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HaHHoe pykosoOcmeo o aKkchyamauyuu sensemcs ocpuyuanbHol  doKymMeHmauyueu
npednpusmusi MUKPO/I.

lpodykuusi npednpusmusi MUIKPOJI npedHa3Ha4YyeHa O aKcrilyamayuu KeanuguuuposaHHbIM
MepCoHanoM, MPUMEHSIIOWUM coomeememeyiowue npueMbl U MOSIbKO 8 UersisiX, OfuUCaHHbIX 8
Hacmosiwem pykogodcmee.

Konnekmue npednpusmua MUKPOJI ebipaxaem 6onbwyo npusHamesnbHOCMb mem
crieyuanucmam, Komopble npunazarom 6onbwue ycunus 0ns Mo00epKKU Ome4yecmeeHHOo20
rnpoudsodcmea Ha Hadnexawiem yposHe, 3a mo, Ymo OHU euwe cbepeanu ceow cusny Oyxa, yMeHue,
criocobHocmu u masaHm.
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HacTosiliee pykOBOACTBO MO 3KchnyaTauum npefHasHadeHo [Ansi O3HaKkoMMeHust notpebutenen c
HasHayeHneM, MoAEeNsiMU, MPUHUMUMOM [OEWCTBUSl, YCTPOWCTBOM, MOHTaXOM, 3KChnyatauuen u oGCnyXuBaHWeM
yHuBepcanbHoro mukponpoueccopHoro MNMUO-perynatopa MUK-121H (ganbwe no Ttekcty perynsitop MUK-
121H).

BHUMAHUE ! Mepen 1Cronb3oBaHem perynaTopa, noxanyncra,
O3HAKOMbTECb C  HACTOALMM  PYKOBOACTBOM MO  3KCnyaTauuu

perynsatopoB MUK-121H.

MpeHebpexeHne MepaMu NpPedoCTOPOXKHOCTM U NpaBuUnamm
3KcnnyaTaumMn MOXeT cTaTb MPUYMHOW TPaBMUPOBaHUS NMepcoHana unm
noBpexaeHns ob6opyaoBaHus!

B c¢BA3M Cc nocTosHHOW paboTo No COBEPLUEHCTBOBaHUIO
perynatopa, MOBbllWAKOWEA ero  HafgeXHOCTb U ynydwarolen
XapakTepUCTVKN, B KOHCTPYKLMIO MOTYT ObiTb BHECEHbl He3HauuTernbHble
N3MEHEHUS, He OTPaXKEHHbIE B HACTOSILLEM U3AaHUN.

CokpalleHus, NpUHATbIE B AaHHOM PyKOBOACTBE

B HavMeHOBaHUSIX MapamMeTpoB, Ha PUCYHKax, MpU LUMPOBbLIX 3HAYEHUSIX U B TEKCTE WUCMOMb30BaHbI
cokpalleHust u abbpesnaTyphbl (CM. Tabnuuy |), o3Havalowme cneayolee:

Tabnuua | - CokpaweHusi u abbpesuamypbi

Abbpesuarypa NMonHoe HanMeHoOBaHue 3HayeHue
(cumBon)

PV nnn X Process Variable Namepsiemas BennunHa (KOHTpONMpyembIv n
perynupyembii napameTp)

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

MV unn'Y Manipulated Variable lMepemMeHHasn npeacTaBnAwLWas 3Ha4YeHne ynpasnstoLero
BO3[ENCTBMSA, NOAABAaEMOro Ha aHanoroBbIN BbIXOL,
YCTpOWCTBa

Z External Disturbance BHellHee Bo3MyLLaLLlee BO3AENCTBUE

LSP Local Setpoint JlokanbHas (BHYTPeHHss) 3agaHHas To4ka

RSP Remote Setpoint OuncTtaHuMoHHas (yoaneHHas) 3agaHHas TouKa

T,t Time Bpemsi, MHTepBan BpeMeHu

Al Analogue Input AHanorosbIvi BBOA

AO Analogue Output AHanorosbIv BbIBOA

DI Discrete Input [VCKpeTHbIV BBO4,

DO Discrete Output [NCKpeTHbIN BbIBOA

1 OnucaHue perynsatopa

1.1 HasHa4yeHue perynaTtopa

Perynatopsl MUK-121H npenctaBnsioT cobovi HOBbIA KNacc COBPEMEHHBLIX LUMEPOBLIX PerynsaTtopos
HenpepbIBHOrO [AENCTBUSI C  a@HanoroBbiM, WMMYMbCHbIM WM OBYXMO3MLUUOHHBIM  BbIXO4OM. Perynsatopsl
NPUMEHAIOTCA AN yrnpaBneHus TexXHOMorMyeckMuMu npoueccamn B MpombiwneHHocTn. Perynatop MWK-121H
nossonseT obecneynTb BbICOKYH) TOYHOCTb NOAAEPXaHUS 3HAYEHUs] n3MepsieMoro napametpa. OmnaudumernsHoU
ocobeHHocmbio perynatopa MUK-121H aBnsetca Hanuuve TpexypOBHEBOW rarbBaHWYECKOW M30MsuMM Mexay
BXO4aMW, BbIXOAAMU U LiENbH0 MUTAHWUS.

Perynatop npegHasHayeH Kak Anisi aBTOHOMHOIO, Tak M AN KOMMIIEKCHOro mncnonb3oBanus B ACYTI B
3HepreTunke, MeTannyprum, XMMmM4YeCcKkon, NMLLEBON 1 APYrMX OTPACAX MPOMbBILLIIEHHOCTM U HAPOAHOM XO35IACTBE.

Peaynssmop MUK-121H npedHa3Ha4yeH:

® NS M3MEpPEHUs KOHTPONUPYEMOro BXOOHOro (M3NYeCcKoro napameTpa (TemnepaTtypa, [AaBrneHue,
pacxof, ypoBeHb M T. N.), 06paboTku, Nnpeobpa3zoBaHUsi U OTOOpPaKEHUS] ero TeKyLIero 3Ha4yeHuUsi Ha BCTPOEHHOM
YyeTbipexpa3psgHOM LM poBOM MHOMKATOPE,

e perynatop OPMUPYET BLIXOQHOW aHAaNOroBbIi UMW UMMYMbCHBIN CUTHamn YnpaBneHWs BHELIHUM
UCMONHNUTENBbHBIM  MexaHn3mMom, obecneumBasi aHaroroBoe, WMMYNbCHOE WY MO3VLUOHHOE perynupoBaHve
BxogHoro napameTtpa no M1, M, N4 wnu ML 3akoHy B COOTBETCTBMM C 3a4aHHOW MOMb30BaTENEM FIOrMKOM paboThbl
1 napamMeTpamu perynupoBaHusi,

e perynsatop (QOPMUPYET BbLIXOAHbIE CUIHamNbl TEXHOMOIMYECKOW CUrHanu3auuun, Ha nepegHen naHenu
UMEITCS MHOUKATOPbl ANs CUrHanM3auuyM TEXHONOTMYECKN OMacCHbIX 30H, CUrHamnbl MpeBbIeHUs (MOHUXKEHUS)
perynmpyemoro unv namepsiemMoro napameTpa,

® perynatop SABMASETCS MNporpamMmmpyemMbiM CpeacTBaM WU3MEpPEHUs 3MeKTPUYECKMX BenuuuH obuiero
HasHayeHus cornacHo NOCT 22261, no3BomnsieT BECTW JOKanbHOE, OUCTaHUMOHHOE, PYYHOE perynupoBaHue wu
OMNCKpPETHOE ynpaBrneHue.
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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 ncnonHeHne (Ha DIN-peviky)
AA n BB, cooTBETCTBEHHO KO, 1-ro 1 2-ro BX04HOro 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

MpumeyaHune: npu 3akase perynaropa ¢ BXOOAHbIMU curHanamu ot Tepmonap TI1M-10, TMP, TBP-1 npubop nsrotanuearTcs no
oTAenbHOMY 3akady M mocrnegyrowas nepecTporika Ha Apyrne Tumbl BXOAHbIX CUrHAnoB MPOM3BOAMTCS TOMbKO Ha MPeanpusTumn-
nsrotosurene.

C - KOJ, BbIXOAHOIrO aHanoroBoro curHana:
1-01 0 MA 0o 5 MA,
2 — o1 0 MA po 20 MA,
3 — o014 MA oo 20 MA,
4 -0o10Bpgo10B.

D - Tvn BbIXOAHbIX ANCKPETHBIX CUrHAOoB:
T - TPAH3MCTOPHbIE BbIXOAObI,
P - peneiHble BbIXoabl.

U - HanpsikeHne NUTaHus:
220 — 220 B nepeMeHHOro Toka,
24 — 24 B NoCTOSIHHOrO TOKa.

L — ncnonHeHne nepeaHen naHenu (0603HavYeHe KHOMOK, UHAMKaTOPOB 1 ANCNIEEB):

UA - ykpanHckoe,
EN - aHrnuinckoe.

BHumaHue! ﬂpm 3aKase peryndartopa HeobxoamMmo YKa3biBaTb €ro nosiHoe 0603HayeHne, B KOTOPOM NPUCYTCTBYHOT
TUNbl aHaNoroBbiX BXOA40B, aHANIOroBoro Bbixoga v HanpsaXxeHne nutaHu4.

Hanpumep, 3aka3aH peaynsmop: MUK-121H-09-03-2-P-220-UA

[Mpn 3TOM M3roTOBNEHUIO U NOCTaBKE NOTPEOUTENIO MNOANEXUT:

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

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

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

5) Beixoabl 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 ak3emMnnsp Ha Nboe KONMYeCTBO PEerynaTopoB Npu NOCTaBke B OAVH agpec
** - [pu nocTtaBke perynsatopa c nuTaHnem 220 B nepemeHHOro Toka.
*** - [1pu nocTaeke perynsaropa ¢ nutaHnem 24 B noCToOsHHOro Toka.

1.3 TexHMYeCKMe XapaKTepUCTUKKN perynatopa

1.3.1 AHanoroBble BXOAHble CUrHanbI

Tabnuua 1.3.1 - TexHu4yeckue xapakmepucmuKU aHai0208bIX 8X00HbIX CU2Han0e

TexHU4YecKas xapakTrepucTuka

3HavyeHue

KonnyecTBo aHanorosbIx BXO4OB

2

Twun BXOQHOrO aHanoroBoro curHana

YHudmumposaHHbie (FTOCT 26.011-80)
[MOCTOSIHHBIV TOK:

ot 0 MA oo 5 MA

o1 0 MA go 20 MA

oT 4 MA go 20 MA

HanpsikeHne nocTosiHHOro Toka:
ot0Boo10B

ot 0 MB go 75 mB

ot 0 MB pno 200 mB

ot0Bpoo2B

TepmonpeobpasoBaTtenu conpotusneHuni 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

Tepmonapsbl 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

Paspelatowjas cnocobHoctb AL

16 po3psgoB

Mpenen gonyckaemolr OCHOBHOWN NpUBEAEHHOM <0,2%
NMOrpeLUHOCTM U3MEPEHNS BXOAHbIX NapameTpoB
TOYHOCTb MHAMKALNN 0,01 %

Mpenen fonyckaemon AOMNOMHUTENBHO NOrPELLHOCTHY,
BbI3BAHHOW M3MEHeHWeM TeMnepaTypbl OKpyXatoLLei cpeabl

<02%/10°C

lMepwop namepexus, He bonee

0,1 cek

["anbBaHW4eckas pa3BA3ka aHasloroebIX BXo40B

Bxoabl ranbBaHUYeCKU M30/IMPOBaHbI 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 mepmornapa, 8 kayecmee exoda memnepamypHol Koppekyuu (komneHcayuu mepmo-3C
€80600HbIX KOHUO8 mepMorapbl) ucronb3yemcss 0amyuk memrepamypbl, KOmMopbili HaxoOumcsl 803rne KNeMM Ha Kopryce

peaynsmopa.
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1.3.2 AHanoroBbIN BbIXO4HOMN CUrHan

Tabnuya 1.3.2 - TexHU4YecKue xapakmepucmuKu aHano208bIX YHUGUUUPOBaHHbIX 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
lMpenen gonyckaemolr OCHOBHOWM NpUBEAEHHOMN <0,2%
norpeLHocT! hopMMPOBaHMS BbIXOAHOTO CUrHana rnocrne
KanMbpoBKM
3aBMCUMOCTb BbIXOAHOIO CUrHana oT CONpPOTMBIIEHUS <0,1%

Mpepen gonyckaemon [ONONHUTENbHOW NOrPeLLHOCTY,
Bbl3BaHHOW M3MEHEHMEM TeMNepaTypbl OKpyXaroLen cpegpl

<0,2%/10°C

["anbLBaHM4eckasi pa3Bsidka aHanorosoro BbIxoga

Bbixof ranbBaHWYEeCKN N30IMPOBaHbI OT BXOAO0B M OCTarbHbIX
Luenen, HanpshkKeHue ranbBaHNUYeCcKon pasBs3kn He MeHee
500 B

1.3.3 AucKpeTHblIe BXOAHbIe CUrHanbl

Tabnuya 1.3.3 - TexHuyeckue xapakmepucmuku QUCKPEeMHbIX 8XO0HbIX CU2HaIo08

TexHU4eckasi XxapakTepucTuka

3Ha4yeHue

KonnyectBo AMCKpeTHbIX BXOO0B

2

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

0-7 B, oTpuuatenbHOM NONAPHOCTM
18-30 B, oTpruatensHOn NonspHOCTU

BxogHown Tok (noTpebnexue no Bxoay)

<10 MA

[anbBaHW4eckas pa3BsA3Kka ANUCKPETHbIX BXO40B

Bxogpl cBAI3aHbl MOMNapHO U ranbBaHUYECKM U30NMPOBaHbI OT
OPYrMX BXOAOB M OCTaslbHbIX LENen

1.3.4 IcKpeTHbIe BbIXOAHbIe CUrHanbl

1.3.4.1 TpaH3UCTOPHbLIN BbIXo4

Tabnuua 1.3.4.1 - TexHU4eCcKUE xapakmepucmuku OUCKPEMHbIX 8bIXOOHbIX cU2Hano08. TpaH3uCmMOopPHbLIU 8bIX00

TexHU4yecKas XxapakTepucTuka

3HaveHune

Konnyectso OUCKPETHbIX BbIXO40B

4

Twun BbIXOAA

OTkpblThiv Konnektop (NPN TpaH3ucTopa)

MakcumanbsHoe Hanps>xeHne KoMmmyTauuum

< 40 B nocTosiHHOro TOoKa

MakcumarnbHbI TOK HarpysKkuy Kaxxgoro Bbixoga

<100 mA

CwvrHan norunyeckoro "0"
CurHan nornyeckom "1"

Pa30MKHyTO€ COCTOsAAHME TPAH3UCTOPHOrO Kro4a
3aMKHyTO€ COCTOsAAHME TPAH3UCTOPHOIO Krko4a.

Bug Harpysku

AKTUBHAs, MHOYKTMBHas

Hanpﬂ)KeHme BHELIHEro UICTO4YHMKa nuTaHna

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 PenenHbil BbIXoA

Tabnuua 1.3.4.2 - TexHU4eckue xapakmepucmuKu OUCKPemHbIX 8bIXO0HbIX cuaHanos. PeneliHbil 8b1x00

TexHU4yecKas XxapakTepucTuka

3HaueHune

Konnyectso OUCKPETHbIX BbIXOO0B

4

Twun BbIXOOA

MepekntoyaroLLme KOHTaKTbl pene

MakcumMarnbHoe HanpsbkeHWe KoMMyTauumn
NepeMEHHOro (4eiCTBYHOLLee 3HaUYEHNE) UMK
MOCTOSIHHOTO TOKa

~220B nepemeHHoOro Toka
24B noCTOSAHHOro ToKa

MakcumanbHbIA TOK Harpysku Kaxagoro 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.
3aMKHyToe COCTOsSAHME KOHTAKTOB perfie.

Bua Harpysku

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

Msmepﬂemaﬂ Benn4ynHa, 3agaHHasa To4Ka, 3Ha4eHue Bbixoaa
U NOJI0OXKEHNE UCMONTHUTENbHOINo MexaHn3ama

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

3Ha4yeHune

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

BuTas napa, aKpaHMpoBaHHas BuTas napa

[MpoTokon cBsA3n

Modbus pexum RTU (Remote Terminal Unit)

["anbBaHW4eckas pa3Bs3ka

WHTepdeiic ranbBaHn4eckm N3onnpoBaH oT APYrMX BXOA0B-BLIXOA0B U
OCTanbHbIX LieNew, HanpsXXeHne rarnbBaHn4Yeckon pasessku He meHee 500 B

1.3.7 AnekTpuyeckue gaHHble

Tabnuua 1.3.7.1 - TexHU4eCcKUe xapakmepucmuKu 371eKmponumaHus

TexHU4yecKas XxapakTepucTuka

3HaueHune

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

ot 18B po 36B
ot 100B no 242B, 500y

[MoTpebnsieMbli TOK No NuTaHuio 24 B

< 250 MA

[MoTpebnsiemas MOLIHOCTb OT CETU
nepemeHHoro Toka 220 B

<7.0BA

3awmTa gaHHbIX

EEPROM, cerHetoanektpu4eckas NVRAM

MoakntoyeHne

C NOMOLLbIO pa3bemMa — KIEMMbI.

Tabnuya 1.3.7.2 - TexHU4ecKue xapakmepucmuKu 371eKMponumanusi nacueHo20 damyuka

TexHnYyeckasi XxapakTepucTmka 3HayeHune
OnekTponuTaHue: 21B
MoTpebnsiembiit Tok No nutaHuo 21 B <25 MA
MopknoyeHne C NOMOLLbIO pa3beMa — KIeMMbI.
1.3.8 Kopnyc. YcnoBus akcnnyartauum
Tabnuuya 1.3.8 - Ycnosus akcrinyamayuu
TexHU4ecKas XxapakTepucTuka 3HaueHue

KpenneHue perynsitopa

Penbc DIN36x7,5 EN50022

abapuTHble pa3mepsbl (BxLUXIM)

110 x 160 x 58 mm

Temnepatypa okpyxatLen cpepl

oT MuHyc 40 °C go nntoc 70 °C

ATmocdepHoe gaBneHue

ot 84 klMa go 106,7 kMa

Bubpauwms (YacToTHOW/aMnNnuTyaHOM)

0o 60y / go 0,1mm

MomeLleHne

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 Npn MOHTaXe

COrnacHoO NpPOeKTy

CreneHb 3aLmnTbl

IP30

Macca 6noka, He 6onee

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

1.3.10 CpegHee Bpems HapaboTkm Ha OTKa3 C Y4eTOM TEXHUYECKOro  OOCHyXWBaHWS,
pernameHTUpPOBaHHOIO PyKOBOACTBOM MO aKcnnyaTauuu, - He meHee Yem 100 000 vacos.

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 BnaxHocTy 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 3MneKTpu4eckoe COMpPOTUBMEHME UM3oNauMM  Mpy  TemnepaType
okpyxatower cpeabl (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, PerynnpoBaHusi, BbiNONHeHUst paboT
Nno TEXHUYECKOMY 0BCnyXunBaHuio perynsaropa, npuseeHsl B Tabnuue 1.4 (cornacHo ACTY MTOCT 2.610).

Tabnuua 1.4 - lNepedeHb cpedcme u3MepeHUs, UHCmMPyMeHma U npuHadnexHocmel, Komopble Heobxo0uMbi npu obcyxueaHuu
peaynsmopa MUK-121H

HavmeHoBaHWe cpeacTB U3MEPEHUS!, UHCTPYMEHTa U H
o asHaveHune
NPUHAANEXHOCTEN
1 BonbTmeTp yHMBepcanbHbiv L300 VI3mepeHune BbIXOQHOrO CUrHana v KOHTPOSb HaNpPsKeHNs NUTaHus
2 MarasuH conpoTtusnenuin P4831 3agaTtyuk curHana
3 OudbdepeHumanbHbin BonbTMeTp B1-12 3agatyuk curHana n usMepeHve BbIXOOHOro curHana
4 MerommeTtp $4108 M3mepeHune conpoTMBNEHNS N30NaLMN
5 MyHUET MeaNLIMHCK1I [MpoBepka kavyecTBa MOHTaXa
6 OTBEpTKA Pasbopka kopnyca
7 Msrkas 65a3b OuncTka OT MbIv U rPsA3n

1.5 MapkupoBKa u ynakoBka

1.5.1 MapkumpoBka perynatopa BbinonHeHa cornacHo FOCT 26828 Ha Tabnuyke ¢ pasmepamu cornacHo
[OCT 12971, koTopas KpenuTcsa Ha ThINIbHOM CTOPOHE Kopnyca usaenus.

152 lMnombupoBaHne perynsatopa NpeanpuaTUEM-U3roTOBUTENEM MpPWU BbiNyCKke U3 NPON3BOACTBA He
npeaycMOTPeHO.

1.56.3 YnakoBka perynstopa cootBeTcTByeT TpeboBaHuam FOCT 23170.

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

2 PyHKUUOHAarNbHbIe BO3MOXHOCTH

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

v" [IByXNO3WULMOHHOTO (MPY MCMOMb30BaHUN OyHKLMM CBOGOAHO-NPOrpaMMUpyeMblX AUCKPETHBLIX BbIXOAOB
npubopa) nnu TPexXnosnLIMOHHOIO perynsartopa,

v' M -perynatopa ¢ aHanoroBblM BbIXOAOM WM WMMMYMbCHBIM BbIXOAOM C BHELUHEW WRW BHYTPEHHEN
obpaTHOI CBA3bIO MO MOMOXEHMIO NCMONHUTENBHONO MEXaHU3Ma,

v/ Perynatop ¢ aBTOMaTU4YECKOW KOppeKkuMen U3MepsieMoro 1 peryrnvpyemMoro napametpa no BTOPOMY
aHanorosomy Bxogy,

v Perynatop ¢ aBToMaTU4eCKOW KOpPEeKUMEN BHYTPEHHEW 3aAaHHOM TOYKW (TWMN KOPPEKUUM — cTaTnyeckas,
OMHaMuyeckas no M3MEHEHWIo 3a4aHHOM TOYKM UMK NO BHELUHEMY COObITUIO Ha ANCKPETHOM BXOAE),

v/ Perynsitop, BKIOYatoLWmMin 4o 2-X 3agaHunii (BHYTPeHHee u/unu BHeLHee),

v Perynsitopbl C BHyTPEHHEW U BHELLHEN 0GpaTHOM CBs3bio (KOHLIEBbLIE BbIKIoHaTeNn),

v’ KackagHble cxembl perynmpoBaHus,

v’ PerynupoBaHue COOTHOLLEHUSI ABYX BEMUYMH,

v BeOMOro perynsitopa B kKackafiHblX CXemax perynmpoBaHusi,

v KOHTYpOB aBTOMaTU4eCKOro perynnupoBaHusi ¢ ynpaeneHnvem o [1K,

v Perynstopa py4HOro ynpaBreHusi WMMYIbCHbIM WCMOMHUTENbHBIM MEXaHU3MOM, C WHAUKaUMeN
3ajaloLLero BO3AeNCTBUS U MHOMKaLUMEN peanbHOro 3Ha4eHUs NoroxeHns UCNOMHUTENBHOIO MeXaHn3ma,

v MiHpukaTopa ABYX M3NYECKMX BEMUYMH.
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3 KOHCTpyKUuMA perynatopa 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 perynsatopa pasmeLleHbl NPYXNHHbIE pas3beM-KNeMMbI A5 BHELLIHUX COEOUHEHNIA.

JEISISTNRDN
51|82

|8354/55 56|57 |58

"""" CseToanoaHble
MHONKATOpPbI

LOwucnnen

NAPAMETP

NAPAMETP

@1a 0 "l’ OALm

i 3T S L

Oucnnen g
3ABOAHHA s
3 KnaBuium
« <
Pasbewm- 1] 32]33]34] 35| 3] 37 381
Knemmbl jededdane
;. CBeTO,D,VIO,EI,HbIe UHOWKATOpPbI
Oucnnen COCTOSIHUSA KItoYen
BUXIO BOJIbLUE-MEHbLLE
PucyHok 3.1 - BHewHut eud nepedHel naHenu peaynsmopa MUK-121H
3.2 HasHauyeHMe gucnneeB NnepegHen naHenu
e lucnnen NAPAMETP B pexume PABOTA nHamumpyeT 3HavyeHre BbIGpaHHOW M3MepSeMOn BENNYMHDI.

B pexunme KOHOUTYPUPOBAHWME mHanumpyeT 3HaveHne BbibpaHHOro napameTpa.

e Oucnnen 3ABOAHHA B pexume PABOTA wuHAMUMPYET 3Ha4yeHWe 3aJaHHOW TOYKM WU 3HaYeHue
TEXHOMNOrM4YecKoro napaMeTpa BTOpOro BXxoaa.
B pexume KOHOUTYPUPOBAHWME vHanumpyeT HoMep napamMeTpa KoHdurypaumm.

e Nlucnnen BUXIQ B pexume PABOTA wuHOMUMPYET 3HayeHue YMpaBnsiloLWEro BO3OENCTBUS,
nogaBaemMoro Ha aHanoroBbli UMW MMMYMbCHBIM  BbIXO4, YCTPOWCTBA, CuUrHan
NOMNOXEHWSA NCMOMHUTENBHOTO MexaHnama (B %) nunvm CoCTOSIHNE ANCKPETHBIX BXOO0B-
BbIXOAOB perynsaropa.

3.3 HasHauyeHMe cBeTOAMOAHBLIX UHOUKATOPOB

e UHankatop ALM1 CBeTunTCS, €cnu 3HayeHne NepBoro aHanorosoro Bxoga Al1 MeHbLUe 3HaYeHUs YCTaBKu
curHanmaauumn otknoHeHuss MIN nnu npeBbilLaeT 3Ha4YeHMe YCTaBKM TEXHOMNOMMYECKON
curHanmsaumnm oTkroHeHnsa MAX.

e UhgmukaTop ALM2 CBeTuTcs, ecnm 3HavyeHne BTOPOro aHanorosoro Bxoga Al2 meHblLue 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 UHgukaTtop Y CBeTuTcs, ecnv perynatop HaxoAnUTCs B NIOKANbHOM PEXUME yrpaBreHus.
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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 vHavuupyeTcsa 3HayeHne nepBOro aHanoroBoro
Bxoga Al1, nnu napametpbl SLAVE (Begomoro) perynstopa.

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

e UHaukaTtop A CeeTooMogdHbIi  uHAMKaTop  cocTosHua  knova  BOJIbLUE — umnynbcHoro  wmnu
TPEXNOo3nLMOHHOro perynatopa. CBetutcst npu BkntoyeHHoM kntode BOJIbLLUE.

e UHaukatop V CeeToomogHbIi  mHAuKaTop  coctosHuss  kmova  MEHBLUE — wmnynbcHoro  wmu
TPEeXno3uLmMoHHOro perynsitopa. CBeTutcs npu BknioveHHoM krtove MEHBLLE.

3.4 CocTosiHMe MHAMKATOPOB pPa3fiYHbIX TUMOB PerynsaTopoB

[MepeknioyeHne MHAMKaTOPOB M HasHa4YeHue aucnnees (Hanpumep, KackagHbIX KOHTYPOB perynupoBaHusi
BeaywmMit-MASTER unn Beaomblii-SLAVE) oCyLIECTBASETCS NooYepeaHbIM HaxaTheM knasuiuen [4¥] (no kpyry) u
3aBUCUT OT CTPYKTYpbl BbiGpaHHoro perynsTtopa (cM. napametp CTRL.00).

BHumanue! Ecnv He wcnonb3dyeTcs KackagHbll perynatop, TO MepeknioyeHne Buaa WHAMKauun
OCYLLECTBMSETCS TOMbKO MeXAy napameTrpamu KOHTypa perynuposaHusa BegoMbli-SLAVE (napameTp, 3agaHHas
TOYKa, BbIXOA perynsaropa) u pexxuMomM nHavkaummn 2-x namepsiemoix napametpos 1 (Bxog Al1) n 2 (sxog Al2).

3.4.1 AHanoroBue 1 UMNynbCHUe perynatTopbl. CocTosiHMe MHAUKATOPOB

MHpukaums ucnonb3yeTtcs ONst aHanoroBbiX M UMMNYMbCHBIX PErynsTopoB MpY YyCTAaHOBIEHHOM napameTpe
cTpyKTypbl perynatopa CTRL.00=0,1,2,3,8.

MooyepenHo Haxumas knasuily [{¥] nepeknioyaeTcs MO KPyry MHAVKALMS AMCTINEEB (CM. NYHKT MEHI0
KoHpurypauum SYS.04, SYS.05).

® 15 e 3HayeHue namepsiemoro napametpa 1 (Bxog Al1) BeiBegeHo Ha uHavkatop MAPAMETP
@ 2m e 3HayeHue namepsiemoro napametpa 2 (Bxog Al2) BeiBegeHo Ha uHavkatop SABOAHHA
M3meHeHne 3agaHHOM TOYKM BNOKMpoOBaHo
e Ha gunnee BUXIO nHanumpyeTca cOCToOAHME OUCKPETHBIX BXOL40B-BbIXO40B

BUXIA

—

oo | A
/)N

DI1 DI2 DO1 DO2 DO3 DO4

® s e 3HayeHue namepsiemoro napametpa 1 (Bxog Al1) BeiBegeHo Ha uHavkatop MAPAMETP
O 2/M e 3HaueHWe 3agaHHOM TOYKM BbiBeaeHo Ha nHaukatop 3SABOAHHA
e Ha aunnee BUXIO nHanumpyeTcs coCcTosHMe OUCKPETHbBIX BXOO40B-BbIXO40B

3.4.2 PerynsaTop cooTHoweHusi. CocTosiHne MHAMKaATOPOB

MHavkaums ucnonb3dyetcs AN perynatopoB COOTHOLIEHUS MPY YCTAHOBIIEHHOM MapameTpe CTPYKTYpbl
perynartopa CTRL.00=4,9.

MooyepenHo Haxumasi KnaBuLLy [4 ¥] NepeknoyaeTcs Mo Kpyry MHAMKALMS UCHees.

CoCTOsiHME WHOMKATOPOB B PEXUME PErynatopa COOTHOLLEHWUSI COOTBETCTBYET COCTOSIHWIO WHOMKATOPOB
CTaHOapTHOrO PerynsATopa, 3a UCKIHYEeHUEM CreaytoLero:

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

- Ha nigukatope 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! 3alaHHOW 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 eAVHULAX.

- Ha nHaukatope BUXIO vHanumpyeTca NOMOXEHUs UCNOMHUTENBHOrO MexaHuama (B %) unmu cocTosiHue
OUCKPETHBIX BXOO0B-BbIXOA0B.

3.4.3 KackagHbin perynatop. CoctossHue MHOUKaToOpoB

MHaoukaumst ucnonb3yeTcsl ANs KackagHblX PerynstopoB MpW YCTAaHOBMEHHOM MapamMeTpe CTPYKTYpbl
perynatopa CTRL.00=5,10.

MooyepenHo HaxuMas knasuily [{¥] nepekniovaeTcs N0 KPyry MHAWKALUMS OMCTNEeB (CM. MYHKT MEHIo
KoHpurypauum SYS.04).

Ha wvHavkaumio BbiBegeHbl napameTpbl Bxoga Al1 m Bxoga Al2. B pgaHHOM pexume
paspelleHo ynpaBfieHne — W3MEHEeHWe pexunma paboTbl. V3MeHeHue 3agaHHOW TOYKM
® 1s 3anpeLyeHo.
@ 2m e 3HayeHue namepsemoro napametpa 1 (Bxog Al1) BeiBegeHo Ha uHavkatop MAPAMETP
e 3HaveHne nsmepsiemoro napametpa 2 (Bxoa Al2) BbiBegeHo Ha ungnkatop SJABOAHHA
e Ha aunnee BUXIO nHanumpyeTca coOCToAHME OUCKPETHBIX BXOO40B-BbIXO40B

BUXIA

—

wmonoma T A
/7 TN

DI1 DI2 DO1 DO2 DO3 DO4

Ha wHgoukauuio BbiBeaeHbl napameTpbl BegoMoro-SLAVE perynatopa. B gaHHoM pexuvme
® 1s paspeLleHo yrnpaBneHne — U3BMEHEHUE pexnmMa paboTbl 1 3aiaHHON TOYKN.
O 2/M e 3HayeHue namepsiemoro napametpa 1 (Bxog Al1) BeiBegeHo Ha uHavkatop MAPAMETP

e 3HayeHue 3agaHHom Todku perynsatopa SLAVE BbiBegeHo Ha nigukatop 3ABOAHHA

e Ha aunnee BUXIO nHanumpyeTca coOCToAHME OUCKPETHBIX BXOO40B-BbIXO40B

O us Ha vHgukaumio BbiBegeHbl napameTpbl Beaywero-MASTER perynatopa. B gaHHoOM pexuvme
® 2/m paspeLleHo yrnpaBneHne — usMeHeHue pexvnmMa paboTbl 1 3aA4aHHON TOYKN.

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

e 3HayeHue 3agaHHom Touku perynatopa MASTER BeiBegeHo Ha nHankatop 3ABOAHHA

e Ha aunnee BUXIO nHanumpyeTcs cocTosHMe OUCKPETHbBIX BXOO0B-BbIXO40B

3.4.4 PerynaTopbl C BHELLHEN KOPEKLMENA U BHELWHWUM 3aaaHusim. CocTosiHMe MHAUKATOPOB
MHavkaumst ucnonb3dyetcs Ons PerynsaTtopoB C BHELUHEN KOPEKUMEWN MNpuU YCTAHOBMEHHOM napamMmeTpe

CcTpyKTypbl perynatopa CTRL.00=6,11.
MooyepenHo Haxkumas knasuwy [¢] nepeknioyaeTcs No KPyry MHAUKALMS AUCTIEEs.

Ha wHavkauuto BbiBeaeHbl napameTtpbl Bxoga Al1 u Bxoga Al2. B pgaHHOM pexunme
paspeLleHo yrnpaBneHne — MU3MEHeHue pexuma paboTbl. VI3mMeHeHue 3agjaHHOW TOuKU

3anpeLLeHo.
® 1s e 3HayeHue nsmepsiemoro napametpa 1 (Bxoa Al1) BoiBegeHo Ha uHgnkatop MAPAMETP
@ 2m e 3HayeHue nsmepsiemoro napametpa 2 (Bxoa Al2) BoiBegeHo Ha nHgnkatop 3ABOAHHA

e Ha gunnee BUXIO vHanumpyeTcs COCTOSIHUE AUCKPETHbIX BXOA0B-BbIXOO0B UMK 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 AUCKPETHbIX BXOA0B-BbIXOA0B 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 AMCnnees

Ha wHavkauuo BbiBeaeHbl napameTpbl Bxoga Al1 u Bxoga Al2. B pgaHHOM pexume
paspelleHo ynpaBrneHue — W3MeHeHWe pexuma paboTbl. VMaMeHeHvne 3agaHHOW TOYKM

3anpeLLeHo.
® 1s e 3HayeHue namepsemoro napametpa 1 (Bxog Al1) BeiBegeHo Ha nHavkatop MAPAMETP
@ 2m e 3HayeHue namepsiemoro napametpa 2 (Bxog Al2) BeiBegeHo Ha nHavkatop SABOAHHA

e Ha gunnee BUXIO vHanumpyeTcs COCTOSIHWE ANCKPETHBLIX BXOA0B-BbIXOO0B UMW 3Ha4YeHUs
aHanoroBsoro Bbixoaa

Ha wHaovkauuio BbiBegeHbl napameTpbl BegoMoro-SLAVE perynatopa. B gaHHoM pexuvme
paspeLleHo yrnpaBrieHne — U3BMeHEHUE pexnmMa paboTbl 1 3aaHHON TOYKN.

® 1s e 3HayeHue namepsiemoro napametpa 1 (Bxog Al1) BeiBegeHo Ha nHamkatop MAPAMETP
O 2/M e BHyTpMHOe 3HayeHue 3afjaHHOW Touku perynstopa SLAVE BbiBeAeHO Ha MHOWMKATOP
3ABOAHHA

e Ha gunnee BUXIA vHanumpyeTcs COCTOSIHNE ANCKPETHbLIX BXOA0B-BbIXOA0B UMW 3HAYEeHUs
aHanoroBsoro Bbixoaa

Ha vHaukaumio BbiBeaeHbl napameTpbl Beayllero-MASTER perynsatopa. B gaHHoOM pexume
paspeLleHo yrnpaBneHne — U3BMEHEHUE pexnmMa paboTbl 1 3aaHHON TOYKN.

O 1s e 3HayeHue namepsiemoro napametpa 1 (Bxog Al1) BoiBegeHo Ha uHavkatop MAPAMETP
@ 2m e BHellHee 3HaveHve 3agaHHON TOYKKN perynsaTtopa BbiBegeHo Ha niaukatop 3ABOAHHA
e Ha gunnee BUXIA vHanumpyeTcs COCTOSIHNE ANCKPETHBLIX BXOA0B-BbIXOA0B UMW 3HAYEeHUs
aHanoroBoro BbIXxoaa
3.5 HasHauyeHue knaBuw
e KnaBuwa [P/A] Kaxpoe HaxaTue knaBuLLKM Bbi3biBaeT Nepexoj M3 aBTOMaTUYEecKoro pexuma paboTbl B

PEXVM PYYHOrO YnpaBreHuss U obpaTHO (COBMECTHO C Haxatuem knasuwm [¢F], ans
NoATBEPXAEHMS BbIMOMHEHUS OnepaLuy nepexoaa).

e KnaBuwa [3ABA] KnaBuwa npegHasHayeHa AnA Bbi30Ba WHAMLMPYEMOrO 3HaY€HWUS BHYTPEHHEW 3afaHHoW
TOYKM (3agaHusi) AN pefakTUpOBaHUs UMW AONst NEePEeKMoYEHUs PEXMMOB  3afaHHbIX
BENUYUH (BHYTPEHHEW M/UNn BHELLHEW 3a4aHHON BENNYMHBI).

e KnaBuwa [A] Knaeuwa "6onblie". Mpu Kaxgom HaxaTuu 3TOW KNaBWLUM OCYLLECTBMSIETCS YBENUYEHUE
3HaYeHWU, 3a4aHHOM TOYKM, BEIXOAHOMO CUrHana ynpasneHus (ynpasnsioLwero BO3aenNcTBums)
WUNM 3HayYeHust M3mMeHsieMoro napametpa. [pu yaepXvBaHUM 3TOW KMaBWLIM B HaXaToMm
MONOXEeHUN yBENMYEHNEe 3HaYEHUIN NPOUCXOLAUT HEMPEPDLIBHO.

e KnaBuwa [V] KnaBuwa "meHbLue". MNMpn Kaxaom HakaTum 3TOW KNaBULLKM OCYLLECTBMASETCS YyMEHbLUeHne
3HaYeHU, 3a4aHHON TOYKM, BBIXOAHOTO CUrHana ynpaeneHuns (ynpaBnsiowero BO34encTBms)
MW 3Ha4YeHUs M3MeHsiemoro napametpa. [Npy yAepXvBaHWM 3TOW KNaBWLIM B HaKaToMm
MONOXEHUN YMEHbLUEHNE 3HaYEeHUI NPOUCXOANT HEMpPepPbIBHO.

e KnaBuwa [¢'] KnaBuiia npegHasHayeHa OnA NOATBEPXOEHWUA BbIMOMHAEMbIX AEMCTBUI UMW onepauui,
ana  dukcauuM BBOOMMbLIX  3HayeHWin. Hanpumep, noaTeBepkaeHWe nepexoda U3
aBTOMaTUYECKOro pexuma paboTbl B PEXMM Py4HOro ynpasneHuss u obpaTHo, dukcaums
BBOJa M3MEHEHHOW 3aJaHHOW 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 HaxaTum KnasBuLLN N3MEHSETCH PEXUM UHAMKaUUN perynatopa.
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3.6 CTpykTypHaa cxema perynatopa MUK-121H
i

= v N
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PucyHok 3.2 — CmpykmypHasi cxema peaynsimopa MUK-121H

3.7 NMpuHUMn paboTbl perynatopa MUK-121H

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

Perynatop MWK-121H paboTtaeT noa ynpaBneHWEM COBPEMEHHOIO, BbICOKOMHTErPUPOBAHHOIO
MUKpokoHTponnepa RISC apxutekTypbl, M3roTOBMEHHOrO MO BbicokockopocTHoW KMOIT TexHonorum ¢ HU3Kum
3HepronotpebneHnem. B NOCTOAHHOM 3anoMUHAKLWEM YCTPOWCTBE pacronaraeTcst 6onblloe KonM4ecTBo yHKLMNA
ONs pelleHvs 3adad KOHTpons u perynvpoBaHusd. [locpeacTBOM KOHUIypMpoOBaHMS MOMb30oBaTeNb MOXET
CaMOCTOATENBHO HAaCcTpanBaTb PErynAaToOp Ha pelleHne onpeaeneHHbIX 3aaaud.

Perynatop MUK-121H ocHaweH aHanoro-umdpoBbiM npeobpasosaTtenem, y3namm UCKPETHO-LMAPOBOro
BBOAA M UMPPO-AUCKPETHOrO BbIBOAA, CTOPOXEBBLIMW CXEMaMu [Afsi KOHTPOnNs UMKINOB paboTbl nporpammbl,
3HeproHesasucumon namsateto EEPROM, NVRAM ans coxpaHeHusl Monb30BaTeNbCKUX NapamMeTpoB KOHUrypauum
N OaHHHbIX.

BHyTpeHHsAs nporpamma perynatopa MUK-121H cyHKUMOHUPYET € NOCTOSAHHBIM BPEMEHHbIM LuKioM. B
Hayane Kaxaoro UMKna BHYTPEHHeN paboyer nporpammbl CYMTHIBAKOTCSH 3HAYEHWUSI aHaroroBbIX U AWCKPETHbIX
BXOOOB, MPOM3BOAMTCS CuUMTbIBaHME W 0OpaboTka knaeumaTypbl (nogaBneHne ppebesra M obOHapyxeHue
[OCTOBEPHOCTU), MPUEM KOMaHA W AaHHblIX U3 nocrnefoBaTenbHOro uHtepderica. Mpu nomowm 3TUX BXOOHbIX
CUrHamnoB OCYLLECTBNATCS, B COOTBETCTBUM C BbIOpaHHbIMU MOMb3oBaTeENEM QYHKUUAMU U NapameTpamMu
KOHUrypaumm, Bce pacyetbl. [locne STOro ocywecTBnsieTcsl BbIBOL MHGOPMaLMM Ha OMCKPETHble BbIXOAbl, Ha
WHOWKAUVOHHbIE 3reMeHTbl, a TaK e duKcaums BbIYUCIIEHHBIX BEMNWYUH AONS  pexuma nepegayvv
nocrnefoBaTeNbHOrO MHTepgeica.

3.8 PacnpepeneHue BXoaoB-BbIXOAOB CTPYKTYp perynaropa MUK-121H

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

CTpykTypa perynsaropa, Ananoroel | AHanorosbl | AHanorosbl | AMcKpeTHbI [nckpeTHbI [nckpeTHbI [unckpeTHbI

onpeaensiemMasi napaMeTpom 1 Bxoa Al1 1 Bxoa Al2 1 BbIXOA " BXOA 1 BXOA 11 BbIXOA, 1 BbIxoq,

[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 NO3MLIMOHHbIN Perynupye Wuankauus PeTtpaHcmu He wncn. He ncn. Bbixoa Bbixoa

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

0002 — NMWA-LLINM perynatop | 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. CB00.
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 wncen. CB0b. CB0b.
PErynsTOp C BHELLHUM Mblit 3apjaHHas! peryns- CBO6. CB0G. nporp. nporp. "
3afaHuam napameTp TOYKa Topa nporp. nporp.
0008 — NMNynbCHbIV Perynupye Perynupye PeTtpaHcmun KoHuesom KoHueBon Bbixoa Bbixoa
perynaTtop MbIi MbIi ceus® BbIKIIO- BbIKITHO- bonble MeHbLe
napametp 1 | napametp 2 varernb yarenb

3akpbITO OTKpbITO

(0%) (100%)

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

0010 — MNynNbCHbIN Perynupye Perynupye PetpaHcmun | KoHueson KoHueson Boixoa Bbixoa
KackafHbI perynatop MbIi MbIi cens” BbIKIIO- BbIKITHO- bonble MeHbLe
napameTtp 1 | napameTp 2 yaTenb YyaTesnb
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 PetpaHcmn | He wmcn. He wncn. Boixoa Bbixoa
BHELUHUM 3aaHnNsM MbIi 3aJaHHas censa CB00O. CBob. Bonble MeHbLue
napameTp TOYKa nporp. nporp.

MpumeyaHums.

1). CurHansl DO1-DO2 sBnstoTca cBob6ogHO-NporpammupyemMbiMu. T.e. ecnu kakon-nnbo m3 curdanos DO1-DO2 He
3a[eCTBOBaH B CTPYKType BblibpaHHOro Tuna perynsatopa (cm. napametp CTRL.00), To cBOGOAHbIV ONCKPETHDBIV BbIXOL MOXET B
COOTBETCTBUM C BbIOPAHHOM NOrMKON paboTbl 1 yCTaBKaMu YNpaBnsiTbCsl OQHMM U3 BbIOPaHHbIX aHANoroBbIX CUrHaNoB

2) OuckpeTtHble Bxoga DI1 n DI2 ucnonb3aytoTcst B cTpykType perynsatopa CTRL.00=8,10 — umnynbCHble perynsitopbl ¢

KOHUEeBbIMU BblKnto4YaTenamu

OcobeHHoCmU UCnonb308aHUs OUCKPEMHBIX 8X0008:

2.1 YT06bI HEe BHOCMTb B CUCTEMY YMpaBrieHUs HEeOOCTOBEPHYK WHMOPMaUMI0O O MOMOXEHUN WUCMONHUTENBHOIO

MexaHu3mMa npu KpaTKOBPEMEHHbIX (MO Pa3NUyHbIM NPUYMHAM) cpabaTbiBaHUAM KOHLIEBbIX BblKNovaTenen nornoxeHue

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

kntouen perynatopa BOJNbLUE-MEHbBLLE cootBeTcTBEHHO CpabaTbiBaHWAM KOHLIEBbIX BbIKIlOYaTENew.
2.2 MHdhopMaumst 0 COCTOSIHUM AUCKPETHBIX BXOAOB nepegaeTcs no nHrepdericy RS-485.

3) Mpu ucnonb3oBaHUM YHKLMU PETPAHCMUCCHUM Ha aHanoroBbl BbIXOA Perynstopa pacnpefensioTcs cregyoLime
aHarnoroBble curHanel perynstopa (cM. napameTp CTRL.00):
- 3HaveHue aHanorosoro Bxoga Al1, Al2; paccormacoBaHue perynsatopa, Tekyllee 3afjaHue perynsartopa, TOMbKo ANS
yHKUMM peTpaHcMuccumn (Bo BCex CTPyKTypax perynatopos kpome CTRL.00=8-12).

- NONOXeHNe MexaHu3Ma MMMyMbCHOro perynsaropa.
1) BHyTpeHHsI nepeMeHHas CrnexeHus 3a BbIXoAoM 6e3 obpaTHOM CBA3W.

2) Bxop Al2 c obpaTHol cBA3bLO.

3.9 CTpyKTypHbIe CXeMbl perynsitTopos

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

— 2-X NO3MLUMOHHBIN (puc. 3.3)
— 3-X NO3MUMOHHBIN (puc. 3.3)
— NMa-WnM (puc. 3.4)

— Na-ananorosein (puc. 3.5)

— NWO-aHanoroBbI COOTHOLLEHUI (puUc. 3.6)

— kackagHein MO-aHanorosein (puc. 3.7)
— NWO-aHanoroBbIl C BHELWHEN Koppekunern 3agaHms (puc. 3.8)
— MNWO-aHanoroBbIl ¢ BHELWHMM 3agaHneM (puc. 3.9)

— MNNA-»mnynecHem (puc. 3.10)
— MNA-MmnynbCHBIN cooTHOLWEHUN (puc. 3.11)

— kackagHbin MAO-umnynbcHbIn (puc. 3.12)
— MO-mmMNynbCHBIN C BHELUHEN Koppekumen 3agaHus (puc. 3.13)
— NNO-MMNynbCHBIN C BHELIHUM 3agaHnem (puc. 3.14)
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PucyHok 3.3 — CmpykmypHasi cxema 2-X, 3-X MO3UUUOHHbIX peaynsimopos

Bnox sopmansaaume | Py - SyaaLen AO
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[ DO2
LACHDOTHOD »
pa Do3
i
0 pa Ml 1DO4
LNCKDOATHOTO e
PucyHok 3.4 — CmpykmypHasi cxema MUL-LUVAM pezaynsmopa
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PucyHok 3.5 — CmpykmypHasi cxema cmaHlapmHoeo [T/ aHanozoeo020 peeynsimopa
crreeao
All Gnox wopmansassumm |Em1 ] PY/ABT
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PucyHok 3.6 — CmpyKmypHasi cxeMa aHa/io208020 pe2yrisimopa COOMHOWEeHUs
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PucyHok 3.8 — CmpykmypHasi cxema pezynsimopa ¢ 8HewHel Koppekyuel 3adaHusi
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PucyHok 3.9 — CmpykmypHasi cxema pezynsmopa ¢ 8HeWHUM 3adaHuem
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PucyHok 3.10 — CmpykmypHasi cxema UMynbCHO20 peayrnsimopa
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PucyHok 3.11 — CmpykmypHasi cxema UMIyribCHO20 peayrisimopa COOMHOWEeHUs
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PucyHok 3.12 — CmpykmypHasi cxema KackaOHO20 UMITyIbCHO20 peayriamopa
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PucyHok 3.13 — CmpykmypHasi cxema UMysibCHO20 peaynsmopa C 8HeWHel Koppekyuel

(A v][PWAsr

PucyHok 3.14 — CmpykmypHasi cxema UMITy/IbCHO20 pe2ynsamopa C 8HEWHUM 3adaHuem
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3.10 NMpuHUMN paboTbl 610Ka 06pPaboTKM aHaNOroBoro Bxoaa
3.10.1 Bnok o6paboTkM aHanoroBoro Bxoaa

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

AHanoroBbIVi curHan umeet npoueaypy obpaboTki. [laHHas npoueaypa ucnonb3yeTca ANs NpeacTaBneHns
BXOOHOrO aHaroroBoro curHana B Heobxoaumon nonb3oBatento dopme. Ha pucyHke 3.15 nokasaHa
dyHKUMOHanbHasa cxema 6noka 06paboTkn aHanNoroBoro BXOAHOro curHana.

Hpabero reno AN e ____
fodye Macwmadupobaus
|
| Y _aowm 3
: \ 2000 ‘ :
| | Hmepgeicns =
| DU UM ICHIX Madyn Hopr W ey j ‘ Bhod ‘ I
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| T 109 | o001 | |
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i 0% - | :p y
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| X1Yr B N \ - |
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\
| EZ=¢ = | !
| S —— \ |
. i R e | 0 ‘
| CALIOT CALIOT WRYOLRY | |
| | Ly /eoronapa e | |
| | I

PucyHok 3.15 — @yHkyuoHanbHasi cxema 6r1oka npeobpasosaHusi 8X00HO20 cuzsHana

Ha pucyHke npuHsiTele crnegytowme o603HaveHns:

1. ®PunbTp MMNYNbCHbIX NomeXx. Vcrnonb3yeTca ANA nogasfeHus UMMynbCHbIX nomex. Onpegensietcs
napameTtpom AIN.05 «MakcumanbHas ANMTENbHOCTb MMMNYNbCHOW nomexu». Ecnn B kakom nnbo umkne namepeHns
TEXHOMOrMYeckoro napameTpa obHapy>XeHO ero nsmeHeHve, To npegnonaraeTcs BO3MOXHOCTb AENCTBUS NOMEXU 1
BbIXOAHOW CUrHan hopMmpyeTcs (C y4eTOM YyCPeAHEHUS U3MEPUTENbHbIX 3HAYEHWU) MO UCTEYEHUN YCTaHOBIIEHHOIO
BPEMEHMN ANuUTENnbHOCTU noMexu. To ecTb, ecnu ANUTENbHOCTb U3MEHEHWS curHana bonblue 3agaHHOro T rowexu, TO
3TO W3MEHEeHMe pacLeHVBaeTCs Kak eCTeCTBEHHOe W MpUHMMaeTcs B AarnbHeinwyio obpaboTky C 3adepKKon
BpeMeHM Tnomexw (PUCYHOK 3.4). PaboTa gaHHoOro dounbTpa BHOCUT AOMNOMHUTENbHOE TPAHCMOPTHOE 3anasfbiBaHne B
CUCTEMY pErynupoBaHus, KOTOPOE paBHO BenUYMHEe napameTpa «MakcumanbHasi ONUTENbHOCTb UMMYNbCHON
nomexmy. [oaToMy BCerga Hy>KHO CTPEMUTLCS MUHMMU3NMPOBaTb AaHHbIN napameTp.

2. Moaynb Hopmanusauum curHana. 3ToT MoAdyrfb HOPManu3yeT BXOOHOW aHarnoroBbiv curHan. BaxkHown
yHKUMEN AaHHOTO MOAYNS eCTb KOHTPONb AOCTOBEPHOCTU AaHHbIX. B cnyvae Bbixoga aHamoroBoro curHana Ha
10% 3a gnanasoH, KOTOPbIN YCTaHaBMNMBAaETCH NPy kannbpoBke perynsatopa, Modyrb NocbinaeT CUrHan perynstopy
O HeOOCTOBEPHOCTU AaHHbIX B kaHarne. [py 9ToM ecnu curHan Hwke guanasoHa U3MEHEHUs Ha gucnnee ropvr
ErrL, npu npeBbieHnn gaHHoro avanasoHa Ha aucnnee roput £~ - H. B 06onx crnyuasix reHepupyeTca cobbiTuie
«paspbIB NTMHMMN CBA3M C OATYMKOMDY.

3. NapameTpbl kanubpoBku. OnpenenaT TOYHOCTb KaHana U MEHSIITCA MNPy 3aMeHe faTyuka unum
nepexoae Ha Apyromn Tvn aatyumka. lNMogpobHee o kannbpoBkax aHanoroBbix BXO40OB CMOTpUTE B pasgene 5.

4. 3JKcnoHeHuuanbHbIn unbTp. PUNbTp UCNONbL3yeTCA Ans MNOAABMEHVMA MNOMeX, a Tawkke Ang
nopaeneHus «apebesra» MHAMKaUMKM (4acTblX WM3MEHEHWI MoKasaHui perynsTopa u3-3a konebaHuii BXOAQHOro
curHana). Onpegensietca napametpoM AIN.04 «IMocTosiHHas BpemeHu undpoBoro unsTpa.

5. Mopynb MacwtabupoBaHuA curHana. 3T0T MoAynb NMMHeapusyeT U MacluTabupyeT BXOAHOW CUrHan
COrnacHo 3afaHHOWM nonb3oBaTenemM 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 €CTb BO3MOXHOCTb W3BME€YEeHUS KBaApPaTHOro KOPHS U3 BXOAHOro curHana. lMomb3oBaTenb nveet
BO3MOXHOCTb NIMHEAPU30BaThb CUrHan no CO6CTBEHHON KPUBOW NMHeapu3aumm.

6. Tabnuua koopAuHaT rnWHeapu3auuMm curHana. [aHHaa Tabnuua onpegensieT KoOpAMHaThl
nonb3oBaTeNbCKON NHeapusaLmmn, napameTpbl KOTOPOW 3adatoTcst Ha ypoBHe koHpurypauum LNRX 1 LNRY.

7. Moaynb Koppekuuu aHanoroBoro Bxoga. B atom mogyne curHan, npeobpasoBaHHbIV B NpeablayLmnx
6rokax, cMellaeTcst Ha 3agaHHoe nonb3oBaTtenem (ypoBeHs CORR) 3HaueHne. 3HayeHue koppekLmn cymmupyeTcst
C BXOAHbIM CUTHaNoM Wnu BblYMTaAETCH U3 BXOOHOMO CUrHana, B 3aBMCMMOCTY OT 3HaKa koadduLmeHTa KoppeKkLmun.

MpumevaHus:

1. Tpw BbIGOpe TuMNa gaTyMka C 3afaHHbIM AManasoHOM W3MepeHus, B Mogyne 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 JinHeapusaumua 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 nomouwpblo uHeapu3auuu 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.

Mpu vHaukaumm nuHeapusyemon BenuyunHel Bxoda Al1 un Al2, onpegensiowmMmy napameTpamm ABASIOTCA
HKHUA 1 BEPXHUI Npuaen wkanbl (MPOLEHTHOE OTHOLLEHWE K AManas3oHy U3MepeHUs), NOMNoXeHNe AeuManbHOro
pasgenuTens, a Takke 3KBUOUCTAHTHbIE OMOpHble TOYKM nuHeapu3auun. KpuBas nuHeapusaumm UMeeT
«MNepPerioMIIEHNSI» B OMOPHLIX TOYKAX.

3.10.2.1 NapameTpbl NnuHeapu3sauumn Bxoga Al1 n Al2

Hanpumep, napameTpbl nMHeapu3sauum Bxoga Al1 cnegytowime (ans sxoga Al2 aHanormyHo):

1. Kongpuaypayus aHanozoeoz2o exoda

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

2. Abcuyuccbl OIMOPHbIX MOYeK JIuHeapuzayuu

LNX1.00(LNX2.00) Abcumcca HavyanbHOro 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) Abcumcca 18-ro yyacTka

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

3. OpAuHambl OMOPHbLIX MOYeEK JIUHeapu3ayuu

LNY1.00(LNY2.00) OpgauHaTa HavanbHOro 3HayeHus (curHan B Tex. ed. ot -9999 no 9999)
LNY1.01(LNY2.01) OpguHaTta 01-ro yyactka

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

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

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

3.10.2.2 OnpepeneHve OoNOPHbLIX TOYEK JIMHeapu3auum
3.10.2.2.1 OnpedeneHue Konu4ecmaa OropHbIX MOYeK fuHeapu3ayuu.

Mocne onpeneneHns HeobxoOAMMOro KONMMYECTBa Y4acTKOB fMHeapu3aumMum Heobxogumo 3adaTb 3TO
3HayeHue B napameTpe AIN1.06(AIN2.06). Npenensl nameHeHusi napametpa AIN1.06(AIN2.06) ot 0000 go 0019.

BriGop He06x0AMMOro KONMYecTBa y4acTKOB NMHeEapu3aLMm NponsBoanTCcs M3 coobpaxeHus obecneyeHns
HeoBbXxoaAMMO TOYHOCTU U3MEPEHWS.

3.10.2.2.2 OnpedeneHue 3Ha4eHUll ONOPHbLIX MOYEK JIUHeapu3ayuu.

[ns Kaxxgoro 3HavYeHns nHaMUMpyemoro BxogHoro curHana Yi (B TexHudecknx eguHuuax ot —9999 no 9999
C y4yeTOM JeuumarnbHOro  pasgenutensl) BblYMCIUTb — COOTBETCTBYHOLLYIO — (PUBNYECKYID  BEMUYMHY U3
COOTBETCTBYIOLUNX (PYHKLMOHAmNbHbIX (FPagyMpOBOYHbLIX) Tabnuy unu rpacgumyeckn n3 COOTBETCTBYIOLLEN KPUBOW
(Npy HeOGXOAMMOCTW MHTEPNONMPOBATh) U 3aAaTb 3HAYEHVE ANsi COOTBETCTBYIOLLEN ONOPHOM BENUYMHBI BXOOHOTO
dusnyeckoro curHana Xi (B8 %, 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):

Abcuucchbi OIMOPHbIX MOYeK JIuHeapu3zayuu

LNX1.00(LNX2.00) Abcupncca HavanbHoro 3HayeHus (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
pasgenutens) BBoaaTcsa B napameTtpax LNY.1(LNY.2):
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OdeHaITIbI OIMOPHbIX MOYeK JIuHeapu3sayuu

LNY1.00(LNY2.00)
LNY1.01(LNY2.01)
LNY1.02(LNY2.02)
LNY1.18(LNY2.18)
LNY1.19(LNY2.19)

OpavHaTa HavanbHOro 3HayeHus (curHan B Tex. ef. ot -9999 go 9999)
OpguHaTta 01-ro yyacTtka
OpguHaTta 02-ro yyactka

OpguHaTta 18-ro yyactka
OpavHaTta 19-ro yyacTka

3.10.2.3 MNpumepbI NMHeapu3aLmn CUrHanoB
Mpumep 1.

INluHeapusauusa curHana, nogaBsaemoro Ha Bxop Al1,
npeacTaBneHHas rpaduyeckn (KpMBomn)
Y.°C ) "

AHGAUATYOMO0 IHIr e nosan

Peanr:

PPOOCTIANEHHAR TP

KADIET OPAC Neseapwcsarean

B TROGMECOX SMMMLEAX EADACTOPUC TV

Opaara

s 999.91
750.01

30 s

Opaaara

10 YACTED
b2 ]
YaCTOx

N

Opspnata

w 350.04

10 YNOCT

BRI

eazatls ABCLUNCCA iR

10 YNaCTE

1
Maranuioe

PN T 20 OO
KoHgpuzypupyembie napamempsi dn1si npumepa 1:

60.00 99.99 X, %

AIN1.00 = 0009 LNX1.00 = 00,00 LNY1.00 = 0000 (nHouumpyeTtcst «000,0»)
AIN1.06 = 0003 LNX1.01 = 20,00 LNY1.01 = 3500 (nHouumpyeTcs «350,0»)
AIN1.03 =000,0 LNX1.02 = 60,00 LNY1.02 = 7500 (nHouumpyeTcs «750,0»)

LNX1.03 = 99,99 LNY1.03 = 9999 (nHgounumpyetcs «999,9»)
Mpumep 2. JNluHeapu3auusa curHana, nogaBaemMoro Ha Bxopg Al1,

npencraBneHHasi rpagyMpoBOYHOM Tabnuuen

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

Ons obecnevyeHnss HeobXoOAMMOW TOYHOCTU U3MepeHUs BbiOMpaem 20 y4yacTKOB nMHeapu3auum U
pacuuTaHHble 3Ha4YeHUs B % BXOOHOrO CUrHama [Ons KaXaow OMOpHOM TOYKM BBOASITCA B COOTBETCTBYHOLLUIA
napameTp.

KoHepuaypupyembie napamempsi O51s1 npumMepa 2:

AIN2.00 = 0009 Twn wkansl BTOporo 651oka - nMHeapun3oBaHHas
AIN2.06 = 0019 KonuyecTtBo yyacTkoB nuHeapusaumu
AIN2.03 = 0000, [MonoxeHne geummansHOro pasgenurens

MapameTpbl KOH(UIypaLmn paccynTbIBaOTCS U BBOAATCS cornacHo Tatnuue 3.2.

Tabnuuya 3.2 — Pacdem u 8800 napamMempos fluHeapusayuu npumepa 2

Howmep 3HaveHne 3HaueHve MapameTpbl KOHUrypaumm
onopHow n3mepsieMom BXOZHOrO Homep Beodumoe Homep Beodumoe
TOYKM Temneparypsl, °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 AUCKPETHbLIX BXOAOB

Tabnuya 3.3 — Jlozuka pabomb! UCKPEMHbLIX 8X0008

3HayeHue
napameTpa B MN.M.
DIN.00 vnu DIN.01

CocTosiHMe BXogHOro
curHana DI1 wnu DI2

CocTosiHMe MUKPOKOHTpornepa
1 pexuma pabotbl (PYY-ABT)

0000 He vcnonb3yetcs He vcnonb3yetcsa gng perynsitopa
0001 — Mpwy BKOYEHUN ANCKPETHOMO BXOAa PerynaTop nepeBoanTcs B py4HoOn
nepekrioyeHve B ABT PYY | PYY | pexum, a kHorka nepeknioueHnst pexumor PYU/ABT GriokupyeTcs.
PYY y

w1 8 fis { o feet LR g Mpun CHATUM ANCKPETHOrO BXOAHOTO CUrHana perynstop octaeTcsi B

—— v = | DYYHOM pEeXWMe, a KHOMKa nepeknoyeHns pexumon PYY/ABT
“’2;3 pa3GroKupyeTcst
{GnoxMpoBana;

0002 — Mpwy BKNOYEHWUN ONCKPETHOrO BXOAa PerynsaTop nepeBoamTcs B
nepekrioyeHve B PYY . ABT | ABT | aBTomaTuueckuit pexum, a KHOMKa NepeknodeHus pexumos PYY/ABT
ABT 4 6nokupyeTtcs.

“OII i uo“

E— | Tpu CHATUM AMCKPETHOrO BXOOHOIrO CUrHana perynstop octaeTcs B
aBTOMaTUYECKOM PEXUME, a KHOMKa nepeknioyeHns pexumor PYY/ABT
pasbnokupyeTcs

BNOKMPOBAHA:
0003 — MepeknioveHne mexay pexvmamun PYYHOW (curHan Ha UCKpeTHOM
nepeknoveHe PY4 ABT @ PYY Bxoge otcytctByeT «0») n ABTOMAT (curHan Ha AUCKPETHOM BXOAe
mexay PYY /ABT S ZE S npucyTcTeyeT «1»)
gl 1 o
0004 — cTaTnyeckuii ABT [aHHbIA pexum ucnonb3yeTcs A8 aHanoroBbIX PerynsiTopos.

curHan Ha
yCTaHoBneHme
BbIXOAA perynstopa
B 100%

'C'Ll'.ABT PYY

R NEX

0 - - - ~

5 0 |“1"| "O""'1"I

Mpw BKNOYEHUM ANCKPETHOTO BXOAA B PYYHOM PEXUME aHanoroBbIi
BbIXOAHOW curHan ycrtaHaesnusaetcs B nonoxexne 100%.

Mpwy BKIOYEHWUN AMCKPETHOrO BXOAa B aBTOMAaTUYECKOM pexunuve
aHaroroBbl BbIXOAHOW CUrHan ycraHaenveaeTcs B nonoxerHve 100% wn
YAEPXKMBAETCA Ha NPOTSHXKEHUMN BPEMEHU NPUCYTCTBUSI CUTHAmMa BbICOKOTO
YPOBHS Ha AVCKPETHOM BXOZeE.

0005 — ctaTtnyeckuin
CUrHasn Ha
yCTaHOBMeHWe
BbIXO4a perynsitopa
B 0%

ABT

our ABT_PYY

“0" I“1 | “0" |“1 |

[JaHHbIA pexum ucnosnb3yeTcs Ans aHanoroBbiX perynsTopos.
Mpw BKNOYEHUM ANCKPETHOTO BXOAA B PYYHOM PEXUME aHanoroBbIi
BbIXOAHOW curHan ycrtaHasnueaetcs B nonoxenune 0%.

Mpw BKNOYEHUN AUCKPETHOro BXo4a B aBTOMATUYECKOM pexnme
aHanoroBbI BbIXOOHOW CUrHan ycraHaesnveaeTcs B nonoxenune 0% u
YAEPXMBAETCH Ha NPOTSHKEHUN BPEMEHMW NPUCYTCTBUSI CUrHana BbICOKOrO
YPOBHS Ha AVCKPETHOM BXOZeE.

0006 He vcnonb3yetcst He ncnonb3yetcs ans perynsiropa
0007 - ABT KY | KY Mpw BKNIOYEHUN ANCKPETHOTO BXOAA PErynsitop nepeBoauTcsi B
nepekntoyeHue B KY KackaAHbIVi PeXuM, a KHOMKa nepeknioyeHns pexvmos PYY/ABT
uEyr . " 6nokupyeTtcs.
0 [ uqn l “0O Py
| xMonKa ! Mpwn CHATUM ANCKPETHOrO BXOAHOTO CUrHarna perynstop octaeTcsi B
i & ; KackagHOM pexuMe, a KHormka nepekntoveHust pexumos PYY/ABT
{6noRMPOBaHA! pasbnokupyeTcs
0008 He vicnonb3yetcs He vcnonb3yetcsa gns perynsropa
0009 He vcnonb3yetcs He vcnonb3yetcs ans perynsitopa
0010 — curHan Ha o ABT Mpw BKNOYEHWN AMCKPETHOIO BXOAa B PyYHOM peXrMe aHanorosbin
yCTaHoBMeHe 1005 BbIXOJHOW CUrHan yctaHasnuneaeTcs B nonoxeHve 100 %.
BbIXOAa perynsaropa /\N
B 100% Mpy BKINOYEHWUN AMCKPETHOrO BXOAa B aBTOMAaTUYECKOM pexume
> .. | aHanoroBbIi BLIXOAHO CUrHanN yCTaHaBMMBAETCA B NOMOXEHVE
100 % 1 nocne aToro perynATop Ha4yMHaeT oTpabaTbiBaTb
“0" “qn “0" paccornacoBaHue He3aB/MCUMO OT COCTOSIHUS AUCKPETHOrO BXOAaA.
0011 — curHan Ha b ABT Mpw BKNOYEHWN OMCKPETHOIO BXOAa B PyYHOM peXrMe aHaroroBbii
a

yCTaHOBMEeHWe
BblXoda perynsropa
B 0%

v f] o

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 BXoAa:
"0" — Ha BxoA He nodaHo =24B, "1" — Ha Bxoa nogaHo =24B.

2. MyH1ManbHas AnvTenbHOCTb 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 KOHUIypupyemyto foruky paboTbl. JTo
3HauuUT, YTO MONb30BaTENb CaM OnpefensieT Ha3HayeHue TOro WM WMHOTO AMCKPETHOrO BbixOo4a, €Crn OH He
3a4€eyCTBOBaH A1 KaKoro-To perynaropa.

BHumaHue: Ecnu anckpeTHbI BbIXOA4 3adeCTBOBaH B CTPyKType ntoboro perynatopa, TO Ans AaHHOTO
OUCKPETHOro BbIXO4a NOrMka ynpasneHnst He UMeeT 3Ha4eHuUs.

[ns puckpeTHoro BbIXoAda, KOTOpbIi He ucnonb3dyetca [U[-perynatopoM, WMCTOYHWKOM aHanoroBoro
curHana ectb usmepsiemas senuuunHa PV. [Janee no BbiOpaHHoi norvke (DOT1.00, DOT2.00) o6pabaTbiBaeTcs u
hOpMUPYET NMOTMYECKUIN HOMb UMK eauHuUly, (curHan «Bbikn/Bkn»). To ecTb, Ha NorMke komnapartopa MMmeeTcs
BO3MOXXHOCTb MOCTPOUTb ABYX- , TPEX- N MHOIOMO3ULIMOHHbIV perynaTop.

Mpumep paboTbl BLIXOAHOrO YCTPOWCTBA MO JOrMKE ABYXMO3ULMOHHOIO PErynsatopa nokasaH Ha pUCYHKE

3.16.
po Do

A
|

< sP 100 ¢ sP 100 -

- -

UNANA NApAMETRE WHANS NAPAMeTDE

IO

) \Crcrepain 6)‘- [
a
PucyHok 3.16 — [Npumep pabomsi 8b1x00HO020 ycmpoticmea:
a) no noauke obpaTHOro 2-x MO3UyUoHHo20 ynpasneHus n.CTRL.00=0000, n. CTRL.01=0000,
6) o noeuke nNpsMo20 2-x No3uyuUoHHoeo yrpasneHusi n. CTRL.00=0000, n. CTRL.01=0001

Tpexno3nuUMoHHbIN perynsaTop pabotaeT B obpatHOM M npsmMoM Tune ynpasnexus perynsatopa. Korga
napameTp pacTeT W CTaHOBMTCA 4yTb GomMblue 3a4aHHOM TOYKW, TO BO3HWMKAET CUTyauus KOraa BKMOYEHbl ABa
BbIXoAa. OTO He AOMNyCTMMO, KOrga perynatop ynpasnseT peBepcuBHbiM ABuratenem. Bo usbexaHne nopobHown
cuTyaumm Heobxogumo wucnone3osatb napameTp CTRL.03 — 30Ha He4YyBCTBUTENBHOCTM 3-X MO3ULMOHHOIO
perynatopa (MepTBas 3oHa). Toraa BbIxodbl perynatopa 6yayT paboTaTb no norvke, NokasaHHOW Ha pucyHke 3.17.

DOt \r:\m‘fn‘ . '-303““
sp\.\\ -

(wrwon «Bonbwes)

R

gy \ WANS NADBMETEY

‘\"“1:\ MopTRas 30Ma
CTRL 03
PucyHok 3.17 - paghuk pabombi QucKkpemHbix 8b1x0008 3-X MO3ULUUOHHO20 peayrisimopa C UCMOo/1b308aHUEM 30Hb!
HeyyscmeumersnbHocmu (CTRL.03)

[lBa AMCKpeTHbIX BbIXOA4a MOTYT MCMONb30BaTh B KAYECTBE BXOOHOIO CMrHana OAUH U TOT e aHanoroBblv
Bxop, (Al) 1 UICNONHATL KaXxabl CBOK NOTMKY poOOThI.

BbixogHon curHan MoxeT ObiTb CTaTUYECKMM W UMMYNbCHBIM (AMHamuyeckum). Beibop anutensHocTu
(Tvna) BbIXOOHOrO curHana npovssoguTcs Ha ypoBHe DOT1.02, DOT2.02. OAnuTenbHOCTb BbIXOOHOMO MMMyrnbca
paBHasa 000,0 cooTBeTCTBYET CTaTUYECKOMY BbIXOAHOMY CUrHanYy.

B kayecTBe npvmMepa MMNynbCHOro BbiIXoAda Bbibepem norvky paboTbl OUCKPETHOrO BbiIXOA4a — MEHbLUe
yctaBkm MIN (DOT1.00=0002), anuTenbHOCTb MMMyrbCHOro curHana - 3 cekyHabl (DOT1.02=003.0). BeixogHou
CWrHamn npuv Takmx napameTpax m306pg>+\</eH Ha pucyHke 3.18.

[

= 1

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

3.13 MpuHUMN paboTbl aHaNoOroBoro Bbixoga

Perynatop MWK-121H nveeT oamnH aHanoroBbif BbIXO4, KOTOPbIA paboTaeT B pexume peTpaHCMUCCUMN
(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% BbIXOOHOro curHana» u «3HavyeHne BxogHoro curHana pasHoe 100% BbixogHoOro curHana» (Ha
puUcyHKe M300paxeHbl NYHKTUPHBIMU NIMHUSIMUK). DTUMU NapaMeTpamMu OOCTUMraeTcsl MacliTtabrupoBaHue BbIXOLHOMO
CurHama OTHOCUTENbHO BXoAHOro. PucyHok 3.19 wunniocTpupyeT paboTy aHanoroBoro BbiBOAA B peEXUME

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

PucyHok 3.19 — Paboma 6ri0ka aHarn0208020 8b1800a 8 pexume pempaHcMmuccuu

Kak BngHo n3 pucyHka 3.19, 6rnok o6paboTkn HOpMUPYeT BXOAHOW curHan, npusoas ero B AvanasoH 0 —
100% BbIXOAHOrO curHana. B 3aBMcUMMOCTM OT TMNa BbIXOOHOIO CUrHamna 370 6yAeT BblpaXaTbCsH B INEKTPUHECKMX
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 CUrHanM3auum

[ns BxogHoro napameTtpa PV npon3BoaMTCS KOHTPOMb BbIXOAA €ro 3a rpaHuLibl YCTaBOK TEXHOMOMMYECKOW
CUrHanm3auum.

Heo6x0AMMO NMOMHWUTbL, YTO YCTaBKM CUrHanusauuMum OOSDKHbI BXOAWTb B rpaHuubl pasMaxa LuKasnbl
N3MepsiEMON BEMWYMHbI.

TexHonormyeckass curHanMsauus ucnonb3yeTca ANd curHanu3aumm Ha uHgukatopax ALM1 un ALM2
nepegHen naHenw perynatopa, a Tawkke pAans forMkn paboTbl OUCKPETHbIX BbIXOOOB Kak 0006LieHHas
TexHomnornyeckasa curHanusauusi (n.m. DOT1.00=[0005]).

TexHonornyeckas curHanusaumsa uMeeT [Ba Buaa:

- abconoTHaa curHanusauusi. Micnonb3yeTcst Korda HYXHO CUrHanvM3upoBaThb BbIXO4 NapameTpa 3a
YCTaHOBIEHHbIE rPpaHu1Lbl. B Takom cnyyae 3agatoTcst HXKHUE BEPXHME FPaHuLbl TEXHONOMMYECKOW CUrHann3auum.

- [OeBMaUMOHHasi curHanu3aums. Wcnonb3yeTcsa Korda HY)XHO — CUMHanmM3vMpoBaTb  OTKITOHEHMWE
TEXHONOIMYeCcKoro napaMmeTpa OT 3HaYeHUs 3a4aHHOM TOYKN Ha 3HAYEHME YCTaBOK TEXHOMOrMYECKON CUrHanmM3auum.

Mpumep abcontoTHOM 1 AEBMALIMOHHOW cUrHanu3auum npuseneH Ha pucyHke 3.20.

'ncTepesnc TexHOMornMyeckon curHanu3daumu 3apaetca B nyHkTe MeHio CTRL.14. TpuHumn paboThbl
rmcTepesuca npeacrtasneH Ha pucyHke 3.20.

= A Myva? woat MyvaT e
Bepnash npesen Begwan n
PANMAKS WA

yerama MAX

Tew e

ycramea MIN | .

= M
Hitmrumt ~pe /

PROMAGE LA 5 PRI

A

Tesononmecas Teownormecas

Yorama MN | /£
L

D00 e Cnt Y

Fhoxo i 1

O VO CavOdus
MAX MAX

R
.

Tesononmecas Teoonormecas
(o GO
WN WIN

a) 6)

PucyHok 3.20 - 'paghuk cpabambigaHusi:
a) abcontomHoUl mexHonoaudeckol cueHanusayuu n.CTRL.16=0000,
6) desuayuoHHOU mexHonoauyeckol cueHanu3ayuu . CTRL.16=0001.
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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 OOMmKHa codepaTb TOKOMPOBOAALMX NMPUMEcen, a Takke NMpuMecen, KoTopble
BbI3bIBAIOT KOPPO3Uio AeTanen npubopa;

- HaMPSXXEHHOCTb MarHWTHbIX MONEW, BbI3BAaHHbLIX BHELLUHNUMW UCTOYHUKAMWU NepeMEHHOro Toka YactoTon 50
"4 MnNn BbI3BaHHBIX BHELLIHUMUW UCTOYHUKAMM NOCTOSIHHOIO TOKa, He AormkHa npesbiwatb 400 A/wm;

- napamMeTpbl BUOpaLmmn AOMKHbI COOTBETCTBOBATL UcnonHeHuto 5 cornacHo NOCT 22261.

41.2 Mpu akcnnyatauun perynsatopa Heo6X0AMMO UCKIIOUYNTD:
- nonagaHve TOKONPOBOAALLEW MbIW UK XUAKOCTU BHYTPb Npnbopa;
- HanM4me NOCTOPOHHMX NpeaMeToB BONM3N npmbopa, yXyALwatoWwmnx ero eCTeCTBEHHOE OXNaXaeHue.

41.3 Bo Bpemsi akcnnyatauuM HeoGXoauMo creauTb 3a TeM, 4YToObl NoAcoefdVHEHHble K npubopy
NpoBoAa He nepeniamblBaniMCcb B MECTaX KOHTAKTa C KNeMMaMmn U HE UMEeIn NOBPEXOEHNIN N30NALUN.

4.2 MoaroTtoBKa perynsatopa K UCnosib30BaHUIO
421 OcBoboauTte perynatop OT ynakoBKu.

422 Mepen Havanom MoHTaxa npubopa HeOoO6XOoAMMO BbIMOMHUTL BHELWHMI ocMoTp. [lpu aToMm
06paTnTb 0cobeHHOe BHMMaHNE Ha YMCTOTY NMOBEPXHOCTU, MApPKUPOBKUN N OTCYTCTBME MEXaHUYECKNX NOBPEXAEHUN.

423  BHUMAHUE!!! Mpu nogkntoveHun perynatopa MUK-121H cobniogate ykasaHus mep
6e3onacHocTy pasfena 6.2 HacToALLEN MHCTPYKLMK.

424 KabenbHble cBA3n, coeauHsowme perynatop MWK-121H, nopgknioyalTca yepes Knemmbl
coegMHUTENbHbIX pa3beMOB B COOTBETCTBMM C  TpeboBaHmamu  gencteytowmx "lNpasBun  ycTponcTea
ANEeKTPOYyCTaHOBOK".

4.2.5 MopkntoyeHne BxodoB-BbixodoB k perynatopy MWK-121H npousBogaT B COOTBETCTBUMM CO
CXemMaMy BHELLUHUX COeaNHEHWUI, NPUBEAEHHbIX B NpUnoxeHnn b.

4.2.6 [py NOOKMIOYEHUM NUHUA CBA3M K BXOAHBIM W BbLIXOAHBIM KrEMMaMm MpUHMManTe Mepbl No
YMEHbLUEHNIO BMWSHUA HaBeAEHHbIX LUYMOB: UCMO/b3ylme BXOAHble W (UMW) BbIXOAHbIE LUyMOMNoAasnsioLlue
GvnbTpbl Ana perynsatopa (B T.4. ceTeBble), WymonodaBnswowme unbTpbl Ans nepudepuHbiX YCTPOWCTB,
UCMNOnb3ynTe BHYTPEHHME LndpoBble UNbTPbl aHanoroebix BXogos perynartopa MUK-121H.

427 He ponyckaeTcs oGbeauHATb B OAHOM kabene (KryTe) uUenu, Mo KOTOPbIM MepegarTcs
aHanorosble, MHTEpP@ENCHbIE CUrHambl U CUMbHOTOYHbLIE CUrHamnbHblE UMW CUMBLHOTOYHLIE cUMoBble Lenu. [ns
YMEHbLLUEHUS1 HABEAEHHOIO LWyMa OTAENUTE JIMHWUK BbICOKOTO HaMpPsXKeHUs! UMK NIMHUK, NPOBOASALLNE 3HAYMTENbHbIE
TOKW, OT APYIMX NUHWIA, a Takke naberanTe napannensHOro My obLIero NOAKMIOYEHNsT C NMUHUSIMU MUTAHUA MpU
NOAKITIOYEHUN K BbIBOAAM.

428 HeobxooumMoCTb 3KpaHMpoBaHua kabenemn, No KOTOpbIM nepepaeTcs MHGopMauus, 3aBUCUT OT
ONvHbl kabenbHbIX CBA3EM M OT YPOBHSA MOMEX B 30He Npoknagku kabens. PekomeHayeTcs ucnonb3oBaTb
nsonupytoLimne Tpyoku, KaHarbl, NOTKA UNN 3KPAHUPOBAHHBIE MVHUN.

429 [Ona obecneyeHuss ctabunbHon paboTbl obopyaoBaHUS kornebaHWs HamnpsKeHUst U 4acToThbl
nUTaloLLEN SNEKTPOCETUN OOIMKHbI HAXOAUTLCA B Npefenax TeEXHUYecKkux TpeboBaHui, ykasaHHbIX B pasgene 1.3, a
OIS KaXKAOro COCTaBMSAOLLIEro KOMMOHEHTA CUCTEMbI — B COOTBETCTBUM C UX PYKOBOACTBAMM MO 3KcnnyaTaumn. [Npu
HEeOOXOAMMOCTH, ONS HenpepbIBHbIX TEXHONMOMMYECKUX MPOLEeCCOB, AOMMKHa ObiTb MpegycMoTpeHa 3awmrta oT
OTKIMOYEHNs (MNn BbIXo4a U3 CTPOSA) CUCTEMbI NOAAYUN SMEKTPONUTAHUSA — YCTAaHOBKOW UCTOYHUKOB GecnepebonHoro
nUTaHUS.

4.3 Pexxsum PABOTA

Perynatop nepexoaut B pexum «PABOTA» Kaxablin pas, kKorga BKIOYaeTcs NuTaHue.
M3 3TOro pexvMma MOXHO MEpPEVTU Ha W3MEHEHME PEXMMOB paboyero YpOBHS WNU Ha pPeXuMm
KOHpUrypaLum 1 HacTpoexk.
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O6bluHO 3TOT pexumM BblbupaeTcs BO Bpems paboTbl ANs yNpaBneHWsl KOHTYpPOM perynupoBaHus. B
npouecce paboms! MOXHO OCYLLECTBNSATL MOHUTOPUHT, T.€. BU3yaribHO OTCNEXMBATL U3MEPSEMYI0 BEMUUMHY,

3ajlaHHY0 TOYKY U 3Ha4YeHune ynpasndrowero BO34ENCTBUS. Kpome TOro, MOXHO OTCnexmnBaTb Ha CBETOAMOOHbLIX
MHOUKaTopax pexnmbl paGOTbI perynatopa, curHansbl TEXHOSOMMYECKON CuUrHanmsaumm npu npesbilUEHUN BEPXHErO
N HUXHEero npeaefioB OTKIIOHEHUA.

M3ameHeHne pexuma paboTbl perynstopa — OCYyLeCTBMEHMe nepexoga W3 aBTOMAaTUYECKOro pexuma
ynpaBneHus (kackagHbii — KY 1 nokanbHbein - J1Y) B pyqHow pexum ynpasrnenus (PY) n obpaTHo, ocyLLecTBnATb
BbIOOp BMAA 3a4aHHOW TOYKM U U3MEHSTb 3HAYeHWe 3a4aHHON TOYKN — BHYTPEHHSAS WU BHELUHAS, U3MEeHATb
3HayeHne ynpasensoLLEero BO3AencTBNs (B pyYHOM pexnme ynpasrneHus perynsatopom).

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

® aBTOMaTUYECKUIA PEXMM PaboTbl, KOTOPbIA COCTOUT U3 PEXMMOB:
- KackagHbln pexuM ynpasneHus - KY
- NoKarbHbIN pexum ynpasneHus - J1Y

® py4yHOMN pexum paboTsl - PY.

Pexum paGoTbl perynsitopa - aBTOMaTMYecKWid (KackafHbliA, mNoKanbHbIA) WM pyyHOW SBRSeTCs
3anomuHaeMbiM cocmosiHuem. ocne BKMOYEHUSI NUTaHUA PErynsaTop HaxoOMTCS B TOM peXumMe, B KOTOPOM OH
HaxoZMICsl HA MOMEHT OTKITOYEHWS.

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

Bbibop pexuma ynpasnenus: pyyHon PY, nokanbHbii J1Y, kackagHbeii KY ocyliecTBnseTca Haxatnem
knaeuwwwu [P/A] Ha nepedHel naHenu perynsaTopa ¢ nocneaylowmM Haxkatuem knasuwm [¢]. Mepexon u3 pyyHoro
pexuma ynpaeneHust PY B kackagHbli KY OnokvpoBaH, U BO3MOXEH TONbKO Mocre Bbibopa NoKanbHOro pexvma
ynpasneHus J1Y.

BOSMOXHbIE HANPABNEHUA

Noxanset pexvm ynpaanesms B2 ¢
3 H3MEHEHNA PEXUMOs paboTul

(Muanxarop NY)

A &
|

:

: KacxagHuii pexim ynpasneHms

: (Wnamxarop KY)

l -

|

| AgTOuaTIECHH peR g =

i " - ‘.i r\ PYNHOM pexuM ynpasneHus
| paborbi perynatopa | (raesn £

| - -

: N ¥ :

i g N . Ha Bnok-cxeme yxaam
|

|

[}

|

}

|

|

|

PucyHok 4.1 — Bbibop pexxuma yrpasrieHusi peayrsimopom

BbiGop pexuma ynpaeneHWs COMPOBOXOAEeTCA CBEYEHWEM COOTBETCTBYHOLLErO CBETOAMOOHOro
MHOMKaToOpa Ha nepegHeit naHenu perynsaropa:

- B KACKa[HOM pexume cBeTuTcs uHaukatop KY
- B NTOKanbHOM pexume CBeTUTCs uHaukartop J1Y
- B Py4HOM pexume cBeTuTCa nHaukatop PY
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4.3.1.1 ABTOMaTU4eCKUN KacKaaHbIN UIN NIOKaNbHbIA PEXUM pPaboTbl.
Mepexoa Ha py4yHOW peXxum paboThbl

ABTOMaTHyeCKUi e B aBTOMaTMyecKkoM KackagHOM WU JIOKaNbHOM peXxume pa60TbI perynatop ynpasndeT

KaCKaEHbIVI wnu 00ObeKTOM perynmpoBaHuna cornacHo Bbl6paHHOF0 3akKOHa perynmposaHua 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 mHgukatopoB J1Y unu KY, B cOOTBETCTBUM C BbIOpAHHbIM Ha [aHHbIN
MOMEHT PEXMMOM.

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

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

= [¢] e Ecnu onepatop Haxan knasuwy [¢'] B npouecce muraHusi uiaukatopa PY (npubnuautensHo
3-4 cekyHabl) — npounsonaeT ukcayusi 8bibpaHHO20 pexuma N perynatop neperaeT B pexnm

® Py py4YHoro ynpaeneHusi, uHamkatop PY Gynet cBetuTbeca — uTo OyaeT B AanbHenweM ykasbiBaTb

Ha PYy4YHOI peXxnm paboThbl.

YpoeeHb e Ecnu onepatop He nodmeepxdaem CBOVX OeNCTBUI HaxaTuem knasuwwn [¢'], To gaHHbIe
3awjumel AENCTBMA  onepaTtopa BOCMNPUHMMAIOTCA Kak HeBepHoe [AelcTBuMe unu  cryyavHoe,
COOTBECTBEHO PErynATOp HE U3MEHUT PEXMM YNpaBreHus.

4.3.1.2 Py4yHou pexum paboTbl.
Mepexoa Ha aBTOMaTUUYECKUI NIOKaNbHbIA PEXUM paboTbl

Py4Hol pexum e B pyyHOoM pexume paboTbl onepaTop C NepefHer MaHenu C NoMollbio KraBuw [A]
pa6oTbl “6onbwe” n [V] “meHblue”, ynpaBnsieT BbIXOAOM perynstopa, TeM cambiM opMUpyeT
3HayeHue ynpaBnsoLLEro BO3AENCTBUS, MO4AaBAaEMOE Ha UCMONHUTENbHBIA MEXaHWU3M.
O ky e Nnankatop PY Ha nepeaHen naHenu ceetutca. Mngukatopsl KY n JTY He ceeTaTcA.
O ny
® ry
& [P/A] e [Ins nepexoga B aBTOMATUYECKUW JIOKasIbHbIU PEXUM PEXMM YrnpaBreHuss Heobxoaumo

0sax0bl HaxaTb knasuwwy [P/A] Ha nepeaHeln naHenu perynsatopa.

KY e VHavkaTop J1Y Ha nepefHen NnaHenu HaunHaeT muraTb, ecrnv onepatop Haxan knasuwy [¢']
ny B npouecce muraHus uHgukatopa JY (npubnuantenbHo 3-4 cekyHObl) — npousonger
PY ¢ukcayuss eblbpaHHO20 pexuma W perynatop nepenaeTr B pexuM aBTOMaTUYEeCcKOro
J10KalbHO20 ynpaBneHust.
= [¢]
O KY e VHaukatop PY noracHeT u 3acBetutca uHaukatop JIY — uTto OyneT B AanbHenwem
@ ny yKa3blBaTb HA aBTOMATUYECKUI JTOKasIbHbIU PEXUM paboThl.
O py
YpoeeHb e Ecnu onepatop He nodmeepxdaem CBOVX OeNCTBUIA HaxkaTuem knasuwn [¢], To gaHHbIe
3awjumel OENCTBMA onepaTtopa BOCMPUMHMMAlOTCH Kak HeBepHoe [AeNcTBuMe unu  cnyyaviHoe,

COOTBECTBEHO perynaTop He USMEHUT pPEeXNM yrnpaBneHUa.

4.3.1.3 ABTOMaTU4eCKUMN NOKaNbHbIA PEeXUM paboTbl.
Mepexon Ha aBTOMaTUUYECKUM KacKagHbIN peXumM paboTbl.

ABTOMaTHM4eCKMN e B aBTOMaTU4ECKOM FOKaflbHOM pexunme pa6OTbI perynatop ynpasndeTt 00ObekToM

NnoKanbHbIN perynmpoBaHusi COrMacHo BbIOPAHHOrO 3aKOHA PErynMpoBaHUMsi M C COOTBETCTBYHOLLUMU
pPeXuUm paboThbl 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 MnaukaTop KY Ha nepefHeii naHeny HadvMHaeT MuraTb, €Crniv ornepatop Haxkan knasuwy [¢]
gﬂy B npouecce MuraHuss uHpoukatopa KY (npubnusmtenbHo 3-4 cekyHabl) — npousonget
Py ¢ukcayuss eblbpaHHO20 pexuma W perynatop nepengeTr B pPexXVM aBTOMaTUYeCcKoro
KackaOHO20 ynpaBreHus.
= [
@ Ky e VHaukatop NY noracHeT u 3aceetutcs uHaukatop KY — yto Oygetr B panbHenwem
O ny yKa3blBaTb Ha aBTOMaTUYECKNIN KacKadHbIl pexnum paboThbl.
Orpy
YpoeeHb e Ecnu onepatop He nodmeepxdaem CBOVX OeNcTBUIA HaxkaTuem knasuwn [¢'], To gaHHbIe
3awumel AENCTBMA  onepaTtopa BOCMNPUHWMAIOTCA Kak HeBepHoe [AelcTBue unu  cryyavHoe,

COOTBECTBEHO perynaTtop He USMEHUT pPeXnm ynpaBneHus.

4.3.2 U3ameHeHUe 3Ha4YeHUA 3agaHHON TOUKHN

Mpu BkmtoveHun perynatopa MUK-121H yctanaBnuaetca pexum PABOTA. Ha gucnnen NMAPAMETP
BbIBOANTCS 3HAYEHME U3MepsieMon Benn4YMHbI, a Ha aucnnei SABOAHHA — 3HauyeHne 3agaHHON TOYKM.

B perynatope MUK-121H nmeeTtca aBa Buaa 3agaHHON TOYKWM, UCNOMb3YeMOWN TOMNbKO B aBTOMAaTU4ECKOM
pexume ynpasneHus. Micnonb3oBaHvne BHELLHEN 3a4aHHON TOYKU AOMyCcKaeTCsa TOMbKO B CTPYKTypax perynsTtopos
[CTRL.00]=7;12. OaHHble BMAbI 3adaHHbIX TOYEK NPOrpaMMMpyroTCs Nnonb3oBaTeneMm W BbiOMparoTCs Ha ypoBHe
KoHpurypuposarusa CTRL.

BHyTpeHHsIA 3agaHHasi Touka M3MEHsIeTCs C nepefHel naHenu perynsitopa. 3HayeHWe BHYTPEHHel
3aflaHHON TOYKU ABNSIETCS 3aroMuHaemMbiM 3HadeHueM. MNocne BKNIOYEHUs NUTaHNs perynsitop HaumHaeTt paboTy ¢
TEM 3Ha4yeHMeM U C TeM BMOOM 3a4aHHON TOYKM, KOTOPOE ObINIo HA MOMEHT OTKIIOYEHNS.

BHelwHss 3agaHHasa ToYka 3agaeTcs ¢ BHELWHero aHanorosoro exoaa Al2. Mpu BeiGpaHHOM Buae 3agaHHom
Touykm kak BHELUHAA Bo3amoxeH Tonbko ee koHTponb Ha gucnnee 3ABOAHHA, naveHeHuTb ee 3HauyeHue ¢
nepegHen naHenu perynatopa HEBO3MOXHO.

AY | PYIABT
Al1 Bnok Hopmanuaaumun . ]
—— |t MacWTaGHUPOBAHURA (- n:‘élro =
sxona Al PV1 3AAHVE v pery P

EEER): . 4

BHYTPEHHAS
JANAHHAA TOMKA

A12 Bnox HopManniaunn A
— 4 MACLWITAOMPOBAHNA PV2 /

Bxona Al2

BHEWHAA
JARINHAA TOYKA

PucyHok 4.2 — Budbi 3a0aHHOU MOYKU peaynsimopa

Mpouenypa M3aMeHeHUA 3Ha4YeHUA BHYTPEeHHeN 3afaHHON TOYKMN
1. PeXXxum nHaukaumm gns munuYyHbiX PeryniTopoB U perynsaTopoB COOMHOWEeHUsI
® 1/s e [1pu yctaHoBneHHoM napametpe CTRL.00=0,1,2,3,8 Ana TMNU4YHbLIX PErYyNsSTOPOB, a Takke
O 2m npu yctaHoBneHHom napameTpe CTRL.00=4,9 onsa onsa perynsitopoB COOTHOLLEHMS.
e Perynsatop [OOMKEH HAXOAMTbCS B pPeXVMe WHAMKaAUMM MNapamMeTpoB perynsaTopa
(Begomoro-SLAVE perynsitopa) — nHamkatop 1/S ceetutcs, a unankatop 2/M He cBETUTCS.

2. PeXXuM nHamMKauum ansi KackaoHbIX perynsiTopos

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

® 1s e [1Ns1 M3MEHeHUs 3aaHHOW TOYkM 8edomoz20-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 e [Ina n3MeHeHus 3afaHHOM ToukM eedyuje2o-MASTER perynstopa npubop OoMmKeH
@ 2m HaxoOUTbCA B pexume MHAMKaUMM napameTpoB perynatopa (Begywero-MASTER
@ KY perynatopa) — uHgukatop 1/S He ceTuTcsl, @ uHgukatop 2/M csetuTcsi. Pexum paboTbl

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

3. Npoueaypa M3MeHeHUs1 BHYTPeHHel 3afaHHOM TOUKM.

o [1pn BbIBpaHHOM perynaTope BbiGpaTbh COOTBETCTBYIOLWUA PEXUM MHONKALMN U3MEHEHUS
3a0aHHOM TOYKU.

< [3BAO] o [1ns n3MeHeHUs1 3HaYeHUs BHYTPEHHEN (NOKanbHOM) 3a4aHHOM TOYKM HEOOXOOUMO HaxaTb
knasuwy [3BA].

e Ha nepepgHen naHenwn HayHeT murate aucnnen 3ABOAHHA. Ha panHHom atane npu
muratowem aucnnee 3ABOAHHSA BO3MOXHO M3MeHeHWe 3HayeHusi BHYTPEHHeW 3agaHHOMN

TOYKMW.

= [A] e C nepepgHen naHenu ¢ nomoupto knasuw [A] “Gonbwe” n [V] “meHbLlue”, ycTaHOBUTL

= [V] HeoOXoaMMOe 3HayeHWe BHYTPEHHEW 3afaHHOW TOYKW, WHAOMUMPYEMOW Ha awucnnee
3ABOAHHA.

= [J] e Ecnu onepatop Haxan knaeuwy [¢'] B npouecce mwuranus aucnnes 3ABOAHHSA

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

YpoeeHb e Ecnu onepatop He nodmeepxdaem cBOUX AENCTBUN HaxaTuem knasuwm [¢] B npouecce
3awumel Muranusi uHamkatopa NY (npmbnuautensHo 3-4 cekyHabl), TO AaHHble elcTBUS onepaTtopa
BOCMPUHUMAIOTCS Kak HEBEPHOE [eNCTBME UNK CryYalHoe M3MEHEHNE 3HAYEHNSI.

PeXXuMbl M3MeHeHUA U NepeknvYeHUsa 3agaHHOM Touyku. CTaTuveckas U AUHaAMMUUecKas
6anaHcupoBKa

OyeHb BaxHbIM A58 HOPManbHOW paboTbl perynaTopoB SBASETCS Hanmyme B HUX 6e3ydapHo2o (nnasHozo)
MEePeKMoYeHUsT Unu U3MeHeHUs1 3afaHHOW Toudku. [lepeknioyeHne unv nsMeHeHne 3agaHHOW TOYKWM perynatopa
MWK-121 npoucxogmT B cny4asx:

® MepeknioYeHne perynaTopa ¢ pydHoro pexvmMa paboTtbl Ha aBTOMaTU4ECKUIA;

® UV3MEHEHVEe 3HayeHWss BHYTPEHHeW 3afjaHHOM TOYKM C nepedHen naHenu perynatopa unu no
UHTEpdENncy;

® NepeknioyeHre ¢ NokasnbHOro pexvma paboTbl B KaCkagHbI pexum paboTbl 1 Hao6opoT.

N3ameHeHne (VIJ'IVI nepeKmoqume) 3a4aHHOM TOYKM perynatopa obecneynmBaeTcs C NOMOLLbIO CTaTUYECKOW
WM gAuHaMmn4eckomn 6aﬂaHCMDOBKM y3na 3agat4yuka perynatopa.

B 3aBucumocTn ot 3HayeHun napameTpa KoHdurypauun [CTRL.02] — crtaTnyeckas vnu guHamuyeckas
OanaHcupoBkn 3agaHuss B perynatope MWK-121 ecTb pasHble pexumbl CTAaTUYECKOW U OMHAMUYECKON
6anaHcMpoBKu:

e 1 pexxum: [CTRL.02]=0 — auHamuyeckasa 6anaHcupoBka,
e 2 pexxum: [CTRL.02]=0 — ctaTtnyeckasn 6anaHcmMpoBka.

®dyHKUMOHanbHass cxema paboTbl GanaHCMpPOBOK MoKa3aHa Ha pucyHke 4.3. OyHKUMM pEXUMOB
cTaTU4ecKon 1 AnHammu4eckon 6anaHcMpoBKKU NokasaHbl B Tabnuue 4.1.

NMAPAMETP
cTaTuyeckas
3ABOAHHA v SPuew GaraHcupoBka 3anaHve
[se } — — pegynsTopy
ny dro OuHamuyeckasn
6anaHcupoBka

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

PucyHok 4.3 — QyHKyuoHansHas cxema banaHcuposok peaynsimopa MUK-121

MpumeyaHue. Ha cxeme yCnoBHO NoKa3aHO MOMOXKeHWe nepeknoyartenei Ans aBTOMaTUYecKoro pexvma
paboTbl perynatopa u AUHaMUYeckon 6anaHCMpoBKu.
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Tabnuya 4.1 - ®yHKkyuu pexxumos banaHcuposok peaynsamopa MUK-121H
£ 3HaueHve
5 2 [napameTpos
= .
2 S [HaMuka n3ameHeHns 3agaHHON TOYKM
()
©
o = [CTRL.02]
©
Mpw nepekntoveHn 3agaHne HauMHaeT U3MEHATCS OT 3HaveHus Bxoaa Al1 go
MepeknioyeHne 1 1
YCTaHOBINEHHOIO 3Ha4YeHusi 3agaHus co ckopocTbio banaHcuposky [CTRL.02]
pexvMa paGoTbi
PYYHOWN-ABTOMAT | 2 0 Mpu nepeknoveHnn SP= Al1
M3meHeHne 1 1 Mpy n3MeHeHUn 3afaHne HauMHaeT UBMEHATLCS OT ero NpeablayLero 3Ha4eHus 4o
BHYTPEHHeW 3agaHHon YCTaHOBIIEHHOIO 3Ha4YeHNUs co ckopocTbio 6anaHcuposku [CTRL.02]
TOuKY (C nepearen Mpy n3aMeHeHUn 3agaHne MrHOBEHHO MEHSIETCS OT ero npeabl €ro 3HayeHus oo
nanenm um no 2 0 P 8 CTaHOBIEHHOIO easai A
VHTEpdeNncy) Y
MepekntoyeHne c 1 1 Mpwn nepeknoyYeHUn 3agaHne HauMHaeT U3MEHSTCS OT ero npeablayLLEero 3HaYeHns
BHYTpPeHHel paboyen [0 YCTaHOBMEHHOro 3Ha4YeHus co ckopocTbio 6anaHcuposky [CTRL.02]
TOUKY Ha BHELWHIoo U |, 0 Mpwn nepekntoyYeHn 3aaaHne MrHOBEHHO MEHSIETCS OT ero npeablayLLero 3HaveHus
HaobopoT [0 YCTaHOBIIEHHOrO HOBOIO.

MpumevaHune. Ecnn 3HaveHne [CTRL.02]#0, TO 3HayeHWe CKOpPOCTW AMHamMu4eckon 6GanaHCMpOBKU
ycTtaHaBnueaeTcs B npegenax [000,1; 999,9] tex.ea./MuH.

4.3.3 N3meHeHue 3Ha4YeHNA ynpaBnsowero BoO3aencTBums

O Ky
O ny
® ry

= [A]
= [V]

3ABOAHHA

40.0

3
<

3ABOAHHA
40.0

o [1na n3aMeHeHns 3HaYeHus ynpaBnsoLwero BO3AENCTBNS PErynaTop AOMKEH HaXoaUTbCS B
PYYHOM pexume ynpasrneHus. Ecrnv perynatop HaxoauTcs B aBTOMATUYECKOM pexume, ero
HeobXoAMMO NepeBecTy B PYYHOW PexuM ynpaeneHns — cm. pasgen 4.6.1. MHgukatop PY Ha
nepegHen naHenu ceeTuTcA. BeibpaH py4HON pexum ynpasneHus.

e B pyyHOM pexume paboTbl onepaTop C NepedHen MaHenu C NoMoLbio knasuw [A]
“Oonbwe” n [V] “MeHblue”, ynpaBnseT BbIXOAOM perynatopa, Tem cambiM chopmupyeT
3Ha4YeHWe ynpaBnsoLLEero BO3NENCTBUSA, NOAABAEMOE Ha UCMONHUTENbHBIA MEXaHN3M Yepes
kntoun BOJIbLUE-MEHBLUE vnu aHanoroBbin BbIXO4, B 3aBUCUMOCTU OT BbIOpaAHHOro Tuna
perynatopa (cm. napametp CTRL.00 koHdurypauum).

e 3HayeHue BbIXOOAHOTO curHana B % (B 3aBMCMMOCTM OT BbIOPaHHOM CTPYKTYpbI
perynsatopa) niguumpyetcs Ha gucnnee SABOAHHSA:

- BbIXOHOIO aHanoroBoro curHana,

- 3Ha4YeHue curHana Ha BbixoAHble krtoun BONbLUE-MEHBLLE,

- BHELLUHWI curHan noroXxeHusi MexaHvuama (ucnonb3oBaHue Bxoga Al2).

o [Ipn U3MeHeHUn 3HaYeHUs yNpaBnALLEro BO3AENCTBUS NOCMe NepBoro Haxatus nobon
n3 knasuw [A] “Gonbwe” unn [ V] “meHblue” HaumHaeT murate ancnnen 3ABOAHHA, nubo
cBeToanoaHble uHamkatopbl A unu Y, ykasbiBas TEM CaMblM OMepaTopy Kakow napameTp
(curHan) B AaHHbIA MOMEHT N3MEHSAETCS.

e [locne OKOHYaHUSA W3MEHEHUS 3HAYEHWS YNpPaBMSOLLEro BO3OEWCTBUSA, MO OTMyCKaHUU
knaesuw [A] “6onbwe” nnu [V] “mMeHbLUE” NO UCTEYEHUN HECKOSMbKM CEKYHA UMW Haxatue
knaeuwbl [¢'] aucnnen 3BABOAHHS nepectaeT murath, a 3Ha4YeHUe Bbixofa UKCUPYETCS B
3HEProHe3aBNCUMON MaMATU.

4.3.4 PexxuMbl MHAUKaLMK perynaTtopa

® 1/s

O 2m

o OCHOBHOM peXUM UHAUKaALUWN:
[Mpu yctaHoBneHHOM 3HayeHun napametpa (SYS.04=0000) naHenb MHAMKALMM NOCTOSIHHO
nveeT Bua:

aucnine MTAPAMETP — 3HayeHue Bxoaa Al1,

aucnnen SABOAHHSA — 3apaHne perynatopa,

aucnnen BUXIO — 3HayeHne Bbixoga peryndaropa.

o [1pn HaxaTuu KnaeBuwn D
pexum nHgnkauunn.

NPOUCXOANT MEPEKITOYEHNE MAHENN HA LOMNOSTHUTENbHbIN
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Mpu ycTaHoBNeHHOM 3HadeHun napameTtpa (SYS.04=0001) gononHuTeNbHasa naHenb umMeeT

BUA:
® 18 aucnnen MAPAMETP — 3HauyeHune Bxoga Al1,
ancnnen SABOAHHSA — 3HayeHune Bxoaa Al2,
@® 2™ aucnnen BUXIA — 3HaveHue Bbixoaa perynatopa.
Mpu ycTaHoBneHHoM 3HayeHun napameTpa ([SYS.04=0002) gononHuTensHas naHenb nMeeT
BUA:
@® 1S aucnne NAPAMETP — 3HauyeHune Bxoga Al1,
aucnne SABOAHHSA — 3HayeHune Bxoaa Al2,
® 2m avcnnen BUXIA — cocTosiHne AUCKPETHBIX BXOAOB/BLIXOA0B perynatopa (CM. HUxe).
BUXIia4
BKJIIOUEHO { /] 5\
BBIKJIFOUEHO j] % H\
] == O
DI1 DI2 DO1 DO2 DO3 DO4
® 1s e [1py NOBTOPHOM HaXKaTWUM KraBULLM O perynsTop CHoBa MepenaeT B OCHOBHOW PEXUM
NHOWNKaUUN.
O 2m Ankat
e PeXXum nHgmMKauum no yMos4yaHuio:
M YCTaHOBMIEHHOM 3Ha4YeHuuM napameTpa .05= , ) naHernb
Mpu vy p pa (SYS.05=0000, SYS.04#0000)
@® 1S MHOVKaLUUnM uMeeT BuA;
aucnne MAPAMETP — 3HaueHue Bxoga Al1,
® 2m aucnnen SABOAHHSA — 3HavyeHune Bxoaa Al2,
aucnnen BUXIA — 3HayeHme BbIxoaa perynaropa
M YCTAHOBEHHOM 3Ha4YeHUN napameTpa .05= naHenb MHAMKaUUM MMeeT BUa;
Mpuy p pa (SYS.05=0001)
@ 18 avcnneit MAPAMETP — 3HaueHue Bxoga Alf,
avcnnen 3ABOAHHSA — 3apaHuve perynsitopa,
O 2m aucnnen BUXIL, — 3HauveHne Bbixoaa perynsropa.
Mpun ycrtaHoBneHHOM  3HadyeHun napametpa (SYS.05=0002) pgns  perynatopos
CTRL.00=5,6,7,10,11,12 naHenb nHANKaLUUN UMEET BUA;:
O 18 auvcnneit MAPAMETP — 3HaueHue Bxoga Al2,
avcnnen 3ABOAHHSA — 3apaHuve perynsitopa,
® 2m aucnnen BUXIA — 3HaveHue BbIxoaa perynsTopa.

4.3.5 Koppekuusa nsmepsiemoro napameTpa U BHyTpeHHen 3a4aHHON TOUKU

B MeHl0 KoHMurypaumm yctaHoBuTb cnepylowmin tun perynsatopa: CTRL.00=0006 (CTRL.00=0011 -
UMMYNbCHBIN) — PErynsaTop C BHELLHEN KOPPeKUMen 3agaHHON TOYKM.

BHyTpeHHAs1 3agaHHasi TOYka M3MEHSIETCA C nepedHer naHenu perynaropa. 3HavyeHwe BHYTPEHHEN
3a/1aHHON TOYKM SIBNSIETCS 3aroMuHaeMbIM 3Ha4eHueM. locne BKIOYEHUS NMUTaHUst perynsatop HadvMHaeT paboTy ¢
TeM 3Ha4YeHNeM 1 C TeM BUOOM 3aaHHOM TOYKU, KOTOpPOe OblfIo HA MOMEHT OTKIOYEHMS.

BHelwHss 3agaHHasn Touka 3agaeTcsi ¢ BHELWHero aHanorosoro sxoaa Al2. Mpu BeiGpaHHOM Buae 3agaHHoOm
Toukn kak BHELUIHAA, Bo3moxkeH Tonbko ee koHTpornb Ha gucnnee 3ABOAHHA, nameHuTb ee 3HauyeHune c
nepegHen naHenu perynsaropa HeEBO3MOXHO. B pexvme KY BO3MOXHO U3MEHUTb BHYTPEHHIOIO 3aaHHYIO TOYKY, YTO
Ba)XKHO Npu paboTe ¢ KoppeKunern BHYTPEHHEN 3a4aHHON TOYKM.

Koppekuus BHyTpeHHeW 3aaHHOM TOYKN perynsitopa ocyLecTBnsieTcs no dhopmyne:

SP =SPBHYTp + K, * X2 +B

TouKa KOpPPEKLMN, B KOTOPOM KOPPEKTMPYIOLLIEE 3HAaYEeHME PaBHO HYTHO;

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 — TekyLlas, CKOPpeKTMpOBaHHas 3agaHHasi Touka

SPBHYTp — BHYTPEHHSI HECKOPPEKTUPOBaHHas 3adaHHas Tovka. MameHseTca 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 BHyTpeHHeN 3aaHHON Touku (mocne HaxaTtus knasvwm [3BA]) no
8 ny aHanorosomy Bxoay Al2
Py

4.4 Pexum KOHOUTYPUPOBAHUE

C nomouwbio pexuma "KoHdurypuposaHue" BBOAAT MapaMeTpbl BXOOHbLIX CUrHanoB, napameTpbl
cuUrHanusaumm OTKIMOHEHWI, NnapaMeTpbl TMna ynpasneHus, napameTpbl ceTeBoro obmeHa, napameTpbl BbIXOOOB U
CUCTEMHbIE MapameTpbl.

MapameTpbl pasgeneHbl NoO rpynnam, Kaxpgas M3 KOTOpbIX HasbliBaeTcs "ypoBeHb". Kaxpgoe 3apaHHoe
3HayeHne (INEMEHT HaCTpPOWMKU) B 3TUX YPOBHAX Ha3biBaeTca "mapameTpom”. [MapameTpbl, MCNOMb3yeMble B
perynatope MUK-121H, crpynnMpoBaHbl B ABagUaTh OAMH YPOBEHb U NpeAcTaBrieHbl Ha Anarpamme (pUcyHok 4.5).
MHoukaums 3HadyeHus napameTpoB KOHUrypaumMm n nx HOMEpPOB ykasaHbl Ha pucyHke 4.4. HasHayeHue ypoBHew
KOHpurypauum ykasaHo B Tabnuue 4.2.

lMepexop B pexum KoHUrypaumm n HacTpoek ocyllectensercs u3 pexmma PABOTA gnutensHeim, 6onee
3-X ceKkyHA, HaxaTveM KnasuLn [0].
Mocne aToro Ha UMdPOBON ANCNNEN BbIBOAUTCA MEHIO BBOAA Naponsd B Buae murarowmx umdp: «P 00».
C nomoLubto knasuww nporpammupoBaHus [A], [ V] Ha gucnnee BeecTn naponb «P 02» 1 kpaTKOBpeMEHHO
HaxaTb knasuwy [¢].
BHUMAHMUE!
Ecnu naponb BBeAeH He BEpHO — perynsitop nepevaeT B pexum PABOTA.
Ecnu naponb BBeaeH BepHO - perynatop nepenget B pexum KOHOUTTYPALINN.

Ha3BaHue ypoBHA

P Pt KOHUrypaumm
' d

Ccumeonui L nF D yKasbiBaloT

_ SO O TOM, YTO NpUGOpP HaxoauUTCA

| '_ Pt B pexuMe BbiGopa ypOBHSA
1 KOHcpurypaummn

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

PucyHok 4.4 - MHOukayusi 3Ha4eHUs1 napamempos KoHgbu2ypayuu U ux HOMepOos.
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4
3HaueHne napameTpa :
napametp PID.02 5151 ypoBHsi - _
PID.02 HacTtpoek ML -
perynsTopa

PucyHok 4.5 - [Quaepamma pexxuma KoHgbuaypayuu u Hacmpoek

4.4.1 HasHa4yeHuMe ypoBHen KOHcurypaumm

Tabnuua 4.2 - Indukayusi Homepa ypOBHSI KOHguaypayuu

HasHaueHne YPOBHA HasBaHue UHpukauun
HacTtponka napametpos N[ perynaropa PID ,D | Cl
e e e | awiane | A m [ nC
HacTtpornka napameTpoB aHanorosoro Beixoga AO AOT H 0 I:
KoHcpurypauwmsi BxogHoro yctpoincTaea DI DIN
KoHdumrypaums BbixogHbix yctporictes DO1+D0O4 DD%-'I:’S DD%-.II% d 0 t ‘l_d D l,: Lf
HacTtpolika napameTpoB perynaropa CTRL E ,: rL
et surors orABbors camana Al wevi | Lou fLnY
VGADASBLI BXORHOTO ariarorosert cnniana Al wrve | Lnucdlndd
Kann6poska aHanorosbix Bxogos Al1, Al2 CLI1, CLI2 [ L | ,’[ ,l_ | E
Koppekuus aHanorosbix Bxogos Al1, Al2 COR1, COR2 E or ,,,,: onr
Kannbposka aHanorosoro Bbixoga AO CALO E H L 0
O6wwue napameTpsbl SYS 5 H 5
CoxpaHeHve napameTpoB SAVE 5 H LJ E
3arpyska napameTpoB LOAD
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4.4.2 N3ameHeHune n hMKCcupoBaHMe 3HaYeHUMN

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

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

Bbibpas Heobxoaumbln napameTtp knasuwamu [A], [V], ANA uW3MeHeHUs 3HayYeHusd napameTpa
HEOBXOAMMO CHOBA KPATKOBPEMEHHO HaxaTb knasuwy [¢].

Ha uudgpposom aucnnee 3ABOAHHA B Mueamwem pexunme YCTAaHOBUTCSA 3HaydeHMe napameTpa
BbIOpaHHOro NyHKTa MeHto: Hanpumep, «000.1».

C nomouwbio knasuw [A], [V], npy HeobxooumoCTW, NMPOU3BECTM U3MEHEHME 3Ha4YeHWs BblGpPaHHOro
napameTpa, KpaTKOBPeMeHHO HaxaTb Knasuwly [¢/] — npubop cHoBa nepenaeT B pexum BbiGopa napameTpa.

C nomolwbio knaeuw nporpammunpoBaHus [A], [ V] ycTaHOBUTL crieayowmii Heo6XoANMBbIN AN U3MEHEHWS
NYHKT MEHI0, U T.4. NOKa BCe HeobXxoanMble NapameTpbl HA AAHHOM YPOBHE KOHurypauum He 6yoyT N3MeHEHbI.

[ins Toro 4ToBbl BEPHYTLCA K BLIBOPY YPOBHS KOHMIypaLm, HeobxoanmmMo HaxaTk knasuuy [O].

[anee BbIOpaTb cnegyolen YpoOBEHb KOHMUrypauum, KOTOPbIN HYXHO W3MEHWUTb W MNOBTOPUTL
BbILLEN3NOXeHHble onepaunn. W Tak Ao Tex nop, noka He O6yayT 3MeHeHbl BCe HyXXHble napameTpbl.

Bei3Batb ypoBeHb SAVE «5HuE» 1 coxpaHntb Bce M3MeHeHHble 3HaYeHUs1 B 3HEPTOHE3aBUCHMMON NaMsATU.
[Mpu coxpaHeHun napameTpoB B 3HEProOHE3aBUCUMOMN NaMATU BbIXOO U3 pexuma KOHdurypauum ocyllecTBnseTcs
aBTOMaTNYECKM.

Ecnn wn3meHeHHble napamMeTpbl HE HYXXHO COXpPaHATb B 3HEProHe3aBMCMMOW MamaATu (napameTpbl
COXPaHSATCA B ONepaTUBHOM NaMsiTH), BbIXOA U3 pexuma KOHGUrypaLmm ocyLLecTBnseTca AnMTenbHbIM, 6onee 3-x
cekyHa, HaxaTuem knasuiwn [A] “nu no McTedeHnn BpeMeHN 2-X MUHYT.

[nsi nepexoda HenocpeaCTBEHHO M3 pexnMa koHdurypaumm B pexum PABOTA Heobxooumo yaepuBaTb
knasuwy [] B TeueHve 3 cekyHa. B pexvume PABOTA npoucxoanT namepeHne u o6paboTka BXOAHbIX CUrHANOB B
COOTBETCTBWM C 3afjlaHHbIMW HACTPOMKaMu, a Takke (POPMMPOBaHNE BbIXOOHbLIX BO3AENCTBUN.

4.4.3 PaspeweHue KoHdurypmpoBaHuss perynsatopa no cetm ModBus. 3anucb
napamMeTpoB B 3HEpProHe3aBUCUMYIO NaMATb. 3arpys3ka napaMmeTpoB U3 3HepProHe3aBUCUMOW
namMsaTu.

KoHdurypupoBaHue perynatopa Npou3BoAUTCS Kak C NepeaHer naHenu perynsaropa, Tak U no npoToKony
ModBus (RTU). Yepes uHTepdenc KOHDUrypupoBaHMe npoM3BOAMTCS C MOMOLLBIO MPOrPaMMHOIO MPUIOXEHNS
MWK-koHdurypaTop (pacnpocTtpaHsaeTca 6ecnnaTtHo) unu yeped SCADA cuctemy.

Ona Toro 4toGbl usbexaTb He CaHKUMOHMPOBAHHOIO M3MEHEHUsI NnapamMeTpoB KOHdurypauum yepes
WHTEPdENC CYyLLEeCTBYET ypo8eHb 3awumbl AOCTYNa K peructpaMm KoHdwurypauuu. 3anpetuTe Unu paspeLunTb
[OCTYN K 3TUM perncrTpam MOXHO C BEPXHEro YPOBHS, a Takke B MEHIO KOHUrypaLumn perynaropa.

PaspelueHne koHdurypmposanusa no cetn ModBus (moctyn k peructpam 29-196, 205) paspeluaeTtca Ha
BepXHeM YpOBHe 3anucbio B perncTp 28 3HayeHus "1". Ecnv B aTom permuctpe Haxoautca "0", To KoHurypmpoBaHue
Ha BEPXHEM YPOBHE 3arnpeLLeHo.

Hoctyn k peructpam 197-210 (kpome 205) paspeluaeTcsi Ha BEPXHEM YPOBHE 3anucbio B peructp 28
3HayeHus "2".

C nepegHenm naHenu perynatopa paspelleHve nporpaMMMpPOBaHUS  OCYLLECTBNSETCH Ha YPOBHE
koHdpurypauum LOAD npm BeiGope napametpa LOAD.00=0001 unn LOAD.00=0002.

HeobxooumMoO MOMHWTB, YTO MOCrne 3arpysku KoHdwWrypauum no cetu, HeobxoAumo caenaTb 3anucb
napameTpoB B 3HEPro3aBUCHMON NamMATU. 3anncb B 3HEProHE3aBUCUMYIO MaMsATb NPOM3BOAUTCA UMW C NepeaHen
naHenu, unu ¢ BEpXHEro ypoBHSi.

3anucb napamMeTpoB B SHEProHEe3aBUCUMYID MaMsiTb C BEPXHEro YPOBHA NpOU3BOAUTCH [BYMSI
cnocobamu:

1) locne wun3meHeHus Bcex Heobxoaumbix napameTpoB B MWK-KoHdurypatope HaxaTb Knasuwy
"3anucaTb KOHMUrypaumio" 1 B NOSBMBLLUEMCH OKHE YCTaHOBUTbL ranoyky "CoxpaHuTb Nonb3. HAaCTPOMKn";

2) nocne 3anucu Bcex HeobxoanMbIX NapameTpoB B Npnbop 3anvcaTb B pernctp 28 3HadeHue "1", 1 notom
3anucatb 3Ha4veHue "1" B peructp 205.

3anucb napaMeTpoB B 3HEPrOHE3aBMCUMYIO NaMsiTb C NepeAHel maHemnu MPOU3BOAUTCS Creaylowmm
obpasom:

1) npom3BecT MoaudmrKaLuo Bcex He0bxoaNMbIX MapamMeTpoB;

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

3) HaxaTb knasuwy [¢];

4) na gucnnee NMAPAMETP nosBaTcs CMMBOIbI
3anncy B dHEProHe3aBUCUMYIO NaMSThb;

5) nocne ykasaHHbIX onepauuin 6yneT npousBedeHa 3anncb BCEX MOAUMULIMPOBAHHBIX MapaMeTpoB B
3HeproHesaBUcUMYyIO NamsTb. [locne npoBedeHus 3anucu napameTpoB perynsatop nepenget B pexum PABOTA.
Mocne 3anucu napametp SAVE.O01 aBTomaTtudeckun yctaHasnueaetcsa B 0000.

SAUE", ykasbiBasi 0 TOM, YTO MPOUCXOAUT OMepaLms
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Onsa 3arpys3kum napamMmeTpoB HAaCTPOEK Nnofb3oBaTtena HeobxoaMMo:

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

2) HaxaTb knasuwy [¢];

3) Ha gucnnee NMAPAMETP nosBstca cMMBONbI "ubEl"', yKasbiBass 0 TOM, YTO MPOUCXOAUT ornepauns

3arpy3ku nosib30BaTesIbCKUX 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 HAaCTpoekK perynatopa

[ns 3arpy3ku napameTpoB HacTPOWKW NPEeAnpuATUS U3roToBuTens (yCTaHOBKa 3aBOACKMX 3HAYEHU Mo

ymMonyaHuio) Heobxoammo:

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

2) HaxxaTb knasuwy [¢];

3) ua aucnnee MAPAMETP noseatcs cumeonsl "F AL E", ykasbisasi o Tom, uTo npoucxoauT onepaums

3arpy3ku 3aBOACKMX HACTPOEK;

4) nocne ykasaHHbIX onepauuii 6yayT 3arpykeHbl Bce 3aBOACKME HACTpoMku. Mocne 3arpysku napameTp
LOAD.02 aBTomaTtnyeckun yctaHaenmasaetca B 0000.
Heobxo0umo noMHUMB, YTO NOCre 3arpy3ki HacTPOeKk HeobxoAMMO NPOU3BECTM 3anvcb NapaMeTpoB B
SHEproHe3aBUCUMYIO MamsiTb, B MPOTMBHOM CIlydae 3arpyeHHas uHdpopMaumsi He OyaeT coxpaHeHa npwu

OTKIIOYEHUWN NUTaHUS perynaTopa.

4.5 MNopsagok HaCTPOMKMN aHaANoOroBbIX BXOAOB U aHaNoroBoro Bbixoaa

Mpun HacTPoIKe M NEPEeCTPOoKE C OLHOrO TUMa BXOAHOMO CUrHana Ha ApYroi Tun, Heo6XoOMMO BbIMOMHUTL

cnepyoluee:

- ycTaHoBuUTb 3HadeHne napametpa AIN1.00 (AIN2.00 gns aHanorosoro Bxoga Al2), cooTBeTcTByHOLLEE

TNy BXOOHOro curHana,

- YCTaHOBMTb MNOMOXEHWE NepeMbl4ek Ha MoAyfe YyHUBepcarnbHbIX BXOAOB B MOMOXEHWE COrnacHo
BbIOpaHHOMY TNy BXOAHOro curHana (tabnuua 4.3, pucyHok 4.8).

Tabnuuya 4.3 — lNonoxeHusi nepembidex Orisl pa3HbIX MUNog 8X00HbIX CU2Hano8

Koa Bxopa MonoxeHune nepembiyek Ha
MapameTp MeHI0
Tun BxogHoro curHana npu 3akase MoAyne yHuBepcarnbHbIX BXOAOB
KOHdurypaumm
perynsitopa (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 200°C 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 500, Pt50, ot muHyc 50°C fo nntoc 650°C 11 AIN1.00=0006 JP1[1-2], [5-7], J1[1-2], J3 [3-4]
TCIM 1000M,Pt100, ot MmuHyc 50°C pgo nntoc 650°C 12 AIN1.00=0007 JP1[1-2], [5-7], J1[1-2], J3 [3-4]
TCI rp.21, ot muHyc 50°C fo nntoc 650°C 13 AIN1.00=0008 JP1[1-2], [5-7], J1[1-2], J3 [3-4]
TXKK (J), ot 0°C go nntoc 1100°C 14 AIN1.00=0011 JP1[1-2], [5-7], J1 [3-4], J3[1-2]
TXK (L), ot 0°C go nntoc 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), ot 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 go nntoc 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, RBx=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 fo nntoc 180°C 10 AIN2.00=0004 JP2[1-2], [5-7], J2 [1-2], J4 [3-4]
TCN 500, Pt50, oT MuHyc 50°C o nnitoc 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]
TAM10 (S), ot 0°C ao nntoc 1600°C 18 AIN2.00=0015 JP2[1-2], [56-7], 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 o nnroc 2500°C 20 AIN2.00=0017 JP2 [1-2], [5-7], J2 [3-4], J4 [1-2]

MpumeyaHums.

1. NonoxeHne nepemblyeKk AN HACTPOMKM aHaNoroBblX BXOAOB AOMMKHO COOTBETCTBOBATb MOMOXEHWUIO NEepeMblYek Ha
Moayne yHuBepcarnbHWX BXOOOB, a TakKe COOTBETCTBOBATb HOMEpY napameTrpa MeHI0 KOHMrypauuu aHanoroBoro Bxoga
OTBeYaloLLero 3a TUn BXOAHOro curHana.

2. CmelleHve BxoaHoro curHana 4-20MA ycTaHaenvMeaeTcs NporpaMMHO.

3. XapakTepuCTUKN TUNOB BXOOHbIX CUrHANOB NpuBeaeHbl B pasgene 1.

4. MNopsgok kannbpoBKM BXOAHbIX aHaroroBbIX CUrHanoB NpuBeaeH B pasgene 5.

O

FEFE] [FEE

B

PucyHok 4.8 — NonoxeHue nepembiyek Ha niname npubopa

i

R
SIS EC1ICEEEERE

Mpwv HacTpolike 1 NEpPecTporke C OAHOMO TuMNa BLIXOAHOMO CUrHama Ha Apyrow Tun, HeoGxoarMo NPUBECTH
B COOTBETCTBME MOSOXEHME NepeMblYki Ha Modyre aHarnoroBoro Bbixoda (YyCTaHOBNEHHOM BHYTPY perynstopa).

Tunbl BEIXOOHBIX CUFHAIOB, U NMONOXEHMS NepPeMbIYK/ NpuBeaeHbl B Tabnuue 4.4.

Tabnuya 4.4 — [MonoxeHus nepemblyek O71s pasHbIX MUMos 8bIXOOHbIX CUSHAI08

MonoxeHune nepemblyek X1 Ha
[rana3oH BbIXOQHOrO curHana nnare
Ot1 0 MA 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 o 20 MA, RH < 500 Om [2-4], [5-6]
OT0Bpao10B, RH22kOM [1-2], [3-4]

MpumeyvaHne.
Mopsaok kanmbpoBKM BEIXOAHOIO aHanNoroBoro curHana npuesefeH B pasgene 5
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4.6 Py4yHas ycTaHOBKa napamMeTpoOB peryrimpoBaHus no nepexogaHom pyHKLumn

Ecnn 3apaHa nepexogHas dyHKUMA obbekTa perynupoBaHWs WM OHa MOXeT ObiTb onpefgeneHa, To
napameTpbl PerynvMpoBaHns MOryT ObiTb YCTAHOBMIEHbl COMMACHO YCTaHOBOYHBIM AMPEKTMBAM, YKasaHHbIM B
cnpaBoYHMKax. MepexogHas yHKUMS B MOMOXeHUN perynatopa «Py4HOM pexum» MoxeT ObiTb 3anvcaHa vepes
ckaykoobpasHoe W3MeHeHuWe YNpaBnsiowero BO3OEWCTBUA W XapakTep perynvpyemMon BerUYMHbI  MOXET
peructpmpoBaTtbcs camonucuem. [pu aTom nonyvaercs nepexogHas yHKUMs, NpubnmantensHO COOTBETCTBYOLLAS
yKa3aHHOWM Ha pucyHke 4.9.

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

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

MW - perynaTtop:
KoadpduumeHT ycunernua 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
Bpems anddepeHumnporanms Tp~ 0,4 * D

Y
Y
: Ko=x/y
X .
X
:‘ >
=i SD

PucyHok 4.9 - lNepexoOHasi pyHKYusi o6bekma peaynuposaHusi ¢ caMo8bipagHU8aHUEM

Y — ynpasnisioLlee Bo3gencTeme

y — ynpaensioLiee BO3aencTene

X — perynupyemMasi BenvyvHa

t — Bpems

D — Bpems 3agepxku

L - Bpemsi BbipaBHUBaHMWSA

Ko — nepenaTouHbIi KO3 rUMEHT 06beKTa perynupoBaHus.
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5 KanubpoBka n npoBepka perynsatopa

Kannbposka perynatopa ocyLlecTBnseTcs:
e Ha 3aBoae-usrotosutene npum BbiNycke perynsaropa
e [lonb3oBartenem:

- NpY CMeHe Tuna gatyuka

- NPV NOAroTOBKe K noBepke (kannbposke).

5.1 KanubpoBka aHanoroBbIX BXO40B
5.1.1 Nopsanok kanMbpoBKM yHUULMpPOBaAHHLIX BXOO0B

B pexwvme koHUrypaumm yctaHoBUTe NnapameTpbl COOTBETCTBYHOLLME:
- Tuny wKanel aHanoroBoro Bxoaa
- Tuny aHanoroBoro Bxoaa
- MNonoxeHve geumMmansHOro pasgenuTens
- HwxHuin npegen pasmaxa Lkanbl
- BepxHun npegen pasmaxa Lwkanbl
lMocne nogrotoBkM perynatopa K onepauun kanubpoBku (KoHdurypauum napametpoB AIN1.00-
AIN1.03(AIN2.00-AIN2.03), ycTaHOBNEHUA COOTBETCTBYIOLLMX MepeMbliek Ha nnaTe npoueccopa) nponsBoauTca
KannbpoBka B NocrefoBaTenbHOCTU, NpeacTaBneHHon B Tabnuue 5.1:

Tabnuua 5.1 — NocnedosamernbHOCMb KanubposKu aHa0208020 8xoda

1 2 3 4 5 6 7
YpoBeHb KoHTponb Kannbposku KoHTponb Kannbposku KoHTponb KoHTponb
kanubpoBku BXO[JHOTO CHrHana HayarnbHoro BXO/AHOTO CArHana KOHEYHOro pe3yrnbTaToB pe3ynbTaToB
aHanoroBsoro 3HaYeHNs LLKanbl 3HaYeHNs LWKanb kanuopoBkm kannbpoBku
Bxoga Al1 “3mepenms, n3MepeHms, HavamnbHoro KOHEYHOro
mex.ed . mex.ed 3HaYeHMS LKanbl 3HAYeHMS LKanbl
n3mepeHns , Koo n3mepenus , Koo
Adn Adn

NAPAMETP NAPAMETP —— |

| L] || H]
o) o)

%

N:mnl i R
)
©) K§> © ©

™
T

(®
| ©)

®
O

%

3ABOAHHA 3ABOAHHA 3ABOAHHA 3ABOAHHA 3AB, HA 3ABOAHHSA 3AB, A_HH;I
(C~FL) | (CB04) | -(0500) | (0939R) 5500) | (U5E4]) | (8RES)
— — 1

G—2 Sk ik ik g g

BosBpat Ha BbIGOp YPOBHSI KOHdMIypaumm |

* - knaBvwamMi A ¥ Npou3BoaUTCS pydHas kannbpoBka, a knaeuwen ¥ - aBTomaTuyeckas kanmbposka

5.1.2 NMopsapok KanubpoBKU BXOAOB ANA NOAKMIOYEHUS AaTYUKOB C BbIXOAHLIM CUFHaNoOMm
NOCTOSAAHHOrO TOKa

1. B mMeHio KoHurypaummn yctaHoBuTb BbibpaHHbI Tun gatdvka (AIN1.00), HXKHUA 1M BepxHWUIA npegen
pasmaxa wkanbl (AIN1.01 n AIN1.02) n nonoxeHue peummansHoro pasgenutens (AIN1.03). Mogknountb K
aHanorosomy Bxogy Al perynstopa MWK-121H 06pasuoBbifi MCTOYHMK MOCTOSIHHOIO TOKA COrMMacHO CXEMbl
NMOAKINI0YEHNS NpeacTaBneHHon Ha puc. b.2. BeibpaTb ypoBeHb kKanmbpoBkn nepBoro aHanorosoro exoda CLI1.

2. Pexxum KOHMposist 8X00HO20 cueHarna 05151 KanubposKu HadaibHO20 3Ha4YeHUsT WKarbl U3MepPeHUs.

BbiGop ocyliecTensieTca Haxatuem knaesuwm [¢] ¢ vHaukaumen IL Ha aucnnee MNMAPAMETP. 3apaTb
3HayeHue BxogHoro curHana 0 MA (unu 4 mA), B 3aBUCUMOCTU OT TUMa CUrHarna, u MPOKOHTPONMPOBaTh Ha aucnree
3ABOAHHA curHan AL, koTopbin GyoeT COOTBETCTBOBATbL 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 npuaena wkanbsl CL. Ecnv 3HavyeHne aHanoroBoro BxoAa BbIXOAWT 3a yKa3aHHbIN AManasoH,
TO KanubpoBKa He MOXeT ObITb MpoBeAeHa W Mpu NonbiTke ee npoBeaeHus Ha gucnnee 3ABOAHHA nossutca
coobueHue Err.C. B atom cnyyae crniegyeT NnpoBepUTb NOAKMHOYEHMS BXOOAHOIO CUrHana, yCcTaHOBKW NepeMbIYeK Ha
nnarte perynsitopa, a Takke Tmn BblbpaHHoro gatyuka B nyHkTe AIN1.00 1 elle pa3 NpPOKOHTPONUPOBaTh BXOOHOM
curHan.

3. Pexum KanubposKu HadaribHO20 3Ha4YeHUs WKalbl U3MEPEHUS.

Beibop ocylecTBnseTca Haxatmem knasvwu [A] ¢ nHavkaumen CL Ha gucnnee NMAPAMETP. Bo3mMOXHbl
[Ba BapvaHTa KanubpoBku:
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- pyyHas KkanubpoBKka ocyllecTBnseTcs Haxatmem knasuw [A] wnu [V] KOHTpOnupys 3HayeHus
namepsieMon nepemeHHon Ha gucnnee NAPAMETP

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

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

4. Pexum KOHmMpOssi cugHana Orsi KanubpoeKu KOHEYHO20 3Ha4YeHUs WKarbl U3MEePEHUS.

BbiGop ocywecTensietcs knasuwen [¢] ¢ uHaukaumen IH Ha gucnnee NMAPAMETP. 3apaTb 3HaueHue
BxogHoro curHana 5 mA (unm 20 MA) B 3aBMCUMOCTM OT TuMa CuUrHana WM MNPOKOHTPONMpOBaTb Ha Aucnnee
3ABOAHHA curHan AU, koTopbin OyneT COOTBETCTBOBAaTb BEPXHEMY npedeny (AIH). Ecnu aTo 3HaveHune

Haxogutcs B amanasoHe oT 090.0% po +110.0%, To Haxatvem knaBuwn [A] nepevitm B pexvMm KannbpoBku
KOHeYHoro 3HayeHus wkansl CH. Ecnu 3HayeHve aHanoroBoro Bxoda BbIXOAWT 3a YKa3aHHbIA OuanasoH, TO
KkannbpoBka He MOXeT OMTb MpoBedeHa W MNpW MOMbITKe ee npoBedeHus Ha aucnnee 3ABOAHHA nosiutcs
coobuieHve Err.C. B aTom cnyyae criefyeT nNpoBepuTb NOAKMNIOMEHUS BXOAHOMO CUrHana, Ha nnarte perynstopa, a
Takke TMn BblbpaHHoro aatymka B nyHkTe AIN1.00 u ele pas NpoKOHTponNuMpoBaTb BXOAHON curHan B nyHkTe IH.

5. Pexum KaJ'ILI6p06KU KOHe4YHOc0 3Ha4YeHus WKalsibl USMepeHUs.
KaJ'IVI6POBKa NPOM3BOAMNTCA aHarnormyHo n.3., ¢ YCTaHOBMBLUMMCA KOHEYHbIM 3Ha4YeHuneMm. Mpn atom B

napameTpe AIH (pernctp 199) dukcupyeTcs 3HaueHne BepxHero npeaena curHana ALM.

6. Pexxum KOHmMposisi napamMempos KasubposKu.

Beibop ocyuiectBnseTcs knasuwen [A] ¢ MHAMKauMen COOTBETCTBEHHO L — KOHTPONb HWXHEro npepena
curHana ALM, H — koHTponb BepxHero npepena curHana ALM. lNpu 3TOM KOHTpOnvpyemblie napameTpbl
KanmbpoBKN AOMKHbI HAXOQUTCS B AManas3oHe ykazaHHOM B Tabnuvue 5.2 ans gaHHoro tuna gaTyuka.

7. Haxatvem knaeuwm [U] BepHyTca B MeHIO KOHUrypauum perynstopa U Npou3BECTV 3anucb
napameTpoB kannbposku (cm. pasgen 4.7.5), B NpOTUBHOM criydae BBeAeHHas MHdopmMauns He GyaeT coxpaHeHa
NpuW OTKMIOYEHUN NUTaHWSA perynaTopa.

8. AHanorn4Ho npousseanTe kannbposKy aHanorosoro Bxoga Al2 .

Heo6x00uMO nOMHUMBL, 4TO TOCMNe TpoBefdeHUs KarnuMbpoBkM HeoBXoauMO NpPOM3BECTV 3anuchb
napameTpoB B SHEProHE3aBUCHMYIO NamsiTb, B MPOTUBHOM CrlydYae BBeAeHHasi MHopMauusl He ByaeT coxpaHeHa
NpY OTKMHOYEHUN NUTAHUS perynatopa.

3AMEYAHUS 10 OMNEPALUSIM KAJINBPOBKN

B npouecce pydHon kanubpoBku He TpebyeTcs ToyHoro paBeHcTBa curHanoB 0% u 100% puanasoHa.
Hanpumep, MoXHO npoBoauTb kanubpoeky ans curHanoB 2% u 98% pguanasoHa. BaxHo nuwb 1O, 4T06bLI MO
UMPOBOMY MHAMKATOPY YCTAHOBUTH 3HAYeHUE, MakcumarnbHO ONM3Koe K YCTaHOBMEHHOMY 3HAYEHWIO BXOLHOro
curHana.

[nsi noBbILWEHNS TOYHOCTU W3MEPEHUs BXOOHbLIX aHaroroBblX CUrHaNoOB [OMNycKaeTcsi KannbpoBKy
npou3BoAnTb ANA BCeW Lenn npeobpas3oBaHns curHana ¢ y4eTom BTOpUYHbIX Nnpeobpa3oBaTteneri curHanos.

Hanpumep, ans BxogHom uenu: Odamyuk — rpeobpa3osamens — peaynsmop MUWK-121H uwcToyHuK
06pasuoBoOro curHana noakniyaeTca BMECTO AaTyuka, a onepaums kanMmbpoBKM BXOOHOrO CUrHana npovu3BoauTecs
Ha perynatope MUK-121H.

5.1.3 TMopsagok KanubpoBKM BXOAOB AnsA NOAKMIOYEHUS AaTYNKOB TepMOMETPOB
conpoTUBNEeHUsA

lMopsidok kanubposku 8xo008 st NOOKMYeHUsT dam4yuko8 mepmMomempoes corpomuerneHusi TCM 50M:

1. B napameTpax koHdurypaumm, AIN1 ycTaHOBUTD:
pagnpoBoYHasi xapakTepucTmka aHanorooro sxoga Al1 AIN1.00 = 0003

2. TMopkniountb MarasuH conpotusneHnin MCP-63 (unu aHanorvyHbli perynsatop C aHarnoruyHbiMu
xapaktepuctmkamun) k Bxogy Al1 BMecTo nogkmnovaemMoro gatyvka TepmornpeobpasoBaTensi COnpoTUBNEHUS
COrnacHO cxeMe BHELUHUX coeanHeHul (cM. npunoxeHune b.1).

3. Ha marasviHe cOnpOTMBIEHWI YCTAHOBWUTL 3HAYEHWE COMPOTUBIIEHUSI A4Sl BbIGpaHHOroO Tuna gatyuka
39,22 Om, cooTBeTCTBYIOLLEE HaYarnbHOMY 3HadeHuo. Haxats knasuwy [¢]. Cm. Tabnvuy 5.1.

4. B pexume KoHurypauumn yctaHoBmTe napameTp CL " Kanubposka HayanbHOro 3HaueHus Lwikarnbl u3MepeHus
". Haxumas knasuwmn [A] vnu [V] ycTaHOBWTE Ha Auchnee 3HavyeHue, COOTBETCTBYIOLLEE 3HAYEHUIO HUDKHErO
npeaena Lwkanbi npu kanubposke "-50,0°C". Haxmute knasuwy [¢].
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5. Bblbpatb napameTp CH " Kannbposka KOHEYHOrO 3HaYEHMS LWKasbl u3mepeHus .

6. Ha marasuHe COI'IpOTI/IBJ'IeHI/Iﬁ YCTaHOBUTE KOHEe4YHOe 3HadeHune CconpoTuBneHunA npu KaJ'IM6POBKe ana

BblGpaHHOro Tuna gatuuka 92,77 Om.

7. Haxumasn knasuwm [A] wnu [V] ycTaHoBUTE Ha aucnnee 3HayeHue, COOTBETCTBYHOLLEE KOHEYHOMY
3HaYeHUIo LWKanbl npu kanubposke "200,0°C". Haxmute knasuwy [¢].

8. Pexxum KoHmMpossi napamempos KasubposKu.
Bbibop ocyuiectBnseTca knasuwen [A] ¢ MHOMKAUMEA COOTBETCTBEHHO L — KOHTPONb HWKHErO npegena
curHana ALM, H — koHTponb BepxHero npegena curHana ALM. TNpu 3TOM KOHTponupyemble napameTpbl

KanMbpOBKM JOMKHbI HAXOAUTLCS B AMana3oHe yka3aHHOM B Tabnuue 5.2 ons gaHHoro Tvna gatyumka.

5.1.4 KanubpoBKa aHanoroBoro Bxoga Aansa TepMoariekKTpMiYeckux npeobpasoBarenen

[ns Tepmonap npu kanubposke ycTaHOBUTL TN Tepmonapbl. K knemMmam kannbpupyemMoro aHanoroBoro
BXOZa NoakounTb KannbpaTtop HanpsbkeHus, HanpumMep auddepeHumanbHbIn BonbTMeTp B1-12 unu aHanormyHbIn
perynaTtop ¢ aHanormyHblMu xapakrepuctukamu. lanee kanmbpoBaTb aHanoroBOn BXOZ, aHanormyHo TepmMomeTpam

conpoTtuBieHnd, YycCTaHaBnMBasd HadalibHble W KOHEYHble 3Ha4YeHud HanpsXeHWn,

HayaribHOMY U KOHEYHOMY 3HAYEHMIO LKarbl BbIGpaHHOM TepmMonapbl (cM. Tabnuuy 5.3).

KOTOpble COOTBETCTBYHOT

5.1.5 Tabnuua Anana3oHOB MMUHUMANbHbLIX U MaKCUManbHbIX 3HAa4Y€eHMWA aHaNnoroBoro
curHana B koge AL

Tabnuua 5.2 — [Juana3oHbl MUHUMAIIbHBIX U MaKkcuMarbHbIX 3Ha4YeHUl aHano2o08o020 cueHana e kooe AL

Kon Tvn paTtymnka 3Ha4yeHus BxogHoro curHana AL (oto6paxaloTcsi Ha ypoBHe KanvMbpoBKu
Bxoaa aHanoroBoro Bxoaa CLI1(CLI2) n napameTpax AIN1.09(AIN2.09) un
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
= [oromB no 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 1o 20 MA 1.400 — 2.400 14.50 — 21.00
g 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
TCIM 100N 4.000 — 5.000 19.30 - 20.70
0007 Pt100, a = 0,00390 4.000 — 5.000 19.30 — 20.70
Pt100, a = 0,00392 4.200 — 5.200 19.30 — 20.70
0008 TCIM 'p.21 1.400 — 2.400 8.400 — 9.700
K ot 0 MA go 5 MA 1.400 — 2.400 14.50 — 21.00
g ot 0 MA 1o 20 MA 1.400 — 2.400 14.50 — 21.00
gE oT 4 MA o 20 A 4.000 — 5.000 14.50 — 21.00
0009 § oT 0B go10B 1.400 — 2.400 14.50 — 21.00
§ oT0Bpoo2B 1.400 — 2.400 14.50 — 21.00
= 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
0011 TXK (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

amtorg.com.ru

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
OT1 OMB no 200mB 0 mB 200 vB
Ot 0 MA go 5 MA KsappaTnuas 0 mMA 5mMA
Ot 0 MA go 20 MA 0 MA 20 vA
Ot 4 MA go 20 MA Ot 0,0 % 4o 100,0 % 4 mA 20 mA
0002 | OT0B o 10B (Bxon KanM6r{yeTc9 WY B YCTAHOBIEHHBIX TEXHUYECKMX 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 go nntoc 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 go nntoc 650,0 °C | 40,025 om 166,320 om
Pt Pt50, a = 0,00392 Ot muHyc 50,0 °C go nntoc 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 muHyc 50,0 °C go nntoc 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 Ot 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 Ot 0,0 % go 100,0 % 4 vA 20 mA
0009 | OT0B o0 10B yCcTaHaBnmBaeTcs WNW B YCTAHOBMEHHBIX 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
JInHeapwusoBaHHas
Bxop kanubpyeTcs kak
NVHEVHbIN, 3aTem
0010 | Tepmonapa yCTaHaBnmBaeTCs OmanasoH TepMonapsbl
nMHeapu3oBaHHas
LKana, cM. pasgen
5.3)
0011 | Tepmonapa TXK (J) TXK (J) Ot 0°C go nntoc 1100°C 0 mB 63,792 mB
0012 | Tepmonapa TXK (L) TXK (L) Ot 0°C go nnoc 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) TNMN10 (S) Ot 0°C go nntoc 1600°C 0wmB 16,777 mB
0016 | Tepmonapa TIP (B) TNP (B) Ot 0°C go nntoc 1800°C 0 mB 13,591 mB
0017 | Tepmonapa TBP (A-1) TBP (A-1) Ot 0°C go nntoc 2500°C 0 mB 33,647 mB

5.1.7 KoppeKkuusa nokasaHMi gaTymMka TepMOKoOMMeHcauum

[atunk TepmokoMneHcaLmmn (BXOA4 TeMNepaTypHOM KOMMEHCaAUUM XONO4HOrO crnasg Tepmonap) yCTaHOBIEH
Ha Kopnyce perynsitopa.

C nomowbo napamveTrpa SYS.06 npou3BoaMTCA KOPPEKUMs 3HavyeHus TemnepaTypbl  Aartyvka
TepMmokomMmneHcauun. B gaHHom MeHo umdposon gucnnen 3ABOAHHA nokasbiBaeT 3HayeHue TemnepaTyphl,
nonyyYeHHoe OT JaTynka TEPMOKOMMNEHcaUNUK, TO eCTb TemMnepaTypy cpeabl, B KOTOPOW HAaxXO4MTCS BO3Me KNEMM Ha
kopnyce perynatopa. [Mpu Heob6xoAMMOCTM, OTKOPPEKTUPOBaTb 3HAYEHMsI [aTyMka TepMOKOMMNeHcauun B
napametpe SYS.06 c NOMOLLLIO KNaBuL nporpaMmMmnpoBaHns A V.

Hanpumep, ecnu peanbHas TemnepaTtypa cpefbl, B KOTOpon Haxoantcs aatuuk 28,5°C, a B nyHkTe SYS.06
nokasbiBaeT 28,8°C, T0 Heob6xoammo knasuwen [ V] ymeHblNTb 3HavYeHne Ha aucnnee 3ABOAHHA ¢ 28,8 no 28,5.
Haxatb knasuwy noateepxaeHus [¢] n coxpaHuTb M3MEHEHWs B COOTBETCTBYIOLLEM MyHKTE MEHI0 (CM. pasaen
4.7.5).
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5.2 KannbpoBka aHanoroeoro Bbixoga

Mepen Havanom kanMbGPOBKM aHaNOroBOro BbixoA4a HEOOXOAMMO MPUMBECTM B COOTBETCTBME MONOXEHUE
nepemMblYkM Ha MOAyne aHanoroBoro Bbixoda (YCTaHOBMEHHOM BHYTpU perynsaTopa). Tunbl BbIXOAHbLIX CUrHANoOB n
nonoXeHne nepemblykn npusedeHsl B Tabnuue 4.3.

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

MyHktel CALO.01 n CALO.02 wucnonb3yloTcs Ans KanubpoBKM HavyarnbHOTO M KOHEYHOro 3HayeHus
aHanorosoro BbixoAa. [opsAoK kanMbpoBKK CrieayoLWniA:

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

2. B pexume koHdwurypaumm yctaHoBute napameTrp CALO.01 "KanubpoBka HayanbHOrO 3HayeHus
aHanorosoro Bbixoga AO".

3. Haxumaa knasuwmn [A] wnn [V] ycTaHOBUTE BENUYMHY BLIXOAHOrO CUrHamna no munnuamnepmeTpy
paBHyto 0 MA (nnn 4 mA), cooTBeTcTByoLWYO 0% AnanasoHa, B 3aBUCUMOCTU OT Tna curHana.

4. HaxaTtb knaeuwy [¢].
5. YctaHoButb napametp CALO.02 "KanmbpoBka KOHEYHOrO 3HAa4YeHMst aHanoroeoro Beixoga AQO"

6. Haxumas knasuwmn [A] vnu [V] ycTaHOBWUTE BENUYMHY BBLIXOAHOMO CUrHana mno MunnuamnepmeTpy
paBHyto 5 MA (1nu 20 mA), cooTeTcTByOWY0 100% AnanasoHa, B 3aBUCUMOCTM OT TUMa curHana.

7. Haxatb knaeuwy [¢'].

8. ABTOMaTtuyecku yctaHoButca napametp CALO.02 "Tect aHanorooro Beixoga AQO".

9. Haxmute knaeuwy [¢'].

Heob6xodumMo noMHumb, 4TO TNOCfe NPOBEAEHWNs KanMOpOBKM HeobGXo4MMO MNPOM3BECTM 3anucCb

napameTpoB B 3HEpProHe3aBWCMMYO NamsTb (CM. pasgen 4.4), B NpOTVBHOM cryyae BBeAeHHas nHdopmaums He
OyneT coxpaHeHa npuv OTKIIOYEHUN NUTaHWSA perynaropa.
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6 TexHn4yeckoe obcnyxuBaHuwe

6.1 O6wme ykasaHuA
TexHUYecKoe 06CnyKUBaHMe 3aK4YaeTcsl B NpoBeAeHU paboT Nno KOHTPOO0 TEXHUYECKOrO COCTOSIHUS U
nocrnegyowemMy YCTpaHeHU0 HedOCTaTKOB, BbISIBIIEHHbIX B MPOLECCE  KOHTPOMNs;  NpodUnakTMyeckomy
obcnyXmBaHuo, BbINOSTHSEMOMY C YCTAHOBMEHHOW NEPUOANYHOCTBIO, ANUTENBHOCTHIO U B ONPeaeneHHOM MOPSIAKe;
YCTPaHEHWI0O OTKa30B, BbIMOMHEHUE KOTOPbIX BO3MOXHO CUMaMy MepcoHana, BbIMOMHSIOWEro TexHUYeckoe
obGcnyxuBaHuve.

6.2 Mepbl 6e3onacHocTu
I'IpeHere)KeHMe MepamMun NpeaoCTOPOXHOCTU U NpaBuiaMmn aKkcnnyatauMm MoxeT CcTaTb ﬂpVI‘-IVIHOVI
TPaBMUPOBaHUA NepcoHana unu noBpexpneHnsa 060py.q0BaHVIF|!
ﬂnil obecneyeHusi 6e3onacHOro McCMNosib3oBaHus 060pyAOBaHMH HeYKOCHUTEeJIbHO BbINOJNHANTE
yKa3aHusi AaHHOW rnasbl!

6.2.1 Bugom onacHoctu npu pabote ¢ MUK-121H ecTb nopaxaillee OEeNCTBME INEKTPUYECKOrO TOKa.
MICTOYHMKOM OMacHOCTM eCTb TOKOBEAYLUME YaCTH, KOTOPbIE HAXOAATCS NOA4 HanpsXXeHneMm.

6.2.2 K oakcnnyataumu perynsTopa [JonyckalTcs nvua, uMerolme paspelleHne ans paboTel B
anekTpoycTaHoBKkax HanpshkeHnem go 1000 B n n3yumsLuMe pykoBOACTBO MO 3KCNyatauum B NOIHOM obbeme.

6.2.3 Okcnnyatauus perynsatopa paspellaeTcs Npu HanuymyM MHCTPYKUMM MO TexHuke 6esonacHocTw,
YTBEPXXOEHHOW MpeanpusTuem-noTpedbutenem B YCTaHOBNEHHOM MOPSAKE W yduTbiBawWen cneumduky
NPUMEHEHNSA perynaTopa Ha KOHKpeTHoM obbekte. [pu MOHTaxe, Hanagke W aKkcnnyaTtaumm Heobxoammo
pykosogcteoBaTbca JHAOIN 0.00-1.21 pasgen 2, 4.

6.2.4 Bce MOHTaxHble W npodunakTnyeckme paboTbl AOMKHbI MNPOBOAUTLCA MPU  OTKIHOYEHHOM
ANEKTPONUTaHUN.

6.2.5 lMpn pasbopke perynsatopa Ans yCTpaHEHWs HeucrnpaBHOCTEN Npubop AOMKEH ObiTb OTKMHOYEH OT
CeTUN SNEeKTPONUTaHUs.

7 XpaHeHune U TpaHCNopTUpPOBaHue

7.1 YcnoBua xpaHeHus1 perynsatopa

7.1.1 Cpok xpaHeHMs B NoTpebuTenbckon Tape - He Gonblue 1 roga.

7.1.2 Perynatop [OOMKEH XPaHUTbCA B CYXOM W BEHTUIMPYEeMOM MOMELLleHUM Npu Temnepartype
okpyxatowiero Bosgyxa oT MuHyc 40 °C go nmoc 70 °C u oTHocuTenbHon BnaxHocTn oT 30 go 80 % (6e3
KoHgeHcauun Bnaru). laHHble TpeboBaHUs ABNAOTCA pEKOMEHAYEMbIMMU.

7.1.3 Bo3gyx B NOMELLEHUN He [OSMKEeH copepXaTb NblMM M MPUMECU arpeccuBHbIX MapoB W rasos,
BbI3bIBAIOLLMX KOPPO3MIO (B YACTHOCTY: ra3oB, CoAepXallyx CEPHUCTbIE COEAMHEHNS NN aMMUaK).

7.1.4 B npouecce XpaHeHUs WM 3KChfyaTauuMu He Knagute Tshkenble npegmeTbl Ha npubop u He
nogBepranTe ero HWKakoMy MexaHW4ecKOMY BO3AEeWCTBMIO, TaK Kak YCTPOWCTBO MOXeT AedopmupoBaTbCa U
NoBpeanTbLCS.

7.2 YcnoBuA TpaHCNOPTUPOBAHUA perynsatopa

7.2.1 TpaHcrnopTupoBaHue perynstopa B ynakoBke NpeAnpusTUS-U3roTOBUTENS OCYLLECTBRSETCS BCEMU
BMAAMU TPaAHCMOPTa B KPbITbIX TPAHCMOPTHBIX CpeacTBax. TpaHCNopTMpOBaHMe camoneTaMmy AOIMKHO BbIMOMHATHCA
TONBKO B OTaNNMBaeMbIX repMETU3NPOBAHHbIX OTCEKaXx.

7.2.2 Perynatop [OMKEH TPaHCMOPTMPOBATLCH B KIIMMATUYECKMX YCIOBUSIX, KOTOPble COOTBETCTBYHOT
ycnosusm xpaHenns 5 cornacHo TOCT 15150, Ho npu gaBneHuun He Huxke 35,6 klMNa n TemnepaTtype He HXe MUHYC
40 °C unu B ycnoBusix 3 Npu MOPCKMX NepeBo3Kax.

7.2.3 Bo Bpems norpyso-pasrpy3oyHbiXx paboT u TpaHCNOPTMPOBaHWM 3anakoBaHHbIN Npubop He AOoMmKeH
noaBepratbCs peskMm ygapam W BRAusSiHAIO aTMocdepHbix ocagkoB. Cnocob pasmelleHus Ha TpaHCMOPTHOM
CpeAcTBe JOSMKEH UCKIIoYaTh NepemeLleHre perynatopa.

7.2.4 lNepep pacnakoBbIBAHMEM MOCME TPAHCMOPTMPOBAHUA NPW 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. Mpu He cobniogeHnn notpebutenem TpeboBaHUA YCNOBUIA TPAHCMOPTUPOBAHUSI, XPaHEHUS, MOHTaXa,
Hanagky n aKcnnyatauun, ykasaHHbIX B HACTOSILLEM PYKOBOACTBE, NOTpebuTens NUILaeTcs Npaea Ha rapaHTu1i.

8.2 lapaHTUMHBLIA CPOK 3KCnnyaTaumm - 5 net co AHA OTIpy3ku perynstopa. [apaHTUiHBLIA CPOK
KCnnyaTauum perynsatopoB, KOTOpPble MOCTaBMATCA Ha 3KCMOpT - 18 mMecsueB CO AHSA NpocrnenoBaHus UX Yepes
rocyaapCTBEHHYIO rpaHvLy YKpavHbl.

8.3 Mo OoroBopeHHOCTM ¢ NoTpebutenemM npeanpuaTUe-M3roToBUTENb OCYLLIECTBIISET NocrerapaHTUiiHoe
TexHn4Yeckoe o6CnyXMBaHUE, TEXHUYECKYHD MNOAAEPXKKY W TEXHUYECKME KOHCyNbTauuu No BCEM BWAaM CBOEW
NpoAyKLMN.
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NMPUNOXXEHUA
NMpunoxeHune A - NlabapuTHble U NpUCoOeaAUHUTENbHLbIE
pa3mepbl
Pa3mepbi uHOukamopoe (ducnsiees): TMTAPAMETP 3ABLAHHS, BUXIO

oo o7

N\
[

PucyHok A.1 — BHewHuli 8ud MUKPOIMpOUeccopHOe0 peaynsamopa

Bud Bud
crnepedu c6oky

PucyHok A.2 - [abapumHble pasmepb!
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NMpunoxeHune b - NogkntoyveHne perynatopa. Cxema
BHeLHNX coeanHEeHUumn

Asanoroswe sxoaw All, A2

Xs X6
(AARRRRRRRREN (ARRRRREERREAY)

NAPAMETP PIA Memio 3Hav.
O ALm1 Qs @
O ALm2 Oam
3ABOAHHA BuXia 3asn. Beia 3nxau.

{ ( N B

(AN EN l (AR ERN (AERHNE I innnnn ,,_J__l,l,jnl,.l_,lj,l,,l_l_l,,l,jm_.‘
X

sppppppppe BBBBEBEE

' REEY “E ??? il

MIK-121H

wir? Y WP ) vom W_l \w_a D MuTasens ~220V
003
Ancpervace a0 Murasene Zarasce Dnc APOTHME X0
oin.2 (aaanor., aueep. ) DO1 4 x4

H—l Nurasme =24V

PucyHok B.1 — Cxema eHewHux coedurenrull Kk pezynsimopy MUK-121H

lMpumeyaHus.
1. Hewucnonb3ayemble KneMMbl COEANHUTENBHBIX PAa3beMOB PErynsiTopa He NOAKIYaTh,
2. HasHayeHve nepemblyek AN HACTPOWMKM aHaNoroBoro Beixoga cM. Tabnvuy b.1

Mpunoxexue b.1 NMogknioyeHne aHaNoOroBbIX 4aTYNKOB C MACCUBHLIMU
Bbixogamu

AHanNoroebIn A4aTumK ¢
= NacCHEHbLIM BbIXOA0M

a) noAKn4YeHne nacCMBHOrNro aHanoroBoro gat4ymka
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6) noAkn4vyeHne naccuBHOro JUCKPETHOro Aatymka

PucyHok b.2 - [NodknrodeHue K peaynsamopy MUK-121H aHanoz2o8bix 0am4yukos ¢ naccusHbIMU 8bixodamu

lMpumeyaHue. NonoxeHns NepemMbIvek Ans HaCTPOWKN aHaNoroBbIX BXOAOB NpuBeAeHbl B Tabnuue 5.2.
B MNK-121H BCTpoEH 0AMH UCTOYHMUK NOCTOSIHHOrO TOKa 41151 MUTaHUsi OQHOr0 NacCMBHOMO aHaroroBoro
JaTuuka unu OByX OUCKPETHbIX BXOO0B.

MpunoxeHue b.2 MoakniovyeHne ANCKPETHbIX Harpy3ok K perynsaropy MUK-121H

A9 A9 997
alulualualualunlualunluulugt

432232233

PucyHok B.3 - [odknoyeHue UCKpemHbIX Hagpy3okK K peaynsmopy MUK-121H

lMpumeyaHusi.

Mpy noaknYeHun WHOYKTUBHBIX Harpy3ok (pene, nyckaTenu, KOHTaKTopbl, corneHouabl M T.M.) K
OUCKPETHBIM TPaH3UCTOPHbLIM BbIXOAaM KOHTponnepa Bo u3bexaHne BbIXOA4a U3 CTPOS BbIXOLHOMO TpaH3UcTopa ms-
3a OOonbWOro TOKa CaMOWHAYKUUW napannenbHO Harpy3ke (oOMOTke pene) HeobxoaMMoO yCTaHaBnuBaTb
onokupytowmn guog VD — cMm. cxemy nogkntoyeHnsi. BHelwHnii anoa yctaHaBnNuBaTh Ha KaXXAOM KaHane, K KOTOpoMy
NOAKI0YEHA NHOYKTMBHASA Harpyska.

Tun yctaHaBnuBaemoro avoga KO209, KO258, 1N4004...1N4007 wnu aHanoruyHbliA, pacCYMTaHHbIA Ha
obpaTHoe HanpsikeHne 100 B, npsimoii Tok 0.5 A.

PekomeHaauum no nogknoyYeHuto VIHAyKTI/IBHOVI Harpysku ansa mexaHu4eckoro perne

roe, R1 peauctop MJIT-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 perse
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MpumeyvaHus.

1. Ha pwucyHke B.4 ycrnoBHO nokasaHO pacrnofioXeHWe W Ha3HayeHue 3aMblKaloLMX KOHTaKTOB
MexaHudeckoro pene kaHanos DO1 - DO4.
2. MakcvmManbHO A0NyCTUMOE HanpsiKeHWe 1 MakcMarnbHO AONYCTUMBIV TOK:
- 8o 250B (8A) nepeMeHHOro Toka nNpu pe3ncTUBHOW Harpys3ke;
- 8o 250B (3A) nepemMeHHOro Toka npu MHOYKTMBHOW Harpy3ke (cos@=0,4);
- ot 5 B (10mA) oo 30 B(5A) nocTosiHHOrO TOKa Npy PE3UCTUBHOWM Harpyske.

MpunoxeHune b.3 Cxema nogknioyeHus uHrepdenca RS-485

q BNH-48% | [lniaia Fesin conom o 1200 u >,
1 ' R5-232 RZ A+Jﬁ', RG-485
i 3 | o ! |__-f — o = T . ; J_.-—l:l—'. 1
\ : J o | ‘*'ul \\ X7 N\ X /7 T4 1- /a X 7
"__\ RGMD \ #.' ".,_'k ;"r NS Ay v},r ! La __.-'
Al 5, i St sl LY Af
s N A+ B A+ B- A+ B "n.+ - B |
o TpeabpEoEar et M 02 03 03T
epgencon Mecin2 | et | yerpodcrs . u-mz o
R3-232RS-405 | MK | ; m |

PucyHok B.5 - OpzaHusayusi uHmepgbelicHoli cesi3u Mexdy KOMMbIOMEPOM U peaysmopamu

lMpumeyaHus.

1. K ogHomy nopty COM unn USB komnbloTepa MOXeT ObITb NOAKMIOYEHO A0 32 YyCTPONCTB, BKMOYas
npeobpasoBatens nHtepdericos bINN-485 (brNiN-52).

2. O6was anvHa kabenbHOM NUHMK CBA3M He OoMMKHa npeBbiwaTtb 1200M.

3. B kayecTBe kabenbHOW NUHMKU CBA3M NPEaNOYTUTENBHO UCNOSb30BaTh IKPAaHNPOBAHHYHO BUTYIO Napy.

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

5. K uHTepderncHbIM BXxodam, pacrnonoXeHbIM B KPanHUX TOYKax COeOUHUTENbHOM NUHMK Heobxoammo
NOAKMNIOYNTL ABa TepMUHarnbHbIX peancTtopa conpotusneHvem 120 Om (R1 n R2). MNoaknioyeHne pesncTtopos K
perynatopam Ne 01 — 30 He TpebyeTtcs. MNoaknoveHne TepMuHanbHbIX pe3ucTopoB B 6Grnoke npeobpasoBaHus
uHtepdgericos brNMN-485 (BIrNiN-52) cmotpu B P3O Ha BIMN-485 (BIA-52).

Pasbem-knemma X2 JInHus cBasm
(3kpaHvpoBaHHasa BMTas napa)
MpuemonepeaaTymk
RS-485 ~
N
1200m JP3
[ ]
GND L 1 \ ___________ .
100 Om MNopgknioyeHue |
—— TEPMUHANBHOTO !
L _ besucTopa _ !

PucyHok b.6 - PekomeHOyemasi cxema nookmo4YeHust 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, no3sonstolen KOHTPONMPOBaTh ¥ MOAMMMLMPOBATL €ro napameTpbl NPyY NOMOLLN BHELLHETO
ycTpoicTea (3BM, MMKpONpPOLIECCOPHOM CUCTEMBI YNPaBIEHUS ).

MHTepdenc npegHasHayeH ANS KOHUIypupoBaHWUS perynatopa, ONS WCMoNb30BaHUS B KayecTBe
yaaneHHoro ycTponcTtea npu paboTe B COBpEMEHHbIX CETAX ynpaBneHusa u cbopa nHdopmaumm (npuema-nepegayn
komaHa u gaHHbix), SCADA cuctemax u T.0.

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

Onsa paboTbl HEOOXOAMMO HACTPOUTb KOMMYHMKALMOHHbIE XapakTepuctnku perynstopa MUK-121H takum
o6pasom, 4TOObI OHM CcoOBMaganu C HacTpovikamM OOMeHa [OaHHbIMU [MABHOrO KOMMbHOTEPA. XapaKTepUCTUKU
ceTeBoro obmeHa HactpamBatoTca Ha YPOBHE SYS koHdwmrypauun.

[Mpn obmeHe No MHTEpENCHOMY KaHany CBSA3M, ecrnv NPOMCXOAMT nepefadva AaHHbIX OT perynstopa B
ceTb, Ha nepegHen naHenu npubopa muraeT uHamkatop IHT.

MporpammHo goctynHble perncTpel perynatopa MUK-121H npuBeaeHbl B Tabnuue B.1.
HocTyn k peructpam onepaTunsHoro ynpasneHus Ne 0-28 paspelueH NoCTOSAHHO.

HocTyn K permctpam nporpammmpoBaHus n koHdurypaumm Ne 28-196 paspeluaeTcsa B criydyae yCTaHOBKU
«1» B perucTpe paspeLueHusi nporpaMmmmpoBaHms Ne 28, KoTopoe BO3MOXXHO OCYLLECTBUTb Kak C NepeaHen naHenm
perynatopa MUK-121H, tak u c IMK.

JocTyn K pernctpam nporpammupoBaHus n koHdpurypauum Ne 197-210 paspeluaeTcs B crnyvae yCTaHOBKU
«2» B perucTpe paspelueHus nporpammmpoBaHuns Ne 28.

KonunyectBo 3anpalumBaemMbiXx permctpoB He AOMKHO npeBbilwaTe 16. Ecnu B kagpe 3anpoca 3akasaHo
6onee 16 peructpos, perynstop MUK-121H B oTBeTe OrpaHnMYnBaEeT UX KONMYECTBO A0 NepBbIX 16-Tn perncTpos.

Mpu nporpammupoBaHmn ¢ [K Heobxogumo KOHTPONMPOBaTb [AManasoHbl WM3MEHEHWUS 3HaYeHui
napamMmeTpoB, yka3aHHble B Tabnvue B.1.

Ons obecneyeHus MUHMManbHOrO BpeMeHW peakumm Ha 3anpoc oT [1K, B perynatope cyliectsyeT
napameTtp — SYS.02. «TariM-ayT kagpa 3anpoca B CUCTEMHbIX TakTax perynsatopa 1 takt = 250 mkc». MuHumansHo
BO3MOXHbI€ TaiM-ayTbl AN pasnuyHbIX CKOPOCTEN crieayoLme:

Tanm-ayrT,
CKopoCTs, 6uT/c Bpems nepepauu B CVICTeM_HbIX TaKTax
Kagapa 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 nepenauu kagpa 3anpoca - naketa u3 8-mm 6anT onpenenseTcsi COOTHOLEHEM
(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 npy nepegadve AaHHbIX OT PErynatopa, TO HEOOXOOUMO YBENUYMTb
3Ha4YeHue ero TarMM-ayTa, HO NpU 3TOM YYeCTb, YTO HEOOXOAMMO YBENMYUTL BPEMS MOBTOPHOrO 3anpoca ot IBM,
T.K. BCerga BpemMsi NOBTOPHOrO 3anpoca AOMKHO ObiTh 6onbLue TaiM-ayTa perynsaropa.
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PucyHok B.1 - BpemeHHbie Quazpammsbi yripasneHusi nepedayeli u npuemom brioka uHmepagpeticos blNN-485 (Bl1N-52)

Taelayt — 3adepxka Ha asBToMaTuyeckoe nepekntodeHne blA-485 (BrA-52) wa npuvem panHbIx. OHa
cocTaBnsieT BpeMsi nepegadv ogHoro 6anTa.

Tdelay2 — BPEMSA peakumny yCTPOMCTBa Ha 3anpoc AaHHbIX.

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

Tronwein — MUHUMarnbHOe BpeMs OTBeTa.

MpunoxeHune B.2 Tabnuua nporpaMMHO JOCTYMHbLIX PErMcTPOB perynsaTopa

MUK-121H
Tabnuya B.1 — [MpozpammHo docmyriHbie peaucmpsbi peaynamopa MUK-121H
T g
= ® o o [Popmar YHKT uana3oH N3MeHeHus
g E % ; [AaHHbIX MeHI0 HaumenosaHe napameTpa (aecATUYHbIE 3HaYeHuUs)
§26 o
PervcTp ngeHtudgpmkaumm ngenms: 121 01 DEC (3HauyeHue
03 0 INT SYS.04 Mn.6anT - kog (Mogenb) nsgenusa 121 DEC, peructpa)
Cr.6anT - Bepcus nporp. obecnevenuns 01 DEC 121 01 DEC (no-6awTHo)
03 1,2 INT nﬁgﬁgﬁ:ﬂ 3HayeHue aHanorosoro Bxoga Al1, Al2 napameTp OT MuHyc 9999 no 9999
03 /06 3 INT SYS.06 Koppekuusi nokazaHuni gatynka TepMOKOMMIeHcaumm
03 /06 4.5 INT Bxogb! DI Pernctp avckpeTHbix Bxogos DI1 n DI2 0 — oTKMoYeH, 1 — BKIOYEH
03 /06 6-9 INT |Bbixogbl DO | Peructp guckpetHbix Bbixogos DO1 — DO4 0 — oTKn., 1 — BKI.
03706 10 INT MepenHsas | 3HaveHune YNpaBNAIoLLEro BO3AEACTBIS, NOAaBaEMOro 0-999
naHernb Ha aHanorosbif Bbixog AO perynsitopa
MepenHsas
03 11 INT HaHenb Pexum paboTbl perynatopa 0-PY,1-11Y,2-KYV.
03/06 | 12,13 INT Hre];)ﬁgj::ﬂ 3apaHHas Touka (slave/master) OT MuHyc 9999 o 9999
03706 14 INT PaccornacoBsaHve mexgy BxogHbliM napameTpom PV n
3agaHvem perynstopa SP
03/06 15 INT MonoxeHne mexaHuama. 1) BHyTpeHHss nepemeHHas Ot 0000 go 0999
cnexeHus 3a Bbixogom 6e3 OC. 2) Bxog Al2 ¢ OC.
03/06 | 16,17 INT E:ng KoadhduumeHT ycunenns(slave/master) Ot 1 go 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 | 2227 Peseps
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 Twvn wkansl O10po 17
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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[podomxkeHue mabnuyp! B.1 — [1poepammHo 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
03/06 | 4142 INT AIN2.07 Tepmonap 1 — aBTOMaTM4eCKas
03/06 | 4344 INT AIN1.08; | 3HayeHue TemnepaTypbl B peXUMe py4YHOW KOpPpeKLMm OT MuHyC 99,9 A0 999,9*
AIN2.08 BXOZHbIX CUrHarIoB OT TepMonapsbl
03/06 | 45,46 INT %%';12%11 KoadhduumeHT Koppekuum (cMeLleHne) OT MuHyc 9999 o 9999
03/06 | 47-50 | INT DD%-I%L%% Noruka pa6oTbl BbixoaHoro yctponctea DO1 - DO4 Ot 0000 8o 0006
DOT1.01- | NcTo4HuMK aHanorosoro curHana Ans ynpasneHuns
03/06 | 51-54 | INT DOT4.01 | AMCKDETHBIM BbIXOTOM Ot 0000 go 0001
) DOT1.02- | OnuTenbHoCTb UMNynbca BbixogHoro yctpovctea DO1 - | 000,0* — craTuyeckui
03/06]55-58 | INT | ho1402 | DO4 000,1 — 999,9* — UMNYNLCHbIiA
03/06 | 59-62 | INT | POT1.03- | yiraeka MIN DO1 - DO4 B Avanasone wikars!
DOT4.03 BbIOpPAHHOIo TMNa gaTynka
03/06 | 63-66 | INT | DOT1.04 | yirapa MAX DOT-DO4 B Ananasone wkank!
DOT4.04 BbIGpPAHHOIo TMNa gaTynka
03/06 | 67-70 | INT DD%-I.;.L%% 'mcTepesuc BobixogHoro yctponctea DO1 - DO4 OT MuHyc 9999 no 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 Tun ynpaBneHus perynatopa(slave/master) 0001 — npsimoe
CTRL.02; | CkopocTb guHamuyeckon 6anaHcMpoBKu
03/06 ] 78,79 INT CTRL.19 | 3agaHus(slave/master) Ot 0000 Ao 9999
03 /06 80 INT CTRL.04 Bpems mexanHuama Twm, nepuog NAO-LUMM Ot 000,0 oo 999,9
03 /06 81 INT CTRL.05 MuHUManbHas AnMTenbHOCTb UMnynbca TMUH Ot 000,0 0o 999,9
03706 82 INT CTRL.06 3apgepxka Ha BkntodeHne DO B NpoTMBOMONOXHOM OT 000,1 70 060,0
HanpasneHuu
CTRL.03; | 3oHa HewyBCTBUTENBHOCTM 3-X NO3ULIMOHHOTO
03/06 | 8384 INT CTRL.20 perynatopa (MepTBas 3oHa(slave/master)) Ot 0000 #o 9999
03 /06 85 INT CTRL.07 'McTepesnc BbIXOAHbLIX YCTPOUCTB UMM. perynsatopa OT 0000 go 0900 7
03/06 86 INT | CTRL.09 | OrpaHnyenne MAX aHarnoroBoii sueiiku perynstopa Ot 000,0 no 099,9 7
03 /06 87 INT CTRL.08 Orpaxuyerne MIN aHanoroBol s4eikun perynstopa OT 000,0 go 099,9 7
BesonacHoe nonoxeHue Bbixoda perynsatopa B criyyae
03/06 88 INT CTRL.10 | oTkasa gartyvka, IMHWN CBA3M UM U3MEPUTENBHOIO Ot 0000 go 0003
curHana
03 /06 89 INT CTRL.11 3HayeHne 6e30M. NONOXEHWs!, YCT. NONb3oBaTeNemM Ot muHyc 009,9 go 109,9
03/06 90 Peseps
03/06 91 INT CTRL.27 KoadpdumumeHT koppekummn K Ot muHyc 99,99 o 99,99
03 /06 92 INT CTRL.28 CwmeLleHve npw koppekuun B OT MuHyc 9999 1o 9999
03/06 93 INT CTRL.29 Orpaxuyerune MIN Bxoga Al2 ons dpyHKUMIA KOppeKLMm OT MuHyc 9999 1o 9999
Uy NpeaBapeHust
03706 04 INT CTRL.30 Orpanuuerne MAX Bxoga Al2 ansa dyHKUUIA KOppeKLmm OT MuHyc 9999 1o 9999
Unv nNpeaBapeHust
03/06 95 INT CTRL.12 3anpeT nsMeHeHus1 3agaHns Ot 0000 go 0001
03 /06 96 INT CTRL.26 HasHayeHune aHanorosoro Bxoaa Al2 Ot 0000 no 0003
CTRL.31
03/06 | 97,98 INT (DIN.00); HasHaueHue guckpeTHbix Bxogos DI1, DI2 Ot 0p0 11
’ CTRL.32 ’
(DIN.01)
CTRL.13;
03/06 | 99,100 | INT CTRL 21 Pexum poboTbl curHanusauum (slave/master) Ot 0000 zo 0001
03/06 [ 101,102 | INT 8$§t;g Tun TexHonoruyeckon curHanusauum (slave/master) Ot 0000 go 0001
03/06 [ 103,104 | INT g$§t;g YcTaBka TexH. curHanusauum "MuHumyM" (slave/master) | OT muHyc 9999 no 9999
CTRL.16; | YcraBka TexH. curHanusaumm "makcumym"
03/06 | 105,106 | INT CTRL24 | (slave/master) OT MuHyc 9999 o 9999
CTRL.17; | I'ncTepesuc TexHOMNorn4eckon curHanvsauum
03/06 | 107,108 | INT CTRL.25 | (slave/master) Ot 0000 mo 0900
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
0,
03/06 113 INT AOT.02 HavanbHoe 3HaueHue BxoAHoOro curHana pasHoe 0% OT MuHyC 9999 710 9999
BbIXOAHOrO curHana
0,
03/06 114 INT AOT.03 KoHeuHoe 3HayeHue BxoaHoro curHana pasHoe 100% OT MuHyC 9999 710 9999
BbIXOAHOrO CUrHana
AIN1.06,
03/06 | 115,116 | INT AIN2.06 KonunyectBo Touek nuHeapusaumum Ot 0000 mo 0019
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[podomxeHue mabnuyp! B.1 — [MpoepammHo docmyrnHble peeucmpsbl peaynsmopa MUK-121

LNX1.00 — | ABcumcchl ONopHbIX TOYEK NMHeapu3aLmMm aHanoroBoro
03/06 | 117-136| INT LNX1.19 Bxona AIN1 Ot 00,00 go 99,99
LNX2.00 — | A6cumcchbl ONOpHbIX TOYEK NTMHeapu3aLmm aHanoroBoro
03/06 | 137-156 | INT LNX2.19 Bxona AIN2 Ot 00,00 8o 99,99
. LNY1.00 — | OpaunHaTbl ONOpHbIX TOMEK NIHeapu3aLmmn aHanoroBoro
03/06 [ 157-176 | INT LNY1.19 Bxona AIN1 OT MuHyc 9999 o 9999
. LNY2.00 — | OpaunHaTbl ONOpPHbIX TOYEK NMHeapusaLmm aHanoroBoro
03/06 [177-196 | INT LNY2.19 Bxona AIN2 OT MuHyc 9999 no 9999
03/06 | 197,198 | INT ﬁm;'gg MUHIMANBHOE 3HAYEHMe BXoaHOro cvrHana AL OT 1500 5o 6000
03/06 | 199,200 | INT 2:“;]3 MaKcuMarisHOe 3HaueHme BxoaHoro cirHana ALY OT 2000 5o 22000
CALO.00; | HavanbHOe n KOHEeYHOE 3Ha4YeHue KanmbpoBKK LLKarbl
03/06 | 201,202 | INT CALO.01 Bbixona AO OT MuHyc 9999 no 9999
03/06 203 INT HavanbHoe 3HaueHwue Lkanbl kKanMbpoBku AaTymka
TEPMOKOMMEHcaLMK
03/06 204 INT KoHeuHoe 3HayeHue LiKarnbl KanvbpoBkM AaTyuka
TEPMOKOMMNEHCaLMUN
03 205 INT CoxpaHeHne HacTpoek 0000
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

Mpunoxenue B.3 MODBUS npoTtokon

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

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

Kagp Modbus coobLeHus cnegytowmn:

DEVICE ADDRESS

FUNCTION CODE DATA

CRC CHECK

8 BITS

8 BITS k x 8 BITS

16 BITS

Fne k<16 — konuv4yecTBO 3anpaluvBaeMbiX pernctpoB. Ecnu B kagpe 3anpoca 3aka3aHo 6Gornee 16
perucTpos, perynatop MUK-121 B oTBeTe orpaHMYMBaEeT Nx KONMMYEeCTBO A0 nepsbiX 16-TM perncTpos.

B.3.2 Device Address. Agpec ycTpoicTBa

Apnpec npubopa (slave-yctpoiictea) B cetu (1-255), no kotopomy obpaiwiaetcas SCADA cuctema (master-
YCTPOWCTBO) CO CBOMM 3anpocoM. Korga yaaneHHbin npubop nocbinaeT CBOW OTBET, OH pasMeLlaeT 3TOT Xe
(cobCcTBEHHBIN) agpec B 3TOM nore, YTobbl master-yCTponcTBo 3Hano, kakoe slave-yCcTpocTBO OTBEYaEeT Ha 3anpoc.

B.3.3 Function Code. ®yHKUMOHaNbLHbIN KOA4 onepauumn

MWK-121 nogaepxuBaeT cnegytoLime pyHKunm:

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

B.3.4 Data Field. Mone nepegaBaeMbix AaHHbIX

MNMone paHHbIX coobLLEeHus,

nocbinaemoro SCADA cuctemonn ypaneHHomy npuobopy,

COAepXuT

[0o6aBoYHYO MHCpOpMaLMIo, KOTopas HeobxoamMma slave-ycTponcTey ansa aetanusaumm yHkumn. OHa BKYaeT:
® HauanbHbIN aapec perncTpa u KoNM4YecTBo pernctpoB Ans pyHkuum 03 (4TeHue)
e afpec permctpa 1 3HauyeHue 3Toro permctpa ans yHkumm 06 (3anuchk).

Mone gaHHbIX COOOLLEHNMS, MOCHINAeMOoro B OTBET yAaneHHbIM Nprubopom, CoaepXuT:
e KonuyecTBo 6anT oTBeTa Ha dyHKumio 03 u coaepXxnMoe 3anpalLmBaeMblX PErMCTPOB
® aJpec permucTpa n 3HayveHue 3Toro permctpa ans dyHkumm 06.
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B.3.5 CRC Check. None 3HayeHMs KOHTPONbLHOW CYMMbI

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

Mocne dopmupoBaHna coobuieHnsi (address,
paccunTbiBaeT CRC koh v nomelyaeT ero B KoHel, coobweHus. [NpuemHoe yctponcteo paccunteiBaeT CRC kog
NPUHATOrO coobLLeHns 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~NOOOPRAWN-=-

function code,

. 3arpyska CRC peructpa (16 6ut) egunmnuamn (FFFFh).
. cknirovatowee I ¢ nepebivn 8 61T Balita cooblieHus n cogepxunmbim CRC peructpa.
. CoBur pesynbTaTta Ha oAMH OMT BNpaeo.
. Ecnu cgsuraemein 6ut = 1, ncknovarowee UMM copepxumoro peructpa ¢ AO01h 3HaveHnem.
. Ecnu caguraemblii 61T Hynb, NOBTOPUTL Lar 3.
. NMoBTopATL Waru 3, 4 n 5 noka 8 casunros He ByayT MMETb MECTO.
. Uckniovatowee I co cnegytowmmn 8 6ut Ganta coobueHunsa n cogepxumsivm CRC peructpa.
. MoBTOpATHL Warn ot 3 oo 7 noka Bce 6anTbl cooOLWEeHNs He obpaboTatoTcs.

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

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

MpunoxeHue B.4 ®opmaTt komaHAa

YreHue Heckonbkux pernctpoB. Read Multiple Register (03)
Cnepytowmii opmart mcnonb3yeTca Ana nepegaymn sanpocos oT K n 0TBETOB OT yganeHHoro npubopa.

3anpoc yctporctBy SENT TO DEVICE:

data) nepepatolee ycTpowncTBO

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

1 BYTE 1 BYTE HB LB HB LB LB HB

OTBeT ycTponctea. RETURNED FROM DEVICE:
DATA

ADD%\IInggs Fggg;l(%N NUMBER FIRST N CRC
OF BYTES REGISTER REGISTER

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

Fne «NUMBER OF REGISTERS» 1 n <16 — KonmMyecTBO 3anpalmBaemblx peructpoB. Ecnu B kagpe
3anpoca 3akasaHo Gonee 16 peructpos, perynstop MUK-121 B oTBETE OrpaHUYMBaET UX KONMMYECTBO OO NEPBbIX

16-Tn perncTpos.

Mpumep 1:

1. YteHue peructpa

3anpoc yctponctBy. 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 yctponctea. 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 3HadeHune 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 nporpammHeiM  ynpaeneHnem DTR/RTS), Heobxoanmo
yaepxusatb curHan DTR/RTS fo okoHyaHus nepedauv kagpa sanpoca. [ns onpefeneHns MomeHTa nepegaym
nocnegHero cumeona uns bydepa nepegaun COM nopta pekomMmeHayeTCst MCNoMb30BaTh AaHHYI0 (YHKLIMIO:

void WaitForClearBuf (void)
{
byte Stat;

__asm
{
al:mov dx,0x3FD
in al,dx
test al, 0x20
jz al
az: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 ucnonb3oBaTe WinApi: Sleep( ), a ucnons3osatb
OVERLAPPED cTpyKTypy 1 onpefenste nony4yeHne oTBeTa oT MHAMKATopa CrieayoLmnmM KOAOM:

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

TimeOut — TarimMayT Ha nony4eHve oTBeTa.

B.5.3 Tllocne nepenaun kagpa oTeeta npubopy HeobxoamMma naysa =1McC A5t NEPEKIIOYEHNS B PEXNM
npvema. [nsa oxuaaHust Takke He pekomeHayeTcs ucnonb3oBaTb yHkumio WinApi Sleep().

B.5.4  Tllpumep pacyeTa KOHTPOMNbHOW CyMMbl Ha A3bike CU:

unsigned int crc_calculation (unsigned char *buff, unsigned char number byte)
{
unsigned int crc;
unsigned char bit counter;
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-
MapameTp [dvnana3oH M3MmeHeHUs NapamMeTpa usme- MpumeyaHue
MeHIo nU3M. HacT- venms | Aen
ponku
PID (F :d) HacTtpouka koacdhdpuumeHntos 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 | AUPDEPEHUMPOBAHIS cek. | 0000 — 6000 0000 0001 |46 | 0000-oTkn.
perynatopa SLAVE
(Begomblin)
Bpemsi nHTerpmpoBaHus
03 | perynatopa MASTER en. 000.1 — 050.0 001.0 000.1 46
(Bepywmi)
Bpemsi uHTerpmpoBaHus
04 | perynatopa MASTER cek. | 0000 — 6000 0600 0001 46 0000 — oTkn.
(Bepywmi)
Bpems
anddepeHumpoBaHns _ _
05 perynsitopa MASTER cek. | 0000 - 6000 0000 0001 4.6 0000 — oTkr.
(Beayni)
1 o
AIN1(H 11 i) HacTporka napameTpoB 6GrioKka npeo6pa3oBaHNA aHaNoOroBoro
BxogHoro curHana Al1
0000 — nHTepdecHbI BBOA
0001 — nuHeNHbI
0002 — kBagpaTU4eCKuin
0003 - TCM 50M
0004 — TCM 100M
0005 — rp.23
0006 — TCI 50r1, Pt50
0007 — TCIM 100r1, Pt100
0008 - rp.21
00 | Twn aHanorosoro BxoAa 0009 — NMHeapKaoBaHHAR LWKANa 0001 3.10
0010 — Tepmonapa nvMHeapv3oBaHHast CornacHo
0011 — Tepmonapa TXK (J)
0012 — Tepmonapa TXK (L) sakasy
0013 — Tepmonapa TXKH (E)
0014 — Tepmonapa TXA (K)
0015 — Tepmonapa TIM10 (S)
0016 — Tepmonapa TI1P (B)
0017 — Tepmonapa TBP (A-1)
01 HwxHuin npegen pasmaxa TeXH. | o MUHYC 9999 710 9999 Mnapwnii | 5 40
LUKanbl en. paspsa Ecnu n.00 BbIGpaH B
BepxHuit npeaen pasmaxa TEXH. MnaaLwmit Ananasoxe 0006-
02 | b TIPeAcn p e | OT mHyC 9999 a0 9999 S| 310 | 0008, 0011-0017 1o
0000. 3HaYeHne aTnxX
MonoxeHne aeunMansHoOro 000.1 MyHKTOB N3MEHUTL
03 pasnenuTens 00.02 000.1 3.10 | wenbas.
0.003
MocTosHHasa BpemMeHu
04 LMCBPOBOFD hMNLTPA cek. | Ot 000.0 oo 060.0 000.1 000.1 3.10 | 000,0 — oTkn.
MakcumanbsHas 3awmTa ot
05 | ANUTENbHOCTb MMMYLCHOW cek. | Ot 000.0 go 005.0 000.0 000.1 3.10 -
OMesll UMMNYNbCHBIX NMOMeX
o6 | NgYIoCHeggglacTkos Ot 0000 fo 0019 0000 0001 | 3.10
nuHeapu3aumu Bxoga Al
MeToa TemnepaTtypHou _ T=Tuam+Tkop.py4
07 | KOppeKummn BXOAHbIX 0000 — pyHas koppekums 0001 0001 3.10 | (cm.AIN.08)
0001 — aBTOMaTNYECKasA KOppeKLms "
CUrHanoB oT TepmMonap T=Tuam+TKop.aBT
3HauyeHve TemnepaTtypbl B
pexvume py4HOI KoppekLuum TEXH. Tkop.pyy
08 BXOAHbIX CUrHaNoB OT eq. Ot muryc 099.9 no 999.9 000.0 000.1 3.10 Mpun AIN.07=0000
Tepmonap
MuH1ManbHoe 3HayYeHue Kon
09 BXOHOrO 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 [Avnana3oH M3MeHeHUs NapamMeTpa usme- MpumeyaHue
MeHIo n3Mm. HacT- aen
~ HeHus
poWiKku
MakcumarnbHoe 3HaveHve Koa
10 BXOHOrO curHana AL ALIM OT1 1.000 go 22.00 5.1 TonbKo KOHTPOIb
WHpyumpyet
1 KoHTponb cmeLleHns TeXH. | o MUHyC 9999 10 9999 340 | 3HaueHve
aHarnoroBoro Bxoga en. napametpa
CORR.01
AINZ(H inc )JHactpoika napameTpoB 6510Ka npeobpa3oBaHMA aHaNoroBoro
BXogHoro curHana Al2

00 | MapameTpbl ypoBHSA AIN2 Cwm. napameTpbl

... | aHanoru4Hbl napameTpam ypoBHsi AIN1

11 | ypoBHsi AIN1

AOT (Hnt) Kondurypauma cdpyHkumm petpaHcmuccumn 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 .
,roe BMLW 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
HauyanbHoe 3HayeHune TexH C yuetom

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 0o 999,9 0100 0001 3.13 | meuumarbHoro
100% BbIXO4HOrO curHana A pasgenurens.

DIN ( ) KoHdumrypauma guckpeTHbIX BXO4OB
HasHaueHne anckpeTHoro 0000 — Bx0A He ucn.
00 Bxona DI 3.1 Cm. nyHkT 3.11
A 0001-0011

01 HaskaveHue auckpeTHoro AHarnorunyHo Bxogy DI1 3.11
Bxoga DI2
MHavkaums cocTosHNUs 1 — coorsercTayeT

BKITHOYEHHOMY

02 | BUCKPETHbIX BXOAO0B DIl n 0011 BXOQY, T.©. Ha BXOA
DI2 Ha guenrnee \ e Bxop DI1 o aH’o o
MAPAMETP™ \~mome - Bxog DI2 A

HanpsbkeHve 24 B
] o
DOT1 (d ok 1) Kondurypaums sBbixogHoro ycrtpoucrtsa DO1
(oTHOCHTENBHO MIN—
0000 — nHTepdenCHbI BbIBOA MAX
0001 — 6onbwe MAX COOTBETCTBYHOLLEro
0002 — meHbLue MIN DO);
0003 - B 3oHe MIN-MAX —
oo |Jlomka pa6°5% ?b'xc’“”"ro 0004 - BHe 30HbI MIN-MAX 3.12 | =5-->DO cpaGoraer,
ycTpouctea (oTHocuTenbHo MIN— MAX ecrnm B Kakom nnbo
cooTtBeTcTBYyloLWero DO) BbIXOAE napameTp
0005 — 0606LieHHan curHanusauus BbIAET 32 pamKun
0006 — He ucn., BbIXoA OTKN TEXHOMNOTNYECcKon
CUrHanusauum
McTOYHMK aHanoroBoro
01 curHana Ans npasnexHus 0000 — Bxon Al1 0000 0001 3.12
0001 — Bxog Al2
OUCKpeTHbIM Bbixogom DO1
n 000,0 - ctaTuyeckui
TNIUTENBHOCTb UMMyIbca Mnagwwuii 000,1-999,9 -
02 BbIXoAHoro yctpownctea DO1 cek. OT 000,0 no0 999.9 000,0 paspsia 3.12 MMMYTbCHbI
(amHamuyeckmn)
03 | Veraska MIN DO1 TexH. | B ananasoHe wkanbl BbIGpaHHOIO 020,0 000,1 312
en. TWMNa aHanoroBoro curHana C yyeToMm geumm.
04 | Veraska MAX DO1 TexH. | B ananasoHe wkanbl BbIGpaHHOIO 080,0 000,1 319 | PasAenutens
en. TUMa aHanoroBoro curHana n3mepsieMoi
'McTepesnc BIXogHOro TEXH. Mnagauwwuii BENUYUHBI

05 ycTpoiicTea 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 CBA3KN 0001 — oTkn.

VN U3MEPUTENBHOIO 0002 — Bkr.
napameTpa
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[TpodomkeHue mabnuubl ' — CeoOHas mabnuya napamempos peaynsmopa MUK-121
3aBsoga- w
ar
MyHKT Ep. ckue Pa3-
MapameTp [Avnana3oH M3MeHeHUs NapamMeTpa usme- MpumeyaHue
MeHIo n3Mm. HacT- venms | Aen
ponku
DOT2 (dot E') KoHdurypauusa BbixogHoro yctponctea DO2
% | avmorm napaweTpam Cm. napameTp
06 | yposrs DOTA ypossi DOT1
DOT3 (dok 3) KoHdurypaumsa BbixogHoro yctponctea DO3
00 | MapameTpbl ypoBHst DOT3 CM. napameTpbi
... | aHanorn4Hbl NnapameTpam oaHsi DOTA
06 | ypoBHa DOT1 yp
DOT4 (d o £ H) KoHdumrypauus BbixogHoro ycTpoitictBa DO4
00 | MNMapameTpbl ypoBHst DOT4 Cwm. napameTpbl
... | aHanoru4Hbl napameTpam ypoBHa DOT1
06 | ypoBHa DOT1
r |
CTRL (L Er L) KoHdmrypaumsa cTpykTypbl perynstopa
0000 — 2-X NO3MLMOHHbIN
0001 — 3-X NO3ULMOHHbIN
0002 — NnA-wmm
0003 — NMa-aHanoroBbIi
0004 - NM-aHanoroBbIn
COOTHOLLEHMS!
0005 — kackagnbin MAO-
aHanorosbIv
0006 — NMWO-aHanoroBbI C BHELL.
KOppeKunen 3agaHnsi
00 | Twn perynaTtopa 0007 — NO-aHanorosbIn ¢ BHewHuM | 0003 0001 3.9
3afjaHvem
0008 — NNA-umnynbCHbIN
0009 — NUA-MNynbCHBIN
COOTHOLLEHUI
0010 — kackagHbin NMNAO-
VMMYNbCHBIN
0011 — NMUA-MMAYNbCHBIN C BHELL.
KOppeKunen 3agaHnsi
0012 — NUA-MMNynbCHBIA C
BHELUHVM 3aaHuNaAM
0000 — obpaTtHoe E=SP-PV
01 | Tun ynpaeneHus perynsatopa 0001 — npsiMoe 0000 E=PV_SP
02 CKOpOCTb AMHAMUYECKOM TexH. OT 000,0 70 999,9 090.0 000.1 0 - oTkn. C yyetom
H6anaHCMpOBKN 3afaHus en./mMuH Jel. pasgenvTens
[aHHbI napameTp
30Ha HeYyBCTBUTENBHOCTH npeacraBnset
03 3-X NO3MUMOHHOrO TeXH. | o 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-LINM cek. | Ot 000,0 go 999,9 010.0 000,1 UMM perynsitopa
MunumantHan [ns umnynscHoro
05 | AnuTenbHOCTb MMMynbca cek. | Ot 000,0 go 999,9 000.1 000,1
TMH perynsitopa
3apepxkka Ha BknodeHne DO L9 MIMMYCHOPO
06 | B NPOTUBOMONOXHOM Cexk. 000,1 — 060,0 000.1 000,1 v
perynsitopa
HanpasneHuu
07 vctepesuc 2-x, 3-x TexH. | Ot 0000 go 0900 000.0 C yyeTom geumm.
NO3NLMOHHOTO perynatopa en. : pasgenutenst PV
OrpaHuyerne MUH g::ngrmo'g(;‘o "
1 v 0,
08 | aHanorosomn s4emnku % Ot 0000 mo 099,9 000.0 AV — LWAM
perynsitopa
perynsitopa.
OrpaHuuyeHne MAKC
09 | aHanoroBou A4enkn % Ot 0000 go 099,9 099.9
perynsitopa
BesonacHoe nonoxeHne 0000 — nocneaHee nonoXxeHue
BbIXOAa perynsaropa B 0001 — 0% (oTkn.)
10 | cnyyae oTkasa gaTyuka, 0002 — 100% (Bkn.) 0003 0001
TNINHUK CBA3M UNn 0003 — 6e3onacHoe nonoxeHve
M3MepUTENbHOro napameTpa yCTaHaBNMBaeMOEe MoJib30BaTesniemM
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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
3HaueHne 6esonacHoro
1 ;gf::;i*;"fsaemom % 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 3.12
YCTaBKa "MyHuMyM" TexH. | B ananasoHe Lwikanbl BbIGpaHHOro C yyeToMm geuunm

15 | TeXHOMOTMYECKON S| 2A P 040.0 312 | 7Y ACLAM.
CATHANVIZaLMA en. TUMa aHanoroBoro curHana pasgenutens PV
YcraBka "makcumym"

16 | TexHonorMuecKkon TexH. | B ananasoHe wkarnbl BbIGpaHHOIO 060.0 312 C y4yeToM geuum.
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 | GanaHcupoBky 3aaaHus! 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 Q000 3HayeHue 30Hbl. C
(MepTBas 30Ha) y4eToM AeLmnm.

pasgenutens PV
21 Pexum curhanmsaumm 0000 — HenpepbIBHbIN 0000 0001
(Master) 0001 — nepuogunyeckui
Twun TexHonorn4eckomn 0000 — abcontoTHast
22 curHanusaumm(Master) 0001 — peBraumnoHHas 0000 0001 3.12
ycraBka "Murimym” TexH. | B gnana3soHe wkanbl BbIGpaHHOTO C yyeToM geuum
23 | TexHonorm4eckomn ’ 040.0 3.12 PV.
curHanuaaumm(Master) en. TUMa aHarnoroBoro curHana pasgenutens
ycraBka "makcumym” TexH. | B gnana3soHe wkanbl BbIGpaHHOrO C yyeToM geuum
24 | TeXHONoOrM4yecKkomn ’ 060.0 3.12 PV.
curHanuaaum(Master) en. TUMa aHanoroBoro curHana pasgenutens
Fuctepesnc TEeXH C yyeToM geuum
25 | TexHonorMuecKol e 11000,0 - 090,0 000.5 342 | Y e PV
curHanusauun(Master) & pash
0000 — He ncnonb3yeTtcs
0001 - obpaTHas cBs3b No
NOMOXEHWI0 MexaHn3ma

HasHaueHve aHanorosoro vMnynkCHOTO peryrnsTopa

26 Bxona Al2 0002 - Bxoa npeaBapeHus 0000 4.6.5
A ynpaBnsitoLLero BO3AenCTBuUsS:

perynsitopa
0003 - nHaMKaums nonoxeHne
MMMYNbCHOrO MexaHu3ma

27 | KoathdpumumeHT koppekummn K OT MuHyc 99,99 o 99,99 010,0 4.6.5

28 | CmelueHue npu Koppekuum B OT MuHyc 9999 o 9999 000,0 4.6.5
Orpanuuerve MIN Bxoga Al2

29 | NS dYHKUMIA KOPPEKLMN Unn OT MuHyc 9999 o 9999 0000 000,1
npegBapeHust
OrpaHunuyeHne MAX Bxoga [insa kackagHoro

30 | Al2 pns dpyHKUMIA KOppeKumn OT MuHyc 9999 o 9999 099,9 000,1 perynsitopa
Unv nNpeaBapeHust 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-
Lar
MyHKT Ep. ckue Pa3-
NapameTp Avana3oH uameHeHUsi napameTpa u3sme- MpumeyaHue
MeHIo n3Mm. HacT- venms | Aen
ponku
LNX1 (L nu 5) 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 n H 1) OpaunHarbl (Y) onopHbIX TOYeK NMHeapusauuu Bxoga Al1
OpauHaTa HavanbHoro
0o | 3radenms (curHan B TeXH. | o MUHyC 9999 10 9999 0000 Mnaaumii | 5 40
TEXHWYECKUX eanHMLax oT - | en. paspsia :
9999 no 9999)
TEeXH. Mnagwwui
19 | OpaguHaTta 19 Toukn en. OT MuHyc 9999 no 9999 0000 paspsn 3.10
- -
LNX2 (L nu E‘) Ab6cumccenbl (X) onopHbIX TOYEK NMHeapusauum Bxoga Al2
00 | MapameTpbl ypoBHS LNX2
... | aHanorMyHbl NapaMeTpam
19 | ypoBHs LNX1
]
LNY2 (L n 4 E‘) OpauHarbl (Y) onopHbIX TOYeK NMHeapusauuu Bxoga Al2
00 | MNMapameTpbl ypoBHst LNY2
... | aHanornyHbl NnapameTpam
19 | ypoBHs LNY1
[l ]
CLIM (L L 1 1) Kanu6poBka aHanorosoro Bxoga 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 po00 paspsn | >
] H KoHTponb BxogHoro curHana | % 90,0 o 110,0 100,0 5.1 TonbKO KOHTPOIb
r KanuGpoBka BepxHero TEXH MnagLwumii
L H nepgena wkanbl u3aMepeHvst | eg. OT MuHyc 9999 no 9999 0000 paspsa 51
KoHTposb pe3ynbTaToB ‘o
,'_ KanumbpoBKN HIKHEro ALTI‘I 1,400 go 5,000 1,700 5.1 Tonbko KOHTPOIb
npugena wkanbl U3MepeHust
KoHTposb pe3ynbTaToB ‘o
H KanMbpoBKM KOHEYHOro ALTI‘I 4,800 oo 22,00 10,00 5.1 TonbKO KOHTPOIb
3HaYeHWs LKarnbl U3MEepeHust
I |
COR1 (L or 1) Koppekuusa aHanorosoro Bxoaa Al1
Koppekuusi aHanorosoro TexH. | OT muHyc 9999 1o 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 | (cmeLleHne) aHanNoroBoro en.
BXoga
[l
CLI2 (L L :E’) KannbpoBka aHanorosoro Bxopa Al2
MapameTpbl ypoBHs CLI2
aHarnorMyHbl napameTpam
ypoBHs CLI1
-
COR2 (LoOr E') Koppekuusa aHanorosoro Bxoga Al2
MapameTpbl ypoBHs COR2
aHarnorMyHbl NnapameTpam
ypoBHa COR1
-
CALO (L HL 0) KannbpoBka aHanorosoro Bbixoga AO
WNHavkaums n usMeHeHue
00 | cocTosiHMA aHanoroBoro % 0-100 5.2
Bbixoga AO
KanuGpoBka MUHUMYMa
01 5.2
aHanorosoro Bbixoga AQO
KannbpoBka makcumyma
02 5.2
aHasnorosoro Bbixoga AO
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[TpodomkeHue mabnuubl I — CeodHass mabnuya napamempos peaynsmopa MUK-121
3aBop- w
ar
MyHKT Ep. ckue Pa3-
MapameTp [nana3oH nsmeHeHUs1 napameTpa usme- MpumeyaHue
MeHIo U3M. HacT- venms | Aen
ponku
SYS (5 45) O6wme napameTpbi
CeTeBon agpec (Homep _ 0000 — oTknto4eH
00 npuGopa B ceTw) 0000 — 0255 0000 0001 B.1 ot coth
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 Cnyxe6Has
MHopMaLma
obecneyeHns
= 0 — He pa3speLueHo
aspeLLeHns Ha MHAMKaumo
04 1-PV2
napametpa PV2 2 _ PV2 1 DI/DO
MyHkT 0002
0-PV1/PV2 ncnonb3yeTcst
05 | MHgukaums no ymonyaHuo 1 — perynsitop S TONbKO ANg
2 — perynsatop M KackagHoro
perynupoBaHusi
06 Koppekuusi nokasaHun
AaTyvka TepMOoKOMNeHcauum
SAVE (5HuF) CoxpaHeHne napameTpoB
00 | CnyxebHasa nHdopmauus
3anvck napameTpos B
0000
01 | sHeproHesaBMCHMMYIO NaMATb 0001 — 3anucars 443
(HacTpoVikn nonb3oBaTens)
1
LOAD (L O H d) 3arpyska napameTpos
PaspelieHve 0000 — 3anpetueHo
00 | nporpammMupOBaHuUs NO CeTH 0001 — pa3speLueHo (per. 29-196) 443
ModBus 0002 — paspelueHo (per. 197-210)
3arpy3ska HacTpoek 0000
01 444
nonb3oBarens 0001 — 3arpy3uTb
02 3arpyska 3aBOACKUX 0000 444
HacTpoek 0001 — 3arpy3uTb
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INucTt perncrtpaumm uameHeHUn

YPOBHS

Bcero
Homepa nuctos (cTpaHuLy) AMCTOB 3
Nam. 5 Ne Bxogswuin Ne conpoBoxaato- MNoan. [ara
[OKyMeHTa Lero AoOKyMeHTa 1 gata
Name- 3awme- Ho- HOKyMEH
HEHHbIX | HEHHbIX BbIX Te
1.00 Conynsik
B.M.
1.01 70 ver 12.01 WcnpaBneHa cxema Conynsik 20.06.12
NoAKnNtoYeHne ANCKPETHbIX B.M
Harpysok
1.04 70 ver 12.01 McnpaBneHbl HETOYHOCTU B Conynsk 23.01.14
pUCyHKax B.M
1.05 70 ver 01.06 McnpaBneHbl HETOYHOCTU B Mapwkot 11.04.14
TekcTe 0.A.
1.06 61 ver 01.10 MpuBeneH B coOTBETCBME C Mapukot 16.03.15
HOBOW MPOLLNBKON n.A.
1.07 61 ver 01.11 [o6GaBneHa BO3MOXHOCTb Mapukot 27.03.15
COXpaHEHUSA C BEPXHEro 0.A.
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