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1. BBegeHue

HacTtosilee pykoBOACTBO MO 3KCnfyaTauuu npegHasHayeHbl AMA O3HaKoMMeHws noTpebutenen ¢
HasHayeHneMm, MogensiMu, MPUVHUMMNOM OENCTBUSA, YCTPOMCTBOM, MOHTAXOM, 3KChnyataumen u obecnyxuBaHuem
MUKpOMpoLeccopHoro npeo6pasoBaTtensi-perynatopa noteHunometpuyeckoro MM-10, kotopbii cocTouT U3
nameputensHoro npeobpasosatens [MM-10-1 n mukponpoueccopHoro perynsrtopa [M-10-2 (B ganbHeviwem -
npeobpasoBaTenb-perynatop noteHunometTpuyeckum M-10).

BHUMAHMUE !

Mepen vcnonb3oBaHWeM M3Aenus, Noxanyncra, 03HaKoMbTeCh
C HacToALMM PYKOBOACTBOM MO 3KChnyatauum Ha npeobpasosaTtenb-
perynatop noteHunomeTpudeckmn Mr-10.

lMpeHebpexeHne mMepamu nPeaoCTOPOXHOCTU U MpaBuriamu
aKcnnyaTaumMm MOXeT CTaTb MPUYMHON TPaBMUPOBAHMWS MepcoHana unu
nospexaeHns obopyaosaHus!

B cBsA3M C NOCTOsIHHOM paboTol MO COBEPLUEHCTBOBAHMIO
msgenus, noBbILLAIOLLIEN ero HaOeXHOCTb 7] ynydilatoLen
XapaKTepUCTUKN, B KOHCTPYKLMIO MOTYT OblTb BHECEHbI HE3HAYUTESNbHbIE
N3MEHEHUS, HE OTPaXEHHbIE B HACTOALLEM U3aaHWN.

CokpalleHusi, NpUHATbIE B AaHHOM PyKOBOACTBE

B HavMeHOBaHUSIX MapamMeTpoB, Ha PUCYHKaxX, MpU LMMPOBbLIX 3HAYEHUSIX U B TEKCTE WUCMOSIb30BaHbI
cokpalleHust n abbpesnaTyphbl (M. Tabnuuy 1.1), o3HavaroLwme cnegyroLlee:

Tabnuvua 1.1. CokpalueHusi u abbpesnaTypbl

Abbpesuarypa MonHoe HaMmeHoBaHue 3Ha4veHue
(cumBon)

PV vnn X Process Variable Mamepsiemas BennunHa (KOHTpONUpyembiv 1
perynupyembliii napameTp)

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

MV nnn 'Y Manipulated Variable MaHunynupyemas nepemeHHas, nepemMmeHHas
NpeAcTaBnsAwLLasa 3Ha4YeHNe yrnpaensioLLero
BO3[ENCTBMSA, NOAABAaEMOro Ha aHanoroBbIN BbIXOL,
yCTpoOWcCTBa

Z External Disturbance BHellHee Bo3MyLLaoLLlee BO3AENCTBUE

LSP Local Setpoint JlokanbHag (BHYTPEHHAS) 3agaHHasa To4ka

T, t Time Bpewms, nHTepBan BpemMeHun

Al Analogue Input AHanorosbIi BBOJ,

AO Analogue Output AHanorosbIN BbIBOS,

DO Discrete Output [NcKpeTHbIN BbIBOA




2. HazHayeHue. PyHKUUOHANbHbIE BO3MOXHOCTHU

MwukponpoueccopHbin NpeobpasoBaTenb-perynatop noteHumometpudeckun MM-10 namepsetr n perynu-
pyeT - B 3aBMCMMOCTM OT KOHUrypauum - senuuuHy pH unun pegokc-noteHuman (MB/ORV) B BogHbIX pacTBopax.

M3mepuTenbHbii npeobpasoBaTens [MM1-10-1 nmeeT BXoa ANSA NOOKMOYEHUS:

- U3mepuTenbHON s4enkn pH (CTEKNAHHOrO 1 ONMOPHOro anekTpoaa),

- U3MepUTENBHON S4YENKN pefoKC-NnoTeHunana (MeTannmy4eckoro 1 onopHOro anekTpoaa).

MamepuTenbHbin npeobpasosatens MMM-10-1 npegHasHayeH aAns npeobpasoBaHns 3.4.C. YYBCTBUTENbHbIX
3NIEMEHTOB MEPBUYHbIX MpeobpasoBaTenen, MpUMEHSEMbIX AONS  MOTEHUMOMETPUYECKUX W3MEPEHWA, B
ANEKTPUYECKUIA HENPEPDIBHBIV BBIXOAHOW CUrHam NocTOAHHOIO TOKa.

Beixoq  npeobpasoBatenss [M-10-1  nogkmiovaetca K Bxogy  npeobpasoBaTtens-perynsaropa
noteHunomeTpmyeckoro MM-10-2. Ko BTopomy aHanorosomy Bxogy perynsartopa [1M1-10-2 moxeT 6bITb NOAKMIOYEH
TepmonpeobpasoBaTtenb COMNPOTUBNEHUS ANA  aBTOMaTUYECKOW KOppekuMu Uu3MepsemMoro napametpa no
Temneparype.

MpeobpaszoBaTtenu-perynatopbl noTeHumomeTpudeckne [MM-10-2 npencraBnsT coboWi HOBLIM KNacc
COBpPEMEHHbIX LMEPOBLIX PErynAaTOPOB HENPEPLIBHOTO AEWCTBUS C MMNYNbCHbIM BbixogoM. [peobpasoBaTtenu-
perynaTopbl NPUMEHSAIOTCA ANA YNPaBleHUsa TEXHONOIMYECKMMM MpoLieccamu B NpoMbituneHHoctn. PerynsTop MM1-
10-2 nosBonseT obecneuntb BbLICOKYHD TOYHOCTb MOAAEPXaHUS 3HAYEeHUss UM3MepsSeMoro napameTpa.
OmnuyumenbHol ocobeHHocmbio TNpeobpasoBaTenb-perynatopa [M-10-2 saBnseTcs Hanuuve TpexypoBHEBON
ranbBaHWYECKOM U30NSLMN MeXay BXOAAaMW, BbIXOAAMU U LENbI0 MUTaHUS.

lMpeobpasoBaTtenb-perynatop npegHa3HayeH kak pAns  aBTOHOMHOrO, Tak W AfA  KOMMMEKCHOro
ucnonb3oBaHus B ACYTIl B 3Hepretuke, MeTannyprum, XvMUYECKOW, MNWULEBOW U APYrMX OTpacnsx
NPOMBILLIEHHOCTU Y HAPOOHOM XO3SNCTBE.

lpeobpa3zoeamenb-peaynsamop nomeHyuomempu4deckul M1-10 npedHa3Ha4YeH:

® sl U3MEPEHNsI KOHTPONMPYEMOro BXOAHOrO (hmanyeckoro napameTpa - 3HayeHus BenuyunHbl pH unm
pepokc-noteHumana (MB/ORV) n TemnepaTtypbl cpegbl (pacteopa), obpaboTku, npeobpasoBaHms U oTobpaxeHus
TEKYLLNX 3HAYEHUI Ha BCTPOEHHbIX YeTbIpeXpaspsiaHbIX LUGPOBLIX MHAMKATOPAX,

e npeobpa3oBaTtenb-perynaTop popmMmpyeT BbIXOAHOW MMMNYIbCHBIA MW aHAnNoroBbI CUrHan ynpasneHusi
BHELUHMM WUCMOMHUTENBbHBIM MEeXaHM3MOM, obecneyumBasi UMNYNbCHOE perynupoBaHne BXogHOro napametpa no I,
M, 1O wnu MU0 3akoHy B COOTBETCTBMM C 3afaHHOM MOnb3oBaTeneM norMkon paboTbl M napameTpamu
perynmpoBaHus,

e npeobpasoBaTenb-perynaTop OPMUPYET BbIXOOHbIE CUrHambl TEXHOMOMMYECKOW CcurHanusauum, Ha
nepegHen NaHenu UMEKTCH MHOUKATOPbLI ANS CUrHaNM3aumMm TEXHOMOMMYECKN OMacHbIX 30H, CUrHasbl NPEBbLILIEHNS
(3aHWKEHMSA) PErYyNUPYEMOTO NN U3MEPSEMOro NapameTpa.

® ranbBaHWYECKU pasferieHHbI aHanoroBbI BbIXOL M3MepeHHoro 3HayeHus 0(4)-20 MA cBobogHo
BblOMpaeMbli 1 MacwTabupyembld Ansi peTpaHCMUCCUM MapaMeTpoB: BeNMUYUMHLI pH, peaokc-noTeHumana,
TemnepaTtypbl NN 3a4aHHOM TOYKU.

Cmpykmypa npeobpa3oeamensi-pe2ynssmopa riri-10-2 nocpedcmeom
KOH¢huaypayuu mMoxem O6bimb u3MeHeHa Ons peweHuss cnedyrowux 3adayqy
peaynupogaHusi:

v’ 2-X, 3-X NO3ULIMOHHOTO, UMMNYTIbCHOMO UM aHaNoroBOroO PerynaTopa,
v HpukaTopa usnyecknx BenuumH: pH unm pegokc-noteHumana (MB/ORV) u Temnepatypbl cpefbl.

BHyTpeHHsAs nporpammHas namsATb npeobpasoBaTenb-perynstopa [M-10-2 copoepxuT Gonbluoe
KONMMYeCTBO CTaHOAAPTHBLIX PYHKLMIA HEOOXOAMMBIX ANsi YyNpaBeHnNst TEXHONOrMYeCcKMMY npoueccamMmm 60nbLIMHCTBA
WHXXEHEPHbIX NPUKNaaHbIX 3afad, Hanpumep, Takvx Kak:

® CUrHaNM3aLuio OTKITOHEHWI NO YCTaBKaM MUHUMYM Y MakCUMyM,

e NporpamMmmMHas kanubpoBka KaHarnoB Mo BHELUHEMY 06pa3LIOBOMY UCTOYHUKY aHANoroBoro curHana,

e LindpoBas unbTpaums,

e MacluTabupoBaHue Likan n3MepsieMbiX NapamMeTpoB.

Mpeobpa3zoBaTtenu-perynsatopbl noteHunomeTpuyeckue MM-10-2 koHUrypupyoTcs 4epes nepeaHio
naHens npubopa Mnu 4Yepes ranbBaHUYECKU pasfeneHHbin uHTepdenc RS-485 (npotokon ModBus), yuto Takke
no3BOnsieT Mcnonb3oBatb NpuMOOpP B KayecTBe yAaneHHOro KOHTposnnepa npu paboTe B COBPEMEHHBLIX CETAX
ynpaBsneHus 1 cbopa nHhopmaumm.

MapameTpbl KOHGUrypaumm npeobpasoBatenb-perynatopa MM-10-2 coxpaHsTca B 3HEProHe3aB1CUMOW
namatM u npubop crnocobeH BO30OHOBWTL BLIMONIHEHME 3adad yrNpaBlieHWs MOCMe MNPepbiBaHUSA HanpsiKeHUs
nuTaHusa. batapes pe3epBHOro NMTaHMUS HE UCMONb3YeTCS.

PerynaTtopbl MOryT u3roTaBnuMBaTbCsl MO WHAMBUAYaNbHOMY TEXHWYECKOMY 3a4aHWi0 Ans BbINOMHEHMWS
KOHKPETHOW TEXHONOrMYECKOon 3afaqm.




3. TexHn4YecKne xapakTepPUCTUKHU

3.1. AHanoroBble BXOAgHble curHansel perynsatopa Mr-10-2

Al1 - BxogHOW M3MepsieMbl, KOHTPONMPYEMbIN U perynvpyemMblii napameTp BenuyuHel pH unu pegokce-
noteHunana (MB/ORV)

Al2 - BxogHOM curHan oT TepMonpeobpasoBaTens COMPOTUBIEHWSA ANS aBTOMAaTUYECKON KOppeKuun
n3MepsaemMoro napameTpa no Temneparype

Tabnuua 3.1. TexHuyeckune XaPaAKTEPUCTUKN aHAJTOroBbIX BXOOHbIX CUrHasrioB

TexHU4eckasi xapakTepucTuka 3Ha4yeHue
KonnyecTBo aHanoroBbix BXo40B 2
Twun BXOAHOrO aHanoroBoro curHana: YHuduumposaHHbie FTOCT26.011-80
Al1 - napameTp Benu4umHbl pH nnu pegokc-noteHumana 0-5 MmA, RBx=400 Om
(MB/ORV) 0-20 MA, RBx=100 Om

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

Twun BXOQHOrO aHanoroBoro curHana: YHuduumposaHHblie FTOCT26.011-80
Al2 - BXogHOW curHan oT TepmonpeobpasoBaTens 0-5 MmA, RBx=400 Om
COMPOTUBIEHUS ANS aBTOMaTUYECKOW KOppeKLumnmn 0-20 mA, RBx=100 Om
1n3mepsemMoro napameTpa no temneparype 4-20 mA, RBx=100 Om

0-10B, RBx=25 kOm

Tepmonpeobpasosatenu conpotmsnexui [CTY2858-94
TCM 50M, W40=1,426, -50 ... +200°C

TCM 100M, W40=1,426, -50 ... +200°C

TCIM 500, W100=1,391, -50 ... +200°C, Pt50

TCI 100, W40=1,391, -50 ... +200°C, Pt100

PaspeLuatowasi cnocobHoctb ALIM < 0,015 % (16 pa3psgos)

lMpenen gonyckaemon OCHOBHOW NPUBEAEHHON NOrPELLHOCTMN < 0,2 % AN yHdMUMPOBaHHBIX aHanoroBbiX BXOAOB
N3MepeHUa BXOAHbIX NapaMeTpoB < 0,2 % wnn £ 0,5°C ans gatumkos TCM, TCI, Pt50, Pt100
TOYHOCTb MHAMKAUUN 0,01 %

BnusiHue TeMnepaTypbl OKpyXatoLlen cpeabl <0,04 %/°C

Mepuog namepexus He 6onee 0,1 cek

Mepuop o6HOBNEHUSI MHGOPMaUWUK Ha aucniee He 6onee 0,5 cek

[anbBaHMYeckasi pa3Bsi3ka aHaNoroBbIX BXO40B Kaxablin Bxoa ranbBaHW4eCK/ M30NMPOBaH OT APYrnX BXOAOB

M OCTarnbHbIX Lenen

Tunbl AaTYMKOB, npegenbl U TOYHOCTb U3MepPeHns

Tabnuua 3.1.2 - Tunbl 4AaTYUKOB, Npefernbl U TOYHOCTb U3MEPEHUS

Kon MpepenbHbIe MpepenbHbIe 3HaYeHUs
BXoAaa Tun rpa,qyupoaoquaﬂ unHauumpyemblie ﬂonyﬁKT‘eBn;a;;::::BHan BXOAQHOro curHana npu
(MNapa- aTunka XapakTepuctuka 3Ha4vyeHus npu nzr eﬂuocm KanubpoBke npubopa

meTp A n HCX KanubpoBke Msfne eHUs HayanbHoe | KoHeuHoe

3.00) npu6opa P 3Ha4YeHue 3HavyeHue

0,
0-5 MA 0,0 -I-/.I;V(I)g,o %o 0 MA 5MA

0000 | 0-20 mA , o 0 MA 20 MA

0001 | 4-20 MA Tnrentas Y e <0.2% 4 A 20 MA

0-10 B 0B 108
eanHnuax

0002 | TCM 50M, Wq00=1,428 | -50,0 °C... +200,0 °C <02% <0,5°C 39,22 om 92,77 om

0003 | TCM 100M, W10o=1,428 | -50,0 °C... +200,0 °C <02% <0,5°C 78,45 om 185,55 om

0004 | TCN g?gd Wie=1,391, -50,0 °C... +650,0 °C <02% <1,4°C 40,00 om 166,61 om

0005 | TCm ;(t)?(l)_ld Wioo=1,39, | 50 g0c. +650,0°C | <02 % <14°C | 80000m | 333230m

lMpumeyvaHusi.

Btopoit kaHan Al2 perynatopa MM-10 MoxeT BbiTb CKOHUIYPMPOBaH Ha NOAKMYEHME N0BOro Tuna AaTymka.



3.2. AHanoroBbIf YHU(DPNLUPOBAHHbLIN BLIXOAHOM CUTHar

AO - BbIXOOHOWN aHanoroBbI CUrHaN M3MEPEHHOro 3HaYeHUs Ans peTpaHCMUCCUMUN NapamMeTpoB: BENUYUHDI
pH, pegokc-noTeHumnana nnu TemnepaTypbl

Tabnuua 3.2. TexHnyeckne xapakTepPUCTUKN aHaNoroBbIX YHUPULMPOBAHHBIX BbIXOAHbLIX CUTHAIN0B

TexHU4eckas xapakTepucTmka 3Ha4yeHune
KonnyecTBO aHanoroBbIx BbIXOA0B 1
Tun BbIXOQHOrO aHaNoroBoro curHana YHuduumposaHHble FTOCT26.011-80

0-5mMA, RH <2000 Om

0-20 MA, RH < 500 Om

4-20 MA, RH =500 Om

0-10B, RH = 2000 Om - no Tpe6oBaHuIo 3aka3yuka

PaspeLuatowasi cnocobHoctb LIAT < 0,0015 % (16 pa3psigoB)

lMpenen gonyckaemon OCHOBHOW NPUBEAEHHON MOrPELLHOCTM <02%
dhopMMPOBaHUSI BbIXOQHOrO CUrHana nocne kanubpoBku

3aBUCMMOCTb BbIXOAHOMO CUrHana oT COMNpOoTUBEHNS <0,1%

Harpysku

BrnusiHue TeMnepaTypbl OKpyXatoLlen cpeabl < 0,04 %/°C

[anbBaHW4eckas pa3Bsidka aHanoroBoro Bbixoaa Bbixoa ranbBaHUYECKM U30IMPOBaH OT APYrMX BbIXOA0B U

ocTanbHbIX Lienen

Npumeyanume. MNMN-10 mMoxeT kKoMNNekTMpoBaTcst Modynem pactuvpernus MP-51-05. Mpu atom B npoeobpa3oBaTens-perynstopa
OyaeT AONOMNHUTENbHBIN aHaNOroBbIN BbIXOA.

3.3. AnckpeTHble (MMNyNbCHbIE) BbIXOAHbI€ CUrHambl

DO1 - curHansl MEHbLIE
DO2 - curHanbl BOJNbLIE
DO3 - curHanbl TexHonornyeckon curHanusauum MIN,
DO4 - curHanbl TexHonornyeckom curHanusauun MAX.
CurHanel DO3 1 DO4 wmoryT uMcnonb3oBaTbCs B KayeCTBE BbIXOAOB YNpaBneHus AOBYX- M
TPEXMO3MNLNOHHON Harpy3Kow.

3.3.1. TpaH3NCTOPHbLIN BbIXOA

Tabnuua 3.3.1. TexHn4eckme xapakTepUCTUKU ANCKPETHbLIX BbIXOAHbLIX CUrHANoOB. TPaH3UCTOPHbLIN BbIXO,

TexHU4eckasi xapakTepucTmka 3Ha4yeHune
KonunyectBo AMCKPETHBIX BbIXO4OB 4
Tun BbIX0o4a OTkpbIThiIvi konnektop (NPN TpaH3ucTopa)
MakcumanbHoe HanpsKeHme KOMMyTaLum < 40 B noCTOsIHHOroO TOKa
MaKkcMmarnbHbIN TOK Harpy3ku Kaxgoro BblXoaa <100 mA
["anbBaHW4eckas pa3Bsidka AUCKPETHbIX BbIXOA0B Bbixoabl CBsi3aHbl B rpynny U3 YeTbipeX BbIXOAOB U

ranbBaHUYeCKM U30NUPOBaHbI OT APYrnX BbIXOL4OB U
ocCTanbHbIX Lienen

CurHan noruyeckoro "0" Pa3oMkHyTOE COCTOsIHME TPaH3UCTOPHOrO Kroya
CurHan norudeckon "1" 3aMKHYTOE COCTOSIHME TPaH3MCTOPHOrO KNkoya.

Bug Harpy3ku AKTMBHas!, UHAYKTMBHAS

HanpsihkeHne BHELIHEro MCTOYHMKA NUTaHNnst HecTtabunuanpoBaHHoe, (20-40)B nocTosiHHOro ToKa

3.3.2. PenenHbIN BbiXxoA, NPpU HaNU4un B 3aKase KNeMMHO-6no4Horo
coeguHuTtens c pene Kb3-28P-11

Tabnuua 3.3.2. TexHU4YecK1e XxapakTEPUCTUKN AUCKPETHBIX BbIXOAHbBIX CUrHanoB. PenenHbln BbIxod

TexHM4eckasa xapakTepucTuka 3HaveHune
KonunyecTBo AMCKPETHbIX BbIXOA0B 4
Tun BbIXOAA MepekntoyaroLme KOHTaKTbl pene ¢ UCKPOracuTernbHON Lienbio
MakcumanbHoe HanpskeHne KOMMyTaLun nepeMeHHOro 220B
(aencrBytoLLee 3HaYeHNe) MM NOCTOSHHOIO TOKa
MakcnmarnbHbIN TOK Harpy3ku Kaxgoro BbIXoaa <8A
CurHan norudeckoro "0" Pa3oMkHyTOEe COCTOsIHME KOHTaKTOB pere.
CurHan norudeckon "1" 3aMKHYTOE COCTOsIHNE KOHTaKTOB perne.
Bug Harpy3ku AKTMBHas!, UHAYKTMBHAS
MakcumanbsHoe noTpebrieHne (06MOTOK pene) YeTbipex 80 MA
BKIMIOYEHHbIX KaHanoB OT BHELLHEro NCTOYHMKA NOCTOSHHOIO
Toka 24B
HanpspkeHne BHELLHEro MCTOYHMKA NUTaHns HectabunusmposaHHoe, (20-28)B nocTosiHHOro ToKa
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3.3.3 Bbixoa — TBepaoTenbHOe (He MexaHM4YecKkoe) pene, NnpyM HanNM4YMM B 3aKase
KNeMMHO-6104HOro coeaMHUTens ¢ TBepaoTenbHbiMu pene Kb3-28K-11

Tabnuua 3.3.3 - TexHnyeckve XapaKTepUCTUKN ONCKPETHLIX BbIXOAHbLIX CUrHaNoB. Bbixod — TBEpAOTENbHOE pene.

TexHN4YeCcKaa XxapaKTepucTmka 3HauyeHue
KonnyecTBo AMCKPETHBIX BbIXO4OB 4
Tun BbIxoga 3amMblkaloLme KOHTaKTbl pene
MakcmmarnbsHoe HanpskeHue KOMMyTaumMn nepeMeHHoro 60B makc.

(OevicTByloLiee 3HaYEeHWE) UMW NOCTOSIHHOTO TOoKa

MakcmmanbHbIN TOK Harpy3ku Kaxaoro Belxoga

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

CwurHan normdeckoro "0"
CwurHan normyeckon "1"

Pa30MKHyToe COCTOSIHNE KOHTaAKTOB pene.
3aMKHyToe COCTOAHNE KOHTAKTOB pesie.

Bug Harpysku

AKTUBHas, NHOYKTUBHAA

MakcumanbHoe I'IOTpBGI'IeHVIe YeTblpeX BKIMIOYEHHbIX KaHarnos
OT BHELLHEro MCTOYHMKA MOCTOSIHHOIO Toka 24B

80 MA

Hanp;nKeHwe BHELWIHEero UICTOMHUKa NUTaHua

HecTtabunusunpoaHHoe, (20-28)B nocTosiHHOro Toka

3.3.4 ONTOCMMMUCTOPHbLIN BbIXOA, NPU HaNM4YuM B 3aKa3e KNeMMHO-61104HOro
coeguHuTtensa ¢ ontocummucrtopamm K63-28C-11

Tabnuua 3.3.4 - TexHNYeckne XxapakTepuUCTUKN ANCKPETHBIX BbIXOAHbIX CUrHANoB. ONTOCUMUCTOPHbIV BbIXOA,

TexHU4eckasi XxapakTepucTuka

3Ha4yeHue

KonunyectBo ANCKPETHbIX BbIXOO0B

4

Twvn BbIxoAa

ManoMOoLLHbIN ONTOCUMUCTOP, BCTPOEHHbIN AeTeKTop
HYNeBoro HanpspkeHus dasbl NO3BOMNSET BKIHOYATL HArpyaky
TOMbKO MPU MUHUMATBLHOM HaMPSKEHUN Ha Hel
(NpegoTBpaLLaeT cosgaHne nomex B ceTu)

MakcrmanbHoe HanpskeHne KOMMyTauuy NepeMeHHoro
(mevicTByloLee 3HAaYEHNE) MK MOCTOSHHOIO ToKa

He 6onee 600B nepemeHHOro Toka

MakcumanbHbIn ToK Harpysku Kaxgoro Bbixoga

- He Gonee 50 MA

- B UIMNyJIbCHOM pexunme YactoTon 50 'y ¢ AnnTenbHOCTLIO
mmnyneca He 6onee 5mc —go 1 A

- MWKOBBIN TOK Neperpysku ¢ AnuTenbHOCTbI0 umnynsca 100
MKC 1 yactoton 120 umn/c—go 1 A

CwrHan norunyeckoro "0"
CwurHan nornyeckomn "1"

OTKNIOYEHHOE COCTOSIHVE onTocnMMumucTopa.
BknoyeHHoe cocTosiHMe onTocMmMucTopa.

Bug Harpysku

AKTMBHAS, UHAYKTMBHAS

MakcumanbHoe noTpebneHne YeTbipex BKIIOYEHHbIX KaHarnos
OT BHELUHEr0 MCTOYHMKA MOCTOSIHHOIO ToKa 24B

80 mA

HanmeeHwe BHeLIHero UCTOMHUKa NnuTaHna

HecTtabunumanpoBaHHoe, (20-28)B nocTosiHHOro ToKa

3.4. PerynaTtop

Tabnuua 3.4. TexHu4eckne xapakTepUCTUKN perynstopa

TexHU4YecKas XxapakrepucTuka

3HaueHue

YMCno KOHTYPOB perynupoBaHus 1

Bup perynatopa MMnynbcHbIV perynaTop (C MMMYMbCHBIM BbIXOA0M)
AHanoroBbIN perynaTop (C aHanorosbiM BbIXOA0M)
[ByXMO3MLIMOHHBIN perynsaTop (C ANCKPETHBLIM BbIXOAO0M)
Tpexno3nLUMOHHbIN PerynsaTop (C AUCKPETHLIM BbIXO4OM)

Pexumbl paboTbl perynsitopa JlokanbHbIN, AUCTAHLUMOHHbIN, PYYHOW, aBTOMAaTUYECKUA

MeTop ycTaHOBK/ 3a4aHHON TOYKU JlokanbHbIV (UMAPOBOWA), ANCTAHLMOHHBIV (MHTEPEENCHbIN)

CTpykTypa perynsatopa
(3aKoHbI perynvmpoBaHust)

M, N, NnA, N0, 4Byxno3vLMOHHbBINA, TPEXNO3ULMOHHbIN

KOHTpOJ’WIpyeMbIe napameTpbl I/Ismepﬂemaﬂ BeNiM4vnHa, 3afaHHada To4YKa, 3Ha4yeHue Bbixoda Unun nonoxeHwue

WCNOJTHUTENTIbHOro MexaHnama

Bug 6anaHcmpoBky y3na 3agartymka Cratudeckas, AMHaMmuyeckas
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3.5. NocnepoBatenbHbIN MHTepdenc RS-485
Tabnuua 3.5. TexHuyeckne xapakTepucTukm nocrnegoBaTenbHoro nHrepgenca RS-485

TexHU4ecKasa xapakrepucTuka

3HauyeHne

KoHdurypauumm cetu

MHoroToveyHas

KonunyectBo npmemonepeaaTyvkoB

32 npnemonepeAaTynka Ha OQHOM CermeHTe

MakcumanbHasa anvHa nuHuy B npegenax
OQHOro cermeHTa cetu

1200 meTpos (4000 dyToB)

KonnyecTBo akTMBHbIX NepeaTynkon

1 (Tonbko 0AUH NepeaaTyuK aKkTUBHbIN)

MakcumanbHoe Konnm4ecTso Y3/10B B CETU

250 ¢ y4eToM MarucTparnbHbIX yeunurenen

Xapaktepuctumka
CKOpPOCTb 0OMeHa/annHa NMHUK CBA3K
(3aBNCMMOCTb 3KCMOHEHLUMaNbHas):

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

lMpumeyaHue. Ckopocmu obmeHa 62,5 kbum/c, 375 kbum/c, 2400
Kkbum/c o2zosopeHbl cmaHOapmom RS-485. Ha ckopocmsx obmeHa csbiwe 500
Kbum/c pekomeHdyemcs ucrob308amb 3KpaHUPO8aHHbIE 8UMbIE Maphbi.

Twun npvemonepeaaTynkos

OundpdepeHumanbHbii, NOTEHLMANbHbIN

Bug kabens

BuTas napa, akpaHvWpoBaHHasi BUTasi napa

["anbBaHWYeckasi pasBsiska

MHTepdelic ranbBaHN4eckn N30NMpoBaH OT BXOLO0B-BbIXOLAOB M OCTarnbHbIX
uenen

[MpoTokon cBsA3n

Modbus pexum RTU (Remote Terminal Unit)

HasHayeHune uHtepdeica

[ns koHdurypmposaHus npubopa, AnA MCNonb30BaHWA B Ka4yecTBe yaaneHHoro
KOHTpornnepa npu paboTte B COBPEMEHHbIX CETSAX ynpaBneHns n cbopa
nHdopmaummn (Nnpuema-nepegadv KomaHg v AaHHbIX)

3.6. dnekTpnyeckne pgaHHbIe
Tabnuua 3.6. TexHu4eckne xapakTepucTukmn NeKTponuTaHms

TexHU4ecKas xapakrepucTuka

3HaueHune

OneKTponuTaHune (NogKMtoYeHNe K ceTn)

~220 (+22 —33)B, (50 + 1) [0y unm
=24B+48B

MoTpebnsiemas MOLLHOCTb

< 8,5 BT (~220B)
< 200 mA (=24 B)

3almTa gaHHbIX

EEPROM, cerHeTtoanektpnyeckas NVRAM

[NogknoyeHne

C 3agHew CTOpOHbI Npubopa C MOMOLLBK KNEMMHO-01T04HOr0 COeAMHUTENS

3.7. Kopnyc. YcnoBus akcnnyaTtauum

Tabnuua 3.7. YcnoBus akcnnyatauum

TexHU4ecKas xapakrepucTmka

3HaveHue

Twn kopnyca

Koprlyc A4 YTONJIEHHOro WKMTOBOro MOHTaXa

Pasmepbl ppoHTanbHoOn pamku

96 x 96 MM

MoHTaxHas rmybuHa

190 MM max

Bblpe3 Ha naHenu

927%% x 92778 mm

Kpennexuve kopnyca

B anekrpowumTtax

Temnepatypa okpyxatoLen cpefpbl

oT MyHyc 40 °C go 70 °C

Knumartunyeckoe ucnonHeHme

ucronHeHune rpynnsl 4 cornacHo NOCT 22261, Ho ans paboTbl npu TemnepaTtype
oT muHyc 40 °C po 70 °C

ATMOCdepHoe faBneHve

ot 85 no 106,7 klMa

Bubpauwns

vcnonHenune 5 cornacHo TOCT 22261

MNomeleHne

3aKpbiTOE, B3PbIBO-, nox(apoﬁeaonaCHoe.

BOS,D,yX B NOMeLLEeHNN He O0JKeH cogepXXaTb Mbliin 1 NpUMeCcU arpeCCUBHbIX
napoB U ra3os, Bbl3blBAKOLLNX KOPPO3NKO (B YaCTHOCTW: ra3os, cogepxxalinx
CepHUCTble coeanHeHna nnm aMMVIaK).

MMonoxeHue Npn MoHTaxe JTroboe
CTeneHb 3aWwuThbl Mr-10-1 1IP65
Mn-10-2 IP30;

KnemmMHo-6no4Hble coegmHutenu IP20 no TOCT 14254-96

Bec

He 6onee 0,6 kr gnga MM-10-1
He 6onee 1,0 kr gnga MrM-10-2
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4. KOMNNEeKTHOCTb NOCTaBKM

4.1. O6bem nocTaBku NpeobpasoBaTens-perynAatTopa noteHumometpuydeckoro Mr-10

Tabnuua 4.1. O6bem noctasku perynstopa MM-10

HanmeHoBaHue uspgenus KonunyectBo

MwukponpoueccopHbin npeobpasoBaTenb-perynatop noteHunomeTpudeckun MM-10-2, e 1
KomMmrnnekme ¢ nsmeputensHelM npeobpasosatenem [M-10-1

KoMnnekT KpenexHbiX 3aKMMHbIX 911IEMEHTOB 1
PykoBoacTBO No akcnnyaTtaumu 1
(13 pacyeTta - 1 akemnnsp Ha nNboe KONMYeCTBO U3Lenn NP1 NOCTaBke B OAWH aapec)
KnemmHo-65n104HbIN coegnHnTens KB3-25-11-0,75 *
KnemmHo-6no4HbI coeanHutens KB3-28P-11-0,75 *
KnemmHo-6no4HbI coeanHutens KB3-28K-11-0,75 *
KnemmHo-61104HbIN coegnnntens KBE3-28C-11-0,75 *
KnemmHo-61104HbIM coeguHntens KB3-8-07-0,75 *

* noctaensieTcsa No oTAenbHOMY 3aKasy

4.2. Mopenu npeobpasoBaTensi-perynartopa M-10

O603HayeHue npu 3akase: UsmepumenbHbIl npeobpazoeamens [1M1-10-1-E-C,

roe:
E - Tyn n mapka nogknioyaemoro anekrpoaa:
C - koA BbIXOQHOro aHanoroBoro curHana: 2 - 0-20 MA.

O6o3HayeHue nNpu 3akase: MukponpoyeccopHsiti peaynsmop [11-10-2-AA-BB-C-DD-U-R-TT,

roe:
AA ko Bxopaa 1-ro kaHana namepenns pH nnmn pegokc noteHumana (curHan ot n3mepuTenbHoro npeobpasosartens)
02 - 0-20 mA

BB kop Bxoga 2-ro kaHana usMepeHus Temneparypbl
01- 0-5mA, 02 - 0-20 mMA, 03 - 4-20 A, 04 - 0-10B
05 - TCM 50M, W100=1,428, -50 ... +200°C
06 - TCM 100M, W400=1,428, -50 ... +200°C
07 - TCI 501, W10=1,391, -50 ... +200°C, Pt50
08 - TCI 1000, W10=1,391, -50 ... +200°C, Pt100

C - kop BbIxogHoOro aHanorosoro curHana: 1 - 0-5 MA, 2 - 0-20 MA, 3 - 4-20 MA, 4 - 0-10B
DD - T1n 1 gnvHa KNeMMHO-6T04HOrO COeaANHUTENSI BXOAHbIX U BbIXOAHbIX CUTHAMNOB:

T 0 - KB3 oTcyTcTByerT,
T 0,75 - TpaH3ucTopHbimMu Bbixogamum  KB3-25-11-0,75,

P 0,75 - c penenHbiMK BbIxogamu KB3-28P-11-0,75,
C 0,75 - c cumucTopHbiMK Bbixogamu  Kb3-28C-11-0,75,
K 0,75 - c TBepgoTenbHbIMU pene KB3-28K-11-0,75.

Bykea coomeemcmeyem mury 8bIX00HO020 cuaHana u mury coeOuUHUMerns:
Lugppa 0,75 coomeemcmeayem cmaHOapmHoU OnuHe coeOuHUMersi 8 Mempax.
KB 3 3aka3bigaemcsi omderibHO U 8 cmoumMocmsb rpubopa He exodum.

U - HanpsikeHve nuTaHus:
220 - 220B nepemMeHHOro Toka, 24 - 24B nocTosiHHOrO ToKa

R — Kop BbIXOAHOrO @aHanoroBoro curHana mogyns pacwmpexums MP-51-05:
0 — mogynb YCO otcytcTByeT, 1 — 0-5MA, 2 — 0-20mA, 3 — 4-20MA, 4 — 0-10B

TT — ™¥n 1 AnnHa KNeMMHO-6MoYHOro coeamHUTENs Moayns pacwmpenns YCO:
0 — KB3 otcytcTayerT, 0,75 — Kb3-8-07-0,75 ana MP-51-05
Lugppa 0,75 coomeemcmeyem cmaHOapmHouU O5iuHe cOeOUHUMEIS 8 Mempax.
KB3 3akasbigaemcst omOeribHO U 8 cmoumocmsb rpubopa He exooum.

BHumaHme! I'Ipvl 3aKase npmﬁopa Heobxoanmo yKasblBaTb €ro nosfiHoe Ha3BaHne, B KOTOPOM NMPUCYTCTBYHT XapakTe€PUCTUKU
NOAKI0YAEMbIX AaTYMKOB, TUM aHANOroBOro BbIXoAa, Hanmuve 1 AnMHa KnemMmHo-6r104Horo coeanHuTens.
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UcnonHeHue knemMmHo-6n04Ho20 coeduHumens: Kb3-25-11-0,75

roe: 1 - KB3-25-11 — mogenb 1 UCNOMNHEHWE KNEMMHO-01104HOrO CoeanHUTENS
2 — pnuHa KNeMmMHo-61104HOro coeamHUTens B MeTpax (no-ymonyanuio 0,75m).

UcnonHeHue knemMmHo-6s5104Ho20 coeduHumens: KB3-28P-11-0,75

roe: 1 - KB3-28P-11 — mogenb 1 UCMonHeHne KNeMMHO-6IT104HOro CoeanHUTENs
2 — pnunHa KNeMmMHo-61104HOro coeamHUTens B MeTpax (no-ymonyanuio 0,75m).

UcnonHeHue knemmHo-61104Ho20 coeduHumens: KB3-28K-11-0,75

roe: 1 - KB3-28K-11 — Moaenb 1 UCNONHEHNE KNEMMHO-01T04YHOrO CoeanHUTENS
2 — anuHa KNeMmMHo-61104HOro coeamHUTens B MeTpax (no-ymonyanuio 0,75m).

HUcnonHeHue knemMmHo-65104Ho020 coeduHumens: Kb3-28C-11-0,75

roe: 1 - KB3-28C-11 — Mmoaernb U UCrNonHeHne KneMMHO-6104HOro coeanHuTens
2 — pnvHa KnemMmHo-61104HOro coeamHnTens B MeTpax (no-ymonyanuio 0,75m).

HUcnonHeHue knemMmHo-6104Ho20 coeduHumens: Kb3-8-07-0,75

roe: 1 - KB3-8-07 — Mmoaenb 1 UCMOMHEHNe KNemMMHO-604HOro coeanHmuTens
2 — pnvHa KNeMmHo-61104HOro coeamHUTens B MeTpax (no-ymonyanuio 0,75m).

BHumaHue! MNpn 3akase an60pa HeobxoamMmo yKa3blBaTb €ro nojfiHoe HasBaHue, B KOTOPOM
NPUCYTCTBYIOT TUMNbl BXOA0B N BbIXOO0B.

Hanpumep, 3akasaHo usdenue: "1M1-10-2-03-08-2-P0,75-220-0-0"

anI 9TOM U3roTOBJIEHUIO N NMOCTaBKe I'IOTpe6I/ITeJ'IIO NoANEXUT:

1) MrUKpONpOLECCOpPHbIN NpeobpasoBaTenb-perynatop MMM-10-2,

2) paboTtawowuini c nepBuMYHLIM U3MepuTenbHbIM npeobpasoBatenem [1M1-10-1, koTopbii opmMupyeT
YHUPMLMPOBAHHBIN BbIXOQHOW CUrHanN v noaknioyatTcs k Bxoay "MapameTtp” (kog 03),

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

4) cdopmupyoLuiA BbIxoAHOW aHanoroBbii curHan 0-20MA (Bbixo4 aHanoroBoro perynsitopa wnu npu
peTpaHcmumccun) (ko 2)

5) knemmHo-6ro4HbIn coeguHmTens KB3-28P-11-0,75 ¢ anuHon coegunmntens 0,75 metpa (kog P0,75)

6) HanpsbkeHue nuTtaHusa 220 B

7) mopynb YCO n KB3 K HemMy OTCYTCTBYHOT.
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5. YcTpoucTBO M NpUHUMN padoTbl

5.1. KoHcTpyKuua npubopa

MukponpoueccopHbii npeobpasoBaTtenb-perynarop noteHumomeTpudeckmun [MM-10-2, 8 kommnnekme ¢
nameputenbHeiM npeobpasosatenem [11-10-1, ckoHCTpyMpoOBaH No 6GIOYHOMY NPUHLMNY W BKOYaET:

1) nameputenbHbIi npeobpasosatens MMM1-10-1

2) npeobpaszoBatenb-perynartop noteHumomeTpudeckui Mr-10-2

5.2. NepepHAs naHenb npubopa

[na nydwero HabnogeHUs n ynpasneHnss TEXHONOrM4eckum npoweccom npeobpasosartens-perynatop M-
10-2 o6opyaoBaH akTUBHOM YeTbipexpas3psaaHon LM poBo MHAVKaUMEN AN 0TOOpaXeHUss N3MepsieMon BENUYMHbI
- gucnnen NMAPAMETP, temnepaTypbl - gucnnen T°C, 3Ha4yeHWs BbIXOOQHOrO aHaroroBOro curHana - gucnnen
BUXIO, nogaBaemMoro Ha aHaroroBbll BbIXOA YCTPOWCTBA, HEOOXOOUMBIM KONMYECTBOM KnaBull obcnyxvBaHus 1
CUrHanm3aLnoHHbIX CBETOAMOAHbBIX UHAMKATOPOB AMNsi Pa3fnMyHbIX CTAaTyCHbIX PEXUMOB M CUrHanoB. BHelwHun Bug
nepegHen naHenu npeobpasosaTtenb-perynatopa MM-10-2 npuBeaeH Ha pucyHke 5.1.

vecnnen A
ﬂx Eh) A VI |KFPOA
' o PH ImV
_ CseToanoaHble
/ MHOMKATOPbI
—
LOwucnnen ‘ f
Temnepatypa
Knasuwmn
Oucnnen
BUXIO

PucyHok 5.1. BHewHut 8ud nepedHel naHenu npeobpasosamerns-peaynsmopa [1r1-10

5.3. HazHauyeHue gucnneeB nepegHen NaHenm

e lucnnen MNAPAMETP B pexxume PABOTA nHanMUMpyeT 3HavyeHne namepsiemon BenuumnHel (pH, pX, mV).
B pexxume KOHOUTYPUPOBAHWME nHauumpyeT 3HadeHne BeiGpaHHOro napameTpa.

e Nucnnen 3ABOAHHA B pexume PABOTA wuHOMUMPYET 3HayeHWe 3adaHHOM TOYKM WU 3HAYEHUEe
Temnepartyphbl (B peXXMMe py4YHOM U aBTOMaTUYECKOM KOppeKLnm).
B pexxume KOHOUTYPUPOBAHWE nHonumpyeT HOMep napameTpa KoHurypauum.

e lucnnen BUXIO MHavumpyeT 3HaveHue ynpasnstowero Bo3aenctaus (B %):
- NoJaBaeMoro Ha aHarnoroBbI UCNOMHWUTENbHbIN MEXaHN3M,
- 3HaYeHne aHanoroBou SYeNKN NaMATU MMMNYMbCHOTO BbIXOAA, CUrHamn NonoXeHus
MCMOMHUTENBHOTO MexaHu3mMa
- 3HaYeHWe aHanoroBoro BbIXOAa B pPeXrMe peTpaHCMUCCUN.
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5.4. HazHa4yeHMne cBeTOANOAHBLIX MHOUKATOPOB

e Unpukatop MAX

e Nnaukatop MIN

e UnpukaTtop PTK

e UnpukaTtop 3B

e NHaukaTtop PYY

e UnaukaTop IHT
e UnpukaTtop mV

e UhpgukaTop T°C

e NHankaTop A

e UHgukatop ¥V

CBeTuTCcs, €cnu 3HavyeHne U3MepsieMO BeNUYMHbI MPEBLILAET 3HaYeHue YCTaBKu
curHanmsaumm otkrioHeHns MAX.

CBeTUTCs, €ecnuM 3HayeHWe WU3MepPSieMON BENMYUHbI MEHbLUe 3HAYeHust yCTaBKu
curHanmnsaumnm otkrioHeHmnsa MIN.

[opuTt npu BeIbpaHHOM pexume «PydHas TemnepatypHasa Koppekums»

[oput, ecnn B paboyem pexume B okHe «3BO/T°C» ocylwlecTBNAeTCa WHAUKaUUS
3HaYeHUs1 3a1aHHON TOYKN.

CeeTtutcs, ecnu perynaTop HaxoauTCA B PYyYHOM pexunme ynpaslieHud, 1 He CBEeTUTCA,
€CInn perynaTop HaxognuTcd B aBTOMaTU4ECKOM pexXume ynpaBJieHUA.

MwuraeT, ecnu npoucxoauT nepefada AaHHbIX N0 UHTEPMENCHOMY KaHarny CBS3N.
["opuT Npn ncnonb3o0BaHUM PefoKCOMETPUYECKON anekTpoaHon cuctemsl Eh (mV)

lFoput, ecnu B paboyem pexume B okHe «3BO/T°C» ocyliecTBnsieTcs MHAMKALMSA
3HayeHUs1 TemMnepaTypbl KOPPEKLIMU.

CeeToomogdHbIi  uHAOMKaTop  cocTosiHMa  knova  BOJIbLUE — umnynbcHoro  unu
TPEXNo3uLMOHHOro perynsitopa. CBeTuTcs npu BknoveHHOM kritode BOJbLUE.

CeeToguogHbln  uHAMKaATop  coctosdHua  kmwya  MEHBLWE — umnynbcHoro  wnm
TPEXNo31LMOHHOro perynsitopa. CBetTutcs npu BknioveHHoM krtove MEHBLLE.

5.5. HasHayeHue KnaBuLl

e Knasuwa [P/A]

e Knasuwa [3B[]

e KnaBuwa [A]

e KnaBuwa [V]

e KnaBuwa [¢']

e Knaeuwa [tY]

Kaxgoe HaxaTue KaBuWWMW Bbi3biBaeT MNepexoq M3 aBTOMATUYecKoro pexvma paboTbl B
PEXUM PY4YHOro ynpaBrieHns M obpaTHO (C Mocreayllwmm Haxkatuem knasuwn [J], ans
NoATBEPXKAEHUS BbINOSTHEHMS OMnepaLmn nepexoaa).

KnaBuwa npegHasHayeHa AnA Bbi30Ba WHAMLMPYEMOrO 3HaYeHWUS BHYTPEHHeW 3afaHHoW
TOYKM (3agaHns) oNsS peaakTMpoBaHuS.

Knaesuwa BOJIbLWE. lMNpu kaxgom HaxaTuy 3TOM KNaBWLIKM OCYLLECTBMSETCS yBenuyYeHue
3Ha4YeHWU, 3aaHHOM TOYKM, BbIXOAHOIO CUrHana ynpasneHust perynstopa (ynpaensoLero
BO3JENCTBMS B PYYHOM pPEXUME) WUNN 3HAYEHUss U3MeHsiemoro napameTpa. [lpwu
YAEPXKMBAHUN STOW KMaBMWLLUM B HaXXaTOM MOJIOXKEHUM YBEMWYEHWE 3HAYEHUIN MPOUCXOOUT
HernpepbIBHO.

Knasuwa MEHbBLLE. lMpu kaxgoMm HaxaTun 3TON KNaBULLKN OCYLLECTBMSETCS yMeHbLUeHne
3HaYeHUN, 3a4aHHOWN TOYKM, BbIXOAHOIO CUrHamna ynpasneHus perynsTtopa (ynpaensiowero
BO3OENCTBMA B PYYHOM pEXUME) WNM 3HadyeHns wu3MeHsiemoro napameTpa. [lpwu
YAEPXKUBAHUM STON KNaBWLIM B HaXaTOM MOMOXEHUWN YMEHbLUEHNE 3HAaYeHWA MPOUCXOANT
HenpepbIBHO.

Knaeuwa npegHasHayeHa Ana NOATBEPXAEHWS BbIMOMHAEMbIX AENCTBUMM UV onepauun,
ana  dukcauum  BBOAMMBIX  3HadeHunW. Hanpumep, noaTBepxaeHue nepexoga M3
aBTOMaTMYECKOro pexuma paboTbl B PEXUM PYYHOro ynpaBrneHus u obpaTtHo, dukcaums
BBOJa W3MEHEHHOW 3aJaHHOW TOYKW, MOATBEPXAEHMEe BXOAA B PEXUM KOHdUrypauuw,
NPOABWKEHUE MO YPOBHAM KOHUIrypaumu v T.m.

KnaBuwa npegHasHaveHa AOnsi Bbi30Ba MEHK KOH(Urypauumu, a Takke NPOABWXKEHWUS MO
MEHI0 KOHUrypauuu.

B paboyem pexume B okHe «3BO/T°C» ocyLLeCTBNAET NepekntoveHne UHAMKALMN 3HaYeHUs]
3aJaHHOM TOYKWN UMW 3HAYEHUSI TEMNEPATYPbl KOPPEKLUN.
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5.6. CTpyKkTypHasa cxema npeobpasoBarenb-perynsaropa NMn-10

Mpeo6pasoBaTenb-perynsitop MM-10-2

1
1
1
|
1
Murtanne ~24B ! MaHenb MHAMKaUUK n
o — KnaBuaTypbl

1

i Paucet pX, Eh
1 aHanoroBbIn
|

1

1

y Y MMNYNbCHbIN

N DO1 Beixop 1 (BonbLue)

U3meputenbHbIn NMAO-perynatop

npeo6pasoBarenb > DO2 Beixoa 2 (MeHbLue)

nn-10-1 Al1 (MNO-MMNynbCHBIN Mn
3-X NO3NLIMOH. perynaTop)

A

Yy

2-X NO3ULINOHHbIE
perynsitopbi-
CUrHanusarTopbl

OnekTpogHas
cuctema

A » DO3 Bbixoa 3
2-X N03.perynsarop-
curdanuaatop pX (pH),

T°C ATK Eh (mV), Temnepatypbl

l A2
Hdatunk

] [ JTen. Tom

»| DO4 Bbixop 4

2-X No3.perynsrop-
curHanuaatop pX (pH),
Eh (mV), Temnepatypbl

PTK

ol TPTK

AO1 AHanoroBbIf
» BbIxopa 1, peTpaHcMucens
pX (pH), Eh (mV), T°C

;

1

1

1

1

1

1

1

1

1

1

1

1

1

1

:

1

* KoHTponupyembiii |
pacTsop ' AO2 AHanoroBbii

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

> BbIXOpA 2, peTpaHCM1CcCUs
MUWKPOKOHTPONNNEP pX (pH), Eh (mV), T°C

<« TocnepoBatenbHbIN
uHTepderic RS-485

< Mutanne ~220B 500y

PucyHok 5.2. CmpykmypHasi cxeMa MUKPOIPOUECCOPHOE0 npeobpasosamersi-peaynsmopa
rnomeHyuomempuydeckoeo l1-10-2, 8 komrnekme ¢ usmepumernsHbiM npeobpasosamenem [11-10-1

5.6.1 dyHKUMOHanNbHbIE cxeMbl perynaTopos [MI1-10-2

Mpeobpa3zoBatens-perynsTop MM-10-2 MeeT WwecTb TUNOB PerynnMpoBaHus:
- 0001 — aHanoroBbIV PErynATOp C BHYTPEHHEW 06paTHOM CBA3LIO
- 0002 — MNynbCHbIN PEryNATOP C BHYTPEHHEN 06paTHON CBA3bLIO
- 0003 — MNYNbCHBIV C BHELLHEN 0OpaTHOW CBSA3bIO - C KOHLEBBLIMUW BbIKMIOYATENAMMN
- 0004 — 3-X NO3VMUMOHHBIN perynsTop
- 0005 — 2-X NO3VMUMOHHBIN perynsTop
- 0006 — mnynbCHbIN M-perynsaTop

(DyHKLI,VIOHaﬂbeIe CXeMbl perynatopa npeactasiieHbl Ha pUCYHKe 5.2.1.
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NMA-aHanoroBbii perynatop (10.03=0001)

AO1
Toruka pa6otsl || pO1
Al Briok Hopmanusaipu |Err1 AUCKPeTHOro  |—»
1 MaclwTabuposaHus | Py Bbixoga DO1
BxoAa Al | &% Tloruka pabotsl || poO2
Bnok 6esonacHoro AMcxpeTBo(;g —>
ynpasneHus BEssona
pacuyeta Jloruka pabotbl || DO3
pH(Ex) AWCKPETHOro F—
3.02%* Bbixoga DO1
Briok HopmanusaLjmn | ; ;I BHaueHne Tloruka pabotsi || DO4
AE ¥ macltadup P2 py4Hom AUCKpETHOro —
sxoaa Al2 KOppeKLn |_sbixoga DO2 |
YcnoBHble 0603HaYeHUs ! Mogaynb pacwupernuna MP-51-05
Al1, Al2 - aHanoroBble BXOb!
PV1, PV2 - namepuTensHbie BenuuHb Bbixog AO2 Tonbko || AQ2
AO1,AO2 - aHanorosbie BbIXOAbI ANA peTpaHCMUCCN —>
DO1, DO2, DO3, DO4 - auCKpeTHbIE BbIXOAbI
NMYO-umnynbecHbIR perynaTtop (10.03=0002, 0003)
AO1
Briok perarcMuccum
akanorogoro curwanal T >
All Briok Hopmanuaaumm |Err ‘sonbwe | P91
u macwrabuposanus |pv1 MmnynbcHbii
Bxoga Al1 min / e oty rend MEHbLUE"| | DO2
Briok 6esonacHoro —
Brok ynpaeneHusa BryTpenHuit
pacyeta s
pH(Ex) nonoxeHus
3.02* Tloruka pabotsl || pO3
Bnok HopManuaaLm 3HaueHue AUCKpeTHoro  [—
A2 ol wacumabup P pyaHoil |_suioga DO1_|
8xoaa Al2 KOPPeKLMK Tloruka pa6otel || po4
AUCKPETHOrO  F—P
Bbixoga DO2
Mogynb pacwupenuns MP-51-05
Bbixog AO2 Tonbko AOI 2
ansa petpaHcmucewn ||
2-X, 3-X MO3ULIMOHHBIN perynsaTop (10.03=0005, 0004)
AO
Briok perancmuccum
10.10* @LPV/ABT awanorosoro curvanal |
Al Brok Hopmanusauymm |Erri I L"—: ; _BONBLLIE” Dg1
1 maclwTabuposanus |pyvq U 1.L c2 S I “MEHbLLE" DO2
gxoga Al1 — = >
/ TNoruka pabotsi || poO3
! AUCKpETHOro H—p
Eron Bnok 6esonacHoro Bbixoaa DO1
ynpasneHus
pacyeTa
pH(Ex) Tloruka pabotbl || DO4
AUCKPeTHOTO  F—
5 Bbixoga DO2
e BrioK HopManaLym B Becionvie Mogaynb pacwupenus MP-51-05
W MacwTabuposaHus py4HO# Beixoa AO2 Tonbko || AO2
Bxoga Al2 Koppekuyun ANS peTpaHcmuccun >
MmnynbcHbin M-perynsarop (10.03=0006)
AO1
Briok peraHcmuccum
aranorogoro curwanal T >
PY/ABT
All Briok Hopmanuaaumn |Erm [10.01] [ @opmuposarens| [DO1
v maclutabuposanus | pyv1 uMnynecos | |
Bxoga Al1 / [10.00]
Brok 6esonacHoro Jlorvka pabotel | | pO2
Brok ynpaeneHus AUCKpeTHOro  [——»
pacuera Bbixoga DO2
pH(Ex) Joruka pa6otel | |DO3
AUCKPETHOro  f——»
(3.02] |_sbixoa DOT_|
Al2 Briok Hopmanusauu | o /» BHaueHne Jloruka pabotbl | | DO4
1 macwrabuposaHusa py4HON AUCKPETHOro |
Bxojaa Al2 KOppeKuun Bbixoaa DO2
[10.10] - NyHKT MeHIO yCTaHOBKM 6E30NacHOro NONOXEH!s Moayne pacwupetus MP-51-05
[3.02] - nyHKkT MeHIo BbiBOpa pexuma Koppekumumn no Temneparype Bbixoa AO2 Tonbko AO2
[10.00] - nepnoa cneaoBaHua UMNYNLCOB —>
[10.01] - makcumanbHas ANUTENbLHOCTb UMNYNbCca D

PucyHok 5.2.1 — @yHKUyuOHanbHbIe cxeMbl munoe peaynsmopa [1l1-10-2
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5.6.2 Jloruka po6oThI M-perynatopa

Mpn  Bbibope napametpa  10.03=0006 perynupoBaHWe napameTpa  OCYyLIeCTBNsSeTcs  No
NMPOMOPLMOHANbHOMY 3aKOHY PErynuMpoBaHusi C MMMYMbCHbIM BbiXogoM. B otnvuum ot LWWNM-perynsitopa ans

MMNynbCHOrro M-perynatopa 3agjaeTtca ABa nepuopa: TP — nepuopg cnegosaHna uUMNyrnbCoB U Tmax

MakcMmanbHas ANMTeNbHOCTb MMMNyNbCa, YTO AaeT BO3MOXHOCTb BblAEPXUBATb Naysy Mocrne ynpaBnstoLero
BO34ENCTBMA B Clyvyae YNpaBlieHUs UHEPUMOHHbIMU obbektamn.  [pacduk poboTel obpaTtHoro u npsimoro [l-
perynsatopa npeacTtaBneH Ha pucyHke 5.2.2.

OUTA% OUT A%
100 100
SP PVL SP PV,
o > 0 >
PV, | P |pg| PV, PV, Tex.ea. [oB| P PV, Tex.ea.
a) obpamHoe peeynuposaHue 6) npsimoe peeynuposaHue
rae, OUT - sHaueHue Bbixoga M-perynaropa B NpoueHTax;

PV - aHaueHue namepsiemoro napametpa;
PVL - HavarnbHOe 3HaYeHune WKanbl namepenus [2.03];
PVH - KOHEYHOE 3HayYeHune LwKanbl namepexus [2.04];

P - 3oHa nponopumoHanbHOCTY — BenMuMHa M3MEHEHWsi BXOOHOTO curHana Heobxoaumas Ans
opmupoBaHusa ynpasnsiowero Bo3gencteust (0-100%) v 3aBMCUT OT HaCTPOWKM perynsTopa:

p_PVu—PV,,
Ko
SP - sapanue M-perynatopa (3agaeTcs ¢ nepeaHen naHenmu);
DB - 3oHa HeuyBcTBUTENBHOCTM (MepTBast 3oHa) [10.02];
K - koadbduumenT yeunenns [1.00].

PucyHok 5.2.2 — pagpuk pezynuposarus lN-peaynsmopa

BbixogHon curHan 6yaeT doopmmpoBaThCs cornacHo hopmynei:

OUT (%) = ((sp- DPB)— PV)

-100% - ons obpaTHOro perynMpoBaHus;

(PV —(sP-DB))

OUT(%) = -100% - 4na npsAMoro perynupoBaHus;

"padmk dhopmMmpoBaHusa MMNynbLCHOro Bbixoda M-perynsatopa npeacTtaBneH Ha pyucyHke 5.2.3.
DOT A

OUT=25% _| _| _|

OUT=50%

-
>

|
-

OUT=100% g
>

max t

T

[

roe, T ax - MaKcumanbHas AnuTensHoCTb umnynsca [10.01];

Tp - nepwog, crnegoBaxus umnynscos [10.00].

PucyHok 5.2.3 — pachuk cpopmuposaHusi umrynbCHo20 8bixoda [1-peaynsamopa
Mpumep. Ana perynupoBanusa pH 3agaHsl cnefyolimMe napaMmeTpsi:

[1.00]=3 - koahDULMEHT ycuneHus; [10.00]=3 cek - nepvog crnegoBaHUst UMMNYNbCOB;

[2.03]=2 pH - HayanbHOe 3Ha4eHVe LLKarnbl U3MEPEHUS; [10.01]=2 cek - makcumanbHas ANMTENbHOCTb UMMYNbCA;

[2.04]=10 pH - kOHe4YHOe 3Ha4YeHune LKanbl U3MepPeHUs; [10.02]=0,5 pH - 30Ha HeYyBCTBUTENbLHOCTU.
PaccunTtbiBaeM 30HY NpOMOPLMOHANBLHOCTM P :M =2.6666pH - Mpn obpaTHOM perynupoBaHuu,

3afgaHum 6 n napameTpe 4 Bbixod 6yaeT cocTaBnATb oyt — ((6_0'5)_4)-100%:56.25%- padpnyeckn cpabaTbiBaHue
2.6666
[OVCKPETHOro BbIXoda Npu 3TOM NpeacTaBlieHo Ha pucyHke 5.2.4.
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DO1
OUT=56.25%T

[ ] [,

»
T=1.125¢ t
Tor=2C
T,=3¢
PucyHok 5.2.4 — paghuk popmuposaHusi ebixoda [l-peaynsmopa

5.7. MpuHuuMn paboTbl perynsatopa MMN-10-2

MpeobpasoBatenb-perynatop [1M-10-2, cTpykTypHasi cxema KOTOpPOro npuBedeHa Ha pucyHke 5.2,
npeacTtasnsgeT cobon YCTPOMCTBO M3MEPEHUS 3HaYeHuUs BXOAHOro napametpa, obpaboTkum u npeobpasoBaHus
BXOZHOIO CUrHana v Bblgadv ynpasnsioLmMX BO34eNCTBUN.

[MpeobpasoBaTenb-perynatop rr-10-2 paboTtaet nog yrnpaBrneHvem COBPEMEHHOTO,
BbICOKOMHTErPUPOBaHHOTO MUKpOokoHTponnepa RISC apxuTekTypbl, N3roTOBMEHHOTO MO BbiCOKOCKOPOCTHOM KMOIT
TEXHOMOMMN C HU3KMM 3HepronoTpebneHnemM. B nocTosHHOM 3anoMumHaroLeM yCTPONCTBE pacnonaraeTtcsa 6onbLioe
KOnu4ecTBO YHKLUUIA Ons pelleHVWs 3ajady KOHTponst M perynvpoBaHus. [locpeacTBOM  KOHMIypypoBaHWs
nonb3oBaTenb MOXET CaMOCTOATENbHO HacTpauBaTb PErynsaTop Ha peLleHne onpeaeneHHbIX 3aay.

Mpeobpasosatenb-perynatop [1M-10-2 ocHaweH aHanoro-uMdposbiM npeobpadosatenemM, ysnamu
OUCKPEeTHO-LMGPOBOro BBOAA M LUPPO-OUCKPETHOrO BbIBOAA, CTOPOXEBBIMUM CXeMaMu A5l KOHTPOMs LMKIOB
paboTbl nporpammbl, 3HeproHesasucumon namsteto EEPROM, NVRAM gns coxpaHeHust nonb3oBaTenbCKUX
napameTpoB KOHUrypaLmm u AaHHHbIX.

BHyTpeHHsAss nporpamma npeobGpasoBatenb-perynatopa [MM-10-2  yHKUMOHMPYET C  MOCTOSIHHBLIM
BPEMEHHBIM UMKNOM. B Hayane kaxgoro uukna BHYTpeHHel pabodel nporpaMMbl CYMTHLIBAKOTCH 3HAYEHUS
aHanoroBbIX BXOJAOB, MPOM3BOAUTCS CYMTBIBAHME 1 06paboTka knaBmaTtypbl (NogaBneHve apedesra n obHapyxeHue
[OCTOBEPHOCTU), MPUEM KOMaHA M AaHHbIX M3 MocrnefoBaTernbHoro uHtepderica. MNpy NoMoLM 3TUX BXOAHbIX
CUrHanoB OCYLUECTBMAKTCA, B COOTBETCTBUM C 3anporpaMMMpOBaHHbIMU YHKLUMAMU UM NOMb30BaTENbCKUMUN
napaMmeTpamu KoHdUrypaumm, Bce pacyetbl. [locrne 3Toro ocywlecTBnseTca BblBOA MH(OPMaLUN Ha OUCKPETHbIE
BbIXOAbl, HA WHAWKAUWOHHbIE 3MEMEHTbI, @ TaK Xe (UKCaLMsa BbIYMCMEHHbIX BEMNWYUH ONA pexuma nepegaydv
nocrnegoBaTeNnbHOro MHTepdeica.

5.8. PacnpeneneHve BXoA0B-BbIXOA0B CTPYKTYp perynartopa MMM-10-2

CTpykTypa AHano- AHarno- AHaro- Ownck- Onck- Ownck- Onck-
perynaTopa, roBbIv roBbIv roBbIVA peTHbIN peTHbIN peTHbIN peTHbIN
onpegensemas BXO[4 BXO[ BbIXOA, BbIX0[, BbIXOA, BbIXO[, BbIXOA,
napameTpom Al1 Al2 AO1 DO1 DO2 DO3 DO4
[10.03]
0000 — nHaukaTop | Mapa- Mapa- PetpaHc | CBob. CBo0b6. CBob. CBob.
meTp 1 MeTp 2 muceus® | nporp. ” | nporp. " | nporp. " | nporp. ”
0001 — Perynu- Bxon Bbixoa CB0b. CB00. CB006. CBo0b6.
aHarnoroBbilit pyemblil | Temne- perynsi- | nporp. " | nporp. ™ | nporp.” | mporp. ”
perynsitop ¢ napa- paTtyp- Topa
BHYTpEHHewn mMeTp HoM
obpaTHoW cBasblo | pX/Eh KOppekK-
unm
0002 - Perynu- Bxon PetpaHc | Bbixog Bbixoa CB006. CBo0b6.
UMY bCHbIF pyemblil | Temne- mucens® | Bomble | Mewbwe | nporp. " | mporp. "
perynsitop ¢ napa- paTtyp-
BHYTpPEHHeWn mMeTp HoM
obpaTHoW ceasblo | pX/Eh KOppekK-
unm
0003 - Perynu- Bxon PetpaHc | Bbixog Bbixoa CBob. CB00.
MMNYIbCHbIV C pyembin Temne- muceus® | Bonblue MeHblue | nporp. " nporp. "
BHELLHEWN napa- paTyp-
obpaTHoW cBA3bD | MeTp HoM
- C KOHLEBbIMMN pX/Eh KOppek-
BbIKIHOYaTENSAMM unm
0004 — 3-x Perynu- Bxon PetpaHc | Bbixog Bbixoa CB006. CBo0b6.
NO3MLUMOHHBIN pyembin Temne- muccus® | Bonblue MeHblue | nporp. " nporp. "
perynsTtop napa- paTtyp-
mMeTp HoM
pX/Eh KOppek-
unm
0005 — 2-x Perynu- Bxon PetpaHc | Bbixog CB00O. CB00. CBo006.
NMO3ULNOHHbIV pyembli Temne- muceus® | 2-x nos. nporp. " | nporp. " | nporp. "
perynsitop napa- patyp- peryns-
mMeTp HoM Topa
pX/Eh KOppek-
unm
0005 — Perynu- Bxon PetpaHc | Bbixog CB00O. CBo0. CB00O.
MMNYNbCHBbIA pyembli Temne- mucens® | M- nporp. " | nporp. " | nporp. "
M-perynsitop napa- patyp- peryns-
MeTp HoM Topa
pX/Eh KOppek-
unm
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MpumeyvaHus.
1). CurHanbl DO1-DO4 gaBnsatoTcs cBoOOAHO-NporpammupyembiMn. T.e. ecnu kakon-nmbo m3 curHanos
DO1-DO4 He 3apgelicTBOBaH B CTPYKType BbibpaHHOro Tuna perynaropa (cm. napametp 10.03), To cBob6oaHbIN

OUCKPETHBbIN BbIXO4 MOXET B COOTBETCTBUWM C BblOpaHHOM mnormkor paboTbl U yCTaBkaMu yNpaBnaATbCA O4HUM K3
BblIGpaHHbLIX aHanorosbIxX cMrHanos (cm. napameTpsl 4.00, 5.00, 6.00, 7.00).

2) Mpun ucnonb3oBaHMM YHKUMM PETPaHCMWCCMM Ha aHamnoroBbI BbiIXoA npubopa pacnpegenslTcs
cnepyloLme aHanoroBble curHanbl perynatopa (cM. napameTpbl YpoBHS 9):

- 3HayeHue aHanorosoro Bxoga Al1, Al2; paccornacoBaHve perynsatopa, Tekyllee 3ajaHue perynartopa,
TONbKO AN YHKLUUN peTpaHCMUCcCum (BO BCEX CTPYKTypax perynatopos kpome 10.03=0001).

- NONOXeHMEe MexaHu3ma UMNYIbCHOro perynatopa. BHyTpeHHAS nepeMeHHas criexeHus 3a BbIXoaoM 6e3
obpaTHOI cBA3MN.

5.9 Pacuyer J[C 23nekTpOAHOM CUCTEMblI C HOPMUPYEMbIMU KOOpAUHaATaMM
M30NOTeHUManbLHOMN TOYKM U onucaHme Koadp(puuneHToB KOppPEKLUUn 3NeKTPOJHOMN
XapaKTepUCTUKN

dopmyna 3asucumocTy SC anekTpoaHol cucTeMbl E 0T ypoBHSA pX pacTBopa MMeeT BUA:
[N NOCTPOEHUS 3NEKTPOAHONM XapaKTepUCTMKN UCMonbayeTcs Tabnuua 5.1.

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

roe Ei u pXi — HOMMHanbHbIE 3HAYEHNST KOOPAMHAT U30MNOTEHLUMANBbHOW TOYKN SMEKTPOLHON CUCTEMBI,
Tp — TeMnepatypa KOHTponMpyeMon cpeapl (pacTeopa),
N — BaneHTHOCTb U3MepPSIEMOro 1oHa.

Mpumep pacuyeta AC n3meputTen-HOM INEKTPOQHOM CUCTEMDI.

MprmeMm Takne 3Ha4eHNA OCHOBHbIX XapaKTepUCTUK U3MEePUTENbHOIO aNekTpoaa 1 pacteopa:
Ei=-50,00 B, pXi=7,00eq. N-=-1.

Tabnuya 5.1. 3asucumocms E = f (pX) Ons pa3nu4Hbix 3Ha4YeHUl memnepamypbl udmepsiemMol cpedb! Tp.
3Hau. TemnepaTypa KOHTponupyemown cpegsbl (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 5,627 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|  -36,451 -35,459  -35,211 -34,467|  -33,475 -32,483 -31,491 -29,011
7,00 -50,000f -50,000f -50,000] -50,000] -50,000/ -50,000 -50,000 -50,000 -50,000
7,25 -62,657| -63,549| -64,541 -64,789] -65,633| -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] -99,675 -102,551] -105,627| -112,967

Ha pucyHke 5.3 uM300paxkeHbl HECKONbKO 3SMEKTPOAHBLIX XapaKTepUCTUK OS89 PasfnMyHbIX 3HAYEHUN
TemnepaTtypbl KOHTpONMpyemon cpeapl (pacteopa) Tp.

Mpsamaa 1 gna Tp = -20 °C, npamasa 2 gnsa Tp =25 °C, ana Tp = 60 °C.

Kak BMOHO M3 xapakTepucTuk: 4yem Oonblue TemnepaTtypa KOHTPONMpYyeMon cpefbl, TemM Gonblue yron
HakrnoHa xapakTepucTtukm kK ocu pX. Bce npsimble, HE3aBMCMMO OT yrna HakroHa, MpoXoAsiT yepe3 TOYKy C
koopauHatamu (7; -50 mB), koTOopasi HasbiBaeTCA U3OMNOTEHUUANbLHON TOYKOMW 3MEKTPOAHON XapakTepucTuku. Y

Kakgoro Tuna anekTpoAa C HOPMUPYEMbIMU XapaKTEPUCTUKaMM €CTb CBOSI M30MOTEHUMarnbHasa To4Ka — OguHaKoBas
05 pasnuyHbIX Tp.

M3 popmynei (5.1)
S = (54,196 + 0,1984*Tp) / N, (5.2)
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roe S — kpyTusHa anekTpofHom xapakrepuctukmi. Popmyna (5.1) npuobpeteT BUA:

E = Ei + S*(pX - pXi) (5.3)
S=(E-Ei)/(pX - pXi) (5.4)
S=tgaQ (5.9)

Kak BugHo un3 dopmynbl (5.4) S npsMONPONOPUMOHANbLHO Yriy HaknoHa O npsAMON 3NeKTPoLHOM

XapaKkTepuCTUKK, To ecTb YeM Bornblue S, Tem 6onbLue yron HaknoHa .

Mpn kanubposke npubopa-nameputens pX ¢ nomolblo BydepHbix pacTBopoB (MpunoxeHwe E) moxHo
3aMeTuTb, YTO Ha NPaKTUKE OYEHb YaCTO pearbHble XapaKTepUCTMKM anekTpoaos (S, pXi, Ei) noutn Bo Bcex cnyyasx
pasbexHbl C ykazaHHbIMW Ha anekTpod B nacnopTte. MoaToMy Heo6XoAMMO MCNonb30BaTb KOPPEKLMIO SNEeKTPOAHON
XapaKkTepPUCTUKMN.

KoppeKkuuto MOXXHO NPOBOAUTL Kak ANA KPYTU3HbI S XapakTepuUCTUKN (UBMEHEHUE Yyrna HakrnoHa npsiMon),
Tak 1 koopAauHaThl pXi M3onoTeHumanbHoW ToYkM (cMelleHre npamon no ocu pX). dopmyna (5.3) ¢ nokasatenamm
Koppekuumn npuobpeTteT BUA:

E = Ei + (S + Skop)*(pX — (pXi + pXcm)), (5.6)

rae  Skop — KOPPEKTUPYIOLLEE 3HAYEHNE KPYTU3HbI ANEKTPOAHON XapakTepUCTUKK,
pXcm — KOPPEKTUPYIOLLEE 3HAYEHNE KoopaNHATLI 30MOTEHLMANBHON TOYKM.

E, mB

400

PucyHok 5.3. OnekmpodHbie xapakmepucmuku 01151 pa3fiuyHbIX 3HavYeHud Tp.

Ha pucyHke 5.4 nzobpaxeHbl NpAMbIe, KOTOPbIE MOKAa3bIBAOT KOPPEKLMIO KPYTU3HbI S, TO €CTb U3MEHEHNE
Skor.
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200

100

-50

PucyHok 5.4. Koppekyusi Kpymu3Hbl S 3nekmpo0HOU xapakmepucmuKu.
Skop1 < Skop2 < Skor3s

Kak BugHO 13 rpadmka (pucyHok 5.4) yem Gornblue 3Ha4YeHWe KOPPEKTUPYIOLWEero Bo3gencTsns Skop , TEM

6onbLue yron HakrnoHa O aneKkTpoaHoW XxapakTepucTuku. MNpu 3TOM CTOUT 3aMETUTb, YTO BCE TPY NPsiMble NPOXOaAT
yepe3 W30MOTEHUMAmNbHYIO TOYKY, TO €CTb W3MEHeHMe Skop HE BMAMAET Ha W3MEHEeHWe KoopauHaT
M30MoTEeHLUNaNbHOM TOYKN.

Ha pucyHke 5.5 nzobpaxeHbl NpsMble, KOTOpblE NOKa3bIBaOT KOPPEKLMIO pXcwm.

A

E, mB

200

100

[+ pXc|

PucyHok 5.5. Koppekuyusi cmeuwjeHusi pXcu 31eKmpoOHOU xapakmepucmuku.
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Kak BugHo 13 rpadmka (pucyHok 5.5) ecnm cmelueHme pXcm > 0, TO npsimas cmellaeTcsa BNpaeo (npsiMas
3), a ecrim pXcwm < 0, To cmeLleHne nponcxoauT Bneso (Npsmas 1). Mpu 3Tom criegyeT 3aMeTUTb, YTO Yrof HaKoHa
Ha NpPsSMOW OCTaeTCs NMOCTOSHHBIM, TO €CTb PXcm HE BNUSET HA Yron HaKrnoHa XapakTepuUCTUKW.

Ha npakTuke 4acTto ucnonb3yloT coveTaHne obenx meTodos koppekunn (pXcm U Skor), AN 6onee To4HOro
NPUBNMXEHNs NPSMOW 3NEKTPOLHON XapaKTepUCTUKM K pearnbHOW, YTOObl AOCTUYb HaMMEHbLUEN MOrpeLlHoCT Ha
BCEM AunanasoHe namepenus pX.

Ecnu BbiGpaH Tun nsamepsiemoro napametpa Bxoga Al1 pX, (Mpunoxenne B: 2.00 = 0000), To cornacHo
dopmyn (5.1), (6.2) n (5.6) BbiTekaeT copmyna pacyeta pX C nokasaTensaMm KOppekumMnm cTaTUyYeckown
XapakTepucTuku Ans npeobpasosartens-perynaropa:

N*(E-Ei)
pX = + (pXi + pXcu) (5.7)
(54,196+0,1984*Tp) + N*Siop
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6. YpoBHU pabOTbl, YyPOBHMU 3aL4UThI,
YPOBHU KOH(pUTrypauum n HacTpoek

6.1. [lnarpamma ypoBHel paboTbl, ypOBHEM 3alMUTbl U YPOBHEN KOHdUrypauum

Bonee petanbHO ypoBHM paboTbl, YPOBHM 3aLUUTbl U YPOBHU KOH(Urypaumm onucaHbl B MNOCAEAYHOLNX
pasgenax gaHHoun rnasbl. [uarpamma ypoBHen paboThbl, 3almTbl U HAcTpoek npeobpasoBaTenb-perynatopa MM-10
npueefeHa Ha pucyHke 6.1.

MutaHwne AR S A e S A S S e e e
I

BKJ1HOY€HO i ImeeTcs ypoBeHb 3amThbl 4518 USMEHEHNS :
. PEXMMOB paboTbl paboyero ypoBHs :

| 1

_______________________________________________

M3meHeHune pexumoB pabouero ypoBHs (6.4)
® 3MeHeHue pexumMa paboTbl perynstopa (6.4.1)
® /3MEHEeHWe 3HaYeHns 3agaHou Toukm (6.4.2)
® /3MEHEHWe 3HaYeHus yrnpaensioLlero Bosgenctamns (6.4.3)

Pab6ovyuti ypoeeHb

.

I S T S S S S S S S S S S S S S e S S S e ,
] \j MimeeTcHa HECKOMbKO YPOBHEN 3aLLNTbI OIS :

YpoBeHb N3MEHeHUs1 KOHPUIYPaLIMN U HACTPOEK :
KoHdurypaumm :

n HacTpoek (6.5)

PucyHok 6.1. Juazpamma yposHel pabombl, 3aWumsl U Hacmpoek rnpeobpa3osamerb-peaynsmopa [1r1-
10

6.2. YpOBHM 3al4MTbI

YpoBHM 3alMTbl B TOW WU MHOW CTEMEHU 3anpeluarT BbINOMHEHUE HexenaTernbHbIX AEWCTBUNA.
[aHHble yposHu 3auwjumsbi npedHa3Ha4yeHb! AN 3aWnTbl 000pyA0BaHUS, TEXHONOMMYECKOro npouecca
M B KOHEYHOM MTOre Monb3oBaTens: OT HEBEPHOrO UMK CNy4anHOro BBoAA 3HAYEHWIN 1 NEPEKTOYEHNI
pexmmoB paboTbl, OT HECAHKLMOHMPOBAHHOIO WIN HEXEenaTenbHOro OCTyna MOCTOPOHHUX MUY, K
cucTeEME ynpaBreHus.

Nmeemcsi HeckonbKO ypoeHeL“l 3awumsbi:

YpOBHM 3awuUThbI 1) YpoBeHb 3auThl UISMEHEHNS PEXUMOB paboyero ypoBHS

paboyero ypoBHsa | 2) YpoBeHb 3aLiUTbl USMEHEHWS BUAA U 3HAYEHWUS 3a4aHHOM TOYKM

YpoBHM 3aMThI 1) YpoBeHb 3aluThbl NpU BXOAE B PEXUM KOHUrypauum ana goctyna k napametpam 1-i
U3MeHeHUs rpynnel

KOHcurypaumm n 2) YpoBeHb 3aWwuThl Npy BXOAE B PEXMM KOHurypauum Ans Aoctyna Kk napametpam 2-16-i
HacTpoek rpynn

6.3. Pabouun ypoBeHb. Pexxum PABOTA

Mpubop nepexoamnT Ha 3TOT YPOBEHb BCSAKWIA pas, Koraa BKIOYaeTcs NUTaHue.

N3 3TOro ypoBHA MOXHO MepeiTM Ha W3MEHEHWe PEeXUMOB paboyero YpoBHS WNW Ha YPOBEHb
KOH(Urypaumm 1 HacTpoex.

O6bI4HO 3TOT ypoBeHb BblbMpaeTcs BO Bpemsi paboTbl AN yNpaBrieHWsi KOHTYPOM perynvposaHus. B
npouecce pabombi MOXHO OCYLLECTBMATb MOHUTOPUWHI, T.e. BU3yamnbHO OTCMEXMBATb U3MEPSEMYIO BENUYUHY,
3aflaHHyl0 TOYKY W 3HaAYeHWe ynpaBnsollero Bo3aeictsnsa. Kpome Toro, MOXHO OTCMEXMBATb Ha CBETOAMOAHbIX
nmHOuKaTopax BWA BbIGPAHHOW 3afaHHOW TOYKM, CUrHamnbl TEXHONOrMYECKOW CUrHanmusauuMu npu NpeBbllLeHnn
BEPXHErO W HWXHEro NpeaesioB OTKNOHEHUS.
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6.4. NameHeHne pexXxMMoB paboyero ypoBHs, YyPOBHM 3al4MTbl paboyero ypoBHA

Ha paboyem ypoBHEe BO3MOXHO Wu3MeHeHUe pexuma paboTbl npeobpasoBaTend-perynaropa —
OCYLLECTBIIEHVE Nepexoa U3 aBTOMATUYECKOTO pexuMa ynpaBneHUst B PYYHOW PEXuM ynpaBrieHus u obpaTHo,
OCYLLECTBNATb U3MEHEHWE 3HAYEHNE 3a4aHHON TOUKU, UBMEHSATL 3HAYEHUE YNPaBMSOLLErO BO3AENCTBUS (B PYYHOM
pexume yrnpasneHus perynsitopoM). Mimeetcs ypoBeHb 3aluTbl ANs U3MEHEHUS pexumoB paboTel paboyero
YPOBHSI.

6.4.1. UsameHeHue pexuma paboTbl perynatopa

B perynartope IMM-10 nmeeTcsa aBa pexvima paboTbl ynpaBrneHus 06beKTOM perynupoBaHus:
® aBTOMaTUYECKUIA pexmuM paboTbl 1 py4HOW pexum paboTol.
Pexvm paboTbl perynstopa - aBTOMaTUYECKUA WNM PYYHOW SABNSAETCA 3arnoMUHaeMbIM COCMOSHUEM.
[Mocne BKMIOYEHUA NUTaAHWA PErynAaTop HaxoouTCs B TOM pexume, B KOTOPOM OH Haxoawncss Ha MOMEHT
OTKIIOYEHMS.

ABTOMaTHU4YECKUMN knasuiwn [P/A] + [&> Py4Hon

pexum uHagukaTtop PYY pexum

ABTOMaTM4YeCKUN pexum paboTbl. Nepexon Ha py4HOWN pexum paboTbl

ABTOMaTUYeCckun e B aBTOMaTMyeckom pexume paboTbl perynaTtop ynpasnseT ob6bekTOM perynmpoBaHus

pPeXuM paboThl cornacHo BbIOpaHHOrO 3akoHa perynMpoBaHUs U C COOTBETCTBYIOLLMMW HaCTpoMKamum

nonb3oBaTens.

O PYY e B aBTOMaTU4eckoM pexmme paboTbl nHamkatop PYY Ha nepeaHel naHenu norawueH.

< [P/A] e [InA nepexoga B PYYHOW pEXUM ynpasreHus HeobxoamMMo HaxaTb knasuwy [P/A] Ha
nepegHen naHenu perynsropa.

{:} PYY e Nnankatop PYY Ha nepegHen naHenn Ha4YMHaeT Muratb.

= [¢] e FEcnu onepatop Haxan knasuwy [¢] B npouecce Muranus wuHaukatopa PYY
(npnbnuantensHo 3-4 cekyHObl) — NPON30ONAET huKcayusi 8bibpaHHO20 pexuma W perynaTop

® Py nepeviieT B pexXuM pyyHoOro ynpaeneHus, uHaukatop PYY Gypet cBetutbes — yto OypeT B

JarnbHelweM yKasblBaTb Ha PyYHON PexumM paboThbl.

YpoeeHb e Ecnu onepatop He nodmeepxdaem CBOUX AeNCTBMI HaxaTveMm knasuwum [¢'], To oaHHbIe
3awjumel AENCTBMA onepaTopa BOCMPUHMMAKOTCH Kak HeBEepHoe [JAenCTBMe WnvM  cryyariHoe
nepeknioveHne pexmma pabdoTbl.
e JTO W NpeacTaBnsieT ypoeeHb 3aujumbl OT Cry4aHOro NepeknYeHns pexmma paboThbl,
uHavkatop PYY nepectaHeT muratb v noracHeT, a perynarop OCTaHETCH B aBTOMaTU4eCKOM
pexume yrnpaBrneHust.

Py4yHown pexum paboTbl. [lepexon Ha aBTOMaTUYECKUM PEXUM paboThbl

Py4yHou pexum e B pyyHOM pexume paboTbl onepaTop C nepefHer MaHenu C nomolubio knasuw [A]
pa6oTbl “6onbwe” n [V] “mMeHblue”, ynpaBnsieT BbIXOAOM perynstopa, TeM cambiM opMUpyeT
3HayeHue ynpaBnsoLLEro BO3AENCTBUS, MO4ABAEMOE Ha UCMONMHUTENBbHbBIN MEXaHN3M.
® rPyy e ViHaukaTtop PYY Ha nepegHen naHenu cBetTuTcs.
< [P/A] e [N nepexofa B aBTOMATUYECKWI PEXUM PEXUM YNPaBNeHns HeobxoanMo HaxaTb KraBuLLy
[P/A] Ha nepegHen naHenu perynsropa.
{:} PYY e HankaTtop PYY Ha nepefgHeln naHenn HaunMHaeT Muratb, €Crv onepaTop Haxan KnasBully
[¢] B npouecce muraHus uHaukatopa PYY (npubnuautensHo 3-4 cekyHabl) — npovsonget
e [¢] ¢ukcauuss 8bibpaHHO20 pexuma W Perynatop nepevaeTr B PEXMM aBTOMATUYECKOro
ynpaenexus, wHoukatop PYY noracHetr — 4yto OyameT B pganbHeliwem ykasbiBaTb Ha
O pPyy aBTOMaTUYECKUIt peXnM paboThi.
YpoeeHb e Ecnu onepatop He nodmeepxdaem CBOVX OeNCTBUI HaxkaTuem knasuwn [¢'], To gaHHbIe
3awjumel AENCTBMA onepaTopa BOCTMPUHMMAKOTCH Kak HeBEepHoe [JAeNCTBME WM CryyaniHoe

nepeknioyeHne pexuma paboTsbl.

e OTO M NpPeacTaBnseT ypos8eHb 3aujUmbi OT CIy4alHOro NEpPEKITIYEHUsa pexuma paboThbl,
uHavkatop PYY nepectaHeT muratb v noracHeT, a perynstop OoCTaHeTCsl B aBTOMaTUYECKOM
pexume yrnpaBrneHust.
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6.4.2. BbI6Op 1 3MeHeHne 3Ha4YeHUs 3aAaHHON TOUYKM

Mpu BknoyeHnn npeobpasosatens-perynaropa [M-10 ycraHasnueaetca pexum PABOTA. Ha agncnnein
pH/mV NAPAMETP BbiBOOUTCS 3Ha4YeHUEe U3MepsieMol BennumHbl, a Ha gucnnen 3BA/T°C — 3HavyeHne 3agaHHom
TOYKM UNKN 3HAYEHUE TeEMMepaTypbl MPU PYYHON UM aBTOMATUYECKO KOPPEKLIMM.

B npeobpasoBaTenb-perynatope [MM-10 wmeetcs 3agaHHas Toyka, Mcnonb3yeMas TOMbko B
aBTOMaTM4YECKOM pexXuMe yrnpaBneHusi. BHyTpeHHsIs 3afaHHasi Touka U3MeEHsieTCsl ¢ nepefHelr naHenu npubopa.
3HayeHMe BHYTPEHHEWN 3aOaHHOM TOYKM SABMSETCS 3aroMuHaeMbiM 3HadyeHueM. [locne BKYEHUs MNUTaHusA
perynsTop HaumMHaeT paboTy ¢ TeM 3HaYeHUEM 3a4aHHOM TOYKU, KOTOPOE ObINO HAa HA MOMEHT OTKIOYEHUS.

M3meHeHMe 3Ha4YeHNA BHYTPEHHeN 3a4aHHOW TOUYKU

e [Ipubop HaxoguTCa B pexume BHYTPEHHeEW (NokanbHOM) 3adaHHOM TOYKW, O YeM

o 3B cBuaeTenbcTByeT cBeveHve uHaukatopa 3BLO. WHgoukatop 3B[ gormkeH cBetutcs (Mnu
MUraTb) Ha BCEM MPOTSDKEHMU OMnepauMn Mo U3MEHEHUIO 3HAYEHUSA BHYTPEHHEN 3aJaHHOW
TOYKN.
< [3BAO] o [1ns n3MeHeHUs1 3Ha4YEeHUs1 BHYTPEHHEW (NOKanbHOW) 3a4aHHOM TOYKM HEOOXOAUMO HaxaTb
knasuwy [3BAO].
{:} 3B e Ha nepegHei naHenun HauymnHatoT muratb nHavkatop 3BA v gucnnen 3BO/T°C. Ha gaHHOM

atane npu wmurawowem wungukatope 3BA u gucnnee 3BO/T°C BO3MOXHO M3MEHeHWe
3HaYeHUs BHYTPEHHEN (MoKarnbHOW) 3aAaHHON TOYKM.

3A A
§ 015.0
e C nepepgHelt naHenu ¢ nomoulbto knasuw [A] “Gonbwe” n [V] “MeHbLUE”, yCTaHOBUTL
= [A] HeoOxooMMOe 3HayeHue BHYTPEHHEW 3adaHHOW TOYKM, WHOMUMPYEMOW Ha aucnnee
= [V] 3BO/T°C.

e Ecnu onepatop Haxan knaeuwy [&] B npouecce muraHus uHaukatopa 3B
= [J] (npnbnuantenbHo 3-4 cekyHAbl) - pPerynsatop nepengeT Ha PexuM ynpaBrneHus C HOBbIM
3Ha4YeHneM BHYTPEHHEN 3aJaHHOW TOYKW.

e /HankaTop 3BA nepecrtaet mMuratb U CBETUTCA POBHbIM CBETOM, yKa3biBasd TEM CaMblM,

® 381 YTO UHOMLMPYETCA 3aAaHHas TOYKa.
e Ecnu onepatop He nodmeepxdaem cBOUX AelcTBUIN HaxaTuem knasuwm [¢] B npouecce
YposeHb muranmns nHgmkaTtopa 3B (npmbnunsntensHo 3-4 cekyHabl), TO AaHHbIE OECTBKSA onepaTopa
3awumsl BOCMPVHNMAIOTCH Kak HEBEpHOe AeNCTBUE UMK CryYanHoe U3MEHEHNe 3HaYeHus.

e OTO V1 NPeAcTaBnseT yposeHb 3awjumbi OT CIy4alHOro N3MEHEHNS 3Ha4YeHNs BHYTPEHHEro
3agdaHus, nHgukatop 3B[ nepectaHeT Muratb U HaYHET CBETUTLCS, @ PerynsaTop BepHeTCs B
paboTy C NPEXHNM 3HaYEHNEM BHYTPEHHEN (NOKanbHON) 3aAaHHON TOYKW.

6.4.3. UameHeHMe 3HaYeHUs ynpaBnsaoLwWwero BO3AenMcTeus

o [1ns1 U3BMEHEHWS 3HAaYEeHNs yNpaBnsoLWero BO3AENCTBUSI PEryNSTOP OOMKEH HAX0AUTLCS B
PYYHOM pexume ynpasreHus. Ecnu perynatop HaxoauTcs B aBTOMATUYECKOM pexunme, ero

@® PYY HeobX0AMMO NepeBecTn B PyYHOW peXuM ynpasneHus — cM. pasgen 6.4.1. Mngukatop PYY
Ha nepegHen naHenu cBeTUTCA. BuibpaH py4HOW pexum ynpaBneHus.

= [A] e B pyyHOM pexume paboTbl onepaTop C nepegHel naHenu c nomollbio knasuw [A]

e [V] “Oonbwe” n [V] “MeHblue”, ynpaBnseT BbIXOAOM perynatopa, Tem cambiM opMupyeT
3Ha4YeHWe ynpaBnsloLLEero BO3OENCTBUSA, NOAABAEMOE Ha UCMONHUTENbHBIA MEXaHN3M Yepes
kntoum BOJIbLWE-MEHbBLIE.

BUXia
e Ha gucnnee BUXIO vHavumpyeTca 3HadeHne BbixogHoro curHana (B %), BbigaBaemoro Ha
aHanoroBbIf BbIXO4 UM MOLLIHOCTU BblA4aBaeMon Ha BbiXxogHble knovn bonbwe-MeHblue.

o [py M3MEeHeHUN 3HaYeHWs yNpaBrsoLEero BO3AEWCTBUS NOCe NepBoro HaxaTtuns nobon
n3 knasuw [A] “6onbwe” unu [ V] “meHblue” HaumHaeT muratb aucnnen BUXIO, ykasbiBas
TEeM camblM OrNepaTopy Kakon napameTp B AaHHbIA MOMEHT U3MEHSIETCSI.

e [locne OKOHYaHMS M3MEHEHMS1 3HAYEHUS YMPaBMSKLWEro BO3OENCTBUSA, MO OTMYCKaHWM
knasuw [A] “Oonbwe” unu [V] “meHbwie” no mucrtedenum 3-4 cekyng gvcnnen BUXIA
nepecrtaeT MuraTb, a 3Ha4YeHMe BbiIxoga PMKCMPYyeTCa B SHEPrOHE3aBUCUMOWN NaMsTU.
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6.5. YpoBeHb KOH(Urypaumm n HactTpoek

e C MNoOMOLLbIO 3TOrO0 YPOBHSI BBOAAT MapaMeTpbl W KOHCTaHTbl perynstopa, napameTpbl curHanuMsaumm
OTKIMOHEHWI, NapameTpbl uIbTpa, NapameTpbl 3agaHUa Tuna Bxoda, Tvna yrnpaBreHus, Buaa 3agaHHOW TOYKM,
napameTpbl ceTeBoro oOMeHa, NapameTpbl KanuOpOBKM, a Takke peXuMbl paspelleHVss Bxoda B MeHH
KOH(Urypaumm 1 3anmncu napameTpos.

e [lapameTpbl pasgeneHbl MO rpynnam, kaxagas u3 KOTopbiX HasbiBaeTcs "ypoBeHb". Kaxpgoe 3agaHHoe
3HayeHne (ANemMeHT HacTpOoWKM) B 3TUX YPOBHAX HasbiBaeTca "mapameTpoM". [lapameTpbl, MCnonb3yemble B
perynatope [1MM-10, crpynnmpoBaHsbl B cnegytowme 16 ypoBHEN 1 NpeacTaBneHbl Ha gvarpaMmme — CM. PUCYHOK 6.2.
MHaukaums 3HavyeHus napaMeTpoB KOHUrypaumm n ux HOMepoB ykasaHbl Ha pucyHke 6.3.

Bbi30B ypoBHSs
KOHcMrypaumm n HacTpoek
u3 pexuma PABOTA

Bbixop 13 ypoBHs
KOoHdurypauum n
HacTpoek

ANUTENbHLIM HaXaTnem
6onee 3 ¢ knasuwm [+ ¥]

& 1epexo/] B aBTOMATUIECKOM pexume
¥ >} l g EX {

S Eo

ma | B

A
\

[aHHble ypOBHWM  KOHAUrypaummn

v v OoCTynHbl  Tonbko B PYYHOM
[1.06 [2.11] pexvme ynpasneHus!
Eoo | [z2

PucyHok 6.2. [luazpamma ypoeHeli KOHghuaypauuu u Hacmpoek

NMAPAMETP
———y .- 3HaueHue napameTpa
o B Y Y I P
[ |
Homep napameTpa
e YPOBEHb 2
1 e NapameTp 2.05
iI_ 11 _1I
BUXIA
= cumsonbl MNP ykasbiBatoT o
Prny e TOM, 4YTO NpUGOP HaxoaUTcs B
i il pexumMe KoHdurypaumm

PucyHok 6.3. MHOukayus 3HadeHuUs1 napamempos KoOHguaypauuu U Ux HOMepos.

6.5.1. BbI30B ypOBHSl KOH(PpUrypaLmm n HacTpoekK

Bbi30B ypoBHSA KOHbUrypauum n HacTpoek ocylectensaeTca us pexuma PABOTA anutensHbiM, 6onee 3-x
CeKyHfl, HaxaTtvnem knasuwm [ ¥]. MNpeobpazosatenb-perynatop MM-10 MOXeT HAXOAUTLCA B OAHOM U3 PEXUMOB —
pyYHOM unm aBTomMartuyeckom. OTnMyMe B KONMMYECTBE BbI3bIBAEMbIX YPOBHEW KOHMUrypaumm B pasnunyHbIX
pexmmax — CM. auarpaMmmy NpuBeAEHHYI0 Ha pUcyHke 6.2.
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6.5.2. HasHauyeHue ypoBHeWn KOHdUrypaumm

Homep Hoctyn kK YPOBHIO B pexunmax
YPOBHA HasHauenvme YPOBHS B aBTOMaTnyeckom B py4yHom
1 HacTtpolka napameTpoB perynsaropa + +
2 KoHdumrypaums Bxoaa "napameTtp pX, Eh" (Al1) + +
3 KoHdurypaums Bxoga "temneparypa koppekummn” (Al2) + +
4 KoHdmrypaums guckpetHoro Beixoga DO1 + +
5 KoHdhmrypaums guckpeTtHoro Beixoga DO2 + +
6 KoHdmrypaums guckpeTtHoro Beixoga DO3 + +
7 KoHdurypaumst guckpeTtHoro Bbixoga DO4 + +
8 Peseps + +
9 KoHdmrypaums aHanorosoro Bbixoga AO + +
10 KoHdumrypaums cTpyKkTypbl perynsatopa + +
11 [MapameTpbl ceTeBoro obmeHa + +
12 Kanubposka Bxoga "napametp pX, Eh" (Al1) - +
13 KanubpoBka Bxoga "temneparypa koppekummn” (Al2) - +
14 Kannbposka nepsoro aHanorosoro Bbixoga (AO1) - +
15 Kannbposka BToporo aHanorosoro Bbixoga (AO2) - +
16 + +

PaspelleHne nporpaMmmmpoBaHusi. 3anucb

6.5.3. Bbibop napameTpoB

—>| MapameTp 1 I
MapameTp 2

Y
MapameTtp 3

E

H

|

MapameTtp N

i
:

6.5.4. dukcupoBaHue
HacTpoek

e [Ins BbIbOpa NapamMeTpoB Ha KaXAOM YpOBHE HeobXoAMMO HaxaTb
knaeuwy [¢']. Mpu kaxgom HaxaTuu knasuwmn [¢'] npoucxoanT nepexon K
cnepylouwiemy napameTpy.

e Ecnu HaxaTb knasuwy [¢'] Ha nocnegHem napameTpe, AMcnIei BepHETCS
K NepBOMy napameTpy TeKyLLEero ypoBHsi.

e UYT0Obl M3MEHUTb HacTPOWKW MapameTpoOB MMM YCTaHOBKW, MNOMb3yMTEChb
knaeuwamu [A] vnu [V], a satem HaxmuTe knasuwy [¢']. B pesynbrate
HacTpovika byaeT 3admkcmpoBaHa.

e Heobxooumo NOMHMTB, YTO (hMKCaUMA M3MEHEHUI MPOUCXOOUT TOMbKO MO
knasuwe [¢].

e Ecnn Ha ypoBHe KOHMUrypaumvm 1M HacTpoek Obin Bbi3BaH mapameTp Ans
MoaMMKaLMN N He HaxvMmanacb HU OfHa M3 KMaBuLl B Te4YeHue OKOMo 2-X
MUHYT, npubop nepenget B pexum PABOTA. Jaxe ecnu napameTtp 6bin
MOAMMULMPOBAH U He Haxumanacb knasuiua [¢'], To B TeyeHne oKomno 2-X
MUHYT, npubop nepevger B pexum PABOTA un usmeHeHne He 6ydem
3agbuKkcuposaHo.

e [Npu nepexoae Ha APYroit ypoBeHb C MOMOLLBIO Knasuwy [£¥] napametp u
HacTpoinka, M3MeHeHHble [0 nepexoja 6e3 HaxaTtus knasuwm [&], He
¢ukcupyromcesi.

e [lepe OTKNIOYEHNEM NUTAHUSA CredyeT cHavyana 3aduKcMpoBaTb HACTPOMKK
WM  yCTAHOBKM nNapameTpoB (HaxaTtveM knasuwm [&']). Hactpoiku u
YCTaHOBKM MapameTpoB MHOrAa HEBO3MOXHO W3MEHUTb NPOCTbIM HaxaTuem
knasuw [A] nnn [V].

® Heobxo0dumo NMoOMHUMB, YTO NOCIe NPOoBeAeHNS MOAUMUKALUN HEOOXOAMMO
Npou3BecTM 3anucb napaMeTpoB (KO3ddMUMEHTOB) B 3HEProHe3aBUCHMYIO
namsaTb (cMm. pasgen 6.5.5), B npoTuBHOM crnyvae BBeaeHHasi MHpopmaums He
OyneT coxpaHeHa nNpuv OTKIIOYEHUN NMUTaHKS perynaropa.
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6.5.5. YpoBeHb pa3pelieHus Bxoaa B KOHuUrypauuio n 3anmcb napameTpoB B
3HeproHe3aBMCUMYIO NaMATb

1) BbI30B YpOBHS KOHMMrypauum n HacTpoek ocyllectensercs us pexuma PABOTA anutensHbiM, 6onee
3-X CeKkyHf, HaxaTmem Knasuwim [£¥]. Monb3oBartens nonydaeT AocTyn Tornbko K YPOBHKO 1 (c HanBonee yacto
UCMonb3yemMbiMU onepaTUBHLIMU NapaMeTpamu).

2) Ans nepexopa Ha YPOBHW koHdwurypaumm 2-16 Heobxognmo Ha YPOBHE 1 BbibpaTe napametp 1.07 n
¢ nomoulbio knasuw knaevw [A] u [V] seectn naponb 0002. HaxaTb knasuwy [¢]. Mocne atoro, nyTem HaxaTus
knaeuium [4¥], BoamoxeH Bxon Ha YPOBHW 2 - 16.

3) lMNpun yacTom pegakTMpoBaHWM NapaMeTpoB, UMEETCS BO3MOXHOCTb OTKIHOYUTb YPOBEHb CUCTEMbI
3aWmThl (NpegHasHayeHHbI Ansa 3awmTbl OT MoAudMKaUMM napameTpoB NpW Cly4YanHOM UMK HexernaTernbHOM
Joctyne) yctaHoBkon napameTpa 16.00=0001.

3HayeHVe yCTaHOBOYHbIX MapamMmeTpOB 3alUMThbl crieytoLme:

Mapamemp 16.00. PaspeweHue exoda Ha YPOBHU 2 - 16

3HaueHve napaveTpa Bxop Ha ypoBeHb KOHdUrypaumm

16.00

0000 Bbi3oB ypoBHSA KOHWrypaumm u Hactpoek u3 pexumma PABOTA ocyuwecTBnsercs
AnuTenbHbIM Gonee 3-X CeKyHA HakaTveM KnaBuwu [4¥], ¢ OOCTYNOM TOMbKO Ha
YPOBEHb 1.

0001 PaspelueHne nporpammmpoBaHus.

Bbi3oB ypoBHA KOHWrypaumm u Hactpoek m3 pexvma PABOTA ocyuwecTtBnsercs
AnuTenbHbIM Gonee 3-x CekyHO Haxkatvem knaeuwum [4¥], ¢ JocTynom Ha Bce
YPOBHMW, 6e3 BBoga napons B napametpe 1.07.

[Mapamemp 16.01. 3anuck napamempos 8 3HepP20HE3a8UCUMYHIO Namsmb

3uaveHue napameTpa Bxon Ha ypoBeHb KoHdUrypauum

16.01
0000 3anucb NapameTpoB B SHEProHE3aBUCHMMYIO NaMATb HE npou3eodumcs
0001 3annck NapaMeTpoB B 3HEPrOHE3aBUCUMYIO NaMSTh IPOU3800UMCS CreayoLLmum

obpasowm:

1) MpowusBecT MmoancmKaLmMo Bcex HeobxoanMbIX NapaMeTpoB.
2) YctaHoBUTL 3HayeHue napameTtpa 16.01 = 0001.

3) Haxatb knasuwy [&].

4) Ha gucnnee 3BO/T°C nosiBatcst cumonbl "30M", ykasbiBas 0 TOM, YTO MPOMCXOaUT
onepaums 3anucu B S3HEProHE3aBMCHMYIO NaMATb.

5) MNocne ykasaHHbIX onepaumin byaeT nponsBeaeHa 3anucb BCex MoaNMULMPOBaHHbIX
napameTpoB B SHEProHe3aBuNCKMMYyo NaMsaTb. [locne npoBegeHus 3anvcy NnapameTpoB
npnbop nepenget B pexum PABOTA. TNocne 3anucu napameTp 16.01 aBTomaTn4eckn
yctaHasnusaetca B 0000.
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7. KOMMyHUKaLUOHHble (hyHKLUU

MwukponpoueccopHbin  npeobpasoBatenb-perynatop  [M-10  moxeT  obecneuntb  BbIMNONHEHNE
KOMMYHUKaLUMOHHON byHKUMM No uHTepdericy RS-485, nossonsiolien KOHTponuposaTb M MOAMMUMpoBaTL €ro
napameTpbl NPy NOMOLLM BHELLHErO YCTPOMCTBA (KOMMbOTEpa, MUKPONPOLIECCOPHON CUCTEMbI YNPaBneHus).

MHTepdenc npegHasHavyeH Ansa KoHdurypvpupoBaHus npubopa, ANS UCMONb3oBaHUA B KayecTBe
yAaneHHoro KoHTpossepa npu paboTe B COBPEMEHHbIX CeTAX ynpaBrneHus u cbopa uHdopmaumm (npvema-
nepegayv KomaHa v gaHHeix), SCADA cuctemax v T.M..

MpoTokonom cBsi3n no uHtepdericy RS-485 sensetca npotokon Modbus pexum RTU (Remote Terminal
Unit).

[ns paboTbl HEO6X0AMMO HacTPOUTb KOMMYHUKALMOHHbIE XapakTepuUCTUKn npeobpasoBaTtenb-perynaropa
MMN-10 Takum o6Gpa3om, 4YTOObLI OHM coBnaganu C HacTponkamu oOMeHa AaHHbIMWM [NaBHOMO KOMMbiOTEpa.
XapakTepucTtukm ceteBoro obmeHa Hactpaumatotca Ha YPOBHE 11 koHdwurypaumu.

Mpv o6mMeHe Mo MHTEpPMENCHOMY KaHany CBSI3W, eCl NPOUCXOAUT nepefaya AaHHbIX OT KOHTpornsepa B
ceTb, Ha NepeaHel naHenun npeobpasoBaTtenb-perynsatopa MuraeT nHaukatop IHT.

lMporpammHogoCTynHbIe perncTpel npeobpasosaTens-perynatopa [1M-10 npvBegeHbl B Tabnuue 7.1
pasgena 7.1. JocTyn k peructpam onepaTtusHoro ynpaeneHnss No 0-11 paspelueH noctosiHHo. JJocTyn Kk permctpam
nporpammupoBanuns n koHdurypaumm No 12-33 paspeluaeTcs B cnyvyae yCTaHOBKM B «1» pernctpa paspelueHus
nporpammupoBarHnss No 11, KOTOpoe BO3MOXHO OCYLIECTBUTb KaK C nepedHeri naHenu npeobpasoBaTenb-
perynatopa [M-10, Tak 1 ¢ nepcoHansHo 3BM.

KonunuecTBo 3anpaluvBaeMblx PEervcTpoB He OOMKHO mpeBbiwath 16. Ecnv B kagpe 3ampoca 3akasaHo
6onee 16 peructpos, npeobpasoBatenb-perynsTtop MNM-10 B 0TBETE OrpaHMYMBaET MX KONMYECTBO A0 NepBbiX 16-Tu
perncTpos.

Mpn nporpammupoBaHmn ¢ 3BM HeobxoaMMO KOHTPOMMPOBATL [AManasoHbl W3MEHEHWS 3HaYeHWuin
napameTpoB, yka3aHHble B Tabnuue 7.1 pasgena 7.1.

Onsi obecneyeHnss MMHUManNbLHOIO BPEMEHU peakumu Ha 3anpoc oT OBM B KoHTponnepe cyuiectByeT
napametp — 11.02. «Tanm-ayT Kagpa 3anpoca B CUCTEMHbIX TakTax koHTponnepa 171akT = 250 mkc». MnHumarnsHo
BO3MOXHbIE TalM-ayThbl AN pa3fnMyHbIX CKOPOCTEW crneayroLLme:

Tanm-ayT,
Bpems nepenaum
B CUCTEMHbIX TaKTax
CkopocTb, 6ut/c Kagpa 3anpoca, 1 TaKT = 250 MKC
McekK
(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 nepegauun kagpa 3anpoca - naketa u3 8-mu 6ainT onpeaensieTcsi COOTHOLLEHUEM
(roe: oguH nepenaBaembivi 6anT = 1 ctapt 6ut+ 8 6ut + 1cton 6ut = 10 6UT):

10 6uT * 8 6anT
Tnepeﬂa‘-llll Egl 111 1 I ——— , MCeK
V 6uTt/cek

Ecnn HabniopatoTca yacTele cGou npu nepegade AaHHbIX OT KOHTponnepa, To HeoGXoOAMMO YBENMUYMTb
3HaYeHue ero TanimM-ayTa, HO MpW 3TOM YYECTb, YTO HEOOXOAMMO YBENUYUTL BPeMsi MOBTOPHOrO 3anpoca oT 3BM,
T.K. Bcerga BpeMsi NOBTOPHOTO 3anpoca AOMKHO BbiTb Gorblie TaiM-ayTa KOHTponnepa.
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7.1. Tabnuua nporpaMMHOAOCTYMNHbLIX perncTpoB perynaTtopa MM-10

Tabnuua 7.1. NMporpaMMHOAOCTYMNHbIE perMcTpbl NnpeobpasoBaTenb-perynsaropa MM-10

DYHKUMOHANbHbIN Appec HanmeHoBaHue napametpa [nana3oH nsmeHeHus
Kof onepauuu perucTpa [MNapameTp ypoBHSA KOH(Urypaumu] (AecATUYHbIE 3HaYeHuUs1)
03 0 Pernctp ngentudpmkaumn nagenua [11.03]:
Mn.6awnT - ko n moaens usnenus 60 DEC, XX.60 DEC (no-6aintHo)
Cr.6aiT - Bepcus nporp. obecnevenns XX DEC XX.3C HEX (no-6a#ntHo)
- 1,2 He vcnonb3ytoTcs (pesepBHbIe perucTpbl) -
03 3 3HayeHne aHanorosoro Bxoga Al1, napameTp -9999 — 9999
03 4 3HayeHve aHanorosoro Bxoga Al2, -9999 — 9999
TepMOKOMMeHcaums
03 /06 56,7,8 CocTtosiHme gnckpeTHbix Bbixogo DO1 - DO4 0 — oTknoYyeH, 1 — BKNYEH
03 /06 9 3HauyeHve ynpaBnsioLwero BO34encTens, nogasae- 0-999
MOro Ha aHanoroBbIvi Bbixog AO perynstopa
03 /06 10 Pexunm paboTbl perynstopa 1 — py4Hou, O — aBTOMATHY.
- 11 He vcnonb3yeTcs (pe3epBHbIV perucTp) -
03 /06 12 3agaHHas Toyka -9999 — 9999
- 13 He ncnonb3yetcs (pe3epBHbIN perncTp) -
- 14 He vcnonb3yetcs (pe3epBHbIV perucTp) -
03 /06 15 [MonoxeHue mexaHu3ma: BHYTPEHHSIst nepemMeHHasi 0-999
crnexeHns 3a Bblxogom 6e3 obpaTHol cBSA3N.
03/06 16 KoadpdumumeHT ycunenms [1.00] 1-500
03 /06 17 Bpewmsi nnterpmposanmsa [1.01] 0 —6000
03 /06 18 Bpemsa anddeperumposanma [1.02] 0 —6000
03 /06 19, 20, 21,22 | Ycraeka 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 vcnonb3yetcs (pe3epBHbIN perncTp) -
- 28 He vcnonb3yeTcs (pe3epBHbIV perucTp) -
03/06 29 PaspeweHue npospammuposaHus [16.00] 0 — 3anpeuwjeHo, 1 — paspeweHo
03/06 30, 31 Tun wkansl aHanorosbIx Bxogos Al1, Al2 0-0-5,0-20mA
[2.01], [3.00] 1-4-20mA
2-TCM 50M
3-TCM 100M
4 —-TCn 501
5-TCI11000M
03/06 32,33 [MocTosiHHasa BpemeHu LUMdpoBoro hunbTpa 0-600
aHarnorosblx Bxogos Al1, Al2 [2.02], [3.01]
03 /06 34 HwxHWU Nnpegen pa3maxa wkanbl Bxogos Al1 -9999 — 9999
[2.03]
03 /06 35 BepxHuii npegen pasmaxa Lukansl Bxogos Al1 -9999 — 9999
[2.04]
03 /06 36 PesepB -
03/06 37 Peseps -
03 /06 38 CurHanusaums otknoHexnust MIN - [1.04] -9999 — 9999
03 /06 39 CurHanusauusi otknoHenust MAX [1.05] -9999 — 9999
03/06 40 Tun uamepsiHHoro napametpa pX, Eh Bxoga Al1 0000 — pX, 0001 — Eh
03/06 41 KoopauHaTa nsonoteHumansHon Touku Ei [2.05] -9999 — 9999
03/06 42 KoopauHaTa nsonoteHumansHon Touku pXi [2.06] -19,99 — 99,99
03 /06 43 BaneHTHOCTb n3mepsiemoro uoHa [2.07] -002 - 002
03 /06 44 Pexum koppekuum no Temnepartype [3.02] ?— aBTOMaTY.
— PYYH.
03 /06 45 3HauyeHue TemnepaTypbl B pexume aBTomaTtndeckon | - 50-200°C
Koppekumm [3.03]
03 /06 46 CwmelueHue [2.08] -9999 — 9999
03 /06 47 Koppekuusi kpyTuaHbl [2.10] -2-2
03/06 48, 49, 50, 51 Homep aHanoroBoro Bxoga Ans ynpasneHus 0000 — 0004
AnckpeTHbIM Bbixogom [4.00], [5.00], [6.00], [7.00]
03/06 52, 53, 54, 55 | 3Ha4eHue aHanoroBoro Bxoaa Ansi ynpaeneHusi -9999 - 9999
OVCKPETHBIM BbIXOA0M
03 /06 56, 57, 58, 59 | Iloruka paboTbl BbIXOAHbLIX YCTPOWCTB 0000 — 0004
DO1, DO2, DO3, DO4
[4.01], [5.01], [6.01], [7.01]
03/06 60, 61, 62, 63 | NcTepesnc BbIXOOHBLIX YCTPONCTB 0—-9999
DO1, DO2, DO3, DO4 [4.04], [5.04], [6.04], [7.04]
- 64, 65, 66 He vcnonb3aytoTtcs (pe3epBHbIE perucTpbl) -
03/06 67 MICTOYHUK aHanoroBoro curHana gns ynpasneHus 0000 — 0004
aHanorosbIM Bbixogom AO (dyHKLMA
peTtpaHcmumccun) [9.00]
03/06 68 HanpaeneHwue BbixogHoro curHana AO [9.03] 0 —npsamon (AO =y)

1 — nHBepcH. (AO = 100% - y)
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Tabnuua 7.1. MporpaMMHOAOCTYMHbIE pErMcTpbl NpeobpasoBaTenb-perynstopa MM-10

(OKOHYAHME)

DYHKUMOHANbHbIN Apnpec HanmeHoBaHue napametpa [Ounana3oH n3aMmeHeHUsA
KoA onepauuu peructpa [MapameTp ypoBHsi koH(Urypaumm] (AecATUYHbIE 3HaYeHUSA)

03/06 69 HayanbHoe 3Ha4yeHue BxogHOro curHana pasHoe 0% | -9999 — 9999
BbIxogHoro curHana AO  [9.01]

03/06 70 KoHe4Hoe 3HauyeHne BXOAHOro CuUrHana paBHoe -9999 — 9999
100% BbixogHoro curHana AO [9.02]

03/06 71 Cratndeckasn 6anaHcvposka [10.05] 0 — oTknto4eHa, 1 — BKNoYeHa

03/06 72 CkopocCTb AUHaMn4ecKkon 6anaHCMpPOBKY B CTOPOHY 0-—9999
yBenuyerus  [10.06]

03 /06 73 CKopoCTb AUHaMUYECKON GanaHCMPOBKY B CTOPOHY 0—-9999
ymeHbLienuns [10.07]

03 /06 74 OrpaHuyeHne MUH aHanorosoro Bbixoga (Mnu 0-999
aHaroroBow S4eNKN UMMYMbCHOrO perynsaTopa)

[10.08]
03 /06 75 Orpanuyenne MAKC aHanorosoro Bbixoga (nnm 0-999
aHaroroBow S4eNKN UMMNYMbCHOrO perynsaTopa)
[10.09]
03 /06 76 DYHKUMSA NMHENHOrO N3MEHEHUS 3a4aHHON TOYKM 0-999,9
[1.03]
03 /06 77,78 Kanunbposka Hynsa Bxogos Al1, Al2 [12.00], [13.00] -9999 — 9999
03/06 79, 80 Kannbposka makc. Bxogos Al1, Al2 [12.01], [13.01] -9999 — 9999
- 81 He vcnonb3yetcs (pe3epBHbIV perucTp) -
03 /06 82 Tun perynsitopa [10.03] 0-5
03/06 83 HanpaBneHwve pgecteus perynsitopa 0000 — obpaTHoe (E=SP-PV)
[10.04] 0001 — npsimoe  (E=PV-SP)

03/06 84 Bpems mexaHusma Tm unu nepvog crnegoBaHus 0—-9999
mmnynescos Tp [10.00]

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

03/06 86 'ncTepesnc TeXHONOrMYECKoM curHanusaumm, 2-x 0-900
NO3MUMOH. 1 3-X NO3MUMOH. perynsaTopa [1.06]

03 /06 87 Kannbposka Hyns aHanor. Beixoga AO1 [14.01] 0-200

03 /06 88 Kannbposka makc. aHanor. Bbixoga AO1 [14.02] 500 — 1500

03/06 89 30Ha HEYYBCTBUTENBHOCTN 3-X NO3ULMOHHOIO 0-9999
perynsitopa (MeptBas 3oHa) [10.02]

03/06 90 BesonacHoe nonoxeHue BbIxoga perynsropa B 0 — nocnegHee nomnoxexve
cryyae oTkasa AaTyvka, NUHAU CBA3U UK 1-0% (oTkn.)
nameputensHoro kaHana [10.10] 2-100% (ekr.)

3 — besonacHoe nonoxeHne
yCTaHaB/MB. NoJfib3oBaTenem

03/06 91, 92, 93, 94 | Be3sonacHoe nonoxeHune BbIxodHbIX ycTporct DO1, | 0 — nocnegHee nonoxeHve
DO2, DO3, DO4 B crniy4ae oTkasa gartyvka, IMHAN 1 — oTkn.

[4.05], [5.05], [6.05], [7.05] 2 — BKI.

03 /06 95 3HauyeHne 6e3onacHoOro NonoXxeHus 0-999
ycTaHaBnuBaemoro nonb3osarenem [10.11]

03/06 %6 KoadpdpuumeHT comnbTpaumm (0T MMMYMbCHbBIX 0000 — 0050
nomex) [2.13]

- 97 He vcnonb3yeTcs (pe3epBHbIV perucTp) -

03 /06 98, 99 HWKHWUI 1 BEpXHUIA Npefen pasmaxa LKanbl BXoaa -9999 — 9999
TepmokomneHcaumm Al2 [3.04], [3.05]

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

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

03 /06 102 Kannbposka Hyns aHanor. Beixoga AO2 [15.01] 0-200

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

03 104 Tavm-ayT Kagpa 3anpoca B CUCTEMHbIX TakTax 0001 — 0200
11akT = 250mke [11.02]

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

03 106 CkopocTtb obmeHa [11.01] 0000 — 0012

Mpumeuanue. Perynatop MM-10 o6bmeHmBaeTca gaHHbIMK no npoTtokony Modbus RTU B pexume "No Group Write" -

CTaHAapTHbIN NpoTokon 6e3 Noaaep XK1 rpyrnnoBoro ynpaeneHust AMCKPETHBIMU CUrHanamu.
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7.2. MODBUS npoTtokon
7.2.1. ®opmat Kaxagoro 6anTa, KOTOpbIA NPUHUMAETCA U NepeAaeTcs KOHTPoNnepaMmu crneayoLmn:

1 start bit, 8 data bits, 1 Stop Bit (No Parity Bit)
LSB (Least Significant bit) mnagwwmin 6ut nepepaetcst nepBbIM.

Kagp Modbus coobLieHuns cneaytoLuin:

DEVICE ADDRESS | FUNCTION CODE DATA CRC CHECK
8 BITS 8 BITS k x 8 BITS 16 BITS

Foe k<16 — komnu4yecTBO 3anpalumBaeMbix peructpoB. Ecnu B kagpe 3anpoca 3aka3aHo 6Gonee 16
peructpos, npeobpasoBatenb-perynatop [M1-10 B oTBeTe orpaHnyMBaeT WX KOMMYECTBO A0 nepBbix 16-Tn
perucTpos.

7.2.2. Device Address. Agpec yctpomuctBa

Apgpecc koHTponnepa (slave-yctpoinctea) B cetn (1-255), no kotopomy obpawaetca SCADA cuctema
(master-yctponctso) co csoum 3anpocom. Korga yaaneHHbIi KOHTPOep rnockinaeT CBOW OTBET, OH pasmellaeT
3TOT e (COOCTBEHHbIN ) agpec B 3TOM norie, 4Tobbl master-yCTponcTBO 3HaNO0 Kakoe slave-ycTponcTBO OTBeYaeT Ha
3anpoc.

7.2.3. Function Code. PyHKLMOHaNbLHLIA KOA onepauum

MM-10 nogaepxvsaeT cneayoLime QyHKUMK:

Function Code PyHKUMA
03 YUrteHne pernctpa(oB)
06 3anuck B 0auH perucTp

7.2.4. Data Field. None nepepaBaeMbIX fJaHHbIX

Mone paHHbIX coobueHus, nocbinaemoro SCADA cucTemol yOoaneHHOMY KOHTPOSSiepy COOEPXUT
nobaBoyHo MHpopMaLmio, KoTopas Heobxoanma slave-ycTponcTBy Ansa getanuaaumn gyHkumm. OHa BkNoYaeT:

® HayarnbHbI aApec perucTpa n KONM4YecTBoO perncTpoB Ans dyHkuumn 03 (YTeHne)

® afpec peructpa n 3HavyeHHue 3Toro permctpa ans dyHkumm 06 (3anuchb).

[Mone AaHHbIX COOBLLEHNs], MOCLINAeMOro B OTBET yAaneHHbIM KOHTPOSINIEPOM COAEPXKNT:
e KonuyecTBo 6ant oTBeTa Ha dyHkumio 03 1 cogepxrmMoe 3anpalunBaeMbiX PErMcTpoB
® afpec pernctpa u 3HayeHHue 3Toro permcrpa Ans dyHkumm 06.

7.2.5. CRC Check. None 3Ha4eHUsA KOHTPONbLHOW CYyMMblI

3HayeHMe 3TOro Monsi - pesynbTaT KOHTPONS C MOMOLLbI LIMKIMYeckoro m3bbiTodHoro koga (Cyclical
Redundancy Check -CRC).

Mocne dopmupoBaHusa coobuieHns (address, function code, data) nepepatowlee ycTponcTBO
pacuutbiBaeT CRC kog n nomewyaet ero B koHel coobuwenus. MNpuemHoe ycTtponctBo pacumtbiBaeT CRC kopf
npuHsTOro coobLleHns n cpaBHuBaeT ero ¢ nepeaaHHelMm CRC kogom. Ecnv CRC kop He coBnagaeT, aTo 03HavaeT
YTO UMEET MECTO KOMMYHUKaLMOHHasA owwnbka. YCTPOMNCTBO HE BbINOMHSAET OEWCTBUMIA U HE JAEeT OTBET B criyyae
o6HapyxeHuss CRC owmnbku.

NocneposatensHoctb CRC pacyeTos:

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

. Ucknrovatowee I ¢ nepebivn 8 6ut Ganta coobieHus n cogepxxumbim CRC peructpa.

. CoBur pesynbTaTta Ha OAMH 6uT BNpaeo.

. Ecnu caosuraembliin 61t = 1, nckntovatowee UM cogepxxumoro pernctpa ¢ A0O01h 3HadyeHnem.

. Ecnu coguraembliii 6UT Hynb, NOBTOPUTL Luar 3.

. NoBTopsATL Waru 3, 4 n 5 noka 8 casuros He ByayT UMETb MECTO.

. Ncknovarowee UITN co cnepytowmmn 8 6ut Garita coobuueHns n cogepxumsim CRC pervctpa.
. MoBTOpATHL Warv ot 3 oo 7 noka Bce 6anTbl cooOLEeHNs He obpaboTatoTcs.

. KoHneuHoe copepxnmoe perncrpa u 6ygeT 3Ha4eHNEM KOHTPObHOM CYyMMBbI.

O©CoONOOAWN=

Korga CRC pa3melyaeTcs B KoHUe coobuieHns, mnagwmi 6ant CRC nepegaetcsa nepsbiM.
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7.3. MNpumep pacyeTa KOHTposnibHON cyMMbl (CRC)

Appec yctporicta 06, onepauus uteHue (kog 03), HayanbHbI pernctp 0008, uncno peructpos 0001
Device address 06, read (03), starting register 0008, number of registers 0001

PacuyeTt KoHTponbHoM cymmbl. CRC Calculation

Function code

Load 16 bit register to all 1 1111

First byte is address 06
Exclusive OR
1st shift

A001
Exclusive OR
2nd shift
AO001
Exclusive OR
3rd shift
AO001
Exclusive OR
4th shift

5th shift
A001
Exclusive OR
6th shift

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

2nd shift

3rd shift
A001
Exclusive OR
4th shift

5th shift
A001
Exclusive OR
6th shift

7th shift

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

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

A001
Function code

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

8th shift

Two byte (16 bit) Register Overflow
HB LB Bit

1111 1111 1111 0

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

0000 0011
0100 0010 0011 1100
0010 0001 0001 1110 O
0001 0000 1000 1111 O
0000 1000 0100 0111 1
1010 0000 0000 0001
1010 1000 0100 0110
0101 0100 0010 0011 O
0010 1010 0001 0001 1
1010 0000 0000 0001
1000 1010 0001 0000
0100 0101 0000 1000 O
0010 0010 1000 0100 O
0001 0001 0100 0010 O

0000 0000
0001 0001 0100 0010
0000 1000 1010 0001 O
0000 0100 0101 0000 1
1010 0000 0000 0001
1010 0100 0101 0001
0101 0010 0010 1000 1
1010 0000 0000 0001
1111 0010 0010 1001
0111 1001 0001 0100 1
1010 0000 0000 0001
Two byte (16 bit) Register Overflow

HB LB Bit

1101 1001 0001 0101
0110 1100 1000 1010 1
1010 0000 0000 0001
1100 1100 1000 1011
0110 0110 0100 0101 1
1010 0000 0000 0001
1100 0110 0100 0100
0110 0011 0010 0010 O
0011 0001 1001 0001 O




Fourth Byte 08
Exclusive OR
1st shift

A001
Exclusive OR
2nd shift
AO001
Exclusive OR
3rd shift
A001
Exclusive OR
4th shift

5th shift
A001
Exclusive OR
6th shift
A001
Exclusive OR
7th shift
A001
Exclusive OR
8th shift

Fifth Byte 00
Exclusive OR
1st shift

A001
Exclusive OR
2nd shift
AO001
Exclusive OR
3rd shift
AO001
Exclusive OR
4th shift
A001
Exclusive OR
5th shift

6th shift
AO001
Exclusive OR
7th shift

8th shift
A001
Exclusive OR
Sixth Byte 01
Exclusive OR
1st shift

2nd shift
A001
Function code

Exclusive OR
3rd shift
A001
Exclusive OR
4th shift

5th shift

6th shift
A001
Exclusive OR
7th shift
A001
Exclusive OR
8th shift
CRC code
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0000 1000
0011 0001 1001 1001
0001 1000 1100 1100
1010 0000 0000 001
1011 1000 1100 1101
0101 1100 0110 0110
1010 0000 0000 0001
1111 1100 0110 0111
0111 1110 0011 0011
1010 0000 0000 0001
1101 1110 0011 0010
0110 1111 0001 1001
0011 0111 1000 1100
1010 0000 0000 0001
1001 0111 1000 1101
0100 1011 1100 0110
1010 0000 0000 0001
1110 1011 1100 0111
0111 0101 1110 0011
1010 0000 0000 0001
1101 0101 1110 0010
0110 1010 1111 0001

0000 0000
0110 1010 1111 0001
0011 0101 0111 1000
1010 0000 0000 0001
1001 0101 0111 1001
0100 1010 1011 1100
1010 0000 0000 0001
1110 1010 1011 1101
0111 0101 0101 1110
1010 0000 0000 0001
1101 0101 0101 1111
0110 1010 1010 1111
1010 0000 0000 0001
1100 1010 1010 1110
0110 0101 0101 0111
0011 0010 1010 1011
1010 0000 0000 0001
1001 0010 1010 1010
0100 1001 0101 0101
0010 0100 1010 1010
1010 0000 0000 0001
1000 0100 1010 1011

0000 0001
1000 0100 1010 1010
0100 0010 0101 0101
0010 0001 0010 1010
1010 0000 0000 0001
Two byte (16 bit) Register

HB LB

1000 0001 0010 1011
0100 0000 1001 0101
1010 0000 0000 0001
1110 0000 1001 0100
0111 0000 0100 1010
0011 1000 0010 0101
0001 1100 0001 0010
1010 0000 0000 0001
1011 1100 0001 0011
0101 1110 0000 1001
1010 0000 0000 0001
1111 1110 0000 1000
0111 1111 0000 0100
7 F 0 4

Overflow
Bit
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MepenaBaemoe coobuieHune. Transmitted Message:

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

F'one «NUMBER OF REGISTERS» <16 — konvM4ecTBO 3anpaluMBaeMblX perncTtpoB. Ecnv B kagpe 3anpoca
3akasaHo 6onee 16 peructpoB, npeobpasoBaTenb-perynstop M-10 B oTBETE OrpaHMUMBaET UX KOMMYECTBO OO0
nepebix 16-Tn perncTpos.

Mpumep pacyeTa KOHTPOSIbLHOM CYMMbI Ha Ai3bike 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; // initialize crc

while ( number_byte>0 )

crc "= *buff++ ; // crc XOR with data
bit_counter=0; // reset counter
while ( bit_counter < 8 )
{
it ( crc & 0x0001 )
{

crc >>= 1;// shift to the right 1 position
crc "= O0xA001; // crc XOR with O0xA001

}
else
crc >>=1; // shift to the right 1 position
}
bit_counter++; // increase counter
}
number_byte--; // adjust byte counter
}

return (crc); // fTinal result of crc

}



7.4. POPMAT KOMAHA
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YreHue Heckonbkux pernctpoB. Read Multiple Register (03 )

Cnenyrou.mﬂ dopmart ncnonb3dyeTcd And nepenadmn 3anpocoB OT KOMMNbKOTEPA W OTBETOB OT yaalrieHHOro

KOHTponnepa.

3anpoc yctponctey SENT TO DEVICE:

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

Foe «<NUMBER OF REGISTERS» 1 n <16 — KonmnyecTBO 3anpawmBaemblx pernctpoB. Ecnu B kagpe
3anpoca 3aka3aHo 6onee 16 peructpoB, npeobpasoBaTenb-perynatop [MM-10 B oTBeTe orpaHWYMBaeT WX

KOJIMYEeCTBO A0 NepBbix 16-TV perucTpos.

Mpumep 1:

1. UteHue pernctpa

3anpoc yctpomnctBy. 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
OTBeT ycTponctBa. 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 perucTp

Cnepyolwas komaHaa 3anvcbiBaeT onpeeneHHoe 3HadeHue B peructp. Write to Single Register (06)

3anpoc u OTBeT ycTpomcTBa. 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 BpeMs AnddepeHumMmpoBaHus perynatopa 74 cekyHabl B ycTponcTtse ¢ agpecom 20.

Set Td to 74 sec ( 004A Hex ) on Device address 20.

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

DEVICE FUNCTION DATA CRC
ADDRESS CODE REGISTER DATA/ VALUE
14 06 00 08 00 4A 8B 3A
OtBeT yctponctea. RETURNED FROM DEVICE:
DEVICE FUNCTION DATA CRC
ADDRESS CODE REGISTER DATA/ VALUE
14 06 00 08 00 4A 8B 3A
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8. YKa3zaHue mep 6e3onacHoOCTH

NPEAOYINPEXAOEHUE

1. MpeHeGpexeHne MepaMn NPeJOCTOPOXKHOCTUA M NpaBUaMM 3KCNyaTauum
MOXeT cTaTb MNPUYUHOM TPaBMUPOBAHUA MNepcoHana WU MNOBpPeXAeHUA
obopypoBaHus!

2. [Ona o6GecneyeHusi Ge3onacHoro wucnonb3oBaHUA o06opyadoBaHUs
HEYKOCHUTENbHO BbIMOJIHANTE yKa3aHUA AaHHOW rnaBbl!

8.1. K akcnnyataumm npeobpasoBaTenb-perynstopa [MM-10 gonyckawTca nuua, MMelowmue paspelleHne
ansa paboTbl Ha anekTpoycTaHoBkax HanpshkeHnem go 1000 B, u usyumBluMe pykoBOACTBO MO 3KCnnyatauuu B
nonHom obbeme.

8.2. OkcnnyaTauua npeobpasoBaTenb-perynatopa [M-10 paspelsaetcs npy HanuuMuM MHCTPYKUMM MO
TexHuKe 6e30MacHOCTK, YTBEPXKAEHHON NpeanpuaTMeM-noTpebmutenemM B yCTaHOBNEHHOM NOPSAKE U YYNTbIBAOLLEN
cneunduky NPUMEHEHUs perynsaTopa Ha KOHKpPeTHOM obbekTe. [lMpu akcnnyaTauun HeobxoauMmo cobniogatb
TpeboBaHus gevcteytowmx npasun MNT3 u MNTH ans anekTpoycTtaHoBoK HanpsixeHnem go 1000B.

8.3. MNpeobpasoBaTens-perynatop MMN-10 gomkeH akcnnyaTMpoBaTbCa B COOTBETCTBUM C TpeboBaHMAMU
gencteyowux "MpaBun ycTponcTea anektpoyctaHoBok" (MY3).

8.4. Ncnonb3ynte HanpsaxeHns nutadna (220B/50Iy nepemMeHHOro Toka), CooTBeTCTBYHOLWME TpeboBaHAM
K anekTponuTaHuio 4nsa npeobpasosatenb-perynatopa MNMM-10. MNpu nogave HanpseHWs NUTaHUst HeobxoaMMoe ero
3HayYeHne JOMKHO yCTaHaBnmBaTbcsa He bonee, Yem 3a 2-3 cek.

8.5. Bce MOHTaxHble W npodunakTnyeckme pa60TbI AOOJDKHblI  MpoOBOAUTBLCA NPU  OTKIKOYEHHOM
ANeKTponnTaHuu.

8.6. 3anpelyaeTcs NnogknYaTh U OTKMOYaTh COEAUHUTENM NPY BKMOYEHHOM 3M1EKTPONUTaHU.

8.7. TwartenbHO NpoOM3BOAMTE MOAKIIOYEHWE C COOMAEHMEM MONSPHOCTM BbIBOAOB. HenpaBunbHoe
NoaKMYeHne WnM noakroyYeHne pasbeMoB Mpy BKIIOYEHHOM MUTaAHUM MOXET MPUBECTM K MNOBPEXOEHUHO
ANEKTPOHHBLIX KOMMOHEHTOB Npubopa.

8.8. He nogkntoyarite Hemcnonb3yeMble BbIBOAbI.

8.9. lMpu pasbopke npubopa ANA yCTpaHeHWs1 HeucnpaBHoOCTel npeobpasoBatens-perynatop [M1-10
[OKeH ObITb OTKMOYEH OT CETU 3NEKTPONUTaHNS.

8.10. Mpu n3BneYeHUn npmbopa U3 Koprnyca He MpuKacamTecb K ero aNeKTPUYEcKUM KOMMOHEHTaM U He
noasepranTe BHYTPEHHWE y3rbl U YacTu yaapam.

8.11. Pacnonaraiite npeobpasoBaTenb-perynatop M-10 kak MOXHO Aarnee OT YCTPOWCTB, FEHEPUPYIOLLNX
BbICOKOYACTOTHblE M3nydeHue (Hanpumep, BY-neun, BY-cBapouHble annapartbl, MawuvHbl, unu npubopsl
UCMOnb3yloLLMe MMNYNbCHbIE HaNpsbkeHns) Bo nsbexaHne cboes B paboTe.
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9. MNopsaoK ycTaHOBKU U MOHTaXa

9.1. Tpe6oBaHMsA K MEeCTYy YCTaHOBKM

9.1.1. lpeobpasoBaTtenb-perynatop [1M-10paccuntaH Ha MOHTaX Ha BepTMKaNbHOW naHenm
SMNEeKTPOLLMTOB.

9.1.2. lpeobpasoBaTenb-perynatop [AOMKEH YCTaHaBNMBaTbCA B 3aKpblTOM B3pbiBOGE30NacHoM W
noxapobesonacHom nomeleHnun. Mcnonb3ynte npubop npu Temnepatype W BA@XHOCTW, OTBEYaroLwmnx
TpeboBaHUSAM 1 yCNoBUSIM 3KCNyaTauMun yka3aHHbIM B rnase 3 HacTosILLEero pykoBoACTBa.

9.1.3. He 3arpomoxpgante npocTpaHCTBO BOKPYr YCTPOWCTBA AN HOpManbHoro tennoobmeHa. OtBeauTe
[OCTaTOYHO MecTa AN eCTECTBEHHOW BEHTMNAUMM YCTpoWCTBa. He 3akpbiBanTe BEHTUMSILUOHHbIE OTBEPCTUSA Ha
Kopnyce ycTponcTsa. Ecnu npubop nogsepraeTcst HarpeBaHuio, Ans ero oxnaxaeHus 4o Temnepatypbl Hke 50°C
UCMNONb3yNTE BEHTUMATOP.

9.1.4. M'abapuTHble 1 NpucoeanHUTEnNbHBIE pasmepbl npeobpasoBatens-perynsatopa [MM-10 npusegeHsbl B
npunoxeHun A.

9.2. CoeguHeHMe € BHELWWHUMM ycTporucTBaMmu. BxogHble n BbiXoaHbIe Lenu

9.2.1. BHUMAHME!!! Mpwn nogkntoveHnm npeobpasoBaTtenb-perynsaropa MM-10 cobnogatb ykazaHns mep
6e3onacHoCcTV pasgena 8 HacTosLero pykoBoAcTBea.

9.2.2. KabenbHble cBsi3n, coeguHsowme npeobpasoaTenb-perynatop [M-10, nogkniovakTcs 4vepes
KNEMMHbIE KONOAKN COOTBETCTBYHLUMX KNEMMHO-OITOYHBIX COEAMHWTENEN B COOTBETCTBUM C TpeboBaHuAMMU
genctayowmx "lMNpaBun yCTPONCTBA 31EKTPOYCTAHOBOK".

9.2.3. TlogknioyeHne BXOAOB-BbIXOAOB K npeobpasosatens - perynatopy [1M-10 npou3sogsat B
COOTBETCTBMM CO CXEMaMU BHELUHUX COEAMHEHWUI, NPUBEAEHHbIX B NpUnoxeHun b.

9.2.4. lpn NOAKMOYEHMM FIMHMI CBA3UM KO BXOAHBbIM W BbIXOAHbIM KMEMMaM MpuUHUManTe Mepbl No
YMEHBLUEHUIO BIUSHUA HaBEAEHHbIX LUYMOB: UCMO/b3ylUme BXOAHblE W (MNM) BbIXOAHbIE LUYMONOAaBRsHOLME
dunbTpbl Ona perynstopa (B T.4. ceTeBble), LlymonodaBnsiowme GunbTpbl ANs NepugepuiiHbiX YCTPOMWCTB,
MCNonb3ynTe BHYTPEHHME LMdPOBbIE (bUNbTPbI aHANOroBbIX BXOA0OB Npeobpa3oBaTenb-perynatopa M1-10.

9.2.5. He ponyckaetcsa obbeauHsTb B OOHOM kaberne (kryte) uenu, no KOTopbiM NepeaarTcs aHanorosble,
NMHTEPENCHBIE CUTHamNbl U CUNBHOTOYHbBIE CUTHANbHBIE WU CUITbHOTOYHbIE CWUMOBbIE Lenu. [ns ymeHbLueHus
HaBEOEHHOro LyMa OTAENMTE JIMHUM BbICOKOrO HAMPSHKEHUS UMW JIMHUW, NPOBOAALME 3HAYUTENbHbIE TOKU, OT
Opyrux nuHui, a Takke u3beravite napannenbHoro wunuv obwiero MOAKIMIOYEHUS C JIUHUSMW NUTaHWS Mpu
NOAKIHOYEHUN K BbIBOAAM.

9.2.6. HeobxooumocTb 3KpaHMpoBaHWsl kabenew, Mo KOTOpbIM nepegaeTcs WHdopmauusi, 3aBUCUT OT
ONMHBL KabenbHbIX CBA3EM M OT YPOBHSI MOMEX B 30HEe MpoknagkM kabensa. PekomeHnayetca wcnonb3oBaTb
nsonupyrowme Tpyoku, kaHanbl, TOTKMA UM SKPAHMPOBAHHBIE JIMHUW.

9.2.7. TlpumeHeHWe OSKpaHWPOBaHHOW BMTOW Napbl B  MNPOMbLIWIEHHBIX  YCMOBUSX  SBMSETCH
npeanoyYTUTENbLHBLIM, MOCKOMNbKY 3TO obecneunBaeT nornyyeHne BbICOKOTO COOTHOLLEHMS curHan/wym v 3awmTy OT
CWHpa3HOM NoMeXxu.

9.2.8. Mopgkntovante crabunusatopbl Unu WymMmonogasnsaowmne dunbTpbl K nepudepuiiHelM yCcTponcTBam,
reHepMpUpPYOLWMM 3MEKTPOMArHUTHbIE M UMMYfbCHbIE MOMExXM (B 4acTHOCTW, MOTOpaM, TpaHcdopmaTopam,
coneHouaam, MarHMTHbIM KaTyLlKam U ApYruM YCTPONCTBAM, MMEKOLLUM U3MNy4aloLWMe KOMMOHEHTbI).

9.3. NMogknro4veHue anekTponuTaHusa 6110KoB

9.3.1. BHUMAHUE!!! Mpu nopgknodeHnn anekTponuTaHus npeobpasoBaTenb-perynatopa [M-10
cobnogatb ykasaHua mep 6e3onacHOCTM pasgena 8 HacTosILLEero pykoBoACTBa.

9.3.2. Ina npeobpasoBaTtenb-perynsatopos MMM-10 ¢ ncnonHeHvem Ansi NMTaHUSE OT CETU MEPEMEHHOrO
Toka 220B: lNMpoBoga anekTponuTaHusa ceTn nepemeHHoro Toka 220B nogkntovatoTes Kk knemmam konogku 220B,
pacrnonioXXeHHoOW Ha 3agHein naHenu npeobpasoBaTtenb-perynsatopa [M-10. Ha knemmHyto konogky "~220B"
yCTaHaBNMBAETCS creunanbHas 3aluTHas KpbILlKa, BXoAsiasi B KOMMNEKT NOCTaBKU.

9.3.3. YcTaHaBnmBas WyMonoaasnsaowmni unbTp (CUrHanbHbIN Unu ceTeBon), 0b6a3aTenbHO YTOYHUTE ero
napamMmeTpbl (UCMOMb3yeMOE HanpsbkeHWe U Mnpornyckaemble Toku). Pacnonaramte unbTp Kak MOXHO Ornwke K
perynsartopy.




40

10. MoaroToBKa K paboTe. Nopanok padboTkl

10.1. MoaroToBKa Kk paboTe

MoaknioyeHne BXoAoB-BLIXOAOB K npeobpasosaTtenb-perynatopy MNM-10 npon3BoasaT B COOTBETCTBUAM CO
CXeMamMm BHELLHWUX COEMHEHWI, NPUBEAEHHbIX B NpunoxeHun b.

10.2. KoHdurypaumsa npubopa

[MpeobpasoBaTtenb-perynatop npeactasnseT coboin cBo6oAHO NporpaMMupyembln KOMMAKTHbLI npubop.
[Monb3oBaTenb, He UMEIOWMIN 3HAHWN U HaBbLIKOB MPOrpamMMMPOBaHNS, MOXET MPOCTO BbI3blBaTb WM UCMOMHATH
pasnuyHbie dyHKUMM nyTem KoHdurypauum npeobpasosatenb-perynsartopa [1MM-10. MpeobpasosaTtenb-perynstopsl
[M-10 oyeHb rMbkMe B UCMOMb3OBAHUM M MOrYT ObICTPO M NErko, W3MEHVBLUM KOHMUrypaumio, BbINOMHUTL
60mMbLUMHCTBO BCTPeYaeMbix TpeboBaHWI 1 3a4a4y ynpaBneHns TeXHOOMMYECKMMMN NpoLeccamu.

MpeobpaszoBaTtenb-perynaTtopsbl MMN-10 koHdUrypupyloTcs Yepes nepeaHio naHens npubopa wunm yepes
ranbBaHWYeckn pasgeneHHbin uHtepdenc RS-485 (npotokon ModBus), 4to Tawkke no3sBonseT MCMNonbL3oBaThb
npubop B KavecTBe YyAaneHHOro KOHTponnepa npu paboTe B COBPEMEHHbIX CeTAX ynpaBneHus u cbopa
nHopMaLuuK.

MapameTpbl KoHcurypauum npeobpasoBaTenb-perynatopa [MMM-10 coxpaHalTca B 3HEProHe3aBUCUMOM
namaTn u npubop cnocobeH BO30OHOBUTL BbLINOMHEHVE 3aJayv YNpaBreHWs Mocrne npepbiBaHUst HanpsKeHUst
nuTaHus. batapes pe3epBHOro NUTaHWUSA He NCMONb3yeTCs.

Mporpamma koHurypaumm npeobpasosartenb-perynatopa [MM-10 gomkHa ObITb cOocTaBneHa 3apaHee U
odhopmneHa B Buae Tabnuupl (cm. npunoxenune B), 4to n3basnT nonb3osaTens oT owmnboK Npy BBOAE NapameTpoB
KOHdpurypauum.

HasHayeHne aneMeHTOB nepedHen naHenun, HasHadeHue CBETOAMOAHbIX WMHAOMKATOPOB W KhasBuw -
npencrtaBsneHo B COOTBETCTBYHOLLMX pa3aenax rmasbl 5. MNopsgok KOH(bVII’ypaLl,VIVI M3IOXEH B rnase 6.

10.2.1 MNMopsaAoK HaCTPOMKU aHANOroBbiX BXOOO0B

Mpun HacTporike n nepecTporike ¢ O4HOro TMNa BXOLHOIO curHana Ha Apyrow Tun, Heo6xoaMmo NpuMBeCTH B
COOTBETCTBUE CrneaytLlee:

- MapameTpbl MEHI0 KOH(Urypaumm, oTBeYaroLwue Tuny BXOAHOIO curHana,

- NONOXeHUs1 NepeMbIYeEK Ha KNeMMHO-6/104HOM coeanHuTene,

- MONOXEHNS NepeMbIYEK HA Moayne yHMBepcarbHbIX BXOOO0B (YCTaHOBNEHHOM BHYTpW npubopa).

Tunbl BXOAHbLIX CUrHAroB, U NOMOXeHNs1 NepeMblvek NpuBeaeHsbl B Tabnvue 10.2.1.

Tabnuua 10.2.1

MonoxeHue MonoxeHune
Kop nepeMblYyek Ha nepeMbIlYyeK Ha
Bxopaa npv MapameTp meH0 KB3-25-11, moayne
Tun Bxoatoro curHana 3aKase KoHdurypauumn KB3-28P-11 yHUBepcanbHbIX

nsgenusa KB3-28K-11 BXOA40B

KB63-28C-11 (puc.10.2.1)

AHanoroBbif Bxog Al1

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], J3 [5-6]
4-20 mA, RBx=100 Om 03 [2.01]=0001 JP1[1-2], [5-6] J1[3-4], J3 [5-6]
0-10B, RBx=25 kOm 04 [2.01]=0000 JP1[2-4], [5-7] J1[3-4], J3 [5-6]
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MpogomkeHne Tabnumubl 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 OMm 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 kO™ 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], [6-7] 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]
TCM 500, 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]

MpumeyaHums.

1. MNonoxeHne nepemblyeKk Ha KNEMMHO-GIIOMHOM COeAMHWTENe [Afs HACTPOWKW aHamnoroBbiX BXOAOB [OMMKHO
COOTBETCTBOBATb MOSIOXEHMIO MEPEMbIYEK Ha aHanoroBoM BXOAE Ha nnarte npoueccopa, a Takke COOTBETCTBOBATb HOMeEpY
napameTpa MeHI0 KOH(UIypaLym aHanoroBoro BXof4a OTBeYatoLLero 3a T1n BXOAHOro curHana.

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

3. XapakTepuCTUK1 TUMNoB BXOAHbIX CUrHanoB npmeedeHsl B pasgene 3.

4. MNopanok kanmbpoBKM BXOAHbLIX aHANOroBbIX CUrHaNoB NpuBeaeH B pasgene 11.
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PucyHok 10.2.1 — NonoxeHue nepemMbldek Ha niname fpoueccopa

10.3. Pexxum PABOTA

lMocne BbINONHEHWs onepauun KoHdWUrypaumu, npeobpasoBaTenb-perynsitop nNepeBoadaT B PEXuM
PABOTA (cm. rnaBy 6) Haxumas knasuwy [4¥]. OTOT nepexon Takke OCYLUECTBIAETCS aBTOMaTUYECKM Mo
NCTEYEHUN OKOMO 2-X MUHYT, AaXe ecnv napameTpbl He Obinmn mMoauuuMpoBaHbl U HE HaXumanacb HU OfHa
knaeuwa, npubop nepengetT B pexxum PABOTA. B pexume PABOTA nponcxoguT nsamepeHune n obpabotka BXogHbIX
CMrHanoB no 3agaHHon nporpamMe, a Takke (OpMUPOBaHMEe BbIXOAHOIO YNpaBsioLLero BO3AECTBIS.

[ns BOCCTaHOBMEHWA NapameTpoB HACTPOWKM NPEeAnpuATMS M3roToBUTENHA (YCTaHOBKa 3HAYEeHUW no-
ymMonyaHuio) Heobxoammo:

® OTKIMHYNTb NMUTaHWE pPerynaTopa,

e HaxaTb knasuwy [¢],

e yaepxuBas HaxaTton knasuwy [¢'] BknounTb NUTaHKe,
e OTNyCTUTL KNnasuwy [&].

OdHako, Heobxo00uUMO MoOMHUMb, YMO daHHasi pyHKUUSS He uMeem 0bpamHo20 delicmeus.
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10.4 PyyHasa ycTaHOBKa NnapamMeTpoOB perynimpoBaHus no nepexoaHon pyHKLum

Ecnn 3apgaHa nepexogHas (yHKUMA oObekTa perynupoBaHus Mnu oHa MoxeT ObiTb onpegeneHa, TO
napameTpbl PerynvpoBaHns MOryT ObiTb YCTAHOBMIEHbl COMMACHO YCTaHOBOYHBIM AMPEKTMBAM, YyKasaHHbIM B
cnpaBoYHuKax. MepexogHas yHKUMA B MOMOXeHun perynatopa «PyyHon pexumM» moxeT ObiTb 3anucaHa yepes
Ckaykoobpa3Hoe W3MEeHEeHWe YMpaBnsloWero BO3AENCTBUA W XapakTep perynupyemMon BenvYMHbl  MOXeT
pernctpypoBaTbcs camonucueM. Mpy aTom nonyvaeTtcs nepexogHas yHKUMSA, NPMBNM3NTENbLHO COOTBETCTBYHOLLAS
yka3aHHon Ha pucyHke 10.1.

Xopowme cpegHvWe BenuuMHbl M3  YCTAHOBOYHBLIX MNapameTpoB perynstopa AatwoT  crnepylowme
aMnupuyeckne popmynsbil:

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

KoadpduumeHT ycunenua Kp ~0,8 * (L /[ D *Ko] )
Bpemsi niterpmpoBanusa Ty~ 3 * D

nnAa - perynatop:
KoadpdpuumeHT yecunenna Kp ~ 1,2 * (L/[ D * Ko])

Bpems nHterpuposanms Ty ~ D
Bpems anddepeHumnporanms Tp~ 0,4 * D

¥
¥
< = > Ko=x/y
X
X

v

PucyHok 10.1 - lNepexodHas hyHKUUsI o6 bekma peaynuposaHusi ¢ caMo8bipagHU8aHUEM

Y — ynpasnisioLee BO3gencTeme

y — ynpaensiioLiee BO34encTene

X — perynupyemMas BenvyvHa

t — Bpems

D — Bpems 3agepxku

L - Bpemsi BbipaBHUBaHMWSA

Ko — nepenaToyHbIvi KO3 MUMEHT 06bEKTa perynupoBaHus.
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11. KannbpoBka v npoBepkKa npndopa

Kannbposka npubopa ocyLecTBnaeTca:
e Ha 3aBoae-usrotoBuTene npu Bobinycke npubopa
e [Nonb3oBartenem:
- MpY CMeHe Tuna gatyuka (nepekoHdurypauum npubopa)
- NpW 3ameHe AaTtyvka
- MPY U3MEHEHWN ONVHBI NUHWIA CBA3N
o [NonHasa kannbposka Npmbopa NPon3BOAMTCH B TpW 3Tana:
- kKannbpoBka MUKpornpoLieccopHoro perynsTtopa MMM-10-2
- KanMbpoBka naMepuTensHoro npeobpasosatens M-10-1
- KannbpoBKa AaTuMK — n3mepuTenbHbIA Nnpeobpasosartens MMM-10-1 — MUKPOMPOLIECCOPHbI
perynatop [MM-10-2
e Kaxabin aTan kanubpoBKM BbINOMHAETCA OTAENbHO U MOXET OblTb NPONyLLEH NONb30BaTeneM, B criyyae
NOSTHOW YBEPEHHOCTM B paboToCcnocobHOCTH y3na cucTembl ANA KOTOPOro A0MMKHa BbINOMHATCS kanubposka.

11.1. Kann6bpoBka mukponpoueccopHoro perynsaropa Nn-10-2
11.1.1. Kanu6poBka aHanorosoro sxoga Al1

1) YcraHoBute Ha KB3-25-11, KB3-28K-11, KB3-28C-11 unun KB3-28P-11 nepemblukM B MONOXeHWe
KOTOpOe COOTBETCTBYET BXxoAHOMy curHany 0 — 20 mA cornacHo Tabn. 10.2.1 u pucyHka 10.2.1. MNogknouute K
knemmam KB3-25-11, KB3-28K-11, KB3-28C-11 unu KB3-28P-11 00pasuoBbii UCTOYHWK TOKa C BbIXOOHLIM
ananasoHom oT 0 go 20 MA, knemma 1 «+» knemma 2 «-». lNogante ¢ UCTOYHMKa Toka Tok 0 MA.

2) MepenanTe B PeXnM KOHUIypaLmn HaxMuTe knasuwy [ ¥] v yaepxusaiiTe knaeuLly [0 Tex Nop noka
B okHe «BUXIO» He nosieaTtcs cumsonbl «MP» Haxumas knasuily [4¥] B okHe «3ALAHUE» ycTaHOBUTE 3HAYeHMe
«02.00» (YpoBeHb 2), Haxumas knasuwmn [A] wnm [V] B okHe «pH/mV» (MAPAMETP) yctaHoBuTe Twn
nsmepsieMmoro napametpa «0000» - pX (pH) unm «0001» - Eh (mV), HaxmuTe knasuwy [¢']. Oanblwe paccMoTpum
Kak npumep kannbposka npubopa npu namepennn pH. [Ina nyHKTa MeHio:

«02.01» Haxvmas knasuwu [A] unu [ V] B okHe «pH/mV» (MAPAMETP) yctaHoBuTe Tvn Bxoga «0000» -
0-20 MA, HaxkmuTe Knasuwy [&].

«02.02» Haxumasa knasuwn [A] wnm [V] B okHe «pH/mV» (MAPAMETP) yctaHOBMTE MOCTOSHHYHO
BpemeHu undposoro punsTpa «000,5» - 0,5 cek., HaxmuTe knasuwy [¢].

«02.03» Haxunmas knasuwu [A] nnm [V] B okHe «pH/mV» (MAPAMETP) yctaHoBUTE HWXHWMIA npegen
pasmaxa wkanbl «-1886»mB - ans gatunka 9CT0401 aTO 3Ha4YeHNe cOOTBETCTBYET TemnepaTtype pacteopa 100°C n
pH pasHom 00,00 HaxmuTe knasuwy [¢].

«02.04» Haxumasn knasuwun [A] vnm [V] B okHe «pH/mV» (MAPAMETP) yctaHoBWTE BEpXHMIA Npeaen
pa3maxa wkanbl «-2701»mB - ana aatunka 3CT0401 310 3HAaYeHMe cooTBeTCTBYET TeMnepatype pacteopa 100°C u
pH paBHom 11.00, HaxmuTe knaeumwy [<].

«02.05» Haxumas knaBuwmn [A] vnm [VY] B okHe «pH/mV» (MAPAMETP) ycTtaHoBuTE KOoopauHaTy
nsonoTeHuMansHom To4kn «-2042»MB - ana gatumka ACT0401, HaxmuTe knasumwy [¢].

«02.06» Haxumas knaBuwmn [A] vim [VY] B okHe «pH/mV» (MAPAMETP) ycTtaHoBMTE KOoOpauHaTy
usonoTeHuuasnbHom Touku «02.10» pH - ana aatumka SCT0401, HaxkmuTe Knasuwy [¢].

«02.07» Haxvmasa knaBuwmn [A] wnmn [V] B okHe «pH/mV» (MAPAMETP) yctaHoBMTE BaneHTHOCTb
namepsieMoro noHa «-001» - ansa gatumka ACT0401, HaxkmuTe knasuwy [¢].

«02.08» Haxumasa knasuwm [A] unm [VY] B okHe «pH/mV» (MAPAMETP) yctaHOoBUTE CMelleHue Bxoaa
Al1 «00.00», HaxxmuTe knaeuwwy [¢']., HaxxmuTe knasuwy [¢], HaxmuTe knasuwy [¢'], HaxmuTe knaeuwy [¢].

«02.12» Haxumas knasuwun [A] vnu [VY] B okHe «pH/mV» (MAPAMETP) ycTaHOBUTE KOppPEKTUpYoLLue
3Ha4YeHue KpyTusHbl xapaktepuctuku «00.00», HaxmuTe knasuwy [¢'].

«02.13» Haxumas knasuwun [A] wnu [V¥] B okHe «pH/mV» (MAPAMETP) ycTtaHoBute koadpuumneHTt
dunbTpaumm «0005», HaxkmuTe knasuwy [¢].

3) Haxmute knasuwy [£¥] B okHe «3AOAHUE» yctaHoBUTE 3HaueHne «03.00» (YposeHb 3), Haxumas
knasuwy [A] wnn [V] B okHe «pH/mV» (IMAPAMETP) yctaHoBuTe Tun Bxoga Al2 «0005» - ons patyvka
Temnepatypbl ¢ rpagyvposko 100l wnu pgpyroe 3HavyeHMe B 3aBUMCUMOCTM OT MOAKMOYaeMoro Aartyvka
TemnepaTypbl A5 aBTOMaTUYECKON KoppeKumn, Haxmute knasuwy [¢]. Ons nyHkTa MeH:o:

«03.01» Haxumasa knasuwn [A] wvnm [V] B okHe «pH/mV» (MAPAMETP) ycTaHOBMTE MNOCTOSHHYIO
BpemeHu umdposoro punsTpa «000,5» - 0,5 cek., HaxmuTe knasuwy [¢].

«03.02» Haxumas knasuwu [A] nnn [ V] B okHe «pH/mV» (MAPAMETP) ycTtaHOoBUTE pexnmM Koppekuuy no
Temnepatype «0001» - py4HOm, HaxkmMuTe Knasuwy [&].

«03.03» Haxumas knasuwun [A] wnm [VY] B okHe «pH/mV» (MAPAMETP) yctaHoBMTE 3HaudeHue
Temnepatypbl «100.0» , HaxmuTe knasuwwy [¢].

«03.04» n «03.05» mMcnonb3ylTCA B CnydYae ecnu BbIXOAHOW CurHanm Aatyvka Temnepartypbl TOKOBbI. B
nyHkte «03.04» cTaBUM HWXKHWWA Npeden LiKanbl gaTtyvka TepmokomneHcauun, a B «03.05» coOoTBETCTBEHHO —
BEPXHWN.
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4) HaxmuTe knaeuiy [€¥] B okHe «3AIAHUE» yctaHoBuTe 3HaueHne «12.00» (YpoBeHb 12), Haxumas
knasywn [A] vnm [Y] B okHe «pH/mV» (MAPAMETP) yctaHoBuTe 3HayeHue «00.00» - 4TOo cooTBeTCTBYET
HyIIeBOMY 3HA4YEHWI0 BXOAHOIO curHana, Haxmurte knaeuwy [¢]. YcTaHOBUTE CUrHan oT MCTOYHMKA Toka paBHbii 20
MA ¥ ANS NYHKTa MEHI0:

«12.01» Haxvmas knasuwu [A] nnu [ V] B okHe «pH/MV» (MAPAMETP) yctaHoBuTe 3HadeHne «11,00» -
YTO COOTBETCTBYET KOHEYHOMY 3HAYeHMWI0 curHana Aans BbibpaHHoro Hamu Aatunka SCT0401, HaxMuTe KnasuLLy
[#]. Mpyn Heo6Xx0OMMOCTU NOBTOPUTE MYHKT 4) HECKOSIBLKO Pas.

5) BoamoxHa Takke aBTOMaTuMdeckas kanubposka. [pu Haxatum knasuwm 3B BKIto4aeTcA
aBTomaTmyeckas kanubposka, 4TO conpoBoxpaetcs muraHvem napametpa 00 (npu kanubposke Hyns). MMpwu
muraHum 00 Ha amcnnee 3ABOAHHA HyxHO nogaTb Ha BXOA CUrHam KOTOPbIV COOTBETCTBYET Havany LuKanbl U1
HaxaTb knasuwy BBIA. Knasvnwa BBI[ durkcrpyeT HoBoe 3HaveHve kanubposku. Ha uHamkatope HayHeT muratb
01. MNopanTe Ha BXOA CUrHam KOTOpbIN COOTBETCTBYET KOHUY LWkKanbl. HaxmuTte knasuwy BBIO ona sanoMuHaHus
3HaveHuns kannbposkn. KanmbposKy pekoMeHA0BaHO NPoWTH ABa pasa.

6) Haxxmute knaeuwy [€¥] B okHe «3AIAHUE» ycTaHoBuTe 3HaueHne «16.00» (YpoBeHb 16), HaxmuTe
knasuwy [¢]. Ons nyHkTa MeHIo:

«16.01» Haxxumas knasuwn [A] nnu [ V] B okHe «pH/mV» (MAPAMETP) yctaHoBuTe 3HayeHne «0001» -
3anu1cb NapameTpoB B 3HEProHE3aBMCUMYIO NaMsATb, HaxkmuTe knasuwy [J].

11.1.2. MNopspok kKanubpoBkn Bxoga Al2 pana noaknw4YeHUA [aTYNKOB TEepPMOMETPOB
conpoTUBNEHUs

Mpn wucnonb3oBaHum Bxoga Al2 agns  nogkndeHna  npeobpasoBaTenent  TemnepaTypbl C
YHUPMUMPOBAHHBIM BbIXOAHBIM CUIrHarNoMm, kannbpoBka nponssoauTcsa cornacHo n.11.1.1.

lopsidok kanubposku 8xodoe 05151 NoOKIYeHUss am4yukose mepmorpeobpasogamerneli CONPoOMuUBeHus, 8
Kadecmee npumepa, ripusedeH Ona damyuka TCI1 100[1:

1) YcraHosute Ha KB3-25-11, KB3-28K-11, KB3-28C-11 unn KB3-28P-11 nepemblukn B NOnoxeHue
KOTOpOe COOTBETCTBYET BXOOHOMY curHany ot gatuuka TCIT 100l cormacHo ta6n. 10.2.1 n pucyHka 10.2.1..
Mopkniounte marasvH conpotuenennn MCP-63 (MCP-60M  wnn  aHanorvyHbli npubop € aHanornyHbIMu
XapaKkTepucTUKaMmn He XyXe ykasaHHbIX) Kk Bxogy Al2 BMecTo nogknyaemoro gaTtuuka TepmonpeobpasoBaTtens
COMPOTMBIIEHUS COMNAcHO CXEME BHELUHWUX coeauHeHUn (cM. npunoxenve b.4, B.5). Ha marasuHe conpotuBneHus
ycTtaHoBuTe 3HadeHuve 79,98 Om, yto cooTBeTcTBYeT "-50,0°C" ans aatymka TCI 1000

2) MepeiianTe B peXVM KOHUIypaLmn HaxmuTe Knasuily [£¥] v yaepxusaiite KnasuLly 40 Tex Nop noka
B okHe «BUXId» HenosieaTca cumeonbl «MP» Haxumas knasuiy [t ¥] B okHe «3AOAHMUE» ycTaHoBUTE 3HAYeHMe
«03.00» (YpoeeHb 3), Haxvnmasa knasuwu [A] nnm [V] B okHe «pH/mV» (MAPAMETP) yctaHoBute tmn Bxoga Al2
«0005» - gna patumka TemnepaTypbl ¢ rpagyvposkon 100l wnm gpyroe 3HayeHue B 3aBUCMMOCTWM  OT
NOAKM0YaeMoro AaTymka TeMnepaTypbl A5s aBTOMaTUYECKOW KOppekLmmn, HaxmuTe knasuwy [¢].

«03.01» Haxumasa knasuwn [A] wvnm [V] B okHe «pH/mV» (MAPAMETP) ycTaHOBMTE MNOCTOSHHYIO
BpemeHu umdposoro gpunbtpa «000,5» - 0,5 cek., HaxmuTe knaeuwwy [¢].

«03.02» Haxumas knasuwmn [A] unu [ V] B okHe «pH/mV» (MAPAMETP) ycTtaHOBUTE pexunm Koppekuum no
Temnepatype «0001» - py4HOI, HaxkMuTe Knasuwy [&].

«03.03» Haxumas knaBuwun [A] wnn [V] B okHe «pH/mV» (MAPAMETP) yctaHoBWTE 3HadeHue
Temnepatypbl «100.0» , HaxmuTe knasuwy [¢].

3) Haxxmute knasuwy [4¥] B okHe «3AOAHUE» ycTaHoBUTE 3HaueHne «13.00» (YposeHb 13), Haxumas
knasuwy [A] wnn [V] B okHe «pH/mV» (MAPAMETP) yctaHoBuTEe 3HadeHue «-050.0» - 4yTto cooTBeTCTByeT
HayanbHOMY 3HaYeHWUI0 BXOAHOTO CUrHana gatynka TepMOCONpPOTUBNEHUs, HaxkMuTe knasuwy [¢]. YcTaHoBUTE Ha
MarasuHe conpoTuBrneHuss 3HadeHne 177,03 Om, yto cootBeTcTByeT "200,0°C" ons gatumka TCI 1001 n gns
NMyHKTA MEHIO:

«13.01» Haxxumasa knasuwm [A] vnu [ V] B okHe «pH/MmV» (MAPAMETP) yctaHoBuTe 3HaveHne «200,0» -
YTO COOTBETCTBYET KOHEYHOMY 3HAYEHMI0 BXOOHOrO CurHamna gartyvka TePMOCOMPOTMBMEHWS, HAaXMUTE KnasBuly
[¢]. Mpu Heo6x0AMMOCTM NOBTOPUTE MYHKT 3) HECKOILKO pas.

4) Haxmute knasuwy [£¥] B okHe «3AOAHUE» ycTaHoBUTE 3HaueHne «16.00» (YposeHb 16), HaxmuTe
knasuwy [¢]. Ons nyHkTa MeHio:

«16.01» Haxxumas knasuwn [A] unm [ V] B okHe «pH/mV» (MAPAMETP) yctaHoBuTe 3HayeHne «0001» -
3anucb NapameTpoB B 3HEProHE3aBUCUMYIO NaMsiTb, HaxmuTe knasuwy [¢].
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Tabnuua 11.1. PekomeHayeMble AnanasoHbl KanMbpoBKY BXoAA M3MEPEHUSI TemnepaTypbl

MpepenbHbIe 3HaYeHUs
K T FpapynpoBouHas g]uanasoﬂ n3mepsieMbIX CONPOTUBIIEHUN
oABXoRa | TUNAATIMKA | yapakrepuctukaw HCX | AMMPPORTIBXOROE: | npu kanuGposke npuGopa, Om
RHay.kanu6p. RKOH.kanuo6p.
0002 TCM 50M, W100=1,428 (oCH.) -50 °C... +200 °C 39,24 92,79
0003 TCM 100M, W100=1,428 (oCH.) -50 °C... +200 °C 78,48 185,58
TCH 500, W100=1,391 (0CH.) o .
0004 P50 a = 0,00390, 0,00392 50 °C... +200 °C 39,99 88,52
TCH 1000, W190=1,391 (0OCH.) &0 .
0005 Pt100 a = 0,00390, 0,00392 50 °C... +200 °C 79,98 177,03

11.1.3. Kanu6poBka aHanoroBoro Bbixoaa

1) MNogkntounte Kk aHanoroBomMy Beixogy AO perynsitopa [MM1-10-2 06pa3uoBbIi U3MepuTenbHbIN Npubop -
MUAnNnMamMnepMeTp NOCTOSHHOMO ToKa ¢ npeaenom namepenns 0-20 mA.

2) MNepengnte B pexum KOHUIypauum HaxXmMmuTe Knasuly [{}] 1 yaepxuBanTe KnasuLly 0O TeX Nop rnoka
B okHe «BUXIO» He noseatcst cumeonbl «MP» Haxumas knasuuy [4¥] B okHe «3AJAHUE» ycTaHOBUTE 3HaueHMe
«14.00» (YpoBeHb 14), HaxmuTte knaemwy [¢].

«14.01» Haxumas knasuwn [A] vnm [V] M KOHTPONUPYS BbLIXOOAHOM TOKOBbIA CUrHam no BHELUHEMY
MUnNaMnepMeTpy YCTaHOBUTE MUHMMAIbHOE (HyNeBoe) 3HauyeHne TOKOBOTO BbiXxoaa, Haxkmute knasuwy [J].

«14.02» Haxumas knasuwn [A] vnm [V] M KOHTPONUPYS BbLIXOOAHOM TOKOBbIA CUrHam no BHELUHEMY
MUnNaMnepMeTpy YCTaHOBUTE MakcMMaribHoe (KOHeYHOe) 3HaueHne TOKOBOro BbiXxoaa, HaxkmuTte knasuwy [¢].

3) Haxxmute knaeuwly [ ¥] B okHe «3AOAHUE» ycTaHoBuTe 3HaueHne «16.00» (YpoBeHb 16), HaxmuTe
knaeuwy [¢]. Onsa nyHKTa MeH}o:

«16.01» Haxxumas knasuwn [A] unu [ V] B okHe «pH/mV» (MAPAMETP) yctaHoBuTe 3HayeHue «0001» -
3anucb NapameTpoB B 3HEPrOHE3ABUCUMYIO NaMsiTb, HaxMuTe knasuwy [¢].

11.2. Kann6poBka nsmepurtenbHoro npeobpasoBarens MM-10-1

1) MopxntounTe K knemmam 1 u 3 nameputensHoro npeobpasosatens «Mmutatop AnekTpoaHon Cuctemsl
M-02», k knemmam 4 1 5 munnuamnepmeTp NOCTOSHHOrO ToKa C npegenom namepenns 0-20 MA, k knemmam 6 n 7
WUCTOYHUK NEPEMEHHOrO UMM NOCTOSIHHOIO TOKA C BbIXOAHbIM HanpsbkeHnem 24B ¢ BbIXOAHbIM TOKOM He meHee 100
MA ( B KayecTBe MWCTOYHMKA TOKa MOXHO NPUMEHWUTb MUKpomnpoLeccopHbii perynatop [MM-10-2, knemmbl
nogkntodeHus 11, 12 gna Kb3-25-11 n 10, 11 gna Kb3-28K-11, Kb3-28C-11 nnu KB3-28P-11) Bkntounte nutaHue
n3MepuTenbHoro npeobpasosaTensi.

2) lNopante C vMMTaTopa 9NEKTPOAHOW CUCTEMbl CWUrHan COOTBETCTBYIOLIMIA Ha4vanbHOMY 3HaYEHWIo
BXOQHOrO CuUrHana gaTtyuka anst temnepartypbl uamepsiemont cpeabl 100°C (HWXHUIA Npegen pasmaxa Lwkanbl -1886
MB - ans patumka 3CT0401 ato 3HayeHMe coOOTBETCTBYeT TemnepaTtype pacteopa 100°C u pH pasHom 00,00).
Bpaluas nepemenHoe conpotusneHne R11 (Yct. «0») yctaHoBUTE No munnuamnepmMeTpy 3HaveHue 0 MA.

3) lNopante c wvmuTaTopa SNEKTPOAHOM CUCTEMbI CUTHaN COOTBETCTBYHOLLUMIA KOHEYHOMY 3HaYEHMHO
BXOJHOrO CMrHana gartdvka anst temneparypbl namepsiemon cpeabl 100°C (BepxHuii npeaen pasmaxa Lkanbl -2701
MB - ans patumka 3CT0401 aTo 3HayeHMe cOOTBETCTBYeT TemnepaTtype pacteopa 100°C u pH pasHom 11,00).
Bpawas nepemenHoe conpoTtuenexHme R19 (YcT. «max») yctaHOBMTE NO MunnuaMmnepmMmeTpy 3HadeHne 20 mA.

4) MNpwn Heob6Xx0AMMOCTU NOBTOPUTE NYHKTHI 2), 3) HECKOMNbKO pas.
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11.3. KomnnekcHasa KanubpoBKa AaTyvka, WU3MepUTenbHOro npeobpasoBaTens
Mr-10-1 u mukponpoueccopHoro perynsatopa MM-10-2

KomnnekcHasi kannbpoBka NpoBOAWUTCH Kak B NabopaTopHbIX Tak M B MPOU3BOACTBEHHBLIX YCMOBUSAX MO
MeCTy B 3aBMCMMOCTM OT YCMOBUIA aKcnnyaTaummn npubopa n nepuognyHoCcT KanmbpoBKM.

1) BeinonHuTe Bce nogkntovenus npubopa cornacHo MPUNOXEHUA B.

2) TpomowiTe AaTuuk B AUCTUNNMpoBaHHOW Boae. [lomectute patymMk B OydepHbIn pacTBop C
MUHMManbHbIM 3HavyeHneM pH (Hanpumep pH=4). N3amepbTe TepMoMeTpoM TeMnepaTypy pacTsopa.

3) MNepengnte B pexxum KOHUIypauum HaxXmMmuTe Knasuily [{}] 1 yaepxuBanTe KnasuLly 0O TeX Nop rnoka
B okHe «BUXIO» He nosieaTtcs cumsonbl «MP» Haxumas knasuuy [4¥] B okHe «3ALAHUE» ycTaHOBUTE 3HauYeHMe
«03.00» (YposeHb 3), Haxvumasa knasuwy [A] nnm [V] B okHe «pH/mV» (MAPAMETP) yctaHoBute tmun Bxoga Al2
«0005» - agna paTtumka TemnepaTypbl € rpagyvposkon 100l wnu gpyroe 3HayeHMe B 3aBUCUMOCTM OT
NOAKMI0YaeMoro Aatyvka TemnepaTtypbl Afs aBTOMAaTUYecKoW Koppekuuu, Haxmute knasuwy [¢]. Ons nyHkTa
MEHI0:

«03.01» Haxumas knasuwn [A] wnm [V] B okHe «pH/mV» (MAPAMETP) ycTaHOBUTE MOCTOSHHYIO
BpemeHu umdposoro punbTpa «000,5» - 0,5 cek., HaxmuTe Knasuwy [¢].

«03.02» Haxumas knasuwmn [A] nnu [ V] B okHe «pH/mV» (MAPAMETP) yctaHOBUTE pexnm Koppekuuu no
Temnepatype «0001» - pyuHoi, HaxxmuTe knasuwwy [¢'].

«03.03» Haxumas knasuwu [A] wnn [V] B okHe «pH/mV» (MAPAMETP) yctaHoBuTE 3HadeHue
TemnepaTypbl pacTBopa U3MepeHHoe paHee TepMoMeTpoM Hanpumep «025.0» , HaxmuTe knasuwy [&].

4) Haxmute knaeuwy [£¥] B okHe «3AJAHUE» ycTaHoBUTE 3HayeHne «16.00» (YposeHb 16), HaxmuTe
knasuwy [¢]. Ons nyHkTa MeHIo:

«16.01» Haxxumas knasuwn [A] unu [ V] B okHe «pH/mV» (MAPAMETP) yctaHoBuTe 3HadveHne «0001» -
3anu1cb NapameTpoB B 3HEPro HE3aBUCUMYIO NaMsiTb, HaxmuTe knasuwy [¢].

5) MepeiianTe B PeXNM KOHUIypaLmMn HaxmuTe Knasuily [A¥] v yaepxusaiiTe KnasuLly 40 Tex Nop rnoka
B okHe «BUXIO» He nosisaTcs cumsonbl «MP» Haxumas knasuily [4 V] B okHe «3AOAHUE» ycTaHOBUTE 3HaYeHMe
«02.00» (YpoBeHb 2), Haxnmas knasuwy [¢'] B okHe «3AOQAHUE» ycTaHoBUTE 3HayYeHue «02.09 » knasmwamu [A]
unn [ V] B okHe «pH/mV» (MAPAMETP) yctaHOBUTE 3Ha4YeHMe M3MepseMoro napameTpa paBHomy pH pacTtBopa B
Halem cnydyae «04.00», HaxmuTe knasuwy [].

6) [lMpomoviTe paTuuk B AUCTUNNMPOBaHHOM Bopde. [lomecTute paTuMk B OydepHbIn pacTBop C
MakcMmanbHbIM 3HadeHnem pH (Hanpumep, pH=9). UamepbTe TepmomeTpom TemnepaTtypy pactBopa. Haxumas
knasuwy [¢'] B okHe «3AOAHUE» ycTtaHoBUTE 3HauyeHve «02.11 » knasuwamu [A] wnn [V] B okHe «pH/mV»
(MAPAMETP) ycTaHOBWTE 3Ha4eHVe M3MepsieMOro napameTpa paBHoMy pH pactBopa B Hawem crniydae «09.00y»,
HaxmuTe knasuwy [¢], npy HeobXoaMMOCTM NOBTOPUTE MYHKTbI 5), 6) HECKOIBbKO pas.

7) MepeiianTe B peXuM KOHUIypaLmn HaxmuTe knasuily [£¥] v yaepxusaiite Knasuily 4o Tex nop rnoka
B okHe «BUXIO» He nossaTcs cumsonsl «MP» Haxumas knasuily [4 V] B okHe «3AJAHUE» ycTaHOBUTE 3HauYeHMe
«03.00» (YpoeeHb 3), Haxvumasa knasuwu [A] nnm [ V] B okHe «pH/mV» (MAPAMETP) yctaHoBute tmn Bxoga Al2
«0005» - gna patumka TemnepaTypbl ¢ rpagywposkon 100l wnm gpyroe 3HayeHue B 3aBUCMMOCTU OT
NOAKM0YaeMOoro AaTymka TeMnepaTypbl 419 aBTOMATUYECKON KOoppeKumn, Haxmute knasuwy [¢].

«03.01» Haxumasa knasuwn [A] wvnm [V] B okHe «pH/mV» (IMAPAMETP) ycTaHOBMTE MNOCTOSHHYHO
BpemMeHun undpoBoro cunbTpa COOTBETCTBYIOLLYKD MOMEXOYCTOMYMBOCTU OOBLEKTa KOTOpbIA KOHTpOnupyeTe B
cekyHaax, HaxmuTe knasmwy [¢].

«03.02» Haxumas knasuwmn [A] unu [ V] B okHe «pH/mV» (MAPAMETP) ycTtaHOBUTE pexnmM Koppekuum no
Temnepatype «0000» - aBTOMaTU4ECKNA (ECM MOAKIIOYEH AaTYMK M3MEPeHUs TemnepaTypbl 415 aBTOMaTU4eCKon
Koppekuum), HaxmuTe knasumwy [¢'].

8) Haxxmute knaeuwly [€¥] B okHe «3AOAHUE» ycTaHoBuTe 3HaueHne «16.00» (YpoBeHb 16), HaxmuTe
knaeuwy [¢']. Onsa nyHKTa MeH}o:

«16.01» Haxxumas knasuwn [A] unu [ V] B okHe «pH/mV» (MAPAMETP) yctaHoBuTe 3HaveHne «0001» -
3anu1cb NapameTpOB B 3HEPro He3aBUCMMYIO MamsTb, HaxmuTe knasuwy [¢].
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3AMEYAHUA 10 OFEPALUUSIM KAJTMBPOBKU

B npouecce kanubpoBku He TpebyeTcsa TouHoro paBeHcTBa curHanoB 0% u 100% guanasoHa. Hanpumep,
MOXHO NPOBOAMTL KanubpoBky Ans curHanoB 2% u 98% pAmanasoHa. BaxHO nuwb TO, 4TO6bLI MO LMdpoBOMy
WHAMKaTOPY YCTaHOBUTL 3HaYeHne, MakcMManbHO 6nmskoe K yCTaHOBIEHHOMY 3Ha4Y€HWI0 BXOAHOMO UMW BbIXOOHOMO
curHana.

[na noBbIWEHMA TOYHOCTU M3MEPEHUS BXOAHbIX aHanoroBblX CUrHaNoB, a Takke (OpMUPOBaHUS
BbIXOAHbIX aHarioroBbiXx CUrHasmnoB, AOonycKaeTcA KaJ'IVI6pOBKy npou3BoauTb Ans BCen uenu HpeO6pa3OBaHVIﬂ
CuUrHana c y4eTomM BTOPUYHbIX npeoGpa3OBaTenel7| CurHanos.

Hanpumep, ansa BxoaHon uenun: damyuk — npeobpasosamers — peaynsmop [11-10 nctouyHnk obpasuoBoro
curHana noakrovaeTcs BMECTo AaTyuumka, a onepaums KanmbpoBKu BXOAHOMO curHana npov3BOAMTCS Ha perynsatope
Mr-10-2. AHanormyHo Ana BbIxogHoW uenu: peaynsmop [11-10 — npeobpasosamesib — UCMAOAHUMENbHBIU
MexaHu3M, N3MepuUTENbHbIN NPUGOP NOAKMNYUTE BMECTO UCMONMHUTENBHOrO MEeXaHn3ma, a onepauuio kanmbpoBku
BbIXOAHOrO curHana npoussecTtu ¢ perynaropa MM-10.
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12. TexHU4YeCKoe obCcnyXxnBaHue

12.1. MNpwn npaBunbHOM 3KcnnyaTauun npeobpasoBatenb-perynsaTtop [M-10 He TpebyeT noBceaHEBHOro
obcnyxnBaHus.

12.2. MNeproanyHOCTL NPOUNAKTUHECKUX OCMOTPOB U PEMOHTOB npeobpasoBaTtenb-perynaropa [1M1-10
yCTaHaBNMBAETCS B 3aBUCMMOCTU OT MPOM3BOACTBEHHbIX YCIOBUIA, HO HE pexe ABYX pa3s B rog.

12.3. MNpn anuTenbHbIX NepepbiBax B paboTe pekoMeHAyeTcs OTKMoYaTb npeobpasoBaTtenb-perynsrop
MMM-10 oT ceTn anekTponuUTaHm4.

12.4. Bo Bpems npounakTMyeckux OCMOTPOB: MPOBEPATb W YUCTUTb KabernbHble YacTu COoeAMHEHWUN
(sckpbiTMe npeobpasosaTenb-perynatopa M-10 He gonyckaeTcs); KNEMMHO-6rOYHbIE COEAMHUTENW, NPOBEPATH
NMPOYHOCTb KpenneHus Groka, MOHTaXKHbLIX XryTOB; MPOBEPATb COCTOAHME 3a3eMISALIMX NPOBOAHWKOB B MecTax
COeINHEHWIA.

12.5. Ounctka npmnbopa: He ncnone3yvite pactBoputenu n nogobHele Bellectsa. [ns o4NCTKM yCTPONCTBa
nonb3ynTecb CNMPTOM.

13. TpaHcnopTupoBaHMe U XpaHeHne

13.1. TpaHcnopTupoBaHue npeobpasoBaTtenb-perynartopa [M-10 ponyckaeTcss TOMbKO B yNakoBKe
NpeanpuATUSA-U3roToBUTENS U MOXET NPOU3BOANTCA MoObIM BUAOM TpaHcnopTa.

13.2. Mpwu nony4eHnn npeobpasoBatens-perynsartopa MMM-10 ybeantbcs B NONHOW COXPAHHOCTM Tapbl.

13.3. lNocne TpaHcnopTupoBaHus npeobpasoatenb-perynartopa [M-10 Heobxoaumo BbligepxaTb B
NMOMELLEHNN C HOPMaribHbIMU YCOBUSIMU HE MeHee 6-T YacoB, TOSIbKO NOCHE 3TOFO NPOM3BECTY PACNaKkoBKy.

13.4. NpefenbHbIN CPOK XPaHEHUS - OAMH 04,

13.5. TpeobpaszoBatens - perynsatopbl [1M-10 [OMKHBI XpaHUTLCS B CYXOM OTanjvMBaemMoM U
BEHTUNMPYEMOM MOMELLEHNN NpU TemnepaTtype OKpyxawwero Bosgyxa oT muHyc 40°C pgo nmoc +70°C wn
oTHocutenbHon BrnaxHocTn ot 30 po 80% (6e3 koHaeHcaumm Bnarn). [aHHble TpeboBaHusA SABNSAIOTCH
pekomMeHayeMbIMM.

13.6. BOS,D,yX B NOMELLEeHNN He [OOJDKEeH coaepXaTb Nblfin U NpUMeCn arpecCMBHbIX MapoB W ra3os,
BbI3bIBaOLWLUNX KOPPO3Uto (B YaCTHOCTU: ra3oB, cogepXXalnx CeEpHUCTble coeaNHEHNA Unn aMMVIaK).

13.7 B npouecce xpaHeHWM Wnu aKchnyaTaumMu He KnaguTe Tsxenble npegmeTbl Ha npeobpasoBaTtenb-
perynatop [MMN-10 n He noaBepravite e€ro HUKaKoOMy MeEXaHM4YeCKOMY BO3[AENCTBUIO, TaK KaK YCTPOMCTBO MOXeET
necdopMmpoBaThCs U MOBPEANTBLCS.

14. NapaHTUM nsrotoBuTens

14.1. MapaHTUIAHBIA CPOK yCTaHaBnuBaeTcs 24 Mecsua CO OHA NPOAaxu npeobpasoBaTenb-perynstopa
nn-10.

14.2. WN3rotoBWUTENL rapaHTMpyeT CcOOTBETCTBME npeobpasoBaTtens-perynatopa [1M-10 TexHuyeckum
ycnosusim TY Y 33.2-13647695-006:2006 npu cobnogeHWn yCcroBuin XpaHeHusl, TPaHCMOPTMPOBaHUS, MOHTaxa U
3KCnnyatauun, ykasaHHbIX B PYKOBOACTBE MO SKCNiyaTaumum Ha npeobpasoBatens-perynsatopsl MM-10. Mpu
HecobnogeHun noTpebutenem AaHHbix TpeboBaHuiA - NOTpebuTens nuaeTcst NpaBa Ha rapaHTUNHBLIA PEMOHT
npeobpasoBaTenb-perynaTtopos MM1-10.

14.3. Mo [OroBopeHHOCTU C NOTpebnTenemM NpeanpuATUe-U3roToBUTENb OCYLLECTBSIET NOCIerapaHTMnHoe
TEXHUYECKOe OOCNYyXMBaAHWE, TEXHUYECKYIO MOOOEPXKKY M TEXHUYECKME KOHCYynbTauuMuM MO BCEM Buaam CBOEN
npoayKumm.
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MpunoxeHue A.

MpunoxeHne A.1. NabapuTHbie U NpucoeanHUTESIbHbIE pa3Mepbl
npeobpasoBatens-perynsatopa M-10-2

Fa6apuTHbIe pa3mepbl

Bud Bud Bud
c3adu c6oky crnepedu

—
— 90 1
(o}
d
189 max
190 max (MoHmMaxkHasi 2ny6uHa)

PekomeHdyemass monuwjuHa wyuma om 1 0o 5 mm.

PucyHok A.1 - FabapumHbie pasmepsi [11-10-2

Pa3meTka oTBepCcTUM Ha LUMTE

! 150 min

150 min|

92 *0¢

PucyHok A.2 - Pasmemka omeepcmuli Ha wume
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MpunoxeHune A.2. NabapuTHble U NpUcoeanHUTENbHbIE pa3mepbl
u3meputenbHoro npeo6pasoarens MM-10-1

P 230 max
e 225
; 195
< 180 S
{ F=ped —"
$ SO O _
- \
. [ _/
gl g 3 - 4 L 4=
8 I e |
v |& Slo . OF

4 ,#J
\ 4 P Oomcex ¢ knemMmHoU Kosro0Kod.
4ome. / Kpbiwika omceka cHAmMa

255

KabenbHbie eg00dbi

PucyHok A.3 - MabapumHble pasmepsbi 11-10-1
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MpunoxeHue b - MNogkno4veHue npubopa. CxemMbl BHELWHUX

nn-10. Bug csagu

coeaVHeHun

~220B

Pasém paclumpeHus (noaknoveHve

[OMONHUTENBHOrO aHanoroBoro Bbixoda ¢
nomotpto Mmogynsi pacwmuperust MP-51-05)

fsp———————————————————— 87ma
#Re® ket o B ~ “ e ©
o N
& S | xem x28
Nrem Nvews
o . 1
al al P17 P2 H
N . =
=1 | U1 © | +AO
RTD1 ><
- —@N GND1 s «3z| -A0 N g
(ST « 2| ~24B <3| pot 4
1
» « 5| ~24B «N| po2
ma,v| D X 8 &>
1 9 +U2 — G| +A +< 2| Dpo3
RTD2
-—1€Do| oND2 -z B <3| pos | P
| 42 —&| TERM | v2ev
L —&| RGND >R -2av

X2, KB3-25-11-0,75

PucyHok b.1 - [NodkmodeHue knemMmHo-61104Ho20 coeduHumensi Kb3-25-11-0,75 k peaynamopy [11-10

~220B

Pasém paclumpeHusi (noaknoveHve

[OMOMHUTENBHOrO aHarnoroBoro BbIXoAa ¢
nomoLlpto moayns pacwmnperns MP-51-05)

- 115 myx -
3333 3333 — %= N2 ¢
5333 33N
0000 0000 ™|, x= Xx28 e
Sveon msew 1. _ +F
JP2 JP1 gy @ K1 §7 K2 X? K3 :Z K4 @
mA,V
+ =l +U1 ©
RTD1 - s -
— GND1 S| ~248 z
—z -

LSRNy “ 0 D ®
rip2 | Y2 T A Relinslinslins
E-—»U‘GND2 —u| B ||]||-|1|-|||-|

o| +H2 | RGND |A | | e|af|a|c|m|o|lo|e|e|s
. T
+—|~| +AO ;| 24V 522522522522
—| | -A0 —z| -2ev
21 22 23 31 32 33 41 42 43 51 52 53
X2, Kb3-28P-11-0,75;

PucyHok b.2 - [NodknroyeHue KneMmMHO-61104H020 coeduHuUmernsi

- Kb3-28P-11-0,75 (c perne),

- KB3-28K-11-0,75 (c meepdomernbHbIMU pere),
- KB3-28C-11-0,75 (c onmocumucmopamu)

K peaynamopy [1r1-10

KB3-28K-11-0,75;
KB53-28C-11-0,75
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B.1 Cxema pacnosioxXeHusi CUrHanoB U rabapuTHble pa3mepbl KNeMMHO-
onoyHoro coeauHutena Kb3-25-11

MopkrntoyeHne aHanoroBbIx
MCMOMHUTENbHbIX YCTPOWCTB K
npubopy — cM. npunoxexue b.7

[MepemeHHOe HanpsbkeHve 24 B
ansa nutanusa Mr-10-1

MopkntoyeHne kabens WHpnkaTop
KIEMMHO-6104HOro NOAKIMIOYEHNS BHELLHETO
coegvHUTeNns — CM. WUCTOYHMKA NUTaHus 24B
npunoxexue b.3 K Knemmam 23, 24

PacnonoxeHne
nepemblyek Ans

HaCTPOWKV BXOA0B \‘ \ 87 max \
W @heRe o CA N
N

\
\
40,
¢ 0494, x2A X2B
1
P1 ~ P2|™ H
. I > &
© J|  +AO
—_ s b3
® > -AQO @ g
=| ~24B « 2| Dpo1 3
< S| o~248 «y| po2 fany
+ Q| +A <Nl pos
TD2
- 1P| oND2 -z B «n| posa | P
\ N Y —&| TERM >l +2av
® / — 5| RGND | -2av

/ / \

MoakniovueHne MopkntodeHne MoaKMioYeHNe ANCKPETHBIX Hoxkm (2 wT.)
AATYMKOB K uHTepceiica RS- MCMOMHNTENbHbIX YCTPOACTB QNS YCTaHOBKM
npuGopy — cMm. 485 —cm. 1 HarpysoKk — CMm. KB3-25-11 Ha
npunoxenue 6.4 npunoxenue b.11 npunoxetve 5.8 penkc DIN35x7,5

PucyHok 5.3 - Cxema pacrnonoxeHusi cugHanos u 2abapumHbie pasmepbl KiieMMHO-6104H020
coeduHumernsi Kb3-25-11

MpumeyvaHums.
1. KnemmHo-6n04HbI coeguHnTens KB3-25-11 npeaHasHayeH ans MmoHTaxa Ha penbc DIN35x7,5.
2. Hencnonb3yembie KneMmmbl KnemmHo-6noyHoro coeanHutensa Kb3-25-11 He nogkntoyaTb.

3. HasHaueHune nepemblvek HacTpouku Bxogos JP1, JP2 — cm. pasgen 10.2.1.
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B.2 Cxema pacnonoXxeHus CUrHanoB 1 rabapuTHble pa3mepbl KNeMMHO-
6noy4HbIx coeanHmnTenen Kb3-28P-11, Kb3-28K-11, Kb3-28C-11

MepeMeHHoe HanpsxeHue 24 B MHgukaTop nogayum MopgxkntoyeHne kabens MHaukaTopsbl
anst nutanys Mr-10-1 nutaHns =24B Ha KIEMMHO-6T04HOro BKITHOYEHUSI
knemmbl 15, 16 COeAMHUTENS — CM. OUCKPETHbIX
npunoxexue b.3 BbIXO40B
COOTBETCTBYHOLLNX
\ A .

i
/

\ L
//

|

3

7

PacnonoxeHve \ / \
nepemblyek ana TIRI IIIZ o E‘/ o S, © /
HaCTPOVIKM BXOA0B vaNo =SSN ’ |
P AN 0000 ° X2A /63 P2
N S ©w \—l — —
- P2 9P ) @K1§2K2§ZK3§7K4€B
mA,V
+—| =
RTD1 *ut ©
s - —| ™~ GND1 | [+ 3| ~24B |3 E
w «— | o
< —mav + 24B 1 P D ®
RTD2+_’ =~ +U2 — +A _ _ _ _
- —| 9| GND2 —«| -B ||.!1|-|||-|||-|
A\ — o] H2 =—»| RGND ARG GIR AR AR
|~ ] s e |1 (5| 2|2)5|2| 2| 8| 2|25 2|2
|| -a0 / 3| -2av
7 21 22 23 31 32 33 41 42 43 51 52 53
/ — _/
~
MopkntoueHne MoaknioveHve
nHTepdenca RS- TepMuHaTopa
485 —cm. uHTepdeiica RS-
npunoxenue b.11 485
MoakntoyeHre ANCKPETHbIX
MCMOMHUTENbHBIX YCTPOWCTB
\ Bbixogos DO1,002,D03,D04 —
MoakntoyeHve MopaxknoyeHne aHanoroBbIx MoakrntoyeHne CM. NpUNoXeHue:
AaTYMKOB K MCMOSHUTENbHbBIX YCTPOWCTB K MCTOYHUKA NUTa- B.8 — pene
npuGopy — cM. npuGopy — CM. NpUroxeHue HUSI AUCKPETHbIX B.9 — TBepaoTensHbie pene
npunoxeHve b.5 b.7 BbIXOA0B (24B) B.10 - ontocummcTopel

PucyHok B.4 - [uaspamma pacriofioxeHus cuzsHanoe U eabapumHble pasmMepbl KIeMMHO-6/104HbIX
coeduHumenetli Kb3-28P-11, Kb3-28K-11, Kb3-28C-11

MpumeyvaHums.

1. KnemmHo-6nouyHble coeamHutenn KB3-28P-11, KB3-28K-11 u KB3-28C-11 npegHasHayeHbl Ans
MOHTaxa Ha penbc DIN35x7,5.

2. Hencnonb3yemblie KneMmmbl KNnemMmMHoO-0no4HbIx coeaunntenen Kb3-28P-11, KB3-28K-11 n KB3-28C-11
He noaknoyaTh.

3. HasHaueHune nepemblvek HacTpouku Bxogos JP1, JP2 — cm. pasgen 10.2.1.

4. Mepemblyka JP3 npegHasHayeHa ang nogknioveHns tepmuHaTopa (120 Om), ycTaHOBNEHHOro Ha nnarte
KB3-28P-11, KB3-28K-11 wnn KB3-28C-11. 3amkHyToe cocTtosHne JP3 cooTBeTCTBYeT NOAKMOYEHHOMY

TepMUHaTOpYy.




B.3 - Cxema pacnanku kabens KneMMHO-6no4YHbIX coegnHutenen Kb3-25-
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11-0,75, Kb3-28P-11-0,75, Kb3-28K-11-0,75 n Kb3-28C-11-0,75

K K53-25-11, K53-28P-11
K KB3-28K-11, K53-28C-11

K perynsatopy MMN-10

Hymepaums

KOHTaKTOB B

pasbeme IDC-10G

Hymepaums
KOHTaKTOB B

pasbeme IDC-16G

Hymepauusa | HasHauyeHue
KOHTaKTOB B | KOHTaKTOB B
P1B pasbeme pasbeme
IDC-10G DI-25M DBR-25F
1 9 GNDE1
2 22 +I1
3 10 +U1
4 23 GNDE2
5 1 +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
5 3 TXA+
6 16 TXB-
7 4 TERM
8 17 RGND
9 5 +AO
10 18 -AO
11 \ 6 DO1
12 \ 19 DO2
13 \ 7 DO3
14 \ 20 DO4
15 \ 8 +24V
16 \ 21 -24V

PucyHok B.5 - Cxema pacnaliku kabesns knemMMmHo-6r104HbIx coeduHumenel Kb3-25-11-0,75, Kb3-28P-11-

0,75, K63-28K-11-0,75

Mpumeyanwe.

Kabenb coeguHutensa KB3-28P-11, Kb3-28K-11 unu Kb3-28C-11 aHanorun4yeH kabento coeanHutens KB3-

25-11.

u K63-28C-11-0,75

Kabenb coeanHu-
TenbHbIi KB3-25-11

(KB3-28P-11)
(KB3-28K-11)
(KB3-28C-11)
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b.4 NMogknioyeHne fgaTynkoB K Nnpubopy ¢ nomowbio KbB3-25-11

McTo4HUK aHanorosoro
curHana MNAPAMETP

+

JP1

1]

KnemmHas konogka Kb3-25-11

-

AHarnorosbIli BXoA,

+

JP2

WUcTOoYHMK aHanorosoro
curHana
TepMoOKOMNneHcaLuum

| N| o o] | W DN

+U1
Al1 napameTp

GND1

+I1

AHanorosbIlh BXo4

+U2

v Al2
GND2 TepMoOKoMMneHcaumm
+12

F'ae JP1 n JP2 — nepeMblyku, yCTaHOBIEHHbIE Ha knemmHon konoake Kb3-25-11.

PucyHok b.6 - [NodknoueHue yHUpuUUUpo8aHHbIX aHano2o8bix 8xo0oe peaynsamopa [1r1-10

JP1

KnemmHuas konoaka Kb3-25-11

-

+U1

GND1

JP2

+1

+U2 AHanorosbin Bxog Al2

TepMoKoMMneHcaLmm
GND2

McTo4HUK aHanorosoro
curHana
TepmMmokomMmneHcauuu RTD2

+12

| Nl o gl | W DN

Fne JP1 n JP2 — nepembluku, yCTaHOBMNEHHbIE Ha krnemMMHol konoake K63-25-11.

PucyHok B.7 - lNodkmodeHue Oamyukose memnepamypbl muna TCM, TCIl k aHamozosomy exody Al2

peaynamopa [11-10

MonoxeHue nepembivek JP1 n JP2 ansa HacTpoMku BXxo4oB NpuBeaeHo B Tabnuue:

Anana3oH BXoQHOro Bxopg Al1 Bxon Al2
cUrHana NMonoxeHune nepemblyku JP1 NMonoxeHne nepemblyku JP2
0-5mA [1-2], [7-8] [1-2], [7-8]
0-20 MA [1-2], [5-6] [1-2], [5-6]
4-20 MA [1-2], [5-6] [1-2], [5-6]
0-10B [2-4], [5-7] [2-4], [5-7]
TCM, TCr, Pt - [1-2], [5-7]

MpumeyvaHune. CmelleHne BxogHoro curHana Al1 4-20mA yctaHaBnuBaeTcs nporpaMMHo, cM. n.2.01

KOHUrypaumm.
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B.5 NMoaknioyeHne pgaTynkoB K npuoopy ¢ nomowbio KbB3-28P-11, Kb3-

28K-11 nunu Kb3-28C-11

UcTo4HMK aHanorosoro

curHana MAPAMETP JP1 KnemmHas konogka KB3-28P-11
KB3-28K-11
+ [ ] K53-28C-11
1 +U1
2 GND1 Ananorosbii Bxog Al1
) 3 napameTp
JP2 +H1
+ [ ]
4 +U2 Ananoroebii Bxog Al2
TepMOKOMMEHcaLMn
GND2
- 6 +2

UcTo4HMK aHanorosoro
curHana
TepMOKoOMneHcauuun

F'ae JP1 n JP2 — nepeMblyku, yCTaHOBIEHHbIE Ha knemmHon konoake Kb3-28P-11, KB3-28K-11, Kb3-28C-11.

PucyHok b.8 - lNodknroyeHue yHUuyuposaHHbIX aHano2o8bix 8xodos peaynsamopa [11-10

UcTo4yHMK aHanoroBoro
CuUrHana
TepmokomMmneHcauum RTD2

JP1 KnemMHas konopaka KB3-28P-11
I:l / KB3-28K-11
KB3-28C-11
1 +U1
2 GND1
3
JP2 1
4 +U2 Ananorosbiv Bxoa Al2
TepMoOKoMneHcaunmn
5 GND2
6 +12

F'oe JP1 n JP2 — nepeMblykuy, yCTaHOBIEHHbIE Ha knemmHon konoake KB3-28P-11, KB3-28K-11, Kb3-28C-11.

PucyHok B.9 - lNodknroyeHue damyukoe memnepamypbsi muna TCM, TCI k aHanozoeomy exody peeynsmopa [11-

10

MonoxeHune nepembivek JP1 u JP2 ana HacTpoikn BXOAOB NpMBeAeHO B Tabnuue:

[dnana3oH BxogHoro Bxopg Al1 Bxon Al2
CUrHana MonoxeHune nepembivkn JP1 MonoxeHne nepemblvkn JP2
0-5mA [1-2], [7-8] [1-2], [7-8]
0—20MA [1-2], [5-6] [1-2], [5-6]
4 -20 MA [1-2], [5-6] [1-2], [5-6]
0-10B [2-4], [5-7] [2-4], [5-7]
TCM, TCM, Pt - [1-2], [5-7]

MpumeyaHue. CmeleHne BxogHoro curHana Al1 4-20mMA ycTtaHaBnvMBaeTcsa nporpaMmmMHo, cMm. n.2.01

KOHUrypaumm.
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B.6 NMoakno4yeHne nsmeputenbHoro npeobpasosarens MM-10-1

1) HasHayeHne KOHTAaKTOB KNEMMHOro coeAnHUTENa usamepuTtenbHoro npeodpasosartens MMN-10-1:
(pacnonoxeHne KNEMMHOW KONMOAKN — CM. NnpunoxeHue A.2)

No koHTaKkTa Ha3Ha4yeHue KOHTaKTa Moakniovyaemsbie Lenun
1 OCHOBHOW anekTpog
2 OBLMN 3NeKTpoaHON CUCTEMBI lMNodkno4yeHue anekmpodHoUl cucmemb|
3 BcnomorartenbHbIn anekTposq
4 + IBbIX
5 IBbixX lNodknovyeHue 8bIX00HO20 cueHara rpeobpaszosamerisi
6 ~24B
7 4B lModknoYeHue HanpskeHUs numaHus

2) MopknioveHne 3NeKTPOAHOW CUCTEMBI K M3MepuTeribHOMY npeobpasoBaTento MM-10-1

OCH. 00W,. BCMOM. OCH. 00W,. BCNOM.
12 3 1 2 3
OCHOBHOM BcnomorarenbHbIi OCHOBHOM BcnomorarenbHbIi
3neKIpoa 3neKIpoa, 3NeKTpog, 3NeKTpos,
~L ™.

KOoHTpo nupyem biit
- Vi b pacteop -~ | _ % _

«f

a) 0)

PucyHok Bb.10 - lNodkno4eHue anekmpoOHoU cucmeMb! K usmepumernsHoMy npeobpasosamernto [11-10-1

MpumeyvaHus.

1. Ha cxeme a) ykazaHo gudpdepeHumansHoe (CMMMETPUYHOE) NoaknioyeHe pH nnm pegokc anekTpogHomn
CUCTEMBI.

2. Ha cxeme 0) yka3aHO HeauddepeHuManbHoe (acuMMeTpuyHoe) noAknoveHve pH wnu pepokc
KOMOWHMPOBAHHOW 3NEeKTPOSHON CUCTEMBI.



B.7 NMoaknioyeHMe UCNONMHUTESbHbLIX YCTPOUCTB K aHaNoroBomy Bbixoay

KnemmHas konoaka Kb3-25-11

AHarnorosblIi +AO1 17
Bbixog AO

ynpasnsioLiee -AO1 18
BO34enNcTBmne

IH — BbIXOAHOM TOK aHanoroBoro Bbixoaa, RH - Harpyska

D Rw

+

AHanoroBas
HAIPY3KA

PucyHok b.11 - [NoOknroyeHuUe aHanoeo8bix Hagpy30kK ¢ nomouibto KbB3-25-11

KB3-28P-11
KnemmHas konoaka KB3-28K-11
KB3-28C-11
AHaroroBblit +A0O1 7
Bbixoag AO 3
ynpasnsiollee -AO1
BO3adencTene

AHanoroBasi
HATPY3KA

PucyHok 5.12 - lNodknrouyeHue aHano208bix Hagpy3ok ¢ nomouwbto Kb3-28P-11, Kb3-28K-11, KE3-28C-11

—
1O

E

o [

XP1

cooo|
lmbooo

Ao

o
(=]

2[4
13

(3]
-

[nana3soH BbIXO4HOro curHana

Monoxenune nepemMblyek Ha nnate
npoueccopa (CM. PUCYHOK BbILLE)

0-5MmA [2-4], [7-8]
0-20 WA [2-4], [5-6]
4—20 MA [2-4], [5-6]

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

MpumeyvaHue. 3HayeHne 4mMA yCTaHaBnuBaeTca npu KaﬂM6pOBKe aHarnoroBoro Bbixoaa.

PucyHok b.13 - lNonoxeHue nepembidek Ha niname rpoueccopa 01151 8bibopa duarna3oHa aHas0208020 8bixoda
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B.8 Cxema BHeWHUX MOAKMIOYEHUMU aHanoroBoro Bbixoga AO2 mopyns
pacwupeHusa MP-51-05 ¢ nomouwbro Kb3-8-07

C nomoubto moayns pacwmpenns MP-51-05 k npubopy MMM-10 nogknovaeTcs BTOPOW aHanoroBbli BbIXo,
AO2.

Ons nuTaHus aHanoroBoro Bbixoga TpebyeTca BHelWwHee CTabunmnsMpoBaHHOe HanpshkeHne 24B
NOCTOSIHHOrO TOKa.

BHELHWI UICTOYHUK

nutaHus =24..28B/40mA| KB3-8-07
N+
S 1
2
— | 3
RH| 4
53
o
6 >
n
78
cC
2
8 (0]
T

PucyHok b.14 - lNodkntoyeHue cueHanos modyss pacwupeHuss MP-51-05 ¢ nomowibto KneMMHO-61104HO20
coeduHumens Kb3-8-07

MpumeyvaHums.
1. MNonoxeHve nepembidek XP3 Ha moayne paclunmpeHnii Ang HacTPOMKM aHanoroBoro Beixoda npyuBeaeHo
B Tabnuue:

,D,manasoH BbIXOOHOIo CUrHana [NonoxeHne nepemMblideK Ha Moayne paclnpeHnsa
0-5mA [2-4], [7-8]
0-20vA [2-4], [5-6]
4-20vA [2-4], [5-6]
0-10B [1-2], [3-4]

CwmelleHune BbixogHoro curHana 4-20mA yctaHaBnvMBaeTCcs NporpaMMHo.

2. Hewucnonb3syembie KneMMbl KNEMMHO-61T04HOro coeauHUTENs He NOAKIoYaTh.
3. [ononHuTenbHbIA aHanOroBbIN BbIXOA, BbIMOMHAET TONBbKO OYHKLUMIO PETPAaHCMUCCUN (MYHKT MeHHo 9).
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B.9 NMoaknioyeHne AUCKpeTHbIX Harpy3ok Kk Kb3-25-11 u Kb3-28P-11

KnemmHas konoaka Kb3-25-11

I
:
'
19 s

- +
i I - e
- +
= DO2 20 [}t ¢ MEHbUWE
- +
= [ DOos3 # :_" CBo6GoAHO Nporpammu-
= ] DO4 22 - :|+_“ pyemble Bbixoaa
{—0 O6UJ,I/II7I §
23 BbIXOA0B O6wmi
Harpyaok
24 \ - |+
-24V I| STV

MpumeyaHus.

1. TMpu noakmoYeHNn WHOYKTMBHBLIX HAarpys3ok (pene, nyckatenu, KOHTaKkTopbl, coneHouabl M T.n.) K
ONCKPETHBIM TPAH3UCTOPHBLIM BbIXOAaM KOHTponnepa BO n3bexaHue BbIXOAa U3 CTPOS BbIXOAHOMO TpaH3ncTopa u3-
3a 6Gomnblworo Toka CaMOMHAYKUMWM napannensHo Harpyske (obmoTke pene) Heobxogumo ycTaHaenuBaTb
6nokupytowmn guog VD — cM. cxeMy NoaknoveHns. BHellHWiA gnog ycTaHaBnvMBaTh Ha KaXAoM KaHarne, K KOTOpoMy
NoAaKMoYeHa MHAYKTMBHasA Harpyska.

Tun yctaHasnuBaemoro avoga KO209, KO258, 1N4004...1N4007 wnu aHanorn4yHbliA, pacCcyMTaHHbIM Ha

obpaTHoe HanpsixeHne 100B, npsimoii Tok 0,5A.

PucyHok b.15 - lNoOkno4yeHue duckpemHbix Hagpy30okK ¢ nomouwibto KB3-25-11

MugukaTop WHgukatopsbl
nogaun - 115 max ‘% BKIMIOYEHNS!
nuTaHns pene
=24B Ha 2333 3333 o s o s = / COOTBETCTBYIO
KNeMMbl P WX KaHanos
15,16 ~ []E]E]EJ Q@QQ . X2A X28 -
JP2 JP1 5 @ K1 32 K2 3? K3 §Z K4 @
mA,V
> = U1 ©
RTD1 -
-—| ™| GND1 +— | ~24B O‘JW E
«— | o
Y| 25 P o| &
RTD2 + 1 +U2 | +A | | _ |
E-—»U‘ GND2 —& B |- ! 1 ] T—T -l 1 -]
o H2 —=| RGND z& N A GIIRIEIRIEIR AR IR
«—| ~| +AO —r;| 424V %22%22%22%2%
—|=| a0 || 3| -2ev
/ 21 22 23 31 32 33 41 42 43 51 52 53
DO1 D02 DO3 DO4
Oonblue MeHblue
MoakntoyeHne MogkntoyeHne ANCKPETHbIX

MCTOYHUKA NnTa-
HUSI AUCKPETHBIX
BbIXOA0B (24B)

MCNOMHUTENbHBIX YCTPOWCTB
1 Harpy3oK COOTBETCTBEHHO
Bbixogos DO1,002,D03,D04

PucyHok Bb.16 - NodknovyeHue ducKpemHbIX Hagpy30kK ¢ nomowbto KB3-28P-11

MpuMeyaHMsa No NCNONb30BaHUIO AUCKPETHbIX BbIXOAO0B.

1. Curnansl DO1-DO4 sBnstoTca cBoboaHO-NporpaMmmMmmupyemMbiMu. T.e. ecriv kakon-nmbo 3 curHanos DO1-
DO4 He 3apgencTBoBaH B CTPyKType BblbpaHHOro Ttuna perynatopa (cm. napametp 10.03), To cBOOOAHbLIV
[OMNCKPETHBIN BbIXOO MOXET B COOTBETCTBMU C BbIOpaHHOWM Norvkon paboTbl U ycTaBkaMu ynpaBnsTbCs OOHUM U3
BblIOpaHHbIX aHanoroBbix curHanos (cM. napameTpsbl 4.00, 5.00, 6.00, 7.00).

2. Ha pnarpamme nogknoyeHus KB3-28P-11 ycnoBHO nokasaHO pacrnonoXeHWe W HasHaveHue
nepekntovatomx KoHTaktoB pene K1, K2, K3, K4.

3. KoHTakTbl BbIXOAHbIX pene yka3aHbl B MOMOXEHNM BbIKITIOYEHO, T.€. NMpU 06eCTo4YeHHONn 0OMOoTKe pene.

4. Hencnonb3yemble KNnemMmbl knemmMmHo-6rno4Horo coegunmntens KB63-28P-11 He nogkntoyaThb.
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B5.10 NMopknoyeHne AUCKPEeTHbIX Harpy3ok kK Kb3-28K-11

[nckpeTHble BbIXOAbI BbINOMHEHbI B BUAE TBEPAOTENbHBIX pene, Npu 3Tom norndeckomy “0” cootTBeTCcTBYET
pa3oMKHYTOE MOMOXEHWEe KOHTAaKTOB, a fornyeckon “1” - 3aMKHyTOe COCTOSIHME BbIXOAHbLIX KOHTakToB pene CP u
HO.

Kaxablii OUCKPETHbI peneiHblii BbiXon ranbBaHUYecKu M30MMpoBaH OT APYIMX AUCKPETHbIX BbIXOLOB M
OPYrux Lenen perynaropa.

MHankaTop
MHaunkaTop nogayum BbixogHoe pene BKNo4eHna pene
nuTaHNa= 24B 1-ro KaHana 1- ro KaHana
\ H2 H3 H4
= =
V02 VO3 VO4
Knemmbl
NUTaHNA CXEM

ynpaBneHus pene

1]

HO 1
HO 2

)
(®)
I

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

) ) )

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

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

PucyHok b.17 - lNoOkno4eHue ducKpemHbix Hagpy3okK ¢ nomowbto KB3-28K-11

Hpumeqal-wm no UcnoJsib3oBaHUKO AUCKPETHbLIX BbIXOA40B.

1. Ha pucyHKe yCrnoBHO NokasaHo pacrofioXXeHne U HasHauyeHMe 3amblKaloLLMX KOHTaKTOB BbIXOAHbLIX pene
kaHanos DO1-DO4.

2. KoHTakTbl BbIXOAHbIX pefne ykasdaHbl B MOMIOXKEHWW BbIKMIOYEHO, MMM MpU OBECTOYEeHHOW cxeme
yrnpaBrieHvs pene.

3. Hencnonb3yemble kneMmmbl KnemmHo-6nouHoro coeanHmtensa KB3-28K-11 He nogkntoyathb.

4. MakcumanbHoe noTpebneHue (Cxem ynpaBreHusl) 4YeTblipex BKIOYEHHbIX KaHanoB OT BHELUHEro
WCTOYHMKa NOCTOSHHOIO Toka 24B — 80MmA.

5. HanpsikeHne BHELLHEro NCTOYHKKA NUTaHNS - HecTabunuanposaHHoe, (20-28) B NOCTOSIHHOrO Toka

6. MNapa AnCKPeTHbIX BbIXOAO0B MOXET BbINOMHATL POfb OAHOMO MMMYNbLCHOIO Bbixoda (b —M).
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B.11 NMogknioyeHne AUCKpeTHbIX Harpy3ok kK Kb3-28C-11

[CKpeTHble BbIXOAbl BLINOMHEHbI B BMAE OMNTOCMMUCTOPOB CO BCTPOEHHBIM [AETEKTOPOM HYIeBOro
HanpsbkeHus asbl. Jlormyeckomy “0” COOTBETCTBYET 3aKpblTOe COCTOSIHME cCUMUCTOpa , a norudeckon “1” —
OTKPbITOE COCTOSIHUE.

Kaxabin BbIXOO ranbBaHWYeCcKM W30NMpoBaH OT APYrMX AOMCKPETHbIX BbLIXOAOB W APYrux Lenewn
KOHTponnepa.

WHaunkaTop
WhavkaTop nogaum BbixoaHoi BKMtoYeHns 1-ro
nuTaHua=24B ontocummucTop 1- KaHana

\ ro KaHaJ'I\

\ \

Hs H2 H3 H4
= = = =

=
Vo1 Vo2 Vo3 Vo4

Knemmbl
NUTaHUS CXeM

e % <1 1

—| >
aezall - R R I‘ :

« Care ]

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

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

PucyHok B5.18 - lNodknovyeHue duckpemHbiX Hagpy3ok ¢ nomowbto KB3-28C-11
Hpumeqal-wm no UcnoJsib3oBaHUKO AUCKPETHbLIX BbIXOA40B.

1. Ha pucyHke yCnoBHO nokasaHO pacrnonoXeHue 1 Ha3HavyeHve BbIBOAOB ONTOCMMMUCTOPOB kaHanos DO1-
DO4.

2. Hencnonb3yemsblie knemmbl kneMmHo-6no4yHoro coegunmtens KB3-28C-11 He nogkntoyvaTh.

3. MakcumanbHoe noTpebneHne (Cxem ynpaBneHus) 4YeTbipex BKIYEHHbIX KaHanoB OT BHELUHEro
WCTOYHUKA NOCTOSIHHOro Toka 24B — 80MA.

4. HanpsikeHne BHELUHEro NCTOYHMKA NUTaHNs - HecTabunuanpoBaHHoe, (20-28) B NoCTOSHHOrO ToKa.

5. MNMapa ouCKpeTHbIX BbIXOAO0B MOXET BbINOMHATL POSb OAHOIO UMMYMbCHOrO Bbixoaa (b —M).

PekomMeHaaumMm no ucnosib30BaHMIO MarlOMOLUHbIX ONTOCUMUCTOPOB.

ManomollHble  ONTOCUMMUCTOpbl  MpedHasHayeHbl ANs  KOMMyTauuu LUenei NepemMeHHOro  ToKa.
OnTocuMmucTopbl 06ECNeYNBalOT rarnbBaHUYECKYO U30NSALMIO YNPaBAIOLLMX Lienei oT CUNOBbLIX M HEMOCPEACTBEHHO
ynpaBnsioT MOLWHLIMA CUIIOBbIMU 3fEMEHTAMM - MOMNYNPOBOAHMKOBLIMA CUMUCTOpPaMK, KOTOPbIE OTKpbIBaOTCA
UMMyNbCOM TOKa OTPULATENbHOM MOMsAPHOCTU. ManoMoLLHblE ONTOCUMMWCTOPLI MOFYT Takke YMnpaBnsiTe napow
BCTPEYHO-NapannenbHO BKIOYEHHbIX TUPUCTOPOB.

K ogHoMy ManomOLLHOMY ONTOCUMWUCTOPHOMY BbIXOAY MOXET MOAKMIYATLCA TOMbKO OAMH BHELLHWNA
CMMWCTOP UMK OfHa Napa BCTPeYHO-NapannenbHO BKTHYEHHbLIX TUPUCTOPOB.

NMRynbCHBIN BLIXOAHOW TOK MaroMOLLHOTrO ONTOCUMUCTOpPA MOXeT AOoCTuraTb 1A, HO TONMbKO B MOMEHT
BKMIOYEHUS] BHELUHEro cuMmmucTopa (Mnu napbl TUPUCTOPOB), MO3TOMY Henb3sl WCNONb30BaTb 3TOT BbLIXOA Kak
penenHbli, Harpyxasi ero NOCTOSIHHOW Harpy3koi. Npy NOoAKMOYEHUIO BHELLUHUX CUMUCTOPOB CrieayeT yyuTbiBaTb
orpaHvyeHune no yrnpasnsiiowemMy BbIXOLHOMY TOKY MariloMOLLHOMO BbIXOQHOMO ONTOCUMUCTOPA.
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Kaxabli BbIXOAHOW ONTOCMMUCTOP C BHELIHMM MOLUHBIM CMMUCTOPOM (MW Napow TUPWCTOPOB) MOXET
ObITb nogkntoyeH k nwobon dase (A, B unu C). Kaxabii BbIXOOAHOW ONTOCUMWUCTOP MMEET CBOW BCTPOEHHLIN
[EeTEeKTop HyNeBoro HanpskeHust pasbl MO3BONSAET BKMOYaTh HArpy3Ky TOMbKO NMPU MUHUMArbHOM HanpsbkeHUM Ha
Hewn.

PekomeHayemble cxeMbl MOAKMTOYEHNS BHELLHMX CUMUCTOPOB U Harpy3okK npusedeHsl Ha pucyHke b5.19.

KB3-28C-01 R1 FU1
DO1 - DO4 | ) | R — R
L — -

/N3 /N

~220V
J VS1
C1
R2 T RH N
— N 1] - 1—

PucyHok b.19 — Cxema noOkmo4YeHUs1 BHEWHe20 cuMuCmopa
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B.12 Cxema nogknioyeHus nutepdenca RS-485

Mpeobpa3zoBaTtenb
NHTepdeincos
RS232 (USB)/485 L go 1200m
bliA-485
(BrNn-52)
E R1
At RS485
———> RZD :I-‘
" PRs232 B-l . ]
77,17 IR o
USB RGND :
A+ B- A+ B- A+ B-| pno32ycrpoiicte | At B- A+ B-
01 02 03 30 31
nn-1o0 MUK-22 MUK-25 MTP-8 NUTM-22

PucyHok b.20 - OpeaHu3ayust uHmepgbelicHOU €8513U MexX0y KOMIMbMepoM U peayrsmopamu

1.

K koMnbloTepy MoxeT ObiTb NoakmoyeHo Ao 32 perynsTopoB, BKMoYas npeobpasoBaternb MHTepdencos
BMWN-485 (BM-52).

Ob6wasa annHa kabenbHOW NMHUN CBA3N HE OOIMKHA npeBbiwaTe 1200Mm.

B kayecTtBe kabenbHOW NUHUK CBA3M NPEANOYTUTENBHO UCMONBb30BaTb SKPAHMPOBAHHYIO BUTYIO Napy.

[nvHa otBeTBNEHUI Lo A0oMmkHA ObITb KAk MOXXHO MEHbLLIEN.

K wuHTepdencHelMm Bxogam perynsaTopoB, PacronioXeHbiM B KpPaWHUX TOYKaX COEAUHUTENbHON MUHWUK
HeobXoAMMO MNOAKMIYUTL [Ba TepMuHanbHbiM pesuctopa conpotuenexHnem 120 Om (R1 u R2).
MopxkntoyeHne pesnctopoB k perynstopam NeNe 01 — 30 He Tpebyetcs. MNMoakntoveHne TepMUHAanNbHbIX
pe3ncTtopoB B 6rnoke npeobpasoBaHusa nHTepgencos brNA-485 (br-52) cmotpu B TO Ha BINAN-485 (BMNU-
52). MopkntoveHne TepmMuHanbHux peanctopos B MMM —10 cmoTpu npunoxeHne B11 (pucyHok b.20, B.21,
b.22).
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KnemmHas konoaka KB3-25-11 JnHmns cesisn
\ (skpaHvpoBaHHas BuTas napa)
MpuemonepeaaTymk +A 13
RS-485 | B 14 .
H{— F—— TERm |15 Za
120 om \

GND ] riRon | B \ ________ AN

r= 1
1 MoaknioyeHne 1 BbicokooMHas
100 om A |
BHYTPEHHEro | 3emns
TepMuHaTopa |

PucyHok b.21 - PekomeHOyemasi cxema rnookmodeHusi uHmepgbelica RS-485 ¢ nomowbto KbB3-25-11

KB3-28P-11 JNnHua ceasm
KnemmHas konoaka KB3-28K-11 (sKkpaHMpoBaHHas BuTas napa)
KB3-28C-11
MpuemonepepaTynk +A 12 ( )

RS-485 5 B |13

| RoND | 14
GND ¢—{ ] N
___________ BbicokoomHas
— 100 om \ MNoakntoyeHne !

3emns
TepMuHaTopa i
1

1
e e e e e

PucyHok B.22 - PekomeHAyemasi cxema nodkmroveHuUs uHmepgpetica RS-485 ¢ nomowpro  KB3-28P-11,
KB3-28K-11 unu K63-28C-11

MpumMeyaHnsa no ncnonb3oBaHuio uHTepcenca RS-485.

1. Bce oTBeTBMTENU nNpuemMo-nepenaTynmkoB, NMPUCOEAMHEHHblE K OOHOW obLen nepepatollent NUHUMK,
[OOJDKHBI COrNacoBbIBATLCA TOMLKO B ABYX KpaliHUX TOYKax. [nvHa OTBETBMNEHUA AOMKHA ObiTb KaK MOXHO MEHbLLEN.

2. HeobxoamMmMoCTb 3KpaHMpoBaHns kabenew, no KOTopbiM nepefaeTcs MHopMaLus, 3aBUCUT OT ONNHbI
kabenbHbIX CBA3elM U OT YPOBHS MOMEX B 30HE NPOKNaaku kabens.

3. MNprmMeHeHWe 3KpaHMPOBaHHOW BMTOWN Napbl B MPOMbILLUMEHHBIX YCIOBUSAX SIBNSETCSH NPeANOYTUTENbHbIM,
MOCKOMbKY 3TO 06ecrneunBaeT NonyvyeHne BbICOKOrO COOTHOLLEHUSI CUrHaM/LLYM 1 3aLUMTy OT CUHMa3HOM Nnomexw.

4. NMepemblyka JP3 npegHasHaveHa anst nogknioyveHns tepmuHaTopa (120 Om), ycTaHOBMEHHOMO Ha nnaTe
KB3-28P-11, KB3-28K-11 wnn KB3-28C-11. 3amkHyTOoe cocTtosHne JP3 cooTBeTCTBYeT NOAKMOYEHHOMY

TepMUHATOPY.



MpunoxeHue B.

CBopgHasa Tabnuua napameTpoB
NOTEHUNOMETPUUYECKOro uamepurtens-npeodbpasoBartenb-perynatopa MM-10

66

Epnn- 3HaueH.
n Onana3soH _ w }
YHKT MapameTp HULb! M3MeHeHus no ar nsme CTp. MpumeyaHue
MeHIo P u3me- ymon- HeHuA
napameTpa
peHus YaHUIO
YpoBeHb 1. HacTponka napameTpoB perynartopa
1.00 KoadbdpuumeHT ycunenus | eq. 000,1 —050,0 010,0 000,1
1.01 Bpems uHTerpupoBaHusi | cexk. 0000 — 6000 0260 0001 0000 — oTkn.
1.02 Bpewmsi Cek. 0000 — 6000 0000 0001 0000 — oTkn.
anddepeHUnpoBaHust
1.03 PyHKUMSA NMUHERHOTO TEXH. 000,0 —999,9 200,0 000,1 000,0 — oTkn.
N3MeHeHUs 3agaHHon en.
TOYKM /MUWH
1.04 CurHanusauus TEXH. -19,99...99,99 pX 000,0 Mnagwwin CBsi3aHHbIN
OTKITOHEHUS "MUHUMYM en. -9999...9999 mV paspsg napameTp 2.00
pX (pH), Eh (mV)"
1.05 CurHanusauus TEXH. -19,99...99,99 pX 000,0 Mnagwwun CBsi3aHHbIN
OTKIIOHEHUs "Makcumym | ep. -9999...9999 mV paspsg napameTp 2.00
pX (pH), Eh (mV)"
1.06 'mctepesnc TEXH. 00,00...99,99 pX 000,0 Mnagwwmi CBsA3aHHbIN
curHanu3aumm pX, Eh en. 0000...9999 mV paspsia napameTp 2.00
2-X 1 3-X NO3MLMOHHOIo
perynstopa
1.07 Maponb Bxoga Ha 0000 - 9999 0002 YcTaHoBneHo

YPOBHWN 02 — 16

N3roToBuTENEM
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NMpunoxeHune B. (MpoaonxeHue)

CBogHasa Tabnuua napameTpoB
NOTEeHLMOMETPUYECKOro uamepurensa-npeobpasoBarenb-perynaropa Mn-10

Eaun- [nanasoH 3HaueH.
MyHKT n HULbI no- Llar name- c Movumeyanue
MEeHIo apametp nusme- n3mMeHehmsn ymon- HeHusA P- P
napameTpa
peHus YaHUIo
YpoBeHb 2. KoHdurypaumsa Bxoga "napametp pX, Eh" (Al1
2.00 Bbi6op Tvna 0000 — pX (pH) 0000 -19,99...99,99 pX
13MepsieMoro 0001 — Eh (mV) -1999...9999 mV
napameTpa Bxoga Al1
2.01 Twn Bxoga Al1 napameTp 0000 — 0-5, 0-20 mA 0000 Twn curHana ot
pX (pH), Eh (mV) 0001 —4-20 mA npeobpasoBarens
Mr-10-1
2.02 MocTosiHHasn BpemeHn Cex. 000,0 - 600,0 000,0 000,1 0000 — oTkntoveH
umcpoBsoro unstpa
Bxoaa Al1
2.03 HwxHuii npegen TEXH. -9999...9999 mV 0580 Mnagwwn CBsi3aHHbIN
pasmaxa Likanbl en. paspsa napametp 2.00
2.04 BepxHun npegen TEXH. -9999...9999 mV -960 Mnagwwun CBsi3aHHbIN
pa3smaxa Lwkarnbl en. paspsg napametp 2.00
2.05 KoopauHata mV -9999...9999 mV -050 Mnagwwmi MNapameTp
N30MOTEeHLUManbLHOM pasps 3MEeKTPOAHON
TOuYkU Ei CUCTEMBI
2.06 KoopauHata pX -19,99...99,99 pX 07,00 Mnagwwmi MNapameTp
N30MOTEeHUManbLHOM pasps 3MEeKTPOAHON
TOYKM pXi CUCTEMBI
2.07 BaneHTHOCTb -002- -2 OTpuuaTenbHas -
namepsieMoro noHa N -001- -1 051 KATMOHOB,
0000 — He ucnonea. nonoXuternsbHas -
0001 - 1 0001 Ans aHNOHOB
0002- 2
2.08 CwmelleHne Bxoaa Al1 TEXH. -19,99...99,99 pX 00,00 Mnagwwun NHavkaums n
napameTp pXcMm, Ehcm en. -9999...9999 mV paspsa N3MEHeHne
napametpa pXcMm
(vnun Ehcwm)
2.09 Nnaukaums Bxoga Al1 TEXH. -19,99...99,99 pX 00,00 Mnagwwun NHgukauus
napameTp pX, Eh en. -9999...9999 mV pa3psg pX (Eh), a
N3MeHeHne
pXcMm (Ehcm)
2.10 Koppektupytoiiee mV/pX | -2,00...2,00 00,00 Mnagwwun Muavkaumsa St
3Ha4YeHWe KPYTU3HbI pa3psg (KpYT3uWHbI),
XapaKTepuCTUKM SKop n3MeHeHve Skop
2.1 Koppektupytolee mV/pX | -2,00...2,00 00,00 Mnagwwin WHaukaums pX,
3Ha4YeHWe KPYTU3HbI pa3psg n3MeHeHue Skop
XapaKTepuCTUKM SKop
212 Koppektupytollee mV/pX | -2,00...2,00 00,00 Mnagwwn Wnaukauus Skop,
3Ha4YeHWe KPYTU3HbI pa3psg n3MeHeHue Skop
XapaKTepUCTUKM SKop
2.13 Honyctumas eq. 0000 - 0050 0000 0001 3awmTa ot
ANUTENbHOCTb MMMYNbCHbIX
MMMYIbCHOW NOMEXU nomex
lpumeyaHue: cmoTtpuTe N.5.9 gaHHoro P3.
2.08
2.05 2.09

pX =

2.07
N

*(E-Ei)

e

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

/

2.10
2.1
2.12

+ (pXi + pXcm)

2.06
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MNMpunoxeHue B. (MpoaomkeHue)

CBogHasa Tabnuua napameTpoB
NOTEeHUNOMETPUUYECKOro usmepurtensi-npeodbpasoBartenb-perynatopa MM-10

Epn- 3HaueH.

n Owvana3soH ) w }

YHKT Mapamer, -y N3MeHeHus no ar nsme Crp. Mpumeyanue

MeHIo P P u3me- ymon- HeHuA

napameTpa
peHus YaHUIo
YpoBeHb 3. KoHdurypauus Bxoaa "temnepatypa koppekuumn" (Al2)

3.00 Tun Bxoaa Al2 0000 — 0-5,0-20mMA 0000 [OwnanasoH
(Temnepatypa 0001 — 4-20mMA n3mepsieMbIxX
KoppeKumm) 0002 - TCM 50M TeMmneparyp:

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

Pt50
0005 — TCI 10001

Pt100

3.01 [MocTosiHHasi BpemeHun Cex. 000,0 - 600,0 000,0 000,1 0000 — oTknto4eH
Lmdposoro unstpa
Bxoga Al2

3.02 Pexvm koppekuum no 0000 — aBTOMaTNY. 0000 ATK
Temnepartype 0001 — py4Houn PTK

3.03 3HauveHne Temnepatypbl | °C -50,0 - 200,0 020,0 000,1 Mpn 3.02=1
npu pexmme py4yHon
KoppeKumm

3.04 HwxHuii npegen °C -9999...9999 - 50 Mnagwwmn
pa3maxa LKkanbl gatyvka paspsg
TepMOKOMMEeHcaLmm

3.05 BepxHui npegen °C -9999...9999 200 Mnagwwun
pa3maxa LKkanbl gatyvka paspsg

TepMOoKoMNeHcaumnm
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MNMpunoxeHue B. (MpoaomkeHue)

CBogHasa Tabnuua napameTpoB
NOTEeHUNOMETPUUYECKOro uamepurtens-npeodbpasoBartenb-perynatopa MM-10

Epn- 3HaueH.

n Owvana3soH ) w }

YHKT n HULbI no ar usme Cro. MNoumeyanme

MeHIo apamertp u3me- N3MEHEHNA ymon- HeHuA P P

napameTpa
peHus YaHUIo
YpoBeHb 4. KoHdurypaumsa auckpetHoro Beixoga DO1 "

4.00 Homep aHanoroeoro 0000 — Bxoa Al1 0000 Tun Bxopa Al1
BxoAa (MCTOYHUK 0001 — Bxoa Al2 3aBUCUT OT
aHanorosoro curHana) 0002 — paccornaco- napametpa 2.00
ANns ynpasneHuns BaHuWe perynsitopa pX, Eh
OUCKPETHBIM BbIXO40OM (50%+E)

DO1 0003 — 3apaHue
perynsitopa
0004 — BbIxOA,
aHarnoroeoro
perynsitopa

4.01 Jlornka paboTbl 0000 — 0004 0001
BbIXOOHOrO yCTpOWCTBa
DO1 0000 - He ucronbayeTcs, Cwm. npumedaHue 2)

BbIXOA4 OTKN
0001 — 6onbe MAX
0002 — meHbLe MIN
0003 - B 30He MIN-MAX
0004 - B He 30HbI
MIN-MAX
(oTHOCUTENBHO
MIN- MAX
COOTBETCTBYHOLLErO
DO)

4.02 Ycraska MIN  DO1 TEXH. B ananasoHe wkanbl | 020,0 000,1

en. BblIbpaHHOro TMna
aHanoroeoro curHana

4.03 YcraBka MAX DO1 TEXH. B guanasoHe wkanel | 080,0 000,1

en. BblIbpaHHOro Tvna
aHanoroBoro curHana

4.04 ['McTepesuc BeIXogHOro TEXH. 0000 — 9999 0010 0001
yctpovictea DO1 en.

4.05 BesonacHoe nonoxeHue 0000 — nocneaHee 0000
BbIXOAHOrO yCTpocTBa norioXxeHve
DO1 B cnyyae oTkasa 0001 — oTkn.

[aTtyunka, NMUHUK CBA3KN 0002 — BKn.
U N3MEePUTENIBHOTO
KaHana
YpoBeHb 5. KoHdurypaums auckpetHoro Bbixoga DO2 "

5.00 MapameTpbl ypoBHs 5 Cwm. napameTpsbl

...... aHarnornyHbl ypOBHSs 4

5.05 napameTpam ypoBHs 4

YpoBeHb 6. KoHdurypaums amckpetHoro Bbixoga DO3 "

6.00 MapameTpbl ypoBHs 6 Cwm. napameTpsl

...... aHanornyHbl ypoBHs 4

6.05 napameTpam ypoBHs 4

YpoBeHb 7. KoHndurypaumus amckpetHoro Bbixoga D04 "

7.00 MapameTpbl ypoBHs 7 Cwm. napameTpsbl

...... aHanornyHbl ypoBHs 4

7.05 napameTpam ypoBHs 4

MpumeyaHusi No KOHghu2ypayuu AUCKPEeMHbIX 8bIX0008:

1) CurHanbl DO1-DO4 sBnstoTca cBobogHO-NporpaMmMupyembiMu. T.e. ecnu kakon-nubo uns curbanos DO1-DO4 He
3a[eNCTBOBaH B CTPYKType BblbpaHHOro tuna perynsitopa (cm. napametp 10.03), To cBOOOAHLIA AUCKPETHBIA BbIXOL MOXET B
COOTBETCTBMU C BbIOpPaHHOW norukor paboTbl M ycTaBKkaMu yNpaBnATbCA OOHUM M3 BblIOpaHHbIX aHamnoroBbIX CUrHarmoB (CM.
napameTpsl 4.00, 5.00, 6.00, 7.00).

2) CocTosiHue COOTBETCTBYIOLLErO AUCKPETHOTO Bbixoda npu 4.01=0000:

2.1. Beixog omkntodyeH, ecnv 4.05=0000 unu 0001.

2.2. BbIxopg eksoYeH npn HegoCTOBEPHbIX AOaHHbIX KaHana npu OTKasax AaTyuka, JUMHUKU CBA3U WUInn

usMepuTenbHoro npeobpasosatens (cMm. napameTp 4.00), ecnu 4.05=0002.
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MNMpunoxeHue B. (MpoaomkeHue)

CBogHasa Tabnuua napameTpoB
NOTEeHUNOMETPUUYECKOro uamepurtens-npeodbpasoBartenb-perynatopa MM-10

Eaun- 3HaueH.
Owvana3soH
MyHKT n HULUbI no- Lar name- c n
MeHIo apameTp name- M3MeHeHus ymon- HeHus: Tp. pumeyaHue
napameTpa
peHus YaHUIO
YpoBeHb 8. Pe3epB
MapameTpbl JaHHOTO
YPOBHS
3ape3epBUpOBaHbl AN
Byaywmx 5
MCMNOonb30BaHU
YpoBeHb 9. KoHdurypauus aHanorosoro Beixoga AO1(2)*
9.00 PyHKUMA 0000 — Ex, Bxoa Al1 Tonbko ans
peTpaHcMuccum. 0001 — pH, Bxog Al1 PYHKUUM
0002 — T°C, Bxog Al2 peTpaHcMuUccum
McTOYHUK aHanoroBoro 0002 — paccornaco- (Bo BCeX
curHana gns BaHuWe perynsiropa CTPYKTypax
yrnpaBreHuns (50%+E) perynatopos
aHanoroBbIM BbIXO40M 0004 — TekyLiee kpome 10.03=1)
AO2 3afilaHue perynsartopa
0005 — nonoxexune BHyTpeHHAs
MexaHu3ma nepemeHHasi
MMMYNbCHOro crnexeHusi 3a
perynsTtopa BbIXOAOM 6e3
obpaTHou cBs3u
9.01 HavanbHoe 3HauyeHune TEXH. -9999 ... 9999 0000 Mnagwwun B eanHunuax
BXOZHOrO curHana en. -19,99...99,99 pX 00,00 paspsia n3mepsieMon
paBHoe 0% BbIXOOHOrO -9999...9999 mV 0000 BEITUYUHBDI
curHana -50,0 - 200,0 °C 000,0
9.02 KoHeuHoe 3HaueHne TEXH. -9999 ... 9999 0000 Mnagwwmn B eanHuuax
BXOQHOroO curHana en. -19,99...99,99 pX 00,00 paspsa namepsemon
paBHoe 100% BbIXOQHOIO -9999...9999 mV 0000 BEITUYUHDI
curHana -50,0 - 200,0 °C 000,0
9.03 Hanpasnenue 0000 — npsmon 0000 AO =y
BbIxogHoro curHana AO 0001 — nHBEpCHbIN AO =100% -y

*NMpumeyanue. Ecnu nepsoiii aHanoroebin Boixon AO1 He 3apeiicTBoBaH B CTpykType MW[-aHanorosoro perynsitopa, TO
HacTponku ypoBHs 9 ByayT akTyarnbHbl ANs NepBoro aHanoroeoro Bbixoga AO1, BTopoi aHanoroBbivi Bbixogd AO2 B 3TOM criydae
ucnonb3oBaTbca He byaeT. Ecnu xxe AO1 mucnonb3yeTcs perynatopoM, TO HacTPOMKM ypoBHSA 9 OyayT akTyanbHbl AN BTOPOro
aHanoroBoro Bbixoga AO2.
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MNMpunoxeHue B. (MpoaomkeHue)

CBogHasa Tabnuua napameTpoB
NOTEeHUNOMETPUUYECKOro uamepurtens-npeodbpasoBartenb-perynatopa MM-10

Enun- 3HaueH.
n Owvana3soH ) w }
YHKT MapameT HLE! N3MeHeHus no ar nsve Crp. Mpumeyanue
MeHI0 P P n3me- ymorn- HeHus
napameTpa
peHust YaHUIO
YpoBeHb 10. KoHdurypauusi CTpyKTypbl perynsartopa
10.00 | Bpemsi mexaHuama Tm Cek. 000,0 —999,9 060,0 000,1 10.03=2;3
Mepwopg cnepoBaHus 10.03=6
mmnynescos Tp
10.01 MuHuManbHas AnuTenb- | Cek. 000,0 —999,9 002,0 000,1 10.03=2;3
HOCTb UMnynbca TMUH
MakcumanbHasa anutenbs- 10.03=6
HOCTb uMnynbca Tmax
10.02 | 3oHa HeuvyBCTBUTENb- TEXH. 000,0 —999,9 000,0 000,1 [aHHbin napa-
HOCTU 3-X MO3ULMOHHOMO | en. MeTp npeacras-
perynsitopa NSIET NONOBUHHOE
(mepTBas 30Ha) 3HaYeHVe 30Hbl
10.03 | Twn perynsaTtopa 0000 — nHavkaTop Cwm. pa3gen 5.6
0001 — ananorosbivi ¢ | 0001
BHYTPEHHeN
obpaTHo CBA3bIO
0002 v 0003 —
MMMYNbCHBbIN
perynsitop
0004 — 3-X NO3ULIMOH.
0005 — 2-X NO3MLUMOH.
0006 — MMMynbCHbIN
-perynsatop
10.04 | HanpaBeneHve gencteus 0000 — obpaTtHoe 0000 E =8P -PV
perynaTopa 0001 — npamoe E=PV-SP
10.05 | CraTudyeckas 0000 — oTkntoyeHa 0000 Pexvum PYY-ABT
HanaHcupoBka 0001 — BknoYeHa
10.06 | CkopoCTb AMHAMUYECKON | TEXH. 000,0 —999,9 200,0 000,1 Mpu PV<SP
H6anaHCMpOBKK B CTOPOHY | ed. 000,0 — oTkn.
yBenn4yeHus /MVH Pexum PYY-ABT
10.07 | CkopoCTb ANHAMUYECKON | TEXH. 000,0 —999,9 200,0 000,1 Mpu PV>SP
GanaHCMpoBKM B CTOPOHY | en. 000,0 — oTkn.
YMEHbLUEHMNSA /MVH Pexum PYY-ABT
10.08 | OrpaHunyerne MMNH % 0,0 -099,9 000,1
aHaroroBoro BbIxoaa
(vnn aHanoroBow A4enku
MMMYNbCHOrO
perynsaTtopa)
10.09 | OrpaHunyerHne MAKC % 0,0 -099,9 000,1
aHarnoroBoro Bbixoda
(vnn aHanoroBow A4enku
MMMYNbCHOrO
perynsitopa)
10.10 | BesonacHoe nonoxexHve 0000 — nocnepHee 0000
BbIXO4a perynstopa B NoroXxeHve
crnyyae oTkasa gaTyvka, 0001 -0% (oTkn.)
TNVHUM CBA3U NN 0002 — 100% (Bkn.)
M3MepUTENbLHOro kaHana 0003 — 6e3onacHoe
NoroXxeHve
ycTaHaBnmBaemoe
nonb3oBaTenem
10.11 | 3HauyeHne GesonacHoro % 0,0 - 099,9 000,0 000,1 Mpun 10.03=3
NoSIoKeHNs
yCcTaHaBnMBaemMoro
nonb3oBaTenem
10.12 | Crpyktypa NNO 0000, 0001 0000 0001 0 — paralel
perynaTopa 1 — mixed
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MpumeyvaHus.

*1) 3apepxka cpabatbiBaHus kntoyer BOJIbLUE, MEHBLIE (Bpems naysbl, nocrne KOTOpOro BO3MOXHO
U3MEHeHWe HanpaBsreHVs OBWKEHUS UCMONMHUTENBHOrO MexaHn3Ma npu COOTBETCTBYHIOLLEM paccornacoBaHuu Ans
3-X NO3MLMOHHOrO perynsTopa cocTaBnseT 3 CeKyHAbl.

*2) 3-X NO3MUMOHHBIN perynsatop paboTaeT TOMbKO B NPAMOM TUMe ynpasneHus perynartopa. Ha pucyHke
B.2 nokasaHa pabota Bbixogos perynatopa — DO1(6onbwe) 1 DO2 (MeHbLue). ToncTon nuHWEn nokasaHa pabota
BbIXOZ0B perynsatopa 6e3 ucnonb3oBaHus ructepesnca (1.06=0000). Ecnu BBegeH ructepesuc, To perynstop oyaet
paboTaTb MOMHOCTBLIO MO pUCYHKY B.2. Kak BUAHO 13 pucyHKa, Korga napameTp pacTeT U CTaHOBUTCH YyTb Gonblue
3aJaHHOM TOYKW, TO BO3HMKAET CUTyauus Korga BKIIHOYEHbl [Ba BbiIXxoAa. JOTO He AOMyCTMMO Korga perynstop
yrnpaBnsieT peBepcMBHbLIM ABurateneM. Ansa nsbexaHns nogobHON cuTyaumm HeobxoamMMo 1Crnonb3oBaTb NapameTp
10.02 — 30Ha HevyBCTBUTEMNLHOCTN 3-X MO3ULMOHHOIO perynsatopa (MepTBas 30Ha). TorAa BbIXOAbl perynsatopa
OynyT paboTaTb N0 NOrMKe NokasaHHoWM Ha pucyHke B.1.

*3) BanaHcupoBKa BbLINOMHAETCS MPU NEPEKIOYEHUN U3 PYYHOrO pexuma B aBTOMaTUYecKuin Ans
obecneveHns pexuma 6e3yaapHocTu.

*4) OrpaHuyeHvie ynpasnsooWnX BO3AeNcTBUiA. paHuubl AaHHOrO napameTpa HaxoAsaTcs B npegenax
okorno —-10% un +110%. Bce xe cnegyetr obpaTuTb BHMMaHWE Ha TO, YTO PErynaATop He MOXET BbiaBaTb
oTpuuarteneHble Toku. Ecnv ynpaensiiowiee BO3AeNCTBME B OrpaHWYeHHOM paboyeM pexvme JoCTuraeT ogHOM u3
BenuuuH (-10%, +110%), To ganbHenwasa wHTerpauust 6yaeT npepsaHa C Tem, 4YToObl n3bexaTb UHTerpanbHoOro
HacbllWeHns. TeM cambiM rapaHTUpyeTcs, 4YTO Nocrne UHBEPCUMU NOMSPHOCTU paccornacoBaHns perynMpoBaHus ToT
Yac MOXeT nocnefoBaTbh N3MEHEHWE YyNpaBnsioLWero BO34enNcTBmS.

DO1 _ucrepesuc )
A (ng‘* Gonbwe) — ‘\ N
.................... - | '
| y O .
v |
0 >
)
o MepTBasizoHa ;. MepTBas 30Ha |
; oo >« 10.02

PucyHok B.1 - pacbuk pabombi duckpemHbix 8bix0008 3-X Mo3UUUOHHOZ0 peayiimopa C UCroib308aHUeM
30HbI HevyscmeumernbHocmu (10.02)
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PucyHok B.2 - paghuk pabombi 3-x No3UyUOHHO20 peayrnsimopa C UCMonb308aHueM aucmepesuca Ho 6e3
30HbI HeYyg8cmeume ibHocmu
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NMpunoxeHune B. (OKkoH4YaHuKe)

CBogHasa Tabnuua napameTpoB
NOTEHLMOMETPUYECKOro namepurensa-npeobpasoBarenb-perynaropa [Mn-10

Eaun- 3HaueH.
n Owvana3oH ) LWar
YHKT n HILILI no - Cp. MpumeyaHue
MeHIo apameTp u3Me- M3MeHeHus ymon- usme P p
napameTpa HeHuA
peHus YaHUIo
YpoBeHb 11. MNapameTpbl ceTeBOro oomeHa

11.00 | CeteBou agpec (Homep 0000 — 0255 0000 0001 0000 — oTkntoyeH
npubopa B cetu) OT Cetn

11.01 | CkopocTb obmMeHa 6ut/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
11aKT = 250 MKC

11.03 | Koa v mogenb nsgenus. 60.XX CnyxebHas
Bepcus NporpaMMHoOro uHdbopmaLms
obecrneyeHus Kop 60

Bepcusa XX
YpoBeHb 12. KanubpoBka Bxoaa "napametp pX, Eh" (Al1)

12.00 | KanubpoBka Hyns TEXH. -9999...9999 mV 00,00 Mnagwwun CBsi3aHHble
aHanorosoro Bxoga Al1 en. paspsa napameTpbl
(napameTp pX, Eh) 2.03, 2.04

12.01 KannbpoBka makcuMmyma | TEXH. -9999...9999 mV 00,00 Mnagwwun CBsi3aHHble
aHanorosoro Bxoga Al1 en. pasps napameTpsbl
(mapameTp pX, Eh) 2.03, 2.04

YpoBeHb 13. KanubpoBka Bxoga "temnepartypa Koppekuun" (Al2)

13.00 | KanubpoBka Hyns °C -50,0 - 200,0
aHanorosoro Bxoga Al2
(Temnepartypa
KoppeKumm)

13.01 | Kanunbposka makcumyma | °C -50,0 - 200,0
aHanorosoro sBxoga Al2
(Temnepatypa
KOppeKLUmm)

YpoBeHb 14. KannbpoBka nepBoro aHanoroeoro Bbixoaa (AO1)

14.00 | Kanubposka aHanorosoro
Bbixoga AO1

14.01 Kanubposka Hyns 0000 — 0200 0001
aHanorosoro Bbixoga AO1

14.02 | Kanubposka makcumyma 0.500 - 1.500 0.001
aHanorosoro Bbixoga AO1

YpoBeHb 15. KanubpoBka BToporo aHanorosoro Bbixoga (AO2)

15.00 | Kanubposka aHanorosoro
Bbixoga AO2

15.01 Kanunbposka Hyns 0000 — 0200 0001
aHanorosoro Bbixoga AO2

15.02 | Kanubposka makcumyma 0.500 - 1.500 0.001
aHanorosoro Bbixoga AO2

YpoBeHb 16. Pa3pelwieHne nporpaMmmmpoBaHus. 3anmcb

16.00 | PaspeleHue Bxoga Ha 0000 — 3anpeLleHo
YPOBHN 2 — 16 0001 — paspeLueHo

16.01 | 3anucb napameTpoB B 0000 — 3anpeLleHo
9HeproHe3aBncuMyto 0001 — paspeLueHo
namsiTb

16.02 | Bbibop mogenu 0,1,2,3-1

aHarnoroBbli BbIX04
4,5,6 — 2 aHanorosble

BbIXo4bl

MpumeyaHune. YpOBHU KOHpUIypauum n HaCTPOeK CM. pasaen 6.5 rnasbl 6.




74

MpunoxeHue I.

OcHOBHbIe TepMUHbI 1 onpeaeneHus pH-usmepeHun

BaneHTHocTb (Basicity) - 3To ChnocoGHOCTb aToMa OMpPEAENEeHHOTO 3MEeMEHTa MNPUCOEAUHSITL
onpefeneHHoe YMCNo aTOMOB APYrMX 31IEMEHTOB.

Bopopoa (Hydrogen) - GecuseTHbin ra3 Hp, 6e3 3anaxa m BKyca, MIOXO pacTBOpPsieTCs B BOAE.
PacnpocTtpaHeH B Buae coeguHEHWIA - BXOOWT B COCTaB BOAbl, PACTEHWN, XMBOTHbIX, HE(TN, KAMEHHOro yrns,
NPUPOAHbLIX ra3oB M MUHepanos. Bogopon - cambin nerkvn ras, oH B 14,5 pa3a nerye sosgyxa.

BopopoaHbi nokasatenb pH (Value pH) - 310 oTpyuaTenbHbli 4ECATUYHBIA NorapugM KOHUEHTpauum
BOOOPO-NOHOB. pH=-Ig[H+]. Hanpumep, npu [H+]=10'1, pH=1; npu [H+]=1O'5, pH=5 n 1.4. 3Has KOHUEHTpauuio
BOOOPOA-MOHOB, MOXHO onpedenutb pH pactBopa n HaobopoT. PacTBopbl, B KOTOPbIX KOHLEHTpauus BOOOPOA-
MOHOB MpeBbIliaeT KOHLIEHTpaUMio rapokcua-moHos [H][OH], HasbliBaloTcs KucrbiMW. PacTBOpbl, B KOTOPbIX
KOHLIEHTPaLIMs BOAOPO/-MOHOB MeHbLLE, YeM ruapokena-uoHos [HJ[OH], HasbiBaloTCA LLEMNOYHLIMM.

B HenTpanbHbIx pacTBopax [HJ']=LOH']=1O'7 mMonb/n, pH=7.
B wwenouHsIx pacteopax [H']>10" mons/n, pH<7.
B kMcnoTHbIX pacTBopax [HJ']<1O'7 monb/n, pH>7.

O6Lime cBONCTBA Pacmeopos Kucaom obycrnoeneHsl kaTuoHamu Bogopoaa [H']. KoHueHTpaums kaTuoHos
BOAOPOAA - KONMYeCTBEHHasA Mepa KMCMOTHOCTU cpedbl.

O6wme cBoMCTBaA OCHO8, B 4aCTHOCTU pacmeopos wesnoyel, 0bycnosneHbl ruapokcng-noHamm [OHT.
KoHUeHTpauunsi rmapoKCUA-MOHOB - KONMYeCTBEHHasA Mepa LLenoYHOCTY cpeapl.

Kucnotamu (Acid) HasbiBaloT coeauMHEHUs, B COCTaB KOTOPbIX BXOAAT atombl 8odopoda, CrOCOGHble
3ameLlaTbCcst aToMamMn MeTannoB (knaccudeckoe onpeaenexune). B pesynbtaTte atoro obpasytorcsa conu.

H2SO04 + Zn = ZnSO4 + Hat

Kucrnota conb

OcHoBHOCTb kucnotbl (Basicity of an acid). Yucno aTomoB BogopoAa KWCMOThbl, CMOCOGHbLIX
3amellaTbCcs aTomamu MeTanna ¢ obpasoBaHMEM CONK, onpeaensieT 0OCHOBHOCTb kucrnoTbl. Tak, HCI, HBr, HNO; -
0OHOOCHOBHbIE, H2S, H2S04, HoCO3 - aByxocHoBHbIE, H3PO4, H2ASO4 - TPEXOCHOBHbIE.

LWenovyamu (Alkali) - aBnsaoTCcs ruapokcuabl WEeNoYHbIX MeTannoB (3neMeHTbl rmaBHov nogrpynnsl 1-i
rpynnbl) U LWenoYHO-3eMernbHbIe (3NEeMEHTbI rMaBHON NOATPYNMbl 2-1 rpynnbl, kpome 6epunnusa n mardus). Lenoun
- 9TO MOHHbIE coeanHeHus. B yanax KpucTannmyeckMx pelleTok TBepAbIX Lernoyen HaxoaAaTCs MOHbI MeTanmnos 1
TMAPOKCUA-MNOHBI.

Monb (Mol) - 3aT0 KOnM4YecTBO BelecTBa, KOTOPOE COAEPXKUT CTONbKO YaCTWL, - CTPYKTYPHbIX 3M1EMEHTOB
BeLlecTBa (MOSEeKy, aTOMOB, MOHOB), CKOJIbKO aTOMOB €CTb B M30TOMNE yrrnepoaa 2C maccoit 0,012kr. Monb - ogHa
13 CeMU OCHOBHbIX eanHul CA.

MonsipHaa macca (Molar weight) - 310 dm3mdeckas BenuynHa, KOTOpasi ONpeaensieTca OTHOLUEHUEM
MaccChbl BeLeCTBa K KONMYECTBY BELLECTBA, KOTOPOE el COOTBETCTBYET.

MonsipHbin 06beMm (Molar volume) - 310 bmanyeckas Benm4uMHa, KOTopas onpenenseTcad OTHOLUEHUEM
obbema BeLLecTBa K KONIMYECTBY BELLECTBA, KOTOPOE el COOTBETCTBYET.

PacTtBop (Solution) - 3TO romoreHHas cucrtema, KoTopas COCTOMT M3 ABYyX unu Gonee KOMMNOHEHTOB:
pacTBOpUTENs, pacTBOPSEMbIX BELLUECTB M NPOAYKTOB UX B3aVMOAENCTBUS.

PacTtBopbl 6biBatoT xuakumm (liquid), TBepabimu (solid) n razoobpasHeimmn (gaseous). MNprmepamm XUgknx
pacTBOpPOB HABMATCA PacTBOPbI COMen, caxapa W cnupta B Boge, Moda B cnupTe W Ap., TBEpAbIX - ChnaBsbl
(pacTBOpPbLI OOQHOMO MMM HECKOMNbBKMX MEeTanmnoB B Apyrom). [azoobpasHbiMM pacTBopamu ABNATCA BO3AYX U Apyrue
CMeCH rasos.

CoBpeMeHHasa Teopusi pacTBOPOB paccMaTpuBaeT pacmeopeHUe Kak COBOKYNMHOCTb TakMX NPOLECCOB:

1) B3aumopgencTeme pacTBOpUTENS C YacTULAMUN PACTBOPEHHOIO COEAMHEHWS - COlb8amMauyust;

2) paspyLueHne CTPYKTYpbl UMK KPUCTaNIMYECKMX PeLleTOK PaCTBOPEHHOIO BELLECTBA - UOHU3aUUS;

3) pacnpegeneHve conbBaTMPOBaHHLIX YacTuL B 0bbeme pactBoputens - duggy3us.

PactBop, B KOTOpOM BellecTBO 6Oorblle He pacTBopsAeTcs ANs AaHHOW TemnepaTypbl, Ha3blBaeTcs
HacblWeHHbIM pacTBOPOM (saturated solution).

PacTtBop, B KOTOpOM BeLLECTBO elle MOXEeT pacTBOPATCA ANA [aHHOW TemnepaTtypbl, Ha3biBaeTcH
HeHacblUWeHHbIM pacTBOpoM (non-saturated solution).

Anektponutbl (Electrolyte) - 310 BewlecTBa, KOTOpble BO BpeMs pacTBOpeHWs B Bode (Mnu Opyrom
NonsIpHOM pacTBOpPUTENE) UMW pacniaBfeHMn pacnafatoTcs Ha MOHbI, U NMOTOMY WX PacTBOPbI UMM pacrnsasbl
NPOBOASAT 3MEKTPUYECKMIA TOK.

Heanektponutbl (Nonelectrolyte) - BewlecTBa, KOTOpble BO BpeMS pacTBOPEHUS UMW pacnnaBneHum He
pacnagarTcs Ha MOHbI M MOTOMY MX PacTBOPbI (pacnaBbl) HE NPOBOAAT 3NIEKTPUYECKUIA TOK.
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pH Benn4uHblI 06WwWMe MHAYCTPUarbHbIX U ObITOBLIX MPUMMEHEeHUN

CpeaHue Touku Ph-guanasoHoB
ANsi TeEXHOJIOrM4YeCKUX NPoLeccoB

CunbHO-WENoYHble pacTBOPbI

Mowka 6yTbInok
MeAaHble NOKpLITUSA (MeaHeHue)

MeTtannusauums naTyHbiO

CmsiryeHue cogomn

AkBapuym c corneHou Bogou

Bopaa nnaBatenbHoro 6accenHa

AkBapuym c npecHon Boaon

Mpoueccbl NnuBOBapeHus

HukenupoBaHue

MpounsBoAcTBO NULLEBbIX npoAaykToB

MpounsBoacTBO, NPUroTOBNEHNE pacconoB

dotonuTtorpacdus

CUNbHO-KMCNOTHbIE pacTBOpPbLI

14,0

13,0

12,0

11,0

10,0

9,0

pH-3HaYeHus HekoTOPBLIX
OObIYHbIX BellecTB

8,0

7,0

6,0

5,0

4,0

3,0

2,0

1,0

0,0

[JomallHAA Weno4vb

OTtb6enuBaTtenb

Ammunak

Monoko okcuaa MarHusa

BopHoe MbIo, 60pHbIN pacTBOp

NMuuweBas copa

Mopckas Boaa
KpoBb

AvctunnupoBaHHasa Boaa

Monoko

3epHo

BopHas kucnorta

AnenbLCUHOBbLINA COK

Ykeyc

JINMOHHBbIN COK

KncnoTta akkymynsaTopHbix 6aTtapen
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Ucnonb3oBaHue cTaHAApPTHbLIX 0ydepHbIX pacTBOPOB

Tabnuua sHaveHui pH cTaHaapTHbIX 6ydepHbIX pacTBOPOB

0,05m* pactBop |HacbllweHHbIN 0,05m* pacTBOp [0,025m* pacTBop 0,01m* pacTBOp HaTpus

TeTpaokcanata |npu +25°C Kanus Kanus TeTpaGopHOKUCIOro

Kanus pacTBop Kanusi  |pTanMeBOKMCIIOro cocchopHokucnoro

BMHHOKUCNOro  (KUcnoro oAHO3aMeLLeHHOro 1
KMcnoro 0,025m* pactso
Tp,°C HaTpusA P P
c¢ochopHokucnoro
[ABYy3amelleHHOro

0 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

lpumevyaHue. m* (MonsipHasi secoeasi KOHyeHmMpauyus) -
- yucro monell pacmeopeHHo20 selyecmsa, npuxodsiweecsi Ha 10002 pacmeopumens.




77

NMpunoxeHune E. (OKoH4YaHuUe)

pH-meTpusa

CraHpapT-TUTpbI
ANA NpUroToBrieHUs 6ydepHbIX pacTBOPOB 2-ro pa3spspa

MpounsBoautens - L'|e|I)Ka(:CKVII‘?I rocyﬂapCTBeHHblﬁ 3aBo4 XMMUYECKUX peakTUuBoB

Tun 1 Kanwi TeTpaokcanar 0,05m KH3C405*2H,0 pH=1,68 npu 25°C
Tun 2 |[Kanuii BAHHOKUCIbIN KUCTbIN Hacbiw,. npu 25°C KC4H506 pH=3,56 npu 25°C
Tun 3 |Kanui dptanmeBoKnUCbIN KUCTbIV 0,05m KCgHs04 pH=4,01 npun 25°C
Tun 4 |Kanui ocopHOKUCTbIM OgHO3aMELL,. 0,025m KH,PO,4 pH=6,86 npu 25°C
HaTtpuin pocchopHOKMCNBIN ABY3aMELL. 0,025m Na;HPO, pH=6,86 npu 25°C
Tun 5  |Hatpwuit TeTpabopHoKUCHbIV 0,01m Na,B40;*10H,0 pH=9,18 npu 25°C
Tun 6 [TvgpaTt oKMcK Kanbums Hacbiw,. npu 25°C Ca(OH), pH=12,45 npu 25°C

MHCprKLIMH K UCMOMb30BaHUIO CTaHAAPT-TUTPamMu Ansa pH-metpumn

1. Cnoco6 npurotoBneHus o6pasuoBbIX 6ycdhepHbIX paCTBOPOB U3 CTaHAAPT-TUTPOB
[ns npurotoenenns obpasuosbix 6ydepHbix pactBopoB no FOCT 8.134-74 n TOCT 8.135-74 HeobxoQnMO copepXKrMoeammnyrbl
KONMYECTBEHHO NEPEHECTMU B NUTPOBYIO MEPHYIO KONby 1 pacTBOpuTb B AUCTUNNUpoBaHHoW Boge.lpy npurotoBneHnn 6ydepHbIx
pactBopoB bocdaTtos, Oypbl U ryapaTa OKUCK KanbUMA [OMMKHa WMCMOMb30BaTbCAAMCTUNNMPOBAHHAA BOAA, He coAepXalias
yrnekucnoTbl. [purotoBneHHbIE pacTBOpbI 3TUX BELLECTB AOMMKHbI ObiTh 3alUyuLleHbl oTAoCTyna yrnekucnoro rasza (CO,) Bo3gyxa.
OcrtanbHble GydepHble pacTBoOpbl (TETpaokcanaT Kanus, Kanui BUHHOKUCTIBbIN KUCHbIA MKanui TanmeBOKUCTIbIA KUCTbIN) MOTyT
rOTOBUTBLCS Ha OObIYHOW ANCTUINNMPOBAHHOW BOAE M He 3awmwmTbes oT yriekucnoro ra3a(CO,) Bo3gyxa.O6pa3suoBble 6ydepHble
pacTBOpPbI Kanus BMHHOKMCMOIO KUCIIOrO W rMapaTta OKUCK KanbUusi AOMKHbI ObiTh HacbilweHHbIMunpn 25°C. M30bITOK peaktuBa
yaansetcs dounbTpauven unu gekaHaumen. [ina onpegeneHuns pH rogeH TOnbKo CBEXENPUrOTOBMEHHbINPACTBOP rmaparta OKUcK

Kanbuus.

2. MeToabl nepeHeceHUsi CTaHAAPT-TUTPOB B KONGYy.
Mepen nepeHeceHvem cTaHOAPT-TUTPOB HEOOGXOAUMMO CHATb STUKETKY C amnynbl W MPOMbITb HapyXHY MOBEPXHOCTb
€eaMCTUNNMPOBaHHOI BOAOA.B MepHyto konBy BmecTMocTbio 1000 cm® BCTaBnsioT NabopaTopHylo BOPOHKY. B Toplie amnymibi
npobuBaloT OTBEPCTNE CMOMOLLbIO CTEKNsSHHOrO Goika 1 AepeBsAHHOro MoroTka. AmMyny nepeBopayvBaloT Hag BOPOHKON M B
yrny6neHum amnynbl npobusaToTBEPCTNE TEM Xe cnocobom. Coaepxumoe amnyrbl KONMYECTBEHHO NEPEHOCHAT B MEPHYHO Konby
OUCTUNNMPOBaHHOW Bofon. [MocnepacTBOpeHUs COAEPXUMOro amrnynbl obbeM pacTBopa OOBOAAT A0 METKUM U TuaTenbHO
nepemeLunBatoT.bydepHblie pacTBOpbl XpPaHATCS B FEPMETUYHOW MONUITUIEHOBOW MMM CTEKMsSHHOWM nocyae. B pacTtBop kanusi
BMHHOKWUCIIOTOKMUCIOrO ANs NpefoxpaHeHust oT buonornyeckoro BO3AeWcTBusi AobaBnsitoT Tumon m3 pacdeta 0,9 r Ha nuTp.

docdatHbIn BydepxpaHaT He Bonee 2-x MecsLeB, a ocTanbHble — He Bornee 2-x MecsiueB CO AHS MPUrOTOBIEHMS.
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INuct peructpauum nameHeHum

Homepa nuctos (cTpaHuu) Bcero
nucTos
B Ne Bxogsawmin Ne conposoxagato-

OOKyMeH [OKyMeHTa LLiero AOKyMeHTa n pgarta
Namve- Same- Ho- Te

HEHHbIX | HEHHbIX BbIX

Nam. Moan. [ata
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- o6aBneHbl HOBLIE PErncTpbl
1.09 74 ver. 60.05 -No6aBneHo pacyetr JMC KCA 14.01.2005
3MeKTpPoOgHOM  cucTemMbl  C
HOpPMUpPYEMbIMU
KoopauHaTamu
N30MOTEeHUMaNnbHOW  TOYKM W
onucaHune KO3 pMLUMEHTOB
KOPPEKLMN 311EKTPOAHON
XapaKTepuUCTUKM

1.10 75 ver. 60.10 [o6aBneHo BO3MOXHOCTb OBB 18.09.2006
3aKka3a MoAyns pacLumMpeHus
MP-51-05 n
cooTtBeTcTBYlOLEero K63-8-07.
1.1 McnpasneHo ownbku B koge OBbB 17.10.2006
3akasa

1.12 75 ver. 60.10 M3meHeH guana3oH pabounx Ponwuk 23.07.2007
TemnepaTtyp. YcTpaHeHb!
oLNGKM

1.13 75 ver. 60.10 BHeceHbl n3ameHeHus1 B Ponuk 21.08.2007
pa3gen 2 (ctp.7) absauy 11 4
1.14 75 ver. 60.10 YcTpaHeHb! owmnbku 1 KCA 14.02.2008
HEKOPPEKTHOCTM
1.15 77 ver. 60.11 [o6aBneH nmnynbcHbIn M- OBB 30.10.2008
perynsirop
1.16 77 ver. 60.11 McnpasneH ko 3akasa Jlykawyk | 28.09.2010
P.O
117 78 ver. 60.11 WcnpasneH 15 ypoBeHb JNykawyk | 28.11.2011
HacTpoek «kannbpoBka P.O
BTOPOro aHanoroBoro
BbIxo4a»






