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1. BBegeHue

HacTosiliee pyKOBOACTBO MO 3KCMiyaTauuv npeAHasHayeHbl Ars O3HaKOMITeHUs noTpebuTenen,. c
HasHayeHneM, MogensiMu, MPUHLUMNOM OEWCTBUS, YCTPOWCTBOM, MOHTaXOM, 3JKcrryaTaumen n oOCRyKuBaHWEM
MUKPOMNpPOLIECCOPHOro npeobpasoBaTens-perynatopa noreHuumometpuyeckoro MM-10, koTopbid COCTOUT. M3
nameputensHoro npeobpasosatenst IM-10-1 n MukponpoueccopHoro perynsitopa [MM-10-2«(B GanebHeniem -
npeobpasoBaTenb-perynsarop noteHunomeTpu4eckun M-10).

BHUMAHUE Mepen ucnonb3oBaHveM M3fenusi, NoXanywucra, 03HaKOMbTECh
C HacToALMM PYKOBOACTBOM MO 3KchnyaTauum Ha npeobpasdoBarenb-
perynatop noteHuynomeTpudeckun MNrl-10:

MpeHebpexeHne Mepamu nNpPegoCTOPOXHOCTU WM MpaBunamm
aKCnnyataumm MOXeT CTaTb MPUYUMHON TPaBMMUPOBAHWSA NepcoHana umnm
nospexgeHnsa obopynosaHms!

B cBsA3M C NOCTOsIHHOM * paBoToi no< COBEPLUEHCTBOBAHUIO
u3genus,  MOBbILWAKLWEN  ero  HageXHOCTb U1 ynyywarwowen

XapakTepucTtukn, B KOHCTPYKLUUO MOTyT ObITb BHECEHbI HE3HAYMTENbHbIE
N3MEHEeHUA, He OTpaXXeHHble B HacToALlleM U3aaHuu.

CokpalueHus1, NPUHATbIEe B aHHOM PYKOBOACTBE

B HaumeHOBaHMAX napameTpoB, Ha PUCYHKax, MPU LUGPOBbIX 3HAYEHUSAX U B TEKCTe WCMONb30BaHbl
cokpalleHus n abbpesuatypsbl (cM. Tabnuuy 1.1), o3HavatoLwme criegyoLee:

Tabnuua 1.1. CokpaleHusa n abbpeBnatypbl

Abbpesnatypa NonHoe HaumMeHOBaHue 3HaueHue
(cumBon)
PV nnn X Process Variable N3amepsiemasn BennunHa (KOHTpONMpyembin 1
erynupyemMbli napameTp)

SP unnu W Setpoint 3agaHHas To4vka (3agaHve perynsaropy)

MV nnn Y Manipulated Variable MaHunynupyemasn nepemeHHas, nepemeHHas
npeacTaBnsoLLas 3Ha4eHUe ynpaBnsoLLEro
BO34€EWCTBUSA, NO4AaBAEMOrO Ha aHanNoroBbIN BbIXOA,
YyCTpOWCTBa

Z ExternalhDisturbance BHellHee Bo3mMyLLalOLLlee BO3AENCTBUE

LSP Local Setpoint JlokanbHas (BHYTPEHHsIA) 3agaHHas ToYKa

Tt Time Bpems, MHTepBan BpeEMEHU

Al Analogue. Input AHanorosbIvi BBOA

AO Analogue Output AHanorosbI BbIBOA

DO Discrete Output [ncKpeTHbIN BbIBOA
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2. HasHavyeHune. PyHKUMOHANbHbIE BO3MOXHOCTH

MukponpoueccopHbIi MpeobpasoBaTenb-perynatop noteHuvomeTpuyeckun [MM-10 n3mepsetr. v perymnu-
pyeT - B 3aBMCMMOCTM OT KOHAMrypaumu - BenuunHy pH unm pegokc-noteHuman (MB/ORV) B BoAHbIX pacTBOpax.

M3meputenbHbli npeobpa3soBaTtens MM-10-1 MeeT BXoA4 ANs NOAKMYEHMUS:

- U3MepuTenbHON a4yenkn pH (CTEKNSAHHOIo 1 ONOPHOro arekTpoaa),

- U3MepUTENBHON SYEeNKN pedoKe-NoTeHUmana (MeTannmy4eckoro 1 ONopHOro AneKkTpoaa).

NamepuTenbHbIi NnpeobpasoBatens MM-10-1 npeaHasHaveH Ans npeobpa3oBaHUs 8.4.C. YyBCTBUTENbHbLIX
9MEeMEHTOB MEepBUYHbIX npeobpasoBaTenen, MpPUMEHAEMbIX [ANA  MOTEHUMOMETPUYECKUX W3MEpPEHWUn, B
3MNEeKTPUYECKMIN HeNpPepbIBHbIN BbIXOAHOW CUrHarmn noCTOSAHHOIO TOKa.

Beixog  npeobpasoBatenss [M-10-1 nogkmiovaeTtca K Bxogy — npeobpasoBartend-perynsropa
noteHuyuomeTpudeckoro MM-10-2. Ko BTopoMy aHanoroBoMy Bxogy perynsatopa [MM-10-2 moXeT ObiTb NOAKMOYEH
Tepmonpeobpa3oBaTtenb COMNPOTUBIEHUSA [ANs aBTOMaTUYECKOW KOPPEKUUW <U3MepseMoro 'nmapametpa Mo
Temneparype.

MpeobpaszoBaTtenu-perynsatopbl noteHunomeTpudeckue [MMM-10-2 npeactaBnsioT COBON HOBLIA Knacc
COBpPEMEHHbIX LMPOBLIX PErynsaTopoB HENPEpbIBHOTO AEWCTBUS C MMNYNbCHbIM BbixodoM. [lpeobpasosaTtenu-
perynaTopbl NPUMEHSAIOTCA ANA YNPaBneHns TEXHONOrMYecknMm npoueccamu’ B IpomMblLLneHHocTn. Perynartop MMM1-
10-2 nossonseT obecneynTb BLICOKYID TOYHOCTb MNOAAEPXKAHUS 3HAYEHUs M3MepsiemMoro napametpa.
OmnuvyumensHol ocobeHHocmbio npeobpasosaTenb-perynatopa [1MM-10-2 asnAeTcawHanMyve TpexypoBHEBOW
ranbBaHNYECKON M30MNALMN MEXAY BXOAaMM, BbIXOAAMMW W LiEeNbio NUTaHUS.

MNpeobpasoBaTtenb-perynsatop npegHasHayeH Kak Ay, aBTOHOMHOTO, Tak W Ans  KOMMEKCHOro
ucnonbsoBaHua B ACYTI B 3Hepretuke, MeTannypruv, XUMUMECKOW, NULEBOW U APYrMX oTpacnsx
NPOMBILLIIEHHOCTN 1 HAPOAHOM XO35INCTBE.

Mpeobpa3oeamens-pe2ynsamop nomeHyuomempuyveckuii M1M1-10 npedHa3HayeH:

® [nsl U3MEPEHUSI KOHTPONMPYEMOro BXOAHOIO hM3UYECKOro napameTpa - 3HadeHWst BenuyuHbl pH unm
penokc-noteHuyunana (MB/ORV) n temnepatypbl cpefbl (pactBopa), 00paboTku, npeobpasoBaHua U oTobpaxeHus
TEKYLLUX 3HAYEHMIN Ha BCTPOEHHbBIX YeTblpexpaspsaHbIX LMdPOoBLIX MHAUKATOPaXx,

e npeobpasoBaTtenb-perynartop popmmpyeT BbIXOZHOW MMMYINbCHBIV UM aHanoroBbi CUrHan ynpaBneHus
BHELLUHNM MCNOSHUTENbHLIM MexaHn3MoM, obecneynBasi UMAYbCHOE perynupoBaHne BXxogHoro napametpa no [T,
MM, NO wnu ML 3akoHy B COOTBETCTBMM C 3a4aHHOW MoONb3oBaTenem JorMkon paboTebl M napameTpamu
perynmpoBaHus,

e npeobGpasoBaTenb-perynaTops/ PopMupyeT BbIXOAHbIE CUrHarnbl TEXHOMOIMMYECKOW CUrHanusauun, Ha
nepegHen naHenu UMeTCS MHOUKATOPLI ANs cUrHanusaumm TEXHONMOMMYECKN ONacHbIX 30H, CUTHarbl MPEBbLILLEHNUS]
(3aHWKeHMA) perynupyemMoro nnu n3amepseMoro napameTpa.

® ranbBaHWYeCKN pas3fereHHbIN. aHanoroBbli BbIXOA M3MepeHHOro 3HadveHusa 0(4)-20 mA ceobogHo
BblOMpaembli 1 MacwTabupyembii Ans peTpaHCMUCCUM MnapameTpoB: BenuuuHbl PH, pepokc-noTteHumana,
Temnepartypbl N 3agaHHON TOYKM.

Cmpykmypa npeo6pa3zoeamens-pe2ynsimopa r1r-10-2 nocpedcmeom
KOHghucypayuu Moxem O6bimb U3MeHeHa Onsi peweHusi caedyrowux 3aday
peaynupoeaHusi.

v’ 2-X, 3-X NO3ULMOHHOIO, UMMYNBCHOMO UMW aHanoroBoro perynaropa,
v NHpukatopa dunsnyeckux BennymH: pH nnm pegokc-noteHumana (MB/ORV) u Temnepatypbl cpeabl.

BHyTpeHHSAS wAporpaMmHas - mamsATb  npeobpasoBatenb-perynsatopa [1M-10-2 copepxut  Gonbluoe
KONMMYeCTBO CTaHAAPTHBIX (PYHKUMIA. HEO6X0ANMBIX AN YNPaBNeHNs TEXHONMOrMYECKUMY npoLeccammn GonbLUIMHCTBA
WHXXEHEepPHbIX NpUKNaaHbiX daaady, HanpymMep, TakmMx Kak:

® CUrHanM3awue OTKIIOHEHMWI MO yCTaBKaM MUHUMYM U MakCUMyM,

® NporpammHasi kKannbpoBka KaHarnoB Mo BHeLLHeMy 06pa3LioBOMY MCTOYHWKY aHanoroBoro curHana,

® Lndposas punbTpaums,

e MacLuTabupoBaHue LLKan n3mMepsieMbIx NnapameTpos.

lMpeobpasoBaTenu-perynsatopbl noteHunomeTpudeckne [1M-10-2 KOHUrypupyloTCs 4Yepes nepefHio
faHenb npubopa wnu Mepes ranbBaHUYecku pasgeneHHbll uHTepdenc RS-485 (npotokon ModBus), 4Tto Takke
Nno3BonsieT WCMonb3oBaTb Npubop B KayecTBe yAarieHHOro KOHTpornepa npu paboTe B COBPEMEHHbIX CEeTHAX
yrnpasrneHus U cbopa nHcopmaumm.

MapameTpbl KoHUrypaumu npeobpasoBartenb-perynaropa [M-10-2 coxpaHsAlTcA B 3HEProHe3aBUCUMOMN
namaTu u npubop cnocobeH BO30GHOBWTL BLIMOMHEHWE 3ajay yNpaBreHWst Mocrne MNpepbiBaHUst HamnpsKeHUs
nuTaHus. batapes pe3epBHOro NUTAHUA HE UCMONb3YETCS.

PerynaTtopsl MoryT m3rotaBnuBatbCA NO MHAMBUAOYaANbHOMY TEXHUYECKOMY 3afaHuio AN BbINOMHEHMWS
KOHKPETHOW TEXHONOMMYECKOn 3agayn.
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3. TexHU4YecKkne xapakTepUCTUKn

3.1. AHanoroBble BXxoAHble curHanbl perynartopa MMM-10-2

All - BXOAHOW M3MepSAEeMbIA, KOHTPONMPYEMBIN W PErynvpyembli napaMeTp BenuuuHbl pH vnv pegaokc-

noteHuyuana (MB/ORV)

Al2 - BXOOHOM curHam oT TepmonpeoGpasoBaTens COMPOTUBMEHUS A1 aBTOMAaTUYECKOW  KOppeKLun

namepaemMoro napameTpa no remnepatype

Tabnuua 3.1. TexHn4Yeckne xapakTepucTUKM aHanoroBbliX BXOAHbIX CUrHaNoB

TexHU4ecKas xapakTrepucTuka

3HayeHue

KonnyecTBo aHanoroebix BXO4OB

2

Twun BXOAHOrO aHanoroBoro curHana:
All - napameTp BenuynHbl pH 1nu pegokc-noTeHumana
(MB/ORV)

Tun BXOQHOTO aHanoroBoro curHana:

Al2 - BXOQHOW curHan oT TepmonpeobpasosaTens
COMPOTMBIIEHUS OIS aBTOMaTUYECKON KOpPeKLmUm
13MepsieMoro napameTpa no Temneparype

YHudunumposaHHble FTOCT26.011-80
0-5MA, RBx=400 Om
0-20 MA, RBx=100 Om
4-20 mA, RBx=100 Om
0-10B, RBx=25 kOm

YHudpunumposaHHble FTOCT26.011-80

0-5 MA, RBx=400 Om

0-20 MA, RBx=100 Om

4-20 mA, RBx=100 Om

0-10B, ¢ RBx=25 kOm

Tepmonpeobpasosatenu conpormsnenuin ACTY2858-94
TCM 50M, W100=1,426, -50 .. +200°C

TCM 100M, W10,=1,426, -50 ... +200°C

TCI1.500, W;00=1,391,  -50.... +200°C, Pt50

TCI1 100M, W1¢0=1,391, -50 ... +200°C, Pt100

Paspelatowas cnocobHoctb ALIM

< 0,015.% (16 pa3psigoB)

Mpenen gonyckaemon OCHOBHOW NPUBEAEHHON MOrpeLLHOCTH
N3MepeHUsi BXOAHbIX NapaMeTpoB

< 0,2 % Ans. yHMULMPOBaHHbLIX aHaNoroBblX BXOA0B
< 0,2 % unm £ 0,5°C ansa gatyukoB TCM, TCI1, Pt50, Pt100

ToYHOCTb MHAMKALUK

0,01 %

BnvsHve TemMnepaTypbl OKpyxatoLien cpedbl

< 0,04,%/°C

Mepuog namepexus

He Gonee 0,1 cek

Mepuoa 06HOBNEHWA HAOPMAaLIMKM Ha aucnnee

HeGonee 0,5 cek

[anbBaHn4eckas pasBA3Ka aHanoroebIX BXO40B

Kaxablin BXxoA ranbBaHUYecKU M30NMPOBaH OT ApYrMxX BXOAOB
1 OCTanbHbIX Lienewn

Tunbl gaTYMKOB, npepenbl U TOYHOCTbL U3MepeHus

Tabnuua 3.1.2 - Tunbl AaTYUKOB, NPpeAesbl U TOYHOCTb N3MEPEHUSI

Kon MpepencHble [lonyckaemas OCHOBHAS MpepenbHble 3Ha4YeHUA
BXxoga Tun FpapynpoBoYHas MHaMUMpyeMble yn MBeneHHas BXOZAHOro cCUrHana npu
(Napa- aTumka XapakTtepucTuka 3HavYeHus npu ngr ELIF.:HOCTb Kanu6poBke npubopa
meTp A n HCX Kanu6poske P HavanbHoe | KoHeuHoe
M3MepeHus
3.00) npu6opa 3HayeHWe | 3HauyeHue
0-5 mMA 0.0 .;/.lnlv(l)glo % 0 MA 5 mMA
0000 0-20 MA JInHenHaq CTAHOBMNEHHbIX <0,2% 0 mA 20 mA
0001 | 4-20 MA Stiinmrioi =5e 4 mA 20 MA
0-10B 0B 10B
eavHulax
0002 | TCM 50M, Wig=1,428 -50,0 °C... +200,0 °C <0,2% <0,5°C 39,22 om 92,77 om
0003 TCM 100M, W100=1,428 | -50,0 °C... +200,0 °C <0,2% <0,5°C 78,45 om 185,55 om
0004 |TCn 2?5% Wi00=1.391, | 59 00c... +6500°C | <0.2% <14°C | 40000m | 166,61 0m
0005/ | TCN é(t)fcl)-ld Wi00=1.391, | 56 90c.. +6500°C | <0.2% <14°C | 80000m | 333230m
lMpumeyvaHus.

Btopon kaHan Al2 perynatopa MNMM-10 MoxeT ObITb CKOHMUIypMpoBaH Ha NOAKMYeHNe Nboro Tuna gaTyvka.
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3.2. AHanoroBbI¥ YHU(ULUPOBaAHHLINA BbIXOAHOW CUrHanN

AQO - BbIXOZHOW aHamnoroBbIl CMrHan U3MepeHHOro 3HaueHus 4nsi peTpaHCMUCCUK NapaMeTpPoBIBENNYMHI
pH, pegokc-noTeHumMana unv Temnepatypbl

Tabnuua 3.2. TexHu4eckne XapPaKTEepPUCTUKN aHaNOroBbIX yHI/ICbI/ILlI/IpOBaHHbIX BbIXOHbIX CUrHaNoB

TexHU4yecKas xapakTepucTuka 3HayeHune
KonnyectBo aHanoroBbIX BbIXO40B 1
Twvin BbIXOAHOrO aHaNoOroBoro curHana YHuduumposaHHble FTOCT26.011-80

0-5MA, RH <2000 Om

0-20 MA, RH <500 Om

4-20 MA, RH <500 Om

0-10B, RH = 2000 Om - no TpeboBaHUO 3aKa34yunka
Paspelatoulas cnocobHoctb LIATM < 0,0015 % (16 paspsgoB)

Mpenen gonyckaemor OCHOBHOWN NpUBEAEHHOW NOrpeLlHOCTH <02%

chopMMpOBaHUSI BLIXOAHOMO CUrHana nocrne kannbpoBku

3aBMCUMOCTb BbIXOAHOIO CUrHarma oT COnpoTUBMEHUS <0,1%

Harpysku

BnusiHne Temnepatypbl okpyxatoLen cpegbl < 0,04 %/°C

[anbBaHW4Yeckasi pa3Bsiaka aHanoroBoro BbIxoaa Bbixoa ranbBaHNYeCcKk/ U30/IMPOBaH OT APYFUX BbIXOZOB U

OocTanbHbIX Lenewn
MpumeyaHue. MM-10 moxeT KOMNNeKTUpoBaTcs Moaynem pacwmpenuns MP-51-05. Mpu aToM B npoeobpasoBaTtens-perynsropa
OyaeT AONOMHUTENbHbIV aHANOroBbIN BbIXOA.

3.3. luckpeTHble (MMNyNbCHbIE) BbIXOAHbIE CUFHaNbI

DO1 - curhansl MEHBLUE
DO2 - curHansl BONbLUE
DO3 - curHanbl TexHonorndeckon curHanmsaumn MIN,
DO4 - curHanbl TexHonornyeckom curHanmsaumm MAX.
CurHanbl DO3 1 DO4 MoryT ucrnonb3oBaTbCa 'B. KAa4eCTBE BbIXOAOB YNpaBleHust OBYX- U
TPEXNO3NLIMOHHOW Harpy3Kkomn.

3.3.1. TpaH3UCTOPHbLIN BbIXOA

Tabnuua 3.3.1. TexHn4eckme xapakTepucTUKN AUCKPETHbIX BIXO4HbLIX CUrHanoB. TpaH3UCTOPHbIV BbIXO4

TexHuYyeckasi xapakTepucTmka 3HayeHune
KonnyecTBo ANCKPETHLIX BbIXOAOB 4
Tun BbIX0oAa OtkpbITbiI KonnekTop (NPN TpaHaucTopa)
MakcumarnbHoe HanpsikeHUe KOMMyTaLum < 40 B nocTosiHHOro Toka
MakcumanbHbI TOK HAarpy3ku KaxaoroBbixoaa <100 MA
[anbBaHW4Yeckasi pa3Bsidka AUCKPETHbIX BbIXOO0B Bbixoabl CBsi3aHbl B rpynny 13 YeTbipex BbIXOA0B U

ranbBaHU4YeCKn N30MpoBaHbl OT APYrnX BbIXOO40B U
OCTanbHbIX LUenewn

CurHan noruyeckoro "0" Pa3oMKHyTOe COCTOsIHWE TPaH3MCTOPHOTO KItoYa
Cwurnan nornyeckon "1" 3aMKHYTOe COCTOSIHME TPaH3UCTOPHOrO Krtoya.

Bua Harpy3ku AKTUBHas, UHOYKTMBHAs

HanpspkeHne BHELIHEro MCTOMHUKA NUTaHns HectabunusuposaHHoe, (20-40)B nocTosiHHOro Toka

3.3.24PenenHbin BbIXOA; NPU HanNM4YMn B 3aKa3e KNeMMHO-6/104HOro
coeauHuTtena.c pene Kb3-28P-11

Tabnuua 3.3.2. TeXHUYECKNE XapaKTEPUCTUKN ONCKPETHbLIX BbIXOAHbLIX CUFHANOB. PenenHblvi BbIXoq

TexHnyeckasi xapakTepucTmka 3Ha4yeHune
Konn4ecTBo AMCKPETHBIX BbIXOAOB 4
Twvin BbIXoda MepeknioyaroLme KOHTaKTbl pene ¢ MCKporacuTenbHOW Lenbio
MakeumanbHoe HanpskeHne KOMMyTaLumn nepeMeHHOro 220B
(dencTByloLLEe 3HaYeHNe) MR NOCTOSIHHOIO TOKa
MakcrManbHbIV TOK Harpy3KkMi KaXaoro Bbixoaa <8A
Cwurnan nornyeckoro "0* Pa3oMKHyTOe COCTOsIHME KOHTaKTOB pene.
CurHan norvyeckon'1" 3aMKHYTOe COCTOSIHME KOHTaKTOB pere.
Bva Harpy3ku AKTUBHas, MHOYKTMBHAs
MakcumansHoe noTpebneHve (06MOTOK pene) YeTbipex 80 MA
BKITHOYEHHbIX KaHanoB OT BHELLHErO MCTOYHUKA NOCTOSIHHOrO
TOKa 24B
HanpspkeHue BHELHEro MCTOYHMKA NUTaHnst HecTtabunusmpoBaHHoe, (20-28)B NocTosIHHOro ToKa
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3.3.3 Bbixog — TBepaoTenbHoe (He MexaHM4eckoe) pene, Nnpu HanM4YuM B 3aKase
KNIeMMHO-6/I0MHOIro coeauHUTENA ¢ TBepaoTenbHbiMu pene K63-28K-11

Tabnuua 3.3.3 - TexHnyeckme XapaKTePUCTUKN ONCKPETHbLIX BbIXOAHbLIX cCUrHanoB. Bbixog — TBepAoTensHoe perne.

(aencTByloLlee 3HAYEHME) MU MOCTOSAHHOTO TOKa

TexHU4YecKas xapakTepucTuka 3HavyeHue
KonunyecTBo AMCKPETHbIX BbIXO4OB 4
Tun BbiIxoga 3amblkaloLmne KOHTaKThbl pene
MakcumanbHoe HanpskeHne KoMMyTaLnmn nepeMeHHoro 60B makc.

MakcumanbHbIN ToK Harpy3km Kaxzaoro Bbixoaa

<1 A (AC) nepemeHHoro ToKa,
< 1 A (DC) nocTosiHHOro Toka

CwurHan normyeckoro "0"
CwurHan normnyeckon "1"

Pa3oMKHYTOE COCTOSIHUE KOHTaKTOB PEfe.
3aMKHYTOe COCTOsIHME KOHTAKTOB perie.

Bug Harpysku

AKTUBHag, NHOYKTUBHaA

MakcumanbHoe notpebneHne YeTbipex BKMIOYEHHbIX KaHanos
OT BHELUHEro MCTOYHMKA MOCTOAHHOTO Toka 24B

80 MA

Hanpﬂ»(eHMe BHELIHEro UICTOYHMUKa NnuTaHusa

HectabunusuposaHHoe, (20-28)B nocTosiHHOro Toka

3.3.4 ONTOCMMUCTOPHbIN BbLIXOA, NPU HaNM4YMKU B 3aKase KIeMMHO-GM04YHOro
coeanHuTensa ¢ ontocumuctopamu Kb3-28C-11

Tabnuua 3.3.4 - TexHn4Yeckne xapakTepucTukm AUCKPETHbIX BbIXOAHbIX CUrHanoB. ONTOCMMUCTOPHBIV BbIXOA,

TexHU4yecKas xapakrepucTuka

3HayeHune

KonunyectBo ANCKPETHbIX BbIXO40B

4

Twn BbIxoga

ManomoLLHbIV OATOCUMUCTOP, BCTPOEHHbBIN AETEKTOP
HYMNeBOro HanpskeHuUs dhasbl MO3BOMAET BKMOYATL HArpyaKy
TOJIbKO. NPU MUHMMATTEHOM HANPSXKEHUN Ha Hel
(NpegoTBpallaeT cosdaHne NoMex B ceTu)

MakcumManbHoe HanpsikeHMe KOMMYTaLUUn NepeMEHHOTO
(mevcTBylOLLEE 3HAYEHWNE) UMM MOCTOSHHOIO TOKa

He 6onee 600B nepeMeHHOro Toka

MakcumanbHbIn ToK Harpysku Kaxagoro Bbixoaa

- He Gonee 500mMA

- B UMNYNbCHOM pexuvmMe vactoton 50 Ny ¢ 4nuTenbHOCTbIo
UMRynbca He 6onee 5mMc—go 1 A

- IMKOBBIN TOK;AEPErPY3KN C ANUTENbHOCTBLIO MMynbca 100
MKCM YacTtoTon 120 umn/c —go 1 A

Cwrnan nornyeckoro "0"
CwurHan nornyeckomn "1"

OTKMIOYEHHOE COCTOsIHME onTocuMucTopa.
BknoyeHHoe cocTosiHMe onTocMMucTopa.

Bug Harpysku

AKTUBHasA, MHOYKTMBHAS

MakcumanbHoe noTpebneHne YeTbipex BKIHOYEHHbIX KaHaNoB
OT BHELUHEro MCTOMHMKA NOCTOSAHHOIO Toka 24B

80 mA

Hanpﬂ)KeHMe BHELIHEro UICTOYHUKa NUTaHuA

HecTtabunusmpoBaHHoe, (20-28)B NocTosiHHOro Toka

3.4. Perynatop

Tabnuua 3.4. TexHn4yeckve xapakTepucTUkuperynsTopa

TexHUYyecKas XxapakTepucTuka

3HayeHue

Yncro KOHTYPOB perynvpoBaHus 1

Bwup perynatopa

MmnynbcHbIN perynatop (C MMMynbCHBIM BbIXOA0M)
AHanorosbIn perynatop (C aHanorosbiM BbIXOA0M)
[BYXNO3MLUMNOHHBIN perynsatop (C ANCKPETHbIM BbIXOAO0M)
Tpexno3vUMOHHbBIN perynaTop (C AUCKPETHBIM BbIXOAOM)

Pexuvmbl paboTbl perynstopa

JlokanbHbIA, AUCTAHUMOHHBIN, PYYHOW, aBTOMAaTUYECKUA

MeTopq ycTaHOBKM 3aA4aHHOMTOYKU

JlokanbHbIV (LMGPOBOI), AUCTAHLUMOHHBIN (MHTEPENCHBIN)

CTpykTypa perynatopa
(3aKOHbI perynmpoBaHusi)

M, N, NA, N, ABYXNO3ULMOHHLIA, TPEXNO3ULIMOHHbIN

KoHTponvpyembie napameTpbl

I/Iamepﬂemaﬂ Belnn4ynHa, 3ajaHHaa To4ka, 3Ha4eHune BbiXxo4a Ui nonioxeHume
NUCNOJTHUTESIbHOIoO MexaHn3ma

Bupg 6anaHcupoBskm y3na 3agaTtynka

CTraTtnyeckasi, oMHammu4yeckas
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3.5. NMocnepoBaTtenbHbIN UHTEepenc RS-485
Tabnuua 3.5. TexHn4yeckne xapakTepucTmky nocregoBaTenbHoro nHTepdgenca RS-485

TexHU4yecKas xapakTepucTuka

3HayeHue

KoHdurypaumm cetu

MHoroTo4eyHas

KonunyectBo npuemonepegaTtymkos

32 npuemonepegarymka Ha ogHOM CermMeHTe

MakcumanbHas anvHa nMHUY B npeaenax
OQHOro cermMeHTa cetun

1200 meTpos (4000 dyToB)

KonnyecTBo akTMBHbIX NepeaaTynkon

1 (To/IbKO OAMH NepefaTyvK akTUBHbIN)

MakcumanbHoe Konm4ecTBo Y3I10B B CETU

250 ¢ y4eToM MarucTpanbHbIX yeunurenemu

Xapakrepuctuka
CKOpPOCTb O6MeHa/aAnnHa NHUM CBA3N
(3aBMCMMOCTb 3KCMOHEHUManbHas):

62,5 kbut/c 1200 m (ogHa BuTas napa)
375 kbut/c 300 m (ogHa BuTas napa)
2400 kbut/c 100 m (aBe BMTbIX Napkl)
10000 kbut/c 10m (aBe BUTBIX Napbl)

lMpumeyvaHue. Ckopocmu obmeHa 62,5 kbum/c, 375.k6umic, 2400
kbumlc ozoeopeHbl cmaHOapmom RS-485. Ha ckopocmsix obmeHa cebiwe 500
k6umlc pekomeHAyemcsi Ucronb308amb IKPaHUPOBaHHbIE 8UMbIE Napbl.

Tun npvemonepegaTynkoB

OuncpdepeHumanbHbii, NOTEHUNAaNbHbIN

Bua kabens

BuTtas napa, akpaHMpoBaHHas BuTas napa

[anbBaHW4eckas pasBs3ka

MHTepdelic ranbBaHNYeCckn N301MpoBaH OT BXOL0B-BbIXOAOB U OCTanbHbIX
uenen

[MpoToKon cBsA3u

Modbus pexvum RTU (Remote Terminal Unit)

HasHauyeHune uHtepdeica

[ns koHdurypmposaHus npubopa, Ans UCNonb3oBaHuWs-B' kKavecTBe yaaneHHoro
KOHTponnepa npv paboTe B COBPEMEHHbIX CETSIX YApaBAeHus 1 cbopa
nHdopmaumm (Npuema-nepegayv KoMaHa v AaHHbIX)

3.6. dneKkTpuyeckme AaHHbIe
Tabnuua 3.6. TeXHNYECKNE XapakTepPUCTUKM SN1EKTPONUTaHNUS

TexHuyeckas XapaKTepucTuka

3HavyeHue

SnekTponuTaHue (NOAKNoYeHNe K ceTm)

~220 (+22 —-33)B¢ (50 £ 1) 'y unu
=24B+4B

MoTpebnsiemas MOLHOCTb

<85 BT (~220B)
< 200 MA (=24 B)

3awuTa gaHHbIX

EEPROMycerHeToanektpmnyeckag NVRAM

MNogknoyeHne

C 3agHen CTopoHbI fipubopa ¢ NOMOLLLK KNeMMHO-6104HOro coeauHuTens

3.7. Kopnyc. YcnoBusa akcnnyaTtauuu

Tabnuua 3.7. YcnoBusi akcnnyatauum

TexHu4yeckasi xapakTepucTmKa

3Ha4yeHue

Twun kopnyca

Kopnyc AONA YTONJEHHOro WmMToBOro MoHTaxa

Pa3mepbl poHTaNbHOM pamku

96.x 96 MM

MoHTaxHasi rnybuHa

190 mm max

Bblpes Ha naHenu

92" %8 x 92°°F Mm

Kpennexue kopnyca

B anekTpowurax

Temnepatypa okpyxatLen cpefb!

oT MuHyc 40 °C go 70 °C

Knumatuyeckoe ucnonHeHme

ncnonHeHue rpynnbl 4 cornacHo FOCT 22261, Ho ans paboTbl Npu TemnepaTtype
oT MuHyc 40 °C no 70 °C

ATMOcCepHoe aaBneHne

ot 85 no 106,7 klMa

Bnbpauwus

mcnonHexve 5 cornacHo NOCT 22261

NomeleHne

3aKpbITOE, B3PbIBO-, r|o>Kap06e30r|aCHoe.

BO3ﬂyX B MOMeLleHUN He OO0IMKeH coaepXaTtb Nbiin 1 NpuMecun arpeCCUBHbIX
napoB u ra3os, Bbi3biBalOLLNX KOPPO3UO (B YaCTHOCTU: ras3os, cogepxalinx
CepHUCTble coeguHeHna nnm ammmak).

MMonoxeHne npn MOHTaXe JTio6oe
CTteneHb 3awmnThl Mr-10-1 IP65
Mn-10-2 IP30;

KNeMMHO-61104Hble coeamHmuTenn IP20 no TOCT 14254-96

Bec

He 6onee 0,6 kr gns MM-10-1
He 6onee 1,0 kr gnga MM-10-2
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4. KOMNNeKTHOCTb NOCTaBKMU

4.1. O6bem nocTaBKu NpeobpasoBaTtena-perynsaropa noreHumometpuyeckoro MH-10

Tabnuua 4.1. Obbem noctaeku perynatopa MM-10

HanmeHoBaHue usgenus KonuyectBo

MukponpoueccopHbili npeocbpa3oBaTenb-perynsatop noteHunomeTpudeckuii MM-10-2, 8 1
Komnnekme c nsmeputenbHblM npeobpasosartenem MMM-10-1

KoMnnekT KpenexHbIX 3aKMMHbIX 311IEMEHTOB 1
PykoBoAcCcTBO No 3KcnyaTaumm 1
(13 pacyeTta - 1 akemnnsp Ha nboe KOMYECTBO U3denuii Npy NocTaBke B OOUH aapec)
KnemMmHo-6n104HbI coeguHutens KB3-25-11-0,75 *
KnemmHo-6no4HbI coeanHntens KB3-28P-11-0,75 o
KnemmHo-6noyHbin coeanHntens KB3-28K-11-0,75 *
KnemmHo-65n104HbI coegnHutens KB3-28C-11-0,75 *
KnemMmHo-65n104HbI coeanHutens KB3-8-07-0,75 *

* MocTaBnsieTcs Mo oTaerbHOMY 3akasy

4.2. Mopgenu npeob6pasoBartens-perynartopa M-10

O603HavyeHue npu 3akase: U3mepumensbHbIl npeobpa3zosamesns [1/1-10-1-E-C,

roe:
E - TMN 1 mapka noaknoyaemoro anekTpoaa:
C - KoJ BbIXOQHOro aHanorosoro curHana: 2 - 0-20 MA.

O603HavyeHue npu 3aKase: MukponpoyeccopHsblil peaynsamop [111-10-2-AA-BB-C-DD-U-R-TT,

roe:
AA kop Bxofa 1-ro kaHana uamepeHus pH unu pefokc neteHumana (curHan ot Uu3MepuTensHOro NnpeobpasosaTensi)
02 - 0-20 MA

BB koa Bxoaa 2-ro kaHana usmepeHus Temneparypbl
01- 0-5mA, 02- 0-20 MA, 03 - 4-20 vA, 04 - 0-10 B
05 - TCM 50M, W14p=1,428, -50 ... +200°C
06 - TCM 100M, W100=1,428, -50 .../+200°C
07 - TCMN 500, W100=1,391, -50 ../+200°C, Pt50
08 - TCIN 100r1, W;0=1,391, -50 ... +200°C, Pt100

C - Koa BbIXxogHOro aHanorosoro curHana: 1 - 0-5 MA, 2 -0-20 MA, 3 - 4-20 MA, 4 - 0-10B
DD - Tvn n AnvHa KNeMMHO-61104HOFO COEAMHUTENS BXOOHBIX U BbIXOOHbLIX CUTHAMOB!

T 0 - KB3 oTcyTcTByeT,
T 0,75 - TpaH3MCTOPHBbIMM BbIXOAAMM KB3-25-11-0,75,

P 0,75 - c penenHbiMu BbIxogamu KB3-28P-11-0,75,
C 0,75 - c cumuctopHbimu Beixogamm — KB3-28C-11-0,75,
K 0,75 - ¢ TBepAOTENbHBIMU pene KB3-28K-11-0,75.

Bykea coomeemcmeyem murny 8bIX00HO20 cuz2Hana u murny coeduHUMerns:
Lugppa 0,75 coomeemcmesyem cmaHdapmHoU OnuHe coeduHUMmersi 8 Mempax.
KB 3 3aka3sbigaemesi-omoesibHO U 8 cmoumMocmsb rnpubopa He exodum.

U - HanpsixeHne MUTaHusi:
220 - 220B. nepeMeHHOro Toka; 24 - 24B nocTOsiIHHOro ToKa

R — koA BbIXOAHOrO aHamoroBoro curHana moaynsa pacwmpexdms MP-51-05:
0 mogynb YCO orcytcTByeT, 1 — 0-5MA, 2 — 0-20MA, 3 — 4-20MA, 4 — 0-10B

TT — 71N v AAvHa KNeMMHO-BnoYHoro coeaguHuTens moayns pacwmpenus YCO:
0 - KB3 otcytcryer, 0,75 — Kb3-8-07-0,75 ans MP-51-05
Lugppa.0,75 coomeemcmayem cmaHOapmHol OnuHe coeOuHUMersi 8 Mempax.
KB3 3akasbieaemcsi omderibHO U 8 crmoumocmsb rpubopa He 8xodum.

BHumanue! [Npu 3akase an6opa Heobxoaumo YKa3blBaTb €ro nosjiHoe HasBaHne, B KOTOPOM NPUCYTCTBYIOT XapaKTepPUCTUKN
NOAKNoYaeMbIX AaT4YMKOB, TUM aHANOroBoOro BbIxo4a, Hanmuve 1 AnvHa KNneMMHo-6r104HOro CoeaAMHUTENS.
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UcnonHeHue kKnemMmHo-6104Ho20 coeduHumens:. Kb3-25-11-0,75

rge: 1 - KB3-25-11 — mofenb 1 UCMOSTHEHNE KNeMMHO-6NM0YHOro coeanHuTens
2 — AnviHa KNemmHo-61104HOro coeamHUTens B MeTpax (no-ymonyanuio 0,75m).

UcnonHeHue knemmHo-6s5104Ho20 coeduHumens. Kb3-28P-11-0,75

roe: 1 - KB3-28P-11 — mogenb 1 UCMOSHEHNe KNeMMHO-6r104HOro coeguHuTens
2 — AnvHa KnemmHo-61104Horo coeamHuTens B MeTpax (no-ymonyanuio 0,75m).

UcnonHeHue knemmHo-65104Ho20 coeduHumens. Kb3-28K-11-0,75

roe: 1 - KB3-28K-11 — Moaenb 1 UCNOMHEHNE KNeMMHO-6104HOro coeanHuTens
2 — AnviHa KNeMMHO-61104HOro coeanHuTens B metpax (no-ymonyaxuio 0,75m).

UcnonHeHue kneMMHO-65104Ho20 coeduHumens. Kb3-28C-11-0,75

roe: 1 - KB3-28C-11 — moaenb U UCTNONTHEHME KIEMMHO-6T04HOro cCoeanHUTENS
2 — AnviHa KNemMMHO-61104HOro coeamHUTens B MeTpax (no-ymonyanuio 0,75wm).

HUcnonHeHue kKnemMmHoO-65104H020 coeduHumens. Kb3-8-07-0,75

roe: 1 - KB3-8-07 — Mmogernb 1 UCMNOSTHEeHNE KINeMMHO-6104HOro CoeanHuTens
2 — AnvHa KnemmHo-61104Horo coeamHUTens B MeTpax (no-ymonyaHuto 0,75wm).

BHumanue! [pu 3akase npuGopa HEOOXOAUMO YKasbiBaTb €ro MornHoe HasBaHue, B KOTOPOM
NPUCYTCTBYIOT TUMbl BXOAOB U BbIXOLOB.

Hanpumep, 3akasaHo usdenue: "[1[1-10-2-03-08-2-P0,75-220-0-0"

Mpy 3TOM M3roTOBNEHMIO N NOCTaBKe I'IOTp66VITeJ'IPO NoANeXuT:

1) MukponpoLeccopHbI npeobpasoBatens-perynstop MM-10-2,

2) paboTalwmii C NepBUYHBIM M3MEpUTenbHbiM npeobpasosatenem [1M1-10-1, koTopbin opmupyeT
YHUULMPOBAHHbIN BbIXOAHOMW CUFHAN M NogkntoyaoTesk Bxoay "MapameTp” (koa 03),

3) pabotarowun ¢ gatuukom. tuna TCI 1001, Wi00=1,391, -50 ... +200°C Ha Bxoge "TemnepaTypHas
koppekums" (kog 08),

4) chbopmMupyOLWMIA BbIXOAHOW aHamoroBbin curHan 0-20MA (BbiIXO4, aHaAroroBOro perynatropa wunum npu
peTpaHcmMuccun) (kog 2)

5) kneMMHo-6104HEI coeauHnTens KB3-28P-11-0,75 ¢ gnuHon coeguHutens 0,75 meTpa (koa PO,75)

6) HanpsbkeHWe nuTaHusa 220 B

7) mopynb YCO n Kb3 Kk Hemy OTCyTCTBYIOT.
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5. YcTpoucTBO M npuHUMN paboThl

5.1. KoHCcTpyKumsa npubopa

MukponpoLeccopHbii npeobpasoBaTtenb-perynartop noteHumomeTpudeckui [MM-10<2, 8 Komminiekme ¢
n3meputenbHbiM NnpeobpasoBatenem [1M1-10-1, CKOHCTPYMPOBaH No 61104HOMY NPUHLMNY W BKIKOYaeT:

1) nsmepuTeneHbi NpeobpasosaTtens MM-10-1

2) npeobpa3soBaTenb-perynstop noteHunomeTpudeckuii Mr-10-2

5.2. NepepHana naHenb npubopa

[ns ny4ywero HabnoaeHUst U ynpaeneHus TEXHONMOIMYECKUM npoLieccom npeobpasoBatens-perynstop M-
10-2 06opyoBaH aKTUBHOWM YeTbipexpa3psigHoO LMpoBOi NHAVKaUMENn Ans /0oTobpaxkeHnsl N3MEPSIEMOIN BENMUYMHBI
- ancnnen MAPAMETP, temnepatypbl - aucnnen T°C, 3HayeHWs BbIXOQHOFO aHaroroBOro CuUrHana - Aucrnnen
BUXIA, nogaBaeMoro Ha aHarnoroBbI BbIXO4 YCTPOWCTBA, HEOOXOAUMBIM KOMMYECTBOM KnaBull obcrnyxvmBaHust u
CUrHanM3aLUMOHHbIX CBETOONOAHBIX MHAMKATOPOB ANS PasfM4YHbIX CTATyCHbIX PEXUMOB U CUrHamoB. BHelwHun Bug
nepegHen naHenu npeobpasoatenb-perynaropa MNM-10-2 npueeaeH Ha pucyHke 5.1:

Oucnnen \ A L
pX, Eh) A9V |:;||ij
CseToanoaHble
MHOMKATOPbI
Oucnnen
Temnepartypa
Knasuwmn
Oucnnen
BUXI4

PucyHok 5.1. BHewHuti sud nepedHeud naHenu rnpeobpasosamerb-peaynsamopa [1/1-10

5.3. HazHauyeHue gucnnees nepeaHen naHenu

e Nlucnnen MNAPAMETP B pexxume PABOTA vHanumpyeT 3HadeHne nsmepsemon senmudviel (pH, pX, mV).
B pexxume KOHOUTYPUPOBAHWE nHavumpyeT 3HayeHue BbiIGpaHHOro napameTpa.

e Nucnnen SABOAHHA B pexume PABOTA wuvHOUUMPYET 3HayeHMe 3aJaHHOM TOYKUM WM 3HAYEHUue
Temneparypbl (B peXXvMe pyyHOM UnvM aBToMaTUYeCcKon Koppekunm).
B pexxume KOHOUTYPUPOBAHWE nHouumpyeT HoMep napameTpa KoHurypauum.

e Nlncnnen BUXIO NHanumpyeT 3HadyeHne ynpasnsioLwero Bo3genctems (B %):
- NogaBaeMoro Ha aHanoroBbl UCMOMHUTENbHbIA MEXaHU3M,
- 3HaYeHMe aHanoroBow SYENKN NamMATU NMNYNbCHOrO BbIXOAA, CUrHAaN MONOXEHWS
UCMOSTHUTENBbHOTO MexaHn3ma
- 3Ha4YeHne aHanorosoro BblIXofa B pexvmMe peTpaHCMUCCUN.
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5.4. HasHayeHMe cBeTOAMOAHbIX MHOUKaTOpOB

e Nuaukatop MAX CeeTnTCcs, €cnu 3HayeHne Uu3MepsemMon BenuuMHbl MNpPEeBbIAET 3HAYeHue, YCTaBKu
curHanumaaumm oTknoHeHmns MAX.

e Uugukatop MIN CeBeTuTCH, €Cnu 3Ha4YeHne U3MepsieMor BENMYMHbI  MEHbLUe 3HayeHus  YCTaBKu
curHanusaumm otknoHeHmst MIN.

e NHaukaTop PTK FopwT Npu BbIOpaHHOM pexunme «PyyHas TemnepatypHas Koppekunss»

e NHaukaTtop 3B[M loput, ecnn B paboyem pexumme B okHe «3BO/T°C» ocyllecTBnsieTcs WHAMKALUSA
3Ha4YeHNs 3agaHHOM TOYKN.

e NHaukaTop PY4 CBeTunTCH, €cnu perynatop HaxoaWTCs B PYYHOM PEXUME YNpaBrieHus, W He CBeTuTCS,
ecnv perynsaTop HaxoAuTCA B aBTOMaTUYECKOM pexume ynpasneHns.

e Unpukatop IHT MuraeT, ecnv nponcxoguTt nepegaya AaHHbIX N0 MHTEPEENCHOMY KaHasy CBA3W.
e NuaukaTtop mV "opuT Npu Ncnonb3oBaHMN PeSOKCOMETPUYECKON INEKTPOAHON cnuctembl Eh (mV)
e Nupukatop T°C loput, ecnn B paboyem pexvme B okHe «3BO/T°C» ocyllecTBnsieTcs WHAMKALUS

3HaYeHMs TeMnepaTypbl KOPPEKLUN.

e NHaukaTop A CBeToaMOAHbIA  MHAMKATOP  COCTOsIHUA wkntoda  BOJIbLIE  vmnynbcHoro  wunm
TPEXMNO3MLMOHHOro perynsitopa. CBeTutcs npn BKntoYeHHOM Krtode BOJIbLLUE.

e Unpukatop V CeeTogonogHbll  MHOMKaTOp A COCTOsHWUS™ kntoya MEHbBLUE  wmnynbcHoro — unu
TPEXNo3nLMOHHOro perynsatopa. CBeTuTcs npu Bkto4eHHoMm kntove MEHBLLE.

5.5. HasHauyeHue KnaBuLl

e KnaBuwa [P/A] Kaxxgoe HaxaTme KnasBuLLW Bbi3bIBAET MEPEXOn M3 aBTOMaTUYECKOro pexuma paboTbl B
PEeXUM pYYHOro ynpasrneHus u o6patHo (C nocrneaywlnM Haxatvem knaeuwm [¢J], ans
noATBepXaAeHWs BBINOMHEHUS onepaLun nepexoaa).

e Knaeuwa [3B[] KnaBvwa npegHasHayeHa Ans Bbl30Ba MHOMLUMPYEMOrO 3HA4YeHUs BHYTPEHHEW 3ajaHHOMW
TOuKM (3agaHnsl) Ans peaakTMpoBaHuUs,

e Knasuiwa [A] Knaeunwa ‘BOJbLUE. TlpuykaxgoM HaxaTum 3TOW KnaBWLIM OCYLLECTBSIETCS yBenuyeHune
3Ha4YeHuN, 3aJaHHOWN TOYKMW, BbIXOOHOrO CUrHana ynpaeneHus perynaropa (ynpasnstoLwero
BO3JENCTBUS B PYYHOM pEeXume) wWnu 3HadyeHus wusMeHsemoro napametpa. [pu
YAEPXKUBAHUN '@TOW KNABWLLUM B HaXaTOM OMOXEHUN yBENUYeHNe 3HaYEeHWN MPOUCXOAUT
HenpepbIBHO.

e KnaBuwa [ V] Knasuwa MEHBLLE. [pu kaxxgom HaxaTuu 3TOW KNnaBuLLM OCYLLECTBASETCH YMeHbLUeHne
3HaYeHW, 3aaHHOM TOYKW, BBIXOQHOIO CUrHamna ynpasfieHns perynstopa (ynpasnsoLero
BO3JENCTBMS B PYYHOM pexume) Wnu 3HadeHuss wusaMeHsemoro napametpa. [pu
yOEePXXVBaAHWU 3TON KMaBULLUM B HaXaTOM MOMOXEHUN YMEHbLUEHUE 3HAYEHUN NPOMCXOoauT
HenpepbIBHO.

e KnaBuwa [¢] Knaeuiia npenHasHadeHa ONA NOATBEPXOEHWUS BbIMOMHAEMbIX OeNCTBUA UMW onepaLui,
ONg  dukcauuM BBOOMMbBIX 3HAYeHWi. Hanpumep, noATBepxaeHve nepexoda U3
aBTOMaTMYECKOTO pexuMma paboTbl B PEeXMM PYyYyHOro ynpasreHuss u obpaTHo, dukcaums
BBOAA W3MEHEHHOW 3aJaHHOW TOuYKW, MOATBEpPXOEeHVWEe BXO4a B PEXUM KOHGMrypaumu,
MPOABUKEHWNE MO YPOBHAM KOHGUIypaLuum 1 T.n.

o/Knaeuwa [4¥] Knaesuwa npepgHasHayeHa AONs Bbi30BAa MEHIO KOHUrypauuu, a Takke NPOABWMKEHUS MO
MEHI0 KOHpurypauuw.
B pabouem pexume B okHe «3BI/T°C» ocyLiecTBNseT NepeknioveHne NHaMKaumm 3Ha4yeHns
3a[aHHOW TOYKM UMW 3HAYEHUS TeMnepaTypbl KOPPEKLIUK.
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5.6. CTpykTypHasa cxema npeobpasoBartenb-perynsatopa MM-10

1
| Mpeo6pasoBatenb-perynsarop MM-10-2 i
1
1 1
1 1
Mutanne ~24B 1 | Nanenb nHgukaunnu :
—_— — 7| knaBmaTypbl |
1 1
' Paucet pX, Eh \
v v ! aHanoroBbIN '
' MMNYNbCHbIN -~ !
vwepuremoss | E 1§ || mamparynarop slhitn o))
npeobpazosarent e (MAO-mmn ﬁbCHbIVI unm |
nn-10-1 AlL 2-X NO3NLIMOHHBIE 4 '
— : perynsTophbi- 3-X MO3ULVIOH. PErynsaTop) :
i i CUrHanusaTopbl I
1 1
OnekTpoaHas ! A > DO3 Buixoa 3 '
QV'CTeMa | 2-X nos.perynarop- |
3 ' curHanusarop, pX (pH), '
T°C! ATK Eh (mV), Temnepatypbl !
L 1
J A2 | N B |
! > DO4 Bbixop 4
Harunk | PTK 2-X NO3.perynaTop- i
-H 4 TCN. TCM | curhanmsatop pX (pH), i
! [ Eh(mV), TemnepaTypsi '
1 1
! ol TPTK '
1
i AO1 AHnanoroBbIi !
I »>| BbIxoA 1, peTpaHcmuceust | 1
| pX (pH), Eh (mV), T°C |
KoHTponupyemblii | i
1
pacTsop ! AO2 AHanoroBbIi !
I »| BbIX0A 2, peTpaHcmuceust | 1
! MWKPOKOHTPOJINEP pX (pH), Eh (mV), T°C |
| |
1 1
1 1
' <«—»| MocnepnoBatenbHbIN '
! nHTepceinic RS-485 !
| |
I 1
| < Mutanue ~220B 50Iy |
| |
1 1
1 1

PucyHok 5.2. CmpyKkmypHasi cXema MUKpOIpoUeccopHo20 npeobpasosamerisi-peaynsamopa
rnomeHyuomempudeckoeo [11-10-2, 8 kommanekme ¢ usmepumernsHbiM npeobpasosamernem [1I1-10-1

5.6.1 ®dyHKUUOHaNbHbIEe cxeMbl perynaTopos [IM-10-2

MpeobpasoBatenb-perynstop MNM-10-2 umeeT WeCTb TUMNOB PErynUpPoBaHUS:
-.0001 — aHanoroBbIA PerynsTop ¢ BHyTPEeHHe 06paTHOW CBA3bIO
-'0002 — MMRAYbCHBIA PerynaTop ¢ BHyTPEHHeNn o6paTHOM CBA3bIO
- 0003 — UMAYABCHBIV C BHELLHEN 0OpPaTHOM CBA3bIO - C KOHLEBLIMM BbIKIIOYATENSIMU
- 0004 < 3-X NO3NLMOHHbIV pPerynaTop
- 0005 = 2-X NO3MUMOHHLIN perynstop
- 0006 — nmnynbcHbIN M-perynatop

DYHKLMOHANbHLIE CXeMbI PerynaTopa NpeacTaBneHbl Ha pucyHke 5.2.1.
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NiO-ananoroesii perynaTtop (10.03=0001)

Al Briok Hopmanusaipn |EM1 |
—+—# 1macwrabuposanua |pyi
sxoga All

Brok Gesonackoro
ynpasnesus

3.02*
Al2 :non Hopuanuzaun | pyr BrayeHne

[Tornka paboTsl
P AUCKPETHOIO
Bxoaa Al2 KoppeKLMM |\ seixoga DO2

PY4HOM
Yenoensie oBoaHaueHua: Moayns pacwmupet
A1, AIZ - ananorossie BXokl pi= i :
PW1, PV2 - YamepuTensHme BERHMHE
AO1,AQ2 - avanorosee BoXOAE!
D01, DOZ, DO3, DO4 - grckpeTHiE BuiXofs!

MAO-MMNYNECHLIN PerynsTop {10.03=000W

Al ok HopManuaaLyi Err1

| [ @
BnokGeszonacHoro
ynpasneHua

TNoruka pabotel || po3
AWcCKpeTHOro |—»
Bbixoga DO1
Noruka paboTel || po4
AuckpeTHoro |—»
Bbixoga DO2
Mogyne pacuvpesua MP-51-05

AlZ Eno« Hopmanusatn | oy

axopa Al2

Bbixog AO2 Tonbko
ANA peTpaHCMUCCHNA

2-x, 3-x nosqunmop (10.03=0005, 0004)

V'S

BOK. peTaHcMHCCHH

(V&) PyiaeT

—"BOJBILE" DO1
" "MEHBLLE" Do2
| [TToruka pasﬁ_u' DO3
Bnok Gesonackoro AHGEPSTBO‘;!; —
pacyeral yNpaeneHnA Bbixoaa

pH(Ex) TNoruka pabotsl || Do4

AWCKpeTHoro  f—>
sbixoga DO2

SHaueHwe Mogyne pacumpenna MP-51-05

PpyuHO#R Beixog AO2 Toneko || ‘“'0' 2
KOPPEKLIMA ANA PeTPaHCMUCCIHK

Al BroK HopManMaaLyi .E“’IJ
il umacuTabuposarua | pyq
axofa Al

Al2

UmnynbcHbii MN-perynsatop (10.03=0006)

3
Q

Briok perancuuccin | |

CHrHan:;

| Dopmuposarens

HMNYNbCOB
i IIII @
Bnok GesonackHoro n:“mci‘x:mﬁ‘;;u
BREHUA N

yoea Bbixoga DO2
Noruka paboTsl
AWCKPETHOTO |

Bbixoga DO1

SHaveHue Tlornka pﬂﬁu

PyuHoit ANCKPETHOrO  [—
KOPPeKLMM Bbixoga DO2
[10.10] - myHKT MeHI0 yeTaHoBKM Ge30NacHOTo NONOKEHKA Moayns paciwumpenus MP-51-05
[3.02] - nyHkT MeHio BbiGopa p PPEKUMH no patype Bbixoa AD2 Tonbko
[10.00] - nepnoa cneaosaHna MMNYNLCOS |
[10.01] - Han CTh MMMYNLCA ANA peTpaHcMUcci

¥ ¥8 ¥§ 8 v

v8

PucyHok 5.2.1 — @yHKyUOHarnbHble cxembl munog peaynsmopa [1/1-10-2



https://lizantan.com/shop/preobrazovatel-regulyator-potenciometricheskiy-pp-10

8-800-511-09-43
mlizantan@yandex.ru LIZANTAN.COM
18

5.6.2 Noruka po6oTbl M-perynatopa

Mpn BblbOope napametrpa  10.03=0006 perynvpoBaHWe napameTpa  OCYyWeCTBASeTcs  no
NpOMNopLUNOHANbHOMY 3aKOHY PEerynupoBaHusi ¢ UMMYNbCHbIM BbixodoM. B otnunumm ot WWM-perynsitopa ans

mmnynbscHoro [l-perynatopa 3agaeTca [f[Ba nepuoja: TP — nepuon cnegoesaHna UMMNynbCcoB W Tmax -

MakcumanbHas ONUTENbHOCTb UMMYyMbCa, YTO AaeT BO3MOXHOCTb BblAEpXMBaTb May3y MOCAE YnpaBnsiollero
BO3AENCTBUS B Cly4vae YNpaBreHUs MHEPLMOHHbIMU OObekTamu. Mpadmk poboTbl obparHoro u mpsamoro -
perynaTopa NnpeAacTaBrieH Ha pucyHke 5.2.2.

OUT A% OUTA%
100 e 100
SP PV, SP
0 ' 0 >
PV, P g| PV, PV, Tex.ea. [og| P PV, Tex.ea.
a) obpamHoe peaynupogaHue 6) npsimoe peaynuposaHue
rae, OUT - sHaueHwe Bbixoaa M-perynsitopa B NpoLeHTax;

PV - sHaueHue nsmepsiemoro napametpa;
PVL - HayanbHoe 3HayeHve WKanbl n3mMepenHus [2.03];
PVH - KOHEYHOE 3HaYeHue LWKanbl namepexus [2.04];

P - 3oHa nponopuvoHanbHOCTM — BenMMUMHa M3MEHEHWUSINBXOAHOTO curHana Heobxogumasi ans
hopmMrpoBaHusa ynpasnsioLero BO3AENCTBUS (0=100%) v '3aBMCUT OT HaCTPOWKK perynsTopa:
p_ PVu-PV .

Ke

SP - sapanue lM-perynstopa (3agaetcs ¢ nepegHen. naHenu);

DB - 30Ha HeuyscTBUTENBHOCTU(MEPTBas 30Ha) [10.02];

KP - k03hpULMeHT ycunenus [1.00].

PucyHok 5.2.2 — pacpuk peeyauposaHusi 1-peaynamopa

BeixogHon curHan 6yget dopmMmpoBaThCs COrnacHo hopMyrbl:

OUT (%) = ((sp- DPB)— PV)

.100% - Ans o6paTHOro perynmpoBaHuns;

(PV/=(SP -DB))

.100% - 4Na NPAMOro perynMpoBaHus;

OUT (%) =

Mpaduk hopMUpPOBaHMSA UMIYNBCHOTO BbiXoAa M-perynatopa npeacTaBrieH Ha pucyHke 5.2.3.
DOT A

OUT=25% |
! >

OUT=50%

OUT=100% \
>

-

max t

T

3

rae, T

max - MaKcUMarbHas AnuTenbHOCTL uMnynisca [10.01];
TP - nepvog cnegosaHus umnynscos [10.00].

PucyHok 5.2.3 — paghuk chopmuposaHusi umynbCHO20 8bixoda l1-peaynsamopa
Mpumep. [Ang perynupoBanusi pH 3agaHbl cnegyolimne napameTpbi:

[1.00]=3 - KO3(PDULMEHT yCUNEHUS; [10.00]=3 cek - neprog cneaoBaHUs UMMNYbCOB;

[2.03]=2 pH - Ha4anbHOe 3HaYeHune LLKarnbl U3MepPEHUs; [10.01]=2 cek - makcumanbHast ANMTENbHOCTb UMMNYNbCa;

[2:04]=10 pH - kKOHeYHOE 3HaYeHune LKanbl U3MepPEHUS; [10.02]=0,5 pH - 30Ha HEYyBCTBUTENBHOCTW.
PaccunTtbiBaem 30HY NpoOnoOpLMOHANbLHOCTU  p — 10-2 =2.6666 pH - Mpu obpaTHOM perynupoBaHuu,

3afgaHum 6 n napameTpe 4 Bbixod ByaeT COCTaBNATb T — ((6—0-5)—4),100% —56.25% - | pPadnyeckn cpabaTbiBaHne
2.6666
ANCKPETHOro BbIXoAa Npu 3TOM NpecTaBrieHo Ha pUCyHke 5.2.4.
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DO1
OUT=56.25%T

[ ] [,

T=1.125¢ t
Tm=2C

T,=3¢

PucyHok 5.2.4 — pagpuk gpopmuposaHusi ebixolda [l1-peaynssmopa

5.7. MpwvHUMN pa6oTbl perynaropa MM-10-2

Mpeobpasoatenb-perynarop [M-10-2, cTpykTypHash cxema KOTOPOro npuBEAeHa Ha pucyHKke 5.2,
npencrtaensgeT cobon YCTPOWCTBO M3MEPEHMS 3HAYeHWs BXOAHOro napametpa, obpafoTku n npeobpas3oBaHusi
BXOJHOrO CMrHana v Bblaayv ynpasnsitoLmnx BO3gencTeumm.

MpeobpasoBaTenb-perynatop Mn-10-2 paboTaet noa yrnpaBrneHuem COBPEMEHHOrO,
BbICOKOMHTEINPUPOBAHHOTO MUKpPOKOHTponnepa RISC apxuTekTypbl, M3roTOBMEHHOr0 MO BbICOKOCKOPOCTHOW KMOT
TEXHOMOMMN C HN3KNM dHepronoTpebneHnemM. B NOCTOAHHOM 3anomuHaloLwem YCTPOMCTBE pacnonaraercs bonbLioe
KOnM4ecTBO (DYHKUMIA ANS pelleHus 3agady KoHTpons u perynupoBaHusd FlocpeacTtBomM KOHMUIypupoBaHUS
nonb3oBaTeNlb MOXET CaMOCTOSATENbHO HACTpamBaTh PErynsaTop Ha peLleHre onpeaerneHHblX 3agay.

Mpeobpasoatenb-perynatop [M-10-2 ocHaweH aHanoro-ungpoBbiM NpeobpasoBaTeneM, y3namm
ANCKpeTHO-uucpoBoro BBoda M UUPO-ANCKPETHOro BbIBOA4A, CTOPOXEBbIMW, CXeMaMu AN KOHTPONs LMKNOB
paboTbl nporpaMMbl, 3HeproHesaBucumon namsitelo EEPROM, NVRAM ansh, coxpaHeHusi: MoNb30BaTeNbCKUX
napameTpoB KOHUrypaumm n gaHHHbIX.

BHyTpeHHsIs nporpamma npeobpasoBatenb-perynsitopa [M-10-2  yHKUUMOHUPYET C  MOCTOSIHHBLIM
BPEMEHHbIM UMKnoM. B Hauyane kaxgoro umkna BHYTPeHHenspaboyelr nporpamMmbl CUMTLIBAIOTCS 3HAYEHUs
aHanoroBbIX BXOAOB, MPON3BOAMTCH cunThiBaHWe 1 obpaboTka kriaBuatypbl (nogasneHue apebesra n oGHapyxeHue
OOCTOBEPHOCTH), MPUEM KOMaHA M OaHHbIX U3 nocrnepoBaTenbHOro. uHrtepdeica. Mpu nomowm 3TMX BXOAHbLIX
CUrHanoB OCYLLECTBMAIOTCA, B COOTBETCTBUM C 3arnporpaMMMpOBaHHBIMW, DYHKUMAMM W NONb3oBaTENbCKUMMU
napameTpamy KoHdUrypaumm, Bce pacyetbl. [locrne 3Toro ocywecTBnseTcs BblBOA UHOPMaLUUU Ha OUCKPETHbIE
BbIXOAbl, HA WMHOWKALMOHHbIE 3reMeHTbl, a TaK Xe uKcauus BbIYUCIEHHBIX BEMUYMH ANS pexuma nepegayu
nocrnegoBaTenbHOro MHTepdenca.

5.8. PacnpegeneHue BXoAo0B-BbIXO40B CTPYKTYp perynaropa INM-10-2

CTtpykTypa AHano- AHano- AHano- [Ounck- Ounck- Lunck- Ownck-
perynsTopa, roBbI roBblIii rOBbIA peTHbIN peTHbIN peTHbIN peTHbIN
onpegensiemas BXOZ4 BXOZ BbIXOZ, BbIXOZ, BbIXO[, BbIXOZ BbIXO[,
napameTpom All Al2 AO1 DO1 DO2 DO3 DO4
[10.03]
0000 — nHgukatop | Mapa- MNapa- Petpanc | Csob. CBo6. CBob. CBo6.
meTp 1 MeTp 2 mucens® | nporp.” | nporp.” | nporp.® | nporp.”
0001 — Perynu- Bxon Bbixoa CB0b. CB00. CB0b. CB00.
aHarnoroBbiIi pyembiit/ | Temne- peryns-_ | nporp. ® | nporp.® | nporp.” | nporp. ¥
perynsitop ¢ napa- paTyp- Topa
BHYTPEHHEN MeTp! HOW
obpaTtHol cBasblo | pX/Eh KOppek-
umm
0002 — Perynu- Bxop PetpaHc | Bbixog Bbixoa CBo0. CBo6.
UMY TbCHBbI pyeMbiil | Temne- muccus® | Bomblie | Menbwe | nporp.” | nporp. ¥
perynsitop ¢ napa- paTyp-
BHYTPEHHEN meTp HoM
obpaTHou ceA3bi0 | pX/Eh KOppekK-
U
0003 - Perynu- Bxopg PetpaHc | Bbixoa Bbixoa CB0b. CB00.
MMMYTLCHBINA C pyemuiii | Temne- muccus® | Bonbie | Mewbiwe | nporp.” | nporp. ?
BHELLHEN napa- paTtyp-
o6parHomcBs3blo | MeTp HoW
- C KOHLIeBbIMU pX/Eh Koppek-
BbIKIKYaTensimu umm
0004 —3-x Perynu- Bxopg PetpaHc | Bbixoa Bbixoa CB0b. CB00.
NO3MLIVOHHBI pyeMmbiit | Temne- muceus® | Bonbwe | MeHbwe | nporp. ® | nporp. ¥
perynsitop napa- paTtyp-
MeTp HoWm
pX/Eh Koppek-
umm
0005 — 2-x Perynu- Bxon PetpaHc | Bbixopg CB00. CB0b. CB00.
MO3MLINOHH il pyembiit | Temne- muceus® | 2-xnoa. | nporp.” | nporp.? | nporp. ¥
perynsTop napa- paTyp- perynsi-
MeTp HoWm TOopa
pX/Eh Koppek-
umm
0005 — Perynu- Bxon PetpaHc | Bbixopg CB00. CB0b. CB00.
UMY NbCHBIN pyemblii Temne- mucens® | n- nporp. ® | nporp.” | nporp. ¥
M-perynsaTop napa- paTyp- perynsi-
MeTp HoW TOopa
pX/Eh Koppek-
umm
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MpumevaHus.
1). CurHanel DO1-DO4 saensaioTcs cBobogHO-NporpaMmmMupyemMbiMn. T.e. ecnn Kakon-nmbo 13 curHanos
DO1-DO4 He 3agencTBOBaH B CTPYKTYpe BblOpaHHOro Tuna perynsaropa (cMm. napametp 10.03), To cBo6oAHbIN

OVCKPETHBIN BbIXO4, MOXET B COOTBETCTBUM C BblIOpaHHOW NOrvMkon paboTbl U ycTaBkamu ynpaBnsaTbCA OAHUM W3
BblIGpaHHbIX aHanoroBbIx curHanos (cMm. napameTpsl 4.00, 5.00, 6.00, 7.00).

2) Mpu ncnonb3oBaHUM OYHKUMKM PETPaHCMWUCCUMM Ha aHanoroBbli BbIXod npubopa pacnpepensiorcs
cnepyoLLMe aHanorosble curHanbl perynartopa (CM. napameTpbl ypoBHS 9):

- 3HayeHne aHanorosoro Bxoga All, Al2; paccornacoBaHue perynatopa, Tekylee 3afjaHue peryrsropa,
TONBKO ANA PYHKUUM peTpaHCMUCCUm (BO BCEX CTPYKTypax perynstopos kpome 10.03=0001).

- MONOXeHNe MexaHn3Ma UMMYNbCHOro perynsaTopa. BHyTpeHHss nepemeHHas CneXeHus 3a BbIXogom 6e3
obpaTHol CBA3MN.

5.9 Pacuyer JOC oaneKTpoAaHOM CUCTEMbI C HOpPMMpPYeMbIMU KOOpAUHATAMU
M30MNOTEeHLUMaNbHOMN TOYKN U onucaHue KoathpnLnMeHTOB KOPPEeKLUN 3NeKTPOAHOMN
XapaKTepUCTUKKU

dopmyna 3asucumoctn SAC anekTpoaHow cuctembl E oT ypoBHa pX pacTBopa.MMEET BUA:
[ns NOCTpOeHns anNeKTPOAHOW XapakTepucTkM ucnonesdyetcs Tabnuua 5.1.

E = Ei + ((54,196 + 0,1984*Tp)-N) * (pX - pXi), (5.1)

roe Ei n pXi — HoMWHanbHble 3Ha4YeHUst KOOpANHAT U30MOTEHLMANBHOM TOYKMN ANEKTPOAHON CUCTEMBI,
Tp — TeMnepaTtypa KOHTponMpyemon cpeabl (pacteopa),
N — BaneHTHOCTb U3MepPSIEMOro 1oHa.

Mpumep pacyeta [ C nsmeputenbHON 3N1IeKTPOAHON CUCTEMbI.

MNprmem Takne 3HayeHUs OCHOBHbIX XapaKTepUCTVK N3MEePUTENBHOIO 3reKkTpoaa u pacTeopa:
Ei =-50,00 mB, pXi =7,00 eq. N =-1.

Tabrnuya 5.1. 3asucumocms E = f (pX) dnist pasnuyHbiX 3HadeHut memnepamypsl usmepsemol cpedsbi Tp.

3Hau. Temneparypa KOHTponiMpyemou cpeabl (pacteopa) Tp, °C

pX -20,00 0,00 20,00 25,00 40,00 60,00 80,00 100,00 150,00
-2,00 402,052| 437,764] 473,476| . 482,404 509,188 544,900 580,612 616,324| 705,604
-1,00 351,824] 383,568 (415,312 * 423,248| 447,056 478,800 510,544 542,288 621,648
0,00 301,596] 329,372 357,148| 364,092| 384,924 412,700 440,476 468,252| 537,692
1,00 251,368] 275,176|  298,984| 304,936| 322,792| 346,600 370,408 394,216| 453,736
2,00 201,140] 220,980] 240,820] 245,780 260,660/ 280,500 300,340 320,180] 369,780
3,00 150,912 166,784 182,656/ 186,624] 198,528 214,400 230,272 246,144 285,824
4,00 100,684 112,588 124492 127,468 136,396/ 148,300 160,204 172,108 201,868

5,00 50,456 58,392 66,328 68,312 74,264 82,200 90,136 98,072| 117,912
6,00 0,228 4,196 8,164 9,156 12,132 16,100 20,068 24,036 33,956
6,25 -12,329 -9,353 6,377 -5,633 -3,401 -0,425 2,551 5,527 12,967
6,50 -24,886)0,-22,902  -20,918] -20,422| -18,934| -16,950 -14,966 -12,982 -8,022
6,75 -37,443| -36,451| =35,459| -35,211] -34,467| -33,475 -32,483 -31,491 -29,011
7,00 -50,000f, -50,000f -50,000] -50,000{ -50,000[ -50,000 -50,000 -50,000 -50,000
7,25 -62,557| 463,549 -64,541] -64,789| -65,533] -66,525 -67,517 -68,509 -70,989
7,50 -75,114 ~ 77,098 -79,082| -79,578] -81,066] -83,050 -85,034 -87,018 -91,978
7,45 -87,671 -90,647[ -93,623] -94,367| -96,599| -99,575| -102,551] -105,527| -112,967

Ha pucyHke 5.3 1n3o06paxeHbl HECKONbKO ANEKTPOAHbIX XapakKTepuCTUK ANS PasfnuyHbIX  3HAYeHWUi
TemnepaTypbl KOHTpoOAUpyeMoW cpedpbl (pacTteopa) Tp.

Mpsamas 1 gna Tp = -20 °C, npsmas 2 ana Tp = 25°C, ana Tp = 60 °C.

Kak BMOHO M3 xapakTepuctuk: yem Oonblue Temnepatypa KOHTPONMpyemon cpefbl, TeM Gonblue yron
HaKMoHa xapakTepucTukm k ocu pX. Bce npsmblie, He3aBMCMMO OT yrna HakrnoHa, NPOXOOAT 4epe3 TOuKy C
koopauHatamu (7; -50 MB), koTOpasi Ha3biBaeTCH M3ONMOTEHLMaNbHOMW TOYKOW SMEKTPOAHON XapakTepucTtuku. Y
Ka>K4oro TUMa,anekTpoaa ¢ HoOpMYPYEMbIMU XapakTepUCTUKaMM eCTb CBOSI M30MOTEHLManbHas Toyka — O4uHaKoBas
Ansa pasnuuHbIx Tp.

U3 chopmynei (5.1)
S = (54,196 + 0,1984*Tp) / N, (5.2)
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roe S — KpyTu3Ha anekTpogHou xapakrepucTtuku. ®opmyna (5.1) npuobpeteT BuA:

E = Ei + S*(pX - pXi) (5.3)
S=(E—Ei)/ (pX - pXi) (5.4)
S=tgQ (5.5)

Kak BuaHo wn3 copmynbl (5.4) S npsaMonponopumMoHanbHO yriy HaknoHa O fApAMOn 3MeKTpoaHON

XapaKTepuCTUKK, TO eCTb YeM Gonblue S, Tem bonblue yron HaknoHa a.

Mpu kanubposke npubopa-namepuTensa pX ¢ NOMOLbID OydepHbIX pacTBOpPOB (nNpunoxeHue E) MOXHO
3aMeTUTb, YTO Ha NPaKTUKE OYEHb YaCTO pearbHble XapaKTepUCTMKN 3NeKTPoaos (S, pXi, Ei) noytn Bo Bcex chiyyasx
pa3bexHbl C yKa3aHHbIMU Ha 3nekTpog B nacrnopTe. [10aToMy He06X0AMMO MCNOMb30BaTh KOPPEKLIMIO 3MEKTPOAHON
XapaKTepuUCTHKK.

KoppeKkuuio MOXXHO NMpoBOAMTL Kak ANs KPYTU3HbI S xapaKTepucTUKM (M3MEHEHWe yrna HakmoHa npsiMow),
Tak U koopauHaThl pXi M3onoTeHuManbHoW ToYKK (cMeLleHre npsmon no ocu pX). ®opmyna (5:3) ¢ nokasatensmm
Koppekuumn npuobpeTeT BMA;

E = Ei + (S + Skor)*(pX — (pXi + pXem)), (5.6)

roe  Skop — KOPPEKTUPYIOLLIEE 3HAYEHUE KPYTU3HbI SNEKTPOAHON XapaKTepUCTURM;
pXcm — KOPPEKTUpYIoLLEee 3HaYeHe KoopauHaTbl M30MOTEHLMANBHOM TOYKM.

A

E, mB

100

-50

PucyHok 5.3. 9nekmpoOdHble xapakmepucmuku 0118 pa3nudHbix 3HayeHul Tp.

Ha pucyHke 5.4 nsobpaxeHbl NpsiMble, KOTOPbIE MOKa3bIBaOT KOPPEKLMIO KPYTU3HBI S, TO €CTb U3MEHEHWe
Skop.
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0
-50 7

PucyHok 5.4. KoppeKuusi KoymusHbl S 31eKmpodHOU Xapakmepucmuku.
Skop1 < Skorz2 < Skors

Kak BuaHO u3 rpadpuka (pucyHok 5.4) yem Bonblue 3HaYeHe KOPPEKTMPYIOLLEero Bo3aencTeus Skop , TEM

oonbLue yron HakrnoHa O aneKkTpo4HON XapaKTepPUCTUKK. an STOM CTOWUT 3aMETUTL, YTO BCE TpU NMpAMble NPOXoaAT
yepe3 M30MNOTEHUMAarnbHYl TOYKY, TO €eCTb W3MEHEHUWE Skop HE BMUSET Ha W3MEHeHWe KoopauHaT
M30MNOTEHLNANBHOM TOYKN.

Ha pucyHke 5.5 nso6paxeHb! npsMble, KOTopble MOKa3bIBaloT KOPPEKLUMo pXcwm.

A
E, MB

a= cons? N
0 1 1 T > T 3 T 4 1 5\\\[ E‘Y\ 1 oX. o;‘l
50 Tt "\ '“T\
- [pXc]

PucyHok 5.5. Koppekyus cmeweHuss pXcm 31eKmpodHol xapakmepucmuKu.
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Kak BngHo u3 rpadumka (pucyHok 5.5) ecnu cmelweHune pXcm > 0, To npsiMasa cMmellaeTcs Bnpaso (npsimMas
3), a ecnu pXcm < 0, TO cmeLleHne nponcxoamnT Brieso (npsmas 1). MNpu aToM cnegyeT 3aMeTUTb, YTO Yron HakrnoHa
Ha NPsIMOW OCTaeTCH NOCTOAHHBIM, TO €CTb PXcm HE BMMSAET Ha Yron HaKMoHa XapakTepUCTUKK.

Ha npakTuke 4acTto ncnonb3yloT coveTaHne obenx MeTofoB Koppekumn (pPXcm U Skor), ANt Bosee TOYHOro
NpUBAMXKEHNa NPSMON 3MEKTPOAHON XapaKTePUCTMKN K pearnbHON, Y4TOObl 4OCTUYb HAUMEHbLLEW NOrPeLlHoCTV Ha
BCEM JduanasoHe u3mepeHus pX.

Ecnu BbibpaH Tvn nsmepsiemoro napametpa Bxoga All pX, (MpunoxeHue B: 2.00 =<0000);»T0 cornacHo
dopmyn (5.1), (5.2) n (5.6) BbiTekaeT dopmyna pacyeta pX C nokasaTensaMu KOpPPEKUUW CTaTtu4ecKkon
XapaKkTepuCTuKK Ans npeobpasosaTtens-perynsaropa:

N*(E-Ei)
pX = + (pXi + pXcwm) (5.7)
(54,196+0,1984*Tp) + N*Skop
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6. YpoBHU paboOThbl, YPOBHU 3aLUMUTDI,
YPOBHMU KOH(pUrypaumm u HacTpoek

6.1. AnarpamMmma ypoBHel paboThbl, YPOBHEN 3alnTbl U YPOBHEN KOH(Urypauum

Bonee pgeTtanbHO ypoBHM paboTbl, YPOBHM 3aLUWTbl U YPOBHU KOH(Urypauum onmucaHbl B MOCAERYHLLIMX
pasgenax gaHHou rmasbl. [JuarpamMmma ypoBHen paboTbl, 3awmThl U HAcTpoek npeobpasosatens-perynsatopa FMM-10
npuBegeHa Ha puUcyHke 6.1.

MutaHne
BKJTIOYEHO

M3meHeHune pexumoB paboyero ypoBHA (6.4)
® /3MeHeHne pexnma paboTbl perynatopa(6:4.1)
® N3MeHeHWe 3Ha4YeHus1 3agaHoin Toukn (6.4.2)
® N3MeHeHVe 3HadeH\s ynpasnsioLlero BosgencTauns (6.4.3)

YpoBeHb
KOHdUrypaumm
M HacTpoek (6.5)

PucyHok 6.1. Juagpamma yposHell pabomel;, 3auiumsi U Hacmpoek rpeobpasosamers-peaynsmopa [1r1-

10
6.2. YpOBHM 3aLUUTbI
I I l YpoBHM 3alimTbl B TOW WAW MHOW CTeneHW 3anpeLyaloT BbIMOMHEHWEe HexenaTenbHbIX AeNCTBUMN.
i [aHHble yposHU 3aujumel MpedHa3Ha4YeHb! ANs 3almTbl 060pyA0BaHNUS, TEXHONOMMYECKoro npouecca
W B KOHEYHOM WTOre NoMb30BaTeflsi: 0T HEBEPHOIO UMK Cly4aHOro BBOAA 3HAYEHWUI U NepeKIioYeHnn
pexmmoB paboThl, OT HECAHKLMOHUPOBAHHOIO UNWN HeXenaTernbHOro AO0CTyna MOCTOPOHHMX MuL K
cucTeme ynpaBneHns.
HNmeemcsi HecKosbKO ypoeHel 3aujumsbl.
YpoBHM 3aWmThI 1) YpoBeHb 3auThl U3MEHEHUSI PEXNMOB paboyero ypoBHS
paboyero ypoBHs | 2) YpOBEHb,3aLUMTbl UI3MEHEHWNS BUAA U 3HAYEHUSI 3a4aHHON TOYKU
YpOoBHM 3almThbl 1) YpoBeHb 3awmTbl NpU BXOAE B PEXUM KOHDUrypaumm Ang 4ocTyna K napameTtpam 1-r
M3MeHeHUs rpynnol
KOHdurypauuvm n 2) YpoBeHb 3aLL1Tbl NPU BXOAE B PEXMM KOHMUrypaumm ana goctyna Kk napamerpam 2-16-m
HacTpoek rpynn

6.3. Pabouun ypoBeHb. Pexxum PABOTA
Mpubop nepexouT Ha 3TOT YPOBEHb BCSIKWI pa3, Koraa BKIOHAETCS NUTaHKE.

N3\ aTOro ypOBHA MOXHO MEeperTV Ha U3MEHEHME pexMmMoB paboyero ypoBHS MMM Ha YpPOBEHb
KOH(UrypaLmm n HaCTPOeEK.

OBGbIYHO 3TOT YpOBEHb BbLIGUPAETCs BO BpeMsi paboTbl ANS YNpaBneHUs KOHTYPOM perynvpoBaHus. B
npouecce, pabombl MOXHO OCYLLECTBNATb MOHWUTOPUWHT, T.e. BU3yanbHO OTCMEXMBATb U3MEPSIEMYI0 BeSIMYMHY,
3afaHHYI TOYKY M 3Ha4YeHWe YnpaBnsioLero Bo3aencTens. Kpome Toro, MOXHO OTCNEXMBaTb Ha CBETOAMOAHbLIX
nHOMKaTopax BuL BblGpPaHHOM 3a4aHHOW TOYKM, CUrHasnbl TEXHOSIOTMYECKOM CUrHanmMsauuu npu npesbilleHnn
BEPXHEro.M HUXXHEro npeaesioB OTKNOHEHNS.
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6.4. UameHeHMe peXxMmMoB pabo4ero ypoBHS, YPOBHU 3aliUTbl paboyero ypoBHs

Ha paGouyem ypoBHE BO3MOXHO UW3MEHeHVWE pexuma paboTbl npeobpasoBaTens-perynsitopa —
OCYLLECTBIEHNE Nepexofa M3 aBTOMAaTUYECKOro pexuma ynpaBrieHusi B PyYHON pexum ynpaeneHus U obpaTtHo;
OCYLLIECTBNATb UBMEHEHME 3HAYEHWE 3a[JaHHOW TOUKM, U3MEHSITb 3HAa4YEeHUE YNpaBMsoWero BO3AenNcTBUS (B py4HOM
pexvme ynpaBneHusi perynstopom). ViMeeTcsi ypoBeHb 3aluTbl AN U3MEHEHUs PexMMoB paGoTel pabouero
YPOBHS.

6.4.1. N3ameHeHMne pexnma paboThbl perynartopa

B perynsaTtope MM-10 umeeTcsa ABa pexumMa paGoThl ynpaBieHUss OGLEKTOM perynupoBaHus:
® aBTOMaTUYECKUI PEXUM paboTbl U PYYHOW PeXuM paboTbl.
Pexum paGoTbl perynstopa - aBTOMaTUYECKUA UMM PYYHOW SABNSETCH 3aroMUHAEMbIM COCMOSHUEM.
Mocne BKIOYEHWUA MUTAHWUS PETYNATOP HAaXOAMTCS B TOM peXuWMe, B KOTOPOM OH HaxoAuNcs Ha MOMEHT
OTKITHOYEHMS.

ABTOMaTNYECKMN knasuww [P/A] + [&] PyyHon
pexum uHaukartop PYY pexum

ABTOMaTHN4YeCKUM pexxum paboThl. lMepexoaHa py4yHON pexum padboTbl

ABTOMaTHuYeCKUM e B aBTomaTtnyeckom pexume paGOTbI peryndarop ynpasngder obObekToM perynmpoBaHua

pexum paboTbl cornacHo BbIOpaHHOrO 3akoHa PerynMpoBaHUsi U "C COOTBETCTBYHOLLMMU HACTPOMKaMu

nonb3oBaTens.

O PYY e B aBTOMaTU4eCcKoM pexume paboTbl nHaukatop PYY Ha nepeaHen naHenu norawueH.

< [P/A] e [Ins nepexoda B PYyYHOW pexuMm yripaBneHuss Heobxoaumo HaxaTb knasuwy [P/A] Ha
nepegHen naHenu perynstopa.

{:} PYY e ViHankaTtop PYY Ha nepedHeln naHenu HaunHaeT murathb.

= [¢] e Ecnu onepatop Haxan  knaBuwy [&] B npouecce MuraHus uHgukatopa PYY
(npnbnuanTenbHo 344 cekyHabl) — Npou3onaeT hukcayusi 8bI6PaHHO20 pexuma N perynsarop

® P nepeviaeT B pexuM pyvyHoro ynpaenexusi, uHamkatop PYY Gynet ceetutbest — yto OyneT B

AanbHenwemM ykaseiBaTb Ha PyYHON Pexum paboThl.

YpoeeHb e Ecnu oneparop He nodmseepxdaem CBOUX OENCTBUIA HaaTueMm knasuwm [¢], To gaHHbIe
3awumsli JelcTBMA OnepaTopa  BOCAPUHMMAIOTCA Kak HEBEpHoe [OeWCTBUE WM crnyyarnHoe
nepekrYeHne pexuma paboTbl:
e OTO 1 NPEACTABNSIET ypoO8eHb 3awjumbl OT Cry4alHOro MepekntoYeHns pexuma padoTol,
nHaukatop PYY mepecTaHeT muratb M MOracHeT, a Perynsitop OCTaHeTCsl B aBTOMaTUYECKOM
pexumMe ynpaBrneHus:

PyuHomn peXum paboTthl. Mepexon Ha aBTOMaTU4YeCKUIN PeXUM paboTbl

PyyHou pexum e B py4yHOM pexvme paboTbl onepaTop C nepegHel naHenu C MOMOLLbIO KnaBuw [A]
paboThbl “Oonbwe” n [V] “mMeHblue”, ynpaBnsieT BbIXOAOM perynsitopa, TeMm cambiM dopmupyeT
3Ha4yeHne ynpasnsioLLero BO3AENCTBUS, NoJaBaeMoe Ha UCMOMHUTENbHBIA MEXaHN3M.
® Py o lHankarop.PYY Ha nepeaHen naHenu cBeTuTCs.
= [P/A] e [Ina nepexona B aBTOMaTUYECKNIA PEXUM PEXUM YNpaBneHns HeobXoaMMO HaxaTb KnaBuLLy
[P/A] Ha nepenHen naHenu perynsrtopa.
{:} PYY o Nnaukatop PYY Ha nepegHen naHenn HaunMHaeT MuraTb, €Crv onepaTop Haxan Knasully
[#] B npouecce muraHua uHgukatopa PYY (npubnusutensHo 3-4 cekyHabl) — npousonget
= [¢J] Qukcayusi 8bIbpaHHO20 pexuma W perynsaTtop nepervgeTr B PEXUMM aBTOMATUYECKOro
ynpaenexus, wuHavkatop PYY noracHer — uyto OygeT B pJdanbHenweMm ykasbiBaTb Ha
O pyd aBTOMAaTMYECKUIN pexmM paboThbl.
YpoeeHn e Ecnu onepatop He nodmeepxdaem CBOVX AENCTBUI HaxaTvem knaeuwu [&], To AaHHble
3awjumsli JeNcTBMA  onepaTopa BOCMPUHMMAIOTCA Kak HeBepHoe [OeWCcTBMEe WnuM  crnyyarniHoe

nepekntoyveHne pexuma paboTbl.

e 3TO ¥ NpeacTaBnsAeT ypoBeHb 3aujumbl OT CMyYaWHOro MepeknioyeHnsa pexvMa paboThbl,
nHaukatop PYY nepectaHeT muraTtb U noracHeT, a perynsatop ocTaHeTcs B aBTOMaTtU4eckom
pexumMe ynpasneHus.
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6.4.2. Bbl6op 1 U3MeHeHue 3HaYeHUA 3a4aHHOW TOUKMU

Mpu BkntoveHun npeobpasosatenb-perynsaropa [M-10 yctaHaBnuBaetcsa pexum PABOTA. Ha,agucnnei
pH/mV MAPAMETP BbIBOOUTCS 3Ha4YeHMe u3amepsieMol BennynHel, a Ha gucnnen 3BO/T°C — 3HavyeHue 3aaaHHow
TOYKM MNWN 3HAYEeHWe TemnepaTypbl NPU PYYHON MM aBTOMaTUYECKOW KOPPEKLUN.

B npeobpasoBsatenb-perynatope [1M-10 wmeeTcAa 3apgaHHas Todka, WCNonb3yemass TOMbKO, B
aBTOMAaTMYECKOM pexuMe yrnpasneHus. BHYTpeHHAs 3agaHHas Toyka u3MeHsieTcsl ¢ nepeaHen naHenw, npubopa:
3HayeHne BHYTPEHHEN 3adaHHOW TOYKU SBNAETCHA 3arnoMuHaeMblM 3HavyeHueMm. [locné BKMYeHUs AMTaHus
perynsTop HaunHaeT paboTy C TeM 3HaYeHNeM 3a4aHHOW TOYKW, KOTOPoe ObINo Ha HA MOMEHT OTKIOYEHUS.

MN3meHeHMe 3Ha4YeHUsA BHYTPEHHEN 3aAaHHOW TOYKMU

e [lpubop HaxoguTCa B pexvMme BHYTPEHHelN (NokanbHOM) 3aAaHHOM TOuYKW, O 4YeMm

[ 3B cBuaeTenbCcTByeT cBeveHve uHavkatopa 3BM. VHaoukatop 3B pormkeH cBetutcs (Mnu
MUraTb) Ha BCEM MPOTSHKEHMM Onepaumm Mo U3MEHEHUID 3HaYeHUs BHYTPEHHeW 3afaHHON
TOYKM.

= [3BAO] o [1ns n3aMeHeHUs1 3Ha4YeHUs1 BHYTpPEHHeN (NokanbHOM) 3a4aHHON TOYKM HEOOXOOUMO HaxaTb
knasuwy [3BAO].

{:} 3B4 e Ha nepegHeli naHenu HaumHaoT muratb nHamnkatop 3BA maucnnen 3BAO/T°C. Ha gaHHoM

aTane npu wmurawowem uHaukatope 3BO u aucnnee 3BO/T°C BO3MOXHO M3MEHeEHMe
3Ha4YeHUs BHYTPEHHeW (NoKanbHOW) 3a4aHHON TOYKM.

3A A
§ 015.0
e C nepegHel naHenu c nomollbio knaeBuw [A] “Gonbwe” n [ V] “MeHblue”, YCTaHOBUTb
<« [A] HeobxoAMMOe 3HayeHue BHYTPEHHEW 3adaHHOW TOYKM, WHOAMLMPpYEMOW Ha Aucnnee
T [V] 3BO/T°C.

e Ecnu onepatop Haxan knasuwy [&]nB npouecce muraHus uHaukatopa 3B[
= [ (NpnbnuanTenbHo 3-4 CekyHAb!) - perynstop nepengeT Ha pexuM ynpaBreHusl C HOBbIM
3Ha4YeHneM BHyTpeHHew 3aA4aHHON TOYKU.

e Vnavkatop 3B[, nepectaeT MuraTk W CBETUTCSH POBHLIM CBETOM, YKasbiBasi TeM CambIM,
® 31 YTO MHAMLMPYETCS 8aaaHHas TouKa.

e Ecnu onepatop He nodmeepxdaem CBOUX AeliCTBUI HaxaTueM knasuwm [¢] B npouecce
YpoeeHb MuraHus uHgukatopa 3B[ (npubnuanutensHo 3-4 cekyHabl), TO AaHHbIE AECTBYS onepaTopa
3awumsi BOCMPVHUMAIOTCS Kak HEBEpHOe [eiCTBME UM CryvyalnHoe U3MEHEHNE 3HaYeHMS.

e OTO W, NPeACTaBNsAET ypO8EHbL 3awjUmbl OT CIy4aHOro N3MEHEHWUSI 3HAYEHNS1 BHYTPEHHETO
3apaHis, uigukatop 3B[ nepectaHeT Muratb U HAQYHET CBETUTLCS, a Perynsitop BEPHETCS B
paboTy C NPEXHMM 3HAaYEHWEM BHYTPEHHEN (NOKanbHOW) 3a4aHHON TOYKM.

6.4.3. U3ameHeHue 3Ha4YeHUs ynpaBnsowero BO3AemcTBus

o [1ns, n3MeHeHUs1 3Ha4YeHNs ynpaBnsoLLEero BO3OeNCTBUS PerynaTop OMKEH HAaXOAMTbCS B
py4YHOM pexume ynpasreHus. Ecrnv perynatop HaxoguTca B aBTOMaTUYECKOM peXume, ero

® rPyy HeobX0AMMONIEPEBECTU B PYHHOW PEXUM ynpaBneHus — cM. pasgen 6.4.1. Mhgukatop PYY
Ha nepegHen naHenu ceeTuTcs. BuibpaH py4HOW pexum ynpaBneHus.

&= [A] e B pyuHom pexvme paboTbl onepaTop C nepegHen MaHenu ¢ NOMOLb knaBuwl [A]
[V] “Gonbwe” u [VY] “MeHblue”, ynpaBnseT BbIXOOAOM perynstopa, Tem cambiM copmupyeT
3HayeHve ynpasnsioLero BO3AenNcTBUS, No4aBaemMoe Ha UCTONHUTENbHBIV MEXaHN3M Yepes

ktoun BOJIbLE-MEHbBLLE.

e Ha gucnnee BUXIO nHavumpyeTcsa 3HadeHMe BbIXOAHOMO curHana (B %), BblgaBaeMoro Ha
aHarnoroBbIN BbIXO4 MU MOLLHOCTM BblAaBaeMoOW Ha BbiIXO4HblE KNoun bonblie-MeHbLue.

o [Ipn n3MeHeHUn 3HaYeHUs yNpaBnALLEro BO3AENCTBUA NOCe NepBOro Haxatus nobon
n3 knaesuw [ A] “Gonbe” unu [ V] “meHblue” HauuHaeT muratb aucnnei BUXIA, ykasbias
TEeM caMblM OfnepaTopy Kakon napameTp B AaHHLIN MOMEHT N3MEHSIeTCS.

BuXin

e [locrie OKOHYaHWS M3MEHEHUSI 3HAYEHWs YNpaBrsloOLEro BO3AEWCTBUS, MO OTMNyCcKaHUU
knaBuw [A] “Oonbwe” vnm [V] “MeHblie” no ucteveHun 3-4 cekyHa pucnnen BUXIL
nepectaeT Muratb, a 3Ha4YeHue BbIXoAa (PUKCUPYETCS B SHEPrOHE3ABUCHMON NamMsITK.
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6.5. YpoBeHb KOH(Urypaumm n Hactpoek

e C nomoLublo 3TOro YPOBHA BBOOAT MapamMeTpbl U KOHCTaAHTbl peryndatopa, napameTpbl/CUrHann3aunm
OTKITOHEHUA, napamMeTpbl (bmanpa, napamMmeTpbl 3adaHnUAa Tuna Bxoda, Tuna ynpaslneHud, Buaa 3a4aHHON TOYKW,

napameTpbl ceTeBoro obmeHa,
KOHpurypauum n 3aannucu napameTpos.

napameTpsbl

KannbpoBkM,

a Takke pPexuMMbl

paspelleHnsi BXoAa B MEHI0

e [lapameTpbl pasgeneHbl Mo rpynnam, Kaxaas M3 KOTOpbiX HasbiBaeTcs "ypoBeHb". Kaxaoe 3agaHHoe
3HayeHne (dNeMeHT HaCTpOMKW) B 3TUX YPOBHAX HasbiBaeTcs “"napameTpoM”. [MapameTpbl, Ucnonb3yemble B
perynsatope [1-10, crpynnupoBaHbl B cneytowme 16 ypoBHen 1 NpeacTaBreHbl Ha gnarpammMe — CM. PUCYHOK 6.2.
MHavkaums 3HayeHus napameTpoB KOHUrypaLmm n nx HOMepoB yKasaHbl Ha pUCyHke 6.3,

Bbi30B ypoBHs
KOoHcUrypaumm n HacTpoek
ns3 pexxuma PABOTA

ANUTENbHbLIM HAXXaTUeM
6onee 3 ¢ knaBuwm [t Y]

-~ ﬂepexo,q B aBTOMaTU4eCKOM pexunve

Bbixoa ns.ypoBHs
KOHcUrypauum v
HacTpoek

yj >4V

w y

() ,
[aHHble ypOBHW  KOHMrypaLumm
fonbko B PYYHOM

OOCTYMNHbI

pexvme ynpasreHus!

~Lo) {zw
\ \
Eod | [z
Y Y
[1.02] [2.02]
Y Y
Eel | [z
Y Y
Ed | [z2

y A\

PucyHok 6.2. [JuazpammaryposHel KoHguzypauuu u Hacmpoek

NMAPAMETP

=
RS

3HauyeHue napameTpa

Homep napametpa
YPOBEHb 2
MapameTp 2.05

cumBonsbl NP yka3sbiBatoT o
TOM, 4YTO NpuGop HaxoauTcsA B

pexume KoHdUrypauum

PucyHok 6.3. MHOUKauus 3Ha4eHUs napamempos KoHgu2ypauuu U Ux HOMepOoe.

6.5.1. BBI30B ypOBHS KOHUrypauum nu HacTpoek

BbI30B ypoBHS KOHbUrypauum n HacTpoek ocylectnsietcs us pexuma PABOTA anuTtenbHbiM, 6onee 3-x
cekyHa, HaxaTvem knasuium [4¥]. Mpeobpasosatesnb-perynarop MM-10 MOXET HAXOAUTLCA B OAHOM U3 PEXUMOB —
pyYyHOM wnu_ aBTomatudeckoM. OTNMYME B KONMUYECTBE BbI3bIBAEMbIX YPOBHEN KOHUrypauum B pasfnyHbiX
pexumax — CM. auarpaMmmy npuBedeHHY0 Ha pUCyHke 6.2.
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6.5.2. HasaHauyeHue ypoBHen KOHUrypalum

Homep Hoctyn K YPOBHIO B pexumax
YPOBHA Hasnauenve YPOBHS B aBTOMaTn4eckom B py4yHOM
1 HacTpolika napameTpoB perynsaropa + +
2 KoHcpurypauums Bxoga "napametp pX, Eh" (All) + +
3 KoHdpurypauus Bxoga "Temnepatypa koppekummn'" (Al2) + +
4 KoHdbmrypaums guckpeTtHoro Bbixoga DO1 + +
5 KoHdurypaumsa guckpetHoro Bbixoga DO2 + +
6 KoHdpurypaums gmckpetHoro Bbixoga DO3 + +
7 KoHcpurypaums guckpetHoro Bbixoga DO4 + +
8 Peseps + +
9 KoHdwmrypaumsa aHanorosoro Beixoga AO + +
10 KoHdurypaumsa cTpykTypbl perynsropa + +
11 MapameTpbl ceTeBoro obmeHa + +
12 Kann6poska Bxoga "napametp pX, Eh" (All) - +
13 Kannbposka Bxoga "temnepatypa koppekuun” (Al2) - +
14 KannbpoBska nepBoro aHanoroeoro Bebixoga (AO1) - +
15 KannbpoBka BToporo aHanoroBoro Bbixoga (AO2) +
16 PaspeLieHue nporpammumpoBaxus. 3anncb + +

6.5.3. Bbibop napameTpoB e [Ina Bbibopa napameTpoB  Ha, KaxaAOM YPOBHE HeOoOXoAMMO HaxaTb
knasuwy [&]. Mpu kaxgom Haxatumhknasuwu [&] npoucxoaut nepexod K

—>| NapameTp 1 I criegywuiemy napameTpy.
‘ e Ecnu HaxaTb knaBuly,[ '] Ha nocneaHeM napameTpe, AUCNIEN BEPHETCS

MapameTp 2 K NepBOMy napameTpy TEKYLLErO YPOBHSI.
\

MapameTtp 3

H

JEE

Y
ﬂaEameTE N I

B

H

6.5.4. DukcupoBaHue e YtoObl M3MEHUTb HACTPOWKM NapameTpoB MMM YCTAHOBKM, MOMb3yWTeChb
HacTpoek knasuwamu [A] vnu [V], a 3aTtem Haxmute knasuwy [&]. B pesynbTaTte
HacTpouka OyaeT 3achmkcumpoBaHa.
e HeobxoanMo MOMHWUTL, YTO PUKCALMSA U3MEHEHUA MPOUCXOAUT TOMbKO MO
knasuwe [J].
e Ecnn Ha ypoBHe koHMurypaumm n HacTpoek Obln Bbi3BaH napameTp Ans
MoauukaumMnm 1 He HaxvMmanacb HUM OdHa U3 KnaBWuW B TEYEHME OKOMo 2-X
MUHYT, npubop nepenget B pexum PABOTA. [axe ecnu napameTtp 6bin
MoaMMMUMPOBaH 1M He Haxumanacb knasuwa [¢'], TO B TeYyeHue Ookomo 2-x
MUHYT, npubop nepengetr B pexum PABOTA n unsmeHeHne He 6ydem
3agbukcuposaHo.
o [pu nepexofe Ha Opyrol ypoBeHb C MOMOLLbIO KNaBuwK [4¥] napameTp u
HacTpoWka, M3MeHeHHble [0 nepexoaa 6e3 Haxatus knasuwu [&], He
¢ukcupyromcesi.
e [lepen OTKMOYEHNEM NUTaHWA cnegyeT cHavana 3adukcMpoBaTb HaCTPONKK
WM  yCTaHOBKM nNapameTpoB (HaxkaTveM knaBuwm [&]). Hactpoiku 1
YCT@HOBKM NapameTpoB MHOrAa HEBO3MOXHO W3MEHWTb MPOCTbIM HaxaTuem
knaesuw [A] nim [ V].
e Heobxodumo NOMHUMBb, YTO NOCMe NpoBeAeHNs Moandmkauum Heobxoanumo
Npov3BecTn 3anucb napameTpoB (KO3MULMEHTOB) B 3HEProHe3aBUCHMMYIO
namsTe (cMm. pasgen 6.5.5), B NpOTMBHOM cflyyae BBeAeHHas MHMOoPMaLus He
ByaeT coxpaHeHa Npu OTKIIOYEHUW NMUTaHWA perynsTopa.
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6.5.5. YpoBeHb paspelueHUss BxoAa B KOHUrypaLu1io M 3anmMcb napaMeTpoB B
3HeproHesaBUCUMYIO NaMsATb

1) BbI30B ypoBHS KOH(Mrypaumm n HacTpoek ocyliecTarnsieTcs u3 pexuma PABOTA anvTenbHbiM, 6onee
3-X cekyHf, HaxaTuem Knasuwy [4¥]. Monb3osaTens nonyvaer goctyn Tonsko kK YPOBHIO 1 (c Hambonee,uacto
MCMonb3yeMbIMU ONepaTUBHLEIMU NapaMeTpamu).

2) Ons nepexoga Ha YPOBHW koHdurypaumm 2-16 Heobxoammo Ha YPOBHE 1 BpibpaTe napametp,1.07 u
C nomoLLbto knasuw knaeuww [ A] u [ V] BBecTu naponb 0002. HaxaTb knaeuwwy [¢]. MNocne aToro, nyTem HaxaTus
Knasuwwm [4¥], BoO3MOxeH Bxog Ha YPOBHMU 2 - 16.

3) lMpn YacToM pedakTMpoBaHUM MapamMeTpoB, MMEETCS BO3MOXHOCTb OTKIOYUTL YPOBEHb CUCTEMbI
3awmThl (MPegHasHavYeHHbI Ans 3awuTel OT MOoAudMKaLUM napameTpoB NpW CIy4YanHOM UKW, HexenatelbHOM
A0CTyne) ycTaHoBKon napameTpa 16.00=0001.

3HayeHne yCTaHOBOYHbIX NapaMeTpoB 3alunTbl creaytoLume:

Mapamemp 16.00. PaspeweHue exoda Ha YPOBHU 2 - 16

3HaueHve napaveTpa Bxop Ha ypoBeHb KOHUTrypaLun

16.00

0000 BbI30B ypoBHA KOHdurypaumm u Hactpoek u3 pexmma PABOTA ocyuiectBngaercs
AnuTenbHeiM Gonee 3-X CeKyH[ HaXatuem KnasBuium [4¥], C OOCTYrNOM TOMbKO Ha
YPOBEHb 1.

0001 PaspeLueHne nporpaMmmMmmpoBaHus.

BbI3oB ypoBHSA KOHGWrypauuu-u.Hactpoek 13 pexunma PABOTA ocyuiecTtBnsieTcs
AnutenbHbiM Gonee 3-x CEKYHA HaaTWeMm Knaevwun [4¥], C [OCTYrnom Ha Bce
YPOBHW, 6e3 BBoga napons B napametpe 1.07.

Mapamemp 16.01. 3anuck napamempos 8 3Hep2oHe3asUCUMYI0.0aMsmb

3HavieHve napameTpa Bxop, Ha ypoBeHb KOHdurypaumm

16.01
0000 3anncbk NapaMeTpoB B S3HEPrOHE3aBMCMMYH NaMsATb He npousgodumcs
0001 3annck NapameTpoB B 3HEPFOHE3ABNCMMYIO NaMATb MPOU380OUMCS CreayoLmnm

obpasom:

1) MponsBecTn MoandMKaLMIO BCEX HEOGXOAUMbIX MApaMeTPOB.
2) YcTaHoBUTb 3Ha4YeHue napameTpa 16.01 = 0001.

3) Haxarb knasuwy [&].

4) Ha gucnnee 3BA/T°C nosiesatca cumsorbl "3MM", ykasbiBasi 0 TOM, YTO NPOUCXoaut
onepauysii3annucy B SHeproHe3aBUCUMYIO NamsITh.

5):[locne yka3aHHbIx onepauui 6yaeT npousseaeHa 3annucbk BCex MoanuULMpoBaHHbIX
napameTpoB B 3HEproHe3aBncnmMyto NamaTb. [locne nposeaeHus 3anvMcu napameTpoB
npuoop nepenaeT B pexxum PABOTA. MNocne 3anucu napameTtp 16.01 aBTomaTnyecku
ycTaHasnusaeTcsa B 0000.
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7. KOMMyHUKaLUMOHHbIEe PYHKLUN

MukponpoueccopHbii  npeobpasoBatenb-perynatop  [M-10  moxeT  obecneunTb’  BbINOSIHEHUE
KOMMYHWKaUMOHHON (PYHKUMM MO nHTepdency RS-485, nossonswoLwen KOHTponMposaTb U MoanMUnpoBaTL €ro
napameTpbl NpY NOMOLLY BHELLHErO YCTPOMCTBA (KOMMbIOTEPA, MUKPOMNPOLECCOPHOW CUCTEMBI YNpaBeHusl).

WHTepdbenic npegHasHaveH Ans KOHUrypvpupoBaHus npubopa, Ansi WUCMofb30BaHUS B kadecTBe
yAaneHHoro KOHTponnepa npu paboTe B COBPEMEHHbLIX CETSX ynpasneHus u cbopal nHgpopmaumun (npuema-
nepegayv komaHg n aaHHbelx), SCADA cuctemax u T...

MpoTokonom cBsA3n No MHTepdency RS-485 aBnsetca npotokon Modbus pexum RTU (Remote Terminal
Unit).

Ansa paboTbl HEO6X0AMMO HacTPOWUTb KOMMYHMKALMOHHbIE XapaKTepueTKn npeobpasoBaTerb-perynaropa
Mr-10 Takum ob6pas3om, 4TOObI OHM COBMaganuM C HacTpoWkamu obMeHa [daHHBIMW T[NIaBHOrO KOMMbIOTEpA.
Xapaktepuctukmn ceteBoro obmeHa Hactpavsatotes Ha YPOBHE 11 koHdwurypaumm.

Mpn obmMeHe no nHTepdencHOMyY kaHamny CBSA3M, eCrny NPOMCXOAuUT Mepeaadva AaHHbIX OT KOHTponnepa B
ceTb, Ha nepegHen naHenun npeobpasoBatenb-perynsaropa muraeT nHamkatop IHT.

MporpammHOZOCTYMHblE perucTpbl npeobpasosaTtenb-perynatopa [M-10 npuBegeHbl B Tabnuue 7.1
pasgena 7.1. [loctyn k pernctpam onepatusHoro ynpasrneHus No 0-11 paspelueH noctosiHHo. [locTyn K pernctpam
nporpaMmmMupoBaHuns 1 koHdpurypauum No 12-33 paspeluaeTcs B CRydae YCTaHOBKU B «1» perncrpa paspelueHusi
nporpammupoBaHuss No 11, KOTOpoe BO3MOXHO OCYLLEeCTBUTb KaK ChhepedHel naHenu npeobpasoBaTerb-
perynatopa [-10, Tak u ¢ nepcoHansHon OBM.

KonuyecTtBo 3anpalumBaembIX PerMcTpoB He AOSMPKHO npesbiaTts 16. Ecrim B Kagpe 3anpoca 3aka3aHo

Gonee 16 pernctpos, npeobpasoBaTenb-perynstop MM-10 B OTBETE OrpaHUYNBAET UX KOIMYECTBO A0 NepBbIX 16-Tu
pervcTpos.

Mpn nporpammupoBaHnm ¢ OBM He0BX0AWMO, KOHTPONMMPOBATL AManas3oHbl W3MEHEHUs] 3HaYeHWN
napameTpoB, yka3aHHble B Tabnuue 7.1 pasgena 7.1

Ona oGecneyeHnss MUHMMaNbHOrO. BpEMEHN peakumMm Ha 3anpoc ot OBM B KOHTponnepe cyuiectsyeT
napametp — 11.02. «TaniM-ayT kagpa 3anpoca B CUCTEMHBIX TakTax KoHTponnepa 1takt = 250 Mkc». MuHMMansHo
BO3MOXHbIE TaliM-ayTbl 4118 pa3NnYHbIX/CKOPOCTEN cneaytolume:

B Tanm-ayT,
pems nepeaauu
CkopocTb, 6ut/c Kapgpa 3anpoca, B CMCTEM_HHX TakTax
Mok 1 TakT = 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

Bpemsi nepegauv kagpa 3anpoca - naketa u3 8-mv 6anT onpegenseTcs COOTHOLLEHNEM
(rae: oovH nepegaBaembivi 6anT = 1 ctapT 6ut+ 8 6MT + 1cTon 6uT = 10 6UT):

10 ©6uT * 8 GanTt
Tnepepaum = 1000 * ---------------------- , MceK
V 6ut/cek

Ecnn, HabniogatoTcs yactele coom npu nepefave OaHHbIX OT KOHTPOmnepa, T0 Heobxoaumo yBEnMYNUTb
3HayYeHWe ero TarM-ayTa, HO Mpu 3TOM YYeCTb, YTO HEOBXOAMMO YBENUYNTL BPEMSI MOBTOPHOrO 3anpoca ot 9BM,
T.K. BCEraa BpemMsi MOBTOPHOrO 3anpoca AOSKHO ObiTb Gorblue TaliM-ayTa KOHTponnepa.
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7.1. Tabnuua nporpaMMHO[OCTYNHbIX perucTpoB perynartopa MM-10

Tabnuua 7.1. NporpaMmMHOAOCTYMHbIE perncTpbl NnpeobpasoBaTtenb-perynatopa M1M1-10

®DYHKUMOHANbHbIN Anpec HanmeHoBaHue napameTtpa Avana3oH usMmeHeHUA
KoA onepauuu perucTpa [MapameTp ypoBHA KOHdUrypaumm] (AecATUYHbIE 3HaYeHNs)
03 0 Peructp ngeHtudukauum nsgenusa [11.03]:
Mn.6anT - koa n mogens usnenus 60 DEC, XX.60 DEC (no-6ai1THo)
Crt.6awT - Bepcus nporp. obecneveHns XX DEC XX.3CAHEX (no-6aitho)
- 1,2 He ncnonb3aytoTcs (pe3epBHble perucTpbl) -
03 3 3Ha4yeHne aHanoroeoro Bxoga All, napameTp -9999 — 9999
03 4 3HayeHue aHanorosoro Bxoaa Al2, -9999 — 9999
TepMOKOMNeHcaLusi
03 /06 5,6,7,8 CocTosiHne guckpeTHbix Bbixogos DO1 - DO4 0 — OTKMYeEH, 1 — BKINIOYEH
03/06 9 3HaueHue ynpaBnsioLero Bo3aencTauns, nogasae- 0—999
MOro Ha aHanoroBbli Bbixog AO perynsitopa
03 /06 10 Pexum paboTbl perynstopa 1 — py4How, 0 — aBTOMATUY.
- 11 He ncnonbayeTcsi (pe3epBHbIN perucTp) -
03 /06 12 3agaHHas To4ka -9999 — 9999
- 13 He ncnonb3ayeTcs (pe3epBHbIN perucTp) -
- 14 He ncnonbsyetcs (pe3epBHbI perncTtp) -
03 /06 15 MonoxeHne MexaHu3ama: BHYTPEHHSAS NepeMeHHas 0-999
crnexeHus 3a BbIXogoM 6e3 obpaTHoO CBS3W.
03 /06 16 KoadpdumumeHT yecunenus [1.00] 1-500
03/06 17 Bpems nHterpupoBanust [1.01] 0 - 6000
03/06 18 Bpemsi gudbdepeHumposanna [1.02] 0 — 6000
03/06 19, 20, 21, 22 | YcraBka MIN DO1-DO4 [4.02], [5.02], [6.02], [7.02] | -9999 — 9999
03 /06 23, 24, 25,26 | YcraBka MAX DO1-DO4 [4.03], [5.03], [6:03],[7.03] | -9999 — 9999
- 27 He ncnonb3yetcs (pe3epBHbIV perucTp) -
- 28 He ncnonb3ayeTcs (pe3epBHbBIN PEFUCTP) -
03 /06 29 Pa3speweHue npoepammuposaHusi [16.00] 0 — 3anpeweHo, 1 — paspeweHo
03/06 30, 31 Twvn wkansl aHanorosbix BxoAoB All, Al2 0-0-50-20mA
[2.01], [3.00] 1-4-20mA
2 -TCM 50M
3-TCM 100M
4-TCnso0n
5-TcCn1oomn
03/06 32,33 MocTosiHHas BpeMeHu LmdpoBoro pufbTpa 0-600
aHanoroBbix Bxogos All,/Al2 [2.02], [3.01]
03 /06 34 HwxHMM Npegen pa3Maxa Lwkanbl Bxogos All -9999 - 9999
[2.03]
03/06 35 BepxHui npenen pasmaxa Lkansi Bxogos All -9999 - 9999
[2.04]
03/06 36 PesepB -
03/06 37 Pe3sepB -
03 /06 38 CurHanusaums otknoHeHus MIN - [1.04] -9999 — 9999
03 /06 39 CurHanumaaums otknoHeHuss MAX [1.05] -9999 — 9999
03 /06 40 Tun.n3mepsiHHoro napametpa pX, Eh Bxoga All 0000 — pX, 0001 — Eh
03/06 41 KoopamuHaTa n3onoteHumanbHom Toukm Ei [2.05] -9999 — 9999
03 /06 42 KoopauHata n3onoteHumanbHon Touku pXi [2.06] -19,99 — 99,99
03/06 43 BaneHTHOCTb n3mepsiemoro noxHa [2.07] -002 - 002
03/06 44 Pexunm koppekumm no TemnepaTtype [3.02] 2— aBTOMaThy.
— PYYH.
03/06 45 3HaueHue TemnepaTypbl B pexuMe aBTomatnydeckon | -50—200°C
Koppekuwmm [3.03]
03 /06 46 CwmelueHve [2.08] -9999 — 9999
03 /06 47 Koppekuusi KpyTusHbl [2.10] -2-2
03 /06 48, 49,50, 51 | Homep aHanoroBoro Bxoga Ans ynpasneHus 0000 — 0004
OnckpeTHbIM Bbixogom [4.00], [5.00], [6.00], [7.00]
034,06 52,53, 54,55 | 3HadeHune aHanoroBoro Bxoga Ans ynpasneHus -9999 — 9999
OVICKPETHBIM BbIXOA0M
03 /06 56, 57, 58,59 | Jloruka paboTbl BbIXOAHbLIX YCTPOWCTB 0000 — 0004
DO1, DO2, DO3, DO4
[4.01], [5.01], [6.01], [7.01]
03/06 60; 61, 62, 63 | 'MCTepesnc BLIXOOHBLIX YCTPONCTB 0-9999
DO1, DO2, DO3, DO4 [4.04], [5.04], [6.04], [7.04]
- 64, 65, 66 He ncnonb3aytotcs (pe3epBHble perncTpbl)
03 /06 67 McTOYHMK aHanoroBoro curHana ans ynpasneHus 0000 — 0004
aHanorosbIM BbIxogoM AO (dyHKUMS
peTpaHcmumccmmn) [9.00]
03106 68 Hanpaenexune BbixogHoro curhana AO [9.03] 0 —npamonn  (AO =y)
1 — nHBepcH. (AO = 100% - y)
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Tabnuua 7.1. NporpaMMHOAOCTYMHbIE PErMCcTpbl NpeobpasoBaTtenb-perynatopa MM-10

(OKOHYAHUE)

DYHKUNOHANbHbIN Appec HanmeHoBaHMe napameTtpa [Ounana3oH n3aMeHeHus
KoA onepauuu perucrTpa [MapameTp ypoBHA KOHdUrypaumm] (AeCATUYHbIE:3HaYeHNs)

03/06 69 HavanbHoe 3HayeHne BXOOHOro curHana pasHoe 0% | -9999 — 9999
BbIxogHoro curHana A0 [9.01]

03/06 70 KoHeuyHoe 3HavyeHne BXOAHOro curHana paBHoe -9999 — 9999
100% BbixogHoro curHana AO [9.02]

03 /06 71 CraTtnyeckas 6anaHcupoBka [10.05] 0 — oTkIKOYeHa, 1 — BkioYeHa

03/06 72 CkopocTb AnHaMM4eckoi 6anaHCMpPOBKY B CTOPOHY 0—9999
yBenunyexnus [10.06]

03/06 73 CkopocTb AnHaMu4ecko 6anaHCMpPOBKY B CTOPOHY 0-9999
ymeHbleHus [10.07]

03 /06 74 OrpaHuyernne MUH aHanorosoro Bbixoda (Mnu 0-999
aHarnoroBow S4YeNKn MMMYMbCHOro perynsTopa)

[10.08]
03 /06 75 OrpaHuyerne MAKC aHanorosoro Bbixoga (Mnv 0—999
aHarnoroBow S4YeNKn MMMYMbCHOro perynsTopa)
[10.09]
03 /06 76 DYHKUMSA NMMHENHOTO 3MEHEHMUS 3a4aHHOM TOYKM 0-999,9
[1.03]
03 /06 77,78 Kanubposka Hyns Bxogos All, Al2 [12.00], [13.00] | -9999 — 9999
03/06 79, 80 Kanubposka makc. Bxogos All, Al2 [12.01], [13.01] -9999 — 9999
- 81 He ncnonbsyetcs (pe3epBHbIV perucTtp) -
03/06 82 Twn perynsatopa [10.03] 0-5
03 /06 83 HanpaBneHwe genctens perynaropa 0000 — obpaTHOoEe (E=SP-PV)
[10.04] 0001 — npsimoe  (E=PV-SP)

03/06 84 Bpemsa mexaHnama Tm unu nepuop criegoBaHus 0— 9999
mmnynscos Tp [10.00]

03 /06 85 MwH. (Makc) gnutenbHocTb uMnynbca TmuH [10.02]. | 0 — 9999

03/06 86 'McTepesnc TeXHONOrMYecKon curHanusaumm, 2-x 0-900
NO3WLMOH. 1 3-X NO3NLMOH. perynsatopa [1.06]

03/06 87 KanubpoBka Hynsa ananor. Bbixoga AO1 [14.01] 0-200

03 /06 38 KanubpoBka makc. aHanor. Bbixoga AG1 [14.02] 500 — 1500

03 /06 89 30Ha HEYYBCTBUTENLHOCTM 3-X MO3ULNOHHOIO 0—9999
perynsitopa (MepTBas 30Ha),[10.02]

03/06 90 BesonacHoe nonoxexne BbIX0Aa perynsropa B 0 — nocriefjHee nonoxexune
criyyae oTkasa AaTduka, NHAN CBA3N UK 1-0% (oTkr.)
uaMepuTenbHoro kaHana/[10.10] 2-100% (Br.)

3 — 6esonacHoe nonoxeHune
YCTaHaB/I1B. NOJIb30OBATENIEM

03/06 91, 92, 93,94 | besonacHoe nonoxeHune BoixogHbIX ycTponcts DO1, | 0 — nocnegHee nonoxeHue

DO2, DO3, DO4 B cny4yae OTKa3a AaTyuka, NMMHUN 1 — oTkn.
[4.05], [5.05], [6.05], [7.05] 2 — BKI.

03 /06 95 3HaueHne 6esonacHoro nonoxeHus 0-999
ycTaHaBnv“Baemoro none3osatenem [10.11]

03/06 26 KoadhduumeHT chunbrpaumm (0T MMMNYMbCHBIX 0000 — 0050
nomex) [2.13]

- 97 HewmcnonbayeTcs (pe3epBHbIV perucTp) -

03/06 98, 99 HWXHIWIA 1 BEpXHUI Npefen pa3maxa Lkanbl BXxo4a -9999 — 9999
TepmokoMneHcaumn Al2 [3.04], [3.05]

03/06 100 CTipyKTypa perynsatopa [10.12] 0000, 0001

03 /06 101 Mopenu yctponctea [16.02] 0-7

03/06 102 KanubpoBka Hyns ananor. Bbixoga AO2 [15.01] 0-200

03 /06 103 KannbpoBka makc. aHanor. Beixoga AO2 [15.02] 500 — 1500

03 104 Tanm-ayT kagpa 3anpoca B CUCTEMHbIX TakTax 0001 - 0200
Irakt = 250mkc [11.02]

03 105 CeteBoW agpec (Homep npubopa B cetu) [11.00] 0000 — 0255

03 106 CkopocTb 06meHa [11.01] 0000 — 0012

Mpumeyanue. Perynsatop MM-10 o6meHnBaeTca AaHHbIMKU no npotokony Modbus RTU B pexwume "No Group Write" -
CcTaHAapTHBIN NpoTokon Be3 noaaepku rpynnoBoro ynpasneHns ANCKPETHBIMWU CUTrHanamu.
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7.2. MODBUS npoTtokon
7.2.1. ®opmart Kaxpaoro 6anTa, KOTOpbIA NPUHUMAaETCS U NepeaaeTcsi KOHTPosNiepaMu CreayoLWmiA:

1 start bit, 8 data bits, 1 Stop Bit (No Parity Bit)
LSB (Least Significant bit) mnagwwuin 6uT nepegaeTca nepabIM.

Kagp Modbus coobLiennsi cnegyoLuii:

DEVICE ADDRESS | FUNCTION CODE DATA CRC CHECK
8 BITS 8 BITS kx 8 BITS 16 BITS

Foe k<16 — konuyecTBO 3anpawmBaemblx peructpoB. Ecnu B kagpe 3anpoca 3akas3aHo Ooree 16
peructpoB, npeobpasoBatenb-perynatop [M1-10 B oTBeTe oOrpaHnyMBaeT WX KOMMYECTBO A0 MepBbix 16-Tn
perucTpoB.

7.2.2. Device Address. Agpec ycTporcTBa

Appecc koHTponnepa (slave-yctpoictea) B cetn (1-255), no kotopomy obpawaetca SCADA cucrema
(master-ycTponcTBO) CO CBOMM 3anpocom. Korga yganeHHbI KOHTpornep nockifiaer. CBOM-OTBET, OH pasmMeliaeT
3TOT e (COBCTBEHHbIV ) agpec B 3TOM Mnone, YTobbl master-ycTpoicTBO 3Hano kakoe slave-ycTponcTBo oTBevaeT Ha
3anpoc.

7.2.3. Function Code. ®yHKUMOHaNbHbIA KOA onepauum

MM-10 noppepxumBaeT cnegyowmne yHKLUUN:

Function Code DyHKUMA
03 YrteHne pernctpa(oB)
06 3anucb B OOUH perncTp

7.2.4. Data Field. None nepegaBaembIX AaHHbLIX

Mone paHHbIX coobuweHus, nocbinaemoro SCADA cucteMon yaaneHHOMY KOHTPOMnepy COAepXuT
[o6aBo4HO MHMOpPMauMio, kKoTopas Heobxoguma slave-yeTponcTey ans getanusauuy dyHkumm. OHa BKNoYaeT:

® HavanbHbIN agpec perncTpa WKONMYecTBo PEFMCTPOB Ans dyHKUMKN 03 (4TeHre)

® afpec perncTpa n 3HayveHHUe SToro permcrpa AnsA dyHkuum 06 (3anuch).

Morne faHHbIX COObLLEHNS/MOCHINIAEMOIO B OTBET yAarneHHbIM KOHTPOMNEPOM COLEPXKUT:
® KONMYecTBO GalT oTBeTa Ha pyHKLMO 03 1 cogepx1Moe 3anpaluMBaeMblX PerMcTpoB
® a[ipec perucTpa u 3HaueHHue 3TOro perucTpa Ans gyHkumum 06.

7.2.5. CRC Check. None 3Ha4eHNAA KOHTPONbLHOW CYyMMbI

3HayeHve 3TOro nmons - pes3ynbTar "KOHTPONA C MOMOLBIO UMKnnyeckoro m3bbitoyHoro kopa (Cyclical
Redundancy Check -CRC).

Mocne dopmupoBaHns coobuwennss (address, function code, data) nepepaiwliee YCTPOMCTBO
pacunTbiBaeT CRC ko4 v MOMeLlaeT ero B KoHel coobuieHusi. [MpuemHoe ycTpoincTBo pacuuTbiBaeT CRC kof
NPUHATOro coobLleHnst 1 cpaBHUBAET. ero ¢ nepegaHHbiM CRC kogom. Ecnn CRC kop He coBnagaert, 370 03HavaeT
4YTO MMEET MEeCTOrKOMMYHMKALUMOHHAs OLMbka. YCTPONCTBO He BbIMOMHAET AEACTBUA 1 He OAaeT OTBET B Cry4vae
obHapyxeHuss CRC owwunbKi:

MocnepoBarenbHocTsb CRC pacyeTos:

. 3arpy3ka CRC peructpa (16 6ut) eguHnuamm (FFFFh).

. Wckniovatoree NN ¢ nepsbiMu 8 6UT Baiita cooblueHns n cogepxumbiM CRC peructpa.

. Caswr pesynbTara Ha oguH 6UT BNpaso.

Ecnu cosuraembin 6ut = 1, uckniovatowee UM cogepxnmoro pernctpa ¢ AOO1h sHaueHuem.

. Ecnv coguraemeivi 6ut Hynb, noBTOpUThL LWar 3.

. MoBTopsATb Wwaru 3, 4 n 5 noka 8 coBuUros He ByayT MMETb MECTO.

. Ucknirovarowwee U co cnepyowmmn 8 out 6anta cooblueHuns n cogepxmmbim CRC pernctpa.
. MoBTOPATHL Warn ot 3 4o 7 noka Bce 6ainTbl coobLeHns He obpaboTatoTcs.

. KoHeyHoe cogepxummoe pernctpa v 6yaeT 3HaYeHUEeM KOHTPOSbHOW CyMMbI.

© 0N A WNE

Korga CRC pa3mellaeTcsi B kOHLe coobLieHus, mnaawuii 6ant CRC nepenaetcsi NepBbIM.
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7.3. Mpumep pacyeTa KOHTpOsbHOMU cyMMbl (CRC)

Appec yctporictBa 06, onepauus yteHue (kog 03), HavanbHbIM pernctp 0008, uncno permctpos 0001

Device address 06, read (03), starting register 0008, number of registers 0001

PacueTt koHTponbHOM cymmbl. CRC Calculation

Function code

Load 16 bit register to all 1 1111

First byte is address 06
Exclusive OR
1st shift
A001
Exclusive OR
2nd shift
A001
Exclusive OR
3rd shift
A001
Exclusive OR
4th shift

5th shift
A001
Exclusive OR
6th shift

7th shift
A001
Exclusive OR
8th shift
Second byte Read 03
Exclusive OR
1st shift

2nd shift

3rd shift
A001
Exclusive OR
4th shift

5th shift
A001
Exclusive OR
6th shift

7th shift

8th shift
Third byte Starting reg 00
Exclusive OR
1st shift

2nd shift
A001
Exclusive OR
3rd shift
A001
Exclusive OR
4th shift
40.41

A001
Function code

Exclusive OR
5th shift
A001
Exclusive OR
6thishift
A001
Exclusive OR
7th shift

8th shift

Two byte (16 bit) Register Overflow
HB LB Bit

1111 1111 1111 0

0000 0110
1111 1111 1111 1001
0111 1111 1111 1100 1
1010 0000 0000 0001
1101 1111 1111 1101
0110 1111 1111 1110 1
1010 0000 0000 0001
1100 1111 1111 1111
0110 0111 1111 1111 1
1010 0000 0000 0001
1100 0111 1111 1110
0110 0011 1111 1111 0
0011 0001 1111 1111 1
1010 0000 0000 0001
1001 0001 1111 1110
0100 1000 1111 1111 0
0010 0100 0111 1111 1
1010 0000 0000 0001
1000 0100 0111 1110
0100 0010 0011 1111 0

0000 0011
0100 0010,. 0011 1100
0010 0001 0001w,.1110 O
0001 0000 »,1000 ~ 1111 0
0000 1000 0100 0111 1
1010 0000 0000 0001
1010 1000 0100 0110
0101 0100 0010 0011 0
0010 » 1010 0001 0001 1
1010 © 0000 0000 * 0001
1000 1010, 0001 0000
0100 0101 0000 1000 O
0010 0010 1000 0100 0
0001 0001 0100 0010 0

0000 0000
0001 0001 0100 0010
0000 1000 1010 0001 O
0000 0100 0101 0000 1
1010 0000 0000 0001
1010 0100 0101 0001
0101 0010 0010 1000 1
1010 0000 0000 0001
1311 0010 0010 1001
0111 1001 0001 0100 1
1010 0000 0000 0001
Two byte (16 bit) Register Overflow

HB LB Bit

1101 1001 0001 0101
0110 1100 1000 1010 1
1010 0000 0000 0001
1100 1100 1000 1011
0110 0110 0100 0101 1
1010 0000 0000 0001
1100 0110 0100 0100
0110 0011 0010 0010 O
0011 0001 1001 0001 O
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Fourth Byte 08 0000 1000
Exclusive OR 0011 0001 1001 1001
1st shift 0001 1000 1100 1100 1
A001 1010 0000 0000 001
Exclusive OR 1011 1000 1100 1101
2nd shift 0101 1100 01210 0110 1
A001 1010 0000 0000 0001
Exclusive OR 1111 1100 0110 0111
3rd shift 0111 1110 0011 0011 1
A001 1010 0000 0000 0001
Exclusive OR 1101 1110 0011 0010
4th shift 0110 1111 0001 1001 O
5th shift 0011 0111 1000 1100 1
A001 1010 0000 0000 0001
Exclusive OR 1001 0111 1000 1101
6th shift 0100 1011 1100 0110 1
A001 1010 0000 0000 0001
Exclusive OR 1110 1011 1100 0111
7th shift 0111 0101 1120 0011 1
A001 1010 0000 0000 0001
Exclusive OR 1101 0101 1110 0010
8th shift 0110 1010 1111 0001 O
Fifth Byte 00 0000 0000
Exclusive OR 0110 1010 1111 0001
1st shift 0011 0101 0111 1000 1
A001 1010 0000 0000 0001
Exclusive OR 1001 0101 011 100%
2nd shift 0100 1010 1011 1100 1
A001 1010 0000 0000 0001
Exclusive OR 1110 1010 1011 1101
3rd shift 0111 0101, 0101 1110 %
A001 1010 0000  0000.. 0001
Exclusive OR 1101 0101 » 0101 1112
4th shift 0110 1010 * 1010 / 1111 1
A001 1010 , 0000 00004 0001
Exclusive OR 11004 1010 1010 1110
5th shift 0110 ~ 0101 0101 0111 O
6th shift 0011 . 0010 1010 1011 1
A001 1010 0000 0000 * 0001
Exclusive OR 1001 0010, 1010 1010
7th shift 0100 1001 0101 0101 O
8th shift 0010 0100 1010 1010 1
A001 1010 0000 0000 0001
Exclusive OR 1000, 0100 1010 1011
Sixth Byte 01 0000 0001
Exclusive OR 1000, 0100 1010 1010
1st shift 0100 0010 0101 0101 O
2nd shift 0010 0001 0010 1010 1
A001 1010 0000 0000 0001
Function code Two byte (16 bit) Register Overflow
HB LB Bit
Exclusive OR 1000 0001 0010 1011
3rd shift 0100 0000 1001 0101 1
A001 1010 0000 0000 0001
Exclusive OR 1110 0000 1001 0100
4th shift 0111 0000 0100 1010 O
5th shift 0011 1000 0010 0101 O
6th shift 0001 1100 0001 0010 1
A001 1010 0000 0000 0001
Exclusive OR 1011 1100 0001 0011
7th shift 0101 1110 0000 1001 1
A001 1010 0000 0000 0001
Exclusive OR 1111 1110 0000 1000
8th shift 0111 1111 0000 0100 O

CRC code 7 F 0 4
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MepenaBaemoe coobuieHune. Transmitted Message:

DEVICE ADDRESS | FUNCTION CODE | STARTING REGISTER | NUMBER OF REGISTERS CRC
06 03 00 08 00 01 04 7F

Foe «NUMBER OF REGISTERS» <16 — Konn4ecTBO 3anpalunBaemblx pernctpoB. Ecnun B kagpe 3anpoca
3aka3aHo bonee 16 perunctpoB, npeobpasoBaTenb-perynatop MMM1-10 B oTBeTe orpaHWyMBaeT-UX KOAMYECTBO OO
nepsbIX 16-TM perncTpos.

Mpumep pacyeTa KOHTPOSILHOM CYMMbI Ha si3blke CU

Example of CRC calculation in "C" language

unsigned int crc_calculation (unsigned char *buff, unsigned char numberibyte)

{

unsigned int crc;
unsigned char bit_counter;

crc = OxFFFF; // initialize crc

while ( number_byte>0 )

crc M= *buff++ ; // crc XOR with data
bit_counter=0; // reset counter
whille ( bit_counter < 8 )
{
if ( crc & 0x0001 )
{
crc >>= 1; // shift to the right 1 position
crc "=/ 0xA001; // crc XOR with O0xA001
}
else
{
crc >>=1; // shift to the right 1 position
}
bit_counter++; // increase counter
3
number_byte--; // adjust byte counter
}
return (crc); // final result of crc
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7.4. POPMAT KOMAHAO

YteHune Heckonbkux pernctpon. Read Multiple Register (03 )
Cnepytowmin doopmaT Ucnonb3yeTcsa Ans nepeaadu 3anpocos OT KOMMbOTEPa W OTBETOB OT yAaieHHOro

KOHTpoOnnepa.

3anpoc yctpounctBy SENT TO DEVICE:

DEVICE FUNCTION DATA CRC
ADDRESS CODE 03 STARTING REGISTERS NUMBER OF REGISTERS
1 BYTE 1 BYTE HB LB HB LB LB HB
OTBeT ycTporcTBa. RETURNED FROM DEVICE:
DEVICE FUNCTION DATA CRC
ADDRESS CODE 03 NUMBER FIRST N
OF BYTES REGISTER REGISTER
1 BYTE 1BYTE 1 BYTE HB LB HB LB LB HB

e «NUMBER OF REGISTERS» M n <16 — KOnM4YeCcTBO 3anpaluMBaemblx peructpoB. Ecnv B kagpe
3anpoca 3akaszaHo Oonee 16 peructpoB, npeobpasoBatenb-perynarop [1M-10 BwoTBETE OrpaHMyYMBaeT uX
KONM4ecTBO A0 nepBbiX 16-T perncTpos.

Mpumep 1.

1. YreHune perucrtpa

3anpoc yctpownctBy. SENT TO DEVICE: Addressily=Read:(03)

register 1 (Setpoint)

DEVICE FUNCTION DATA CRC
ADDRESS CODE STARTING REGISTERS NUMBER OF REGISTERS
01 03 00 01 00 01 D5 CA
OTBeTt ycTponctea. RETURNED FROM DEVICE: Setpoint:set to 100.0
DEVICE FUNCTION NUMBER OF BYTES VALUE OF REGISTERS CRC
ADDRESS CODE
01 03 02 03 E8 B8 FA

03E8 Hex = 1000 Dec

2. 3anucb B perncTp

Cnepnytolias koMaHga 3anucbiBaeT onpeaeneHHoe 3HadeHme 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 1 BYTE HB LB HB LB LB HB
Mpumep:2:

YcTaHoBUTL Bpemsi AudepeHLMMpoBaHust perynstopa 74 cekyHabl B yCTpoWcTBe ¢ agpecom 20.
Set Td to 74 sec ( 004A Hex ) on Device address 20.

3anpoc yctpouctBy. SEND TO DEVICE: Address 20 (Hex 14), write (06) to register 8, data 4A

DEVICE FUNCTION DATA CRC
ADDRESS CODE REGISTER DATA/ VALUE
14 06 00 08 00 4A 8B 3A
OTBeT yctponctea. RETURNED FROM DEVICE:
DEVICE FUNCTION DATA CRC
ADDRESS CODE REGISTER DATA/ VALUE
14 06 00 08 00 4A 8B 3A
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8. YkaszaHue mep 6e3onacHocTU

NPEAOYINPEXAOEHUE

1. NpeHe6pexeHne MepamMn NPegOCTOPOXHOCTU U NpaBuaMn aKCRyaTaumm
MOXeT CcTaTb MNpPUYUHOW TPaBMUPOBAHMUSI MNepcoHana WU MOBpeXaeHUs
ob6opyaoBaHus!

2. Ona o6ecneyeHuss Ge3onacHOro WCMNONb30BaHUA oﬁopy.qoaaHMﬂ
HEeYKOCHUTeINbHO BbINONHANTE YKasaHuns AaHHOW rnaBbl!

8.1. K akcnnyaTtaumm npeobpasoBaTenb-perynatopa [M-10 gonyckaloTes, ivua, MMelwwmne paspelleHme
Onst paboTbl Ha 3MEeKTPOyCTaHOBKax HanpsbkeHnem o 1000 B, u usyumBluMe PYKOBOACTBO MO 3KchnyaTtauuu B
nonHom obbeme.

8.2. OkcnnyaTauusi npeobpasoBaTenb-perynatopa [M-10 pa3pelsaetcs npyv Hanuyuuu WMHCTPYKUUKU MO
TexHuke 6e30nacHOCTH, YTBEPXKAEHHON NpeanpusTueM-noTpebutenemM B YCTaHOBNEHHOM NOPSiAKE U YYUTbIBAOLLEN
crneundurky MpUMEHEHUs perynsaTopa Ha KOHKpeTHOM obbekte. [pu akchnmyaTauum Heobxoammo cobniogatb
TpeboBaHua aencteyowmx npasun MNTO n MNTB gnsa anektpoycrtaHoBok-HanpshkeHnem 1o 1000B.

8.3. lMpeobpasoBaTenb-perynatop MMN-10 gomkeH 3KCHRyaTMpoBaTbCs B COOTBETCTBUM C TpeboBaHMAMMN
aenctaytowwmx "MNpaeun ycTporcTea anekTpoycTtaHoBok" (MYJ).

8.4. Vcnonb3yiiTe HanpskeHns nutaHus(220B/50F L, nepeMeHHOr0 Toka), COOTBETCTBYOLME TpeboBaHUSM
K anekTponuTaHuio Ans npeobpasoBaTenb-perynsatopa MNM-10. Mpunogaye HanpskeHWs NUTaHUs HeobxoamMmoe ero
3Ha4YeHWe JOIMKHO yCcTaHaBnmBaTbes He bonee, YeM 3a,2-3 cek.

8.5. Bce MoOHTaxHble M npodunakTuyeckue paboTbl [OSMKHbI MPOBOAUTLCS MNPU  OTKIHOYEHHOM
3MEeKTPOonMTaHuu.

8.6. 3anpeLyaeTcs nogknoYaTh U OTKNOYaTL COEAVHNUTENWN NPU BKIOYEHHOM 3NEKTPONUTAHUN.

8.7. TwarenbHO Npou3BOAUTE MNOAKIMIOYEHWE C CcOOMnoAeHMEM MONSPHOCTM BbIBOAOB. HenpaBumnbHoe
MoaKnioYeHne wunu nopkniodeHne pasbeMoB MpU- BKAIOYEHHOM MUTAHUM MOXET MPUBECTU K MOBPEXOEHUIO
3EKTPOHHbIX KOMMOHEHTOB Npubopa:

8.8. He nogkntovarte Hemcnonb3yemble BbIBOAbI.

8.9. lMpu pa3Gopke npuGopa AnA YCTpaHeHVs HewcrnpaBHOCTel npeobpasoBaTenb-perynsaTtop [M-10
JOIKEH BbITb OTKIIOYEH OT CETU, SNEKTPONUTAHUS.

8.10. MNpwu u3BneuveHun npuBopa U3 Kopnyca He npukacamTech K ero aneKTPUYEeCKUM KOMMOHEHTaMm U He
noasepraiiTe BHYTPEHHUE Y3Nbl U YacTV yaapam.

8.11. Pacnonaraite npeobpasoBatenb-perynaTtop MM-10 kak MOXHO Aanee oT YCTPOWCTB, rEHEePUPYHOLLNX
BbICOKOYACTOTHbIE  UsrydeHue (Hanpumep, BY-neun, BY-cBapouHble annapatbl, MawuHbl, unu npubopsbl
ucnonbayoLLme MNYNbCHbIE HAaNPsbkeHusl) Bo nsbexaHne cboes B paboTe.
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9. MopAAOK YCTAHOBKU U MOHTaXa

9.1. TpeboBaHUsA K MEeCTy YCTaHOBKM

9.1.1. lpeobpasoBaTtenb-perynatop [M-10paccuMTtaH Ha MOHTaX Ha BepPTUKANbHOW,  NaHemnn
3NEeKTPOLLMTOB.

9.1.2. Tpeobpa3oBaTenb-perynsaTop AOMMKEH YCTaHaBMMBATbCA B 3aKpbiTOM B3pbiBOOe3onacHom W
noxapobesonacHom nomeweHun. Wcnomnb3yinTe npubop npu Temnepatype W BRA@XHOCTW, OTBEYaKLUMX
TpeboBaHNAM U YCOBUAIM 3KCMyaTaL MM yka3aHHbIM B rnaBe 3 HacTOsILLEro pyKOBOACTBA,

9.1.3. He 3arpomoxpgaviTe NpoCTpaHCTBO BOKPYr YCTPOWCTBa AN HOpMarnbHOro TemnoobmeHa. OtBeanTe
[OCTaTO4YHO MecTa NS €CTeCTBEHHOW BEHTUNAUUM YCTpoMcTBa. He 3akpbiBaliTe BEHTUMSALUUOHHbIE OTBEPCTUSI Ha
Kopnyce yctponcTtsa. Ecnv npubop noasepraeTcsa HarpeBaHuio, AN ero oxnaxgenns go temneparypel Hxe 50°C
UCMNOMb3ynTe BEHTUNATOP.

9.1.4. N'abapuTHble 1 NpUCOeaMHUTENBHBIE pa3mepbl NpeobpasoBaTenb-perynatopa f1il-10 npveeaeHsl B
npunoxexum A.

9.2. CoegMHeHMe ¢ BHELWWHUMMU YCTPOVICTBaMM. BxogHble N BbIXOAHbIE Lenu

9.2.1. BHUMAHMUE!!! Tpwn nogknoveHnn npeobpasoaTenb-perynatopa NMM-10 cobniogate ykazaHus mep
6e3onacHOCTV paszena 8 HacTOsILLEro PykoBOACTBA.

9.2.2. KabenbHble cBA3W, coeguHsawowme npeobpasosaTens-peryastop [F-10, nogknoyarTcs 4yepes
KNEMMHbIE KOMOAKU COOTBETCTBYHOLUMX KIEMMHO-O6MOYHBIX COeAMHUTENEN By COOTBETCTBUM C TpeboBaHUAMU
nencteyowmx "MNpasun yCTporncTBa 3M1eKTPOYyCTaHOBOK".

9.2.3. TlogknioyeHne BXOLOB-BbIXOAOB K npeobpasoBarens - perynsatopy [M-10 npousBogsaT B
COOTBETCTBUN CO CXEMAMM BHELLUHUX COEQUHEHUI, MPUBEAEHHbIX B NpUIoxXeHnn b.

9.2.4. Tpn nOAKMOYEHUN FNUHUA CBA3W KO BXOAHBIM. M BbIXOOHBbIM KreMMaM npuHMManTe Mepbl Mo
YMEHBLUEHWNIO BIIUAHUSA HaBEeAEHHbIX LUYMOB: UCAOML3YUMmMe BXOQHBIE M (MNn) BbIXOAHbIE LUyMONOAaBnstoLimMeE
GunbTpbl Ana perynatopa (B T.M. ceTeBble), LymonoAasnsawowme GunbTpbl Ans nepudepuinHbIX YCTPOWUCTB,
MCnonb3ynTe BHYTPEHHME LUncpoBbie unsTpbl aHanoroBsIX BX0A0B Nnpeobpa3oBaTtenb-perynatopa MM-10.

9.2.5. He ponyckaeTcs o6beauHATL B O4HOM Kaberie (kryTe) Lenu, no KoTopbiM NepeaaroTcs aHanorosble,
MHTepdeiiCHble CUrHambl M CUNbHOTOYHbIE, CUrHamnbHble WA CUIbHOTOYHbIE CUMOBble Lenu. [Ons yMeHblueHus
HaBEdEHHOro LWymMa OTAeNUTe NUHUW BLICOKOFO HaMpshKeHWs MU NIMHUK, NPOBOASLUME 3HAYUTENbHbIe TOKM, OT
ApYrX NuHWIA, a Tawkke usberaWTe napasnnefibHoro MM OOLWero MOAKMIOYEHNSI C NUHUAMU MNUTaHUS Mpu
MOAKMIOYEHNN K BbIBOAAM.

9.2.6. HeobxogmMmMocTb 3KpaHUpoOBaHWsl kabenewn, Mo KOTOpbIM nepepaeTca MHGOpmauusi, 3aBUCUT OT
ANViHbl kabernbHbIX CBA3EM W OT YPOBHSA, MOMEX B 30He npoknagkn kabens. PekomeHgyetcs wucnonb3oBaTb
nsonupyoLimne Tpyoku, KaHarbl, NOTKA U 3KPaHUPOBaHHbIE NMTUHUW.

9.2.7. TlpyMeHeHWe 3KPaHWPOBAHHOW BWTOW Mapbl B MPOMBILWMEHHBIX YCMOBUSAX  SABNSeTCS
npeanoyTUTENbHBIM, NOCKOMBKY ' 9TO obecneymBaeT nosnyvyeHne BbICOKOrO COOTHOLIEHWUSI CUrHamn/Wwym v 3awmTty oT
CUHpa3HON Nomexw.

9.2.8. [loaknoYaiTe. ctabunnsaTopsl unu LWymonoaasnsowme unbTpbl K NnepudepuiiHbiM YCTPOMCTBaM,
reHepMpPUPYIOLLMM \,3NeKTPOMAarHUTHeIe M UMNynbCHble MoMexu (B 4YacTHOCTW, MoTopaMm, TpaHcdopmaTopam,
coneHovaaM, MarHUTHbIM/KaTyLLIKaM 1 ApYyruM YCTPOMCTBaM, UMEIOLLMM U3NyYatoLume KOMMNOHEHTHI).

9.3. MoaknYeHne aneKTponuTaHusi 6NokoB

9.3.1. BHUMAHUE!! Mpu nopknoyeHnn anekTponuTaHus npeobpasoBaTenb-perynatopa [1M1-10
cobnioaats ykasaHus mep 6e3onacHOCTM pa3gena 8 HacTosLLEero pykoBOACTBA.

9.3.2. [1ns /mpeobpasoBaTtenb-perynatopos MM-10 ¢ ucnonHeHnem Anisi NUTaHUSE OT CETU MEPEMEHHOrO
Toka 220B: MNpoBoga aneKkTponuTaHWsi ceTn nepeMeHHoro Toka 220B noakn4varTcea K knemmam konogku 220B,
pacriofioXXeHHOW ‘Ha 3agHen naHenu npeobpasoBaTenb-perynsitopa [MM-10. Ha knemmHyto konogky “"~220B"
yCTaHaBnyBaeTCs creunanbHas 3awWwnTHas KpbIlwKa, BXOAsLWas B KOMMNIEKT NOCTaBKU.

9.3:3. YcTaHaBnvBasi LUyMOMNOAABNSALWMNA unbTp (CUrHAmMbHBIA UK CeTEBON), 06A3aTENbHO YTOYHUTE €ro
napameTpbl (MCNonb3yeMoe HanpshkeHne W nponyckaemble Toku). Pacnonarante unbTp Kak MOXHO 6nuke K
perynaTopy.
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10. NoaroToBKa K paboTe. Mopsaaok padoTbl

10.1. MoproToBKa Kk paboTe

MopknioyeHne BXOOOB-BLIXOAOB K NMpeoGpasoBatenb-perynatopy MM-10 npoussoasT B COOTBETCTBUU. CO
CXEMaMM BHELLHUX COEAVNHEHWIA, MPUBEAEHHBIX B MPUIOXEHUN B.

10.2. KoHdurypaumsa npubopa

Mpeobpa3zoBaTenb-perynsTop npeactaBnsieT coboit cBoGOAHO MporpaMMypyeMbIi. KOMMAKTHLIA ApUGop.
Monb3oBaTenb, He VMWW 3HAHWIA U HaBLIKOB MPOrpaMMUPOBAHWS, MOXET MPOCTO Bbi3blIBaTb W WCMOMHATH
pasnuuHble YHKUMM NyTeM KoHdurypaumum npeobpasoBaTenb-perynsatopa MM-10. Npeobpa3oBaTenb-perynsitopbl
MMN-10 oyeHb rMbBKME B WCMOMb30OBAHWUM U MOFYT GbICTPO M MErko, W3MEHWBLUWM KOHMUIYPALMIO, BbINOMHATb
BOMbLUMHCTBO BCTpeYaeMbix TpeGoBaHui U 3aaa4 yNpaeneHnst TEXHONOrMYeCKUMI NpoLieccamu.

MpeobpaszoBaTtenb-perynatopsbl MM-10 koHUrypupyoTcs Yepes nepeaHio naHens/mpubopa munu yepes
ranbBaHWYeckn pasgeneHHbii uHTepdenc RS-485 (npotokon ModBus), 4TO Takke MO3BONSET WCMonb30BaTh
npubop B KavecTBe YyOaneHHOro KOHTponsiepa npu paboTe B COBPEMEHHBLIX CETSX YynpaeneHus u cbopa
MHopmaumu.

MapameTpbl koHdUrypaumn npeobpasosartens-perynsatopa [1M-10 coxpaHsiioTca B 9HeproHe3aBUCUMOWN
namaTM n npubop cnocobeH BO30GHOBMTL BLINOMHEHWE 3a4ady yNpaBAEHWs Mocne npepbiBaHUs HanpsKeHus
nuTaHus. batapes pe3epBHOro NUTaHNS He UCMONb3YeTCs.

Mporpamma KoHdurypaummu npeobpasosaTtenb-perynaropa [M-10 gomkHa 6bITb cocTaBneHa 3apaHee U
ochopmneHa B Buae Tabnuupl (cM. npunoxexue B), uto n3baBWT nonb3oBaTensi OoT ownbok Npu BBOAE NapaMeTpoB
KOHUrypaumm.

HasHauyeHvne anemMeHTOB nepefHeln MaHENMW, HasHaYeHWe CBETOAMOAHLIX WMHAMKATOPOB W KhaBuWw -
npeacTaBeHo B COOTBETCTBYIOLWMX pasaenax rnasbl 5. Mopaaok KOHPUrypaLmm M3noxeH B rnaee 6.

10.2.1 MopsaAoOK HACTPOWKN aHaSIOroBbIX BXOL4OB

Mpwv HacTpoike N NEPeCcTPOriKE C OAHOMO TUMA BXOAHONO CUrHana Ha ApYron Tun, HeOH6XOAUMO NPUBECTM B
COOTBETCTBME CreayoLlee:

- mapamMeTpbl MEHIO KOHUIYPaLIMK, OTBEYaloLLMe TUMNY BXOAHOMO curHana,

- NONOXeHWS NepeMblYek Ha KNeMMHO-6104HOM coeanHuTene,

- MONOXEHNS NepeMblYeK Ha Moayre yHUBEpCasibHbIX BXOA0B (YCTaHOBNEHHOM BHYTPU npnbopa).

Twvnbl BXOAHBIX CUrHANoB, U MOSIOKEHNS NepeMblvek nprBeaeHsl B Tabnuue 10.2.1.

Tabnuua 10.2.1

MonoxeHune MonoxeHue
Kon nepemMbIiyeK Ha nepemMblyeK Ha
Thn BxogHoro curHana Bxopaa npu MapameTp mMeHO KB3-25-11, mopyne
3aKase KOHdurypaumm KB3-28P-11 yHUBepcanbHbIX
nsgenus KB3-28K-11 BXO40B
KB3-28C-11 (puc.10.2.1)

AHanoroBbiv Bxog All

0-5 MA_RBx=400 OM 01 [2.01]=0000 JP1[1-2], [7-8] J1 [3-4], J3 [5-6]
0-20 MA/RBX=100 Om 02 [2.01]=0000 JP1[1-2], [5-6] J1[3-4], 33 [5-6]
4-20 wA, RBx=100 Om 03 [2.01]=0001 JP1 [1-2], [5-6] J1 [3-4], 33 [5-6]
0-10B, Rex=25 KOM 04 [2.01]=0000 JP1 [2-4], [5-7] J1[3-4], I3 [5-6]



https://lizantan.com/shop/preobrazovatel-regulyator-potenciometricheskiy-pp-10

8-800-511-09-43
mlizantan@yandex.ru LIZANTAN.COM
41

MpopomkerHne Tabnuubl 10.2.1

AHanoroBbIf Bxog Al2
0-5 MA RBx=400 Om 01 [3.00]=0000 JP2[1-2], [7-8] J2 [3-4], J4 [5-6]
0-20 MA, RBX=100 O™ 02 [3.00]=0000 JP2 [1-2], [5-6] J2 [3-4], 34 [5-6]
4-20 MA, RBx=100 Om 03 [3.00]=0001 JP2 [1-2], [5-6] J2 [3-4], J4 [5-6]
0-10B, RBx=25 kOm 04 [3.00]=0000 JP2 [2-4], [5-7] J2[34];,.J4 [5-6]
TCM 50M, -50 ... +200°C 05 [3.00]=0002 JP2 [1-2], [5-7] J2[1-2], J4 [3-4]
TCM 100M, -50 ... +200°C 06 [3.00]=0003 JP2 [1-2], [5-7] J2 [1-2], J4[3-4]
TCI1 50I1, Pt50, -50 ... +650°C 07 [3.00]=0004 JP2 [1-2], [5-7] J2 [1-2], J4 [3-4]
TCI1 10001, Pt100, -50 ... +650°C 08 [3.00]=0005 JP2 [1-2], [5-7] J2 [1-2], J4 [3-4]
MpumeyaHus.

1. TNonoxeHne nepemblv4eK Ha KIEeMMHO-6NI04HOM coeauHWTEne AN HaCTPOWKWU. _aHaroroBbiX BXOAOB  AOMKHO
COOTBETCTBOBATb MOMOXEHWIO MepeMbl4ek Ha aHanoroBoM BXOAE Ha nnarte npoleccopa, a Takke COOTBETCTBOBaTb HOMepy
napameTpa MeHI0 KOHUrypaLuy aHarorosoro Bxoga oTeevaroLLero 3a Tvn BXO4HOro curHana.

2. CmelleHne BxogHoro curHana 4-20MA ycTaHaBnmMBaeTCsi MporpaMMHo.

3. XapaKTepucTukn TUNoB BXOAHbIX CUrHanoBs npveeAeHsbl B pasgene 3.

4. Mopsanok kanmbpoBKM BXOAHbLIX @aHANOroBbIX CUrHanoB NpuBeaeH B pasgene 11.
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10.3. Pexxum PABOTA

Mocne BbINOAHEHWS "ONepauwin KOHMVrypaummn, npeobpasoBaTenb-perynatop nNepeBOAsAT B PEXUM
PABOTA (cMm. rmaBy 6) Haxumas KnaBuily [4¥]. OTOT nepexod Takke OCYLIECTBNAETCH aBTOMAaTUYECKM Mo
MCTEYEHUN OKOMO 2-X MUHYT, AaXe ecnu napameTpbl He Obinu MoandUUMPOBaHbI U HEe HaXumanacb HU ofHa
knaeuwa, npnbop nepenget B pexum PABOTA. B pexume PABOTA nponcxoant namepeHue n obpaboTtka BXOOHbIX
CMrHarnoB no 3agaHHon NnporpamMe, a Takke opM1poBaHNE BbIXOAHOMO YNPaBnsoLLEro BO3AENCTBUS.

[Ons BOCCTAHOBMEHWSI MapaMeTpOB HACTPOWKW MPeanpusiThs M3roToBuUTens (YCTaHOBKa 3HAYeHUW Mo-
yMornyaHuto) HeoBX0OMMO:

® OTKIIOYUTB MUTaHWe perynatopa,
® HaxaTb knasuwy [¢],

e ynepxvBas Haxarton knaeuwly [¢] BKNOUATb NUTaHWE,
® OTNyCTUTHL KnasuLly [&].

OdHako, HeabXx0duMO NMOMHUMb, YMo 0aHHas hyHKUUS He umeem obpamHozo Oelicmeus.
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10.4 Py4yHas ycTaHOBKa NapameTpoOB peryriMpoBaHusi No nepexogHon pyHKUUmn

Ecnn 3agaHa nepexogHasi pyHKUMA obObekTa perynupoBaHuWs Wnu OHa MOXeT OblTb ompeaeneHa, To
napameTpbl PerynMpoBaHus MOryT ObiTb YCTaHOBMEHbI COMMAacHO YCTAHOBOYHBLIM AUPEKTUBAaM,  YKa3aHHbIM 1B
cnpaBoyHuKax. lNMepexogHas yHKUMS B MONOXEHWUM perynatopa «Py4yHown pexum» MoxeT ObiTb 3anvcaHa, yepes
ckaykoobpa3Hoe W3MEeHeHWe YNpaBnswolWero BO3AEWCTBUS W XapakTep perynupyemMon  BeNUYMHBLL - MOXEeT
pernctpmposaTbcs camonucueM. Mpu 3Tom nonyvaeTtcsa nepexogHas dPyHKUMS, NprubnunantensHO COOTBETCTBYOLAA
yKasaHHOM Ha pucyHke 10.1.

Xopolwme cpegHue BeNWYMHbI W3  YCTAaHOBOYHBIX MapaMeTpoB perynatopa AalT  cnegyowve
aMnupunyeckne opmyrbl:

M - perynsaTop:
KoadbdumumeHT yeunenuns Kp = L / [D * Ko]
MW - perynsaTop:

KoacbdmumeHT yeunenunsa Kp = 0,8 * (L /[ D *Ko] )
Bpewms nHTerpuposanns Ty~ 3 * D

NnA - perynartop:
KoadhdpmumeHT yeunenma Kp~1,2*(L/[ D *Ko])

Bpems nHterpuposanus Ty = D
Bpems anddepeHumpoBanms Tp~ 0,4 * D

%
Y
f:

- A€ >i Ko=xfy
X :

X

:" >

D

PucyHok 10.1 - FlepexodHasi hyHKyusI o6bekma peaynupoeaHusi ¢ cCaMogbipasHU8aHUeM

Y — ynpasnsiouee Bo3gencrame

y — ynpasnstoLiee Bo3aencTeme

X — perynupyemMas Benuyvya

t — Bpems

D — Bpemsi,3a4epxKM

L - BpémMsa BbipaBHMBaAHUSA

Ko —nepegatoyHbin Ko3duumeHT obbekTa perynmpoBaHus.
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11. KanubpoBka v npoBepkKa npudopa

Kannbposka npubopa ocyLiecTBnseTcs:
e Ha 3aBopge-u3rotoBuTterne npu Bbinycke npubopa
e [Monb3oBartenem:
- Mpy cMeHe Tuna aartyvka (nepekoHpurypaumm npnoopa)
- MpW 3aMeHe JaTtyvka
- P U3MEHEHWMN ONNHBI NMUHWIA CBSI3N
e [MonHasa kannbposka Nnpmbopa NPon3BOAMTCH B TpW 3Tana:
- kKanmbpoBka MUKponpoLeccopHoro perynatopa MM-10-2
- KanMbpoBka n3MepuTenbHoro npeodpasosatens MM-10-1
- KannbpoBKa AaTuYuK — U3mepuTenbHbIV NpeobpasoBatens [MM1-10-1 — MUKPORNPOLIECCOPHBIN
perynatop [1-10-2
e Kaxapl aTan KanubpoBKK BIMOINHSETCS OTAENBHO Y MOXET ObiTb MPORYLLEH NOMb30BaTENEM, B Cryyae
NorHoW YBEpPEHHOCTU B paboToCnocoBHOCTH y3na cUCTeMbI A11s KOTOPOro AOBKHA BbINOMHATCS Kannbposka.

11.1. KannbpoBka MmukponpoueccopHoro perynsaropa [1M-10-2
11.1.1. Kanu6poBka aHanoroBoro sxoga All

1) YcraHoBute Ha KB3-25-11, KB3-28K-11, KB3-28C-11 umnu KB3-28P-11 nepemblykn B MNONOXEHUE
KOTOpOe COOTBEeTCTBYeT BxogHOMy curHany O — 20 mA cornacHo tabn. 10.2.1 n pucyHka 10.2.1. MogknoumTe K
knemmam KB3-25-11, KB3-28K-11, KBE3-28C-11 wunu KB3-28P-11 06pa3suoBbli MCTOYHWK TOKa C BbLIXOOHLIM
avnanasoHoM oT 0 go 20 MA, knemma 1 «+» knemma 2 «-». [NoganTte ¢ UICTOYHKUKA Toka Tok 0 MA.

2) MepeianTe B pexum koHUrypaLmn HaxmuTe Kiasuiily [4¥] W ygepxusaiite knasuily A0 Tex Nop fnoka
B okHe «BUXIO» He nosiBaTcst cumsonbl «[P» Haxumas knasuily [4 ¥] B okHe «3AJAHUE» ycTaHOBUTE 3HaYeHe
«02.00» (YpoBeHb 2), Haxumas knasuwu [A] wnm [V] B okHe «pH/mV» (MAPAMETP) yctaHoBute Tvn
nsmepsiemoro napametpa «0000» - pX (pH) unm «0001» - Eh (mV), HaxmuTe knasuwy [&]. Janbwe paccmoTpum
Kak npumep kanubposka npubopa npu nameperHun pH. Ons nyHKTa MEHIO:

«02.01» Haxumas knasuwy [ A] nnu [ ¥] B okHe «pH/mV» (MAPAMETP) yctaHoBuTe Tvn Bxoga «0000» -
0-20 MA, HaxxmuTe knasuLy [&].

«02.02» Haxumas knasuwu [A] wvnm [V¥] B okde «pH/mV» (MAPAMETP) yctaHOBWTE MNOCTOSHHYIO
BpeMeHu LumdpoBoro gunbstpa «000,5» - 0,5.cek., Haxkmute knasuiuy [&].

«02.03» Haxkumas knaBuwun [A] unu [¥] B okHe «pH/mV» (MAPAMETP) ycTaHOBUTE HWXHWUI Npenen
pa3maxa Lwkanbl «-1886»MB - ana gatynka ACT0401 310 3HaveHne COOTBETCTBYET TeMnepaTtype pacteopa 100°C n
pH pasHom 00,00 HaxmuTe knasuwy [¢].

«02.04» Haxumas knasuwin [A] wnin [V] B okHe «pH/mV» (MAPAMETP) ycraHoBuUTE BepxHuii npegen
pa3maxa wkanbl «-2701»MB - ana‘gatynka 3CT0401 310 3HaYeHNe COOTBETCTBYET TeMnepatype pacteopa 100°C n
pH paBHom 11.00, HaxxmuTe knasuuwy [J].

«02.05» Haxvumas kriaBuwn [A] vnu [V] B okHe «pH/mV» (MAPAMETP) ycrtaHoBMTE KOoOpAMHATY
n3onoTeHUMansHoM To4kn «-2042»MB = ans gatumka 3CT0401, HaxmuTe knasuwy [&].

«02.06» Haxumas knasuwu [A] wnnm [V] B okHe «pH/mV» (MAPAMETP) yctaHoBuTe koopauvHaTy
usonoTeHuuanbHoi Touku «02.10» pH - Ansa gatunka SCT0401, HaxmuTe knasumwy [&].

«02.07» Haxumaa knasuwu [A] wnu [V] B okHe «pH/mV» (MAPAMETP) ycTaHoBWTE BaneHTHOCTb
n3mepaemMoro noHa «-001» -ana gatunka ACT0401, HaxkmuTe Knasuwy [&].

«02.08» Haxumas knasuwu [A] vnm [ Y] B okHe «pH/mV» (MAPAMETP) yctaHoBUTE CMelleHne Bxoaa
All «00.00», HaxmuTe knasuwy [F]x, HaxxmuTe knaeuwy [¢], HaxxmuTe knasuwy [&], HaxmuTe knaemwy [&].

«02.12» Haxumasn knasuiv [A] vnn [ V] B okHe «pH/mV» (MAPAMETP) yctaHoBUTE KOppekTupytoLime
3HaYeHue KpyTUsHbl xapakrepuctuku «00.00», HaxkmuTe knasuwy [&].

«02.13» HaxvmMag knaBulin [A] wnu [V¥] B okHe «pH/mV» (MAPAMETP) yctaHoBuTEe KO3(DpULMEHT
dunbTpaummn «0005», HaxkmuTe Knasuwwy [&].

3) Haxmute kmasmiy [€Y¥] B okHe «3ALOAHMUE>» ycTaHoeuTe 3HadeHne «03.00» (YposeHb 3), Haxumas
knaBuwu ' [A] vnn [V¥] B okHe «pH/mV» (MAPAMETP) yctaHosute Tmn Bxoga Al2 «0005» - gns gaTtyvka
TeMmnepatypbl ¢ rpagyvposkor 100l wnu ppyroe 3HayeHue B 3aBUCMMOCTM OT MOAKMNIOHMAEMOro Aartyvka
TEMNEePaTypbl 4515 aBTOMATUYECKON KOppeKLmn, HaxkmuTe knasuwy [¢']. Ons nyHkTa MeHio:

«03.01» Haxumas knasuwun [A] nim [V] B okHe «pH/MV» (MAPAMETP) ycTaHOBUTE MNOCTOSIHHYHO
BpemMeHu umposoro/dunstpa «000,5» - 0,5 cek., HaxmuTe knasuiy [&].

«03.02» Haxnmas knasuwu [ A] unu [ V] B okHe «pH/mV» (MAPAMETP) yctaHoBUTE pexum Koppekuum no
Temnepatype «0001» - py4HOW, HaXxXMMTe Knasuwy [&].

«03.03» Haxumasi knasuwm [A] unu [V¥] B okHe «pH/mV» (MAPAMETP) ycraHoBuUTe 3HayeHue
Temnepatypbl «100.0» , HaxkmuTe knasuwy [&].

«03.04» n «03.05» MCnomnb3ylTCA B Cryvyae ecnu BbIXOAHOW CUrHan gaTynka TemnepaTypbl TOKOBbIA. B
nyHkte «03.04» CTaBUM HWXHWWA Mpefden LiKanbl gatyvka TepmokomneHcauuun, a B «03.05» COOTBETCTBEHHO —
BEPXHUI.
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4) Haxmute knasuwly [€¥] B okHe «3A0AHUE» ycTaHoBuTe 3HaudeHne «12.00» (YpoBeHb 12), HaxuMan
knaeuwun [A] vnm [V¥] B okHe «pH/mV» (MAPAMETP) yctaHoBuTe 3HaveHue «00.00» - 4TO COOTBETCTBYET
HYNEeBOMY 3HaYEHMI0 BXOAHOIO cUrHarna, HaxmuTe knaeuuly [&]. YcTaHoBUTe curHan oT UCTOYHMKA TOKa:paBHbIn 20
MA 1 NS NyHKTa MEHIO:

«12.01» Haxxumas knasuwu [ A] nnu [ V] B okHe «pH/mV» (MAPAMETP) yctaHoBuUTe 3HaveHue «11,00» -
YTO COOTBETCTBYET KOHEYHOMY 3HAYEHWIO curHamna Ansa BbibpaHHoro Hamu gatyvka SCT0401, HaxkmuTe Knaeuly
[¢]. NMpKn Heo6x0AMMOCTM NOBTOPUTE MYHKT 4) HECKOILKO pas.

5) BoamoxHa Takke aBTOMaTuMyeckas kanmbposka. [pu Haxatum knasuium 3B[ BKMOYaeTcA
aBToMaTtuyeckas kanubpoBka, YTO COMPOBOXAAETCs MuraHnem napameTtpa 00 (npu | kanubposke Hyns). lMpwu
muraHum 00 Ha amcnnee 3ABAAHHA HyxHO nogaTtb Ha BXOA CUrHan KOTOPbIA COOTBETCTBYET Hayany Likarbl u
HaxaTb knasuwy BBIA. Knasnwa BBIO cdukcrpyeT HOBoe 3HaveHne kanubpoBku. Ha nHauMkaTope HavyHeT/Muratb
01. MNopanTe Ha BXOA CUrHam KOTOpbI COOTBETCTBYET KOHUY LWwkanbl. Haxmute knasuwy BBIA aons 3anoMuHaHus
3Ha4yeHus kanmbposku. Kanmbposky pekomeHOoBaHO NPovTK ABa pa3a.

6) Haxmute knasuwy [4¥] B okHe «3ALAHMUE» yctaHoBUTe 3HauveHne «16.00» (YpoBeHb 16), HaxMuTe
knaeuwy [¢']. Ons nyHKTa MeHto;

«16.01» Haxumas knasuwu [A] nnu [ V] B okHe «pH/mV» (MAPAMETP) yctaHoBuTe 3HayeHne «0001» -
3anucb NapamMeTpoB B IHEPrOHE3aBUCHMYIO NaMsTb, HAaXMUTE knasuly [¢].

11.1.2. Mopspok KanubpoBkn Bxopa Al2 pansa nNoAKNYEeHUA [aTYUNKOB TEpPMOMETpPOB
COMpoTUBNEHUs

Mpn wucnonb3oBaHum Bxoda Al2 gna  noaknoveHus  mpeobpasoBaTtenen  TemnepaTypbl C
YHUULMPOBAHHBIM BbIXOAHBIM CUrHanoM, kannbposka NponsBoanTcst cornacHo.n.11.1.1.

lMopsidok kanubpoeku 8xo008 0151 MOOKIHYeHUsT 0am4UuKo8 mepmornpeobpasoeamerieli CONMPOMUBIIeHUs], 8
Kadecmeae ripumepa, ripusedeH Ornsi damyuka TCIT 100/T:

1) YcraHoBute Ha KB3-25-11, KB3-28K-11, KB3-28C-11 wnu. KB3-28P-11 nepemblykM B MNOSIOXKEHUE
KOTOpOE COOTBETCTBYET BXOOHOMY curHany oTt/gatyuka,TCl1 100N cornacHo T1a6n. 10.2.1 un pucyHka 10.2.1..
MopgkntoumTe MarasuH conpotueneHni MCP-63 . (MCP-60M  unu.. aHanornyHbii npubop € aHanormvHbiMu
XapaKTepUCTUKaMN He XYXe YkasaHHbIX) Kk Bxogy Al2 BMecTO NOAKMoYaeMoro gaTyuka TepmornpeobpasoBaTens
COMNPOTUBIEHUSA COMNACcHO CXEME BHELLHUX .coeanHeHun, (CM. npunoxenne b.4, B.5). Ha marasvHe conpoTtusnexus
ycTaHoBUTE 3HadeHue 79,98 Owm, uyto coorBeTcTeyeT "-50,0°C" ansa gatumnka TCM 1000

2) MepenanTe B pexum KOHURYPaALMK HaXMUTE KaBuLLy [4¥] 1 yaepxuBaiiTe knaBuLly A0 TeX Nop foka
B okHe «BUXIO» HenosieaTca cumeofibl «MP» Haxumas knasmiuy [t ¥] B okHe «3AOAHUE» ycTaHoBUTE 3HaYEHe
«03.00» (YpoBeHb 3), Haxxumas knasuwwiv [ Al unu [ V] B okHe «pH/mV» (MAPAMETP) yctaHoBuTe Tvn Bxoga Al2
«0005» - pgna pgatyvka Temnepatypbl ¢ rpagymposkor 100 wnu gpyroe 3HayeHue B 3aBUCMMOCTU  OT
NOAKII0YaEeMOro JaTymka TeMnepaTypbl AN aBTOMaTUMECKON KOPPEKLMU, HaXXMUTE Knasuwy [&].

«03.01» Haxumas knaBulin, [A] v [VY] B okHe «pH/mV» (MAPAMETP) ycTaHOBWTE MNOCTOSIHHYIO
BpemeHu umdposoro gunbtpa «000,5» 20,5 cek., HaxkmuTe knasuLy [¢].

«03.02» Haxunmas knasuwu [ Al unn [ V] B okHe «pH/mV» (MAPAMETP) yctaHoBUTE pexum Koppekuum no
Temnepatype «0001» - pyuHoMHaXMUTE KilaBuLwy [&].

«03.03» Haxumas. knasuiin [A] unn [V] B okHe «pH/mV» (MAPAMETP) ycraHoBuTe 3HayeHue
Temnepatypbl «100.0» , Haxkmure knasuwy [&].

3) Haxmute knasuwy [4¥] BiokHe «3AOAHUE» ycTaHoBuTe 3HaudeHne «13.00» (YpoBeHb 13), Haxumas
knasvwn [A]lumnn [¥].B okHe «pH/mMV» (MAPAMETP) yctaHoBuTe 3HayeHue «-050.0» - 4yTO cooTBeTCTBYeT
HavyanbHOMY 3HaYeHWI0 BXOAHOrO'CUrHana agarymka TepMoCONpPOTUBIIEHUs, HaxkmuTe knasuwy [¢]. YcraHoeuTe Ha
marasviHe conpoTuBneHus'3Hauyenne 177,03 Om, uto cootBetcTByeT "200,0°C" ans gatyvka TCM 100M w ans
MyHKTa MEHIO:

«13.01» Haxxumasn knasuwu [ A] nnm [ V] B okHe «pH/mV» (MAPAMETP) yctaHoBuTE 3HaveHue «200,0» -
4YTO COOTBETCTBYET KOHEYHOMY 3HAYEHWUI0 BXOAHOrO CUrHamna gaTyuka TepMOCOMNPOTUBIEHUS, HaXMUTE KnaBuLly
[¢14Tpn HEO6XO0AMMOCTIU MOBTOPUTE MYHKT 3) HECKOJIBLKO pas.

4) Haxmute kAasuwy [€¥] B okHe «3AOAHUE» ycTaHoBUTE 3HaueHWe «16.00» (YpoBeHb 16), HaxMuTe
knasuwy [¢]. Ons nyHKTa MeHto:

«16:01» Haxmmas knasuwn [A] nnu [ V] B okHe «pH/mV» (MAPAMETP) yctaHoBuTe 3HayeHne «0001» -
3anucb NapaMeTpoB B 3HEPIrOHEe3aBUCUMMYIO NaMsiTb, HaXMUTe Knasuwy [&].
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Tabnuua 11.1. PekomeHayemble Anana3oHbl kannbpoBkM Bxoda U3MepeHust TemnepaTtypsbl

MpeaenbHbie 3HaYeHUs
M3MepsieMbIX CONPOTUBIEHUIA
npu KanubpoBke npuéopa, Om

Ownana3oH

lpanyuposouHas KannbpoBKM BXOAOB,

Koa Bxopa Tun patunka xapakTepucTtuka u HCX

RHay.kanuop. RKOH.kanuop:
0002 TCM 50M, Wi40=1,428 (ocH.) -50 °C... +200 °C 39,24 92,79
0003 TCM 100M, W;40=1,428 (ocH.) -50 °C... +200 °C 78,48 185,58
TCN 50”, W100=1,391 (OCH.) ° °
0004 P50 a=0,00390. 0,00392 -50 °C... +200 °C 39,99 88,52
TCH 1000, W100=1,391 (OCH.) =0 o
0005 Pt100 a = 0,00390, 0.00392 50 °C... +200 °C 79,98 177,03

11.1.3. Kanu6poBka aHanoroBoro Bbixoga

1) MogkntounTe K aHanorosomy Bbixogy AO perynsatopa [1M1-10-2 o6pasLoBbIvi M3MepuTenbHbIA Npubop -
MUnnuMamMnepMeTp NOCTOSIHHOMO TOKa ¢ npefenom namepenunsa 0-20 mMA.

2) MepeianTe B PEXUM KOHDUIYpaLMKN HaXMUTE KNaBuLly [4¥] 1 yaepkusaiite knaBully [0 TexX Nop noka
B okHe «BUXIO» He nosssaTtcs cumsornbl «MP» Haxmumasn knasuwy [{}] B okHe «3AJAHUE»ycTaHOBUTE 3HaYeHne
«14.00» (YpoBeHb 14), HaxmuTe knasuwy [J].

«14.01» Haxumasa knasuwn [A] vnn [V] M KOHTPONUPYSA BbIXOOHOW TOKOBbLIN CUrHam MO BHELUHEMY
MUINMaMnepMeTpy YCTaHOBUTE MUHUMAnNbHOE (HyNeBoe) 3Ha4YeHe TOKOBOro BbIXOAA, HAaXMUTE knasuly [&].

«14.02» Haxumasa knasuwun [A] wnu [V] M KOHTPONUPYS BbIXOOAHOW TOKOBLIN CUrHaN Mo BHELUHEMY
MUIIMaMnepMeTpy YCTaHOBUTE MakcUMarnbHoe (KOHEYHOE) 3Ha4YeHne TOKOBOFO BbIXOAa, HaxmuTe knasuwy [&].

3) HaxmuTe knasuwly [{Y¥] B okHe «3AOAHUES ycTaHOBUTE 3HaueHMe «16.00» (YpoBeHb 16), HaxMuUTe
knaeuwy [¢]. Onsa nyHKTa MeHio;

«16.01» Haxumasn knasuwu [A] nnm [ V] B okHe «pH/MV» (MAPAMETP) ycTtaHoBuTe 3HauyeHne «0001» -
3anu1cb NapamMeTpoB B IHEPrOHE3aBUCHMYIO NaMsTb, HaXMUTE KnaBuLly.[ ¢'].

11.2. KannbpoBka nsmepurtesnbHoro npeobpasosarens MM-10-1

1) MNogkntounTe K knemmam 1 13 nameputensHoro npeobpasosartens «Mimutatop dnektpogHon Cuctemsl
N-02», kK knemmam 4 n 5 MunnMamMnepmMeTp NOCTOSIHHOMO TOKa ¢ npeaerniom namepenust 0-20 MA, K knemmam 6 n 7
WUCTOYHUK NEPEMEHHOIrO UNN NOCTOSIHHOFO TOKa C BbIXOAHbLIM HanpshkeHnem 24B ¢ BbIXOgHbIM TOKOM He MeHee 100
MA ( B KayeCcTBE WCTOYHMKA TOKa  MOXHON.MPUMEHUTb MUKponpoLeccopHbii perynsatop [1M-10-2, knemmbl
nogkntoyermsa 11, 12 anga Kb3-25-11 n 10, 11 anshKB3-28K-11, Kb3-28C-11 unun KB3-28P-11) Bkntounte nutaHue
nM3mepuTenbLHOro npeobpasosarens.

2) lMopavite ¢ vMuTaTOpa JMEKTPOOAHOMW CUCTEMbI CUIHaN COOTBETCTBYHOLLMIA HayanbHOMY 3HAYEHUIo
BXOZHOr0O CUrHana gartyvka ans remneparypbl uamepsaemoin cpegbl 100°C (HWxHWIA Npegen pa3maxa Lwkanbl -1886
MB - ansa gatumka OCT0401 3710 3Ha4yeHUE COOTBETCTBYeT TeMnepatype pactBopa 100°C v pH pasHom 00,00).
Bpalasa nepemeHHoe conpoTtueneHne R11 (YcT. «0») ycTaHoBUTE No MUMNnamMnepmMeTpy 3HadeHne 0 MA.

3) lNogante c wmmUTaTopa OMNEKTPOAHOW CUCTEMbl CUTHam COOTBETCTBYIOLMW KOHEYHOMY 3HayeHuIo
BXOZHOrO CUrHarna gartyvka Ans temneparypbl namepsiemon cpegbl 100°C (BepxHuii npegen pasmaxa Lwkansl -2701
MB - ans patduka BCT0401 aTo 3Ha4YeHue cooTBeTCTBYeT Temnepartype pacteopa 100°C u pH pasHom 11,00).
Bpalas nepemeHHoe conpotuBneHue R19 (YcT. «max») ycTaHoBUTE MO MunnvamMnepmeTpy 3HadeHne 20 MA.

4) Mpy HeEBXOANMOCTM NOBTOPUTE NYHKTbI 2), 3) HECKOMbBKO pas.
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11.3. KomnnekcHas KanubpoBKa paTyuka, U3MepuUTesibHOro npeobpasoBaTtens
MMN-10-1 n mukponpoueccopHoro perynsatopa MM-10-2

KomnnekcHas KaJ'IVI6pOBKa npoBOANTCA KaK B naGopaToprlx Tak U B NPOM3BOACTBEHHbIX YCROBUAX MO
MeCTy B 3aBUCUMOCTU OT yCJ'IOBVII7I aKcnnyatauun an6opa n NnepnoamnvHoCTun KaJ'IM6p0BKI/I.

1) BeinonHute Bce nogkntodeHns npubopa cornacHo MPUNOXXEHUA B.

2) [lNpomonTe paTuMk B AUCTUNNMPOBaHHOW Boge. [lomectute patumk B( BydepHbIi pacTBop C
MWHUManbHbIM 3Ha4YeHnem pH (Hanpumep pH=4). N3amepbTe TepMOMETPOM TeMnepaTtypy pacTeopa.

3) MepeiianTe B PeXuUM KOHPUIypaLmMmM HaxXMUTE Knasuily [4¥] 1 yaepxvBaiite KNaBuLLy 40 Tex nop noka
B okHe «BUXIO» He nosBesaTtcs cumsornbl «MP» Haxmumasn knasuwy [{}] B okHe «3AIAHUE>» ycraHoBUTEBHayYeHVe
«03.00» (YpoBeHb 3), Haxkumasi knasuwm [ A] unu [ V] B okHe «pH/mV» (MAPAMETP) yctaHoBute TR Bxoda Al2
«0005» - pgna patyvka Temnepatypbl ¢ rpagyvposkor 100 wnu gpyroe 3HayeHve B 3aBUCMMOCTM  OT
NoaKIoYaemMoro gatymka TemnepaTypbl AN aBTOMATUYEeCKOW Koppekuuu, (HaxmuTe knasudy, [&]. Ons nyHkTa
MEHIO:

«03.01» Haxumas knasuwn [A] wnm [V] B okHe «pH/mV» (IMAPAMETP) ycTtaHOBWUTE NOCTOSAHHYIO
BpemeHu umdposoro gunstpa «000,5» - 0,5 cek., HaxmuTe knasuwy [&].

«03.02» Haxumas knasuwu [ A] unn [ V] B okHe «pH/MV>» (MAPAMETP) yctaHOBUTE pexunm KoOppekLumum no
Temnepatype «0001» - py4HOl, HaxkmuTe Knasuwy [&].

«03.03» Haxmmass knaBuwu [A] unm [V] B okHe «pH/mV» (MAPAMETP) ycrtaHoBWTE 3HayeHue
TemnepaTypbl pacTBOpa M3MEpPeHHOe paHee TEPMOMETPOM HaNpUMEP:«025.0» , HaxxMmuTe knasuwy [&].

4) HaxmuTte knasuy [{¥] B okHe «3AOAHUE» ycTaHoBUTE 3HadeHne «16.00» (YpoBeHb 16), HaxMuUTe
knasuwy [¢]. Ons nyHKTa MEHI0:

«16.01» Haxxumas knasuwmn [ A] unm [ V] B okHe «pH/MV>» (NAPAMETP) yctaHoBuTe 3HaveHne «0001» -
3anucb NapameTpoB B 3HEPro HE3aBUCUMYIO NaMsiTb, HAXMUTE knasuily [].

5) MepeitanTe B PEXNM KOHUrypaLmm HaxmuTe knasuily [£¥] v yaepxveaiite Knasuily 40 Tex nop noka
B okHe «BUXIO» He noseaTtcst cumsonbl «MP» Haxumas knasuiy [4 ¥] BlokHe «3ALAHUE» ycTaHOBUTE 3HaYeHMe
«02.00» (YpoBeHb 2), Haxumas knasuwly [¢'] B okHe «3AIAHUE> ycTaHOBUTe 3HaueHne «02.09 » knasuwamu [ A]
unn [ V] B okHe «pH/mV>» (MAPAMETP) yctaHoBUTE 3HaveHMe namepsiemoro napameTtpa pasHomy pH pacTtsopa B
Hawem criydae «04.00», HaxmuTe knasuwy [&].

6) [MpomoiTe patunmk B OUCTUNNMPOBaHHOM Boge. [lomecTnte paTuMk B OydepHbId pacTBop C
MakcumanbHbIM 3HadeHveM pH (Hanpumep, pH=9). M3MepbTe TepmMomeTpoM TemnepaTtypy pactBopa. Haxumas
knaeuwy [¢] B okHe «3AOAHUE> ycraHoBuTe 3HauveHue «02.11 » knaeuwamu [A] unu [¥] B okHe «pH/mV»
(MAPAMETP) yctaHOBUTE 3HayeHue namepsgemoro napamertpa pasHoMy pH pactBopa B HaweMm cnyyae «09.00»,
HaxmuTe knasuvwy [¢], npy HEOBXOAUMOCTM NOBTOPUTE NYHKTbI 5), 6) HECKOIIbKO Pas.

7) MNepeiianTe B pexiiM KOHMUIypaLmn HaXMUTe Knasuily [4 ¥] 1 yaepxuBaiiTe knasuLly 40 Tex nop noka
B okHe «BUXIO» He noseatcst cumsoribl «P» Haxumas knasuiy [4¥] B okHe «3AJAHUE» ycTaHOBUTE 3HaYEHe
«03.00» (YpoBeHb 3), Haxxumas knasuiun [A] wnn [ V] B okHe «pH/mV» (MAPAMETP) yctaHoBuTe Tvn Bxoga Al2
«0005» - gns partyvka Temnepatypbl € rpagyvposkon 100 wnwu pgpyroe 3HadeHne B 3aBUCUMOCTM  OT
NoAKI0YaeMoro JaTymka TeMnepaTypbl AN aBTOMaTUYECKON KOPPEKLMU, HAXMUTE Knasuwy [&].

«03.01» Haxvmasg knasuwun [A] nnm [V] B okHe «pH/MV» (MAPAMETP) ycTaHOBUTE MNOCTOSIHHYHO
BpeEMeHN UMdpoBoro unbTPanCoOTBETCTBYIOLLYIO MOMEXOYCTOMYMBOCTN OBbeKTa KOTOPbIA KOHTpONupyeTe B
cekyHzax, HaxmuTte knasuwly [J].

«03.02» Haxumas knasuwn [ A}, unum [ V] B okHe «pH/mV» (MAPAMETP) yctaHoBUTE pexum Koppekuum no
Temnepatype «0000» - aBToMaTv4eckuii (ecnv NOAKMIYEH AaTYMK M3MEPEHMs TemnepaTypbl A4S aBTOMaTU4eCcKomn
Koppekuum), Haxmure knasuiy [&].

8) Haxmute kriaBuwy [€¥] B okHe «3AOAHUE» ycTaHoBUTE 3HaueHMe «16.00» (YpoBeHb 16), HaxMuTe
knasuuly [¢]. [ns nyHKTa MeH:o:

«16.01» Haxumas knasuwun [A] nnm [ V] B okHe «pH/mV» (MAPAMETP) ycTtaHoBuTe 3HayeHne «0001» -
3aMlch NapameTpoB B SHEPTO HE3ABMCUMYIO NaMsATh, HaXMUTE Knaeuwy [&].
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3AMEYAHUA 10 OIMNEPALINSIM KAJIMBPOBKU

B npouecce kanmbpoBku He TpebyeTcs ToYHOro paBeHcTBa curHanoB 0% n 100% amanasodas,Hanpumep,
MOXHO NPOBOAWTbL KanubpoBKy AN curHanoB 2% u 98% pauanasoHa. BaxHo nuwb To, 4TOObI 410 UMdPOBOMY
MHAMKATOPY YCTaHOBUTb 3HAaYEHNE, MakcuMarbHO 6rn3Koe K YCTaHOBNIEHHOMY 3HAYEHWI0 BXOAHOMO Wi BbIXOOHOFO
curHana.

Ona noBbllWEHUS TOYHOCTU W3MEPEHWS BXOAHbIX aHANOroBblX CWUrHamnoB, a fakke (OopMUpoBaHUSE
BbIXOAHbIX a@HanoroBbIX CWUrHamnoB, [OMyckaeTcsi KanubpoBKy Npov3BOAMTb AOnsi BCei Lenu npeobpasoBaHust
CurHana c y4eTom BTOPUYHbIX NpeobpasoBaTenei CMrHanos.

Hanpumep, ans BxogHon uenu: damyuk — npeobpasoeamerns — peaynsmop [171-10 nctoyHnk obpasuosoro
curHana nogknioyaeTcs BMeCTo gaTuvka, a onepauns kanvbpoBKy BXOGHOMO CUrHana npon3BOAUTCSA Ha perynisTope
MM-10-2. AHanormyHo AN BbIxogHow uenu: peeynamop [11-10 — npeobpa3osamersnb — UCAOAHUMEIbHbIU
MexaHu3M, U3MepUTENbHbIN NPMOOP NOAKMIOYUTE BMECTO UCMOMHUTENBbHOTO MEXaHW3Ma, a onepaumto kanmbpoBku
BbIXOAHOrO CMrHana npovssecTtu ¢ perynsTopa [r1-10.
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12. TexHn4yeckoe obcnyxmnBaHue

12.1. MNpw npaBunbHOM 3aKkcnnyataumm npeobpasoBaTenb-perynsatop lMM-10 He TpebyeT ‘NOBCEAHEBHORO
obcnyXnBaHus.

12.2. MeproanyHOCTb NPOMUNaKTUYECKUX OCMOTPOB U PEMOHTOB NpeobpasoBaTenb=perynstopa MM-10
yCTaHaBN1BaeTCs B 3aBUCUMMOCTM OT NMPOM3BOACTBEHHBIX YCIOBUIA, HO He pexe ABYX pas3 B rof.

12.3. lMpun pnutenbHbIX nepepbiBax B paboTe pekomeHayeTcs OTKMoYaTbh npeobpasoBaTtenb-perynsatop
IMr-10 oT ceTu anekTponuMTaHUS.

12.4. Bo BpeMsi npodunakTMyeckmx OCMOTPOB: MPOBEPSATb U YMCTUTb KabenbHbIE,YacTV COeAUHEHWN
(BckpbITME nNpeobpasoBaTenb-perynatopa MM-10 He gonyckaeTcs); KNeMMHO-6neYHBIE coeQUHUTENU; NPOBEPSTH
NPOYHOCTb KpenneHus 6rioka, MOHTaXHbIX XIYTOB; MPOBEPSiTb COCTOSIHME 3a3EMISIOLLMX NPOBOAHUKOB B MecTax
COeINHEHUNA.

12.5. Ouuctka npubopa: He ncnonbsynte pactsopmTteny n nogo6Hble BelecTsa. [na QYNCTKM yCTPOMCTBa
nonb3ynTecb CNMPTOM.

13. TpaHCnoOpTUPOBaHMNE U XpPaHeHUue

13.1. TpaHcnoptupoBaHue npeobpasoBartenb-perynaropa-Fil-10- gonyckaeTcss TONbKO B YNakoBKe
npeanpusiTUSi-M3roToBMTENS U MOXET NpoussoauTcs nobbiM BUOOM TpaHcnopTa.

13.2. Mpw nonyyeHun npeobpasosatenb-perynaropa MM-100y6eanTscs B MOMHON COXPAHHOCTU Tapbl.

13.3. Mocne TpaHCNopTUpOBaHUA npeobpasoBatens-perynsartopa [M-10 HeoGxoauMmo BbiAepxaTb B
NOMELLIEHUN C HOPMarbHbLIMU YCMOBUSIMU HE MeHEE 6-Ti YaCOoB, TOMBKO.OCIe 3TOro NPOM3BECTU PACNaKoBKy.

13.4. MNpepenbHbIN CPOK XpaHEHWS),- OOUH TOA.

13.5. TlMpeobpaszoBatenb - perynatopbl [M-10. OOMKHbI XpaHWUTLCA B CYXOM OTanjiMBaemMoMm W
BEHTUITMPYEMOM MOMELLEHUN MNpPU TEMNEpAType OKpyXawliero Bo3gyxa OT MuHyc 40°C pgo nntoc +70°C n
OoTHOcuTenbHOW BriaxHocTn ot 30 go 80% (6e3 koHAeHcauwu Bnaru). [aHHble TpeboBaHWsi SABMSATCA
pekoMeHayeMbIMU.

13.6. Bo3gyx B NMOMELLEHUM He [OIIKEH COAEpXaTb MbiM U MPUMECU arpecCUBHbIX MapoB W ra3os,
BbI3bIBAKOLLMX KOPPO3MIO (B YACTHOCTM: ra3oB, COAEPXKaLLMX CEPHUCTLIE COEAVMHEHUsI UMM aMMUaK).

13.7 B npouecce XxpaHeHWV UNWU 3KCrniyaTauuMu He Knagute Tspkenble npeaMeTbl Ha npeobpasoBaTenb-
perynatop [M-10 n Her noaBeprante €ro- HAKAKOMY MEeXaHW4YeCcKoMYy BO3LEWCTBMUIO, TaK KaK YCTPOWCTBO MOXET
AedopMUpoBaTLCA 1 MOBPEANTHCS.

14. TapaHTUu nsroroBuTens

14.1. MapaHTUIHbLIA CPOK yCTaHaBnuMBaeTcs 24 Mecsua COo AHA npodaxu npeobpasoBaTenb-perynaropa
Mri-10.

14.2. WN3roToBUTENb rapaHTUpyeT COOTBETCTBUE npeobpasoBaTtenb-perynsatopa [1M-10 TexHu4eckum
ycnosuam TY Y 33.2-18647695-006:2006 npu cobnogeHn yCrioBUn XpaHeHusl, TPaHCMOPTUPOBaHUS, MOHTaxa Wt
aKcnnyaTauun, ykasaHHbIX B PYKOBOACTBE MO 3Kcnnyatauun Ha npeobpasoatenb-perynatopsl [1M1-10. MMpu
HecobnogeHun norpebutenem faHHbIx TpeboBaHui - MoTpebuTenb nNuWaeTcs npaBa Ha rapaHTUNHBIA PEMOHT
npeobpasoBatens-perynatopos MM-10.

14.3. Mo JoroBOpeHHOCTY € NOTpebuTenem NpeanpusiTMe-M3roToBUTE b OCYLLECTBISIET NOCcrerapaHTUiHoe
TEXHUYECKOEHOOCNyKUBaHUe, TEXHUYECKYID NOLAAEPXKY W TEXHUYECKME KOHCYNbTauuu Mo BCEM BUAAM CBOEN
NpoayKLuU.
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MpunoxeHue A.

MpunoxeHue A.1. MNabapuTHbIe U NpUucoeaNHUTENbHbIE pa3Mepbl
npeobpa3oBaTtens-perynatopa NM-10-2

Fa6apuTHble pa3mepbl

Bud Bud Bud
c3adu c6oky crepedu

—
— 90 1
(o]
O
189 max
190 max (MoHmaxHas 2sy6uHa)

PekomeHdyemas monuuHa wuma om 1 8o 5 mMm.

PucyHok A.1 - abapumHsbie pa3mepsi [171-10-2

Pa3smeTKka oTBEpCTUN HalumTe

! 150 min

150 min

92 +0,8

PucyHok A.2 - Paamemka omeepcmul Ha wume
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MpunoxeHune A.2. NabapuTHble U NpUcCoeaNHUTENbHbIE pa3Mepbl
u3mMepuTtenbHoro npeob6pasosartens [MM-10-1

" 230 max
: 225
; 195
< 180 _;
P e o L&
$ S $-__\
o] Il g 1T
g 2 3 g '__)
8" N = R | P
4 \$ $)\$ 2~ QV_

) 4 ,b!‘J
h 4 £ Omcex ¢ KnemMmHOU KorToOKoLL
dome. / Kpbiwuxa omcexa cHAmMa

KabensHbie 8a00bi

PucyHok A.3 - abapumHsbie pa3mepsi 171-10-1
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MpunoxeHue b - MNoaknoyeHne npubopa. CxeMbl BHELWHUX

Nn-10. Bug c3agu

~220B

coeguHeHun

Pasém paclumpeHus (nogknoyeHne

[OMONHUTENBHOrO aHaroroBoro Belxoda ¢
nomMoLLbio Mogynsa pacwmperns MP-51-05)

[l ———————————————— 87 ma
SR @l 8 ~
o -
& L) | xaa
e s Svew
o _ Ll
Y [N P17 P2~ H
mAv| —pes &
F S BRI | © <3| *AO
RTD1 R
- 7»69'\’ GND1 S « 3| <-A0 P
w| o+ 2| ~248 «z| po1
IS o =248 « | DO2
| . 3 B
+ > w +U2 -~ N 3
RTD2 w| A DO!
-—{€Po| oNp2 = B <3 pos | P
| 42 S| TERM sl e2av
@ — | RGND S| 2ev

[ ————————————— 60 max ———————

X2, KB3-25-11-0,75

PucyHok B.1 - lNodkno4yeHue knemmHo-6104Ho20 coeduHumens Kb3-25-11-0,75 k peaynsmopy [11-10

~2208B

Pa3ém paclunpenus.(nogknoveHmne

[OMONHUTENBHOrO aHaNoroBoOro.BLIX0Aa C
nomMoLbio Mogyns pacwmperus MP-51-05)

PucyHok b2 - lModkntoyeHue KnemMmHO-61104H020 coeOuHUmers
- KB3:28P-11-0,75 (c pene),

— 115 myx -
FEEEBEEEE] o = A\ = e
$333 3333
0000 0000 7', xeA P2
Snves mses 1. _ +F
P2 g g D[« K2 K3 37 ks |D
mA,V
+—| -
RTD1 1 ©
-—|™| GND1 | *— | ~24B OM ’é
«—z| .
v S D ®
renvi i R —3|  +A | _| _
- —»| v GND2 —u| -B II T ] T ] T -] T -l
+H2 —=| RGND e || N om0 ||
—|~[sa0 ] —a[ e2ev &|2|2|8|2(2(5|2|2|8|2|2
|| -a0 —5|  -2av
21 22 23 31 32 33 41 42 43 3

- KB3-28K-11-0,75 (¢ meepdomeribHbIMU perie),
- KB3-28C-11-0,75 (¢ ommocumucmopamu)

K peaynsmopy.[11-10

X2, Kb3-28P-11-0,75;
KB3-28K-11-0,75;
KB3-28C-11-0,75
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B.1 Cxema pacnonoXxeHus CUrHanoB U rabapuTHble pa3mepbl KIIEMMHO-
o6nouyHoro coeguHuTena Kb3-25-11

MoakroyeHne aHanoroBbIx
VCTIONHUTENbHBIX YCTPOMCTB K
npu6opy — cM. npunoxeHue 6.7

lMepemMeHHoe HanpsbkeHne 24 B
ans nutanusa M-10-1

MopkntoyeHne kabens
KNeMMHO-61104HOro
CoeIMHNTENsa — CM.
npunoxenue b.3

WHpankaTop
NoAKNoYeHNsI BHELLHETO
NCTOMHMKa NUTaHKA 24B
kknemvam 23, 24

Pacnonoxenve
nepemblyek Ans &7
HaCTPOWK/ BXOA40B \ - \ max \ \'
R @Rt EN N |
X2A X2B &
= P2[- H
p | b O
mA, VvV
pr— T —| +U1 © J|  +AO
_ D x
- —-@'\’ GND1 ® o[> -AO @ g
o+ « 2| ~24B «z| po1 8
< IS « | ~24B «n| Dpo2
ma,v| D > S &b
RTD2 +t—1> @ +U2 —w +A N DO3
E - +Po| oND2 =z B «n| pos | P
\ | 2 — 5| TERmM »> ) +2av
o £ 5| ReND @ | -2av
MoaknioveHve MoAknioyeHue MoaKmoYeHe ANCKPETHLIX Hoxkm (2 w.)
[1aTHNKOB K vHTepeiica RS- VCMOMHUTENLHBIX YCTPOIACTB L1 YCTaHOBKM
npnGopy — CM. 485 —cm. 11 HArpy30K — CM. KB53-25-11 Ha
npunoxetve 5.4 npunoxenue b.11 npunoxenue 5.8 perbc DIN35x7,5

PucyHok b.3 -/Cxema pacrnosioXeHusi cueHasnoe u eabapumHbie pasmepbl KIeMMHO-67104H020
coeduHumens Kb3-25-11

MpumeyaHuns.
1. KnéMmHo-65104HbI_coeamnHuTens KB3-25-11 npeagHasHayveH Ans MoHTaxa Ha penbc DIN35x7,5.
2. Heuncnonb3yeMble kneMmmMbl knemmHo-6nodHoro coeamnHntens Kb3-25-11 He nogknoyaTts.

3. HasHauyeHue nepembluek HacTporiku Bxogos JP1, JP2 — cm. pasgen 10.2.1.
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B.2 Cxema pacnonoxeH1Msa CUrHanoB U rabapuTHble pa3Mepbl KNeMMHO-
o6noyHbix coeguHuTenen Kb3-28P-11, KB3-28K-11, Kb3-28C-11

MepemeHHoe HanpsxeHue 24 B WHavkaTop nogaun MopakntoyeHve kabens WNHavkaTopbl
ans nutanust M-10-1 nuTanus =24B Ha KNeMMHO-6no4Horo BKIMIOYEHUS
knemmbl 15, 16 coeanHUTEeNs — CM. [OMCKPETHbIX
npunoxexuve b.3 BbIXOL0B
COOTBETCTBYHOLLMX
KaHafi0B

%\

/V

115 max
Pacnonoxexve \ \ / / \
nepemblyek ans FECEBEEEE ~ e/ o | s/ e /
~ RN = BUN ! I
HaCTPOVKN BXOAOB [N\ 000 oA /63 o
co oo \—l . _
- JP2 JP1 &J @K1§ZK2§ZK3§ZK4€D
mA, V
+ —| -
RTD1 Ut ©
s - —| ™| GND1 | [+— S| ~24B ||J? ’gf
«—Z| .
P e ®|
RID2 +u2 LA Ru RedinSlIRS
-— GND2 —«| -B |||1|-|||-|||—|
g o +2 —=| RGND =N |||
—|~[Cao ] o[ e |1 8|2 |2|5|2| 2|5 2|2 5|2 |2
+—] x| -AO ol -24V
7 21 2223 31 32 33 41 42 43 51 52 53
/ — >
~
MopknioyeHne ToaKmioyeHNe
nHTepderica RS- TepMuHaTopa
485 —cm. uHTepdeiica RS-
npunoxenue b.11 485
MopkntoyeHne AMCKPETHbIX
MCMOSHUTENbHBIX YCTPONCTB
\ BbixogoB DO1,D02,D03,D04 —
MopkntoyeHne MoAkntoyeHne aHanorosbIx MopxkntoyeHne CM. MpuUnoXxeHue:
[aTYnKoB K MCMOFIHUTESTbHBIX YCTPONCTB K WCTOYHMKA NuTa- B.8 — pene
npubopy — cm. npubopy — cM. NpunoxeHune HWS ANCKPETHBIX B.9 — TBEpaOTENbHBIE pene
npunoxexue b.5 BbIx04o0B (24B) B.10 - onTocummncTopsl

PucyHok B.4 - [uaspamma. pacrionioxXeHuss cugHanos u 2abapumHblie pa3mepbl KIeMMHO-61104HbIX
coeduHumenel'Kb3-28P-11, Kb3-28K-11, Kb3-28C-11

Mpumeyvanums.

1. KnemmHo-6mnouyHble coegunntenu KB3-28P-11, KB3-28K-11 n KB3-28C-11 npepHasHayeHbl Onis
MOHTaXa Ha pernbc DIN35x7,5.

2. Hencnonb3yeMble knemmbl knemmHo-6no4HbIx coeanHutenen Kb3-28P-11, Kb3-28K-11 n Kb3-28C-11
HEe moaknioYaTh.

3. HasHauyeHue nepembluek HacTporiku Bxogos JP1, JP2 — cm. pasgen 10.2.1.

4. Mepembliuka JP3 npeaHasHaveHa Ana nogknoyeHns tepmuHatopa (120 Om), ycTaHOBMEHHOrO Ha nnare
Kb3-28P-11, KB3-28K-11 wnu KB3-28C-11. 3amkHyToe coctosiHme JP3 COOTBETCTBYET MNOAKIHOYEHHOMY
TepMUHaTopy.
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11-0,75, Kb3-28P-11-0,75, Kb3-28K-11-0,75 n Kb3-28C-11-0,75

KKB3-25-11, KBE3-28P-11
KKB3-28K-11, KB3-28C-11

K perynartopy MNMN-10

LIZANTAN.COM

Hymepauusa | HasHauyeHue
KOHTaKTOB B | KOHTaKTOB B
P1B pasbeme pasbeme
IDC-10G DI-25M DBR-25F
1 9 GNDE1
2 22 +11
Hymepauws 3 10 +Ul
KOHTaKTOB B 4 23 GNDE2
pasbeme IDC-10G 5 11 +12
6 24 +U2
7 12 TMPF
8 25 +5V
9 13 AGND
10
P2B
IDC-16G
1 1
2 14
3 2 ~24B
Hymepauus g 135 T)2(1+B
KOHTaKTOB B
pasbeme IDC-16G 6 16 TXB-
7 4 TERM
8 17 RGND
9 \ 5 +AO
10 \ 18 -AO
11 \ 6 DO1
12 \ 19 DO2
13 \ 7 DO3
14 \ 20 DO4
15 \ 8 +24V
16 \ 21 -24V

Kabenb coeguHu-
TenbHbln KB3-25-11
(KB3-28P-11)
(KB3-28K-11)
(KB3-28C-11)

PucyHoksb.5 - Cxema pacrnauKu kabesns KiemMMHo-65104HbIx coeduHumeneti Kb3-25-11-0,75, Kb3-28P-11-
0,75, Kb3-28K-11-0,75 u KBE3-28C-11-0,75
MpumeyvaHue.

Kabenb coeguHutens Kb3-28P-11, KB3-28K-11 unun Kb3-28C-11 aHanormyeH kabento coegmnHutens Kb3-
25-11.
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B.4 MNogkniovyeHne fAaTynMKoB K Nnpubopy ¢ nomowbio  KB3-25-11

MCTOYHMK aHanoroBoro
curHana MNAPAMETP IP1 KnemmHas konoagka Kb3-25-11

+ ]
1 +U1 AHaneroBbIN BXoA,
All napameTp
2 GND1
- 3
P2 +i1
: ] a :
5 +U2 AHanorosbln Bxoa,
Al2
6 GND2 TepMOKOMMEeHcaLumn
- 7 +12
UcTouHuk aHanorosoro 8 -
cuUrHana
TepMoKOMMeHcauunm

'ne JP1 n JP2 — nepeMblyku, yCTaHOBMEHHbIE Ha kneMMHol konoake KB3-25-11.

PucyHok b.6 - lNodknoveHue yHUuyuposaHHBIX aHarno2ossix 8xodos8 peaynsimopa [11-10

IP1 KnemmHasa konoaka Kb3-25-11
+U1l
GND1
+I1

Jp2

+U2 AHanorosbI Bxoa Al2
TEepPMOKOMMEeHcaLun

RTD2 ¢

GND2
+12

| Nl of o A O] N| =
'

WcTouyHnk aHanoroBoro -
curHana
TepMmokomneHcauum RTD2

F'oe JRP1 n JP2 =mnepemblyku, yCTAHOBIEHHbIE HA KneMMHon konogke Kb3-25-11.

Pucyrok B.7 - [100ko4eHue dam4vukos memnepamypbl muna TCM, TCI1 k aHanozoeomy exody Al2
peaynamopa 11-10

MonoxeHune nepembivek JP1 n JP2 ans HacTporkn BXO4OB NpUBeAeHo B Tabnuue:

Owana3oH BXxogHOro Bxog All Bxon Al2
CUrHana MonoxeHune nepembiykn JP1 MonoxeHne nepemMbivkn JP2
0-5mA [1-2], [7-8] [1-2], [7-8]
0—20 MA [1-2], [5-6] [1-2], [5-6]
4-20MA [1-2], [5-6] [1-2], [5-6]
0-10B [2-4], [5-7] [2-4], [5-7]
TCM, TCN, Pt - [1-2], [5-7]

MpumeyaHue. CmelleHne BxogHoro curHana All 4-20MA yctaHaBnuBaeTcs NporpaMMHo, cM. n.2.01
KOHpurypaumm.
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B.5 NogknioyeHne gaTynmkoB K npubopy ¢ nomowbio  KB3-28P-11, KB3-

28K-11 nnun Kb3-28C-11

UcTo4yHuk aHanorosoro

curHana MAPAMETP IP1 KnemmHas konogka KB3-28P-11
KB3-28K-11
+ [ ] KB3-28C-11
1 +U1
2 GND1 AHanoroBbi Bxog All
napamer
) P2 8 +1 "%
+ 1]
4 +U2 AHanoroBbili Bxoa Al2
TEepPMOKOMMEeHcaLn
5 GND2
- 6 +12

UcTo4yHukK aHanorosoro
curHana
TepMOKoOMneHcauuu

F'oe JP1 n JP2 — nepeMmblykM, yCTAaHOBIEHHbIE HA kneMmHon konogke Kb3-28P-11, Kb3-28K-11, KB3-28C-11.

PucyHok B.8 - [No0knroyeHuUe yHUUUUPOBaHHbIX aHano2o8bix 8xo00e peaynsamopa [1r1-10

JP1

JP2

]

KnemmHas konogka KB3-28P-11
/ KB3-28K-11
KB3-28C-11

+U1

GND1

+I1

RTD2 ¢

+U2

AHanoroBbI Bxog Al2
TepMOKOMMeHcauum

GND2

WcTouyHMK aHanorosoro
curHana
TepMokoMneHcauun RTD2

+12

'ne JP1 n JP2 — nepeMbi4ku, yCTaHOBMNEHHbIE Ha kneMMHon konodke KB3-28P-11, KB3-28K-11, KB3-28C-11.

PucyHok B.9 - TNodknroueHue damyukoe memnepamypsi muna TCM, TCI1 k aHanozoeomy exody peeynsmopa [1[1-

10

MonoxeHue nepeMbiyek JP1 u JP2 onsa HacTpoONKN BXOAOB NpuBeaeHo B Tabnuue:

HvanasoH BxogHoOro Bxop All Bxop Al2
CUrHana MonoxeHne nepemblyku JP1 MNonoxeHune nepemblyku JP2
0-5mMA [1-2], [7-8] [1-2], [7-8]
0-20 MA [1-2], [5-6] [1-2], [5-6]
420 mA [1-2], [5-6] [1-2], [5-6]
0-10B [2-4], [5-7] [2-4], [5-7]
TCM, TCIJ, Pt - [1-2], [5-7]

MpumeyvaHue. CmelleHne BxogHoro curHana All 4-20MA yctaHaBnmBaeTcs NporpaMMHo, cM. n.2.01

KOHUrypaumn.
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B.6 NMoakntoyeHne nsameputenbHoro npeobpasosarens MM-10-1

1) HazHa4yeHMe KOHTaKTOB KNIeMMHOro CoeAuMHUTeNs u3MeputenbHoro npeo6pasoBatess MA-10-1:
(pacnonoxeHue KNeMMHOW KONOAKU — CM. NpunoxeHue A.2)

NO KoHTakTa HasHa4yeHune KOHTaKTa Mooknio4yaemsble denn
1 OcCHOBHOV 3neKkTpoa
2 OBLWNIN 3NEeKTPOAHON CUCTEMBI lNodknoyeHue anekmpodHol cucmembl
3 BcnomoratenbHbIn anekTpos
4 + IBbIX
5 1BbIX lModknoyeHue 8bIX00HO20 cueHara fpeobpazogamerns
6 ~24B
2 4B lModknoyeHue HanpsiXKeHus numaxusi

2) NopknioyeHne INEeKTPOAHOM CUCTEMbI K U3MepUuTenbHoMy npeobpasoBatento MMM-10-1

OCH. 0DW. BCNOM. OCH. 0DW. BCNOM.
1 2 3 1 2 3
OCHOEHOH BcnomorarensHbii OCHOEHOH BcnomorarensHbIi
InNeKTpog, INeKTpoA, INeKTpOA, INeKTpoA,
] ]

K oHTpO RMpYeM bIi
= i // pacrteop ] = .

]

a) a)

PucyHok B.10 - [ModknodeHue anekmpoOHoU cucmemMsl K usmepumerisHoMy ripeobpaszosamernto [11-10-1

MpumeyvaHums.

1. Ha cxeme a) ykasaHo avddepeHumansHoe (CMMMeTprYHOoe) nogkntodeHne pH nnmn pegokc anekTpogHon
CUCTEMBI.

2. Ha cxewme £6)pykasaHo HeguddepeHumansHoe (acuMmeTpryHoe) nogknioveHve pH wnu pepokc
KOMOUWHMPOBaHHOW 311EKTPOAHON CUCTEMBI.
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B.7 MNoakno4vyeHne UCNOSNTHUTESbHbIX yCTpOﬁCTB K aHanoroBomy Bbixoay

AO1
IH
KnemmHas konogka Kb3-25-11
— +
AHaﬂorOBle +A01 17 AHanorOBaﬂ
Bbixog AO RH HATPY3KA
ynpasnsioLiee -AO1 18
BO34enNcTBme
IH — BbIXO4HOW TOK aHanoroBoro BbixoAa, RH - Harpyska
Pucyrok B.11 - ModkntoyeHue aHano208bix Hagpy3okK ¢ nomouwbto Kb3-25-11
KB3-28P-11 H
KnemmHas konogka KB3-28K-11
KB3-28C-11 "
AHanorosbli +A01 7 AHanoroBas
BbIxod AO 8 Ru HAMPY3KA
ynpaensioLiee -AO1
BO34enNcTBune i

PucyHok b.12 - NoOkrnrovyeHuUe aHano208bIx:Hacpy30kK ¢ momowbro Kb3-28P-11, KBE3-28K-11, Kb3-28C-11

XP1
B[R EE
2oooll1]3]5|7

MpumeyaHune. 3HadeHune 4vA yCTaHaBnnBaeTcsA npn KaJ'IVI6pOBKe aHanoroBoro Bbixoaa.

nanasomNXOHOrO CHIHANa MonoxeHne nepemblvek Ha nnare
npoueccopa (CM. pUCYHOK BbILLIE)

0-5MA [2-4], [7-8]

0-20 mA [2-4], [5-6]

4 - 20 MA [2-4], [5-6]

0-10B [1-2], [3-4]

PucyHok'B:13 - MNonoxeHue nepemMbiHek Ha niame npoueccopa 011 ebibopa duana3oHa aHar0208020 8bixoda
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B.8 Cxema BHeWHUX NOAKNKOYEHUW aHanoroBoro Bbixoga AO2 mopyns
pacwupeHusa MP-51-05 ¢ nomowbro KB3-8-07

C nomousto moayns pacwmpernna MP-51-05 k npubopy MM-10 nogkntoyaeTcs BTOPON aHaNoroBbIV BLIXOA,
AO2.

Onsa nutaHns aHanoroBoro BbIXoAda Tpe6yeTc;| BHelUHee CTa6VIJ'IVI3VIpOBaHHO€ HampskeHne  24B
NOCTOAHHOrIO TOKa.

BHELLHWIA NCTOYHUK
nutaHus =24..28B/40mA| KB3-8-07

e

L —

RH|

0o N O o B~ w N P

He ncnonbaytotcs

)

PucyHok b.14 - lNodknodeHue cueHanos modyssi pacwupeHus MP-51-05 ¢ nomowibio KrneMMHO-b6/104HO20
coeduHumesst KB3-8-07

MpumeyaHns.
1. TMonoxeHue nepemblyek XP3 Ha moayrne pacluvpeHnin AN HACTPOVKM aHarnoroBoro BelxoAa NpMBeaeHo
B Tabnuue:
[nanasoH BbIXOAHOrO curHana MonoxeHye nepemblvek Ha MOAyre paclMpeHust
0-5MmMA [2-4], [7-8]
0 - 20 mMA [2-4], [5-6]
4 — 20 mA [2-4], [5-6]
0-10B [1-2], [3-4]

CmelLieHne BbIXQAHOro curHanma,4-20MA ycTaHaBnMBaeTcsl NporpamMmmMHo.

2. Hewucnonb3syemble KieMMbl KNEMMHO-0R0YHOIO CoeanHNTENS He NOAKIoYaTh.
3. [ononHuTenbHbI aHaMoroBbLIN BLIXOA, BbINOMHAET TONbKO PYHKLMIO PETPaHCMUCCUN (MYHKT MeHIo 9).
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B.9 NMogknioyeHne AUCKpeTHbIX Harpy3ok K Kb3-25-11 n Kb3-28P-11
VD

KnemmHas konogka Kb3-25-11

- +
i B ——— e
- +
= DO2 20 ]+ ¢ MEHbLE
- +
= ' bO3 2t :'—" Ceo604HO nporpaMmm-
= ' DO4 22 - :'+_0 pyeMbie BbixoAa
—I:A_“ O6wmn )
23 | seixopos OB Liuit
Harpysok
24 \ - |+
-24V I| TR

MpumeyaHus.
1. Tpu nNoOKMNYEHNN WHOYKTUBHBIX Harpy3ok (perne, nyckaTenu, KOHTakTopbl, cofeHouabl U T.Mn.) K

LVCKPETHBIM TPAH3UCTOPHBLIM BbIXOAAM KOHTpoMnepa Bo u3bexaHue Bbixofa 13 CTPosi BEIXOAHOTO TpaH3ucTopa 13-
3a OomnbllOro Toka CaMOMHAYKLMM NapannenbHo Harpyske (o6MOTke pene) HeobxXoAuMOo YcTaHaBnuMBaThb
Gnokupytowmii amog VD — cM. cxeMy NnofkIodeHus. BHelHUI Ao yCTaHaBnNMBaTh Ha KaXJ0oM KaHarne, K KOTOpoMy

NoaKnyeHa UHAYKTMBHANA Harpyska.
Tun yctaHaenueaemoro avoga KO209, KO258, 1N4004...21N4007 wnu aHaNOrM4HbIA, pacCYuTaHHbIA Ha

obpaTHoe HanpsikeHne 100B, npsmoin Tok 0,5A.

PucyHok B.15 - [NoOknroyeHue ducKkpemHbix Ha2py30K ¢ nomowbio KB3-25-11

WHaukaTop NHaukaTopbl
nogaum — 115 max ~% BKIHOYEHUA
nuTaHNs pene
=24B va 3333 31333 ——— = / CoOTBETCTBYIO
KNeMmbl P1 LLMX KaHanos
qewsel || 000D OO0 ™|, *eA x28 -
JP2 JP1 & @ K1 32 K2 S? K3 XZ K4 @
mA, V
+ -
RTD1 *ut 2
-—|™| GND1 | +— S| ~24B UM ’gf
—z[ o
ma v | LM 2B b Y I
ey S - R =~ T T ey
E -—»| | GND2 —& -B T ! 1 -I Tt -I 1 -l
o 2 —=| RGND ZS B R N PN R R YN R N R
« | <[ +a0 | g pe2av &2|2|8|2|2|8|2|2/8|2|2
x| a0 || 3| -2ev
/ 21 22 23 31 32 33 41 42 43 51 52 53
DO1 DO2 DO3 DO4
Gonblie MeHblue
Monkniovenve MoaKnioYeHNe AMCKPETHBIX

MCTOYHWKA nuTa-
HUA OUCKPETHbIX

MCMONHUTENBHBIX YCTPOWCTB
1 Harpy3ok COOTBETCTBEHHO

BbixogoB DO1,002,D003,D04

BbIx04o0B (24B)

PucyHok b.16 - d]ooknto4eHue duckpemHbix Hagpy30K ¢ nomowbto KB3-28P-11

MpuMeyaHUAa NO UCNONbL30BaHUIO AUCKPETHbIX BbIXOAOB.

1. Curnanel DO1-DO4 aBnstoTca cBobogHO-NporpaMmMmupyemMbivn. T.e. ecnu kakon-nnbo ns curHanos DO1-
DO4, He 3apeiicTBOBaH B CTpyKType BblOpaHHOro tuna perynsitopa (cm. napameTtp 10.03), To cBOGOAHbIN
OVCKPETHBIN BbIXO4 MOXET B COOTBETCTBUM C BblIOpaHHOW Norvkor paboTbl U ycTaBkamu ynpaBnsTbCs OOHUM K3
BblOpaHHbIX,aHanorosbix curHanos (cM. napameTpbl 4.00, 5.00, 6.00, 7.00).

2. Ha punarpamme nogkmtoveHns KB3-28P-11 ycrnoBHO mMoka3aHO pacnonoXeHue W HasHayYeHue
nepekntoYvaroLLmMx KoHTakToB pene K1, K2, K3, K4.

3» KoHTakTbl BbIXOAHbBIX perne ykasaHbl B MOMOXEHUN BbIKMOYEHO, T.e. Npu obecToyeHHO 0bMOoTKe pene.

4. Hencnonb3yemble Knemmbl kKrneMMHo-0r1o4Horo coeannmntens KB3-28P-11 He nogkntoyaThb.
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B.10 NMogknioyeHMe AUCKPETHbIX Harpy3ok kK Kb3-28K-11

[unckpeTHble BbIXOAb! BbINOSIHEHBI B BUAE TBEPAOTENbHbLIX pene, Npu aToM nornyeckomy “0”.COOTBETCTBYET
Pa30OMKHYTOE MOJI0XXEeHNEe KOHTaKTOB, a nornyeckom “1” - 3aMKHYTO€ COCTOAHME BbIXOAHbIX KOHTAKTOB peEre CPwu

HO.
Kaxabln ANCKPETHBLIN penenHbin BbIXO ranbBaHUYecKn M30MMpoBaH OT APYrMX [AUCKPETHbIX BbIXQHAOB. M

ApYyrux uenew perynatopa.
WuankaTop
MHaukaTop nogayum BbixogHoe pene BKINO4YeHnAa pene
1-ro kaHana

1-ro kaHana
H1

nutaHna=24B

\

Hs H2 H3 Ha
= = = =
=
vo1 V02 VO3 VO4

Knemmbl
NUTaHNS CXEM

ynpaBrieHus pene
1]
™ <
2 o >
I I
o [2aen)
21 22 23 3132 33 41 42 43 51 52 53
) ) )
Bbixog DO4

Beixon DO1 Bbixog DO2 Bbixog DO3
1-in kaHan 2- kaHan  3-i kaHan 4-n kaHan

Ru 60B max 1A AC
60B max 1A DC
PucyHok B.17 - lNoOknoyeHuUe QUueKpemHbIx Hagpy3ok ¢ nomouwibto KB3-28K-11

MpuMeyaHUs MO UCNONb30BaHWUIO AUCKPETHbLIX BLIXOAOB.
1. Ha pucyHke ycrioBHO,OKa3aHO PacroroXeHWe 1 Ha3HayeHne 3aMblKaloLLX KOHTAKTOB BbIXOOHbIX pene

kaHanos DO1-DO4.
2. KoHTakTbl BbIXOOHLIX PEfie, ykasdaHbl B MOJIOXKEHWMM BbIKMHYEHO, UM NpU OOECTOYEHHON CcXxeme

ynpaBneHust pene.
3. Hencnonb3yemble knemMmmMer knemmHo-6no4Horo coegunHutens Kb3-28K-11 He nogkntoyaTh.
4. MakcumanbHoe notpebneHne (Cxem ynpaBneHWs)) YeTblpex BKIIHOYEHHbIX KaHanoB OT BHELUHEro

WCTOYHMKa NOCTOSIHHOrO/Toka 24B — 80MA.
5. HanpsikeHue BHeLHero NCToYHMKa NUTaHns - HectabunmanposaHHoe, (20-28) B nocTosiHHOro Toka.
6. [lapa ANCKPETHbLIX BbIXOAOB MOXET BbINOMHATL POSib OAHOIO UMMYMNbCHOro Bbixoaa (b —M).
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B.11 NMogknioyeHMe AUCKPETHbIX Harpy3ok K Kb3-28C-11

OunckpeTHble BbIXoAbl BbINOMHEHbI B BWAE OMTOCMMUCTOPOB CO BCTPOEHHbIM AETEKTOPOM 'HYIEBOro
HanpsbkeHus pasbl. Jlormyeckomy “0” COOTBETCTBYET 3aKpbiTOE COCTOSIHME CUMUCTOpa , a norudeckon “1” =
OTKpbITOE COCTOSIHUE.

Kaxgbih BbIXxo4 ranbBaHWYECKM W30MMpoBaH OT ApYrMx AUCKPETHbIX BbIXOO4OB W ApYruxX - Lenewn
KOHTponnepa.

WHoukaTop
WhovkaTop noaaun BbixoaHoi BKIOYEHMA 1-ro
nuTaHus=24B ontocumuctop 1- KaHana

\ ro KaHaﬂK

\ \

Hs H2 H3 H4
= = = (- -
Vo1 vO2 VO3 Vo4

Knemmbi g M

)

ynpaeneHus
™ <
4 4

16

- [z

214 22 23 31 32 33 41 42 43 51 52 53

Bbixog DO1 Bbixog DO2 Bbixogq DO3 Bbixog DO4
1-n kaHan 2-W kaHan  3-i kaHan 4-n kaHan

PucyHok b5.18 - [NodkrioHeHue OuckpemHbIX Hagpy3ok ¢ rnomouibio Kb3-28C-11
MNpuMeyaHUsa No ncnonb30BaHUIO ANCKPETHbLIX BbIXOAOB.

1. Ha pucyHke yCnoBHO Noka3aHO pachnoroXxeHne 1 HasHavyeHne BbIBOAOB ONTOCMMMUCTOPOB kaHanos DO1-
DO4.

2. Hencnonb3yemble KineMMbl KnemmHo-6ro4Horo coeamHutens Kb3-28C-11 He nogknoyvaTh.

3. MakcumanbHoe noTpebneHne (CxeM ynpaBneHWs)) YeTbipex BKIOYEHHbIX KaHanoB OT BHELUHEro
WCTOYHUKA NOCTOSIHHOro Toka 24B —80MmA.

4. HanpsKeHue BHELUHErO NCTOYHMKA NUTaHNS - HecTabunuanpoBaHHoe, (20-28) B NOCTOSAHHOIO ToKa.

5. Mapa guckpeTHbIX BEIXOAOB MOXET BbINOMHATL POSib OAHOIO MMMYMbCHOro Bbixoaa (b —M).

PekomeHAauum no Mcnosfib30BaHMIO MarioMOLHbIX ONTOCUMUCTOPOB.

ManomolyHble. oNTOCUMUCTOPBLI  MpedHa3HadyeHbl Ans  KOMMyTauuuM  Lernen  MNepemMeHHOro  Toka.
OnrocumncTopbl o6ecnednBatoT raribBaHNYECKyI0 N30NALMI0 YNPaBNALLMX Lenen OT CUIOBbIX Y HEMOCPEACTBEHHO
YAPaBMsAloT MOLHbIMU CUFIOBLIMU 3NIEMEHTAMU - MNOMYNPOBOAHUKOBLIMW CUMUCTOPaMW, KOTOpble OTKPbIBAOTCH
UMMyNbCOM| TOKa OTpULIATENBbHON MONSPHOCTM. ManomoLLHbIE ONTOCMMMUCTOPbLI MOTYT TakkKe YMNpasnsTb napown
BCTPeYHO-MnapasnensHo BKIOYEHHbIX TUPUCTOPOB.

K oAHomy' MaroMOLLHOMY OMTOCMMWCTOPHOMY BbIXOQY MOXET MOAKMYaTbCs TOMbKO OAMH BHELUHWUM
CUMUCTOP UNW 0fHa Napa BCTpeYHO-NapannenbHO BKIYEHHBIX TUPUCTOPOB.

VIMNyABCHBIN BbIXOAHON TOK ManoMOLLHOIMo0 OnTocuMmMcTopa MoxeT gocturaTe 1A, HO TOMbKO B MOMEHT
BKIMIOYEHUS), BHELLIHErO CUMUCTOpa (MNU napbl TUPUCTOPOB), MO3TOMY HENb3s WUCMONb30BaTb JITOT BLIXOA Kak
penenHbI, Harpyxas ero noCTOAHHOW Harpy3kown. [py NOAKMIOYEHUIO BHELIHWMX CUMWUCTOPOB CredyeT yyuTbiBaTb
orpaHuyeHue no yrnpaensaoLeMy BbIXOAHOMY TOKY MaroMOLLHOIO BbIXOAHOMO ONTOCMMKCTOPA.
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Kaxabln BbIXOAHOW OMNTOCMMMUCTOP C BHELUHUM MOLLHBIM CUMUCTOPOM (MM Mapon TUPUCTOPOB) MOXET
ObITb nogknioveH k nobon case (A, B unu C). Kaxgbll BbIXOAHOW ONTOCMMUCTOP UMEET CBOW BCTPOEHHbIA
OETEKTOp HyNeBOro HanpsKeHus gasbl NO3BONAET BKMOYaTb Harpysky TOMbKO NP MUHMMANbHOM HAMPSKEHWUN Ha
Hen.

PekomeHayeMble cxeMbl MOAKTIOYEHNS BHELLHUX CUMUCTOPOB M HAarpy3ok npmeedeHsbl Ha pucyHke B.19.

KB3-28C-01
DO1 - DO4 R1 FU1

~220V
J VS1
C1
R2 T RH N
| - ———

PucyHok 5.19 — Cxema noOKMoYeHUs1 BHEWHe20 cumucmopa
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B.12 Cxema nogkntoyeHus uHtepcgenca RS-485

lMpeobpasosaTtens
MHTepdencos

RS232 (USB)/485 L no 1200m
BlMN-485

(BMK-52)

:.o Coals|

R1

A+ RS485

Lo

At B- A+ B- A+ B-| [o32ycrporicts. | AT B A+ B-

01 02 03 30 31
nn-10 MUK-22 MUK-25 MTP-8 NUTM-22

PucyHok 5.20 - OpzaHusauyusi uHmepgbelicHoU cesi3u Mex0y KOMIMbIOMepPoM U peayrsimopamu

1. K xomnbioTepy mMoxeT ObiTb MOAKNIOYEHO 00 32 PErynsaToOpoB, BKIKOYas npeobpasoBaTenb MHTepdencos
Brn-485 (BN-52).

2. O6was gnvHa kabenbHON NMHMK CBA3M He A0MMKHa npeBbituath, 1200M.

3. B kauyecTBe kabenbHOW NMHUN CBA3N npeanoyTnTesIbHO UCMOJ1b30BaTh 3KPAHNPOBAHHYIO BUTYIO Napy.

4. [OnuHa oTBeTBNEeHun L, omkHa ObITb Kak MOXHO MEHbLLEN.

5. K uHTepderncHblM BxoAaMm/perynsiTtopos, PacrnofoXeHbIM B KpamHWX TOYKax COEAWHUTENbHOW NUHUK
Heo6XxoAMMO MOAKMHYUTE [Ba TEPMUHanbHbIM pe3ucTopa conpotuBneHunem 120 Om (R1 u R2).
MopkntoveHne pesuctopoB k perynatopam NeNe 01 — 30 He TpebGyetca. MogknioyeHue TepMuHanbHbIX
pe3ncTopoB B brioke npeobpasoBaHuns HTepgericos bIMN-485 (BliA-52) cmotpu B TO Ha BIA-485 (BMNUA-
52). MopakntoveHne TepMuHansHux peanctopos B [N —10 cmotpu npunoxernue b11 (pucyHok b.20, B.21,
b.22).
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KnemmHas konogka Kb3-25-11

\

MNpuemonepeaaTumk
RS-485

onD 4]

JInHuA cea3mn

(aKpaHMpoBaHHas BUTasA napa)

L--9¢

-

A 13

0 B 14
H F—— TERM | B
120 om M RGND | 16

\

)
1 MopgknioyeHune | Bbicokoom
| BHyTPEHHero ! 3emns
! TépMUHaTOpa |
1

Hasa

PucyHok 5.21 - PekomeHOyemasi cxema nodkrovyeHusi uHmepgelca RS-485 ¢ nomowpto KE3-25-11

KnemmHas konoaka

RS-485

MpuemonepeaaTumk

JnHnsaeBA3n

(akpaHupoBaHHas BUTas napa)

KB3-28P-11
KB3-28K-11
KB3-28C-11
+A 12
O - B 13

|

120 om

JP3

oo 4]

1
h R

- - -
\ rlogkntoyeHue

L,

AN

BbicokooMHas

3emMna

PucyHok B.22 - PekomeHOyemas cxema nookmodYeHusi uHmepgpelica RS-485 ¢ nomowbro  Kb3-28P-11,

KB3-28K-11 unu K63-28C-11

MpumeyaHus Mo ncnonb30BaHUI0 UHTepdenca RS-485.

1. Bce oTBeTBUTERAU MPMEMO-NEPEAATUNKOB, MPUCOEOUHEHHbIE K OOHOM 0O0LWen nepefarollen nvHuu,
OOIMKHbI COrNacoBbIBaTLCHA TONBKO ByABYX KpalHux Tovkax. [InuHa oTBETBNEHUI OOMKHA ObiTh KAK MOXHO MEHbLLEN.

2. HeobxoaMMOCTL 3KpaHMPOBaHUSA kabernen, No KOTopbIM NepefaeTcs MHOPMaLUMs, 3aBUCUT OT ANUHbI

kabenbHbIX CBA3EAM OT YPOBHSA NMOMEX B 30HE NMPOKNagKku kabens.

3. anMeHEHMe SKpaHMpOBaHHOIZ BUTOM napbl B NPOMbILLNIEHHbIX YCINOBUAX ABNAETCA NpeanovYTUTesibHbIM,
NOCKOJIbKY 3TO obecneuynBaeT nony4vyeHne BbICOKOro COOTHOLLEHUA ceran/myM n 3awnTy ot CMH@)aSHOIﬁ nomMmexu.

4. lNepemblyka JP3,npeaHasHayeHa anga nogknoveHusa tepmmHatopa (120 Om), ycTaHOBMEHHOro Ha nnarte

KB3-28P-11, KB3-28K-11" mnu KB3-28C-11.

TEepMUHaTOpY.

3amKkHyTOe cocTosiHe JP3  COOTBETCTBYET MOAKIIOYEHHOMY
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MpunoxeHue B.

CBoaHasa Tabnuua napameTpoB
NOTeHLMOMETPUYECKOro namepurtensa-npeobpasoBartenb-perynaropa IMM-10

Enn- 3HaueH.
n Onana3soH ) w .
YHKT HULbI no ar usme
MapameTp W3MeHeHus CTp; MpumeyaHue
MEHHI n3me- ymon- HeHus
napameTpa
peHus YaHUIO
YpoBeHb 1. HacTpoika napamMeTpoB perynsropa
1.00 KoadbdbmumeHT ycunenusa | eq. 000,1 - 050,0 010,0 000,1
1.01 Bpewms nHTerpupoBaHmns | cexk. 0000 — 6000 0260 0001 0000 — oTkn.
1.02 Bpems CeK. 0000 — 6000 0000 0001 0000 — oTkn.
anddepeHupoBaHns
1.03 DYHKLMSA NMMHENAHOTO TEXH. 000,0 —999,9 200,0 000;1 000,0 — oTkn.
M3MEHeHUs 3aaHHOMN en.
TOYKM /MWH
1.04 CurHanmsaums TEXH. -19,99...99,99 pX 000,0 Mnagwwmia CBsi3aHHbIN
OTKINOHEHUS "MUHUMYM en. -9999...9999 mV paspsg napameTp 2.00
pX (pH), Eh (mV)"
1.05 CurHanusaums TEXH. -19,99...99,99 pX 000,0 Mnagwwi CBsi3aHHbIN
OTKIOHEHUSA "MakCUMyMm en. -9999...9999 mV pa3psa napameTp 2.00
pX (pH), Eh (mV)"
1.06 'mcTtepesuc TEXH. 00,00...99,99 pX 000,0 Mnagwwin CBsi3aHHbIN
curHanmsauum pX, Eh en. 0000...9999 mV paspsaa napametp 2.00
2-X 1 3-X NO3ULIMOHHOTO
perynsitopa
1.07 Maponb BXxoga Ha 0000 - 9999 0002 YcTaHoBneHo
YPOBHWM 02 — 16 N3roToBUTENEM
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MpunoxeHune B. (MpoaonxeHune)

CBogHasa Tabnuua napameTpoB
NOTEeHLUOMETPUYECKOro uameputens-npeobpasoBarenb-perynaropa NM-10

LIZANTAN.COM

Enu- 3HaueH.
n Owvana3oH ) w !
YHKT Mapamer, HULG! N3MeHeHus no ar nime Crp! MpumeyaHue
MEHI0 P P n3me- ymon- HeHus P P
napameTpa
peHus YaHUI
YpoBeHb 2. KoHdurypauus Bxoga "napametp pX, Eh" (All
2.00 Bri6op Tuna 0000 — pX (pH) 0000 -19,99...99,99 pX
n3mepsieMoro 0001 — Eh (mV) -1999...9999mV
napametpa Bxoga All
2.01 Tun Bxoga All napameTtp 0000 - 0-5, 0-20 mA 0000 Twn curHana ot
pX (pH), Eh (mV) 0001 — 4-20 MA npeobpasoBarens
Mr-10-1
2.02 [MocTosiHHas BpemeHu Ccek. 000,0 - 600,0 000,0 000,1 0000 — oTkntoYeH
LumdpoBoro punstpa
Bxoga All
2.03 HwxHuiA npegen TEXH. -9999...9999 mV 0580 Mnapawwun CBsA3aHHbIN
pasmaxa Lwkanbl en. paspsg napametp 2.00
2.04 BepxHui npegen TEXH. -9999...9999 mV -960 Mnagwwi CBsi3aHHbIN
pasmaxa Lkansl en. paspsig napametp 2.00
2.05 KoopauHata mv -9999...9999 mV -050 Mnagwwn MNapameTp
M30MoTeHLManLHoON paspsa anekTpoaHoun
TOuKM Ei CUCTEMBI
2.06 KoopauHata pX -19,99...99,99 pX 07,00 Mnagwwn MNapameTp
M30noTeHuuanbHomn paspsig anekTpoaHoun
TOYKM pXi CUCTEMBI
2.07 BaneHTHOCTb -002- -2 OTpuuaTenbHas -
namepsiemoro noHa N -001- -1 ONs KaTUOHOB,
0000 — He'meronb3. nonoxutenbHas -
0001- “1 0001 Ons aHMOHOB
0002- 2
2.08 CwmeLlleHune Bxoaa All TEXH. -19,99...99,99 pX 00,00 Mnagwwmn MHankaums n
napametp pXcm, Ehcm en. -9999...9999 mV paspsg N3MeHeHne
napametpa pXcm
(nnn Ehcm)
2.09 Nuauvkauusa Bxoga All TEXH. -19,99...99,99 pX 00,00 Mnagwwin NHaukauus
napameTp pX, Eh en. -9999...9999 mV paspsag pX (Eh), a
N3MeHeHne
pXcm (Ehcm)
2.10 Koppektupytowiee mV/pX | -2,00...2,00 00,00 Mnagwwn Mnavkauus St
3HaYeHVe KPYTU3HbI pa3psag (KpYT3WHbI),
XapakTepuUCTUKN SKop M3MeHeHue SKop
211 Koppektupyioluee mV/pX | =2,00...2,00 00,00 Mnagwwn WHankaumsa pX,
3Ha4YeHne KpYTU3HbI paspsag n3MeHeHue Skop
XapaKTepuUCTUKM SKOP
2.12 Koppektupyoliee mV/pX | -2,00...2,00 00,00 Mnagwwn WHpankauua Skop,
3HaYeHVe KpYTU3HbI pa3psag n3MeHeHue Skop
XapakTepuUCTUKN SKop
2.13 Honyctumas eq. 0000 - 0050 0000 0001 3awmTa ot
ONUTENbHOCTb MMMYNbCHbIX
UMNYNBCHOW NOMEXW nomex

lMpumeyvaHue: cmoTpnTe N.5.9 gaHHoro P3.

pX=

N*(E-Ei)

N

.05

(54,196+0,1984*Tp) + N*Syop

/"

2.10
211
2.12

2.08
2.09

+ (pXi + pXcm)

\

2.06
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NMpunoxeHune B. (MpoponxeHue)

CBogHasa Tabnuua napameTpoB
NoTeHUMOMeTPUYECKoro usmepurtens-npeoépasosartenb-perynstopa MM-10

LIZANTAN.COM

Enn- 3HaueH.

n Ounana3soH ) w .

YHKT MapameTp HULL! U3MeHeHus no ar nsme CTtp. MNpumeyaHue

MeHIo P usme- yMorn- HeHuA

napameTpa
peHus YaHUIO
YpoBeHb 3. KoHdurypauus Bxoga "temneparypa koppekumu' (Al2)

3.00 Twun Bxoga Al2 0000 — 0-5,0-20mMA 0000 LnanasoH
(Temnepatypa 0001 — 4-20mA n3mepseMbix
Koppekuumn) 0002 — TCM 50M Temnepartyp:

0003 — TCM 100M -50,0°C - 200,0°C
0004 — TCI 50M

Pt50
0005 — TCI1 1000

Pt100

3.01 MocTosiHHas BpemMeHun cek. 000,0 - 600,0 000,0 000,1 0000 — oTkmnoYeH
LumdpoBoro punstpa
Bxoaa Al2

3.02 Pexuvm koppekuum no 0000 — aBTOMATWM. 0000 ATK
Temnepartype 0001 — py4Hon PTK

3.03 3HauyeHne TemnepaTypbl | °C -50,0 - 200,0 020,0 000,1 Mpun 3.02=1
NpU pexxume py4Hon
KoppeKumm

3.04 HwxHni npegen °C -9999...9999 -50 Mnagwmn
pa3maxa LiKanbl AaTyuka paspsg
TEpPMOKOMMNeHcaLmn

3.05 BepxHui npegen °C -9999...9999 200 Mnagwun
pa3maxa LuKanbl AaTyuka paspsg
TEpMOKOMMNEeHcaLmn
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NMpunoxeHune B. (MpoponxeHue)

CBogHasa Tabnuua napameTpoB
NoTeHUMOMeTPUYECKoro usmepurtens-npeoépasosartenb-perynstopa MM-10

LIZANTAN.COM

Enn- 3HaueH.
n Ounana3soH ) w .
YHKT MapameTp HULL! U3MeHeHus no ar nsme CTtp. MNpumeyaHue
MeHIo P usme- yMorn- HeHuA
napameTpa
peHus YaHUIO
YpoBeHb 4. KoHdurypauus auckpeTtHoro Bbixogqa DO1 Y
4.00 Homep aHanorosoro 0000 — Bxog All 0000 Tun Bxoga All
BXO4a (MCTOYHMK 0001 - Bxog Al2 3aBuUCUT OT
aHanoroBoro curHana) 0002 — paccornaco- napamertpa 2.00
Ans ynpasnexHus BaHuWe perynsaropa pX, Eh
OUCKPETHBIM BbIXOO0M (50%+E)
DO1 0003 — 3apaHue
perynatopa
0004 — BbIXoa
aHanoroBoro
perynatopa
4.01 Jlorvka paboTbl 0000 — 0004 0004
BbIXOAHOrO YCTPOWCTBA
DO1 0000 - He VICI'IOJ'Ib3yZ()9TCFI, Cwm. npumedaHne 2)
BbIXO OTKN
0001 - 6onblue MAX
0002 — meHbLue MIN
0003 - B 3oHe MIN-MAX
0004 - B He 30HbI
MIN-MAX
(oTHOCUTENBHO
MIN—- MAX
cooTBeTeIBYyHOLLEro
DO)
4.02 YcraBka MIN  DO1 TEXH. B gnanasoHe wkansi | 020;0 000,1
eq. BbIOpaHHOro Tuna
aHanoroBoro curHana
4.03 YcraBka MAX DO1 TEXH. B‘ananasoHe wkanbl | 080,0 000,1
en. BbIOpaHHOro Tvna
aHanorosoro curHana
4.04 'ncTepesnc BbIXOQHOMO TEXH, 0000 — 9999 0010 0001
yctponctea DO1 en.
4.05 BesonacHoe nonoxeHne 0000 — nocnegHee 0000
BbIXOAHOIO YCTPOWCTBA nonoxxeHue
DO1 B cnyyae oTkasa 0001 — oTK.
[aTynka, NMMHUN CBA3N 0002 — Bk
U N3MepUTENBLHOTO
KaHana
YpoBeHb-5...KoHdurypaums auckpetHoro Bbixoga DO?2 &
5.00 MapameTpbl ypoBHS 5 Cwm. napameTpsbl
...... aHanornyHbl YPOBHS 4
5.05 napameTtpam ypoBHs 4
ypOBEHb 6. KoH urypauumsa gUCKpeTHoro Bbixoga DO3 1
6.00 MapameTpbl ypOBHs:6. Cwm. napameTpbl
...... aHanornyHsi ypOBHs 4
6.05 napameTpam ypoBHs4
YpoBeHb 7. KoHdurypaumsa auckpeTtHoro Boixoga DO4 S
7.00 [MapameTpbl ypoBHs 7 Cwm. napameTpbl
...... aHanornyHbl ypoBHs 4
7.05 napameTpam ypoBHs 4

lMpumeyaHusi N0 KOHghu2ypayuu OUCKPemHbIX 8bIX000e€:

1) CurHanel/DO1-DO4 siBnsitoTcs cBOGOAHO-NpOrpaMmupyembiMy. T.e. ecnu kakon-nmbo mn3 curHanos DO1-DO4 He
3afeNCcTBOBaH B CTPYKType BblGpaHHOro Tuna perynstopa (cMm. napametp 10.03), To cBobOAHbIA ANCKPETHBIA BbIXOA MOXET B
COOTBETCTBUM C BBIOPaHHOW 1OrMKON paboTbl M yCTaBKaMu yNpaBnAATbCA OO4HUM M3 BblOpaHHbIX aHanoroBbIX CUrHanoB (CMm.
napametpsl 4.00, 5.00, 6.00, 7.00).

2) CocTosiHME COOTBETCTBYIOLLETO ANCKPETHOrO Bbixoda npu 4.01=0000:

2.1. Bbixoa omkntoyeH, ecnv 4.05=0000 unun 0001.
2.2. BbIxog ek/o4YeH Npu HeQOCTOBEPHbIX [AaHHbIX KaHanma npu oTkasax AaTyuka, fUMHWKM CBA3SKU WUnu
naMeputeneHoro npeobpasosatens (cMm. napameTp 4.00), ecnu 4.05=0002.
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NMpunoxeHune B. (MpoponxeHue)

CBogHasa Tabnuua napameTpoB
NoTeHUMOMeTPUYECKoro usmepurtens-npeoépasosartenb-perynstopa MM-10

Enn- 3HaueH.
Owana3oH
MyHKT HULbI no- Lar name-
MapameTp U3MeHeHus CTtp. MNpumeyaHue
MeHIo usme- yMorn- HeHuA
napameTpa
peHus YaHUIO
YpoBeHb 8. PesepB
MapameTpbl faHHoro
YPOBHSI
3ape3epBMpOBaHbI AN
OyayLmx
MCMonb30BaHUi
YpoBeHb 9. KoHdurypaums aHanoroBoro Bbixoga AO1(2)*
9.00 DyHKUMA 0000 - Ex, Bxoa All Tonbko ans
peTpaHcMuccun. 0001 — pH, Bxog All PYHKUUN
0002 — T°C, Bxog Al2 peTpaHcMuccum
McTovHuk aHanoroBoro 0002 — paccornaco- (Bo BCeX
curHana gns BaHWe perynsitopa CTpYKTYypax
ynpasrneHus (50%+E) perynaTopos
aHanoroBbIM BbIXO40M 0004 — TekyLiee kpome 10.03=1)
AO2 3afjaHve perynsatopa
0005 — nonoxeHne BHyTpeHHss
MexaHu3ma nepemeHHas
MMMYNbCHOro crnexeHus 3a
perynatopa BbIXOAOM 6e3
obpaTHou cBs3n
9.01 HayanbHoe 3Ha4yeHue TEXH. -9999 ... 9999 0000 Mnagwwn B eanHunuax
BXOJHOrO curHana en. -19,99...99,99 pX 00,00 paspsg n3mepsieMon
paBHoe 0% BbIXOAHOIrO -9999...9999 ' mV. 0000 BENNYUHBI
curHana -50,0 - 200,0 °C 000,0
9.02 KoHeuHoe 3HauyeHne TEXH. -9999 ... 9999 0000 Mnagwuin B eamHuuax
BXOAHOro curHana en. -19,99...99,99 pX 00,00 paspsg namepsaemon
paBHoe 100% BbIXOQHOrO -9999...9999 mV 0000 BEJTUYUHBI
curHana -50,0-,.200,0 °C 000,0
9.03 Hanpaenexue 0000 = npsamon 0000 AO =y
BbIxogHoro curHana AO 0001 — MHBEPCHBbIN AO =100% -y

*NMpumeyaHune. Ecnv nepsbin aHanoroebin Boixoq AOL He 3apeiicTBoBaH B cTpykType [MW[-aHanmorosoro perynstopa, To
HacTpoWiku ypoBHS 9 ByayT akTyanbHbl ARsi lepBOro aHanorosoro Bbixoga AO1L, BTopol aHanorosbiv Beixod AO2 B 3ToM crnyyae
ucnonb3oBaTtbcs He 6yaeT. Ecnn xe AO1 MCMOMb3yeTcs perynsatopoM, TO HAacTPOMKM YypoBHA 9 ByayT akTyanbHbl AN BTOPOro
aHanorosoro Beixoga AO2,
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NMpunoxeHune B. (MpoponxeHue)

CBogHasa Tabnuua napameTpoB
NoTeHUMOMeTPUYECKoro usmepurtens-npeoépasosartenb-perynstopa MM-10

Ean- 3HaueH.
n Ouana3soH ) w )
YHKT MapameTp HULs! M3MeHeHUsA no ar nsme Crp. MpumeyaHue
MeHIo P nsme- ymorn- HeHusA
napameTpa
peHus YaHUIO
YpoBeHb 10. KoHdurypauusi CTpykTypbl perynsatopa
10.00 | Bpemsa mexaHusma Tm CekK. 000,0 —999,9 060,0 000,1 10.03=2;3
lMepwopg cnegoBaHus 10.03=6
mmnynescos Tp
10.01 | MuHumanbHasa gnuTens- | cek. 000,0 —999,9 002,0 000,1, 10.03=2;3
HOCTb MMnNynbca TMUH
MakcumanbHas anuTenb- 10.03=6
HOCTb MMnynbca Tmax
10.02 | 3oHa He4vyBCTBUTEMb- TEXH. 000,0 —999,9 000,0 000,1 [aHHbI napa-
HOCTU 3-X MO3MLMOHHOIO | en. MeTp NpeacTas-
perynsitopa NSIeT NONOBUHHOE
(mepTBas 30Ha) 3Ha4YeHue 30Hbl
10.03 | Twn perynsaTtopa 0000 — nHaukaTop Cwm. pasgen 5.6
0001 — aHanorosbIi ¢ | 0001
BHYTPEHHEN
obpaTHol CBA3LI0
0002 unu 0003 —
MUMMYMbCHBIN
perynsTop
0004 — 3-X NO3MLMOH.
0005 — 2-X NO3MLWOH.
0006 — MMNYnbCHBIN
[-perynsarop.
10.04 | Hanpasnexue genctaus 0000 — obpaTHoe 0000 E=SP-PV
perynaTopa 0001 — npamoe E=PV-SP
10.05 | Cratuyeckas 0000 — oTkrno4eHa 0000 Pexum PYY-ABT
6anaHcmpoBka 0001 — BknoYeHa
10.06 | CkopoCTb AMHAMUYECKON | TEXH. 000,0 —999,9 200,0 000,1 Mpn PV<SP
6anaHCMpoOBKM B CTOPOHY | ed. 000,0 — oTkn.
yBennyeHus /MWH Pexum PYY-ABT
10.07 | CkopoCTb AMHAMUYECKON | TEXH. 000;0 — 999,9 200,0 000,1 Mpn PV>SP
6anaHCMpoOBKM B CTOPOHY | enf 000,0 — oTkn.
YMEHbLUEHUS /MUH Pexum PYY-ABT
10.08 | OrpaHuyeHne MUH % 0,0 —099,9 000,1
aHaroroBoro Bbixoaa
(Mnn aHanoroBom S4Yenkn
MMMYNbCHOIOo
perynsTopa)
10.09 | OrpaHunyeHne MAKC % 0,0 -099,9 000,1
aHarnoroBoro Bbixoda
(vnn aHanorosomn S4enku
MMMYNbCHOro
perynaTopa)
10.10 | BesonacHoe nonoxeHve 0000 — nocnegHee 0000
BbIXOAA perynsaropa B nonoxeHue
crnyyae oTkasa gartdvika, 0001 -0% (oTkn.)
NVHUN CBS3U UIn 0002 — 100% (Bkr1.)
“3mMepuTenbHOro KaHana 0003 — 6e3onacHoe
nonoxeHue
ycTaHaBnnesaemoe
nonb3oBaTenem
1041 | 3HaveHue GesonacHOro % 0,0 -099,9 000,0 000,1 Mpn 10.03=3
NoroXeHus
yCcTaHaBnnBaemoro
nonb3oBaTenem
10.12 | Ctpykrypa 1A 0000, 0001 0000 0001 0 — paralel
perynsTtopa 1 — mixed
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MpumeyaHus.

*1) 3agepxka cpabatbiBaHusa knodenn BOJIbLUE, MEHBLUE (Bpems nay3abl, Mocrne KOTOPOro. BO3MOXHO
N3MeHEeHWe HanpaBsreHUs ABWKEHUS UCTIONTHUTENBHOrO MexaHu3ma npu COOTBETCTBYIOLLIEM paccorriacoBaHun Ans
3-X NO3MLMOHHOTIO perynsatopa coctaBnseT 3 CeKyHabl.

*2) 3-X MO3WLUMOHHBIN perynaTop paboTaeT TONbKO B MPSMOM Tune ynpasreHusi peryistopanHa prcyHke
B.2 nokasaHa paboTa BbIxogoB perynsitopa — DO1(6onbwe) 1 DO2 (MeHbLue). ToncTon nNMHWEN nokasaHa, pabora
BbIXOAOB perynatopa 6e3 ncnonb3oBaHus ructepesnca (1.06=0000). Ecnv BBeaeH ructepesuc, To perynstop oyaet
paboTaTb MOMHOCTLI MO pPUCYHKY B.2. Kak BMOHO M3 pucyHKa, Korga napameTp pacTeT v/ CTaHOBUTCS YyTb Bomblue
33j@HHON TOYKWM, TO BO3HMKaeT CUTyauus Korga BKIHOYEHbl ABa Bbixoda. JTO He AOMYCTUMO Korga perymstop
ynpasnseT peBepcuBHbIM ABuratenem. [ns nsbexaHwsa nogobHon cuTtyaumm HeobxoarMOo MCNonbL30BaTh NapameTp
10.02 — 30Ha He4YyBCTBMTENbHOCTM 3-X MO3WLMOHHOTO perynsatopa (MepTBas 30Ha). Torga BbIxoAbl perynsiTopa
6yayT paboTaTb No forMke nokasaHHOM Ha pucyHke B.1.

*3) BanaHcupoBKa BbLIMONHAETCSA MPU MNEPEKIoYeHNn U3 PYYHOrof pexuma B aBTOMaTUYeckuin Ans
obecneyeHus pexuma 6e3ygapHocTu.

*4) OrpaHudeHve ynpasnsoWwmnx BO3AENCTBUA. [paHuuUbl AaHHOrO MapamMeTpa HaxogsaTcs B npegenax
okorno -10% u +110%. Bce xe cnegyeTr obpaTuTb BHMMaHWE Ha TO, YTO PerynsaTop HE MOXeT BblgaBaTb
oTpuuaTenbHble Toku. Ecnn ynpaensioulee Bo34enNCTBUE B OrpaHUYEHHOM paboyem pexumMe AocTuraeT OgHOW u3
BenununH (-10%, +110%), To AanbHeWwas uHTerpauma byaeT npepsaHa C TeM, YTobbl M36eXaTb MHTerpanbHOro
HacbllWeHna. TeM cambiM rapaHTUpyeTcs, YTO Nnocre NHBEPCUN NONAPHOCTU pacCcOrfiacoBaHus perynuposaHms ToT
Yac MOXeT rnocrnefoBaTb U3MEHEHWE YNPaBnsioLLEero BO3AencTBuUS.

Dpo1 _Iucrepesnc )
A (kmou 6onbwe) LS — : N
AN |
e v - \\
1 A ...«... \ ‘k
0 | ‘
0
o MepTBasizona i /MeprBasi3oHa 100%

PucyHok B.1 - pacbuk pabombi QUCKpemHbIX 8b1X0008 3-X MO3UUUOHHO20 peayrisamopa ¢ UCMo1b308aHUEM
30HbI HeyyscmeumernbHocmu (10.02)
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PucyHok B2 - Mpaghuk pabomsi 3-X MO3ULUUOHHO20 peaysismopa C Ucrofib3osaHueM aucmepesuca Ho 6e3
30HbI HeYy8cmeumenbHoCmu
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NMpunoxeHune B. (OkoH4YaHue)

CBogHasa Tabnuua napameTpoB
NOTEHLUUMOMETPUYECKOro usmepurens-npeobpasoBarenb-perynsaropa Nn-10

Epnun- 3HaueH.
n Ouana3oH ) Lar
YHKT MapameTp HuUb! U3MeHeHUsA no n3me- CTp. MpumeyaHue
MeHIo P u3me- yMmorn-
napameTtpa HeHuA
peHus YaHUIO
YpoBeHb 11. MapameTpbl ceTeBOoro oomeHa

11.00 | CeteBou agpec (Homep 0000 — 0255 0000 0001 0000 — oTkNto4eH
npubopa B cetn) OT cetn

11.01 | CkopocTb obmeHa out/c 0000 - 2400 0000 0001

0001 - 4800
0002 - 9600
0003 — 14400
0004 — 19200
0005 — 28800
0006 — 38400
0007 — 57600
0008 — 76800
0009 — 115200
0010 — 230400
0011 - 460800
0012 — 921600

11.02 | Tanm-ayT Kagpa 3anpoca 0004 — 0200 0016 0001 Cwm. pasgen 7
B CUCTEMHbIX TaKTax
1takT = 250 MKC

11.03 | Kog u moagenb nsgenus. 60.XX CnyxebHas
Bepcuma nporpaMMHOro UH¢opmaLms
obecneyeHus Kop 60

Bepcus XX
YpoBeHb 12. KanubpoBka Bxoga "napamerp pX, Eh" (All)

12.00 | Kanubposka Hyns TEXH. -9999...9999 mV 00,00 Mnagwwi CBsi3aHHblE
aHanorosoro Bxoaa All en. paspsg napameTpbl
(napameTp pX, Eh) 2.03,2.04

12.01 | KanubpoBka Makcumyma | TEXH. -9999...9999 mV 00,00 Mnagwwi CBsi3aHHble
aHanorosoro Bxoaa All en. paspsg napameTpbl
(napameTp pX, Eh) 2.03, 2.04

YpoBeHb 13. Kanu6poBka Bxoaa "Temnepartypa koppekuun" (Al2)

13.00 | Kanubposka Hyns °C -50,0 - 200,0
aHanorosoro Bxoaa Al2
(Temnepatypa
Koppekunm)

13.01 | Kanubposka makcumyma “| °C -50,0 - 200,0
aHanorosoro Bxoga Al2
(Temnepatypa
KOppeKLunmn)

YpoBeHb 14. KanubpoBka nepBoro aHanorosoro Bbixoga (AO1)

14.00 | KanubpoBka aHanoroBoro
Bbixoga AO1

14.01 Kanubposka Hyns 0000 — 0200 0001
aHanorosoro Bbixoga AO1

14.02 | KanubpoBka Makeumyma 0.500 - 1.500 0.001
aHanorosoro Beixoga AOL

YpoBeHb 15. KannbpoBka BToporo aHanorosoro Bbixoga (AO2)

15.00 | KanubpoBka aHanoroBoro
Bbixoga AO2

15.01 Kanubposka Hyns 0000 — 0200 0001
aHanorosoro Bbixoga AO2

15.02 | Kanubposka makcumyma 0.500 - 1.500 0.001
aHanorosoro Bbixoga AO2

YpoBeHb 16. Pa3pelieHue nporpaMmmmpoBaHuna. 3anmcb

16.00 | PaspelleHne Bxona Ha 0000 — 3anpeLyeHo
YPOBHUW 2 <16 0001 — pa3spelueHo

16.01. | 3anuchk napameTpos B 0000 — 3anpeLeHo
QHEProHes3aBNCMYLO 0001 — paspeLueHo
namsitb

16.02 | Beibopymopenu 0,1,23-1

aHaroroBbIi BbIXOA,
4,5,6 — 2 aHanoroBble
BbIXObl

MpumeyaHue. YpoBHU KOHpMIypauum n HacTpoek cM. pasgen 6.5 rnasbl 6.
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NMpunoxeHue I'.

OcHOBHbIe TepMUHbI 1 onpeaeneHus pH-namepeHun

BaneHTHocTb (Basicity) - 3To crnocoGHOCTb aToMa ONpeAeneHHOro 3neMeHTa NpPUCOedUHSITb
onpeaeneHHoe YMCHo aTOMOB APYTvX 3MEMEHTOB.

Bopopoa (Hydrogen) - ©GecuBeTHbin ra3 H;, 6e3 3amaxa u BKyca, Nnoxo' pacTBOpsieTCcsl B BoAe.
PacnpoctpaHeH B BWAe COeOQMHEHWUIA - BXOOAWT B COCTaB BOAbl, PACTEHWN, XMBOTHbIX, HedTU, KaMeHHOro yrns,
NPUPOLAHbIX ra3oB U MUHepanoB. Bogopos - camblin nerkuii ras, oH B 14,5 pasa nerdye sosgyxa.

BopopoaHbi nokasatenb pH (Value pH) - 3To oTpuuatenbHbIn AECATUYHBIN NOrapudM KOHUEHTpaLun
Bogopoa-noHos. pH=-Ig[H"]. Hanpumep, npu [H+]:10'1, pH=1; npu [H+]:lO'5, pH=5 ¥ T1.8. 3Has KOHUeHTpauuio
BOOOPOA-MOHOB, MOXHO onpedenutb pH pacTtBopa un HaobopoT. PacTBopbl, B KOTOPbIX KOHLEHTpauMs BOLOPOA-
MOHOB MpEeBbIlIAET KOHLEHTPaumMio rapokcua-moHos [H][OH], HasbiBaloTCa KucrbimMu. Pacrteopbl, B KOTOPbIX
KOHLIEHTpaUMsl BOAOPOA-MOHOB MeHbLLE, YeM rmapoKeua-noHos [H][OHT], HasblBaoTCA LWENOUHBIMU.

B HeTpanbHbIX pacTBopax [HJ']:[yoH‘]:lo’7 mMonb/n, pH=7.
B wenouHbIx pacteopax [H']>10"" monk/n, pH<7.
B kncnoTtHbIX pactBopax [HJ']<10'7 Monb/n, pH>7.

O6Lume cBoiicTBa pacmeopos Kucrom obycrosneHsl katnoHamu sogopoaa [H']. KoHueHTpauus kaTmoHos
BOAOPOAA - KONMYeCTBEHHAsA Mepa KUCMOTHOCTU cpeapl.

O6Lwme cBoOWCTBa OCHO8, B 4aCTHOCTW pacmeopos wjeno4el, obycnosrneHbl rugpokeug-uoHamm [OH.
KoHUeHTpauns rmapoKkcna-MOHOB - KONMMYECTBEHHAs Mepa LLLeNOYHOCTU Cpeabl.

Knucnotamun (Acid) HasbiBaloT COEOQMHEHMS, B COCTAB KOTOPbIX BXOAAT aTtoMbl 8000poda, CrnocobHble
3ameLlaTbcsl aToMamMun MeTanmnoB (Knaccuyeckoe onpenenerHne). B pesyrstarte atoro o6pa3ytoTcst Conu.

H,SO4 + Zn = ZnS0O4 + HzT

KucnoTa conb

OcHoBHOCTb KucnoTbl (Basicity of an acid). Yucno, atoMmoB Bogopoda KMCHOTbl, CMOCOBHbLIX
3amMellaTbca aToMamMu MeTanna ¢ obpasoBaHMEM,CONK, onpeaensaeT 0CHOBHOCTb kucnotbl. Tak, HCI, HBr, HNO3 -
OAHOOCHOBHbIE, H2S, H2SO4, H,CO3 - aByxocHoBHbIE, H3POz; H2ASO, - TPEXOCHOBHbIE.

Wenouyamu (Alkali) - aBnaOTCA rMAPOKCUMADL, LWENOYHbIX METanNMoB (3MeMeHTbI rMaBHOM noarpynnbl 1-i
rpynnbl) U LLENOYHO-3eMENbHbIE (3NEeMEHTBILFNaBHON NOArPYRNbI 2-i rpynmbl, Kpome 6epunnus u marHus). Lenoun
- 9TO MOHHbIE coeauHeHMs. B yanax KpucTannmyecknx peLleTok TBepAblX Lernoyert HaxoaaTCst MOHbl MeTansos u
rMOPOKCUA-UOHBI.

Monb (Mol) - 370 KONM4eCTBO BELUEcTBa, KOTOPOE COAEPXKUT CTOMbKO YacTuL, - CTPYKTYPHbLIX S1EMEHTOB
BellecTBa (MONeKysl, aTOMOB, MOHOB), CKOMbKO aTOMOB eCTb B U30ToMNe yrnepoaa “2C maccoit 0,012kr. Monb - ogHa
13 CEMU OCHOBHbIX eanHuy, CU.

MonsipHaa macca (Molar. weight) - 310 dmsnyeckas BenununHa, KOTopas ONPeAenseTcs OTHOLIEHUEM
Macchbl BELLECTBA K KONMYECTBY BELWECTBA, KOTOPOE €li COOTBETCTBYET.

MonsipHbIn o6bem (Molar volume) - aTo umanyeckas BennymnHa, Kotopas onpeaensieTcsl OTHOLEHUEM
obbema BeLLecTBa K KONMYECTBY BeLLECTBA, KOTOPOE el COOTBETCTBYET.

PactBop (Solution) - 3TO romMoreHHas cuctema, KoTopasi COCTOMT U3 ABYX Unu Gornee KOMMOHEHTOB:
pacTBOpUTENS, pacTBOpPSEMbIX BELLIECTB U MPOAYKTOB MX B3aUMOAENCTBUS.

PactBopsbl 6biBatoT xuakumm (liquid), TBepabiMm (solid) n razoobpasHeiMu (gaseous). MNpumepamm Xnakmx
pacTBOpOB SBIISOTCA pacTBOpbl COMEW, caxapa W chnupTa B Bode, hoda B cnvpTe W Ap., TBEpAbIX - CnnaB.bl
(pacTBOpPbLI OAHOFO UMW HECKONbKMX METannoBs B Apyrom). [a3oobpasHbIMM pacTBOpaMu SBASOTCA BO3AyX W Apyrue
CMeCH rasos.

CoBpeMeHHasi Teopusi paCTBOPOB paccMaTpuBaeT pacmeopeHuUe Kak COBOKYMHOCTb TakuMxX NpPOLECCOB:

1) B3aMMOAENCTBME PacTBOPUTENS C YacTULLAMW PACTBOPEHHOTO COEANHEHWS - corlb8amauust;

2) pa3pyLUeHUe CTPYKTYPbl UMK KPUCTaNNUYECKUX PELLETOK paCTBOPEHHOIO BELLECTBA - UOHU3aUUs;

3) pacnpegeneHue conbBaTMPOBaHHbIX YacTuL, B 0bbeme pacTBoputens - dugghy3susi.

PacteBop, B KOTOpOM BellecTBO Oomnblue He pacTBOpsSeTca ANS AaHHOW TemnepaTypbl, Ha3blBaeTcs
HacbiweHHbIM pacTBopoM (saturated solution).

PactBop, B KOTOpOM BELUECTBO €llEe MOXET PpacTBOPATCA ANS [aHHOW TemnepaTtypbl, Ha3blBaeTcs
HeHacbIWeHHbIM pacTBOpoM (non-saturated solution).

Anektponutbl (Electrolyte) - aTo BellecTBa, KOTOpble BO BPEMSI pacTBOPEHUst B Bode (Unu Apyrom
NMOMSPHOM pacTBOpUTENE) UNW pacnnasBfieHMn pacnafatoTCs Ha MOHbI, U NOTOMY WX PacTBOPbl UNW pacnnasbl
NPOBOAAT M1EKTPUYECKNI TOK.

Heanexktponutekl (Nonelectrolyte) - BewecTBa, KOTOpble BO BPpEMsi PACTBOPEHUS WMW PacnnaBrieHnn He
pacnagalTcd Ha MOHbI U MOTOMY MX PacTBOpPbI (pacnraBbl) HE MPOBOAAT MEKTPUYECKUIA TOK.
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pH BenuM4YnHbI 06WMe NHAYCTPUanbHbIX U ObITOBbLIX NPUMEHEeHUN

CpegHue Touku Ph-gnanasoHoB
Onsi TeXHONOrnM4yecknx npoLeccon

CuUnbHO-WenoYHbIe pacTBOpPbLI

Molika GyTbINOK

MepaHble NokpbITUS (MegHeHue)

MeTannusauma naTyHblo

CwmsiryeHue cogomn

AKBapuym c coneHou BoAomn

Bopa nnaBaTenbHoro 6acceiHa

AKBapuym c npecHou BoAoWn

Mpouecchkl nuBoBapeHUs

HukenupoBaHue

npOI/I3BO,qCTBO nuiieBbIX NPOAYKTOB

Mpoun3BoACTBO, NPUroTOBNEHNE Pacconos

®doTtonutorpadus

CUNbHO-KUCIOTHbIE pacTBOpLI

14,0

13,0

12,0

11,0

10,0

9,0

pH-3HaYeHUs1 HEKOTOPbIX
06bIYHbIX BELLeCcTB

8,0

7,0

6,0

5,0

4,0

3,0

2,0

1,0

0,0

OomaluHsasa weno4b

OTtb6enuBaTenb

AmmMunak

Monoko okcuaa MarHus

BopHoe MbINo, 60pHbIN pacTBoOp

Muuwesas copa

Mopckas Boaa
KpoBb

AnctunnupoBaHHasa BoAa

Monoko

3epHo

BopHas kucnorta

AnenbCUHOBLIN COK

Ykeyc

JINMOHHBIN COK

KucnoTa akkyMynsiTopHbIx 6aTapen
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MpunoxeHue E.

Ucnonb3oBaHMe cTaHAapPTHbLIX 6ydepHbIX pacTBOPOB

Ta6nuua sHaveHui pH cTaHAapTHbIX 6ydepHbIX pacTBOPOB

0,05m* pacTBop |HacbllWweHHbIN 0,05m* pacTBop 0,025m* pacTBop 0,01m* pacTBOp HaTpus
TeTpaokcanata |npu +25°C Kanus Kanus TeTpabopHokucnoro
Kanus pacTBop Kanusa (pTanMeBoKUCNoro c¢occhopHokucnoro
BWHHOKUCINOIO  (KUCNoro OAHO3aMEeLLEeHHOro U
Kucnoro 0,025m* pacTBOp
Tp. °C HaTpus
c¢ocdopHOKucnoro
[ABY3aMeLleHHOrO
1,67 - 4,00 6,98 9,46
5 1,67 - 4,00 6,95 9,40
10 1,67 - 4,00 6,92 9,33
15 1,67 - 4,00 6,90 9,28
20 1,68 - 4,00 6,88 9,22
25 1,68 3,56 4,01 6,86 9,18
30 1,68 3,55 4,02 6,85 9,14
35 1,69 3,55 4,02 6,84 9,10
40 1,69 3,55 4,04 6,84 9,07
45 1,70 3,55 4,05 6,83 9,04
50 1,71 3,55 4,06 6,83 9,01
55 1,72 3,56 4,08 6,83 8,98
60 1,72 3,56 4,09 6,84 8,96
65 1,73 3,57 4,12 6,84 8,94
70 1,75 3,58 4,13 6,84 8,92
75 1,75 3,59 4,14 6,85 8,90
80 1,78 3,61 4,16 6,86 8,88
85 1,78 3,63 4,18 6,87 8,87
90 1,79 3,65 4,20 6,88 8,85
95 1,81 3,67 4,23 6,89 8,83
100 - 3,68 - 6,91 8,81
150 - 3,90 - 7,14 8,08

lMpumeyaHue. m* (MosnisipHasi eecoeasi KOHUeHmpauyusi) -
- yucrio mMonet pacmeopeHHo20 sewecmsa, npuxodsuweecsi Ha 10002 pacmeopumens.
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NMpunoxeHune E. (OkoH4YaHue)

pH-meTpus

CTaHpapT-TUTpBbI
ANSA NpUroToBneHus 6ydepHbIX pacTBOPOB 2-ro pa3psiaa

MpousBoauTens - Yepkacckuin rocyaapCcTBEHHbIN 3aBO4 XMMUYECKUX PeaKTUBOB

Tun 1 [Kanwui TeTpaokcanat 0,05m KH3;C,0g*2H,0 pH=1,68 npu 25°C
Tun 2 |Kanuit BUHHOKWCIbIN KUCMbIN Hacbiu,. npu 25°C KC4HsOs pH=3,56.mpu 25°C
Tun 3 Kanui pranneBokncnbIn KUCnbin 0,05m KCgHsQ4 pH=4,01"npu 25°C
Tun 4 Kanuin pocdhopHoKUcnbIn 0gHO3aMeLL. 0,025m KH,RPO, H=6,86 npn 25°C
HaTpuin bocopHOKNCTbIN ABY3aMeLL,. 0,025m Na,HPO, pH=6,86 npu 25°C
Tun 5  |[HaTpui TeTpabopHOKMCbIV 0,01lm Na,B40,*10H,0 pH=9,18 npu 25°C
Tun 6 [FvgpaTt oKMcK Kanbuust Hachblw. npu 25°C Ca(OH), pH=12,45 npu 25°C

MHCprKuMﬂ K UICNOJNIb3OBAaHUIO CTaHAAPT-TUTPaMu ons pH-MeTpMM

1. Cnoco6 npurotoBneHusa o6pa3uoBbix 6ydepHbIX pacCTBOPOB U3 CTaHAAPT-TUTPOB
Ons npurotoBneHusi obpasuosbix 6ydepHbix pactBopos no FOCT 8.134-74 n TOCT 8:135-74 HeobxoanMo copepXxumoeamnyb
KOMNMYECTBEHHO MEepPEeHeCTN B MIUTPOBYIO MEPHYIO KOMDY ¥ pacTBOPUTE BAUCTUAMPOBaHHON BoAe.[pun npurotoBneHun 6ydepHbIx
pacTtBopoB ¢ocdaToB, Oypbl M rMgpaTa OKMCK KanbLusi AOMKHA UCMONb30BaTbCAAUCTUNNMPOBAHHAs BOAA, He copepKalias
yrnekucnoTel. [puroToBneHHble pacTBOPbl 3TUX BELLECTB AOMKHLI ObiThb 3aluyLLeHbl 0TAoCTYNa yrnekucnoro rasa (CO,) Bosayxa.
OcTtanbHble BydepHble pacTBopbl (TeTpaokcanaTt Kanus, Kanvin BUHHOKUCHBIA KUCbIA MKanuin qpTanmeBOKUCTIbIN KUCIbIA) MOryT
rOTOBUTBCS Ha OObIYHOW AUCTUNNMPOBAHHOW BOAE U HE 3aumnTees ot yrnekvcnoro ra3a(CO,) Bo3gyxa.ObpasuoBble 6ydepHbie
pacTBOPbI Kanusi BUHHOKWUCIOIO KWUCMOro W ruapaTta OKUCK KanbLinsi JAOMKHbl BbiTb HacbkileHHbIMUNpu 25°C. M3bbITok peakTnBa
ypansetca punbTpaumen unu gekaHauven. [nsg onpegenenns pH rogeH Tonbko CBEXeNpUroToBMEHHLINPACTBOP rmapaTta oKucH

Kanbuus.

2. MeToabl nepeHeceHUsi CTaHOAAPT-TUTPOB B KONOY.
Mepen nepeHeceHvem cTaHOApT-TUTPOB HEOOXOAUMO, CHATb ISTUKETKY C amnynbl W MPOMbITb HapyXHYI0 MOBEPXHOCTb
€eanCTUNNMPOBaHHOI BOAOA.B MepHyto konBy BMecTMMOCTBIo 1000 cm® BCTaBnsioT NabopaTopHylo BOPOHKY. B Toplie amnynbi
npo6vBaloT OTBEPCTME CMOMOLLbIO CTEKAAHHOrO 6oka 1 AepeBAHHOro MonoTka. AMnyny nepesopayvBaloT Haf BOPOHKOW U B
yrnybneHun amnynel npobusaoToTBEpCTVE TeMxe crnocobom. Cogepxnmoe amnyrnbl KONMMYECTBEHHO MEPEHOCHAT B MEPHYIO KOnby
ANCTUNNNPOBaHHON BOAOW. [locnepacTBOpeHVs COAEPXMMOro amnynbl 06beM pacTBopa AOBOAAT [0 MEeTKM U TwaTenbHO
nepemelunsaloT.bydepHble pacTBOpbI XpaHATCH B FEPMETUYHON MONU3TUIIEHOBOW WMWN CTEKNsAHHOW nocyde. B pacteop kanus
BMHHOKMCMOrOKNCNOro Ans npepaoxpaHeHus ot Buonornyeckoro Bosdenctsus fobasnsalT Tumon us pacdeta 0,9 r Ha nuTp.

PocdaTHbI BydepxpaHaT He bonee 2-x MecsLeB, a ocTanbHble — He bonee 2-x MecsiLeB CO AHSA NPUTOTOBMNEHUS.
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IucT peructpaumm nsmeHeHun

N3am.

Homepa nuctos (cTpaHuL)

N3me-
HEHHbIX

3ame-
HEHHbIX

Ho-
BbIX

Bcero
nucToB
B
OOKYMeH
Te

Ne
[OKyMeHTa

Bxogswwmin Ne conposoxaato-
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- Paspabotka HoBbIx KB3-
28C-11, Kb3-28K-11, KB3-
28P-11 n Kb3-25-11,

- yBenuyeHa ckopocTb o6MeHa
no nHTepdeicy;

- fobaBsrneHa CTpyKTypa
perynaTopa: parallel mixed;

- o6aBneHbl HOBbIE PErNCTpbI
-Nob6aeneHo / pacyetr JMOC
9MEeKTPOAHOW  cucTeMbl €
HOpMUpPYeMbIMK
KoopAauHaTamu
M30MOTEHUMANBHON TOYKA 1
onvcaHune KO3 pnLMeHTOB
KOPPEKLMM 3NeKTPOAHON
XapaKTepuUCTUKN

Lo6aBneHo BO3MOXHOCTb
3aKkasa mMopayns pacLuMpeHns
MP-51-05 1
cootBeTcTBytoLlero KB3-8-07.
McnpasneHo owunbku B Koae
3akasa

M3meHeH ananasoH pabounx
TemnepaTtyp. YcTpaHeHbl
[eIT117 (6T
BHeceHblusmeHeHus B
pa3gen 2 (ctp.7) abzau 1 um 4
YctpaHeHb! owmnbku n
HEKOPPEKTHOCTM

[o6aBneH umnynbcHbln M-
perynaTtop

WcnpaBneH kof 3akasa
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BTOPOrO aHanorosoro
BbIXoaa»
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P.O

JTykaiuyk
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14.01.2005

18.09.2006
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14.02.2008

30.10.2008

28.09.2010

28.11.2011
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