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HacTtosillee pykoBOACTBO MO 3KChnyaTauuMu rnpedHasHa4yeHo [Ans O3HakoMmneHuss notpebutenen c
HasHayeHneMm, MOAENsMM, MPUHUMNOM AeNCTBUS, YCTPOWCTBOM, MOHTaXOM, JKCriyaTauuen u obcrnyxumBaHuem
yHuBepcanbHoro mukponpoueccopHoro MNMUA-perynatopa MUK-121H (ganbwe no tekcty perynatop MUK-
121H).

BHUMAHUE ! Mepen 1Cronb3oBaHem perynaTopa, noxanyncra,
O3HAKOMbTECb C  HACTOALMM  PYKOBOACTBOM MO  9KCnyaTtauuu
perynsatopoB MUK-121H.

MpeHebpexeHne MepaMu NPedoCTOPOXKHOCTM U NpaBunamu
3KcnnyaTaumMu MOXeT CTaTb NMPUYMHOWM TPaBMUPOBaHMS MepcoHana wunm
noBpexaeHns ob6opyaoBaHus!

B c¢BA3M c nocTosHHOW paboTo MNo COBEPLUEHCTBOBaHMIO
perynatopa, MOBbllWAKOWEA ero  HafgeXHOCTb W ynydwarolen
XapakTepUCTVKN, B KOHCTPYKLMIO MOTYT ObiTb BHECEHbI HE3HauUTerNbHbIE
N3MEHEHUS, He OTPa)KEHHbIE B HACTOSALLEM U3OaHUN.

CokpalleHusi, NpUHATbIE B AaHHOM PyKOBOACTBE

B HavMeHOBaHUSIX NapamMeTpoB, Ha PUCYHKax, MpU LMMPOBbLIX 3HAYEHUSIX U B TEKCTE WUCMONb30BaHbI
cokpalleHus u abbpesnaTyphbl (CM. Tabnuuy |), o3Havalowme cneayolee:

Tabnuua | - CokpaweHusi u abbpesuamypb|

Abbpesuarypa NMonHoe HanMeHoOBaHue 3HayveHue
(cumBon)

PV nnn X Process Variable Namepsiemas BennunHa (KOHTPONUpyeMbIv u
perynupyembii napameTp)

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

MV unn'Y Manipulated Variable lMepemeHHas npeacTaBnsioLwasi 3Ha4eHne ynpasnsitoLLero
BO3[ENCTBMSA, NOAABaeMOro Ha aHanoroBbIN BbIXOL,
YCTpOWCTBa

Z External Disturbance BHellHee Bo3MyLLaLLlEee BO3AENCTBUE

LSP Local Setpoint JlokanbHas (BHYTpEHHsIs1) 3a4aHHas To4vka

RSP Remote Setpoint [vctaHumoHHas (yaaneHHas) 3agaHHas Touka

T, t Time Bpemsi, nHTepBan BpeMeHu

Al Analogue Input AHanorosbivi BBOA,

AO Analogue Output AHanorosbIv BbIBOA,

DI Discrete Input [VCKpeTHbIV BBOA,

DO Discrete Output [WCKpeTHbIV BbIBOA

1 OnucaHue perynsatopa

1.1 HasHa4yeHue perynaTopa

Perynatopsl MUK-121H npenctaBnsioT coboii HOBbIA KNacC COBPEMEHHBLIX LMEPOBLIX Perynstopos
HenpepbIBHOrO OEeNCTBUS C  aHanoroBbiM, WMMYMAbCHbIM WAW  ABYXMNO3WUMOHHBIM  BbIXoAoM. Perynsrtopbl
NPUMEHAIOTCA AN yrnpaBneHus TeXHOMorMyeckMMu npoueccamu B npombiwneHHocTn. Perynatop MWK-121H
no3eonseT obecneynTb BbICOKYID TOYHOCTb NMOOAEPXKaHUS 3HAYEHUs u3MepsieMoro napametpa. OmudumernbHoU
ocobeHHocmbio perynsatopa MUK-121H gaBnsietca Hanuumne TpexypoBHEBOW ranbBaHWYeCKOW W30Msunn mexay
BXO4aMW, BbIXOAAMU U LiENbIO MUTAHWUS.

Perynatop npegHasHayeH Kak Oy aBTOHOMHOMO, Tak M Ans KOMMIEKCHOro ucnonb3oBanvs B ACYTI B
3HepreTuke, MeTannyprum, XMMmMYeCcKon, MULLEBON N APYrMX OTPACAX MPOMbILLIIEHHOCTU U HAPOLAHOM XO3SIACTBE.

Peaynssmop MUK-121H npedHa3Ha4yeH:

e ONA M3MEepEeHUs1 KOHTPONUPyemoro BXOAHOro uanyeckoro napameTpa (Temnepatypa, AaBneHue,
pacxof, ypoBeHb M T. N.), 06paboTku, NnpeobpaszoBaHUsi U OTOOPaKEHUS] ero TeKyLIero 3Ha4yeHUsi Ha BCTPOEHHOM
YyeTblpexpaspsaHOM LMPOBOM UHANKATOPE,

e perynatop ¢opmMupyeT BbIXOAHOW aHaroroBbii WKW MMMYMbCHBbIA CUrHaM ynpaBfieHUs BHELUHUM
UCMNOJHUTENbHLIM MexaHu3MoM, obecneunBas aHanoroBoe, WMMYNbCHOE WM MO3ULMOHHOE perynupoBaHne
BxogHoro napametpa no M1, M, N4 wnu ML 3akoHy B COOTBETCTBMM C 3a4aHHOW MOMb30BaTENEM FIOrMKOM paboThbl
1 napameTpaMu perynupoBaHus,

e perynatop opMupyeT BbIXOOHbIE CUrHanbl TEXHOMOrMYECcKOW CUurHanusauuu, Ha nepegHen naHenu
UMEeKTCA WHAMKATOPbl ANS CUrHanmM3auuMu TeXHOMNOrMyecku OmnacHbIX 30H, CUrHamnbl MPEBbILEHUs (MOHWXEHUS)
perynupyemoro unv namepsieMoro napametpa,

e perynsaTop SABMASEeTCs NporpaMMMpyeMbiM CPEACTBAM M3MEPEHMUST SEKTPUYECKMX BENUYUH obLero
HasHaveHusa cornacHo TOCT 22261, no3BonsieT BECTWU JloKanbHOE, AUCTaHLUMOHHOE, PYYHOE pPeryrimpoBaHue u
OMCKpeTHOe ynpasneHue.
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1.2 O603Ha4YeHne perynsatopa u KOMMNEeKT NOCTaBKU

1.2.1 PerynaTtop o603HavyaeTcs cnegyowum obpasom:
MUK-121H-AA-BB-C-D-U-L,

lne:
H — HacTeHHoe ncnonHeHne (Ha DIN-peviky)
AA n BB, cooTBETCTBEHHO KO, 1-r0 1 2-ro BXO4HOro aHanoroBoro curHana:
01 - yHudmumpoBaHHbii oT 0 MA o 5 MA
02 - yHudmumpoBaHHbii ot 0 MA o 20 MA
03 - yHuduumpoBaHHbI oT 4 MA o 20 MA
04 - yHudmumposaHHbIi oT 0 B oo 10 B
05 - Hanpsixenune ot 0 mB go 75 mB
06 - HanpsixeHnne ot 0 mB go 200 mB
07 - HanpsixeHne ot 0 B no 2 B
08 - TCM 50M, W100=1,428, oT MmmHyc 50°C go nntoc 200°C
09 - TCM 100M, W100=1,428, ot MmmHyc 50°C go nntoc 200°C
10 - TCM rp.23, ot muHyc 50°C go nntoc 200°C
11 - TCM 501, W100=1,391, oT MuHyc 50°C go nntoc 650°C
12 - TCIM 100N, W100=1,391, ot muHyc 50°C go nntoc 650°C
13 - TCIM rp.21, ot muHyc 50°C go nntoc 650°C
14 - Tepmonapa TXA (K), ot 0°C go nntoc 1300°C
15 - Tepmonapa TXK (L), ot 0°C go nntoc 800°C
16 - Tepmonapa TXK (J), ot 0°C go nntoc 1100°C
17 - Tepmonapa TXKH (E), ot 0°C go nntoc 850°C
18 - Tepmonapa TIM10 (S), ot 0°C go nntoc 1600°C
19 - Tepmonapa TIP (B), ot 0°C po nntoc 1800°C
20 - Tepmonapa TBP-1 (A-1), ot 0°C go nntoc 2500°C

MpumeyaHune: npu 3akase perynaropa ¢ BXOOHbIMU curHanamu ot Tepmonap TI1rM-10, TMP, TBP-1 npubop nsrotanuearTcs no
OoTAenbHOMY 3akady M rnocrnegyroLwas nepecTporika Ha Apyrue Tunbl BXOAHbIX CUFHANOB NMPOV3BOAUTCS TOMbKO Ha MpeanpusTum-
nsrotosurene.

C - KOA, BbIXOAHOIrO aHanoroBoro curHana:
1-o0t1 0 MA Oo 5 MA,
2 — o1 0 MA go 20 MA,
3 —o014 MA oo 20 MA,
4—-0o10Bpo 10 B.

D - TMN BbIXOOHbIX ANCKPETHBIX CUrHANOoB:
T - TPAH3MCTOPHbIE BbIXOAObI,
P - penelHble BbIxoabl.

U - HanpsixeHne nuTaHus:
220 — 220 B nepeMeHHOro Toka,
24 — 24 B NOCTOSAHHOrO TOKa.

L — ncnonHeHve nepeaHe naHeny (0603HavYeHMe KHOMOK, UHAMKATOPOB 1 ANCNIEEB):

UA - yKkpaunHckoe,
EN - aHrnuickoe.

BHumaHue! I'Ile 3aKase perynatopa HeobxoamMmo YKa3blBaTb €ro nosfHoe obo3Ha4eHve, B KOTOPOM NMPUCYTCTBYIOT
TUNbI aHaNoroBbiX BXOA40B, aHANIOroBoro Bbixoga v HanpsaxeHne nnutaHus.

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

[Mpu 3TOM M3roTOBNEHUIO U NOCTaBKE NOTPEOUTENIO NOANEXUT:

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

2) Bxog aHanoroBbii Al1 kog 09 - TCM 100M, W100=1,428, ot mmHyc 50°C go nntoc 200°C,
3) Bxop aHanorosbii Al2 kog 03 — o1 4 MA 0o 20 MA,

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

5) Beixogbl auckpeTHble kog P — penelible,

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

7) VicnonHeHne nepegHen naHenu kog UA — yKpanHcKoe.
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1.2.2 KomnnekT noctaeku perynsitopa MUK-121H npuseneH B Tabnuue 1.2.

Tabnuuya 1.2 - Komnnekm nocmasku peaynsmopa MUK-121H

0603Ha4YeHue HanmeHoBaHue nsgenus Konu4yecTtBo
MPMK.421457.010 MwukponpoueccopHbin perynatop MUK-121H 1
MPMK.421457.010 P3 | PykoBoACTBO MO aKcniyaTaumu 1*
MPMK.421457.010 NC | MNacnopt 1
232-109/026-000 Pasbem ceteBon (220 B) 1x*
734-203 Pasbem ceteson (24 B) 1
232-109/026-000 Pasbem ans nogknoyYeHns BHELWHNX BXOAHbBIX U BbIXOOHbIX Lienen 4
232-106/026-000 Pasbem aAns nogkntoYeHnss BHELLUHNX BbIXOOHbIX Lienen ekl
231-131 Pblyar MOHTaXHbI AN KNnemm 1
734-230 Pblyar MOHTaXXHbIN AN KNEMM NUTaHNUS 1
* - 1 3Kk3eMNnsp Ha Nboe KONMYECTBO PErYNSTOPOB NpW NOCTaBKeE B OAMH afpec
** - [pu nocTtaBke perynsatopa c nuTaHnem 220 B nepemeHHOro Toka.
*** - [lpu nocTaeke perynsaropa ¢ nutaHnem 24 B noCcTosHHOro Toka.

1.3 TexHM4YeCKue xapakTepUCcTUKU perynsitopa
1.3.1 AHanoroBble BXOAHble CUrHanbl

Tabnuya 1.3.1 - TexHu4Yeckue xapakmepucmuKu aHam0208bIX 8X00HbIX CUSHAI08

TexHU4eckasi xapakTepucTuka 3HayeHue
KonunuyectBo aHanorosbIx BX040B 2
Twun BXOQHOrO aHanoroBoro curHana YHuduumposanHblie (FTOCT 26.011-80)

[MOCTOSIHHBIV TOK:

ot 0 MA oo 5 MA

o1 0 MA go 20 MA

oT 4 MA go 20 MA

HanpsikeHne nocTosiHHOro Toka:
ot0Boo10B

ot 0 MB go 75 mB

ot 0 MB gno 200 mB
ot0OBpoo2B

TepmonpeobpasoBatenu conpotusnexunin ACTY 2858-94
TCM 50M, W;100=1,428, oT MuHyc 50°C go nntoc 200°C

TCM 100M, W100=1,428, ot muHyc 50°C go nntoc 200°C

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

TCI 5001, W100=1,391, Pt50, ot muHyc 50°C go nntoc 650°C
TCIM 1001, W100=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 po nntoc 1800°C
TBP-1 (A-1), ot 0°C go nntoc 2500°C

Mpenen gonyckaemolr OCHOBHOWM NpUBEAEHHOM <0,2%

NMOrpeLIHOCT 3MEepPeHust

TOYHOCTb MHAMKALMU 0,01 %

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

BbI3BaHHOW M3MEHEHMEM TEMMNEPATYPbI OKpYXatoLlel cpeapl

Mepuvog usmepeHusi, He Gonee 0,1 cek

anbBaHM4Yeckasi pa3Bsidka aHanoroBbiX BXO40B Bxogbl ranbBaHN4Yecky N3onmMpoBaHbl OT BbIXOLO0B U
oCTarnbHbIX Lienen, HanpsikeHWe ranbBaHN4YeCcKon pasBsi3ki He
meHee 500 B

KaHan namepeHus TemnepaTtypbl CBOGOAHbIX KOHLOB TEpMOnapbl
[nanasoH namepeHusi oT muHyc 40°C go nntoc 150°C

Mpenen gonyckaemoln OCHOBHOW NpuBeAEeHHON
NMOrpeLLIHOCTY U3MEPEHNS
MpumeyaHus:
1.Kaxobil 8x00 peaynamopa MUK-121H moxem 6bimb cKoOHgbuaypuposaH Ha rnodkoveHue mobo2o muna damyuka.
2.lMpu 3aka3e exoda muna mepmornapa, 8 kayecmee exo0a memnepamypHol KoppeKkyuu (komneHcayuu mepmo-3/C
C80600HbIX KOHU08 mepMorapbl) UCronb3yemcsi 0amyuk memnepamypbl, KOmMopbIll Haxodumcsi 80371 KIeMM Ha Kopryce
peaynsmopa.

0.25 %




1.3.2 AHanoroBbI BbIXOOHOM cUrHan

Tabnuya 1.3.2 - TexHU4YecKue xapakmepucmuKu aHano208bIX YHUUUUPOBAHHbIX 8bIXOOHbIX CU2Ha/108

TexHU4ecKasa xapakrepucTmka

3HauyeHue

KonnyectBo aHanorosbIX BbIXO40B

1

Twn BbIXOAHOIO aHanNoroBoro curHana

YHudmumposaHHbie FOCT26.011-80
OT1 0 MA o 5 MA, RH <500 Om
Ot 0 MA 0o 20 MA, RH = 500 Om
Ot 4 MA go 20 mA, RH =< 500 Om

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

Harpysku

Mpenen gonyckaemon ONONHUTENBHOW NOrPELUHOCTH,
BbI3BaHHOW N3MEHEHNEM TeMNepaTypbl OKpyKatoLlen cpeabl

<0,2%/10°C

["anbLBaHM4eckasi pa3Bsidka aHanorosoro BbIxoga

Bbixof ranbBaHWYeCKN N30MPOBaHbI OT BXOAOB M OCTarbHbIX
Lenen, HanpshkKeHue ranbBaHNYeCcKon pasBsa3kn He MeHee
500 B

1.3.3 AucKpeTHblIe BXOAHbIe CUrHanbl

Tabnuya 1.3.3 - TexHuyeckue xapakmepucmuku QUCKPEeMHbIX 8XO0HbIX CU2HaIo08

TexHU4eckasi XxapakTepucTuka

3Ha4yeHue

KonnyectBo AMCKpeTHbIX BXOO0B

2

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

0-7 B, oTpuuaTensHON NOASIPHOCTH
18-30 B, oTpuuaTensHOM NONSPHOCTH

BxogHown Tok (noTpebnexue no Bxoay)

<10 WA

[anbBaHW4eckas pa3BsA3Kka ANUCKPETHbIX BXO40B

Bxogpl cBSI3aHbI MONapHO U ranbBaHUYECKW U30NMPOBaHbI OT
OPYrX BXOAOB U OCTaslbHbIX LENem

1.3.4 INCKpeTHbIe BbIXOAHbIe CUrHanNbl

1.3.4.1 TpaH3UCTOpPHbLIN BbIXoa

Tabnuua 1.3.4.1 - TexHuU4eckue xapakmepucmuku OUCKPemHbIX 8bIXOOHbIX cu2Hanos. TpaH3UuCmopHbIU 8b1X00

TexHU4yecKas XxapakTepucTuka

3HaueHue

Konnyectso OUCKPETHbIX BbIXO40B

4

Twun BbIXOAA

OTkpblThiv Konnektop (NPN TpaHsucTopa)

MakcumanbsHoe Hanps>xeHne KoMmmyTauum

< 40 B nocTosiHHOro ToKa

MakcumarnbHbI TOK Harpys3Kkun Kaxxgoro Bbixoga

<100 mA

CwvrHan norunyeckoro "0"
CurHan nornyeckon "1"

Pa30MKHyTO€ COCTOsAAHME TPAaH3UCTOPHOrO Kro4a
3aMKHyTO€ COCTOsAAHME TPAH3UCTOPHOIO Krk4a.

Bug Harpysku

AKTUBHAs, MHOYKTMBHas

Hanpﬂ)KeHme BHELIHEro UICTO4YHMKa nuTaHna

HectabunuamposaHHoe, (20-40) B noctosiHHOro TokKa

["anbBaHW4eckas pasBsA3ka AUCKPETHbIX BbIXO40B

Kaxxabii BbIX0oA ranbBaHUYeCcKn M30NMPOBaH OT APYrMX BXOOOB U
OCTarbHbIX Liene, HanpsixXeHne ranbBaHN4ecKoi pa3Bsa3kn He MeHee
500 B

1.3.4.2 PenenHbin BbIXoa

Tabnuua 1.3.4.2 - TexHU4eCKUE XapakmepucmuKu OUCKPemHbIX 8bIXO0HbIX cuaHanos. PeneliHbil 8bix00

TexHuyeckas XapakTepucTuka

3HaueHune

Konnyectso AOUCKPETHbIX BbIXOO0B

4

Tun BbIXoAa

MepeknioyatoLwme KOHTaKTbl perne

MakcumMarnbHoe HanpsbkeHWe KoMMyTauum
NepeMEHHOro (AeiCTBYHOLLee 3HaUYEHNE) UK
MOCTOSIHHOTO TOKa

~220B nepemeHHoOro Toka
24B noCTOSAHHOro ToKa

MakcumarnbHbIA TOK Harpysku Kaxagoro Bbixoga

00 8A nepeMeHHOro Toka npu akTMBHOW Harpyske
A0 3A nepeMeHHOro Toka Npu MHAYKTUBHON Harpy3ske (cos@=0.4)

CuvrHan nornyeckoro
CwurHan normyeckonm "1"

Pa3OMKHyT06 COCTOsiIHME KOHTaKTOB perie.
3aMKHyTOG COCTOsSAHME KOHTAKTOB perfie.

Bua Harpy3sku

AKTVBHas, UHOYKTMBHAs

["anbBaHW4eckas pa3BA3ka ANCKPETHbIX BbIXO40B

Kaxabin BbIxoA ranbBaHU4Yeckn n3onmpoBaH OT ApYyrux BXxo4oB U
ocTarnbHbIX Lienew, HanpsXxeHne ranbBaHN4YecKown pa3BA3KMN HE MeHee
500 B




1.3.5 Perynatop

Tabnuya 1.3.5 - TexHU4YecKuUe xapakmepucmuKu peayrsamopa

TexHMYeckas xapaKTepucTuka

3Ha4yeHune

Yncrno KOHTYPOB perynupoBaHusi

1

[lmanasoH n3MmpeHus napaMeTpoB HAaCTPOMKK perynsiTopa:

- KOAPMDULINEHT YyCUreHus
- BPEMSI UHTErPUPOBAHUS
- BpeMs guddepeHumnpoBannsg

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

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

Tpexno3nunOHHBIN

KoHTponvpyeMble napameTpbl

Msmepﬂemaﬂ Benn4ynHa, 3agaHHasa To4kKa, 3Ha4eHue Bbixoaa
U NOJIOXKEHNE UCMONHUTENbHOI0 MexaHn3ma

Bug 6anaHcvpoBky y3na 3agatyuka

CraTtunyeckasl, AMHaMm4eckas

1.3.6 NocnepoBaTenbHbIN MHTepdenc RS-485

Tabnuya 1.3.6 - TexHuYyeckue xapakmepucmuku rnocrnedosamesibHo20 uHmepgetica RS-485

TexHUYecKkasi XxapakTepucTuka

3Ha4yeHune

Konuyectso npuemonepenaTymkoB

[o 32 npuemonepegaryvka Ha O4HOM CerMeHTe

MakcumanbHasa anvHa nuHuK B npegenax
OJHOro cerMeHTa cetu

o 1200 meTpos

[nanasoH ceTeBbIX agpecoB

255

Bup kabens

BuTas napa, aKpaHMpoBaHHas BuTas napa

[MpoTokon cBsA3n

Modbus pexum RTU (Remote Terminal Unit)

["anbBaHW4eckas pa3Bs3ka

WHTepdeic ranbBaHn4eckm N30nnpoBaH OT APYrMX BXOA0B-BLIXOA0B U
OCTanbHbIX LieNew, HanpsXXeHne rarnbBaHn4eckon pasessku He meHee 500 B

1.3.7 dnekTpuyeckue gaHHble

Tabnuya 1.3.7.1 - TexHU4ecKue xapakmepucmuku 371eKkmponumaHusi

TexHU4yecKas XxapakTepucTuka

3HaueHue

OnekTponuTaHune (NOaKMHYEHNE K CETH):
- NOCTOSIHHOTO TOKa
- NEepPEeMEHHOro Toka

ot 18B oo 36B
ot 100B go 242B, 50"y

MoTpebnsiembiit TOK No NuTaHuo 24 B

< 250 MA

MoTpebnsiemas MOLLHOCTb OT CETU
nepemeHHoro Toka 220 B

<7.0B-A

3awmTa gaHHbIX

EEPROM, cerHetoanektpu4eckas NVRAM

MoakntoyeHne

C NOMOLLbIO pa3bemMa — KIEMMbI.

Tabnuya 1.3.7.2 - TexHU4YeCcKUe xapakmepucmuKu 371eKmMponumanusi nacueHo20 damyuka

TexHnYyeckasi XxapakTepucrmka 3HayeHune
OnekTponuTaHue: 21B
MoTpebnsiembiit TOk No NuTaHuo 21 B <25 MA
MogknioyeHve C NoMOLLbI0 pa3bemMa — KIeMMBbI.
1.3.8 Kopnyc. YcnoBus akcnnyaTtauum
Tabnuuya 1.3.8 - Ycnosus akcrinyamayuu
TexHuYecKkas xapakTepuctuka 3HauyeHue

KpenneHue perynsitopa

Penbc DIN35x7,5 EN50022

abaputHble pasmepbl (BxLLXI)

110 x 160 x 58 Mm

Temnepatypa okpyxatLien cpegpl

o1 MuHyc 40 °C go nntoc 70 °C

ATMocdepHoe AaBneHve

ot 84 klMa go 106,7 kMa

Bubpauus (YacToTHOW/aMnNnnuTygHOM)

0o 60y / go 0,1mm

MomeLeHne

3aKpbITOE, B3PLIBO-, NOXapobesonacHoe.

Boaayx B NOMeLLEHNN He J0MMKEeH CoepXaThb Mbi U MPUMECH arpeCCUBHbIX
NapoB U ra3os, BbI3blBAKOLLMX KOPPO3MIO (B YACTHOCTM: ra3os, CoAepXKaLLmx
CEpPHUCTbIE COEAMHEHUS UMM aMMMaK).

MonoxeHue Npu MOHTaXe

COrnacHoO NpPOeKTy

CreneHb 3almnTbl

IP30

Macca 6noka, He 6onee

500 r
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1.3.9 Mo cTorKoCcTM K MexaHuyeckomy Boagenctsuio perynatop MUK-121H oTsevaeT ucnonHeHuo 5
cornacHo NOCT 22261.

1.3.10 CpegHee Bpemsi HapaboTkKM Ha OTKa3 C Y4eTOM TexHuM4yeckoro obcnyxuBaHus,
pernaMmeHTMpPOBaHHOrO PyKOBOACTBOM MO 3KCMnyaTauuu, - He meHee yem 100 000 yacos.

1.3.11 CpegHee Bpems BoccTaHoBNeHust pabotocnocobHoctn MUK-121H — He Gonee 4 yacos.

1.3.12 CpegHuin cpok akcnnyartaumm — He meHee 10 ner.

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

1.3.14 WN3onauma  anektpudeckux uenen MUK-121H oTHocuTenbHO Kopnyca u Mmexgy cobow npu
Temnepartype okpyxatouien cpegpl (20 £ 5) °C n oTHOcMTENbHOW BnaxHocTu Bo3gyxa Ao 80% BblaepxkuBaeT B
TeyeHne 1 MUHYTbl OEWCTBME WCMbITAaTENbHOIO HanpshKeHWs cuHycoupanbHow copmbl Yactoton (50 + 1) My ¢
gencreyowum 3HadeHmem 1500 B.

1.3.15 MwvHMManbHO [OMNYyCTMMOE 3MeKTpUYeckoe COMNpOTUBMEHME UM30NAUMM  MpW  TemnepaType
okpyxatower cpegbl (20 + 5) °C n oTHocMTENBHON BriaxHOCTH Bo3ayxa Ao 80% coctaBnseT He meHee 20 MOwm.

1.4 CpeacTBa U3MEPEHUA, UHCTPYMEHT U NPUHAATIEXKHOCTHU

MepeyeHb NpUHaANEXHOCTEN, KOTOopble HEOBXOANMbI AN KOHTPOMS, PerynupoBaHusi, BbINONHeHUst paboT
no TEXHUYECKOMY obCnyxunBaHuio perynsitopa, npusegeHsl B Tabnuue 1.4 (cornacHo ACTY MOCT 2.610).

Tabnuua 1.4 - lNepeyeHb cpedcme uU3MepPEHUs, UHCMPYMeHma U npuHadnexHocmel, Komopble Heobxo0uMbi fpu obcyxueaHuu
peaynsmopa MUK-121H

HavmeHoBaHWe cpeacTB U3MEPEHUS!, UHCTPYMEHTa U H
o asHaveHune
NPUHAANEXHOCTEN
1 BonbTmeTp yHMBepcanbHbiv L300 VI3mepeHune BbIXOQHOrO CUrHana v KOHTPOSb HaNpPsKeHNs NUTaHus
2 MarasuH conpoTtusnenuin P4831 3agaTtyuk curHana
3 OudbdepeHumanbHbin BonbTMeTp B1-12 3agaTyuk curHana n usMepeHve BbIXOOHOro curHana
4 MerommeTtp 4108 MamepeHune conpoTMBNeHNs N3onsaumm
5 MyHUET MeaNLIMHCKUI [MpoBepka kavyecTBa MOHTaXxa
6 OTBEpTKA Pasbopka kopnyca
7 Msrkas 65a3b OuncTka OT MbiNn U rPsi3v

1.5 MapkupoBKa U ynakoBka

15.1 MapkumpoBka perynaTtopa BbinonHeHa cornacHo FOCT 26828 Ha Tabnuyke ¢ pasmepamMm cornacHo
FOCT 12971, koTOopas KpenuTcs Ha ThINIbHOW CTOPOHE KOpnyca U3aenus.

15.2 lMnombupoBaHve perynsaTopa NpeanpuaTUEM-U3rOTOBUTENEM MpPWU BbiNyCke U3 NPOU3BOACTBA He
npeaycMOTPEHO.

153 YnakoBka perynstopa cootBetcTByeT TpeboaHusam FOCT 23170.

1.5.4  Perynatop B COOTBETCTBMM C KOMMIEKTOM MOCTaBKW YNaKkoBaH COrfiacHO YepTexam NpeanpusaTms-
N3roToBUTENS.

2 ®YHKUNOHalNbHbI€ BO3MOXHOCTHU

Cmpykmypa peaynsmopa MHWK-121H nocpedcmeom koHghucypauuu moxem O6bimb U3MeHeHa
makum o6pa3om, Yymo mMo2ym 6bimb peweHbl criedyroujue 3adaqdu pez2ysiupoeaHusi:

v [IByXNoO3nLUMOHHOTO (NpW MCMonb3oBaHUM hyHKLMK cBOBOAHO-NPOrpaMMUpyeMbIX OUCKPETHbIX BbIXOO0B
npubopa) Unun TPEXNO3MLMOHHOIO perynsaTopa,

v' MNO-perynatopa ¢ aHanorosbiM BbIXOAOM WU UMMYMbCHLIM BbIXOAOM C BHELUHEN WKW BHYTPEHHEN
06paTHON CBA3LI0 MO MOMOXEHWIO UCMONHUTENBHOIO MEXaH3ma,

v Perynstop ¢ aBTOMaTU4eCKOW KOpPEKUMEN U3MEPSIEMOro W perynMpyemMoro napameTtpa no BTOPOMY
aHanorosomy BxoZy,

v Perynatop ¢ aBToMaTtU4eckoin Koppekumen BHyTpeHHe 3a4aHHOM TOYKM (TUM KOPPeKUMn — cTtatuyeckas,
OMHaMuyeckas no M3MEHEHWI0 3a4aHHOM TOYKM UMK MO BHELLUHEMY COObITUIO Ha AWCKPETHOM BXoAe),

v Perynstop, BKMoYaoLwuii 4o 2-X 3a4aHWI (BHYTPEHHEE U/UNK BHELLHEE),

v Perynsitopbl ¢ BHyTPEHHEW U BHELLHEN 0OpaTHOW CBSA3bI0 (KOHLEBbLIE BbIKNOYATENN),

v KackagHble cxembl perynvpoBaHms,

v PerynupoBaHue COOTHOLLEHUS ABYX BENNYUH,

v BejoMoOro perynsitopa B kackafiHblX CXemax perynmpoBaHusi,

v KOHTYpOB aBTOMaTU4eCKOro perynnupoBaHusi ¢ ynpaenenvem ot [1K,

v' Perynstopa py4HOro ynpaBreHuUsi WMMYIbCHbIM WCMOMHUTENbHBIM MEXaHU3MOM, C WHAUKaUMeN
3ajaloLLero BO3AEeNCTBNS U MHAMKAUMEN peanbHOro 3Ha4YeHUs NONOXKEHUS UCTIONHUTENBHOrO MeXaHn3ma,

v hankatopa aByx n3nN4ECKUX BEMUYMH.
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3 KOHCTpYKUMA perynsatopa n npuHUUN pabdoTbl

3.1 KoHCcTpyKUuA perynaTtopa

Ha nepegHen naHenn nigukaTopa pasMmeLleHsbl:

- Uudppossie gucnnen NAPAMETP n 3ABOAHHA/BUXIA,

- MHankaTtopsbl yctaBok MIN-MAX TeXHONOrM4eckon curHanusaumm,
- Mnpukatopbl coctosiHms kntoven BOJIbLLUE-MEHBLLE,

- Knasvwm nporpaMmMumpoBaHums.

Ha kopnyce perynstopa pasmeLleHbl NPYXNHHbIE pas3beM-KNeMMbl A5 BHELLUHUX COEOUHEHNIA.

Oucnnen
MAPAMETP

Oucnnen
3ABOAHHA

Pasbem-

Knemmbl \

EEEBEBEBEEBREREED CBeTO'qVIO,D.HHe
MHOUKaTopb!
e & 909 §
® O
‘ : aBp DB e
Q = ® O @
; Knasuwin

caaadaa «
33T 35361 97|38

@ l!]
31]32
jggpiannk

CeeToanoaHble nHaMKaTopbl
Oucnnen COCTOSIHUSA KItoYen
BUX14 BOJIbLUE-MEHbLLE

PucyHrok 3.1 - BHewHuti eud nepedHeli naHenu peaynsmopa MUK-121H

3.2 HasHauyeHMe gucnneeB nepegHen naHenu

e Nucnnen NAPAMETP

e Oucnnen 3ABOAHHA

e Nlucnnen BUXIQ

B pexume PABOTA nHamumupyeT 3HavyeHre BbIGpaHHON N3MepsemMon BENNYNHDI.

B pexume KOHOUTYPUPOBAHWME mHanumpyeT 3HaveHne BbIGpaHHOro napameTpa.

B pexume PABOTA uvHOMUMPYET 3HayeHue 3aJaHHOW TOYKM WMM  3HAYeHue
TEXHOMNOrM4YecKoro napaMeTpa BTOPOro BXxoaa.
B pexume KOHOUTYPUPOBAHWME vHanumpyeT HOMep napameTpa KoHurypauuu.

B pexume PABOTA wuHAMUMPpYET 3Ha4YeHVWe YMpaBnSAoWero BO3AENCTBUS,
nogaBaemMoro Ha aHanoroBbli UMW  MMMYMbCHBIM  BbIXO4, YCTPOWCTBA, CuUrHan
NOMNOXEHWSA NCMOMHUTENBHOTO MexaHnama (B %) nnvm CoCTOosIHNE AUCKPETHbIX BXOA0B-

BbIXOAOB perynsTopa.

3.3 HasHayeHMe cBeTOAMOAHbLIX UHOUKATOPOB

e UHaunkatop ALM1

e NHpukaTop ALM2

e UnaunkaTtop KY

e UHaukaTtop J1Y

CBeTuTCs, ecnu 3HavyeHne NepBoro aHanorosoro Bxoga Al1 MeHbLUe 3HaYeHUs YCTaBKu
curHanusaumm oTknoHeHnss MIN unu npesbillaeT 3HayYeHe YCTaBKM TEXHONOMMYEeCKon
curHanmaaymm oTknoHeHns MAX.

CBeTuTcs, ecnm 3HavyeHne BTOPOro aHanorosoro Bxoga Al2 MmeHblLue 3HaYeHNs1 YCTaBKM
curHanusauum oTknoHeHuss MIN nnu npesbliLlaeT 3HaYeHne yCTaBkn TEXHONOMMYEeCKon
curHanmaaymm oTknoHeHns MAX.

CeTuTCs (B 3aBUCUMOCTU OT BbIOPaAHHOW CTPYKTYpbl perynatopa):
- eCNnu perynsiTop HaxoAuTCs B KACKafHOM peXxuMe ynpasreHust,

- eCnu perynsitop ucnonb3yeTcs B Ka4ecTBe BEAOMOro perynsaropa,
- €CINK UCMOoNb3yeTCsl BHELLHSA 3aJaHHas Touka.

CeeTtuTtcs, ecnm perynAaTop HaxoaAnTcd B JTIOKalrilbHOM peXXnume yrnpaBlieHuaA.
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e NnaukaTop PY CeeTuTCA, €Ccnu perynartop HaxoaMTCs B PYYHOM PEXWME YNpaBMeHWsl, U He CBETUTCS,
€CIMU perynaTop HaxoAuTCsl B aBTOMaTUYECKOM pexumMe yrpaBreHust.

e UHgumkaTop IHT MwuraeT, ecnu npoucxoauT Nepeaaya AaHHbIX MO MHTePMENCHOMY KaHany CBS3W.

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

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

e UHaukaTtop A CeeToomogdHbIi  uHAMKaTop  cocTosHuMa  knmova  BOJIbLUE — umnynbcHoro  unu
TPEXNOo3nLMOHHOro perynatopa. CBetutcst npu BknoyeHHoM kntode BOJIbLLE.

e UHaukatop V CeeToomogHbIi  mHAuKaTop  coctogHuss  kmova  MEHBLWE — vmnynbcHoro  wnu
TPEeXno3uLMoHHOro perynsitopa. CBetTutcs npu BknioveHHoMm krode MEHBLLUE.

3.4 CocTosiHue MHAUKATOPOB Pa3fINYHbIX TUMOB PerynsaTopoB

lMepeknioyeHne MHAMKATOPOB M Has3HaYeHue aucnnees (Hanpumep, KackagHbIX KOHTYPOB perynupoBaHust
Beaywmit-MASTER unn Begomeliit-SLAVE) ocylecTBNSeTcA NoovepeaHbIM HaxaTieM knasuweit [4¥] (no kpyry) u
3aBUCUT OT CTPYKTYpbI BbibpaHHOro perynstopa (cM. napameTtp CTRL.00).

BHumanue! Ecnv He wcnonb3dyeTcsa KackagHbll perynatop, TO MepeknioyeHne Buaa UHAMKauun
OCYLLECTBMSETCS TOMbKO MeXAy napameTpamu KOHTypa perynvposaHus Bedombln-SLAVE (napameTp, 3agaHHas
TOYKa, BbIXOA perynstopa) n pexnMoMm nHamkaummn 2-x namepsiemolx napametpos 1 (Bxog Al1) n 2 (Bxog Al2).

3.4.1 AHanoroeue U UMNyrnbCHUe perynatopbl. CocTosiHME MHAUKATOPOB

MHaukaums ucnonb3yeTcs ANnst aHanoroBbiX M UMMNYMbCHBIX PErynsTopoB MpU YCTAaHOBNIEHHOM napameTpe
CTpYKTYpbI perynatopa CTRL.00=0,1,2,3,8.

MooyepenHo Haxumas knasuily [4Y¥] nepeknioyaeTcs Mo KPyry MHAWKALMS AMCTIEEeB (CM. NYHKT MEHI0
KoHpurypauum SYS.04, SYS.05).

® is e 3HayeHue namepsiemoro napametpa 1 (Bxog Al1) BoiBegeHo Ha uHavkatop MAPAMETP
@ 2™ e 3HayeHue namepsiemoro napametpa 2 (Bxoa Al2) BeiBegeHo Ha uHavkatop SABOAHHA
VIameHeHne 3agaHHON TOYKM BrOKMPOBaHO
e Ha aunnee BUXIO nHanumpyeTcs COCTOAHME OUCKPETHBIX BXOO0B-BbIXO40B

BUXIA

wome S
/71N

DIl DI2 DO1 DO2 DO3 DO4

® is e 3HayeHue namepsiemoro napametpa 1 (Bxog Al1) BoiBegeHo Ha uHavkatop MAPAMETP
O 2IM e 3HayeHue 3agaHHON TOYKKN BbiBeAeHO Ha ungukatop 3SABOAHHA
e Ha aunnee BUXIO nHanumpyeTca cOCToAHME OUCKPETHBIX BXOO4O0B-BbIXO40B

3.4.2 PerynsaTop cooTHoweHusi. CocTosiHne MHAMKaATOpPOB

Mhaukaumna vcnonb3dyeTcs Ons perynsaTtopoB COOTHOLUEHMS MPU YCTaHOBIIEHHOM MapameTpe CTPYKTYpbI
perynsatopa CTRL.00=4,9.

MooyepenHo HaxuWMasi KnaBuLLy [4 ¥] NepeknoyaeTcs Mo Kpyry MHAMKALMS AUCTNees.

CoCTOsiHME MHOMKATOPOB B PEXUME Perynatopa COOTHOLLEHWS COOTBETCTBYET COCTOSHMIO MHAMKATOPOB
CTaHOapTHOrO PerynsaTopa, 3a UCKIHYEeHUEM CrieaytoLero:

- nocne HaxaTtus knasuwm 3B[ (pexum U3MeHeHus 3agaHHOM ToukM) Ha uHaukatope MAPAMETP
MHAMLMpPYeTCs COOoTHoLWeHMe mexay napameTtpamun 1 (Bxoa Al1) n 2 (Bxog Al2);

- Ha nHgukatope 3ABOAHHA nHanumpyeTcst 3agaHHOe COOTHOLLEHWE, M3MEHeHWe KOToporo BriokupyeTcs
B cny4yae ycraHoBku napameTtpa CTRL.12=0001 — 3anpelieHO M3MeHeHue 3afJaHHOM TOYKM (KodduumeHTa
COOTHOLLEHWS) C NepeaHen naHenm .
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Mocne Bbixoda U3 pexuma U3MeHeHust 3alaHHol Touku (Gbina HaxaTa knasuwa [¢'] unu no ucteueHuu
BPEMEHM OKOO 2-X MUHYT):

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

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

- Ha nHgukatope BUXIO vHanMumpyeTca NOMOXEHUs UCNOMHUTENBHOroO MexaHuama (B %) unu cocTosiHue
OUCKPETHBIX BXOO0B-BbIXOA0B.

3.4.3 KackagHbin perynatop. CoctossHue MHOUKaToOpoB

MHavkaums ncnonb3yeTcs Anst KackaaHbIX PerynsatopoB MpU YCTaHOBMEHHOM MapamMeTpe CTPYKTYpbl
perynsatopa CTRL.00=5,10.

MooyepenHo HaxMMas knasully [€¥] nepekriovaeTcs No KPyry MHAVKALUMS OMCTNEeB (CM. NYHKT MEHIo
KOHpurypauum SYS.04).

Ha wvHavkaumio BbiBegeHbl napameTtpbl Bxoga Al1 m Bxoga Al2. B pgaHHOM pexume
paspelleHo yrnpaBneHne — MU3MeHeHue pexuma paboTbl. VI3mMeHeHue 3agjaHHOW TOYKU
® is 3anpeLueHo.
@ 2M e 3HayeHue namepsiemoro napametpa 1 (Bxoa Al1) BeiBegeHo Ha uHamkatop MAPAMETP
e 3HayeHue namepsiemoro napametpa 2 (Bxog Al2) BoiBeaeHo Ha uHamkatop SABOAHHA
e Ha gunnee BUXIO nHanumpyeTca coOCToAHME OUCKPETHBIX BXOO0B-BbIXO40B

BUXIA

wonoma A 1A
/7 TN

DIl DI2 DO1 DO2 DO3 DO4

Ha wHgoukauuio BbiBeaeHbl napameTpbl BegoMoro-SLAVE perynsitopa. B gaHHoOM pexume
® 1s paspeLleHo yrnpaBneHne — U3BMEHEHUE pexnMa paboTbl 1 3aiaHHON TOYKN.
O 2IM e 3HayeHue namepsiemoro napametpa 1 (Bxog Al1) BoiBegeHo Ha uHamkatop MAPAMETP

e 3HayeHue 3agaHHom Todku perynstopa SLAVE BbiBeaeHo Ha niaukatop 3ABOAHHA

e Ha aunnee BUXIO vHanumpyeTcs COCTOSAHME OUCKPETHBIX BXOO40B-BbIXO40B

O us Ha vHgukaumio BbiBegeHbl napameTpbl Beaywero-MASTER perynatopa. B gaHHOM pexuvme
® v paspeLleHo ynpaBneHne — usMeHeHue pexnmMa paboTbl 1 3aAaHHON TOYKN.

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

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

e Ha aunnee BUXIO nHanumpyeTca coCcTosHMe OUCKPETHbBIX BXOO0B-BbIXO40B

3.4.4 PerynAaTopbl C BHELWHEeN KOPeKUuMen U1 BHEeWHUM 3agaHuMsaAM. COCTOsiHMe MHAMKATOpPOB
MHavkauma ucnonb3yetca AN PerynaTtopoB C BHeLIHel Kopekuuen npu ycTaHOBMEeHHOM napameTpe

CTpyKTyphl perynatopa CTRL.00=6,11.
MoouepenHo Haxumas knasmiy [¢'] nepekniodaeTcs No Kpyry MHAMKaLUUA ANCIEeEs.

Ha wHavkauuto BbiBedeHbl napameTtpbl Bxoga Al1 u Bxoga Al2. B gaHHOM pexume
paspelleHo yrnpaBneHne — U3MeHeHue pexuma paboTbl. MI3mMeHeHue 3apjaHHOW TOuKU

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

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

Ha vHgukauumio BbiBeaeHbl napameTtpbl BegomMoro-SLAVE perynatopa. B gaHHom pexnmve
paspeLleHo yrnpaBneHue — U3BMEHEHUE pexnmMa paboTbl 1 3aiaHHON TOYKN.
® is e 3HayeHue nsmepsiemoro napametpa 1 (Bxoa Al1) BoiBegeHo Ha nHankatop MAPAMETP
O 2 e 3HayeHue 3agaHHon Todku perynsatopa SLAVE BeiBegeHo Ha nigunkatop 3ABOAHHA
e Ha gunnee BUXIO nHanumnpyeTcs COCTOSAHNE OUCKPETHBIX BXOL40B-BbIXOLOB UMW 3HAYEHUS
aHarnorosoro Bbixoga
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Ha vHaukaumio BbiBedeHbl napameTpbl Beaywero-MASTER perynsatopa. B gaHHoM pexuvme
paspeLleHo ynpaBneHne — U3MeHeHue pexnmMa paboTbl 1 3aAaHHON TOYKN.

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

o CKOpeKTMpOBaHOE 3Ha4eHuWe 3aJaHHOM TOYKM perynatopa BbIBEAEHO Ha MHAWKATOp
3ABOAHHA

e Ha gunnee BUXIO vHanumpyeTca COCTOSIHUE AUCKPETHbIX BXOA0B-BbIXOO40B UMK 3HaYEeHUs
aHanorosoro Bblxoga

MHpukaums ncnonb3dyeTca Ans PerynstopoB C BHELWHUM 3aJaHusM MNpu yCTaHOBIIEHHOM napameTpe
CTpyKTYpbl perynatopa CTRL.00=7,12.
MooyepenHo Haxkumas knasuwy [¢] nepeknioyaeTcs No KPyry MHAUKaLMS OuCnniees

1/s
2/IM

/s
2/IM

oe

s
2/IM

L_Jo

Ha wHavkauuio BbiBegeHbl napameTtpbl Bxoga Al1 u Bxoga Al2. B paHHOM pexume
paspelleHo ynpaBrneHue — W3MeHeHWe pexuma paboTbl. VMaMeHeHvne 3agaHHOW TOYKM
3anpeLLeHo.

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

e 3HayeHue namepsiemoro napametpa 2 (Bxog Al2) BeiBegeHo Ha uHavkatop SABOAHHA

e Ha gunnee BUXIO vHanumpyeTcs COCTOSIHWE AUCKPETHBLIX BXOA0B-BbIXOO0B UMW 3Ha4YeHUs
aHanoroBoro BbIXxoaa

Ha wHgoukauuio BbiBeaeHbl napameTpbl BegoMoro-SLAVE perynatopa. B gaHHoM pexuvme
paspeLleHo yrnpaBneHne — U3BMEHEHUE pexnmMa paboThbl 1 3aJaHHON TOYKH.

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

e BHyTpMHOe 3HayeHue 3afjaHHOM Touku perynstopa SLAVE BbiBeAeHO Ha uMHOWMKATOP
3ABOAHHA

e Ha gunnee BUXIO vHanumpyeTcs COCTOSIHNE ANCKPETHbLIX BXOA0B-BbIXOO40B UMW 3HAYEeHUs
aHanoroBoro BbIXxoaa

Ha vHaukaumio BbiBeaeHbl napameTpbl Beaywero-MASTER perynsatopa. B gaHHoM pexuvme
paspeLleHo yrnpaBneHne — U3BMEHEHUE pexnmMa paboTbl 1 3aJaHHON TOYKN.

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

o BHellHee 3HaveHve 3agaHHON TOYKK perynsaTopa BbiBegeHo Ha nHgukatop 3ABOAHHA

e Ha gunnee BUXIO vHanumpyeTcs COCTOSIHUE ANCKPETHbLIX BXOAO0B-BbIXOA0B UMW 3HAYEeHUs
aHarnoroBoro Bbixoga

3.5 HasHauyeHue KnaBuLl

e Knasuwa [P/A]

e KnaBuwa [3ABA]

e KnaBuwa [A]

e KnaBuwa [V]

e KnaBuwa [¢']

e Knaeuwa [U]

Kaxxgoe HaxaTue KnaBuWWM Bbi3blBaeT Nepexod M3 aBTOMaTMYeCcKoro pexuma paboTbl B
PEXUM pPY4YHOro ynpaerieHUMss U obpaTHO (COBMECTHO C HaxaTueM knaeuwm [J], ans
NoATBEPXKAEHUS BbINOSTHEHMS OMnepaumn nepexoaa).

KnaBuwa npegHasHayeHa AnA Bbi30Ba WHAMLMPYEMOTrO 3HaY€HWUS BHYTPEHHEW 3a[aHHoW
TOYKM (3afgaHnsa) ANS pedakTUPOBaHUS WU ONSA NEpeKnioveHns PexyMMOoB  3agaHHbIX
BENMUYUH (BHYTPEHHEWN U/UNN BHELLHEW 3aA4aHHON BENNYUHDI).

Knaeuwa "6onblie". Mpu Kaxaom HaxaTuu 3TOW KNaBWLUM OCYLLECTBMSIETCS YBENUYEHUE
3Ha4YeHWUi, 3a4aHHON TOYKM, BBIXOAHOMO CUrHamna ynpasneHusi (ynpaBnsioLero Bo3aencTams)
WUNM 3HayYeHust M3MeHsieMoro napametpa. [py yaepXvBaHWM 3TOW KNaBWLIM B HaXaToMm
NONOXEeHUN yBenMyYeHne 3HaueHUN NPOMCXOLAUT HEMPEPDLIBHO.

KnaBuwa "meHblue". MNMpn Kaxaom HaxaTum 3TOW KNaBULLKM OCYLLECTBMASETCS yMEHbLUeHne
3HaYeHU, 3a4aHHON TOYKM, BBIXOAHOMO CMrHana ynpaeneHuns (ynpasnsioLwero BO34encTBums)
UNM 3Ha4YeHnss mameHsiemMoro napametpa. [pu yaepXvBaHUWM 3TOW KNaBULIM B HaXaToMm
NOSMOXEHUN YMEHbLUEHNE 3HaYEeHWUIN MPOUCXOAUT HEMPEPbIBHO.

Knaeuiia npegHasHauyeHa Ona NOATBEPXOEHUS BbIMOMHAEMbIX OEUCTBUN UMW onepauuit,
ana  dukcauumM BBOOMMbLIX 3HayeHWin. Hanmpumep, noATBepXaeHue nepexoda U3
aBTOMaTUYECKOro pexuma paboTbl B PEXMM Py4HOro ynpasneHuss u obpaTHo, dukcaums
BBOAA M3MEHEHHOW 3aJaHHOM TOYKM, MOATBEpPXAEeHMEe BXoda B PEXUM KOHUrypaumu,
NPOABUXEHNE MO YPOBHAM KOH(UIypaLmm 1 T.n.

KnaBuwa npegHasHayeHa AnNs Bbi30Ba MEHH KOHWUrypauuu, a Takke MNpOOBWKEHMS MO
MEHI0 KOHpurypauum.
B pexvme PABOTA npu HaxaTun KnaBuLLN N3MEHSETCH PEXUM MHAMKaLUN perynsatopa.
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3.6 C'rpyK'rypHaﬂ cxema perynatopa MUK-121H

Al1 - BxogHOW namepsieMblii M / N MNaHenb nHamMkaumm n
KOHTPONUpyeMmbiit napameTp KnaBumarypbl
Al2 - BXOOHOW curHan R AO - AHanorosbilit BbIXoq )
BHeLUHe 3aaaHHOM TOYKM 4@—> Beixoq aHanorosoro
(3apaHus), napametp 2 ) perynstopa unu petpaHcmMuccust)
) [ i] (Do1 " )
- OUCKPETHbIN BbIxog 1
D“ - AMCKPETHbIA BX0A 1 —@-» Kntoy «Bonbwe». mn., 3-x unm
@-x NO3ULIMOHHbIN perynsaTop )
[DIZ - OVUCKPETHBbI BXO 2 ]—@—» MWKPO-
KOHTPO”HEP 602 - OVCKPETHBIN BbIX0A 2 A
TemneparypHast KOppeKuMﬂw _ —@—» Knioy «MeHbEue». Mmn. unm 3-x
XOrnogHoro cnas Tepmonap J o \OSMLMONKEIN PEryFATOop r
([)03 - ANCKPETHBIN BbIXoa 3 A
ocnegoaaTeanbm uHTEpdeiic f Pa6oTaeT no 3anaHHoM
RS-485: koHurypuposanme, npuem nonb3oBaTenem norvke paboTbl
nepenaYa KOMaHa 1 AaHHbIX (. A
604 - AUCKPETHbIN BbIXoa 4 N
MuTtanne —@—» Pa6otaet no 3agaHHomn
=24 B; ~220B \ ) \nonbaoaaTeneM noruke pa60Tb|/

PucyHok 3.2 — CmpykmypHas cxema peaynsimopa MUK-121H

3.7 MpuHUMn paboTtbl perynatopa MUK-121H

Perynatop MUK-121H, cTpykTypHas cxema KOTOpOro npusegeHa Ha pucyHke 3.2, npeacTtasnsdeT cobon
YCTPOWCTBO M3MEPEHUST 3HAYEHWs BXOAHOro napameTtpa, obpaboTku uM npeobpasoBaHusA BXOOHOro curHana u
Bbl4aun ynpaBnsitoLLNX BO3OENCTBUN.

Perynatop MWK-121H paboTtaeT noa ynpaBneHMEM COBPEMEHHOIO,  BbICOKOMHTErPUPOBAHHOIO
MUuKpokoHTponnepa RISC apxuTekTypbl, M3roTOBMEHHOTO MO BbiCOKOCKopocTHOM KMOIT TexHonormm c HU3KUM
3HepronoTpebneHnemM. B NOCTOSAHHOM 3anoMUHAKLWEM YCTPOMUCTBE pacnonaraeTcst 6onbLioe Konmy4ecTso yHKLUIA
ONS pelleHvs 3adad KOHTPOmns u perynvpoBaHus. [locpeacTtBOM KOHUIypMpOBaHMS MOMb30BaTeNb MOXET
CaMOCTOATENBHO HacTpanBaTb PEryNATOP HA peLleHne onpeaeneHHbIX 3aaad.

Perynatop MUK-121H ocHaweH aHanoro-umdpoBbiM npeobpasosaTtenem, y3namm UCKPETHO-LMAPOBOro
BBOAA M UMPPO-AUCKPETHOrO BbIBOAA, CTOPOXEBBIMW CXEMaMu [Afsi KOHTPOnNs UMKINOB paboTbl nporpammbl,
3HeproHesasucumon namateto EEPROM, NVRAM anst coxpaHeHust nonb3oBaTenbCKMX NnapamMeTpoB KoHduUrypaumm
W OaHHHbIX.

BHyTpeHHsAs nporpamma perynatopa MUK-121H cyHKUMOHUPYET € NOCTOSAHHBIM BPeMEeHHbIM LUuKioM. B
Hayane Kaxaoro uMKrna BHYTPEHHeN paboyer nporpammbl CYMTHIBAKOTCS 3HAYEHWUS! aHaroroBbIX U AWCKPETHbIX
BXOOOB, MPOWU3BOAMTCS CuUMTbIBaHME U 06paboTka knaBuatypbl (nogaBneHne ppebesra u  obHapyxeHue
[OCTOBEPHOCTU), MPUEM KOMaHA M AaHHbIX U3 MocrnefoBaTernbHOro uHTepderica. MNpy NoOMoLM 3TUX BXOAHbIX
CUrHamnoB OCYLLECTBNATCS, B COOTBETCTBUM C BbIOpaHHLIMU MOMb30BaTENEM QYHKUUAMU U NapameTpaMu
KOHUrypaumm, Bce pacyeTbl. [locne 3TOro OCywWecTBNSeTCsl BbIBOO MH(OPMAaLMU Ha OUCKPETHblE BbIXOAbI, Ha
WHOWKAUVOHHbIE 3NMEeMeHTbl, a TaKk e uKcaumMs BbIYUCIIEHHbIX BENMWYUH AN pexuma nepegaydv
nocrnegoBaTenibHOro NHTepdenca.

3.8 PacnpeneneHne BXoaoB-BbIXOAOB CTPYKTYp perynsatopa MUK-121H

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

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

onpegensiemasi napameTpom 1 Bxoa All 1 Bxoa Al2 1 BbIXOA4 1 BXoA, 1 BXoA 1 BbIXOA4 1 BbIXOA

[CTRL.00] AO DI1? DI2 2 DO1 DO2

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

perynstop MblIiA ceus® CBob. CBob. nos. nporp. Y
napameTp nporp. nporp. perynsitopa

0001 — 3-X NO3ULIMOHHbIN Perynupye NHankauus PeTtpaHcmun He ucn. He ncn. Bbixoa Bbixoa

perynstop MblIiA ceus® CBob. CBob. BonbLue MeHbLue
napametp 1 nporp. nporp.

0002 — NUA-WNM perynsatop | Perynupye Unankaums | Petpancmn | He ucn. He wncn. Bbixoa CBob.
MbIi1 ceus® CB0bG. CB06. nng-Wim | nporp. ¥
napameTp nporp. nporp. perynstopa
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[podomxkeHue mabnuuypl 3.1 - PacnpedeneHue 8x0008-8bix0008 cmpykmyp peaynsmopa MUK-121H

0003 — aHanoroBbIN Perynupye WNHaunkauus Bbixoa He wncn. He ncn. CB00. CB0b.
CTaHZapTHbIN pPerynsTop MbIi1 perynsi- CB0b. CB06. nporp. ¥ nporp. Y
napameTp Topa nporp. nporp.

0004 — aHanorosblIi Perynupye Perynupye Bbixoa He wncn. He wncn. CB06. CB00.
perynsitop COOTHOLUEHUS MblVA MbliA peryns- CBo0b. CB06. nporp. ¥ nporp. Y
napametp 1 | napametp 2 | Topa nporp. nporp.

0005 — aHanorosblIi Perynupye Perynupye Bbixoa He wncn. He wncn. CB06. CB00.
KackagHbI perynstop MbIVA MbliA peryns- CBob. CB06. nporp. ¥ nporp. Y
napamvetp 1 | napametp 2 | Topa nporp. nporp.

0006 — aHanorosblIi Perynupye BHeluHsA Bbixoa He wncn. He wncn. CB06. CB0b.
perynsitop C BHeLUHeN MbIVA Koppekuns peryns- CBo0b. CB06. nporp. ¥ nporp. Y
KOppeKkumen 3agaHus napametp 1 Topa nporp. nporp.
0007 — aHanorosbli Perynupye BHelwHsA Bbixoa He wncn. He wncn. CB06. CB0b.
perynsTop ¢ BHELUHUM MbIVA 3agaHHasi peryns- CBo0b. CB06. nporp. ¥ nporp. Y
3afaHuam napameTp TOYKa Topa nporp. nporp.
0008 — NMNynbCHbIN Perynupye Perynupye PeTtpaHcmun KoHueBon KoHueson Bbixoa Bbixoa
perynaTtop MbIi MbIi ceusa® BbIKIIO- BbIKIHO- Bonblwe MeHbLe
napametp 1 | napametp 2 varernb yarenb

3akpbITO OTKpbITO

(0%) (100%)

0009 — MNynbCHbIN Perynupye Perynupye PetpaHcmn | He wncn. He wncn. Boixoa Bbixoa
perynsitop COOTHOLUEHUS MbliA MbliA ccusa® CBo0b6. CB006. BonbLe MeHbLue
napametp 1 | napametp 2 nporp. nporp.

0010 — MnNynbCHbIN Perynupye Perynupye PetpaHcmun | KoHueson KoHueson Boixoa Bbixoa
KackafHbI perynatop MbIi MbIi ceusa® BbIKIIO- BbIKIHO- Bonble MeHbLe
napameTtp 1 | napametp 2 yarenb yaTtenb
3akpbITO OTKpbITO
(0%) (100%)
0011 — uMnNynbCHbIV C Perynupye BHelwHsA PetpaHcmn | He wncn. He wncn. Boixoa Bbixoa
BHELLUHEW KoppeKumen MbIN Koppekuns cens® Cgo0. CBob. Bonblie MeHbLue
3agaHus napameTp 1 nporp. nporp.
0012 — »MnNynbCHbIV C Perynupye BHelwHsA PetpaHcmn | He wncn. He wncn. Boixoa Bbixoa
BHELUHUM 3aaHnNsM MbIi 3aJaHHas ccunsa® CB00. CBob. Bonble MeHbLue
napameTp TOuKa nporp. nporp.

MpumeyaHums.

1). Curnanel DO1-DO2 sBnsitoTcs cBO6OAHO-NporpammupyemMbiMu. T.e. ecnu kakon-nnbo mn3 curHanos DO1-DO2 He
33[€e1CTBOBaH B CTPYKType BblOpaHHOro tuna perynsitopa (cm. napametp CTRL.00), To cBOGOAHbIN ANCKPETHBIN BbIXOL MOXET B
COOTBETCTBMU C BbIOPAHHOM NOMMKON paboTbl U yCTaBKaMU YNpaBnsTbCs OOHWUM M3 BbiOPaHHbIX aHanoroBbIX CUrHanoB

2) OwuckpeTtHble Bxoga DI1 n DI2 ucnonb3aytoTcst B cTpykType perynatopa CTRL.00=8,10 — uMnynbCHble perynsitopbl ¢

KOHUEeBbIMU BblKNno4aTenamm

OcobeHHoCcMU Ucnonb308aHUsi OUCKPEMHbIX 8X0008:

2.1 YT106bl He BHOCMTb B CUCTEMY YMNPaBrEHUSs HE[OCTOBEPHY WH(OPMAaUMIO O MOMOXEHUN WCMONHUTENbHOIO

MexaHu3Ma npu KpaTKOBPEMEHHbIX (MO Pa3NUyHbIM MPUYMHAM) cpabaTbiBaHUAM KOHLEBBIX BbIKMoYaTenen nonoxeHue

UCMOSHUTENBHOIO MexaHnsma He koppektupyetcs B coctosHne 0% unu 100%, a npocto 6riokupyeTtcsa cpabaTtbiBaHne BbIXOAHBIX

kntouen perynatopa BOJNbLUE-MEHbBLLE cootBeTcTBEHHO CpabaTbiBaHWAM KOHLIEBbIX BbIKIiOYaTENen.
2.2 MHchopMaumst 0 COCTOSIHUM AUCKPETHBIX BXOAOB nepefaeTcs no nHtepdericy RS-485.

3) Mpu ncnonb3oBaHUM YHKLUMU PETPaAHCMUCCUN Ha aHanoroBbl BbIXOA, Perynstopa pacnpefensioTcs cregyioLime
aHanoroBsble curHanel perynstopa (cm. napametp CTRL.00):
- 3HaveHue aHanorosoro Bxoga Al1, Al2; paccornacoBaHue perynstopa, Tekyllee 3ajaHve perynsropa, TONbkKo Ans
yHKLUMM peTpaHCcMuccumn (BO BCeX CTPYKTypax perynatopos kpome CTRL.00=8-12).

- NONOXEHNEe MEXaHn3ma VMMYNbCHOro perynaTopa.
1) BHYTpeHHAs nepemeHHas cnexeHus 3a Bbixodom 6e3 obpaTHoi cBA3N.

2) Bxop Al2 c obpaTHol cBA3blO.

3.9 CTpPYKTYypHbIe CXeMbl perynsitTopos

B aTtom pasgene 6y,EI,yT npencraBneHnn CTPYKTYPHbIE CXeMbl perynaTtoposB:

— 2-X NO3MUMOHHBIN (puc. 3.3)
— 3-X NO3ULUMOHHBIN (puc. 3.3)
— NMa-WnNM (puc. 3.4)

— NA-ananorosein (puc. 3.5)

— NWO-aHanoroBbI COOTHOLIEHUI (pUc. 3.6)

— kackagHbein MO-aHanorosein (puc. 3.7)
— MNWO-aHanoroBbI C BHELWHEN Koppekunen 3agaHus (puc. 3.8)
— NWO-aHanoroBbI ¢ BHELWHMM 3agaHnem (puc. 3.9)

— NNO-umnynbeHbin (pyc. 3.10)
— NMNO-MMNynbCHbIA COoTHOLWEHUN (puc. 3.11)

— kackagHbin MNA-umnynscHen (puc. 3.12)
— MNA-MNynbCHBIN C BHELLHEN koppekumnen 3agaHns (puc. 3.13)
— MNA-MMNyNbCHBIN ¢ BHELWHUM 3agaHuem (puc. 3.14)
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2-x, 3-x DyHKLANA AO
Al1 Ej:noa'::“m?&‘é:ggsau"“ PV1 i perpaHcmuccum —>
sxona Al1 NAPAMETP perynsitop aHanorosoro Bbixona
o Q- o] | oo
= curHana —
3A HUE “BOJIbLWIE"” DO1
& Popmuposarens DO2
curHana —»
“MEHbBLUE” DO2
BbIXOfJ
Al2 Briok Hopmanusaumm | py/o Joruka pa6oTtbl DO3
1 macwtabuposaHust AUNCKPETHOro >
Bxona Al2 Bbixoga DO3
Toruka pacorel] | DO4
D1 | JFToruka pacortst AUCKPETHOID, >
DI [VICKP ETHBIX Bbixoga DO4
— [Tlexcaos DI1 u DI2]
PucyHok 3.3 — CmpykmypHasi cxema 2-X, 3-X MO3UUUOHHbIX peaynsmopos
BnoK HopManua3auumu DyHKLMM AO
All M MacLITABUPC PV1 perpaHcMuccumn .
sxona Al & aHanorosoro Bbixoaal
WM
hipeo6pasosaterns
peHue
opmupoBsartens| |po1
AUNCKPETHOro >
Bbixoga DO1
JNoruka pa6oTbl DO2
ANCKPpEeTHOro >
ona DO2
Bnok Hopmanusauum - - Seixons
= u macwtabupoBaHusi 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
#“ Mmacwrabupo ® aHarnoroBoro BbIXoAa
Bxona Al1
l NMpenoea-
peHue
Jlorunka paboTtbl DO1
AOVNCKPEeTHOro >
Bbixona DO1
JNoruka pa6otbl DO2
AVCKPETHOro —>
Briok Hopmanusauum |_sbixona DO2 |
Al2
1 macwtabuposarus = Jloruka paGoTbl DO3
Bxoga Al2 PVS AVCKPEeTHOro — -
Bbixona DO3
DIt TIorviKa paboThl Jloruka pa6ortsl| | DO4
AVUCKPETHOro >
[OMCKPETHBIX
Di2 xonos DI1 u DI2] |_Bbixona DO4 |
PucyHok 3.5 — CmpykmypHasi cxema cmaHdapmHoeo [T/ aHanoz2oeo20 pezynsmopa
CTRL.10
Al Briok Hopmanusauum |Em1 PY/ABT
n macwrabuposanua |pv1 AO
Bxona Al1 >
Jlornka paboTbl DO1
Brok 6e3onacHoro ;\:‘igpeTB%;? =
ynpaeneHuns _L
Jloruka paboTtbl DO2
Al2 Briok Hopmanusauun |EM2 AMCerTB%Z —>
: uuacumscupe=inn |Vl B |_eeixona DO2_|
-
Bxoaa Al2 - - ’. Tlornka pabortol DO3
AVICKPETHOro >
B Bbixona DO3
JNoruka paGoTtbl 4
DI1] JFTorvka pacoTst Avncxpep:'uoro Dg,
DI OUNCKPETHbIX

Bxonos

Bbixona DO4

PucyHOK 3.6- CmpmeypHaﬂ CXema aHalioeo8020 peeyriamopa COOmHoweHus
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Bt CTRL.10
Bnok Hopmanusauum e
Al 1 macwtabuposanus |pPVv1 ~ Benombin max BY/ABT AO
exona Al1 ® nug /
perynsarop O ! (av) Jlorvka paboTbl DO1
SP ﬂ.YK.y Bnok 6e3onacHoro 5:‘3;%:“5%? |
BEOoOMOro ynpasneHus
erynsatopay Jlorvka paboTbl DO2
OMCKPEeTHOro >
Al2 Bnok Hopmanuaauumn |Err2 Bbixona DO2
= sl Mac::(gaﬂﬁauAp?ZBaHMn PV2A § ; Beaywun » E Noruka paborbl DO3
¥ perynsaTop min =T s:l%peTB%g
Bnok koHTpons T —
Beayuiero AOCTOBEPHOCTU Jloruka pa6otbl DO4
3apanus AVCKPETHOro —>
i Bbixona DO4
D1 Tlorvka paboTbl
DI2 OVCKPETHbIX
BX0M08B
PucyHok 3.7 — CmpykmypHasi cxema KkackadOHO20 aHario208020 peaynsmopa
[& W] PY/ABT
Bnok HopManuaauum DOpPMMPOBATEND AO
Al n PAETCH -
1 MacwTabupo PV ® ®— perynunn-rop ananorosoro seixega | [
Bxona Al1l T
|
Koppektop I BbIXOO
SP
Norvka paBoTbl DO1
OWNCKPETHOro >
m Bbixona DO
Noruka pabotel| | DO2
oy AWCKPeTHOro >
AlZ Brok HopManusaummn |_Bbixona DO2 |
W macwrabuposaHmna ﬂ 7777777 " TNornka paboTbl DO3
Bxoaa Al2 Pv2 | HAaukauna | OWNCKPEeTHOro »>
nv Buixona DO3
DI1 | TMormka pabotel TNoruka paGoTel DO4
LOWCKPEeTHOro >
OMCKPETHBIX
Dl2 xonoe DI1 v DI2] | Bbixoga DO4 |
PucyHok 3.8 — CmpykmypHasi cxema pezynsimopa ¢ 8HewHel Koppekyuel 3adaHusi
(& W) PYIABT
Al Brok Hopmanuaaumm PV DopmMupoBaTens AO
n macwrasnposara |- (SO et |
Bxona Al1
my
SP Nornka paboTel DO1
BHYTReHHAA ANCKpeTHoro >
Bbixona DO
Normka paboTs! DO2
AMCKPETHOro >
Al Bnok Hopmanusaun | o, |_Bbixona DO2 |
M maclwTabupol Normka paboTbl DO3
Bxona Al2 OUNCKPEeTHOro >
Bbixona DO3
DI1 | NMonika paboTer Noruka paboTel| | DO4
AVCKPEeTHOro >
OMCKPETHbIX
RI2 1yl vonos DI1 u DIZ | _seixona DO4 |
PucyHOK 3.9- CmpmeypHaﬂ CXema peeyrnsamopa ¢ eHeWHUM 3adaHuem
Bnok Hopmanuzaipm | PV1 i DyHKUUN AO
Al n macwtabuposaHms nnnfro E peTpaHcMmuccumn ==
Bxona Al1 Eery P ananorosoro Buixonal
PopmuposaTens DO1
| —
“BOJIbLUE" DO1
DopmupoBaTens DO2
BryTpeHHAi “MEHbBLIE" DO2
- uHTerpatop [
Brok HopManuaauum
2 u macwtabuposaHus —I / I7 a/., MeXaHU3Ma JNoruka paGoTbi DO3
Bxoga Al2 Pvé ONCKPpEeTHOro >
Bbixona DO3
DI1 | I'Torvka paboTe | Toruka pa6otei| |DO4
AUCKPETHOro >
CK| THbIX
B2 me BpDel1 u DI2j Bbixona DO4

PucyHok 3.10 — CmpykmypHasi cxema UMy IbCHO20 peayrsamopa
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CTRL.10 —
Al Brok Hopmanusauum |Em1 PY/ABT
——»] n macwrtabuposanus |PV1 IO POTSHGMICCHMN AO
sxonaAll I . "E aHanoroBoro curHana) =4
/ AV
/ " » [DO1
Briok 6esonacHoro Wiy ol BOJMbLIE" | =75
ynpanneHua peobpazosatensf MEHbLLIE" | DO2
Al2 Brnok Hopmanusauuu SP=k*PV2+b BHyTpeHHuA
“ maclwuTabuposaHus MHTErparop
Bxoaa Al2 nonoxeHus
TNoruka paGoTbi DO3
AVICKpEeTHOro >
D1 JNoruka pa6oTtbi Bbixona DO3
iz m:;((ge:'ablx Joruka pa6oTtbl DO4
AVICKPETHOro —>
Boixona DO4
PucyHok 3.11 — CmpykmypHasi cxema UumriysibCHO20 peayriimopa COOMHOWEHUS
CTRL.10
Al Bnok Hopmanusauuu
— " Macmrasuxﬂaanun e e AO
St aHaroroBoro cuUrHana)
" » |DO1
(5= Bnok 6esonacHoro — BOJIbLIE >
npasnexus WmnynecHeid
Benomoro Y peo6p: “MEHbLLE”| | DO2
perynsitopd =
Al2 Briok Hopmanuaauum |EM2 = BHYTpPeHHMiA
u mMacwtabuposanus |pv2 Benywuin i MHTerpaTop
Bxoaa Al2 - nvua NONOXeHUs
~ perynsTop o —
SP - JIOK KOHTpPOJIst
seayuiero [OCTOBEPHOCTM Tloruka pa6otsl| |DO3
erynaTopsy 3anaHus HUCKDETHOIO L
Bbixona DO3
DI »] Jlorvka paboTbl Tlormka paGoTol DO4
Di2 AucEpoInices CuHXxpoHUusauusi AVCKpeTHOro >
] NONOXeHust Bbixona DO4
PucyHOK 3.12- CmpmeypHaﬂ cxema KackaOHoO20 umriysibCHO20 pecyrdamopa
Al1 Bnok Hopmanusauuu DyHKLMN AO
u macwTabupoBaHus peTpaHcMUuccumn s
Bxona Al1 aHanorosoro sBbixonal
DopmupoBaTens DO1
curHana
“BOJIbLIE" DO1
DopmupoBarens DO2
curHana —>
BryTpeHHMWA MEHbLLUE" DO2
uHTerpatop I
Al2 Briok HopManuaauum
1 macwtabuposaHus —E ______ | UHAuKaums I MeXaHu3IMa Jloruka pa6oTbi DO3
Bxona Al2 anckpeTtHoro
ny Bbixona DO3
DI1 | I Tlorvka pabotet Toruka pabotel| |DO4
AVCKPETHOro >
ANCKPETHbIX
bz Bxonos DI1 u DI2) sbixona DO4
PucyHok 3.13 — CmpykmypHasi cxema UMIIy/IbCHO20 peaynsmopa C 8HeWHel Koppekyuel
BnokK H Manusaymm DPyHKLIMN AO
Al " Macujc"rDaGMpc peTrpaHcMuccumn b
Bxona Al1 aHanorosoro Bbixonal
Ky DopmMmupoBaTtens DO1
curHana —>
HmnynbeHblin “BOJIbLUIE" DO1
BHYTPeHHAA peobpaszoBaTens PopmmposaTent DO2
curHana —>
BryTpeHHuiA MEHbLLUE"” DO2
uHTerpatop [
Al2 Bnok Hopmanusauum
1 macwtabuposaHus MeXaHu3Ma Jloruka pa6oTbi DO3
Bxona Al2 PVv2 anckpeTtHoro H—1+—»
Bbixoga DO3
DI1 | J Tloruka pabotsi JNoruka pa6otbi DO4
AVCKPETHOro >
ANCKPETHbIX
DI2 Ly 608 DIt 1 DI2 Beixona DO4

PucyHok 3.14 — CmpykmypHasi cxema UMITy/IbCHO20 pe2ynsimopa C 8HEWHUM 3adaHuem
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3.10 MpuHUMN paboTbl 6510Ka 06pPaboTKM aHaNoOroBoro Bxoaa
3.10.1 bnok obpaboTkM aHanorosoro Bxoga

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

AHanoroBsbIii cUrHan nMmeeTt npouedypy obpaboTtkv. [laHHas npouenypa ncnonb3yeTcsa AN NpeacTaBneHns
BXOOHOrO aHarnoroBoro curHana B Heobxogumon nonb3osaTento dopme. Ha pucyHke 3.15 nokasaHa
dyHKUMOHanbHan cxema 6noka 06paboTku aHanNoroBoro BXOAHOTO cUrHana.

Jobers vemw AN meeeid] _ __________
fodye Macwmadupobaus
|
I P PR 177 — 1 5
: \ 000 ‘ :
| | Hmepgeicns =
| DU UM ICHIX Madyn Hopr W ey j ‘ Bhod ‘ I
I [10MEX 7 CUZHIN 2 PLBmp 4 ‘ | I
| Troer 103 | o001 | |
/4 / e —— 7 ‘ Modune Kopexuyuw
77 1070200020 Bx0d0 j
i o% N | :p y
I \ e =
ANOS ANO] ANG2 Jadiga Kagpouman - -~ —|—'
I (lpemempe SUHEAPUIAUU CU2HIAT 6 ‘ : P - Tex.ed
| Kanuobry 3 | 009 ‘ |
| X 1Y B N \ - |
| | ‘ CORRO1 |
\
| E==¢ = | !
| == = \ |
. i R e | 0 ‘
| CALIOT CALIOT WRYOLRY | |
| | Ly /eoronapa e | |
| | I

PucyHok 3.15 — @yHKyuoHanbHasi cxema 6r10ka npeobpasosaHusi 8X0OHO20 cuzHarna

Ha pucyHke npuHsiTele crnegytowme o603HaveHns:

1. ®unbTp UMNYNbCHLIX Nomex. Vcnonb3dyeTcs Ana nogasBneHns MMMyMbCHbIX Nomex. OnpefdenseTcs
napameTtpom AIN.05 «MakcvmanbsHas AnNMTenbHOCTb MMMYNbCHOW nomexv». Ecnn B kakom nubo unkne namepeHus
TEXHOMOrMYeckoro napameTpa obHapyXeHO ero nsmeHeHve, To npeanonaraeTcs BO3MOXHOCTb AENCTBUS MOMEXM U
BbIXOAHOW CuUrHan hopMmpyeTcs (C y4eTOM YyCPEAHEHUS U3MEPUTENbHbIX 3HAYEHU) MO UCTEYEHUN YCTAHOBIIEHHOTO
BPEMEHMN ANUTENbHOCTU NoMexu. To ecTb, ecnu ANMTENbLHOCTb N3MEHeHNs curHana 6onble 3aaaHHOrO Trovexu, TO
3TO U3MEHEeHMe pacLeHMBAaeTCs Kak eCTeCTBEHHOe M MpUMHMMaeTcsl B AarnbHeliytlo obpaboTky C 3adepiKKon
BpeMeHM Tromexw (PUCYHOK 3.4). PaboTa aaHHoOro dounbTpa BHOCUT AOMNOMHUTENbHOE TPaHCNopTHOE 3anasabiBaHne B
CUCTEMY pEerynupoBaHus, KOTOPOE PaBHO BenuuuHe napameTpa «MakcumanbHas ANUTENbHOCTb WMMMYNbCHOW
nomexuy». [MoaTomy Bcerga Hy>KHO CTPEMUTLCA MUHUMU3NPOBAaTL AaHHbLIN NapamMeTp.

2. Moaynb Hopmanusauuu curHana. 3T0T MOAyNb HOpManuayeT BXOAHOW aHanoroBbin curHan. BaxHown
byHKUMEN JaHHOTO MOAYNS €CTb KOHTPOMNb OOCTOBEPHOCTU AaHHbIX. B cnyvae Bbixoga aHanoroBoro curHana Ha
10% 3a gnanasoH, KOTOPbIN YCTaHaBMMBAaETCH NPy kKannbpoBke perynsaropa, Modyrb NocbinaeT CUrHan perynstopy
O HeJOCTOBEPHOCTU AaHHbIX B kaHane. [pyu 3TOM ecnu curHan HWxe AnanasoHa W3MEHEHWs Ha Aucnrnee roput
ErrL, npu npeBbieHnn gaHHoro avanasoHa Ha avcnnee roput £~ H. B oBoux cnyyasix reHepupyeTcs cobbiTuie
«paspbIB NTMHMN CBA3M C OATYMKOMDY.

3. NapameTpbl kanubpoBkKu. OnpegendlT TOYHOCTb KaHana M MEHSITCA NpW 3aMeHe daTyuka unm
nepexoae Ha Apyromn Tvn aatymka. lNMogpobHee o kannbpoBkax aHanoroBbIX BXO40B CMOTpUTE B pasaerne 5.

4. 3JKcnoHeHuuanbHbI unbTp. PUNbTp UCNONb3yeTCA ANs MNOAABMEHVMS MNoMeX, a Takke Ans
nopgaeneHus «apebesra» MHAMKaUMKM (4acTblX WM3MEHEHWI MoKasaHui perynsTopa u3-3a konebaHuii BXOA4HOro
curHana). Onpepensietca napametpoM AIN.04 «lMocTosiHHas BpemMeHn UMdpoBoro unstpay.

5. Mopaynb MacwtabupoBaHuA curHana. 3T0T MoAdynb NMMHeapusyeT U MacliTabupyeT BXOAHOW CUrHan
COrnacHo 3afaHHON nonb3oBaTenem HOMUHAaNbHOW CTaTUYECKOW XapakTepUCTUKU AaTyuKa, KOTOPbIA NOAKIIOYEH K
naHHomy Bxopy. MimeeTcs B BuAy, YTO UMEHHO 34eCb BbIOMpaeTcs TN NOAKIMHYEHHOrO K KaHany AaTynka. Takke B
3TOM MOAYre eCTb BO3MOXHOCTb W3BMEYEHUS KBaJpaTHOro KOPHS U3 BXOAHOro curHana. Momb3oBaTenb nmeet
BO3MOXHOCTb NIMHEAPU30BaTh CMrHan no cobCTBEHHOM KPUBOW NMHeapusauuu.

6. Tabnuua KoopAMHAT JNMHeapu3auuum curHana. [aHHas Tabnvua onpegenseT KoopAuHaThbI
nonb3oBaTeNbCKON NHeapusaLmmn, napameTpbl KOTOPOW 3aAatoTcsl Ha ypoBHe koHurypaumm LNRX n LNRY.

7. Moaynb Koppekuuu aHanoroBoro Bxoaa. B atom mogyne curHan, npeobpasoBaHHbI B NpeablayLwmnx
6nokax, cMellaeTcs Ha 3agaHHoe nonb3oBaTenem (ypoBeHs CORR) 3HayeHue. 3HaveHne Koppekuun cyMMmpyeTcs
C BXOAHbIM CUMHarnoMm Wnu BblYMTaAETCS U3 BXOAHOMO CUrHana, B 3aBMCMMOCTM OT 3HaKa KoadhuLmeHTa KoppekLmn.

MpumeyvaHus:

1. TMpu BbIGOpe TMNa JatyMka C 3afaHHbIM AMana3oHOM M3MEpPEeHWsi, B MOAyre MacliTabupoBaHus
CvrHarna napameTpbl BbICTaBMSAOTCS aBTOMaTUYECKN U U3MEHEHNE UX 3a6ITOKMPOBAHO.

2. [Mpwv nHTeppericHom BBOAE HACTOMKU MOAYNS HOpManuaauun n (punbTPoB HE MMEIKDT CMbICNA, TaK Kak
curHan no uHTepdericy nepegaeTcs cpasy B MoAyrb MacllTabupoBaHusi curHana.
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3.10.2 JinHeapusauma aHanoroBbix BxogoB Al1 u Al2

®PyHKUMSA NHeapu3aumm nogvmMHeHa aHanoroBobiM Bxogam Al1 n Al2. JluHeapusauma gaeT BO3MOXHOCTb
NpPaBuIbHOTO (PM3NYECKOTO NPeaCTaBMNEHNS HENMHENHBIX PErynMpyeMbiX U U3MepsieMbiX NapameTpoB.

* C nomowpbio nuHeapu3auuu MOXHO npou3eodumb, Hanpumep, Kanubpoeky emkocmel e numpax, mempax
Y P pumep PosKY P P
Ky6ULI6'CKUX unu Kunoepammax npoOmea, 8 3asucumocmu om u3mMepeHHoeo 8X00H020 CueHana YPOBHsA 8 eMKoCcmu.

Mpwn nHomkauun nuHeapusyemon BenuumHbl Bxoga Al1 n Al2, onpegensiowmmm napameTpaMmun aBnsOTCS
HKHUA 1 BEPXHUI Npyaen wkanbl (MPOLEHTHOE OTHOLLEHWE K AManas3oHy U3MepeHUs), NOMNoXeHe AeuManbHOro
pasgenuTens, a Takke 3KBUOUCTAHTHblE OMOpHble TOYKM nuHeapusauun. KpuBass nuHeapusauum uMeeT
«MNepPerioMIIEHNSI» B OMOPHBIX TOYKAX.

3.10.2.1 NMapameTpbl NnuHeapu3sauumn Bxoga Al1 u Al2

Hanpumep, napameTpbl nMHeapu3sauun Bxoga Al1 cnegytowime (ans Bxoga Al2 aHanormyHo):
1. KoHghueypayus aHanozogozo exoda

AIN1.00(AIN2.00) =0009 - Twn wkankl - NMHeapu3oBaHHas

AIN1.06(AIN2.06) KonuyecTtBo y4yacTKoB nuHeapusaLmu

AIN1.03(AIN2.03) [MonoxeHne geunmManbHOro pasgenuTens Nnpu nHankaumm

2. Abcyuccnbl OIMOPHbIX MOYeK JIuHeapuzayuu

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

Abcuucca HavanbHOro 3HavyeHust (B % OT BXOAHOMO curHana)
Ab6cuucca 01-ro yyacTtka
Abcuucca 02-ro yyacTtka

Abcumcca 18-ro yyacTka
Abcumcca 19-ro yyacTka

3. OpduHambI OMOPHbLIX MOYeK JIUHeapu3ayuu

LNY1.00(LNYZ2.00)

OppaunHaTta HavanbHOro 3HaveHus (curHan B Tex. ed. ot -9999 oo 9999)

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

OpauHata 01-ro yyactka
OpaunHata 02-ro y4acTtka

OpguHaTta 18-ro yyacrtka
OpguHaTta 19-ro yyacrtka

3.10.2.2 OnpeneneHune onopHbLIX TOYEK NMMHeapusaumum

3.10.2.2.1 OnpederneHue Konudyecmea OropHbIX MOYEK fTUHeapu3ayuu.

Mocne onpepeneHnss HeOGXOOUMOro KONMMYECTBa YYacTKOB IMHeapu3auunm HeobxoauMo 3agaTtb 37O
3HayeHue B napameTpe AIN1.06(AIN2.06). Mpenensl nsmeHeHns napametpa AIN1.06(AIN2.06) ot 0000 go 0019.

Bbibop HeobxoaMmoro KonM4ecTsa y4acTKOB NuHeapusaLum NpomM3BoanTcs u3 coobpaxeHus obecneyeHusi
Heo6X0aAMMON TOYHOCTU U3MEPEHUS.

3.10.2.2.2 OnpedeneHue 3Ha4yeHUl OMOPHbIX MOYEK UHeapuayuu.

[na kaxxgoro 3HavyeHus MHAMLMPYEMOro BXxogHoro curHana Yi (B TexHuyecknx eguHuuax ot —9999 no 9999
C y4yeTOM [JeuuMarnbHOro  pasgenutensl) BblYMCNUTb  COOTBETCTBYHLYK — (DU3MYECKYD  BENMUYUHY U3
COOTBETCTBYIOLUNX (PYHKLMOHAmNbHbIX (FPagyMpOBOYHbLIX) Tabnuy, unu rpadumyeckn n3 COOTBETCTBYIOLLEN KPUBOW
(Npy HeoGXOAMMOCTW MHTEPNONMPOBATL) U 3a4aTb 3HAYEHNE AN COOTBETCTBYHOLLEN OMOPHOW BENMUYUHBLI BXOLHOMO
dusnyeckoro curHana Xi (B8 %, ot 00,00% po 99,99%). CootBetctBytowme 3HaveHusa Xi (B %, ot 00,00% po
99,99%) BBOASATCA B NapameTpax Ha ypoHe LNX.1(LNX.2):

Abcuucchbl OIMOPHbLIX MOY4YeK JIuHeapu3zayuu

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)
Abcumcca 01-ro yyacTka
Abcumcca 02-ro yyacTka

Abcuucca 18-ro yyacTtka
Abcuucca 19-ro yyacTtka

CooTtBeTcTBylOWME 3HAYeHUs Yi (B TexHuyeckux eamHuuax ot —9999 go 9999 c yyeTom geummanbHOro
pasgenuTtens) BBoaaTcsa B napameTtpax LNY.1(LNY.2):
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OdeHaITIbI OIMOPHbIX MOYeK JIuHeapu3sayuu

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

OpavHaTa HavanbHOro 3HayeHus (curHan B Tex. eq. ot -9999 no 9999)

OpguHaTta 01-ro yyactka
OpguHaTta 02-ro yyactka

OpguHaTta 18-ro yyactka
OpavHaTta 19-ro yyacTka

3.10.2.3 MNpumepbI NMHeapu3aLmn CUrHanoB

Mpumep 1. INuHeapusauusa curHana, nogaBsaemoro Ha Bxop Al1,

npeacTtaBneHHas rpaduyeckn (KpmBomn)

Y, °C  Viuanuupyemoe aHaueHve PeanbHas xapakrepucruka,
A B TEXHUYECKUX eanHMLax pencraenexHas rpaguyecku

750.0 K g A

Opaunara
2-ro yyactka

TNuHeapuaosaHHas
apakTepucTUKa
OpauHara
B0 VHECTRAS I A [ SN RS TR SR R SR RS NSRS SR RN e S
3-n
y4acToKk

2-h
Opaunara y4acTok

1-ro yyactka

350.01

100 %
BXO[IHOTO

1-n : . |

yuacrok . Abeuncca + ABcuucca A6cuncca | covHana
+ J-ro ysactka ! 2-ro yuactka 3-ro yNaCTKK/

HavansHoe 99.99 X, %

amon 20.00 60.00
KoHgpuecypupyembie napamempsi Osisi npumepa 1:

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

LNX1.03 = 99,99 LNY1.03 = 9999 (MHanumpyeTcsa «999,9»)

Mpumep 2. JNluHeapusauusa curHana, nogaBaemMoro Ha Bxopg Al1,

npencraBneHHasi rpagyMpoBOYHOM Tabnuuen

JInHeapwusauma curHana cHumaemoro ¢ Tepmonapbl rpagyvposku TIT, n nogaBaemoro Ha Bxog Al1,
AnanasoH namepsiembix Temnepatyp 0 - 1400°C, ananasoH BxogHoro curHana 0 - 14,315 mB (0 — 100%).

Ons obecnevyeHnss HeobGXOOMMON TOYHOCTU U3MepeHUs BbiOMpaem 20 y4yacTKOB fMHeapusauum u
pacuuTaHHble 3Ha4yeHusl B % BXOLHOro CUrHama Afs KaXOoW OMOpPHOW TOYKU BBOASITCS B COOTBETCTBYHOLLUIA
napameTp.

KoHepuaypupyembie napamempsi 05s1 npumepa 2:

AIN2.00 = 0009 Twn wkansl BTOporo 651oka - nMHeapnsoBaHHas
AIN2.06 = 0019 KonuyecTtBo yyacTkoB nuHeapusaLmu
AIN2.03 = 0000, MonoxeHne geunmManbHOro pasgenurens

MapameTpbl KOH(UIypaLmn paccynTLIBAKOTCS U BBOAATCS corfnacHo Tabnuue 3.2.

Tabnuuya 3.2 — Pacdem u 8800 napamMempos fluHeapusayuu npumepa 2

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

Tabnuya 3.3 — Jlozuka pabomb! QUCKPEMHbLIX 8X0008

3HayeHue
napameTpa B MN.M.
DIN.00 unu DIN.O1

CocTosiHMe BXogHOro
curHana DI1 wnu DI2

CocTosiHMe MUKPOKOHTpornepa
1 pexuma pabotbl (PYY-ABT)

0000 He ncnonbsyetcs He ncnonb3yetcsa ans perynsropa
0001 - : : Mpy BKIOYEHUN ANCKPETHOMO BXOAa PerynaTop nepeBoanTcs B py4Hon
nepekrioyeHve B ABT | PY4Y : PVYY PEX1M, a KHOMKa NepekriodeHus pexnumos PYY/ABT GriokupyeTcsi.
PYY Y
“0” “q” § 0" Mpw CHATAN OUCKPETHOTO BXOAHOMO CUrHamna perynsitop octaeTcsi B
H — | py4HOM pexwume, a KHomnka nepeknoveHns pexunmos PYY/ABT
i Kﬁa i pa3GroKupyeTcst
Eﬁnoxwpoaaﬂaé
0002 — ; Mpwy BKNOYEHWUN ONCKPETHOrO BXOAa PerynsaTop nepeBoamTcs B
nepekrioyeHve B PVYY | ABT : ABT | aBTomaTuueckwit pexum, a KHOMKa Nepeknodenus pexumos PYY/ABT
ABT 6nokupyeTtcs.
“0!! w[ “1 " ﬂol!
e — | TpwW CHATUM AUCKPETHOrO BXOAHOIO CUrHana perynstop octaeTcs B
KHOZKG i aBTOMaTUYECKOM peXunMe, a KHomMKa nepeknioyeHus pexxumor PYY/ABT
] ' pasbnokupyeTcs
{6nokupoBaHa;
0003 — i MepeknioveHne mexay pexvumamun PYYHOW (curHan Ha UCKpeTHOM
nepeknoveHe PY4 : ABT PYY4 Bxoge otcytctByeT «0») n ABTOMAT (curHan Ha AUCKPETHOM BXO4e
mexay PYY /ABT e e e npucyTcTeyeT «1»)
B 1
0004 — ctaTnyeckuin ouT.ABT PVY ABT [aHHbIA pexuM ucnonb3yeTcs Ans aHanoroBblX perynsTopos.

curHan Ha
yCTaHoBneHme
BbIXOAA perynstopa
B 100%

100%

0%

\

A\

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

Mpwy BKINOYEHWUN AMCKPETHOrO BXOA4a B aBTOMATUYECKOM pexnve
aHaroroBbl BbIXOAHOW CUrHan ycraHaenmeaeTcs B nonoxenve 100% wn
YAEPXKMBAETCA Ha NPOTSHXKEHUN BPEMEHMN NPUCYTCTBUSI CUrHana BbICOKOro
YPOBHS Ha AVWCKPETHOM BXOZeE.

0005 — cTaTtunyeckui

[aHHbIN PeXnMm Ucnonb3yeTca ONA aHanoroBbiX perynaTopos.

curHan Ha 13:,/: BT PYyH ABT Mpwy BKNOYEHWN AMCKPETHOIO BXOAa B PyYHOM peXrMe aHanorosbin
yCTaHOoBIeHve BbIXOAHOW curHan ycraHasnusaetcs B nonoxenne 0%.
BbIXOAa perynsaropa /
B 0% - / Mpw BKNIOYEHUM ANCKPETHOrO BXOAA B aBTOMaTUYECKOM pexnume
’ i " | aHanoroBbIf BLIXOAHOM CUTHaN yCTaHaBnMBaeTcs B nonoxexue 0% u
g Tl wgrfeqe YAEPXKMBAETCA Ha NPOTSHXKEHUMN BPEMEHU NPUCYTCTBUSI CUTHamMa BbICOKOTO
YPOBHSI Ha AMCKPETHOM BXOfe.
0006 He ucnonbsyetcs He ucnonbsyetcs ans perynsropa
0007 - ABT i KY : KY Mpw BKNOYEHUN AUCKPETHOro BXoAa perynsaTop nepesogutcs B
nepekntoyeHue B KY ; KackaAHbIVi pexuM, a KHoMKa nepeknioyeHns pexvmos PYY/ABT
«g” ‘[ wqn «g BrokupyeTcsi.
KHoMmka ! Mpy CHATUM AMCKPETHOro BXOAHOrO CUrHarna perynsarop octaeTcs B

i KackagHOM pexuMe, a KHormka nepekntoveHust pexumos PYY/ABT

§6nompoaana§ pasbnokupyeTcs
0008 He vcnonbsyetcs He vcnonb3yetcsa ang perynsitopa
0009 He ucnonbsyetcs He ucnonbsyetcs ans perynstopa
0010 — curHan Ha i ABT Mpw BKNOYEHWN AMCKPETHOrO BXOAa B PyYHOM peXrMe aHaroroBbii
yCTaHOBIeHne 100% BbIXOJHOW CUrHan yctaHasnunsaeTcs B nonoxeHve 100 %.

BbIXOAA perynsiropa
B 100%

0%!

«g» e

“Q”

Mpy BKINOYEHWN OMCKPETHOrO BXOAa B aBTOMAaTUYECKOM pexnMe
aHaroroBbl BbIXOAHOW CUrHarmn yCcTaHaBNMBaeTCH B MOMOXEHWe
100 % 1 nocne aToro perynATop Ha4yMHaeT oTpabaTbiBaTb
paccornacoBaHue He3aBNCUMO OT COCTOSIHUS OVCKPETHOro BXOAa.

0011 — curHan Ha
yCTaHoBMeHne
BbIXo4a perynsitopa
B 0%

OuT,

ABT

100%

0%

uou

=

I'Ipvl BKIMHOYEHUN ONCKPETHOIo BXo4a B Py4HOM pexunme aHanoroBbIn
BbIXOOHOW curHan YCTaHaBITMBaETCA B NOJiIoOXeHune 0%.

I'Ipvl BKINMKOYEeHUN JUCKPETHOro BXo4a B aBTOMaTU4YECKOM pexunmve
aHaroroBbIv BbIXOAHOW cUrHan YyCTaHaBIIMBaETCA B NosioXxeHne 0%mn
nocne aToro perynAatop Ha4nHaeT OTpaGaTbIBaTb paccornacosaHue
He3aBUCUMO OT COCTOAHUA OUCKPETHOro Bxoaa.

MpumeyaHums.

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

2. MyHumanbHasa AnuTenbHOCTb curHana Ha anckpetHoM Bxoge DI1 n DI2 He meHee 0,5 cekyHa.
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3.12 Jloruka paboTbl ANCKPETHbIX BbIXOA0B

OvckpeTHble Bbixogbl perynsatopa MUK-121H umetoT cBoGOAHO KOHMIypypyemyro norvky pabotbl. JTo
3HauuUT, YTO MONb30BaTENMb CaM OnpedensieT Ha3HayeHve TOro WM WMHOTO AMCKPETHOro Bbixo4a, €CrvM OH He
3a4€efCTBOBaH AN KaKoro-To perynaropa.

BHumaHue: Ecnu anckpeTHbI BbIXOA 3adeWCTBOBaH B CTPyKType noboro perynatopa, TO Ans AaHHOTO
OUCKPETHOro BbIXO4a NOrMka ynpaBneHus He UMeeT 3Ha4YeHuUs.

[ns puckpeTHoro BbIXoAda, KOTOpbIi He ucnonb3dyetca [U[-perynatopoM, WUCTOYHWKOM aHanoroBoro
curHana ectb nsamepsiemas senuuuHa PV. [anee no Bbi6paHHou norvke (DOT1.00, DOT2.00) obpabaTbiBaetcs u
dopMuMpyeT normyecknii Honb unu eguHuuy, (curHan «Bbikn/Bkny). To ecTb, Ha NorMke Komnapartopa MMmeeTcs
BO3MOXXHOCTb MOCTPOUTb ABYX- , TPEX- N MHOTOMO3ULIMOHHbIV perynaTop.

Mpumep paboTbl BLIXOAHOrO YCTPOWCTBA MO JOrMKE ABYXMO3ULMOHHOIO PErynatopa nokasaH Ha pUCYHKe

3.16.
DOA DO
1 Ll e
0 = 0 ) L
8P : 100 % : 'SP Py
; TicTepesnc WwiKana napamerpa UcTepesuc wKana napamerpa
a) 6)

PucyHok 3.16 — Npumep pabomsi 8b1x00H020 ycmpoticmea:
a) no noeuke obpaTHOro 2-X MO3UYUOHHO20 ynpasneHus n.CTRL.00=0000, n. CTRL.01=0000,
6) o foeuke NPsMo20 2-x No3uyuUoHHoeo yrpasneHusi n. CTRL.00=0000, n. CTRL.01=0001

Tpexno3nuUMoHHbIN perynsaTop pabotaeT B obpaTtHOM M npsamMoM Tune ynpasnenus perynsatopa. Korga
napameTp pacTeT M CTAHOBMTCA 4yTb OOMblle 3a4aHHOM TOYKWM, TO BO3HWKAET CUTyauust KOrAa BKMOYEHbl ABa
BbIXo4a. QTO He AOMNYCTMMO, KOrga perynatop ynpasnseT peBepcuBHbiM Auratenem. Bo usbexaHne nogobHow
cuTyaumm Heobxogumo wucnone3osatb napameTp CTRL.03 — 30Ha He4YyBCTBUTENBHOCTM 3-X MNO3ULMOHHOMO
perynatopa (MepTBas 30oHa). Toraa BbIxoAbl perynatopa 6yayT pabotaTb Mo Normke, NokasaHHOW Ha pucyHke 3.17.

“ po1 ictepeauc DO2 )
TRL.10 i

(knioy «Bonbluen) (knto4 «MeHbLe) .

p k> P 3 :

\

Y :
100 %

3 N WwiKana napameTtpa
MeprBas 30Ha

CTRL.03
PucyHok 3.17 - 'paghuk pabombi QuCKpemHbIx 8b1x0008 3-X MO3ULUUOHHO20 peaynsimopa C UCMOo/1b308aHUEM 30HbI

HeuyscmeumernbHocmu (CTRL.03)

[Ba gMCKpeTHbIX BbIXOA4a MOTYT MCMONb30BaTh B KAYECTBE BXOAHOIO CUMrHana OguH U TOT e aHamnorosbi
Bxop, (Al) 1 UICNONHSATL Kaxabl CBOK NOTMKY poOOThI.

BbixogHon curHan moxeT ObiTb CTaTUYECKMM W MMMYNbCHBIM (AMHaMuuyeckum). Bbibop AnutenbHoCcTU
(Tvna) BbIXOOHOrO curHamna npov3BoguTcs Ha ypoBHe DOT1.02, DOT2.02. OnuTenbHOCTb BbIXOOHOMO MMMyrnbca
pasHasa 000,0 cooTBeTCTBYET CTaTUYECKOMY BbIXOAHOMY CUrHany.

B kayecTBe npvmMepa vMMNynbCHOro BbiXoAda Bbibepem forvky paboTbl OUCKPETHOrO BbiIXOA4a — MEHbLUE
yctaBkm MIN (DOT1.00=0002), AnvTenbHOCTb MMMYNbCHOrO curHana - 3 cekyHabl (DOT1.02=003.0). BrixogHou
CWrHarmn npuv Taknx napameTpax V|306ple:1>>1\</eH Ha pucyHke 3.18.

A

DOy

0 I T ot

PucyHok 3.18 — paghuk pabombi ducKkpemHoz0 8bixoda rpu UMIYIbCHOM mure 8bIX00H020 cugHana

3.13 MpuHUMN paboTbl aHaNoroBoro Bbixoga

Perynatop MUK-121H nmeeT oguH aHanoroBbli BbIXOA, KOTOPLIA paboTaeT B pexvMMe peTpaHCMUCCUM
(npsmas nepepava ¢ MmacwTabrvpoBaHMeM) BXOAHOIO CUrHana Ha Bbixog,.

BHumaHue: Ecnu aHanoroBbi BbIXo 3a4eWCTBOBaH B CTPYKType Ntoboro perynsitopa, To Ans A4aHHOro
BbIXOZla NOrvka ynpaBneHusi He UMeeT 3Ha4YeHUA.
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Mpu paboTe BbIXoga B peXuMMe PETPAHCMUCCUMU BaXKHLIMW NapamMeTpamn ecTb: «3HayeHue BXOAHOro
curHana pasHoe 0% BbIXOAHOro curHana» u «3HavyeHne BxogHoro curHana pasHoe 100% BbixogHoOro curHana» (Ha
pUCyHKe n306paxkeHbl NYHKTUPHBIMU NINHUAMMK). ATUMU NapameTpaMy AocTuraeTca mMaclitabnpoBaHme BbIXOQHOMO
CurHama OTHOCUTENbHO BXxoAHoro. PucyHok 3.19 wunnioctpupyeT paboTy aHanoroBoro BbiBOAA B peXuMe
peTpaHCMUCCUN.

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

PucyHok 3.19 — Paboma 6510ka aHari0208020 8b1800a 8 pexume pempaHcmuccuu

Kak BngHo n3 pucyHka 3.19, 6rnok o6paboTkn HOpMUpYeT BXOAHOW curHan, npusoas ero B AnanasoH 0 —
100% BbIXOgHOro curHana. B 3aBucumocTu OT TMna BbIXOAHOrO curHana 370 6yAeT BblpaxaTbCs B SMEKTPUYECKMX
curHanax. Hanpumep, aHanoroBbii Bbixog umeeT kannbpoeky 0 — 20 mA. B atom cnydyae npu curHane 50% u3
6roka obpaboTkm AO Ha knemmbl 6yaet nogaBaTtbes Tok 10 MA.

3.14 MpuHUMN paboTbl TEXHONOrMYECKON CUrHanm3auum

[na BxogHoro napameTpa PV nponsBoanTCS KOHTPOIb BbIXOAA €ro 3a rpaHuubl YCTaBOK TEXHOMNOMMYECcKom
curHanusaumm.

Heo6x0aMMO NMOMHWUTBL, YTO YCTaBKM CUrHanusauuMum OOSDKHbI BXOAWTb B rpaHuubl pasMaxa LuKasbl
N3MepSIEMON BEINYMHBbI.

TexHonormyeckas curHanMsauus ucnonb3yeTca ANd curHanu3aumm Ha uHgukatopax ALM1 un ALM2
nepegHen naHenw perynatopa, a Takke pAns nornku paboTbl OMCKPETHbIX BbIXOAOB Kak 0006LieHHasa
TexHomnornyeckas curHanusauus (n.m. DOT1.00=[0005]).

TexHonornyeckas curHanusauns umeeT ABa Buaa:

- abconTHaa curHanusauusi. Micnonb3yeTcst Korda HYXHO CUrHanmMaupoBaThb BbIXO4 NapameTpa 3a
yCTaHOBMNEHHbIE rpaHuLbl. B TakoM crnyyae 3a4atoTcs HXHUE BEPXHWME rpaHuLbl TEXHOMOMMYEeCKON curHanmsaunm.

- [OeBMaUMOHHasi curHanusaums. Wcnonb3yeTcsa KOrda HYXHO  CUTHanvM3upoBaTb  OTKITOHEHUE
TEXHOJTOMMYECKOro napaMmeTpa OT 3HaYEeHUs 3a4aHHOM TOYKN Ha 3HAYEHNE YCTaBOK TEXHOMNOMMYECKOM CUrHanM3aLumm.

Mprmep abcontoTHOM 1 AEBMALIMOHHOW CUrHanu3aumm npuseneH Ha pucyHke 3.20.

'ncTepesnc TexHomornyeckon curHanu3daumu 3sapaetca B nyHkte meHwo CTRL.14. TMpuHumn paboThbl
rmcTepesuca npeacrtasneH Ha pucyHke 3.20.

2 “ TIYHKT MeHIO . “ TIywiT Mesio
BepxHuii npeaen BepxHuit npeaen
paamaxa wkarb! AIN.02 pa3Maxa LwKarnb! AIN.02
Yeraska MAX 1 Ycraska MAX l
TexHonr foo e T N o T e A CTRL.18 mes.TexH.cur [ f - s R T T R ,e}:x,ob‘CTRUB
. . . | W HONOTH
| . THCTEPEINC TeXHONOTMYECKOR curHanuaauui
CUrHanuaaumm CTRL.19 3agaHHasTodka | |y ... /.. e A N e e e CTRL.19
' SP ' \
YeraskaMING - - - /.- .. .- Sewmrsessdens s NGRS / YeraskaMIN | /44 - - -. s e YN e /
TEXH.CHI. : 1 : 1 \/ CTRLA7 1IEB.TEXH.CHT, X ; T 5 ; CTRL.A7
Hwxwuit npegen . - HwxHui npeaen . _
paamaxa Lukanbl : ¢ : . 'tAle pasmaxa WKkans! r N : H T AIN.01
TexHonoruyeckas : TexHonoruyeckas : ] : :
CUTHANMIALMR | oo s vireoe oo - b < o o o e o e eimmse CUTHAMUIALMR | = v oo m v m = o o ot « 2 oo e e e e
MAX : : MAX : ] i

H . H TexHonoruyeckas
R R TR T A curHanu3aums
MIN

TexHonoruyeckas
CUrHanuaauns
MIN

1

Y

PucyHok 3.20 - pagpuk cpabambigaHust:
a) abconomHoul mexHonoaudyeckol cugHanusayuu n.CTRL.16=0000,
6) OesuayuoHHOU mexHonoau4yeckol cueHanu3ayuu . CTRL.16=0001.
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4 Acnonb3oBaHue No Ha3dHa4YeHuIo

4.1 3KCI'IJ1yaTaL|MOHHbIe orpaHuyYeHus npu ncnonb30BaHUU peryndaTtopa

41.1 MecTto yctaHoBkm perynatopa MUK-121H gormxHo oTBevaTh crneayowmm yCroBusm:

- obecneynBaTb yooOHbIe YCNOBUS Anst 06CNyXMBaHWUA U AeMOHTaxa;

- TemnepaTtypa W OTHOCMTENbHAs BMAXHOCTb OKpYXalwllero BoO3dyxa [AOfkHa COOTBETCTBOBATb
TpeboBaHUSM KNMMaTUYECKOro UCMONHEHUst Npubopa;

- OKpyXarwLlasi cpefia He JOIbKHa codepaTb TOKOMPOBOAALUMX MPUMECEeN, a Takke NnpuMecew, KoTopble
BbI3bIBAIOT KOPPO3uto AeTanen npubopa;

- HanpsPKEHHOCTb MarHWTHBIX NMOSEN, BbI3BaHHbIX BHELLUHMMMW NCTOYHWKaMK NMEPEMEHHOro Toka Yactoton 50
"4 nnNn BbI3BaHHBIX BHELLIHUMUW UCTOYHUKAMM NOCTOSIHHOIO TOKa, He AorkHa npesbiwatb 400 A/m;

- napameTpbl BUOpauum AoMmKHbI COOTBETCTBOBATL McNonHeHuto 5 cornacHo FOCT 22261.

41.2 Mpu akcnnyatauun perynsatopa Heo6X0AMMO UCKIIOUYNTD:
- nonagaHne TOKONPOBOAALLEN MbIW UAN XNAKOCTU BHYTPb Npubopa;
- HanM4Yne NOCTOPOHHUX NpeaMeToB BONM3N Npubopa, yxyALlaoLwmx ero eCTeCTBEHHOe OXNaxaeHue.

4.1.3 Bo Bpemsi akcnnyatauuM HeoGXoauMO crneduTb 3a TeM, 4ToObl MOACOedMHEeHHble K Mpubopy
NpoBoAa He NnepenambiBanncb B MECTaxX KOHTAKTa C KNeMMaMmn 1 He UMM NOBPEXOEHNI N30NALUN.

4.2 MoaroTtoBKa perynsatopa K UCnosib30BaHUIO
421 OcBoboauTte perynatop OT ynakoBKu.

422 Mepen Havanom MoHTaxa npubopa HeobXxoAMMO BbINOMHUTL BHELWHWI ocmoTp. [pu aToM
06paTnTb 0cobeHHOe BHMMaHNE Ha YMCTOTY NMOBEPXHOCTU, MApPKUPOBKU N OTCYTCTBME MEXaHUYECKNX NOBPEXAEHUN.

4.2.3  BHUMAHUE!!! Mpu nogkntoveHun perynatopa MUK-121H cobniogate  ykasaHus mep
6e3onacHocTy pasgena 6.2 HacTosALLEN MHCTPYKLMK.

4.2.4  KabenbHble cBA3n, coeauHsowme perynatop MWK-121H, nopgknioyaloTca yepes  knemmbl
coeuHUTENbHbIX pa3beMOB B COOTBETCTBMM C  TpeboBaHmsmu  gencteyowmx "lpaBun  ycTpomncTea
3NEeKTPOYCTAHOBOK".

425 MopknioyeHne BxoaoB-BbixogoB kK perynatopy MUWK-121H npousBogaT B COOTBETCTBUM CO
CXemMaMy BHELLUHUX COeaNHEHUN, NPUBEAEHHbIX B NpUnoXxeHun b.

4.2.6 [py NOOKMIOYEHWM NUHUA CBA3M K BXOAHBIM W BbIXOAHBIM KreMMaMm MpUHUManTe Mepbl Mo
YMEeHbLUEHNIO BMAWSIHUS HaBEAEHHbIX LUYMOB: UCMOb3ylime BXOAHble W (MNK) BbIXOAHbIE LWyMOMogasnsowwme
GunbTpbl Ana perynsatopa (B T.4. ceTeBble), WymonoAaBnswowme unbTpbl Ans nepudepuiHbIX YCTPOWCTB,
UCMNOnb3ynTe BHYTPEHHME LndpoBble UNbTpbl aHanoroebix BXoaoB perynartopa MUK-121H.

427 He ponyckaeTcs oGbeauHATb B OAHOM kabene (KryTe) uUenu, Mo KOTOPbIM MepeaarTcs
aHanorosble, MHTEPMENCHbIE CUrHaMbl U CUMbHOTOYHBLIE CUrHamnbHbIE UMW CUMLHOTOYHbIE CUMOBbIE Lenu. Ons
YMEHbLUEHUS! HABEAEHHOrO LWyMa OTAENUTE JIMHWUK BbICOKOTO HaMPSKEHUS UMW NIUHAK, NPOBOASLLME 3HAYUTENbHbIe
TOKW, OT APYIVMX NUHWIA, a Takke naberanTe napaniensbHOro My obLLero MOAKMIHEHNs C MUHUAMK NUTaHUS Npu
NOAKITIOYEHUN K BbIBOAAM.

4.2.8 HeobxooumMocTb 3KpaHMpoBaHuA kabener, No KOTOpbIM nepefaeTcs MHGOpMauus, 3aBUCUT OT
ONnHbI kabenbHbIX CBA3E/ M OT YPOBHS MOMEX B 30HEe Npoknagkn kabensi. PekomeHayeTcs ucnonb3oBaTb
nsonupytoLmne Tpyoku, kKaHarbl, NOTKA UNN 3KPAHUPOBaHHbIE NMTUHUW.

429 [Onsa obecneyeHusi ctabunbHon paboTbl obopyaoBaHUS konebaHus HamnpsKeHUst U 4acToThbl
nUTaloLLEN SNEKTPOCETN OOIMKHbI HAXOAUTLCS B Npefenax TeXHUYecknx TpeboBaHui, ykasaHHbIX B pasgene 1.3, a
OIS KaXXA0ro COCTaBMSAOLLIEro KOMMOHEHTA CUCTEMbI — B COOTBETCTBUM C UX PYKOBOACTBAMM MO SKcnnyaTaumn. [MNpu
HEOOXOAMMOCTU, ONS HenpepbIBHbIX TEXHONMOMMYECKUX MpPOLEeCCOB, AOMMKHa ObITb MNpedycMOTpeHa 3awuta oT
OTKIMOYEHNS (MU BbIXOOA M3 CTPOSA) CUCTEMbI NOAAYUN SMEKTPONUTAHUSA — YCTAHOBKOW MCTOYHUKOB GecnepebonHoro
nUTaHus.

4.3 Pexxum PABOTA

Perynatop nepexoaut B pexxum «PABOTA» Kaxabin pas, kKorga BKIOYaeTcs NuTaHue.
M3 aToro pexuma MOXHO NEepPernTM Ha W3MEHEHME pPEXUMOB paboyero YpOBHSI WNN Ha PeXuM
KOHMrypaumm n HacTpoek.
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O6bluHO 3TOT pexumM BblbupaeTcs BO BpeMsl paboTbl Ansi yNpaBneHWs KOHTYPOM perynupoBaHusl. B
npouecce pabombl MOXHO OCYLLECTBNSATL MOHUTOPUHT, T.€. BU3yarlbHO OTCNEXMBATEL U3MEPSIEMYIO BETUUUHY,

3ajlaHHYO0 TOYKY U 3Ha4YeHune ynpasnsdrolero BO3ENCTBUS. Kpome TOro, MOXHO OTClnexmnBaTb Ha CBETOAUOOHbLIX
MHOUKaTopax pexnmol pa6OTbI perynartopa, curHanbl TEXHOMNOIMMYECKOM curHanmaaumm npu npesbilLUEeHNN BEpPXHEro
N HUXXHEro npeaefioB OTKIOHEHUA.

M3meHeHne pexuma paboTbl perynstopa — OCYyLEeCTBfEHMe nepexoga W3 aBTOMAaTUYECKOro pexuma
ynpaBneHus (kackagHbii — KY 1 nokanbHbein - J1Y) B pyqHow pexum ynpasnenus (PY) u obpaTHo, oCyLlecTBnATb
BbIOOp BMAa 3a4aHHON TOYKM M U3MEHSATb 3HAYEeHWe 3aJaHHOW TOYKM — BHYTPEHHAS WAW BHELUHAS, W3MEHSTb
3HayeHne ynpasnsoLLEero BO3AencTBNs (B PyYHOM pexnme ynpasreHus perynsatopom).

4.3.1 NameHeHue pexuma paboTbl perynsaropa
B perynatope MUK-121H nmeeTtcs Tpu pexrma paboTbl ynpaBneHns 06beKTOM perynmpoBaHus:

® aBTOMaTUYECKUI PEXMM paboThl, KOTOPbIA COCTOUT U3 PEXNMOB:
- KackagHbln pexum ynpasneHus - KY
- NoKarnbHbIN pexum ynpasneHus - J1Y

® py4yHON pexum paboTel - PY.

Pexum paGoTbl perynsitopa - aBTOMaTMYecKud (KackafHbliA, mNOKanbHbIA) WM pyyHOW SIBMsSieTcs
3anomMuHaeMbiM cocmosiHueM. ocne BKMIOYEHUSI NUTaHUA PErynsaTop Haxo4MTCS B TOM PEXUME, B KOTOPOM OH
HaxoZMICsl HA MOMEHT OTKITOYEHWS.

KackagHbin pexxwum pabopbl perynsatopa BbibupaeTcs npy COOTBETCTBYHOLLEN KOHDUIypauum ero CTpyKTypbl
B napameTtpe [CTRL.00]=5,6,7,10,11,12. Cm. napameTpbl KOHpurypauum.

Bbibop pexuma ynpasnenus: pydHon PY, nokanbHbii J1Y, kackagHbii KY ocyliectBnsieTcs Haxatnem
knaeuwwwu [P/A] Ha nepedHel naHenu perynsaTopa ¢ nocrnegyowyM Haxatuem knasuwm [¢]. Mepexon 13 py4yHoro
pexuma ynpaeneHust PY B kackagHbii KY GrnokvpoBaH, U BO3MOXEH TONbKO Mocrie Bblbopa NokanbHOro pexuma
ynpasneHus J1Y.

BO3MOXHbl€ HanpasneHus

JlokanbHbIN pexum ynpasneHus
V3MEHEHWsi PEXUMOB paboTbl

(Muaukatop 1Y)

I T S R S R S ey
| |

| ‘ |

: KackagHbli pexum ynpasneHus :

I (MHaukatop KY)

[

| é

[ ) N '

i ABTOM&TM%CKMW pe)KMM ‘:I I:\ i Py4Hoit pexum ynpaenexus

| paborsi perynaTopa [ | Sl SRR

i -, \//v I

I . Ha 6rnok-cxeme ykasaHbi
[

|

|

|

[

|

|

[

PucyHok 4.1 — Beibop pexxuma yrnpasrieHusi peegynsimopom

BbiGop pexuma ynpaeneHWs COMPOBOXOAETCH CBEYeHWeM COOTBETCTBYHOLIErO CBETOAMOAHOMO
MHOMKaToOpa Ha nepegHeit naHenm perynsropa:

- B KACKaZHOM pexume cBeTuTcs nHamkatop KY
- B NTOKanbHOM pexume CBeTUTCs uHaukartop J1Y
- B Py4HOM pexume cBeTUTCa nHaukatop PY
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4.3.1.1 ABTOMaTU4eCKUMN KaCKaaHbIA UIIN FIOKaNnbHbIA PEeXUM pPaboThbl.
Mepexoa Ha py4yHOW peXxum paboTbl

ABTOMaTHyeCKUi e B aBTOMaTMyeCcKkoM KackagHOM WK JIOKaNbHOM pexume pa6OTbl perynatop ynpasndeT

KaCKaEHbIVI wnu 00ObeKTOM perynmpoBaHuna cornacHo Bbl6paHHOF0 3akKOHa perynmpoBaHua n C
NoKanbHbIN COOTBETCTBYHOLNMU HaCTpOIZKaMI/I nonb3oBaTtena.

peXum paboTbl

O rpy e B aBTomaTtuyeckoM pexume paboTbl uHamkatop PY Ha nepepHen naHenwu mnoralleH.
Ceetutcsa oavH u3 mHagukatopoB JIY unu KY, B cOOTBETCTBUM C BbIOpAHHbIM Ha [aHHbIN
MOMEHT PEXMMOM.

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

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

= [ e Ecnu onepatop Haxan knasuwy [¢'] B npouecce Muranms uHgukatopa PY (npubnuautensHo
3-4 cekyHObl) — npounsonaeT ukcayusi 8biI6paHHO20 pexuma n perynaTtop nepenaeT B pexum

® pry py4Horo ynpaeneHusi, uHamkatop PY Gynet ceetuTtbecsa — uTo OyaeT B AanbHeneM ykasbiBaTb

Ha PYy4YHOI PeXmm paboThbl.

YpoeeHb e Ecnu onepatop He nodmeepxdaem CBOVX OeNCTBUI HaxkaTuem knasuwwn [&], To gaHHbIe
3awjumel AENCTBMA  onepaTtopa BOCMNPUHMMAIOTCA Kak HeBepHoe [AencTBuMe unu  crnyyavHoe,
COOTBECTBEHO PEryNATOP HE U3MEHUT PEXMM YNpaBreHus.

4.3.1.2 Py4yHou pexum paboTbl.
Mepexoa Ha aBTOMaTUUYECKUI NIOKaNbHbINA PeXUM PaGoThbl

Py4Hol pexum e B pyyHOoM pexume paboTbl onepaTop C NepefHer MaHenu C nomollbio knasuw [A]
pa6oTbl “6onbwe” n [V] “meHblue”, ynpaBnsieT BbIXOAOM perynstopa, TeM cambiM opMUpyeT
3HayeHue ynpaBnsoLLEro BO3AENCTBUS, MO4aBaEMOE Ha UCTIONHUTENBHBIN MEXaHN3M.
O ky e Nnankatop PY Ha nepeaHewn naHenu ceetutca. Mngukatopsl KY n JTY He cBeTaTCA.
O ny
® Py
< [P/A] e [Ins nepexoga B aBTOMATMYECKUW JIOKaslbHbIU PEXUM PEXMM YrpaBreHus Heobxoaumo

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

KY e ViuavkaTop JTY Ha nepedHei naHenu HayMHaeT MUraTh, ecriv onepaTop Haxan knasuwy [&]
ny B npouecce muraHus uHgukatopa JY (npubnuantenbHo 3-4 cekyHObl) — npousonger
PY ¢ukcayuss eblbpaHHO20 pexuma W perynatop nepenaeTr B pPexuM aBTOMaTUYEeCKOro
J10KaslbHO20 ynpaBneHust.
= [J]
O KY e VHaukatop PY noracHeT u 3acBetutca uHaukatop JIY — uTto OyaeT B AanbHenwem
o ny yKa3biBaTb HA aBTOMATUYECKNI JTOKasIbHbIU PEXUM paboThl.
O ry
YpoeeHb e Ecnu onepatop He nodmeepxdaem CBOVX OeNCTBUI HaxkaTuem knasuwun [&], To gaHHbIe
3awumsl OENCTBUSA  onepaTtopa BOCMPUHMMAKTCA Kak HEBEpHOe [EeWCTBME WK  Chy4valHoe,

COOTBECTBEHO perynaTtop He USMEHUT pPeXnM yrnpaBneHua.

4.3.1.3 ABTOMaTU4eCKUMN NOKaNbHbIA PeXum paboTbl.
MNepexoa Ha aBTOMaTU4YeCKUN KacKagHbIA PeXXum paboThbl.

ABTOMaTHM4eCKMN e B aBTOMaATU4ECKOM FOKarlbHOM pexunme pa6OTbI perynatop ynpasndaeTt 00ObeKkTOM

NnoKanbHbIN perynmpoBaHusi COrMacHo BbIOPAHHOrO 3aKOHA PErynvpoBaHWs M C COOTBETCTBYHLLUMMMU
pPeXum paGoThbl HacTpolikaMmu nonb3oBaTens.

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

® ny

O py

= [P/A] e [1na nepexoga B aBTOMAaTUYECKUIN KackadHbIl PEXUM ynpaBreHus Heobxoanmo mpuxobl

HaxaTb knasuwy [P/A] Ha nepeaHen naHenu perynsartopa.
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KY e MHgukaTop KY Ha nepefHeii naHeny HauvMHaeT MuraTb, €Criv onepaTop Haxan knasuwy [&]
gﬂy B npouecce MuraHuss umHpoukatopa KY (npubnusmtenbHo 3-4 cekyHObl) — Npou3ongeT
Py ¢ukcayuss eblbpaHHO20 pexuma W perynatop nepenaeTr B pPexuM aBTOMaTUYecKoro
KackaOHO20 ynpaBreHus.
= [J]
@ Ky e VHaukatop NY noracHeT u 3acBetutcs uHaukatop KY — yto Oygetr B panbHenwem
O ny yKa3blBaTb Ha aBTOMaTUYECKNIN KacKadHbIl pexnum paboThbl.
O py
YpoeeHb e Ecnu onepatop He nodmeepxdaem CBOVX OeNCTBUIA HaxaTuem knasuwin [¢], To gaHHbIe
3awumel AENCTBMA  onepaTtopa BOCMNPUHMMAIOTCA Kak HeBepHoe [AeNcTBMe Wnu  cnydainHoe,

COOTBECTBEHO perynaTtop He USMEHUT pPeXnm ynpaBneHua.

4.3.2 U3ameHeHMe 3Ha4YeHUA 3aaaHHON TOUKHN

Mpu BkntoyeHun perynatopa MUK-121H yctaHaBnuaetca pexum PABOTA. Ha gucnnen NMAPAMETP
BbIBOANTCS 3HAYEHME U3MepsieMol Benn4dmHbl, a Ha aucnnen SABOAHHA — 3HauyeHne 3agaHHON TOYKN.

B perynatope MMNK-121H nveeTtcs gBa Bmaa 3agaHHON TOYKU, MCMOMb3yEMOWN TONBbKO B aBTOMAaTU4ECKOM
pexume ynpasneHus. icnonb3oBaHne BHELLHEN 3a4aHHON TOYKU AOMyCcKaeTCa TOMbKO B CTPYKTypax perynsTtopos
[CTRL.00]=7;12. OaHHble BMAbl 3agaHHbIX TOYEK NPOrpaMMMpyroTCs norb3oBaTeneM W BbiOMPalOTCs Ha ypoBHe
KoHurypuposaHusa CTRL.

BHyTDEHHHH 3ajaHHaa TO4YKa Wu3MeHAeTCda C nepeuHeVl naHenn perynartopa. 3HauyeHune BHyTpeHHel;l
3a0aHHON TOYKMN SIBNSAETCS 3arioMuHaeMbiM 3HadeHueM. [locne BKIHYEHUA NUTaHNUS perynaTtop HadynHaet pa60Ty C
TEM 3HaYeHNEeM 1 C TeM BUOOM 3ajaHHOW TOYKM, KOoTOpoe ObINO HAa MOMEHT OTKITIOYEHNSI.

BHelwHAs 3agaHHasn ToYKa 3agaeTcsi ¢ BHeLWHero aHanorosoro exoaa Al2. Mpu BeiGpaHHOM Buae 3agaHHOM
Touykm kak BHELUHAA Bo3amoxeH Tonbko ee koHTponb Ha gucnnee 3ABOAHHA, naveHeHuTb ee 3HauyeHue ¢
nepeaHen nNaHenu perynartopa HEBO3MOXHO.

AY| PY/ABT
Al1 Bnok Hopmanusauumn nva _I_B_
e MacmTaGupoaanﬂ

sxoga Al1 PV1 BAAHUE py PORYNATOP.

EEER): : {y ©

BHYTPEHHAA
3asaHHan ToYKa

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

BHELIHAA
3aAaHHanA ToYKa

PucyHok 4.2 — Budbi 3a0aHHOU MOYKU peaynsimopa

Mpoueanypa M3aMeHeHNA 3Ha4YeHUA BHYTPEeHHeN 3afaHHON TOYKN
1. Pexxum Hgukaumm Ans munuyHbiX perynsiTopoB U perynsaTopoB COOMHOWeHUs
® 15 e [1pun yctaHoBneHHoMm napameTtpe CTRL.00=0,1,2,3,8 Ans TUNWYHbIX PErynsiTopos, a Takke
O 2/M npw yctaHosneHHom napametpe CTRL.00=4,9 ons ansa perynatopoB COOTHOLUEHWUS.
e Perynsatop [OOMKEH HAXOAMTbCS B pPeXVMe WHAMKaAUMM MNapamMeTpoB perynsaTopa
(Begomoro-SLAVE perynsitopa) — nHamkatop 1/S ceetutcs, a unaukatop 2/M He CBETUTCS.

2. PeXXuM nHavMKauum ansi KackaoHbIX perynsiTopos

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

® 1is e [Ins M3aMeHeHus 3adaHHOW TOYkM eedomoz20-SLAVE perynaTopa AOMKEH HaxoauTbCs B
O 2™ pexnMe MHAMKaUMM napameTpoB perynatopa (Begomoro-SLAVE perynsitopa) — HoukaTtop
o 1/S cBetutcs, a wHaukatop 2/M He cBeTutcs. Takke OormkeH OblTb BbIOpaH pexum

JloKasibHo20 ynpasnenus. Mugukatop JY ceetutcs.
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O 1/s e [Ina wn3MeHeHus 3afjaHHOM ToukM eedyuje2o-MASTER perynstopa npubop OommkeH
‘ 2/M HaxoOAUTbCA B pexume WHAMKAUMM napameTpoB peryndatopa (Beagywero-MASTER
@ KY perynatopa) — nHaukaTop 1/S He ceTuTcA, a mHamkatop 2/M ceeTutca. Pexum paboThbl

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

3. Npoueaypa M3aMeHeHUsA BHYTPeHHel 3afiaHHON TOUKM.

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

< [3B0O] o [1ns n3MeHeHUs1 3Ha4YeHUs1 BHYTPEHHeN (NnokanbHOM) 3a4aHHOM TOYKM HEOBX0OUMO HaxaTb
knasuwy [3BA].

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

e C nepepgHern naHenu ¢ nomoubio knasuw [A] “Gonbwe” n [V] “meHblue”, ycTaHOBUTL
HeobxoOMMOe 3HayeHue BHYTPEHHeW 3adaHHOW TOYKW, WHAWLMPYEMOW Ha Aucnnee
3ABOAHHA.

= [&] e Ecnu onepatop Haxan knaeuwy [¢] B npouecce mwuraHus aucnnes 3ABOAHHSA
(npnbnuantensHo 3-4 ceKyHAbl) - Perynatop nepenaeT Ha pexum ynpasreHWs C HOBbIM
3Ha4YeHNEeM BHYTPEHHEN 3ajaHHOW TOYKMU.

YpoeeHb e Ecnu onepatop He nodmeepxdaem CBOUX AENCTBUI HaxaTem knasuwm [&] B npouecce
3awumel Muranusi uHamkatopa NY (npmbnuautenbHo 3-4 cekyHabl), TO AaHHble eNcTBUS onepaTtopa
BOCMPUHUMAIOTCS Kak HEBEPHOE [eNCTBUE NN CryYaHoe M3MEHEHNE 3HAYEHMS.

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

OyeHb BaxHbIM AN1S HOPManbHOW paboTbl perynaTopoB SBASETCS Hanmyme B HUX 6e3ydapHo2o (nnagHozo)
MEePeKMOYeHUsT Unu U3MEeHEeHUs1 3afaHHOW Toudku. [lepeknioyeHne unv nsMeHeHne 3agaHHOW TOYKWM perynatopa
MWK-121 npoucxogmT B crny4yasx:

® MepeKioYeHne perynaTopa ¢ pydHoro pexrma paboTbl HA aBTOMaTUYECKUN;

® V3MEHEHVEe 3HayeHuss BHYTPEHHeW 3afaHHOW TOYKM C nepedHen naHenu perynsatopa unu no
UHTEpdeENCy;

® NepeknioyeHre ¢ NokanbHOro pexvMa paboTbl B KaCkafHbI pexum paboTbl 1 Hao6opoT.

N3ameHeHne (VIJ'IVI nepeKmoqume) 3a4aHHOM TOYKM peryndatopa obecneymBaeTcs C NOMOLLbIO CTaTUYECKOW
WM aAMHaMmn4eckomn 6aﬂaHCMp0BKM y3na 3agatyuka perynatopa.

B 3aBucumocTn oT 3HayeHun napameTpa KoHdurypauum [CTRL.02] — crtaTnyeckas vnu guHamuyeckas
b6anaHcupoBkM 3apgaHua B perynatope MWK-121 ecTb pasHble pexvMbl CTaTU4ecKoW W AUHaMUYECKON
6anaHcMpoBKM:

e 1 pexxum: [CTRL.02]=0 — auHamuyeckasa 6anaHcupoBka,
e 2 pexxum: [CTRL.02]=0 — cTaTn4yeckas 6anaHcMpoBka.

dyHKUMOHANbHas cxema paboTbl 6anaHCMpOBOK MokasaHa Ha pucyHke 4.3. DyHKUMM  PEXMMOB
cTaTUYecKon 1 auHaMmyeckon GanaHCcMpOBKY NMokasaHbl B Tabnuue 4.1.

NAPAMETP
cTaTndeckas
3ABOAHHA v SPrew GanaHcuposka 3apaHue
[ e} ~ — pegynsitopy
ny dro OuHamuyeckasn
6anaHcupoBka

A

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

PucyHok 4.3 — QyHKyuoHanbHasi cxemMa banaHcupoeok peaynsmopa MUK-121

MpuMeyaHune. Ha cxeMe yCrOBHO NMokasaHO MOJIOXKEHUE NepeknyaTenei Ans aBTOMaTUYecKoro pexwma
paboTbl perynsatopa u AuHaMu4eckoi 6anaHCMpPOBKU.
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Tabnuya 4.1 - ®yHKyuu pexxumos banaHcuposok peaynsamopa MUK-121H

£ 3HaueHve
5 2|napameTpos
S Q)
2 § [HaMuka n3ameHeHns 3agaHHON TOYKM
()
©
o = [CTRL.02]
©
Mpy nepekntoyeHn 3agaHne HauMHaeT U3MEHATCSA OT 3HaveHus Bxoada Al1 oo
MepeknioyeHne 1 1
YCTaHOBINEHHOIO 3Ha4YeHusi 3aJaHus co ckopocTbio banaHcuposky [CTRL.02]
pexvMa paGoTbi
PYYHOU-ABTOMAT | 2 0 Mpu nepekntoyeHnn SP= Al1
M3meHeHne 1 1 Mpy n3MeHeHUn 3afaHne HauMHaEeT U3BMEHATLCS OT ero NpeablayLlero 3Ha4eHus Ao
BHYTPEHHeW 3agaHHon YCTaHOBIIEHHOIO 3HA4YeHUs1 Co ckopocTbio 6anaHcuposku [CTRL.02]
TOuKY (C nepepren Mpy n3MeHeHUn 3agaHe MrHOBEHHO MEHSIETCS OT ero npeabl €ro 3HayeHust 4o
faHeny nim no 2 0 P 8 CTaHOBIEHHOIO PeARAYE A
VHTEpdeNncy) y
MepekntoyeHre ¢ 1 1 [Mpun nepeknioyeHUn 3agaHre HauMHaeT N3MEHSITCS OT ero npeablayLlero 3HaveHus
BHYTpeHHel paboyen [0 YCTaHOBMEHHOro 3Ha4YeHus1 Co ckopocTbio GanaHcuposky [CTRL.02]
TOYKWN HA BHELLHIOW U 2 0 Mpw nepeknoveHn 3agaHne MrHOBEHHO MEHSIETCS OT ero npeablayLero 3Ha4eHms
HaobopoT [0 YCTaHOBIIEHHOrO HOBOIO.

Mpumeyanue. Ecnn 3nvavenne [CTRL.02]%0, TO 3HayeHuMe CKOPOCTU AMHaMuyeckon GanaHCUpPOBKM
ycTaHaBnueaeTcs B npegenax [000,1; 999,9] tex.ea./MuH.

4.3.3 N3meHeHMe 3Ha4YeHNA ynpaBnsowero BoO3aencTBums

O Ky
O ny
® ry

= [A]
= [V]

3ABOAHHA

g
<

3ABOAHHA
40.0

40.0

o [1na n3aMeHeHns 3HaYeHus ynpaBnsioLwwero BO3AEeNCTBNS PerynaTop AOMMKEH HaX0AUTbLCH B
PYyYHOM pexume ynpasrneHus. Ecrnv perynatop HaxoauTcs B aBTOMATUYECKOM pexume, ero
HeobXoAMMO NepeBecTy B PYYHOW pexnmM ynpasneHus — cm. pasgen 4.6.1. Mngvnkatop PY Ha
nepegHen naHenu ceeTuTcA. BeibpaH py4HON pexum ynpasneHus.

e B pyyHOM pexume paboTbl onepaTop C nepegHel naHenu c Mnomollbi knasuw [A]
“onbwe” n [V] “MeHblue”, ynpaBnseT BbIXOAOM perynatopa, Tem cambiM opMmupyet
3Ha4YeHWe ynpaBnsoLLEero BO3OENCTBUSA, NOAABAEMOE Ha UCMOMHUTENbHBIA MEXaHN3M Yepes
kntoun BOJIbLUE-MEHBLLUE vnu aHanoroBbI BbIXO4, B 3aBUCUMOCTU OT BbIOPAHHOroO Tuna
perynatopa (cm. napametp CTRL.00 koHdurypaumm).

e 3HayeHue BbIXOAHOTO curHana B % (B 3aBMCMMOCTM OT BbIOpPaHHOM CTPYKTYpbI
perynsTopa) niguumpyetcs Ha gucnnee SABOAHHA:

- BbIXOAHOMO aHasioroBoro curHana,

- 3Ha4yeHne curHana Ha BbixoaHble kntoun BOJIbLUE-MEHBLLUE,

- BHELLHWUIA CUrHan nonoXeHus MexaHuama (ncnonb3oBaHue Bxoga Al2).

o [Ipn U3MeHeHUn 3HaYeHUs yNpaBnSALLEro BO3AENCTBUS NOCMe NepBoro Haxatus noboun
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 AaHHbIA MOMEHT N3MEHSAETCS.

e [locne OKOHYaHWA W3MEHEHUS 3HAYeHUs YNpPaBnSAOLWEro BO3OEWCTBUSA, NO OTNYCKaHUU
knaesuw [A] “Gonble” unu [V] “MeHbLUE” NO UCTEYEHUM HECKOSbKM CEKYHA UINU Haxatue
knaeuwbl [¢] aucnnein BABAAHHS nepectaeTt Murath, a s3HayeHne BbiIxoga UKCUPYETCS B
3HEeproHe3aBUCMMOWN NaMATU.

4.3.4 Pexxumbl MHOUKaLMKU perynsaTtopa

® us
O 2M

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

aucnine MTAPAMETP — 3HayeHue Bxoaa Al1,

aucnnen SABOAHHSA — 3apaHne perynatopa,

aucnnen BUXIO — 3HayeHne Bbixoga peryndaropa.

° ﬂpm HaXXaTumn KnasuLin D npoucxogunT nepekniyeHne naHenn Ha OOMONHUTENbBHbIN
pexnm nHankaumn.
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Mpu ycTaHoBNeHHOM 3HadeHun napameTtpa (SYS.04=0001) gononHuTeNbHasa naHenb umeeT
BMA;

oucnne MAPAMETP — 3HaueHue Bxoga Al1,

ancnnen SABOAHHSA — 3HayeHune Bxoaa Al2,

aucnnen BUXIA — 3HaveHue Bbixoaa perynatopa.

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

ancnnen MAPAMETP — 3HaveHne Bxoga Al1,

aucnne SABOAHHSA — 3HayeHune Bxoaa Al2,

aucnnen BUXIA — cocTosiHne AMCKPETHbLIX BXOAOB/BLIXOA0B perynsatopa (CM. HUXe).

BUXIA

BKJIIOYEHO { il : ]
BBIKJIFOUEHO /’ﬁj :% ﬂ%@fﬁ
AR

DI1 DI2 DO1 DO2 DO3 DO4

e Mpy NOBTOPHOM HaxaTuu knasuiun &) perynsitop cHoBa nepeigeT B OCHOBHOWM PEXiM
NHOMKaLUN.

o Pexxum nHgukaumm no yMoOn4aHuio:

Mpu ycrtaHoBnNeHHOM 3HayYeHun napameTpa (SYS.05=0000, SYS.04#0000) naHenb
WHAMKaLUn nmeeT BUA:

aucnne MAPAMETP — 3HaueHue Bxoga Al1,

aucnnen SABOAHHSA — 3HayeHune Bxoaa Al2,

aucnnen BUXIA — 3HayeHme BbIxoAa perynaropa

Mpu ycTaHoBNEHHOM 3Ha4YeHun napameTtpa (SYS.05=0001) naHenb MHAVKALMN UMEET BUA!
ancnnen MAPAMETP — 3HavyeHne Bxoga Al1,
avcnnen 3ABOAHHSA — 3apaHuve perynsitopa,
aucnnen BUXIA — 3HaveHne Bbixoaa perynsaTopa.

Mpun ycrtaHoBneHHOM  3HadyeHun napametpa (SYS.05=0002) pgns  perynatopos
CTRL.00=5,6,7,10,11,12 naHenb nHankaumm umeeT BuA;

ancnnen MAPAMETP — 3HavyeHune Bxoga Al2,

avcnnen 3ABOAHHSA — 3apaHune perynsitopa,

aucnnen BUXIA — 3HaveHne BbIxoaa perynatopa.

4.3.5 Koppekuusa namepsiemoro napameTpa U BHyTpeHHen 3a4aHHOWN TOUKU

B meHo KoHdurypaumm yctaHoBUTbL cnefywowmn tun perynartopa: CTRL.00=0006 (CTRL.00=0011 -
UMMYNbCHBIN) — PErynsTop C BHELUHEN KOPpeKUMen 3agaHHON TOYKM.

BHyTpeHHsAs1 3afjaHHasi TOYka M3MEHSIETCA C nepeaHer naHenu perynartopa. 3HavyeHwe BHYTPEHHEN
3a/1aHHON TOYKM SIBNSIETCH 3aroMuHaeMbIM 3Ha4eHueMm. locne BKIMIOYEHUS NMUTaHUst perynstop HadMHaeT paboTy ¢
TeM 3Ha4YeHNeM 1 C TeM BUOOM 3aaHHOM TOYKWN, KOTOPOe Oblfo HA MOMEHT OTKMOYEHMS.

BHelLHs1s1 3agaHHas ToYKa 3agaeTcsi ¢ BHelWHero aHanorosoro Bxoaa Al2. Mpu BbiGpaHHOM Buae 3agaHHOM
Toukn kak BHELWIHAA, Bo3amoxeH Tonbko ee kKoHTponb Ha aucnnee 3ABOAHHA, nameHuTb ee 3HayeHue c
nepeaHen naHenu perynaropa HEBO3MOXHO. B pexvme KY BO3MOXHO U3MEHUTb BHYTPEHHIOID 3aaHHYO TOYKY, YTO
Ba)XHO Npu paboTe ¢ KoppeKunern BHYTPEHHEN 3a4aHHON TOYKM.

Koppekuusi BHyTpeHHeW 3aaHHOM TOYKM Perynsatopa ocyLecTBAsieTcs no opmyne:

SP = SPBHyTp + Kp, * X2 + B

TouKa KOpPPEKLMK, B KOTOPOI KOPPEKTUPYIOLLIEE 3HAaYEeHME PaBHO HYIHO;

OTkyna:

K*X2+B=0

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

'ae XTk — 3HaYeHne TOYKM KOppeKLUK.

SP — TekyLlas, ckoppeKkTUpoBaHHasA 3agaHHas Tovka

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

MHauvkaums BbIGpaHHbIX PEXMMOB KOPPEKLNWM BHYTPEHHEN 3a4aHHOW TOYKM:

O kY
8 ny e PaboTa no BHyTpeHHeWn 3aaHHoM Touke 6e3 koppeKkuun.
PY
® «xv e PaboTa c Koppekuven BHyTpeHHeN 3aaHHON Touku (mocne HaxkaTtust knasvwum [3BA]) no
8 ny aHanorosomy Bxoay Al2
Py

4.4 Pexum KOHOUTYPUPOBAHUE

C nomouwbto pexuma "KoHdurypmposaHue" BBOAAT MapamMeTpbl BXOOHbLIX CUrHanoB, napameTpbl
cuUrHanusaumm OTKMOHEHWI, NapaMeTpbl TMNa ynpasneHus, napameTpbl ceTeBoro obmeHa, napameTpbl BbIXOOOB U
CUCTEMHbIE NapameTpbl.

MapameTpbl pasgeneHbl NO rpynnam, Kaxpgas u3 KOTOpbIX HasbliBaeTcs "ypoBeHb". Kaxpgoe 3apaHHoe
3HayeHne (INEMEHT HaCTpPOWMKU) B 3TUX YPOBHAX Ha3biBaeTca "mapameTpom”. [MapameTpbl, MCNOMb3yeMble B
perynatope MUK-121H, crpynnvMpoBaHbl B ABagUaTh OAMH YPOBEHb U NpeACcTaBlieHbl Ha Anarpamme (pUcyHok 4.5).
MHoukaums 3HadyeHus napameTpoB KOHUIrypaumMm n nx HOMEPOB ykasaHbl Ha pucyHke 4.4. HasHayeHue ypoBHeW
KOHpurypauum ykasaHo B Tabnuue 4.2.

Mepexop B pexum KoHdUrypaumm 1 HacTpoek ocyllecTensercs ns pexvma PABOTA gnutensHeiM, 6onee
3-X CeKyHA, HaxaTtuem knasuium [O].
[Mocne aToro Ha UMdpPOBON ANCNEN BbIBOAUTCA 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.

DAPAMETR Ha3BaHue ypoBHA

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

3ABAHHSA Cumeonel L nF G yKasbiBalOT
p— N\ e 0 TOM, YTO NpPMGOpP HaxoAuTCs
| '_ o B peXu1Me BblOOpa YpOBHSA
| M 1 KoHdbUrypaumm

BUXIA

B pexume PABOTA wHAUUMpPYET 3Ha4YeHue
............... ynpaBnsiowero BO3AeNCTBUSA, CUrHaN NOnoxe- :

""" HUS UCMONMHUTENBLHOrO MeXaHM3Ma Mnu cocTos- |

HUe AMCKDPETHbIX BXOAOB-BbIXOAOB bervrsitopa.

PucyHok 4.4 - VIHOukayusi 3Ha4eHuUs1 napamempos KoHgu2ypayuu U ux HOMepos.
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napameTp

PID.02

3HayeHve napameTpa
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PucyHok 4.5 - [Quaepamma pexxuma KoHgbuaypayuu u Hacmpoek

4.4.1 HazHayeHue ypoBHeN KoHdurypaumum

Tabnuua 4.2 - Indukayusi Homepa ypOBHs1 KOHghuaypayuu

HasHaueHne YPOBHA HasBaHue UHpgukauuna
HacTtponka napametpos N[ perynaropa PID ,D | Cl
e e o e | e | A m [H nC
HacTtporka napameTpoB aHanorosoro Beixoga AO AOT H 0 I:
KoHdwmrypaumsa BxogHoro yctporictea DI DIN d 1 M
KoHdumrypaums BbixogHbix yctporicts DO1+D0O4 DD%Té DD%-;i d 0 t ‘l_d D l,: L{
HacTponka napameTpos perynstopa CTRL E ,: L
PVeaD ALY EXOIOND aHanoroBord cnHana Al e | Loug ilnd |
PehsBL BRGNS SHaoroBord cuana A2 e | Lnucdlndd
Kann6poska aHanorosbix Bxogos All, Al2 CLI1, CLI2 [ L | ; [ ,l_ E
Koppekuusi aHanorosbix Bxogos All, Al2 COR1, COR2 E or ,, ,'_ onr ‘:_’
Kanubposka aHanoroeoro Beixoga AO CALO E H L D
O6wue napameTpbl SYS 5 H 5
CoxpaHeHne napameTpoB SAVE 5 H LJ E
3arpyska napameTpoB LOAD Jl_ l:l H d
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4.4.2 N3ameHeHune n hMKcupoBaHMe 3HaYeHUM

lMocne nepexoga B pexum koHdurypaumm Ha paucnnee [APAMETP nosButcs HasBaHue YpOBHS
KoHdpurypauum: PID...LOAD. BbibpaTb COOTBETCTBYIOLLMI YPOBEHb KnaBuliammn «3Had. A» 1 «3Ha4y. ¥ ».

Mocne BbIGOpa HYXXHOTO YPOBHS HYXKHO HaaTb KpaTKOBpemeHHO knaBsuwy noatsepxaeHus [¢']. Mocne
aToro Ha gucnnee NMAPAMETP nossuTcs Homep napameTpa.

Bbibpas Heobxoaumbln napameTtp knasuwamu [A], [V], AN UW3MEeHeHUs 3Ha4YeHus napameTpa
HEOoBXOAMMO CHOBA KPATKOBPEMEHHO HaxaTb knasuy [&].

Ha uudpposom paucnnee 3ABOAHHA B Muesamwem pexnme YCTAaHOBUTCSA 3HaydeHMe napameTpa
BbIOpaHHOro NyHKTa MeHto: Hanpumep, «000.1».

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

C nomolwbio knaeuw nporpammunpoBaHus [A], [ V] ycTaHOBUTL crieayowmii Heo6XoANMBbIN AN U3MEHEHWS
NYHKT MEHI0, U T.4. NOKa BCe HeobXxoanMble NapameTpbl Ha AHHOM YPOBHE KOHburypauum He 6yoyT N3MeHeHbI.

[Insi TOro YTo6bl BEPHYTLCS K BIGOPY YPOBHS KOHUIYpaLm, HEOBXoaNMO HaxaTh knasuLy [O].

[anee BblOpaTb cnegyolen YpoBEHb KOHMUrypauum, KOTOPbIN HYXXHO W3MEHWUTb W MNOBTOPUTb
BbILLEN3NOXeHHble onepaunn. W Tak go Tex nop, noka He 6yayT N3MeHeHbI BCe HY>XHble napameTpbl.

Bbi3Batb ypoBeHb SAVE «5HuE» 1 coxpaHutb Bce M3MEHEHHbIE 3HAYEHUs1 B 3HEPTOHE3aBUCKMON NaMSATU.
lMpu coxpaHeHun napameTpoB B 3HEProHE3aBUCUMON NaMATU BbIXOL U3 pexmma KOHdurypauum ocylecTBnseTcs
aBTOMaTNYECKM.

Ecnn wn3mMeHeHHble napamMeTpbl HE HYXXHO COXpPaHATb B 3HEProHe3aBMCMMOW MamATu (napameTpbl
COXPaHSATCA B ONepaTUBHOM NaMsiTH), BbIXOA U3 pexuma KOHGUrypaLmm ocyLecTBnseTca AnMTenbHbiM, 6onee 3-x
CeKyH[, HaxaTneMm KnasuLuu [O] UM NO UCTEYEHNUN BPEMEHN 2-X MUHYT.

[nsi nepexoga HenocpeaCTBEHHO U3 pexrMa koHdwurypaumm B pexum PABOTA Heobxooumo yaepxuBaTb
KnasuLly [0] B TeueHne 3 cekyHa. B pexvume PABOTA nponcxoant namepeHue n obpabotka BXOOHbIX CUTHanNoB B
COOTBETCTBMM C 3afjlaHHbIMW HACTPOMKaMu, a Takke (POPMMPOBaHUE BbIXOOHbLIX BO3AENCTBUN.

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

KoHdpurypupoBaHue perynatopa npou3BOAMTCS Kak C NepedHen naHenu perynatopa, Tak U o NpoToKony
ModBus (RTU). Yepes nHTepdenc koHMUrypupoBaHne MpOM3BOAMTCS C MOMOLLLIO MPOrPaMMHOIO MPUIOXKEHNS
MWK-koHdurypaTop (pacnpocTtpaHsaeTca 6ecnnaTtHo) unu yepe3 SCADA cuctemy.

Ona Toro 4to6bl u3bexaTb HEe CaHKUMOHMPOBAHHOIO M3MEHEHUs MnapamMeTpoB KOHJUrypaumm 4yepes
WHTEPdENC CyLLEeCTBYET yposeHb 3awjumbl OOCTyna K peructpam KoHdwurypaumu. 3anpeTtuTb WNu paspeLunTb
[OCTYN K 3TUM perncrTpam MOXHO C BEPXHErO YPOBHS, a TakkKe B MEHI0 KOHUrypaLmmn perynaropa.

PaspelueHne koHdurypupoBanusa no cetn ModBus (moctyn k peructpam 29-196, 205) paspeluaeTtcsa Ha
BepXHeM YpOBHe 3anucbio B perncTp 28 sHayeHus "1". Ecnv B aTom permctpe Haxoautcs "0", To KoHurypmpoBaHue
Ha BEpPXHEM ypOBHe 3anpeLLeHo.

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

C nepegHenm naHenu perynatopa paspelleHve nporpaMMMpOBaHMSA  OCYLLECTBINAETCA Ha YpOBHE
koHdpurypauum LOAD npm BeiGope napametpa LOAD.00=0001 unn LOAD.00=0002.

Heo6xoouMO NOMHWUTL, YTO MOCMNe 3arpysky KoHdurypauum no cetu, Heobxoaumo caenaTb 3anuch
napameTpoB B 3HEPro3aBUCHMON NamMATU. 3anvcb B SHEPrOHE3aBUCKUMYKO NaMsiTb MPOM3BOAUTCS UNWU C NepenHen
naHenu, unn ¢ BepXHero ypoBHS1.

3anucb napamMeTpoB B SHEProHEe3aBUCUMYIO MaMsiTb C BEPXHEro YPOBHA MNpPoOU3BOAUTCH [ABYMS
cnocobamu:

1) Tocne wu3ameHeHus Bcex Heobxogumbix napameTpoB B MWK-KoHdurypatope HaxaTb Knasuwy
"3anvcaTb KOHUrypaumio" 1 B NOSBMBLLEMCH OKHE YCTaHOBUTL ranoyky "CoxpaHuTb Nonb3. HACTPOMKN™;

2) nocne 3an1cu Bcex HeOOXxoanMbIX NapameTpoB B Npubop 3anucatb B pernctp 28 3HayeHune "1", 1 notom
3anucatb 3Ha4veHue "1" B peructp 205.

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

1) npousBecTn moanduKaLmio Bcex HeobXoaAMMbIX NapaMeTpoB;

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

3) HaxaTb knaeuwy [J];

4) na ancnnee MAPAMETP nosiestca cumsonsl "JHUE", ykasbiBas 0 ToM, 4To npoucxoauT onepaumst
3arnncu B 3HEProHe3aBNCUMYIO NaMsAThb;

5) nocne ykasaHHbIX onepauuii BygeT npousBedeHa 3anucb BCeX MOAMMUUMPOBaHHBIX NapameTpoB B
3HeproHesaBMcMMy0 namsaTb. [Mocne nposBedeHns 3anucy nNapameTpoB perynatop nepenget B pexum PABOTA.
Mocne 3anuncu napameTtp SAVE.01 aBTOMaTnyeckn yctaHasnusaetcs B 0000.
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Onsa 3arpys3kum napamMmeTpoB HAaCTPOEK Nnofb3oBaTena HeobxoaMMo:

1) yctaHoBUTb 3HavyeHusa napametpa LOAD.01=0001;

2) HaxaTb knasuwy [&];

3) Ha agucnnee MAPAMETP nosgaTtca cumBonbl "Lt GE;

3arpy3ku nosib30BaTeSIbCKUX HACTPOEK;

, YKa3blBad O TOM, 4YTO npoucxogmT onepauma

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

napameTtp LOAD.O1 aBTomaTuyecku yctaHasnmeaetcs B 0000.

4.4.4 3arpy3ka 3aBOACKMX HAaCcTpoeK perynatopa

[ns 3arpy3ku napameTpoB HacTPOWKWM NPEeAnpUATUS U3roTOBUTENS (YCTAHOBKA 3aBOACKMX 3HAYEHUA MO

ymMonyaHuio) Heobxoammo:

1) yctaHoBUTbL 3Ha4eHus napameTpa LOAD.02=0001;

2) HaxaTb knasuwy [¢];

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

3arpy3ku 3aBOACKMX HAaCTPOEK;

4) nocne ykasaHHbIX onepauuii GyayT 3arpykeHbl BCe 3aBOACKME HACTpOMKM. Mocne 3arpysku napameTp
LOAD.02 aBTomaTnyeckn yctaHasnmeaetcs B 0000.
Heobxo0umo noMHUMB, YTO MOCHe 3arpy3ki HacTPOoek HeobxoAMMO NPOW3BECTM 3anucb NapaMeTpoB B
3HEpProHe3aBMCUMYHO NamsiTb, B MPOTMBHOM criydae 3arpykeHHass MHdopmauus He OyneT coxpaHeHa npu

OTKIIOYEHUN NUTaHUS perynaTopa.

4.5 MNopsaaok HAaCTPOMKM aHaANoroBbIX BXOAOB M aHaNorosoro BbixoAa

Mpun HacTPOIKe 1 NEPEeCTPOKE C OLHOrO TUMa BXOAHOMO CUrHana Ha ApYroi Tun, Heo6XOAUMO BbIMOMHUTL

cnepywoluee:

- ycTaHoBWUTb 3HadeHne napametpa AIN1.00 (AIN2.00 gns aHanoroBoro Bxoga Al2), cooTBeTCTByHOLLEE

TNy BXOOHOro curHana,

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

Tabnuya 4.3 — [NonoeHusi nepeMbIHeK 051 PasHbIX MUNo8 8X00HbIX CU2HAI08

Twun BxoaHoro curHana

Koa Bxopa
npu 3akase
perynsitopa

MapameTp MeHIO
KOHcurypaumm

MonoxeHune nepembiyek Ha
Moayre yHuBepcanbHbIX BXOA0B
(pucyHok 4.8)

AHanoroBbif Bxog Al1

O1 0 MA o 5 MA  RBx=400 Om 01 AIN1.00=0001 JP1[1-2], [7-8], J1 [3-4], J3 [5-6]
Ot 0 mA o 20 MA, RBx=100 Om 02 AIN1.00=0001 JP1[1-2], [5-6], J1 [3-4], I3 [5-6]
Ot 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 go 10B, RBx=25 kOm 04 AIN1.00=0001 JP1 [2-4], [5-7], J1 [3-4], J3 [5-6]
Ot OMB 70 75 MB 05 AIN1.00=0001 JP1[1-2], [5-7], J1 [3-4], I3 [1-2]
Ot OmB o 200 mB 06 AIN1.00=0001 JP1[1-2], [5-7], J1 [3-4], J3 [3-4]
OT0Bo2B 07 AIN1.00=0001 JP1[1-2], [5-7], J1 [3-4], I3 [5-6]
TCM 50M, ot muHyc 50°C go nntoc 200°C 08 AIN1.00=0003 JP1[1-2], [5-7], 1 [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 180°C 10 AIN1.00=0005 JP1[1-2], [5-7], J1 [1-2], J3 [3-4]
TCI1 501, Pt50, ot mnnyc 50°C go nntoc 650°C 11 AIN1.00=0006 JP1 [1-2], [5-7], J1 [1-2], J3 [3-4]
TCI1100MM,Pt100, ot MuHyc 50°C pgo nntoc 650°C 12 AIN1.00=0007 JP1 [1-2], [5-7], J1 [1-2], J3 [3-4]
TCM rp.21, ot MmuHyc 50°C fo nntoc 650°C 13 AIN1.00=0008 JP1[1-2], [5-7], J1 [1-2], J3 [3-4]
TXKK (J), ot 0°C go nntoc 1100°C 14 AIN1.00=0011 JP1[1-2], [5-7], J1 [3-4], J3 [1-2]
TXK (L), ot 0°C go nntoc 800°C 15 AIN1.00=0012 JP1[1-2], [5-7], J1 [3-4], J3 [1-2]
TXKH (E), ot 0°C go nntoc 850°C 16 AIN1.00=0013 JP1[1-2], [5-7], J1 [3-4], J3 [1-2]
TXA (K), ot 0°C go nntoc 1300°C 17 AIN1.00=0014 JP1[1-2], [5-7], 1 [3-4], I3 [1-2]
TMM10 (S), ot 0°C go nntoc 1600°C 18 AIN1.00=0015 JP1[1-2], [5-7], J1 [3-4], J3 [1-2]
TMP (B), ot 0°C go nntoc 1800°C 19 AIN1.00=0016 JP1[1-2], [5-7], J1 [3-4], J3 [1-2]
TBP-1 (A-1), ot 0°C go nntoc 2500°C 20 AIN1.00=0017 JP1[1-2], [5-7], J1 [3-4], J3 [1-2]

AHanoroBbii Bxog Al2

O1 0 mA go 5 MA  RBx=400 Om 01 AIN2.00=0000 JP2 [1-2], [7-8], J2 [3-4], J4 [5-6]
Ot 0 MA o 20 mA, RBx=100 Om 02 AIN2.00=0000 JP2 [1-2], [5-6], J2 [3-4], J4 [5-6]
Ot 4 MA o 20 MA, Rex=100 Om 03 AIN2.00=0000 JP2 [1-2], [5-6], J2 [3-4], J4 [5-6]
Ot 0B go 10B, RBx=25 kOMm 04 AIN2.00=0000 JP2 [2-4], [5-7], 32 [3-4], J4 [5-6]
Ot OMB 70 75 MB 05 AIN2.00=0000 JP2[1-2], [5-7], J2 [3-4], J4 [1-2]
Ot OMB g0 200 MB 06 AIN2.00=0000 JP2[1-2], [5-7], 32 [3-4], J4 [3-4]
OT0Bpo2B 07 AIN2.00=0000 JP2 [1-2], [5-7], J2 [3-4], J4 [5-6]
TCM 50M, ot muHyc 50°C go nntoc 200°C 08 AIN2.00=0002 JP2[1-2], [5-7], J2 [1-2], J4 [3-4]
TCM 100M, ot muHyc 50°C go nntoc 200°C 09 AIN2.00=0003 JP2[1-2], [5-7], J2 [1-2], J4 [3-4]
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[MpodomkeHue mabnuybi 4.3 — [NonoxeHusi nepembi4eK 07151 pa3HbiX MUNoe 8X00HbIX CU2HaI08

TCM rp.23, ot muHyc 50°C go nmtoc 180°C 10 AIN2.00=0004 JP2 [1-2], [5-7], J2 [1-2], J4 [3-4]
TCI1 5001, Pt50, ot muHyc 50°C go nntoc 650°C 11 AIN2.00=0005 JP2 [1-2], [5-7], J2 [1-2], J4 [3-4]
TCI1100M,Pt100, ot MuHyc 50°C pgo nntoc 650°C 12 AIN2.00=0006 JP2 [1-2], [5-7], J2 [1-2], J4 [3-4]
TCI rp.21, ot muHyc 50°C go nntoc 650°C 13 AIN2.00=0007 JP2 [1-2], [5-7], J2 [1-2], J4 [3-4]
TXK (J), oT 0°C ao nntoc 1100°C 14 AIN2.00=0011 JP2[1-2], [5-7], 32 [3-4], J4 [1-2]
TXK (L), ot 0°C go nntoc 800°C 15 AIN2.00=0012 JP2 [1-2], [5-7], J2 [3-4], J4 [1-2]
TXKH (E), ot 0°C go nntoc 850°C 16 AIN2.00=0013 JP2 [1-2], [5-7], J2 [3-4], J4 [1-2]
TXA (K), ot 0°C go nntoc 1300°C 17 AIN2.00=0014 JP2 [1-2], [5-7], J2 [3-4], J4 [1-2]
TrMM10 (S), ot 0°C go nntoc 1600°C 18 AIN2.00=0015 JP2 [1-2], [5-7], J2 [3-4], J4 [1-2]
TMP (B), ot 0°C go nntoc 1800°C 19 AIN2.00=0016 JP2 [1-2], [5-7], J2 [3-4], J4 [1-2]
TBP-1 (A-1), ot 0°C go nntoc 2500°C 20 AIN2.00=0017 JP2 [1-2], [5-7], J2 [3-4], J4 [1-2]
MpumeyaHums.

1. MonoxeHne nepemMbldek ANS HACTPOMKN aHANOrOBbIX BXOAOB AOMKHO COOTBETCTBOBATbL MOMOXEHMIO NepeMblYek Ha
Moayfne YH/MBEpCanbHUX BXOAOB, @ TakkKe COOTBETCTBOBATb HOMEPY napameTpa MEeHK KOHdurypauum aHamoroBoro BXxoda
OTBevaloLLero 3a TMn BXOAHOro curHana.

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

3. XapakTepuCTukn TUNoB BXOAHbIX CUrHanoB npveedeHsl B pasgene 1.

4. MNopanok kanmbpoBKM BXOAHbLIX aHaNoroBbix CUrHaNoB NpuBeAeH B pasaene 5.

V(‘)\l ca\l & l/o IQ\J & o @ IKQ\J ) |fr.,\\J @ c>\l c)l 2 O
i el | —f
v/ WP 2o P2

1
foe) N 8 a5 (TS
8- f 1 Dﬂ7C}Gﬂ[]

’ ), ‘

bbb 4 4 b b4

PucyHok 4.8 — NonoxeHue nepembiyek Ha riname rpubopa

Mpwv HacTpolike 1 NepecTporke C OAHOMO TWMa BbIXOAHOIO CUrHamna Ha Apyroi Tun, HeobxoaMMo NPUBECTU
B COOTBETCTBME MOSOXEHME NepeMblUki Ha Moadyre aHarnoroBoro Bbixoda (YyCTaHOBNEHHOM BHYTPY perynsatopa).

Twvnbl BLIXOAHbLIX CUTHAMNOB, 1 NOTOXEHUS nepemMblYKn NpuBedeHbl B Ta6J'II/ILLe 4.4,

Tabnuya 4.4 — [MonoxeHus nepeMbldek Or1si pasHbIX MUMoe 8bIXOOHbIX CUSHAN08

MonoxeHne nepemblyek X1 Ha
[rnanasoH BbIXOQHOIO curHana nnate
Ot1 0 MA 5o 5 MA, RH <500 Om [2-4], [7-8]
Ot 0 MA o 20 MA, RH < 500 Om [2-4], [5-6]
OT 4 MA o 20 MA, RH < 500 Om [2-4], [5-6]
OT0Bpao10B, RH22kOM [1-2], [3-4]

MpumeyvaHne.
Mopsaok kanMbpoBKM BEIXOAHOIO aHanoroBoro curHana npuesefeH B pasgene 5
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4.6 Py4yHas ycTaHOBKa napameTpoB perynimpoBaH1A No nepexogHon pyHKumnm

Ecnn 3agaHa nepexogHas cyHKUMA OObekTa perynvMpoBaHus UNM OHa MoxeT OblTb onpeferneHa, To
napameTpbl PerynvMpoBaHns MOryT ObiTb YCTAHOBMIEHbl COMMACHO YCTaHOBOYHBIM AMPEKTMBAM, YyKasaHHbIM B
cnpaBoYHMKax. [epexogHas yHKUMS B MOMOXeHUN perynatopa «Py4HOM pexum» MoxeT ObiTb 3anucaHa vepes
ckaykoobpasHoe W3MEeHeHuWe YNpaBnsiowero BO3OEWCTBUA W XapakTep perynupyemMon BeNUYUHbI  MOXEeT
perucTpmpoBaTtbcs camonucueM. [Npu aTom nonyyvaetca nepexogHas pyHKUMs, NpnbnnanTensHO COOTBETCTBYIOLLANA
yKa3aHHOWM Ha pucyHke 4.9.

Xopowme cpegHWe BenuuMHbl M3  YCTAHOBOYHBLIX MapameTpoB perynaTopa AalwT  crnepylowme
aMnupuyeckne popmynei:

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

MW - perynaTtop:
KoadbcpuumeHT yeunenna Kp ~ 0,8 * (L /[ D * Ko] )
Bpewms nHterpuposanns Tn =~ 3 * D

NnnA - perynaTtop:
KoadbdpuumeHT yeunenmna Kp ~ 1,2 * (L /[ D *Ko])

Bpems nHterpuposanus Tu = D
Bpems anddepeHumposanns To~ 0,4 * D

¥
¥
L
< > Ko=x/y
X
X

v

PucyHok 4.9 - lNepexoOHas pyHKYusi 06bekma peaynuposaHusi ¢ caMo8bipagHU8aHUEM

Y — ynpasensioLiee BO3aenNCTBue

y — ynpasnsioLiee Bo3encTene

X — perynupyemasi BenuimHa

t — Bpewmd

D — Bpems 3agepxku

L - BpemMAa BbipaBHUBaHWSA

Ko — nepegatoyHbli koadduumeHT obbekTa perynmpoBaHus.
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5 KanubpoBka n npoBepkKa perynaropa

Kannbposka perynatopa ocyLlecTBnsAeTcs:
e Ha 3aBopae-usrotosuTene npu BbiNycke perynaropa
e [lonb3oBaTtenem:

- NpY CMeHe Tuna gatyuka

- NPV NOAroTOBKE K nosepke (kanubposke).

5.1 KanubpoBka aHanoroBbIX BXO40B
5.1.1 NMopspok KanMbpoBKM YHUDULIMPOBaAHHLIX BXOA0B

B pexwume koHUrypaumm yctaHoBUTe NnapameTpbl COOTBETCTBYHOLLME:
- Tuny wkanel aHanoroeBoro Bxoaa
- Tuny aHanoroBoro Bxoaa
- MonoxeHwe geummanbHOro pasgenurens
- HmxHunin npegen pasmaxa Lkanbl
- BepxHun npegen pasmaxa Lwkanbl
lMocne noagrotoBkM perynatopa K onepauun kanubpoBku (KoHdurypauum napametpoB AIN1.00-
AIN1.03(AIN2.00-AIN2.03), ycTaHOBNEHUsA COOTBETCTBYIOLLMX MEpeMbl4eK Ha nnaTe npoueccopa) npous3BoauTca
KannbpoBka B NocrefoBaTenbHOCTU, NpeacTaBneHHon B Tabnuue 5.1:

Tabnuua 5.1 — NocnedosamernibHOCMb KannubposKU aHa0208020 8xoda

1 2 3 4 5 6 7
YpoBeHb KoHTponb Kannbposku KoHTponb Kannbposku KoHTponb KoHTponb
kanubpoBku BXO[JHOTO CHrHana HayarnbHoro BXO/AHOTO CArHana KOHEYHOro pesynbTaToB pe3ynbTaToB
aHanoroBsoro 3HaYeHNs LLKanbl 3HaYeHNs LWKanb kanuopoBkm kannbpoBku
Bxoga Al1 13mepenms, N3Meperms, HayamnbHoro KOHEYHOro
mex.ed . mex.ed 3HaYeHMS LKanbl 3HAYEHMS LKanbl
n3mepeHns , Koo n3mepeHus , koo
Adn Adn

NAPAMETP NAPAMETP — |
| ] | | | | ] l I l
L L ' H L H

™
T

el D |

8 8 o
K§> K§> CORS K§> E§> OO K§> K§>
3ABOAHHSA 3ABOAHHA 3ABOAHHA 3ABOAHHA 3ABOAHHA 3ABOAHHA 3ABOAHHA
(CAFLD) 0004) | -(0500) | (B35E] 6500 EER 5966
ol ol ol ol ol ol
|

© ® EO} EO} ©
BosBpart Ha BbIGOp YPOBHSI KOHGMIypaumm

* - knaBuwamu A ¥ Npov3BoanTCsa pyyHast kanwbposka, a knasulei ¥ - aBTomaTnyeckas kanubposka

5.1.2 NMopsapok KanubpoBKU BXOAOB ANA NOAKMIOYEHUs AaTYUKOB C BbIXOAHLIM CUrHaNoOMm
NOCTOSAAHHOrO TOKa

1. B MeHio KoHGurypaumm yctaHoBuUTb BblOpaHHbI Tun gatdmka (AIN1.00), HVXKHUA 1M BEpXHWUIA npepen
pa3mvaxa wkanbl (AIN1.01 un AIN1.02) n nonoxeHwe peuumansHoro pasgenutens (AIN1.03). MogknounTb K
aHanorosomy Bxogy Al perynstopa MWK-121H 06pasuoBbifi MCTOYHMK MOCTOSIHHOIO TOKA COrfacHO CXeMbl
NOAKINI0YEHNA NpeacTaBneHHon Ha puc. b.2. BeibpaTe ypoBeHb KanmbpoBku nepBoro aHanorosoro sxoda CLIL.

2. Pexum KOHMposisi 6X0OHO20 cueHara 071 KanubposKu HayasibHO20 3HaYeHUs WKarlbl U3MEPEeHUs.

BbiGop ocyliecTensieTca Haxatuem knasuwm [¢] ¢ vHaukaumen IL Ha aucnnee NMAPAMETP. 3apaTb
3HayveHune BxoaHoro curHana 0 MA (unn 4 MA), B 3aBUCMMOCTW OT TUMa cUrHana, u NPOKOHTPONMPOBATL Ha Aucnnee
3ABIAHHA curvan ALM, koTopbiii 6yaeT cootseTcTBoBaTh HukHemy npeaeny (Al ). Ecnu sHadeHne BxoaHoro

curHana HaxoguTca B AuanasoHe ot -005.0% po +025.0%, 1o Haxatmem knasuwn [A] nepentn B pexum
KanmbpoBku HWXHero npuaena wkanbsl CL. Ecnv 3HavyeHre aHanoroBoro BxoAa BbIXOAWT 3a yKa3aHHbIN AManasoH,
TO KanubpoBKa He MOXeT ObITb MpoBeAeHa M MNpu NonbiTke ee npoBeAdeHus Ha gucnnee 3ABOAHHA nossutca
coobueHne Err.C. B atom cnyyae criefyeT NnpoBepUTb NOAKMHOYEHMS BXOOAHOIO CUrHana, yCTaHOBKU NepeMbIYEK Ha
nnarte perynsitopa, a Takke Tin BblbpaHHoro gatymka B nyHkTe AIN1.00 1 ewe pa3 NpOKOHTPONUPOBaTL BXOOHOM
curHan.

3. Pexxum kanubposku HayarbHO20 3Ha4YeHUs WKasibl U3MepeHUs.
Bbibop ocylwiecTensieTcst HaxaTnem knaesuwwm [A] ¢ nHamnkaumen CL Ha gucnnee NMAPAMETP. Bo3aMOXHbl
[Ba BapuaHTa KanubpoBKu:




40

- pyyHas KkanubpoBKa ocyllecTBnseTcs Haxatmem knasuw [A] wnn [V] KOHTpONuUpys 3HayeHust
namepsieMon nepemeHHon Ha gucnnee NMNAPAMETP

- asmomamuyeckasi ocywecmensemcs Haxatuem knasuwu [¥]. MooyepenHoe MuraHvue UHOMKATOPOB
“‘MIN"-“MAX” cBmgeTenbCTBYeT O Nepexode B PEeXUM aBTOMATUYECKOW KanmBpOBKM, KOTOPYID MOXHO OTMEHUTb
NOBTOPHLIM HaxaTuem knasuwy [¥] unu BbINONHUTL HaxkaTueM knaeuwm [¢], o yem GyaeT cBUOETEeNnbLCTBOBATbL

YCTaHOBMBLIEECS HadarnbHoe 3HadeHue W npekpatutcs Muradve “MIN™-“MAX”. Tpu atom B napametpe Al
(pervcTtp 197) 3admkcupyeTcs 3HaYeHne HkHero npegena curHana ALIM.

4. Pexum KOHmMpOIisi cugHana Orsi KanubpoeKu KOHEYHO20 3Ha4YeHUS WKalbl U3MEePEHUS.
BbiGop ocywecTensietcs knasuwen [¢] ¢ unaukaumen IH Ha gucnnee NMAPAMETP. 3apaTh 3HaueHue
BXogHoro curHana 5 mA (unm 20 MA) B 3aBMCUMOCTM OT TuMa CuUrHana WM MNPOKOHTPONMpOBaTb Ha Aucnnee

3ABIAHHA curhan AL, koTopbiit Byaet cooTeeTcTBOBaTh BepxHemy npegeny (Al,). Ecnu ato 3HaueHue

Haxogutcs B amanasoHe oT 090.0% po +110.0%, To Haxatvem knaBuwn [A] nepevitm B pexvMMm KannbpoBku
KOHeYHoro 3HayveHus wkansl CH. Ecnu 3HaveHve aHanoroBoro Bxoda BbIXOAMT 3@ yKa3aHHbI Ouanas3oH, TO
KannbpoBka He MOXeT OUTb NMpoBedeHa W Npu MNOMNbITKe ee npoBedeHus Ha gucnnee 3ABOAHHA nosisutcs
coobueHve Err.C. B aTom cnyyae criefyeT npoBepuTb NOAKMNIOYEHUSA BXOAHOMO CUrHana, Ha nnarte perynatopa, a
Takke Tvn BbibpaHHoro Aatymka B nyHkTe AIN1.00 u ewle pas NpoOKOHTPONUpoBaTb BXOAHOM curHan B nyHkTe IH.

5. Pexum Ka/'ILI6p06KU KOHe4YHOc0 3Ha4YeHus WKalsibl U3MepeHUs.
KaJ'IVIGpOBKa NPOM3BOAMTCA aHarnormyHo n.3., ¢ YCTaHOBMBLUMMCA KOHEYHbIM 3Ha4eHUeM. Mpn atom B

napameTpe Al (peructp 199) dukcupyeTtcs sHadeHne BepxHero npeaena curiana ALM.

6. Pexxum KOHmMposisi napamMempos KaiubposKu.

Beibop ocyuiectenseTcs knasuwen [A] ¢ MHOMKaUMENn COOTBETCTBEHHO L — KOHTPONb HWXHEro npepena
curHana ALM, H — koHTponb BepxHero npegena curHana AL, Tpu 3TOM KOHTponupyemble napameTpbl
KanmbpoBKN AOMKHbI HAXOAUTCS B AnanasoHe ykasaHHOM B Tabnuue 5.2 Ans gaHHoro tuna gaTyuka.

7. Haxatvem knaeuwm [U] BepHyTcs B MEHIO KOHUrypauum perynstopa U Npou3BECTV 3anucb
napameTpoB kannbposku (cm. pasgen 4.7.5), B NpOTUBHOM criydae BBefeHHas uHdopmauusa He ByaeT coxpaHeHa
NpuW OTKMIOYEHUN NUTaHWSA perynaTopa.

8. AHanorn4Ho npousseanTe kannbpoBKy aHanorosoro sxoga Al2 .

Heo6x00uMO mOMHUMBL, 4TO TOCMNE TpoBedeHUs KarnuMbpoBKM HeoBGXoauMO NpPOM3BECTV 3anuch
napameTpoB B SHEProHE3aBUCKHMYIO NamsiTb, B NMPOTUBHOM CryyYae BBe[EHHasi MHopMaums He GyaeT coxpaHeHa
MpY OTKMHOYEHUMN NMUTAHUS perynaTopa.

3AMEYAHUS 10 OMNEPALUSIM KAJINBPOBKU

B npouecce py4Hon kanubpoBku He TpebyeTcs TouyHoro paBeHcTBa curHanoB 0% u 100% puanasoHa.
Hanpumep, MoxHO npoBoauTb kanubpoeky ans curHanoB 2% u 98% pguanasoHa. BaxHo nuwb TO, 4T06bI MO
UMPOBOMY MHAMKATOPY YCTAHOBWUTH 3HAYEHUE, MakcuMarnbHO ONM3Koe K YCTaHOBNEHHOMY 3HAYEHWI0 BXOLHOro
curHana.

[nsi noBbILWEHNS TOYHOCTU W3MEPEHUs BXOOHbLIX aHaroroBblX CUrHaNoOB [OMNycKaeTcsi KannbpoBKy
npou3BoANTb ANA BCeW Lenu npeobpasoBaHns curHana ¢ y4eTom BTOPUYHbIX NnpeobpasoBaTtener curHasnos.

Hanpumep, ans BxogHom uenu: damyuk — npeobpa3osamens — peaynsmop MUK-121H ucToyHuK
06pasuoBoOro curHana noakniyaeTca BMECTO AaTyuka, a onepaums kanbpoBKM BXOOHOIO CUrHana npov3BoamuTCS
Ha perynatope MUK-121H.

5.1.3 TMopapgok KanubpoBKM BXOAOB Ans NOAKMIOYEHUs AaTYUKOB TepMOMETpPOB
conpoTUBNeHus

lNopsidok kanubpoeku 8xo008 011 NOOKITIYEHUST dam4uKko8 mepmMomempoes corpomuerneHusi TCM 50M:

1. B napameTtpax koHdurypaumm, AIN1 ycTaHOBUTL:
pagnpoBoYHasi xapakTepucTmka aHanorooro sxoga Al1 AIN1.00 = 0003

2. MNopkniountb MarasuH conpotusneHnin MCP-63 (unu aHanorvyHbli perynatop C aHarnormyHbiMu
xapaktepuctmkamun) k Bxogy Al1 BMecTO noakmnvaemMoro gatyvka TepmornpeobpasoBaTensi COnpoTUBIEHUS
COrnacHO cxeMe BHELUHUX coeauHeHun (cM. npunoxeHune b.1).

3. Ha marasuHe conpoTVMBNEHWI YCTAHOBUTbL 3HA4YEHME COMPOTUBIEHMS ANs BbIGPAaHHOro Tuna Aartyvka
39,22 Om, cooTBETCTBYIOLLEE HAYalNbHOMY 3HaueHuo. HaxaTtb knasuwy [¢]. Cv. Tabnuuy 5.1.

4. B pexuMme KoHurypauumn yctaHosute napametp CL " KanuGpoeka HauyanbHOro sHayeHusl Lwkasnbl U3MepeHust
". Haxvnmasa knasuwmn [A] vnun [V] ycTaHOBUTE Ha Aucnnee 3HavyeHue, COOTBETCTBYHOLLEE 3HAYEHUID HUXKHEro
npegena wkans npu kanuépoeke "-50,0°C". Haxxmute knasuwy [&].




41

5. Bblbpatb napameTp CH " Kannbposka KOHEYHOrO 3HaYEHMS LWKasbl u3mepeHus .

6. Ha marasvHe cONpOTUBMAEHUA YCTAHOBUTE KOHEYHOE 3HayeHue COMpPOTUBREHUSA Npu Kanubposke Ans
BblGpaHHOro Tuna gatuuka 92,77 Om.

7. Haxumasa knasuwm [A] vnu [V] ycTtaHOBMTE Ha Auchnee 3HaveHue, COOTBETCTBYHOLLEE KOHEYHOMY

3HaYeHWo LWKanbl Npu kanubposke "200,0°C". Haxmute knasuwy [].

8. Pexum KoHMpPOosisi napamempos KanubpoeKu.

Bbibop ocyuiectBnsieTca knaeuwen [A] ¢ MHOMKAUWEA COOTBETCTBEHHO L — KOHTPONb HWKHEro npegena
curHana ALM, H — koHTponb BepxHero npegena curHana ALM. Tpu 3TOoM KOHTponupyemble napameTpbl

KanMbpOBKM AOMKHbI HAXOAUTLCS B AMana3oHe yka3aHHOM B Tabnuue 5.2 ons gaHHOro Tvna gaTtyumka.

5.1.4 KanubpoBKa aHanoroBoro Bxoga Aansa TepMo3arekTpMiyeckux npeobpasosarenen

[ns Tepmonap npu kanubposke ycTaHOBUTL TN Tepmonapbl. K knemmam kannbpupyemoro aHanoroBoro
BXOZa MOAKMIOYMTL kannbpaTtop HanpsbkeHusl, Hanpumep auddepeHumanbHbIn BonbTMeTp B1-12 nnu aHanormyHbIn
perynaTop ¢ aHanormyHblMu xapakrepuctukamu. lanee kanmbpoBaTb aHanoroBoOn BXOZ, aHanormyHo TepmomeTpam
COMPOTUBIEHUS, YCTaHaBMNMBasi HavarbHblE W KOHEYHbIe 3HAYEHWS HanpsHKeHWN,

HayarnbHOMY U KOHEYHOMY 3HAYEHMIO LKarbl BbIGpaHHOM Tepmonapkl (cM. Tabnuuy 5.3).

5.1.5 Tabnuua AuWanasoHOB MMWHUMAanbHbLIX U MaKCUMalribHbIX 3HAa4Y€HUWW aHaroroBoro

curHana B koge AL

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

KOTOpble COOTBETCTBYIOT

Kon Tvn paTtymnka 3Ha4yeHus BxogHoro curHana ALIM (oTo6paxatoTcsi Ha ypoBHe KanvMbpoBKu
Bxoaa aHanoroBoro Bxoaa CLI1(CLI2) n napameTpax AIN1.09(AIN2.09) n
AIN1.10(AIN2.10))
MuHuManbHoe MakcumanbHoe

ot 0 MA o 5 MA 1.400 — 2.400 14.50 — 21.00
= L OoT0MA go 20 vA 1.400 — 2.400 14.50 — 21.00
S | ot 4 MA 1o 20 MA 4.000 — 5.000 14.50 — 21.00
0001 s | oT0Bao10B 1.400 — 2.400 14.50 — 21.00
s [or0B no2B 1.400 — 2.400 14.50 — 21.00
= [oromB no 75 mB 1.400 — 2.400 18.30 — 21.00
ot OmB po 200 mB 1.400 — 2.400 13.00 — 14.50
ot 0 MA o 5 WA 1.400 — 2.400 14.50 — 21.00
& | ot 0 MA 1o 20 MA 1.400 — 2.400 14.50 — 21.00
g ot 4 MA po 20 MA 4.000 — 5.000 14.50 — 21.00
0002 5 |Lot0B no10B 1.400 — 2.400 14.50 — 21.00
g |oTr0Bpo2B 1.400 — 2.400 14.50 — 21.00
E ot OmB go 75 mB 1.400 — 2.400 18.30 — 21.00
ot OmB po 200 mB 1.400 — 2.400 13.00 — 14.50
0003 TCM 50M 1.500 — 2.500 4.800 — 6.000
0004 TCM 100M 3.900 - 4.900 10.40 - 11.60
0005 TCM I'p.23 1.700 — 2.700 4.800 — 5.900
TChn50M 1.600 — 2.600 9.200 — 10.50
0006 P50, a = 0,00390 1.600 — 2.600 9.200 — 10.50
Pt50, a = 0,00392 1.600 — 2.600 9.200 — 10.50
TCIM 100N 4.000 — 5.000 19.30 - 20.70
0007 Pt100, a = 0,00390 4.000 — 5.000 19.30 — 20.70
Pt100, a = 0,00392 4.200 — 5.200 19.30 - 20.70
0008 TCIM p.21 1.400 — 2.400 8.400 — 9.700
K ot 0 MA o 5 MA 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 po 20 MA 4.000 — 5.000 14.50 — 21.00
0009 § ot 0B go10B 1.400 — 2.400 14.50 — 21.00
§ or0Bgo2B 1.400 — 2.400 14.50 — 21.00
< ot OmB no 75 mB 1.400 — 2.400 18.30 — 21.00
= ot OMB go 200 mB 1.400 — 2.400 13.00 — 14.50
0011 TXKK (J) 1.400 — 2.400 15.90 - 17.90
0012 TXK (L) 1.400 — 2.400 16.40 — 17.90
0013 TXKH (E) 1.400 — 2.400 16.20 — 17.90
0014 TXA (K) 1.400 — 2.400 13.20 — 14.60
0015 TMNr10 (S) 1.400 — 2.400 5.200 — 6.400
0016 TNP (B) 1.400 — 2.400 4.500 — 5.700
0017 TBP (A-1) 1.400 — 2.400 9.100 — 10.30
[aTtymk TepmokomneHcaumm 0-0.100 0.500 - 1.000
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5.1.6 Tunbl [aTYNKOB U peKoMeHayeMble npeaenbl KanMGpoBKu

Tabnuya 5.3 - Tunbl damyukos u pekomeHOyemble npedersbl Kanubposku

Koa MpeaenbHble 3Ha4YeHUst
BXoAa Twn paTyuka, IpapmpoBoOYHasn MpeaenbHble MHAMUUPYEMbIE BXOAHOro curHana npm
AnanasoH BXO4HOro XapakTepucTuka 3Ha4YeHUs npu Kanubposke kanubposke npn6opa
MNapa- curHana n HCX perynsitopa Hauan. KoHeuyHoe
meTp 3HauyeHue 3HayeHue
O1 0 MA oo 5 MA 0 mA 5 MA
OT1 0 MA oo 20 MA 0 mA 20 MA
Ot 4 MA go 20 MA Ot 0,0 % go 100,0 % 4 vA 20 MA
0001 | OT0B po10B JInHenHas WNN B YCTAHOBIEHHbIX TEXHNYECKNX 0B 10B
Or0Bpmo2B eavHuuax® 0B 2B
Ot OmMB no 75mMB 0 mB 75 mB
OT1 OMB no 200mB 0 mB 200 vB
Ot 0 MA go 5 MA KsappaTuuras 0 mMA 5mMA
Ot 0 MA go 20 MA 0 MA 20 vA
Ot 4 MA go 20 MA Ot 0,0 % 4o 100,0 % 4 mA 20 mA
0002 | OT0B o 10B (Bxon Ka{mﬁ{yemﬂ WNN B YCTAHOBIEHHbIX TEXHNYECKMX 0B 10B
OTO0B 102 B KaK NIMHEeNHbIN, 3aTem eqnHnLaxt 0B >B
Ot OMB 10 75mB ycTanaBnvsaeTca 0 mB 75 vB
OT OMB A0 200MB KBaApaTuIHas Wkana) 0 mB 200 MB
0003 | TCM 50M, W100=1,428 Ot muHyc 50,0 °C go nntoc 200,0 °C 39,225 om 92,775 om
0004 | TCM 100M, W100=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
TCI 500, Wi0=1,391 Ot muHyc 50,0 °C go nntoc 650,0 °C | 40,000 om 166,615 om
0006 | Pt P50, 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
TCI 1000, W100=1,391 Ot munHyc 50,0 °C go nmoc 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 | TCIN Mp.21, W100=1,391 Ot muHyc 50,0 °C go nntoc 650,0 °C 36,800 om 153,300 om
Ot 0 MA oo 5 MA JInHeapusoBaHHasn 0 MA 5 MA
Ot 0 A go 20 MA (Bxopg kanubpyeTtcs 0 MA 20 mA
Ot 4 MA go 20 MA KaK NMMHENHbIN, 3aTeM Ot 0,0 % go 100,0 % 4 vA 20 mA
0009 | OT0B oo 10B yCcTaHaBnmBaeTcs WNW B YCTAHOBMEHHBIX TEXHNYECKMX 0B 10B
Or0Bmoo2B NMHeapu3oBaHHasa eanHuuax 0B 2B
O1 0 M™MB oo 75 mB wKana, cM. pasgen 0 mB 75 vB
Ot 0 MB no 200 mB 5.3) 0 mB 200 mB
JlnHeapusoBaHHas
Bxop kanunbpyeTtcs kak
TNINHENHbIN, 3aTemM
0010 | Tepmonapa yCTaHaBnvBaeTcs AunanasoH TepMonapbl
NHeapu3oBaHHast
LwKana, cM. pasgen
5.3)
0011 | Tepmonapa TXK (J) TXK (J) Ot 0°C go nntoc 1100°C OmMB | 63,792 mB
0012 | Tepmonapa TXK (L) TXK (L) Ot 0°C go nnoc 800°C OmB | 66,442 mB
0013 | Tepmonapa TXKH (E) TXKH (E) Ot 0°C go nntoc 850°C OmB | 64,922 mB
0014 | Tepmonapa TXA (K) TXA (K) Ot 0°C go nntoc 1300°C OmB | 52,410 mB
0015 | Tepmonapa TMM10 (S) TNM10 (S) Ot 0°C go nntoc 1600°C 0wmB 16,777 mB
0016 | Tepmonapa TIP (B) TNP (B) Ot 0°C go nntoc 1800°C 0 mB 13,591 mB
0017 | Tepmonapa TBP (A-1) TBP (A-1) Ot 0°C go nntoc 2500°C OmB | 33,647 mB

5.1.7 KoppeKkuusa nokasaHui gaTyMka TepMOKOMMeHcauum

Jatynk TepMmokomneHcaummn (BXOA4 TeMMNepaTypHOM KOMMEHCAUUM XONOA4HOMO crnas Tepmonap) YCTaHOBIEH
Ha Kopnyce perynsitopa.

C nomowbo napameTpa SYS.06 npou3BOAMTCA KOPPEKUMs 3HavyeHus TemnepaTypbl  gaTtyvka
TepMokomneHcauun. B pgaHHom meHio uudpposon aucnner 3ABOAHHA nokasbiBaeT 3HayeHve Temnepartypbl,
nony4yeHHoe oT JaTyMka TEPMOKOMMEHCcaUmm, TO eCTb TeMnepaTtypy cpefbl, B KOTOPOW HAXOAMUTCA BO3Me KNeMM Ha
kopnyce perynstopa. [Mpu Heob6xoAMMOCTM, OTKOPPEKTMPOBaTb 3HAYEHMSI [aTyuMka TepMOKOMMeHcauun B
napameTpe SYS.06 ¢ NOMOLLbI0 KNnaBuLl nporpammMmpoBaHna A V.

Hanpumep, ecnu peanbHas TemnepaTtypa cpefbl, B KOTOpoN Haxoantcs gatuuk 28,5°C, a B nyHkTe SYS.06
nokasbiBaet 28,8°C, T0 Heob6xoammMo knasuwen [ V] ymeHblNTb 3HavYeHne Ha aucnnee 3ABOAHHA ¢ 28,8 no 28,5.
Haxatb knasuwy noateepxaeHus [¢] v coxpaHUTb M3MEHEHWA B COOTBETCTBYIOLLEM MyHKTE MEHI0 (CM. paszen
4.7.5).
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5.2 KanubpoBka aHanoroBoro Bbixoaa

[Mepen Havanom kanMBpoOBKM aHanoroBoro Bbixoda HeobxoOAWMO NPUBECTUM B COOTBETCTBME MOSIOXKEHUE
nepemMblyk/ Ha MoAyrfie aHasnoroBoro Bbixofa (YCTaHOBIIEHHOM BHYTPUW perynstopa). Turbl BbIXOAHbLIX CUrHanoBs u
nonoXeHne nepemblykn npusedeHsl B Tabnuue 4.3.

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

MyHktel CALO.01 n CALO.02 wucnonb3yloTcs Ans KanubpoBKM HayanbHOTO M KOHEYHOro 3HayeHus
aHanorosoro BbixoAa. [Nopsaok kKanMbpoBKY CreayroLwmiA:

1. TMopgkniounte Kk aHanorosomy Bbixogy AO perynatopa MUK-121H o6pasuoBbii U3MepuTenbHbIN
perynatop - MunnnamnepMeTp NOCTOSIHHOIO TOKa.

2. B pexume koHdurypauum yctaHoBute napametp CALO.01 "KanmnbpoBka HayanbHOro 3HayeHus
aHanorosoro Bbixoga AO".

3. Haxumasa knasuwm [A] vnm [V] ycTaHOBUTE BENWYMHY BBIXOAHOIO CUrHana no MunnvamnepmeTtpy
pasHyto 0 MA (nnn 4 mA), cooTBeTCTBYIOLWYIO 0% Anana3oHa, B 3aBUCUMMOCTM OT Tna curHana.

4. HaxaTtb knaeuwy [&].
5. YcTtaHoButb napametp CALO.02 "KanmbpoBka KOHEYHOrO 3Ha4YeHUst aHanoroeoro Beixoga AO"

6. Haxumas knasuwmn [A] vinu [V] ycTaHOBWUTE BENUYMHY BBLIXOAHOMO CUrHana mno MunnuamnepmeTpy
paBHyto 5 MA (1nn 20 mA), cooTeTcTByOWYO 100% AnanasoHa, B 3aBUCMMOCTM OT TUMa curHana.

7. Haxatb knaeuwy [¢].

8. ABTOMaTtu4ecku yctaHoButcs napametp CALO.02 "Tect aHanorosoro Beixoga AO".

9. Haxmute knaeuwy [¢].

Heo6xo0umMo mnOMHUMb, 4TO MOCMEe MNPOBEAEHUS KanMbpoBkM HeoBXoAMMO MPOM3BECTU 3anuUCh

napameTpoB B 3HEProHe3aBWCMMYO NamsTb (CM. pasgen 4.4), B NpOTVBHOM cryyae BBeAeHHas nHdopmaums He
OyaeT coxpaHeHa npuv OTKIIOYEHUN NUTaHWSA perynaropa.
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6 TexHn4eckoe obcnyxuBaHue

6.1 O6wme ykasaHuA
TexHUYecKoe 06CnyKUBaHMe 3aKIYaeTcsl B NpoBeAeHUN paboT Nno KOHTPOO0 TEXHUYECKOrO COCTOSIHUS U
nocrefyowemMy YCTpaHeHW0 HedoCTaTKOB, BbISIBEHHbIX B MPOLLECCE  KOHTPOMNs;  MNpodunakTMyeckomy
obcnyXmBaHuio, BbINOSTHSIEMOMY C YCTAHOBMEHHOW NEPUOANYHOCTBIO, ANUTENBHOCTHIO U B ONPeaeneHHOM NOPSIAKe;
YCTPaHEHWI0O OTKa30B, BbIMOMHEHUE KOTOPbIX BO3MOXHO CUMaMy MepcoHana, BbIMOMHSAIOWEro TexHUYeckoe
o6GcnyxuBaHuve.

6.2 Mepbl 6e3onacHocTu
I'IpeHere)KeHMe MepamMn NpeaoCTOpoOXHOCTU U NpaBunamMu 3KkcnnyaTtauMm MoxXxeT CTaTb ﬂpVI"IVIHOVI
TPaBMUPOBaHUA NepcoHana unu noBpexapneHnsa 060py.q0BaHVIF|!
ﬂnil obecneyeHusi 6e3onacHOro McCMNosib3oBaHus 060pyAOBaHMH HeYKOCHUTEeJIbHO BbINONHANTE
yKa3aHusi AaHHOM rnasbl!

6.2.1 Bugom onacHoctu npu pabote ¢ MUK-121H ecTb nopaxaiwollee OeNCTBME INEKTPUYECKOrO TOKa.
MICTOYHMKOM ONAaCcHOCTM €CTb TOKOBEAYLUME YaCTH, KOTOPbIE HAXOAATCS NOA4 HanpsXXeHneMm.

6.2.2 K oakcnnyataumu perynstopa [gonyckalTcs nvua, uMerollmMe paspelleHne ans paboTtbl B
anekTpoycTaHoBKax HanpsixeHnem go 1000 B 1 n3yumBLuMe pykoBOACTBO MO 3KCNyaTaumum B NOSIHOM o0beme.

6.2.3 Okcnnyataums perynsatopa paspellaeTcs Npu HanuynmyM MHCTPYKUMM MO TexHuke 6esonacHocTw,
YTBEPXOEHHOW  MpeanpusTMeM-noTpedbutenem B YCTAaHOBMEHHOM MOpsSAKE W y4YWTbIBalOLWEN crneunduky
NPUMEHEHNSA perynaTopa Ha KOHKpeTHoM obbekte. [pu MOHTaxe, Hanagke W aKcnnyaTtaumm Heobxoammo
pykosogcteoBaTbca JHAOIN 0.00-1.21 pasgen 2, 4.

6.2.4 Bce MOHTaxHble W npocdunakTmyeckme paboTbl OOSMKHbI MPOBOAUTLCA MNPU  OTKITHOYEHHOM
ANEKTPONUTaHUN.

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

7 XpaHeHune U TpaHCNopTUpPOBaHue

7.1 YcnoBuAa XxpaHeHus1 perynstopa

7.1.1 Cpok xpaHeHus B noTpebuTenbckom Tape - He Gonblue 1 roaa.

7.1.2 Perynatop [OOMKEH XpaHUTbCA B CYXOM W BEHTUNMPYEMOM TOMELUeHnM Mpu TemnepaType
okpyxatowiero Bosgyxa ot MuHyc 40 °C go nmoc 70 °C m otHocuTtenbHon BriaxHocTn oT 30 go 80 % (6es
KoHgeHcauun Bnaru). laHHble TpeboBaHUs ABNAIOTCA PEKOMEHAYEMbIMMU.

7.1.3 Bo3gyx B nomeLleHUM He [OSDKEH copepXaTb Mbiv U MPUMMECUM arpeccuBHbIX MApoOB M ra3os,
BbI3bIBAIOLLMX KOPPO3MIO (B YACTHOCTU: ra3oB, CoAepallnx CEPHUCTbIE COeAMHEHNS NN aMMUaK).

7.1.4 B npouecce XpaHeHUs WM JKChayaTauuMu He Knagute Tsxenble npegmeTol Ha npubop u He
nogBepranTe ero HWKakoMy MeXaHW4YecKoMy BO3LEWCTBUIO, Tak Kak YCTPOWCTBO MOXeT AedopMupoBaTbCs U
NoBpeaAnTbLCS.

7.2 YcnoBuA TpaHCNOPTUPOBAHUA perynatopa

7.2.1 TpaHCnopTUpOBaHWE peErynaTopa B ynakoBKe NpeanpusiTUsi-u3roToBUTENS OCYLLECTBNSETCA BCEMU
BMAAMU TPAHCMOPTa B KPbITbIX TPAHCMOPTHBIX CPEACTBaX. TpaHCNoOpTMpPOBaHME camoneTaMm AOIMKHO BbIMOMHATLCA
TONbKO B OTaMNMBaEMbIX repMETU3NPOBAHHbIX OTCEKaX.

7.2.2 Perynatop [OMKeH TpaHCMOPTMPOBATLCH B KIMMATUYECKMX YCIOBUSIX, KOTOPblE COOTBETCTBYIOT
ycnosusim xpaHeHus 5 cornacHo TOCT 15150, Ho npu gaBneHunn He Hke 35,6 kla 1 TemnepaTtype He HMXe MUHYC
40 °C unu B ycnosusax 3 npy MOPCKMX NepeBo3Kax.

7.2.3 Bo BpeMsi norpy3o-pasrpy304HbIX paboT M TpaHCMOpPTUPOBaHWM 3anakoBaHHLIN NpMbop He LOIKeH
noaBepratbCsl pe3kMM yaapam U BNUSHUIO aTMocdepHbIX ocagkoB. Cnocob pasmelleHusi Ha TpaHCMOPTHOM
cpeacTBe AOIMKEH UCKIMYaTh NepemMeLleHne perynsitopa.

7.2.4 MNepep pacnakoBbIBAHMEM NOCME TPAHCMOPTMPOBAHUA MpU OTpULATENbHON TemnepaType perynsrop
HeoOX0AMMO BblAepXaTb B TedeHMe 3 YacoB B YCNoOBUsIX xpaHeHust 1 cornacHo FOCT 15150.

8 FapaHTM n narotoBuTens

8.1 lNMpounsBoauTenb rapaHTMpyeT COOTBETCTBUE perynaropa TexHudeckum ycrosusm TY Y 33.2-13647695-
003:2006. Mpu He cobniogeHnn notpebutenem TpeboBaHUiA YCNOBUIA TPAHCMOPTUPOBAHUSI, XPaHEHUS, MOHTaXa,
Hanagky u aKcnnyatauum, ykasaHHbIX B HACTOSILLEM PYKOBOACTBE, NOTpebuTenb NUaeTcs NpaBa Ha rapaHTuio.

8.2 lapaHTUMHBIM CpOK SKcnnyaTaumu - 5 neT co AHA OTrpy3kM perynatopa. apaHTURHBIM  CPOK
KCnnyaTauun perynsatopoB, KOTOPble MOCTaBMATCA Ha 3KCMOpT - 18 mMecsueB CO AHSA NpocrnenoBaHus UX Yepes
rocyAapCTBEHHYIO rpaHuuy YKpauHbl.

8.3 Mo goroBopeHHOCTU ¢ NoTpebutenem npeanpusTUe-u3roToBUTENb OCYLLECTBIAET nocrnerapaHTUiHoe
TexHn4Yeckoe o6CnyXMBaHUE, TEXHUYECKYHD MNOAAEPXKKY W TEXHUYECKME KOHCYNbTauuu No BCEM BWAaM CBOEW

npoayKuuu.
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NMPUNOXXEHUA
NMpunoxeHune A - NlabapuTHble N NpUcoeaUHUTENbHbIE
pa3mMepbl
Pa3mepbi uHOukamopoe (ducnsiees): MAPAMETP 3ABJAHHA, BUXI4
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NMpunoxeHune b - NogknioyeHne perynatopa. Cxema
BHeLWHNX coeanHEeHUun
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Pucyrok 5.1 — Cxema eHewHux coeduHeHul K peaynsmopy MUK-121H

lMpumeyaHus.
1. Hewncnonb3dyemble KNneMMbl COEAMHUTENBHBIX Pa3beMOB PErynaTopa He NoaKYaTh,
2. HasHauyeHve nepeMblyek AN HACTPOWKU aHaNoroBoro BeixoAa cM. Tabnuuy b.1

Mpunoxexue b.1 NMogknioyeHne aHaNoOroBbIX 4aTYNKOB C MACCUBHbLIMU
BbIXogamu

AHanoroesIn AaTumk c
= NacCHEHbLIM BbIXOA0M

a) noAKn4YeHne nacCMBHOrNro aHanoroBoro gat4ymka




6) noAkrn4vyeHne naccuBHOro AUCKPETHOro Aatymka

PucyHok b.2 - [ModknrodeHue K peaynsmopy MUK-121H aHanoz2o08bix 0am4yukos ¢ naccusHbIMU 8bixodamu

lMpumeyaHue. [NonoXeHNA NepembIveK 151 HACTPOMKN aHaNoroBbIX BXO4OB NpUBEAEHbI B Tabnuue 5.2.

B MNK-121H BCTpoEH 0AMH UCTOYHWUK NOCTOSIHHOrO TOKa AN NMUTaHUS O4HOrO NacCMBHOIO aHanoroBoro
JaTymka unu OByX OAUCKPETHbBIX BXOO0B.

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

PucyHok b.3 - [Nodknto4yeHue UCKpemHbIX Hagpy3okK K peaynsmopy MUK-121H

lMpumeyaHusi.

Mpu nogknioYeHMn WHAYKTMBHBIX Harpy3ok (pene, nyckaTenu, KOHTaKTOpbl, ComeHouabl U T.M.) K
ANCKPETHbLIM TPAaH3UCTOPHbLIM BbIXOAaM KOHTposiepa BO nsdexaHue BbIX04a 3 CTpPOA BbIXOAHOIO TpaH3nCcTopa us-
3a 6onblOro TOKa CaMOWHAYKUMW napannenbHo Harpyske (oOmoTke pene) Heobxoaumo ycTaHaBNuBaTb
onokupytowmn guog VD — cMm. cxemy nogkntoyeHnsi. BHelWHMiA anod yctaHaBnmBaTh Ha KaXXgoM KaHarne, K KoTOpoMy
NOAKI0YEHA NHOYKTMBHAS Harpyska.

Tun yctaHasnuBaemoro avoga KO209, KO258, 1N4004...1N4007 wnu aHanoruyHblA, pacCUMTaHHbIA Ha
ob6paTtHoe HanpsikeHue 100 B, npsimoni Tok 0.5 A.

PekomeHAaaumMu no NnoAKnNOYEHUO MHAyKTI/IBHOVI Harpy3ku ansda MexaHu4ecKkoro pene

roe, R1 pesuctop MJIT-1-39 Om-5%;
C1 koHaeHcaTop K73-17-630B-0,1-0,5 Mk®-10%;
RH MHOYKTUBHAs Harpyska.

PucyHok 5.4 — Cxema noOKmodeHuUsi UHOYKMUeHOU Hazpy3Ku Onisi MexaHUYeCcKo20 pere
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MpumeyvaHus.
1. Ha pucyHke bB.4 ycrnoBHO MoOKa3aHO pacrofioKeHWE W Ha3Ha4YeHUe 3aMbIKaOLWMUX KOHTaKTOB
MexaHunyeckoro pene kaHanos DO1 - DOA.
2. MakcmmanbHO fOoNyCTMMOE HanpsikeHWe U MakcMarbHO A0NYyCTUMBIN TOK:
- 8o 250B (8A) nepemMeHHOro Toka npu pe3ncTMBHOW Harpys3ke;
- 8o 250B (3A) nepemMeHHOro Toka npu MHOYKTMBHOW Harpy3ke (cos@=0,4);
- ot 5 B (10mA) oo 30 B(5A) nocTosiHHOrO TOKa Npy PE3UCTUBHOWN Harpyske.

MpunoxeHue b.3 Cxema nogknioyeHnsa nHtepdenca RS-485

BNUY-485 AnuHa nuHUK ceazn go 1200 M
R2 |a+ RS-485 R1
— |n| \ o=
B-| ! Y
RGND _b W W Lo
‘I’

\ AT B Ar B- At B A+ B- A+v B-
MpeobpasoBarens 01 02 03 Wc-rmo?ﬁif; 20 2
WHTEpelicos wikst | 0T MMK-52H
RS-232/RS-465 MAK-121 WMHK-112 MiK-12

PucyHok B.5 - OpzaHusayusi uHmepghelicHoli cesi3u Mexdy KOMMLIOMEePOM U peayrsmopamu

lMpumeyaHusi.

1. K ogHomy nopty COM unu USB komnbioTepa MOXeET ObITb MOAKMO4EHO A0 32 YCTPOWCTB, BKIOYas
npeobpasoBatens nHtepdericos bINN-485 (BrNiN-52).

2. O6was anvHa kabenbHONM NMHUK CBSA3M He OOoSMKHA npeBbiwaTtb 1200M.

3. B kauecTBe kabenbHOW NMMHUKN CBA3M NPESNOYTUTENBHO MCNOMb30BaTh IKPAHNPOBAHHYHO BUTYIO Napy.

4. invHa oTBeTBNeHn Lo 4OmKHa OblTh KAk MOXXHO MEHbLLEN.

5. K nHTepdencHbiM Bxoaam, pacrnofioXeHbIM B KPaMHWX TOYKax COEAUHUTENbHOM NMHUM HEeOOXOAMMO
NOAKNIOYNTL ABa TepMuHarnbHbIX peanctopa conpotuenennem 120 Om (R1 n R2). MNopknioyeHne pes3nctopoB K
perynatopam Ne 01 — 30 He TpebyeTtcs. NoaknioveHne TepMuHanbHbIX pe3ucTopoB B 6Groke npeobpasoBaHus
uHtepdgericos brNMN-485 (BrNiN-52) cmotpu B PO Ha BIMN-485 (BIMNA-52).

Pasbem-knemma X2 JInHns ceaan
(3kpaHnpoBaHHas BMTas napa)
MpuemonepeaaTymk -B
RS-485 o o TR
Ereencd ] RGND
1200m  JP3
]
GND L e .
——tmm 100 Om ! MNopgkntoyeHue :
1 TEPMUHAIBHOTO |
L _ besucTopa _ !

PucyHok b.6 - PekomeHAyemasi cxema nodkmodeHust uHmepgpelica RS-485
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NMpunoxeHune B - KOMMyHuKaUuMOHHbIe (pyHKLNMN

MpunoxeHue B.1 O6wme cBegeHun

MwukponpoueccopHbin perynsatop MUK-121H obecneurBaeT BbIMONHEHNE KOMMYHUKALIMOHHOW (PYHKLMK NO
uHTepgericy RS-485, no3sonstollen KOHTPONMPOBaTh ¥ MOAMMMLMPOBATL €ro napameTpbl NPY NOMOLLN BHELLHETO
ycTpoiicTea (3BM, MMKPONPOLECCOPHON CUCTEMBI YNPABIEHUS).

MHTepdenc npegHasHayeH ANS KOHUIypUpoBaHWA perynatopa, ONS WCMoNb30BaHUS B KayecTBe
yaaneHHoro yctpoincTtea npu pabote B COBpEMEHHbIX CETAX yrnpasneHus n cbopa nHdopmaumm (npuema-nepegaym
kKomaHa u gaHHbix), SCADA cuctemax v T.n.

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

Onsi paboTbl HEOO6XOAMMO HACTPOUTbL KOMMYHMKALMOHHbIE XapakTepucTuku perynstopa MUK-121H takum
o6pasom, 4TOObI OHWM coOBMaganu C HacTpovikamyv OOMeHa [OaHHbIMU [MABHOMO KOMMbHOTEPA. XapaKTepUCTUKU
ceTeBoro obmeHa HactpamBatoTca Ha YPOBHE SYS koHdwrypauum.

lMpn obmeHe No nHTEpENCHOMY KaHany CBS3W, ecrnv NPOMCXOAUT nepedadva AaHHbIX OT perynstopa B
ceTb, Ha nepegHen naHenu npubopa muraeT nHamkatop IHT.

MporpammHo goctynHble perucTpel perynatopa MUK-121H npuBeaeHsl B Tabnuue B.1.
HocTyn k peructpam onepaTnBHoro ynpasneHusa Ne 0-28 paspelueH NoCTOAHHO.

HocTyn K permctpam nporpammmpoBaHus U KoHdurypaumm Ne 28-196 paspeluaeTcs B criydyae yCTaHOBKU
«1» B peructpe paspeLlueHunsi nporpaMmmmpoBaHms Ne 28, KOTopoe BO3MOXXHO OCYLLECTBUTb Kak C NepeaHen naHenu
perynatopa MWK-121H, tak u c lNK.

JocTyn k peructpam nporpammupoBaHns n koHdurypauum Ne 197-210 paspeluaeTcs B crydae yCTaHOBKM
«2» B perucTpe paspelueHns nporpammmpoBaHuns Ne 28.

KonunyectBo 3anpalunBaeMbix permctpoB He AOMKHO npesbiwaTte 16. Ecrnv B kagpe 3anpoca 3aka3aHo
6onee 16 peructpos, perynstop MUK-121H B oTBeTE OrpaHMYnBaEeT UX KONMYECTBO A0 NepBbIX 16-T1 perncTpos.

Mpn nporpammupoBaHum ¢ K HeobxoaMMO KOHTPONMMPOBaTb AManasOHbl WM3MEHEHUST 3HaYeHUNn
napamMmeTpoB, yka3aHHble B Tabnvue B.1.

Ons obecneyeHus MUHMManbHOrO BpemMeHM peakuum Ha 3anpoc oT [1K, B perynatope cyuiectByeT
napameTp — SYS.02. «Tanm-ayT kagpa 3anpoca B CUCTEMHbIX TakTax perynaropa 1 takt = 250 mkc». MnHumansHo
BO3MOXHbIE TalM-ayTbl AN pa3fnMyHbIX CKOPOCTEW crneaytoLme:

Tanm-ayrT,
CKopoCTs, BuT/C Bpems nepepauu B CVICTeM_HbIX TaKTax
Kagpa 3anpoca, Mcek 1 TaKkT = 250 MKC
(Time out [c'T'])
2400 36,25 145
4800 18,13 73
9600 9,06 37
14400 6,04 25
19200 4,53 19
28800 3,02 13
38400 2,27 10
57600 1,51 7
76800 1,13 5
115200 0,76 4
230400 0,38 3
460800 0,2 2
921600 0,1 1

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

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

Ecnu HabntogatoTcs YacTble cOou Mpu nepefdave daHHbIX OT perynstopa, TO HeoGXoaAMMO YBENUYWTb
3HayeHue ero TanMM-ayTa, HO MpY STOM YYECTb, YTO HEOGXOAUMO YBENIMYUTL BpeMsi MOBTOPHOro 3anpoca ot 3BM,
T.K. BCerga BpeMsi NoBTOPHOIO 3anpoca AOMMKHO GbiTb Gonblue TaiM-ayTa perynsropa.
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PucyHok B.1 - BpemeHHbie Quazpammbi yripasneHusi nepedayeli u npuemom brioka uHmepgpeticos bIN-485 (Bl1N-52)

Tdelay1 — 3agepxka Ha aBTomaTuyeckoe nepekntodeHne bBlA-485 (BrN-52) Ha npuvem panHbIx. OHa
cocTaBnsieT Bpemsi nepegayn ogHoro 6anta.

Tdelay2 — BPEMSI peAKLMUN YCTPOMUCTBA Ha 3anpocC AaHHbIX.

Tdelay3 — 3a4€p>KKa Ha Nnepegady nocnegHero 6avita n3 6ycdepa B nMHuIO.

Tronwsin — MUHUMaIbLHOE Bpems oTBeTa.

MpunoxeHue B.2 Tabnuua nporpaMMHO JOCTYMHbLIX PErMcTPoOB perynsaTopa

MUK-121H
Tabnuya B.1 — [MpozpammHo docmyriHbie peaucmpsbi peaynamopa MUK-121H
< g
s ® o o |Popmar YHKT uana3oH N3MeHeHus
g E % ; [AaHHbIX MeHI0 HaumenosaHue napametpa (aecATUYHbIE 3HaYeHuUs)
g26 o
PervcTp noeHtudgmkaumum ngenms: 121 01 DEC (3Ha4veHune
03 0 INT SYS.04 Mn.6anT - kog (Mogenb) usgenusa 121 DEC, peructpa)
Crt.6anT - Bepcus nporp. obecneyeHus 01 DEC 121 01 DEC (no-6anTtHo)
03 1,2 INT nﬁgﬁgﬁ:g 3HauyeHwue aHanorosoro Bxoga Al1, Al2 napameTtp OT MuHyc 9999 o 9999
03 /06 3 INT SYS.06 Koppekuusi nokazaHui 4aT4nka TepMOKOMMIEHcaLmMm
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 — oTKnM., 1 — BKI.
03706 10 INT MepenHsasi | 3HaveHune ynpajanmou_lero BO34ENCTBUS, NOA4AaBaeMoro 0-999
naHenb Ha aHanorosbif Bbixog AO perynsitopa
MepenHsas
03 11 INT Pexum paboTbl perynatopa 0-PY,1-11Y,2-KY.
naHernb
03/06 | 12,13 INT nre]gﬁg;:g 3apaHHas Touka (slave/master) OT MuHyc 9999 o 9999
03/06 14 INT PaccornacosaHve mexay BXxogHbIM napameTpom PV n
3apaHvem perynsitopa SP
03/06 15 INT MonoxeHne mexaHuama. 1) BHyTpeHHss nepemeHHast Ot 0000 go 0999
cnexeHus 3a Bbixogom 6e3 OC. 2) Bxog Al2 ¢ OC.
03/06 | 16,17 INT E:ggg KoadpduumeHT ycunenums(slave/master) Ot 1 go 50,0
03/06 | 18,19 INT E:Bgi Bpewmsi nHTerpmpoBanus(slave/master) Ot 0000 po 6000
03/06 | 20,21 INT 5:88% Bpewmsi aucbdepeHumpoBaHus(slave/master) Ot 0000 no 6000
03/06 | 22 —27 Peseps
0 — 3anpeLleHo,
03/06 28 INT LOAD.O0 | PaspelueHve nporpammypoBaHus 1 — paspetueHo (per. 29-210)
2 — pa3pelueHo (per. 197-210)
AIN1.00;
03/06 | 29,30 INT AIN2.00 Tun wkanbl Ot 0pm017
AIN1.01; o
03/06 | 31,32 INT AIN2.01 HwxHWI Nnpegen wkanbl OT MuHyc 9999 1o 9999
03/06 | 33,34 INT ﬁmégg BepxHui npegen wkanbl OT MuHyc 9999 1o 9999
AIN1.03; 0 — «XXXX», T — «XXX,X»,
03/06 | 35,36 INT AIN2.03 [MonoxeHne geunmanbHOro pasaenuTens 2 XK, B — €X XK
03/06 | 37,38 INT ﬁ:m;gj lMocTosiHHan BpeMeHn BXOAHOMO LMcpoBoro mnbTpa Ot 000,0 go 060,0*
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03/06 | 39,40 INT AIN1.05; | MakcumanbHas AnMTenbHOCTb MMMYMbCHOW NOMEeXu Ansi OT 000,0 0 005,0*
AIN2.05 curHana
03/06 | 41,42 INT AIN1.07; | MeToa TemnepaTypHOW KOPPEKLMU BXOAHbBIX CUrHanoB 0 — pyyHas
AIN2.07 Tepmonap 1 — aBTOMaTH4eCKas
03/06 | 4344 INT AIN1.08; | 3HayeHue TemnepaTypbl B peXuUMe py4YHOW KOppeKLmm OT MuHyc 99,9 A0 999,9*
AIN2.08 BXOOHbIX CUTHaNoB OT TepMonapbl
03/06 | 45,46 INT %%RRlz%i KoadhduumeHT Koppekuum (cMeLleHne) OT MuHyc 9999 o 9999
DOT1.00- .
03/06 | 47-50 | INT DOT4.00 Jlornka paboTbl BbixogHoro yctpoinctea DO1 - DO4 Ot 0000 go 0006
DOT1.01- | NcTo4HuMK aHanoroBoro curHana Ans ynpasneHuns
03/06 | 51-54 | INT DOT4.01 | ANCKPETHLIM BbIXOAOM OT1 0000 go 0001
) DOT1.02- | AnuTenbHOCTb MMMyrbca BbIXOAHOro ycTponctea DO1 - 000,0* — cTaTu4eckun
03/06 | 55-58 INT DOT4.02 DO4 000,1 — 999,9* — UMNYNbCHbIN
03/06 | 59-62 | INT | POTL03" | yirapka MIN DOL - DO4 B Aanasone Likan!
DOT4.03 BbIOpPAHHOIo TMNa gaTynka
03/06 | 63-66 | INT | POTLO | yorania MAX DO1 - DO4 B Ananasone wkank!
DOT4.04 BbIGpPAHHOIo TMNa gaTynka
03/06 | 67-70 | INT DD%TI'%lOOSS 'mcTepesuc BbixogHoro yctponctea DO1 - DO4 OT MuHyc 9999 fo 9999
03/06 | 71-74 | INT DOT1.06- | BesonacHoe nonoxeHue BbixogHoro yctponcrtea DO1 — 0 — nocneaHee nonoxeHne
DOT4.06 | DO4 npu obpbiBe gatyvka 1 — OTKI. 2 — BKI.
03 /06 75 INT CTRL.00 | Tun perynstopa Ot 0000 go 0012
CTRL.01; 0000 — obpaTtHoe
03/06 | 76,77 INT CTRL.18 Twn ynpasnexus perynsatopa(slave/master) 0001 — npsimoe
CTRL.02; | CkopocTb guHamuyeckon 6anaHcMpoBKu
03/06 | 78,79 INT CTRL.19 | 3apaHus(slave/master) Ot 0000 fo 9999
03 /06 80 INT CTRL.04 Bpems mexaHuama Twm, nepuog NAO-LUIMAM Ot 000,0 oo 999,9
03 /06 81 INT CTRL.05 MuH1ManbHasa AnuTensHOCTb MMNynbca TMUH Ot 000,0 0o 999,9
03/06 82 INT CTRL.06 3apgepxka Ha BkntodeHne DO B NpoTMBOMONOXHOM OT 000,1 70 060,0
HanpasneHuu
CTRL.03; | 3oHa He4yBCTBUTENBLHOCTM 3-X NO3ULIMOHHOTO
03/06 | 83,84 INT CTRL.20 perynaTtopa (MepTBas 3oHa(slave/master)) Ot 0000 Ao 9999
03 /06 85 INT CTRL.07 'McTepesnc BbIXOAHbLIX YCTPOWUCTB UMM. perynsatopa Ot 0000 g0 0900 ?
03 /06 86 INT CTRL.09 OrpanuyeHre MAX aHanoroBon siierikv perynaropa Ot 000,0 oo 099,9 ?
03/06 87 INT CTRL.08 | OrpaHuyeHue MIN aHanoroBon siHevikv perynstopa Ot 000,0 go 099,9 ?
BesonacHoe nonoxeHue BbIXxoga perynsaropa B criyyae
03 /06 88 INT CTRL.10 | oTkasa gartyvka, IMHWN CBA3M NN U3MEPUTENbHOIO Ot 0000 go 0003
curHana
03 /06 89 INT CTRL.11 3HayeHne 6e30M. NONOXEHWs, YCT. NONb3oBaTENEM Ot muHyc 009,9 go 109,9
03 /06 90 Peseps
03 /06 91 INT CTRL.27 KoadpdumumeHT koppekumm K OT MuHyc 99,99 go 99,99
03 /06 92 INT CTRL.28 CwmeLleHve npw koppekuun B OT MuHyc 9999 1o 9999
03/06 03 INT CTRL.29 Orpanuyerune MIN Bxoga Al2 ons (yHKUMIA KOppeKLmm OT MuHyc 9999 1o 9999
VN NpeaBapeHnst
03706 94 INT CTRL.30 OrpanuueHne MAX Bxoga Al2 ansa dyHKUUIA KOppeKLmm OT MuHyc 9999 1o 9999
Unv nNpeaBapeHust
03 /06 95 INT CTRL.12 3anpeT nsMeHeHus1 3agaHns Ot 0000 go 0001
03 /06 96 INT CTRL.26 HasHnaueHne aHanorosoro Bxoga Al2 Ot 0000 no 0003
CTRL.31
(DIN.00);
03/06 | 97,98 INT CTRL.32 HasHaveHue guckpeTHbix Bxogos DI1, DI2 O10po11
(DIN.01)
CTRL.13;
03/06 | 99,100 | INT CTRL 21 Pexum poboTbl curHanusauum All / Al2 Ot 0000 zo 0001
03/06 101,102 | INT g¥gt;g Tun TexHonornyeckon curHanusauum All / Al2 Ot 0000 go 0001
03/06 [ 103,104 | INT g$§t;g YcTaBka TexH. curHanuaauum "MuHumym" All / Al2 OT MuHyc 9999 no 9999
03/06 | 105,106 | INT g$§t;g YcTaBka TexH. curHanusauum "makcumym" All / Al2 OT MuHyc 9999 o 9999
03/06 | 107,108 | INT %ﬁRRII‘_ :;75 ['McTepesuc TexHonornyeckon curHanusaumm All / Al2 Ot 0000 oo 0900
03 /06 109 INT SYS.04 PaspelueHne JononHUTENbLHOW MHAUKALUW NapamMeTpa Ot 0000 go 0002
03 /06 110 INT SYS.05 MHavkaumm napameTpa no ymMonyaHuio Ot 0000 oo 0002
03/06 111 INT AOT.00 MICTOYHUK aHanoroBoro curHana gns ynpaeneHus OT 0000 710 0006
aHanoroBbIM BbixogoM AO (yHKUMS peTpaHCMUCCUK)
03 /06 112 INT AOT.01 HanpaeneHuve BbixogHoro curHana AO 0-npsimoe; 1-o6paTHoe
0,
03/06 113 INT AOT.02 HavanbHoe 3HaueHue BxoAHoOro curHana pasHoe 0% OT MuHyC 9999 710 9999
BbIXOAHOrO curHana
0,
03/06 114 INT AOT.03 KoHeuyHoe 3HauyeHue BxogHoro curHana pasHoe 100% OT MuHyC 9999 710 9999
BbIXOAHOrO cUrHana
AIN1.06,
03/06 | 115,116 | INT KonunyectBo Touek nuHeapusaumm OT1 0000 oo 0019

AIN2.06
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LNX1.00 — | ABcumcchbl OnopHbIX TOYEK NUHeapu3aLum aHaroroBoro
03/06 |117-136| INT LNX1.19 Bxona AIN1 Ot 00,00 8o 99,99
LNX2.00 — | AGcumMcchbl ONOpHbIX TOYEK NIHEeapM3aLMmn aHanoroBoro
03/06 |137-156| INT LNX2.19 Bxona AIN2 Ot 00,00 8o 99,99
) LNY1.00 — | OpaunHaTbl ONOpHbIX TOMEK NIHeapu3aLmmn aHanoroBoro
03/06 |157-176| INT LNY1.19 Bxona AIN1 OT MuHyc 9999 no 9999
: LNY2.00 — | OpanHaTbl ONOpPHbIX TOYEK NMHeapusalmm aHanorosoro
03/06 [177-196 | INT LNY2 19 Bxona AIN2 OT MuHyc 9999 o 9999
03/06 [ 197,198 | INT 2:“%83 MuHuManbHoe 3HaveHne BxogHoro curHana ALl Ot 1500 go 6000
03/06 [ 199,200 | INT 2:“;18 MakcumanbHoe 3HaveHne BxogHoro curHana AL Ot 2000 go 22000
CALO.00; | HavanbHOe 1 KOHEeYHOEe 3Ha4eHue KanmbpoBKK LLKarbl
03/06 | 201,202 | INT CALO 01 Bbixona AO OT MuHyc 9999 fo 9999
03/06 203 INT HavyanbHoe 3HayeHue LiKanbl KanMbpoBkM AaTyuka
TEpPMOKOMMEeHcaumm
03/06 204 INT KoHeuHoe 3HayeHue LiKarnbl KanvbpoBkM AaTyuka
TEPMOKOMMEHcaLMn
03 205 INT CoxpaHeHne HacTpoek 0000
0001 — 3anucatb (cM. n.4.4)
03 206 | INT | MePSAHAR | )\ 6ka kannGposkm
naHenb
03 207 INT Mepeanss Owwubka nonb3oBaTtens npu kanubposke
naHenb
03 208 INT SYS.02 Tavim-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

Mpunoxenue B.3 MODBUS npotokon

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

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

Kagp Modbus coobLeHus cnegytowmn:

DEVICE ADDRESS

FUNCTION CODE DATA

CRC CHECK

8 BITS

8 BITS k x 8 BITS

16 BITS

Fne k<16 — konu4yecTBO 3anpalumBaeMbix peructpoB. Ecnu B kagpe 3anpoca 3aka3aHo Gonee 16
perncTpos, perynatop MUK-121 B oTBeTE OrpaHMYMBaET NX KONMMYECTBO A0 nepBbiX 16-TM perncTpos.

B.3.2 Device Address. Aapec ycTpoicTBa

Apnpec npubopa (slave-yctpoiictea) B cetu (1-255), no kotopomy obpaiyaetca SCADA cucrema (master-
YCTPOWCTBO) CO CBOMM 3anpocoM. Korga yaaneHHbin npubop nocbinaeT CBOW OTBET, OH pasMeLlaeT 3TOT Xe
(cobCcTBEHHBIN) agpec B 3TOM norie, YTobbl master-yCTponcTBO 3HanNo, kakoe slave-ycTponcTBO OTBEYaEeT Ha 3anpoc.

B.3.3 Function Code. ®yHKUMOHaNbHbIN KO4 onepauun

MWK-121 nopgaepxusaeT cnegytoLime pyHKunm:

Function Code DyHKUMSA
03 YrteHne pernctpa (oB)
06 3anuncb B OAVH perucTp

B.3.4 Data Field. Mone nepegaBaeMbix AaHHbIX

Mone paHHbIX coobLLEeHus,

nocbinaemoro SCADA cuctemoin yganeHHomy npubopy,

COAEPXUT

pobaBoyHyo nHdopmaumio, kotopas Heobxoamma slave-yctporictey ana getanusaumm pyHkuun. OHa BKoYaerT:
® HauanbHbIN aApec perncTpa u KoNn4ecTBo perncTpoB Ans yHkuum 03 (YTeHne)
e afpec permuctpa 1 3HauyeHue 3aToro permctpa ans yHkumm 06 (3anuchb).

Mone AaHHbIX COOBLLIEHMS!, NOCLINAeMOoro B OTBET yaaneHHbIM NPUBopPOM, COAEPXKMT:
® KOnMM4ecTBO GaiiT oTBeTa Ha cpyHKkUMo 03 1 coaepxUMoe 3anpallBaeMbiX PErMcTpPoB
® a/lpec perncTpa 1 3HavyeHue 3Toro pervctpa ans pyHkumm 06.
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B.3.5 CRC Check. None 3Ha4eHUs1 KOHTPONILHOW CYMMbI

3HayeHMe 3TOro Monsi - pesynbTaT KOHTPOMS C MOMOLLbI LMKNu4eckoro m3bbiToyHoro koga (Cyclical
Redundancy Check -CRC).

Mocne dopmnpoBaHna coobuweHus (address, function code, data) nepepatoulee yYCTPONCTBO
paccuutbiBaeT CRC ko 1 nomelyaeT ero B KoHel, coobuieHus. MNprnemHoe ycTponctBo paccumtbiBaeT CRC kof
npuHSATOro coobLeHns n cpaBHuBaeT ero ¢ nepeaaHHeiMm CRC kogom. Ecnv CRC kop He coBnagaeT, aTo o3HavaeT
YTO MMEeeT MeCTO KOMMYHUKaLMOHHasa owwnbka. YCTPOWCTBO He BbINOMHAET AENCTBUWA U HE JaeT OTBET B criyyae
o6HapyxeHusa CRC owmnbku.

NocnepoatensHoctb CRC pacyeTos:

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

. Ucknrovatowee I ¢ nepebivn 8 61T Gainta coobLueHus n cogepxxumbim CRC  pernctpa.

. CoBur pesynbTaTta Ha OAMH OMT BNpaeo.

. Ecnu casuraembin 6ut = 1, uckniovatowee N cogepxumoro pernctpa ¢ AO01h sHaveHvem.

. Ecnu caguraembii 6Ut Hynb, NOBTOPUTL Lar 3.

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

. Ucknirovatowee I co cnegytowmmn 8 6ut Ganta coobieHuna n cogepxumbim CRC perncrtpa.
. MoBTOpATHL Warn ot 3 4o 7 noka Bce 6aiTbl coobLeHns He obpaboTatoTcs.

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

O©CoO~NOOOPRAWN-=-

Koroa CRC pa3mellaeTtcs B koHUe coobweHus, mnagwuii 6ant CRC nepegaetcs nepBbIM.

MpunoxeHue B.4 ®opmaTt kKOMaHA

YreHue Heckonbkux pernctpoB. Read Multiple Register (03)
Cnepyowmn popmart ncnone3dyeTtca Ang nepegaym 3anpocos oT MK 1 otBeTOB OT yaaneHHoro npubopa.

3anpoc yctporctBy SENT TO DEVICE:

DEVICE FUNCTION DATA CRC
ADDRESS CODE 03 STARTING REGISTERS NUMBER OF REGISTERS
1BYTE 1BYTE HB LB HB LB LB HB
OTBeT ycTponcTBa. RETURNED FROM DEVICE:
DATA
AgED\IQEES Fggggl(%’\l NUMBER FIRST N CRC
OF BYTES REGISTER REGISTER
1 BYTE 1 BYTE 1 BYTE HB LB HB LB LB HB

Fne «NUMBER OF REGISTERS» 1 n <16 — KonuMyecTBO 3anpalmBaemblx peructpoB. Ecnu B kagpe
3anpoca 3akasaHo Gonee 16 peructpos, perynstop MUK-121 B oTBETE OrpaHMYMBAET MX KONMMYECTBO OO MEPBbIX
16-Tn perncTpos.

Mpumep 1:

1. YteHue perucrpa

3anpoc yctporctBy. SENT TO DEVICE: Address 1, Read (03) register 1
DEVICE FUNCTION DATA CRC
ADDRESS CODE STARTING REGISTERS | NUMBER OF REGISTERS
01l 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 kKomaHaa 3anvcblBaeT onpegeneHHoe 3HadeHune B pernctp. Write to Single Register (06)

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

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

B.5.1 T[lpu onepauuax BBoga/BelBoga (C nporpamMmmHbiM ynpasneHvem DTR/RTS), Heobxogumo
yaepxusatb curHan DTR/RTS [o okoHyaHus nepepauyv kagpa sanpoca. [ns onpegeneHns MOMeHTa nepegayu
nocrnegHero cumeona ns bydepa nepegaun COM nopta pekomeHAyeTCs CNoMb30BaTb AaHHY0 PYHKLMIO:

void WaitForClearBuf (void)
{
byte Stat;

__asm
{
al:mov dx,0x3FD
in al,dx
test al, 0x20
jz al
az2:in al,dx
test al, 0x40
jz a2
}
}

B.5.2 Kagp oTBeTa oT nHgmkatopa nepegaetcs Nnpubopom ¢ 3agepxkon 3 — 9 MC OT MOMeHTa NPUHATUS
Kagpa 3anpoca. [Ina oxuaaHust kagpa oTBeTa He pekoMeHayeTcs ucnonb3oBaTe WinApi: Sleep( ), a ucnonbsoBaTb
OVERLAPPED cTpyKTypy 1 onpefensite nony4yeHne oTBeTa OT UHAMKATopa CrieayoLmnmM 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 HeobxoaMMa nay3a =1Mc ONnsi NEPEKIIOYEHNS B PEXUM
npvema. ns oxuaaHust Takke He pekomeHayeTcs ucnonb3oBaTb yHkumio WinApi Sleep().

B.5.4  Tlpumep 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; // initialize crc
while ( number byte>0 )
{
crc "= *buff++ ; // crc XOR with data
bit counter=0; // reset counter
while ( bit counter < 8 )
{
if ( crc & 0x0001 )
{
crc >>= 1;// shift to the right 1 position
crc ~= O0xA001; // crc XOR with 0xA001
}

else
{
crc >>=1; // shift to the right 1 position
}
bit counter++; // increase counter
}
number byte--; // adjust byte counter
}
return (crc); // final result of crc
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NMpunoxeHue I' - CBOAHaA Tabnuua napameTpos
perynatopa MUK-121

Tabnuya I — CeodHas mabnuya napamempos peaynamopa MUK-121

3aBoa-

MyHKT En. cKue LWar Pas-
MapameTp [dvnana3oH u3MmeHeHUs NapamMeTpa usme- MpumeyaHue
MeHIo nU3M. HacT- aen
~ HeHus
poviku
PID (F .d) Hactpouka koadcdpmumenToB NMUL perynstopa
KoadhduumneHT ycunenus
00 | perynsitopa SLAVE eq. 000.1 — 050.0 001.0 000.1 4.6
(Begomblin)
Bpemsi nHTerpmpoBaHus
01 | perynsitopa SLAVE CeK. 0000 — 6000 0600 0001 4.6 0000 — oTKn.
(Begomblin)
Bpems
02 | AUPDEPEHUMPOBAHIS cek. | 0000 — 6000 0000 0001 |46 | 0000-oTkn.
perynsatopa SLAVE
(Begomblin)
Bpemsi uHTerpmpoBaHus
03 | perynatopa MASTER en. 000.1 - 050.0 001.0 000.1 4.6
(Bepywmi)
Bpemsi uHTerpmpoBaHus
04 | perynatopa MASTER cek. | 0000 — 6000 0600 0001 4.6 0000 — oTKn.
(Bepywmi)
Bpems
anddepeHumpoBaHns _ _
05 perynstopa MASTER cek. | 0000 — 6000 0000 0001 4.6 0000 — oTkr.
(Beayni)
1 o
AINl(H 11 i) HacTporka napameTpoB 6rioKka npeo6pa3oBaHNA aHaNoroBoro
BxogHoro curHana Al1
0000 — nHTepdeNCHbI BBOA
0001 — nnHeHbIN
0002 — kBagpaTU4ecknin
0003 - TCM 50M
0004 — TCM 100M
0005 — rp.23
0006 — TCN 50r1, Pt50
0007 — TCM 1001, Pt100
0008 — rp.21
00 | Tun aHanorosoro Bxoda 0009 — NMHEAPUIOBAHHAS 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)
o1 HwxHuin npegen pasmaxa TeXH. | o MUHYC 9999 710 9999 Mnapwnit | 5 44
LUKanbl en. paspsa Ecnu n.00 BbIGpaH B
BepxHuii npegen pasmaxa TEXH. Mnaguwmii AvanasoHe 0006-
02 || xans: en. Ot muHyc 9999 o 9999 paspsa 3.10 | 9008, 0011-0017 To
0000. 3HayeHne aTnx
MonoxeHne aeunmMansHoOro 000.1 MyHKTOB N3MEHUTL
03 pasgenutens 00.02 000.1 3.10 | Henbas.
0.003
04 | MocTosHHas Bpemeni cek. | OT000.0 go 060.0 000.1 000.1 |3.10 | 000,0 - oTkn.
undposoro unbTpa
MakcumanbHas 3awmTa ot
05 | ANUTENbHOCTb MMMYbCHOW cek. | Ot 000.0 go 005.0 000.0 000.1 3.10 -
UMNYNbCHBIX NMOMeX
rnomexu
06 | Konmuectso yuacTkos OT 0000 fo 0019 0000 0001 |3.10
nuHeapu3aumu Bxoga Al
MeToa TemnepaTtypHou _ T=Tuam+Tkop.py4
07 | KOppeKUmM BXOAHbIX 0000 — pyHas KoppeKuus 0001 0001 3.10 | (cm.AIN.08)
0001 — aBTOMaTUYECKasa KOppPeKLusi .
CUrHanoB oT TepmMonap T=Tuam+TKop.aBT
3HauyeHve TemnepaTypbl B
pexvume py4HOI KoppekLuum TEXH. Tkop.pyy
08 BXOMHBIX CUIHANOB OT en. Ot muHyc 099.9 no 999.9 000.0 000.1 3.10 Mpu AIN.07=0000
Tepmonap
MuHuUManbsHoe 3HayeHue Kogn
09 BXOHOrO curHana ALIM ALIM OT1 1.000 mo 22.00 5.1 TornbKO KOHTPOIb
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[TpodomkeHue mabnuubl I'— CeoOHas mabnuya napamempos peaynsmopa MUK-121

3aBoa-
LWar
MyHKT En. cKue Pas-
MapameTp [Onana3oH nsmeHeHus napameTpa u3me- MpumeyaHue
MEHI0 U3Mm. HacT- aen
™ HeHuA
poWiKku
MakcumarnbHoe 3HaveHne Koa
10 BXOHOrO curHana AL ALIM OT1 1.000 go 22.00 5.1 TornbKo KOHTPOIb
WHpyumpyet
1 KoHTponb cmeLLeHus TeXH. | o MUHyC 9999 10 9999 310 | 3HaueHve
aHarnoroBoro Bxoga en. napametpa
CORR.01
AINZ(H = )JHactpoika napameTpoB 6510Ka npeobpa3oBaHMA aHaNoroBoro
BXogHoro curHana Al2

00 | MapameTpbl ypoBHS AIN2 Cwm. napameTpbl

... | aHanorn4Hbl NnapameTpam yposHs AIN1

11 | yposHsa AIN1

AOT (Hat) Kondmrypaumsa dpyHkumnm petrpaHcmmuccun AO
0000 — nsmepsiemas senuunHa PV1 OTKIOHEHWe
0001 — nsmepsiemas BenuynHa PV2 Bbl4MCNACTCA N0
MCTOYHMK aHanorosoro 0002 — oTknoHeHue 1 g’\‘;ps""gf%nm

00 | curHana ans ynpasneHus 0003 — OoTKNoHeHune 2 0000 0001 HI'I_LLI)/2(r,u,e B'I_”_u "

aHanoroBbIM Bbixogom AO 0004 — 3apgaHHas Todka SP1 HILW CO’OTBeTCTBeHHO
0005 — 3apgaHHas Todka SP2 BEPXHUIA 1 HIKHUIA
0006 — nonoxeHne MexaHnama npegen Lwkarsi.

o1 HanpaBneHwe BbIXOQHOTO 0000 — npsimoe 0000 — AO=y
curbana AO 0001 — obpaTtHoe 0001 — AO=100%-y
HavanbHoe 3Ha4yeHne TexH C yyeTom

02 | BXOAHOro curHana paeHoe e * | OT MuHyc 999,9 oo 999,9 0000 0001 3.13 | meuumansHoro
0% BbIXOOHOrO cuUrHana A paspgenurens.
KoHeuyHoe 3HauyeHne TexH C yyeTom

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

DIN (d 11) KoHdmrypaumsa gUCKpeTHbIX BXOA0B
HasHaueHue anckpeTHoro 0000 — BxoA He uen.
00 Bxona DI 3.11 | Cm. nyHkT 3.11
A 0001-0011

01 HastaueHue auckpeTHoro AHanorvnyHo Bxogy DI1 3.11
Bxopa DI2
MHauvkaums cocTosHus 1 - coorsercTayet

BKITHOYEHHOMY
aunckpeTHbIx Bxogos DI1 n 0011

02 BXOAY, T.€. Ha BXo4
DI2 Ha gucnnee \ N\ Bxop DI1 HOHEHO
NAPAMETP™ \-ommeeeem Bxog DI2 A

HanpsbkeHve 24 B
] o
DOT1 (d ok 1) KoHdpurypauumsa BeixogHoro yctpouctsa DO1
(oTHOCHTENBHO MIN—
0000 — nHTepdeNCHbI BbIBOA MAX
0001 - 6onblie MAX COOTBETCTBYHOLLEro
0002 — meHbLue MIN DO);
0003 - B 3oHe MIN-MAX
00 J'IorVIKaJ paﬁogg;BbIXOAHoro 0004 - BHe 30HbI MIN-MAX 3.12 =5 -->DO cpaboTaer,
ycTpouctea (oTHocuTenbHo MIN— MAX ecrnm B Kakom nnbo
cooTtBeTcTBYytoLWero DO) BbIXOAE napameTp
0005 — 0606LLeHHan curHanusauuns BbIiAET 32 pamKu
0006 — He ucn., BbIXo4 OTKN TEXHOMNOTNYecKon
curHanusauum
McTouHMK aHanoroBoro
01 | curHana ans npaBneHuns 0000 — Bxop Al 0000 0001 3.12
0001 - Bxopg Al2
OMCKpeTHbIM BbixogoMm DO1
n 000,0 - ctaTnyeckmn
NUTENBHOCTb UMMyIbca Mnagauwwuii 000,1-999,9 -
02 BbIXoAHoro yctpoinctea DO cex. Ot 000,0 A0 999,9 000,0 paspsif 3.12 UMMYnNbCHBIN
(amHamuyeckmn)
03 | Veraska MIN DO1 TexH. | B ananasoHe wkanbl BbIGpaHHOIO 020,0 000,1 312
en. TWMNa aHanoroBoro curHana C yyeTom geunm.
04 | Veraska MAX DO1 TexH. | B ananasoHe wkanbl BbIGpaHHOIO 080,0 000,1 312 | Pasmenutens
en. TWMa aHanoroBoro curHana n3mepsieMoi
'McTepesnc BbIXoOHOrO TEXH. Mnagauwwuii BENWYMHBbI

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

06 DO1 B cnyyae oTkasa nonoxexHve 0000 312
fatyuvka, NMMHUM CBA3MN 0001 — oTkn.

WM N3mMepuTenbHOro 0002 — BKkn.

napameTpa
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[MpodomkeHue mabnuubl I’ — CeoOHas mabnuya napamempos peaynsmopa MUK-121

3aBoa-
LWar
MyHKT En. cKue Pas-
NapameTp Avana3oH nameHeHus napameTpa n3me- MpumeyaHune

MEHI NU3M. HacT- HeHus aen

ponku
DOT2 (dokE E) KoHdurypauus sbixogHoro yctpovcrtesa DO2
00 | MNMapameTpbl ypoBHs DOT2

06

aHarnorMyHbl NnapameTpam

Cwm. napameTpbl
yposHa DOT1

yposHa DOT1
DOT3 (d ok 3) KoHdurypaumsa BbixogHoro yctponuctea DO3
00 | MNMapameTpbl ypoBHs DOT3 CM. napameTpbl
... | aHanorn4Hbl NnapameTpam o8Hg DOT1
06 | yposHsi DOT1 yp
DOT4 (d o E ) KoHdmrypaums BbixogHoro ycTpoiictBa DO4
00 | MapameTpbl ypoBHs DOT4 CMm. napameTpbl
... | aHanorn4Hbl NnapameTpam yposHa DOT1
06 | ypoBHsi DOT1
CTRL ([ Er n'_) KoHdurypaumsa cTpyKkTypbl perynatopa
0000 — 2-X NO3ULIMOHHbIV
0001 — 3-X NO3UNLMOHHBbIN
0002 - NMna-Wwmnm
0003 - MNMN[-aHanoroBbIn
0004 — NMO-aHanoroBbIn
COOTHOLLEHWS
0005 — kackagHbii MNIO-
aHanorosbIv
0006 — MNMN[-aHanoroBkLIN C BHELL.
KOppeKunen 3agaHnsi
00 | Tun perynaTtopa 0007 — MNO-aHanoroBkIn ¢ BHeWwHUM | 0003 0001 3.9
3aaHvnem
0008 — M A-MmnynbCHBIN
0009 — MA-umnynbCHbIN
COOTHOLLEHWI
0010 — kackagHbii MNO-
MMMYNbCHbIN
0011 — MO-MMNYnbCHBIN C BHELL.
KOppeKunen 3agaHns
0012 — MO-uMnNynbCHbBIN C
BHELUHVM 3aaHuNaM
01 | Tun ynpasnexwus perynatopa 8882 B ggg;;?e 0000 E - g\F; _ E\P/
02 (6:KOpOCTb OUHaMU4ecKon TexH. OT 000,0 30 999,9 090.0 000.1 0 - oTkn. C yyetom
anaHCUpPOBKM 3agaHusi en./MuH Jel. pasgenvTens
[aHHbI napameTp
30Ha HeYyBCTBUTENBHOCTH npeacraBnset
03 3-X NO3ULMOHHOTO TeXH. | o 000,0 30 999,9 0000 NonoBUHHOE
perynsaTtopa en. 3HayeHue 30Hbl. C
(MepTBas 30Ha) y4eTOM AEeLMM.
pasgenutens PV
Bpemsi mexaHnama Tm vnnu [na nmnynbcHoro n
04 nepuo MAT-LUVM cek. Ot 000,0 0o 999,9 010.0 000,1 LLIVM perynsiTopa
MuHuMmanbHas
05 | AnuTenbHOCTL UMMynbca CexK. Ot 000,0 go 999,9 000.1 000,1 Ans umnynkcroro
TMH perynsitopa
3apepkka Ha BkntodeHne DO L1151 MIMNYTIbCHOTO
06 | B NPOTUBOMONOXHOM Cexk. 000,1 - 060,0 000.1 000,1
perynsitopa
HanpasneHuu
07 lnctepesnc 2-x, 3-x TexH. | OT 0000 go 0900 000.0 C yyeToM geuum.
NO3WNLMOHHOTO perynatopa en. : pasgenutenst PV
OrpaHuyerne MUH g:;ngrmog(;‘o "
08 | aHanoroBow A4enkun % Ot 0000 go 099,9 000.0 W — WM
perynsaTtopa
perynsiropa.
OrpaHuueHne MAKC
09 | aHanoroBon s4enkn % Ot 0000 go 099,9 099.9
perynsrtopa
BesonacHoe nonoxeHne 0000 — nocnegHee NonoXxeHue
BbIXOAa perynsaropa B 0001 — 0% (oTkn.)
10 | cny4yae oTka3a gaTyuka, 0002 — 100% (Bkr.) 0003 0001

JNINHUK CBA3N NUnn
n3MepuTesibHoro napameTpa

0003 — 6e3onacHoe nonoXxeHve
yCTaHaBMMBaEMOe Nnonb3oBaTenem
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[TpodomkeHue mabnuubl I’ — CeoOHas mabnuya napamempos peaynsmopa MUK-121

3aBoa- War
MyHKT En. cKue Pas-
MapameTp [dvnana3oH M3MmeHeHUs NapamMeTpa usme- MpumeyaHue
MeHIo U3Mm. HacT- aen
~ HeHus
poWiKku
3HayeHve 6esonacHoro
11 ;gf::;i*;"fsaemom % Ot 000,0 A0 099,9 055.5 000.1
nonb3oBarenem
0000 — paspeLueHo [ns perynaTtopa
12 | 3anpeT uaMeHeHus1 3agaHus 0001 0000 0001 COOTHOLLIEHS
13 | Pexum curHanusauum All 0000 — HenpepbIBHbIN o 0000 0001
0001 — neprogun4eckmmn
Tun TexHonorm4eckomn 0000 — abcontoTHast

14 curHanmsaumm All 0001 — geBnaumoHHas 0000 0001 312
YcraBka "MuHimym” TexH. | B ananasoHe wkarnbl BbIGpaHHOIO C yyeTtom geumm

15 | TexHonoruueckoit S| 2A P 040.0 312 | 7Y ASLM.
cvrHanusaunn All en. TUMa aHanoroBoro curHana pasgenutens PV
YcraBka "makcumym"

16 | TexHonomueckor TexH. | B guana3soHe wkanbl BbIGpaHHOroO 060.0 3.12 C yyeTom geumm.
cvrHanusaunn All en. TUMa aHanoroBoro curHana pasgenutens PV
l'vcTepesuc

17 | TexHonorn4yeckomn TEXH. Ot 000,0 oo 090,0 000.5 3.12 C yqeTom 'qeug'{"/'
curHanmsauum All ea. pasfenMTens

18 Twn ynpaBneHus perynsatopa 0000 — obpaTtHoe 0000 E=SP-PV
Master 0001 — npsimoe E =PV -SP
CkopocTb AUHaMUYECKOW 0 - otkn. C yyeTom

19 | GanaHcUpoBKM 3anaHus! TeXH- | o1 000,0 go 999,9 099.9 000,1 [eLmMm.

en./MuH
Master pasgenutens PV
HaHHbIN napameTp
30Ha HEeYYBCTBUTENBHOCTH npencrasnseT

20 3-X NO3NLMOHHOTO TeXH. | o 000,0 0 999.9 0000 NonoBUHHOE
perynstopa Master en. 3HayeHue 30Hbl. C
(MepTBas 30Ha) y4eToM AeLmnm.

pasgenutens PV

21 | Pexxum curHanmuaaumm Al2 0000 — HenpepeiBHbIA 0000 0001

0001 — nepuogunyecknm
Tun TeXHONOrM4eckon 0000 — abcontoTHas
22 curHanmsaumm Al2 0001 — geBnaymoHHas 0000 0001 312
ycraBka "MuHimym” TexH. | B gnana3soHe wkanbl BbIGpaHHOrO C yyeToM geuum
23 | TexHonorm4eckomn ’ A P 040.0 3.12 Y A LlPV.
CUrHANM3aLMN Al2 en. TWMNa aHanoroBoro curHana pasgenurtens
YcraBka "makcumym” TexH. | B gnana3soHe Lwkanbl BbIGpaHHOTO C yyeToM geuum
24 | TEXHONOrM4ecKomn ’ A P 060.0 3.12 Y A LlPV.
cUrHANM3aLMN Al2 en. TWMNa aHanoroBoro curHana pasgenurtens
Fuctepesnc TeXH C yyeToM geuum
25 | TexHonornueckon " | 000,0 - 090,0 000.5 312 | Y POV
curHanmaaumm Al2 ea. pasaenuTens
0000 — He ucnonb3yeTcs
0001 - obpaTHas cBsA3b No
NOMOXEHWI0 MexaHu3ma

Ha3HaueHue aHanoroBoro MMMYTECHOTO perynstopa

26 axona Al2 0002 - Bxog npeaBapeHnst 0000 4.6.5
A ynpaBnsitoLLero BO3AenCTBuUsS:

perynsitopa
0003 - nHavKaums nonoxexHve
MMMyYNbCHOro MexaHuama

27 | KoachdpuumeHT koppekummn K OT MuHyc 99,99 oo 99,99 010,0 4.6.5

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

29 | NS dYHKUUIA KOPPEKLMU Unn OT MuHyc 9999 o 9999 0000 000,1
npeaBapeHust
OrpaHunueHne MAX Bxopa [insa kackagHoro

30 | Al2 pns dpyHKUMIA KOppeKUMn OT MuHyc 9999 o 9999 099,9 000,1 perynsitopa
Unv nNpeaBapeHust napameTpbl cnyxat
HasHaueHme aMCKDeTHOM 0000 — BxoA He ucr. orpaHuyeHnem

31 axona DI AncKp 3.11 | BbiIxoga BeayLlero

& 0001-0011 perynatopa
HasHaueHune gucKpeTHOro 0000 — BxoA He uen.
32 3.11

Bxopa DI2

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

3aBop-
A LWar
MyHKT En. cKue Pas-
NapameTp Avana3oH nameHeHus napameTpa n3me- MpumeyaHue
MeHIo U3Mm. HacT- aen
~ HeHus
pouku

LNX1 (L nu x') A6cuucchbl (X) onopHbIX ToYeK nuHeapusauum Bxoaa All

ABcumcca HayanbHoro

00 | 3Ha4veHus (B % OT BXOOQHOro % 00,00 — 99,99 00,01 3.10
cursana)
19 | Abcuumcca 19 Toukn % 00,00 — 99,99 00,01 3.10

LNY1 (L 5 ) Opaunatbi (Y) onopHbIX ToYek nuHeapu3saumm Bxoaa Al1

OpauHaTa HavanbHoro

0o | 3HaueHus (curHan B TeXH. | o MUHyC 9999 10 9999 0000 Mnagwnit | 5 44
TEXHWYEeCKVX eanHMLax oT - | ea. paspsa
9999 go 9999)
TEeXH. Mnagwwuia
19 | OpauvHaTta 19 Toukm en. OT MuHyc 9999 fo 9999 0000 paspsa 3.10

LNX2 (L n U E‘) Ab6cumccenbl (X) onopHbIX TOYEK NMHeapusauum Bxoga Al2

00 | MapameTpbl ypoBHSA LNX2
... | aHanormyHel NapameTpam
19 | ypoBHa LNX1

LNY2 (LnY E‘) OpauHarbl (Y) onopHbIX TOYeK NMHeapusauuu Bxoga Al2

00 | MNMapameTpbl ypoBHst LNY2
... | aHanornyHbl NnapameTpam
19 | ypoBHa LNY1

cLi1 (LL 1 ) Kanu6poska aHanorosoro Bxoga Al1

) f_ KoHTponb BXxogHoro curHana | % -5,0 go 25,0 000,0 5.1 TonbKo KOHTPOSb
1 | Kannbposka HwxHero TEXH. MnagLwmi
L L | npupena wkanbl nsmepequs | en. OT MyHyc 9999 Ao 9999 0000 paspsn | %
] H KoHTponb BxogHoro curHana | % 90,0 go 110,0 100,0 5.1 TornbKo KOHTPOb
r KannbpoBka BepxHero TEXH. Mnaguwmii
L H nepgena Lwkanbl u3amepeHvs | eq. OT MuHyc 9999 Ao 9999 0000 paspsia 5.1
KoHTponb pesynbTatoB ‘o
,'_ KanMbpOBKM HWKHErO ALTI'I 1,400 po 5,000 1,700 5.1 TonbKo KOHTPOIb
npvgena wkanbl MU3aMmepeHus
KoHTponb pesynbTatoB ‘o
H KanMbpoBKM KOHEYHOro ALTI'I 4,800 oo 22,00 10,00 51 TonbKo KOHTPOIb
3HAYEHVs LIKaNbl U3MEPEHUS

COR1 (E or n') Koppekuusa aHanorosoro sxoga Al1

00 Koppekuusi aHanorosoro TexH. | OT muHyc 9999 no 9999 0000 000,1 3.10 | Unguumpyet
BXo4a eq. PV=PV+A
KoathdpuumeHT koppekumum TexH. | OT muHyc 9999 no 9999 0000 000,1 3.10 | Unguumpyet A

01 | (cmeLlleHue) aHaANoOroBoro en.

BXoAa
[l
CLI2 (LL :E’) KannbpoBka aHanorosoro Bxoga Al2
MapameTpbl ypoBHsi CLI2
aHarnorMyHbl NnapameTpam
ypoBHsa CLI1
-
COR2 (Lor E') Koppekuusa aHanorosoro sxoga Al2
MapameTpbl ypoBHs COR2
aHarnorMyHbl napameTpam
ypoBHa COR1
[
CALO (L HL o) Kanu6poska ananorosoro Bbixoga AO
WHavkaums v nsmeHeHue

00 | cocTosiHMA aHanoroBoro % 0-100 5.2
Bbixoga AO
Kanubposka MUHMMyMa

01 5.2
aHanoroBoro Bbixoga AQO

02 Kannbposka makcumyma 52

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

3aBog- w
ar
flyHKr MapameTp EA. [Anana3oH nsmeHeHnsa napameTtpa ckne n3me- Pas- Mpumeyanue
MeHIo nU3m. HacT- aen
= HeHus
pounkun
SYS (545) O6wme napameTpbl
00 CeTteBon agpec (Homep 0000 — 0255 0000 0001 B.1 0000 — oTknto4eH
npubopa B ceTun) 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
Tavim-ayT Kagpa 3anpoca B
02 | cuCTeMHbIX TakTax 0001 — 0200 0006 0001 B.1
1 TakT = 250 MKC
Kog perynstopa.
03 | Bepcusa nporpammHoro 12.xx B.1 Cnyxe6Has
MHopMaLma
obecneyeHns
= 0 — He paspelueHo
aspeLLeHns Ha MHAMKaumo
04 napameTpa PV2 1-pv2
2 -PV2 n DI/DO
MynkT 0002
0 - PV1/PV2 ncnonb3yeTcst
05 | Hgukaums no ymonyaHuo 1 — perynsrtop S TONbKO Ans
2 — perynsatop M KackagHoro
perynupoBaHusi
06 Koppekuusi nokasaHun
AaTyvka TepMoKoMneHcauum
SAVE (5HuFE) CoxpaHeHne napameTpos
00 | CnyxebHasa nHdopmauus
3anvck napameTpos B 0000
01 | sHeproHe3aBUCUMYIO NaMsTb 0001 — 3anucaTs 4.4.3
(HacTpoVikn nonb3oBaTens)
LOAD (L o Hd) 3arpyska napameTtpos
PaspelueHue 0000 — 3anpeLiyeHo
00 | NnporpamMMUpPOBaHUs NoO CeTH 0001 — pa3speLueHo (per. 29-196) 443
ModBus 0002 — paspelueHo (per. 197-210)
o1 3arpy3ska HacTpoek 0000 444
nonb3oBarens 0001 — 3arpy3nTb
02 3arpyska 3aBOACKUX 0000 4.44
HacTpoek 0001 — 3arpy3nTb
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INucTt perncrtpaumm uameHeHUn

Bcero
Homepa nuctos (cTpaHuLy) ANCTOB 3
Nam. 5 Ne Bxogswwmin Ne conpoBoxaato- Moan. [ara
OOKyMEeHTa Liero AOKyMeHTa 1 gata
N3ame- 3awme- Ho- HOKYMEH
HEHHbIX HEHHbIX BbIX Te
1.00 Conynsik
B.M.

1.01 70 ver 12.01 McnpasneHa cxema Conynsik 20.06.12
noaKntoYeHne ANCKPETHbIX B.M
Harpys3ok

1.04 70 ver 12.01 VcnpaBneHbl HEeTOYHOCTU B Conynsik 23.01.14
pUCyHKax B.M

1.05 70 ver 01.06 McnpaBneHbl HETOYHOCTUN B Mapwkot 11.04.14
TekcTe 0.A.

1.06 61 ver 01.10 [NpvBeneH B cooTBETCBUE C MapwkoT 16.03.15
HOBOW MPOLLIMBKON n.A.

1.07 61 ver 01.11 [o6GaBneHa BO3MOXHOCTb MapwkoT 27.03.15
COXpaHEHUS C BEPXHErO 0.A.
YPOBHS

1.08 61 ver 01.13 [NpvBeneH B COOTBETCTBUE C CnaBssik 12.06.18
HOBOW NPOLLMBKON AA.

1.09 61 ver 01.13 Hob6aeneHo mapkmposky DIN- CnaBsik 17.12.19
penku B Tabnvue ycrnosumn AA.

akcnnyataumu. McnpaeneHo
HETOYHOCTW B CBOOHOMN
Tabnuue napameTpoB
perynsitopa/






