusi, He 6onee

0,1 cek

BpeMms nHaukaumm nsamepeHHoro napamMeTpa Of4HOro
KaHana B peXxvme UMKINYEeCKoW MHAMKALMK

1 — 10 cek (napameTp nporpammupyeTcsl)

[ManbBaHMYeckas pa3Bsi3ka aHanoroBbIX BXO40B

prnnosaﬂ, 8 BX0O40B ranbBaHWYeCKN N30NNMPOBaHbI OT
OPYrmx BXo40B U OCTallbHbIX uenen

OneKTpnyeckoe ConpoTUBIEHME U30NALUN MEXAY
ranbBaHW4eCKN He CBSA3aHHLIMU 3NEKTPUYECKUMU
Lensimu npmbopa Npu HopmarnbHbIX KNTMMaTUYECKMX
YCrOBUSIX

He menee 20 MOm

Kaxdnbiti kaHan peaynssmopa MTP-8 moxem 6bimb CKOHGbu2ypupogaH Ha nodktodeHue 1robo2o damyuka,
u3 epynnsl o0HomunHbiX. Hanpumep, ece 8 8xod08 O0mKHbI BbiMb CKOHGbU2YpUPOBaHbI Ha MOOKMOYEHUE Unu

mepmMoriap, unu mepmMomMempos8 CornpomuesieHuUs, usiu moKo8bIx damyukos.

1.3.3 AHanoroBble BbIXOA4Hble CUrHanNbI

Tabnuya 1.3.4 - TexHuYyeckue xapakmepucmuKU aHano208bIX 8bIXOOHbIX CUSHaNn08

TexHU4YecKkas XxapakTepucTmka

3HauyeHue

KonnyecTBo aHanoroBbIX BbIXOAOB:
- B 6a3oBol Mmogenu perynsitopa
- Ha moayne pacwupeHusa YCO

1
cMm. Tabnumuy 1.3.2

Twun BbIXOAHOrO aHanoroBoro curHana

YHudpmumpoaHHble FTOCT26.011-80
OT10 MA o 5 MA, RH <500 Om

OT1 0 mA go 20 MA, RH £ 500 Om

OT1 4 mA go 20 mA, RH £ 500 Om
OT10B o 10 B, RH = 2 kOm

Paspeuwatowas cnocobHocTs LIAM ons BeIXOOo0B:
- B 6a3oBon mogenu perynsitopa
- Ha moayne pacwwupeHusa YCO

16 paspsigoB
12 pas3psagos

Mpenen gonyckaemown OCHOBHOMW NpUBEOEHHOW
NOrpeLUHOCTM (DOPMUPOBAHUS BBIXOAHOIO CUrHana:
- B 6a3oBon mogenu perynsartopa
- Ha moayne pacwwupeHusa YCO

£0,2%
<0,4 %

Mpenen fonyckaemol AOMNOMHUTENBHOM NOMPELLHOCTY,
BbI3BAHHOW M3MEHEHUEM TeMnepaTypbl OKpyXKatoLLen
cpefbl

<0,2%/10°C

[anbBaHMYyecKkas pasBs3ka aHanoroBoro BblxoAa

Bbixog ranbBaHW4ecKkn M30nMpoBaHbl OT BXOAOB U
ocTarnbHbIX Lenem, HanpskeHne ranbBaHNYecKom
pa3Bsa3kn He meHee 500 B




1.3.4 IucKkpeTHbIe BXOAHbIE CUrHasbl

Tabnuuya 1.3.5 - TexHuveckue xapakmepucmuku OUCKPemHbIX 8XOOHbIX CU2Hanoe

TexHU4Yeckas XxapakTepucTuka

3HaueHune

KonnyecTBo AMCKPETHbIX BXOO0B:

- B 6asoBon mofenu perynsitopa 0

- Ha moayne pacwupeHusa YCO cM. Tabnumuy 1.3.2
Cwrnan nornyeckoro "0" — coctosHme OTKJTKOYEHO 0-7B
CwurHan norndyeckon "1" — coctosiHne BKIMKOYEHO 18-30 B
BxogHow Tok (noTpebneHne no Bxogy) <10 MA

ManbBaHM4eckas pa3BA3Ka ANCKPETHbIX BXOO0B

Kaxxabl BXof ranbBaHUYeCKM N30SIMpoBaH OT apyrux
BXO0B W OCTalbHbIX Lienewn

MpumeyaHue. [ucKpeTHble BXOAHblE CUrHambl

AaT4MKOB Mo MHTEepdency.

1.3.5 [IncKpeTHble BbIXOAHbI€ CUrHanNbI

ncnonb3yrTca Ond nepenadvyyM COCTOAHUA OUCKPETHbIX

1.3.5.1 TpaH3uCTOpPHbIN Bbixoa. KneMMHO-61104HbIN coeagnHuTenb KB3-16-14, KB3-24-10, KB3-24-20

Tabnuya 1.3.6 - TexHUYecKue xapakmepucmuKu 8bIX00HbIX QUCKPEMHbIX MPaH3UCMOPHbIX CUSHa08

TexHUYeckasi xapakTepucTuka

3HaueHune

KonunyecTBo ANCKPETHBIX BbIXOAOB!
- B 6a30Bo Mogenu perynatopa
- Ha mogyne pacwuperus YCO

8
cM. Tabnumuy 1.3.2

Tun BbIXoaa

OtkpbiThin konnektop (NPN TpaHsucTopa)

MakcumansHoe HanpsaXeHne KomvyTtauum

< 40 B nocTtosiHHOro Toka

MakcumanbHbIV TOK Harpy3kn Kaxkgoro Bbixoga

<100 MA

"anbBaHM4eckas pa3BdA3Kka ANCKPETHbIX BbIXOO0B

Bbixoapbl cBSi3aHbI B rpynny 13 8 BbIXOA0B U
ranbBaHWYECKM M30NNPOBaHbI OT APYIMX BbIXOOO0B U
ocTanbHbIX Lenen

CwurHan norunyeckoro "0"
CwurHan norundyeckon "1"

PaSOMKHYTOe COCTOAHME TPAH3UCTOPHOIO Krto4a
38MKHyT0€ COCTOAHWME TPaH3MCTOPHOIo Krk4ya.

Bug Harpysku

AKTUBHas, MHOYKTMBHas

HanpsikeHne BHELHEro NCTOYHMKa NUTaHUS

HecTtabunusupoBaHHoe, (20-40) B nocTtosiHHOro Toka

1.3.5.2 PenenHbin Bbixon. KneMMHo-6n04HbIN coeanHuTenb KB3-30P-11, KB3-30P-12, KB3-28P-12,

KB3-40P-01, K63-54P-01

Tabnuya 1.3.7 - TexHu4yeckue xapakmepucmuKU 8bIX0OHbIX OUCKPEMHbIX pesielHbIX CU2Hano08

TexHUYeckasi XxapakTepucTuka

3HaueHue

KonunuyectBo AUCKPETHLIX BbIXOAOB:
- B 6a3oBoi Mogenu perynstopa
- Ha mogyne pacwupenus YCO

8
cMm. Tabnumuy 1.3.2

Tun BbIXxoaa

MepekntoyarLLme KOHTaKTbl pene

MakcumanbHoe HanpsaXeHne kKommyTauum

NepeMEeHHOro (OenCTByoLLIEE 3HAYEHME) UK 220B
NMOCTOSAHHOTO TOKa
MakcrMMarnbHbIN TOK HAarpy3kn KaXxgoro Bbixoaa <8A

[anbBaHMYecKkasa pasBs3ka ANCKPETHBLIX BbIXO40B

Bbixogbl ranbBaHn4eckum n3onmpoBaHbl gpyr OT Apyra,
OT ApPYruXx BblXO040B U OCTallbHbIX uenen

CwurHan norunyeckoro "0"
CwurHan norundyeckon "1"

Pa3oMKHyTOE COCTOSIHME KOHTaKTOB pene.
3aMKHyTOG COCTOAHWME KOHTAKTOB pene.

Bug Harpysku

AKTUBHasA, MHOYKTMBHas

MakcumanbHoe notpebneHune (06mMoTok pene) 8-mu
BKIIOYEHHbIX KaHarNoB OT BHELUHErOo MCTOYHUKA
MOCTOSIHHOIO ToKa 24B

160 mA

HanmeeHme BHELHEro UCTOYHUKa NUTaHnsa

HectabunuanpoBaHHoe, (20-28) B nOCTOsIHHOro Toka

1.3.5.3 Bbixoa — TBepaoTensHoe (He MmexaHu4Yeckoe) pene. KneMMHoO-6no4HbIN coeauHuTensb KB3-
30K-11, KB3-30K-12, KB3-28K-12, KB3-40K-01, KB3-54K-01

Tabnuya 1.3.8 - TexHuyeckue xapakmepucmuKu 8bIX00HbIX OUCK,|

PEeMmHbIX meepaomeanb/x cuzHalsios

TexHu4Yeckasa XxapaktepucTuka

3HaueHue

KonunuectBo ANCKPETHBIX BbIXOAOB:
- B 6a3oBoi Mogenu perynstopa
- Ha Mmoayne pacwupenusa YCO

8
cm. Tabnmuy 1.3.2

Tun BbiIXxoaa

3amblKaloLLMe KOHTAKThbI pene
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[MpodomkeHue mabnuypl 1.3.8 - TexHUYECKUe XxapakmepucmuKku 8bIX00HbIX UCKpemHbIX meepdomeribHbIX cu2Hanos8

MakcumansHoe HanpsaxeHne KommyTauum

nepeMeHHOoro (aencTByloLLee 3HaYeHme) unum 60 B

NMOCTOSIHHOIO TOKa

MakcrmanbHbIM TOK Harpysku Kaxaoro Bbixoaa < 1A AC nepemeHroro Toka,
< 1 A DC nocTOsiHHOrO ToKa

[anbBaHMyecKkasa pasBsa3ka ANCKPETHBIX BbIXO40B

BbIxoAbl ranbBaHUYECKM N30NMpPOBaHbl APYr OT Apyra,
OT OPYrMX BbIXOAOB M OCTalbHbIX Lenen

CwurHan nornyeckoro "0"
CwurHan normndeckonm "1"

Pa3OMKHyTOG COCTOAAHME KOHTaKTOB pene.
3aMKHyToe COCTOdAHME KOHTaKTOB pene.

Bug Harpysku

AKTMBHAasA, MHAYKTUBHasA

MakcumanbHoe n0Tpe6neHMe 8-MU BKINHOYEHHbIX
KaHarnoB OT BHELWHEero NCTo4HMKa NoCTOAHHOIO TOKa
24B

160 mA

Hanp;m(eHme BHELHEero UCToO4YHMUKa NnuTaHus

HectabunuanposaHHoe, (20-28) B nocTosiHHOro Toka

1.3.5.4 Bbixop — ontocumucTop. KnemmHo-6no4Hbii coeguHntensb KB3-30C-11, K63-30C-12, KB3-

28C-12, Kb3-40C-01, KB63-54C-01

Tabnuuya 1.3.9 - TexHu4eckue xapakmepucmuKku 8bIXOOHbIX OUCKPEMHbIX OlMMOCUMUCMOPHbIX cCU2Hasroe

TexHUn4Yeckasa xapaktepucTuka

3HauveHune

KonuyecTtso ANCKPETHbIX BbIXOAO0B:
- B 6asoBon mopenu Perynstopa
- Ha mogyne pacwuperus YCO

8
cM. Tabnumuy 1.3.2

Tun BbIxoaa

ManoMoLLHbI ONTOCUMUCTOP, BCTPOEHHbIN AeTeKTop
HYNeBOro HanpsikeHusi hasbl NO3BOMSET BKMOYaTb
Harpysky TOMbKO NPU MUHUMAbHOM HaNPsHKEHUU Ha
HeWt (NpedoTBpaLlaeT co3aaHne NomMex B ceTu)

MakcumanbHoe HanpsaXeHne kKommyTauum
NnepeMeHHOro Toka (OencTByrLLee 3HaYeHme)

He 6onee 600 B nepeMeHHOro Toka

MakcumanbHbIA TOK Harpy3ku Kaxxgoro Bbixoga

- He 6onee 50mMA

- B nmnynbcHom pexume yactoton 50y ¢
ANUTENbHOCTLIO UMMynbca He 6onee 5mc — o 1A
- MNWKOBbLIV TOK NEPErPY3KN C ANUTENBHOCTbLIO
umnynbca 100mke n yactoton 120 nmn/cek — go 1A

[anbBaHMYecKkas pasBsa3ka ANCKPETHBLIX BbIXO40B

Bbixoapl raribBaHUYECKN U30MMpOBaHbI ApYr OT ApYra,
OT ApYruX BbIXOA0B U OCTasbHbIX Lienew

Cwurnan noruyeckoro "0"
CurHan noruyeckown "1"

OTKNOYEHHOE COCTOSAAHME cMMuncTopa
BKrntoYeHHOe COCTOsiHME cuMucTopa

Bug Harpysku

AKTUBHas, MHOYKTMBHas

MakcumansHoe notpebneHne 8-mu BKMIOYEHHbIX
KaHanoB OT BHELUHEro NCTOYHMKA NOCTOSAHHOIO TOKa
24B

160 MA

HanmeeHme BHELWHEero MCToO4YHuKa NnTaHna

HectabunuanpoBaHHoe, (20-28) B nocTOsiHHOro Toka

1.3.6 PerynsaTop

Tabnuya 1.3.10 — TexHUYecKue xapakmepucmuKu peaysmopa

TexHun4Yeckasa XxapaktepucTuka

3Ha4yeHue

YMcno KOHTYPOB perynmpoBaHns 8

[nanasoH n3mMmpeHns napameTpoB
HaCTPOWKM perynatopa:

- KO3 PULMNEHT yCUNeHns

- BPEMS UHTErPUPOBAHMS

- Bpems auddepeHUNpoBaHus

o1 000.1 go 050.0
o1 0000 o 6000
o1 0000 po 6000

3oHa HEeYyCTBUTENbHOCTU

o1 000.0 oo 999.9

CTpykTypa perynsitopa
(3aKkoHbI perynmpoBaHus)

n, nn, ng, nig
[BYXMNO3ULMOHHBIN
Tpexno3nunoHHbIN

KoHTponvpyemble napaMmeTpbl

M3mepsiemasn BennymHa, 3agaHHas To4ka, 3HaYeHne Bbixoda Unm
NnonoXxeHme UCNoNMHNTENNIbHOro MexaHn3ma

Bug 6aﬂaHCMpOBKVI y3na 3agatyumka

CraTtndyeckasi, aMHaMmn4yeckas

MpumeyaHune. Bce napameTpbl perynatopa MOXHO U3MEHSATb Mo UHTepdency RS-485 ¢ BepxHEro ypoBHsi.




1.3.7 NocnepoBartenbHbIN NHTepdenc RS-485
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Tabnuya 1.3.11 — TexHuYeckue xapakmepucmuku rnocredosamesibHo2o uHmepgetca RS-485

TexHu4Yeckasa XxapaktepucTuka

3HaveHune

KonnyecTtBo npnemonepenaTymkon

o 32 npnemonepegaTymka Ha OQHOM CErMeHTe

MakcumanbHas gnvMHa NMHUKM B
npegenax ogHoro cermMmeHTa cetu

[o 1200 meTpos

[nanasoH ceTeBbIX agpecos

255

Bua kabens

BuTasi napa, aKkpaHWpoBaHHasi BUTasa napa

[MpoTokon cBs3n

Modbus pexvum RTU (Remote Terminal Unit)

ManbBaHM4eckas pa3Bsiska

NHTepdenc ranbBaHM4eCKM N30NNPOBaH OT APYrMX BXOOO0B-BLIXOA0B 1
ocTarnbHbIX Lienemn, Hanps>keHne ranbBaHNYeCcKkon pasBAsky He MeHee
500 B

1.3.8 AnekTpuyeckne faHHbIe

Tabnuya 1.3.12 — TexHU4YeCcKue xapakmepucmuku 3/1eKmponumanusi

TexHUYeckasi xapakTepucTuka

3HaueHue

HanpspkeHne nutaHus:
- NepeMeHHOro Toka
- NOCTOAHHOIO TOKa

~0oT 187 Bpoo242B,50 Iy,
=24B

MoTpebnaemas MOLIHOCTb

He 6onee 8.5 B-A (~ 220 B), Tok notpebneHus He
6onee 300 MA (= 24 B).

3aluTa AaHHbIX

EEPROM, cerHeToanekTpuyeckas NVRAM

1.3.9 Kopnyc. YcnoBusa akcnnyaTtaumm

Tabnuua 1.3.13 - Ycrosus akcrinyamayuu

TexHnyeckasi xapakTepucTuka 3HauyeHune
Tun kopnyca Kopnyc Ans yTonneHHOoro LWMTOBOr0 MOHTaxa
Pa3mepbl poHTanbHOM pamku 96 x 96 Mm
MoHTaxHas rnybuHa 190 MM max

Bblpes Ha naHenu

92778 x 92708 i

Kpennexue kopnyca

B anekTpowmTax

Pabouasa temneparypa

ot muHyc 40 °C go 70 °C

TemnepaTypa xpaHeHus (npegenbHas)

ot muHyc 40 °C go 70 °C

KnnmaTunyeckoe ncnonHeHme

ucnonHenue rpynnsl 4 cornacHo FOCT 22261, Ho onsa paboTbl Npu
Temnepatype ot muHyc 40 °C no 70 °C

ATmocepHoe gasneHuve

oT 85 go 106.7 klNa

Bnbpauus

ncnonHeHue 5 cornacHo FOCT 22261

Momeluenne

3akpbiToe, B3pbIBO-, NOXapobesonacHoe.

BO3,D,yX B NOMeLLlEeHUN He O0JMKEeH coaepXKaTb Nbii U NpuMecu
arpeccuBHbIX MapoB 1 ras3os, BbI3bIBAIOLLIMX KOPPO3UIO (B YaCTHOCTU:
rasoB, COAePXaLMX CEPHUCTLIE COeMHEHNS UM amMMUak).

[MonoxeHne Npn MoOHTaxe

JTio6oe

CTeneHb 3alnThl

IP30; knemmHo-6no4Hble coeguHmntenu P20 no TOCT 14254-96

Macca

< 1.0 kr

Tabnuya 1.3.14 — @abapumHbie pa3mepb! KIeMMHO-61104HbIX coeduHumenel

Tun KNEMMHO-61104HOro coeguHUTEnNs! FabapuTHblie pa3mepsbi (BxLUxI), mm
CoeauHuTenb KneMmHo-6no4Hbin KB3-24-17-0,75 71 x87 x30
CoeauHuTenb KneMmmHo-6no4Hbin KB3-16-14-0,75 52 x 65 x 30
CoegnHutens knemmHo-6no4vHbii KBE3-30P(C,K)-11-0,75 | 86 x 141 x45
CoeauHuTenb KnemmHo-6no4Hbin KB3-24-10-0,75 72 x 87 x 30
CoeauHuTenb KneMmHo-6no4Hbin KB3-24-11-0,75 72 x 87 x 30
CoeauHuTenb KneMmHo-6no4Hbin KB3-24-20-0,75 60 x 87 x 30
CoeguHutenb knemmHo-6no4Hbin KB3-30P(C,K)-12-0,75 | 86 x 141 x 45
CoeguHutenb knemmHo-6no4Hbin KB3-28P(C,K)-12-0,75 | 86 x 116 x 45
CoeanHutens knemmHo-6no4vHbIi KE3-40P(C,K)-01-0,75 | 86 x 179 x 45
CoeavHuTens knemmHo-6no4vHbii KBE3-54P(C,K)-01-0,75 | 72 x 258 x 45

1.3.10 Mo cToNKOCTM K MeEXaHMYeckoMy Bo3aencTBuio perynatop MTP-8 oTBeyvaeT ncnonHeHuno 5 cornacHo
FOCT 22261.

1.3.11 CpeoHee BpemMsi HapabOTKM Ha OTKa3 C Y4eTOM  TEXHUYECKOro
pernameHTMpoBaHHOIO PYKOBOACTBOM MO 3KCnyaTaumm, - He meHee Yyem 100 000 yacos.

1.3.12 CpegHee BpeMs BoccTaHoBrneHus pabotocnocobHocTn MTP-8 — He 6onee 4 Yacos.

1.3.13 CpeaHun cpok akcnnyataumm — He meHee 10 ner.

obcnyxuBaHus,
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1.3.14 CpepgHuin cpok xpaHeHus — 1 rog B ycnosusix rno rpynne 1 FOCT 15150-69.

1.3.15 Vsonauusa anekTpunyeckux uenen MTP-8 oTHocuTenbHO koprnyca 1 Mexay coboi npu Temnepartype
okpyxatowen cpeapl (20 + 5) °C n oTHocMTENbHON BNaxHOCTH Bo3ayxa A0 80% BbiaepXvnBaeT B TeYeHU 1 MUHYThI
AEeNCTBME UCMbITaTENbHOrO HanpshkeHus CuHycoupansHom ¢opmbl yactotom (50 + 1) 'y ¢ AencTByrOWMUM
3HadeHnem 1500 B.

1.3.16 MuvHuManbLHO [OMyCTMMOE 3NEeKTPUYecKoe COMPOTMBIEHWE U30MAuUM  Npu  Temnepartype
okpyxatowen cpeabl (20 + 5) °C u oTHocMTENBHON BraxHoOcTV Bo3ayxa Ao 80% coctaBnseT He meHee 20 MOM.

1.4 CpeacTBa U3MEpPEHUA, UHCTPYMEHT U NPUHAATIEXKHOCTHU

MepeyeHb NpYHaaNEXHOCTEN, KOTOpble HEOOXOAMMbI ANst KOHTPOINS, PEryrnmpoBaHus, BbIMONHEHNST paboT
no TeXHU4Yeckomy ob6CnyXnBaHUIO perynatopa, npueseaeHsl B Tabnuue 1.4 (cornacHo OCTY MOCT 2.610).

Tabnuua 1.4 - lNepedeHb cpedcme u3MepeHus, UHCMPyMeHma U rnpuHadnexHocmel, Komopble Heobxo0uMbI npu obcyxueaHuU
ezynsmopa MTP-8
HanmeHoBaHue CpeacTB U3MEpPEHUsi, UHCTPYMEHTA U
NPUHaANEXHOCTEN

HasHaueHue

M3mepeHne BbIXOAHOrO CUrHamna m KOHTPOsib

1 BonbTmeTp yHMBepcanbHbin W300
HanpsKeHUsi MUTaHNs

2 MarasuH conpoTtusneHun P4831 3agartyvk curHana

3 OnddepeHumnansHbIi BonbTMeTp B1-12 3agaTtyvk curHana m usMepeHune BbIXogHOro curHana
4 MerommeTp 94108 M3mepeHne conpoTMBNEHNS N30NAL MK

5 MNuHUeT MeguuUnHCKNN [poBepka Ka4yecTBa MOHTaXxa

6 OTBépTKa Pasbopka kopnyca

7 Msrkasi 6513b QuuncTKa OT NbINN N TPsA3K

1.5 MapKkupoBKa 1 yrnakoBKa

1.5.1 MapkupoBka perynsaTtopa BbinonHeHa cornacHo FOCT 26828 Ha Tabnuuyke ¢ pasmepamu COrnacHo
FOCT 12971, koTopas kpenuTtcsa Ha GOKOBYIO CTEHKY Kopryca perynstopa.

1.5.2 MnombupoBaHve perynaTopa npeanpusiTMEM-U3roToBUTENEM MpU BbiNycke U3 MPOM3BOACTBA He
npenycMoTpEHO.

1.5.3 YnakoBka perynsatopa cootBeTcTByeT TpeboBaHusim FOCT 23170.

1.5.4 Perynatop B COOTBETCTBUM C KOMMIIEKTOM MOCTaBKN YMAKOBaHO COrNACcHO YepTexam npeanpustusi-
N3roToBUTENS.

2 HazHayeHue. PyHKLMNOHANIbHbIE BO3MOXHOCTHU

Cmpykmypa peaynsmopa MTP-8 nocpedcmeom KoHgu2ypauyuu Moxem 6bimb U3MEHeHa
makum o6pa3om, 4mo e peaynsimope Mo2ym 6bimb UCMOJIb308aHbI:

- 8 KaHanoB U3MepeHus,

- [0 24-TV KaHanoB cuUrHanusauuM Bbixo4a napaMeTpoB 3a YCTAHOBMEHHbIE Npeaensbl,

- [0 16-TV KaHanoB 3aLUTHOIO OTKIOYEHMS,

- 0o 8-mu kaHanoB 2-x, 3-x nosuuuoHHoro, NA-umnynscHoro, MAO-WNM perynsaTopa,

- 0o 4-x kaHanos MW aHanorosoro peryndaropa.

Cxema n3mMepeHus obrnagaeT BbICOKOW MOMEXO3aLUMLLEHHOCTLIO U MO3BONAET MNOAKMIYATh K perynaropy
MTP-8 Qamuyuku, koTopble (OPMUPYIOT BbLIXOAHON YHUUUUPOBaHHBIN curHan 0-5mA, 0-20MA, 4-20MA,
nogknoyaemble Mo 2-x poeoOHOU CXeme BKMNIOYEeHWs, Tepmonapbl, a Takke TepMonpeobpasoBaTenu
CONpoOTMBIEHNSA NO 3-X MPOBOOHON CXeme BKMoYeHus. JluHeapusauyus u ¢hunbmpayus N3mepsieMblX 3HaYeHun
TemnepaTypbl BbINOMHATCA LMpoBbIMK criocobamu.

BHyTpeHHsIA nporpaMmHas namsaTtb perynsatopa MTP-8 coaepxuTt HeoGxoarmMoe KOnMYecTBO CTaHa4apTHBIX
OYHKUMIA HEOBXOAMMBIX AN YNPaBNEeHUs TEXHONMOMMYECKMMM NpoLeccaMmn GorbLIMHCTBA UHXEHEPHBIX MPUKNaaHbIX
3afad, HanpuMep, TakMx Kak: CpaBHeHve pesynbrata npeobpasoBaHUs C YCTaBKamMy MUHUMYM M MakCumyMm W
[BYXYPOBHEBYIO CUTHanusauuio OTKIMOHEHWI, MporpammHasi KaruMbpoBka KaHarioB Mo BHELHeMY 0GpasLoBOMY
WCTOYHWKY aHarnoroBoro curHana, umdposas unbTpauusi, BbIYUCIIEHUE PA3HOCTU U CPEeAHEero 3HayYeHus mexay
3afaHHbLIMU NapamMeTpamMu, BblYMCIIEHNE BNAXKHOCTU U T.N.

PerynaTtop npegctaensieT cobon cBOGOAHO KOHUIypuUpyeMbli KOMMaKTHbIM npubop. Monb3oBaTtenb, He
UMEILMA 3HAHUA U HaBbIKOB NPOrpaMMUPOBaHUSA, MOXET MPOCTO BbI3blBaTb M UCMOMNHATb 3TU PYHKUMK MyTem
KoHGurypaumm perynartopa MTP-8. PerynaTtopbl MTP-8 o4yeHb rMbkue B MCMOMb30BaHMM M MOTYT GbICTPO U NErko,
U3MEHMB KOH(pUrypauuo, BbINOMHUTL OOMBLUMHCTBO BCTpeyaembix TpeboBaHui U 3agay  ynpaBneHus
TEXHONMOIMYEeCKUMM NpoLeccamu.
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Perynatop MTP-8 KkoHurypupyloTcs yepes nepegHIo MaHemnb perynsatopa wunv 4Yepes ranbBaHW4ecku
pasgeneHHbli uHtepdenic RS-485 (npotokon ModBus) nporpammubiM naketomM MUK-KoHdurypatop, 4to Takke
no3BonseT Mcnonb3oBaTb NpuBOp B KavecTBe YAaneHHoro perynstopa npuv pabote B COBPEMEHHbLIX CeTaX
ynpasrneHus n cbopa nHhopmaumm.

MapameTpbl koHUrypauumn perynatopa MTP-8 coxpaHsAlTcs B 3HEproHe3aBMCUMOW NaMsitTu U npubop
crnocobeH BO30OHOBWTL BLIMOMHEHWE 3ajay ynpaBrieHWs Mocrne npepbiBaHUS HanpskeHus nuTtanus. bartapes
pe3epBHOro MUTaHWsi HE UCTIONb3YeTCS.

3 KoHCcTpyKUuua perynatopa u npuHumMn padboTbl

3.1 KoHcTpyKUumA perynaTopa

Ha nepegHen naHenu perynatopa pasmeLleHbi:

- Uudppossie gucnnen,

- VlHpukaTopbl TEXHOMOMMYECKOW CUrHanM3aumnm CooTBETCTBYIOLLMX KaHaros,
- lHpukaTopbl COCTOSAHNA perynsaTopa,

- KnaBuwwmn nporpammunpoBaHnums.

Ha 3agHeit cTeHke pasMelleH pa3beM Ans NOAKMYEeHNUs NUTaHns npubopa u pasbemM ANs NOAKMHYEHMs
KNeMMHO-6104HbIX COeAMHUTENEN, NpedHa3HaYeHHbIX ANs NOAKMYEHNsS] BHELLHMX BXOAHbIX U BbIXOAHbIX Lienen.

Oucnnen e Oucnnen
"Kanan" "MAPAMETP"
A MIKPOA
KAHAN
MHankaTopsl y
COCTOSAHMS HAnKaTopb
perynsTopa curHanusaumm
Knasuim Knasuwu
BbIBOpa M3MeHeHMs
KaHana 3HaYeHUN
napameTpoB
Knasuwm
onepaTMBHOIO
yrnpaeneHus
PucyHok 3.1 - BHewHut eud peaynsmopa MTP-8
3.2 HasHavyeHue gucnneeB nepegHen naHenu
e lucnnen NAPAMETP * B pexume PABOTA uHOvuupyeT 3HayeHuMe U3MepsieMoV BenuuMHbl (3HadeHue

3aaHHOM TOYKM UMK 3HaYeHne BbiIXoAa perynsaTopa) BeilbpaHHOro KaHana.
B pexume KOHOUTYPUPOBAHWE wHonumpyeT 3HayeHue  BbIGpaHHOro

napameTpa.
e Nlncnnen KAHAIN B pexume PABOTA wuHguuupyetr B 1-m paspsiie cocTtosiHue m13m4eckoro
OUCKPEeTHOro BbIxOAa perynatopa (BKMAYEH: —  wunu oTknodeH: —”). Bo 2-m

paspsifie - HoMep BbIOpaHHOro KaHana ynpasneHus UM UHAKauuu.
B pexume KOHOUTYPUPOBAHWME wHAMUMpyeT HOMep YpOBHA WNM HoMmep
napamMeTpa KoHdurypauum B aByx paspsigax.

*Mpumeyanus.

1. Tak kak B perynsatope oTpabaTbiBaeTcs (QYHKUMA HEOOCTOBEPHOCTM [aHHbIX, TO Ha pAucnnee
MAPAMETP Bo3MOXHO nosiBneHue cooblienus «ErrX», rae X — Homep aHanorosoro Bxoaa (o7 0 (1-11 aHanoroskblii
Bx0fA) A0 7 (8- aHanoroBbIf BXOA)) Mnn Homep dyHKUMOHanbHoro 6noka (ecnu ot 08 go 15), yto nogpasymeBaeT
BbIXO CMrHana gaTyuka 3a HOMUHarnbHble rpaHuubl UNn owmnbKy dyHKuMoHanbHoro 6roka. Hanpumep, HamHoro
meHble 4MA nnbo HamHoro Gonblwe 20MA (ons gatuvka 4-20MA), vu 3a rpaHuLbl BO3MOXHOIO 3HaYeHWs
COMPOTUBNEHNS.

2. Tak xe, ecnu ans kaHana BblbpaH MU perynstop, To nocne Haxatus kHorku [3Had A] unum [SHay V]
MOXHO yBuAeTb 3HayeHne (XX.X) B % BbixogHou aueviku NN perynatopa B Buge «o XX.X».
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3.3 HasHauyeHue cBeTOANOAHBIX UHANKATOPOB

e NHankaTop A

e UHankatop V

e UnaukaTop IHT

e NHaukaTtop PYY

e UnpukaTtop 3B

e NUHaunkaTtopbl 1 ... 8
"CUrHANI3ALIA"

CBeTuTCs, ecnm 3HaveHue M3MEPSEMON BENUYMHBI Ha BblﬁpaHHOM KaHane npesBbillaeT
3Ha4YeHne yCcTtaBKku npenynpe,qMTeanon curHanusaumm otknoHeHns MAX.

CBeTuTCH, €cnu 3HayeHve U3MepseMOoN BenW4YMHbl Ha BbIOPAHHOM KaHane MeHbLue
3Ha4YeHus1 yCTaBku npeaynpeavTensHon curHanmsauumn otknoHeHusa MIN.

MwuraeT, ecnu npoucxoauT nepefada AaHHbIX N0 UHTEPMENCHOMY KaHarny CBS3N.

CBeTuTCcs, ecnu BbliOpaHHbIA KOHTYP PEryriMpoBaHWs HaxoaWTCs B PYYHOM pexume
yNpaBneHusi, U1 He CBETUTCS, €ClN BblOpaHHbIA KOHTYP PErynvMpoBaHUs HaxoauTcs B
aBTOMAaTUYECKOM pPEXMME YNpaBrieHus.

CBeTuTCH, ecnu perynsatop HaxoguTcA B pexume pefakTUpoBaHWS 3adaHHOM TOYKM
BbIOpaHHOro kaHana perynupoBaHus. 3HayeHue 3aJaHHOW TOYkM OoTobpaxaeTcs Ha
aucnnee MAPAMETP.

B pexxume PABOTA:

e CBeTOOMOAHLI MHOMKATOP COOTBETCTBYHOLLErO KaHama Mmuzaem, €Cni MpOoU3OLLIIO
cnepytoulee cobbiTme:

- cpabaTtbiBaHWe npenynpeauTenbHON TEXHOMOMMYECKOW CUrHanm3auum no npeBblLLEHNI0
UNN 3aHMKEHNIO n3mepsiemoro napametpa (curHanusauus MIN, MAX).

e (CBeTOOMOAHBIN MHOMKATOP COOTBETCTBYIOLLEro KOHTypa ceemumcs (nepecmaem
Mu2amse), ecnu onepaTop kKeumuposas cobbiTue, nyTem BblbOpa COOTBETCTBYHOLLENO
KOHTYpa, ecnv TUM TEXHOMNOrM4ecKkorW curHanusaumm 6e3 3anoMMHaHWA UM C MOMOLLIbIO
knaeuwwm [¢’] ecnu TMN curHanusaumMm ¢ 3anoMyMHaH1EM.

B pexxume KOHOPUTYPUPOBAHMUE:
e CBETOAMOAHbIN MHAMKATOP NoKasbiBaeT HOMEP KaHana Wnn yHKLMOoHanbHoro 6roka,
Ansi KOTOPOro NPOUCXOAUT pefaKkTUpOBaHNE NapameTpoB.

3.4 HaszHauyeHuUe KnaBuLl

e Knasuwa [P/A]

e KnaBuwa [3aBna]

e KnaBuwa [A]

e Knasuwa [ V]

e KnaBuwa [¢]

e Knaeuwa [tY]

o Knaeuwa [NekHT]

o Knaeuwa [NekH{]

HaxaTve knaBuWKM Bbi3blBaeT Mepexos perynstopa Ha BblGpaHHOM KOHType W3
aBTOMAaTWYECKOTO pexnma paboTbl B PeXMM PYYHOro ynpaBrieHust U o6paTHO (COBMECTHO C
HaxkaTueM knaeuwu [¢], ans noaTBepXKaeHUs BbINOSTHEHMs onepaumm nepexoaa).

KnaBuwa npegHasHayeHa ans BbidoBa Ha aucnnet NMAPAMETP 3Hauvenust 3agaHHOWM
TOYKM perynaropa Ha BbIOpaHHOM KOHTYpe (3afaHus perynaTopy) Ans peaakTupoBaHus.
Takke knaBuvLIa MCMNONb3yeTCs AN NPOBEAEHUS aBTOKANUOPOBKM aHANoroBbiX BXOAOB
(cm. n. 5.1).

KnaBuwm "6onblie", "MeHblie". [pu kaxaoM HaxaTum 3TUX KMaBuLLUM OCYLLECTBNSETCS
yBenuU4eHne Unu ymeHblleHne 3HayeHun (3agaHHOW TOYKW, YNpaBnsaloLWero BO3gencTauns
perynatopa, BKMOYEHWEe BbIXOOAHOrO  AWCKPeTHOro curHana ynpasneHus). [lpwu
YAEPXKMBAHWM KNaBULIW B HaXaTOM MOMOXEHUW YBENuWYEeHUe 3HayeHun npoucxoamT
HenpepbiBHO. Takke KnaBuwa npeAHas’HayeHa Ansg MNpPOABWXKEHMS MO YPOBHAM MU
napamMmeTpam KoHdurypauuu.

[MNoaTBepXaeHUsa BbINOMHAEMbIX OEWCTBMWA WNK onepauui, Ans gukcaumm BBOOAUMbBIX
3Ha4veHun. Hanpumep, noaTBepXKaeHNE nepexona 13 aBTOMaTUYECKOro pexunma paboTbl B
peXMM py4HOro ynpasneHusi 1 ob6paTHo, ukcaums BBOAA M3MEHEHHOW 3aaHHOW TOYKM,
KBUTMPOBAHWE CUrHanNu3auum u T.4.

Knasuwa npegHasHayeHa Ans BbI30Ba MEHI0, a Takke OMs BbIXo4a U3 pexnma U3MeHeHust
napamMeTpoB B PeXMM BblbGopa YPOBHS KOHUIypaLum npv nporpaMmmmpoBaHnm.

Knaeuwmy npefHasHayeHbl AN U3MEHEHUS HOMepa WHAWLMPYEMOrO KOHTypa B CTOPOHY
YBENNYEHUS U B CTOPOHY YMEHbLLEHUSI COOTBETCTBEHHO. [nMTENbHOE YAEPKAHNE HaxaTow
KNaBuLLM B CTaTUYECKOM PEXUMe NepeBoauT NpuBop B LMKINYECKWIA PEXMM MHAMKALMK
KOHTYpOB. KpaTKOBpeMeHHOe HaxaTue KMNaBULIM B LMKIIMYECKOM PEXUME MepeBoauT
nprBop B CTaTUHECKUI PEXUM UHAMKALWM.

Mpu nporpaMMMpoBaHUK perynatopa KnaBuLM WUCMOMb3YTCS Ans Bblbopa HYXXHOro
kaHana.
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3.5 CTpykTypHaa cxema perynatopa MTP-8

SCIIEECaC

MNepeaHss naHens | - —>|Z|—> DO1
peryndaTopa o il DO2 -
w
OaTunku: = _»IZI_> DO3 OuckpeTHble
(= . BbIXoAbl
T L e S .
—= (@) <_|Z - —>|Z—> DOS8
> = T
[] Al2 - & <—|Z|<— (o) UnTepdenc RS-485
 — > v <_|Z|_> KoHchburypupoBaHme,
= b o npuem-nepeaaya KomaHa
= |; o M AaHHbIX
Q [~
E] As | —>| Z|—> N _>|ZI_>
—= =
__|Z|_ Murtanne ~220B 50y —
wnu nutaHue = 24B
BN -
—>| E b_> DO2
» f »| DO3 OunckpeTHble
. BbIXoAbl
: Moayns
. paclmpeHus
o
{Zl_> AHanoroBbIf BbIX0O4,

Mopaynb paclumpeHus
(ykasaHa cTpykTypa MP-51H-15)

PucyHok 3.2 - CmpykmypHasi cxema pezynsmopa MTP-8

3.6 NMpuHUMn pa6oTkl perynaropa MTP-8
3.6.1 HacTpownka NMUO-perynsatopa

B cuctemax aBTOMaTMYECKOro perynmpoBaHusA MoaAepXaHue 3afaHHOrO 3Ha4YeHUs perynupyemoro
napameTpa unu n3aMeHeHune ero no onpegeneHHoMy 3akoHy obecnevmBaeTcs annapaTHbIMU CpeacTBamu, MMeLLmne
o6Lee Ha3BaHVe — aBTOMAaTUYECKME PErynsaTopbl.

Ons Gonee Ka4yeCTBEHHOro PErynMpoBaHUs MapamMeTpoOB MWCMOMb3yTCA MEeTOAbl MPOMOPLMOHANbHO-
uHTerpansHo-anddepeHuymnansHoro (MNO) perynuposaHus.

MAO-perynatop - YCTPOMCTBO, hopMuUpyloLLiee YNpaBnSOWNWA CUrHan, SBASIOWMACA CYyMMON Tpeéx
CWrHanoB, NepBbIl U3 KOTOPbLIX MPOMOpLUOHANeH BXOAHOMY CuUrHamy, BTOPOW MpOMOpUMOHaneH uHTerpany oT
BXOAHOrO curHana, TpeTui - NPOM3BOLHON OT BXOAHOIO curHana (pucyHok 3.3).

Kp

L +

E(t) 1 + Y(t)
pla
d
dt

PucyHok 3.3 — Cmpykmypa lN-peeynsmopa MTP-8
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Perynatop MTP-8 noctpoeH Takum o6pa3oM, 4YTo B npouecce paboTbl B KaxAbli MOMEHT BpeMeHu t Ha
BbIxode perynatopa 6yaet dopmuposatbcsa Bosgevicteue Y(t) B 3aBMCMMOCTM OT BXOAHOMO CUrHana perynstopa
E(t) — paccornacosaHve mexay BxoaHbIM napameTpom PV v 3agaHvem perynatopa SP.

B 3aBucMMOCTM OT 3ajalollero BO3AEWCTBUS U NapaMeTpoB oObekTa perynuposBaHus nopdupaioT
perynatop C onpegeneHHon xapaktepuctnkon Wp. Wamenenne Wp ageksatHO BedeT K M3MEHEHUIO
KoapuumneHtToB aAnddepeHUmnanbHOro ypaBHeHUs oOLLero nepegaTovyHoro 3BeHa (perynsatop-o0bekT) u Tem
camblM [OCTUraeTcsl HeobXOAMMOE KayecTBO perynmpoBaHus. B NpOMBbILNEHHBbIX perynatopax 3T BeNWYMHbI
HasblBalOTCA NapameTpaMu HacTpolku. [lapameTpamu HacTPOWKM SBASATCH: KOIPPUUMEHT ycuneHus, 3oHa
HEeYyBCTBUTENbHOCTW, NMOCTOSIHHAsA BPEMEHWN UHTErpupoBaHns, MOCTOSHHAA BpeMeHn AuddepeHLMpoBaHus v T. 4.
[na n3ameHeHns napameTpoB HAaCTPOMKM B perynatopax MMEeKTCsl OpraHbl HACTPOVKK (ynpaBneHns).

CornacHo pucyHka 3.3 ans MNMWI-perynatopa nepegatovHas pyHKUMSA nMeeT BUA:

t
Y() = Kp- E(f) + [E@at+T, dE@)
Ty dt

rae K, — koadhduuMeHT nponopumMoHanbHOCTU perynatopa (napameTp MeHto koHdurypauum [2.00]), T; —
BpEMSA WHTErpMpoBaHus perynsatopa (napameTp MeHwoo KoHdurypauum [2.01]), Tg — Bpemsa guddepeHumpoBaHus
perynaTtopa (napaMmeTp MeHto KoHdurypauum [2.02]).

Perynatop MTP-8, cTpykTypHasi cxema KOTOpOro npuBedeHa Ha pucyHke 3.2, npefctaBnsieT cobon
YCTPOWCTBO U3MEPEHMS 3HAYEHMS BOCbMU BXOAHbLIX MapaMeTpoB, 06paboTku, npeobpa3oBaHns BXOAHOMO curHana v
Bbl4aun ynpaBnsitoLLNX BO3OENCTBUIA.

Ecnn 3apaHa nepexopgHas dyHKuMa obbekTa perynvpoBaHus WM OoHa MOXeT ObiTb onpefeneHa, To
napameTpbl perynMpoBaHus MOryT ObiTb YCTAHOBMEHbl COrMacHO YCTAHOBOYHLIM OUPEKTUBAM, YKa3aHHbIM B
cnpaBoYHMKax. [epexogHas dyHKUMS B NOMoXeHun perynatopa «Py4yHOM pexum» MoxeT ObiTb 3anvcaHa 4epes
Ckaykoobpa3Hoe W3MeHeHWe YMpaBnsloWero BO3AENCTBMSA W XapaKTep perynupyemMon BenuYuHbl  MOXeT
pernctpupoBaTbcsa camonvcueM. Mpu aTom nonyvaeTtcs nepexogHas pyHKUMSA, NpUbNN3NTENbLHO COOTBETCTBYOLW AN
yKasaHHOW Ha pucyHke 3.4.

Xopowwre cpegHWe BenuuMHbl M3  YCTAHOBOYHbLIX MapameTpoB perynatopa galwT  crnepylouime
aMnupuyeckne hopmynbi:

M - perynaTop:
KoadpduumeHT yeunermsa Kp ~ L / [D * Ko]
MW - perynsaTtop:

KoadpduumeHT ycunenna Kp ~0,8 * (L /[ D *Ko] )
Bpewms nHterpuposanns Ty~ 3 * D

NMnAa - perynarop:

KoadpdpuumeHT ycunenna Kp ~ 1,2 * (L/[ D * Ko])
Bpems nHterpuposanms Ty ~ D
Bpemsi andbdepeHumnposanns Tp~ 0,4 * D

Y4

v

D

PucyHok 3.4 - [NepexodHasi ¢hyHKuyusi obbekma peaynuposaHusi C caMosbipagHusaHUeM

Y — ynpaBnsioLlee Bo3gencTeme

y — ynpaBnsiioLee Bo3gencreme

X — perynupyemasi BenmivmHa

t — Bpems

D — Bpems 3agepxku

L - Bpemsi BblpaBHUBaHUA

Ko — nepefaToyHblii KO3 PUUMEHT OObEKTA PEryrMpoBaHuSI.
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Pacuet napameTpoB no dopmyrnam He MOXeT AaTb ONTUMAaribHOW HACTPOWKWM pPerynsaTopa, MOCKOIbKY
aHanUTUYECKM NONydYeHHbIe pe3yrbTaThl OCHOBLIBAKTCSA HA CUIbHO YMPOLLEHHBIX MoAensix o6bekTa. B yacTtHocTh, B
HUX He Yy4uTblBaeTCs Bcerga npuUCyYTCTBYOWAsS HENMUHENHOCTb TuMa «OorpaHuyveHve» Ans ynpaensioLwero
BO34encTBus. Kpome TOro, Mmogenu Ucnonb3yT napamMeTpbl, MOEHTUMULNPOBAHHbIE C HEKOTOPOW NOrPELUHOCTbIO.
lMoaToMy nocne pacyeTa napameTpoB perynsitopa xenaTenbHO caenaTtb ero noacTpouiky. MOoACTPONKYy MOXHO
BbIMOMHNUTb HA OCHOBE MpaBursl, KOTOPbIE UCTMOMNb3YTCH AN PYYHOW HAcTpoikn. OHM CBOASATCS K crieaytowemy:

e yBenu4yeHve nponopuuoHanbHOro koadduuneHTa yBenuymBaeT ObICTPOAENCTBME WM CHUXAeT 3anac
YCTONYNBOCTY;

® C YyMEHbLUEHWEM WHTErpanbHOM COCTaBMsAOLWEN OWMbKa perynMpoBaHMsi C TEYEHWEM BpPEMEHU
yMeHbLUuaeTcs 6bICTpeE;

® YMeHbLUEHWNE NMOCTOSIHHOM UHTErPUPOBAHUSI YMEHbLUAET 3anac yCTONYMBOCTY;

e yBenuyeHve guddepeHumanbHOM CoCTaBNALWEN yBenmymBaeT ObiCTpoaEeNCTBUE.

OTMeTUM, YTO NPUMEHEHME NPaBUIT BO3MOXHO TOSbKO MOCIe NpeABapuTenbHON HACTPOWKKU perynstopa no
dopmynam. MNonbITkM HACTPOUTL perynaTop 6e3 HayanbHOro NPUBMMKEHHOro pacyeTa Ko3aPULMEHTOB MOryT ObiTb
©esycnelwHbIMN 1 Aaxe aBapUHbIMU.

Mpwn perynmpoBke TennoBbIX MpoLeccoB HacTporka MO npaBunamM MOXET 3aHATb AOCTAaTOYHO MHOro
BpeMeHU.

Perynatop MTP-8 ocHaweH aHanoro-uudposeiM npeobpasoBaTtenemM ¢ KOMMyTauMen, BOCbMUKaHaNbHbIM
y3roM UMdPO-ANCKPETHOTO BbIBOAA, CTOPOXEBBIMW CXeMaMu Afs KOHTPOnsA LUMKMIOB paboTbl nporpamMmmbl,
aHeproHesasucumon namsateto EEPROM, NVRAM ansa coxpaHeHus nonb3oBaTenbCknx napaMmeTpoB KOHUrypauum
N OAHHbIX.

BHyTpeHHAs nporpamma perynatopa MTP-8 dyHKUMOHMPYET C MOCTOSIHHLIM BpeMeHHbIM Uukriom (0,2c.). B
Hayane Kaxgoro uukna BHYTPeHHel paboyeit NporpaMMbl CYMTLIBAIOTCA 3HAYEHMS BOCbMW aHanoroBbiX BXOLOB,
npou3BoanTCA cuuTbiBaHWe n obpaboTka knaBuaTtypbl (NogaerneHve gpebesra u obHapyxeHWe LOCTOBEPHOCTM),
npMem KomMaHg W [JaHHbIX W3 nocrnefoBaTenbHOroO uHTepderca. [Mpy nomowm 3TUX BXOOHBIX CUrHamNoB
OCYLLECTBMSIOTCH, B COOTBETCTBUM C 3anporpaMMyMpoBaHHbIMK (PYHKUMAMKM 1 MONb30BaTENLCKUMK NapameTpaMu
KOHpurypauum, Bce pacyeTbl. [locne 3T0ro ocylwecTBNAeTCH BbIBOA MHOPMAaUMU Ha AMCKPETHblE BbIXOAbI, Ha
WHOWKAUMOHHbIE 3reMeHTbl, a TaKk e duKcaums BbIYUCINEHHBIX BENWYUH ONa  pexuma nepegayvv
nocrnegoBaTeNnbHOro MHTepdeinca.

3.6.2 MpuHUMN paboTbl 6roka 06paboTkM aHanoroBoro Bxopa

Perynatop MTP-8 nmeeT BO3MOXHOCTb MOAKMOYMTL U Npeobpas3oBaTh 8 aHanoroBbix curHanos. Kaxabii
aHanoroBbl curHan wumeeT npouenypy obpaboTku. [aHHas npouegypa MCrnonb3yeTcs Ans npeacTaBneHust
aHanoroBoro curHana B Heobxoaumon none3oBatento popme. Ha pucyHke 3.5 nokasaHa cxema o6paboTkM ogHOro
KaHana aHanorOIE_;oro BXoja.
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PucyHok 3.5 — briok-cxema obpabomku aHan0208020 8xoda

Ha pucyHke npuHaTble cnegyolmne 0003HaYeHns:

1. ®unbTp MMNYNbCHLIX NoMmeXx. Vcnonb3yeTca Ans noaaBneHUs UMNynbCHbIX nomex. OnpeaensieTcs
napametpom 3.05 «MakcumanbHas ONUTENBHOCTb UMMYNbLCHOW nomexuy. Ecnu B kakoM nnbo LMKne M3MepeHus
TEXHOMOIMYecKoro napameTpa obHapyXeHO ero N3MeHeHve, To npeanonaraeTcsl BO3MOXHOCTb AENCTBUS MOMEXU U
BbIXOAHOW curHan cdpopmupyetcst (C y4eTOM  YCPEAHEHUS U3MEPUTENbHbLIX 3HAYEHWN) MO  UCTEYEHUU
YCTaAHOBIIEHHOIO BPEMEHU OJMTENbHOCTM NMomexu. To eCcTb, ecniv ANUTENbHOCTb M3MEHEHMs1 CurHana Oornblue
3a0aHHOIO Trowexu, TO 3TO M3MEHEHNE PaCLIEHMBAETCS Kak eCTECTBEHHOE M NPUHMMaeTCs B AanbHelwyo 0b6paboTKy
C 3aaepXkon BpeMeHU Tromexn (PUCYHOK 3.6). PaboTa faHHOro comnbTpa BHOCUT OOMONTHUTENbHOE TPaHCMOpTHOE
3anasgbiBaHnMe B CUCTEMY PErynMpoBaHUs, KOTOPOE paBHO BenuuMHe napameTtpa «MakcumanbHas AnMTenbHOCTb
UMNYbCHOM Nomexuy». [1oaToMy BCeraa Hy>XHO CTPEMUTLCH MUHUMU3NPOBATL AaHHbIM NapameTp.
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2. Mogynb HopmanusauuMm curdana. 3ToT MOAYb HOpManuayeT BXOAHOW aHarnoroebin curHan. BaxHon
yHKUMEN OaHHOrO MOAYNS €CTb KOHTPONb OOCTOBEPHOCTU AaHHbIX. B cnyvae Bbixoga aHamoroBoro curHana Ha
10% 3a guana3soH, KOTOpbIN YyCTaHaBNMBaETCs NpU KannbpoBke perynsatopa, Mogyrb NocbinaeT curHan perynaropy
0 HeJOCTOBEPHOCTM AaHHbIX B kKaHane. [pu 3Tom ecnu curHan Hxe ananasoHa U3MeHeHUs Ha LndpoBor ancnnemn
BLIBOANTCS cumBon £ i, a npy npeBbilleHMM aaHHOro AuanasoHa - £rrH. B oBoux crnyyasx reHepupyetca
cobbITUE «paspbiB MMHUM CBA3N C AATYUKOMY.

3. NapameTpbl kanu6poBku. OnpenensioT TOYHOCTb KaHamna U MEeHSIloTCS Mpu 3aMeHe JaTtyvka unm
nepexoe Ha Apyron Tun aatymka. NMogpobHee o kannbpoBKax aHaNoroBbIX BXO4OB CMOTpPUTE B pasaerne 5.

4. dkcnoHeHuManbHbIN GUNBLTP (PUCYHOK 3.6). PUNBLTP UCMONL3YETCS ANs NOoAABNEHUA NOMEX, a Takke
Ansa nogasneHus «apebesra» MHOMKaUMK (YacTbIX M3MEHEHWUI MOKa3aHUs MHAaMKaTopa mn3-3a konebaHuii BXogHOro
curHana). Onpegensetca napameTpom 3.04 «lNocTosHHas BpemeHn LdpoBoro unbTpa.

5. Moaynb MmaTtemaTuyeckom oO6pabOTKM curHana. ITOT MOAyNnb NuHeapudyeT U MacwTtabupyet
BXOQHOW CuUrHam CcornacHo 3ajaHHOW MOonb30BaTeNeM HOMWHANbHOW CTaTUYECKOW XapaKTEpPWUCTUKM AaT4vumka,
KOTOpbIV MOAKMIYEH K AaHHOMY Bxoay. MimeeTcs B Buay, YTO MMEHHO 3[ecb BbiGMpaeTcs TN MOAKIHOYEHHOIO K
KaHany gatymka. Takke B 3TOM MOAYre eCTb BO3MOXHOCTb M3BIEYEHMS KBaApaTHOrO KOPHS M3 BXOAHOrO curHana.
Monb3oBaTenb MMEET BO3MOXXHOCTb NMIMHEAPU30BaTh CUrHaN Mo COOCTBEHHONM KPUBOW NMHEeapun3auum.

6. Tabnuua koopauHaT nuHeapusauuu curHana. [aHHaa Tabnuua onpegenseTr KoOpAMHaTh
nonb30oBaTeNnbCKON NMHeapusaunm, napameTpbl KOTOPOW 3a4atoTcsa Ha ypoBHe koHdurypaumm 10 n 11.

7. Moaynb KOppeKuuu aHanoroBoro Bxoga. B atom moayne curHan, npeobpasoBaHHbIv B NpeablayLmnx
6nokax, cMellaeTcs Ha 3agaHHoe nonb3oBatenem 3HadeHve (n.13.01). 3HayeHme KoppekuMn CymMMupyeTcs C
BXOAHbIM CUIHaNoOM WNu BbIYUTAETCS U3 BXOLHOMO CUrHana, B 3aBUCUMOCTM OT 3Haka Ko3aduLmneHTa KoppeKLmm.

MpumeyvaHwue:

1. Tlpu BbIbOpe TuNa gaTuMka C 3aAaHHbIM AManasoHOM M3MEpPeHWs, B Moayrne MaclutabuposaHus
CurHana napameTpbl BbICTABMSAOTCA aBTOMaTUYECKN U UBMEHEHNE X 3a6noKMPoBaHo.

2. MMpn «uHTEpdericHOM BBOAE» HACTOMKMN MOAYNS HOpManusaumnm n unbTpoB HE MMEIOT CMbICHa, Tak
Kak curHan no nHtepdpency nepegaeTtcsa cpady B Modynb matematudeckon obpaboTtku curHana.

4 Napametp Bxog Gnoka
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Brixog Gnoka [ - .
A—— _  OKCMOHEHUHANbHbIA PUNLTP
r (MyHKm Mer 04 ypoexa 3)
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PucyHok 3.6 — NpuHyun pobomsi ¢hunbmpa UMyibCHbIX MOMEX U 3KCIMOHEeHUUanbHo20 uibmpa
3.6.3 Jinneapusauma aHanoroBbix BxogoB Al1 — Al8

DyHKUMS NUHeapu3auMM nogvvMHEeHa BCEM aHarnoroBblM Bxogam. JIMHeapusauusi OaeT BO3MOXHOCTb
NpaBUIbLHOIO PU3NYECKOrO NPEACTABIEHNS HENMNHENHBIX PEryNIPYEMbIX U M3MEPSEMbIX NapaMeTpPOB.

B perynatope umeetca Tabnuua nuHeapmsauumn ns Kaxaoro u3 BOCbMM BXOAOB. [nst 3TOro Ha Hy>XHbIX
KaHanax Heobxoaumo BeIGpaTb TN BxogHoro gatdmka [3.00] = 0008 — nuHeapu3oBaHHbLIN, BBECTU KONMYECTBO
TOYeK NMMHeapusaumm1, 1 BBECTU Tabnuuy nuHeapusauun.

* C nomowpbio uHeapu3auyuu MOXHO npou3eodumb, Hanpumep, Kanubposky emkocmel 8 numpax, Mempax
KybuyecKux unu Kunoepammax npodykma, 8 3agUucuMocmu om U3MePeHHO20 8X00H020 CU2Hasa yposHs 8 EMKOCMU.

Mpn nHamkaumm nuHeapusyemon BenuyuHbl Bxoda Al1 — Al8, onpegensowmymmn napameTpamy sSBNSOTCA
Hayano W KoHel wWkanbl (MPOUEHTHOE OTHOLWEHWE K AuanasoHy W3MepeHusl), MOSIOXKEHWEe OeummarnbHOro
pasgenuTens, a Takke OKBUOUCTAHTHbIE OMOpHble TOYKM nuHeapu3auun. KpuBas nuHeapusaumm uMmeeT
«MPEenoMeHns» B OMOPHbIX TOYKaX.

3.6.3.1 NMNapameTpbl NMHeapu3auun BXoaoB

Hanpumep, napameTpbl NMnHeapusauum Bxoga Al1 cnegytrowme (ansa Bxogos Al2 — Al8 aHanornyHo):
KoHepuzypayus aHanozoeozo exoda Al1

[3.00] =0008 - Twn wkansl aHanorosoro Bxoga Al1 - nMHeapm3oBaHHas

[3.06] KonuuecTtBo yyacTtkoB nuHeapusaumm sxoga Al1
[3.03] TlMonoxeHne geuMmanbHOro pasgenvrens npu nHavkauum sxoga Al1




[10.00]
[10.01]
[10.02]
[10.18]
[10.19]

[11.00]
[11.01]
[11.02]
[11.18]
[11.19]
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YpoeeHb 10. Abcuyucchl ONMOPHbLIX MOYeK JIUHeapu3auyuu exoda
Abcuucca HavanbHOro 3HavyeHust (B % OT BXOAHOrO curHana)
Abcumcca 01-1 Toukm

Abcumcca 02-1 Toukm

Abcumcca 18- Toukn
Abcumcca 19-11 Toukn

YpoeeHb 11. OpOuHambl OMOPHbLIX MOYEK JITUHeapu3auuu exoda
OppauHaTa HavanbHOro 3HayeHus (curHan B TEXHUYECKUX eanHunLax ot MuHyc 9999 no 9999)
OpavHaTta 01- Touku

OpavHaTta 02- To4Yku

OpavHaTta 18- Touku
OpavHaTta 19-i Touku

3.6.3.2 OnpeaeneHne onopHbIX TOYEK NIMHeapu3auumn

3.6.3.2.1 OnpederneHue Konudecmea OropHbIX MOYEK TUHeapu3ayuu.
Onpepenutb 1 3agaTb HEOOXOOUMOE KONMYECTBO OMOPHbIX TOYEK NUHeapu3auum B napametpe [3.06].
Mpenensl nameHeHunsa napametpa [3.06] ot 0000 go 0019.

Bbibop

HeobxoamMmoro KonmyecTea OMOPHbIX TOYEeK nunHeapwu3auunm npoun3BoanTCA U3 coo6pa>KeHm|

obecnevyeHnss Heob6XoANMOWM TOYHOCTU n3MepeHua.

3.6.3.2.2 OnpederneHue 3Ha4yeHull OMOPHLIX MOYEK fTUHeapu3ayuu.

Ons 3HaYeHus nHouumMpyemoro BxogHoro curHana Yi (B TeXHMYeckux egmHuuax ot muHyc 9999 no 9999 c
y4yeToM JeummarnbHOro pasfenutens) BblYUCMTb COOTBETCTBYIOLLYIO (PM3NYECKYHO BEMUYMHY U3 COOTBETCTBYIOLLMNX
yHKUMOHanNbHBIX (rpagMpoBOYHbIX) Tabnuy, unu rpacduyeckm M3 CoOOTBETCTBYHOLLEN KpMBOM (MpU HEOGXoaAMMOCTH
WHTEpPNoNMpoBaTh) U 3a4aTb 3Ha4YEHWNE A4S COOTBETCTBYHOLLEN ONOPHOM BEMWUYMHBI BXOAHOIO (h3NYECKOrO CuUrHana
Xi (B %, o1 00,00% £o 99,99%).

CootBeTcTBytowme 3HadeHus Xi (B %, ot 00,00% no 99,99%) BBogaTcsa B napameTpax Ha yposHe 10.

[10.00]
[10.01]
[10.02]
[10.18]
[10.19]

YpoeeHb 10. Abcuucchl ONMOPHbLIX MOYeK JIUHeapu3ayuu exooa

Abcumcca HavanbHoro 3HaveHus (B % OT BXOAHOrO curHana)
Abcumcca 01-1 Toukm
Abcumcca 02-1 Toukn

Abcumcca 18-i1 Toukm
Abcumcca 19-11 Touku

CootBeTtcTBylolne 3HayveHus Yi (B TexHuM4eckux egumHuuax ot mMuHyc 9999 po 9999 c yyetom
AeLumarnbHOro pasaenuTens) BBoASTCS B napameTpax Ha ypoBHe 11:

[11.00]
[11.01]
[11.02]

YpoeeHb 11. OpOuHambl ONOPHLIX MOYEK ITUHeapu3ayuu exoda

OpavHaTa HavanbHOro 3HayeHus (CurHan B TeXHUYeCKnx eanHuuax ot muHyc 9999 no 9999)
Opaunata 01-11 Toukm
Opaunata 02-11 To4Kn

OpavHaTta 18- To4ku
OpavHaTta 19- Touku

3.6.3.3 NMpumep nuHeapusauum cUrHanoB

Y, 6 UHanumpyemoe sHaveHue PeanbHan xapakrepucTuka, NuneapuiosanHas
B TEXHUMECKUX 8AUHULAX pPeACTaBNEHHAR rpaduiecku ApaKTePUCTUKA

OpawvHara
370 yuacrka [ T T T T Y A T T srararapu

7500Faccccccececenecfonananinn.. 3-n

OppuHara . y4acTok
2-ro yqacrka .

2-n

OppuHara Y4aCTOK
1-ro yvacrka 350.0 sz ma s A

100 %
10 . BXOAHOIC
- .
ABcuyucca +  ABcuyucca Abcuyucca !

curHana
Yaerol ' A0 yvactka :/2-r0 y4acrka 3-ro yqacTka_
HavanuHoe 20.00 60.00 99.99 X, %

3HaAveHue

PucyHok 3.7 - JluHeapu3auyus cueHana, nodasaemozo Ha exod Al1, npedcmasneHHas epaghuyecku (kpueod)
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KoHgpuecypupyembie napamempsi Osisi npumepa 1:

[3.00] = 0008 [10.00] = 00,00 [11.00] = 0000 (uHamumpyeTcs «000,0»)
[3.06] = 0003 [10.01] = 20,00 [11.01] = 3500 (uHamuupyeTcs «350,0»)
[3.03] = 000,0 [10.02] = 60,00 [11.02] = 7500 (HanumpyeTca «750,0»)

[10.03] = 99,99 [11.03] = 9999 (uHamumpyeTcs «999,9»)

3.6.4 MpuHUMN paboTbl (hyHKUMOHANBLHOro 6r10Ka

Mocne o6paboTkn BxogHoro curHana Ali dopmupyeTca 3HadeHue uamepsiemon BenuuuHel PVi B
TEXHNYECKUX efuHMLax. JTO 3HayeHWe MOXeT oTobpaxaTbCA Ha AMCniee nepefHen naHenw, nogaBaTbCA Ha
aHanoroBbI BbIX04 C MPAMbIM M 0OpaTHbIM HafpaBneHueMm, MNofaBaTbCA Ha KOMMapaTtop, Mocre 4ero Ha
OVICKPETHBIN BbIXO, a Takke 06pabaTbiBaTbCA OAHUM U3 BOCbMU DYHKLMOHAMbHbIX OIOKOB.

B nyHkte meHio 4.00 nonb3oBaTtenb BblIOMpaeT odHy M3 Tpex MaTemMaTuyeckux (yHKUuiA. BoamoxeH
BapMaHT He UCMOMNb30BaHUSA PyHKLMOHanNbHoro 6noka (napametp paseH 0000).

Homep pegaktupyemoro cyHKLMOHaneHoro 6roka ykasbiBaloT cBeToANOAHbIE MHAMKATOPbLI 1-8.

Kaxgbin dyHKUMOHanNbHbIM 6ok uMmeeT Tpu matematmdeckne yHKUMM — PasHOCTb (Mexay ABymS
BblIOpaHHbIMKM  BENWYMHaAMK), CpedHee 3HavyeHue BbiOPaHHbIX MNapamMeTpoB M  BblYUCAEHWE BRAXHOCTU MO
ncuxomeTpuydeckon Tabnuue. Mocne Bbibopa maTeMaTudeckon dyHKUMM, Ha ypoBHM 4.01 nonb3oBaTtenb 3agaet
napameTpbl P1 1 P2, c koTopbiMy 6yaeT paboTtatb BbiOpaHHas pyHKLMS.

MaTtemaTtuyeckune dyHKuMM paboTatoT 3a TaKUM MNPUHLMIMOM:
3.6.4.1 BoiuncneHue pasHoctu

MartemaTtuyeckasa onepauua BblHUCIIEHNE Pa3HOCTU B perynatope no3BondeT NOoSyyYnTb pasHuUy mexay
OBYMA aHanoroBbiMn CUrHanamu.

P1-P2,
roe:

P1 — aHanorosbIi BxogHou curHan PV1... PV8,

P2 — ananorosbin BxogHow curHan PV1... PV8,

3.6.4.2 BbluncneHue cpegHero

Pl+..+ P2
n I

roe

... - CyMa BXO[HbIX CUrHanoB HaxXOAsALWMXCS B rpaHuuax BeibpaHHbIx napameTpos P11 P2,
P1 — aHanoroBbIi BxogHow curHan PV1... PV8,

P2 — ananorosbin BxogHow curHan PV1... PV8,
N — KONM4YeCTBO CYMMUPYHOLLMX BENTUYUH.
Hanpumep P1 = PV3 1 P2 = PV7, To cpegHee 3HayeHune 3Toro dyHKUMoHansHoro 6roka byaer:

PV3+PV4A+PVS5+PVe+PV7
5

Mpumeyanue! Onepauusi «BblMUTAHWUS» U «CpegHee» UCMonb3yeT curHanbl, obpaboTaHHble Grnokammu
006paboTkn aHanoroBoro curHana. [Ana KOPPeKTHOM peanu3aumm AaHHOM (PyHKUMKM Heobxoammo cobntogeHve
criegylolero ycrnoBusi: napameTpbl LWKan (Havano W KoHel LWKanbl) U AeuumarnbHOro pasgenutens BXOAOB,
UCMOMNb30BaHHbIX B 3TUX Oonepaumsix, OOIMKHbl COOTBETCTBOBATb APYr APYry, T.€. HACTPOMKM NapamMeTpOB AOMKHbI
ObITb OAVUHAKOBLIMMU.

3.6.4.3 BbluMcneHue BnaXxHocTu

MTP-8 MOXeT BbIMMCNIATL BNAXHOCTb, kak (hyHKumio napameTpos P1u P2 (@ = f[PL (P1— P2)]).

BnaxHocTb BbIYMCMAETCA NCUXPOMETPUYECKMM METOAOM, Kak 3aBUCMMOCTb MEXAY MoKasaHUsSIMWU CyXoro
TepMOMEeTpa U pa3HOCTU TEMMNEPATYP CyXOro 1 BNaXHOro TEPMOMETPOB.

Onsi neporo napameTtpa P1 dyHKUMOHanbHOro 6rnoka BbIOMpPaEeTCs aHanoroBbli BXO4 K KOTOPOM
NMOAKIOYEH CYXOW TEepMOMETp, a Ans BTOporo napameTpa P2 dyHKUMOHanbHOro 6rioka aHanoroBbIi BXOA C
NOOKITOYEHHBIM BRaXHbIM TepmomeTpoM. Hanpumep, ecnu napametp 4.00=[0003], a 4.02=[0004], T0 cyxomn
TepMoMeTp nogknodaeTca k Bxogy Al4, a BnaxHoin k AlS.

Takum ob6pasom, PYHKLUSA BNKHOCTU MOXET ObITb NpeAcTaBneHa cregyowmnm obpasom:

¢ = F[Tcyx; (Teyx — Tenax)] = F[Al4; (Al4 — AI5)].

Kak n B (byHKLlIAI/I BblHUCIIEHUA PA3HOCTU N CcpefHero, napamMeTpbl WKan U geunmMmanbHOro pasgenurtens
060MX BXOA0B AOJMKHbI OblTb OANHAKOBbLIMMU.
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3HayeHVs 1 ananasoHbl U3MEpPSEMON BNaXxHocTu B %, TemnepaTtyp 1 ncmxpomeTpuyeckas pasHocTe AT
(Tcyx-Tenax) C npeacrtaBneHbl B Tabnuue 3.1.

Tabnuua 3.1 - "[Mcuxpomempuyeckas mabnuya 8naxHocmu CywuibHO20 azpeeama, npu ckopocmu deuxeHus 1,5 - 2.5 m/c"

Teyx, McuxpomeTpuyeckas pasHoctb AT (Tcyx-Tenax), °C
Clo|1|2|3|4|5|6|7|8|9[10{11|12(13[14|1516(|17|18|19|20|22|24 (262830

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 10094 |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 |100|94|89|83|77|72|67|62|58|54|49|46(42|38|34(31|28|25(22|19|16
44 1100|94(89|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|90|84|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 |[100]/95(90|84|80(75|71|67|63|59|55(51|48|45(42|38|36(33|30|27(25|20|16
54 |100|{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(19|16
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 |100|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 |100|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|97|93|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 1100|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
anIMe‘-IaHVIe: Heobxoammo cobntogaTb npasunbHOE NOAKNO4YEHNE CyXOro n Bra>Horo TepMmomMmeTpa.

3.6.5 PaboTa aHanoroBbIX BbIXO4O0OB

Perynatop MTP-8 wmeeT, B 3aBUCMMOCTM OT 3aKaszaHHOW KOHMWUrypauuu, OT OAHOMO0 A0 4eTbIpex
aHanoroBbIX BbIXxoA4oB. KonmyecTBO BbIXOAOB 3aBUCUT OT NMPUMEHSIEMOrO Moayns paclumpenuns. MTP-8 nmeet oauH
©a30BbI aHANOroBbIN BbIXOA,.

AHanorosble BbIXoAbl MOTYT paboTaTb B Takux ABYX peXMMaXx:

1. PeTtpaHcmuccus (Npsmasi nepegada ¢ macliTabmpoBaHuemM) BXOAHOMO CMrHana Ha BbIXO[;
2. Bbixoa aHanorosoro MNWO-perynaropa.

Mpu UCNonNb30BaHUK aHANOTOBOIO BbIXOAA B PEXMME PeTPaHCMUCCUU, MCTOYHUKOM CUrHana MoxeT BbiTb
moGoi aHanoroBbll BXO4 WNW BbIXOA N06Oro yHKUMOHanbHoro 6noka. lMpu paboTe Bbixoga B pexume
peTpaHCMUCCUM BaXXHbIMW NapaMeTpaMu ecTb: «3HaueHne BXOOHOro curHana pasHoe 0% BbIXOZHOrO curHama» u
«3HayeHne BxoaHoro curHana paBHoe 100% BbIXOQHOTO curHanma». JTWMKM  napameTpamu  AOCTUraeTcst
MaclTabnpoBaH1e BbIXOOHOTO CWUTHama OTHOCUTENbHO BXOAHOro. TakMm 06pa3oM, MOXHO peanu3oBaTb BbiBOZ
aHaroroBoro curHana, KoTopbii 6yaeT MoBTOpATb (hOPMY CUrHamna MOAKIYEHHOTO Ha BXxof Grioka aHarmoroBoro
BbIBOA, HO Ha ero onpefeneHHoM Auana3soHe. PucyHok 3.8 unntoctpupyeT paboTy aHanoroBoro BbiBofa B pexumMe
peTpaHCcMUCCUK.
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PucyHok 3.8 — Paboma 6rioka aHano2o8020 8bigoda 8 pexume pempaHcmuccuu

Kak BnaHO n3 pucyHka 3.8 6nok o6paboTkn HopMupyeT BXOOHOW CurHam, npusogsa ero B AuvanasoH 0 —
100% BbIxOAQHOro curHana. B 3aBuMcuMMOCTM OT TMNa BbIXOOHOMO CUrHamna 370 GyAeT BblpaXaTbCH B 3NEKTPUYECKUX
curHanax. Hanpumep, aHanoroBbiv BeIxod umeeT kanubposky 0 — 10 B. B atom cnyyvae npu curHane 50% w3 6roka
06paboTkn AO Ha knemMmmax ycTaHOBUTCH HanpsikeHue 5 B.

M3 pucyHka 3.8 BuagHO paboTy napameTpoB «3HauveHue BXxogHOro curHana pasHoe 0% BbIXOOHOTO
curHana» n «3HadyeHne BxogHoro curHana pasHoe 100% BbIxogHOro curHana». [JaHHble napameTpbl N306paxeHb!
Ha PUCYHKE MYHKTUPHbLIMY NMMHUAMKU B Bnoke obpaboTkm AO. Taknum o6pasom, Ha aHanoroBbIn BbIXOA MOXHO NofaTb
TONBbKO MHTEPECYIOLLYI YaCTb BXOAHOIO cUrHana.

Mpn ncnonb3oBaHWM aHaANoOroBoro Bbixoda B pexunme Bbixoga aHanorosoro MNMO-perynatopa MCTOYHMKOM
CurHana ecTb BbIX0of perynatopa, npuyem 3gecb HabnwpaeTcs CTpOroe COOTBETCTBUME HOMepa perynstopa u
HOMepa aHaroroBoro Bbixoda. Takum o6pa3om, NMepBbIi aHaNoroBbI Bbixod OyaeT paboTaTe B pexuMe Bbixoda
MNO-perynatopa TonbKo ANS NEpBOro perynsatopa, BTOPOW — TOMbKO CO BTOPbIM PErynAaTOpoM, M T.4. JTO
06CTOATENLCTBO HYXXHO Y4MUTbIBATb NPY NPOEKTUPOBAHUM U NOAKITHOYEHUN BHELUHUX COEANHEHUNA.

MepeknioyeHne pexmnmoB paboTbl aHanoroBoro BbIXOAa OCyLleCTBNAeTCA asBTomaTtuvecku. [lpu
BKMOYEHUN perynstopa B pexum aHanorosoro [MW[-perynsatopa, COOTBETCTBYHOLUMIA aHaNOroBbl  BbIXOA
aBTOMaTM4eCcKn BKM4YaeTcs B pexum paboTtbl «Bbixog ananorosoro MNWA-perynatopa». Ecnuv xe B KOHType
BblIOpaH nboN Apyron TUN perynstopa, TO BbIXO4 aBToMaTudecku paboTaeT B pexume «PeTpaHcMmuccusiy ¢
yKa3aHHbIM UCTOYHMKOM aHarioroBoro curHana.

MpumeyvaHwue:

1. TMapameTpbl HaCTPOWNKM paboTbl aHaNOroBbIX BbIXOA0B CrPyNnMpoBaHbl Ha ypoBHE 5;

2. [1ns koppekTHOW paboTbl aHanoroBble BbIXOAbI AOMMKHbI ObiTb OTKanMbpoBaHsbI.

3. Perynartop MTP-8 umeet Tonbko oanH 6a30Bbi aHanorosbIv BbiIXxod. And yBenuyenuns konudectsa AO
NPUMEHSIOTCA MOAynu pacluvpeHusa. Heobxogumo cneautb 3a MpaBWribHbIM yKasaHuem Homepa
MoAynsa B napameTpax KoHduUrypaumm Mogyns.

3.6.6 Jlornka paboTbl QUCKPETHbIX BbIXOA0B

OuckpeTHble Bbixoabl perynatopa MTP-8 wnmetoT cBobogHO KOHurypupyemyto noruvky pabotbl. OTo
3HaYWT, YTO NOMb30BaTENb CaM OnpeAenseT Ha3HavYeHVe TOro MU MHOTO OUCKPETHOrO BbIXOAA.

BHumaHue: Ecnv guckpeTHbIi BbIXOA4 3a4eNCTBOBAH B CTPYKTYpe perynatopa B IoOOM KOHType
yrnpaBreHvs, To Ans AaHHOro AMCKPETHOrO BbIXo4a NOrvka yrnpasrieHus He MMeeT 3Ha4YeHus.

[na anckpeTHoro BbiIxoAa, KOTOpbIN He ncnonb3yetcsa NUO-perynatopom, aHanoroBbIv cUrHasn npuxoanT ¢
BbIOpaHHOrO Momnb3oBaTeNeM WUCTOYHMKa aHanoroBoro curHana (6.01). [danee no BeiGpaHHoOW noruke (6.00)
o6pabaTbiBaeTcst M BblAAET MOMMYECKMA HOMb WNWM eauHULY. JTO 3HadYeHWe MNOoJAeTCsl Ha AMCKPETHbIA BbIXon,
KoTopbii dpopmupyeT curHan «Bbikn/Bkn». To ecTb, Ha norvke koMmnapatopa MMeeTcsl BO3MOXHOCTb MOCTPOUTb
OBYX- , TP€X- U MHOrONO3MLMOHHBIN PErynsarop.

Mpumep paboTbl BLIXOAHOrO YCTPOWCTBA MO JIOMMKE ABYXMO3ULMOHHOIO PErynaTtopa Moka3aH Ha pUCYHKe
3.9n 3.10.
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Pucyrok 3.9 — lNpumep pabombl 861x00H020 ycmpolicmea 1o sio2uke 0bpaTHOro 2-x Mo3uyuoHHo20 yrnpaeneHus n.9.00=0001,
n.9.02=0000
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Pucyrok 3.10 — Npumep pabomsi 8bIx00HO20 ycmpoticmea 10 /IoeuKe NpsiMo20 2-X MNO3UUyUOHHO20 yrnpasneHus n.9.00=0001,
n.9.02=0001

KonunyectBo ucnonb3yemblx BXOAOB U BbIXOOOB MOXET OblTb HE ofMHakoBoe. [1Ba AUCKPETHbIX Bbixoda
MOryT MCMOMb30BaTb B KayeCcTBe BXOAHOIO CUrHama OAMH M TOT Xe aHanorosbi Bxog (Al) U MCNONHATb KaxAabln
CBOIO TOTMKY po6oThI.

BbixogHOM curHan MoxeT ObiTb CTaTUYeCKUM W MMMYNbCHbIM (AMHamMuyeckum). Beibop anuTenbHOCTH
(Tvna) BbIXOAHOrO curHana npousBoAauTCa Ha ypoBHe 6.05. [InuTenbHOCTb BbIXOAHOro umnynbca pasHasa 000.0
COOTBETCTBYET CTaTUYECKOMY BbIXOAHOMY CUrHany.

Ona npumepa vMNynbCHOrO BbiXoda BblibepeM nornky paboTbl AUCKPETHOro BbIXOAA — MEHbLUe yCTaBKu
MIN (6.00=0002), AnMTenbHOCTb MMMYNbCHOrO curHana - 3 cekyHabl (6.05=003.0). BbixogHow curHan npu Takux
napameTpax n3obpaxeH Ha pucyHke 3.11.

Pv %
MIN ' 3
0 : : t
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BKIT i 3 cek ' 3cek
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t

PucyHok 3.11 — paghuk pabombi OucKpemHoz0 8bixoda rpu UMIYIbCHOM mure 8bIX00H020 cuzsHana
3.6.7 MpuHUMN paboTbl TEXHONOIrM4YECKOM CUrHaANu3auum

KoHTponb BbIxoga TEXHOMOrMYEeCcKoro napameTpa 3a rpaHuubl YCTaBOK NpeaynpeauTensHOW U aBapuinHom
curHanusaumMm nNpousBOAUTCH ANS KaXAOro KOHTypa oTAenbHo. Kaxabli KOHTYp perynvpoBaHUA MOXeT UMeTb
WCTOYHMKOM BXOOHOrO curHana nobyto ns namepsiembix BenmumH PV1 — PV8, unu Bbixon dyHKUMOHaNbHbLIX 6110K0B
F1 - F8.

Heo6xo04MMO NOMHUTb, YTO YCTaBKM CUTHaNM3auum Ans noboro KOHTypa ynpaBneHusl A0MKHbI BXOOUTb B
rpaHuLbl pasmMaxa LKasnbl BbIOpaHHOro BXOAHOIO curHana.

MTP-8 nogaepxuBaeT ABa TUNa cUrHanmnsauuu:

- NpeaynpeavTenbHas curHanMsaums — UCnonb3yeTca Ais CUurHanusaummn Ha nHgukatopax A n 'V unm Ha
uHavkaTopax « CUTHATIIBALIA» nepegHen naHenu perynatopa, Ha BEPXHEM YPOBHe, a Takke Ans norvkm paboTol
OVCKPETHBIX BbIXOAOB Kak 0000LeHHasa npegynpeanTenbHas TexHonorndyeckasa curdanuaaums(cm. Hactporkm DO),

- aBapuviHas curHanusaums — UCNonb3yeTcst Ans CUTHaNU3aumum Ha BEpPXHEM YPOBHE U Ansi NOrMKu paboThbl
OVCKPETHBIX BbIXOAOB Kak 0006LLeHHas aBapuiiHasi TExHornormyeckas curHanmaaumsi(cMm. Hactpoiiku DO).

[MokaHanbHOe  cocTosiHMEe  npedynpeouTenbHOW U aBapuAHOW  CUrHanu3auum  3anucblBaeTcs
COOTBETCTBEHHO B peructpbl 952 - 967 (cm. Tabnmuy B.1).

MTP-8 nogaepxuBaeT Takue BUabl CUrHanu3aumm:

- abconoTHad curHanuMsaums — UCMONb3yeTCH, KOrda HYXXHO CUrHanu3vMpoBaTb BbIXOA MapaMeTpa 3a
YCTaHOBIEHHbIE rPaHunLbI,

- [eBuauMoHHasi (OTHOCWUTENbHAs)) CUrHanM3auusi — WCMOMb3yeTCsl, KOrAa HYXXHO CUrHanu3upoBaTb
OTKIMOHEHWE TEXHOMNOMMYECKOro napamMmeTpa OT 3Ha4YeHWs 3a4aHHOM TOYKM Ha 3HAYeHNe YCTaBOK CUrHanm3auum,

- abcontoTHasi cuUrHanu3auusi ¢ 3anoMUHaHWEM — TO Xe, Y4TO M abCconTHasi cUrHanuaauumsl, TONbKo ee
cpabaTtbiBaHME 3anoMuHaeTCs Ha COOTBETCTBYHWLLEM MWHAMKaTope nepefHer naHenu «CUMHANISALIA» paxe
nocre Bxofda 3HadyeHus B HopMmy. CurHanuaaums MoxeT ObITb KBUTMPOBaHa (cOpoLueHa) ¢ nomoLlbto knasuwm [¢'],

- OeBMauuoHHasi (OTHOCUTEmnbHas) cCurHanuMsauusi C 3anoMWMHaHMEM — TO XKe, YTO W AeBuauuoHHas
CurHanm3auus, Tonbko ee cpabaTbiBaHWE 3anoMUMHAeTCd Ha COOTBETCTBYHLLEM WHAWKATOPE NepeaHew naHenu
«CUTHANIBALIA» gaxke nocne Bxoda 3HayeHus1 B HopMmy. CuUrHanmsauust MoXxeT ObiTb KBUTUPOBaHa (cOpolueHa) ¢
nomoLubo knasuwm [¢],
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MpenynpegutenbHas curHanm3auma MoxeT ObiTb nnbo abconioTHoW, nMbO AeBMAUMOHHOM C
3anomMuHaHneM unm 6es.
ABapuiiHasa curHanusaumst MoxeT OblTb TONbKO abCoNtOTHOMN.

Mprmep abcontoTHOM 1 AeBMALMOHHON cUrHanu3auum npueeneH Ha pucyHkax 3.12 n 3.13.
'mcTepesnc TexHonornyeckon curHanu3aunm, KOTopbl 3agaeTcsa B NyHKTe MeHo 9.18, oencTByeT kak Ans
npenynpeauTensHOW, Tak U ANs aBapunHON CUrHanmsaumu.
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PucyHok 3.12 - ['pagpuk cpabambigaHusi abcontomHoU cueHanu3sayuu ¢ 3anomuHaHuem unu 6e3 n.9.15=0000, 0002

4

. MYHET MEHD
BepxHuiAnpegen 302
pPASMAXE WKATK )

_____ —_— U U — N
! [} THMCTEP B3MCTEXHOMOMVMECKDI
: CHMTHANWSELLNKA 918
SaaHHas — e — — —

Touka (SP)

s

HuxHWiA Npegen
pasMaxa Wweanol

4

Mpeg. cur.
MMAX

DaTHIEERRE
MIN cursamrzagan MIN

Mpeg.omrfr —— — — ——— —— — — — — i —— _| _

PucyHrok 3.13 - 'pagpuk cpabambigaHusi desuayuoHHoU npedyrnpedumerbHOU cugHanu3ayuu ¢ 3arnoMuHaHueM umnu 6es
n.9.15=0001, 0003

4 Acnonb30oBaHue no HadHa4vYeHuro

4.1 3KkcnnyaTauMoHHbIe OrpaHUYeHUsA NPU UCNONIb3OBaHUM perynatopa

411 Mecto yctaHoBku perynaropa MTP-8 gomkHO oTBevaTb criegyoLwmnm yCroBUsIM:

- obecneunBaTh yao6HbIE yCnoBus Ans 06CnyXnBaHNa 1 GEMOHTaXa;

- TemnepaTypa W OTHOCUTENbHAs BIAXHOCTb OKPYXatlLllero BO3dyxa [OOMKHa COOTBETCTBOBATb
TpeboBaHNSAM KNMMaTUYECKOro CNOMHEHNs Npubopa;

- OKpyXarwLlas cpefja He [OMKHa COAepXaTb TOKOMPOBOAALLMX NMPUMEcen, a Takke MpuUMecen, KoTopble
BbI3bIBAOT KOPPO3MIO AeTanen npubopa;

- HaMNpPsXX€HHOCTb MarHUTHbIX MONeW, BbI3BaHHbLIX BHELLUHVMU UCTOYHUKaMWN NEpeMEHHOro Toka Yactoton 50
"4 MNK BbI3BAHHBLIX BHELUHUMW UCTOYHUKaMM NOCTOAHHOIO TOKa, He AormkHa npesbiwatb 400 A/wm;

- napameTpbl BUOpaLmm JOMKHBI COOTBETCTBOBATL MCNONHEHUo 5 cornacHo TOCT 22261.
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4.1.2  Tpwu skcnnyaTauum perynstopa HeobXo4MMO UCKIIOYNTD:
- nonajaHve TOKOMPOBOASILLEN MbIN UMW KUOKOCTU BHYTPb NpuGopa;
- Hanu4me NoCTOPOHHMX NPeaMETOB BENN3N Npubopa, yXyaLatoLmX ero eCTeCTBEeHHOe OXMaxaeHue.

41.3 Bo Bpemsa akcnnyaTaumm HeobGxooumo cneamtb 3a Tem, 4YToObl nogcoeduHeHHble K npubopy
npoBofa He nepenamMbiBanvcb B MECTaX KOHTaKTa C KNemMmamu 1 He UMenNu NOBPEXAEHUN N30MnALUn.

4.2 MNoaroToBKa perynaropa K UCnosib30BaHUI0
4.2.1 OcBoboauTe perynaTop OT yNakoBKU.

4.2.2 Mepen Hayanom MoHTaxa npubopa HeobXxoAMMO BLINOMHWUTL BHELHUA ocMOTp. [pu 3TOM
06paTuTb 0CO6EHHOE BHUMAHUE Ha YNCTOTY MOBEPXHOCTW, MAPKUPOBKN Y OTCYTCTBUE MEXAHNYECKNX MOBPEXAEHWUIA.

4.2.3 BHUMAHME!!! Tpn nogkntodeHun perynatopa MTP-8 cobntogaTh ykasaHus mep 6e3onacHocTu
pasgena 6.2 HacToALLEN MHCTPYKLMK.

424 KabenbHble cBsi3n, coeauvHsiowme perynatop MTP-8, nogkniovaoTcsa  4epe3  KneMmbl
CoeauHUTENbHLIX pa3beMOB B COOTBETCTBMM C TpeboBaHusmu  aevictBytowmx "lMpaBun  ycTponcTBa
ANeKTPoyCcTaHOBOK".

4.2.5 TlogknioyeHne BXOAOB-BLIXOAOB K perynatopy MTP-8 npou3BogdaT B COOTBETCTBMM CO CXEMaMu
BHELLHWX COeANHEHWI, MPUBEAEHHbIX B NpunoxeHun b.

4.2.6 [py NOOKMIOYEHWN NUHUA CBA3M K BXOAHBIM W BbIXOAHBIM KMeMmMam MpuHUManTe Mepbl no
YMEHbLUEHNIO BIIMAHUSA HaBEeAEHHbIX LUYMOB: UCMOMb3yUme BXOAHbIe M (MNKN) BbIXOAHbIE LUyMONoAasnsaoLime
GunbTpbl ANA MHAMKaTopa (B T.4. CETEBbIE), LiymMonodaensowme unbTpbl Ans nepudepuiiHbIX YCTPOMWCTB,
ncnonb3ynTe BHyTPeHHUE LndpoBble OUnbTPbl aHaNoroBbIX BXo4oB perynsatopa MTP-8.

427 He ponyckaetca obbeouHATb B oAHOM kKaberne (kryTe) uenu, no KOTOpbIM MepefatTcsi
aHanoroBble, MHTEP(ENCHbIE CUrHamNbl U CUINIBHOTOYHBIE CUrHAsbHbIE WM CUMbHOTOYHbIE CUMOBbIE Uenu. [Ona
YMEHbLUEHUS HAaBEOEHHOTO Lyma OTAENUTE NIMHUM BbICOKOTO HaNpPsXXeHUst Uy NUHUK, NPOBOASLLME 3HAYMTENbHbIE
TOKW, OT APYrUX NVHUNA, a Takke udberante napannenbHOro Uiy obLero NoaKMYeHUs C NIMHUAMU MUTaHUS Npu
NOAKMYEHNM K BbIBOAAM.

4.2.8 HeobxooumocTb 3KpaHMpoBaHus kabenen, No KOTopbIM nepegaeTcs MHGOpPMaUMs, 3aBUCUT OT
ONVHbI kabenbHbIX CBSI3eM W OT YPOBHS MOMEX B 30HE MNpoknagku kabens. PekomeHayeTcss mcrnonb3oBaTb
nsonupyoLme Tpyoku, kKaHanbl, NOTKA UNN 3KPAHUPOBAHHBIE NMUHNW.

429 [Ona obecneyeHna ctabunbHom paboTbl obopyaoBaHMA konebaHus HanpsKeHus M 4acToThbl
NUTaloLLEN SMNEKTPOCETM OOIMKHbI HAXOAMUTLCA B Mpefenax TEXHUYeCcKkux TpeboBaHuN, ykasaHHbIX B pasgene 1.3, a
AN KXO0ro COCTAaBISAIOLLEr0 KOMMOHEHTA CUCTEMbBI — B COOTBETCTBUM C MX PYKOBOACTBAMM No aKcnnyataumm. [Mpu
Heo6XoaAMMOCTH, AN HEMpPepPbIBHbIX TEXHOMOTMMYECKMX MPOLLECCOB, AOMMKHa ObiTb nNpegycMoTpeHa 3awmTa oT
OTKIMIOYEHMS (MNU BbIXOAA M3 CTPOS) CUCTEMbI NOL4AYM SMEKTPONUTAHNS — YCTAaHOBKOW UCTOYHNKOB BecnepeboinHoro
nUTaHus.

4.3 Pexum PABOTA

Mpnbop nepexoguT B 3TOT PEXMM BCAKUIM pas, korga BKIHOYaeTcs nutaHue. M3 3Toro pexmvma MOXXHO
nepentn B pexxum KOHOUI'YPUPOBAHME.

Pexvum poGoTa cCnyxuT ANA ynpaBreHUs KOHTypamu perynupoBaHus. B npouecce pabombl MOXHO
OCYLLECTBNATb MOHWUTOPMHI, T.e. BU3yalnibHO OTCREXuBaTb M3MEpsieMble BenuuMHbl (B LMKIIMYECKOM  WNn
CTaTUYECKOM pexuMe MHOMKaUMK), 3a0aHHyl0 TOUKY W 3Ha4YeHWe AUCKPETHOro YMpasnsiollero BO3AEUCTBUMS, a
Takke MOXHO yBUAETh 3HaveHue Bbixoga MU perynatopa B NpoLeHTax.

4.4 PeXxXum 3almThbl

"' Pe)KVIMV 3aWunTbl B TOW UM WHOW CTeneHun 3anpeLLaroT BbINOSIHEHWE HexenaTernbHbIX AeNCTBUN.

[aHHbIN pexum sawumsl npeOHaaHaqub/ ana 3awnTbl o6opy,qosaHm|, TeXHOJNormM4eckoro npouecca
M B KOHEYHOM MTOre Nosib3oBaTesis: OT HEBEPHOro MW Crly4YanHOro BBOAa 3HAYEHU N NepeKIToYeHni
pexnmonB pa6OTbI, OT HEeCaHKUMOHMPOBAHHOIO WK HeXenatenbHOro Aoctyna NOCTOPOHHUX UL K
cucTteme ynpasrneHusa.
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HNmeemcsi HECKOMIbLKO pexXumoe 3aujumsi:

Pexum 3awmTtbl paboyero ypoBHs 1) 3awmTta oT crny4anHoOro M3MeHeHUs pexnmoB paboyero ypoBHs.

2) 3awmTa oT Crny4yanHoro U3MeHeHUs 3Ha4eHUsa 3a0aHHOM TOYKN.

Pexum 3awmtbl uameHeHus 1) MNpwu BXOAE B pexumm KOHdUrypaumm ansa goctyna K napameTpam HyxHO
KOHUrypaumm n HacTpoek BBecTu naponb 0002 (cm.n.4.5.1)

4.5 N3ameHeHue pexxnmoB paboyero ypoBHS, YPOBHMU 3amUTbl pabo4yero ypoBHA

Ha paboyem ypoBHE BO3MOXHO M3MEHEHUE:

® PEXMMOB MHAMKaUMKM (CTaTnyecKas MHANKaLUMS, LMKIMYecKkas nHankaums),

e pexuma paboTbl perynstopa — OCyLLeCTBNIEHNe nepexofa U3 aBTOMaTU4eCKoro pexvma ynpasneHuns B
pY4YHOM pexum ynpasneHus n obpaTHo,

® 3HaYeHWs 3aaHHON TOYKN PErynsaTopos,

® 3HaYeHWs AMCKPETHOro yrnpasnsoLLero BO3AeNCTBUS (B PyYHOM pexmme ynpasneHns perynsatopom).

e 3HayeHus Bbixoga MU perynaTtopa B npoueHTax (B py4HOM pexvme yrnpasrieHus perynsatopom).

MmeeTcs ypoBeHb 3aluThl AN USMEHEHUsT PeXMMOB paboTel paboyero ypoBHS.

4.5.1 U3ameHeHne pexxuMmoB nHaukauum

Perynatop MTP-8 nmeeT gBa pexuma nHamvkaumm kaHanos:
® PEXNM CTaTUYECKON NHAMKaLUN,
® PEXNM LIMKITNYECKON NHAMKALMW.

Bpems nHgmkaumm namepeHHoro napameTpa B pexume LMKITMYECKON MHAMKALMMW KaHaroB YKa3biBaeTCs B
napameTtpe KoHdurypaumn 15.03 B npegenax ot 1 go 10 cekyHA. KonmmyecTBO MHOMUMPYEMbIX KaHaros,
BblBOAUMbIX Ha aucnnen MAPAMETP B ctaTmyeckoM Mnn UMKIMYECKOM pexuMe MHOMKauuK, ykasblBaeTcs B
napameTpe koHdurypauum 15.04 B npegenax ot 1 go 8 kaHanos.

MNepexon B pexum cTaTM4ecKon MHAUKaLUU

@ [NekHT]
unu
@ [NekHy]

e Hanpumep, OO0 W3MEHEHUA pexuMa WHAuKauUm |'|p|/|60p Haxogurnca B pexunme
YUKIUYecKol VHANKaL MK,

e HaxaTtue knasuium [NekHT] unu [NekH!] ocTaHaBnuBaeT pexum LMKNNYECKOi MHAMKaLMM
Ha NocneaHeM UHANLMPYEMOM KOHTYPE 1 NEPEBOANT B PEXMM CTAaTUYECKOW MHOMKALMN.

e [locne TOro, korga Npubop nepeBedeH B PEXUM CTaTUYECKOW MHAMKaLUW, C MOMOLLbIO
knasuw [NeknT] — yBenuuyeHne Homepa koHTypa unu [NekH!] — ymeHblueHvne Homepa
KOHTYpa, MOXHO BbIOpaTh ANS MHAMKaLMM B CTaTU4ECKOM peXuMe HeobXoaNMbIN KOHTYP.

Mepexon B peXxuMm LMKNMYECKON MHANKaLMn

@ [NekHT]

e Hanpumep, 00 W3MEHEHUs pexuma WHAMKauUM npubop Haxoouncss B pexume
cmamuydeckol HANKaLUWMW.

e Haxatne n ypepxanue knasuwm [NekHT] Gonee 2-3 cekyHn (noka He npousonaet
nepeknioyeHe Ha nocreaylwuii KaHan) - nepeeoguT npubop B PexXuM LMKITUYECKON
VHAVKaLUN.

e [locne Toro, koraa npubop nepeBedeH B PEXMM LMKIMYECKOW WHAMKAUUKU, BO3MOXEH
nocrnenoBaTenbHbIA MPOCMOTP KOHTYPOB YNpaBneHusi, Npu KoTopom ByaeT BUOHO 3HaYeHue
napameTpa, COCTOSIHUA [OUCKPETHbIX BbIXOO4OB, COCTOSAHWMIA curHanu3aumm MIN n MAX.
lMpocMOTp kaHamoB OCYLLECTBNSETCA C MNPUPALLEHUEM HOMEPOB KOHTYPOB B CTOPOHY
YBENUYEHUS.

e Bpemsi uHankauum namepeHHoOro napaMeTpa B pPeXUMe LIMKITMYECKON MHOUKALMN KaHarnoB
yKasblBaeTcs B napameTpe koHdurypaumm 15.03 B npegenax ot 1 4o 10 cekyHA.

4.5.2 N3ameHeHue pexunma paboTbl perynsitopos

B perynsitope MTP-8 onsa kaxaoro kaHana perynMpoBaHusi B OTAENbHOCTY UMeeTCs iBa pexuma paboTsi
ynpaBneHusi 06bEKTOM perynupoBaHus:

® aBTOMATUYECKUI PEXMUM PaboThl,
® pyYHOii pexum paGoTbl.
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Pexnm pa6OTbI peryndatopa - aBTOMaTUYECKUA WNn py‘-IHOI7I ABNAETCA 3arioMuHaemMbIM COCMOAHUEeM.
[locne BKNOYEHMS NUTAHUS PErynaTop HaxoOuUTCS B TOM peXuMMme, B KOTOPOM OH Haxogurncs Ha MOMEHT
OTKIIOYEHUA.

knasuwwu [P/A] + [&] O O O

PYY

AsTOMaTMUECKNIT PEXIUM perynsTopa | . PyuHoit pexum
BbIBGPAHHOrO KOHTYpa ynpaBneHns

ABTOMaTUUYECKUI pexnm paboThl. Nepexon Ha py4yHOM peXxum paboTbl

ABTOMaTUYeckum e B aptomartuyeckoM pexume paboTbl perynstop ynpasBnseT OObeKTOM perynvpoBaHus
pexum paboTbl cornacHo BblIbpaHHoW norvke paboTbl M C COOTBETCTBYHOLLMMWN HACTPONKaMK Nofb3oBaTenNs.
e B aBTOMaTMyeckoMm pexume paboTbl nHgmkatop PYY Ha nepeaHen naHenu norawueH.

PYyY e [Ina nepexoda B PYy4YHON PEXUM YMNpaBneHWs perynaTop OOIMKEH HaxoauTbCs B pexuve
cmamuyeckol UHOUKayuu, Ha BbIBpaHHOM KaHarne.

<= [P/A] e [Ins nepexofa B py4yHOW pexum ynpaBneHus HaxaTtb knasuwy [P/A] Ha nepegHen naHenu
perynatopa.

e ngukaTtop PYY Ha nepegHen naHenun HaunHaeT MuraTb.

y
% e Ecnu onepatop Haxan knaeuwy [¢] B npouecce MwuraHua uHaukatopa PYY
= [¢] (npnbnuantensHo 3-4 cekyHObl) — NPON30ONAET huKcayusi 8bibpaHHO20 pexuma W perynaTop
nepevaeT B pexuM py4yHOro ynpasneHus, nHgukatop PYY Gyget ceBetuthbes — yto BygeT B
PYY AanbHenwemM ykasbiBaTb Ha PYYHON pexum paboThl.

e Ecnu onepatop He nodmeepxdaem CBOMX AeNCTBUM Haxatuem knasuwn [¢], nubo

YpoeeHb onepaTtop OCYLWeCTBMIT Nepexoq Ha APYro kaHan W3MepeHus, TO [aHHble [OeWCTBUS
3awumsl onepaTopa BOCMPUHUMAIOTCS Kak HEBEPHOE AENCTBME UMW CyYalHOE NepeknioyeHne pexuma
paboThl.

Py4yHou pexum paboTbl. [lepexon Ha aBTOMaTUYECKUN PEXUM paboTbl

Py4yHou pexum e B pyyHom pexumme paboTbl onmepaTop C nepefHer MaHenu C NoMoLbio knasvw [A]
paboThbl —6obwe” n [V] —eHbwe”, ynpaenseT Boixogom MU perynsTtopa, Tem cambiM chopMupyeT

3HayeHne ynpaBnsoLLEro BO3OENCTBUS, MO4AaBaEMOE Ha UCMONHUTENbHBIA MEXaHWU3M.
e Nngukatop PYY Ha nepegHen naHenu cBETUTCS.

C)
e [Ing nepexoga B aBTOMATUYECKUIN PEXUM YNpPaBneHUs Perynstop AOIPKEH HaxoaWuTbCs B
pexume cmamuyeckol uHOUKayuu, Ha HeoGXOAMMOM KaHane.
e [Ina nepexoda B aBTOMAaTUYECKMI PEXMM ynpaBreHus Heobxoanmo HaxaTtb knasuwy [P/A]

= [P/A] Ha nepegHen naHenu perynaTtopa.

PyYY e /HankaTtop PYY Ha nepefgHeln naHenn HauynmHaeT muratb, €Cnv onepaTop Haxan KnasBully
[¢] B npouecce muraHus uHaukatopa PYY (npubnuautensHo 3-4 cekyHabl) — npousonget

& [¢] ¢ukcauuss 8bibpaHHO20 pexuma W Pperynatop nepenaeTr B PeXMM aBTOMATUYECKOro

PYY ynpaenexus, wvHoukatop PYY noracHetr — 4yto OymeT B pganbHelwem ykasbiBaTb Ha

aBTOMATUYECKUIA PEXUM PaboThI.

YpoeeHb e Ecnn onepatop He nodmeepxdaem CBOUX OENCTBUN HaxaTtvem knasuwn [&], nubo

3awumsl ornepaTop OCYLLeCTBUIT Nepexon Ha APYro/ KaHam perynupoBaHusi, TO AaHHble OEeWCTBUS
onepaTopa BOCMPUHUMAOTCS Kak HEBEPHOE AENCTBME UMK CriyYanHoe NnepekroYeHne pexmuma
paboThl.

4.5.3 N3ameHeHMe 3HaYEeHUA 3aAaHHON TOYKU PerynaTopoB

Mpn BkmtovyeHun perynatopa MTP-8 ycrtaHaenmBaetca pexum PABOTA. Ha gucnnen NMAPAMETP
BbIBOOUTCS 3HAYEHVE N3MEepPSieMON BENMUYMHBI BbIOpaAHHOrO KaHana perynupoBaHus.

Ons kaxgoro KaHana perynvpoBaHuMs B OTAENbHOCTM MMEETCS BHYTPEHHSS 3aJaHHas Touka,
ucnonb3yemasi TofbkO B aBTOMaTUYECKOM PEXMME YrpaBrieHns, HO U3MEHSITb €€ BO3MOXHO KaK B PyYHOM, Tak 1 B
aBTomMaTm4eckoM pexume. [laHHas 3agaHHas Todka yCTaHaBNUMBAETCA MONb3oBaTenem U Ncnonb3yeTtcs npu paborte
perynsitopos.
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3agaHHag Touka U3MeHsieTcsl ¢ nepefHen naHenu perynsatopa. Mpu Haxatum knaesuwm [3aBA)] Ha ancnnen
NMAPAMETP BbIBOOUTCHA 3Ha4YeHWe 3a4aHHOM TOYKM, TOro Xe kKaHana. 3HavyeHue 3afJaHHOW TOYKM sBRseTcs
3arnomuHaeMbIM 3Ha4eHueM. [locne BKIIOYEHUSA MUTaHUS PerynaTop HaunHaeT paboTy ¢ TEM 3HAYEHMEM 3aJaHHON
TOYKM, KOTOPOE ObINI0 Ha MOMEHT OTKITIOUYEHWS.

Onepauun No U3MEeHEeHUO0 3Ha4YeHNA 3af4aHHON TOYKMU perynsaTopa

@ [Nekul]
@ [NekHY]

3B0

= [A]
= [V]

= [¢]
MAPAMETP

380
@)

YpoeeHb
3awumsl

e C nomoubio knasuw [NekHT] unu [Neknd] BbIGpaTh KOHTYp, B KOTOpOM Heobxoammo
WU3MEHUTb 3aJaHHYI0 TOYKY.

® /IameHeHWe 3aaHHON TOYKM BO3MOXHO Kak B PYYHOM, Tak U B aBTOMATUYECKOM pexvme
ynpaBrieHUsi KOHTYPOM PerynupoBaHus - cM. pasgen 4.8.2.

o [Nl UsMeHeHU s 3Ha4YeHUs 3aaHHO TOYKM HEOBX0AMMO HaxaTb knasuwy [3aBa).

e Ha nepegHel naHenu pormkeH 3acBeTuTbcs wuHavkatop 3BO n HauvHaeT wmuratb
nHgnkatop MAPAMETP, Ha KOTOpbI BbIBOOUTCHA 3HAYeHMEe 3adaHHOW TOYkM. Ha gaHHoMm
aTtane npu ceeTawemca uHgmkatope 3BO u murarowem gucnnee MAPAMETP Bo3MOXHO
N3MEHEHNe 3Ha4YeHUs 3aJaHHOMN TOYKM.

e C nepepgHelt naHenu ¢ nomoulbio knasuw [A] —6obwe” n [V] —eHbLIE”, yCTaHOBUTL
HeobOXoaMMOe 3HayeHue 3agaHHOW TOYKM, WHOUUMPYEMOW Ha Muralwowem aucnnee
NAPAMETP.

e Ecnu onepatop Hakan knasuwy [¢'] B npouecce ceeveHus uHankaTtopa 3B v muraHus
aucnnes MAPAMETP (npnbnuautenbHo 3-4 cekyHAbl) — perynatop nepenger Ha pexvum
ynpaBneHusl C HOBbIM 3HAaYEHNEM 3aaHHON TOYKMU.

e Nugukatop 3B[M noracHeT, a gucnnen NMAPAMETP nepectaHeT muraTb M nepengeT B
PEeXUM CTaTUYECKOWN MHAMKALMM NapaMeTpa BbIGpaHHOro KaHana perynmpoBaHus.

eee Ecnu onepartop He nodmeepxdaem CBOWX OEWCTBUM HaxaTtvem knasuum [¢] B
npouecce muranus gucnnes MAPAMETP u ceeuennst nHgukatopa 3B (npubnuantensHo 3-
4 cekyHabl), NMBO onepaTop OCYLLECTBUN NEPEXOL Ha APYror KaHamn u3mMepeHusl, To AaHHble
OencTBMA onepaTopa BOCNPUHUMAIOTCS Kak HEBEPHOE AENCTBUE UMK CryYaHoe N3MEeHeHne
3HaveHus. Oucnne MAPAMETP nepectaHeT mwurate u uHgukatop 3BJ noracHeT, a
perynatop BepHeTcsi B paboTy C NpeXHUM 3Ha4YeHUEM 3ajaHHOW TOYKM.

OnepaTuBHbLIN NPOCMOTP 3HAYEHUA 3a4aHHOM TOUYKM perynsaTtopa

<« [3aep]

e [Ins onepatMBHOrO NPOCMOTpa Ha BbLIOPAHHOM KaHane 3HayYeHus 3a4aHHOW TOYKM
HeobXxoaMMO HaxaTb knasuwy [3aBa).

e Ha nepegHelit naHenu pomkeH 3acBeTUTbCcs uHauvkatop 3BA M HauMHaeT muratb
nugukatop MAPAMETP, Ha KOTOPbIN BLIBOAUTCSA 3HAYEHME 3a4aHHOWN TOYKM.

e [locne npocMoTpa 3HadeHMst 3adaHHOM TOuYkM, Ans Bo3epaTa B pexum PABOTA,
Heo6XoAMMO NMOBTOPHO HaxaTb knasuwy [3aBa].

4.5.4 N3ameHeHMe ynpaBnsoLwero BoO3aeMCcTBUA perynsaropa

@ [NeknT]
@ [NekHi]

P“—I
< [A]
< [V]

KAHAN

KAHAN

2]

o C nomouubto knasuw [NekHT] nnn [Neku{] BbIGpaTh KOHTYp perynupoBaHus, B KOTOPOM
HeobX0AMMO N3MEHWTb yNpaBnsioLiee BO3AENCTBIE.

e YCTaHOBUTb PEXMM PYYHOrO yrnpaBneHnsi Ha BbIOpaHHOM KOHTYpE perynmpoBaHWsi — CM.
pasgen 4.8.2. [lomkeH 3acBeTuTbCa nHankaTop PYY Ha nepeaHen naHenw.

e B pyuHom pexume paboTbl onepaTop C NepegHer naHenu c MoMollbio knaeBuw [A]
—Gobwe”, [V] —eHbLIe” usmMeHssiem 3HavyeHue ebixoda BbibpaHHoro MU perynsTtopa, Tem
camMbiM OpMUPYET yrMpaBnsiollee BO3AEUCTBUE, MO4aBaemMoe Ha WCMONHUTENbHBIN
MEeXaHU3M.

e CocTtosiHne BbiIxoda (BKMWOYEH WAM  OTKIIOYEH) 2-X MO3ULMOHHOIO  perynsTopa
oTobpaxaeTcs Ha 1-m uHamkatope aucnness KAHAN, Ha 2-m nHaukatope gucnnest KAHATN
yka3blBaeTcsi COOCTBEHHO HOMEP KOHTypa, Hanpuvep:

lpumep 1. KoHTyp 2. BbIxOa OTKMIOYEH.

lpumep 2. KoHTyp 2. BbIxoa BKMOYEH.
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4.6 Pexxum KoHcUrypaumm n HactTpoek

C nomoLblo 3TOr0 pexuma BBOAAT MapameTpbl perynatopa (napameTpbl CUrHanuaauum OTKIIOHEHWN,
napameTpbl 3a4aHna Tuna gaTtyuka, TMna ynpasreHusi, napameTpbl ceTeBoro obmeHa, napameTpbl kanmbpoBsku, a
TakKe pexum 3anvcy napameTpos, U T.4.). NapameTpbl pasgeneHsl Mo rpynnam, Kaxaas U3 KoTopbiX Ha3blBaeTcs
"ypoBeHb". Kaxagoe 3agaHHOe 3Ha4yeHue (3neMeHT HaCTPONKK) B 3TUX YPOBHSAX Ha3blBaeTCs "mapamMeTpom”.

MapameTpebl, ncnonb3yemslie B perynatopax MTP-8, crpynnuposaHbl B 16 ypoBHEN u npeacTaBrneHbl Ha
avarpamme — CM. pUCYHOK 4.1. VMIHAMKauus 3HavyeHus napameTpoB KOHdUrypaumm v ux HOMEPOB yKasaHbl Ha
puUCyHke 4.2.

Bbi3oB pexmma koHdUrypauum n HacTpoek ocyliectenaetcs u3 pexuma PABOTA anuteneHbiM, 6onee 3-x
CeKyH[, HaXxxaTeMm knasmwm [ ¥].
Mocne atoro Ha aucnnen KAHAI BbiBogsatca cumsonbl "PS", Ha aucnnen NMAPAMETP BbiBoguTCcSA
aHauyeHue: «0000». C nomoLlbto knasuw A 1 ¥ BBecTy naposb = 0002 1 KpaTKOBPEeMEHHO HaxaTb knasuwy [J].
BHUMAHMUE!
Ecnu naponb BBeAeH He BEPHO — MHAMKATOP nepenaeT B pexum PABOTA.
Ecnu naponb BBeAeH BEPHO - TO nHaukatop nepengeT B pexum KOHOUTITYPALINN.

PexvM KoHcurypauum otnuyaeTcss OT pexuma WHOAWKaUMUM TeM, YTO B [JaHHOM pexuMe Homepa
napameTpoB Ha ancnnee KAHAJT nnu nx sHaveHus Ha gncnnee NMAPAMETP BbIBOOATCS B MU2arWeEM PEXUME.

BHUMAHMUE !!!

OrnutenbHbiM, Gonee 3-X CeKyHA, HaXaTWeM KNaBuwu [f¥] MOXHO, €CnM HYXHO, BbIMTW M3 pexuma
pefakTMpoBaHusa KOHdUrypaumm n Hactpoek. Bbixoa u3 ypoBHs KOHGWrypaumm M HacTpoek Bcerga nepesoauT
npubop B pexunM CTaTM4ecKon NHANKaLumM ¢ nepeBodoM ero Ha 1-i kaHan.

]

=
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§ | NEpexoq oCYWECTENRETCA

o ===~ ONWTENBHBEIM HAKIATHEM e

[ | Bonee 3 c knaswww [43] Tl
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]
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pOEEHB YpoBeHb YpoEEHb YpoBeHb
) 12({COR) 13{CALD) 14(5YS) 15(SAVE))

I PEAMAM NPOTPAMEMPOBAHMA

WMHAMKATOPbI KAHANE)
(EbIGpaH 1-i kaHan)

PucyHok 4.1 - Quagpamma yposHel KOHguypayuu u Hacmpoek

KAHAIN NMAPAMETP
Homep ypoBEHA I ...' f- q I
! '- L ! L ! C.oupau.l,ermoe
Ha3E3aHHE YPOBHA
1 2 3 4 5 6 7 8
PucyHok 4.2 - VHOukayusi HoMepa ypOosHsi U e20 Ha38aHusi

KAHAN NAPAMETP
HoMmep napameTpa | o - -
(mapameTp 18) S ;‘ ;‘ Un S ’_f
Homep kanana ‘ 3HaveHHe NnapameTpa
(2-i kaHan) e 1 2 3 4 5 6 7 8

T ~00000000

PucyHok 4.3 - MHdukayus 3HaqyeHUs1 HoMepa KaHarla, HoMepa rapamempa U e20 3Ha4yeHUst
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4.6.1 KoHdurypmpoBaHue npubopa

Homep kaHana, KOTopblii HeOBX0aNMO KOHdUrypupoBaTh, BeibupaeTca knasuwamu [NekHT] - [Neknd] un
BbICBETNSAETCA Ha MHAMKaTopax 1-8.

[nsa BbiGopa ypoBHA NapameTpoB C MOMOLLbIO Knasull A 1 'V BBECTU HYXHbI YPOBEHb N KpaTKOBPEMEHHO
HaxaTb knasuwy [¢] — BBOA.

YT0Obl M3MEHWUTb 3HA4YeHUs napameTpoB, Nonb3ynTecb knasuwamu [A] wnm [V], a 3aTeM HaxmuTe
knasuwy [¢']. B pesynbTaTe HacTpolika GyaeT 3adukcrpoBaHa.

Heo6xoaAMMO NOMHUTb, YTO pUKCaLIMA M3MEHEHWIN NMPOUCXOAUT TOSLKO Mo knasule [¢].

Mpu nepexoae Ha APYron YpoBEHb C MOMOLLBIO KMaBuwy [£¥] napameTtp, 3mMeHeHHbI 4o nepexoga 6es
HaxaTus knasuwm [¢'], He pukcupyemcs.

4.6.2 3anucb napaMeTPOB B 3HEeProHe3aBUCUMYIO NaMATb

3annck NnapameTpoB B SHEPTOHE3aBMCUMYIO MaMsATb MPou38odumcs criegyoLwmm obpasom:

1) nponsBecTn MoanduKaLmo BCeX HeOGXOAMMbIX MapameTpoB.

2) ycTaHOBWTb 3Ha4eHne napametpa 16.01 = 0001.

3) HaxaTb knaeuwy [¢']. Ha aucnnee MAPAMETP nosesitca cumeonbl "5AuE" — sanuce.

4) nocne ykasaHHbIX onepauun OydeT npov3BedeHa 3anucb BCEX MOAMMUUMPOBAHHbLIX MapameTpoB B
SHeproHesasucumyto namsTb. lNocne npoBeaeHns 3anncu napameTpos npubop neperget B pexum PABOTA. MNocne
3anucu napameTp 16.01 aBTomaTnyecku yctaHasnusaetcs B 0000.

4.6.3 3arpy3ka napameTpoB

lMocne coxpaHeHWs Monb3oBaTENbCKUX NMapameTpoB Ha YPOBHE KOHdurypauum 16, ecTb BO3MOXHOCTb
BEPHYTLCS K COXPaHEHHbIM HacTpovkam M KannbpoBo4HbiM kKoadduumeHTam Ha ypoBHe 16.01. Takke Bceraa
MOXHO BO3BPaTUTLCH K HACTpOWKaMm perynsitopa, 3anvMcaHHbIM Ha NpeanpuaTumn-u3rotoBUTene, ¢ BO3BPAaLLEHNEM K
nepBoOHaYanbHOWM kanMbpoBKe aHaNoOroBbIX BXOA4OB U BbIXOAOB.

3arpyska nonb3oBaTeNbCKMX HACTPOEK U KannbpoBOYHbIX KO3ULMEHTOB rMpou3sodumcsi B napameTpe
17.01 (17.01 = 0001 — 3arpy3ka nonb3oBaTeNbCKUX HACTPOEK).

3arpyska 3aBOACKMX HAcTpPOeK U KanmbpoOBOYHbLIX KOIUUNEHTOB rpou3sodumcsi B napametpe 17.02
(17.02 = 0001 — 3arpy3ka 3aBOOCKUX HACTPOEK).

4.6.4 HasHayeHune ypoBHen KoHdurypauum

Tabnuua 4.1 - VIndukayusi Homepa ypoBHs1 KOHghuaypauyuu

ylgghéﬁﬂ HasHauyeHne YPOBHA UHaunkauusa
01 BBog naponsi ons Bxoga Ha ypoBHu 02-15 P 5
02 HacTpovika napameTpoB perynsatopoB kaHanos 1-8 P | C’
03 HacTpovika napameTpoB aHanorosblx Bxogos Al1 — Al8 H I
04 HacTtpovika dpyHKUmnoHansHoro 6oka ’: L [
05 HacTpolika napameTpoB aHanorosbix BbixogoB AO1 — AO4 H 0 t
06 HacTpolika napameTpoB AMcKpeTHbIX Bbixogos DO1 — DO8 ,' d 0 (:
07 HacTtpovika napameTpoB AnCKpeTHbIX Bbixogos DO9 — DO16 E d 0 t
08 HacTporika napameTpoB gUCKpeTHbIX BbixogoB DO17 — DO24 3 D’ ] ,‘:
09 HacTtpovika napameTpoB KOHTYPOB ynpaBreHus l,: t ,— ‘,_
10 ABcumMcebl OMOPHBIX TOYeK NHeapusaummn  (X) L ar &
11 OpgavHaThl ONOpHBIX ToYeK NMHeapusaumn  (Y) ,’_ nr ,j’
12 Kannbposka aHanorosbix Bxogos Al1 — Al8 ": H l‘_ ]
13 Koppekuusi aHanorosbix Bxogos Al1 — Al8 E or
14 Kannbposka aHanorosbix Beixogos AO1 — AO4 E H “_ O
15 O6wwwme napameTpsbl S 5 5
16 CoxpaHeHue napameTpoB 5 H L E
17 3arpy3ka napameTpoB ,’_ D H d

B panbHelilwem no TeKCTy pykOBOACTBA MO 3KCnfyaTaumu uAeT CCbika Ha napameTp u3 Tabnuubl napameTpoB
PerynsaTtopa B Buge XX.YY (Hanpumep 11.01), rae XX — Homep YPOBH#A, a YY — Homep napameTpa (CMOTpU pUCYHOK 4.3 — HoMep
YPOBHS 1 PUCYHOK 4.4 — HOMep napameTpa).
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4.7 nopﬂAOK HaCTpOIﬁKM aHanoroBbIX BXoA4oB 1 aHanoroBoro Bbixoaa
4.7.1 TMopsAgoK HACTPOMKM aHaNoroBbIX BXOA4OB
[Mpun HacTpolike 1 nepecTporike ¢ OQHOrO TUMNa BXOAHOIO CUrHamna Ha Apyrom Tun, HeobxoamMMo NpMBECTU B
COOTBETCTBME criedyloLee:
- napameTpbl MEHIO KOHPUrypaLum, oTBeYaroLLme TUNy BXOAHOIO CUMrHana — cM. npunoxexwve I,
- NOMOXeHWA NepeMblyek Ha nnaTe npoleccopa (yCTaHOBIEHHOW BHYTPU perynsatopa) — CM. PUCYHOK 4.4.

Tunbl BXOOHbBIX CUrHAMOB, 1 NOMOXEHUSA NepeMblyek NpuBeaeHbI B Tabnuue 4.4.

Tabnuua 4.4 — lNonoxeHue nepembidek 01 yCmaHO8KU mura aHano208biX 8X0008

MapameTp MonoxeHue n
Tun BxogHoro curHana MeHIo nepeMblyek Ha ONOXKEHNE NEPEMBIYIEK Ha nnate
HUBepcanbHbIX BXoAoB (puc.4.4)
KOHcurypauum KB3-24-17 y
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, RBX=49.9 Om 3.00 [1-2], [5-6] JP2[1-2] JP1[1-2]
0-10B, RBx=20 kOm 3.00 [2-4], [5-7] JP2[1-2] JP1[1-2]
0-75 mB 3.00 [1-2], [5-7] JP2 [5-6], [7-8] JP1[1-2]
0-1B 3.00 [1-2], [5-7] JP2 [1-2] JP1[1-2]
TCM 50M 3.00 [1-2], [5-7] JP2 [3-4]
TCM 100M 3.00 [1-2], [5-7] JP2 [3-4]
TCM rp.23 3.00 [1-2], [5-7] JP2 [3-4]
TCI1 50r1, Pt50 3.00 [1-2], [5-7] JP2 [3-4]
TCI1100r1, Pt100 3.00 [1-2], [5-7] 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], [5-7] JP2 [5-6] JP1[1-2]
TXA (K) 3.00 [1-2], [5-7] JP2 [5-6] JP1[1-2]
TMr10 (S) 3.00 [1-2], [5-7] JP2 [7-8] JP1[1-2]
TMNP (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]
MpumeyvaHums.

1. MonoxeHne nepembl4ek AN HACTPOWKW aHarloroBbliX BXOOOB OOJMKHO COOTBETCTBOBATb MOMOXEHUIO
nepeMblYek Ha aHanoroBOM BXOAE Ha nfaTte MpoLeccopa, a Takke COOTBETCTBOBATb HOMEPY napamMeTpa MEHH
KOH(Urypaumm aHanoroBoro BxoAa, OTBeYatoLlero 3a Tun BXOAHOIO curHana.

2. CmelLeHne BxogHoro curHana 4-20mA ycTaHaBnMBaeTCs MPOrpaMmHo.

3. XapakTepunCT1Kn TUNOB BXOAHBLIX CUrHANoB npuBeaeHsl B pasgene 1.

4. MNopsigok kanmbpoBKM BXOOHbLIX aHANOroBbIX CUrHaNoB NpuBeaeH B pasaerne 5.

P

B A L e
T TN

] JPS
© T el

PucyHok 4.4 — NonoxeHue nepemMbl4eK Ha rriame 8xo0o8
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4.7.2 NMopAaoK HACTPOMKM aHarNoroBbIX BbIXOA0B

AHanoroBbii Bbixogq MTP-8 aBnsetcs akTWBHbIM, MO3TOMY ANS €ro nutaHusa He TpebyeTca BHeLUHWUN
WCTOYHUK MOCTOSIHHOIO TOKa.

AHanoroBbIN BbIXO ranbBaHU4ECKN U30MMPOBaH OT APYruX Lenewn perynatopa.

Tabnuuya 4.5 — NonoxeHue rnepemMbI4eK Ha niame rpouyeccopa ans YCMaHOBKU mura aHasioeo8o20o 8bIXOOHO20 cueHara

Twvn BbIXOQHOrO curHana IMonoxeHne nepemblykn JP5 Ha nnaTte npoueccopa
O1 0 MA oo 5 MA [2-4], [7-8]
Ot 0 (4) mA go 20 MA [2-4], [5-6]
OT0B oo 10 B [1-2], [3-4]

B perynatope MTP-8 wnmeeTcss BO3MOXHOCTb MOAKNKOYaTb OAMH AaTyMk TepmonpeobpasoBaTens
COMPOTUBNEHNS fIapasiiesibHo K ABYM U 6onee Bxogam. HacTpamBas BbIXOAHbIE YCTPOWCTBA HA PasnuyHyto Mormky
paboTbl (M rMCTEPE3NC) MOXHO NONYy4MTb Bonee CroXxHble NO CBOEW CTPYKTYpe CUCTEMbI PEryNnMpoBaHus.

Hanpumep:

® TPEXMNO3VLUMOHHbIE PErynATOopbI,

® [BYXMO3NLMOHHbIE PErynAToOpbl yrnpaBfeHns ABYMS HarpeBaTensmu, oauH 6Gonee MOLWHbIA — And
CKOPOCTHOrO HarpeBsa, APYro — MeHee MOLLHbIV AN NaBHOro NoAAepXaHna TemnepaTtypbl 06bekTa,

® [BYXMNO3ULMOHHbIE PErYNATOPLI yNpaBneHns BeHTUNSTopom (oxnagutenem) n TOHom (Harpesatenem) —
noaaepXaHne MMKpoKnumara, KOHAMUMOHNpOBaHue (bonee BbICTPOE U Ka4YeCTBEHHOE perynmpoBaHue).

5 KannbpoBka 1 npoBepkKa perynsitopa

KaJ'II/IGpOBKa perynatopa oCylecTBiaeTca:
e Ha 3aBoge-unsrotosutene npu BbIMyCKe perynaropa
e [lonb3oBaTenem:

- Npun CMeHe Tuna aaTt4vuka,

- Npu 3aMeHe gat4yuka.

5.1 KanubpoBka aHanoroBbIX BXO40B

Mepepn Hayanom kanMbpoBkM HeobxoauMO noAroToBaTh perynsitop. lNMoarotoBka cocTon 3 AByX €TOMOB:
1. B pexume koHcurypauum B ypoBHe HacTponku aHanoroBbix BxogoB(AIN) BeiGepeTn Heobxoanmon Tmn
WwKanbl curHana. YcrtaHoBuTe napameTpbl cooTBeTcTBytowme (ana curHanos 0002-0007 n 0010-0016 atn
napameTpbl YCTaHaBMNAKTCS aBTOMaTUYECKN):
- Tuny aHanorosoro Bxoza [3.00]
- NMonoxeHne geunmmaneHoro pasgenutens [3.03]
- HwxHui npegen pasmaxa wkansi [3.01]
- BepxHun npegen pasmaxa wkansi [3.02]
2. YcTaHOBNEHNs COOTBETCTBYHOLLMX NepemMblvek Ha nnarte Bxogos (cMm. p. 4.10.1)
Mocne noaroToBkK perynsatopa NpovM3BoauM onepauuio KanmbpoBku BbIOpaHHOrO Tuna curHana.

5.1.1 NMopapok kanMbpoBKN YHU(PMLIMPOBaAHHbLIX BXOAOB

1) B pexume koHcurypauum yctaHoBute napametp 12.00 "KanuGpoBka HayanbHOro 3HaveHus Lukarnbl
aHanorosoro Bxopa 1". lMogkntounte Kk ananoroBomy Bxogy Al1 perynatopa MTP-8 00pasuoBbii UCTOYHUK
MOCTOAHHOTO TOKa M YCTAHOBUTE BENWYMHY curHana paBHylo 0 MA (unu 4 mMA) B 3aBMCMMOCTM OT MUCMOMHEHUS
kaHana, cootBeTcTBYOWYI0 0% AnanasoHa.

Bo3MoXxHbI ABa BapraHTa KannbpoBKu:

- py4yHas:. Haxumas knasuwm [A] wnu [V] yctaHoBuTe Ha paucnnee [NTAPAMETP 3HauveHne Al B
TEXHUYECKUX eauHnLax, cooteetcTeytowwee 0%. Haxate knasumwy [¢].

- aemomamudeckasi: yctaHouTe napameTp 12.00. Haxmute knasuwy [¢']. 3HayeHus, BbIBOAMMOE Ha
avcnnen «MAPAMETP», HauyHeT muratb. [pn HaxaTuu knasuumn [O] BKIIOYAEeTCA aBTOMaTuyeckas KanmbpoBka
Hyns, Y4TO COMpOBOXAaeTCcs MuraHvem napametpa mHgukatopoB —AMN” -MAX”. MNpu muranum nHgmkatopos —MN”
—MX” HyXHO nogaTb Ha BXOA CWUrHam KOTOpbI COOTBETCTBYET PEKOMEeHOOBaHHOMY Havany Lwkanbl (CM.p. 5.2) u
HaxaTb knasuwy [¢]. KoadhdmumeHT KanubpoBku Hyns UKCUpyeTCs aBTOMATUYECKU.

2) YcrtaHoBuTb napameTtp 12.01 "KanubpoBka KOHEYHOro 3HaYeHWsi Likanbl aHanoroBoro Bxoga 1".
YctaHoBUTE BenuuMHy curHana pasHylo 5 MA (unu 20 MA) B 3aBMCMMOCTM OT WUCMOSMHEHUSA KaHana,
cooTBeTcTBytOLWYO 100% gnanasoHa.

Haxnmas knasuwn [A] unum [ V] yctaHoBute Ha aucnnee NAPAMETP 3HayeHue B TEXHUYECKNX eanHULaX,
cootetcTaytowee 100%. Haxatb knasuwy [¢].

ABTOMaTVyecKas kanmbpoBka NPON3BOANTCH aHANOMMYHO M.2., C yCTAHOBUBLLMMCS KOHEYHBIM 3HAYEHUEM.

3) Ons 6onee To4HOM kKanNMBpPOBKM kaHana NoBTopuUTe onepauuto 1 n 2 HecKonbKo pas.
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4) Haxatuem knasuwu [U] BepHyTbCA B MEHIO KOHMUrypauuu perynsatopa W Npov3BecTM 3anucb
napameTpoB kannbposku (cm. pasgen 4.9.5), B NpOTUBHOM criydae BBefeHHas uHdopmauns He Byaet coxpaHeHa
Npuv OTKNIOYEHUN NUTaHNSA perynaTopa.

5.1.2 Mpumep kKann6poBku Bxoaa 1 ana Tuna gatumka 0005 TCI 500, W44,=1,391 (MTP-8)

1) YcrtaHoBuTE nepemMblukn Ha nnate BxogoB (cM. p. 4.10.1). B pexume KoHurypauum ycrtaHoBute
napameTp 3.01 "Kog Tvna gatymka", COOTBETCTBYIOLUMIA TUMY MNOAKNIOYAEMOro AaTvumka.

Hanpumep, BbiOpaH koa Tuna gatyumka 0005, yto cootBeTcTBYEeT TUNy gatumka: TCIM 5001, Wqge=1,391
(ocHOBHOE 3HaueHuWe) ¢ Avana3oHoM M3MepsieMbix TemnepaTyp oT -50°C go +650°C u ¢ guanaszoHoOM namepsieMbix
conpoTtuenenuii ot 40,00 Om 8o 166,6150Mm.

2) MopkntoynTb MarasmH conpotmeneHni MCP-63 (MCP-60M nnu aHanornyHeln npubop ¢ aHanormyHbIMm
XapaKkTepucTMKaMm He XyXe ykasaHHbIX) K Bxogy 1 BMECTO MOAKM4YaeMoro gatyuka TepmonpeobpasoBaTtens
CONPOTUBIEHUSA CONACHO CXEME BHELLHWNX COeANHEHWI (CM. npunoxeHve b).

3) Ha marasvHe cOnpoTMBNEHUIA YCTAHOBUTH 3HAYeHWE COMPOTUBMEHWUS ANs BbIOpaHHOro Tuna gartyvka
40,00 Om, COOTBETCTBYlOLLEE HayanbHOMY 3HayeHuo npu kanubposke. Cm. Tabnuuy 5.2.2 pekomeHOyemblix
HayanbHbIX M KOHEYHbIX 3HAYEHWIA CONPOTUBEHNI NPU KanubpoBKe.

4) B pexume KoHdurypauum yctaHoBute napametp 12.00 "KanubpoBka HayanbHOro 3HaveHus Lukanbl
Bxoga 1". Haxumasa knasuwwm [A] vnm [V] yctaHoBute Ha gucnnee MAPAMETP 3HauveHue, coOTBETCTBylOLLEE
TemnepaType Havana Lwkansl npu kanudpoeke "-050.0°C". HaxaTb knaeuwy [¢].

5) YcraHoBuTb napameTp 12.01 "KannbpoBka KOHEYHOro 3Ha4yeHua wkanbl Bxoga 1".

6) Ha marasuHe conpoTMBIEHWI YCTAHOBUTb KOHEYHOE 3HayeHue COMPOTUBMEHUSA Npu kanubposke Ans
BblbpaHHoro Tuna gatuuka 166.615 Om. Cwm. Tabnumuy 5.2.2 pekomeHOyeMbIX HavarnbHbIX U KOHEYHbIX 3HA4YeHWNn
COMNPOTUBINEHMUI MPY KanMbpoBKe.

7) Haxvmas knasuwmn [A] wnn [ V] yctaHoBuTte Ha aucnnee NMAPAMETP 3HauyeHue, COOTBETCTBYHOLLEE
KOHLy LuKasbl npu kanudposke "650.0°C". HaxaTb knasuwy [¢].

8) Ansa 6onee TouHOM KanMBpPOBKM kaHana NOBTOPUTE onepaLumn HECKONbKO pas.

9) ABTOMaTMyecKkas kKanmbpoBKka HayanbHOrO U KOHEYHOrO 3HAYEeHWs LUKanbl NPOM3BOAUTCS aHanorm4yHo
n.2. KanMbpoBKN YHUPNLMPOBAHHBIX BXOAOB.

Heobxodumo nomMHUMB, 4TO Nocne NpoBeAeHNs KannbpoBKn HEO6X0AMMO NPOU3BECTU 3anncb NapaMeTpoB
(ko3achdnLMEHTOB KanMOPOBKM) B 3HEPrOHE3aBMCUMMYHO NaMsATb, B NMPOTUBHOM Criydae BBeAEHHas MHdopmauus He
OyneT coxpaHeHa npuv OTKIIOHYEHUN NUTAHWSA PerynsaTopa.

5.1.3 Kanu6poBKka aHanoroeoro Bxoga Ansi TEPMO3SIeKTpUUYECKUX NpeobpasoBaTenei

[ns TepMonap npu kanubpoBke ycTaHOBUTL TN Tepmonapbl. K knemMMam kanmbprpyemoro aHanoroBoro
BXOAa MOAKMIOYMTL KanmbpaTtop HanpsbkeHus, Hanpumep auddepeHumnanbHbIi BonbTMeTp B1-12 nnu aHanornyHeIn
npubop C aHanormyHblMu xapaktepuctvkamu. [anee kanubpoBaTb KaHanm aHanorM4Ho TepMoMeTpam
COMPOTMBIEHUSA, YCTaHaBMMBas HayvanbHble W KOHEYHble 3HAYEHUS HanpsXeHWIN, KOTOpble COOTBETCTBYIOT
HayanbHOMY U KOHEYHOMY 3HAYEHMIO LIKarnbl BoiGpaHHOM Tepmonapsl (CM. Tabnuuy 5.2.3).

MpumevaHne: ABTOMaTMYecKasi KOpPPEKUMsi XOMOoAHOro cnasi AofbkHa ObiTb oTknodeHa 03.07=0000.
3HauyeHve TemnepaTypbl B peXUMe py4HOW KOppekumm ycTaHoBuTb Ha ypoHe 03.08=000,0.

5.1.4 KoppeKuusa nokasaHuMh gaTuymka TepMoOKoMMNeHcauum

[aTtymk TepMoKkoMneHcaumm (BXog TemrnepaTypHO KOMMEHCALMM XONOAHOro cnasi Tepmonap) yCTaHOBIMEH
Ha TbINIbHOW CTOPOHE peryndaropa.

C nomoubto napameTtpa SYS.07 cmewlaoTcs 3HaveHus, nonyvaemble oT gatymka TKXC. B gaHHoM meHio
LUMpOoBOV AMCNIeln NokasbiBaeT 3Ha4YeHUe TemnepaTypbl, MOMyYeHHOe OT AaTyuka, KOTopoe Npu HeobxoaumocTn
MOXHO OTKOPPEKTMPOBATL C MOMOLLBIO KMaBULL nporpammMupoBaHns A Y.

Hanpumep, ecnu Temnepatypa wusmepsiemon cpeam 40,5°C, a perynsatop nokasbiBaet 41,8°C, TO
Heo6XxoaMMOo 3alTn B NyHKT MeHio SYS.07 u knaeuweri [ V] yMeHbLIMTL 3Ha4YeHus Temnepatypbl ¢ 41,8 no 40,5.
HaxaTb knasuwy noarsepxaeHus [¢] v coxpaHuTb nsmeHeHus (cMm. pasgen 4.9.5).

5.1.5 KoppeKkuusi aHanoroBoro BXogHOro CUrHanoB

Ecnn npyn HeobXoaMMOCTM HaM HY)XHO CKOPPEKTMPOBAaTb BXOAHOM CUrHam HeobGXooumo UCMonb3oBaTb
cnegywwme nyHktel MeHio Cor. [MapameTtp Cor.00 gaeT BO3MOXHOCTb KOPPEKTMPOBATb CaMOM CurHan, a B
napameTtpe Cor.01 BBOAMTCA 3HayeHWe KoacpduumeHTa koppekuun. Mpu cmeHe napameTtpa Cor.00 Ha 3kpaHe
uHaMUMpyeTca 3HadeHne PV=PV+A. [pu cmeHe napametpa Cor.01 Ha 3kpaHe uvHOMUMPYETCS 3HayeHue A
(cMeLLeHne BXOOHOro curHana).

Hanpumep, ecnu ypoBeHb XMAKOCTU B eMKOCT 9,5 MeTpOB MO MokasaHUsIM perynartopa, a MepTBasi 30Ha
ctaHoBuTb 20 cM, TO 3apjaem 3HadeHue napametpa Cor.01=00,20. Ha gucnnee 6yneT MHOMLMPOBATLCS 3HAYEHME
9,7M, KOTOpPOE COOTBETCTBYET NPaBUIbHOMY YPOBHIO.
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5.2 Tunbl AaTYUKOB M peKoMeHAyeMble npeaenbl KanMépoBKU

Tabnuya 5.2.1 — Tunbl mMOoK08bIX 0am4uKo8 U pekomeHAyemble rpedesibl Karnubposku

Kon Tun BXogHoOro PekomeHayembI avana3oH
MpumeyvaHue
BXoaa aHanoroBoro cCUrHana KanmbpoBK/U BXOAOB
O1 0 MA oo 5 MA CM. 3aMevaHns NpMBeAEHHbIE HUXE
OT1 0 MA oo 20 MA
OT1 4 mA go 20 MA o
0000 OT 0B 0 10 B 0-100 %
OT0Bpono1B
Ot OmB go 75mB
0001 KsagpaTuuHas (Bxop kanubpyeTca Kak NMHEHbIN, 3aTeM
yCTaHaBNMBaeTCs KBagpaTuyHas Wwkana)
(Bxop kannbpyeTcs Kak NMHENHbIN, 3aTeM
0008 ”MHeapM?’OBaHHaﬂ yCTaHaBMBaeTCA JinHeapmn3oBaHHasA IJJKaﬂa)

Tabnuya 5.2.2 - Tunbl dam4ukos mepMoMempos ConpomueneHus U pekomeHdyemble npedesisl KanubposKu

MpepenbHbIe 3Ha4YeHUs
. M3mepsieMbIX
Kon Tun FpapynpoBo4Hasn PekomMmeHayeMbIn p,uanaosoH CONpOTUBNEHNI NPy
Bxona [aTyvka | xapaktepuctuka n HCX KanubpoBku Bxoaos, ‘C KanuGpoBKe perynsiTopa
RHa4y.kanub6p | RKOH.kanu6p
0002 TCM 50M, W100=1,428 (ocH.) Ot muHyc 50,0 °C go 200,0 °C 39,225 92,775
0003 TCM 100M, W100=1,428 (ocH.) | Ot muHyc 50,0 °C go 200,0 °C 78,450 185,550
0004 TCM rp.23, Wi00=1,426 OT1 muHyc 50,0 °C go 200,0 °C 41,710 98,156
TCM 5001, W100=1,391 (ocH.) OT muHyc 50,0 °C go 650,0 °C
0005 P50 | a=0,00390, 0,00392 40,000 166,615
TCN 10001, W100=1,391 (ocH.) OT1 muHyc 50,0 °C go 650,0 °C
0006 PH100 | a = 0,00390, 0,00392 80,000 333,23
0007 TCIN rp.21, Wip0=1,391 OT1 muHyc 50,0 °C go 650,0 °C 36,800 153,300

Tabnuuya 5.2.3 - Tunbl dam4ukos mepmonap U pekoMeHOyembie npederibl Kanubposku

Kon PekomeHayembIn 3HavyeHUs HanpskeHUsi Npu KanubpoBke
Twvn gaTymka AnanasoH KanubépoBKu perynstopa
BXoAa .
Bxogos, 'C UHay.kanuop. UKOH.Kanuop.

0010 Tepmonapa TXK (J) Ot 0°C pgo nntoc 1100°C 0 mB 63,792 B
0011 Tepmonapa TXK (L) Ot 0°C po nntoc 800°C 0 mB 66,44 mB
0012 Tepmonapa TXKH (E) Ot 0°C go nntoc 850°C 0 mB 64,922 vB
0013 Tepmonapa TXA (K) Ot 0°C go nntoc 1300°C 0 mB 52,41 mB
0014 Tepmonapa TIM10 (S) Ot 0°C pgo nntoc 1600°C 0 mB 16,777 B
0015 Tepmonapa TIMP (B) Ot 0°C pgo nntoc 1800°C 0 mB 13,591 mB
0016 Tepmonapa TBP (A-1) Ot 0°C pgo nntoc 2500°C 0 mB 33,647 mB

3AMEYAHUSA 110 OINEPALIUSIM KAJIMBPOBKU

B npouecce py4Hon kannbpoBku He TpebyeTcs TOYHOrO paBEHCTBA CUrHANoOB Ha4arbHOMO M KOHEYHOro
3HayeHus avanasoHa kanubpoBku cornacHo Tabnuue 5.2.2 (0% n 100% puanasoHa). JonyckaeTcsi npoBoauTb
PY4HYt0 KanubpoBKy ANl BXOOHbLIX CUTHANOB B Havarne u B KOHLe PEKOMEHOYEMOro AuanasoHa kanMbpoBOK BXOLOB.
Hanpumep, MOXHO NPOBOAMTE PYyYHYIO KanubpoBKy AN BXOAHbIX curHanos 2% v 98% auanasoHa. BaxHo nuwb 1o,
YTOObI MO UMGPPOBOMY MHOUKATOPY YCTAHOBUTH 3HAYEHME, MakCUManbHO GriM3Koe K YCTAHOBMEHHOMY 3HaYEeHMUHO
BXOJHOro curHana.

[Ona noBbIWEHNS TOYHOCTU WU3MEPEHMST BXOAHBLIX aHANOrOBbIX CUrHaroB, AOMYCKAETCsl KanvmbpoBKy
npov3BOANTb ANs1 BCEM Lienu npeobpas3oBaHns cUrHana ¢ y4eToM BTOPMYHBLIX MpeobpasoBartenen curHanos. YTo
BMOCNEACTBUM MOXKET YNy4LUMTb NPOLECC YrNpaBrneHusl.

Hanpumep, ans BxogHowm uenu: damyuk — npeobpasosamerns — peaynsimop MTP-8 nctouyHuk obpasuoBoro
CcurHana nopgkrnoyaeTcst BMECTO AaTtyumka, a onepauusi KanmbpoBKU BXOAHOIO CUrHana npousBOAMTCS Ha perynstope
MTP-8.

5.3 KanubpoBka aHanoroBoro Bbixoga

Mepen Havanom kanMBpOBKM aHaNoroBoro BbIxoda HeobxoAMMO NPUMBECTUM B COOTBETCTBME MONOXEHUe
nepemMblYK1 Ha MOAyfie aHasnoroBoro BbIXofa (YCTAHOBIIEHHOM BHYTPU perynsatopa). Twunbl BbIXOAHbLIX CUrHanoBs u
NonoXeHne nepemMblyku NnpuBeaeHsl B Tabnuue 4.5.

YpoBeHb kannbpoBKKM aHanoroBoro Bbixoda MMeeT Tpu napameTpa. Mapametp CALO.00 ucnonb3ayetcs
ANs HAMKauMn aHanorosoro BeixoAa B %. Ecnu perynatop MTP-8 HaxoauTcs B py4HOM pexume, TO B 3TOM MyHKTe
MOXHO TaKke NPOU3BOAUTb M3MEHEHUSI COCTOSIHUSA aHanorosoro Beixoga AO.
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MyHktel CALO.01 1 CALO.02 wucnonb3yloTcs AN KanvbpoBKM Ha4vanbHOMO U KOHEYHOro 3HayeHus
aHanoroeoro BbixoAa. Mopsiaok kanMbpoBKK CreayoLLmi:

1. MogkntounTe K aHanoroBoMy Bbixogdy AO perynatopa MTP-8 o6pasuoBbii nsmeputenbHbin npubop -
MunnnaMmnepMeTp NOCTOAHHOIO TOKa.

2. B pexume koHdurypaumm yctaHosuTe napametp 01 "KanubpoBka HavanbHOro 3HayeHWs aHanoroBoro
Bbixoga AQ".

3. Haxumaa knasuwmn [A] vnn [V] ycTaHOBUTE BENUYMHY BLIXOAHOIO CUrHamna no munnuamnepmeTpy
paBHyto 0 MA (nnu 4 mA), cooTBeTcTByoLyo 0% AnanasoHa, B 3aBUCUMOCTU OT Tna curHana.

4. Haxatb knasuwy [¢].

5. YcTtaHoBuTb napameTtp 02 "KannbpoBka KOHEYHOro 3Ha4YeHUss aHanorosoro Bbixoga AQ"

6. Haxumas knasuwmn [A] vnu [V] ycTaHOBUTE BENUYMHY BBLIXOAHOMO CUrHana no MunnuamnepmeTpy
paBHyto 5 MA (1unu 20 mA), cooTeTcTByoWYyo 100% Ananas3oHa, B 3aBUCUMOCTY OT TvNa curHana.

7. HaxaTtb knasuwy [¢'].

8. ABTOoMaTnyecku yctaHosutcs napameTp 00 "Tect aHanorosoro Beixoga AO".

9. Haxmute knasuwy [&].

Heo6x00umMo noOMHUMBL, 4TO TOCrie MpoBedeHUs KanuMbpoBKM HeoGXoOAMMO MNPOM3BECTM 3anucb
napamMeTpoB B 3HEProHe3aBNCUMYH NamsATb (CM. pasgen 4.6.5), B NpOTUBHOM cllyyae BBeAeHHasi MHopMauus He
ByaeT coxpaHeHa Mnpu OTKMIOYEHUI NMUTAHUS perynstopa.

6 TexHn4yeckoe obcnyxuBaHue

6.1 O6wme ykasaHuA

TexHUYecKoe obcnyXMBaHue 3aKno4yaeTcsi B NpoBeAEHUM paboT NO KOHTPOSO TEXHUYECKOTO COCTOSIHUA U
nocreaylowemMy YCTpaHEHUIO HEOOCTaTKOB, BbISIBMEHHbIX B MpoLecce KOHTPOns;  npodunakTuyeckomy
OGCJ‘Iy)KI/IBaHVIPO, BbINONTHAEMOMY C yCTaHOBHeHHOVI nepnoan4yHOCTbio, ANUTENbHOCTBIO N B onpeaernieHHOM nopsake;
YCTPAHEHUI0 OTKa30B, BbIMO/IHEHNE KOTOPbIX BO3MOXHO CUIaMu nepcoHana, BbINONIHAKLWEro TexHn4yeckoe
obcnyxunBaHue.

6.2 Mepbl 6e3onacHocTH

MpeHebOpexxeHne MepamMmu NPefOCTOPOXKHOCTU U NpaBuiaMy 3KCNyaTauun MOXeT cTaTb NMPUYMHON
TpaBMUPOBAHUA NepcoHana unu noepexaeHua obopyaosaHus!

[Ona obecneyeHuss 6e30NacHOro MCMNosib30BaHWUsi 0GOPYAOBAHUA HEYKOCHUTENbHO BbINONHANTE
yKa3aHusi faHHOM rnasbil!

6.2.1 Bmgom onacHoctn npu pabote ¢ MTP-8 ecTb nopaxarlee OeNCTBUE IIEKTPUYECKOrO TOKa.
NCTOYHMKOM ONacHOCTM €CTb TOKOBEAYLLME YacTu, KOTOPblE HAaXOAATCH NOA HaMPSXKEHNEM.

6.2.2 K oakcnnyatauumn perynatopa AONyckalTCs nuua, MMelowue paspelleHue nns pabotel B
aneKkTpoycTaHoBKax HanpsbkeHvem o 1000 B 1 ndyumnslume pykoBoACTBO MO 3KCNyatauum B NOMIHOM obbeme.

6.2.3 Okcnnyatauus perynstopa paspellaeTcs Npu HanuymmM MHCTPYKUMM MO TexHuke 6esonacHocTw,
YTBEPXKAEHHOW NpeanpuaTuemM-noTpebutenemM B YCTAHOBNEHHOM MOPSiAKE W yyuTbiBawOLWeEn cneunduky
NPUMEHEHNs1 perynsiTtopa Ha KOHKpPeTHOM obbekte. [py MOHTaxe, Hanagke W 3Kcnnyatauum Heobxoaumo
pykosogcTteoBaTbcs JHAOI 0.00-1.21 pasgen 2, 4.

6.2.4 Bce MOHTaxHble W npodunakTnyeckme paboTbl [OIMKHbI MNPOBOAUTLCA MPU  OTKIIOYEHHOM
3NeKTPONUTaHUN.

6.2.5 lNMpn pasbopke perynsaTopa Ans yCTpaHEHWs HeucrnpaBHOCTEN Npubop AOMKEH ObiTb OTKMHOYEH OT
CeTW ANEeKTPONUTaHUS.

7 XpaHeHune u TpaHCNopTUpPOBaHue

7.1 YcnoBuAa xpaHeHus perynsitopa

7.1.1 Cpok xpaHeHus B NoTpebuTenbckon Tape - He 6onblue 1 roga.

7.1.2 Perynatop [OOMKEH XPaHUTbCA B CYXOM W BEHTUNMPYEMOM MOMELLEHUM NpU TemnepaTtype
okpyxatowero Bosgyxa otr MuHyc 40 °C go nmoc 70 °C u oTHocuTenbHon BnaxHoctn oT 30 go 80 % (6e3
KoHAeHcauuun Bnaru). [laHHble TpeboBaHusA ABRSTCS PEKOMEHAYEMbIMMU.

7.1.3 Bo3gyx B NoOMeLLleHUN He [OShKeH copepaTtb MbliM U MPUMECcKH arpeccuBHbIX NapoB WU rasos,
BbI3bIBaOLLMX KOPPO3MIO (B YACTHOCTYU: ra3oB, coaepKallux CEPHUCTbIE COeAUHEHNS U aMMUaK).
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7.1.4 B npouecce XpaHeHVsl WNKU JKCrnyaTauuu He Knaaute Tsbkenble NpeameTsl Ha mnpuGop 1 He
nofABepraiTe €ero HWKakoMy MEXaHU4YecKOMY BO3[ENCTBUIO, Tak KaK YCTPOWCTBO MOXET AedOpMUpOoBaThCs M
nospeauTLCA.

7.2 YcnoBuAa TpaHCNOPTUPOBaHUA perynsatopa

7.2.1 TpaHcnopTUpOBaHMe perynaropa B ynakoBKe MNpeanpuaTUs-u3roToBUTENS OCYLLECTBNSAETCS BCEMMU
BMAaMM TpaHcnopTa B KPbITbIX TPAHCMOPTHBLIX CPeACTBaX. TpaHCnopTMpOBaHME caMorneTammn JOIMKHO BbINOMHATLCSA
TONbKO B OTanNnnBaeMbIX repMeTU3MPOBaHHbIX OTCEKaXx.

7.2.2 Perynatop [OMMKeH TpaHCMOPTMPOBATbLCH B KIIUMATUYECKMX YCIOBUSIX, KOTOPble COOTBETCTBYIOT
ycnosusim xpaHeHus 5 cornacHo TOCT 15150, Ho npu gaBneHun He HUXe 35,6 klMa n TemnepaType He HUKE MUHYC
40 °C unu B ycnoBusix 3 Npy MOPCKMX NepeBo3Kax.

7.2.3 Bo BpeMs norpy3o-pas3rpy304HbiX paboT 1M TPaHCMOPTUPOBaHWM 3anakoBaHHbIN Npubop He AOImKeH
noaBepratbCs peskMM yaapaM W BRUSHUIO aTMOcdepHbIX ocagkoB. Cnocob pasmelleHnss Ha TpaHCMOPTHOM
cpeacTBe AOIMKEH UCKMYaTh NepemeLleHne perynsaropa.

7.2.4 MNepep pacnakoBbiBAHMEM NOCME TPaHCMOPTMPOBAHUA NpK OTpULATENbHON TemnepaTtype perynsrop
HeobxoaMMo BblaepXaTb B TeyeHne 3 4acoB B ycrnoBusax xpaHenust 1 cornacHo FOCT 15150.

8 NapaHTM usrotoBuTens

8.1 MNpounsBoauTenb rapaHTMpyeT COOTBETCTBUE perynaropa TexHudeckum ycrosusim TY Y 33.2-13647695-
001:2006. MNpwn He cobniogeHnn notpebutenem TpeboBaHUA YCNOBWUIA TPAHCMOPTMPOBAHUSA, XPaHEHWS, MOHTaxa,
Hanagkv n aKcnnyatauun, ykasaHHbIX B HACTOSILLEM PYKOBOACTBE, NOTPEOUTENb NMLIAeTCsi NpaBa Ha rapaHTuio.

8.2 lapaHTUMHBIA CpOK 3KcnnyaTaumu - 5 neT co AHA OTrPy3kM perynatopa. [apaHTURHBIA  CPOK
3KCnnyaTauun perynstopoB, KOTOpble MOCTaBMATCA Ha 3KCMOpT - 18 MecsLeB co OHS NpocrnefoBaHus UX Yepes
rocyapCTBEHHY rpaHuLy YKpauvHbl.

8.3 Mo pgoroBopeHHOCTK € NoTpebuTenem npeanpuaTUe-M3roTOBUTENb OCYLLECTBNSET nocrnerapaHTUiiHoe
TEXHUYECKOE OBCNyXMBaHWE, TEXHUYECKYID MOAAEPXKKY W TEXHWYECKME KOHCynbTauuu MO BCEM BuAam CBOEW

NpoAyKUUU.
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NMPUNOXEHUA

NMpunoxeHune A — NabaputHbie U NnpucoeanHNTENbHbIE
pasmepbl

Pa3mepbi uHOukamopoe (ducnees): MAPAMETP, KAHAIJI:
10

H-

-
JuC

Bud Bud Bud
c3adu c6oky crepedu
um
— = COlLas
— = 90 1 96 %9,
o — QO3
O QO9@®
189 max
|
190 max (MoHmMaxkHasi 2ny6uHa) 96

PekomeHdyemasi monuwjuHa
wuma om 1 8o 5 mm.

PucyHok A.1 - MabapumHbie u npucoeduHUMmMersibHbIe pa3mepbl

Pa3zmemka omeepcmul Ha wjume:

! 150 min

150 min|

92 +0,8

PucyHok A.2 - Pasmemka omeepcmull Ha wume
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NMpunoxeHune b - NogkntoyeHue perynsatTopa. Cxembl
BHELWHNX COeAUHEHUH

Mpunoxenune B.1 Cxe

Ma BHelWHUX coeanHeHnun perynstopa MTP-8
* X
TR A KKB3
6a3oBoi Mogenu 87 max
—2
5 R AHanorosbii
KKB3 5 ™ BLixon AO
moayns
paciuupenns
1] +1 9 17 x
2| +2 0 8 E
< & 3| +13 11 19 3
4| +4 2 0
5| +5 3 21
6| +6 4
7| 47 5 3
8| +8 6 4
+ .
L_*m
&/ curvan
;”/ 1 T Ti
’,f’ S
o 141 max >
P
/
/
/
/
V4
’
’
/
!
|
" BHELIHWIA UCTOYHNK
1 nuTaxus
i =24 B, 160 MA
|
i
| onto- o X
! cumucTop . -4 E
i b &
| TBEpAO- l w 8
! TenbHoe
1 pene
H mexaHu-
“ “eckoe
\
il

pene

— —\
DO1 D02

—— —— )
DO3 DO4 DO5 DO6 DO7 DO8
AuckpetHbie Bbixoasl DO1-DO8

\ H1-H8 - P P sbixonos DO1-DO8
A H9 - uHgukaTop noaaum nutanus =24 B cxem [AVCKPETHBLIMU Bb.

\

\\

\\

BHeLWH I MCTOYHMK

nuTannsa =24 B

MuTtaHue BHEeLWHUX
uenen =24 B

PucyHok b.1 - [ModknrodeHue KnemmHo-6r1o4HbIx coeduHumenel Kb3-24-17, KB3-30P(C,K)-11, Kb3-16-14 k peaynsimopy MTP-8
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MpunoxeHune B.2 Cxema pacnavMky Kabens KNeMMHO-OMOYHbLIX coeauHUTENnewn
Kb3-25-11, Kb3-28P(C,K)-11 a Takxe BHelLUHUe CUrHanbl perynsropa
KMTP-8

Ha KB3-24-17 m
ymepauvsi | Hasnauenune
KOHTakToB KOHTaKTOB
P1A B pasbeme B pasbeme
IDC-10G DI-37F DBR-37M
1 1 +11
2 20 +12
3 2 +13
4 21 +14
5 3 +15
6 22 +16
7 4 +7
8 23 +18
9
10
Ha KB3-16-14,
KB3-30(P.C K)-11
P2A P1B
IDC-16G IDC-16G

1 5 +U1 1 12 DO1
2 24 +U2 2 31 DO2
3 6 +U3 3 13 DO3
4 25 +U4 4 32 DO4
5 7 +U5 5 14 DO5
6 26 +U6 6 33 DO6
7 8 +U7 7 15 DO7
8 27 +U8 8 34 DO8
9 9 GND 9 16 TXA+
10 28 -AO 10 35 TXB-
11 10 +AO 11 17 TERM
12 29 +5V 12 36 RGND
13 1 TMPF 13
14 30 AGND 14 37 -24V
15 15
16 16

PucyHok b.2 - Cxema pacnaliku kabernsi kKneMMHO-61104HbIx coeduHumenel Kb3-24-17, K63-30(P,C,K)-11, K63-16-14

MpunoxeHune b.3 BHewHWe Luenu KNeMMHO-6JTI04HbIX coeauHuTernen 6asoBomn
mMoaenu

MpunoxeHue B.3.1 MoaknoyeHne aHaNoOroBbIX BXOAOB

MonoxeHne nepembidyek Ha KB3-24-17 (KB3-29P-01, KB3-29K-01, KB3-29C-01) AnA HACTPOMKM pasnmnyHbIX
TMMNOB BXOAHbIX CUrHanNoB nNpuBeAeHo B Tabnuue 4.4 n nsobpaxeHo Ha pucyHke 4.5 (ctp.31).

AHanoroBble BX0oAbl COEMHEHbI B Ipynny ¥ ranbBaHWYECKN U30NUPOBaHbI OT APYrMX BXOAOB U OCTanbHbIX
uenen.

MpunoxeHue B.3.2 NogkniovyeHne AUCKPETHbIX BXOAOB

Kaxabli AUCKPETHbIN BXO, ranbBaHNYeCKM M30NMPOBaH OT APYrMX OAMCKPETHbIX BXOOOB W APYrMX Lenewn
KOHTponnepa.
[ns nuTaHnsa AMCKPeTHbIX BXOAOB (AaTuYnkoB) TpebyeTcs BHELHee HanpshkeHne 24 B NnOCTOSHHOTO ToKa.

MpunoxeHue B6.3.3 NoagkniovyeHne aHanoroBbIX BbIXOAOB

AHanoroBbIfi BbiIxoa 6a30BoOM MOAENN KOHTpoOINsepa SBMSEeTCA akTUBHbIM, MO3TOMY ANS €ro NUTaHus He
TpebyeTcs BHELUHUI UCTOYHMK 24 B NOCTOSIHHOrO TOKa.

AHanoroBbI BbIXOA raribBaHUYeCKN M30NMPOBaH OT APYrvX Liernen KoHTponnepa.

MonoxeHne nepemblyek Ha Kb3-16-14 (KB3-30P-114ns HacTpovikmn pa3nuyHbIX TUMOB BbIXOAHbLIX CUrHaNoB
npveeaeHo B Tabnuue 4.5 n n3obpaxeHo Ha pucyHke 4.5 (cTp.31).

MpunoxeHue b.3.4 NoakntovyeHne AUCKPETHbLIX BbIXOO0B

[na OUCKPETHbIX BbIXOAOB, BLIMOJNIHEHHbLIX B BMAe perne, nornyeckuin "0" cOOTBETCTBYET PaA30OMKHYTOMY
MOMOXEHMNIO KOHTAKTOB, YKa3aHHbIX Ha PUCYHKe, a norudeckas "1" - 3aMKHYTOMY COCTOSIHMIO BbIXOAHbLIX KOHTaKTOB
pene COM u NO.

[ns AUCKPETHBIX BbIXOAOB, BLIMOMIHEHHBLIX B BUAE OMNTOCUMUCTOPOB CO BCTPOEHHBLIM AETEKTOPOM HYNEBOro
HanpsbkeHus dasbl, nornyeckui "0" COOTBETCTBYET 3aKpPbITOMY COCTOSIHWMIO CUMMMUCTOpa, a norudeckas "1" —
OTKPbLITOMY COCTOSIHUIO.

Kaxgbl ONCKPETHbLIN BbIXO[, raribBaHN4eCcKu U30NMpoBaH OT APYIUX AUCKPETHbLIX BbIXOA0B M APYrUX Lenemn
KOHTponnepa.

MopkniodyeHne ONCKPETHbIX pPenevHbIX, ONTOCUMUCTOPHLIX BbIXOAOB W BbIXOAOB, BbIMOMHEHHLIX B BuAae
TBEpAOTeNbHbIX perne ¢ NOMOLLbI KneMMmHo-6noyHoro coeamHuTens KB3-30(P,C,K)-11 npuBegeHo B Ha pucyHke
B.3.1. MopgkntoyeHne ANCKPETHBLIX TPAH3UCTOPHbIX BLIXOAOB C NMOMOLLLIO KNeMMHO-6104Horo coeaunHutens Kb3-16-
14 npusegeHo Ha pucyHke b5.3.2.
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Muranue cxem
ynpasnexua
AVCKPETHBIMU
BLIXOAAMM

OntocumucTop

TeepaoTenbHoe
pene

MexaHuyeckoe
pene

=
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PucyHok b.3.1 — NodknoyeHue OUCKpemHbIX 8b1X0008 C MOMOWbI0 KrieMMHo-6r104Ho20 coeduHumensi Kb3-30P(C,K)-11

1. Ha pucyHke ycrnoBHO nokasaHO pacrornoXeHUe N HasHayYeHne 3aMbIKaloLMX KOHTaKTOB BbIXOOHbIX pene
kaHanos DO1-DOS8.

2. KoHTakTbl BbIXOAHbIX perne (TBepAoTenbHbIX perne) ykasaHbl B MOSIOKEHWM "BbIKIOYEHO", Unn npu
06eCTOYEHHON CXEME yNpaBreHns pene.

3. Hencnonb3ayemblie knemmbl KneMMHO-61T04HOTO COeAUHUTENS HE NOAKIoYaTh.

4. MakcumarnbHoe notpebneHne (Cxem ynpaBneHns) NATU BKITOYEHHbIX KaHaNoB OT BHELUHEro UCTOYHMKa
NOCTOSAHHOIO ToKa 24B — 160mA.

5. HanpsikeHne BHELIHEro NCTOYHMKA NUTaHUs - HecTabununsmpoBaHHoe, (20-28) B nocTosiHHOroO Toka.

6. Mapa OUCKpeTHbIX BbIXOA0B MOXET MCMOMHATL POSib OAHOMO MMMNYNbCHOrO Bbixoaa (b—M).

VD
------- Kheeeon
+Ru1- [T DO
+R%- 7] poz =
&% I3 pos H
+Rud - IT DO4 »-]_
+25- TS| pos -
+86- 16| Dos -H
+&0- 7] por b
&% T8 | pos H
13 |
. na ey
Obumit KB3-16-14
Harpysok /

BHewWwHWiA NCTOYHMK
nutanus =24 B

PucyHok b.3.2 — NodkntoyeHue OUcKpemHbIx 8b1Xx0008 € MOMOWbH KIeMMHO-6r104H020 coeduHumensi Kb3-16-14

1. OnckpeTHble BbIXoAbl 06beanHEHbI B O4HY rpynny n3 8-mv BbIXOOOB.

2. BbIxogbl ranbBaHU4eCcK/ N30NMPOBaHbI OT APYrnX Lienen KoHTponnepa.

3. Bbixoapl MmMeloT 06LLyl0 TOYKY M BbIMOMHEHbI B BUAE NacCUBHBLIX TPAH3UCTOPHBIX KIOYEN C OTKPbIThIM
KONNeKTopom u obwmm amutTepom. Jlornyeckomy "0" cooTBeTCTBYET pa3oMKHyToe, a norudeckon "1" - samkHyTOE
COCTOSIHME Krltova.

4. ns nuTaHns OMCKPETHbIX Harpy3ok TpebyeTcs BHelHee HecTabunuanpoBaHHOe Hanpsbkenve 24 B
MOCTOSIHHOIO TOKa.

5. Bce puckpeTHble BbIXOAbl MOFYT MUTaATbCA OT OQHOTO WCTOMHMKA, OAHAKO, €CN MOLHOCTU 3TOro
NCTOYHMKa He XBaTaeT, MPUMEHSIETCS HECKOMbKO MCTOYHUKOB NUTAHUS.

6. Kaxxgasa napa ANCKPETHBIX BLIXOAOB MOXET UCMOMHATL POSb OAHOIO MMMYSbCHOIO BbIXOAA.
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B.3.4.1 PekomeHAaLMM Nno NoAKMOYeHUI0 peneiHbIX BbLIXOO40B

B uenax nepemMeHHOro Toka ANs MOAKMIOYEHWUS MHOYKTUBHBIX Harpy3ok K AWCKPETHOMY pereHoMy
BbIXOHOMY CUrHany pekomeHayeTcs ucnonb3osatb RC-gemMnoupyoLLyto Lemnouyky.

Mpumep Takow cxembl n3obpaxeH Ha pucyHke b5.3.3.

PekomeHayeTca ansi uenen nepeMeHHoro toka HanpskeHunem 220 B Bmecto RC-uenoykm Mcnonb3oBaTb
Bapuctop CH2-1 Ha HanpsikeHue 420 B. [MpumeHeHve BapucTopa NO3BOMsieT NPefoTBPaTUTL HE TOMbKO
WHAYKTVBHbIE HABOOKM, HO M noracuTb Gonblune BCMECKU CUrHana, BO3HMKAIOLIME B CUIOBbIX LeNsiX NMUTaHWUs oT
apyroro obopyanoBaHus.

MexaHu4eckoe
pene

G

RH — Harpy3ka;

G — UCTOYHMK NUTAHUSA NEPEMEHHOTO TOKa;
C1 — koHgeHcaTtop, 022 mk®, 600 B;

R1 — pesuctop 100 Om, 0,5 BT.

PucyHok b.3.3 — Cxema nodknoyeHusi UHOYKMUBHOU Haz2py3Ku K OUCKPDEMHOMY pesielHOMY 8bIXOOHOMY cuaHaiy
b5.3.4.2 PekomeHAaauMm no NOAKMOYEHUIO MaNIOMOLLHbIX ONTOCMMUCTOPOB

ManomoLHble  ONTOCMMMUCTOPbI  MpedHas3HaYeHbl Ans  KOMMyTauuu Lene nepemMeHHOro  Toka.
OnTocumucTopbl 06ecneyYnBaloT rarlbBaHUYECKYHO M30NALMIO YNPaBRSIOWNX Lienen oT CUMNOBbIX U HENOCPEACTBEHHO
yNpaBnsoT MOLLHBIMA CUIOBbIMU 3fIEMEHTAMMU - MOJYNPOBOOHUKOBBIMM CUMWCTOPaMM, KOTOPblE OTKPbIBAOTCS
UMMYNbCOM TOKa OTpuuaTtenbHOW nonspHocTh. MamnoMollHble ONTOCMMWCTOPbI MOFYT TakkKe YynpaBnsATb Mapon
BCTPEYHO-NapannenbHO BKMOYEHHbIX TUPUCTOPOB.

K ogHoMy ManomoLiHOMY ONTOCMMMWUCTOPHOMY BbIXOZY MOXET MOAKMYATbCS TONMbKO OOWH BHELLHWNA
CYMWCTOP UIK 0Ha napa BCTPeYHO-NapanienbHO BKIMOYEHHbIX TUPUCTOPOB.

VIMNynbCHBIA BbIXOQHOW TOK MarnoMOLLHOTO OMTOCUMMUCTOpPa MoXeT gocturate 1 A, HO TOMbKO B MOMEHT
BKIMHOYEHMST BHELLUHEro CMMUCTOpa (MNM napbl TUPUCTOPOB), MOSTOMY HENb3A MCMOMb30BaTb 3TOT BbIXOA Kak
penemnHbI, Harpyxasi ero NOCTOSAHHOW Harpy3koi. [Npu NoaKMYeHUN BHELHUX CMMUCTOPOB criedyeT y4uTbiBaTb
orpaHuyeHne No ynpaensioLemMy BbIXOAHOMY TOKY MariOMOLLHOIO BbIXOQHOrO ONTOCMMUCTOPA.

Kaxabli BbIXOLHOW ONTOCMMUCTOP C BHELUHUM MOLLHBIM CMMMUCTOPOM (MMM Napol TUPUCTOPOB) MOXET
ObITb nogkntoveH k nwobon dase (A, B unu C). Kaxabll BbIXOLHOW ONTOCUMUCTOP WMMEET CBOW BCTPOEHHbIN
[ETEKTOP HYNEBOro HanpsKeHust ¢asbl, KOTOpbIA MO3BONSAET BKMOYATb HAarpysky TOMbKO MPU MUHWMAarbHOM
HanpsPKeHUM Ha Hel.

PekomeHayemasi cxema noAKmioYeHMs BHELLHUX CUMUCTOPOB M Harpy3ok npueegeHa Ha pucyHke b.3.4.

KB3-30P-11
R1 FuU1

g e
1 L
] R3
= N/

~220%

C1

| T e
By S T

rae, VS1 — BHELWHWI CMMUCTOP, YCTAHOBNEHHbIN HAa pagnaTop;
R1 — pe3nctop MJ1T-1-360 OM-5%, gonyckaembin gnanasoH 200...390 Owm;
R2 — pe3nctop MJ1T-1-330 Om-5%, gonyckaembin gnanasoH 200...390 Owm;
R3 — pesuctop MJ1T-1-39 Om-5%, gonyckaembin ananasoH 33...68 Owm;
C1 — koHaeHcaTop K73-17-630B-0,01 Mk®-10%, gonyckaembin guanasoH 0,01...0,1 MkD;
RH — pe3ncTuBHas Harpyska;
FU1 —nnaBkui npegoxpaHnTens.
PucyHok b.3.4 — Cxema rnodKoyeHus1 8HeWHe20 cumucmopa

B.3.4.3 PekomeHAauum no NoAgKno4YeHU0 TPAH3UCTOPHbIX BbIXOA0B

Mpu noaknioYeHUn WHAOYKTUBHBLIX Harpy3ok (perne, nyckaTenu, KOHTaKTOpbl, ConeHouabl U T.M.) K
OVCKPETHBLIM TPaH3MCTOPHLIM BbIX04aM KOHTpOMnepa, Bo n3bexaHue BbIXO4a U3 CTPOSi BbIXOAHOMO TpaH3McTopa us-
3a OonbLIOro TOKa CaMOWHAYKUMW, napannenbHo Harpyske (obmoTke pene) HeobGxoaMMO YycTaHaBnuBaTb
6nokvpytowmii auoa VD — cm. pucyHok B.4. BHelHWn guon ycTaHaBnMBaTb Ha KaXOoM KaHare, K KOTOPOMY
NoAKIoYEHA NHOYKTUBHAS Harpyska.

Tun yctaHaenuBaemoro anoga K209, KO258, 1N4004...1N4007 wnu aHanorum4yHblA, pacCYMTaHHbIA Ha
obpaTHoe HanpsxxeHre 100 B, npsimon Tok 0.5 A.
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MpunoxeHue B.3.5 NMoaknioveHne nHTepdenca

BNn-485 AnuHa nuHuK ceasm ae 1200 M
R2 |a+f) RS-485 R1
e [ \ 4 DI T
B-| ! Y
RGND J \/</ W Lo
L J
A+ B A+ B- A+ B- A+ B- A+ B-
MpeobpazoBarens 01 02 03 - A0 %2 20 .
nHTEpdelicos kst | ICTPONCTE MIHK-52H
RS-232/RS-485 MUK-121 MHK-112 MWK-12

PucyHok b.3.5 - OpaaHu3ayusi uHmepgelicHoU c8513U MeX0y KOMIMbIOMEPOM U pezynsmopamu

1. K komnbloTepy MOXeT ObITb MOAKMOYEHO A0 32 perynaTtopoB, BKM4Yas npeobpasoBaTenb MHTepdencoB
Blr-485 (Br-52).

2. Obwasa anvHa kabenbHOM NUHUK CBA3W He JOoIMKHa npeBbiwaTh 1200 M.

3. B kayecTBe kabenbHOW NUHUKU CBA3M NPEeaNOoYTUTENBHO NCMNOMNb30BaTh KPAHNPOBAHHYIO BUTYIO Napy.

4. [InnHa otBeTBNEHUI Lo AOMKHA BbITb KAk MOXXHO MEHbLLEN.

5. K nHTepdencHbiM BXxogam perynsatopoB, pacrofioXXeHHbIM B KPaWHUX TOYKaX COEOUHUTENBHOW MUHUK
Heo6X0AMMO NOAKMIYUTL [Ba TepMuHarnbHbIM pesucTopa conpotuBneHnem 120 Om (R1 u R2). MogkntoveHne
pesucTtopoB k perynatopam NeNe 01 — 30 He Tpebyetcsa. NogknioyeHne TepMuHanbHbIX Pe3ncTopoB B 6roke
npeobpasoBaHus wuHTepdernicos bIN-485 (BrNA-52) — cm. B P3O Ha BIMNW-485 (BrNWU-52). TNogknioyeHue
TepMuHanbHbix pe3uctopoB B MTP-8 — cm. puc. B.1 (cTp. 38).

lMpumeyaHusi Mo NOOKMOYEHUIO!

1. PexomeHayemol cxemowm CoeMHEeHNs, C MMHUMAITbHOWN CTEMNEHbIO OTPaXeHUs curHana, sBnsieTcs cxema
coeaiHeHns B Lenoyky. Bce oTBeTBMTENU NpUEMo-nepeaaTymkoB, NPUCOEAUHEHHbIE K OOHOM obLLen nepegatoen
NNHWKM, OOIMKHBI COrMacoBbIBATbCA TOMbKO B ABYX KpaliHUX Toukax. [AnuHa OTBETBMNEHUIN OOMKHA ObiTb Kak MOXHO
MEHbLLEN.

2. HeobxoammocTb akpaHupoBaHus kabenen, no KoTopbiM nepedaeTcs MHopMauusl, 3aBUCUT OT ANWHbI
KabenbHbIX CBSI3El U OT YPOBHS MOMEX B 30HE NPOKNaaku kabens.

3. NpyMeHeHne 3KpaHMPOBAHHON BUTOM Napbl B NMPOMBILUMIEHHbIX YCIOBUSX ABMSETCA NPeanoyTUTENbHbIM,
MOCKOIbKY 3TO obecrneynBaeT Nony4yeHe BbICOKOrO COOTHOLLIEHNUS CUrHan/lwym v 3awuTty OT CUHa3HOM MOMEXMK.

MpunoxeHue b.4 BHewHne Lenn KNeMMHO-6104HbIX coeauHUTENen moaynen
pacwmnpeHuns MP-51

Mpunoxexue B.4.1 NoaknioyeHne BHEWHMUX Lenen moayns pacwupernus MP-51-01

Mopynb pacwmpenns nMmeeT BOCEMb ANCKPETHBIX BXOAOB, TO eCTb perynatop MTP-8 ¢ gaHHbIM mogynem
Oynet nmeTb 8 amckpeTHbIx Bxodos (0 6a30Bbix + 8 Ha Mogyne paclumpeHns).

Kaxgbin AUCKPETHbIA BXOA, ranbBaHUYeCKM M30NMPOBaH OT APYrMX AWCKPETHbIX BXOAOB W APYrMX Lenewn
KOHTponnepa.

Ona nuTaHus OWCKPeTHbIX BXOAOB (AaTyMkoB) TpebyeTcsl BHellHee HecTabunuampoBaHHOE HanpsbkeHue
24B nocTosiHHOrO TOKA.

« 87 max »

KB3-24-10

[AuckpeTHble
sxoael DI5-DI8

[Ovckp
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G=18..30
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G=18.30
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6=18.3d
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\ 4

PucyHok b.4.1 - [NodkntovyeHue cuzHanos mModyrns pacwupeHuss MP-51-01 ¢ noMowbto KnemmHo-65104HO20 coeduHUMmersi
KB63-24-10

72 max
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MpunoxeHue B.4.2 NoakntoyeHne BHELWHUX Lienen moayns pacwupeHus MP-51-02

Mopynb paclwmpenns umeet 4 AUCKPeTHbIX Bxoda U 4 AUCKPETHbIX BbIXoAa, TO ecTb perynatop MTP-8 ¢
OaHHbIM mMogynem byaeT umetb 4 guckpeTHbix Bxogos (0 6a3oBbix + 4 Ha moayne paclumpeHust) n 12 AUCKPETHbIX
BbIXx04oB (8 6a30BbIX + 4 Ha MoAyne pacLuMpeHuns).

Kaxgbll OWCKPETHBIM BXOA W BbIXOA ranbBaHUYECKM W30NUpOBaHbl OT APYrUX AMCKPETHbIX BXOAOB
(BbIXOA0B) M ApYrMX Lienen perynatopa.

Ona nutaHns OWCKPETHbIX BXOAOB (OATyMKOB) W BbIXOOOB (Harpy3ok) TpebyeTca BHellHee
HecTabunmnampoBaHHOE HanpsikeHne 24 B nocTosiHHOro Toka.

EBEERNBERLY

7 Kl
2]
3
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5|
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q
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PucyHok 6.4.2 - lNodkntoyeHue cueHanoe modyrns pacwupeHus MP-51-02 ¢ nomouwibto KnemmHo-65104H020 coeOuHUMmensi
Kb3-24-10

116 max
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El
4
5
6
8

— —\
DO9 DO10 DO11 DO12
[vckpeTHble BbiXoab!

PucyHok b.4.3 - lodknroyeHue cueHanos modyrns pacwupeHus MP-51-02 ¢ nomouwjbto KneMmHo-65104H020 coeduHUmernsi
KB3-28(P,C,K)-12

MpumeyaHue. PekomeHaaLmMm NO NOAKMYEHNIO OUCKPETHbIX BbIXO40B — cM. n. 5.3.4, cTp. 39-41.
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MpunoxeHue B.4.3 NoaknioyeHne BHEWHUX Lienen moayns pacwuperdus MP-51-03

Mopynb pacwmpeHuss nmeeT 8 OUCKPETHbIX BbIXOAOB, TO ecTb perynatop MTP-8 ¢ gaHHbIM mogynem
Oynet meTb 16 OUCKpPETHBIX BbIXOA0B (8 6a30BLIX + 8 HA MoAyne paclUMpPeHns).

KaxabIn ANCKPETHbIN BbIXOA ranbBaHW4eCK U30MMPOBaH OT APYINX AUCKPETHBLIX BbIXOA0B W APYrUX Lenemn
KOHTponnepa.

[ns nuTaHns OUCKPEeTHbIX BbIXOLOB (Harpy3ok) TpebyeTcs BHellHee HecTabunuaMpoBaHHOE HanpsikeHue
24B nOCTOAAHHOIO TOKAa.

EEEEREER!

PucyHok b.4.4 - lNodknroyeHue cueHanog modyrns pacwupeHusi MP-51-03 ¢ nomouwibto KnemmHo-61104H020 coeOuHUMmensi
Kb3-24-10

SRRRRENERNRRRENE |
6
|5 |=
onTo- ﬂ
CUMUCTOP E
T8EpPAO- ll
TensHoe E
pene
MexaHu-
yeckoe
pene

| S S S SRR | SRS
DO9 DO10 DO11 DO12 DO13 DO14 DO15 DO16

[uckpetHble eobixoasl DOY-DO16
H1-H8 - uHaukaTopbl COCTOAHUA QUCKPETHBIX Bbixogos DO9-DO16

H9 - unavkaTop noaauv nutanus =24 B cxem ynpasnexwst AUCKPETHbIMW BbiXOaamu
G1 - BHELWHWIA UCTOMHUK NUTaHUSA CXeM YNPaBneHua AUCKPETHBIMU BbIXOAaMn

PucyHok b.4.5 - lModknoyeHue cueHanos modyrns pacwupeHusi MP-51-03 ¢ nomouwibto KineMmMHo-65104H020 coeOuUHUMensi
KB3-30(P,C,K)-12

MpumeyaHue. PekoMmeHAaLmMm Mo NOAKMHYEHNIO AUCKPETHBIX BbIX040B — cM. M. B5.3.4, cTp. 39-41.
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MpunoxeHue 5.4.4 NMogkniovyeHMe BHELWHUX Lenen moayns pacwmpeHus MP-51-04

Mopaynb pacwmpeHns nmeeT 8 ANCKPeTHbIX BXOAOB M 1 aHanoroBbl BbIXod, TO ecTb perynatop MTP-8 ¢
AaHHbIM mMoaynem 6yaet umeTb 8 auckpeTHbix BxofoB (0 6a3oBbix + 8 Ha Moayne pacluMpeHusl) u 2 aHanoroBbixX

BbixoAa (1 6a3oBbIi + 1 HA Moayne paclnpeHns).
Kaxabln AUCKPETHLIN BXOA W aHarnoroBbli BbIXO raribBaHUYECKU M30NMPOBaHbl Mexay cobon u oT Apyrux

AVCKPETHBIX BXOAOB (BbIXOA0B) M APYrMX Lienew KoHTponnepa.
Ona nuTaHuMa AUCKpPEeTHbIX BXOAOB (4ATYMKOB) BHELIHee HecTabunumavpoBaHHOe HanpsbkeHve 24 B

NOCTOSAHHOrO TOKa. [1na nMTaHna aHanoroBoro BbixoAa TpeﬁyETCH BHelUHee CTa6VIJ'IVI3VIpOBaHHO€ HanpskeHne 24 B
NOCTOAHHOIO TOKa.

< 87 max >

KB3-24-10

[vickpeTHeie
sxoaoi DI1-DI4

[AuckpeTtHbie
Bxoapl DI5-DI8

BHEeLWHUI UCTOMHUK NUTAHKA
aHanoroBoro BLIXOAA
=24..28B/40mA
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Bbixoq AO2
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"__
6-18.30
ol
\ 4

PucyHok 5.4.6 - [NodkmoyeHue cueHanos moodyss pacwupeHusi MP-51-04 ¢ nomowibro KneMmMHoO-61104H020 coeduHUmernsi
KB3-24-10

72 max

MpumeyvaHue. MNonoxeHne nepemblyek XP2 Ha mogyne paclumpeHns Ans HacTpOMKM aHarnoroBoro Bbixoaa:

[rnana3oH BbIXOQHOTO curHana | [lonoxeHve nepemMbldek Ha MoAyre pacluMpeHust
0-5MA [2-4], [7-8]
0-20 MA [2-4], [5-6]
4-20MA [2-4], [5-6]
0-10B [1-2], [3-4]

MpunoxeHune B.4.5 NoaknioyeHne BHeWHNUX Lenen moaynsa pacwupeHus MP-51-05

Mopynb pacwmpeHus uMeeT 4 ANCKPETHbIX BXxoAa, 4 AMCKPETHbIX BbIXO4A W aHamnoroBblid BbIXOA, TO €CTb
perynatop MTP-8 ¢ gaHHbIM Moaynem 6yaet nmeTb 4 anckpeTHbix Bxoga (0 6a30Bbix + 4 HA MoAyrne paclunpeHuns),
12 pnckpeTHbIX BbIxoaoB (8 6a3oBbix + 4 Ha MoAyne pacluMpeHust) U ABa aHarnoroBbix Beixoda (1 6a3oBbi + 1 Ha
MoZAyne pacLUMpPEHHUst).

Kaxxgbli OUCKPETHBbIM BXOA4 W BbIXOA M aHAIOrOBbIA BbIXO4 rFanbBaHUYECKU M30JNIMPOBAHbLI OT APYrux
OVCKPETHBIX BXOA0B (BbIXOAOB) M APYIMX Lenew perynatopa.

Ona nutaHns OWCKPEeTHbIX BXOAOB (OATyMKOB) W BbIXOAOB (Harpy3ok) TpebyeTca BHellHee
HecTabunmMampoBaHHOe HanpsbkeHne 24 B nocTtosiHHOro Toka. [nsi nMUTaHus aHanoroBoro Bbixoda Tpebyetcs
BHellHee cTabununanpoBaHHoe HanpsbkeHne 24 B NOCTOSIHHOIO Toka.
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PucyHok 6.4.7 - lNodknroyeHue cueHanog modyrs pacwupeHusi MP-51-05 ¢ noMowibto KnemmHo-65104H020 coeOuHUMmensi
KB3-24-10
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BEEEEEEER

BHELWHWIA UCTOHHUK NUTAHUA
aHanoroBoro BbIXoAa

24.28B/40MA | S W G —
DO9 DO10 DOM D012

[ckpeTHble BbIXOAbI

PucyHok b.4.8 - lModknoyeHue cueHanos modyns pacwupeHust MP-51-05 ¢ nomouwibto KineMmHo-65104H020 coeOuUHUMensi
KB3-28(P,C,K)-12

MpumeyaHue. PekoMmeHAaLmMm No NOAKMHYEHNIO AUCKPETHBIX BbIX040B — cM. N. B5.3.4, cTp. 39-41.

MpunoxeHue B.4.6 NMoakniovyeHne BHeWHNX Lenen moayns pacwmpeHusa MP-51-06

Mopynb paclumpeHnsa nmeeT 8 ANCKPETHLIX BbIXOAOB U 1 aHanorosbIv BeIXod, TO eCTb perynatop MTP-8 ¢
AaHHbIM MoAynem byaeT nmeTb 16 AMcKpeTHbIX BbixodoB (8 6a30Bbix + 8 Ha Moayne pacLUMpeHns) 1 2 aHanoroBbIxX
BbiIxoAa (1 6a3oBbI + 1 HA Moayne paclnpeHnst).

Kaxabln OUCKPETHBIN BbIXOA ranbBaHWYECKN U30NMPOBaH OT APYrMX ANCKPETHBLIX BbIXOAOB U APYruX Lenen
KOHTponnepa.

Ona nutaHns OWCKPETHbIX BXOAOB (OATYMKOB) W BbLIXOAOB (Harpy3ok) TpebyeTcs BHellHee
HecTabunmanpoBaHHoe HanpsbkeHne 24 B nocTosiHHOro Toka. [ns muTaHvsl aHanoroBoro Bblxoga TpebyeTcs
BHeLLHee CTabunmampoBaHHOe HanpsbkeHne 24 B nocTOsAHHOIO ToKa.
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PucyHok 5.4.9 - lNodknroyeHue cueHanog modyrns pacwupeHusi MP-51-06 ¢ noMowibto KnemmHo-61104H020 coeOuHUMmensi
Kb3-24-10
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| D U W ) U U i W ) W —
DO9 DO10 DO DO12 DO13 DO14 DO15 DO16

[vckpeTHble Bbixoasl DO9-DO16

H1-H8 - nHankaTopbl COCTOSHUA ANCKPETHbIX Bbixogos DO6-DO13

H9 - uHavkaTop nogauv nutaHus =24 B cxem ynpasBneHus AUCKPETHbIMU BbIXoAamu
G1 - BHELHUI UCTOYHUK NUTAHWS CXEM YNpaBneHns AUCKPETHLIMU BbiXoaaMu

G2 - BHELUHUI UCTOYHUK MUTaHWsi aHanoroBoro BbIXoAa

PucyHok b5.4.10 - lNodknovyeHue cuzHanos modyis pacwupeHust MP-51-06 ¢ nomouwbto krnemMmHo-61104H020 coeduHUmMerns
KB3-30(P,C,K)-12

MpumeyaHus.
1. PexomeHaaumm no NoAKMOYEHNIO OUCKPETHbIX BbIXOAO0B — cM. . B.3.4, cTp. 39-41.
2. MNonoxeHue nepembldek XP2 Ha Mmoayne paclumpeHns Ans HaCTPOWKU aHanoroBoro Bbixoaa:

,ElvlanasoH BbIXOOHOIo CUrHana [NonoxeHne nepemMblidek Ha moayrne paclwnpeHna
0-5MA [2-4], [7-8]
0-20 wA [2-4], [5-6]
4-20 vA [2-4], [5-6]
0-10B [1-2], [3-4]




48

MpunoxeHue 6.4.7 MogkniovyeHMe BHELWHUX Liener Moayns pacwmpenusa MP-51-07

Mopynb paclumpeHus nmeeT 3 aHanorosble BbIxoda, To ecTb perynatop MTP-8 ¢ gaHHeIM moaynem 6yaet
MMEeTb 4 aHanoroBbIX BbIXO4A.

Kaxxabln aHanoroBbll BbIXO4 ranbBaHWYECKM W30MMpOBaH OT APYrnX BbIXOAOB W Opyrux Luenewn
KOHTponnepa.

-«
A
KB3-24-11
B " HCTOMHMK B A uc o
AHanorosbli
AO2 OroBOro AO4
aHanorosdfo Ml;blxona :;:TZBBMO M;uxoaa BLIXOA AO4
AHnanorosbein 4\ / ﬁ7
Bbixog AO2 l1_§ é
' 19 o
e oA A0S 20
=24,.28B/40MA lﬁ
Axanorosbli Iﬁ l2—2
Bbixog AO3 IE lﬁ
16 24
Y
PucyHok 6.4.11 - [NodkntoyeHue cueHanos modyns pacwupeHuss MP-51-07 ¢ nomMowibio KiemMmHoO-61104H020 coeduHUmerns
KB3-24-11
MpumeyaHue. MNonoxeHne nepembliyek J1, J2, J3 Ha Mogyne pacluMpeHns Ans HacTPOWKM aHanoroBblX BbIXO4OB:
[nanasoH BbIxogHoro curHana | MNMonoxeHne nepembldek Ha mogyne pacwupenus J1 — AO2, J2 — AO3, J3 — AO4
Y.
0-5wmMA [2-4], [7-8]
0-20mMA [2-4], [5-6]
4 — 20 mA [2-4], [5-6]
0-10B [1-2], [3-4]

MpunoxeHue B.4.8 NoakniovyeHne BHEWHUX Lenen moayns pacwupernuns MP-51-11

Mopynb pacwmpeHnsa umeet 16 AMcKpeTHbIX BXOAOB 1 1 aHanoroBbIi BbIXod, TO eCTb perynatop MTP-8 ¢
AaHHbIM Mogynem ByaeT nmeTb 16 amckpeTHbIx Bxodos (0 6a3oBbix + 16 Ha MOAyne pacluMpeHns) n 2 aHanorosbixX
BbixoAa (1 6a30BbI + 1 HA MoAyne paclnpeHust).

Kaxpas rpynna m3 8 OMCKPETHbIX BXOOOB W @HanOroBbl BbIXOA ranbBaHWYECKW W30NMPOBaHbl MexXay
cobon n oT Apyrux uenemn KOHTponnepa.

[Ona nutaHusa OUCKPETHbIX BXOOO0B (4ATYMKOB) HEOOXOAMMbI BHELIHWE UCTOYHUKM HECTabunmnampoBaHHOro
HanpsKeHWUs1 MOCTOSIHHOIO Toka 24 B.

<
A
» I = e KB3-24-20
AmcrpeTs suanos D108 = J_:—
G=18..30V, 80 mA - o
+—([1] o1t | +—=[0] -DI9 >(117 | com 1.8
Iy
+—"—(12| -Di2 | +—={[10| -DI10 [18| com18 x
+—"—>3| -DI3 | +—>{[11| -DI11 »([19 | coMg-16 E
(4| D4 | +"—=[[12] -DI12 2
+—"—[5| -pi5 | +"—={[13] -DI13
+—"—l16| -DI6 | +—>[[14/ -DI14
+—(7| 07 | +—=[15/ -DI15
L7_5l8| D8 | “—=[[16]| -DI16
/ / \
[uckpeTHble [uckpertble AHanorosbiv
sxoas! DI1-DI8 gxoab! DI9-DI16 sbixoq AO2

PucyHok 5.4.12 - [NodkmovyeHue cuzHanos modyrs pacwupeHust MP-51-11 ¢ nomowbto kneMmMHo-61104HO20 coeduHumerns
KB3-24-20
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MonoxeHune nepembliek XP2 Ha MoAyne paclumMpeHust anst HACTPOWKN aHaIIoroBoro Bbixoga:

,El.manasoH BbIXOOHOIo CUrHana [NonoxeHne nepemMblidek Ha moayrne paclmpeHna
0-5MA [2-4], [7-8]
0-20 MA [2-4], [5-6]
4-20 vA [2-4], [5-6]
0-10B [1-2], [3-4]

MpunoxeHue B.4.9 NMoakntoyeHne BHEWHUX Lienen moayns pacwupeHus MP-51-12

Mopynb paclumpeHus nmeeT 8 AMCKPETHbIX BXOOO0B M 8 AUCKPETHBIX BbIXOA0B, TO ecTb perynsatop MTP-8 ¢
OaHHbIM mogynem byaeT nmetb 8 anckpeTHbix Bxodos (0 6a3oBbix + 8 Ha Mogyne pacumpeHus) n 16 QUCKPETHbIX
BbIxoA0B (8 6a30Bbix + 8 Ha Moayne paclumMpeHust).

Kaxgas rpynna u3 8 OUCKPETHbIX BXOAO0B U 8 OUCKPETHbIX BbIXOAOB ranbBaHUYECKM U30NUPOBaHbI MeXay
coboWi 1 OT Opyrvx Lenen KoHTponnepa.

[ns nuTaHns OUCKPETHbIX BXOAOB (OATYMKOB) M AMCKPETHBLIX BbIXOAOB (Harpy3ok) HeoGXoAuMMbl BHELLHME

NCTOYHUKN HeCTaﬁI/IJ'II/I3I/IpOBaHHOFO HanpsaXeHna MnoCToAHHOIo ToKa 24 B.
|

87 max
A
BHELHUA HCTOHHUK NUTaKKUA
auckpeTHbix Bxonos DI1-DIS =
G=18.30V,80mA |* o — S
. 1| -DH 9 | DO9 17 | COM DI
——([2 | -DI2 0| DO10 18 | COM DI %
" «©
+—"—>{[3 | -D13 11| DO11 19 /coM E
>[4 | D4 2| D012 0|COM DO T
+——=([5 | -DI5 13| DO13. 21
——>(16 | -DI6 4| D014 22
" 7 | -DI7 15| DO15 3
=8| -Di8 16| DO16 4
V-
AvckpeThble [uckpettbie
sxoael DI1-DI8 sbixoasl DOY-DO16
PucyHok b5.4.13 - [NodknovyeHue cuzHanos modyisi pacwupeHust MP-51-12 ¢ nomouwbto krnemMmHo-61104HO20 coeduHuUmerns
Kb3-24-20
< 179 max »

onto-
cuMucTop E
Teepao- 8
TenbHoe
pene
MexaHu-

EEEEEEER

[MckpeTHble G2=24V,
8xoas! DI1-DI8 160mA | SN § VNS SN i SN G ) S 7 (—_—
D09 DO10 DO11 DO12 DO13 DO14 DO15 DO16

[uckpethble Bbixoasl DO9-DO16
H1-H8 - nHankaTopbl cocTosHUa auckpeTHbIx Bxoaos DI1-DI8,
H10 - uHaukaTop Hanf Ha K 15,16,
H11-H18 - nHanKaTopbl COCTOAHMA AUCKpPeTHbIX Bbixoaos DOY-DO16,
G1 - BHELUHWI UCTOMHUK NUTAHUSA AUCKPETHBIX Bxogos DI1-DIS,
G2 - BHELUHWI UCTOMHMK NUTAHUA CXEM YNPaBNeHus AMCKpPeTHbIX Bbixogos DO9-DO16

PucyHok b5.4.14 - [NodkmovyeHue cuzHanos modyisi pacwupeHuss MP-51-12 ¢ nomowbto KneMmMHo-61104HO20 coeduHumerns
KB63-40(P,C,K)-01
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MpumeyaHue. PekoMmeHAaLmMm Mo NOAKMHYEHNIO AUCKPETHBIX BbIXO40B — cM. M. B5.3.4, cTp. 39-41.
Mpunoxenue B5.4.10 MoaknioyeHne BHEWHMX Lenen moayns pacwmpeHna MP-51-13

Mopynb paclmpeHus umeeT 8 AMCKPETHBLIX BXOAOB, 8 AUCKPETHbIX BbIXOAOB U OAMH aHaroroBbli BbIXOA,
To ecTb perynatop MTP-8 ¢ gaHHbIM mogynem 6yaeTt umeTb 8 guckpeTHbix Bxogos (0 6asoBbix + 8 Ha mogyne
pacwupenuns), 16 onckpeTHbix BbixogoB (8 6a3oBbix + 8 Ha mMoayne paclmpeHus) U ABa aHanorosbix Bbixoaa (1
6a3oBbIn + 1 Ha MoAyNne pacLUNPEHNS).

Kaxpgas rpynna n3 8 amckpeTHbIX BXOAOB, 8 AMCKPETHbIX BbIXOAOB W aHanoroBbli BbIXOL ranbBaHUYECKN
N30MMpoBaHbl Mexay cobon 1 OT ApYrunX Lienen KoHTponnepa.

[nsa nuTaHns OUCKPETHbIX BXOAOB (OATYMKOB) M AMCKPETHBIX BbIXOAOB (Harpy3ok) Heob6xoanMbl BHELLHME
WCTOYHMKM HECTAOWMNM3NPOBAHHOTO HANPSPKEHUST NOCTOSIHHOIO Toka 24 B.

87 max
A
BHELHUA UCTOHHUK NUTAKUA
anckpeTHeix Bxonos DI1-DI8 ~ o
G=18.30V,80mA | — —

——=([1| -DI1 9 | DOY 17 |COMDI
——([2 | -DI2 0| Do10 18| COMDI 5

- - ©
13| -DI3 11| DO11 19 [com E
=4 D14 2| po12 0 |COM D °
+——=([5 | -DI5 13| DO13. 21
16| -DI6 4| DO14 , 3

H
— 7| -DI7 15| DO15 3 :
/(18| -Di8 16| DO16 4
5 J r
[vckpeTHble [vckpeTHbie HANOTOBRIA
sxon DI1-DI8 Bbixoabl DOY-DO16 Bbixon AO2
PucyHok b5.4.14 - [NodknovyeHue cueHanos modyrs pacwupeHuss MP-51-13 ¢ nomouwbto knemmHo-61104HO20 coeduHumerns
Kb3-24-20
< 179 max »

EEEEEEBER

sxoas! DI1-DI8 160mA ——— e Y
DO9 DO10 DO11 DO12 DO13 DO14 DO15 DO16

[uckpethble Bbixoasl DO9-DO16
H1-H8 - nHaukaTopsl cocTosHUs anckpeTHbix Bxoaos DI1-DI8,
H10 - uHaukaTop Hanf Ha K 15,16,
H11-H18 - nHanKaTopbl COCTOAHMA AUCKpPeTHbIX Bbixoaos DOY-DO16,
G1 - BHELUHWI UCTOMHUK NUTAHUSA AUCKPETHBIX Bxogos DI1-DIS,
G2 - BHELUHWI UCTOMHMK NUTAHUA CXEM YNPaBNeHus AMCKpPeTHbIX Bbixogos DO9-DO16

PucyHok 5.4.15 - [NodkmovyeHue cuzHanos modyrisi pacwupeHuss MP-51-13 ¢ nomowbto krneMmHo-61104HO20 coeduHumerns
KB3-40(P,C,K)-01

MpumeyaHus.
1. PekomeHaaumm no NOAKMIOYMEHMIO OUCKPETHbIX BbIXOA0B — cM. N. B.3.4, cTp. 39-41.
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2. MonoxeHue nepemblyek XP2 Ha MoAyre paclUpeHnst ANs HACTPOVIKM aHasIoroBoro Bbixoda:

[rana3oH BbIXOQHOrO curHana MNMonoxeHne nepemblvek Ha Mogyne pacLuMpeHust
0-5MmA [2-4], [7-8]
0-20vA [2-4], [5-6]
4-20vA [2-4], [5-6]
0-10B [1-2], [3-4]

MpunoxeHue 5.4.11 Mogkno4veHMe BHEWHUX Lenen moayns pacwmpeHusa MP-51-15

Mopaynb pacwmpenusa nmeet 16 ANCKPeTHbIX BbIXOAOB 1 1 aHanoroBbIv BbIXOA, TO ecTb perynatop MTP-8 ¢
AaHHbIM Moaynem OyaeT nMeTb 24 ANCKPeTHbIX BbixoAa (8 6a3oBbix + 16 Ha Modyne pacluMpeHust) n 2 aHanoroBbixX

Bbixoaa (1 6a30BbI + 1 Ha MoAyrne paclnpeHns).

Kam,qaﬂ rpynna u3 8 ONCKPETHbIX BXOO0B U aHarnoroBbIN BbIXO4 ranbBaHW4YeCKM WU30STIMpOBaHbl MeXay

coboi 1 oT apyrux Lenen KoHTponnepa.

[nsa nuTtaHns AMCKPETHbIX BbIXOAOB (Harpysok) TpebyeTcst BHELHee HeCcTabunnampoBaHHOE HanpsxeHue

24 B NOCTOSAAHHOrO TOKa.
<« 87 max »

mh
m

A
BHELHWA UCTOYHUK NUTAHNS
DO17-D0O24
So20. 28V KB3-24-20
BHEWHUA UCTONHUK NUTaHWUA »l .I
[AUCKPETHBIX BbIXOAOB %OEZ)OD(Z)Q\? - i - Bt
= H! H
31| DO9 [9| DO17 [17 [comg-16
RH10 RH18
32 | po10 10| Do18 18 |coma-16 !
Ru11 Ru19 ©
1|3 | DO11 [11| po19 > (119 (com 1724 =
Ri12 RH20 3
14 | po12 | +1L3[12| D020 20 com 17-24
RH13 Rn21
35 | po13 |+ 3—[13] D021
Ru14 Ru22
36 | DO14 | +—L3[14| DO22
RH15 RH23
1|7 | pO15 | 1L 3{/15| D023
RH16 RH24
—t:T[F DO16 | “1L1—[16| D024
[AuckpeTHble [vckpeTHble AHanorosblin
Bbixoabl DO9-DO16 Bbixoabl DO17-DO24 Bbixog AO2
PucyHok b.4.16 - [NodknoveHue cuzHanos modyrnsi pacwupeHus MP-51-15 ¢ nomouwibto KremMmHo-65104H020 coeduHumerns
Kb63-24-20
< 258 max g
AHanorosbin
Bbixog AO2
KB3-54(P.C.K)-01

NC23 1) \

31 NO22
0
|

—— e e e e e e e —_— ) —
DOS DO10 DO11 DO12 DO13 DO14 DO15 DO16 DO17 DO18 DO19 D020 DO21 D022 D023 D024
[AuckpetHble Bbixoasl DO9-DO24 o
BHELWHUIA UCTOYHUK NUTaAHNA
CxeM ynpasneHusa AUCKpeTHbIMU

1-H16 - -D024
H 16 - MHAMKATOPBI COCTOAHKUSA AUCKPETHBIX BbiIxoaos DOY-DO2 BbIXOaaMA =24 B, 320 MA

H17 - uHaukatop nopaum nuTaHus =24 B cxem ynpasneHusi AUCKPETHLIMU BbIXOAaMU

PucyHok 5.4.17 - [NodkmovyeHue cueHanos modyrisi pacwupeHuss MP-51-15 ¢ nomowbto kreMmHO-61104HO20 coeduHumerns
KB3-54(P,C,K)-01

MpumeyvaHus.
1. PekomeHaaumm no NOAKMOYEHMIO OUCKPETHbIX BbIXOA0B — cM. N. B.3.4, cTp. 39-41.
2. MNonoxeHne nepembldek XP2 Ha Mogyne paclumpeHmns ans HACTPOWKU aHanoroBoro Bbixoaa:

ﬂmanasoH BbIXOOHOIo CUrHana NonoxeHne nepemMblyeKk Ha Mmoayne paclmpeHna
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]

86 max
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NMpunoxeHune B - KOMMyHUKaUMOHHbIEe PYHKLNMN

MpunoxeHue B.1 O6wme cBegeHun

MwukponpoueccopHble perynstopsl MTP-8 MoryT obecneuntb BbINOMHEHWE KOMMYHUKaUMOHHON (OYHKUNN
no uHtepdency RS-485, nossonsiolien KOHTponuvpoBaTb M MoOAMMUUMPOBATL €ro napameTpbl Npu MOMOLLM
BHELLHEro yCcTponcTea (KomMnboTepa, MUKPONPOLLECCOPHOW CUCTEMBI YNpaBeHuns).

MHTepdenc npegHasHayeH ANS KOHPUIypupoBaHWS perynaTtopa, ANS WUCMNoNb30BaHUS B KayvecTBe
yAaneHHoro ycTponcTea npu pabote B COBPEMEHHbIX CETAX ynpasneHusa n céopa nHdopmauum (Nnpuema-nepeaaymv
KOoMaHzg 1 gaHHbix), SCADA cuctemax 1 T.M.

MpoTokonom cBsi3n no uHTepdericy RS-485 sensetca npotokon Modbus pexum RTU (Remote Terminal
Unit).

[ns paboTbl HEOGXOAMMO HACTPOUTbL KOMMYHMKaLMOHHbIE XapakTepuctukm perynatopos MTP-8 Ttakum
o6pasom, 4TOObI OHWM coBnaganu C HacTpovikamu OBMeHa [OaHHbIMU [FAaBHOrO KOMMblOTepa. XapakTepucTukv
ceTteBoro obmeHa HactpauBatoTca Ha YPOBHE 15 koHdurypauum.

Mpn obmeHe No MHTEpPENCHOMY KaHany CBS3M, eCnv MPOMCXOAMT nepefadva AaHHbIX OT perynatopa B
ceTb, Ha nepefHen naHenu perynatopa muraet nHaukatop IHT.

MporpammHo gocTynHble perncTpel perynatopa MTP-8 npuseneHsl B Tabnuue B.1 pasgena B.1.

HocTyn k pernctpam onepaTusHoro ynpasneHnsa Ne 0-164 paspelueH NoCTOSHHO.

JocTyn k peructpam nporpammmpoBaHuns n koHdpurypauum Ne 165-981 paspeluaeTtcs B criydae yCTaHOBKU B
«1» peructpa paspelleHns nporpammmupoBaHus Ne164, KoTopoe BO3MOXHO OCYLLEeCTBUTb ¢ nepcoHansHon [MK, a

TaKke B MeHI0 koHurypauumn 17.00=[0001].

KonunyectBo 3anpalumBaemMbix permcTpoB He OOJPKHO npeBbiwaTe 16. Ecnv B kagpe 3anpoca 3akasaHo
6onee 16 pernctpos, perynstop MTP-8 B 0TBETE OrpaHNYMBaET NX KONMYECTBO A0 NepPBbIX 16-T PErncTpoB.

Mpn nporpammupoBaHmn ¢ [K Heobxogumo KOHTPONMPOBaTb [AManasoHbl M3MEHEHWS  3HaYeHui
napameTpoB, yka3aHHble B Tabnuue B.1 pasgena B.1.

Onsi obecneyeHns MMHMMaNbLHOTO BPeEMEHW peakumm Ha 3anpoc ot [MK B perynsitope cyuiectByeT
napametp — 15.02. «Tavm-ayT Kkagpa 3anpoca B CUCTEMHbIX TakTax perynsatopa 1takt = 250 mke». MrHumanbsHo
BO3MOXHbl€ TalM-ayTbl AN Pa3fUYHbIX CKOPOCTEN crieayroLlme:

B Tanm-ayT,
pems nepepayvv
B CUCTEMHbIX TaKTax
CkopocTb, 6ut/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

Bpemsi nepegaun kagpa 3anpoca - naketa u3 8-mu 6anT onpegenseTcsl COOTHOLEHNEM
(roe: oguH nepenaBaemblvi 6anT = 1 ctapt 6ut+ 8 6uT + 1cton 6ut = 10 6UT):

(10 6uT * 8 6anT + 7 6MUT)
Tnepepaun = 1000 * , MCeK
V 6uTt/cek

Ecnu HabntopatoTcs YacTble cOou Mpu nepedave daHHbIX OT perynstopa, TO HeoGXoaAMMO YBENUYWTb
3Ha4yeHWe ero TalM-ayTa, HO MpY 3TOM Y4YeCTb, YTO HEOOXOAMMO YBENMYUTL BpeMsi MOBTOPHOro 3anpoca ot 3BM,
T.K. BCcerga BpeMsi NoBTOPHOIO 3anpoca AOMKHO GbITb Gornblue TaiM-ayTa perynsropa.
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A
YnpasneHue
(DTR/RTS)
MNepenava Mpuem MNepenava

A 1
MNepepava
(Tx) -

3anpoc ot
NaBMm
|

r'y T
Mprem
(Rx)

Otser o1
wHaMkarTopa
t
Tdelay1 Tdelay2 Tnela;ﬁ
> < >
Tronkwi
«< »

PucyHok B.1 - BpemeHHbie QuazpamMbi yripasneHusi nepedaydel u npuemom 6r1oka uHmepgbeticos bIN-485 (BI1N-52)

Taelayt — 3adepxka Ha aBToMaTudeckoe nepekntodeHve blIN-485 (BlMNW-52) Ha npuem paHHbiX. OHa
CoCTaBnseT BpeMsi nepegadn ogHoro 6anta.

Tdelay2 — BPEMSA peakumy yCTPOMCTBA Ha 3anpoc AaHHbIX.

Tdelay3 — 3a4€epKKa Ha Nnepegady nocnegHero 6avita n3 6ycepa B nMHMIO.

Tronnsin — MUHMManbHOE Bpems OTBeTa.

PekomMmeHgaumm no nporpaMmmuMpoBaHuUi0 o6MeHa AaHHbIMU ¢ perynsaTtopamu MTP-8
(ocobeHHocTM ucnonb3osaHns dyHkumnn WinAPI)

Mpu onepauusix BBoAda / BbiBoga (C mporpammubiM yrpaeneHvem DTR/RTS), Heobxoaumo yaepxvBaTb
curHan DTR/RTS go okoH4aHust nepedauv kagpa 3anpoca. [ns onpegeneHuss MOMeHTa nepegayvn nocrnegHero
cvMBona us 6ydepa nepegayn COM nopTa pekomeHayeTcst ucnonb3oBatb yHkumio: WaitForClearBuffer.

void WaitForClearBuf(void)
byte Stat;
__asm

{
al:mov dx,0x3FD

in al,dx
test al,0x20
jzal

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

}

}

Kagp oTBeTa OT perynstopa nepefgaeTtcs perynsatopom C 3agepxkon 3 — 9 MC OT MOMeHTa MPUHATUS Kaapa
3anpoca. [ina oxuaaHua kagpa oTBeTa He pekomeHayeTca ucnonb3oBatb WinApi: Sleep( ), a ucnonb3oBaTb
OVERLAPPED cTpyKTypy v onpefensaTtb nornyyeHne oTBeTa OT perynstopa creaylLwmymM KOAOM:

while(dwCommEvent!=EV_RXCHAR)

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

}

TimeOut — TanimayT Ha nony4eHne oTeeTa.

Mocne nepepgayn kagpa oTBeTa perynatopy Heobxoauma naysa =1Mc Ans nepekrnoveHns B pexuM nprema.
[ns oxvpaHua Takke He pekoMmeHayeTcs ucnons3osatb dyHkumo WinApi Sleep( ).
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MpunoxeHue B.2 Tabnnua nporpammMHO AOCTYNHbIX PErMCTPOB perynaTopa

MTP-8
Tabnuua B.2 — [MpozpammHo docmyrnHbie peaucmpbl peaynsmopa MTP-8
23 i
g % g a3 Q’ﬂlz:ca Popmar MyHKT HanmeHoBaHue napameTpa [Ounana3oH nameHeHus
£ g z E,- P DECp ’ | AaHHbIX MeHI0 [MapameTp ypoBHsA KoHdUrypaumm] (necATUYHbIE 3HaYeHUA)
8z o
Peructp ngeHtndmkaumm perynsaropa :
03 0 INT SYS.06 Mn.6ainT - kog (Mogensb) perynsatopa 12 DEC, XX.89 DEC (no-6antHo)
Cr.6avT - Bepcus nporp. obecnevexns 08 DEC XX.59 HEX (no-6aintHo)
MepenHsass | 3HayeHWe M3mepsiemMol BENMUYMHBI Ha aHanoroBbIX OT MuHyc 9999 o 9999*
03 /06 1-8 INT .
naHernb Bxofax kaHanos Al1 ... 8 CM.MpuMeYyaHve
03 /06 9-24 BYTE nﬁgﬁgg:ﬂ Pernctp anckpeTtHbix Bxogos DI1 n DI16 0 -otki., 1—exn.
03 /06 25-48 BYTE Hggﬁsﬁ:ﬂ Peructp amckpeTHbix Boixogos DO1 — DO24 0 —orkn., 1-sK.
03 /06 49 BYTE Peructp auckpeTHbix BxogoB (nobutHo) DI1 n DI16 0 — oTKn., 1 — BKI.
03706 50 - 51 BYTE g%rgfp AVCKPEeTHbIX BbIxoAoB (mobutHo) DO1 — 0 - oTtkn., 1 —BKI.
03/06 | 52-59 | BYTE ”ﬁgﬁg‘;‘:” PervcTp PeXIMOoB perynsTopos 1 ... 8 0 - asTomar., 1 - py4Hoi
03 /06 60 - 67 INT Hrelgsgrl]%:ﬂ 3agaHHas Todyka kaHanos 1 ... 8 OT muHyc 9999 o 9999
03 /06 68 - 75 INT nﬁgﬁggfﬂ 3HauyeHwue Bbixogos M1 perynatopos 1 -8 0-100
03 /06 76 — 83 INT PI1D.00 KoadhduumeHT ycuneHus perynsatopos 1 —8 Ot 000,1 go 050,0
03/06 84 -91 INT PID.01 Bpems uHTerpupoBaHus perynsatopos 1 — 8 Ot 0000 go 6000
03/06 92 -99 INT PI1D.02 Bpewmsi aucbdepeHumpoBaHus perynsatopos 1 — 8 Ot 0000 go 6000
03 /06 100 — 123 INT DOT.02 Ycraska MIN DO1 ... DO24 OT MuHyc 9999 fo 9999
03 /06 132 — 155 INT DOT.03 Ycraska MAX DO1 ... DO24 OT MyHyc 9999 no 9999
03/06 164 BYTE LOAD.00 Pa3speweHue npoepammuposaHusi™ ? — 3arpeuieHo,
— paspeweHo
03 165 SHORT SYS.05 Tun Mogyns paclumpeHust 0,11,13,15,16,17,18
03 /06 166 — 173 SHORT AIN.00 Twvn wkansl aHanorosbix Bxogos 1 ... 8 0-17
03 /06 174 — 181 INT AIN.O1 HwxHWUA Nnpegen pa3maxa wkanbsl Bxogos 1... 8 OT MuHyc 9999 o 9999
03 /06 182 — 189 INT AIN.02 BepxHui npegen pasmaxa wkansl Bxogos 1... 8 OT MuHyc 9999 no 9999
[MonoxeHne aeuumanbHOro pasaenuTens BXo4oB 0 — «0,000», 1 — «00,00»,
03 /06 190 - 197 INT AIN.03 1.8 2 — «000,0». 3 — «0000»
03/06 198 — 205 INT AIN.O4 Efoc;gsr;HaﬂgpemeHm BXOAHOro uudposoro dpunstpa | 000,0 — 600,0
03 /06 206 — 213 INT AIN.05 MakcumanbHasa AnuTenbHOCTb MMMNYIIbCHOW NOMEXMN 000,0 — 005,0
03/06 214 — 291 BYTE AIN.O7 MeTop TemnepaTypHOI KOPPEKLMM BXOOHBIX 0 — py4Has
CUrHasIoB OT Tepmonap 1 — aBTOMaTM4ecKas
03/06 299 _ 299 INT AIN.O8 3HayeHue TemnepaTypbl B PEXUME PyYHOW OT muHyc 099,9 no 999,9
KOPPEKUMM BXOAHbIX CUTHANOB OT TEpMonap
03 /06 230 -253 | SHORT DOT.00 Jlorvka paboTbl Bbix.ycTpoincts DO kaHanos 1 - 24 0000 — 0005
03/06 262 - 285 | SHORT DOT.01 Homep aHanorosoro Bxoga ans ynpasnexus norvkon | 0000 — 0015
paboTbl guckpeTHbIX BbixogoB DO1 — D024
03/06 294 - 317 INT DOT.04 'vcTepesuc BeixogHoro yctponictea DO1 — DO24 0000 — 9999
_ Tun BbIXOOHOrO cUrHana BbiIxogHoro yctpovictea DO1 000,0 — cTaTu4eckun
03/06 326 — 349 INT DOT.05 —DO24 000.1 — 999,9 — umnyn.
03/06 358 _ 381 SHORT DOT.06 BesonacHoe nonoxeHue BbixogHoro yctpoictea DO1 | 0 — nocneaHee nonoxexue
— D024 npwv obpbiBe gaTynka 1 — OTKN. 2 — BKI.
03/06 390 -397 | SHORT CTRL.00 Twn perynsitopa 1 - 8 0000 — 0005
03/06 308 - 405 | SHORT CTRL.01 Homep aHanoroBoro Bxoaa ans napametpa M 0000 - 0015
perynatopa kaHana 1 - 8
0000 — obpaTHOE
03/06 406 — 413 BYTE CTRL.02 Twn ynpaBneHus perynatopa kaHana 1 - 8 0001 — npsiMoe
03 /06 414 — 421 INT CTRL.03 CkopocTb AMHaMUYeCcKo GanaHCMpOBKY 3aaHus 0000 — 9999
03 /06 422 — 429 INT CTRL.04 Bpemsi mexanuama Twm, nepuog NAQ-LUIMM 000,0 —999,9
03/06 | 430-437 INT CTRL.05 MuHumManbHasa AnNUTeNbHOCTL UMMyNbca TMUH 000,0 —999,9
03/06 438 — 445 INT CTRL.06 3apepxka Ha BknoyeHne DO B NpoTUBOMOSNOXKHOM 000,1 —999,9
HanpasneHu1
03/06 446 — 453 INT CTRL.O7 30Ha He4yBCTBUTENBHOCTU 3-X MO3ULMOHHOIO 0000 — 9999
perynsitopa (MepTBas 30Ha)
03 /06 454 — 461 INT CTRL.08 'nctepesunc 2-x, 3-X NO3MLIMOHHOIO perynsaTopa 0000 — 9999
03 /06 462 — 469 INT CTRL.10 OrpaHudenne MAX aHanoroBow S4elrku perynsropa Ot muHyc 009,9 go 109,9
03 /06 470 — 477 INT CTRL.09 OrpaHudenne MIN aHanoroson siyenkun perynsropa Ot muHyc 009,9 go 109,9
03/06 478 — 485 | SHORT CTRL.11 Homep avckp.Bbixoda Ha KOTOPbIV NogaeTcst curHan 0-15

«BOJbLUE» perynsitopos kaHanos 1...8
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[TpodomkeHue mabnuubl B.2 - [TpoepammHO docmyriHbie peaucmpbl peaynsmopa MTP-8

8% | aspec
El 5[ El erncTpa ®dopmart MyHKT HanmeHoBaHue napameTtpa [Anana3oH nsmeHeHus
E é =g P DECp ’ | AaHHbIX MEeHI0 [MapameTp ypoBHsA KoHdUrypaumm] (necATUYHbIE 3HaYeHUA)
§° 5
03706 486 — 493 SHORT CTRL.A2 Homep anckp.Bbixoga Ha KOTOpPbIV NO4aeTCst curHan 0-15
«MEHbLUE» perynatopos kaHanos 1...8
BesonacHoe nonoxeHue Bbixoda B Criy4ae oTkasa 0000 — 0003
03/06 494 - 501 SHORT CTRL.13 JaTyuka, IMHUK CBSA3W UMW U3MEPUTENBHOIO KaHana
03/06 502 — 509 INT CTRL.14 3HayeHne 6e30NacHOro NONOXeHUs 000,0 — 099,9
yCTaHaBMMBaEMOro Nnornb3oBaTenem
03 /06 510 — 517 SHORT CTRL.15 Twvn TEXHONOrMYECKON cUrHanusaumm 0000 - 0003
03 /06 518 — 525 INT CTRL.16 TexHomnornyeckasi curHanusaums "MmHuMym" OT MuHyc 9999 go 9999
03 /06 526 — 533 INT CTRL.17 TexHonornyeckasi curHanusaumus "makcumym" OT MuHyc 9999 go 9999
03 /06 534 — 541 INT CTRL.18 'ncTepesnc TEXHONOrMYECKON curHanusaumum 0000 — 9999
03/06 542 545 | SHORT AOT.00 McTouHMK aHanoroBoro curHana Ans ynpasnexHuns 0000 — 0017
aHanorosbiM BbixogoMm AO1 — AO4
0,
03/06 546 — 549 INT AOT.01 HavanbHoe 3HauyeHve BxogHoro curHana pasHoe 0% OT MuHyc 9999 no 9999
BbIXOAHOIO cUrHana
03706 550 — 553 INT AOT.02 KoHeyHoe 3HayeHue BXOAHOro curHana paBHoe OT MuHyc 9999 no 9999
100% BbIXOAHOTO curHana
03 /06 554 — 557 BYTE AOT.03 HanpaeneHue BbixogHoro curHana AO1 — AO4 0; 1
03/06 | 558 -565 | SHORT AIN.06 KonunyecTBo Toyek NnHeapusaumm 0000 - 0019
566 — 585 LNX1.00-19 00,00 — 99,99
586 — 605 LNX2.00-19
606 — 625 LNX3.00-19
03/06 626 — 645 INT LNX4.00-19 | AGcumMcchbl ONOPHbLIX TOYEK NIHeapu3aLmm
646 — 665 LNX5.00-19 | ananoroeoro Bxoga Al1, Al2, Al3,,,, Al8
666 — 685 LNX6.00-19
686 — 705 LNX7.00-19
706 — 725 LNX8.00-19
726 — 745 LNY1.00-19 OT MuHyc 9999 fo 9999
746 — 765 LNY2.00-19
766 — 785 LNY3.00-19
03/06 786 — 805 INT LNY4.00-19 | OpaguHaTbl ONopHbIX ToYek NuHeapusauum  (Y)
806 — 825 LNY5.00-19 | ananorosoro Bxoga Al1, Al2, Al3,,,, Al8
826 — 845 LNY6.00-19
846 — 865 LNY7.00-19
866 — 885 LNY8.00-19
03 /06 886 — 893 INT CALI.00 Kanvbposka Havana Lwkanbl Bxoga kaHanos 1... 8 OT MuHyc 9999 go 9999
03 /06 894 — 901 INT CALI01 KannbpoBka koHLa LiKanbl Bxoga kaHanos 1 ... 8 OT MuHyc 9999 fo 9999
03 /06 902 — 905 INT CALO.00 Kannbposka Havana wkanbl Bbixoga AO1 — AO4 OT MuHyc 9999 no 9999
03 /06 906 — 909 INT CALO.01 Kannbposka koHua wkanbl Bbixoga AO1 — AO4 OT MuHyc 9999 go 9999
03 /06 910 INT SYS.07 KannbpoBka Hyns garyvka TEpMOKOMMNEeHcaunm OT MuHyc 9999 fo 9999
03 /06 911 INT SYS.08 KannbpoBka MakcvmyMa aaTyvka TepMOKOMIEeHcaLmm OT MyHyc 9999 no 9999
03/06 912 - 919 INT COR.01 KoadhduumeHT Koppekumm (CMeLleHne) aHanoroBbix OT MuHyc 9999 o 9999
BxogoB Al1 — Al8
03 /06 920 - 927 | SHORT FUNC.00 Tun dyHkumm ans 1 — 8-ro hyHKUMOHANbLHOro 6roka 0000 — 0003
03 /06 928 — 935 | SHORT FUNC.01 MepBbit napameTp anst 1 — 8-ro dyHk. 6rnoka 0000 — 0007
03/06 936 — 943 | SHORT FUNC.02 BTopon napameTp ans 1 — 8-ro gyHk. 6noka 0000 — 0007
03 /06 944 — 951 INT nﬁgﬁgg:ﬂ 3HauyeHue Bbixoaa yHk. 6rnokos 1 — 8 OT muHyC 9999 Ao 9999
03/06 952 — 959 INT CTRL.19 YcTaBka aBapuiHou curHanmusaumm MIN gns OT MuHyc 9999 o 9999
aHanoroBbix Bxogos Al1 — Al8
03/06 960 — 967 INT CTRL.20 YcTaBka aBapuiHon curHanusauum MAX gns OT MuHyc 9999 1o 9999
aHanoroBbix Bxogos Al1 — Al8
03/06 976 SHORT SYS.04 KonnyecTBo nHAULIMPYEeMbIX napameTpoB 0001 - 0008
03 /06 977 SHORT SYS.03 Bpemsi uHgmkaumm 0001 - 0010
03 978 SHORT SYS.02 Talim-ayT Kagpa 3anpoca 0001 - 0200
03 979 SHORT SYS.00 CeTeBon agpec 0000 - 0255
03 980 SHORT SYS.01 CkopocTb 06MeHa 0000 - 0012
03/06 981 INT SYS.07 | SHaueHue Koppekuum nokasanuit AaTuuka OT MuHyc 9999 A0 9999

TepMOKoOMneHcayuun

* MNpumeyaHue K pernctpam 1 — 8.

Mpy HepoCTOBEPHBIX AAHHBIX 3HAYEHVE M3MEPSIEMON NepeMeHHoN B
3TUX pernctpax yBenuumsaetcsi Ha 20479 (4FFFh), T.e. BbIxoAMT 3a npegensl Nnioboro n3mMepsieMoro avanasoHa, v
3TO MOXET CNYXWUTb NPU3HaKOM O HEAOCTOBEPHOCTU AaHHbIX AN BEPXHErO YPOBHS.

** Peructp 164 «PaspelueHne nporpammMupoBaHnsi», B Criydae YCTaHOBKM ero 3HayeHusi B «1», paspeluaeT

N3MeHeHne KoHdUrypaumoHHbix pernctpoB No 165-981. YcTtaHoBKy «PaspelueHne nporpaMMMpOBaHMS» MOXHO
ocywecteutb ¢ MK unu ¢ nepegHeint naHenu perynsatopa (yposeHb 17.00). Mpu Hanuumum B 164 pernctpe «O»
[OCTYMNHbI ANst UBMEHEHUsI TONbKO PErmcTpbl onepaTtmMBHoOro ynpaeneHnst 0-164, a octanbHble ANs YTEHUS.
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Tabnuya B.3 — lMpozpammHo docmyrnHbie 6umoeble peaucmpbl no 3anucu pezynsimopa MTP-8

®DYHKLUMOHaNbHbIN Aapec
KoA onepauuu Gutosoro HaumeHoBaHue 6uToBOro napameTpa Ananason nsmenenms
(TonkKo 3anmck) perucTtpa (wecTHaguaTepuyHbIe 3Ha4YE€HUS)
Data Coil

05 0 [OvckpeTHbin Bbixog KAHAIN 1 0x0000 — 0 (otkn), OXFFOO0 — 1 (BKN)
05 1 AunckpeTHbin Bbixog KAHAT 2 0x0000 — 0 (oTtkn), OXFFOO — 1 (BKN)
05 2 [AunckpeTtHbin Bbixog KAHAJT 3 0x0000 — 0 (otkn), 0OXFFOO — 1 (BKN)
05 3 [OuckpeTHbin Boixog KAHAJT 4 0x0000 — 0 (oTtkn), OXFFOO0 — 1 (BKN)
05 4 AuckpeTHbin Boixog KAHAJT 5 0x0000 — 0 (oTtkn), OXFFOO — 1 (BKN)
05 5 [OuckpeTHbin Boixog KAHAJT 6 0x0000 — 0 (oTtkn), OXFFOO0 — 1 (BKN)
05 6 [AunckpeTHbin Boixog KAHAT 7 0x0000 — 0 (oTtkn), OXFFOO — 1 (BKN)
05 7 [OuckpeTHbin Boixog KAHAJT 8 0x0000 — 0 (otkn), OXFFOO0 — 1 (BKN)
05 8 [OuckpeTHbin Boixog KAHAJT 9 0x0000 — 0 (oTtkn), OXFFOO0 — 1 (BKN)
05 9 AunckpeTHbin Bbixog KAHATI 10 0x0000 — 0 (oTtkn), 0OXFFOO — 1 (BKN)
05 10 [OuckpeTHbin Boixog KAHAN 11 0x0000 — 0 (otkn), OXFFOO0 — 1 (BKN)
05 11 AunckpeTHbin Bbixog KAHAT 12 0x0000 — 0 (otkn), 0OXFFOO — 1 (BKN)
05 12 [OvckpeTHbin Boixog KAHAT 13 0x0000 — 0 (oTkn), OXFFOO0 — 1 (BKN)
05 13 [AvckpeTHbin Boixog KAHAT 14 0x0000 — 0 (otkn), OXFFOO — 1 (BKN)
05 14 [AvckpeTHbin Boixog KAHAI 15 0x0000 — 0 (oTtkn), OXFFOO — 1 (BKN)
05 15 OvckpeTHbin Boixog KAHAI 16 0x0000 — 0 (otkn), OXFFOO — 1 (BkN)
05 16 [AvckpeTHbin Boixog KAHAN 17 0x0000 — 0 (oTtkn), OXFFOO — 1 (BKN)
05 17 OuckpeTHbin Boixog KAHAT 18 0x0000 — 0 (otkn), OXFFOO0 — 1 (BKN)
05 18 [AvckpeTHbin Boixog KAHATI 19 0x0000 — 0 (oTtkn), OXFFOO — 1 (BKN)
05 19 [OvckpeTHbin Boixog KAHATI 20 0x0000 — 0 (oTkn), OXFFOO — 1 (BKN)
05 20 [AvckpeTHbin Bbixog KAHAT 21 0x0000 — 0 (otkn), OXFFOO — 1 (BKN)
05 21 [vckpeTHbin Boixog KAHAT 22 0x0000 — 0 (oTtkn), OXFFOO — 1 (BKN)
05 22 OuckpeTHbin Boixog KAHAI 23 0x0000 — 0 (otkn), OXFFOO0 — 1 (BKN)
05 23 [AvckpeTHbin Boixog KAHAT 24 0x0000 — 0 (oTtkn), OXFFOO — 1 (BKN)
05 24

05 25

05 26

05 27

05 28

05 29

05 30

05 31

Pernctpbl 0-31 1abnuubl B.2 npeactaBnstoT cobort nobutHbin obpas permctpoB 50, 51 Tabnuubl B.1.
®dyHkumsa 05 npepoctaBneHa ¢ TOYKM 3peHus GesonacHoro ynpasneHus pernctpom 50, 51 (cm. tabnuuy B.1).
PekomeHayeTcsi ocywlecTBnATb rpynnoBoe uTeHne w3 peructpa 50, 51 Ttabnuubl B.1 (kog 03), a 3anuch
ocyLlecTBNsATe N06uTHO B agpec butosoro permctpa 0-31 Tabnuupl B.2 (kog 05).

Mpunoxexue B.3 MODBUS npotokon
B.3.1 ®opmaT kaxporo 6anTta, KOTOpbIN NPUHMMAETCA U NepefaeTcs perynsiTopamMmu CrieayroLnn:

1 start bit, 8 data bits, 1 Stop Bit (No Parity Bit)
LSB (Least Significant bit) mnagwwuin 6ut nepegaeTcsa nepsbIM.

Kagp Modbus coobLeHus cnegytowimin:
DEVICE ADDRESS | FUNCTION CODE DATA
8 BITS 8 BITS k x 8 BITS

CRC CHECK
16 BITS

Fne k<16 — komu4yecTBO 3anpalumBaeMbix peructpoB. Ecnu B kagpe 3anpoca 3aka3aHo Gonee 16
peructpos, PEIMNYJTATOP MTP-8 B oTBeTe orpaHMyYnBaeT Ux KONMMYEeCTBO 40 NepBbix 16-T perncTpos.

B.3.2 Device Address. Agpec ycTporcTBa

Apnpecc perynaTtopa (slave-yctponctBa) B cetu (1-255), no kotopomy obpaltaetcas SCADA cuctema
(master-ycTporicteo) co cBomM 3anpocoM. Korga yaaneHHbIi perynarop nocbinaet CBOV OTBET, OH pasMeLlaeT 3ToT
Xe (cobGCTBEHHbIM) agpec B 3TOM rorfe, YToObl master-ycTponcTBO 3Hano, Kakoe slave-yCTpoMCTBO OTBEYAET Ha
3anpoc.

B.3.3 Function Code. ®yHKUNOHanNbHLIN KOog onepauun

Perynatop MTP-8 nogaepxvBaeT cnegytoLwime yHKLUN:

Function Code PyHKUMA
03 YteHune pernctpa(oB)
05 3anucb GUTOBbLIX NEPEMEHHbIX
06 3anucb B OOUH perncTp
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B.3.4 Data Field. Mone nepegaBaeMbIx AaHHbIX

lMone paHHbIX coobueHns, nocbinaemoro SCADA cucteMon yaaneHHOMYy perynsatopy, COAEpXWT
AobaBo4yHo MHOpMauuio, kKoTopas Heobxodnma slave-ycTponcTBy Ans getanusaunm dyHkummn. OHa BKYaeT:

® HayarnbHbIM agpec perncTpa n Konuy4ecTso perncTpos Ansa dyHkunm 03 (YTeHune)

® afpec permucTpa 1 3HauyeHue 3Toro permctpa ang yHkumm 06 (3anuchb).

Mone AaHHbIX COOBLLEHMS], MOCHINAaeMoro B OTBET yAaneHHbIM PerynsTopoM, COAepPXUT:
® KOnM4ecTBo GaiT oTBeTa Ha cpyHKUMIo 03 1 coaepXUMOe 3anpallrBaeMbiX PEMMCTPOB
® a/lpec perncTpa 1 3HavyeHue 3Toro perucTpa ans gyHkumm 06.

B.3.5 CRC Check. None 3Ha4yeHMs KOHTPONIbLHOWN CYMMbI

3HayeHMe 3TOro Monsi - pesynbTaT KOHTPOMS C MOMOLLbI LMKNU4eckoro m3bbiTodHoro koga (Cyclical
Redundancy Check -CRC).

Mocne dopmupoBaHna coobleHnss (address, function code, data) nepepatowee ycTpoincTBo
pacuutbiBaeT CRC kog v nomelyaeTt ero B koHel coobuienus. MNMpuemHoe ycTponctBo pacumtbiBaeT CRC kog
NPUHATOro coobLeHns 1 cpaBHMBaeT ero ¢ nepegaHHbiM CRC kogom. Ecnv CRC kog He coBnagaeT, 37O o3HavaeT
YTO UMEET MECTO KOMMYHUKaLMOHHas owwnbka. YCTPOMNCTBO HE BbINOMHSAET OEWCTBUMIA U HE JAEeT OTBET B criyyae
o6HapyxeHua CRC owmnbku.

NocnepoatensHoctb CRC pacyeTos:

. 3arpy3ka CRC peructpa (16 6ut) egunmuamn (FFFFh).

. Ucknirouatowee I ¢ nepebivn 8 61T Garita coobLueHus n cogepxxumbim CRC peructpa.

. CoBur pesynbTaTta Ha OAMH OMT BNpaso.

. Ecnu cosuraembin 6ut = 1, nckniovatowee UMW cogepxxumoro pernctpa ¢ A001h 3HaueHnem.

. Ecnu coguraembivi 61t Hynb, NOBTOPUTL Lar 3.

. MoBTopATL Wwaru 3, 4 n 5 noka 8 coBuUros He ByayT MMETb MECTO.

. Ucknrovatowee NI co cnepgytowmmn 8 6ut 6anta coobieHunsa n cogepxumbivm CRC pernctpa.
. MoBTOpATHL Warn ot 3 go 7 noka Bce 6anTbl coobLeHns He obpaboTatoTcs.

. KoHeuHoe copepxnmoe pernctpa u 6yaeTt 3Ha4eHNEM KOHTPOSIbHOWM CyMMbl.

O©CoOo~NOOOBDWN-=-

Korga CRC pa3smelyaeTcsl B KoHUe coobuieHns, mnagwmii 6ant CRC nepeaaeTcs nepsbiM.

Mpunoxexue B.4 Npumep pacyeTa KOHTPOSILHOM CYyMMbI Ha si3bike CU
Example of CRC calculation in "C" language
unsigned int crc_calculation (unsigned char *buff, unsigned char number byte)

{

unsigned int crc;
unsigned char bit_counter;

crc = OxFFFF; /I 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++; Il increase counter
}
number_byte--; Il adjust byte counter
}
return (crc); Il final result of crc

} _________________________________________________
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MpunoxeHue B.5 ®opmaTt KomaHA

YTteHue Heckonbkux pernctpoB. Read Multiple Register (03 )
Crepytowmn cdopmaT ucnonb3yeTcs A5 nepegayy 3anpocoB OT KOMMblOTepa W OTBETOB OT yAaneHHOro

YCTPOMWCTBA.

3anpoc yctpouctey SENT TO DEVICE:

DEVICE FUNCTION DATA CRC
ADDRESS CODE 03 STARTING REGISTERS NUMBER OF REGISTERS
1BYTE 1BYTE HB LB HB LB LB HB
OTBeT ycTponcTtea. RETURNED FROM DEVICE:
DEVICE FUNCTION DATA CRC
ADDRESS CODE 03 NUMBER OF BYTES | FIRST REGISTER N REGISTER
1BYTE 1BYTE 1BYTE HB LB HB LB LB HB

Foe «<NUMBER OF REGISTERS» u n <16 — konnyecTBo 3anpawmBaembix peructpoB. Ecnu B kagpe

3anpoca 3aka3aHo 6onee 16 peructpos, perynatop MTP-8 B oTBeTe orpaHMyYnBaeT UX KONIMYECTBO A0 NepBbiX 16-Tu

perncTpos.

Mpumep 1:

1. YteHue peructpa Read Single Register (03)

3anpoc yctponctBy. SENT TO DEVICE: Address 1, Read (03) register 1 (Setpoint)
DEVICE FUNCTION DATA CRC
ADDRESS CODE STARTING REGISTERS NUMBER OF REGISTERS
01 03 00 01 00 01 D5 CA
OTBeT ycTponctea. RETURNED FROM DEVICE: Setpoint set to 100.0
DEVICE FUNCTION
ADDRESS CODE NUMBER OF BYTES VALUE OF REGISTERS CRC
01 03 02 03 E8 B8 FA
03E8 Hex = 1000 Dec
2. 3anucsb B peructp Write to Single Register (06)
Crnepytoluas komaHaa 3anucbiBaeT onpeaerneHHoe 3HauyeHne B perncTp.
3anpoc u OTBeT ycTpomrcTBa. Sent to/Return from device:
DEVICE FUNCTION DATA CRC
ADDRESS CODE 06 REGISTER DATA/ VALUE
1BYTE 1BYTE HB LB HB LB LB HB

3. 3anucb 6utoBoro peructpa Write to Single Coil (05)
Crnepyiowasi KomaHaa 3anvcbiBaeT onpeaeneHHoe 3HadeHme B OUTOBLIN perncTp.
TMP-8 nmeeT 32 GUTOBbLIX permcTpa koTopble COOTBETCTBYHOT pernctpam Ne9 u 10.

3anpoc yctpouctBy. SENT TO DEVICE: Address 1,

AavckpeTHoro Bbixoaa Nef.

Function (05), bit 16 — peructp coctosHus

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

YcTaHoBUTL BpeMs AuddpepeHUmMpoBaHms perynsitopa 74 cekyHabl B yCTPOWCTBe ¢ agpecom 20.
Set Td to 74 sec ( 004A Hex ) on Device address 20.

3anpoc yctporctBy. 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
OtBeT ycTponctBa. RETURNED FROM DEVICE:
DEVICE FUNCTION DATA CRC
ADDRESS CODE REGISTER DATA/ VALUE
14 06 00 08 00 4A 8B 3A
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perynatopa MTP- 8H

Tabnuuya I".1 - CeodHass mabnuya napamempos peaynsmopa MTP- 8H

NMpunoxeHue I' - CBogHaa Tabnuuya napameTpoB

Eau-

3aBoa-

MyHkT Mapametp HULbI Ownana3oH namMeHeHus cKkune MI';J:;_ Pas- Mpumeyane
MEHH0 nusme- napameTpa HacT- aen
~ HeHus
peHus POVKUN
YpoBeHsb 2. (P 1d)HacTponka napamerpos MU perynaTtopos
00 KoadhdpuumeHT ycmneHus en. 000.1 — 050.0 001.0 000.1 3.6.1
MO perynsatopa
01 Bpems uHterpupoBanus Cek. 0000 — 6000 0020 0001 3.6.1 | 0000 — oTKn.
02 Bpewms Cex. 0000 - 6000 0000 0001 3.6.1 | 0000 — oTkn.
ancdepeHumpoBaHms
YpoBeHb 3. (H 1n) HacTtpoitka napameTpoB aHanorosbix Bxogos Al1 — Al8*
00 Twvin aHanoroesoro Bxoga 0000 — NUHEeNHbIN Cor- 0001 3.6.2
0001 — kBagpaTnyeckmmn nacHo
0002 — TCM 50M 3akasy
0003 — TCM 100M
0004 —rp.23
0005 — TCI 50r1, Pt50
0006 — TCI1 1001, Pt100
0007 —rp.21
0008 — nuHeapun3oBaHHast
Lwkana
0009 — Tepmonapa
nMHeapu3oBaHHas
0010 — Tepmonapa TXK (J)
0011 — Tepmonapa TXK (L)
0012 — Tepmonapa TXKH (E)
0013 — Tepmonapa TXA (K)
0014 — Tepmonapa TMM10 (S)
0015 — Tepmonapa TI1P (B)
0016 — Tepmonapa TBP (A-1)
0017 — nHTepdenCHbIN BBOA
01 HwxHuii npegen pasmaxa TeXH. OT MuHyc 9999 o 9999 Cor- Mnagwwi | 3.6.2 | Ecnv n.00 BbIOpaH B
wKanbl eq. nacHo paspsa nananasoHe 0002-0007
3akasy 0010-0016 TO
02 BepxHui npegen pa3amaxa | TexH. OT MuHyc 9999 o 9999 Cor- Mnagwwii | 3.6.2 | 3Ha4YeHne aTuX
LuKanbl en. nacHo | Paspsa MYHKTOB U3MEHUTb
3akasy Henb3s.
03 MonoxeHue geunmansHoro 0000. 000.0 3.6.2
pasgenutens 000.0
00.00
0.000
04 [MocTosiHHas BpemeHu cek. Ot 000.0 oo 600.0 000.1 000.1 3.6.2 | 000.0 — oTkn.
undpoBoro punbTpa
05 MakcumanbHas CekK. Ot 000.0 oo 005.0 000.1 3.6.2 | 3awwuTa ot
ANUTENbHOCTb UMMNYIbCHBIX NOMEeX
MMMYNbCHOW nomexu
06 KonunyectBo yyacTkoB Ot 0000 oo 0019 0000 0001 3.6.3
nHeapu3aummn Bxoga
o7 MeTon TemnepaTtypHom 0000 — pyyHas koppeKLus 0000 0001 3.6.2 | T=Tuam+Tkop.py4
KOppEeKLUUM BXOOHbIX 0001 — aBTOMaTUyeckas (cm.3.08)
CuUrHarnos OT Tepmonap Koppekums T=Tnsm+Tkop.aBT
08 3HayeHne TemMnepaTypbl B | TEXH. OT MuHyc 099.9 1o 999.9 000.0 000.1 3.6.2 | Tkop.py4
pexume py4HOUN Koppekummn | en. Mpu 3.07=0000
BXOZIHbIX CUrHanos ot
Tepmonap
YpoBeHb 4. (F u N L) Hactponka ¢pyHKUMOHaNbHbIX 6110KkOB 1-8*
00 Tun dyHKUMM 0000 — He ucnonbayeTcst 0000 0001 3.6.4
0001 — pasHocTb (A)
0002 — cpegHee
0003 — BnaxHocTb
01 MepBbI napameTp 0000 — Al1 0000 0001 3.6.4
yHKLIMOHanbHoro 6roka 0001 — AI2
P1 0002 — AI3
0003 — Al4
0004 — Al5
0005 — Al6
0006 — Al7

0007 — A8
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Ean-

3aBoa-

MyHKT n HULbI [Onana3oH nameHeHus cKue LWar Pas-
apameTp n3me- MpumeyaHue
MeHI0 n3me- napameTpa HacT- HeHMS! aen
peHust POVKMN
02 BTopoi napameTp 0000 — Al1 0000 0001 3.6.4
yHKLMOHanbHoro 6roka 0001 - AlI2
P2 0002 - AI3
0003 — Al4
0004 — Al5
0005 — Al6
0006 — Al7
0007 — AI8
YpoBeHb 5. (HoF) HacTpoiika napameTpoB aHanorosbix Bbixogos AO1 — AO4
00 McToyHuk aHanoroeoro 0000 — He ncnonb3yeTcs 0001 0001 3.6.5
curHana gns ynpaeneHus 0001 — Bxog Al1
aHanoroebIM BbIxogoM | |......
AO1 0008 - Bxoa Al8
0009 — nHTepdencHbIN BXxog
0010 — BbIXoA yHKL. H6roka 1
...... Tonbko Ana dyHKUUK
0017 — BbIxog dyHKU. 6rnoka 8 peTpaHcMuccumn (ecnu
01 HavanbHoe 3HauyeHve TEXH. OT MuHyc 9999 o 9999 000.0 Mnagwwi | 3.6.5 8.00#0004)
BXOJHOrO CUrHana paBHoe | ef. paspsaa
0% BbIXOAHOrO curHana
02 KoHeuHoe 3HaueHue TEXH. OT MuHyc 9999 o 9999 100.0 Mnaguwwi | 3.6.5
BXOJHOTO CUrHana paBHoe | ef. paspsaa
100% BbIXOAHOTO curHana
03 HanpaBneHue BbIXOQHOTO 0000 — AO=y 0000 3.6.5
curHana AO1 0001 — AO=100%-y
YpoBeHb 6. (/0 o) HacTpoika napameTpoB AUCKPeTHbIX Bbixogos DO1 — DO8
00 Jlornka paboTbl BbIXOLHOMO 0000 - He ncnonbayeTcs 0001 0001 3.6.6
ycTtpoiictea DO BbIXOZ, OTKIT; (otHOCUTENBEHO MIN-
0001 — 6onbwe MAX; MAX
0002 — meHble MIN; COOTBETCTBYIOLLErO
0003 - B 30He MIN-MAX; DO);
0004 - B He 30HbI MIN-MAX
0005-BHE 30HBI | | | |
npeaynpeauTensHon =5(8) ->DO
06061 eHHON cpaboTaeT, ecrnu B
TEXHOMOrM4YecKon Kakom nnbo kaHane
curHanusauuu; napameTp BblAeT 3a
0006 — peseps pamkm
0007 — MHTepenCHbIN npeaynpeauTensHomn
BbIBOA (aBapunHon)
0008 - BHe 30HbI aBapuNHOW TEeXHOMOrMYEeCKon
0606LLEHHON curHanusauum
TEXHOJOTNYECKON
curHanusauum (cm. n. 3.7.5)
01 MNcTo4YHMK aHanoroesoro 0000 — Bxoa Al1 0000 0001 3.6.6
curHana ans ynpasneHus 0001 — Bxog Al2
OUNCKpEeTHbIM Bbixogom DO | | ...
0007 - Bxog Al8
0008 — BbIxoA dyHKL,. broka 1
0015 - BbIxoa pyHKL. 6rioka 8
02 Yctaska MIN DO TEXH. OT MuHyc 9999 o 9999 010.0 Mnagwwi | 3.6.6 | C yyeTom geumm.
en. paspan pasgenutens
aHanoroeoro Bxoaa
03 YcraBka MAX DO TEXH. OT MuHyc 9999 o 9999 090.0 Mnagwwi | 3.6.6 | C yyeTom geumm.
en. paspsa pasgenutens
aHanoroeoro Bxoaa
04 'ncTepesunc BbIXOLHOMO TEXH. OT 0000 go 9999 002.0 Mnaguuwi | 3.6.6
yctpovictea DO en. paspsaA
05 OnutenbHOCTb MMNynbca Ccexk. Ot 000.0 o 999.9 000.0 Mnagwwi | 3.6.6 | 000.0 - cTaTnyeckui
BbIXOAHOro yctpowctsa DO paspsn 000.1-999.9 -
UMMYMbCHbIN
(GuHamunyeckmn)
06 BesonacHoe nonoxexne 0000 — nocnepHee 0000 3.6.6
BbIXOAHOrO yCTpoWcTBa NnornoxeHve
DO B cnyyae oTkasa 0001 — oTkn.

0002 — Bkr1.
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Ean- 3aBoa- w
ar
MyHKT n HULUbI Ownana3oH nameHeHus CKue Pas-
apameTp n3me- MpumeyaHue
MeHHo n3me- napameTpa HacT- HeHMS! aen
peHus pOMnKHU
YpoBeHb 7. (Zdok) HacTpoika napameTpoB ANCKpPeTHbIX Bbixogos DO9 — DO16
00 MapameTpbl aHanornyHbI
napameTpamM HacTpOWKu
12 YPOBHsi 6
YpoBeHsb 8. (_:1 do f:) HacTtpoika napameTpoB AUCKpeTHbIX BbixogoB DO17 — DO24
00 MapameTpbl aHanornyHbI
napameTpamM HacTpOWKu
12 YPOBHsi 6
YpoBeHb 9. (x': Er 1'_) HacTponka napameTpoB KOHTYPOB ynpaBrieHusa*
00 Twn perynatopa 0000 — nHgukaTop 0000 0001
0001 — 2-x NO3MUMOH
0002 — 3-x NO3MLMOH.
0003 — NnA-Wnm-
perynsitop
0004 — NW-aHanoroBbIn
0005 — NNA-MMyNbCHBbIN
01 Homep aHanorosoro Bxoaa 0000 — Bxog Al1 0000 0001
(ucToyHMK aHanoroBoro | | ......
curHana) 0007 - Bxog Al8
0008 — BbIxog, -k 6rioka 1
0015 - BbIxog -k 6Gnoka 8
02 Twn ynpaBneHus 0000 — obpaTtHoe 0000 E=SP-PV
perynartopa 0001 — npsmoe E=PV-SP
03 CKOpOCTb AMHAMUYECKOW TEXH. OT 0000 go 9999 000.0 Mnagwwui 0 - otkn. C yyetom
6anaHcMpoBK/ 3agaHusi en./MuH paspsa neunMm. pasgenutens
BXoAa
04 Bpemsa mexaHnama Tm unu | cexk. Ot 000.0 0o 999.9 010.0 000.1 [nsa umnynscHoro
nepvog NAA-LUIMM perynsTopa
05 MuHumanbHas CekK. Ot 000,0 no 999,9 000.1 000.1 [Onsa umnynbcHoro
ANUTENbHOCTb UMNYyrbca perynstopa
TMUH
06 3apepkka Ha BKIIOYEHME Cexk. Ot 000.1 go 999.9 000.1 000.1 [Onsa umnynbcHoro
DO B NpOTMBOMOMIOXHOM perynstopa
HanpaeneHu1
07 30Ha HeYyBCTBUTENBHOCTU | TEXH. Ot 0000 #o 9999 0000 Mnagwwi [aHHbI napameTp
3-X NO3MLMOHHOIo en. paspsa npeacraensiet
perynstopa MOJIOBUHHOE 3HaYeHne
(MepTBas 30Ha) 30HbI. C yyeToM
Oeuum. pasgenutens
Bxoaa Al
08 nctepesuc 2-x, 3-x TEXH. OT 0000 go 9999 0000 Mnagwwuia C yyeTOM geumm.
No3WLMOHHOIO perynaTopa | ef. paspsa pasgenutensi Bxoga Al
09 OrpaHuyeHne MUH sauerikn | % -9.9-109.9 000.0 000.1
Ona NAL —
7 perynaTopa VAK S 1 1 1 ananorosoro v MAA —
0 Orp?HVILIeHI/Ie C % -9.9-109.9 00.0 000. WM perynsitopa
AYenku perynsitopa
11 Homep awnckp.Bbixoga Ha 0 — BbIxog DO1 0000 0001 Ona 2-x, 3-x
KOTOpbI nogaeTcsa curHan | | ...... nosuumoHHoro u NMNNQ-
«BOJIbLUE» 23 — BbIxog DO24 LM perynatopa
12 Homep awnckp.Bbixoga Ha 0 — BbIxog DO1 0001 0001 [Onsa 3-x NO31LMOHHOTO
KOTOpbIA NogaeTca curHan | | ...... perynsitopa
«MEHBLLUE» 23 — Bbixog DO24
13 BesonacHoe nonoxeHue 0000 — nocneaHee 0000 0001
BbIXO[a perynstopa B NoroXxeHve
crnyyae oTkasa gaTyvika, 0001 — 0% (oTkn.)
TNVHWK CBSA3U UNn 0002 — 100% (Bkn.)
N3MepUTENbHOro KaHarna 0003 — 6e3onacHoe
NornoXeHve ycTaHaB-
n“BaemMoe nonb3oBaTenem
14 3HauyeHne 6e3onacHoro % O1 000.0 go 099.9 000.0 000.1
NONOXeHUs
yCTaHaBMMBaeMoro
nonb3oBaTenemMm
15 Tun npegynpeanTensHon 0000 — abcontoTHast 0002 0001 3.6.7
curHanusaumm 0001 — peBnaumoHHas
0002 — abcontoTHas ¢
3arnoMuMHaHuem
0003 — peBnaumoHHasi ¢
3anoM1UHaHNEM
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Ean-

3aBoa-

MyHKT n HULUbI Ownana3oH nameHeHus CKue Lar Pas-
apameTp n3me- MpumeyaHue
MeHHo n3me- napameTpa HacT- HeHMS! aen
peHus pOMnKHU
16 YcTaBka "MUHUMYM" TEXH. OT MuHyc 9999 o 9999 020.0 Mnagwwi | 3.6.7 | C yyeTom geumm.
npegynpeauTernbHoOn eq. paspsa pasgenutens sxoga Al
curHanusauum
17 YcTaBka "mMakcumym" TEXH. OT MuHyc 9999 o 9999 080.0 Mnagwwi | 3.6.7 | C yyeTom geumm.
npegynpeauTensHon eq. paspsn pasgenutens Bxoga Al
curHanusauum
18 'nctepesuc TEXH. Ot 0000 go 9999 002.0 Mnagwwi | 3.6.7 | C yyeTom geumm.
TEXHONOrM4yeckon eq. pa3psn pasgenutens sxoga Al
curHanusaumm [nsa aBapuiiHon n
npeaynpeauTenbHoOM
curHanusauum
19 YcTaBka "MUHUMYM" TEXH. OT MuHyc 9999 o 9999 010.0 Mnagwwi | 3.6.7 | C yyeTom geumm.
aBapuHON CUrHanu3auum eq. paspsa pasgenutens sxoga Al
20 YcTtaBka "Makcumym" TEXH. OT MuHyc 9999 o 9999 090.0 Mnaguwuwi | 3.6.7 | C yyeToM geumm.
aBapuMHOW curHanusaumm | eq. paspsa pasgenutens sxoga Al
YpoBeHb 10. («'_ N u) Abecuymnccebl (X) onopHbIX ToYeKk NMHeapusauum Al1 — Al8*
00 Abcuuncca HavanbHoro % Ot 00.00 go 99.99 00.00 00.01 3.6.3
3HayeHus (B % ot
BXOZHOI0 curHana)
%
19 Abcumcca 19 Touku % Ot 00.00 7o 99.99 00.00 00.01 3.6.3
YpoBeHb 11. (1'_ nr |:f) OpauHathbl (Y) onopHbIx To4ek nuHeapusauum Al1 — Al8*
00 OpauHaTa HavanbHoro TEXH. OT MuHyc 9999 o 9999 00.00 Mnagwui | 3.6.3
3HayeHus (curHan B eq. paspsa
TEXHUYECKMX eanHULax OT
-9999 go 9999)
TEXH.
en.
19 | OpanHaTa 19 To4KM TEXH. Ot muHyc 9999 o 9999 00.00 | Mnagwwii | 3.6.3
en. paspsa
Yposenb 12. (L HL 1) Kanu6poska ananoroebix Bxonos Al1 — Al8*
00 Kannbposka Hyns TEXH. OT MuHyc 9999 1o 9999 5.1
aHarnoroeoro Bxoaa en.
(napameTpa)
01 KannbpoBka koHua WwKanbl | TeXH. OT MuHyc 9999 o 9999 5.1
aHarnoroeoro Bxoaa en.
(napameTpa)
YpoBeHb 13. ({__ 0 ) Koppekuusi aHanoroBbix Bxogos Al1 — Al8*
00 Koppekuunsa aHanorosoro TEXH. OT MuHyc 9999 o 9999 000.0 000.1 3.6.2 | UHguumpyet PV=PV+A
BXoAaa en.
01 KoadhduumeHT Koppekunm | TexH. OT MuHyc 9999 o 9999 000.0 000.1 3.6.2 | MHguumpyet A
(cmeLLeHMe) aHanorosoro en.
BXoAa
YpoBeHb 14. (L HL 0) KannbpoBka aHanoroBbix BbixogoB AO1 — AO4
00 MHankaunsa n nameHeHmne % 0-100 53
COCTOSIHUSI aHArIoroBOro
Bbixoga AO
01 Kann6poska Hyns % 5.3
aHanoroeoro Bbixoga AQO
02 Kannbposka makcumyma % 5.3
aHanorosoro Bbixoga AO
YposeHb 15. (59 5) O6wume napameTtpbl
00 CeTteBon agpec (Homep OT1 0000 po 0255 0001 0001 B.1 0000 — oTkmntoYeH oT
npubopa B cetu) cetu
01 CkopocTb 06MeHa 6ut/c 0000 — 2400 0009 0001 B.1
0001 — 4800
0002 — 9600
0003 — 14400
0004 — 19200
0005 — 28800
0006 — 38400
0007 — 57600
0008 — 76800

0009 — 115200
0010 — 230400
0011 — 460800
0012 — 921600




63

[MpodomkeHue mabnuybl I".1 - CeodHass mabnuya napamempos peaynsmopa MTP- 8H

Enun- 3aBopa- War
MyHKT n HULbI [Onana3oH nameHeHus cKue Pas-
apameTp n3me- MpumeyaHue
MEHI0 nsme- napameTpa HacT- HeHus aen
peHus pOMnKMn
02 Tarnm-ayT Kagpa 3anpoca B 0001 — 0200 0006 0001 B.1
CUCTEMHBIX TaKTax
1 TakT = 250 MKC
03 Bpemsi nHamkauum CeK. 0001 - 0010 0001 0001
04 Konuyectso 0001 — 0008 0008 0001
VHOWLUMPYEMBIX KOHTYPOB
ynpasneHus
05 Mogens YCO (moayns 0000 — HeT YCO 0000
pacLumpeHmnst) 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
0011 — MP-51-11
0012 — MP-51-12
0013 — MP-51-13
0015 — MP-51-15
06 Koga perynstopa. 87.xx CnyxebHas
Bepcusi nporpammHoro nHpopmaLms
obecneyeHus Kop 89
Bepcus xx (Hanp.
87.02)
07 Kanubposka Hyns % CwmeLleHne
Aatyuka
TepMoKOMNeHcaLumm
08 Kanunbposka makcumyma % Ycunenve
Aatyuka
TEepMOKOMNeHcaLmm
YposeHb 16. (5 F) CoxpaHeHne napameTpos
00 CnyxebHasn nHdopmauusi
01 3anucb napameTpoB B 0000 4.6.2
3HEpProHe3aBUCUMYIO 0001 — 3anucaTb
namsiTb
Ypoeensb 17. (L o H d) 3arpyska napamertpos
00 Paspeluerve 0000 0001
nporpaMMmMpoBaHus no 0001 — paspeLueHo
cetn ModBus
01 3arpy3ska HacTpoek 0000 4.6.3
nonb3oBarens 0001 — 3arpy3uTb
02 3arpyska 3aBOACKUX 0000 4.6.3
HaCTPOEK 0001 — 3arpy3uTb

* Homep kaHana, Bxoga Bbibupaetcs knaeuwamm [Neku1] - [NekHd] v BbicBeTnsieTcst Ha uHgMKaTopax 1-8.




64

INucTt perncrtpaumm uameHeHUn

Bcero
Homepa nuctoB (cTpaHuu) NMCTOR Ne Bxogswmit Ne
MName- 3ame- Ho- HOKy HOKY! A
HEHHbIX HEHHbIX BbIX e
1.29 64 ver.87.03 | [PvBeAeH B cootseTcTBME C | MAPUKOT | 43 o5 5046
HOBOW NPOLLUMBKON a.4A.
130 64 ver. 87.03 VcnpaBneHbl HETOYHOCTU B Mapukot 29.06.2016
TekcTe 0.4.






