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HacTosiliee pyKOBOACTBO MO 9KchnyaTauum npefHasHayeHo Ans O3HakoMneHws notpebutenen c
HasHayeHneMm, MogensiMu, MPUHUMMOM OEWNCTBUS, YCTPOWCTBOM, MOHTaXOM, 3KchnyaTauuenh u obcnyxumBaHWem
yHuBepcanbHoro mukponpoueccopHoro NMUA-perynatopa MUK-121 (panbwe no tekcty - perynsitop MUK-
121).

BHUMAHUE ! Mepen V“cnonL30BaHnem perynatopa, noxanyicra,
03HaKOMbTECH C HACTOALLMM PYKOBOJCTBOM MO 3KCMITyaTaLmm.

MpeHebpexeHne Mepamn NPefoCTOPOXHOCTU W MpasBunaMmu
aKcnnyataumm MoXeT CTaTb I'Ipl/l‘-IVIHOIZ TpaBMUpPOBaHUA nepcoHana unu
noepexaeHnsa obopynosaHus!

B cBs3nM C NOCTOAHHOM pa60T017| no CcoBepLleHCTBOBAHUIO
perynartopa, noBbILatoLLEen ero HaOeXHOCTb n ynquarou.leﬁ

XapakKTepucTukn, B KOHCTPYKLUUIO MOryT ObITb BHECEHbI HE3HAYMTENbHbIE
N3MEHEeHUA, He OTpaXXeHHble B HaCToALlEeM n3gaHun.

CokpalleHus, NpUHATbIE B AaHHOM PyKOBOACTBE

B HaumeHoBaHUAX napameTpoB, Ha PUCYHKax, npu LWI(prBbIX 3HA4YEeHUdX N B TEKCTe WUCNOJIb30BaHbI
cokpalleHusa n abbpesmnaTtypsbl (cM. Tabnuuy |), o3Havalowme cneayolee:

Tabnuya | - CokpaweHusi u abbpesuamypbi

Ab66peBuaTypa (cumBon) lMonHoe HaumeHoBaHue 3HavyeHue

PV unn X Process Variable N3mepsiemasn BennunHa (KOHTPONMPYEMBIN U PErynvmpyembii
napametp)

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

MV unn 'Y Manipulated Variable MaHunynupyemas nepemMeHHas, nepeMeHHas, npeacTasnsowas

3HayveHve ynpaensioLLero BO3AencTauns, nogaBaemoro Ha
aHaroroBbli BbIXO4 YCTPONCTBA

Z External Disturbance BHellHee Bo3MyLlaloLlee BO3geNcTeme

LSP Local Setpoint JlokanbHas (BHYTPeHHss) 3agaHHas Toyka
RSP Remote Setpoint [vcTaHumoHHas (yaaneHHas) 3agaHHas Toyka
T, t Time Bpems, nHrepsan BpemeHu

Al Analogue Input AHanorosbI BBOA

AO Analogue Output AHanoroebI BbIBOA,

DI Discrete Input [ncKpeTHbIN BBOA

DO Discrete Output [NCKpeTHbIV BbIBOA,

1 OnucaHune perynartopa

1.1 HasHa4yeHue perynaTtopa

Perynatopsl MWK-121 npegctaBnsioT cobo HOBBIA KracC COBPEMEHHBIX LUMEPOBLIX PerynsaTtopos
HenpepbIBHOrO [OENCTBUSI C  aHarnoroBbiM, WMMYSbCHBIM  WAM  OBYXMNO3MUMOHHBIM  BbIXO4OM. Perynatopsbl
NMPUMEHSIOTCA ONSA YNpaBleHUss TEXHOMNOrMYeckMMu npoueccamym B MpombiuneHHocTn. Perynatop MNK-121
no3sonsieT o6ecneynTb BbICOKYD TOYHOCTb NoadepkaHus 3HavyeHus mamepsiemMoro napametpa. OmnudumernsHoU
ocobeHHocmbio perynsatopa MUK-121 sBnsieTcss HanuuvMe TpexypoOBHEBOW ranibBaHWYECKOW M30MAUMM Mexay
BXO4aMW, BbIXOAAMU U LiENbH NMUTAHWUS.

PerynaTtop npegHasHaveH Kak Anst aBTOHOMHOIO, Tak M Anst KOMMSEKCHOro ucnonb3oBanus B ACYTI B
3HepreTuke, MeTanmnyprum, XMMMYeckon, NULLEBOW 1N APYrMX OTPACNSAX NPOMbILLNIEHHOCTU U HAPOAHOM XO3AMCTBE.

Peaynsmop MUK-121 npedHa3Ha4eH:

e NS M3MEPEHMs1 KOHTPONMPYeMOro BXOAHOro uanyeckoro napameTpa (TemnepaTtypa, AaBreHue,
pacxon, YpOBeHb M T. n.), 06paboTku, npeobpa3oBaHnst N OTOOpPaXKEHUs1 ero TeKyLlero 3Ha4yeHWst Ha BCTPOEHHOM
YyeTblpexpaspsaHoM LM poBOM MHAUKaTOpe,

e perynsatop OpPMUPYET BbIXOAHOW aHanoroBbli UMW UMMYMbCHBLIA CUrHam YrpaBreHWUst BHELUHUM
UCMOMNMHUTENBbHBIM MexaHu3mMomM, obecneuymBasi aHaroroBoe, WMMYNbCHOE WM MO3WULUOHHOE perynupoBaHve
BxogHoro napameTtpa no 1, M, N4 wnn MWL 3akoHy B COOTBETCTBMU C 3a4aHHOM NOMb30BaTeNeM Norvkow paboTsbl
1 napamMeTpamu perynmupoBaHusi,

e perynsatop (POPMUPYET BLIXOAHbLIE CUTHANbl TEXHOMOMMYECKOW CUrHanu3auuu, Ha nepeaHen naHemnu
UMEITCS MHOVKATOpbl ANs CUrHanmM3aumyM TEeXHONOTMYECKU OMacCHbIX 30H, CUrHambl MpeBbileHUst (MOHUXKEHUS)
perynupyemoro unv namepsieMoro napameTpa,

® perynsatop SIBASETCs MNporpammupyemMbiM CpeacTBam WU3MEpPEeHUs 3MeKTPUYECKMX BenuyuuH obuiero
HasHayeHus cornacHo NOCT 22261, no3BomnsieT BECTWU JOKanbHOE, OUCTaHUMOHHOE, PYYHOE perynupoBaHue wu
OMNCKPETHOE ynpaBrieHue.
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1.2 O603Ha4YeHne perynaTopa 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 BX04HOro aHanoroBoro curHana:
01 - yHuduumposaHHbin ot 0 MA 7o 5 MA
02 - yHudmumpoBaHHbii oT 0 MA o 20 MA
03 - yHuduumpoBaHHbIi OT 4 MA o 20 MA
04 - yHnduumposaHHbIi oT 0 B no 10 B
05 - HanpspkeHme ot 0 MB go 75 B
06 - Hanpspkenne ot 0 MB go 200 mB
07 - HanpsbkeHne ot0 B no 2 B
08 - TCM 50M, W100=1,428, oT MmmHyc 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 - TCI 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 nntoc 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 perynsatopa ¢ BXOAHbIMW curHanamu ot tepmonap TIMM-10, TIP, TBP-1 perynatop nsrotaBnvearoTcs
no oTAenbHOMY 3aka3sy 1 nocregytoLlasi nepecTpoiika Ha gpyrne TuMbl BXOAHbBIX CUrHANoB NPOM3BOAMTCS TOSNbKO Ha NpeanpusTUm-
nsrotosurene.

C - ko[l BbIXO4HOIrO aHanoroBoro curHana:
1—-01 0 MA g0 5 MA,
2 —ot1 0 MA go 20 MA,
3 — o014 MA oo 20 MA,
4—-010Bmo10B.

D - TMN BbIXOOHbIX AUCKPETHbLIX CUrHAOB:
T - TPAH3MCTOPHbIE BbIXOAObI,
P - penenHbie BbIxoabl,
C - CUMNCTOPHBIE BbIXOAbI.
CP — cumucTopHble Bbixoabl (DO1, DO2) u penewHble Bbixoabl (DO3, DO4)

U - HanpsikeHne NUTaHus:
220 - 220B nepemeHHoro Toka,
24 - 24B nocToSAHHOrO TOKa.

L — ncnonHeHvne nepeaHen naHenu (0603HavYeHne KHOMOK, UHAMKATOPOB W AWUCNNeeB):
UA - ykpanHckoe,
EN - aHrnuinckoe.

Buumanue! [pun 3akase perynstopa HeobxoaMMo ykasblBaTb €ro nonHoe o603HayeHne, B KOTOPOM MPUCYTCTBYIOT
TUMbl @HANOroBbIX BXOAOB, aHArNOroBoro BeIX04a U HanpskeHue NuTaHus.

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

Mpn 3TOM M3roTOBNEHMIO U NOCTaBKe NOTPEOUTENO NOANEXUT:

1) YHuBepcanbHbin MukponpoueccopHbii MNO-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) Beixogpbl auckpeTHble kog P — penelibie,

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

7) WcnonHeHune nepegHewn naHenu kog UA — ykpanHckoe.
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1.2.2 KomnnekT noctaeku perynsatopa MUK-121 npueeaeH B Tabnuue 1.2.

Tabnuya 1.2 - Komrnekm nocmasku peaynsmopa MUK-121

O6o3HavyeHue HavmeHoBaHue KonuyectBo
MPMK.421457.014 MwukponpoueccopHbin perynstop MUK-121 1
MPMK.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 aAns nogkntoYeHnst BHELUHNX BXOAHbIX U BbIXOAHbIX Lienen 1
734-204 Pasbem gns nogknoyeHnst uHTepderica 1
231-131 Pblyar MOHTaXXHbIN ANs KNemm 1
734-230 Pblyar MOHTaXXHbIN ANA KNEMM NUTaHNUS 1

* - 1 3k3eMnnap Ha noboe KONMYECTBO PErYNSTOPOB NpW NOCTaBKe B OAWH afpec
** - Tpn noctaeke perynstopa ¢ nutaHnem 220 B nepemeHHoro Toka.
*** - [1pn nocTaBke perynstopa c nuraHnem 24 B nocTosiHHOro Toka.

1.3 TexHM4YeCKMe XapaKTepUCTUKUN perynsaTopa

1.3.1 AHanoroBble BXOAHble CUrHanbI

Tabnuuya 1.3.1 - TexHu4yeckue xapakmepucmuKU aHai0208bIX 8X00HbIX CU2Han0e

TexHU4ecKas xapakrepucTuka

3HaveHune

KonnyecTBo aHanorosbix BXO4OB

2

Twun BXOQHOrO aHanoroBoro curHana

YHudmumposaHHbie (FTOCT 26.011-80)
[MOCTOSIHHBIV TOK:

ot 0 MA oo 5 MA

o1 0 MA go 20 MA

oT 4 MA po 20 MA

HanpsikeHne nocTosiHHOro Toka:
ot0Boo10B

ot 0 MB no 75 mB

ot 0 MB pno 200 mB

ot0Bpoo2B

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

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

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

TCI 5001, W10=1,391, Pt50, ot muHyc 50°C go nntoc 650°C
TCIM 10001, W400=1,391, Pt100, oT muHyc 50°C o nntoc 650°C
TCM rp.21, oT muHyc 50 °C go nntoc 650°C

Tepmonapsbl no ACTY 2837-94
(TOCT3044-94, DIN IEC 584-1):
TXK (J), ot 0°C go nntoc 1100°C
TXK (L), ot 0°C go nntoc 800°C
TXKH (E), ot 0°C go nntoc 850°C
TXA (K), ot 0°C go nntoc 1300°C
TMNMN10 (S), ot 0°C po nntoc1600°C
TNP (B), ot 0°C go nntoc 1800°C
TBP-1 (A-1), ot 0°C go nntoc 2500°C

Paspelatowjasa cnocobHoctb AL

16 po3psgoB

Mpenen gonyckaemor OCHOBHOWM NpUBEAEHHOM <0,2%
NMOrpeLUHOCTM 3MEPEHNS BXOOHbIX NapamMeTpoB
TOYHOCTb MHAMKALNN 0,01 %

Mpenen fomnyckaemom AOMNOMHUTENBHO NOrPELLHOCTHY,
BbI3BAHHOW M3MEHeHWEM TeMnepaTypbl OKpyXatoLLei cpeabl

<02%/10°C

Mepvog nameperus, He 6onee

0,1 cek

["anbBaHW4eckas pa3BsA3Ka aHasrioroebiX BXo4oB

Bxoabl ranbBaHUYeCKN M30/IMPOBaHbI OT BbIXOAO0B U
OCTarbHbIX Lienen, HanpsikeHVe rarbBaHNYeCKON Pa3Bs3kU He
meHee 500 B

MpumeyaHusn:

1.Kax0bil 8x00 peaynsamopa MUK-121 moxem 6bimb CKOHgbueypuposaH Ha nodknoyeHue moboeo muna damyuka.
2.lMpu 3aka3e exo0a muna mepmorapa, 8 Kayecmee exo0a memrepamypHoOU KoppeKkyuu (komneHcayuu mepmo-9C
€80000HbIX KOHU08 MEPMOIapbl) Ucronb3yemcsi damyuk memrepamypbl, KOmopbIl Haxo0UMmcs 803/1e KIIEMM Ha MbiflbHOU

cmopoHe peaynsimopa.




1.3.2 AHanoroBbI BbIXOOHOMN CUrHan

Tabnuya 1.3.2 - TexHu4yeckue xapakmepucmuKU aHarno208bIx YHUpUUUPOBaHHbIX 8bIXOOHbIX CU2HAIT08

TexHMYeckas xapaKTepucTuka

3Ha4yeHue

KonnyectBo aHanorosbIx BbIXO40B

1

Twn BLIXOAHOrO @aHanoroBoro curHana

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

OT10B Ao 108, RH = 2 kOm
PaspeLatowasi cnocobHoctb LIAT 16 pospsigos
Mpepen gonyckaemon 0CHOBHOW NPYBEAEHHON <02%
NorpeLLIHOCT (OOPMUPOBaHUSI BbIXOAHOMO CUrHana
3aBNUCUMOCTb BbIXOQHOMO CUrHamna oT ConpoTUBIEHNUS <0,1%

Harpysku

Mpenen ,D,OI'IyCKaeMOVI [OMONHUTENBHOM NOrPELLHOCTY,
BbI3BaHHOW U3MEHEHNeM TemMmnepartypbl Opr)KaPOLIJ,eVI cpegbl

<0,2%/10°C

[anbBaHW4eckas pa3BsA3Kka aHanorosoro Bbixoga

BbIxoq ransBaHMYecK U30NMPOBaHbI OT BXOAOB M OCTarbHbIX
uenew, HanpshXeHne ranbBaHNYecKor pa3Ba3KknN He MeHee
500 B

1.3.3 lnckpeTHble BXOAHbIE CUTHalbI

Tabnuua 1.3.3 - TexHuYyeckue xapakmepucmuku OUCKPemHbIX 8X00HbIX CU2HaI08

TexHU4ecKas xapakrepucTuka

3HauyeHue

KonnyectBo AMCKpeTHbIX BXOO0B

2

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

0-7 B, oTpyuaTenbHON NONSAPHOCTN
18-30 B, oTpuuatensHoOmn NonsapHOCTH

BxogHown Tok (noTpebnexve no Bxoay)

<10 A

["anbBaHWYeckasi pa3Bsidka QUCKPETHbIX BXO4OB

Bxoabl cBsi3aHbI NOMAapHO U ranbBaHNYeCKM N30NMPOBaHbI OT
OPYrnx BXo40B U OCTallbHbIX uenen

1.3.4 [inckpeTHbIe BbIXOAHbIE€ CUTHanNbI

1.3.4.1 TpaH3UCTOPHbLIN BbIXOA

Tabnuua 1.3.4.1 - TexHU4YeCKUE xapakmepucmuku OUCKPEMHbIX 8bIXOOHbIX cU2Hano08. TpaH3uCMOopPHbLIU 8bIX00

TexHunyeckas xapakTepucTmka

3HayeHne

KonnyectBo AONCKPETHbIX BbIXOO0B

4

Tun BbIXOAa

OTkpbiThivi konnektop (NPN TpaHaucTopa)

MakcumanbsHoe Hanps>xeHne KommyTauuum

< 40 B noCTOsIHHOroO TOKa

MakcumarnbHbI TOK Harpy3ku Kaxxgoro Bbixoga

<100 A

["anbBaHW4eckas pa3BA3ka AUCKPETHbIX BbIXO40B

BbIxoAb! ranbBaH4ecky U30MpoBaHbl Mexay coboin, oT
OPYrMx BXOAOB U OCTanbHbIX Lienew, HanpshxeHne
ranbBaHU4YecKon pa3Bsa3kn He meHee 500 B

CurHan nornyeckoro
CwurHan normyeckon "1"

Pa3OMKHyToe COCTOsAAHME TPaH3UCTOPHOIO KIo4a
3aMKHyToe COCTOsAHNE TPaH3UCTOPHOIO Krko4a.

Bug Harpysku

AKTUBHas, NHOYKTUBHAA

1.3.4.2 PenenHbIN BbIXoA

Tabnuya 1.3.4.2 - TexHU4eckue xapakmepucmuKu OUCKPEMHbIX 8bIXOOHbIX cugHanos. PeneliHbIl 8b1X00

TexHU4eckasi XxapakTepucTuka 3Ha4yeHue
KonunyecTBo ANCKPETHbIX BbIXOAOB 4
Twn BbIXOAa [MepeknioyarLime KOHTaKTbl pene
MakcumarnbHoe HanpsbkeHUe KOMMYTaLMM NEPEMEHHOTO 220 B

TOKa (OeNCTBYIOLLEeE 3HAYEHME)

MakcumarnbHoe 3HayeHve nepemMeHHOro Toka

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

MakcumanbHoe HanpsaxeHme KoMMyTauun NoCToAHHOro Toka

or5B oo 30B

MakcumMarnbHoe 3HaYeHre NOCTOSIHHOIO ToKa Mpu
KOMMYyTaLWy Pe3UCTUBHO Harpy3kom

oT10MA o0 5A

CwurHan noruyeckoro "0"
CwurHan normyeckom "1"

Pa3OMKHyToe COCTOAHME KOHTaKTOB pene
3aMKHyTO€ COCTOAHNE KOHTAKTOB pene




1.3.4.3 ONTOCMMUCTOPHDbIN BbIXOA,

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

TexHU4ecKasa xapakrepucTmka

3HauyeHue

KonnyectBo AMCKPETHbIX BbIXOA0B

4

Twn BbIXOAa

ManoMoLLHbI ONTOCMMUCTOP, BCTPOEHHbIN AETEKTOP
HYNEeBOro HanpshxeHus gasbl NO3BOMSET BKIOYATb HArpy3Ky
TOMBKO MNPV MUHUMAIIEHOM HaNPSHKEHUN Ha Hew
(NpepoTBpallaeT co3gaHve NoMex B cetu)

MakcumMarnbHoe HanpsbkeHWe KOMMYTaLUUn NepeMeHHOro
(pevicTByloLIEE 3HAYEHWE) UMW NMOCTOSIHHOTO TOKa

He 6onee 300 B nepemeHHOro Toka

MakcrmMarnbHbI TOK Harpy3ku KaXxgoro Bbixoga

- He BGonee 0.7 A

- B UMNYJNbCHOM pexume YactoTon 50 'y ¢ AnnTensHOCTbI0
mmnyneca He 6onee 5mMmc —go 1 A

- MUKOBBIN TOK NEepPerpy3kun ¢ AnNUTenbHOCTbLIO nMnynbca 100
MKC 1 yactotor 120 umn/c —go 1 A

CwurHan noruyeckoro "0"
CwurHan normdeckon "1"

OTKMOYEHHOE COCTOsIHME onTocnMuncTopa.
BkntoyeHHoe cocTosiHme onTocMMucTopa.

Bug Harpysku

AKTUBHas, NHOYKTUBHAA

1.3.5 Perynsatop

Tabnuya 1.3.5 - TexHuyeckue xapakmepucmuku peaysmopa

TexHU4eckasi XxapakTepucTuka

3HauyeHune

Y1cno KOHTYPOB peryrnmpoBaHust

- KOADULNEHT yCUreHus
- BPEMSI UHTErPUPOBaHUS
- BpeMs guddpepeHumnpoBannsg

[lmanasoH n3MmpeHu1s napaMeTpoB HACTPOMKW perynsTopa:

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

30Ha HEeYyCTBUTENBHOCTU ot 000,0 go 999,9
CTtpykTypa perynaropa n, nn, ng, nng
(3aKOHbI perynmpoBaHusi) [BYXMO3NLMOHHbIN

Tpexno3nuUNOHHBIN

KoHTponvpyemble napameTpbl

M3mepsiemas BennumHa, 3agaHHas Tovka, 3Ha4eHue Bbixoga
U NOJ1I0XKEeHNE UCMONTHUTENbHONo MexaHn3sma

Bug 6anaHcmpoBky y3na 3agartyvka

CraTtuyeckasl, AMHaMm4eckas

1.3.6 NocnepoBaTenbHbIN NHTepdenc RS-485

Tabnuya 1.3.6 - TexHuyeckue xapakmepucmuku rnocrnedosamesibHo20 uHmepgelica RS-485

TexHuYecKkas XxapakTepucTmka

3HauyeHune

KonnyectBo npuemonepenart4ynkoBs

[o 32 npuemonepegaryvka Ha O4HOM CerMeHTe

MakcumanbHas AnvHa nMHuA B npegenax
OJHOro cerMeHTa cetu

[o 1200 meTpos

[nanasoH ceTeBbIX agpecos

255

Bug kabens

BuTasi napa, skpaHvWpoBaHHasi BUTasi napa

[MpoTokon cBsA3un

Modbus pexum RTU (Remote Terminal Unit)

["anbBaHW4eckas pa3BA3Kka

WHTepdelc ranbBaHn4Yecky N30nnpoBaH OT APYrMX BXOAO0B-BLIXOAOB U
OCTarnbHbIX Lienew, HanpsXXeHne rarnbBaHn4Yeckon pasessku He meHee 500 B

1.3.7 dnekTpnyeckue gaHHbIe

Tabnuya 1.3.7.1 - TexHudeckue xapakmepucmuKu 371eKmponumaHus

TexHU4YecKas xapakrepucTuka

3HaueHue

OnekTponuTaHue (NoAKMoYeHNe K ceTn):
- MOCTOSIHHOrO TOKa
- NepemMeHHOoro Toka

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

MoTpebnsiemblit TOK N0 NuTaHuo 24B

< 250 MA

[MoTpebnsiemas MOLLHOCTb OT CeTH
nepemeHHoro Toka 220B

<8.5B-A

3almTa gaHHbIX

EEPROM, cerHetoanektpuyeckas NVRAM

MNogkntoyeHne

C ThiNbHOWM CTOPOHbI peryndatopa ¢ NoOMOLLbH pa3beMa — KrieMMbl.

Tabnuuya 1.3.7.2 - TexHU4eCKUE XapakmepucmuKu 371eKmMpOornumaHusi aHaso208020 0am4yuka

TexHu4yeckas XapakTepucTtuka

3HauveHune

KonnyecTBo UCTOYHWMKOB NUTaHUS

2 (ecnu QUCKpeTHble BXOAA HE UCMONb3YHTCS, TOFAa OHWU UCMONb3YHTCS Kak
BTOPOW UCTOYHWK NMUTAHUS)

aﬂeKTPOHMTaHMeI

21B+1B

[MoTpebnsiembin ToK No nutanuio 21 B

<25 MA

[NogkntoyeHue

C TbINbHOM CTOPOHbI perynatopa c NOMOLLbIO pa3beMa — KnemMmbl.
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1.3.8 Kopnyc. YcnoBusa akcnnyatauum

Tabnuya 1.3.8 - Yenosus akcrnyamauyuu

TexHU4eckas xapakTepucTmka 3HayeHune
Kpennenue perynsitopa LMTOBOE
"abapuTHble pa3mepsbl (BxLxI) 96 x 96 x 189 mm
MoHTaxHas rnybuHa 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/amnnuTygHOWM)

po 60y / go 0,1mm

NomeleHne

3aKpbiTOE, B3pbIBO-, NoxapobesonacHoe.

Bo3ayx B nomeLLeHnM He JOMKeH codepXaTh Nbiv U NPUMECH arpeCCUBHbIX
napoB 1 ra3oB, Bbi3blBaOLLMX KOPPO3UIO (B HACTHOCTH: ra3oB, COAepXaLlmx
CEPHUCTbIE COEANHEHMS UM aMMMaK).

[MonoxeHune npy MOHTaxe

COornacHoO NPoeKTy

CTeneHb 3aWwmThbl

IP30

Macca 6rnoka, He 6onee

600 r

1.3.9 Mo cToMkoCTM K MexaHudeckomy Bo3geunctBuio perynatop MWUK-121 oTBevaeT wmcnonHeHuwo 5

cornacHo NOCT 22261.
1.3.10 CpegHee

Bpema HapaboTkm Ha oOTkas cC

y4eToMm TeXHU4YeCKoro

pernameHTUPOBaHHOIO PyKOBOACTBOM MO 3Kcnnyartauuu, - He meHee 4yem 100 000 yacos.
1.3.11 CpegHee Bpems BoccTaHoBneHus 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 ycnoswusix no rpynne 1 FOCT 15150-69.

1.3.14 W3zonaumsa

gencTeyowum 3HayeHvem 1500 B.

1.3.15 MwuHumanbHo OonyctmMmoe  anekTpuyeckoe CconpotuBrieHne usondauum  npu  Temnepartype

anekTpuyeckmx uenen MWK-121 oTHocuTenbHO kopryca u Mexgy cobown npwu
Temnepartype okpyxawuwen cpegbl (20 + 5) °C 1 oTHOCMTENBHOM BNaxHOCTU Bo3gyxa A0 80% BbloepxuBaeT B
Te4yeHUn 1 MUHYTbl AENCTBME WCMbITAaTENbHOMO HanpsXXeHWs CuHycoupanbHon dhopmbl Yactotonm (50 + 1) Iy ¢

okpyxatowen cpeabl (20 + 5) °C n oTHocuTenbHOM BnaxHocTn Bo3ayxa Ao 80% coctasnseT He meHee 20 MOwm.

1.4 CpeACTBa U3mMepeHuns, MHCTPyMEeHT U NPUHaANexxXHOCTU

[NepeyveHb NpMHaANEeXHOCTEN, KOTopble Heobxoanmbl ons KOHTpONA, perynmpoBaHnd, BblNOJIHEHUA pa60T

no TeXHUYEeCKomy obCnyXnBaHUIO perynaropa, npuseaeHsl B Tabnuue 1.4 (cornacHo OCTY MOCT 2.610).

Tabnuua 1.4 - lNepeyeHb cpedcme usMepeHuUsi, UHCmpyMeHma u rnpuHadnexHocmed, Komopbie Heobxodumbi rMpu obcryxueaHUU

peaynsmopa MUK-121

HaumeHoBaHue CcpencTB U3IMepeHuda, MHCTpyMeHTa n

NpUHaANEXHOCTEN

HasHauyeHune

1 BonbTmeTp yHMBepcanbHbiv L300

VlsmepeHme BbIXOQHOIO CUrHana 1 KOHTpOosib HanpsaxeHua nutaHua

2 MarasuH conpoTtusneHnuin P4831

3apgartynk curHana

3 OudbdepeHumnanbHbin BonbTMeTp B1-12

3agaTtyuk curHana u n3MepeHue BbIXogHOro curHana

4 Merommetp 94108

I/IamepeHme COMpPOTUBIIEHUA U304 MU

5 MNMUHUET MeaNLIMHCKUI

[MpoBepka kavyecTBa MOHTaXxa

6 OTBépTKa

Pas6opka kopnyca

7 Msrkasa 653b

OuncTka OT Nbln U rpasu

1.5 MapkupoBKa u ynakoBka

1.5.1 MapkupoBka perynaTtopa BbinonHeHa cornacHo FOCT 26828 Ha Tabnuyke ¢ pasmepamMm cornacHo

FOCT 12971, koTopas KpenuTcsa Ha ThINIbHOW CTOPOHE KOpryca U3aenus.

1.5.2  TnomGupoBaHue perynsaTtopa npeanpusTUEM-U3roTOBUTENEM MPU BbIMYCKE M3 NMPOM3BOACTBA He

npegycMoTpeHo.

1.5.3 YnakoBka perynsitopa cootBetctByeT TpeboaHusm FTOCT 23170.

1.5.4  Perynstop B COOTBETCTBUM C KOMMIEKTOM MOCTABKM YNakoBaH COrMacHO YepTexam npeanpustusi-

N3roToBUTENA.

o6cnyxnBaHus,
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2 ODyHKUMNOHalNbHbIE BO3MOXHOCTHU

Cmpykmypa peaynssimopa MUK-121 nocpedcmeom KoHguaypayuu Moxem 6bimb U3MeHeHa makKum
ob6pa3zom, ymo mMo2ym 6bimb peweHbl credyroujue 3adaqyu pe2ysiupoeaHusi:

v [IByXNO3NLMOHHOTO (NPU UCMONb30BaHUN PyHKLUM cBOBOAHO-NPOrpaMMmMpyemMblX AUCKPETHBLIX BbIXOA0B
npubopa) unn TPExno3MLMOHHOIo perynaTopa,

v NMNO-perynsatopa C aHanoroBbiM BbIXOAOM MMM UMMYMbCHBIM BbIXO4OM C BHELUHEN Wnu BHYTPEHHeW
obpaTHON CBA3bIO NO NOSIOXEHMIO NCMONTHUTENBHOTO MeXaH13ma,

v PerynaTtop ¢ aBTOMaTW4eCKON KOppeKuueih M3MepsieMoro W perynmpyeMoro rnapaMmetpa no BTOPOMY
aHanorosomy Bxofy,

v’ Perynatop ¢ aBToMaTM4eckon Koppekumen BHyTPEHHEN 3aAaHHOM TOYKM (TUN KOpPEeKLMn — cTaTuyeckas,
AnHammnyeckas No M3MEHEHUI0 3a4aHHOM TOYKM UK NO BHELLUHEMY COBbITUIO Ha AUCKPETHOM BXOAE),

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

v Perynsitopbl C BHyTPEHHEW U BHELLHEN 0GpaTHOM CBsI3bio (KOHLIEBbIE BbIKItoHaTenu),

v’ KackagHble cxembl peryrnmpoBaHus,

v’ PerynmpoBaHve COOTHOLLUEHUS ABYX BEMUYMH,

v’ BegoMoro perynatopa B KackafHbIX CXeMax perynmpoBaHusi,

v KOHTYpOB aBTOMaTUYECKOro perynimpoBaHus ¢ ynpaeneHnem ot 3BM,

v [Mpubopa py4yHOro ynpaeneHns UMMyNbCHBIM UCMIONHUTENBHBIM MEXaHU3MOM, C UHAMKaLMEN 3afatoLero
BO3ENCTBMSA U MHAMKALUMEN pearnbHOro 3Ha4YeHns NONoXeHNs UCMONHUTENBHOIO 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 3ABOAHHA/BUXIA,

- Mnpgukatopsl yctasok MIN-MAX TexHonornyeckon curHanusawmu,
- Mupgukatopbl coctosiHus kntoven BOJIbLUE-MEHBLLE,

- Knasuwmn nporpammmpoBaHus.

Ha 3agHei naHenu perynstopa pasmeLleHbl NPYXUHHbIE pa3beM-KIIEMMbI A4St BHELLUHUX COEAUHEHUA.

Oucnnen
MAPAMETP

Oucnnen
3ABOAHHA

Oucnnen
BUXIQ

MIK-121 CeeToanoaHble
VHOMKaTOPSI
® '~ O
Om Oswm
Ow CeeToamoaHble
= VHOMKaTOPSI
& COCTOSIHMS
Oor Krntoyen
o BOJIbLUE-
MEHbLLE
Knasuwmn

PucyHok 3.1 - BHewHut 8ud nepedHel naHenu peaynsmopa MUK-121

3.2 HasHaueHue gucnneeB nepegHen naHenu

e Oucnnen MNAPAMETP

e lncnnen 3ABOAHHA

e Nucnnen BUXIQ

B pexume PABOTA nHaMumpyeT 3HavyeHre BbIOpaHHOM U3MEPSEMON BENNYUHDI.
B pexume KOHOUTTYPUPOBAHWME nHanumpyeT 3HaveHne BbIbpaHHOro napameTpa.

B pexume PABOTA wuHAMUMpPYeT 3HayeHWe 3aJaHHOW TOYKM WU 3HaYeHue
TEXHOMOrMYECKOro napameTpa BTOPOro Bxoaa.
B pexunme KOHOUTYPUPOBAHWME vHanumpyeT HOMep napameTpa KoHurypaumm.

B pexume PABOTA wuHAMUMPYET 3HaYeHWe YMpaBnsWEro BO34ENCTBUS,
noJaBaemMoro Ha aHarnoroBbli WNW  UMMYSbCHBIA  BbIXO4 YCTPOWCTBA, CuUrHan
NOMOXEHWS NCMNOMHUTENBHOIO MexaHuama (B %) Unm cocTostHUe AUCKPETHBLIX BXOO0B-
BbIXOJOB perynsropa.

3.3 HasHayeHMe cBeTOAMOAHbLIX UHOUKATOPOB

e UHankatop ALM1

e NHaukaTop ALM2

e UnaukaTtop KY

e UnpgukaTtop 1Y

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

CBeTuTcs, ecnm 3HavyeHne BTOPOro aHanorosoro Bxoga Al2 meHblLue 3HaYeHWs1 YCTaBKM
curHanusauum oTknoHeHus MIN nnu npesbillaeT 3HaYeHne yCTaBkn TEXHONOMMYECKOon
curHanmnaaumm oTkroHeHna MAX.

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

- eCnu perynsitop ucnonb3yeTcs B Ka4ecTBe BEAOMOro perynsaropa,
- €CNY UCMONb3yeTCs BHELLHASA 3aAaHHas To4vka.

CeeTtuTtcs, ecnm perynaTtop HaxoanTcAa B NTIOKaNbHOM peXxunme ynpaslieHUd.
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e NHaukaTop PY CBeTuTCS, ecrnu perynsaTop HaxoauTCsl B PYYHOM pexumMe ynpaefieHUsl, U He CBETUTCH,
€CI1 PErynATop HaxoAUTCs B aBTOMATUYECKOM PEXUME YNpaBieHus.

e UnaukaTop IHT MwraeT, ecnu npoucxoguT nepegava gaHHbIX N0 MHTEPEENCHOMY KaHarny CBSA3MW.

e UnagukaTtop 1/S Ceetutcs, ecnu Ha gucnnee NMAPAMETP vHavumpyeTcsa 3HavyeHne nepBoro aHanoroBoro
Bxoga Al1, nnu napametpbl SLAVE (Begomoro) perynsTtopa.

e UhgukaTtop 2/M Ceetutcs, ecninm Ha ancnnee MAPAMETP vHaouumpyeTcst 3Ha4eHne BTOPOro aHanoroBoro
Bxopga Al2, nnu napametpel MASTER (BeayLuero) perynsaropa.

e UHaukaTop A CeeToguoaHbln  uHAMKaTOp  cocTosiHua  knoda  BOJbLWE  wvmnynbcHoro  wnu
TPEXno3uLMOoHHOro perynsitopa. CBetTutcs npu BknoveHHoM krtode BOJbLUE.

e UHaukatop V CeeToomogHbIi  MHAMKaTop  coctosHuss  kmova  MEHbBLUE — wmnynbcHoro  wnu
TPEXNOo3nLMOHHOro perynatopa. CBeTutcst npu BkntodeHHoM kntode MEHBLLUE.

3.4 CocTosiHue MHOUKaATOPOB pa3sfinidHbIX TUNOB perynatTopoB

MepekntoyeHe MHOMKATOPOB M Ha3HaYyeHVe OucnneeB (HanpuMep, KackafHbiX KOHTYPOB perynMpoBaHus
Beaywmit-MASTER nnin seaomblii-SLAVE) ocyLLecTBRSETCH NooYepeHbIM HaxaTheM knasuiuen [4¥] (no kpyry) u
3aBUCUT OT CTPYKTYpbl BbibpaHHoro perynsitopa (cM. napametp CTRL.00).

BHumaHue! Ecnu He wncnonb3yeTcs KackagHbll perynatop, TO MEPEKNOYEHME BuAa MHAMKALMK
OCYLLLECTBMSIETCS TOMbKO MEXAy napameTpamy KOHTypa perynupoBaHus BefoMbli-SLAVE (napameTp, 3agaHHas
TOYKa, BbIXOZ Perynsitopa) u peXxmuMomM nHamkaummn 2-x namepsiembix napameTtpoB 1 (Bxog Al1) n 2 (Bxog Al2).

3.4.1 AHanoroBble U UMNYJIbCHbIe perynaTtopbl. CocTosiHue MHOUKAaTOPOB

MHaukaumst ucnonb3yeTcs Afsi aHanoroBbiX M UMMYMbCHBIX PEryrsiTOpoB MpY YCTAaHOBIIEHHOM NapameTpe
cTpykTypbl perynartopa CTRL.00=0,1,2,3,8.

MoouyepeaHo Haxumas knasuily [L¥] nepeknoyaeTcst Mo Kpyry MHOMKAUMS OUCNNEEeB (CM. MyHKT MEeHIo
KoHdpurypauumn SYS.04, SYS.05).

® 1s o 3HayeHune namepsiemoro napametpa 1 (Bxog Al1) BoiBeaeHo Ha uHamkatop MAPAMETP
@ 2m e 3HayeHue namepsiemoro napametpa 2 (Bxog Al2) BoiBeaeHo Ha uHamkatop SABOAHHA
N3meHeHve 3agaHHO TO4KM BNIOKMPOBaHO
e Ha gunnee BUXIO nHanumpyeTcs cocTosiHMe OUCKPETHbBIX BXOO0B-BbIXO40B

BUXIA

e 4 J I
/) 1N

DI1 DI2 DO1 DO2 DO3 DO4

@ 1s e 3HayeHue namepsiemoro napametpa 1 (Bxoa Al1) BeiBeaeHo Ha uHamkatop MAPAMETP
O 2/M e 3Ha4yeHne 3aaHHOM TOYKM BbiBeAeHO Ha nHaukatop 3SABOAHHA

3.4.2 PerynsaTop cooTHoweHusi. CocTosiHne MHAMKaATOPOB

MHavkauma ucnonb3yeTcs ANnsi PerynsTopoB COOTHOLUEHWSI MPW YCTAHOBMEHHOM MapamMeTpe CTPYKTypbl
perynatopa CTRL.00=4,9.

MooyepenHo Haxumasi KnaBuLLy [4 ¥] NepeknouaeTcs No Kpyry MHAMKALMS UCHees.

CoCTOsiHME UHOMKATOPOB B pexunme perynartopa COOTHOLUEHUA COOTBETCTBYEeT COCTOAHUIO UHOMKATOPOB
CTaHOapPTHOrO perynartopa, 3a UCKIK4YeHnem crneaytoulero:

- nocne HaxaTtus knasuwm 3B[ (pexum u3MeHeHus 3agaHHOM ToukM) Ha uHaukatope MAPAMETP
WHAOMLMPYETCH COOTHOLLEHMEe Mexay napametpamu 1 (Bxog Al1) n 2 (Bxog Al2);

- Ha unagukatope 3ABOAHHA nHomumpyeTcsa 3agaHHOEe COOTHOLUEHME, 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 pexrMa U3MEHEeHUs! 3alaHHON ToukM (6bina HaxaTta knasuwa [¢'] unu no ucteueHue
BPEMEHM OKOSO 2-X MUHYT):

- Ha nHgukaTope MAPAMETP nHovumpyeTcs 3HadeHne namepsaemMoro napametpa 1 (Bxoa Al1);
- Ha nHgukatope SABOAHHSA nHavumpyeTcsa 3agaHHOE 3HAYeHMEe perynsaTopy B TEXHUYECKUX eanHULLAX.
3.4.3 KackagHbin perynatop. CocTossHue MHOUKaToOpoOB

MHaoukaumst ucnonb3yeTcst ANs KackagHblX PerynstopoB MpW YCTAaHOBMEHHOM MapamMeTpe CTPYKTYpbl
perynatopa CTRL.00=5,10.

MooyepeaHo Haxumas knasuily [4¥] nepeknioyaeTcs No Kpyry MHAMKAUMS AMCINeeB (CM. MyHKT MEHIo

KoHpurypauum SYS.04).

Ha wHavkauuo BbiBegeHbl napameTtpbl Bxoga Al1 u Bxoga Al2. B pgaHHOM pexume
paspelleHo ynpaBfieHne — W3MEHeHWe pexnma paboTbl. VM3MeHeHne 3agaHHOW TOYKM

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

e Ha aunnee BUXIO nHanumpyeTca cOCTOAHME OUCKPETHBIX BXOO40B-BbIXO40B

BKJIFOYEHO {
BBIKJIFOUEHO

DI1 DI2 DO1 DO2 DO3 DO4

Ha wHaonkauuio BbiBeAeHbl napameTpbl BegoMoro-SLAVE perynatopa. B gaHHOM pexuvme
paspeLleHo yrnpaBneHne — U3BMEHEHUE pexnmMa paboTbl 1 3ajaHHON TOYKN.
® 1s e 3HayeHue namepsiemoro napametpa 1 (Bxog Al1) BeiBegeHo Ha nHamkatop MAPAMETP
O 2/M e 3HayeHue 3agaHHom Todku perynsatopa SLAVE BbiBegeHo Ha nigukatop 3ABOAHHA

Ha vHgukaumio BbiBegeHbl napameTpbl Beaywero-MASTER perynatopa. B gaHHoM pexuvme
paspeLLeHo ynpaBneHne — U3MeHeHne pexvma paboTbl 1 3a4aHHON TOYKN.
O s e 3HayeHue namepsiemoro napametpa 2 (Bxoa Al2) BeiBeaeHo Ha nHamkatop MAPAMETP
® 2/m e 3HayeHue 3agaHHom Touku perynatopa MASTER BeiBegeHo Ha nHavnkatop 3ABOAHHA

3.4.4 PerynaTtopbl C BHELLHEN KOpeKLMen U BHeWHWUM 3agaHuem. CocTtosiHne
MHAUKaATOpOB

MHaukaums ncnonb3yeTcs AN perynstopoB C BHELUHEN KOpEeKUMeN Npu YyCTaHOBIMEHHOM MapameTpe
cTpyKTypbl perynstopa CTRL.00=6,11.
MoouepenHo Haxumas knasuwy [¢'] nepeknioyaeTcs No Kpyry MHAMKALMS AUCMNEEs.

Ha wHavkauuto BbiBegeHbl napameTtpbl Bxoga Al1 u Bxoga Al2. B gaHHOM pexume
paspelleHo yrpaBreHne — W3MEHeHWe pexvma paboTbl. VM3aMeHeHne 3agaHHOW TOYKM

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

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

Ha wHaovkauuio BbiBeAeHbl napameTpbl BegoMoro-SLAVE perynatopa. B gaHHOM pexvme
paspeLleHo ynpaBneHme — U3MeHeHue pexnmMa paboTbl 1 3a4aHHON TOYKN.
1/S e 3HayeHue namepsiemoro napametpa 1 (Bxog Al1) BeiBegeHo Ha uHavkatop MAPAMETP
2/M e 3HaveHne 3agaHHou Touku perynstopa SLAVE BbiBegeHo Ha nHaukatop 3ABOAHHA

oe

Ha wHgnkauuto BbiBegeHbl napameTpbl Beaylwero-MASTER perynatopa. B gaHHoM pexumve
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 3HAYeHWe 3aJaHHOW TOYKWM perynsitopa BbIBEAEHO Ha WHAWMKATOP
3ABOAHHA

L_Jo)
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MHavkaums umcnonb3yeTcst AN PerynsitopoB C BHELWHWMM 3adaHusM MpyW yCTaHOBMEHHOM napameTpe
cTpykTypbl perynatopa CTRL.00=7,12.
MooyepenHo Haxumas knasuwy [¢] nepekntoyaeTcs No KPyry MHAUKaLMS AUCNnees

1/S
2/M

1/S
2/M

oe

1/S
2/M

L_Jo)

Ha wvHavkaumio BbiBegeHbl napameTtpbl Bxoga Al1 mn Bxoga Al2. B pgaHHOM pexume
paspelleHo ynpaBfieHne — W3MEHeHWe pexunma paboTbl. VM3aMeHeHne 3agaHHOW TOYKM
3anpeLyeHo.

o 3HayeHune namepsiemoro napametpa 1 (Bxoa Al1) BoiBeaeHo Ha nHamkatop MAPAMETP

e 3HayeHune nsmepsiemoro napametpa 2 (Bxoa Al2) BoiBegeHo Ha nHgnkatop 3ABOAHHSA

e Ha gunnee BUXIO vHanumpyeTca COCTOSIHUE AUCKPETHbIX BXOA0B-BbIXOA0B UMK 3HaYEeHUs
aHaroroBoro Bbixoga

Ha vHaonkauuio BbiBegeHbl napameTpbl BegoMoro-SLAVE perynstopa. B gaHHom pexume
paspeLleHo yrnpaBeHne — U3BMeHeHUE pexnmMa paboTbl 1 3aAaHHON TOYKN.

e 3HayeHue namepsiemoro napametpa 1 (Bxog Al1) BeiBegeHo Ha uHamkatop MAPAMETP

e BHyTpuHOe 3HayeHue 3agjaHHOM Toukm perynstopa SLAVE BbiBegeHO Ha MHAMKATOP
3ABOAHHA

Ha vHgukaumio BbiBedeHbl napameTpbl Beaywero-MASTER perynatopa. B gaHHoOM pexuvme
paspeLleHo yrnpaBneHne — U3BMeHeHUe pexnmMa paboTbl 1 3aaHHON TOYKN.

e 3HayeHue namepsiemoro napametpa 1 (Bxog Al1) BeiBegeHo Ha uHavkatop MAPAMETP

e BHellHee 3Ha4eHNe 3aaHHON TOYKK perynsitopa BbiBegeHo Ha niaukatop 3SABOAHHA

3.5 HasHauyeHue kKnaBuLl

e Knasuwa [P/A]

e KnaBuwa [3AB[]

e KnaBuwa [A]

e KnaBuwa [V]

e Knasuwa [¢']

e Knasuwa [U]

Kaxxgoe HaxaTue KnaBuLLKM Bbi3biIBaeT Nepexos M3 aBToOMaTU4yeckoro pexuma paboTbl B
PEeXUM PYYHOro ynpaerieHUss U obpaTHO (COBMECTHO C HaxaTueM knasuwu [¢], ans
NOATBEPXAEHNS BbIMOMHEHNS onepauun nepexoaa).

KnaBuwa npegHasHaveHa Ans Bbi30Ba WHAMLMPYEMOrO 3HAYeHUs BHYTPEHHEN 3aaaHHOW
TOUKM (3a4aHus) Ons PenaKkTUpOBaHWUst WNWM ANs NEPEeKNoUYeHUsl PeXMMOB  3aAaHHbIX
BEMUYMH (BHYTPEHHE W/Unu BHELLIHEW 3aAaHHON BENNYMHDI).

KnaBuwa "6Gonblie". Mpu kaxgom HaxaTuy 3TOW KMNaBWLIM OCYLLECTBMSAETCH yBeNUYeHue
3Ha4YeHU, 3a4aHHON TOYKM, BbIXOAHOTO CUrHana ynpasneHuns (ynpasnsiowwero BO34encTems)
NN 3HayYeHMs1 U3MeHsieMoro napametpa. [lpy yaepXvMBaHMM 3TOM KNaBMLWIW B HaXaToOM
NOMoXeHUN yBenmyeHme 3HaueHMn NpoOMCXOAUT HEMPEPbIBHO.

Knasuwa "MeHblie". Mpu KaxaoMm HaxaTuvM 3TOW KNaBWULLK OCYLLECTBNSETCS YMeHbLUeHue
3Ha4YeHWU, 3a4aHHON TOYKM, BEIXOAHOTO CUrHana ynpasneHus (ynpasnsitoLero BO3aencTBms)
WUNM 3HayYeHUst M3MeHsieMoro napametpa. [pu yaepXvBaHUM 3TOW KNaBWLIM B HaXaToMm
MOMOXEHUN YMEHbLLEHNE 3HAYEHWI MPOUCXOAUT HEMPEPbLIBHO.

KnaBvwa npegHasHavyeHa Ons NOATBEPXOEHMS BbIMNOMHSEMbIX OEWCTBUA UMM Onepauun,
ana  dukcauum  BBOAMMBIX  3HaveHun. Hanpumep, noaTBepxaeHue nepexoga M3
aBTOMAaTMYECKOro pexumma paboTbl B PEXUM PYy4HOrO ynpaBneHus n obpaTtHo, dukcauns
BBOJA W3MEHEHHOW 3afaHHOW TOYKW, MOATBEPXOEHME BXOA4A B PEXUM KOHdUrypauuw,
NPOABWXEHUE MO YPOBHSAM KOHUrypaumm u T.m.

Knaeuwa npegHasHayeHa ONs Bbi30Ba MEHI KOHMurypauumn, a Takke NPOABMXKEHWS MO
MEHI0 KOHdUrypaumm.
B pexume PABOTA npu HaxaTum KnaBvLM M3MEHAETCH PeXMM UHAMKaLUn perynsTtopa.
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3.6 CtpykTypHas cxema perynatopa MUK-121

Al1 - BXxogHON namepsiemMblii v? / N MaHenb nHamMkaumm n
KOHTPONUpyeMmbiit napameTp KnaBmarypbl
Al2 - BXOOHOW curHan N AO - AHanorosbiit BbIXoa )
BHeLLHe 3aaaHHOM TOYKM 4@—> Beixoq aHarnorosoro
(3apaHus), napametp 2 ) perynsitopa unu peTpaHcmuccust)
) [ f] (Do1 ” A
R - - AUCKPETHbIN BbIxog 1
[D“ ANCKPETHEN BXON | @» Kntou «bonbwe». Amn., 3-x nnu
@-x NO3ULMOHHBIN perynsaTop )
[DIZ - [IUCKPETHbIN BXOA 2 ]—@—» MWKPO-
KOHTPO”HEP /DOZ - OVCKPETHBIN BbIX0A 2 A
TemnepaTtypHas KoppeKuMﬂ\ _ —@—» Kntoy «MeHbE.UQ». Mmn. unm 3-x
X0nofHoro cnas Tepmonap J o \[TOSULIMOHHBIM PerynsaTop )
(DO3 - ANCKPETHBIN BbIXoa 3 A
ocnegoeareanbm UHTEPdENC 4@_» Bl Boraer o SagaHon
S-485: koHurypupoBaHue, npuem norb3oBaTenem noruke paboThl
nepeuaqa KOMaHA 1 AaHHbIX A\ W
604 - OUCKPETHbIN BbiXxog 4 )
MuTtanne —@—» Pabotaet no 3agaHHon
=24 B; ~220B \ ) (lonbaoeaTeneM noruke pa6on:b

PucyHok 3.2 — CmpykmypHasi cxema peaynsimopa MUK-121

3.7 NpuvHUMn pa6oTbl perynaropa MUK-121

Perynatop MUK-121, cTpyKkTypHas cxema KOTOPOro npvBedeHa Ha pucyHke 3.2, npeacTtaBnsieT cobon
YCTPOWCTBO WM3MEPEHUsI 3HAYEHUA BXOOHOrO napameTpa, 06paboTkm u npeobpas3oBaHUsi BXOOHOIO curHana u
Bbla4n ynpaBnsoLLMX BO3OENCTBUN.

Perynatop MWK-121 pabotaeTr nog ynpaeBneHWEM COBPEMEHHOTO,  BbICOKOMHTErPUPOBAHHOTO
MukpokoHTponnepa RISC apxutekTypbl, M3roTOBMEHHOrO MO BbiCOKOCKopocTHOW KMOI TexHonorum ¢ HU3kum
3HepronotpebneHnem. B NOCTOAHHOM 3anoMUHaOLWEM YCTPOMCTBE pacnonaraeTcs 6onbLlioe Konmyectso yHKLUIA
ONS pelweHus 3afjadv KOHTponsa u perynupoBaHus. [locpeacTtBoOM KOHMUIYpUpOBaHWS MNOnb3oBaTernb MOXET
CaMOCTOATENbHO HacTpanBaTb PErynATOP Ha peLUueHne onpeaeneHHbIX 3agad.

Perynatop MUK-121 ocHaweH aHanoro-undgpoBeiM npeobpasoBaTtenemM, ysnamu AWCKPETHO-LMAPOBOro
BBOAA M LM(PPO-AUCKPETHOrO BbIBOAA, CTOPOXEBBLIMU CXEMaMu [Ansi KOHTPONsA UMKMNOB paboTbl Mporpammbl,
aHeproHesasucumown namateto EEPROM, NVRAM ans coxpaHeHus nonb3oBaTenbCKUX napameTpoB KOHUrypauum
W OaHHHBIX.

BHyTpeHHAs nporpamma perynstopa MUK-121 dyHKUMOHMPYET C NMOCTOSHHBbIM BPEMEHHbIM uuknom. B
Hayane Kaxgoro uMKna BHYTPEHHen paboyeri nporpamMmbl CUHMTHIBAOTCH 3HAYEHWS aHaroroBbIX U AWCKPETHbIX
BXOAOB, MPOM3BOAMTCA CuMTbiBaHWEe W obpaboTka knaeuaTypbl (nodaBneHve pgpebesra u  obHapyxeHue
[OCTOBEPHOCTM), MpPMeM KOMaHA WM AaHHbIX U3 MocrnefosaTtenbHoro uMHTepdenca. MNpyu NoMolmM 3TUX BXOAHbIX
CUrHamnoB OCYLLECTBMSATCS, B COOTBETCTBMM C BblOpaHHbIMM Monb3oBaTeneM QYHKUMSMU 1 napameTpamu
KOHdWrypaumm, Bce pacyeTbl. [locne 3Toro ocywecTBnseTcs BbiBOA4 MHOPMAUUWM Ha AUCKPETHbIE BbIXOAbI, Ha
WHOMKAUMOHHbIE dnMeMeHTbl, a TaK Xe uKcaumsa BbIMUCMEHHbIX BEMWYMH AONS  pexvMa nepejayv
nocrnefoBaTeNnbHOrO MHTepdeica.

3.8 PacnpepgeneHue BxogoB-BbIXo40B CTPYKTYp perynatopa MUK-121

Tabnuua 3.1 — PacripedeneHue 8x0008/8bix0008 cmpykmyp peaynsmopa MUK-121

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

onpeaensiemMasi napaMeTpom 1 Bxoa Al1 1 Bxoa Al2 1 BbIXOA " BXOA 1 BXO4 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 NO3ULIMOHHbIN Perynupye Wuankauus PeTpaHCMVI cMm. Tabn. cMm. Tabn. Bbixoa Bbixoa

perynaTtop MbIVA ceus? 3.3 3.3 BonbLie MeHbLue
napameTtp 1

0002 — NWA-LLINM perynsatop | Perynupye Wuaunkauus PeTpaHCMVI cMm. Tabn. cMm. Tabn. Bbixoa CBo0b6.
Mblif ceus? 3.3 3.3 MAg-lWmm | nporp. "
napameTp perynsitopa
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lpodomxkeHue mabnuuypl 3.1 — PacripedeneHue 8xo00e/8bixo008 cmpykmyp peaynsmopa MUK-121

0003 — aHanorosbI Perynupye Wugukaums | Beixog cM. Tabn. cMm. Tabn. CB06. CB0b0.
CTaHgapTHbI perynsiTop Mblii perynsi- 3.3 3.3 nporp. " nporp. "
napameTp Topa
0004 — aHanorosbIN Perynupye Perynupye Bbixoa cM. Tabn. cM. Tabn. CB06. CB00.
PerynsTop COOTHOLLEHMS Mblid Mblif peryns- 3.3 33 nporp. " nporp. "
napametp 1 | napametp 2 | Topa
0005 — aHanorosbIN Perynupye Perynupye Bbixoa cM. Tabn. cM. Tabn. CB06. CB00.
KacKafHblii perynsaTop Mblif Mblif peryns- 3.3 33 nporp. nporp. "
napametp 1 | napameTtp 2 | Topa
0006 — aHanorosbIN Perynupye BHeluHsA Bbixoa cM. Tabn. cM. Tabn. CB06. CB00.
PErynsTOp C BHELLHEV Mblit koppekuusi | peryns- 33 33 nporp. " nporp. "
KoppeKuven 3aganHus napameTp 1 Topa
0007 — aHanorosbIN Perynupye BHeluHsA Bbixoa cM. Tabn. cM. Tabn. CB0b. CB0b.
PErynsTOp C BHELLHUM Mblit 3apaHHas! peryns- 33 33 nporp. " nporp. "
3ajaHuem napameTp TOYKa Topa
0008 — ~MNynbCHbIV Perynupye Perynupye PetpaHcmn | KoHueson KoHueson Boixoa Bbixoa
MbIi MbIi cens® BbIKIH0- BbIKIO- Bonblue MeHbLue
napametp 1 | napameTp 2 YyaTenb YyaTenb
3akpbITO OTKpbITO
(0%) (100%)
0009 — UMNynbCHBbIN Perynupye Perynupye PetpaHcmn | He wncn. He wncen. Bbixoa Bbixoa
perynsaTop COOTHOLUEHUS MbIR MbIN ceust Bonblie MeHbLue
napametp 1 | napametp 2
0010 — MNynNbCHbIN Perynupye Perynupye PetpaHcmn | KoHueson KoHueson Boixoa Bbixoa
KackagHbI perynstop MbIN MbIN ceust BbIKITO- BbIKIIO- Bonblie MeHbLue
napametp 1 | napameTtp 2 YyaTenb YaTenb
3akpbITO OTKpbITO
(0%) (100%)
0011 — MNyNbCHBIV C Perynupye BHewwHss PetpaHcmn | He ucn. He wnen. Bbixoa Bbixoa
BHELLUHEW KoppeKumen MbIN Koppekuns censt® Bonblie MeHbLue
3afaHus napameTp 1
0012 — »MnNynbCHBIV C Perynupye BHewwHss PetpaHcmn | He ucn. He wnen. Bbixoa Bbixoa
BHELUHUM 3a4aHnNsM MbIi 3aJaHHas ceus”) Bonble MeHbLue
napameTp TOYKa

MpumeyaHums.

1). Curnanel DO1-DO2 sasnstoTca cBob6ofgHo-nporpammupyemMbiMu. T.e. ecnu kakon-nnbo m3 curianos DO1-DO2 He
3a[€elCTBOBaH B CTPYKType BblOpaHHOro tuna perynsatopa (cm. napametp CTRL.00), To cBOGOAHbIN ANCKPETHBIN BbIXO4 MOXET B
COOTBETCTBUU C BbIGpaHHOM NOrMKon paboTbl U ycTaBKaMu yNpaBnsTbCs O4HWUM 13 BbiOpaHHbIX aHanoroBbIX CUrHanoB

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

KOHUEeBbIMU BblKnto4YaTenamu

OcobeHHocmu ucnonb308aHusi OUCKPEemHbIX 8X0008:

2.1. Ytobbl He BHOCUTb B CUCTEMY YMpaBreHWs HEQOCTOBEPHY WMHMOPMAaUMIO O MOMOXEHWU MCMOMHUTENBHOrOo

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

MCNOMHUTENBHOIO MexaHuama He koppekTupyetcs B coctosiHne 0% vnu 100%, a npocto 6riokvpyeTtcs cpabaTtbiBaHWe BbIXOAHbLIX

kntoyen perynsatopa BOJNbLWE-MEHbBLIE cooTBeTCTBEHHO CpabaTbiBaHNAM KOHLIEBbIX BbIKMOYaTeNen.
2.2. IHdopmaLusi 0 COCTOSIHUM OUCKPETHBIX BXOAOB nepeaaeTcsi no nHrepgency RS-485.

3) Mpn ucnonb3oBaHMN YHKLMN PETPAHCMUCCUM Ha aHamnoroBbli BbIXOA PErynatopa pacnpefensircs cnepyolime
aHarnoroBble curHanel perynsaropa (cm. napameTtp CTRL.00):
- 3HayeHune aHanorosoro Bxoaa Al1, Al2; paccornacoBaHue perynatopa, Tekylee 3afaHve perynsrtopa, TOMbko Ans
yHKLMM peTpaHcMuMccun (Bo BCex CTPyKTypax perynstopoB kpome CTRL.00=8-12).

- MOMNoXeHWe MexaHW3Ma UMMYNbCHOTO PerynsaTopa.
1) BHyTpeHHss NnepeMeHHas criexeHust 3a BoixogoM 6e3 oGpaTHoOl CBS3M.

2) Bxop Al2 c obpaTHo cBA3bIO.

3.9 CTpyKTypHble CXeMbl perynaiTopoB

B aTom pasgene 6yayT npeacTtaBneHun CTPYKTYPHbIE CXEMbI PETYNSITOPOB:

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

— NA-ananorosein (puc. 3.5)

— NWO-aHanoroBbI COOTHOLLEHUI (pUc. 3.6)

— kackagHbein MO-aHanorosein (puc. 3.7)
— MNWO-aHanoroBbI C BHELWHEN Koppekunen 3aganHms (puc. 3.8)
— NMWO-aHanoroBbI ¢ BHELWHMM 3agaHneM (puc. 3.9)

— MNNA-mmnynecHem (puc. 3.10)
— MNA-»mnynbCHBIN cooTHOLWEHUN (puc. 3.11)

— kackagHbin MAO-umnynbcHbIn (puc. 3.12)
— MO-mMNynbCHBIN C BHELUHEN Koppekumen 3agaHus (puc. 3.13)
— NNO-mmMnynbCHBIN C BHELIHWUM 3agaHunem (puc. 3.14)
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2-x, 3x DyHKL AN AO
Al1 Ej:noa'::“m?&‘é:ggsau"“ PV1 i perpaHcMmuccum —>
sxona Al1 NAPAMETP perynsitop aHanorosoro Bbixona
o Q- o] | oo
a curHana —
3A HUE “BOJIbLWIE” DO1
B Sopmmposaren| | DO2
curHana —»
“MEHbBLUE” DO2
s
Al2 Briok Hopmanusaumm | py/o Jloruka pa6oTbl DO3
u macwTabupoBaHust AVCKPEeTHOro >
Bxona Al2 Bbixoga DO3
[Moruka pabortel] | DO4
DI1 | I Tlorvka pa6otsl AVCKPSHHOID e
DI [MICKP ETHBIX Bbixoga DO4
— [Tlexcaos DI1 u DI2
PucyHok 3.3 — CmpykmypHasi cxema 2-X, 3-X MO3UUUOHHbIX peaynsimopos
BnoK HopManua3auumu DyHKUMU AO
All " MacILTaBNpC Pva peTpaHcMuccumn .
sxona Al &> aHanorosoro Bbixoaal
WM
—e
peHue
opmupoBartens| |po1
AUNCKPETHOro >
Bbixoga DO1
Joruka pa6oTbl DO2
ANCKPpEeTHOIro >
DO2
Bnok Hopmanusauum - = L_Beixona DO2
= 1 macwtabupoBaHust E/ l = Jlorvika pa6oTbl DO3
Bxona Al2 PV3 AONCKPETHOIo >
sbixona DO3
Di1] Orvika paboTbl Jloruka paGotel] |DO4
ANCKPETHOIO —>
AVCKPETHBIX
Di2} xonos DI1 u DI | _sbixona DO4 |
PucyHok 3.4 — CmpykmypHasi cxema MUL-LUVM pezaynsmopa
(A ¥]| Py/ABT
Al1 Brnok Hopmanusauum PV1 ®opmuposatens | | AO
#“ MacwTabupo ® aHarnoroBoro BbIX0Aa
Bxona Al1
I NMpenoea-
peHue
Jlornka pa6oTtbl DO1
AOVNCKPEeTHOro >
Bbixona DO1
Jloruka paboTtbl DO2
AVCKPETHOro —>
Bnok Hopmanusauum e o
Al2
u macwtabuposaHus = JNoruka paGoTbl DO3
Bxoga Al2 PVS AVCKPEeTHOro — -
Bbixona DO3
DIt TIorviKa paboThl Joruka pa6ortsi| | DO4
AUCKPETHOro >
[OMCKPETHBIX
Di2 xonos DI1 u DI2] |_Bbixona DO4 |
PucyHok 3.5 — CmpykmypHasi cxema cmaHOdapmHoeo [T/ aHanozoeo020 peeynsimopa
CTRL.10
Al Briok Hopmanusauum |Em1 PY/ABT
n macwrabuposanua |pv1 AO
Bxona Al1 >
[ @ Jlornka paboTtbl DO1
Bnok 6ezonacHoro ;\:‘igpeTB%;? =
ynpaeneHuns _L
. Jlornka paboTtbl DO2
Al2 Briok Hopmanusauum |Er2 SP=k"PV2+b AMCerTB%Z >
: uuacumscup=inn [PVl B |_eeixona DO2_|
g
Bxoaa Al2 - - " Tlornka pabortol DO3
AVICKPETHOro >
B Bbixona DO3
JNoruka paGoTtbl 4
Di1] Tlorvka paboTel Avncxpep:'uoro Dg,
DI AOANCKPEeTHbIX

BXxXonos

Bbixona DO4

PucyHOK 3.6 - CmpmeypHaﬂ CXema aHalioeo8020 peeyriamopa COoOmHoweHus
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i CTRL.10
Bnok Hopmanuaauum L8
Ald u macwitabuposanusa |pv1 —~ Benomoin max PE/IABT AO
Bxona Al1 ® nua / >
perynsarop m [ & v Joruka patoTbl DO1
L See AncKkpeTHoro >
Bnok 6esonacHoro Bbixona DO1
Befomoro ynpasneHus
erynstopay TTorvka paboTsl DO2
ANCKpeTHOoro >
Briok Hopmanmaauum | Err2 Bbixona DO2
Al2 B =
—=+» u macwrtabuposanusa |PV2 enyLiun TNoruka pa6otel] ([DO3
Bxona Al2 ‘—& nun d [AVCKPeTHOro >
RoryaAToR = Bbixona DO3
P Bok KoHTpornsi
seayulero AOCTOBEPHOCTU Jloruka pa6otei| (DO4
3apgaHus AVCKPETHOro >
S Bbixona DO4
DIt Tlorvka paboTbl
DI2 ANCKPETHbIX
BX000B
PucyHOK 3.7 - CmpmeypHaﬂ cxema KackaOHO20 aHal0e08020 peeyriamopa
[A W) PY/ABT
Bnok HopManuaauum DopmupoBartens AO
Al
»| u macwratupol Py 1 R — ananorosoro sexana | | T
Bxona Al1 i
HKoppekTop BbIXOO
SP
Norvka pabotbl DO1
AWNCKPeTHOro >
Bbixona DO
Norvka pabotel DO2
LOWCKPEeTHOro >
Al2 Briok HopManuaaumm L enie ]
W MacwrabupoBaHWA —E_ _______ | kiR | TNorvka paGotbl DO3
Bxoaa Al2 Pv2 A - OWCKpeTHOro >
m Bbixona DO3
DI1 | JIMormka pabots TNoruka pabotel| | DO4
OWCKPeTHOro >
OMCKPETHBbIX
Di2 xonos DI1 n DI2] | Bbixona DO4 |
PucyHok 3.8 — CmpykmypHasi cxema pezynsimopa ¢ eHelwHel Koppekyuel 3adaHusi
(A W¥]| PY/ABT
an | |~ & n S s >
Lt X
ny o
SP Normka paboTsb! DO1
BHYTRSHHAA OMNCKPEeTHOro >
Boixona DO
Normka paBoTtel DO2
LOMCKPETHOro >
Al Brok HopManuaaumm e |__Bbixona DO2 |
u macwrabupol Noruka patoTekl DO3
Bxoga Al2 AWNCKDPEeTHOro -
Bbixoga DO3
DI1 |y [Tormka paboTel ﬂgmﬁapg_ra'gor;bl 09'_4
LOMCKP ETHbIX
DI2 b vonos DI u DIZ | _seixona DO4 |
PucyHok 3.9 — CmpykmypHasi cxema peaynsimopa ¢ 6HeWHUM 3adaHuem
Bnok Hopmanuzaim | PV1 i DyHKUMN AO
Akt “ MmacwTabupoBaHus 4® nnng-ro peTpaHcMuccumn —>
sxona Al1 pery P ananorosoro swixona
DdopmupoBaTens DO1
1 curHana —
“BOJIbLUE" DO1
dopmupoeaTens DO2
‘CED —
BryTpe HHMWA MEHbLLE" DO2
- uHTerpatop I
Bnok HopManuaauum
2 u macwitabuposaHus —I / I7 4/., MeXaHU3Ma JNorvka paGoTbi DO3
Bxona Al2 Pvé - ANCKPpEeTHOro >
Bbixona DO3
DI1 | I'Torvka paboTe | Jloruka pabotel| | DO4
AVCKPETHOro >
ONCKPETHbIX
B2 Bxonos DI1 n DI2j Bbixoga DO4

PucyHok 3.10 — CmpykmypHasi cxema UMynbCHO20 peayrnsimopa
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CTRL.10 —
Al Brok Hopmanusaummu PY/ABT
+»] u macwTabuposanus max BoK peTaHCMUCCUn
sxona Al1 i — ’-Ei aHanorosoro curHana
! o ‘BONbLUIE"
Brnok 6esonacHoro ey ol
yHpasnsHus peotpasosarensd MEHbLLIE"
Al2 Brniok Hopmanusauuu SP=k*PV2+b BHyTpeHHuA
v macwtabuposaHus |p " MHTerparop
Bxoaa Al2 &> NOnNoXeHus
E JNorwuka pa6oTtbl
[AVICKPETHOro
DI1 TNoruka pa6otbi Bbixona DO3
Diz “"‘;,'Z‘,’,ef;;""‘ Noruka pa6oTtbl
AVICKPETHOro
Bbixona DO4
PucyHOK 3.11 - CmpmeypHaﬂ CcXema umnyribCHO20 peayridsmopa COOmHoweHus
CTRL.10
Al Brnok Hopmanuaauumn |Er1 -
———»] u macwrTabuposanus |PV1 Benomein Bnok petaHcmuccum AO
sxona All nma
perynsTop laHarnoroBoro curHana)
- " - |DO1
(3= Bnok 6esonacHoro " =y BOJIbLIE >
npasnenus IMNYNbCHBIA
BeaoOMOro = peobpazosarend MEHbLIE"| | DO2
perynsitopd
Al2 Briok Hopmanuaauum | EM2 BHyTpeHHUMA
———»] u macwrtabuposanus |pv2 MHTerpaTop
sxona Al2 —@ nonoxeHus
BrioK Ko
SP SIOK KOHTPOns
Beayluero [OCTOBEPHOCTM Jlorvka paGoTet DO3
erynsaTopa 3apnaHus ANCKpEeTHOIo
. P Bbixona DO3
DI1 Tlorvka paboTel T P taTE o
DI2 AMCKPOTHEDC CuHXpoHU3aums AMCKpETHOro >
— NonNoXeHust |__sbixona DO4
PucyHok 3.12 — CmpykmypHasi cxema kackaGH020 UMIyIbCHO20 peaynsimopa
Al1 Bnok Hopmanusauum DyHKLINN AO
u macwitabuposaHms peTpaHcMmuccun ==
Bxona Al1 aHanorosoro sBbixonal
DopmupoBaTens DO1
curHana -
I MmnynbeHbii “BOJILLWE" DO1
5 18 ] dopmuposarens DO2
curHana —>
BryTpeHHMWA “MEHbBLIE" DO2
uHTerpatop I
Al2 Briok HopManuaauum
1 macwtabuposaHus —E ______ | UHAauKaums I MeXaHu3IMa Jloruka pa6oTbi DO3
Bxona Al2 anckpeTtHoro
ny Bbixoga DO3
DI1 | I'Torvka paboTel Joruka paboTel| |DO4
AVCKPETHOro
OMCKPETHbIX
D12 1yl xonos DI u DIZ) seixona DO4
PucyHok 3.13 — CmpykmypHasi cxema UMrysibCHO20 peayriimopa ¢ 8HewHel Koppekyuel
Bnok Hopmanusauum PyHKLUMN AO
Al " Macujc"rDaGMpc peTpaHcMuccumn b
Bxona Al1 2HaNOroBoro BbIX
Ky DopmMmupoBaTtens DO1
curnana
SP MMnynbCHbIA “BOMBLWE" DO1
BHYTPeHHAA peobpasosateny) o orne e rone DO2
curHana —»
BryTpeHHuA “MEHbBLIE" DO2
uHTerpatop [
Al2 Bnok Hopmanusauum SP
1 macwtabuposaHus BHeLWHANA MexXaHu3IMa Jloruka pa6oTbi DO3
Bxona Al2 PVv2 AnckpeTHoro |
Bbixoga DO3
DI1 | JJ Tlorvka pabotst TNoruka paboTbl DO4
AVCKPETHOro >
ONCKPETHbIX
DI2 Ly v on08 DIt u DI2 Beixona DO4

PucyHok 3.14 — CmpykmypHasi cxema UMITy/IbCHO20 pe2ynsamopa C 8HEWHUM 3adaHuem
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3.10 MpuHUMN paboTbl 6110ka 06paboTkM aHanoroBoro Bxoaa
3.10.1 Bnok o6paboTKK aHanoroBoro Bxoga

Perynatop MWK-121 wumeeTr pgBa aHamnoroBbix Bxoga Al, curHan ¢ koTopbix obpabaTtbiBaeTcs
COOTBETCTBYOLWMMY Brokamn npeobpasoBanus AIN.

AHanoroBbIVi curHan umeet npouenypy obpaboTki. [laHHas npoueaypa ucnonb3yeTca ANs NnpeacTaBneHns
BXOAHOIMO aHanoroBoro curHana B Heobxogumow nonb3oBaTento ¢opme. Ha pucyHke 3.15 nokasaHa
yHKUMOHanbHasa cxema 6noka 06paboTkn aHanorosBoro BXOAHOro curHana.

Yoobers mern AN Mmepaic
___________________ e
|
| - _ _cyewom
I \ 000 ]I 5 |
hmepgecy =
| . |
| DUbmp LMBLHEX Modyre ey j ‘ fi71%) I |
I 7oMeX. 7 CLzHI 2 GLyBIP 4 ‘ | |
. I
/4 / I T o 7 ‘ oot | Modyre kapekuue l
30200020 Gxoda
LuzHan 727., 7 e 7
CALT | 0% \ | |
| | = I U =%
ANDS ANOT ANGZ Tadmuua Kkeapduman - —T——
I Saparempe AUHEAPUIAL CURHINT 6 [ - - Tex.ed
| Kanpoty _? | 009 | |
| X 1Y B N | |
| | | R O1 |
\
| ———s = I [
lE== : = | |
l e | o |
| CALT00 CATTOT WRYDOURYE | [ | |
-
: \ TBP (A-1) oo :

PucyHok 3.15 — @yHKyuoHarnbHas cxema 6r10ka npeobpasosaHusi 8X00HO20 cuzHana

Ha pucyHke npuHaTble cnegyolmne 0603HaYeHns:

1. ®unbTp UMNYNbLCHbLIX NOMeX. Vicnonb3yeTcs AN NoAasneHus MMNynbcHbix nomex. Onpegensetcs
napameTtpom AIN.05 «MakcumanbHast ANUTENBLHOCTb MMMYNbCHOW nomexu». Ecnn B kakom nubo umkne namepeHus
TEXHOMOrMYeckoro napameTpa obHapy>XeHO ero n3amMeHeHve, To nNpeanonaraeTcsi BO3MOXHOCTb AENCTBUS MOMEXM U
BbIXOZHOW curHan opMmpyeTcs (C y4eTOM YCPEAHEHUS U3MEPUTENbHbIX 3HAYEHUIA) MO UCTEYEHUN YCTAHOBIIEHHOTO
BPEMEHMW ANUTENBLHOCTU NoMexu. To ecTb, eCnv ANUTENBHOCTb U3MEHEHMUS cUrHana bonblue 3a8aHHOro T nowexu, TO
3TO WM3MEHEHWe pacLeHMBaeTCs Kak eCTeCTBEHHOe M MPVHUMaeTCA B AanbHenwylo o6paboTky C 3adepKkon
BpeMeHM Tromexn (PUCYHOK 3.4). PaboTa aaHHOro cdunbTpa BHOCUT AOMNOMHUTENBHOE TPAHCNOPTHOE 3anasgbiBaHue B
CUCTEMY perynupoBaHus, KOTOPOE PpaBHO BenuuuHe napameTpa «MakcumanbHas OnNUTENbHOCTb MMMYMNbCHON
nomexuy». MoaTomy Bcerga Hy>KHO CTPEMUTBLCA MUHUMU3NPOBATh AaHHbIN MapamMeTp.

2. Moaynb HopmManusauum curHana. 3ToT MoAyrfb HOpPManu3yeT BXOOHOW aHaroroBbii curHan. BaxkHow
byHKUMEN [AHHOTO MOAYMNsi eCTb KOHTPONb OOCTOBEPHOCTU AaHHbIX. B cnyyae Bbixoga aHanoroBoro curHana Ha
10% 3a guanasoH, KOTOpbIN YCTaHaBNMBaeTCH Npu KannbpoBKe perynatopa, Mogynb MOCLINAeT CUrHan perynsaropy
0 HeJOCTOBEPHOCTU AaHHbIX B kaHane. [py 3ToM ecnu curHan Huxe guanasoHa U3MEHEHUS Ha gucnnee ropvt
ErrL, npu npeBbiweHnn gaHHoro avanasoHa Ha avcnnee roput £~ H. B 06onx criyuasix reHepupyeTca cobbiTuie
«paspbIB NTMHMN CBA3M C OATYMKOMDY.

3. NapameTpbl kanu6poBkKU. OnpenensalT TOYHOCTb KaHama U MEHSIIOTCA NpuU 3aMeHe fatyvka Wnu
nepexoge Ha Apyron Tun gatyuka. MNogpobHee o kanMbpoBkax aHanoroBbix BXOAOB CMOTpUTE B pasgerne 5.

4. 3KcnoHeHuuanbHbIn GuUNbTP. PUNbTP UcCNonb3yeTcs Ans MNOAABMEHMS MNoMeX, a Takke Ans
nogaeneHuns «apebesra» MHAMKAUMKM (4acTbiX WU3MEHEHUI MNOKasaHWN perynsitopa u3-3a konebaHui BXOAHOro
curHana). Onpegensetca napameTtpom AIN.04 «lMocTosHHas BpemeHu undpoBoro unsTpar.

5. Moaynb macwtabupoBaHusa curHana. OTOT MOAYMb NMHeapusyeT 1 MacluTabupyeT BXOAHOW CurHan
COrnacHo 3afaHHOW Monb3oBaTeneM HOMUHAaIbHOW CTaTUYECKOW XapaKTepUCTUKM AaTyuka, KOTOPbIN MOAKIOYEH K
naHHomy Bxopy. MimeeTcs B BuAy, YTO MMEHHO 34eCb BbIOMpaeTcs TN NOAKMIOYEHHOrO K KaHany Aatyvka. Takke B
3TOM MOAyrne eCcTb BO3MOXHOCTb W3BMEYEHUS KBaOpaTHOrO KOPHS U3 BXOAHOro curHana. Monb3oBaTenb nmeeT
BO3MOXXHOCTb NIMHEAPU30BaThb CUrHaN Mo COOCTBEHHON KPUBOW NMMHEapu3aLunm.

6. Tabnuua koopauHaT nuHeapu3auuu curHana. [aHHas Tabnuua onpegensieT KoopAuHaThbl
nonb3oBaTeNbCKON NHeapusaLmmn, napameTpbl KOTOPOW 3adatoTcsl Ha ypoBHe koHpurypauum LNRX 1 LNRY.

7. Mogynb KoppeKkuMu aHanorosoro Bxopa. B aTom mogyne curHan, npeobpasoBaHHbI B NpeablayLumx
6riokax, cMellaeTcs Ha 3agaHHoe nonb3oBaTternem (ypoBeHb CORR) 3HaueHve. 3HayeHue koppekumn cymmupyeTcs
C BXOAHbIM CUIHaroMm Wnv BbIYUTAETCS U3 BXOAHOMO CUrHana, B 3aBMCUMOCTM OT 3HaKa KoadhduumeHTa KoppekLmu.

MpumeyvaHus:

1. TMpu BbIGOpe TMNa gaTyMka C 3afaHHbIM AManasoHOM W3MEpeHMsl, B mMoayne macluTabupoBaHusi
CvrHana napameTpbl BbICTABMSOTCA aBTOMATUYECKU U UBMEHEHNE X 3a6NOKMPOBaHO.

2. Tlpwn nHTepdencHoM BBOAE HAaCTOMKM MOAYNsA HOpManu3auum 1 unbTPoOB HE UMEIOT CMbICIa, TaK Kak
curHan no nHtepdercy nepegaeTcs cpasy B Moayrb MaclTabupoBaHusi curHana.
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3.10.2 JlnuHeapusauua aHanoroBbix BxogoB Al1 u Al2

DyHKUMS NUHeapu3auun nogyMHeHa aHanorosobiM Bxogam Al1 n Al2. JluHeapusauma gaet BO3MOXHOCTb
NpaBUNbHOIO PU3NYECKOro NPeACTaBnNeHNs HENNMHENHbIX Perynupyemblx U M3amepseMblX NapaMeTpoB.

* C roMowblo fuHeapusauuu MOXHO Mpou3godums, Hampumep, Kanubposky emkocmell € numpax, Mempax
KyBUYecKuX unu Kumoepammax npodykma, 8 3agucuMOCmu om U3MEPeHH020 8X00H020 CugHasa ypogHs 8 eMKOCMU.

Mpn nHaukauumn nuHeapusyemon BenuumHbl Bxoga All n Al2, onpegensiowmmm napametTpamm aBRAsOTCS
HKHUA 1 BEPXHUI Npuaen wkanbl (MPOLEHTHOE OTHOLLEHWE K AManas3oHy U3MepeHUs), NONoXeHe AeuManbHOro
pasgenuTens, a Takke OKBUOUCTAHTHbIE OMOpHble TOYKM nuHeapu3auun. KpuBas nuHeapusaumm wumeet
«MNepenoMrieH1s» B ONOPHbIX TOYKaX.

3.10.2.1 NapameTpbl NuHeapusauumn Bxoga Al1 n Al2

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

1. KoHghueypayus aHano2o8020 exoda

AIN1.00(AIN2.00)
AIN1.06(AIN2.06)
AIN1.03(AIN2.03)

=0009 - Twvn wkanbl - IMHeapn3oBaHHas
KonnyecTtBo y4acTkoB nMHeapusaumm
MonoxeHwne aeumMManbHOro pasgenuTens npu NHAMKaumm

2. Abcuyuccbl OIMOPHbIX MOYeK JIuHeapusayuu

LNX1.00(LNX2.00)
LNX1.01(LNX2.01)
LNX1.02(LNX2.02)
LNX1.18(LNX2.18)
LNX1.19(LNX2.19)

Abcuucca HavanbHOro 3HavyeHust (B % OT BXOAHOMO curHana)
Abcumcca 01-ro yyactka
Abcumcca 02-ro yyacTka

Abcumcca 18-ro yyacTka
Abcuucca 19-ro yyacTtka

3. OpOuHambi ONOPHbLIX MOYeK JIUHeapu3ayuu

LNY1.00(LNY2.00)
LNY1.01(LNY2.01)

OppaurHaTta HavyanbHOro 3HaveHus (curHan B Tex. ed. ot -9999 oo 9999)
OpguHaTta 01-ro yyacrtka

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

LNY1.18(LNY2.18)
LNY1.19(LNY2.19)

OpguHaTta 18-ro yyacrtka
OpguHaTta 19-ro yyacrtka

3.10.2.2 OnpepeneHve OoNOPHbLIX TOYEK JIMHeapu3auum

3.10.2.2.1 OnpedeneHue Konu4ecmaa OropHbIX MOYeK fuHeapu3ayuu.

Mocne onpeneneHns HeobxoaAMMOro KONMMYEeCTBa Y4yacTKOB JfvHeapusaumMum Heobxogumo 3agaTb 3TO
3HayeHue B napameTpe AIN1.06(AIN2.06). Npenensl nameHeHusi napametpa AIN1.06(AIN2.06) ot 0000 go 0019.

BriGop He06Xx0aMMOro KONMYecTBa y4acTKOB NIMHEapu3aLMm Npon3BoanTCcs M3 coobpaxeHus obecneyeHms
HEeOOX0AMMONM TOYHOCTU N3MEPEHNS.

3.10.2.2.2 OnpedeneHue 3HadeHUll OrNOPHbLIX MOYEK fIUHeapu3ayuu.

[ns Kaxxgoro 3Ha4YeHns MHaMUMpyemoro BxogHoro curHana Yi (B TexHudecknx egunHumuax ot —9999 no 9999
C y4yeToOM JeuumarnbHOro  pasgenutensl) BblYMCNUTb — COOTBETCTBYHOLWYIO — (DU3NYECKYID  BEMUYMHY U3
COOTBETCTBYIOLUMX (PYHKLMOHANMbHBIX (FPagyMpoBOYHbIX) Tabnuu, unu rpacmyeckn n3 COOTBETCTBYIOLLEN KPMBOM
(npy Heo6Xx0AMMOCTW MHTEPNONMPOBATh) U 3a4aTh 3HAYEeHVe ANs COOTBETCTBYIOLLEN ONMOPHOW BENUYMHBLI BXOOHOTO
dusnyeckoro curHana Xi (B8 %, 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):

A6cyucchl OMOPHLIX MOYeK TuHeapusayuu

LNX1.00(LNX2.00)
LNX1.01(LNX2.01)
LNX1.02(LNX2.02)
LNX1.18(LNX2.18)
LNX1.19(LNX2.19)

Abcumcca HavanbHOro 3HaveHus (B % OT BXOAHOrO curHana)
Ab6cuucca 01-ro yyacTtka
Abcuucca 02-ro yyacTtka

Abcuucca 18-ro yyacTtka
Abcumcca 19-ro yyacTka

CooTtBeTcTBylOWME 3HaYeHUs Yi (B TexHuyecknx eamHuuax ot —9999 go 9999 c yuetom geummanbHOro
pasgenuTtens) BBoaaTcs B napameTtpax LNY.1(LNY.2):
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OdeHaITIbI OMOPHbIX MOYeK JIuHeapu3sayuu

LNY1.00(LNY2.00) OpauHaTa HavanbHoro 3HayeHus (curHan B Tex. ed. ot -9999 no 9999)
LNY1.01(LNY2.01) OpguHaTta 01-ro yyactka
LNY1.02(LNY2.02) OpguHaTta 02-ro yyacTtka
LNY1 .18(LNY2.18) OpavHaTta 18-ro yyacTka
LNY1.19(LNY2.19) OpauHaTta 19-ro yyactka

3.10.2.3 MNpumepbI NMHeapu3aLmn CUrHanoB

Mpumep 1. INluHeapusauusa curHana, nogaBsaemoro Ha Bxop Al1,
npeAacTtaBneHHas rpaduyeckn (KpmBomn)

Y‘ °C WHauumpyemoe 3HaveHne PeanbHas xapakrepucTuka, NuxeapuaosaHHas
B TEXHUYECKUX eanHuuax peacTasneHHas I'pathM‘-ieCKM apakTepucTuka

OpavHara 0000 Fwaes simrus sugf i vons SeT Tt el sak

3-ro yyactka .
Tl 3-n
750.0 Oppurara . y4acTok

2-ro yqactka

2-i

OpavHata y4acTok
1-ro ywactka 800, 0 sximemissmienais .

100 %
. BXOAHOIO
1-i curHana

yqa.;mk Abcumcca i Abcuucca Abcumcca

\_1-10 yuacTka :/2-ro y4acTtka 3-ro yuacrxk/
HavansHoe 20.00 60.00 99.99 X, %

3Ha4eHue

KoHepuz2ypupyembie napamempsi 0ns1 npumepa 1:

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

LNX1.03 = 99,99 LNY1.03 = 9999 (nHgounumpyetcsa «999,9»)
Mpumep 2. JIlnHeapusauma curHana, nogasaemoro Ha Bxoa Al1,

npeAacTaBneHHasi rpagyMpoBOYHOM Tabnuuen

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

Ons ob6ecnevyeHns HeobXxoOAMMON TOYHOCTU u3MepeHus Bblbupaem 20 yyacTKOB nMHeapusauum u
pacuMTaHHble 3HayeHns B % BXOQHOMO CWUrHana Ans KaXdoW OMOpHOW TOYKM BBOASITCH B COOTBETCTBYHOLLMN
napameTp.

KoHgpuzcypupyembie napamempbi st npumepa 2:

AIN2.00 = 0009 Twn wkansl BTOporo 651oka - nMHeapn3oBaHHas
AIN2.06 = 0019 KonuyecTtBo y4yacTKOB nuHeapusaumu
AIN2.03 = 0000, MonoxeHune aeumMManbHOro pasgenurens

MapamMeTpbl KOH(UIypaLmn paccynTLIBAOTCS U BBOAATCS cornacHo Tabnuue 3.2.

Tabnuya 3.2 — Pacyem u 8800 napamempos JiuHeapu3ayuu npumepa 2

Homep 3HauyeHne 3HaueHue MapameTpbl KOHUrypaumm
OMOPHOW n3mepsieMon BXOOHOTO Howmep Beodumoe Howmep Beodumoe
TOYKU Temnepatypsl, °C curHana, mB napamempa | 3Ha4eHue, °C | napamempa 3HaqyeHue, %
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

3HayeHune
napameTpa B M.M.
DIN.00 vnu DIN.01

CocTosiHMe BXogHOro
curHana DI1 wnu DI2

CocTosiHMe MUKPOKOHTpornepa
1 pexuma pabotbl (PYY-ABT)

0000 He vcnonbsyetcs He vcnonb3yetcsa gng perynsitopa
0001 — : : Mpy BKOYEHUN ANCKPETHOMO BXOAa PerynaTop nepeBoanTcs B py4HoOn
nepekrioyeHve B ABT | PY4Y : PVYY PEX1M, a KHOMKa NepekriodeHns pexumos PYY/ABT Grokupyetcsi.
PYY Y
“0” S O Mpu CHATAU AUCKPETHOTO BXOAHOMO CUrHamna perynsitop octaeTcsi B
H — | py4HOM pexwume, a KHomnka nepeknoveHms pexumos PYY/ABT
i Kﬁa pa3GroKupyeTcst
Eﬁnoxmpoaana
0002 — ; Mpw BKNOYEHWUN ANCKPETHOrO BXOAa PerynsaTop nepeBoanTcs B
nepekrioyeHve B PVY : ABT : ABT | aBTomaTuueckwit pexum, a KHOMKa Nepeknodenus pexumon PYY/ABT
ABT 6nokupyeTtcs.
“0!! w[ “1 " J ﬂol!
TEE—" = | INpw CHATUMN ANCKPETHOIO BXOAHOrO CUrHana perynstop ocraeTcs B
HHoLa i aBTOMaTUYECKOM peXUMeE, a KHOMKa nepeknioyeHns pexxumor PYY/ABT
i : pasbnokupyeTcs
{6nokupoBaHa;
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
0004 — cTaTnyeckuii our.ABT PVY ABT [aHHbI pexum ucnonb3yeTcs A1 aHarnoroBblX perynsTopos.

curHan Ha
yCTaHoBneHme
BbIXOAaA perynstopa
B 100%

100%

0%

A\

\

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

Mpwy BKIOYEHWUN AMCKPETHOrO BXOAa B aBTOMAaTUYECKOM pexunuve
aHaroroBbl BbIXOAHOW CUrHan ycraHaenmeaeTcs B nonoxernve 100% wn
YAEPXKMBAETCA Ha NPOTSHXKEHUM BPEMEHU NPUCYTCTBUSI CUrHamMa BbICOKOrO
YPOBHS Ha AVCKPETHOM BXOZeE.

0005 — ctaTtnyeckuin

[aHHbIN pexum NCNnonb3yeTca ANnA aHanoroBblX PerynAaTopos.

curHan Ha 135;; BT PYyH ABT Mpwy BKINOYEHWN AMCKPETHOIO BXOAa B PyYHOM peXrMe aHanorosbin
yCcTaHoBIeHve BbIXOAHOW curHan ycrtaHasnueaetcs B nonoxenune 0%.
BbIXOAa perynsaropa /
B 0% - / _ | Mpw BKMIOYEHUM ONCKPETHOIO BXOAA B aBTOMAaTUYECKOM pexnme
’ : " | aHanoroBbIi BLIXOAHOM CUTHaN ycTaHaBnueaeTtcs B noroxexve 0% u
e _l s henn YAEPXMBAETCA Ha NPOTSHXKEHUM BPEMEHU NPUCYTCTBUSI CUTHamMa BbICOKOTO
0" j*1"|"o0" " YPOBHSI Ha AMCKPETHOM BXOfe.
0006 He vcnonb3yetcst He vcnonb3yetcs ans perynsiropa
0007 — ABT | KY | KV Mpw BKNIOYEHUN ANCKPETHOTO BXOAA PErynsitop nepeBoaunTcsi B
nepekntoyeHue B KY ; KackafHbIVi peXuM, a KHOMKa nepeknioyeHns pexvmos PYY/ABT
«g” ‘[ g «g BrokMpyeTcsi.
KkHoMKka | Mpy CHATUM AMCKPETHOro BXOAHOrO CUrHarna perynsarop octaeTcs B

i KackagHOM pexuMe, a KHormka nepekntoveHust pexumos PYY/ABT

§6nompoaana§ pasbnokupyeTcs
0008 He vicnonbsyetcs He vcnonb3yetcsa ans perynsropa
0009 He vcnonb3yetcs He vcnonb3yetcs ans perynsitopa
0010 — curHan Ha i ABT Mpw BKINOYEHWN AMCKPETHOIO BXOAa B PyYHOM peXrMe aHamnoroBbin
yCTaHOoBIeHve BbIXOAHOW curHan ycrtaHaesnusaetcs B nonoxexune 100 %.

BbIXOAA perynsropa
B 100%

0%

«g

wqn «Q”

Mpy BKIHOYEHUM QUCKPETHOrO BXOAA B @BTOMATUYECKOM PEXUME
aHarioroBbIil BLIXOAHOW CUrHas ycTaHaBnMBaeTCsl B NOMoXeH1e
100 % v nocne aToro perynaTop HaunHaeT oTpabaTbiBaTb
paccornacoBaHvie He3aBUCUMO OT COCTOSIHUS AMCKPETHOTO BXoAa.

0011 — curHan Ha
yCTaHOBMeHne
BbIXo4a perynsitopa
B 0%

OuT,

ABT

100%

uou

0%/\/!/_

] o

I'Ipvl BKIMHOYEHUN ONCKPETHOIo BXxo4a B Py4HOM pexunme aHanoroBbIn
BbIXOOHOW curHan YCTaHaBIIMBaETCA B NOJioXeHune 0%.

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

MpumeyaHus.

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

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

OuckpeTHble Bbixoabl perynstopa MUK-121 umeroT cBOOGOAHO KOHUrypupyemyr noruky paboTbl. 31O
3HauuUT, YTO MONb3oBaTENb CaM OnpefensieT Ha3HayeHue TOro WM WMHOTO AMCKPETHOro BbixOo4a, €CrM OH He
3a4€eyiCTBOBaH A1 KaKoro-To perynaropa.

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

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

Mpumep paboTbl BLIXOAHOrO YCTPOWCTBA MO JOTMKE ABYXMO3ULMOHHOIO PErynatopa nokasaH Ha pUCYHKe

3.16.
DOA DO
1 Ll e e
0 32 0 -
SP: : 100 % : 'SP =y
; TcTepesnc wiKana napamerpa [UcTepesuc wKana napamerpa
a) 6)

PucyHok 3.16 — Npumep pabomsi 8b1x00HO020 ycmpoticmea:
a) no noeuke obpaTHOro 2-x MO3UyUoHHo20 ynpasneHus n.CTRL.00=0000, n. CTRL.01=0000,
6) o fioeuke nNpPsMo20 2-x No3uyuUoHHoeo yrnpasneHusi n. CTRL.00=0000, n. CTRL.01=0001

Tpexno3nuUMoHHbIN perynsaTop pabotaeT B obpatHOM M npsamMoM Tune ynpasnexus perynsatopa. Korga
napameTp pacTeT W CTaHOBMTCA 4yTb GomMblle 3agaHHOM TOYKW, TO BO3HWMKAET CUTyauus KOraa BKMOYEHbl ABa
BbIXoAa. ATO He AOMNyCTMMO, KOrga perynatop ynpaenseT peBepcuBHbiM Auratenem. Bo msbexaHve nogobHow
cuTyaumm Heobxogumo wucnone3osatb napameTp CTRL.03 — 30Ha He4YyBCTBUTENBHOCTM 3-X MO3ULMOHHOMO
perynatopa (MepTBas 3oHa). Toraa Bblxodbl perynatopa 6yayT pabotaTe no norvke, NokasaHHOW Ha pucyHke 3.17.

“ DO1 nctepeauc D02 )
TRL.10 .

(knioy «Bonbiue) (knto4 «MeHbLue) |

j 5 P 4 .

)

Y :
100 %

s N wKana napameTtpa
MeptBas 30Ha

CTRL.03
PucyHok 3.17 - paghuk pabombi QuckpemHbix 8b1x0008 3-X MO3ULUUOHHO20 peayrnisimopa C UCMOo/1b308aHUEM 30Hb]

HeuyscmeumersnbHocmu (CTRL.03)

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

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

B kayecTBe npvmMepa vMMNynbCHOro BbiXoAa Bbibepem forvky paboTbl OUCKPETHOrO BbiIXOA4a — MEHbLUe
yctaBkm MIN (DOT1.00=0002), AnvTenbHOCTb MMMynbCHOro curHana - 3 cekyHabl (DOT1.02=003.0). BeixogHou
CWrHamn npuv Takmx napameTpax I/I306B3\;K€H Ha pucyHke 3.18.

A

DO“
W ’_‘ ........................ ﬂ
0 = Bt

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

3.13 MpuHUMN paboTbl aHaNoOroBoro Bbixoaa

Perynatop MUK-121 nmeeT oauH aHanoroBbii BbIXOA, KOTOPLIA paboTaeT B pexvMe peTpaHCMUCCUU
(npsimast nepepava ¢ MacwTabrvpoBaHWeM) BXOLHOMO cUrHana Ha Bbixog,.
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BHumaHue: Ecnu aHanoroBbii BbIXOZ 3a4eUCTBOBaH B CTPYKType NoGoro perynsitopa, To Ans AaHHOro
BbIXOZa Morvka ynpasneHusl He UMeeT 3Ha4eHUs.

Mpn paboTe BbiIxog4a B pexume PeTPAHCMUCCUMM BaXHbIMW MapaMeTpamu ecTb: «3HauyeHUe BXOLHOro
curHana paBHoe 0% BbIXOOHOrO curHana» u «3HayeHue BxogHoro curHana pasHoe 100% BbIxogHOro curHana» (Ha
pucyHKe M3obpaxeHbl NYHKTUPHBIMU NIMHUSAMMK). STUMU NapaMeTpamMmn JoCTMraeTca MacltabrvpoBaHMe BbIXOLHOMO
CurHama OTHOCUTENbHO BXoAHoro. PucyHok 3.19 wunniocTpupyeT paboTy aHanoroBoro BbiBOAA B pPeEXUME
peTpaHcMuccum.

HemosHuk brok
aHaMo206020 CUZHAIT oopadomky A0 Brixod AD
3
— D% ' N % duano-
K
mex. ed 3oHa A0
N
Q

Pucyrok 3.19 — Paboma 6r10ka aHaii0208020 8b1800a 8 pexume pempaHcMuccuu

Kak BngHo n3 pucyHka 3.19, 6rnok o6paboTkn HOpMUPYET BXOAHOW curHan, npuesoast ero B AnanasoH 0 —
100% BbIXOgQHOrO curHana. B 3aBucuMMOCTM OT TMna BbIXOOHOrO CUrHarna 370 OyAeT BblpaXaTbCH B ANEKTPUYECKMX
curHanax. Hanpumep, aHanoroBbii Bbixog umeeT kanubpoeky 0 — 20 mA. B atom cnyyae npu curHane 50% u3
©noka o6paboTkm AO Ha kneMMmbl BygeT nogasaTtbes Tok 10 MA.

3.14 MpuHUMN paboTbl TEXHONOrMYECKON CUrHanM3auum

[ns BxogHoro napameTtpa PV npon3BoanTCS KOHTPOMb BbIXOAA €ro 3a rpaHuLibl YCTaBOK TEXHOMOMMYECKon
CurHanmsauum.

HeobxoAMmMO NOMHMTBL, YTO YCTaBKM CUrHanNM3auuMuM OOMXKHbl BXOAUTb B rpaHuUbl pasmaxa Lukanbl
n3mepsieMow BENNYMHbI.

TexHonormyeckas curHanusauus wucrnonb3yeTcda ANna curHanu3aumm Ha uHgukatopax ALM1 un ALM2
nepegHen naHenw perynaTtopa, a Takke pAns forMkn paboTbl AWCKPETHbIX BbIXOLOB Kak 0606LieHHas
TexHomnornyeckasa curHanusauus (n.m. DOT1.00=[0005]).

TexHonornyeckas curHanusaumsa nMmeeT ABa Buaa:

- abconTHaa curHanusauus. Mcnonb3yeTcs Koraa HYXHO CUrHanvMsnpoBaTb BbIxO4 napameTpa 3a
YyCTaHOBMNEHHbIE rpaHunLbl. B Takom cnyyae 3agatoTcs HKHUE BEPXHME PaHuLbl TEXHONOMMYECKOW CUrHanusauum.

- [OeBuauMoOHHasi curHanusauus. Mcnonb3yetcs Korga  HYXHO  CUMIHanuavMpoBaTb  OTKIOHEHMWE
TEXHOMOIMYEeCcKoro NapameTpa OT 3HaYEeHUs1 3a1aHHON TOYKM Ha 3HAYEHUE YCTaBOK TEXHOIOMMYECKOW CUrHann3auuu.

Mpumep abcontoTHOM 1 AeBMALIMOHHOW CUrHanM3aummn npuBeaeH Ha pucyHke 3.20.

'ncTtepesnc TeXHOMOrMYeckon curHanu3aumu 3agaetcst B nyHkTe MeHiwo CTRL.14. TMpuHumn paboThbl
rmcrtepesuca npegcrtasrneH Ha pucyHke 3.20.

z A TlyHKT MeHio . A NywKr metio
BepxHuit npeaen AIN.02 BepxHuii npeaen AINGZ
pasmaxa wkansi paamaxa wkans! :
Yeraska MAX l Ycraeka MAX l *
AP ey SR, TR S CTRL.18 ] R (i W e IR - CTRL.18
UCTEPE3UC TeXHONOTHHECKOi
: [ TUCTEPEINC TEXHONOTMYECKOR CUTHANUIAUMM
! : carHanusaLm CTRL.19 SanaHhan ToukAIL . L¥: ciie e bnanmannd s S omomestvs sesbmaan CTRLA9
' : ’ P ; :
YeraekaMIN | - - - L. - ... R Ay Rl o TRy / Yeragka MIN b A4 ------- | R T /
TEXH.CHI. . ' : 1 : 4 CTRLA7 [1eB.TEXH.CHT, H by : T : H CTRLA7
HwiHui npenen . HwxHuia npepen S
paamaxa LKans! g VtAINm pasmaxa wKansi 1 7tAIN.01
TexHonoruueckas TexHonoruyeckas
CUTHAMMBAUMS | = = = =5 = = = = = e e+ e e e oo e e e s e s e T T I N s R SRR
MAX
o S
I t
TextHonoruyeckas TexHonormyeckas
CUTHANMIAUMS | = = = = s oo m s s s mee e eeeee curHanusaums
MIN MIN

a)

PucyHok 3.20 - paghuk cpabambigaHusi:
a) abconomHol mexHonoauyeckoul cueHanusayuu n.CTRL.16=0000,
6) OesuayuoHHoU mexHooau4yeckol cueHanuayuu . CTRL.16=0001.
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4 Acnonb30oBaHue no HazHa4vYeHuro

4.1 3kcnnyaTauMoHHbIe OrpaHUYeHUsA NpPU UCTIONIb3OBaHUN perynsatopa

411 MecTto yctaHoBkmu perynatopa MUK-121 gomkHO oTBeYaTb CrieayowmMM YCNoBUSIM:

- obecneunBaTtb ya06HbIE yCNOBUS AN 06CNyXMBaHUSA U EMOHTaXa;

- Temrnepatypa W OTHOCWTENbHAs BMAXHOCTb OKPYXalwLlero BO3[dyxa [AOIPKHa COOTBETCTBOBATb
TpeboBaHUSAM KNMMaTUYECKOro UCMONHEHUs Npubopa;

- OKpyXawLlasa cpefa He JOoMmKHa codepaTb TOKOMPOBOAALMX NPUMEcen, a Takke NMpuUMecen, KoTopble
BbI3bIBAIOT KOPPO3UIo AeTanen npubopa;

- HanNpsHKEHHOCTb MAarHUTHbIX MOMeN, BbI3BaHHbIX BHELLUHUMU MCTOYHMKAMWN NEPEMEHHOr0 Toka Yactoton 50
"4 Ny BbI3BaHHBIX BHELLHUMUW UCTOYHUKAMM NOCTOSIHHOIO TOKa, He AomkHa npesbiwatb 400 A/wm;

- NapameTpbl BUOpaLmmn AOMKHbI COOTBETCTBOBATL UcnonHeHunto 5 cornacHo FOCT 22261.

4.1.2 Mpwn akcnnyaTaumm perynatopa HeobXoANMO UCKITHUNTD:
- MonazaHve TOKONPOBOAALLEN NbINW UMK XUAKOCTU BHYTPb Npubopa;
- Hanuyne NOCTOPOHHMX NPeaMEeTOB BONMN3M npubopa, yxyaLaLmx ero eCTECTBEHHOE OXIaXaeHue.

41.3 Bo Bpemsa akcnnyaTaumm HeobGxooumo cneamtb 3a Tem, 4YToObl noacoeduHeHHble K npubopy
npoBoja He nepenamMbiBanvcb B MECTaxX KOHTaKTa C KNnemMmamu 1 He UMenu NOBPEXAEHUN N30MALUN.

4.2 NMoproTtoBKa perynatopa K MCnosib30BaHUI0
421 OcBoboauTte perynatop OT ynakoBKu.

4.2.2 Mepen Hayanom MoHTaxa npubopa HeobXoAMMO BbINOMHWUTL BHELHU ocMoTp. [pyn 3ToM
06paTuTb 0CO6EHHOE BHUMAHUE Ha YNCTOTY MOBEPXHOCTU, MAPKUPOBKU U OTCYTCTBME MEXAHUYECKNX MOBPEXOEHUN.

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

424 KabenbHole cBA3W, coeguHsowme perynatop MWK-121, nopknioyaloTcs 4Yepes  Knemmbl
COeAVHUTENbHBIX pasbemMoB B COOTBETCTBMM C  TpeboBanmamu penctsylowmx "lMpaBun  ycTpowcTsa
ANeKTPoyCTaHOBOK".

4.2.5 MopkntoyeHne BxodoB-BbIxoAoB Kk perynatopy MUK-121 nponsBoasT B COOTBETCTBMM CO CXEMaMU
BHELLUHWUX COeAMHEHWI, NPpUBEAEHHbIX B NpunoxexHun b.

4.2.6 [py NOOKMIOYEHUM TNUHWUA CBA3M K BXOAHBIM W BbIXOAHBIM KreMMaMm MpUHMManTe Mepbl No
YMEHDBLUEHWNIO BIUSHUS HaBEAEHHbIX LUYMOB: UCMIOMb3ylUme BXOAHble M (UNN) BbIXOAHbIE LUyMOnoAaBnsolime
GunbTpbl Ons perynstopa (B T.4. ceTeBble), LymonoAaBnsiowme unbTpbl Ans nepudepuiiHbIX YCTPOWCTB,
ncnonb3ynTe BHyTpeHHUe LundpoBble OUnbTPbl aHANoroBbIx BXxogos perynsartopa MUK-121.

427 He ponyckaeTcs oGbeauHATb B OAHOM kabene (KryTe) uUenu, Mo KOTOPbIM MepeaarTcs
aHanorosble, MHTEpPMECHbIe CUrHambl U CUMbHOTOYHbLIE CUrHamnbHblE UMW CUMBLHOTOYHLIE cuMoBble Lenu. Ons
YMEHbLLEHWS HABEOEHHOrO LWyMa OTAENUTE JNIMHWUM BbICOKOTO HAMPSXKEHUS UMW NIMHUK, NMPOBOLALLNE 3HAYMTENbHbIE
TOKW, OT APYIMX NUHWIA, a Takke naberanTe napannensHOro Uy obLIero NOAKMIOHEHNsT C NMUHUAMW MUTAHUA MPY
NOAKIMIOYEHUN K BbIBOAAM.

4.2.8 HeobxooumocTb 3KpaHMpoBaHus kabenen, No KOTopbIM nepegaeTcs MHGOpPMaUMs, 3aBUCUT OT
ONvHbl KabenbHbIX CBA3EM W OT YPOBHSA MOMEX B 30He Npoknagkn kabens. PekomeHayeTcs ucnonb3oBaTb
nsonupytoLimne Tpyokn, KaHarbl, NOTKA UNN 3KPAHUPOBAHHbIE NVHUN.

429 [Ona obecneyeHnsa ctabunbHom paboTbl obopyaoBaHMA konebaHus HanpsKeHus M 4acToThbl
nUTaloLLLEN SMNEKTPOCETU AOIMKHbI HAXOAUTBLCA B Npefenax TeXHUYeckux TpeboBaHun, yka3aHHbIX B pasgene 1.3, a
OIS KaXKAOro COCTaBMSAOLLIEro KOMMOHEHTA CUCTEMbI — B COOTBETCTBUM C UX PYKOBOACTBAMM MO SKcnnyaTaumn. [Npu
HEeOOXOAMMOCTH, OIS HenpepbIBHbIX TEXHONMOMMYECKUX MPOLEeCCOB, AOMMKHa ObiTb MpeagycMoTpeHa 3awmrta oT
OTKIMHOYEHMS (MNKN BbIXOAA U3 CTPOS) CUCTEMbBI NMOL4AYM SMEKTPONUTAHNS — YCTAaHOBKOW UCTOYHUKOB GecnepeboinHoro
nNUTaHus.

4.3 Pexxum PABOTA

Perynatop nepexoaut B pexum «PABOTA» Kaxabln pas, kKorga BKIOYaeTcs nuTaHune.
M3 aTOoro pexuma MOXHO NeperiTu Ha U3MEHEHUE PEXUMOB paboyero YpOBHS WM HA PEXUM
KOHpMrypaLum 1 HacTpoexk.
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O6bluHO 3TOT pexumM BblbupaeTcs BO BpeMs paboTebl ANs yNpaBneHWsl KOHTYpPOM peryrnupoBaHus. B
npouecce paboms! MOXHO OCYLLECTBNSATL MOHUTOPUHT, T.€. BU3yaribHO OTCNEXMBATL U3MEPSEMYI0 BEMUUMHY,

3ajlaHHYO0 TOYKY U 3Ha4YeHue ynpasnsdiolero BO34ENCTBUS. Kpome TOro, MOXHO OTClnexmnBaTb Ha CBETOAUOOHbLIX
MHOUKaTopax pexnmol paGOTbI perynatopa, curHanbl TEXHOSOIMYECKON CuUrHanmsawumm npu npesbilUEHUN BEPXHErO
N HWXHEero npeaefioB OTKIOHEHUA.

M3meHeHne pexuma paboTbl perynstopa — OCYyLeCTBIEHMe nepexoga W3 aBTOMAaTUYECKOro pexuma
ynpaBneHus (kackagHbii — KY 1 nokanbHbein - J1Y) B py4How pexum ynpasnenus (PY) n obpaTHo, ocyllecTBnATb
BbIOOp BMAA 3a4aHHOW TOYKM U U3MEHSITb 3HAYeHWe 3a4aHHON TOYKN — BHYTPEHHSAS WU BHELUHAS, U3MEeHATb
3HayeHne ynpasnsoLLEero BO3AencTBns (B pyYHOM pexnume ynpasreHus perynsatopom).

4.3.1 UameHeHue pexunma paboTbl perynaropa
B perynatope MUK-121 nmeetcsa Tpm pexxuma paboTbl ynpaBneHnss 06bekToM perynmpoBaHus:

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

® py4yHON pexum paboTel - PY.

Pexum paGoTbl perynsitopa - aBTOMaTMYecKud (KackafHbliA, MNOKanbHbIA) WM pyvyHOW SBRSeTCs
3anomuHaeMbiM cocmosiHuem. ocne BKMOYEHUSI NUTaHUA PErynsaTop HaxoOMTCS B TOM PeXuMe, B KOTOPOM OH
HaxoZMICsl HA MOMEHT OTKITOYEHWSI.

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

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

BO3MOXHbl€ HanpaBneHus

JlokanbHbIN pexum ynpasneHus
V3MEHEHWsi PEXUMOB paboTbl

(Muaukatop 1Y)

I R S S R i
i |

| i |

: KackagHblit pexum ynpasneHus :

I (WHpmkatop KY)

[

| §

[ . N '

i ABTOM&TM%CKMW pe)KMM ‘:I F\ i Pyy4Hoit pexum ynpaenexus

| paborsl perynaTopa It i Ml

i -, \//v |

: . Ha 6rnok-cxeme ykasaHbi
[

[

[

[

[

[

[

[

PucyHok 4.1 — Bbibop pexxuma yrpasrieHusi pe2yrsimopom.

BbiGop pexuma ynpaeneHWs COMPOBOXOAETCH CBEYEHWEM COOTBETCTBYHOLIErO CBETOAMOQHOro
MHOMKaTOpa Ha nepegHeit naHenm perynsropa:

- B KACKaZlHOM pexume cBeTuTcs uHankatop KY
- B NOKanbHOM pexume CBeTUTCs uHaukartop J1Y
- B Py4HOM pexume cBeTuUTCa nHaukatop PY
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4.3.1.1 ABTOMaTU4eCKUN KaCKaaHbIA UITN NIOKaNlbHbIA PEXUM PaboTbl.
Mepexoa Ha py4yHOW peXxum paboThbl

ABTOMaTHyeCcKkum e B aBTOMaTMyeCcKoM KackagHOM WK JIOKaNbHOM pexume pa6OTbI perynatop ynpasndaeT

KaCKaEHbIVI wnu 00ObeKTOM perynmpoBaHuna cornacHo Bbl6paHHOF0 3akKOHa perynmposaHua n C
NoKanbHbIN COOTBETCTBYHOLNMU HaCTpOIZKaMI/I nonb3oBaTtend.

peXumM paboTbl

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

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

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

= [¢] e Ecnu onepatop Haxan knasuwly [¢'] B npouecce muraHust uiaukatopa PY (npu6nuautensHo
3-4 cekyHabl) — npounsonaeT ukcayusi 8bibpaHHO20 pexuma N perynatop neperaeT B pexnm

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

Ha PYy4YHOI peXxmm paboThbl.

YpoeeHb e Ecnu onepatop He nodmeepxdaem CBOVX OeNCTBUI HaxaTuem knasuwwm [¢'], To gaHHbIE
3awjumel AENCTBMA onepaTtopa BOCMNPUHMMAIOTCA Kak HeBepHoe [AeNcTBue unu  cryyavHoe,
COOTBECTBEHO PEryNATOP HE U3MEHUT PEXMM YnpaBreHus.

4.3.1.2 Py4yHou pexum paboTbl.
Mepexoa Ha aBTOMaTUUYECKUI NIOKaNbHbINA PeXUM PaGoThbl

Py4Houl pexum e B pyyHoM pexume paboTbl onepaTop C nepefHer MaHenu C nomolubio knasuwl [A]
pa6oTbl “6onbwe” n [V] “meHblue”, ynpaBnsieT BbIXOAOM perynstopa, TeM cambiM opMUpyeT
3HayeHne ynpaBnsoLLEro BO3ENCTBUS, MO4aBaEMOE Ha UCMONHUTENbHBIA MEXaHWU3M.
O ky e Nnankatop PY Ha nepeaHen naHenu ceetutca. Mngukatopsl KY n JTY He ceeTaTcA.
O ny
® ry
& [P/A] e [Ins nepexoga B aBTOMAaTUYECKUW JIOKasIbHbIU PEXUM PEXMM YyrpaBreHuss Heobxoaumo

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

KY e VHavkaTop J1Y Ha nepefHen NnaHeny HaunHaeT MuraTb, ecrnv onepatop Haxan knasuwy [¢']
ny B mpouecce MuraHus uHgukatopa JY (npubnuautenbHo 3-4 cekyHabl) — npousonget
PY ¢ukcayuss eblbpaHHO20 pexuma W perynatop nepenaeTr B pexuM aBTOMaTUYEeCcKOro
J10KaslbHO20 ynpaBneHust.
= [4]
@] KY e VHaukatop PY noracHeT u 3acBetutca uHaukatop JIY — uTto OyaneT B AanbHenwem
@ ny yKasbiBaTb HA aBTOMATUYECKNI JTOKasIbHbIU PEXUM paboThl.
O py
YpoeeHb e Ecnu onepatop He nodmeepxdaem CBOVX OeNCTBUIA HaxaTuem knasuwwn [¢], To gaHHbIe
3awjumel AENCTBMA  onepaTtopa BOCMNPUMHMMAlOTCH Kak HeBepHoe [AeNcTBuMe unu  cryyavHoe,

COOTBECTBEHO perynaTtop He USMEHUT pPeXnNM yrnpaBneHna.

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

ABTOMaTHM4eCKMN e B aBTOMaATU4ECKOM FOKaflbHOM pexunme pa6OTbI perynatop ynpasndeTt 00ObekToM

NnoKanbHbIN perynmpoBaHusi COrMacHo BbIOPAHHOrO 3aKOHA PErynMpoBaHUMs M C COOTBETCTBYHOLLUMU
peXum pa6oThbl HacTpolikamMu nonb3oBaTensi.

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

®ny

O py

<= [P/A] e [Ins nepexoda B aBTOMAaTUYECKWUIN KackaOHbIU PEeXvM yrnpaBneHus Heobxogmmo mpuxobi

HaxaTb knasuwy [P/A] Ha nepegHen naHenun perynsaTtopa.
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KY e MngukaTop KY Ha nepefHeii naHeny HadvMHaeT MuraTb, €Criv onepatop Haxkan knasuwy [¢]
gﬂy B npouecce MuraHuss umHpoukatopa KY (npubnusmtenbHo 3-4 cekyHObl) — Npou3ongeT
Py ¢ukcayuss eblbpaHHO20 pexuma W perynatop nepevgetr B pPexVM aBTOMaTUYecKoro
KackaOHO20 ynpaBneHus.
= [
@ Ky e VHaukaTtop NY noracHeT u 3acBetutcs uHaukatop KY — yto Oygetr B panbHenwem
O ny yKa3blBaTb Ha aBTOMaTUYECKNI KacKadHbIl pexum paboThbl.
O py
YpoeeHb e Ecnu onepatop He nodmeepxdaem CBOVX OeNcTBUIA HaxaTuem knasuwin [¢'], To gaHHbIe
3awumel AENCTBMA  onepaTtopa BOCMNPUHWMAIOTCA Kak HeBepHoe [AencTBue unn  cryyavHoe,

COOTBECTBEHO perynaTtop He USMEHUT pPeXnM ynpaBneHns.

4.3.2 U3ameHeHMe 3Ha4YeHUA 3a4aHHON TOUKHN

Mpu BkntoyeHun perynatopa MNK-121 yctanaenusaetca pexum PABOTA. Ha gucnnen NMAPAMETP
BbIBOANTCS 3HAYEHME U3MepsieMon BennYMHbI, a Ha aucnnei SABOAHHA — 3HauyeHne 3agaHHON TOYKM.

B perynsatope MWUK-121 nmeetca ABa Buaa 3agaHHOM TOYKM, UCMOMb3yEMOW TOMNbKO B aBTOMAaTU4ECKOM
pexume ynpasneHus. Micnonb3oBaHvne BHELIHEN 3a4aHHON TOYKU OOMyCKaeTCa TOMbKO B CTPYKTypax perynsTtopos
[CTRL.00]=7;12. OaHHble BMAbl 3adaHHbIX TOYEK NPOrpaMMMpyroTCs nonb3oBaTeneM M BbiOMpaloTCs Ha ypoBHe
KoHpurypumposanusa CTRL.

BHyTpeHHsIA 3agaHHasi ToYka M3MEHSIETCS C NepefHen naHenu perynstopa. 3HayeHue BHYTPEHHeW
3aflaHHON TOYKU ABNSIETCH 3aroMuHaeMbiM 3HadeHueM. MNocne BKNIOYEHUs NUTaHNUS perynsitop HaumHaeTt paboTy ¢
TEM 3Ha4yeHMeM U C TeM BMOOM 3a4aHHON TOYKM, KOTOPOE ObINIo HA MOMEHT OTKIIOYEHNS.

BHelwHss 3agaHHasa Touka 3agaeTcs ¢ BHELWHero aHanorosoro Bxoaa Al2. Mpu BeiOpaHHOM Buae 3agaHHom
Toykm kak BHELUHAA Bo3amoxeH Tonbko ee koHTponb Ha gucnnee 3ABOAHHA, naveHeHuTb ee 3HauyeHue ¢
nepeaHen nNaHenu perynatopa HEBO3MOXHO.

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

sxofa Al1 PV1 BAAHUE py PORYNATOR

BHYTPEHHAA
3asaHHan ToYKa

Al2 Bnok Hopmanu3auuu A
—— 1 MacwrabuposaHus = /
sxopaa Al2

BHELWIHAA
3aAaHHanA ToYKa

PucyHok 4.2 — Budbi 3a0aHHOU MOYKU peayrsimopa

Mpoueanypa M3aMeHeHNUsA 3Ha4YeHUA BHYTPEeHHeN 3afaHHON TOYKN
1. PeXXxum nHaukaumm gns munuYyHbiX PeryniTopoB U perynsaTopoB COOMHOWEeHUsI
® 1/s e [1pu yctaHoBneHHoM napametpe CTRL.00=0,1,2,3,8 Ana TMNU4YHbLIX PEryNsSTOPOB, a Takke
O 2m npu yctaHoBrneHHom napameTpe CTRL.00=4,9 ons ons perynsitopoB COOTHOLLEHMS.
e Perynsatop [OOMKEH HAXOAMTLCS B pPeXMMe WHAMKaAUMM MNapamMeTpoB perynsaTopa
(Begomoro-SLAVE perynsitopa) — nHamkatop 1/S ceetutcs, a unankatop 2/M He cBETUTCS.

2. PeXXuM nHavMKauum ansi KackaoHbIX perynsitopos

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

® 1s e [1Ns1 M3MEeHeHUs 3aaHHOW TOYkM 8edomoz20-SLAVE perynaTopa AOMKEH HAaXOAWUTbCHA B
O 2m pexume nHauKaumvM napameTpoB perynstopa (Begomoro-SLAVE perynsartopa) — vHgukatop
o 1/S cBetutcqa, a wHgukatop 2/M He cBetutcs. Takke [OMmMKeH ObiTb BbIOpaH pexum

JloKanbHoeo ynpaenenusa. Mngnkatop JTY ceetutcs.
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O 11s e [Ina n3MeHeHus 3afjaHHOM ToukM eedyuje2o-MASTER perynstopa npubop OommKeH
@ 2m HaxoOAUTbCA B pexume WHAOMKaUMM 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 BbibpaTb COOTBETCTBYIOLUA PEXUM UHONKALMN U3MEHEHUS
3a0aHHOM TOYKU.

< [3BAO] o [1ns n3MeHeHUs1 3HaYeHUs1 BHYTPEHHEW (NOKanbHOM) 3a4aHHOM TOYKM HEOOXOAUMO HaxaTb
knasuwy [3BA].

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

TOYKMW.

= [A] o C nepepgHen naHenu ¢ nomoulbio knasuw [A] “Gonbwe” n [V] “meHblue”, ycTaHOBUTL

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

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

(npnbnuantensHo 3-4 cekyHAObl) - Perynatop nepevaeT Ha pexuM ynpasrneHWs C HOBbIM
3Ha4YeHNEM BHYTPEHHEN 3aaHHOW TOYKMU.

YpoeeHb e Ecnu onepatop He nodmeepxdaem cBOUX AeNCTBUN HaxaTem knasuwm [¢] B npouecce
sawumel Muranusi nHamkatopa NY (npmbnuautensHo 3-4 cekyHabl), TO AaHHble eNcTBUS onepaTtopa
BOCMPUHUMAIOTCS Kak HEBEPHOE [EeNCTBUE UNU CryYanHOe N3MEHEHNE 3HAYEHNS!.

PeXXuMbl M3MeHeHUA U NepeknovYeHUsa 3agaHHOM Touku. CTaTuveckas U AUHaAMMUUecKas
6anaHcupoBKa

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

® MepeknioYeHne perynaTopa ¢ pydHoro pexvmMa paboTtbl Ha aBTOMaTU4ECKUIA;

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

® NepeknioyeHre ¢ nokanbHOro pexvMma paboTbl B KackafHbl pexum paboTbl 1 Hao6opoT.

N3ameHeHne (VIJ'IVI nepeKmoqume) 3a4aHHOM TOYKM perynatopa obecneynmBaeTcs C NOMOLLbIO CTaTUYECKOW
UM aAuHaMmn4eckomn 6aﬂaHCMDOBKM y3na 3agat4yuka perynartopa.

B 3aBucumocTn oT 3HayeHun napameTpa koHdurypaummn [CTRL.02] — crtaTnyeckas vnu guHamuyeckas
OanaHcupoBkn 3aganus B perynatope MWK-121 ecTb pasHble pexumbl CTaTUYECKOW U OVMHAMUYECKON
6anaHcMpoBKu:

e 1 pexxum: [CTRL.02]=0 — auHamuyeckas 6anaHcupoBka,
e 2 pexxum: [CTRL.02]=0 — cTaTtnyeckasn 6anaHcmpoBka.

®dyHKUMOHanbHass cxema paboTbl GanaHCMpPOBOK MoKa3aHa Ha pucyHke 4.3. OyHKUMM pEXUMOB
cTaTU4ecKon 1 AnHammu4veckon 6anaHcMpoBKKM NokasaHbl B Tabnuue 4.1.

NAPAMETP
cTaTndeckas
3ABOAHHA v SPuew GanaHcupoBka 3anaHve
[sr } — . pegynsitopy
ny dro OuHamuyeckasn
6anaHcupoBka

CKOpOCTb U3MeHeHUs 3aaaHns
npu AMHaMn4YecKon
6anarcuposke [CTRL.02]

PucyHok 4.3 — @yHKyuoHanbHas cxema banaHcupoeok peaynsimopa MUK-121

MpumeyaHue. Ha cxeme yCnoBHO MoKa3aHO MOMOXeHWe nepeknyartenei Ans aBTOMaTUYecKoro pexvma
paboTbl perynatopa u AUHaMUYecKon 6anaHCMpoBKM.
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Tabnuya 4.1 - ®yHKYuU pexumos banaHcuposok peaynsmopa MUK-121

£ 3HaueHve
5 2 [napameTpos
s Q
2 § [nHaMuka n3ameHeHns 3agaHHON TOYKM
()
©
o = [CTRL.02]
©
Mpw nepekntoyeHn 3agaHne HauMHaeT U3MEHATCSA OT 3HaveHus Bxoda Al1 go
MepeknioyeHne 1 1
YCTaHOBINEHHOIO 3Ha4YeHusi 3agaHus co ckopocTbio banaHcuposky [CTRL.02]
pexvMa paGoTbi
PYYHOWN-ABTOMAT | 2 0 Mpu nepeknioveHnn SP= Al1
M3meHeHne 1 1 Mpy 3MeHeHUn 3agaHre HauMHaEeT UBMEHATLCS OT ero NpeablayLlero 3Ha4eHus Ao
BHYTPEHHeW 3agaHHon YCTaHOBIIEHHOIO 3HA4YeHUs co ckopocTbio 6anaHcuposku [CTRL.02]
TOuKY (C nepepren Mpy n3aMeHeHUn 3agaHe MrHOBEHHO MEHSIETCS OT ero npepbl €ro 3HayeHus oo
faHeny nim no 2 0 P 8 CTaHOBIEHHOIO PeARAYE 8
MHTEpdency) Y
MepekntoyeHre ¢ 1 1 Mpu nepeknoveHn 3agaHne HAYMHAET U3MEHSITCS OT ero NpeablayLLero 3HauYeHus
BHYTpeHHel paboyen [0 YCTaHOBMEHHOIo 3Ha4yeHus co ckopocTbio 6anaHcuposku [CTRL.02]
TOUKV Ha BHELWHIoo U |, 0 Mpu nepeknoveHn 3agaHne MIHOBEHHO MEHSIETCSI OT ero nNpeablayLero 3Ha4eHus!
HaobopoT [0 YCTaHOBIIEHHOrO HOBOIO.

MpumevaHune. Ecnn 3HaveHne [CTRL.02]#0, TO 3HayeHWe CKOpOCTW AvHamMu4eckon 6GanaHCMpOBKU
ycTtaHaBnueaetcs B npegenax [000,1; 999,9] tex.ea./MuH.

4.3.3 N3meHeHue 3Ha4YeHNA ynpaBnsowero BO3aencTBums

O Ky
O ny
® ry

= [A]
= [V]

3ABOAHHA

J
=

3ABOAHHA
40.0

40.0

o [1na 3aMeHeHUs 3HaYeHns ynpaBnsoLwero BO3AeCTBUS PerynaTop OMKEH HaXoamTbes B
PYYHOM pexume ynpasrneHus. Ecrnv perynatop HaxoauTCcs B aBTOMATUHECKOM pexume, ero
HeobXoAMMO NepeBecTy B PYYHOW pexuM ynpaeneHns — cm. pasgen 4.6.1. Mngvkatop PY Ha
nepegHen naHenu ceeTuTcA. BeibpaH py4HON pexumm ynpasneHus.

e B pyyHOM pexume paboTbl onepaTop C nepedHen MaHenu c noMoLlbio knasuw [A]
“Oonbwe” n [V] “MeHblue”, ynpaBnseT BbIXOAOM perynaropa, Tem cambiM copmupyeT
3HayYeHWe ynpaBnsoLLEero BO3NENCTBUSA, NOAABAEMOE Ha UCMOMNHUTENbHBIA MEXaHN3M Yepes
kntoun BOJIbLUE-MEHBLUE vnu aHanoroBbi BbIXO4, B 3aBUCUMOCTU OT BbIOpaHHOro tuna
perynatopa (cm. napametp CTRL.00 koHdburypauum).

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

- BbIXOHOrO aHanoroBoro curHana,

- 3Ha4YeHue curHana Ha BbixofHble krtoun BONbLUE-MEHBLLE,

- BHELLUHMWI curHan nosioxeHust MexaHvuama (ucnonb3oBaHue Bxoaa Al2).

o [Ipn U3MeHeHUN 3HaYeHUs yNpaBnALLEro BO3AENCTBUS NOCMe NepBoro Haxatus nobon
n3 knasuw [A] “Gonbwe” unn [ V] “meHblue” HaumHaeT murate ancnnen 3ABOAHHA, nubo
cBeToanoaHble uHamkatopbl A unu Y, ykasbiBas TEM CaMbliM OMepaTopy Kakow napameTp
(curHan) B 4aHHbI MOMEHT U3MEHSETCS.

e [locne OKOHYaHUS W3MEHEHUS 3HAYEHWS YNpPaBMSOLLEro BO3OEWCTBUSA, MO OTMNyCKaHUU
knaesuw [A] “6onbwe” nnu [V] “mMeHbLUe” NO UCTEYEHUN HECKOSMbKM CEKYHA UMW Haxatue
knaeuwsbl [¢'] aucnnein 3BABOAHHS nepectaeT Murathb, a 3Ha4yeHue BbIxoaa uKcUpyeTcs B
3HEProHe3aBNCUMON MNaMATU.

4.3.4 PexxuMmbl MHAUKaLMK perynaTtopa

® 1/s

O 2m

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

aucnne TAPAMETP — 3HayeHue Bxoaa Al1,

aucnnen SABOAHHSA — 3apaHue perynatopa,

aucnnen BUXIO — 3HayeHne Bbixoga peryndaropa.

o [1pn HaxaTuu KnaeBuwn D NPOUCXOANT MEPEKITOYEHNE MAHENN HA OOMNOSTHUTENbHbIN
pexum nHgnkauunn.
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® 2m

1/8

® 2m

® 1/s
O 2im

® 1S
@ 2m

@ 1S
O 2m

O 1s
® 2m
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Mpun ycTaHoBNeHHOM 3HayeHun napameTtpa (SYS.04=0001) gononHuTenbHasa naHenb MMeeT
BMA;

aucnnen MAPAMETP — 3HauyeHune Bxoga Al1,

ancnnen SABOAHHSA — 3HayeHune Bxoaa Al2,

aucnnen BUXIA — 3HaveHue Bbixoaa perynaTopa.

Mpu ycTaHoBneHHOM 3HayeHun napameTpa ([SYS.04=0002) gononHuTeneHas naHenb nMeeT
BMA;

ancnnen MAPAMETP — 3HavyeHne Bxoga Al1,

aucnne SABOAHHA — 3HayeHune Bxoaa Al2,

aucnnen BUXIA — cocTosHMe AMCKPETHbIX BXOAOB/BLIXOA0B perynatopa (CM. HUxe).

BUXIA

BKJIFOYEHO { ] : ]
BBIKJIFTOUEHO %j :% ﬂ%@fﬁ
/[ [ 1A

DI1 DI2 DO1 DO2 DO3 DO4

e Mpyn NOBTOPHOM HaxaTuu knasuiwun &) perynsitop cHoBa nepeifeT B OCHOBHOWM PEXiM
NHOMKaLUN.

o Pexxum nHgukaumm no yMoOn4aHuio:

Mpu ycrtaHoBneHHoM 3HayeHun napameTpa (SYS.05=0000, SYS.04#0000) naHenb
nHOMKaLUM UMeeT BUA;

aucnnei MAPAMETP — 3HaueHue Bxoga Al1,

aucnnen SABOAHHSA — 3HavyeHune Bxoaa Al2,

aucnnen BUXIA — 3HayeHue BbIxoaa perynaropa

Mpu ycTaHoBneHHOM 3Ha4YeHun napameTtpa (SYS.05=0001) naHenb nHOUKaLMM UMeET BUA;:
ancnnen MAPAMETP — 3HaveHune Bxoga Al1,
avcrinen 3ABOAHHSA — 3apgaHuve perynsitopa,
aucnnen BUXIA — 3HaveHne Bbixoaa perynatopa.

Mpun ycrtaHoBneHHOM  3HayeHun napametpa (SYS.05=0002) pgns  perynaTtopos
CTRL.00=5,6,7,10,11,12 naHenb MHANKaLUUN UMEET BUA;:

ancnnen MAPAMETP — 3HaveHne Bxoga Al2,

avcnnen 3ABOAHHSA — 3apaHune perynsitopa,

aucnnen BUXIA — 3HaveHue BbIxoaa perynaTopa.

4.3.5 Koppekuusa namepsiemoro napameTpa U BHyTPeHHen 3a4aHHOWN TOUKU

B MeHl0 KoHMurypauum yctaHoBuTb cnepyrowmin tun perynsatopa: CTRL.00=0006 (CTRL.00=0011 -
UMMYNbCHBIN) — PErynsaTop C BHELLHEN KOppeKUMen 3agaHHON TOYKM.

BHyTpeHHsAs1 3ajaHHasi Touka W3MEHSIETCA C MepedHer naHenu perynaropa. 3HavyeHwe BHYTPEHHEN
3a/]laHHON TOYKW SIBNSIETCH 3aroMuHaeMbIM 3Ha4eHueMm. ocne BKINIOYEHUS NMUTaHUS PerynaTop HaduvHaeT paboTy ¢
TeM 3Ha4YeHNeM 1 C TeM BUOOM 3aaHHOM TOYKUN, KOTOPOe OblfI0 HA MOMEHT OTKIOYEHMS.

BHelwHss1 3agaHHas Touka 3agaeTcsi ¢ BHELWWHero aHanorosoro Bxoaa Al2. Mpu BeiGpaHHOM Buae 3agaHHoOM
Touykn kak BHELUHAA Bo3moxeH Tonbko ee koHTponb Ha gucnnee 3ABAOAHHA, navmeHuTb ee 3HayveHue c
nepeaHen naHenu perynaropa HeBO3MOXHO. B pexuvme KY BO3MOXHO U3MEHUTb BHYTPEHHIOW 3adaHHY0 TOYKY, YTO
Ba)XHO Npu paboTe ¢ KoppeKkunern BHYTPEHHEN 3a4aHHON TOYKM.

Koppekuus BHyTpeHHeW 3aaHHOM TOYKN perynsitopa ocyLecTBnsieTcs no hopmyne:

SP =SPBHYTp + K, * X2 +B

TouKa KOpPPEKLMK, B KOTOPOI KOPPEKTUPYIOLLEE 3HAaYEeHME PaBHO HYIHO;

OTkyna:

K*X2+B=0

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

['ne XTk — 3HaYeHUe TOYKM KOPPEKLUN.

SP — TekyLlas, CKOPPeKTMPOBaHHas 3afaHHas Touka

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

MHavkaums BbIGpaHHbIX PEXMMOB KOPPEKLMU BHYTPEHHEN 3a4aHHOW TOYKM:

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

4.4 Pexum KOHOUTYPUPOBAHUE

C nomouwbio pexuma "KoHdurypuposaHue" BBOAAT MapaMeTpbl BXOOHbLIX CUrHanoB, napameTpbl
cuUrHanusaumm OTKIMOHEHWI, NapaMeTpbl TMNa ynpasneHusl, napameTpbl ceTeBOro obmeHa, napameTpbl BbIXOOOB U
CUCTEMHbIE NapameTpbl.

MapameTpbl pasgeneHbl NO rpynnam, Kaxpgas M3 KOTOpbIX HasbliBaeTcs "ypoBeHb". Kaxgoe 3apaHHoe
3HayeHne (INEeMEHT HaCTpPOWMKU) B 3TUX YPOBHAX Ha3biBaeTca "mapameTpoM". [apameTpbl, MCNOMb3yeMble B
perynatope MUK-121, crpynnupoBaHbl B ABaguaTb OOUH YPOBEHb W MPeACTaBreHbl Ha auarpaMmme (pUCyHok 4.5).
MHoukaums 3HadyeHus napameTpoB KOHUrypaumMm u ux HOMepoB yKa3aHbl Ha pucyHke 4.4. HasHayeHue ypoBHeW
KOHpurypauum ykasaHo B Tabnuue 4.2.

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

NAPAMETP HaseaHue ypoBHsA

F) EI]‘ ................ Haseanue ypor
I L.

3ABJIAHHS Cumeonel L nF G yKasbiBalOT
— —_— e 0 TOM, YTO NpPMGOpP HaxoAuUTCs
| '_ o B peXu1Me BblOOpa YpOBHSA
| M 1 KoHdUrypaumm

BUXI4

B pexume PABOTA wHAUUMPYET 3HaYeHue

.............. ynpaBnsiowero Bo3AencTBUs, CUrHan nonoxe- :
il HUS UCMONHUTENBLHOrO MeXaHM3Ma Unu cocTos- |
HMe ONCKDETHLIX BXOAOB-BLIXOAOB PErvNATOpa. |

PucyHok 4.4 - MHOukayusi 3Ha4eHUs1 napamempos KoHgbu2ypayuu U ux HOMepPOos.
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nepexon ocyLecTBndaeTcA

PEXXWM PABOTbI

napameTp

PID.02

3HayeHve napameTpa
PID.02 ans ypoBHs
HacTtpoek NMA[ -
perynsitopa

(o] - ANWTENbHLIM HaxaTuem Gonee -— t
;‘__——’ I 3¢ knaemum [ty O} TTe--o_ p N
P 02 — 0! z
o @—( )‘) s
S & YpoBeHb }‘@ YpoBeHb YpoBeHb H YpoBeHb YpoBeHb ©
S ,;'E =) PID CALO SYS SAVE LOAD g
= > A } -
| e io | ‘ |2
5 @0 0001 () (@ @@ (o
cle8 }
=1s8
i %@ @ @ @ G
s =
f 02 > ‘ 02 )
7y

—{(0001)—

PucyHok 4.5 - Quaepamma pexxuma KOHghu2ypayuu u HaCmpoex.

4.4.1 HasHa4yeHuMe ypoBHen KOHcurypauumm

Tabnuua 4.2 - VIHdukayusi Homepa ypOBHSI KOHghuaypayuu

HasHaueHne YPOBHA HasBaHue UHpukauuna
HacTtponka napametpos N[ perynaropa PID ,D | Cl
e o o e | awane | n IR AC
HacTtpornka napameTpoB aHanoroeoro Beixoga AO AOT H 0 I:
KoHdwmrypaumsa BxogHoro yctporictea DI DIN d 1
KoHdurypaums BbixogHbix yctporicte DO1+D0O4 DD%TI'T’S DD%-.II% d 0 t ‘l_d D l,: L{
HacTtpolka napameTpoB perynaropa CTRL E ,: L
PieaDAaLIY EXOIONS aHanoroBord cuana Al el | Lou ilnd |
VGADASBLI BXORHOTO ariarorosert cnniana Al wrve | Lnucdlndd
Kannbposka aHanorosbix Bxogos Al1, Al2 CLI1, CLI2 [ L | ; [ ,l_ E
Koppekuus aHanorosbix Bxogos Al1, Al2 COR1, COR2 E or ,, ,'_ onr ‘:_’
Kanubposka aHanoroeoro Beixoga AO CALO E H L D
O6wue napameTpbl SYS 5 H 5
CoxpaHeHune napameTpoB SAVE 5 H LJ E
3arpyska napameTpoB LOAD L 0O H d
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4.4.2 N3ameHeHne n hMKCcupoBaHMe 3HaAYEeHUMN

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

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

Bbibpas Heobxoaumbln napameTtp knasuwamu [A], [V], ANA uW3MeHeHUs 3HayYeHusd napameTpa
HEOoBX0AMMO CHOBA KPaTKOBPEMEHHO HaxaTb knasuwy [¢].

Ha umdgpposom aucnnee 3ABOAHHA B Mueamwem pexunme YCTAaHOBUTCSA 3HayeHMe napamMmeTpa
BbIOpaHHOro NyHKTa MeHto: Hanpumep, «000.1».

C nomouwbio knasuw [A], [V], npy HeobxogumoOCTW, NPOU3BECTM U3MEHEHME 3Ha4YeHWs BblGpPaHHOro
napameTpa, KpaTKOBPeMeHHO HaxaTb Knasuiy [¢/] — npubop cHoBa nepenaeT B pexum BbiGopa napameTpa.

C nomolwbio knaeuw nporpammunpoBaHus [A], [ V] ycTaHOBUTL cneayowmii Heo6XxoANMBbIN AN U3MEHEHWS
NYHKT MEHI0, U T.. NOKa Bce HeobxoanMble NapamMeTpbl Ha AaHHOM YPOBHE KOHurypauum He ByayT N3MeHeHbI.

[na Toro 4ToBbl BEPHYTLCA K BLIBOPY YPOBHS KOHUIypaLmn, HeobxoanmMo HaxaTk knasuuy [O].

[anee BbliOpaTb cnegyolen YpoOBEHb KOHMUrypauum, KOTOPbIN HYXHO W3MEHWUTb W MNOBTOPUTH
BbILLEN3NOXEeHHblEe onepaunn. W Tak go Tex nop, noka He 6yayT U3MeHeHbl BCe HyXHble napameTpbl.

Bei3Batb ypoBeHb SAVE «5HuE» u coxpaHntb Bce M3MeHeHHble 3HaYeHUs1 B 3HEPTOHE3aBUCMMON NaMsATU.
[Mpu coxpaHeHun napameTpoB B 3HEProHE3aBUCUMON NaAMATU BbIXOL U3 pexuma KoHdurypauum ocyllecTBnseTcs
aBTOMaTNYECKM.

Ecnn wn3meHeHHble napamMeTpbl HE HYXXHO COXpaHATb B 3HEProHe3aBMCMMOW MamaATu (napameTpbl
COXPaHSATCA B ONepaTUBHOM NaMsiTH), BbIXOA U3 pexuma KOHGUrypaLmm ocyLwecTBnseTca AnMTenbHbIM, 6onee 3-x
CeKyH[, HaxaTmeMm KnasuLuu [O] UM NO UCTEYEHNN BPEMEHN 2-X MUHYT.

[nsi nepexoga HenocpeaCTBEHHO U3 pexrMa koHdurypaumm B pexum PABOTA Heobxooumo yaepuBaTb
KnasuLy [0] B TeueHne 3 cekyHa. B pexvume PABOTA nponcxoant namepeHue n obpabotka BXOOHbIX CUTHaNoB B
COOTBETCTBMM C 3afjlaHHbIMM HACTpoVkaMu, a Takke (popMnpoBaHMe BbIXOL4HbIX BO3LENCTBUN.

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

KoHdurypupoBaHue perynsatopa Npou3BoAUTCS Kak C NepeaHer naHenu perynsaropa, Tak U no npoToKony
ModBus (RTU). Yepes uHTepdenc KOHDUrypMpoBaHMe npou3BOAMTCS C MOMOLLLIO MPOrPaMMHOIO MPUIOXEHNS
MWK-koHdurypaTop (pacnpocTtpaHsaeTca 6ecnnaTtHo) unu yepe3 SCADA cuctemy.

Ona Toro 4toGbl u3bexaTb He CaHKUMOHMPOBAHHOIO M3MEHEHUsI NnapaMeTpoB KOHdurypauum yepes
WHTEPdENC CyLLEeCTBYET ypo8eHb 3awumbl AOCTYNa K peructpaMm KoHdwurypauuu. 3anpetuTe Unu paspeLunTb
[OCTYN K 3TUM perncrTpam MOXHO C BEPXHEro YPOBHS, a Takke B MEHIO KOHUrypauumn perynaropa.

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

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

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

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

3anucb napamMeTpoB B SHEProHEe3aBUCUMYKD MamMsiTb C BEPXHEro YPOBHA MNpOU3BOAUTCH [BYMSI
cnocobamu:

1) Tlocne wun3meHeHus Bcex Heobxoaumbix napameTpoB B MWK-KoHdurypatope HaxaTb Knasuwy
"3anvcaTb KOHUrypaumio" 1 B NOSBMBLLUEMCH OKHE YCTaHOBUTbL ranoyky "CoxpaHuTb Nonb3. HaCTPONKn";

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

3anucb napaMeTpoB B 3HEPrOHE3aBUCUMYIO NaMsiTb C NepeAHel maHemnu MPOU3BOAUTCS Creaylowmum
obpasom:

1) npom3BecT MoaudmrKkaLuio Bcex He0bXoaNMbIX MapamMeTpoB;

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

3) HaxaTb knaeuwy [¢];

4) na avncnnee MAPAMETP nosiestcs cumsonbl "OHUE", ykasbieas o ToM, 4To mpoucxoauT onepauus
3anncu B dHEProHe3aBUCUMYIO NaMSThb;

5) nocne ykasaHHbIX onepauuin GyneT npousBedeHa 3anucb BCEX MOAUMULIMPOBAHHBIX MapaMeTpoB B
3HeproHesaBncUMyl0 NamsTb. [locne npoBedeHus 3anucu napameTpoB perynsatop nepenget B pexum PABOTA.
Mocne 3anucu napametp SAVE.O01 aBTomaTtudeckun yctaHasnueaetcsa B 0000.
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[nsa 3arpy3kv napameTpoB HacTPOeK nonb3oBaTens Heobxoanmo:

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

2) HaxaTb knasuwy [¢];

3) Ha aucnnee NMAPAMETP nosssaTtca cumsonsl "U SE:—", yKasbiBasgs 0 TOM, YTO MPOUCXOAUT ornepauns
3arpysku nonb3oBaTeNbCKUX HACTPOEK;

4) nocne ykasaHHbIX onepauui ByayT 3arpyxeHbl BCe Monb3oBaTenbCkue HacTponku. lMocne sarpysku
napameTtp LOAD.01 aBTomaTtuyeckn yctaHaenueaetcs B 0000.

4.4.4 3arpy3ka 3aBOACKMX HAaCcTpoekK perynatopa

[ns 3arpy3ku napameTpoB HacTPOMKW NPEAnpuUATUS U3rOTOBUTENS (YCTAHOBKA 3aBOACKMX 3HAYEHUA MO
ymMonyaHuio) Heobxoammo:

1) yctaHoBUTbL 3Ha4YeHust napameTtpa LOAD.02=0001;

2) HaxaTb knasuwy [¢];

3) Ha aucnnee MAPAMETP nosestcs cumeonsl "F AL E", ykaseiBas o Tom, 4To npoucxoauT onepauws
3arpysku 3aBOACKUX HACTPOEK;

4) nocne ykasaHHbIX onepauui ByayT 3arpyXeHbl BCe 3aBOACKME HacTpomnku. Mocne 3arpysku napameTp
LOAD.02 aBTomaTunyecku yctaHaenmasaetca B 0000.

Heobxodumo momHUMB, 4YTO nocne 3arpy3kn HacTpPoeKk HeobxoAMMO NPOU3BECTW 3anvcCb NapaMmeTpoB B
9HEeproHe3aBUCMMYI0 MNaMsATb, B MPOTMBHOM Cllyyae 3arpyxeHHas WHdopmauuss He OydeT coxpaHeHa npu
OTKIIOYEHUWN NUTaHUS perynaTopa.

4.5 MNopsanok HaCTPOMKKN aHaANoOroBbIX BXOAOB M aHANIOroBoro Bbixoga

Mpu HacTporike U NepPeCTPoke C OAHOrO TWMa BXOAHOIO CUrHana Ha gpyrov TUn, He06XoaAMMO BbINOMHUTL
cnepytoulee:

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

TNy BXOOHOro curHana,

- YCTaHOBWTb MOMOXEHNEe MNepeMbliek Ha MOoOyne YHMBEpCarbHbIX BXOAOB B MOJSIOXKEHME COrnacHo

BbIOpaHHOMY TNy BXOAHOro curHana (tabnuua 4.3, pucyHok 4.6).

Tabnuya 4.3 — [NonoxeHusi nepembiyeK Orisl pa3HbIX MuNog 8X00HbIX CU2Hano8

Kop Bxopa NapameTp MeHIo MNonoxeHue nepemMblyek Ha
Tun BXxoAHOro curHana npu 3akase Moayre yHUBepcanbHbIX BXOAO0B
KOHcurypaumm
perynsitopa (pucyHok 4.8)

AHanoroBbi 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]
OT1 0 MA go 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, Rex=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 go 75 mB 05 AIN1.00=0001 JP1[1-2], [5-7], J1 [3-4], J3 [1-2]
Ot OmMB go 200 mB 06 AIN1.00=0001 JP1[1-2], [5-7], J1[3-4], J3[3-4]
OT0Bpo2B 07 AIN1.00=0001 JP1[1-2], [5-7], J1 [3-4], J3 [5-6]
TCM 50M, ot muHyc 50°C go nntoc 200°C 08 AIN1.00=0003 JP1[1-2], [5-7], J1[1-2], J3 [3-4]
TCM 100M, ot muHyc 50°C go nntoc 200°C 09 AIN1.00=0004 JP1[1-2], [5-7], J1 [1-2], J3 [3-4]
TCM rp.23, ot 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 go nntoc 650°C 11 AIN1.00=0006 JP1[1-2], [5-7], J1 [1-2], J3 [3-4]
TCM 100M,Pt100, ot muHyc 50°C po nntoc 650°C 12 AIN1.00=0007 JP1[1-2], [5-7], J1 [1-2], J3 [3-4]
TCI rp.21, ot MmuHyc 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 nntoc 1100°C 14 AIN1.00=0011 JP1[1-2], [5-7], J1 [3-4], J3 [1-2]
TXK (L), ot 0°C go nntoc 800°C 15 AIN1.00=0012 JP1[1-2], [5-7], J1[3-4], J3[1-2]
TXKH (E), ot 0°C go nntoc 850°C 16 AIN1.00=0013 JP1[1-2], [5-7], J1[3-4], J3 [1-2]
TXA (K), ot 0°C go nntoc 1300°C 17 AIN1.00=0014 JP1[1-2], [5-7], J1[3-4], J3[1-2]
TM10 (S), ot 0°C go nntoc 1600°C 18 AIN1.00=0015 JP1[1-2], [5-7], J1[3-4], J3[1-2]
TMP (B), ot 0°C go nntoc 1800°C 19 AIN1.00=0016 JP1[1-2], [5-7], J1[3-4], J3[1-2]
TBP-1 (A-1), ot 0°C go nntoc 2500°C 20 AIN1.00=0017 JP1[1-2], [5-7], J1[3-4], J3[1-2]

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 muHyc 50°C pgo 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 nnioc 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 nntoc 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. MonoxeHve nepemblyek ANsi HACTPOWKN aHANoroBbIX BXOAOB [OSKHO COOTBETCTBOBATH MOSIOKEHUIO NEPEMbIHEK Ha
mMopayne yHuBepcanbHUX BXOAOB, @ Takke COOTBETCTBOBaTb HOMEpPY napameTpa MEHK KOHMUrypauuu aHanoroBoro Bxoga

oTBeYaroulero 3a Tun BXOAHOro curHana.

2. CwmelleHne BxoaHoro curHana 4-20MA ycTaHaBnvBaeTcs NporpaMMHo.
3. XapakTepuCTUKN TUNOB BXOOHbIX CUrHANOB NpuBeaeHbl B pasgene 1.

4. MNopsanok kanMbpoBKM BXOAHbLIX aHAINOroBbix CUrHaNoB NpuBeaeH B pasaene 5.

~—AHHAREHARRORAEA
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PucyHok 4.6 — NonoxeHue nepembidek Ha niame npubopa

Mpwv HacTpolike 1 NEpPecTporke C OAHOMO TUMNa BLIXOAHOIO CUrHana Ha Apyro Tun, Heo6XoAMMO NPUBECTM
B COOTBETCTBME MOSOXEHME NepeMblYki Ha Moadyre aHarnoroBoro Bbixoda (YCTaHOBNEHHOM BHYTPY perynstopa).

Twnbl BEIXOAHbLIX CUTHAMNOB, 1 MOMOXEHUSI NepPeMbIYKMA NPUBEAEHDI B Tabnuue 4.4.

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

[InanasoH BbIXO4HOrO curHana MonoxeHne NepemMblyek Ha nnaTte
Ot1 0 MA 5o 5 MA, RH <500 Om [2-4], [7-8]
Ot 0 MA o 20 MA, RH < 500 Om [2-4], [5-6]
OT 4 MA o 20 MA, RH < 500 Om [2-4], [5-6]
OT0Bpo10B, RH22kKOM [1-2], [3-4]

MpumeyaHue.
Mopsaaok kanubpoBKM BLIXOAHOIO aHaNoroBoro curHana npuesefeH B pasgene 5.
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4.6 Py4yHas ycTaHOBKa napamMeTpoOB perynmpoBaHus No nepexogHomn hyHKuumn

Ecnn 3agaHa nepexogHas byHKUMA OoObekTa perynmpoBaHus UNM OHa MoxeT ObiTb onpepeneHa, To
napameTpbl PerynvpoBaHns MOryT ObiTb YCTAHOBMIEHbl COMMACHO YCTaHOBOYHBIM AMPEKTMBAM, YyKasaHHbIM B
cnpaBoYHuKax. MepexogHas yHKUMS B MOMoXeHun perynatopa «Py4Hon pexum» MoxeT ObiTb 3anncaHa yepes
ckaykoobpasHoe W3MEeHeHWe YnpaBnsiowWwero BO3OEWCTBUA W XapakTep perynupyeMon BenuyvHbl  MOXeT
peructpmpoBaTtbcs camonucuem. [pu aTom nonyvaetcs nepexogHas yHKUMs, NnpubnmantensHO COOTBETCTBYOLL AN
yKa3aHHOW Ha pucyHke 4.7.

Xopolwmne cpefHWe BenUYMHbI U3  YCTAHOBOYHBIX NapaMeTpoB perynsTopa JaloT  cregylolime
aMnupuryeckne opMyrbi:

M - perynaTop:
KoadhduumeHT yecunermsa Kp ~ L / [D * Ko]

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

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

Bpewms nHterpuposanna Ty ~ D
Bpemsa anddeperumposanna Tp~ 0,4 * D

Y
Y
D€ = P Ko=x/y
Bl
;
:g >
D

PucyHok 4.7 - lNepexodHas hyHKuUsS 0bbekma peaynuposaHusi ¢ CaMo8blpagHUBaHUEM

Y — ynpaBnsioLliee Bo3aencTeme

y — ynpaensiloLLiee Bo3aencTane

X — perynupyemast BenmimHa

t — Bpems

D — Bpems 3agepxku

L - Bpemsi BbipaBHUBaHUSA

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

Kannbposka perynatopa ocyLlecTBnsAeTcs:
e Ha 3aBope-usrotosutene npum BbiNycke perynsaropa
e [lonb3oBartenem:

- NPV CMeHe Tuna gaTyumka

- NPV NOAroTOBKE K nosepke (kanubposke).

5.1 KanubpoBka aHanoroBbIX BXO40B

5.1.1 Nopanok kKanMbpoBKK YHU(hULMPOBAHHbLIX BXOA0B

B pexume KoHUrypaumm yctaHoBUTE NapaMeTpbl COOTBETCTBYOLLME:
- Tuny wKankel aHanoroeBoro Bxoaa
- Tuny aHanoroBoro Bxoaa
- MonoxeHne geummanbHOro pasgenurens
- HwxHuin npepgen pasmaxa Lwikanbl
- BepxHun npegen pasmaxa Lwkanbl
lMocne nopgrotoBkM perynatopa K onepauun kanubpoBku (KoHdurypaumm napametpoB AIN1.00-
AIN1.03(AIN2.00-AIN2.03), ycTaHOBMEHNs COOTBETCTBYIOLUMX MEpPeMbldEK Ha MnaTe npoueccopa) Mpou3BOAUTCS
KanubpoBka B nocreaoBaTenbHOCTW, NpeAcTaBneHHon B Tabnuvue 5.1:

Tabnuua 5.1 — NocnedosamernbHOCMb KarnubpoeKu aHa0208020 8xoda

1 2 3 4 5 6 7
YpoBeHb KoHTponb Kanu6posku KoHTponb Kannbposku KoHTponb KoHTponb
KanubpoBku BXOAHOrO CUrHana HayanbHoro BXOJHOrO curHana KOHEYHOrO pesynbTaToB pesynbTaToB
aHamnoroeoro 3HaYeHUs LUKanbl 3HaYeHNs LKanbl kanubpoBKu KanubpoBku
Bxoga Al1 13MepeHus, “3mepeHus, HavansHoro KOHEYHOro
mex.ed . mex.ed 3HaYeHMS LKanbl 3HAYeHMS LUKanbl

n3mepeHnns , Koo
Adn

NAPAMETP — |

n3mepeHus , koo
Adn
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NAPAMETP
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[EnFD)

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

5.1.2 NMopAapok KanubpoBKU BXOAOB ANA NOAKMIOYEHUS AaTYUNKOB C BbIXOOHLIM CUrHanom
NOCTOAAHHOrO TOKa

1. B mMeHio KoHurypaummn yctaHoBuTb BbibpaHHbii Trn aatymka (AIN1.00), HVKHUA 1M BEpxHWUIA npegen
pasmaxa wkanbl (AIN1.01 n AIN1.02) n nonoxeHue peummansHoro pasgenutens (AIN1.03). Mogknountb K
aHanoroBomy Bxogy Al perynatopa MWK-121 o06pa3suoBblii MCTOYHWMK MOCTOSIHHOTO TOKa COMMacHO CXeMbl
NMOAKMNI0YEHNS NpeacTaBneHHon Ha puc. b.2. BeibpaTb ypoBeHb kKanmbpoBkM nepBoro aHanorosoro exoda CLI1.

2. Pexxum KOHMPOIisi 8X0OHO20 cuegHara 0115 KanubpoeKu HayasibHO20 3HaYeHUs WKaislbl USMEPEeHUs.
BbiGop ocyuiectensercs Haxatuem knasuwm [¢'] ¢ mHgukauuei IL Ha aucnnee NMAPAMETP. 3apatb
3HayveHune BxoaHoro curHana 0 MA (unn 4 MA), B 3aBUCMMOCTW OT TUMa cUrHana, v NPOKOHTPONMPOBATL Ha Aucnnee

3ABOAHHSA curian ALM, koTopelit 6yneT cooTseTcTBOBaTL HuxHemy npeaeny (Al ). Ecnu sHadeHne BxomHoro

curHana Haxogutca B AmanasoHe oT -005.0% po +025.0%, 1O Haxatvem knasBuwin [A] nepentn B pexum
KannbpoBKkM HkHero npugena wkanbsl CL. Ecnn 3HaYyeHne aHanoroBoro BXOAa BbIXOOAUT 3a yKasaHHbIN AManasoH,
TO KanubpoBKa He MOXeT ObITb MpoBeAeHa M Mpu NonbiTke ee npoBeaeHus Ha gucnnee 3ABOAHHA nossutca
coobuweHue Err.C. B aTom cnyyae crnefyeT NpoBepUTb NOAKIMIOYEHMS BXOAHOIO CUMrHana, yCTaHOBKW MEpeMbIYeK Ha
nnarte perynsropa, a Takke Tvn BblbpaHHoro gatumnka B nyHkTe AIN1.00 1 ewe pa3 NnpoOKOHTPONMPOBaTb BXOLHOM
curHan.

3. Pexxum kanubpoeku HavyasibHO20 3Ha4YeHUs WKaslbl USMEePEHUSs.
Bbi6op ocyliecTBnsieTcs Haxatvem knaesuwu [A] ¢ nHamkaumen CL Ha gucnnee NMAPAMETP. Bo3MoXHbl
[Ba BapvaHTa KanubpoBku:
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- pyyHas KanubpoBKa ocylecTBnseTcs Haxatmem knasuw [A] wnu [V] KOHTpONuUpys 3HayeHus
namepsieMon nepemeHHon Ha gucnnee NAPAMETP

- asmomamuyeckasi ocywecmensiemcs Haxatuem knasuwm [¥]. MooyepenHoe MuraHve UHOMKATOPOB
“‘MIN"-“MAX” cBmgeTenbCTBYeT O Nepexode B PEXUM aBTOMATUYECKON KanubpoBKW, KOTOPYD MOXHO OTMEHWUTb
NOBTOPHLIM HaxkaTuem knasuwy [¥] unu BeinonHUTL HaxatveM knaeuwm [¢], o yem GyaeT cBuOeTENbCTBOBATbL
YCTaHOBMBLUEECS] HayanbHoOe 3HadeHue u npekpatutca muraHne “MIN’-“MAX”. Tpu 3TomM B napameTpe AIL

(pervctp 197) 3admkcupyeTcs 3HaYeHne HkHero npegena curHana ALMM.

4. Pexxum KOHMPOsisi cugHana 015 KanubposKU KOHEYHO20 3HaYeHUs WKarllbl U3MEePeHUs].

BbiGop ocywecTensietcs knasuwen [¢] ¢ uHaukaumen IH Ha gucnnee NMAPAMETP. 3apaTh 3HaueHue
BxogHoro curHana 5 mA (unm 20 MA) B 3aBMCMMOCTM OT TuMa cCuUrHana WM MNPOKOHTPONMpOBaTb Ha Aucnnee
SBABOAHHA curhan ALIM, koTopbiii ByaeT cooTseTcTeOBaTh BepxHemy npeaeny (Al,). Ecnm ato 3HaueHue

Haxogutcs B AmanasoHe oT 090.0% po +110.0%, To Haxatvem knaBuwn [A] nepevtn B pexvMm kanubpoBku
KOHeYHoro 3HayeHus wkansl CH. Ecnn 3HaveHve aHanmoroBoro Bxoda BbIXOAWMT 3@ YKa3aHHbIA OuanasoH, TO
KannbpoBka He MOXeT OUTb NMpoBedeHa W Npu MNOMNbITKE ee npoBedeHus Ha aucnnee 3ABOAHHA nosisutcs
coobueHve Err.C. B atom cnyyae crieqyeT npoBepuTb NOAKMOYEHUSI BXOOAHOIO CUrHana, Ha nnaTte perynsitopa, a
Takke Tvn BblbpaHHoro aatymka B nyHkTe AIN1.00 v elle pa3 NpoKOHTPoONMpoBaTb BXOAHOW curHan B nyHkTe IH.

5. Pexum KaJ'ILI6p06KU KOHe4YHOc0 3Ha4YeHus WkKalsibl USMepeHuUs.
KaJ'IVI6POBKa NPOM3BOAMTCHA aHarnormyHo n.3., ¢ YCTaHOBMBLUMMCA KOHEYHbIM 3Ha4YeHUeMm. Mpn atom B

napameTpe AIH (pernctp 199) dhmkcupyeTcs 3HaueHne BepxHero npegena curHana ALM.

6. Pexxum KOHmMposisi napamMempos KasubposKu.

Beibop ocyulectenseTcs knasuwen [A] ¢ MHAMKauMen COOTBETCTBEHHO L — KOHTPONb HWXHeEro npepena
curHana ALM, H — koHTponb BepxHero npepena curHana AL, lNpu 3TOM KOHTpONMpyemblie napameTpbl
KanmbpoBKU AOMKHbI HAXOAUTLCA B AMana3oHe, yka3aHHOM B Tabnuvue 5.2 ans gaHHoro tuna gaTyuka.

7. Haxatvem knaBuwm [O] BepHyTbCs B MeHIO KOHUrypauuu perynsitopa U MpoM3BecTU 3anucb
napameTpoB kannbposku (cm. pasgen 4.7.5), B NpOTMBHOM criydae BBeAeHHas uHdopmaums He BygeT coxpaHeHa
NpuW OTKMIOYEHUN NUTaHWSA perynaTopa.

8. AHanorn4Ho npousseanTe kannbpoBKy aHanorosoro Bxoga Al2 .

Heo6x00uMO nOMHUMBL, 4TO TOCMNE TpOBedeHNs KanvMOpoBKM HeOoBXOAUMO MPOM3BECTU 3anucb
napameTpoB B 3HEPrOHE3aBUCKHMYIO NaMsiTb, B NMPOTUBHOM CIlyyae BBeAeHHasi MHopMaumst He GyaeT coxpaHeHa
NpY OTKMHOYEHUN NUTAHUS perynatopa.

3AMEYAHUS 10 OMNEPALUSIM KAJINBPOBKN

B npouecce py4Hon kanubpoBku He TpebyeTcs ToyHoro paBeHcTBa curHanoB 0% v 100% puanasoHa.
Hanpumep, MoXHO npoBoavTb kanubpoeky ans curHanoB 2% u 98% pAwanasoHa. BaxHo nuwb TO, 4TOGBI MO
UMPOBOMY MHAMKATOPY YCTAHOBUTH 3HAYeHUE, MakcumarnbHO OnM3Koe K YCTaHOBMEHHOMY 3HAYEHWI0 BXOLHOro
curHana.

[nsi noBbILWEHNS TOYHOCTU W3MEPEHUs BXOOHbLIX aHaroroBblX CUrHaNoOB [OMNycKaeTcsi KannbpoBKy
npou3BoAnTb AN BCeW Lienu npeobpasoBaHns curHana ¢ y4eTom BTOPUYHbIX MpeobpasoBaTenen curHanos.

Hanpumep, gona BxogHow uUenu: damyuk — rnpeobpasosamenb — peaynsmop MUK-121 ucTodHuK
06pasuoBoOro curHana noakniyaeTcs BMECTO AaTyuka, a onepaums kanvmbpoBKM BXOOHOIO CUrHarna npovu3BoauTcs
Ha perynaTope MUK-121.

5.1.3 TMopsagok KanubpoBKM BXOAOB AnNsA NOAKMIOYEHUS AaTYUKOB TepMOMeETpPOB
conpoTUBNeHUsA

lMopsidok kanubposku 8xo0008 O NOOKIOYEHUST 0amyuKkoe mepmMomempos coripomuesrieHusi TCM 50M:

1. B napameTtpax koHdurypauun, AIN1 ycTaHOBUTL:
pagnpoBoYHasi xapakTepucTka aHanorooro sxoga Al1 AIN1.00 = 0003

2. TlMopkniounTe MarasuH conpoTuenexHun MCP-63 (Mnm  aHanormyHbli nNpubop C  aHanormyHbIMU
Xapaktepuctukamn) Kk Bxogy Al1 BMecTo nogknoyaemoro pAartyvka TepmonpeobpasoBaTensi COMPOTUBIIEHWSA
COrnacHO cxemMe BHELUHUX coeuHeHuN (cM. npunoxenne b.1).

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

4. B pexume koHurypaummn yctaHoBmTe napameTp CL " Kanubposka HauanbHOro 3HaueHus Lwikarnbl U3MepeHus
". Haxumas knasuwmn [A] vnu [V] ycTaHoBWTE Ha Auchnee 3HavyeHue, COOTBETCTBYIOLLEE 3HAYEHUIO HUDKHErO
npegena wkanbl npu kanubposke "-50,0°C". Haxmute knasuwy [¢].
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5. Bblbpatb napameTp CH " Kannbposka KOHEYHOrO 3HaYEHMS LWKasbl u3mepeHus .

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

7. Haxxumas knasuwm [A] wnu [V] ycTaHoBUTE Ha aucnnee 3HayeHue, COOTBETCTBYHOLLEE KOHEYHOMY

3HAYeHWIo LLKanbl Npu kanuéposke "200,0°C". Haxxmute knasuwy [¢].

8. Pexxum KoHmMpossi napamempos KaraubposKu.

Bbibop ocyuiectBnsietca knasuwen [A] ¢ MHOMKAUWEA COOTBETCTBEHHO L — KOHTPONb HWKHErO npegena
curHana ALUM, H — koHTponb BepxHero npepena curHana AL, lNpu 3TOM KOHTponupyemblie napameTpbl

KanMbpOoBKM JOMKHbI HAXOAUTLCS B AMana3oHe, ykasaHHOM B Tabnuvue 5.2 ans gaHHoro tvna gaTtyuka.

5.1.4 KanubpoBKa aHanoroBoro Bxoga AnsA TepMO3JieKTPUUYeCKux npeobpasoBarenen

[ns TepMmonap npu kanubpoBke ycTaHOBUTL TN Tepmonapbl. K knemMam kanmbpupyemoro aHanorosoro
BXOZa NogkounTb KannbpaTtop HanpsbkeHus, HanpuMep auddepeHumanbHbIn BonbTMeTp B1-12 unu aHanormyHbIn
npubop C aHanorM4yHbIMM Xapakrepuctmkamu. [danee kanubpoBaTb aHanoroBoW BXOA aHanorMyHo TepMoMeTpam
COMPOTWBIIEHUSA, YCTaHaBMMBas HayamnbHble W KOHEYHble 3HAYEHUSA HarnpsKeHWN,

HayanbHOMY U KOHEYHOMY 3HaYEHMIO LLKaslbl BbIGpaHHOM TepMonapbl (CM. Tabnuuy 5.3).

5.1.5 Tabnuua Anana3oHOB MMHUMANbHbLIX U MaKCUManbHbIX 3HAa4€eHMMA aHaNnoroBoro

curHana B koge AL

Tabnuua 5.2 — [Juana3oHbl MUHUMAIbHBIX U MaKkcuMarbHbIX 3Ha4YeHUl aHano208020 cueHana e kooe AL

KOTOpble COOTBETCTBYHOT

3Ha4yeHus BxogHoro curHana ALIM (oto6paxatoTcsi Ha ypoBHe KanvMbpoBKu
Kop T aHanoroBoro Bxoaa CLI1(CLI2) n napameTpax AIN1.09(AIN2.09) un
Bxoaa un paramka 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 [or0Bgo28B 1.400 — 2.400 14.50 — 21.00

= [oromB go 75 mB 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 1o 20 MA 1.400 — 2.400 14.50 — 21.00

i 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 100M 4.000 — 5.000 19.30 — 20.70

0007 Pt100, a = 0,00390 4.000 - 5.000 19.30 — 20.70

Pt100, a = 0,00392 4.200 — 5.200 19.30 - 20.70

0008 TCM p.21 1.400 — 2.400 8.400 — 9.700

« LOT0MAO05MA 1.400 — 2.400 14.50 — 21.00

g | ot 0 MA go 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 | otrOmB go 75 mB 1.400 — 2.400 18.30 — 21.00

= | or OMB go 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 KaNIMGpPoBKU

Tabnuya 5.3 - Tunbl damyukos u pekomeHOyembie npedesibl KanubposKu

MpenenbHble 3HaYeHUs1

Koa Bxopna Twvn paTtumnka
HANAZOH MpaanpoBoYHas MpeAenkHbie MHAUUMPYEMbIE BXOAHOro curHana npm
gXOAHOFO XapaKTepucTuKa 3HaYeHus NpW KanuépoBke kanubpoeke perynstopa
curnana n HCX perynsitopa
MapameTp
Hauan. KoHeuyHoe
3HauyeHue 3HaueHue
O1 0 MA oo 5 MA 0 mA 5 MA
Ot 0 MA oo 20 MA 0 MA 20 vA
Ot 4 MA go 20 MA Ot 0,0 % 4o 100,0 % 4 vA 20 mA
0001 OT0Bpo10B JInHenHas VNN B YCTAHOBIIEHHbIX TEXHUYECKMX 0B 10B
Oor0Bpo2B eanHuuax* 0B 2B
Ot OmMB go 75mB 0mB 75 vB
Ot OmMB o 200mB 0 mB 200 vB
Ot 0 MA o 5 MA KsampaTuunas 0 MA 5MA
Ot 0 MA g0 20 MA Ap 0 MA 20 MA
OT 4 MA o 20 MA (Bxoa kanm6pyetcs Ot 0,0 % go 100,0 % 4 vmA 20 MA
0002 OoTr0Bpoo10B A Kanmopy WA B YCTAHOBIIEHHBIX TEXHNYECKMX 0B 10B
OT 0B 02 B KaK NMMHeNHbIN, 3aTem enuHnLaxt 0B >B
OTOMB go 75mB | Y¢TaHaenvsaetcs 0 mB 75 vB
Ot OMB o 200mB | KBaAPATUIHas Wkana) 0 vB 200 mMB
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 nntoc 200,0 °C | 78,450 Om 185,550 Om
0005 TCM p.23 Ot muHyc 50,0 °C go nntoc 200,0°C | 41,710 Om 98,160 Om
TCIN 5001, W100=1,391 Ot muHyc 50,0 °C go nntoc 650,0 °C | 40,000 Om 166,615 Om
0006 Pt Pt50, a = 0,00390 Ot muHyc 50,0 °C go nntoc 650,0 °C | 40,025 Om 166,320 Om
Pt Pt50, a = 0,00392 Ot muHyc 50,0 °C go nntoc 650,0 °C | 39,975 Om 166,910 Om
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 muHyc 50,0 °C go nntoc 650,0 °C | 80,050 Om | 332,640 Om
Pt Pt100, a = 0,00392 Ot muHyc 50,0 °C go nntoc 650,0 °C | 79,950 Om 333,820 Om
0008 TChN p.21, Wyo=1,391 Ot muHyc 50,0 °C go nntoc 650,0 °C | 36,800 Om 153,300 Om
OT1 0 MA o 5 MA JlnHeapusoBaHHas 0 MA 5mMA
OT1 0 MA oo 20 MA | (Bxog kanubpyetcs 0 MA 20 MA
Ot 4 MA 0o 20 MA | KaK NUHENHbIN, 3aTeM Ot 0,0 % 4o 100,0 % 4 mA 20 vA
0009 OT0Bpo10B yCcTaHaBnuBaeTcs VNN B YCTAHOBIIEHHBIX TEXHNYECKMX 0B 10B
Oor0Bpo2B NUHeapu3oBaHHasa eanHuuax 0B 2B
Ot OmB o 75mMB LwKana, cM. pasgen 0 mB 75 mB
OT1 OMB go 200mMB | 5.3) 0 mB 200 mB
JInHeapusoBaHHas
Bxop kanubpyeTtcs kak
TNINHENHbIN, 3aTem
0010 Tepmonapa yCcTaHaBnmBaeTcs AnanasoH TepMonapsbl
NHeapu3oBaHHas
LwKana, cM. pasgen
5.3)
0011 (Tf)p""o”apa KK 1k (0) OT 0°C fo nntoc 1100°C OmMB | 63,792 MB
0012 (TLe)pMO”apa XK Tk (L) OT 0°C f10 nntoc 800°C OMB | 66,442 MB
0013 (TS)pMO”apa TXKH 1 Txku (E) OT 0°C g0 nnioc 850°C OmB | 64,922 uB
0014 (T}?)p""o”apa XA 1xA (k) OT 0°C go nntoc 1300°C OmB | 52,410 MB
Tepmonapa ° o
0015 TAMN10 (S) TNM10 (S) Ot 0°C pgo nntoc 1600°C 0 vmB 16,777 mB
0016 (Tg)pMO”apa P 1P (B) OT 0°C a0 nntoc 1800°C OmB | 13,591 mB
0017 | fepmonapa TBP | rgp (s 4 OT 0°C fo nntoc 2500°C OmB | 33,647 uB

(A1)

5.1.7 KoppeKuusa nokaszaHui gaT4ymka TepMOKOMMNeHcauum

Jatynk TepmokomneHcaummn (BXOA4 TeMMNepaTypHOM KOMMEHCaUUmM XONOA4HOMO crnas Tepmonap) YCTaHOBIEH
Ha TbIIbHOM CTOPOHE peryndaropa.

Cc

MOMOLLBIO

napametpa SYS.06

nponssoanTcAa

KOppPEKUMsi  3Ha4YeHusi

TemMneparypbl

aatyuka

TepMmokoMmneHcauun. B gaHHom meHio uudpposon amcnnen 3ABOAHHSA nokasbiBaeT 3HauyeHve Temnepartypbl,
nonyyYeHHoe OT JaTynka TEPMOKOMMNEHcCaUNW, TO eCTb TemMnepaTtypy cpeabl, B KOTOPO HAXoAUTCS BO3Me KNEMM Ha
TbINIbHON CTOpPOHE perynatopa. [Npyu HeobXxoaAMMOCTHN, OTKOPPEKTUPOBATL 3HAYEHWUsI AaTyMKa TEPMOKOMMNEHCAUUK B
napametpe SYS.06 C NOMOLLBIO 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 Heobxoammo knasuwen [ V] ymeHblNTb 3HavyeHne Ha aucnnee 3ABOAHHA ¢ 28,8 go 28,5.
Haxatb knasuwy noarteepxaeHus [¢] n coxpaHUTb M3MEHEHWA B COOTBETCTBYIOLWMM MyHKTE MeHIo (CM. pasaen
4.7.5).

5.2 Kanu6poBkKa aHanoroBoro Bbixoaa

Mepen Havanom kanMbpOBKM aHaNoOroBoro BbixoA4a HEOOXOAMMO MPUMBECTM B COOTBETCTBME MOJIOXKEHUE
nepemMblYkM Ha MoAyrne aHanoroBoro BbixoAda (YCTaHOBMEHHOM BHYTPWU perynsaTtopa). Tunbl BbIXOAHbLIX CUrHANoB u
nonoXeHne nepemblykn npusedeHsl B Tabnuue 4.3.

YpoBeHb KanvbpoBKM aHanoroBoro Bbixoda umeeT Tpu napametpa. Napametp CALO.00 ucnonb3yetca
Ons uHankauum aHanoroBsoro Beixoaa B %. Ecnu perynatop MUK-121H HaxoguTca B py4yHOM pexume, TO B 3TOM
NyHKTE MOXHa TaKke Npou3BOAUTL U3MEHEHUSI COCTOSIHMA aHanorosoro Beixoga AO.

MyHktel CALO.01 1 CALO.02 wucnonb3ytloTcs AN KanMbpoBKM Ha4vanbHOrO U KOHEYHOro 3HayeHus
aHanoroBoro Bbixoga. MNopagok kanubpoBKu CneayroLLuii:

1. MogkniounTe k aHanorosomy Beixogy AO perynstopa MUK-121H obpasuoBbii namepuTenbHbIA Npubop -
MunnnaMmnepMeTp NOCTOSAHHOIO TOKa.

2. B pexume koHdwurypaumm yctaHoBute napameTp CALO.01 "KanubpoBka HayanbHOro 3HayeHus
aHanorosoro Bbixoga AO".

3. Haxumas knasuwmn [A] vinu [V] ycTaHOBWUTE BENUYMHY BBLIXOAHOMO CUrHana rno MunnuamnepmeTpy
paBHyto 0 MA (1nn 4 mA), cooTtBeTcTBYOWYO 0% AManasoHa, B 3aBMCMMOCTM OT TUNa curHana.

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

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

7. Haxatb knasuwy [¢'].

8. ABToMaTnyecku yctaHoButcst napametp CALO.02 "Tect aHanorosoro Beixoga AO".

9. Haxxvmute knasuwy [¢'].

Heo6xodumo mnOMHUMb, 4TO MOCMe MpoBeAeHUs KanubpoBkM HeobxoaAMMO MPOM3BECTU 3anucb

napamMeTpoB B 3HEProHesaBuUCHMYO NamMsATb (CM. pasaen 4.7.5), B NpOTUBHOM crlyyae BBeAeHHasi MHopMauus He
GyaeT coxpaHeHa Npu OTKIIOUYEHUN NUTaHUS perynstopa.
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6 TexHn4yeckoe obcnyxuBaHue

6.1 O6wme ykasaHuA
TexHUYecKoe 06CnyKMBaHMe 3aKIYaeTcsl B NpoBeAeHUN paboT No KOHTPOMO TEXHUYECKOrO COCTOSIHUS U
nocrefylowemMy YyCTpaHeHU0 HedOoCTaTKOB, BbISIBMIEHHbIX B MPOLECCe KOHTPOMs;  NpochunakTudeckomy
obcnyXmBaHuio, BbINOSTHSEMOMY C YCTAHOBMEHHOW NEPUOANYHOCTBIO, ANMUTENBHOCTLIO U B ONpeaesieHHOM MNopsiake;
YCTPaHEHWI0O OTKa30B, BbIMOMHEHUE KOTOPbIX BO3MOXHO CUMaMy MepcoHana, BbIMOMHSIOWEro TexHUYeckoe
o6GcnyxuBaHuve.

6.2 Mepbl 6e3onacHocTu
I'IpeHere)KeHMe MepamMun NpeaoCTOPOXHOCTU U NpaBuiaMmn aKkcnnyaTtauMm MoxeT CTaTb ﬂpVI"IVIHOVI
TPaBMUPOBaHUA NepcoHana nnun noppexaneHusa 060pyAOBaHMH!
ﬂnil obecneyeHusi 6e3onacHOro McMNosib3oBaHus 060pyAOBaHMH HeYKOCHUTEeJIbHO BbINONHANTE
yKa3aHusi AaHHOW rnasbl!

6.2.1 Bugom onacHoctn npu pabote ¢ MWK-121 ecTb nopaxatollee OeNCTBUE INEKTPUYECKOro TOKa.
MICTOYHMKOM OMaCcHOCTM eCTb TOKOBEeAYLUME YaCTu, KOTOPbIE HAaXOAATCS NoA4 HanpsXXeHneMm.

6.2.2 K oakcnnyataumu perynsTopa [JonyckalTcs nvua, uMerollme paspelleHne ans paboTel B
anekTpoycTaHoBKax HanpsxeHnem oo 1000 B n n3yumBLuMe pykoBOACTBO MO 3KCNyaTaumuv B NOSIHOM 00beMe.

6.2.3 Okcnnyataums perynstopa paspellaeTcs Npu HanuyumyM MHCTPYKUMM MO TexHuke 6esonacHocTw,
YTBEPXOEHHOW  MpeanpusTueM-noTpedbutenem B YCTaHOBIMEHHOM MOPSAKE W yyuTbIBalOWEN —cneumduky
NPUMEHEHNSA perynaTopa Ha KOHKpeTHoM obbekte. [pu MOHTaxe, Hanagke W aKkcnnyataumm Heobxoammo
pykosogcteoBaTbcs JHAOI 0.00-1.21 pasgen 2, 4.

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

6.2.5 lMpn pasbopke perynsTopa Ans yCTpaHEHWs HeucrnpaBHOCTEN Npubop AOMKEH ObiTb OTKMHOYEH OT
CeTUN SNEKTPONUTaHUs.

7 XpaHeHune U TpaHCNopTUpPOBaHMue

7.1 YcnoBua xpaHeHus1 perynsatopa

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

7.1.2 Perynatop [OOMKeH XpaHUTbCA B CYXOM W BEHTUIMPYEMOM MOMELLeHUM Npu Temnepartype
okpyxatowiero Bosgyxa oT MuHyc 40 °C go nmtoc 70 °C u oTtHocuTenbHon BnaxHocTn oT 30 go 80 % (6e3
KoHgeHcauun Bnaru). laHHble TpeboBaHUs ABNAIOTCA pEKOMEHAYEMbIMMU.

7.1.3 Bo3gyx B NOMELLEHUM He [OSMKEeH copepxaTtb Mbiv U MPUMECH arpeccuBHbIX NapoB W rasos,
BbI3bIBaMOLLMX KOPPO3MIO (B YACTHOCTU: ra30B, COAePX)aLLNX CEPHUCTbIE COeAVHEHNS UM aMMMaKk).

7.1.4 B npouecce XpaHeHUs WM 3KChfyaTauuMu He Knagute Tshkenble npegmeTbl Ha npubop n He
nogBepranTe ero HWKakoMy MexaHW4ecKOMy BO3[AENCTBUIO, TakK KaK YCTPOMCTBO MoxeT adedopmMmupoBatbcs M
NoBpeanTbLCS.

7.2 YcnoBuA TpaHCNOPTUPOBAHUA perynsatopa

7.2.1 TpaHcrnopTupoBaHue perynstopa B ynakoBke NpeAnpusTUS-U3roTOBUTENS OCYLLECTBRSETCS BCEMU
BMAAMU TPaAHCMOPTa B KPbITbIX TPAHCMOPTHBIX CpeacTBax. TpaHCNOPTUPOBaHNE caMmorneTamMmu AOIMKHO BbIMOMHATLCA
TONbKO B OTaNNMBaEMbIX repMETU3NPOBAHHbIX OTCEKaXx.

7.2.2 Perynatop [OMKEH TPaHCMOPTMPOBATLCH B KIIMMATUYECKMX YCIOBUSIX, KOTOPble COOTBETCTBYHOT
ycnosusm xpaHenus 5 cornmacHo TOCT 15150, Ho npu gaeneHun He Huxe 35,6 klMa n TemnepaType He HKe MUHYC
40 °C unu B ycnoBusix 3 npu MOPCKMX NepeBo3Kax.

7.2.3 Bo Bpems norpyso-pasrpy3oyHbiX paboT n TpaHCNOPTMPOBaHWM 3anakoBaHHbIN Npubop He [OoMmKeH
nogBepratbCs peskMMm ygapam M BRUsIHAIO aTMocdepHbix ocagkoB. Cnocob pasmelleHuss Ha TpaHCNOpPTHOM
CpeacTBe JOSMKEH UCKIIoYaTh NepemeLleHre perynatopa.

7.2.4 MNepep pacnakoBbIBAHMEM NOCME TPAHCMOPTMPOBAHUSA NPY OTpULLATENBHON TemnepaTtype perynsrop
HeobX0aMMO BblAepXaTb B TeYeHMe 3 4acoB B YCNoOBUsiX xpaHeHust 1 cornacHo FOCT 15150.

8 rapaHTMM n3rotoBuTens

8.1 MNpounsBoauTenb rapaHTMpyeT COOTBETCTBUE perynaropa TexHudeckum ycrosusm TY Y 33.2-13647695-
003:2006. MNpu He cobniogeHnn notpebutenem TpebGoBaHUA YCNOBUIA TPAHCMOPTUPOBAHUSI, XPAaHEHUS, MOHTaXa,
Hanagky 1 aKcnnyatauun, ykasaHHbIX B HACTOSILLEM PYKOBOACTBE, NOTPeEOUTENb NULLIAETCs NpaBa Ha rapaHTuto.

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

8.3 Mo OoroBopeHHOCTM ¢ NoTpebutenemMm npeanpuaTUe-u3roToBUTENb OCYLLIECTBIISET NocrerapaHTUiiHoe
TexHn4Yeckoe obCnyXuBaHUe, TEXHWYECKYID MNOAAEPXKKY W TEXHUYECKME KOHCYynbTauum no BCEM BuAaM CBOEW
NpoAyKLMN.
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NMPUNOXEHUA
NMpunoxeHune A - NabapuTHbIe U NpUCOeAUHUTESIbHbIE

pa3mepbl

Pa3mepbi uHOukamopoe (ducnsiees): TMTAPAMETP 3ABLAHHS, BUXIO
" e~ ]
-, 10 ..‘ 8

.‘

g 8l

6 4,5

N
o

PucyHok A.1 — BHewHul 8ud MUKPOMpoOUueccopHoe0 peaynsamopa

Bud Bud Buod
c3adu c6oky cnepedu

MIK-121

©w Omm
Om Oxm

200 max (MoHmMaxxHasi 2ry6uHa)
| |

PekomeHdyemasi monwuHa wjuma om 1 9o 5 mm.

Pucyrok A.2 - [abapumHbslie pa3mepsbi
Pa3zmemka 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 coeauHEeHUMN.

MpunoxeHune b.1 Cxema BHewWHNX coegnHeHun perynatopa MUK-121

MWK-121. Bug c3agm

X1

X3| |X5

PucyHok b.1 — PacrionoxeHue 8HewHuUx coeduHUMmMerbHbIX pa3bemos peaynsamopa MUK-121:
- X1 - Pasbem noOKnoyeHusi numanusi,
- X2 - Pasbem nodkntoyeHus uHmepgbetica RS-485,
- X3 - Pasbem nodknoveHusi QuckpemHbix 8bixo0oe DO1- DO4,
- X5 - Pasbem noOKmroYeHUs1 aHaro2o8bix 8xo008, aHarno208020 8bixo0a, OUCKPemHbIX 8X0008.

1*\ *
Mutanue Axanorossle Bxoasl Al1, Al2
~220V =24y | X1 Mutanne X5 Tox  Tepmo- TCM
""""""" FOTAITECES " Hanp. napa TCN
L — i +24V + -—
. A " Bbixons! :
B~ DO1...4 : | ID:) %
¢ RTD1
PE=r> I PEI— : - = -
oo - +—
2| =— ¥ +
ID. > RTD2
-
D02 AOT—> K B
Rﬁ Hanorosbin
: BbIXOA
L :
™ =21V MuTanus gaTivkos
D03 N 25mA (ananor., auckp.)
G1=18.30V
| . _4
D1 |*— on.__¢ MuTauus paTmMkos
(ananor., avckp.)
' DI2 =21V
DO4 -
, ﬂncxpemue 25mA
VnTepeiic g Bxoabl DI1.. 2
(%) (%¢
PucyHok 5.2 — Cxema eHewHux coeduHeHul peaynsamopa MUK-121
lMpumeyaHus.

1. Hewucnonb3yemble KneMmbl COEAMHUTENbHBIX Pa3beMOB PErynaTopa He NoaknoYaTh,
2. HasHayeHue nepemblyek Anst HACTPOKMKM aHANOroBo Bbixoda cM. Tabnuubl b.1
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MpunoxeHue b.2 no,qkm_oqeuue aHanoroBbIX AAaTYUKOB C NAaCCUBHbLIMU BbIXOo4aMu
X5 X5

AHarnoroBbI gaTt4ymK ¢
NaccuBHbIM BbIXOAOM

PucyHok b.3 - lNodknoyeHue k peaynsimopy MUK-121 aHano2o8bix 0amyukos8 ¢ naccusHbIMU 8bix00amu

lMpumeyaHue. NonoxeHne NepemMbIveK ANa HACTPOWKN aHaNoroBbIX BXOAOB NpuBeAeHbl B Tabnuue 5.2.

MpunoxeHue B.3 MNoaknioyeHne ANCKPETHBLIX Harpy3okK K perynsatopy MUK-121

OntocumucTop TpaHan- Pene X3 Pene TpaHan- OnTOoCUMUCTOP
cTop cTop

w-u_-

= LC: 4 N

il
N

RH

PucyHok b.4 - [odkmoyeHue OUCKpemHbIX Hagpy3okK K peaynsmopy MUK-121

lMpumeyaHus.

Mpu noaknioYeHUn WHAOYKTUBHBLIX Harpy3ok (perne, nyckaTenu, KOHTaKTOpbl, COMeHouabl U T.M.) K
OMCKPETHBIM TPAH3UCTOPHBLIM BbIXOAaM KOHTpoMnepa Bo u3bexaHue BbIXOA4a U3 CTPOsi BbIXOOQHOIO TpaH3ucTopa u3-
3a OOnbWOro TOKa CaMOWHAYKUUW napanfenbHO Harpy3ke (oOMOTke pene) HeobxoaMMo yCTaHaBnuBaTb
onokupytowmn guog VD — cMm. cxemy nogkntoyeHnsi. BHeWHMiA anod yctaHaBnmBaTh Ha KaXXgoM KaHarne, K KoTOpoMy
MOAKIoMEHA NHAYKTMBHAS Harpyska.

Tun yctaHaBnuBaemoro avoga KO209, KO258, 1N4004...1N4007 wnu aHanormyHbli, pacCYMTaHHbIA Ha
obpaTHoe HanpsixeHne 100B, npsimoii Tok 0,5A.
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PekomeHaaumMu no NnoaKnNOYEHUO I/IHAyKTI/IBHOI7I Harpy3ku gnsda ontocumMmmucTopa.

OnTocummucTop X3

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

PucyHok 5.5 — Cxema rnodknoyeHus: UHOYKmueHoU Hazpy3ku Ors ornmocumucmopa

MpumeyvaHus.

1. Ha pwucyHke B.5 ycnoBHO nokasaHO pacronioOXEHUWEe W Ha3Ha4YeHWe 3aMblKaloLMX KOHTaKTOB
onTocummcTopa kaHana DO1.

2. Heucnonb3yemble KNneMMbl COEOUHUTENbHOIO pasbema X3 He NOAKNYaTh.

3. MakcumanbHO [OMNyCTUMOE HanpsbkeHne nepemeHHoro Toka 6-300 B, makcvmanbHO AOnyCcTUMbIN
nepemMeHHbI Tok 700mA.

PekomeHgauum no nogknoYeHnto I/IH,D,yKTVIBHOVI Harpy3ku ansa MexaHum4ecKoro pene.

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

PucyHok 5.6 — Cxema nodkintoueHus uHOyYKmueHol Hagpy3ku Or1si MexaHU4ecKozo pesie

MpumeyvaHus.
1. Ha pwucyHke B.6 ycnoBHO nokasaHO pacroOfiOXEHUWE W Ha3HaYeHWe 3aMblKaloLMX KOHTaKTOB
MexaHu4eckoro pene kaHanos DO1 - DO4.
2. MakcvmMarnbHO J0oNyCTUMOE HanpshKEHNE U MakCUMarnbHO JOMYCTUMBIN TOK:
- 0o 250 B (8 A) nepemMeHHOro Toka npu pe3McTUBHOWN Harpyske;
- 0o 250 B (3 A) nepemeHHOro Toka npu MHAYKTMBHOM Harpy3ske (cos@=0,4);
- o1 5B (10 mA) go 30 B (5 A) NOCTOAHHOIO TOKa NPy PE3NCTUBHOW Harpyske.
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MpunoxeHune b.4 Cxema nogknioyeHusa uHtepdenca RS-485

p— BNK1-48s5 AnuHa nvHK ceasn ao 1200 M
e - n >
R2 |as+ RS-485 R1
- | L > e i
B-\ Y
RGNDJ \/</ W Lo
k J
N\ A+ B A+ B- A+ B AT B A+ B-
Mpeobpazoeatens 01 02 03 "&Tmo?ﬁif‘s‘ 20 .
WHTepd elicos MHKST - YETP MHK-52H
RS-232/RS-485 MMK-121 MHK-112 MKK-12

PucyHok B.7 - OpaaHusayusi uHmepeghelicHoli cesi3u Mexdy KOMMbIMePoM U peaynsmopamu

lMpumeyaHus.

1. K ogHomy nopty COM unn USB komnbloTepa MoXeT ObITb NoAKNI0YeHO A0 32 yCTPONCTB, BKMYas
npeobpasoBaTenb uHtepdgericos brNN-485 (briN-52).

2. Obwasg anvHa kabenbHOM NUHMK CBA3M He OoMMkHa npesbiwaTtb 1200Mm.

3. B kayecTBe kabenbHOM NMHUKN CBA3W NPEANOYTUTENBHO MCNOb30BaTh IKPAaHNPOBaHHYHO BUTYIO Napy.

4. InnHa otBeTBNEHUI Lo AoMmkHA ObITb KAk MOXHO MEHbLLIEN.

5. K nHTepdelcHbiM BXxoaam, pacrofioXeHbIM B KpalHMX TOYKax COEAMHUTENbHOM NMHUM HeoGXoouMMo
NOAKMNIOYNTL [ABa TepMuHarbHbIX pe3nctopa conpotuereHmem 120 Om (R1 n R2). MogknioyeHne pes3ncTopoB K
perynatopam Ne 01 — 30 He TpebyeTtcs. MNoaknoveHne TepMuHanbHbIX pe3ucTopoB B Grnoke npeobpas3oBaHusi
uHtepdericos bINMN-485 (BIMA-52) cmotpu B P3 Ha BINN-485 (BIMA-52).

X2
MpuemonepegaTumnk +A + 2] o 3
RS-485 g WHTepdeiic
L 8w 22|
120 om )
TERM + 23
GND 0—: +
— 100 om L RG"N'D' 2

PucyHok b.8 - PekomeHOyemasi cxema rnodkrroyeHust uHmepgpetica RS-485
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NMpunoxeHne B - KOMMyHMKaUuMOHHbIe (pyHKLNMN

MpunoxeHue B.1 O6wme cBegeHusn

MwukponpoueccopHbin perynatop MUK-121 obecneumBaeT BbIMONHEHNE KOMMYHUKALIMOHHOW (PYHKLMK NO
uHTepgericy RS-485, no3sonstolien KOHTPONMPOBaTh ¥ MOAMMMLMPOBATL €ro napameTpbl NPyY NOMOLLN BHELLHETO
yctponctea (MK, MMKpOnpoLIeCCOPHOWM CUCTEMBI YNPaBIEHNS).

MHTepdenc npegHasHayeH ANs KOHUIypupoBaHWUS perynatopa, ONS WCMoNb30BaHUS B KayecTBe
yaaneHHoro yctpoincTtea npu pabote B COBpEMEHHbIX CeTAX yrnpasneHus n cbopa nidopmaumm (npuema-nepegayn
kKomaHa u gaHHbix), SCADA cuctemax v T.0.

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

Onsi paboTbl HEOOXOOUMO HACTPOWUTb KOMMYHUKaLUMOHHbIE Xapaktepuctuku perynatopa MUK-121 takum
o6pasom, 4TOObI OHWM coBnMaganu C HacTpovikamy OOMeHa [aHHBIMW [FABHOMO KOMMbHOTEPA. XapaKTepUCTUKM
ceTteBoro obmeHa HactpauBatoTca Ha YPOBHE SYS koHdwrypauum.

[Mpn obmeHe No nHTEpENCHOMY KaHany CBS3W, ecrnv NPOUCXOAUT nepefadva AaHHbIX OT perynstopa B
ceTb, Ha nepegHen naHenu perynsaropa muraeT niaunkatop IHT.

MporpammHo goctynHble perncTpel perynatopa MUK-121 npueegeHsl B Tabnuue B.1.
HocTyn k peructpam onepaTusHoro ynpasneHus Ne 0-28 paspelueH NoCTOAHHO.

HocTyn K permctpam nporpammmpoBaHus n koHdurypaumm Ne 28-210 paspeluaeTcsa B criydyae yCTaHOBKU
«1» B perucTpe paspeLlueHnsi nporpaMmmmpoBaHms Ne 28, KoTopoe BO3MOXHO OCYLLECTBUTb Kak C NepeaHen naHenm
perynatopa MUK-121, Tak u ¢ nepcoHanbHon [MK.

Konunyectso 3anpalwumBaembix permctpoB He AOMKHO npesbiwaTe 16. Ecnn B kagpe 3anpoca 3akasaHo
6onee 16 peructpos, perynsatop MUK-121 B oTBeTe orpaHn4MBaeT UX KONMYECTBO A0 nepBbix 16-TM perncTpos.

Mpn nporpammunpoBannm ¢ TMK HeobxogMmo KOHTPONMPOBaTb AManasoHbl W3MEHEHWs 3HavYeHWi
napameTpoB, yka3aHHble B Tabnuue B.1.

Ona obecneyeHnss MUHMManNbHOrO BpemMeHW peakuun Ha 3anpoc ot [IK B perynstope cyliecTByeT
napameTp — SYS.02. «TariM-ayT kagpa 3anpoca B CUCTEMHbIX TakTax perynsatopa 1 takt = 250 mkc». MuHumansHo
BO3MOXHble TaM-ayTbl A8 pa3nuMyHbIX CKOPOCTEW cneayoLme:

B Tanm-ayT,
pemsa nepepayu
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

Bpems nepenauu kagpa 3anpoca - naketa n3 8-mm 6anT onpegenseTcsi COOTHOLLEHNEM
(roe: oguH nepenaBaembivi 6anT = 1 ctapt 6ut+ 8 6ut + 1cton 6ut = 10 6UT):

(10 6uT * 8 GanT + 7 61UT)
Tnepepaun = 1000 * , MCeK
V 6uTt/cek

Ecnn HabrniogaTca vacTele cbon npu nepegadve AaHHbIX OT perynatopa, T0 Heobxoaumo yBenuuuTb
3Ha4YeHue ero TarMM-ayTa, HO NMpU 3TOM YYeCTb, YTO HEOOXOAMMO YBENMUUTL BPEMS MOBTOPHOrO 3anpoca ot 3BM,
T.K. BCErga BpeMsi NOBTOPHOrO 3anpoca AoMkHO 6biTh Gonblue TaiM-ayTa perynsatopa.
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cocTaBnsieT BpeMsi nepegadu ogHoro 6anTa.

A
Ynpaenexue

(DTRIRTS)

Nepepaya
(Tx)

Mpuem
(Rx)

Mepenaya Mpuem MNepepa4a

3anpoc ot
nagm

OTser o1
UHAKKaTOpa

Tdatay1 Teelayz Teelay2
> < > > o«
Tranesi
- |

PucyHok B.1 - BpemeHHble Ouazpammbl yripasneHusi nepedayvel u npuemom brioka uHmepgpeticos bI1-485 (BI1N-52)
Taelayt — 3adepxka Ha aBToMaTuyeckoe nepekntodeHne bBlMA-485 (BrA-52) wa npuvem panHbIx. OHa

perynatopa

Tdelay2 — BPEMSI pEaKLMM YCTPOMCTBA Ha 3aMpocC AaHHbIX.
Taelays — 32€PXKKa Ha Nepefady nocneaHero 6aiita u3 Bydepa B NUHMIO.
Tronuein — MUHMMAIIbHOE BPeMsl OTBETA.

MpunoxeHune B.2 Tabnuua nporpaMMHO JOCTYMHbLIX PErMcTPoOB perynsaTopa

MUK-121
Tabnuya B.1 — [MpoepammHo docmyriHbie peaucmpbi peaynsamopa MUK-121
T g
s ® o o [|Popmar YHKT ManasoH U3MeHeHusl
g E 2 ; naHHbIX|  MeHIo HaumeHosaHue napametpa (mecATUYHbIE 3Ha4YEHUSA)
§i§ ¢
PervcTp ngeHtudgpmkaumum ngenms: 121 01 DEC (3HauyeHue
03 0 INT SYS.04 Mn.6anT - kog (Mogenb) nsgenusa 121 DEC, peructpa)
Cr.6anT - Bepcus nporp. obecneyenns 01 DEC 121 01 DEC (no-6awTHo)
03 1,2 INT nﬁgﬁgﬁ:ﬂ 3HayeHne aHanorosoro Bxoga Al1, Al2 napameTp OT MuHyc 9999 no 9999
03 /06 3 INT SYS.06 Koppekuusi nokazaHui gaT4nka TepMOKOMMIeHcaLmm
03 /06 4.5 INT Bxogb! DI Pernctp avckpeTHbix Bxogos DI1 n DI2 0 — oTKMoYeH, 1 — BKIHOYEH
03 /06 6-9 INT |Bbixogbl DO | Peructp guckpeTHbix Bbixogos DO1 — DO4 0 — oTKn., 1 — BKI.
03706 10 INT MepenHsas | 3HaveHune YNpaBNAIOLLEro BO3AEACTBIS, NOAaBaEMOro 0-999
naHernb Ha aHanorosebif Bbixog AO perynsitopa
03 11 INT | TePeAHss | oo m paBoTel perynsitopa 0-PY, 1-11Y,2-KY.
naHernb
03/06 | 12,13 INT I'Ire];)'?g;:g 3apaHHas Touka (slave/master) OT MuHyc 9999 o 9999
03706 14 INT PaccornacoBsaHve mexgy BxogHblM napameTpom PV n
3agaHvem perynstopa SP
03/06 15 INT MonoxeHne mexaHuama. 1) BHyTpeHHss nepemeHHas Ot 0000 go 0999
cnexeHus 3a Bbixogom 6e3 OC. 2) Bxog Al2 ¢ OC.
03/06 | 16,17 INT E:ng KoadhdpuumeHT ycuneHus(slave/master) Ot 1 pmo 50,0
03/06 | 18,19 INT E:ggl Bpems nHTerpupoBanusi(slave/master) Ot 0000 go 6000
03/06 | 20,21 INT E:ggg Bpewmsi aucbdepeHumpoBaHus(slave/master) Ot 0000 mo 6000
03/06 | 22 —27 Peseps
0 — 3anpeLueHo,
03/06 28 INT LOAD.00 | PaspelueHve nporpaMmmMupoBaHus 1 — paspeLueHo (per. 29-196)
2 — paspeLueHo (per. 197-210)
AIN1.00;
03/06 | 29,30 INT AIN2.00 Twvn wkansl O10po 17
03/06 | 31,32 INT 2:“;81 HwxHuiA npepen wkanbl OT MuHyc 9999 o 9999
03/06 | 33,34 INT ﬁm;gg BepxHuii npeaen wkanbl OT MuHyc 9999 o 9999
AIN1.03; 0 — «xXXXX», 1T — «XXX,X»,
03/06 | 35,36 INT AIN2.03 [MonoxeHue geunmanbHOro pasaenuTens 2 XX, 3 — €KX
03/06 | 37,38 INT z‘:“;gi [MocTosiHHas BpeMeHn BXOAHOMO LndpoBoro cunbTpa Ot 000,0 go 060,0*
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[podomxeHue mabnuyp! B.1 — [MpoepammHo docmyrnHble peaucmpsbl 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 TemMnepaTypHOM KOPPEKLIMN BXOAHbBIX CUrHanoB 0 — pyyHas
03706 | 4142 INT AIN2.07 Tepmonap 1 — aBTOMaTM4eCKas
AIN1.08; | 3HayeHue TemnepaTypbl B peXUMe 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 yctponctea DO1 - DO4 Ot 0000 oo 0006
03/06 | 51-54 | INT DOT1.01- | NcTo4HuMK aHanoroBoro curHana Ans ynpasneHuns Ot 0000 0 0001
DOT4.01 | AVCKPETHbIM BbIXOAOM
} DOT1.02- | AnuTenbHOCTb UMNysbca BbixogHoro yctpovictea DO1 - | 000,0* — ctatuyeckui
037061 55-58 | INT | po1402 | DO4 000.1 — 999,9* — UMNYNbCHbIiA
03/06 | 59-62 | INT | POT1.03- | yirapka MIN DOT - DO4 B Auanasone wkans!
DOT4.03 BblOpaHHOro TMna gartyvka
03/06 | 63-66 | INT | POT1.04 | yraea MAX DO - DO4 B Ananasone wkank!
DOT4.04 BbIOpPAHHOIo TMNa gaTynka
03/06 | 67-70 | INT DD(C))-S'L%SS- 'mcTepesuc BoixogHoro yctponctesa DO1 - DO4 OT MuHyc 9999 fo 9999
03/06 | 71-74 | INT DOT1.06- | Be3sonacHoe 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 ynpaBneHnusi perynatopa(slave/master) 0001 — npsiMoe
CTRL.02; | CkopocTb AHaMn4eckow 6anaHcMpoBku
03/06 | 78,79 INT CTRL.19 | 3agaHus(slave/master) Ot 0000 A0 9999
03 /06 80 INT CTRL.04 Bpems mexaHuama Tm, nepuog MNAO-LLUINM Ot 000,0 0o 999,9
03 /06 81 INT CTRL.05 MuvHUManbHas AnNMTenbHOCTb MMNynbca TMUH Ot 000,0 go 999,9
03/06 82 INT CTRL.06 3apepkka Ha BkntodeHne DO B NpoTUBOMNONOXHOM OT 000,1 A0 060,0
HanpaBfeHUn
CTRL.03; | 3oHa HewyBCTBUTENBHOCTM 3-X MO3ULIMOHHOTO
03/06 | 83,84 INT CTRL.20 | perynsitopa (MepTBas 3oHa(slave/master)) Ot 0000 f0 9999
03/06 85 INT | CTRL.O7 | MicTepeanc BbIXOAHbLIX YCTPOICTB UMM. perynstopa Ot 0000 0 0900 7
03/06 86 INT CTRL.09 OrpanunyeHne MAX aHanoroBou s4eiku perynsropa Ot 000,0 go 099,9 7
03 /06 87 INT CTRL.08 Orpaxunyerne MIN aHanoroBou s4eiikun perynstopa Ot 000,0 g0 099,9 7
BesonacHoe nonoxeHue Bbixoda perynstopa B criyyae
03 /06 88 INT CTRL.10 oTKasa gatymka, IMHUW CBA3WN NN U3MEPUTENBHOTO Ot 0000 oo 0003
curHana
03 /06 89 INT CTRL.11 3HayeHne 6e30n. NONOXEHWs, YCT. NONb3oBaTeNemM Ot muHyc 009,9 go 109,9
03 /06 90 Peseps
03 /06 91 INT CTRL.27 KoadpdumumeHT koppekumm K OT muHyc 99,99 o 99,99
03 /06 92 INT CTRL.28 | CwmeLlyeHue npu koppekuum B OT MuHyc 9999 no 9999
03/06 93 INT CTRL.29 Orpanunyermne MIN Bxoaa Al2 onsa dyHKUMIA KOppeKLumm OT MuHyc 9999 no 9999
UNv nNpeaBapeHust
03706 04 INT CTRL.30 OrpanuueHne MAX Bxoga Al2 ansa dyHKUUIA KOppeKLmm OT MuHyc 9999 1o 9999
Uy npeaBapexHust
03 /06 95 INT CTRL.12 3anpeT n3mMeHeHuUs 3agaHus Ot 0000 go 0001
03 /06 96 INT CTRL.26 HasHayeHune aHanorosoro Bxoaa Al2 Ot 0000 go 0003
CTRL.31
03/06 | 97,98 INT (DIN.00); HasHaveHue guckpeTHbix Bxogos DI1, DI2 Ot 0p0 11
’ CTRL.32 ’
(DIN.01)
CTRL.13;
03/06 | 99,100 | INT CTRL.21 Pexum poboTbl curHanusauum (slave/master) OT 0000 go 0001
03/06 [ 101,102 | INT 8$Et;‘2‘ Twn TexHomnorn4eckon curHanuaauum (slave/master) OT 0000 #o 0001
03/06 [ 103,104 | INT 8$§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 1o 9999
CTRL.17; | I'ncTepesuc TexHOMNOrn4eckon curHanvsauum
03/06 [ 107,108 | INT CTRL.25 | (slave/master) Ot 0000 o 0900
03 /06 109 INT SYS.05 MHavkaums napameTpoB Mo yMonyaHuo Ot 0000 no 0002
03 /06 110 INT SYS.04 PaspelueHve gononHutenbHon nigukaumm PV2 1 DI/DO | Ot 0000 go 0002
03/06 111 INT AOT.00 McToYHUK aHanoroBoro curHana Aans yrnpaeneHus OT 0000 A0 0002
aHanorosbIM BbixogoM AO (yHKUMS peTpaHCMHUCCU)
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
BbIXOAHOrO cUrHana
0,
03706 114 INT AOT.03 KoHeuHoe 3HaueHue BxoAHoro curHana pasHoe 100% OT MUHyC 9999 70 9999
BbIXOAHOrO curHana
AIN1.06,
03/06 [ 115,116 | INT KonunyectBo Touek NuHeapusaumnm Ot 0000 go 0019

AIN2.06
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LNX1.00 — | ABcumcchl OnopHbIX TOUEK NUHeapu3aLuy aHaroroBoro
03/06 [117-136| INT LNX1.19 Bxona AIN1 Ot 00,00 go 99,99
LNX2.00 — | ABcumcchbl ONopHbIX TOYEK NMHeap13aumm aHanoroBoro
03/06 | 137-156 | INT LNX2.19 Bxona AIN2 Ot 00,00 o 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 o 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 3HadeHne BxogHoro curHana AL Ot 2000 go 22000
CALO.00; | HayanbHOe 1 KOHEYHOE 3HaYeHue KanubpPOoBKK LLKasb
03/06 | 201,202 | INT CALO.01 Bbixona AO OT MuHyc 9999 no 9999
HavyanbHoe 3HayeHue LKanbl kKanMbpoBkM AaTyuka
03706 203 INT TEPMOKOMMEHCaLMK
03/06 204 INT KoHeuHoe 3HauyeHue LiKanbl KanvbpoBku AaTyuka
TEPMOKOMMEHCcaLMu
03 205 INT CoxpaHeHne HacTpoek 0000
0001 — 3anucatb (cM. n.4.4)
03 206 | INT | MePEAHAA | o 6ka kanuBposkn
naHernb
03 207 INT Mepearss Owwubka nonb3oBaTtens npu kanubposke
naHernb
03 208 INT SYS.02 Tanm-ayT Kagpa 3anpoca Ot 0 go 200
03 209 INT SYS.00 CeTeBon agpec Ot 0 go 255
03 210 INT SYS.01 CkopocTb 06MeHa OTr0p012

Mpunoxexue B.3 MODBUS npoTokon

B.3.1 ®opmaT Kaxporo 6anTa, KOTopbii NPUHMMaETCA U NnepepaeTcs npubopamm, crnepyoWwmiA:

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

Kagp Modbus coobLeHus cnegytowimn:

DEVICE ADDRESS

FUNCTION CODE DATA

CRC CHECK

8 BITS

8 BITS k x 8 BITS

16 BITS

Fne k<16 — konu4yecTBO 3anpalumBaeMbix peructpoB. Ecnv B kagpe 3anmpoca 3aka3aHo ©Oornee 16
perucTpos, perynatop MUK-121 B oTBeTe orpaHMYMBaEeT Nx KONMMYECTBO A0 nepBbiX 16-TM perncTpos.

B.3.2 Device Address. Agpec ycTponcTBa

Apnpec npubopa (slave-yctpoiictea) B cetu (1-255), no kotopomy obpaiyaetca SCADA cuctema (master-
YCTPOWCTBO) CO CBOMM 3anpocoM. Korga yaaneHHbln npubop nocbinaeT CBOW OTBET, OH pas3MeLlaeT 3TOT Xe
(cobcTBEHHBIN) agpec B 3TOM nore, 4Tobbl master-ycTpoicTBO 3Haro, kakoe slave-ycTpoicTBO OTBEYaeT Ha 3anpoc.

B.3.3 Function Code. ®yHKLMOHaNbHbIW KOA onepauumn

MWK-121 nopgoepxnBaeT cnegyowime pyHKunm:

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

B.3.4 Data Field. Mone nepepaBaembIxX AaHHbIX

Mone paHHbIX coobLLEeHus,

nocbinaemoro SCADA cuctemoin yganeHHomy npubopy,

COAEPXUT

[o6aBoYHY MHCpOpMaLMIo, KOTopas HeobxoamMma slave-ycTponcTey ansa aetanusaumm yHkummn. OHa BKYaeT:

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

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

Mone AaHHbIX COOBLLEHMS], NOCHINAeMoro B 0TBET yaaneHHbIM NPUBOPOM, COAEPXKMT:
e KonunyecTBo GaiT oTBeTa Ha pyHKUMo 03 1 codepKxMMoe 3anpallrBaeMblX PEMMCTPOB
® afipec perncTpa 1 3HayeHue aToro peructpa ansa gyHkumm 06.
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B.3.5 CRC Check. None 3Ha4eHUsA KOHTPONLHOW CYMMbI

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

Mocne dopmupoBaHna coobleHnss (address, function code, data) nepepatowee ycTpoincTBo
paccunTbiBaeT CRC kog v nomelyaet ero B koHel coobuieHus. MpuemHoe yctponctso paccuntbiBaeT CRC kof
NPUHATOrO coobLLeHns n cpaBHMBaeT ero ¢ nepedaHHbiM CRC kopgom. Ecnn CRC kop He coBnagaeT, 370 03HayaeT
YTO MMEeeT MeCTO KOMMYHUKaLMOHHasa owwnbka. YCTPOMCTBO He BbINOMHAET AENCTBUMA U HE JaeT OTBET B criyyae
o6HapyxeHusa CRC owmnbku.

NocnepoatensHocTb CRC pacyeTos:

. 3arpyska CRC peructpa (16 6ut) egunmnuamn (FFFFh).

. cknirovatowee I ¢ nepebiMn 8 61T Balita cooblieHus n cogepxunmoim CRC peructpa.

. CoBur pesynbTaTta Ha OAMH OMT BNpaeo.

. Ecnu cgsuraemein 6ut = 1, uckniovarowee UMW copepxumoro peructpa ¢ A001h 3HaveHnem.

. Ecnu caguraembii 61T Hynb, NOBTOPUTL Lar 3.

. NMoBTopATL Warn 3, 4 n 5 noka 8 casuros He ByayT METb MECTO.

. Uckniovatowee NI co cnegytowmmn 8 6ut Ganta coobueHusa n cogepxumsivm CRC pernctpa.
. MoBTOpATHL Warn ot 3 oo 7 noka Bce 6aiTbl coodLeHNst He obpaboTatoTcs.

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

O©CoO~NOOOPRAWN-=-

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

MpunoxeHue B.4 ®opmaTt kKomaHAa

YreHue Heckonbkux pernctpoB. Read Multiple Register (03)
Cnepgytowmii opmart mcnonb3yeTcsa Ansa nepegaymn sanpocos oT MK n 0TBETOB OT yganeHHoro npubopa.

3anpoc yctporctBy SENT TO DEVICE:

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

1 BYTE 1 BYTE HB LB HB LB LB HB

OTBeT ycTponctea. RETURNED FROM DEVICE:
DATA

AII:.")IIEJ\II'\‘IgES Félgg;l(%N NUMBER FIRST N CRC
OF BYTES REGISTER REGISTER

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

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

Mpumep 1:

1. YteHue perucrpa

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

03E8 Hex = 1000 Dec
2. 3anucb B peructp (06)
Cnepgytowas komaHaa 3anucblBaeT onpegeneHHoe 3HadeHue B pernctp. Write to Single Register (06)

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

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

perynatopom MUK-121

B.5.1 Mpn onepaumnsax BBoAa/BbiBOAA

(c nporpammHbiv ynpasneHnem DTR/RTS), Heobxoammo

yaepxusatb curHan DTR/RTS fo okoH4yaHus nepefayv kagpa 3anpoca. [na onpepeneHus MOMeHTa nepepayu
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 nepegaetcs npubopom ¢ 3agepxkon 3 — 9 MC OT MOMEHTa NPUHATUSA
Kagpa 3anpoca. [Ina oxuaaHust kagpa oTBeTa He pekoMeHayeTcs ucnonb3oBaTe WinApi: Sleep( ), a ucnonbsoBaTb
OVERLAPPED cTpyKTypy 1 onpefenstb Nony4yeHne oTBeTa OT MHAMKATopa CrieayoLymM KOAOM:

while (dwCommEvent !=EV_RXCHAR)
{

int tik=::GetTickCount () ;

::WaitCommEvent (DriverHandle, &dwCommEvent, &Rd2) ;
TimeOut=TimeOut+ (::GetTickCount () -tik) ;

if (TimeOut>100) break;

}

TimeOut — TariMayT Ha nony4eHve oTBeTa.

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

B.5.4  Tllpumep pacyeTa KOHTPONbHOW CyMMbl Ha A3bike CU:

unsigned int crc_calculation (unsigned char *buff, unsigned char number byte)

{
unsigned int crc;
unsigned char bit counter;
crc = OxFFFF;
while ( number byte>0 )
{
crc "= *buff++ ;
bit counter=0;

// initialize crc

// crc XOR with data
// 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++;

}

number byte--;

}

return (crc);

// increase counter
// adjust byte counter

// final result of crc
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NMpunoxeHue I' - CBOAHaA Tabnuua napameTpos
perynatopa MUK-121

Tabnuya I — CeodHas mabnuya napamempos peaynsamopa MUK-121

3aBoa-

MyHKT En. cKue Lar Pas-
NapameTp [Avana3oH usmeHeHUsi napameTpa usme- MNpumeyanue
MeHI0 nU3M. HacT- aen
~ HeHus
pouku
PID (P :d) HacTtpowka koachpuumerntos NMUA perynsatopa
KoahduumeHT ycunenus
00 | perynsitopa SLAVE en. 000.1 - 050.0 001.0 000.1 4.6
(Begomblin)
Bpemsi nHterpmpoBaHus
01 | perynsitopa SLAVE Cexk. 0000 - 6000 0600 0001 4.6 0000 — oTkn.
(Begomblin)
Bpems
02 | AUPPepeHLYpOBaKing cek. | 0000 — 6000 0000 0001 |46 | 0000 - orkn.
perynatopa SLAVE
(Begomblin)
Bpewmsi uHTerpupoBaHus
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
AanddepeHumpoBaHns _ _
05 perynstopa MASTER cek. | 0000 — 6000 0000 0001 46 0000 — oTkn.
(Beayni)
[ <
AIN1(H 11 i) HacTporka napameTpoB 61i0Kka npeo6pa3oBaHNA aHaNoroBoro
BxogHoro curHana Al1
0000 — nHTepdecHbI BBOA
0001 — nnHeHbIN
0002 — kBagpaTu4ecknin
0003 - TCM 50M
0004 — TCM 100M
0005 — rp.23
0006 — TCN 50r1, Pt50
0007 — TCIM 100r1, Pt100
0008 — rp.21
00 | Twn aHanorosoro Bxoda 0009 — NMHeaPKAOBAHHAS 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 HwxHuin npegen pasmaxa TeXH. | o MUHYC 9999 710 9999 Mnaaumii | 5 40
LKanbl en. paspsa Ecnu n.00 BbIGpaH B
BepxHuit npeaen pasmaxa TeXH. MnagLwmit Ananasoxe 0006-
02 | b TPeRcn p e | OT MHyC 9999 a0 9999 S| 310 | 0008, 0011-0017 1o
0000. 3HaYeHne aTnxX
MonoxeHne geunMansHoOro 000.1 MyHKTOB N3MEHUTL
03 pasgenutens 00.02 000.1 3.10 | Henbas.
0.003
04 | MocTosHHas Bpemery cek. | OT000.0 10 060.0 000.1 000.1 |3.10 | 000,0— orkn.
undposoro unbTpa
MakcumanbHas 3awmTa ot
05 | ANUTENbHOCTb MMMYBLCHOM cek. | Ot 000.0 go 005.0 000.0 000.1 3.10 -
MUMNYMbCHBIX NMOMeX
rnomexwu
06 | Konnuectso yuacTos Ot 0000 fo 0019 0000 0001 | 3.10
nuHeapu3aumu Bxoga Al
MeToa TemnepaTtypHou _ T=Tuam+Tkop.py4
07 | KOppeKumM BXOAHbIX 0000 — pyHas koppekums 0001 0001 3.10 | (cm.AIN.08)
0001 — aBTOMaTHNYECKasA KOppeKLms "
CUrHanoB OT TepmMonap T=Tuam+TKop.aBT
3HaueHue TemnepaTypbl B
pexvume py4HOI KoppekLuum TEXH. Tkop.pyy
08 BXOAHbIX CUrHanoB OT eq. Ot muryc 099.9 no 999.9 000.0 000.1 3.10 Mpu AIN.07=0000
Tepmonap
MuH1ManbHoe 3HayYeHne Kon
09 BXOHOO curHana AL ALIM Ot 1.000 go 22.00 5.1 TornbKo KOHTPOrb
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[TpodomkeHue mabnuubl ' — CeoOHas mabnuya napamempos peaynsmopa MUK-121

3aBoa-
LWar
MyHKT Ep. ckue Pa3-
MapameTp [Onana3oH nsmeHeHuUs1 napameTpa u3me- MpumeyaHue
MeHIo n3Mm. HacT- venms | Aen
ponku
MakcumanbHoe 3HaveHve Kog
10 BXOHOrO curHana AL ALIM Ot 1.000 po 22.00 5.1 TonbKO KOHTPOIb
WHaoyumnpyet
1 KoHTponb cmeLLeHus TeXH. | o MUHyC 9999 10 9999 340 | 3HaueHve
aHarnoroBoro Bxoga en. napameTpa
CORR.01
AINZ(H inc )JHactpoika napameTpoB 6510Ka npeobpa3oBaHMA aHaNoroBoro
BXogHoro curHana Al2

00 | MapameTpbl ypoBHSA AIN2 Cwm. napameTpbl

... | aHanoru4yHbl napameTpam ypoBHsi AIN1

11 | ypoBHsi AIN1

AOT (Ha ) Kondmrypaums cpyHkumnmn petrpaHcmmuccun AO
OTKINOHEeHNe
BblHUCNAETCH No
McTouHMK aHarnorosoro 0000 — nsmepsiemasi BenuumHa PV (If\c/)pSMgf%HLu
00 | curHana gnsi 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 BbIXOQHOIO 0000 — npsmoe 0000 — AO=y
curHana AO 0001 — obpaTtHoe 0001 — AO=100%-y
HayanbHoe 3Ha4yeHne TexH C yyeToMm

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

03 | BxogHOro curHana paBHoe e * | OT MuHyc 999,9 0o 999,9 0100 0001 3.13 | meuumarbHoro
100% BbIXO4HOrO curHana A pasgenurens.

DIN (D' 1 1) KoHdurypaums gUCKpeTHbIX BXOA0B
HasHaueHne guckpeTHOro 0000 — BxoA He uen.
00 Bxona DI 3.11 | Cm. nyHkT 3.11
A 0001-0011

01 Hashauerine anckpeTHoro AHarnorvnyHo Bxogy DI1 3.1
Bxoga DI2
NHOvKaumst cocTosHNS 1 - cooTseTcTBYET

BKITHOYEHHOMY
anckpeTHbIX Bxogos DI1 n 0011

02 BXOAY, T.€. Ha BXo4
DI2 Ha Aucnnee \ N\ Bxop DI1 HOHEHO
MAPAMETP™ \~momeee- Bxog DI2 A

HanpsbkeHve 24 B
] o
DOT1 (d ok 1) KoHdpmurypauumsa BeixogHoro yctpouctesa DO1
(oTHOCHTENBHO MIN—
0000 — nHTepdenCHbI BbIBOA MAX
0001 — 6onbwe MAX COOTBETCTBYHOLLEro
0002 — meHbLie MIN DO);
0003 - B 3oHe MIN-MAX —
oo |Tlomka pa6°5tc") ?b'xc’“”"ro 0004 - BHe 30HbI MIN-MAX 3.12 | =5 —->DO cpaboraer,
ycTpouctea (oTHocuTenbHo MIN— MAX ecrnm B Kakom nnbo
cooTtBeTcTBYyloLWero DO) BbIXOAE NnapameTp
0005 — 0606L1eHHan curHanusauus BbIAET 32 pamkun
0006 — He ucn., BbIXoA OTKN TEXHOMNOrNYeCcKon
CUrHanusauum
McToYHUK aHanoroBoro
01 curHana Ans npasnexHus 0000 — Bxon Al 0000 0001 3.12
0001 — Bxog Al2
OUCKpeTHbIM Bbixogom DO1
n 000,0 - ctaTuyeckui
TNIUTENbHOCTb UMMyIbCa Mnagawwuii 000,1-999,9 -
02 BbIXoAHoro yctpornctea DO cek. OT 000,0 no 999.9 000,0 paspsia 3.12 MMMYTbCHBI
(amHamwuyeckmn)
03 | Veraska MIN DO1 TexH. | B ananasoHe Lwkanbl BbIGpaHHOTO 020,0 000,1 312
en. TUMa aHanoroBoro curHana C yyeToM geuum.
04 | Veraska MAX DO1 TexH. | B ananasoHe Lwkanbl BbIGpaHHOIO 080,0 000,1 319 | Paspenutens
en. TWMNa aHanoroBoro curHana n3mepsieMoi
'McTepesnc BIXogHOTo TEXH. Mnagauwwuii BENUYUHBI

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

06 DO1 B cny4yae oTkasa nonoxexve 0000 312
naTyvka, NMHUK CBA3KN 0001 — oTkn.

VI U3MEPUTENBHOTO 0002 — Bkr.

napameTpa
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[TpodomkeHue mabnuubl ' — CeoOHas mabnuya napamempos peaynsmopa MUK-121

3aBoa-

MyHKT n Ep. ckue War Pa3-
apamMeTp .Eluanasol-l U3MeHeHUusa napameTpa un3me- I'IpumeanMe
MEHI U3M. HacT- HeHus aen
ponku
DOT2 (dok E) KoHdurypauus seixogHoro ycrpovctesa DO2
00 | MapameTpbl ypoBHst DOT2

06

aHarnorMyHbl NnapameTpam

CwMm. napameTpbl
ypoBHa DOT1

ypoBHs DOT1
DOT3 (d ok 3) KoHdurypaumsa BbixogHoro yctpoucrtea DO3
00 | MapameTpbl ypoBHst DOT3 CM. NapameTpbi
... | aHanorn4Hbl NnapameTpam poBHs DOTA
06 | ypoBHa DOT1 Y
DOT4 (d o E H) KoHdmrypaums BbixogHoro ycTpoiictBa DO4
00 | MNMapameTtpbl ypoBHst DOT4 Cwm. napameTpbl
... | aHanoru4yHbl napameTpam ypoBHa DOT1
06 | ypoBHa DOT1
[ |
CTRL (L Er L) KoHdomrypaumsa cTpykTypbl perynsatopa
0000 — 2-X NO3MLMOHHbIN
0001 — 3-X NO3ULMOHHbIN
0002 — NnA-wmm
0003 — NMO-aHanoroBbIi
0004 — NM[-aHanoroBbIn
COOTHOLLEHUS
0005 — kackagnbin MAO-
aHanorosbIv
0006 — NMWO-aHanoroBbI C BHELL.
KOppeKuunen 3agaHnsi
00 | Twn perynaTtopa 0007 — NO-aHanoroBbIn ¢ BHewHuM | 0003 0001 3.9
3afaHnaM
0008 — NNA-umnynbCHbINA
0009 — NUA-MNynbCHBIN
COOTHOLLEHWI
0010 — kackagHbn NMNAO-
MMMYNbCHbIN
0011 — NMUA-MMAYNBbCHBIN C BHELL.
KOppeKunen 3agaHnsi
0012 — NUA-MMNynbCHBIN C
BHELUHVM 3aaHnaAM
0000 — obpaTtHoe E=SP-PV
01 | Tun ynpaeneHus perynsatopa 0001 — npsiMoe 0000 E=PV_SP
02 (6:KOpOCTb OUHaMU4ecKomn TexH. OT 000,0 0 999,9 090.0 000.1 0 - oTkn. C yyetom
anaHCUpPOBKM 3agaHusi en./MuH Jel. pasgenvTens
[aHHbI napameTp
30Ha HeYyBCTBUTENBHOCTH npeacraBnset
03 3-X NO3MUMOHHOrO TeXH. | o 000,0 70 999.9 0000 NonoBUHHOE
perynsitopa en. 3HayeHue 30Hbl. C
(MepTBas 30Ha) y4eTOM AEeLMM.
pasgenutensa PV
Bpewmsi mexaHnama Tm vnnu [na nmnynbcHoro n
04 nepuos MAO-LIMM cek. | Ot 000,0 go 999,9 010.0 000,1 UMM perynsitopa
MunumantHan [ns umnynscHoro
05 | AnuTenbHOCTb MMMynbca cek. | Ot 000,0 go 999,9 000.1 000,1
TMuH perynsitopa
3apepkka Ha BkntodeHne DO L9 MIMMYCHOPO
06 | B NPOTUBOMONOXHOM Cexk. 000,1 - 060,0 000.1 000,1 v
perynsitopa
HanpasneHuu
07 vctepesuc 2-x, 3-x TexH. | Ot 0000 go 0900 000.0 C yyeTtom geumm.
NO3NLMOHHOTO perynatopa en. : pasgenutens PV
OrpaHuyerne MUH g::ngrmo'g(;‘o "
1 1 0,
08 | aHanoroBomn s4emnku % Ot 0000 mo 099,9 000.0 W — WM
perynsitopa
perynsitopa.
OrpaHuueHne MAKC
09 | aHanoroBoun A4enkn % Ot 0000 mo 099,9 099.9
perynsitopa
BesonacHoe nonoxeHne 0000 — nocneaHee nonoxeHue
BbIXOAa perynsaropa B 0001 — 0% (oTkn.)
10 | cnyyae oTkasa gaTyvka, 0002 — 100% (Bkn.) 0003 0001

TIMHAM CBSA3W UK
M3MEpUTESIbHOMo napameTpa

0003 — 6e3onacHoe nornoXxeHue
yCTaHaBMMBAEMOE MNOMNb30BaTeNeM
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[TpodomkeHue mabnuubl ' — CeoOHas mabnuya napamempos peaynsmopa MUK-121

3aBoa-

MyHKT Ep. ckue War Pa3-
MapameTp [Avnana3oH M3MeHeHUs NnapamMeTpa usme- MpumeyaHue
MeHIo n3Mm. HacT- aen
~ HeHus
poviKu
3HaueHne 6esonacHoro
1 ;gf::;i*;"fsaemom % Ot 000,0 A0 099,9 055.5 000.1
nonb3oBaTenem
0000 — paspeLueHo [nsa perynsatopa
12 | 3anpeT nsmeHeHust 3agaHns 0001 0000 0001 COOTHOLLIEHS
13 | Pexum curHanmsaumm 0000 — HenpephiBHbiit , 0000 0001
0001 — neprognyeckmin
Tnn TexHonorn4ecko 0000 — abcontoTHas

14 CcUrHanmaauum 0001 — neBnaLmoHHas 0000 0001 3.12
YcraBka "MuHimym” TexH. | B ananasoHe wkarnbl BbIGpaHHOroO C yyeToM geuum

15 | TexHonornyeckom ’ 040.0 3.12 )
CATHANVIZaLMA en. TUMa aHanoroBoro curHana pasgenutens PV
YcraBka "makcumym"

16 | TexHonorMueckon TexH. | B ananasoHe wkarnbl BbIGpaHHOIO 060.0 312 C y4yeToM geuum.
pa—— en. TUMa aHanoroBoro curHana pasgenutens PV
l'vcTepesuc

17 | TexHonormnyeckomn TEXH. Ot 000,0 oo 090,0 000.5 3.12 C yueTom 'qeug'{"/'
curHanusauum Sh. pasaennTens

18 Twvn ynpaBneHus perynatopa 0000 — obpaTHOE 0000 E=SP-PV
Master 0001 — npsimoe E=PV-SP
CkopocTb AUHaMUYECKOW 0 - otkn. C yyeTom

19 | GanaHcupoBky 3aaaHus! TeH- | OT000,0 Ao 999,9 099.9 000,1 AeLnM.

en./MuH
Master pasgenutens PV
HaHHbIN napameTp
30Ha HEYYBCTBUTENBHOCTU npeacraenseT

20 3-X NO3MUMOHHOIO TeXH. | o 000,0 0 999.9 0000 NonoBUHHOE
perynsitopa Master en. 3HayeHue 30Hbl. C
(MepTBas 30Ha) y4eToM AeLmnm.

pasgenutens PV
21 Pexum curhanmsaumm 0000 — HenpepbIBHbIN 3 0000 0001
(Master) 0001 — nepuoguyeckui
Twun TexHonorn4eckomn 0000 — abcontoTHast
22 curHanusaumm(Master) 0001 — peBraumnoHHas 0000 0001 3.12
ycraBka "MuHimym” TexH. | B gnana3soHe wkanbl BbIGpaHHOTO C yyeToM geuum
23 | TexHonorm4eckomn ’ 040.0 3.12 PV.
curHanuaaumm(Master) en. TUMa aHanoroBoro curHana pasgenutens
ycraBka "makcumym” TexH. | B gnana3soHe wkanbl BbIGpaHHOIO C yyeToM geuum
24 | TexHonorm4yeckomn ’ 060.0 3.12 PV.
curHanuaaum(Master) en. TUMa aHanoroBoro curHana pasgenutens
Fuctepesnc TEeXH C yyeToM geuum
25 | TexHonorMuecKol et 11000,0 - 090,0 000.5 342 | Y e PV
curHanusauun(Master) A pash
0000 — He ncnonb3yeTtcs
0001 - obpaTHas cBs3b No
NOMOXEHWI0 MexaHn3ma

HasHaueHve aHanorosoro vMnYnkCHOTO perymnsTopa

26 Bxona Al2 0002 - Bxoa npeaBapeHus 0000 4.6.5
A ynpaBnsitoLLero BO3AenCTBUS:

perynsitopa
0003 - nHaMKaums nonoxeHne
MMMYNbCHOrO MexaHu3ma

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

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

29 | NS dYHKUMIA KOPPEKLMUN Unn OT MuHyc 9999 o 9999 0000 000,1
npegBapeHust
OrpaHunuyexHne MAX Bxopa [insa kackagHoro

30 | Al2 pns dpyHKUMIA KOppeKumn OT MuHyc 9999 o 9999 099,9 000,1 perynsitopa
Unv nNpeaBapexust napameTpbl cnyxat
HasHaYeHMe OUCKDETHOMO 0000 — Bxog He ucn. orpaHuyeHviem

31 axona DI AncKp 3.1 BbIXOAa BeayLlero

& 0001-0011 perynatopa
HasHauyeHve guckpeTHoro 0000 — BxoA He ucn.
32 3.1

Bxopa DI2

0001-0011
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[TpodomkeHue mabnuubl ' — CeoOHas mabnuya napamempos peaynsmopa MUK-121

3aBoa-

MyHKT Ep. ckue War Pas-
NapameTp Avana3oH uameHeHUsi napameTpa u3sme- Npumeyanue
MeHIo n3Mm. HacT- HeHuS: aen
ponku
LNX1 (1'_ nu f) AG6cuucchbl (X) onopHbIX ToOYeK nMHeapu3aumm Bxoga Al1
Abcumncca HayansbHoro
00 | 3Ha4veHwus (B % OT BXOOQHOro % 00,00 — 99,99 00,01 3.10
cursana)
19 | Abcumcca 19 Toukmn % 00,00 — 99,99 00,01 3.10
] ]
LNY1 (L n5 /) OpauHaTthi (Y) onopHbIX To4Yek nuHeapu3saumm Bxoga Al1
OpauHaTa HavanbHoro
0o | 3radenms (curHan B TeXH. | o MUHyC 9999 10 9999 0000 Mnaaumii | 5 40
TEXHWYECKUX eanHMLax oT - | ed. paspsia
9999 no 9999)
TEeXH. Mnagwwuia
19 | OpaunHata 19 Toukm en. OT MuHyc 9999 go 9999 0000 paspsn 3.10
- -
LNX2 (L nu E') Ab6cumccenbl (X) onopHbIX TOYEK NMHeapusauum Bxoga Al2
00 | MapameTpbl ypoBHSA LNX2
... | aHanorMyHbl NapameTpam
19 | ypoBHs LNX1
]
LNY2 (L Y E’) OppauHathbl (Y) onopHbIX TOYEK NMHeapu3sauum Bxoga Al2
00 | MNMapameTpbl ypoBHst LNY2
... | aHanornyHbl NnapameTpam
19 | ypoBHs LNY1
[l ]
CLIM (L L 1 1) Kanu6poBKka aHanorosoro Bxoga Al1
] f_ KoHTpornb BxogHoro curHana | % -5,0 po 25,0 000,0 51 TonbKO KOHTPOIb
1 | Kannbposka HwxHero TEXH. MnaaLwmi
L L | npupena wkanbl nsmepenus | en. OT muryc 9999 o 9999 0000 paspsia 5.1
] H KoHTponb BxoaHoro curHana | % 90,0 no 110,0 100,0 5.1 TOmMbKO KOHTPOIb
r KanuGpoBka BepxHero TEXH. MnaaLwmi
L H nepgena wkanbl u3aMepeHvsi | eg. OT MuHyc 9999 no 9999 0000 paspsa 51
KoHTposb pe3ynbTaToB ‘o
,'_ KanmbpoBKN HIKHEro ALTI‘I 1,400 po 5,000 1,700 5.1 TonbKo KOHTPOIb
npugena wkanbl U3MepeHust
KoHTposb pe3ynbTaToB ‘o
H KanMbpoBKM KOHEYHOro ALTI‘I 4,800 oo 22,00 10,00 5.1 TonbKo KOHTPOrb
3HaYeHWs LKarnbl U3MepeHust
I |
COR1 (L or 1) Koppekuusa aHanorosoro Bxoga Al1
Koppekuusi aHanorosoro TexH. | OT muHyc 9999 no 9999 0000 000,1 3.10 MHouumpyet
00 —
BXo4a eq. PV=PV+A
KoachdpuumeHT Koppekumum TexH. | OT muHyc 9999 no 9999 0000 000,1 3.10 WHouumpyet A
01 | (cmeLleHue) aHanNoroBoro en.
BXoga
[l
CLI2 (L L IE) KannbpoBka aHanorosoro Bxoga Al2
MapameTpbl ypoBHs CLI2
aHarnormyHbl napameTpam
ypoBHs CLI1
-
COR2 (L oOr E’) Koppekuusa aHanorosoro Bxoga Al2
MapameTpbl ypoBHs COR2
aHarnorMyHbl NnapameTpam
ypoBHa COR1
T
CALO (L 7L 0) KanubpoBka aHanoroBoro Bbixoga AO
WHavkaums n usMeHeHue
00 | cocTosiHMA aHanoroBoro % 0-100 5.2
Bbixoga AO
KanuGposka MUHUMYMa
01 5.2
aHanoroBoro Bbixoga AQO
02 Kannbposka Mmakcumyma 592

aHanorosoro Bbixoga AO
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[TpodomkeHue mabnuubl I — CeodHass mabnuya napamempos peaynsmopa MUK-121

3aBop- w
ar
MyHKT Ep. ckue Pa3-
MapameTp [nana3oH nsmeHeHUs1 NnapameTpa usme- MpumeyaHue
MeHI0 U3M. HacT- HeHMS: aen
ponku
SYS (545) O6wme napameTpbi
CeTeBon agpec (Homep _ 0000 — oTkntoyeH
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 | Bepcua nporpammHoro 12.xx - B.1 Cnyxe6Has
MHpopmaLmsa
obecneyeHns
= 0 — He paspeLueHo
aspeLleHns Ha MHAMKauuio
04 | napamerpa PV2 1-PV2
pamerp 2-PV2 1 DI/DO
MyHkT 0002
0-PV1/PV2 ucnonb3yeTcst
05 | MHgukaums no ymonyaHuo 1 — perynsitop S TOMNbKO ANs
2 — perynsatop M KackagHoro
perynvpoBaHus
06 Koppekuusi nokaszaHun
AaTtynka TEpMOKOMMNEHcaLnm
SAVE (5HuE) CoxpaHeHune napameTpos
00 | CnyxebHasa nHdopmauus
3anucb napameTpoB B
0000
01 | sHeproHe3aBUCUMYIO NAMSATb 0001 — 3anucars 443
(HacTpoVikn nonb3oBaTens)
|
LOAD (L O H d) 3arpy3ka napameTpoB
PaspelLeHe 0000 — 3anpeLueHo
00 ﬂpOlF')paMMVIpOBaHVIH no cetu 0001 — pa3peltieHo (per. 20-196, 205) 443
0002 — paspelueHo (per. 197-210, o
ModBus
Kpome 205)
3arpy3ska HacTpoek 0000
01 444
nonb3osarens 0001 — 3arpy3uTb
02 3arpy3ska 3aBoACKMX 0000 444
HaCTPOEK 0001 — 3arpy3uTb
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INlucTt perncrpaumm nameHeHun

Bcero
Homepa nuctos (cTpaHuLy) AVCTOB .
Nam. B Ne Bxogsawwmin Ne conposoxagato- Moan. [ara
AOKYMeHTa Liero 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 COOTBETCTBME C C.B.M. 26.02.2013
HOBOW MPOLLNBKON
1.04 64 ver 121.07 | WcnpaBneHbl ownbkm Onycppuk | 25.11.2014
Ha3Ha4eHus OUCKPETHbIX B.b.
BXOA,0B
1.05 63 ver 01.10 MpuBeneH B cooTBeTCTBUE C Mapukotr | 13.03.2015
HOBOW NPOLLMBKON 0.A.
1.06 63 ver 01.11 [ob6aBneHa BO3MOXHOCTb Mapukot | 27.03.2015
COXpaHEHUS C BEPXHEro 0.A.

YPOBHS






