PEIYNATOP §
MUKPOINPOLIECCOPHbIUN

MTP-8H

PYKOBOACTBO MO 3KCIMIYATALUUN

NMPMK.421457.042 P3




3

COOEPXAHMWE

Crp.

1 ONMCAHME POIYIIATOPA . ..ceeieereemnnnssissrerrernnnnssssssssserresnnnsssssssssssemesnnnsssssssssserensnnnnnnsnnnns 5
R = Ec = TR T T o o 1= Y 1 o] o - 5
1.2 OBo3HavYeHnEe PerynaTopa N KOMIMMEKT MOCTABKM «....ceeiiuuereeeeaaaeeaaaueeeeeeeaaeessaansnseeeeeeeesaaannnneneeeeeseaanns 5
1.3 TexHNYECKNE XapPaAKTEPUCTUKN PEIYIISITOP@ ... uuureeereeeeeaaaunnreeeraaaesaaannseneeeaeesaaasnseneeeeeseeaaanssseeeeeeeeaaans 7
1.4 CpefcTtBa n3MepeHust, UHCTPYMEHT U MPUHALATEKHOCTY ....eereeeeiiaenieeeeeaeeeeaaenteeeaeaeessaannneeeeaaeaeaanns 10
1.5 MAPKMPOBKA M YTTAKOBKA -.....eeeeeeeeeiauueeeeeeaaaeaaaanteeeeeaaeeaaaannseeeeaaaaesaaannseeeeeaeesaaaannseneeeaeessaaannnseneeaeeeaanns 11

2 HasHayeHne. PYHKLMNOHANbHBLIE BO3SMOMXHOCTM ......cvrrrmmnnrirmmmssssernmnsssssrnnnssssennnns 1
3 KOHCTpYKUMSA perynaTopa U MPUHLIMM PABOTDI.......ccerrrrrrreemnnsssssssrerrennnnssssssssssennns 12
3.1 KOHCTPYKLMS PEIYIISITOPA .vvvvvvrururnrnrnrnrnsnsnsnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnnnnsnnnnnnns 12
3.2 HasHayeHne OUCTNEEB NEPELAHEM MAHETIM .. ..uuuuuurereiererererererersrnrernrssnrersrsrerersrsrersrnrnrsrnrersrnrnrnrnnnnnnes 12
3.3 HasHayeHne CBETOANOOHBIX MHAMKATOPOB. ... .uuuuuuerererersrsrsrsrnrsrssssnsssnsnsssssssnsssssssssnsssnsnsssssnsssnsssnnnnns 12
3.4 HABHAUEHME KITABUILL .....eeeiiieeeiiiiteeeee e e e e ettt e e e e e ettt et e e e e e s bbbt e e e e e e e e s aabe e et et e e e s aannbeeeeeeeeesannnreees 13
3.5 CtpykTypHasa cxema perynaropa MTP-8H....... ... 14
3.6 MpuHumn paboTbl perynatopa MTP-8H..... ... 14
4 UCcNOMb30BaHNE MO HABHAUEHMHIO ........ciiiiirimmnrnnnsssssssissssnsnnssssssssssessssnnnnsssssssssssnnns 24
4.1 OkcnnyaTtauMoHHbIE OrpaHUYEeHNs MPU NCMOSNTb30BAHNMN PETYIATOPA «evevvvrrrerurreresanereeessneeeeessnseeess 24
4.2 MNoarotoBKa Perynsatopa K NCMONB30BAHMEO .......ceieiiuueeeeiurteeestteeeesassseeesansseeesannseeesanssseesanseeessannees 24
Ol LY I o AN =1 @ I 1Y SRS 25
e Y <= T = [ 25
4.5 NameHeHne pexxmMoB paboyero ypoBHS, YPOBHU 3aUTbl PABOYETr0 YPOBHS.....cccvvuvveeeriiieeeeieeeee. 25
4.6 PexXM KOHMDUTYPALMN N HACTPOERK .....eeeeueieeeeitteeeesteeeeesauteeeesasseeeesassseeesansseeesansseeesansseeesannseeesannneens 28
4.7 TopsiAoK HACTPOWMKM aHANOroOBbIX BXOAOB U @HAMOTOBOMO BbIXOAA ...vvrreeeeesauerrerereeeessaannneeeeaeessannns 30
5 KanmbpoBKa U NPOBEPKA PETYIIATOPA «eeuuurrnrirrrrrmmmmmnsssssssssssmsmmmnnssssssssssssmssnnnnsssssss 32
5.1 KanmBpOBKa @HANOTOBBIX BXOOB ....ceeteeeisauureerrraeeesaasnreeereeesssaassneneeeeesssaansssseeeeeesaamnssssseseeessmmmnnsnnes 32
5.2 Tunbl 4aTYNKOB U PEKOMEHAYEMBIE NMPEAEITTbI KANUBPOBKM .....eeeiiiiiiieeeiiiieeeiiieee e eieee e sieeeeesieeee e 33
5.3 KanmBpOoBKa aHANTOTOBOTO BBIXOIA «.vvrreeeiaauunrerrreeeessaasnsenereeeessaassseneeeeesssaanssnsneeeeesaamnssssseseeessammnsenes 34

6 TEXHNYECKOE OOCIYIKMBAHME .......ccoeeeeeeemnnnnnissseereennnnssssssssserseennnnnssssssssssnesnnnnnnnssnnns 35
T @ QYNNI = T= 1 T = SRS 35
Y =T o T oY=t To )y = Tot oo Lo O SPURUOTPPR 35

7 XpaHeHNEe N TPAHCMOPTUPOBAHME.......cceuuuerrrmmnnssrrrnmnssssrrnnsssssrnnnsssssrnnnsssssrsnnssssennnns 35
7.1 YCNOBUSA XPAHEHUSA PETYIIATODE -.evveeeeeeeeiaaunieeeeaaaeaaaassteeeeaaasssaanssseeeaaaesaaanssseeeeeeesaaannsseseeeesesanannsenes 35
7.2 YCnoBWsi TPAHCMOPTUPOBAHMS PETYIIATOPE@ ...uvveeeeurreeeeiteeeasateeeeeaaseeeeesaseeeassaseeeessasseeessanseeessaseeesans 35

= 1o = o g7 17 T o) o] =] =Y o T 35
MIPUTTOMKEHMS ...t ses s et ss s st s s s s s st st sessnens 36
MpunoxeHune A — NAGapuTHbIE N MPUCOEANHUTENBbHbLIE PA3MEPDbI ..c...uuveerrrreeeennnns 36
MpunoxeHue b - MNoagkntoyeHue perynartopa. CxeMbl BHELLHUX COEQUHEHUM ..... 37
MpunoxeHue b.1 Cxema BHeLWHUX coeanHeHun perynatopa MTP-8H ... 37
MpunoxeHue Bb.2 MNMoagknoueHne ANCKPETHbIX Harpy3ok K perynatopy MTP-8H............cccccciiiinne 38
MpunoxeHne B.3 Cxema nogknodeHns nHtepdenca RS-485 ... 39
MpunoxeHune b.4 MoaknioveHne BHeLWHWX Lenen mogynen pacwmpermns MP-51H-11........................ 40
MpunoxeHune B.5 MoakntoveHne BHeWHKX Lenen mogynen pacwmperms MP-51H-13........................ 41
MpunoxeHune B.6 MoakntoveHne BHeLWHKX Lenen mogynen pacwmperms MP-51H-15........................ 42
MpunoxeHue B.7 MNMoagknoyeHne BHeLWHWX uenen moaynen pacwmperns MP-51H-16........................ 43
MpunoxeHue b.8 MNMoagknoyeHne BHeLWHWX uenen moaynen pacwmperns MP-51H-17 ........................ 44
MpunoxeHue B.9 MoaknioueHne BHeLIHWX Lenen moaynen pacwumperns MP-51H-18 ........................ 45
MpunoxeHne B - KOMMYHUKALMOHHDBLIE (PYHKLIMMN......ccceeeeenriiiiiirrnnnennnsssssssssssssnnnnnns 46
MMPUNOXKEHNE B.1 OOLLME CBEOEHMS ....ceiieeeieiiiiiiieeeeeeeeitteeeeeeeeessstnteeeeaaeeesaasntaaeeaaeeesaasssaneeeaeessannsnnnnns 46
MpunoxeHune B.2 Tabnmua nporpaMmmHO AOCTYNHbIX pernctpoB perynatopa MTP-8H........................ 48
MpunoxeHne B.3 MODBUS MPOTOKOIT ....cuuitieiitiieeeiteeeeeeitteeeeateeaeestee e e s ssbeeeessnbeeeeaanbeeaesanbeeeeeanneeeeennnee 50
MpunoxeHue B.4 Mpumep pacyeTa KOHTPOMbHOW CYMMbI Ha A3blke CU ... 51
MpUNoXeHNE B.5 POPMAT KOMBHL .....oooeviiiiiiiiiiieeeeeeeeeeeee ettt 52

MpunoxeHue I' - CBoaHaa Tabnuua napametpoB perynatopa MTP-8H............... 53




4

HacTosiliee pykOBOACTBO MO 3KchnyaTauum npefHasHadeHo Ans O3HaKkoMMeHust notpebutenen c
HasHayeHneM, MoAensiMu, MPUHUMUMOM [OEWCTBUSI, YCTPOWCTBOM, MOHTaXOM, 3Kchnyatauuen u obcnyxvBaHuem
perynatopoB MukponpoueccopHbix MTP-8H (B aancHeviwem - perynatop MTP-8H).

BHUMAHMUE !

perynsitopa,

Mepen MCrnosib3oBaHMEM perynsTopa, noxanywncra,
O3HaKoOMbTEeCb C  HacCTOALUMM PYKOBOACTBOM MO  3KCNnyatauuu
perynatopos MTP-8H.

MpeHebpexeHne MepaMu NPeaoCTOPOXHOCTM U NpaBunamu
3KcnnyaTaumMn MOXeT cTaTb MPUYMHOW TPaBMUPOBaHMUS NMepcoHana unm
noBpexaeHns obopyaoBaHus!

B c¢BA3M C nocTosiHHOW paboTo No COBEPLUEHCTBOBaHUIO

noBbIlLAKOWEN ero  HageXHOCTb U yhydlawoLllen

XapakKTepUcTtukn, B KOHCTPYKLUMUIO MOTyT OblTb BHECEHbI HE3HAUYUTENbHLIE
N3MeHeHUA, He OTpaXxeHHble B HacToALlleM n3gaHun.

CokpalleHus, NpUHATbIE B AaHHOM PyKOBOACTBE

B HaumMeHOBaHWSAX MapaMeTpoB, Ha PUCYHKaX, MPU LUEPOBLIX 3HAYEHUAX M B TEKCTE WCMOMb30BaHbl
cokpaLlleHus n abGpeBuaTypbl, 03HavYaloWme creqyroLlee:

Tabnuya | - CokpaweHusi u abbpesuamypbi

AGb6peBuaTypa

NMonHoe HaumeHOBaHue 3Ha4yeHue
(cumBon)

PV vnn X Process Variable Mamepsiemas BennunHa (KOHTpONUpyembIi 1
perynupyembii napameTp)

SP unn W Setpoint 3agaHHasg Touka (3agaHve perynsaropy)

MV nnn Y Manipulated Variable MaHunynupyemasa nepemeHHas, nepemMmeHHasa
npeacTaBnsaoLLas 3Ha4YeHNe ynpaBnstoLLIEro BO3OeNCTBYS,
NnoLaBaemMoro Ha aHasnoroBbIv BbIXOJ YCTPOWCTBA

Z External Disturbance BHellHee Bo3MyLLaoLlee BO3AENCTBUE

LSP Local Setpoint JlokanbHaga (BHYTPEHHAS) 3agaHHasa To4ka

T, t Time Bpewms, nHTepBan BpemMeHun

Al Analogue Input AHarnorosbIi BBOJ,

DI Discrete Input [nckpeTHbIN BBOA

AO Analogue Output AHanorosbIv BbIBOA

DO Discrete Output [nCKpeTHbIN BbIBOA

B HaumeHOBaHWsX YpOBHEN KOHUrypauuu perynsitopa npuHaTbl criegytowme o603HayYeHusi, KoTopble
COOTBETCTBYHOT OyKBam NaTUHCKOrO andasuTa:
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1 OnucaHue perynsartopa

1.1 HasHa4veHune perynaTopa

Perynatop MTP-8H npencrtaBnsieT cobon HOBbIV KNacc COBPEMEHHbIX LIMAPOBLIX perynatopos. Perynsarop
NpUMeHsieTCs ANS YNpaBneHnst TEXHONOrMYeCKMMM NpoLeccamMmn B NPOMbILLIIEHHOCTH.

Perynatop MTP-8H npepgHasHayeH kak Ans aBTOHOMHOrO, Tak M AN KOMMIIEKCHOro MCnonb3oBaHUS B
ACYTI B aHepreTuke, MeTannyprum, XMMMYeckon, NULLEBOW U APYrMx OTPacnsxX MPOMBbILLNEHHOCTU U HAapOOHOM
xo3qancTee. Perynatop MoXeT MCMONb3oBaTbCA B CUCTEMaX MHAWKALMK, aBapuiHOW W nNpeaynpeauTernbHOn
curHanusaumm, 3awuTbl U GNOKMPOBOK  KOMMPECCOPOB, TYpOWH, XOMOAWMBHOrO W APYroro TEXHOMOrm4yeckoro
obopygoBaHus.

Peaynsmop MTP-8H npedHa3Ha4yeH:

® AN U3MEPEHUSA 80CbMU KOHTPONUPYEMbIX BXOAHBLIX (PM3NYECKUX NapameTpoB, CUrHanoOB OT AaT4MKOB,
06paboTkn, npeobpas3oBaHUss M OTOOPaXKEHUS WX TEKYLMX 3Ha4YeHWA Ha BCTPOEHHOM 4YeTbipexpas3psgHOM
LUMPOBOM MHANKATOPE;

® [nsi U3MEPEHNS BMNaXXHOCTW, HaXOXAEHWS Pa3HOCTU NapameTpoB W CPELHEro 3HAYEHUS HECKOMbKMX
napamMmeTpoB;

® perynatop B COOTBETCTBUM C 3a[aHHOM Nonb3oBaTenem Nnorvkon paboTbl COOTBETCTBYIOLLEr0 KaHana u
napaMmeTpamu perynupoBaHusi OpMUpYeT BbIXOAHbIE CUrHamnbl YNpaBneHWUs BHELHUMWU UCMOSNTHUTENbHbIMU
MexaHu3mamu, obecneumBas perynvpoBaHue no [N 3akoHy unM OUCKPETHOE perynupoBaHWe BXOOHOro
napameTpa no ABYXMO3ULIMOHHOMY 3aKOHY;

® perynatop hopMupyeT CUrHarbl ABYXYPOBHEBOW TEXHOMOMMYECKON CUrHanNM3aumn1, Ha nepeaHen naHenm
UMEIOTCA MHOMKATOPbl ONA CUMrHanusauum TEXHONOrMYECKM OnacHbIX 30H (MpedynpeauTenbHas curHanmsaums),
CUrHarbl NPEBbILLIEHNS (3aHWKEHUST) pErynmpyemMoro unvM naMepsemMoro napameTpa.

1.2 O603Ha4YeHme perynsatopa u KOMMEKT NOCTaBKN

1.2.1 PerynsaTtop o6o3HavaeTcs cnegyrowmm obpasom:
O6o3HayeHue nNpu 3aKase: MTP-8H-AA-E-D-U
roe:

AA - ko Bxoga:
01-0T10 MA g0 5 MA,
02 - OT 0 MA 1o 20 MA,
03 - OT 4 MA 1o 20 MA,
04-0T0BOoo10B
05 - TCM 50M, W100=1,428, ot muHyc 50°C go 200°C
06 - TCM 100M, W1g0=1,428, oT muHyc 50°C go 200°C
07 - TCM rp.23, W100=1,426, ot muHyc 50°C go 180°C
08 - TCIN 501, W100=1,391, ot muHyc 50°C po 650°C
09 - TCI 10001, W100=1,391, oT muHyc 50°C go 650°C
10 - TCMN rp.21, W100=1,391, ot muHyc 50°C go 650°C
11-0T10M™mB go 75 uB
12-0T10Bpoo1B
20 - TXKK (J), ot 0°C go 1100°C
21 - TXK (L), ot 0°C po 800°C
22 - TXKH (E), ot 0°C go 850°C
23 - TXA (K), ot 0°C go 1300°C
24 - TMMN10 (S), ot 0°C po 1600°C
25 -TMP (B), ot 0°C go 1800°C
26 - TBP-1 (A-1), ot 0°C go 2500°C

E - kog BbIXOAHOrO YHU(ULIMPOBAHHOIO aHanoroBoro curHana (6asoson moaenu):
1-010MA Do 5 MA,
2 — OT1 0 MA go 20 MA,
3 - 014 MA go 20 MA,
4-01T0BAOoo10B.

D - T1n BbIXOAHbIX ANCKPETHbLIX CUrHANOB:
T - TPaH3MUCTOPHbIE BbIXOAObl,
P - peneHble BbIXogbl.

U - HanpsikeHne NUTaHus:
220 — 220 B nepeMeHHOro Toka,
24 — 24 B NOCTOSIHHOrO TOKa.
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1.2.2 O603Ha4YeHMe Npu1 3aKase Moayns paclUpPeHus:

MP-51H- MM -L-RST-U,
roe:
MM — mogens moayns paclmpeHns
11 — 1 aHanoroBbIf BbIXoA +16 AMCKPETHbLIX BXOAOB
13 — 1 aHanoroBbIV BbIXOA + 8 AMCKPETHLIX BXOAOB + 8 ANCKPETHbLIX BbIXOA40B
15 — 1 aHanoroBbIV BbIxoA + 16 QUCKPETHbIX BbIXOAOB
16 — 3 aHanoroBbIX BbIxoda + 16 ANCKPETHbLIX BXO40B
17 — 3 aHanoroBbIX BbIxoAa + 8 AUCKPETHbIX BXOA0B + 8 ANCKPETHLIX BbIXOA0B
18 — 3 aHanoroBbIX Bbixoda + 16 UCKPETHbIX BbIXOA0B

L — mogenb moaynsa pacumpeHus
0 — ana mogenn MP-51H-11 n1 MP-51H-16
T — TpaH3UCTOpPHbIE BbIXOAHbIE CUrHAnbI
P — peneliHble BbIXOA4HbIE CUrHAnbI

RST — koz BbIXO4HOrO aHanoroBoro curHana (cootseTcTseHHo 1,2 un 3 Bbixoaa)
1-010 MA go 5 MA,
2 — OT1 0 mMA po 20 MA,
3 -0T14 mA po 20 MA,
4-010BOo108B,
Ona mopenen
- 11, 13 n 15 (c ogHMM aHaNoOroBbIM BbIXOAOM) YKa3biBaeTCH KOZ TONbKO nepsoro kaHana ROO
- 16, 17 n 18 (Tpn aHanoroBbIX BbIXOAA) Yka3blBaeTCs Kog ANst BCeX Tpex kaHanoB RST

U - HanpsXeHne NUTaHus:
220 — 220 B nepemeHHoro Toka,
24 — 24 B NoCTOSAHHOIO TOKa.

Hanpumep, 3aka3aHo peaynsmop:

MTP-8H-01-3-T-220
MP-51H-11-0-300-220
Twnbl BXxogos: ot 0 MA 0o 5 MA;
Tunbl BbIXOOOB: aHaNoroBbli Beixod oT 4 MA o 20MA, TpaH3MCTOpHbIE ANCKpeTHble Bbixoga =40B/100MA,
Mopynb paclmpenus MP-51H-11 (1 aHanoroBbii Bbixog, 16 AWCKPEeTHbIX BXOO0B) C aHANOroBbIv BbIXo OT
4 mA po 20 MA, nutanmne moaynsa 220 B nepemeHHoOro Ttoka.
MuTtaHue perynsaTtopa 220 B nepemeHHoro Toka.

1.2.3 Komnnekt noctaBku perynatopa MTP-8H u mopynsa pacwupeHuna MP-51H-11
npuBeAeHbl B Tabnuuax 1.2.1 n 1.2.2.

Tabnuya 1.2.1 - Komnnekm nocmasku peaynsamopa MTP-8H

0603Ha4yeHune HaumeHoBaHue KonuyectBO
MPMK.421457.042 Perynsatop mukponpoueccopHbii MTP-8H 1
MNPMK.421457.042 I1C Macnopt 1
MPMK.421457.042 P3 PykoBoAcTBO MO 3KcnyaTaumu 1*
232-209/026-000 PoseTka yrnosas 2
734-112 PoseTtka npsmas 2
734-105 PoseTka npsamas 1
232-203/026-000 PoseTka yrnosasi 1**
734-203 PoseTtka npsmas 1%
231-131 Pbiyar MOHTaXHbIN 1
734-230 Pblyar MOHTaXHbI 1

* - 1 aK3eMnnAp Ha noboe KoNMYecTBO M3AENUIA NPK NOCTaBke B OAWH aapec
** -1 WT. Npy NocTaBke perynsitopa ¢ nutaHnem 220 B nepemeHHoOro Toka
*** - 1 WT. Npy NOCTaBKe perynsropa ¢ nuraHvem 24 B nOCTOSHHOro Toka

Tabnuya 1.2.2 - Komnnekm nocmasku modyns pacwupeHuss MP-51H-11

0603Ha4YeHue HanmeHoBaHue KonuyectBo
MPMK.421459.004 Mogynb pacwwnperus MP-51H-11 1
MPMK.421459.004 NC Macnopt 1
Llinend coegnHUTENbHbLIV 1
232-203/026-000 PoseTka yrnosas 1*
734-203 Paszbem nutaHus 1**
734-106 PoseTka yrnosas 1
232-209/026-000 PoseTka yrnosas 4
231-131 Pblyar MOHTaXHbIN 1
734-230 Pblyar MOHTaXHbIN 1

*) 1 WT. Npu nocTaBke MoAynsi paclumpeHusi ¢ nutaHvem 220 B nepemeHHoro Toka
**) 1 WT. Npy NOCTaBke MOAYNs paclUMPEHUs C NuTaHMeM 24 B nocTOsSiHHOro Toka
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1.3.1 KonnyecTtBO BXOAHbIX U BbIXOAHbLIX CUrHanoB perynsaropa MTP-8H

Tabnuya 1.3.1.1 - Kortusecmeo 8x00HbIX U 8bIXOOHbIX cugHaos basosoli modenu peaynamopa MTP-8H (6e3 modyns

acLUpPEHUsT)

Mopgenb perynsitopa

AHanoroBbIf

OuCcKpeTHbIN

BXOpg,

BbIX0g

BXoA

BbIX0of

MTP-8H

8

1

0

8

Perynatop MTP-8H moxeT komnnekToBaTbCA OAHUM MOAYNEM pacLUMpPEHUs.

Tabnuya 1.3.1.2 - Koriudecmeo 8x00HbIX U 8bIXOOHbIX cugHanos modynel pacwupeHus YCO MP-51H

Mogaenb AHanoroBbIn OncKpeTHbIN

Moayns KpaTtkasn
paciMpeHNs XapaKTepucTuka BXopg, BbIXofq BXoA BbiXoa
MP-51H-11 1A0+16DI - 1 16 -
MP-51H-13 1A0+8DI+8DO - 1 8 8
MP-51H-15 1A0+16DO - 1 - 16
MP-51H-16 3A0+16DI - 3 16 -
MP-51H-17 3A0+8DI+8DO - 3 8 8
MP-51H-18 3A0+16DO - 3 - 16

MpumeyvaHums.

1. «-» - BX0A (BbIXOA) OTCYTCTBYET;

2. Obos3HaveHua moayns pacumpenns npuHaTo MP-51H-xx, rae xx — kog Modyns paclunpeHus;

3. [OuckpeTHble BXOOHblE CUrHanbl MOryT uCnonb3oBaTbCA ANA nepegadn COCTOAHUA OUCKPETHbIX AOaT4yMKOB Mo

nHTepdericy.

1.3.2 TexHn4yeckme xapakTepUCTUKMN aHaNoOroBbIiX BXOAHbLIX CUrHaNoB

Tabnuya 1.3.2 - TexHU4YecKue xapakmepucmuku aHasn0208bIX 8X00HbIX cuzHanos peaynsmopa MTP-8H

TexHU4YecKasa xapaKTepucTuka

3HaueHue

KonnyectBo aHanoroBbix BXO4OB

8

Twn BXOQHOro aHanorosoro curHana

YHudmumposaHHblie (FTOCT 26.011-80)
[MOCTOSIHHBIV TOK:

ot 0 MA go 5 MA, RBx=400 Om

ot 0 MA 1o 20 MA, Rex=100 Om

oT 4 MA 1o 20 mA, Rex=100 Om
HanpspkeHne nocTosiHHOro Toka:

ot 0B oo 10 B, Rex=25 kOm

ot 0 MB o 75 mB, RBx21 MOm

ot 0 MB no 200 mB, RBx21 MOm
ot0B o 1B, Rex=21 MOwm

TepmonpeobpasoBaTtenu conpotuBnenui JCTY 2858-94
TCM 50M, W440=1,428, oT mmHyc 50°C go nntoc 200°C

TCM 100M, W40o=1,428, ot muHyc 50°C go nntoc 200°C

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

TCN 5001, W100=1,391, Pt50, ot MmuHyc 50°C go nntoc 650°C
TCIM 10001, W40=1,391, Pt100, oT muHyc 50°C o nntoc 650°C
TCIM rp.21, ot muHyc 50 °C go nntoc 650°C

Tepmonapsl no ACTY 2837-94
(FOCT3044-94, DIN IEC 584-1):
TXK (J), ot 0°C go nntoc 1100°C
TXK (L), ot 0°C pgo nntoc 800°C
TXKH (E), ot 0°C go nntoc 850°C
TXA (K), ot 0°C go nntoc 1300°C
TMNMN10 (S), ot 0°C po nntoc1600°C
TNP (B), ot 0°C po nntoc 1800°C
TBP-1 (A-1), ot 0°C go nntoc 2500°C

Paspelatowas cnocobHoctb AL

16 paspsigos

Mpenen gonyckaemolr OCHOBHOW NpUBEAEHHOM
NMOrpeLIHOCTY U3MEPEHUsS] BXOAHbIX NapaMeTpoB

£0,2%

TOYHOCTb MHAMKALMA

0,01 %

Mpenen gonyckaemon JONONHUTENBHOM NOrPELUHOCTH,
BbI3BAHHOW U3MEHEeHMeM TeMnepaTypbl OKpyxatoLLeii cpeabl

<0,2%/10°C

Mepwviog u3amepeHusi, He Gonee

0,1 cek

Bpems MHOMKaLMU U3MEPEHHOTo NapameTpa OfHOro KaHana
B PeXUME LIMKIIMYECKON UHOMKALMN

1 — 10 cek (napameTp nporpammupyeTcsi)

["anbBaHW4eckas pa3BA3Ka aHanoroBbiX BXO40B

prnnosaﬂ, 8 BXO[,0B ranibBaHN4eCckn n3onmpoBaHbl OT APYrnx
BXOZOB M OCTalnbHbIX Lienemn
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[TpodomkeHue mabnuypl 1.3.2 - TexHUYeCcKue xapakmepucmuku aHano208bix 8X00HbIX cueHanos peaynsmopa MTP-8H
OneKTpuyeckoe ConpoTUBIIEHNE U30NSALMN MEXDY
ranibBaHNYeCKn He CBSA3AHHBbIMU 3NEKTPUYECKUMU LiIeNsiMU He meHee 20 MOm
npubopa npu HopMmanbHbIX KMUMaTUYECKMUX YCNOBUSIX
VcnonHeHve nMHWM CBS3W ANS YHUPULIMPOBaHHbIX

,D,ByXI'lpOBO,D,Haﬂ, paBHOM ANUHBLI Y OANHAKOBOIO CEeYEHUs

CUrHanos

VcnonHeHve nMHWKM CBS3W AN TEPMOCONPOTUBNEHUN TpexnpoBogHas, paBHOW AMHbI 1 OAMHAKOBOIO CEYEeHUs
[nvHa NnHUM CBA3M AN TEPMOCONPOTUBIIEHU, HE Gonee 100 m

ConpoTMBIEHWE NHWN CBA3W, He Bonee 15,0 Om

KaxOoblil kaHan peaynsmopa MTP-8H moxem bbimb cKoHGbuaypuposaH Ha rnodknoyeHue nbo2o damyuka, u3 apymnrbi
od0HomurHbIX. Harnpumep, ece 8-m 6x0008 OOMKHbI bbimb CKOHGbU2YpUpOBaHbl Ha MOOKMOYeHUEe unu mepMonap, unu
mepmMoMempo8 COMPOMUBIIEHUS, Urlu MOKO8bIX 0amyYuKos.

1.3.3 AHanoroBble BbIXOAHble CUTHanbI

Tabnuya 1.3.3 - TexHU4ecKue XxapakmepucmuKu aHa0208020 YHUMULUPOB8aHHO20 8bIXOOHO20 cuzHasna

TexHu4eckasi xapakTepucTuka 3Ha4yeHue
KonunuecTBo aHanoroBbIx BbIXOA0B:
- B 6a3oBo Mogenu perynstopa 1
- Ha mogyne pacluupenust YCO KONMYecTBoO - cM. Tabnuuy 1.3.1.2

YHudumumpoaHHele FOCT26.011-80
O1 0 MA no 5 MA, RH <500 Om
Tun BbIXOQHOrO aHaNoroBoro curHana Ot 0 MA go 20 MA, RH < 500 Om

Ot 4 MA po 20 MA, RH < 500 Om
OTr0B o 10 B, RH 2 2 kOm

Paspewatowiasa cnocobHocTs LIAM ans BeixogoB:
- B 6a3oBoii Mogenu perynstopa 16 pospsgoBs
- Ha Mmogyne paclumnpeHus YCO <0,024 %

Mpepen gonyckaemon OCHOBHOW NPYBEAEHHON MOrPeLLHOCTH

OpPMUPOBAHNS BLIXOAHOMO CUrHana Ans BbIXOOOB:

- B 6a3oBon moaenu perynaropa <0,2%

- Ha Mmogyne pacwupexus YCO <04 %
3aBNCUMOCTb BbIXOQHOMO CUrHamna oT ConpoTUBEHNS! <01 %
Harpysku ’

Mpenen ,Cl(?l'lyCKaeMOVl [OMONHUTENBbHON I'IOI'peLIJHOC'[VI, <02%/10°C
BbI3BaHHOWN U3MEHEeHMEeM TemMnepaTypbl OKpyXarLen cpeibl ’
Bbixog ranbBaHNYeckn Mn30nnMpoBaHbl OT BXOA40B U

["anbBaHM4eckasi pa3Bsidka aHanorosoro Bbixoda OCTanbHbIX Lenew, HanpshkeHe ranbBaHUYeCcKon pasBs3ku

He meHee 500 B

1.3.4 IncKkpeTHble BXOAHbIE CUrHanbl

Tabnuya 1.3.4 - TexHuyeckue xapakmepucmuku QUCKPemHbIX 8XO0HbIX CU2HaIo08

TexHu4eckasi xapakTepucTuka 3HauyeHue
KonunuyecTBo ANCKPETHLIX BXOAO0B:
- B 6a3oBoii Mogenu perynsitopa 0
- Ha Mmogyne pacwupexus YCO KONMYeCTBO - cM. Tabnuuy 1.3.1.2
Curnan nornyeckoro "0" — coctosiHne OTKITIOYEHO 0-7B
CurHan norudeckont "1" — coctosHue BKITKOYEHO 18-30 B
BxogHon 1ok (noTpebneHne no sxoay) <10 MA

Kaxxabii BXoA ranbBaHU4Yeckn 30IMpoBaH OT ApYrMX BXOA0B
1 oCTanbHbIX Lienew

MpumeyaHue. [luckpeTHbIe BXOAHbIE CUTHarbI MCMOMb3YTCA ANS Nepeaadn COCTOSAHUS ANCKPETHBIX AaTYNKOB MO
UHTepdeiicy.

["anbBaHW4eckas pa3BA3ka AUCKPETHbIX BXO40B




1.3.5 [IucKpeTHbIe BbIXOAHbIE CUrHanNbI

1.3.5.1 TpaH3UCTOPHbIN BbiXxoa

Tabnuua 1.3.5.1 - TexHU4YeCKUE xapakmepucmuKku OUCKPEMHbIX 8bIXO0HbLIX cU2Hao8. TpaH3UuCMOpPHbLIU 8bIX00

TexHuyeckasa xapaKTepucTuka

3Ha4yeHue

KonunyectBo ANCKPETHBIX BLIXOAOB:
- B 6a30BoOV MoZenu perynstopa
- Ha Mogyne pacwupexust YCO

8
KONMYecTBo - cM. Tabnuuy 1.3.1.2

Tun BbIXoAa

OTkpbIThiI Konnektop (NPN TpaH3ucTopa)

MakcumanbHoe Hanps>XeHne KommytTauuun

< 40 B noctosiHHOro Toka

MakcumarnbHbIA TOK Harpys3ku Kaxxgoro Bbixoga

<100 mA

[anbBaHW4eckas pa3BsA3ka ANUCKPETHbIX BbIXO40B

Bbixogpbl cBsi3aHbI B rpynny u3 8 BbIXOA0B 1 ranbBaHNYeCcKu
N30JTIMpOBaHbl OT APYrKMX BbIXOOO0B N OCTaJlbHbIX uenewn

CwurHan norunyeckoro "0"
CwurHan normdeckon "1"

Pa30MKHYTOe COCTOsIHWE TPaH3UCTOPHOTO Kitoya
3aMKHYTOe COCTOsIHME TPaH3VUCTOPHOTO KrtoYa.

Bug Harpysku

AKTUBHag, WHOYKTUBHaA

1.3.5.2 PenenHbIN BbIXon

Tabnuya 1.3.5.2 - TexHU4YeCcKUe xapakmepucmuku OUCKDEeMHbIX 8bIXO0HbIX cU2Hano08. PenelHbil 8bIx00

TexHU4eckasi XxapakTepucTuKa

3Ha4yeHue

KonunyectBo ANCKPETHBIX BLIXOAOB:
- B 6a3oBon moaenu perynsaropa
- Ha mogyne pacwupexus YCO

8
KONMYeCTBO - cM. Tabnuuy 1.3.1.2

Twvn BbIXOAa

[Nepeknioyatowne KOHTaKTbl pene

MakcumMarnbHoe HanpshKeHUe KOMMYTaLUUn NePeMeHHOro
(pevicTByloLLEE 3HAYEHWE) UMM NOCTOSIHHOTO TOKa

220B

MakcumanbHbI TOK Harpysku Kaxxpgoro Bbixoga

00 5 A nepeMeHHOro Toka npu akTUBHOWN Harpyske
0o 1.5 A nepemeHHOro Toka Npy MHAYKTUBHOW Harpyske
(cosp=0.4)

[anbBaHW4eckas pasBsA3ka AUCKPETHbIX BbIXOO0B

Bbixoabl ranbBaHUYECKV M30NMPOBaHbI Apyr OT Apyra, OT
OPYrvX BbIXOAOB U OCTaslbHbIX Lienev

CwurHan norunyeckoro "0"
CwurHan normdeckon "1"

PaSOMKHyTOG COCTOsAAHME KOHTaKTOB perie.
SaMKHyTOG COCTOsSiHME KOHTAaKTOB pernie.

Bug Harpysku

AKTUBHag, WHOYKTUBHaA

1.3.6 PerynaTop

Tabnuuya 1.3.6 — TexHUYecKUe xapakmepucmuku peaynsmopa

TexHU4ecKas xapakTepucTuka

3HaueHue

Y1cno KOHTYPOB peryrnmpoBaHust 8

[lnanasoH nsmvpeHnst napameTpoB HaCTPOMKM
perynsTopa:

- KO3 PULIMEHT yCHneHns

- BPEMS UHTErpypoBaHNs

- Bpems anddepeHumnpoBaHus

ot 000.1 po 050.0
o1 0000 go 6000
ot 0000 pmo 6000

3oHa HEYYyCTBUTENTIbHOCTU

o1 000.0 go 999.9

CTpykTypa perynstopa
(3aKOHbI perynvMpoBaHus)

n, N, ng, nig
[IBYXMO3MLIMOHHBIN
Tpexno3nunOoHHbIN

KoHTponvpyemble napameTpbl

I/Iamepﬂemaﬂ Benn4ynHa, 3agaHHasa ToYKa, 3Ha4yeHue Bbixoaa unu
NoJI0XXeHNe UCMONMHUTENbHONo MexaHnu3ma

Bug 6a]'|aHCIApOBKVI y3na 3agartyuvka

Cratuyeckasi, AMHaMmuyeckas

MpumeyaHue. Bce napameTpbl perynatopa MOXHO U3MEHSATL Mo nHTepdency RS-485 ¢ BepxHEro ypoBHsi.

1.3.7 NocnepoBaTtenbHbIN NHTepdenc RS-485

Tabnuya 1.3.7 — TexHu4yeckue xapakmepucmuku nociedosamesibHo20 UHmepghetica RS-485

TexHuyeckas XapakTepucTtuka

3HauyeHue

Konnyectso npuemonepenaTt4ynkos

[o 32 npuemonepegaryvka Ha O4HOM CermeHTe

MakcumanbHas AnvHa nMHuM B npegenax
OAHOro cermMeHTa ceTun

[o 1200 meTtpos

[nanasoH ceTeBbIX agpecoB 255

Bup kabens

Butas napa, 3KkpaHupoBaHHasa BUTada napa

[MpoTokon cBs3n

Modbus pexum RTU (Remote Terminal Unit)

["anbBaHW4eckas pa3BA3Kka

WHTepdelic ranbBaHMYeckn N30IMPOBaH OT APYrMX BXOAOB-BbIXOA0B U
OCTarnbHbIX Lienei, HanpshkeHWe ranbBaHnYeckon pasesi3ku He meHee 500 B
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1.3.8 AnekTpuyeckne faHHbIe

Tabnuya 1.3.8 — TexHu4ecKkue xapakmepucmuKku 371eKmponumaHus

TexHuYyeckasi XxapakTepucrmka 3Ha4yeHue

HanpspkeHue nutanus perynatopa MTP-8H n moaynew
paclmpenns MP-51H:

- NepeMeHHOoro Toka ~oT100B 0o 242B, 50 'y

- NMOCTOSIHHOTO TOKa =0T 18 B no 36 B
MoTpebneHne (MOLHOCTb, TOK NOTPEGNEHUS MO NUTaHUIO
24 B):

- MTP-8H 6.5 B-A; < 250 MA

- MP-51H-11 4 B-A; <200 MA

- MP-51H-13 5.5BA; <220 MA

- MP-51H-15 6 B-A; < 250 mA

- MP-51H-16 8 B-A; < 300 mA

- MP-51H-17 8 B-A; < 300 mA

- MP-51H-18 11 B-A; < 350 MA

1.3.9 Kopnyc. YcnoBus akcnnyatauum

Tabnuya 1.3.9 - Ycnosus akcrinyamayuu

TexHN4YecKaa xapaKTepucTmka 3HaueHune
Kopnyc (BxLLUxI): HaCTEeHHOEe UCMOoNHeHne
MTP-8H 110 x 160 x 58 mm
Pa6o4yas Temnepartypa oT muHyc 40 °C po 70 °C
ATmocdepHoe gaBneHme ot 85 no 106,7 kla
Bubpauwms (4acToTHOW/aMmnnuTygHowm) no 60y / go 0,1mm
MomeLleHne 3akpbIToe, B3pbIBO-, NoXapobesonacHoe.

BOS,D,yX B NoOMeLleHnn He OOJKEeH coaepXKaTb Nbliin 1 NpUMecKu arpeCCUBHbIX
napoB 1 ra3os, Bbi3blBAKOLNX KOPPO3NKO (B YaCTHOCTW: ra3os, cogepxxalinx
CepHUCTblE coeanHEeHna nnm aMMVIaK).

CTeneHb 3aWuThbl IP30

Macca 0.5 kr

1.3.10 Mo cToMKOoCTM K MexaHu4yeckomy Bo3gencTeuio perynsatop MTP-8H oTeBeuyaeT ucnonHeHuio 5
cornacHo NOCT 22261.

1.3.11 CpegHee Bpemss HapaboTkm Ha OTka3 C Y4EeTOM TEXHUYECKOro obCnyxuBaHus,
pernameHTUPOBaHHOIO PyKOBOACTBOM MO 3Kcnnyartauuu, - He meHee 4yem 100 000 yacos.

1.3.12 CpegHee BpeMs BoccTaHoBrneHus paborocnocobHoctn MTP-8H — He Gonee 4 yacos.

1.3.13 CpeaHun cpok akcnnyaTtaumm — He meHee 10 ner.

1.3.14 Cpegnun cpok xpaHeHnusi — 1 rog B ycnosusx no rpynne 1 FOCT 15150-69.

1.3.15 W3aonsauwms anekTpuyeckmux uener MTP-8H oTHocuTenbHO Kopnyca u mexagy cobon npwu
Temnepartype okpyxawouwen cpeabl (20 + 5) °C 1 oTHOCMTENBHOM BNaXHOCTU Bo3gyxa A0 80% BbioepxuBaeT B
Te4yeHnn 1 MUHYTbl AENCTBME WCMbITAaTENbHOMO HanpsXXeHWs CuHycoupansHon dhopmbl yactotonm (50 + 1) Iy ¢
gencTeyownm 3HayeHvem 1500 B.

1.3.16 MuHMManbHO [JOMyCTUMOE 3MEeKTPUYECKOE COMPOTUBIEHME W30NSAUMU  MpW  Temnepartype
okpyxatowen cpeabl (20 + 5) °C n oTHocUTENbHOW BnaxHocTh Bo3ayxa Ao 80% coctaBnseT He meHee 20 MOwm.

1.4 CpeacTBa namepeHusi, UHCTPYMEHT U NPUHAANEeXHOCTH

MepeyeHb NpUHaAANEXHOCTEN, KOTOpble HEOBXOAUMbI AN KOHTPOMS, PerynupoBaHusi, BeIMONHeHWs paboT
Nno TEXHUYECKOMY 0BCnyXunBaHuio perynsatopa, npuseaeHsl B Tabnuue 1.4 (cornacHo ACTY MTOCT 2.610).

Tabnuya 1.4 - lNepeyeHb cpedcme usMepeHusi, UHCmpyMeHma u rnpuHadnexxHocmed, Komopbie Heobxodumbl nMpu obcyxueaHuUU
peaynsmopa MTP-8H

HaumeHoBaHne CpeacTB U3MepPeHUs, NHCTPYMEHTa U

M HasHauveHune
NpUHaANEXHOCTEN

. MN3mepeHne BbIXOOHOIO cUrHamna v KOHTPOrb HaNpshkeHUs
1 BonbTmeTp yHuBepcanbHbin L300 p A P P

nuTaHus
2 MarasuH conpoTtuBneHun P4831 3apaTyuk curHana
3 dndpdepeHumanbHbI BonbTMeTp B1-12 3agaTyuk curHana u usmepeHue BbIXOOHOro curHana
4 MerommeTtp 94108 VismepeHue conpoTuBnexHus nsonsauum
5 MUHLET MeANLIMHCKUI [MpoBepka ka4yecTBa MOHTaXxa
6 OTBépTKa Pasbopka kopnyca

7 Msrkas 65a3b OyncTka OT MbINY U rpsi3n
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1.5 MapkupoBKa u ynakoBka

1.5.1 MapkupoBka perynsatopa BbinonHeHa cornacHo MOCT 26828 Ha Tabnuuke ¢ pasmepamu COrfacHo
FOCT 12971, koTopas kpenutcs Ha GOKOBYH CTEHKY Kopryca perynsaropa.

1.5.2 MnomGupoBaHue perynsTopa NpPeanpusaTUemM-usroToBUTENEM MpU BbiMycke M3 MPOM3BOACTBA He
npeaycMoTPEHO.

1.5.3 YnakoBka perynatopa cootsetcTsyeT TpebosaHusam FOCT 23170.

1.5.4 PerynsaTop B COOTBETCTBUM C KOMMIIEKTOM MOCTaBKM YNakoBaHO COrMacHO YepTexam npeanpusiTusi-
N3roToBUTENS.

2 HazHayeHue. PyHKLUMOHASNIbHbIE BO3MOXHOCTU

Cmpykmypa peaynsmopa MTP-8H nocpedcmeom KoHguypauyuu moxem 6bimb
usmMeHeHa makum o6pa3om, 4Ymo e peaysissmope Mo2ym 6bimb UCMOJIb308aHbI:

- 8 KaHanoB N3mepeHns,

- 8O 24-Tn KaHanoB CUrHanM3aLmmn Bbixoga napaMeTpoB 3a YCTaHOBIMEHHbIE NPeaensb,

- 8o 16-Tn KaHanoB 3aLUMTHOIO OTKITHYEHNS,

- 0o 8-mu kaHanoB 2-x, 3-x nosuuuoHHoro, MA-umnynbcHoro, MAO-WNM perynsaTopa,

- 0o 4-x kaHanoe N[ ananorosoro perynaTopa.

Cxema n3mepeHvns obnagaeTt BbICOKOW MOMEXO3aLUMLLEHHOCTLIO U MO3BONAET NOAKNI0YATh K perynatopy
MTP-8H Odamuyuku, koTopble OPMMPYIOT BbLIXOAHOW YHUMUUMPOBaHHbIN curHan 0-5mA, 0-20mA, 4-20MmA,
nogknyaemble N0 2-xX pPOBOOHOU CXeme BKIIOYEHWsl, TepMmornapbl, a Takke TepmonpeobpasoBaTenu
ConpoTMBNEHNA No 3-x MPOBOOHON cXeMe BKMNoYeHus. JluHeapusayus u ¢hunbmpayus N3mepsieMblX 3HaYeHun
TemnepaTypbl BbINOMHAIOTCA LMPOBLIMU crocobamm.

BHyTpeHHAs nporpammHas namAtb  perynatopa  MTP-8H  copgepxut Heobxogmmoe  KOnMyecTso
CTaHAapTHbIX  (PYHKUMIN HeobxoouMblX ANs  ynpaBreHus TEeXHOMNOormyeckMmu npoueccamn  GonblnHCTBA
WHXEHEPHbIX NPUKNagHbIX 3a4ady, HanpuMmep, Takux Kak: cpaBHeHWe pesynbTata npeobpas3oBaHus C ycTaBKaMu
MUHMMYM M MakCMMyM W [BYXYPOBHEBYIO CUrHanM3auuio OTKIMOHEHWN, mporpammHas kannbposka kaHanos Mo
BHellHeMy 06OpasLoBOMY MCTOYHWMKY aHanoroBOro curHana, uudposas unbTpauus, BblYMCIIEHUE Pa3HOCTU U
CpeaHero 3Ha4yeHus Mexay 3agaHHbIMW napameTpamMu, BblYMCEeHNe BAaXKHOCTM U T.M.

Perynatop npencrtaBnseT cobon cBoGOAHO KOHMUIypupyeMbii KOMMaKTHbIA npubop. MNonb3oBaTtenb, He
UMEIOLLIMIA 3HAHUA N HaBbIKOB MPOrpamMMMPOBaHNS, MOXET MPOCTO BbI3blBaTb M UCMOMHATL 3TM DYHKLUKM MyTem
KoHdpurypauum perynstopa MTP-8H. Perynatopbl MTP-8H oyeHb rubkue B ncnonb3oBaHum u MOryT GbICTPO 1 nerko,

M3MEHMB  KOH(Urypauuio, BbIMOMHUTL OONBLUMHCTBO BCTpeyaembix TpeboBaHWM u  3agadvy  ynpaBneHus
TEXHONMOIMYEeCKUMM NpoLeccamu.

Perynatop MTP-8H koHdurypupytoTcs yepes nepeaHIon naHenb perynsatopa unu yepes ranbBaHUYecKku
pasgeneHHbin uHTepdeic RS-485 (npotokon ModBus) nporpammubiM naketom MWK-KoHdurypaTop, 4to Takke
Nno3BOnsieT Mcrnonb3oBaTb NpuOOpP B KavyecTBe YyOaneHHoro perynsitopa npyv paboTe B COBPEMEHHBLIX CEeTsX
ynpaBsrneHus n cbopa uHpopmMaumm.

MapameTpbl kOHUrypauum perynatopa MTP-8H coxpaHsoTcss B 9HEproHe3aBMCMMOM NamMsaT 1 npubop
crnocobeH BO30OHOBWTL BbLIMONHEHVE 3aday yMNpaBlieHWst MOCMe NpepbiBaHUSA HanpsbkeHust nutaHus. batapes
pe3epBHOro NUTaHWsi HE UCMONb3YeTCS.
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3 KOHCTpyKUMA perynsatopa n npuHUUN padoTbl

3.1 KoHCcTpyKUUuA perynaTopa

Ha nepepHen naHenu perynatopa pasmeLleHbi:

- Undposblie ancnnewm,

- MHoukaTopbl TEXHONOrMYECKON CUrHanNM3auum CooTBETCTBYHOLLMX KaHaroB,
- MHoukaTopbl COCTOSHNS peryndatopa,

- KnaBuwn nporpammumpoBaHus.

Ha Kopnyce peryndatopa pa3MelleHbl NPYyXnHHble padbeM-KneMMbl 414 BHELWHNX COeaVHEHNI.

Oucnnewn
) MNMAPAMETP
EEEREEEREE L U T T T 0 st i KnaBuuun
5152535455 |56 |57 58 PRI
Oucnnen ePPDDDDD 3HaYeHUI
KAHAN e napameTpoB
1 S lololo
cecaaayec
caeaacaad 35[36| 3X 38/ 39
A, 2 bbbt & St
BT EEHED STy | i
Qimnmnnnﬂ
MHounkaTopsl L
i Knasuimn Knaewuwm onepatuBHoro
COCTOSAHUA CBeToaMoAHbIE MHAMKATOPbI
perynsitopa i | (cUrHann3aUMs OTKIOHEHWs! BHIEE TR R Yn[PEIIE A
.............................................. napametpa)
PucyHok 3.1 - BHewHuli 8ud peaynsmopa MTP-8H
3.2 HasHaueHue gucnneeB nepegHen naHenu
e Oucnnen NAPAMETP * B pexume PABOTA wnHOuUMpyeT 3HavyeHue M3MEPSIEMON BENWYMHbLI (3HaYeHue

3aJaHHOM TOYKM UK 3HaYEHMe Bbixoda perynstopa) BblbpaHHOro kaHana.
B pexume KOHOUITYPUPOBAHUE wuHavuupyeT 3HaveHve  BblIGpaHHOro
napamertpa.

e lucnnen KAHAN B pexume PABOTA wHgouuvpyeT B 1-M paspsge COCTosHWE (U3NYECKOro
[OVCKPETHOTO BbixoZda perynstopa (BKMouYeH: < unu oTkmodeH: “ 7). Bo 2-m
paspsge - HoMep BbIOpaHHOrO kaHana ynpasneHns Unu MHANKaLumn.

B pexvume KOHOUTYPUPOBAHUE wHouuMpyeT HOMEp YpPOBHS WINU  HOMep
napameTpa KoHdurypauum B AByXx paspsgax.

*Npumeyvanus.

1. Tak kak B perynstope otpabaTtbiBaeTcs (yHKLUUSI HEAOCTOBEPHOCTM AaHHbIX, To Ha aucnnee NMAPAMETP Bo3MOXHO
nosiBneHvne coobuieHnsa «ErrX», rae X — Homep aHanorosoro Bxoga (ecrv ot 0 (1-n aHanoroBbIvi Bxod) A0 7 (8- aHanorosbIvi
BXOA)) UMM Homep byHKUMOHanbHoro 6noka (ecnu ot 08 Ao 15), YTo NogpasymeBaeT BbIXOA CUrHana Aatyvka 3a HOMUHamNbHble
rpaHu1Lbl UK ownBKY yHKLUMOHanbHoro 6noka. Hanpumep, HamHoro meHblue 4MA nnbo HamHoro Gonble 20MA (ans aaTynka 4-
20MA), unu 3a rpaH1Lbl BO3MOXHOIO 3HaY€HUS CONMPOTUBEHMS.

2. Tak xe, ecnu Ans kaHana BblbpaH MWL perynsitop, To nocne Haxatusi kHonku [3Hay A] unu [BHad V] MOXHO
yBuaeTb 3HaveHne (XX, X) B % BbixogHow syeviku NN perynatopa B Buae «o XX, X».

3.3 HasHauyeHue cBeTOANOAHBLIX UHANKATOPOB

e UHaukaTop A CBeTntCs, €Cnu 3HayeHne M3MEPSIEMON BESMYUHBI Ha Bbl6paHHOM KaHane npesbillaeT
3Ha4YeHune yctaBkum npep,ynpe,u,vlTeanoﬁ curHanmsaumm otknoHeHus MAX.

e UHgukatop ¥V CBeTutCs, €cnv 3HadeHue MU3MepsieMol BENVMYMHbI Ha BbIOPAaHHOM KaHane MeHblue
3HaYeHus1 YCTaBKM NpeaynpeavTenbHON curHanmsauum otknoHeHusa MIN.




e UHaukaTtop IHT

e UHaunkaTtop PYY

e UhpgmkaTtop 3B

e UnpukaTtopbi 1 ... 8
"CUrHANI3ALIA"
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MuraeT, ecnv npoucxogut nepegadva AaHHbIX N0 UHTEP(ENCHOMY KaHary CBA3M.

CeeTuTCAl, ecnu BblGpaHHbIi KOHTYP perynupoBaHWsi HaxoguTCsl B PYYHOM pexume
ynpaBrieHusi, U He CBETUTCS, €CNU BblGPaHHbIA KOHTYP PErynMpoBaHUsl HaxoauTcs B
aBTOMAaTUYECKOM PEXUME YNpaBreHus.

CBeTuTCs, €cnu perynaTop HaxoAWUTCA B pPeXuMe pefakTMpoBaHUSA 3adaHHOW TOYKM
BbIOpaHHOIrO KaHama perynupoBaHusi. 3HadeHMe 3aJaHHOM TO4YkM oToOpakaeTcs Ha
ancnnee MNAPAMETP.

B pexxume PABOTA:

e CBeToOMOAOHbIM MHOMKATOP COOTBETCTBYIOLLEro KaHana muz2aem, eCnu npou3OLLno
cnegywollee cobbiTme:

- cpabaTtbiBaHve MpeaynpeavTenbHON TEXHOMOMMYECKOW CUrHanmm3auum no npeBbILLIEHUI0
UNN 3aHKEHMIO 3mepsiemMoro napameTpa (curHanusauus MIN, MAX).

e (CBeToaAMOOHBIN WHOMKATOP COOTBETCTBYIOLLErO KOHTypa ceemumcs (nepecmaem
Mueamb), ecnu onepaTtop Keumuposas cobbiTve, nytem BbibOpa COOTBETCTBYHOLLEIO
KOHTypa, ecrnv Tun TEeXHOMNOrM4yeckon curHanmsauumn 6e3 3anoMmHaHUsA UM C NOMOLLBIO
knaeuwwm [¢'] ecnu TMn curHanusaumm ¢ 3anoMMHaH1EM.

B pexume KOHOUI'YPUPOBAHME:
e CBeToAMOAHBIM MHAOMKATOP NOKasbiBaeT HOMep KaHana wnu dyHKuMoHansHoro 6roka,
A5A KOTOPOro MPOUCXOAUT peaakTMpoBaHue napameTpos.

3.4 HaszHauyeHue KnaBuLl

e KnaBuwa [P/A]

e Knaeuwa [3aBna]

e KnaBuwa [A]

e KnaBuwa [V]

e KnaBuwa [¢']

e KnaBuwa [t ¥]

e Knaeuwa [NekHT]

o KnaBuwa [NekH{]

HaxaTne knaBuWKM BbI3bIBAET Mepexoq perynatopa Ha BblOpaHHOM KOHType U3
aBTOMAaTMYECKOro pexvmMa paboTbl B peXMM PYYHOro yrnpaBrneHusa n obpaTHO (COBMECTHO C
HaxkaTueM knaeuwu [¢], ans noaTBepXKaeHUs BbINOSTHEHMS onepaummn nepexoaa).

KnaBuwa npegHasHadeHa gns BbidoBa Ha gucnnen MAPAMETP 3HaveHus 3agaHHOM
TOYKW perynsitopa Ha BbIbpaHHOM KOHTYpe (3aaHuns perynsatopy) Ans peaakTupoBaHus.
Takke knaBuLla UCNONb3yeTcs ANs NPoBeAEeHUs] aBTOKANMOpOBKN aHanoroBbIX BXO4OB.

Knasuwwu "6onbwe", "MeHbwe". MNpn kaxgoM Haxatum 3TUX KhnaBuLLM OCYLLEeCTBNSeTCs
yBENWYEHNE UNWN yMEHbLUEHUE 3HaYeHUI (3a4aHHOW TOYKW, YNPaBnsoLWEro BO3AeNCTBUS
perynatopa, BKMOYEHMEe BbIXOOHOMO  OWCKPETHOro curHama ynpasnenus). [pu
YOEPXUBAHUN KNaBWLLUM B HaXaTOM MONMOXEHUWN YBENUYEHWE 3Ha4YeHWd npoucxoauT
HenpepbiBHO. Takke knaBuwa npedHasHavyeHa AN MPOABMKEHNSA MO YPOBHAM U
napameTpam KOHdWrypaumm.

[MNoaoTBepXaeHUsa BbINOMHAEMbIX LEWCTBMIA WNW onepauun, Ans ukcaumm BBOAUMbIX
3Ha4veHuin. Hanpumep, noaTBepXxaeHne nepexona 13 aBTOMaTUYECKOro pexunma paboTbl B
pPexXunM pydyHOro ynpasrneHus n obpaTtHo, mkcauus BBoAa U3MEHEHHOW 3a4aHHOW TOYKW,
KBUTUPOBAHWE CUrHanNM3auum u T.4.

KnaBewuwa npegHasHaveHa AN BbI30Ba MEHI0, a Takke Ans BbIXOA4A U3 pexunMa U3MeHeHUs!
napameTpoB B peX1M Bblbopa ypOBHS KOHUrypaLmm npu nporpaMMmMpoBaHni.

Knaeuwmn npegHasHaveHbl ANA M3MEHEeHUs HoMepa WHOULMPYEMOrO KOHTYpa B CTOPOHY
YBENUYEHNS N B CTOPOHY YMEHbLLEHUSI COOTBETCTBEHHO. [InMTensHoe yaepXaHue HaxaTtown
KNaBuLIKM B CTATUYECKOM PeXvMe NepeBOauT Mpubop B LIMKNNYECKUN PEXUM UHAMKALMK
KOHTypoB. KpaTKOBpeMeHHOe HaxaTue KIaBulM B LMKIMYECKOM pexvMme nepeBoauT
npubop B CTaTUHECKUA PEXUM UHAMKaLMN.

Mpn nporpammupoBaHuKM perynaTopa KrnaBuwW WCMONb3YTCA ANS Bblbopa HYXXHOro
KaHana.
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3.5 CTpykTypHasa cxema perynatopa MTP-8H

SR

MepenHasa naHenb - —>|Z|—> DO1
peryndaTopa o il DO2 -
1T
OaTunku: = _»IZI_> DO3 OuckpeTHble
(= . BbIXxoAa
T w L a S .
—= (@) <_|Z<_ - —>|Z—> DOS8
> T
[] Al2 - & <—|Z|<— () UnTepdenc RS-485
 — > v <_|Z|_> KoHchurypupoBaHme,
= = O npuem-nepeaaya KomaHa
s |; o M AaHHbIX
Q [~
E] A | —>| Z|—> N _>|ZI_>
—= =
__|Z|_ Mutanmne ~220B 50y —
wnu nutaHue = 24B
44 2 b—» DO1 —
—>| E b_> DO2
» f »| DO3 OunckpeTHble
. BbIXoAbl
: Moayns
. paclumpeHus
71— bote
{Zl_> AHanoroBbIf BbIX0O4

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

PucyHok 3.2 - CmpykmypHasi cxema peaynsmopa MTP-8H
3.6 NMpuHUMn padoTbl perynatopa MTP-8H

3.6.1 HacTtpowka NNA-perynsatopa

B cuctemax aBTOMaTUYECKOro perynupoBaHWsA MNOAAEPXKaHWe 33[4aHHOro 3HaYeHUs perynupyemoro
napameTpa unv u3MeHeHue ero no onpegeneHHoMy 3akoHy obecneymBaeTcs annapaTHbIMW CPeAcTBaMu, NMetoLme
obLiee Ha3BaHWe — aBTOMaTYeCKNe perynaTopsbl.

[ns Gonee KayeCTBEHHOro perynMpoBaHUA MapamMeTpoOB MWCMOMb3YTCA METOAbl MPOMOPLMOHaNbHO-
uHTerpansHo-guddepeHumnansHoro (MWA) perynuposanus.

MO-perynatop - YCTPOMCTBO, opmupyloliee YNPaBnsIOWMA CUrHan, SBNSALWNUACA CYMMOW Tpex
CWrHarnoB, NepBbll M3 KOTOPbIX MPOMOPLUOHANeH BXOAHOMY CUrHamy, BTOPOW MpOMOPUMOHaneH uHTerpany oT
BXOAHOrO curHana, TpeTuii - NPOU3BOAHON OT BXOAHOMO curHana (pucyHok 3.3).

Kp
Eft) 1 P A0
|t O
io +
d
T _
4 dr

PucyHok 3.3 — Cmpykmypa lNnJ-peeynsmopa MTP-8H
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Perynartop MTP-8H noctpoeH Takum o6pa3om, 4To B npouecce paboThbl B KaXabli MOMEHT BpeMeHu t Ha
BbIxode perynatopa byaet dopmuposaTtbecsa BosgevicTeue Y(t) B 3aBMCUMOCTM OT BXOAHOMO CurHana perynstopa
E(t) — paccornacosaHve mexay BxoaHbIM napameTpom PV v 3agaHuem perynatopa SP.

B 3aBucMMoCTM OT 3ajatollero BO3LAENCTBMA M NapamMeTpoB obObekTa perynupoBaHusi noabupatoT
perynatop C onpegeneHHon xapaktepuctnkon Wp. Wamenenne Wp apgeksaTtHO BedeT K M3MEHEHUIO
koacpduumneHToB aAnddepeHUmnanbHOro ypaBHeHUs oOLLero nepegaTovyHoro 3BeHa (perynsatop-o0bekT) M Tem
camblM JocTuraeTcsi HeobxoaMMoe KayecTBO perynmpoBaHusl. B MpOMBILNEHHBbIX perynatopax 3T BeNWYMHbI
Ha3blBalOTCA napameTpaMu HacTpolku. [lapameTpamu HacTPOWMKM SBASATCH: KOIPPUULMEHT ycuneHus, 3oHa
HEeYyBCTBUTENbHOCTW, NMOCTOSIHHAA BPEMEHWN UHTErpMpOBaHWs, NOCTOSHHAaA BpeMeHu AnddepeHumpoBaHnsa 1 T. 4.
[Ina nsmeHeHns napameTpoB HAaCTPOWKM B PerynsTopax MMeITCA OpraHbl HAaCTPOWKY (ynpaBneHus).

CornacHo pucyHka 3.3 ans MNMUI-perynatopa nepegatovHas pyHKUMSA nmeeT BUA:

t
Y(t):Kp-E(z)+£IE(t)dt+7;dE—(I),
T4 dt

rae K, — koadhduumMeHT nponopumoHanbHOCTU perynatopa (napameTp MeHio koHdurypauum [2.00]), T; —
BPEMSA WHTErpupoBaHus perynsatopa (napameTp MeHwo KoHdurypauum [2.01]), Tg — Bpemsa guddepeHumpoBaHus
perynaTopa (napaMmeTp MeHto KoHdurypaumm [2.02]).

Perynatop MTP-8H, cTpykTypHas cxema KOTOpPOro npvBefeHa Ha pucyHke 3.2, npencrtaBnsieT cobon
YCTPOWCTBO M3MEPEHMS 3HAYEHMSA BOCbMU BXOAHbLIX MapaMeTpoB, 06paboTku, npeobpa3oBaHnsa BXOAHOMO curHana v
Bbl4auy ynpaBnsitoLLnX BO34ENCTBUN.

Ecnun 3apaHa nepexopgHas dyHKuMs obbekTa perynvpoBaHus WM OHa MoxeT ObiTb onpepeneHa, To
napameTpbl perynMpoBaHus MOryT ObiTb YCTaHOBMEHbI COMMacHO YCTAHOBOYHBLIM AWPEKTMBAM, YyKa3aHHbIM B
cnpaBoYHMKax. [epexogHas dyHKUMS B MOMoXeHun perynatopa «Py4yHOM pexum» MoxeT ObiTb 3anucaHa vepes
Cckaykoobpa3Hoe W3MeHeHWe YMpaBnsoWero BO3AENCTBUA W XapakTep peryrnvpyemon BefvYMHbl  MOXeT
pernctpypoBaTbcsa camonvcueM. [Npy aTom nomnyvaeTtcs nepexogHas pyHKUMA, NpMbNN3NTENbLHO COOTBETCTBYHOL AN
yKasaHHOW Ha pucyHke 3.4.

Xopowwne cpegHvWe BenuuMHbl M3  YCTAHOBOYHbLIX MapameTpoB perynsatopa f[alwT  chnepylowme
amnmpunyeckme OopMyrbl:

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

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

NMUA - perynaTop:

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

Y4

v

D

PucyHok 3.4 - [NepexodHasi chyHKuUs 0b6bekma peaynuposaHusi ¢ caMo8blpagHU8aHUeM

Y — ynpaBnsioLiee Bo3aencTeme

y — ynpasnsioLiee Bo3aencTeme

X — perynupyemMas BenuyvHa

t — Bpem4

D — Bpems 3agepxku

L - Bpems BbipaBHMBaHMWSA

Ko — nepegatouHbIi kK03 rumneHT obbekTa perynnpoBaHus.
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Pacuet napameTpoB no copmyrnaMm He MOXeT AaTb ONTUMAaribHOW HACTPOWKWU pPerynsaTopa, MOCKOSbKY
aHanUTUYECKM NONyYeHHbIe pe3yrbTaThl OCHOBbLIBAKTCSA Ha CUIbHO YMPOLLEHHBIX MOAensix o6bekTa. B yacTtHocTh, B
HAX He Yy4uTblBaeTCs Bcerga npuUCYTCTBYHOLWAsS HENWHEMHOCTb Tuna «OrpaHUYeHue» Ans  ynpasrsitioLero
BO3aencTeusi. Kpome TOro, mogenu Mcnonb3yloT napamMeTpbl, MOEHTUMULNPOBAHHbIE C HEKOTOPOW NMOrPELUHOCTbIO.
[Moatomy nocne pacyéTa napamMeTpoB perynsatopa XenaTenbHO caenaTtb ero NOACTPonKy. [oacTporiky MOXHO
BbINOHWUTbL HA OCHOBE MpaBuIsl, KOTOPLIE UCMOMb3YTCH AN PYYHOWN HAcTpoikn. OHM CBOASATCS K crieaytowemy:

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

® C YyMEHbLUEHVWEM WHTErpanbHOW COCTaBnsoWEn ownbKka perynupoBaHns C TEYEHWEM BpPEMEHMU
yMeHbLUaeTcs GbiCcTpeE;

® yMeHbLUEHWNE NMOCTOSIHHOM UHTErPUPOBAHUSI YMEHbLUAET 3anac yCTONYMBOCTY;

e yBenuyeHve guddepeHumanbHOM CoCTaBNALWEN yBenmymBaeT ObiCTpoaeCTBUE.

OTMeTUM, YTO NPUMEHEHME NPaBUIT BO3MOXXHO TOSbKO MOCIe npedBapuUTeNbHON HACTPONKK perynsitopa no
dopmynam. MNonbITkn HAaCTpoUTb perynaTop 6e3 HavyanbHOro NPUBMMKEHHOro pacyeTa Ko3aPULMEHTOB MOTyT ObiTb
©esycneLlHbIMN 1 Aaxe aBapUAHbIMU.

Mpn perynupoBke TennoBbIX MPOLIECCOB HAaCTpOMKa MO MpaBuiaM MOXET 3aHATb [OCTaTOYHO MHOro
BpeMeHN.

Perynatop MTP-8H  ocHaweH  aHanoro-umdpoBbIM npeobpasoBatenem C  KOMMYyTauuewn,
BOCbMWKaHamNbHbIM Y3rOM LMPO-ANCKPETHOrO BbIBOAA, CTOPOXEBBLIMW CXEMaMu AN KOHTPOMsS UMKNoB paboTbl
nporpammel, 3HeproHesasucumon namateio EEPROM, NVRAM ans coxpaHeHus nonb3oBaTenbCkuxX napameTpoB
KOHUrypaumm n gaHHbIX.

BHyTpeHHAs nporpamma perynstopa MTP-8H dyHKLMOHUPYET ¢ NOCTOsIHHLIM BpeMeHHbIM Lmkiom (0,2c.).
B Havane kaxgoro uukna BHYTPEHHEN paboyen NporpaMMbl CYUTLIBAKOTCA 3HAYEHUS BOCbMY aHanoroBbIX BXOAOB,
npou3BoanTCsa cuuTbiBaHne u obpaboTka knaeBuatypbl (MogaeneHve apebesra u obHapyxeHWe 0OCTOBEPHOCTM),
npMem KomaHg W [aHHbIX W3 focnefoBaTenbHOro uHTepdenca. [py nomowm 3TUX BXOOHBIX CUrHanoB
OCYLLECTBAIOTCH, B COOTBETCTBUM C 3anporpaMMyMpoBaHHbIMU (PYHKUMAMU 1 NOMb30BaTENbLCKMMU NapameTpamum
KOHpurypauum, Bce pacyeTbl. [locne 3Toro ocyLecTBNAETCA BbIBOA MH(OPMaLUMU Ha AWUCKPETHble BbIXOAbl, Ha
WHOWKAUVOHHbIE 3reMeHTbl, a TakK e duKcaums BbIYUCINEHHBIX BENWYUH AONs  pexuma nepegayvv
nocrnegoBaTenbHOro MHTepdeca.

3.6.2 MpuHUMn paboTbl 6510ka 06pabOTKM aHANOroBoro Bxoaa

Perynatop MTP-8H umeeT BO3MOXHOCTb NOAKNIOUUTL M NpeobpasoBaTb 8 aHanorosbix curHanos. Kaxabii
aHanoroBbI curHan wumeeT npouenypy obpaboTku. [aHHas npouegypa Mcnonb3yeTcs ANns npeacTaBneHusi
aHanoroBoro curHana B Heobxoaumon none3oBatenio opme. Ha pucyHke 3.5 nokasaHa cxema 06paboTkm ogHOro
KaHana aHanorOIE_;oro BXoja.
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PucyHok 3.5 — briok-cxema obpabomku aHan0208020 8xo0a

Ha pucyHke npuHaTble cnegyolmne 0003HaYeHns:

1. ®unbTp MMNYNbCHbIX NoMmex. Vcnonb3yeTcs Ans nodaBneHuss UMNynbCcHbIX Nnomex. OnpegensieTcs
napameTtpom 3.05 «MakcumanbHasi ANUTENbHOCTb UMMYNbLCHOW nomexuy. Ecnu B kakoM nnbo LMKne M3mepeHus
TEXHOMOrMYeckoro napameTpa obHapyXeHO ero U3aMeHeHve, To npeanonaraeTcs BO3MOXHOCTb AENCTBUSI MOMEXMU U
BbIXOAHOW curHan cdcpopmupyetcss (C y4eTOM  YCPEOHEHUS U3MEPUTENbHbLIX 3HAYEeHW) MO UCTeYEeHUU
YCTaAHOBMIEHHOIO BPEMEHN ONMMTENbHOCTM Nomexu. To eCcTb, ecniv ANUTENbHOCTb M3MEHEHMs1 CurHana Oornblue
3a0aHHOIO Trowexu, TO 3TO M3MEHEHNE PACLIEHMBAETCS Kak eCTECTBEHHOE M NPUHMMAaETCS B AanbHeNLWwy 06paboTky
C 3afepXkoh BpeMeHU Tromexn (PUCYHOK 3.6). PaboTta gaHHOro cunbTpa BHOCWUT AOMOMHUTENbHOE TPaHCMOpTHOe
3anasgblBaHMe B CUCTEMY PErynMpoBaHUS, KOTOPOE PaBHO BenuuMHe napameTtpa «MakcumanbHas AnMTenbHOCTb
UMMYNbCHOM nomexuy. NMoaToMy Bcerga Hy)kHO CTPEMUTLCH MUHUMU3NPOBATL AaHHLIN napamMeTp.
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2. Mogynb Hopmanusauum curdana. 3ToT MOAYb HOpManuayeT BXOAHOW aHarnoroebin curHan. BaxHon
byHKUMEN LaHHOTO MOAYNS €CTb KOHTPOMNb OOCTOBEPHOCTU AaHHbIX. B cnyyae Bbixoga aHamoroBoro curHana Ha
10% 3a guanasoH, KOTOpbIN yCTaHaBNMBaeTCs Npu KanMbpoBKe perynaTopa, MOAyMb NOCbIIaeT curHan perynatopy
0 HEeJOCTOBEPHOCTM AaHHbIX B kKaHane. [pu 3Tom ecnuv curHan Huxke ananasoHa U3MeHeHUs Ha LndpoBo ancnnemn
BLIBOANTCS cumBon £ rr i, a npu npeBbilleHMM AaHHOrO AuanasoHa - £rrH. B oboux cnyyasx reHepupyetcs
cobbITUE «pa3spbiB MMHUM CBA3W C AATYUKOMY.

3. NapameTpbl kanu6poBknu. OnpenensioT TOYHOCTb KaHamna U MEeHSIloTCS Mpu 3aMeHe Aartyvka unm
nepexoae Ha apyroun Tvn aatyuka. lNMogpobHee o kannbpoBKax aHanoroBbIX BXO4OB CMOTpPUTE B pasaerne 5.

4. dkcnoHeHUuManbHbIA GUNLTP (PUCYHOK 3.6). PUNBLTP UCMONBL3YeTCs ANs NoAaBnNeHns NoMeX, a Takke
ans nogaeneHus «gpebesra» nHavkaumm (4acTbiX U3MEHEHUIN NOoKa3aHus MHAMKaTopa u3-3a kornebaHuin BXOAHOMO
curHana). Onpegensetca napameTpom 3.04 «locTosHHas BpemeHn LdpoBOro unbTpa.

5. Moaynb MmaTtemaTuMyeckom oO6pabGOTKM curHana. JTOT MOAynb nuHeapudyeT U MacwTabupyet
BXOOHOW CuUrHan CcornacHo 3ajaHHOM Monb30BaTeNeM HOMWHANbHOW CTaTUYECKOW XapaKTEpPUCTUKMA OaT4vumka,
KOTOpbIV MOAKMKYEH K AaHHOMY Bxoay. MiMeeTcs B Buay, YTO MMEHHO 3[eCb BblibMpaeTcs TWM MOAKMHYEHHOro K
KaHany gatyuka. Takke B 3TOM MOAYre eCTb BO3MOXHOCTb U3BMNEYEHUS KBaApaTHOIO KOPHSA M3 BXOL4HOMO curHana.
Monb3oBaTenb MMEET BO3MOXHOCTb NIMHEAPU30BaTh CUrHaN Mo COOCTBEHHONM KPUBOW NMMHeapu3aunm.

6. Tabnuua koopauHaT nuHeapusauuum curHana. [aHHaa Tabnuua onpegenaeT KoopAvHaThl
nonb3oBaTenbCKON NMHeapusaumnm, napaMmeTpbl KOTOPOW 3a4al0TCs Ha YpoBHe KoHdurypauun 10 n 11.

7. Moaynb KoppeKkuun aHanorosoro Bxoga. B atom mogyne curHan, npeobpasoBaHHbIN B NpeablayLmnx
Onokax, cMmellaeTcsd Ha 3agjaHHoe nonb3oBaTernemM 3HadeHue (n.13.01). 3HadeHue KoppekuuuM cymmupyeTcs C
BXOAHbIM CMIHaNoM Wnu BbIYUTAETCS U3 BXOLHOMO CUrHana, B 3aBUCUMOCTM OT 3HakKa KoaduumneHTa KoppekLmm.

MpumeyvaHwue:

1. Tlpu BbIbOpe TuNa gaTuMka C 3aAaHHbIM AManasoHOM M3MeEpPeHWs, B Moayrne MaclutabuposaHus
CurHana napameTpbl BbICTaBMSAOTCA aBTOMaTUYECKN U UBMEHEHNE X 3a6NOKMPOBaHO.

2. MMpn «uHTEpdEecHOM BBOAE» HACTOMKM MOAYNS HOpManu3aumnm n unbTPoB HE UMEIOT CMbICHa, Tak
Kak curHan no nHtepdpency nepepgaeTtcsa cpady B Modynb matematudeckon obpaboTtkv curHana.

4 Napamerp Bxop Bnoka

|_| Bxog GuneTp Buixog,
MMIYNBCHBD

.
nomex

Bl — T Te
T= Trouaxw H nawEH
|
3
i
3
;
Brixog Gnoka [ - .
A—— _  OKCMOHEHUHANbHbIA PUNLTP
r (MyHKm Mer 04 ypoexa 3)
T.c

PucyHok 3.6 — [NpuHyun pobomsi ¢hunbmpa umryibCHbIX MOMEeX U 3KCMOHeHYuanbHo20 hunbmpa
3.6.3 JluHeapum3auusa aHanoroBbix Bxogos Al1 — Al8

DyHKUMS NUHeapusauMmM NoAvYvMHEHa BCEM aHanoroBblM Bxogam. JIMHeapusauusi aeT BO3MOXHOCTb
NpaBuUIbHOIO PU3NYECKOTro NPEACTABIEHNS HENMNHENHBIX PErYNIMPYEMbIX 1 USMEPSIEMbIX NAPaMETPOB.

B perynatope nmeetca Tabnvua nvHeapmsauumn s Kaxaoro u3 BOCbMM BXOAOB. [Ansi 3TOro Ha Hy>KHbIX
kaHanax Heobxoaumo BbIOpaTb TMN BxogHoro aartdmka [3.00] = 0008 — nuHeapu3oBaHHbLIN, BBECTU KONMYECTBO
TOYeK NMHeapu3aumu1, 1 BBECTM Tabnuuy nuHeapmsaumu.

* C nomowpbio muHeapu3ayuu MOXHO npou3eodumb, Hanpumep, Kanubpoeky emkocmel 6 numpax, mempax
KybuyecKux unu kunoepammax npodykma, 8 3agucuMocmu om U3MePeHHO20 8X00H020 Cu2Hasa yposHs 8 EMKOCMU.

Mpn nHankaumm nuHeapusyemon BenuyuHel Bxoda Al1 — Al8, onpegensowmymmn napameTpamy SBNSOTCA
Hayano W KoHel wWkanbl (MPOUEHTHOE OTHOLUEHWE K [AuanasoHy W3MepeHusi), MONOXEeHVWEe AeummarnbHOro
pasgenuTens, a Takke OKBUOUCTAHTHbIE OMOpHble TOYKM nuHeapu3auun. KpuBas nuHeapusaumm uMmeeT
«MpPEeioMneHns» B OMOPHbIX TOYKaX.

3.6.3.1 NMapameTpbl NIMHeapM3auun BXoaoB

Hanpumep, napameTpbl nMHeapusauum Bxoga Al1 cnegytowwime (ans sxogoB Al2 — Al8 aHanornyHo):
KoHgpueypayust aHanozoeoz20 exoda Al1

[3.00] =0008 - Twn wkanel aHanorosoro sxoga Al1 - nnHeapn3oBaHHasi

[3.06] KonuuecTtBo yyacTtkoB nuHeapusaumm sxoga Al1
[3.03] TMonoxeHne geumMmansHOro pasgenurenst npu nHgukauumn exoga Al1
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YpoeeHb 10. Abcuyucchkl ONMOPHbLIX MOYeK JIUHeapu3auyuu exoda

[10.00] A6cumcca HayanbHOro 3HaveHns (B % OT BXOAHOrO curHana)
[10.01] A6cumcca 01-i Toukn
[10.02] A6cumcca 02-i Touku
[1018] Abcupmcca 18-1 Toukm
[10.19] A6cumcca 19-ih ToukK

YpoeeHb 11. OpOuHambI ONMOPHbLIX MOYeK JIUHeapu3ayuu exoda

[11.00] OppauvHaTta Ha4anbHOro 3Ha4YeHus (CUrHamn B TEXHUYECKNX eauHmuax ot MuHyc 9999 no 9999)
[11.01] Oppgunata 01-i1 ToukM
[11.02] OppgunHata 02-11 ToukM
[11 '..18] OpguHaTta 18- Toukn
[11.19] OpawnHata 19-# ToukM

3.6.3.2 OnpeaeneHne onopHbIX TOYEK JIMHeapu3auumn

3.6.3.2.1 OnpedeneHue Konudecmea OropHbIX MOYEK IUHeapu3ayuu.

Onpepenutb 1 3agaTb HeOOXOOUMOE KONMMYECTBO OMOPHBLIX TOYEK NMHeapusauuy B napametpe [3.06].
Mpenenbl nameHennsa napametpa [3.06] ot 0000 go 0019.

Bbibop HeobxoaMmoro KommM4ecTBa OMOPHbIX TOYEK NMHeapusauuM MNpou3BOAMTCH U3 coobpaxeHusi
obecneveHns Heob6X0AMMOWN TOYHOCTU N3MEPEHUS.

3.6.3.2.2 OnpederneHue 3Ha4yeHUll OMOPHLIX MOYEK TUHeapu3ayuu.

Ons 3HaYeHus nHouumMpyemoro BxogHoro curHana Yi (B TeXHMYeCckux egmHuuax ot muHyc 9999 no 9999 c
y4yeToM AeLumarnbHOro pasfenutens) BblYUCIMTb COOTBETCTBYHIOLLYIO (PM3NYECKYHO BEMUYMHY U3 COOTBETCTBYIOLLNX
yHKUMOHanNbHBLIX (rpagupOBOYHbIX) Tabnuy, unm rpacdmyeckn M3 COOTBETCTBYHOLLEN KpMBOM (Npyn HeobxogmmocTu
WHTEPNONMpoBaTh) U 3aJaTb 3Ha4YeHWNEe A4S COOTBETCTBYHOLLEW ONOPHON BEMWUYMHBI BXOOHOTO (hM3NYECKOTO CUrHarna
Xi (B %, o1 00,00% £o 99,99%).

CootBeTcTBytowme 3HadeHus Xi (B %, ot 00,00% no 99,99%) sBBoasTca B napameTpax Ha yposHe 10.
YpoeeHnb 10. Abcuyucchl ONMOPHbLIX MOYeK JIUHeapu3ayuu exooa

[10.00] A6cumncca HavanbHOro 3HayYeHust (B % OT BXOOHOrO curHana)
[10.01] A6cumcca 01-14 ToukM
[10.02] A6cumcca 02-14 To4kK
[10.18] AGcumcca 18- ToukM
[10.19] A6cumcca 19-h ToukK

CootBeTcTBylolMe 3HayveHus Yi (B TexHUYecknx eauHuuax oT MuHyc 9999 po 9999 c yyetom
JeuvManbHoro pasgenvTens) BBOASTCSA B napaMeTpax Ha ypoBHe 11:

YpoeeHb 11. OpOuHambI OMOPHbLIX MOYeK JIuHeapu3ayuu exoda

[11.00] OppavHaTta HavanbHOro 3Ha4YeHus (CUrHamn B TEXHUYECKMX eanHuuax oT MuHyc 9999 no 9999)
[11.01] OppgunHata 01-i1 ToukM
[11.02] OppguHata 02-i1 Toukn
[11 ...18] OpguHaTta 18- To4kn
[11.19] OpawnHata 19-# ToukM

3.6.3.3 Npumep nuHeapusauum cUrHanoB

Y, o WHanumpyemoe sHaveHue PeanbHan xapakrepucTuka, NuneapuiosanHan
B TEXHUMECKUX 8QUHULAX peAcTaBneHHas rpaduiecku ApPAKTePUCTUKA
Opaurara Q011G wincaio s aata aa inimieinainisfism a v.s aomn o amimia o w8 o e eSm
3-ro yyacTka .
750.0 It ol iy sl e LY 3-
pavHaTa . yHacToK
2-ro yqacrka .
2-n

OppuHara Y4aCTOK
1-ro yyacrxa 350.0rmmrmrnms 3

100 %

. BXOAHOIC
1-i

YHacToK ' Abcuucca . ABcuucca AbBcuucca @ LCvrmana
+ 1o yqactka :/Z-ro yuacTka 3-ro ywacrxa\/
HavansHoe 20.00 60100 9999 X, %

IHAveHue

PucyHok 3.7 - JluHeapusayusi cueHana, nodasaemozo Ha 8xo0 Al1, npedcmasneHHasi epaghudecku (kpusoli)
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KoHgpuesypupyembie napamempsi Osisi npumepa 1:

[3.00] = 0008 [10.00] = 00,00 [11.00] = 0000 (uHamuupyeTcs «000,0»)

[3.06] = 0003 [10.01] = 20,00 [11.01] = 3500 (uHAmumpyeTcs «350,0»)

[3.03] = 000,0 [10.02] = 60,00 [11.02] = 7500 (nHamumpyeTca «750,0»)
(

[10.03] = 99,99 [11.03] = 9999 (MHAMLMPYyeTCs «999,9%)

3.6.4 MpuHUMN paboTbl (hyHKUMOHANBLHOro 6r10Ka

lMocne o6paboTkn BxogHoro curHana Ali dopmupyeTca 3HayeHue uamepsemMon BenuuuHel PVi B
TEXHUYECKUX efuHMLax. JTO 3HavyeHWe MOXeT oTobpaaTbCsi Ha Aucnnee nepefHer naHenu, nogaBaTbCHA Ha
aHamnoroBbli BbIXO4 C MPAMbIM M 0OpaTHbIM HampaBneHueM, MNofaBaTbCA Ha KOMMapaTtop, Mocre 4Yero Ha
OMCKPETHBIN BbIXOA, a Takke obpabaTbiBaTbCs O4HMM U3 BOCbMW (DYHKLMOHATBbHBIX 6I10KOB.

B nyHkte meHio 4.00 nonb3oBaTtenb BblIOMpaeT ogHy M3 Tpex MaTemMaTtuyeckux (yHKUuiA. BoamoxeH
BapuMaHT He UCMOmMb30BaHUSA yHKLMOHanNbHoro 6noka (napametp paseH 0000).

Homep pegaktupyemoro cyHKLMOHaneHoro 6roka ykasbiBaloT cBeToAnoAHbIE nHAMKaTopbl 1-8.

Kaxgbln dyHKUMOHanNbHbIM 6ok uMmeeT Tpu matematmdeckve yHKUMUM — pasHOCTb (Mexay ABymS
BblIOpaHHbIMKM  BENWYMHaAMK), cpedHee 3HavyeHue BbiOPaHHbIX MNapamMeTpoB M BblYUCAEHWE BRAXHOCTU MO
ncuxomeTpuyeckor Tabnuue. MNocne Bbibopa MaTemaTMyeckor yHKUMKM, Ha ypoBHM 4.01 nonb3oBaTenb 3adaeT
napameTpbl P1 1 P2, c koTopbiMu 6yaeT paboTtatb BbibpaHHas pyHKLMS.

MaTemaTtuyeckune yHKUMM paboTatoT 3a TaKUM MPUHLMMOM:
3.6.4.1 BoiuncneHue pasHoctu

MartemaTtuyeckaa onepauna BblHMUCIIEHNE Pa3HOCTU B pPerynatope no3BondeT MNOoNyyYnTb pasHuUy Mexay
ABYMA aHanoroBbiMn CUrHanamu.

P1-P2,

roe:

P1 — aHanoroBbIi BxogHou curHan PV1... PV8,

P2 — ananorosbi BxogHow curHan PV1... PV8,

3.6.4.2 BbluncneHue cpegHero

Pl+..+ P2
n y

roe

... - CyMa BXOAHbIX CUrHanoB HaxXoAsLWMXCS B rpaHuuax BeibpaHHbIx napameTpos P1 n P2,
P1 — aHanoroBbIi BxogHou curHan PV1... PV8,

P2 — ananorosbin BxogHow curHan PV1... PV8,
N — KONMM4YeCTBO CYMMUPYHOLLMX BENTUYUH.
Hanpumep P1 = PV3 1 P2 = PV7, To cpeHee 3HayeHune 3T1oro dyHKUMoHansHoro 6rnoka dbyaer:

PV3+PVA4A+PVS5+PV6+PVT
5

Mpumeyanue! Onepauus «BblMUTAHUS» N «CpegHee» WUCMOonb3yeT curHanbl, obpaboTaHHble Gnokammu
06paboTkn aHanoroBoro curHana. [Ana KOPPeKTHOM peanu3aumm AaHHOM (PyHKUUKM HeobxoauMmo cobntogeHve
crneayoLwero ycrnoBusi: nmapamMeTpbl LWKan (Havano W KOHeL LKamnbl) U AeuMmanbHOro pasgenutensi BXOAOB,
MCNONb30BaHHbIX B 3TUX onepauusx, AOMKHbl COOTBETCTBOBaTb APYr APYry, T.e. HACTPOWKMN NapaMeTpoB OOSDKHbI
ObITb OOUHAKOBLIMMU.

3.6.4.3 BblunMcneHue BnaXxHocTu

MTP-8H MOXeT BbIMMCAATL BNAXHOCTb, kak hyHKumio napametpos P1 u P2 (@ = f[PL (P1— P2)]).

BnaxHocTb BbIYMCNAETCS MCUXPOMETPUYECKMM METOLOM, Kak 3aBMCMMOCTb MeXay MoKa3aHUsiMU CyXoro
TepMOMETpa U pa3HOCTU TEMMNEPATYP CyXOro 1 BNaXXHOro TEPMOMETPOB.

Onsi neporo napameTtpa P1 dyHKUMOHanbHOro 6rnoka BbIOMpPaeTCs aHanoroBbii BXO4 K KOTOPOM
NMOAKIOYEH CYXOM TepMOMeTp, a Ans BTOporo napameTpa P2 dyHKuMoHanbHOro 6roka aHanoroBbli BXo4 C
NOAKMOYEHHBIM BMaXHbIM TepMoMeTpoM. Hanpumep, ecnu napametp 4.00=[0003], a 4.02=[0004], TO0 cyxomn
TepMoMeTp nogkniodaeTca kK Bxoay Al4, a BnaxHbiv k AlS.

Takum o6pa3om, DYHKLUUS BNaXKHOCTM MOXKET ObiTb NpeacTaBneHa creayrowmm obpasom:

¢ = F[Tcyx; (Tcyx — Tenax)] = F[Al4; (Al4 — Al5)].

Kak n B (byHKLl,I/IM BblYUCIIEHNUA Pa3HOCTU U CpedHero, napamMmeTpbl WKan u aeunmManbHOro pasgenntens
060MX BXOAOB AOJMKHbI ObITb OANHAKOBLIMMU.
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3HayeHVs 1 auanasoHbl U3MEPSEMON BNaXHOCTU B %, TemnepaTtyp M ncuxpomeTpuyeckas pasHocTb 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, McuxpomeTpuyeckasn pasHoctb AT (Tcyx-TBnax), ‘'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 100959084 (80|75|71|67|63|59(55|51|48|45|42|38|36(33|30|27|25(20|16
54 1100959084 |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
npumeanMe: Heobxoammo cobntogaTb npasunbHoOE NOAKN4YEeHNe CyXoro n BraKHoro TepMmomMmeTpa.

3.6.5 PaboTa aHanoroBbIX BbIXO4OB

Perynatop MTP-8H wumeeTt, B 3aBMCMMOCTM OT 3aKa3aHHOW KOHWUrypauuu, OT OAHOr0 A0 YeTblpex
aHanoroBbIX BbIXOA0B. KOnu4ecTBO BLIXOAOB 3aBUCUT OT MPUMEHSIEMOro moaynst paclumpenuns. MTP-8H unmeet
0nH 0a30BbIN aHaNOroBbI BbIXOA,.

AHarnorosble BbIXo4bl MOTYT paboTaTb B Takux ABYX peXMMaX:

1. PeTtpaHcmuccusa (Npsmasi nepegaya ¢ macliTabmpoBaHuem) BXOOQHOMO CMrHarna Ha BbIXOf;
2. Bbixoa aHanorosoro MNWO-perynatopa.

Mpu Mcnonb3oBaHWM aHaNoroBoro BbixoAa B PeXUMe PeTPaHCMUCCUU, UCTOYHUKOM CUrHana MoXeT GbiTb
noboin aHanoroBbi Bxod wNU Bbixog noboro dyHkuMoHansHoro 6noka. pu paboTe Bbixoga B pexume
peTpaHCMMCCUMKN BaXHbIMM NapamMeTpammn ecTb: «3HayeHue BXOAHOro curHana paBHoe 0% BbIXOOQHOMO curHamna» u
«3HaveHne BxogHoro curHana paBHoe 100% BbIXOQHOrO curHana». JTUMKM  NapameTpaMmy  LOCTUraeTcsi
MaclTabrvpoBaHMe BbIXOAHOFO CUrHana OTHOCUTENbHO BXOAHOro. Takum obpas3omM, MOXHO peanun3oBaTb BbiBOZ,
aHanoroBoro curHana, KoTopblii BGyaet noBTOpsiTb POpPMYy CuUrHana MoOKMYEeHHOro Ha BXod Grioka aHanorosoro
BbIBOZa, HO Ha ero onpeaeneHHoM avanasoHe. PucyHok 3.8 unntoctpupyeT paboTy aHanoroBoro BbiBoAa B pexvume
peTpaHCMUCCUMN.
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PucyHok 3.8 — Paboma b1ioka aHano2o8020 8bigoda 8 pexume pempaHcmuccuu

Kak BnaHO n3 pucyHka 3.8 6rnok o6paboTkn HopMupyeT BXOOHOW CurHam, npusogsa ero B AuvanasoH 0 —
100% BbIXOAHOrO curHana. B 3aBMCUMMOCTM OT TMNa BbIXOOHOMO CUrHamna 370 GyAeT BblpaXaTbCs B 3MEeKTPUYECKUX
curHanax. Hanpumep, aHanoroBbiv Beixogd umeeT kanubposky 0 — 10 B. B atom cnyyvae npu curHane 50% n3 6noka
06paboTkn AO Ha knemMmmax ycTaHOBMTCH HanpsikeHve 5 B.

M3 pucyHka 3.8 BuaHO paboTy napameTpoB «3HayeHMe BXOAHOro curHana pasHoe 0% BbIXOOHOMO
curHana» n «3HadeHve BxogHoro curHana pasHoe 100% BbIxogHOro curHana». [JaHHble napameTpbl N306paxeHsl
Ha PUCYHKEe MYHKTUPHBLIMY NMHUAMKU B Bnoke obpaboTkm AO. Taknum obpasom, Ha aHanoroBbIn BbIXOA MOXHO NofaTb
TONBbKO MHTEPECYIOLLYI0 YacTb BXOAHOIO cUrHana.

Mpn ncnonb3oBaHMM aHaNoOroBoro Bbixoda B pexunme Bbixoga aHanorosoro MNMO-perynatopa MCTOYHMKOM
CurHana ecTb BbIXOA perynatopa, npuyem 3gecb HabnwogaeTcs CTporoe COOTBETCTBUE HOMepa perynstopa u
HOMepa aHarnoroBoro Bbixoda. Takum obpa3om, NMepBbIVi aHanNoroBbIi Bbixoh OyaeT paboTaTh B pexume Bbixoaa
MNO-perynatopa TonbKo ANs NEPBOro perynsatopa, BTOPOW — TOMbKO CO BTOPbIM PErynAaTOpoM, U T.4. JTO
06CTOATENLCTBO HYXXHO Y4MUTbIBATh NPY NPOEKTUPOBAHMM U NOAKIHOYEHUN BHELLUHUX COEAUHEHUN.

MepeknioyeHne pexmmoB paboTbl aHanoroBoro BbIXOA4A OCYLIECTBMSETCA aBToMaTuvecku. [lpu
BKIMOYEHMN perynstopa B pexum aHanorosoro [MW[-perynsaropa, COOTBETCTBYHOLUMIA aHaNOroBbli  BbIXOA
aBTOMaTMYeCKn BKMoYaeTcss B pexum paboTtbl «Bbixog aHanorosoro NU[-perynaTtopa». Ecnn xe B KOHType
BbliOpaH nbow Apyro Tun perynatopa, TO BbIXO4 aBTOMaTtuyecku pabotaeT B pexume «PeTpaHcmuccus» c
yKa3aHHbIM NCTOYHUKOM aHaroroBoro curHarna.

MpumeyvaHwue:

1. TMapameTpbl HaCTPONKM paboTbl aHaNoroBbIX BbIXOA40B CrpynnMpoBaHbl Ha ypoBHE 5;

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

3. Perynartop MTP-8H nmeeT Tonbko oanH 6a30BbI aHanoroBbl Beixod. [na yBenunyeHmsa konvyectsa
AO npumeHsAlOTCA MoAaynu paclunpeHns. HeobxoamMmo cneautb 3a NpaBuilbHbIM yKaszaHWeM Homepa
MoAyns B napameTpax KoHduUrypaumm Mogyns.

3.6.6 Jlornka paboTbl QUCKPETHbIX BbIXOA0B

OuckpeTHble Bbixogbl perynsitopa MTP-8H mmetor cBob60gHO KOHMUrypupyemyto noruky pabotbl. OTo
3HaYWT, YTO NOMNb30BaTeENb CaM onpeaenseT Ha3HavyeHne TOro UMM MHOTO ANCKPETHOrO BbIXOoAa.

BHumaHue: Ecnu guckpeTHbIi BbIXOA4 3a4eNCTBOBAH B CTPYKTYpe perynsatopa B IoOOM  KOHType
yrpaBreHvs, To Ans aHHOTro AMCKPETHOrO BbIXO4a NOrvka yrnpasrieHus He MUMeeT 3Ha4YeHus.

[ns guckpeTHOro Bbixoda, KOTopbii He ncnonb3dyetcsa MNMNO-perynsTopom, aHanoroBbli CUrHan NpUXoauT
BbIOpaHHOrO Monb3oBaTeNemM WCTOYMHMKAa aHanoroBoro curHana (6.01). [danee no BeiGpaHHoW noruke (6.00)
obpabaTbiBaeTCA M BblaeT MOTMMYECKUA HOMb WU eduHuly. OTO 3HayeHue ModaeTcs Ha AWCKPETHbIN BbIXOd,
KOTOpbI chopmupyeT curHan «Bbikn/Bkny». To ecTb, Ha NorMke komnapatopa UMeeTcs BO3MOXHOCTb MOCTPOUTL
OBYX- , TPEX- 1 MHOFOMO3WLMOHHbIN PErynsTop.

Mpumep paboTbl BLIXOAHOrO YCTPOWCTBA MO JOrMKE ABYXMO3ULMOHHOIO PErynaTtopa Moka3aH Ha pUCYHKe
3.9n 3.10.

Do
BKN

0 .

100%
5p Teel rnc'[egesnc WEANA NAPAMETPA

PucyHrok 3.9 — lNpumep pabombi 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 /I02uKe MPsMo20 2-X NO3UUUOHHO20 yrnpasneHus n.9.00=0001,
n.9.02=0001

KonunyectBo ncnonb3yembix BXOAOB U BbIXOAOB MOXET ObiTb He oaunHakoBoe. [1Ba AMCKPETHbIX BbixoAda
MOryT MCMOMNb30BaTb B Ka4yeCcTBE BXOAHOIO CUrHama OAMH M TOT Xe aHanoroBbii Bxoa (Al) n ucnonHATb Kaxabin
CBOIO IOTMKY po6oThI.

BbixogHoOM curHan MoxeT ObiTb CTaTUYeCKUM W MMMYNbCHbIM (AMHaMuyeckum). Boibop anutensHocTu
(Tvna) BbLIXOAHOrO curHana npousBoAaMTCa Ha ypoBHe 6.05. [InuTenbHOCTb BbIXOAHOrO umnynbca pasHas 000.0
COOTBETCTBYET CTaTU4ECKOMY BbIXOAHOMY CUrHarny.

[ns npumepa MMNynbCHOro Bbixoda Bblbepem Noruky paboTbl AUCKPETHOrO BbiXo4a — MEHbLUE YCTaBKu
MIN (6.00=0002), AnMTENbHOCTb MMMYMbCHOrO curHana - 3 cekyHabl (6.05=003.0). BbixogHow curHan npu Takux
napamMmeTpax nsobpaxeH Ha pucyHke 3.11.

P %
MIN ' s
0 : : t
DOn 4 : i
BKIT i 3 cek ' 3cek
OTKI -
t

PucyHok 3.11 — paghuk pabombi OuCKpemHoz0 8bixo0a rpu UMIY/IbCHOM mure 8bIX00H020 cugHana

3.6.7 MpuHUMN paboTbl TEXHONOIrMYECKOM CUrHaNu3auum

KoHTponb Bbixoga TEXHONOMMYecKoro napaMeTpa 3a rpaHuubl yCTaBOK NpeaynpeavTenisHoN 1 aBapuiiHON
CUrHanm3auum npov3BOAMUTCS AN KaXAOro KOHTypa oTAenbHO. Kaxabii KOHTyp perynMpoBaHus MOXET MMeTb
WCTOYHMKOM BXOOHOrO CurHana nobyto ns namepsembix BenmumH PV1 — PV8, unu Bbixoa dyHKUMOHaMNbHbLIX GrOKoB
F1 —F8.

Heo6xo04MMO NOMHUTb, YTO YCTaBKM CUTHaNM3auum Ans noboro KOHTypa ynpaBneHusl A0MKHbI BXOOUTb B
rpaHuLbl pa3maxa LiKarnbl BbIopaHHOro BXOOHOIo curHana.

MTP-8H nogaepxuvBaeT ABa Tvna curHanusaunm:

- NpegynpeauTenbHas curHanuM3aums — UCnosnb3yeTcs AN curHanusaumm Ha uHamkatopax A 1 'V unu Ha
uHamkaTtopax « CUTHATIIBALIIA» nepegHen naHenu perynatopa, Ha BEPXHEM YPOBHe, a Takke Ans norukm pabotsl
OUCKPETHBIX BbIXOAOB Kak 0600LeHHan npeaynpeautenbHas TEXHONorm4yeckasa curHanmaaums (cm. Hactpoviku DO),

- aBapuvinHasa curHanusaums — UCNonb3yeTcs AnS CUTHaNM3aunm Ha BepPXHEM YPOBHE U ANs NOrvku paboThbl
OUCKPETHBIX BbIXOAOB Kak 0600LeHHan aBapuinHasa TexHonornyeckasl curHanusaums(cm. Hactponku DO).

lMokaHanbHOEe  COCTOsIHME  MpedynpeavTenbHOM U aBapuAHOW  CUrHanu3auum  3anucbiBaeTcs
COOTBETCTBEHHO B peructpbl 952 - 967 (cm. Tabnumuy B.1).

MTP-8H nogaepxmBaeT Takne BUAblI CUTHANM3aLmm:

- abconTHas curHanusaumsi — MUCMOmNb3yeTCs, KOrga HYXXHO CUrHanMmMsvMpoBaTb BbIXO4 MapameTpa 3a
YCTaHOBIEHHbIE FPaHULIbI,

- [eBMaUMOHHas (OTHOCUTENbHAasA) CUrHamu3aumsi — WCMONb3yeTCsl, Korga HYXXHO CUrHanvM3upoBaTb
OTKINOHEHNE TEXHONOMMYECKOro NapaMeTpa OT 3HaYEHMS 3a4aHHOM TOYKU Ha 3HAYEHMNE YCTaBOK CUrHanu3aumm,

- abcontoTHasa curHanusauusa ¢ 3anoMMHaHMEM — TO Xe, YTO M abconTHaa curHanusauusi, TONbKo ee
cpabaTtbiBaHME 3anoMMHaeTCs Ha COOTBETCTBYHWLLEM uHAMKaTope nepefHer naHenu «CUMHANISAUIA» paxe
nocre Bxoda 3HayeHus B Hopmy. CurHanmsaumsi MoxeT GbiTb KBUTUpOBaHa (cGpolueHa) ¢ noMoLlbio knasuwm [¢],

- OeBMaLMoHHasi (OTHOCUTEMNbHasl) CUrHanM3auusi C 3anoMUHaHMEM — TO XKe, YTO U [AeBuaLlMOHHas
curHanusaums, Tonbko ee cpabaTbiBaHME 3anoMMHAETCA Ha COOTBETCTBYHLLEM MHAMKATOpPE NepedHer naHemnu
«CUHANI3ALUIA» paxxe nocne Bxoaa 3HaveHus B Hopmy. CurHanu3aumsa MoxeT ObiTb KBUTUpOBaHa (cbpolueHa) ¢
nomMoLLbo knaemwm [¢],
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MpeaoynpeauTenbHaa curHanusaumMa MoXeT OblTb Nn6o abconioTHoW, nubo  AeBUaUMOHHOW C
3anomMuHaHvem unu Ges.
ABapuiiHas curHanmsaumsi MoXeT ObITb TOSIbKO aBCOMIOTHOWA.

Mprmep abcontoTHOM 1 AeBMALMOHHON cUrHanu3auum npueeneH Ha pucyHkax 3.12 n 3.13.
'mcTepesnc TexHonornyeckon curHanmaaunm, KOTopbln 3agaeTcsa B NyHKTe MeHo 9.18, oencTByeT kak ans
npenynpeauTensHoOW Tak U ANs aBapyMnHON CUrHanusaumm.
y N

[TyHKT MeHIo

BepxHui npegen 3.02

pasmaxa wkanbl

YcraBka MAX
aBap.cur. [ -

. t
Yeraska MAX |- — — fﬁ_ﬁﬁ:?£+____A___4_& ———————————— 9.17

npeavn. cur. ;
*\ FMCTepesnc TeXHONorN4ecko
cUrHanuaaumm 9.18

YcraBka MIN
npeayn. cur.
Ycraska MIN
aBap. cur. '
HuxHun npeaen '
pa3maxa LuKanbl ;
1
1
1

A
Asap. cur.
MAX

[]
1
Mpeg.cur. | _ . _ _ — S B
1
1
1
1
1

MAX

\

1
|
1
~ 2 CpabaTbiBaHve ! ' j
A |
Asap.cwr. | _ N _cubanmsanm MAX ___ , <
1
1

MIN

Npea.orr bp—————————————— C_paG_aITmaemme_ —_—— —_—

MIN curHanuaaum MId B

\ 4

v

PucyHok 3.12 - 'pagpuk cpabambigaHusi abcontomHoU cueHanu3sayuu ¢ 3anomuHaHuem unu 6e3 n.9.15=0000, 0002
A

MMyHKT MeHto
BepxHui npegen 3.02
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. 917
) "mcTepesnc TexHonornyeckoi
cUrHanusaumm 9.18
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— | — — — —
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PucyHok 3.13 - paghuk cpabambigaHusi desuayuoHHoU rpedynpedumenbHol cugHanu3ayuu ¢ 3arioMuHaHuem uiu 6es
n.9.15=0001, 0003
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4 Achnonb3oBaHue No HadHavYeHuro

4.1 3KCI'IJ1yaTaL|MOHHbIe orpaHuyYeHus npu ncnonb30BaHUM peryndaTtopa

4.1.1 MecTo yctaHoBku perynsartopa MTP-8H fomkHo oTBevaTb cneayowum YCroBusaMm:

- obecneunBaTtb yA06HblE ycrioBus Ang ob6cnyxnBaHnsa n 4EMOHTaxa;

- TemnepaTtypa W OTHOCUTENbHas BMAXHOCTb OKpYXaloLlero BO3Ayxa [AOSbkHa COOTBETCTBOBATHL
TpeboBaHUAM KNMMaTUYECKOro UCMONHeHUs npubopa;

- OKpyxamwLas cpefa He OOoMmKHa codepxaTb TOKONPOBOAALMX NPUMEcen, a Takke npuMecen, KoTopble
BbI3bIBAIOT KOPPO3uio AeTanen npubopa;

- HaMPSXXEHHOCTb MarHWTHbIX MONEW, BbI3BaHHbLIX BHELLUHUMW UCTOYHUKaMW NEPEMEHHOrO Toka Yactoton 50
"4 MNK BbI3BAHHBIX BHELUHUMWU UCTOYHUKAMM NOCTOSIHHOIO TOKa, He AormkHa npeBbiwatsh 400 A/wm;

- NapamMeTpbl BUOpaLmmn AOSMKHBI COOTBETCTBOBATL UCMosHeHuto 5 cornacHo TOCT 22261.

41.2 Mpu akcnnyatauun perynsatopa Heo6X0AMMO UCKIIOUYNTD:
- nonajaHve TOKONPOBOAALLEN NbINW UK XUAKOCTU BHYTPb Npubopa;
- Hanuyne NoCTOPOHHUX NpeaMeToB B6NMN3M npubopa, yxyaLwarLmx ero eCTECTBEHHOE OXnaXaeHue.

41.3 Bo Bpemsi akcnnyatauuyM HeoGXoauMo creauTb 3a TeM, 4YTobObl NnoacoefdVHeHHble K npubopy
npoBo/ia He NepenambiBaniCb B MECTaX KOHTaKTa C KneMmaMu U He UMeni NOBPEeXaeHUN N30NALUN.

4.2 MoaroToBKa perynsatopa K UCnosib30BaHUIO
421 OcBoboauTe perynatop OT ynakoBKU.

422 lMepen Havanom MoHTaxa npubopa HeOGXOAWMO BbIMOMHWUTL BHELUHWA ocMoTp. [pyn 3Tom
06paTnTb 0COGEHHOE BHUMAHUE Ha YNCTOTY MOBEPXHOCTW, MAPKUPOBKN 1 OTCYTCTBUE MEXaHNYECKMNX NOBPEXAEHUN.

423  BHUMAHUE!!! Mpn nopknioyeHnn perynatopa MTP-8H cobniogate ykasaHus wMep
6e3onacHocTy pasgena 6.2 HacToALLEN MHCTPYKLMK.

424 KabenbHble cBa3n, coeauHsiowme perynsatop MTP-8H, nopknovalotca  yepe3  KNeMMbl
coeguHUTENbHbIX pa3bemMoB B  COOTBETCTBMM C  TpeboBaHmsmu  gencteytowmx "lMpasBun  ycTponcTea
3NEeKTPOYyCTaHOBOK".

4.2.5 T[logknioyeHne BXOAOB-BbIXOAOB k perynsatopy MTP-8H nponsBoaaT B COOTBETCTBUMM CO CXEMaMu
BHELLUHNX COEANHEHWI, NpMBEAEHHbIX B NpunoxeHunmn b.

4.2.6 [Mpy noaknioYeHun NUHUIA CBA3M K BXOAHbIM W BbIXOAHBbIM KNemmam MpuHUManTe Mepbl No
YMEHDBLUEHNIO BIIMAHUS HaBEAEHHbIX LUYMOB: UCMOMb3yUme BXOAHbIE M (MNN) BbIXOAHBIE LUyMOMoAaBnsaoLmMe
GunbTpbl ANA MHAMKaTopa (B T.4. CeTeBble), Luymonopasnslowme unbTpbl AN nepudepuHbIX YCTPOMCTB,
UCNOnb3ynTe BHYTPEHHME LndpoBbie UNbTPbl aHanorosBbIx BXoAoB perynartopa MTP-8H.

427 He ponyckaetca obbeouHATb B OAHOM kaberne (kryTe) uenu, no KOTOPbIM MepeaarTcsi
aHanoroBble, MHTEPMENCHbIE CUTHamNbl U CUIIBHOTOYHbIE CUrHasbHbIE UMW CUNBbHOTOYHbLIE CUMoBble Lenu. [Ons
YMEHbLUEHWNSI HABEAEHHOIO LyMa OTAENNUTE JIMHWUKN BbICOKOTO HaMpPSHKEHUS UMW NIMHUK, NPOBOASALLNE 3HAYUTENbHbIE
TOKW, OT OPYrMX NUHWUIA, a Takke m3beravite napannenbHOro nnvM obLLero NOAKMYEHUSI C IMHUSMU NMUTaHUS Npu
NOAKIIOYEHUN K BbIBOAAM.

428 HeobxooumMoCTb 3KpaHMpoBaHusa kabenemn, No KOTOpbIM nepedaeTcs UHopMauusi, 3aBUCUT OT
ONWHBI KabenbHbIX CBA3EM M OT YPOBHSI MOMEX B 30He MpoknagkM kabensa. PekomeHnayetca wcnonb3oBaTb
nsonupyrowme Tpyoku, KaHanbl, TOTKMA UM SKPAHMPOBAHHbIE JIMHUW.

429 [Ona obecneyeHuss ctabunbHon paboTbl obopyaoBaHMS konebaHWsl HanpskeHWs U YacToThbl
nUTaloLLEN 3NEKTPOCETUN OOIMKHbI HAXOAUTLCA B Npefenax TeXHUYeckux TpeboBaHui, ykasaHHbIX B pasgene 1.3, a
ONS KaXOoro COCTaBIsOLLEro KOMNOHEHTa CUCTEMbI — B COOTBETCTBUM C UX PyKOBOACTBaMU MO akcnnyaTaumun. MNpu
HeobXoaAMMOCTH, ANS HEMPEPbIBHbIX TEXHOMOMMYECKMX MPOLECCOB, AOMMKHA OblTb NpedycMoTpeHa 3awuta oT
OTKIMOYEHNs (MNn BbIXoAa U3 CTPOSA) CUCTEMbI NOAAYUN SMEKTPONUTAHUSA — YCTAHOBKOW UCTOYHUKOB GecnepebonHoro
nUTaHus.
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4.3 Pexxum PABOTA

Mpubop nepexoauT B 3TOT PEXUM BCSIKMIA pas, Korga BKIOYaeTcs nuTaHue. M3 3Toro pexuma MOXHO
nepentn B pexxum KOHOUT'YPUPOBAHME.

Pexum poboTta cnyxut Ona ynpaeneHus KOHTypamu perynupoBaHus. B npouecce pabombl MOXHO
OCYLLECTBNATb MOHWUTOPWHI, T.e. BW3yanbHO OTCMEXuBaTb W3MepseMble BenuuuHbl (B  LMKIMYECKOM UNn
CTaTUYECKOM pexnMe WHAMKauuu), 3afaHHyl0 TOYKY W 3HaYeHue AWCKPEeTHOro yrnpasnsiowwero BO3AENCTBUSA, a
Takxke MOXHO yBuaeTb 3HadeHue Boixoaa N[ perynatopa B npoueHTax.

4.4 Pexum 3awmrbl

”' Pe)KVIMu3aU.|,VITbI B TOW MMM MHOW CTEMEHWN 3anpeLlalT BbINOSIHEHME HeXenaTerbHbIX LEACTBUN.
11 [aHHbI pexnm 3awumsl npedHasHa4yeHb! Ans 3alWmTbl 060pyaoBaHUA, TEXHONOMMYECKOro npolecca
M B KOHEYHOM MTOre Monb3oBaTensd: OT HEBEPHOMO UMK CNy4yaHOro BBOAa 3HAYEHWUI U NEPEKITIOYEHWI
pexmmMoB paboTbl, OT HECAHKLMOHMPOBAHHOIO UMW HeXenaTenbHOro A0CTyna MOCTOPOHHUMX NuL K
cucTeMe ynpaBreHus.

NmMmeemcsi HECKONIbKO pexxumMoe 3aujumsli:

Pexum 3awmTbl paboyero ypoBHs 1) 3awmTta oT crny4anHoro M3MeHeH1s pexnmoB paboyero ypoBHs.
2) 3awuTa OT Cry4anHoro M3MeHeH!s 3Ha4YeHNs 3a4aHHON TOYKM.

Pexum 3awmTbl U3MeHeHunA 1) MNpwn BXO4E B pexum KoHdUrypaumum onsa 4ocTyna K napameTpam HyXHO
KOHdpUrypaumm m HacTpoek BBecTM napone 0002 (cm.n.4.5.1)

4.5 U3MeHeHne pexuMoB paboyero ypoBHs, YPOBHM 3aLMTbI paboyero ypoBHs

Ha paboyem ypoBHE BO3MOXHO U3MEHEHWNE:

® PEXMMOB MHAMKaUMKM (CTaThdecKkas MHAMKaUWS, LMKNYeckas UHANKaums),

e pexxuma paboTbl perynsatopa — OCyLleCTBNEHNE nepexofa 13 aBToMaTUYecKkoro pexvMa ynpasreHus B
PY4YHOW pexum ynpasneHus n obpaTHo,

® 3Ha4yeHWs 3a4aHHON TOYKM PerynsaTopos,

® 3HaYyeHWs AUCKPETHOro yNpaBnsioLWwero BO3AeNCTBUS (B PyYHOM pexmme ynpaBneHns perynsatopom).

e 3HayeHus Bbixoaa NN perynsaTopa B NpoLeHTax (B py4HOM pexvMe ynpasreHust perynsiTopom).

MmeeTcs ypoBeHb 3aluThl AN USMEHEHUST PeXMMOB paboTel paboyero ypoBHS.

4.5.1 U3ameHeHne pexxumoB nHgukKauum

Perynartop MTP-8H nmeeT ABa pexvmMa UHAUKaLUUM KaHanos:
® PEXNM CTaTUYECKON NHAMKALNN,
® PEXNM LIMKITNYECKON NHAMKALMW.

Bpems nHoukauum namepeHHoro napaMeTpa B pexvme LIMKNMYECKOW UHAMKALUM KaHanoB yKkasblBaeTcsi B
napameTtpe koHdpurypauum 15.03 B npegenax ot 1 go 10 cekyHd. KonunyecTBO uWHAMUMPYEMbIX KaHamnos,
BblBOAUMbIX Ha aucnnen MAPAMETP B ctaTtmyeckoM uNn UMKIMYECKOM pexuMme WHOMKauuK, ykasblBaeTcs B
napameTpe koHcurypauum 15.04 B npegenax ot 1 oo 8 kaHanos.

MepexoAa B pexum ctaTM4ecKon MHauKauum

e Hanpumep, [0 MW3MEHEHUsI pexuMa WHAMKauMM npubop Haxoawncs B pexume
YuKnuyeckol UHANKaLMK.

@ [NekHT] o Haxatue knasuwm [NeknT] vnu [NekH{] ocTaHaBnnBaeT peskum LIMKNMYECKOi MHANKaLMM
unm Ha nocnegHeM MHAULMPYEMOM KOHTYPE 1 NEPEBOAUT B PEXUM CTAaTUHECKON MHAMKaLMN.
@ [NekHi]

e [ocne Toro, korga Npubop nepesefeH B PEXUM CTaTUHECKON WMHAMKALMW, C MOMOLLbIO
knasuw [NeknT] — yBenuuyeHne Homepa koHTypa unu [NekH!] — ymeHblueHvne Homepa
KOHTYpa, MOXHO BbIOpaTh ANS MHAMKALMM B CTaTU4ECKOM peXnMe HeobXoaMbIA KOHTYP.

MepexoAa B peXnm LIMKNNYECKOM MHAUKALUN

e Hanpumep, [0 MW3MEHEHUS pexuMa WHAMKauMM npubop Haxoawuncs B pexume
cmamuyeckol UHAMKaLUN.

@ [NekHT] e Haxatne u ygepxanue knasuwm [NekHT] Gonmee 2-3 cekyHn (moka He npousonget
nepeknioyeHne Ha NOCNeyloLnii KaHamn) - NepeBoauT npubop B PEXUM  LIMKANYECKOd
VHAVKaLWK.
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e [locne TOro, korga npubop nepesBedeH B PEXMM LIMKIMYECKOW MHAMKaLWKW, BO3MOXEH
nocrnegoBaTtesbHbI MPOCMOTP KOHTYPOB yNpaBneHus, Mpyu KOTOpom OyaeT BUAHO 3HayeHune
napameTpa, COCTOSIHUA OUCKPETHbIX BbIXOOOB, COCTOsiHUM curHanu3auum MIN n MAX.
[MpocmoTp kaHanoB oOCyLWecTBNAeTCs C npupalieHueM HOMEPOB KOHTYPOB B CTOPOHY
yBENUYEHUS.

e Bpems nHOMKaLUM M3MEPEHHOro napameTpa B peXxvme LMKIMYEeCKON MHOUKaUUM KaHarnoB
yKasblBaeTcs B napameTpe koHdurypaumm 15.03 B npegenax ot 1 4o 10 cekyHA.

4.5.2 N3ameHeHume pexunma paboTbl perynsitopos

B perynatope MTP-8H ans kaxgoro kaHana perynnpoBaHuns B OTAEMNbHOCTN MMEeeTCs ABa pexuma paboTsl
yrnpaBsrneHus 06bEKTOM perynupoBaHus:
® aBTOMaTUYECKUA pexuMm paboThl,
® DYYHON pexum paboTbl.
Pexum paboTbl perynsatopa - aBTOMaTUYECKUA UMW PYYHOW ABMAETCHA 3arioMuHaeMbiM COCMOSIHUEM.
[Mocne BKNIOYEHWS MUTaHWUA PerynaTop HaxoguTCcsa B TOM pexuMe, B KOTOPOM OH HaxOAuncs Ha MOMEHT
OTKITOYEHMS.

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

PYY PYY

AsTOMaTUUECKNIT PEXIUM perynaTopa | . Pyunoit pexum

ABTOMaTUUYECKUI pexnm paboTbl. NMepexon Ha py4yHON peXxum paboTbl

ABTOMaTU4eckui e B aBTOMaTM4eckoMm pexume paboTbl perynstop ynpasnseT OOGbEKTOM perynupoBaHUs
pexum paboTbl cornacHo BblIGpaHHOW norvke paboTbl M C COOTBETCTBYIOLUMM HACTPONKamun Nonb3oBaTtens.
e B aBTOmaTmyeckoMm pexume paboTbl nHankatop PYY Ha nepegHen naHenu noraileH.

PYyY e [Ina nepexoda B PYy4YHON PEXUM YMNpaBneHWs perynaTop OOIMKEH HaxoAuTbCs B pexume
cmamuydeckol uUHOUKayuu, Ha BbIODpaHHOM KaHane.

< [P/A] e [Ins nepexofa B py4yHOM pexum yrnpasreHus HaxaTtb knasuwy [P/A] Ha nepeaHew naHenwu
perynatopa.

e Nngukatop PYY Ha nepegHen naHenun HaunHaeT MmuraTb.

y
% e FEcnu onepatop Haxan knasuwy [¢] B npouecce Muranus wuHaukatopa PYY
e [¢] (npnbnuantensHo 3-4 cekyHabl) — NPON30ONAET huKcayusi 8bI6paHHO20 pexuma U perynaTop

nepevaeT B pexuM pyyHOro ynpaeneHus, nHgukatop PYY Gyget ceBetuthbes — yto OygeT B
PY4 AanbHenLweM ykasbiBaTb Ha PyYHON pexum paboTbl.

e Ecnu onepatop He nodmeepxdaem CBOMX AeNcTBM Haxatuem knasuwmn [¢'], nubo

YposeHsb onepaTop OCYLUeCTBUI Mepexod Ha APYyrod kaHan W3MepeHusi, TO [AaHHble [eilcTBuS
3awumsl onepaTopa BOCNPUHMMAIOTCS Kak HEeBEPHOE AeNCTBUE UM CryYaliHOe NepeKITioYeHne pexuma
paboThbl.

Py4yHou pexum paboTbl. [lepexon Ha aBTOMaTMHYECKUN PEXUM paboTbl

Py4yHou pexum e B pyyHOoM pexume paboTbl onepatop C NepefgHel NaHenuM C Momollbio knasBuw [A]
pa6oTbl “6onbwe” un [Y] “meHble”, ynpaensieT Bbixogom MU perynsTtopa, Tem cambiM chopMupyeT

3HaYeHne ynpasnsoLEero BO34eNCTBUS, NogaBaeMoe Ha UCMOMHUTENbHBIN MeXaHU3M.
e VlHavkaTtop PYY Ha nepeaHen naHenu cBetuTcs.

C)
e [Ing nepexofja B aBTOMATUYECKWMN PEXUM YMpaBneHUsA Perynstop AOJMKEH HaxoaWTbCs B
pexume cmamuyeckol uHOuKayuu, Ha HeobXoOAMMOM KaHarne.
e [Ina nepexoa B aBTOMAaTUYECKUI PEXMM ynpaBreHus Heobxoanmo HaxaTtb knasuwy [P/A]

<= [P/A] Ha nepegHel naHenu perynaropa.

PYY e VHankaTtop PYY Ha nepefgHeln naHenu HaynmHaeT muratb, €Crv onepaTop Haxan KnasuLly
[¢] B npouecce muranua unHamkatopa PYY (npubnuautensHo 3-4 cekyHabl) — npovsonget

= [&] ¢ukcauyuss 8blbpaHHO20 pexuma W perynatop nepengetr B pPeXMM aBTOMaTUYeCKOro

PYyY ynpaBrnenvs, uHgukatop PYY noracHeTr — uyto OygeT B panbHedweMm ykasbiBaTb Ha

aBTOMATUYECKUIA PEXUM PaboThI.
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YpoeeHb e Ecnu onepatop He nodmeepxdaem CBOVMX OelCTBU HaxaTvem knasuwmn [¢'], nubo

3awumsl onepaTop OCYLLEeCTBWU/I Nepexosd Ha ApYrol kaHam perynupoBaHusl, TO AaHHble OelcTBus
onepaTopa BOCMPUHUMAOTCS Kak HEBEPHOE AeNCTBME UMK CllyYalHOe NepekntodeHe pexmma
paboThbl.

4.5.3 N3ameHeHMne 3Ha4YeHUA 3aA4aHHON TOUYKU PErynAaTopoB

Mpn BkntodeHun perynatopa MTP-8H ycrtaHaenuBaetcsa pexum PABOTA. Ha auncnnenn NMAPAMETP
BbIBOOUTCS 3HAYEHME N3MEePSIEMON BENMUYMHBI BbIOpAHHOrO KaHana perynupoBaHus.

Ons kaxgoro KaHana perynMpoBaHuMs B OTAENbHOCTM MMEETCA BHYTPEHHSIA 3aJaHHas TouKa,
ucnonb3yemasi Tofbko B aBTOMaTUYECKOM PEXMME YNpaBrieHns, HO U3MEHSTb €€ BO3MOXHO KaK B PyYHOM, Tak U B
aBToMaTtumyeckom pexume. [laHHasa 3agaHHas TOUKa yCTaHaBMNMBaeTCsl NONb3oBaTenemM n ncnonb3dyetca npu paborte
perynsaTopos.

3apaHHas Touka M3MeHseTcs ¢ nepefHen naHenu perynaropa. Mpu Haxatuu knasuwmn [3aBpa] Ha aucnnen
MAPAMETP BbiBOANTCA 3Ha4YeHWe 3afaHHOW TOYKM, TOro >Xe KaHana. 3HayeHue 3adaHHOW TOYKU SABMNsSeTCs
3arnomMuHaeMbiM 3HadeHueM. [locne BKIYEHUS NUTaHUSA perynaTop HaunHaeT paboTy C TeM 3Ha4YeHueMm 3ajaHHOMN
TOYKW, KOTOPOE ObINIO HA MOMEHT OTKITIOYEHUS.

Onepauvwl No U3MEHEHMNIO 3Ha4YeHUsA 3aJaHHON TOUYKH perynsaTtopa

e C nomoubio knasuw [NekHT] unu [Nekn!] BbIGpaTth KOHTYp, B KOTOpOM Heobxoaumo
N3MEHNTb 3aaHHYH0 TOYKY.

@ [NekHT] e /I3ameHeHve 3a4aHHON TOYKN BO3MOXHO Kak B PY4YHOM, Tak U B aBTOMaTU4ECKOM pexume
@ [NekHy] ynpaBneHns KOHTYPOM perynmpoBaHus - cMm. pasgen 4.8.2.
3B o [1n9 n3aMeHeHus 3Ha4YeHUs 3aaHHON TOYKN Heobxoaumo HaxaTb knasuwy [3aBAa].

e Ha nepegHelt naHenu [omkeH 3acBeTUTbCcs wmHauvkatop 3BA M HauvHaeT muratb

< [3aBa] nugukatop NMAPAMETP, Ha koTOpbIi BbIBOOUTCS 3HA4YeHWe 3afaHHOW Touku. Ha gaHHOM
aTtane npu ceeTawemca uHgmkatope 3BA u murarowem gucnnee NMAPAMETP Bo3MOXHO
N3MEHEHNe 3HaYEeHUs 3a4aHHON TOYKM.

e C nepepgHern naHenu ¢ nomoubio knasuw [A] “Gonbwe” n [V] “meHblue”, ycTaHOBUTL
HeobxoOMMOe 3HayeHWe 3a4aHHOW TOYKW, WHAULMPYEMOW Ha Muralowem Aaucnnee
NAPAMETP.

e Ecnu onepaTop Haxan knasuwy [¢'] B npouecce cBeuyeHus uHankaTopa 3B v muraHus

= [A] ancnnes MAPAMETP (npubnusutenbHo 3-4 CekyHAbl) — perynatop nepevaeT Ha pexvm
= [V] ynpaBreHus ¢ HOBbIM 3HAYeHNEeM 3a4aHHOMN TOYKU.

= [¢] e Nuankatop 3B[M noracHet, a gucnnen NMAPAMETP nepectaHeT muraTb M nepengeT B
NAPAMETP PEXUM CTaTUYECKON MHAMKALMU NapameTpa BbIGPaHHOTO kaHana perynmpoBaHus.

eee Ecnu onepatop He nodmeepxdaem CBOUX OEACTBUM HaxaTvem knasuium [¢] B

3B npouecce muranust gucnness MAPAMETP v cBeyeHus nignkatopa 3B[ (npubnuantensHo 3-

4 cekyHabl), TGO onepaTop OCYLLECTBUM NEPEXo Ha ApYrov KaHamn U3MepeHusi, TO AaHHble

OencTBMA onepaTopa BOCNPUMHNMAlOTCH Kak HEBEPHOE AENCTBUE UMK CryYyaHoe N3MeHeHne

YpoeeHb 3HayeHus. [Oucnnern NMAPAMETP nepectaHeTr murate un uHgukatop 3B[ noracHet, a
3awjumel perynaTtop BepHeTcsi B paboTy C NPeXHUM 3HaYeHUeM 3aaHHOW TOYKM.

OnepaTUBHbIN NPOCMOTP 3HaYeHUA 3aaHHOW TOUYKMU perynsaropa

@ [3aBa] e [Ins onepaTMBHOrO MNPOCMOTPa Ha BbIOpPAHHOM KaHane 3HayeHusl 3aJaHHOM TOYKU
HeobXxoaMMO HaxaTb knasuwy [3aBa).

e Ha nepegHelt naHenu [OMmkeH 3acBeTUTbCcs wHavkatop 3BA »n HauvHaeTr wmuratb
nHankatop MAPAMETP, Ha KOTOpPbI BbIBOOUTCS 3HAYEHUE 3a4aHHON TOYKM.

e [locne npocMoTpa 3HayeHMs 3afaHHOM TOoukM, And Bo3BpaTa B pexum PABOTA,
< [3aBn] Heo6X0aMMO NOBTOPHO HaXaTb knasuuly [3aBa].

4.5.4 NameHeHMe ynpaBnsioLwero BO3AeMCTBUA perynsaropa

o C nomouibto knasuw [NekHT] unn [Neku!] BbIGpaTh KOHTYP perynmupoBaHusi, B KOTOPOM
HeobxoAMMO U3MeHUTb ynpaBnsioLlee Bo3gencTBme.

@ [NekuT] ® YCTaHOBUTb PEXMM PYYHOrO yrnpaBneHns Ha BbIOpaHHOM KOHType perynmpoBaHuWs — CM.
& [NQKHi«] pasgen 4.8.2. lomkeH 3acBeTuTbCca nHankatop PYY Ha nepeaHei naHenw.
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PYY e B pyyHOM pexmme paboTbl onepaTop C NepegHel MaHenu ¢ nomolbio knasBuw [A]

@ “Oonble”, [ V] “MeHblue” uameHsiem 3Ha4YeHue ebixoda BblibpaHHoro MWL perynatopa, Tem
cambiM OpMUPYET yMpaBnsiollee BO3AEUCTBUE, MOLABAEMOE Ha WCMONHUTENBHBIN

<= [A] MEXaHU3M.

= [V]
e CocTtosiHne BbIxoga (BKMWYEH WAM  OTKIIOYEH) 2-X MO3ULMOHHOIO perynsaTopa
oTobpaxaetca Ha 1-m nHamkatope aucnness KAHAJ, Ha 2-m nHgukaTtope aucnnes KAHAN
yka3blBaeTcsi COOCTBEHHO HOMEP KOHTypa, Hanpuvep:

KAHAI

IZI lMpumep 1. KoHTYp 2. BbIXxOA OTKIHOYEH.

KAHARN

lMpumep 2. KoHTyp 2. Bbixoa BKIIHOYEH.

4.6 Pexxnm KoHcUrypaumm n Hactpoek

C nomoLblo 3TOT0 pexuma BBOAAT MapameTpbl perynatopa (napameTpbl CUrHanusauum OTKIIOHEHWN,
napameTpbl 3a4aHna Tuna gaTyvka, TMna ynpasreHus, napameTpbl ceTeBoro obMmeHa, napameTpbl kanmbpoBsku, a
TakKe pexum 3anucy napameTpos, v T.4.). [NapameTpbl pasgeneHsl No rpynnam, Kaxgas U3 KOTOpbIX HasbiBaeTcs
"ypoBeHb". Kaxagoe 3agaHHoe 3Ha4yeHue (3neMeHT HaCTPOMKM) B 3TUX YPOBHSAX Ha3blBaeTCs "nmapamMeTpom”.

MapameTpbl, ncnons3dyemble B perynaropax MTP-8H, crpynnuposaHbl B 16 ypoBHeW 1 npedcTaBneHbl Ha
anarpamMme — CM. pUCYHOK 4.1. MHAavKaumsa 3HadeHns napaMeTpoB KOHMurypauum u Mx HOMEPOB ykasaHbl Ha
pucyHke 4.2.

Bbi30B pexxmma koHUrypauum n HacTpoek ocyuiectensaetcs u3 pexuma PABOTA anuteneHeiM, 6onee 3-x
CEeKYH[I, HaXKaTeMm Knasmim [ ¥].
MNocne atoro Ha aucnnen KAHAI BbiBogsatca cumsonbl "PS", Ha aucnnen NMAPAMETP BbiBoautCcs
3HayeHue: «0000». C nomoLbto knaeuww A 1 ¥ BBecTy naponb = 0002 1 KpaTKkoBpeMeHHO HaxaTb knasumwy [¢].
BHUMAHMUE!
Ecnu naponb BBeAeH He BEPHO — UHAMKATOP nepenaeT B pexum PABOTA.
Ecnu naponb BBeAeH BEPHO - TO nHaukatop nepengeT B pexum KOHOUTIYPALIVN.

Pexum KoHUrypaumm oTnuyaeTca OT pexuma WHAMKauMM TeM, 4YTO B [aHHOM pexume Homepa
napameTpoB Ha aucnnee KAHAJT nnu ux sHayeHnsa Ha gncnnee NMAPAMETP BbIBOOATCS B MU2arWeEM PEXMME.

BHUMAHMUE !!!

OnutenbHbiM, Gonee 3-X CekyHA, HaXaTWeM KnaBuwK [f¥] MOXHO, €Cnu HYXHO, BbITW W3 pexuma
peaakTMpoBaHusa KOHdUrypaumm n Hactpoek. Bbixoa u3 ypoBHsi KOHGWrypaumm M HacTpoek Bcerga nepeBoauT
npmbop B peXunM CTaTM4eCcKon MHANKaLumM ¢ nepeBodoMm ero Ha 1-i kaHan.
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PucyHok 4.1 - Quagpamma yposHel KOHguaypayuu U Hacmpoek
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KAHAN NMAPAMETP
Homep ypoBHs - —
1 71 ] 11 e
11Z _ ILI L 1y

CokpaliueHHoe
Ha3BaHWe YPOBHA

PucyHok 4.2 - MHOuKkayusi HoMepa ypOosHsl U €20 Ha38aHuUsi

KAHAN NAPAMETP

Homep napameTpa
(napametp 18)
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3HauyeHue napameTpa

Homep kaHana

1 2 3 45 6 7 8
~0000000

PUCyHOK 4.3 - VIHOuKayusi 3Ha4eHusi HOMepa KaHaria, HoMepa napamempa u e20 3Ha4yeHus

(2-i1 Kaan) e

4.6.1 KoHdurypmpoBaHue npubopa

Homep kaHana, KoTopbii HEO6XO0OUMO KOH(UryprupoBaTh, BbiGUpaeTcs KnaBuLLamm [NekHT] - [Nekul] u
BbICBETNHAETCA Ha MHauKaTopax 1-8.

[ns BoiGopa ypoBHSA NapaMeTpoB C MOMOLLbIO KraBull A U ¥ BBECTU HYXHbI YPOBEHb 1 KDAaTKOBPEMEHHO
HaxaTb knaeuwy [¢] — BBOA.

YT0Obl M3MEHWUTb 3HA4YeHUs napameTpoB, Nonb3yhTechk knasuwamu [A] wnm [V], a 3aTeM HaxmuTe
knaeuwy [¢']. B pesynbTaTte HacTpolika GyaeT 3adukcupoBaHa.

Heo6Xx0aAMMO NOMHUTb, YTO (PUKCaLMS M3MEHEHUI NPOUCXOAUT TOMbKO Mo knasuwe [¢].

Mpu nepexoae Ha APYron YpoBEHb C MOMOLLBIO KMaBuwy [ ¥] napameTtp, M3mMeHeHHbIN [0 nepexoda 6e3
HaxaTus knasuwm [¢'], He pukcupyemcs.

4.6.2 3anncb NnapaMeTpoB B 3HEProHe3aBUCUMYHO NaMATb

3annck NapameTpoB B SHEPTOHE3ABMCUMYIO NaMSATb MPou38oduUmMcs criegyoLmnm obpasom:

1) npon3BecT MoguduKaLmio BCeX HEOGX0ANMbIX MapaMeTpoB.

2) ycTaHOBWTb 3Ha4YeHne napameTtpa 16.01 = 0001.

3) Haxatb knaeuwy [¢']. Ha aucnnee NAPAMETP nosiesitca cumeonbl "sAuE" — 3anuce.

4) nocne ykasaHHbIX onepauun OydeT npov3BedeHa 3anucb BCEX MOAMMULMPOBAHHbLIX MapameTpoB B
3HEeproHesaBMCUMY NamsaTb. [ocne npoBeaeHus 3anucu napameTpoB Npubop nepenaet B pexum PABOTA. Mocne
3anucu napameTp 16.01 aBTomaTnyecku yctaHaesnusaetcs B 0000.

4.6.3 3arpy3ka napameTpoB

lMocne coxpaHeHWs1 Monb3oBaTENbCKUX MapameTpoB Ha YpPOBHE KOHdurypauum 16, ecTb BO3MOXHOCTb
BEPHYTbCS K COXPaHEHHbIM HacTpovkam M KannbpoBo4YHbIM KoadcpuumeHTam Ha ypoBHe 16.01. Takke Bcerga
MOXHO BO3BPaTUTLCH K HACTpPOWKaM perynsitopa, 3anvMcaHHbIM Ha nNpeanpusaTumn-u3rotoBUTene, ¢ BO3BPALLEHNEM K
nepBoHa4anbHON kKannMbpoBKe aHanoroBbiX BXOAOB U BbIXOL0B.

3arpyska nonb3oBaTeNbCKMX HACTPOEK U KannMbpoBOYHbIX KO3 UUNEHTOB rpou3sodumcsi B napameTpe
17.01 (17.01 = 0001 — 3arpy3ka Nonb30BaTENbCKNX HACTPOEK).

3arpyska 3aBOACKMX HACTPOeK U KanuMbpOBOYHbLIX KO3I(UUMEHTOB rpou3sodumcsi B napametpe 17.02
(17.02 = 0001 — 3arpy3ka 3aBOACKMX HACTPOEK).

4.6.2 HasHayeHune ypoBHeW KoHdbuUrypauum

Tabnuua 4.1 - Indukayusi Homepa ypOB8HsI KOHghuaypayuu

y;l,%“gi_'loﬂ Ha3sHauyeHue YPOBHA UHankauusa
01 BBog naponsi gns Bxoga Ha ypoHu 02-15 P 5
02 HacTpovika napameTpoB perynsatopoB kaHanos 1-8 P | C’
03 HacTtpovika napameTpoB aHanorosbix Bxofos Al1 — Al8 H I
04 HacTporika gyHKUumMoHaneHoro 6noka ’: L [
05 HacTpolika napameTpoB aHanorosbix Bbixogos AO1 — AO4 H 0 t
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[MpodomkeHue mabnuybl 4.1 - UHOUKayusi Homepa ypos8Hs KOHghuaypayuu

06 HacTpolika napameTpoB guckpeTHbIX Bbixogos DO1 — DO8 ,' d 0 (:
07 HacTpolika napameTpoB guckpeTHbIX BbixogoB DO9 — DO16 E d 0 t
08 HacTpolika napameTpoB gUcKpeTHbIX BbixogoB DO17 — DO24 3 D’ 0 ,‘:
- I~ |
09 HacTpoiika napameTpoB KOHTYPOB yrpaBneHus L t L
| =
10 ABcumccbl OnopHbIX ToYek NHeapusaumm  (X) L Ar
1" OpanHaThl ONopHbIX ToYeKk NMHeapusaumn  (Y) I,_ ar b’
12 Kannbposka aHanorosbix Bxogos Al1 — Al8 E H “_ ]
i
13 Koppekuust aHanoroeblx Bxogos Al1 — Al8 L Oor
I |
14 Kanunbposka aHanoroebix Bbixogos AO1 — AO4 H LD
15 O6wwme napameTpsl S
16 CoxpaHeHve napameTpoB 5 H L E
17 3arpy3ka napameTpoB "_ 0 H d

B panbHelilem no TeKCTy pykOBOACTBA MO 3KCnfyaTauuu MAET CCbiflka Ha napameTp u3 Tabnuubl napameTpoB
Perynsatopa B Buge XX.YY (Hanpumep 11.01), rae XX — Homep YPOBHA, a YY — Homep napameTtpa (CMOTpU pUCYHOK 4.3 — HOMep
YPOBHSI U PUCYHOK 4.4 — HOMep napameTpa).

4.7 MNopanoKk HaCTPOMKKN aHaArNoroBbIX BXOAOB M aHANIOroBoro Bbixoga
4.7.1 TopAAoK HACTPOMKM aHaNoroBbIX BXO4OB

Mpun HacTpoiKe 1 NepecTpoike C OAHOMO TUMa BXOLHOIO CUrHana Ha Opyrom Tun, Heo6Xo4MMO NPUBECTU B

COOTBETCTBME CcregylLee:

- NapamMeTpbl MEHIO KOHd)VIpraLI,VIVI, oTBeYvarLlime Tmny BXOAHOro curHana — CM. npunoXxeHune r,

- MONOXEeHNS NepeMblYeK Ha nnarte npoweccopa (yCcTaHOBNEHHOW BHYTPU perynstopa) — CM. pUCyHokK 4.5.

Tunbl BXOAHBLIX CUTHAmMOB, U MOMOXEHWsI NepeMbIvek NpuBeaeHbl B Tabnuue 4.4.

Tabnuua 4.4 — lNonoxeHue rnepemMbi4exk ons YCmMaHOB8KU muria aHalsio208bIX 8x0008

MapameTtp
TUn BXOAHOrO CUrHana MEHIO MonoxeHne nepemblYeK Ha NrnaTe yHMBepcanbHbIX
BxoAoB (puc.4.6)
KOHcurypauum
0-5 mA RBx=200 Om 3. 00 = 0000 JP1..8[1-2], [7-8] | JP10[1-2] JP9 [1-2]
0-20 MA, RBx=49.9 Om 3. 00 = 0000 JP1..8[1-2], [5-6] | JP10[1-2] JP9 [1-2]
4-20 mA, RBx=49.9 Om 3. 00 = 0000 JP1..8[1-2], [5-6] | JP10[1-2] JP9 [1-2]
0-10B, RBx=20 kOm 3. 00 = 0000 JP1..8 [2-4], [65-7] | JP10[1-2] JP9 [1-2]
0-75 mB 3. 00 = 0000 JP1..8 [1-2], [6-7] | JP10[5-6], [7-8] | JP9 [1-2]
0-1B 3. 00 = 0000 JP1..8 [1-2], [5-7] | JP10 [1-2] JP9 [1-2]
TCM 50M 3. 00 = 0002 JP1..8[1-2], [5-7] | JP10 [3-4] -
TCM 100M 3. 00 = 0003 JP1..8[1-2], [6-7] | JP10 [3-4] -
TCM rp.23 3. 00 = 0004 JP1..8 [1-2], [6-7] | JP10 [3-4] -
TCI 50r1, Pt50 3. 00 = 0005 JP1..8[1-2], [5-7] | JP10 [3-4] -
TCI 10001, Pt100 3. 00 = 0006 JP1..8[1-2], [5-7] | JP10 [3-4] -
TCIM rp.21 3. 00 = 0007 JP1..8 [1-2], [5-7] | JP10 [3-4] ---
TXKK (J) 3.00=0010 JP1..8[1-2], [6-7] | JP10 [5-6] JP9 [1-2]
TXK (L) 3. 00 = 0011 JP1..8[1-2], [5-7] | JP10 [5-6] JP9 [1-2]
TXKH (E) 3.00=0012 JP1..8[1-2], [5-7] | JP10 [5-6] JP9 [1-2]
TXA (K) 3.00=0013 JP1..8[1-2], [5-7] | JP10 [5-6] JP9 [1-2]
TMNr10 (S) 3.00=0014 JP1..8[1-2], [6-7] | JP10 [7-8] JP9 [1-2]
TMNP (B) 3.00=0015 JP1..8 [1-2], [6-7] | JP10 [7-8] JP9 [1-2]
TBP-1 (A-1) 3. 00 = 0016 JP1..8 [1-2], [5-7] | JP10 [5-6] JP9 [1-2]
MpumeyvaHums.

1. MonoxeHne nepemMbidek Onda HaCTpOI7IKVI aHanoroebiX BXOAOB AOJIDKHO COOTBETCTBOBATb MOJIOXKEHUIO
nepemMblideKk Ha aHanoroBoM BxOo4e Ha nmaTte npoueccopa, a Takke COOTBeTCTBOBaTb HOMepy napamMeTpa MeHKo

KOHpurypauum aHanoroBoro Bxofa, OTBevaroLlero 3a TMn BXO4HOro curHana.
2. CmeLleHne BxogHoro curHana 4-20MA ycTtaHaBnvMBaeTCcs NporpaMMHo.
3. XapakTepucTuku TMNOB BXOAHbIX CUrHaNoB npveedeHsbl B pasgene 1.
4. MNopsaok KannbpoBKKN BXOOHbLIX aHaNoroBblX CUrHanoB npveedeH B pasgene 5.
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PucyHok 4.5 — NonoxeHue nepemblHek Ha riiame 8xo008

4.7.2 TlopAAOK HACTPOMKKU aHarNoroBbiX BbIXOA40B

AHanoroBbii Bbixog, MTP-8H saBnsfeTca akTMBHbIM, MO3TOMY AN €ro nNuTaHus He TpebyeTcs BHELUHWUN
WCTOYHWK MOCTOSIHHOIO TOKA.

AHanoroBbIN BbIXO rarbBaHUYECKN U30NMPOBaH OT ApPYruX Lienen perynaTtopa.

Tabnuuya 4.5 — lNonoxeHue rnepemMbi4eK Ha niname ripouyeccopa ans YyCMaHOBKU mura aHasioecoeoco 8bIXOOHO20 cuzHana

Twun BbIXOAHOrO cUrHana [NonoxeHne nepemblykn JP11 Ha nnaTte npoueccopa
Ot 0 MA o 5 MA [2-4], [7-8]
Ot 0 (4) WA go 20 MA [2-4], [5-6]
OT0Bpo10B [1-2], [3-4]

B perynatope MTP-8H umeeTca BO3MOXHOCTb MOAKMOYATb OAMH AaTyMk TepmonpeobpasoBaTtens
COMPOTUBNEHNSA flapasiie/ibHo K ABYM W Gonee Bxodam. HacTpavBas BbIXxOAHbIE YCTPOMCTBA Ha PasfnnyHyto NOrMKy
paboTbl (M rMCTEPE3NC) MOXKHO NONy4nTb Bonee CrnoXxHble MO CBOEW CTPYKTYPE CUCTEMBbI PErynnpoBaHus.

Hanpumep:

® TPEXMO3NLMOHHbIE PETYNATOPHI,

® [BYXMO3NLMOHHbIE PErynsATopbl ynpaBneHus ABYMS HarpeBaTensmu, oauH 6Gonee MOLWHbIA — And
CKOPOCTHOrO HarpeBsa, APYro — MeHee MOLLHbIV AN NaBHOro NOAAEPXKaHNA TemnepaTypbl 06bekTa,

® [1BYXNO3ULIMOHHbIE PErynsaTopbl yNpaBneHns BeHTUnATopom (oxnagmtenem) n TOHom (HarpesaTtenem) —
nogaepXXaHne MUKpoKnumara, KOHAMLMOHNpoBaHue (bonee BbICTPOe U kKa4eCTBEHHOE perynmpoBaHue).
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5 KannbpoBka n npoBepkKa perynartopa

KannbpoBka perynatopa ocyliecTBnsieTcs:
e Ha 3aBoge-n3rotoBuTene npu Bbinycke perynaropa
e [lonb3oBaTtenem:

- Npn CMeHe Tuna aaT4yuka,

- Npu 3aMeHe gat4yunka.

5.1 KanubpoBka aHanoroBbIX BXO40B

Mepen Hayanom kanMbpoBkM HeobxoauMO noAroToBaTh perynstop. MogrotoBka cocTon 3 ABYX €TOMOB:
1. B pexume KoHcurypauum B ypoBHe HacTponku aHanoroBbix BxogoB(AIN) BeiGepeT Heobxoanmon Tmn
WwKanbl curHana. YcraHoBuTe napameTpbl cooTBeTcTBytowme (ana curHanos 0002-0007 n 0010-0016 atm
napameTpbl YCTaHaBMNAKOTCS aBTOMaTUYECKN):
- Tuny aHanorosoro Bxoaa [3.00]
- NMonoxeHve geummaneHoro pasgenutens [3.03]
- HwxHuin npepen pasmaxa wkansi [3.01]
- BepxHun npegen pasmaxa wkansi [3.02]
2. YcTaHOBNEHNSt COOTBETCTBYHOLLMX NEpeMbIYEK Ha nnarte Bxodos (cMm. p. 4.10.1)
lMocne noaroToBkK perynstopa NpovM3BoAUM onepauuio KanmbpoBku BbIOpaHHOrO Tuna curHana.

5.1.1 NMopspok KanMbpoBKN YHU(PULIMPOBaHHbIX BXOAOB

1) B pexume koHcurypauum ycrtaHosute napametp 12.00 "KanubpoBka HayanbHOro 3HaveHus Lukanbl
aHanoroBoro Bxogda 1". lNogkntounte K aHanoroBoMmy Bxoay Al1 perynatopa MTP-8H o6pasuoBbii MCTOYHMK
MOCTOSHHOIO TOKa W yCTaHOBMTE BENWYMHY curHana pasHyio 0 MA (unm 4 MA) B 3aBMCMMOCTM OT UCMOSIHEHUS
KaHana, cooTseTcTBytoLyto 0% AmanasoHa.

Bo3amoxHbl ABa BapnaHTa KanmbpoBKu:

- pyyHas kanubpoBka ocyllecTBnseTcs, Haxumas knasuwu [A] wnm [V] ycTaHoBuTe Ha awucnnee
MAPAMETP 3HaueHue Al B TexHUYecKUx eguHuuax, cootsetcTeyollee 0%. Haxatb knasuwy [¢'].

- asmomamuyeckasi yctaHoBuTe napametp 12.00. Haxmute knaeuwy [&']. 3HaueHus BbiBOgUMOE Ha
ancnnen «MAPAMETP» HayHeT muratb. [Npyn HaxaTtum knaesuwin [O] BKIIOYAETCA aBTOMaTuyeckas kannbposka
Hyns, YTO conpoBoXAaeTcs MuraHwem napameTpa uHgukatopos “MIN” “MAX”. Mpu muraHum mHgukatopos “MIN”
“MAX” HyXHO nopaTb Ha BXOA CUrHan KOTOPbIA COOTBETCTBYET PEKOMEHOOBaHHOMY Hadany Lkansl (cM.p. 5.2) u
HaxaTb knasuwy [¢]. KoadpduumeHT kanubpoBkK Hyns PUKCMPYeTCS aBTOMAaTUYECKU.

2) YcraHoBuTb napameTtp 12.01 "KanubpoBka KOHEYHOrO 3HayYeHWs LKanbl aHanoroBoro Bxoga 1"
YcTaHoBUTE BENWYUHY CcurHamna paBHyto 5 MA (unm 20 MA) B 3aBMCMMOCTM OT WCMOMHEHWs KaHana,
cootBeTcTBytoLyto 100% ananasoHa.

Haxunmas knasuwu [A] unu [ V] yctaHoBuTe Ha gucnnee NAPAMETP 3HayeHue B TeXHUYECKMX eauHnLaX,
cooteTcTBytowee 100%. HaxaTb knasuwy [¢'].

ABTOMaTMyecKas kanmbpoBka NPOU3BOANTCA aHANOMMYHO M.2., C yCTAHOBUBLLUMMCSI KOHEYHBIM 3HAYEHUEM.

3) Ansa 6onee TouHOM KanUMBpPOBKK kaHana noBTopuTe onepaumnio 1 n 2 HeCKonbKo pas.

4) Haxatvem knasuwm [U] BepHyTCS B MEHIO KOH(Mrypauuu perynstopa M MNpousBecTy 3anuchb
napameTpoB kanubposku (cm. pasgen 4.9.5), B NpoTMBHOM crnyyae BBeAeHHas MHdopmaums He ByaeT coxpaHeHa
Npw OTKINIOYEHUN NUTaHUS perynsaTopa.

5.1.2 NMpumep kanubpoBku Bxoaa 1 gna Tuna aatymka 0005 TCM 500, W100=1,391 (MTP-8H):

1) YcraHoBuTe nepemblukM Ha nnate BxogoB (cMm. p. 4.10.1). B pexvume KoHurypauum yctaHoBute
napameTp 3.01 "Kog Tvna gatumka", COOTBETCTBYIOLLMIA TUMY MNOAKIHOYAEMOro AaTyumka.

Hanpumep, BbiOpaH koag Tuna gatyumka 0005, yto cootBetcTByeT Tuny gatumka: TCI 5001, Wqg0=1,391
(ocHOBHOE 3Ha4eHuWe) ¢ Avana3oHoM M3MepsieMbix TemnepaTyp oT -50°C go +650°C 1 ¢ guana3oHoOM naMepsieMbIX
conpoTtuenennii ot 40,00 Om go 166,6150m.

2) MopkntounTe MarasuH conpotmeneHnii MCP-63 (MCP-60M nnu aHanornyHeln npubop ¢ aHanormyHbIMm
XapakTepucTVkamMmn He XyXe YyKasaHHbIX) K Bxody 1 BMeECTO MOAknyaemMoro gatyvka TepmonpeobpasoBaTtens
COMNPOTMBIIEHUS COMNMACHO CXEME BHELLHUX COeAUHEHWI (CM. NpunoxeHue b).

3) Ha marasvHe conpoTMBNEHUIA YCTAHOBUTbL 3HAYEHWE COMPOTUBMEHWUS Ansi BbIOpaHHOro Tuna gartyvka
40,00 Om, cooTBeTCTBYylOLLEE HayanbHOMY 3HadeHuo npu kanubposke. Cm. Tabnuuy 5.2.2 pekomeHOyembix
HayanbHbIX Y KOHEYHbIX 3HAYE€HWI CONPOTMBIEHNI NpU KanubpoBske.

4) B pexvme koHcurypauum yctaHoBute napametp 12.00 "KanubpoBka HayanbHOro 3HavyeHus Lukanbl
Bxoga 1". Haxumas knaBuwm [A] vnm [V] yctaHoBute Ha gucnnee MAPAMETP 3HadveHve, COOTBETCTBylOLLEE
TeMnepaTtype Ha4yana Lkanbl npu kanuépoeke "-050.0°C". HaxaTb knasuwy [¢].

5) YctaHoBuTh napameTp 12.01 "KanubpoBka KOHEYHOro 3Ha4eHus Wwkansl Bxoga 1".

6) Ha marasnHe cOnNpOTUBIEHUIA YCTAHOBUTL KOHEYHOE 3HA4YEHME COMPOTUMBIEHUS MpU Kanubposke Ans
BblbpaHHoro Tuna gatynka 166.615 Om. Cm. Tabnuuy 5.2.2 pekomMeHOyeMbIX HavamnbHbIX U KOHEYHbIX 3HAYEeHWN
CONPOTUBIEHNI MPY KanMbpOBKe.

7) Haxvmas knasnwu [A] wnn [ V] yctanoBuTte Ha gucnnee NMAPAMETP 3HauyeHune, cooTBeTCTBYylOLLEE
KOHUY Wwkasbl npu kanubposke "650.0°C". Haxatb knasuwy [¢].
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8) Ansa 6onee ToyHOM KanUMBPOBKK kaHarna NOBTOPMTE OnepaLn HECKOIbKO pa3.

9) ABTOMaTM4ecKkas kannbpoBKa HayarbHOTO U KOHEYHOro 3HA4YeHUS LuKarnbl NMPOM3BOAUTCS aHanorM4yHo
n.2. KanMBpPOBKN YHUPULMPOBAHHBIX BXOOB.

Heobxodumo nomMHUMb, 4TO Nocne NpoBeAeHNs KannbpoBKkn HEO6X0AMMO NPOU3BECTM 3anNncCb NapameTpoB
(koadpprLMEeHTOB KannbpoBKM) B IHEPrOHE3aBMCHMMYIO NaMsTb, B NPOTMBHOM Clyvae BBeAeHHasi MHpopMaLums He
OypneT coxpaHeHa nNpu OTKINIOYEHUM NUTaHUSA perynsaTtopa.

5.1.3 Kanu6poBka aHanoroBoro BxoAa Ansi TepMo3JieKTpU4eckux npeobpasosarenen

[ns TepMonap npu KanubpoBke yCTaHOBUTb TN Tepmonapbl. K knemmam kanvbprpyemoro aHanoroBoro
BXOZa NogkounTb KannbpaTtop HanpsbkeHus, HanpuMep auddepeHumanbHbIn BonbTMeTp B1-12 unu aHanormyHbIn
npubop C aHanormyHblMu xapaktepuctvkamu. [anee kanubpoBaTb KaHanm aHanorM4Ho TepMomeTpam
COMPOTMBIEHUSA, YCTaHaBMMBas HayanbHble W KOHEYHble 3HAYEHUS HaMpPsXeHWN, KOTOpble COOTBETCTBYIOT
HayanbHOMY U KOHEYHOMY 3HAYEHMIO LLKarnbl BbibpaHHOM Tepmonapsl (CM. Tabnvuy 5.2.3).

MpumevaHne: ABTOMaTuyeckas KOppekums XOnogHoro cnas AomxkHa ObiTb oTknodeHa 03.07=0000.
3HayeHve TemnepaTypbl B peXxnuMe py4yHou Koppekumm yctaHoBuTb Ha yposHe 03.08=000,0.

5.1.4 Koppekuusi nokasaHMi gaTynmka TepMOKOMNeHcaumum

JaTtymk TepmokomMneHcaummn (Bxog TemnepaTypHOr KOMMEHcaUmMn X0noAHOro cnas tTepmonap) yCTaHOBMEH
Ha TbINbHOW CTOPOHE perynsTopa.

C nomoubto napameTtpa SYS.07 cmellaoTcs 3HaveHus1, nonyvaemble oT gatymka TKXC. B gaHHOM meHio
undpoBoOV AMCNIEN NokasbiBaeT 3Ha4YeHne TemnepaTyphbl, NOfyYeHHOe OT AaTyuka, KOTopoe npu HeobxoaumocTu
MO>HO OTKOPPEKTMPOBAaTb C MOMOLLbHO KIaBULL NporpammupoBaHns A V.

Hanpumep, ecnn Temnepatypa uamepsiemon cpegu 40,5°C, a perynstop nokasbiBaeT 41,8°C, TO
HeobxoamMMo 3anTn B NyHKT MeHio SYS.07 n knasuwen [V] ymeHbWWTb 3HaYeHus Temnepatypsl ¢ 41,8 go 40,5.
HaxaTb knasuwy noarsepxaeHus [¢] n coxpaHnTb nameHeHus (cMm. pasgen 4.9.5).

5.1.5 Koppekuus aHanorosoro BXog4HoOro cCurHanos

Ecnn npy HeoGXoAMMOCTM HaM HYXXHO CKOpPPEKTMpOoBaTb BXOAHOW CWUrHanm HeobxoAMMO MCrnonb3oBaTb
cnegywwme nyHktel MeHio Cor. [lapameTtp Cor.00 gaeT BO3MOXHOCTb KOPPEKTMPOBATb CaMOW CurHan, a B
napameTtpe Cor.01 BBOAMTCA 3HauveHWe KoacpduumeHta koppekuun. MNMpu cmeHe napameTtpa Cor.00 Ha akpaHe
UHOMUMpYeTCca 3HaveHne PV=PV+A. lpu cmeHe napametpa Cor.01 Ha 3kpaHe vHOUUMPYETCS 3HayeHue A
(CMeLLleHe BXOLQHOro curHana).

Hanpumep, ecnv ypoBeHb XMAKOCTU B eMKOCTU 9,5 METPOB NO nokasaHusM perynsatopa, a MepTBas 30Ha
crtaHoBuTb 20 cm, TO 3agaem 3HadeHue napameTtpa Cor.01=00,20. Ha gucnnee GyaeT nHAMLMPOBATLCA 3HAYEHME
9,7M, KOTOPOE COOTBETCTBYET NPAaBUITbHOMY YPOBHIO.

5.2 Tunbl [AaTYMKOB U peKkomMmeHayemMble npegenbl KaﬂMGpOBKM

Tabnuuya 5.2.1 — Tunbl MoKo8bix 0am4Yuko8 U pekomeHOyeMbie npedersisl Kanubposku

Kon Tun BXxogHoro PekomeHayeMbI Anana3oH Mpumeyanme
BXona aHanoroBoro curHana KanMbpoBKN BXOAOB
O1 0 MA oo 5 MA Cwm. 3aMeyaHnsa NpMBEAEHHbIE HUXE
Ot 0 mA oo 20 MA
OT1 4 mA go 20 MA o
0000 OT 0B 0 10 B 0-100 %
OT0Bpono1B
OT1 OmMB go 75mB
0001 KsampaTuuHas (Bxop kanubpyeTca Kak NMMHEHbIN, 3aTeM
yCTaHaBNMBaEeTCHA KBagpaTU4Has LwKana)
Bxopn, kannbpyeTcs Kak NMMHENHbIN, 3aTeM
0008 JinneapusosarHas §/CTaHaBnMBapech;| NMHeapv30BaHHas LWkana)

Tabnuya 5.2.2 - Tunbl dam4yukoe mepMoMempoe ConpomueneHus U pekomeHdyemble npedesbi Kanubposku

MpepenbHble 3Ha4YeHUs
. n3mMepseMbIxX
Kop Twvn FpapyvpoBo4Has PekomMeHayeMbIn .quanaosoH CONpPOTUBNEHMIA NPy
BXoaa AaTtyvMka | xapakrepuctuka u HCX KanubpoBku Bxoaos, ‘'C KanuBpOBKe PerynsTopa
RHay.kannbp | RkoH.kanub6p
0002 TCM 50M, W100=1,428 (ocH.) OT1 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, Wip=1,426 Ot muHyc 50,0 °C go 200,0 °C 41,710 98,156
TCMN 5001, W100=1,391 (ocH.) Ot MmuHyc 50,0 °C go 650,0 °C
0005 P50 | o =0,00390, 0,00392 40,000 166,615
TCMN 10001, W100=1,391 (ocH.) Ot MmuHyc 50,0 °C go 650,0 °C
0006 PH00 | o = 0,00390, 0,00392 80,000 333,23
0007 TCIN rp.21, W1p0=1,391 Ot muHyc 50,0 °C go 650,0 °C 36,800 153,300
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Tabnuya 5.2.3 - Tunbl dam4ukoe mepmorap U pekomeHOyemble rnpedesibl Kanubposku

Kon PekomeHayembIn 3HavyeHus HanpsKeHUsi Npu KanMbpoBke
Tun paTtumka AMana3oH KanubpoBKu perynstopa
BXxoAa .
Bxopaos, ‘C UHay.kanuop. UKOH.kanuo6p.

0010 Tepmonapa TXK (J) Ot 0°C go nntoc 1100°C 0 mB 63,792 mB
0011 Tepmonapa TXK (L) Ot 0°C go nntoc 800°C 0 mB 66,44 vB
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 go nntoc 1600°C 0 mB 16,777 mB
0015 Tepmonapa TIP (B) Ot 0°C go nntoc 1800°C 0 mB 13,591 mB
0016 Tepmonapa TBP (A-1) Ot 0°C go nitoc 2500°C 0 mB 33,647 mB

3AMEYAHUA 10 OFNEPALUUSIM KAJTMBPOBKU

B npouecce pyyHon kannbpoBku He TpebyeTcs TOYHOro paBeHCTBA CUrHanoOB Ha4yarbHOMO M KOHEYHOro
3HayeHns guanasoHa Kanubposku cornacHo Tabnuue 5.2.2 (0% wn 100% puanasoHa). JonyckaeTcsa npoBoAwTb
PY4Hyt0 KannbpoBKy AN BXOAHbLIX CUTHANOB B Ha4arne n B KOHLE peKoMeHAyeMoro AnanasoHa KanmbpoBoK BXOAOB.
Hanpumep, MOXHO NpPoBOAWTL PYYHYIO KanubpoBKy ANns BXOAHbIX curHanos 2% n 98% AnanasoHa. BaxHo nuwwb 1o,
4yT06bl NO LNMDPOBOMY MHAMKATOPY YCTAHOBWUTHL 3HAYEHWE, MakCMMmarbHO GNM3Koe K YCTAHOBIEHHOMY 3Ha4eHWIo
BXOZHOrO curHana.

Ana noBbIWEHNS TOYHOCTM W3MEPEHUs BXOAHbIX AHANOroBblX CWUrHamnoB, AOMyckaeTcs KanmbpoBKy
npou3BoanTb Ans Bcew uenu npeobpas3oBaHus curHana ¢ y4eToM BTOPUYHBLIX npeobpasoBaTtenen curHanos. Yto
BMOCNEACTBUM MOXET yNy4LUMTb NPOLECC yrpaBreHuns.

Hanpumep, ons BxogHou uenun: Oamyuk — rpeobpa3osamesnb — peaynsamop MTP-8H wncTo4HuUK
06pasuoBoOro curHana noaknioyaeTcd BMECTO AaTtymka, a onepaums kanubpoBKM BXOOHOIMO CUrHana npovsBOAMTCS
Ha perynaTope MTP-8H.

5.3 KanubpoBka aHanoroBoro Bbixoga

lMepen Havanom kanMBpPOBKM aHaNoroBoro BbIxoda Heobxo4WMO NPMBECTUM B COOTBETCTBME MONOXEHUe
nepemblykn Ha Mogyne aHanoroBoro Bbixoga (YCTAHOBMEHHOM BHYTPW perynatopa). TuMbl BbIXOAHBIX CUrHanoB 1
nonoXxeHne nepemblykn npusedeHsl B Tabnuue 4.5.

YpoBeHb kannbpoBky aHanoroBoro BbiIxoga umeeT Tpu napametpa. lMapametp CALO.00 ucnonbsyetcs
Ons uHavkaumm aHanorosoro Beixoga B %. Ecnu perynatop MTP-8H Haxogutcsi B py4yHOM pexumMe, TO B 3TOM
MYHKTE MOXHO TakXe NMPOV3BOAUTL M3MEHEHUS COCTOAHUS aHanorosoro Bbixoga AO.

MyHktel CALO.01 n CALO.02 wucnonb3yloTcs Ans KanubpoBKM HayarbHOTO M KOHEYHOro 3HayeHus
aHanorosoro BbixoAa. [opsAoK KanMbpoBKX Creay LU

1. MopgkntounTe Kk aHanoroBomMy Bbixogy AO perynatopa MTP-8H o6pasuoBbivi M3ameputenbHbii Npubop -
MUnnnaMnepMeTp NOCTOSHHOIO TOKa.

2. B pexume koHdpurypaumm yctaHoBute napametp 01 "KanubpoBka HavanbHOro 3Ha4YeHWsi aHaroroBoro
Bbixoga AQ".

3. Haxumas knasuwm [A] vinu [V] ycTaHOBWTE BENMUYMHY BBLIXOQHOMO CUrHama mno MunnuamnepmeTpy
paBHyto 0 MA (1nu 4 mA), cooTtBeTcTBYOWYO 0% AManasoHa, B 3aBUCMMOCTU OT TUNa curHana.

4. HaxaTb knasuwy [&].
5. YctaHoBuTb napameTp 02 "KanmbpoBka kOHEYHOro 3Ha4yeHus aHanorosoro Beixoga AO"

6. Haxumaa knasuwun [A] vnn [V] ycTaHOBUTE BENUYMHY BbLIXOAHOIO CUrHamna no munnuamnepmeTpy
paBHyto 5 MA (nnn 20 mA), cootBeTcTBytowyto 100% AranasoHa, B 3aBUCMMOCTU OT TUMa curHana.

7. Haxatb knasuwy [¢].
8. ABTOMaTunyecku yctaHoButcst napameTp 00 "Tect aHanorosoro Beixoga AO".
9. Haxxvute knasuwy [¢'].

Heob6xodumMo noMHumb, 4TO TOCfEe TNPOBEAEHWNs KanMOpOBKM HeoGXoOMMO MNPOM3BECTM 3anuvcCb
napameTpoB B 3HEProHe3aBMUCUMYO0 NamaTb (CM. pa3gen 4.6.5), B NpOTMBHOM cryyae BBeAEeHHasi MHopMaLusi He
OyneT coxpaHeHa nNpuv OTKIIYEHUN NUTAHNSA perynsaTopa.
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6 TexHn4yeckoe obcnyxmBaHue

6.1 O6wme ykasaHuA
TexHU4Yeckoe Oﬁcny)KVIBaHVIe 3aKn4yaeTcAa B nposegeHnmn pa60T MO KOHTPOJIK0 TEXHNYECKOIo COCTOAHNA U
nocneaywuwemMy  yctpaHeHuko HeaoCTaTKOoB, BbIABJIE€HHbIX B npouecce KOHTPONA; I'IpOCbVIJ'IaKTVI‘-leCKOMy
OGCJ'Iy)KVIBaHVIlO, BbINONTHAEMOMY C YCTaHOBJ'IeHHOVI nepunoanyHOCTbI, ANUTENbHOCTbIO U B onpegeneHHOM nopsaake;
YCTpaHEeHU0 OTKa30B, BbINOJ/IHEHNE KOTOPbIX BO3MOXHO CWUNlaMW nepcoHana, BbINONHAKWEro TexHun4eckoe
obcnyxunBaHue.

6.2 Mepbl 6e3onacHocTu
MpeHebpexeHne MepaMy NPeAOCTOPOXHOCTM U MpaBUlaMKM 3KCNyaTauun MoxeT cTaTb NPUYNHON
TpaBMUpPOBaHWA NepcoHana unu noBpexaeHus oéopyaosaHus!
[Ona obecnevyeHns 6e3onacHOro UcNonb3oBaHUA OOOPYAOBAHUA HEYKOCHUTENbHO BbINOMHANTE
yKa3aHusi AaHHOW rnasbl!

6.2.1 Bugom onacHoctu npu pabote ¢ MTP-8H ecTb nopaxatowee OeNCTBME SNEKTPUYECKOro TOKa.
McTOYHMKOM OnacHOCTM eCTb TOKOBEAYLLME YaCTuW, KOTOPbIE HAXOASTCA Mo HanpsXKEHNEM.

6.2.2 K oakcnnyataumu perynsTopa [JonyckalTcs nvua, uMerollme paspelleHne ans paboTel B
aneKkTpoycTaHoBkax HanpspkeHvem Ao 1000 B 1 n3yumnsLume pykoBoACTBO NO 3KCNfyaTaumm B NOMHOM obbeme.

6.2.3 OkcnnyaTauusi perynsatopa paspeluaeTcs NpyM HanmuMuMum MHCTPYKUMM MO TexHuke 6e3omnacHocCTM,
YyTBEPXOEHHOW MpeanpusTnemM-noTpedbutenem B YCTAHOBMEHHOM MOPAAKE W YYMTbIBAKOWEN —cneumduky
NPUMEHEHNs perynaTopa Ha KOHKpeTHOM obbekte. [lpy MOHTaxe, Hanmagke u akcnnyatauum Heobxoanmo
pykoBoacTteoBaTtbcs JHAOIM 0.00-1.21 pasgen 2, 4.

6.2.4 Bce MOHTaxHble W npodunakTuyeckme paboTbl [OJKHbI MPOBOAUTLCA MPU  OTKIHOYEHHOM
3NEKTPONUTaHWMN.

6.2.5 lMpn pasbopke perynsTopa Ans yCTPaHEHWs HeUcrnpaBHOCTEN NpUOOpP AOMKEH ObITb OTKMHOYEH OT
CeTW ANeKTPoNUTaHUS.

7 XpaHeHune u TpaHCnopTUpoBaHue

7.1 YcnoBusa xpaHeHUs perynsartopa

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

7.1.2 Perynatop [OOMKEH XPaHUTbCA B CYXOM W BEHTUMPYEMOM MOMELLEeHUN Mpu TemnepaTtype
oKpyxatowero Bosgyxa oT MuHyc 40 °C go nmoc 70 °C u oTHocuTenbHon BnaxHocTn oT 30 go 80 % (6e3
KoHAeHcauwumn Bnaru). [laHHble TpeboBaHWA ABMATCA PEeKOMEHAYEeMbIMU.

7.1.3 Bo3gyx B NOMeLLeHWN He [OSKeH coaepxaTtb MblM M MPUMECU arpecCuBHbIX MapoB W rasos,
BbI3bIBAIOLLMX KOPPO3MIO (B YACTHOCTY: ra3oB, CoAepXallyx CEPHUCTbIE COEAMHEHNS NN aMMUaK).

7.1.4 B npouecce XpaHEeHUs WNW 3KCMfyaTauum He KnaguTe Tsxenble npeameTsl Ha npubop u He
noaBepraiTe €ro HWKakoMy MexaHW4eCcKOMY BO3OEWCTBUIO, TaK Kak YCTPOWCTBO MOXeT AedOopMUpOBaThCA M
NoBpeANTLCS.

7.2 YcnoBua TpaHCNOPTUPOBaHUA perynsitopa

7.2.1 TpaHCnopTUpPOBaHME perynatopa B yMNakoBKe MpeanpuaTusi-u3roToBUTENS OCYLLECTBMSETCS BCEMMU
BMAAMW TPAHCNOPTa B KPbITbIX TPAHCMOPTHBLIX CPEACTBaX. TpaHCNopTMPOBaHME caMorieTaMu AOMKHO BbINOMHATLCA
TONbKO B OTaNIMBaeMbIX repMEeTU3MPOBAHHbBIX OTCEKaX.

7.2.2 Perynatop [OMMKeH TPaHCNOPTMPOBATbCS B KIUMATUYECKMX YCIOBUSIX, KOTOPblE COOTBETCTBYHOT
ycnosusim xpaHeHnus 5 cornacHo TOCT 15150, Ho npu gaBneHuun He HUXxe 35,6 klMa 1 TemnepaType He HUXe MUHYC
40 °C unu B ycnoBusix 3 npy MOPCKMX NepeBo3Kax.

7.2.3 Bo BpeMsi norpy3o-pasrpy304HbIX paboT M TPaHCMOpPTUPOBaHWM 3anakoBaHHbIA NpMbop He LOIKeH
noaBepratbCs Pes3kMM yaapam U BIUSHUIO aTMOcdepHbIX ocapkoB. Cnocob pasmelleHnss Ha TpaHCMOpPTHOM
CcpencTBe AOIMKEH MUCKIIoYaTh NnepemeLleHne perynsropa.

7.2.4 MNepep pacnakoBbIBAHMEM NOCME TPAHCMOPTMPOBAHUA MPW OTpULATENbHON TemnepaType perynsrop
HeobX0aMMO BblAepXaTb B TeYeHMe 3 4acoB B YCNOBUsIX xpaHeHust 1 cornacHo FOCT 15150.

8 NapaHTM nsroroBuTens

8.1 MpounsBoauTeNb rapaHTMpyeT COOTBETCTBME perynaropa TexHUYeckum ycrosusim TY Y 33.2-13647695-
001:2006. MNpwn He cobniogeHnn notpebutenem TpeboBaHUA yCNOBWIA TPAHCMOPTUPOBAHUS, XPaHEHUS, MOHTaxa,
Hanazkv 1 aKkcrnnyaTaumm, ykasaHHbIX B HACTOSLLEM PYKOBOACTBE, NOTPEOUTENb NULLAETCS NpaBa Ha rapaHTuio.

8.2 lapaHTUMHBLIA CPOK 3KCnnyaTaumm - 5 net co AHA OTIpy3ku perynstopa. [apaHTUiHBLIA CPOK
aKCnnyaTauum perynsitopoB, KOTOpble MOCTaBMSATCA Ha 3KCnopT - 18 mMecsAueB CO AHSA NPOCefoBaHUs UX Yepes
rocyAapCTBEHHYIO rpaHuLy YKpauHbl.

8.3 Mo goroBopeHHOCTH € NoTpebuTenem NpeanpuUsaTUE-M3roToBUTENb OCYLLECTBNSET NocrnerapaHTUiiHoe
TeXHUYeckoe O0OCMyXMBaHWe, TEXHUYECKYID MOAAEPXKKY W TeXHWYeCKMe KOHCYynbTauuu Nno BCEM BMOaM CBOeN

NPOAYKLMM.
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NMPUNOXEHUA

NMpunoxeHune A — NabapuTtHbie U npucoeanHNUTESbHbIE

pasmMmepbl
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NMpunoxeHune b - MNoaknoyeHne perynatopa. Cxembl
BHELWHUX COeaUHEHUN

MpunoxeHne B.1 Cxema BHewWwHMUX coeanHeHun perynatopa MTP-8H

Ananorosble Bxoasl Al1-Al4 AHanorosble Bxoasl Al5-Al8

TCM/TCN

Tepmonapa

Tok,
Hanpsxenue

5 i 2 4 5 i I il e s
AR NN R RN RN Koy s 1
+1 +U1/GNDI +i2 +U2GND2 +13 +U3GND3 +14 +U4GNDY | +15 +USGNDS +16 +UBGNDS +17 +U7 GNDT +18 +UBGNDS

51 52 53 54 55 56 57 58 50 60 6162 717273 7475 76 77 78 79 80 81 82 XP9

X5 X7
 ERRNRERRRRRYE  ERRRRRRRRRERE

NMAPAMETP

: : : : NekH. P/A  MeHw 3Hau.

MTP-8H

5 NekH. 3aBa. Beig  3nau.

<

3 @@
$

Il.llllllllll Illllllllllll lllllllll____l_,_!,__!___l__ ________
TAAAR AR
i O s PP Py i
o cefnodceduof crinolice [  |od crdHol crllno cellnof ced Pt

SE VN
BVC;IJ \;O; EvO_i; \5&; \56_5’ 36_6’ Eé_f ;6_8, AHanor?sum Wntepgeric | |MTanve ~220V
[vckpeTHble BbIXOABI [IMCKpETHbIE BbIXOab! BLIXOA
DO1...4 DO5..8

=24V

F1t

Muranve =24V

PucyHok b.1 - Cxema sHewHux coeduHeHutl peeynsmopa MTP-8H
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MpunoxeHue b.2 MogkniovyeHne ANCKPETHbIX Harpy3ok K perynaropy MTP-8H

PucyHok B.2 - [NodknoyeHue duckpemHbix Hagpy3okK K peaynsmopy MTP-8H

lMpumeyaHus.

Mpy noaknYeHun WHOYKTUBHBIX Harpy3ok (pene, nyckatenu, KOHTaKTopbl, CofneHouabl W T.M.) K
OMCKPETHBIM TPaH3MCTOPHBLIM BbIXO4AM perynstopa Bo nsbexaHune Bbixo4a U3 CTPOS BbIXOAHOIO TpaH3ucTopa mns-3a
60onbLIOro Toka camMoVHAYKLMK NapannensHo Harpyske (06MoTke pene) HeobxoauMo ycTaHaBnmMBaTb GNOKUPYIOLLIMIA
avog VD — cMm. cxeMy NoaknodeHnsi. BHeWHWIn Ao ycTaHaBnNmMBaTh Ha KaXaoM KaHarne, K KOTOpOMY MOAKIoYeHa
WHOYKTMBHAs Harpyska.

Tun yctaHaBnuBaemoro avoga KO209, KO258, 1N4004...1N4007 wunu aHanoru4yHblA, pacCYMTaHHbIN Ha
obpaTHoe HanpsixkeHne 100 B, npsimon Tok 0,5 A.

PekoMmeHAaauLuu No NOAKMOYEHUIO MHAYKTUBHOM Harpy3ku Ans MexaHUu4ecKoro pene.

raoe, R1 - peauctop MJ1T-1-39 Om-5%;
C1 - koHgeHcaTop K73-17-630B-0,1-0,5 Mk®-10%;
RH - uHAYKTMBHas Harpyska.

PucyHok b.3 — Cxema rnodknoyeHusi UHOYKmMuU8HoU Hazpy3sKu 071 MeXaHU4YecKoeo pesne

MpumeyaHus.
1. Ha pwucyHke B.3 ycnoBHO MOKa3aHO pacnosioXeHWe W Has3HaAYeHUEe 3aMbIKAKLWMX KOHTAKTOB
MexaHu4yeckoro pene kaHanos DO1.
2. MakcvMarnbHO J0onyCTUMOe HanpsiKeHNe U MakCUMarnbHO AOMYCTUMBIN TOK:
- 8o 250 B (8 A) nepeMeHHOro Toka npu pe3vcTUBHOW Harpyske;
- 8o 250 B (3 A) nepeMeHHOro Toka npu MHAYKTUBHOW Harpy3ke (cos¢=0,4);
-0t 5B (10 MA) go 30 B (5 A) NOCTOSAHHOIO TOKa NPU PE3UCTUBHOWN Harpyske.
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MpunoxeHune b.3 Cxema nogkntoyeHus uHrepdenca RS-485

[MpeobpasoBaTtens nHTEPdENCOB
BlrinN-485 (RS232/485), unn
Brn-52 (USB/485)

L po 1200m R1
&
A Lo
RGND
T A+ B A+ B- A+ B- |1 [lo 32 yctpoiicTs A+ B-
{RS232uM USB | 01 02 03 31
: MTP-8H MTP-8 MWK-25 UTM-22

PucyHok b.4 - OpeaHu3ayusi uHmepghbelicHOU c8s3u Mexdy KoMrbomepom u peaynsmopom MTP-8H

lMpumeyaHusi.

1. K ogHomy nopty COM unn USB komnbloTepa MOXeT ObITb NOAKMIOYEHO A0 32 YCTPONCTB, BKMOYas
npeobpasoBartens uHtepgericos brNMN-485 (brNiN-52).

2. Obwasg anvHa kabenbHOM NUHMK CBA3M He JOoMMKHa npeBbiwaTtb 1200Mm.

3. B kayecTBe kabenbHOW NMHMKN CBA3M NPESNOYTUTENBHO UCNOMb30BaTh IKPAHNPOBAHHYIO BUTYIO Napy.

4. AnvHa oTBeTBNEeHUn Lo, 4omkHa ObiTb KaKk MOXXHO MEHbLLEN.

5. K nHTepdelcHbiM BXxoaam, pacrofioXXeHbIM B KpalMHWX TOYKax COEAMHUTENbHOM NMHUM HeoGXoauMMo
NOAKNIOYNTL ABa TepMuHarnbHbIX peanctopa conpotuenenmem 120 Om (R1 1 R2). MNopknioyeHne pes3nctopoB K

perynatopam Ne 01 — 30 He Tpebyetca. [NogknioyeHne TepMuHanbHbIX Pe3ncTopoB B 6Gnoke npeobpasoBaHus
uHtepdericor bINMN-485 (BIMiA-52) cmotpum B P3 Ha BINN-485 (BIMA-52).

Pasbem-knemma X3 JInHna cBaAsmn
~ X3 (aKpaHvpoBaHHasA BUTas napa)

MpuemonepenaTymk 33 +A

RS-485 o 34 B
; 35 RGND

1200m JP12
I ]

GND L1 e |
-t 100 OMm \ MNoagkntoyeHne :
TePMUHAIbLHOro |

L _ besucTopa _ !

PucyHok b.5 - PekomeHOyemasi cxema rnodkrroueHust uHmepgpetica RS-485
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MpunoxeHue b.4 NMogknio4vyeHne BHeWHUX Lenen moaynen pacwmpenHma MP-51H-11

Mopynb pacwmpenust umeeT 16 OUCKPETHBIX BXOAOB M OOUH aHaroroBbIv BbIXOA, TO eCTb perynatop MTP-8H
C AaHHbIM MOAyneM paclumpeHus 6yaeTt umeTb 16 AUCKPEeTHbIX BXOAOB. Kaxabl OUCKPETHbIN BXOA raribBaHUYeCKN
N30NMPOBaH OT APYrMX AUCKPETHBIX BXOAOB M APYrUX Lenei perynatopa.

[ns nuTaHus AUCKPETHBIX BXOAOB (4aTYMKOB) TpebyeTcsi BHELLHEE HECTabunMaMpoBaHHOE HanpsixkeHne 24 B
NMOCTOSAHHOrO TOKa.

OuckpeTHeie xoae! DI4-DI7 LuckperHbie Bxoge DIS-DI11

G10=
18..30V

G1=
18..30V

G4a= Gs= Gé= G7= Ge= Go=
18..30V

18..30V 18..30V 18..30V 18..30V 18.30V

K perynaropy MTP-8H

I Xs3
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O PWR

A MIKPOA

b AL l ll ll.,.k

XP2

FAAAAAAAA A
i  [LRAUPAPRPALRAAPAPAR LA A PP LA AL L
Lttt RpE ettt
2 L !
Therao =220 ':’i‘:)fﬁ’:ﬁ;*z“ G e Gp 1 GE— I G G
1830V 18.30V 1830V  18.30V 18.30v  18.30V  18.30V  18.30V
[AuckpetHbie Bxogsl DI12-DI15 [AwvckpetHsie Bxoasl DI16-DI19
=24V
Muranue =24V

RH
A

AHanorosbii
8bixog AO2

PucyHok 5.6 - Cxema 8HewHux coeduHeHul mModyns pacwupeHuss MP-51H-11

MpumeyvaHus.
1. MonoxeHune nepemblyek J1 Ha Moayne pacluMpeHuin Ans HacTPOMKM aHaroroBoro Bblxoga npueegeHo B

Tabnuue:

[nanasoH BbIXOOAHOIO CUrHana

MonoxeHne NepemMblYeK Ha Moayre pacLIMPEHNs

OT1 0 MA go 5 MA [2-4], [7-8]
Ot 0 MA 0o 20 MA;

Ot 4 MA oo 20 mA [2-4], [5-6]
OT0Bao10B [1-2], [3-4]

2. CmeLLeHune BbixogHoro curHana 4-20MA yctaHaBnuBaeTcs NporpaMmMHo.

3. HEI/ICI'IOJ'Ib3y6MbIe KneMmbl He NoaKn4YaThb.
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MpunoxeHue B.5 MogkniovyeHne BHeWHUX Lenen moaynen pacwmpeHma MP-51H-13

Mopaynb pacwmpeHnst nmeeTt 8 AUCKPETHbLIX BXOO0B, 8 ANCKPETHbIX BbIXOAOB M OOAUH aHanorosbl BbIXod, TO
ectb perynatop MTP-8H c gaHHbIM mogynem pacluuvpeHus 6yaet umetb 8 AWCKPETHbIX BXOA4OB 16 OUCKPETHbIX
BbiIxof0oB (8 6a3oBbix + 8 Ha MoAyne pacluMpeHns) u 2 aHarnoroBbiX BbIXO4a COOTBETCTBEHHO. Kaxabli AUCKPETHbIN
BXO[, ranbBaHWYECKN U30MMpOoBaH OT APYrMX AUCKPETHBIX BXOAO0B U ApYrux Lienen perynatopa.

[Onsa nuTaHua OMCKPETHbIX BXOOOB (OATYMKOB) TpebyeTcsa BHELIHee HecTabunvManpoBaHHOE HarnpsXeHue
24B nocTosAHHOrO TOKa.

LuckpetHeie Bxoae! DI4-DI7 OuckperHeie Bxoget DIS-DIT1
G4= G5= G6= G7= Ga= G9= G10= G11=

18..30V 18..30V 18..30V 18.30V 18..30V 18.30V 18..30V 18.30V

T
Z

XS8

T
e o o s [ e Jor o | |

XS10
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00 336‘]333383 dédeeéeedd
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~220V |

RH
~220V' puanorossin DO6  DO7  DO8  DOS DO10 DO DO12  DO13
Bbixon AO2 [vckpetble Bbixoasl DOB-DOY [uckpeTHsie Bbixoasl DO10-DO13

MNuranve

=24V |

Muranue =24V RH
A

AHanoroswlit
sbixoq AO2

PucyHok 5.7 - Cxema 8HeWHUX coeduHeHul Modyns pacwupeHus MP-51H-13

MpumeyaHus.

1. Mpu nogknmYeHNM WHAYKTMBHBLIX Harpy3ok (perne, nyckaTenu, KOHTakTopbl, COneHouabl U T.M.) K
OMCKPETHBIM TPaAH3UCTOPHbLIM BbIXOA4aM perynsatopa, Bo u3bexaHue Bbixoda U3 CTpOs BbIXOOQHOIO TpaH3ucTopa us-
3a 6omblIOro TOKa CaMOWMHOYKUMMW, MapannenbHo Harpy3ke (obmoTke pene) Heobxooumo ycTaHaBnuBaTb
Gonokvpytowmii  gmog VD — cMm. cxemy nogknioveHusi. Tun  ycTaHaBnuBaemoro awvopa KO209, K258,
1N4004...1N4007 nnu aHanorM4HbIN, paccyuTaHHbI Ha obpaTHoe HanpsbkeHne 100 B, npsamon Tok 0.5 A.

2. MonoxeHne nepemblyek J1 Ha MOAyne pacluMpeHWid Ansg HaCTPOMKM aHANoOroBOro BbIXOA4a NpUMBEAEHO B

Tabnuue:
[nanasoH BbIXOOHOro curHana MonoxeHne nepemblYek Ha Moayne pacluMpeHus
Ot 0 MA o 5 MA [2-4], [7-8]
OT1 0 MA 10 20 MA;
OT 4 MA 10 20 MA [2-4], [5-6]
OT0B o 10B [1-2], [3-4]

3. CmelLeHne BbIXOAHOro curHana 4-20MA ycTaHaBnvMBaeTCsi NPOrpamMmMHo.
4. Hencnonb3dyemble KNEMMbI HE NMOAKIYaTb.
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MpunoxeHue b.6 MogkniovyeHne BHeWHUX Lenen moaynen pacwmpenHmna MP-51H-15

Mopynb paclmpeHus umeeT 16 AUCKPETHLIX BLIXOAOB U OAMH aHanoroBblv BbIXO4, TO ecTb perynatop MTP-
8H ¢ gaHHbIM Moaynem paclmpeHnst byaet nMeTb 24 AMcKpeTHbIX Bbixoaa (8 6a3oBbix + 16 Ha Moayne paclunpeHus)
M 2 aHanoroBbIX BbIXOA4A COOTBETCTBEHHO. KaXabli AMCKPETHbIA BbIXOA ranbBaHUYeCKM M30MMpoBaH OT ApYyrux
[OVCKPETHbIX BbIXOAOB U APYrvX Lienen perynsartopa.

[uckpeTHsie Beixoasl DO6-DOY [uckpetHbie Boixoas DO10-DO13
DO6 DO7 DO8 DO9 DO10 DO DO12 DO13
oty ey ey (e | Py T e S

ngerynﬂ'ropyMTP-BH g n g z n n a : . ‘m m ﬂ n E m m m
- AL ol o T L ol o T L b ol o

sleldlelelelel el il el élelel sl el el dl o

XP10
(ARRRRRRRRRAN) Illllllllllll

lllllllllllll (NN ENNNERREN (A NRENNERNEE)

XP2 XP6 XP9

~220V
RH
Nuranne ~220V 5 2 onmin DO14 DO15 DO16  DO17 DO18  DO19 D020  DO21
Bbixon AO2 [uckpetHbie Bbixoasl DO14-DO17 [uckpeTHbie Bbixoas DO18-DO21
=24V |

MNuranue =24V

e
AHanoroBsIn
sbixon AO2

PucyHok B.8 - Cxema 8HEWHUX coeduHeHul Mooyns pacwupeHust MP-51H-15

MpumeyvaHus.

1. Mpu nogknmYeHNM WHAOYKTUBHBLIX Harpy3ok (pene, nyckaTenu, KOHTaKTopbl, comneHouabl U T.M.) K
OMCKPETHBIM TPaAH3UCTOPHbLIM BbIXOA4aM perynsatopa, Bo u3bexaHue Bbixoda U3 CTPOS BbIXOOQHOIO TpaH3ucTopa us-
3a 6onbloro TOKa CaMOWMHAYKUMMW, napannenbHo Harpy3ke (ob6moTke pene) Heobxooumo ycTaHaBnMBaTb
Onokupytowmn  gumog VD — cM. cxemy nogkntoyeHusi. Tun  ycTtaHaBnmBaemoro auopa KO209, KO258,
1N4004...1N4007 vnm aHanornyHeli, paccymMTaHHbIn Ha obpaTHoe HanpsxeHue 100 B, npamon Tok 0.5 A.

2. MNonoxeHne nepemblyek J1 Ha MOAyne pacluMpeHuin Ans HaCTPOMKM aHANoroBoro Bbixo4a NPUBELAEHO B

Tabnuue:
[nanasoH BbIXOAHOIO cuUrHana IMonoxeHne nepemblYek HA MOAYNE paclUMpPeHns
Ot 0 MA 0o 5 VA [2-4], [7-8]
OT1 0 MA 10 20 MA;
Ot 4 mA oo 20 MA [2-4], [5-6]
OT0B oo 10B [1-2], [3-4]

3. CmeLLeHne BbIXOAHOro curHana 4-20MA ycTaHaBnvMBaeTCsi NPOrpamMmMHo.
4. Hencnonb3yemble KNEMMbI HE NMOAKIYaTb.
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MpunoxeHue B.7 MogkniovyeHne BHeWHUX Lenen moaynen pacwmpeHma MP-51H-16

Mopynb pacwmpernsa nveeT 16 AUCKPETHBIX BXOAOB M 3 aHAnNorosbIX BbiIxoda, To ecTb perynatop MTP-8H ¢
AaHHbIM MoAyrneM paclumpeHus ByaeT umeTb 16 AMCKPETHbIX BXOAOB W 4 aHanoroBbiX Bbixoda. Kaxabln ANCKPETHbIN
BXOZ, ranbBaHUYeCKN N30NNPOBAH OT APYrMX AUCKPETHbLIX BXOAOB M APYrvX Lienen perynatopa.

[na nuTaHna QUCKPeTHbIX BXOAOB (AaTymkoB) TpebyeTcs BHelHee HecTabununsnposaHHoe HanpsixeHne 24B
MOCTOSIHHOTIO TOKa.

[OwckpeTHeie exoasl DI4-DI7 LuckpetHeie exonet DIS-DI11
G4= G5= G6= G7= G8= G9= G10= G11=

18..30V 18..30V 18..30V 18..30V 18..30V 1830V 18..30V 18..30V

K perynatopy MTP-8H

1 Xs3
XP3

Xp10
CRNRRNNNNNNNE  NNNNNRRRNNNNE

A MIKPOA

ke AR NERRERRRRRRRD (AR ENNEREEN
XP2 XP5 XP9

XP6

i Xs2
~220V i

RH R RH
Muranue ~220V e e 2

Auanorosbie sExofsl AO2-AQ4 | gy G13= Gl4= G15= G16= Gi7= G18= G19=
1830V 18.30V 1830V 18.30V 1830V 18.30V 1830V 18.30V

[uckpetHbie Bxogs! DI12-DI15 [vckpeTHeie Bxoas DI16-DI19

=24V |

Muranue =24V RH RH RH l
+ - + - + -

Ananorosbie Beixoasl AO2-A04

PucyHok 6.9 - Cxema eHewHux coeduHeHul modyns pacwupeHuss MP-51H-16

MpumeyaHus.
1. NonoxeHne nepembidek J1,J2 n J3 Ha Mogyne pacwvpeHuin ONsS HacTPOWKM aHaroroBbIX BbIXOAOB

npvBegeHo B Tabnuvue:

ﬂmanaaoH BbIXOOHOIoO CUrHana nOJ'IO)KeHVIe HepeMbl‘-leK Ha Mo,u,yne paCLIJVIpeHVIﬂ
OT 0 WA 110 5 WA [2-4], [7-8]
OT1 0 MA 10 20 MA;
OT 4 MA 10 20 MA [2-4], [5-6]
OT0B a0 10 B [1-2], [3-4]

2. CmelLeHne BbIXOAHOro curHana 4-20MA ycTaHaBnvMBaeTCsi NPOrpamMmmMHo.
3. Heuncnonb3ayemble kKnemMmmbl He NOAKMOYATD.
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MpunoxeHue b.8 MogkniovyeHne BHeWHUX Lenen moaynen pacwmpeHma MP-51H-17

Moaynb pacluMpeHvst UMeeT 8 OUCKPETHbIX BXOAOB, 8 AUCKPETHbIX BbIXOAOB WM 3 aHanoroBbiX BbiXoda, TO
ecTb perynatop MTP-8H ¢ gaHHbIM mMoaynem paclumpeHus ByaoeT vMeTb 8 OMCKPETHbIX BXOAOB, 16 AUCKPETHbIX
BbIXOAOB (8 6a30BbIX + 8 Ha MoAyne pacluMpeHnst) U 4 aHanoroBbiX BbIXo4a COOTBETCTBEHHO. Kaxablii AUCKPETHLIN
BXOZ, rasflbBaHN4eCKN M30STIMPOBaH OT APYrMX AUCKPETHbIX BXOAOB U APYrvX Lienei perynsatopa.

Onsa nuTaHua OMCKPETHbIX BXOAOB (AaT4ukoB) TpebyeTcs BHeLUHee HecTabunu3npoBaHHOE HanpsikKeHue
24B nocTosAHHOrO TOKa.

OuckpeTHeie xoae! DI4-DI7 LuckpetHble Bxoaet DIS-DI11
G4= G5= G6= G7= G8= G9= G10= G11=

18..30V 18..30V 18..30V 18..30V 18..30V 18.30V 18..30V 18..30V

K perynatopy MTP-8H
sts
XP3
Xpo X$10
AR NERERREED AU ERNRRRRRRE

,.._.“lllllllllllll EERNNRRRRNRREDN EARRNNRERNRRDN
XP2 XP6 XP9
XS2
~220V i
RH RH RH
Mot =220V | ncroswemsonuuAO2AD4 | DO6 DO7 D08  DOR DO10 DO  DO12  DO13
J [uckpetHble Bbixoasl DO6-DOY [AuckpetHsie Bobixoas DO10-DO13
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Pucyrok 6.10 - Cxema HEWHUX COBOUHEHUL] mo0ynsa pacwupeHusi MP-51H-17

MpumeyaHus.

1. Mpu noaKMYeHUM WHOYKTMBHBLIX Harpy3ok (pene, nyckaTenu, KOHTaKTopbl, COMeHouabl M T.M.) K
OMCKPETHBIM TPaAH3UCTOPHbLIM BbIXOA4AaM perynstopa, Bo usbexaHue Bbixoda U3 CTPOs BbIXOOAHOIO TpaH3ucTopa us-
3a 6onblOro TOKa CaMOWMHOYKUMW, napannensHo Harpy3ke (obmoTke pene) Heobxooumo YyCTaHaBnvMBaTb
onokvpytowmii  gmog VD — cMm. cxemy nogknioveHus. Tun  ycTaHaBnvBaemoro pauopja KAO209, KO258,
1N4004...1N4007 nnn aHanorM4HbIN, paccunTaHHbIi Ha obpaTHoe HanpsbkeHne 100B, npamon Tok 0,5A.

2. NonoxeHne nepembliek J1,J2 1 J3 Ha Moayne pacliMpeHun Ansi HAaCTPOWMKM aHamnoroBbIX BbIXOAOB

npvBegeHo B Tabnuvue:

,D,Mal'la30H BbIXOOHOIoO CUrHana nOJ'IO)KeHVle nepeMblqu Ha Moﬂ,yﬂe paCUJVIpeHI/Iﬂ
O7 0 WA 10 5 MA [2-4], [7-8]
OT1 0 MA 10 20 MA;
OT 4 MA 10 20 MA [2-4], [5-6]
OT0B a0 10 B [1-2], [3-4]

3. CmeLLeHne BbIXOAHOro curHana 4-20MA ycTaHaBnvMBaeTCsi NPOrpamMmMHo.
4. Hencnonb3yemble KNEMMbI HE NMOAKIYaTb.
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MpunoxeHue b.9 MogkniovyeHne BHeWHUX Lenen moaynen pacwmpeHma MP-51H-18

Mopynb paclumpeHns umeeT 16 OUCKPETHBIX BbIXOAO0B M 3 aHanoroBbIX BbIXOAa, TO ecTb perynatop MTP-8H
C AaHHbIM MoAyneM paclumnperns byaeTt umeTb 24 OUCKPETHbIX BbIXOAoB (8 6a3oBbix + 16 Ha Mogyrne paclumpeHus) u
4 aHanoroBbIX BbIXx04a COOTBETCTBEHHO. Kaxabll OUCKPETHbIN BbIXOA, FaribBaHWYECKU W30NMPOBaH OT OpYrux
[OVCKPETHbIX BXOOOB W APYIVX Lienei perynartopa.

AuckpetHsie Beixoasl DO6-DOY [uckpeTHbie Boixoasl DO10-DO13
DO6 DO7 DO8 DO9 DO10 DO1M1 DO12 DO13
iy, ey ey (o) 2 mmn e ey A

<I(peryrlm’t:\pyMTP-BH g : ﬂ z n n ﬂ : . ’m m n m m E E m
s o T T T B M B

335355383 ol dl ¢l ol ol o] ] o o]
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DO14 DO15 DO16 DO17 DO18 DO19 D020 DO21
[uckpetHbie Bbixoasl DO14-DO17 [uckpetHbie Bbixoas DO18-DO21

=24V |

MNutanue =24V RH RH RH
+ - + - + -

Ananoroesie Beixoasl AO2-A04

PucyHok 6.11 - Cxema gHewHux nooko4deHult Modyns pacwupeHusi MP-51H-18

MpumeyaHus.

1. Mpu nogKnMYeHNM WHAYKTMBHBLIX HArpysok (perne, nyckaTenu, KOHTaKTopbl, CONeHouabl U T.M.) K
OMCKPETHBIM TPaAH3UCTOPHbLIM BbIXOA4AaM perynsatopa, Bo u3bexaHue Bbixoa U3 CTPOs BbIXOOQHOIO TpaH3ucTopa us-
3a 6onblIOro TOKa CaMOWMHOYKUMMW, MapannenbHo Harpy3ke (obmoTke pene) Heobxooumo ycTaHaBnuBaTb
6nokupytowmii  gmog VD — cMm. cxemy nogknioveHus. Tun  ycTaHaBnuBaemoro awvopa KO209, K[O258,
1N4004...1N4007 nnn aHanorM4HbIN, paccunTaHHbIi Ha obpaTHoe HanpsbkeHne 100B, npamon Tok 0,5A.

2. NonoxeHne nepembliek J1,J2 1 J3 Ha Moayne pacluMpeHun Ansi HAaCTPOWKM aHanoroBbIX BbIXOAOB
npvBegeHo B Tabnuvue:

,ﬂmana30H BbIXOOHOIoO CUrHana nOJ'IO)KeHVle nepeMbHeK Ha MO,U,y.I'Ie paCLlJleeHVlﬂ
O7 0 MA 710 5 MA [2-4], [7-8]
OT1 0 MA 10 20 MA;
OT 4 MA 110 20 MA [2-4], [5-6]
OT0B a0 10 B [1-2], [3-4]

3. CmelLeHne BbIXoAHOro curHana 4-20MA yctaHaBnvMBaeTCsi NPOrpamMmMHo.
4. Hencnonb3yemble KNEMMbI HE NMOAKIYaTb.
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NMpunoxeHune B - KOMMyHUKaUMOHHbIEe PYHKUNMN

MpunoxeHue B.1 O6wme cBegeHun

MwukponpoueccopHble perynstopsl MTP-8H moryT ob6ecneunTb BbINONHEHWE KOMMYHUKALUOHHON (OYHKUNN
no uHtepderncy RS-485, nossonsiwolien KOHTponupoBaTb M MoAMMUUMPOBATbL €ro napameTpbl Npyu MOMOLLM
BHELLHEro yCcTponcTea (KoMnbloTepa, MUKPONPOLIECCOPHOW CUCTEMBI YNpaBeHus).

MHTepdenc npegHasHayeH ANS KOHPUIypupoBaHWS perynaTtopa, ANS WUCMNoNb30BaHUS B KayvecTBe
yAaneHHoro ycTponcTea npu pabote B COBPEMEHHbIX CETAX ynpaBneHns n cbopa nHdopmauum (Nnpuema-nepegaym
KOoMaHzg 1 gaHHbix), SCADA cuctemax 1 T.0..

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

[ns paboTbl HeO6X0AMMO HacCTPOUTb KOMMYHMKaLMOHHbIE XapakTepucTuku perynatopos MTP-8H takum
obpasom, 4TOGbI OHWM coBnaganu C HacTpovikamu oBMeHa [OaHHbIMU [FABHOrO KOMMbloTepa. XapakTepucTuku
ceTeBoro obmeHa HactpamBatoTca Ha YPOBHE 15 koHdurypauum.

Mpn obmeHe No MHTEpPENCHOMY KaHany CBSA3M, eCnv MpPOMCXOAUT nepefadva AaHHbIX OT perynatopa B
ceTb, Ha NnepefHen naHenu perynatopa muraet nHaukatop IHT.

[MporpammHo goctynHble perncTpel perynatopa MTP-8H npuBeaeHsl 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 nporpammuposaHus Ne164, KoTopoe BO3MOXHO OCYLLeCTBUTb ¢ nepcoHansHon [MK, a

TakKke B MeHIo koHurypauumn 17.00=[0001].

KonunyectBo 3anpalwumBaembix perMcTpoB He OOMKHO npesbiwaTth 16. Ecnv B kagpe 3anpoca 3akasaHo
6onee 16 peructpos, perynatop MTP-8H B oTBeTe orpaHm4mBaeT nx KONUMYECTBO A0 NepBbixX 16-T perncTpos.

Mpn nporpammupoBaHmn ¢ [K Heobxogumo KOHTPONMPOBaTb [AManasoHbl WM3MEHEHWS 3HaYeHui
napameTpoB, yka3aHHble B Tabnuue B.1 pasgena B.1.

Onsi obecneyeHnss MMHMMaNbLHOTO BpPEMEHW peakumm Ha 3anpoc ot [1K B perynsitope cyuiectByeT
napametp — 15.02. «Tavm-ayT Kagpa 3anpoca B CUCTEMHbIX TakTax perynatopa 1takt = 250 mke». MrHumansHo
BO3MOXHbl€ TalM-ayTbl AN pa3nnyYHbIX CKOPOCTEN criegyroLme:

B Tanm-ayT,
pems nepeaaumn
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

Bpems nepepauv kagpa 3anpoca - naketa u3 8-mv 6anT onpeaensieTcst COOTHOLLEHVEM
(roe: ogvH nepepaBaeMbiit 6anT = 1 ctapt 6ut+ 8 6Kt + 1cTon 6UT = 10 GUT):

(10 6uT * 8 GanT + 7 6UT)
Tnepepaun = 1000 * , MCeK
V 6uT/cek
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Ecnn HabniopgatoTcs YacTele cbou npu nepegade daHHbIX OT perynstopa, To HeoOGXOAMMO YBENMYUTb
3HaYeHWe ero Tarm-ayTa, HO Mpu 3TOM Y4ECTb, YTO HEOGXOAMMO YBENUYMTL BPEMSI MOBTOPHOTO 3arnpoca oT OBM,
T.K. BCErga Bpemsi NoBTOPHOro 3anpoca LOMKHO BbiTb GorbLue TaiiM-ayTa perynsitopa.

YnpasneHue
(DTR/RTS)
Mepepaqa Mpuem Mepenaya
A t
Mepenaya
(Tx) —
3anpoc ot
NaBMm
|
Fy e
Mpuem
(Rx)
Oteet oT
UHAMKaTopa
t
Tdelay1 Tdelay2 Tuelag
> < >
Tronkwi
< »

PucyHok B.1 - BpemeHHble Quaspammbl yripassieHusi nepedayeli u npuemom 6roka uHmepgetcos bIN-485 (Bl1n-52)

Tdelayt — 3agepxka Ha aBTomaTuyeckoe nepekniodeHne bBlMAN-485 (BrN-52) Ha npuvem panHbIx. OHa
COoCTaBnsieT BpeMsi nepegadv ogHoro 6anTa.

Tdelay2 — BPEMS peakLymn yCTPONCTBa Ha 3anpoc AaHHbIX.

Taelays — 3aepKKa Ha nepedady nocnegHero 6avta n3 6ydepa B nuHuto.

Tronwein — MUHUMarnbHOe BpeMs OTBeTa.

PekomMmeHgauumu no nporpammumpoBaHuUio obmeHa gaHHbIMU ¢ perynsatopamu MTP-8H
(ocobeHHocTM ucnonb3osaHns dyHkumnn WinAPI)

Mpu onepauusix BBoda / BbiBoga (C mporpammubiM ynpaeneHvem DTR/RTS), Heobxoaumo yaepxvBaTb
curian DTR/RTS go okoHuyaHusa nepepauv kagpa 3anpoca. [ns onpegeneHuss MOMeHTa nepegayn nocrnegHero
cumBorna us 6ydepa nepegaun COM nopta pekomengyeTcs ncnonb3oBatb pyHkuuto: 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

}

}

Kapp oTBeTa oT perynaropa nepenaeTcs perynstopoM ¢ 3agepXkkon 3 — 9 MC OT MOMEHTa NpUHATUS Kaapa
3anpoca. [lna oxuaaHus kagpa oTBeTa He pekomeHayeTcs ucnonb3oBatb WinApi: Sleep( ), a ucnonb3oBaTb
OVERLAPPED cTpyKTypy 1 onpefensitb nofny4eHne oTBeTa oT perynstopa creaylLmmM KO4oM:

while(dwCommEvent!=EV_RXCHAR)

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

}

TimeOut — TanmayT Ha nony4eHue oTeeTa.

Mocne nepepgayn kagpa oTBeTa perynatopy Heobxoguma naysa =1Mc Ana nNepeknioveHnst B pexuM nprema.
[ng oxuaaHnsa Takke He pekomeHayeTcst ucnonb3osaTtb dyHkumo WinApi Sleep( ).
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MpunoxeHue B.2 Tabnuua nporpammMHO AOCTYNHbIX PErMCTPOB perynaTopa

MTP-8H
Tabnuya B.2 — [MpozpammHo docmyriHbie peaucmpsbl peaynsamopa MTP-8H
23 i
g z g a3 Q’ﬂlz:ca Popmat MyHKT HanmeHoBaHue napameTpa [Ounana3oH nameHeHus
£ ‘% z E,- P DECp ’ | AaHHbIX MEeHI0 [MapameTp ypoBHsA KoHdurypaumm] (mecATUYHBIE 3HaYeHUA)
ez o
Peructp ngeHtndmkaumm perynsaropa :
03 0 INT SYS.06 Mn.6ainT - kog (Mogenb) perynsatopa 12 DEC, XX.89 DEC (no-6antHo)
Cr.6avT - Bepcus nporp. obecnevexns 08 DEC XX.59 HEX (no-6ai1tHo)
MepenHsass | 3HayeHWe M3mepsieMol BENUYMHBI Ha aHanoroBbIX OT MuHyc 9999 o 9999*
03 /06 1-8 INT ,,
naHernb Bxofax kaHanos Al1 ... 8 CM.MpUMeYaHve
03 /06 9-24 BYTE nﬁgﬁgg:ﬂ Pernctp anckpeTtHbix Bxogos DI1 n DI16 0 -otki., 1—exn.
03/06 25-48 BYTE Hggﬁs;i:ﬂ Peructp amckpeTHbix Boixogos DO1 — DO24 0 —orkn., 1-sHn.
03 /06 49 BYTE Peructp amckpeTHbix Bxogos (nobutHo) DI1 n DI16 0 — oTKn., 1 — BKI.
03706 50 - 51 BYTE B%r;lsz [OVCKPETHbIX BbIXxOAoB (NobutHo) DO1 — 0 —oTkn., 1 —BKI.
03/06 | 52-59 | BYTE ”ﬁgﬁg;‘:"' PEr1CTp PEXIMOB perynsTopos 1 ... 8 0 - asTomar., 1 - py4Hoit
03 /06 60 - 67 INT Hrelgsgrl]%:ﬂ 3apaHHas Toyka kaHanoB 1 ... 8 OT MuHyc 9999 Ao 9999
03 /06 68 - 75 INT nﬁgﬁggfﬂ 3HauyeHue Bbixogos M1 perynatopos 1 -8 0-100
03 /06 76 — 83 INT PI1D.00 KoadhdpuumeHT ycmuneHus perynsatopos 1 —8 Ot 000,1 go 050,0
03/06 84 -91 INT PID.01 Bpems uHTerpupoBanus 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 go 9999
03 /06 132 — 155 INT DOT.03 Ycraska MAX DO1 ... DO24 OT MuHyc 9999 no 9999
03/06 164 BYTE LOAD.00 PaspeweHue npozpaMmuposaHusi™ (1) — 3anpeLeHo,
— paspeweHo
03 165 SHORT SYS.05 Tun Mogyns paclumpenust 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 HwxHWA Nnpegen pa3maxa wkansl Bxogos 1... 8 OT MuHyc 9999 go 9999
03 /06 182 — 189 INT AIN.02 BepxHun npegen pasmaxa wkansl Bxogos 1... 8 OT MuHyc 9999 go 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»
03706 198 — 205 INT AIN.O4 Ef;;gsr;HaﬂéapemeHm BX04HoOro umgposoro cdunbtpa | 000,0 — 600,0
03 /06 206 — 213 INT AIN.05 MakcumanbHas AnuTenbHOCTb MMMNYIIbCHOW NOMEXMN 000,0 — 005,0
03/06 214 — 291 BYTE AIN.O7 MeTop TemnepaTypHOI KOPPEKLMM BXOOHBIX 0 — py4Has
CWrHasIoB 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.ycTpoicts DO kaHanos 1 - 24 0000 — 0005
_ Homep aHanorosoro Bxoga ans ynpasnexus norvkon | 0000 — 0015
03706 262-285 | SHORT DOT.01 paboTbl auckpeTHbIX Bbixogos DO1 — DO24
03/06 294 - 317 INT DOT.04 'vcTepesuc BeixogHoro yctpoiictea DO1 — DO24 0000 — 9999
_ Twn BbIXOOHOrO cUrHana BbiIxogHoro yctpowictea DO1 000,0 — ctatuyeckun
03 /06 326 — 349 INT DOT.05 —DO24 000.1 — 999,9 — umnyn.
BesonacHoe nonoxeHue BbixogHoro yctpoictea DO1 | 0 — nocneaHee nonoxexue
03706 358 — 381 SHORT DOT.06 — D024 npwv obpbiBe gaTynka 1 — OTKN. 2 — BKI.
03/06 390 -397 | SHORT CTRL.00 Twn perynsatopa 1 -8 0000 — 0005
03/06 308 — 405 | SHORT CTRL.01 Homep aHanoroBoro Bxoga ans napametpa M 0000 - 0015
perynatopa kaHana 1 - 8
0000 — obpaTHOE
03/06 406 — 413 BYTE CTRL.02 Twn ynpaBneHusi perynatopa kaHana 1 - 8 0001 — npsiMoe
03 /06 414 — 421 INT CTRL.03 CKopoCTb AMHaMUYECKON GanaHCMpOBKY 3adaHus 0000 — 9999
03 /06 422 — 429 INT CTRL.04 Bpemsi mexanuama Twm, nepuog NAQ-LLUVM 000,0 —999,9
03/06 | 430-437 INT CTRL.05 MuH1mManbHasa ANUTeNbHOCTL UMMyNbca TMUH 000,0 —999,9
03/06 438 — 445 INT CTRL.06 3apepkka Ha BknoyeHe DO B NpoOTUBOMONOXKHOM 000,1 —999,9
HanpaeneHu1
03/06 446 — 453 INT CTRL.O7 30Ha HEeYYBCTBUTENBHOCTU 3-X NO3ULMOHHOIO 0000 — 9999
perynstopa (MepTBas 30Ha)
03/06 454 — 461 INT CTRL.08 'nctepesunc 2-x, 3-X NO3MLMOHHOIO perynsaTopa 0000 — 9999
03 /06 462 — 469 INT CTRL.10 Orpanudenne MAX aHanoroBov S4erku perynsropa Ot muHyc 009,9 go 109,9
03/06 470 — 477 INT CTRL.09 OrpaHuyenve MIN aHanoroBow si4eiikn perynsitopa Ot muHyc 009,9 go 109,9
03/06 478 — 485 | SHORT CTRL.1 Homep anckp.Bbixoda Ha KOTOpbI NogaeTcst curHan 0-15

«BOJbLUE» perynatopos kaHanos 1...8
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[TpodomkeHue mabnuybl B.2 - [fpoepamMmHO docmyriHbie peaucmpbl peaynsimopa MTP-8H

8% | Aspec
El 5[ F) erneToa ®dopmar MyHKkT HavmeHoBaHue napameTtpa [Onana3oH nameHeHusA
E é =g P DECp ’ | AaHHbIX MEeHI0 [MapameTp ypoBHsA KoHdUrypaumm] (mecATUYHbIE 3HaYeHUA)
§° 5
03706 486 — 493 SHORT CTRL.A2 Homep anckp.Bbixoga Ha KOTOpPbIA 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 M3MEPUTENBHOIO KaHana
03/06 502 — 509 INT CTRL.14 3HayeHne 6e30nNacHOro NONoXeHUs 000,0 — 099,9
yCTaHaBMMBAEMOro Nornb3oBaTenem
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 MCTOYHMK @aHanoroBoro curHana ans ynpasneHuns 0000 - 0017
aHanorosbiM Bbixogom AO1 — AO4
0,
03/06 546 — 549 INT AOT.01 HavanbHoe 3HauyeHne BxogHoro curHana pasHoe 0% OT MuHyc 9999 fo 9999
BbIXOAHOIO curHana
03/06 550 — 553 INT AOT.02 KOHOeque 3HayeHne BXOOHOro curHasna paBHoe OT MuHyc 9999 no 9999
100% BbIXOAHOTO curHana
03 /06 554 — 557 BYTE AOT.03 HanpaeneHnue 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 no 9999
746 — 765 LNY2.00-19
766 — 785 LNY3.00-19
03/06 786 — 805 INT LNY4.00-19 | OpguHaTbl OnopHbIX ToYek NuHeapusaumm  (Y)
806 — 825 LNY5.00-19 | ananoroeoro 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 KannbpoBka Hayana wkanbl 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 go 9999
03 /06 902 — 905 INT CALO.00 Kannbposka Hayana wkansl Bbixoga AO1 — AO4 OT MuHyc 9999 go 9999
03 /06 906 — 909 INT CALO.01 Kannbposka koHua wkanbl Bbixoga AO1 — AO4 OT MuHyc 9999 o 9999
03 /06 910 INT SYS.07 KannbpoBka Hyns garyvka TEpMOKOMMNEHcaUnm OT MuHyc 9999 go 9999
03 /06 911 INT SYS.08 KannbpoBka MakcvmyMa aaTyvka TepMOKOMIEeHcaumm OT MuHyc 9999 no 9999
03/06 912 - 919 INT COR.01 KoadhduumeHT Koppekumm (CMeLleHne) aHanoroBbix OT MuHyc 9999 o 9999
Bxogos 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 o 9999
03/06 952 — 959 INT CTRL.19 YcTtaBka aBapuiiHon curHanmaaumm MIN gns OT MuHyc 9999 o 9999
aHanoroBblx Bxogos Al1 — Al8
YcTtaBka aBapuiiHon curHanusauum MAX gns OT MuHyc 9999 o 9999
03/06 960 — 967 INT CTRL.20 aHanoroBbix Bxogos Al1 — Al8
03/06 976 SHORT SYS.04 KonnyecTBo nHAMLMpyeMmbIx napameTpoB 0001 - 0008
03 /06 977 SHORT SYS.03 Bpemsi uvgmkaumm 0001 - 0010
03 978 SHORT SYS.02 Tarim-ayT Kagpa 3anpoca 0001 - 0200
03 979 SHORT SYS.00 CeTeBol agpec 0000 - 0255
03 980 SHORT SYS.01 CkopocTb 06MeHa 0000 - 0012
03/06 981 INT SYs.g7 | 3rauerve KoppeKuuy Mokasanuii AaTmka OT MuHyc 9999 Ao 9999

TepMOKoOMneHcayuun

* TlMpumeyaHne k peructpam 1 — 8.

anI HEeOOCTOBEPHbIX AaHHbIX 3HayeHue VIBMEPFIEMOVI nepemeHHon B 3TUX perncrpax

yBenuuuaetcs Ha 20479 (4FFFh), T.e. BbixoguT 3a npedenbl Noboro usmepsieMoro auanasoHa, U 3TO MOXET CMyXWTb MPU3HAKOM O
HE0CTOBEPHOCTU AAHHbIX ANS BEPXHErO YPOBHS.

Peructp

164

«PaspeweHue npoepamMmupo8aHusI»,

B Cny4yae YCTaHOBKM ero 3Ha4vyeHus B «1»,

paspewaet u3MeHeHue

KoHdUrypaumoHHbix pernctpoB No 165-981. YctaHoBKY «Pa3peweHue npozpaMmupo8aHusi» MOXHO OCYLEeCTBUTb C nepcoHanbHon OBM unu c
nepegHen naHenu perynsatopa (ypoeHb 17.00). Mpu Hanuuum B 164 peructpe «O» AOCTYNHbI ANS U3MEHEHUS! TONMbKO PerucTpbl OnepaTUBHOIO
ynpasnexus 0-164, a octanbHble 4N YTeHUS.
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Tabnuuya B.3 — lMpozpammHo docmyrnHble 6umoesble peaucmpbi no 3anucu pezynsmopa MTP-8H

®DYHKUMOHaNbHbIN 6Ap.pec
KoA, onepauum nrosoro HaumeHoBaHue 6uToBOro napameTpa fnanaso usmerenms
(TonkKo 3anuch) peructpa (wecTHaguaTepUyHble 3HA4YEHUSA)
Data Coil

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

Pernctpel 0-31 Tabnuubl B.2 npeactasnstoT cobow nobutHein obpas permctpos 50, 51 tabnuubl B.1. ®yHkumns 05
npefocTaBreHa C TOYKM 3peHns Ge3aonacHoro ynpaeneHust permctpoM 50, 51 (cm. Tabnuuy B.1). PekomeHgyeTcs ocylecTBnsaTb
rpynnosoe yteHune u3 peructpa 50, 51 Tabnuupl B.1 (kog 03), a 3anncb ocyLwecTBnsATb NOOUTHO B agpec 6utosoro pernctpa 0-31
Tabnuubl B.2 (kog 05).

Mpunoxenue B.3 MODBUS npotokon
B.3.1 ®opmart kaxporo 6anTa, KOTOpbIi NPUHMMaETCA U NepefaeTcsA perynsTtopamMmu crieayroLmn:

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

Kagp Modbus coobLeHus cnegytowimin:

DEVICE ADDRESS | FUNCTION CODE DATA
8 BITS 8 BITS k x 8 BITS

CRC CHECK
16 BITS

Fne k<16 — komm4yecTBO 3anpalumBaeMbix peructpoB. Ecnu B kagpe 3anpoca 3aka3aHo Gonee 16
peructpos, PEFYITATOP MTP-8H B oTBeTe orpaHuyYnBaeT NX KONNMYECTBO A0 NepBbix 16-Th perncTpos.

B.3.2 Device Address. Aapec ycTpoicTBa

Appecc perynsatopa (slave-yctpowncTtea) B cetn (1-255), no kotopomy obpawiaetca SCADA cucrtema
(master-ycTpoicTeo) co cBouM 3anpocoM. Koraa yaaneHHbIi perynstop NocbinaeT CBOW OTBET, OH pa3MelLaeT 3ToT
Xe (cobGCTBEHHBbIM) agpec B 9TOM nofe, YTobObl master-yCTponcTBO 3HaNo, Kakoe slave-yCTpoMCTBO OTBEYAET Ha
3anpoc.

B.3.3 Function Code. ®yHKUNOHaNbHbLIN KO4 onepauun

PEIYJIATOP MTP-8H nopaepxuvBaeT cneaytowime pyHKunm:

Function Code PyHKUMA
03 YteHune pernctpa(oB)
05 3anucb BUTOBbLIX NEPEMEHHbIX
06 3anncb B 04uH perncTtp
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B.3.4 Data Field. Mone nepegaBaeMbIx AaHHbIX

Mone paHHbIX coobuweHns, nocbinaemoro SCADA cuctemol yganeHHoOMy perynstopy, COOepXuT
no6aBoyHO MHbopMaLmio, KoTopas Heobxoauma slave-ycTponcTBy Ansa Aetanu3aumn dyHkumm. OHa BKNoYvaeT:

® HayarnbHbIM agpec perncTpa n KonmyecTso perncTpos Ansa dyHkumum 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 chyHKUMIo 03 M coaepKUMoe 3anpallvBaeMblX PErMCTPOB
® a/lpec perncTpa 1 3HavyeHue 3Toro peructpa ans gpyHkumm 06.

B.3.5 CRC Check. None 3Ha4yeHMs KOHTPONIbHON CYMMbI

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

Mocne dopmupoBaHna coobleHnss (address, function code, data) nepepatowee ycTpoincTBo
pacunTtbiBaeT CRC koa u nomellaeTt ero B koHel coobuieHusi. MpuemMHoe ycTponctBo pacunteiBaeT CRC kop
NPUHATOro coodLeHns 1 cpaBHMBaeT ero ¢ nepepanHbiM CRC kogom. Ecnn CRC kof He coBnagaeT, 3TO 03HavaeT
YTO UMEET MECTO KOMMYHUKaLMOHHasA owwmnbka. YCTPONCTBO HE BbIMOMHAET OEWCTBMIA U HEe JAeT OTBET B Criyyae
o6HapyxeHusa CRC owmnbku.

NocnepoatensHoctb CRC pacyeTos:

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

. Ucknirouatowee I ¢ nepebiMn 8 61T Barita cooblieHus n cogepxunmoim CRC peructpa.

. CoBur pesynbTaTta Ha OAMH OMT BNpaso.

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

. Ecnu coguraembivi 61t Hynb, NOBTOPUTL Lar 3.

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

. Ucknirovatowee NI co cnepgytowmmn 8 6ut Ganta coobieHuna n cogepxumbivm CRC pernctpa.
. MoBTOpATHL Warn ot 3 go 7 noka Bce 6anTbl coobLeHns He obpaboTatoTcs.

. KoHeuHoe copepxnmoe pernctpa u 6yaet 3Ha4eHNMeM KOHTPOSbHOW CYMMbI.

O©CoOoO~NOOOBDWN-=-

Korga CRC pa3smelyaeTcsl B KOHUe coobuieHns, Mnagwmii 6ant CRC nepeaaetcs nepsbiM.

MNpunoxexue B.4 Npumep pacyeTa KOHTPOSILHOM CYMMbI 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; Il 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

YreHue Heckonbkux pernctpoB. Read Multiple Register (03 )
Cnepayowmin popmat ncnonb3yeTtca Ans nepegayy 3anpocoB OT KOMMbOTEPA W OTBETOB OT yAareHHOoro

yCTpOMWCTBA.

3anpoc yctpouctBy 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 — konmnyecTBo 3anpalwmBaemblX peructpoB. Ecnv B kagpe

3anpoca 3akasaHo 6onee 16 peructpos, perynatop MTP-8H B oTBeTe orpaHuM4MBaeT Mx KONMYECTBO A0 nepBbix 16-

TW PErMCTPOB.

Mpumep 1:

1. YteHue peructpa Read Single Register (03)

3anpoc yctpounctBy. 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)
Cnepgytoluas komaHaa 3anucbiBaeT onpeaenieHHoe 3HauyeHne B perncTp.
3anpoc u OTBeT ycTpomcTBa. 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)
Cnepyiowasi KoMmaHaa 3anvcbiBaeT onpeaeneHHoe 3HadeHe B OUTOBLIN perncTp.
TMP-8 nmeet 32 6GUTOBBIX perncTpa koTopble cooTBeTCTBYHOT permctpam Ne9 n 10.

3anpoc yctporctBy. SENT TO DEVICE: Address 1,

OVCKpeTHoro Bbixoga Ne1.

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:

YcTtaHoBuTb Bpems anddepeHumpoBaHus perynatopa 74 cekyHabl B ycTponcTee ¢ 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

Tabnuya 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)HacTpownka 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 Bpemsi Cex. 0000 - 6000 0000 0001 3.6.1 | 0000 — oTkn.
ancdepeHumpoBaHms
YpogeHb 3. (H 1n) HacTpoitka napameTpoB aHanorosbix Bxogos Al1 — Al8*
00 Twvn aHanorosoro Bxoaa 0000 — nuHeNnHbIN Cor- 0001 3.6.2
0001 — kBagpaTn4eckni nacHo
0002 — TCM 50M 3akasy
0003 — TCM 100M
0004 — rp.23
0005 — TCI1 5011, Pt50
0006 — TCI1 1001, Pt100
0007 —rp.21
0008 — nuHeapu3oBaHHast
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 — nHTepencHbIN BBOA,
01 HwxHuii npegen pasmaxa TEXH. OT MuHyc 9999 fo 9999 Cor- Mnagwwi | 3.6.2 | Ecnv n.00 BbIGpaH B
wKanbl eq. nacHo paspsa nananasoHe 0002-0007
3akasy 0010-0016 TO
02 BepxHuii npegen pa3amaxa | TexH. OT MuHyc 9999 fo 9999 Cor- Mnagwuii | 3.6.2 | 3Ha4YeHue aTuX
LuKanbl en. nacHo | Paspsa MYHKTOB U3MEHUTb
3akasy Henb3s.
03 [MonoxeHne aeunmanbHOro 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
MMMYNbCHON MOMeXxXw
06 KonunyecTso yyacTkoB Ot 0000 oo 0019 0000 0001 3.6.3
nYHeapu3aummn Bxoga
o7 MeToa TemnepaTtypHom 0000 — pyyHas koppeKLus 0000 0001 3.6.2 | T=Tusm+Tkop.py4
KOppeKLUMM BXOAHbIX 0001 — aBTOMaTHyeckas (cm.3.08)
cuUrHarnos OT Tepmonap Koppekuus T=Tnsm+Tkop.aBT
08 3HayeHne TemMnepaTypbl B | TEXH. OT MuHyc 099.9 0o 999.9 000.0 000.1 3.6.2 | Tkop.py4
pexume py4yHON Koppekummn | en. Mpu 3.07=0000
BXOAHbIX CUTHAroB OT
Tepmonap
YpoBeHsb 4. (F u L) Hactponka ¢pyHKUMOHaNbHbIX 6110KkOB 1-8*
00 Tun dyHKUMM 0000 — He ncnonbayeTcs 0000 0001 3.6.4
0001 — pasHocTb (A)
0002 — cpegHee
0003 — BnaxHocTb
01 MepBbIi napameTp 0000 — Al1 0000 0001 3.6.4
pyHKLMOHanbHoro 6roka 0001 — Al2
P1 0002 - AI3
0003 - Al4
0004 — Al5
0005 — Al6
0006 — Al7

0007 — A8
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[MpodomkeHue mabnuypl I".1 - CeodHass mabnuya napamempos peaynsmopa MTP- 8H

Ean-

3aBoa-

MyHKT n HULbI [vana3oH n3ameHeHus ckue War Paz- n
MEeHIo apamertp usme- napameTpa HacT- n3me- aen pumetanne
~ HeHus
peHust POWKMN
02 BTopoi napameTp 0000 — Al1 0000 0001 3.6.4
yHKLMOHanbHoro 6roka 0001 - Al2
P2 0002 — AI3
0003 — Al4
0004 — Al5
0005 — Al6
0006 — Al7
0007 — AI8
YpoBeHb 5. (HoF) HacTtpoiika napameTpoB aHanorobix 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 — nHTepdenCcHbIn BXoa,
0010 — BbIxoa, dyHKL,. 6noka 1
...... Tonbko Ana MyHKUUK
0017 — BbIxoA yHKL. bnoka 8 peTpaHcMucenn (ecnu
01 HavanbHoe 3HauyeHve TEXH. OT MuHyc 9999 no 9999 000.0 Mnagwwii | 3.6.5 8.00#0004)
BXOJHOrO CUrHana paBHoe | ef. paspsia
0% BbIXOAHOIO CUrHana
02 KoHeuHoe 3HaueHue TEXH. OT MuHyc 9999 o 9999 100.0 Mnagwwi | 3.6.5
BXOJHOTO CUrHana paBHoe | ef. paspsia
100% BbIXOAHOTO curHana
03 HanpaBneHue BbIXOQHOTO 0000 — AO=y 0000 3.6.5
curHana AO1 0001 — AO=100%-y
YpoBeHb 6. (/0 o) HacTponka napameTpoB AUCKpPeTHbIX Bbixogos DO1 — DO8
00 Jlornka paboTbl BbIXOLHOMO 0000 - He ncnonbayeTcs 0001 0001 3.6.6
ycTpoiictea DO BbIXOA OTKI; (otHocuTensHo MIN-
0001 — 6onbe MAX; MAX
0002 — meHble MIN; COOTBETCTBYIOLLIEro
0003 - B 30He MIN-MAX; DO);
0004 - B He 30HbI MIN-MAX
0005-BHE 30HBI | | | |
npeaynpeamTenLHoN =5(8) ->DO
0600LeHHON cpaboTaeT, ecnu B
TEXHOMOrM4YeCcKon Kakom nnbo kaHarne
curHanusauuu; napameTp BblAeT 3a
0006 — peseps pamku
0007 — MHTepenCHbIN npeaynpeauTensHom
BbIBOA (aBapunHon)
0008 - BHe 30HbI aBapuNHOW TEeXHOMNOrMYEeCcKon
06006LeHHOoN curHanusauum
TEXHOOTNYECKON
curHanusauyum (cm. n. 3.7.5)
01 MNcToYHMK aHanorosoro 0000 — Bxoa Al1 0000 0001 3.6.6
curHana ans ynpasneHus 0001 — Bxog Al2
ONCKpeTHbIM Bbixogom DO | | ...
0007 - Bxog Al8
0008 — BbIxoa dyHKL,. H6roka 1
0015 - BbIxoA ¢pyHKL. 6rioka 8
02 Ycraska 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 Mnaguwui | 3.6.6 | C yyeTom geumm.
eq. paspsa pasgenutens
aHanoroeoro Bxoga
04 'mcTepesunc BbIXOAHOrO TEXH. OT 0000 go 9999 002.0 Mnaguwuwi | 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 yctpoiictea DO paspsn 000.1-999.9 -
UMMYMbCHbIN
(aMHamMu4eckui)
06 BesonacHoe nonoxeHne 0000 — nocnepHee 0000 3.6.6
BbIXOAHOrO yCTpOWCTBa nornoxeHve
DO B cnyyae oTkasa 0001 — oTkn.

0002 — BKn.
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[MpodomkeHue mabnuypl I".1 - CeodHass mabnuya napamempos peaynsmopa MTP- 8H

Ean- 3aBoa- w
n 2" | Paa-
YHKT MNa HULbI [Onana3oH nameHeHus cKue ] a3 n
pameTp n3me pumeyaHue
MEHI0 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. (3 do l':) HacTtpoika napameTpoB AUCKpeTHbIX BbixogoB DO17 — DO24
00 MapameTpbl aHanornyHbI
napameTpamM HacTpOWKu
12 YPOBHsi 6
YpoBeHb 9. (n': Er 1'_) HacTponka napameTpoB KOHTYPOB ynpaBrneHusa*
00 Twn perynatopa 0000 — nugukaTop 0000 0001
0001 — 2-x NO3MUMOH
0002 — 3-X NO3MLMOH.
0003 — NA-Wnm-
perynstop
0004 — NW-aHanoroBbIn
0005 — NA-uMnynbCHbIN
01 Homep aHanoroBoro Bxoaa 0000 — Bxog Al1 0000 0001
(ucToyHMK aHanoroBoro | | ......
curHana) 0007 - Bxog Al8
0008 — BbIxog, ¢h-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 ANHAMUYECKOW TEXH. OT 0000 go 9999 000.0 Mnagwwui 0 - otkn. C yyetom
6anaHcMpoBK/ 3agaHusi en./MuH paspsa Oeunm. pasgenurens
BXoAa
04 Bpemsa mexaHnama Tm unu | cexk. Ot 000.0 0o 999.9 010.0 000.1 [nsa umnynscHoro
nepwog NA-LWMM perynsTopa
05 MuHumanbHas CeK. Ot 000,0 go 999,9 000.1 000.1 [Onsa umnynbcHoro
ANUTENbHOCTb MMNYyrbca perynstopa
TMUH
06 3agepkka Ha BKIIOYEHME Cexk. Ot 000.1 go 999.9 000.1 000.1 [Onsa umnynbcHoro
DO B NpoTMBONONOXHOM perynstopa
HanpaeneHun
07 30Ha HeYYBCTBUTENMBHOCTU | TEXH. OT 0000 go 9999 0000 Mnagwwui [aHHbIN napameTp
3-X NO3MLMOHHOIO en. paspsa npeacTaensieT
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 saueiikn | % -9.9-109.9 000.0 000.1
Ona Mg —
perynatopa S aHanorosoro u M0 —
10 Orp?HquHme MAKC % -9.9-109.9 100.0 000.1 LWMM perynsiTopa
AYeikv perynsrtopa
11 Homep auckp.Bbixoga Ha 0 — BbIxog DO1 0000 0001 Ona 2-x, 3-x
KOTOpbI NogaeTcsd curHan | | ...... nosuumoHHoro u M-
«BOJIbLUE» 23 — BbIxog DO24 LLUNM perynatopa
12 Homep auckp.Bbixoga Ha 0 — BbIxog DO1 0001 0001 Onsa 3-x N03MUMOHHOIO
KOTOpbIA NogaeTcsd curHan | | ...... perynstopa
«MEHBLLUE» 23 — Bbixog DO24
13 BesonacHoe nonoxeHue 0000 — nocnegHee 0000 0001
BbIXo4a perynstopa B noroxeHve
crnyyae oTkasa gaTyvka, 0001 — 0% (oTkn.)
TNIMHWK CBA3U UNn 0002 — 100% (Bkn.)
N3MepUTENbHOro KaHarna 0003 — 6e3onacHoe
NornoXeHve ycTaHaB-
n“BaemMoe nonb3oBaTenem
14 3HauyeHne 6e3onacHoro % Ot 000.0 go 099.9 000.0 000.1
NONOXEHUS
yCTaHaBNMMBaeMOro
nonb3oBaTenem
15 Twn npegynpeguTensHon 0000 — abcontoTHast 0002 0001 3.6.7
curHanusaumm 0001 — peBunaLmnoHHas
0002 — abcontoTHasd ¢
3arnoMuHaHneM
0003 — peBunaLmoHHasi ¢
3anoMyHaHnem
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Ean-

3aBoa-

MyHKT n HULbI [Onana3oH nameHeHus cKue Lar Pas-
apameTp n3me- MpumeyaHue
MEHI0 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.
npegynpeauTernbHon 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. pa3psn pasgenutens sxoga 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 aBapuiHon n
npeaynpeauTenbHoOM
curHanusauum
19 YcTaBka "MUHUMYM" TEXH. OT MuHyc 9999 o 9999 010.0 Mnagwwi | 3.6.7 | C yyeTom geumm.
aBapuUHON CUrHanu3aunm eq. paspsa pasgenutens sxoga Al
20 YcTtaBka "Makcumym" TEXH. OT MuHyc 9999 o 9999 090.0 Mnagwui | 3.6.7 | C yyeToM geumm.
aBapyMHON curHanmsauum | eq. paspsa pasgenurens sxoga Al
YpoBeHb 10. («'_ N u) Abeuymccebl (X) onopHbIX ToYeKk NMHeapusauum Al1 — Al8*
00 Abcuuncca HavanbHoro % OT1 00.00 go 99.99 00.00 00.01 3.6.3
3HayeHus (B % ot
BXOAHOr0 curHana)
%
19 Abcumcca 19 Touku % OT 00.00 £o 99.99 00.00 00.01 3.6.3
YpoBeHb 11. (1'_ nr |:f) OppauHathbl (Y) onopHbIx To4ek nuHeapu3sauum 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 OpauHata 19 To4ku TEXH. OT MuHyc 9999 o 9999 00.00 Mnagwwi | 3.6.3
eq. paspsaa
YpoeeHb 12. (L HL 1) Kanu6poeka ananoroebix Bxonos Al1 — Al8*
00 Kannbposka Hyns TEXH. OT MuHyc 9999 o 9999 5.1
aHarnoroeoro Bxoaa en.
(napameTpa)
01 KannbpoBka koHua WwKanbl | TeXH. OT MuHyc 9999 fo 9999 5.1
aHarnoroeoro Bxoaa en.
(napameTpa)
YpoBeHb 13. ({__ 0 ) Koppekuusi aHanoroebix Bxogos Al1 — Al8*
00 Koppekumns aHanorosoro TEXH. OT MuHyc 9999 o 9999 000.0 000.1 3.6.2 | MHguumpyet PV=PV+A
BXoAa 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 nameHeHne % 0-100 5.3
COCTOSIHUSI aHAroroBOro
Bbixoga AO
01 Kannbposka Hyns % 5.3
aHanoroBoro Beixoga AO
02 Kannbposka makcumyma % 5.3
aHanoroBoro Beixoga AO
YposeHb 15. (59 5) O6wme napameTpbl
00 CeTeBon agpec (Homep Ot 0000 po 0255 0001 0001 B.1 0000 — oTkntoYeH oT
npubopa B ceTn) 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
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Ean-

3aBoa-

MyHKT n HULbI [vana3oH n3ameHeHus ckue War Paz-
apameTp n3me- MpumeyaHue
MEeHIo usme- napameTpa HacT- HeHMS! aen
peHust POWKMN
02 Tanm-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 KonunuectBo 0001 — 0008 0008 0001
VHAVLIMPYEMBIX KOHTYPOB
ynpaBnexHus
05 Mogens YCO (moayns 0000 — HeT YCO 0000
pacLumpeHmnst) 0011 — MP-51H-11
0013 — MP-51H-13
0015 — MP-51H-15
0016 — MP-51H-16
0017 — MP-51H-17
0018 — MP-51H-18
06 Kopa perynsitopa. 87.xx --- CnyxebHas
Bepcusi nporpammHoro nHdopmauums
obecneyeHus Kog 89
Bepcus xx (Hanp.
87.02)
o7 Kannbposka Hyns % CwmeLueHne
AaTtuuka
TepMOKOMMEeHcaLmm
08 Kanunbposka makcumyma % Ycunenve
AaTuyuka
TEPMOKOMMEHCaLMN
YpogeHb 16. (5HuE) CoxpaHeHne napameTpoB
00 CnyxebHas nHdopmauusi
01 3annck NnapameTpoB B 0000 4.6.2
3HEProHe3aBNCUMYHO 0001 — 3anucaTtb
namsTb
YpoBeHb 17. (1'_ oH d) 3arpy3Ka napameTpoB
00 Pa3spelueHune 0000 0001
nporpaMMupoBaHusi No 0001 — paspeLueHo
cetn ModBus
01 3arpyska HacTpoek 0000 4.6.3
nons3osarens 0001 — 3arpy3uTb
02 3arpy3ka 3aBOACKMX 0000 4.6.3
HaCTPOEK 0001 — 3arpy3uTb

* Homep KkaHana, Bxoaa Bbibupaetcs knaeuwamu [NekHT] - [NekH{] 1 BbicBeTnsieTcst Ha MHAMKaTopax 1-8.
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INucTt perncrtpaumm uameHeHUn

Bcero
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