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JaHHoe pykosoOcmeo o aKkchyamauyuu sensemcs  ocpuyuanbHol  QoKyMeHmauyuel
npednpusmusi MUKPO/I.

lpodykyusi npednpuamusa MUKPOIJI npedHasHadyeHa 015 sKcriyamauuu KeanuguyuposaHHbIM
MepCoHanoM, MPUMEHSIIOWUM coomeememeyiowue npueMbl U MOAbKO 8 UerisiX, OfuCaHHbIX 8
Hacmosiwem pykogodcmee.

Konnekmue npednpusmua MUKPOJI ebipaxaem [ 6onbwyrd \ npusHamenbHOCMb mem
crieyuanucmam, Komopble npunazarom 6onbwue ycunus  0ns ModOepKKU 0Ome4yecmeeHHOo20
rnpoudsodcmea Ha Hadnexawiem yposHe, 3a mo, Ymo OHU euwe cbepeaniu ceor cury Oyxa, yMeHue,
criocobHocmu u masaHm.


https://lizantan.com/shop/mikroprocessornyy-regulyator-mik-121n

8-800-511-09-43

mlizantan@yandex.ru LIZANTAN.COM
3
COOEPXAHWE
Crp.
1 OMMUCAHMUE PETYJIATOPA. ...t s s s e e s r s s s e s e s s e s s e e e nmmn s 5
(R E= Ec = LT T o 1= Y 3 o] o - 5
1.2 OBo3HaveHnEe PerynaTopa N KOMMIIEKT MOCTABKM ...c.eiiueeeeeeraaeeeaaeeeeeeeaeessaanneeeeeeaeeseaanneeeneeeeeeeaaannneees 6
1.3 TeXHNYECKNE XAPAKTEPUCTUKN PEIYIISATOPE@ .. uureerreeeeesaaunreeeraaeseaaaneseeeeaeessaannseeeeeeeesaaaanssseneeeessaaansenes 7
1.3.1 AHAINOTOBBIE BXOOHBIE CUTHATIB .......cevutunneeeeeeeeetasaeseeeseeesasaseeeeeseessanneseesseessasaaseseserssssnnaaeseeeeenes 7
1.3.2 AHANOTOBBIN BBIXOJHOM CUTHATT .. ..c.eeevitinieeeeeeeeetaeaeeeeeseeesasaaeeeseeesssanneeeesseenessnnnseseserssssnnnaeseeeeenes 8
1.3.3 [UCKPETHBLIE BXOAHBIE CUTHATTBI ....uieeeieieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseseeeeeeesiamneatineseeeeeeeeeeeeaeaeeasenns 8
1.3.4 ONCKPETHLIE BBIXOAHBIE CUTHATTBI «...ieieieieeeeeieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaeseeeeesesathessasBineeseseseeesesesens 8
S IRC TR T =Y Y/ < o 1 S 9
1.3.6 MNMocnepoBaTenbHbIN MHTEPAENC RS-485.......ovviiiiiiiiiiiiieeecee e e e B 9
1.3.7 ONEKTPUUECKME AAHHDBIE ....cceeieeeiiiiiieeeeeeeeeiiiirseeeeaessesessssseesasssassssssssessssssatihneeseeessssassssssseeeeeesesanns 9
1.3.8 KopnycC. YCROBUS SKCTUTYATALMM ...eeeeieieeeceeeeeieeeeeeeeeeeeeeeeeeeeeee e siionasanat i s e eesatBin e e e eeeeseaeaeeeaeneeeens 9
1.4 CpeacTtBa N3MepeHust, UHCTPYMEHT U MPUHAANEKHOCTM ...vveeeeeeeeeesbunireieeeeeeieiasbieeeeeeeeeseernneeeeaeeeesnans 10
LR T\ E= T o ] o o)== R IR F= o = - T S S 10
2 PYHKLUMOHAJIbHBIE BO3MOXHOCTMU ... a0l e el e e e e eeeemmmmnnnnseeeees 10
3 KOHCTPYKUUA PEIFNYNATOPA U NMPUHLUIM PABOTDI......cccceeeiieeeceereeee e, 11
3.1 KOHCTPYKUMA PEMYIIATOPE «eeeuvveeeaiuriieeerrieeeesreeeessseeeessseeeessatlneesenseeesdhitenesssneeesssseeeessnseeessanseeessnnnes 11
3.2 HasHayeHVe ANCNNEEB NEPEAHEM MAHEITM ....uuerereeeeeieereeeeereeesssssastbhneaeeeseaansseeeeeeesesaaannseeeeeeeessanasnsenes 11
3.3 HasHaueHne CBETOONOOHBIX NHONKATOPOB. .....eeereee diineeeeeereeeseaaureneeeeaeesaaannseeeeeaeessaaannseeeeeeesssannsnsenes 11
3.4 CocTosiHME UHONKATOPOB Pa3NNYHbBIX TUMOB PETYIIATOPOB .......dbeveeeeeeeeeeiirieeeeeeeeeecnireeeeeeeeeeennnees 12
3.5 HABHAUEHME KIMABUILL ......veieiiieieiiiiieieie e e ettt e et e e i sttt e e e e e s e et e et e e e e e e s e nnbeeeeeeeeesannnneees 14
3.6 CtpykTypHas cxema perynaropa MUK-1 21 H . e 15
3.7 MpuHumn paboTbl perynatopa MUK-12TH ... i e 15
3.8 PacnpepeneHnune BxoaoB-BbIxoAoB CTPYKTypP. perynatopaMUK-121H ... 15
3.9 CTPYKTYPHBIE CXEMbIl PETYITSITOPOB ....ceeeeesstiureresseas st iiiorne e eeeeesesaunssseeseaeesasassrsseesasesaaasssessesesesnannssens 16
3.10 MpuHuun paboTbl 6110ka OBPABOTKN AHAMOFOBOIO BXOMA -...vveeeeurrreeeiurereeaaureeeeasnreeaesaseeessareeessnnnes 20
3.11 Jlorvka paboThl ANCKPETHBIX BXOLOB ........uueiumrreeeeeesannreeneereeesasanssnneeeeessaaanssseseesesssasmnssssereeesesmmmsnseees 23
3.12 Norvika paboTbl AUCKPETHBIX BBIXOOB .........veisshureeeeaaureeeeaareeeeaaseeessaseeeesaaseeessaseeeessnseeessanseeessnnnes 24
3.13 MprHUUN PABOTHl AHANOTOBOTO BBIXOMB ... .veeeeerureeeearuteeeeaauteteeaateeessabeeeeaaseeesaaseeeesabeeessanreeessnnnes 24
3.14 MpurHuMN paboTbl TEXHONMOTNYECKOM CUTHAMMBALMM .....eeeereeeeeeeeieieeeeeeesaaannneeeeeeaeesesannneeeeeeesssaaannneees 25
4 UCMOJNIb3OBAHUE MO HASHAYMEHUIO ...........cooeeeece e e e 26
4.1 3kcnnyaTaunoHHbIe OrpaHUYeHUs APU UCMONMb30BAHNUMN PETYMATOPE «oeevvveeeeiieeeeeaireeeesreeeeessnreeeaans 26
4.2 MNoarotoBKa Perynsatopa K MCHOMB30BAHMEIO .......ceeeiuereeeiteeeaaateeeeeaateeeessateeeesaasseeessasseeessanseeeesanseeesaas 26
G B oy T LY I N = O 26
4.4 PexxuM KOHOUTYPUPOBAHNUE ...........oooo oottt e e e e e e e e e e e sennaaeeeaeeeeennns 33
4.5 lNopsiAoK HAaCTPOWKN aHAsOroBbIX BXOA0B YN @HASTOTOBOMO BBIXOZA ...ceeeeeeeeeeeeeeaeeeaeaeeeaeaaeeeeeaaeaeaaeeeenns 36
4.6 PyyHasa ycTaHOBKa NapameTpoB peryrnmpoBaHus No NepexoaHOM QYHKLUNM .......ceeeeeeririuireeeeaaaeaannes 38
5 KAJINBPOBKA UTIPOBEPKA PETNYJIATOPA ...t re e e s e e e 39
5.1 KanmBpOBKa @HATTOTOBBIX BXOIOB ......c.eeeeeiauururerrraaesesannseneeraessasansssseeeeessaaanssesseesesesammsssssseeeesesamnsnssees 39
5.2 KanmBpOBK@:@HANTOTOBOTO BBIXOA «.vvvreeeeeiuurererrraeeseaanreseeereessssansssseeeeeessaanssssseesesesammssssseeeesesnmmssssees 43
6 TEXHUHMECKOE OBCJITYXKUBAHUE ..............coo e 44
8.1 OBLLIE, YKABAHMIS: ... .eeeeureeeeeeuteeeeeauteteeaateeeesataeaessteeaeaanteeaesaseeeeeasaeaesansaeaeeansaeeesansaeaesansenasessenessnnses 44
O V1T o S I T = T =T = Lo Yoy SRR 44
7 XPAHEHUE U TPAHCTIOPTUPOBAHUYE ........corvereereereereeressessessessessessessessesssssssenns 44
7.1 YCNOBUSA XPAHEHUS PETYIIATOPE --uvereeeraaaeeiauuneeeeeaaeaeaaneeseeeaaaasaaannssseeeeaseaaaannseseeeeaeeaaaannseeeeeaeeesaaannseees 44
7.2 YcnoBus TPAHCNOPTUPOBAHUSA PETYIIATOPA -..vvereeeeeeaiunrreeeeeaeeaaaannseereeaaeaaaannseeeeeaaaesaaannseeeeeesesaaannseees 44
8 TAPAHTUM UBITOTOBUTEJIA ...t srreesss s s s s s s s s e e nmns s s s e mmn s e e nnnn 44

NMPUNOXEHUE A - TABAPUTHBLIE U NMPUCOEAUHUTEJIbHbLIE PA3SMEPHDI ........ 45



https://lizantan.com/shop/mikroprocessornyy-regulyator-mik-121n

8-800-511-09-43

mlizantan@yandex.ru LIZANTAN.COM
4

NMPUNOXEHUE b - NMOOKNIOYEHUE PEIYNATOPA. CXEMA BHELUHUX

L0 0 I ] 1 1 P 46
MpunoxeHue B.1 MNMogknoyeHne aHanoroBbIX 4aTYUKOB C MACCUBHBIMU BBIXOOAMM ......ceeveeerriunreeneeenss 46
MpunoxeHune b.2 MNMoagknoyeHne ANCKPETHbIX Harpy3ok k perynatopy MUK-121H..........cccoiie. 47
MpunoxeHne B.3 Cxema nogkntoveHUsa nHtepdenca RS-485 ... 48

NMPUNOXEHUE B - KOMMYHUKALMOHHDBIE ®YHKLIUN............ccceeeeeeeeereeeeeee 49
MMPUNOXKEHNE B.1 OOLLME CBEOEHMS ....cceeeieiiiiieeeee e e e eeitetee e e e e e s et e e e e e e e s s et a e e e e e e e e santssaeeeaeeeessnnrssaeeeaens 49
MpunoxeHune B.2 Tabnuua nporpaMMHO AOCTYMNHbIX peructpoB perynaropa MUK-121H...................... 50
MprnoxeHne B.3 MODBUS MPOTOKOI ..ciiiiiiiiiie e et e e e e ee e e e e e e seeeeeeeaee e e am et Bin e e e e e e e enneeeeeeeeens 52
MprnoxXeHNE B.4 DOPMAT KOMAHL, ....ceeieeeieiiuiieieeeaeeeaaanieeeeeaaeesaasenteeeeeaesssaansnseneeeeesssansabheessatBineennneneeeeeens 53
MpunoxeHue B.5 PekomeHaauumn no nporpammMmpoBaHnio 0bMeHa AaHHbIMU . perynsitopom
01T 1 P S S 54

NMPUNOXEHUE I - CBOOHAA TABJIMLA NMAPAMETPOB PELYJTATOPA
1L 17 o S N 55


https://lizantan.com/shop/mikroprocessornyy-regulyator-mik-121n

8-800-511-09-43
mlizantan@yandex.ru

LIZANTAN.COM

5

HacTosilee pykOBOACTBO MO 3KchnyaTauum npefHasHaydeHo Ans O3HaKkoMMeHust notpebutenen c
HasHayeHneM, MoAensiMU, MPUHUMUMOM [OEWCTBUS, YCTPOWCTBOM, MOHTaXOM, 3KChnyatauuend u oGCnyXuBaHWEM
yHuBepcanbHoro mukponpoueccopHoro MNMUO-perynatopa MUK-121H (ganbwe no Ttekcty perynsitop MUK-
121H).

Mepen MCMNONb30BaHNEM
O3HAKOMbTECb C  HACTOSALUMM
perynsatopoB MUK-121H.

noxanywncra,
aKcnnyatauumn

BHUMAHMUE !

perynsaTopa,
PYKOBOACTBOM MO

MpeHebpexeHne MepaMu NpPedoCTOPOXKHOCTM U NpaBunamm
aKcnnyaTaumMn MOXeT cTaTb MPUYMHOW TPaBMUPOBaHMUS NMepcoHana unm
noBpexaeHns ob6opyaoBaHus!

B c¢BA3M Cc nocTosHHOW paboToyi No COBEPLUEHCTBOBaHUIO
perynatopa, MOBbllWAKOWER ero  HageXHOCTb. W ynydwaroLien
XapakTepUCTVKN, B KOHCTPYKLMIO MOTYT ObITb BHECEHbI He3HauuTenbHble
N3MEHEHUS, He OTPaXKEHHbIE B HAaCTOSLEM M3aaHUN:

CokpalleHus, NpUHATbIE B AaHHOM PyKOBOACTBE

B HavMeHOBaHUSIX MapamMeTpoB, Ha PUCYHKax, MpU LUMPOBbLIX 3HAYEHUSIX U_B TEKCTE WUCMOMb30BaHbI
cokpalleHust u abbpesnaTyphbl (CM. Tabnuuy |), o3Havatowme cneayollee:

Tabnuua | - CokpaweHusi u abbpesuamypbi

Abbpesuarypa MonHoe HaumeHOBaHue 3Ha4yeHue
(cumBon)

PV nnn X Process Variable Namepsiemas BennunHa (KOHTPONUpyembIv n
perynupyemMbii napameTp)

SP unin W Setpoint 3agaHHasi Touka (3agaHve perynsitopy)

MV unn'Y Manipulated Variable [lepemMeHHas nNpeacTaBnAwLWas 3Ha4yeHne ynpasnstoLero
BO34ENCTBMSA, NOAABAaEMOro Ha aHanoroBbIN BbIXOL,
yCTpOWcTBa

Z External Disturbance BHellHee Bo3MyLLaLLlee BO3AENCTBUE

LSP Local Setpoint JlokaneHas (BHYTPeHHss) 3agaHHas To4ka

RSP Remote Setpoint [ncTaHuMoHHas (yoaneHHas) 3agaHHas TouKa

T,t Time Bpemsi, nHTepBan BpeMeHu

Al Analogue Input AHanorosbIv BBOA,

AO Analogue Output AHanorosbIv BbIBOA

DI Discrete Input [VCKpeTHbIV BBO4,

DO Discrete Output [ncKpeTHbIN BbIBOA

1/.OnncaHune perynsatopa

1.1 HasHauyeHue perynaTopa

Perynatopsl MUK-121H npenctaBnsaioT coboli HOBbIA KNacc COBPEMEHHBLIX LUMEPOBLIX PerynsaTtopos
HenpepbIBHOrO [AENCTBUSE C  @HANOroBbIM, WMMYMbCHBIM WM OBYXMO3WMLUUOHHBIM - BbIXO4OM. Perynsatopsl
NPUMEHAITCA ANd yApaBieHus TexXHOMormdeckuMu npoueccamn B MpombiwnieHHocTn. Perynatop MWK-121H
nossonseT o6ecneyuTb BbICOKYHO TOYHOCTb NoadepxaHus 3HavyeHus mamepsiemoro napametpa. OmnaudumernsHou
ocobeHHocmbio perynatopa MUK=121H saBnseTca HanuuvMe TpexypOBHEBOW rarbBaHWYECKOW M30MsuMM Mexay
BXO4aMW, BbIXOAAMU U LiENbI0 MUTaHNS.

Perynatop npegHa3HayeH Kak Oris aBTOHOMHOrO, Tak M ANl KOMMIIEKCHOro mncnonb3oBanus B ACYTI B
SHepreTuke, MeTannyprum, XMMMYeCcKon, NMLLEBON 1 APYrMX OTPACIAX MPOMbBILLIIEHHOCTM U HAPOAHOM XO35IACTBE.

Peaynssmop MUK-121H npedHa3Ha4yeH:

® NS M3MEPEHMS KOHTPONMUPYEMOro BXOOHOro M3NYECKOro napameTpa (TemnepaTtypa, [AaBrneHue,
pacxof, ypoBeHb UT4 N.), 06paboTku, NnpeobpaszoBaHUsi U OTOOPaKEHUS] ero TeKyLIero 3Ha4yeHuUsi Ha BCTPOEHHOM
YyeTblpexpaspsagHoOM LMPOBOM UHANKATOPE,

e peryndatop ¢opMumpyeT BbIXOAHOW aHaroroBblil WM UMMAYMbCHBIA CUTHAMN YnpaBneHUs BHELUHUM
NUCNOJTHUTENTbHBIM  MEXaHU3MOM, obecneunBas aHanorosoe, uMnNynbCHoOe WM NO3ULUMOHHOE perynupoBaHune
BxogHoro napametpa no M1, M, N4 wnu ML 3akoHy B COOTBETCTBMM C 3a4aHHOW MOMb30BaTENEM FIOrMKOWM paboThbl
1 napamMeTpamu perynupoBaHusi,

e perynsatop (POPMUPYET BLIXOAHbIE CUIHamNbl TEXHOMOIMYECKOW CUrHanu3auuun, Ha nepegHen naHenu
UMEITCS MHOVKATOPbl AMs CUrHanM3auuyM TEXHOINOTMYECKN OMacCHbIX 30H, CUrHamnbl MpeBbIeHUs (MOHUXKEHUS)
perynmpyemoro unv namepsiemMmoro napameTpa,

® perynatop SABMASETCS MNporpamMmmpyemMbiM CpeacTBaM W3MEpPEHUs 3MeKTPUYEcKMX BenuuuH obuiero
HasHayeHus cornacHo NOCT 22261, no3BomnsieT BECTW JOKanbHOE, OUCTaHUMOHHOE, PYYHOE perynupoBaHue wu
AVCKpEeTHOoe yrnpasrieHne.
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1.2 O603Ha4YeHne perynsatopa u KOMMNEKT NOCTaBKU

1.2.1 PerynaTtop o6o3HavaeTcs cnegylowum obpasom:
MWK-121H-AA-BB-C-D-U-L,

lne:
H — HacTeHHoe ncnonHeHune (Ha DIN-peviky)
AA n BB, cooTBETCTBEHHO KO, 1-ro 1 2-ro BXo4HOro aHanoroBoro curHana:
01 - yHudmumpoBaHHbii oT 0 MA o 5 mA
02 - yHudmumpoBaHHbii oT 0 MA o 20 MA
03 - yHuduumpoBaHHbI oT 4 MA o 20 MA
04 - yHuduumposaHHbii oT 0 B no 10 B
05 - HanpsikeHne ot 0 MB go 75 mB
06 - HanpsikeHne ot 0 mB no 200 mB
07 - HanpsixeHne ot0 B no 2 B
08 - TCM 50M, W100=1,428, oT MmmHyc 50°C go nntoc 200°C
09 - TCM 100M, W 400=1,428, ot MmmHyc 50°C go nntoc 200°C
10 - TCM rp.23, ot muHyc 50°C go nntoc 200°C
11 - TCIM 50MN, W100=1,391, ot munyc 50°C go nntoc 650°C
12 - TCIT 1001, W100=1,391, oT muHyc 50°C go nnioc 650°C
13 - TCIM rp.21, ot muHyc 50°C po nntoc 650°C
14 - Tepmonapa TXA (K), ot 0°C go nntoc 1300°C
15 - Tepmonapa TXK (L), ot 0°C go nntoc 800°C
16 - Tepmonapa TXK (J), ot 0°C go nntoc 1100°C
17 - Tepmonapa TXKH (E), ot 0°C go nnitoc 850°C
18 - Tepmonapa TIMM10 (S), ot 0°C go nntoc 1600°C
19 - Tepmonapa TIP (B), ot 0°C go nntoc 1800°C
20 - Tepmonapa TBP-1 (A-1), ot 0°C go nntoc 2500°C

MpumeyaHme: npu 3akase perynaropa ¢ BXOAHbIMM curHanamu ot tepmonap TT1M-10, TMNP, TBP-1 npmubop narotasnusatoTcs no
OTAENbHOMY 3aKa3y U nocrnepyiolias nepecTponka Ha Apyrme TuMbl BXOAHbLIX CUrHanoB NpousBOAMTCA TOMbKO Ha NpeanpusiTumn-
nsrotosurene.

C - KOJ, BbIXOAHOIrO aHanoroBoro curHana:
1-01 0 MA 0o 5 MA,
2 — o1 0 MA o 20 MA,
3 — o014 MA oo 20 MA,
4 -0o10B o 10B.

D - TN BbIXOAHBLIX ANCKPETHbBIX CUTHAMNOB!
T - TpaH3MCTOPHbIE BbIXOAbI,
P - penenHble BbIxoabl.

U - HanpskeHne NUTaHus:
220 — 220 B nepeMeHHOro Toka,
24 — 24 B NOCTOSAHHOrO TOKa.

L — ncnonHeHne nepeaHen naHenu{(o0bo3HavyeHne KHOMOK, MHAMKaTOPOB 1 AWCNIEeEB):

UA - ykpanHckoe,
EN - aHrnuinckoe.

BHumaHue! ﬂpl/l 3aKase peryndaropa HeobxoamMmo YKa3biBaTb €ro nosfiHoe 0603Hau4eHne, B KOTOPOM NPUCYTCTBYHOT
TUNbl aHaNoroBbIX BX040B, aHaJ/IOroBOro Bbixoga v HanpsaxeHne nutaHus.

Hanpumep, 3akasaH peaynsmop: MUK-121H-09-03-2-P-220-UA

[Mpn'3TOM M3roTOBNEHUIO U NOCTaBKE NOTPEOUTENIO NOANEXUT:

1) YHuBepeambHbin MukponpoueccopHbin MNAO-perynatop MUK-121H,

2) Bxog aHamoroBbii Al1 kog 09 - TCM 100M, W400=1,428, ot muHyc 50°C go nntoc 200°C,
3) Bxop aHanorosbii Al2 kog 03 — o1 4 MA 0o 20 MA,

4) Bbixog aHanoroBbii AO koa 2 - ot 0 MA 0o 20 MA,

5) Beixogbl auckpeTHble kog P — penelible,

6) HanpspkeHne nutaHus kog 220 - 220B nepeMeHHOro Toka.

7) VicnonHenne nepegHen naHenu kog UA — ykpanHcKoe.
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1.2.2 Komnnekt noctaeku perynatopa MUK-121H npuseneH B Tabnuue 1.2.

Tabnuya 1.2 - Komnnekm nocmasku peaynsmopa MUK-121H

0603Ha4YeHue HanmeHoBaHue nsgenus Konu4yecTtBo
MPMK.421457.010 MwukponpoueccopHbin perynstop MUK-121H 1
MPMK.421457.010 P3 | PykoBoACTBO MO 9KcnnyaTaumu 1*
MPMK.421457.010 NC | MNacnopt 1
232-109/026-000 Pasbem ceteBon (220 B) 1**
734-203 Pasbem ceteson (24 B) 1***
232-109/026-000 Paszbem ans noaknioYeHnst BHELLHUX BXOAHbIX U BbIXOAHbLIX Lienen 4
232-106/026-000 Pasbem aAns nogkntoYeHnss BHELLUHNX BbIXOOHbIX Lienen il
231-131 Pblyar MOHTaXXHbIN AN KNeMm 1
734-230 Pblyar MOHTaXXHbIN AN KNEMM NUTaHNUS 1
* - 1 3k3eMnnsp Ha Nboe KONMYECTBO PErYNSTOPOB NpW NOCTaBKeE B OAWH afpec
** - [pu nocTtaBke perynsatopa c nuTaHnem 220 B nepemeHHOro Toka.
*** - [1pu nocTaeke perynsaropa ¢ nutaHnem 24 B noCToOsHHOro Toka.

1.3 TexHM4YeCKMe XapaKTepUCTUKKN perynatopa
1.3.1 AHanoroBble BXOAHble CUrHanbI

Tabnuua 1.3.1 - TexHu4yeckue xapakmepucmuKU aHai0208bIX 8X00HbIX CU2HaI08

TexHMYecKasa xapakTepucTuka 3HaueHue
Konunyectso aHanorosblx BXO40B 2
Twun BXOQHOrO aHanoroBoro curHana YHudmumposaHHbie(COCT 26.011-80)

[MOCTOSIHHBIV TOK:

ot 0 MAvgo 5 MA

ot 0 MA 8020 MA

oT 4 MA go 20 MA

Hanpspkerne mocTosiHHOro Toka:
ot 0B oo 10 B

ot 0 MBygo 75 mB

ot 0 MB 80200 mB

ot 0B oo2B

TepmonpeobpasoBaTtenu conpotusneHunin JCTY 2858-94
TCM 50M, W10=1,428, oT MuHyc 50°C go nntoc 200°C

TCM 100M, W400=1,428, ot muHyc 50°C go nntoc 200°C

TCM rp.23, ot muHyc 50°C go nntoc 200°C

TCI 5001, W10=1,391, Pt50, ot muHyc 50°C go nntoc 650°C
TCIM 10001, W10=1,391, Pt100, oT muHyc 50°C o nntoc 650°C
TCM rp.21, oT muHyc 50 °C go nntoc 650°C

Tepmonapsl no ACTY 2837-94
(TOCT3044-94, DIN IEC 584-1):
TXK (J), ot 0°C go nntoc 1100°C
TXK (L), ot 0°C go 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 go nntoc 1800°C
TBP-1 (A-1), ot 0°C go nntoc 2500°C

Paspeluatowas cnocobHocts AL 16 po3psgoB

Mpenen gonyckaemolr OCHOBHOW NpUBEOEHHOM <0,2%

NorpeLIHOCT! U3MEPEHUSI BXOAHbIX NapaMeTpoB

TOYHOCTb MHAMKALNN 0,01 %

Mpenen gonyckaemon OMOSHUTENBHOW NOrPELUHOCTH, <02%/10°C

BbI3BaHHO, M3MEHEHEM TEMNEPATYPbI OKpYXatoLlel cpeapl

IMepvop namepeHus, He 6ofiee 0,1 cek

anbBaHW4eckasi pa3Bsi3ka aHanoroBbix BXOA0B Bxoapl ranbBaHU4YeCKM N30IMPOBaHbI OT BbIXOAO0B U
OCTarbHbIX Lienen, HanpsikeHVe rarbBaHUYECKON Pa3Bs3KU He
meHee 500 B

MpumeyaHus:

1.Kaxdbil 8xod peaynsimopa MUK-121H moxxem 6bimb CKOHgbu2ypuposaH Ha rnodkryeHue nobo2o muna dam4yuka.

2.Mpu 3aka3e exoda muna mepmonapa, 8 kadecmee exoda memrepamypHol Koppekuuu (komneHcayuu mepmo-3C
CB80600HbIX KOHUO08 mepMornapbl) Ucrosib3yemcss damyuk memnepamypbl, Komopbil HaxoOumcsi 8o3nie KIeMM Ha Kopryce
peaynsamopa.
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1.3.2 AHanoroBbIN BbIXO4HOMN CUrHan

Tabnuya 1.3.2 - TexHU4YecKue xapakmepucmuKu aHano208bIX YHUGUYUPOBaHHbIX 8bIXOOHbIX CU2HAaI08

TexHU4ecKasa xapakrepucTmka

3HauyeHue

KonnyectBo aHanorosbIX BbIXO40B

1

Twn BbIXOAHOIO aHanNoroBoro curHana

YHudmumposaHHbie FOCT26.011-80
Ot 0MA go 5 MA, RH =500 Om
Ot 0 MA 0o 20 MA, RH = 500 Om
Ot 4 MA go 20 mA, RH =< 500 Om

Harpysku

OT10B Ao 108, RH = 2 kOm
Paspeluatowasi cnocobHocTtb LIAT 16 po3psigos
Mpepen gonyckaemon 0CHOBHOW NPYBEAEHHON <02%
norpeLHocT! hopMMPOBaHMS BbIXOAHOTO CUrHana rnocrne
KanMbpoBKM
3aBMCUMOCTb BbIXOAHOIO CUrHana oT CONpPOTMBIIEHUS <0,1%

Mpenen gonyckaemon ONONHUTENBbHOW NOrPELUHOCTH,
BbI3BaHHOW N3MEHEHNEM TeMNepaTypbl OKpyKatoLlen cpeabl

<0,2%/10°C

["anbLBaHM4eckasi pa3Bsidka aHanorosoro BbIxoga

Bbixog ranbBaHW4eCckn N30NMpoBaHbl OT BXOLOB M OCTarbHbIX
Luenen, HanpshkeHue rarlbBaHUYeCKON Pas3BsA3kn He MeHee
500 B

1.3.3 AucKpeTHblIe BXOAHbIe CUrHanbl

Tabnuya 1.3.3 - TexHuyeckue xapakmepucmuku QUCKPEeMHbIX 8XO0HbIX CU2HaI08

TexHU4eckasi XxapakTepucTuka

3HayeHue

KonnyectBo AMCKpeTHbIX BXOO0B

2

CurHan nornyeckoro "0" — coctosiHne OTKITIOYEHO
CwurHan norudeckon "1" — coctosiHme BKITKOYEHO

0-7 B oTpyuaTenbHON NONAPHOCTU
18-30 B, oTpuLaTensHoOn NonspHOCTU

BxogHown Tok (noTpebnexue no Bxoay)

<10 MA

[anbBaHW4eckas pa3BsA3Kka ANUCKPETHbIX BXO40B

Bxofb! cBsizaHbl MOMNapHO U ranbBaHUYecKy N30MMPOBaHbI OT
[APYINX BXOLOB ¥ OCTaslbHbIX Lienei

1.3.4 IncKpeTHbIe BbIXOAHbIe CUrHanbl

1.3.4.1 TpaH3UCTOPHbLIN BbIXOA

Tabnuuya 1.3.4.1 - TexHu4eckue xapakmepucmuKu OUCKPEeMHbIX 8bIXOOHbIX cu2Hanos. TpaH3ucmopHbIU 8b1X00

TexHU4yecKas XxapakTepucTuka

3HaveHune

Konnyectso OUCKPETHbIX BbIXO40B

4

Twun BbIXOAA

OTkpbIThiv Konnektop (NPN TpaHsucTopa)

MakcumanbsHoe Hanps>xeHne KoMmmyTauuum

<40 B nocTtosiHHOro ToKa

MakcumanbHbI TOK Harpy3Kkun Kaxkaoro Bbixoaa

<100 mA

CwvrHan norunyeckoro "0"
CurHan nornyeckom "1"

Pa30MKHyTO€ COCTOsAAHME TPAaH3UCTOPHOrO Kro4a
3aMKHyTO€ COCTOsAAHME TPAH3UCTOPHOIO Krko4a.

Bug Harpysku

AKTUBHAs, MHOYKTMBHas

Hanpﬂ)KeHme BHELIHEro UICTo4YHUKa NMTaHuAa

HectabunuamposaHHoe, (20-40) B noctosiHHOro ToKa

["anbBaHW4eckas pasBsA3ka AUCKPETHbIX BbIXOO0B

Kaxxabii BbIX0oA ranbBaHUYeCcKn M30NMPOBaH OT APYrMX BXOOOB U
OCTarbHbIX Lienen, HanpsiXeHne ranbBaHN4eCcKon pa3Bsa3ku He MeHee
500 B

1.3.4.2 PeneiHsbin BbiXoq,

Tabnuua 1.3.4.2 - TexHUYecKue Xapakmepucmuku OUCKPemHbIX 8bIXO0HbIX cuaHanos. PeneliHbil 8b1x00

TexHuyeckas XapakTepucTuka

3HaueHune

Konnyectso OUCKPETHbIX BbIXOO0B

4

Twvn BbIXOAA

MepekntoyaroLLme KOHTaKTbl pene

MakcumanbHOe HanpsixeHne KoMMyTauum
nepeMeHHoro (OencTByloLLiee 3HaYeHNe) unm
NMOCTOSIHHOIO TOKa

~220B nepemeHHoOro Toka
24B noCTOSAHHOro ToKa

MakcumarnbHbIA TOK Harpys3ku Kaxxagoro Bbixoga

00 8A nepeMeHHOro Toka npu akTMBHOW Harpyske
40 3A nepeMeHHOro Toka npyu MHAYKTMBHON Harpy3ske (cos@=0.4)

CuvrHan nornyeckoro
CwurHan normyeckonm "1"

Pa3OMKHyT06 COCTOsiIHME KOHTaKTOB perie.
3aMKHyTOG COCTOsSAHME KOHTAKTOB perfie.

Bua Harpy3sku

AKTVBHas, UHOYKTMBHAs

["anbBaHW4eckas pa3BA3ka ANCKPETHbIX BbIXO40B

Kaxxabin BbIXoA ranbBaHUYeCcKn N30MPOBaH OT APYIX BXOA0B U
ocTanbHbIX Lienen, HanpshkeHne ranbBaHNYecko passss3ku He MeHee
500 B
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Tabnuya 1.3.5 - TexHU4YecKue xapakmepucmuku peaynsmopa

TexHMYeckas xapaKTepucTuka

3Ha4yeHune

Yncrno KOHTYPOB perynupoBaHusi

1

- KOOI MDULINEHT yCUreHus
- BPEMSI UHTErPUPOBaHUS
- BpeMs guddepeHumnpoBannsg

[lmanasoH n3MmpeHus napaMeTpoB HAaCTPOMKK perynsiTopa:

ot 000,1 go 050,0
ot 0000 go 6000
o1 0000 go 6000

30Ha HEeYyCTBUTENBHOCTU ot 000,0 go 999,9
CTpykTypa perynstopa n, Ny, ng, Nia
(3aKOHbI perynmpoBaHusi) [BYXMO3NLMOHHbIN

Tpexno3nunOHHBIN

KoHTponvpyeMble napameTpbl

MN3mepsiemas BenuuvHa, 3agaHHas Touka, 3HaueHne Bbixona
UMY NOMOXEHWE UCMOMHUTENbHORO. MEXaH3Ma

Bug 6anaHcvpoBky y3na 3agatyuka

CraTtunyeckasl, AMHaMm4eckas

1.3.6 NocnepoBaTenbHbIN MHTepdenc RS-485

Tabnuya 1.3.6 - TexHuvyeckue xapakmepucmuku rnocrnedogamenbHo2o uHmepgetica RS-485

TexHuYecKkas xapakTepuctuka

3HayeHne

Konuyectso npuemonepenaTymkos

[o 32 npuemonepegaryvka Ha O4HOM CErMeHTe

MakcumanbHasa anvHa nuHuK B npegenax
OJHOro cerMeHTa cetu

o 1200 meTpos

[nanasoH ceTeBbIX agpecoB

255

Bup kabens

BuTtas napa, akpaHupoBaHHas BUTas napa

[MpoTokon cBsA3n

Modbus pexum RTU (Remote Terminal Unit)

["anbBaHW4eckas pa3Bs3ka

WHTepdeic ranbBaHN4YECKkM N30NMpoBaH OT APYIMX BXOA0B-BLIXOAOB U
OCTanbHbIX Lienew, HanpsXXeHue ranbBalnyeckon pasessku He meHee 500 B

1.3.7 AnekTpuyeckue gaHHble

Tabnuua 1.3.7.1 - TexHU4eCcKUe xapakmepucmuKku 371eKmMpPORumaHus

TexHU4yecKas XxapakTepucTuka

3HaueHune

OnekTponuTaHune (NOaKMHYEHNE K CETH):
- MOCTOSIHHOTO TOKa
- NepeMEeHHOro Toka

ot 18B o 36B
ot 100B o 2428, 50y,

[MoTpebnsieMbli TOK No NuTaHuio 24 B

<250 MA

[MoTpebnsiemas MOLIHOCTb OT CETU
nepemeHHoro Toka 220 B

<7.0B-A

3awmTa gaHHbIX

EEPROM, cerHetoanektpu4eckas NVRAM

MoakntoyeHne

C MOMOLLbIO pa3bemMa — KIEMMbI.

Tabnuya 1.3.7.2 - TexHU4YecKue xapakmepucmuKu 3J1eKMponumanusi nacueHo20 damyuka

TexHnYyeckasi XxapakTepucrmka 3HayeHune
OnekTponuTaHue: 21B
MoTpebnsiembint Tok No nutaHuo 21 B <25 MA
MogkntoyeHve C nomMoLLbIo pazbemMa — KIeMMBbI.
1.3.8 Kopnyc. YcnoBus akcnnyartauum
Tabnuua 1.3.8 - Ycnosus akcriyamayuu
TexHuYeckasi XapakTepucTmka 3HaueHue

KpenneHue perynsitopa

Penbc DIN36x7,5 EN50022

abapuTHble pa3mepsb! (BxLIXE)

110 x 160 x 58 mm

TemnepaTypa okpyxatoLen cpefpbl

oT MuHyc 40 °C go nntoc 70 °C

ATmocdepHoe gaBneHue

ot 84 klMa go 106,7 kMa

Bnbpauums (4acToTHON/aMNUTyaHOWM)

0o 60y / go 0,1mm

MomeLeHne

3aKpbITOE, B3PLIBO-, NOXapobesonacHoe.

Boaayx B NOMeLLEHNN He J0MMKEeH CoepXaThb MbIv U MPUMECH arpeCCUBHBIX
NapoB U ra3os, BbI3blBAKOLLMX KOPPO3MIO (B YaCTHOCTM: ra3os, coaepKaLlmx
CEpPHUCTbIE COEAMHEHUS UMM aMMMaK).

MonoxeHue Npu MOHTaXe

COTTIacHO MPOEKTY

CreneHb 3almnTbl

IP30

Macca 6noka, He 6onee

500 r
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1.3.9 Mo cTomkocTn K MexaHudeckoMmy BosaencTsuto perynatop MUK-121H oTsevaeT ucnonHeHuo 5
cornacHo NOCT 22261.

1.3.10 CpegHee Bpems HapaboTkm Ha OTKa3 C Y4eTOM  TEXHUYECKOro  OBCHYXWBaHWS,
pernaMmeHTMPOBaHHOrO PyKOBOACTBOM MO 3KCMyaTauuu, - He meHee yem 100 000 yacos.

1.3.11 CpegHee Bpemsi BoccTaHoBNeHus pabotocnocobHoctn MUK-121H — He Gonee 4 yacos.

1.3.12 CpegHuii cpok akcnnyataumm — He meHee 10 ner.

1.3.13 CpegHun cpok xpaHeHusi — 1 rog B ycnosusix no rpynne 1 FOCT 15150-69.

1.3.14 WN3onauma  anektpudeckux uenen MUK-121H oTHocuTenbHO Koprnyca u mexgy cobow npwu
Temnepartype okpyxatouien cpegpl (20 £ 5) °C n oTHOCMTENbLHOW BnaxHocTu Bo3gyxa Ao 80% BbiaepxuBaeT B
TeyeHne 1 MUHYTbl OEWCTBME WCMbITAaTENbHOMO HanpshKeHWs cuHycoupanbHow copmbl Yactoton (50 + 1) My ¢
gencreyowum 3HadeHmem 1500 B.

1.3.15 MwvHMManbHO [OOMYCTUMOE 3MneKTpUu4eckoe COMpPOTUBMEHME U3oNauMU . ApW.  TemnepaType
okpyxatower cpegbl (20 + 5) °C n oTHocMTENBHON BriaxHOCTH Bo3ayxa Ao 80% coctaBnseT He MeHee 20 MOwm.

1.4 CpeacTBa U3MEpPEHUA, UHCTPYMEHT U NPUHAATIEXKHOCTHU

MepeyeHb NpUHaANEXHOCTEN, KOTOpble HEOBXOANMBI AN KOHTPOMS, PEerynnpoBaHusi, BbINONHeHUst paboT
no TEXHUYECKOMY 06CnyXunBaHuio perynsatopa, npusegeHsl B Tabnuue 1.4 (cornacHo ACTY FOCT 2.610).

Tabnuua 1.4 - lNepedeHb cpedcme u3MepeHUs, UHCMPyMeHma u npuHadnexHocmel, Komopble He0bX0OUMbI Npu obcyXueaHuu
peaynsmopa MUK-121H

HavmeHoBaHWe cpeacTB U3MEPEHUS!, UHCTPYMEHTa U H
o asHavyeHne
NPUHAANEXHOCTEN
1 BonbTmeTp yHMBepcanbHbiv L300 VI3mepeHune BbIXOOHOIO CUrHana i KOHTPOSb HaNpPsKeHNs NUTaHus
2 MarasuH conpoTtusnenuin P4831 3agaTtyuk curHana
3 OudbdepeHumanbHbin BonbTMeTp B1-12 3agaTyuk curHana n usMepeHne BbIXOQHOro curHana
4 MerommeTtp $4108 3mepeHne conpoTMBNeHNs N3onsaLmmn
5 MyHUET MeaNLIMHCK1I [MpoBepka ka4YecTBa MOHTaxa
6 OTBEpTKA Pasbopka kopnyca
7 Msrkas 65a3b OyucTKa OT MbIU U rPs3v

1.5 MapkupoBKa u ynakoBka

1.5.1 MapkupoBka perynatopa BbinosiHeHa cornacHo FOCT 26828 Ha Tabnuyke ¢ pasmepamu CornacHo
OCT 12971, koTopas KpenuTcsa Ha ThiNIbHOM CTOPOHE KOPMyCca U3aenus.

152 lMnombuposaHve perynatopasnpeanpuaTUeM-n3roToBUTeNEM Mpu BbiNycke U3 NPOU3BOACTBA He
npeaycMOTPeEHO.

1.56.3 YnakoBka perynstopa cootBetcTByeTn.1peboaHuam FOCT 23170.

154 Perynstop B COOTBETCTBUM C KOMMNMEKTOM NMOCTaBKM YNaKoBaH COrNacHoO YepTexam npeanpusatuns-
N3roToBUTENS.

2 PyHKLUMOHarNbHble BO3MOXHOCTH

Cmpykmypa pezaynsmopa MWK-121H nocpedcmeom koHgpucypayuu moxem O6bimb U3MeHeHa
makum o6pa3omM, ymo mo2ym 6bimb peweHbl ciedyroujue 3adaqyu peaysiupoeaHusi:

v" [IByXno3unUMOHHOro (MpU UCMONb30BaHUM OyHKLMM CBOBOAHO-NPOrpaMMUpyeMblX AUCKPETHBLIX BbIXOAOB
npubopa) nnu TPexnosnLMOHHOro perynsaTopa,

v MNO-perynatopa ¢ aHanoroBblM BbIXOAOM WM WMMMYMbCHBIM BbIXOAOM C BHELUHEW WNW BHYTPEHHEN
obpaTHOI CBA3bIO MO NOMOXEHWIO NCMONHUTENBHONO MEXaHW3ma,

v PerynaTop,C aBTOMaTU4ECKOM KOPPEKUUEN U3MEPSIEMOro M perynupyemoro napameTtpa no BTOPOMY
aHanorosomy BxoAy,

v Perynatop ¢ aBTOMaTU4eCKOW KOPPEKLUMEN BHYTPEHHEW 3aAaHHOM TOYKW (TUMN KOPPEKUUM — cTaTnyeckas,
OVHaMmnyecKasi. no N3MEHEHVIO 3a4aHHON TOYKM UIK NO BHELUHEMY COObITUIO HA UCKPETHOM BXOAE),

v’ PerynsiTop, BKrovatoLumin 4o 2-x 3agaHuii (BHYTpeHHee u/unu BHeLHee),

v Perynsitopbl ¢ BHyTPEHHEeW unun BHeLlHe obpaTHON CBA3bI0 (KOHLEBbIE BbIKNoYaTenu),

v’ KackagHble cxembl perynmpoBaHus,

v’ PerynupoBaHue COOTHOLLEHUSI ABYX BEMUYMH,

v BegoMoro perynsitopa B kackafiHblX CXemax perynmpoBaHusi,

v KOHTYpOB aBTOMaTUYeCKOro perynnupoBaHusi ¢ ynpaenenvem ot [1K,

v Perynstopa py4HOro ynpaBreHuUsi WMMYIbCHbIM WCMOMHUTENbHBIM MEXaHU3MOM, C WHAUKaUMeN
3ajaloLLero BO3AEeNCTBUS U MHOMKaLUMEN pearnbHOro 3Ha4eHUs NoroxeHns UCNOMHUTENBHOMO MeXaHn3ma,

v MiHpukaTopa ABYX M3NYECKMX BEMUYMH.
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3 KOHCTpyKUMA perynsatopa n npuHUUN pabdoTbl

3.1 KoHCcTpyKUUuA perynaTtopa

Ha nepegHen naHenu nigukaTopa pasMmeLleHsbi:

- Uudppossie gucnnen NAPAMETP n 3ABOAHHA/BUXIA,

- MHankaTtopsbl yctaBok MIN-MAX TexHonormyeckomn curHanusaumm,
- Mnpgukatopbl coctosiHms kntoven BOJIbLLUE-MEHBLLE,

- KnaBuwwn nporpammmnpoBaHnums.

Ha kopnyce perynsitopa pasmelleHbl MPYXUHHbIE PasbeM-KI1eMMbl 4151 BHELLHUX COEAMHEHUI.

CseToanoaHble

Aucnnen VHAVKATOPbI

NAPAMETP

NAPAMETP w0 3uay.

/ [I:I—II_‘I O AWM

| 1L O ALM2

AAMIKPOA  MIK~21H

Oucnnen

3ABOAHHA
Knasuwwm
@ a e
Pasbem- ,,,]u 34 38| 36| 373828
KNnemMmbl TR RN
CseToanoaHble nHankaTopbl
Oucnnen COCTOSIHUSA KItoYen
BUXIO BOJIbLUE-MEHbLLE
Pucyrok 3.1 - BHewHuti/eud nepedHetl naHenu peaynsmopa MUK-121H
3.2 HasHauyeHMe gucnneeB nepegHen naHenu

e lucnnen NAPAMETP B pexume PABOTA nHamumpyeT 3HavyeHve BbIGpaHHOW M3MepSeMOn BENNYMHDI.

B pexume KOHOULYPUPOBAHWME nHanumpyeT 3HaveHne BbibpaHHOro napameTpa.

e Oucnnen 3ABOAHHA B pexume PABOTA wuHAMUMPYET 3HayeHWe 3aJaHHOW TOYKM WINU  3HaYeHue
TEXHOMNOMMYECKOro napameTpa BTOPOro BXxoga.
B pexxume KOHOUTYPUPOBAHWE nHouumpyeT HoMep napameTpa KoHdurypauum.

e Nlucnnen BUXIQ B pexume PABOTA wuHOMUMPYET 3HayeHue YMpaBnsiloLWEero BO3OENCTBUSA,
noAaBaemMoro Ha aHanoroBbli WNW  UMMYMbCHBIN  BbIXO4 YCTPOWCTBA, CuUrHan
NONOXEHWSA NCMOMHUTENBHOTO MexaHuama (B %) nnvm CoCTOSTHNE ANCKPETHBIX BXOO0B-
BbIXOAOB perynsaropa.

3.3 HasHaueHMe cBeTOAMOAHbLIX UHOUKATOPOB

e UHaukatop ALM1 CBeTunTCSl, €cnu 3HayeHne NepBoro aHanorosoro Bxoga Al1 MeHbLUe 3HaYeHUs YCTaBKu
curHanmaauumn otknoHeHuss MIN nnu npeBbilLaeT 3Ha4YeHMEe YCTaBKM TEXHONOMMYECKON
curHanmsaumnm oTkroHeHnsa MAX.

e UhgmukaTop ALM2 CBeTuTcs, ecnm 3HavyeHne BTOPOro aHanorosoro Bxoga Al2 meHblue 3HaYeHNs1 YCTaBKM
curHanusauum oTknoHeHuss MIN nnu npesbillaeT 3HaYeHne yCTaBkn TEXHONOMMYECKOn
curHanmnaaumnm oTkroHeHna MAX.

e NuaukaTtop KY CeTuTCs (B 3aBUCUMOCTU OT BbIOPaAHHOW CTPYKTYpbI perynatopa):
- eCnu perynsiTop HaxoAuTCS B KaCKafHOM peXxvnMe ynpasneHus,
- eCnu perynsitop ucnonb3yeTcs B KayecTBe BEAOMOro perynsaropa,
- €CIN UCMOoNb3yeTCs BHELLHSA 3a4aHHas Touka.

e UngukaTtop Y CBeTuTcs, ecnv perynatop HaxoAnUTCs B NIOKANbHOM PEXUME yrpaBreHus.



https://lizantan.com/shop/mikroprocessornyy-regulyator-mik-121n

8-800-511-09-43
mlizantan@yandex.ru LIZANTAN.COM
12

e NnaukaTop PY CeeTuTCA, €Cni perynartop HaxoOMTCs B PYYHOM PEXUME YNpaBrieHUsi, U He CBeTuTcs,
€CIMU perynaTop HaxoAuTCsl B aBTOMaTUYECKOM pexumMe yrpaBreHust.

e UHgumkaTop IHT MwuraeT, ecnu npoucxoauT Nepeaayda AaHHbIX MO MHTeP(ENCHOMY KaHarny CBA3M.

e UhgukaTtop 1/S Ceetutcs, ecnu Ha gucnnee MAPAMETP wHavuupyeTcsa 3HayeHne nepBOro aHanoroBoro
Bxoga Al1, nnu napametpbl SLAVE (Begomoro) perynstopa.

e UnpukaTtop 2/M CeetuTtcs, ecnu Ha gucnnee MAPAMETP vHauumpyeTtcs 3HauyeHne BTOPOro aHaroroBoro
Bxopaa Al2, nnu napametpel MASTER (BeayLuero) perynsaropa.

e UHaukaTtop A CeeTooModHbIi  uMHAMKATop  cocTosHua  kniova  BOJIbLUE'  “umnynbcHoro  wmnu
TPEXNo3nLMOoHHOro perynatopa. CBetutcst npu BknoyeHHoM kntode BOJIBLUE.

e UHgukatop V¥ CeeTtoomogHbIi  mHoukaTop  coctosHus  kmova  MEHBLIE, umnynecHoro  vnu
TPEexXno3uLmMoHHOro perynsitopa. CBetutcs npu BknioveHHoMm kritode MEHBLLE.

3.4 CocTosiHMe MHAMKATOPOB pPas3fiYHbIX TUMOB PerysaTopoB

[MepeknioyeHne MHAMKaTOPOB M HasHaYeHue aucnnees (Hanpumep, KackagHbIX KOHTYPOB perynupoBaHust
Benywmi-MASTER wvnu Begombii-SLAVE) ocyliecTBnseTcst nooyepeaHbiM HaXKaTueM KraBuLien [{}] (no kpyry) n
3aBUCUT OT CTPYKTYpbI BbiGpaHHoro perynsTtopa (cM. napameTtp CTRL.00).

BHumanue! Ecnv He wncnonb3dyeTcs KackagHbll perynatop, TO MEPeKnioyeHne Buaa WHAMKauun
OCYLLECTBMSETCS TOMbKO MeXAy napameTpamu KOHTypa perynupoBaHusa BegoMbli-SLAVE (napameTp, 3agaHHas
TOYKa, BbIXOA perynsaropa) u pexxumMomM nHavkaumm 2-x namepsemoix napametpos 1/ (Bxog Al1) n 2 (sxog Al2).

3.4.1 AHanoroBue 1 UMNyJnbCHUe perynaTopbl. CocTosiHMe MHAUKATOPOB

MHaukaums ucnonb3yeTcs ANst aHanoroBbiX M UMMNYMbCHBIX PErynsaTOpPOB MpY YyCTAaHOBIEHHOM NapameTpe
cTpyKTypbl perynatopa CTRL.00=0,1,2,3,8.

MooyepenHo Haxumas knasuily [{¥] nepeknioyaeTeshio Kpyry MHAVWKALMS AMCTEeB (CM. NYHKT MEHIo
KoHdpurypauum SYS.04, SYS.05).

® 15 e 3HayeHue namepsiemoro napamerpa 1 (Bxog Al1) BeiBegeHo Ha uHavkatop MAPAMETP
@ 2m e 3HayeHue namepsemoro napametpa 2 (Bxog Al2) BeiBegeHo Ha uHamkatop SABOAHHA
VIameHeHne 3agaHHON TOYKM ONoKnpoBaHO
e Ha aunnee BUXIO nHauumnpyeTca COCTOAHME OUCKPETHBIX BXOO40B-BbIXO40B

BUXIA

BKOUEHO
BBIKJIIOUEHO

/]

DI1 DI2 DO1 DO2 DO3 DO4

® s e 3HayeHue namepsiemoro napametpa 1 (Bxog Al1) BeiBegeHo Ha nHavkatop MAPAMETP
O 2/M o' 3HayeHne 3agaHHOM TOYKM BbiBeaeHo Ha nHaukatop 3SABOAHHA
e Ha aunnee BUXIO nHanumpyeTca cocTosHMe OUCKPETHbBIX BXOO0B-BbIXO40B

3.4.2 PerynaTop cooTHoweHusi. CocTosiHne MHAMKaATOPOB

MHpukaums ncnenb3yeTcs ANs PerynstopoB COOTHOLUEHWSI MPW YCTaHOBIIEHHOM MapamMeTpe CTPYKTYpbl
perynatopa CTRL.00=4,9.

MooyepenHoO Haxumasi KnaBuLLy [4 ¥] NepeknoyaeTcs Mo Kpyry MHAMKALMS UChnees.

CoCTOsiHME WHOMKATOPOB B PEXUME PErynAaTopa COOTHOLUEHWUSI COOTBETCTBYET COCTOSHMIO WHOMKATOPOB
CTaHOapTHOrO PerynsaTopa, 3a UCKIHYEeHUEM CrieaytoLero:

- nocne HaxaTtus knasuwm 3B[ (pexum u3MeHeHus 3agaHHOM ToukM) Ha uHaukatope MAPAMETP
nHaMUMpyeTcs cooTHoweHne mexay napametpamu 1 (Bxoa Al1) n 2 (Bxog Al2);

- Ha nHgukatope 3ABOAHHA vHanumpyeTca 3agaHHOE COOTHOLLEHUE, N3MEHEHME KOTOPOro GnokupyeTcs
B cny4yae yctaHoBku napameTtpa CTRL.12=0001 — 3anpelieHO M3MeHeHue 3afJaHHOM TO4YKM (KodduumeHTa
COOTHOLLEHWS) C MepeaHer naHenu .
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Mocne BbiXxoda U3 pexrMa U3MEHEeHUs! 3alaHHON ToukM (6bina HaxaTta knasuwa [¢'] unu no ucteueHuu
BPEMEHM OKOMO 2-X MUHYT):

- Ha nHgukaTope MAPAMETP nHovumpyeTcs 3HadeHne namepsaemMoro napametpa 1 (Bxoa Al1);

- Ha nHgukaTope 3ABOAHHSA vHanumpyeTca 3agaHHOE 3HaYEHNE PErynaTopy B TEXHUYECKMX eAMHULAX.

- Ha nHaukatope BUXIO vHanumpyeTca NOMOXEHUss UCNOMHUTENBHOrO MexaHuama (B %) unmu cocTosiHve
OUCKPETHBIX BXOOOB-BbIXOO0B.

3.4.3 KackagHbin perynatop. CoctossHue MHOUKaToOpoB

MHaoukaumst ucnonb3yeTcss ANs KackagHblX PerynstopoB MpW YCTAaHOBMEHHOM MapameTpe CTPYKTYpbl
perynatopa CTRL.00=5,10.

MoouyepeaHo Haxumas knaeuily [¥] nepeknouaeTcst Mo Kpyry MHOMKAUUS AUCAAEEB. (CM. MyHKT MEeHio
KoHpurypauum SYS.04).

Ha wHavkauuto BbiBedeHbl napameTpbl Bxoga Al1 M Bxoga ‘Al2. B paHHOM pexume
paspelleHo ynpaBfieHne — W3MEHeHWe pexunma paboTbl. V3MeHeHne 3agaHHOW TOYKM
® 1s 3anpeLyeHo.
@ 2m e 3HayeHue namepsemoro napametpa 1 (Bxog Al1) BeiBegeHo Ha uHavkatop MAPAMETP
e 3HaveHne nsmepsiemoro napametpa 2 (Bxoa Al2) BoiBegeHo Ha nHgnkatop SABOAHHA
e Ha aunnee BUXIO nHanumpyeTcs COCTOAHME OUCKPETHBLIX BXOO40B-BbIXO40B

BMXia

BKJIFOYEHO {
BBIKJIFOUEHO gl

<Rl

DIl DI2 "DO1 DO2 DO3 DO4

Ha wHgovkauuio BbiBeaeHbl napaMeTpbl BegoMoro-SLAVE perynatopa. B gaHHoOM pexuvme
® 1s paspeLleHo yrnpaBneHue — U3BMEHEHUE pexnmMa paboTbl 1 3aJaHHON TOYKN.
O 2/M e 3HayeHue namepsiemoro napametpa 1 (Bxog Al1) BeiBegeHo Ha uHavkatop MAPAMETP

e 3HayeHue 3agaHHON Todku perynsgropa SLAVE BbiBeaeHo Ha nigukatop 3ABOAHHA

e Ha gunnee BUXIO vHanumupyeTcs cOCTOAHME OUCKPETHBIX BXOO40B-BbIXO40B

O us Ha vHgukaumio BeiBegeHbl napameTpbl Beaywero-MASTER perynatopa. B gaHHoOM pexuvme
® 2/m paspeLleHo ynpaBneHue — usMeHeHue pexnmMa paboTbl 1 3aAaHHON TOYKN.

e 3HayeHue namepsiemoro napametpa 2 (Bxoa Al2) BoiBegeHo Ha uHavkatop MAPAMETP

e 3HayeHue 3agaHHom Todku perynatopa MASTER BeiBegeHo Ha nHavnkatop 3ABOAHHA

e Ha aunnee BUXIO nHanumpyeTca cocTosHMe OUCKPETHbBIX BXOO0B-BbIXO40B

3.4.4 PerynATopbl. C BHELWWHEN KOpPeKUuen 1 BHeWHUM 3agaHMsaAM. COCTOsiHMe MHAMKATOPOB
MHavkaumst Mcnonb3yeTcsd. Ans perynsaTtopoB C BHELUHEW KOPEKUMEWN MNpu YCTAHOBMEHHOM napamMeTtpe

cTpykTypbl perynatopa CTRL.00=6411.
MooyepenHo HaxkuMas Kriasuwy [¢] nepeknioyaeTcs No Kpyry MHAUKALMS AUCTIEEs.

HauHovkauuio BbiBeaeHbl napameTtpbl Bxoga Al1 v Bxoga Al2. B pgaHHOM pexunme
paspelleHo ynpaBneHne — MU3MEHeHue pexuma paboTbl. V3mMeHeHue 3agjaHHOW TOuKU

3anpeLleHo.
® 1s e 3HaveHue nsmepsiemoro napametpa 1 (Bxoa Al1) BoiBegeHo Ha nHgnkatop MAPAMETP
@ 2m e 3HayeHue nsmepsiemoro napametpa 2 (Bxoa Al2) BoiBegeHo Ha nHgnkatop SABOAHHA

e Ha gunnee BUXIO vHanumpyeTcs COCTOSIHUE AUCKPETHbIX BXOA0B-BbIXOO0B UMW 3Ha4YeHUs
aHarnoroBoro Bbixoaa

Ha vHgukauumio BbiBeaeHbl napameTtpbl BegomMoro-SLAVE perynatopa. B gaHHom pexvmve
paspeLleHo ynpaBneHne — U3BMEHEHUE pexnMa paboTbl 1 3aiaHHON TOYKN.
® i1s e 3HayeHue nsmepsiemoro napametpa 1 (Bxoa Al1) BoiBegeHo Ha nHgnkatop MAPAMETP
O 2/M e 3HaveHne 3agaHHoM Touvku perynstopa SLAVE BbiBegeHo Ha nHaukatop 3ABOAHHA
e Ha gunnee BUXIA vHanumpyeTcs COCTOSIHNE ANCKPETHBLIX BXOA0B-BbIXOA0B UMW 3HAYEHUS
aHarnoroBoro Bbixoaa
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Ha vHaukaumio BbiBedeHbl napameTpbl Beaylero-MASTER perynsatopa. B gaHHoM pexuvme
O s paspeLleHo ynpasneHne — M3aMeHeHne pexuma paboTbl U 3a4aHHON TOYKN.
@ 2m e 3HayeHue nsmepsiemoro napametpa 1 (Bxoa Al1) BbiBegeHo Ha nHgmnkatop MAPAMETP
o CKOpeKTMpOBaHOE 3HayeHVWe 3a[aHHOW TOYKM perynatopa BbIBEAEHO Ha WHAWKATOp
3ABOAHHA

e Ha gunnee BUXIO vHanumpyeTcs COCTOSIHUE AUCKPETHbLIX BXOA0B-BbIXOA40B UMK 3HaYEeHUs
aHanoroBsoro Bbixoaa

MHpukaums ncnonb3dyeTca Ans PerynstopoB C BHELWHUM 3aJaHusM MNpu yCTaHOBIIEHHOM napameTpe
CcTpyKTypbl perynsatopa CTRL.00=7,12.
MooyepenHo Haxkumas knaeuwy [¢] nepeknioyaeTcs No KPyry MHAMKALMS OMCNNIEes

Ha wHavkauuio BbiBeaeHbl napameTpbl Bxoga Al1 u Bxoga Al2: B aaHHOM pexume
paspelleHo ynpaBrneHue — W3MeHeHWe pexuma paboTbl. VaMeHeHMe 3agaHHOW TOYKM

3anpeLueHo.
® 1s e 3HayeHue namepsemoro napametpa 1 (Bxog Al1) BeiBegeHo Ha nHavikatop MAPAMETP
@ 2m e 3HayeHue namepsiemoro napametpa 2 (Bxog Al2) BeiBegeHo.-Ha nHamnkatop SABOAHHA

e Ha gunnee BUXIO vHanumpyeTcs COCTOSIHME ANCKPETHBIX BXOA0B-BLIXOO0B UMW 3Ha4YeHUs
aHanoroBsoro Bbixoaa

Ha vHoukaumio BbiBeAeHbl napameTpbl BegomMoro-SLAVE perynsatopa. B gaHHom pexnmve
paspeLleHo yrnpaBieHne — U3BMEHEHUE peXxnMa paboTsl 1 3aaaHHON TOYKN.

® 1s e 3HayeHue namepsiemoro napametpa 1 (Bxog A1) BeiBegeHo Ha nHamkatop MAPAMETP
O 2/M e BHyTpMHOe 3HayeHue 3afjaHHOW Touku perynstopa SLAVE BbiBeAeHO Ha MHAWMKATOP
3ABOAHHA

e Ha gunnee BUXIO vHanumpyeTcs COCTOSIHME AUCKPETHBIX BXOA0B-BbIXOO0B UMW 3HAYEeHUs
aHanoroBsoro Bbixoaa

Ha vHaukaumio BbiBeaeHbl napameTpbl Begyllero-MASTER perynsatopa. B gaHHOM pexume
paspeLleHo yrnpaBneHne — U3BMEHEHUE peXnMapaboTbl 1 3ajaHHON TOYKN.

O 1s e 3HayeHue namepsiemoro napaméerpa 1 (BxogrAll) BoiBegeHo Ha nHamkatop MAPAMETP
@ 2m o BHellHee 3HaveHne 3agaHHON TOYKI, perynsaTopa BbiBegeHo Ha niaukatop 3ABOAHHA
e Ha gunnee BUXIA vHanumpyeTcs COCTOSHWE ANCKPETHbLIX BXOA0B-BbIXOA0B UMW 3HAYEeHUs
aHarioroBoro Belxoaa
3.5 HasHauyeHue knaBuw
e KnaBuwa [P/A] Kaxpoe HaxaTtue /KknaBuUlly Bbi3biBaeT Nepexos M3 aBTOMaTUYECKoro pexuma paboTbl B

PEXVWM PYYHOro YynpaBreHusih, 1 obpaTHO (COBMECTHO C Haxatuem knasuwm [¢F], ans
noaTBEPXAEHMS BbINOMHEHUS OflepaLuy nepexoaa).

e Knaeuwa [3ABA] KnaBvwa npegHasHayeHa, Ans Bbi30Ba MHOVMLUPYEMOrO 3HAYEHUs1 BHYTPEHHEW 3aOaHHOM
TOUKM (38Aa@Hust) ANs PELaKTUPOBAHUS MNU ONS NEPEKNYeHNst PeXMMOB  3a4aHHbIX
BEMUYUH (BHYTPEHHEN 1/UNn BHELLHEN 3a4aHHON BEMUYUHDI).

e KnaBuwa [A] Knasuita "Gomblie". Tlpu Kaxgom HaxaTuu 3TOW KNaBWLUM OCYLLECTBMSIETCS YBENUYEHUE
3Ha4YeHU, 3a4aHHOM TOYKM, BEIXOAHOTO CUrHana ynpasneHus (ynpasnsioLwero BO3aenNcTBums)
UAN 3HAYeHVs n3meHsieMoro napameTpa. [pu ygepxvBaHWM 3TOM KMaBWULLK B HaXaToMm
NOJIOXXEHWUW yBENNYEHNE 3HAYEHWI MPOUCXOANT HEMPEPLIBHO.

e KnaBuwa [V] KnaBuwa /“meHbLue". MNMpn Kaxxaom HakaTum 3TOW KNaBULLKM OCYLLECTBMASETCS YyMEHbLUeHne
3HaYeHWU, 3a4aHHON TOYKM, BBIXOAHOTO CUrHana ynpaeneHuns (ynpasnsiowero BO34encTems)
UNn' 3Ha4eHnss nameHsieMoro napametpa. [pu yaepXvMBaHUW 3TOW KNaBULIM B HaXKaToMm
MONOXEHNN YMEHbLUEHNE 3HaYEHWI NPOUCXOAUT HENPEPLIBHO.

e KnaBuwa [¢] KnaBsuiia npegHasHayeHa OnA NOATBEPXOEHWUA BbIMOMHAEMbIX AEMCTBUM UMW onepauui,
ana  dukcauumM BBOOMMbBIX  3HayeHWn. Hanmpumep, noaTeBepkaeHWe nepexoda U3
aBTOMaTUYECKOro pexuma paboTbl B PEXMM Py4HOro ynpasneHuss u obpaTHo, dukcaums
BBOJa M3MEHEHHOW 3afJaHHOW TOYKM, MOATBEPXKAEHMEe BXO4a B PEXWM KOHMUrypauuu,
MPOABUXEHNE MO YPOBHAM KOH(UIypaLmm 1 T.n.

e Knasuwa [U] KnaBuwa npepgHasHayeHa ONs Bbi30Ba MEHIO KOHUrypauumu, a TakkKe NPOABWKEHMS MO
MEHI0 KOHpurypauum.
B pexxvme PABOTA npu HaxaTun KnasBuLLN N3MEHSETCH peXnM MHAMKauum perynatopa.
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3.6 CTpykTypHaa cxema perynatopa MUK-121H
N\

Al1 - BXxogHOM namepsiembiv 1 / N MaHenb nHamMkaumm n
A e e E—

KOHTpONUpyeMbIi napameTp ) Knaesuarypbl

Al2 - BXOAHOW curHan N AO - AHanorosbIf BbIXOA 0

BHELUHEN 3aaHHON TOYKN 4@—> Bbixog aHanorosoro

(3apanus), napametp 2 ) perynsTopa unu peTpaHcmMuccus)

601 - OUCKPETHbIN BbIxoa 1 )
Kntou «bonbwe». Amn., 3-x nnu
@-x NO3ULUOHHbBIN perynaTop )

[DI1 - ANCKPETHbIN BX0A 1

MWKPO-
KOHTPOIIEP

[DIZ - AUCKPETHbIN BXOA 2

ki
23 %

602 - OVCKPETHBIN BbIxoa 2 A
Kniog«Merbwer». Mimn. unm 3-x
\HOSMLUAOHHI:IFI perynartop )

TemnepatypHas KoppeKuwﬂw
XOMoAHOro cnas Tepmonap J

[MocnepoBarenbHbI MHTEPdEC
RS-485: koHdurypuposaHue, npuem-
nepefaya koMaHa 1 aHHbIX
MuTanne
=24 B;~220B \_ )

PucyHok 3.2 — CmpykmypHas cxema pezynsmopaMUK-121H

(DO3 ~ NUCKPETHbIN BbIXOA 3 A
PabotaeT no 3agaHHoOn
\ﬂOI‘Ib3OBaTeﬂeM noruke paboTsbl

o/

DO4 - nuckpeTHbIN Bbixoa 4 N
Pabotaet no 3agaHHon
nonb3oBaTenem norvke paboTbl

-/

%

3.7 NMpuHUMn paboTbl perynatopa MUK-121H

Perynatop MUK-121H, cTpykTypHas cxema KOTOPOro npusegeHa Ha pucyHke 3.2, npeacTtasnsdeT cobon
YCTPOWCTBO M3MEPEHUST 3HAYEHWUs BXOOHOro napameTtpa, 0b6paboTkm u npeobpas3oBaHWsi BXOQHOrO CUrHana w
Bbl4aun yrnpaBnsitoLLnX BO3OENCTBUN.

Perynatop MWK-121H paboTtaeT noa  ynNpaBfEHNWEM COBPEMEHHOIO, BbICOKOMHTErPUPOBAHHOIO
MUKpokoHTponnepa RISC apxuTekTypbl, M3roTOBMEHHOFO MO BbicokockopocTHo KMOIT TexHonorum ¢ HU3Kum
3HepronotpebneHnemM. B NOCTOSAHHOM 3anomMuHaloLWeM YCTPOUCTBE pacrnonaraeTcst 6onblloe KonM4ecTBo yHKLWNA
ONs pelleHus 3aday KOHTpOmns W perynMpoBaHus. [locpeactBoOM KOHUIypMpoOBaHMS MOMb3oBaTenb MOXET
CaMOCTOATENbHO HacTpamBaTb PerynaTop Ha pelleHue onpeaerneHHblX 3aaauy.

Perynatop MUK-121H ocHaweH aHanoro-umdposbiM npeobpasosaTtenem, y3namm UCKPETHO-LMAPOBOro
BBOAA M UM(PPO-AUCKPETHOrO BbIBOAA, CTOPOXEBLIMW CXEMaMu [Afsi KOHTPOnNs UMKINOB paboTbl nporpammbl,
3HeproHesasucumon namsateto EEPROM; NVRAM gns coxpaHeHus Nonb3oBaTeNbCKUX NapamMmeTpoB KOHUrypauum
N OaHHHbIX.

BHyTpeHHsAs nporpamma.perynatopar MUK-121H cyHKUMOHUPYET € NOCTOSAHHBIM BPEeMEeHHbIM LUuKioM. B
Hayane Kaxaoro uMKrna BHYTPEHHEW paboyelri nporpammbl CYMTHLIBAKOTCSH 3HAYEHWUSI aHaroroBbIX U AWCKPETHbIX
BXOOOB, MPOWU3BOAMTCS CuUMTbIBaHME un 0OpaboTka knaeBumaTypbl (nogaBneHue ppebesra M obOHapyxeHue
[OCTOBEPHOCTU), MpUeM KOMaHZ WU AaHHbIX U3 nocrnefoBaTenbHOro uHtepderica. Mpu nomowm 3TUX BXOOHbIX
CUrHanoB OCYLLECTBIATCS, B COOTBETCTBUM C BbIOpaHHbIMU MOMb30BaTeENEM QYHKLUUAMU U MapameTpamMu
KOHUrypaumm, Bce/pacyetbl. Mocie aToro ocylwecTBnseTcss BbiBOL MHGOPMaLMM Ha OUMCKPETHble BbIXOAbl, Ha
WHOWKAUVOHHbIE 3reMeHTbl, al Tak e duKcaums BbIYUCIIEHHBIX BENMWYUH AONS  pexuma  nepegayvv
nocnenoBaTenbHONO MHTepdEnca.

3.8 PacnpeneneHue BXoaoB-BbIXOAOB CTPYKTYp perynaropa MUK-121H

Tabnuua 3.1 - PacnpedeneHue 8xo008-8b1x0008 cmpykmyp peaynsmopa MUK-121H

CTpyKkTypa perynsropa, AnanoroBbl | AHanoroBbl | AHanoroBbl | JUCKpeTHbI OuckpeTHbl | [OuckpeTHbl | AWCKpeTHbI

onpegenseMmas napaMmeTpom 1 Bxoa Al1 1 Bxoa Al2 1 BbIXOA4 1 BXoA, 1 BXoA4 1 BbIXOA 1 BbIXOp,

[CTRL.00] AO DI1? DI2? DO1 DO2

0000 — 2-X NO3MLMOHHbIN Perynupye WHaunkauus PeTtpaHcmun He wncn. He ncn. Bbixog 2-x CB00.

perynsitop Mblif ceus? CB0G. CB06. nos. nporp. "
napameTp nporp. nporp. perynsitopa

0001 — 3-X NO3ULIMOHHbIN Perynupye Wuankauus PeTtpaHcmu He wncn. He ncn. Bbixoa Bbixoa

perynstop MblIiA ceus? CBob. CBob. Bonblie MeHbLue
napameTp 1 nporp. nporp.

0002 — NWA-LLINM perynsatop | Perynupye WNuankauus PeTtpaHcmu He wncn. He ncn. Bbixoa CBo006.
Mblif cous? CB0G. CB0b. nua-lWmm | nporp. "
napameTp nporp. nporp. perynsitopa
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[podomxeHue mabnuuypl 3.1 - PacnpedeneHue 8x0008-8b1x0008 cmpykmyp peaynsmopa MUK-121H

0003 — aHanoroBbIN Perynupye WNHaunkauus Bbixoa He wncn. He ncn. CB00. CB0b.
CTaHgapTHbI perynsiTop Mblii perynsi- CB0G. CB06. nporp. " nporp. "
napameTp Topa nporp. nporp.

0004 — aHanorosbIN Perynupye Perynupye Bbixoa He ucn. He wcn. CB0b. CB00.
PErynsTop COOTHOLIEHWS Mblit Mblit peryns- CB06. CB0G. nporp. nporp. "
napametp 1 | napametp 2 | Topa nporp. nporp.

0005 — aHanorosbIN Perynupye Perynupye Bbixoa He ucn. He wcn. CB0b. CB0b.
KacKafHblil perynsTop Mblit Mblit perynsi- CB06. CBOG. nporp. nporp. "
napametp 1 | napametp 2 | Topa nporp. nporp.

0006 — aHanoroBbIv Perynupye BHeluHsA Bbixoa He wncn. He wncn. CB0b. CB0b.
PErynsiTop C BHELLHEV Mblit koppekuusi | peryns- CBO6. CBOG. nporp. nporp. "
KOppeKkumen 3agaHus napametp 1 Topa nporp. nporp.
0007 — aHanoroBbIv Perynupye BHelwHsA Bbixoa He wncn. He wncn. CB0b. CB0b.
PErynsTOp C BHELLHUM Mblit 3apjaHHas! peryns- CBO6. CBOG. nporp.”) nporp. "
3afaHuam napameTp TOYKa Topa nporp. nporp:
0008 — NMNynbCHbIV Perynupye Perynupye PeTtpaHcmun KoHuesom KoHLieBoun Bbixoa Bbixoa
perynaTtop MbIi MbIi ceus® BbIKIIO- BbIKITHO- bonble MeHbLe
napametp 1 | napametp 2 varernb yaresnb

3akpbITO OTKpbITO

(0%) (100%)

0009 — UMNynbCHBbIN Perynupye Perynupye PetpaHcmn | He wncn. He wncn. Boixoa Bbixoa
perynsitop COOTHOLUEHUS MblVA MbliA cens” CBo0b. CB06. BonbLe MeHbLue
napametp 1 | napametp 2 nporp. nporp.

0010 — MNynNbCHbIN Perynupye Perynupye PetpaHcmun | KoHueson KoHueon Boixoa Bbixoa
KackafHbI perynatop MbIi MbIi cens” BbIKIIO- BbIKITHO- bonble MeHbLe
napameTtp 1 | napameTp 2 Yarenb YaTesnb
3aKpbiTo OTKpbITO
(0%) (100%)
0011 — MNyNbCHBIV C Perynupye BHelwHsA PetpaHcmn | He wmcn. He wncn. Boixoa Bbixoa
BHELLUHEW KoppeKumen MbIN Koppekuns ceust Cgo0. CBob. Bonblue MeHbLue
3agaHus napameTp 1 nporp: nporp.
0012 — »MnNynbCHbIV C Perynupye BHelwHsA PetpaHcmun | Hewcn. He wncn. Boixoa Bbixoa
BHELLUHUM 3a[aHVAM MbIVA 3agaHHasi ccust CB0b. CBob. Bonblue MeHbLue
napameTp TOYKa nporp. nporp.

MpumeyaHums.

1). CurHanel DO1-DO2 sBnstoTca cBobogHO-NporpammuypyeMbiMu: T.e. ecnu kakon-nnbo m3 curHanos DO1-DO2 He
3a[eiCTBOBaH B CTPYKType BblibpaHHOro Tuna perynstopa (cm. napametprCTRL.00), To cBOGOAHbIV ONCKPETHBIV BbIXOL, MOXET B
COOTBETCTBUM C BbIOPAHHOM NOrMKON paboTbl 1 yCTaBkamu YNPaBNATbCS OQHMM U3 BbIOPaHHbBIX aHANoroBbIX CUrHaNoB

2) OuckpeTtHble Bxoga DI1 n DI2 ucnone3ytotcst B cTpyktype perynsatopa CTRL.00=8,10 — umnynbCHble perynsitopbl ¢

KOHUEeBbIMU BblKnto4YaTenamu

OcobeHHoCmU Ucnonb308aHUs OUCKPEMHbIX 8X0008:

2.1 Y706bI He BHOCMTb B CUCTEMY YMpaBIieHUs »HEeOOCTOBEPHYI WHMOPMaUMI0O O MOMOXEHUN WUCMOMHUTENBHOIO

MexaHu3mMa npu KpaTKOBPEMEHHbIX (MO Pa3AMYHbIM NpUUMHaM) cpabaTbiBaHUAM KOHLIEBbIX BblIKNovaTenen MonoxeHue

UCMOSHUTENBHOIO MexaHn3ma He koppektupyetcs BicoctosHne 0% unu 100%, a npocTto 6rnokupyeTtcs cpabaTtbiBaHne BbIXOAHbLIX

kntoyen perynsatopa BOJNbLWE-MEHbBLIE cooTBeTCTBEHHO CpabaTbiBaHNAM KOHLIEBbIX BbIKMOYaTeNen.
2.2 MHchopMaumsi 0 COCTOSIHAM ANCKPETHBIX BXOAOB nepefaeTcs no nHrepdericy RS-485.

3) Mpu ucnonb3oBaHUK, _OYHKLMM PETPAHCMUCCHUM Ha aHanoroBbl BbIXOA Perynatopa pacnpefensioTcs cregyoLime
aHarnoroBble curHansl perynstopa (cMm. mapameTp CTRL.00):
- 3HayeHue aHanorosoro Bxoaa Al1, Al2; paccornacoBaHve perynsitopa, Tekylliee 3ajaHue perynsatopa, TONbko Ans
yHKUMM peTpaHcMuccumn (BO BCex CTPYKTypax perynatopos kpome CTRL.00=8-12).

- NONOXeHWe MeXaHn3ma VMMYSbCHOro perynaTopa.
1) BHYTpEHHSA NepeMeHHas CrnexeHus 3a BbIXoAoM 6e3 obpaTHom CBA3W.

2) Bxop Al2 c obpaTHol cBA3blO.

3.9 CTpyKTypHBbI€ CXeMbl perynsiTopos

B atom pasgene 6y/:|,yT npeactaBneHnn CTPYKTYPHbIE CXeMbl perynaTtopos:

— 2-X MO31LUOHHLIN (puc. 3.3)
— 3-X NO3ULMOHHBIN (puc. 3.3)
— NMa-WnNM (puc. 3.4)

— Na-ananorosein (puc. 3.5)

— NWO-aHanoroBbI COOTHOLLEHUI (puUc. 3.6)

— kackagHbein MO-aHanorosein (puc. 3.7)
— NMWO-aHanoroBbIl C BHELWHEN Koppekunern 3aganHms (puc. 3.8)
— NMWO-aHanoroBbIl ¢ BHELWHMM 3agaHneMm (puc. 3.9)

— MNNA-»mnynbcHem (puc. 3.10)
— MNA-»mnynbCHBIN cooTHOLWeEHUN (puc. 3.11)

— kackagHbin MAO-umnynbcHbIn (puc. 3.12)
— MO-mMNynbCHBIN C BHELUHEN Koppekumen 3agaHus (puc. 3.13)
— NNO-MmMNynbCHBIN C BHELIHWUM 3agaHunem (puc. 3.14)
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2-x, 3x DyHKL AN AO
Al1 Ej:noa'::“m?&‘é:ggsau"“ PV1 | LI perpaHcMmuccum —>
sxona Al1 NAPAMETP perynsitop aHanorosoro Bbixona
o - T | oo
a curHana —
3A HUE “BOJIbLWIE” DO1
B Sopmmposaren| | DO2
curHana —»
“MEHbLUE" DO2
BbIXOfJ
Al2 Briok Hopmanusaumm | py/o Jloruka pa6oTbl DO3
u macwtabuposaHust AUNCKPETHOro >
Bxoga Al2
DO:I
DI1 | I Torvka pa6othl
DI OMCKPETHBIX
— [Tlexcaos DI1 u DI2
PucyHok 3.3 — CmpykmypHasi cxema 2-X, 3-X MO3UUUOHHbIX peaynsimopos
BnoK HopManua3auumu DyHKUMU AO
All " MacILTaBNpC Pva peTtpaHcMuccumn .
SohaAT &> @Hanorosoro ebixoaa)
dopmuposatens| |po1
AUNCKPETHOro >
Bbixoga DO1
Joruka pa6oTbl DO2
Y ANCKPETHOIo >
DO2
Bnok Hopmanusauum - L_Beixona DO2
= 1 macwtabupoBaHust E/ l = Jorvika pa6oTbl DO3
Bxona Al2 PV3 AONCKPETHOIo >
sbixona DO3
Di1] Orvika paboTbl Jloruka paGoteil] |DO4
ANCKPETHOIo —>
AVCKPETHBIX
Di2} xonos DI1 u DI — | _sbixona DO4 |
PucyHok 3.4 — CmpykmypHasi cxema [MAL-LLIVM pezynsmopa
(A ¥]| Py/ABT
Al1 Brnok Hopmanusauum PV1 “ ®opmuposatens | | AO
#“ MacwTabupo :(: aHarnoroBoro BbIX0Aa
Bxona Al1
NMpenoea-
peHue
Noruka patoTtb! DO1
AOVNCKPEeTHOro >
Bbixona DO1
Jloruka paboTtbl DO2
AVCKPETHOro —>
Bnok Hopmanusauum el
Al2
u macwtabuposaHus = JNoruka paGoTbl DO3
Bxoga Al2 AVCKPEeTHOro — -
Bbixona DO3
DI1 Tiorvika pacoToi N y 5 Jorvka paGoTbl DO4
AVUCKPETHOro >
[OMCKPETHBIX
DI2 1y} vonos DI1 u DIZj4 \ ¥ 4 |_seixona DO4 |
PucyHok 3.5 — CmpykmypHasi cxema cmaHlapmHoeo [/ aHanozoeoe20 peeynsimopa
CTRL.10
Al1 Briok Hopmanusauvn, |ET1 PY/ABT
macwrabuposanusa |pPv1 AO
Bxona Al1 >
[ @ Jlornka paboTtbl DO1
Bnok 6esonacHoro ;\:‘igpeTB%;? =
ynpasneHusi L_sbxona DO1 )
. Jloruka paboTtbil DO2
Al2 Briok Hopmanmusauum |EM2 SP=k"PV2+b AMCerTB%Z >
= »| u macwrabupoBaHusi % <> |_Bsbixona DO2_|
Bxoaa Al2 - - " Tlornka pabortol DO3
AVICKPETHOro >
B Bbixona DO3
JNoruka paGoTtbl 4
Di1] Tlorvka paboTel Avncxpep:'uoro Dg,
DI2| AUCKPOTHLIX Bbixona DO4
BX0O008B

PucyHOK 3.6 - CmpmeypHaﬂ CXema aHalioeo8020 peeyriamopa COoOmHoweHus



https://lizantan.com/shop/mikroprocessornyy-regulyator-mik-121n

8-800-511-09-43

mlizantan@yandex.ru LIZANTAN.COM
18

e CTRL.10
Bnok Hopmanuaauum "
ald u macwtabuposanus [pPv1 ~ Bepnombin max EMABT AO
Bxona Al1 9] nun | —
perynsrop D / av) Jloruka paboTbi DO1
| &< |-t
SP 1y Ky Bnok 6ezonacHoro 5:2222“5%?
BEAOMOro ynpaenexus
erynsitopay Jlorvka paboTbl DO2
[AMCKPETHOro >
Al2 Brok Hopmanuaauuu | Err2 |_Bbixona DO2 |
—=1{» umacwTabuposanusa |PV2 — Beaywun max E Tlormka pabotel] |DO3
Bxoaa Al2 g(}{}* nuo / | [AVCKPeTHOro >
¥ perynarop min — Bbixona DO3
Bnok koHTpons —eeeeeeeeem
BeayLuiero [AOCTOBEPHOCTM I DO4
erynaTopy aananun =
Di1 Tlorvuka paboTbl
DI2 [OMCKPETHBIX
BXx0008

PucyHok 3.7 — CmpykmypHasi cxema KkackadOHO20 aHaro208020 peaynsimopa

[AW]| PY/ABT
Brnok HopManusauuu PopMupoBaTens AO
Al n PAIPOL -
M MacwraGupo v ®— | perynunnrop ‘aHarnoroBoro Boixoda
Bxoaa Al1l i | %

¥ |
- Norvka pabothl DO1
m AOWNCKPEeTHOro L

Bbixona DO
Noruka paGotel| | DO2

o AWCKPeTHOro
Al2 Brnok Hopmanusauum Bbixona DO2
W macwrabuposaHns 4@ 7777777 MHankau TNoruka paboTbl 0(33
R Lo | seae
DI1 | [ Toruka pabotol J'Ig;mc“kigriﬁoor;u D0r4
DI2 1y b onos DIt DI b ~— Brixons DO

PucyHok 3.8 — CmpykmypHas cxema.peaynsimopa ¢ 8HewHel Koppekyuel 3adaHusi

(& W] PY/IABT
Al Briok HopMmanuaaumm nvua dopmuposatens | | AO
1 MacwTabuposaHua perynatop | | aHarnoroBoro Buixoaa
Bxona Al1
Normka paboTtsl DO1
OWCKPEeTHOro >
Bbixona DO
Normka paboTs! DO2
AMCKPETHOro >
Briok HOpmanusaumm Lo in i |
Al2
M maclwTabupol Norvka paboTel DO3
Bxoaa Al2 OWUCKPEeTHOro >
Boixona DO3
DI1 | JINMonka paboTe A SR n;:g:apgriﬁoor;bl Doa
OMCKPETHBLIX = V = =
RI2 1y} wonos DI u DI2) = 4 | _buixona DO4 |
PucyHok 3.9 — CmpykmypHas cxema peaynsamopa ¢ 8HeWHUM 3adaHuem
[fBhok Hopmanmasanmm | PV 1 i PyHKLUUU AO
A | N Ta6nponaxlf ®* dpbid peTpaHcmuccn  |——>»
S A1 4 pery. P aHanNorosoro BbIXona)

BbIXO4

DopmMmupoBaTens
BHyTpeHHUA

DopmupoBaTens
curHana
“MEHbBLIE" DO2
uHTerpatop I
Al2 Bnok Hopmanusauum

u macwitabuposaHus —I / Ifa a— MeXaHU3Ma Joruka pa6oTbi DO3
Bxona Al2 Pvé — puncxpergcgg >

Bbixoaa

Jlornka paboTbl DO4

AUCKPETHOro >

Bbixoga DO4

DI1 | I'Torvka paboTe |
DI ANCKPEeTHbIX
— ["lexcgos D11 un DI2j

PucyHok 3.10 — CmpykmypHasi cxema UMynbCHO20 peayrnsimopa
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CTRL.10 —
Al Briok Hopmanuzauum |Er1 PYIABT
+» un Macuna6uzﬁaauusl PV1, Brok perancmuconn | [AQ
2xons . aHanoroBoro curHana) =4
/ AV
/ " » DO1
Brok 6esonacHoro T BONbLUE >
yrpaRasHis peobpasosatensf MEHbLLIE" | DO2
Al2 Brnok Hopmanusauuu SP=k*PV2+b BHyTpeHHuA
v macwTabuposaHus MHTErparop
Bxona Al2 nonoxeHus
ruka paborbi DO3
KPETHOro >
D1 JNoruka pa6oTtbi a DO3
DI2 ANCKPETHBIX
BXonos8
PucyHok 3.11 — CmpykmypHasi cxema umriysibCHO20 peayiimopa COOMHOWEHUS
CTRL.10
Al Bnok Hopmanusauuu . .
L™ Mac:;(;asauxﬂsamn Beﬁa‘ab'" Bnok peraromucenn | | A9
4 perynsitop [aHaroroBoro cUrHana)
. " - |DO1
Bnok 6e3onacHoro ——' BOJIbUIE >
SP npasnexus WmnynbcHeld
Benomoro ynp peo6p: “MEHbLLE”| | DO2
perynsitopd =
Al2 Briok Hopmanuaauum |EM2 ‘ -~ BHyTpeHHWA
u mMacwtabuposanus |pv2 Beaywuin D MHTerpaTop
Bxoaa Al2 - nvua NONOXeHUsA
. perynsaTop - —
SP _ JIOK KOHTpOns
Benylero [OCTOBERHOCTM Jlorvka paGoTei DO3
erynstopay 3anaHus AuckpeTHoro L
Bbixona DO3
DI1 »] Jlorvka paboTbl Tlorka patoTol DO4
Di2 Ans:gegg;ux - ~ 7 CumHxpoHusaumsi AMCKPEeTHOro >
NoNoXeHust |__sbixona DO4 |
PucyHOK 3.12- CmpmeypHaﬂ cxema KackaOHO_20 UMnyrbCHOSO peayriamopa
Al1 Bnok Hopmanusauum DyHKLIMN AO
u macwTabupoBaHus peTpaHcMuccumn —
Bxona Al1 aHanorosoro sBbixonal
PopmuposaTens DO1
curHana
“BOJIbLIE" DO1
DopmupoBarens DO2
curHana —>
BryTpeHHMWA “MEHbBLIE" DO2
uHTerpatop I
Al2 Brok HopManuaauum
1 macwtabuposaHus —E ______ | UHAauKaums I MeXaHu3IMa Jloruka pa6oTbi DO3
Bxona Al2 anckpeTtHoro
| ny Bbixoga DO3
D11 | I Toruka pabotst JNoruka paboTtbi DO4
SN s AVCKPETHOro >
ONCKPETHbIX
D2 Bxonos DI1 un DI2| A vV 4 Bbixoga DO4
Pucyrok'3.13 — CmpykmypHasi cxema UMysIbCHO20 peaynsmopa C 8HeWHel Koppekyuel
Al1 TBhox HopmanuaaLun DYHKLIMMN AO
Vi MacLiTabupoBaHust peTpaHcMuccumn —
BxonaAll £ ananorosoro sbixonal
Ky DopmMmupoBaTens DO1
curnana —
SP MMnynbCHbIA “BOMBLWE" DO1
BHYTPeHHAA peobpasosateny) o orne e rone DO2
curHana —»
BryTpeHHuA “MEHbBLIE" DO2
uHTerpatop I
Al2 Bnok Hopmanusauum
1 macwtabuposaHus MEeXaHu3Ma Jloruka pa6oTbi DO3
Bxona Al2 PV2 anckpetHoro |
Bbixoga DO3
DI1 | JJ Tlorvka pabotst JNoruka pa6oTbi DO4
AVCKPETHOro >
ONCKPETHbIX
DI2 Ly v on08 DIt u DI2 Beixona DO4

PucyHok 3.14 — CmpykmypHasi cxema UMITy/IbCHO20 pezynsamopa C 8HEWHUM 3adaHuem
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3.10 NMpuHUMN paboTbl 6510Ka 06pPaboTKM aHaNOroBoro Bxoaa
3.10.1 Bnok o6paboTkM aHanoroBoro Bxoaa

Perynatop MWK-121H wumeeT pgBa ananoroBbix Bxoga Al, curHan c KoTopbix obpabaTtbiBaetcs
cooTBeTCTBYOLWMMY Brnokamn npeobpasosaHus AIN.

AHanoroBbIVi curHan umeet npouenypy obpaboTki. [laHHas npoueaypa ucnonb3yeTca ANs NpeacTaBneHns
BXOAHOIMO aHanoroBoro curHana B Heobxogumow nonb3oBaTento dopme. Ha pucyHke 3.15 nokasaHa
dyHKUMOHanbHasa cxema 6noka 06paboTku aHaNoroBoro BXOAHOro curHana.

Yoobers Mern AN Mymeppaic
___________________ @b%[mmmﬁﬁﬂ_ —T T
|
| Y aewom 15
| \ 0000 | |
| || meppeioni = |
| Durbmp U LCHEX Mace e j ‘ 8o I |
I oMEX 7 CLzHIT 2 GLBIP 4 ‘ | |
5 |
/4 / I T 0— 7 ‘ aoort | Mgﬁyﬂbﬁmpeguﬁ/ l
(HATOZGU028 UX000
CuzHan 727., 7 P —— 7
c Al o% | ! |
[ E==: =\ LAY
ANDS ANOT ANGZ Tadmua Keapduam - — — - —T——
I Haparempe SUHEOPUIAL CUHINT 6 [ —— : - y Texed
[ Kampoby 2 | 009 | |
| X 1Y B - [ |
| | | R |
\
[ ———[e = | |
lE== : = | |
l e | o |
| CA00 AT RO | reprangn | |
: | 7BP (A-1) A :

PucyHok 3.15 — @yHkyuoHanbHasi cxema 6r10ka npeobpasosaHusi 6Xo0HO20 cuzsHana

Ha pucyHke npuHsiTele crnegytowme o603HaveHns:

1. ®PunbTp MMNYNbCHbIX NomeXx. Vcrnonb3yeTca Ans fogasneHns UMnynecHbIx nomex. Onpegensietcs
napameTtpom AIN.05 «MakcvmanbHas ANMTENbHOCTE MMIAYAbCHOW Momexu». Ecnn B kakom nnbo umkne namepeHns
TEXHOMOrMYeckoro napameTpa obHapy>XeHO ero nsmMeHeHve,; To npegnonaraeTcs BO3MOXHOCTb AENCTBUS NOMEXU 1
BbIXOAHOW cuUrHan hopMmpyeTcs (C y4eTOM YyCPeAHEHUSA U3MEePUTENbHbIX 3HAYEHWU) MO UCTEYEHUN YCTaHOBIIEHHOTO
BPEMEHMN ANUTENbHOCTU NoMexu. To eCTb, eCAW ANUTENBHOCTb M3MEHEHWS curHana bonblue 3agaHHoOro T rowexu, TO
3TO W3MEHEeHMe pacLeHMBaeTCs Kak eCcTeCTBeHHOe W MPuUHMMaeTcs B AanbHeinwyo obpaboTky € 3adepKon
BpeMeHM Tnomexw (PUCYHOK 3.4). PaboTa gaHHoro dnibTpa BHOCUT AOMNONHUTENbHOE TPAHCNOPTHOE 3anasfbiBaHne B
CMCTeMy perynmpoBaHusi, KOTOpPOe PaBHO BenuunHe, napametpa «MakcumanbHas ANUTENbHOCTb WMMMYbCHOM
nomexmy. MoaToMy Bcerga Hy>KHO CTPEMUTBCA MUHMMU3NPOBaTh AaHHbIN napameTp.

2. Moaynb HopmManusauum curHana. 3ToT MoAyrfb HOPManu3yeT BXOOHOW aHarnoroBbiv curHan. BaxkHown
yHKUMEN JaHHOTO MOAYNS €CTb KOHTPO#b-A0CTOBEPHOCTU AaHHbIX. B cnyvae Bbixoga aHamoroBoro curHana Ha
10% 3a gnanasoH, KOTOPbIN YCTaHaBAMBAETCH NpU kannbpoBke perynsatopa, Modyrb NocbinaeT CUrHan perynstopy
O HeOOCTOBEPHOCTU AaHHbIX B kaHane. Flpyu 9TOM ecnu curHan Hwke auanasoHa U3MEHEeHUs Ha gucnnee ropvr
ErrL, npu npeBbileHnn gaHHoro avanasoHa, Ha avcnnee roput £~ - H. B 06onx crnyuasix reHepupyeTca cobbiTuie
«paspbIB NTMHMN CBA3M C OATYUKOM».

3. NapameTpbl kanuBpoBkn. OnpeaensalT TOYHOCTb KaHama U MEHSAITCA Npu 3aMeHe Aatyvka unu
nepexoae Ha apyron Tun‘Aatymka. lNogpobHee o kannbpoBkax aHanoroBbIX BXO4OB CMOTpUTE B pasgene 5.

4. 3OKcnoHeHUManbHbIN  unbTp. PunbTp UCNOMbL3yeTCA Ans MNOAABMEHVMS MNOoMeX, a Tawkke Ansg
nopaeneHus «apebesra» |MHAMKaUWK (4acTblX WM3MEHEHWI MOoKasaHui perynsTopa u3-3a konebaHuii BXOA4HOro
curHana). Onpegensetca napametpom AIN.04 «IMocTosiHHas BpemeHu undpoBoro unsTpa.

5. Mopynb MacwTtabupoBaHuAa curHana. 3T0T MoAynb NMMHeapusyeT U MacluTabupyeT BXOAHOW CUrHan
CornacHo 3agaHHOWM Monb3oBaTenemM HOMWHaNbHOW CTaTUYECKON XapaKTepUCTMKM OaTyuka, KOTOPbIN MOAKIOYEH K
naHHomy Bxopy. MimeeTcs,. B BUAy, YTO MMEHHO 34eCb BbIOMpaeTcs TN NOAKMIOYEHHOrO K KaHany AaTtyvka. Takke B
3TOM MOAYre eCTb BO3MOXHOCTb WM3BMEYEeHUS KBaApPaTHOrO KOPHS U3 BXOAHOro curHana. lMomb3oBaTenb nveet
BO3MOXHOCTb, JINHEAPU30BaTb CUrHanN no CO6CTBEHHON KPUBOW NMHeapu3aumm.

6. Tabnuua /KkoopAuHaT nuHeapusauuMm curHana. [aHHaa Tabnuua onpegensieT KOOpAMHaTh
nonb3oBaTenbCKOW NuHeapusaLmmn, napameTpbl KOTOPOW 3adatoTcst Ha ypoBHe koHurypauum LNRX n LNRY.

7. Moaynb Koppekuuu aHanoroBoro Bxoga. B atom mogyne curHan, npeobpasoBaHHbIV B NpeablayLmnx
6rokax, cMellaeTcst Ha 3agaHHoe nonb3oBaTtenem (ypoBeHs CORR) 3HaueHne. 3HayeHue koppekLumn cymmupyeTcst
C BXOOHbIM CUTHaNoOM Wnn BblYMTaETCH U3 BXOOHOMO CUrHana, B 3aBMCMMOCTY OT 3HaKa koadduLmeHTa KoppeKkLmun.

MpumeyvaHus:

1. Tpu BbIGOpe TuMNa gaTyMka C 3afaHHbIM AManasoHOM W3MeEpeHus, B Moayne maclTabupoBaHus
CvrHana napameTpbl BbICTABMAOTCA aBTOMaTUYECKN U U3MEHEHNE X 3a6TOKMPOBAHO.

2. Mpwu nHTEpdENCHOM BBOAE HACTOWKN MOAYNS HOpManu3auum 1 unbTpoB HE MMEIKT CMbICNA, TaK Kak
curHan no uHTepdericy nepegaeTcs cpasy B Mogynb MacluTabrvpoBaHus curHana.
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3.10.2 JinHeapusauma aHanoroBbix BxogoB Al1 u Al2

DyHKUMS NUHeapu3auum nogyMHeHa aHanoroobiM Bxogam Al1 n Al2. NlnHeapusaums gaet BO3MOXHOCTb
NPaBUIbHOTO PM3NYECKOTO NPeaCTaBEHNSA HENMMHEWHBIX PErYNMPYEMBIX U M3MEePSEMbIX MapaMeTpOoB.

* C nomowpblo nuHeapu3auuu MOXHO Mpou3eodums, Hanpumep, Kanubpoeky emkocmell 8 numpax, Mempax
Y P pumep POsKY P p
Ky6ULI6'CKUX unu Kunoepammax npoOmea, 8 3asucumocmu om u3mMepeHHoeo 8X00H020 cueHana YPOBHsA 8 eMKoCcmu.

Mpwn nHgukauun nuHeapusyemon BenuumHbl Bxoga All n Al2, onpegensiowmmm napameTpaMmm aBRASOTCS
HKHUA 1 BEPXHUI Npuaen wkanbl (MPOLEHTHOE OTHOLLEHWE K AManas3oHy U3MepeHUs), NONoXeHne AeuManbHOro
pasgenuTens, a Takke 3KBUOUCTAHTHbIE OMOpHble TOYKM nuHeapu3auun. KpuBas dmMHeapusaumm UMeeT
«MNepPerioMIIEHNSI» B OMOPHLIX TOYKAX.

3.10.2.1 NapameTpbl NnuHeapu3sauumn Bxoga Al1 n Al2

Hanpumep, napameTpbl NnHeapusauum Bxoga Al1 cnegytowme (ans exoga Al2 aHanorM4Ho):

1. Kongpuaypayus aHanozoeozo exoda

AIN1.00(AIN2.00) =0009 - Twn wkanel - NMHeapu30BaHHas
AIN1.06(AIN2.06) KonuyecTtBo yyacTKoB nuHeapusaumu
AIN1.03(AIN2.03) lMonoxeHne geunManbHOro pasgenuTens,npyv uHgukaummn

2. Abcuyucchbl OIMOPHbIX MOYeK JIuHeapusayuu

LNX1.00(LNX2.00) Abcumcca HayanbHOro 3HavyeHus (B % OT BXOAHOrO curHana)
LNX1.01(LNX2.01) Abcumcca 01-ro yyacTka

LNX1.02(LNX2.02) Abcumcca 02-ro yyacTka

LNX1 .18(LNX2.18) Abcuumcca 18-ro yyactka

LNX1.19(LNX2.19) Abcumcca 19-ro yyacTka

3. OpduHambl OMOPHbLIX MOYeK JIUHeapu3ayuu

LNY1.00(LNY2.00) OpavHaTta HayanbHOro 3Ha4YeHnus (curHan B Tex. ea. ot -9999 no 9999)
LNY1.01(LNY2.01) OpawvnHata 01-rofy4actka

LNY1.02(LNY2.02) OpawvHata 02-ro yyacTtka

LNY1 .18(LNY2.18) OpavHaTtaA8-ro yyactka

LNY1.19(LNY2.19) OpguHaTta 19-ro yyactka

3.10.2.2 OnpengeneHune onopHbIX TOYEK JIMHEapu3sauum
3.10.2.2.1 OnpedeneHue Konu4yecmeaa,ornopHbIX MoYeK fuHeapu3ayuu.

Mocne onpepeneHnss HEOBXOAUMOFO KONMYECTBa YYacTKOB IMHeapu3auMum HeobxoaAuMo 3ajaTtb 3TO
3HayeHue B napameTpe AIN1.06(AIN2.06). MNpenenbl nameHeHusi napametpa AIN1.06(AIN2.06) ot 0000 go 0019.

BeiGop He06x0aMMOro KonMyecTBay4acTKoB NMHeapu3aLMm NponsBoanTCs M3 coobpaxeHus obecneyeHns
HeoB6x0aAMMO TOYHOCTU U3MEPEHUS:

3.10.2.2.2 OnpedeneHue 3Ha4eHul OropHbIX MOYEK TUHeapu3ayuu.

[ns kaxxgoro'3HadeHns MHAULMpYyemoro BxogHoro curHana Yi (B TexHudecknx eguHmuax ot —9999 no 9999
C y4yeTOM [JeuMManbHOro pasgenutensl) BblYMCNUTb — COOTBETCTBYHOLLYIO — (PUBNYECKYID  BEMUYMHY U3
COOTBETCTBYIOLUNX (PYHKLMOHAmNbHBIX (FPagyMpOBOYHbLIX) Tabnuy unu rpaduyeckn n3 COOTBETCTBYIOLLEN KPUBOW
(Npy HeoGXOAMMOCTH. MHTEPNONMPOBATL) U 3aAaTb 3HAYEHVE ANs COOTBETCTBYIOLLEN ONOPHOM BENUYMHBI BXOOHOTO
dusnyeckoro curHana Xi (81 %, ot 00,00% po 99,99%). CootBeTtcTBytowmMe 3HaveHua Xi (B %, ot 00,00% no
99,99%) BBOASATCA B NapameTpax Ha ypoHe LNX.1(LNX.2):

A6Cl{UCCbI OMOPHbIX MOYeK JIuHeapu3ayuu

LNX1.00(LNX2.00) Abcupncca HavanbHoro 3HaydeHus (B % OT BXOAHOrO curHana)
LNX1.01(LNX2.01) Abcumcca 01-ro yyacTka
LNX1.02(LNX2.02) Abcumcca 02-ro yyacTka
LNX1.18(LNX2.18) ABcuncea 18-ro yuacTka
LNX1.19(LNX2.19) Abcumcca 19-ro yyacTka

CooTtBeTcTBylOWME 3HaYeHUs Yi (B TexHuyecknx eamHuuax ot —9999 go 9999 c yuetom geummanbHOro
pasgenuTtens) sBogaTcsa B napameTtpax LNY.1(LNY.2):
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OpOduHambl OMOPHbLIX MOYeEK JITUHeapu3ayuu
LNY1.00(LNY2.00) OpauHaTa HavanbHoro 3HayeHus (curHan B Tex. ed. ot -9999 no 9999)
LNY1.01(LNY2.01) OpguHaTta 01-ro yyacTtka
LNY1.02(LNY2.02) OpguHaTta 02-ro yyactka
LNY1 .18(LNY2.18) OpguHaTta 18-ro yyactka
LNY1.19(LNY2.19) OpauHaTta 19-ro yyactka
3.10.2.3 MNpumepbI NMHeapu3aLmn CUrHanoB
Mpumep 1. INluHeapusauusa curHana, nogaBsaemoro Ha Bxop Al1,
npeacTtaBneHHas rpaduyeckn (KpmBomn)
Y, °C WHanumpyemoe 3Hauexne PeanbHas xapakTepucTuka, TNuHeapusosanHas
o — k B TeXHMYeCcKux eauHuLax peacCTaBneHHas rpadwme(:m apaKTepucTuKa
3-rg/:)l4qacma 999. 9T EEETE CeRE SR cHEREREEaY. aresR TR ATl oy
T80.0 K ppara™ "7 S ks
2-ro yyactka yAacro
2-h
e 350.0- - << < PR
100 %
i 5 . b zxoﬂnoro
' ABcumcca . ABcuucca ABcuucca * SonrHana
YARCTOR . A0 y4acTtka 1 2-r0 y4actka 3-ro yqaCTKa\/
Hesamaon 20.00 60.00 99.99 X, %
KoHdbuzaypupyembie napamempsbi Onisi npumepa 1:
AIN1.00 = 0009 LNX1.00 = 00,00 LNY1.00 = 0000 (nHgnumpyeTtcsa «000,0»)
AIN1.06 = 0003 LNX1.01 = 20,00 LNY1.01 = 3500 (nHgnumpyeTtcsa «350,0»)
AIN1.03 = 000,0 LNX1.02 = 60,00 LNY1.02 = 7500 (nHouumpyeTcs «750,0»)
LNX1.03 = 99,99 LNY1.03 =:9999 (nHgnumpyetcsa «999,9»)
Mpumep 2. JNluHeapusauusa curHana, nogaBsaemMoro Ha Bxop Al1,

npencraBneHHasi rpagyMpoBOYHOM Tabnuuen

JlnHeapusauma curHana cHumaemoro ¢ Tepmonapel rpagyvposku TIIM, n nogasaemoro Ha Bxoa Al1,
AnanasoH namepsiembix Temnepatyp 0 - 1400°C; anana3oH BxogHoro curHana 0 - 14,315 mB (0 — 100%).

Ons obecnevyeHns HeobXxoOAMMON (TOYHOCTU U3MepeHUs BbiOMpaem 20 y4yacTKOB FMHeapu3auum U
pacuutaHHble 3Ha4YeHUs B % BXOOHOrO CUFHama AN KAKOOW OMOpHOM TOYKM BBOASITCA B COOTBETCTBYHOLLUIA

napametp.

KoHepuaypupyembie napamempsiOsisi npumMepa 2:

AIN2.00 = 0009
AIN2.06 = 0019
AIN2.03 = 0000,
MapameTpbl KOHUrypauu

TurKansl BTOporo 6roka - NMHeapu3oBaHHas
KonunuecTBo y4acTkoB nMHeapusaumm

MonoxeHwne aeumMManbHOro pasgenurens

U _paccuUnTBIBatOTCS U BBOASTCS cornacHo tabnuue 3.2.

Tabnuuya 3.2 — Pac4em u'8800/mapamMempos fnuHeapusayuu npumepa 2

Howmep 3HaueHne 3HaueHve MapameTpbl KOHUrypaumm
onopHow n3Mepsiemoin BXOZHOrO Homep Beodumoe Homep Beodumoe
TOYKM Temnepatypsl, °C curHana, mB napamempa | 3HadeHue, °C | napamempa | 3HauveHue, %
0 0 0,000 LNY2.00 0000 LNX2.00 00,00
1 50 0,297 LNY2.01 0050 LNX2.01 02,07
2 100 0,644 LNY2.02 0100 LNX2.02 04,50
3 150 1,026 LNY2.03 0150 LNX2.03 07,17
4 200 1,436 LNY2.04 0200 LNX2.04 10,03
5 250 1,852 LNY2.05 0250 LNX2.05 12,99
6 300 2,314 LNY2.06 0300 LNX2.06 16,16
7 350 2,761 LNY2.07 0350 LNX2.07 19,32
8 400 3,250 LNY2.08 0400 LNX2.08 22,70
9 450 3,703 LNY2.09 0450 LNX2.09 25,97
10 500 4,216 LNY2.10 0500 LNX2.10 29,45
11 550 4,689 LNY2.11 0550 LNX2.11 32,84
12 600 5,218 LNY2.12 0600 LNX2.12 36,45
13 700 6,253 LNY2.13 0700 LNX2.13 43,68
14 800 7,317 LNY2.14 0800 LNX2.14 51,11
15 900 8,416 LNY2.15 0900 LNX2.15 58,79
16 1000 9,550 LNY2.16 1000 LNX2.16 66,71
17 1100 10,714 LNY2.17 1100 LNX2.17 74,84
18 1300 13,107 LNY2.18 1300 LNX2.18 91,56
19 1400 14,315 LNY2.19 1400 LNX2.19 99,99
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3.11 Jloruka paboTbl ANCKPETHbLIX BXOAOB

Tabnuya 3.3 — Jlozuka pabomb! UCKPEMHbLIX 8X0008

3HayeHue
napameTpa B MN.M.

CocTosiHMe BXogHOro

CocTosiHMe MUKPOKOHTpoOIepa

DIN.00 unw DIN.0A curHana DI1 wnu DI2 1 pexuma pabotbl (PYY-ABT)
0000 He vcnonb3yetcs He vcnonb3yetcsa gng perynsitopa
0001 — : : Mpy BKIOYEHUN ANCKPETHOMO BXOAa PerynaTop nepeBoanTcs B py4Hon
nepekrioyeHve B ABT | PY4Y : PVYY PEX1M, a KHOMKa NepekriodeHns pexumos PYY/ABT GriokupyeTcsi.
PYY Y
“0” S O Mpu CHATAN OUCKPETHOTO BXOAHOMO CUrHana perysisiTop octaeTcs B
H — | py4HOM pexume, a KHoMka nepeknoveHns pexmnmos PYY/ABT
i Kﬁa pa3GroKupyeTcst
Eﬁnoxwpoaana
0002 — ; Mpw BKNOYEHUN ANCKPETHOrO BXOAa PeryrnsaTop NepeBognTcs B
nepekmnioyeHne B PYY : ABT | ABT | aBTomaTuueckuit pexum, a KHOMKa nepekniodeHis pexumor PYY/ABT
ABT 6nokupyeTtcs.
“0” w[ “1 " J ﬂol!
TEE—" = | MNpw CHATUMN ANCKPETHOIO BXOAHOIO CUrHana perynsTop ocraeTcs B
MHoea i aBTOMaTUYECKOM peXunme, a KHOMKa nepeknioyeHus pexumor PYY/ABT
i § pasbriokupyeTcs
i6nokuposaHa;
0003 — i MepeknioveHne mexay pexvmamun PYYHOW (curHan Ha UCKpeTHOM
nepeknoveHe PY4 i ABT PYY4 Bxoge otcytctByeT «0») n ABTOMAT (curHan Ha AUCKPETHOM BXOAe
mexay PYY /ABT e e o npucyTcTeyeT «1»)
B 1+ W
0004 — cTaTnyeckuii our.ABT PVY ABT [JaHHbIA pexym, ncnonb3yeTcs Ans aHanoroBbiX perynsTopos.

curHan Ha
yCTaHoBneHme
BbIXOAA perynstopa
B 100%

100%

0%

A\

\

Mpw BKNOYEHUN AUCKPETHOIQ,BXOAA B PYYHOM PEXUME aHaNoroBbIi
BbIXOAHOW curHan ycraHasnusaetcs B nonoxexHne 100%.

Mpwy BKITKOYEHVN ONCKPETHOrO BXOAa B aBTOMAaTUYECKOM pexuMe
aHaroroBbIN BbIXOAHOW CUrHan yctaHaenmeaeTcs B nonoxernve 100% wn
YAEPXKMBAETCH HAMPOTSXKEHUN BPEMEHU NPUCYTCTBUSI CUTHAmMa BbICOKOTO
YPOBHSI Ha AMCKPETHOM BXOe.

0005 — ctaTtnyeckuin

[aHHbIN pexnm NCcnonb3yeTca Ana aHanoroBblX PerynAaTopos.

curHan Ha 135;; BT PYyH ABT 4| MNpw BKIKOYEHUN AUCKPETHOrO BXOAA B PYYHOM PEXUME aHanoroBbiv
yCcTaHoBIeHve BbIXOAHOW curHan yctaHasnueaetcs B nonoxenune 0%.
BbIXOAa perynsaropa
B 0% - / ~|»[Ipwn BKMIOYEHUM ONCKPETHOrO BXOAA B aBTOMATUYECKOM pexnme
’ ; aHasl0roBbI BbIXOAHOW CUMrHan yctaHaBnueaeTcsi B nonoxenune 0% v
«g” T+1 I «gr 49 YAEPXKMBAETCA HA NPOTSHXKEHUMN BPEMEHU NPUCYTCTBUSI CUTHamMa BbICOKOTO
YPOBHSI Ha AUCKPETHOM BXOfe.
0006 He vcnonb3yetcst He vcnonb3yetcs ans perynsiropa
0007 — H Mpu BKNOYEHUN ANCKPETHOro BXo4a Perynsatop nepesoanTcs B
ABT KY. KY

nepekntoyeHue B KY ; KackafHbIVi peXxuM, a KHOMKa nepeknioyeHns pexvmos PYY/ABT

-

e L wqn et 6nokupyertcsi.
0 1" ] @
KHOMKE Mpy CHATUM AMCKPETHOro BXOAHOrO CUrHarna perynsarop octaeTcs B

i U KackagHOM pexuMe, a KHormka nepekntoveHust pexumos PYY/ABT

{BnokupoBaHa; pa3briokupyeTcs
0008 He ncnonesyetcs He ucnonb3syetcs ans perynsitopa
0009 He ncnonb3yetcs He vcnonb3yetcs ans perynsitopa
0010 — curHan Ha i ABT Mpw BKNOYEHWN AMCKPETHOIO BXOAa B PyYHOM peXrMe aHanorosbin
yCTaHOBIeHune 100% BbIXOJHOW CUrHan yctaHasnuneaeTcs B nonoxeHve 100 %.

BbIXOAA perynstopa
B 100%

0%

g

e

“Q”

Mpy BKIMHOYEHUM QUCKPETHOIO BXOAA B @BTOMATUYECKOM PEXUME
aHasioroBbIil BbIXOAHOW CUrHas ycTaHaBnvMBaeTCsl B NOMoXeH1e
100 % v nocne 3Toro perynaTop HaunHaeT oTpabaTbiBaTb
paccornacoBaHvie He3aBUCUMO OT COCTOSIHUSI AVCKPETHOTO BXoAa.

0011 — curHan Ha
yCTaHoBMeHne
BbIXo4a perynsitopa
B 0%

OUT,

ABT

100%

«ge

0%/\/1/_

] o

I'Ipvl BKIMHOYEHUN OUCKPETHOIO BX04a B Py4YHOM pexunme aHanoroBbIn
BbIXOOHOW curHan YCTaHaBITMBaETCA B NOJiIoOXeHune 0%.

I'Ipvl BKINMKOYEeHUN JUCKPETHOro BXo4a B aBTOMaTU4YeCKOM pexume
aHaroroBbIv BbIXOAHOW cUrHan YyCTaHaBIIMBaETCA B NosioXxeHne 0%mn
nocne aToro perynAatop Ha4nHaeT OTpaGaTbIBaTb paccornacosaHue
He3aBUCUMO OT COCTOAHUA OUCKPETHOro Bxoaa.

MpumeyaHus.

1. CoCTOSIHMSA AMCKPETHOrO BXoA4a:
"0" — Ha BxoAa He nodaHo =24B, "1" — Ha Bxoa nogaHo =24B.

2. MyHMManbHas AnMTenbHOCTb curHana Ha guckpetHom Bxoge DI1 u DI2 He meHee 0,5 cekyHa.
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3.12 Jloruka paboTbl ANCKPETHbIX BLIXOA0B

OuckpeTHble Bbixoabl perynatopa MUK-121H umetoT cBOGOOHO KOHUIrypupyemyto roruky paboTbl. JTo
3HaYWT, YTO Monb3oBaTeNb CaM OMpefdensieT HasHayeHue TOro UMM MHOFo OUCKPETHOrO BbIXOAA, €CINN OH He
3a[eCTBOBaH Assi KaKoro-To perynsitopa.

BHumaHue: Ecnu anckpeTHbIN BbIXOA4 3adeWCTBOBaH B CTPyKType ntoboro perynatopa, TO Ans AaHHOTO
OUCKPETHOro BbIXO4a NOrMka ynpasneHnss He UMeeT 3Ha4YeHuUs.

[ns puckpeTHoro BbIXoAda, KOTOpbIi He ucnonb3dyetca [U[-perynatopoM, WMCTOYHWKOM aHanoroBoro
curHana ectb usmepsiemas senuuuHa PV. [Janee no BbibpaHHoi norvke (DOT1.00, DOT2.00) o6pabaTbiBaetcs u
hopMUPYET NMOTMYECKUI HOMb UMK eauHuUly, (curHan «Bbikn/Bkn»). To ecTb, Ha noruke Komnapatopa MmeeTcs
BO3MOXXHOCTb MOCTPOUTb ABYX- , TPEX- N MHOIOMO3ULIMOHHbIV perynaTop.

Mpumep paboTbl BLIXOAHOrO YCTPOWCTBA MO JOrMKE ABYXMO3ULMOHHOIO Perynatopa noka3aHhHa pUCYHKe
3.16.

DO DO

0 o
SP: : 100 % : 'SP 100 %

¥ 5 wiKana napamerpa 5 o wKana napamerpa
; [nctepesuc \ Muctepeanc

PucyHok 3.16 — Npumep pabomsi 8b1x00H020 ycmpolicmea:
a) no noeuke obpaTHOro 2-x Mo3uyuoHHoeo ynpasneHus n.CTRL.00=0000, n. CTRL.01=0000,
6) o noeuke NpPsMo20 2-x No3uyuUoHHoeo yrpasneHusi n. CTRL.00=0000, n. CTRL.01=0001

a)

Tpexno3uumoHHbIA perynatop pabotaeT B obpaTHOM M MpsSIMOM TWRAE ynpaBreHus perynatopa. Korga
napameTp pacTeT M CTaHOBUTCS YyTb Gonblue 3aJaHHOW TOYKW, TO BO3HMKAET CUTyauMsi Korga BKIOYEHbl OBa
BbIXoAa. JTO He AOMNYCTMMO, KOrga perynatop ynpasnseT peBepcuBHbiM fABurateneMm. Bo usbexaHne nopgobHow
cuTyaumm Heobxogumo wucnone3osatb napameTp CTRL.03 — 30Ha» HEYYBCTBUTENBHOCTM 3-X MO3ULMOHHOIO
perynsitopa (MepTBasi 30Ha). Toraa BbixoAbl perynsitopa 6yayT paboTaTte Mo Nnorvke, NokasaHHOWM Ha pucyHke 3.17.

vcTepesuc
\ DO1 D02
‘ (knioy «Bonbwe») TRLTW (knto4 «MeHbluen) !
1 - .SP o .
: A

Y :
100 %

s N wKana napameTtpa
MeptBas 30Ha

CTRL.03
PucyHok 3.17 - paghuk pabombi,OucKkpemHbIX 8bix0008 3-X MO3ULUUOHHO20 peayrnisimopa C UCMOo/1b308aHUEM 30Hb!

HeyyscmeumernsHocmu (CTRL.03)

[lBa OMCKpEeTHbIX BbIXOAa MORYT-CHOB30BaTL B KAYeCTBE BXOOAHOIO CMrHana OAUH U TOT e aHanoroBblv
BxoZ (Al) N NCNOMHATE KaXAbl CBOK NIOTMKY poObOTHI.

BbixogHon curHan MoxeT ObITe),CTaTUYECKMM W UMMYNbCHBIM (AMHamuyeckum). Beibop anutensHocTu
(Tvina) BbIXOAHOrO curHana npoussoauTcs Ha ypoBHe DOT1.02, DOT2.02. [AnuTenbHOCTb BbIXOQHOMO UMMynbca
pasHasa 000,0 cooTBeTCTBYET CTaTNYECKOMY.BLIXOAHOMY CUrHany.

B kayectBe npvmMepa MMMNYMbCHOrO BbiIXOoAa Bbibepem norvky paboTbl OUCKPETHOrO BbiIXOA4a — MEHbLUe
yctaBkm MIN (DOT1.00=0002), AfMTENBHOCTL MMMYNbCHOrO curHana - 3 cekyHabl (DOT1.02=003.0). BeixogHou
CWrHamn npuv Takmx napamerpax I/I306p|%)i\(/eH Ha pucyHke 3.18.

A

DOy

0 Ea T ot

PucyHok 3.18 — pachuk pabombi duckpemHoz0 8bixoda rpu UMIYIbCHOM mure 8bIX00H020 cugHana

3.13 MpuHUMN paboTbl aHanNnoroBoro Bbixoaa

Perynatop MWK-121H nveeT oanH aHanoroBbii BbIXO4, KOTOPbIA paboTaeT B pexume peTpaHCMUCCUN
(npsmas nepepava ¢ macwTabrvpoBaHMeM) BXOAHOMO CUrHana Ha Bbixog,.

BHumaHue: Ecnn aHanoroBbin BbIXOg 3afeiicTBOBaH B CTPYKType Nnoboro perynstopa, To Ans AaHHOro
BbIXOa IOrMKa ynpaBneHus He UMeeT 3Ha4YeHus.
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Mpu paGoTe BbIxoAa B peXuMMe PETPAHCMUCCUMU BaXHbIMW NapamMeTpamMu ecTb: «3HayeHue BXOAHOro
curHana pasHoe 0% BbIXOAHOro curHana» u «3HavyeHne BxogHoro curHana pasHoe 100% BbixogHoOro curHanay» (Ha
puUcyHKe M300paxeHbl NYHKTUPHBIMU NIMHUSIMUK). DTUMU NapaMmeTpamMu OOCTUMraeTcsl MacliTtabrupoBaHue BbIXOLHOMO
CurHama OTHOCUTENbHO BXoAHOro. PucyHok 3.19 wunnioctpupyeT paboTy aHanoroBoro BbiBOAA B pPeXUME

peTpaHCcMunccun.
HemosHuk brok
aHaMo206020 CUZHIa oopaoomky A0 Brixod AD
3
— Q% V' % duama-
S
mex ed a0 A0
N
<

PucyHok 3.19 — Paboma 6r10ka aHarn0208020 8b1800a 8 pexume pempaHcmuccul

Kak BngHo n3 pucyHka 3.19, 6rnok o6paboTkn HOpMUPYeT BXOAHOW CUrHan, npusoAs ero B AvanasoH 0 —
100% BbIXOOHOrO curHana. B 3aBuCMMOCTM OT TMNa BLIXOOHOTO CUrHamna 3To BydeT BblpaXaTbCs B SMEKTPUYECKUX
curHanax. Hanpumep, aHanoroBbin Bbixod umeeT kanubpoeky 0 — 20 mA. B atom cnyyae npu curHane 50% u3
6roka obpaboTkm AO Ha knemmbl 6yaet nogaBaTtbes Tok 10 MA.

3.14 MpuHUMN paboTbl TEXHONOrMYECKON CUrHann3auum

[ns BxogHoro napameTtpa PV npon3BoaMTCS KOHTPOMb, BbIXOAa €ro 3a rpaHuLibl yCTaBOK TEXHOMOMMYECKOW
CUrHanmaauum.

Heo6x0aMMO NMOMHWUTbL, YTO YCTaBKM CUrHanusauuMum OOMPKHbI BXOAWTb B rpaHMubl pasMaxa LuKasbl
N3MepsIEMON BEMWYMHbI.

TexHonormyeckas curHanMsauus ucnonb3yetca Ahd curHanu3aumm Ha uHgukatopax ALM1 un ALM2
nepegHen naHenw perynatopa, a Tawkke pAns forMky  paboTbl OUCKPETHbIX BbIXOOOB Kak 0006LuieHHas
TexHomnornyeckasa curHanusauus (n.m. DOT1.00=[0005])

TexHonornyeckas curHanusaumsa uMeeT [Ba BUaa:

- abconoTHaa curHanusauusi. Micnonb3yeTesh KOFda HYXXHO CUrHanvM3upoBaThb BbIXO4 NapameTpa 3a
YCTaHOBIEHHbIE rpaHunLbl. B Takom cnyyae 3agatoTcst HKHWE BEPXHME FPaHuLbl TEXHONMOMMYECKOW CUrHann3auum.

- [OeBMauMoOHHasi curHanu3aumsa./ Wcnonb3ye€Tcsa Korda Hy)XHO  CUMHanmM3vMpoBaTb  OTKITOHEHMWE
TEXHONOIMMYEeCcKoro napaMmeTpa OT 3HayYeHWs1/3aAaHHOM TOYKN Ha 3HAYEHNE YCTaBOK TEXHOMOrMYECKON CUrHanmM3auum.

Mpumep abcontoTHOM U AeBMALMOHHOW CUFHaNM3aumm npueeneH Ha pucyHke 3.20.

'mcTepesnc TexHONOrM4eckond curHanmnsauun »3agaetca B nyHkte meHiwo CTRL.14.
rmcTepesuca npeacrtasneH Ha pucyHke 3.20.

MpuHumn paboTbl

Mywkr n
BepxHuii npeuen“ HCE MEHio BepxHiii npeuen“ YHKT MeHIO
paamaxa wkarb AIN.02 pa3smaxa WKanb! AIN.02
Yeraska MAX | Yeraska MAX | | |
CTRL.18 CTRL.18
o Ty P T, R . T oL R Y RSy e T T :
oot 5. TEXH.Cnt I'ncrepeauc TeXHONOMMYEeCKon
y L Crepeauc TexHonorideckoi CHrHaNM3auuM CTRLA9
: ; CHTHANA AU CTRLA9 SananHas TO‘*SK; sh¥eedivnbnmnsiNevsrifhamiiic i bosion
YeragkaMIN |- - /... ... Y SR, 7 A / : voraeiaiMIN b sl wrcsivmvasnnsdmniINgssovrsssswm / ;
TEXH.CHT. : 1 1 b d CTRLA7 [€B.TEXH.CUT, T . CTRL.17
Hwxwuit npegen =5 Hwxrui npegen e
pa3maxa Lkans! : —tAIN,01 pa3maxa WKanbi > AIN.01
TexHonoruyeckas TexHonoruyeckas
CUTHAMMBAUNS |- - = <l =« - - s e el el CUPHAMUIAUNR | = e ot oo v o s e o o « e e oeccafeesnecncccneateens
MAX MAX

TexHonoruyeckas
curHanusauus
MIN

1

TexHonoruyeckas
CUrHanu3auus
MIN

PucyHok 3.20 - 'paghuk cpabambigaHusi:
a) abcontomHoUl mexHonoaudeckol cueHanusayuu n.CTRL.16=0000,
6) desuayuoHHOU mexHonoauyeckol cueHanu3ayuu . CTRL.16=0001.

Y
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4 Acnonb30oBaHue no HazHavYyeHuro

4.1 3KCI'IJ1yaTaL|MOHHbIe orpaHuyYeHus npu ncnonb30BaHUU peryndaTtopa

411 MecTto ycraHoBkmu perynatopa MUK-121H gormxHo oTBevaTh crneayowmm yCrioBusm:

- obecneunBaTb YyAOOHbIE YCNOBUSA ANA 00CAYXNBaAHUS U [EMOHTaxa;

- Temnepatypa W OTHOCUTENbHas BMAXHOCTb OKpyXawllero BO34yxa [JOIPKHa COOTBETCTBOBATb
TpeboBaHUSAM KNMMaTUYECKOro UCMONHEHUs Npubopa;

- OKpyXalwLlasa cpefa He JOMmKHa codepXaTb TOKOMPOBOAALMX NPUMEcen, a Takke NMpuUMecen, KoTopble
BbI3bIBAIOT KOPPO3Uio AeTanen npubopa;

- HaNPSXXeHHOCTb MarHWTHbIX MONEW, BbI3BAaHHbLIX BHELLUHNUMW UCTOYHUKAMWU NepeMeHHOro Toka Yactoton 50
"4 nnNn BbI3BaHHBIX BHELLIHUMUW UCTOYHUKAMM NOCTOSIHHOIO TOKa, He AormkHa npesbiwatb 400 A/wm;

- napameTpbl BUOpaLmmn AOMKHbI COOTBETCTBOBATL UcnonHeHuto 5 cornacHo OCT 22261,

41.2 Mpu akcnnyatauun perynsatopa Heo6X0AMMO UCKIIOUYNTD:
- nonagaHve TOKONPOBOASALLEW MbIW UK XUAKOCTU BHYTPb Npnbopa;
- HanM4Me NOCTOPOHHMX NpeaMeToB BONM3N npmbopa, yXyALwatoWwmx erd eCTeCTBEHHOE OXnaxaeHue.

41.3 Bo Bpemsi akcnnyatauuM HeoGXoauMo creduTb 3a TeM, UTobObl NoacoedVHEHHble K npubopy
NpoBoAa He nepeniamblBaniMcb B MECTaX KOHTAKTa C KNeMMaMmn 1 He MMEeS-AOBPEXAEHUNMU30NALNN.

4.2 MoaroToBKa perynsatopa K UCnosib30BaHUO
421 OcBoboauTte perynatop OT ynakoBKu.

422 Mepen Havanom MoHTaxa npubopa HeOoOXOAWMO BbINONMHUTL BHELWHMI ocMoTp. [lpu aToMm
06paTnTb 0cCobeHHOe BHMMaHNE Ha YMCTOTY NMOBEPXHOCTU, MapKUPOBKU U, OTCYTCTBME MEXaHUYECKNX NOBPEXAEHUN.

423  BHUMAHUE!!! Mpu nogkntoveHnn perynatopa MUK-121H cobniogate  ykasaHus mep
6e3onacHocTy pasfena 6.2 HacTosALLEN MHCTPYKLUK.

4.2.4 KabenbHble cBA3W, coeauHsowme, perynatopr MUK-121H, nopgknioyalTca yepes Knemmbl
coegMHUTENbHbIX pa3beMOB B  COOTBETCTBUMM C  TpeboBaHmamu  gencteytowmx "lNpasun  ycTponcTea
3NEeKTPOYyCTaHOBOK".

425 MopknioyeHne BxoAOB-BbIXOAOB, k perynatopy MWK-121H npousBogaT B COOTBETCTBUMM CO
CXemMaMy BHELLUHUX COeaNHEHUI, NPUBEAEHHbIX B NPURoXxeHnn b.

4.2.6 [py NOOKMOYEHUN NUMHWA CBA3N K BXOAHBIM W BbLIXOAHBIM KrEMMaMm MNpUHMManTe Mepbl No
YMEHbLUEHNIO BMWSHUA HaBeAEeHHbIX LUYMOB: WCHOb3ylime BXOAHble W (UMW) BbIXOAHbIE LWyMOMnodasnsioLwue
GunbTpbl Ana perynsatopa (B T.4. ceTeBble), wWymonodaBnswowme unbTpbl Ans nepudepuiHbIX YCTPOWCTB,
UCMNOnb3ynTe BHYTPEHHME LndpoBble PUALTPLI aHanoroebix Bxogos perynartopa MUK-121H.

427 He ponyckaeTesloGbeanHATb B OAHOM kabene (KryTe) uUenu, Mo KOTOPbIM MepeaarTcs
aHanorosble, UHTepeNCcHble CUrHarmbl U CUMbHOTOYHbIE CUrHamnbHblE UMW CUMBLHOTOYHLIE cUMoBble Lenu. [ns
YMEHbLUEHWS1 HAaBeAEHHOrO LWyMa OTAENUTE JIMHWUK BbICOKOTO HaMPsXKeHUst UMW NIMHUK, NPOBOASALLNE 3HAYMTENbHbIe
TOKW, OT APYIMX NUHWIA, a Takke uaberanTe napanniensHOro v obLLero MOAKMIOHYEHUs! C MUHUSMU MUTAHKUA Mpu
NOAKITIOYEHUN K BbIBOAAM.

428 ,HeobxoanmocTb skpaHMpoBaHUS kabernen, Mo KOTOPbIM nepenaeTcsl MHopMauums, 3aBUCUT OT
ONnHbl kKabenbHbIX '€BA3EN | U/ OT YpOBHSA MOMEX B 30HEe Npoknagku kabens. PekomeHayeTcs ucnonb3oBaTb
nsonupyowme Tpyoku, KaHastbsl, MOTKU UK SKPaHUPOBAHHLIE FIMHUN.

42.9 [Ona obecneyeHuss crabunbHon paboTbl obopyaoBaHUS KonebaHWs HamnpsKeHUst U 4acToThbl
nuTaloLen SNEKTPOCETU JOMKHbI HAXOAUTLCA B Npefenax TeXHUYeckux TpeboBaHui, ykasaHHbIX B pasgene 1.3, a
OIS KaXXA0ro COCTaBMSAOLLIEro KOMMOHEHTA CUCTEMbI — B COOTBETCTBUM C UX PYKOBOACTBAMM MO SKcnnyaTaumn. [MNpu
HEeOOXOAMMOCTW, ONS HenpepbIBHbIX TEXHONMOMMYECKUX MPOLEeCCOB, AOMMKHa ObiTb MpeagycMoTpeHa 3awmrta oT
OTKIMOYEHNs (MNn BbIXO4a U3 CTPOSA) CUCTEMbI NOAAYUN SMEKTPONUTAHUSA — YCTAHOBKON UCTOYHUKOB GecnepebonHoro
nUTaHus.

4.3 Pexxum PABOTA

Perynatop nepexogut B pexxum «PABOTA» Kaxabln pas, Korga BKIOYaeTCs NUTaHue.
M3 3TOro pexvMa MOXHO MEepPETU Ha W3MEHEHME PEXMMOB paboyero YpOBHA WU Ha pPexXuMm
KOHpUrypaLum n HacTpoexk.
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O6bluHO 3TOT pexumM BblibupaeTcss BO Bpems paboThl ANs yNpaBneHWsl KOHTYPOM perynupoBaHus. B
npouecce paboms! MOXHO OCYLLECTBNSATL MOHUTOPUHT, T.€. BU3yaribHO OTCNEXMBATL U3MEPSEMYI0 BEMUUMHY,

3ajlaHHY0 TOYKY U 3HaA4YeHue ynpasndArlolero BO34ENCTBUS. Kpome TOro, MOXHO OTClnexmnBaTb Ha CBETOAUOOHbLIX
MHOUKaTopax pexnmbl pa60TbI perynatopa, curHansbl TEXHOSOMMYeCKON curHanumsaumm npu npesbilUEHUN BEPXHEro
N HWXHEero npeaefioB OTKIOHEHUA.

M3ameHeHne pexuma paboTbl perynstopa — OCYyLEeCTBfEHMe nepexoga W3 aBTOMAaTUYECKOro pexuma
ynpaBneHus (kackagHbii — KY 1 nokanbHbein - J1Y) B pyqHow pexum ynpasneHus (PY) n obpaTHo, ocyLLlecTBnATb
BbIOOp BMAA 3a4aHHOW TOYKM W U3MEHSTb 3HAYeHWe 3a4aHHON TOYKN — BHYTPEHHSAS WU BHELUHAS, U3MEeHATb
3HayeHne ynpasnsoLLEero BO3AencTBNs (B PyYHOM pexnme ynpasreHus perynsatopom).

4.3.1 NameHeHue pexuma paboTbl perynaropa
B perynatope MUK-121H nmeeTtcs Tpu pexnma paboTbl ynpasneHns 06beKTOM peryanpoBaHns:

® aBTOMaTUYECKUI PEXMM PaboTbl, KOTOPbIA COCTOUT U3 PEXNMOB:
- KackagHbIn pexum ynpasneHus - KY
- NoKarnbHbIN pexum ynpasneHus - J1Y

® py4yHON pexum paboTsl - PY.

Pexum paGoTbl perynsitopa - aBTOMaTMYecKuid (KackafHbliA, mNoKajlbHbIA) WM pyvyHOW SBRsSieTCs
3anomuHaeMbiM cocmosiHuem. ocne BKMOYEHUSI NUTaHUA PErynsaTop HaXO@WUTCs B TOM peXume, B KOTOPOM OH
HaxoZMICsl HA MOMEHT OTKITOYEHNS.

KackagHbin pexum pabopbl perynatopa BblibrpaeTcs npy COOTBETCTBYIOLLEN KOHUIrypaLum ero CTpyKkTypbl
B napameTpe [CTRL.00]=5,6,7,10,11,12. CMm. napameTpbl KOHUrypaumm.

Bbibop pexuma ynpasnenus: pydHon PY, nokanbHbIANIY, kackagHbii KY ocyliecTBnsieTca Haxatnem
knaeuwwu [P/A] Ha nepedHel naHenu perynsaTopa c/necneayownM HaxkaTtuem knasuwm [¢]. Mepexon u3 pyyHoro
pexuma ynpaeneHust PY B kackagHbli KY OnokvpoBaH, 1 BO3MOXEH TONbKO Mocre Bbibopa NoKanbHOro pexvma
ynpasneHus J1Y.

BO3MOXHbl€ HanpaBneHus

JlokanbHbIn pexum ynpasneHus
V3MEHEHWsi PEXUMOB paboTbl

(Mravkatop 1Y)

EEELLEE———— s R
| |
| | |
I KackagHbiin pexum ynpasneHmus: :
I (Mnankamop KY)
i P . | :
v / ~\ |
i ABTOM&TM%CKMW pe)KMM "i i'\ : Pyy4Hoit pexwm ynpasneHus
| paborsl perynaTopa ! i Ml
i N \/; |
: . Ha 6rnok-cxeme ykasaHbi
[
[
|
[
[
[
[
[

PucyHok 4.1 — Bbibop pexxuma yrpasrieHusi peayrsimopom

BbiGopy, pexuma ynpaeneHWs COMPOBOXOAEeTCA CBEYEHWEM COOTBETCTBYHOLLErO0  CBETOAMOOHOro
UHOMKaTopa Ha nepeaHel naHenu perynsropa:

- B KACKaZlHOM pexume cBeTuTcs nHaukatop KY
- B NOKanbHOM pexume CBeTUTCs uHaukartop J1Y
- B Py4HOM pexume cBeTUTCa nHaukatop PY
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4.3.1.1 ABTOMaTU4eCKUMN KaCKaaHbIN UIN NIOKaNbHbIA PEXUM PaboTbl.
Mepexoa Ha py4yHOW peXxum paboThbl

ABTOMaTHyeCKUi e B aBTOMaTMyecKkoM KackagHOM WU JIOKaNbHOM peXxume pa60TbI perynatop ynpasndaeT

KaCKaEHbIVI wnu 00ObeKTOM perynmpoBaHuna cornacHo Bbl6paHHOF0 3akKOHa perynmpoBaHua n C
NoKanbHbIN COOTBETCTBYHOLNMU HaCTpOIZKaMI/I nonb3oBaTtens.

peXum paboTbl

O rpy e B aBTOmMaTtmyeckom pexume paboTbl uHamkatop PY Ha nepegHen naHenu noraileH.
Ceetutcsa oavH u3 mHaukatopoB J1Y unu KY, B cOOTBETCTBUM C BbiIOpaHHbIM Ha [aHHbIN
MOMEHT PEXMMOM.

< [P/A] e [Ina nepexoga B pyyHOU PEXUM YnpaBneHnss Heobxoammo HaxaTb knasuwy [P/A] Ha
nepegHen naHenu perynsaropa.

{:} Py e NHankatop PY Ha nepeaHe naHenn Ha4YnMHaeT MuraTh.

= [¢] e Ecnu onepatop Haxan knasuwly [¢'] B npouecce muradus uigukatopa PY (npuGnuautensHo
3-4 cekyHabl) — npounsonaeT ukcayusi 8bibpaHHO20 pexxuma N Perynarop neperaeT B pexum

® Py py4Horo ynpaeneHusi, uHamkatop PY Gynet cBetuTbecsa — Yto OyaeT B AanbHenweM ykasbiBaTb

Ha PYy4YHOI peXxnm paboThbl.

YpoeeHb e Ecnu onepatop He nodmeepxdaem cBOVX OeNcTBui Haxatuem knasuwwn [¢'], To gaHHbIE
3awumsl OENCTBMSI  onepaTtopa BOCMPUHMMAlOTCS KakK . HeBepHOe [AelcTBMEe Wnu  cryyanHoe,
COOTBECTBEHO PErynaTop He U3MEHUT PEXUM YNpaBraeHus.

4.3.1.2 Py4yHou pexum paboTbl.
Mepexoa Ha aBTOMaTUUYECKUI NIOKaNbHbIA PeXUM PaboTbl

Py4Hol pexum e B pyyHoM pexume paboTbl onepartop C nepefHelr MaHenu C NoMoLblo KraBuw [A]
pa6oTbl “6onbwe” n [V] “meHblue”, ynpaBnsieT BbIXOAOM perynstopa, TeM cambiM opMUpyeT
3HayeHue ynpaBnsoLLEero BO3AeiCTBUs, MoAaBaEMOE Ha NCMONHUTENbHBIA MEXaHWN3M.
O KY e ViHoukatop PY Ha nepegHen nanenu ceetutca. Mnamnkatopsl KY v Y He ceeTaTCA.
O ny
® ry
& [P/A] e [Ins nepexona, B aBTOMATUMECKUNA JIOKasIbHbIU PEXUM PEXMM YrnpaBreHuss Heobxoaumo

0sax0bl HaxaTb KnaBuwwy [P/A] Ha nepeaHen naHenu perynsatopa.

KY e VHavkaTop. J1Y Ha nepefnen naHenu HaunHaeT muraTb, ecrnv onepatop Haxan knasuwy [¢']
ny B npouecce MuraHus uHaukatopa JY (npubnuantenbHo 3-4 cekyHObl) — npousonger
PY ¢ukcayuss eblbpaHHO20 pexuma W perynatop nepenaeTr B pexuM aBTOMaTUYECKOro
J10KalbHO20 ynpaBreHust.
= [4]
O KY e /MHovkatop PY noracHeT u 3acBetutca uHaukatop JIY — uTto OyaneT B AanbHenwem
@ ny yKasbiBaTb H2 aBTOMAaTUYECKNI JTI0KasIbHbIU PeXUM paboTbl.
O py
YpoeeHb e Ecnu onepatop He nodmeepxdaem CBOVX OeNCTBUIA HaxkaTuem knasuwn [¢], To gaHHbIe
3awjumel OEeViCTBUA  onepaTopa BOCMPMHUMAIOTCA Kak HEBEpHoe [enCcTBME WM CrnyyanHoe,

COOTBECTBEHO perynaTop He USMEHUT pPeXnNM yrnpaBneHna.

4.3.1.3 ABTOMaTU4eCKUI NOKaNnbHbIA PEeXXUM paboThbl.
MNepexoa Ha aBTOMaTM4eCKUN KacKagHbIN PeXXum paboThbl.

ABTOMaTHM4eCKMN e B aBTOMaATU4ECKOM FOKarlbHOM pexunme pa6OTbI perynatop ynpasndeTt 00ObekToM

NnoKasnbHbIN perynmpoBaHusi COrMacHo BbIOPAHHOrO 3aKOHA PErynMpoBaHUMsi M C COOTBETCTBYHOLLUMU
pPeXum paGoThbl HacTpolikaMu nonb3oBaTensi.

O KY e ViHgukaTtop J1Y Ha nepeaHer naHenu ceetutcs. MHaukatopel PY n KY He cBeTaTcA.

® ny

O py

<= [P/A] e [Ins nepexoga B aBTOMAaTUYECKUIN KackaOHbIU PEeXvM yrnpaBneHus Heobxogmmo mpuxobi

HaxaTb knasuwy [P/A] Ha nepegHen naHenun perynsTtopa.
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KY e HavkaTop KY Ha nepeqHei naHenm HayvMHaeT MuraTb, €Crv ornepaTtop Hakan knasuwy [&]
gﬂy B npouecce MuraHuss umHpoukatopa KY (npubnusmtenbHo 3-4 cekyHObl) — Npou3ongeT
Py ¢ukcauuss 8bibpaHHO20 pexuma W Perynatop nepevaeTr B PEXMM aBTOMaTUYeCKOro
KackaOHO20 ynpaeneHus.
= [&]
@ Ky e VHaukaTtop NY noracHeT u 3acBetutcs uHaukatop KY — yto Oygetr B panbHenwem
O ny yKa3blBaTb Ha aBTOMaTUYECKNIN KacKadHbIl pexnum paboThbl.
O py
YpoeeHb e Ecnu onepatop He nodmeepxdaem CBOVX OeNCTBUIA HaxaTuem kmaeuwn [¢'], To gaHHbIe
3awumsl OEeNCTBUSA onepatopa BOCMNPUHMMAKOTCA Kak HeBepHoe [eWCTBUE MM cryyanHoe,

COOTBECTBEHO perynaTtop He USMEHUT pPeXnm ynpaBneHus.

4.3.2 U3ameHeHMe 3Ha4YeHUA 3aaaHHON TOUKHN

Mpu BkmtoveHun perynatopa MUK-121H yctanaBnuaetca pexum PABOTA. Ha gucnnen NMAPAMETP
BbIBOANTCS 3HAYEHME U3MepPsieMOon Benn4YMHbI, a Ha aucnnei SABOAHHA — 3HauyeHne 3agaHHON TOUKM.

B perynatope MUK-121H nmeeTtca oBa Buaa 3agaHHON TOYKWU, UCAOSb3YEMOIA-TONBKO B aBTOMaTU4ECKOM
pexume ynpasneHus. icnonb3oBaHvne BHELLHEN 3a4aHHON TOYKU AOMyCKaeTCa TOMbKO B CTPYKTypax perynsTtopos
[CTRL.00]=7;12. OaHHble BMAbl 3adaHHbIX TOYEK NPOrpaMMMpyroTCs [Monb3oBaTeéneM M BbiOMpaloTCs Ha ypoBHe
KoHpurypuposarusa CTRL.

BHyTpeHHsIA 3agaHHasi Touka M3MEHsIeTCs C nepefHel naHenu 'perynstopa. 3HayeHue BHYTPEHHel
3a[laHHON TOYKU ABNSIETCS 3aroMuHaemMbiM 3HadeHueM. MNocneBKNioYeHNs NMTaHNs perynsitop HaumHaeTt paboTy ¢
TEM 3Ha4yeHMeM U C TeM BMOOM 3a4aHHON TOYKM, KOTOPOE ObINIo HAa MOMEHT QTKIIOYEHNS.

BHelwHAs 3agaHHasa Touka 3agaeTcs ¢ BHELLHero/ananorosoro Bxoaa Al2. Mpu BeiGpaHHOM Buae 3agaHHom
Toykm kak BHELUHAA Bo3amoxeH Tonbko ee koHTponb Ha gucnnee 3ABOAHHA, naveHeHuTb ee 3HauyeHue ¢
nepegHen naHenu perynatopa HEBO3MOXHO.

AY ) PY/ABT
Al1 Bnok Hopmanusauumn na —LE—
= 1 MacwrabuposaHus

sxopa Al1 PV1 SAOAHUE vy RERYIAIOP

BHYTPEHHAA
3asaHHan ToYKa

Al2 Bnok Hopmanu3aduu A
— 1 macwrabuposaHus L /

Bxoaa Al2

BHELIHAA
3afjanHaATouKa

y
PucyHok 4.2 — Budbi 3a0aHHOU MOYKU peaynsimopa

Mpouegypa M3MEHEHUA 3Ha4YeHUA BHYTPEHHeN 3afaHHON TOYKMN
1. PeXxum nHaukaumm gns munuYyHbiX PeryniTopoB U perynsaTopoB COOMHOWEeHUs!
® 1/s e [pu yctaHoBneHHoM napametpe CTRL.00=0,1,2,3,8 Ana TMNU4YHbLIX PEryNsSTOPOB, a Takke
O 2m npw yctaHoBneHHoMm napameTtpe CTRL.00=4,9 ons Ana perynsaTopoB COOTHOLLEHWS.
e Perynsatop [OOMKEH HAXOAMTLCS B pPeXMMe WHAMKaAUMM MNapamMeTpoB perynsaTopa
(Begomoro-SLAVE perynsitopa) — nHamkatop 1/S ceetutcs, a unankatop 2/M He cBETUTCS.

2. PeXXuM nHavMKauum ansi KackaoHbIX perynsiTopos

e [1pn yctaHoBneHHom napameTpe CTRL.00=5,10 ons kackagHbIX perynstopos.

® 1s e [1Ns1 M3MEHeHUs 3aaHHOW TOYkM 8edomozo-SLAVE perynaTopa AOMKEH HAaXOAWUTbCHA B
O 2m pexume nHauKaumvM napameTtpoB perynatopa (Begomoro-SLAVE perynsrtopa) — vHgukatop
o 1/S cBetutca, a wHgukatop 2/M He cBetutcs. Takke AOMKeH ObiTb BbIOpaH pexum

JloKanbHoeo ynpaenenusa. Mngnkatop JTY ceetutcs.
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O 1s o [Ina wn3MeHeHus 3afjaHHOM ToukM eedyuje2o-MASTER perynstopa npubop OommKeH
@ 2m HaxoOWTbCA B pexume MHAMKaUMM napameTpoB perynatopa (Begywero-MASTER
@ KY perynatopa) — uHgukatop 1/S He ceTuTcsl, @ uHgukatop 2/M csetuTcsi. Pexum paboTbl

KackadHO20 peaynsimopa Npou3BosbHbIn. MoxeT ceBeTuTbes nHamkaTtop PY unu Y nnu KY.

3. Npoueaypa M3MeHeHUs1 BHYTPeHHel 3afaHHOM TOUKMU.

o [1pn BbIBpaHHOM perynaTope BblGpaTbh COOTBETCTBYIOLWUA PEXUM MHOANKALMN U3MEHEHUS
3a0aHHOM TOYKU.

< [3BAO] o [1ns n3MeHeHUs1 3HaYeHUs BHYTPEHHEN (NOoKanbHOM) 3a4aHHOM TOYKM HEOOXOAUMO HaxaTb
knasuwy [3BAO].

e Ha nepepgHen naHenwn HayHeT murate aucnnen 3ABOAHHA. 'Ha,panHom atane npu
muratowem aucnnee 3ABOAHHSA BO3MOXHO M3MeHeHve 3HayeHUsi, BHYTPEHHeW 3agaHHOMN

TOYKMU.

= [A] e C nepepgHen naHenu ¢ nomoupto knasuw [A] “6ombwe” n [V] “meHblue”, ycTaHOBUTL

= [V] HeoOXoaMMOe 3HayeHWe BHYTPEHHEW 3afaHHOW TQYUKW, WHOMUMPYEMOW Ha awucnnee
3ABOAHHA.

= [J] e Ecnu onepatop Haxan knaeuwy [¢'] B/ npoueccesmuraHus aucnnes 3ABOAHHSA

(npnbnuantensHo 3-4 cekyHAObl) - Perynatop nepeviaeT Ha pexum yrnpaeneHns C HOBbIM
3Ha4YeHNEeM BHYTPEHHEN 3aaHHOW TOYKM.

YpoeeHb e Ecnu onepatop He nodmeepxdaem CBOUX AeNCTBUN HaxaTuem knasuwm [¢] B npouecce
3awumel Muranust nHamkatopa NY (npmbnuautensHo 3-4 cekyHabl), TO AaHHble elcTBUS onepaTtopa
BOCMPUHUMAIOTCS Kak HEBEPHOE [eNCTBME UK, CryYaliHoe M3MEHEHNE 3HAYEHNSI.

PeXXuMbl M3aMeHeHUA U NepeknvYeHnsa 3agaHHOM TO4Yku. CTaTuveckas U AUHaAMMUUecKas
6anaHcupoBKa

OyeHb BaxHbIM A8 HOpManbHOW paboTbl PEryNATOPOBABSETCS Hanmyme B HUX 6e3ydapHo2o (nnagHozo)
MEePeKMoYeHUsT Unu U3MeHeHUs1 3afaHHOW Toudku. [lepekntoyeHne unv nsMeHeHne 3agaHHOW TOYKWM perynatopa
MWK-121 npoucxogmT B cny4asx:

® MepeknioyeHne perynsatopa ¢ py4Horo pexviMa paboTtbl Ha aBTOMaTUYECKUIA;

® /3MEHEeHMe 3HayeHus BHYTPEHHEW) 3a0aHHOW TOYKM C MepefHen naHenu perynatopa wnum no
UHTEpdENncy;

® repeknioyeHne ¢ nokanbHoro/pexvma paboTbl B KaCkafHbIi pexum paboTbl 1 Hao6opoT.

N3ameHeHne (VIJ'IVI nepeKmoqume) 3a4aHHOM TOYKM perynatopa obecneynmBaeTcs C NOMOLLbIO CTaTUYECKOW
WM aAuHaMmn4eckomn 6aﬂaHCMDOBKM y3na 3agatvuka perynatopa.

B 3aBucumocTn oT 3HayeHun napameTpa KoHdurypauumn [CTRL.02] — crtaTnyeckas vnu guHamuyeckas
OanaHcupoBkn 3apanus B{ perymasatope MWK-121 ecTb pasHble pexumbl CTaTUYECKOW U OMHAMUYECKON
6anaHcMpoBKu:

e 1 pexxum: [CTRL.02]%0 — anHammyeckas 6anaHcupoBska,
e 2 pexxum: [CTRL.02]=0 — craTnyeckas 6anaHcMpoBka.

dyHKUMOHanbHas | cxema paboTbl GanaHCMpOBOK MoKa3aHa Ha pucyHke 4.3. OyHKUMM  pPEXUMOB
cTaTU4ecKon 1 AnHamMn4eckon 6anaHcMpoBKKu NokasaHbl B Tabnuue 4.1.

MAPAMETP
cTaTndeckas
3ABOAHHA v SPuew GaraHcupoBka 3anaHve
[ e} — . pegynsitopy
ny dro OuHamuyeckasn
6anaHcupoBka

CKOpOCTb U3MeHeHUs 3aaaHuns
npu AMHaMN4YecKon
6anancuposke [CTRL.02]

PucyHok 4.3 — @yHKyuoHanbHas cxema banaHcupogok peaynsimopa MUK-121

MpumeyaHue. Ha cxeme yCnoBHO NoKa3aHO MOMOXKEHWe nepeknoyartenei Ans aBTOMaTUYecKoro pexvma
paboTbl perynatopa u AUHaMUYecKon 6anaHCMpoBKM.
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Tabnuya 4.1 - ®yHKkyuu pexxumos banaHcuposok peaynsamopa MUK-121H
£ 3HaueHve
5 2 [napameTpos
= .
2 S [nHamnka naMeHeHVs 3a4aHHON TOYKN
()
©
o = [CTRL.02]
©
Mpwn nepeknioyeHnn 3afaHne HauHaeT N3MeHATCS OT 3HadveHus Bxoaa Al1 go
MepeknioyeHne 1 1
YCTaHOBINEHHOIO 3Ha4YeHusi 3agaHus co ckopocTbio banaHcuposky [CTRL.02]
pexvMa paGoTbi
PYYHOWN-ABTOMAT | 2 0 Mpu nepeknoveHnn SP= Al1
N3aveHenne 1 1 Mpwn n3ameHeHnn 3agaHne HauMHaeT M3BMEHSTLCA OT ero NpeablAyLLero:3HavyeHns 4o
BHYTPEHHel 3agaHHoMn YCTaHOBNEHHOIO 3Ha4YeHns co ckopocTbto banaHcuposku [CTRLE.02]

TOuKY (C nepepren Mpn n3mMeHeHnn 3agaHne MrHOBEHHO MEHSETCS OT ero Npeas, €10, 3HaYeHNs A0
faHeny nim no 2 0 P 3 CTAaHOBIEHHOrO o A
VHTEpdeNncy) Y

MepekroyeHne ¢ 1 1 Mpwn nepeknoyYeHUn 3agaHne HaunMHaeT U3MEHSITCS OT ero,npebiayLLEero 3HaYeHns

BHYTPeHHeln paboyen [0 YCTaHOBMEHHOrO 3Ha4YeHNsi CO CKOPOCTbIo 6anaHemposku [CTRL.02]
TOUKY Ha BHELWHIoo U |, 0 Mpwn nepeknoyYeHn 3agaHne MrHOBEHHO MeHSIeTCs OT ero mpeablayLLero 3HaveHus
HaobopoT [0 YCTAHOBMEHHOTO,HOBOTO.

Mpumeyanue. Ecnn 3navenne [CTRL.02]%0, TO 3HayeHuMe CKOPOCTU “guHammyeckon GanaHCUpPOBKM
ycTtaHaBnueaeTcs B npegenax [000,1; 999,9] tex.ea./MuH.

4.3.3 N3meHeHMe 3Ha4YeHNA ynpaBnsoLwero Bo3aencraus

O ky o [1Na n3aMeHeHns 3HaYeHus ynpaBnsaioLlLero BO3AEeNCTBUS PErynaTop AOMKEH HaXoaNUTbCS B
O ny PYYHOM pexume ynpasrneHus. Ecrnv perynatop HaxOAMTCS B aBTOMATUYECKOM pexume, ero
® py HeobXoAMMO NepeBecTy B PYYHOW pexuMm ynpaeneHns — cm. pasgen 4.6.1. MHgunkatop PY Ha

nepegHen naHenu ceeTuTcA. BoiGpaH pyYHON pexmm ynpasneHus.

= [A] e B pyyHOM pexume paboTbl onepaTop.C nepedHen MaHenu C noMoLlbio knasuw [A]

= [V] “Oonbwe” n [V] “MeHblue”, 'ynpaBnseT BbIXOAOM perynatopa, Tem cambiM copmupyeT
3HayYeHWe ynpaBnsoLLEero BO3RENCTBUSA, MOLAaBAaEMOE Ha NUCMONHUTENbHBIA MEXaHN3M Yepes
knoun BONbLE-MEHBLUE unn aHanoroBbii BbIX04, B 3aBUCMMOCTM OT BbiOpaHHOro Tuna
perynsatopa (cm. napametp CTRL.00 koHdurypauun).

3ABOAHHA e 3HaveHMe BbIXOOHOMO, curHana B % (B 3aBWCMMOCTM OT BbIGPAHHOM CTPYKTYpbI
perynsatopa) niguumpyetcsa Ha aucnnee SABOAHHSA:
- BbIXOHOrO aHanoroBoro curHana,

- 3Ha4YeHue curHana Ha.BbixofaHble krtoun BONbLUE-MEHBLLE,
- BHELLHWI CMrHan NonoXeHus MexaHnama (Mcrnonb3oBaHue Bxoga Al2).

3 o [Ipn U3MeHeHuy 3Ha4YeHUs ynpaBnSAoLLEro BO3AENCTBUS NOCMe NepBoro Haxatus noboun
40.0 | n3 knasuw [A] “Conbwe” unn [ V] “meHblue” HaumHaeT murate ancnnen 3ABOAHHA, nubo
cBeTOoANOAHBIE UHAMKaTOPLl A unn Y, ykasbiBas TEM CaMblM OMepaTopy Kakow napameTp
(curHan).B AaHHBIA MOMEHT N3MEHSAETCS.

3ABOAHHA
40.0 o
e [locne OKOHYaHMSA M3MEHEHUS 3HaYeHUs YNpaBnSLWero BO3AENCTBUSA, MO OTMyCKaHWUU
knaeuw [A] “Gonbwe” nnu [V] “MeHblue” Mo NCTEYEHUN HECKOMbKU CEeKyHA, UMW HaxaTtue
knaBuwbl [¢] aucnnen SABOAHHSA nepectaet muraTb, a 3HayeHve Bbixoaa ukcupyeTcs B
3HEProHEe3aBNCUMON MaMATU.

4.3.4 PexxumblMHAVKaLMK perynaTtopa

o OCHOBHOM peXUM UHAUKaALUWN:

® 1s Mpu yctaHoBneHHOM 3HayeHun napametpa (SYS.04=0000) naHenb MHAMKALMM NOCTOSIHHO
nveeT Bua:
O 2/m aucnnei MAPAMETP — 3HaveHue Bxoga Al1,

aucnnen SABOAHHSA — 3apaHne perynatopa,
aucnnen BUXIO — 3HayeHne Bbixoga peryndaropa.

o [1pn HaxaTuu KnaeBuwn D NPOUCXOANT MEPEKITOYEHNE MAHENN HA LOMNOSTHUTENbHbIN
pexum nHgnkauunn.
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Mpu ycTaHoBNeHHOM 3HadeHun napameTtpa (SYS.04=0001) gononHuTeNbHasa naHenb uMeeT

BMA;
aucnnen — 3Ha4yeHue Bxoaa ,
® 1S n NIAPAMETP Al1
ancnnen SABOAHHSA — 3HayeHune Bxoaa Al2,
@® 2™ aucnnen BUXIA — 3HaveHue Bbixoaa perynatopa.
Mpu ycTaHoBneHHoM 3HayeHun napameTpa ([SYS.04=0002) gononHuTensHas naHenb nMeeT
BMA;
aucnnen — 3Ha4YeHue Bxoaa ,
@® 1S n MAPAMETP Al1
aucnne SABOAHHSA — 3HayeHune Bxoaa Al2,
® 2m avcnnen BUXIA — cocTosiHne AUCKPETHBIX BXOAOB/BLIXOA0B perynaropa (CM. Huxe).
BUXIia4
BKJIKOUEHO {
BBIKJIFOUEHO
DI1 DI2¢DO1 DO2 DO3 DO4
® 1s e [1py NOBTOPHOM HaXKaTWUM KraBULLM (@) perynsTop CHoBa nMepenaeT B OCHOBHOW PEXUM
nHaMKaUuu.
O 2m Ankan
e PeXXum nHgmMKauum no yMos4yaHuio:
[Mpu ycTtaHoBneHHoM 3HadYeHUU mapameTrpa (SYS.05=0000, SYS.04#0000) naHenb
pn y p p
@® 1S MHOVKaLUUnM uMeeT BuA;
aucnnei MAPAMETP — 3HaueHue Bxoaa Al1,
® 2m aucnnen SABOAHHSA — 3AaveHue Bxoaa Al2,
aucnnen BUXIA — 3HavyeHWe BbIxoda perynatopa
[Mpu ycTaHoBNeHHOM 3Ha4eHun napameTpa (SYS.05=0001) naHenb MHAUKALUU UMEET BUA;:
pny p p
@ 18 avcnneit MAPAMETP — 3HayeHue Bxoga Alf,
avcrinen 3ABOAHHA =~ 3apnaHuve perynsitopa,
O 2m aucnnen BUXIQ — 3HauveHne Bbixoaa perynsropa.
Mpu yctaHOBNEeHHOM 3HayeHun napametpa (SYS.05=0002) gns  perynaTopos
CTRL.00=5,6,7,10,11,12 RaHenb nHANKaLUMM UMEET BUA;:
O 18 avcnnein MAPAMETP — 3HaueHue Bxoga Al2,
avcnnen 3ABOAHHSA — 3apaHune perynsitopa,
® 2m aucnnen BUXIA = 3HaveHne BbIxoaa perynsTopa.

4.3.5 Koppekuusa namepsiemoro napameTpa U BHyTpeHHen 3a4aHHOWN TOUKU

B MeHI0 KOHGUrypauun ycraHoBUTb criedyowmin Tun perynstopa: CTRL.00=0006 (CTRL.00=0011 -
UMMYNbCHBIN) — PErynsaTop '€ BHELLHEN KOppeKUMen 3agaHHON TOYKM.

BHyTpeHHAs, 3afaHHas TOYka M3MEHSIETCA C nepeaHer naHenu perynaropa. 3HavyeHwe BHYTPEHHEN
3alaHHON TOYKM SIBNSIETCS 3aMOMUHaeMbIM 3Ha4eHueM. locne BKIIOYEHUS NMUTaHUst perynsatop HadvHaeT paboTy ¢
TeM 3Ha4YeHNeM 1 C TeM BUAOM 3aaHHOM TOYKWN, KOTOpPOe OblfIo HA MOMEHT OTKIOYEHMS.

BHeluHss 3agaHHasn Touka 3agaeTcsi ¢ BHELWHero aHanorosoro sxoaa Al2. Mpu BeiGpaHHOM Buae 3agaHHom
Toukn kak BHELUHAA, Bo3moxeH Tonbko ee koHTponb Ha pgucnnee 3ABOAHHA, uameHuTb ee 3HauyeHue c
nepegHen naHenu perynatopa HeBO3MOXHO. B pexvme KY BO3MOXHO U3MEHUTb BHYTPEHHIOID 3aaHHYIO TOYKY, YTO
Ba)KHO Npu paboTe C KoppeKunern BHYTPEHHEN 3a4aHHON TOYKM.

Koppekuus BHyTpeHHeW 3aaHHOM TOYKU perynsitopa ocyLlecTBnsieTcs no hopmyne:

SP =SPBHYTp + K, * X2 +B

Touyka KOppeKLUMM, B KOTOPOI KOPPEKTUPYHOLLLEE 3HAYEHNE PABHO HYIHO:
K*X2+B=0
Otkyna: B

X2 = — = XTK
K
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B Touke koppekunn X2 = Xtk n Y =X1.

['ne XTk — 3HaYeHWe TOYKM KOPPEKLUN.

SP — TekyLas, CKOPpeKTMpOBaHHas 3agaHHasi Touka

SPBHYTp — BHYTPEHHSI HECKOPPEKTUPOBaHHas 3agaHHas Tovka. MameHseTcsa no Haxatum knasuwm [3BA],
nHanumpyetcsa Ha nHomkatope SABOAHHA.

MHauvkaums BbIGpaHHbIX PEXMMOB KOPPEKLNU BHYTPEHHEN 3a4aHHOWN TOYKM:

O kY
8 ny e PaboTa no BHyTpeHHeln 3afaHHON Tovke 6e3 KoppeKuun.
PY
® «xv e PaboTa c Koppekuven BHyTpeHHeW 3aaHHON Touku (mocne HaxaTtus knasuvwmv [3BA]) no
8 ny aHanorosomy Bxoay Al2
Py

4.4 Pexum KOHOUTYPUPOBAHUE

C nomouwbio pexuma "KoHdurypuposaHue" BBOAAT MapaMerpbl BXOAHbLIX CUrHanoB, napameTpbl
CUrHanm3auum OTKNOHEHWUIA, NapameTpbl TUNa yrnpasreHusl, napameTpblCeTEBOro obMeHa, napamMmeTpbl BbIXOA0B U
CUCTEMHbIE MapameTpbl.

MapameTpbl pasgeneHbl NO rpynnam, Kaxpgas u3 KOTOpbIX |HasbiBaeTcs 'ypoBeHb". Kaxpgoe 3apaHHoe
3HayeHne (INEMEHT HaCTpPOWMKU) B 3TUX YPOBHAX Ha3biBaeTca "mapameTtpom”./ lMapameTpbl, MCNOMb3yeMble B
perynatope MUK-121H, crpynnMpoBaHbl B ABagUaTh OAMH YPOBEHb U NpeACTaBNeHbl Ha anarpamme (pUcyHok 4.5).
MHoukaums 3HadyeHus napameTpoB KOHUIrypaumMm n nx HOMEPOB yKasaHbl Ha pucyHke 4.4. HasHayeHue ypoBHew
KOHpurypauum ykasaHo B Tabnuue 4.2.

Mepexon B pexum KoHUrypauum n HacTpoek ocyuectensercs us pexuma PABOTA anutensHbiM, Gonee
3-X ceKkyHA, HaxaTveM KnasuLn [0].
[Mocne aToro Ha UMdPOBON ANCNNEN BbIBOAUTCA MEHIO BBOAA Napons B Buae murarowmx umdp: «P 00».
C nomoLubto knasuw nporpammupoanus [A]p[ Y] Ha aucnnee seecTn naponb «P 02» 1 kpaTKOBpPeMEHHO
HaxaTb knasuwy [¢].
BHUMAHMUE!
Ecnu naponb BBeAeH He BEPHO — perynsitop nepevgeT B pexum PABOTA.
Ecnun naponb BBeaeH BepHO -.perynatop nepenget B pexum KOHOUTYPALINN.

DAPAMETR Ha3BaHue ypoBHA

P ,:I]‘ ............... KOHEMrypaLMm
I L.

r r
3ABAAHHSA Cumeonei L nF G yKasbiBalOT
0 TOM, YTO NpPMGOpP HaxoAuTCs

| B pexuMe BbiGopa ypoBHS

[ ,_, !_ J KoHdUrypaumm

BUXIA

B pexume PABOTA wuHOMUMpYET 3HaYeHue |
ynpaensiowero Bo3gencTBUsA, CUrHan nonoxe-
HUSI UICMONHUTENbLHOrO0 MeXaH1M3Ma UM cocTos-
HWe AMCKDPETHbIX BXOAOB-BbIXOAOB bervsitopa.

PucyHok 4.4 - ViHOukayusi 3Ha4eHus1 napamempos KOHgu2ypayuu u ux HOMepos.
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| epexop ocyw|ecTsrsieTcst
-7 ONUTENbHBIM HaxaTuem Gonee
‘___—’ 3 ¢ knaeuwm [tY]

PEXXWM PABOTbI

- t
-<o
-

4 N

> [0]

ABTOMaTUYECKU |—p

S'E )\A) YpoBeHb YpoBeHb YpoBeHb YpoBeHb
3 §§ PID }‘@ = - *caLo sYS H SAFIE LOA;D
E " %) A A A
f OFtan @ @
cle8 8?
I E© ® @@ @
S EE T

3HayeHve napameTpa :
PID.02 ans ypoBHsi <—
HacTpoek ML - @

perynatopa

napameTp
PID.02

PucyHok 4.5 - [Quaepamma pexxuma KoOHgu2ypauuu u Hacmpoek

4.4.1 HasHa4yeHuMe ypoBHen KOHcUrypauum

Tabnuua 4.2 - VIHdukayusi Homepa ypoBHSI KOHguaypauyuu

HasHaueHne YPOBHA HasBaHue UHpukauun
HacTtponka napametpos N[ perynaropa PID ,D | Cl
e o™ | awiane | A n (A nC
HacTtporka napameTpoB aHanorosoro,seixoga AO AOT H 0 I:
KoHcpurypauwmsi BxogHoro yetponctaa,Dl DIN d
KoHdumrypaums BbixogHbix yctporictes DO1+D0O4 DD%-I'I-'T’S DD%-.II% d D t "_d D l,: Lf
HacTtpolika napaMeTpoB perynaropa CTRL E ,: L
rvetsarin Maggoro Rforonors cariana Al et | Lo L3
VGApASBLI BXORHOTS aranorosort cnniana Al wrve | Lnucdlndd
Kannbposka aHanoroBbix Bxogos Al1, Al2 CLI1, CLI2 [ L | ;[ ,l_ E
Koppekuusi aHanorosbix Bxogos Al1, Al2 COR1, COR2 E or ,, ,'_ Oor E’
Kanubposka aHanoroeoro Beixoga AO CALO E H L D
O6wue napameTpbl SYS 5 H 5
CoxpaHeHune napameTpoB SAVE 5 H LJ E
3arpy3ka napameTpoB LOAD L 0O H d
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4.4.2 N3ameHeHune n hMKCcupoBaHMe 3HaYeHUN

[Mocne nepexoga B pexum koHurypauuu Ha pgucnnee [NAPAMETP nossutca HasBaHWe YpOBHA
koHdpurypauum: PID...LOAD. BbibpaTb COOTBETCTBYIOLLMI YPOBEHb KnaBuwiammn «3Hay. A» 1 «3Ha4y. ¥ ».

Mocne BbIGOpa HYXXHOTO YPOBHS HYXXHO HaxaTb KpaTkoBpemeHHo knaBsuwy noatsepxaeHus [¢']. Mocne
aToro Ha gucnnee NMAPAMETP nossuTcs Homep napameTpa.

Bbibpas Heobxoaumbln napameTtp knasuvwamu [A], [V], ANA uW3MeHeHUs 3HayYeHusd napameTpa
HEOoBX0AMMO CHOBA KPATKOBPEMEHHO HaxaTb knasuiy [¢].

Ha uudgpposom paucnnee 3ABOAHHA B Muesamwem pexunme YCTAaHOBUTCS 3HayeHMe napameTpa
BbIOpaHHOro NyHKTa MeHto: Hanpumep, «000.1».

C nomouwbio knasuw [A], [V], npy HeobxooumocCTu, NMPOU3BECTUM U3MEHEHME BHaYeHWs BblGpPaHHOro
napameTpa, KpaTKOBPeMeHHO HaxaTb Knasuwly [¢/] — npubop cHoBa nepenaeT B pexum BbIGopa napameTpa.

C nomoubto knaeuw nporpammupoBannst [A], [ V] ycTaHOBUTL criegyrowmii Heobxoanmbl NS, M3MeHeHus
NYHKT MEHI0, U T.4. NOKa BCe HeobXxoanMble NapameTpbl HA AaHHOM YPOBHE KOHurypalumHe 6yoyT naMeHeHbI.

[ns Toro 4ToBbl BEPHYTLCA K BLIBOPY YPOBHS KOHUIypaLmn, HeobxoaMMOo HaxaTk knasiwly)[O].

[anee BblOpaTb cnegyolen YpoBEHb KOHMUrypauum, KOTOPbIN HYXXHO W3MEHWTb W MOBTOPUTH
BbILLEN3NOXeHHble onepaunn. W Tak go Tex nop, noka He 6yayT 3MeHeHbl BCe HyKHblE MapameTpbl.

Bei3Batb ypoBeHb SAVE «5HuE» u coxpaHntb Bce M3MeHeHHble 3HaY€HUsi B 3HEPTOHE3aBUCMMON NaMsATU.
[Mpu coxpaHeHun napameTpoB B 3HEPrOHE3aBUCUMOMN NaMATU BbIXOO U3 pexuMma KoHurypauum ocyllecTBnseTcs
aBTOMaTNYECKM.

Ecnn wn3meHeHHble napamMeTpbl HE HYXXHO COXpPaHATb B 3HEProHe3aBUCMMOW MamaATu (napameTpbl
COXPaHSATCA B ONepaTUBHOM NaMsiTH), BbIXOA U3 pexuma KoHGUrypaLumn ocyLecTBnseTca AnMTenbHbiM, 6onee 3-x
CeKyH[, HaxaTneMm KnasuLuu [O] UM NO UCTEYEHNUN BPEMEHN 2-X MUHYT.

[nsi nepexoga HenocpeaCTBEHHO U3 pexrMa koHdurypaumm B pexum PABOTA Heobxooumo yaepxuBaTb
KnasuLy [0] B TeueHne 3 cekyHa. B pexvume PABOTA nponcxoant nsamepeHue u obpabotka BXOOHbIX CUTHaNoB B
COOTBETCTBWM C 3afjlaHHbIMW HACTPOMKaMu, a Takke (POPMMPOBaHNE BbIXOOHBIX BO34ENCTBUN.

4.4.3 PaspeweHue KoHcdurypmpoBaHus perynsatopa’> no cetu ModBus. 3anucb
napamMeTpoB B 3HepProHe3aBUCUMYIO NaMATb. 3arpys3ka napaMeTpoB M3 3HeproHe3aBUCUMOW
namMsaTu.

KoHdurypupoBaHue perynsatopa Npou3BOAUTCS Kak C MepegHer naHenu perynaropa, Tak U no npoToKony
ModBus (RTU). Yepes mnHTepdenc koHgpurypmposaHne ApouM3BOANTCS C MOMOLLBIO MPOrpaMMHOro NPUoXeHus
MWK-koHdurypaTop (pacnpocTtpaHsaeTca 6ecnnaTtHo) unuv yepe3 SCADA cuctemy.

Ona Toro 4toGbl u3bexaTb He CaHKLUMOHMPOBAHHOIO M3MEHEeHUsI napamMeTpoB KOHGUrypaumm 4depes
WHTEPdENC CYyLLECTBYET ypo8eHb 3aujumbl JA0CTyNa K Peructpam KoHdwurypaumu. 3anpetuTb Mnu paspeLunTb
[OCTYN K 3TMM perncTpamMm MOXHO C BEPXHErQ YPOBHS, a TaKKe B MEHIO KOHUrypaLmmn perynaropa.

PaspelleHne koHdurypuposaHusi no cetu ModBus (goctyn k peructpam 29-196) paspeluaetcst Ha
BEPXHEM YPOBHE 3anucbto B perucTtp 28 3HadveHus "1". Ecnu B aTom pernctpe HaxoamTes "0", To KoHdUrypupoBaHue
Ha BEPXHEM YPOBHE 3arnpeLLeHo.

HocTtyn k peructpam 197-210 paspeluaeTcs Ha BEpXHEM YPOBHE 3anncblo B perncTp 28 sHayeHus "2".

C nepegHenm naHenu perynstopasspPaspelleHne nporpaMMMpOBaHUS OCYLLECTBNSETCA Ha YpPOBHE
koHdpurypauum LOAD npm Beibope napametpa LOAD.00=0001 unn LOAD.00=0002.

Heo6xooumMo NOMHWUTL, YTO MAOCHE 3arpy3ky KOoHurypauum no cetu, Heobxoaumo caenaTb 3anuch
napameTpoB B 3HEPro3aBUCUMON, NaMATU. 3aAMCb B SHEPrOHE3aBNCHMYIO NaMsTb NPOU3BOAUTCA UMW C NepeaHewn
naHenu, unu ¢ BEpXHeEro ypoBHS.

3anucb napaMeTpoB B 3HEProOHE3aBUCUMYID MaMsATb C BepPXHEro YpPOBHSA MPOWM3BOAMTCS [OBYMS
crnocobamu:

1) Tlocne un3ameHeHnsa Bcex Heobxoaumbix napameTpoB B MWK-KoHdurypatope HaxaTb Knasuwy
"3anncaTb kOHdUrypaumio" 1 B NOSBMBLLUEMCS OKHE YCTaHOBUTL ranoyky "CoxpaHutb Nonb3. HACTPOMKM";

2) nocne 3anucu Bcex HeobxoaMMbIX NapaMeTpoB B Npubop 3anucatb B perncTp 28 3HaveHue "2", n notom
3anucaTtb 3HaveHue "1" B pervctp 205.

3anucb NapameTpoB B 3HEPrOHE3aBUMCUMMYH NaMsATb C NepegHerd MaHenu npov3BOAUTCA CreaylLum
obpasom:

1) npon3BecT MoaudmrKkaLuo Bcex He06XoaNMbIX MapamMeTpoB;

2) ycTaHoBUTL 3HadyeHne napameTtpa SAVE.01 = 0001;

3) HaxkaTb knasuwy [¢];

4) na ancnnee MAPAMETP nosiestcs cumsonbl "0HUE", ykasbieas o Tom, uTo mpoucxoaut onepauus
3arnMcu B 3HEProHe3aBNCHUMYIO NaMsATh;

5) nocne ykasaHHbIX onepauuin 6yneT npousBedeHa 3anucb BCEX MOAUMULIMPOBAHHBIX MapaMeTpoB B
3HeproHesaBncUMyl0 NamsTb. [locne npoBedeHus 3anuvcu napameTpoB perynsatop nepenget B pexum PABOTA.
Mocne 3anucu napametp SAVE.O01 aBTomaTtudeckn yctaHaBnmeaetcs B 0000.
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Onsa 3arpys3kum napamMmeTpoB HAaCTPOEK Nnofb3oBaTtena HeobxoaMMo:

1) yctaHoBUTL 3Ha4YeHus napameTtpa LOAD.01=0001;

2) HaxaTb knasuuy [¢];

3) Ha aucnnee NMAPAMETP nosssaTtca cumsonsl "U SE:—", yKasbiBass 0 TOM, YTO MPOUCXOAUT ornepauns

3arpy3ku nosib3oBaTesIbCKUX HACTPOEK;

4) nocne yKasaHHbIX onepauun 6y,u,yT 3arpyxeHbl BCE MOJib30OBaTesIbCKME HacTpouku. lMocne 3arpyskm

napameTtp LOAD.01 aBTomaTtuyeckn yctaHaenueaetcs B 0000.

4.4.4 3arpy3ka 3aBOACKMX HAaCcTpoeK perynatopa

[ns 3arpy3ku napameTpoB HacTPOMKW NPeAnpuUATUS U3roToBuTens (yCTaHOBKa 3aBOACKUX 3HAYEHWU Mo

ymMonyaHuio) Heobxoammo:

1) yctaHoBUTbL 3HayeHusi napameTtpa LOAD.02=0001;

2) HaxxaTb knasuwy [¢];

3) Ha aucnnee MAPAMETP nosestcs cumeonsl "F AL E", ykaseiBas o Tom, 4To mpoucxoauT onepaums

3arpy3ku 3aBOACKMX HACTPOEK;

4) nocne ykasaHHbIX onepauuii GyayT 3arpyeHbl Bce 3aBOACKME HACTpPoMKW. locne 3arpysku napameTp
LOAD.02 aBTomaTtnyeckun yctaHaenmasaetca B 0000.
Heobxo0umo noMHUMB, YTO NOCre 3arpy3ki HacTPOek HeobxoAMMO MPOU3BECTU 3amnvcb NapaMeTpoB B
SHEproHe3aBUCUMYIO MaMsiTb, B MPOTMBHOM CIlydae 3arpyeHHasi WHdopMauus..He' OyneT coxpaHeHa npwu

OTKIIOYEHUWN NUTaHUS perynaTopa.

4.5 MNopsagok HaCTPOMKKN aHaANoOroBbIX BXOAOB U @aHaNoroBoro Bbixoaa

Mpun HacTPoOIKe M NEPEeCTPOoKeE C OLHOMO TUMa BXOAHGFO, CUrHama Ha ApYroi Tun, Heo6XoOMMO BbIMOMHUTL

cnepywoluee:

- ycTaHoBuUTb 3HadeHne napametpa AIN1.00 (AIN2.00 gns ananorosoro Bxoga Al2), cooTBeTCTByHOLLEE

TNy BXOOHOro curHana,

- YCTa@HOBUTb MOJIOXEHWE MNEepPeMblYeK Ha MOAYMEnYHMBEpPCanbHbIX BXOAOB B TOSIOXEHUE COrnacHo
BbIOpaHHOMY TNy BXOAHOro curHana (tabnuua 4.3, pycyHok 4.8).

Tabnuya 4.3 — NonoxeHusi nepeMblHeK 0551 pasHbIX. MUNO08 8X00HbIX CU2HAT08

Kon Bxoaa MonoxeHune nepembiyek Ha
MapameTp MeHI0
Tun BxogHoro curHana npu 3akase MoAyne yHuBepcarnbHbIX BXOAOB
KOHdurypaumm
perynstopa (pucyHok 4.8)

AHanoroBbin Bxog Al1

OT1 0MA o 5 MA  Rex=400 Om 01 AIN1.00=0001 JP1[1-2], [7-8], J1 [3-4], J3 [5-6]
Ot 0 MA o 20 mA, RBx=100 Om 02 AIN1.00=0001 JP1[1-2], [5-6], J1 [3-4], J3 [5-6]
Ot 4 MA o 20 wA, RBx=100 Om 03 AIN1.00=0001 JP1[1-2], [5-6], J1 [3-4], J3 [5-6]
OT1 0B go 10B, RBx=25 kOm 04 AIN1.00=0001 JP1 [2-4], [5-7], J1 [3-4], J3 [5-6]
Ot OmB po 75 B 05 AIN1.00=0001 JP1[1-2], [5-7], J1[3-4], J3[1-2]
Ot OMB go 200 mB 06 AIN1.00=0001 JP1[1-2], [5-7], J1 [3-4], J3 [3-4]
OT0Bpoo2B 07 AIN1.00=0001 JP1[1-2], [5-7], J1 [3-4], J3 [5-6]
TCM 50M, ot muHyc 50°C go nntoc,200°C 08 AIN1.00=0003 JP1[1-2], [5-7], J1 [1-2], J3 [3-4]
TCM 100M, ot muHyc 50°C go nntoc 2002C 09 AIN1.00=0004 JP1[1-2], [5-7], J1[1-2], J3 [3-4]
TCM rp.23, ot MunHyc 50°C go nntoc 180°C 10 AIN1.00=0005 JP1[1-2], [5-7], J1[1-2], J3 [3-4]
TCI 5001, Pt50, ot muHycS0°C o nntoc 650°C 11 AIN1.00=0006 JP1[1-2], [5-7], J1[1-2], J3 [3-4]
TCIM 100M1,Pt100, ot muHyc 50°C po nntoc 650°C 12 AIN1.00=0007 JP1[1-2], [5-7], J1 [1-2], J3 [3-4]
TCIM rp.21, ot muHyc 50°C fo nitoc 650°C 13 AIN1.00=0008 JP1[1-2], [5-7], J1[1-2], J3 [3-4]
TXKK (J), ot 0°C gomntoc 1100°C 14 AIN1.00=0011 JP1[1-2], [5-7], J1 [3-4], J3[1-2]
TXK (L), ot 0°C go nnoe.800°C 15 AIN1.00=0012 JP1[1-2], [5-7], J1 [3-4], J3 [1-2]
TXKH (E), ot 0°C go nntoc 850°C 16 AIN1.00=0013 JP1[1-2], [5-7], J1 [3-4], J3 [1-2]
TXA (K), ot 0°C go nntoc 1300°C 17 AIN1.00=0014 JP1[1-2], [5-7], J1 [3-4], J3 [1-2]
TMMN10 (S),<m.0°C go nntoc 1600°C 18 AIN1.00=0015 JP1[1-2], [5-7], J1 [3-4], J3 [1-2]
TMP (B), ot 0°C go.nntoc 1800°C 19 AIN1.00=0016 JP1[1-2], [5-7], J1 [3-4], J3 [1-2]
TBP-1 (A-1), ot 0°C goe.nftoc 2500°C 20 AIN1.00=0017 JP1[1-2], [5-7], J1 [3-4], J3[1-2]

AHanoroBbii Bxog Al2

O1 0 mA go 5 MA  RBx=400 Om 01 AIN2.00=0000 JP2[1-2], [7-8], J2 [3-4], J4 [5-6]
Ot 0 MA o 20 mA, RBx=100 Om 02 AIN2.00=0000 JP2[1-2], [5-6], J2 [3-4], J4 [5-6]
Ot 4 MA o 20 MA, Rex=100 Om 03 AIN2.00=0000 JP2[1-2], [5-6], J2 [3-4], J4 [5-6]
Ot 0B go 10B, RBx=25 kOMm 04 AIN2.00=0000 JP2 [2-4], [5-7], J2 [3-4], J4 [5-6]
Ot OmB fo 75 B 05 AIN2.00=0000 JP2[1-2], [5-7], J2 [3-4], J4 [1-2]
Ot OMB o 200 mB 06 AIN2.00=0000 JP2[1-2], [5-7], J2 [3-4], J4 [3-4]
OT0Bpo2B 07 AIN2.00=0000 JP2[1-2], [5-7], J2 [3-4], J4 [5-6]
TCM 50M, ot muHyc 50°C go nntoc 200°C 08 AIN2.00=0002 JP2[1-2], [5-7], J2 [1-2], J4 [3-4]
TCM 100M, ot muHyc 50°C go nntoc 200°C 09 AIN2.00=0003 JP2[1-2], [5-7], J2 [1-2], J4 [3-4]
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[MpodomkeHue mabnuybi 4.3 — [NonoxeHusi nepembidex 07151 pa3HbiX MUNoe 8X00HbIX CU2HaI08
TCM rp.23, ot muHyc 50°C go nmtoc 180°C 10 AIN2.00=0004 JP2[1-2], [5-7], J2 [1-2], J4 [3-4]
TCI1 5001, Pt50, ot mnHyc 50°C go nntoc 650°C 11 AIN2.00=0005 JP2[1-2], [5-7], J2 [1-2], J4 [3-4]
TCI 100M,Pt100, ot muHyc 50°C pgo nntoc 650°C 12 AIN2.00=0006 JP2 [1-2], [5-7], J2 [1-2], J4 [3-4]
TCI rp.21, ot muHyc 50°C go nntoc 650°C 13 AIN2.00=0007 JP2[1-2], [5-7], J2 [1-2], J4 [3-4]
TXKK (J), ot 0°C go nntoc 1100°C 14 AIN2.00=0011 JP2[1-2], [5-7], J2 [3-4], J4 [1-2]
TXK (L), ot 0°C go nntoc 800°C 15 AIN2.00=0012 JP2[1-2], [5-7], J2 [3-4], J4 [1-2]
TXKH (E), ot 0°C go nntoc 850°C 16 AIN2.00=0013 JP2[1-2], [5-7], J2 [3-4], J4 [1-2]
TXA (K), ot 0°C go nntoc 1300°C 17 AIN2.00=0014 JP2[1-2], [5-7], J2 [3-4], J4 [1-2]
TM10 (S), ot 0°C go nntoc 1600°C 18 AIN2.00=0015 JP2[1-2], [5-7], J2 [3-4], J4 [1-2]
TMP (B), ot 0°C go nntoc 1800°C 19 AIN2.00=0016 JP2 [1-2], [5-7], J2 [3-4], J4 [1-2]
TBP-1 (A-1), ot 0°C go nntoc 2500°C 20 AIN2.00=0017 JP2[1-2], [6-7], J2 [3-4], J4 [1-2]

MpumeyaHums.

1. NonoxeHne nepemMblyek anqa HaCTpOVIKVI aHanoroBbIX BXOOOB OOJHKHO COOTBETCTBOBATL MOMOXEHUID nepemMblHek Ha
Moayrne YyHuBepcalribHUX BXOAOB, a Takke COOTBETCTBOBATb HOMeEpPY MnapameTpa MEHKo KOHq)MpraU,I/IM aHaroroBoro Bxopa

oTBeYaroLwero 3a Tun BXO4HOro curHana.

2. CmelleHve BxoaHoro curHana 4-20MA ycTaHaenvMeaeTcs NporpaMMHo.
3. XapakTepuCTUKN TUNOB BXOOHbIX CUrHAMNoOB NpuBeaeHbl B pasgene 1.

4. Mopspgok KaJ'IVI6pOBKVI BXOZIHbIX aHarnoroBbIX CUrHanoB npuBeaeH B pasgerne 5.
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PucyHok 4.8=TlonoxeHue nepembiyek Ha riname rpubopa

Mpwv HacTpoOWKE U NepecTPomke C OAHOMO TuMNa BLIXOAHOIO CUrHama Ha Apyrow Tun, HeoGxoarMo NPUBECTH
B COOTBETCTBUE MOSOXXEHUE NepeMblUk/ Ha Moadyre aHarnoroBoro Bbixoda (YyCTaHOBNEHHOM BHYTPY perynstopa).

Tunbl BEIXOOHBIX CUFHANOB, M NMONOXEHMS NepeMbIYK/ NpuBeaeHbl B Tabnvue 4.4.

Tabnuya 4.4 — MNMonoxeHus nepemblyek O71s pasHbIX MUos 8bIXOOHbIX CUSHAI08

[lnanasoH BLIXO4HOIO curHana

MonoxeHune nepemblyek X1 Ha

nnarte
O1'0MA 5o 5 MA, RH <500 Om [2-4], [7-8]
Ot 0 MA o 20 MA, RH < 500 Om [2-4], [5-6]
Ot 4 MA 1o 20 MA, RH < 500 Om [2-4], [5-6]
OT0Bpo10B, RH=2kOm [1-2], [3-4]

MpumeyvaHne.
Mopsaok kanMbpoBKM BEIXOAHOIO aHanoroBoro curHana npueBefeH B pasgene 5
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4.6 Py4yHas ycTaHOBKa napamMeTpoOB peryrimpoBaHus no nepexoaHom yHKuumn

Ecnn 3agaHa nepexogHas cyHKUMA OObekTa perynvpoBaHus Unu OHa MoxeT OblTb onpegeneHa, To
napameTpbl PerynvpoBaHns MOryT ObiTb YCTAHOBMIEHbl COMMACHO YCTaHOBOYHBIM AMPEKTMBAM, YyKasaHHbIM B
cnpaBoYHMKax. MepexogHas yHKUMS B MOMOXeHUN perynatopa «Py4HOM pexumy» MoxeT ObiTb 3anvucaHa vepes
ckaukoobpasHoe W3MEeHeHuWe YNpaBnsiowero BO3OEWCTBUMA W XapakTep perynvpyemMon BerUYMHbI  MOXET
peructpmpoBaTtbcs camonucuem. [pu aTom nonyvaetcs nepexogHas yHKUMs, NpubnmantensHO COOTBETCTBYOLL AN
yKa3aHHOWM Ha pucyHke 4.9.

Xopowme cpegHvWe BenuuMHbl M3 YCTAHOBOYHbLIX MapameTpoB perynaTopa AalwT  crepylouime
aMnupuyeckune popmynebi:

M - perynaTtop:
KoadpduumeHT yeunermnsa Kp = L / [D * Ko]

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

nnAa - perynaTtop:
KoadpdpuumeHT ycunenna Kp ~ 1,2 * (L/[ D * Ko])

Bpems nHterpuposanus Ty ~ D
Bpemsi andbdepeHumnporanms Tp~ 0,4 * D

¥
¥
< = > Ko=x/y
X
X

v

PucyHok 4.9 - lMNepexo0Has yHKyusi 06bekma peaynuposaHusi ¢ caMo8bipagHU8aHUEM

Y — ynpasnisowee BO3gencTeme

y — ynpaenswLiee Bo3AencTane

X — perynupyemMas BenuyvHa

t — Bpems

D — Bpems 3agepikku

L - Bpemsi BbipaBHUBaHWSA

Ko — nepenaToyHbIvi KOAMUNEHT 06bEKTa perynupoBaHus.
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5 KanubpoBka n npoBepka perynsatopa

Kannbposka perynatopa ocyLlecTBnseTcs:
e Ha 3aBopae-usrotosutene npu BbiNycke perynsaropa
e [lonb3oBartenem:

- NPM CMeHe Tuna gartyuka

- NPV NOAroTOBKe K nosepke (kanubposke).

5.1 KanubpoBka aHanoroBbIX BXO40B
5.1.1 Nopanok kanMbpoBKM yHUULMPOBaAHHLIX BXOO0B

B pexwume koHUrypaumm yctaHoBUTe NnapameTpbl COOTBETCTBYHOLLME:
- Tuny wKanbel aHanoroBoro Bxoaa
- Tuny aHanoroBoro Bxoaa
- MNonoxeHve geumMmaneHOro pasgenuTens
- HmxHuin npegen pasmaxa Lkanbl
- BepxHun npegen pasmaxa Lwkanbl
lMocne noagrotoBkM perynatopa K onepauun kanubpoBku (KoHdurypauum /mapametpoB  AIN1.00-
AIN1.03(AIN2.00-AIN2.03), ycTaHOBNEHUA COOTBETCTBYIOLLMX MepeMblueKk Ha Mnarte, npoLieccopa) nponsBoauTca
KannbpoBka B NocrefoBaTenbHOCTU, NpeacTaBneHHon B Tabnuue 5.1:

Tabnuua 5.1 — NocnedosamernbHOCMb KarnubpoeKU aHa10208020 8xo0a

1 2 3 4 5 6 7
YpoBeHb KoHTponb Kannbposku KoHTponb Kannbposkw KoHTponb KoHTponb
kanubpoBku BXO[JHOTO CHrHana HayarnbHoro BXO/AHOTO CArHana KOHEYHOro pesynbTaToB pe3ynbTaToB
aHanoroBsoro 3HaYeHNs LLKanbl 3HaYeHNs LKanbl kanuopoBkm kannbpoBku
Bxoga Al1 “3mepenms, U3MepeHus, HayamnbHoro KOHEYHOro

mex.ed . mex.ed 3HaYeHMS LKanbl 3HAYeHMS LKanbl

n3mepeHns , Koo n3mepeHus , koo

Adn Adn
—— ] | | NAPAMETP NAPAMETP —— |
(CAL J O 00| (sl L O CH | 8| A
N o\
8 O
) o) @) B GO B o)
@ -asT (® -ast*
3ABAAHHS 3ABIAHHS 3ABAAHHS 3AB[IAHHA 3AB[IAHHSA 3AB[IAHHS 3ABIIAHHA
(C~FL) | (0OCH) |-(B580) | (833E] E500) | (USEYH]) | (3EEY]
| | | | | | | | | |

BosBpar Ha BbIGop YpOBHSI KOHGMIypaumm |

G—2 g g ik i) °

* - knaBvwamMu A ¥ Npou3BOaUTCS pydHas KamubpoBka, a knaeuwen ¥ - aBTomaTuyeckas kanubposka

5.1.2 NMopsapok KanubpoBKN BXOAOB ANA NOAKMIOYEHUS AaTYUKOB C BbIXOAHLIM CUrHaNomMm
NOCTOSAAHHOrO TOKa

1. B meHo KoHurypaummn yctaHoBUTb BbibpaHHbIn Tun gatdvka (AIN1.00), HVKHUA 1M BEpxHWUIA npegen
pasmaxa wkanbl (AIN1.01 n AIN1.02) n nonoxeHue peummansHoro pasgenutens (AIN1.03). MNogknountb K
aHanorosomy Bxogy Al peryngtopa MWK-121H 06pasyoBbifi MCTOYHMK MOCTOSIHHOIO TOKA COrMMacHO CXEMbl
NOAKINI0YEHNS NpeAcTaBneHHor Ha puc. b.2. BeibpaTb ypoBeHb kKanmbpoBkn nepBoro aHanorosoro Bxoda CLI.

2. Pexxum KOHMporist 8X00HO20 cueHara 05151 KanubposKu HadalbHO20 3Ha4YeHUsT WKarbl U3MePeHUs.
BeiGop ocyliecTBnsieTca Haxatuem knasuwm [¢] ¢ vHaukaumen IL Ha aucnnee MAPAMETP. 3apaTb
3HayeHue BxogHoro curiana 0 MA (unu 4 mA), B 3aBMCUMOCTU OT TUMa CUrHarna, u MPOKOHTPONMPOBaTh Ha aucnrnee

3ABOAHHA curHam AL, koTopbin GyoeT cOOTBETCTBOBATL HMDKHEMY Mpeneny (AIL ). Ecnn 3HayeHne BXOAHOro

curHana HaxoguTca B guanasoHe ot -005.0% po +025.0%, 1o Haxatmem knasvwn [A] nepentn B pexum
KanmbpoBku HWxHero npugena wkansl CL. Ecnv 3HavyeHne aHanoroBoro BxoAa BbIXOAWT 3a yKa3aHHbIN AManasoH,
TO KanubpoBKa He MOXeT ObITb MpoBeAeHa M Mpu NonbiTke ee npoBeaeHus Ha gucnnee 3ABOAHHA nossutca
coobueHue Err.C. B atom cnyyae criegyeT NnpoBepUTb NOAKMHOYEHMS BXOOAHOIO CUrHana, yCTaHOBKU NEpPeMbIYEK Ha
nnarte perynsitopa, a Takke Tin BblbpaHHoro gatymnka B nyHkte AIN1.00 1 elle pa3 NpoOKOHTPONUPOBaTL BXOLHOM
curHan.

3. Pexum KanubposKu Ha4arbHO20 3Ha4YeHUs WKasbl U3MEePeHUs.
Beibop ocyiecTBnseTca Haxatmem knasuwu [A] ¢ nHavkaumen CL Ha gucnnee NAPAMETP. Bo3mOXHbl
[Ba BapvaHTa KanubpoBku:
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- pyyHas KkanubpoBKa ocyllecTBnseTcs Haxatmem knasuw [A] wnu [V] KOHTpONuUpys 3HayeHust
namepsieMon nepemeHHon Ha gucnnee NAPAMETP

- asmomamuyeckasi ocywecmensiemcs Haxatuem knasuwn [¥]. MooyepenHoe MuraHve UHOMKATOPOB
“‘MIN"-“MAX” cBmgeTenbCTBYeT O Nepexode B PEeXUM aBTOMATUYECKOW KanmBpPOBKM, KOTOPYID MOXHO OTMEHWUTb
NOBTOPHLIM HaxkaTuem knasuwy [¥] unu BeinonHUTL HaxaTtueM knaeuwm [¢], o uem GyaeT cBUOETENbLCTBOBATbL
yCTaHOBMBLLIEECA HavarnbHoe 3HaueHue U npekpatutca muradne “MIN™-“MAX’. Mpu atom B napametpe Al

(pervcTtp 197) 3admkcupyeTcs 3HaYeHne HkHero npegena curHana ALIM.

4. Pexum KOHmMpOIsi cugHana Orsi KanubpoeKUu KOHEYHO20 3Ha4YeHUs WKarbl U3MEePEHUS.

BbiGop ocywecTensietcs knasuwen [¢] ¢ uHaukaumen IH Ha gucnnee NMAPAMETP. 3apaTh 3HaueHue
BxogHoro curHana 5 mA (unm 20 MA) B 3aBMCUMMOCTM OT TuMa CuUrHana WM MNPOKOHTPOAMPOBATbL Ha Aucnnee
3ABOAHHA curHan AU, koTopbin OyneT COOTBETCTBOBAaTb BEPXHEMY npedeny (AIH). Ecnm aTto 3HayeHue

Haxogutcs B amanasoHe oT 090.0% po +110.0%, To Haxatvem knaBuwn [A] nepewrTn B peXvM Kannbposku
KOHeYHoro 3HayeHus wkansl CH. Ecnu 3HaveHve aHanoroBoro Bxoda BbIXOAWT 3a yKasaHHbIW, OManasoH, TO
KannbpoBka He MOXeT OUTb MpoBedeHa W Npu MOMNbiITKe ee npoBedeHus Ha gucnnee SABOAHHA nosiutcs
coobueHve Err.C. B atom cnyyae crieqyeT npoBepuTb NOAKMOYEHUS BXOLHOMO CUrHasa, Ha nnate perynsitopa, a
Takke Tvn BblbpaHHoro Aatymka B nyHkTe AIN1.00 v elle pas NpoKOHTpoNMpoBaThk BXOAHOW curHan B nyHkTe IH.

5. Pexum KaJ'ILI6p06KU KOHe4YHOc0 3Ha4YeHus WkKalsibl USMepeHuUs.
KaJ'IVI6POBKa NPOM3BOAMNTCHA aHarnormyHo n.3., ¢ YCTaHOBMBLUMMCA KOHEYHbIM 38Ha4YeHneM. Mpn atom B

napameTpe AIH (pernctp 199) dhukcunpyeTcs 3HaueHne BepxHero npeaesia curdana ALM.

6. Pexxum KOHmMposisi napamMempos KaiubposKu.

Beibop ocyulectBnseTcs knasuwen [A] ¢ nHAMKaumen cooTBETCTBEHHOL — KOHTpONb HWXHEro npepena
curHana ALM, H — koHTponb BepxHero npepena curHana AL, [Npn aToOM KOHTponvpyembie napameTpbl
KanmbpoBKM AOMKHbI HAXOAUTCS B AManas3oHe ykazaHHOM B Tabfuue 5.2 ans gaHHoro Tuna gaTyuka.

7. Haxatvem knaeuwm [U] BepHyTca B MeHIO KOHUIypauun perynstopa U Npou3BECTV 3anucb
napameTpoB kannbposku (cMm. pasgen 4.7.5), B NpOTUBHOM Criydae BBeAeHHas MHdopmauns He ByaeT coxpaHeHa
NpuW OTKIMIOYEHUN NUTaHWSA perynaTopa.

8. AHanorn4Ho npousseanTe kannbpoBKy aHanoroBoro Bxofa Al2 .

Heo6xo0uMo nOMHUMBL, 4TO MOCHAE NPOBEAEHUSI KanMbpoBKM HeoBGXOOMMO MNPOM3BECTM 3amnuchb
napameTpoB B SHEProHE3aBUCHMYIO NamsiTb, B NPOTUBHOM, CIly4Yae BBeAeHHasi MHopMauust He ByaeT coxpaHeHa
NpY OTKMHOYEHUMN NUTAHUS perynaropa.

3AMEYAHUS 10 OMNEPALUUAM KAJIMBPOBKN

B npouecce py4How kanubpoBku He TpebyeTcs TouyHoro paBeHcTBa curHanoB 0% u 100% puanasoHa.
Hanpumep, MOXHO NpoBoAWTb KamauOpoBKy. AN eurHanoB 2% u 98% pauanasoHa. BaxHo nuwb 1O, 4T06LI MO
UMPOBOMY MHAMKATOPY YCTAHOBUTH 3HAaYEHUE, MaKkcuMarnbHO OGNM3Koe K yCTaHOBMEHHOMY 3HAYEHWIO BXOLHOro
curHana.

[nsi noBbILWEHNSA TOYHOCTU W3MEPEHUSI BXOOHbLIX aHaroroBblX CUrHaNoOB [OMNycKaeTcsi KannbpoBKy
npou3BoAnTb ANA BCeW Lenn npeobpasoBaHusi curHana ¢ y4eTom BTOpUYHbIX Npeobpa3oBaTteneri curHanos.

Hanpumep, ans BxoAHoW Juenu: damyuk — npeobpa3osamens — peaynsmop MUWK-121H ucToyHuK
06pasuoBoOro curHana noAkNioyaeTca BMeCcTo AaTyuka, a onepaums kanMbpoBKM BXOOHOrO CUrHana npovu3BoauTCs
Ha perynatope MUK-121H.

5.1.3 [llopapok' KanubpoBKM BXOAOB AnA NOAKMIOYEHUs AaTYUKOB TepMOMETpPOB
CONpOTUBNEHUSA

lMNopsidok kanubposku 8xo0008 Ot NOOKIYeHUsT damyuko8 mepmMomempoes corpomueaneHusi TCM 50M:

1. B napameTtpax koHdwurypaumm, AIN1 ycTtaHOBUTB:
FpagvpoBoyHasi xapakTepucTka aHanorooro sxoga Al1 AIN1.00 = 0003

2. Topgkniountb MarasuH conpotusneHnn MCP-63 (unu aHanorvyHbli perynsatop C aHarnoruyHbiMu
xapaktepucTtmkamun) k Bxogy Al1 BMecTo nogkmnovaemMoro gatyvka TepmornpeobpasoBaTtensi COnpoTUBNEHUS
COrnacHO cxemMe BHELUHUX coeanHeHul (cM. npunoxeHune b.1).

3. Ha marasviHe cOnpoOTVBREHWI YCTAHOBWUTL 3HAYEHWE COMPOTUBIIEHUSI A4Sl BbIOpaHHOro Tumna gatyuka
39,22 Om, cooTBeTCTBYIOLLEE HAaYarnbHOMY 3HadeHuo. Haxats knasuwy [¢]. Cm. Tabnvuy 5.1.

4. B pexume koHurypaummn yctaHoBmTe napameTp CL " Kanubposka HayanbHOro 3HaueHus Lwikarnbl u3aMepeHus
". Haxumas knasuwmn [A] vnu [V] ycTaHoBWTE Ha Auchnee 3HavyeHue, COOTBETCTBYIOLLEE 3HAYEHUIO HUDKHErO
npenena Lwkanbl npu kanubposke "-50,0°C". Haxmute knasuwy [¢].
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5. Bblbpatb napameTp CH " Kanubposka KOHEYHOrO 3HaYEHMS LWKasbl u3mepeHus .

6. Ha marasumHe conpoTMBMNEHWIA YCTAHOBUTE KOHEYHOE 3HAYeHWEe COMPOTUBIEHMS Npu kanubposke Ans
BblGpaHHOro Tuna gatuuka 92,77 Om.

7. Haxumasn knasuwm [A] wnu [V] ycTaHoBUTE Ha aucnnee 3HayeHue, COOTBETCTBYHOLLEE KOHEYHOMY
3HaYeHWo LWKanbl Npu kanudposke "200,0°C". Haxmute knasuwwy [¢].

8. Pexxum KoHmMpossi napamempos KaraubposKu.

Bbibop ocyuiectBnseTca knasuwen [A] ¢ MHOMKAUWEA COOTBETCTBEHHO L — KOHTPONb HWXKHErO npegena
curHana ALM, H — koHTponb BepxHero npegena curHana ALM. TNpu 3TOM KOHTpoRMpyemble napameTpbl
KanmbpoBKU AOMKHbI HAXOAUTLCA B AMana3oHe yka3aHHOM B Tabnuue 5.2 ong gaHHOro Tvna garyuka.

5.1.4 KanubpoBka aHanoroBoro Bxoga Ansi TepMo3syieKTpU4eCcKux npeodpasoBarenen

[Ons Tepmonap npu kanuGpoBKe ycTaHOBWUTb Tun Tepmonapkl. K knemmam kanvbpupyemMoro aHanoroBoro
BX0fa NOAKMoYNTL kKanubpaTop HamnpskeHusl, Hanpumep anddepeHumanbHbIi BofbTMETP,B1-12,unn aHanornyHbIi
perynaTop ¢ aHanorMyHbIMU xapaktepuctukamu. [lanee kanubpoBaTb aHaNOroBoW BXo[ aHalorMyHo TepMOMETpam
COMPOTMBIIEHUs!, YCTaHaBNMBasi HavamnbHble W KOHEYHble 3HAYEHWUS HaMpPsPKEHWN, KOTOpblE COOTBETCTBYIOT
HayarbHOMY U KOHEYHOMY 3HAYEHMIO LKarbl BbIGpaHHOM TepMonapbl (cM. Tabnuuy 5.3).

5.1.5 Tabnuua AgmMana3soHOB MMHUMANbHbLIX U MaKCMManbHbLIX 3Ha4YeHMM aHanoroBoro
curHana B koge AL

Tabnuua 5.2 — [Juana3oHbl MUHUMAIIbHBIX U MaKkcuMarbHbIX 3Ha4YeHUl aHano20802o0 cueHana e kooe AL

Kon Tvn paTtymnka 3Ha4yeHus BxogHoro curiana ALIM (oTo6paxaloTcsi Ha ypoBHe KanvMbpoBKu
Bxopaa ananoroBoro Bxoaa CLI1(CLI2) wnapameTtpax AIN1.09(AIN2.09) n
AIN1.10(AIN2.10))
MuHuManbHOe MakcumanbHoe

ot 0 MA o 5 MA 1.400 — 2.400 14.50 — 21.00
= .07 0 MA 1o 20 MA 1.400 — 2.400 14.50 — 21.00
€ | ot 4 MA go 20 MA 4.000,=5.000 14.50 — 21.00
0001 s | oT0Bao10B 1.400 —2.400 14.50 — 21.00
S [or0Bpgo28B 1.400 - 2.400 14.50 — 21.00
= [or OMB g0 75 vB 1.400 = 2,400 18.30 — 21.00
ot OmMB go 200 mB 1.400 —2.400 13.00 — 14.50
ot 0 MA o 5 WA 1.400 — 2.400 14.50 — 21.00
& | oT 0 MA go 20 MA 1:400 — 2.400 14.50 — 21.00
i oT 4 MA 1o 20 A 4.000— 5.000 14.50 — 21.00
0002 5 |.or0B no10B 1.400= 2.400 14.50 — 21.00
g |or0Bpo2B 1.400 — 2.400 14.50 — 21.00
E ot OmB no 75 MB 1.400 — 2.400 18.30 — 21.00
ot OMB go 200 mB 1.400 — 2.400 13.00 — 14.50
0003 TCM 50M 1.500 — 2.500 4.800 — 6.000
0004 TCM 100M 3.900 - 4.900 10.40 - 11.60
0005 TCM I'p.23 1.700 — 2.700 4.800 — 5.900
TChn50M 1.600 — 2.600 9.200 — 10.50
0006 Pt50, a = 0,00390 1.600 — 2.600 9.200 — 10.50
Pt50, a =,0,00392 1.600 — 2.600 9.200 — 10.50
TCI 10001 4.000 — 5.000 19.30 - 20.70
0007 Pt1004a = 0,00390 4.000 — 5.000 19.30 — 20.70
Pt100, a = 0,00392 4.200 — 5.200 19.30 — 20.70
0008 TCM.[p.21 1.400 — 2.400 8.400 — 9.700
R on0 MA 1o 5 MA 1.400 — 2.400 14.50 — 21.00
g ot 0. mA 0020 MA 1.400 — 2.400 14.50 — 21.00
§ oT 4 MA o 20 A 4.000 — 5.000 14.50 — 21.00
0009 § ot 0B 1o10B 1.400 — 2.400 14.50 — 21.00
§ oT0Bpo2B 1.400 — 2.400 14.50 — 21.00
< o1/0mB no 75 mB 1.400 — 2.400 18.30 — 21.00
= or OmB go 200 mB 1.400 — 2.400 13.00 — 14.50
0011 TXKK (J) 1.400 — 2.400 15.90 - 17.90
0012 TXK (L) 1.400 — 2.400 16.40 — 17.90
0013 TXKH (E) 1.400 — 2.400 16.20 — 17.90
0014 TXA (K) 1.400 — 2.400 13.20 - 14.60
0015 TMNr10 (S) 1.400 — 2.400 5.200 — 6.400
0016 TNP (B) 1.400 — 2.400 4.500 — 5.700
0017 TBP (A-1) 1.400 — 2.400 9.100 — 10.30
[aTtymk TepmMokomneHcaumm 0-0.100 0.500 — 1.000
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5.1.6 Tunbl AaTYMKOB M peKoOMeHAyeMble npeaesnbl KAaNMGpPoBKU

Tabnuya 5.3 - Tunbl damyukos u pekomeHOyembie npedersnbl Kanubposku

LIZANTAN.COM

Koa MpeaenbHble 3Ha4YeHUst
Bxopaa Twn paTyuka, IpapmpoBoOYHasn MpeaenbHble MHAMUUPYEMbIE BXOAHOro curHana npm
AnanasoH BXO4HOro XapakTepucTuka 3Ha4YeHUs npu Kanubposke kanubposke npn6opa
MNapa- curHana n HCX perynsitopa Hauan. KoHeuyHoe
meTp 3HauyeHue 3HayeHue
O1 0 MA oo 5 MA 0 mA 5 MA
OT1 0 MA oo 20 MA 0 mA 20 MA
Ot 4 MA go 20 MA Ot 0,0 % go 100,0 % 4 vA 20 MA
0001 | OT0B o 10B TvHeiinas WY B YCTAHOBIIEHHbIX TEXHUYECKMX 0B 10B
Or0Bpmo2B eavHuuax® 0B 2B
Ot OmMB no 75mMB 0 mB 75 mB
Ot OmMB go 200mB 0 mB 200 mB
Ot 0 MA go 5 MA KsappaTnuas 0.mA 5mMA
Ot 0 MA go 20 MA 0 MA 20 vA
Ot 4 MA go 20 MA Ot 0,0 % ao 100,0 % 4 MA 20 mA
0002 | OT0B o 10B (Bxon KanM6deT0ﬂ WY B YCTAHOBIEHHbIX TEXHNYECKMX 0B 10B
KaK JIMHENHbIN, 3aTem *
Or0Baoo2B eanHuuax 0B 2B
Ot OMB 10 75MB ycTanasnvBaeTca 0 mB 75 MB
Ot OMB 0 200MB KBaApaTuiHas Wkana) 0 vB 200 MB
0003 | TCM 50M, W100=1,428 Ot muHyc 50,0 °C goemmntoc 200,0.°C 39,225 om 92,775 om
0004 | TCM 100M, W40=1,428 Ot muHyc 50,0 °C'go nntoc 200,0°C | 78,450 om 185,550 om
0005 | TCM p.23 Ot muHyc 50,0 °C go nntoc 200,0 °C | 41,710 om 98,160 om
TCcn 500, W10=1,391 Ot muHyc 50,0 °C go nntoc 650,0 °C | 40,000 om 166,615 om
0006 | Pt Pt50, a = 0,00390 Ot muHyc 50,0 °C ge nntoc 650,0 °C | 40,025 om 166,320 om
Pt Pt50, a = 0,00392 Ot muHyc 50,0 °C go nire 650,0 °C 39,975 om 166,910 om
TCn 10001, W100=1,391 Ot muHyc 50,0 °C go nntoc 650,0 °C | 80,000 om 333,230 om
0007 | Pt Pt100, a = 0,00390 Ot muHye 50,0 °C go natoc 650,0 °C 80,050 om 332,640 om
Pt Pt100, a = 0,00392 Ot muHyc 50,0:°C go nntoc 650,0°C | 79,950 om 333,820 om
0008 | TChN p.21, Wy0o=1,391 Oz1.muHyc 50,0 °C go nntoc 650,0 °C 36,800 om 153,300 om
Ot 0 MA oo 5 MA JlnHeapusoBaHHas 0 MA 5 MA
Ot 0 A go 20 MA (Bxopg kanubpyeTtcs 0 MA 20 mA
Ot 4 MA go 20 MA KaK NMMHEeNHbIN, 3aTeM O1.0,0 % go 100,0 % 4 vA 20 mA
0009 | OT0B o0 10B yCcTaHaBnmBaeTcs WiAW.B YCTAHOBMNEHHbLIX TEXHNYECKMX 0B 10B
Or0Bmo2B nuHeapu3oBaHHas eanHuuax 0B 2B
O1 0 M™MB no 75 mB WwKana, cM. pasgen 0mB 75 vB
Ot 0 MB no 200 mB 5.3) 0 mB 200 mB
JInHeapusoBaHHas
Bxopn kanubpyeTesi kak
NVHEVHbIN, 3aTem
0010 | Tepmonapa yCTaHaBAMBaETCS OnanasoH TepMonapsbl
nMHeapu3oBaHHas
LKana, cM. pasgen
5.3)
0011 | Tepmonapa TXK (J) TXK (J) Ot 0°C go nioc 1100°C OmMB | 63,792 mB
0012 | Tepmonapa TXK (L) TXK (L) Ot 0°C go nntoc 800°C OmB | 66,442 mB
0013 | Tepmonapa TXKH (E) TXKH (E) Ot 0°C go nntoc 850°C OmB | 64,922 mB
0014 | Tepmonapa TXA (K) TXA (K) Ot 0°C go nntoc 1300°C OmB | 52,410 mB
0015 | Tepmonapa TrM10 (S) TNMA10 (S) Ot 0°C go nnoc 1600°C 0wmB 16,777 mB
0016 | Tepmonapa TIP (B) THAP (B) Ot 0°C go nnoc 1800°C 0 mB 13,591 mB
0017 | Tepmonapa TBR (A-1) TBP.(A-1) Ot 0°C go nnoc 2500°C 0 mB 33,647 mB

5.1.7 KoppeKkuus nokasaHMi gaTuymMka TepMOKOMMeHcauum

Jatunk TepmoKkoMMeHcaLmmn (BXOA4 TeMMNepaTypHOM KOMMEHCaAUUmM XONO4HOro cnas Tepmonap) YCTaHOBIEH
Ha Kopnyce perynsitopa.

C nmomouwbio /mapamveTrpa SYS.06 npou3BoaMTCA KOPpPEKUMs 3HavyeHus Temnepatypbl  Aartyvka
TepmokomMmneHcauun. B naHHom MeHo umdposon gucnnen 3ABOAHHA nokasbiBaeT 3HayeHue TemnepaTyphl,
nonyyYeHHoe OT AaTyuka TEPMOKOMMNEHCaUNW, TO eCTb TeMnepaTypy cpeabl, B KOTOPOW HAaXO4MTCS BO3Me KNEMM Ha
kopnyce perynatopa. [Mpu Heob6xoAMMOCTM, OTKOPPEKTMPOBaTb 3HAYeHMsI [aTyvka TepMOKOMMNeHcauun B
napameTpe SYS.06 C NOMOLLLIO KNaBuL nporpaMmMmnpoBaHns A V.

Hanpumep, ecnu peanbHas TemnepaTtypa cpefbl, B KOTOpon Haxoantcs gatuuk 28,5°C, a B nyHkTe SYS.06
nokasoiBaet 28,8°C, T0 Heob6xoamMmo knasuwen [ V] ymeHblNTL 3HavYeHne Ha aucnnee 3ABOAHHA ¢ 28,8 no 28,5.
Haxatb knasuwy noateepxaeHus [¢] n coxpaHuTb M3MEHEHWA B COOTBETCTBYIOLLEM MyHKTE MEHI0 (CM. pasaen
4.7.5).
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5.2 KannbpoBka aHanorosoro Bbixoga

Mepen Hayanom kanMBpPOBKM aHanoroBoro Bbixoda HeobxoOMMO NPMBECTVM B COOTBETCTBME MONOXEHUE
nepemblYkn Ha MoAgyrne aHanoroBoro Bbixoda (YCTAHOBMEHHOM BHYTPW perynatopa). TuMbl BbIXOAHLIX CUrHanoB 1
nonoXeHne nepemblykn npusedeHsl B Tabnuue 4.3.

YpoBeHb kannbpoBKKM aHanoroBoro Bbixoda umeeT Tpu napameTtpa. Mapametp CALO.00 ucnonb3syetcs
ONS vHOMKauMmn aHanorosoro Bbixoga B %. Ecnu perynsatop MUK-121H Haxogutcs B py4yHOM pexume, TO B 3TOM
NyHKTE MOXHa Takke NPON3BOANTb N3MEHEHWST COCTOSIHWUSA aHanorosoro Boixoga AO.

MyHktel CALO.01 n CALO.02 wucnonb3syloTcs Ans KanubpoBKM HayanbHOro W KOHEYHOro 3HayeHus
aHanorosoro BbixoAa. [opsAoK kanMbpoBKy CrieayoLwuiA:

1. TMopknounte Kk ananorosomy Bbixogy AO perynatopa MWK-121H 06pasuoBbii, nsMepuTenbHbIn
perynatop - MunnnamnepmMeTp NOCTOSIHHOIO TOKa.

2. B pexume koHdurypauum yctaHoBuTe napametp CALO.01 "KanubpoBka HayanbHOro 3HayeHus
aHanorosoro Bbixoga AO".

3. Haxumaa knasuwmn [A] vnn [V] ycTaHOBUTE BENUYMHY BLIXOAHOIO CUrHana rno munnuamnepmeTpy
paBHyto 0 MA (nnn 4 mA), cooTBeTcTByoLWYO 0% AnanasoHa, B 3aBUCUMOCTU OT Tuna curHana.

4. Haxatb knaeuwy [¢].
5. YctaHoButb napametp CALO.02 "KanmbpoBka KOHEYHOrO 3Ha4YeHWsi aHanoroeoro Beixoga AO"

6. Haxumaa knasuwmn [A] wnun [V] ycTaHOBUTE BENUYUMHY BBIXOAHOrO/CMrHana no munnauamnepmeTpy
paBHyto 5 MA (1nu 20 mA), cooTeTcTByOWYO 100% AnanasoHa, B 3aBUCUMOCTM OT Tvna curHana.

7. Haxatb knaeuwy [¢'].

8. ABTOMaTtu4ecku yctaHoButca napametp CALO:02"TecmaHanorosoro Beixoga AO".

9. Haxmute knaeuwy [¢'].

Heob6xodumMo noMHumb, 4TO nocrie nNPOBEAEHNs: KarMbpoBKM HeobXxo4MMO MNPOM3BECTM 3anucCb

napameTpoB B 3HEpProHe3aBuWCMMYO namsTb (CM. pasgen 4.4), B NpOTVBHOM cryyae BBeAeHHas nHdopmaums He
OyneT coxpaHeHa npuv OTKIIOYEHUN NUTaHWA perynaropa.
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6 TexHn4yeckoe obcnyxuBaHue

6.1 O6wme ykasaHuA
TexHUYecKoe 06CnyKUBaHMe 3aKIYaeTcsl B NpoBeAeHUN paboT Nno KOHTPOO0 TEXHUYECKOrO COCTOSIHUS U
nocriefylowemMy YCTpaHeHU0 HedOoCTaTKOB, BbISIBIIEHHbIX B MPOLECCe  KOHTPOnNs;  NpodUnakTMieckomy
obcnyXmBaHuio, BbINOSTHSIEMOMY C YCTAHOBMEHHOW NEPUOANYHOCTBIO, ANUTENBHOCTHIO U B ONPeaeneHHOM NOPSIAKe;
YCTPaHEHWI0O OTKa30B, BbIMOMHEHUE KOTOPbIX BO3MOXHO CUMaMy MepcoHana, BbIMOMHSAIOWEro TexHUYeckoe
o6GcnyxuBaHuve.

6.2 Mepbl 6e3onacHocTH
I'IpeHere)KeHMe MepamMum nNpeaoCcTopoXXHOCTU U NpaBuUilaMu aKcnnyaTauum MoOXeT CTaTb ﬂpVI"IVIHOVI
TPaBMUPOBaHUA NepcoHana unu noBpexapneHnsa 060py.q0BaHVIF|!
ﬂnil obecneyeHusi 6e3onacHOro McCMNosib3oBaHus 060pyAOBaHMH HEeYKOCHUTEeJNIbHO BbINONHANTE
yKa3aHusi AaHHOW rnasbl!

6.2.1 Bugom onacHoctu npu pabote ¢ MUK-121H ecTb nopaxatolliee OENCTBUE INEKTPUYECKOrO TOKa.
MICTOYHMKOM OMAaCcHOCTM eCTb TOKOBEAYLUME YaCTH, KOTOPbIE HAXOAATCS NOA4 HanpsXXeHneMm.

6.2.2 K oakcnnyataumu perynsTopa [JonyckalTcs nvua, uMerollme paspelleHne ans paboTel B
anekTpoycTaHoBKax HanpshkeHnem go 1000 B 1 n3yumBLuMe pykoBOACTBO MO 3KCASlyaTauum 8 NofiHoOM obbeme.

6.2.3 Okcnnyatauus perynsatopa paspellaeTcs Npu Hanuynvm_MHETPYKUUK, A0 TexHuke 6esonacHocTu,
YTBEPXOEHHOW MpeanpusTuem-noTpedbutenem B YCTaHOBNEHHOM AMOpsSAKe W yuuTbiBawowen cneumduky
NPUMEHEHNSA perynaTopa Ha KOHKpeTHoOM obbekte. [pu MOHTaxe, Hanagke W aKkcnnyataumm Heobxoammo
pykosogcteoBaTbca JHAOIN 0.00-1.21 pasgen 2, 4.

6.2.4 Bce MOHTaxHble W npodunakTuyeckme paboTbl AOSPKHbI MNPOBOAUTLCA MPU  OTKIHOYEHHOM
ANEKTPONUTaHUN.

6.2.5 lMpn pasbopke perynsaTopa Ans yCTpaHEHWs HEUMCMNpPaBHOCTEN NPUOOpP AOMKEH ObiTb OTKMHOYEH OT
CeTUN SNEeKTPONUTaHUs.

7 XpaHeHune u TpaHCnopTUpoBaHue

7.1 YcnoBua xpaHeHus1 perynsatopa

7.1.1 Cpok xpaHeHus B NoTpebuTenbckon Tape - He bonblle 1 roga.

7.1.2 Perynatop [OIMKEH XPaHUTbCS, B CYXOM W BEHTUNMPYEMOM MOMELLEHMM Mpu TemnepaType
okpyxatowiero Bosgyxa oT MuHyc 40 °C pgosfmmioc 70°°C un oTHocuTenbHon BnaxHocTn oT 30 go 80 % (6e3
KoHAeHcauuu Bnaru). [JaHHble TpeboBaHMA BASIOTCS PEKOMEHOYEMbIMU.

7.1.3 Bo3gyx B nomeLleHUn He/AOMKeH, coaepXaTb MNbiNMM M MPUMECUM arpeccuBHbIX NMapoB M ras3os,
BbI3bIBaIOLLMX KOPPO3WIO (B YACTHOCTM: ra3oB, COAEPXKALUNX CEPHUCTbLIE COEAMHEHUS UM aMMUaK).

7.1.4 B npouecce XpaHEHUs WAW_3KCMiyaTauuum He KnaauTe Tskenble npeameTsl Ha npubop v He
noaBepraiTe €ro HWKakoMy MexaHW4ecKOMY»BO3[AENCTBUIO, TaK Kak YCTPOWCTBO MOXeT AedopmupoBaTbCcs U
noBpeauTbCS.

7.2 YcnoBuA TpaHCNOPTUPOBAHUA perynsatopa

7.2.1 TpaHcnopTupoBaHue perynstopa B ynakoBke NpeAnpusTUS-U3roTOBUTENS OCYLLECTBRSETCS BCEMU
BMAAMU TPaAHCMOPTa B KPbITbIX TPAHCAOPTHBIX CpeacTBax. TpaHCnopTMpOBaHMe camoneTaMmy AOIMKHO BbIMOMHATHCA
TONBKO B OTaNNMBaeMbIX repMeTU3VPOBaHHbIX OTCEKaXx.

7.2.2 Perynatop OOMKEH TpaHCMOpTMPOBATLCA B KIIMMATUYECKMX YCIOBUSIX, KOTOPble COOTBETCTBYHOT
ycnosusm xpaHenus 5/cornacHo TOCT 15150, Ho npu gaBnexHuun He Huxe 35,6 klMa n TemnepaType He HXKE MUHYC
40 °C unu B ycnoBusix 3 npu MOpCKUx nepeBo3kax.

7.2.3 Bo Bpems norpyso-pasrpy3ouHbix paboT n TpaHCNOPTMPOBaHWM 3anakoBaHHbIN Npubop He OOoMmKeH
nogBepratbCs pE3kMM ydapam/ /M BnusiHAIO aTMocdepHbix ocagkoB. Cnocob pasmelleHus Ha TPaHCMOPTHOM
CpeacTBe JOSMKEH CKRoYaTh fepemelleHre perynaropa.

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

8 rapaHTMM n3rotoBuTens

8.1 MNpounsBoauTenb rapaHTMpyeT COOTBETCTBUE perynatopa TexHudeckum ycrosusm TY Y 33.2-13647695-
003:2006. MNpu He cobniogeHnn notpebutenem TpebGoBaHUA YCNOBUIA TPAHCMOPTUPOBAHUSI, XPaHEHUS, MOHTaXa,
Hanagky u aKcnnyatauum, ykasaHHbIX B HACTOSILLEM PYKOBOACTBE, NOTpebuTens NUILaeTcs Npaea Ha rapaHTui.

8.2 lapaHTUMHBLIA CPOK 3KCMnyaTaumm - 5 net co AHA OTIpy3ku perynstopa. [apaHTUiHBLIA CPOK
KCnnyaTauun perynsatopoB, KOTOPble MOCTaBMATCA Ha 3KCMOpT - 18 mMecsueB CO AHSA NpocrnenoBaHus UX Yepes
rocyaapCTBEHHYIO rpaHvLy YKpauvHbl.

8.3 Mo OoroBopeHHOCTM ¢ NoTpebutenemMm npeanpuaTUe-u3roToBUTENb OCYLLIECTBISAET NocrerapaHTUiiHoe
TexHn4yeckoe o6CNyXMBaHUE, TEXHUYECKYH) MNOAAEPXKKY W TEXHUYECKME KOHCyNnbTauuu No BCEM BuAaM CBOEW
NpoAyKLMN.
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NMPUNOXXEHUA
NMpunoxeHune A - NlabapuTHble U NpUcoeaUHUTENbHbIE
pa3mepbl
Pa3mepbi uHOukamopoe (ducnsiees): TMTAPAMETP 3ABLAHHS, BUXIO
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PucyHok A.2 - [abapumHble pasmepb!
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NMpunoxeHune b - NogkntoyeHne perynatopa. Cxema
BHeLWHNX coeanHEeHUun

Awxanorosbie Bxoasl Al1, Al2

TCM/TCN

Tepwmonapa AHanoroBbIit

Tok
Hanpsixexue

X6
(AR RRRRERRRAN]

NAPAMETP
O ALM1 O1s

O ALM2 O2am

MIK-121H

3ABOAHHA BMX1a

Gap( B

A MIKPOA

PEPRERERERPPPRERE P
abuabuabalaalualualaglualaQalualind, euen, " Flasls
2 EBH!LH!;E& b
?81 faovu ?&faavﬂ =21V, 30mA !_Y_J W_J H_J H_J MutaHue ~220V
DvckpeTHble Bxoab! MuTaHne patunkos Dozl:lwcxpembleosouionbl , = B o :
DI1..2 (ananor..umcxp,! DO1..4 (X3| X4
EPEPEE
alualualuluglugls L.
- . . =24V
N e Mutanve =24V
{ DO4
PucyHok b.1 — Cxema sHewHux coeduHeHul K peaynsmopy MUK-121H
lMpumeyaHus

1. Hewucnofibayemble KNeMMbl COEANHUTENBHBIX PAa3beMOB PErynsiTopa He NOAKIYaTh,
2. HasHa4eHve nepeMbiYEK AN HACTPOWKU aHaNoroBoro Beixoga cM. Tabnvuy b.1

Mpunoxexne B MoaknioyeHne aHaNoOroBbIX 4aTYNKOB C NaCCUBHbLIMU
BbiXo4amu

AHanNoroebIn A4aTumK ¢
= NacCHEHbLIM BbIXOA0M

a) noAKn4YeHne nacCMBHOrNro aHanoroBoro gat4ymka
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6) noAkrn4vyeHne naccuBHOro JUCKPETHOro Aatymka

PucyHok b.2 - [ModknroyeHue K peaynsmopy MUK-121H aHanozoebix damyukos ¢ nacc

lMpumeyaHue. MNonoXxeHns NepemMbIvek AN HaCTPOWKN aHaNoroBbIX BXOAO
B MNK-121H BCTpoOEH 0AMH UCTOYHUK NOCTOSTHHOrO TOKa AN NUTaHUS
JaTuuka unu OByX OUCKPETHbIX BXOO0B.

PucyHok b.3 - Tlo0kntodeHue duckpemHbix Hagpy3ok k peaynsmopy MUK-121H

lMpumeyaHusi.

Mpu nogknioyeHun
ONCKPETHBIM TPaH3UCTO
3a Oonblworo TOKa

BHbIX Harpy3ok (pemne, nyckaTenu, KOHTaKTOpbl, COMeHouabl K T.M.) K
M KOHTpornnepa Bo usbexaHue BbIXOAa U3 CTPOS BbIXOAHOMO TpaH3UcTopa u3-

napannenbHO Harpy3ke (oOMOTKe pene) HeobxoAMMO yCTaHaBnUBATb
OAKIMHYEeHUd. BHelwHui Aounoa yCtaHaBnmMBaTb Ha KaXOOM KaHarne, K KOTopomy

roe, R1 peauctop MJT-1-39 OMm-5%);
C1 koHgeHcatop K73-17-630B-0,1-0,5 Mk®-10%;
RH MHOYKTUBHasA Harpys3ka.

PucyHok 5.4 — Cxema nodkmodeHusi UHOykmueHoU Hazpy3ku Orisi MexaHU4ecKozo pere
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MpumeyvaHus.
1. Ha pucyHke B.4 ycnoBHO noKasaHO pacrofioOXEeHUWE W Ha3Ha4YeHWe 3aMblKaloLMX KOHTaKTOB
MexaHunyeckoro pene kaHanos DO1 - DO4.
2. MakcvmMarnbHO J0oNyCTUMOE HanpshKeHNE U MakCUManbHO JOMYCTUMBIN TOK:
- 8o 250B (8A) nepeMeHHOro Toka nNpu pe3ncTUBHOW Harpys3ke;
- 8o 250B (3A) nepemMeHHOro Toka npu MHOYKTUBHOW Harpy3ke (cos@=0,4);
- ot 5 B (10mA) oo 30 B(5A) nocTosiHHOrO TOKa Npy PE3UCTUBHOM Harpyske.

MpunoxeHune b.3 Cxema nogknioyeHus uHrepdenca RS-485

BNUY-485 AnuHa nuHUK ceazn go 1200 M
R2 |a+ RS-485 R1
— |n| \ o
B-|) :
RGND_\J W W
‘I’

K At B A+ B- At B A+ B-
MpeobpazoBarene 01 02 03 3
WHTepQeiicos
RS-232RS-485 MHK-121 MIAK-112 MKHK-51 MME-52H

PucyHok B.5 - OpzaHusayusi uHmepgbelicHoli cesi3u Mexdy KOMAbMEePOM, U peaynsmopamu

lMpumeyaHusi.

1. K ogHomy nopty COM unu USB komnbloTepa MoXeT BbiTb NOAKMIOYEHO A0 32 YyCTPONCTB, BKMOYas
npeobpasoBatens nHtepdericos bIrN-485 (briN-52).

2. Obwas anvHa kabenbHOM NUHMK CBA3M He AOoMKHa npeBbiwats 1200M.

3. B kayecTBe kabenbHOW NUHMKU CBA3M NPeanoYTUTENBEHO NCNOMB30BaTh IKPAaHNPOBaHHYHO BUTYIO Napy.

4. AnvHa oTBeTBNEHUN Lo, 4omkHa ObiTb Kak MOXHO MEHbLLEN.

5. K nHTepdencHbiM Bxoaam, pacrnonoXeHbIM B KpaWHUX, TOYKax COEAMHUTENbHOM NUHUN HeoOXooMMo
NOAKMNIOYNTL ABa TepMUHarnbHbIX peancTtopa conpotusnenuem 120 Om (R1 1 R2). MNoaknioyeHne pesncTtopos K
perynatopam Ne 01 — 30 He TpebyeTtcs. MNoaknoveHve TepMyHanbHbIX pe3nucTopoB B 6Grnoke npeobpasoBaHus
uHtepdgericos brNMN-485 (brNiN-52) cmotpu B PO Ha BINMN-485 (BIA-52).

Pa3sbem-knemma X2 JInHua cBasm
(3kpaHnpoBaHHas BMTas napa)
NpuemonepeaaTimk 67 B
RS-485 |
o ‘] ()68 +A
.2 ()69 1RGND
120 0m  JP3 -
]
GND L \ ___________ .
1000 1 MoakntoyeHwne
— i | TEPMUHAIBHOTO !
L _ besucTopa _ !

RucyHok b.6 - PekomeHOyemasi cxema nodkmo4YeHust uHmepgpelica RS-485
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NMpunoxeHne B - KOMMyHMKaUuMOHHbIe (pyHKLUMN

MpunoxeHue B.1 O6wme cBegeHun

MwukponpoueccopHbin perynatop MUK-121H obecneurBaeT BbINONIHEHNE KOMMYHUKALIMOHHOW (PyHKLMM NO
uHTepgericy RS-485, no3sonstollen KOHTPONMPOBaTh ¥ MOAMMMLMPOBATL €ro NapameTpbl NPY NOMOLLN BHELLHETO
ycTpoicTea (3BM, MMKpONpOLECCOPHOM CUCTEMBI YNPaBIeHUs ).

MHTepdenc npegHasHayeH ANs KOHUIypupoBaHWUS perynatopa, ONS WCMoNb30BaHUS B KayecTBe
yaaneHHoro yctponcTtea npu paboTe B COBpEMEHHbIX CETAX ynpaBneHusa u cbopa nHdopmauuu, (npuema-nepegayn
kKomaHa u gaHHbix), SCADA cuctemax u T.0.

MpoTtokonom ceasn no nHtepdency RS-485 ssngaetca npotokon Modbus pexum RTU\(Remote Terminal
Unit).

Onsi paboTbl HEOO6XOAMMO HACTPOUTb KOMMYHMKALIMOHHbIE XapaKkTepucTukn peryiastopa,MUK-121H takum
o6pasom, 4TOObI OHM coBMaganu C HacTpovikamM OOMeHa [OaHHbIMU [MABHOrO KOMMbHKTEpPA. XapaKTepUCTUKU
ceTteBoro obmeHa HactpamBatoTca Ha YPOBHE SYS koHdwrypauum.

[Mpn obmeHe No MHTEpENCHOMY KaHany CBSA3W, ecrnv NPOMCXOAMT Nepefadva AaHHbLIX OT perynstopa B
ceTb, Ha nepegHen naHenu npubopa muraeT uHamkatop IHT.

MporpammHo focTynHble pernctpbl perynstopa MUK-121H npuBeaeHsl B Tabnvue B.1.
HocTyn k peructpam onepaTusHoro ynpasneHus Ne 0-28 paspelueH NoCTOSAHHO.

JocTyn K perMctpam nporpamMMmupoBaHus 1 koHdurypaumm Ne 28-196-paspeluaeTtca B criyqyae yCTaHOBKM
«1» B peructpe paspeLlueHunsi nporpaMmmmpoBaHms Ne 28, KoTopee BO3MOXXHO OCYLLECTBUTb Kak C NepeaHen naHenm
perynatopa MUK-121H, tak u c IMK.

JocTyn K permctpam nporpaMmmMuMpoBaHus U kKoHdurypauuuNe 197-210 paspeluaetca B criydyae yCTaHOBKM
«2» B perucTpe paspelueHns nporpammmpoBaHuns Ne 28.

KonunyectBo 3anpalunBaemMbiXx permctpoB He-AO/KHO npeBbilwaTe 16. Ecnv B kagpe 3anpoca 3akasaHo
6onee 16 peructpos, perynstop MUK-121H B oTBeTE 0rpaHUYUBaET UX KONNMYECTBO A0 NepBbIX 16-T1 perncTpos.

Mpn nporpammupoBaHmn ¢ [K HEoBxoouMO KOHTPONMPOBaTb AManasoHbl WM3MEHEHWUS 3HayYeHui
napamMmeTpoB, yka3aHHble B Tabnuvue B.1.

Ons obecneyeHus MUHMManbHOLO BPEMeHW peakumm Ha 3anpoc oT [1K, B perynatope cyliectsyeT
napameTtp — SYS.02. «TarM-ayT kagpa 3afpoca B CUCTEMHbIX TakTax perynsatopa 1 takt = 250 mkc». MuHumansHo
BO3MOXHbIE TaM-ayThbl 4518 pas3nuyHbIXCKOpOCTeN criegytoLme:

Tanm-ayrT,
CkopocTs, ‘GHIE Bpems nepeagaun B CVICTeM_HbIX TaKTax
Kagpa 3anpoca, Mcek 1 TaKkT = 250 MKC
(Time out [C.T.])

2400 36,25 145

4800 18,13 73

9600 9,06 37

14400 6,04 25

19200 4,53 19

28800 3,02 13

38400 2,27 10

57600 1,51 7

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

Bpems nepegaum kagpa 3anpoca - naketa u3 8-mm 6anT onpegenseTcsi COOTHOLEHMEM
(roe: oguH nepenaBaemblvi 6anT = 1 ctapt 6ut+ 8 6ut + 1cton 6ut = 10 6UT):

(10 6muT * 8 GanT + 7 6MT)
Tnepepaun = 1000 * , MCeK
V 6uTt/cek

Ecnn HabrniogaTca vacTele cbon npu nepegadve AaHHbIX OT PErynatopa, TO HEOOXOOUMO YBENUYMTb
3Ha4YeHue ero TarMM-ayTa, HO NpU 3TOM YYeCTb, YTO HEOOXOAMMO YBENMUUTL BPEMS MOBTOPHOrO 3anpoca ot IBM,
T.K. BCerga BpemMsi NMOBTOPHOrO 3anpoca AOMKHO ObiTb 6onbLue TaiM-ayTa perynsropa.
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PucyHok B.1 - BpemeHHbie Quazpammbi yripasneHusi nepedayeli u npuemom broka uHmepgpeticos BLIN-485 (Bl1N-52)

Taelayt — 3adepxka Ha aBToMaTuyeckoe nepekntodeHne bBlA-485 (BrA-52) Ha npvem panHbIX. OHa
cocTaBnsieT BpeMsi nepegadv ogHoro 6anTa.

Tdelay2 — BPEMSA peakumny yCTPOMCTBA Ha 3anpoc AaHHbIX.

Taelays — 3aepKKa Ha nepedady nocnegHero 6anta n3 6ydepa B NuHUIO.

Tronwein — MUHUMarnbHOe BpeMs OTBeTa.

MpunoxeHue B.2 Tabnuua nporpaMMHO AOCTYMHbLIX PErMCTPOB perynaTopa

MUK-121H
Tabnuya B.1 — [MpozpammHo docmyriHbie peaucmpsbi peaynamopa MUK-121H.
< g
= ® o o [Popmar YHKT uana3oH N3MeHeHus
g E % ; [AaHHbIX MeHI0 HaumenosaHNQgapametpa (aecATUYHbIE 3HaYeHuUs)
§i§ ¢
PervcTp noeHtugvkaumnmsnenms: 121 01 DEC (3HauyeHue
03 0 INT SYS.04 Mn.6anT - kog (Mogenb) nagenusa 121 DEC, peructpa)
Cr.6anT - Bepcus nporp. obecneyenus 01 DEC 121 01 DEC (no-6antHo)
03 1,2 INT nﬁgﬁgﬁ:g 3HaueHle aHanorosoro Bxoga Al1, Al2 napameTp OT MuHyc 9999 no 9999
03 /06 3 INT SYS.06 Koppekuusi nokazaHui aTinka TeEpMOKOMMIEeHcaLmm
03 /06 4.5 INT Bxogb! DI Pervctp.avckpeTHblx Bxogos DI1 n DI2 0 — oTKMoYeH, 1 — BKIOYEH
03 /06 6-9 INT | Bbixogbl DO | Peructp auckpeTHbix Bbixogos DO1 — DO4 0 — oTkn., 1 — BK.
03/06 10 INT MepenHss | 3HaueHue YMPABISIOLEro BO3AEACTBIS, NOAABAEMOr0 0-99.9
naHenb Ha aHanorosbift Boixog AO perynsitopa
MepenHsas
03 11 INT naHens Pexum, paboTbl perynatopa 0-PY,1-11Y,2-KYV.
03/06 | 12,13 | INT ”ﬁgﬁg;:" Baparnas Touka (slave/master) OT MuHyc 9999 o 9999
03/06 14 INT PaccornacosaHnue mexay BxogHbiM napameTpom PV n
3aaHvem perynstopa SP
03/06 15 INT [lonoxeHne mexaHuama. 1) BHyTpeHHss nepemeHHas Ot 0000 go 0999
cnexeHus 3a Bbixogom 6e3 OC. 2) Bxog Al2 ¢ OC.
03/06 | 16,17 INT E:ng KoadhdpuumeHT ycunerus(slave/master) Ot 1 pmo 50,0
03/06 | 18,19 INT E:ggl Bpems nHTerpupoBanusi(slave/master) Ot 0000 go 6000
03/06 | 20,21 INT E:ng Bpemsi aucdbdepeHumpoBaHus(slave/master) Ot 0000 mo 6000
03/06 | 22 -27 PesepB
0 — 3anpeLueHo,
03/06 28 INT LOAD.00 | PaspelueHve nporpaMmmMupoBaHus 1 — paspeLueHo (per. 29-196)
2 — paspelueHo (per. 197-210)
AIN1.00;
03/06 | 29,30 INT AIN2.00 Tun wkanbl Ot 0pm017
03/06 | 31,32 INT 2:“;81 HwxHuiA npeaen wkanbl OT MuHyc 9999 1o 9999
03/06 | 33,34 INT ﬁm;gg BepxHuii npeaen wkansbl OT MuHyc 9999 o 9999
AIN1.03; 0 — «xXXXX», 1T — «XXX,X»,
03/06 | 35,36 INT AIN2.03 [MonoxeHue geunmanbHOro pasaenuTens 2 XK, 3 — €KX
03/06 | 37,38 INT 2:“;81 [MocTosiHHas BpeMeHU BXOAHOMO LndpoBoro cunbTpa Ot 000,0 go 060,0*
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[podomxeHue mabnuyp! B.1 — [TpoepammHo docmyrnHble peeucmpsbl peaynsmopa MUK-121
03/06 | 39,40 INT AIN1.05; MakcumanbHas AnNMTenbHOCTb MMMYFbCHOW NOMeXV Ansi OT 000,0 g0 005,0*
AIN2.05 curHana
AIN1.07; | MeToa TemMnepaTypHO KOPPEKLMN BXOAHbIX CUrHanoB 0 — pyyHas

INT

AIN2.07 Tepmonap 1 — aBTOMaTM4eCKas
AIN1.08; | 3HayeHue TemnepaTypbl B peXUMe py4YHOW KOpPpeKLMm OT MuHyC 99,9 A0 999,9*
AIN2.08 BXOZHbIX CUrHarIoB OT TepMonapsbl
COR1.01;

03/06 | 41,42

03/06 | 43,44 INT

03/06 | 45,46 INT COR?2.01 KoadhduumeHT Koppekuum (cMeLleHne) OT MuHyc 9999 no 9999

03/06 | 47-50 | INT DD%TTL'%%' Norvka paBoTbl BEIXOAHOMO yeTpoicTea DO - DO4 OT 0000 g0 0006
DOT1.01- | NcTo4HuMK aHanorosoro curHana Ans ynpasneHuns

03/06 | 51-54 | INT DOT4.01 | AMCKDETHBIM BbIXOTOM OT1'0000. 80 0001

) DOT1.02- | OnuTenbHoCTb UMNynbca BbixogHoro yctpovctea DO1 - | 000,0% ~ cratuyeckuii

03/06]55-58 | INT | ho1402 | DO4 000.1 — 999,9% = ymnynbCHbIiA

03/06 | 59-62 | INT | POT103 | yirana MIN DOT - DO4 STBYUILAISYS Lukar.
DOT4.03 BbIOPAHHOIO TMNa gaTynka

03/06 | 63-66 | INT | POT1.04 |y roaia MAX DO1 - DO4 B AQg230He Wkank!
DOT4.04 BbIOpPAHHOro TMNa gaTynka

03/06 | 67-70 | INT DD(())-I';'L%SS- 'vcTtepesnc eoixogHoro yctpoiictea DO1 - DO4 OT MmuHyc 9999 fo 9999

03/06 | 71-74 | INT DOT1.06- | Be3sonacHoe nonoxeHue BbixogHoro yctponcrtea DO1 — 0 ~ nocnegHee NONoOXeHne
DOT4.06 | DO4 npu obpbiBe AaTymka 1 — OTKN. 2 — BKI.

03 /06 75 INT CTRL.00 | Tun perynsitopa Ot 0000 go 0012
CTRL.O1; 0000 — obpaTtHoe

03/06 | 76,77 INT CTRL.18 Twn ynpasnexus perynstopa(slave/master) 0001 — npsiMoe

CTRL.02; | CkopocTb guHamuyeckon 6anaHcMpoBKy

03/06 ] 78,79 INT CTRL.19 | 3agaHus(slave/master)

Ot 0000 go 9999

03 /06 80 INT CTRL.04 Bpems mexanHuama Twm, nepuog NAO-LUIMAM Ot 000,0 oo 999,9
03 /06 81 INT CTRL.05 MuHumanbHas anuTensHocTs UMnynsca TMuH Ot 000,0 0o 999,9
03/06 82 INT CTRL.06 3apgepxka Ha BkntodeHne DO B NPOTMBOMONAXKHOM OT 000,1 A0 060,0
HanpasneHuu
CTRL.03; | 3oHa He4yyBCTBUTENBHOCTU 3-X MOSULIMOHHOIO
03/06 | 8384 INT CTRL.20 perynsaTtopa (MepTBas 30oHa(slave/master)) Ot 0000 #o 9999
03 /06 85 INT CTRL.07 'McTepesnc BbIXOOHbIX YCTPOWCTB UMI. perynaropa OT 0000 go 0900 7
03 /06 86 INT CTRL.09 OrpanuyeHre MAX;aHanoroBon siNerky perynaropa Ot 000,0 no 099,9 7
03 /06 87 INT CTRL.08 Orpaxuyexne MIN aHanoroBow:s4enkn perynstopa OT 000,0 go 099,9 7
BesonacHoe nonoxenuve BbIxoaa perynsitopa B cryvae
03/06 88 INT CTRL.10 | oTkasa gatyuka, TUHAK CBA3M UNN U3MEPUTENBHOIO Ot 0000 go 0003
curHana
03 /06 89 INT CTRL.11 3HayeHve Be3on. NonoXeHws, yCT. Nonb3oBaTenem Ot muHyc 009,9 go 109,9
03/06 90 PesepB
03 /06 9N INT CTRL.27 | KoagpdpuumeHT koppekumnm K OT MuHyc 99,99 go 99,99
03 /06 92 INT CTRL.28 CwmelyeHve npu koppekuum B OT MuHyc 9999 1o 9999
03/06 93 INT CTRL.29 Orpaxuyenune MIN Bxoga Al2 ons dyHKUMIA KOppeKLMm OT MuHyc 9999 1o 9999
UV NpeaBapexust
03/06 04 INT CTRL .30 OrpaHuuerne MAX Bxoga Al2 ansa dyHKUUIA KOppeKLmm OT MuHyc 9999 1o 9999
nnnnpeaBapeHust
03/06 95 INT CTRL.12 3anpeTr musMeHeHus1 3agaHns Ot 0000 go 0001
03 /06 96 INT CTRL.26 HasHayeHue aHanorosoro Bxoaa Al2 Ot 0000 no 0003
CTRL.31
03/06 | 97,98 INT (DIN.00); HasHaueHwne anckpeTHbix Bxogos DI1, DI2 Ot 0p0 11
’ CTRL.32 ’
(DIN.O1)
CTRL.13;
03/06 | 99,100 | INT CTRL 21 Pexum poboTbl curHanusauum (slave/master) Ot 0000 zo 0001
03/06 [ 101,102 | /INT g$gl|:;g Tun TexHonoruyeckon curHanusauum (slave/master) Ot 0000 go 0001
03/06 [ 103,104 | INT g¥§t;g YcTaBka TexH. curHanusauum "MuHumyM" (slave/master) | OT muHyc 9999 no 9999

CTRL.16; | YcraBka TexH. curHanusaumm "makcumym"

CTRL.24 | (slave/master)

CTRL.17; | MncTepeanc TEXHONOMMYECKON CUrHanmnsaumm

CTRL.25 | (slave/master)

03 /06 109 INT SYS.04 PaspelueHne JononHUTENbHOW MHAMKaUMW napameTpa Ot 0000 go 0002

03 /06 110 INT SYS.05 VHavkaumm napameTpa no yMonyaHuo Ot 0000 oo 0002

03/06 111 INT AOT.00 McToYHUK aHanoroBoro curHana Ans ynpaesneHus OT 0000 g0 0002
aHanoroBbIM BbixogoM AO (yHKUMS peTpaHCMHUCCum)

03 /06 112 INT AOT.01 HanpaeneHuve BbixogHoro curHana AO 0-npsimoe; 1-o6paTHoe

03/06 113 INT AOT.02 HavanbHoe 3HaueHue BxoAHoOro curHana pasHoe 0% OT MuHyC 9999 710 9999
BbIXOAHOrO curHana

KoHeuHoe 3HayeHue BxoaHoro curHana pasHoe 100%

BbIXOAHOrO CUrHana

03/06 | 105,406 | INT OT mMuHyc 9999 fo 9999

03 /06 | 107,108 [ INT Ot 0000 go 0900

03 /06 114 INT AOT.03 OT MuHyc 9999 fo 9999

AIN1.06,

03/06 | 115,116 | INT AIN2.06

KonunyectBo Touek nuHeapusaumum Ot 0000 oo 0019



https://lizantan.com/shop/mikroprocessornyy-regulyator-mik-121n

8-800-511-09-43

mlizantan@yandex.ru

52

LIZANTAN.COM

[podomxeHue mabnuyp! B.1 — [MpoepammHo docmyrnHble peeucmpsbl peaynsmopa MUK-121

LNX1.00 — | ABcumcchbl OnopHbIX TOYEK NUHeapu3aLuy aHaroroBoro
03/06 [ 117-136| INT LNX1 19 sxona AIN1 Ot 00,00 8o 99,99
LNX2.00 — | ABcumcchbl ONOpHbIX TOYEK NIHeapM3aLMmn aHanoroBoro
03/06 [ 137-156 | INT LNX2.19 Bxona AIN2 Ot 00,00 £o 99,99
. LNY1.00 — | OpaunHaTbl ONOpHbIX TOMEK NIHeapu3aLmmn aHanoroBoro
03/06 [ 157-176 | INT LNY1.19 Bxona AIN1 OT MuHyc 9999 no 9999
. LNY2.00 — | OpaunHaTbl ONOpPHbIX TOYEK NMHeapusaLmm aHanoroBoro
03/06 [177-196 | INT LNY2 19 Bxona AIN2 OT MuHyc 9999 o 9999
03/06 | 197,198 | INT ﬁm;'gg MUHIMANBHOE 3HAYEHMe BXoaHOro cvrHana AL OT 1500 5o 6000
03/06 | 199,200 | INT 2:“;]3 MakcumanbHoe 3HaveHne BxogHoro curHana ALl 0OT12000.00 22000
CALO.00; | HavanbHOe n KOHEeYHOE 3Ha4YeHue KanmbpoBKK LLKarbl
03/06 | 201,202 | INT CALO.01 Bbixona AO OT MuHyc 999900 9999
03/06 203 INT HavyanbHoe 3HayeHue LiKanbl KanMbpoBkM AaTyuka
TEPMOKOMMEHcaLMK
03/06 204 INT KoHeuHoe 3HayeHue LiKarnbl KanvbpoBkM AaTyuka
TEPMOKOMMEHcaLMn
03 205 INT CoxpaHeHne HacTpoek .
0001 — 3anucatb (cM. n.4.4)
03 206 | INT | MePeAHAA | o) 6ka kanuBposkn
naHernb
03 207 INT Mepeanss Owwubka nonb3oBaTtens npu kKanubposke
naHerb
03 208 INT SYS.02 Tanm-ayT Kagpa 3anpoca Ot 0 go 200
03 209 INT SYS.00 CeTeBon agpec Ot 0 go 255
03 210 INT SYS.01 CkopoCTb 06MeHa Ot 0p012

Mpunoxexue B.3 MODBUS npotokon

B.3.1 ®opmaT kaxporo 6anTta, KOTopbii NPUHMMAETCA U NnepepaeTcs npubopamm, crnepyloWwmiA:

1 start bit, 8 data bits, 1 Stop Bit (No Parity Bit)
LSB (Least Significant bit) mnaglumn 6ut nepegaeTcs NepBbIM.

Kagp Modbus coobueHuns cnenyoLuin:

DEVICE ADDRESS

FUNCTION CODE DATA

CRC CHECK

8 BITS

8 BITS k x 8 BITS

16 BITS

Foe k<16 — konuuyecTBO 3anpalunBaembix pervctpoB. Ecnu B kagpe 3anpoca 3akaszaHo Gonee 16
perucTpos, perynatop MUK-121 B oTBeTEOrpaHMIMBaET Nx KONMYEeCTBO A0 nepsbix 16-TM perncTpos.

B.3.2 Device Address. Agpec ycTponcTea

Appec npubopa (slave-yctponctsa) B cetn (1-255), no kotopomy obpaiiaetca SCADA cuctema (master-
YCTPONCTBO) CO CBOMM 3anpocoMm. /Korga ypganeHHbln Npubop MocbinaeT CBOW OTBET, OH pa3MellaeT ITOT xe
(cobcTBEHHBIN) agpec BATOM norie, YUTobbl master-yCTponcTBo 3Hano, kakoe slave-ycTponcTBO OTBEYaeT Ha 3anpoc.

B.3.3 Function Code. ®yHKLMOHaNbHbIN KOA4 onepauumn

MWK-124 nopgaepxuBaeT cnegytoLime pyHKunm:

Function Code DyHKUMSA
03 YUrteHne pernctpa (oB)
06 3anucb B 0OWH PerncTp

B.3.4 Data Field. Mone nepegaBaeMbix AaHHbIX

Mone paHHbIX coobLLEeHus,

nocbinaemoro SCADA cuctemonn ypaneHHomy npuobopy,

COAepXuT

[o6aBoYHYO MHCpOpMaLMIo, KOTopas HeobxoamMma slave-ycTponcTey ansa aetanusaumm yHkumn. OHa BKYaeT:
® HauanbHbIN aapec perncTpa u KoNM4YecTBo pernctpoB Ans dpyHkuum 03 (YTeHue)
e aJpec peructpa 1 3HauyeHue 3Toro permctpa ans yHkumm 06 (3anuck).

Mone AaHHbIX cOOBLLEHUS], MOCLINIAEMOro B OTBET yAaneHHbIM NpMbOpoM, COAEPXKMUT:
e KonmnyecTBo Gant oTBeTa Ha oyHKUMIo 03 1 coaepxMmoe 3anpallnBaeMbIX PErmMcTpoB
® afipec perncTpa n 3HadeHue 3Toro perncrpa ans pyHkumm 06.
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B.3.5 CRC Check. None 3Ha4yeHUs1 KOHTPONIbLHOW CYMMbI

3HayeHVe 3TOro Monsi - pesynbTaT KOHTPOMsS C MOMOLUbI LMKNnydeckoro m3bbitodHoro koga (Cyclical
Redundancy Check -CRC).

Mocne dopmupoBaHua coobuieHnsi (address,
paccunTbiBaeT CRC koh v nomelyaeT ero B KoHel, coobwenus. [NpuemHoe yctpoincteo paccunteiBaeT CRC ko
NPUHATOrO coobLeHns n cpaBHMBaeT ero ¢ nepedaHHbiM CRC kogom. Ecnn CRC kop He coBnagaeT, 370 03HavaeT
YTO MMEeT MeCTO KOMMYHUKaLMOHHasa owwnbka. YCTPOWCTBO He BbINOMHAET AENCTBUA U HE JaeT OTBET B criyyae
obHapyxeHua CRC owmnbku.

NocnepoatensHoctb CRC pacyeTos:

O©CoO~NOOPRAWN-=-

function code,

. 3arpyska CRC peructpa (16 6ut) egunmuamn (FFFFh).
. cknirovatowee I ¢ nepebiMn 8 61T Barita cooblieHus n cogepxunmbim CRC peructpa.
. CoBur pesynbTaTta Ha OAMH OMT BNpaeo.
. Ecnu cgsuraemein 6ut = 1, ncknovarowee UMM cogepxumoro peructpa ¢ A001h.sHaveHunem.
. Ecnu caguraembivi 61T Hynb, NOBTOPUTL Lar 3.
. NMoBTopATL Waru 3, 4 n 5 noka 8 casunros He ByayT MMETb MECTO.
. Uckniovatowee NI co cnegytowmmn 8 6ut Ganta coobueHunsa n cogepxumbsim CRC pernctpa.
. MoBTOpATHL Waru ot 3 oo 7 noka Bce 6anTbl cooOLWEeHNs He obpaboTatoTcs.

. KoHeuHoe copepxnmoe pernctpa v 6yaeTt 3Ha4eHNeM KOHTPOSbHOW CYMMBbI.

Koroa CRC pa3melyaeTtcs B koHUe coobuweHus, mnagwuii 6ant CRC nepegaetcs nepBbiM.

MpunoxeHue B.4 ®opmaTt koMmaHAa

YreHue Heckonbkux pernctpoB. Read Multiple Register (03)
Cnepytowmii opmart mcnonb3yeTcsa Ana nepegaymn sanpocorioT MNMK'm oTBeTOB OT yaaneHHoro npubopa.

3anpoc yctporctBy SENT TO DEVICE:

data) nepepatolwee ycTpowncTBO

DEVICE FUNCTION DATA CRC
ADDRESS CODE 03 STARTING REGISTERS NUMBER OF REGISTERS

1BYTE 1BYTE HB LB HB LB LB HB

OTBeT ycTtponctea. RETURNED FROM DEVICE:
DATA

ADDRESS FoooE oa' [ /NUMBER FIRST N CRC
OF BYTES REGISTER REGISTER

1 BYTE 1 BYTE 1 BYTE HB LB HB LB LB HB

F'ne «NUMBER OF REGISTERS» 1 n»<16 — KonuM4ecTBO 3anpalmBaemblx peructpoB. Ecnu B kagpe
3anpoca 3akasaHo Gonee 16 perncTpos, perynstop MUK-121 B oTBeTE OrpaHUMYMBaET MX KONMMYECTBO OO NEPBbIX

16-Tn perncTpos.

Mpumep 1:

1. YteHue perucrpa

3anpoc yctpounciBy. SENT TO DEVICE: Address 1, Read (03) register 1
DEVICE FUNCTION DATA CRC
ADDRESS CODE STARTING REGISTERS NUMBER OF REGISTERS
01 03 00 01 00 01 D5 CA
OtBeT yctponcrBa. RETURNED FROM DEVICE:
DEVICE FUNCTION
ADDRESS CODE NUMBER OF BYTES VALUE OF REGISTERS CRC
01 03 02 03 E8 B8 FA

03E8 Hex =1000 Dec

2. 3anucb B peructp (06)

Cnepgytowas komaHaa 3anucblBaeT onpegeneHHoe 3HadeHue B pernctp. Write to Single Register (06)

3anpoc u OTBeT ycTpomrcTBa. Sent to/Return from device:

DEVICE FUNCTION DATA CRC
ADDRESS CODE 06 REGISTER DATA / VALUE
1BYTE 1BYTE HB LB HB LB LB HB
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MpunoxeHue B.5 PekomeHaaumMm no nporpaMmmMmmpoBaHnio o6MeHa AaHHbIMU C
perynatopom MUK-121

B.5.1 Mpn onepaumnsax BBopa/BbiBoga (Cc nporpammHbiM  ynpaeneHnem DTR/RTS), Heobxoanmo
yaepxusatb curHan DTR/RTS fo okoHyaHus nepefauv kagpa sanpoca. [ns onpefeneHns MOMeHTa nepegayu
nocnegHero cumeona uns bydepa nepegaun COM nopta pekomMmeHayeTCst MCNoMb30BaTh AaHHYI0 (YHKLMIO:

void WaitForClearBuf (void)
{
byte Stat;

__asm
{
al:mov dx,0x3FD
in al,dx
test al, 0x20
jz al
a2:in al,dx
test al, 0x40
jz a2
}
}

B.5.2 Kagp oTBeTa oT nHgmkatopa nepegaetcsa npubopom ¢ 3agepxkon 3 — 9 MC OT MOMEHTa NPUHATUSA
Kagpa 3anpoca. [Ina oxuaaHusi kagpa oTBeTa He pekoMeHayeTcs ucnonb3osaTe WinApi: Sleep( ), a ucnons3oBatb
OVERLAPPED cTpyKTypy 1 onpefensite nony4yeHne oTeeTa oT UHAMKaTopa CAEAYIOLMM KOAOM:

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

TimeOut — TaimMayT Ha nony4eHve oTBETA.

B.5.3 Tllocne nepenaun kagpa oreeta,npubopy HeobxoamMma naysa =1Mc ANnst NEPEKIIOYEHNS B PEXNM
npvema. [nsa oxuaaHust Takke He pekomeHayeTcs ucnonb3oBaTb yHkumio WinApi Sleep().

B.5.4  Tllpumep pacyeTa KOHTPORBHOW CyMMbl Ha A3bike CU:

unsigned int crc_cadculation (unsigned char *buff, unsigned char number byte)
{
unsigned int crc;
unsigned char{bitpcounters;
crc = OxFFFF; // initialize crc
while ( number byte>0 )
{
crc "= _*buff++ ; // crc XOR with data
bit counter=0; // reset counter
while ( bit counter < 8 )
{
if ( crc & 0x0001 )
{
crc >>= 1;// shift to the right 1 position
crc *= 0xA001l; // crc XOR with 0xA001
}

else
{
crc >>=1; // shift to the right 1 position
}
bit counter++; // increase counter
}
number byte--; // adjust byte counter

}

return (crc); // final result of crc
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NMpunoxeHue I' - CBogHaa Tabnuua napameTpoB
perynatopa MUK-121

Tabnuya I — CeodHas mabnuya napamempos peaynsamopa MUK-121

3aBop- w
ar
MyHKT En. cKue Pas-
NapameTp [dvana3oH usmeHeHUsi napameTpa usme- MNpumeyanue
MeHI0 nU3M. HacT- aen
~ HeHus
pouku
PID (P :d) HacTtpowka koacdbdpuumeHntos MU perynatopa
KoadhduumneHT ycunenus
00 | perynsitopa SLAVE en. 000.1 - 050.0 001.0 000.1 4.6
(Begomblin)
Bpemsi nHTerpmpoBaHus
01 | perynsitopa SLAVE CeKk. 0000 - 6000 0600 0001 4.6 0000 — oTkn.
(Begomblin)
Bpems
02 | AUPPepeHLYPOBaKinA cek. | 0000 — 6000 0000 0001 |46 | 0000 - orkn.
perynatopa SLAVE
(Begomblin)
Bpewmsi uHTerprpoBaHus
03 | perynatopa MASTER en. 000.1 — 050.0 001.0 000.1 46
(Bepywmi)
Bpemsi uHTerprpoBaHus
04 | perynatopa MASTER cek. | 0000 — 6000 0600 0001 46 0000 — oTkn.
(Bepywmi)
Bpems
anddepeHumpoBaHns _ _
05 perynstopa MASTER cek. | 0000 — 6000 0000 0001 46 0000 — oTkn.
(Beayni)
] <
AIN1(H 11 !) HacTpoiika napameTpoB 6roka npeo6pa3oBaHus aHaNOroBoro
BXxoAHoro curHana Al1
0000 — nHTepdeCHbI BBOA
0001 — nnHeHbIN
0002 — kBagpaTUYecKnin
0003 — TCM 50M
0004 —TCM 100M
00054 rp.23
0006 —TCI 50, Pt50
0007 — TCH 1001, Pt100
0008 — rp.21
00 | Twn aHanorosoro Bxoda 0009 — rmHeaBRBBEAHHAs WKana 0001 3.10
0010 — Tepmonapa nuHeapusoBaHHas CornacHo
0011 = Tepmonapa TXK (J)
0012 = Tepmonapa TXK (L) sakasy
0013 = Tepmonapa TXKH (E)
0014 — Tepmonapa TXA (K)
0015 — Tepmonapa TMM10 (S)
0016 — Tepmonapa TI1P (B)
0017 = Tepmonapa TBP (A-1)
01 HwxHuii npegen pasmaxa TeXH. | 57 MUHYC 9999 10 9999 Mnagwui 3.10
LUKanbl en. paspsa Ecnu n.00 BbIGpaH B
BepxHuit npeaen pasmaxa TEXH. MnaaLwmit Ananasoxe 0006-
02 LUKgnbl p p en. oT MUWHYC 9999 Ao 9999 paspsig 3.10 0008, 0011-0017 To
0000. 3HaYeHne aTnxX
MonoxeHne oeldnMansHOro 000.1 MyHKTOB N3MEHUTL
03 pasgenutens 00.02 000.1 3.10 | Henbas.
0.003
04 | MocTosHHas BpemeHi cek. | OT 000.0 go 060.0 000.1 000.1 |3.10 | 000,0 - oTkn.
undposoro unbTpa
MakcumanbHas 3awmTa ot
05 | ANUTERBLHOCTL UMMYILCHON Cexk. Ot 000.0 go 005.0 000.0 000.1 3.10 -
Home MMMYIbCHBIX MOMeX
06 | KonuuecTESQuaCcHgPh Ot 0000 fo 0019 0000 0001 | 3.10
nuHeapu3aumn Bxoga Al
MeToa TemnepaTtypHou _ T=Tuam+Tkop.py4
07 | KOppeKUmn BXOAHbIX 0000 — pyHas koppekums 0001 0001 3.10 | (cm.AIN.08)
0001 — aBTOMaTNYECKasA KOppeKLms "
CUrHanoB oT TepmMonap T=Tuam+TKop.aBT
3HaueHue TeMnepaTypbl B
pexvume py4HOI KoppekLuum TEXH. Tkop.pyd
08 BXOAHbIX CUrHanNoB OT eq. Ot muryc 099.9 no 999.9 000.0 000.1 3.10 Mpu AIN.07=0000
Tepmonap
MuH1ManbHoe 3HayYeHue Kon
09 BXOHOO curHana AL ALIM Ot 1.000 go 22.00 5.1 TonbKo KOHTPOrb
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[TpodomkeHue mabnuubl ' — CeoOHas mabnuya napamempos peaynsmopa MUK-121
3aBoa- War
MyHKT Ep. ckue Pa3-
MapameTp [nana3oH nsmeHeHuUs1 napameTpa u3me- MpumeyaHue
MeHIo n3Mm. HacT- aen
™ HeHus
poWiKku
MakcumarnbHoe 3HaveHve Koa
10 BXOHOrO curHana AL ALIM Ot 1.000 po 22.00 51 TornbKO KOHTPOIb
WHhaoyumnpyet
1 KoHTponb cmeLLeHus TeXH. | o MUHyC 9999 10 9999 340 | 3HaueHve
aHarnoroBoro Bxoga en. napametpa
CORR.01
AINZ(H inc )JHactpoika napameTpoB 6510Ka npeobpa3oBaHUA aHanoroBoro
BXogHoro curHana Al2

00 | MapameTpbl ypoBHSA AIN2 Cwm. napameTpbl

... | aHanoru4Hbl napameTpam ypoBHsi AIN1

11 | ypoBHsi AIN1

AOT (Ha ) Kondmrypaums pyHkunmn petrpaHecmmnceun AO
OTKINOHeHne
BblHUCNAETCH Mo
McTouHMK aHanorosoro 0000 — nsmepsiemasi BenuumHa PV (If\c/)pSMgf%HLu
00 | curHana gns ynpaeneHus 0001 — OTKNOHEHME 0000 0001 HI'I_LLI)/Z(r .
,rae BIMLW n
aHanoroBbIM Bbixogom AO 0002 — 3apgaHHas Touka SP HILL COOTBETCTBEHHO
BEPXHUN U HWKHUI
npegen wkanbl.

01 HanpaBneHwe BbIXOQHOTO 0000 — npsmoe 0000 — AO=y
curHana AO 0001 — obpaTtHoe 0001 — AO=100%-y
HavanbHoe 3Ha4yeHne TexH C yyeTom

02 | BXxOgQHOro curHana paBHoe e * | OT MuHyc 999,9 oo 999,9 0000 0001 3.13 | meuumarbHoro
0% BbIXOAHOrO curHana A pasgenuTens.
KoHeuyHoe 3HauyeHne TexH C yyeTom

03 | BxogHOro curHana paBHoe e * | OT MuHyc 999,9 00.999,9 0100 0001 3.13 | meuumarbHoro
100% BbIXO4HOrO curHana A pasgenurens.

DIN (d 1 1) KoHdurypauma guckpeTHbIX BXOA0B
HasHadeHne gucKpeTHOro 0000 - exoEEmEL
00 Bxona DI 3.1 Cm. nyHkT 3.11
A 0001-0011

01 HaskaveHue auckpeTHoro AHanornyHo sxogy DI1 3.11
Bxoga DI2
MHavkaums cocTosHNUs 1 — coorsercTayeT

BKITHOYEHHOMY

02 | BUCKPETHbIX BXOAO0B DIl n 0011 BXOQY, T.©. Ha BXOA
DI2 Ha guenrnee \ \emmeeeee Bxoa DI o aH’o e
MAPAMETP™ \meee - Bxog DI2 A

HanpsbkeHve 24 B
] o
DOT1 (d ok 1):KoHcurypaumsa sBeixogHoro yctponctea DO1
(oTHOCHTENBHO MIN—
0000 — nHTepdenCHbI BbIBOA MAX
0001.— 6onbwe MAX COOTBETCTBYHOLLENO
0002 — meHbLue MIN DO);
0003 - B 3oHe MIN-MAX —
oo |Tlomka pa6°5tc") ?b'xc’“”"ro 0004 - BHe 30Hb! MIN-MAX 3.12 | =5 —->DO cpaboraer,
ycTpouctea (oTHocuTenbHo MIN— MAX ecrnm B Kakom nnbo
cooTtBeTcTBYytoLWero DO) BbIXOAE napameTp
0005 — 0606LieHHan curHanusauus BbIAET 32 pamKun
0006 — He ucn., BbIXoA OTKM TEXHOMNOTNYECcKon
CUrHanusauum
McTOYHUK aHanoroBoro
01 curHana Aans npaeneHus 0000 — Bxon Al1 0000 0001 3.12
0001 — Bxog Al2
OunckpeTHbIM Bbixogom DO
i 000,0 - ctaTuyeckui
TNIUTENBHOCTb UMMyNbCa Mnagwwuii 000,1-999,9 -
02 BbIXOAHoOro yctpornctea DO cek. OT 000,0 no0 999.9 000,0 paspsia 3.12 MMMYTbCHbI
(amHamuyeckmn)
03 | Yeraska MIN DOA TexH. | B ananasoHe wkanbl BbIGpaHHOIO 020,0 000,1 312
en. TWMNa aHanoroBoro curHana C yyeToM geuum.
04 | Veraska MAX DO1 TexH. | B ananasoHe wkanbl BbIGpaHHOIO 080,0 000,1 319 | PasAenutens
en. TWMa aHanoroBoro curHana n3mepsieMoi
McTepesnc BbIXogHOTo TEXH. Mnagauwwuii BENUYUHBI

05 ycTporictea DO en. OT MuHyc 9999 o 9999 000,5 pasps 3.12
BesonacHoe nonoxexve
BbIXOAHOrO yCTpoWcTBa 0000 — nocnepHee

06 DO1 B cny4yae oTkasa nonoxeHve 0000 312
naTyvka, NMHUK CBSA3KN 0001 — oTkn.

VN U3MEPUTENBHOIO 0002 — Bkr.
napametpa
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[TpodomkeHue mabnuubl ' — CeoOHas mabnuya napamempos peaynsmopa MUK-121
3aBsoga- w
ar
MyHKT n En. Ounana3oH u3MeHeHUs1 NapameTpa ckne n3me- Pas- MpumeyaHue
MeHIo apamerp n3Mm. P P HacT- aen P
~ HeHus
poWiKku
DOT2 (Ef ok E) KoHdurypaums BbixogHoro yctponctesa DO2
% | avmorm napaweTpam Cm. napameTp
06 | yposrs DOTA ypossi DOT1
DOT3 (d ok 3) KoHdurypaumsa BbixogHoro yctponctea.DO3
00 | MapameTpbl ypoBHst DOT3 CM. napameTpbi
... | aHanorn4Hbl NnapameTpam oaHsi DOTA
06 | ypoBHa DOT1 yp
DOT4 (d o E H) KoHdmrypaums BbixogHoro ycTpoiicTea,DO4
00 | MapameTpbl ypoBHs DOT4 CMm. napameTpbl
... | aHanoru4Hbl napameTpam ypoBHa DOT1
06 | ypoBHa DOT1
CTRL (E Er L) KoHdurypaumsa cTpyktypbl perynsaropa
0000 — 2-X NO3MLMOHHbIN
0001 — 3-X NO3ULMOHHbIN
0002 — NnA-wmm
0003 — NMa-aHanoroBbIi
0004 - NM-aHanoroBbIn
COOTHOLLEHMS!
0005 — kackagHbin MNO-
aHanorosbIv
0006 — NMWO-aHanoroBbIi.C BHELL.
KOppeKunen 3agaHnsi
00 | Twn perynaTtopa 0007 — NU-aHanoroBkI ¢ BHeWwHUM | 0003 0001 3.9
3afaHnem
0008 — NA-umnynbCHbIN
0009 — NUA-MnynbCHBINA
COOTHOLLEHWI
0010 — kackagHbeiA:-FHIAL0-
MMMYTNbCHBbIN
0011 — NNO-MMAYIBCHbLIN C BHELL.
KoppeKuven 3agaHns
0012 — NUA-MMNYRABCHBIN C
BHELUIHUM 3aaHUAM
01 | Tun ynpasnexwus perynatopa 388? B gggagéoe 0000 E _ ?,C _ S\P/
02 (6:KOpOCTb OUHaMU4ecKon TexH. O7000,0 70 999,9 090.0 000.1 0 - oTkn. C yyetom
anaHCUpOBKW 3agaHusi en./MuH Jel. pasgenvTens
[aHHbI napameTp
30Ha HeYyBCTBUTENBHOCTH npeacraBnset
03 3-X NO3MUMOHHOrO TexH. gy 000,0 70 999.9 0000 NonoBUHHOE
perynsitopa en. 3HayeHue 30Hbl. C
(MepTBas 30Ha) y4eTOM AEeLMM.
pasgenutens PV
Bpewmsi mexaHnama Tm nnu [na nmnynbcHoro n
04 nepuos MAD-LIMM cek. | Ot 000,0 go 999,9 010.0 000,1 UMM perynsitopa
MuHuMmanbHas
05 | anutensHocTs unynbea cek. | OT000,0 no 999,9 000.1 000, 1 Ans mnynscroro
TMH perynsitopa
3apepkka HaBknodeHne DO L1151 MIMINYNbCHOTO
06 | B NPOTUBOMOSIOXHOM Cex. 000,1 — 060,0 000.1 000,1
perynsitopa
HanpasneHuu
07 lvctepesuc 2-x, 3-x TexH. | Ot 0000 go 0900 000.0 C yyeTom geumm.
no3uLnoHHOro perynsaropa en. : pasgenutenst PV
OrpaHunyenne M/H g::ngrmo'g;'o "
08 | aHanorosomn SA4eiKku % Ot 0000 mo 099,9 000.0 W — WM
perynsitopa
perynsiropa.
OrpaHuueHne MAKC
09 | aHanoroBoun A4enkn % Ot 0000 go 099,9 099.9
perynsiTopa
BesonacHoe nonoxeHne 0000 — nocneaHee nonoXxeHue
BbIXOAa perynsaropa B 0001 — 0% (oTkn.)
10 | cnyyae oTkasa gaTyvka, 0002 — 100% (Bkn.) 0003 0001
TNINHUK CBA3K UNn 0003 — 6e3onacHoe nonoxeHve
M3MepUTENbHOro napameTpa yCTaHaBMMBaEMOe Nnonb3oBaTenem
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[TpodomkeHue mabnuubl ' — CeoOHas mabnuya napamempos peaynsmopa MUK-121
3aBoa- War
MyHKT Ep. ckue Pa3-
MapameTp [Avnana3oH M3MeHeHUs NapamMeTpa usme- MpumeyaHue
MeHIo n3Mm. HacT- aen
~ HeHus
poWiKku
3HayeHve 6esonacHoro
1 ;gf:ﬁi%”saemom % OT 000,0 A0 099,9 055.5 000.1
nonb3oBaTenem
0000 — paspeLueHo [nsa perynsatopa
12 | 3anpeT nsmeHeHusi 3agaHns 0001 0000 0001 COOTHOLLIEHS
13 | Pexum curHanmsaumm 0000 — HenpephiBHbiit o 0000 0001
0001 — neprognyeckmin
Twn TexHomnorn4yeckom 0000 — abcontoTHas
14 CUrHanmaauum 0001 — neBnaLmoHHas 0000 0001 A2
YcraBka "MuHimym” TexH. | B ananasoHe wkarnbl BbIGpaHHOIO C yyeToM geuum
15 | TexHomnormnyeckom ’ 040.0 312 ;
CATHANVIZaLMA en. TUMa aHanoroBoro curHana pasgenutens PV
ycraBka "makcumym” TexH. | B ananasoHe wkarnbl BbIGpaHHOIO C yyeToM geuum
16 | TexHonornyeckon ’ 060.0 3.12 ;
pa—— en. TUMa aHanoroBoro curHana pasgenutens PV
l'vcTepesuc
17 | TexHonormyeckomn TEXH. Ot 000,0 oo 090,0 000.5 3.12 C yueTom 'qeug'{"/'
curHanusauum Sh. pasaennTens
18 Twn ynpaBneHus perynsatopa 0000 — obpaTHOE 0000 E=SP-PV
Master 0001 — npsimoe E=PV-SP
CkopocTb AUHaMUYECKOW 0 - otkn. C yyetom
19 | GanaHcupoBKM 3anaHMs TeH- | OT000,0 Ao 999,9 099.9 000,1 AeunM.
en./MuH
Master pasgenutens PV
HaHHbIN napameTp
30Ha HEYYBCTBUTENBHOCTU npeacraenset
3-X NO3MUMOHHOrO TeXH. NonoBUHHOE
20 perynstopa Master en. Ot 000,0 A0 999,9 0000 3HayeHue 30Hbl. C
epTBasi 30Ha y4eTOM AeLmnMm.
M )
pasgenutens PV
21 Pexum curhanmsaumm 0000 — HenpepbIBHbIN 0000 0001
aster — nepuoanYeckunii
Mast 0001 7
Twun TexHonorn4eckomn 0000 — abcontoTHast
22 curHanusaumm(Master) 0001 —@eBnaLmoHHas 0000 0001 3.12
ycraBka "Murimym” TexH. | B guana3soHe wkanbl BbIGpaHHOTO C yyeToM geuum
23 | TexHonorm4eckomn ’ 040.0 3.12 PV.
curHanmsauun(Master) en. TUHa aHaroroBoro curHana pasgenutens
ycraBka "makcumym” TexH. | B AnanasoHe LKanbl BbiGpaHHOro C yyeToM geuum
24 | TeXHONoOrM4yecKkomn ’ 060.0 3.12 PV.
curHanuaaum(Master) en. TURNa aHanoroBoro curHana pasgenutens
Fuctepesnc TEeXH C yyeToM geuum
25 | TexHonornueckom e | 000,0 - 090,0 000.5 342 | Y e PV
curHanusauun(Master) A pash
0000 — He ucnonbayeTcs
0001, - obpaTHas cBs3b No
MOOXEHWI0 MexaHu3ma
HasHayeHue aHanorosoro MMMYBCHOTO perynstopa
26 Bxona Al2 0002 - Bxoa npeaBapeHus 0000 4.6.5
A ynpaBnsitoLLero BO3AenCTBuUsS:
perynsitopa
0003 - nHaMKaums nonoxeHne
MMMYNbCHOrO MexaHuama
27 | KoathdpuumeHT koppekummn K OT MuHyc 99,99 o 99,99 010,0 4.6.5
28 | CmelueHue npu Koppekum B OT MuHyc 9999 o 9999 000,0 4.6.5
Orpanuuenve MIN Bxoga Al2
29 | ansa dYHKUMIA KOPPEKLMN Unn OT MuHyc 9999 o 9999 0000 000,1
npeaBapexus
Orpanuuenne MAX Bxoaa [ns kackagHoro
30 | Al2 pns dyHKUMIA KOppeKumn OT MuHyc 9999 o 9999 099,9 000,1 perynsitopa
Unv nNpeaBapexHust napameTpbl cnyxat
HasHaYeHMe OUCKDETHOMO 0000 — Bxog He ucn. orpaHuyeHviem
31 axona DI AncKp 3.1 BbIXO4a BeayLlero
& 0001-0011 perynatopa
32 HasHayeHve anckpeTHoro 0000 — BxoA He ucn. 311
Bxopa DI2 0001-0011
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[TpodomkeHue mabnuubl ' — CeoOHas mabnuya napamempos peaynsmopa MUK-121
3aBoa-
LWar
MyHKT Ep. ckue Pa3-
NapameTp Avana3oH uameHeHUsi napameTpa u3sme- MpumeyaHue
MeHI0 nU3M. HacT- venms | Aen
ponku
LNX1 (1'_ nu f) AG6cuucchbl (X) onopHbIX ToOYeK nMHeapu3aumm Bxoga Al1
Abcumncca HayansbHoro
00 | 3Ha4veHwus (B % OT BXOOQHOro % 00,00 — 99,99 00,01 3.10
cursana)
19 | Abcumcca 19 Toukmn % 00,00 — 99,99 00,01 3.10
] ]
LNY1 (L n5 ) Opaunatbi (Y) onopHbIX ToYek nuHeapu3saumm Bxoga Al1
OpauHaTa HavanbHoro
0o | 3radenms (curHan B TeXH. | o MUHyC 9999 10 9999 0000 Mnagwuii | 540
TEXHWYECKUX eanHMLax oT - | en. paspsin :
9999 no 9999)
TEeXH. MnagLuwnin
19 | OpaunHata 19 Toukm en. OT MuHyc 9999 no 9999 0000 pasp 3.10
- -
LNX2 (L nu E‘) Ab6cumccenbl (X) onopHbIX TOYEK NMHeapusauun Bxoga Al2
00 | MapameTpbl ypoBHS LNX2
... | aHanorMyHbl NapaMeTpam
19 | ypoBHs LNX1
]
LNY2 (L nY E‘) OpauHarbl (Y) onopHbIX ToYek NMHeapusaummu Bxoga Al2
00 | MNMapameTpbl ypoBHst LNY2
... | aHanormyHbl NapameTpam
19 | ypoBHs LNY1
[l ]
CLIM1 (L L 1 1) Kanu6poBKka aHanorosoro sxoga Al1
] f_ KoHTponb BxogHoro curHana | % -5,0 po 25,0 000,0 51 TonbKo KOHTPOSb
1 | Kannbposka HwxHero TexH MnagLwmi
L L | npupena wkanbl nsmepequs | en. OT MyHyc 9999 Ao 9999 0000 paspsn | >
] H KoHTponb BxoaHoro curHana | % 90,0 no 110,0 100,0 5.1 TonbKo KOHTPOIb
r KanuGpoBka BepxHero TEXH Mnagwwit
L H nepaena Lukasnbl u3MepeHust | ef. OT muHyc 999910 9399 0000 paspsa 51
KoHTposb pe3ynbTaToB ‘o
,'_ KanumbpoBKN HIKHEro ALTI‘I 1,400/m0 5,000 1,700 5.1 Tonbko KOHTPOIb
npugena Lkasbl U3MepeHust
KoHTposb pe3ynbTaToB ‘o
H KanMbpoBKM KOHEYHOro ALTI‘I 4,800 oo 22,00 10,00 5.1 TonbKO KOHTPOIb
3HaAYEHUS LLKaSbl U3MEPEHUS]
I |
COR1 (L or 1) Koppekuus aHanorosoro Bxoga Al1
Koppekuusi aHanorosoro TexH: [1OTmuHyc 9999 no 9999 0000 000,1 3.10 | Unguumpyet
00 —
BXo4a en. PV=PV+A
KoathdpuumeHT koppekumum TexH. | OT muHyc 9999 no 9999 0000 000,1 3.10 | Unguumpyet A
01 | (cmeLleHue) aHanNoroBoro en.
BXoga
4
CLI2 (/L :E’) KannbpoBka aHanorosoro Bxoga Al2
MapameTpbl ypoBHsCLI2
aHarnorMyHbl NnapameTpam
ypoBHs CLI1
-
COR2 (Lor E') Koppekuusa aHanorosoro sxoga Al2
MapameTpbl ypoBHsi COR2
aHarnorMyHbl Nnapamerpam
ypoBHa COR1
=
CALO (L HL o) Kanu6poBka aHanoroeoro Bbixoga AO
WNHavkaums,.m nsmMeHeHve
00 | cocTosiHWMA aHanoroBOro % 0-100 5.2
Bbixoga AO
KanuGpoBka MUHUMYMa
01 5.2
aHanorosoro Bbixoga AO
Kannbposka makcumyma
02 5.2
aHasnorosoro Bbixoga AO
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[TpodomkeHue mabnuubl I — CeodHas mabnuya napamempos peaynsmopa MUK-121
3aBop- w
MyHKT n Ep. ckue ar Pa3-
apameTp [nana3oH nsmeHeHUs1 napameTpa usme- MpumeyaHue
MeHI0 U3M. HacT- venms | Aen
POWVKM
SYS (545) O6wme napameTpbl
CeTeBon agpec (Homep 0000 — oTknto4eH
00 npuGopa B ceTw) 0000 — 0255 0000 0001 B.1 oT ceTh
0000 — 2400
0001 — 4800
0002 — 9600
0003 — 14400
0004 — 19200
6T/ 0005 — 28800
01 | CkopocTb obmeHa c 0006 — 38400 0009 0001 B.1
0007 — 57600
0008 — 76800
0009 — 115200
0010 — 230400
0011 — 460800
0012 — 921600
Tanm-ayT kagpa 3anpoca B
02 | cMCTeMHbIX TakTax 0001 — 0200 0006 0001 B.1
1 TakT = 250 MKC
Kog perynsTopa.
03 | Bepcusa nporpammHoro 12.xx - B.1 Sﬁé’))g;g';iﬁﬂ
obecneyeHns
= 0 — He pa3speLueHo
04 aspeLleHns Ha MHAMKauuio 1_PV2
napametpa PV2 2 _ PV2 1 DI/DO
MynkT 0002
0-PV1/PV2 ncnonb3yeTcst
05 | MHgukaums no ymonyaHuo 1 — perynsitop S TONbKO ANg
2 — perynsatop M KackagHoro
perynvpoBaHus
06 Koppekuusi nokasaHun
AaTtynka TEpMOKOMMNEHcaLnm
SAVE (5HuF) CoxpaHeHve napameTpos
00 | CnyxebHasa nHdopmauus
3anucb napameTpoB B 0000
01 | sHeproHesaBMCHMMYIO NaMATb 0001 — 3anicars 4.4.3
(HacTpoVikn nonb3oBaTens)
LOAD (1'. oH D') 3arpy3ka napameTpoB
PaspelueHue 0000 =3anpeLleHo
00 | nporpammMupOBaHuUs NO CeTH 0001.—paspeLueHo (per. 29-196) 443
ModBus 0002 — pa3spelueHo (per. 197-210)
01 3arpy3ska HacTpoek 0000 444
nonb3oBarens 0001,— 3arpy3nTb o
02 3arpyska 3aBOACKUX 0000 444
HaCTpOeK 0001 — 3arpy3unTb
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INucTt perncrtpaumm uameHeHUn

Bcero
Homepa nuctos (cTpaHuLy) ANCTOB 3
Nam. 5 Ne Bxogswuin Ne conpoBoxaato- Moan. [ara
[OKyMeHTa Lero AoOKyMeHTa 1 gata
Name- 3awme- Ho- HOKyMEH
HEHHbIX | HEHHbIX BbIX e
1.00 Conynsik
B.M.
1.01 70 12.01 WcnpaBneHa cxema Conynsk 20.06.12
NoAKIYEHe ANCKPETHBIX B:M
Harpysok
1.04 70 12.01 McnpaBneHbl HETOYHOCTU B Conynsk 23.01.14
pUCYyHKax B.M
1.05 70 01.06 McnpaBneHbl HETOYHOCTU B Mapwkot 11.04.14
TekcTe 0.4.
1.06 61 01.10 MpuBeneH B cOOTBETCBME C Mapukot 16.03.15

HOBOW MPOLLMBKON n.A.
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