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BBeneHue

HacTtoswee pykoBOACTBO MO 9KChfyaTauuMum npegHasHadyeHo [Ans  O3HakoMieHus oBcnyxumBaroLero
nepcoHana C YCTPOWUCTBOM, MPUHLUWNOM [OEACTBUHA, KOHCTPYKUMEW, TEeXHUYEeCKOM IKcnryataumen wu
obCnyXMBaHMEM OOHOKaHanbHOrO W3MepUTend-perynatopa C yHuMBepcanbHbiM Bxogom TPM12, B
OanbHelnLweM no TEKCTY MMEHYeMOro «npubop» nnun « TPM12».

MogkniodeHne, HacTpomka U TexobecnyxmBaHue  npubopa  OOMKHbI  MPOU3BOAUTBCHA  TOMbKO
KBanmMuLUMpoBaHHbIMY crieuuanmuctTamMm nocne NpovTeHNsa HAaCTOALLEro PYKOBOACTBA MO 3KCnyaTauum.

Mpnbop Bbinyckaetcs B cooTBeTCTBUN C TY 4217-041-46526536-2013.

MpuGop wn3roTaBnNMBaeTcs B pPasnMuYHbIX MOAUMUKALMSAX, YKasaHHbIX B KOAE MOSIHOMO YCIOBHOIO
obo3HavyeHus:

TPM12 - X.YX.XX.RS

Tun Kopnyca:

LM - wuroson, 96x96x53 MM, P54 co cTOPOHLI NepeaHel naHenw;
LL2 - wuroson, 96x48x100 Mm, IPS4 co CTOPOHLI NepeaHen naHenu;
LLIS - wutoson, 48x48x103 Mm, IP54 co CTOPOHLI nepeaHen naHenu;
I - DIN-peeynbIn, 90x88x59 MM, IPS4 co CTOPOHBI NepeaHei naHenwu;
H - HactenHbin, 129x110x69 mm, IP54

Twn Bxopa:
Y2 - yHuBepcanbHble M3MepUTENbHbIE BXOAbI, Ba MHAMKATOPA KPACHOrO LBETa;
Y3 - yHuBepcasbHble U3MepuTeNbHble BXOAbI, ABA MHAMKATOPA 3€M1EHOr0 LBETa

Tun BbIXOAA:

P - anextpomarnutHoe pene 8 A 220 B;

K - TpaH3ucTopHas ontonapa n-p-n tuna 400 mA 60 B;

C - cumucTopHas ontonapa 50 MA 250 B;

T - Bbixog 4....6 B 40 MA ans ynpaBneHust BHELLHUM TBEPAOTENbHBIM pene;
W - LIAN «napameTp — 1ok 4...20 MAY;

Y - LA «napametp — HanpsixeHue 0...10 B».

[lononHuTenbHbLIN BbIXOA:
RS - uHTepdeitc RS-485;
<HEeT> - BCTPOeHHbIi UM24.




Mpeaynpexaarowme coobLieHUs

B naHHOM pyKOBOACTBE NPUMEHSIOTCS CrieayoLmne npeaynpexaeHns:

ﬁ OMACHOCTb
KntoyeBoe cnoso OMNACHOCTb coobLiaeT o0 HenocpeACcTBEHHOM Yyrpo3e onacHOM cUTyauuu,
KOTopas NpMBESET K CMEPTU UIM CEPbE3HON TPaBMe, ECINY ee He NPeaoTBPaTUT.

BHUMAHME
KnioyeBoe cnoso BHUMAHMWE coobuiaeT 0 noTeHuManbLHO ONacHOM CUTyauuu, KOTopast MOXeT
NPUBECTM K HebOomnbLUMM TpaBMaM.

NPEQYNPEXOEHUE
KntoueBoe cnoso MNMPEOYIMNPEXOEHWE coobliaeT o noTeHuManbHO onacHoOM cuTyaumm, Kotopas
MOXET MPUBECTU K MOBPEXAEHMIO MMYLLIECTBA.

NMPUMEYAHUE
Kntouesoe cnoso NMPNMEYAHWE ob6paluaeT BHUMaHWe Ha nornesHble COBEThI U pEKOMeHaaLmMK,
a Tarke nHgopmaumio ana acpdeKkTMBHONM 1 GezaBapuiiHo paboTbl 000pyaoBaHMS.

H e b

OrpaHuyeHne oTBETCTBEHHOCTHU
Hu npu kakux obctosTensctBax OO0 «[MpounssoacTeBeHHoe O6beanHeHne OBEH» n ero koHTpareHTbl He
OyoyT HECTV IpUANYECKY0 OTBETCTBEHHOCTL M HEe ByayT npu3HaBaTbh 3a cobou kakue-nnbo obsizatenbcTea
B CBA3M C JNoObIM yulepbom, BO3HMKLWIMM B pesyfbTaTe YCTaHOBKM WM UCMONb30BaHWs npubopa
C HapyLLeHMeM OeACTBYHOLEN HOPMATUBHO-TEXHUYECKOM AOKYMEHTALIMMN.




Ucnonb3yemble abopeBuatypbl
BY — BbIxo4HOE YCTPOWNCTBO;
OXC — paTymnk «XonogHoro cnas»;
UM — ncnonHnTenbHbIN MEXaHU3M;
UN24 — nctovHuk nuTaHns 24 B ona nogknovaeMbix 4aTymkoB (CM. pasgen 5.6);
KXC — komneHcaumsa «XonoaHoro cnasy»;
JY — nornyeckoe ycTponcTBO;
HCX — HoMUMHanbHas cTatuyecKkasl XxapakTepucTurKa;
MK — nepcoHanbHbIN KOMNLIOTEP;
TN — npeoGpasoBaTernb TEPMOINEKTPUYECKMI (TepMonapa);
TC — TepmonpeobpasoBaTtenb CONPOTUBIIEHUS;
LA — undpo-aHanorosbin npeobpasoBaTenb;

LU — undposor ungukarop.



CooTtBetcTBMe cumBonoB LU 6ykBam natuHckoro ancaBuTa
Alb|L|d|E|F|L|H| dF|L|a|n|al|P|T |r|S5|t|lu|ld|Y|a|Y|z
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1 HasHauveHue n cyHkuUmn

1 Ha3HauyeHue u ¢pyHKUMMN

Mpubop npegHasHayeH AN W3MEPEeHUs WM aBTOMAaTUYECKOro perynupoBaHus TemnepaTtypbl  (Mpu
NCMNOnb30BaHUN B Ka4eCcTBEe MEPBUYHLIX Npeobpa3oBaTenen TepmonpeobpasoBaTenen CONpOTUBIIEHNS UMK
TepMOoaneKkTpuiecknx npeobpasosarenen), a Takke gpyrmx usnyecknx napamMmeTpoB (4aBNeHUs, BIIXXHOCTH,
pacxoda, ypPOBHS U T.M.) C MOMOLLbIO 3aABUXKEK.

MpuGop OTHOCUTCA K W3OeNnvsIM TOCYAAPCTBEHHON CUCTEMbI MPOMBILSIEHHBIX MNPUBOPOB W CpeacTs
aBTOMaTM3aLMN.

Mpnbop 3apeructpupoBaH B [0CyaapCTBEHHOM peecTpe CPeacTB U3MEPEHNIA.
PyHKUMM npubopa

Pa6ota c BxoaHbIMUX cUrHanamu:
* U3MepeHue TeMnepaTypbl, AaBNEHUs!, BNAXXHOCTU, pacxoda, YPOBHS U T. M. M0 ABYM He3aBUCUMbIM
KaHanam;

» 00paboTka BXOOHbIX CUTHAmNOB:
— umdpoBas pUNLTPaLMS U KOPPEKLNS;
— MacluTabrupoBaHMe BXOQHOMO curHana.

¢ BblHUCIIEHNE N MHONKaALUNA:
— KBaApaTHOIo KOpHA U3 msmepﬂemoﬁ BEJTNYUHbI;

* paboTa c gatynkamu, NOAKIYEHHbIMU Yepes Gapbep UCKPO3aLLMTI;
* aHanW3 AMHaMUKN BXOOHbIX CUTHArOoB (POCT, NadeHve, yaepxkaHuve);
* NMMTaHWe aKTUBHbIX 4aTYMKOB OT BCTPOEHHOTO UCTOYHMKA NUTaHMS (ToNbko Ans moandvkauum ¢ UM24).

MHaukaums n HacTpouka:

» oTobpaxeHue Ha LI:
— TEKyLLEero u3MepeHHOro 3Ha4eHusi, yCTaBKW, BbIXOOAHON MOLLHOCTU, BbIYMCIIEHHOM MaTeMaTUYeCKON
bYHKUMKN, ANHAMUWKN CUTHana;

* aBTOMaTnyeckasi CMeHa oTobpakeHusi napameTpoB Ha LIU;
* cOpoc npubopa 40 3aBOACKUX HACTPOEK;
* CKpbITWE NYHKTOB MEHIO U 3alUMTa OT peaKTUpoBaHUsi NapaMeTpoB.

YnpaeneHwne aHanorosbiMn NM:

* HacTpauBaemas noruka pabotsl J1Y (curHanusatop, peructpatop, NMNO-perynatop);

* bopmMumpoBaHme BbiIxogHOro Toka 4...20 MA nnu HanpsxkeHus 0...10 B gns ynpasneHus no -3akoHy
(ecnn BY2 aHanorosoe);

* ynpaBlieHne B Py4YHOM peXnMe;
* norogo3aBncuMoe perynmpoBsaHue.

YnpasneHune guckpetHoiMn NM:

* He3aBKcKMMas paboTa ¢ curHanamu "OTKpbITh” 1 ”"3aKpbITh”;
* yipaBrieHne B Py4YHOM pexume.

NPUMEYAHUE
El Ons mogndukaumn ¢ guckpeTHbiMu BY (ynpasneHne no npuHumny «bonbLue/MeHbLLEY ) anroputM

pacyeTa AnvHbl yNpasnsAloLEero MMNynbca peanv3oBaH OCHOBbLIBAsiICb HA MaTeMaTU4eCKOM MOAENM
K3P, a He Ha npuHUMNe WMPOTHO-UMMYMbCHON MOAYNALNN.

@ NPEAYNPEXOEHNE

Ansa amckpeTtHoro ynpasneHus MM gormkHbl 6biTb OCHALLEHbI KOHLIEBLIMW BIKIHOYATENAMU.
MpuMeHeHne 3aaBUXeK 6€3 KOHLEBbIX BbIKIlo4YaTernein He gonycKaeTcs.

O6paboTka aBapuiiHbIX CUTYaLWIA:
* OTCNEXMBaHNE 0OpPbIBa UMW «3anunaHnsi» B KOHTYpe peryrnvpoBaHusi, 06pbiBa AaTYMKOB U BbIXxoaa
N3MEPEHHOro CUrHana 3a gonycTuMBbIN uanasoH sl BblIopaHHOro TMna 4aTyuka;

* aBTOMaTn4eCcKoe BOCCTaHOBIIEHME NpoLecca perynmpoBaHnda nocne yctpaHeHua O6prBa AaTtymka nunu
BbIX04a NoKasaHWi 3a AManasoH N3MEepPEeHUA;

* NepekKkn4vyeHne BbiIXoaoB B Ge3onacHoe cocTosiHNe npun aBapmn n B pexmme «CTony.



1 HasHauveHue n cyHkumnm

NHTepdeiic RS-485 (Tonbko ana moamdukaumm ¢ RS-485):

* perucTpauusa AaHHbIX 1 KOHUrypmuposaHue npubopa ¢ nomolbio MK yepes nHtepdenc RS-485;

* AMCTaHUMOHHOE yrnpaBneHne npoLeccoM perynupoBaHms (3anyck, OCTaHOBKa, UBMEHEHME PEXUMOB U
yCTaBOK).



2 TexHn4yeckne XapaKkTepucTukn n ycrnosua akcnnyaraumm

2 TexHu4yeckue XApPaKTepuCcTukn n ycrioBus 3Kcnnyataumm

2.1 TexHM4YeCKMe XapaKTepUCTUKMU

Tabnuua 2.1 — XapakTtepucTuku npubopa

HanmeHoBaHue 3Ha4yeHue
MuTtaHne [nanasoH BXOAHOIO HaNPSHKeHWUsI MUTaHWS Ans
BCEX TUNOB Moanmkauni:
90...264 B (HomuHarnbsHoe 230 B)
47...63 'y (HommHanbHoe 50 Iu)
MoTpebnsiemasi MOLLHOCTb, He Gonee 10 BA
McToYHMK HanpsipkeHne 1 Tok =24 + 2 4 B, makcnmanbHo 50 MA
BCTPOEHHOIro
nutaHual)

U3mepuTtenbHble
BXxoAbl

KonuyectBo namepuTenbHbIX KaHanoB 2

Bpewms onpoca Bxoga TC/TI n gpyrux Tunos 1

[aTymKkoB, He bonee ¢

MNpenen gonyckaemon OCHOBHOW

npuBeaeHHOM (OT AnanasoHa U3MepeHui)

NOrpeLlHoOCTN U3MepeHusi, He bonee?);
TC 0,25 %
T ¢ BkntoyeHHon KXC 0,5%
T ¢ otkntoveHHon KXC 0,25 %
TOKOBbl€ curHansl (4...20 MA, 0...5 MA, o
0...20 MA) 0,25 %
curHansl Hanpsbkerust (—50...+50 mB, 0.25 %

0..1B)

JononHuTtenbHas npuBegeHHas K Auanas3oHy
N3MepeHNi NOrpeLLHOCTb N3MepPEeHUs,
Bbl3BaHHas U3MEHEHUeM TeMnepaTypsbl
OKpy’XaloLLlel cpefbl B npefenax paboyero
OwanasoHa, Ha kaxable 10 rpagycos, oons ot
OCHOBHOW

B pPeXMME U3MepeHnsi Toka

B PEXMME U3MEPEHNSI HaNPsKeHNS
ana TI, He 6onee
nna TC, He Gonee

0,25 npegena o0CHOBHOM
0,25 npepena oCHOBHOM
0,25 npepena o0CHOBHOM
0,25 npepena oCHOBHOM

BxogHoe conpoTuBneHne npu n3aMepeHmm

CUrHanNoB HanpsXeHUs1, He MeHee 300 kOm
HomuHanbHoe conpoTuBneHne BCTPOEHHOMO 39.2 Om3)
LYHTUPYIOLLIEro pesncropa ’
BenuunHa makcmmarnbHO 4onyCTUMOro 3B
HaNPsPKEHUSA HA N3MEPUTENBHbIX KNeMmax
Bpems ycTtaHoBneHns paboyero pexxuma npu 10 MuH
N3mMepeHnn BXOOHbIX CUrHanoB, He 6onee

IOuckpeTHbIN BXxoa | Konn4ecTBO AMCKPETHBLIX BXOLOB 1
BenunymHa makcumarnsHo JonycTMMOro 3B
HanNPsKeHNs Ha Knemmax
MakcumanbHbIlA TOK BXOAa, He MeHee 10 A

Twun anemeHTa KOMMyTauum

TpaH3NCTOPHbIN KoY (OTKPLIThIN
KOMNMEeKTop) Tuna n-p-n, «Cyxme»
KOHTaKTbl pene

[anbLBaHW4eckas pasBsaska

OTCYyTCTBYET

MakcrumanbHasa anvHa nogknoyYaembix Ko
BXo4y NpoOBOOHUKOB, HE bonee

20m

10




2 TexHn4yeckme XapaKkTepucTnkn n ycrnosua akcnnyaraumm

MpogomkeHue Tabnuubl 2.1

HanmeHoBaHue 3Ha4yeHue
YacTtota 06paboTkm ANCKPETHOrO BXOOHOIO 1 Ny (OTCyTCTBME BBICOKOYACTOTHbIX
curHana CUrHarnoB)
BbixogHble Konuyectso BY 24)
ycTpoucTtia (BY)
UHtepdenc Tun nHTepderica RS-485
obmeHa MpoTokon o6MeHa JaHHbIMU Modbus RTU, Modbus ASCII
OaHHbIMKS)
Pexum paboTtbl nHTEphEnca Slave
CkopocTb 06MeHa faHHbIMU 2,4;4.,8;9,6;14,4;19,2; 28,8; 38,4;
57,6; 115,2 kbopn/c
MapameTpbl 06MeHa faHHbIMU:
KONMMYECTBO OUT JaHHbIX 76), 8
OUT YeTHOCTHU n,eo
KOMNmMyecTBo CToNn-6umT 1,2
3agepxkka oTBeTa npnbopa 0...20 mc
O6uwue cBegeHusa |[abaputHble pazmepsbl npubopa:
wmtoson LU (96 x 96 x 53) £ 1 Mm
wmTosown L2 (96 x 48 x 100) £ 1 mm
wmTosown LLS (48 x48 x 103) £ 1 mm
DIN-peeyHbinn [ (90 x 88 x 59) + 1 Mmm
HacTeHHbIn H (129 x 110 x 69) £ 1 Mm

CteneHb 3aWuThI Kopnyca:
CO CTOPOHbI nnuUeBon NaHenu (Kpome

kopnyca [1) IP54

CO CTOPOHbI NULLEBOV NaHenu (ans

kopnyca [1) 1P20

CO CTOPOHbI 3aAHel naHenu (Kpome

kopnyca H) 1P20

CO CTOPOHbI 3agHen naHenu (ans

kopnyca H) IP54
Macca npubopa:

C ynakoBkoWn, He bonee (kpome kopnyca H) 0,4 «kr

C ynakoBkou, He Gonee (ons kopnyca H) 0,5 kr

6e3 ynakoBku, He 6onee (kpome koprnyca H) 0,25 kr

6e3 ynakoBku, He 6onee (ans kopnyca H) 0,4 kr
CpeaHuii cpok cnyxo6bl 12 net

NMPUMEYAHUE
|I| 1) Tonbko Ans moamdukauumn npudopa Co BCTPOEHHBIM MCTOYHUKOM NuTaHus 24 B.

2) C y4eTOM CTapeHus 3a MEXNOBEPOUHLIN nHTepBan. Onst T gaHHble npu BkritodeHHon KXC.

3) BCTPOEHHbIV TOKOBbIV LWYHT Ansi paboTbl ¢ curHanom Toka nogkntovaerca DIP-nepekntoyarenem Ha
BOOKOBOW CTEHKE Koprnyca B COOTBETCTBUM C UCTIONb3yEMbIM U3MEPUTENBHBIM KaHaIoM.

4) XapaktepucTtukm BY B COOTBETCTBMU C UX TUMOM (CM. Tabnuuy 2.4).
5) Tonbko ans moandurkauumn npubopa ¢ nHTepdericom RS-485.
6) Tonbko ansg Modbus ASCII.
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2 TexHn4yeckne XapaKkTepucTukn n ycrnosua akcnnyaraumm

Tabnuua 2.2 — [laT4UKU U BXOAHbIe CUrHanbI

CurHan gatuumka

(ycnoBHoe
cBosamms HOX | Mnanasonwaweponns |, JUSTTIOTS | Snenenme ann,
npeobpa3oBaTensi)
TepmonpeobpasoBartenu conpotuBneHusa no FOCT 6651-2009
50M (a = 0,00428 °C-1) -180...+200 °C 0,1;1,0°C
Pt50 (a = 0,00385 °C-1) —200...+850 °C 0,1;1,0°C
500 (a = 0,00391 °C-1) —200...+850 °C 0,1;1,0°C
Cu50 (a =0,00426 °C-1)3) -50...+200 °C 0,1°C
100M (a = 0,00428 °C-1) -180...+200 °C 0,1;1,0°C
Pt100 (a = 0,00385 °C-1) —200...+850 °C 0,1;1,0°C
100I1 (a = 0,00391 °C-1) —200...+850 °C 0,1;1,0°C
3C)u100 (0=0,00426 °C-1) -50...+200 °C 0,1°C
100H (a = 0,00617 °C-1) —60...+180 °C 0,1°C
500M (a = 0,00428 °C-1) -180...+200 °C 0,1;1,0°C
Pt500 (a = 0,00385 °C-1) —200...+850 °C 0,1°C 0,1;1,0°C
500r1 (a = 0,00391 °C-1) —200...+850 °C 0,1;1,0°C
3C)u500 (a=0,00426 °C-1) -50...+200 °C 0,1°C
500H (a =0,00617 °C-1) —60...+180 °C 0,1°C
_11())00M (a=0,00428 °C —-180...+200 °C 0.1:1.0°C
ﬁ;1 000 (a =0,00385 °C —200...+850 °C 0.1:1.0°C
10000 (a = 0,00391 °C-1) —200...+850 °C 0,1;1,0°C
C1))lé)1 000 (a = 0,00426 °C -50...+200 °C 0.1°C
1000H (a = 0,00617 °C-1) —60...+180 °C 0,1°C
TepmoanekTpuyeckue npeobpasoBartenu no FOCT P 8.585-2001
TXK (L) —200...+800 °C 0,1°C 0,1;1,0°C
TXKH(E) —-200...+900 °C 0,1°C 0,1°C
TXKK (J) —200...+1200 °C 0,1°C 0,1;1,0°C
TN (S) -50...+1750 °C 0,2°C 0,1;1,0°C
THH (N) —200...+1300 °C 0,2°C 0,1;1,0°C
TXA (K) —200...+1360 °C 0,2°C 0,1;1,0°C
M (R) -50...+1750 °C 0,2°C 0,1;1,0°C
TMP (B) +200...+1800 °C 0,2°C 0,1;1,0°C
TBP (A-1) 0...+2500 °C 0,4°C 0,1;1,0°C
TBP (A-2) 0...+1800 °C 0,2°C 0,1;1,0°C
TBP (A-3) 0...+1800 °C 0,2°C 0,1;1,0°C
TMK (T) —-250...+400 °C 0,1°C 0,1;1,0°C
YHudmumpoBaHHble curHanbl no NOCT 26.011-80

0..1B 0..1B 0,1 vmB 0,001 B
0..5mA 0..5mA 0,01 MA 0,001 mA
0...20 A 0...20 mA 0,01 MA 0,01 MA
4..20 mA 4..20 MA 0,01 mA 0,01 mA

CurHanbl NOCTOAHHOrO Han paXxeHusa
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2 TexHn4yeckme XapaKkTepucTnkn n ycrnosua akcnnyaraumm

MpogomkeHue Tabnuubl 2.2

CurHan pgaTymka

(ycnoBHoe
o0603HayeHue HCX Owana3oH nsmepeHus usmgsg:ﬁz.r:zc;:uee 3::;&1":?) :”a;';::::)
nepBUYHOIO ’
npeobGpa3oBartensi)
-50...+50 mB —50...+50 mB 0,01 mB 0,01/0,12

|I| NMPUMEYAHUE

wndln ondH.

1) 3aBMCUT OT NapameTpa NoNoXeHNa A4eCATUYHON TOUKU dFE 1 3HaYeHUsa NapamMeTpoB HACTPOMKM

2) 0.01 MB npu 3HayeHun BxogHoro curHana ot MmuHyc 19,99 no 50,00 mB 1 0,1 MB npu 3Ha4eHum
BX0oAHOro curHana ot muHyc 50.0 o muHyc 20.0 mB.

3) B Pecnyb6nuke benapycb HOCUT cnpaBoYHYO MHbopMaLumto

I"Io,q,qepxmsaelvlble OaT4yMKMU U BXOOHbIe CUrHanbl, AnAa KOTopbIX I'Ipl/l60p He ABndAeTcAa cpeACTBOM N3MEPEHNH,
npencrtaeiieHbl B Ta6rw|u,e HWXe.

Tabnuua 2.3 — NopaepxuBaemblie JaTYUKU U BXOAHbIE CUTHanNbl (He CPeACTBO NU3MEPEHUN)

CurHan patuumka
(ycnoBHOe
o6o3HavyeHne HCX
nepBUYHOro
npeobpasoBarens)

Owvana3oH n3MepeHus

OnckpeTHOCTb
U3MepeHuns, He MeHee

3HauyeHue eanHULbI
Mmnaguwero paspsaa’)

MupomeTpbI2)

Mupometp PK-15 +400...+1500 °C 0,1°C 1
MupomeTp PK-20 +600...+2000 °C 0,1°C 1
Mupometp PC-20 +900...+2000 °C 0,1°C 1
MupomeTp PC-25 +1200...+2500 °C 0,1°C 1

HecTtanpapTusoBaHHble cUrHanbi2)

Cu53 (a = 0,00426 °C-1)

(p.23 no FOCT 6651-78) —50...4200 °C 0,1°C 0.1

Typ L3 0...+900 °C 0,1°C 0,1
OdaTtumkn nonoxeHus

Pe3ncTuBHbIn 0,1...4 kOm 0,1 0,1

TokoBbIN 4..20 MA 0,1 0,1

m NMPUMEYAHUE

1) 3aBUCUT OT NapameTpa MoNOXeHUs AeCATUYHON TOUKN 4PE U 3HaYeHNs NapaMeTPOB HacTPOMKU
ndln ondH.

2) MNpepen gonyckaemon OCHOBHOW NpuBedeHHOW (OT Anana3oHa N3MepeH1in) NorpeLlHoCTm
namepenus, He bonee 0,5 % onsa nupomeTpos 1 He 6onee 0,25 % ana Cub3 (a = 0,00426 °C-1).

3) HCX cornacHo DIN 43710.

Tabnuua 2.4 — NapameTpbl BCTPOEHHbIX BY

O6o3Ha4e- | Tun BbIXOAHOrO TexHUYecKne napameTpbl
Hue BY anemMeHTa
BY auckpeTtHoro tTuna

P KOHTaKTbI Tok He Bbonee 8 A npu nepeMeHHOM HanpshkeHnn He bonee 250 B n

anekTpomarHuTHoro | cos(®) > 0,9.
pene Tok He B6onee 3 A npu NOCTOAHHOM HanpsixeHun He 6onee 30 B

K OnTonapa MocTosiHHBIV TOK He 6onee 400 MA Npy NOCTOAHHOM HaMNPSPKEHUN HE

TpaH3ucTopHas n-p- |6onee 60 B
n Tuna
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2 TexHn4yeckne XapaKkTepucTukn n ycrnosua akcnnyaraumm

MpogomkeHue Tabnuubl 2.4

O6o03Ha4ve- | Tun BbIXOAHOrO TexHUYecKkne napameTpbl
Hue BY anemMeHTa
T Bbixog ons BbixogHol Tok He 6onee 40 MA.
ynpasneHus BbixogHoe HanpsKeHne BbICOKOro YPOBHS 4...6 B.
BHELLHUM BbixogHoe HanpsikeHne Hu3koro yposHs 0...0,7 B
TBEPAOTENbHbIM
pene
C OnTonapa Tok He 6onee 50 MA npu nepeMeHHOM HanpskeHun He bonee 250 B
CYMUCTOpHas (50 I'w).
Tok B uMnNynbCHOM pexume He 6onee 500 MA, BpeMsi UMnyrnbca He
6onee 5 mc.

MakcrManbHoe KOMMYTUPYEMOE HaNpPshKeHWE B UMMYNbCHOM pexume
He bonee 600 B

BY aHanorosoro tuna*

n LIAMN «napameTp — |locTosHHbIN TOK 4...20 MA Ha BHellHel Harpy3ke He 6onee 1 KOwm,
TOK» HanpsbkeHue nuTtaHnsa 12...30 B paccunTbiBaeTcs B 3aBUCMMOCTU OT
COMpPOTUBIEHUS Harpy3kn (cM. pasgen 5.8.5)
Yy LIAN «napameTp — |lMocTtosiHHoe HanpshkeHue 0...10 B Ha BHelwHen Harpy3ke 6onee 2 KOwm,
HanpsKeHne» HanpshkeHue nutaHusa 16...30 B
NMPUMEYAHUE

* Mpepgenbl gonyckaemon NpuBegeHHON (K AuanasoHy npeobpa3oBaHnii) 4ONOMHUTENBHON
norpeLLHoOCTM Npeobpa3oBaHmii MPU U3MEHEHUN TEMMNEPATYPbI OKPYXKatoLLEe cpeabl OT HopMarbHbIX
ycnosui (o1 +15 go +25 °C BKNOYNTENBHO) B AnanasoHe paboumx yCroBuin M3MEPEHUA, Ha Kaxable
10 °C n3meHeHusa Temnepartypbl OKpyKaroLero Bo3ayxa, coctaenstoT He 6onee 0,5 ot npegena
Jornyckaemow NpMBeAeHHON OCHOBHOWM NOrPeLUHOCT Npeobpa3oBaHus.

2.2 YcnoBus 3KcnnyaTtauum

Mpubop npegHasHayeH As sKcnnyaTauun B CrieQyoLnx YCroBusix:

* 3aKpbITble B3pbiBOOE30MacHbIe NoMeLLeHns 6e3 arpecCrBHbIX MapoB Y rasos;
* TEMMepaTypa okpyatLLero Bozayxa ot MmuHyc 40 go +55 °C;

* BEPXHUI Npefen OTHOCUTENbHOM BIIaXXHOCTK Bo3ayxa: He 6onee 80% npu +35 °C n 6onee HU3kux
Temnepatypax 6e3 KoHOeHcaumm Bnaru;

» atmocdepHoe aasneHune ot 84 oo 106,7 klMa npu akcnnyataumm go 2000 m Hag ypoBHEM MOPSI.
Mo yCTOMYMBOCTM K SneKTpoOMarHUTHbIM BOo3gencteusiM npubop cootsetrcteyer NOCT 30804.6.2-2013. o
YPOBHIO n3nyvaeMbix pagnonomex npnbop coorsetcteyet FOCT 30804.6.4-2013.

Mo yCTOMYMBOCTM K MEXaHUYECKUM BO3LAENCTBUAM BO BpeMsl 3KChnyartaumu npubop COOTBETCTBYET rpynne
ncnonHexHnsa N2 no MOCT P 52931-2008.
@ NPEAYNPEXOEHUWE

TpeboBaHMWs B 4aCTM BHELLHUX BO34ENCTBYOLNX (haKTOPOB SABNSHOTCA 06513aTenbHbIMU, Tak Kak
OTHOCATCH K TpeboBaHUsIM 6e30NacHOCTK.
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3 Mepbl 6e3onacHocTn

3 Mepbl 6e3onacHocTU

OMNACHOCTb
/ A \ | Ha knemMmHuKe NpucyTCTBYET ONacHoe As XMU3HU HanpsikeHue. JTiobble nogkntoyeHns k npubopy u

paboTbl MO ero TexHMYeckomMy 0BCNy>XMBaHWIO criedyeT NPON3BOAMTL TOMbKO NMPU OTKMIOYEHHOM
nuTaHuun npudopa.

Mo cnocoby 3aLuThl OT NOPaKEHNS SMEKTPUYECKM TOKOM Npnbop cooTBeTcTByeT knaccy |l no
roCT 12.2.007.0-75.

Bo Bpemsi akcnnyatauum, TEXHUYEeCKoro obcnyxmBaHnsi U MoBepky npubopa crepyet cobntogaTs criegyoLme
TpeboBaHus:

* «[paBuna akcnnyarTauumn aNekTpoyCcTaHOBOK NOTpebuteneny;
* «[paBnna oxpaHbl TpyAa Npu aKCnyaTaumum aNeKTpoyCTaHOBOKY.

He ponyckaetcsa nonagaHue Bnarv Ha KOHTaKTbl BbIXOAHOIO pa3bema U BHYTPEHHME KOMMOHEHTLI npubopa.
MpuGop 3anpeLLeHo 1CMoSb30BaTh B arpeCCUBHbLIX Cpeax C CoaepXaHMeM B aTMocdepe KUCMOT, LenoYen,
macen v T. n.

He aonyckKkaeTcd nogkrio4yeHne npoBoaoB K HEUCTNONb3yEMbIM KIiieMmMamMm.
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4 MoHTax

4 MoHTax

4.1 YctaHoBKa npubopa wutoBoro kpensnenus L1

[ns yctaHoBku npubopa cnegyer:

1. MogroToBuUTh B LWMTE yNpaBneHnst MOHTaXHbIV BbIpe3 A
yCTaHOBKM Npubopa ¢ NOMOLLbHO LWabnoHa 13 KoMmnnekTa
nocTaBKku (CM. PUCYHOK 4.2).

2. Y6egunTbC4, YTO YyNNOTHUTENbHAsA NpoKNnaaka He noepexaeHa n
yCTaHOBIEHa Ha Kopnyc npubopa poBHO.

3. BctaBuTb NpnBOp B MOHTaXHbIN BbIPE3 LUMTA.

4. BcTtaBuTb (hrkcaTopbl U3 KOMMNIIEKTa NOCTaBKU B OTBEPCTUSA Ha
OOKOBBIX CTEHKax Npubopa B BepTMKanbHOW Unm
rOPU30HTaNbHOM NITOCKOCTM.

NMPUMEYAHUE
B koMnnekT noctaeku BXoauT Aea ukcatopa. Ha

pYCYHKax n3obpakeHbl BCE BO3MOXHbIE MOMNOXEHNS
domkcaTopos.

5. 3aBepHyTb BUHTbI U3 KOMMIIEKTa NOCTaBKWU B OTBEPCTUS KaXKAO0ro
dhmkcaTopa Tak, 4ToObl NPpUMBOpP GbIN NIIOTHO U PaBHOMEPHO
npwkaT K NMMUEBO NaHenu wmTa.

PucyHok 4.1 — MoHTax npubopa
wuToBoro KkpenneHus L1

[emoHTax npubopa cneayeT NpoM3BOAUTL B 0OpaTHOM MopsigKe.
Nnuesas naHenb Wwuta

chukcaTopsl )

PucyHok 4.2 — M'a6apuTHble pa3mepbl kopnyca L1 n MOHTaXXHOro oTBepCTUA B LUUTE

Bua c3aam Bup cnepeaun Bua cboky

YNIOTHEHNEe

o

5
nh—% = \L N
B 1
096 17 44 '
3 ~1

PucyHok 4.3 — NMpubop B kopnyce L1, ycTaHOBMEHHbIN B LUAT TONLMHON 3 MM
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4 MoHTax

4.2 YctaHOBKa npubopa wutoBoro kpennenus L2

[lnsa ycTaHoBKM NpuGopa creayet:

1. MoaroToBUTL B LUMTE yNpaBneHUss MOHTaXHbIN BbIpe3 ANns
yCTaHOBKU Npubopa ¢ NoMOLLbIO LabnoHa 13 KoMMnekTa
NMoCTaBKW (CM. pUCYHOK 4.5).

NPUMEYAHUE
Pa3mepbl MOHTa)HOTO Bbipesa B LUWUTE, YKa3aHHble Ha

pucyHke 4.5, nonobpaHbl ansa obecneveHus IP54 ¢
nyLeBor CTOpOHbI WwuTa. MNMpu nogroToBke Bbipe3a

pekoMeHayeTcs yunUTbiBaTb 0COBEHHOCTM MCMOMNb3YEeMOro
MHCTpyMeHTa.

2. Y6eauTbCes, YTO YNNOTHUTENBbHAA NPOKNaAKa He NOBpeXaeHa 1
yCTaHOBIEHa Ha Kopnyc npubopa poBHO.
3. BctaBuTb Npnbop B MOHTaXHbIN BbIpE3 LUMTA.

4. BctaButb hukcaTopbl U3 KOMMJIEKTA NOCTaBKM B OTBEPCTUSA HA
DOOKOBbIX CTEHKax Npubopa B BepPTUKaNbHOW Unu
rOPM30OHTarNbHOM MIOCKOCTMU.

NMPUMEYAHME PucyHok 4.4 — MoHTax npubopa
B KOMNIeKT NocTaBkv BXOAWT ABa cdukcaTopa. Ha LWMTOBOrO KpenneHus L2
PYCYHKaX U306paKeHbl BCE BO3MOXKHbIE MOMOXEHUS

dmkcaTopos.

5. 3aBepHyTb BUHTbI U3 KOMMIIEKTA NOCTaBKN B OTBEPCTUS KaXAOoro domkcaTopa Tak, YTobbl Npubop Gbin
MAOTHO Y PaBHOMEPHO MPWKAT K NTULIEBOI NaHENN WwuTa.

HemoHTax npubopa cnegyeT NpoussoanTb B 06paTHOM nopsgke.

JNLEBas NaHeNb LTa

6
N chukcaTopsl

PucyHok 4.5 — Na6apuTHbie pa3mepbl kopnyca LL|2 1 MOHTaXXHOro oTBepcTUA B LUUTE

Bua c3agn Bup cnepean Bup c6oky

YNNOTHEHNE

91

PucyHok 4.6 — NMpun6op B kopnyce L2, ycTaHOBMEHHbIN B LAT TONLUMHON 3 MM
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4 MoHTax

4.3 YctaHOBKa npubopa wmutoBoro kpensnenus L5

[lnsa ycTaHoBKM NpuGopa creayet:

1. MNoAroToBUTL B LUMTE yNpaBnNeHUsi MOHTaXHbIN Bblpe3 ANns
yCTaHOBKW Npubopa ¢ NoMOLLbIO LabnoHa U3 KoMMnekTa
NocTaBKK (CM. pUCYHOK 4.8).

2. Y6eOuTbCsl, YTO YNNOTHATENbHAA NPOKNaaKka He NOBPEXaeHa 1
ycTaHoBrieHa Ha koprnyc npubopa poBHo.

3. BctaBuTb Npnbop B MOHTaXHbI BbIPE3 LUMTA.

4. BcTaBuTb (hnkcaTopbl N3 KOMMNIIEKTa NOCTaBKW B OTBEPCTUS Ha
6GOKOBbIX CTEHKax Npubopa B BEpTUKANBbHOW UMK
FOPW30HTamNbLHOW NIIOCKOCTY.

NMPUMEYAHUE
B koMnnekT noctaeku BXoauT ABa ukcatopa. Ha

pUCyHKax n3obpakeHbl BCe BO3MOXHbIE NONOXEHS
duKcaTopos.

5. 3aBepHyTb BUHTbI U3 KOMMNIIEKTA NOCTaBKM B OTBEPCTUS KaXKAOro
dhukcaTopa Tak, YToobl NpuBOop GbI NIIOTHO U PAaBHOMEPHO
NpwxarT K NMMLEeBo NaHenu lwmTa.

HemoHTax npubopa crnegyeT Npou3BoanTb B 00paTHOM Nnopsiake. PucyHok 4.7 — MoHTax npubopa
.5 FMIIEBA NaHenb LT wmToBoro KpenneHus L5
' v\ thukcaTopbl
*
103
48
— \ 1.1

PucyHok 4.8 — NabapuTHble pa3mepbl kopnyca L5 n MOHTaXXHOro oTBEpPCTUA B LUUTE

B B Bup cbok:
wa c3aan na cnepeau A Y YMNOTHEHNE

2] <l

—
di il
i

U yangopnn A

i}
048 >18 945

PucyHok 4.9 — NMpu6op B kopnyce L5, ycTaHOBMEHHbIN B LUAT TONLMHON 3 MM

4.4 YctaHoBKa npubopa DIN-peeyHoro kpennenusa i

[nsa yctaHoBkn npubopa cneayeT BbINOMHUTL AEACTBUS:

1. MogrotoButb MecTo Ha DIN-pevike ons ycTtaHoBKM Npnbopa ¢ y4eToM pa3mMepoB Kopnyca (CM.
pycyHok 4.11).

2. BcTtaBmB OTBEPTKY B MPOYLLMHY, OTTSHYTb 3aLlenky pucyHok 4.10, 1)

3. YctaHoBuTb Npnbop Ha DIN-peliKy B COOTBETCTBMM C B HanpaeneHun ctpenkn 1 pucyHok 4.10, 2);

4. Mpwxatb npubop k DIN-pelike B HanpaBneHuu, NokasaHHOM CTperkon 2 (cM. pucyHok 4.10, 2).
3admkcupoBaTb 3aLuernky (cMm. pucyHok 4.10, 3).
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4 MoHTax

5. MogKmounTb NMUHUN CoeaMHEHUS «NPUBOP-YCTPONCTBa».

——=

(== —L L
) 2 3

PucyHok 4.10 — MoHTax npubopa c kpenneHnem Ha DIN-penky

[ns nemoHTaxa an6opa cnefnyert BbIMONMHUTb OEencTBus:

1. OTCOEAMHUTD NMHUK CBA3W C BHELLHWMM YCTPOMCTBAMM.

2. MoBTOpUTL AencTBUSA ¢ pucyHka 4.10 B oOpaTHOM nopsigke.
88 59

E] 66666

90

) 666668
G

PucyHok 4.11 — NabapuTtHble pa3mepbl kopnyca [

4.5 YctaHoBKa npubopa HacTeHHoro kpensneHua H

[lnsa ycTaHoBKM NpuGopa crieayeT:

1. BolTalwmTb 3arnyLUKu U OTBUHTUTb BUHTLI U3 NepeaHen YacTu kopnyca (CM. pucyHok 4.12)

@J"« D
O Nl

e

PucyHok 4.12 — Pa36opka nepeaHen Yactu kopnyca

2. OTKMHYTb BHM3 NEepeaHIol0 YacTb Kopryca (CM. pucyHok 4.13, ctpenka 1)
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4 MoHTax

PucyHok 4.13 — YctaHOBKa Ha CTEHY

3. MpwxaTb NpMBOp K NOBEPXHOCTM MOHTaxa. BcTaBuTb B OTBEPCTUS 3a4HEN KPbILLKX CamMopesbl U3
KOMMIIEeKTa NocTaBku (CM. pucyHok 4.13, cTpenka 1). 3akpyTuTb camopesbl B MOBEPXHOCTb.

4. CkBO3b KabernbHble BBOAbI NPOAETb NOArOTOBIEHHbIE NpoBoAa. CMOHTUMPOBAaTb NPOBOAA B KIEMMHMUK.
5. Mpogenatb aencteus nn. 1 — 2 B 06paTHOM nopsiake.

NMPUMEYAHUE
lNpw 3aTsHKKe BUHTOB, YOEPXKMBAIOLLMX OTKUAHYIO YacTb KOpryca, crieqyeT orpaHnymnTb

MaKCuUManbHbIA MOMEHT 3aTskkn Ao 0,3 H-m.

[leMoHTax npon3BoanTb B 06paTHOM Nopsiake.

] L

129
105

L L

110 69

PucyHok 4.14 — MaGapuTHbIe pa3mepbl npubdopa B kKopnyce H
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5 MopgkntoyeHne

5 MNMopknroyeHune

5.1 PekomeHaauumn no nogknoyYeHno

ns obGecnevyeHna HageXHOCTU ANEKTPUYHECKNX COeauHEHUN cnegyeTr ucnosnb3oBaTtb MeOHble kabenu wn
npoBoga C oAHOMPOBOJIOYHBIMU UMM MHOTOMPOBOJIOYHLIMW XUJMaMW. KoHupbl npoBoaoB cnenyetr 3a4nCTUThb.
MHOFOI'IpOBOJ'IO'-IHbIe XuUnbl cnenyet 3anyantb U CNonb3oBaTb KabenbHble HAKOHEYHMKN.

TpeGoBaHuWs kK ce4eHnsIM Xun kabenel ykazaHbl Ha PUCYHKE HUXE.

HaKOHEYHUK

Lo 05..15mM? L, 02..1,5muM? ! 02..1,5 mm?
v
X=7..8Mm

1) oaHONPOBONOYHas 2) MHOTOMPOBOMOYHas 3) MHOronpoBoNoYHas Xuna
xuna xuna C HaKOHEYHUKOM

PucyHok 5.1 — Tpe6oBaHMs1 K ceMeHUsIM XXun Kabenemn v grvHe 3a4ncTku

Ob6uwme TpeboBaHMS K IMHUAM COEANHEHUN:

* BO BpeMsi MOHTaxa kabeneii cnefyeT BblAENUTb CUrHambHbIE NIMHUK CBS3W, coeduHsIioLwme NnpnGop ¢
[laT4YMKOM B CAMOCTOSITENBHYIO Tpaccy (MM HECKOMbKO Tpacc). Tpaccy (Mnu HECKOMNLKO Tpacc)
pacnonoXxuTb OTAENbHO OT CUINOBLIX kabenen, a Takke oT kabernen, co3aaLLKX BbICOKOYACTOTHBIE U
UMMYMNbCHbIE NOMEXH;

* ANS 3aWmTbl BXOAOB npubopa OT BANSHUSA NPOMbILLIIEHHbLIX 3NIEKTPOMarHUTHLIX NOMEX cnegyet
3KpaHMpOBaTb NNHUK CBA3W Npubopa ¢ AaTunkom. B kauecTBe akpaHOB MOryT ObITb UCMOMNb30BaHbI
cneumanbHble Kabenu ¢ SKPaHNPYIOLLMMM OMSIETKAMMU UK 3a3eMIeHHble CTanbHble TPyObl
nogxogswero gnamerpa. JKpaHbl kabenen ¢ aKpaHUpyLWMMK onfneTkaMmu criedyeT NOAKMYUTb K
KOHTaKTy (pyHKLMOHanNbHOro 3asemneHus (FE) B wmte ynpasneHus;

* PUNETPbI CETEBLIX NOMEX CreayeT ycTaHaBNMBaTb B TMHUSAX MUTaHUS Npubopa;

* UcKporacsime UnbTpbl criegyeT ycTaHaBnNMeaTh B NUHUAX KOMMYTaLMK CUIIOBOrO 060pyaoBaHuUS.
MoHTUPYS cMCTEeMy, B KOTOpOW paboTaeT npubop, crneayeT y4nTbiBaTb NpaBuna opraHMsaunm agdeKTMBHOro
3a3eMneHus:

* BCe 3a3eMrisioLLMe NMHUM crieayeT NpoKnaabiBaTh Mo CXEME «3Be3fa» ¢ obecrnevyeHneM XopoLUlero
KOHTaKTa;

* BCE 3a3eMnsAoLLMe Lenu OOMmKHbI BbiTb BbINOMHEHbLI MPOBOAAMM HAWBONbLLENO CEYEHWS;
* 3anpeLlaeTca 06beAUHATL KNeMMbl NpUGopa 1 3a3eMnaoLLne NUHUN.

5.2 CxeMmbl ranbBaHU4YeCKON pa3BA3KU

CxeMbl ranbBaHU4ecKom pPa3BA3KN I/I306pa)KeHbI Ha PUCYHKaX HNXe.
Al1 AI2 (unu Al DI) DO1 (tun T) DO2 (tun T)

230 B AC 3e | |
L(] ul

3000 B

a - ?860 B

3000B RS-485 vnn 1MN24 B

PucyHok 5.2 — Cxema ranbBaHU4YecKom pa3Bsa3kM (Bbixoa Tuna «T»)
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5 MopgkntoyeHne

DO1 DO2
nnu nnu Al1 AI2 (unu Al DI)
230 BAC Ba AO1 AO2
3000 B 3000 B (tunbi P n C) % &]3000 B (Tunbi P u C)
860 B (tunb1 U, Y u K) (1860 B (tunbl U, Y n K)
~Js608

3000 B (tunbi P C) | 3000 B (tunbi P n C) &] ~

860 B (tunb1 U, Y nK) | 860 B (tunbi U, Y nK) ?

3000 B (tunbi P u C)
860 B (TvnbI U, Y n K)

T

3000 B RS-485 nnu UM24 B

3000 B (tunbi P C) [=J [=.J3000 B (TvnbI P 1 C)
860 B (Tunbi U, Y u K)%I %1860 B (tunbi U, Y n K)

PucyHok 5.3 — Cxema ranbBaHU4eCKOW pa3BA3KU (BbIXxoAbl KpoMe Tuna «T»)

5.3 NMopsipok nepBOro BKIHOYEHUSA

NPEQYNPEXOEHUE
Mocne pacnakoBku Npubopa cnegyet yoeamTbes, YTO BO BPEMS TPAHCNOPTMPOBKM NPUOOp He Obin
NoBpeEXaEH.

nOpﬂD,OK nepBOro BKITKO4YEHUA:

1. MopKnoYNTb NMHUK CBSI3N «NPUBOP — AaT4MKN» K NEPBUYHBIM NpeobpasoBaTtensm 1 Bxogam npubopa.
2. MogkntounTb NPUBOP K UCTOYHWUKY MUTAHWUS.

@ NPEAYNPEXOEHUE

Mepen nogayei NMTaHnsa cnegyeT NPOBEPUTL BEMNMYMHY €70 HanpshkeHWs.

3. MopaTtb NuTaHue Ha npnbop.

(D NPEAYNPEXOEHUE

He pekomeHayeTcsa nogknoyaTh ynpaensaioLime Leny 4o HacTpoiku npubopa, YTobbl nsdexarb
NOMNOMKM 06beKTa perynmpoBaHus.

4. HactpouTb nputop.
5. CHATb nuTaHue ¢ npubopa.

5.4 HazHayeHUe KOHTaAKTOB KNeMMHMKa

1{2]3]4al5]6]7]8[9]10]11][12]13]14[15[16
L 123123123321

1 -+
Ce>  Buxon!1 Boixon2 Bon Bxop2 24B
~230B/=24 B 'g - 1‘

RS-485

PucyHok 5.4 — O6wwas cxema nogkntovyeHmsa TPM12-L11/LL2
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5 MopgkntoyeHne

24 B Bxop 1 Bxopn 2
6 o 1237123

16]15[14]13[12]11]10] 9

1]2[3]4[5]6[7]8
5 123123

CeTs  Bpxog1 Bbixoa 2
~230B

PucyHok 5.5 — O6wias cxema nogkntoveHnsa TPM12-LL5

24 B Bxog 2 Bxog 1
o o'1 2 33 2 1
16]15[14]13]12]11]10] 9

1]2[3]4[5]6[7]8
‘L.‘ 2 3123

Cets  Bbixog1  Bbixog 2
~230B

PucyHok 5.6 — O6wwas cxema nogkntoveHus TPM12-[]
24B
-+

Cetb ? ?

~230BB Bbixog1 Boixon2 Bxoa 1 Bxog 2 RAS'4g5

"1 2 312 3123321939
112]3]4al5{6]7]8[9]10]11]12][13]14]15[16

PucyHok 5.7 — O6bwana cxema nogkntovyeHma TPM12-H

5.5 NMoaknio4veHme no uHtepdency RS-485

[nsa opraHu3daumm obmeHa gaHHbIMU B ceTu no npotokony Modbus Heobxogum «macTep» cetu. OcHoBHas
PYHKUNSA «MacTepa» CeTU — UHULMaNM3npoBaTb O6MEH AaHHLIMU MeXAy OoTnpaBuTenem v nonydarenem. B
KayecTBe «MacTepa» ceTu cneagyet ucnonb3osatb K ¢ nogknoyeHHbIM aganTepoM uHTepdenca KoMnaHum
«OBEH» nnu npubopsl ¢ yHkumen «mactepay cetn Modbus (Hanpumep, MK v gp.).

Bce npubGopbl B ceTU coeduHSIOTCA B MnocredoBaTtenbHylo LWuHy. [pumep coeduHeHusi npuGopoB
npeacTaeneH Ha pucyHke 5.8. [nA kadecTBeHHoOW paGoTbl MpuemMonepenatynMkoB W NpedoTBpalleHus
BNUAHMSA MOMEX Ha KOHLAX MWHUM CBA3W OOMKHbI BbITb YCTAHOBMEHbI CornacyoLme pesnctopbl Ha 120 Om.
Pesuctop crniegyet nogkrtoyaTe HEMNOCPEACTBEHHO K KriemmaM npubopa.
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5 MopgkntoyeHne

Mpumep
Mpnbop nopgkntovaetca k MK yepes agantep nHtepderica RS-485 <« USB, B ka4yecTBe KOTOPOrO MOXET
ObITb ucnonb3oBaH AC4-M komnaHum « OBEH».

AC4-M

TPM Ne16

PucyHok 5.8 — NoakntouyeHne npmbopoB no cetu RS-485

[nsa paboTbl no nHtepdericy RS-485 cneayert:

1. Moakntounte Npmbop k cetn RS-485.
2. 3apaTb ceTeBble NapameTpbl Npubopa (cM. pasgen 7.8).

Cnucok pernctpos Modbus npuseaeH MNpunoxeHun b.

5.6 NMopakniovyeHne KO BCTPOEHHOMY UCTOYHUKY NUTaHus 24 B

NPUMEYAHUE
BcTpoeHHbIn ncTodHrK nuTanua 24 B (nanee — WIN24) ectb He BO Bcex Mogudmkaumax (CMm.
BeeneHue ).
NPEOYNPEXOEHUE
CD Banpewaetca nuTaTb oT knemm WUIM24 gpyrve npubopbl, 3a UCKIIOYEHNEM OATHMKOB, NOAKTHOYAEMbIX K
npmobopy.
MakcmmanbHbI BeixogHon Tok MIM24 — 50 MA. INprumep cxembl NOOKMI0YEHNS NPUBEAEH HMXE.
Natunk Bxog X-1 DIP-
+ - + repexsiio-
Bxop X-2 qa?enb
= Bxop X-3 Ry
l: 15 -
16 +

PucyHok 5.9 — lMNoakntoyeHne TOKOBOro gaT4ymka ¢ nutaHuem ot UM24

5.7 NopknoyeHVe AaTYNKOB
5.7.1 Obwue cBegeHunA

BxogHble U3MepuTenbHble YCTPOUCTBA B Npubope SABMSIOTCS YHUBEPCANbHbIMU, T. €. K HUM MOXHO
noakno4aTh Nobble coyeTaHns AaTYMKOB U3 MEPEYMCIEHHBIX B Tabnuue 5.1.

ONACHOCTb .
/ A \ | [ns 3awmuTbl BXOAHbLIX Lienen npubopa oT BO3MOXHOro Npobost 3apsigamMm cTaTUuYeckoro

9MEeKTPUYECTBA, HAKOMMEHHOr0 Ha NMMHUSAX CBSI3WN «MPUOOP — AaTuMKy, Nepes NoAKIIoYEHNEM K
KNeMMHWKY npnbopa cnegyet 06ecTounTb A4aTUmK U COeAMHUTb ero Xunbl Ha 1—2 cekyHabl C
KOHTaKTOM (PyHKLMOHaNbHOro 3asemnexus (FE) wura.

Bo BpeMA NpoBEPKN NCNPAaBHOCTU AaTyuKa U NMMHNN CBA3W crieayeT OTKIMIYNUTb I'IpVI60p OT CeTun NNTaHnA.

UT06bI n36exaTb Bbixoga npubopa M3 CTposi BO BPEMSI MPOBEPKU 3MEKTPUYECKOTO KOHTaKTa B LieNsiX creqyeT
UCMonb30BaTb M3MEpPUTENbHbIE YCTPOWCTBA C HanpshkeHneM nutaHust He Gornee 4,5 B. Mpu Gonee BbICOKMX
HanpsHKEHUAX NUTaHUA TakMX YCTPOMCTB OTKIoYeHMe AaTymnka oT npubopa obsasaTenbHO.

MapameTpbl NMHUKU CBA3U NpMbopa C AaTYNKOM NpuBeaeHsbl B Tabnuue 5.1.
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5 MopgkntoyeHne

Tabnuua 5.1 — MNapameTpbl NMHUK CBA3M NpUGopa c AgaTynKamm

OnuHa ConpoTtuBneHue
Tun gaTymnka JIUHUN, M, NuHuUKn, Om, He WAcnonHeHue NUHuUK
He bonee oonee

TpexnpoBogHasa unu

TC 50 15 OBYyXnpoBoAHasi, Nposoja paBHoOu
OTVHBI U CeYEHNS
TepMoaneKkTpoaHbIi kabenb

m 20 100 (kOMMNEeHCauNOHHbIN)
YHUDULMPOBAHHBIN CUrHan

NMOCTOSAHHOIO TOKa 100 100 ReyxnposopHas
YHUDULMPOBAHHbLIN CUrHan 100 5 [ByxnposoHas

HanpsaXeHuna NoOCTOAHHOIO TOKa

NPEAYNPEXOEHNE

Ha cxemax nogkntoveHus BMECTO HoMepa Bxoda (Bbixoga) ykasaH X (Hanpumep, X-1). PekomeHayeTcs
KOHTpONMpoBaTh NOAKMHYEHNE MO FPaBUPOBKE Ha Kopryce.

5.7.2 NopgkntoyeHne K QUCKPETHOMY BXoay

OnCKpeTHbIM BXOA CMYXWUT OIS yNpaBleHus pexnMoM aBTOMaTU4ecKoro perynupoBaHus. PaboTta Bxoga
HacTpausaeTcs B napameTpe i (CM. pasaen 7.2.2).

Bxon X-1

— Bxop, X-2
L Bxop, X-3

PucyHok 5.10 — Cxema nogknto4eHus K AUCKPETHOMY BXoAy

5.7.3 NMopgknioyeHmne TC no TpexnpoBOAHON cxeme

TpeXI'IpOBOD,Haﬂ cxema nogkrtodeHuna TC npencraBneHa Ha PUCYHKE HUXKE.

TC Bxop X-1
t,°C Bxop X-2
Bxop X-3

PucyHok 5.11 — TpexnpoBoaHas cxema nogkntoveHus TC

5.7.4 NopgknioyeHmne TC no AgByXNpPOBOOAHOM CXemMe

ﬂ,ByXI'IpOBO,D,HaFl cxema nogkntodeHus TC npencrasrieHa Ha PUCYHKe HUXKe.

Bxop X-1
TC

Bxop X-2
t,°C xon

Bxop X-3

PucyHok 5.12 — [iByxnpoBoaHas cxema nogkntoveHus TC

[lns KoMneHcaumm conpoTUBIEHMS NPOBOAOB NPW ABYXMNPOBOAHOM CXeMe MOAKMYEHUs crieayeT:

1. MNMepen Havanom paboTbl YCTAHOBUTL NEPEMBIYKA MeXay KoHTakTamu Bxog X-1 n Bxog X-2 knemMmmHuka
npmnbopa, a ABYXNPOBOAHYO NTMHUIO NOAKINIOYUTb K KOHTakTam Bxog X-2 n Bxog X-3.

2. MNoaxnoYnTb K NPOTUBONOMOXHBLIM OT NpNbopa KoHUam nNuHuM ceasm Bmecto TC marasuH
CONPOTUBIIEHMI C KraccoM TouHocTU He Bonee 0,05 (Hanpumep, P4831).
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5 MopgkntoyeHne

3. YcTaHOBUTL Ha MarasuHe ConpoTUBIEHUI 3Ha4YeHue, paBHoe conpoTuereHuto TC npu Temnepatype 0
°C (B cootBetcTBUMM ¢ HCX ncnonbsyemoro TC).

4. MNopatb NUTaHMe Ha nNpubop.

5. CkoppekTmpoBaTb nokasaHus npubopa B Tovke 0 °C B COOTBETCTBMM C pasgenom 7.2.1.1.

NMPUMEYAHUE
B cnyyae HeobxoanMOCTU KOMMEHCaLMo COEANHUTENBHBIX NPOBOAOB Npu noakntoyveHnn TC no

[OBYXNPOBOAHOW CXeMme crneayeT NpoBoAuTb B COOTBETCTBUM C pasgenom 7.2.1.1.

6. BbIiT U3 MeHIo 1 ybeanTbest, YTO OTKITOHEHME 3HadeHnst Ha LI ot HCX He npeBbIlaeT 4onycTMmon
abCconTHOW NorpeLHoCTM Ans ucnonbdyemoro TC.

[Mpumep pacyeta gonyctTumon abcontoTHOM NOrpeLLHOCTM AN gatynka tuna 100M:

Xn
A=E.y (5.1)

rae A — abcontoTHasa NOrpeLlHOCTL N3MEPEHUS;
Yy = 0,25 % (cm. Tabnuuy 2.2) — oCHOBHas NpMBEAEHHas NOrpeLUHOCTb;

Xn =380 °C (ot muHyc 180 go +200 °C, cm. Tabnuuy 2.2) — NosnHbIA Anana3oH N3MEPEHUN.

380
A= 1550,25=0,95 (5.2)

MakcumanbHas BenuymMHa OTKITOHEHNs1 NokasaHun npubopa ot 0 °C ansa aatdmka tmna 100M He
AormkHa npesbiwaTth 0,95 °C.

7. OTKMOUYUTBL NUTaHKe Npubopa, 0TCOeaNHUTL NIMHUIO CBA3W OT Mara3uHa CoOnpPoOTUBIEHUA N NOAKITHOUNTD
eek TC.

B chy4yae HeBO3MOXHOCTU WMCNOJ1Ib30BaHNA MarasnHa COHpOTVIBHeHMV'I cnegyet npoeBectn KomneHcauuro
conpoTuBIieHna NpoBoAoB Mo cnep,yrou.l,eﬁ cxXeme:

1. N3meputb cyMMapHOe COnpoTUBIIEHNE NPOBOAHUKOB COEANHUTENBHON MUHUM.

2. Mo Tabnmue HCX cooTBeTCTBYOLLErO AaTyMKa OnpeaennTb TemnepaTtypy, COOTBETCTBYHOLLYHO
M3MepeHHOMY CONpoOTUBIEHUIO NTUHUN.

3. Mpwn NogKIO4YEHHOM aTYMKe CKOPPEKTUPOBaTb PAKTUYECKN N3MEPEHHYHO TEMMEPATYPY B CTOPOHY
yBenuU4YeHus Ha BENUYMHY, onpedeneHHyto B NpeablayLiemM nyHKTe.

5.7.5 MNoagkntoyeHue TI1

TN k npuBopy cneayeT MOAKNHYATb C MOMOLLLIO KOMMEHCALIMOHHbIX
(TepmoanekTpogHbix)  npoBogoB. CoeduHsii  KOMMEHCaLUWOHHble m .

paboumit
cnai —

nposoga ¢ Tl 1 npubopom cnenyert cobniogatb NONAPHOCTb. B cniyyae -

HapyleHUs YyKasaHHbIX YCMOBMA MOTYT BO3HWKATb 3HAYMTENbHbIE st

TeMneparypbl

NOrpeLLHOCTH NPY U3MEPEHUM. XOROAHOFD s
BHUMAHUE
Pabouuit cnaii TI gormkeH 6biTb 3NEKTPUYECKM M30MPOBaH OT PucyHok 5.13 — Cxema
BHeLLHero o6opyaoBaHusi! noAKmnoYeHNst TepMmonapbl

B npubope npemycmoTpeHa cxema aBTOMAaTUYECKOW KOMMeHcauuu
Temnepatypbl cBoboAHbIX KOHUOB TI1. [atyuk TemnepaTypbl «XONOAHOrO cnas» YCTaHOBMNEH psaoM C
knemmHukom npubopa. AXC MOXKHO OTKMNIOYaTb U BKMOYATb U3 MeHto npubopa.

5.7.6 MopkniovyeHne AaTYMKOB C YHU(PULUPOBAHHBLIM BbIXOAHLIM CUTHANoOM ToKa U HanpskeHUs

@ NPEOYNPEXOEHUE

MogkrtoveHne gaTymka ¢ TOKOBbIM BbIXOAOM 0e3 MoaKIi4YeHUs TOKOBOrO LWyHTa npu nomoLum DIP-
nepeknoyartens MoXXeT NOBpeaAnTb Npubop.

26



5 MopgkntoyeHne

MNogkntovatb gaTYNKM MOXKHO HenocpenCTBeHHO K BXOAHbIM KOHTAKTaM an60pa.

Jatunk Bxog X-1 DIP-
+ = + nepekIio-
JI:I @_@_ Bxop X-2 ua?enb
-— Bxop X-3 Ry
PucyHok 5.14 — Cxema nogknroveHus PucyHok 5.15 — Cxema nogknto4eHUs NacCMBHOIO
aKTUBHOIO AaTyMKa C BbIXOAOM B BuAe AaTyuKa ¢ ToKoBbIM Bbixoaom 0...5 MA unu 0
HanpsxeHua -50...+50 mB unn 0...1 B (4)...20 mA

[na ucnonb3oBaHWs AaTtynka C TOKOBbIM BbIXOAOM criefyeT NOoAKMoYUTb BCTPOEHHbIA TOKOBbIN LUYHT. [ng
NOOKNIOYEHNA BCTPOEHHOIO TOKOBOIO LWYyHTa cnegyeT nepesecty DIP-nepekntodatens B NOMOXEHNE «BKM.»
Ha GOKOBOW CTeHKe Npubopa B COOTBETCTBUM C HOMEPOM MCNOMb3yeMOro KaHana (CM. pUCyHOK 5.16).

Ons nobbIX TUMOB OaTYMKOB KpoOMe TOKOBbIX CUrHasroB BKINKOYEHHbIN LWYHT MOXET BHOCUTb UCKaXXeHua B
n3mMmepaemyto Benn4nHy

w2 W5
il PR
=
i 00 dunponen

G T

g
I
I

T T
‘ "

PucyHok 5.17 — PacnonoxeHue DIP-nepekntoyatenen ans kopnycos [l u H

5.7.7 NMoaknioyeHne gaTuYMKa nosioKeHus

[laTumk nonoxeHus npegHasHayveH Ons onpeaeneHust CTeNeHn OTKPbITUS 3an0opHO-PerynmpyoLLero Knanata,
3a[BWKKW, U T. M.

Mpnbop obpabatbiBaeT curHanbl:
* 4ATYMNKOB MOSNTOXEHUA PE3NCTUBHOIO TUNa ¢ conpotueneHnem ot 0,1 0o 4 kOwm;

* 1AaTYNKOB C TOKOBbIM Bbixogom 4...20 MA.
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5 MopgkntoyeHne

Bxopg X-1
Jatunk é Bxoa X-2
NONOXEHMS Bxog X-3

PucyHok 5.18 — NoaknioyeHme pgaTymka nonoxXeHUs pe3aMcTMBHOIO TMna

[aTtumk nonoxeHnss C TOKOBbIM BbLIXOAOM MOAKIOYMaEeTcs K np|/|6opy aHanorm4HoO [Oatyumky C
yHI/IdDVILI,VIpOBaHHbIM BbIXOAHbIM CUTHArIoOM TOKa.

Ons patyvka NonoXeHWst 3a4aeTcsi TOMbKO €ro TUM, a BbIXOOHOW CUrHarm, aBTOMaTUYeCKM HopMupyeTcst
npnbéopom.

Mpn ncnonb3oBaHUM 4aTYMKOB MonoxeHus noboro TMna, ecnv nokasaHus gatyvka He cosnagatoTt ¢ BY, 1o
nokasaHus gaTtymka MOXHO CKOpPPeKTUpoBaTh (CM. pasgen 7.2.1.1).

5.8 MNopgknioyeHue Harpy3ku K BY
5.8.1 NMopgkntovyeHue Harpy3ku K BY tuna «P»

Cxema nogknoyeHus Harpyskm Kk BY Ttuna «P» npuBegeHa Ha

Bbixog X-1 —
pucyHke 5.19. C Bbixog X2|  f—=

K Harpy3ke

L Boixog X-3 —

PucyHok 5.19 — Cxema
NoAKMoYeHUs1 Harpy3ku Kk BY
T™Mna «P»

5.8.2 NMopgkniovyeHne Harpy3ku Kk BY tuna «K»

TpaH3ncTopHasa onTonapa NpUMEHSIETCS, Kak NPaBunio, A5 ynpaBrneHns
CVIMOBbIM TPaH3WCTOPOM MITN HU3KOBOJSIBTHLIM  3fIEKTPOMArHUTHLIM 1
TBepAoTeNbHbLIM pene. UTobbl n3bexartb Bbixoda U3 CTposi TpaH3ucTopa (¥ = o i W,
n3-3a OOMbLUOro ToKa CaMOMHAYKUMK, criegyet ycTtaHoBuTb auog VD1, B TEJ—g
paccyuMTaHHbI Ha TOK He MeHee 1A u HanpshkeHne He meHee 100 B, VD1
napannensHo obMoTKe BHelLHero perne P1.

Bbixog X-1 Unr

C Bbixopa X-2
)

PucyHok 5.20 — Cxema
NoAKmnYeHust Harpy3ku K BY
Tuna «K»

5.8.3 NopgkntoyeHune Harpy3ku K BY tuna «T»

BY Ttuna «T» ucnonb3yeTca ANs MOOKMIOYEHMS TBEPOOTENbHbIX pene, pacCyYnTaHHbIX Ha ynpasreHue
NMOCTOSIHHBIM HanpshkeHnem 4...6 B ¢ Tokom ynpasneHus He 6onee 40 mMA.

BHyTpu BY ycraHoBneH orpaHuy4mTenbHbIn pe3nctop Rorp HOMUHANom

Bbixog X-1 +

100 Owm

24 Om. ~——1{ Boixog X-2 —J_ TeepaoTensHoe
pene

+6B Bbixoa X-3
Bb|X0,D. BbINOJIHEH Ha OCHOBE TPaAH3UCTOPHOIO Kr4a n-p-n-tuna wu |3 —|__
MMeET OBa COCTOAHUA:

PucyHok 5.21 — Cxema
noaKmYeHust Harpy3ku k BY

*4...6 B — BbICOKMI1 YPOBEHb («fOrMyeckast eanmHmua). TMna «T»

*0...0,7 B — HM3KN ypOBEHbD («ITOrMYECKUIA HOMbY);

BHMMAHUE
A AnvHa coegmHnUTENbHOro kabens mexay npnbdopom ¢ Beixogom T 1 TBEpAOTENBHLIM pere He A0MKHA
npesblwaTb 3 M.
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5 MopgkntoyeHne

5.8.4 NopgkntoyeHune Harpy3ku K BY tuna «C»

OnTOCUMUCTOP BKIOYAETCS B LieMNb YNPaBleHNsi CUNIOBOrO0 CUMUCTOPA Yepes orpaHuymBaroLwuii pesnctop R1.
3HauyeHune conpoTMBIEHNS pe3ncTopa onpeaensieT BenMynmHa Toka ynpasneHns CMMmncTopa.

Bbixog X-1

@ Bbixog X-2
Bbixog X-3

PucyHok 5.22 — Cxema nogkno4eHusi CUnoBoro cumucropa Kk BY tuna «C»

OnTocMMUCTOP MOXET Takke ynpasBfsiTb MapoVi BCTPEYHO-MapansernbHO BKIMHOYEHHbBIX TUpPUCTOpoB VS1 1
VS2. [ina npepoTtBpalleHnsa npobos TMPUCTOPOB U3-32 BbICOKOBOSLTHBLIX CKaYKOB HaMpsPKEHUSA B CETU K UX
BbIBOAAM pekomeHayeTcs nogkntoyate punetpytowyto RC-uenouky (R2C1).

— (asa

R2
Boixoa X-1 4‘ 47..680m SJ
VSt
@ Bbixop X-2 ® [ F 0116308 e
Bbixog X-3 —

R1
5...20 kOm

]

Rarp

PucyHok 5.23 — Cxema BCTpeUYHO-NapannesibHOro NoAgKm4YeHus AByX TMpMcTopoB Kk BY tuna «C»

5.8.5 NMopgkntoyeHue Harpy3ku K BY tuna «U»

Onga pabotbl LAl «napametp — ToK 4...20 MA» MCMONb3yeTCs BHELUHWN UCTOYHUK MUTaHWS MNOCTOSIHHOIO
TOKa.

Honyctumbii JuvanasoH HanpsHKeHUs WMCTOYHUKA nuTaHus > Bbixop X-1

paccunTbiBaeTCcsa cnegyomnm obpasom: 5; 'C Bbixoa X-2 —T—wum
jvf Bbixog X-3 — +—=» -U,,

Un.min = 7,5 B + 0,02 A - Ry — MUHMManbHOe JOoNyCTUMOE HanpshxeHne ly = 4..20 WA

WCTOYHUKA NUTaHus, He MeHee 12 B,
PucyHok 5.24 — MNMoakntoyeHune K
Un. max = Un min + 2,6 B — MakcumanbHOe [ONYCTUMOE HanpshXeHue BY tvna «A»

MUCTOYHMKa NuTaHus, He 6onee 30 B,
roe Ry — conpoTtueneHue Harpy3sku LLAT, He 6onee 1000 Om.

f BHMMAHUE
BHELUHUA NCTOYHMK NUTaHUA U NpUBOpP peKoOMeHAYeTCA NOAKNIOYaThb K O4HON NUTAIOLLEN CEeTH.

NcTouHnkn nutaHusa npudopa m LA gorkHbl ObITh ranbBaHMYeckn pa3sasaHbl. He gonyckaetcs
nutaHme npmdopa n LIAI oT 0gHOro UCToYHUKa.

Ons nogkntodeHna k BY tuna «M» MOXHO mMcnonb3oBaTb KaHanm BCTPOEHHOMO WMCTOMHMKA NuTaHusa 24 B
(Tonbko ans moamndukauumn npudopa c NM24).

Ecnu HanpspkeHue nctodHmnka nutaHuns LIAM npesbiwaeT pacyeTHoe 3HavyeHne Up max, TO NOCNenoBaTensHo ¢
Harpy3sKkon HeobxoAMMO BKITHOUYNTb OrpaHNYMTENbHBIN Pe3NcTop Rorp.

Bbixog X-1

—C Bbixop X-2 ——————o+U,,

Beixog X-3 {1+ -Uy,
R Ry

orp

LA
4..20 MA

PucyHok 5.25 — NMoakntoyeHue Kk BY tuna «M» ¢ orpaHnynBaroimum pe3amctopom

ConpoTtuenexue Rorp paccumtbiBaeTcs No hopmynam:
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5 MopgkntoyeHne

Rorp.min < Rorp < Rorp.max (5.3)
Uy — Unma

Rorpnin = —05 4 (5.4)
Uy — Ui

Rompmax = =034 (5.5)

rae Roap — HOMUHalbHOE 3Ha4YeHne orpaHn4nTeribHoOro pe3ncrtopa, Owm;

Roap.min — MUHUMarbHO AONYyCTUMOE 3Ha4YEeHNe OrpaHN4YnTeNbHOro pe3ncrTopa, Ow;

Rogp,max — MakCcnMmMarsnbHO O0NYyCTUMOE 3Ha4YeHne orpaHn4nTenbHOro pe3ncrtopa, Owm.

VAN

BHUMAHME
HanpspkeHue ncrtovHunka nutanmsa LAI He gomxHo npesbiwats 30 B.

5.8.6 NopgkntoyeHue Harpy3ku Kk BY Tuna «Y»

A

BHUMAHUE
BHeLUHWIA NCTOYHWK NUTaHMA 1 NpuBop pekoMeHayeTCsa NoAKNioYaTh K OAHON NUTAKOLLEN CETU.

NcTounnkn nutadusa npudopa n LAT gormkHbl ObITh ranbBaHMYeckn pa3sa3aHbl. He gonyckaetca
nutaHme npmodopa n LIAIM oT 0gHOro UCTOYHMKA.

A Tbl C HArpy3kom Tuna «Y» Kk B TN YNTb BHELLHUI
[nsa paboTbl ¢ Harpy3ko a«y Y cnegyeTt Noakno e —-{Benoax o
WUCTOYHUK MUTaHNS NOCTOAHHOIO ToKa C HanpsbkeHnem Up B guanasoHe %rg_ | Bowon X2 -->0..108

5 H
ot 16 go 30 B. < L Bbixog X-3 j_¢ Unr
Ons nogkntodeHna Kk BY Tuna «Y» MOXHO wuCNoOnb3oBaTb KaHan
BCTPOEHHOrO WMCTOYHUKA nuTaHusa 24 B (Tonbko Ana moaudukauuu PucyHok 5.26 — Cxema
npuGopa c UM24). NoAKSHYEHUA Harpy3ku kK BY
T™Mna «Y»

ConpotueneHnune Harpysku Ry, nogkntodaemoini k LLAT, gormkHo ObiTb He
MeHee 2 KOwm.

A

BHUMAHME
HanpspkeHue nctovHunka nutanmsa LAT He gomxHo npesbiwats 30 B.
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6 Jkcnnyatauns

6 Jkcnnyatauus

6.1 MpuHUMn paboTbl

dyHKUMOHaNbHas cxema npuGopa npueegeHa Ha pucyHke 6.1.

TPM12.RS
Lindposoit
T unbTp
/_" Koppextvposka [—————@—> 1 B
aTunk 1 Bi ol AHanorosoe
it bNMC;MTeJ'Ib = T — AHaEuog?)Boe perynupoBatxue
VHavkauns Ipacmk
BB’L_I”L_I’ —— [atunk
I=Tala] MOMNOXeHNs
LI - @ Hl
1 ) ‘ ﬂmarHOCTlea
Lincpposoii aBapuit
T unbTp
o = —>Koppektvposka BY2
ﬂ, 2 BEIZMCJ‘IMp‘I’eﬂb v2 -
aTuk o
| Pervcrpatop | -~ AH?E&??)BW - CyrHanvsauys
I »| Bxon?2 Myck/Cron > | CurHanuaatop | [vckpeTHoe » Perctpauus
\ AgTO/PyY P, |F (o))
| Koneuroe RS485 — |
NonoXeHue <—

TPM12.RS
Lindposoit
T unbTp
> KoppexTuposka > i
[Jlatumk 1 Bblumncnurens — BY1
' IMA-perynsitop _._>| ugc;l(geé“%e } OTKprTb
WHovkaums | | Mpadpuk LoD
YCTaBKM
HiE fer
MOMNOKEHNS
OOOO | [~ -f
) : ]
) 4 [varxocTuka Q;:Bﬂg(%pemom
Lindposoit asapuvt
T unbTp BY2 A
P > > KoppekTvposka
Vad PPEKTUD TInckpeTHoe 3akpeITh
Larunk 2 Bbiuvcnurens P, iP (oA}
| ol Bon2 o Myck/Cton
\ o AsTO/Py4
»| Koreuoe -R8485 <]

MOMOXeH1e -4_

1) aHanoroBoe ynpaBneHue 3aBMXKOMW, 2) OUCKPETHOE yrpaBneHne 3aBUXKON

PucyHok 6.1 — dyHKUMOHanNbHasA cxema

Cwvrian Ha Bxoge npeobpasyercsi B COOTBETCTBMM C TUNOM BbliOpaHHOro gatyunka. Ans gatuukos TC un TM
curHan npeobpasoBbiBaeTCa B 3Ha4YeHUe Temnepatypbl cornacHo HCX BeibpaHHOro aatyunka. [Ang gaTtymkos ¢
YHUOULMPOBAHHBIMU BbIXOAHLIMM CUrHanamMu BbINOMHAETCS NMHEHoe npeobpasoBaHMe curHana. [aTtumk
MONMOXEHUA WCMONb3yeTcs AN OTOOpaXKeHWs1 MONOXEHUS 3aOBWXKKWM, HO He UCnonb3yeTca Ans
perynvpoBaHusi.

Mpn o6paboTke N3MepeHHOro 3Ha4YeHNA MOryT ObITb MCNOMB30BaHbI cneayoLme yHKLNK:

* undppoBas punsTPaLUsa U3MepeHuii (ans ocnabneHnst BIUSHWS BHELLHUX UMIMYMbCHLIX NOMEX);

* KOPPEKUMSA N3MepPUTENbHOW XapaKTepUCTMKL AaTYMKOB (AN YCTpaHeHUsl HavarnbHOW NorpeLLIHoCTH
npeobpa3oBaHUsi BXOAHbIX CUrHaNOB U NMOrPeLIHOCTeN, BHOCUMBIX COEAUHUTENbHBIMW NMPOBOAAMM);

* MaTeMaTuyeckue yHKLUN.
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6 JkcnnyaTauus

BY ynpaBnsetcs Ha OCHOBaHUWM AaHHbIX, NOMyYeHHbIX CO BXoAda, a Takke Hactpoek J1Y. J1IY cpaBHuBaet
3HaveHune yCcTaBKku Co 3Ha4YyeHneM Bxoaa. B pesynsraTte cpaBHeHus J1Y nogaet komaHay Ha ynpaeneHue BY B
COOTBETCTBWM C BbIOPaAHHON NOTMKOMN.

NPUMEYAHUE
Insa moandukauunn ¢ auckpeTHoiMy BY (ynpaeneHue no npuHumuny «6bonblie/MeHbLIEe») anropuTm

pacyeTa ANunHbl yNpaBnsioLero MMnynsca peann3oBaH OCHOBbIBasiCb HA MaTeMaTU4ecKon Mogenm
K3P, a He Ha NpyHUMNE WNPOTHO-UMMYNbCHOW Mogynsaumu. [ins paboTbl B cUCTEMe «HarpeBaTenb-
xonoannbHuk» (korga BY1 paboTaeT no anroputMmy Harpeearterb, a BY2 no anroputmy XonogamnbHUK
AN 0QHOW cUCTEMbI) pekoMeHayeTcs npuMmeHaTs TPM12-X.Y.X.

MpuGop MMeeT creaytoLimne pexmmbl paboTbl:

Tabnuua 6.1 — Pexxumbl paboTbl

Pexum paboTbl OnucaHue
ABTOMaTH4eckoe Mpouecc perynvpoBaH1s B aBTOMaTUYECKOM pexnme. 3HadeHne yCTaBKu
perynupoBaHue CpaBHUBAETCH C MU3BMEPEHHbBIM CUrHanom Ha Bxoge. B 3aBucumocTtu ot

BblGpaHHOW norvkun paboTsl JTY, dhopmmnpyeTcs curHan ynpaeneHusi Ha BY

PyyHoe perynupoBaHue | Py4yHoe yrnpaBrneHne BbIXO4HOW MOLLHOCTbIO (BbIxo4oM) ¢ nomoubto LIATM. bes
obpaTHoW cBA3K No BXxoay

Cron I'Ipou,ecc perynnpoBaHnA OCTaHOBIEH. Bbixoabl B 6€30MacHOM COCTOSIHUN

ABapus Mpouecc perynupoBaHna OCTaHOBIEH NO Npu4MHe aBapun. Beixogb! B
©e3onacHOM COCTOSIHUU

Mpnbop oTcnexneaeT cnegyoLwme owmnoKu:;

* BHYTPEHHME OLLINGKY;
* OLWMOBKM Ha Bxode: 0OpbIB AaTyumKa, BbIXo NoKasaHui 3a AnanasoH U3MepeHU;
* OLLUMOGKM Ha BbIxoAe: 06pLIB KOHTYpa perynmpoBaHus.

B cnyyae nosieneHus owwubok npubop nepexogut B pexum ABapusa (muraet csetoguog CT1 (CT2)).
BHyTpeHHVe ownbkn 1 ownbkn Ha Bxoge BbiBoaAaTcsa Ha L. Owwunbka obpbiB mnn «3anvnaHusay KOHTypa
perynupoBaHunsa curHanuaunpyetcs ceetognogom CT1(CT2).

JToGor TN aBapum NpMBOANT K OCTAHOBKE perynmpoBaHus. Kaxapii KaHan oTKIo4aeTcs He3aBMCcMMO Apyr OT
apyra (TonbKo ecnv JaHHbIe C PYroro aBapunHOro BXo4a He y4acTBYHOT B BbluucneHun ans J1Y).

ABapusa cHUMaeTcst OOHUM U3 cnegyrowmnx crnoco6bos:

* NyTeM nepesoga npubopa B pexum CTon unm pexxum py4HOro perysimupoBaHuA 1 NOBTOPHbLIM
3anyckoM B PEXXMM aBTOMaTM4Y€CKOro peryfmpoBaHus;

* aBTOMaTn4eCKu npm BoCcCtaHoOBNEHNN nokKasaHnn JaTynKoB.

6.1.1 O6wme npuHumnel NMAQ-perynupoBaHus

Ha Bbixoge MWO-perynatopa BblpabaTbiBaeTcs ynpaBnsoLMin (BbIXO4HOW) curHan Yi, AelCcTBME KOTOPOro
HanpaBneHo Ha YMeHbLLIEHWE OTKITOHeHNs E;:

1 1 & AE;
Yi = Ez - EiAtI/IBM — .
v ( + L3 i+ At) 6.1)
rae Xp — noroca NponopLUmMoHanbHOCTU (HacTpavBaeMblii napametp F);

Ei - pPa3HOCTb MeXxay 3adaHHbIMU TyCT n TeKywmnmu Ti 3Ha4yeHuem Msmepﬂemoﬁ BENMN4nHbI, WUIN
paccornacoBsaHue;

Tp — NOCTOSIHHAsA BpeMeHu anddepeHumpoBaHus (HacTpamBaeMblil napametp d — «auddepeHumansHas
nocrtosiHHasa NMUO-perynaTopar);

AE; — pasHocTb Mexay AByMsi cocegHUMMU namepeHuamm Ei n Ei_q;

Atyaw — BpeMSA Mexay AByMS cOCeaHUMN namepeHnsamu Tin Tiq;
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6 Jkcnnyatauns

Tu — MOCTOSIHHAs BPEMEHU MHTErpupoBaHUsa (HacTpanmBaembll NapameTp  — «UHTerparibHas NocTosiHHas
NMUAa-perynartopay);

n
Z EiAtnam .
i=0 — HaKonmneHHasi CyMma paccoriiacoBaHuil.

W3 chopmynbl BUAHO, 4TO BO Bpems MNMIAL-perynupoBaHns curHan ynpasneHns 3aBMcuT oT:

* pasHULbl MeXAy TekyLwum napameTpom T; 1 3agaHHbIM 3HaYeHNEM Tycr U3MepsieMON BEMUYMHBI E;,
E;
KoTopas pearvpyet Ha MrHOBEHHYHO OLLMGBKY perynmpoBaHus (oTHoLueHus Xp);
AE;
* CKOPOCTM U3MEHEHNSI NapaMeTpa Atusw, KOTOPAsS MNO3BONSAET YYYLLNTL KAYECTBO NEPEXOLHOMO
1 AE;
i
npouecca, BblpaxeHue “Xp Atusy HasblBaETCS andhdepeHUmnansHON COCTaBNSOLLEN BbIXOAHOIO
curHana;

n
- Z EiAtHBM
* HAaKOMNMEHHOW OLLMOKK perynmpoBaHua i=o , KOTOpad no3BondeT ﬂ,OGVITbCFI MakcumasnbHO
11
Yﬁ Z EiAtnsm
ObICTPOro OOCTUXXEHUS TEMMEPAaTypbl YCTaBKN, BblpaXkeHneXp Ti
COCTaBNAKLLEN BbIXOAHOIO cUrHana.

Ha3bIBaeTCA MHTErpasnbHON

Onsa addekTnBHom pabotel MNU-perynaTopa cnegyet yCTaHOBUTL ONTMMaribHble A1 KOHKPETHOro obbekTa
perynupoBaHus 3HadeHus koadduumeHtoB Xp, Tq M Ty, KOTOpPbIE MOXHO oOnpedenuTbs B pexume
aBTOHACTPOMKN NN B pPEXMME PYHHON HACTPOMKN.

6.1.2 Pabota NMU-perynsaTtopa np1 UaMeHeHUn peXXMMoOB paboTbl npudopa

Mepexon 13 pexvma aBTOMaTU4YEeCKOro pPerysimpoBaHus B PEXVMM PYYHOTrO PerynvpoBaHusi 1 HaoGopoT
npoucxoaut GesydapHblM crnocoboMm, T. €. 3HadyeHMe MowHoCcTU oub. P npu aToM coxpaHsietca. Bce
HaKOMMEeHHblE WHTerpanbHble U anddepeHumanbHble COCTaBMsWME COXPAHSTCA WM OEUCTBYIOT Npu
BO3BpaLLEHNM B PEXMM aBTOMATU4YECKOro perynupoBaHusA. [Ns pexuma pPy4yHOro peryriMpoBaHus
orpaHuyeHue BbIXOOHON MOLLHOCTU He AeNCTBYET.

Mpn nepexoge B pexum CTOn BCe HaKOMMEHHble MHTErpanbHble U avddepeHumanbHble COCTaBnsaoLWme
cOpacbiBatoTca. BbixogHaa molHocTb BY coctaensier sHadeHue Str P 1.e. B pexxume Cton npubop Moxet
noaAepXKuBatb 3afaHHy0 BbIXO4HYIO MOLHOCTb, HO 6e3 OTCnexmBaHus COCTOsSIHMS BXoaa.

B pexume ABapusi Takke MpoucxoauT cbpoc uHTerpanbHoOW U auddepeHLmanbHOW COCTaBNSALEN.
BbixogHas wmowHocTe BY npuHumaer 3HaveHue ELrr. P T. e. B aBapuiiHOM pexume npubop MoKeT
nogaepXuBaTth 3agaHHYH0 BbIXOAHYH MOLLHOCTb, HO 6€3 OTCNEeXUBaHNs COCTOSIHUSI BXOAa.

Mpwn nepesarpy3ke npnbopa nponcxognT cOpoc MHTerpanbHom 1 guddepeHumanbHOM COCTaBNALWEN.

Mpu unameHenun napametpoB P F P d , P d 4 yepes meHo npubopa wnu nocpeacteom Modbus-
WHTepdenca HakonmmeHHble WHTerpanbHas wu anddepeHumanbHas cocTaendalwas He cbpacbiBaeTcs.
Mpunbop ocyliecTBnAeT pacyeT BbIXOQHOW MOLLUHOCTM Ans BY no HoBbIM ko3addumuMeHTam, O4HAKO ke
HaKkonneHHble CcOCTaBmnslWMe He cbpacbiBaloTcs, T. €. Mepexod K HOBblM NapameTpam perynupoBaHuvs
npouncxogut nnasHo. [1ns cbpoca yxe HakonneHHbIX NapaMmeTpoB crieQyeT nepesarpy3nTb Npubop.

6.2 YnpaBneHue u n"HAUKaums

Ha nuueBon naHenn npm6opa pacnonoXxeHbl aNneMeHTbl MHOUKaunn U ynpaBneHnd:

* [1Ba YeTblpexpaspsaHbIX CeMUCErMeHTHbIX MHankaTopa (LIN);
* cemMb (ons mogudpmkaumi 6e3 RS-485) nnn Bocemb (ansa mogndukaumin ¢ RS-485) ceetognonos;
* YeTblpe KHOMKM yrpaBreHus.
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PucyHok 6.2 — JluueBas naHenb
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PucyHok 6.4 — Nonb3oBaTenbCKkui 3KpaH

WHdopmaumsa BeiBoautca Ha LW npubopa. BepxHuit n HuxHMI LA 0BpasytoT nomnb3oBaTENbCKUA SKPaH.
BeiBogumyo Ha LI nHdopmaumio MOXHO HacTpouTb (CM. pasgen 7.7). B npubope MOXHO HacTpouTb OO
LLIECTUN 3KPAHOB.

Tabnuua 6.2 — OTo6paxaemasn nHopmauus Ha LI

CoOCTOsiHMe OTob6paxaemas nHopmauus (oNs HACTPOEK NO YMONYaHUIO)
npu6opa BepxHun LU Hwxunn LU
Barpyska* HanmeHoBaHus npmubopa Bepcus BctpoeHHoro MO
PerynupoBa- | Tekyllee 3Ha4yeHue nsmepssemMon BennumHel | 3HaYeHne yCcTaBku
Hue
MeHio HasBaHue napameTpa HacTponkn 3HaueHve napameTpa HaCTPOMKK
HasBaHwue rpynnbl napameTpoB Hapnucb AEnu
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MpogomkeHne Tabnuubl 6.2

COCTOSiHMe OTob6paxaemas MHopMauus (ANt HACTPOEK MO YMONYaHUIO)
npubopa BepxHuii LI HwxHunia LA
ABapus O6o03Ha4yeHne ownbkM BbIOpaHHOrO

N3MepuTENbLHOro KaHana (cM. Tabnuuy 6.3)

NPUMEYAHUE .
m * Mocne nogaym NUTaHusA, Ha NULEBON NaHenu npubopa CBeTATCS BCe MHamkatopsbl. [Notom Ha LIA

noABnAeTCcA cnpaBo4HanA I/IHq)OpMaLI,VIFI, YKa3aHHadA B CTPOKe «3arpy3Ka».

Tabnuua 6.3 — MHaMKauua aBapunHbIX CUTYyaLUn

TekcT Ha

U

OnucaHue

Hatunk KXC npeBbicun BEPXHIO rpaHuuy namepenus (+105 °C)

Oatumk KXC npeBbICKIT HWKHIOKW rpaHuuy namepexms (muHyc 50 °C)

BbluncrneHHoe 3Ha4yeHne BXO4HOW BEMNYMHbI Bbille aonycTtnMmoro npeagena

BbluncneHHoe 3Ha4YeHne BXOQHOW BEMNYMHBI HUXE gonycTtuMmoro npeaena
O6prB JIMHNN CBA3U C aTYHUKOM

BbluncrneHHoe 3HaYeHe BXOAHOM BENUYMHBI Bhilie A0NYCTUMOro npeaena UHaMKaLumu.
HeBo3MOXHO 0TO6Pa3nTb M3MEPEHHYIO BEMWUYMHY U3-3a OrpaHNYeHns pa3psgHoCTy
oTobpaxeHus B napameTpe oFt

BbluncrieHHoe 3HaYeHe BXOAHOM BENUYMHBI HIKE [0NYCTUMOro npeaena nHaukaLmu.
HeB03MOXHO 0TOBPAasUTb M3MEPEHHYIO BENUYMHY M3-3a OrpaHUYeHnst paspaaHOCTy
oTobpaxeHus B napameTpe oFt

OO6pbIB gaTymka

OwmnbkKa BblMUCIIEHUS MaTEMATUYECKON PYHKLMN
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CBetoavoabl
Tabnuua 6.4 — HazHauyeHue cBeTOAMOOOB
Caero- CocTosiHue 3HauyeHue
anon
Ceetut Ha LI oTobpaxaeTtca 3HavyeHne Bxoga 1 (B T. Y. aBapuiiHOE 3Ha4YeHne) unm
BbIMOSTHAETCSA HACTpOoKKa napamMeTpa, oTHocsLWwerocs K kaHany 1 (Bxog 1 vnum
BY1)
I Mwuraet Ownbka Ha Bxope 1 (06pbIB AaTumMKa, BbIXOA NOKa3aHUM 3a AuanasoH
n3mepeHuit), 3HaveHme Bxoga 1 He oTobpaxaetcs Ha LI
He ceeTtut Ha LM He oTobGparaeTcs 3HadeHne Bxoga 1 n HeT owmnbkm Ha Bxoge 1
Ceetut Ha LW oTobpaxaeTcs s3HadeHne Bxoga 2 (B T. 4. aBapunHOE 3HaYeHNE) nnu
BbINONHAETCA HAaCcTpOMKa napameTpa, OTHOCSLLerocd K kaHany 2 (Bxog 2 unu
BY2)
I Mwuraet Owwnbka Ha Bxoge 2 (o6pbiB faTymka, BbIXOL NOKa3aHUA 3a guana3oH
n3mepeHnii), 3HadeHme Bxoga 2 He oTobpaxaetcsa Ha LI
He ceetut Ha LI He oTobGparxaeTcsa 3HadeHne Bxoaa 2 n HeT owmnbkun Ha Bxoge 2
PYY Ceetut Pexvm py4yHOro perynmpoBaHUs BbIXOOHOW MOLLHOCTU
He ceeTut | Pexxum aBTOMaTHM4eCKOro perynupoBaHus unu pexum Cron
Ceetut OuckpeTHoe BY: BY1 3aMKHyT.
AHanoroBoe BY: makcumarnbHoe 3HayeHne Bbixoaa LIATT
BY1 Mwraet AHanoroBoe BY: yactota muraHnsi nponopLmoHanbHa BbIXOAHOMY CUrHany
He ceetut | duckpetHoe BY: BY1 pasoMKkHyT.
AHanorosoe BY: MMHumarnbHoe 3HayeHue Bbixoga LIAT
Ceetut [OuckpeTtHoe BY: BY2 3aMKHyT.
AHanorooe BY: makcumanbsHoe 3HadeHune Bbixoga LIAT
BY2 Mwraet AHanoroBoe BY: yactota MmuraHusi nponopLmoHanbHa BbIXOAHOMY CUrHany
He ceetnt | dnckpeTHoe BY: BY2 pa3omkHyT.
AHanorosoe BY: MMHMManbHoe 3HaveHne Bbixoga LIAT
He cetut HeT oOMeHa gaHHbIMK No MHTepdelicy RS-485
RS Ceetut (10 c) | OBGHapy»eHbl AaHHble No HTepdelicy RS-485
Mwuraet OGHapyXeH NakeT, NpefHa3Ha4YeHHbIA 4518 AaHHOro YCTPONCTBa
Ceetut KaHnan 1: pexvnm aBToOMaTM4€CKOro perynmpoBaHus
He ceetnt | KaHan 1: pexxum py4yHOro perysimpoBaHUs BbIXOLHOW MOLLHOCTU UMW PEXUM
Cron
CT1 Mwuraet Kanan 1 nepeLuen 13 pexrma aBToMmaTM4eCKoro perynmpoBaHusi B peXum
ABapus no npuynHe obpbIBa AaTyMKa UM Bbixoga NokasaHui 3a AvanasoH
N3MepeHuns
Mwuraet KaHnan 1 nepeLuen 13 pexrma aBToMaTM4eCKOro perynmpoBaHusi B peXum
(oBaxxgbl) ABapus no npmunHe obpbIBa NUNK «3anunaHnsi» KOHTypa perynmpoBaHns
Ceetut KaHnan 2: pexxum aBToMaTM4eCcKoro perynmpoBaHus
He ceetut KaHan 2: pexxum py4YHOro perynmpoBaHus BbIXO4AHOW MOLLHOCTW UMK PEXUM
Cron
CT2* Mwuraet KaHnan 2 nepeLuen 13 pexnma aBToOMaTM4eCKOro peryyiupoBaHus B PEXUM
ABapus no npuunHe obpbIBa AaTyMKa UM Bbixoga NokasaHui 3a AManasoH
N3MepeHuns
Mwraet KaHan 2 nepeluen 13 pexuma aBToMaTM4eCcKoro perysiupoBaHuUs B PEXUM
(oBaxxgbl) ABapus rno npmumnHe obpbIBa NNK «3anunaHnsi» KOHTypa perynmpoBaHns
NMPUMEYAHUE

* Ceegumopg CT2 otobpaxaeT coCcTosiHMe Tonbko aHanorosoro BY2. Ecnu BY2 anckpeTHoe, To
CBETOAMO[ HE 3aeNCTBOBAH.
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6 Jkcnnyatauns

KHonku ynpaBneHus

Ta6nuua 6.5 — HasHayeHMne KHoONokK

CocrosiHne Tvn
KHonka HasHaueHue
un HaxaTus
Bxoa B MeHto BbIbopa pexxrma paboThbl:
PaGora YaepxaHue | ¢ run— aBTOMaTU4YeCKoe peryrimpoBaHue;
Gonee 2¢c | *nfn— py4Hoe perynupoBaHue;
» 5toP — Cton
OpHokpaTt- | Bo3Bpat Ha OCHOBHOW 3KpaH Wi K NpeablayLlemMy YPOBHIO MEHIO.
MeHio Hoe OTMeHa U3MeHeHusi 3Ha4YeHUsi napameTpa 1 BO3BPaT UCXOLHOM0
HaxaTue |3HavyeHus
T XKeHne KoHp nUn Tek
PaGora YaepxaHue OTobpaxkeHne KoHUrypaumm TEKyLLLEro sKkpaHa
OpHokpat- |[lMepeknoyeHne akpaHoB
Pabota Hoe
HaxaTune
unu OpHokpart- Depemroqume MYHKTOB MEHIO.
V. Hoe 3MeHeHWe 3Ha4YeHns napamMmeTpa
MeHio HaxaTve
YoepxaHue | YBenmyeHne cKkopocTi N3MeHeHUs pedakTupyemMoro napametpa
YnepxaHue | Nepexon B MeHt0
b6onee 3 ¢
Pa6Gota OpHokpat- |lepexoa K UISBMEHEHUIO YCTaBKN UMW BbIXOAHOW MOLLHOCTHU
Hoe
Haxartune
Mepexon B MyHKT MEHIO.
OpHokpat- |[lMepexof K pegakTupoBaHuio napameTpa.
MeHto Hoe CoxpaHeHne N3MeHEeHHOTo 3Ha4YeHns napameTpa B NamsTb
HaxaTue |npubopa
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6 JkcnnyaTauus

MpogomkeHue Tabnuubl 6.5

CocTosiHne Tun
KHonka LM HAXKATUS Ha3Ha4yeHue
KombuHauuu KHonok Ansa BxoAa B cneunanbHble peXnMbl
~ Mepexon K HacTporkaM 3aLMTbl napaMeTpoB SLrE (cMm.
VaenKahme pasgen 7.11)
+ Pa6oTta Aep
bonee 2c
CO6poc 00 3aBOACKMX HACTPOEK.
N YaepxaHue Mepen HaxaTneM crneayeT yCTaHOBUTbL NEPEMbIYKY (CM.
Pa6ora Gonee 2 c | Pasaen7.12)

6.3 BknroyeHue n pabora

(D NPEAYNPEXOEHWE

B cnyyae nameHeHus TemnepaTtypbl OKpYKaloLLEero Bo3gyxa ¢ HU3KOW Ha BbICOKYHO B npubope
BO3MOXHO 06pasoBaHue koHaeHcaTa. YTobbl ns3bexartb Bbixoga npubopa M3 CTPost pekomeHayeTcs
BblaepXaTb NpMbop B BbIKNIOYEHHOM COCTOSIHUM He MeHee 1 Yyaca.

Bo Bpemsa BknioyeHnss npubopa BbINOMHAETCA MpoOBepKa CBETOAMOAOB (BCe CBeToamoabl CBETATCA 2

CeKyHAbl).

lMocne NpoBepkM Ha BepxHEM WMHAMKATope oTobpasnTCs U3MepeHHas BenuMyuHa C AaTymka, Ha HWKHEM —
3HayeHuwe yctasku Ans J1Y1 (ans sHadeHns napameTpa 5Lr. {no ymonyaHmio).

A ~
KHonkamu unu nepeknoyaloTcsa aKkpaHbl. KpaHbl HacTpavBatoTcs B napameTpax 5L ! ... 506 (oM.
pasgen 7.7). OKpaHbl MOXHO BKMto4YaTb W BbIKMOYaThb. BblknoyeHHble 3KkpaHbl He oTobpaatotes. [1o
YMOMYaHMWIO BKIOYEH aKpaH 50r. |

|I| NMPUMEYAHUE

OkpaH 5Lr. ! BLIKMIOUNTL HeMb3s.
[ns Bbibopa pexuma paboTbl cnegyer:

1. HaxaTtb 1 yaepxumBaTb (2 cekyHObl) KHOMKY Ha nobom akpaHe.
N X~
2. BbibpaTb pexum KHonkamm n .

3. NoaTteepauTb BbIGOP KHOMKOW .

™~ Ll
N3mepeHHoe 3Hauenne —| '-, '-, '-,’ b

nlxl o o0 o
Yerama—| | B0 £& 8

CT Cm2

>2¢ Yaepx.

PeXuMbl perynpoBaHus: Wamerenvie yoTask
/UM - 3BTOMATUYECKOE PEryNvpoBaHMe >3¢ V13veHetive BbIXOAHOM MOLLHOCTH

SE0P - pexum Cron |
MeHio

ﬁ-lqﬁ - Py4HO€ perynupoBaHune

Kondurypauus akpaHa [NepeknioyeHre aKpaHoB

Sl Ll Sl L1l ol
oo 502 | (GG H3 | [(TETJ,
onpwpans | (P15 ¢ %% | |[(BOD) §%°% |

PucyHok 6.5 — Cxema nepexoAoB € rnaBHOro aKpaHa
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7 Hactporika

7 HacTtpowuka

7.1 Hactpouka napameTpoB

OcHOBHOE MeHI0

MEHIO
0K

— [lapameTpbl Bxoga 1

MEHIO
0K

— [lapameTpsl Bxoaa 2

MEHIO
0K

— [lapameTpebl Beixoga 1

MEHIO
oK

— [lapameTpsbl Bbixoga 2*

MEHIO
0K

— [lapameTpbl aBTOHacTpomku MAI-perynstopa

MEHIO
OK

— [lapameTpsbl BbIBOZa MHpOopMaLmm Ha LI

MEHIO
0K

— [lapameTpbl UHTEpGheiica RS-485*

MEHIO
0K

— [lapameTpsbl rpacmka ycTaBok

MEHIO
0K

— [lapameTpbl 3a4BMXKN

CneumanbHbIe MeHI0

MEHIO
[

— [lapameTpbl 3aLNTbI U CKPbITUS NapaMeTpoB
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Cbpoc Ha 3aBOACKME HACTPOIIKM
CM. pasgen «BoccraHosneHue 3aBOACKUX HAaCTPOEK»

* [locTynHO Anst MOAMMKALMN C aHANOroBbIMI BbIXOAAMM.

** MeHt0 BOCTYMHO TOMBKO ANnst Mognudmkauum ¢ uHtepdeiicom RS-485.

PucyHok 7.1 — CTpyKTypa MeHIo

TekyLnii napamMeTp peaaKkTUpyeTcs KpaTKOBPEMEHHBLIM HaxXaTuem KHOMKU .
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PucyHok 7.2 — lpnmep HacTporku napameTpa

Mogundmkauum npubopa ¢ nHTepdericom RS-485 moxHo HacTpouTk ¢ MK npyu nomowm Owen Configurator.

[nsa HacTpoukn cnegyeT ucnone3osatb Bepcunto Owen Configurator He Huxe 1.23.115.

[ns noaknioyeHust K npubopy criefyer ykasarb:

1. Homep COM-nopTa k KoTopoMy NoAkmnoYveH npudop Yepes npeobpasoatens AC4—M.
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7 Hactpownka

2. lNpotokon — Modbus RTU.

3. Ckopoctb — 9600.

4. V3 BbinagatoLlero cnucka YetponcTea B kateropun Perynstopsbl BeibpaTe Mogens npubopa.

7.2 HacTtpowka BxogoB

7.2.1 Hactpoiika Bxoaa 1

MapameTpbl Ans Bxoda 1 (MeHo 1 {) NpeacTaBneHsl B Tabnuue 7.1.

Tabnuua 7.1 — MNapameTpbl BXO0OB

3HaueHus (1)

MNapa- | Mo ymonuanuto
mMeTp (2) OnucaHue
(1) (2)

EHPE oFF Tun gatyuka.

Tunbl £ 1 | Tunbl 4ATYMKOB CM. B MPUNOXEHUN A

AaT4NKoB

Flb* ofF Monoca cdunesTpa.

Delta- Mo3BonsieT oThmnbTPOBaTh eAuHMYHBIE NoMexu. [Monoca dunsTpa 3apaeTcs B

Sens** eavHuLax n3mepsieMoin BENUUYNHDI.

Ti — namepeHHoe abCcontoTHOE 3Ha4YeHNe curHana.
Ti.1 — NpeablayLee abcontoTHoe 3HaYeHWe curHana.

Ecrm T > Ti.1 £ F LA, To Ti npucBansaetcs 3HadeHue Ti.q + F iL.b (B 3aBUCUMOCTH
OT [IBMKEHUSA 3HAYEHNA BBEPX UNU BHU3) U F ..h=2* F . h (3Ha4eHne nonocsl
dunbTpa yaBanBaetcs).

Ecnv sHavenne T; < Tiq = F L., To 3HayeHne F .k Bo3BpaLlaeTcsa Ha
nepBoHavarnsHoe.

Manas wupuHa nonockl hunsTpa NPUBOAMT K 3aMELNEHNI0 peakLn Ha BbicTpoe
M3MeHEHUEe BXOAHON BEMUYMHBI.

Mpn HNU3KOM YpOBHE Nomex unu npu pabote ¢ BbICTPO MEHALLMMUCS
npoLeccamy pekoMeHayeTcs YBeNMUNTb 3Ha4eHue napameTpa F d.b unm
OTKIMIOYMTb AeiCTBIE Nonockl ULTpa, yCTaHOBUB 3HaveHue F i.b = aofF.

B crnyyae BbICOKOrO YpPOBHS! NMOMEX crielyeT YMeHbLUWUTL 3Ha4YeHue napameTpa
[Nsl yCTPaHEHUA UX BNWSIHWSA Ha paboTy npubopa.

T,°C

CurHan nocne GunbTpaum
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7 Hactporika

MpogomkeHue Tabnuubl 7.1

MeTp &)

3HayeHus (1)
Napa- Mo ymonyaHuio

(1

(2

OnucaHue

Fit ofF

1...999

10

MocTosiHHas BpemeHu cpunbtpa (ty).

WHTepBan, B Te4eHne KoToporo curHan gocturaet 0,63 OT 3Ha4eHMs KaXoro
namepenus T,

3HaueHve curHana paccymTbiBaeTcs no opmyre:

Ti= Ti-tq) + (Ti - Ti-t¢) *0,63.

YMeHblUeHMe 3HauYeHus F iL.& NpUBOOUT K YCKOPEHUIO peakuum Ha
ckaykoobpasHble N3MEHEHNSA TeMMNepPaTypbl, HO CHUKAET NOMEX03aLLMLLEHHOCTb.
YBenuueHue F i.& NoBbILLAET MHEPLIMOHHOCTL W NOOABMAET LUYMbI.

T, %A

Fit=0c

Filt=1c

________ >

agp
0,63T, f~-r T~ /f»‘fgrfﬁ T4t r1-
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7 Hactpownka

MpogomkeHue Tabnuubl 7.1

3HaveHus (1)

Napa- Mo ymonyaHuio
MeTp 2) OnucaHne
(1) (2)
dPE 0 lMNonoxeHne 0ecATUYHOM TOYKMN.
1 KonuyecTBo 3HaAKOB nocne 3andaTon, KoTopoe byaeT BbiBoaUTLCA Ha LIW.
2 1 3HaueHue Auto — NonoXxeHne TOYKM aBTOMaTUYECKU BbiGUpaeTcsa ans
3 0TOOpaXKeHMs1 MakCcumasbHOro BO3MOXHOIO KONMYeCcTBa pa3psiaos.
Ecnu 3HauyeHne He MoXeT 6bITb 0TOBpaxeHo Ha LI, To Ha LI/ OyayT BbiBEeAEHDI
Aukto coobLueHunst 06 owmnbkax H «unu Lo.
o L* - 0.0 |MapameTpbl Ans NpMBeAeHNst MHAMKALMM N3MEPEHHBIX 3HAYEHMWI TOKa U
1999...99- HaMPSHKEHNS K 3HAUEHMIO (PU3NYECKON BENMUMHBI.
99 MapameTpbl HacTpauBatoTcs Ansa curHanos 0...5 MA, 0...20 MA, 4...20 MA, =50...
i H* - 100.- | +50 mB, 0...1 B. [ina gpyrnx TMNOB AaTYMKOB JaHHblIe NapaMeTpbl CKPbIThI.
1999..99-| o
99 wnd L — MHOMKAUMS NPpY MUHUManbHOM 3HadeHum curHana (0 mA, 4 mA, =50 mB, 0
B).
i H — MHOMKaUMS Npy MakcMansHoM 3HadeHum curdana (5 mA, 20 mA, 50 B,
1B).
Bce ocTanbHble NPOMEXYTOYHbIE 3HAYEHNSA UHOUKALMM pacnonarakTcs IMHENHO
1 BbICUMTbIBaOTCA Npubopom no popmyne:
T= wndl +Ix* ( wndH— u'IEI’.L),
rae Ix — 3HaYeHue curHana ¢ gartyuka B OTHOCUTENbHbIX €AMHULax guanasoHa oT
0,000 go 1,000.
Mpumep. MicnonbayeTca AaTymk ¢ BbIXO4HBIM TOKOM 4...20 MA, KOHTPONMPYHOLLMI
paesneHne B gnanasoHe 0...25 aTm.
B napameTpe ndl 3apaetca sHayeHune 0.00, a B napameTpe ndH 3HadYeHne
25.00. Tenepb 3Ha4eHus OyoyT oTobpaxaTtbcs B aTMocdepax.
BbixoaHom Tok |
[aTymka, MA
20
Tekywee [_________ [AvnanasoH
nsmepeHue 13mepeHns
4 I
0:00 25,00 ﬂaBneHMeTaTM
Funl MartemaTtuyeckme pyHKLMK
oFF of F — matemaTtuyeckne hyHKLUM HE UCMOMb3YOTCA
S88-¢ 58~ — BblUMCIEHVE KBAOPATHOMO KOPHSA U3 TEKYLLIEro 3Ha4YeHus:
T =T (7.1)
Sur Sun — B3BELLEHHas CyMMa 3HaYeHui OByX KaHarnoB:
T=CF1-T1+CF2-Ty (72)
ofF |I| NMPUMEYAHUE
Ecnn CF1u CF2 > 1, To pacyeT dpopmyn sum, o oFF, ASumn 555~
NPOU3BOANTCS OTAENbHO AMS KaX4oro KaHana.
o FF d FF — B3BelLIeHHasA Pa3HOCTb 3HAa4YeHWI ABYX KaHaroB:
T=CF1-T\—CF2-Ty (7.3)
A5un A5%un — cpeaHeB3BelLeHHas CymMmMa 3Ha4YeHUi ABYX KaHaros:

T:CF.1~T1;-CF.2~TQ (74)
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7 Hactporika

MpogomkeHue Tabnuubl 7.1

3HayeHus (1)

Napa- Mo ymonyaHuio
MeTp (2) OnucaHne
(1) (2)
555A 5557 — KkBappaTHbIV KOPEeHb U3 CpeAHEB3BELLEHHON CYyMMbl 3HAYEeHU ABYX
KaHaro.:
CF1-Ty+CF2-T
7o SR : (7.5)
2
rae T — pesynbrat BblMUCNEHNSA DYHKLUN;
LF. !n [F.2 — nononHutenbHble KOadULMEHTbI AN pacyeTa 3Ha4YeHuIn, KoTopble
BBOAATCS B HAacTpolikax npuéopa;
T1 1 T2 — curHanbl Ha Bxogax 1 n 2 COOTBETCTBEHHO
LF. ! - KoadhduumeHTbl Ansa pacyeta 3Ha4eHuIn No MaTeMaTUYeCKUm (OyHKLMSM.
100.0...1- | 1.0 |MapameTpbl AOCTYMHbI, CNV B NapameTpe Funl yCTAaHOBNEHO OAHO U3
00.0 creayoLnX 3HauYeHunit: Sua, d FF, ASuA n 5954
LF.c -
100.0...1- | 1.0
00.0
Lorr* MoameHto
Lor. & MapameTpbl KOppeKkuun rpaduka namepuTens.
Lor.c* oFF Mcnonb3ytoTest AN KOMMNeHcaunm NorpeLlHOCTM NOAKIMIOYEHHbIX 4ATYMKOB MITU
Lor. ¥ Sens- KOMMeHcaLum conpoTmMBneHnsa nposoaos (ansa nogknioyeHna TC no
Min... oFF | ABYXMPOBOAHOM CXemMe), Koraa ecTb BO3MOXHOCTb ONpeaeniTb C MOMOLLbIO
Sens- AOMNONMHUTENBHOrO 060PYAOBaHUSI TOYHOE 3HaYEHME M3MEPEHHOIO CUrHana, Tem
Max** caMbIM CKOPPEKTUPOBaTb NokasaHus npubopa.

MeToaunka koppekumu npueedeHa B pasgene 7.2.1.1.
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7 Hactpownka

MpogomkeHue Tabnuubl 7.1

Mapa-
MeTp

3HaveHus (1)
Mo ymonyaHuio

(2)

(1)

(2

OnucaHue

dwnt

0...30

10

o nd

0.2...
Delta-
Sens**

0.2

MapameTpbl YHKUMM OTCNEXMBAHMS OUHAMUKN M3MEHEHUSI BXOAHOTO CUrHana.
d n.t — nepuog aHanMsa gUHaMUKN U3MEHEHUSI cUrHana.
o n.d — nensTa AMHaMUKKX cUrHana.

3a 3agaHHbIn nepuop (< «n.t) aHanuanpyeTcs AMHamMuKa U3MeHeHNst curHana.
Mpnbop BblUMTaET M3 TEKYLLErO U3MEPEHHOIO 3Ha4YeHUS npeablayLlee u
0o06aBnseT pasHuLy K HakonutensHomy Bydepy. Nocne HakonneHus Gydepa 3a
nepvop, o ».E NPOM3BOANTCSI CPABHEHME Er0 COAEPKUMOTO CO 3HaYEHNEM LeNbTbl
AVHaMUKM curHana o «.d no Mogynto.

_e1005°

100°

tc
Bydep ckonb3awmm, T. . B NocrnenyoLyo CEKYHAY NOABMSETCA HOBOE 3Ha4YeHune,
a nocnegHee 3HaveHve Ucknodaetcsa u3 6ydepa. 3atem gMHammka
rnepepacymnTbiBaeTCcs.

T,°C

dnt=2c tc
dint=10c

Ecnu Tekyulee 3Ha4eHne Gydepa MeHblue o w.d, TO AMHaMKKa curHana
onpegensieTcs kak «6e3 nsmeHeHun». Ecnu Tekylee 3HadeHne bydepa bonbLue
d »n.d, TO AMHamuKa onpeaensieTcs no 3Haky bydepa (MonoxuTensHOe 3Ha4YeHne
— BO3pacTaeT, oTpuuaternibHoe — ybbiBaeT).

Mpw BbIGOpe napameTpa o v {unu o 2 (nsa 1-ro unu 2-ro Bxoaa
COOTBETCTBEHHO) B NapameTpe 5.4 (MeHto ) Ha HUXXHeM uHamKaTope Gyaet
oTOGpaxaTbCa AMHaMMKa N3MePSIEMON BENNYNHBI HA COOTBETCTBYIOLLEM BXOZE.

Boapacraet
be3 navereHmit
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7 Hactporika

MpogomkeHue Tabnuubl 7.1

3HayeHus (1)
Napa- Mo ymonyaHuio

MeTp 2) Onucanwne
(1) (2)
bARrr oFF MopgkntoyeHne 6apbepa NCKPO3aLUUThI.
an NMPUMEYYAHUE
IIl ‘I‘IapameTp bA-r pocTynen Tonbko Ans AaTynkos Tuna TC.

Ins pa6oTel ¢ TC, nogknioyYeHHbIMU Yepes Bapbep UCKPO3aLUMTLI, crieayet
MPUCBOUTb 3HaYeHNe on. [lnana3oH M3MepeHnUin BXOQHOMO CONpPOoTUBREHNs ByaeTt
pacLuMpeH, YTobbl CKOMMEHCUPOBaThL NPOXOAHOE CoNpoTMBIEHNe Gapbepa

oFF | Uckpo3awmTel. [ns coxpaHeHWs TOYHOCTU U3MEPEHNI pEKOMEHAYETCS
BbINOMHWTL NPOLIEAYPY KOPPEKTUPOBKM B COOTBETCTBUW C KOMMeHcaLuen
COMPOTUBIEHUSI COEANHUTENbHBIX MPOBOAOB AN TPEXMPOBOAHOW NIUHUK.

m NMPUMEYAHUE

Mpw bR~ = on QONONHUTENBHASA NPUBEAEHHAsi NOrPELLHOCTb COCTaBMSAET
He 6onee 0.5 %. BennunHa ononHUTENbHOWM NPMBEAEHHON MOTPELLHOCTY

onpenenseTcs TMNOM U XapaKTepucTukamm ucrornb3yemoro 6apbepa
NCKPO3aLLUThI.

|I| NPUMEYAHUE
* MonoxeHue [ecATUYHON TOYKM onpefenseTcs napameTpom oPt.

** SensMin — HWXKHSASA rpaHMLa U3MepeHus gatunka, SensMax — BEpXHAsi rpaHnLa n3MepeHuns
natyuka, DeltaSens — ananasoH nsamepeHus gatumka.

7.2.1.1 KoppekKuus nokasaHuu npubopa

[ns ycTpaHeHUst Ha4yanbHON NOrpeLLIHOCTM NpeobpasoBaHmsl BXOAHbLIX CUFHAMNOB U NOrpeLlHOCTeN, BHOCMMbIX
COeaNHUTENbHLIMU NPOBOAAMU, U3MEPEHHOE NPUBOPOM 3HAYEHNE MOXHO CKOPPEKTUPOBAT.

padmk HCX koppekTupyeTcst B 3aBUCMMOCTM OT KONMYecTBa 3afaHHbIX ToJeK. B cnyyae yctaHOBKM ogHOWM
TOYKM BecCb rpacpmk byoer cMmelleH BBEPX UMM BHWU3 Ha 3adaHHyl0 BenuumHy. B cnydae yctaHoBKuM AByX vnwu
Tpex Toyek rpadpuk Byger CTpoMTbCA MO CnranHam Mexay AByMs Grvxanwmmmn Todkamm, onpeaensitoumm
abCconTHOE CMELLLEHNE UMW HAKMOH (CM. PUCYHOK 7.3).

T

WHY

Ty T C g

C Koppekumeit

C koppekumen

PucyHok 7.3 — Koppekuus rpaduka nameputens: Ty.w — UaMepsiemas temnepatypa, Tung —
Temnepartypa, otoopaxaemas Ha LU

[N Koppekummn nokasaHuii npubopa cneanyer:

1. BblbpaTb oaunH 13 napameTpos Lar. {, Lor.2 v Lor. 3 v HaXaTb KHOMKY . 3anycTtuTcs npolecc
KOPPEKTUPOBKU.

Ha HuwkHem LN BbiBOAMTCS n3amepeHHas TemnepaTtypa, BblducrneHHasa B cootseTcTBumn ¢ HCX
NCNonb3yeMoro AaTymka (3HavyeHne MuraeT), Ha BepxHeM LI — Homep TOYKM KOpPEKLIMN.

A A
2. HOACTpOVITb KHOMKamMu n 3Ha4yeHune temnepartypbl Ha HUXKHEM LlM 00 COOTBETCTBUA

NOAKMYEeHHOM 06pa3LIOBOM Mepe BXOAHOIO curHana (MarasuH ConpoTUBneHus, kanubpaTop
HanpshKeHus1, Toka 1 np.), NMMbo NokasaHUsAM KOHTporbHOro npubopa.
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7 Hactpownka

3. Mocne ycTaHOBKW CKOPPEKTMPOBaHHOIO 3Ha4YeHusl TpebyeTca HaxaTb KHomkKy 1) ans dounkcaumm
nokasaHuii. Ha HwkHem LIV GygeT 3adovkcpoBaHO CKOPPEKTMPOBaHHOE 3HAYEHE U MHOMKATOP
nepecTaHeT MuraTb.

KpaTKOBpeMeHHOG HaXaTne Ha KHOMKY 0To6pasm Ha BEPXHEM L|,|/| 3Ha4YeHne cMeLLeHNnA.

Mpu anutensHOM yaepxaHun (3 CeKyHAbl) KHOMKM MPOMCXOAUT 3anpoc Ha YyaaneHue TOouKM
KoppeKkTMpoBKku. Ha HmkHem LI muraeT sHaueHue £r5.

B cnyyae HaxaTuns KHOMKK (o) Touka KOppeKTMPOBKK yaanseTcs u Ha LI otoGpaxaetca of F.

B Chny4ae HaXatunsa KHOMKU npouecc yaoaneHnd napamMmeTpa OTMEeHAEeTCA.

m NMPUMEYAHUE

B cnyyae nameHeHVsl TUMNa gatyvka napameTpbl KOppeKUun coxpaHsoTes. [1ns HOBOro AaTynka
criefyeT yaanuTb TOYKU KOPPEKLMM U MPOBECTU KOPPEKTUPOBKY 3aHOBO.

7.2.2 HacTtpowka Bxoga 2

MapameTpbl ANs Bxoda 2 (MeHo i) NpeacTaBneHsl B Tabnuue 7.2.

Tabnuua 7.2 — NapameTpbl BXO40B

3HauveHus (1)
MNapa- | Mo ymonyanuto

meTp (2) Onucaxue
(1) (2)
EYFE oFF Tun gaTtuuka.
Tunb! Tunbl ATYNKOB CM. B MPUINOKEHUN A
[aT4nKoB
o 5tF OnckpeTHbI BXoa

Mepexon 13 pexnma aBTOMaTU4ECKOro perynupoBaHus B pexxum Cron.

3aMKHYTOe COCTOSIHUE KHOMKN COOTBETCTBYET NEpPexody B PEXUM pyHHOro
perynupoBaHus

ofF

drfn LncKpeTHbI BXoAa

Mepexon 13 pexxMa aBTOMaTU4eCKOro peryrimpoBaHuUs B PEXUM pyYHOro
perynupoBaHus.

3aMKHYTOe COCTOSIHNE KHOMKM COOTBETCTBYET Nepexoay B PeXxvnm py4HOro
perynupoBaHus

PoS.r Pe3nCTUBHbI OaTYMK NOMOXEHUS 3aABVKKA
PoS ToKOBbIV AaTYMK MOMNOXEHUS 3aBVKKN
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MpogomkeHue Tabnuubl 7.2

3HayeHus (1)

Napa- Mo ymonyaHuio
MeTp (2) Onucaxue
(1 (2
F b oFF Monoca cdunesTpa.
Delta- MosBonser oTdunsTpoBaTh eAnHNYHBIE Nomexu. Monoca dunsTpa 3agaeTcs B
Sens** eVHULaxX N3MepseMon BENNUYNHDI.

Ti — namepeHHoe abconioTHoe 3HaYeHne curHana.
Ti.1 — NpeabiayLee abconioTHoe 3Ha4YeHne curHana.

Ecrm Ti > Ti.1 £ F LA, TO Ti npcBanBaeTcs 3HadeHve Ti.1 £ F iL.L (B 3@aBUCMMOCTY
OT [IBMKEHUA 3HAYEHNA BBEPX UNU BHU3) U F L.b=2* F . h (3Ha4eHne nonocsl
dunsTpa yasamsaercs).

Ecnu sHavenne T < Tiq = F b, To 3Ha4yeHne F .k Bo3BpaLLaeTca Ha
nepBoHavanbHoe.

Manasi wwmpuHa nonockl hunbTpa NPMBOAUT K 3aMEANEHUI0 peakumm Ha GbicTpoe
N3MeHeHNe BXOOHOW BENMNYUHBI.

Mpu HU3KOM yPOBHE NOMEX MUK Npu paboTe ¢ BbICTPO MEHSIFOLLMMNCS
npoLeccamy PeKOMeHOYeTCs YBeNMUUTL 3HadeHne napameTpa F oL.b unm
OTKIMIOYNTL AeCTBME Nonockl unsTpa, ycTaHoBUB 3HadveHne F L.b = ofF.

B cnyyae BbICOKOro ypoBHS MOMEX CriefyeT YMEHbLUNTb 3HaYeHne napameTpa
AN yCTpaHeHUs X BNUSHWS Ha paboTy npubopa.

T,°Cy

McxoaHbIn curHan

-
|—‘lnl_1

CurHan nocne chunbTpayum

3Hauenme F L.b

o
-y
(2]
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MpogomkeHue Tabnuubl 7.2

3HaveHus (1)

Napa- Mo ymonyaHuio
MeTp 2) Onucaxue
(1) (2)
FlE ofF MocTosiHHas BpeMeHn dunetpa (ty).
1..999 WHTepBan, B Te4eHWe KOTOporo curHan gocturaet 0,63 OT 3Ha4YeHWs1 KaXaoro

10

namepenus T,
3HadeHune curHana paccyMTbIBaeTCs no oopmyne:
Ti=Tite + (Ti - Ti.m,) *0,63.

YMeHbLUeHMe 3HaYeHns F iL.& NPMBOAUT K YCKOPEHUIO peakLmn Ha
cKauykoobpasHble NU3MEHEHUS TEMMNEPATYPbl, HO CHUKAET NOMEX03aLLMLLEHHOCTb.
YBenuueHue F i.& NoBbILAET MHEPLIMOHHOCTbL W NMOOABMAET LUYMbl.

T, %A

Fu'_.t=0C
: Fu'_.c'_'= 1¢
L RN )
0,957 FI4-F T4 -NJ-FH N TF F - — Ll _
0,85T; ““‘““‘_“‘5\‘ ‘;,“‘E““:_ =T* TT1TTT1T
063T, [T 71 T F;«ﬁ—— T~ T-FTT-FT1- 1T
/ Fidt=3c
/
>
0 t,c
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MpogomkeHue Tabnuubl 7.2

Mapa-
MeTp

3HayeHus (1)
Mo ymonyaHuio

(2

(1

(2

OnucaHue

dFE

0

1

2

3

Auta

MonoxeHne oecATUYHON TOYKN.

KonuuyecTBo 3HaKOB nocrne 3ansaTon, KoTopoe OyaeT BbiBoAUTLCSA Ha LIW.
3HauyeHue Auto — NonoXxeHne TOYKM aBTOMaTUYECKN BbiGUpaeTcsa ans
OTODOpaXKeHMs1 MakCcumasbHOro BO3MOXHOIO KONMYeCTBa pa3psiaoB.

Ecnu 3HauyeHne He MOXeT 6bITb 0TOOpaxeHo Ha LI, To Ha LI/ OyayT BbiBeAEHbI
coobuieHunsi 06 owmbkax H «unu Lo.

L

1999...99-
99

i H

1999...99-
99

MapameTpbl 4N NpMBeAeHUs MHAUKALMM U3MEPEHHBIX 3HAYEHMI TOKa U
HanpsXeHWs1 K 3Ha4eHU0 hn3NYECKON BENMNYMHBI.

MapameTpbl HacTpaneatoTca ans curHanos 0...5 MA, 0...20 MA, 4...20 MA, -50...
+50 MB, 0...1 B. [Ina gpyrnx TMNoB JaTYMKOB JaHHbIe NapaMeTpbl CKPbITI.

wnd L — MHOMKAUMS NPpYM MUHUManbHOM 3HadeHum curHana (0 mA, 4 mA, =50 mB, 0
B).
i H — MHOMKaUMSA Npy MakcManbHoM 3HadeHum curHana (5 mA, 20 mA, 50 mB,
1B).

Bce ocTtanbHble NPOMEXYTOYHbIE 3HAYEHNSA UHOUKALMW pacnonarakTcs IMHENHO
1 BbICUMTbIBAOTCA Npubopom no opmyne:
T= wndl +Ix* ( ndH— u'n:f./_),

roe lx — 3HaYyeHne curHana ¢ gatymka B OTHOCUTENbHbIX eAuHULAaX ananasoHa oT
0,000 oo 1,000.

Mpumep. MicnonbayeTca AaTymk € BbIXOAHbIM TOKOM 4...20 MA, KOHTPOMMPYHOLLMIA
paeneHue B gnanasoHe 0...25 aTm.

B napameTpe ndi 3apaetca sHadeHve 0.00, a B napameTpe «ndH 3HaYeHne
25.00. Tenepb 3Ha4veHus ByoyT oTobpaxarbcs B aTMocdepax.

BbixogHou ToK A
hatymka, MA

20 A

Tekyuiee
u3mepeHue

4 Y

anana3oH
n3mepeHua

-

0,00 25,00 [laBneHue, atm

Funl

MaTtemaTtuyeckme pyHKLMK

oFF

ofF — maTemaTuyeckne yHKLMM He UCMOSb3YoTCA

58-t

58-£ — BbluMCNEHME KBAAPATHOIO KOPHS 13 TEKYLLIErO 3HAYEHUS:

T—JT (7.6)

Sun

oFF

Sun — B3BELLEeHHas cyMMa 3HaueHuin OBYX KaHarnoB:

T=CF1-T\+CF2-T) (7.7)

NMPUMEYAHUE

Ecnu CF1 v CF2 > 1, 1o pacyeT dpopmyn Sum, o FF, ASumn 5554
NPOV3BOAMUTCS OTAENBHO NS KaXA0ro kaHana.

[i]

d FF

d +F — B3BelLeHHaa Pa3HOCTb 3Ha4YeHUn OBYX KaHanoB:

T=CF1-T\—-CF2-Ty (7.8)
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MpogomkeHue Tabnuubl 7.2

3HaveHus (1)

Napa- Mo ymonyaHuio
MeTp 2) OnucaHue
(1) (2)
ASun ASun — cpegHeB3BeLLeHHas CyMMa 3HaYeHU ABYX KaHarnoBs:
CF1-Ty+CF2-T
T 1+ 2 (7.9)
2
855~ 5957 — kBagpaTHbI KOPeHb U3 CpeaHEB3BELIEHHON CYyMMbl 3HAYEeHW ABYX
KaHaros:
CF1-T)+CF2-T, (7.1-
- 2 0)
roe T — pesynbTaT BblYMCNeHNs YHKUMK;
LF. {n CF.2— pononHutenbHble KO3MULMEHTHI AN pacyeTa 3Ha4yeHuin, KoTopble
BBOOATCH B HACcTpoWKax npubopa;
T1 1 T2 — curHanbl Ha Bxogax 1 n 2 COOTBETCTBEHHO
LF - KoadhduumeHTbl Ana pacyeta s3Ha4eHUI N0 MaTemMaTUYeCKNM OYHKLNAM.
100.0...1- | 1.0 |MapameTpbl AOCTYMHbI, €CNV B NapameTpe Funl YCTAHOBNEHO OAHO U3
00.0 cneayowWwmx sHavennit: Sum, d FF, ASua n 5954
F.2 -
100.0...1-| 1.0
00.0
Corr* MogmeHto
Lor F MapameTpbl KOppeKUuun rpadmka usMmepuTensi.
Lor.c* ofF McnonbayroTcsa Ans KoMneHcaumMm norpelHocT NoAKMHYEHHbIX AaTYMKOB U
Lor.3* Sens- KOMMEeHcauum conpoTmnaieHus nposoaos (ana nogkntoveHus TC no
Min... oFF | ABYXNPOBOAHOM CXeMe), Koraa ecTb BO3MOXHOCTb ONpeaennTb C MOMOLLbIO
Sens- [OMNONMHNUTENBHOrO 060PYAOBaHUS TOYHOE 3HaYEHMEe M3MEPEHHOIO CUrHana, Tem
Max** caMbIM CKOPPEKTMPOBaTh NokasaHus npubopa.
MeTtoaunka koppekumm npueedeHa B pasgene 7.2.1.1.
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MpogomkeHue Tabnuubl 7.2

Mapa-
MeTp

3HayeHus (1)

Mo ymonyaHuio

(2

(1 (2

OnucaHue

dwnt

0...30 10

o nd

0.2..
Delta-
Sens**

0.2

MapameTpbl YHKLUUM OTCNEXMBAHMS AUHAMUKN M3MEHEHUS BXOOHOMO CUrHana.
d .t — Nnepuop aHanMaa QUHaMUKN U3MEHEHUS cuUrHana.
o n.d — nensTa AMHaAMUKX cUrHana.

3a 3afgaHHbIi nepuop (d «.k) aHanuaupyeTca AMHaMUKa U3MEHeHUs curHana.
Mpnbop BblUUTaET M3 TEKYLLErO U3MEPEHHOIO 3Ha4YeHUs npeablayLlee u
nobaBnseT pasHuly K HakonutensHomy Bydepy. Nocne HakonneHus Gydepa 3a
nepvog o n.E NPOM3BOANTCSI CPABHEHWE Ero COAEPKUMOTO CO 3HaYEHNEM AenbTbl
AVHaMUKKM curHana o «.d no Mogynto.

T,°CA

dnd=1°
dind=02°

100° =
0 >

Bydep ckonb3awwmn, T. e. B NocneayoLLylo CeKyHaY NOSBNSAETCA HOBOE 3HaveHue,
a nocrnegHee 3HaveHue ncknodaercs ns bydpepa. 3atem guHammka
nepepacyuTbiBaeTcs.

T, °CA == =—

dink=2c t,C
dnkt=10c

Ecnu Tekywee 3HadeHne Bydepa meHblle o ».d, TO AUHaMKUKa curHana
onpepgensiercs kak «6e3 nameHeHuiny». Ecnu Tekyllee 3HaveHne bydepa bonbLue
d n.d, TO AMHaMKKa onpeaensieTcs no 3Haky bydepa (MonoXnTenbsHoe 3HaYeHne
— BO3pacTaeT, oTpuLaTensHoe — yobIBaeT).

Mpu BbIGOpe napameTpa o v {unu o 2 (nsa 1-ro unu 2-ro Bxoaa
COOTBETCTBEHHO) B NapameTtpe 5.4 (MeHio wd) Ha HUXHeM uHavkaTope Gyaet
oTobOpaxaTbCsl AUHaMMKa U3MepsieMOW BENUYMHBI HA COOTBETCTBYHOLLLEM BXOAE.

YobiBaeT

Bospacraet

Bes nameHeHwui
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MpogomkeHue Tabnuubl 7.2

Mapa-
MeTp

3HaveHus (1)
Mo ymonyaHuio

(2)

(1)

(2

OnucaHue

bR

oFF

an

oFF

MogxkntoyeHne Gapbepa NCKPO3aLLUTHI.

|I| NMPUMEYAHUE
MapameTp LR-- oOCTyneH TonbKo Ana aatynkos Tuna TC.

Ons pa6oTbl ¢ TC, nogknioyYeHHbIMU Yepes Bapbep UCKPO3alLMThI, crieayeTt
NPUCBONTL 3HaAYeHUe on. [uanasoH U3mMepeHnin BXOQHOTo COnpoTUBIEHUs 6yaeT
pacLuMpeH, YTobbl CKOMMEHCUPOBaTL NPOXOAHOE COoNpOTMBIEHNe Gapbepa
MCKPO3aLLUTLI. [1Ns COXpaHEHUsI TOMHOCTM M3MEPEHUIn peKoMeHayeTcst
BbINOMHUTbL NPOLIEAYPY KOPPEKTUPOBKM B COOTBETCTBUM C KOMMEeHcaL e
CONpPOTUBNEHMUS COeAMHUTENbHbIX MPOBOAOB OIS TPEXMPOBOAHOW NIUHUN.

m NMPUMEYHAHUE

Mpu bR~ = on fONONHUTENBHAA NPUBEAEHHAas NOrPELLHOCTb COCTaBMSAET
He 6onee 0.5 %. BennunHa gononHUTENsHOM NPMBEAEHHON MOrPELLHOCTH

onpenenseTcs TMNOM 1 XapaKTepucTukaMmm ncrornb3yemoro 6apbepa
NCKPO3aLLUUThI.

[i]

NMPUMEYAHUE
* MonoxeHne AecATUHMHON TOUKM onpeaenseTcs napameTpoM ok,

** SensMin — HWXKHASA rpaHMLa U3MepeHus gatuuka, SensMax — BEpXHAsi rpaHnLa n3MepeHus
aatyuka, DeltaSens — ananasoH usamepeHus gatymka.

7.3 HacTtpouka BY1
7.3.1 HacTtpownka guckpetHoro BY1

MapameTpbl BY anckpeTHoro Tuna (MeHto aut {) NnpeactasneHbl B Tabnvue 7.3.

Tabnuua 7.3 — NapameTpbl BY auckpeTHoro tTuna

Mapa-
MeTp

3HayveHus (1)
Mo ymonyaHuio

()

(1)

(2

OnucaHue

Lol.d

oFF

Tun norukm pabotel JTY

Perynstop otkntoveH. BY B 6e3onacHoM cocTosiHuu

HP

HP o

MNA-perynatop «HarpesaTenb»

Boikn.

~Y
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3HayeHus (1)

Napa- Mo ymonyaHuio
MeTp (2) OnucaHne
(1) (2)
LPd MNO-perynatop «xonoaunbHUK»
T,°C
Tyer
| |
| | I |
| | I |
| | | |
T T T T
BY | [
B, ! “ |—| ! b B
| | | |
| [ | |
Bbikn. ' . . . >
t
5P SPla.. | 30.0 | Ycraeka perynsaTtopa.
SPH . Tpebyemoe 3HaueHne perynupyemoi BENMYMHbI, KOTOPOE AOMKEH NoAAepKMBaTb
perynsitop.
|I| NMPUMEYYAHUE
MNonoxeHne AeCATUYHOI TOUKM onpedenseTca napaMmeTpom orFe.
SPLo* | Sens- — | HWXHSA 1 BepXHSSA rpaHnLbl AN Beibopa ananasoHa 3HavyeHuin napameTpa
Min**...57 | 199.- | ycrasku (5P).
Hi 9 | MpaHuLbl 334at0TCS B pa3MepHOCTM NapameTpa yCTaBKy.
SPH | 5PLa.. |999.-|Mpn namenenun napametpos 5F.Loun 5PH (ux 3Ha4eHNs orpaHMymMBaloTcs
Sens- 9 |Avana3oHOM U3MepEeHUst TEKYLLLEro aTymka Ha COOTBETCTBYIOLLEM BXoae
Max** MPUMEYAHUE
He MeHs0TCA Npu cMeHe Tuna gaTyunka
P dF | 0,001...9- | 10.0 | Monoca nponopunoHaneHocTh MNMNO-perynsatopa.
999 3HayeHus1 ycTaHaBNMBaOTCS B AUHMLAX M3MEPEHUS C YHETOM MOSOXKEHMS
OECATUYHOW TOYKN.
Fd +10...3999 c | 10.0 | MHTerpanbHas noctosHHasa MNI-perynsaTtopa.
Ecnu yctaHoBneHo 3HadeHue 0, TO B perynstope oTkIovaeTcs AeACTBUE
WHTerparbHO COCTaBNALLEN.
Fdd |0...3999 ¢ | 10.0 | AncbdepeHumansHasa noctosiHHasa MNU-perynaTtopa
LGP OFF... oFF | CkopocTb 3amMeHeHusi yctasku MAO-perynsaTtopa.
Delta- CKOpOCTb U3MEHEHMS YCTaBKM UCNOMNb3YeTcs ANs CriaXuBaHus nepexoaa ¢
Sens** TeKyLLlero 3Ha4yeHus yCTaBku Ha 3aJaHHoe.
Mpu nameHeHuun ycrasku MNMNAL-perynatop OMKEH UCNONb30BaTh YCTaBKY Mo
dopmyne:
5Prekyus = 5Prpen + LSP B TEUEHME MUHYTHI.
roe 5Preyu — TEKyLLee 3Ha4YeHne ycTaBku, 5Phpen — NpedbiayLlee sHauyeHve
YCTaBKMW.
YBenuueHve (yMeHbLUEeHUe) YCTaBKM NPOUCXOANT O TeX Nop, Noka 5Prequw He
cTaHet paBHomn 57
Mpw BKNtOYEHUM NpubBopa unu nepexoae 13 pexvma CTon UnNu py4vHoro
perynupoBaHUA B peXXMM aBTOMaTU4eCKOro perynmpoBaHuUA B Ka4yecTBe
HayanbHOro 3HaveHust 5Fhpen MCMONB3YETCS TEKyLLee 3HaYeHVe Ha Bxoge 1.
3HauyeHue ofF — HeT orpaHMYeHns Mo CKOPOCTU
dbnd” 0... 0 |3oHa HevyscTBUTENBLHOCTU MN-perynsaTopa.
Delta- 3HayeHusi 3aaatoTcs B eanHULIaX UBMEPEHUS C YYETOM MOSIOXKEHUS OECATUYHON
Sens** TOYKM.

Ecnu namepeHHbI curHan HaxoauTcs BHYTpY auanasoHa 5P + dbnd, To NUMO-
perynaTop He 6yaeT U3MeHATb BbIXOAHYIO MOLHOCTL A0 TEX MOp, Noka
perynupyemasi BenvyinHa He BbINaeT U3 3TON 30HbI

53



7 Hactpownka

MpogomkeHue Tabnuubl 7.3

Mapa-
MeTp

3HaveHus (1)
Mo ymonyaHuio

(2)

(1)

(2

OnucaHue

dh.d

0.02...9.9-
9c¢c

0.02

MuHManbHbIN Xof4 3aaBWXKKKM (AN MCKpeTHOro BY)

NMPUMEYAHUE

B pexvme py4yHOro perynupoBaHUsl 3HadeHne dh.d UrHopupyertcs npu

yrnpaBneHn 3agBumkkamMu.
BbixoaHoN curHan nogaetcs Ha UCMONMHUTENbHBIM MeXxaHu3m Toraa, koraa
paccyMTaHHasa AnUTeNbHOCTb UMMYNbCa BKITHOYEHUS (BbIKITHOYEHNS) GonbLUe UK
paBHa db.d. He BblaaHHbIe BO3AECTBUSA HaKannmMBaoTcsa 40 AOCTUXEHUS db.d.
MapameTp OTHOCKTCS Kak KO BpeMEHU BKITKOUYEHWS, TaK U KO BPEMEHMU
BbIKNtoYyeHus BY.

NMPUMEYAHUE

B pexvme py4yHOro perynupoBaHusl HeMb3s BblaaTb yrpasnsioLlee
BO3JeNCTBNE MeHbLLE, YeM dh.d.

Err.ld

on

oFF

oFF

CocTosHMe ANCKPETHOW 3a4BWXKKM NPV BO3HUKHOBEHUN aBapuu.

on— OTKpbITa.

ofF — 3akpbiTa.

Mpy BO3HUKHOBEHMM aBapumn NpMbOp BKIKOYAET yrnpaBneHne 3aaBUXKON B
3aBWCMMOCTY OT NapameTpa £rr.Lf Ha OTKpbITUE UMK 3aKPbITHE.

HerictBne BY Ha 3aaBWKKy MOCTOSIHHOE BHE 3aBMCMMOCTU OT BPEMEHW X04a Min
nokasaHun gaTymka nonoxeHus (B T.4. nocne nepesarpysku npubopa).
CoctosiHne BY cbpackiBaetcs B 0 TONbKO NOCME yCTpaHEeHWUS1 HEUCNPaBHOCTH.

SEPU

[=/x]

oFF

0.0

CocTosiHMe OUCKPETHON 3a4BWXKKN B pexume Cton.

on— OTKpbITa.

oFF — 3aKpbITa.

Mpu nepeBoae B pexxum Cton npnbop BKOYaET ynpaBneHne 3aBKKON B
3aBUCMMOCTY OT NapameTpa 5Er.L Ha OTKpbITUE UMK 3aKpPbITHE.

OewncTteue BY Ha 3aaBMXKY NOCTOSIHHOE BHE 3aBMCUMOCTM OT BPEMEHU X0Aa nnm
noKasaHuW gaTtynka nonoxeHus (B T.4. nocne nepesarpysku npubopa).
CoctosiHme BY cbpacbiBaetcs B 0 TONbKO Npu nepesoae npubopa B pexvm
PYy4YHOro perynmpoBaHu1s U aBTOMaTU4eCKOro perysimpoBaHus.

LBAE

oFF

1...9999 ¢

oFF

LbA L

0...
Delta-
Sens**

10

dyHKUMS AnarHocTUkM obpbiBa KOHTYpa perynuposaHus. OnucaHune pabotsl
dyHKUMM cM. pa3gen 7.5.

LbAL — Bpemsa guarHocTvkm o6pbiBa KOHTYpa.

Mpw 3HaueHun LEA L = oFF dyHKUMS AMarHoCTMKM 06pbiBa KOHTYpa
perynmpoBaHus BbIKIoYeHa.

LbAL — WnprHa 30HbI AMArHOCTUKN OGPbIBa KOHTYpA.

MapameTp nosiBnseTcs, ecnu LbAE oTNMYHO OT of F

ArEL

oFF

1..999¢c

oFF

ABTOMaTMYECKOE BOCCTaHOBMEHME NPOLecca perynmpoBaHmns nocrne ownbKu Ha
COOTBETCTBYIOLLEM BXOAE.

Ecnu B pexxvme aBToMaTU4ECKOro perynmpoBaHus NpounsoLLsia aBapuiHas
OCTaHOBKa Mo NpuyMHe 06pbiBa AaTyMKa UMK BbIXO4A NOKa3aHUM 3a AYanasoH
M3MEPEHMSI, TO MPW BOCCTAHOBMNEHNI M3MEPEHUS NMPOLIECC PETYNMPOBaHNS
aBTOMaTUYecku 3anyckaetcs vyepes ArEL cekyHp.

Ecrv ArEL = oFF, To 4To6bI BOCCTAHOBUTL PEXMM aBTOMATUUYECKOro
perynupoBaHus crieqyer:

1. MNeperiTn B pexxum py4yHOro perynmpoBaHus unm pexxum Cron.
2. MepenTn B peXxMm aBTOMaTU4eCKOro perynimpoBaHus.
|I| NMPUMEYAHUE

ABTOMaTM4YeCKOEe BOCCTaHOBIIEHME NpoLiecca perynmpoBaHmns He
pacnpocTpaHseTcs Ha 06pbIB KOHTYpa PerynupoBaHus.

OO6pbIB KOHTYpa perynupoBaHust TpebyeT py4HOro BOCCTAHOBIIEHMSI.
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7 Hactporika

MpopomkeHue Tabnuubl 7.3

3HayeHus (1)
Napa- Mo ymonyaHuio
MeTp (2) OnucaHne

(1) (2)
bllF oFF Brnokuposka paboTtbl perynatopa (J1Y1) npy obpbiBe gatymka nonoxeHus (Ha
on Bxoge 2).

ofF — He BroknpoBaThb perynaTop.

on — BIIOKMPOBATh PErynaTop. ABTOMaTUYeckoe BOCCTAHOBIIEHNE PErYNPOBaHNS
oFF | B cooTBeTCTBUM C NapameTpom A rEL.

|I| NMPUMEYAHUE

MapameTp oToGpaxaetcs, ecnv napameTp £5PE (meHo )= Pob.r nnu
Pob

III NMPUMEYAHUE
* MNonoxeHne AeCATUYHON TOYKW OnpeaensaeTcsa napameTpom oFE.

** SensMin — HUXHAA rpaHnLUa namepeHns gaTymka, SensMax — BEpxHSAS rpaHmua n3aMepeHns
nartyuka, DeltaSens — anana3oH namepeHust gatymka.

7.3.2 Hactpouka aHanorosoro BY1

MapameTpbl BY aHanorosoro tuna (aut {) npeactasneHbl B Tabnuue 7.4.

Tabnuua 7.4 — NapameTpbl BY aHanorosoro Tuna

3HaueHus (1)
MNapa- | Mo ymonyanuto

MeTp (2) OnucaHune
(1) (2)
Lol A Tun norukn pa6otsl JTY
ofFF PerynaTop oTknioyeH
HF MWO-perynaTop «HarpeeaTenb»
HP o
P MNO-perynstop «XornogunbHUK»
8P | SPlo... | 30.0 | YcTaBka perynsaropa.
SPH . Tpebyemoe 3HaueHue perynmpyemon BemnuumHbl, KOTOpoe A0SHKEH NoAAePXUBaTb
perynsartop.
|I| NMPUMEYAHUE
MonoxeHne OecATUYHON TOYKM onpeaensieTcsa napameTpom oft.
GFPlo* | Sens- — | HWXKHSS 1 BepxHSs rpaHuubl Ans Bbibopa AnanasoHa 3HauyeHuii napameTtpa
Min**... | 199.- | yctaBku (5P).
SFPH. 9 | Mpanuubl 3a0at0TCs B pasMepHOCTM napameTpa YCTaBKU.
ooy x| 5Pl 4 |999.- | Mpn cMeHe TUNa AaTymKa 3HAYEHWSt MOTYT U3MEHUTBLCS COMMAacHO ero AnanasoHy

Sens- 9 NMPUMEYAHMUE
Max** m He meHsawoTCcA npu CMeHe Tuna gat4vynka

PP [0.001...-| 10.0 |Monoca nponopumoHansHocTn NMUO-perynatopa.
9999 3HayeHVs ycTaHaBMMBAKOTCH B €AMHULLAX M3MEPEHUSA C YHETOM MOSOXEHWS
[ECATUYHON TOYKN.

Pud | 0..3999 | 10.0 | MHTerpanbHas noctosHHas MNO-perynsaTtopa.
c Ecnu ycraHoBneHo 3HayeHue 0, TO B perynatope oTKro4aeTcsa gencTeme
WHTEerpanbHON COCTaBNAOLLEN.

FPdd | 0..3999 | 10.0 | AudpdbepeHumnansHas noctoaHHas MNUO-perynaTtopa
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7 Hactpownka

MpogomkeHue Tabnuubl 7.4

Mapa-
MeTp

3HayeHus (1)
Mo ymonuyaHuio

(2)

(1)

(2

OnucaHue

5P

OFF...
Delta-
Sens**

oFF

CkopocTtb nameHeHus ycrasku MNALO-perynatopa.

CKOpOCTb M3MEHEHMS YCTaBKN UCMONb3yeTCcs ANS CrNaXuBaHUs Nepexoda ¢
TEKyLLEero 3Ha4eHusl ycTaBku Ha 3aaHHoE.

Mpu nameHeHuun yctasku MNMAQ-perynatop AormkeH Cnonb3oBaTh YCTaBKy Mno
dopmyne:

SPreyuy = 5Phpen + LSP B TeYUEHME MUHYTHI.

roe 5Preyuw — TEKyLLEE 3Ha4YeHWe yCTaBku, 5Phpen — NpeablayLlee 3Ha4YeHve
yCTaBKM.

YBenuueHve (yMeHbLUEHWNE) YCTaBKM NPOUCXOANT O TEX Nop, Noka 5Preqyu, HE
cTaHet paBHomn 57

Mpw BKNtoYeHUM Npubopa nnu nepexoae 13 pexxvma Cton MU py4vHoro
perynumpoBaHUA B PEXMM aBTOMaTU4e€CKOro perynnpoBaHus B KayecTBe
HavyanbHOro 3HauyeHns 5Fhpen MCNONb3yeTcs Tekyllee 3HaveHve Ha Bxoge 1.
3HauyeHue of F — HeT orpaHMYeHUsi Mo CKOPOCTU

dbnd*

Delta-
Sens**

3oHa HevyscTBUTENBLHOCTY MNO-perynsartopa.

3HaueHns 3agalTcs B eAnHULAaX U3MEPEHNS C Y4eTOM MONOXEHUS AeCATUYHON
TOYKM.

Ecnu namepeHHbI curHan HaxoguTca BHYyTpY AnanasoHa 5P + dhbnd/2, To MNM-
perynsatop He OyaeT M3MeHATb BbIXOAHYIO MOLLHOCTb A0 TeX nop, noka
perynupyemas BenuynHa He BblIAET U3 3TON 30HbI

db A

0...100-
%

0.0

MuHumanbHoe nameHeHne aHanorosoro BY nnm MuHnmanbHbIn X0, 3aBUXKKU
(ans aHanorosoro BY)

NMPUMEYAHUE

B pexumMe py4HOro perynupoBaHus 3HaveHve oh.f urHopupyertcs npu

yrpaBneHnn 3aaBuKKamu.
MwuHManbHasa cTeneHb OTKPbITUS 3aaBWKkU. 3HadveHne ot 0 o 100% ot
JnanasoHa BblxogHoro curHana 4...20 mA unn 0...10B.
BbixogHoOM curHan Ha UCNOMHUTENbHbLIN MeXaHU3M He MeHSIeTCs Toraa, koraa
paccyuTaHHasn BenmunHa naMeHeHust MeHblue dh.f. He BblgaHHble Bo3aencTems
HaKannmMBatoTCa 40 AOCTWKeHNUsa dh.A.

NMPUMEYAHUE

B pexvmMe py4yHOro perynupoBaHusi Herb3s BblaaTh yripasnsaioLee
BO3JeNCTBME MeHblue, yem dh.R

0...100.-

MuHuManbHas BbIXogHast MOLWHOCTb (HWxHUIA npegen) NMNAO-peryngatopa.
3HadeHusa B % ot 0 o ol.H.

0..250c

MakcumanbsHas BbixogHas MOLHOCTb (BepxHun npeaen) NMNO-perynatopa.
3HayeHus B % ot ol.L ao 100.

0.2..100
%lc

MakcumanbsHasa CKOpOCTb U3MEHEeHUS BbixogHou MolHocTu MNMN-perynaropa.
Ha naHHyto BeNUYMHY MOXET U3MEHATBLCA 3HaYeHue oub.F 3a 1 cekyHay.

Err P

0...100
%

3HadveHue BY1 B pexxume ABapus B cnyyae ucnons3oBaHus MNAL-perynaropa

SERP

0...100
%

3HadveHune BY1 B pexxume Cton B crniydyae ncnonb3oBaHusa NUO-perynatopa
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7 Hactporika

MpogomkeHue Tabnuubl 7.4

3HayeHus (1)
Napa- Mo ymonuaHuio

MeTp (2) Onucanne
(1) (2)
LBAE ofF ofF | ®yHKUMSA guarHOCTUKM obpbiBa KOHTYpa perynupoBanus. OnucaHme paboThl
1...9999 (yHKUMM cM. pasgene 7.5.
c LbAL — Bpemsa auarHocTukm o6pbiBa KOHTYpa.
’ " Mpu sHadyeHnn LEAE = oFF dyHKUMA AnarHocTukm o6pbiBa KOHTYpa perynmpoBaHus
LbAL* | 0.0...99-| 10
99 BbIKITIOYEHA.
- LbAb — WMpMHa 30HbLI AMArHOCTUKKN 0BPLIBA KOHTYpPA.
Hi MapameTp nosiensietcs, ecnu LbAE oTnnyHO oT of F
RrEC OF- oFF | ABTOMaTn4yeckoe BOCCTaHOBIEHNE MpoLecca PerynmpoBaHns nocre owmoky Ha
F...999 c COOTBETCTBYHOLLEM BXOAE.

Ecnu B pexxMe aBTOMaTU4Y€CKOro perynvMpoBaHusi NpousoLLna asapuitHas
OCTaHOBKa Mo Npu4nHe obpbiBa AaTyMKa UK BbIXo4a NokasaHuii 3a ananasoH
13MepeHus, To NPU BOCCTaHOBIEHUI N3MEPEHUS NMPOLLECC PerynmpoBaHms
aBTOMaTUYecKm 3anyckaeTca Yepes ArEL cekyHa.

Ecnu ArEL = oFF, To YTOBbI BOCCTAHOBUTL PEXMM aBTOMATU4Y€CKOro

perynupoBaHus criegyer:
1. MepenTu B pexxum py4yHoro perynuposaHusi unu pexum Cron.
2. MNepenTn B pexXnMm aBTOMaTU4YeCKOro perysimpoBaHuA.

m NMPUMEYAHUE

ABTOMaTMYECKOE BOCCTaHOBIIEHME NPOLIecca PerynupoBaHns He
pacnpocTpaHsaeTcs Ha 0GpbIB KOHTYpa perynnpoBaHus.

O6pbIB KOHTYpa perynupoBaHus TpebyeT pyYHOro BOCCTaHOBMEHMS

|I| NMPUMEYAHUE
* MonoxeHne AecATUYHON TOYKUN onpeaenseTcs napameTpom oFE.

** SensMin — HWXKHSIA rpaHWLUa n3mMepeHns aatyuka, SensMax — BepxHsis rpaHuLa U3MepeHus
Aatyuka, DeltaSens — gnana3soH nsmepeHus gatymka.

7.4 HacTtpouka BY2

7.4.1 HacTtpouka guckpeTtHoro BY2

MapameTpbl BY guckpeTHoro Tuna (MeHio outd) npeacraeneHsl B Tabnuue 7.5.

Tabnuua 7.5 — MNapameTpbl BY guckpeTHoro Tuna

3HaueHus (1)
Napa- Mo ymonyaHuio o
MeTp (2) nucaHue
(1) (2)
Lold Tun noruku pa6otsl JTY
oFF Perynsatop oTkntoueH. BY B 6e3onacHOM COCTOSIHMM
ALrA Cvrnanusatop.
Tun norvku cpabaTbiBaHUs CUrHanusaTopa 3anaeTca B napameTpe A E4F
ofE CurHanmsaTop npogormkaeT pabdoTartb B pexume CTon 1 pexxnme py4yHoro
perynupoBaHuA.
Mepexon B COCTOsIHWE YCTaHOBMNEHHOE B NapameTpe £r~.d npu ownbke Ha Bxoae
1, Bxoge 2 (ecnu LirAF He of F) n Beixoge 1
CurHanusaTtop BocCTaHaBNMBAETCS NPY UCHE3HOBEHWUM OLUMGKM Ha BXOAe.
AEYP cp Tun norukn cpabaTtbiBaHUS curHanmaartopa
W
oFF CvrHanunsaTop BbIKMOYEH
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Mapa-
MeTp

3HaveHus (1)
Mo ymonyaHuio

(2)

(1)

(2

OnucaHue

5P

CurHanmsaTop BKMoYaeTcsl, Koraa usmepeHHoe 3HaueHne HaxoauTcs B
AvanasoHe 5F + Abnd ¢ yyeTom napametpa AHYE.

MapameTp A bnd — nopor cpabaTtbiBaHUA cUrHanuMaaTopa.

MNapametp AHYS — ructepesuc cpabaTbiBaHNa curHanvaaTopa.

Abnd  Abnd

BKN. — — — PR

BBIKIT. _
AHHS 5P AHHS

SFu

CurHanuaaTop BKMOYaeTcs, Koraa n3mMepeHHoe 3HaveHne HaxoamTcs BHe
AnanasoHa 5F + A bnd ¢ yueTom napamertpa AHYS.

MapameTp A bnd — nopor cpabaTtbiBaHUA curHanusartopa.

MapameTp AHYS — ructepesnc cpabaTbiBaHus curHanusaTopa.

Abnd Rbnd

BKN. — e —

BblKN.— — —

AHYS 5P AHYS

SPH

CurHanuaatop BKIoYaeTcs, Koraa namepeHHoe 3HadeHue npesbilwaet 57 Ha
BENUUUNHY A bnd.

MapameTp A L~d — nopor cpabaTtbiBaHWs cUrHanusaTopa.

MapameTp AHHYS — ructepeanc cpabaTbiBaHUs cMrHanusaTopa.

Abnd

BN - — 4

BbIKT. —-
5P | AHYS

CurHanmsaTop BKMOYaeTcsl, Koraa nsmepeHHoe 3HadeHue Hke 5F Ha BennuunHy
Abnd.

MapameTp A bnd — nopor cpabaTtbiBaHUA cUrHanuaarTopa.

Mapametp AHYS — ructepesuc cpabaTbiBaHNa curHanvaaTopa.

Abnd

BKN. — — -

BbIKN.— — —

AHYS | 5P

L3
3

CurHanusatop BKIOYaeTcs, Koraa U3MepeHHoe 3HaYeHe HaxoamTcs B
AvanasoHe 0 + Ahnd ¢ yyeTom napameTpa AHY5.

MapameTp A bnd — nopor cpabaTtbiBaHUA cUrHanuaarTopa.

MapameTp AHYS — rucTtepesnc cpabaTbiBaHUsi cUrHanusaTopa.

Abnd  Abnd

BKN. - — — - -

BbIKI. —_—t — —
AHYS 0 AHYG

CurHanuaatop BKMoYaeTcs, Koraa n3mMepeHHoe 3HadeHne HaxoamTcsa BHe
avanasoHa 0 + Ahnd ¢ yyeTom napametpa AHY5.

MapameTp A bnd — nopor cpabaTtbiBaHUA curHanusartopa.

Mapametp AHYS — ructepesnc cpabaTbiBaHUs curHanusaTopa.

Abnd Rbnd

BKI. ——— —

BblKN.— — —

AHYS 0 AHYS
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MpopomkeHue Tabnuubl 7.5

3HayeHus (1)
Napa- Mo ymonyaHuio
MeTp (2) OnucaHne
(1) (2)
i CurHanmsaTop BKMoYaeTcsl, koraa nsMepeHHoe 3Ha4eHWe NpeBbILLaeT HOMb Ha
BENUUUNHY A bnd.
MapameTp A bnd — nopor cpabaTtbiBaHUA cUrHanMaaTopa.
MapameTp AHYS — ructepesnc cpabaTbiBaHUs cUrHanusaTopa.
Rbnd
BKI. - —
BbIKI. _-
0 | AHYS
Olo CurHanmsaTop BbIKIOYaeTCs, Koraa usMepeHHoe 3HadeHne NpeBbIlLaeT HoSb Ha
BenuUnHy A bnd.
MapameTp A brd — nopor cpabaTtbiBaHWs cUrHanusartopa.
Mapametp AHYS — ructepesuc cpabaTbiBaHUS curHanvaaTopa.
Rbnd
BKI. —_— =
BbIKN.— — —
0 AHYS
Abnd* 0... 20 |Mopor cpabaTbiBaHWA cMrHanu3aTopa
Delta-
Sens**
AHYS* 0... 1.0 |ucTepesnc cpabatbiBaHMsA cUrHanuaaTopa
Delta-
Sens**
FbLL on oFF | BriokvpoBka nepsoro cpabaTbiBaHWst CUrHanuaaTopa.
ofF an — Briokupyercs.
ofF — He BnokupyeTcs.
NPUMEYAHUE
BrioknpoBka crnyxuT 4nsi npegoTepalleHnst cpabaTbiBaHus
cUrHanmsatopa npu BKIoYeHUn npubopa 4o BbiXxoda CUCTEMbI
ynpaBreHns Ha 3aaHHbIi pexumM paboTel. Ecnv nocne BkntoyeHust
npubopa 3Ha4YeHne N3MEePEHHOro CUrHana Ha BXoae HaxoauTcs BHE
aBapUIHON 30HbI, TO BrioknpoBka 1-ro cpabaTtbiBaHWs copackiBaeTcs.
dnar oGHynsieTcs Npu nepexofe 13 pexuma CTon B pexxM aBTOMaTU4EeCKOro
perynupoBaHusi.
Err.d oFF oFF |CocTtosiHne BY B pexume ABapusi.
on on — BKITHOYEH.
ofF — BbIKnoyeH

|I| NMPUMEYAHUE
* MonoxeHue AECATUYHON TOYKM onpefenseTcs napameTpom oPt.

** SensMin — HWXHAS rpaHuLa n3MepeHus gatdmka, SensMax — BepxHsisi rpaHuLa naMepeHms
Aartyuka, DeltaSens — gnana3soH nsmepeHus gatymka.

7.4.2 Hactpouka aHanoroBoro BY2

MapameTpbl BY aHanorosoro tuna (outd) npeacrasneHsl B Tabnuue 7.6.

Ta6nuua 7.6 — MapameTpbl BY aHanoroeoro tuna

3HayveHus (1)
Napa- Mo ymon4yaHutio
MeTp (2) Onucanue
(1) (2)
Lol A Twn noruku padotel JTY
oFF oFF | PerynsaTtop oTknoyeH
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3HayeHus (1)
Napa- Mo ymonyaHuio
MeTp 2) OnucaHne
(1) (2)
Conl! PeructpaTtop.
dopmmpoBaHue Ha BY aHanoroeoro curHana B Buge 1oka 4...20 MA (ans Bbixoga
Tuna «M») unn Hanpsxenus 0..10 B (ans Beixoga Tvna «Y») B 3aBUCUMOCTN OT
N3MepPEHHOro 3Ha4YEHUSI BXOQHOIO curHana. MpomMexxyToyHble 3HaYeHus
OpPMUPYIOTCSH NO NIMHENHOWN (PYHKLINN.
Ona TC, T gaHHble popmumpytotea no HCX.
Mpumepbl bopMUpoBaHMS NPSIMON 1 0OPaTHON 3aBUCMMOCTUN BbIXOLHOMO cUrHana
peructpaumm OT U3MEePEHHOro 3HaYeHUs s BbIXogHOro curHana 4...20 MA:
* 4 MA ans aut.L 1 20 MA ans oot H (Npy aut.H > aut.L);
1, BY
= 0MA - —————————————— i
|
[
P ———————— |
| |
| [
i = 4 WA 1= —— { }
aukl i AManasoH peructpauuu |Du£'. H ?:ﬁ&?:?e
« 20 MA ons out.L n 4 MA anga oot H (Npy aut.L > oot A);
1,BY
o= 20 MA
12mA
Imm:4MA
oot H AvanasoH per | oot Mawepetos
Mpwv aBapun BY npuHumaet sHadeHve Err.A.
OtcyTcTByeT pexxum Cton
out.L Sens- HwxHsas rpaHuua permuctpaumu. MNapameTtp 3agaetcs Ans tuna noruku J1Y
Min... 00 |«PermcTpatop» (Lol.A = Lonld).
Sens- | HuxHasa rpaHuya permctpauumn 3agaeTcs B e4MHULax usmepeHust Bxoaa
Max*
out H Sens- BepxHss rpaHuua pernctpaumn. Napametp 3agaetca Ans tuna norukm J1y
Min... |100.-| «peructpatop» (Lal.A = Londl).
Sens- 0 |BepxHas rpaHuua perncTpaumm sagaeTcs B eanHuLax usMepeHus Bxoaa
Max*
Err.A Ho BesonacHoe cocTosiHue Bbixoa B pexvme ABapusi.
, to |H.—20wmA/10B,
Lo Lo—4MA/0B
NPUMEYAHUE

[i]

* SensMin — HUXHAA rpaHULa M3MepeHusa aatumka, SensMax — BepxHsis rpaHuLa nsmepeHus
aatyuka, DeltaSens — anana3oH namepeHust gatymka.
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7.5 lnarHocTuUKa HeMCrnpaBHOCTU KOHTYpa perynmpoBaHusi

Noruka orcnexunBaHusa LBA aBapuum ans 3agBuXKekK ¢ aHanoroebiM ynpasrieHnemMm

HwnarHocTtuka HENCNpaBHOCTN KOHTYpa perynmpoBaHnNA MNpUMEHAETCA ANd JIOTUKKM «HarpeBatesib» WUin
«XonogunbHUK». I'Ile6op OTCnexmBaeT peakuntio CUCTEMbI Ha ynpasndloLiee BO3dencTeue:

* ONA «Harpeeartenda», npn MakCMMmalsibHOM 3Ha4eHne aHanoroesoro BY, nokasaHua Bxoga
yBENMN4NBaKOTCA. I'Ipvl MUHUMalrlbHOM 3Ha4YeHUN — YMEHbLUAKTCA,

* ANS «XOnogunbHUKa», Npy MakcMmManbHOM 3HadeHue aHanorosoro BY, noka3saHus Bxoga
yMeHbLatoTcs. [Npyu MUHUManbHOM 3HAYEHUUN — YBENNYMBAIOTCS.
Mocne AOCTUXEHMS MakCMMarnbHOW BbIXOAHOM MOLLHOCTM BKIovaeTca Tanmep LbA E. Ecnn 3a Bpems LbA £
3HaveHWe BXoaa U3MeHsieTcsl Ha 3HadveHue, Gonblee LA h, To Taimep LAA &£ cBpackiBaeTca. Ecnu HeT, To
perncTpupyeTcs aBapusi N0 HEUCMNPABHOCTU KOHTYpa perynupoBaHus. HauvHaeT muratb ceetoamon CT1, a
TaKke NPOMCXOOAUT OCTaHOBKa nMpubopa u nepexon Bbixoda B 6e3onacHoe COCTOSIHME B COOTBETCTBUM C
napameTpom Err. A (ons aHanorosoro BY).

[Mpouecc perynuposaHns
NaeT HopManbHo
Bxon AT TP
OBpbIB B KOHTYPE PErynuUpPOBaHUS
LbFI.b:L \
| T | T
T t I |
| LBAE | | t,c
]
Buixon } |
Makc. I
MuH. : >
t,c

PucyHok 7.4 — iInarHoCcTMKa HeMcnpaBHOCTU KOHTYpa perynupoBaHus

MpuHUMN paboTbl
[ns «HarpeBartensa»:

* €CIN BbIXOAHas MOLLHOCTb MaKkcuMarnbHas - Npubop dukcMpyeT 3HavyeHue Ha Bxoge. Ecnv 3a Bpems
LbAE Ha Bxode curHan He U3MeHWTCa Ha BenuunHy LA b nnu 6onee, To npuGop dukcupyert
HeMCnpaBHOCTb KOHTYpa perynmpoBaHus;

* eCNK BbIXoAHAs MOLLHOCTb MUHUMambHOMY - NPMBOP PUKCUPYET 3HadYeHMe Ha Bxode. Ecnu 3a Bpems
LbAE Ha Bxoae curHan He 3MeHUTCa Ha Benuunny LA b nunm Gonee, To npuGop dukeupyer
HEeNCnpaBHOCTb KOHTYpa perynmpoBaHua.

[ns «xonognnbHuka»:

* €CIN BbIXOAHas MOLLHOCTb MaKkcuMarnbHas - Npubop dukcupyeT 3HavyeHue Ha Bxoge. Ecnv 3a Bpems
LbAE Ha Bxode curHan He M3MeHWTCs Ha BenuunHy LA b nnv 6onee, To NpuGop dukcupyer
HeucnpaBHOCTb KOHTYpa perynMpoBaHus;

* €CNK BbIXoAHAs MOLLIHOCTb MUHUMAambHOMY - MPMBop PUKCUPYET 3HaYeHMe Ha Bxode. Ecnv 3a Bpems
LbAE Ha Bxoae curHan He 3MeHWTCa Ha Benuunny LA b nnm Gonee, To npuGop dukeupyer
HEeNCnpaBHOCTb KOHTYpa perynmpoBaHus.

Ecnun B TeyeHne LLA £ 3HayeHWe BbIXOOHOW MOLLHOCTM MEHSIeTCH, TO TaiMep cOpacbiBaeTcs Kaxablii pas,
Korga npoucxoaunTt 3TO U3MEeHeHune Wunnm 3HadveHue CTaHOBUTCA MNPOMEXYTOYHbIM MeXay MUHUMYMOM U
makcuMyMom. Ecnn sHayeHre BXoOHOMo cuMrHana M3MeHunoch Ha LaA b paHblue, Yem cpaboran Tanvep LBAE,
TO NpUBOpP IMKCMPYET HOBOE 3HaYeHue BXoda B 3TOT MOMEHT M oBHynseT Tanmep LbA £ (ecnu BbixogHas
MOLLIHOCTb BCe 3TO BpeMsi MakcumarbHas).

PekomeHgauum no HacTpomnke
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[lns nepBoHavYansHoro noaGopa 3HaveHus BpeMeHn AnarHocTukm obpbiBa koHTypa (LbAE) cneayeT:

1. YCTaHOBUTb BbIXOAHOW CUrHAN Ha MakCMMarbHbIA YPOBEHb.

2. lamepuTb Bpemsi, 3a KOTOPOe UsMepsiemas BenmunmHa M3MEeHUTCA Ha LUMPWHY 30Hbl AMArHOCTUKM
06pbiBa KOHTYpa (napameTp LbAA).

3. YBennunTb n3amepeHHoe Bpems BABOE M NPUHATL €ro 3a Bpems ANarHOCTUKN obpbiBa KOHTYpa.

T, °c A ObpbiB 3anunaHue
KOHTypa BY

TyCT

MowHocTb A

BY Make.

MuH.
LBA
A

Asapus
Het aBapum

PﬂcyHOK 7.5- I'Ipumep AWAarHOCTUKu 06pb|Ba KOHTYpa AnsA aHanoroBoro perynmpoBaHus

NMPUMEYAHUE

dyYHKLMA aBTOMATUYECKOrO BOCCTaHOBNEHUS (napameTtp A-£L) ana naHHoro Tmna aBapum He

OENCTBYET.
Mocne ycTpaHeHUs MPUYMH aBapuM MPOLIECC aBTOMAaTUYECKOro pPerynupoBaHusi criefdyeT BO306HOBUTb
BpYyYHyl0. NS 3TOro crnegyeT nepeBecTy Npubop B pexuM CTOMm Unu pexvm py4YHOro perynvpoBaHus, a
3aTeM NepeBecTM B PEXXMM aBTOMaTM4YECKOro perynupoBaHus.

Noruka orcnexuBaHusa LBA aBapuu gna 3agBuUXXeK C ANCKPeTHbIM ynpaBrneHnem 6onblwe/MeHbLUe

Mpnbop C OUCKPETHbIM YyMNpaBneHWeM 3aABuKek 6e3 aaTyuka MOMoXEHWs BbIXOAHOMO Bana oOueHUBaeT
KpaiHee MosioXeHue 3aABUXKKW MO BPEMEeHW MOSHOTO Xoaa L rob B O4HY CTOPOHY. B HayanbHbI MOMEHT
BPEMEHWN 3a[BWXKKa HaxoauTCs B NPOW3BONbHOM nonoxeHun P. MpuGop ynpasnsieT 3a4BUXKKOW COrfiacHo
anropuTMmy perynupoBaHusi. Ecnn cymmapHoe Bpems UMMynbCOB, BpallaloLMX 3aABWKKY B OOHY CTOPOHY
noapsg A + B + C = Lifok T. e. pocturaet 100 % B Touke P' Ha pucyHke 7.6. B MOMEHT OCTUXKEHMS MOLLIHOCTU
P' chmkcupyetcs 3HaveHve TeMmnepaTtypbl T' 1 BKIIOYMAETCA OTCNEXMBaHNE obOpbiBa KOHTYpa perynupoBaHus.
Ecnu 3a Bpemsa LbA £ BXxogHOW curHanm mpupacTaeT Ha BenuuuHy, Gonbluyio Yem LbA b (Touka Tg) - 910
O3Ha4yaeT 4YTO KOHTYp perynupoBaHusa paboTaer B LWITATHOM pexume. Ecnn meHbluyto (Touka Ta) - TO
dmKempyeTcs aBapms No 0OpbIBY KOHTYpa perynmpoBaHus.

)

MpuBop nogaeT curHan yrnpasreHust Ha rnepexoq 3aABWxkKM B BesonacHoe coctosHue Lrr. L n BKnoyaeT
ceetoguog CT1 (CT2).
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LbARhb
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| | | |
| [ | :
P | [ : I I
I I 11 | -
0 : : : :: : Bpems
BY1 | | ' ] !
1 L
|
0 | |-|Err.u
A B C Bpems

PucyHok 7.6 — MpuMep AnarHocTuKM o6pbiBa KOHTYpa ANA AUCKPETHOro perynupoBaHus

Mocne ycTpaHeHWUs MPUYMH aBapuMu MPOLIECC aBTOMAaTMYECKOro perynupoBaHus criedyeT BO306HOBUTb
Bpy4Hylo. NS aTOro crnedyet nepeBecTu Npubop B pexum CTOM UM PeXUM py4YyHOro perynmupoBaHus, a
3aTeM NepeBecTy B PeXM aBTOMATUUYECKOro peryniMpoBaHus.
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7 Hactpownka

7.6 Hactpownka N-perynaropa (aBToHacTpomnkKa)

MapameTpbl aBToHacTpoiikv MO-perynsatopa (MeHto AF «) NnpeactaeneHsl B Tabnuue 7.7.

Tabnuua 7.7 — NapameTpbl aBTOHacTponku NUO-perynatopa

Mapa-
MeTp

3HaveHus (1)
Mo ymonyaHuio

()

(1)

(2

OnucaHue

HI’H'

oFF

run

oFF

AsToHacTtpovika lNMNO-perynsartopa.
B pesynbrarte aBToHacTporiku NMNO-perynatopa npubop Bbluncnser
onTumarnbHble 3HavYeHus koaddpuumneHTos MNNO-perynsatopa u punetpa.
McxogHble ycnosusa ang 3anycka asToHactpouku NUO-perynaTopa:

* 3HAYEHME N3MEPEHHOW TEKYLLEN BENNYUHBI HIDKE YCTaBKM (1S

«HarpeaTtensa») 1 Bbille (ONs «XONOAUIbHUKaY) YCTaHOBUTL n iF .& = 0;

* npnbop B pexxume Cton.
[ns 3anycka aBTOHACTPOWMKY credyeT YCTaHOBUTb NapameTpy Anr 3HaYeHue run,
Hanee npubop ocyLecTBNSeT aBTOHACTPOMKY MO 3agaHHOMY anroputmy. B
TeyeHue 3Toro nepuoaa Ha BepxHem LIV otobpaxkaeTtcsi otobpaxkaeTca HagnmMch
finr, a Ha HkHeM LW Tekywan namepeHHas Temnepatypa. OtobpaxeHue
TemnepaTtypbl NPOU3BOAUTCH cpasy nocrne 3anycka asToHacTponku MNAO-
perynsTopa.
B Te4yeHue neproga, noka naeT aBTOHACTPOKiKa, €e MOXHO OTMEHUTb 6e3

COXpaHeHMs HOBbIX KO3 MULIMEHTOB, HaXaB KHOMKY .

Mo 3aBepLueHuno aBToHacTponku napameTtpam £ wdF P d P dd, F wbhn F ot
npvceBanBaloTcs HoBble 3HadYeHus. Ha LIV oToBparkaeTtca Hagnuch Lood.

Ecnu aBTOHacTpolka 3aBepLumniack HeyaadHo, To Ha LI/ otobpaxaeTtca Hagnucb
FRAL.

Mocne aBTOHACTPOVKM NpUBOP NEPEXOOUT B PEXMM aBTOMaTUYECKOro
perynmpoBaHuA.
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7.7 Hactponka nHgukaumm
MapameTpbl HACTPONKM MHAMKALMKN (MeHIo i) MpeacTaBrieHbl B Tabnuue 7.8.

Tabnuua 7.8 — NapameTpbl MHAKKaLMK

3HayveHusn (1)
MNapa- | Mo ymonyaHuto
MeTp 2) OnucaHue
(1) (2)
St Pl HacTpolika KoHguMrypaLumm akpaHos.
Piot OTobpaxeHne BbIbpaHHbIX 3Ha4YEeHWUIA NapamMeTpPoB Ha BEPXHEM U HUDKHEM
o NHAMKaTope.
el [nsa otobpaxeHns JOCTYNHbI CreayoLLmMe napaMeTpsbl:
Fi5i
Fial HaumeHoBaHue O603HavyeHne WHankaumsn
Fidli p 16 4| Texyuiee uamepeHHoe sraveHme A P
3 [
Pede YctaBka 5P S
rC
Fodd BbixoaHasi MoLWHOCTbL (CM. pasgen 7.7.1) unu out. P ol
PP 3HaYeHue aHanoroBoro Bbixoaa B eAnHULAX
= MA (0...20) nnm B (0...10).
o OTobBpaxeHue 3aaaeTtca B napameTpe aut. 5.
U
£ BbluncneHHoe 3HaveHne MaTemaTn4eckom Fun Fi
o PYyHKLNK
o
P OuHamuka curHana dn dl
ot Mpouenypa HacTporiku KOHbUrypaLmm 3KpaHOB onncaHa B pasgene 7.7.2.
s B pexume py4yHOro perynupoBaHusi BMECTO OTOGpaXKeHus yctasku 5P
Pidi BbIBOOWUTCSA 3HaYeHne out.” B COOTBETCTBUM C HACTpoViKaMmn napaMmeTpa auk. 5.
ra Fi5! Ecnu 3HayeHune Fun = of F, To Npu BbIBOAE Ha MHAMKALMIO NapameTpa Fun |
[N
o3 Fin! oToGpaxaeTca Haanuck F.Err.
L4 Fidil oFF
ng-g P2d?
.
- Fod?
i
PiFe
F P2
FiFe
out S Bbi6op eguHuL, oTo6paXkeHrst MOLLHOCTM (TONbKO AJ1S1 aHanoroBoro Bbixoda)
PEFC PE-L — BbiBOA NpoOLIEHTa MOLLIHOCTUN BY
oAC FE-L | 4AC — BbIBOA aBCONIOTHOrO 3HaYeHus BY (4...20 MAnn 0...10 B)
MPOMNOPLMOHArbHO BbIGPaHHON MOLLHOCTY ouk. P
rEkE oFF Bpewms (B cekyHOax) aBToOMaTU4YeCKOro Bo3BpaTa U3 MeHI0 HacTpoek B paboumii
5 PEXUM NPU OTCYTCTBUU aKTUBHOCTU (HaXKaTUsi KHOMOK).
10 30 3HaveHue of F — aBToMaTMYecKuini BO3BPpaT He NPOU3BOAMTCS.
30 IIl NMPUMEYAHUE
60 B npoliecce peaakTupoBaHUs napameTpa aBToMaTUYeCKUin BO3BpaT He
Npou3BoOANUTCS.
CHOE oFF Bpemsi (B cekyHaax) aBToMaTUYeCKON CMeHbl 3KpaHOB OTOOPaXKeHUsl NapaMeTpoB
5 (5C-. (- 5Lr.6).
10 3HaveHue ofF — aBToMaTMyeckas cMeHa SKpaHOB He NMPOVU3BOAMTCA
FF
o
30
60
120
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7.7.1 YnpaBneHue 3agBWMXKOMN

[ns ynpaBneHns OUCKPETHOW 3aOBWXKKOW B peXMMe PYYHOro perynupoBaHuA criedyeT 3agaTb MPOLEHT
CMELLEHMS 3a0BWXKN B CTOPOHY OTKPbITUS (MOMOXUTENBHOE YMCIO) UK 3aKpbITUS (OTpULATENBbHOE YUCTIO).
Mocne nony4eHuss AaHHOrO NapameTpa NpMGop NepecyUTLIBAET B COOTBETCTBUM CO 3HAYEHWEM perucTpa Lf
not BpeMs OTKPbITUS/3aKpbITUS Ha 3adaHHbli npoueHT (Bpemsa = LU Aot * ook P/ 100) u BknoyaeT
cooTBeTcTBYOLEee BY. [Npu BbINONHEHUN AaHHOW onepaumu Npubop execekyHOAHO OGHOBNSAET NapameTp out.
F — Ha cKonbKO ellle NPOLEHTOB OCTanoch NepeaBuHyTb 3aOBWKKY. [Mpy OOCTMXKEHUM 3HadYeHuss O — nprubop
BbIKNto4aeT BY.

+ | |MIPUMEYHAHUE
Mpw HacTpoike w {EYPE = PoS «vunn Pob.r, perynuposanie B py4HOM pexumMe no nokasaHusam
| AaTyMKa NONOXEeHUA 3aBUXKKWU.

<1 |IPUMEYAHUE ) )
1 | |Ecnv npv yaanenHom ynpaBneHun 3aaBuxkon NnepenT B UBMEHEHMIO MOLLIHOCTU (OAHOKpaTHOe

Ha)kaTue KHOMKK ), TO NapameTp aut.” npuMeT 3HadeHne 0 1 yaaneHHoe ynpasneHue
OCTaHOBMTCH.

7.7.2 HacTpoika aKkpaHoOB

[nsa HacTponkn KoHUrypaLmm skpaHa cnegyert:

1. Bbl6paTb akpaH (5Lr. i...50-.6).

2. Haxatb KHOMKy .
mer - !

Ha BepxHeM LI/ oToGpaxkaeTcs napameTp ons peaakTupoBaHus (Muraet): Fuf i, Fun i

3. BbibpaTb Tpebyembli napameTp.

Mocne BbiGopa Tpebyemoro napameTpa oH hrkempyeTcs (He MUraeT) 1 peaakTMpoBaHue NepexoauT K
napameTpy Ha HuwkHem LIN.

4. BbibpaTtb napameTp Ha HmxkHeM LIN.

B 3aBrcMMOCTU OT BbIOpaHHOrO 3HaveHnst Ha BepxHeM LW, Ha HmxHem LU gocTynHbl napameTpsi:

BepxHun LU HwxHuin LA
P SP oot dw i PL2 Fund
P d
Fun ! SP oot { dw i PL2 Fund
Fund d n’
NPUMEYAHUE
gljtpgmeTp out - MowHOCTb BY, oToGpaxaemasi B eaAMHNLaX, YCTAHOBIEHHbIX B MapaMeTpe

5. HaxaTb KHOMKy p,nﬂ dukcauum napameTpa, oTobpaxxaeMoro Ha HkHem L.

Mocne gukcauum Ha BepxHeM LI Byaet oToGpakeH HoMep akpaHa 5Lr..., Ha HUXKHeM —
KOHdMrypaumsi akpaHa B Buae KombrnHaumm cokpalleHHbIX HAMMEHOBaHWIA NapamMeTpoB.

MpuMep HacTPOMKKM 3KpaHa NpeAcTaBneH Ha PUCYHKE HIKE.
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PucyHok 7.7 — NMpumep HacTpOMKM 3KpaHa

7.8 Hactpowuka RS-485

MapameTpbl MHTepdeiica RS-485 (meHto ~HHS) npeactaenexsl B Tabnuue 7.9.

Tabnuua 7.9 — NapameTpbl RS-485

3HayveHus (1)
NMapa- | Mo ymonuanuio
MeTp 2) OnucaHue
(1) (2)
Prok rtu MpoTokon cesA3n no RS-485
acr rtu | rEu—Modbus RTU.
L ASL «— Modbus ASCII
Addr 1...247 16 |Agpec npubopa no RS-485
bAud 24 CkopocTb 06meHa (B k6oa/c) gaHHbIMK No RS-485
4,8
9,6
14,4
19,2 9,6
28,8
38,4
57,6
115,2
aP5 Bnl 0 |®dopmart NOChINKM AaHHbIX:
B ! 1 * KONIMYECTBO OUT:
o ¢ > « 7(mocTtynHo Tonbko Ansa Modbus ASCII);
Bnd 3 |- KOH.Tponb YeTHOCTU\HEYETHOCTH:
Haod 4 * n— KOHTPOIb YE€THOCTMN OTCYTCTBYET;
grg 5 * 0— KOHTPOJIb HEYETHOCTMU;
* £ — KOHTPOMb YETHOCTH.
io i ! * KONIM4eCTBO CTON-OUT:
e 8 .1,
Tad 10 - 2.
GEC 11
et 0...20 2 | 3agepxka (B Mc) oTBeTa OT npubopa no RS-485.
Mpwu 3HaveHnun 0 3agepkka yCTaHaBNMBaAETCH aBTOMaTUYECKM
b.ord nab Mopsinok 6anT B pernctpe. TpebyeTcs Ans cornacoBaHUs NakeToB AaHHbIX C
1 5h 75k Mactepom cetn Modbus.
i n5b — cTapwwnin 6anT Bnepen.
L 55 — mnagwmin 6anT snepeq.
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7.9 HacTtpowka rpadmka yctaBok

Mpadhuk ycTaBoK MpUMeEHsIeTCa Ans 3agaHust yctaBku JIY1 B 3aBUCUMMOCTM OT M3MEPEHHOro 3HayeHUst Ha
Bxofe 2 (Hanpumep, Npu Noroqo3asncMMoM perynupoBaHnm).

m NMPUMEYAHUE
MeHto rpadhuka ycTaBok ckpbiTo, ecniv £5PF (Bxop 2) = oF F unu Lol.d/Lol.R (Bbixog 1) = of F.

MapameTpbl rpaduka yctaBok (MeHto L AF) npeactaeneHsl B Tabnuue 7.10.

Tabnuua 7.10 — NMNapameTpbl rpadmka ycTaBokK

3HauveHus (1)
MNapa- | Mo ymonyaHuto

MeTp 2) OnucaHue
(1) (2)
LrF.n oFF KonunuecTBo Touyek ans rpaduka ycTaBok.
210 r oFF — rpacnK yCTaBOK BbIKIIOYEH.
77 | Mocne BbiGopa 3Ha4YeHMs NnapameTpa OTNINYHOIO OT oF F CTAHOBATCA AOCTYMHLIMU
napameTpbl ... U 5F.. B COOTBETCTBUM C BbIGPAHHBLIM KONUYECTBOM TOYEK
. Sens- 0.0 |[lo 3HayeHusaAM gaHHbIX NapaMeTpoB HOPMUPYIOTCS 3aBUCUMOCTH ycTaBku JTY1 ot
o & Min... 0.0 |“3MepeHHOoro Ha Bxofe 2 3HadYeHus. 3HaveHnst MeXxay YCTaHOBMeHHbIMM ToHKamm
Sens- annpoKCUMMPYOTCA NUHENHO. [py 3Ha4YeHnsIX curHana Ha Bxoge 2 Bbille uim
Max** HVXEe KpanHuX Todek rpadumka yctaska Bbixoga 1 He nsameHsieTcs
... | (ropnsoHTanbHbIN rpaguk).
M
0 0.0 Ycragka
P i 0.0 ana ny1
SPa{---—-

|

|
Sens- PS>

Min... l

Sens- _/ !

Max™ {-——t5p ¢ |

| |

| |

ni! 0 nc n3 BXO,C|2

NMPUMEYAHUE
3HaveHus Todek 5F.. 3apatotca B npegenax auanasoHa SPLomn 5PH .

|I| NMPUMEYAHUE
* MonoxeHue AeCATUYHON TOUKM onpefensieTcs napaMeTpoM dPt COOTBETCTBYHOLLMX KaHanoBs (41
SFkanana 1, ana «n kaHana 2).

** SensMin — HUXHASA rpaHULa n3aMepeHus aatdmka, SensMax — BepxHsisi rpaHuLa nsmepeHus
aartyuvka, DeltaSens — guanasoH nsmepeHus gatymka.

7.10 HacTtpownka napameTpoB 3aABWVXKKN

NPUMEYAHUE .
m [aHHOe MeHI0 eCTb TONbKO y Mogudmkaumi npubopa ¢ ANCKpeTHbiMU BY.

MapameTpbl 3a0BWKKU(LIAL L) npeacTaBneHbl B Tabnuue 7.11.
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Tabnuua 7.11 — MapamMeTpbl 3aaBUXKKN

3HayeHus (1)

Napa- Mo ymonyaHuio
MeTp (2) OnucaHne
(1) (2)
Hrok | 5...999 ¢ | 100 |lMonHoe BpeMs xoaa 3aABUXKKK
OnpepensieT BpeMsi nepeMeLLeHNs 3afBWKKA 13 MONTHOCTLIO OTKPLITON B
MONMHOCTLIO 3aKPbITYI0 U HA0OOPOT (YKa3bIBAETCS B XapakTePUCTMKAX CaMoro
NCMOMHUTENBHOIO MexaHnama)
0AP 10.0...10.0 | 0.0 |Bpems BbIGOPKM NodTa 3aABVKKA
c Mpu cMeHe HanpaBneHust ABWXeHNUst TpebyeTcs yunTblBaTb NHOMT 3aaBMKKA. DTO
Bpemsi ckragblBaeTcs C BpeMeHeM None3Horo Bo3aencTBus
UrEl 10.5...10.0| 1.0 | MuHumanbHoe BpeMsi peBepca (MMHMManbHoe BpeMsi MPOCTOS MPU CMeHe
c HanpaBneHns OBUXKEHWS).

MuHuManbHoe BpeMs peBepca TpebyeTcs Asi NONHON 0CTaHOBKM ABUraTens
Mpv HeoGXOAMMOCTU CMEHbBI HANPaBMEHUsi CHUMaETCsi TUTaHUE CO BCEX 0OMOTOK
N Ha4YMHaeTCs ynpaBneHne ToNMbKO Nocne UCTEYEHNS BpeMeHu LirELl

7.11 HacTpouka 3awmThbl OT peaakTUPOBAHUA U CKPbITUSA NapamMeTpoB

HocTtyn B MmeHio 5L-E ocyliecTBnaeTca nocne BBoAa napons, ycTaHoBNeHHoro B napameTpe PAS5.

m ‘I'IPI/IMELIAHVIE

MapameTpbl 3aWNTLI OT pedakTupoBaHus (MeHto 50-E) npeacrasnens! B Tabnuvue 7.12.

Tabnuua 7.12 — NMNapameTpbl 3aWMUThbI

3HayeHus (1)

Napa- Mo ymonyaHuio
MeTp 2) OnucaHue
(1) (2)
PARSS | 0...9999 | 100 |Maponk Ans goctyna K MeHo 50k
PreE 3awymTta oT pegakTUpoBaHMs 3HaYEHUI NapaMeTpoB
[na pa3GrnoknpoBKky UM BOCCTaHOBMEHNS BUAMMOCTM NapaMeTpoB creayeT
3alTV B MeHI0 50-E u ycTaHoBuTL Pri.E=oFF.
oFF 3awuTa oTKMYeHa, Bce napaMeTpbl 4OCTYNHbI ANs peaakTupoBaHus
o oFF | BnokmpoBka PenaKTMpoBaHMs NapameTpoB. JocTynHO ToNbKO pefakTMpoBaHue
YCTaBOK, BbIXOAHOW MOLLHOCTU 1 Bbibopa pexvma paboThbl.
ar BrioknpoBka pegakTupoBaHusi Bcex napameTpoB. [MpocMoTp napameTpoB
[OCTYNEH.
HdF CkpbITb BCe napameTpbl. HeT 4ocTyna B OCHOBHOE MEHI0 HAaCTPOEK.
Aer.E OTtobpaxeHne BbIbpaHHbIX NapameTpoB B MeH0. Kaxabin napaMeTp OCHOBHOIO
MEHI0 MMeET aTpunbyT BUAMMOCTHW. B 3aBUCMMOCTM OT 3HaYeHust aTpubyTa
oFF | napameTp oToGpaxaeTcs B MEHIO UMW HET.
oFF BkntounTb oTOGpaXkeHne BCeX NapamMeTpoB BHE 3aBMCMMOCTU OT 3HAYEHMS X

anM6YTOB BMANMOCTU
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MpogomkeHue Tabnuubl 7.12

3HaveHus (1)
Napa- Mo ymonyaHuio

meTp &)
(1) (2

OnucaHue

Ed & Py4Hoe pegakTnpoBaHue aTpmbyTa BUAMMOCTU AMsi KaX40ro napametpa.
Mocne ycTaHoBKY £d & B 3HaYeHMM NapamMeTpoB OTOBpaXxaloTca 3HaYeHUs

aTpubyToB. PefakTMpoBaHue ¢ NOMOLLIbIO KHOMKU .
[nsa penaktuposaHus atpubyTa cneayer:

1. YctaHoBuTb AEr.E = Ed ik,

2. BbIit u3 meHio 50-L.

3. BoiTn B oCHOBHOE MeHIo 1 Tpebyemoe nogmeHto. Tenepb Anst Kaxgoro
napameTpa Ha HWkHem LI/ oTobparkaeTcst 3HaueHne aTpmubyTa BUANMOCTH
- SHoY vnn H dE.

4. C nomoLLbo npoueaypbl Bolbopa 3HavyeHnss napameTpa BolbpaTtb 3HaYeHne
aTpubyTa Ans otaenbHbIX napaMmeTpoB. [1o ymonyaHuio atpubyTbl BCex
napameTpoB MUMEIOT 3HadYeHne SHoY.

5. ins Bo3BpaTa k paboyemMy COCTOSIHUIO OCHOBHOMO MEHIO BEPHYTLCA B
meHto 5Lr-E v BbIGpaTh 3HaueHne napametpa Atr.E oTnmuHoe ot £ .

SHoY — otoBpaxatb napameTp, H it — cKpbIBaTb NapameTp

on MapameTpebl co 3Ha4YeHuem aTpubyTa BuaMmocTy H it He oToBpakatoTcs B
OCHOBHOM MEHIO.

MapameTpbl co 3Ha4YeHnem aTpubyTa BuaumocTu SHoY otoGparkatotes.
JocTynHOCTb BUAMMBIX NapaMeTpoB A peaakTUpoBaHus onpeaenseTcs
HacTpoiikoi napameTpa Frt.E meHio 50-E

L5t BknoueHue/oTknoueHne OXC

on on | OAXC BkntoyeH

oFF OXC oTkntoyeH

7.12 BoccTtaHOBNeHMe 3aBOACKUX HAaCTPOeK

NMPUMEYAHUE
BoccTaHoBneHne 3aBoAckux HacTpoek copackiBaeT 3HaYeHne napameTpa FHa5 n napameTpbl

KoppeKuumn rpadpuka namepuTens Lorr.

[lns BOCCTaHOBNEHWUS 3aBOACKMX HAaCTPOEK Crieayer:
1. YcTaHOBWTb NEPEMbIYKY COMMacHO PUCYHKY HUXKeE.

NPEOYNPEXOEHUE
@ DIP-nepekntodatenu fomkHbl 6b1Tb B nonoxeHnn OFF, nHave c6poc 10 3aBOACKNX HACTPOEK He
OyOeT BbINOMHEH.

—
16]15[14]13]12[11]10] 9

1[2]3a[5]6[7]8]9fo]11]r2]13][1a]15]16] [ 1] 2| 3] 4]5[6]7]8
I

L1, W2, H TS

—
16]15]14[13]12]11[10] 9

1]2[3]4]s5[6]7]8
A

PucyHok 7.8 — YcTaHOBKa nepeMbIvKkun

NPEOYNPEXOEHUE
Mepen nogkntoYeHemM Nepemblyki 4aT4MK 4OSKEH OblTb OTKNIOYEH OT BXoaa 1.

)

2. Ha ocHOBHOM 3KpaHe 3axaTb kKombuHauumio knasuil (A n %) no noasneHns skpaHa d.r5t.

3. Beectu naponb 100 1 HaxkaTb KHOMKY
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7 Hactporika

4. 3apgatb napameTpy o5t 3HaveHue an .

5. Ha HwxHem LN Ha 5 cekyHa oToGpasuTca Haanuck ~5&, 3ateM npuGop BOCCTaHOBUT 3aBOACKNe
HaCTPOMKM.
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8 TexHnyeckoe obcnyxmBaHmne

8 TexHuyeckoe obcnyxuBaHue

8.1 O6bwme ykasaHus

Bo Bpemsi BbINoMnHeHMs1 paboT no TeXHUYeckomy obenyunBaHuio npubopa crnegyeT cobnoaatb TpeboBaHms
Be3onacHocTK 13 pasgena 3.

TexHnyeckoe obcnyxuBaHne npubopa MNPoOBOAUTCSH HE pexe OAHOro pasa B 6 mecsdAueB W BKMAYaeT
criegyloLme npoueaypsl:

* NpoBepKa KpenneHus npmbopa;

* NPOBEpPKa BUHTOBbLIX COEANHEHWI;

* yoaneHvie nbinm 1 rpssv ¢ KneMMHUKa npubopa.

9 KoMNneKTHOCTb

HanmeHoBaHune KonunuectBo

Mpnbop 1w
YnnotHuTeneHasa npoknagka® 1wt
MacnopT v rapaHTUNHbLIN TanoH 1 3Ka.
PykoBoacTBo no akcnnyataumm 1 aka.
KoMnnekT KpenexHbIX 3a1ieMeHTOB 1K-T.
CamoknetoLumiics WwabnoH Ans Bbipe3aHus 1w
OTBEpPCTMSA B LUMTE®

NPUMEYAHUE
* Tonbko gns Tmnos kopnycos L1, W2, L5.

[i]

NMPUMEYAHUE
MarotoButenb octaenseTt 3a cobon NpaBo BHECEHUSA U3MEHEHWI B KOMMIEKTHOCTb Npmbopa.

10 MapkupoBka

Ha kopnyc npnbopa HaHeCeHbI;

* HanmeHoBaHue npnbopa;

* cTeneHb 3awwmTbl kopnyca no NOCT 14254;

* HaMpsXKeHne 1 YacToTa NUTaHus;

* noTpebrnsemMmas MOLLHOCTb;

* KIacc 3aWwuThl OT NopaxeHust anekTpnyeckum TokoM no FOCT 12.2.007.0-75;
* 3HAK yTBEPXOEHMSA TUNa CPEACTB U3MEPEHUN;

* 3HaK cooTBeTCTBMSA TpeboBaHusam TP TC (EAC);

* CTpaHa-n3roToBUTENb;

* 3aBOACKO HOMep npubopa v rod Beinycka.

Ha notpebutenbekyto Tapy HAHECEHbI:

* HaMMeHoBaHue nNpmnbopa;

* 3HaK cooTBeTcTBUA TpeboBaHuam TP TC (EAC);
* CTpaHa-n3roToBUTENb;

* 3aBOACKOM HOMep npubopa v rod BbINycka;

* agpec Npoun3BoauTens.
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11 YnakoBka

11 YnakoBka

YnakoBka npubopa npousBoantca B cootBetctBuM ¢ [OCT 23088-80 B noTpebutenbckylo Tapy,
BbIMOTHEHHYHO N3 KopoboyHoro kapToHa no MOCT 7933-89.

YnakoBka npubopa npu nepecobinike noyton nponssoautca no FOCT 9181-74.

12 TpaHcnopTupoBaHue U XpaHeHue

MpuGop OomkeH TPaHCMOPTUPOBATLCA B 3aKPbITOM TpaHcnopTe noboro Buaa. B TpaHCNopTHLIX cpeacTBax
Tapa OormkHa KpenuTbCsa COrMacHo npasunam, enNcTBYIOLLMM Ha COOTBETCTBYIOLLIMX BUAAX TpaHCMopTa.

YcnoBusi  TpaHCMOPTUPOBaHUA OOMkHbl  cootBeTcTBoBatk [OCT P 52931-2008 npu  Temnepatype
oKpyatoLero Bo3gyxa oT MuHyc 40 go nntoc 55 °C ¢ cobnogeHneM mep 3almTbl OT yaapoB U BUbpaumin.

MpuGop cneayeT NepeBo3nTb B TPAHCNOPTHON Tape MOLWTYYHO UMK B KOHTEHepax.

YcnoBus XpaHeHUst B Tape Ha cKrage M3roToBuUTenst U notpebutens AomkHbl cooTBeTcTBoBaTh NOCT P
52931-2008. B Bo3ayxe He JOMKHbI NPUCYTCTBOBATbL arpeCcCuBHbIE MPUMECH.

Mpu6op cnefyeT XpaHUTb Ha CTennaxax.

13 MNapaHTUUHLbIE 06A3aTeNnbLCTBA

MsrotoButenb rapaHTMpyeT cooTBeTcTBME npubopa TpebosaHuam TY npu cobniogeHun ycnosui
aKcnnyaTaumu, TPaHCMOPTMPOBAHMWS, XPaHEHMS U MOHTaxa.

[apaHTUMHBIN CPOK 3KCMyaTauumn — 5 neT co gHA Npoaaxu.

B cnyyae Bbixoga npubopa K3 CTpos B TeYEHME rapaHTUAHONO cpoka npu COGMoAeHUM YCIoBUiA
aKcnnyaTauuv, TPaHCMOPTUPOBaHWS, XpaHeHUs U MOHTaxa nNpeanpusiTUe-u3roToBuTenb 06s3yeTcs
OCYLLIECTBUTb €ro GecnnaTtHbIi PEMOHT WM 3aMeHY.

Mopsinok nepedayn npubopa B peMOHT COAEPXKUTCS B MACMOPTE U B rapaHTUNHOM TasioHe.
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I'Iepequb noaKn4yaeMbiX JaT4nKoB

MpunoxeHue A. lNepeyeHb NogknoYaeMbiX AaTYNKOB

Ta6bnuua A.1 — lNepeyeHb Nogkno4YaeMbIX JaTYMKOB

Tun oggg:ai:?&e HanmeHoBaHue patuumka Owana3oH oTobpaxeHusa*
OTcyTcTBYET ofF He nopgkntoyeH —
Tepmonpeo6Gpa- L 50 TCM (Cu50) -55...4205 °C
soBarenv £53 TCM (Cu53) —55...+205 °C
COMNpOTUBIEeHNSA

i TCM (Cu100) —-55...+205 °C
{500 TCM (Cu500) -55...+205 °C
i TCM (Cu1000) -55...+205 °C
TH TCM (50M) -185...+205 °C
o TCM (100M) -185...+205 °C
O0C TCM (500M) -185...+205 °C
i TCM (1000M) -185...+205 °C
P50 TCM(Pt50) —-205...+855 °C
P ol TCM(Pt100) —-205...+855 °C
P00 TCM(Pt500) —-205...+855 °C
I TCI(Pt1000) —-205...+855 °C
s0P TCI (5001) —205...+855 °C
il TCM (100M) —205...+855 °C
i TCIM (50001) —-205...+855 °C
i TCI (100001) —-205...+855 °C
00 TCH (100H) —65...+184,4 °C
Lin TCH (500H) —65...+185°C
i0n TCH (1000H) —65...+185°C
Tepmonapbl iR TXK (L) —205...+805 °C
CHR TXA (K) —-240...+1372°C
Cud THKK(J) -210...+1205 °C
tln THH (N) —-270...+1305 °C
tLE TMK (T) —-270...+405 °C
£LSs TAM (S) -55...+1768 °C
ELr TAM (R) -55...+1768 °C
tLh TNP (B) 0...+1820 °C
ECR TBP (A-1) -5...+2505 °C
ECAZ TBP (A-2) -5...+1805 °C
ECAT TBP (A-3) -5...+1805 °C
ELdl Typ.L (DIN 43710) —205...+905 °C
ELE TXKH (E) —268...+1000 °C
MupomeTpsbl P! MupomeTp PK-15 +395,4...+1505 °C
P MupomeTp PK-20 +595,5...+2005 °C
F3 MupomeTp PC-20 +895,3...+2005 °C
P MupomeTp PC-25 +1195...+2505 °C
YHuBepcanbHble 05 Tok 0...5 mA -0,1...5,25 MA
curHane! 020 Tok 0...20 MA -0,05...22 MA
Mo Tok 4...20 MA 3,5...22 MA
u-55 HanpspkeHue —50...50 mB -55...55 MB
wid ! Hanpsikenve 0...1 B -0,1..1,1B
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I'Iepequb noakrn4vyaemMbiX JaT4nkoB

MpogomkeHue Tabnuubl A.1

YcnoBHOe *
Tun 0603HaYEHNe HanmeHoBaHue patumka Owvana3oH oTob6paxeHus
JdaTtuukun FoSr Conpotuenenue 0,1...4 kOm 0...100 %
nonoxexns PoS Tok 4...20 MA 0...100 %

NMPUMEYAHUE
m * B paHHOM cTonbLe ykasaHbl AnanasoHbl oTobpaXeHust nokasanuin Ha LI, [lnana3oHn otobpaxeHus

wmnpe, 4eM ananasoH namepeHust no Tabnuue 2.2. YkasaHHble B Tabnuue 2.1 BENUYUHbI

norpeLuHoCcTel NpuBeaeHbl Anst AnanasoHOB U3MEPEHNS.
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Cnmcok pernctpos Modbus

MpunoxeHune B. Cnucok peructpos Modbus

Tabnuua B.1 — YUteHue 1 3anucb napameTpoB no npotokony Modbus

Onepauus DyHKUMA
YT1eHne 0x03 nnn 0x04
3anucb 0x10

Tunbl goctyna: R — Tonbko YteHne, W — tonbko 3anuck, R/W — 4yteHune n 3anmce.

Tabnuua 6.2 — O6wWue perncTpbl onepaTuBHOro oomeHa

MNapameTp HasHa4yeHue Anpez:Hp;Ee)l(';/l cTpa n::-l:y- ®dopmaT faHHbIX
na

DEVICE Tun npubopa 1000 R CHARJ8]

VERSION | Bepcusa BctpamBaemoro 10O 1004 R CHARJ8]

STATUS* | Cratyc npubopa (6utoBasi macka) 1008 R UINT16

L BxogHas BenuumHa Ha Bxoge 1 (8o 1009 R FLOAT32

yHKUMUM)

P BxogHas BennunHa Ha Bxoge 2 (8o 100B R FLOAT32
yHKLMK)

Fun ! M3mepeHHas BenmynHa Ha Bxoae 1 100D R FLOAT32
(nocne dyHKumm)

1 YcTaBka perynsitopa ansi kaHana 1 100F R/W FLOAT32

SPLur YcTaBka perynatopa Ans kaHana 2 1011 R FLOAT32

out P BbixogHas mollHocTb BY1. 1013 R/W FLOAT32

feAl™ Pexxum perynmpoBaHus 1015 R/W UINT16

RESET YnaneHHas nepesarpyska npnbopa 1016 W UINT16

[i]

NMPUMEYAHUE

* OnucaHune dutos pernctpa STATUS:
* 0 — owmnbka Ha Bxoae 1;
* 1 — ownbKa Ha Bxoae 2;
* 2 — owmnbKa BblMMCHEHNS PyHKUMK 1;
* 3 — owmMbKa BbIYMCNEHUS PYHKUNN 2;

* 4 — BHYTpEeHHSAs owmbka npmbopa;

* 5 — cpabatbiBaHne BY1 (Tonbko gnst DO);

* 6 — cpabaTbiBaHMe BY2 (Tonbko gnsa DO);

* 7 — BKIIOYEH PYYHOW PEXUM YrNpaBneHus;

* 8 — BKItoYEeH pexum CTOIT;

* 9 — 06pbIB KOHTYpa perynupoBaHud 1;

* 11 — npet aBToHacTpovika NMNO-perynartopa;

NMPUMEYAHUE

** 3HaueHust perucTtpa LErl:
«0-STOP;
*1—-RUN;
*2 - MAN.

* 12 — ycnewHasa asToHacTponka NUO-perynatopa (cbpoc npu noaTs.)
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Cnucok pernctpos Modbus

Tabnuua B.3 — Pernctpbl o6meHa no npotokony Modbus

ec
NapameTp HasHaueHue pe?ﬂvE:;)pa .qo-(I;:l';na g:HpHNLaI; IOunana3oH 3HaueHui
Bxon 1
M3mepeHHas
Funi | axome (noone 0000 R FLOAT32
yHKLMM)
Bxopnas
P ziggg"(';g Ha 0002 R FLOAT32
dyHKLMN)
oFF 0
{50 1
£53 2
i 3
500 4
Cio 5
s 6
oo 7
T 8
o 9
pon 10
P 1
P 12
T, 13
0P 14
i 15
07 16
] 17
Ol 18
i
LYPE ;"('gn%aw"'“a Ha 0004 RIW UINT16 ,“E‘,J: ;3
LCL 21
LCHA 22
L 23
tln 24
LCE 25
LCS 26
tLr 27
LCh 28
LCA! 29
LCAD 30
LCAI 31
ECdL 32
LCE 33
P ", l’ 34
P 35
Pw3 36
Py 37
0 38
020 39
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Cnmcok pernctpos Modbus

MpogomkeHue Tabnuubl 6.3

MapameT H eArnMr():ica Tun Popmar Jdunana3oH 3Ha4YeHum
P P asHaieHue P (HEX? gocrtyna AaHHbIX
M0 40
u-55 41
will 42
Filh Monoca unetpa 0005 R/W FLOAT32 oFF, DeltaSens*
lNocTosHHas
FLE BpeMeHY pUnLTPa 0007 R/W UINT16 oFF, 1...999
0 0
MNonoxeHune 1 1
dPt [ECSITUYHON TOYKN 0008 R/W UINT16 § ?,
Auto 4
HwxkHWI nopor
il npueeneHuns 0009 R/W FLOAT32 —-1999...9999
3HayeHus Bxoaa
BepxHun nopor
wndH npuseneHns 000B R/W FLOAT32 —-1999...9999
3HayeHus Bxoaa
oFF 0
88-& 1
Tun 3 5on 2
Funl MaTemMaTunyeckomn 000D R/W UINT16
ASun 4
5485~ 5
KoadhdhuumeHT 1
i B3BELLEHHOM 000E R/W FLOAT32 -100.0...100.0
CYMMbI
KoadhduumeHT 2
rFz B3BELLEHHOMN 0010 R/W FLOAT32 -100.0...100.0
CYMMbI
Mepunog aHanuaa
OVUHaMUKN
dwnt M3MEeHeHMs: 0012 R/W UINT16 0...30
curHana
[ensta AuHaMuKn *
dnd CArHAna 0013 R/W FLOAT32 0.2...DeltaSens
MNopkntoveHne oFF 0
bR-r 6apbepa 0015 R/W UINT16 on 1
NCcKpo3aLUThI
3HavyeHune To4ku 1
Lor {Po nk | KOPPEKTUPOBKM 0016 R/W FLOAT32 | oFF, SensMin... SensMax*
BXoaa
CwmelleHune ans
To4km 1 . .
Lor [oFFSEL KOPPEKTUPOBKNA 0018 R/W FLOAT32 oFF, SensMin... SensMax
BXoga
o m C6poc koppekumm 0 0
Lor ilbr | C otk 4 001A R/W UINT16 1 1
3HayeHune To4Kku 2
For2Po ik | KOPPEKTUPOBKM 001B R/W FLOAT32 oFF, SensMin... SensMax*
BXoga
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Cnucok pernctpos Modbus

MpogomkeHue Tabnuubl 6.3

Anpec Tun ®dopmar .
MapameTp HaszHauyeHue pe(LMé:;fa pocTyna AAHHBIX Ownana3oH 3Ha4yeHun
CwmelleHne ans
CordofFage | 100K 2 001D R/W FLOAT32 | oFF, SensMin... SensMax*
KOPPEKTUPOBKM
BXoJa
Cordlir TCOiF:(‘;CZKOPPeK”“” 001F RIW UINT16 (1) (1)
3HayeHune ToUkM 3
Lor3Po ik | KOPPEKTUPOBKY 0020 R/W FLOAT32 | oFF, SensMin... SensMax*
BXoda
CwmelleHue ans
- TOYKM 3 . N
Lor3oFFSEE KOPPEKTUPOBKA 0022 R/W FLOAT32 oFF, SensMin... SensMax
BXoJa
for3fLr |SOPOCKODPEKUA | g4 RIW UINT16 (1) (1)
Bxopn 2
M3mepeHHas —9999...9999
Fur? | Brope (noone 0100 R FLOAT32
dyHKLUN)
BxogHas —9999...9999
P2 |Broge (a0 0102 R FLOAT32
PyHKLMN)
oFF 0
{50 1
{53 2
ki 3
£s00 4
i 5
s0r 6
it 7
L 8
i 9
P50 10
P oo 1
T PE00 12
EE | oeme e 0104 RIW UINT16 T 13
S0F 14
o 15
S0P 16
[y 17
00n 18
S00A 19
i0n 20
LL 21
LHA 22
ECu 23
Eln 24
ELE 25
ELS 26
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Cnmcok pernctpos Modbus

MpogomkeHue Tabnuubl 6.3

Appec Tun dopmart .
MapameTp Ha3HayvyeHue pt?m;:;;)a poctyna AAHHBIX [Ounana3oH 3HaYeHUn
Elr 27
Lh 28
ECA 29
LA 30
EL AT 31
eLdl 32
ELE 33
Pl 34
P2 35
P 36
PH 37
o 38
20 39
= 40
u-55 41
ulll 42
o 5P 43
dAAn 44
FPob.- 45
Pos 46
Filh Monoca unsTpa 0105 R/W FLOAT32 oFF, DeltaSens*
FiLe Esg;zi:”;ﬁmmpa 0107 RIW UINT16 OFF, 1...999
0 0
MonoxeHune ! L
Pt [ECSITUYHOM TOYKM 0108 R/W UINT16 2 g
Auto 4
BepxHwuin nopor
L npusegeHns 0109 R/W FLOAT32 —1999...9999
3HaveHus Bxoaa
HwxHnin nopor
it H npuseaeHna 010B R/W FLOAT32 —-1999...9999
3HaveHus Bxoga
oFF 0
59-+ 1
Tun ) 5A 2
Fonl MaTeMaTu4yeckon 010D R/W UINT16
dyHKLMMN d FF 3
ASun 4
555A 5
KoadppmumeHT 1
LF 1 B3BELLEHHON 010E R/W FLOAT32 -100.0...100.0
CYMMbl
KoadppmumeHT 2
F.2 B3BELUEHHOM 0110 R/W FLOAT32 -100.0...100.0
CYMMbl
Mepuog aHanuaa
NHaMUKN
dnt ﬁameHequ 0112 R/W UINT16 0...30
curHana
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Cnucok pernctpos Modbus

MpogomkeHue Tabnuubl 6.3

MapameTp

HasHauyeHune

Appec
peructpa
(HEX)

Tun
pocrtyna

®dopmar
BaHHbIX

[nana3oH 3HaYeHun

dwnd

[enbra guHamukm
curHana

0113

R/W

FLOAT32

0.2...DeltaSens*

bArr

MNogkntoveHne
bapbepa
NCKpO3aLLmThl

0115

R/W

UINT16

oFF 0

on 1

I.I-D!’ I’IUD lﬁ&

3Ha4vyeHune To4km 1
KOpPPEKTUPOBKM
BXoaa

0116

R/W

FLOAT32

oFF, SensMin...

Lor {oFFSEE

CwmelleHune ans
To4kn 1
KOPPEKTUPOBKMN
BXOAa

0118

R/W

FLOAT32

oFF, SensMin...

C6poc koppekunm
TOYKM 1

011A

R/W

UINT16

0 0

1 1

Lor2Po ik

3HavyeHune To4KkmM 2
KOPPEKTUPOBKMU
BXoaa

011B

R/wW

FLOAT32

oFF, SensMin...

Lorc oF FREE

CwmelleHne ans
TOYKM 2
KOpPPEKTUPOBKM
BXOaa

011D

R/W

FLOAT32

oFF, SensMin...

C6poc koppekunm
TOYKK 2

011F

R/W

UINT16

0 0

1 1

Lor3Po ik

3HaveHune To4km 3
KOPPEKTUPOBKU
BXoga

0120

R/W

FLOAT32

oFF, SensMin...

Lor3oFFSEE

CwmelleHne ans
To4kM 3
KOPPEKTUPOBKHM
BXoaa

0122

R/W

FLOAT32

oFF, SensMin...

Iy [}
LD’—SI.I_I_I-

C6poc koppeKunm
TOYKM 3

0124

R/W

UINT16

Bbixop 1 (obwee)

YctaBka
perynartopa Ha
BblXoge

0200

R/W

FLOAT32

SFlo...5PH.

HwxHAsA rpaHmua
yCTaBKM

0202

R/W

FLOAT32

SensMin*...5PH .

BepxHsis rpaHuua
yCTaBKM

0204

R/W

FLOAT32

SensMin*...5FH

[NonoxeHwne
3aBWXKN

0206

R/W

FLOAT32

0...100.0

Bpems
ONarHocTuku
o0pbliBa KOHTYpa

0208

R/W

UINT16

oFF
1...9999 ¢

LbAh

LLnpunHa 30HbI
ONarHoCcTuKu
obpblBa KOHTYpa

0209

R/W

FLOAT32

0...DeltaSens*

ArEL

ABTOMAaTU4ECKOE
BOCCTaHOBMNeHune
nocne asapumu

020B

R/W

UINT16

oFF
1...999 ¢

81

SensMax*

SensMax*
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Cnmcok pernctpos Modbus

MpogomkeHue Tabnuubl 6.3

MapameTp HaszHauyeHue peArnMr::i;a Tun Popmar Onana3oH 3HaYeHUn
(HEX) gocrtyna DaHHbIX
BrnokupoBka ofFF 0
- perynsaTopa npu
bLLP o6pbiBe AaTurka 020C RIW UINT16 on 1
MONOXeHUs
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Cnmcok perncrpos

Modbus

MpogomkeHue Tabnuubl 6.3

MapameTp

HasHauyeHune

Appec
peructpa
(HEX)

Tun
pocrtyna

®dopmar
BaHHbIX

[nana3oH 3HaYeHun

Bbixog

1 (AUCKPEeTHbIN)

-
[u]

|
oo

Twvin norvkm
pabotbl JTY

0220
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NPUMEYAHUE
* SensMin — HWXHASA rpaHULa U3MepeHus aatymka, SensMax — BepxHsisi rpaHuLa nsmepeHus

natyuka, DeltaSens — anana3oH namepeHust gatymka.
** [laHHble perncTpbl JOCTYMHbI TONBKO B MOAUMUKALIMAX C AUCKPETHbIMU BY
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