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1. BBegeHue

HacTosiliee pyKOBOACTBO MO 3KCMiyaTauuv npeaHasHayeHbl ANs O3HaKoMIleHus noTtpebutenen c
HasHayeHneM, MogensiMu, MPUHLUMNOM OEWCTBUS, YCTPOWCTBOM, MOHTaXOM, 3JKcrryaTaumen n obcnyxmBaHWeM
MUKPOMNpOLIECCOPHOro npeobpasoBaTens-perynatopa noreHumometpuyeckoro [MM-10, koTopbid COCTOUT K3
nameputensHoro npeobpasoatensi IM-10-1 n MukponpoueccopHoro perynsitopa [M-10-2 (B paneHenwem -
npeobpasoBaTenb-perynsarop noteHunomeTpuyeckun M-10).

BHUMAHUE Mepen ucnonb3oBaHVeM WM3enusi, NoXanywucra, 03HaKOMbTECh
C HacTOsALIMM PYKOBOACTBOM MO 3KchnyaTauum Ha npeobpasoBarenb-
perynatop noteHuuomeTpudeckun MM-10.

MpeHebpexeHne Mepamy NPegoOCTOPOXHOCTU W MpaBunamm
aKCnnyataumm MOXeT CTaTb MPUYMHON TPaBMUPOBAHUSA MepcoHana Wnm
nospexgeHnsa obopynosaHms!

B cBs3nM € NOCTOAHHOM pa60T017| no CoBepLleHCTBOBAHUIO
n3genund, noBsbiLaroLLen ero HaAeXHOCTb n ynyJywatowien

XapakTepucTtukn, B KOHCTPYKLUUO MOTyT ObITb BHECEHbI HE3HAYMTENbHbIE
N3MEHEeHUA, He OTpaXXeHHble B HacToALlEM U3aaHUn.

COKpaLI.leHI/IH, npuHATbHIe B AAHHOM pyKoBOACTBEe

B HaumeHOBaHWMAX napameTpoB, Ha PUCYHKax, NPU LUMPOBLIX 3HAYEHUSX U B TEKCTE WCMONb30BaHbI
cokpalleHus n abbpesuatypsbl (cM. Tabnuuy 1.1), o3HavatoLwme criegyroLlee:

Tabnuua 1.1. CokpaleHvsa n abbpeBnatypbl

AbGpesuatypa NonHoe HaumMeHOBaHue 3HaueHue
(cumBon)

PV nnn X Process Variable Namepsiemas BennynHa (KOHTPONMpyembin 1
perynvpyembii napameTp)

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

MV nnn Y Manipulated Variable MaHunynupyemas nepeMmeHHas, nepeMeHHas
npeacTaBnsoLLas 3Ha4eHMe ynpaBnsoLLEro
BO34€EWCTBUSA, NO4AaBAEMOrO Ha aHanNoroBbIN BbIXOA,
YyCTpOWCTBaA

Z External Disturbance BHellHee Bo3mMyLLaloLLee BO3AENCTBUNE

LSP Local Setpoint JlokanbHas (BHYTPEHHsIA) 3agaHHas ToYKa

Tt Time Bpems, MHTepBan BpeEMEHU

Al Analogue Input AHanorosbI BBOA,

AO Analogue Output AHanorosbIvi BbIBOA

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

MwukponpoLeccopHbIi Npeobpa3oBaTenb-perynaTop noteHunometpudeckun MM-10 namepsietr n perynu-
pyeT - B 3aBMCMMOCTM OT KOHAMrypaumu - senuunHy 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 SIYENKN PefoKC-NoTeHLMana (MeTannmy4eckoro 1 onopHOro anekTpoaa).

NamepuTenbHbIi Nnpeobpasosatens MM-10-1 npeaHasHaveH Ans npeobpas3oBaHus 3.4.C. YyBCTBUTENbHbLIX
3MIEMEHTOB NEepBUYHbLIX npeobpa3oBaTenen, nNpUMEHSIEMbIX ANs  MOTEHUMOMETPUYECKMX W3MEPEHUN, B
3MNEeKTPUYECKMIN HeNpPepbIBHbINA BbIXOAHOW CUrHarmn noCTOAHHOIO TOKa.

Beixog  npeobpasoBatenss [M-10-1 nogkmiovaetca K Bxogy — npeobpasoBaTtend-perynsaropa
noteHuyuomeTpudeckoro MM-10-2. Ko BTopoMy aHanoroBoMy Bxogy perynsatopa [MM-10-2 moxeT OblTb NOAKIoYeH
TepmonpeobpasoBaTtenb COMNPOTUBIEHMSA [ANs aBTOMaTWYECKOW KOPPEKUUM M3MepsieMoro napamertpa Mo
Temneparype.

MpeobpaszoBaTtenu-perynsatopbl noteHumMomeTpudeckue [MMM-10-2 npeacTaBnsioT cobOM HOBLIM  Knacc
COBpPEMEHHbIX LMPOBLIX PErynaTopoB HENPEpbIBHOTO AEWCTBUS C MMNYNbCHbIM BbixodoM. [MpeobpasosaTtenu-
perynatopbl NPUMEHSAOTCA ANS yNpaBneHnsa TEXHONOrMYeCcKnMmM npoueccamu B npomblluneHHocTn. Perynarop MMM1-
10-2 nossonser obecneynTb BLICOKYIO TOYHOCTb MNOAAEPXKAHUS 3HAYEHWs U3MepsieMoro  napametpa.
OmnuvyumenbsHol ocobeHHocmbio npeobpasosaTenb-perynatopa [1MM-10-2 aBngeTca HanuyMe TpexypoBHEBOW
ranbBaHNYECKON M30MNALMN MEXAY BXOAaMM, BbIXOAAMMU W LiENbio NUTaHUS.

MNpeobpasoBaTtenb-perynsatop npegHasHayeH Kak ANA  aBTOHOMHOTO, Tak W Ans  KOMMEKCHOro
ucnono3oBaHua B ACYTIl B aHepreTvke, MeTannyprum, XuUMUYECKOW, NULLEBOM WU OPYyrnx oOTpacnsax
NPOMBILLIIEHHOCTN Y HAPOAHOM XO35INCTBE.

lpeobpa3zoeamenb-peaynsamop nomeHyuomempu4veckul IM-10 npedHa3Ha4yeH:

® [nsl U3MEPEHUSI KOHTPONMPYEMOro BXOAHOIO hM3NYECKOrO napameTpa - 3HauyeHWst BenuyuHbl pH unm
penokc-noteHuyunana (MB/ORV) n temnepatypbl cpefbl (pactBopa), 06paboTku, npeobpasoBaHua U oTobpaxeHus
TEKyLLUX 3HAYEHMIN Ha BCTPOEHHbBIX YeTblpexpaspsaaHbIX LMGPOBLIX MHONKATOPaX,

e npeobpasoBaTtenb-perynartop popmMmpyeT BbIXOAHOW MMMYIbCHbIV UM aHanoroBbi CUrHan ynpaBneHus
BHELLUHNM MCNOSHUTENbHBIM MexaHn3MoM, obecneynBasi UMNYNbCHOE perynupoBaHue BXoAHOro napametpa no [,
MM, NO wnu ML 3akoHy B COOTBETCTBMU C 3a4aHHOW MONb3oBaTENeM JOrMKon paboTebl M napameTpamu
perynmpoBaHus,

e npeobpasoBaTenb-perynatop (OPMUPYET BbLIXOAHbLIE CUrHarbl TEXHOMOTMMYECKOW CUrHanusauun, Ha
nepegHen naHenu UMeKTCS MHOUKATOPLI AN CUrHanM3aumMm TEXHONMOMMYECKN ONacHbIX 30H, CUTHAaIbl NPEBbLILIEHNUS]
(3aHWKeHMA) perynupyemMoro unu namepsiemMmoro napametpa.

® ranbBaHWYEeCKN pasfereHHbI aHamnoroBbl BbIXOA M3MepeHHOro 3HadveHnus 0(4)-20 mA ceobogHo
BblOMpaembli 1 MacwTabupyembli AN peTpaHCMUCCUM MapamMeTpoB: BenuuuHbl PH, pepokc-noteHumana,
Temnepartypbl N 3agaHHON TOYKM.

Cmpykmypa npeobpa3zoesamensi-pe2ynsmopa r1r1-10-2 nocpedcmeom
KOHghucypayuu Moxem O6bimb uU3MeHeHa Onsi peweHusi caedyrowux 3aday
peaynupoeaHusi.

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

BHyTpeHHsAs nporpammHas namsATb npeobpasoBatenb-perynstopa [1M-10-2 copepxut  Gonbluoe
KONMMYECTBO CTaHAAPTHbIX (PYHKUMI HEOOXOANMBIX AN YNpaBneHNs TEXHOMOrMYECKUMY npoLeccammn GonbLUIMHCTBA
WHXXEHEPHbIX NPUKNagHbIX 3aa4y, HanpuMep, Takux Kak:

® CUrHanM3auuo OTKIIOHEHMWI MO yCTaBKaM MUHUMYM U MaKCUMyM,

e MporpammHas kannbpoBka KaHaroB Mo BHeELLHEMY 06pa3Li0BOMY UCTOYHMKY aHanoroBoro curHana,

e Lindposas punbTpaums,

e MacLUTabupoBaHUe LiKan U3mepsieMbiX NapaMmeTpoB.

MpeobpasoBaTenu-perynsatopbl  noteHunomeTpudeckne [1M-10-2 KOHUrypupyloTCs Yepes nepefHio
naHenb npubopa unuM 4yepes ranbBaHUYECKU pasdeneHHbii uHtepdernc RS-485 (npotokon ModBus), 4to Takke
no3BonseT Mcrnonb3oBaTb NpMbOp B KayecTBe yAarieHHOro KOHTpornepa npu paboTe B COBPEMEHHbIX CEeTHAX
ynpasrneHus n cbopa nHdbopmaumm.

MapameTpbl KoHUrypaumu npeobpasoBartenb-perynaropa [M-10-2 coxpaHsAlTcA B 3HEProHe3aBUCUMOMN
namaT u npubop cnocobeH BO30OGHOBWTL BLIMOMHEHWE 3ajay yNpaBreHWst Mocrne MNpepbiBaHUst HamnpsKeHUs
nuTaHus. batapes pe3epBHOro NUTaHUA HE UCMONb3YETCS.

Perynatopbl MOryT usrotaBnvMBaTtbCsi MO WHAMBUAYANbHOMY TEXHUYECKOMY 3a[aHui0 ONS BbINONHEHUS
KOHKPETHOW TEXHOIOIMMYECKOon 3agayn.



https://amtorg.com.ru/preobrazovatel-regulyator-potenciometricheskiy-pp-10

OO0 "AMTOPT™ +7(4722)40-00-02 amtorg.com.ru

3. TexHU4YecKkne xapakTepUCTUKn

3.1. AHanoroBble BxofAHble curHanbl perynartopa MMM-10-2

All - BXOAHOW M3MepSAEeMbIA, KOHTPONMPYEMBIN W pPErynMpyembln mapaMeTp BenuuuHbl pH vnv pegokc-
noteHuyuana (MB/ORV)

Al2 - BxoAHOW curHanm OT TepmonpeobpasoBaTens COMPOTUBMEHWNS ANSA aBTOMATUYECKON KOoppeKuuu
n3MepsieMoro napameTpa fno Temneparype

Tabnuua 3.1. TexHn4Yeckne xapakTepucTUKM aHanoroBbliX BXOAHbIX CUrHaNoB

TexHnYyeckasi xapakTepucTmka 3HayeHune
Konun4yecTBo aHanoroebix BXO40B 2
Twn BXOAHOro aHanoroBoro curHana: YHuduumposaHHble FOCT26.011-80
All - napameTp BenuuuHbl pH nnu pegokc-notTeHumana 0-5MA, RBx=400 Om
(MB/ORV) 0-20 MA, RBXx=100 Om

4-20 mA, RBx=100 Om
0-10B, RBx=25 kOm

Twun BXOQHOrO aHanoroBoro curHana: YHungpuumposaHHble FOCT26.011-80
Al2 - BXo4HOW curHan oT TepmonpeobpasoBaTtens 0-5MA, RBx=400 Om
CONPOTUBIEHMS NSt aBTOMATUYECKON KOppeKLummn 0-20 MA, RBXx=100 Om
1M3mepaemMoro napameTpa no Temneparype 4-20 MA, RBXx=100 Om

0-10B, RBx=25 kOm

Tepmonpeobpa3soBatenu conpoTtusnexHmn 4CTY2858-94
TCM 50M, W100=1,426, -50 ... +200°C

TCM 100M, W10=1,426, -50 ... +200°C

TCM 500, W1,=1,391, -50 ... +200°C, Pt50

TCI 1000, W4¢0=1,391, -50 ... +200°C, Pt100

Paspelatowas cnocobHoctb ALIM < 0,015 % (16 pa3psigoB)

Mpenen gonyckaemor OCHOBHOWM NpUBEAEHHOM NOrpeLLHOCTH < 0,2 % ons yHUMLUUPOBaHHBLIX aHaNoroBbIX BXO4OB
n3mMepeHns BXOOHbIX NapameTpoB < 0,2 % wunu < 0,5°C gna gatymkoB TCM, TCI1, Pt50, Pt100
ToYHOCTb MHAMKALUK 0,01 %

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

Mepuog namepexus He 6onee 0,1 cek

Mepuog o6HOBNEHNST MHGOPMaUUK Ha gucnee He 6onee 0,5 cek

[anbBaHW4Yeckasi pa3Bsidka aHanoroBbIX BXO40B Kaxxgblin BXoa, ranbBaHWYeCKU M30NUPOBaH OT ApPYrnx BXOO0B

1 OCTanbHbIX Lenen

Tunbl gaTYMKOB, npepenbl U TOYHOCTbL U3MepPeHus

Tabnuua 3.1.2 - Tunbl AaTYUKOB, Npeaesbl U TOYHOCTb N3MEPEHUst

Kon MpepenbHble [lonyckaemas OCHOBHAS MpepenbHble 3Ha4YeHUA
BXxoga Tun FpapynpoBouHas MHaMUMpyeMble yn MBeneHHas BXOZAHOro cCUrHana npu
(Napa- aTumKa XapakTepucTtuka 3HavyeHus1 npu ngr eLIF.:HOCTb Kanu6poBke npubopa
meTp A n HCX Kanubposke P HavanbHoe | KoHeuHoe
M3MepeHus
3.00) npu6opa 3HayeHWe | 3HauyeHue
0-5 mMA 0.0 ';Inlv?g’o % 0 MA 5 mMA
0000 0-20 MA JlnHerHas 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, W;00=1,428 -50,0 °C... +200,0 °C <0,2% <0,5°C 39,22 om 92,77 om
0003 TCM 100M, W;00=1,428 | -50,0°C... +200,0 °C <0,2% <0,5°C 78,45 om 185,55 om
0004 | TCM g?snd Wi00=1.391, | 5 00c... +6500°C | <0.2% <14°C | 40000m | 166,61 0m
0005 | TCM é(t)fcl;ld Wioo=1,391, | 54 50c.. 4650,0°C | <02 % <1,4°C 80,000om | 333,23 om
lMpumeyaHus.

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

AQ - BbIXOZHOW aHamMoroBbIl CMrHan U3MepeHHOro 3Ha4YeHus 4nsi peTpaHCMUCCUK NapaMeTpPoB: BEMUYMHBI
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 YHuduumnposaHHble 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 TpeboBaHuUi0 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 ranbBaHNYeCcKky U30MMPOBaH OT APYriX BbIXOAOB U

OocTanbHbIX Lenewn
MpumeyaHue. MM-10 moxeT KOMNNeKTUpoBaTcs Moaynem pacwmpenuns MP-51-05. Mpu aTom B Nnpoeobpa3soBaTtens-perynsropa
OyaeT AONOMHUTENbHbIV aHANOroBbIN BbIXOA.

3.3. luckpeTHble (MMNYyNbCHbIE) BbIXOAHbIE CUTHanNbI

DO1 - curhansl MEHBLUE
DO2 - curHansl BONbLUE
DO3 - curHanbl TexHonorndyeckom curHanmsaumm MIN,
DO4 - curHanbl TexHonorn4yeckom curHanmsaumm MAX.
CurHanbl DO3 1 DO4 MoryT ucrnonb3oBaTbCA B KavyecTBE BbIXOAOB YNpaBleHUst OBYX- U
TPEXNO3NLIMOHHOW Harpy3Kkomn.

3.3.1. TpaH3UCTOPHbLIN BbIXOA

Tabnuua 3.3.1. TexHn4eckme XxapakTepUCTUKN ANCKPETHbLIX BbIXOAHbLIX CUTHANOB. TPaH3NCTOPHbIV BbIXO4

TexHuYyeckasi xapakTepucTmka 3HayeHune
KonnyecTBo ANCKPETHLIX BbIXOAOB 4
Tun BbIX0oAa OtkpbITbi KonnekTop (NPN TpaHaucTopa)
MakcumarnbHoe HanpsikeHUe KoMMyTaumm < 40 B nocTosiHHOro Toka
MaKcMmarnbHbI TOK Harpy3Kku Kaxkgoro BblIxoAa <100 VA
[anbBaHW4Yeckasi pa3Bsidka AUCKPETHbIX BbIXOO0B Bbixoabl CBsi3aHbl B rpynny 13 YeTbipex BbIXOA0B U

ranbBaHU4YeCKn N30MpoBaHbl OT APYrnX BbIXOO40B U
OCTanbHbIX Lenewn

CurHan norudeckoro “0" Pa3oMkHyTOEe COCTOsIHWE TPaH3UCTOPHOrO KoYa
Cwurnan nornyeckon "1" 3aMKHYTOe COCTOSIHME TPaH3UCTOPHOrO Krtoya.

Bug Harpy3sku AKTUBHas, MHOYKTMBHAs

HanpspkeHne BHELIHEro MCTOYHMKA NUTaHNnst HecTtabunusmpoBaHHoe, (20-40)B NocTosiHHOro Toka

3.3.2. PenenHbIn BbiXoa, NpU HanNnU4YMm B 3aKa3se KNeMMHO-65104HOro
coeauHutens c pene Kb3-28P-11

Tabnuua 3.3.2. TeXHNYeckme XxapakTepUCTUKN ONCKPETHbLIX BbIXOAHbLIX CUrHANOB. PenenHblvi BbIXoq

TexHnyeckasi xapakTepucTmka 3Ha4yeHune
KonnyecTBo ANCKPETHbIX BLIXOAOB 4
Twvin BbIXOZAA MepeknioyaroLme KOHTaKTbl pene ¢ MCKporacuTenbHOW Lenbio
MakcumanbHoe HanpskeHne KOMMyTaLnun nepeMeHHOro 220B
(aencTByloLlee 3HaYEHVE) UM MOCTOSAHHOIO TOKa
MakcmmarnbHbI TOK Harpy3Ku Kaxkgoro BblxoAa <8A
CurHan noruyeckoro “0" Pa3oMKHyTOe COCTOsIHME KOHTaKTOB pene.
CurHan norvyeckon "1" 3aMKHYTOe COCTOSIHME KOHTaKTOB pere.
Bua Harpysku AKTUBHas, MHOYKTMBHAs
MakcumarnbsHoe noTpebneHue (06MOTOK pene) YeTbipex 80 MA
BKJTIOYEHHbIX KaHanoB OT BHELWHEro NCTOYHUKA NOCTOSIHHOrO
Toka 24B
HanpspkeHne BHELHEro MCTOYHMKA NUTaHNUst HecTtabunusmpoBaHHoe, (20-28)B NocTosIHHOro ToKa
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3.3.3 Bbixog — TBepaoTenbHoe (He MexaHM4eckoe) pene, Nnpu HanM4YuK 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 perie.
3aMKHYTOe COCTOsIHME KOHTAKTOB pere.

Bug Harpysku

AKTUBHag, NHOYKTUBHaA

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

80 MA

HanpﬂmeHme BHELIHEro UICTOYHMUKa NnuTaHusa

HecTtabunusmposaHHoe, (20-28)B NoCcTosiHHOro ToKa

3.3.4 ONTOCMMUCTOPHbIN BbLIXOA, NPY HaNM4YMKU B 3aKa3e KIeMMHO-6104YHOoro
coeanHuTensa ¢ ontocumuctopamu Kb3-28C-11

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

TexHU4yecKas xapakrepucTuka

3HauyeHune

KonunyectBo ANCKPETHbIX BbIXO40B

4

Twn BbIxoga

ManomoLLHbI ONTOCUMUCTOP, BCTPOEHHbIN AETEKTOP
HYMNeBOro HanpskeHust dhasbl MO3BOMAET BKMOYATb HArpyaKy
TOMNbBKO NPU MUHUMANbHOM HaMNPSXKEHUU Ha Hel
(NpegoTBpallaeT cosgaHne NoMex B CeTH)

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

He 6onee 600B nepemeHHOro Toka

MakcumanbHbIn ToK Harpysku Kaxagoro Bbixoaa

- He Gonee 50 MA

- B UMNYNbCHOM pexume vacTtoton 50 Ny ¢ 4nuTenbHOCTbIo
mmnynbca He 6onee 5mMc—go 1 A

- MUKOBBIN TOK NEpPerpyskun ¢ AnNUTenNbHOCTLIO mnynbca 100
MKC 1 YacTtoTon 120 umn/c—go 1 A

Cwrnan nornyeckoro "0"
CwurHan nornyeckomn "1"

OTKNOYEHHOE COCTOsIHME onTocuMucTopa.
BknoyeHHoe cocTosiHMe onTocMMuUcTopa.

Bug Harpysku

AKTUBHAs, MHOYKTMBHAs

MakcumanbHoe noTpebneHne YeTbipex BKIIOYEHHbIX KaHaNoB
OT BHELUHEr0 UCTOYHMKA MOCTOSIHHOIO Toka 24B

80 MA

Hanpﬂ)KeHme BHELIHEro UICToOYHUKa nNuTaHuna

HecTtabunusmpoBaHHoe, (20-28)B NocTosIHHOro ToKa

3.4. Perynatop

Tabnuua 3.4. TexHn4Yeckme XxapakTepucTUkn perynsropa

TexHU4yecKas xapakTepucTuka

3HayeHue

Yncro KOHTYPOB perynvpoBaHus 1

Bwup perynatopa

MMnynbcHbIN perynatop (C MMMynbCHbIM BbIXOA0M)
AHanorosbIn perynatop (C aHanorosbiM BbIXOA0M)
[BYXNO3MUNOHHBIN perynsatop (C ANCKPETHbIM BbIXOA0M)
Tpexno3vUMOHHbBIN perynaTop (C AUCKPETHBIM BbIXOAOM)

Pexumbl paboTsl perynsitopa

JlokanbHbIA, AUCTAHUMOHHBIN, PYYHOW, aBTOMAaTUYECKUA

MeTopq ycTaHOBKM 3a4aHHON TOYKU

JlokanbHbIV (LMGPOBOI), AUCTAHLUMOHHBIN (MHTEPENCHBIN)

CTpykTypa perynatopa
(3aKOHbI perynmpoBaHusi)

M, N, NA, N, ABYXNO3ULMOHHLIA, TPEXNO3ULIMOHHbIN

KoHTponupyemblie napameTpbl

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

Bug 6anaHcrpoBKM y3na 3agatymka

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 (ogoHa BuTas napa)
375 kbut/c 300 m (ogHa BuTas napa)
2400 kbut/c 100 m (aBe BUTBIX Napbl)
10000 kbwut/c 10m (nBe BUTBIX Napsbl)

lMpumeyvaHue. Ckopocmu obmeHa 62,5 kbumlc, 375 kbumic, 2400
kbumlc o2zoeopeHbl cmaHOapmom RS-485. Ha ckopocmsix obmeHa cebiwe 500
k6umlc pekomeHAyemcsi Ucronb308amb 3KPaHUPOBaHHbIE 8UMbIE Napbl.

Tun npvemonepegaTynkoB

OuncpdepeHumanbHbii, NOTEHUNAaNbHbIN

Bua kabens

BuTtas napa, akpaHMpoBaHHas BuTas napa

[anbBaHW4eckas pasBs3ka

MHTepdelic ranbBaHN4YeCckn N30IMPOBaH OT BXOL0B-BbIXOAOB M OCTanbHbIX
uenen

[MpoToKon cBsA3u

Modbus pexvum RTU (Remote Terminal Unit)

HasHauyeHune uHtepdeica

[ns koHdurypmposaHus npubopa, AnsS UCNONb30BaHWS B Ka4ecTBe yaareHHoro
KOHTponnepa npv paboTe B COBPEMEHHbIX CETSIX ynpaBreHusi n cbopa
nHdopmaumm (Npuema-nepeaayv KOMaHa v AaHHbIX)

3.6. dneKkTpuyeckme AaHHbIe
Tabnuua 3.6. TeXHNYECKNE XapakTepPUCTUKM SN1EKTPONUTaHNUS

TexHuyeckas XapaKTepucTuka

3Ha4yeHue

SnekTponuTaHue (NOAKNoYeHNe K ceTm)

~220 (+22 -33)B, (50 + 1) 'y nnmn
=24B+48B

MoTpebnsiemas MOLHOCTb

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

3awuTa gaHHbIX

EEPROM, cerHetoanektpuyeckas NVRAM

MNogknoyeHne

C 3agHel CTOpPOHbI Npubopa ¢ NOMOLLBK KNeMMHO-6104HOro coeauHuTens

3.7. Kopnyc. YcnoBus akcnnyaTtaumm

Tabnuua 3.7. YcnoBusi akcnnyatauum

TexHu4yeckasi xapakTepucTmKa

3Ha4yeHue

Twun kopnyca

Kopnyc AnA yTonieHHoro WmMTtoBoro MoHTaxa

Pa3mepbl poHTaNbHOM pamku

96 X 96 MM

MoHTaxHasi rnybuHa

190 MM max

Bblpes Ha naHenu

9278 x 92°%% MM

Kpennexue kopnyca

B anekTpowmTax

Temnepatypa okpyxatoLien cpefpbl

oT MuHyc 40 °C go 70 °C

Knumatuyeckoe ucnonHeHme

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

ATMOcCepHoe aaBneHne

ot 85 go 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).

[MonoxeHue npy MOHTaxe JToboe
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

amtorg.com.ru
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4. KOMNNeKTHOCTb NOCTaBKMU

4.1. O6bem nocTaBKM NpeobpasoBaTtena-perynsaropa noreHumometpuyeckoro MM-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 K
KnemmHo-6no4HbI coeanHntens KB3-28P-11-0,75 *
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

O603HaveHue npu 3akase: U3mepumensHbii npeobpazoeamens [1M1-10-1-E-C,

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

O603HavyeHue npu 3aKase: MukponpoyeccopHsil pecynsamop [11-10-2-AA-BB-C-DD-U-R-TT,

roe:
AA kof Bxofa 1-ro kaHana uamepeHus pH unu pefokc noteHumana (curHan ot U3MepuTensHOro NnpeobpasoBaTens)
02 - 0-20 MA

BB koa Bxoaa 2-ro kaHana uaMepeHus Temneparypbl
01- 0-5mA, 02- 0-20 MA, 03 - 4-20 MA, 04 - 0-10B
05 - TCM 50M, W1p=1,428, -50 ... +200°C
06 - TCM 100M, W100=1,428, -50 ... +200°C
07 - TCN 500, W100=1,391, -50 ... +200°C, Pt50
08 - TCIN 100r1, W0=1,391, -50 ... +200°C, Pt100

C - Koa BbIxogHoOro aHanorosoro curHana: 1 - 0-5 MA, 2 - 0-20 MA, 3 - 4-20 MA, 4 - 0-10B
DD - Tvn n AnvHa KNeMMHO-61T04HOr0 COEAMHUTENS BXOOHbIX U BbIXOOHbLIX CUTHAMOB:

T 0 - KB3 oTcyTcTByeT,
T 0,75 - TpaH3MCTOPHbIMU BbIXOAAMMN KB3-25-11-0,75,

P 0,75 - c penenHbiM1 BbIxogamu KB3-28P-11-0,75,
C 0,75 - ¢c cumucTopHbiMK Beixogamu  Kb3-28C-11-0,75,
K 0,75 - c TBepaoTENbHBIMU pene KB3-28K-11-0,75.

Bykea coomeemcmeyem muny 8bIX00HO20 cuz2Hana u mury coeduHUMerns:
Lucgppa 0,75 coomeemecmeayem cmaHOapmHou driuHe coeduHUMens 8 Mempax.
KB3 3aka3sbigaemcsi omoesibHO U 8 cmoumMocmsb rnpubopa He exodum.

U - HanpsbkeHne nuTaHus:
220 - 220B nepeMeHHOro Toka, 24 - 24B nocTosAHHOro Toka

R — koA BbIXOAHOrO aHanoroBoro curHana Moaynsa pacwumpexdms MP-51-05:
0 — mogynb YCO otcytctByeT, 1 — 0-5MA, 2 — 0-20mA, 3 — 4-20MA, 4 — 0-10B

TT — TN 1 ANWHa KNEMMHO-6NoYHOro coeauHUTens Mmoayns pacwmpenus YCO:
0 — KB3 otcyTtcrtByer, 0,75 — Kb3-8-07-0,75 ans MP-51-05
Lugppa 0,75 coomeemcmayem cmaHOapmHou OnuHe coeOuHUMersi 8 Mempax.
KB 3 3aka3sbigaemcs omOesibHO U 8 cmoumMocmsb ripubopa He exodum.

BHumanue! lNpu 3akase an6opa Heobxoaumo YKa3blBaTb €ro nosjiHoe HasBaHne, B KOTOPOM NPUCYTCTBYIOT XapaKTepPUCTUKn
NOAKMNI0YaEMbIX AATYMKOB, TUM aHANOroBOro BbIxo4a, Hanmuve 1 AnvMHa KNneMMHo-6r104HOro CoeaAMHUTENS.


https://amtorg.com.ru/preobrazovatel-regulyator-potenciometricheskiy-pp-10

OO0 "AMTOPT™ +7(4722)40-00-02 amtorg.com.ru

13

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-6510494Ho20 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 kneMMHoO-65104Ho20 coeduHumens. Kb3-28C-11-0,75

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

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

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

BHumaHue! Tpu 3akase npubopa HeoGXoOMMO ykasblBaTb €ro MOSfIHOe HasBaHWe, B KOTOPOM
NPUCYTCTBYIOT TUMbl BXOAOB U BbIXOAOB.

Hanpumep, 3akasaHo usdenue: "[11-10-2-03-08-2-P0,75-220-0-0"

Mpy 3TOM M3rOTOBNEHMIO N NOCTaBKe I'IOTp66VITerIIO NOANEXUT:

1) MukponpoLeccopHbIii NpeobpasoBaTens-perynsaTop MM-10-2,

2) paboTalwmii C NepBUYHBIM M3MepuTenbHbiM npeobpasosatenem [1M1-10-1, koTopbin chopmupyeT
YHUULMPOBAHHbIN BbIXOAHOMW CUrHan 1 nogkntoyattcs k Bxogy "Mapametp” (koa 03),

3) pabotarowun ¢ gatynkom Tuna TCI 1000, W100=1,391, -50 ... +200°C Ha Bxoge "TemnepaTypHas
koppekums" (kog 08),

4) chbopmMupyOLWMIA BbIXOAHOW aHanoroBbin curHan 0-20MA (BbIXO4, aHaAroroBOro perynatropa wunm npu
peTpaHcmucenmn) (kog 2)

5) knemMmHo-6mouHbIn coegunmTens KB3-28P-11-0,75 ¢ gnuHon coeguHutens 0,75 meTpa (koa PO,75)

6) HanpsbkeHWe nuTaHusa 220 B

7) mogynb YCO n KB3 K HeMy OTCYTCTBYIOT.
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5. YcTpoucTBO M npuHUMN paboThl

5.1. KoHCcTpyKumsa npubopa

MukponpoLeccopHbIi NMpeobpasoBaTenb-perynartop noteHumomeTpuyeckun [MM-10-2, 8 kommnnekme ¢
n3meputenbHbiM NnpeobpasoBatenem [1M-10-1, CKOHCTPYMPOBaH No 61104HOMY NMPUHLMMNY W BKITHOYaET:

1) uameputenbHbli npeobpasoatens MMM-10-1

2) npeobpa3zoBaTenb-perynstop noteHunomeTpudeckuii Mr-10-2

5.2. NepepHana naHenb npubopa

[ns ny4ywero HabnoaeHUst U ynpaBneHus TEXHONMOIMYECKUM npoLieccom npeobpasoBatens-perynstop M-
10-2 06opyaoBaH aKTUBHOM YeTbipexpa3psigHoO LMpoBOi NHAVKaUNen ans oTobpaxeHus UaMepsieMoln BENUYMHBI
- ancnnen MAPAMETP, temnepatypbl - aucnnen T°C, 3HayeHWs BbIXOQHOrO aHaroroBOro curHana - AucCrnnen
BUXIA, nogaBaeMoro Ha aHarnoroBbI BbIXOL YCTPOWCTBA, HEOOXOAUMBIM KONMYECTBOM KnaBull obcrnyxvmBaHust v
CUrHanM3aLUMOHHbIX CBETOONOAHBIX MHAMKATOPOB ANS PasfM4YHbIX CTATyCHbIX PEXUMOB U CUrHanoB. BHewHun Bug
nepegHen naHenu npeobpasoatenb-perynaropa MNM-10-2 npueBeaeH Ha pucyHke 5.1.

moihe A4\ IKPOA nn-10,

pH | mV /
O m¥ O max
) CseToanoaHble
C—j @ S MHAMKaTOPbI

Oucnnen
Temnepartypa

Knasuwmn

Oucnnen
BUXig

PucyHok 5.1. BHewHuti sud nepedHel naHenu rpeobpasosamerb-peaynsamopa [1/1-10

5.3. HasHauyeHue gucnnees nepeaHen naHenu

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

e Nucnnen SABOAHHA B pexume PABOTA wuvHOMUMPYET 3HayeHMe 3aJaHHOM TOYKUM WM 3HAYEeHue
Temneparypbl (B peXvMe pyyHOW UnnM aBToMaTUYeCcKon Koppekunm).
B pexxume KOHOUTYPUPOBAHWE nHouumpyeT HoMep napameTpa KoHurypauum.

e lncnnen BUXIA NHanumpyeT 3HadeHne ynpasnsioLwwero Bo3genctems (B %):
- NogaBaeMoro Ha aHanoroBbl UCMONMHUTENbHbIA MEXaHU3M,
- 3HaYeHMe aHanoroBow AYENKN NamATU NMNYNbCHOrO BbIXOAA, CUrHAaN MONOXEHWS
UCMOSTHUTENBbHOTO MexaHn3ma
- 3Ha4YeHne aHanorosoro BblIXofa B pexvMe peTpaHCMUCCUN.
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5.4. HasHayeHMe cBeTOAMOAHbIX MHOUKaTOpOB

e UnpukaTtop MAX CeeTutcs, €cnuM 3HayeHne u3MepseMon BenuyUHbl MNpeBbIaeT 3HA4YeHWe YCTaBKu
curHanmaaumm oTknoHeHmns MAX.

e Uugukatop MIN CeBeTutCH, €cnu 3Ha4YeHne WU3MepsieMoN BEMNWYMHbI  MEHbLUe 3HayeHus1 YCTaBKu
curHanusaumm otknoHeHmst MIN.

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

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

e NHaukaTop PY4 CBeTunTCH, €cnu perynatop HaxoaWTCs B PYYHOM PEXUME YMpaBrieHus, U He CBETUTCS,
ecnv perynsaTop HaxoAuTCs B aBTOMaTUYECKOM PeXnMme yrpasneHns.

e Unpukatop IHT MuraeT, ecnv nponcxoguTt nepegaya AaHHbIX N0 MHTEPEENCHOMY KaHany CBA3W.
e NuaukaTtop mV "opuT Npu NCnonb3oBaHMN PeSOKCOMETPUYECKON INEKTPOAHON cnuctemsl Eh (mV)
e Nupukatop T°C loput, ecnn B paboyem pexvme B okHe «3BO/T°C» ocyllecTBnsieTcss UHAMKALUS

3HaYeHMs TeMnepaTypbl KOPPEKLUN.

e NHaukaTop A CeeToamMoaHbI  MHAMKATOP  cocTosiHMs  knmova  BOJNbLIE  vmnynbcHoro  wunm
TPEXMNO3MLMOHHOro perynsitopa. CBeTuTcs Npu BkNoYeHHOM Krtode BOJIbLLUE.

e Unpukatop V CeetogonogHbll  MHOMKATOP  cocTosiHus  knmoda  MEHDBLUE  umnynbcHoro  unu
TPEXno3nLMoHHOro perynatopa. Ceetnutcsa npu BkntoveHHoM knove MEHBLLE.

5.5. HasHauyeHue KnaBuLl

e KnaBuwa [P/A] Kaxxgoe HaxaTtue knaeBuwK Bbi3blBaeT Nepexos M3 aBTOMAaTMYECKOro pexuma paboTbl B
PEeXUM pYYHOro ynpasrneHus u obpaTHo (C nocrneaywlmuM Haxatvem knaeuwm [¢J], ans
NOATBEPXAEHMS BbIMOMHEHUS onepauun nepexoaa).

e Knaeuwa [3B[] KnaBuwa npegHasHayeHa AN Bbi30Ba WHAMLMPYEMOrO 3HaYeHWUs BHYTPEHHEeW 3agaHHow
TOYKM (3a4aHust) ANs peaakTUpOBaHuUS.

e Knasuiwa [A] Knasuwa BOJIbLWE. lMpu kaxgom HaxaTuu 3TON KnasuKM OCYLLECTBNSETCH yBenuyeHue
3HaYeHUN, 3aJaHHOWM TOYKM, BbIXOOHOrO CUrHana ynpaeneHus perynaropa (ynpasnstoLwero
BO3JENCTBMA B PYYHOM pEXUME) Wnu 3HayeHus wusMeHsemoro napametpa. [pu
YAEPXKUBAHUM 3TOW KNABWLLUM B HaXaTOM TMOMOXEHUN yBENUYeHWe 3HaYEeHWN MpPOUCXOAUT
HenpepbIBHO.

e KnaBuwa [ V] Knasvwa MEHBLLUE. Mpu kaxgom HaxaTuu 3TOW KNaBuLLM OCYLLECTBASETCH YMeHbLUeHne
3HAYEHUN, 3a4aHHOWN TOYKM, BbIXOOHOrO CUrHana ynpasneHusi perynsatopa (ynpasnsioLwiero
BO3JEWCTBMS B PYYHOM pEXMME) WNW 3HAYEHUss U3MeHsiemoro napameTpa. [lpu
yOepXKvMBaHUM 3TOM KNaBULLIM B HaXaTOM MOMOXEHUN yMEeHbLUeHMe 3HayYeHUn NpoucxXoauT
HenpepbIBHO.

e KnaBuwa [¢] KnaBuwa npegHasHadyeHa ONA NOATBEPXOEHWUS BbIMOMHAEMbIX OENCTBUIA UMK onepawui,
Ona  duKcauuM BBOOMMbBIX 3HayeHWi. Hanpumep, noATBepxaeHve nepexoda U3
aBTOMaTMYECKOTO pexmMma paboTbl B PEeXMM PYy4YyHOro ynpasreHuss u obpaTHo, dukcaums
BBOJa W3MEHEHHOW 3afJaHHOM TOukM, MOATBEPXAEeHWE BXOA4a B PEXUM KOHMUrypaumu,
NPOABUXEHME MO YPOBHAM KOHGUIypaumm 1 T.n.

e KnaBuwa [4¥] Knaesuwa npepgHasHayeHa AONs Bbi30Ba MEHIO KOHUrypauuu, a Takke NPOABWKEHUS MO
MEHI0 KOHbUrypauuw.
B pabouem pexume B okHe «3BI/T°C» ocyLiecTBNseT NepeknioveHne NHaMKaumm 3HaqyeHns
3a4aHHOWN TOYKM UK 3HAYEHW TemnepaTypbl KOPPEKLMN.
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5.6. CTpykTypHasa cxema npeobpasoBartenb-perynsatopa MM-10

1
| Mpeo6pasoBatenb-perynsarop MM-10-2 i
1
1 1
1 1
MurtaHne ~24B [« _ | Nanenb nHaunkaumm n |
mm— = 7| knaBmatypbl '
1 1
' Paucet pX, Eh 1
v v ! aHanoroBbIN '
' MMNYNbCHbIN -~ !
vwepuremoss | E 1§ || mamparynarop SIS ot el
npeobpasoBarenb > N i
nn-10-1 AlL i 2-X NO3NLIMOHHBIE (MAL-amnynbCHbi nnn !
— : perynsTopbi- 3-X MO3VLMOH.perynsaTop) :
I I CUrHanusaTopbl i
1 1
OnekTpoaHas ! A > DO3 Buixoa 3 '
C:_‘"CTeMa | 2-X no3.perynsarop- |
3 ' curHanmaatop pX (pH), '
T°C! ATK Eh (mV), TemnepaTtypbi !
Ly I
J A2 | N B |
i > DO4 Bbixop 4
Harunk | PTK 2-X NO3.perynaTop- i
-H 4 TCN. TCM | curHanmaatop pX (pH), i
! [ Eh (mV), TemnepaTtypsi '
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
! MWKPOKOHTPOINEP pX (pH), Eh (mV), T°C |
| |
1 1
1 1
' <«—»| MocneposatenbHbIN '
! nHTepceinic RS-485 !
| |
1 1
| < Mutanue ~220B 50Iy |
| :
1 1
1 1

PucyHok 5.2. CmpykmypHasi cxema MUKPOIPOUECCOPHO20 npeobpasosamerisi-peaynsamopa
nomeHyuomempu4deckoeo [11-10-2, 8 komnnekme ¢ usmepumernsHbiM npeobpasosamernem [1I1-10-1

5.6.1 ®dyHKUMOHaNbHbIE cxeMbl perynaTopos [IM-10-2

Mpeo6pasoBaTenb-perynatop MNMM-10-2 uMeeT WeCTb TUMNOB PerynnpoBaHns:
- 0001 — aHanoroBbIV PerynsaTop ¢ BHyTPEeHHe 06paTHOW CBA3bIO
- 0002 — MNYMbCHbINA PerynaTop ¢ BHyTPEHHeNn o6paTHOM CBA3bIO
- 0003 — MMYNbCHBIV C BHELLHEN 06paTHON CBA3LIO - C KOHLEBbLIMMY BbIKIIO4aTENSAMM
- 0004 — 3-X NO3VNLMOHHbIN PerynaTop
- 0005 — 2-X NO3MUMOHHLIN perynstop
- 0006 — nmnynbcHbIN M-perynatop

DyHKLMOHANbHbIE CXEMbI PErynATOpa NpeAcTaBeHbl Ha pucyHke 5.2.1.
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NiO-ananoroesii perynaTtop (10.03=0001)

Al

Al2

Briok HopManusaLpi

» v macwraGuposaHua

sxoga All

Err1
PV1

Bnok HopManusaLmn
“ A a

3.02*

PV2 3HaueHune

axopa Al2

PY4HOM
KOppeKLMU

Yenoeneie oBosHaveHna:

A1, AIZ - ananorossie BXokl

PW1, PV2 - YamepuTensHme BERHMHE
AD1ADZ - aHanoropee BeNOs!

DO, DOZ, DO3, DO4 - prcrpeTHee BEXOASL!

Brok Gesonackoro

ynpasnesus

Moayne paclumperua MP-51-05

TNoruka pabotel
ANCKPETHOrO
Bbixoga DO1
Toruka paboTel
AWCKPETHOrO
Bbixoga DO2
TNoruka pabotel
AWCKPETHOrO
sbixoga DO1
TNoruka paGotsl
AWNCKPETHOrO
Bbixoga DO2

Bbixog AO2 Tonbko

%

anA petpaHemuceim ||

N-MMNyNLCHBLIA perynaTop (10.03=0002, 0003)

Al

Al2

Bnok
pacuera
H(Ex

3.02*

SHaueHwe

Bnok HopManuaaLmn
" 61 A

axopa Al2

PYYHOR
KOPPEKLMMA

f
|

Bnok GesonacHore

ynpasnesns

@y

Mogyne pacuvpesua MP-51-05

Enok perascmMuccHi
laHanorosoro curHanal

WHTerpaTop
NoNoKeHHA
MexaHnama

Noruka paBoTsi
AWNCKPETHOFO
Bbixoga DO1
TNoruka pabotsl
AMCKPETHOTD
Bbixoga DO2

Bbixog AO2 Tonbko
ANA peTpaHCMUCCHNA

2-X, 3-X No3UUMOHHLIA perynaTop (10.03=0005, 0004)

At

Al2

» ¥ MacwrabuposaHua

Brok HopmanusaLyi
axofa Al

Briok HopMmanuaaLi

Ert
PV

(V&) PyiaeT

Briok peraxcmuec | |

"BONBUWE"

SHavueHwe
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PpyuHoR
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Brok GesonacHoro

ynpasneHua

Mogyne pacumpenna MP-51-05

"MEHBLUE"

[Torvka patotel
AuckpeTHoro |-
esixona DO1
TNoruka paboTsi
AWCKPETHOTO

sbixoga DO2

Bhixog AO2 Tonbko
ANA PETPAHCMUCCHM

UmnynbcHbii MN-perynsatop (10.03=0006)

All

A2

Enok HopManuaauu
W MacwTabuposaHua

Emr1
PV1

sxoaa Al1

Pv2

SHaueHue
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/
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3
Q
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PucyHok 5.2.1 — @yHKyUOHarnbHble cxembl munog peaynsmopa [1/1-10-2
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5.6.2 Noruka po6oTbl M-perynatopa

Mpn BbiGOpe napametpa 10.03=0006 perynupoBaHMe napamMeTpa  OCYyLEeCTBNsieTcss Mo
NpoMNopLUNOHANbHOMY 3aKOHY PEerynupoBaHusi ¢ UMMYMNbCHbIM BbixodoM. B otnunumm ot WWWM-perynsatopa ans

mmnynbscHoro [l-perynatopa 3agaeTca [f[Ba nepuoja: TP — nepuon cnegosaHna UMMNYINbCoB U Tmax -

MakcumanbHas ONUTENbHOCTb UMMYyMbCa, YTO AaeT BO3MOXHOCTb BblAEpXMBaATb May3y MOCMe YnpaBnsioLLero
BO3AENCTBUS B Cly4vae YNpaBreHUs MHEPLMOHHbIMU OObekTamu. padmk poboTbl obpaTHoro u npsimoro [1-
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 pezynuposaHue
rae, OUT - sHaueHwe Bbixoaa M-perynsitopa B NpoLeHTax;

PV - sHaueHue nsmepsiemoro napametpa;
PVL - HayanbHoe 3HayeHue Lwkanbl namepeHus [2.03];
PVH - KOHEYHOE 3HayeHue LWKanbl namepexus [2.04];

P - 3oHa nponopuvoHanbHOCTM — BenMUMHa M3MEHeHWs BXOAHOTO curHana Heobxogumasi ans
dopmmpoBaHus ynpasnsiowiero sosgenctaus (0-100%) 1 3aBUCUT OT HACTPOWKW perynstopa:

P PV, - PV, :
Ke
SP - sapanue MM-perynstopa (3agaetcs ¢ nepeaHen naHenu);
DB - 3oHa HeuyscTBUTENBHOCTU (MEpTBas 3oHa) [10.02];
KP - koadpuLmMeHT ycunenus [1.00].

PucyHok 5.2.2 — [pagpuk peeynuposaHrus l1-peeynsmopa

BeixogHon curHan 6yget dopMmMpoBaThbCsl COrnacHo hopMyrbl:
OUT (%) = (sP-DB)-PV)

.100% - Ang o6paTHOro perynmpoBaHuns;

(PV —(SP-DB))

-100% - 4N NpsSIMOro perynpoBaHus;

OUT (%) =

Mpaduk hopMUpoBaHMS UMMNYBCHOTO BbixoAaa MM-perynatopa npeacTaBneH Ha pucyHke 5.2.3.
DO1 A

OouUT=25% |
>

OUT=50%
OUT=100% \
A -

-

max t

T

3

roe, T

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

PucyHok 5.2.3 — pagbuk chopmuposaHusi umynbCHO20 8bixoda [1-peaynsamopa
Mpumep. ns perynupoBanusi pH 3agaHbl cnegyolimne napameTpbl:

[1.00]=3 - koahDULMNEHT yCuneHus; [10.00]=3 cek - neprog cneaoBaHUs UMMNYbCOB;

[2.03]=2 pH - Ha4yanbHOe 3HaYeHuWe LLKarnbl U3MepPEHUs; [10.01]=2 cek - makcumanbHast ANMTENbHOCTb UMMNYNbCa;

[2.04]=10 pH - KOHEeYHOEe 3HaYeHNe LKasnbl N3MEPEHUS; [10.02]=0,5 pH - 30Ha HEYyBCTBUTENBHOCTW.
PaccunTbiBaem 30HY MPOMOPUMOHANBLHOCTU P — 10-2 _ 2.6666pH - [pn oGpaTHom perynuposaHum,

3afgaHum 6 n napameTpe 4 Bbixod ByaeT CoCTaBNATb T — ((6—0-5)—4),100% —56.25% - | pPadnyeckn cpabaTbiBaHne
2.6666
ANCKPETHOro BbIXoAa npy 3TOM NpeacTaBrieHo 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 ebixoda [1-peaynssmopa

5.7. MpwvHUMN pa6oTbl perynaropa MM-10-2

Mpeobpasoatenb-perynartop [M-10-2, cTpykTypHass cxema KOTOPOro npuBeAeHa Ha pucyHke 5.2,
npencrtaensgeT cobon YCTPOWCTBO M3MEPEHMS 3HAYeHWs BXOLAHOro napametpa, obpaboTku u npeobpasoBaHusi
BXOJHOrO CMrHana v Bblaayv ynpasnsitoLmnx BO3gencTeumm.

MpeobpasoBaTenb-perynatop Mn-10-2 paboTaet noa yrnpasneHuem COBPEMEHHOTO,
BbICOKOMHTEINPUPOBAHHOTO MUKpPOKOHTponnepa RISC apxuTekTypbl, M3roTOBMAEHHOr0 Mo BblCOKOCKOpOCcTHOM KMOT
TEXHOMOMMN C HN3KNM dHepronoTpebneHnemM. B NOCTOAHHOM 3anomuHatoLwem YCTPOMCTBe pacnonaraetcs 6onbLioe
KOnMM4ecTBO (DYHKLUMIA ANS pelleHus 3agady KOHTpons u perynupoBaHus. [locpeacTBOM  KOHMUIypUpOBaHUS
nonb3oBaTeNlb MOXET CaMOCTOSITENbHO HACTpamBaTh PErynsaTop Ha peLleHe onpeaereHHblX 3agay.

Mpeobpasoatenb-perynatop [M-10-2 ocHaweH aHanoro-ungpoBbiM NpeobpasoBaTeneM, yanamm
ANCKpeTHO-uudpoBoro BBoda M UUPO-ANCKPETHOro BbIBOA4A, CTOPOXEBbIMW CXeMaMu AN KOHTPONS LMKNOB
paboTbl nporpaMMbl, 3HeproHesaBucumon namsitelo EEPROM, NVRAM Ons coxpaHeHust MoNb30BaTeNbCKUX
napameTpoB KOHUrypaumm n gaHHHbIX.

BHyTpeHHsIs nporpamma npeobpasoBatenb-perynsitopa [M-10-2  yHKUMOHUPYET C  MOCTOSIHHBLIM
BPEMEHHbIM UMKknoM. B Hauyane kaxgoro umkna BHYTPeHHen paboyert nmporpammbl CUMTLIBAIOTCS 3HAYEeHUs
aHanoroBbIX BXOAOB, MPON3BOAMTCH cunThiBaHWe 1 obpaboTka knasmnaTypbl (nogasneHue apebesra n o6HapyxeHue
OOCTOBEPHOCTH), MPUEM KOMaHA M OaHHbIX U3 nocrnefoBaTenbHOro uHTepdeinca. Mpu nomowm 3TMX BXOAHbIX
CUrHanoB OCYLLECTBMAIOTCA, B COOTBETCTBUM C 3arnporpaMMMPOBAHHBLIMW (DYHKUMAMM W NONb3oBaTENbCKUMMU
napameTpamu KoHdurypaumm, Bce pacyeTbl. [locne 3Toro ocylwecTBrseTcs BblBO4 MH(OpMaLUn Ha AUCKpPeTHble
BbIXOAbl, HAa WMHOWKALMOHHbIE 3reMeHTbl, a TaK Xe UuKcauns BbIYUCIIEHHbIX BENMUYUMH ANS pexuma nepegayu
nocrnegoBaTenbHOro MHTepdenca.

5.8. PacnpegeneHue BXoAo0B-BbIXOA0B CTPYKTYp perynartopa MNM-10-2

CTtpykTypa AHano- AHano- Anarno- Ownck- Ounck- Ownck- Ounck-
perynaTopa, roBbIv roBbIi roBbIVA peTHbIN peTHbIN peTHbIN peTHbIN
onpegensiemas BXOZ4 BXOZ BbIXO[, BbIXOZ, BbIXOZ, BbIXOZ, BbIXOA,
napameTpom All Al2 AO1 DO1 DO2 DO3 DO4
[10.03]
0000 — nHgukaTop | Mapa- Mapa- PetpaHc | CBob. CBo0bG. CBo00. CBob.
meTp 1 mMeTp 2 muceus® | nporp. ® | nporp.? | nporp.? | nporp. ¥
0001 — Perynu- Bxon Bbixog, CBo0b6. CBo0b. CBo0b6. CBo0b.
aHarnoroBbiIi pyemblil | Temne- peryns- | nporp. ® | nporp.” | nporp.” | nporp. ¥
perynsitop ¢ napa- paTtyp- Topa
BHYTPEHHEN MeTp HoWA
obpaTHol cBasblo | pX/Eh Koppek-
umm
0002 — Perynu- Bxop PetpaHc | Bbixog Bbixoa CBo0. CBo6.
UMY TbCHBbI pyeMmbiit | Temne- muccus® | Bomble | Menbwe | nporp.” | nporp. ¥
perynsitop ¢ napa- paTtyp-
BHYTPEHHEWN MeTp HoWm
obpatHou cessbto | pX/Eh Koppek-
umm
0003 - Perynu- Bxopg PetpaHc | Bbixoa Bbixoa CB0b. CB00.
UMY FbCHBINA C pyeMmbiit | Temne- muceus® | Bonbwe | Mebwe | nporp. ® | nporp. ¥
BHELLHEN napa- paTtyp-
obpaTHol cBsiblo | MeTp HoWm
- C KOHLeBbIMU pX/Eh Koppek-
BbIKIlOYaTENAMM umm
0004 — 3-x Perynu- Bxopg PetpaHc | Bbixoa Bbixoa CB0b. CB00.
NO3MULIYOHHBbIA pyeMmbiit | Temne- muceus® | Bonbwe | MeHbwe | nporp. ® | nporp. ¥
perynstop napa- paTtyp-
MeTp HoWm
pX/Eh Koppek-
umm
0005 — 2-x Perynu- Bxon PetpaHc | Bbixopg CB00. CB0b. CB00.
NO3ULIYOHHBbIA pyeMmbiit | 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.
MMMYTbCHBIN pyembli Temne- muceus® | M- 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 BblIOpaHHOro Tuna perynsaropa (cMm. napametp 10.03), To cBo60AHbIN

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

2) Mpun ncnonb3oBaHUM OYHKUMKM PETPaHCMWUCCUMM Ha aHanoroBbli BbIXod npubopa pacnpegensiorcs
cnepyoLLMe aHanorosble curHansl perynatopa (CM. napameTpbl ypoBHS 9):

- 3HayeHune aHanorosoro Bxoga All, Al2; paccornacoBaHue perynatopa, Tekylee 3ajaHue perynstopa,
TONbKO A58 PYHKUUKM peTpaHCcMmUccum (Bo BCeX CTPYKTypax perynsitopos kpome 10.03=0001).

- MONOXeHNe MexaHn3Ma UMMYbCHOro perynsaTopa. BHyTpeHHss nepemeHHas cnexeHus 3a Bbixogom 6e3
obpaTHol CBA3MN.

5.9 Pacyer JOC oaneKkTpogHOM CUCTEMbI C HOPMMUpPYEMbIMU KOOpAUHATaMu
M30MNOTEeHLUMaNbHOMN TOYKN U onucaHue KoathpLNMeHTOB KOPPEKLUN 3NEeKTPOAHOMN
XapaKTepUCTUKKU

dopmyna 3asucumoctn SAC anekTpoaHow cuctembl E oT ypoBHSA pX pacTBopa umeeT BUA:
[ns NOCTpOeHns anNeKTPOAHOW XapakTepucTMkM ucnonesdyetcs Tabnuua 5.1.

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

rae Ei v pXi — HoMWHanbHble 3Ha4YeHUst KOOpANHAT U30MOTEHLMANBHON TOYKM ANEKTPOLHON CUCTEMBI,
Tp — TemnepaTypa KOHTponMpyeMon cpeapl (pacTeopa),
N — BaneHTHOCTb U3MepPSIEMOro 1oHa.

Mpumep pacuyeta A C namepuTenbHON INEKTPOAHON CUCTEMBI.

MNprmem Takne 3HaYeHNs OCHOBHbIX XapakTepuUCTUK N3MEePUTENBHOIO 3M1eKTpoaa 1 pacTeopa:
Ei =-50,00 mB, pXi =7,00 eq. N =-1.

Tabnuuya 5.1. 3asucumocme E = f (pX) dns pasnuyHbix 3Ha4eHUl memnepamypb! usmepsiemol cpedbl Tp.

3Hau. TemnepaTtypa KOHTponvpyemou 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
4,00 100,684 112,588 124,492| 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| -22,902 -20,918] -20,422| -18,934| -16,950 -14,966 -12,982 -8,022
6,75 -37,443|  -36,451f -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| -63,549 -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
7,75 -87,671 -90,647[ -93,623] -94,367| -96,599| -99,575| -102,551] -105,527| -112,967

Ha pucyHke 5.3 un3o6paxeHbl HECKOMNbKO 3NEKTPOAHbIX XapakKTepuCTUK ANS PasfnuyHbIX  3HAYeHWUi
Temneparypbl KOHTpoONUpyeMow cpedpbl (pactesopa) Tp.

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

Kak BugHO 13 xapakTepuctuk: 4em Gornblue Temnepatypa KOHTpOnupyemown cpefbl, Tem Gonblue yron
HaknoHa xapakTepucTukm k ocu pX. Bce npsmbie, He3aBMCMMO OT yrna HakrnoHa, NPOXOOAT 4epe3 TOuKy C
koopauHatamu (7; -50 MB), koTOpasi Ha3biBaeTCH M3ONMOTEHLMaNbHOMW TOYKOW 3MEKTPOAHON XapakTepucTtuku. Y
Ka>K4Ooro Tuna anekTpofa ¢ HoOpMUpYeMbIMU XapakTepUCTUKAMM eCTb CBOSI M30MOTEHLManbHas Toyka — O4nHaKoBas
ANsa pasnuuHbIx Tp.

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

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

Kak BugHo u3 copmynbl (5.4) S npaAmonponopunoHanbHO yriy HaknoHa O npsAMon anekTpoaHoun

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

Mpu kanubposke npubopa-nsmeputens pX ¢ nomowbio BydepHbix pactBopoB (npunoxeHvne E) moxHO
3aMeTUTb, YTO Ha NPaKTUKE OYEHb YaCcTO pearbHble XapaKTepUCTMKN 3N1eKTPoaos (S, pXi, Ei) noytn Bo Bcex cnyyasax
pa3bexHbl C yKa3aHHbIMU Ha 3nekTpog B nacrnopTe. [10aToMy He06X0AMMO MCNOMb30BaTh KOPPEKLMIO 3MEKTPOAHON
XapaKTepuUCTHKK.

KoppeKkuuio MOXXHO NMpoBOAMTL Kak ANs KPYTU3HbI S XxapaKTepuUCTUKN (M3MEHEeHWe yrna HaknoHa npsiMow),
TaK 1 koopauHaTbl pXi 3o0noTeHLMansHON To4kM (CMeLleHne npsamont no ocu pX). Popmyna (5.3) ¢ nokasatensmu
Koppekuumn npuobpeTeT BMA;

E = Ei + (S + Skor)*(pX — (pPXi + pXcwm)), (5.6)

roe  Skop — KOPPEKTUPYIOLLIEE 3HAYEHME KPYTU3HbI SNEKTPOAHON XapaKTepUCTUKK,
pXcm — KOPPEKTHpYIoLLEee 3HaYeHe KoopauHaTbl M30MOTEHLMANBHOM TOYKM.

\
E, mB

400

100

-50

PucyHok 5.3. 9nekmpo0dHble xapakmepucmuku 0718 pa3nu4Hbix 3HayeHul Tp.

Ha pucyHke 5.4 nsobpaxeHbl Npsmble, KOTOPLIE MOKa3bIBAIOT KOPPEKLIMIO KPYTU3HLI S, TO €CTb U3MEHEHMe
Skop.
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0
-50 7

PucyHok 5.4. KoppeKuusi Kpymu3sHbl S 31eKmpodHOU XapakmepucmukKu.
Skop1 < Skorz2 < Skors

Kak BuaHO u3 rpadpuka (pucyHok 5.4) Yyem Gonblue 3HaYeHe KOPPEKTUPYIOLLEero Bo3aencTeus Skop , TEM

oonbLue yron HakroHa  aneKkTpo4HON XapaKTepuUCTUKK. [pu 3TOM CTOUT 3aMeTUTb, YTO BCE TPW NpAMblE NPOXOAAT
yepe3 M30MNOTEHUMAarnbHYyld TOYKY, TO €eCTb W3MEHEeHue Skop He BMUSET Ha W3MEHeHWe KoopauHaT
M30MNOTEHLNANBHOM TOYKN.

Ha pucyHke 5.5 nso6paxeHb! NpsiMble, KOTOpble NOKa3bIBaloT KOPPEKLMo 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. Koppekuyusi cmeuieHusi pXcu 91eKmpoOHOU Xxapakmepucmuku.
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Kak BngHo u3 rpadmka (pucyHok 5.5) ecnu cmelweHune pXcm > 0, To npsiMasa cMmellaeTcs Bnpaso (npsimas
3), a ecnu pXcm < 0, TO cmeLleHne nponcxoamnT Breso (npsmas 1). MNMpu 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), AN 6onee TOYHOro
NpUBIMXEeHNa NPSMON 3MEKTPOAHON XapaKTePUCTMKN K pearnbHON, YTOObl 4OCTUYb HAUMEHbLLEW MOrPeLUHOCTH Ha
BCEM JduanasoHe u3mepeHus pX.

Ecnu BbibpaH Tvn nsmepsiemoro napametpa Bxoga All pX, (MpunoxeHue B: 2.00 = 0000), To cornacHo
dopmyn (5.1), (5.2) u (5.6) BbiTekaeT opmyna pacdeta pX C MNokasaTensiMM KOppPeKUMM CTaTUYeCcKon
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 paboTbl, YyPOBHEM 3alMTbl U YPOBHEN KOH(urypauum

Bonee pgeTtanbHO ypoBHM paboTbl, YPOBHM 3aLUWTbl U YPOBHU KOH(Urypauum onvcaHbl B MOCneayrLmx
pasgenax gaHHou rmasbl. [JuarpamMmma ypoBHen paboTbl, 3alwmThl U HAcTpoek npeobpasoBaTtenb-perynsatopa MM-10
npuBegeHa Ha puUcyHke 6.1.

MutaHne
BKITHOYEHO

U3meHeHMe pexnmoB paboyero ypoBHA (6.4)
® U3MeHeHue pexuma paboTbl perynatopa (6.4.1)
® N3MeHeHWe 3Ha4YeHus1 3agaHon Touku (6.4.2)
® N3MEHeHVe 3HaYeHns1 ynpaBnsioLLero BosgencTauns (6.4.3)

Paboyull ypoeeHb

o

YpoBeHb
KOHdUrypaumm
M HacTpoek (6.5)

PucyHok 6.1. Juaegpamma yposHell pabomel, 3auumsi U Hacmpoek rpeobpasosamerns-peaynsmopa [1r1-
10

6.2. YpOBHM 3aLUUTbI

YpPOBHU 3alnTbl B TOW UM MHOW CTEMEHW 3anpeLyarT BbINOMHEHWE HexXenaTenbHbIX OEeNCTBUN.
[aHHble Ypoe8HU 3awumepl I'lpeOHaBHaqubl ana 3awnTbl O60py/J,0BaHVIﬂ, TeXHOJIorm4eckoro npotecca
M B KOHEYHOM UTOre nosb3oBaTtena: OT HEBEPHOro Unu cnyqathoro BBOJA 3HAYEHUN 1 rlepekmoquMﬁ
pexnmonB paﬁOTbI, OT HEeCaHKUMOHMPOBAHHOIO UK HexenatenbHOro AoCTyna MNOCTOPOHHUX Nnnl K
cucteme ynpasrieHUdA.

NUmeemcsi HecKoslbKO ypOBHeﬂ 3awumsbl:

YpOBHM 3aWmThbI 1) YpoBeHb 3aLnTbl UBMEHEHMUS PEXNMOB paboyero ypoBHS

pa6o4ero ypoBHsi | 2) YpoBeHb 3alUMThbl UBMEHEHUS! BUAA U 3HAYEHUS 3a4aHHON TOYKU

YpOoBHM 3almThbl 1) YpoBeHb 3aLunTbl NPpY BXOAE B PEXMM KOHUrypauum Ana AocTyna K napametpam 1-n
U3MeHeHus rpynnbl

KOHdpUrypauum m 2) YpoBeHb 3alLnTbl MpK BXOAE B PEXUM KOHUrypauum ans goctyna kK napameTtpam 2-16-m
HacTpoek rpynn

6.3. Pabouun ypoBeHb. Pexxum PABOTA
I'Ip|/|6op nepexognTt Ha 3TOT YpOBEHb BCSAKWUN pas, korga BKro4YaeTcd nuTaHune.

N3 39TOro ypoBHA MOXHO NEeperTV Ha U3MEHEHME pexMmMoB paboyero ypoBHS MMM Ha YpPOBEHb
KOHpMrypaLmm n HacTpoexk.

OO6bIYHO 3TOT YpOBEeHb BbIOMpaeTcs BO BpeMsi paboTbl ANs yNpaBfieHUs KOHTYPOM perynuvpoBaHus. B
npouyecce pabombl MOXHO OCYLLECTBNATb MOHWUTOPVWHT, T.e. BU3yanbHO OTCMEXMBATb U3MEPSIEMYIO BeSIMYMHY,
3a[aHHYI0 TOYKY M 3Ha4YeHue YnpaBnsoLero Bo3aencTens. Kpome Toro, MOXHO OTCNEXMBaTb Ha CBETOAMOAHbLIX
nHOvKaTopax BuA BblGpPaHHOM 3a4aHHOW TOYKM, CUrHasmbl TEXHOSOTMYECKOM CUrHanmMsauuu npu npesblilleHnn
BEPXHEro M HUXXHEro npeaesioB OTKNOHEHNS.
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6.4. UameHeHMe peXxMmMoB pabo4ero ypoBHS, YPOBHU 3aliUTbl paboyero ypoBHs

Ha paboyem ypoBHe BO3MOXHO W3MeHeHVWe pexuma paboTel npeobpasoBaTens-perynsropa —
OCyLLeCTBMEHME Nnepexona U3 aBTOMATUYECKOro pexuma yrnpaBrneHus B PYYHOW pexum ynpasneHust u obpartHo,
OCYLLECTBNATb MU3MEHEHME 3HaYeHVe 3a4aHHON TOYKU, N3MEHATb 3HaYeHVe YNpaBnstoLWwero Bo3AencTaus (B py4HoM
pexume ynpasrneHus perynsatopom). Mimeetca ypoBeHb 3aluTbl OANS U3MEHEHWs pexvMMoB paboTbl paboyero
YPOBHS.

6.4.1. N3ameHeHMne pexnma paboThbl perynartopa

B perynsatope MM-10 umeeTcs ABa pexumMa paboThl yNpaBrieHUs 0GLEKTOM PerynupoBaHus:
® aBTOMaTUYECKUN PEXUM paboTbl U PYYHON peXumM paboTbl.
Pexum paGoTbl perynstopa - aBTOMAaTUYECKUA UMM PYYHOW SABNSETCSH 3aroMUHaeMbiM COCMOSHUEM.
Mocne BKIOYEHWUA MUTAHWUS PETYNATOP HAXOAUTCH B TOM pPeXWMe, B KOTOPOM OH Haxoausics Ha MOMEHT
OTKITHOYEHMS.

ABTOMaTNYECKMN knasuww [P/A] + [&] Py4yHon
pexum uHaukartop PYY pexum

ABTOMaTHN4YeCKUM pexxum paboThl. lepexon Ha py4YHON pexum paboTbl

ABTOMaTH4YeCKUM e B aBTomaTtnyeckom pexume paGOTbI perynaTtop ynpasnaeTt obObekToM perynmpoBaHua

pexum paboTbl cornacHo BbIOpaHHOrO 3akoHa perynupoBaHUss M C COOTBETCTBYHOLLMMU HACTPOVKaMu

nonb3oBaTens.

O PYY e B aBTOMaTU4eCcKoM pexume paboTbl nHamkatop PYY Ha nepeaHel naHenu norawueH.

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

{:} PYY e NHaomkaTop PYY Ha nepeaHen naHenun HaynHaeT MuraTb.

= [¢] e Ecnu onepatop Haxan knaeuwy [&] B npouecce MmuraHus uHgukatopa PYY
(NpnbnuantensHo 3-4 cekyHAbl) — NPOU3OMAET ¢hbukcayusi 8blbpaHHO20 pexuma WU perynsatop

® P nepeviaeT B pexumMm pyvyHoro ynpasnexusi, uHamkatop PYY Gynet ceetutbest — yto OyneT B

AarnbHenwemM ykasbiBaTb Ha PyYHON pexum paboThl.

YpoeeHb e Ecnu onepatop He nodmeepxdaem CBOUX OENCTBUIA HakaTueMm knasuwm [¢], To gaHHbIe
3awumsl OENCTBMSA  onepaTopa BOCMPUMHMMAOTCH Kak HeBepHoe [JeWCTBME WnW  CryyawHoe
nepekniYeHre pexunuma paboTbl.
e OTO W NpeacTaBnsieT ypoeeHb 3aujumbl OT Cly4aHOrO NEPEKNYeHNs pexmma paboThl,
nHamkatop PYY nepectaHeT muraTe U MoracHeT, a perynsatop OoCTaHeTCs B aBTOMaTUYECKOM
pexume yrnpaBreHust.

Py4yHoWn pexum pabotbl. llepexon Ha aBTOMaTUYECKUA PeXMM PaboThbl

PyyHou pexum e B pyyHOM pexvme paboTbl onepaTop C nepegHel naHenu C NOMOLLUBIO KnaBuw [A]
paboThbl “Oonbwe” u [VY] “meHblue”, ynpaBnsieT BbIXOAOM perynsitopa, TeM cambiM dopmupyeT
3Ha4eHne ynpasnsoLLLero BO3AENCTBUS, NOAaBaeMOe Ha UCMOMHUTENbHBIA MEXaHN3M.
® ryy e Vingnkatop PYY Ha nepegHen naHenu ceeTuTCA.
< [P/A] o [Ina nepexoga B aBTOMaTUYECKNIA PEXUM PEXUM YNpaBneHns HeobXoaMMO HaxaTb KnaBuLLy
[P/A] Ha nepegHen naHenu perynsTtopa.
{:} PYY e NHaukatop PYY Ha nepegHen naHenn HaynMHaeT MuraTb, €Crv onepaTop Haxan KnasuLly
[¥] B npouecce muraHua uHgukatopa PYY (npubnusutensHo 3-4 cekyHabl) — npousonget
= [¢] ukcayusi 8bIbpaHHO20 pexuma W perynsatop nepervgeTr B PEXUMM aBTOMATUYECKOro
ynpaenexus, wHaukatop PYY noracHetr — 4yto OygeT B pganbHevwem ykasblBaTb Ha
O pPyd aBTOMAaTUYECKUIN pexmM paboThbl.
YposeHb e Ecnu onepatop He nodmeepxdaem CBOVX AENCTBUI HaxaTvem knaeuwu [&], To AaHHble
3awumsi JeNcTBMA  onepaTopa BOCMPUHMMAIOTCA Kak HeBepHoe [OeWCcTBMEe WnuM  crnyyarniHoe

nepekntoyveHne pexuma paboTbl.

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

Mpu BkNtoveHUM npeobpasoBaTenb-perynatopa [M-10 yctaHaBnuBaeTcs pexum PABOTA. Ha agucnnei
pH/mV MAPAMETP BbIBOOUTCS 3Ha4YeHMe u3amepsieMol BennynHel, a Ha gucnnen 3BO/T°C — 3HavyeHne 3agaHHom
TOYKM MNWN 3HAYEeHWe TemnepaTypbl NPU PYYHON MM aBTOMaTUYECKOW KOPPEKLMN.

B npeobpasosatenb-perynatope [1M-10 wmeeTcAa 3apgaHHas Todka, WCNoOnb3yemMasi TOMbKO B
aBTOMAaTMYECKOM pexuMe yrnpasneHus. BHYTpeHHAs 3agaHHas Toyka u3MeHsieTcsl ¢ nepepHen naHenu npubopa.
3HayeHne BHYTPEHHEN 3adaHHOW TOYKU SBNAETCA 3arnoMuHaeMblM 3HavyeHueMm. [locne BKMAOYEHUS NUTaHUs
perynsTop HaunHaeT paboTy C TeM 3HaYeHNeM 3a4aHHOW TOYKW, KOTOPOe ObINo Ha Ha MOMEHT OTKIOYEHUS.

MN3meHeHMe 3Ha4YeHUsA BHYTPEHHEN 3aAaHHOW TOYKMU

e [Mpubop HaxoouTCsi B peXuMMe BHYTPEHHEN (rokanbHOW) 3adaHHOM TOYKM, O 4YeM

[ 3B cBuaeTenbcTByeT cBeveHve uHavkatopa 3BM. Vnaukatop 3B pormkeH cBetutcs (Mnu
MUratb) Ha BCEM MPOTSHKEHMM Onepauuy No U3MEHEHUID 3HaYeHUs1 BHYTPEHHEN 3ajaHHOMW
TOYKM.

= [3BAO] o [In9 n3MeHeHnsi 3Ha4YeHUs1 BHYTPEHHEN (MoKanbHOWM) 3a4aHHOM TOYKUM HEOOXOANMO HaxaTb
knasuwy [3BAO].

{:} 3B4 e Ha nepeaHeli naHenu HaumMHaoT muratb nHamnkatop 3BA v gucnnen 3BAO/T°C. Ha gaHHoM

aTane npu wmurawowem uHaukatope 3BLO u aucnnee 3BO/T°C BO3MOXHO M3MEHeEHue
3Ha4YeHUs BHyTPEeHHeW (NoKanbHOW) 3a4aHHON TOYKM.

3A A
§ 015.0
e C nepegHen naHenu ¢ nomoLlbio knasuw [A] “Gonbwe” n [ V] “MeHblue”, yCTaHOBUTL
<« [A] HeobxoAMMOe 3HayeHue BHYTPEHHeW 33a4aHHOW TOYKM, WHAWLMPYEMOW Ha Aucnnee
T [V] 3BO/T°C.

e Ecnu onepatop Haxan knasuwy [¢'] B npouecce MuraHus wuHgvkatopa 3B
= [&] (NnpnbnuantensHo 3-4 cekyHAabl) - Perynsatop neperaeTr Ha pexum ynpaBreHusi ¢ HOBbIM
3HaYEeHNEM BHYTPEHHEN 3a4aHHOW TOYUKM.

e NHoukatop 3BM nepectaeT muratb U CBETUTCS POBHbIM CBETOM, YKasbiBasi TEM CaMblM,
® 381 4YTO MHAMLMPYETCS 3aAaHHas Toyka.

e Ecnu onepatop He nodmeepxdaem CBOUX AelCTBUIA HaxaTueM knasuwm [¢] B npouecce
YpoeeHb MuraHus uHavkaTtopa 3B[ (npubnuantensHo 3-4 cekyHabl), TO AaHHbIE AECTBYS onepaTopa
3awumsi BOCMPVHUMAIOTCS Kak HEBEPHOE [e/CTBME UM CryYyalnHoe U3MEHEHWE 3HaYeHMS.

e OTO 1 NpeacTaBnseT yposeHb 3alyimsbl OT CIly4ahHOro U3MEHEHMWSI 3HaUYEeHUs] BHYTPEHHEro
3aganus, uHankaTop 3B[ nepectaHeT MuUraTb M Ha4YHET CBETUTLCS, a PETYNATOP BEPHETCS B
paboTy C NPEXHUM 3HAaYEHWEM BHYTPEHHEN (NOKanbHOW) 3a4aHHON TOYKM.

6.4.3. N3ameHeHuMe 3Ha4YeHUs ynpaBnsloLero BoO3gencTeBus

o [1Ns n3amMeHeHMs 3Ha4YeHns ynpaBnsoLwero BO3AeNCTBUS PErynsaTop AO0MMKEH HAaX0AUTLCS B
py4YHOM pexume ynpasreHus. Ecrnv perynatop HaxoguTca B aBTOMaTUYECKOM peXume, ero

® rPyy HeobX0AMMO NepeBeCcTU B PyHHOW PEXUM ynpaBneHus — cM. pasgen 6.4.1. Migukatop PYY
Ha nepegHen naHenu ceeTuTcs. BbibpaH py4HOW pexum ynpaBneHus.

&= [A] e B py4yHOM pexume paboTbl onepaTop C nepefHen MaHenu ¢ NOMOLLbl knasuw [A]
[V] “Gonbe” n [V] “MeHblle”, ynpaBnsieT BbIXOAOM perynatopa, TeM cambiM dopMupyeT
3Ha4yeHve ynpasnsaioLero BO3AenNcTBUs, NogaBaemMoe Ha UCTONHUTENbHBI MEXaHN3M Yepes

krtoun BOJIbLUE-MEHbBLLE.

e Ha gucnnee BUXIO nHavumpyeTcsa 3HadeHMe BbIXOAHOMO curHana (B %), BblgjaBaeMoro Ha
aHanoroBbIN BbIXOA UM MOLLHOCTU BblJaBaeMoOWN Ha BbIXOAHble Krtoun bonblie-MeHbLue.

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

BUXIA

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 SHEPrOHE3ABUCUMON NamMsITK.
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6.5. YpoBeHb KOH(Urypaumm n Hactpoek

e C MOMOLLbI0 3TOrO0 YPOBHS BBOASAT NapaMeTpbl M KOHCTaHTbl perynsrtopa, napamMeTpbl CUrHanusauuu
OTKIMOHEHUI, napameTpbl UnbTpa, NapameTpbl 3ajaHusl TUNa Bxofa, TUMa yrnpasrieHusl, BUAA 3a4aHHON TOYKY,
napameTpbl ceTeBoro o6MeHa, napameTpbl KanuBGPOBKW, a TakkKe pPeXuMbl paspelleHuss Bxoda B MEHH0

KOHMrypaumm 1 3anucu napameTpos.

e [lapameTpbl pasgeneHbl Mo rpynnam, Kaxaas M3 KOTOpbIX HasblBaeTcs "ypoBeHb". Kaxpoe 3agaHHoe
3HayeHne (dNeMeHT HaCTpOMKW) B 3TUX YPOBHAX HasbliBaeTcs “"napameTpom”. [MapameTpbl, ucnonb3yemble B
perynsatope [1-10, crpynnupoBaHbl B cnegytowme 16 ypoBHeN 1 NpeacTasrneHbl Ha gnarpammMe — CM. PUCYHOK 6.2.

NHavkauusa 3HaueHusi napameTpoB KOH(UIypaLmm 1 UX HOMEepPOB yKasaHbl Ha puUcyHke 6.3.

Bbi30B ypoBHs
KOoHcUrypaumm n HacTpoek
ns3 pexxuma PABOTA

ANUTENbHbLIM HAXXaTUeM
6onee 3 ¢ knaBuwm [t Y]

s ﬂepexo,q B aBTOMaTU4eCKOM pexnme

Bbixoa u3 ypoBHsi
KOHcurypaumm n

IS
~[Zon]  p{z00
| 0
[1.02] [2.02]
v v [aHHble  YpOBHU  KOHpUrypaumu
OOCTynHbl  Tonbko B PYYHOM
EM Iﬁ"l_l pexume ynpasreHus!
E | z2
V v

PucyHok 6.2. [Juazpamma yposHel KOHguaypayuu U Hacmpoek

NAPAMETP

I Y B Ve
T

3HauyeHue napameTpa

Homep napameTtpa

= YPOBEHb 2
T e OB 2 o
. i1 i

BMXIA

——— cumsonebl MNP yka3biBatoT o
SR R TOM, 4TO NpMbop HaxoAuTCA B
". pexume KoHdurypaumm

PucyHok 6.3. MHOuKauus 3Ha4eHuUs napamempos KoHguaypauuu U Ux HOMepoe.

6.5.1. BbI30B ypOBHS KOHdUrypauum nu HacTpoek

BbI30B ypoBHS KOHbUrypauum n HacTpoek ocylecTnsieTcs us pexuma PABOTA anuTtenbHbiM, 6onee 3-x
CeKyH[l, HaxaTuem knasuwm [t ¥]. MNpeobpasosaTtenb-perynatop MNM-10 MOXET HAXOAUTLCA B OAHOM U3 PEXUMOB —
pyYHOM wnu aBTomatuyeckoM. OTNMYME B KONMUYECTBE BbI3bIBAEMbIX YPOBHEN KOHUrypauum B pasfnyHbIX

pexumMax — CM. auarpamMmmy NnpuBefeHHyto Ha pUCyHke 6.2.
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6.5.2. HasaHauyeHue ypoBHen KOHUrypalum

Howmep DocTtyn kK YPOBHIO B pexumax
YPOBHA Hasnauenve YPOBH3 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 BbIOOpa napamMeTpoB Ha KaXAOM YpPOBHE HEeobXOoouMO HaxaTb
knasuwy [&]. Mpu kaxgom Haxatum knasuwm [&J] npoucxoaut nepexod K

—>| NapameTp 1 I criegywuiemy napameTpy.
‘ e Ecnu Haxatb knasuwwy [¢] Ha nocneaHem napameTpe, AUCNeN BEPHETCS

NapameTp 2 K NepBOMy napameTpy TEKYLLEro YPOBHSI.
\

MapameTtp 3

H

JEE

Y
ﬂaEameTE N I

B

H

6.5.4. DukcupoBaHue e YT1OObl M3MEHUTb HACTPOWKM NapameTpoB MMM YCTAHOBKM, MOMb3yWTeChb
HacTpoek knasuwamu [A] vnu [V¥], a 3aTtem Haxmute knasuwy [&]. B pesynbTate
HacTporika OyaeT 3achmkcupoBaHa.
e HeobxoanMo MOMHWUTL, YTO PUKCALMSA U3MEHEHUA MPOUCXOAUT TOMbKO MO
knasuwe [J].
e Ecnu Ha ypoBHe koHMurypaumu n HacTpoek Obln Bbi3BaH napameTp Ans
MoauukaumMn 1 He HaxvMmanacb HUM OdHa U3 KnaBWUW B TEYEHME OKOMo 2-X
MUHYT, npubop nepenget B pexum PABOTA. [axe ecnu napameTtp 6bin
MOAMMMUMPOBaH M He Haxumanacb knasuwa [¢'], TO B TeYeHue Okomno 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 nepexoga 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 (KO3MULIMEHTOB) B 3HEProHe3aBNCHMMYIO
namsTe (cM. pasgen 6.5.5), B NpOTMBHOM cflyyae BBeAeHHas MHMOoPMaLus He
ByaeT coxpaHeHa Npu OTKIIOYEHUW MUTaHWA perynsTtopa.
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6.5.5. YpoBeHb paspelueHUss BxoAa B KOHUrypaLu1io M 3anucb napaMeTpoB B
3HeproHesaBUCUMYIO NaMsATb

1) BbI30B ypoBHS KOHMIypaumm n HacTpoek ocyliecTarnsieTcs u3 pexuma PABOTA anutenbHbiM, Gonee
3-X cekyHf, HaxaTuem Knasuwy [4¥]. Monb3osaTens nonyvaer goctyn Tonsko kK YPOBHIO 1 (c Haubonee yacto
MCMonb3yeMbIMU ONepaTUBHLEIMU NapaMeTpamu).

2) Ansa nepexoaa Ha YPOBHW koHdburypauum 2-16 Heobxoammo Ha YPOBHE 1 Beibpatb napametp 1.07 n
C nomoLblo knasuw knaeuww [ A] u [ V] BBecTu naponb 0002. HaxaTb knaeuwwy [¢]. MNocne aToro, nyTem HaxaTus
Knasuwwm [4¥], BoO3MOxeH Bxog Ha YPOBHMU 2 - 16.

3) MNpn YacToM pedakTMpoBaHUM MapamMeTpoB, MMEETCS BO3MOXHOCTb OTKMOYMTb YPOBEHb CUCTEMbI
3awmThl (MPegHasHavYeHHbI Ans 3awuTel OT MOAUdMKaLUM napameTpoB NpU CAyYaHOM WM HexenaTeslbHOM
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 KOHuUrypaumm

16.00

0000 BbI30B ypoBHA KOHdUrypaumm u Hactpoek u3 pexumma PABOTA ocyuiecteBnsaercs
AnuTenbHbIM Gonee 3-X CeKyH[ HaxaTueMm KnasBuiuM [£¥], C OOCTYrOM TOMbKO Ha
YPOBEHb 1.

0001 PaspeLueHne nporpaMmmMmmpoBaHus.

Bbi3oB ypoBHA KoHGWrypaumm n Hactpoek u3 pexuma PABOTA ocyuiecTtBnsieTcs
AnuTenbHbIM Gonee 3-X CeKyHO HaxaTueM Knasuwu [{¥], C [OOCTynom Ha Bce
YPOBHW, 6e3 BBoga napons B napametpe 1.07.

Mapamemp 16.01. 3anuck napamempos 8 3Hep2oHe3a8UCUMYHO Namsimb

3HavieHve napameTpa Bxopn Ha ypoBeHb KoHduUrypauum

16.01
0000 3anuncb NapamMeTpoB B SHEProHe3aBUCKMYIO NaMATb He 1pou3sodumcsi
0001 3anuncb NapamMeTpoB B SHEProHE3aBUCHMYIO MaMsATb 7POU3800UMCS CrEAYIOLLMM

obpasom:

1) MpoussectTn MoandUKaLMIO BCEX HEOGXOAUMbIX MApaMeTPOB.
2) YcTaHoBUTL 3Ha4YeHue napameTtpa 16.01 = 0001.

3) Haxatb knasuwy [&].

4) Ha gucnnee 3BA/T°C nosiBsatca cumsorbl "3MM", ykasbiBasi 0 TOM, YTO NPOUCXoauT
onepauus 3anucy B SHEProHE3aBUCUMYIO NaMSITh.

5) Mocne yka3aHHbIX onepaumn OyaeT npou3sBeaeHa 3anucb BCex MoanMULMPOBaHHBIX
napameTpoB B 3HEpProHe3aBuncnmMyto namatb. [locne nposegeHus 3anvcu napameTpoB
npubop nepeniget B pexum PABOTA. TNocne 3anucu napameTtp 16.01 aBTomatnyecku
ycTaHaBnuBaeTtcsa B 0000.
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7. KOMMyHUKaLUMOHHbIEe PYHKLUN

MukponpoueccopHbin  npeobpasoBatenb-perynatop  [M-10  wmoxeT  obecneuntb  BbIMONHEHUE
KOMMYHWKaUMOHHON (PYHKUMM MO mHTepdency RS-485, nossonswoLwen KOHTponMposaTb U MoandumumpoBaTb €ro
napameTpbl NPY NOMOLLY BHELLHErO YCTPOMCTBA (KOMMbIOTEPA, MUKPOMNPOLECCOPHOW CUCTEMBI YNPaBeHNUs).

WHTepdbeic npepgHasHavyeH Ansi KoHdurypvpupoBaHust npubopa, AN UCMONb3oBaHUS B KayecTBe
yAaneHHoro KOHTponnepa npu paboTe B COBPEMEHHbIX CETSX ynpasneHus u cbopa uHgopmaumun (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 XapaKTepUCTMKN npeobpasoBaTenb-perynaropa
Mr-10 Takum ob6pas3om, 4TOObI OHM COBMaganuM C HacTpokamu obmeHa [aHHBIMW TIaBHOrO KOMMbIOTEPA.
Xapaktepuctukmn ceteBoro obmeHa Hactpavsatotes Ha YPOBHE 11 koHdwurypaumm.

Mpn obMeHe no nHTepdencHOMyY kaHamny CBSA3M, eCrny NPOMCXOAUT nepefada AaHHbIX OT KOHTponnepa B
ceTb, Ha NnepegHen naHenu npeobpasosaTenb-perynatopa muraeT nHankatop IHT.

MporpammHOZOCTYMHblE perucTpbl npeobpasosatenb-perynatopa [M-10 npusegeHbl B Tabnuue 7.1
pasgena 7.1. loctyn Kk pernctpam onepatuBHoro ynpaeneHus No 0-11 paspelueH NOCTOAHHO. [JocTyn K perucTpam
nporpaMmMupoBaHust U koHdpurypaummn No 12-33 paspeluaeTcsi B criyyae yCTaHOBKM B «1» perncrpa paspeLueHus
nporpammupoBaHuss No 11, KOTOpoe BO3MOXHO OCYLLECTBUTb Kak C MepedHew naHenu npeobpasoBaTerib-
perynsatopa [-10, Tak u ¢ nepcoHansHon OBM.

KonuyectBo 3anpalivBaembix PerMcTpoB He AOMMKHO MNpeBbiwaTb 16. Ecnu B Kagpe 3anpoca 3akasaHo
6ornee 16 pernctpos, npeobpasoBaTenb-perynstop MM-10 B 0TBETE OrpaHUYNBAET UX KONIMYECTBO A0 NepBbIX 16-Tu
pervcTpos.

Mpn nporpammupoBaHnm ¢ 3OBM HeobxoOMMO KOHTPOMUPOBATb AManas3oHbl W3MEHEHUs] 3HaYeHWN
napameTpoB, yka3aHHble B Tabnuue 7.1 pasgena 7.1.

Ona oGecneyeHnss MUHMMaNbHOrO BPEMEHW peakuuMm Ha 3anpoc ot OBM B KOHTponnepe cyuiectsyeT
napametp — 11.02. «TanM-ayT kagpa 3anpoca B CUCTEMHbIX TakTax KoHTponnepa 1takt = 250 Mkc». MuHMMansHo
BO3MOXHbIE TaM-ayTbl ANS PasfnyHbIX CKOPOCTEN CneayroLme:

B Tanm-ayT,
pemMs nepegauu
CkopocTb, 6ut/c Kagpa 3anpoca, B cmTeM_Hb'x TakTax
el 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 nepegaun kagpa 3anpoca - naketa u3 8-mv 6anT onpegenseTcs COOTHOLLEHNEM
(roe: oouH nepenaBaembivi 6anT = 1 ctapT 6ut+ 8 6MT + 1cTon 6uT = 10 6UT):

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

Ecnun Habnopatotcs Yactble c6ou npu nepedade AaHHbIX OT KOHTponnepa, To HeoGX0AUMO YBENWMYUTL
3HayYeHWe ero TarM-ayTa, HO Mpu 3TOM YYeCTb, YTO HEOBXOAMMO YBENUYNTL BPEMSI MOBTOPHOrO 3anpoca ot 9BM,
T.K. BCEraa BpeMsi MOBTOPHOrO 3anpoca AOSKHO ObiTb Gorblue TaliM-ayTa KOHTpornnepa.
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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 Avnana3oH nameHeHUA
KoA onepauuu perucTpa [MapameTp ypoBHA KOHdUrypaumm] (AecATUYHbIE 3HaYeHuUs)
03 0 Peructp ngeHtudukauum nsgenusa [11.03]:
Mn.6anT - koa n mogens usnenus 60 DEC, XX.60 DEC (no-6amntHo)
Crt.6awT - Bepcus nporp. obecneveHns XX DEC XX.3C HEX (no-6antHo)
- 1,2 He ncnonb3aytoTcs (pe3epBHble perucTpbl) -
03 3 3Ha4yeHne aHanoroeoro Bxoga All, napameTp -9999 — 9999
03 4 3HayeHve aHanorosoro Bxoga Al2, -9999 — 9999
TepMOKOMNeHcaLusi
03 /06 56,7,8 CocTosiHne guckpeTHbix Bbixogos DO1 - DO4 0 — OTKMOYEH, 1 — BKNIOYEH
03/06 9 3HaueHue ynpaBnsioLero Bo3aencTauns, nogasae- 0-999
MOro Ha aHanoroBbli Bbixog AO perynsitopa
03 /06 10 Pexvm paboTbl perynatopa 1 — py4How, 0 — aBTOMATUY.
- 11 He ncnonbayeTcsi (pe3epBHbIN perucTp) -
03 /06 12 3apgaHHas Touka -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 Bpewms anddepeHumposanus [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 (pe3epBHbIN perucTp) -
03 /06 29 Pa3speweHue npoepammuposaHusi [16.00] 0 — 3anpeweHo, 1 — paspeweHo
03/06 30, 31 Twvn wkanel aHanoroseix Bxodos 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 lMocTosHHas BpeMeHu LmdpoBoro unbtpa 0-600
aHanoroBbIx Bxogos All, Al2 [2.02], [3.01]
03 /06 34 HwxkHWIN Npegen pa3maxa Lwkanbl Bxogos All -9999 - 9999
[2.03]
03/06 35 BepxHui npepen pasmaxa wkansl Bxogos All -9999 - 9999
[2.04]
03/06 36 PesepB -
03/06 37 Pe3sepB -
03 /06 38 CurHanumsaums otknoHeHus MIN — [1.04] -9999 — 9999
03 /06 39 CurHanusaums otknoHenuss MAX [1.05] -9999 — 9999
03 /06 40 Twn namepsiHHoro napameTpa pX, Eh Bxoga All 0000 — pX, 0001 — Eh
03/06 41 KoopaunHaTa n3onoteHumanbHom Toukm Ei [2.05] -9999 — 9999
03 /06 42 KoopaunHaTa n3onoteHumanbHown Touku pXi [2.06] -19,99 — 99,99
03/06 43 BaneHTHOCTb n3mepsiemoro noHa [2.07] -002 - 002
03/06 44 Pexum koppekuun no temnepatype [3.02] 2— aBTOMaThy.
— PYYH.
03/06 45 3HayeHue TemnepaTypbl B pexuMe aBTomatndeckon | - 50 —200°C
Koppekuum [3.03]
03 /06 46 CwmeueHue [2.08] -9999 — 9999
03 /06 47 Koppekuusi KpyTusHbl [2.10] -2-2
03 /06 48, 49, 50, 51 | Homep aHanoroBoro Bxoga Ans ynpaBrneHus 0000 — 0004
ONcKpeTHbIM Bbixogom [4.00], [5.00], [6.00], [7.00]
03/06 52,53, 54,55 | 3HaveHune aHanoroBoro Bxoga Ans ynpasneHus -9999 — 9999
OVICKPETHBIM BbIXOA0M
03/06 56, 57, 58,59 | Jloruka paboTbl BbIXOAHbBIX YCTPOWCTB 0000 — 0004
DO1, DO2, DO3, DO4
[4.01], [5.01], [6.01], [7.01]
03 /06 60, 61, 62, 63 | 'MCTepe3nc BbIXOOHBLIX 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]
03/06 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
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(OKOHYAHUE)

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

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 Cratuyeckas banaHcuposka [10.05] 0 — oTknoYeHa, 1 — BKYeHa

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 OrpaHuyeHne MWH aHanorosoro Bbixoga (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 U3MEHEHMUS 3a4aHHOM TOYKM 0-999,9
[1.03]
03 /06 77,78 Kannbposka Hyns Bxogos All, Al2 [12.00], [13.00] -9999 — 9999
03/06 79, 80 Kannbposka 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 perynatopa 0000 — obpaTHoe (E=SP-PV)
[10.04] 0001 — npsimoe  (E=PV-SP)

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

03/06 85 MwuH. (Makc) gnutenbHocTb Mmnynbca TmuH [10.01] | 0 — 9999

03/06 86 "'ncTepesnc TeXHONOrMYECKON CUrHanusaumm, 2-x 0-900
NO3ULMOH. 1 3-X NO3ULMOH. perynsatopa [1.06]

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

03 /06 38 KanubpoBka makc. aHanor. Beixoga AO1 [14.02] 500 — 1500

03 /06 89 30Ha HEYYBCTBUTENBHOCTM 3-X MNO3ULMOHHOTO 0—9999
perynsitopa (MeptBast 3oHa) [10.02]

03/06 90 BesonacHoe nonoxexune BbIxoAa perynaropa B 0 — nocriefjHee nonoxexune
crnyyae oTkasa [aTyuka, NUHUM CBA3U 1N 1-0% (otkn.)
n3MepuTensHoro kaHana [10.10] 2-100% (Br.)

3 — 6esonacHoe nonoxeHune
YCTaHaB/I1B. NOJIb30OBATENIEM

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

DO2, DO3, DO4 B criyyae oTkasa gatyuka, JIMHUn 1 — oTKn.
[4.05], [5.05], [6.05], [7.05] 2 — BKI.

03 /06 95 3HayeHne 6e3onacHoro NonoXxeHus 0-999
ycTaHaBnnsaemoro nonb3osarenem [10.11]

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

- 97 He ncnonb3yeTcs (pe3epBHbIN perucTp) -

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

03/06 100 CrpykTypa perynstopa [10.12] 0000, 0001

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

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

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

03 104 TarM-ayT Kagpa 3anpoca B CUCTEMHbIX TakTax 0001 - 0200
1takT = 250mkc [11.02]

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

03 106 CkopocTb o6meHa [11.01] 0000 — 0012

MpumeyaHue. Perynsatop MM-10 o6meHnBaeTca AaHHbIMU no npotokony Modbus RTU B pexwume "No Group Write" -

CTaH,D,apTHbIVI NPOTOKON bes nogaepXkn rpynnoBoro ynpaesneHna AUCKPEeTHbIMU CUrHanamu.
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7.2. MODBUS npoTtokon

7.2.1. ®opmar Kaxgoro 6aiTa, KOTOpbI NPUHUMAETCA U NepegaeTcsl KOHTponiepamMu crieayowWwmin:

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

Kagp Modbus coobliennsi cnegyoLwuii:

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

foe k<16 — konuuyecTBO 3anpaluMBaeMbix peructpoB. Ecnv B kagpe 3anpoca 3akasaHo Gonee 16
perucTpoB, npeobpasoBaTenb-perynstop [M-10 B oTBETE OrpaHUYMBaEeT WX KONMMYECTBO A0 MepBbiX 16-Tu
perucTpos.

7.2.2. Device Address. Agpec ycTporcTBa

Appecc koHTponnepa (slave-yctpoictea) B cetn (1-255), no kotopomy obpawiaetcas SCADA cucrema
(master-ycTponcTBO) CO CBOMM 3anpocom. Korga yganeHHbI KOHTpOrmnep rnockbiniaeT CBOW OTBET, OH pasmMeliaeT
3TOT e (COBCTBEHHbIV ) agpec B 3TOM Mnone, YTobbl master-ycTpoiCcTBO 3Haro Kakoe slave-yCcTponcTBo OTBeYaeT Ha
3anpoc.

7.2.3. Function Code. ®yHKUMOHaNbHbIA KOA onepauum

MM-10 noppepxumBaeT cnegyowmne yHKLUUN:

Function Code PyHKUMA
03 YrteHwne perncrpa(oB)
06 3anucb B 0gUH perncTp

7.2.4. Data Field. None nepegaBaeMbIX AaHHbIX

Mone paHHbIX coobuweHus, nocbinaemoro SCADA cucteMoWn yaaneHHOMY KOHTPOMnepy COAepXuT
Ao6aBo4HO MHMOpMaumio, koTopas Heobxoguma slave-ycTponcTsy ans getanusauuy dyHkumm. OHa BKNoYaeT:

® HavanbHbIN aapec perncTpa 1 KoNMYecTBO perncTpoB Ans dyHKumn 03 (4TeHre)

® afpec perncTpa n 3HayveHHue 3Toro permcrpa Ansa dyHkuum 06 (3anuch).

Morne faHHbIX COOBLLEHNS], MOCHINIAEMOrO B OTBET yAarneHHbIM KOHTPOMNEPOM COAEPXKUT:
® KONMYecTBO GalT oTBeTa Ha yHkUMo 03 1 CoAepXUMOe 3anpaLlMBaeMblX PerMcTpoB
® a[ipec perucTpa u 3HaueHHue 3Toro permctpa ans gyHkumum 06.

7.2.5. CRC Check. None 3Ha4eHNsA KOHTPONbLHOW CYyMMbI

3HayeHVe 3TOro Mons - pes3ynbTaT KOHTPOSIS C MOMOLLbIO LIMKIIMYeckoro m3bbiTouHoro koga (Cyclical
Redundancy Check -CRC).

Mocne dopmupoBanns coobuwennss (address, function code, data) nepeparwliee YCTPOMCTBO
pacuutbiBaeT CRC kog v nomelaeT ero B KoHel, coobuieHus. MpuemHoe ycTporcTBo pacuutbiBaeT CRC kof
NPUHSATOro coobLleHnst n cpaBHMBaET ero ¢ nepegaHHbiM CRC kogom. Ecnn CRC kop He coBnagaet, 370 03HavaeT
4YTO UMEET MECTO KOMMYHMKaLMOHHas olnbka. YCTPOWCTBO He BbINOMHSAET AENCTBUMA U HE AaeT OTBET B cny4ae
obHapyxeHusa CRC owmnbku.

MNocnenosarenbHocTb CRC pacyeTos:

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

. Nckntovarowwee UITN ¢ nepebimu 8 6uT BanTa cooblyeHus n cogepxumeim CRC peructpa.

. Caswvr pesynbTata Ha oguH 6uT BNpaeo.

. Ecnn casuraembivi 6ut = 1, nckntovarowee UM cogepxumoro pernctpa ¢ A001h 3HaueHnem.

. Ecnu cosuraembivi 6ut Hynb, NOBTOPUTL Liar 3.

MoBTopsaTh Wwarn 3, 4 n 5 noka 8 cosmros He ByayT MMETb MECTO.

. Ucknirovarowee UIN co cnepyowmmn 8 6ut 6anta cooblueHns n cogepxmmbim CRC pernctpa.
. MoBTOpATHL Warn ot 3 4o 7 noka Bce 6ainTbl coobLeHns He obpaboTatoTcs.

. KoHeuHoe cogepxummoe pernctpa v 6yaeT 3HaYeHUeM KOHTPOSbHOW CyMMbI.

©CONDUTAWN P

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

Appec yctporicta 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 Two byte (16 bit) Register Overflow
HB LB Bit

Load 16 bit register to all 1 1111 1111 1111 1112 O

First byte is address 06 0000 0110

Exclusive OR 1111 1111 1111 1001

1st shift 0111 1121 1111 1100 1

A001 1010 0000 0000 0001

Exclusive OR 1101 1111 1111 1101

2nd shift 0110 1121 1111 1110 1

A001 1010 0000 0000 0001

Exclusive OR 1100 1111 1111 1111

3rd shift 0110 0111 1121 1111 1

A001 1010 0000 0000 0001

Exclusive OR 1100 0111 1111 1110

4th shift 0110 0011 1121 1111 O

5th shift 0011 0001 1121 1111 1

A001 1010 0000 0000 0001

Exclusive OR 1001 0001 1111 1110

6th shift 0100 1000 1111 1111 O

7th shift 0010 0100 0111 1111 1

A001 1010 0000 0000 0001

Exclusive OR 1000 0100 0111 1110

8th shift 0100 0010 0011 1111 O

Second byte Read 03 0000 0011

Exclusive OR 0100 0010 0011 1100

1st shift 0010 0001 0001 1110 O

2nd shift 0001 0000 1000 1111 O

3rd shift 0000 1000 0100 0111 1

A001 1010 0000 0000 0001

Exclusive OR 1010 1000 0100 0110

4th shift 0101 0100 0010 0011 O

5th shift 0010 1010 0001 0001 1

A001 1010 0000 0000 0001

Exclusive OR 1000 1010 0001 0000

6th shift 0100 0101 0000 1000 O

7th shift 0010 0010 1000 0100 O

8th shift 0001 0001 0100 0010 O

Third byte Starting reg 00 0000 0000

Exclusive OR 0001 0001 0100 0010

1st shift 0000 1000 1010 0001 O

2nd shift 0000 0100 0101 0000 1

A001 1010 0000 0000 0001

Exclusive OR 1010 0100 0101  OOO1

3rd shift 0101 0010 0010 1000 1

A001 1010 0000 0000 0001

Exclusive OR 1111 0010 0010 1001

4th shift 0111 1001 0001 0100 1

40.41

A001 1010 0000 0000 0001

Function code Two byte (16 bit) Register Overflow
HB LB Bit

Exclusive OR 1101 1001 0001 0101

5th shift 0110 1100 1000 1010 1

A001 1010 0000 0000 0001

Exclusive OR 1100 1100 1000 1011

6th shift 0110 0110 0100 0101 1

A001 1010 0000 0000 0001

Exclusive OR 1100 0110 0100 0100

7th shift 0110 0011 0010 0010 O

8th shift 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 1110 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 01121 1000 1
A001 1010 0000 0000 0001
Exclusive OR 1001 0101 0111 1001
2nd shift 0100 1010 1011 1100 1
A001 1010 0000 0000 0001
Exclusive OR 1110 1010 1011 1101
3rd shift 0111 0101 0101 1110 1
A001 1010 0000 0000 0001
Exclusive OR 1101 0101 0101 1111
4th shift 0110 1010 1010 1111 1
A001 1010 0000 0000 0001
Exclusive OR 1100 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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MNepenaBaemoe coobLieHne. 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 MMM-10 B oTBeTe orpaHWYMBaeT WX KOMMYECTBO OO

nepsbIX 16-Tn perncTpos.

Mpumep pacyeTa KOHTPOSILHOM CYMMbI Ha si3blke CU

Example of CRC calculation in "C" language

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

{

unsigned int crc;
unsigned char bit_counter;

crc = OxFFFF;
while ( number_byte>0 )
crc "= *puff++ ;

bit_counter=0;
whille ( bit_counter < 8 )

{
if ( crc & 0x0001 )

{
crc >>= 1;
crc N= 0xA001;

}

else
{

crc >>=1;
}
bit_counter++;
3
number_byte--;
}
return (crc);

}

//

//

//
//

//

//

//

//

initialize crc

crc XOR with data
reset counter

shift to the right 1 position
crc XOR with O0xA001

shift to the right 1 position

increase counter

adjust byte counter

final result of crc
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7.4. POPMAT KOMAHAO

YteHune Heckonbkux pernctpon. Read Multiple Register (03 )
Cnegyowmii dopmaT Mcnonb3yeTcst AMsi nepegady 3anpocoB OT KOMMbOTepa U OTBETOB OT yAaneHHOro

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

f'ne «NUMBER OF REGISTERS» n n <16 — KonuyecTBO 3anpalumBaembix pernctpos. Ecnu B kagpe
3anpoca 3akaszaHo Oonee 16 peructpoB, npeobpasoBaTtenb-perynarop [1M-10 B oTBeTe orpaHMyYMBaeT uX
KONM4ecTBO A0 nepBbiX 16-T perncTpos.

Mpumep 1.

1. YreHune perucrtpa

3anpoc yctponctBy. SENT TO DEVICE: Address 1, 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 ycTpomnctea. 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 3HadeHne B pernctp. Write to Single Register (06)

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

DEVICE FUNCTION DATA CRC
ADDRESS | CODE 06 REGISTER DATA/ VALUE
1BYTE 1BYTE HB LB HB LB LB HB
Mpumep 2:

YcTaHoBUTL BpeMsi auddepeHunmMpoBaHns perynsatopa 74 cekyHabl B yCTpoicTBe ¢ agpecom 20.
Set Td to 74 sec ( 004A Hex ) on Device address 20.

3anpoc yctponctBy. 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
OTtBeT ycTtponctea. 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 NpaBuiaMn 3KcnyaTaumm
MOXeT CcTaTb MNPUYUHOW TPaBMUPOBAHMS MNepcoHana WU MNOBpeXAeHUs
ob6opyaoBaHus!

2. Ona o6ecneyeHuss Ge3onacHOro WCMNONb30BaHUA OGOPYAOBaHMH
HEeYKOCHUTeINbHO BbINONHANTE YKasaHunsa AaHHOW rnaBbl!

8.1. K akcnnyaTtaumm npeobpasoBaTenb-perynatopa [M-10 gonyckalTcs nvua, MMelowmue paspelleHme
Onst paboTbl Ha 3MEeKTPOyCTaHOBKax HamnpsbkeHnem o 1000 B, u usyumBluME PYKOBOACTBO MO 3KChnyaTtauuu B
nonHom obbeme.

8.2. OkcnnyaTtaums npeobpasoBatenb-perynsitopa [MM-10 paspelsaeTcs Npy HanmUuMM MHCTPYKUMKU MO
TexHuke 6e3onacHoCcTu, yTBEPXXAEHHON NpeanpuaTMeM-noTpebutenem B yCTaHOBIEHHOM MOPSIAKE U yYUTbIBatOLLE
cneunduky NPUMEHEeHUs perynstopa Ha KOHKpeTHoM obbekTe. [lpu akcnnyataumm Heobxogumo cobnopatb
TpeboBaHus gevicteytowmx npasun MNT3 u NTB gnga anekTpoycTaHOBOK HanpskeHnem 4o 1000B.

8.3. MNpeobpasoBaTenb-perynatop MM-10 gormkeH aKCnnyaTMpoBaTbCA B COOTBETCTBUM C TpeboBaHMSIMU
aencraytowwmx "MNpaeun ycTporcTea anekTpoycTtaHoBok" (MYJ).

8.4. Ncnonb3yinTe HanpshxeHns nutaHus (220B/50IL nepeMeHHOro Toka), CooTBETCTBYHOLWME TpeboBaHMsM
K anekTponuTaHuio Ans npeobpasosBaTenb-perynsatopa MNM-10. Mpu nogaye HanpskeHWs NUTaHUs Heo6xoaMMoe ero
3HaYeHne AOMKHO YCTaHaBnMBaTbCcsa He bornee, Yem 3a 2-3 Cek.

8.5. Bce MoHTaxHble ¥ npodunakTnyeckme paboTbl AOSMKHbI MPOBOAUTLCS MNPU  OTKIHOYEHHOM
3MEeKTPOonMTaHuu.

8.6. 3anpelyaeTcs nogkmnoYaTh 1 OTKNOYaTb COEAMHUTENW NPU BKIIOYEHHOM 3MEKTPOMNUTaHUN.

8.7. TwartenbHo npov3BoAWTE MOAKMIOYEHUE C COGMoAEeHMEM MOMNSPHOCTY BbIBOAOB. HenpaBunbHoe
MOOKIOYEHNE UMW MOAKMIOYEHNE Pa3beMOB MPWU  BKIMOYEHHOM MUTAHUM MOXET TMPUBECTU K MOBPEXOEHMIO
3MNEKTPOHHbBIX KOMMOHEHTOB Npubopa.

8.8. He nogkntovante Hemcnosb3yeMble BbIBOAbI.

8.9. Mpu pasBopke nNpuGopa ANA YyCTpaHeHWs HewcrnpaBHOCTel npeobpasoBaTenb-perynsTtop [M-10
JOIKEH BbITb OTKIIOYEH OT CETU 3MEKTPONUTAHUS.

8.10. Mpwu n3BneveHUn npuGopa U3 Kopnyca He npukacamTech K ero aneKTPUYEeCcKUM KOMMOHEHTaMm U He
noAsepraiTe BHyTPEHHWE Y3Mbl 1 YacTu yaapam.

8.11. PacnonarariTte npeo6pa3soBaTtenb-perynaTtop IMM-10 kak MOXHO Aanee oT YCTPOWCTB, FrEHEePUPYHOLLNX
BbICOKOYACTOTHble M3rydeHue (Hanpumep, BY-neun, BY-cBapouHble annapatbl, MawuHbl, unu npubopsbl
MCnornb3yloLLMe NMNYIbCHbIE HANPsbkeHWs) Bo nsbexaHne cboes B paboTe.


https://amtorg.com.ru/preobrazovatel-regulyator-potenciometricheskiy-pp-10

OO0 "AMTOPT™ +7(4722)40-00-02 amtorg.com.ru

39

9. MopAAOK YCTAHOBKU U MOHTaXa

9.1. TpeboBaHUsA K MEeCTy YCTaHOBKM

9.1.1. TlpeobpasoBaTtenb-perynsatop [M-10paccuMtaH Ha MOHTaX Ha BePTUKaNbHOM  NaHenu
3MEeKTPOLLMTOB.

9.1.2. TlpeobpasoBaTenb-perynsaTop AOSHKEeH YCTaHaBnMBaTbCs B 3aKPbITOM B3pbiBOGe3onacHoM W
noxapobesonacHom nomelieHun. Wcnone3yiite npubop npu TemnepaType W  BNAXHOCTW, OTBEYAOLMX
TpeboBaHNAM 1 YCNOBUSAM 3KCMnyaTaummn ykasaHHbIM B rnaBe 3 HacTOsILLEro pyKoBOACTBaA.

9.1.3. He 3arpomoxgaiTe NpoCTPaHCTBO BOKPYr YCTPOWCTBA ANs HOpManbHoro TennoobmeHa. OteBeaute
[OCTaTO4MHO MecTa ANA eCTeCTBEHHOW BEHTMNAUMM yCTpolncTBa. He 3akpbiBanTe BEHTUMNSLMOHHbIE OTBEPCTUS Ha
Kopnyce yctponcTsa. Ecnv npubop noasepraeTcs HarpeBaHuio, AN ero oxnaxaeHns Ao temnepartypbl Huxe 50°C
MCMOSb3yNTe BEHTUNATOP.

9.1.4. M'abapuTtHble N NpucoeanHUTENbHbIE pasmepbl NpeobpasosaTens-perynatopa MMMM-10 npuBeaeHbl B
npunoxexum A.

9.2. CoegMHeHMe ¢ BHELWWHUMMU YCTPOVICTBaMM. BxogHble 1 BbIXOAHbIE Lenu

9.2.1. BHUMAHME!!! TMpu nogkntoveHnn npeobpasoBatenb-perynsartopa lMM-10 cobniogatb ykasaHus mep
6e3onacHOCTV paszena 8 HacTOsILLEro PykoBOACTBA.

9.2.2. KabenbHble cBA3W, coeguHswowme npeobpasoBaTenb-perynsatop [M-10, nogknoyarTcs 4yepes
KNEMMHbIE KOMOAKU COOTBETCTBYHOLUMX KNEMMHO-O6MOYHbIX COeAMHUTENEN B COOTBETCTBUM C TpeboBaHUAMU
nencteyowmx "MNpasun yCTporncTBa 3M1eKTPOYyCTaHOBOK".

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

9.2.4. Tpy NOAKIOYEHUN NUHWA CBSI3U KO BXOAHbIM U BbIXOOHLIM KremMmam MNpUHUManTe Mepbl Mo
YMEHBLUEHWNIO BIIUAHUSA HaBEeAEHHbIX LUYMOB: UCMOMb3yUme BXOAHble W (MNK) BbIXOAHbIE LUyMONOAaBnstoLmMe
GunbTpbl Ana perynatopa (B T.M. ceTeBble), LymonoAasnswowme unbTpbl Ans nepudepuinHbIX YCTPOWUCTB,
MCNonb3ynTe BHYTPEHHME LUncpoBbie MnbTpbl aHanoroBbiX BX040B Npeobpa3oBaTtenb-perynatopa IM-10.

9.2.5. He ponyckaeTcs o6beauHATb B OAHOM Kaberne (Kryte) Lenu, no KoTopbiM NepeaarTcs aHanorosble,
NHTEepP(eCHble CUrHamnbl U CUNbHOTOYHbIE CUrHamnbHble UMM CUIbHOTOYHbIE CUMOBble Lenu. [Ons yMeHblueHusi
HaBEAEHHOro LWyMa OTAENUTE NIMHUM BBLICOKOTO HaMpshKeHWs MU NINHUK, NPOBOASLUME 3HAYUTENbHbIe TOKM, OT
ApYyrX nuHWRA, a Tawkke usberanTe napannensHOro MM OBOWero MOAKMIOYEHNSS C NUHUAMU NUTaHUS Mpu
NOAKMIOYEHUN K BbIBOAAM.

9.2.6. HeobxogmMmMocTb 3KpaHMpOBaHWsl kabenewn, Mo KOTOpbIM nepepaeTca MHGOpmauusi, 3aBUCUT OT
ANViHbl kabernbHbIX CBA3EM U OT YPOBHA MOMEX B 30He npoknagkn kabens. PekomeHgyetcs ucnonb3oBaTb
nsonupyoLimne Tpyoku, KaHanbl, NOTKA UM 3KPAaHUPOBaHHbIE NMUHUW.

9.2.7. TlpuMeHEHVMEe SKPaHWPOBaHHOW BUTOW Napbl B  MNPOMbLILMIEHHBIX  YCMOBUAX  SIBNSIETCH
npeanoYTUTENbHBLIM, MOCKOMNbKY 3TO obecneynBaeT NnofyYyeHne BbICOKOTO COOTHOLUEHWUSI CUTHan/Wym 1 3awuty ot
CUHA3HON NOMEXMU.

9.2.8. MNopgkntovante cTtabunusaTopbl Unu LWymonoaasnsowme unbTpbl K NnepudepuiiHibiM YCTPONCTBaM,
reHepUpPUPYIOLNM  SNEKTPOMAarHUTHbIE M WMMYMbCHbIe MoMexu (B YacTHOCTW, MoTopam, TpaHcdopmartopam,
coneHomgam, MarHUTHbIM KaTyLukaM U Apyrum yCTpoMCTBaM, UMEIOLLMM U3NyYatoLme KOMMNOHEHTbI).

9.3. MoaknioyeHne aneKTponuTaHusi 6N1oKkoB

9.3.1. BHUMAHMUE!'!! Mpu nopknoyeHnn anekTponuTaHus npeobpasoBaTenb-perynatopa [1M1-10
cobnioaatb ykasaHus Mep 6e3onacHOCTM pa3gena 8 HacTosLLEero pykoBOACTBA.

9.3.2. [Ins npeobpasoBaTtenb-perynatopos [MM-10 ¢ ucnonHeHnem Anisi MUTaHUSE OT CETU MEPEMEHHOrO
Toka 220B: NpoBoga anekTponuTaHWsi ceTn nepeMeHHoro Toka 220B noakno4darTcea K knemmam konogku 220B,
pacnonoxeHHOM Ha 3agHen naHenu npeobpasoBatenb-peryngartopa [1MM-10. Ha knemmHyto komogky "~220B"
yCTaHaBNMBaeTCH creunanbHas 3awWwnTHas KpbILwKa, BXOAsLWas B KOMMNIEKT NOCTaBKU.

9.3.3. YcTaHaBnvBasi LUyMOMNOAABNSALWMNA UnbTp (CUrHAmMbHbLIA UK CeTEBON), 06A3aTENbHO YTOYHUTE €ro
napameTpbl (MCNOMb3yeMOe HamnpshkeHWe 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

MopknioyeHMe BXOOOB-BLIXOAOB K NMpeoGpasoBatenb-perynatopy MM-10 npousBoasaT B COOTBETCTBUM CO
CXEMaMM BHELUHUX COEAVNHEHWIA, MPUBEAEHHBIX B MPUIOXEHUN B.

10.2. KoHdurypaumsa npubopa

Mpeobpa3zoBaTenb-perynsTop npeactaBnsieT coboit cBoGOAHO MporpaMMMUpyeMbIii KOMMAKTHbIA NpuGop.
Monb3oBaTenb, He VMWLM 3HAHWIA U HaBbIKOB MPOrpaMMMUPOBAHWS, MOXET MPOCTO BbI3biBaTb U WCMOMHATH
pasnuuHble YHKUMM NyTeM KoHdurypauum npeobpasoBaTenb-perynsatopa MM-10. Npeobpa3oBaTenb-perynstopbl
MMN-10 oyeHb rMbBKME B WCMOMb30OBAHWUM U MOFYT GbICTPO M MErko, W3MEHMBLUM KOHMUIypaumio, BbINOMHATb
BOMbLUMHCTBO BCTpeyaeMbix TpeGoBaHuin U 3aaay yNpaeneHnst TEXHONOrMYeCKUMI NpoLecCamMu.

MpeobpaszoBaTtenb-perynatopsbl MM-10 koHUrypupyloTcs Yepes nepeaHio naHenes npubopa munu yepes
ranbBaHWYeckn pasgeneHHbIi uHTepdenc RS-485 (mpotokon ModBus), 4TO Takke MO3BONSET WCMONb30BaTh
npubop B KavecTBe YyOaneHHOro KOHTponsiepa npu paboTe B COBPEMEHHBLIX CETsIX ynpaBneHus u cbopa
MHopmaumu.

MapameTpbl koHdUrypaumn npeobpasoBartenb-perynsatopa [1M-10 coxpaHsoTcAa B 9HEproHe3aBUCUMOWN
namaTM n npubop cnocobeH BO30GHOBMTL BLINOMHEHWE 3a4ady ynpaBreHWs Mocne npepbiBaHUs HanpsKeHus
nuTaHusa. batapes pe3epBHOro NUTaHNS He UCMONb3YeTCs.

Mporpamma KoHdurypaummu npeobpasosaTtenb-perynatopa [1M-10 gomkHa 6bITb cocTaBneHa 3apaHee U
ochopmneHa B Buae Tabnuupl (cM. npunoxexue B), uto n3baBuT nonb3oBaTensi oT ownbok Npu BBOAE NapaMeTpoB
KOHUrypaumm.

HasHauyeHve arnemMeHTOB nepeaHeil NaHemnu, Ha3Ha4YeHWe CBETOAMOAHbLIX WHAMKATOPOB W KMaBuW -
npeacTaBieHo B COOTBETCTBYHOLWMX pasgenax rnasbl 5. [Mopsaaok kKoHurypauum nsnoxeH B rnaee 6.

10.2.1 MNMopsapoK HACTPOMKM aHaNoOroBbIX BXOAOB

Mpn HacTpoike N NEpecTporike ¢ OAHOMO TUMA BXOAHOMO CUrHana Ha ApYyron Tun, HeOH6XOAUMO NPUBECTM B
COOTBETCTBYME CrneaytoLlee:

- mapaMeTpbl MEHIO KOHUIypaLMK, OTBEYaIOLLME TUMY BXOAHOMO CUrHana,

- MONOXEHNS NePEMbIYEK HA KNEMMHO-G1T04HOM coeanHuTene,

- MONOXEHUs1 NepeMblYeK Ha Moayne yHMBepcarnbHbIX BXOAOB (YCTaHOBMNEHHOM BHYTPU npubopa).

Tunbl BXOOHbLIX CUTHAMNOB, U MONOXEHNsI NEPEMbIYEK NpuBeaeHbl B Tabnuue 10.2.1.

Tabnuua 10.2.1

MonoxeHune MonoxeHue
Kop nepeMblyeK Ha nepemMblyeK Ha
Thn BxogHoro cUrHana BXxoAaa npu MapameTp mMeHO KB3-25-11, mopyne
3aKase KOHdurypaumm KB3-28P-11 yHUBepcanbHbIX
nsgenusa 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, RBX=25 KOM 04 [2.01]=0000 JP1 [2-4], [5-7] J1[3-4], I3 [5-6]
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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], J4 [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 [3-4], 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. lNonoxeHne nepembl4eK Ha KIEeMMHO-6SI04HOM coeauHWTENne AN HACTPOWKM aHamnoroBbiX BXOAOB AOMMKHO
COOTBETCTBOBATb MOMOXEHWIO MepeMbl4ek Ha aHanoroBoM BXOAE Ha nnarte npoleccopa, a Takke COOTBETCTBOBAaTb HOMeEpY
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. MNopsanok kanmbpoBKM BXOAHbLIX @aHANOroBbIX CUrHanoB NpuBeaeH B pasgene 11.

/
2 A
.42 J4
1]2 oole

(] _:‘: J]
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PucyHok 10.2.1 — lNonoxeHue nepemMbl4eK Ha niame rpoueccopa
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10.3. Pexxum PABOTA

Mocne BbINONMHEHWS oOnepauui KoHdUrypaumu, npeobpasoBaTenb-perynaTop MNepeBOAsAT B PEXUM
PABOTA (cMm. rmaBy 6) Hakumas knasuwy [4¥]. OTOT nepexod Takke OCYLIECTBNAETCH aBTOMATUYECKM Mo
MCTEYEHUN OKOMO 2-X MUHYT, Aaxe ecnu napaMmeTpbl He Obinu MoanduuMpoBaHbl U He HaXumanacb HU OofHa
knaswuwa, npubop nepenget B pexkum PABOTA. B pexume PABOTA npouncxoauT namepenne n obpabotka BXOAHbIX
CMrHarnos no 3agaHHoON nporpammMe, a Takke opMMPOBaHNE BbIXOAHOO YNPaBnsoLLEro BO3AENCTBUS.

[ns BOCCT@HOBMEHWsI MapaMeTpOB HACTPOWKW MPeanpusiThs M3roToBuTens (yCTaHOBKa 3HAYEHUN Mo-
yMonyaHuto) Heo6XoaMMO:

® OTKIIOYUTB NMUTaHWe perynsatopa,
e HaxaTb knasuwy [¢],

e yaepxuBas HaxaTon knasuwy [¢'] BKMOUYATL NUTaHKe,
e OTNyCTUTb Knasuwy [&].

OdHako, Heobx00UMO MOMHUMb, YMOo 0aHHas hyHKUUS He umeem obpamHozo Oelicmeus.
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10.4 Py4yHas ycTaHOBKa NapameTpoOB peryriMpoBaHusi No nepexogHon pyHKUUmn

Ecnn 3agaHa nepexogHasi pyHKUMA obbekTa perynupoBaHuWs Wnu OHa MOXeT OblTb onpegeneHa, To
napameTpbl PerynMpoBaHus MOryT ObiTb YCTaHOBMEHbI COMMacHO YCTAHOBOYHbIM AUPEKTUBAaM, YKa3aHHbIM B
cnpaBoyHuKax. lNMepexogHas yHKUMS B MONOXEHUM perynatopa «Py4yHown pexum» MoxeT ObiTb 3anucaHa yepes
ckaykoobpa3Hoe W3MEeHeHWe YNpaBnswolWero BO3AEWCTBUS W XapakTep perynupyemMon BerUYMHbI - MOXET
pernctpmposaTbcs camonucueM. Mpu 3Tom nonyvaeTtcsa nepexogHas dPyHKUMS, NprubnunanTensHO COOTBETCTBYOLLAN
yKasaHHOM Ha pucyHke 10.1.

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

M - perynsaTop:
KoadhdpumumeHT yeunernma Kp =~ L / [D * Kg]
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
L

S >i Ko=xfy
X :

X

:" >

D

PucyHok 10.1 - MepexodHasi pyHKYuUsT o6bekma peaynupoeaHusi ¢ cCaMogbipasHU8aHUeM

Y — ynpasnsioLiee BO3geNCTBMe

y — ynpasnisioLee Bo3aencrame

X — perynupyemMas senuuvHa

t — Bpems

D — BpeMsi 3aepxKu

L - Bpems BbipaBHMBaHWSA

Ko — nepegatoyHbin KO3 uLmeHT obbekTa perynmpoBaHus.
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11. KanubpoBka v npoBepkKa npudopa

Kannbposka npubopa ocyLlecTBnseTcs:
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
- KanMbpoBKa AaTuYnK — U3MepPUTENbHbIV NpeobpasoaTens MM-10-1 — MUKPONPOLECCOPHLIN
perynatop [M1-10-2
e Kaxapl aTan KanubpoBKK BIMOMNHSETCS OTAENBHO Y MOXET ObiTb MPOMYLLEH NOMb3oBaTeneM, B cryyae
NorHoW YBEpPEHHOCTU B paboToCnocobHOCTH y3na cUCTEMbI A11s KOTOPOro AOMKHA BbINOMHATCS Kannbposka.

11.1. KannbpoBka MmukponpoueccopHoro perynsaropa INMn-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 MNOMOXEHUe
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 ¢ nCTovyHMkKa Toka Tok 0 MA.

2) MepeianTe B PEXUM KOHDUIYpaLMKN HaXMUTE KNaBuLly [4¥] 1 yaepkuBaiiTe KnaBuLly 40 TexX Nop noka
B okHe «BUXIO» He nosiBaTcst cumsonbl «[P» Haxumas knasuiy [4¥] B okHe «3ALAHUE» ycTaHOBUTE 3HaYEHe
«02.00» (YpoBeHb 2), Haxumas knasuwun [A] wnmn [V] B okHe «pH/mV» (MAPAMETP) ycraHosute Tun
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 [ V] B okHe «pH/mV» (MAPAMETP) yctaHoBuTe Tmn Bxoga «0000» -
0-20 MA, HaxkmuTe knasuwy [&].

«02.02» Haxumas knasuwn [A] wnm [V] B okHe «pH/mV» (MAPAMETP) yctaHOBWTE MNOCTOSAHHYIO
BpeMeHu LumdpoBoro gunstpa «000,5» - 0,5 cek., HaxmuTe knasuiuy [&].

«02.03» Haxumas knasuwin [A] vnm [ V] B okHe «pH/mV» (MAPAMETP) ycTaHOBUTE HWXHUWIA Npeaen
pa3maxa Lwkanbl «-1886»MB - ansa gatunka ACT0401 310 3HAYEeHNe COOTBETCTBYET TeMnepatype pacteopa 100°C n
pH paBHom 00,00 HaxmuTe knasuiy [J].

«02.04» Haxumas knasuwm [A] vwnu [ V] B okHe «pH/mV» (MAPAMETP) ycraHoBuTe BepxHuii npegen
pa3maxa wkanbl «-2701»MB - ana gatynka ACT0401 310 3HaYeHNe COOTBETCTBYET TeMnepatype pacteopa 100°C n
pH paBHom 11.00, HaxxmuTe knasuuy [J].

«02.05» Haxumasi knasuwun [A] wnm [V] B okHe «pH/mV» (MAPAMETP) yctaHoBWTE KoopauHaTy
n3onoTeHUMansHoM To4kn «-2042»MB - ans gatumka 3CT0401, HaxmuTe knasuwy [&].

«02.06» Haxumas knasuwun [A] wnm [V] B okHe «pH/mV» (MAPAMETP) yctaHoBuTe koopauHaTy
n3onoTeHumansHon Toukn «02.10» pH - ana gatunka CT0401, HaxkmuTe knasuwy [&].

«02.07» Haxumas knasuwu [A] vnm [V¥] B okHe «pH/mV» (MAPAMETP) ycTtaHoBUTE BaneHTHOCTb
n3mMepsaemMoro noHa «-001» - ana gatunka ACT0401, HaxkmuTe Knasuwy [J].

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

«02.12» Haxumas knasuwmn [A] unun [ V] B okHe «pH/mV» (MAPAMETP) yctaHoBUTE KOppEKTUpYyHoLme
3HaYeHue KpyTU3Hbl xapaktepuctuk «00.00», HaxkmuTe knasuwy [&].

«02.13» Haxumas knasuwun [A] wnu [V¥] B okHe «pH/mV» (MAPAMETP) yctaHoBuTe KO3dhpUUMEHT
unbTpaummn «0005», HaxkmuTe Knasuwy [&].

3) Haxmute knasuwy [€¥] B okHe «3AIAHUE» ycTaHOBUTE 3HaueHne «03.00» (YpoBeHb 3), Haxumast
knasuwu [A] vnn [VY] B okHe «pH/mV» (MAPAMETP) yctaHosute Tmn Bxoga Al2 «0005» - gns gaTtyvka
Temnepatypbl ¢ rpagyvposkor 100l wnu ppyroe 3HayeHue B 3aBUCMMOCTM OT MOAKMNIOHMAEeMOro Aartyvka
TemnepaTypbl 451 aBTOMATUYECKON KOPPeKLmn, HaxkmuTe knasuwy [¢']. Ons nyHkTa MeHio:

«03.01» Haxmmas knasuwun [A] nim [V] B okHe «pH/MmV» (MAPAMETP) ycTaHOBUTE MNOCTOSIHHYHO
BpeMeHU LumdpoBoro gunbtpa «000,5» - 0,5 cek., HaxmuTe knasuiy [&].

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

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

«03.04» n «03.05» MCnomnb3ylTCA B Cnyvyae ecnu BbIXOAHOW CUrHan gaTynka TemnepaTypbl TOKOBbIA. B
nyHkte «03.04» CTaBUM HWXHWWA Mpefden LKamnbl gatyvka TepmokomneHcauuun, a B «03.05» COOTBETCTBEHHO —
BEPXHUN.
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4) Haxmute knasuwly [€¥] B okHe «3A0AHUE» ycTaHoBuTe 3HaudeHne «12.00» (YpoBeHb 12), Haxumas
knaeuwmn [A] vnm [VY] B okHe «pH/mV» (MAPAMETP) yctaHoBuTe 3HaveHue «00.00» - 4TO COOTBETCTBYET
HYNEBOMY 3HaYEHMI0 BXOAHOIO cUrHarna, HaxmuTe knaeuuy [&]. YcTaHoBUTe curHamn oT UCTOYHMKA TOKa paBHbIN 20
MA 1 NS NyHKTa MEHIO:

«12.01» Haxxumasn knasuwu [ A] nnu [ V] B okHe «pH/mV» (MAPAMETP) yctaHoBUTE 3HaveHue «11,00» -
YTO COOTBETCTBYET KOHEYHOMY 3HaYeHWI0 curHamna Ansa BbibpaHHoro Hamu gatyvka ACT0401, HaxmuTe Knasuwy
[¢]. NMpKn Heo6x0AMMOCTM NOBTOPUTE MYHKT 4) HECKOILKO pas.

5) BoamoxHa Takke aBTOMaTuMyeckas kanmbposka. [pu Haxatum knasuwm 3B[ BKITlO4aeTcA
aBToMaTtuyeckas kanubpoBka, YTO COMPOBOXAAEeTCs MuraHnem napameTtpa 00 (npu kanubposke Hyns). MMpwu
muraHum 00 Ha amcnnee 3ABAAHHA HyxHO nogaTtb Ha BXOA CUrHam KOTOPbIA COOTBETCTBYET Hayany Likanbl u
HaxaTb knasuwy BBIO. Knasnwa BBIO cdukcpyeT HOBoe 3HaveHne kanubpoBku. Ha nHavkatope HavyHeT Muratb
01. MNopanTe Ha BXOA CUrHam KOTOpbI COOTBETCTBYET KOHUY LWwkanbl. Haxmute knasuwy BBIO ons 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 knasuwn [A] nnu [ V] B okHe «pH/mV» (MAPAMETP) yctaHoBuTe 3HayeHne «0001» -
3anucb NapamMeTpoB B IHEPrOHE3aBUCHMYIO NaMsTb, HAaXMUTE knasuly [¢].

11.1.2. TMopspok kanubpoBkun Bxoma Al2 AnA MNOAKMNIOYEHUA [ATYNKOB TEpMOMETpPOB
COMpoTUBNEHUs

Mpn wucnonb3oBaHun Bxoda Al2 gna  nogknoveHuss npeobpasoBaTtenen  TemnepaTypbl  C
YHUMLMPOBAHHBIM BbIXOAHBIM CUrHanoM, kanubposka nponssognTcst cornacHo n.11.1.1.

lMopsidok kanubpoeku 8xo008 0151 MOOKIHYeHUs1 0amyukos8 mepmorpeobpasoeamerieli CONMPOMUBIIeHUs], 8
Kadecmeae ripumepa, ripusedeH Ornsi damyuka TCIT 100/T:

1) YcraHoBute Ha KB3-25-11, KB3-28K-11, KB3-28C-11 wnnn KB3-28P-11 nepemblykM B MOSIOXKEHUE
KOTOpOE COOTBETCTBYET BXOOHOMY curHany ot gatuuka TCI 1000 cormacHo T1a6n. 10.2.1 u pucyHka 10.2.1..
MopgkntoumTe MarasuH conpotueneHni MCP-63 (MCP-60M  unu aHanorvyHbii npubop € aHanorm4HbiMu
XapakKTepUCTUKAMN He XYXe YKasaHHbIX) Kk Bxogy Al2 BMecTo MoaknovaeMoro gaTyuka TepmornpeobpasoBaTens
COMPOTUBIIEHNSI COTNTAaCHO CXeMe BHeLLUHUX coeuHeHun (cm. npunoxexuve b.4, B.5). Ha marasnHe conpoTtuBneHus
ycTaHoBUTE 3HadeHune 79,98 Owm, yTo cooTBeTcTByeT "-50,0°C" ansa gatynka TCM 1000

2) MepeianTe B pexum KOHMDUIypaLMK HaXMUTE KnaBuLly [4¥] 1 yaepxuBaiiTe KnaBuLly A0 TeX Nop fnoka
B okHe «BUXIO» HenosieaTca cumeonbl «MP» Haxumas knasuily [t ¥] B okHe «3AOAHUE» ycTaHoBUTE 3HAYEHe
«03.00» (YpoBeHb 3), Haxxumas knasuwin [ A] unm [ V] B okHe «pH/mV» (MAPAMETP) yctaHoBuTe Tvn Bxoga Al2
«0005» - gna patyuka Temnepatypbl € rpagyvpoBkon 100l wnu fgpyroe 3HadeHve B 3aBUMCUMOCTM OT
NOAKII0YaEeMOro JaTymka TemnepaTypbl AN aBTOMaTUYECKON KOPPEKLMU, HAXMUTE Knasuwy [&].

«03.01» Haxumas knaBuwn [A] vnm [VY] B okHe «pH/mV» (MAPAMETP) ycTaHOBWTE MNOCTOSIHHYIO
BpemeHu umdposoro gunbtpa «000,5» - 0,5 cek., HaxkmuTe knasuy [¢].

«03.02» Haxunmas knasuwu [A] nnu [ V] B okHe «pH/mV» (MAPAMETP) yctaHoBUTE pexum Koppekuum no
Temnepatype «0001» - pyyHOl, HaxkmuTe Knasuwy [&].

«03.03» Haxumas knasuwmn [A] wnu [V] B okHe «pH/mV» (MAPAMETP) yctaHoBuTe 3HayeHue
Temnepatypbl «100.0» , HaxmuTe knasuwy [&].

3) Haxxmute knasuwy [€¥] B okHe «3AOAHUE» ycTaHoBUTE 3HaueHue «13.00» (YposeHb 13), Haxumast
knasvwy [A] unn [V¥] B okHe «pH/mV» (MAPAMETP) yctaHoBuTe 3HayeHue «-050.0» - 4yTO cooTBeTCTBYeT
HavyasibHOMY 3Ha4YeHUI0 BXOAHOrO cUrHana gaTtyvka TEpMOCONPOTUBMEHUS, HaxmuTe knasuwy [&]. YcTaHosuTe Ha
marasviHe COMpoTUBMEHUst 3HaveHue 177,03 Om, uyto cootBetcTByeT "200,0°C" ans gatyvka TCM 100M v ans
MyHKTa MEHIO:

«13.01» Haxxumasn knasuwu [ A] nnm [ V] B okHe «pH/mV» (MAPAMETP) yctaHoBuTE 3HaveHue «200,0» -
4YTO COOTBETCTBYET KOHEYHOMY 3HAYEeHWU0 BXOAHOrO CUrHamna gatyuka TepMOCOMNPOTMBIIEHUS, HaXMUTE KnaBuLly
[¢¥]. MpKn HeO6XOAMMOCTM NOBTOPUTE MYHKT 3) HECKOJIBLKO pas.

4) Haxmute knasuiy [€¥] B okHe «3AOAHUE» ycTaHoBUTE 3HaueHWe «16.00» (YpoBeHb 16), HaxMuTe
knaeuwy [¢]. Ons nyHKTa MEH!o:

«16.01» Haxumas knasuwu [A] nnu [ V] B okHe «pH/mV» (MAPAMETP) yctaHoBuTe 3HayeHne «0001» -
3anucb NapaMeTpoB B 3HEPIOHE3aBUCUMMYIO NaMsiTb, HaXMUTe Knasuwy [&].
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Tabnuua 11.1. PekomeHayemble AnanasoHbl kKannbpoBkM Bxoda U3MepeHusi TemnepaTtypsbl

[vanasox MNpepenbHble 3Ha4YeHUs
Kom Bxoma | Twn marunka FpapgyvmpoBo4Has KANNGDOBKN BXOOOB M3MepsieMbIX CONPOTUBIEHUN
A A A xapakTepucTtuka u HCX pos| A8, npu KanubpoBke npuéopa, Om
RHay.kanu6p. RKOH.kanuop.
0002 TCM 50M, W,40=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
TCnN 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 o6pasuoBbIi M3MepuTenbHbI Npubop -
MUnnuMamMnepMeTp NOCTOSIHHOMO TOKa ¢ npefenom namepenunsa 0-20 mMA.

2) MepeianTe B PEXMM KOHDUIYpPaLMKN HaXMUTE KNaBuLly [4¥] 1 yaepkuBaiite KnaBuLly 40 TexX Nop noka
B okHe «BUXIO» He nosssaTtcs cumsornbl «MP» Haxmumasn knasuwy [{}] B okHe «3AIAHUE>» ycTaHOBUTE 3HaYeHWe
«14.00» (YpoBeHb 14), HaxmuTe knasuwy [J].

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

«14.02» Haxumasa knasuwn [A] vnn [V] M KOHTPONUPYSA BbIXOOHOW TOKOBbLIN CUrHam MO BHELUHEMY
MUIIMaMnepMeTpy YCTaHOBUTE MakcUMmarnbHoe (KOHEYHOE) 3Ha4YeHne TOKOBOTO BbIXoAa, HaxmuTe knasuwy [&].

3) Haxmute knaeuwly [€¥] B okHe «3AIAHUE» ycTaHoBUTE 3HaueHne «16.00» (YpoBeHb 16), HaxmuTe
knaeuwy [¢]. Onsa nyHKTa MeHio;

«16.01» Haxumasn knasuwu [A] nnm [ V] B okHe «pH/mV» (MAPAMETP) yctaHoBuTe 3HauyeHne «0001» -
3anu1cb NapamMeTpoB B IHEProHE3aBUCHMYIO NaMsATb, HaXMUTE knasuwy [¢].

11.2. KannbpoBka nsmepurtesnbHoro npeobpasoBarens MM-10-1

1) MNogkntounTe K knemmam 1 1 3 nameputensHoro npeobpasoBartens «Mimutatop dnektpogHon Cuctemol
N-02», kK knemmam 4 n 5 munnamnepmMeTp NOCTOSIHHOMO TOKa C npeaerniom namepenust 0-20 MA, K knemmam 6 n 7
WUCTOYHUK NEPEMEHHOr0 UMM NOCTOSIHHOIO TOKA C BbIXOAHbLIM HanpshkeHuem 24B ¢ BbIXOgHbIM TOKOM He MeHee 100
MA ( B KayeCcTBE WCTOYHMKA TOKa  MOXHO MNPUMEHUTb MUKponpoLeccopHbii perynsatop [1M-10-2, knemmbl
nogkntoyeHmsa 11, 12 anga Kb3-25-11 n 10, 11 gna KB3-28K-11, Kb3-28C-11 unun KB3-28P-11) Bkntounte nutaHue
n3mepuTenbHoro npeobpasosarens.

2) lMopavite C vMuTaTOpa 3NEKTPOOAHOMW CUCTEMbI CUIHan COOTBETCTBYHOLLMIA HayanbHOMY 3HAYEHUIo
BXOJHOr0O CUrHana gatyuka ans temnepatypbl uamepsiemon cpeabl 100°C (HWKHUIA Npeaen pasMaxa Lwkanbl -1886
MB - ansa gatumka OCT0401 aTO 3Ha4YeHMe COOTBETCTBYeT TeMnepatype pactBopa 100°C v pH pasHom 00,00).
Bpaluas nepemeHHoe conpotuenerune R11 (Ycr. «0») ycTaHOBUTE MO MUNMUaMnepmeTpy 3HadveHne 0 MA.

3) lNogante c wmMmuTaTopa OMNEKTPOAHOW CUCTEMbl CUrHam COOTBETCTBYIOLMW KOHEYHOMY 3HayeHuIo
BXOZHOrO CUrHarna gartyvka Ans temneparypbl namepsiemon cpegbl 100°C (BepxHuii npegen pasmaxa Lwkansl -2701
MB - ans patuvka OCT0401 aTo 3HayeHuMe COOTBETCTBYeT Temnepartype pacteopa 100°C u pH pasHom 11,00).
Bpalas nepemeHHoe conpoTtusneHne R19 (YcT. «Max») yCTaHOBUTE NO MUMIMaAMNeEPMeTPY 3HadeHne 20 MA.

4) Mpy HeoBX0ANMOCTM NOBTOPUTE NYHKTbI 2), 3) HECKOMbLKO pas.
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11.3. KomnnekcHas KanubpoBKa paTyuka, UW3MepuUTesibHOro npeobpasoBaTtens
MMN-10-1 n mukponpoueccopHoro perynsatopa MM-10-2

KomnnekcHas KaJ'IVI6pOBKa npoBOANTCA KakK B naGopaToprlx TakK U B NPOMU3BOACTBEHHbIX YyCNoBUAX MO
MeCTy B 3aBUCUMOCTU OT yCJ'IOBVII7I aKcnnyatauun an6opa n NnepnoamnvHoCTun KaJ'IM6p0BKI/I.

1) BeinonHute Bce nogkntodeHns npubopa cornacHo MPUNOXXEHUA B.

2) [lpomonTe paTtumk B AUCTUNNMPOBaHHOM Boge. [lomecTute paTumMk B OydepHbIn pacTBop C
MWHUManbHbIM 3Ha4YeHnem pH (Hanpumep pH=4). N3amepbTe TepMOMETPOM TeMnepaTypy pacTeopa.

3) MepeiianTe B PeXNUM KOHPUIypaLmMmM HaxXMUTE KnasuLly [4¥] 1 yaepxvBaiiTe KnaBuLly 4O Tex nop noka
B okHe «BUXIO» He nosBesaTtcs cumsornbl «MP» Haxmumasn knasuwy [{}] B okHe «3AIJAHUE>» ycTaHOBUTE 3HaYeHWe
«03.00» (YpoBeHb 3), Haxumasi knasuwm [ A] unu [ V] B okHe «pH/mV» (MAPAMETP) yctaHosuTe Tvn Bxoga Al2
«0005» - gna patyuka Temnepatypbl € rpagyvposkon 100l wnu pgpyroe 3HadeHve B 3aBUMCUMOCTM OT
NoaKIoYaemMoro fgatynka TemnepaTypbl AN aBTOMATUYECKOW Koppekuuu, HaxmuTe knasuwy [&]. Ons nyHkTa
MEHIO:

«03.01» Haxumas knasuwun [A] nnm [V] B okHe «pH/MmV» (MAPAMETP) yctaHOBUTE NOCTOSIHHYHO
BpemeHu umdposoro gunstpa «000,5» - 0,5 cek., HaxmuTe knasuwy [&].

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

«03.03» Haxmmass knaBuwu [A] unm [VY] B okHe «pH/mV» (MAPAMETP) ycrtaHoBuTE 3HayeHue
TemnepaTypbl pacTBOpa M3MEpPeHHOe paHee TEPMOMETPOM Hanpumep «025.0» , HaxMmuTe knasuwy [&].

4) HaxmuTe knasuiy [€¥] B okHe «3AOAHUE» ycTaHoBUTE 3HaueHMe «16.00» (YpoBeHb 16), HaxMuTe
knasuwy [¢]. Ons nyHKTa MEHI0:

«16.01» Haxxmmas knasuwu [ A] nnm [ V] B okHe «pH/mV» (MAPAMETP) ycTtaHoBUTEe 3HayeHne «0001» -
3anucb NapameTpoB B 3HEPro HE3aBUCUMYIO NaMSiTb, HAXMUTE knasuily [¢].

5) MepeitanTe B PEXNM KOHUrypaLmMm HaxmuTe knasuily [4¥] 1 yaepxueaiite Knasully 40 Tex nop noka
B okHe «BUXIO» He noseatcst cumsonbl «MP» Haxumas knasuuly [4 ¥] B okHe «3AJAHUE» ycTaHOBUTE 3HaYeHMe
«02.00» (YpoBeHb 2), Haxumas knasuwly [¢'] B okHe «3AAAHUE>» ycTaHoBUTe 3HaveHne «02.09 » knasuwamu [ A]
unn [ V] B okHe «pH/mV>» (MAPAMETP) yctaHoBUTE 3HaveHne namepsemoro napameTtpa pasHomy pH pacTtsopa B
Hawem criydae «04.00», HaxmuTe knasumwy [&].

6) [MpomoiTe patunmk B OUCTUNNMPOBaHHOM Bope. [lomecTnTe paTumMk B OydepHbId pacTBop C
MakcumanbHbIM 3HadeHveM pH (Hanpumep, pH=9). 3mepbTe TepmomeTpoM TemnepaTtypy pactsopa. Haxumas
knaeuwy [¢] B okHe «3AOAHUE>» yctaHoBuTe 3HauveHne «02.11 » knaeuwamu [A] unu [¥] B okHe «pH/mV»
(MAPAMETP) yctaHOBUTE 3HayeHue uamepseMoro napameTtpa pasHoMy pH pactBopa B HaweMm crnyyae «09.00»,
HaxmuTe knasuwy [¢], npy HEOBXOAMMOCTM NOBTOPUTE NYHKTbI 5), 6) HECKOIIbKO pas.

7) MNepeiianTe B pexuM KOHMUIypaLMN HaXMUTE KnaBuLLy [4 ¥] 1 yaepxuBaiiTe knasuLly 40 Tex nop noka
B okHe «BUXIO» He nossatcst cumsonbl «MP» Haxumas knasuiy [+ ¥] B okHe «3AJAHUE» ycTaHOBUTE 3HaYEHNe
«03.00» (YpoBeHb 3), Haxxumas knasuwwv [ A] unm [ V] B okHe «pH/mV» (MAPAMETP) yctaHosuTe Tvn Bxoga Al2
«0005» - gns patyvMka TemnepaTtypbl C rpagyvposkonm 100 wnwu pgpyroe 3HadeHne B 3aBUCUMOCTM  OT
NOAKII0YaeMOro JaTymka TemnepaTypbl AN aBTOMaTUYECKON KOPPEKLMU, HaXMUTE Knasuwy [&].

«03.01» Haxmmas knasuwun [A] nnm [V] B okHe «pH/MV» (MAPAMETP) ycTaHOBUTE MNOCTOSIHHYHO
BpEMEHN UMdpoBOro unbTpa COOTBETCTBYIOLLYIO MOMEXOYCTOMYMBOCTN OObEeKTa KOTOPbIA KOHTpONuMpyeTe B
cekyHaax, HaxmuTe knasuwy [¢].

«03.02» Haxunmas knasuwu [ A] nnu [ V] B okHe «pH/mV» (MAPAMETP) yctaHoBUTE pexum Koppekuum no
Temnepatype «0000» - aBTOMaTU4eCKUiA (ECNM NOAKIMIOYEH AaTYMK M3MEPeHUs TemnepaTypbl A4S aBTOMaTU4ecKomn
KOpPEKLMM), HaxxMuTe Knasuwy [&].

8) Haxxmute knaeuwly [€¥] B okHe «3AIAHUE» ycTaHoBUTE 3HaueHne «16.00» (YpoBeHb 16), HaxmuTe
knaeuwy [¢]. Onsa nyHKTa MeHio:

«16.01» Haxumasn knasuwn [A] nnm [ V] B okHe «pH/mV» (MAPAMETP) ycTtaHoBuTe 3HauyeHne «0001» -
3anu1cb NapameTpoB B 3HEPro HE3ABMCUMYIO NaMsATb, HaxXMUTE Knaeumwy [&].
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3AMEYAHUA 10 OIMNEPALINSIM KAJIMBPOBKU

B npouecce kanmbpoBku He TpebyeTcs ToYHOro paBeHcTBa curHanoB 0% n 100% gmanasoHa. Hanpumep,
MOXHO NPOBOAWTbL KanubpoBKy AN curHanoB 2% u 98% pauanasoHa. BaxHo nuwb To, 4TOobGbI NO UMdpoBOMY
MHAMKATOPY YCTAaHOBUTb 3HAaYEHNE, MakcMarbHO 6NM3KOe K YCTAHOBINIEHHOMY 3HAYEHWIO BXOLHOMO MIU BbIXOAHOMO
curHana.

Ona noBbllWEHUS TOYHOCTM W3MEPEHUs] BXOAHbIX aHaNoroBbiX CUrHamoB, a Takke opMUpoBaHUS
BbIXOAHbIX a@HanoroBbIX CWUrHamnoB, [OMyckaeTcsi KanubpoBKy MNpoM3BOAMTbL Afsi BCei uenu npeobpas3oBaHust
CurHana c y4eTom BTOPUYHbIX NpeobpasoBaTenei CMrHanoe.

Hanpumep, ans BxogHon uenu: damyuk — npeobpasoeamerns — peaynsmop [171-10 nctoyHnk obpasLuosoro
curHana nogknioyaeTcs BMeCTo gaTuvka, a onepauns kanvbpoBKy BXOGHOMO CUrHana npon3BOAUTCS Ha perynstope
MMN-10-2. AHanornyHo Ansa BbIxogHoW uenu: peeynsmop [11-10 — npeobpa3osamesib — UCMOMHUMEbHbIU
MexaHUu3M, U3MepUTENbHbIN NPMOOP NOAKMIOYUTE BMECTO UCMOMHUTENBbHOTO MexaHW3ma, a onepaumio kanmbpoBku
BbIXOAHOrO CMrHana npoussecTtu ¢ perynsTopa [MM1-10.


https://amtorg.com.ru/preobrazovatel-regulyator-potenciometricheskiy-pp-10

OO0 "AMTOPT™ +7(4722)40-00-02 amtorg.com.ru

48

12. TexHn4yeckoe obcnyxmnBaHue

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

12.2. MeproanyHOCTb NPOMUNaKTUYECKUX OCMOTPOB M PEMOHTOB NpeobpasoBaTtenb-perynsaTopa MM-10
yCTaHaBN1BaeTCs B 3aBUCMMOCTM OT NPOM3BOACTBEHHBIX YCIOBUIA, HO HE pexe OBYX pas B rof.

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

12.4. Bo BpeMsi npodunakTMuyeckmx OCMOTPOB: MPOBEPSATb U YMUCTUTb KabenbHble YacTu COeaMHEHWUN
(BckpbITME NpeobpasoBaTenb-perynatopa MM-10 He gonyckaeTtcs); KNEeMMHO-60YHblE COeQuHUTENW, NPOBEPSThH
NPOYHOCTb KpenneHus 6rioka, MOHTaXHbIX XIYTOB; MPOBEPSiTb COCTOSIHME 3a3EMIISIOLLNX NPOBOAHUKOB B MecTax
COeINHEHUN.

12.5. Ouuctka npubopa: He ncnonbsynte pactsopmTteny n nogo6Hble BellecTsa. [na o4ncTkM yCTponcTBa
nonb3ynTecb CNMPTOM.

13. TpaHCnoOpTUPOBaHME U XPaHEeHUe

13.1. TpaHcnopTupoBaHue npeobpasosaTtenb-perynatopa [1M1-10 ponyckaeTcs TOMbKO B yNakoBKe
NpeanpuATUS-N3roToBMTENS U MOXET NponssoanTcs MobbiM BUAOM TpaHcnopTa.

13.2. Mpw nonyyeHun npeoGpasosatenb-perynaropa MM-10 y6eanTscs B NOMHON COXPAHHOCTU Tapbl.

13.3. Mocne TpaHcnopTUpoBaHUs npeobpasoBaTenb-perynaropa [M-10 HeoGxoauMmo BbiaepxaTb B
NOMELLIEHUN C HOPManbHbLIMU YCMOBUSIMU HE MeHee 6-TW 4acoB, TOSIbKO MOCIe 3TOro NPOM3BECTY PACNaKoBKy.

13.4. MNpepenbHbIn CPOK XPaHEHNST - OOQVH TOA.

13.5. TlMpeobpaszoBatenb - perynatopbl [M-10 JOMKHbI XpPaHWUTLCA B CYXOM OTanjiMBaemMoMm W
BEHTUIMPYEMOM TMOMELLEHUN MpWU TemnepaType Okpyxatulero Bo3gyxa OT MuHyc 40°C pgo nnwoc +70°C um
oTHOocuTenbHoM BriaxHocTn ot 30 po 80% (6e3 koHaeHcauwu Bnaru). [aHHble TpeboBaHWsi SABMSAOTCA
pekoMeHayeMbIMU.

13.6. Bo3gyx B MOMELLEHUM He [OIKEH COoAepXkaTb MbiM U MPUMECU arpecCUBHbIX MapoB W ra3os,
BbI3bIBAOLLMX KOPPO3MIO (B HACTHOCTYW: ra3oB, CoAepXKallmx CEPHUCTbIE COeQNHEHUSI NN aMMUaK).

13.7 B npouecce XpaHeHWU UnK 3KcnylyaTauuy He Knaaute Tsbkenble npeameTbl Ha npeobpasoBaTesib-
perynsitop MM-10 U He noAaBepraiTe €ro HUKAKOMY MeEXaHUYEeCKOMY BO3[EWCTBUIO, Tak KaK YCTPOMCTBO MOXET
AeopMMpoBaTLCS Y NOBPEeaUTLCS.

14. NapaHTUK nsrotoBuTens

14.1. TapaHTUIHLIA CPOK yCTaHaBnMBaeTca 24 Mecsua CO OHSA Npogaxu npeobpasoBaTerb-perynsatopa
Mri-10.

14.2. W3rotoBuTEnb rapaHTUpyeT COOTBETCTBME npeobpasoBaTtenb-perynsatopa [1M-10 TexHu4eckum
ycnoBusm TY Y 33.2-13647695-006:2006 npu cobniogeHun yCrnoBuin XpaHeHusl, TPaHCNOPTUPOBAHNS,, MOHTaXa U
SKCNNyaTaumu, ykasaHHbIX B PYKOBOACTBE MO 3KCMnfyaTaumm Ha npeobpasoBatens-perynsartopbl [1M1-10. Mpu
HecobnogeHun noTpebutenem faHHbIXx TpeboBaHui - MoTpebuTenb nNuaeTcs npaBa Ha rapaHTUNHBIA PEMOHT
npeobpasoBaTtenb-perynatopos MM1-10.

14.3. Mo [OroBOpeHHOCTM ¢ NoTpeGUTeNem NpeanpuaTUe-3roTOBMTENb OCYLLECTBIAET NocnerapaHTitHoe
TexHudeckoe 06CnyxuBaHUe, TEXHUYECKYID NOLAAEPXKY W TEXHUYECKME KOHCYNbTauuu Mo BCEM BUAAM CBOEN
NpoAyKLMU.
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MpunoxeHue A.

MpunoxeHue A.1. MNabapuTHble U NpUcoeaNHUTENbHbIE pa3Mepbl
npeobpa3oBaTtens-perynatopa NM-10-2

Fa6apuTHble pa3mepbl

Bud Bud Bud
c3adu c6oky crnepedu

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

PekomeHdyemas monuuHa wjuma om 1 8o 5 mm.

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

Pa3meTka OTBEpPCTUM Ha LWnTE

! 150 min

150 min

92 +0,8

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

" 230 max
: 225
; 195
< 180 _;
P e o [
$ S $-__\
o] Il g RN
2 ol == I
8| R ==
4 \$ $)\$ 2 QV_

) 4 ,b!‘J
h 4 £ OmceK ¢ KnemMmMHOU KosToOKOoL.
dome. / Kpbiuuxa omcexa cHAMa

KabensHbie 8a00bi

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

Nn-10. Bug c3agu

gy
I X2 —_—— I [l ———————————————— 87 ma
R 2R o 8 ~ “ e ©
o N
& 7 | xaa x28
| , xa | W) WSS
& a Pl P2+ 15,
mA,V — a0 = n o~ D
rot | Y © R
- —»~N|  GND1 s <3| -A0 3
O ® @ ®| f
| +n —_ 2| -~248 «z| oot 2
1 s o A -
~220B p—y Y ol 2 — G| +a «n| Dpo3
E -—{€Po| oNp2 -z B <yl posa | P
~ +2 - o TERM - E +24V
Pa3ém paclmnpeHus (nogknoveHne B — 5| renD »>yp| 2av

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

X2, Kb3-25-11-0,75

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

I x27 I =1 115 myx =
X1 0000 0Ooo ™ XZA x28 7
L, | Nces nses 1o _ +«+
L] =IO - =
JP2 WPt & @ K1 :Z K2 S:Z K3 S? K4 @
O mA,V
+—| -
di RTDA bl ©
- e e
+1 | -
~2208B ma, v ) G| *®
et R R —=| +A _ _ _ _
- —| | GND2 —& B II T ] T ] - -] T -l
Pasd 2 —=| RGND R B I BT BB AR A
a3éM paclumMpeHus (MoAKITIYeHne |~ +a0 —»5| 424V 512125225/ 2(2|5(2(2
[OMOSHUTENBHOO aHANOroBOro BbIXOAA C o 20 oz 22w
— ; sl -
nomoLLbio Moayns pacwmperns MP-51-05) 21 22 25 31 32 33 41 42 43 51 52 53

X2, Kb3-28P-11-0,75;
KB3-28K-11-0,75;
KB3-28C-11-0,75

PucyHok b.2 - [NodknovyeHue KreMMHO-61104H020 coeduHumersi
- KB3-28P-11-0,75 (c pene),
- KB3-28K-11-0,75 (c meepdomeribHbIMU perie),
- KB3-28C-11-0,75 (¢ onmocumucmopamu)
K peaynamopy [11-10
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B.1 Cxema pacnonoxeH1Usa CUrHanoB U rabapuTHble pa3Mepbl KNeMMHO-
o6nouyHoro coeguHuTena Kb3-25-11

MoakroyeHne aHanoroBbIxX
VCTIONHUTENbHBIX YCTPOMCTB K
npubopy — cM. npunoxeHue b.7

lMepemMeHHoe HanpsbkeHne 24 B
ans nutanusa M-10-1

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

WHpankaTop
NOAKMNIOYEHNST BHELLIHETO
MUCTOYHMKA NUTaHns 24B
K Knemmam 23, 24

Pacnonoxenve
nepemMblyek ana -
HaCTPOWKN BXO10B \ - \ max \ \—
R @Rt EN N e e |
X2A X2B &
- P2[~ H
( \ > )
mA, VvV
+—1> - +U1 [} : +AO
RTD1 . !
- _.@M GND1 © 5 -AO @ g
[ +11 +« ~24B « 3 DO1 2
< > - o ~24B - N DO2
mA,V ©® = S &4
+—1> +U2 — o +A N DO3
RTD2
) %@m GND2 — x| -B N DO4 @
\ ~ +2 — &| TERM - +24V
* / — »| RGND @ | 24V

/ / \

MoaknioveHve MopknioueHne MoakmioYeHne ANCKPETHLIX Hoxkm (2 w.)
AATYMKOB K uHTepdpeica RS- MCMOMHUTENbHBIX YCTPOICTB [NS YCTaHOBKM
npnGopy — CM. 485 —cm. 1 HArpy3oK — CM. KB53-25-11 Ha

npunoxenve b.4

npunoxenve b.11

npunoxexuve b.8 penbc DIN35x7,5

PucyHok 5.3 - Cxema pacrnonoxeHusi cugHasnoe u eabapumHbie pasmepbl KieMMHO-67104H020
coeduHumens Kb3-25-11

MpumeyaHus.
1. KnemmHo-6n04HbIi coeamHuTens KB3-25-11 npeaHasHaveH Ans MoHTaxa Ha penbc DIN35x7,5.
2. Hencnonb3yemble knemmbl knemmHo-6no4Horo coeamnHntens Kb3-25-11 He nogknoyaTts.

3. HasHauyeHue nepembluek HacTpoviku Bxogos JP1, JP2 — cm. pasgen 10.2.1.
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B.2 Cxema pacnonoXeHus CUrHanoB U rabapuTHble pa3mMepbl 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 BKIMIOYEHNS
knemmbl 15, 16 cCoeanHUTEeNs1 — CM. OUCKPETHBIX
npunoxenve b.3 BbIXOA0B
COOTBETCTBYHOLLMX
Ka%IOB

i

/V

115 max
Pacnonoxexve \ \ / / \
nepemblyek ans FECEBEEEE ~ e/ o | s/ e /
~ RN = BUN ! I
HaCTPOVKN BXOAOB [N\ 000 oA /63 o
co tom \—l . _
p JP2 JP1 &J @K1§ZK2§ZK3:ZK4€D
mA, V
+ —| -
RTD1 Ut ©
s - —| ™| GND1 | [+— S| ~24B ||J? ’gf
«— | .
< ™A, V i 248 ||y ol =
RID2 +u2 LA ST Iy Iy Ly
-— GND2 —«| -B |||1|-|||-|||—|
g o +2 —=| RGND =N |||
—|s[Cmo [ o e | |8|2|2 5|2(2| 8| 2 (2|8 |2|2
+«—| | -AO 5| -24V
/ 21 22 23 31 32 33 41 42 43 51 52 53
/ — )
~
MopknioueHne MoakmioyeHve
nHTepdelica RS- TepMUHaTopa
485 —cm. uHTepdeiica RS-
npunoxexune b.11 485
MogkntoyeHne ANCKPETHbIX
MCMOSHUTENbHBIX YCTPONCTB
\ BbixogoB DO1,D02,D03,D04 —
MopkntoyeHne MoakntoyeHne aHanorosbIx MNopkntoyeHne CM. MpuUnoXxeHue:
[aTYnKoB K MCMOJTHUTESbHBIX YCTPOMCTB K WUCTOYHMKA NuTa- B.8 — pene
npubopy — cm. npubopy — cM. NpunoxeHue HUSI OUCKPETHbIX B.9 — TBEpaOTENbHBIE pene
npunoxexue b.5 BbIx04o0B (24B) B.10 - onTocummncTopsl

PucyHok b.4 - [uazpamMma pacrionioxXeHusi cueHanos u 2abapumHbie pasmepbl K1eMMHO-65104HbIX
coeduHumenel Kb3-28P-11, Kb3-28K-11, Kb3-28C-11

MpumeyvaHums.

1. KnemmHo-6nouyHble coegunntenn KB3-28P-11, KB3-28K-11 n KB3-28C-11 npepHasHayeHbl AOnis
MOHTaxa Ha pernbc DIN35x7,5.

2. Hencnonb3yemble knemMmbl knemmHo-6mno4vHbIx coeanHutenen Kb3-28P-11, Kb3-28K-11 n Kb3-28C-11
He noaknioYaTh.

3. HasHauyeHue nepemblyek HacTporkn Bxogos JP1, JP2 — cMm. pasgen 10.2.1.

4. Mepembluka JP3 npeaHasHaveHa Ana nogknoyeHns tepmuHatopa (120 Om), ycTaHOBMEHHOrO Ha nnare
KB3-28P-11, KB3-28K-11 wunu KB3-28C-11. 3amkHyToe coctosiHme JP3 COOTBETCTBYET MNOAKIOYEHHOMY
TepMmuHaTopy.
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B.3 - Cxema pacnavku kabensi KneMMHO-61104HbIX coeguHuTtenen Kb3-25-
11-0,75, KB3-28P-11-0,75, Kb3-28K-11-0,75 n Kb3-28C-11-0,75

KKB3-25-11, K63-28P-11 K perynaropy MM-10
KKB3-28K-11, KB3-28C-11

Hymepauus | HasHauyeHue
KOHTaKTOB B | KOHTaKTOB B
P1B pasbeme pasbeme
IDC-10G DI-25M DBR-25F
1 9 GNDE1
2 22 +I1
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
4 15 ~24B
Hymepauus 5 3 XA
KOHTaKTOB B
pasbeme IDC-16G 6 16 TXB-
7 4 TERM
8 17 RGND
9 \ 5 +A0
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)

PucyHok B.5 - Cxema pacnaliku kabens KieMMHo-b5104HbiIx coeduHumeneti Kb3-25-11-0,75, Kb3-28P-11-
0,75, Kb3-28K-11-0,75 u KE3-28C-11-0,75
MpumeyaHwme.

Kabenb coeguHmtensa Kb3-28P-11, KB3-28K-11 unun Kb3-28C-11 aHanornyeH kabento coegmnHutens Kb3-
25-11.
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B.4 NopgknoyeHne AaTyMKoB K npubopy ¢ nomowbio KB3-25-11

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

+ [ 1
1 +U1 AHanoroBsbIi BXog
All napameTp
2 GND1
- 3
P2 +i1
: ] a :
5 +U2 AHanorosbln BXoa,
Al2
6 GND2 TepMoKoMMeHcaummn
- ! +12
McTouHuk aHanoroBoro 8 -

curHana
TepMOKOMMNeHcauumn

'ne JP1 n JP2 — nepeMblyku, yCTaHOBMEHHbIE Ha kneMMHol konoake K63-25-11.

PucyHok b.6 - lNodknoveHue yHUuyuposaHHbIX aHano2o8bix 8xodos peaynsmopa [11-10

IP1 KnemmHas konoaka Kb3-25-11
+U1l
GND1
+|1

JP2

+U2 AHanorosbI Bxoa Al2
TEepPMOKOMMEeHcaLun

RTD2 ¢

GND2
+12

| N of o] | W] N|
'

UcTouHuk aHanoroBoro -
curHana
TepMokomMneHcauum RTD2

F'oe JP1 n JP2 — nepemblyKK, yCTAHOBIEHHbIE HA KneMmMHon konogke Kb3-25-11.

PucyHok B.7 - [lodknroyeHue damyukoe memnepamypbi muna TCM, TCIl «k aHanozosomy exody Al2
peaynamopa [11-10

MonoxeHue nepembivek JP1 n JP2 anst HACTPOMKM BXOAOB NpMBeaeHo B Tabnuue:

[dnana3oH BxogHoOro Bxog All Bxon Al2
CUrHana MonoxeHune nepembiykn JP1 MonoxeHne nepemMbivkn JP2
0-5mA [1-2], [7-8] [1-2], [7-8]
0—20mA [1-2], [5-6] [1-2], [5-6]
4-20mMA [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 yctaHaBnmuBaeTcs NporpaMMHo, cM. n.2.01
KOHdpurypaumm.
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B.5 NopgknoyeHne gaTymkoB K npubopy ¢ nomowbio  KB3-28P-11, KB3-

28K-11 nnun Kb3-28C-11

UcTouHuk aHanorosoro
curHana MNAPAMETP

JP1

]

KnemmHas konoaka

+
1 +U1
2 GND1
) P2 3 1
+ [ ]
4 +U2
5 GND2
] 6 2

UcTo4yHukK aHanorosoro
curHana
TepMOKoOMneHcauuu

AHanoroBbiln Bxog All
napameTp

AHarnoroBbili Bxog Al2
TEepMOKOMMEeHcaLmn

KB3-28P-11
KB3-28K-11
KB3-28C-11

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 peeaynsmopa [1r1-10

JP1

JP2

]

KnemmHas konopgka

/

+Ul

GND1

+I1

RTD2 ¢

+U2

GND2

UcTouHuMK aHanoroBoro
curHana
TepMokomMneHcauumn RTD2

+12

KB3-28P-11
KB3-28K-11
KB3-28C-11

AHanoroBbI Bxog Al2
TepMOKOMMeHcauum

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

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

10

MonoxeHune nepemMbivek JP1 n JP2 ans HacTPOMKM BXOAOB NpUBEAEeHO B Tabnuue:

Odwana3oH BxogHoOro Bxog All Bxop Al2
CcUrHana MonoxeHne nepemblyku JP1 MNonoxeHune nepemblyku JP2
0-5MA [1-2], [7-8] [1-2], [7-8]
0-20 mMA [1-2], [5-6] [1-2], [5-6]
4-20mMA [1-2], [5-6] [1-2], [5-6]
0-10B [2-4], [5-7] [2-4], [5-7]
TCM, TCI, Pt - [1-2], [5-7]

MpumeyaHune. CmelleHne BxogHoro curHana All 4-20mMA ycTaHaBnmBaeTcs NporpaMMHo, cM. n.2.01

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

1) HazHa4yeHMe KOHTaKTOB KNIeMMHOro CoeAuMHUTeNs u3MeputenbHoro npeo6pasoBatens MMN-10-1;
(pacnonoxeHue KNeMMHOW KONOAKU — CM. NpunoxeHue A.2)

NO KOHTaKTa Ha3HauyeHue KOHTaKTa Mopgknioyaemble Lenu
1 OcHoBHoW anekTpog
2 OO6LUMI 3NEKTPOOHON CUCTEMBI lModknoyeHue arnekmpodHoU cucmemsl
3 BcnomMoratenbHbIn anekTpos
4 + IBbIX
5 1BbIX lModknoyeHue 8bIX00HO20 cueHarna npeobpazosamerns
6 ~24B
2 4B lModknoyeHue HanpsXKeHus numaxusi

2) NMogknioyeHUe INEKTPOAHOW CUCTEMBI K U3MepuTenbHOMY npeobpasoBatento MM-10-1

OCH. 0DW. BCNOM. OCH. 0DW. BCNOM.
1 2 3 1 2 3
OCHOEHOH BcnomorarensHbii OCcHOEHOH BcnomorarensHbIi
InNeKTpog, INeKTpoA, INeKTpog, ANeKTpoa,
] ]

K OHTpO NMpYeM bIi
= i // pacrteop gl .

]

a) a)

PucyHok 5.10 - NodkrtouyeHue 3nekmpoOHoU cucmeMbl K udMepumernbHoMy rpeobpasosameriio [1M1-10-1

MpumeyvaHus.

1. Ha cxeme a) ykasaHo avddepeHumansHoe (CMMMeTpUYHOe) nogkntodeHne pH nnn pegoke anekTpogHon
CUCTEMBI.

2. Ha cxeme 06) ykasaHo HeauddepeHumanbHoe (acuMmeTpuyHoe) noaknoyeHne pH wnn pegokc
KOMOUWHVMPOBAHHOW 311EKTPOAHON CUCTEMBI.
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B.7 MNoakno4vyeHne UCNOSNTHUTESbHbIX yCTpOVICTB 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
PucyHok 5.11 - [NodkrnrovyeHuUe aHano2o8bix Hagpy3okK ¢ nomowbto 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 Hagpy30kK ¢ nomouwbio Kb3-28P-11, KBE3-28K-11, Kb3-28C-11

XP1
SHHE
DOQO 1 3 5 7

[IMANa30H BLIXOTHOMO 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]

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

PucyHok B5.13 - MonoxeHue nepemMbi4ek Ha niame fpoueccopa 011 ebibopa duana3oHa aHar0208020 8bixoda
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B.8 Cxema BHeWHWX NOAKNKOYEHUW aHanoroBoro Bbixoga AO2 mopyns
pacwupeHusa MP-51-05 ¢ nomowbro KB3-8-07

C nomousto moayns pacwmperna MP-51-05 k npubopy MM-10 nogkntoyaeTcs BTOPON aHaNoroBbll BbIXOA,
AO2.

Ana nuTaHua aHanoroBoro Bbixoda TpebyeTcs BHelHee CTabunM3MpoBaHHOE HanpskeHne 24B
MOCTOSIHHOTO TOKa.

BHELLHWIA NCTOYHUK

nutaHus =24..28B/40mA| KB3-8-07
\ s
~ Ny 1
2
\—D 3
RH| 4
5 3
o
)
75
cC
g
8 o
T

PucyHok b.14 - lNodknodeHue cueHanos modyssi pacwupeHusi MP-51-05 ¢ noMowbio KneMMHO-b6/104HO20
coeduHumessi K63-8-07

MpumeyaHns.
1. MonoxeHue nepemMbiyek XP3 Ha Moayne pacluMpeHuin Anis HAaCTPOMKM aHanoroBoro Bbixoda NpuBeneHo
B Tabnuue:

[nanasoH BbIXOLHOTO curHasna NonoxeHne NepemMblyek Ha MOAYE PacLUMPEHNS!
0-5MA [2-4], [7-8]
0-20MA [2-4], [5-6]
4-20 MA [2-4], [5-6]
0-10B [1-2], [3-4]

CmelLieHne BbIXoAgHOTro curHana 4-20MA ycTaHaBnMBaeTcsl NporpamMmmMHo.

2. Hewucnonb3syemble KnemMMbl KNEMMHO-61T04HOMO COeAMHNTENS He NOAKIYaTh.
3. [ononHuTenbHbIN aHanoroBbI BbIXOA BbIMNOMHSAET TONbKO (PYHKUUIO peTpaHCMUCCUU (MYHKT MEHI0 9).
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B.9 NMogknioyeHne AUCKpPeTHbIX Harpy3ok K Kb3-25-11 n Kb3-28P-11
VD
KnemmHas konogka Kb3-25-11

- +
= DO2 20 [ =4 MEHbUE
- +
= | bos3 - :—" CBo6GoaHo nporpaMmu-
= ' DO4 22 - :'+_0 pyeMbie BbixoAa
—I:A_“ O6wmn )
23 BbIXOL0B O6Lwmii
Harpysok
24 \ - |+
-24V '| Ay

MpumeyaHus.
1. Tpu nNoOKNYEHNN WHOYKTUBHBIX Harpy3ok (perne, nyckaTenu, KOHTaKTopbl, coneHouabl U T.M.) K

LVCKPETHBIM TPAH3UCTOPHBLIM BbIXOAAM KOHTpOMnepa Bo u3bexaHue BbiXxofa U3 CTPOS BEIXOAHOIO TpaH3uUcTopa 13-
3a OonbllOro Toka CaMOMHAYKLMM NapannenbHo Harpyske (o6MOTke pene) HeobxoAuMO YcTaHaBnuBaThb
Gnokupytowmii amog VD — cM. cxeMy nofkIodeHus. BHellHUi Ao yCcTaHaBnNmMBaTh Ha KaX40M KaHarne, K KOTOpoMy

NnoaKnyeHa UHAYKTMBHANA Harpyska.
Tun yctaHaenueaemoro avopa KO209, KO258, 1N4004...1N4007 wnu aHanoruM4yHbIA, pacCYuTaHHbIA Ha

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

PucyHok B.15 - lNodknoueHue duckpemHbix Hagpy3oK ¢ nomowbto Kb63-25-11

UHavkaTop MHavkaTopsbl
nogaum — 115 max ~% BKIHOYEHUA
nuTaHNs pene
=248 a 3313 3333 ——o ———= o cooTseTCTBYI0
KIeMMbI P1 X2A X2B LmMX kaHanos
ot [~~{.0000 000" -
JP2 JP1 &] @ K1 32 K2 S? K3 X? K4 @
mA, V
+ -
RTD1 +ut i
-—>|™| GND1 | *— | ~24B OM .’Eé
~ «— | .
A +1 28 1 Pl ®
RTD2+_’ 2 oL tA RIS EIRNIEIRS
E - —»| 9| GND2 — -B 1 ! 1 -l 1 -I 1T -l
o H2 —= RGNDZ; B AR IR IR AR R
—|~[ro |[ G| s2av §2|2/5|2(2|8|2|2 8|22
|| a0 [| =3[ -2av
/ 21 22 23 31 32 33 41 42 43 51 52 53
DO1 DO2 DO3 DO4
Gonblie MeHblue
Mopkntoyexne MoaknoyeHne OUCKPEeTHbIX

WCTOYHUKA nuTa-
HUA OUCKPETHbIX

MCMONHUTENBHBIX YCTPOWCTB
1 Harpy3ok COOTBETCTBEHHO

BbixogoB DO1,002,D003,D04

BbIx04o0B (24B)

PucyHok b.16 - No0knto4eHue duckpemHbix Hagpy30K ¢ nomowbto KB3-28P-11

MpuMeyaHnAa No UCNONbL30BaHUIO AUCKPETHbIX BbIXOAOB.

1. Curnanel DO1-DO4 aBnstoTca cBobogHO-NporpaMmMupyemMbivn. T.e. ecnu Kakon-nnbo n3 curHanos DO1-
DO4 He 3apencTtBoBaH B CTpyKType BblOpaHHOro Tuna perynsitopa (cMm. napametp 10.03), To cBOGOAHbLIN
OVCKPETHBIN BbIXO4 MOXET B COOTBETCTBUM C BblIOpaHHOW Norvkor paboTbl U ycTaBkamMu ynpaBnsTbCs OOHUM K3
BbIOpaHHbIX aHanoroBbix curHanoB (cM. napameTpbl 4.00, 5.00, 6.00, 7.00).

2. Ha punarpamme nogkmoveHns KB3-28P-11 ycrnoBHO noka3aHO pacnonoXeHue W HasHayeHue
nepekntovaroLLmx KoHTakToB pene K1, K2, K3, K4.

3. KoHTakTbl BbIXOAHbIX perne ykasaHbl B MOMOXEHUN BbIKMOYEHO, T.e. Npu obecToyeHHo 0bMOoTKe pene.

4. Hencnonb3yemble KneMmbl KnemmMmHo-6ro4Horo coeanHmtens Kb3-28P-11 He nogkntoyaThb.
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B.10 NMogknioyeHMe AUCKPETHbIX Harpy3ok kK Kb3-28K-11

[unckpeTHble BbIXO4b! BbINOSIHEHBI B BUAE TBEPAOTENbHbLIX pene, Nnpu aToM nornyeckomy “0” cooTBeTCTBYET
Pa30OMKHYTOE MOJI0XXEeHNEe KOHTaKTOB, a nornyeckom “1” - 3aMKHYTO€ COCTOAHME BbIXOAHbIX KOHTAKTOB perne CPwu
HO.

Kaxabli AUCKPETHBIA penenHbiii BbIXO4 ranbBaHUYeCcKn U30MMpOBaH OT APYrUX AMCKPETHbIX BbIXOAOB U
ApYyrux uenew perynatopa.

WuankaTop
MHaukaTop nogayum BbixogHoe pene BKINO4YeHnAa pene
nuTaHna=24B 1-ro kaHana 1-ro kaHana

\ \ \
&

Hs H2 H3 H4
= = = = =
vo1 V02 VO3 VO4

Knemmbl
NUTaHNS CXeM
ynpaBrieHus pene

HO 1
HO 2
HO 3
HO 4

16

[
aes ]

21 22 23 31 32 33 41 42 43 51 52 53

)\ ) \ )
Bbixog DO1 Bbixog DO2 Bbixogq DO3 Bbixog DO4
1-1 kaHan 2- kaHan  3-i kaHan

RH 60B max 1A AC
60B max 1A DC

PucyHok B5.17 - lNo0kntoyeHue duckpemHbix Hagpy30k ¢ nomowbto KB3-28K-11

4-n kaHan

MpumevaHnsa No NCNONb30BaHUIO AUCKPETHbIX BbIXOAOB.

1. Ha pucyHke yCrioBHO MOKa3aHO pacnofioXeHMe U HasHavyeHne 3amblKaloLMX KOHTAKTOB BbIXOOHbIX pene
kaHanos DO1-DO4.

2. KOHTaKTbl BbIXOAHbIX pene ykasaHbl B TOJIOKEHUM BBIKIIOYEHO, UM MpU 0BECTOYEHHOU cxeme
ynpaeneHus pene.

3. Hencnonb3yemeble knemmel knemmHo-6no4Horo coeguHutens Kb3-28K-11 He nogkntoyaTh.

4. MakcumanbHoe noTpebneHne (Cxem YynpaBneHWs)) YeTblpex BKIIHOYEHHbIX KaHanoB OT BHELUHEro
MCTOYHMKA NOCTOSIHHOro Toka 24B — 80MA.

5. HanpsixeHue BHeLHEro NCTOYHMKa NUTaHUS - HecTabunmanposaHHoe, (20-28) B nocTosiHHOro ToKa.
6. Mapa ANCKpeTHbIX BbIXOAOB MOXET BbINOMHATL POSib OAHOMO UMMYMNbLCHOro Bbixoaa (b —M).
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B.11 NMogknioyeHMe AUCKPETHbIX Harpy3ok K Kb3-28C-11

OunckpeTHble BbIXoAbl BbINOMHEHbI B BWAE OMTOCMMUCTOPOB CO BCTPOEHHbIM AETEeKTOPOM HYMEeBOro
HanpsbkeHus pasbl. Jlormyeckomy “0” COOTBETCTBYET 3aKpbiTOE COCTOSIHME cuMucTopa , a norudeckom “1” —
OTKpbITOE COCTOSIHUE.

Kaxgbih BbIXo4 ranbBaHWYECKM W30MMpoBaH OT ApYrux AWCKPETHbIX BbIXO4OB W ApYyrux LUenewn
KOHTponnepa.

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

\ ro KaHaHK

‘ \

Hs H2 H3 H4
= = = /= =
Vo1 vO2 VO3 Vo4

Knemmbl
NUTaHNS CXEM

ynpaBnenust L

i P P
. o |-l |- |:
[ 248 |

16

21 22 23 31 32 33 41 42 43 51 52 53

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

PucyHok b5.18 - [NModknto4eHue OuckpemHbIx Hagpy3okK ¢ rnomouibio Kb3-28C-11
MNpuMeyaHUs No NCNonNb30BaHUIO AUCKPETHbLIX BbIXOAOB.

1. Ha pucyHke ycnoBHO MoKa3aHO pacnosfiokeHne U Ha3HaveHue BbIBOJOB ONTOCUMUCTOPOB kaHanos DO1-
DO4.

2. Hencnonb3yemble kKneMMbl KnemmHo-6no4Horo coeamHutens Kb3-28C-11 He nogkniovaTb.

3. MakcumanbHoe noTpebneHue (Cxem ynpaBneHWs)) YeTblpex BKIOYEHHbIX KaHanmoB OT BHELUHEro
WCTOYHUKA NOCTOSIHHOro Toka 24B — 80MA.

4. HanpsikeHve BHELUHEro NCTOYHMKA NUTaHNS - HecTabunuanpoBaHHoe, (20-28) B NOCTOSAHHOIO ToKa.

5. MNMapa oucKpeTHbIX BbIXOA0B MOXET BbINOMHATL POSib OAHOIO MMMYMbCHOro Bbixoaa (b —M).

PekomeHAauum no Mcnonb3oBaHMIO MarioMOLHbIX ONTOCUMUCTOPOB.

ManomolyHble  ONTOCUMMUCTOPbLI  MpedHas3HadyeHbl Ans  KOMMyTauuuM  Lernen  MNepemMeHHOro  Toka.
OntocummncTopbl obecneunsatoT raribBaHNYECKYI0 N30NALMI0 YNPaBNSALLKX Lenen OT CUIOBbIX Y HEMOCPEACTBEHHO
yNpaBnsloT MOLIHLIMU CUMIOBLIMW 3fIEMEHTaMU - MNOMYNPOBOAHUKOBLIMW CUMUCTOPaMW, KOTOpble OTKPbIBAOTCSH
UMMyNbCOM TOKa OTpULATENbHON MOASPHOCTM. ManomoLLHbIE ONTOCMMMUCTOPbLI MOTYT TakkKe YMnpasnsTb napown
BCTPEYHO-MapanfenbHO BKIYEHHbIX TUPUCTOPOB.

K ogHoMy MarnomoLLHOMY OMTOCMMWCTOPHOMY BbIXOAY MOXET MOAKMYaTbCs TOMbKO OAMH BHELUHWUM
CMMWCTOP UMK OAHa Napa BCTPeYHO-NapanmnenbHO BKITHYEHHbIX TMPUCTOPOB.

MMNynbCHBIN BbIXOAHON TOK ManoMOLLHOIMO0 ONTocUMMCTOpa MOXeT gocturaTb 1A, HO TOMbKO B MOMEHT
BKIMIOYEHWS BHELLUHEro cuMuctopa (Mnu napbl TUPUCTOPOB), MOSTOMY HENb3s WUCMONb30BaTb 3ITOT BLIXOA Kak
penenHbI, Harpyxas ero noCTOAHHOW Harpy3kow. [py NOAKMIOYEHUIO BHELIHWX CMMWUCTOPOB CregyeT yyvTbiBaTb
orpaHuyeHue no yrnpaensaoLeMy BbIXOAHOMY TOKY MaroMOLLHOIO BbIXOAHOMO ONTOCMMMCTOPA.
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Kaxkgbii BbIXOQHOW ONTOCMMUCTOP C BHELUHUM MOLUHBbIM CUMUCTOPOM (MM Napon TUPUCTOPOB) MOXET
ObITb nogknioveH k nobon case (A, B unu C). Kaxgbll BbIXOAHOW ONTOCMMUCTOP UMEET CBOW BCTPOEHHbIV
OETEKTOp HyNeBOro HanpskeHus gasbl NO3BONAET BKMOYaTb Harpysky TOMbKO NPV MUHMMANbHOM HaMpsKeHWn Ha
Hen.

PekomeHayeMble cxeMbl MOAKTIOYEHNS BHELLHUX CUMUCTOPOB M HAarpy3ok npmeedeHbl 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

BMN-485
(BMK-52)

:.o Coals|

R1

A+ RS485

Lo

At B- A+ B- A+ B-| po32ycrpoicts | 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 KOMIMbIomepoM U peayrsimopamu

1. K komnbioTepy MoxeT OblTb NOAKNIOYEHO A0 32 perynsatopos, BkM4Yas npeobpasoBaTternb UHTEpdEcoB
Br-485 (BrNn-52).

2. O6was gnvHa kabenbHON NMHMK CBA3M He A0MMKHa npeBbiwatb 1200M.

3. B kauyecTBe kabenbHOW NMHUN CBA3N npennoyYTnTesibHO UCNOJ1b30BaTh 3KPAHMPOBAHHYHO BUTYHO Napy.

4. [OnuHa oTBeTBNEeHun L, 4omKHa ObiTb KaKk MOXHO MEHbLLIEN.

5. K uHTepdencHblM BXOAaM perynatopoB, PacrofioXeHbIM B KPanHWX TOYKaxX COEAMHUTENbHOW NUHUK
Heo6XoaAMMO MOAKMHYUTL [Ba TepMuHarnbHbIM pesucTopa conpotuBneHunem 120 Om (R1 u R2).
MopkntoveHne pesuctopoB Kk perynatopam NeNe 01 — 30 He TpebGyetca. MogknioyeHne TepMuHarnbHbIX
pesucTopoB B 6noke npeobpasoBaHusi MHTepdeiicos BrMNA-485 (BMN-52) cmotpu B TO Ha BrNA-485 (BIMAN-
52). MopakntoveHvne TepmuHansHux peanctopos B [N —10 cmotpu npunoxernne b11 (pucyHok b.20, B.21,
b.22).
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KnemmHas konogka KB3-25-11 JnHma ceaAsn
\ (aKpaHMpoBaHHas BUTas napa)
MpuemonepeapaTymk +A 13 )
RS-485 | B 14 .
- emw [}
120 om i RGND | 16
oo {7 NN
) R
1 MogknoyeHne | BbicokoomHasi
—— 100 0OM | BHYTpEeHHero i 3emns
| TepMMHaTOpa !
e e e e a

PucyHok B.21 - PekomeHOyemasi cxema rnodknroyeHuss uHmepgpetica RS-485 ¢ nomouwpto K63-25-11

KB3-28P-11 JInHus ceasu
KnemmHas konoaka KB3-28K-11 (skpaHVpoBaHHas BuTas napa)
KB3-28C-11
MpuemonepepaTunk +A 12
RS-485 o o B 13 ( )

120om  JP3 RGND | 14
GND ¢—{ ] N
100 om \r —————————— | BbicokooMHas
— l

MNoagkntoyeHne 3eMmns

1
L - - _

PucyHok B.22 - PekomeHOyemas cxema nookmodYeHusi uHmepgpelica RS-485 ¢ nomowbro  Kb3-28P-11,
KB3-28K-11 unu Kb3-28C-11

MpuMeyaHMAa no ncnonb3oBaHU MHTepdenca RS-485.

1. Bce oTBeTBUTENM MNpPUMEMO-NEPEAATUNKOB, MPUCOEOUHEHHbIE K OAHOM 0O0LWen nepefarolien nvHuu,
OOIMKHbI COMNacoBbIBaTbCH TONBKO B ABYX KpalHUX ToYkax. [InuHa oTBETBNEHWI OOMKHA ObiTb KAK MOXHO MEHbLLEN.

2. Heo6xoOMMOCTb 3KpaHMpPOBaHWSA kabernen, No KOTopbiM NepefaeTcs MHOPMaLUMs, 3aBUCUT OT ANUHbI
KabesbHbIX CBSI3ei 1 OT YPOBHS NOMeX B 30HE NPOKIaaku kabens.

3. anMeHeHMG SKpaHMpOBaHHOIZ BUTOM napbl B NPOMbILLNIEHHbIX YCINOBUAX ABNAETCA NpeanovYTUTesibHbIM,
NOCKOJIbKY 3TO obecneuynBaet nony4vyeHne BbICOKOro COOTHOLLEHUA ceran/myM n 3awnTy ot CI/IHC*)aSHOIh nomMmexu.

4. MNepembiyka JP3 npegHasHadeHa Ans nogknioyveHus TepmuHaTopa (120 Owm), ycTaHOBNEHHOro Ha nnarte
KB3-28P-11, KB3-28K-11 wnu KB3-28C-11. 3amkHyTOe coctosiHme JP3 COOTBETCTBYET MNOAKIOYEHHOMY
TepMmuHaTopy.
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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 Crp. MpumeyaHue
MEeHIo n3me- ymMmon- HEeHus
napameTpa
peHus YaHuo
YpoBeHb 1. HacTpoika napamMeTpoB perynsropa
1.00 KoadpduumeHT ycunenuns | en. 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 PyHKUMSA NMUHERHOTO TEXH. 000,0 —999,9 200,0 000,1 000,0 — oTkn.
M3MEHeHUs 3aaHHOMN en.
TOYKM /MWH
1.04 CurHanusauus TEXH. -19,99...99,99 pX 000,0 Mnagwwi CBsi3aHHbIN
OTKINOHEHUS "MUHUMYM en. -9999...9999 mV paspsa napameTp 2.00
pX (pH), Eh (mV)"
1.05 CurHanusauus TEXH. -19,99...99,99 pX 000,0 Mnagwwn CBsi3aHHbIl
OTKIOHEHUSA "MakCUMyMm en. -9999...9999 mV paspsg napameTp 2.00
pX (pH), Eh (mV)"
1.06 'mcTtepesuc TEXH. 00,00...99,99 pX 000,0 Mnagwwi CBsi3aHHbIN
curHanusauum pX, Eh en. 0000...9999 mv paspsg napameTp 2.00
2-X 1 3-X NO3ULIMOHHOTO
perynaTopa
1.07 Maponb BXxoga Ha 0000 - 9999 0002 YcTaHoBneHo
YPOBHWM 02 — 16 N3roToBUTENEM
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MpunoxeHune B. (MpoaonxeHune)

CBogHasa Tabnuua napameTpoB
NOTEeHLUOMETPUYECKOro uamepurens-npeobpasoBarenb-perynaropa lNM-10

amtorg.com.ru

Enu- 3HaueH.
n Owvana3oH ) w !
YHKT Mapamer, HULG! U3MeHeHus 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...9999 mV
napametpa Bxoga All
2.01 Tun Bxoga All napameTtp 0000 - 0-5, 0-20 mA 0000 Twun curHana ot
pX (pH), Eh (mV) 0001 — 4-20 mA npeobpasoBaTens
Mr-10-1
2.02 [MocTosiHHas BpemeHu CeK. 000,0 - 600,0 000,0 000,1 0000 — oTknto4eH
LumdpoBoro punstpa
Bxoga All
2.03 HwxHuiA npegen TEXH. -9999...9999 mV 0580 Mnagwwn CBsi3aHHbIN
pasmaxa Lwkanbl en. paspsg napametp 2.00
2.04 BepxHui npegen TEXH. -9999...9999 mV -960 Mnagwwn CBsi3aHHbIN
pasmaxa Lkansl en. paspsig napametp 2.00
2.05 KoopauHata mv -9999...9999 mV -050 Mnagwwn MNapameTp
M30noTeHuuanbHomn paspsa anekTpoaHoun
TOuKM Ei CUCTEMBI
2.06 KoopauHata pX -19,99...99,99 pX 07,00 Mnagwwn MNapameTp
M30noTeHuuanbHomn paspsg anekTpoaHoun
TOYKM pXi CUCTEMBI
2.07 BaneHTHOCTb -002- -2 OTpuuaTenbHas -
namepsiemoro noHa N -001- -1 ONs KaTUOHOB,
0000 — He ucnonea. nonoxutenbHas -
0001- 1 0001 Ons aHMOHOB
0002- 2
2.08 CwmeLeHmne Bxoga All TEXH. -19,99...99,99 pX 00,00 Mnagwwn WHpankaumna 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
XapakTepUCTUKN SKop
2.12 Koppektupytoluee mV/pX | -2,00...2,00 00,00 Mnagwwn WHpankauua Skop,
3Ha4YeHne KPYTU3HbI pa3psag n3MeHeHue Skop
XapakTepuCTUKN SKop
2.13 Honyctumas eq. 0000 - 0050 0000 0001 3awmTa ot
ONUTENbHOCTb MMMYNbCHbIX
MMMYNbCHON NOMEXU nomex

lMpumeyvaHue: cmoTpute 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)

CBogHaa Tabnuua napameTpoB
NnoTeHUMOMeTPUYECKoro usmepurtens-npeoépasosartenb-perynstopa MM-10

amtorg.com.ru

Enn- 3HaueH.

n Ounana3soH ) w .

YHKT MapameTp HULL! U3MeHeHUsA no ar nsme CTp. MpumeyanHue

MeHIo P usme- yMmorn- HeHuA

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

3.00 Twun Bxoga Al2 0000 — 0-5,0-20mMA 0000 [unanasoH
(Temnepatypa 0001 — 4-20mMA n3mepsieMbIx
KoppeKLuum) 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 — oTknoYeH
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 Mnagwwi
pa3maxa LiKanbl AaTyuka paspsag
TEpPMOKOMMNeHcaLmn

3.05 BepxHui npegen °C -9999...9999 200 MnagLmn
pa3maxa LuKanbl AaTyuka pa3psg
TEpMOKOMMNEeHcaLmn
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NMpunoxeHune B. (MpoponxeHue)

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

amtorg.com.ru

Enn- 3HaueH.
n Onana3oH ) w .
YHKT MapameTp HULL! U3MeHeHUsA no ar nsme CTp. MpumeyanHue
MeHIo P usme- yMmorn- HeHuA
napameTpa
peHus YaHUIO
YpoBeHb 4. KoHdurypauus auckpeTtHoro Bbixoga DO1 Y
4.00 Homep aHanorosoro 0000 — Bxog All 0000 Tun Bxoga All
BXO4a (MCTOYHMK 0001 — Bxoa Al2 3aBUCUT OT
aHanoroBoro curHana) 0002 — paccornaco- napameTtpa 2.00
ONsi ynpaBneHus BaHWe perynsitopa pX, Eh
OUCKPETHBIM BbIXOO0M (50%+E)
DO1 0003 — 3apaHue
perynatopa
0004 — BbIXoa
aHanoroBoro
perynatopa
4.01 Jlorvka paboTbl 0000 — 0004 0001
BbIXOAHOrO YCTPOWCTBA
DO1 0000 - He VICI'IOJ'Ib3yZ()3TCFI, Cwm. npumedaHne 2)
BbIXO OTKN
0001 - 6onblue MAX
0002 — meHbLue MIN
0003 - B 30He MIN-MAX
0004 - B He 30HbI
MIN-MAX
(oTHOCUTENBHO
MIN—- MAX
CcooTBeTCTBYHOLLEro
DO)
4.02 YcraBka MIN DO1 TEXH. B ananasoHe wkanbl | 020,0 000,1
en. BblIGpaHHOro Tuna
aHanoroBoro curHana
4.03 YctaBka MAX DO1 TEXH. B ananasoHe wkansl | 080,0 000,1
en. BblIGpaHHOro Tuna
aHanoroBoro curHana
4.04 'ncTepesnc BbIXOQHOMO TEXH. 0000 — 9999 0010 0001
yctponctea DO1 en.
4.05 BesonacHoe nonoxeHne 0000 — nocnegHee 0000
BbIXOAHOIO YCTPOWCTBA NoroXeHue
DO1 B cnyyae oTkasa 0001 — oTk.
[aTynka, NMMHUN CBA3N 0002 — Bk
U N3MepUTENBLHOTO
KaHana
YpoBeHb 5. KoHdurypauus auckpetHoro Bbixoga DO?2 &
5.00 MapameTpbl ypoBHsi 5 Cwm. napameTpbl
...... aHanornyHbl YPOBHS 4
5.05 napameTtpam ypoBHs 4
YpoBeHb 6. KoHdurypaums amckpeTtHoro Bbixoga DO3 1
6.00 MapameTpbl ypoBHS 6 Cwm. napameTpsbl
...... aHanornyHbl ypOBHs 4
6.05 napameTpam ypoBHs 4
YpoBeHb 7. KoHdurypaumsa auckpeTtHoro Boixoga DO4 S
7.00 [MapameTpbl ypoBHs 7 Cwm. napameTpbl
...... aHanornyHbl ypoBHs 4
7.05 napameTtpam ypoBHs 4

lMpumeyaHusi No KOHgbu2ypayuu OUCKPeMHbIX 8bIX0008€:

1) CurHanel DO1-DO4 siBnsitoTcs cBOGOAHO-NpOrpaMmupyembiMu. T.e. ecnn kakon-nubo m3 curHanos DO1-DO4 He
3aJencTBOBaH B CTPYKType BbibpaHHOro tuna perynsitopa (cMm. napametp 10.03), To cBOGOAHbLIN AUCKPETHBIA BbIXOL MOXET B
COOTBETCTBUM C BbIOPAHHOW OrMKON paboTbl M yCTaBKaMu ynpaBnATbCA OO4HUM M3 BblOpaHHbIX aHanoroBbIX CUrHanoB (CMm.
napameTpbl 4.00, 5.00, 6.00, 7.00).

2) CocTosiHMe COOTBETCTBYIOLLETO ANCKPETHOrO Bbixoda npu 4.01=0000:

2.1. Bbixoa omkntoyeH, ecnu 4.05=0000 unu 0001.
2.2. Bbixoa 6K/MoYeH NpW HEAOCTOBEPHbIX AaHHbIX KaHama npu OoTkasax Aatyvka, NUHUM CBSI3W Mnn
naMeputenbHoro npeobpasosatens (cMm. napameTp 4.00), ecnu 4.05=0002.
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NMpunoxeHune B. (MpoponxeHue)

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

Enn- 3HaueH.
Owana3oH
MyHKT HULbI no- Lar name-
MapameTp U3MeHeHUsA CTp. MpumeyanHue
MeHIo usme- yMmorn- HeHuA
napameTpa
peHus YaHUIO
YpoBeHb 8. PesepB
MapameTpbl faHHoro
YPOBHSI
3ape3epBMpOBaHbI AN
OyayLmx
MCMonb30BaHuUi
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 — npsimon 0000 AO=y
BblxogHoro curHana AO 0001 — HBEPCHbIN AO =100% -y

*MpumeyaHune. Ecnu nepsbin aHanoroebin Boixog AOL He 3apeiictBoBaH B cTpykType [MW[-aHanmorosoro perynstopa, To
HacTpoWiku ypoBHS 9 ByayT akTyanbHbl Afsi NepBOro aHanorosoro Bbixoga AO1, BTopol aHanorosbiv Beixod AO2 B 3ToM crnyyae
ucnonb3oBaTbca He byaeT. Ecnu xe AOL ucnonb3yeTcs perynsaTtopoM, TO HAacTPOMKM ypoBHS 9 OyayT akTyanbHbl Ansi BTOPOro
aHanorosoro Beixoga AO2.
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NMpunoxeHune B. (MpoponxeHue)

CBogHaa Tabnuua napameTpoB
NnoTeHUMOMeTPUYECKoro usmepurtens-npeoépasosartenb-perynstopa MM-10

Ean- 3HaueH.
n Ouana3soH ) w )
YHKT MapameTp HULs! M3MeHeHUsA no ar nsme Crp. MpumeyaHune
MeHIo P nsme- yMmorn- 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 OaHHbI napa-
HOCTU 3-X MO3MLMOHHOIO | en. MeTp npeacras-
perynsitopa NAEeT NONIOBUHHOE
(mepTBas 30Ha) 3Ha4YeHue 30Hbl
10.03 | Twn perynsaTtopa 0000 — nHaukaTop Cwm. pasgen 5.6
0001 — aHanorosbIi ¢ | 0001
BHYTPEHHEN
obpaTHol CBA3LI0
0002 unu 0003 —
MUMMYMbCHBIN
perynaTtop
0004 — 3-X NO3MLMOH.
0005 — 2-X NO3MLWOH.
0006 — MMNYnbCHBIN
[-perynsatop
10.04 | HanpaBneHwe gencreus 0000 — obpaTtHoe 0000 E=SP-PV
perynaTopa 0001 — npamoe E=PV-SP
10.05 | Cratuyeckas 0000 — oTknoYeHa 0000 Pexum PYY-ABT
H6anaHcupoBka 0001 — BkntoYeHa
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 AUHAMUYECKON | TEXH. 000,0 —999,9 200,0 000,1 Mpn PV>SP
6anaHCMpoOBKM B CTOPOHY | ed. 000,0 — oTkn.
YMEHbLUEHUS /MWH 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 Bbixoaa
(vnn aHanoroBomn A4enkn
MMMYNbCHOrO
perynaTopa)
10.10 | BesonacHoe nonoxeHvie 0000 — nocnenHee 0000
BbIXOAa perynsropa B nonoxeHue
cryyae oTkasa gartuyvka, 0001 -0% (oTkn.)
NVHUN CBS3N UNn 0002 — 100% (Bkr1.)
n3MepuTenbHOro KaHana 0003 — 6e3onacHoe
nonoxeHue
ycTaHaBnnesaemoe
nonb3oBaTenem
10.11 | 3HayeHue 6esonacHoro % 0,0 -099,9 000,0 000,1 Mpn 10.03=3
NOSOXeHUs
ycTaHaBnnBaemoro
nonb3oBaTenem
10.12 | CrpykTtypa N4 0000, 0001 0000 0001 0 — paralel
perynaTopa 1 — mixed
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MpumeyvaHus.

*1) 3agepxka cpabatbiBaHusa knodenn BOJIbLUE, MEHBLUE (Bpems nay3abl, MOCre KOTOPOro BO3MOXHO
U3MEHEeHMe HanpaBrieHUss OBUKEHUS UCTMONMHMTENbHOrO MexaHn3ma npu COOTBETCTBYIOLLEM paccornacoBaHumn Ans
3-X MO3MLMOHHOIO PerynaTopa cocTaBnseT 3 CeKyHabl.

*2) 3-X MO3WLUMOHHBIN perynaTop paboTaeT TONbKO B MPSIMOM Tune ynpasreHusi perynsatopa. Ha pucyHke
B.2 nokasaHa pabota BbixogoB perynsatopa — DO1(6onbwe) 1 DO2 (MeHbLue). ToncTon nuHuer nokasaHa pabora
BbIXOOOB perynatopa 6e3 ncnonb3oBaHus ructepesnca (1.06=0000). Ecnu BBeaeH ructepesuc, To perynsatop byaet
paboTaTtb MOMHOCTLIO MO PUCYHKY B.2. Kak BMaHO 13 pucyHka, Korga napameTtp pacTteT U CTaHOBUTCS YyTb Bonblue
33@HHON TOYKWM, TO BO3HMKaEeT CUTyauus Korga BKIHOYEHbl ABa Bbixoda. JTO He AONYyCTUMO Korga perynsatop
ynpasnseT peBepcuBHbIM ABuratenem. [ns nsbexanwsa nogobHow cuTtyaumm HeobxoanMo NCNonbL3oBaTh NapaMmeTp
10.02 — 30Ha HeYyBCTBMTENbHOCTM 3-X MO3WLMOHHOIO perynstopa (MepTBas 30Ha). Torga BbIXOAbl perynstopa
6yayT paboTaTb No forMke nokasaHHOM Ha pucyHke B.1.

*3) BanaHcvMpoBKka BLINOMHAETCA MPU MEPEeKoYeHUn U3 PYYHOrO pexMma B aBTOMaTW4ecKui Aans
obecneyeHus pexuma 6e3ygapHocTu.

*4) OrpaHudeHve ynpasnsoWwmnx BO3AENCTBUA. [paHuubl AaHHOrO napamMeTpa HaxogdTcs B npegenax
okorno —-10% u +110%. Bce xe cnegyeT obpaTwTb BHMMaHWE Ha TO, YTO PErynaTop He MOXeT BblgaBaTb
oTpuuartensHble Toku. Ecnu ynpaensiowee Bo3gencTsme B orpaHnYeHHOM paboyem pexume focTuraet OgHOM 13
BenununH (-10%, +110%), To AanbHeWwas uHTerpauma byaeT npepsaHa C Tem, YTobbl n3bexaTb MHTErpanbHOro
HacblLWeHns. Tem camblM rapaHTUpyeTCs, YTO NoCne MHBEPCUW MOMSPHOCTM PacCOrnacoBaHUs PErynmpoBaHns TOT
Yyac MOXeT nocrnefoBaTh M3MEHeHWe YNpaBnsoLLero BO3AeNCTBUS.

DO1 _I'mcrepesnc \
A (kmou 6onbwe) LS — ‘\ N\
AN |
e v - \\
| y .
v |
0 >
0
< MepTBasizoHa i, MepTBasi3oHa 100%
< 10.02 Lgf ] 10.02 R

PucyHok B.1 - pacbuk pabombl QUCKPemHbIX 8b1x0008 3-X MO3UUUOHHO20 peayrisamopa C UCo1b308aHUEM
30HbI HeyyscmeumernbHocmu (10.02)

Do1 ]

H
H
[ BN BLUE H
.

BK“W EEE S EEmE S E I EEEEES SN EEEEEEEE I EEIEIEIEE N IEEEEEEEEER AW

COTHEMN

Do2 $

[MEHLLUE)

BErn

DTHM

o

0% Sp 100%

PucyHok B.2 - Mpagpuk pabombl 3-x No3UUUOHHO20 peayrismopa C UCMob308aHUeM aucmepesuca Ho 6e3
30HbI HEYy8cmeumesibHoCmu
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NMpunoxeHune B. (OkoH4YaHue)

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

Epnun- 3HaueH.
n Ouana3oH ) Lar
YHKT MapameTp HuUb! U3MeHeHUsA no n3me- CTp. MpumeyanHue
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 Kog 60

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

12.00 | Kanubposka Hyns TEXH. -9999...9999 mV 00,00 Mnagwwin 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. KanubpoBka Bxoaa "Temnepartypa koppekuuu" (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 aHanorosoro
Bbixoga AO1

14.01 Kanubposka Hyns 0000 — 0200 0001
aHanorosoro Bbixoga AO1

14.02 | KanubpoBka makcumyma 0.500 - 1.500 0.001
aHanoroeoro Bbixoga AO1

YpoBeHb 15. KanubpoBka BTOporo aHanoroBoro Bbixoga (AO2)

15.00 | Kanubposka aHanorosoro
BbIxoga AO2

15.01 Kanubposka Hyns 0000 — 0200 0001
aHanorosoro Bbixoga AO2

15.02 | KanubpoBka makcumyma 0.500 - 1.500 0.001
aHanoroeoro Bbixoga AO2

YpoBeHb 16. Pa3pelwieHne nporpaMmmmpoBaHuna. 3anmcb

16.00 | PaspelueHune Bxoga Ha 0000 — 3anpeLyeHo
YPOBHW 2 — 16 0001 — paspelueHo

16.01 | 3anucb napameTpoB B 0000 — 3anpeLeHo
9HEeproHe3aBNCMMYLO 0001 — paspeLueHo
namsitb

16.02 | Bbibop mogenu 0,1,23-1

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

MpumeyvaHune. YpoBHM KOHUIypaLum 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 ONpPeAeneHHOro 3neMeHTa NpUCoeuHSTb
onpeaeneHHoe YMCHo aTOMOB APYTvX 3MEMEHTOB.

Bopopoa (Hydrogen) - ©GecuBeTHbin ra3 H;, ©6e3 3amaxa u BKyca, NIOXO pacTBOPSieTCs B BoAe.
PacnpoctpaHeH B BWAe COeOQMHEHWUIA - BXOOAWT B COCTaB BOAbl, PACTEHWN, XMBOTHbIX, HE(TU, KaMEHHOro yrns,
NpUPOAHbLIX ra3oB U MUHepanos. Bogopoa - camelin nerkuii ra3, oH B 14,5 pasa nerde Bosgyxa.

BopopoaHbi nokasatenb pH (Value pH) - 3To oTpuuatensbHbIn AECATUYHBIN norapugmM KoHUEeHTpauum
Bogopoa-noHos. pH=-Ig[H"]. Hanpumep, npu [H+]:10'1, pH=1; npu [H+]:lO'5, pH=5 n 1.4. 3Haa KOHUEHTpauuo
BOOOPOA-MOHOB, MOXHO onpedenutb pH pacTtBopa n HaobopoT. PacTBopbl, B KOTOPbIX KOHLEHTpauns BOOOPOA-
MOHOB MpEeBbIlIAET KOHLEHTPaumio rapokcua-moHos [H'][OH, HasbiBaloTcs KucrbiMu. PacTBopbl, B KOTOPbIX
KOHLIEHTpaUMsl BOAOPOA-MOHOB MeHbLLE, YeM rmapoKeua-noHos [H][OH], HasblBaloTCA WENOUYHBIMA.

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 cBoViCTBa pacmeopos Kuciom obycrosneHsl kaTnoHamu sogopoaa [H']. KoHueHTpauus kaTmoHoB
BOAOPOAA - KONMYeCTBEHHAsA Mepa KUCMOTHOCTU cpeapl.

O6Lwme cBoOWCTBa OCHO8, B 4aCTHOCTW pacmeopos wieso4yel, obycnosneHbl rugpokeug-uoHamm [OH.
KOoHUeHTpauus rmapoKkCcMa-MOHOB - KONMMYECTBEHHAs Mepa LLEeNOYHOCTM cpeabl.

Kucnotamu (Acid) HasbiBalOT COEAMHEHWsi, B COCTaB KOTOPbIX BXOAAT aTtoMbl 8000poda, CrnocobHble
3ameLlaTbcsl aToMamun MeTannoB (Knaccuyeckoe onpegeneHue). B pesynbtaTte atoro o6pasytotcs conu.

H,SO4 + Zn = ZnS0O4 + HzT

KucnoTa conb

OcHoBHOCTb KucnoTbl (Basicity of an acid). Yucno atomoB Bogopoga KMCHOTbI, CMOCOGHbLIX
3amMellaTbca aToMamMu MeTanna ¢ obpasoBaHMeM COMnu, onpeaenseT OCHOBHOCTb kucnotbl. Tak, HCI, HBr, HNO3 -
OAHOOCHOBHbIE, H2S, H2SO4, H,CO3 - ABYyXoCHOBHbIE, H3PO4, H2ASO4 - TPEXOCHOBHbIE.

Wenouyamu (Alkali) - aBnsOTCA rMAPOKCMAbI LWENOYHbIX MEeTannoB (3MeMeHTbI rMaBHOM noarpynnbl 1-i
rpynnbl) U LLENOYHO-3eMENbHbIE (3NEeMEHTbI FNaBHOW NoArpynbl 2-i rpynmbl, KpomMe 6epunnus n marHus). Lenoun
- 9TO MOHHbIE CoeaVHEHMS. B yanax KpucTannmMyecknx pelleTok TBepAblX Leroyert HaxoaaTcst MOHbl MeTansos v
rMOPOKCUA-UOHBI.

Monb (Mol) - 370 KONM4eCcTBO BeLLeCTBa, KOTOPOE COAEPXKUT CTOMbKO YacTuL, - CTPYKTYPHbLIX S1EMEHTOB
BellecTBa (MONeKysl, aTOMOB, MOHOB), CKOMbKO aTOMOB €CTb B U30Tone yrnepoaa “2C maccoit 0,012kr. Monb - ogHa
13 CEMUN OCHOBHbIX eaunHmy CU.

MonsipHaa macca (Molar weight) - aTo dmsmdeckas BennynHa, KOTopasi ONpPeAenseTcs OTHOLIEHUEM
Macchbl BELLECTBA K KONMYECTBY BELLECTBA, KOTOPOE €li COOTBETCTBYET.

MonsipHbIi o6bem (Molar volume) - aTo hmanyeckass BennymnHa, Kotopas onpeaensieTcs OTHOLEHUEM
obbema BeLLecTBa K KONMYECTBY BELLIECTBA, KOTOPOE el COOTBETCTBYET.

PactBop (Solution) - 3To romoreHHas cuctema, KoTopasi COCTOMT U3 ABYX UNuM Gornee KOMMOHEHTOB:
pacTBOpUTEns, pacTBOPSEMbIX BELLIECTB U MPOAYKTOB MX B3aUMOAENCTBUS.

PactBopsbl 6biBatoT xuakumm (liquid), TBepabiMm (solid) n razoobpasHeiMu (gaseous). MNpumepamm Xnakmx
pacTBOpPOB SBMSAOTCA pacTBOpbl COMew, caxapa W cnupta B Bode, hoda B cnvpTe W Ap., TBEpAbIX - Cnnas.bl
(pacTBOpPbLI OAHOTO UMW HECKOMNbKMX MeTannos B Apyrom). [a3oobpasHbIMM pacTBOpaMu SBASOTCA BO3AYX W Apyrue
CMeCH rasos.

CoBpemeHHasi Teopusi pacTBOPOB paccMaTpuBaeT pacmeopeHuUe Kak COBOKYMHOCTb TakuMxX NpPOLECCOB:

1) B3anmogencTBmne pacTBopuTens ¢ YacTuuamy pacTBOPEHHOIO COEANHEHWS] - coflb8amauust;

2) pa3pyLLeHue CTPYKTYpPbl UMK KPUCTANNNYECKUX PELLETOK PACTBOPEHHOIO BELLECTBA - UOHU3aUUsT,

3) pacnpegeneHne conbBaTMPOBaHHLIX YacTuL, B 0bbeme pacTBoputens - dugghy3susi.

PactBop, B KOTOpOoM BellecTBO Oomnblue He pacTBOpsSeTCa ANA AaHHOW TemnepaTypbl, Ha3blBaeTcs
HacbiWweHHbIM pacTBOpoMm (saturated solution).

PactBop, B KOTOPOM BELUECTBO €lle MOXET PpacTBOPATCA ANS [aHHOW TemnepaTtypbl, Ha3blBaeTcs
HeHacbIWeHHbIM pacTBopoM (non-saturated solution).

Anektponutbl (Electrolyte) - aTo BellecTBa, KOTOpble BO BPEMSI pacTBOPEHUst B Bode (Unu Apyrom
NOMSPHOM pacTBOpUTENE) UNW pacnnasBfieHMn pacnafatoTCs Ha MOHbI, U NOTOMY WX PacTBOPbl UMW pacnnasbl
NPOBOAAT 3MEKTPUYECKNI TOK.

Heanektponutbl (Nonelectrolyte) - BelecTBa, KOTOpble BO BPEMsi PaCTBOPEHUSA UMW pPacnnaBrieHun He
pacnagalTcs Ha MOHbI U MOTOMY MX PacTBOpPbI (pacnraBbl) HE MPOBOAAT MEKTPUYECKUIA TOK.
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MpunoxeHue 0.

pH BenuM4YnHbI 06WMe NHAYCTPUaNbHbIX U ObITOBbLIX MPUMMEHEeHUN

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

npOVI3BO,qCTBO nuuieBbiX NPOAYKTOB

Mpou3eoAcTBO, NPUroTOBNEHME Pacconos

®doTonutorpacdums

CUNbHO-KUCIOTHbIE pacTBOpLI

14,0

13,0

12,0

11,0

10,0

9,0

pH-3HaYeHUs1 HEKOTOPbIX
06bIYHbIX BeLecTB

8,0

7,0

6,0

5,0

4,0

3,0

2,0

1,0

0,0

[OomalwHana wenoyb

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 TeTpabopHOKMCIOro
Kanus pacTBop Kanusa (pTanMeBoKUCNoro c¢occhopHokucnoro
BWHHOKUCINOIO  (KUCNoro OAHO3aMEeLLEeHHOro U
Kucnoro 0,025m* pacTBOp
Tp. °C HaTpus
c¢ochopHokucnoro
[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 4,11 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) -
- yucsio monel pacmeopeHHO20 sewecmsa, npuxodsweecs Ha 10002 pacmeopumerns.
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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 BAHHOKUCIIbIN KACHbIN Hacblw. npu 25°C KC4Hs0¢ pH=3,56 npu 25°C
Tun 3 Kanui pranneBokncnbIn KUCnbin 0,05m KCgHs0, pH=4,01 npu 25°C
Tun 4 [Kanui pocdhopHOKUCTIBIN OHO3aMELLL. 0,025m KH,PO, pH=6,86 npu 25°C
HaTpuin bocopHOKUCTIBIN ABY3aMeLL,. 0,025m Na,HPO, pH=6,86 npu 25°C
Tun 5  |[HaTpui TeTpabopHOKMCbIV 0,01lm Na,B,0,*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-MeTpMVI

1. Cnoco6 npurotoBneHus o6pa3uoBbix 6ydepHbIX paCTBOPOB M3 CTaHAAPT-TUTPOB
[Ons npurotoBneHus obpasuoBbix OydepHbix pactBopoB no NOCT 8.134-74 n TOCT 8.135-74 Heobx0aMMO coaepXxumoeamnynbl
KOMNMYECTBEHHO MEepPEeHeCTN B MIUTPOBYIO MEPHYIO KOMDY 1 pacTBOpUTL B AUCTUNNMPOBaHHON Bode.[pu npurotoBneHun 6ydepHbIx
pacTtBopoB ¢ocdaToB, Oypbl M rMgpaTa OKMCK KanbLusi AOMKHA WCMONb30BaTbCAAUCTUNNMPOBAHHAA BOAA, He copepKalias
yrnekucnoTel. [pUroToBneHHble pacTBOPb! 3TVUX BELLECTB AOMKHbI ObiTh 3aluLLeHbl OTAoCTYNa yrnekucnoro rasa (CO,) Bosayxa.
OctanbHble GydepHble pacTBOpbl (TeTpaokcanaT Kanus, Kanui BUHHOKUCTIbIA KUCHbIA MKanvin hTanueBoOKUCHbIA KUCHAbIN) MOTyT
rOTOBUTBLCS Ha OObIYHOW AUCTUNNMPOBAHHOW BOAE U He 3almwmTtbes oT yrnekucnoro ra3a(CO,) Bo3gyxa.ObpasuoBble 6ydepHbie
pacTBOPbI Kanusi BUHHOKUCIOIO KWUCMOro W ruapaTta OKUCK KanbLusi AOMKHbI ObiTb HacbkilweHHbIMUNpU 25°C. M3bbiTok peakTnBa
ypansetcsa punbTpaumen unu gekaHauven. [ns onpegenenns pH rogeH TONbKO CBEXENPUroTOBMNEHHBLINPACTBOP rmapaTta oKucH

Kanbuus.

2. MeToabl nepeHeceHUs CTaHOAPT-TUTPOB B KONOY.
Mepen nepeHeceHvem cTaHOApT-TUTPOB HEOOXOAMMO CHATb STUKETKY C amnynbl W MPOMbITb HapyXHYl0 MOBEPXHOCTb
eeIUCTUNNMPOBaHHON BOZON.B MepHyio konby BMecTUMOCTbI0 1000 cm® BCTaBMsIOT NabopaTopHyio BOPOHKY. B Topue ammynel
npo6vBaloT OTBEPCTME CMOMOLLbIO CTEKNAHHOrO 6oka M AepeBAHHOro MoMoTka. AMMyny nepesopayvBaloT Haj BOPOHKOW U B
yrnybneHum amnynbl NpobuBaoTOTBEPCTME TEM Xe crnocobom. Cogepxumoe amnysibl KONMMYECTBEHHO NEePEeHOCAT B MEPHYHO Konby
ANCTUNNNPOBaHHON BOAoW. [locnepacTBOpPeHVs COAEPXUMMOro amnynbl 06beM pacTBopa AOBOAAT [0 MEeTKM U TwaTefbHO
nepemewnBatoT.bydepHble pacTBopbl XpaHATCS B repMeTUYHOW MONMUITUIEHOBOW MMM CTEKNsiHHOWM nocyae. B pacTtBop kanus
BMHHOKMCMOrOKNCNOro AN npegoxpaHeHus oT Buonornyeckoro Bosdenctsus fobasnsaT Tumon us pacdeta 0,9 r Ha nuTp.

docdaTHbIN BydepxpaHsT He Bonee 2-X MecsiLeB, a ocTanbHble — He Bornee 2-x MecsueB CO AHS NPUrOTOBMEHUS.
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IucT peructpaumm nsameHeHun

N3am.

Homepa nucrtoB (cTpaHuL)

N3me-
HEHHbIX

3ame-
HEHHbIX

Ho-
BbIX

Bcero
nucToB
B
OOKYMeH
Te

Ne
[OKyMeHTa

Bxogswwmin Ne conposoxaato-
Lero AOKyMeHTa 1 aarta

Moan.

HaTta

1.08

1.09

1.10

1.11

1.12

1.13

1.14

1.15

1.16

1.17

69

74

75

75

75

75

77

77

78

ver. 60.05

ver. 60.05

ver. 60.10

ver. 60.10

ver. 60.10

ver. 60.10

ver. 60.11

ver. 60.11

ver. 60.11

- Paspabotka HoBbIx KB3-
28C-11, KB3-28K-11, KB3-
28P-11 n KB3-25-11;

- yBENMYEHa CKOpoCTb 0bMeHa
no nHTepdeicy;

- nobaBneHa CTpyKTypa
perynaTopa: parallel mixed;

- [obaBneHbl HOBbIE PETUCTPbI
-AobaBneHo pacyet JOC
3MEeKTpoOHOW  cUCTeMbl  C
HOPMUPYEMbIMU
KoopanHaTaMmm
M30MOTEHLMANbHOW TOYKM U
onucaHune KO3 pumLUneHTOB
KOppEKLUMM 3NeKTPOaHON
XapaKTepuUCTUKM

[o6aBneHo BO3MOXHOCTb
3aka3a Mogynsi pacLuMpeHus
MP-51-05 n
cooTBeTcTBytowero Kb63-8-07.
WcnpaeneHo ownbku B koae
3akasa

M3meHeH ananasoH pabounx
TemnepaTtyp. YcTpaHeHbl
ownbKn

BHeceHbl n3amMeHeHus1 B
pa3gen 2 (ctp.7) abzau 1 m 4
YcTpaHeHb! owmnbku n
HEKOPPEKTHOCTU

[o6aBneH umnynbcHbln M-
perynaTtop

VMcnpaeneH kog 3akasa

Wcnpasnen 15 ypoBeHb
HacTpoek «kanubposka
BTOPOrO aHanorosoro
BbIXoaa»

KCA

KCA

OBB

OBB

Ponuk

Ponuk
KCA
OBb

Jykaiyk
P.O
JTykaiuyk
P.O

20.12.2004

14.01.2005

18.09.2006

17.10.2006

23.07.2007

21.08.2007

14.02.2008

30.10.2008

28.09.2010

28.11.2011
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