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HacTosiliee pyKOBOACTBO MO 9KchnyaTauum npefHasHayeHo Ans O3HakoMneHust notpebutenen c
HasHayeHneMm, MogensiMu, MPUHUMMOM OEWCTBUS, YCTPOWCTBOM, MOHTaXOM, 3KchnyaTauuenh u obcnyxumBaHWem
yHuBepcanbHoro mukponpoueccopHoro NMUA-perynatopa MUK-121 (panbwe no tekcty - perynstop MUK-
121).

BHUMAHUE ! Mepen V“cnonL3oBaHnem perynatopa, noxanyicra,
03HaKOMbLTECH C HACTOALLMM PYKOBOJCTBOM MO 3KCMITyaTaLmm.

MpeHebpexeHne Mepamn nNPefoCTOPOXHOCTU W MpasBunaMmu
aKcnnyataumm MoXeT CTaTb I'Ipl/l‘-IVIHOIZ TpaBMUPOBaHNA nNepcoHana unu
nospexaeHnsa obopynosaHus!

B cBsA3M C nNOCTOsiHHOWM paboToi. No COBEPLUIEHCTBOBAHMIO
perynatopa, MOBbILAKWENA €ero  HaAeXHOCTEy. W, ynydliawLen

XapakKTepucTukn, B KOHCTPYKLUUIO MOryT ObITb BHECEHbI HE3HAYMTENbHbIE
N3MeHeHnA, He OTpaXeHHble B HacTodiem UsgaHnn.

CokpalleHus, NpUHATbIE B AaHHOM PyKOBOACTBE

B HaumeHoBaHUAX napameTpoB, Ha PUCYHKax, npu LWI(prBbIX 3Ha4YeHUdX N B TEKCTe WUCNOJ1b30BaHbI
cokpalleHusa n abbpesmnaTtypbl (cMm. Tabnuuy |), o3Havalowme cneayoLlee:

Tabnuya | - CokpaweHusi u abbpesuamypbi

Ab66peBuaTtypa (cumBon) lMonHoe HaumeHoBaHue 3HavyeHue

PV unn X Process Variable M3mepsemasn BennunHa (KOHTPONMPYEMBIN U PErynmpyembii
napametp).

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

MV unn Y Manipulated Variable MaHunynupyemas, nepeMeHHas, nepeMeHHas, npeactasnaowas

3HaveHve ynpaensioLLero BO3AencTans, nogaBaemoro Ha
aHarnoroBbIN BbIXOA YCTPONCTBA

Z External Disturbance BHellHee Bo3MyLLaloLlee BO3geNcTeme

LSP Local Setpoint JlokanbHas (BHYTpPeHHSs) 3agaHHas Toyka
RSP Remote Setpoint [uncraHunoHHas (yganeHHas) 3agaHHasi Touka
T, t Time Bpewmsi, nHTepsan BpeMeHmn

Al Analogue Input AHanorosbli BBOA

AO Analogue Output AHanorosbIv BbIBOA,

DI Discrete Input [NCKpeTHbIN BBOA

DO Discrete Output [NCKpeTHbLIV BbIBOA,

1.0nucanune perynartopa

1.1 HasHa4yeHune perynaTopa

Perynatopsl MWK-121\ npeactaBnsitoT cobol HOBBIA KracC COBPEMEHHBbIX LUMEPOBLIX PerynsaTopos
HenpepbIBHOrO [OENCTBUSE C  a@HANOroBbIM, WMMYSbCHBIM  WAM  OBYXMNO3MUMOHHBIM  BbIXO4OM. Perynatopsbl
NPUMEHSIOTCA ANSA  YAPABEHUs TEXHOMNOrMYeckMMu npoueccaMmym B MpombiuneHHocTn. Perynatop MNK-121
nossonsietT obecnevuTb BbICOKYD TOYHOCTb NoadepkaHus 3HavYeHus mamepsieMoro napametpa. OmudumernsHoU
ocobeHHocmbio perynatopa MUK-121 sBnsieTcs HanuMuvMe TpexypoOBHEBOW raflbBaHWYECKOW M30MAUMM Mexay
BXOAAaMW, BbIXOA4AMY 1 LiENbI0 NuTaHus.

PerynaTop mpegHa3HaYeH Kak Ansi aBTOHOMHOrO, Tak M Anst KOMMSEKCHOro ucnonb3oBanus B ACYTI B
3HepreTuke, MeTannyprm, XUMNMYeckon, NULLEBOW N APYrMX OTPACSAX NPOMbILLNIEHHOCTU U HAPOAHOM XO3ACTBE.

Peaynssmop MUK-121 npedHa3Ha4eH:

e [nsh M3MEPEHNST KOHTPONMPYEMOro BXOAHOro uanyeckoro napameTpa (TemnepaTtypa, AasreHue,
pacxon, YpOBeHb UhT4 M.), 06paboTku, npeobpa3oBaHnNst N OTOOPAXKEHUsI ero TeKyLLero 3Ha4yeHust Ha BCTPOEHHOM
YyeTblpexpaspsaHoM g poBOM NHAUKaTOpE,

e perynstop OpPMUPYET BbIXOAHOW aHanoroBbli UMW UMMYMbCHBLIA CUrHam YrpaBrieHUst BHELUHUM
UCMONMHUTENBbHBIM  MexaHu3mMomM, obecneuynBasi aHarioroBoe, WMMYNbCHOE WM MO3ULUOHHOE perynupoBaHue
BxogHoro napameTtpa no 1, M, N4 wnn MWL 3akoHy B COOTBETCTBMU C 3a4aHHOM NOMb30BaTeNeM Norvkon paboTsbl
1 napamMeTpamu perynmupoBaHusi,

e perynsatop (POPMUPYET BLIXOAHbLIE CUrHANbl TEXHOMOMMYECKOW CUrHanNu3auuu, Ha nepegHen naHemnu
UMEITCS MHOMKATOpbl ANs CUrHanmM3auuyM TEeXHONOTMYECKU OMacCHbIX 30H, CUrHambl MpeBbileHUs! (MOHUXKEHUS)
perynmpyemoro unm nsmepsiemMmoro napameTpa,

® perynsatop SBASETCs MNporpammupyemMbiM CpeacTBaMm W3MEpPEeHUs 3MeKTPUYECKMX BenuyuuH obuiero
HasHayeHus cornacHo NOCT 22261, no3BomnsieT BECTW JOKanbHOe, OUCTaHUMOHHOE, PYYHOE perynupoBaHue wu
OMNCKPETHOE ynpaBreHue.
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1.2 O603Ha4YeHne perynaTtopa u KOMNIEeKT NoCTaBKu
1.2.1 Perynsatop o6o3HavaeTcs cneaylowmmMm oopasom:
MUWK-121- AA-BB-C-D-U-L,

lne:
AA n BB, cooTBETCTBEHHO KO, 1-ro 1 2-ro BXo4HOro aHanoroBoro curHana:
01 - yHuduumpoBsaHHbin ot 0 MA 7o 5 MA
02 - yHudmumpoBaHHbii oT 0 MA o 20 MA
03 - yHuduumpoBaHHbIi OT 4 MA o 20 MA
04 - yHuduumposaHHbii oT 0 B oo 10 B
05 - HanpspkeHme ot 0 MB go 75 B
06 - HanpspkeHne ot 0 MB go 200 mB
07 - Hanpsbkenne oTt0 B no 2 B
08 - TCM 50M, W100=1,428, oT mmHyc 50°C go nntoc 200°C
09 - TCM 100M, W10=1,428, oT muHyc 50°C go nntoc 200°C
10 - TCM rp.23, ot muHyc 50°C go nntoc 200°C
11 - TCIN 5001, W100=1,391, oT muHyc 50°C go nntoc 650°C
12 - TCIT 10001, W100=1,391, ot muHyc 50°C go nntoc 650°C
13 - TCI rp.21, ot muHyc 50°C go nnioc 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 TP (B), ot 0°C go nntoc 1800°C
20 - Tepmonapa TBP-1 (A-1), ot 0°C go nnitoc 2500°C

MpumeyaHue: npu 3akase perynsitopa ¢ BXOAHbIMW curHanamu or-tepmoenap-ITM-10, TP, TBP-1 perynatop n3rotaenvsBatoTcs
no oTAenbHOMY 3aka3dy 1 nocregytoLlasi nepecTpoiika Ha gpyrne TUMbl BXOAHbBIX CUrHANoB NPOM3BOAMTCS TOSNbKO Ha NpeanpusTUm-
nsrotosuTene.

C - koAl BbIXO4HOIrO aHanoroBoro curHana:
1—-01 0 MA g0 5 MA,
2 — o1 0 MA go 20 MA,
3 — o014 MA oo 20 MA,
4—-010Bmo10B.

D - Tn BbIXOAHbBIX AUCKPETHbLIX CUrHAMNOB:
T - TpaH3MCTOPHbIE BbIXOAbI,
P - penenHbie BbIxoabl,
C - CUMWUCTOPHbIE BbIXOAbl:
CP — cumuncTtopHble Bbixodbl (BO1, DO2) n penewiHble BbixoAbl (DO3, DO4)

U - HanpsXeHue nuTaHus:
220 - 220B nepeMeHHOro Toka;
24 - 24B NOCTOSAHHOIO TOKa.

L — ncnonHeHvne nepegHen naHenn (0603HaveHne KHOMOK, UHAMKATOPOB W AUCNNeeB):
UA - ykpanHckoe,
EN - aHrnuickoe.

BHumanue! [Mpu 3akase perynagropa HeobxoaumMo ykasbiBaTb €ro nosiHoe ob6o3HavYeHne, B KOTOPOM MPUCYTCTBYHOT
TUNbl aHaNoroBbiX BXOA0B, aHANIOroBOro Bbixoga v HanpsaxeHne nutaHus.

Hanpumep, 3akasaHo peaynsmop: MWUK-121-09-03-2-P-220-UA

Mpn 3TOM M3LOTOBNEHMIO U NOCTaBKke NOTPEOUTENIO NOANEXUT:

1) YHuBepcanbHbin MukponpoueccopHbii NO-perynatop MAK-121,

2) Bxop aHanorosbii Al1 ko 09 - TCM 100M, W100=1,428, oT muHyc 50°C go nntoc 200°C,
3) Bxog aHanoroBbii Al2 kog 03 — ot 4 MA 0o 20 MA,

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

5) Beixogbl auckpeTHble kog P — penelible,

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

7) WcnonHeHune nepegHein naHenu kog UA — ykpanHckoe.
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1.2.2 KomnnekT noctaeku perynsartopa MVK-121 npuBeaeH B Tabnuue 1.2.

Tabnuya 1.2 - Komrnekm nocmasku peaynsimopa MUK-121

O60o3HavyeHue HavmeHoBaHue KonuuyectBo
MPMK.421457.014 MukponpoueccopHbin perynstop MUK-121 1
NMPMK.421457.014 PO PykoBoacTBo no akcnnyataymm 1*
MPMK.421457.014 NC | Macnopt 1
M3-02 KoMnnekT KpenexHbIX 3aKMMHbIX 3M1eMEHTOB (2 LUTYKW) 1
231-103/026-000 Pasbem ceteBow (220 B) 1**
734-203 Pasbem ceteBoii (24 B) 1%
231-112/026-000 Pa3sbeM ans nogknioYeHnst BHELUHNX BXOAHbIX U BbIXOAHbIX Lienen 1
734-216 Pasbem Ans nogknioYeHnst BHELLHNX BXOAHbIX U BbIXOAHbIX Lienen 1
734-204 Pasbem gna nogknoyeHnst uHTepderica 1
231-131 Pblyar MOHTaXXHbIN ANs KNemm 1
734-230 Pblyar MOHTaXXHbIN ANA KNEMM NUTaHNUS 1
* - 1 3k3emMnnap Ha noboe KONMYECTBO PErYNSTOPOB NpW NOCTaBKe B OOAWNH afpec
** - [pn noctaeke perynstopa ¢ nutaHnem 220 B nepemeHHOro Toka.

*** - [1pn nocTaBke perynstopa c nuraHnem 24 B nocTosiHHOro Toka.

1.3 TexHU4YeCKMe XapaKTepUCTUKUN perynsaTopa

1.3.1 AHanoroBble BXOAHble CUrHanbI

Tabnuuya 1.3.1 - TexHuYyeckue xapakmepucmuKU aHa0208bIX 8X00HbIX CU2HaI08

TexHMYeckasa xapakTepucTuka 3HauveHue
Konunyectso aHanorosblx BXO40B 2
Twun BXOQHOrO aHanoroBoro curHana YHudmupmposaHHbie (FTOCT 26.011-80)

[MOCTOSIHHBIN TOK:

ot 0 MA go 5 MA

ot 0 A go 20 MA

oT 4MmA po 20 MA

HanpskeHne nocTosiHHOro Toka:
ot 0B o 10.B

ot 0.mB no 75 mB

o1/0 MB'mo 200 mB
or0Boo2B

TepmonpeobpasoBatenu conpotusnexuin ACTY 2858-94
TCM 50M, W10=1,428, oT MuHyc 50°C go nntoc 200°C

TCM 100M, W40=1,428, ot muHyc 50°C go nntoc 200°C

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

TCI 5001, W40=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 pgo nntoc 800°C
TXKH (E), ot 0°C go nntoc 850°C
TXA (K), ot 0°C go nntoc 1300°C
TMNMN10 (S), ot 0°C po nntoc1600°C
TNP (B), ot 0°C go nntoc 1800°C
TBP-1 (A-1), ot 0°C go nntoc 2500°C

Paspelatowas cnocobHocts AL 16 po3psgoB

Mpenen gonyckaemon QCHOBHOW MpUBEAEHHOM <0,2%

NorpeLIHOCT! U3MepPEHUsi BXOOHbIX NapamMeTpoB

TOYHOCTb UHAMKALNN 0,01 %

Mpenen gonyckaemoun ONOMHUTENBHOW NOrpPeLIHOCTH, <02%/10°C

BbI3BaHHOW M3MEHEHEM/TEMNEPATYPbI OKpYXatoLlel cpeapl

Mepvog namepeHus, He bonee 0,1 cek

anbBaHW4Yeckasi pa3Bs3ka aHanoroBbix BXO40B Bxoapl ranbBaHU4YeCcKM N30MpoBaHbl OT BbIXOAOB U
OCTarbHbIX Lienen, HanpsikeHVe ranbBaHNYeCcKol pa3Bsa3ku He
meHee 500 B

MpumeyaHus:

1.Kax0bil 8x00 peaynsamopa MUK-121 moxem 6bimb CKOHgbueypuposaH Ha rnodkntoyeHue moboeo muna damyuka.

2.lMpu 3aka3e exo0a muna mepmorapa, 8 Kayecmee exo0a memrepamypHoOU KoppeKkyuu (komneHcayuu mepmo-9C
€c80000HbIX KOHU08 MepMOorapbl) Ucronb3yemcsi damyuk memnepamypbl, KOmopbIl Haxo0umcsi 803/1€ KITleMM Ha MbliibHOU
cmopoHe peaynsamopa.
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Tabnuya 1.3.2 - TexHu4yeckue xapakmepucmuKuU aHano208bIx YHUpUUUPOBaHHbIX 8bIXOOHbIX CU2HaN08

TexHMYeckas xapakTepucTuka

3Ha4yeHue

KonnyecTBo aHanorosbIX BbIXO40B

1

Twn BbIXOAHOrO aHanoroBoro curHana

YHuduumposaHHble FTOCT26.011-80:
Ot 0MA go 5 MA, RH =500 Om
Ot 0 MA 0o 20 MA, RH = 500 Om
Ot 4 MA 0o 20 mA, RH = 500 Om

OT10B Ao 108, RH = 2 kOm
Paspelatowas cnocobHoctb LIAT 16 pospsigos
Mpepen gonyckaemon 0CHOBHOW NPYBEAEHHON <02%
NorpeLIHOCT! hOPMMPOBaHWSI BBIXOAHOTO CUrHana
3aBNCUMOCTb BbIXOQHOMO CUrHamna oT COnpoTUBIEHNUS <0,1%

Harpysku

Mpenen ,D,OI'IyCKaeMOVI [OMONHUTENBHOM NOrPELLHOCTY,
BbI3BaHHOW U3MEHEHNeM Temnepartypbl 0pr>|<arou4917| cpeabl

<0,2%/10°C

[anbBaHW4eckas pa3BsA3Kka aHanorosoro Bbixoga

Bbixog ranbBaHn4ecku M30JINPOBaHb! OT BXOA0B U OCTallbHbIX
Lenen, HanpshkeHue ransBaHN4YecKon Pa3BA3KN HE MEHEe
500 B

1.3.3 lnckpeTHbIe BXOAHbIE CUTHalbI

Tabnuua 1.3.3 - TexHuYyeckue xapakmepucmuKuU OUCKPEemMHbIX 8X00HbIX CU2HaI08

TexHU4ecKas xapakrepucTuka

3HauyeHue

KonnyectBo AMCKpeTHbIX BXOA0B

2

CwurHan noruyeckoro "0" — coctosiHne OTKIMKOYEHO
CurHan nornyeckon "1" — coctosiHme BKITKOYEHO

0-7 B, ,oTpyLaTenbLHON NONAPHOCTN
18-30 B, eTpruatenbHON NonsipHOCTH

BxogHown Tok (noTpebnexve no Bxoay)

<10 A

["anbBaHW4eckasi pa3Bsidka QUCKPETHbIX BXO4OB

Bxogbl cBsi3aHbI MOMapHO U ranbBaHNYeCKM N30NMPOBaHbI OT
APYrnx BXo40B U OCTallbHbIX uenen

1.3.4 [inckpeTHbIe BbIXOAHbIE€ CUTHaMbI

1.3.4.1 TpaH3UCTOPHbLIN BbIXOA

Tabnuuya 1.3.4.1 - TexHu4deckue xapakmepucmuki OUCKPemHbIX 8bIXOOHbIX cu2Hanos. TpaH3uCmopHbIU 8b1X00

TexHnyeckas xapakTepucTumka

3HayeHne

KonnyectBo AONCKPETHbIX BbIXOO0B

4

Tun BbIXOAa

OTkpbiThivi konnektop (NPN TpaHaucTopa)

MakcumanbsHoe Hanps>xeHne KoMmmyTauum

< 40 B nocTosiHHOro TOKa

MakcuMarnbHbI TOK HAarpy3ku KaXaoro-Bbixoaa

<100 A

["anbBaHW4eckas pa3BA3ka AUCKPETHbIX BbIXOO0B

BbIxoAb! ranbBaHUYecky U30IMpoBaHbl Mexay coboin, oT
OPYrMx BXOAOB U OCTanbHbIX Lienew, HanpshxeHne
ranbBaHNYeckon pa3Bsa3ku He meHee 500 B

CwvrHan norunyeckoro "0"
CwurHan normyeckon "1"

Pa3oMKHyTOe COCTOsIHME TPaH3MCTOPHOrO Krtoya
3aMKHYTOE COCTOSIHME TPaH3MCTOPHOrO KMoYa.

Bug Harpysku

AKTUBHas, NHOYKTUBHAA

1.3.4.2 PeneiHbi BbIXon,

Tabnuya 1.3.4.2 - TexHu4eckue Xapakmepucmuku OUCKPEemHbIX 8bIXO0HbIX cugHanos. PeneliHbil 8b1X00

TexHU4ecKasi XapakTepucTuka 3Ha4yeHue
KonunyectBo ANCKPETHBIX BbIXOA0B 4
Twn BbIXOAa [MepeknioyarLime KOHTaKThbl pene
MakcumarnbHoe HanpsbkeHne KOMMYyTaLMn NEPEMEHHOTO 220 B

TOKa (AencTByioLLee 3Ha4YeHmne)

MakcumarnbHoe 3HavyeHre nepemMeHHOro Toka

< 8 A npv pe3nCTUBHON Harpy3ske
< 3 A npv UHOQYKTUBHOW Harpyske (cos®=0,4)

MakcumanbHoe HanpsXeHme KoMMyTauun NoCToAHHOIO Toka

otr5B oo 30B

MakcumMarnbHoe 3Ha4YeHre NOCTOSIHHOIO ToKa Mpu
KOMMYTaLUWy pe3UCTUBHO Harpy3kom

oT10MA oo 5A

CwurHan noruyeckoro "0"
CwurHan normyeckom "1"

Pa3OMKHyToe COCTOAHME KOHTaKTOB pene
SaMKHyToe COCTOAHNE KOHTAKTOB pere
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1.3.4.3 ONTOCMMUCTOPHDbIN BbIXOA,

Tabnuya 1.3.4.3 - TexHU4YeCcKue xapakmepucmuku OUCKPEMHbIX 8bIXO0HbIX cugHano8. OrnmocuMUCmMOpPHbIU 8bIX00

TexHU4ecKasa xapakrepucTmka

3HauyeHue

KonnyectBo AMCKPETHbIX BbIXOA0B

4

Twn BbIXOAa

ManomoLLHbIN ONTOCUMUCTOP, BCTPOEHHbIN AETEKTOP
HYNEBOro HanpsihxeHs pasbl NO3BONSAET BKINOYATL HArpy3Ky
TONbKO MPY MUHUMAanNbHOM HanpsPKeHUN Ha Hel
(NpepoTBpallaeT co3gaHve NoMex B cetn)

MakcumarnbHoe HanpsbkeHUe KOMMYTaLUUn NepeMeHHOro
(pevicTByloLLEE 3HAYEHWE) UMW NMOCTOSIHHOTO TOKa

He 6onee 300 B nepemeHHOro Toka

MakcMarnbHbI TOK Harpy3ku KaXgoro Bbixoga

- He BGonee 0.7 A

- B UMNYyNbCHOM pexume YactoTon 50 U ¢ JAUTENBHOCTBI0
mmnyneca He 6onee 5 mc —go 1 A

- MUKOBBIN TOK NEeperpy3ku ¢ AnuresibHoCTbIo uMnyssca 100
MKC 1 yactotor 120 umn/c — go 1 A

CwurHan noruyeckoro "0"
CwurHan normdeckonm "1"

OTKmMOYEHHOE COCTOsIHME onTocnMmncTopa.
BkntoveHHoe cocTosiHme onrocMMucTopa.

Bug Harpysku

AKTUBHas, NHOYKTUBHAA

1.3.5 Perynsatop

Tabnuya 1.3.5 - TexHuyeckue xapakmepucmuku peaysmopa

TexHU4eckasi XapakTepucTuka

3HaueHune

Y1cno KOHTYPOB peryrnmpoBaHust

- KOAPDULNEHT yCUrneHus
- BPEMSI UHTErPUPOBaHUS
- BpeMs guddepeHumnpoBanns

[lManasoH n3MmpeHus napaMeTpoB HACTPOMKW perynsTopa:

o1 000.1 oo 050.0
ot 0000, no 6000
o1 0000 10,6000

30Ha HEeYyCTBUTENBHOCTU ot 000,0 10 '999,9
CTtpykTypa perynaropa m, N1, N4, nna
(3aKoHbI perynupoBaHusl) [BYXNO3MLMOHHbIN

TpexnosuuUNOHHBIN

KoHTponvpyemble napameTpbl

Mamepsiemas BennmumHa, 3agaHHas Touka, 3HadeHue Bbixoda
U NoeJi1o)KeHe UCNONTHUTENbHOro MexaHnsma

Bug 6anaHcmpoBky y3na 3agartyvka

Cratnyeckasi, AMHamu4eckas

1.3.6 MNocnepoBaTenbHbIN NHTEpdenc RS-485

Tabnuya 1.3.6 - TexHuyeckue xapakmepucmuku rnocrnedosamesbHo20 uHmepgelica RS-485

TexHUYecKkas XxapakTepucTuka

3HauyeHune

KonnyectBo npuemonepenart4ynkoBs

[o 32 mpuemonepegaryvka Ha OJHOM CerMmeHTe

MakcumanbHasa AnvHa nuHuM B npegenax
OJHOro cerMeHTa cetu

Ho:1200 meTpoB

[nanasoH ceTeBbIX agpecos

255

Bug kabens

Butas napa, akpaHWpoBaHHas BUTasi napa

[MpoTokon cBsA3n

Modbus pexum RTU (Remote Terminal Unit)

["anbBaHW4eckas pa3BA3Ka

WHTepdelic ranbBaHnyecky N3onnpoBaH oT APYrMX BXOAO0B-BLIXOAOB U
OCTarnbHbIX LieNnew, HanpsXXeHne rarnbBaHn4Yeckon pasessku He meHee 500 B

1.3.7 dneKkTpnyeckue fgaHHble

Tabnuya 1.3.7.1 - TeXHU4YeCKUE XapakmepucmuKu 371eKmponumanusi

TexHu4yeckas XapaKTepucTuka

3HaueHue

OnekTponuTaHue (NoAKMoYEHNE K CeTH):
- MOCTOSIHHOrO TOKa
- NepeMeHHOro. Toka

oTr 18 B oo 36 B
ot 100 B o 242 B, 50 'y

MoTpebnsiembln TOKO NuTaHuio 24B

< 250 MA

[MoTpebnsiemas MOLLHOCTb OT CeTH
nepemeHHoro Toka 2208

<8.5B-A

3almTa gaHHbIX

EEPROM, cerHetoanektpuyeckas NVRAM

[MNoakntoyeHne

C ThiNbHOWM CTOPOHbI peryndatopa ¢ NoOMOLLbH pa3beMa — KrneMMbl.

Tabnuuya 1.3.7.2 - TexHU4eCKUe XxapakmepucmuKu 371eKmMpOornumaHusi aHaso208020 0am4yuka

TexHu4yeckas XapakTepucTtuka

3HaueHune

KonnyecTBo UCTOYHWMKOB NUTaHUS

2 (ecnu QUCKpeTHble BXOAA HE UCMONb3YHTCS, TOF4a OHWU UCMOMb3YHTCS Kak
BTOPOW UCTOYHWK MUTAHUS)

OneKTponuTaHue: 21B+1B
[MoTpebnsiembin TOK No nutanuio 21 B <25 MA
MogkntoyeHve C TbINbHOW CTOPOHbI PErynsTOopa C MOMOLLbIO pa3bemMa — KIEMMBbI.
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1.3.8 Kopnyc. YcnoBus akcnnyaTtauuu
Tabnuya 1.3.8 - Yenosus akcrnyamayuu
TexHU4eckas xapakTepucTmka 3HayeHune
Kpennexve perynsartopa LUMTOBOE
"abapuTHble pa3mepsbl (BxLxI) 96 x 96 x 189 mm
MoHTaxHas rny6uHa 190 mm

Bblpes Ha naHenu

96"7%x 92°7% MM

Temnepatypa okpyxatLuen cpeabl

oT muHyc 40 °C go nntoc 70 °C

ATmocdepHoe gaBnexve

ot 84 klMa no 106,7 kMa

Brbpauus (4acToTHOW/amnnuTyaHOWM)

po 60y / go 0,1mm

NomeleHne

3aKpbITOe, B3pbIBO-, NoXxapobesonacHoe.

Bo3aayx B nomeLlLeHUM He JOMKeH coaepXaTh MNbiin U MPUMECH arPeCCUBHbIX
napoB 1 ra3oB, Bbi3blBaOLLMX KOPPO3UIO (B HACTHOCTH: ra3oB, CoAepXatLmx
CEPHUCTbIE COEANHEHMS UITM aMMMaK).

[MonoxeHune npy MOHTaxe

COornacHoO NPoeKTy

CTeneHb 3aWwmThbl

IP30

Macca 6oka, He 6onee

600 r

1.3.9 Mo crTorkocTM K MexaHuyeckomy Bo3sgencteuio perynatop MWK-121 oTBevyaeT ucnonHeHuio 5
cornacHo NOCT 22261.

1.3.10 CpepgHee BpemMs HapaboTkm Ha OTKa3 C  Y4eTOM  TeXHWUYeckoro
pernameHTUPOBaHHOIO PyKOBOACTBOM MO 3KcnnyaTauuu, - He meHee 4eM 100 000 4acos.

1.3.11 CpegHee Bpems BoccTaHoBeHus pabotocnocobHocTn/MUK-121 —He Bonee 4 yacos.

1.3.12 CpegHuin cpok akcnnyaTtaumm — He meHee 10 ner.

1.3.13 CpegHun cpok xpaHeHus — 1 roa B ycnosusix no rpynne 1 FOCT 15150-69.

1.3.14 Wsonsguma  anektpudeckux uenen MWK-121 oTHocuTeRmbHO Koprnyca u mexagy cobor npu
Temnepartype okpyxawuwen cpeabl (20 + 5) °C 1 oTHOCMTENBHONM BNaxHocTU Bo3gyxa A0 80% BbloepxuBaeT B
Te4yeHUn 1 MUHYTbl AENCTBME WCMbITAaTENbHOMO HanpsXXeHWs cuHyecoupansHon dopmbl yactoton (50 + 1) 'y ¢
gencteyownm 3HadveHmem 1500 B.

1.3.15 MwuHMManbHO [JOMyCTUMOE 3MEKTPUYECKOE  COMPOTUBIIEHVME U30NAUMM  MpU  Temnepartype
okpyxatowen cpeabl (20 + 5) °C n oTHocuTenbHOW BnaxHocTu Bo3ayxa Ao 80% coctaBnseT He meHee 20 MOwm.

o6cnyxnBaHus,

1.4 CpeACTBa n3mMepeHuns, MHCTPyMeHT U NPUHaANexxXHOCTU

MepeyeHb NpMHaANEXHOCTEN, KOTOpBLIE HEOOXOAUMBI ANsi KOHTPOIS, PErYNIUPOBaHUS, BbINOMNHEHNUS paboT
no TeXHUYECKOMY 06CNyXMBaHWIO perynatopa, npueeaeHsl B Tabnuue 1.4 (cornacHo OCTY MOCT 2.610).

Tabnuua 1.4 - lNepeyeHb cpedcme usMepeHUsi, UHCMpyMeHma u rnpuHadnexHocmed, Komopbie Heobxo0umbl npu obcryxueaHUU
peaynsmopa MUK-121
HanmeHoBaHWe cpeacTB M3MepeHusi, UHCTPYMEHTa, 1
NpUHaANEXHOCTEN
1 BonbTmeTp yHMBepcanbHbiv L300
2 MarasuH conpoTtusnenuin P4831
3 OudbdepeHumnanbHbin BonbTMeTp B1-12
4 Merommetp 94108
5 MUHUET MeaNLIMHCKUI
6 OTBépTKa
7 Msrkas 65a3b

HasHauyeHune

V3amepeHue BbIXOOHOrO cUrHana u KOHTPOJlb HaMNPsPKEHUS NUTaHUS
3apgartynk curHana

3agaTyuk curHana u UsMepeHue BbIXOAHOrO curHana

VI3mMepeHue conpoTuBneHUs n3onsuum

[MpoBepka ka4yecTBa MOHTaXa

Pasbopka kopnyca

QuucTKa OT NbIW U rPsi3v

1.5 MapkupoBKa U ynakoBKa

1.5.1 MapkupoBka perynatopa BbinonHeHa cornacHo FOCT 26828 Ha Tabnuyke ¢ pasmepamm cornacHo
FOCT 12971, koTopas KPEAUTCA Ha ThINIbHOM CTOPOHE KOpMyca U3aenus.

1562 MnombupoBaHue perynsatopa NpeanpusiTMeM-U3roToBMTENEM NPY BbIMYCKe M3 NPOM3BOACTBA He
npenycMoTpeHo.

1.5.3 YnakoBka perynsitopa cootBetctByeT TpeboaHusm FTOCT 23170.

154 PerynaTop B COOTBETCTBMM C KOMMIIEKTOM MOCTABKM YNakoBaH COrMacHoO YepTexam npeanpuaTms-
N3roToBUTENS.


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

8-800-511-09-43
mlizantan@yandex.ru LIZANTAN.COM
11

2 ODyHKUMNOHaNbHbIE BO3MOXHOCTHU

Cmpykmypa peaynssimopa MUK-121 nocpedcmeom KoHghuaypayuu Moxem 6bimb USMeHeHa makKum
ob6pa3zom, ymo Mo2ym 6bimb peweHbl credyroujue 3adaqyu pe2ysiupoeaHusi:

v [ByXNO3NLMOHHOTO (NPpU UCMONb30BaHUN yHKLUM cBOBOAHO-NPOrpaMMmMpyemMblX AUCKPETHBLIX BbIXOA0B
npubopa) unun TPExXno3MLMOHHOIo perynaTopa,

v NMNO-perynsatopa C aHanoroBbiM BbIXOAOM WIN UMMYNbCHBIM BbIXOAOM C BHELUHEN Wnu BHYTPEHHeW
obpaTHOI CBA3bIO NO NOSIOXEHNIO NCMONTHUTENBHOTO MeXaH13ma,

v PerynsaTtop ¢ aBTOMaTW4eCKON KOppeKUueih M3MepsieMoro W perynupyeMoro napaMmetpa no BTOPOMY
aHanorosomy BxoAay,

v Perynatop ¢ aBToMaTU4ecKkon KOppeKLmMen BHYTPEHHEN 3aaHHON TOYKW (TUM KOPPEKLWN = cTaTuyeckas,
AnHammnyeckas No M3MEHEHUI0 3a4aHHOM TOYKM UK NO BHELLUHEMY COBbITUIO Ha AUCKPETHOM BXoAe),

v’ Perynsitop, BKMOYaoLWmMin A0 2-X 3agaHuii (BHYTPeHHee u/unu BHeLHee),

v Perynsitopbl C BHyTPEHHEW U BHELLHEN 0bpaTHOW CBSA3bI0 (KOHLUEBbLIE BbIKNHOYATENN),

v’ KackagHble cxembl peryrnmpoBaHus,

v’ PerynmpoBaHve COOTHOLLUEHUS ABYX BEMUYMH,

v’ BegoMoro perynatopa B KackafHbIX CXeMax perynmpoBaHusi,

v KOHTYpOB aBTOMaTUYECKOro perynmpoBaHus ¢ ynpasneHnem ot OBM,

v [Mpubopa py4yHOro ynpaeneHnst UMMynbCHLIM UCTIONHUTENBHBIM MEXaHU3MOM, CMHAVKaLMeN 3adatoLLero
BO3ENCTBMSA U MHAMKALMEN pearnbHOro 3Ha4YeHMs NONoXeHNs UCMONHUTESIbHOTO MEXaHu3ma,

v MiHpukaTopa ABYX M3NYECKMX BEMNNYMH.
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3 KoHCcTpyKUuua perynatopa v npuHumMn padboTbl

3.1 KoHCcTpyKUumuA perynaTtopa

Ha nepegHelt naHenu nHagnkaTopa pasmeLleHbi:

- Undpposbie ancnnen MAPAMETP n SABOAHHA/BUXIA,

- Mnpgukatopsl yctasok MIN-MAX TexHonornyeckon curHanusawmu,
- MnpgukaTtopbl coctosiHms kntoven BOJIbLLUE-MEHBLLE,

- KnaBsuwmn nporpammmpoBaHus.

Ha 3agHei naHenu perynsitopa pasmeLleHbl NPYXUHHbIE pa3beM-KIIEMMbI Asi BHELUHWUX COEANHEHWIA.

Oucnnen
MAPAMETP

Oucnnen
3ABOAHHA

Oucnnen
BUXIQ

MIK-121 CBeToaMoaHbIE
NHAUKaTOpPbI
O Am1
© ALm2
O kv CseToanogHble
NHOMKaTOpPbI
o COCTOSIHUSA
Oy Krntoyen
© T BOJbLIE-
' MEHbLLE
Knasuwmn

PucyHok 3.1 - BHewHuu 8ud nepedHet naHenu peaynsmopa MUK-121

3.2 HasHaueHue gucnneeB nepegHen naHenu

e Oucnnen MNAPAMETP

e lncnnen 3ABOAHHA

e Nucnnen BUXIQ

B pexume PABOTA nHanumpyeT 3HavyeHne BbIGpaHHON U3MEPSEMON BENMNYNHDI.
B pexume KOHOUT'YPUPOBAHWME nHanumpyeT 3HaveHne BbIbBpaHHOro napameTpa.

B pexume PABOTA wuHOMUMPYET 3HAyeHWe 3adaHHOM TOYKM WU 3HAYeHue
TEXHOMOIMYEeCcKoro napameTpa BTOPOro BXxoaa.
B pexume KOHOUTYPUPOBAHWE nHanumpyeT Homep napameTpa KoHurypauum.

B\ pexume PABOTA wuHAMUMPYET 3HaYeHWe YNpaBnSWEro BO3AENCTBUS,
nogaBsaemMoro Ha aHanoroBbli WMAW WMMYMbCHbIA BbIXOA4 YCTPOWCTBA, CUrHan
NONOXeHWS NCMNOMHUTENBHOTO MexaHuama (B %) Unvm CoCTOsIHNE AUCKPETHbLIX BXOL40B-
BbIXOAOB perynstopa.

3.3 HasHauyeHMe cBeTOAMOAHLIX UHOUKATOPOB

e Uhaukatop ALM1

e NHpukatop ALM2

e UnaunkaTtop KY

e UngukaTtop 1Y

CBeTunTCSl, €cnu 3HayeHne nNepBoro aHanorosoro Bxoga Al1 MeHbLUe 3HaYeHUs YCTaBKu
curHanmsauumn otknoHeHuss MIN nnu npeBbilLaeT 3Ha4YeHMEe YCTaBKM TEXHONOMMYECKON
curHanmnsauunm oTkroHeHnsa MAX.

CBeTuTcs, ecnm 3HavyeHne BTOPOro aHanorosoro Bxoga Al2 meHblLUe 3HaYeHWs1 YCTaBKM
curHanusauum oTknoHeHus MIN nnu npesbilLaeT 3HaYeHne yCTaBkn TEXHONOMMYECKOn
curHanmnaaumm oTkroHeHna MAX.

CeTuTCs (B 3aBUCUMOCTU OT BbIOPaAHHOW CTPYKTYpbI perynatopa):
- eCNnu perynsTop HaxoAUTCS B KACKafHOM pexuMe ynpasreHust,

- eCnu perynsitop ucnonb3yeTcs B KayecTBe BEAOMOro perynsaropa,
- €CNY UCMONb3yeTCs BHELLHASA 3aAaHHas To4ka.

CeeTtuTtcs, ecnm perynaTtop HaxoanTca B JIOKanbHOM peXxunme ynpaBneHUs.
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e NHaukaTop PY CBeTuTCH, €ecrnu perynsaTop HaxoauTCsl B PYYHOM pexumMe ynpaelieHUsl, U He CBETUTCH,
€CI1 PErynAaTop HaxoOUTCsl B aBTOMAaTUYECKOM PEXUMeE yNpaBrieHus.

e UnaukaTop IHT Mwuraet, ecnu npoucxoguTt nepegayva gaHHbIX N0 MHTePENCHOMY KaHany CBA3W.

e UnpoukaTtop 1/S Ceetutcs, ecnu Ha aucnnee NMAPAMETP vnHavumpyeTcs 3HavyeHue nepBoro aHaroroBoro
Bxoga Al1, nnu napametpbl SLAVE (Begomoro) perynsTtopa.

e UhgukaTtop 2/M Ceetutcs, ecnn Ha aucninee MAPAMETP vHouumpyeTcst 3Ha4eHne BTOPOro aHariorosoro
Bxopga Al2, nnu napameTtpel MASTER (BeayLuero) perynsaropa.

e UHaukaTop A CeeToguoaHbin  uHAMKATOp  cocTosiHua  kntoda  BOJbLUE ™ vimaynbcHoro  wnnu
TPEXMNO3nLMOHHOro perynstopa. CBeTutcst npu BkntodeHHoM krtode BOJIbLLE.

e UHgukatop V¥ CeeToamogHbIi  mHoukaTop  coctodHusa  kmoda  MEHBLUE “wmMnynecHoro  wnu
TPEXNo3nUMoHHOro perynatopa. CBetutcst npu BknodeHHoM kntodesMEHBLLE.

3.4 CocTosiHue MHOUKaATOPOB pa3sfinidHbIX TUNOB perynatTopoB

lMepekntoyeHe MHOMKATOPOB M Has3HayeHve AucnneeB (HanpuMmep;sKackagHbix KOHTYpOB perynupoBaHusi
Beaywmit-MASTER unn seaomblii-SLAVE) ocyluecTnseTcs noodepeaHbiM HaxaTreM knasuiuei [4¥] (no kpyry) u
3aBUCUT OT CTPYKTYpbl BbibpaHHoro perynsitopa (cM. napametp CTRL.00).

BHumaHue! Ecnu He wcnonb3yeTcs KackagHbll perynatop, TO MEPEKNioYeHne Buaa WHAMKaLun
OCYLLLECTBMSIETCS TOMbKO MEXAy napameTpamy KOHTypa perynvpoBaHusBeaoMsii-SLAVE (napameTp, 3agaHHas
TOYKa, BbIXOZ PEerynsitopa) u peXxmnMomM nHamkaummn 2-x namepsiembix napameTpoB 1 (Bxog Al1) n 2 (Bxog Al2).

3.4.1 AHanoroBble U UMNYJbCHbIe perynaropbl. CocTosiHhne MHOMKAaTOPOB

MHauvkaums ucnonb3yeTcs Afsi aHanoroBbiX M UNMYMALCHBIX PEryfisiTOpoB Mpu YCTAaHOBIIEHHOM NapameTpe
cTpykTypbl perynatopa CTRL.00=0,1,2,3,8.

MooyepeaHo Haxumas knasuily [L¥] nepekmuaeTcst No Kpyry MHOMKAUMS OMCNNEEeB (CM. MyHKT MEHIo
KoHdurypauum SYS.04, SYS.05).

® 1s o 3HayeHune namepsieMoro napamerpa 1 (Bxog Al1) BeiBeaeHo Ha uHamkatop MAPAMETP
@ 2m e 3HayeHue namepsemoro napamerpa 2 (sxog Al2) BoiBeaeHo Ha uHamkatop SABOAHHA
VIaMeHeHne 3agaHHoN TOUKM BOKMpOBaHO
e Ha agunnee BUXIO nHanumpyeTcs coCcTosiHMe OUCKPETHBIX BXOO0B-BbIXO40B

BUXIA

BKJIIOUEHO {
BBIKJIIOUEHO

DI1 DI2 DO1 DO2 DO3 DO4

@ 1s o 3HaueHue uamepsiemoro napametpa 1 (Bxog Al1) BoiBeaeHo Ha uHamkatop MAPAMETP
O 2m o 3HaveHWe 3afaHHOM TOYKM BbiBeAEeHO Ha nHaukatop 3SABOAHHA

3.4.2 PerynaTtop cooTHoweHusi. CocTosiHue MHAUKaTOpOB

MHpukauns vcnonb3yeTcs ANsi pPerynsitopoB COOTHOLLUEHWSI MPU YCTaHOBIIEHHOM MapamMeTpe CTPYKTYpbl
perynatopa CTRL.00=449.

MooyepenHoO HaxuMas KnaBuLLy [4 ¥] NepeknouaeTcs Mo Kpyry MHAMKALMS UChnees.

CoCTOsiHME UHOMKATOPOB B pexunme perynatopa COOTHOLWIEHUA COOTBETCTBYET COCTOAHUKO MHOMKaATOpPOB
CTaHOapPTHOrO perynartopa, 3a UCKIK4YeHnem crneaytolero:

- nocne HaxaTtus knasuwm 3B[ (pexum U3MeHeHus 3agdaHHOM ToukM) Ha uHaukatope MAPAMETP
WHAOMLMPYETCH COOTHOLEHVe Mexay napametpamu 1 (Bxog Al1) n 2 (Bxog Al2);

- Ha unagukatope 3ABOAHHA nHomumpyeTcsa 3agaHHOE COOTHOLLEHME, M3MEHEHME KOTOPOro GroknpyeTcs
B cny4yae yctaHoBku napameTtpa CTRL.12=0001 — 3anpelieHO M3MeHeHue 3afJaHHOM TO4YKM (KodduumeHTa
COOTHOLLEHWS) C MepeaHer naHenu .
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Mocne BbiXxoda U3 pexvMa U3MEHEeHVs1 3afaHHOW Todku (Gbina HaxaTa knasuwa [¢'] unu no ucteueHve
BPEMEHM OKOMO 2-X MUHYT):

- Ha nHgukaTope MAPAMETP nHovumpyeTcs 3HadeHne namepsaemMoro napametpa 1 (Bxoa Al1);
- Ha nigukaTope 3ABOAHHSA vHanumpyeTca 3agaHHOE 3HAaYEHNE PErynATOpY B TEXHUYECKMX eQUHMLAX.

3.4.3 KackagHbin perynatop. CoctossHue MHOUKaToOpoB

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

MooyepeaHo Haxumas knasuily [4¥] nepeknioyaeTcs No Kpyry MHAMKALUMS AMCNNEeeB (CMe. MyHKT MEHIo
KoHpurypauum SYS.04).

Ha wHavkauuio BbiBegeHbl napameTpbl Bxoga Al1 u«Bxoga, Al2. B paHHOM pexume
paspelleHo yrnpaBneHne — MU3MEHeHue pexvma paboTbl. M3MeHeHue 3agaHHOW TOuKM
3anpeLLeHo.
® 1s e 3HayeHue namepsemoro napametpa 1 (Bxog Al1) BeiBegeHo Ha nHavkatop MAPAMETP
@ 2m e 3HayeHue namepsiemoro napametpa 2 (Bxog Al2) BeiBegeHo HauHavkatop SABOAHHA
e Ha aunnee BUXIO vHanumpyeTca cocTosHe AUCKPETHBIX BXOO0B-BbIXO40B

BUXIA

BKJIFOYEHO {
BBIKJIFOUEHO

DI1 DI2, DOl DO2 DO3 DO4

Ha vHgukauumio BbiBeAeHbl MapameTpsiBenomoro-SLAVE perynatopa. B gaHHom pexnmve
paspeLleHo yrnpaBneHne — U3BMEHeHNe pexnmMa paboTbl 1 3aiaHHON TOYKN.
® 1s e 3HayeHue namepsiemoro napamertpa 1 (Bxog Al1) BeiBegeHo Ha uHavkatop MAPAMETP
O 2/M e 3HayeHue 3agaHHoM Toukm perynisstopa SLAVE BeiBegeHo Ha nHaukatop 3ABOAHHA

Ha vHgukaumio BsiBegeHbl napameTpbl Beaywero-MASTER perynatopa. B gaHHoM pexuvme
paspeLLeHo ynpaeeHne — U3MEHEHNe pexma paboTbl 1 3a0aHHON TOYKU.
O s e 3HayeHue namepsiemoro napametpa 2 (Bxoa Al2) BeiBeaeHo Ha nHamkatop MAPAMETP
® 2/m e 3HayeHue 3agaHHOM Todku perynatopa MASTER BeiBegeHo Ha nHavnkatop 3ABOAHHA

3.4.4 PerynaTtopbl C BHELWHEN KOpeKLen U BHeWHWUM 3agaHuem. CocTtosiHne
MHAOUKATOpPOB

MHavkaums ucnonb3dyetes’ Ans perynsaTtopoB C BHELUHEW KOpPeKUuen npu yCTaHOBMEHHOM napameTpe
cTpykTypbl perynstopa LCTRL.00=6,11.
MoouepenHoHaxumas knasuwy [¢'] nepeknioyaeTcs No Kpyry MHAMKALMS AUCMNEEB.

Ha' uHgukauuto BbiBeaeHbl napameTtpbl Bxoga Al1 n Bxoga Al2. B pgaHHOM pexume
paspeleHo yrnpaBrneHne — W3MEHeHWe pexuma paboTbl. VMsMeHeHne 3agaHHOW TOYKM

3anpeLleHo.
® 1s e 3HayeHue namepsiemoro napametpa 1 (Bxog Al1) BeiBegeHo Ha uHavkatop MAPAMETP
@ 2m e 3HayeHue namepsiemoro napametpa 2 (Bxoa Al2) BoiBegeHo Ha nHamkatop SABOAHHA

e Ha gunnee BUXIO vHanumpyeTcs COCTOSIHWE AUCKPETHbLIX BXOA0B-BbIXOO0B UMW 3Ha4YeHUs
aHarnoroBoro Bbixoaa

Ha wHaovkauuio BbiBeAeHbl napameTpbl BegoMoro-SLAVE perynatopa. B gaHHoOM pexuvme
paspeLleHo ynpaBneHne — u3MeHeHue pexnmMa paboTbl 1 3aaHHON TOYKU.
1/S e 3HayeHue namepsiemoro napametpa 1 (Bxog Al1) BeiBegeHo Ha uHavkatop MAPAMETP
2/M e 3HaveHne 3agaHHoM Touvku perynstopa SLAVE BbiBeaeHo Ha nHaukatop 3ABOAHHA

oe

Ha wHgnkauuio BbiBegeHbl napameTpbl Beaywero-MASTER perynatopa. B gaHHoM pexvmve
paspeLleHo yrnpaBneHne — U3BMEHEHUE peXxnMa paboTbl 1 3aiaHHON TOYKN.
1/s o 3HaveHune nsmepsiemoro napametpa 1 (xoa Al1) BoiBegeHo Ha nHamkatop MAPAMETP
2/M o CKOpEeKTMpOBaHOE 3HAyYeHWe 3aJaHHOW TOYKWM perynsitopa BbIBEAEHO Ha WHAWMKATOP
3ABOAHHA

L_Jo)
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MHavkaums umcnonb3yeTcst AN PerynsitopoB C BHELWHWMM 3ajaHusM Mpu yCTaHOBMEHHOM napameTpe
cTpykTypbl perynatopa CTRL.00=7,12.
MooyepenHo Haxumas knasuwy [¢] nepeknioyaeTcs No KPyry MHAUKaLMS UCnnees

Ha wvHavkaumio BbiBedeHbl napameTpbl Bxoga Al1 mn Bxoga Al2. B pgaHHOM pexume
paspelleHo ynpaBfieHne — W3MEHeHWe pexunma paboTbl. V3MeHeHne 3agaHHOW TOYKM
3anpeLyeHo.
1/S o 3HayeHue namepsiemoro napametpa 1 (Bxoa Al1) BoiBeaeHo Ha nHamkatop MAPAMETP
2/M e 3HayeHune namepsiemoro napametpa 2 (Bxoq Al2) BoiBeaeHo Ha uHamkatop SABOAHHA
e Ha gunnee BUXIO vHanumpyeTca COCTOSIHUE AUCKPETHbLIX BXOA0B-BbIXOA0B UMK 3HaYEeHUs
aHaroroBoro Bbixoga

Ha vHoukaumio BbiBeAeHbl napameTpbl BegomMoro-SLAVE perynsartopa., B gaHHom pexnmve
paspeLleHo yrnpaBrieHne — U3BMEHEHUE pexnma paboTbl 1 3aJ4aHHON TOYKW:
1/S e 3HayeHue namepsiemoro napametpa 1 (Bxog Al1) BoiBegeHo Ha nHaukaTop. MAPAMETP
2/M e BHyTpMHOe 3HayeHue 3afjaHHOM Toukn perynstopa SLAVE BbiBeAEHO Ha MHAWMKATOP
3ABOAHHA

oe

Ha vHgunkaumio BbiBedeHbl napameTpbl Beaylero-MASTER perynsatopa. B gaHHoM pexume
1/S paspeLleHo yrnpaBneHne — U3BMeHeHUe pexnmMa paboTbl U 3aaHHON TOYKN.
2/M e 3HayeHue namepsemoro napametpa 1 (Bxog Al1) BoiBegeHo Ha uHavkatop MAPAMETP

e BHellHee 3Ha4eHNe 3aaHHON TOYKU perynsitopa BbiBeAeHo Ha nHaukatop 3ABOAHHA

L_Jo)

3.5 HasHauyeHue kKnaBuLl

e Knasuwa [P/A] Kaxpoe HaxaTue KnaBuWM BbI3blBAET, Nepexo M3 aBTOMAaTUYecKoro pexvma paboTtbl B
PEXUM PYYHOro ynpaerieHUss U obOpaTHO, (COBMECTHO C HaxaTueM knasuwm [¢], ans
NoATBepPXAEeHMS BbINOMHEHNsT onepauun nepexoaa).

e KnaBuwa [3AB[] KnaBuwa npegHasHayeHa AnA BbI30Ba MHAMLMPYEMOrO 3HaYeHWS BHYTPEHHeW 3afaHHON
TOYKM (3agaHvsl) AN pedaKTUPOBAHUS, WMNWM ONs NEPEKMoYEeHUs PeXMMOB  3afaHHbIX
BEMUYMH (BHYTPEHHEW W/UNWIBHELLHEN 3aJaHHON BEMUYMHBI).

e Knasuwa [A] Knaeuwa "6Gonblie". Mpu KaxXgom  HaxaTuu 3TOW KNaBWLUM OCYLLECTBMSIETCA YBENUYEHWe
3Ha4YeHUn, 3a4aHHON TOYKM, BEIXOAHOTO CUrHana ynpasneHuns (ynpasnsioLwwero BO3gencTems)
UnNn 3HadYeHus mameHsemoro napametpa. [lpy yaepXvBaHWWM 3TOW KNaBWLIM B HaXKaToMm
MONOXEHUN yBENMYEHNE 3Ha4YEeHNI MPOUCXOANT HEMNMPEPbLIBHO.

e KnaBuwa [V] Knasuwa "MeHslue". Npy KkaXkgom HaxaTuy 3TOM KMNaBULLM OCYLLECTBRSETCH YMeHbLUeHue
3Ha4YeHUi, 3a4aHHOM TOYKM, BEIXOAHOTO CUrHana ynpasneHus (ynpasnsitoLero BO3aencTBums)
UNU 3HayeHus u3MeHsemoro napametpa. [py yaepxvMBaHMM 3TOM KMNaBMLIW B HaxaToM
NOnoXeHun yMeHbLLIEHNe 3Ha4YeHNn MPOUCXOaUT HenpepbIBHO.

e Knasuwa [¢'] KnaBvwa npegHasHavyeHa Onsi NoATBEPXOEHWS BbIMNOMHSEMbIX OEWACTBUA UMM OMepauun,
ansa ( dukeauum  BBOOAMMBIX  3HaveHun. Hanpumep, noaTtBepxaeHue nepexoja M3
aBTOMATVMYECKOro pexnma paboTbl B PEXUM PYyYHOro ynpaerneHust U obpaTHo, dwmkcaums
BBOOA W3MEHEHHOW 3aJaHHOM TOYKW, MOATBEPXKAEHME BXOOAa B PEXUM KOHUrypauuu,
NPOLABWXEHWE MO YPOBHAM KOHUrypaumum u T.n.

e Knaeuuwa [U] KnaeBuwa npefHasHadeHa AOns Bbi30Ba MEHIO KOHMUrypauuu, a Takke MNpoaBMKEHUS MO
MEHIO KOHMUrypauuw.
B pexume PABOTA npu HaxaTum KnaBuLIM M3MEHAETCHA PEeXMM UHAMKaLUN perynsTtopa.
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3.6 CtpykTypHas cxema perynatopa MUK-121
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PucyHok 3.2 — CmpykmypHasi cxema peaynsimopa MUK-121

3.7 NpuvHUMn pa6oTbl perynaropa MUK-121

Perynatop MUK-121, cTpykTypHasi cxema KOTOPOFQ fpvBeAeHa Ha pucyHke 3.2, npeacTtaBnsieT cobon
YCTPOWCTBO WM3MEPEHUsI 3HAYEHUS BXOOHOrO napameTpa, 0b6paboTkm u npeobpas3oBaHUsi BXOOHOIO curHana u
Bbla4n yrnpaBnsoLLMX BO3OENCTBUN.

Perynatop MWK-121 pabotaetr mon  yApaBNeHMEM COBPEMEHHOrO,  BbICOKOUHTErPUPOBAHHOMO
MukpokoHTponnepa RISC apxuTekTypbl, W3rOTOBMEHHONO, NO BbiCOKOckopocTHoM KMOIT TexHonormn ¢ HU3KuUMm
3HepronoTpebneHnemMm. B noctossHHOM 3anoMmHaloLwemM yCTponcTee pacnonaraetcs 60nblioe KonM4ecTBo yHKLUN
ONS pelweHus 3afjadv KOHTpoNnsa u peryampoBahus. [locpedcTBOM KOHMIypvpoBaHWS Monb3oBaTenb MOXeT
CaMOCTOATENbHO HacTpamBaTb PErynATOp Ha peLLueHUe onpeaerneHHbIX 3a4au.

Perynatop MUK-121 ocHaweH aHamoro-undgpoBeiM npeobpasoBaTtenemM, ysnamu AWCKPETHO-LMAPOBOro
BBOAA M UMPPO-AUCKPETHOrO BbIBOAA,. .CTOPOXKEBLIMU CXEMaMW ANS KOHTPONS UMKNOB paboTbl MporpamMmmbl,
aHeproHesasucumon namateto EEPROM, NVRAM ana coxpaHeHns nonb3oBaTenbCkUX napameTpoB KOHUrypaunm
W OAHHHBIX.

BHyTpeHHAs nporpamma perynstopa MUK-121 dyHKUMOHMPYET C NMOCTOSHHBbIM BPEMEHHbIM Luknom. B
Hayane Kaxgoro uMKrna BHYTPEHHeA paboyeri nMporpamMmbl CYUTHLIBAKOTCA 3HAYEHUS aHanoroBbiX WM OUCKPETHbIX
BXOAOB, MpoM3BOAMTCA/hCcuMTbIBaHWe u obpaboTka knaeuaTypbl (nodaBneHve pgpebesra u  obHapyxeHue
[OCTOBEPHOCTM), Mpuem KoMaHa W \AaHHbIX U3 MocrnefoBaTenbHoro MHTepdenca. MNpyM NOMOLM 3TUX BXOAHBLIX
CMrHamnoB OCYLLECTBAIAOTCS, B COOTBETCTBMM C BblOpaHHbIMKM Monb3oBaTeneM QYHKUMSMU 1 napameTpamu
KOHdMrypaumm, Bce pacyeTbl. [1ocrie 3Toro ocywecTBRASeTCs BblBOA MHOPMAaUUWM Ha AUCKPETHblE BbIXOAbI, Ha
WHOVKALUWOHHbIE 4. 9NeMeHTbl, Aa Tak Xe uKcaumsa BbIMUCMEHHBIX BENUYUH ANS  pexuma nepepayu
nocrnenoBaTeNnbHOTQ UHTepdenca.

3.8 PacnpegeneHue BxogoB-BbIXo4oB CTPYKTYp perynatopa MUK-121

Tabnuya 3.1 — PacripedéeneHue 8xo008/8bix0008 cmpykmyp peaynsmopa MUK-121

CTpykTypa perynsaropa, AnanoroBbl | AHanoroBbl | AHanoroBbl | JUCKpeTHbI OuckpeTHbl | [OuckpeTHbl | AWCKpeTHbI

onpegensiemMasi 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 NO3NLMOHHbIN Perynupye Wnavkauus PeTpaHCMVI cM. Tabn. cM. Tabn. Bbixoa 2-x CB0b0.

perynsitop Mblif ceus? 3.3 3.3 nos. nporp. "
napameTp perynsitopa

0001 — 3-X NO3ULIMOHHbI Perynupye Wuankauus PeTpaHCMVI cMm. Tabn. cMm. Tabn. Bbixoa Bbixoa

perynaTtop MbIVA ceus? 3.3 3.3 Bonble MeHbLue
napameTtp 1

0002 — NWA-LLINM perynsatop | Perynupye Wuankauus PeTpaHCMVI cMm. Tabn. cMm. Tabn. Bbixoa CBo006.
Mblif cous? 3.3 3.3 nua-lWmm | nporp. "
napameTp perynsitopa
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lpodomxeHue mabnuuypl 3.1 — PacripedeneHue 8xo00e/8bixodo8 cmpykmyp peaynsmopa MUK-121
0003 — aHanorosbIv Perynupye Wugukaums | Beixog cM. Tabn. cMm. Tabn. CB0b. CB00.
CTaHgapTHbI perynsiTop Mblii perynsi- 3.3 3.3 nporp. " nporp. "
napameTp Topa
0004 — aHanorosbIN Perynupye Perynupye Bbixoa cM. Tabn. cM. Tabn. CB0b. CB00.
PerynsTop COOTHOLLEHMS Mblid Mblif peryns- 3.3 3.3 nporp. " nporp. "
napametp 1 | napameTtp 2 | Topa
0005 — aHanorosbIN Perynupye Perynupye Bbixoa cM. Tabn. cM. Tabn. CB0b. CB00.
KacKafHblii perynsaTop Mblif Mblif peryns- 3.3 33 nporp. " nporp. "
napametp 1 | napametp 2 | Topa
0006 — aHanoroBbI Perynupye BHewwHsis Bbixoa cM. Tabn. cM. Tabn. CB0b. CB0b.
PErynsTop C BHELLHEV Mblit koppekuusi | peryns- 33 33 nporp. nporp. "
KoppeKuven 3aganHus napameTp 1 Topa
0007 — aHanoroBbI Perynupye BHewwHsis Bbixoa cM. Tabn. cM. Tabn. CB06. CB00.
PErynsTOp C BHELLHUM Mblit 3apjaHHasl peryns- 33 33 mporp. " nporp. "
3ajaHuem napameTp TOYKa Topa
0008 — ~MNynbCHBbIN Perynupye Perynupye PetpaHcmn | KoHueson KoHueBon Bbixoa Bbixoa
MbIi MbIi cens® BbIKIH0- BbIKIO- Bonblue MeHbLue
napametp 1 | napameTp 2 YaTenb YyaTerb
3akpbITO OTKpbITO
(0%) (100%)
0009 — UMNynbCHbIN Perynupye Perynupye PetpaHcmn | He wncn. He wncn. Boixoa Bbixoa
perynaTop COOTHOLUEHUS MbIR MbIN ceust Bonblue MeHbLue
napametp 1 | napametp 2
0010 — MNynbCHbIN Perynupye Perynupye PetpaHcmu | KoHueson KoHueBon Boixoa Bbixoa
KackagHbIv perynstop MbIN MbIN ceust BbIKIIO- BbIKIIO- Bonblue MeHbLue
napameTtp 1 | napameTtp 2 Yarenb YaTenb
3aKpeITo OTKkpbITO
(0%) (100%)
0011 — MNyNbCHBIV C Perynupye BHewwHss PetpaHemn | He ucn. He wnen. Bbixoa Bbixoa
BHELLUHEW KoppeKumen MbIN Koppekuns cens® Bonblue MeHbLue
3afaHus napameTp 1
0012 — »MnNynbCHBIV C Perynupye BHewwHss PetpaHcmu | Hewcn. He wnen. Bbixoa Bbixoa
BHELLHUM 3ajaHuAM MbIN 3afaHHas cens® Bonblue MeHbLue
napameTp TOYKa

MpumeyaHums.

1). Curnanel DO1-DO2 gasnstotca cBobopgHo-NporpammupyemMbiMi. T.e. ecnn kakon-nnbo m3 curHanos DO1-DO2 He
3a[€elCTBOBaH B CTPYKType BblIOpaHHOro tuna perynsatopa (cm. napamerp CTRL.00), To cBOGOAHbIN ANCKPETHBIN BbIXOL MOXET B
COOTBETCTBUU C BbIGpaHHOM NOrMKOWM paboTbl M ycTaBKamMu yNpaBnsTeCs OOHWUM M3 BbiOpaHHbIX aHanoroBbIX CUrHanoB

2) OuckpeTtHble Bxoga DI1 n DI2 ucnone3ytotcs B cTpyktype perynstopa CTRL.00=8,10 — umnynbCHble perynsitopbl ¢

KOHUEeBbIMU BblKnto4YaTenamu

OcobeHHocmu ucnosib308aHUsi OUCKPEMHbIX 8X0008:

2.1. Ytobbl He BHOCUTL B CUCTEMY YMpaBreHWUs \HeJOCTOBEPHY WMHOPMAaLUMIO O MOMOXEHWN MCMOMHUTENBHOrOo

MexaHu3Ma npu KpaTKOBPEMEHHbIX (MO pasfAuyHbIM MNpudnHaMm) cpabaTbiBaHUsIM KOHLEBbLIX BbIKIOYATENEN MONOXEHNE

UCMOSHUTENBHOIO MexaHu3ma He koppektupyetcs B coctosiHne 0% unm 100%, a npocto 6rokupyetcs cpabaTtbiBaHWe BbIXOOHbIX

kntoyen perynatopa BOJNbLE-MEHbBLIE cooTBeTCTBEHHO. CpabaTbiBaHNAM KOHLEBbIX BbIKIOYaTeNen.
2.2. IHdopmaLusi 0 coOCTOSIHUM AUCKPETHBIX BXOAOB nepeaaeTcsi no nHtepgency RS-485.

3) Mpu ucnonb3oBaHUM OYHKLMM PETPAHCMUCCUM Ha aHanoroBbI BbIXOA PErynatopa pacnpefenswiotcs cnepylolime
aHarnoroBble curHanel perynaropa (EMamapameTtp CTRL.00):
- 3HayeHune aHanorosoroBxoaa Al1, Al2; paccornacoBaHue perynatopa, Tekylee 3afaHue perynsropa, TOMbKo Ans
yHKLMM peTpaHcMuMccum (BO BCex CTpYyKTypax perynstopoB kpome CTRL.00=8-12).

- NornoXxeHue MexaHyama UMIYNbCHOTO PerynsaTopa.
1) BHYTPEHHSAS NepeMeHHas criexeHust 3a BbIxogoM 6e3 oGpaTHoi CBSA3M.

2) Bxog Al2 c obpaTHOM cBA3bIO.

3.9 CTpyKTypHbIe CXeMbl peryniTopoB

B aTom pasgene BynyT npeactaBneHun CTPYKTYPHbIE CXEMbI PETYNISITOPOB:

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

— Na-ananorosein (puc. 3.5)

— NWO-aHanoroBbI COOTHOLLEHUI (puUc. 3.6)

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

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

— kackagHbin MAO-umnynbcHbIn (puc. 3.12)
— MO-mMNynbCHBIN C BHELLHEN Koppekumen 3agaHus (puc. 3.13)
— NNO-MmMNynbCHBIN C BHELIHWUM 3agaHunem (puc. 3.14)
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2-x, 3x DyHKL AN AO
Al1 Ej:noa'::“m?&‘é:ggsau"“ PV1 | LI perpaHcMmuccum —>
sxona Al1 NAPAMETP perynsitop aHanorosoro Bbixona
o - T | oo
a curHana —
3A HUE “BOJIbLWIE” DO1
B Sopmmposaren| | DO2
curHana —»
“MEHbLUE" DO2
BbIXOfJ
Al2 Briok Hopmanusaumm | py/o Jloruka pa6oTbl DO3
u macwtabuposaHust AUNCKPETHOro >
Bxoga Al2
DO:I
DI1 | I Torvka pa6othl
DI OMCKPETHBIX
— [Tlexcaos DI1 u DI2
PucyHok 3.3 — CmpykmypHasi cxema 2-X, 3-X MO3UUUOHHbIX pe2ynsimopos
BnoK HopManua3auumu DyHKUMU AO
All " MacILTaBNpC Pva peTtpaHcMuccumn .
SohaAT &> @Hanorosoro ebixoaa)
dopmuposatens| |po1
AUNCKPETHOro >
Bbixoga DO1
Joruka pa6oTbl DO2
Y ANCKPETHOIo >
DO2
Bnok Hopmanusauum - L_Beixona DO2
= 1 macwtabupoBaHust E/ l = Jorvika pa6oTbl DO3
Bxona Al2 PV3 AONCKPETHOIo >
sbixona DO3
Di1] Orvika paboTbl Jloruka paGoteil] |DO4
ANCKPETHOIo —>
AVCKPETHBIX
Di2} xonos DI1 u DI — | _sbixona DO4 |
PucyHok 3.4 — CmpykmypHasi cxema [MAL-LLIVM pezynsmopa
(A ¥]| Py/ABT
Al1 Brnok Hopmanusauum PV1 “ ®opmuposatens | | AO
#“ MacwTabupo :(: aHarnoroBoro BbIX0Aa
Bxona Al1
NMpenoea-
peHue
Noruka patoTtb! DO1
AOVNCKPEeTHOro >
Bbixona DO1
Jloruka paboTtbl DO2
AVCKPETHOro —>
Bnok Hopmanusauum el
Al2
u macwtabuposaHus = JNoruka paGoTbl DO3
Bxoga Al2 AVCKPEeTHOro — -
Bbixona DO3
DI1 Tiorvika pacoToi N y 5 Jorvka paGoTbl DO4
AVUCKPETHOro >
[OMCKPETHBIX
DI2 1y} vonos DI1 u DIZj4 \ ¥ 4 |_seixona DO4 |
PucyHok 3.5 — CmpykmypHasi cxema cmaHlapmHoeo [T/ aHanozoeo20 pezynsmopa
CTRL.10
Al1 Briok Hopmanusauvn, |ET1 PY/ABT
macwrabuposanusa |pPv1 AO
Bxona Al1 >
[ @ Jlornka paboTtbl DO1
Bnok 6esonacHoro ;\:‘igpeTB%;? =
ynpasneHusi L_sbxona DO1 )
. Jloruka paboTtbil DO2
Al2 Briok Hopmanmusauum |EM2 SP=k"PV2+b AMCerTB%Z >
= »| u macwrabupoBaHusi % <> |_Bsbixona DO2_|
Bxoaa Al2 - - " Tlornka pabortol DO3
AVICKPETHOro >
B Bbixona DO3
JNoruka paGoTtbl 4
Di1] Tlorvka paboTel Avncxpep:'uoro Dg,
DI2| AUCKPOTHLIX Bbixona DO4
BX0O008B

PucyHOK 3.6 - CmpmeypHaﬂ CXema aHalioeo8020 peeyriamopa COoOmHoweHus
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i CTRL.10
Bnok Hopmanuaauum L8
Ald u macwtabuposanus |pPv1 Benomoin max PZ/ABT AO
Bxona Al1 nua >
R [ @™ Tlormka patoTsi ] |DO1
Lo, ANCKpeTHOro —>
Bnok 6esonacHoro Bbixona DO1
Befomoro ynpasneHvsi
erynstopay Jlorvka paboTsi DO2
AMCKpeTHoro >
Al2 Briok Hopmanmaauum | Err2 - Bbixona DO2
———»] u macwrTabuposaHus |PV2 — Benywuin max TNoruka pa6otbl DO3
Bxona Al2 ‘—& nva L
0

U AUCKPeTHOro —-
Rery anToR = Bbixona DO3
P Bok KoHTpornsi —e——
seayulero AOCTOBEPHOCTU DO4
erynsitopay 3apgaHus >
DI1 Tlorvka paboTbl
DI2 ANCKPETHbIX
BX000B
PucyHOK 3.7 - CmpmeypHaﬂ cxema KackaOHO20 aHai0e08020 peeyriamaopa
[AW)| PYIABT
Brnok HopManuzauuu @opMUpoBaTens AO
Al PV1 nuo -
» v macwrabupo { }g — N  aHaNoMoBOMo BIXGDA
oAl £ perynatTop : :
| |
HKoppekTop ! BbIXOO
= =]
Norvka pabotbl DO1
AWNCKPeTHOro >
Bbixona DO
Norvka pabotel DO2
LOWCKPEeTHOro >
Al2 Brnok HopManuaauum |__soiona DO2 |
W macwrabuposaHuA —E_ _______ | MHauican T8 | TNoruka paGoTbl DO3
Bxoaa Al2 Pv2 i = ANCKPETHOro s
i Bbixona DO3
DI1 | IMorvka paboTsl |- ﬂgmgrﬁ?‘;bl DO4
OMCKPETHBbIX y >
DI2 L} on0s DI1 n DIZ) | suixopa DO4 |

PucyHok 3.8 — CmpykmypHasi cxema_pezaynsimopa ¢ 8HewHel Koppekyuel 3adaHusi

(& W] PY/ABT
Al Briok HOpManuaaumm nvuo ©Gopmuposatens | | AO
» 1 macwrabupo perynatop | | 2HANOIoBOMD BLIXONa
Bxona Al1
Normka paboTsb! DO1
ONCKpPeTHOro »
Boixona DO
Normka paBoTtel DO2
LOMCKPETHOro >
Al2 Bnok HopManuaaLmu L_bBbixona DO2 |
u macwrabupol Noruka patoTekl DO3
Bxoga Al2 AWNCKDPEeTHOro >
Bbixoga DO3
DI1 |y [Tormka paboTel .\ — ﬂglrdl::-:a pgwii?;b' 09'_4
LOMCKP ETHbIX — ~ —
Di2 xonoe DI1 n DI2j Bbixona DO4

PucyHok 3.9 — CmpykmypHasi cxema peaynsmopa ¢ 8HeWHUM 3adaHuem

Al Brok Hopmanmuaauwm | PV1 i

U MacLuTabuposaHst ) ———— nnnfro .
_Bxona All £ pery. P

DyHKLUN AO
peTpaHcMuccumn —>
aHaNorosoro Bbixonal

DopmMmupoBaTens DO1
curHana a—
“BOJIbLUE" DO1
DopmupoBartens DO2
‘BEE
BryTpeHHAiA MEHbLLE" DO2
- uHTerpatop I
Brok HopManuaauum
Lol u macwitabuposaHus —I /Ifa/., MeXaHU3Ma Joruka pa6oTbi DO3
Bxona Al2 3 - ANCKPpEeTHOro >
PVv2
Bbixona DO3
D11 | " Torvka paboTs: | nzami%orwou DO4
ANCKPEeTHbIX >
B2 Bxonos DI1 un DI2j Bbixoga DO4

PucyHok 3.10 — CmpykmypHasi cxema UMynbCHO20 peaynsimopa
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CTRL.10 —
Bnok Hopmanusaummu
Al1 PY/ABT
— bl - Mac:.)l(:;aG;KﬂBanus yx _\'Ei Bnok petaHcMuccumn Aq
A =t - aHanoroBoro curHana) =g
o ‘sonbwe” | PO1
Brnok 6e3onacHoro iy o >
yHpashshus peotpasosarensf MEHbLIE"| | DQ2
Al2 Brniok Hopmanusauuu SP=k*PV2+b BHyTpeHHuA
v macwtabuposaHus |p " MHTerparop
Bxoaa Al2 &> NOnNoXeHus
E oruka paborbl DO3
ICKPETHOro >
D1 Jloruka pa6oTb! a DO3
DI2 ANCKPETHBIX &
BX0008 DO4
CTRL.10
Al Brnok Hopmanuaauumn |Er1 -
e B Mac:;(‘;asaMKﬂBaHMﬂ PV1 Beﬂa‘;’lb'" Bnok petaHcmuccum AO
2 perynsaTop aHanorosoro curHana -
— " - |DO1
Bnok 6e3onacHoo = BOJNbLE >
SP npasnexHus WMnynbcHbIi
BeaoOMOro = peobpazosarend MEHbLIE"| | DO2
perynsitopd -
Al2 Briok Hopmanusauum | EM2 BHyTpeHHUHA
———»] u macwrtabuposanus |pv2 MHTerpaTop
sxona Al2 —@ nonoxeHus
BrioK Ko
SP SIOK KOHTPOns
Beaylero [OCTOBEPHOCTM Jlorvka paGoTe! DO3
erynstopay 3anaHns SMCEPSTHO)
. P Bbixona DO3
Di1 Tlorvka paboTbl Joruka paGoTbl DO4
DI2 AMCKPOTHEDC CuHXpoHU3aums ANCKpETHOro >
— NoNoXeHust | __sbixona DO4
PucyHok 3.12 — CmpykmypHasi cxema KackaGH020,UMIy/IbCHO20 peaynsimopa
Al1 Bnok Hopmanusauum DyHKNN AO
u macwTabupoBaHus peTpaHcMuccumn —
Bxona Al1 aHanorosoro sBbixonal
PopmuposaTens DO1
curHana P
I MmnynbeHbii “BOJILLWE" DO1
5 18 ] dopmuposarens DO2
curnana —>
BryTpeHHMWA “MEHbBLIE" DO2
uHTerpatop I
Al2 Brok HopManuaauum
1 macwtabuposaHus —E ______ UHAauKaums MeXaHu3IMa Jloruka pa6oTbi DO3
Bxoga Al2 I I ANCKpeTHoro |——»
I ny Bbixoga DO3
D11 | I Toruka pabotst . N JNoruka paboTtbi DO4
= pae - AVCKPETHOro >
ONCKPETHbIX
D2 Bxonos DI1 un DI2| A\ W 4 Bbixoga DO4
Pucyrok'3.13 — CmpykmypHasi cxema UMIysIbCHO20 peaynsmopa C 8HeWHel Koppekyuel
[[Brok Hopmanmaauwm | PYHKUMKN AO
£ & "c’géiggzu"" peTpaHcMUuccumn F—
Bxona All 4 ananorosoro ebix
Ky Dopmuposarens DO1
curnana
SP MMnynbCHbIA “BOMBLWE" DO1
BHYTPeHHAA peobpasosateny) o orne e rone DO2
curHana —»
BryTpeHHuA “MEHbBLIE" DO2
uHTerpatop I
Al2 Bnok Hopmanusauum SP
¥ MacwtabupoBaHus BHeLWHARA MexaHu3IMa Tloruka pa6oTsl| |po3
Bxona Al2 PV2 anckpeTtHoro |——»
Bbixoga DO3
DI1 | JJ Tlorvka pabotst JNoruka pa6oTbi DO4
AVCKPETHOro >
ONCKPETHbIX
DI2 Ly v on08 DIt u DI2 Beixona DO4

PucyHok 3.14 — CmpykmypHas cxema UMITy/IbCHO20 pea2ynsamopa C 8HEWHUM 3adaHuem
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3.10 MpuHUMN paboTbl 6510Kka 06paboTkM aHanoroBoro Bxoaa
3.10.1 Bnok o6paboTKM aHanoroBoro Bxoga

Perynatop MWK-121 wumeeT pgBa aHamnoroBbix Bxoga Al, curHan ¢ koTopbix obpabaTtbiBaeTcs
COOTBETCTBYOLMMY Briokamn npeobpasosanusa AIN.

AHanoroBbIVi curHan umeet npouenypy obpaboTki. [laHHas npoueaypa ucnonb3yeTca ANs NpeacTaBneHns
BXOAHOMO aHanoroBoro curHana B Heobxoaumon nonb3oBatento dopme. Ha pucyHke 3.15 nokasaHa
yHKUMOHanbHasa cxema 6noka 06paboTkn aHanorosBoro BXOAHOro curHana.

78P (A-1

Hobede merg AN _mmeeed] e
oy MacwmodupaBonLs |
I P _ _LuzHasad_ _I 5
| \ o000 | |
| || meppeioni = | |
| Purbmp L aCHEX Madyre ken j ‘ Bfnd |
I 7oMex 7 CLzHI 2 GLyBIP 4 ‘ : |
A/ | Trica 02 / \ oo | e ol |
aHapezalves broda
(uzHa /7| 727., 7 I RCACAE S SRS AR 7|
Al ” E | PV
: ANGS AND] ANOZ a0 KOO 'E== M = Vi mrm
I %‘%Z AHEAPUIAL CUZHORG 6 [ S—_— — | - |7 ex.ed
7 [l 'H S |
| | | CORROT
| | I
| | = !
l TRROIRX | ™ | |
| CALIOD, CALIOT WRYOLRY | P |
| | L) Teomonopa = | |
| ' I

PucyHok 3.15 — @yHKyuoHanbHas cxema 6510ka npeobpasosaHusi 8X00HO20 cuzHana

Ha pucyHke npuHaTble cnegyolmne 0603HaYeHns:

1. ®unbTp UMNYNbLCHbLIX NOMeX. Vcnonb3yeTcs ANS NoAaBneHus MMNynbcHbix nomex. Onpegensetcs
napameTtpom AIN.05 «MakcvmManbHasi ANUTENbLHOCTE UMAYALCHON AoMexun». Ecnv B kakom nnubo umkne naMmepenusi
TEXHOMOrMYeckoro napameTpa obHapy>XeHO ero N3MeHeHVe, To mpeanonaraeTcs BO3MOXHOCTb AENCTBUS MOMEXM U
BbIXOZHOW curHan opMmpyeTcs (C y4eTOM YyCPEQHEHUS U3MEPUTENbHbIX 3HAYEHWUIA) MO UCTEYEHUN YCTAHOBIIEHHOTO
BPEMEHMW ANuUTENBLHOCTU NoMexu. To ecTb, ecak ANUTENBHOCTb U3MEHEHMWS cuUrHana bonblue 3a8aHHOro T nowexu, TO
3TO WM3MEHEHWe pacLeHMBaeTCs KaK eCTeCTBEHHOE W NPUHMMaeTcs B AanbHenwyio obpaboTky € 3aaepxkkow
BpeMeHU Tromexn (PUCYHOK 3.4). PaboTa AaHHOro ounbTpa BHOCUT AOMNONHUTENBbHOE TPAHCMOPTHOE 3anasablBaHue B
CUCTEMY perynupoBaHus, KOTOPOe paBHO BenuuuHe. napameTtpa «MakcumanbHas ONUTENbHOCTb MMMYNbCHOW
nomexuy. MoaTomy Bcerga Hy>KHO CTPEMUTBLCA MUHUMU3UPOBATb AaHHbIN NapamMeTp.

2. Moaynb HopmManusauuu curHana. 3ToT MoZynb HOpPManu3yeT BXOOHOW aHarnoroBbIvi curHan. BaxkHow
byHKUMEN LAHHOTO MOAYNs eCTb KOHTPOSb AOCTOBEPHOCTU AaHHbIX. B cnyyae Bbixoga aHanoroBoro curHana Ha
10% 3a guanasoH, KOTOpbIN YCTaHaBAMBAETCH NPY KannbpoBKe perynatopa, Mogynb MOCLINAeT CUrHan perynsaropy
0 HeJOCTOBEPHOCTU [AaHHbIX B KaHarne. [lpy 3TOM ecnu curHan Huxe AuanasoHa W3MEHEHUS Ha gucnriee ropwt
ErrL, npn npeBbieHnn gaHHoro avanasola Ha avcnnee roput £~ H. B 06onx crnyuasix reHepupyeTcs cobbiTuie
«paspbIB NTIMHMN CBA3M C OATYUKOM».

3. NapameTpbl kanuBGpoBKWU. OnpenensalT TOYHOCTb KaHana M MEHSIIOTCA NpW 3aMeHe AaTynka Wnu
nepexoe Ha apyroun Tun/gartymka. flogpobHee o kannbpoBKax aHaNoroBbIX BXO4OB CMOTPUTE B pasaerne 5.

4. 3KcnoHeHUManbHbIN GunbTp. PUNbTP UcNonb3yeTcs Ans MNOA4ABMEHWs MNoMeX, a Takke Ans
nogaeneHuns «apebesra» | MHAMKAUUW (YacTblX M3MEHEHWI NOKasaHWi perynsatopa u3-3a konebaHui BXOAHOro
curHana). Onpegensetca napameTpom AIN.04 «lMocTosiHHasa BpeMeHu uudpoBoro unstpar.

5. Moaynb macwtabupoBaHusa curHana. OTOT MOAYMb NMHeapusyeT 1 MaclutabupyeT BXOAHOW CurHan
CornacHo 3afgaHHOW Monb30BaTeremM HOMUHArNbHOW CTaTUYECKOW XapakTepUCTUKN AaTyuKa, KOTOPbIA MOAKIIOYEH K
AaHHoMy Bxopy. MimeeTes B BUAy, YTO MMEHHO 34eCb BbibMpaeTca TN NOAKIMHYEHHOrO K KaHany AaTynka. Takke B
3TOM MOAyrne ecTb BO3MOXHOCTb W3BMEYEHUS KBAOpaTHOrO KOPHs U3 BXOAHOro curHana. lNonb3oBaTtenb mmeet
BO3MOXXHOCTb NIMHEAPU30BaTh CUrHaN No COOCTBEHHON KPUBOW NMHEapu3aLunm.

6. Ta6bnuua (koopguHaT nuHeapu3auuu curHana. [aHHas Tabnuua onpegensieT KoopAuHaThbl
nonb3oBaTenbCKOMHEapu3aLmm, napameTpbl KOTOPOW 3adatoTcst Ha ypoBHe koHpurypauum LNRX 1 LNRY.

7. Moaynb KoppeKkuuu aHanoroBoro Bxoga. B atom mogyne curHan, npeobpasoBaHHbIi B NpeabiayLumx
6riokax, cMellaeTcs Ha 3agaHHoe nonb3oBaTtenem (yposeHbo CORR) 3HaueHve. 3HayeHue koppekun cymmupyeTcs
C BXOAHbIM CMUIHarom unuv BbIYUTaAETCS U3 BXOAHOrO CUrHana, B 3aBMCMMOCTHM OT 3Haka KoaddumumneHTa Koppekumm.

MpumeyvaHus:

1. TMpu BbIGOpe TMNa gaTyMka C 3afaHHbIM AMana3oHOM W3MEpPeHUsl, B Moayne maclitabupoBaHus
CurHana napameTpbl BbICTABMSOTCA aBTOMATUYECKN U UBMEHEHWNE UX 3aBNIOKMPOBaHO.

2. Tlpwn nHTepdericHoM BBOAE HAaCTOMKM MOAYNS HoOpManusauum u unbTpoB HE UMEIOT CMbICNa, Tak Kak
curHan no nHtepdercy nepegaeTcs cpasy B Moayrb MaclTabupoBaHusi curHana.
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3.10.2 JlnuHeapusaumua aHanoroBbix BxogoB Al1 u Al2

DyHKUMS NUHeapu3auun nogyvHeHa aHanorosobiM Bxogam Al1 n Al2. JluHeapusaums gaet BO3MOXHOCTb
NpaBuUNbHOIO PU3NYECKOro NPeACTaBnNeHNs HENNMHENHbIX PErynupyemblx U M3mMepseMblX NapaMeTpoB.

* C roMowblo fuHeapusauuu MOXHO fpou3godumb, Hampumep, Kanubpoeky emkocmel e fumpax, mempax
KyBUYecKux unu Kumoepammax npodykma, e 3aeUcuMOCmu om U3MepeHHo20 8X00H020 CuzHasa ypoeHs 8 eMKocmu.

Mpwn nHgukauumn nuHeapusyemon BenuumHbl Bxoga All n Al2, onpegensiowmnmm napametTpaMmm aBRAsOTCS
HKHUA 1 BEPXHUI Npyaen wkanbl (MPOLEHTHOE OTHOLLEHWE K AManas3oHy U3MepeHUs), NOMNoXeHe AeuManbHOro
pasgenuTens, a Takke OKBUOUCTAHTHblE OMOpHble TOYKM nuHeapu3auuun. KpuBas 4dMHeapusaumm umeet
«MNepenoMrieH1s» B ONOPHbIX TOYKaX.

3.10.2.1 NapameTpbl NnuHeapu3sauum Bxoga Al1 u Al2

Hanpumep, napameTpbl NnHeapusauum Bxoga Al1 cnegytowme (ans xoga Al2 aHamorM4Ho):

1. KoHghuaypayus aHanozoeoz20 exoda

AIN1.00(AIN2.00) =0009 - Twn wkanel - NMHeapu30BaHHas
AIN1.06(AIN2.06) KonuyecTtBo yyacTKoB nuHeapunsaumu
AIN1.03(AIN2.03) MonoxeHwne aeumMManbHOro pasgenuTens.npu UHAMKaumm

2. Abcuyuccbl OIMOPHbIX MOYeK JIuHeapuzayuu

LNX1.00(LNX2.00) Abcumcca HayanbHOro 3HaveHus (B % OT BXOAHOMO 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. OpduHambl OMOPHbLIX MOYeK JIUHeapusayuu

LNY1.00(LNY2.00) OpavHaTta HayanbHOro 3Ha4YeHus (curHan B Tex. ea. ot -9999 no 9999)
LNY1.01(LNY2.01) OpguHaTta 01-ro/y8Mactka

LNY1.02(LNY2.02) OpguHaTta 02-ro y4actka

LNY1 .18(LNY2.18) OpguHaTta 48-ro yyactka

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

3.10.2.2 OnpeneneHune onopHbLIX TOYEK NIMHeapu3sauum

3.10.2.2.1 OnpedeneHue Konu4yecmea, OropHbIX MOYEK fuHeapu3ayuu.

Mocne onpepeneHnss HEOBXOAUMOFO KOMMYEeCTBa Y4acTKOB IMHeapu3auunm HeobxoauMo 3agaTtb 3TO
3HayeHue B napameTpe AIN1.06(AIN2.06). MNpenensl nameHeHusi napametpa AIN1.06(AIN2.06) ot 0000 go 0019.

BeiGop He06x0aMMOro KonmMyecTBary4acTkoB NMHeapusaLmum NponsBoauTcst M3 coobpaxeHust obecrneveHunst
HeobxoaAMMOW TOYHOCTU N3MEPEHUS:

3.10.2.2.2 OnpedeneHue 3Ha4eHuli OropHbIX MOYEK TUHeapu3ayuu.

[ns Kaxxgoro/3HadeHns MHAULMPYEMOro BXOAHOro curHana Yi (B TexHu4eckux eguHuuax ot —9999 no 9999
C y4yeTOM [JeuuMManbHOro pasgenutensl) BblYMCIUTb  COOTBETCTBYHOLWYK — (DU3MYECKYD  BENUYMHY U3
COOTBETCTBYIOLUMX (DYHKLUMOHANMNbBHBIX (rPagymMpoBOYHbIX) Tabnuu, unu rpacmyeckn U3 COOTBETCTBYIOLLEN KPMBOM
(Npy HeoBXxo0AMMOCTW MHTEPNOMVPOBAaThL) U 3a4aTb 3HaYeHWe Ans COOTBETCTBYIOLLEN OMOPHOW BENNYNHBLI BXOOHOTO
dusnyeckoro curHana Xi (8 %, ot 00,00% po 99,99%). CootBeTtctBytowmMe 3HaveHua Xi (B %, ot 00,00% no
99,99%) BBOAATCA B NapameTpax Ha ypoeHe LNX.1(LNX.2):

A6cyucehl ofopPHbLIX MOYeK IuHeapu3ayuu

LNX1.00(LNX2.00) Abcupncca HavanbHoro 3HaydeHus (B % OT BXOAHOrO curHana)
LNX1.01(LNX2.01) Abcumcca 01-ro yyactka
LNX1.02(LNX2.02) Abcumcca 02-ro yyacTka
LNX1.18(LNX2.18) A6cuucca 18-ro yuacTka
LNX1.19(LNX2.19) Abcumcca 19-ro yyacTka

CooTtBeTcTBylOWME 3HaYeHUs Yi (B TexHuyecknx eamHuuax ot —9999 go 9999 c yuetom geummanbHOro
pasgenuTtens) BBoaaTcsa B napameTtpax LNY.1(LNY.2):
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OdeHambl 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. eq. 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.

INuHeapusauusa curHana, nogaBaemoro Ha Bxop Al1,

npeAacTtaBneHHas rpaduyeckn (KpmBomn)

OpauHara
3-ro yyactka

OpawvHata
1-ro yuactka

HavansHoe
3HaveHne

Y, °C
999.9+1
750.04

350.01

WHauumpyemoe 3HaveHne
B TEXHUYECKUX eAuHULAaX

PeanbHas XapakTepucTuka,
pencTaeneHHas rpadpuyecku

NuxeapuaosaHHas
@paKTepucTuKa:

........................... 3-n
Opaunara . y4acTok
2-ro yqactka

2-i
yHacTok

100 %
BXOIHOrO
CurHana

Abcuncca |
3-ro yuachK/

1-it '
y4qacTok +  Abcuucca

:/2-ro y4actka

. Abcuucca
+ 1-ro yqactka

20.00 60.00 99.99 X, %

KoHepu2ypupyembie napamempsi 0ns1 npumepa 1:

AIN1.00 = 0009
AIN1.06 = 0003

LNX1.00 = 00,00
LNX1.01 = 20,00

LNY1.00 = 0000 (nHavumpyeTtcs «000,0»)
ENY.1.01 = 3500 (nHgunumpyetcsa «350,0»)

AIN1.03 = 000,0

Mpumep 2.

LNX1.02 = 60,00
LNX1.03 = 99,99

LNY1.02 = 7500

nHonumpyeTtcest «750,0»)

(
LNY1.03 =9999 (nHouumpyeTtcst «999,9»)

JIlnHeapusauma curHana, nogasaemoro Ha Bxoa Al1,

npeAacTaBneHHasi rpagyMpoBOYHOM Tabnuuen

JInHeapusaums curHana cHumaemoro ¢ Tepmonapbl rpagyvposku TIMM, n nogasaemoro Ha Bxog Al1,
AnanasoH namepsiembix Temnepatyp 0 - 1400°C4 anana3oH BxogHoro curHana 0 - 14,315 mB (0 — 100%).

Ona obecneyeHns HeobGXOOUMOW ,TOYHOCTU U3MepeHus BbiOMpaem 20 y4acTKOB nuHeapusaumm u
pacuMTaHHble 3HayeHns B % BXOQHOMO CHUrHama Ans KaKOOW OMOPHOW TOYKM BBOASITCH B COOTBETCTBYHOLLMN

napametp.

KoHgpuzypupyembie napamempsblOsisi npumepa 2:

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

Tvn WwkansBTOporo 6n1oka - nMHeapn3oBaHHas

Komu4ecTBo y4acTKOB NiuHeapusauum
MonoXeHne aAeuMmarnsHOro pasaenurens
MapameTpbl KOH(UIYpaLKM paccuYnTBIBaOTCS U BBOAATCS cornacHo Tabnuue 3.2.

Tabnuya 3.2 — Pacyem u 880dnapamempos JiuHeapu3ayuu npumepa 2

Homep 3HaveHve 3HayeHue MapameTpbl KoHdUrypaumm
OMOPHOW n3Mepsiemon BXOOHOrO Howmep Beodumoe Howmep Beodumoe
TOYKM Temnepatypsl, °C curHana, mB napamempa | 3HadeHue, °C | napamempa | 3HauyeHue, %
0 0 0,000 LNY2.00 0000 LNX2.00 00,00
1 50 0,297 LNY2.01 0050 LNX2.01 02,07
2 100 0,644 LNY2.02 0100 LNX2.02 04,50
3 150 1,026 LNY2.03 0150 LNX2.03 07,17
4 200 1,436 LNY2.04 0200 LNX2.04 10,03
5 250 1,852 LNY2.05 0250 LNX2.05 12,99
6 300 2,314 LNY2.06 0300 LNX2.06 16,16
7 350 2,761 LNY2.07 0350 LNX2.07 19,32
8 400 3,250 LNY2.08 0400 LNX2.08 22,70
9 450 3,703 LNY2.09 0450 LNX2.09 25,97
10 500 4,216 LNY2.10 0500 LNX2.10 29,45
11 550 4,689 LNY2.11 0550 LNX2.11 32,84
12 600 5,218 LNY2.12 0600 LNX2.12 36,45
13 700 6,253 LNY2.13 0700 LNX2.13 43,68
14 800 7,317 LNY2.14 0800 LNX2.14 51,11
15 900 8,416 LNY2.15 0900 LNX2.15 58,79
16 1000 9,550 LNY2.16 1000 LNX2.16 66,71
17 1100 10,714 LNY2.17 1100 LNX2.17 74,84
18 1300 13,107 LNY2.18 1300 LNX2.18 91,56
19 1400 14,315 LNY2.19 1400 LNX2.19 99,99
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3.11 Jloruka paboTbl ANCKPETHbLIX BXOAOB

Tabnuya 3.3 — Jlozuka pabomb! UCKPEMHbIX 8X0008

3HayeHue
napameTpa B MN.M.

CocTosiHMe BXogHOro

CocTosiHMe MUKPOKOHTpoOIepa

DIN.00 unw DIN.0A curHana DI1 wnu DI2 1 pexuma pabotbl (PYY-ABT)
0000 He vcnonb3yetcs He vicnonb3yetcsa ang perynsitopa
0001 — : : Mpy BKIOYEHUN ANCKPETHOIO BXOAa PErynsaTop nepeBoanTcs B pyYHON
nepekrioyeHve B ABT | PY4Y : PVYY PEX1M, a KHOMKa NepekriodeHns pexumos PYY/ABT GriokupyeTcsi.
PYY Y
“0” S O Mpu CHATAN OUCKPETHOTO BXOAHOMO CUrHana perysisiTop octaeTcs B
H — | py4HOM pexume, a KHoMka nepeknoveHns pexnmos PY4Y/ABT
i Kﬁa pa3GroKupyeTcst
Eﬁnoxwpoaana
0002 — ; Mpw BKNOYEHWUN ONCKPETHOrO BXOAa PEryrnsaTop nepeBognTcs B
nepekmnioyeHne B PYY : ABT | ABT | asTomaTuueckuit pexum, a KHOMKa nepeknioderis pexumor PYY/ABT
ABT 6nokupyeTtcs.
“0” w[ “1 " J ﬂol!
TEE—" = | lNpw CHATUM ANCKPETHOIO BXOAHOIO CUrHana perynsTop ocraeTcs B
MHoea i aBTOMaTUYECKOM peXunme, a KHOMKa nepeknioyeHus pexumor PYY/ABT
i § pasbriokupyeTcs
i6nokuposaHa;
0003 — i MepeknioveHne mexay pexvmamun PYYHOW (curHan Ha UCKpeTHOM
nepeknoveHe PY4 i ABT PYY4 Bxoge otcytctByeT «0») n ABTOMAT (curHan Ha AUCKPETHOM BXOAe
mexay PYY /ABT e e o npucyTcTeyeT «1»)
B 1+ W
0004 — cTaTnyeckuii our.ABT PVY ABT [JaHHbIA pexum, Mcnosnb3yeTcs Ans aHanoroBbIX perynsitopos.

curHan Ha
yCTaHoBneHme
BbIXOAA perynstopa
B 100%

100%

0%

A\

\

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

Mpwy BKITKOYEHVN ONCKPETHOrO BXOA4a B aBTOMATUYECKOM pexnve
aHarnoroBbIN BbIXOAHOW cUrHan ycraHaenmeaeTcs B nonoxenve 100% n
YAEPXKMBAETCH HAMPOTSXKEHUMN BPEMEHN NPUCYTCTBUSI CUTHaMa BbICOKOrO
YPOBHSI Ha AMCKPETHOM BXOe.

0005 — ctaTtnyeckuin

[aHHbIN pexnm NCcnonb3yeTca Ana aHanoroBblX PerynAaTopos.

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

nepekntoyeHue B KY ; KackafHbIVi pexuM, a KHoMKa nepeknioyeHns pexvmos PYY/ABT

-

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

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

{BnokupoBaHa; pa3briokupyeTcs
0008 He ncnonesyetcs He ucnonb3syetcs ans perynsitopa
0009 He ncnonb3yetcs He vcnonb3yeTcs ans perynsitopa
0010 — curHan Ha i ABT Mpw BKNOYEHWN AMCKPETHOIO BXOAa B PyYHOM peXrMe aHanorosbin
yCTaHOBIeHune 100% BbIXOJHOW CUrHan yctaHasnuneaeTcs B nonoxeHve 100 %.

BbIXOAA perynstopa
B 100%

0%

g

e

“Q”

Mpy BKIMHOYEHUM QUCKPETHOrO BXOAA B @BTOMATUHYECKOM PEXMME
aHasioroBbIil BLIXOAHOW CUrHarn yctaHaBnMBaeTCsl B NOMOXEHNe
100 % v nocne 3Toro perynaTop HaunHaeT oTpabaTbiBaTb
paccornacoBaHvie He3aBUCUMO OT COCTOSIHUSI AVCKPETHOTO BXoAa.

0011 — curHan Ha
yCTaHoBMeHne
BbIXo4a perynsitopa
B 0%

OUT,

ABT

100%

«ge

0%/\/1/_

] o

I'Ipvl BKIMHOYEHUN ONCKPETHOIo BXo4a B Py4YHOM pexunme aHanoroBbIv
BbIXOOHOW curHan YCTaHaBITMBaETCA B NOJiIoOXeHune 0%.

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

MpumeyaHus.

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

2. MyHMManbHas AnMTenbHOCTb curHana Ha guckpetHom Bxoge DI1 u DI2 He meHee 0,5 cekyHa.
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3.12 Jlormnka paboTbl ANCKPETHbIX BbIXOA0B

OuckpeTHble Bbixoabl perynstopa MUK-121 umeroT cBOOGOAHO KOHUIypupyemyr fnoruky paboTbl. 3To
3HauuUT, 4YTO MONb3oBaTENb CaM oOnpefensieT HasHayeHue TOro WM MHOTO AMCKPETHOro BbixOo4a, €CrM OH He
3a4€efCTBOBaH AN KaKoro-To perynaropa.

BHumaHue: Ecnu anckpeTHbI BbIXOA 3a4eWcTBOBaH B CTPYKType ntoboro perynstopa, TO ANs AAHHOMO
OUCKPETHOro BbIXO4a NOrMKa ynpasneHns He UMeeT 3Ha4YeHuUs.

[ns puckpeTHoro BbIXoAda, KOTOpbIi He ucnonb3dyetca [U[-perynatopoM, WMCTOYHWKOM aHanoroBoro
curHana ectb nsmepsiemas senuuuHa PV. [anee no BbibpaHHow norvke (DOT1.00, DOT2.00) o6pabaTbiBaeTcs u
hopMUPYET NMOTMYECKUI HOMb UMK eauHuUly, (curHan «Bbikn/Bkn»). To ecTb, Ha noruke Komnapatopa MmeeTcs
BO3MOXXHOCTb MOCTPOUTb ABYX- , TPEX- N MHOIOMO3ULIMOHHbIV perynaTop.

Mpumep paboTbl BLIXOAHOrO YCTPOWCTBA MO JOTMKE ABYXMO3ULMOHHOIO Perynatopa noka3aH,Ha pUCYHKe
3.16.

DO DO

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

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

PucyHok 3.16 — Npumep pabomsi 8b1x00H020 ycmpolicmea:
a) no noeuke obpaTHOro 2-x Mo3uyuoHHoeo ynpasneHus n.CTRL.00=0000, n. CTRL.01=0000,
6) o foeuke nNpPsMo20 2-x No3uyuUoHHoeo yrpasneHusi n. CTRL.00=0000, n. CTRL.01=0001

a)

Tpexno3uumoHHbIA perynatop pabotaeT B obpaTHOM M MpsSIMOM TWRAE ynpaBreHus perynatopa. Korga
napameTp pacteT M CTaHOBUTCS YyTb Gonblue 3aJaHHON TOYKM, TO BO3HMKAET CUTyalus Korga BKIOYEHbl ABa
BbIXo4a. OTO He AOMNyCTMMO, KOrga perynatop ynpasnseT peBepcuBHbiM fABuratenem. Bo msbexaHve nogobHown
cuTyaumm Heobxogumo wucnone3osatb napameTp CTRL.03 — 30Ha» HEYYBCTBUTENBHOCTM 3-X MO3MLMOHHOIO
perynsitopa (MepTBasi 30Ha). Toraa Beixodbl perynsitopa 6yayT pabotats MO NorMke, NokasaHHoOWM Ha pucyHke 3.17.

ncTepesuc
DO1 DO2
“ (knioy «Bonbwe») TRLTW (knto4 «MeHbluen) !
4 p s b :
: A

Y :
L : : 100 %

s N wKana napameTtpa
MeptBas 30Ha

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

HeyyscmeumernsHocmu (CTRL.03)

[lBa OMCKpeTHbIX BbIXOAa MORYT-CHOMIB30BaTL B KAYeCTBE BXOAHOIO CMrHana OguH U TOT Xe aHanorosbi
BxoZ (Al) 1 NCNOMHATE KaXabl CBOK NIOTMKY pObOTHI.

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

B kayectBe npvmMepa MMMNYMbCHOrO BbiIXOoAa Bbibepem norvky paboTbl OUCKPETHOrO BbiIXOA4a — MEHbLUe
yctaBkm MIN (DOT1.00=0002), AfMTENBHOCTL MMMYNbCHOrO curHana - 3 cekyHabl (DOT1.02=003.0). BeixogHou
curHan npuv Takmx napamerpax V|306B5<}KeH Ha pucyHke 3.18.

A

DO
1 ’_‘ ........................ ﬂ
0 b Tt

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

3.13 MNpuHUMN paboTbl aHaNoOroBoro Bbixoaa

Perynatop MUK-121 nmeeT oguH aHanorosbii BbIXOA, KOTOPLIA paboTaeT B pexuMme peTpaHCMUCCUU
(npsimast nepegava ¢ MacwTabrvpoBaHWeM) BXOJAHOMO CUrHana Ha BbIXOA.
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BHumaHue: Ecnu aHanoroBbi BbIXOZ 3a4eUCTBOBaH B CTPYKType NMoGoro perynsitopa, To Ans AaHHOro
BbIXOZa Morvka ynpasneHusl He UMeeT 3Ha4eHwUs.

Mpn paboTe BbiIxoAa B peXxume PETPAHCMUCCUM BaXHbIMU MapaMeTpamu ecTb: «3HayeHne BXOLHOro
curHana pasHoe 0% BbIXOOHOrO curHana» u «3HayeHue BxogHoro curHana pasHoe 100% BbIxogHOro curHana» (Ha
pucyHKe M3o0paxeHbl NYHKTUPHBIMU NIMHUSAMMW). STUMK NapaMmeTpamMun JOCTMraeTca MacltabrvpoBaHMe BbIXOLHOMO
CurHama OTHOCUTENbHO BXxoAHoro. PucyHok 3.19 wunnioctpupyeT paboTy aHanoroBoro BbiBOAA B peXume

peTpaHCMMCCuK.
HemosHuk brok
aHao206020 CUZHAIT oopadomky A0 Brixod AD
3
— QQ ' N %qumia-
K
mex. ed JaHa A0
N
Q

PucyHok 3.19 — Paboma 6r10ka aHain0208020 8b1800a 8 pexume pempaHcmuccul

Kak BngHo n3 pucyHka 3.19, 6rnok o6paboTkn HOpMUpPYeT BXOQHOW curHanm, ApuBoasl ero B AnanasoH 0 —
100% BbIXOgHOrO curHana. B 3aBucumocTu OT Tvna BbIXOOHOIO curHaja 3To OyAeT BbipaxaTbCs B 3NEKTPUYECKUX
curHanax. Hanpumep, aHanoroBsbii Bbixog umeeT kanubpoeky 0 — 20 mA. B atom cnyyae npu curHane 50% u3
©noka o6paboTkm AO Ha knemmbl BygeT nogasaTtbes ToK 10 MA.

3.14 MpuHUMN paboTbl TEXHONOIrMYECKOM CUFHaNM3auum

[na BxogHoro napameTpa PV npon3BoanTCsi KOHTPOMbIBLIXOAA €F0 3a rpaHuLbl YCTAaBOK TEXHOMOrMYECKON
curHanusauumn.

Heo6x0AMMO NMOMHWUTbL, YTO YCTaBKM CUrHanNU3auWuy, OOSDKHbI BXOAWTb B rpaHMubl pasMaxa LuKasbl
N3MepsiEMON BESMYMHBbI.

TexHonornyeckas curHanusauus wucnonb3yercd gngreurHanusaumm Ha uHaukatopax ALM1 n ALM2
nepegHen naHenu perynaTtopa, a Takke [Ans NOIMKA paboTbl OUCKPETHbIX BbIXOAOB Kak 0600LeHHas
TexHonornyeckas curHanusauus (n.m. DOT1.00=[0005]).

TexHonornyeckas curHanusaums UMEeT ABa Bnaa:

- abconTHas curHanusauusa. MCnomb3yeTcsi KOrga HYXHO CUrHanuavpoBaTb BbIXOA4 MapamMeTpa 3a
YCTaHOBINEHHbIE rpaHuLbl. B Takom crnyyae 3agatoTCshHWKHNE BEPXHME rPaHMLLbl TEXHONTOMMYECKOW CUrHanu3aumm.

- [OeBuaUMOHHas CurHanusauusis, lMcnonb3yetcs Korga HYKHO  CUrHanmM3upoBaTb  OTKIMOHEHWE
TEXHOMOMMYeCcKoro NapameTpa oT 3Ha4YeHUs1 3aAaHHON TOYKMN Ha 3HAYEHUE YCTaBOK TEXHOIOMMYECKOW CUrHanu3auuu.

Mpumep abcontoTHONM 1 AEBUALIMOHHOIA CUrHaNM3aLmMmn npuBeaeH Ha pucyHke 3.20.

'nctepesnc TexHONMOrnyYeckomy curHanmaaumn 3apaetcs B nyHkTe meHio CTRL.14. TMpuHumn paboTbl
rmctepesuca npegcrtasrneH Ha pucyHke 3.20:

. A TIyHKT MeHio . A MyHKT Metio
BepxHuit npepen Al Bepxnuit npepen AN
pa3amaxa wkansi N.02 pa3maxa wkans! 02
Vi MAX Ycraeka MAX
o RN ) A CTRL.18 eB.ext.cAL ? S AL  S— CTRL.18
o : h : A TICTEPEIUC TEXHONOMMIECKON
H § Tuetepeanc Texxonornueckoin 3 & curHanuaaumm
carHanusaLum SanaHhan ToukAIL . L¥: ciie e bnanmannd s S omomestvs sesbmaan CTRLA9
CTRL.19 P - H
YcraekaMIN | - - - L. - ... s sy VR AR / - Yeragka MIN b A4 ------- | R T / -

TEXH.CHI. . ' s f : 4 CTRLA7 [1eB.TEXH.CHT, H by : T : H CTRLA7
HwxHui npegen H v : . HwxHuia npeaen S
paamaxa Lkansi . : : R AN pa3maxa wkanbi 7tAIN.01

TexHonoruyeckas TexHonoruseckas
curHanusauvs curHanusauus
MAX
- -
I t
TextHonoruyeckas ! ! ) TexHonormyeckas
curHanusaums e eeseecsccesescecenoann + ge o oo curHanusauus
MIN MIN
a) 0)

PucyHok 3.20 - paghuk cpabambigaHusi:
a) abconomHol mexHonoauyeckoul cueHanusayuu n.CTRL.16=0000,
6) OesuayuoHHoU mexHooauyeckol cueHanuayuu . CTRL.16=0001.
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4 Acnonb30oBaHue no HazHa4vYyeHuro

4.1 3KkcnnyaTauMoHHbIe OrpaHUYeHUsA NPU UCTIONIb3OBaHUN perynsatopa

411 MecTto yctaHoBkmu perynatopa MUK-121 gomkHO oTBeYaTb CrieayoLwmM YCroBUSM:

- obecneunBaTtb ya06HbIE yCNOBUS AN 06CNyXMBaHUSA U EMOHTaXa;

- Temnepatypa W OTHOCUTENbHas BraXHOCTb OKPYXaloLero BO3[Ayxa [AOIPKHa COOTBETCTBOBATb
TpeboBaHUSAM KNMMaTUYECKOro UCMONHEHUs Npubopa;

- OKpyXalwLlasa cpefa He JOoMmKHa codepaTb TOKOMPOBOAALMX NPUMEcen, a Takke NMpuMecen, KoTopble
BbI3bIBaIOT KOPPO3Uio AeTanen npubopa;

- HanNpsHKEHHOCTb MarHUTHbIX NOMEN, BbI3BaHHbIX BHELUHUMW UCTOYHMKAMKN NepeMeHHOro Toka Yyactotomn 50
"4 nnNn BbI3BaHHBIX BHELLIHUMUW UCTOYHUKAMM NOCTOSIHHOIO TOKa, He AormkHa npesbiwatb 400 A/m;

- napameTpbl BUOpaLmmn AOMKHbI COOTBETCTBOBATb UCMNonHeHuo 5 cornacHo FOCT 22261.

4.1.2 Mpwn akcnnyaTaumm perynatopa HeobXoaANMO UCKITHUNTD:
- MonazaHve TOKONPOBOAALLEN NbINW UMK XXUAKOCTU BHYTPb Npubopa;
- Hanuyne NOCTOPOHHMX NPpeaMeToB BONMN3M npubopa, yxyaLarLmx ero eCTECTBEHHOE OXnaXaeHue.

41.3 Bo Bpemsa akcnnyaTaumm HeobGxooumo cneamtb 3a Tem, 4YToObl noacoeduHeHHble K npubopy
nposofa He nepenamMblBanvcb B MeCTax KOHTaKTa C KnemmMamu U He MMenu_NoBpeXaeHnnm3onauun.

4.2 NoparoToBKa perynsaropa K UCMosfib30BaHUI0
421 OcBoboauTte perynatop OT ynakoBKu.

4.2.2 Mepen HayanoMm MoHTaxa npubopa HeobXOAUMO BLINOFHWUTL BHELWHUA ocMOTp. [pu 3TOM
06paTuTb 0CO6EHHOE BHUMAHUE Ha YNCTOTY MOBEPXHOCTU, MAPKUPOBKUAW OTCYTCTBUE MEXAHNYECKMNX MOBPEXOEHWA.

4.2.3 BHUMAHMUE!!! Mpu nogknioveHun perynatopa MWK-121 cobniogaTe ykasaHus mep
6e3onacHocTy pasgena 6.2 HacToALWEN MHCTPYKLUWK.

424 KabenbHble cBA3W, coeguHsowme perynatop MWK-121, nopknioyaloTcs 4Yepes  Knemmbl
COeVHUTENbHBIX pasbemMoB B COOTBETCTBMM C ., TpebosBanHmamu penctsylowmx "lpaBun  ycTpowcTea
ANeKTPoyCcTaHOBOK".

4.2.5 MopkntoyeHne BxodoB-BbIXOA0BK perynatopy MVK-121 nponsBoasT B COOTBETCTBMM CO CXEMaMM
BHELLHWX COeANHEHWI, MPUBEAEHHbIX B NpUnoxeHun b.

4.2.6 [py NOOKMOYEHUN NUMHWACBA3N K BXOAHBIM W BbIXOAHBIM KrEMMaMm MNpUHMManTe Mepbl No
YMEHDBLUEHWNIO BIUSHUS HaBEAEHHbIX LUYMOB: UEA0Mb3ylme BXOAHble M (UNN) BbIXOAHbIE LUyMOnoAaBnsoLme
dunbTpbl Ona perynstopa (B T.4. ceTesble), WymonoAaBnsiowme unbTpbl Anst NepudepUnHbIX YCTPOWCTB,
ncnonb3ynTe BHyTpeHHUe LndpoBble PUIbLTPbLI aHaNoroBbIx Bxogos perynsartopa MUK-121.

427 He ponyckaeTcamobbeamHATe B OAHOM kabene (kryTe) uUenu, Mo KOTOPbIM MepeaarTcs
aHanorosble, UHTEpP@ECHble ‘CUrHambl U CUMbHOTOYHbLIE CUrHamNbHbIE UMW CUMbHOTOYHbIE cuMoBble Uenu. Ons
YMEHbLLEHWS HABEAEHHOIO LyMa OTAENMTE NIMHUIA BbICOKOTO HAMPSXKEHUS UMW NIMHUK, NMPOBOLALLNE 3HAUYMTENbHbIE
TOKW, OT APYIVMX NUHWIA, @ Takke uaberanTe napanienbHOro v obLLero NOAKMIHYEHNs C MIMHUAMK NUTaHUS Npy
NOAKIMIOYEHUN K BbIBOAAM.

4.2.8 HeobxoaumocTtk aKkpaHMpoBaHuUsl kabenewn, No KOTopbiM nepedaeTcs MHdopmauus, 3aBUCUT OT
ONnHbl kKabenbHbIX 'CBA3EN| U/OT YpOBHA MOMEX B 30He Npoknagkn kabens. PekomeHayeTcs wucnonb3oBaTb
nsonupytoLmne TpyoKn, kaHarbl, NOTKA UNN SKPAHUPOBaHHbIE NUHUW.

42,9 [Ona obecneyeHnsa crabunbHom paboTbl obopyaoBaHMA konebaHus HanpsXKeHUs M 4acToThbl
nuTaloLLen SMAEKTPOCeTU AOIMKHbI HAXOAUTBLCA B Npefenax TeXHU4eckux TpeboBaHun, yka3aHHbIX B pasgene 1.3, a
OIS KaXXA0ro COCTaBnstoLLIEero KOMMNOHEHTA CUCTEMbI — B COOTBETCTBUM C UX PYKOBOACTBAMM MO akcnnyatauun. Mpu
HeOOX0AMMOCTW, OAS HenpepbIBHbIX TEXHONMOMMYECKUX MPOLEeCCOB, AOMMKHa ObiTb MpegycMoTpeHa 3awmrta oT
OTKIMHOYEHMS (MNKN BbIXOAA U3 CTPOS) CUCTEMbI NMOL4AYM SMEKTPONUTAHNS — YCTAHOBKOW UCTOYHUKOB BecnepeboinHoro
NUTaHUs.

4.3 Pexxum PABOTA

Perynatop nepexogut B pexxum «PABOTA» Kaxablin pas, Korga BKIOYaeTcs NuTaHue.
M3 aTOoro pexuma MOXHO NeperiTu Ha U3MEHEHUE PEXUMOB paboyero YpOBHS WM HA PEXUM
KOHpMrypaLumum n HacTpoexk.
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O6bluHO 3TOT pexumM BblbupaeTcss BO BpeMs paboTbl ANs yNpaBMeHWs KOHTYPOM perynupoBaHusi. B
npouecce paboms! MOXHO OCYLLECTBNSATL MOHUTOPUHT, T.€. BU3yaribHO OTCNEXMBATL U3MEPSEMYI0 BEMUUMHY,

3ajlaHHY0 TOYKY U 3HaA4YeHue ynpasndArlolero BO34ENCTBUS. Kpome TOro, MOXHO OTClnexmnBaTb Ha CBETOAUOOHbLIX
MHOUKaTopax pexnmol pa6OTbI perynartopa, curHanbl TEXHONOIMMYECKON CUrHanusauum npu npesbilUEHUN BEPXHEro
N HWXHEero npeaefioB OTKIOHEHUA.

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

4.3.1 NameHeHue pexuma paboTbl perynsartopa
B perynatope MUK-121 nmeetcsa Tpm pexxuma paboTbl ynpaBneHns o6bekToM perynmupoBaHus:

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

® py4yHON pexum paboTsl - PY.

Pexum paGoTbl perynsitopa - aBTOMaTM4ecKuid (KackafHblid, mNokajilbHbI) WM pyvHOW SBRSieTCs
3anomuHaeMbiM cocmosiHuem. ocne BKMOYEHUSI NUTaHUA PErynsaTop HaXO@WUTCs B TOM peXume, B KOTOPOM OH
HaxoZMICsl HA MOMEHT OTKITOYEHNS.

KackagHbin pexwum pabopbl perynsatopa BbibupaeTcs npy COOTBETCTBYHOLLEN KOHbMrypaumm ero CTpykTypbl
B napameTpe [CTRL.00]=5,6,7,10,11,12. CMm. napameTpbl KOHUrypaumm.

Bbibop pexuma ynpasnenus: pydHon PY, nokanbHbIANIY, kackagHbii KY ocyliecTBnsieTca Haxatnem
knaeuwwu [P/A] Ha nepedHel naHenu perynsaTopa c/oecnenyowyM Haxatuem knasuwm [¢]. Mepexog 13 pyyHoro
pexuma ynpaeneHust PY B kackagHbli KY OnokvpoBaH, 1 BO3MOXEH TONbKO Mocre Bbibopa NoKanbHOro pexvma
ynpasneHus J1Y.

BO3MOXHbl€ HanpaBneHus

JlokanbHbIn pexum ynpasneHus
V3MEHEHWsi PEXUMOB paboTbl

(Mravkatop 1Y)

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

PucyHok 4.1 — Bbibop pexxuma yrpasrieHusi pe2yrnsimopom.

BbiGopy, pexuma ynpaeneHWsi COMPOBOXOAETCH CBEYEHWEM COOTBETCTBYIOLIErO  CBETOAWMOAHOro
UHOMKaTopa Ha nepeaHel naHenu perynsropa:

- B KACKaZlHOM pexume cBeTuTcs nHaukatop KY
- B NOKanbHOM pexume CBeTUTCs uHaukartop J1Y
- B Py4HOM pexume cBeTUTCa nHaukatop PY
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4.3.1.1 ABTOMaTU4YeCKUN KaCKaaHbIA UIIN JIOKaNnbHbIA PEeXUM pPaboThbl.
MNMepexoa Ha py4yHOW peXxum paboThbl

ABTOMaTHyeCKUi e B aBTOMaTMyeCcKkoM KackagHOM WK JIOKaNbHOM pexume pa6OTbl perynatop ynpasndeT

KaCKaEHbIVI wnu 00beKTOM perynmpoBaHuna cornacHo Bbl6paHHOFO 3akKOHa perynmpoBaHna 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 mHagukatopoB J1Y unu KY, B COOTBETCTBUM C BbiIOpaHHbIM Ha [aHHbIN
MOMEHT PEXMMOM.

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

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

= [¢] e Ecnu onepatop Haxan knasuwy [¢'] B npouecce muraHus niaukatopa PY (npu6nuautensHo
3-4 cekyHabl) — npounsonaeT ukcayusi 8bibpaHHO20 pexxuma N Perynarop neperaeT B pexum

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

Ha PYy4YHOI peXxnm paboThbl.

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

4.3.1.2 Py4yHou pexum paboTbl.
Mepexoa Ha aBTOMaTUUYECKUI NIOKaNbHbINA PeXXUm paboThbl

Py4Hol pexum e B pyyHoM pexume paboTbl onepartop C nepefHer MaHenu C nomollbio knasuw [A]
pa6oTbl “6onbwe” n [V] “meHblue”, ynpaBnsieT BbIXOLOM perynsitopa, TeMm cambiM opMupyeT
3HayeHue ynpaBnsoLLEero BO3AeiCTBUs, MoAaBaEMOE Ha NCMONHUTENbHBIA MEXaHWN3M.
O KY e ViHoukatop PY Ha nepegHen nanenu ceetutca. Mnamnkatopsl KY v Y He ceeTaTCA.
O ny
® ry
& [P/A] e [Ins nepexona, B aBTOMATUYECKUN JIOKaslbHbIU PEXUM PEXUM YrpasreHnss Heobxoaumo

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

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

COOTBECTBEHO perynaTop He USMEHUT pPeXnNM yrnpaBneHna.

4.3.1.3 ABTOMaTM4eCKUI NOKaNnbHbIA PEeXXUM paboThbl.
MNepexoad Ha aBTOMaTM4eCKUN KacKagHbIN PeXXum paboTbl.

ABTOMaTHM4eCKMN e B aBTOMaATU4ECKOM FOKarlbHOM pexunme pa6OTbI perynatop ynpasndaeTt 00ObekTOM

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

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

® ny

O py

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

HaxaTb knasuwy [P/A] Ha nepegHen naHenun perynsTtopa.
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KY e HavkaTop KY Ha nepeqHei naHenm HayvMHaeT MuraTb, €Crv ornepaTtop Hakan knasuwy [&]
gﬂy B npouecce MuraHuss umHpoukatopa KY (npubnusmtenbHo 3-4 cekyHObl) — Npou3ongeT
Py ¢ukcauusi ebibpaHHO20 pexuma W Pperynatop nepeviaeTr B PEXMM aBTOMaTUYECKOro
KackaOHO20 ynpaeneHus.
= [&]
@ Ky e VHaukaTtop NY noracHeT u 3acBetutcs uHaukatop KY — yto Oygetr B panbHenwem
O ny yKa3blBaTb Ha aBTOMaTUYECKNIN KacKadHbIl pexnum paboThbl.
O py
YpoeeHb e Ecnu onepatop He nodmeepxdaem CBOVX OeNCTBUI HaxaTem kiaeuwn [¢'], To gaHHbIe
3awumsl OEeNCTBUSA onepatopa BOCMNPUHMMAKOTCA Kak HeBepHoe [eWCTBUE MM cryyanHoe,

COOTBECTBEHO perynaTtop He USMEHUT pPeXnm ynpaBneHus.

4.3.2 U3ameHeHUe 3Ha4YeHUA 3aaHHON TOUKHN

Mpu BkntoyeHun perynatopa MNK-121 yctanaenusaetca pexum PABOTA. Ha gucnnen NMAPAMETP
BbIBOANTCS 3HAYEHME U3MepPsieMOon Benn4YMHbI, a Ha aucnnei SABOAHHA — 3HauyeHne 3agaHHON TOUKM.

B perynatope MWUK-121 nmeetca ABa Buaa 3agaHHOM TOYKM, UCROSIb3YEMOW. TOMbKO B aBTOMAaTU4ECKOM
pexume ynpasneHus. icnonb3oBaHvne BHELIHEW 3a4aHHON TOYKM OOMYyCKaeTCA TOMbKO B CTPYKTypax perynsTtopos
[CTRL.00]=7;12. OaHHble BMAbl 3adaHHbIX TOYEK NPOrpaMMMpyroTCs [Monb3oBaTeéneM M BbiOMpaloTCs Ha ypoBHe
KoHpurypuposarusa CTRL.

BHyTpeHHsIA 3agaHHasi ToYka M3MEHSIETCS C MepeaHeil naHenu Iperynstopa. 3HayeHue BHYTPEeHHel
3a[laHHON TOYKU ABNSIETCS 3aroMuHaemMbiM 3HadeHueM. MNocneBKNioYeHNs NMTaHNs perynsitop HaumHaeTt paboTy ¢
TEM 3Ha4yeHMeM U C TeM BMOOM 3a4aHHON TOYKM, KOTOPOE ObINIo HAa MOMEHT QTKIIOYEHNS.

BHelwHAs 3agaHHas Touka 3agaeTcsi ¢ BHeLWHero/ananorosoro Bxoaa Al2. MNpu BeibpaHHOM Buae 3agaHHON
Toykm kak BHELUHAA Bo3amoxeH Tonbko ee koHTponb Ha gucnnee 3ABOAHHA, naveHeHuTb ee 3HauyeHue ¢
nepegHen naHenu perynatopa HEBO3MOXHO.

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

sxopa Al1 PV1 SAOAHUE vy RERYIAIOP

BHYTPEHHAA
3asaHHan ToYKa

Al2 Bnok Hopmanu3aduu A
— 1 macwrabuposaHus L /

Bxoaa Al2
BHELUHAA
3allakHasn Tou4Ka

PucyHok 4.2 — Budbi 3a0aHHOU MOYKU peaynsimopa

Mpouegypa M3MEHEHUA 3Ha4YeHUA BHYTPEeHHeN 3afaHHON TOYKH
1. PeXxum nHaukaumm gns munuYyHbiX PeryniTopoB U perynsaTopoB COOMHOWEeHUsI
® 1/s e [pu yctaHoBneHHoM napametpe CTRL.00=0,1,2,3,8 Ana TMNU4YHbLIX PEryNsSTOPOB, a Takke
O 2m npw yctaHoBneHHoM napameTpe CTRL.00=4,9 onsa ans perynsatopoB COOTHOLLEHWS!.
e Perynsatop OOMKEH HAXOAMTbCSA B peXuMe WHAVKAUUM napaMeTpoB perynsitopa
(Begomoro-SLAVE perynsitopa) — nHamkatop 1/S ceetutcs, a unankatop 2/M He cBETUTCS.

2. PeXXuM nHavMKauum ansi KackaoHbIX perynsiTopos

o [1pn yctaHoBneHHom napameTpe CTRL.00=5,10 ons kackagHbIX perynsitopos.

® 1s e [1Ns1 M3MEeHeHMs 3aJaHHOW 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 o [Ina wn3MeHeHus 3afjaHHOM ToukM eedyuje2o-MASTER perynstopa npubop OommKeH
@ 2m HaxoOWTbCA B pexume MHAMKaUMM napameTpoB perynatopa (Begywero-MASTER
@ KY perynatopa) — uHgukatop 1/S He cBeTuTCs, a uHamkaTop 2/M cBeTuTCcH. Pexum paboTbl

KackadHO20 pezaynsimopa Npou3BosbHbIn. MoxeT cBeTuTbes nHamkatop PY unu Y nnu KY.

3. Npoueaypa M3MeHeHUs1 BHYTPeHHel 3afaHHOM TOUKMU.

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

< [3BAO] o [1na n3MeHeHNsi 3Ha4YeHUs1 BHYTPEHHEN (NoKanbHON) 3aaHHON TOYKM HEOOXOOUMO HaxaTb
knasuwy [3BAO].

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

TOYKMU.

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

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

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

(npnbnuantensHo 3-4 ceKyHAbl) - Perynatop, nepenaeT Ha pexum yrnpasrneHus C HOBbIM
3HaYeHNEM BHYTPEHHEN 3a4aHHOWN TOYUKM.

YpoeeHb e Ecnu onepatop He nodmeepxdaem CBOUX AeNCTBUN HaxaTuem knasuwm [¢] B npouecce
3awumel Muranust nHamkatopa NY (npmbnuautensHo 3-4 cekyHabl), TO AaHHble elcTBUS onepaTtopa
BOCMPUHUMAIOTCS Kak HEBEPHOE [eNCcTBUE WiK, CryYaiHoe U3MEHEHNE 3HAYEHMS.

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

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

® MepeknioyeHne perynsatopa ¢ py4Horo pexviMa paboTtbl Ha aBTOMaTUYECKUIA;

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

® repeknioyeHne ¢ nokanbHoro/pexvma paboTsl B KackafgHbIN pexum paboTbl 1 HaobopoT.

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

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

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

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

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

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

PucyHok 4.3 — @yHKyuoHanbHas cxema banaHcuposok peaynsimopa MUK-121

MpumeyaHue. Ha cxeme yCrnoBHO MoKasaHO MOSOXKEHUEe NepeknoYartenei Ans asTOMaTUYecKoro pexvma
paboTbl perynatopa u AUHaMUYecKon 6anaHCMpoBKM.
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Tabnuya 4.1 - ®yHKYuU pexumos banaHcuposok peaynsmopa MUK-121
£ 3HaueHve
5 2 [napameTpos
= .
2 S [nHamnka naMeHeHVs 3a4aHHON TOYKN
()
©
o = [CTRL.02]
©
Mpwn nepeknioyeHnn 3afaHne HauHaeT N3MeHATCS OT 3HadveHus Bxoaa Al1 go
MepeknioyeHne 1 1
YCTaHOBINEHHOIO 3Ha4YeHusi 3agaHus co ckopocTbio banaHcuposky [CTRL.02]
pexvMa paGoTbi
PYYHOWN-ABTOMAT | 2 0 Mpu nepeknioveHnn SP= Al1
N3aveHenne 1 1 Mpwn n3ameHeHnn 3agaHne HauMHaeT M3BMEHSTLCA OT ero NpeablAyLLero:3HavyeHns 4o
BHYTPEHHel 3agaHHon YCTaHOBNEHHOIO 3Ha4YeHns co ckopocTbto banaHcuposku [CTRLE.02]

TOuKY (C nepepren Mpn n3mMeHeHnn 3agaHne MrHOBEHHO MEHSIeTCS OT ero Npeasi, €ro. 3Ha4YeHnsa o
faHeny nim no 2 0 P 3 CTAaHOBIEHHOrO e :
VHTEpdeNncy) Y

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

BHYTPeHHeln paboyen [0 YCTaHOBMEHHOrO 3Ha4YeHMsi Co CKOpPOCTbIo 6anaHemposku [CTRL.02]
TOUKY Ha BHELWHIoo U |, 0 Mpwn nepeknoyYeHn 3agaHe MrHOBEHHO MeHSIeTCs OT ero mpeablayLLero 3HaveHus
HaobopoT [0 YCTAHOBMEHHOTO,HOBOTO.

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

4.3.3 N3ameHeHue 3Ha4YeHNA ynpaBnsowero Bo3aencraus

O ky o [1na n3aMeHeHns 3HaYeHns ynpaBnstoLllero BO3ECTBUS PerynaTop OMKEH HaX0AMTbCS B
O ny PYYHOM pexume ynpasrneHus. Ecrnv perynatop HaxOAMTCS B aBTOMATUYECKOM pexume, ero
® py HeobXoAMMO NepeBecTy B PYYHOW pexuMm ynpaeneHns — cm. pasgen 4.6.1. MHgunkatop PY Ha

nepegHen naHenu ceeTuTcA. BoiGpaH pyYHON pexmm ynpasneHus.

= [A] e B pyyHOM pexume paboTbl onepaTtop,C nepedHen MaHenu C NoMoLlbio knasuw [A]

= [V] “Oonbwe” n [V] “MeHblue”, 'ynpaBnseT BbIXOAOM perynaropa, Tem cambiM chopmupyeT
3HayYeHWe ynpaBnsoLLEero BO3RENCTBUSA, MOLAaBAaEMOE Ha NUCMONHUTENbHBIA MEXaHN3M Yepes
kntoun BONbLIE-MEHBLUE wnwn, aHanoroBbii BbIXo4, B 3aBUCMMOCTU OT BblOpaHHOro Tuna
perynsatopa (cm. napametp CTRL.00 koHdurypauun).

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

- 3Ha4YeHue curHana Ha.BbixofaHble krtoun BOJbLUE-MEHBLLE,
- BHELUHWI CMrHan NoroXeHus MexaHnama (Mcnonb3oBaHue Bxoaa Al2).

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

3ABOAHHA
40.0 o
e [locne OKOHYaHMSA M3MEHEHUS 3HaYeHUs YNpaBnSLWero BO3AENCTBUSA, MO OTMyCKaHWUU
knaeuw [A] “Gonbwe” nnu [V] “MeHblue” Mo NCTEYEHUN HECKOMbKU CEeKyHA, UMW HaxaTtue
knaBuwbl [¢] avcnnein SABOAHHSA nepecTtaeT muraTb, a 3Ha4yeHue Bbixoaa uKcupyeTcs B
3HEProHEe3aBNCUMON MaMATU.

4.3.4 PexxumblMHAVKaLMK perynaTtopa

o OCHOBHOM peXUM UHAUKaALUWN:

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

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

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

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

4.3.5 Koppekuusa namepsiemoro napameTpa U BHyTPeHHen 3a4aHHON TOUKU

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

BHyTpeHHAs, 3afaHHas Touka W3MEHSIETCA C MepedHer naHenu perynaropa. 3HavyeHwe BHYTPEHHEN
3alaHHON TOYKM SIBNSIETCS 3aMOMUHaeMbIM 3Ha4eHueM. locne BKIIOYEHUS NMUTaHUst perynsatop HadvHaeT paboTy ¢
TeM 3Ha4YeHNeM 1 C TeM BUAOM 3a4aHHOM TOYKM, KOTOPOe OblfI0 HA MOMEHT OTKITOYEHMS.

BHeluHss 3agaHHas Touka 3agaeTcsi ¢ BHELWWHero aHanorosoro Bxoaa Al2. Mpu BeiGpaHHOM Buae 3agaHHOM
Toukn kak BHELUHAA Bo3MoxeH Tonbko ee koHTponb Ha pgucnnee 3ABAOAHHA, nameHuTb ee 3HayeHune c
nepeaHen naHenu perynatopa HeBO3MOXHO. B pexvme KY BO3MOXHO U3MEHUTb BHYTPEHHIOW 3adaHHY0 TOYKY, YTO
Ba)KHO Npu paboTe C KoppeKunern BHYTPEHHEN 3a4aHHON TOYKM.

Koppekuus BHyTpeHHeW 3aaHHOM TOYKU perynsitopa ocyLlecTBnsieTcs no hopmyne:

SP =SPBHYTp + K, * X2 +B

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

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

['ne XTk — 3HaYeHWe TOYKM KOPPEKLUN.

SP — TekyLlas, CKOPpeKTMPOBaHHas 3agaHHasi Touka

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

MHauvkaums BbIGpaHHbIX PEXMMOB KOPPEKLNU BHYTPEHHEN 3a4aHHOWN TOYKM:

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

4.4 Pexum KOHOUTYPUPOBAHUE

C nomouwbio pexuma "KoHdurypuposaHue" BBOAAT MapaMerpbl BXOAHbLIX CUrHanoB, napameTpbl
CUrHanm3auum OTKNOHEHWIA, NapameTpbl TUna ynpaBreHusl, napameTpblceTeBoro obMeHa, napamMmeTpbl BbIXOA0B U
CUCTEMHbIE MapameTpbl.

MapameTpbl pasgeneHbl NO rpynnam, Kaxpgas u3 KOTOpbIX |HasbiBaeTcs 'ypoBeHb". Kaxpgoe 3apaHHoe
3HayeHne (INEMEHT HaCTpPOWMKU) B 3TUX YPOBHAX Ha3biBaeTca "mapameTtpoM"./ lapameTpbl, MCNoOMb3yemble B
perynatope MUK-121, crpynnupoBaHbl B ABaguaTb OOUH YPOBEHb U NpeAcTaBfeHbl Ha auarpamMme (pPUCYHOK 4.5).
MHoukaums 3HadyeHus napameTpoB KOHUrypaumMm n nx HOMEPOB yKa3aHbl Ha pucyHke 4.4. HasHayeHue ypoBHew
KOHpurypauum ykasaHo B Tabnuue 4.2.

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

DAPAMETR Ha3BaHue ypoBHA

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

r F r
n
3ABAAHHSA CumBonbI L U yKasblBaroT
0 TOM, 4TO NpPMGOpP HaxoAuUTCs

| B pexuMe BbiGopa ypoBHS

[ ,_, !_ J KoHdUrypaumm

BUXIA

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

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

PEXXWM PABOTbI

- t
-<o
-

4 N

> [0]

ABTOMaTUYECKU |—p

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

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

perynatopa

napameTp
PID.02

PucyHok 4.5 - Quaepamma pexxma KOHgu2ypauuu u HaCmpoex.

4.4.1 HazHa4yeHuMe ypoBHen KOHcUrypauum

Tabnuua 4.2 - VIHdukayusi Homepa ypoBHsI KOHguaypayuu

HasHaueHne YPOBHA HasBaHue UHpukauun
HacTtponka napametpos N[ perynaropa PID ,D | Cl
e o™ | awiane | A n (A nC
HacTpoika napameTpoB aHanorosoro,sbixoga AO AOT H 0 I:
KoHcpurypauwmsi BxogHoro yetponctaa,Dl DIN d
KoHdumrypaums BbixogHbix yctporictes DO1+D0O4 DD%-I'I-'T’S DD%-.II% d D t "_d D l,: Lf
HacTtpolika napaMeTpoB perynaropa CTRL E ,: rL
sssont S idosos e | ey | Lo ILnY |
s oo romsononnz | g | Lnudlnd2
Kannbposka aHanoroBbix Bxogos Al1, Al2 CLI1, CLI2 [ L | ;[ ,l_ E
Koppekuus aHanorosbix Bxogos Al1, Al2 COR1, COR2 E or ,, ,'_ Oor E’
Kanubposka aHanoroeoro Bbixoga AO CALO E H L D
O6Lwme napameTpsbl SYS 5 H 5
CoxpaHeHune napameTpoB SAVE 5 H LJ E
3arpy3ka napameTpoB LOAD L 0O H d
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4.4.2 N3ameHeHne n hMKCcupoBaHMe 3HaYeHUN

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

Mocne BbIGOpa HYXXHOTO YPOBHSI HYXKHO HaXkaTb KpaTKOBpeMeHHO knasuiwy noatsepxaeHus [¢']. Mocne
aToro Ha gucnnee NMAPAMETP nossuTcs Homep napameTpa.

Bbibpas Heobxoaumbln napameTtp knasuvwamu [A], [V], ANA uW3MeHeHUs 3HayeHus napameTpa
HEOoBXOAMMO CHOBA KPaTKOBPEMEHHO HaxaTb knasuwy [¢].

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

C nomouwbio knasuw [A], [V], npy HeobxooumocCTu, NMPOU3BECTU M3MEHEHWE BHaYeHUst BbIGpaHHOrO
napameTpa, KpaTKOBPeMeHHO HaxaTb Knasuiy [¢/] — npubop cHoBa nepenaeT B pexum BbiGopa napameTpa.

C nomoubto knaeuw nporpammupoBannst [A], [ V] ycTaHOBUTL criegyrowmii Heobxoanmbl NS, M3MeHeHus
MYHKT MEHI0, U T.4. NOKa BCe HeobxoanMble NapaMeTpbl HA AaHHOM YPOBHE KOHUrypalumHe OyayT n3MeHeHbI.

[ns Toro 4ToBbl BEPHYTLCA K BLIBOPY YPOBHS KOHUIypaLm, HeoBxoaMMO HaxaTk knasiuwy)[O].

[anee BblOpaTb cnegyolen YpoBEHb KOHMUrypauum, KOTOPbIN HYXXHO W3MEHWTb W MOBTOPUTH
BbILLEN3NOXeHHble onepaunn. W Tak oo Tex nop, noka He 6yayT usMeHeHbl Bce HysKHble MapameTpbl.

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

Ecnn wn3meHeHHble napamMeTpbl HE HYXXHO COXpPaHATb B 3HEProHe3aBUEMMOV namsaTn (napameTpbl
COXPaHSATCA B ONepaTUBHOM NaMsiTH), BbIXOA U3 pexuma KoHGUrypaLumn ocyLecTBnseTca AnMTenbHbiM, 6onee 3-x
CeKyH[, HaxaTneMm KnasuLuu [O] UM NO UCTEYEHNN BPEMEHN 2-X MUHYT.

[nsi nepexoga HenocpeaCTBEHHO U3 pexrMa koHdurypaumm B pexum PABOTA Heobxooumo yaoepxuBaTb
KnasuLy [0] B TeueHne 3 cekyHa. B pexvume PABOTA nponcxoant nsamepeHue u obpabotka BXOOHbIX CUTHaNoB B
COOTBETCTBMM C 3afj@aHHbIMU HAaCTPOKaMu, a Takke (POPMUPOBaHNE BbIXOOHBIX BO34ENCTBUN.

4.4.3 PaspeweHue KoHdurypmpoBaHus perynatopa’» no cetm ModBus. 3anucb
napamMeTpoB B 3HepProHe3aBUCUMYIO NaMATb. 3arpys3ka napaMeTpoB M3 3HeproHe3aBUCUMOW
namMsaTu.

KoHdurypupoBaHue perynatopa Npou3BoAUTCS Kak C MepegHer naHenu perynaropa, Tak U no npoToKony
ModBus (RTU). Yepes uHTepdenc KOHDUrypMpoBaHne MApPOu3BOANTCS C MOMOLLLIO MPOrPaMMHOIO MPUIOXEHNS
MWK-koHdurypaTop (pacnpocTtpaHsaeTca 6ecnnaTtHo) unuv yepe3 SCADA cuctemy.

Ona Toro 4toGbl u3bexaTb He CaHKLUMOHMPOBAHHOIO M3MEHEeHUsI MnapamMeTpoB KOHUrypauum yepes
WHTEPdENC CYyLLECTBYET ypo8eHb 3aujumbl JA0CTyNa K PeructpaMm KoHdwurypaumu. 3anpetuTe Unu paspeLunTb
[OCTYN K 3TUM perncrTpam MOXHO C BEPXHEro YPOBHS, a TaKke B MEHIO KOHUrypauumn perynaropa.

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

HocTtyn k pernctpam 197-210 paspeluaercs Ha BEpXHEM YPOBHE 3anncblo B perucTp 28 sHayeHus "2".

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

Heo6xooumMo NOMHWUTL, YTO MAOCHE 3arpy3ky KOoHurypauum no cetu, Heobxoaumo caenaTb 3anuch
napameTpoB B 3HEPro3aBUCUMON, NaMATW. 3aANCb B 3HEProHE3aBUCUMYIO MaMSATb NPOM3BOAUTCA UMK C NepeaHen
naHenu, unn ¢ BEpXHEro ypoBHS.

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

1) Tlocne un3ameHeHnsa Bcex Heobxogumbix napameTpoB B MWK-KoHdwurypatope HaxaTb Knasuwy
"3anucaTb kOHdUrypaumio" 1 B NOSBMBLUEMCH OKHE YCTaHOBUTbL ranoyky "CoxpaHuTb Nonb3. HAaCTPOMKKn";

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

3anucb NapameTpoB B 3HEPrOHE3aBUCUMMYH NaMsATb C NepegHerd MaHenu npov3BOAUTCA cCreaylLum
obpasom:

1) npon3BecT MoaudmrKkaLuo Bcex He06XoaNMbIX MapamMeTpoB;

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

3) HaxkaTb knasuwy [¢];

4) na ancnnee MAPAMETP nosiestcs cumsonbl "0HUE", ykasbieas o Tom, uTo mpoucxoaut onepauus
3arnMcu B 3HEProHe3aBNCHMYHO NaMsATh;

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

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

2) HaxaTb knasuuy [¢];

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

3arpy3ku 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 3aBOACKUX HAaCTpoOeK perynatopa

[ns 3arpy3ku napameTpoB HacTPOMKW NPEAnpuUATUSA U3rOTOBUTENS (YCTaHOBKA 3aBOACKUX 3HAYEHU MO

ymMonyaHuio) Heobxoammo:

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

2) HaxxaTb knasuwy [¢];

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

3arpy3ku 3aBOACKMX HACTPOEK;

4) nocne ykasaHHbIX onepauuii GyayT 3arpykeHbl BCe 3aBOACKME HACTpPoMKM. Mocne 3arpysku napameTp
LOAD.02 aBTomaTtunyecku yctaHaenmasaetca B 0000.
Heobxo0umo noMHUMB, YTO NOCre 3arpy3ki HacTpPoek HeobxoAMMO MPOU3BECTU 3anvcb NapaMeTpoB B
SHEproHe3aBUCUMYIO MamsiTb, B MPOTMBHOM Cllyvae 3arpyXeHHas WuHdopMauus..He OyneT coxpaHeHa npwu

OTKIIOYEHUWN NUTaHUS perynaTopa.

4.5 MNopsagok HaCTPOMKMN aHaANoOroBbIX BXOAOB U @aHaNoroBoro Bbixoaa

Mpu HacTPoIKe M NEpPecTpoiike C OOQHOrO TWMa BXOAHOMO CUrHana Ha Opyroi Tun, Heo6XxoaMMOo BbIMOMHUTL

cnepyoluee:

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

TNy BXOOHOro curHana,

- YCTa@HOBUTb MOJMIOXEHWE MNEepPeMblYeK Ha MoAyfe YHUBEPCAnbHbIX BXOOOB B TOSIOXEHUE COrMnacHo
BbIOpaHHOMY TNy BXOAHOro curHana (tabnuua 4.3, pucyHok 4.6).

Tabnuya 4.3 — [NonoxeHusi nepemblHeK 05151 pasHbIX MUM0B8:8X00HbIX CU2HAT08

Kopn Bxopa MapameTp MeHIo MonoxeHue nepembIveK Ha
Tun BxoAHOro curHana npu 3aKase Moayre yHUBepcanbHbIX BXOAO0B
KOHdurypaumm
perynsitopa (pucyHok 4.8)

AHanoroBbiit Bxog Al1

O1 0 MA o 5 MA  RBx=400 Om 01 AIN1.00=0001 JP1[1-2], [7-8], J1 [3-4], J3 [5-6]
Ot 0 MA o 20 mA, Rex=100 Om 02 AIN1.00=0001 JP1[1-2], [5-6], J1 [3-4], J3 [5-6]
OT1 4 mA o 20 MA, RBx=100 Om 03 AIN1.00=0001 JP1[1-2], [5-6], J1 [3-4], J3 [5-6]
Ot 0B pgo 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 o 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 nntoe.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 muHyc 50°C go nntoc 200°C 10 AIN1.00=0005 JP1[1-2], [5-7], J1 [1-2], J3 [3-4]
TCMN 500, Pt50, ot muHyc 50°C o nnto¢ 650°C 11 AIN1.00=0006 JP1[1-2], [5-7], J1[1-2], J3 [3-4]
TCIM 100M1,Pt100, ot MuHye 50°C fo 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 go nntoc 650°C 13 AIN1.00=0008 JP1[1-2], [5-7], J1 [1-2], J3 [3-4]
TXK (J), ot 0°C go nritoc 1100°C 14 AIN1.00=0011 JP1[1-2], [5-7], J1 [3-4], J3 [1-2]
TXK (L), ot 0°C go natoc 800°C 15 AIN1.00=0012 JP1[1-2], [5-7], J1 [3-4], J3[1-2]
TXKH (E), o 0°C go natoc 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]
TM10 (S), ot 0°C go nntoc 1600°C 18 AIN1.00=0015 JP1[1-2], [5-7], J1 [3-4], J3 [1-2]
TMNP (B), ot0°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 nnoc 2500°C 20 AIN1.00=0017 JP1[1-2], [5-7], J1[3-4], J3[1-2]

AHanoroBbi Bxog Al2

O1 0 mA go 5 MA  RBx=400 Om 01 AIN1.00=0001 JP2[1-2], [7-8], J2 [3-4], J4 [5-6]
Ot 0 MA o 20 mA, RBx=100 Om 02 AIN1.00=0001 JP2[1-2], [5-6], J2 [3-4], J4 [5-6]
Ot 4 MA o 20 MA, Rex=100 Om 03 AIN1.00=0001 JP2[1-2], [5-6], J2 [3-4], J4 [5-6]
Ot 0B go 10B, RBx=25 kOm 04 AIN1.00=0001 JP2 [2-4], [5-7], J2 [3-4], J4 [5-6]
Ot OMB go 75 MB 05 AIN1.00=0001 JP2[1-2], [5-7], J2 [3-4], J4 [1-2]
Ot OmB o 200 mB 06 AIN1.00=0001 JP2[1-2], [5-7], J2 [3-4], J4 [3-4]
OT0Bpo2B 07 AIN1.00=0001 JP2[1-2], [5-7], J2 [3-4], J4 [5-6]
TCM 50M, ot muHyc 50°C go nntoc 200°C 08 AIN1.00=0003 JP2[1-2], [5-7], J2 [1-2], J4 [3-4]
TCM 100M, ot muHyc 50°C go nntoc 200°C 09 AIN1.00=0004 JP2[1-2], [5-7], J2 [1-2], J4 [3-4]
TCM rp.23, ot MuHyc 50°C go nntoc 200°C 10 AIN1.00=0005 JP2[1-2], [5-7], J2 [1-2], J4 [3-4]
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TCN 500, Pt50, ot muHyc 50°C go nntoc 650°C 11 AIN1.00=0006 JP2[1-2], [5-7], J2 [1-2], J4 [3-4]
TCM 100M,Pt100, ot mmHyc 50°C po nntoc 650°C 12 AIN1.00=0007 JP2[1-2], [5-7], J2 [1-2], J4 [3-4]
TCM rp.21, oT MuHyc 50°C go nntoc 650°C 13 AIN1.00=0008 JP2 [1-2], [5-7], J2 [1-2], J4 [3-4]
TXK (J), ot 0°C go nntoc 1100°C 14 AIN1.00=0011 JP2[1-2], [56-7], J2 [3-4], J4 [1-2]
TXK (L), ot 0°C go nntoc 800°C 15 AIN1.00=0012 JP2 [1-2], [5-7], J2 [3-4], J4 [1-2]
TXKH (E), ot 0°C go nnioc 850°C 16 AIN1.00=0013 JP2 [1-2], [5-7], J2 [3-4], J4 [1-2]
TXA (K), ot 0°C fo nnroc 1300°C 17 AINT.00=0014 JP2[1-2], [5-7], J2 [3-4], J4 [1-2]
TNMN10 (S), ot 0°C [o nnoc 1600°C 18 AIN1.00=0015 JP2[1-2], [5-7], J2 [3-4], J4 [1-2]
TNP (B), ot 0°C [o nntoc 1800°C 19 AINT.00=0016 JP2[1-2], [5-7], J2 [3-4], J4 [1-2]
TBP-1 (A-1), ot 0°C Ao nnoc 2500°C 20 AINT.00=0017 JP2 [1-2],[5-7], J2 [3-4], J4 [1-2]

MpumeyaHums.

1. NonoxeHne nepemblyek AN HACTPOWMKN aHaNoOroBbiX BXOAOB [AOMMKHO COOTBETCTBOBATb MOJIOXKEHWIO MEPEeMblYeK Ha
Moayne YHMBEpCanbHUX BXOAOB, @ TakKKe COOTBETCTBOBATb HOMEpPY MapamMeTpa MeHK KOH(Urypauuy aHanoroBoro BXoAa
OTBEYAIOLLErO 3a TUM BXOAHOIO cuUrHana.

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

3. XapakTepuCTUKN TUNOB BXOOHbIX CUrHAMNoOB nNpuBeaeHbl B pasgene 1.

4. MNopsanok kanMbpoBKM BXOAHbLIX aHANOroBbIX CUrHaNoB NpUBeAeEH B pasaene 5.

i jh

afc

2
Qnnnannm

-0

¥ i

—AHHHRREAREHRRART—

PucyHok 4.6 — [TonoxeHue rnepembidek Ha nname npubopa

Mpwv HacTpolike 1 NepecTporKe ¢.04HOro TUNa BLIXOAHOMO CUrHana Ha Apyro Tun, Heo6XoAMMO NPUBECTM
B COOTBETCTBME MOSOXEHWE NEepeMblYk1 Ha Moayne aHarnoroBoro Bbixoda (YyCTaHOBNEHHOM BHYTPY perynstopa).

Twunbl BIXO4HbLIX CUTHAMOB, M NMOMOXEHNSI NEPEMbIYKA NPUBEAEHDI B Tabnuue 4.4.

Tabnuya 4.4 — [NonoxeHusi nepemblyek Or1s pasHbIX MUMoe 8bIXOOHbIX CU2HaNoe

[lnanasoH BbIXO4HOro curHana NonoxeHne NepemMblyek Ha nnaTte
Ot 0 MA go 5A, RH <500 Om [2-4], [7-8]
Ot 0 MA 1020 MA, RH < 500 Om [2-4], [5-6]
Ot 4 MA go 20 MA, RH < 500 Om [2-4], [5-6]
Ot0Bao10B, RH22kOm [1-2], [3-4]
MpumeyaHue.

MNopsagok KaJ'IVIGPOBKVI BbIXOAHOrO aHaroroBoro curHana npueefeH B pasgene 5.
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4.6 Py4yHas ycTaHOBKa napamMeTpoOB peryrimpoBaHus no nepexoaHom yHKuumn

Ecnn 3agaHa nepexogHas (yHKUMA OObekTa perynvMpoBaHuWs WUNn OHa MoxeT OblTb onpegeneHa, TO
napameTpbl PerynvMpoBaHns MOryT ObiTb YCTAHOBMIEHbl COMMACHO YCTaHOBOYHBIM AMPEKTMBAM, YyKasaHHbIM B
cnpaBoYHuKax. MepexogHas yHKUMA B MOMOXeHun perynatopa «Py4yHon pexum» moxeT ObiTb 3anmcaHa yepes
ckaykoobpasHoe W3MEeHeHWe YnpaBnsiowero BO3OEWCTBUA W XapakTep perynupyeMon BenuyuHbl  MOXeT
peructpmpoBaTtbcs camonucuem. [pu aTom nonyvaetcs nepexogHas yHKUMs, NpubnmantensHO COOTBETCTBYOLL AN
yKa3aHHOWM Ha pucyHke 4.7.

Xopolwme cpefHWe BeNUYMHbI M3  YCTAHOBOYHBIX MapaMeTpoB perynstopa JaloT  creayolive
aMnupuryeckne opMyrbi:

M - perynaTop:
KoadhdpuumeHT yecunenmsa Kp ~ L / [D * Ko]

MW - perynaTop:
KoadpduumeHT ycunenuna Kp ~0,8 * (L /[ D *Ko] )
Bpemsi niterpmpoBanusa Ty~ 3 * D

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

Bpewms nnterpuposanna Ty ~ D
Bpems anddeperumposanna Tp~ 0,4 * D

Y
Y
€ L 5| Ko:X/y
xT :
;

v

D

PucyHok 4.7 - lNepexodHas hyHKuUsS 0bbekma peaynuposaHusi ¢ CaMo8blpagHUBaHUEM

Y — ynpaBnsioLlee BO3aencTeme

y — ynpasnsoLlee Bo3aencTene

X — perynupyemasi BeamimHa

t — Bpems

D — Bpems 3agepxku

L - Bpemsi{ BbipaBHUBaHUSA

Ko — nepenaToyHbIvi KO3 hUUMEHT 06beKTa perynupoBaHus.
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5 KanubpoBka n npoBepka perynsatopa

Kannbposka perynatopa ocyLlecTBnseTcs:
e Ha 3aBope-usrotosutene npu BbiNycke perynaropa
e [lonb3oBartenem:

- NPM CMeHe Tuna gartyuka

- NPV NOAroTOBKE K nosepke (kanubposke).

5.1 KanubpoBka aHanoroBbIX BXO40B
5.1.1 Nopanok kKanMbpoBKK YHU(ULMPOBAHHbLIX BXOA0B

B pexume KoHUrypaumm yctaHoBUTE NapaMeTpbl COOTBETCTBYIOLLME:
- Tuny wKankel aHanoroeBoro Bxoaa
- Tuny aHanoroBoro Bxoaa
- MonoxeHne geummanbHOro pasgenurens
- HuxHuin npepgen pasmaxa Lwikanbl
- BepxHun npegen pasmaxa Lwkanbl
lMocne nopgrotoBkM perynatopa K onepauun kanubpoBku (koHdpurypauum /napametpoB  AIN1.00-
AIN1.03(AIN2.00-AIN2.03), ycTaHOBMNEHNs COOTBETCTBYIOLUMX MepeMblieksHa nnate, ApoLieccopa) Mpou3BOANTCS
KanubpoBka B nocreaoBaTenbHOCTW, NpeAcTaBneHHon B Tabnuvue 5.1:

Tabnuua 5.1 — NocnedosamernbHOCMb KarnubposKU aHa0208020 8xo0a

1 2 3 4 5 6 7
YpoBeHb KoHTponb Kanu6posku KoHTponb Kannbposku KoHTponb KoHTponb
KanubpoBku BXOAHOTO CUrHana HayanbHoro BXOJHOrO cUrHana KOHEYHOro pesynbTaToB pesynbTaToB
aHamnoroeoro 3HaYeHUs LUKanbl 3HaYEeHMs LUKanbI kanubpoBKu KanubpoBku
Bxogda Al1 13MepeHus, uaMepeHus, HayamnbHoro KOHEYHOro
mex.ed . mex.ed 3HaYeHus LKanb! 3HaYeHus LuKarbl
n3mepenns , Koo n3mepeHus , koo
Adn Adn
MNAPAMETP | NAPAMETP — | NAPAMETP |
| 0l I [ | 1 I | | r ]
L lq | . [ L L | H L H L H
Y A g
8 g €]
©) @> @O -pyv* @> @> WO - pys @ @>
® -asy @ -ast*
3ABIIAHHS 3ABIAHHS 3ABOAHHSA 3ABOAHHSA 3ABIAHHA 3ABLOAHHA 3ABMIAHHSA
nnn = 1CaN N nn |
ooaH (0580) L3956 6500 1964 96685
| o | | o | | o | | o | | o |

g L — :

BosBpar.Ha BbIGop YpOBHSI KOH(MrypaLmm |

@ ©

(CnFL)

* - knaBvwamM A ¥ Npou3BOaUTCS pydHast kKanubBpoBka, a knaeuwen ¥ - aBTomaTuyeckas kanubposka

5.1.2 NMopsapok KanubpoBKU BXOAOB ANs NOAKMIOYEHUS AaTYUKOB C BbIXOAHLIM CUrHanom
NOCTOSAAHHOrO TOKa

1. B MeHto KoHuUrypaummn yctaHoBUTb BbibpaHHbii Trn aatymka (AIN1.00), HKHUA 1M BepxHWUIA npepen
pasmaxa wkanbl (AIN1.01 n AIN1.02) n nonoxeHue peummansHoro pasgenutens (AIN1.03). Mogknountb K
aHanorosomy Bxogy Al peryngropa MWK-121 o06pasuoBbii WCTOYHMK MOCTOSHHOMO TOKa COMIAaCHO CXeMbl
NOAKMNIoYeHns npeactaBneHHon Ha puc. b.2. BeibpaTb ypoBeHb kKanmbpoBkn nepBoro aHanorosoro exoda CLI.

2. Pexum KoHmMpO#si 8X00HO20 cuzHara sl KanubpoeKU HavyarbHO20 3HaYEeHUS WKailbl U3MepeHUs.

BeiBop ocyuiecienaeTca Haxatvuem knasuwm [¢] ¢ vHoukaumwen IL Ha amcrninee NMAPAMETP. 3agatb
3HayeHue BxoAaHoro curHana 0 MA (Mnu 4 mA), B 3aBMCUMOCTU OT TUMa CUrHarna, u MPOKOHTPONMPOBaTh Ha aucnree
3ABOAHHSA curHamyALIM, koTopeiit 6yneT cooTseTcTBOBaThL HWXHeMy npeaeny (Al ). Ecnm sHadeHne BxomHoro
curHana Haxogutca B AmanasoHe oT -005.0% po +025.0%, 1o Haxatvem knasuwimn [A] nepentn B pexum
KanmbpoBku HWxHero npugena wkansl CL. Ecnv 3HavyeHre aHanoroBoro BxoAa BbIXOAWT 3a yKa3aHHbI AManasoH,
TO KanubpoBka He MOXeT ObITb NMpoBedeHa M npu NonbiTke ee npoBedeHus Ha gucnnee 3ABOAHHA nossutca
coobueHve Err.C. B atom cniyyae crniegyeTt NnpoBepuUTb NOAKITHOYEHWSA BXOOAHOIO CUrHana, yCTaHOBKU NepeMblvek Ha
nnarte perynsropa, a Takke Tmn BblbpaHHoro gatumnka B nyHkTe AIN1.00 1 ewe pa3 NnpOKOHTPONMPOBAaTb BXOAHOMW
curHan.

3. Pexxum kanubpoeku HavyasibHO20 3Ha4YeHUs WKaslbl USMEePEHUs.
Bbi6op ocylecTBnsieTcs Haxatvem knaeuwu [A] ¢ nHamkaumen CL Ha gucnnee NMAPAMETP. Bo3MOXHbl

[Ba BapvaHTa KanubpoBku:
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- pyyHas KkanubpoBKa ocyllecTBnseTcs Haxatmem knasuw [A] wnu [V] KOHTpONuUpys 3HayeHust
namepsieMon nepemeHHon Ha gucnnee NAPAMETP

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

(pervcTtp 197) 3admkcupyeTcs 3HaYeHne HkHero npegena curiana ALTT.

4. Pexxum KOHMpPOsisi cuzgHana 015 KanubposKu KOHEYHO20 3HaYeHUs WKarllbl U3MEePeHUs].

BbiGop ocywecTensietcs knasuwen [¢] ¢ uHaukaumen IH Ha gucnnee NMAPAMETP. 3apaTh 3HaueHue
BxogHoro curHana 5 mA (unm 20 MA) B 3aBMCUMOCTM OT TuMa CuUrHana WM MNPOKOHTPOAMPOBATbL Ha Aucnnee
SBABOAHHA curhan ALIM, koTopbiii ByaeT cooTseTcTeOBaTh BepxHemy npepeny (Al,). Ecrmieto sHaueHne

Haxogutcs B amanasoHe oT 090.0% po +110.0%, To Haxatvem knaBuwn [A] nepewrTn B peXvM Kannbposku
KOHeYHoro 3HayeHus wkansl CH. Ecnu 3HaveHve aHanoroBoro Bxoda BbIXOAWT 3a yKasaHHbIW, OManasoH, TO
kannbpoBka He MOXeT OUTb NMpoBedeHa W Npu MNOMNbITKE ee npoBedeHus Ha gucnnee SABOAHHA nosiButcs
coobueHuve Err.C. B atom cnyyae crieqyeT npoBepuTb NOAKMOYEHUS BXOLHOMO CUrHasa, Ha nnaTte perynstopa, a
Takke TMn BblbpaHHoro aatymka B nyHkTe AIN1.00 v elle pas NpoKOHTponNupoBaTb BXOAHOW curHan B nyHkTe IH.

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

napameTpe AIH (pernctp 199) hmkcupyeTcs 3HaueHne BepxHero npegesia curHana ALM.

6. Pexxum KOHmMposisi napamMempos KaiubposKu.

Beibop ocyulectBnseTcs knasuwen [A] ¢ nHAMKaumen cooTBETCTBEHHOL — KOHTpONb HWXHEro npepena
curHana ALM, H — koHTponb BepxHero npegena curHana ALM. TNpu 8aToOM KOHTponvpyewmblie napameTpbl
KanmbpoBKU AOMKHbI HAXOAUTLCA B AMana3oHe, yka3aHHOM B Tabavue 5.2 ans gaHHoro tvna gaTyuka.

7. Haxatvem knasuwm [O] BepHyTbcs B MeHIO KOHUFYpauuu perynsitopa U MpoM3BEecTH 3anucb
napameTpoB kannbposku (cm. pasgen 4.7.5), B NpOTVBHOM Criydae BBefeHHas uHdopmMaums He Byget coxpaHeHa
NpuW OTKMIOYEHUN NUTaHWSA perynaTopa.

8. AHanorn4Ho npousseanTe kannbpoBKy aHanoroBoro Bxofa Al2 .

Heo6xodumMo noOMHUMBb, 4TO MOCME TMPOBEAEHWSI KanubpoBkM Heob6XoAMMO MPOM3BECTM 3anuchb
napameTpoB B 3HEPrOHE3aBUCKMYIO NaMsiTb, B NPOTUBHOM, Crlyyae BBeAeHHasi MHopMaumst He GyaeT coxpaHeHa
NpY OTKMHOYEHUMN NUTAHUS perynaropa.

3AMEYAHUS 10 OMNEPALUUAM KAJIMBPOBKN

B npouecce py4dHon kannbpoBku He TpebyeTcs TouyHoro paBeHcTBa curHanoB 0% u 100% avanasoHa.
Hanpumep, MOXHO NpoBOAWTb KaauOpoBKy. AN curHanoB 2% u 98% pAwmanasoHa. BaxHo nuwb TO, 4TOOBI MO
UMPOBOMY MHAMKATOPY YCTAHOBUTH 3HAaYEHUE, MaKkcuMarnbHO OGNM3Koe K yCTaHOBMEHHOMY 3HAYEHWIO BXOLHOro
curHana.

Onsi noBbIWEHNS TOYHOCTU W3MEPEHUS BXOAHbIX aHANOroBbIX CUrHaNoB JonyckaeTcs Kanubposky
Npov3BOANTbL ANS BCel Lenu npeobpasoBaHMs curHana ¢ y4eToM BTOPUYHBIX Npeobpa3oBaTenei CMrHasnos.

Hanpumep, gona BxogHow/ Lenu: damyuk — npeobpasosamenb — peaynsmop MUK-121 ucTodHuK
06pa3suoBOro curHana noAKoYaeTcs BMECTO AaTyuKa, a onepaumst KanMbpoBKU BXOLHOMO curHana npoussoguTcs
Ha perynaTope MUK-121.

5.1.3 Tlopapok  KanubpoBKM BXOAOB AnsA NOAKMIOYEHUS AaTYUKOB TepMOMeETpPOB
conpoTuBNeHus

lMopsidok kanubposku 8x0008 011 NOOKMYEeHUs1 damyuko8 mepmomempos corpomuesneHusi TCM 50M:

1-BnapameTtpax,koHdurypauun, AIN1 yctaHOBUTL:
[‘[pagnpoBOYHasi xapakTepucTka aHanorooro sxoga Al1 AIN1.00 = 0003

2. TlMopknoynTe MarasuH conpoTueneHun MCP-63 (Mnn  aHanormyHbli nNpubop C  aHanorMyHbIMu
Xapaktepuctnkamn) k Bxogy Al1 BMecTo nogknoyaemMoro pfartyvka TepMonpeobpasoBaTens COMpOTUBMEHWS
COrnacHO cxemMe BHELUHUX coeuHeHun (cM. npunoxeHne b.1).

3. Ha marasuHe conpoTuBMEHWIN YCTAHOBWUTL 3HA4YeHWe COMPOTMBIEHUS ANs BblOpaHHOro Tuna AaTtyuka
39,22 Om, cooTBeTCTBYIOLLEE HAaYalNbHOMY 3HauyeHuto. HaxaTb knasuwy [¢]. Cv. Tabnuuy 5.1.

4. B pexume koHurypaummn yctaHoBmTe napameTp CL " Kanubposka HayanbHOro 3HaueHus Likarnbl u3aMepeHus
". Haxumas knasuwmn [A] vnu [V] ycTaHoBWTE Ha Auchnee 3HavyeHue, COOTBETCTBYIOLLEE 3HAYEHUIO HUDKHErO
npenena wkanbl 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'IeHMﬁ YCTaHOBUTE KOHEe4YHOe 3HadeHune CconpoTuBneHUA npu KaJ'IM6pOBKe ansa

BblGpaHHOro Tuna gatuuka 92,77 Om.

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

8. Pexxum KoHmMpossi napamempos KaraubposKu.
Bbibop ocyuiectBnsetca knaesuwen [A] ¢ MHOMKAUWEA COOTBETCTBEHHO L — KOHTPONb HWKHErO npepena
curHana ALUM, H — koHTponb BepxHero npepena curHana ALM. lNpu 3TOM KOHTpOMMpyembie napameTpbl

KanMbpOoBKUN AOMKHbI HAXOAUTLCS B AMana3oHe, yka3aHHOM B Tabnuvue 5.2 anst gaHHoro tvna gaTynka.

5.1.4 KanubpoBka aHanoroBoro Bxoga ansi TepMo3fieKTpu4ecKkux npeodpasoBarenemn

Ons Tepmonap npu kanMbpoBKe YCTaHOBWTbL TUN Tepmonapbl. K knemMmam kanvbpupyemoro aHanoroBoro
BXOAa NOAKMIOYMTbL KanmbpaTtop HanpshkeHus, Hanpumep auddepeHLmanbHbii BofbTMETP,B1-12.un1 aHanornyHblii
NpuGop C aHanorMyHbIMM XapakTepucTukamu. [anee kanubpoeaTb aHamnoroBoW BXOA4 aHasorMyHo TepmoMeTpam

conpoTtueieHund, YycCTaHaBnMBasd HavallbHble W KOHEYHble 3Ha4YeHud HanNpPsXXeHWN,

HayarbHOMY U KOHEYHOMY 3HAYEHMIO LKarbl BbIGpaHHOM TepMonapbl (cM. Tabnuuy 5.3).

KOTOpble COOTBETCTBYHOT

5.1.5 Tabnuua AmMana3soHOB MMHUMAaNbHbLIX U MaKCUManbHbIX 3Ha4YeHMA aHanNoroBoro
curHana B koge AL

Tabnuua 5.2 — [Juana3oHbl MUHUMAIbHBIX U MaKkcuMarbHbIX 3Ha4YeHUll aHano20802o0 cueHana e kooe AL

3Ha4yeHus BxogHoro curiana ALIM (oTo6paxaloTcsi Ha ypoBHe KanvMbpoBKu
Koa Tun patunka ananoroBoro Bxoaa CLI1(CLI2) wnapameTtpax AIN1.09(AIN2.09) n
BXxoaa AIN1.10(AIN2.10))
MuHuManbHOe MakcumanbHoe

ot 0 MA go 5 MA 1.400 — 2.400 14.50 — 21.00
= | oT 0 MA oo 20 A 1.400 — 2.400 14.50 — 21.00
€ | ot 4 MA go 20 MA 4.000.-.5.000 14.50 — 21.00
0001 s | oT0Bao10B 1.400 —2.400 14.50 — 21.00
S [or0Bpgo28B 1.400 = 2.400 14.50 — 21.00
= [or OMB g0 75 vB 1.400 = 2,400 18.30 — 21.00
ot OmMB go 200 mB 1.400 —2.400 13.00 — 14.50
ot 0 MA go 5 MA 1.400 — 2.400 14.50 — 21.00
& | oT 0 MA go 20 MA 1:400 — 2.400 14.50 — 21.00
% o1 4 MA go 20 MA 4.000.— 5.000 14.50 — 21.00
0002 5 [ oT0Bpao10B 1.400 - 2.400 14.50 — 21.00
g |or0Bpo2B 1.400 — 2.400 14.50 — 21.00
E ot OMB go 75 mB 1.400 — 2.400 18.30 — 21.00
ot OmMB 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 Ip.23 1.700 — 2.700 4.800 — 5.900
TCIM 5001 1.600 — 2.600 9.200 — 10.50
0006 Pt50, a = 0,00390 1.600 — 2.600 9.200 — 10.50
Pt50, a =,0,00392 1.600 — 2.600 9.200 — 10.50
TCI 1000 4.000 — 5.000 19.30 - 20.70
0007 Pt1004a = 0,00390 4.000 - 5.000 19.30 — 20.70
Pt100, a = 0,00392 4.200 — 5.200 19.30 - 20.70
0008 TCML[p.21 1.400 — 2.400 8.400 — 9.700
~ om0 mMA 10 5 MA 1.400 — 2.400 14.50 — 21.00
g | ot 0 mA 0o 20 MA 1.400 — 2.400 14.50 — 21.00
§ ot 4 MA go 20 vA 4.000 - 5.000 14.50 — 21.00
0009 ¢ | oT0BAo10B 1.400 — 2.400 14.50 — 21.00
§ oT0Boo2B 1.400 — 2.400 14.50 — 21.00
Z |horOmB po 75 mB 1.400 — 2.400 18.30 — 21.00
= [“or OMB o 200 mB 1.400 — 2.400 13.00 — 14.50
0011 THKK (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 Trn10 (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 TepmokomneHcaumm 0-0.100 0.500 — 1.000
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5.1.6 Tunbl AaTYMKOB U peKOMeHAyeMble Npeaernbl KaNmMépPoBKU

Tabnuya 5.3 - Tunbl damyukos u pekomeHOyembie npedesibl Kanubposku

Koa Bxopa Twn naTuKa MpenenbHble 3HaYeHUs1
A ’ MpaanpoBoYHas MpeAenkHbIe MHAUUMpPYEMbIE BXOAHOro curHana npm
g:g":‘:‘)?z XapaKTepucTuKa 3Ha4YeHus NpW KanuépoBke kanubpoeke perynstopa
A n HCX perynsiTopa
Napamerp curHana
Hauan. KoHeuyHoe
3HaueHue 3HaveHue
O1 0 MA oo 5 MA 0 mMA 5 MA
Ot 0 MA oo 20 MA 0 A 20 vA
Ot 4 mA o 20 MA OT1 0,0 % 8o 100,0 % 4 mMA 20 A
0001 OT0Bpo10B TvHeiinas WY B YCTAHOBIIEHHbIX TEXHNYECKMX 0B 10B
Oor0Bpo2B eanHuuax* 0B 2B
Ot OMB go 75mB 0 mB 75 vB
Ot OMB o 200mB 0 wmB 200 vB
Ot 0MA oo 5 MA KsagpaTudHas 0 MA 5MA
OT1 0 MA oo 20 MA 0 mA 20 MA
O1 4 MA o 20 MA (Bxoa kanm6pyetcs Ot 0,0 % go 100,0% 4 mA 20 MA
0002 OoTr0Bpoo10B KK TAHEIHBIN, 3aTEM WUNW B YCTAHOBIEHHbIX: TEXHNYECKMX 0B 10B
OT0Bpoo2B ’ eavHuLax® 0B 2B
OTOMB go 75mB | Y¢TaHaBnvsaetcs 0 mB 75 vB
Ot OMB o 200mB | KBaAPAT|Has Wkana) 0 vB 200 MB
0003 TCM 50M, W400=1,428 Ot muHyc 50,0 °C go nntoc 200,0 °C | 39,225 Om 92,775 Om
0004 TCM 100M, W440=1,428 Ot muHyc 50,0 °C go natoc200,0 °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
TCIN 501, W100=1,391 OT1 MnHye50,0 °C go natoc 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°Cygo nntoc 650,0 °C | 39,975 Om 166,910 Om
TChN 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 MuRyc 50,0 °C go nntoc 650,0 °C | 80,050 Om | 332,640 Om
Pt Pt100, a = 0,00392 Ot muHye 50,0 °C go nntoc 650,0 °C | 79,950 Om 333,820 Om
0008 TChN p.21, Wy0o=1,391 O1.muHyc 50,0 °C go nntoc 650,0 °C | 36,800 Om 153,300 Om
OT1 0 MA o 5 MA JInHeapwusoBaHHas 0 MA 5mMA
OT1 0 MA oo 20 MA | (Bxog kanubpyetcs 0 MA 20 MA
Ot 4 MA 0o 20 MA | Kak NMHENHbIN, 3aTem Ot 0,0 % 4o 100,0 % 4 mA 20 vA
0009 OT0Bpoo10B yCcTaHaBnvBaeTcs VAW B YCTAHOBIIEHHBIX TEXHNYECKMX 0B 10B
Oor0Bpo2B nnHeapu3oBaHHas eanHuuax 0B 2B
Ot OmMB oo 75mMB wkana, cMé pasgen 0 mB 75 mB
OT1 OMB go 200mMB | 5.3) 0 mB 200 mB
JInHeapunsoBaHHas
Bxop kanvbpyertcs kak
NIMHENHbIN, 3aTeM
0010 Tepmonapa ycTaHaBnvBaeTcs AnanasoH TepMonapsbl
NMHeapu3oBaHHas
LKana, CMapaszen
5.3)
0011 (TJe)p""O”apa TR Tk () OT 0°C go nntoc 1100°C OMB | 63,792 mB
0012 (TLe)pMO”apa XK 13 (L) OT 0°C f0 nnioc 800°C OMB | 66442 wB
0013 (TS)pMO”apa TXKH | 1k (E) OT 0°C fo nnioc 850°C OmMB | 64,922 MB
0014 Z}?)pMonapa ™ TXA (K) Ot 0°C pgo nnoc 1300°C OmB | 52,410 mB
0015 %ﬁ’.l"q%”?g)"" TAN10 (S) OT 0°C fo nroc 1600°C OmB | 16,777 mB
0016 (Tg)pMO”apa | e (B) OT 0°C a0 nnitoc 1800°C OmB | 13,591 mB
0017 (T:_ﬂ")’m”apa TBP | 1BP (A1) OT 0°C o nnioc 2500°C OMB | 33,647 wB

5.1.7 KoppeKuusa nokaszaHui gaT4ymka TepMOKOMMNeHcauum

Jatunk TepmokomneHcaummn (BXOA4 TeMMNepaTypHOM KOMMEHCaAUUM XONOA4HOMo crnas Tepmonap) YCTaHOBIEH
Ha TbIIbHOM CTOPOHE peryndaropa.

C nomowbo napameTrpa SYS.06 npou3BoaMTCA KOPPEKUMS 3HavyeHus Temnepatypbl AaTtyvka
TepMokoMmneHcauun. B gaHHom meHio uudpposon amcnnen 3ABOAHHSA nokasbiBaeT 3HauyeHve Temnepartypbl,
nonyyYeHHoe OT JaTynka TEPMOKOMMNEHcaUNW, TO eCTb TemMnepaTtypy cpeabl, B KOTOPOW HAaXO4MTCS BO3Me KNEMM Ha
TbINIbHOW CTOpPOHE perynatopa. [Npyu HeobxoaAMMOCTHN, OTKOPPEKTUPOBATL 3HAYEHWUsI AaTyMKa TEPMOKOMMNEHcCAUUK B
napametpe SYS.06 C NOMOLLLIO KNaBuL nporpaMmMmnpoBaHns A V.
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Hanpumep, ecnn peanbHas TemnepaTtypa Cpeabl, B KOTOpor Haxoantcs gaTtyuk 28,5°C, a B nyHkTe SYS.06
nokasbiBaeT 28,8°C, T0 Heob6xoamMmMo knasuwwen [ V] ymeHblNTb 3HavyeHne Ha aucnnee 3ABOAHHA ¢ 28,8 go 28,5.
Haxatb knasuwy noarteepxaeHus [¢] n coxpaHUTb M3MEHEHWA B COOTBETCTBYIOLWMM MyHKTE MeHI (CM. pasaen
4.7.5).

5.2 Kanu6poBkKa aHanoroBoro Bbixoaa

Mepen Havanom kanubpOBKM aHaNoroBoro Bbixoga HEOOXOAMMO MPUBECTM B COOTBETCTBME MONIOXEHUE
nepeMblYkM Ha MOoAyrne aHanoroBoro BbixoAda (YCTaHOBMEHHOM BHYTPWU perynsaTtopa). Tunbl BbIXOAHbLIX CUrHANoB n
nonoXeHne nepemblykn npusedeHsl B Tabnuue 4.3.

YpoBeHb kannbpoBKKM aHanoroBoro BbiIxoga MMeeT Tpu napametpa. [Mapametp CALO.00. ucnonb3yetcs
Ons uHankauum aHanoroBoro Beixoaa B %. Ecnu perynatop MUK-121H HaxoguTca B py4yHOM PeXUME; TO B 3TOM
NyHKTE MOXHa TaKke NPoON3BOAUTbL N3MEHEHUSI COCTOSIHMA aHanorosoro Beixoaa AO.

MyHktel CALO.01 u CALO.02 wucnomnb3yloTcs Ans KanubpoBKM HayarbHOrO »M KOHEYHOro 3HayeHus
aHanoroBoro Bbixoga. Mopagok kanubpoBKu CneayroLLuii:

1. MogkntounTe k aHanorosomy Beixogy AO perynstopa MNK-121H ob6pasuoBbii U3MepuTenbHbIA Npubop -
MunnnaMmnepMeTp NOCTOSAHHOIO TOKa.

2. B pexume KoHdwurypaumm yctaHoBute napameTp CALO.01'KanubpeBKka HayanbHOro 3HayeHus
aHanorosoro Bbixoga AO".

3. Haxumaa knasuwmn [A] wnmn [V] ycTaHOBUTE BENUYMHY (BbIXOAHOIMO CUrHana no munnauamnepmeTpy
paBHyto 0 MA (1nu 4 mA), cooTtBeTcTBYOWYO 0% AManasoHa, B 3aBUCMMOCTU OT Tufla curHana.

4. HaxaTb knasuwy [&].
5. YctaHoBuTb napameTtp CALO.02 "KannbpoBka KOHEYHOro 3HayeHns aHanorosoro Beixoga AO"

6. Haxumaa knasuwun [A] vnn [V] ycTaHOBUTE BENUYMHY BbIXOAHOIO CUrHamna no munnuamnepmeTpy
paBHyto 5 MA (nnn 20 mA), cooteeTcTBytowyto 100% AnanasoHa;B 3aBUCUMOCTM OT TUMa curHana.

7. Haxatb knasuwy [¢].

8. ABTOoMaTnyeckmn yctaHoButcst napameTp CALOL02 "Tect aHanorosoro Beixoga AO".

9. Haxxvute knasuwy [¢'].

Heob6xodumo mnOMHUmMb, 41O MoCMe NPOBEAEHVS KanmbpoBkM HeobxoOAMMO MPOM3BECTU 3anuUCb

napamMeTpoB B 3HEProHe3aBNCUMY NaMsaTh.(cM. pasaen 4.7.5), B NpOTUBHOM crlyyae BBeAeHHasi MHopMaLmus He
ByaeT coxpaHeHa Npu OTKIOUYEHUN NUTaHUS PERyNsTopa.
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6 TexHn4yeckoe obcnyxuBaHue

6.1 O6wme ykasaHuA
TexHUYecKoe 06CnyKUBaHMe 3aKIYaeTcsl B NpoBeAeHUN paboT No KOHTPOMO0 TEXHUYECKOrO COCTOSIHUS U
nocregylowemMy YCTpaHeHU0 HedOoCTaTKOB, BbISIBMIEHHbIX B MPOLECCe  KOHTPOMs;  NpochunakTu4eckomy
obcnyXmBaHuio, BbINOSTHSIEMOMY C YCTAHOBMEHHOW NEPUOANYHOCTBIO, ANUTENBHOCTHIO U B ONPeaeneHHOM NOPSIAKe;
YCTPaHEHWI0 OTKa30B, BbIMOMHEHME KOTOPbIX BO3MOXHO CUMamy MepcoHana, BbIMOMHSIOWEro TexHUYeckoe
o6GcnyxuBaHuve.

6.2 Mepbl 6e3onacHocTu
I'IpeHere)KeHMe MepamMum nNpeaoCcTopoXXHOCTU U NpaBuUilaMu aKcnnyaTauum MoOXeT CTaTb ﬂpVI"IVIHOVI
TPaBMUPOBaHUA NepcoHana unu noBpexapneHnsa 060py.q0BaHVIF|!
ﬂnil obecneyeHusi 6e3onacHOro McCMNosib3oBaHus 060pyAOBaHMH HEeYKOCHUTEeJNIbHO BbINONHANTE
yKa3aHusi AaHHOW rnasbl!

6.2.1 Bugom onacHoctn npu pabote ¢ MUK-121 ecTb nopaxatoiee’ AENCTBUE INEKTPUYECKOro TOKa.
MICTOYHMKOM OMacHOCTM eCTb TOKOBEAYLLUME YacTu, KOTOPbIe HAXOAATCS NoA HafnpsXXeHneMm.

6.2.2 K oakcnnyataumu perynsTopa [JonyckalTcs nvua, uMerollme paspelleHne ans paboTel B
anekTpoycTaHoBKax HanpsxeHnem go 1000 B n n3yumBLuMe pykoBOACTBO MO 3KCAflyaTauum B NofIHOM obbeme.

6.2.3 Okcnnyataums perynsatopa paspellaeTcs Npu Hanuynv_MHETPYKUMK, A0 TexHuke 6GesonacHocTwy,
YTBEPXOEHHOW  MpeanpusTueM-noTpebutenem B YCTaHOBMEHHOM AMOpsSAKE W y4uTbIBAlOWEN cneumduky
NPUMEHEHNSA perynaTopa Ha KOHKpeTHoOM obbekte. [pu MOHTaxe, Hanagke W aKkcnnyataumm Heobxoammo
pykosogcteoBaTbcs JHAOIN 0.00-1.21 pasgen 2, 4.

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

6.2.5 lMpn pasbopke perynsatopa Ans yCTpaHEHWs HEUMCMNpPaBHOCTEN NpuOOp AOMKEH ObiTb OTKMHOYEH OT
CeTUN SNEeKTPONUTaHUs.

7 XpaHeHune u TpaHCnopTUpoBaHue

7.1 YcnoBua XxpaHeHus1 perynsatopa

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

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

7.1.3 Bo3gyx B nomeLleHUn He/OOMKeH, coaepXaTtb Mbinv M MPUMECUM arpeccuBHbIX NapoB M ras3os,
BbI3bIBaIOLLMX KOPPO3WIO (B YACTHOCTM: ra3oB, COAEPXKALUNX CEPHUCTbLIE COEAMHEHUS UM aMMUaK).

7.1.4 B npouecce XpaHeHUs WAW_3KCMfyaTauuum He KnaauTe Tskenble npeameTsl Ha npubop u He
noaBepraiTe €ro HWKakoMy MexaHW4eCKOMY»BO3OEWCTBUIO, TaK KakK YCTPOWCTBO MOXeT aedopmupoBatbCcs U
noBpeauTbCS.

7.2 YcnoBuA TpaHCNOPTUPOBAHUA perynsatopa

7.2.1 TpaHcnopTupoBaHue perynstopa B ynakoBke NpeAnpusTUS-U3roTOBUTENS OCYLLECTBRSETCS BCEMU
BMAAMU TPaAHCMOPTa B KPbITbIX TPAHCAOPTHBIX cpeacTBax. TpaHCNOPTUPOBaHNE caMmorneTamu AOIMKHO BbIMOMHATHCA
TONBKO B OTaNNMBaeMbIX repMeTU3VPOBaHHbIX OTCEKaXx.

7.2.2 Perynatop OOMKEH TpaHCNOpTMPOBATLCA B KIMMATMYECKUX YCIOBUSAX, KOTOPble COOTBETCTBYIOT
ycnosusm xpaHeHus 5¢cornacHo MOCT 15150, Ho npu gaenexHun He HUXxe 35,6 klMa n TemnepaType He HKE MUHYC
40 °C unu B ycnoBusix 3 npu MOpCKUx nepeBo3kax.

7.2.3 Bo Bpems norpyso-pasrpy3ouHbiX paboT n TpaHCNOPTMPOBaHWM 3anakoBaHHbIA NpMbop He AoSkeH
nogBepratbCs pPE3kMM ydapam/ /M BnusHWIO aTMocdepHbix ocagkoB. Cnocob pasmelleHVs Ha TpaHCNOPTHOM
CpeacTBe JOSMKEH CKRoYaTh fepemelleHre perynaropa.

7.2.4 MNepep pacnakoBbIBAHMEM NOCME 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 TpebGoOBaHMI YCNOBUIA TPaHCMOPTUPOBAHUS, XPaHEHUS!, MOHTaxa,
Hanagky u aKcnnyatauun, ykasaHHbIX B HACTOSILLEM PYKOBOACTBE, NOTPeEOUTENb NULLIAETCs NpaBa Ha rapaHTuto.

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

8.3 Mo OoroBopeHHOCTM ¢ NoTpebutenemMm npeanpuaTUe-u3roToBUTENb OCYLLIECTBISAET NocrerapaHTUiiHoe
TexHn4Yeckoe o6CnyXKuMBaHUE, TEXHUYECKYH) MNOAAEPXKKY W TEXHUYECKME KOHCynbTauuu no BCEM BuOaM CBOEWN
NpoAyKLMN.
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NMPUNOXEHUA
NMpunoxeHune A - NabapuTHbIe U NpUCOeAUHUTESIbHbIE
pasmepbl

Pa3mepbi uHOukamopoe (ducnsiees): TMTAPAMETP 3ABLAHHS, BUXIO

‘: . —

?-
| ?:‘

PucyHok A.1 — BHewHul 8ud MUKpPOIpoUueccopHOz0 peaynssmopa

Bud Bud Buod
c3adu c6oky cnepedu

MIK-121

ws O A
L ©
ow
3 .

on

o 90 - : e

O

200 max (MoHmMaxxHasi 2ny6buHa)
| |

PekomeHdyemasi monwuHa wjumaom.1 0o 5 mm.

PucyHok A.2 - [abapumHbie pasmepsbl
Pa3memka omeepcmul Ha wjume

! 150 min

150 min|

92 +0,8

PucyHok A.3 - Paamemka omeepcmuli Ha wjume
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NMpunoxeHune b - NogkntoyeHne perynatopa. Cxembl
BHELWHNX coeauHeHUMN.

MpunoxeHune b.1 Cxema BHewWHNX coegnHeHun perynatopa MUK-121

MWK-121. Bua c3agm

X1

X3| |X5

=

PucyHok b.1 — PacrionoxeHue 8HewHuUx coeduHUMmMerbHbIX pa3bemMog peaynsamopa MUK-121:
- X1 - Pasbem noOKnoyeHusi numanusi,
- X2 - Pasbem rodknrodeHus: uHmepgpetica RS-485,
- X3 - Pazbem nookmrodeHus1 OuckpemHbix 8bixodoe DO1- DO4,
- X5 - Pasbem noOKmroYeHUs1 aHaro2o8bix 8xo008, aHai0208020 8bixo0a, OUCKPemHbIX 8X0008.

* ‘*
Mutaxue Axanorossle Bxoasl Al1, Al2
~220v =24y | X1 Muranne X5 Tox  Tepmo- TCM
""""""" Frasrees =24V ) Hanp. napa  TCIN
L — i +24V + -
. A " Bbixons! r
B~ DO1...4 : | ID:) %
¢ RTD1
PE —> PEN— : - = -
oot - +—
2| =— ¥ +
ID. > RTD2
-
D02 AOT— K B
Rﬁ Hanorosbin
: BbIXOA
L :
i@ =21V MuTanus gaTivkos
D03 N 25mA (ananor., auckp.)
G1=18.30V
. —’—{ - _—
. DIt N\PMY nuranus parumkos
(ananor., avckp.)
DO4 q DI2 DI2 =21V
, [uckpeTHbie 25mA
VnTepeiic g Bxoabl DI1...2
(%¢
PucyHok 5.2 — Cxema eHewHux coeduHeHul peaynsamopa MUK-121
lMpumeyaHus.

1. Hewucnonb3yemble KneMmbl COEAMHUTENbHBIX Pa3beMOB PErynsaTopa He NoakntoYaTh,
2. HasHayeHue nepemblyek Anst HACTPOMKM aHANOroBo Bbixoda cM. Tabnuubl b.1



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

8-800-511-09-43

mlizantan@yandex.ru LIZANTAN.COM
48

MpunoxeHue b.2 no,qkm_oqeuue aHanoroBbIX AAaTYUKOB C NAaCCUBHbLIMU BbIXOo4aMu
X5 X5

AHarnoroBbI gaTt4ymK c
NaccMBHbIM BbIXOZOM

PucyHok b.3 - lNodknoveHue k peaynssimopy MUK-121 aHanozoebix 0amyukos CCUBHBIMU 8bIX00amu
lMpumeyaHue. MNonoxeHne NepemMbIveK ANA HACTPOWKN aHamnor BXO, npuBefeHbl B Tabnuue 5.2.

MpunoxeHue B.3 MNoakntoyeHne ANCKPETHbLIX Harpy3okK K perynsatopy MUK-121

OntocumucTop TpaHan- Pene X paHan-
cTop cTop

ok =™ s
[qi“:

“_R—

OnTocumMucTop

PucyHok b.4 - [odknoyeHue OUCKpemHbIX Hagpy3oK K peaynsmopy MUK-121

Mpu noakniYeHUn WHAOYKTUBHBLIX Harpy3ok (perne, nyckaTenu, KOHTaKTOpbl, COnMeHouabl U T.M.) K
OMCKPETHBIM TPAH3UCTOPHBLIM BbIXOAaM KOHTpOMnepa Bo u3bexaHue BbIXOA4a U3 CTPOS BbIXOLHOMO TpaH3UcTopa u3-
3a OOnblIOro TOKa CaMOWHAYKUMW napannenbHO Harpyske (o6MoOTke pene) HeobxoaMmo ycTaHaBnMBaTb
onokupytowmn guog VD — cMm. cxemy nogkntoyeHnsi. BHelWHMiA anod yctaHaBnmBaTh Ha KaXXgoM KaHarne, K KoTOpoMy
MOAKIOMEHA NHAYKTMBHASA Harpyska.

Tun yctaHaenuBaemoro avoga KO209, KO258, 1N4004...1N4007 vnu aHanormyHbIi, pacCuMTaHHbIA Ha
obpaTHoe HanpsixeHne 100B, npsimoii Tok 0,5A.
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PekomeHAaaumMu no NnoAKNOYEHUO I/IHAyKTI/IBHOI7I Harpy3ku gnd ontocumMmmucTopa.

OnTocummucTop X3

roe, VS1 - BHeLWHiA onTOCMMUCTOP, YCTAHOBIEHHBIN HA pagmaTop;
R1 - peanctop MJIT-1-39 OM-5%;
C1 - koHgeHcaTop K73-17-630B-0,1-0,5 Mk®-10%);
RH - nHayKTMBHAA Harpyska;
FU1 - nnaBkmin npegoxpaHutens.

PucyHok 5.5 — Cxema rnodknoyeHusi UHOYKmueHoU Hazpy3Ku 071 ornmocumucmopa

MpumeyvaHus.

1. Ha pwucyHke B.5 ycrnoBHO nokasaHO pacrnonoXeHue W Ha3HavYeHUe  3aMblKaloLMX KOHTaKTOB
onTocummcTopa kaHana DO1.

2. Hewncnonb3yemble KnemMmbl COEAMHUTENBHOIO pa3bema X3/He noaknyaTh.

3. MakcumanbHO JonycTUMOe HanpskeHue nepemeHHoro Toka 6-300, B, makcumanbHO AonycTUMbIA
nepemMeHHbI Tok 700mA.

PekomeHgauum no nogknoyYeHUo I/IH,D,yKTVIBHOVI Harpysku onsa MmexaHu4yeckoro perne.

Pene x3J

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

PucyHok b.6 = Cxema noOKro4eHuUs: UHOYKmMuUeHOU Hagpy3Ku Orisi MexaHuU4ecKkoe2o pere

MpumeyvaHus.
1. Ha pwucyHke bB.6. YCRMOBHO, MOKa3aHO pacCroOfiOXXEHUWE W Ha3Ha4YeHWe 3aMblKaloLMX KOHTaKTOB
mMexaHu4yeckoro pene kaHanos DO1 <DO4.
2. MakcvManbHO 4oNyCTUMOE HanpshKeHNe U MakCcumarnbHO JOMYCTUMBIN TOK:
- 80 250 B (8 A) nepemeHHOro Toka npu pe3vcTUBHOW Harpyske;
- 0o 250 B (3 A) nepemeHHOro Toka npu MHAYKTUBHOM Harpy3ke (cos@=0,4);
-01 5B (10 mA) gao 30 B (5 A) nOCTOAHHOrO TOKa NP PE3UCTUBHOWN Harpyske.


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

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

50

MpunoxeHune B.4 Cxema nogknioyeHusa uHtepdenca RS-485

LIZANTAN.COM

p— BNK1-48s5 AnuHa nuHuK ceasm ae 1200 M
e 1 -+ >
Rl
i RS-232 R2 |a+f) RS-485 R1
| \ R, \
B- |, I A
Lo
v
A+ B- A+ B- A+ B- A+ B- A+ B-
Mpeobpasosarens 01 02 03 "'cf"’o?ﬁif; 30 31
HHTEpdeficos kst | T MK-52H
RS-232/RS-485 MMK-121 MAK-112 MUK

PucyHok B.7 - OpaaHusayusi uHmepeghelicHoli cesi3u Mexdy KOMMbIoMepoM U peayasmopamu

lMpumeyaHus.

1. K ogHomy nopty COM unn USB komnbloTepa MoXeT ObITb NOAKNI0YEHO A0 32 yCTPONCTB, BKMOYas
npeobpasoBaTens uHTepdericos bINN-485 (BINiA-52).

2. Obwas anvHa kabenbHOM NUHUK CBA3M He JOoMMKHa npeBbiwaTtb 1200M:

3. B kayecTBe kabenbHOW NMHUKN CBA3K NPEANOYTUTENBHO UCNOSL30BaTh IKPAHUPOBaHHYO BUTYIO Napy.

4. InnHa otBeTBNEHUI Lo A0MmkHA ObITb KAk MOXXHO MEHbLLEN.

5. K nHTepdelcHbiM Bxodam, pacrofioXXeHbIM B KpalHWX TOYKaxX COEAUHUTENbHOM NMHUM HeoGXoouMMo
NOAKMNIOYNTL [ABa TepMuHarbHbIX pe3uctopa conpotuerennem 120 Om (R1 n R2). MNopgkntoyeHue pes3ncTopoB K
perynatopam Ne 01 — 30 He TpebyeTtcs. MNoaknoveHne TepMuHanbHbIX,pPE3UCTOPOB B Grioke npeobpasoBaHus
uHtepdericos bINMN-485 (BIMA-52) cmotpm B P3 Ha BINN-485 (BINA-52).

X2
MpuemonepenaTymk 2] o 3
RS-485 g WHTepdeiic
I_~:_|§_+ 22 =
120 om )
TERM + 23
GND ¢—{ | +
100 om L RG"N'D' 2

PucyHok b.8 = PekomeHOyemasi cxema rnodkroueHust uHmepgpetica RS-485
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NMpunoxeHne B - KOMMyHMKaUuMOHHbIe (pyHKLUMN

MpunoxeHue B.1 O6wme cBegeHun

MwukponpoueccopHbin perynsatop MUK-121 obecneumBaeT BbIMONHEHNE KOMMYHUKALIMOHHOW (PYHKLMK NO
uHTepgericy RS-485, no3sonstollen KOHTPONMPOBaTh ¥ MOAMMMLMPOBATL €ro NapameTpbl NPY NOMOLLN BHELLHETO
yctpoictea (MK, MMKponpoLeCcCopHOWM CUCTEMBI YNpaBneHus).

MHTepdenc npegHasHayeH Anst KOHUIypUpoBaHWA perynatopa, ONS WCMoNb30BaHUS B KayecTBe
yaaneHHoro yctponcTtea npu pabote B COBpEMEHHbIX CeTAX yrnpasneHus n cbopa nHdopmauumu, (npuema-nepegayn
kKomaHa u gaHHbix), SCADA cuctemax u T.0.

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

Onsi paboTbl HEOOXOOUMO HACTPOWUTb KOMMYHUKaLMOHHbIE XapakTepuctuki perynatopa. MUK-121 takum
o6pasom, 4TOObI OHWM coBMaganu C HacTpovikamv OOMeHa [OaHHbIMU [MABHOrO KOMMbHKTEPA. XapaKTepUCTUKU
ceTteBoro obmeHa HactpamsatoTca Ha YPOBHE SYS koHdwrypauum.

[Mpn obmeHe No nHTEpdENCHOMY KaHany CBS3W, ecrnv NPOUCXOAUT Nepedadva AaHHbLIX OT perynstopa B
ceTb, Ha nepegHen naHenu perynsatopa muraeT niaunkatop IHT.

MporpammHo focTynHble perncTpsl perynstopa MUK-121 npuseneHsl B Tabnute B.1.
HocTyn k peructpam onepaTusHoro ynpasneHus Ne 0-28 paspelueH NoCTOSAHHO.

JocTyn K permctpaMm nporpaMMuMpoBaHusa U KoHdurypaumm Ne 28-210:paspeluaeTtcs B cilyyae yCTaHOBKU
«1» B perucTpe paspelueHusi nporpammmpoBaHmsa Ne 28, KoTopoe BO3MOXHO OCYLLECTBUTb Kak C NepegHer naHenm
perynatopa MUK-121, Tak u ¢ nepcoHanbHon [MK.

Konunyectso 3anpalumBaembix permctpoB He AOMKHO-MpeBbitlaTte 16. Ecnn B kagpe 3anpoca 3akasaHo
6onee 16 peructpos, perynsatop MUK-121 B oTBeTe orpaH/YMBaET MX KONMYECTBO A0 nepBbiX 16-TM perncTpos.

Mpn nporpammupoBanun ¢ TMK HeobXxo@umoO KOHTPOAMPOBATb AManasoHbl W3MEHEHWs 3HavYeHWn
napameTpoB, yka3aHHble B Tabnuue B.1.

Ona obecneyeHnss MUHMManNbHOrO BpeMeHW \peakuun Ha 3anpoc ot [IK B perynstope cyliecTByeT
napametp — SYS.02. «TarmM-ayT kagpa 3anpoca B CUCTEMHbIX TakTax perynaropa 1 takt = 250 mkc». MnHumansHo
BO3MOXHbIEe TaM-ayTbl A8 pa3nMyHbIX CKOPOCTEW cneayrolumne:

B Tanm-ayT,
pemsinepeaayn
B CUCTEMHbIX TaKTax
CkopocTb, 6ut/c Kagpa 3anpoca, 1 TaKT = 250 MKC
Mcek
(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

Bpewms nepegayv kagpa 3anpoca - naketa u3 8-mv 6aniT onpeaenseTcs COOTHOLLEHVEM
(roe: oguH mepenaBaembivi 6anT = 1 ctapt 6ut+ 8 6MT + 1cTon 6uT = 10 GUT):

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

Ecnn HabniogaoTca vacTele cbom npu nepegayve OaHHbIX OT perynsropa, To HeobxoauMmo yBenuuuTb
3Ha4YeHue ero TarMM-ayTa, HO NpU 3TOM YYeCTb, YTO HEOOXOAMMO YBENMYUTL BPEMS MOBTOPHOrO 3anpoca ot 3BM,
T.K. BCErga BpeMsi NOBTOPHOrO 3anpoca Ao/MKHO 6biTh Bonblue TaiM-ayTa perynsaropa.
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PucyHok B.1 - BpemeHHble Ouazpammbl yripasrneHusi nepedayvel u npuemom brioka uHmepgeticog 6I1-485 (BI1N-52)
Taelayt — 3adepxka Ha aBTomaTuueckoe nepeknioveHvne bIMN-485 (BIW-52) Ha npuem paHHbix. OHa

cocTaBnsieT BpeMsi nepegadv ogHoro 6anTa.

perynatopa

Tdelay2 — BPEMSI pEaKLMM YCTPOMCTBA Ha 3aMpocC AaHHbIX.
Taelays — 32€PXKKA Ha Nepefady nocneaHero Gaiita u3 ydepa B NUHWMIO.
Tronuein — MUHMMAIIbHOE BPeMsl OTBETA.

MpunoxeHue B.2 Tabnuua nporpaMMHO AOCTYMHbLIX PETUCTPOB perynaTopa

MUK-121
Tabnuuya B.1 — NpoepammHo docmynHbie peaucmpsbi peaynsamopa MUK-121
T g
s ® o o [|Popmar YHKT ManasoH U3MeHeHus!
% 3§ g AaHHBIX|  MEHIo HaumeHoESQgg napameTpa (necaTMYHLIe 3HA4YeHUs)
§26 o
PerncTtp ngeHtugmkaumm usnenus: 121 01 DEC (3HauyeHue
03 0 INT SYS.04 Mn.6anT - kog (Mogenb) usnenusa 121 DEC, perucrtpa)
Cr.6anT - Bepcus nporp. obecnevenns 01 DEC 121 01 DEC (no-6awTtHo)
03 1,2 INT nﬁgﬁgﬁ:ﬂ 3HayeHne aHanorosoro Bxeaa Al1, Al2 napameTp OT MuHyc 9999 no 9999
03 /06 3 INT SYS.06 KoppekLusi nokazaHuni gaTinka TepMOKOMIEeHcaLmm
03 /06 4.5 INT Bxogb! DI Peruerp avckpeTHbIX Bxogos DI1 n DI2 0 — oTKMoYeH, 1 — BKIHOYEH
03/06 6-9 INT |Bbixogbl DO | PeructpiguckpetHbix Bbixogos DO1 — DO4 0 — otkn., 1 — BKI.
03706 10 INT MepepHsas | 3HaveHune YNpaBnAloLLero BO3AEACTBIS, NOAaBaEMOro 0-999
naHernb Ha.aHanorobI Bbixog AO perynstopa
MepenHsas
03 11 INT Pexum paboTtbl perynatopa 0-PY,1-11Y,2-KYV.
naHernb
03/06 | 12,13 | INT ”ﬁgﬁgﬁ:ﬂ 3apanHasiTouka (slave/master) OT MuHyC 9999 A0 9999
03/06 14 INT PaccornacosaHve mexay BxogHbIM napameTpom PV n
3agaHvem perynstopa SP
03/06 15 INT MonoxeHne mexaHuama. 1) BHyTpeHHsAs nepemeHHas Ot 0000 go 0999
cnexeHus 3a Bbixogom 6e3 OC. 2) Bxog Al2 ¢ OC.
03/06 | 16,17 | INT E:B'gg' KoadhchuumeHT younenusi(slave/master) Ot 110 50,0
03/06 | 1819 |“INT E:B'gl Bpems uHTerpuposanusi(slave/master) OT 0000 710 6000
03/06 | 20,21 INT E:ng Bpemsi aucbdepeHumpoBaHus(slave/master) Ot 0000 mo 6000
03/06 | 22427 PesepB
0 — 3anpeLueHo,
03/06 28 INT LOAD.00 | PaspelueHve nporpaMmmMupoBaHus 1 — paspeLueHo (per. 29-196)
2 — paspelLueHo (per. 197-210)
AIN1.00;
03/06 | 29,30 INT AIN2.00 Tun wkanbl Ot0pm017
03/06 | 31,32 INT 2:“;81 HwxHWIA Nnpegen wkanbl OT MuHyc 9999 o 9999
03/06 | 33,34 INT ﬁm;gg BepxHuii npeaen wkansbl OT MuHyc 9999 1o 9999
AIN1.03; 0 — «xXXXX», 1T — «XXX,X»,
03/06 | 35,36 INT AIN2.03 [MonoxeHue geunmanbHOro pasaenurens 2 XK, 3 — €KX
03/06 | 37,38 INT z‘:“;gi [MocTosiHHas BpeMeHn BXOAHOMO LndpoBoro cmnbTpa Ot 000,0 go 060,0*
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[podomxeHue mabnuyp! B.1 — [TpoepammHo docmyrnHble peeucmpsbl peaynsmopa MUK-121
03/06 | 3940 INT AIN1.05; MakcumanbHas AnMTenbHOCTb MMMYFbCHOW NOMeXV Ansi OT 000,0 g0 005,0*
AIN2.05 curHana
AIN1.07; | MeToa TemnepaTypHOM KOPPEKLIMN BXOAHbBIX CUrHanoB 0 — pyyHas
03706 | 4142 INT AIN2.07 Tepmonap 1 — aBTOMaTM4ECKas
AIN1.08; | 3HayeHue TemnepaTypbl B peXuUMe py4YHOW KOpPpeKLmm .
03/06 | 43,44 INT AIN2.08 BXOOHbIX CUTHarNoB OT TepMonapbl OT muHyc 99,9 40 999,9
03/06 | 45,46 INT %%212%11 KoadhduumeHT Koppekuum (cMeLLeHne) OT MuHyc 9999 no 9999
03/06 | 47-50 | INT %%11—.1%%' Jloruka paboTbl BbixogHoro yctpoinctea DO1 - DO4 OT 0000 go 0006
03/06 | 51-54 | INT DOT1.01- | NcTo4HuMK aHanoroBoro curHana Ans ynpasneHuns 070000 0 0001
DOT4.01 | AVCKPETHbIM BbIXO4OM
} DOT1.02- | AnuTenbHOCTb MMMyNbCa BbixoaHoro ycTporictea DO1 - | 000,0% - cramuyeckuin
037061 55-58 | INT | po1402 | DO4 000.1 — 999, 9% = mnynbCHbIiA
03/06 | 59-62 | INT | POT1.03- | yiraka MIN DO1 - DO4 Ragigna e wans!
DOT4.03 BbIOPAHHOIO TUNa gatyvka
03/06 | 63-66 | INT | POT1.04 | yiraea MAX DO - DO4 B'Agianasone wkank!
DOT4.04 BbIOPAHHOIo TMNa AaTynka
03/06 | 67-70 | INT DD(C))-S'L%SS- 'mcTepesuc BobixogHoro yctponctea DO1 - DO4 OT muHyc 9999 no 9999
03/06 | 71-74 | INT DOT1.06- | BesonacHoe nonoxeHue BbixogHoro yctponcrtea DO1 — 0 ~ nocnegHee NONoXeHne
DOT4.06 | DO4 npu obpbiBe gatymka 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 ynpaBneHusi perynatopa(slave/master) 0001 — npsiMoe
CTRL.02; | CkopocTb AHaMuU4eckon 6anaHCcMpoBKU
03/06 | 78,79 INT CTRL.19 | 3agaHus(slave/master) Ot 0000 A0 9999
03 /06 80 INT CTRL.04 Bpems mexaHuama Twm, nepuog MNAO-LUMM Ot 000,0 0o 999,9
03 /06 81 INT CTRL.05 MuvHUManbHasa anuTenbHOCTL UMNynbca TMUH Ot 000,0 go 999,9
03/06 82 INT CTRL.06 3agepxkka Ha BkntodeHne DO B NPOTMBOMNON@KHOM OT 000,1 40 060,0
HanpasneHun
CTRL.03; | 3oHa He4yyBCTBUTENBHOCTU 32X MO3NLMOHHOIO
03/06 | 83,84 INT CTRL.20 | perynstopa (MepTtBas 3oHa(slave/master)) Ot 0000 fo 9999
03/06 85 INT CTRL.07 'McTepesnc BbIXOAHbBIX YCTPOUCTB MMM. perynsitopa Ot 0000 0 0900 7
03/06 86 INT CTRL.09 OrpanunyeHne MAX.aHanorosoun S4eiiku perynsropa Ot 000,0 go 099,9 7
03 /06 87 INT CTRL.08 Orpanunyerne MIN aHanoroBow.s4enkn perynstopa OT 000,0 go 099,9 7
BesonacHoe nonoxenune BbIxoda perynsatopa B criyyae
03 /06 88 INT CTRL.10 oTKasa gaTyuka, TIMHUN.CBA3N Uik U3MEPUTENBHOTO Ot 0000 oo 0003
curHana
03 /06 89 INT CTRL.11 3HayeHve Be3on. NonoXeHusl, yCT. Nonb3oBaTeNem Ot muHyc 009,9 go 109,9
03 /06 90 PesepB
03 /06 91 INT CTRL.27 KoadpdmumeHT Koppekumm K OT1 muHyc 99,99 o 99,99
03 /06 92 INT CTRL.28 | CwmeuieHue npu koppekuum B OT MuHyc 9999 no 9999
03/06 93 INT CTRL.29 Orpanudenue MIN Bxoaa Al2 onsa dyHKUMIA KOppeKLumm OT MuHyc 9999 no 9999
UV NpeaBapeHust
03/06 04 INT CTRL .30 OrpanunyeHne MAX Bxoga Al2 ansa dyHKUUIA KOppeKLmm OT MuHyc 9999 1o 9999
nnw.npeaBapexHust
03 /06 95 INT CTRL.12 3anpenu3meHeHuns 3agaHus Ot 0000 oo 0001
03 /06 96 INT CTRI26 HasHadeHmne aHanorosoro Bxoaa Al2 Ot 0000 no 0003
CTRL.31
03/06 | 97,98 INT (DIN.0% HasHaueHne guckpeTHbix Bxogos DI1, DI2 Ot 0p0 11
’ CTRL.32 ’
(DIN.O1)
CTRL.13;
03/06 | 99,100 | INT CTRL 21 Pexum poboTbl curHanusauum (slave/master) Ot 0000 go 0001
03/06 [ 101,102 | ANT g::.-st;g Twn TexHonorn4eckon curHanuaauum (slave/master) OT 0000 mo 0001
03/06 [ 103,104 | INT g¥§t;g YcTaBka TexH. curHanusauum "MuHumyM" (slave/master) OT MuHyc 9999 o 9999
CTRL.16; | YcTaBka TEXH. CUrHanu3aumm "Makcumym"
03/06 | 105;106 | INT CTRL24 | (slave/master) OT MuHyc 9999 o 9999
CTRL.17; | MncTepeanc TEXHONOMMYECKON CUrHanusaumm
03/06 | 107,108 | INT CTRL.25 | (slave/master) Ot 0000 mo 0900
03 /06 109 INT SYS.04 PaspelueHne goNonHUTENbHOW MHAMKAUMW napameTpa Ot 0000 oo 0002
03 /06 110 INT SYS.05 MHavkaumy napameTpa no ymonyaHuio Ot 0000 go 0002
03/06 111 INT AOT.00 McTouYHUK aHanoroBoro curHana Aans yrnpaeneHus OT 0000 A0 0002
aHanoroBbIM BbixogoM AO (yHKUMSI peTpaHCMUCCum)
03 /06 112 INT AOT.01 HanpaeneHuve BbixogHoro curHana AO 0-npsimoe; 1-o6paTHoe
0,
03/06 113 INT AOT.02 HavanbHoe 3HaueHue BxoAHOro curHana pasHoe 0% OT MUHyC 9999 £10 9999
BbIXOAHOIO curHana
0,
03706 114 INT AOT.03 KoHeuHoe 3HauyeHue BxoAHoro curHana pasHoe 100% OT MUHyC 9999 70 9999
BbIXOAHOrO CUrHana
AIN1.06,
03/06 [ 115,116 | INT AIN2.06 KonunyecTBo Touek nuHeapusaumum Ot 0000 go 0019
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[podomxeHue mabnuyp! B.1 — [TpoepammHo docmyrnHble peeucmpsbl peaynsmopa MUK-121
LNX1.00 — | ABcumcchbl OnopHbIX TOYEK NUHeapu3aLuy aHaroroBoro
03/06 [117-136| INT LNX1.19 Bxona AIN1 Ot 00,00 go 99,99
LNX2.00 — | A6cumcchbl OnopHbIX TOYEK NMHeapy3aLmmn aHanoroBoro
03/06 | 137-156 | INT LNX2.19 Bxona AIN2 Ot 00,00 8o 99,99
LNY1.00 — | OpaunHaTbl ONOpHbLIX TOMEK NIHeapu3aLmmn aHanoroBoro
03/06 | 157-176 | INT LNY1.19 sxona AIN1 OT MuHyc 9999 no 9999
. LNY2.00 — | OpaunHaTbl ONOpHbIX TOMEK NIHeapU3aLmmn aHanoroBoro
03/06 [177-196 | INT LNY2 19 Bxona AIN2 OT MuHyc 9999 no 9999
03/06 | 197,198 | INT ﬁm;gg MuHUManbHoe 3HaveHne BxogHoro curHana AL Ot 1500 go 6000
03/06 [ 199,200 | INT 2:“;]8 MakcumarnbHoe 3HadveHne BxogHoro curHana AL QT 2000 go 22000
CALO.00; | HavanbHOe 1 KOHEYHOE 3HaYeHue KanubpPOBKK LLKasbI
03/06 | 201,202 | INT CALO.01 Bbixona AO OT MUHyc 9999 no 9999
HavyanbHoe 3HayeHue LKanbl KanMbpoBkM AaTyuka
03706 203 INT TEPMOKOMMEHCaLMK
03/06 204 INT KoHeuHoe 3HauyeHue LiKanbl KanvbpoBku AaTyuka
TEPMOKOMMEHcaLMu
03 205 INT CoxpaHeHne HacTpoek @000
0001 — 3anucatb (cM. n.4.4)
03 206 | INT | MePEAHAA | o 6ka kanuBposkn
naHernb
03 207 INT Mepearss Owwubka nonb3osaTtens 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 CKkopoCTb 0O6MeHa OTr0p012

Mpunoxexue B.3 MODBUS npoTtokon

B.3.1 ®opmaT Kaxporo 6anTta, KOTOpbii NPUHMMAETCA U NepefaeTcs npubopamm, crnepyloWwmin:

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

Kagp Modbus coobLeHus cnegytowimin:

DEVICE ADDRESS

FUNCTION CODE DATA

CRC CHECK

8 BITS

8 BITS k x 8 BITS

16 BITS

Fne k<16 — konu4yecTBO 3anpaluvBaemMbix pervctpoB. Ecnm B kagpe 3anpoca 3akasaHo Gonee 16
perucTpos, perynatop MUK-121 B gTBETE OFpaHMYMBaET NX KONMMYECTBO A0 nepBbix 16-TM perncTpos.

B.3.2 Device Address. Agpec yctponcTBa

Apapec npubopa (slave-yctponcTga) B cetn (1-255), no kotopomy obpatiaetca SCADA cuctema (master-
YCTPOMCTBO) CO CBOMM 3anpocom./Korga yganeHHbli npubop nocbinaeT CBOW OTBET, OH pasmellaeT 3TOT Xe
(cobcTBEHHbIN) agpec BATOM nosie, YTobbl master-ycTponcTBO 3Hano, kakoe slave-ycTponcTBO OTBeYaeT Ha 3anpoc.

B.3.3 Function Code. ®yHKLMOHaNbHbIN KO onepauumn

MWK-121 nopgoepxuBaer cnegyoLime pyHKLUn:

Function Code DyHKLUMUA
03 YUrteHne pernctpa (oB)
06 3anncb B 0ANH perncTp

B.3.4 Data Field. Mone nepepgaBaembIx AaHHbIX

Mone paHHbIX coobLLEeHus,

nocbinaemoro SCADA cuctemoin yganeHHomy npubopy,

COAEPXUT

[o6aBoYHYO MHCpOpMaLMIo, KOTopas HeobxoauMma slave-ycTponcTey ansa aetanusaumm yHkummn. OHa BKYaeT:

® HayarnbHbIA agpec perncTpa n KonuyecTso perncTpoB Ans gyHkumm 03 (YteHune)

® apec permcTpa n 3HauveHue 3Toro permctpa ans yHkumm 06 (3anuchb).

Mone AaHHbIX COOBLLIEHMS], MOCHINAeMoro B OTBET yaaneHHbIM NpuGopoM, COAEPXKUT:
e KonunyecTBo GaiT oTBeTa Ha pyHKUMIo 03 1 coaepKMMoe 3anpallrBaeMblX PEMMCTPOB
® afipec perncTpa 1 3HavyeHue aToro peructpa ansa gyHkumm 06.
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B.3.5 CRC Check. None 3Ha4yeHUsA KOHTPONBLHOW CYMMbI

3HayeHVe 3TOro Monsi - pesynbTaT KOHTPOMsS C MOMOLLbK UMKnuyeckoro m3bbitouHoro koga (Cyclical
Redundancy Check -CRC).

Mocne dopmupoBaHua coobuieHnsi (address,
paccunTbiBaeT CRC kog v nomelyaeT ero B KoHel coobuieHus. MNMpuemHoe yctponcteo paccumTbiBaeT CRC kog
NPUHATOrO coobLueHns n cpaBHMBaeT ero ¢ nepedaHHbiM CRC kopgom. Ecnn CRC kop He coBnagaeTt, 970 03HayaeT
YTO MMEeT MeCTO KOMMYHUKaLMOHHasa owwnbka. YCTPOWCTBO He BbINOMHAET AENCTBUA U HE JaeT OTBET B criyyae
obHapyxeHusa CRC owunbku.

NocnepoatensHoctb CRC pacyeTos:

O©CoO~NOOPRAWN-=-

function code,

. 3arpyska CRC peructpa (16 6ut) egunmuamn (FFFFh).
. cknirovatowee I ¢ nepebiMn 8 61T Barita cooblieHus n cogepxunmbim CRC peructpa.
. CoBur pesynbTaTta Ha OAMH OMT BNpaeo.
. Ecnu cagsuraemein 6ut = 1, nckniovarowee UM cogepxkumoro pernctpa ¢ AOO1h 3HaveHnem.
. Ecnu caguraembivi 61T Hynb, NOBTOPUTL Lar 3.
. NMoBTopATL Waru 3, 4 n 5 noka 8 casunros He ByayT MMETb MECTO.
. Uckniovatowee NI co cnegytowmmn 8 6ut Ganta coobueHunsa n cogepxumbsim CRC pernctpa.
. MoBTOpATL Warn ot 3 oo 7 noka Bce 6aiTbl coodLWeHNst He obpaboTaloTcs.

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

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

MpunoxeHue B.4 ®opmaTt koMmaHAa

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

3anpoc yctporctBy SENT TO DEVICE:

data) nepepatolwee ycTpowncTBO

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

1BYTE 1BYTE HB LB HB LB LB HB

OTBeT ycTponctea. RETURNED FROM DEVICE:
DATA

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

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

F'ne «NUMBER OF REGISTERS» 1 n»<16 — KOnvM4ecTBO 3anpaluMBaemMblx peructpoB. Ecnu B kagpe
3anpoca 3akasaHo Gonee 16 perncTpos, perynstop MUK-121 B oTBeTE OrpaHUMYMBaET MX KONMMYECTBO OO NEPBbIX

16-Tn perncTpos.

Mpumep 1:

1. YteHue perucrpa

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

03E8 Hex =1000 Dec

2. 3anucsb B peructp (06)

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

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

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

B.5.1 Mpn onepaumnsax BBopa/BbiBoga (Cc nporpammHbiM  ynpaeneHnem DTR/RTS), Heobxoanmo
yaepxusatb curHan DTR/RTS fo okoH4aHus nepedadv kagpa sanpoca. [ns onpegeneHvus MOMeHTa nepepaydu
nocnegHero cumeona uns bydepa nepegaun COM nopta pekomMmeHayeTCst MCNoMb30BaTh AaHHYI0 (YHKLMIO:

void WaitForClearBuf (void)
{
byte Stat;

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

B.5.2 Kagp oTBeTa oT nHgmkatopa nepegaetcsa npubopom ¢ 3agepxkon 3 — 9 MC OT MOMEHTa NPUHATUSA
Kagpa 3anpoca. [Ina oxuaaHust kagpa oTBeTa He pekoMeHayeTcs ucnonbsoBaTe WinApi: Sleep( ), a ucnonb3oBaTb
OVERLAPPED cTpyKTypy 1 onpefenstb nony4yeHne oTBeTa OT MHAMKATOPa CAEQYLLUM KOOOM:

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

TimeOut — TaimayT Ha nony4eHve oTBETA.

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

B.5.4  Tllpumep pacyeTa KOHTPOMBHOW CyMMbl Ha A3bike CU:

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

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

}

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

Tabnuya I — CeodHas mabnuya napamempos peaynsamopa MUK-121

3aBop- w
ar
MyHKT En. cKue Pas-
NapameTp [dvana3oH usmeHeHUsi napameTpa usme- MNpumeyanue
MeHI0 nU3M. HacT- aen
~ HeHus
pouku
PID (P :d) HacTtpowka koachdpuumeHntos MUA perynsatopa
KoadhduumneHT ycunenus
00 | perynsitopa SLAVE en. 000.1 - 050.0 001.0 000.1 4.6
(Begomblin)
Bpemsi nHTerpmpoBaHus
01 | perynsitopa SLAVE CeKk. 0000 - 6000 0600 0001 4.6 0000 — oTkn.
(Begomblin)
Bpems
02 | AUPPepeHLYPOBaKinA cek. | 0000 — 6000 0000 0001 |46 | 0000 - orkn.
perynatopa SLAVE
(Begomblin)
Bpewmsi uHTerprpoBaHus
03 | perynatopa MASTER en. 000.1 — 050.0 001.0 000.1 46
(Bepywmi)
Bpemsi uHTerprpoBaHus
04 | perynatopa MASTER cek. | 0000 — 6000 0600 0001 46 0000 — oTkn.
(Bepywmi)
Bpems
anddepeHumpoBaHns _ _
05 perynstopa MASTER cek. | 0000 — 6000 0000 0001 46 0000 — oTkn.
(Beayni)
] <
AIN1(H 11 !) HacTpoiika napameTpoB 6roka npeo6pa3oBaHus aHaNOroBoro
BXxoAHoro curHana Al1
0000 — nHTepdeCHbI BBOA
0001 — nnHeHbIN
0002 — kBagpaTUYecKnin
0003 — TCM 50M
0004 —TCM 100M
00054 rp.23
0006 —TCI 50, Pt50
0007 — TCH 1001, Pt100
0008 — rp.21
00 | Twn aHanorosoro Bxoda 0009 — rmHeaBRBBEAHHAs WKana 0001 3.10
0010 — Tepmonapa nuHeapusoBaHHas CornacHo
0011 = Tepmonapa TXK (J)
0012 = Tepmonapa TXK (L) sakasy
0013 = Tepmonapa TXKH (E)
0014 — Tepmonapa TXA (K)
0015 — Tepmonapa TMM10 (S)
0016 — Tepmonapa TI1P (B)
0017 = Tepmonapa TBP (A-1)
01 HwxHuii npegen pasmaxa TeXH. | 57 MUHYC 9999 10 9999 Mnagwui 3.10
LUKanbl en. paspsa Ecnu n.00 BbIGpaH B
BepxHuit npeaen pasmaxa TEXH. MnaaLwmit Ananasoxe 0006-
02 LUKgnbl p p en. oT MUWHYC 9999 Ao 9999 paspsig 3.10 0008, 0011-0017 To
0000. 3HaYeHne aTnxX
MonoxeHne oeldnMansHOro 000.1 MyHKTOB N3MEHUTL
03 pasgenutens 00.02 000.1 3.10 | Henbas.
0.003
04 | MocTosHHas BpemeHi cek. | OT 000.0 go 060.0 000.1 000.1 |3.10 | 000,0 - oTkn.
undposoro unbTpa
MakcumanbHas 3awmTa ot
05 | ANUTERBLHOCTL UMMYILCHON Cexk. Ot 000.0 go 005.0 000.0 000.1 3.10 -
Home MMMYIbCHBIX MOMeX
06 | KonuuecTESQuaCcHgPh Ot 0000 fo 0019 0000 0001 | 3.10
nuHeapu3aumn Bxoga Al
MeToa TemnepaTtypHou _ T=Tuam+Tkop.py4
07 | KOppeKUmn BXOAHbIX 0000 — pyHas koppekums 0001 0001 3.10 | (cm.AIN.08)
0001 — aBTOMaTNYECKasA KOppeKLms "
CUrHanoB oT TepmMonap T=Tuam+TKop.aBT
3HaueHue TeMnepaTypbl B
pexvume py4HOI KoppekLuum TEXH. Tkop.pyd
08 BXOAHbIX CUrHanNoB OT eq. Ot muryc 099.9 no 999.9 000.0 000.1 3.10 Mpu AIN.07=0000
Tepmonap
MuH1ManbHoe 3HayYeHue Kon
09 BXOHOO curHana AL ALIM Ot 1.000 go 22.00 5.1 TonbKo KOHTPOrb
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[TpodomkeHue mabnuubl ' — CeoOHas mabnuya napamempos peaynsmopa MUK-121
3aBoa- War
MyHKT Ep. ckue Pa3-
MapameTp [nana3oH nsmeHeHuUs1 napameTpa u3me- MpumeyaHue
MeHIo n3Mm. HacT- aen
™ HeHus
poWiKku
MakcumarnbHoe 3HaveHve Koa
10 BXOHOrO curHana AL ALIM Ot 1.000 po 22.00 51 TornbKO KOHTPOIb
WHhaoyumnpyet
1 KoHTponb cmeLLeHus TeXH. | o MUHyC 9999 10 9999 340 | 3HaueHve
aHarnoroBoro Bxoga en. napametpa
CORR.01
AINZ(H inc )JHactpoika napameTpoB 6noka npeo6pa3oBaHMA aHanoroBoro
BXogHoro curHana Al2

00 | MapameTpbl ypoBHSA AIN2 Cwm. napameTpbl

... | aHanoru4Hbl napameTpam ypoBHsi AIN1

11 | ypoBHsi AIN1

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

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

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

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

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

01 Hastauerine anckpeTHoro AHanornyHo sxogy DI1 3.1
Bxopga DI2
MHavkaums cocTosHNUs 1 — coorsercTayeT

BKITHOYEHHOMY

02 | BUCKPETHbIX BXOAO0B DIl n 0011 BXOMY, T.©. Ha BXOA
DI2 Ha guenrnee \ \-me- Bxon DM o aH’o e
MAPAMETP™ \meee - Bxog DI2 A

HanpsbkeHve 24 B
] <
DOT1 (d ok 1):KoHcpurypaumsa sBeixogHoro yctpouctea DO1
(oTHOCHTENBHO MIN—
0000 — nHTepdenCHbI BbIBOA MAX
0001.— 6onbwe MAX COOTBETCTBYHOLLENO
0002 — meHbLue MIN DO);
0003 - B 3oHe MIN-MAX —
oo |Tlomka pa6°5tc") ?b'xc’“”"ro 0004 - BHe 30Hb! MIN-MAX 3.12 | =5 —->DO cpaboraer,
ycTpouctea (oTHocuTenbHo MIN— MAX ecrnm B Kakom nnbo
cooTtBeTcTBYytoLWero DO) BbIXOAE napameTp
0005 — 0606L1eHHan curHanusauns BbIAET 32 pamKun
0006 — He ucn., BbIXoA OTKM TEXHOMNOTNYECcKon
CUrHanusauum
McTOYHUMK aHanoroBoro
01 curHana Aans npaeneHus 0000 — Bxon Al1 0000 0001 3.12
0001 — Bxog Al2
OunckpeTHbIM Bbixogom DO
n 000,0 - ctaTuyeckui
TNIUTENBHOCTb UMMyNbCa Mnagwwuii 000,1-999,9 -
02 BbIXOAHoOro yctpornctea DO cek. OT 000,0 no0 999.9 000,0 paspsia 3.12 MMMYTbCHbI
(amHamuyeckmn)
03 | Yeraska MIN DOA TexH. | B anana3soHe wkanbl BbIGpaHHOro 020,0 000,1 312
en. TWMNa aHanoroBoro curHana C yyeToM geuum.
04 | Veraska MAX DO1 TexH. | B ananasoHe wkanbl BbIGpaHHOIO 080,0 000,1 319 | PasAenutens
en. TWMa aHanoroBoro curHana n3mepsieMoi
McTepesnc BbIXogHOTo TEXH. Mnagauwwuii BENUYUHBI

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

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

VN U3MEPUTENBHOIO 0002 — Bkr.
napametpa
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[TpodomkeHue mabnuubl ' — CeodHass mabnuya napamempos peaynsmopa MUK-121
3aBsoga- w
ar
MyHKT n En. Ounana3oH u3MeHeHUs1 NapameTpa ckne n3me- Pas- MpumeyaHue
MeHIo apamerp n3Mm. P P HacT- aen P
~ HeHus
poWiKku
DOT2 (Ef ok E) KoHdurypaums BbixogHoro yctponctesa DO2
% | avamorm napaweTpam Cm. napameTp
06 | yposrs DOTA ypossi DOT1
DOT3 (d ok 3) KoHdurypaumsa BbixogHoro yctponctea.DO3
00 | MapameTpbl ypoBHst DOT3 CM. napameTpbi
... | aHanorn4Hbl NnapameTpam oaHsi DOTA
06 | ypoBHa DOT1 yp
DOT4 (d o E H) KoHdmrypaums BbixogHoro ycTpoiicTea,DO4
00 | MapameTpbl ypoBHst DOT4 CMm. napameTpbl
... | aHanoru4Hbl napameTpam ypoBHa DOT1
06 | ypoBHa DOT1
CTRL (E Er L) KoHdurypaumsa cTpykTypbl perynsaropa
0000 — 2-X NO3MLMOHHbIN
0001 — 3-X NO3ULMOHHbIN
0002 — NnA-wmm
0003 — NMa-aHanoroBbIi
0004 - NM-aHanoroBbIn
COOTHOLLEHUS!
0005 — kackagHbin MNO-
aHanorosbIv
0006 — NMWO-aHanoroBbIi.C BHELL.
KOppeKunen 3agaHnsi
00 | Twn perynaTtopa 0007 — NU-aHanoroBkI ¢ BHeWwHUM | 0003 0001 3.9
3aaHnam
0008 — NA-umnynbCHbIN
0009 — NUA-MnynbCHBINA
COOTHOLLEHWI
0010 — kackagHeiA:-FHIAL-
MMMYTNbCHBbIN
0011 — NNO-MMAYIBCHbLIN C BHELL.
KoppeKumen 3agaHus
0012 — NUA-MMNYRABCHBIN C
BHELUIHUM 3aaHUAM
01 | Tun ynpasnexwus perynatopa 388? B gggagéoe 0000 E _ ?,C _ S\P/
02 (6:KOpOCTb OUHaMU4ecKon TexH. O7000,0 70 999,9 090.0 000.1 0 - oTkn. C yyetom
anaHCUpPOBKM 3agaHusi en./MuH Jel. pasgenvTens
[aHHbI napameTp
30Ha HeYyBCTBUTENBHOCTH npeacraBnset
03 3-X NO3MUMOHHOrO TexH. gy 000,0 70 999.9 0000 NonoBUHHOE
perynsitopa en. 3HayeHue 30Hbl. C
(MepTBas 30Ha) y4eTOM AEeLMM.
pasgenutens PV
Bpewmsi mexaHnama Tm nnu [na nmnynbcHoro n
04 nepuos MAO-LIMM cek. | Ot 000,0 go 999,9 010.0 000,1 UMM perynsitopa
MuHuMmanbHas
05 | anutensHocTs unynbea cek. | OT000,0 no 999,9 000.1 000, 1 Ans mnynscroro
TMH perynsitopa
3apepkka HaBkntodeHne DO L1151 MIMINYNbCHOTO
06 | B NPOTUBOMOSIOXHOM Cex. 000,1 - 060,0 000.1 000,1
perynsitopa
HanpasneHuu
07 lvctepesuc 2-x, 3-x TexH. | Ot 0000 go 0900 000.0 C yyeTom geumm.
no3uLnoHHOro perynsaropa en. : pasgenutenst PV
OrpaHunyenne M/H g::ngrmo'g(;‘o "
08 | aHanorosomn SA4eku % Ot 0000 mo 099,9 000.0 W — WM
perynsitopa
perynsiropa.
OrpaHuueHne MAKC
09 | aHanoroBoun A4enkn % Ot 0000 go 099,9 099.9
perynsiTopa
BesonacHoe nonoxeHne 0000 — nocneaHee nonoXxeHue
BbIXOAa perynsaropa B 0001 — 0% (oTkn.)
10 | cnyyae oTkasa gaTyvka, 0002 — 100% (Bkn.) 0003 0001
TNINHUK CBA3K UNn 0003 — 6e3onacHoe nonoxeHve
MN3MepUTENbHOro napameTpa yCTaHaBMUBaEMOE Monb3oBaTenem
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[TpodomkeHue mabnuubl ' — CeoOHas mabnuya napamempos peaynsmopa MUK-121
3aBoa- War
MyHKT Ep. ckue Pa3-
MapameTp [Avnana3oH M3MeHeHUs NapamMeTpa usme- MpumeyaHue
MeHIo n3Mm. HacT- aen
~ HeHus
poWiKku
3HayeHve 6esonacHoro
1 ;gf:ﬁi%”saemom % Ot 000,0 A0 099,9 055.5 000.1
nonb3oBaTenem
0000 — paspeLueHo [nsa perynsatopa
12 | 3anpeT nsmeHeHusi 3agaHns 0001 0000 0001 COOTHOLLIEHS
13 | Pexum curHanmsaumm 0000 — HenpephiBHbiit o 0000 0001
0001 — neprognyeckmin
Twn TexHomnorn4yeckom 0000 — abcontoTHas
14 CUrHanmaauum 0001 — neBnaLmoHHas 0000 0001 A2
YcraBka "MuHimym” TexH. | B ananasoHe wkarnbl BbIGpaHHOIO C yyeToM geuum
15 | TexHomnormnyeckom ’ 040.0 312 ;
CATHANVIZaLMA en. TUMa aHanoroBoro curHana pasgenutens PV
ycraBka "makcumym” TexH. | B ananasoHe wkarnbl BbIGpaHHOIO C yyeToM geuum
16 | TexHonornyeckon ’ 060.0 3.12 ;
pa—— en. TUMa aHanoroBoro curHana pasgenutens PV
l'vcTepesuc
17 | TexHonormyeckomn TEXH. Ot 000,0 oo 090,0 000.5 3.12 C yueTom 'qeug'{"/'
curHanusauum Sh. pasaennTens
18 Twn ynpaBneHus perynsatopa 0000 — obpaTHOE 0000 E=SP-PV
Master 0001 — npsimoe E=PV-SP
CkopocTb AUHaMUYECKOW 0 - otkn. C yyetom
19 | GanaHcupoBKM 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 0000 3HayeHue 30Hbl. C
epTBasi 30Ha y4eTOM AeLmnMm.
M )
pasgenutens PV
21 Pexum curhanmsaummn 0000 — HenpepbIBHbIN 0000 0001
aster — nepuoanYeckunii
Mast 0001 7
Twun TexHonorn4eckomn 0000 — abcontoTHast
22 curHanusaumm(Master) 0001 —@eBnaLmoHHas 0000 0001 3.12
ycraBka "MuHimym” TexH. | B guana3soHe wkanbl BbIGpaHHOro C yyeToM geuum
23 | TexHonormyeckomn ’ 040.0 3.12 PV.
curHanmsauun(Master) en. TUHa aHaroroBoro curHana pasgenutens
ycraBka "makcumym” TexH. | B AnanasoHe LKanbl BbiGpaHHOro C yyeToM geuum
24 | TeXHONoOrM4yecKkomn ’ 060.0 3.12 PV.
curHanuaaum(Master) en. TURa aHanoroBoro curHana pasgenutens
Fuctepesnc TEeXH C yyeToM geuum
25 | TexHonornueckom e | 000,0 - 090,0 000.5 342 | Y e PV
curHanusauun(Master) A pash
0000 — He ucnonbayeTcs
0001, - obpaTHas cBs3b No
MOOXEHWI0 MexaHn3ma
HasHayeHue aHanorosoro MMMYBCHOTO perynsitopa
26 Bxona Al2 0002 - Bxoa npeaBapeHus 0000 4.6.5
A ynpaBnsitoLLero BO3AenCTBuUsS:
perynsitopa
0003 - nHaMKaums nonoxeHne
MMMYNbCHOrO MexaHuama
27 | KoathdpuumeHT koppekummn K OT MuHyc 99,99 o 99,99 010,0 4.6.5
28 | CmelueHue npu Koppekum B OT MuHyc 9999 o 9999 000,0 4.6.5
Orpanuuenve MIN Bxoga Al2
29 | ansa dYHKUMIA KOPPEKLMN Unn OT MuHyc 9999 o 9999 0000 000,1
npeaBapexus
Orpanuuenne MAX Bxoaa [ns kackagHoro
30 | Al2 pns dpyHKUMIA KOppeKumn OT MuHyc 9999 o 9999 099,9 000,1 perynsitopa
Unv nNpeaBapexHust napameTpbl cnyxat
HasHaYeHMe OUCKDETHOMO 0000 — Bxog He ucn. orpaHuyeHviem
31 axona DI AncKp 3.1 BbIXO4a BeayLlero
& 0001-0011 perynatopa
32 HasHayeHve anckpeTHoro 0000 — BxoA He ucn. 311
Bxopa DI2 0001-0011
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[TpodomkeHue mabnuubl ' — CeoOHas mabnuya napamempos peaynsmopa MUK-121
3aBoa-
LWar
MyHKT Ep. ckue Pa3-
NapameTp Avana3oH uameHeHUsi napameTpa u3sme- Npumeyanue
MeHIo n3Mm. HacT- HeHuS: aen
ponku
LNX1 (1'_ nu f) AG6cuucchbl (X) onopHbIX ToOYeK nMHeapu3auum Bxoga Al1
Abcumncca HayansbHoro
00 | 3Ha4veHwus (B % OT BXOOQHOro % 00,00 — 99,99 00,01 3.10
cursana)
19 | Abcumcca 19 Toukmn % 00,00 — 99,99 00,01 3.10
] ]
LNY1 (L n5 /) OpauHaTtbi (Y) onopHbIX To4Yek nuHeapusaummn Bxoga Al1
OpauHaTa HavanbHoro
00 | 3radenms (curHan B TeXH. | o MUHyC 9999 10 9999 0000 Mnagwuii | 540
TEXHWYECKUX eanHMLax oT - | ed. paspsn
9999 no 9999)
TEeXH. MnagLuwnin
19 | OpaunHata 19 Toukm en. OT MuHyc 9999 no 9999 0000 pasp 3.10
- -
LNX2 (L nu E') Abcumccenbl (X) onopHbIX TOYeK nNMHeapusauum exoga Al2
00 | MapameTpbl ypoBHSA LNX2
... | aHanorMyHbl NapaMeTpam
19 | ypoBHs LNX1
]
LNY2 (L Y E’) OppauHathbl (Y) onopHbIX TOYEK NMHeapu3aunmu 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 KOHTPOIb
1 | Kannbposka HvxHero TEXH. MnagLwmi
L L | npupena wkanbl nsmepequs | en. OT MyHyc 9999 Ao 9999 0000 paspsn | >
] H KoHTponb BxogHoro curHana | % 90,0 o 110,0 100,0 5.1 TonbKo KOHTPOrb
r KanuGpoBka BepxHero TEXH. MnaaLwmi
L H nepgena wkanbl u3aMepeHvst | eg. OT muryc 995Qgo0 93 0000 paspsa 51
KoHTposb pe3ynbTaToB ‘o
,'_ KanumbpoBKN HIKHEro ALTI‘I 1,400/m0 5,000 1,700 5.1 TornbKo KOHTPOIb
npugena wkanbl U3MepeHust
KoHTposb pe3ynbTaToB ‘o
H KanMbpoBKM KOHEYHOro ALTI‘I 4,800 oo 22,00 10,00 5.1 TonbKo KOHTPOrb
3HaYeHWs LKarnbl U3MEepeHust
I |
COR1 (L or i), Koppekuusa aHanorosoro exoaa Al1
Koppekuusi aHanorosoro TexH: [1OTmuHyc 9999 no 9999 0000 000,1 3.10 MHouumpyet
00 —
BXo4a en. PV=PV+A
KoathdpuumeHT koppekumum TexH. | OT muHyc 9999 no 9999 0000 000,1 3.10 WHouumpyet A
01 | (cmeLleHue) aHanNoroBoro en.
BXoga
[l
CLI2 (CL IE) KannbpoBka aHanorosoro Bxoga Al2
MapameTpbl ypoBHsCLI2
aHarnorMyHbl napameTpam
ypoBHs CLI1
-
COR2 (L or E’) Koppekuusa aHanorosoro Bxoga Al2
MapameTpbl ypoBHsi COR2
aHarnorMyHbl Nnapamerpam
ypoBHa COR1
T !
CALO (L 7L 0) KanubpoBka aHanorosoro Bbixoga AO
WNHavkaums,.m nsmMeHeHve
00 | cocTosiHWMA aHanoroBOro % 0-100 5.2
Bbixoga AO
KanuGpoBka MUHUMYMa
01 5.2
aHanoroBoro Bbixoga AQO
Kannbposka makcumyma
02 5.2
aHasnorosoro Bbixoga AO
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[TpodomkeHue mabnuubl I — CeodHass mabnuya napamempos peaynsmopa MUK-121
3aBop- w
ar
MyHKT n Ep. ckue Pa3-
apameTp [nana3oH nsmeHeHUs1 napameTpa usme- MpumeyaHue
MeHI0 U3M. HacT- HeHMS: aen
POWVKM
SYS (545) O6wme napameTpbl
CeTeBon agpec (Homep 0000 — oTknoyeH
00 npuGopa B ceTw) 0000 — 0255 0000 0001 B.1 oT ceTn
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
MHpopmaLmsa
obecneyeHns
= 0 — He pa3speLueHo
04 aspeLleHns Ha MHAMKauuio 1_PV2
napametpa PV2 2 _ PV2 1 DI/DO
MynkT 0002
0-PV1/PV2 ucnonb3yeTcst
05 | MHgukaums no ymonyaHuo 1 — perynsitop S TOMNbKO ANs
2 — perynsatop M KackagHoro
perynvpoBaHus
06 Koppekuusi nokasaHun
AaTtynka TEpMOKOMMNEHcaLnm
SAVE (5HuF) CoxpaHeHne napameTpos
00 | CnyxebHasa nHdopmauus
3anucb napameTpoB B 0000
01 | sHeproHesaBMCHMMYIO NaMATb 0001 — 3anicars 4.4.3
(HacTpoVikM Nonb3oBaTens)
LOAD (L oH D') 3arpy3ka napameTpoB
PaspelueHue 0000 =3anpeLleHo
00 | nporpammMupOBaHuUs NO CeTH 0001.—paspeLueHo (per. 29-196) 443
ModBus 0002 — pa3spelueHo (per. 197-210)
01 3arpy3ska HacTpoek 0000 444
nonb3oBarens 0001,— 3arpy3nTb o
02 3arpyska 3aBOACKUX 0000 444
HaCTpOeK 0001 — 3arpy3unTb
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INlucT pernctpaumm nsameHeHUn

LIZANTAN.COM

Bcero
Homepa nuctos (cTpaHuLy) AVCTOB .
Nam. B Ne Bxogsawwmin Ne conposoxagato- Moan. [ara
AOKYMeHTa Lero AoKyMeHTa 1 aata
Wame- 3ame- Ho- | AOKYMEH
HEHHbIX | HEHHbIX BbIX Te
1.01 73 MpuBeneH B cooTBeTCTBME JTykauyk 23.08.12
pucyHok b.2 P.O
1.02 73 M3ameHeH Tun ceTeBoro C.B:M. 28.09.2012
pasbema
1.03 73 ver 121.05 | lNpuBeaeH B COOTBETCTBUE € C.B.M. 26.02.2013
HOBOW MPOLLNBKON
1.04 64 ver 121.07 | WcnpaBneHbl owmibku OHydbpuk | 25.11.2014
Ha3Ha4eHus OUCKPETHbIX B.b.
BXOA,0B
1.05 63 ver 01.10 MpuBeneH B.cooTBETCTBUE C Mapukotr | 13.03.2015
HOBOW NPOLLVBKON 0.4.
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