OBEH TPM101

UsmepuTtens-NMUQ-perynatop
MHOroyHKLUNOHaNbHbIN
OOHOKaHanbHbIN

PykoBoaCTBO Mo aKcnnyaTauum
APAB.421210.003 P3

1\@\

OBEH TPM 101

e

(EETY




CopepxaHue

MPenyNPEeXAAIOLLME COOBLUEHMS .. ... .uennenenteaeeanesansaansaesaneaaneaaneaaneanneansaaneaaneaaneanns 6
= 7= T= 1 oY - PP 7
NCNONb3YEMbIE @0OPEBUATYPDBI .. ..ueueeinneaeeateaansaassaassasaesanssaasaansaaneannaansaansaaneaaneanns 8
CooTtBeTcTBME CUMBONOB LI GyKBaM NTaTUHCKOTO @NMaBUTa .......evuuerunerneeieeieiinenineanenas 8
1 Ha3HAUYEHME Y (DYHKLIMM ....nneeieineieieeseaneeaaane e sannnesanesaannsaannessanneraannesaanneaannnennnns 9
2 TexHMYECKNEe XapaKTEPUCTUKN N YCITOBUA IKCTITYATALIMM . ...uuneeennnnernnnnnssannssannsssannsssnnnns 10
2.1 TEXHUHECKNE XAPAKTEPUCTUKM . .. ettt et e et e e e e ettt ettt e e e e e et ettt e et e e aeeeenns 10
2.2 YCIOBUS OKCTIITYATALIM . . ... e e et e etee et e et e e e e e e e et e e et et e e e e e e e e e ee e aaeeenns 14
BT o S ST To 3 T o T 15
4 YctaHoBKa npubopa WMToBoro KpemneHUA LLS...........oooiiii i 17
Lo I o 5 1y L =Y T T 19
5.1 PEKOMEHOALIMM MO MOAKITHIOUEHUID . ..ttt et e e e e et ee ettt e e e e e e e e e e e e e et eaaaaaeaeens 19
5.2 T1EPBOE BKITIOUEHME ... .eeeeetee e et e ettt et et ettt e ettt ettt ettt e et ettt e et e e aaeeenns 21
5.3 Ha3HaUYeHME KOHTAKTOB KITEMMHUIKE . . .. ettt et ee e e et e e e e e e ee e eee e e e e e eanaeens 21
5.4 MopxmnroveHne No MHTEPdENCY RS—485 ... ... . .o e 22
5.5 TTOOKIMIOUEHME JATUMKOB . . .« ettt et ee e ettt e e et ettt e e e e e e e e e e e e e e e e eaaees 24
5.5.1 OBLUME CBEOEBHUISI . ... ettt e et e e ettt e e et ettt e e e e ettt e e 24
5.5.2 NogkntoyeHne TC N0 TPEXMPOBOLHOM CXEME . ... ...ueeteeeeeeaeaaeeeeeeeeannnaes 25
5.5.3 MNogkntoyeHne TC No ABYXMPOBOOHOM CXEME. ... ... et eee e aee e aneeeaeeeaaeeeannes 26
LSRR B I oY [y o ST T T I N S 27

5.5.5 MNogknioyeHne JaT4ymMKoB C YHUPULIMPOBAHHBIM BbIXOOHbBIM CUrHANoM Toka unm
L= T 032D = 28
5.6 MNopakntoyeHne K BXOAY YNPABAEHUS (MYCK/CTOM) ... ..v ettt et ettt eae e e ae et e e eeeeaees 29



5.7 MoAKmoYeHNe HarPY3KM K BY ... 30

5.7.1 NogkntoyeHne Harpy3kKM KBY TUNa P ... s 31
5.7.2 Moakntoverne Harpy3kM K BY Tuma K ... e 32
5.7.3 MoaknioveHne Harpy3KU KBY TUNA T ... e 32
5.7.4 MoaknioveHne Harpy3kM KBY Tuna C ... e 33
5.7.5 MoakntoveHne Harpy3kU KBY TUNa Ul ... s 34
5.7.6 MoakntoveHne Harpy3kU K BY TUNA Y ... e 36

L Lo 11 Y2 1 = 111 36
6.1 TIPUHLIMN PABOTBI .. .vtttt ettt ettt et e et e et e et et et e e et e et et et e e e e aaneeeas 36
6.2 YNPABMEHNE U MHOMKALMSL. . . ... ettt ettt ettt e e e e et ettt e et e et et e e e e e aneeenns 38
6.3 3anyck/oCTaHOBKa MPOLIECCA PEMYMMPOBAHUS .....uue ettt ettt e et e et e e e e e e aaeeenns 41
6.4 BKITHIOUEHME M PABOTA ... .. eett ettt ettt ettt et ettt e e e e e e e e e e aeeens 41
0 = e 1 o X< Y 42
7.1 TocnenoBaTENbHOCTD HACTPOMKM . ...ttt ee e e e et e e e et e e e e e e e e e eaaaees 42
7.2 YCTAHOBKA NAP@AMETPOB BXOLA. .+« e et euat ettt ettt eteenteeea e et et e et et et e et e et e aeeaeeaees 44
T.2.1 KOM TUMA ATUMKA. ..ottt et ettt e e et e e et et et et e e e e e 44
7.2.2 YcTaHOBKa TOYHOCTU BbIBOAA TEMMEPATYPD ... ev ettt eeeieee et ete et e aieeaaeenee 44
7.2.3 YCTaHOBKA ANAMNA30HA UBMEPEHMST ...ttt ettt ettt e et e e e e eeaee e aeeeaanes 45
7.2.4 KoppeKums namepuTenbHON XapaKTEPUCTUKN AATUMKA . . ... vveeeeeeenneeeeeeeninnnnnnens 47
7.2.5 YcTaHoBKa NapamMeTpoB LIUADPOBOTO OUITBTP@ .. ..eunueeeeneeeannneeeaneeeaaneeeaanaeeannes 50

7.3 Hactporika napaMmeTpoB BXoAa YNPaBAEHUS (MYCK/CTOM) ... ..uue ettt eteaiteaieeiieeaeenen 53
7.4 YctaHoBka NapaMeTPOB JTY MPUBOPA ... .uuiei ittt 53
7.4.1 HacTpovika ANana30Ha PEMUCTPALMM . ... ..ttt e e e e et e e e e e e e e e e e eeeenaeens 53

7.5 YcTaHoBKa NapaMeTPOB MPOLIECCA PEMYIIMPOBAHMS . ... uuueeteeee et eteaee e eateeaeeanns 55
7.5.1 3agaHne yCTaBKN PErYIIUPYEMOMN BEIIAUMHDL. . .. ... ettt et e etee et e eaee e eeeeannes 55
7.5.2 YCTaHOBKa PEXNMA PETYITUPOBAHUS . ...ttt et et e et et et e e et et e e eaae e 56
7.5.3 YCTaHOBKA CMOCOGA YMPABIEHUST . ...ttt ettetee et et e e e eee e et e e e e ae e aaeenens 56



7.6 Hactporka ABYXMO3NLIMOHHOTO PETYIIATOPA. . .. e ueenttenttnieeee ettt et eateaateae e aneeaeennes 57

7.7 HacTPOMKA T -PEIYIIATOPA ...ttt e et ettt e e e e et et e et e et e e e e e e eaees 59
7.7.1 O6wme nprHUMMbI TTNO-PErymUPOBAHNS ... ..ottt e 59

7.7.2 T1aPAMETPDI HACTPOMKM ...ttt ee e e te ettt e e e e e et e e e e e e e e e e e e e e eanaees 61

T.7.3 ABTOHACTPOMKE ... .ententt ettt e et et e e et et ettt et e et e ettt e e e aaeeaeas 67

7.7.4 PyyHas noactporika MND-PEryfIATOPE .. ....veeetee ettt et e e aaes 69

7.7.5 MpumMep pydHOM HACTPOMKUN MUL-PErYNATOP@. ...ttt e 72

7.8 Hactporika komnapatopa v yCTponcTBa «LBA» ... ... 75
7.8.1 HACTPOMKE KOMIMAPATOP@ . . e e ettt eteete et et et ettt et e e et e et et et e e e eaees 75

7.8.2 CurHanmsaums 06 oBpbIBE B KOHTYPE PEMYIIUPOBAHMST ... .. e eeeieeaeeaieeaieeaeanans 79

7.9 3awwmTa oTAENBbHBIX NAPaMETPOB OT MPOCMOTPA M UBMEHEHUM . .....ueeveeteieieeieeaeene 82
7.10 HacTtpolika o6MeHa AaHHbIMU Yepe3 MHTepdenc RS-485 ... ... 83
7.10.1 Pabota c napametpamu no npotokony OBEH ........ ... 83

7.11 BOCCTaHOBMEHNE 3ABOOCKNX YCTAHOBOK . . . ...ttt tutee e tatee ettt e eatae e e e e e ate e eaee e aaeeenns 84

8 TEXHUYECKOE OOCTIYIMBAHME ... .eenueenneennesnetaeesaesaaesanssaneanneannaansaansaaneaaneannsanssanernnes 85
8.1 OBLLME YKABAHMIS . . ..ttt ettt ettt e et et et et et ettt et et et 85

LS T2 1 @ o o To - - 1 85
8.2.1 BbluncneHme KOIPMULIMEHTOB FOCTUPOBKM . ...ttt aaeeate et ete et e aieeaae e 86

8.2.2 FOctunpoBka npmbopa Anst paboThl C TC ... ..t e e e aaes 88

8.2.3 FOctunpoBka npmbopa Anst paboTbl C TI ... e 89

8.2.4 FOctnposka npmbopa Anst UsSMepeHnsi CUrHanoB NOCTOSIHHOIO TOKa U HANPSDKEHMS ... 91

8.2.5 lOcTnpoBka gatynka TemnepaTtypbl CBOGOAHBIX KOHLIOB T ........oiviiiiiiiiieeiaenes 93

8.2.6 KOcTnpoBKa BbIXOAHBIX YCTPOMUCTB TUMA «U» N €YD Lot 95

L BT T o T o Yo = PP 96
I 5 =TT = 97
11 TPAHCNIOPTUPOBAHME M XPAHEHME ... e.reeeeeeeeesssanmnnneerssassannnnneeersssasannnnnnersssesnnnns 98



28 e T Ty T 1= T g T Y o N 98
MpunoxeHne A. HaCTPaMBACMbIE MAPAMETPBI «..uuuuerruunnrrnnsraaanssaanssssanssasnnssasnssssansssnns 99
MNpunoxeHue 5. Bo3MoXHble HEUCNIPABHOCTM M CNOCOGBLI X YCTPAHEHUS . .cuvuenneinnernnesnnss 109



Mpeaynpexaarowme coodLeHUnA

B naHHOM pyKOBOACTBE NPUMEHSIIOTCS CreayoLmMe NpeaynpexaeHus:

Heb b

OMNACHOCTb
Kntouesoe cnoso OMNMACHOCTbD coobLuiaeT 0 HenocpeACTBEHHOW Yrpo3e onacHom
cuUTyauum, KoTopasi NpuBeaeT K CMEPTU UMW CEPbe3HO TPaBMe, ECINN ee He NpeaoTBpaTUTb.

BHMMAHUE
KntoueBoe cnoso BHUMAHWE coobLuaeT o noTeHunanbHO onacHoW cutyauuu, kotopasi
MOXET NPUBECTN K HEOOMbLLUM TPaBMaM.

NPEAYNPEXOEHUE
KnioueBoe cnoso NMPEOYMNPEXOEHWE coobuiaet 0 noTeHuManLHO onacHoOM cuTyauuu,
KOTOpasi MOXET NPUBECTU K MOBPEXAEHNIO UMYLLIECTBA.

NMPUMEYAHUE

KnioueBoe cnoso NMPUMEYAHWE obpalyaeT BHMMaHWe Ha NornesHble COBEThI U
pekomeHaauun, a Takke MHdopmaumio Ans addekTreHon 1 6ezaBapuiiHon paboTbl
obopyaoBaHus.

OrpaHquHwe OTBETCTBEHHOCTHU

Hu npu kakux obcTtositensctBax OOO «BO OBEH» u ero KkoHTpareHTbl He OydyT HecTV HpUAMYECKYHO
OTBETCTBEHHOCTb M He OydyT npu3HaBaTb 3a coboii kakue-nmbo obsizaTenbcTBa B CBA3N C NobbiM yliepbom,
BO3HUKLUMM B pe3ynbTaTte YCTaHOBKWM UMW MCMONb3oBaHus npubopa ¢ HapylleHWeM OeWCTBYHLLE HOPMaTUBHO-
TEXHWUYECKOW JOKYMEHTaLmnu.




BBepeHune

Hactosiee PykoBOACTBO MO 3KCnyaTtauum npegHa3HadeHo ANS O3HaKoMeHus obcnyxusatowero
nepcoHana Cc YCTPOWCTBOM, MPUHLMMNOM [AeWCTBUSA, KOHCTPYKUMEN, TEXHWYECKOW IKCniyaTaumen u
obcnyxuBaHnem usmeputens-NAO-perynatopa MHOrogyHKUMOHanbHoro opHokaHaneHoro OBEH
TPM101, B ganbHeinwemM no TeKCTy nMeHyemoro «npubop» unu « TPM101».

Mpubop BeinyckaeTcs cornacHo TY Y 33.2-35348663-001:2008.
[eknapauus o COOTBETCTBMU pa3MeLLeHa Ha canTe owen.ua .

MogkntoveHwve, perynupoBka w” TeXOGCJ’Iy)KVIBaHVIe anGOpa OOJDKHbI  MPOM3BOANTBLCA  TONbKO
KBaI'II/Iq)I/ILWIpOBaHHbIMI/I cneynanucramm nocne NPOYTEHUA HacTodwero pykosoACcTBa MO
aKcnnyarauunn.

Mpubop M3roTaBNUBaEeTCA B pasnuyHbIX MoaMMKaLmsX, 3aMdpoBaHHbIX B KOAe MOSTHOTO YCNOBHOM
0603Ha4eHus.

Tun BcTpoeHHoro BY1(2): OBEH TPM101-XX
P — KoHTakTbl anekTpomMarHuTHoro pene;
K — OnTtonapa TpaH3aUCcTOpHas n-p-n-tuna; |TV|” BCTPOEHHOro BY 1

T — Bbixoa Ans ynpasneHns BHELLHUM
TBEPAOTENbHbLIM perne;

C — OnTonapa cuMucTOpHas;
WU — LIAT1 «napameTp — TOK»;
Y — AT «napameTp — HanpsXeHue».

|Tmn BCTpoeHHoro BY 2

Mpumep 3anucu obo3HaveHust npubopa B LOKYMEHTaUWW APYron NPOAyKUMM, TAE OH MOXET ObiTb
NPVYMEHEH:


https://owen.ua/

NamepuTens-NMNI-perynsatop MHOrodyHKLMOHanbHbI ogHokaHanbHein OBEH TPM101-PU TY Y 33.2-
35348663-001:2008.

Ucnonb3yemble abbpeBnaTypbl

BY — BbIxogHOE YCTPOWCTBO.

Y — nornyeckoe yCTPONCTBO.

TN — npeo6pasoBartenb TEpPMO3NEKTPUYECKUN (TepMonapa).

TC — TepmonpeobpasoBaTernb CONPOTUBNEHUS.

LIAM — uncpoaHanoroebiit npeobpasoBaTerb.

MUA — nponopumoHanbHO-MHTErpanbHo-aAMddepeHLnanbHbIR (3aKoH UNn perynsaTop).
LW — undposon nHankatop.

HCX — HOMMHanbHas cTatuyeckas xapakTepucTumka.

CootBetcTBMe cumBonoB LI 6ykBam natuHckoro ancasuta
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1 HasHauyeHue n pyHKUUMU

Mpubop npefHa3HavyeH ANst M3MEPEHVSI U aBTOMATUYECKOro perynnpoBaHus Temneparypbl (B cryyae
ncnonb3oBaHusi B KadyecTBe paatymkoB TC wnu TrM), a Takke ApyrMx (U3MYeckux napameTpos,
3HaYeHUs] KOTOPbIX MOTyT ObiTb Npeobpa3oBaHbl AaT4MKamMy B HanpshKeHWe MOCTOSIHHOTO ToKa unm
YHUPULMPOBAHHBIA 3MEKTPUYECKUIA CUrHanm MOCTOSIHHOTO TOKa WM HanpsbkeHus. MHdopmauma o
noboM M3 UM3MEepeHHbIX MapamMeTpoB oOTobpaxaeTcA B UM(POBOM BMAE Ha BCTPOEHHOM
YyeTblpexpaspsgHom L. Tpubop wucnonb3yetcss BHe cdepbl 3akoHOOATENbHO perynmpyemon
MeTpororum.
Mprbop No3BoNsET BLINOMHATL CrieayoLme yHKLUK:
* U3MepeHVe TeMnepaTypbl N Apyron hn3n4eckon BENUYUHbI;
* 06paboTKy BXOAHbIX CUrHASOB:
— UndpoBYyI0 UNBETPALIMIO U KOPPEKLMNIO;
— MaclTabupoBaHue yHUULMPOBAHHOMO curHana anst otobpaxeHus Ha LIV dusnyeckon
BEMUYUHDI;

* perynmpoBaHue nsmepsiemor BenuumHel no MiA0-3akoHy nyTem MMnynbCHOrO U aHanoroBoro
ynpaBreHns Unu no AByXNO3ULMOHHOMY 3aKOHY;

* aBTOHacTpoviky MU-perynsitopa Ha ycTaHOBNEHHOM OOBbEKTE;

* py4yHOe ynpasrieHue BbIxogHoWn MoLHocTbio MUI-perynsaTopa;

* onpegeneHne aBapuiiHoM CMTyaLuum B Criydae BbIXof4a M3MepsieMoro napameTpa 3a 3ajaHHble
rpaHu1Lbl M 06pbIBa B KOHTYPE PEryrnMpoBaHus;

*» 06bHapyxeHwue ownbok paboTbl 1 onpegeneHne NPUYNHBI HEUCNPaABHOCTY;

* [OCTYN K NapameTpam npubopa no nHtepdency RS-485 ons HacTpolikvm npubopa nnm
perncTpaunmn AaHHbIX;



* AUCTaHUMOHHOE yNpaBrieHne 3arnyckoM U OCTaHOBKOW PerynupoBaHusi.

2 TexHUYecKune XapaKTepUCTUKN U YCNOBUA IKCNIyaTauum

2.1 TexHM4YeCKMe xapaKTepucTukun

Tabnuua 2.1 — XapakTepucTUKu npuéopa

HaumeHoBaHue 3HauyeHue

[lnana3oH nepemMeHHOro HanpPsXKEHNS MUTaHUS:
HanpshkeHve 90...264 B
yacTtoTa 47...63 Ty

MoTpebnsiemasi MOLLHOCTb

He Gonee 6 BA

Konuuectso N3MEePUTENbHbIX KaHanoe

1

U3mepuTenbHbIA BxoA

Bpewms onpoca Bxoga

He Bonee 1 ¢

BxogHoe conpoTtueneHue npmﬁopa npwv NOAKNKYeHNn
WUCTOYHUKA yHVICbVILlVIpOBaHHOFO curHana:

TOKa (NPW NOAKIIOYEHUN BHELLHEro NPeL3MoHHOro
pesucTopa)

HanpshkeHna

1000m +0,1 %

He meHee 100 KOm

Bxoa ynpaBneHus (nyck/cton)

BxonHoe conpoTvenexue npubopa npy NoaKMoHeHUN
MCTOYHWKA YHUULIMPOBAHHOIO CUrHana:

«3aMKHYTO»

«Pa30OMKHYTO»

ot 0 40 1 kOm
6onee 100 kOm
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MpopomkeHue Tabnuubi 2.1

HanmeHoBaHue

3HauyeHue

BbixoaHble ycTpoicTBa

KonunyecTtBo BbIXOAHbIX YCTPONCTB

XapakrepucTuku kopnyca

[abapuTHble pa3mepsbl Npubopa 6e3 anemMeHToB
KpenneHus

(48 x 48 x 102) £ 1 MM

CreneHb 3awmThbl Kopnyca CO CTOPOHbI NVLEBON NaHenu

IP54

Macca npubopa

He 6onee 0,5 kr

CpenHui cpok cryx6bl

12 net

UHTepdeinic cBAsm

Tun nHTepdenca

RS-485

CkopocTb nepegayun AaHHbIX

2,4;4.,8;9,6; 14,4; 19,2; 28,8; 38,4; 57,6; 115,2 kbut/c

Tun kabens

OKpaHupoBaHHas BUTas napa

Tvn npoTokona nepeaayn AaHHbIX

OBEH

Tabnuua 2.2 — [laT4MKu U BXOAHbIe CUrHanbl

MNpepnen ocHoBHOM
[aT4yuK nnu BXoaHoOM curHan [Orana3oH namepeHumn 3::;‘:':;??;:::; :2:|:eeﬂz::'$:
TC c HCX no AICTY 2858
50M (a = 0,00428 °C-1) -180...+200 °C
Pt 50 (a = 0,00385 °C-1) —200...+750 °C 0,1°C +0,25%
500 (a = 0,00391 °C-1) —200...+750 °C

1




MpopomxkeHue Tabnuubl 2.2

3Ha4vyeHue egUHULbI

MNpeaen ocHoBHOM

(rp. 21)

[aTymk unu BXogHOW curHan [rana3oH nuamepeHumn « npuBeaeHHON
Mnaguero paspsaga norpelHocTM
100M (a = 0,00428 °C-1) —-180...+200 °C
Pt 100 (a = 0,00385 °C-1) —200...+750 °C
1000 (a = 0,00391 °C-1) —200...+750 °C
TC c HCX no AACTY FOCT 6651-2014**
Cu 50 (a =0,00426 °C-1 -50...+200 °C
{ ~ ) 0,1°C +0,25%
Cu 100 (a = 0,00426 °C-1) -50...+200 °C
TC c HCX no [ICTY 2858-94**
50 M, 100 M W1qo = 1,428 —190...4+200 °C | 0,1°C +0,25%
TC no FOCT 6651-78**
(Rrg.: 2%? O Wieo =14200 —50...+200 °C
0,1°C +0,25%
Ro =46 OM, W1g0 = 1,3910 -000.. 4750 °C

TN ¢ HCX no ACTY EN 60584-1

TXK (L) —200...+800 °C
TXKK (J) —200...+1200 °C
THH (N) ~200...+1300 °C
TXA (K) —200...+1300 °C
TOM 10 (S) 0...+1750 °C
TN 13 (R) 0...+1750 °C

0,1°C

+0,5 % (0,25 %)***
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MpopomxkeHue Tabnuubl 2.2

[aTyMK Unu BXOOQHOM curHan

[nana3oH usmepeHuii

3Ha4vyeHue egUHULbI
mnaguwero paspsga*

MNpeaen ocHoBHOM
npuBeaeHHON
norpewHocTn

TMP (B) +200...+1800 °C
TBP (A) 0...+2500 °C
TMK (T) —270...4400 °C
TN c HCX no ACTY 2837

TBP (A-2) 0...+1800 °C 0.1°C £0,5% (£ 0,25 %)™
TBP (A-3) 0...+1800 °C

BxoAHOM cUrHan NOCTOSIHHOIO TOKa M HanpPsHKeHUst NOCTOAHHOTO TOKa
—50...+50 mB 0...100 %
0..1B 0...100 %
0..5mMA 0...100 % 0,1 % +0,25%
0...20 MA 0...100 %
4..20 MA 0...100 %

* Mpu Temnepatypax Bbiwe 1000 °C v B Touke MyHyc 200 °C LeHa eauHuLbl Mnagwero paspsiga pasHa 1 °C.
** [laHHbI HOPMaTWBHBINA AOKYMEHT OTMEHEH B YKpauHe 1 UCronb3yeTcs kak MH(OPMaLMOHHbIA UCTOYHWUK.
*** OCHOBHasi NpuBegeHHas NorpeLlHocTb 6e3 koMneHcaumm Xono4Horo cnasi.

Ta6bnuua 2.3 — MapamMeTpbl BCTpoeHHbIX BY

06Go3HaueHue BY |

Twvn BbIXOAHOrO aNeMeHTa

| TexHuyeckue napameTpbl

BY auckpetHoro Tuna

OnekTpomarHuTHoe pene:*

|I'Ip|/| ~250 B (50 urm 60 I, cos(¢) > 0,4);

=30 B:

13




MpopomkeHue Tabnuubl 2.3

0O6o03HayeHue BY

Tun BbIXOAHOIO 3NIeMeHTa

TexHU4Yeckue napameTpbl

* MMNIO-perynupoBaHune
* BYXMNO3MLMOHHOE perynMpoBaHve

Tok He Gonee 1 A
Tok He Gonee 8 A

K OnTonapa TpaH3uCTOpHasi n-p-n-Tuna MocTosiHHbIN TOK He Bonee 400 MA npu
HanpsikeHnn He 6onee 60 B

T Bbixoa Ans ynpaBneHns BHeLHUM BbixogHoe HanpsbkeHne 4...6 B,

TBEpAOTENbHbIM pene NOCTOSIHHBIN TOK He 6onee 50 MA

C OnTonapa cMmmcTopHas™™ Tok He 6onee 0,5 A*** npn nepemMeHHOM

HanpshxeHun He 6onee 240 B (50 My)
BY aHanorosoro Tuna

n LIAI «napameTp — TOK» MocTosAHHBIV TOK 4...20 MA Ha BHeLLUHeNn
Harpyske He 6onee 1 kOM, HanpskeHne
nutanunsa 10...36 B

Yy LIAI «napameTp — HanpspkeHne» MocTosiHHoe HanpsixkeHue 0...10 B Ha

BHeLLHel Harpy3ske 6onee 2 kOwm,
HanpsikeHune nutanusa 15...36 B

* OnekTpuyeckas NPOYHOCTL pere Npu MakcumanbHow Harpy3ke 108 nepekniodeHnin.
** XapaKkTepucTuku NpuBefeHb! A5 onTonapkl, ynpasnstoLeit MOoLHbIMY TUpUCTOpaMu.
*** MNpu paboTe CMMUCTOPHOW ONTONapbl B HENPEPLIBHOM PEXUME TOK Harpysku He MOXeT npesbiwaTte 50 MA.

2.2 YcnoBus aKkcnnyatauum

I'IpM6op npegHasHa4vyeH ans skennyartauum npu crieqyouwmnx yenoBuax:
¢ 3aKpbITble B3pblBOGe3OI'|aCHbIe nometleHus 6e3 arpeccuBHbIX NapoB U ra3os;
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* Temnepartypa okpyxatoLLero Bosayxa ot +1 go +50 °C;

* BEPXHWI Npeden OTHOCUTENbHOM BNaXHOCTN Bo3ayxa: He 6onee 80 % npu +35 °C n 6onee
HU3KUX TeMnepaTypax 6e3 koHaeHcauuy Bnaru;

» aTMOCcepHoe AaeneHue oT 84 no 106,7 klMa.

Mo yCTOMYMBOCTM K 3N1EKTPOMArHUTHLIM BO3LENCTBUSIM U MO YPOBHIO U3MyYaeMbIX pagmonomMex npubop
COOTBETCTBYET 060pyaoBaHuio knacca A no AICTY IEC 61326-1.

@ NPEAYNPEXOEHUE

TpeboBaHMs B 4aCTV BHELLHMX BO3AENCTBYHOLLMX (DAKTOPOB SBMSATCS 06A3aTENbHbIMY, T. K.
oTHOCSATCS K TpeboBaHMAM Ge30nacHOCTU.

3 Mepbl 6e3onacHocTn

OMACHOCTb

Ha knemmHuKe NnpucyTCTBYET onacHoe ANs XU3HU HanpsixeHue BennynHon go 250 B. obble
NoaKMYeHNs K Npnodopy 1 paboTbl MO ero TEXHUYECKOMY 06CNyXXMBaHUO crieayet
NPOU3BOAUTL TONBKO NP OTKIKOYEHHOM NUTaHUK Npubopa.

Mo cnocoby 3alWmnTbl OT MOPAKEHUS JNEKTPUYECKMM TOKOM npubop cooTeetcTByeT knaccy |
no ACTY EN 61140.

Bo Bpems akcnnyatauuMm u TexHWYeckoro obcnyxwuBaHus Heobxogumo cobniopgate TpeboBaHus
crnepylowmx HOPMaTUBHBLIX [OKYMEHTOB: «[lpaBuna TexHiYHOI ekcnnyarauii enekTpoycTaHOBOK
cnoxusadiB» u «[paBuna ynawtyBaHHS eNeKkTpoyCTaHOBOKY.
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He ponyckaeTtcsa nonagaHue Bnaru Ha KOHTaKTbl BbIXOAHOMO pa3bemMa 1 BHYTPEHHWNE SNEKTPO3NIEMEHTbI
npubopa. Mpubop 3anpeLLeHo MCnonb3oBaTb B arpeCcCUBHbIX Cpeaax C CoaepkaHuem B atMmocdepe
KWUCIOT, Leno4ven, Macen n T. n.
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4 YctaHoBKa npunbopa wurtoBoro kpenneHus LS

[ns ycTraHoBku npubopa criegyer:

1. MNpoBepuTb COCTOsIHME KOpMnyca: KOpMyc He
AOMKEeH NMETb MeXaHN4eCKNX NOBPEXAEHNIA,
nvueBas naHenb — LapanviH, TPeLWH, rpA3HbIX
nateH. MNnactuHa, 3akpennsioLwas KHOMKu
ynpaBneHusi, 4OMMKHa NIIOTHO npunerarb K
nuueBo naHenu npubopa, BEHTUNSALMOHHbIE
LLeNN AOMKHbI BbITb YACTBIMK, 683 MOCTOPOHHMX
npeaMeToB B HuX. [1poBEpUTL YACTOTY 1
LIeNoCTHOCTb KNeMM BbIXOAHOMo pasbemMa.

2. MNoaroToBUTH Ha LKTE YNpaBneHns C TOMNLWMHOM
naHenu ot 1 go 10 MM MecTo Ans yCTaHOBKM
npubopa B COOTBETCTBUUN C PUCYHKOM 4.2.
KoHcTpykums wmTa gomkHa obecneyvsatb
3almMTy OT NoNazaHusa BHYTpb npubopa enaru,
rpsi3n U NOCTOPOHHMX NPEeAMETOB Yepes
BEHTUMALMOHHbIE LLenu kopnyca. B ogHom wnte
MOXET GbITb YCTAHOBMNEHO HECKOMbKO NPUGOPOB.
Mexay HUMK cnegyeT BblAepXuBaTb
MWHUMaInbHOE paccTosiHUE.

3. BctaButb Npnbop B NoAroTOBNEHHOE MECTO,
Mexay Npubopom 1 NNLIEBOW NaHENbIO WuTa
yCTaHOBUTb PE3VHOBOE YNIIOTHEHUE U3
KOMMJIEKTa NOCTaBKN.

PucyHok 4.1 — MoHTax npubopa
LMTOBOrO KpenseHus
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4. 3akpenuTb NpMBOP Ha LUTE 3aKMMOM C NMOMOLLbIO KPEMNEXHOro XoMyTa. [1ns 3TOoro Hy>HO
NPOABWHYTb KPENEXHbI XOMYT BAOMNb Kopryca npubopa no HanpasreHuIo OT KNEMM K LUWTY 1
YCTaHOBUTb €ro B TAKOM MOMOXeHUN, YTOObI NMueBasi naHenb npnbopa Gbina NNoTHO nNpukara K
LUMTY.

[eMoHTax npuGopa cregyer Npon3BoauTL B 06paTHOM Nopsiake.
62

JIMLEBAS NaHeNb WyTa

PucyHok 4.2 — Ma6apuTtHble pa3mepbl kopnyca L5
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5 MNMopknroyeHne

5.1 PekomeHaauuu no noaKno4YeHUIo

[Insa obecneyeHns HagEXHOCTU 3MEKTPUYECKUX COeAVMHEHWUI PEeKOMEHOYETCSl UCMONb30BaTb MEAHbIe
MHOTOXWMbHblE Kabenu, KOHLbl KOTOPbIX Nepen MOAKMYEHUEM criedyeT TwaTenbHO 3a4uCTUTb,
3anyauTb UNM Ucnonb3oBaTb KabemnbHble HakoHeYHWKW. TpeboBaHWs K ceyeHusM xun kabenen
yKasaHbl Ha pucyHke 5.1.

HaKOHEYHUK

L, 05..15um? L, 02..15um? ! 0,2...1,5 MM?
> = =
v
X=7.8Mm
1) OAHOXUNbHBIA 2) MHOTOXMMbHbIN 3) MHOTOXUNbHbIA
kabenb kabenb Kkabenb ¢ HaKOHeYHNKOM

PucyHok 5.1 — Tpe60oBaHuA Kk cev4eHUsAM xun kabenen



O6wme TpeboBaHUS K IMHUAM COEAUHEHWI:

* BO BpeMmsi Npoknajku kabenemn cneayet BblAENUTb NMHAU CBA3M, COeAUHSIIOLLME NprGop ¢
[aT4YMKOM B CAMOCTOSATENbHYIO Tpaccy (Mnn HECKONBKO Tpacc), pacnonaras ee (Mnv ux) oTaenbHO
OT CUNOBbLIX Kabenen, a Takke oT kabenen, Co3AalLLMX BbICOKOYACTOTHbIE U MMMNYbCHbIE
NOMeEXxu;

* NS 3aLMTbl BXOAOB Npubopa OT BMMSAHUSA NPOMBbILLMEHHbIX 3MEKTPOMAarHUTHbIX MOMEX JIMHUK
CBsi3v Npubopa ¢ AaT4YMKOM CrieqyeT aKpaHMpoBaTh. B kayecTBe akpaHOB MOryT GbiTb
MCMNOonb30BaHbl Kak crneunarnbHble kabenu ¢ 3KpaHUPYHOLLMMU ONfeTkamMu, Tak U 3a3eMIeHHbIe
cTanbHble TpybObl nogxoasiiero anameTpa. JkpaHbl kabenen ¢ akpaHVPYLLMMK OnfeTkaMmm
cnenyeT NOAKMIOUYUTb K KOHTaKTY dhyHKUMOHanbHoro 3asemnexus (FE) B wute ynpaeneHus;

* cCrnepyeT ycTaHaBnMBaTh (OUNBTPbI CETEBLIX MOMEX B NIMHUSX NUTaHMS Npubopa;

* crielyeT ycTaHaBNMBaTh UCKporacsaLmue punbTpbl B IMHUSX KOMMYTaLUM CUIIOBOTO
obopynoBaHus.

MoHTupyss cuctemy, B koTopoi pabotaeTr npubop, criegyer yuuTbiBaTb NpaBuna opraHu3aumu
3 (PEKTUBHOrO 3a3eMIeHNs:
* BCE 3a3eMMsoLLmne NMHUM NPOKaabiBaTh MO CXEME «3Be3fay ¢ obecnevyeHnemM XopoLuero
KOHTaKTa C 3a3eMnsieMbIM 31IEMEHTOM;
* BCe 3a3eMnsoLme Lenm AOMmMKHbI ObiTb BbINOMHEHbI NPOBOAAMMW HAMOOMNbLLETO CEYEHWS;
* 3anpetlyaercs o6beanHATL knemmy npubopa ¢ mapkmpoBkon «ObLiasa» 1 3azeMnsioLme NMHUN.

RS-485 obecneunBaeT co3gaHune ceTel ¢ KONMYECTBOM Y3oB (Tovek) Ao 256 1 nepegady AaHHbIX Ha
pacctosiHue go 1200 m. B cnyvae ncnonb3oBaHns NOBTOPUTENEN KOMMYECTBO MOAKIMOYEHHbIX Y3O0B U
pacctosiHue nepegaunm MoxeT ObiTb yBenuuyeHo. [ns coeauHeHuss nNpubopoB NpUMEHSIETCA
3KpaHMpOBaHHas BUTas Mapa NpoBOAOB C cedyeHneM He MeHee 0,2 MM2 U MOFOHHOW EMKOCTbI He
6onee 60 nd/m.
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5.2 NepBoe BkntoveHue

OMACHOCTb
[Mocne pacnakoBku npnbopa cneayert y6eamTbes, YTO BO BpEMSI TPAHCMOPTUPOBKN NpUBop
He ObIn NoBpexaeH.

Ecnn npubop Haxopguncs pnurtensHoe Bpemsi Npu Temnepartype Hwke MuHyc 20 ° C, To nepen
BKMIOYEHNEM U Hayanom paboT HeobxoauMo BblAepXaTb €ro B MOMELUEHUW C TemnepaTypomu,
COOTBETCTBYHOLLEN paboyemy ananasoHy, B TedeHre 30 MUHYT.
[nsa nogknioyeHns npubopa cneayer:

1. MogknioymTb NPMBOP K UCTOYHUKY NUTAHUS.
BHUMAHUE

Mepen nogayen nuTaHusa Ha NpMbop crneayeT NPOBEPUTL NPABUIIBHOCTb NOAKIMIOYEHUST
HanpsKeHUs NMMTaHUSA U ero ypoBeHb.

2. MogKkntoYMTb NUHUK CBSA3N «NPMBOP — AATYUKU» K NEPBUYHBIM Npeobpa3soBaTensiM 1 Bxogam
npubopa.

3. MNopaTtb nuTaHme Ha npubop.

4. Hactpoutb npntop.

5. CHSITb NUTaHue.

5.3 HasHayeHue KOHTAKTOB KIIeMMHMKa

HasHayeHne KOHTaKTOB KNEMMHbIX KONOA0K an60pa npuBeneHo Ha pucyHke 5.2.
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Bxon 1 Bxop 2
RS-485 yHI/IBepCécll'leblﬁ I'chx/gTon

297 231 2 3
112]13[4al5[6]7][8

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

5.3 2 1,321
Cetb  Bbixom1  Bbixop 2
~90...245B

PucyHok 5.2 — O6wwasn cxema nogknioyeHns TPM101

5.4 NopgkntoyeHue no nHtepdency RS-485
WHTepdeiic cBA3N NpedHasHavyeH Ans BKMOYeHUst npubopa B CeTb, OPraHM3oBaHHYIO MO CTaHAapTy
RS-485. Ucnonb3oBaHue npubopa B cetn RS-485 nossonsier:

* cobupaTb AaHHble 06 U3MepseMbIX BENUYMHAX U XO4e pPerynupoBaHus B cUCTEME
avcneTtyepusauuu;

* YyCTaHOBUTb NapamMeTpbl Npubopa v AUCTaHLMOHHO YNpaBrsiTh C MOMOLLbIO NPOrpaMMbl
«KoHdurypatop TPM101 TPM2xx».
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Bce npnbopbl B ceT COEAMHAOTCS B MOCNEAoBaTENbHYO WWHY, CM. pucyHoK 5.3. [Ins kavyecTBEeHHOWM
paboTbl NpreMonepeaaTyMkoB M NPeAoTBPALLEHNA BNAHUA MOMEX Ha KOHLAX MUHUM CBS3N JOMMKEH
ObITb cornacywowmin  pesuctop ¢ conpotueneHnem 120 Om. Pesuctop cregyeT nogknioyarb

HenocpeacTBeHHO K KneMmMmam npmﬁopa.
RS-232

TPM101 TPM138 cus AC3

[1]2] [AB] [B]A] [B]A]

B@A Amws B(ﬁ\A B = A

RS-485
PucyHok 5.3 — NogkntoyeHune npubopos no cetu RS-485

MopkntoueHne npubopa k MK ocyllecTBnsieTcs yepe3 apjantep uHTepdenica RS-485-RS-232, B
Ka4yecTBe KOTOPOro MOXeT ObITb ucnons3osaH agantep OBEH AC3, AC3-M nnu agantep
RS-485-USB AC4.

NPEAYNPEXAEHUE
@ Apantep uHtepderica OBEH copgepxuT cornacyoLumin pe3aucTop conpoTmBrneHnem Reom =
120 Om.
[na paboTbl no uHTepdericy RS-485 cnepyeT BbINONMHUTL COOTBETCTBYIOLLUME COEAMHEHWS U 3afaTb
3Ha4YeHUs mnapameTpoB CETU.

[Ons opraHusaumm obmeHa gaHHbIMM B ceTu 4vepe3 uHTepdenc RS-485 Heobxognm Mactep cetwm,
OCHOBHas PyHKLMSI KOTOPOro — MHULMMPOBaTb O6MEH AaHHLIMU MeXay OTNpaBuUTeneM v nonyyaTenem.
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B kauectBe Mactepa cetn cnegyet mucnonb3doBatb MK ¢ nogknodeHHbiM agantepom OBEH wnun
npmbopsbl ¢ pyHKumen Mactepa cetn RS-485 (Hanpumep, MK u ap.).

Mpnbop moxeT pabotaTth B pexume Slave no npotokony obmeHa AaHHbIMu OBEH.

5.5 NopkniovyeHne gaTynMKkoB

5.5.1 O6wme cBeaeHUs

BxogHoe u3ameputenbHoe ycTponicTBo 1 B npubope SABNSIETCA yHMBEPCAmNbHbLIM, T.€. K HEMY MOXHO
nogknioyath niobble nepeuyHble NpeobpasoBateny (4aTyuku) M3 nepeuncneHHelx B mabnuye 2.2. K
Bxogy 2 (BXo4 ynpasreHus)) MoxeT OblTb NoacoeduMHEeH KMw4d Ans 3anycka/ocTaHoBa npouecca
perynupoBaHus.

NPEAYNPEXAEHUE

@ [insA 3awmThl BXOAHbLIX Lenen npubopa oT BO3MOXHOIo Npobos 3apsaamMm CTaTuYeckoro
3MEKTPUYECTBA, HAKOMMEHHOIO Ha JNIMHUSIX CBA3W «NPUGOP — AaT4mnKy, Nepes NOAKMIOYEHUEM K
KNneMMHUKY Npubopa mx xunbl cnegyet Ha 1...2 ceKyHAbl COeANHUTL C BUHTOM
dyHKUMOoHanbHoro 3asemnexus (FE) wuta.

Bo Bpemsi npoBepku MCNpaBHOCTM AaTyvMka W NIMHUW CBSA3W CrieqyeT OTKIYUTb Npubop OT cetu
nuTaHus. Ytobbl usbexarb Bbixoga npubopa M3 CTPOSA MpU  «NPO3BOHKE» CBs3eW cnegyet
1cnonb3oBaTb M3MepuUTerbHble YCTPOWCTBA C HanpsbkeHuem nutanus He Gonee 4,5 B. B cnyvae
Mcrnonb3oBaHMs 6onee BbICOKMX HANPsPKEHU NUTaHWUS YCTPOWCTB criedyer obssaTenbHO OTKMYUTL
Aatyuk ot npubopa.

MapamMeTpbl IMHUM CoeaMHEHWs NpUGopa C AaT4MKOM NpUBeaeHbl B mabnuye 5.1.
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Ta6nuua 5.1 — NapameTpbl NTMHUM CBA3M NpUbOpa ¢ gaTunKamm

M ConpotusnexHune
OnvHa NUHUN,
Twvn paTumnka M, He Gonee nuHuUK, Om, He WcnonHeHune nuHum
Gonee

TpexnpoBogHas, NpoBoAa paBHoOW

TC 100 15 ONMUHBI 1 CeYEHNS]
TepmoanekTpoaHbIli kabenb

™ 20 100 (KOMMEeHCaLMOHHBI)

YHUDULMPOBaHHBIV curHan

NOCTOSIHHOTO TOKa 100 100 Asyxnposopnas

YHUDULMPOBAHHBIV cUrHan

HanpsKeHUsi MOCTOSIHHOrO TOKa 100 5 Rsyxnposontas

NPEOYNPEXOEHUE

O

5.5.2 NoakntoyeHmne TC no TpexnpoBOogHOM cxemMe

Ha cxemax nogkrntoveHus BMecTo HoMmepa Bxoaa (Bbixoga) ykasbiBaeTcs X (Hanpumep, X-1).

TC Bxog X-1
t,°C Bxog X-2

Bxop X-3

PucyHok 5.4 — TpexnpoBoaHas cxema nogknioyeHus TC
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B npubope ncnonb3yeTcs TpexnpoBogHas cxema nogknodenms TC.

DonyckaeTtcsi coeamHeHne TC ¢ npubopomM MO ABYXMPOBOAHOW JIMHMM TOMbKO C Obsi3aTenibHbiM
BbINOSIHEHVEM ONpeAeneHHbIX YCOBWI (CM. pasaen Huxe).

5.5.3 NopkntoyeHne TC no ABYXNpPOBOAHOWN Cxeme

CoeauHate TC c npubopom Mo [ABYXNPOBOAHON CXeMe criefyeT B CrhyyYae HEBO3MOXHOCTU
MCNONb30BaHUsi TPEXNPOBOAHOW CXeMbl, Harpumep, npu YycTaHoBke npubopa Ha obbekTax,
060opynoBaHHbIX paHee NMPONoXeHHbIMW ABYXMNPOBOAHBIMU MOHTaXHBIMU TPaccamu.

0ns

NMpOBOMOB CrieayeT:
1.

. MoaknounTb K NPOTUBOMONOXHBLIM OT Npubopa

KOMneHcauum napasmTtHoro ConpoTuBneHnsa

Bxop X-1
Bxop X-2
Bxop X-3

Mepen Hayanom paboTbl yCTAHOBUTL NEPEMbIYKM TC
mexay KoHTaktamu Bxog X-1 v Bxog X-2 1,°C
KnemMMHuKa npubopa, a ABYXNPOBOAHYH MUHUIO

noakni4YnTb K KOHTakTam Bxog X-2 un Bxog X-3
COOTBETCTBEHHO.

PucyHok 5.5 — [IByxnpoBoaHas cxema

KOHLiaM MNHUM CBA3WN «TEPMOMETP-NPUGOp» noaknioeHus TC

BMecTo TC MarasvH CONpOTUBIIEHUIA C KITACCOM
To4yHOCTU He Bonee 0,05 (Hanpumep, P4831).

. YCTaHOBUTbL Ha MarasuHe COI'IpOTI/IBJ'IeHI/II;I 3Ha4yeHune, paBHOe CONpPOTUBIIEHUID TC npu

Temneparype 0 °C (B 3aBMCMMOCTM OT TUMa AaTymka).

. Mopatb Ha npubop nuTaHve.

Yepes 15-20 cekyHA No nokasaHuaM LMpoBoro MHaMKaTopa onpeaenuTb BEMUYNHY
OTKIMOHeHus Temnepatypsbl ot 0 °C.
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6. BBecTn B namaTh Npubopa sHauyeHne KoppeKkLmy CABUT XapakTepucTukn SH, pasHoe no
BENMYMHE NokasaHuaM npubopa v B3AToe C NPOTUBOMOMOXHBIM 3HAKOM.

7. MepeBectu Nnpubop B pexvm n3MepeHus Temnepartypbl 1 y6eanTbCs, YTO ero nokasaHus paBHbl
0,0 £ 0,2 °C, 4ytobbl NPOBEPUTL NPaABUITLHOCTb 3a4aHUS KOPPEKLMN.

8. OTKNOYNTL NUTaHKe Npubopa, 0TCOeAMHUTb JIMHUIO CBSA3N OT Mara3vHa COnpoTUBMEHUI U
noaknounTb ee k TC.

5.5.4 NMoakntoveHue TI

TN k npubopy crnedyeT MOAKMYATb C MOMOLLBHO

cneumnanbHbIX KOMMEHCaUMOHHbIX (TEPMO3MEKTPOAHbIX)

NPOBOAOB, W3TOTOBMEHHLIX W3 TeX Xe caMblX m
matepuanos, 4to u TI. [onyckaetca Mcnonb3oBaTb pabouuit
npoBofa W3 MeTannoB C  TepPMO3NEKTPUUYECKUMM onan == -
XapakTepucTukamu, KOTopble B AMana3oHe Temneparyp

oT 0 go 100 ° C aHamorMyHbl XapakTepucTUKam paTnk
martepuanos 3NeKTpPoaoB Tr. CoeaunHsas Temneparyps |
KOMMeHcaunoHHble npoeoga ¢ T v npubopom cnegyet XO7I0R0r0 Cras
cobniogatb  nonsipHocTb. B cnyyae  HapyweHun PucyHok 5.6 — Cxema nogkntoyeHus
yKasaHHbIX YCMOBWIA MOFYT BO3HWKaTb 3HAYMTENbHbIE TepMonapbl
NOrpeLUHOCTY NPU N3MEPEHNM.

BHUMAHUE

Pabouuii cnaii TIN gomkeH BbITb 3MeKTPUYECKU M30MMPOBaH OT BHELLHEro obopyaoBaHus!
B npubope npegycmoTpeHa cxema aBTOMaTu4eckol KOMMeHcauum TemnepaTtypbl CBOGOAHbIX KOHLOB
Tr. AaTunk TemnepaTypbl «XONOAHOIO cnas» yCTaHOBMEH PSAOM C KIEMMHMKOM npubopa.
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5.5.5 MopaknioyeHne [4aTYMKOB C YHUPULMPOBAHHLIM BbIXOAHbLIM CUrHaNoM Toka unu
HanpsXeHust

MopkntoyaTb AaTYMKN MOXKHO HENOCPEACTBEHHO K BXOAHbLIM KOHTaKTam npubopa.

lele]  [elel
bR

Ry

HenpasmbHO! npasuibHO!

PVICyHOK 5.7 — NMopknioyeHne AaTYMKOB C BbLIXOAOM B BUAE TOKa UNKU HanpsXxeHus

BHMMAHUE
A Mopkntovatb gatymkm ¢ Bbixogom B Buge Toka (0...5,0 mA, 0...20,0 mA unn 4,0...20,0 mA)

BbIBOZ PE3NCTOPA CrEAYET CKPYTUTb UMW CNasiThb.

BbIBOZIOM Pe3nCTopa M KNeMMbl, YTO NOBreYeT NoBpexaeHne Bxoaa npudopal
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crieflyeT TOMbKO NOCcHe YCTaHOBKU LUYHTUPYIOLLEro pesncTopa ¢ conpoTueneHmem 100 Om
(monyck He 6onee 0,1 %), KOTOpPbLIN CrieayeT NOACOEANHSATL B COOTBETCTBUN C pUCYHKOM 5.9.
BbIBOA pe3ncTopa AOIKEH 3aBOANUTLCS C TOM e CTOPOHbI BUHTOBOM KIEMMbI, YTO ¥ NPOBOA OT
fAatuvka. B cnyyae ncnonb3oBaHus npoBoga ¢ cedeHnem 6onee 0,35 MM, KoHeL, NpoBoga U

HeBbIinonHeHue atoro TpeﬁOBaHMﬂ MOXeT NpMBEeCTU K NnponagaHNio KOHTaKTa Mexay



Aatuunk
+a )=
Un
PucyHok 5.8 — Cxema noakno4YeHUsi akTUBHOIoO PucyHok 5.9 — Cxema noakntoyeHnss nacCUBHOro
AaTyuKa ¢ BbIXOAOM B Buae HanpsixeHus —50... AaTyuKa ¢ TOKOBbIM Bbixogom 0...5 mA unm 0
50 vB unn 0...1B (4)...20 MA Rw =100 0,1 Om

5.6 NMoaknioyeHue K BXxoay ynpasneHus (nyck/cton)

PerynuposaHnue MOXeT 3anyckaTbcst "
OCTaHaBNMBaTbLCH C MOMOLLbIO BHELLHEN KHOMKWU. 3anyck
perynstopa MOXHO NporpaMMHO 3ajaBaTb Kak Ha

3amblkaHue, Tak U Ha pa3MblKaHue Krova. nyCK/CTOI'I 1
Kntou cnenyet nogcoeauHsTs k Bxogy 2 npubopa.

JNlornueckoe cocTosiHMe Kn4Ya COOTBETCTBYET €ro
3MNEeKTPUYECKOMY COMPOTUBIEHMIO: PucyHok 5.10 — NogcoegnHeHue kntoya
* «3aMkHyTO» — 0T 0 o 1 KOM™;
* «pa3omMkHyTO» — 6onee 100 kOm.

Konka BxonX-3
Bxop X-2

Bxop X-1

I'IpM HecobnoaeHNn 3Tux yCJ'IOBI/IVI BO3HUKaeT HeonpeneneHHOCTb COCTOAHUA OONONMHUTENbHOro BXoaa.
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5.7 MopakntoyeHune Harpy3ku k BY

BcTpoeHHble BbixogHble ycTporcTBa (BY) npegHasHayeHbl Ans nepegayn ynpasnsolwlero curHana Ha
MCNOMNHUTESNbHBIE MeXaHN3Mbl UK AN Nepefayn AaHHbIX Ha perncTpupyloLLee yCTpoicTBO.

B pexume MNUA-perynupoBaHus OCYLLECTBRSETCS MMMYNbCHOE ynpasneHve no npuHumny WAM c
nepuoaoM CrefoBaHUs UMMYNbCOB Ten U ANUTENBHOCTBIO KaXaoro umnyneca Di= Y- Ten.

BY pguckpeTHoro Ttuna uWCNonb3yeTcs AN yrnpaBfeHust MWCMOMHUTENbHbIM - MEXaHU3MOM  Mpu
perynMpoBaHMu wnu Ans ynpaBneHust CUrHanuaupylowmm ycTpoicTBoM. Harpyska (BknroueHune/
BbIKIIOYEHWE) ynpaBnseTcs nnbo HenocpeAcTBeHHO, nubo 4vepes Gonee MoLHble yrnpaBnsiowyve
3MeMEHTbI, TaK1e Kak nyckaTenu, TBepaoTenbHbIe pene, TMPUCTOPbI UM CUMUCTOPSI.
BY awnanorosoro tuna B npubope — ato LIAl, koTopblii hopmupyeT TokoByto netnio 4...20 MA wnnu
HanpsikeHue 0...10 B. BY ocyuwiectenseT aHanorosoe ynpasnexune o Bpems MNAO-perynupoBaHus nnm
rnogaeT curHamn Ha yCTpPOWCTBO, PErMCTPUPYIOLLEE KOHTPONUPYEMYIO BENUYMHY B TEYEHWe npouecca
perynMpoBaHusl, W, Kak MpaBuro, WUCMomnb3yeTcs AN YnpaBneHWs 3NeKTPOHHbIMU perynstopamMu
MoLLHOCTK. [pn aHanoroBoM ynpasneHnn BbIXOAHOW curHan (Tok/HanpsixeHve) LIAM nponopumoHaneH
3HaYeHUI0 BbIXOHOIO CUrHana perynsropa.
Bo Bpems paboTbl B pexvmMe pernctpatopa npubop BbINOMHAET crieayoLme yHKUUK:

* CPaBHUBAET BENUYMHY Ha BXOAE C 3aAaHHbIMU 3HAYEHUAMY;

* BblAAeT Ha COOTBETCTBYytoLee BY aHanoroBei curHan B Buae toka 4...20 MA unm HanpspkeHust

0...10 B;

* nogaet curHan ¢ BY Ha camonucel unu apyroe pernctpupytoLiee yCTponcTeo.

K pernctpupyowmm ycTpolUCcTBaM OTHOCATCS: camonucubl, GrokM cbopa [OaHHbIX Ha OCHOBE
NEePCOHarbHbIX WU MPOMBILLIIEHHbIX KOMMBIOTEPOB, APYrne KOHTPONNepbl C BO3MOXHOCTLIO 3anuncu
WUnu ganbHenwen nepeaayn nHpopmaymu.
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B npunbope Ha BY1 moxeT GbITb NoAaHO TONbKO 3HAYEHWe BbIXOQHOTO CUrHamna perynstopa, Ha BY2 —
curHan komnapartopa, yctponctea «LBA» (ans BY2 guckpeTHoro Tvna) wnum 3HayeHne M3MepeHHon
BenuuuHbl (ans BY2 aHanorosoro Tuna).

Llenun BbIXOAHbLIX 3NEMEHTOB, KaK KMHOYEBLIX, TaK Y aHANOroBbIX, UMEIOT rafibBaHUYECKYIO U30MALMIO OT
cxembl npubopa. WcknioueHne coctaBnsieT Bbixod «T» ONs ynpaBneHus BHELWHUM TBepAOTENbHbIM
pene.

5.7.1 NopkntoueHne Harpy3ku k BY Tuna P

Cxema nopkmntoyeHns Harpysku k BY tuna P npusegeHa
Ha pucyHke 5.11.

C Bbixoa X-1
Bbixoa X-2

Bbixog X-3

K Harpyake

PucyHok 5.11 — Cxema nogkntoveHus
Harpy3ku Kk BY tTuna P
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5.7.2 NopkniovyeHune Harpysku k BY Tuna K

TpaH3ncTopHas onTonapa NPUMEHSIETCH, Kak npaBumo, +U,
Ons yrnpaeneHusi HU3KOBOSLTHLIM 3MEKTPOMarHUTHbIM vD1|

unu TBepaoTenbHbIM pene (4o 50 B noctosiHHOro TOKa).

YTo6bl TPAH3NUCTOP HEe BbILLEN M3 CTPOS U3-3a GOSbLLOTO r - Bewon X1 P1
TOKa camMouHAyKumu, cnegyeT yctaHoBuTb auog VD1 &@ B X2

naparnnensHo o6moTke BHeluHero pene P1. - L =on U

PucyHok 5.12 — Cxema nogknro4yeHus
Harpy3ku k BY1 Tuna K

5.7.3 NoakntoyeHune Harpy3ku K BY Tuna T

Bbixog «T» ucrnonbayetcst Afs MOAKIIOYEHNUS TBEPAOTENbHBIX PEre, pacCuUTaHHbIX Ha yrpaBneHue
NMOCTOSIHHLIM HanpsbxeHveM 4...6 B ¢ Tokom ynpaeneHus He 6onee 100 MA.

BHyTpM  BbIXOOHOTO  3remMeHTa  ycTaHaBnvBaeTcs

OrpaHNYUTENbHBIN Pe3NCTOpP Rorp HOMUHANOM 100 Om. 1000m | Boxon X1 +

Bbixog BbINOMHEH HA OCHOBE TPaH3UCTOPHOIO Krtoya n- —~——F—Beixog X-2 TeepporenkHoe

p-n-TvnNa n MMeeT fBa COCTOAHWSA: +6B Bbixog X-3 pene
*0...1 B — HM3KWIN NMOrM4eCKuUii ypoBEHb; IS —l— -

*4...6 B — BbICOKUIA NOrMYECKNIA YPOBEHb.
PucyHok 5.13 — Cxema nogkntoyeHus
Harpy3km KBY Tuna T
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BHUMAHUE
OnunHa coeguHuTenbHoro kabensi mexay npubopom c Bbixogom T 1 TBepaoTENbHbLIM pene He
[OIKHa npeBbilaTth 3 M.

A\

5.7.4 NopkniovyeHune Harpysku k BY Tuna C

OnTocMmnCTOp BKMIOYAETCA B LeMb YNpaBlieHWs CUIOBOTO CUMMMWCTOpA Yepe3 OorpaHunyvBaioLivn
pesuctop R1. 3HayeHue conpoTvBNEHUs pesucTopa onpedensieT BenuunHa ToKa ynpasneHus

cnMucTopa.
R1 }VS1

®Pasa

R2
47..68 Om
C1

0,1 mxd x 630 B

= — Bbixog, X-1
_y_@_.— Buixog, X-2

R Harp.

PucyHok 5.14 — Cxema nofkmno4eHns CunoBoro cummuctopa k BY tuna C
OnNTOCMMUCTOP MOXET TakKe ynpasnsTb Napon BCTPEYHO-NapanfenbHO BKIYEHHbIX Tupmctopos VS1

1 VS2. ins npegoTepalleHnst npobosi TMPUCTOPOB M3-3a BbICOKOBOMNLTHBIX CKAYKOB HaNpsXKeHUs B CeTu
K UX BbIBOAAM peKoMeHayeTcs nogknoyats ounerpytoiyto RC-uenodky (R2C1).
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~J
47..68 OM[™

—gz__ — Bbixon X-1 R1
_ '@ |  Boixog X-2 HT |—|

R2

VSiy

T

C1

Nvs2

0,1 mxd x 630 B
N

R Harp.

PucyHok 5.15 — Cxema BCTpeuyHo-napannenbLHOro noakntoyYeHns AByX TupuctopoB k BY Tuna C

5.7.5 NopakntoueHne Harpy3ku k BY Tuna U

Onsa pa6otel LIAM «napametp — ToK 4... 20 MA» MCMONb3yeTCA BHELUHUA WCTOYHMK MUTaHWS

NOCTOAHHOIO TOKa.

HomuHanbHoe 3HaveHVe HanpsPKeHUs paccuUTbiBaeTCs
cnegyroLmm o6pasom:

Un.min = 10 B + 0,02 A - Ry — MMHMManbHOE foNyCcTMMOE
HanpshkeHWe NCTOYHMKA NuTaHus, B,

Un.max = Un. min = 2,5 B — MakcumansHoe gonyctumoe
HanpshkeHe UCTOYHMKa NUTaHus, B,

rae R, — conpotnenenue Harpysku LIAT, Om.
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4...20 MA

g

Beixop X-2
Ry
Beixop X-1 ——3+——o-U,
1,=4...20 MA

PucyHok 5.16 — NMopgkntoyeHue k BY Tuna
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BHMMAHUE

A\

Ecnu no kakoi-nmbo npuunHe HanpspkeHue MUCTOYHMKA
nutaHusa LIAT npeBbilwaeT pacyeTHoe 3HaveHue Un max,
TO MocneaoBaTeflsHO C  Harpyskoi  Heobxoaumo
BKJTIOYNTb OrpaHNYnTENbHbINA Pe3NCTop Rorp.

Conpotuenexmne Rorp paccuntbiBaeTcs no popmynam:
Rorp.min < Rorp < Rorp.ma)(’

Un 7 Uﬂ.max

Rorpnlin =—

Iy_\an,max s

R _ Un — Un.min

orp.max — 17
Iam.max

rae Rorp — HOMUHAIBHOE 3HAYEHWE OFPaHNYUTENBHOTO peanctopa, KOMm;

BHeLHWIA UICTOYHMK NUTaHNs 1 Npubop pekoMeHayeTCsi NOAKNI0YAaTh K OAHOW NUTAIOLLEN CEeTH.

LA
4..20 MA

Bhixon X-2

|

Boixog X-1

Rop R

PucyHok 5.17 — NMopgkntoyeHue k BY Tuna
U c orpaHnymBaoumM pe3amcTopom

Rorp.min — MUHUManNbHO AONYCTUMOE 3Ha4YeHue orpaHN4YnTENbHOro pe3ncTopa, KOwm;
Rorp.max — MakcnmMalnbHO 4ONYyCTUMOE 3Ha4YeHNe OrpaHN4YnTeNnbHOro pe3mcTopa, KOMm;

lyan.max — MakCUManbHbI BbIXogHOM ToK LIAT, MA.

2 BHUMAHUE
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HanpsixeHue ncrodHmka nutadma LA He gomkHo npesbiwaTth 36 B.



5.7.6 NopkniovyeHune Harpysku k BY Tuna 'y

Ons pabotel c Harpysko BY Ttuna Y cnegyer
NnogKnioYUTb K BHELHEMY  UCTOYHUKY  MUTaHus
NOCTOSIHHOTO TOKa ¢ HanpsikeHwem U, B AvanasoHe oT LAN
15 no 32 B. 0...10 B[ Bbixop X-2 MI.BZB
ConpoTuBneHne Harpysku Ry, nogkmiodaemoit k LIAT, Bexoa X1 ~Un

[OIMKHO ObITb He MeHee 2 KOM.

I Boxog X-3]| ————*Up

BHUMAHUE PucyHok 5.18 — Cxema nopgknro4yeHus
HanpsixeHue ncrodHmka nutadma LAT Harpy3ku K BY Tuna 'y
He JOSMKHO npeBbiwaTth 36 B.

6 dkcnnyaTtauus
6.1 MpuHUMN pa6oThbl

dyHKUMOHanbHaa cxema npubopa npusegeHa Ha pucyHke 6.1.
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aarduk 1

KoM

BXOf,
1

LmdpoBoi

KoppeKLust

)

Mpubop cogepxuT:

BXOfl
2

rrr
L

[
LIl

.L unbTp
|
I
I
I
|
I
|
I
I
I

nyck/oCTaHOoBKa
perynmpoBaHms

Orok 06paboTkM AaHHbIX
Yy BY1
nuo- OREE
perynatop AN 4...20 uA
um 0..10 B H
CurHanusauna
0 BbIXOAE 33
33/1aHHbIE BY2
npezens [Tomosesce ]
LBA - 0bpbis LIAN
B Lienu 1 4.20mA ]
PerynmpoBaHms

MMMYNbCHOE
perynupoBaHme

aHanorosoe

perynupoBaHme
s

CuUrHanusauna

RS-485 ':

PucyHok 6.1 — ®yHKUnoHanbHasa cxema npubopa

perucTpauus

[—

- I

* YHUBepCarnbHbIi BXOA ANs NMOAKI0YEeHUs] NepBUYHbIX Npeobpa3soBaTteneii (4aT4ymkos);
* [ONONHUTENbHbIV BXOA AN AMCTaHUMOHHOMO ynpaBneHusl NpoLecCoM perynnpoBaHuns;

*» 6ok 06paboTKM AaHHbIX, NPeAHa3HaYeHHbIN ANA LMdpoBON UNETPaLmm, KOppeKLnK,
permcTpauum u perynmpoBaHusi BXOQHOW BENUYMHBI U BKITIOYatoLWwni B cebs ycTponcTea

cuUrHanusaumu;
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* 1Ba BbIXOAHbIX yCTponcTBa (BY), KOTOpble B 3aBUCMMOCTH OT MCMOMNHEHNs npubopa MoryT 6bITb
KMHOYEBOro MM aHanoroBoro TMNa;

* nHTepderic RS-485 (npotokon OBEH);
* Ba LMAPOBbLIX MHAVKATOPa ANs 0TOOPaXKeHNs perynupyemMon BENuYMHbI 1 ee yCTaBKu.

6.2 YnpaBneHue u MHAMKaLumA

Ha nvueBon naHenu npmbopa pacnonoXeHbl 3fieMeHTbl MHAWKaUWUU 1 ynpaBneHus:
* 1Ba YeTblpexpa3psiaHbiX CeMUCerMeHTHbIX LIU;

* BOCeEMb CBETOAMNOAOOB;
Ij_EI CTonl  [AH
| ]
[]

* TPU KHOMKN.
8384

6888
[] LONOLL O
e
A A4 nPor
—O—O—C0O—

OBEH TPM101 V) [TH I

PucyHok 6.2 — JluyeBas naHens npu6opa
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Tabnuua 6.1 — HasHayeHue LU

OTobpaxaemas nHcgopmaums
Pexum akcnnyarauum npubopa — —
BepxHuit uHamkaTop HwxHuit nHaukaTop
Pabota TekyLLee 3HaYeHne n3mepsieMon 3HayeHune ycTaBkn
BENUYUHbBI
HacTtporika HasBaHve napameTpa HacTpoWiku 3HayeHne napameTpa HaCTPOWKN
MeHto Hagnucb «mEnti» HassaHwe rpynnbl napameTpos
ABapus O603HayeHne ownbkn 3HayeHve ycTaBku

Ta6bnuua 6.2 — HasHauyeHue cBeTOAMOA0B

CeeTtopuop CocTosiHue 3HauyeHue
K1 Csetutca BY1 B cocTosiHum BKITKOYEHO (Tonbko ans BY
[NCKPETHOro TMna)
K2 Ceetutcsa BY2 B coctosHumn BKINTKOYEHO (Tonbko ana BY
[OWNCKPETHOro Tuna)
AL Mwraet Bbixoa perynupyemoii BeNuUnHbl 3a 3agaHHble npegenbl
LBA Muraet OB6HapyxeH 06pbIB B Lieny perynnpoBaHuns
cTon Ceetutcst Perynatop octaHoBneH
Mwraet OcTaHoBKa perynsatopa npousoLuna us-3a asapuv LBA
WY annapaTHOMN oLWnBK1
AH Ceetutcsa BbinonHeHne aBTOHACTPONKKN, CBETOANOL OTKITHOHAETCH
npv yaa4yHoM 3aBepLUeHn
Mwraet ABTOHaCTpoOiKa 3aKkOH4YeHa Heyaa4yHo
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MpopomxeHue Tabnuubi 6.2

CBeToguopg CocTosiHne 3Ha4yeHue
RS BknioyaeTcsiHa 1 ¢ Mepenava gaHHbIX kKomnbloTepy no RS-485
PYyY Ceetutcst Pexum pyyHOro ynpasneHusi BbIxogHbIM curHanom M-
perynsitopa

Ta6bnuua 6.3 — HasHauyeHWe KHONOK

Pexum
KHonka aKcnnyaTauumn HasHauyeHune
npubopa
Pa6ota Bxop B MeHto (HaxaTtune > 3 c)
MeHtio Mepexon k HacTpolike NepBOro NapameTpa rpynmbl.
Ecnu otobpakaeTcs rpynna LuoF, TO MPOUCXOAMUT BLIXO4 U3 MEHIO.
HacTtporika Kpatkoe HaxaTtue:
* Nepexof K criepyloLemMy napameTpy rpynrbi;
HaxaTtune > 3 c:
* BbIXOZ, B MEHIO K Ha3BaHMIO rpynnbl
Pa6ota YBenuuyeHne/ymMmeHbLUEHWE 3HAYEHUS YCTaBKU Ha HXKHEM
@ uHgukaTope
@ MeHto BeiGop rpynnsl napameTpoB
Hactpoiika YBenuuyeHue/ymeHbLUeHWE 3Ha4YeHUs napameTpa (4ns U3MeHeHusi ¢

ycKOopeH1eM 3axarb KHOMKy)

Mepexop Kk ycTaHoBKe Koda AocTyna
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6.3 3anyck/ocTaHOBKa npouecca perynmpoBaHusi

Mpouecc perynnpoBaHns MOXET ObITb 3anyLLEeH U OCTAHOBIEH CrieayLLMMmM cnocobamu:
* U3MEHeHUeM 3HaueHus napamerpa r-5:
— rln— perynsTop paGoTaeT;
— 5koP — perynsaTop octaHoBneH, ceetutcsi ceetoauos CTOMM.

NPEAYNPEXOEHWE
Ecnu octaHoBKa perynsatopa npovsoluna us-3a asapuv LBA nnu annapartHon
oLwmnbku, ceetogmon CTOIM muraer.
* I3BMEHEHMEM COCTOSIHUS KINtoYa Ha JOMNONHUTENIbHOM BXOAe, ecrnv 3aAeincTBoBaHa
COOTBETCTBYIOLAs PYHKUMS AONONHUTENBHOIO BXOAA;
* COOTBETCTBYIOLLEV KOMAHAOW OT YNpaBnsoLero ycTponcTaa B cetn RS-485.

6.4 BknroueHue u pabota
Bo Bpems pabGoTtbl npubop npoBepsieT WCNPaBHOCTb MOAKMIOYEHHbIX AAaTYMKOB. ABapUHbLIMU
CUTyaunamm no BXxogy CHNTAKTCA crneayrouine:

* BbIXOZ U3 CTPOs AaTymka (00pbIB Unn KOpoTkoe 3amblikaHue TC, 06pbiB TI unu
YHUULMPOBaHHOTO AaTyuKa);

* BbIXO[ U3MEPSEMON BENNYMHBI 3a AnanasoH u3mepenus (cM. mabnuuy 2.2).

Mpubop ynpaBnsieT BHELWHUM WCMOMHUTENbHLIM YCTPOWCTBOM B COOTBETCTBUMM C  3afaHHbIMU
pexvmamu paboTbl.

41



BusyanbHbli KOHTponb Hag pabotonm BY B pexvme perynupoBaHUst MOXHO OCYLLECTBASATb MO
ceetogmodam K1 n K2, pacnonoxeHHbIM Ha nuueBon naHenu npubopa. B 3aBucumocTtn ot Buga BY
COOTBETCTBYIOLLMI eMy CBETOAMOA paboTaeT no-pasHomy.

Ons BY auckpeTHoro Tuna cCBeYeHWe CBETOAMOAA CurHanmaupyetr o nepesoge BY B cocTosiHue
«BKJTKOYEHO», a noracaHue — o nepesoge B cocTosiHne « OTKINMKOYEHO».

[ns npnbopos ¢ BY aHanoroeoro Tvna AnuTENbHOCTL CBEYEHWSI CBETOAMOAA 3aBUCUMT OT MOLLHOCTM
BbIXOAHOTO curHana. Mpu MuHMManeHOM BbIXOOHOM curHane Toka 4 MA (HanpsbkeHus O B) ceetoavon
norawueH, npu AanbHenweM yBeniM4eHMn MOLLHOCTY CUrHana CBeToAMoa HaunHaeT MuraTb C YacToTON
1 pas B cekyHay. MNpu curHane 20 MA (10 B) oH cBETUTCA HENpepbIBHO.

7 HacTtpouka

7.1 NMocnepoBaTenbHOCTb HACTPOMUKM

Hactpoiika npubopa npegHasHadeHa [ANs 3adaHUs U 3anuMcu HacTpauMBaeMblX MapameTpoB B
3HeproHe3aBWCHMYLO NamsTb npubopa.

[na pocTyna k napameTrpaM HacTpOWKW CreayeT HaxaTb U yaepXuBaTb KHOMKY B TeyeHue 3
CeKyHA.

Ecnn B TeueHne 20 ceKkyHO Mpu HacTpoOWKe He MpPOM3BOAUTCS oOnepauui C KHomkamu, npubop
aBTOMaTU4eckn Bo3BpaLLaeTcs k paborte.

OcHoBHble NapameTpbl Nprbopa 06beANHEHbI B MEHIO, KOTOPOE COCTOUT U3 CREAYHOLMX Fpynn:

* LuaP — yCTaBKu NOTUYECKUX YCTPOCTB, YNpaBreHWe 3amnyckoM pPeryrniupoBaHus 1 BKIoYeHneM
aBTOHaCTPOWKY;

* Adu — pononHUTenbHbIE HACTPOIKM PETYNATOPa;
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* CnCk — HacTpoiika BXodoB npubopa, BY, ycTponcTe curHanuaauuy;
* LnRn — napameTpbl py4Horo ynpaeneHus NMUO-perynatopom;
« [onn — HacTpoiika nHTepdeiica RS-485.

oo | [REAU]L [FEAU|D [FEAU|P [AEAUDR [RENL
NtusPl@dinit @ dAdv [@ lLonn @ LnAn
261 |[in-t u5P bPS 26 !
ag] | [E--L ag (52 ag

t>sc §>60 §>60 §>Gc §>60

|

PucyHok 7.1 — HaBurauusi B MeHI0 HaCTPOWKKN

BHUMAHUE
HoBoe 3Ha4yeHne napameTpa 3anvcbiBaeTCcA B NaMaTh TOMBbKO NOce KpaTkoBPeMEHHOo
HaXaTtus KHOMKn , T. €. NP1 Nepexofe K crneaytoLeMy napamerpy.

B npubope cylecTByeT rpynna cryxebHblx napameTpos. [ns nepexofa B rpynny creayet BbINOMHUTb
nencreus:

1. HaxaTb KOMOMHaLMIO KHOMOK + @ + @ W yOepxuBaTb He MeHee 3 CeKyHa,.
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PRSS

2. MNocne TOro, kak Ha LMMPOBOM MHANKATOPE BbICBETUTCS COOOLLEHNE U | seectvt kog 100 ¢

MOMOLLbHO KHOMOK @ @ N HaXaTb .

7.2 YcTaHOBKa napamMmeTpoB BXxoaa

MapameTpbl BXoda npubGopa HacTpamBatkoTCs B MEHIO L k.

7.2.1 Kog Tuna patymka
Koa Tuna gaTtunka HacTpausaeTcsl B napametpe Cn-t. MepeyeHb KogoB nNpuBeaeH B [TpunoxeHuu A .

7.2.2 YcTaHOBKa TOYHOCTM BbiBOAA TeMnepaTtypbl
B cnyyae wucnonb3oBaHns TC u TIT MOXHO YCTaHOBWUTb >EMaemyl TOYHOCTb OToBpaKeHus
M3MepeHHo TemnepaTypbl Ha LMGPOBOM UHAMKaTope. [Ins aToro cneayeT 3aaaTb napameTp dFE.

NPEAYNPEXAEHUE
@ B cnyyae vcnonb3oBaHWA AaT4YMKOB C YHUDPULMPOBAHHLIM CUrHANOM 3TOT NapameTp
HeJOCTYMEeH Ans HAaCTPOWKH.
Bo Bpewmsi pabotbl ¢ Temnepartypamu Bbilwe 1000 ° C pekomeHOyeTCA yCTaHaBMuBaTb 3HaYeHve
napametpa paBHoe 0, c Temnepatypamu Hwxke 1000 ° C — paBHoe 1 (oTobGpaxeHue 3HayeHus
TemnepaTypbl Ha MHAMKaTope ¢ TouHocTbio Ao 0,1 °C).
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7.2.3 YcTtaHOBKa Anana3oHa u3aMepeHus

B cnyyae ucnonb3oBaHusi 4ATYNKOB C YHUDULMPOBAHHBLIM BbIXOAHLIM CUTHANOM TOKa UMW HanpsikeHUs
cregyeT NPOBECTW HACTPOVIKY AManasoHa U3MepeHUs, 3a4aB 3Ha4YEHUs NapamMeTpoB:

* P — nonoxeHne 4ecATUYHON TOUKH;
* Ln-L — HWKHARA rpaHnLa amanasoHa U3MepeHust;
* Ln-H— BepxHAA rpaHnLa avanasoHa UsMepeHus.

[nanasoH nsamepeHusi 3agaeTcsi B COOTBETCTBMM C AManasoHoM paboTbl MPUMEHSIEMOTO AaTumnKa.
Mpubop ocyliecTBnsAeT nuHeHoe npeobpa3oBaHMe BXOAHOW BEMUUMHBI B pearibHyl (U3nN4eckyto
BENIMYNHY B COOTBETCTBUM C 3aflaHHbIM AMana3oHOM U3MepeHusi no opmyne:

T =1y + Ix - (IIg — ),
ans nobbix cooTHoLwweHusx Mg 1 My, rae Ix — 3HayeHre curHana ¢ AaTynka B OTHOCUTENbHbIX e4uMHMLLaX
amnanasoHa ot 0 go 1,000;

My — 3agaHHOE 3HAYEHNe HUKHE rpaHnUbl AuanasoHa namepeHust (Cn-L);

Mg — 3agaHHOe 3HaYeHne BEpPXHeli rpaHnLbl AnanasoHa namepenust (Cn-H).

NPEAYNPEXOEHUE

B cnyyae ncnone3oBaHus TC v TI1 BbllenepevmcneHHble napaMeTpbl Ha LMdpoBOM
MHAMKaTOpe He BbICBEYMBAIOTCS.

MapameTp «HWXHAA rpaHULa AvanasoHa M3MepeHUs» OnpeaenseT, Kakoe 3Ha4yeHve n3mepsiemMon
BEMUYMHbI OyaeT BbIBOAMTLCA Ha LMMPOBOM WMHAMKATOPE MPU MUHUMAarNbHOM YpPOBHE cCurHana c
Aatyvka (Hanpumep, 4 MA Ons fatymka Cc BbIXOAHbIM CUrHamnom Ttoka 4...20 mA).

MapameTp «BepXHAs rpaHULa Avanas3oHa U3MEPEHUs» OnpeaensieT, Kakoe 3Ha4YeHe n3mepsiemMmon
BENUUMHLI GyAeT BbIBOAUTLCS Ha LUMGPOBOM WHAMKATOPE MPU MakCHMaribHOM YpOBHE cCurHamna ¢
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naryuka (Hanpumep, 20 MA 4ns AaTyvka C BbIXOAHbLIM CUrHanom Toka 4...20 MA nnu 1 B ans gatyuka c
BbIXOAHbIM curHanom Hanpsbkexus 0...1 B).

MapameTp «nonoxeHue AECATUYHON TOUKM» OMNpedensieT KOMMYecTBO 3HAKOB MOCne 3ansdATon,
KoTopoe ByaeT BbIBOAUTLCS Ha LMPPOBOM MHAMKATOPE.

MapameTpbl -, Cn-HMOTYT NpMHUMATH MoGble 3HAaYEeHUs, B TOM Ynche Cn-L > Cn-H:
* oT MuHyc 1999 no 9999 npu 4P = 0;
* OT MUHyc 199.9 10 999.9 npu dF = 1;
* OT MUHyc 19.99 10 99.99 npu dF = 2;
» oT MuHyc 1.999 00 9.999 npu P = 3.

BHUMAHUE

Mpu ycTaHOBKe 3HaYeHUl Cn-L > Cn-H cnepyeT 3aaTh HOBbIE 3HAYEHWS NapaMeTpam

[AvanasoHa 3agaHus yctasku SL-L; 5L-Hw guanasona peructpaumu An-L, An-H.
3HaueHve napameTpa o BNusieT Ha oToBpaxeHne N3MEePEHHON BENUUMHbLL. s Kaxaoro Tuna gartynka
MOXeT ObITb YCTAHOBNEHO CBOE 3HA4YeHWe 3TOro napameTpa, koTopoe OyAeT COXpaHeHO B MamsaTu
npubopa. [MosTomy npu nepexoge OT AATYMKOB C YHWUPULMPOBAHHBIMW CUrHarmamm CO CBOUM
YCTaHOBMEHHbIM 3HayeHvWem (Hanpumep, of = 0, 2 unu 3) k gatumkam TC u T, y KOTOpbIX MO
ymonuaHuto df = 1, M HaoBOpOT, 3HAYEHWE MONOXKEHUS OECATUYHON TOYKM aBTOMATUYECKU
n3meHsieTcs. OTO MOXET NPUBECTU K U3MEHEHWIO 3HAYEHWS YCTaBKW U APYruxX napaMeTpoB, MEKLLMX
OfHW 1 Te Xe eAVHNLbI UBMEPEHNS, YTO 1 U3MepsieMas BENnynHa.

[na nonyyeHns Gonee BbLICOKOW pa3speluatollet CnocobHOCTV credyeT ycTaHaBnueaTb Gonbluee
3HaueHve dF. Hanpumep, Bo Bpems 1CMonb3oBaHUs atyvka AaBneHus ¢ ananasoHom 0—15 atmoceep
1 BbIXOAHbIM curHanom Toka 0...20 MA Hanny4ylime pe3ynstaTtbl MOryT ObiTb MOMy4eHbl CO CNEAYIOLLMMU
3HaYeHMsIMM napameTpos.: cn-L = 0,00 n cn-H=15,00 npu oF = 2.
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7.2.4 Koppekuus uamepuTeribHOW XapakTepUCTUKM AaTymKa

N3mepeHHoe npuBOpOM 3HayeHWe criedyeT OTKOPPEKTUpOBaTb [ANs YCTPaHEHUs HavanbHOW
MOrpeLUHoOCT NpeobpasoBaHnsi BXOAHBIX CUTHANOB W MOrPeLIHOCTEN, BHOCUMBIX COEAVMHUTENbHLIMU
nposodamu. B npubope ectb ABa TMNa KOppeKLMK, NO3BOMNSIOLLME OCYLLECTBNSATL CABUAT UMN HaKITOH
XapaKTepUCTUKN Ha 3adaHHYI0 BEMUYMHY.
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BHMMAHUE

B cnyyae nogkntoveHms TC no BYxXNpOBOAHOM CXEMe CNeAyeT BbINOMHATbL KOPPEKLUMIO CABUT
XapakTepucTuKu B obs3atensHom nopsigke. OnpeneneHve 3Ha4YeHNs napaMmeTpa caBUr
XapaKkTepuCTUKU NPOM3BOAMTCS NO MeToauKe, NpuBeaeHHon B pasdesne 5.5.3.

CaBuUr xapakTepucTuKM NpUMeHsIeTCs:

* AN KOMMAEHCaLMN NOrpeLLHOCTEN, BHOCUMbIX
COMPOTUBMNEHMEM NOABOASILLMX NPOBOAOB B
crny4ae ucnornb30BaHWs ABYXMPOBOAHOW CXEMbI
noakntoyexms TC;

* B cryyae oTknoHeHus y TC 3HayveHus Ro.
Takast KOppeKkUMs OCyLLEeCTBNAETCA NyTem npubasneHus
K MU3MEPEHHOW BeMNnyMHe 3HaveHus 8.
3HaveHve & 3agaeTca napameTpom SH.

Mpumep caBura  XxapakTeEpUCTUMKM  Ana  aaTtyvka
TCM (Cu50) rpadmyecku NnpeacTaBneH Ha pucyHke 7.2.

MapameTp 5H ponyckaetca usmeHATb B AuanasoHe oT
MuHyc 50,0 go +50,0 °C ans TemnepaTypHbIX 4aT4YMKOB
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(TC n TI), or muHyc 500 go +500 °C — Ana AaTYMKOB C YHUMLMPOBAHHBLIM CUTHANoOM Toka Wiu
HanpsXKeHus.

M3ameHeH1e HaKIOHa XapaKTepuUCTUKK OCYLIECTBISETCH 1,0

nyTeM YMHOXEHUS U3MEPEHHOW (M CKOPPEKTUPOBaAHHOMN /
«CABUrOM», ecnu  3Ta  Koppekuust  Heobxoguma) 100 /
BENMYMHBI Ha NOMPaBOYHbIA KO3dULMEHT B. 3HaveHne Bes wopperty /

B 3apaetca napametpom FLi. 80

MpumMep  M3MEHeHWs  HakNoHa  U3MepuTenbHon 60 /
XapakTepuCTUKn rpaduyecku npeacraeneH Ha /

pUCYyHKe 7.3. 40 / € KOppexuMen
[aHHbIN BUA KOppeKuuM MCMonb3yeTcsl, Kak npasuno, Y/ T=Toou B
Ons KOMMeHcauuy MOrpeliHoCTen cammx [aT4yuKoB 20 Y

(Hanpumep, B criyyae oTknoHeHus y TC napamertpa a oT

cTaHgapTHOro 3Ha4YeHus) mnu NOrpeLUHOCTEN, e

CBSI3aHHbIX c pa3bpocom COMPOTMBREHNIA 0 2 4 60 80 100  Ty,C
WYHTUPYIOWMX  peaucTopos  (mpu  paBote  C (50) (713} (Rrcm, OM)
npeobpasoBaTensMi, BbIXOAHLIM CUrHANOM  KOTOPbIX

SBNSETCS TOK). PucyHok 7.3 — KoppeKuusi «HaknoH

XapaKTepUucTUKn»
3HaveHne nonpaBo4HOro koadpduumeHTa B 3agaetcs B

6e3pas3mepHbIX eauHuuax B guanasoHe ot 0,500 go
2,000 n nepen ycTaHOBKOW onpeaensieTcs no opmyrne:
Hd’)aKT

HHaM ,
rae Mepaxr — akTM4eckoe 3Ha4eHNe KOHTPONMPYEMOIN BXOAHOW BENUYMHbI;
Myam — M3MEPEHHOE NPUBOPOM 3HAUYEHNE TOW XKE BENUYMHDI.
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Onpegenutb  HEOBXOAMMOCTb  BBEAEHWSI  MOMPABOYHOTO  KO3I(PULMEHTA MOXHO, M3MepuB
MakcuMarnbHoe unu 6nmnskoe Kk Hemy 3HadeHue napameTpa, rge OTKIIOHEHWE HAKMOHa U3MepUTENbHOM
XapaKTepPUCTUKM Hambornee 3aMeTHO.

7.2.5 YcTtaHOBKa napameTpoB undposoro ¢unsrpa
[na ocnabnenns BNWSHUS MOMEX Ha 3KCMIyaTauMOHHbIE XapaKTepUCTUKU npubopa B cocTaBe ero
KaHanoB U3MepeHNs NpeayCMOTPEHbI LndpoBble UNBTPbI.
PunbTpaums HacTpamBaeTCs C MOMOLLbIO NapaMeTpoB:
« Fh — nonoca undpoBoro uUnNLTPa;
* CnF — NocTosIHHAsA BPeMEHW LIMPOBOro unsTpa.

NPEOYNPEXOEHUE
@ 1. 3HauyeHne CnF fonyckaeTca ycTaHaBnuBaTh B AnanasoHe oT 1 ao 999 cekyHa, npu
CnF = oFF ounsTpaums MeToOoM 3KCMOHEHLMANBHOIO CITIaXMBaHWs OTCYTCTBYET.
2. 3HayeHue nonochkl punbTpa ycTaHasnuBaeTcs B AnanasoHe ot 0 go 9999 °Clc. MNpwn
Fh= 0 «punsTpaums e4UHNYHBIX TOMEX» OTCYTCTBYET.

Monoca LMPOBOrO UNbTPa MO3BOMSET 3aALUUTUTL U3MEPUTENbHBIN TPAKT OT eAMHWUYHBLIX NMOMeX U
3afaeTcs B eOuHMLAX M3MepsieMON BenuuuHbl. Ecnu namepeHHoe 3HadeHue T oTnudyaeTca oT
npeabiayliero Tio1 Ha BeNUYmMHyY, GonbLUYH0, YeM 3Ha4YeHWe napameTpa Fh, To Nnpubop NpuceanBaeT emy
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sHadyeHve paeHoe (Ti1 + Fb), a monoca ¢unbTpa yasausaetcs. Takum 0BGpasoM, XapaKTepucTuka

Crnaxveaertca.

Manas wuvpuHa nomocel uNeLTpa NpUBOAUT K
3ameaneHnto peakuumn npmbopa Ha bbiCTpoe U3MeHeHne
BXOAHOW BenMUYMHbI. [103TOMy MpWM HU3KOM YpOBHE
nomex unu npu pabote € ObLICTPO MEHSAWUMUCH
npoueccaMmn peKkoOMeHAYyeTCs  yBenuMuUTb  3HayeHue
napameTpa unv oTKNIYUTb AeNCcTBUE Nonockl puneTpa,
ycTaHoBUB B mapametpe fh = 0. B crnyyae BbICOKOrO
YPOBHSI  MOMEX crnegyeT  YMEeHblUWTb  3HayeHue
napameTpa AN YCTPaHeHUs UX BNUSHUA Ha paboTty
npubopa.

Lindposon unetp yCcTpaHseT LYyMOBble
cocTaensoLme curHana, ocyLecTBnsisA ero
3KCMOHeHLUMarnbsHoe crnaxuBaHue. OcHoBHoOW
XapaKTepuCTUKOM 3KCMNOHEeHLUManbHoro dunsTpa
aBnsetcs tp — MNOCTOSIHHAs BPemMeHu LucpoBOro
dunetpa. MapameTp CnF — uHTepBan, B TeyeHue

KoToporo curHan gocturaet 0,63 OT 3HaYeHWs Kaxgoro
nameperus T;.
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PucyHok 7.5 — QkcnoHeHUManbHoe crnaxusBaHue B 3aBUCUMOCTM OT NOCTOSIHHOW BPEeMEHU
uuncppoBoro chunsTpa

YMeHbLUeHne 3HaYeHns tp NPUBOAUT K YCKOPEHUIO peakuun npm6opa Ha CKa‘-IKOOﬁpaSHbIe N3MeHeHua
Temnepartypbl, HO CHWXaeT ero nomexosawnueHHOCTb. YBenuueHve tcp noBbIlWaeT MHEPUMOHHOCTb

an6opa N 3HaYUTENbHO NoAaBNAET WyMbl.
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7.3 HacTtpouka napameTpoB Bxoaa ynpasneHus (nyck/cron)
[ns onpeaeneHust PyHKUMIN BHELLHETO KItoYa Npy AUCTaHLUMOHHOM YrpaBreHun perynsaTtopom cnegyet
3agath 3Ha4yeHue napametpa £u- &
* nonf — ,D,OI'IOJ'IHVITeJ'IbeIVI BXo4 He Sap,eﬂCTBOBaH, 3aMblkaHWe 1 pa3MblkaHne Krnk4a He BInAaeT Ha
paboty npnbopa;
* -0 — BXOA, BLINOMHSAET DYHKLIMIO 3anycKa/oCTaHOBKM PEryriMpoBaHust: KoY pasoMKHYT — MyckK,
KoY 3aMKHYT — CTON;

o n-L— BXO[A BbINONTHAET beHKLI,I/IlO 38I'IyCKa/OCTaHOBKI/I perynmpoBaHnA: Kno4d 3aMKHYT — NYCK, KoY
Pa3OMKHYT — CTOM.

@ NPEAYNPEXOEHUE

MapameTp r-5npw £u- {, OTAMYHOM OT nonk, BO BpeMsi HACTPOMKU HE BUAEH.
7.4 YctaHoBKa napameTpoB J1Y npu6opa

7.4.1 Hactpouka gMana3oHa permcrpauum

Mpu paboTe B pexume pernctpartopa J1Y cpaBHMBAET BXOAHYK BENUYUHY C 3a4aHHBIMU 3HAYEHUSMU U
BblJaeT Ha COOTBETCTBYOLLEE BbIXOOAHOE YCTPOMCTBO aHanoroBbii CuUrHan B Buae Toka 4..20 MA,
KOTOpPbI MOXHO NoAaBaTb HA CAMOMUCEL, UNN APYroe PErMCTPUPYIOLLEE YCTPOMCTBO.

3afaHue rpaHny auana3oHa perucTpauum:
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Tok
perucTpauum perucTpaunmn

Tnae, = 20 MA e = 20 1A

12mA 12MA

I, = 4 MA Inin. = 4 WA

HUKHMTA Bepxinii WamepeHHoe BEXHMiA HAXHY WamepenHoe
ahepen | nwanazon pervcTpauyn s 3HaveHne Trex Jpsnen e
perucTpauun perucTpauuu perucipauuy | AYaNASOH perveTPaMK | porycrpauun  3HadeHne Tree
An-L An-H An-H An-L
PucyHok 7.6 — Ecnu An-L < An-H PucyHok 7.7 — Ecnu An-L > An-H

B cnyyae ncnonb3oBaHusi aHanorosoro BY kak peructpatopa crneayert onpenenutb AnanasoH paboTbl
BY nyTem ycTaHOBK/ NapameTpoB:

* An-L — HWKHSIS rpaHuULa ananasoHa pervcTpaumm;

* An-H— BepxHsasa rpaH1ua auanasoHa peructpaumu.

@ NPEAYNPEXAEHUE

[ns BY knoyeBOro tuna atu napaMeTpbl He NOABNSOTCS.

[Jonyckaetcs 3afaBaTth NMoGble COOTHOLLIEHWS 3TUX NapamMeTpoB, KpoMe An-L = An-H, Tak kak Ha Bbixoae
MOSAIBNSAETCA HEOMNPeAeneHHbIN CUrHarn.

OuanasoH perucTpauuy Bcerga 3afjaeTca B eduHWLaxX W3MEPEHWsI BXOAHOM BenuuuHbl. [Ons
TemnepatypHbix AatunkoB (TC u TM) ananas3oH 3HaveHuii napameTpoB An-L u An-H onpepensieTca
AnanasoHom namepenust onsa HCX gaHHoro garyvka. Ons AaTynMkoB € YHUPULMPOBAHHBLIM CUTHarom
AManasoH 3HaveHwit napameTpoB fAn-L u An-H onpegensieTcs yCTaHOBMEHHBIMW  3HAYEHUAMM
napameTtpoB cn-L U Cn-H.
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7.5 YcTaHOBKa napamMmeTpoB npouecca perynumposaHus

7.5.1 3apaHune ycTaBKM perynmpyemMon Beniu4mHbl
MN3meHeHMe YCTaBKM OCYLLECTBMSETCS W3MEHEeHMeM 3HadyeHust napameTpa 57 [aHHbil napameTp
pacnonaraeTcsi B MeHio LuoF,
Bo Bpemsi paGoTbl Nnpubopa Npu HaxaTuu KHOMKK Ha HWXHEM LMPOBOM MHOUKATOPE MOSIBASIETCS
3HayeHne yctaBku 5F KoTopoe MOXHO M3MEHUTL KHOMKaMM @ @ €Cnu He yCTaHOBIeHa 3almTa
[octyna uunm naMeHeHui.
[nana3soH 3HadeHuit 5P orpaHuumBaetcs napamerpamu:

* 5L-L — HWXHSA rpaHMUa AnanasoHa 3aaaHns YyCTaBky,

« 5L -H— BepxHsis rpaHvua avanasoHa 3agaHnst YCTaBKu.

[JaHHble napaMeTpbl PacronoXeHbl B MEHIO Crck.

MapameTpbl 5L-L, 5L-H MOryT npuHMMaTh 3HAYEHUS! OT HWXKHEN 4O BEpXHeW rpaHuubl AuanasoHa
N3MEepeHUs A1 UCMONb3YeMOoro AaTyuka.

NPEAYNPEXAEHUE
Ons TI, y kKOTOpbIX BEPXHASA rpaHMua guanasoHa namepenus npesbiwaet 1000 °C,
napametpbl 5F 5L -L, 5L -H,An-L,An-H MoryT nmeTsb 3HaueHus Gonee 1000 °C. B aTom criyyae aTu
3Ha4YeHUs BbIBOAATCH Ha HXKHUI LndppoBon nHamkatop 6e3 mnaglero paspsiaa, Ha
LM POBOM UHAVKaTOpe oToGpaxaeTcs Lienoe 3HadeHve [ {00 0].
[na oTobpaxeHns n pefakTVpOBaHWUA AeCHATbIX AOnew CrefyeT OAHOBPEMEHHO HaxaTb + @,
nocrne yero Ha LU/ oto6pasutcsa [- - -. I].

MameHeHne gecaTtbix gonen ocyllecTBndaeTca 0OBbIYHBbIM o6pa30M — KHONKamu @ nnu @
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[ns Bo3BpaTa K Lienov YacTv creyet o4HOBPEMEHHO HaxaTb KHOMKU +®.

7.5.2 YcTaHOBKa pexuma perynupoBaHus
Mpnbop moxeT paboTaTb B OQHOM U3 ABYX PEXMMOB — ABYXNO3nLMOHHOE unu MNMU-perynuposanue.
YcraHoBka TpebyeMoro pexnmMa npousBoanTcs 3aJaHneM sHaveHns napamerpa LnkL:
* PLd - NAO-perynuposaHue;
* onof — ABYXNO3WLMOHHOE perynupoBaHue.
NPEAYNPEXAEHUE
Mpu perynuposaHun napameTp LntL He oToBpakaeTca Ha uHaukaTtope. NameHeHne sHaueHns
napameTpa BO3MOXHO TOSbKO MOCe OCTaHOBKWN NpoLiecca perynmpoBaHus nyTem:
« 3agaHus r-5= 5tof;
* NI3MEHEHMNSI COCTOSIHUA KIMoYa Ha AONOSHUTENbHOM BXOAe, eCn 3afeiCTBOBaHa
COOTBETCTBYOLAA (PYHKLMSA AOMOTHUTENBHOIO BXOAA.

7.5.3 YcTtaHOBKa cnoco6a ynpaBneHus

Bo Bpemsi perynupoBaHus crieayet BbiGpaTb cnocob ynpaeneHusi CMCTEMON: NpsiMoe unu obpaTHoe
yrnpasreHue.

B cnyyae npsimoro ynpaBneHuWsi 3HavyeHWe BBLIXOAHOTO CurHana perynstopa yBenuuuBaeTcs C
yBENnuyeHneM usmepsieMoll BenuyuHbl. B cryyae obpaTHOro ynpaBneHus 3HavyeHue BbIXOAHOro
CcUrHana perynsitopa yMeHbLIaeTCs C yBenMyeHneM M3MepsieMoi BenuyvHbel. Hanpumep, B cucteme
HarpeBaHusi MO Mepe pocTa TeMnepaTypbl 3Ha4YeHe BbIXOAHOIO CUrHana yMeHbLUaeTcs, 3TOT npoLecc
nmeeT obpaTHoe ynpaeneHuve.
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Cnoco6 ynpasneHus BbiGupaeTcs 3afaHnemM COOTBETCTBYIOLLErO 3HauYeHus napamertpa orEL:
* or-r — 06paTHoe ynpasreHue, UCMomnb3yeTcst ANl CUCTEM HarpeBaHus;
* or -d — NpsiMoe ynpaBneHue, UCMONb3YEeTCs AN CUCTEM OXMaXKOeHWs.

7.6 HacTtpouka oByXno3uLMOHHOro perynsaropa

mctepesnc aByxnosvuuoHHoro perynatopa HYS (B eavHuuax namepsiemon BenuuvHbl) 3agaercs B
napametpe H45E.

MapameTp HHYSE ponyckaetca uaMeHsTb B auanasoHe ot 0,0 go 999,9 ° C ans TemnepaTtypHbiX
nparymkoB (TC n TM), ot 0 o 9999 °C aons aHanorosbIx.
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Mpubop B pexvme OBYXNO3ULMOHHOIO PeErynupoBaHusi paboTaeT no ogHOMY M3 NpPeAcTaBneHHbIX Ha
puUcyHKe 7.8 TUNOB NOTUKN:

* TN noruku 1 (obpatHoe ynpaeneHue) Cocrotme sbixona
npuMeHsieTcs Ans ynpaesneHus paboTon B, "
HarpeBatens (Hanpumep, TOH) unu curHanusauum HYS | HYS §
0 TOM, YTO 3HaYeHWe TeKyLLero uamepeHust Tre
MeHblLUe ycTaBku Tyer. BY nepsoHavansHo B, Tn norwon 1
BKITO4aETCs Npu 3HaYeHNAX Trex < Tyer — HYS,
BbIkNto4aeTcs Npu Trex > Tyer + HYS 1 BHOBL B,
BKMtoHaeTcs npm Trex < Tyer — HYS, ocyliectenas HYS | HYS
TeM caMbIM OBYXMO3ULMOHHOE PEryrnmpoBaHue no
yctaeke TycrC ructepesucom + HYS; B Ton v 2

* TUN NIOrMKM 2 (NpsIMOE ynpaBreHne) NpUMeHsAeTCst
Ans ynpaeneHns paboTon oxnaantens PucyHok 7.8 — inarpammb!
(Hanpumep, BEHTUNATOPA) UMW CUTHaNM3aumm o cpabaTtbiBaHus npuGopa no Tunam
NPeBbILLEHNUN 3HaYeHNs ycTaskn. BY noruku: 1 — o6patHoe ynpageneHue; 2 —
nepBOHaYasibHO BKIOYAETCS NPU 3HAYEHUSAX npsiMoe ynpasrneHue

Trex > Tyer + HYS, Bbikntoyaetcs npm
Trex < Tyc-r— HYS.

3apganne yctaBkm (Tyer) W ructepesnca (HYS) npousBogutcsi HasHayeHWeM napameTpoB
perynupoBaHus npubopa.
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7.7 Hactpowuka NAO-perynatopa

7.7.1 O6wme npuHumnel MAO-perynupoBaHuns

Ha Bbixoge perynatopa BbipabaTbiBaeTcs ynpasnstowmii (BbIXogHoM) curHan Yi, AeiicTBMe KOTOporo
HanpaeneHo Ha yMeHbLLEHNe OTKIoHeHus E;:

n

1 1 AE;
Yi=— | Ei+— ) EAt, —
i Xp < it ™ ; i am TﬂAtI/IBM)

rae Xp — nonoca nponopLyoHanbHOCTU (HacTpansaemblin napameTp F);

Ei — pasHocTb Mexay 3agaHHbIMU Tycr N Tekywmmu Ti HaYeHMeM u3MepsieMor BEenUYMHbI, WIn
paccornacosaHue;

Tn — MOCTOsSIHHAs BpeMeHn AuddepeHuMpoBaHust  (HacTpavBaemblii  napameTp o —
«anddepeHunanbHas noctossHHas MUO-perynaTtopay);

AE; — pasHocTb Mexay AByMSl cocefHUMU namepenunsamm Ei n Eis;
Atyaw — BpeMsa Mexay ABYMS coceqHUMM namepeHuamu Tin Tig;

Tw — MOCTOSIHHasi BPEMEHU WHTErpupoBaHus (HacTpauBaemblii napameTp ¢ — «UHTerpanbHas
nocrosHHasa MNA-perynsatopanr);

n
Z EiAthsm
=0 — HakonneHHaa cyMmmMma paCCOrﬂaCOBaHVIVI.
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W3 popmynbl BUAHO, 4To BO Bpems MN[-perynupoBaHusi curHan ynpasneHus 3aBUCHT OT:
* pPasH1Lbl MeXAay TEKyLUM napameTpom Tin 3agaHHbIM 3HaYeHnem Tyer uamepsiemMon BenuimHbl E;

1

KOTopasi pearvpyeT Ha MrHOBEHHYIO OLLUMOKY perynMpoBaHust (OTHOLLEHMS Xp);
AFE;
+ CKOPOCTM M3MeHeHus napameTpa Atusy, KOTopasl NO3BONAET YNyULLMTL KAYeCTBO NEePEXOAHOro
1 AE;

r

A o .
npouecca, BolpaxeHne ~ Xp Atusy Hasbisaetcs andbdbepeHLmanbHON CocTaBnsaoLLein
BbIXO[HOMO CUrHana;

n

Z EiAtm3M

* HAKOMMEHHOMN OLUMGKM perynmpoBsaHusa i=0 , KOTOpaa no3BondaeTt ,D,O6MT|:CF| MakcumanbHO
11
Y — EiAtnam
6b|CTpOrO OOCTMXEeHNA TemnepaTypbl YCTaBKU, BblpaXeHne-*p Ti Ha3blBaeTCA

I/IHTeraJ'IbHOVI COCTaBNALEeN BbIXOQHOMO cUrHana.

Ona addektuBHon pabotbl MU[-perynstopa cnegyer yCTaHOBWTb NpaBUIlbHble AN KOHKPETHOro
obbeKkTa perynupoBaHns 3Ha4yeHUs Ko3MULMEHTOB Xp, Ty U T4, KOTOPbIE MOXHO OnpeaenvTb B
pexume aBTOHACTPOWKM UMW B PEXMME PYYHOW HACTPOMKM.
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7.7.2 NMapameTpbl HACTPOWKHM

7.7.2.1 30Ha HeYYBCTBUTENbHOCTH

30Ha HeYyBCTBMTENbLHOCTM 3afaeTca B Napametpe cdh. [MapameTp ob ycTaHaBnvBaeTcs B eauHuLax
nN3MepeHust BXoaHoW BenuuuHbl B gnanasoHe 0,0...20,0 °C anst TemnepatypHbix gatyukos (TC u TI),
0...200 °C — gns aHanoroBbIX.

Y100bI VCKIMIOYNTb N3NULHne cpabaTbiBaHus Y '

| '
perynstopa npv He6onbLLIOM 3Ha4YeHUn PP ! : panoe
paccornacoBaHus Ej, ans Bblumcnenus Y; ncrnonbayetcs ynpasnexe ' ' ynpasnere
YTOYHEHHOE  3HayeHue Ep, BblUMCIIEHHOE B (arpes) ! T (oxnaxetie)

o
COOTBETCTBUM C YCIIOBUSIMU: : . T
« ecnu |Ej| < Xg, TOEp = 0; VX | X
e

cecnu E; > Xd, TO Ep =E —Xd;

« ecnM Ei<— Xg, To Ep = i + Xa, PucyHok 7.9 — PerynupoBaHue curHana B

30He HeYyBCTBUTENBHOCTH
rae Xd — 30Ha HeYyBCTBUTENBHOCTY.
Torga npubop OydeT BblgaBaTb YMPaBMSIIOWMIA CUrHaN TOMbKO MOCHEe TOro, Kak perynupyemas

BeNMYMHa BbIAAET M3 3TOW 30HbI. 30Ha HEeYYyBCTBUTENTIbHOCTU HE [0JDKHa npeBblllaTb Heo6xo,ummy}o
TOYHOCTb perynnpoBaHua.

7.7.2.2 CKOpPOCTb U3MEHEHUSA YCTaBKN

Ecnn 3HayeHne YCTaBku cneanyer namMeHuUTb B npouecce pa6OTbI, TO nepexoq C O4HOro 3Ha4YeHusa Ha
Opyroe MOXHO CrnaaunTb, 3agaB «CKOPOCTb MUSBMEHEHUA YCTaBKU».
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Heobxoanmasi CkopoCTb OnepaTMBHO 334aeTcsl kak 3HaueHue napameTpa wo5F Ecnu 3HaueHue
napametpa uS5P OTNMYHO OT HyNsl, yCTaBka MEHSIETCS He CKaykoM, a Mo JIMHEWHOMY 3aKOHY C 3aflaHHOW
CKOPOCTbHO.

B kauecTBe HayanbHOW YCTaBKM MPUHUMAETCS TEKyllee 3HayeHue perynmpyemMoro napameTpa Ha
MOMEHT BKITOUYEHUS perynsitopa, Toraa Kaxayto MUHYTY yCTaBka perynstopa UsMeHsIeTCs Ha BeNUYuHY,
3aaHHy'0 B 9TOM napamertpe.

B cnyyae vcnonb3oBaHWs CKOPOCTM M3MEHEHWSI YCTaBKW BO3pacTaeT Bpems Bbixoda Ha pabouuii
pexum. [MoaTomy, ecnu 3afdepxka MPUBOAMT K HeyAOBIETBOPUTENbHLIM pesynsTatam, Hy>KHO
YBENUYUTb 3HAa4YEHMEe 3TOro napamMmeTpa Unm OTKIIYUTL ero AeNCTBIE.

7.7.2.3 OrpaHu4yeHue BbIXOQHOIO CUrHana
OrpaHuyeHust BbIXOLHOIMO CUrHarmna OCyLLeCTBATCS NnapaMmeTpamu:
* oL -L — orpaHnyeHne MUHUMATILHOTO 3HaYEHMS BLIXOAHOMO cUrHana Yorp min;
* oL -H— orpaHnyeHne MakcyManbHOro 3Ha4eHust BbIXOAHOro curHana Y orp max;
* oL — orpaHu4eHne CKopoCTU N3MEHEHs BbIXOAHOTO CUrHamna Vorp.
OrpaHnyeHre MUHUMAIbHOTO 3HAYEeHUSI BLIXOAHOTO curHana Yorp min YCTAHABNMBAETCS B MPOLEHTaX U
MOXeT NPUHUMaTk 3HaYeHust oT 0 A0 Yorp max. ECN paccuntaHHOe 3Ha4eHne BbIXOAHOrO curHana, B Tom

yncrie B pexumax «Ownbka» n «OcTaHoOBKa perynmpoBaHusi», MEHbLLIE YCTaHOBIIEHHOTO B NapamMeTpe
Y orp min, Ha BbIXOA, perynatopa byaet BoigaH curdan Yorp min (%).

OrpaHunyeHre MakcMManbHOro 3Ha4eHNs BbIXOAHOTO cUrHana Yorp max YCTaHaBNIMBAETCS B NPOLIEHTaX U
MOXET NPUHUMATb 3Ha4YeHns OT Yorp min 40 100. Ecnn paccumtaHHoe 3HayYeHne BbIXOAHOrO curHana, B
ToM uucne B pexmmax «Owmbka» n «OcTaHOBKa perynupoBaHusi», Gonblle YyCTaHOBMEHHOro B
napameTpe Yorp max, Ha BbIXOA perynaTopa 6yaeT BbliAaH curHan Yorp max (%).
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OrpaHuyeHne CkopoCTN M3MEHEHMS BbIXOAHOMO CUrHamna vorp OnpeaensieT MakcumarnbHO AOMYyCTUMYHO
CKOPOCTb M3MEHEHWS BbIXOAHOro curHana. OrpaHnyeHne ycTaHaBMMBaeTCs B MPOLEHTax B CEKyHAy
(%/c) v BbluMCHIAETCA NO hopmyne:

9 o Yrorp.ma.x — lorp.min
orp At ’
YBmxA YBbIXA
100%|- = = = = = — — — — — 1 Y orp.max
7

. 1
Yorpmaxf — — — — — — — — |
I 1 |
I 1 |
I 1 :
I 1 0
1 1 |

Yorp.mi 1 1
erp-min 7 I I Yorp.min !
7 | | |
7 ! 1 > ! !

Yorp.min Yorpmax 100% Ynun : L5
At Lt
e —————
PucyHok 7.10 — OrpaHuyeHune 3Ha4eHus
BbIXOAQHOro curHana PucyHok 7.11 — OrpaHuyeHme CKOPOCTM U3IMEHEeHUs
curHana
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7.7.2.4 Tepuopn cnenoBaHus yNpasnsiioWMX UMNYbLCOB

B cnyyae wncnonb3oBanus MNWO-perynatopa ¢ BY aguckpeTrHoro Tuna crnepyeT yCTaHOBWUTL Mepuop,
crnefoBaHua yNpaBnsiowWmnX UMNYNbCoB — napameTp LF [pu aHanorosoM ynpaeneHun 3HadeHue
napametpa LF He BnusieT Ha pa6oTy npuGopa.

3HayeHve nepuogda crnefgoBaHus [P onpedensieTcs nNpu nposedeHUM aBToHacTpoiiku. Mapametp LF
crnepgyeT ycTaHaBnvBaTh B AvanasoHe 1...250 cekyHa,.

MoBbILEHNe YacTOThl YCKOPSIET peakumio perynstopa Ha BHellHWe Bo3MylleHus. B naeane vyactota
MMNYNbCOB YNpaBreHust AoMKHa CoBMaaaTe ¢ YacToToit onpoca Aatunka. B crnyyae ucnonk3oaHus
3MEKTPOHHBIX KITHYeN (TMPUCTOPOB, CUMUCTOPOB) PEKOMEHAYETCS yCcTaHaBnmeaTth LF = 1...2.

YBenuueHue nepvoga cregoBaHUs yNpaensitolyMX WMMYNbCOB MPOATIEBAET CPOK CryXGbl CUIOBbIX
KOHTaKTOB MNpPU MWCMONb30BaHWUN 3MEKTPOMArHUTHbLIX pene Wnu nyckaTens, HO MOXEeT YXyAWWUTb
Ka4yeCTBO PErynuMpoBaHusl.

ABTOHacTpoKa onpegensieT 3HadveHue LF, kotopoe He 6ymer oTpuuatensHo BRUsATb Ha paboTy
CUCTEMBI.

7.7.2.5 YcTtaHOBKa NapamMeTpoB pexuma py4Horo ynpaBsneHus MAQ-perynstopom

B pexum PY4YHOro ynpaslieHUA MOXHO nepeviTu TONbKO Mpwu cne,qyrou.l,eﬂ KOMOMHaUuM 3HaYeHunin
napameTpoB:

o Lakl = P4,

* r-5 = rLin (Npn cnonb3oBaHWUM LOMOMHUTENBHOMO BXO4A):
— KItoY Pa3oMKHyT ans Eu- { = n-g;
— KIHOY 3aMKHYT Ans Eu- { = n-L.

* At =5taf

64



B atom cryyae nosiensietcs rpynna Lafn.

Mpv nepexoge K nepBoMy napameTpy rpynnbl LAAn Npubop ycTaHaBNMBaeT pPEeXWUM Py4HOro
ynpaeneHns, perynsTop aBToMaTuyecku OTkMoYaeTcs, 3acsevnsaetca csetogvo PYY. Ha BepxHem
uncpoBoM uHAOMKATOpEe OTOOpaxaeTcs 3HaYeHue W3MEPEHHOM BENUYUHBLI, Ha HWKHEM —
ycTaHaBMBaeMoe 3HaueHWe BbIXOOHOTO CuUrHana perynstopa o-£d.

PucyHok 7.12 — Pexxum py4yHoOro ynpasneHus

Kionkamn @& u & moxmo yCTaHOBUTb 3HaueHue o-fFd B auanasoe 0..100 (Ha 3HaveHus
HaknafblBalTCA OrpaHUYeHUst MOLLHOCTM OT al-L Ao ol -H). Mpubop ocylecTensieT npeobpasoBaHue
3TOro curHana Ans ynpaenenus BY1.

MapameTp o — TeKyllee paccuMTaHHoe NpuBOpPOM 3HAYEeHME BbIXOAHOW MOLLHOCTM, KOTOPOE MOXET
OTNMYaTLCA OT 3HaYeHWsl NapameTpa o-£d U3-3a AeicTBys NapameTpa orl rpynnbl Adu, 3anpeLuatoLyero
pesKoe N3MeHeHne MOLLHOCTH, BbiAaBaeMoi Ha BY 1.
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Mocne yctaHoBKK TpeByemoro 3HauYeHVst MOLLHOCTM B MapameTpe a-£d, cneayet nepenTu K napameTpy
0. U y6eauTbLCs, YTO TEKyLLasi MOLLHOCTb [OCTUIMA 3HaYeHWs!, yCTaHOBMNEeHHOTo B a-£d.

Ecnn B napametpe orl YCTaHOBJIEHO 3Ha4YeHue 100, BbIXOAHAs MOLLUHOCTb NepefaeTcs Ha BbIXO4
MrHOBEHHO.

Bbixog 13 pexnma BbINONTHAETCA HaXXaTnuem u yaepxaHmem KHOMKn Ha 4-6 CeKyHA.

7.7.2.6 YcTaHOBKa pexuma 6bICTPOro BbixoAa Ha yCcTaBKy
BkntoueHne pexunmMa ocyLiecTensieTcs sagaHuem ~AnF = on.

JaHHbli pexum obecrneynBaeT BbIXOL Ha 3aaHHOe 3HaYeHWe Temnepatypbl C MaKCMMarnbHON
CKOPOCTbIO ¥ MUHMMAaTbHbLIM NepepPerynimpoBaHueM.

B HavanbHbIi MOMEHT perynupoBaHus npubop paboTaeTr nO 3aKOHy ABYXMO3ULMOHHOIO
perynuposaHus. B cnyyae npubnuxeHns usamepseMoOn BeNMUYMHBLI K 3HAYeHWIo ycTaBku npubop
HaumHaeT pabotatb no MN[O-3akoHy.

BHUMAHUE
A Mocne BkMOYEHNS pexnMa, a Takke nNpu nameHeHnm koadduumentos MNNA-perynatopa
(napameTpbl £, , d), cnegyeT NpoBECTU aBTOHACTPOWKY.

7.7.2.7 Hactpoika coctosiHusi BY B pexxume «OctaHOBKa perynvpoBaHus»

B pexvume ABYXMO3WLMOHHOMO PErynMpoBaHusi MpW OCTaHOBIIEHHOM perynupoBaHum pabota BY1
GriokvpyeTcs (NepeBoanTCs B COCTOSIHWE, ONpeAeneHHoe B NnapaMeTpe onsk).
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Mpn octaHoBnernHom [MW[-perynupoBaHnn BY1 nepesBogunTcs B COCTOsiHWE, OMpeAeneHHoe B
napametpe rdSk:
* ecnu nd5k = o, NpuGOp BbIAAET BbIXOAHOW CUrHar, paBHbI NocrnegHeMy (onpeaeneHHoMy Ao
OCTaHOBKW perynupoBaHusi) 3Ha4eH o BbIXOAHOTO CUrHana;

* ecnu nd5k = AuSk, NpuGop BbiAAET BLIXOAHOW CUrHAr, PABHbIN 3HAYEeHUI0, YCTaHOBIIEHHOMY B
napametpe ru5t.

7.7.2.8 HacTpowka coctosiHus BY B pexxume «Owmnbka»

B cnyyae obHapyxeHus kakoi-nmbo owwmnbku npubop npekpaliaer perynupoBaHue, W BbIXOLAHON
curHan perynsropa npuHUMaeT 3HadeHue, onpeferieHHoe B napametpe onfr Npu ABYXNO3ULMOHHOM
perynuposaHuu unu B rufr npu MAL-perynnposaHum.

B cnyyae cpaGaTbiBaHWsi YCTpOWCTBA OGpbIBA KOHTYpa BLIXOAHOW CUrHanm perynstopa Takke
MPUHUMAET 3HadyeHue, ornpedeneHHoe napameTpom onfr unu rufr. BbIKMIOYEHWE curHana Tpesorut
OCYLLIECTBMSAETCA YCTAHOBKOW 3HadveHuss SkoP B napametp r-5. BosoGHoBneHne paboTtbl perynstopa
OCYLLECTBISIETCS YCTaHOBKOM 3HaueHusi~Lin B napameTp r-5.

7.7.3 ABTOHacTpoiiKa

ABTOMaTM4ecKasi HacTpolika (aBTOHACTPOWKa) NpegHasHa4YeHa aAnst onTUMarnbHON HAaCTPOWKM CUCTEMbI
perynnpoBaHus HenocpeacTBEHHO Ha 0ObeKTe.

[nsa 3anycka aBTOHaCTPOWKY CrieayeT:
1. 3agatb yctaBky perynatopa 57
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CD NPEAYNPEXOEHUE

3HayeHne 3afaBaeMon yCTaBku JOMKHO cocTaBnsTh 0,75-0,85 ot makcumanbHO
[0MNyCTUMOTO 3HaYEHNs perynupyemMon BenuymHbl AN AaHHOMO TEXHOMNOrMYeCcKoro
npotiecca.

2. 3apatb 3Ha4yeHue riin B napametpe r-5.
3. 3anycTuTb HacTPOMKY 3adaHneM 3HaveHus riin B napameTpe AL, Npu 3anycke aBTOHACTPOMKM
3aropaetcs ceetoamoa AH.
Bo Bpemsa aBToHacTponkum npubop paboTaeT Kak ABYXMO3WUMOHHBIN perynatop. Cuctema
ocyLecTBnsieT konebaHus, BUA KOTOPbIX NpUBeaeH Ha pucyHke 7.13.
T°C
sP

SPi2

0 tc

PucyHok 7.13 — KonebaHus B cucteme «HarpeBaTenb»

B pesynbtaTe aBTOHacTpoVkM NpuOBOP BLIYUCASIET ONTUMArbHble 3HadYeHus koadpduumerTtos MUO-
perynatopa (Xp, T, Ta) ANS OaHHOW cuctembl. Kpome Toro, NpovcxoauTt onpefeneHve NnocTOsiHHON
BPEMEHM BXOAHOIO criaxwusatoLero dunstpa Tg, nepuoaa cneaoBaHns ynpaensoLmMx UMNynbCcoB Ten
1 pekomMeHZyemoe 3HaveHue napametpa rAnF.

Mocne okoH4aHUs aBTOHACTpPoNnku ceeToamon AH racHet, npnbop aBTOMaTUYECKN NepexoauT k pabore.
B cnyyae cbosi B npouecce aBTOHacTPOMKM ee BbINONHeHue cpasy npekpaluaetcs, csetoamon AH
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muraert. [10aToMy Mpu BbIMOMHEHVM aBTOHACTPONKN ocoboe BHMMaHvWe Hado yaenvTb 3awmte npubopa
OT pPasfUyHbIX BHELUHWX BO3AEVWCTBUA W 3MEKTPOMArHUTHbIX MOMEX, a Takke YCTpaHUTb
HexenaTerbHble BHELLHWE BO3MYLLIEHUSI HA 06BbEeKTe perynnpoBaHus.

BHUMAHUE

A 1. B pexxvme aBTOMaTN4eCKON HACTPOWMKN COXPaHAETCS BO3BMOXHOCTb A1 UBMEHEHUS
napameTpoB PYHKLMOHMPOBAHUSA U CMeHbl pexumMa paboTbl npubopa.
CucremaTnyeckoe 1Cnonb3oBaHNe 3TOM BO3MOXHOCTUN HE PeKOMEHAYeTC s, Tak Kak
M3MEHEeHWe NapameTpoB NN PEXMMOB HapyLLAeT NPOLECC HACTPONKN 1 NPaBUMNBHOCTb
pacyeTa napameTpoB He rapaHTUpyeTcs.

2. CnepnyeT NposiBNATbL OCTOPOXHOCTb BO BPEMS MCMONb30BaHUS pexuma
aBTOMaTUYeCKON HacTpowku. Micnonb3oBaTb ero pekoMeHayeTcs TONbKo Toraa, koraa
[AonyckalTcs 3aMeTHble konebaHusi TEXHONMOrM4eckoro napameTpa OTHOCUTENbBHO
yctaBku. Ecnn pabota B Takom pexnme HegonycTuma, napametpbl MNU-perynstopa
cnegyert 3ajaBaTb BPYYHYHO, UCXoas M3 HGopmMaLummn 06 MHEPLMOHHbBIX CBONCTBaX
obbekTa.

7.7.4 PyyHas nogctpoika NMUA-perynsaTtopa
PyyHasi nopcTporika OCyLecTBRsieTCs WTepauuoHHbIM METOAOM C OLEHKOW mpouecca no AByM
nokasartensm:

* HanMuno konebaHuii;

* HanNUuMo Nepexofa rpacuka perynvpyemomn BenuymHbI Yepes yCcTaBky.
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B psige cnyyaeB gaHHble AENCTBUSA He MOryT ob6ecneunTb KadyecTBeHHyto HacTponky M-
perynsTopos:

* CUCTEMbI C HEMPOTrHO3VMPYEMbIMW BHELLHVMU BO3MYLLIQIOLLIMIMUY BO3AENCTBUSAMY;

* CUCTEMbI C Pa3HOPOAHLIMU Harpy3kamu (Hanpumep, MBC gHem u Bevepom).

(D NPEAYNPEXOEHUE
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B 3aBucMMOCTM OT NokasaTernei KOpPEeKTMPOBKa NapaMeTPOB OCYLLECTBIIAETCS N0 PEKOMEHAALMSIM:

* YBenuueHve napametpa K, (ymeHbLieHne Xp) e
cnocobcTByeT yBenuyeHnto bbiIcTpoaencTBIS
perynstopa. OgHako amnnutyga konebaHum
perynvpyemoii BenM4nHel MOXeT Bo3pacTut 4o
HeJonyCTUMOrO YPOBHS.

* YmeHbLueHne Ky (yBennyerue Xp) cnocobetsyert
YMeHbLUEeHNIo konebaHuin perynupyemon
BEMWYMHbI, BNIOTb A0 UcHe3HoBeHus. OgHako npu
3TOM yXyALuaeTcs 6bicTpoaencTBMe perynsropa u te
NOBbILLIAETCSA BEPOSITHOCTb KOnebaHun
perynupyemoii BenMuuHel.. Wneansho Ty Cnnuwkom mano

* [pn 3aBbILeHHOM 3Ha4YeHun Ty, NpoLiecc noaxoaa
perynupyemMoi BennynHbl K yCTaBke CTaHOBUTCS Yeragka — —f— -
OHOCTOPOHHUM Jaxe Npu Hannymmn konebaHui.
[Mpu atom GbICTpOAenCTBUE perynatopa T, Cavuwikom Benviko
yMeHbLUaeTcs.

* [pun 3aHMWxeHHOM 3Ha4eHun T, nosBnsieTcs
3HaUUTEMNbHBIN Nepexon perynupyemMon BenuymHbI T.°e
Yyepes ycTaBky. OfHaKO Npu 3TOM CyLLIECTBEHHO
yxyaLwaertcs ObicTpogencTBme perynsaropa u
NOBbILLIAETCSA BEPOSITHOCTb KOnebGaHun
perynmpyemon Befnm4ymnHbI.

* YBenuueHue T, cnocobcTBYET NOBLILLEHWHO
ObicTpogencTBusa cuctemMol. OgHaKo Npu 3ToM
NOBLILLAETCH €€ YYBCTBUTENBHOCTb K MOMexaM 1

WpeanbHo Xp camwkom Mano

Ycraska +— —f— -

Xp CJ/IULLKOM BEJIMKO

t,c

T
Wneansho 3 CAMLLIKOM Mano

Ycraska —— —; -

Tq C/IMLLIKOM BEJIMKO
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BO3MOXHO MOSIBIIEHME BbICOKOYACTOTHbIX KonebaHum perynmpyeM0|7| BENnn4nHbl C MarbiM
nepmnoaom.

Mpu onTMmanbHOW MOACTPOliKe perynatopa rpadguk T.°c

perynupyemMoin BenuumHbl JOMKEH UMETb MUHUMarbHOE Ay As
3HaveHWe nokasarens owmnbku perynuposaHus (A1) npu
[OCTaTouHO cTeneHu 3atyxaHus ¢ = 1 — As/A1 (0,8 ...
0,9).

YcraBka — — —

7.7.5 NMpumep py4How HacTporiku MUL-perynsaTopa
[ns HacTpouku MNMUI-perynsitopa cnegyet:
1. Ha npnbope yctaHOBUTb (AMana3oH napameTpoB npuseaeH B MpunoxeHun Hacmpausaembie
napamempsbi) cnegyoLmne 3Ha4YeHUs:

* Xp = 9999;
e Ty = 0‘
*13=0.

2. 3apaTb yCTaBKy.

3. B xoae HabniogeHui hukcrpoBaThb 3HaYeHWs perynmpyemMoro napamMerpa (CKopocTb U BpeMsi
NoAXoAa K ycTaske).

4. B xofe HaCTPONKN pykoBOACTBOBaTLCA mabnuyed 7.1.

72



Ta6nuua 7.1 — OnucaHue wWaros npumMepa

LWar MapameTpbl OueHka npouecca PeweHune
1 Xp =9999 [lonro noaxoamT K ycTaBeke, He YMeHbLwnTb Xp (B ABa pa3a)
™m=0 nepecekaet
73=0
2 Xp = 5000 BbicTpee nogxoauT k yctaske, He YMeHbwnTb Xp (B ABa pa3a)
™m=0 nepecekaet
73=0
3 CpaenaTb HECKOMNbKO UTepauuii, 40 Tex Nop, noka NosiBATCS Mapaverp T
npusHaku konebanuin. Uameputs nepuog (Tk). Ansa cneaytouei
nTEpaLMN MOXHO NPUHATBL Ty = Ty / 2 ANSA yCKopeHusi npolecca Yerapa — — — ——— —— 11— —
HacTpowkn L e =
|
I
I
|
! Bpems
Bpewms HaGnioaenvs ! P
I
4 Xp =500 OueHb 6bICTPO NOAXOANT K ycTaBke, He | 3adhukempoBaTb Xp, UBMEHUTD Ty
Tw=Tk/2 nepecekaer, konebaTenbHOCTb
T = ycununach
5 Xp =500 MoaxoauT K ycTaBke, He nepecekaeT YMeHbLWNTb Ty (B ABa pa3a)
v = 2000
T =
6 Xp =500 lMoaxoauT K ycTaBke, He nepecekaeT YMeHbLWnTb T4 U Xp (B ABa pasa)
= 1000
T =
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MpopomxeHue Tabnuubi 7.1

LWar MapameTpbl | OueHka npouecca PeweHune

7 CprenaTtb HECKOMbKO UTepauuii, 40 Tex nop, noka perynupyemasi | Mapaverp
BEMNMUMHa He NepeceyeT yCTaBKy 1 HauHeT KonebaHns oKono
3TOro 3HaYEHUs Yeraska

8 Xp=125 Perynupyemas BenuunHa nepecekna Mapaverp
Tw =250 ycTaBky. [poBepuTb COOTHOLLEHNE
=0 amnnntya A3/A1=0,1 Yoraska

Ecnu konebaHusi yaosneTsopsitoT
YCIMOBWIO — PETYNSATOP HACTPOEH.
Ecnu HeT — dhukenpoBsathb Ty U Xp,
3a0atb T =Tu/5

Bpevs Bpems
9 Xp =125 MpoBepuTb cooTHoLweHne amnnuTya A3/ A1=0,1
v =250 He ynoBneTBopsieT ycrnoBuio — yMeHbLWnTb i Ha 10 %
T,=50
10 Xp =125 Perynsatop HacTpoeH
v =250
T3 =40
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7.8 HacTtpouka komnapatopa u yctporctBa «LBA»

[na Gonee 3dhdEKTMBHOrO KOHTPONS Haj npoueccaMmu perynuposaHus B npubope umeetcs
nornyeckoe yCTponcTeo, paboTatoLlee No NpUHLMMY KoMnapaTopa, a Takke YCTPOMCTBO onpeaeneHns
0o6pbiBa kOHTYypa «LBA».

O6a ycTpoiicTBa ynpaBnsioT pasfMyHbIMU CUTHANU3UPYIOLLMMK YCTPOUCTBAMU, HANpUMep, crupeHamu,
raMnamu, GrnoKMPOBOYHBLIMY BbIKIOYATENAMU, GrOKamMW NMPUHYAUTENBHOTO (aBapUNHOTO) OXNaXAEHMUS
UMW HarpeBaHus U T. M.

CuvrHanbl aBapyHON CUrHanm3aumm KoMMmyTupytoTces yepes cxemy «UJNTN» n moryT ynpaenaTb TONbKO
BY kntoyeBoro tuna.

O cpabaTbiBaHAM NOTMYECKOr0 YCTPOMCTBA CBUAETENbCTBYET BKIIOYEHUE COOTBETCTBYIOLLErO
cBeToAMOAa Ha NuueBon naHenu (AL unu LBA).

7.8.1 Hactpoiika KomnapaTopa

B 3aBMCMMOCTM OT CUCTEMbI PETYNNPOBAHUSI MOXHO 3aaTk nNapameTpbl cpabaTbiBaHus komnapaTtopa,
CUrHanu3vpyioLLEro O BbIXOAE Perynimpyemon BENUYMHBI 3a JONYCTUMbIE Npeaenb.

Mpu HacTpoiike kKOMNapaTopa criefyeT 3aAath TUM JIOMMKK ero cpabaTbiBaHus B napametpe ALE.

B npu6ope 3anoxeHo 11 TMNOB Normkx cpabaTbiBaHNA koMnapartopa — 3agaeTcs nopor cpabatbiBaHus
komnapaTtopa X u ructepesuc HYS ans ycTpaHeHWUs HeHyXHbIX cpabaTbiBaHuil n3-3a konebaHui
KOHTPONIMPYEMOI BEMNMUMHBI BOKPY MOPOroBOro 3HaYeHUs!.

Komnapatop curHanuanpyet 06 aBapuiHoOM cutyaumm, Ho perynstop npogorkaeT paboTtarsb.

®yHKUMSA BNOKMPOBKM NEPBOro cpabaTbiBaHWS NMO3BOSISET UCKIIOUMTL BKIOYEHUE CUTHANM3aUmm cpasy
rocne BKIHYEHNS NUTaHNS.
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Wcnonb3oBaHne OroKMpOBKM WMMEET CMbICH, Harnpumep, Mpu YCTaHOBKE B CUCTEME HarpeBaHus,
MOCKOMbKY, Kak MpaBunio, 3Ha4YeHne N3MepsemMoi BEMUYMHbLI B 3TOW CUCTeMe M3HaYarlbHO HaxoauTces
HKe ycTtaBku SP.

Ta6nuua 7.2 — Tunbi NOrukun cpabaTbiBaHMA KOMNapaTopa
NapameTp ALE Tun curHanusaumm CocTosiHMe BbIXOAHOIO yCTPONCTBA

o CurHanusauus BbIKMOYeHa

ol MzmepeHHaﬂ BenunynHa BbIXOOUT 3a X X

3afaHHbIN Anana3oH
Brn. — R <+
Bbikn.— — — b _
HYS sP HYS
oc MN3mepeHHas BENUYMHA NPEBLILLAET YCTaBKy X
SP perynsitopa Ha X
Bkn.— - — - = L
BbIkn. — - -
sP HYS
o3 M3mepeHHast BenuunHa meHblue yctaBku SP X
perynstopa Ha X
BH. ] -+ -=-=--
-
Bbikn.— — . —
wvs|, 5P
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MpopomxeHue Tabnuubl 7.2

NapameTp ALE Twn curHanusauum CocTosiHMe BbIXOAHOMO YCTPONCTBA
o MN3mepeHHas BenuumnHa HaxoamTcs B X X
3afjaHHOM AunanasoHe
Bkn. — — — _
Bblkn. —p— -- 55"
HYS HYS
g AnarnorunyHo I { ¢ 6rIokMpoBKoii NepBoro cpabaTtbiBaHms
b AnanoruyHo L2 ¢ 6rokvpoBKoii Nnepeoro cpabartbiBaHus
o7 AnanoruyHo 7 ¢ 6nokvpoBKoii Nnepeoro cpabaTtbiBaHus
b MamepeHHas BennunHa npesbiwaet X no X
aBCOmMOTHOMY 3HaYEHNIO
Brn. - — - — - I
Bomkn—p L1 T
HYS
o9 M3mepeHHas BennynHa MeHblue X rno X
aBComMOTHOMY 3HaYEHIO
Brn. — -
3
an(n.___o____ ——
HYS
i AnanoruyHo G5 ¢ 6riokupoBKoi nepsoro cpabatbiBaHus
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MpopomxeHue Tabnuubl 7.2

NapameTp ALE Tun curHanusaumm CocTosiHMe BbIXOAHOMO YCTPONCTBA

i AnarnoruyHo 9 ¢ 6r1okMpoBKoii Nepeoro cpabaTtsiBaHus

* 3aBoackas ycraHoska — 0.

X — nopor cpabartbiBaHusi, napameTp AL-d (rpynna Cack),
HYS — ructepesuc, napameTp AL - H.

PaCCMOTpVIM npuMmep curHanmsaumm ¢ TMNoOM JIormku 5 B cucteme HarpeBaHuA.

Ha pucyHke 7.14 nokasaHbl Aguarpammbl  paboTbl T

KomnapaTopa 6e3 GrokMpoBKkM NepBoro cpabaTtbiBaHUS X

(Tvn norvkm 1), n ¢ GNIOKMPOBKON (TUM NOTWKK 5). i

B cryyae MCMOMb30BaHWS TUMa MOTMKW 1 B MOMEHT ! m m
BKMOYEeHWs1 npubopa, Koraa perynvpyemasi BenvuuHa

Hwke nopora Tyer — X, NPOUCXOAMT HexenaTenbHoe e —— t
cpabaTbiBaHne komnapaTtopa (3oHa |), korga peanbHO B,

aBapuiiHoW cuTyaumm HeT. B cnydyae wcnonb3oBaHWs

TMNa nOrMkM 5 HexenaTenbHoOro cpabaTtbiBaHua He BbicL, o porv
rlpOMCXO,CWIT. Curxanuaaums t
Mocne BkntoyeHWs npubopa BbIxoh komnapaTtopa byaer B,

HaxoOuWTbCA B COCTOSIHUM  «BbIKN» [0  MEpBOro BhK. Tan R §
npesbiweHns nopora Tyer — X, W TOMbKO KOrAa T
perynupyemasi BennymMHa CHoBa BbIAET Ha nopor Tyer —

X (atan Ill), BLIXOA KOMMapaTopa BrepBabie nepeiaeT B PucyHok 7.14 — CpabarbiBaHue

COCTOSIHME «BKITIOYEHO» — CUrHanusaumsi cpabortaer.  CUrHanusauuu B cMcTeMe HarpeBaHus
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Hanee komnapatop 6yaeT pabortarb Takke, Kak C TUNOM norvku 1.

Mocne BbiGopa norukn cpabaTbiBaHWs crnegyer HacTpouTb Mopor cpabaTbiBaHus U rucTepesuc
KomnapaTopa — napameTpbl AL -d n AL -H cOOTBETCTBEHHO.

Mpw ycTaHoBKe B Napametpe ALE 3HaueHus 0 komnapatop GyaeT BbikMoyeH, a napameTpbl AL-d, AL-H
HEeAoCTYMHBbI.

MapameTp AL-H MOXeT MpuvHMMaTb 3HaYeHus B AuanasoHe oT 0 0O BepxHeW rpaHuubl AuanasoHa
N3MepeHUst CMonNb3yeMoro AaTymka.

MapameTp AL-d MOXET NPUHUMATL 3HAYEHUSI OT HWKHEN JO BepXHeMn rpaHuLbl AManasoHa U3MepeHust
MCMONb3YeMOoro AaTymka.

7.8.2 CurHanusaums o6 obpbiBe B KOHTYpe perynmpoBaHus

[ns 3agaHus BpeMeHW OMarHoCTMKM oBpbiBa KOHTypa (napameTp LbA) cneamyer nepeitv B rpynny
napameTpos Adu.

Ecnu 3HaueHve perynupyemoro napametpa He MeHSIeTCs B TeYEHWE ONpEeaEeneHHOro BpemMeHu npu
nogaye MakcMmarnbHOro (MUHMMAanbLHOO) YNpaBnsioLLEro BO3AENCTBUSA, TO B KOHTYPe perynnpoBaHus
npousowlen o6pbiB. Torga Ha COOTBETCTBYIOLWMIA BbIXOS BblaaeTcs curHan. Pabota curHanusauyum o6
obpblBE KOHTypa onpeaensieTcs ABYMsi napameTpamu: «Bpemsi AMarHoCTWKM obpblBa KOHTypa» W
«LUMPUHA 30Hbl ANArHOCTUKN OGpbIBa KOHTYpa».

YCTpOWCTBO BblZ4aeT CUrHam TPeBoru, ecnv Nno WCTeYeHUM BpeMeHW OMArHOCTUKM obpbiBa KOHTypa
N3MepPEHHOE 3HaYeHNE HE U3MEHUIIOCH, @ UMEHHO:

* N4 npouecca Harpesa npu MmakCMmarnbHOM BbIXOAHOM CUrHane He yBenn4unocs, npu
MWHUMarNbHOM — HE YMEHbLUNNOCb;

¢ Anda npouecca oxnaxageHna npyu MmakCMMmanbHOM BbIXOAHOM CUTHane He yMeHbLUNNOChb, npu
MWHUMarbHOM — HE YBENMN4YUIOChb.
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Mocne BblAauM curHamna perynsitop oTKoYaeTcs.
Bpemsi auarHocTukm obpbiBa KoHTypa LhA n3amepsieTcsl B CeKyHOax W BbIYUCISIETCS MO METOAMKE,
U3II0XKEHHOW HUXeE.
[ins BbIYMCNEHUS BPEMEHW ANarHOCTUKM 0BpbIBa KOHTYpa CrneayeT:
1. YCTaHOBUTb MakcyManbHOe 3HaYeHWe BbIXOOHOIO CurHana.

2. lamepuTb BpeMs, 3a KOTOpPoe n3MepsieMasi BefiMimHa U3MEHUTCS Ha LUMPUHY 30HbI ANArHOCTUKN
(no ymonyaHuio LumpuHa atol 3oHbl paBHa 10).

3. YBenuunTb n3MepeHHoe BpeMs BABOE U MPUHSITL €ro 3a BpEMsi ANarHOCTUKKN 06pbiBa KOHTYpa.
Ecnu LEA = 0, curHanusaums oGpbiBa KOHTYpa OTKIoYaeTcs, napameTp LbAL HegocTyneH.

LnpuHa 30HbI AMarHoCTUKKM obpbiBa KOHTYpa 3apaeTcs B napameTpe Lbfb B eguHuuax usmepeHus
BXOAHOW Benn4uMHbl B AnanasoHe 0,0...999,9 ana temnepatypHbix gatyumkos (TC 1 TM) 1 0...9999 — ana
aHaroroBblX.

Mpumep cpabaTbiBaHUs YyCTPOMCTBA AMArHOCTKM 0BpbiBa KOHTYpa NpuBeaeH Ha pucyHke 7.15.

80



MomenT obpeisa

T.°C B LIENY PEryanpoBaHus
30Ha KoHTpONs!
Tyer MAMAAXA u npu 0BpbIBE KOHTYpa
—1_
t,c
Y, %
100
70
2)
CrrHanvzaums t,c
BKN,
3)
BbIKN,
At t, ¢
BDEMH JANarHoCTUKK
06pbIBa KOHTYpa

PucyHok 7.15 — CpabaTbiBaHMe ANarHocTUKU obpbiBa

B Touke A HarpeBaTenb Bblllen M3 CTPOs, W TemnepaTypa HauMmHaeT ymeHbluatbesi. Perynsatop
yBenuyMBaeT BbIXOQHOW curHan (rpadpuk 2), KOHTPONUPYS OTKIUK cuctembl. [ockonbky Temneparypa
npoJomkaeT yMeHbLUaTbCsl, paccornacoBaHne pactetr u 3HadeHne Y gocturaet 100 %. B momeHT
poctwkenns Y = 100 % (Toyka B) npubop HauMHaeT OTCHET BPEMEHW ANarHoCTUKN 0bpbiBa KOHTYpa At.
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Ecnn no wucteveHnn 3TOro BpemMeHW Temnepatypa MpOoAdOMKaeT YMeHbLuaTbCsl, CUrHanusauums
cpabatbiBaeT (kpuBas | Ha rpadwke 1). Ecnu Temnepartypa pacteT, HO 3a Bpemsi At usmeHexue
TemnepaTypbl He MPEBbICUIO LUMPUHY 30HbI AMArHOCTMKM 0bpbiBa KOHTYpa (kpusas |l Ha rpaduke 1),
curHanusaums Takxke cpabarbiBaeT (rpaduk 3).

O6 aBapUMHON CUTYyaLMK CUTHaNM3NPYET CBeYeHne ceeToanoaa LbA.

7.9 3awmTa oTAeNbHbIX NApamMeTpPoB OT MPOCMOTPA U U3MEHEeHUN

Kaxgbln napametp npubopa nmeet aTtpubyT pedaKTVpOBaHWS, YCTaHOBKa KOTOPOro Mpov3BOAMTCS C
KoMMbloTepa 4Yepe3 uHTepdenic RS-485. ATpubyT pedakTMpoBaHWs NPUHUMAET [Ba 3HAYEHUs:
penakTUpyeMblil U HepeaaKkTUpyeMbIiA.

MapameTp EdPE, Haxopsawmiica B rpynne 550~ npuGopa (4ocTyn K rpynne OCyLIecTBRseTcs Yepes Kog
PAS5= I00), ynpaBnsieT BO3MOXHOCTbIO MNPOCMOTPA W PefakTUpOBaHUs MapameTpoB C  y4YeToM
YCTaHOBIEHHbLIX aTpUByTOB.

B cnyyae, korga E£dPt = on, BCe mapameTpbl, B KOTOpbIX aTpubyT pedakTUpOBaHUsi MpUHMMaeT
3HaYEHVe HepeaaKTUPYeMbIi, CTAHOBATCS HEBUAVMBIMU.

B cnyuae, koraa EdPE = oFF, Bce napameTtpbl, HE3aBUCUMO OT 3HAYeHuUs aTpubyTa peaakTMpoBaHus,
GyayT BUAVMBIMU.

Ecrnne rpynne Bce napameTpbl HEBNOMMBbI, TO BCA rpynna CTaHOBUTCA HEBMAMMON.
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7.10 HacTtponka o6meHa gaHHbIMKU Yepe3 nHtepcdenc RS-485

Hactpoiika oGMeHa AaHHbIMY OCYLLECTBIISIETCS NapameTpamMu rpynnbl Lonn:

* bP5 — ckopocTb 06MeHa B CeTu; AoNyCTUMbIE 3HaueHust — 2400, 4800, 9600, 14400,19200, 28800,
38400, 57600, 115200 6uT/c;

 ALEn — pnuHa ceteBoro agpeca (8 nnu 11 6uT);

* Rddr- — 6a3oBbiit agpec npubopa (0-2047);

« r5dl — 3apepxka npu oteeTe no RS-485 (1-45 mc).
Mpubop umeeT Takke cnegyolme UKCMPOBaHHbIE NapameTpbl obMeHa, He oTobpakaemble Ha
LIMOPOBOM MHAMKATOPE:

« Konunyecteo cton-6ut — 1 — Shct;

» [InvHa cnosa JaHHbIX — 8 6uT — LEn;

* KOHTpOnb YeTHOCTU — HeT — PriX

BHUMAHUE
HoBble 3Ha4YeHust napameTpoB obMeHa BCTynatoT B Cuny TOMbKO Nocne nepesanycka npubopa
(nocne cHATUA 1 3aTeM Nofayy NUTaHWs) unu nepesanycka no RS-485.
7.10.1 Pa6oTa c napameTpamu no npotokony OBEH
Kaxgbll napameTp MMeeT UMsi, COCTosILLee U3 NaTUHCKUX ByKB (4O YeTblpex), KoTopble MoryT BbiTb
pasgeneHbl Toukamu, 1 HasBaHue. Hanpumep: «[nuHa ceteBoro agpeca A.Leny, rae «[AnnHa ceteBoro
agpeca» — Ha3BaHue, A.Len — nms.

MapameTpbl npm6opa pas3nenarTca Ha ABe rpynnbl: HacTpanBaeMble U onepaTuBHbIE.
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HacTtpanBaemble napameTpbl crieqyeT 3agaBaTtb NMbo KHOMKaMu Ha nuueBon naHenu npmbopa, nMbo
yepes ceTeBOn MHTEPMENC C NOMOLLBI0 NporpamMbl « KoHurypaTop».

3HayeHMss HacTpauBaeMblX NapaMeTPOB XPaHATCA B OHEProHe3aBUCMMON namsATh npubopa wu
COXPaHSIIOTCA B Crlyvae BbIKMIOYEHUS NUTaHUS.

HacTtpavBaemble napameTpbl MOryT WMETb Takke WHAEKC — UMdpy, OTNMyaloLyl napameTpbl
OfHOTUMHBIX 3NIeMeHTOB. VIHAEeKC nepefaeTcsl BMECTe CO 3Ha4YeHeM napamerpa.

OnepaTuBHble NapameTpbl NePeHOCAT MHAPOPMALMIO O TEKYLLEM COCTOSiHUM NpubGopa unu obbekta
PErynmpoBaHnsi: U3MEPEHHbIE WM BBLIYUCIIEHHLIE 3HAYEHUS, BLIXOAHBLIE MOLLHOCTY PErynsaTopos,
HOMepa 3anyLUeHHbIX B AaHHbIA MOMEHT MpOorpaMMm, TEKYLLUE COCTOSIHWUS BbIXOAHbLIX ANEMEHTOB U T. 4.

OnepaTuBHble MapameTpbl MHAEKCUMPYIOTCA 4Yepe3 ceTeBoW agpec. [Nns cyvTbiBaHUS M3MepsieMoro
3HaYeHns1 ¢ Bxoda 1 criedyeT npodnTaTth 3HaveHue napamerpa Fu C CeTeBbIM aapecoM, 3aAaHHbIM B
napametpe Addr, 4ns c4MTbIBaHUSA M3MEPSAEMOro 3HaYEHMS C Bxoaa 2 — € ceTeBbIM agpecom Addr +1.

7.11 BoccTtaHoBNeHMe 3aBOACKMUX YCTaHOBOK
B an60pe nMmeeTcq beHKLI,VIH BOCCTaHOBMNEHUS 3Ha4YeHUm napameTpoB, YCTaHOBIEHHbIX Ha 3aBoje-
mnarotoeuTene (CM. |-|pI/IJ'IO)KeHVIe HacmpaueaeMble napamempbl ) ,D,J'Iﬂ 3TOro cnenyer OTKMHOYUTb

npvoBop OT CETM KaK MMHUMYM Ha 1 MUHYTY 1, OGHOBPEMEHHO YAEPXKMNBaAs KHOMKM P u®, srnounts
nuTaHue npubopa. Mpu nosiBrieHMK Ha BEpXHEM UHAMKATOpe [- — — =] oTnycTUTb KHOMKW. 3aBofckue
YCTaHOBKWN BOCCTaHOBMEHbI.
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8 TexHuyeckoe obGcnyxuBaHue

8.1 O6wme ykasaHus
Bo BpemsA BbINoOMHeHWs paboT no TexHudeckomy obcnyxusaHuio npubopa cnepyeT cobniogatb
TpeboBaHus 6e3onacHocTu, U3 pazdena 3.
TexHuyeckoe obcnyxuBaHue npubopa NPOBOAMTCS HE pexe OAHOro pasa B 6 MecsueB U BKMOYaeT
crepytoLme npoueaypsil:

* NpoBepKa KpenneHus npubopa;

* NpoBepKa BUHTOBbIX COEANHEHUI;

* yaaneHue nbinun 1 rpsiav ¢ KneMmHuka npubopa.

8.2 OcTtupoBKa

BHUMAHUE

A HeobxognMocTb NpoBeaeHNs OCTMPOBKM ONpeaensieTcs No pesynsratam NoBepku npudopa
TONbKO KBanNMULMPOBaHHbLIMY CNieLanmMcTamMmy MeTPOIIOrM4ecKnx Criy>o, OCyLLeCTBASIOWNX
3Ty noBepky. MNpnbop noanexuT 4O6POBOSbHOV NEPBUYHON U NEPUOANYECKOW NOBEPKE UMK
KanMbpoBke B rocyapCTBEHHbIX METPOMOINMYECKUX LIEHTPaxX B COOTBETCTBUM
C HOPMaTUBHBLIMY JOKYMEHTaMU YKpauHbl.

FOctupoBka npmbopa 3akntovaeTcsi B NpoBeAeHNN psiga onepauuin, obecneymsaroLx BOCCTaHOBNEHNE
ero MeTPOSIOTMYEeCKNX XapaKTEpPUCTUK B Criydae MX M3MEHeHUs B XOAe ANMUTENbHOW 3JKchnyaTtauuv
npubopa.

MeToamKa I0CTUPOBKM 3aBUCKT OT TUMa UCNONb3yeMOoro AaTyumka.

[ins npoBeaeHWs IOCTMPOBKW Ha BXOA Npubopa nofaeTcs aTanoHHbIA CUrHan.
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Bo BpeMsa HOCTUPOBKN I'Ipl/l60p BbIYMCNAET COOTHOLLEHUA Mexay NOCTyNnUBLUMMU BXOAHbIMU CUTHaNamm
M CUrHanamum COOTBETCTBYIOLLMX OMOPHBIX TOYEK CXEMbI. BblMMCNEHHbIE COOTHOLLEHUS (KOSCbeVILIMeHTbI
I'OCTI/IpOBKVI) 3anncblBalOTCA B 3HEProHe3aBUCUMYKO MaMATb U UCMONb3YKTCA B JanbHenwem ans
Bbl4YUCIEHUA BXOOHbIX BENMUYUH.

8.2.1 BbluncneHue ko3 1umneHTOB OCTUPOBKN

BbluncneHne koathULUMEHTOB HOCTUPOBKW NPOU3BOAMTCS NPY U3MEHEHUN 3HAYEHWIA HACTpanBaeMbixX
napametpos B rpynne LALA.

[lns npoBeneHNst KCTUPOBKU CrieayeT:
1. HaxaTb ogHOBpeMeHHO + D+ Dy yaepxueatb Ao nosisrenns PRS5.

2. YctaHoBuTb koa 104 n Haxatb .

3. Ha nHaukatope oTo6paanTes napameTp «KOCTUPOBKa HaKMOHa M3MEPUTENbHON
xapakrepucTukm» LLbd n ero sHaveHue no ymonyanuio 5taFf

4. YCTaHOBUTb 3Ha4YeHWe rLin (3anycK OCTUPOBKM) U HaXaTb @D,
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PucyHok 8.1 — 3anyck loCTMPOBKK

B TeyeHue 2 cekyHA NpuGOp NPOV3BOANT U3MEPEHUE STANOHHbIX CUTHAMOB, NOAKMIOYEHHbIX K BXOAY.
Ha uHamkaTope 3HaveHve napameTpa LLbd oToBpasuTcs kak:

* 5koP — nonyyeH NpaBUnbHLIA pe3ynsTaT CTUPOBKY;

* ErL — owmbKa oCTUPOBKM.

BoamoxHble NPUYNHbI owmnbkm HOCTUPOBKA:
* HenpasuinbHOE NOAKMNYEeHNEe NCTOYHUKA 3TaNloOHHOIo CUrHana K I'Ipl/l60py;

* HENPaBUbHOE 3HAYEHWUE STANOHHOMO CUrHana;
* HeMcnpaBHOCTb Npubopa.
Mocne ycTpaHeHusl NPUYMHLI OLUNGKK CrielyeT NOBTOPUTL IOCTUPOBKY.
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8.2.2 OcTupoBka npubopa gns pa6otel ¢ TC
[Ins npoBefeHUs IOCTMPOBKK crieayeT:

1.

MopkntounTs K BXOAY NpMbopa BMECTO AaTynka
MarasuH conpoTtusneHui Tuna P4831 (unm
noAo6HbIN eMy € KIaccoM TOYHOCTU He Bonee
0,05). CoegnHeHune npubopa ¢ MarasnuHoMm
crneayeT NPon3BoAMTb MO TPEXMPOBOAHOW CXemMe
noakntoyeHusi. ConpoTvBReHWsi NPOBOAOB NMUHNUM
OOIMKHbI OTNM4YaThesl He 6onee Yyem Ha 0,05 %.

. BkntounTb nuTaHune npmﬁopa N YCTaHOBUTb KO

[aTyvKka B napametpe cn-£, COOTBETCTBYIOLLNIA
“cnonb3yemomy Tumy Aatymka.

. YCTaHOBUTb Ha MarasuHe 3Ha4yeHune

CONPOTUBIEHNSI B COOTBETCTBUN ¢ mabnuuel 8.1.

(0,0£0,2) °C.

© O Ok,
QOO

P4831

PucyHok 8.2 — Cxema noaknovyeHus npun
octupoBke TC

. MepeBecTv NPUGOP B PEXNM U3MEPEHUS BXOAHOW BEMUYMHBI.
. Yepes 5-10 cekyHA NPOKOHTPONMPOBaTL NokasaHus npubopa. MNokasaHus 4OMKHbI ObiTb paBHbI

Ecnn abcontoTHaa norpewHocTb n3mMepeHns B 3Ton Todke npesbiwaeT 0,2 °C, cnegyeT BblYMCUTL
KO3 ULMEHTBI IOCTUPOBKM. 3aTemM NpoBepuTb pe3ynbTaTbl HCTUPOBKM. [lokasaHms BepxHero LIA
[OmkHbl 6b1Tb paBHbl (0,0 £ 0,2) °C.

Tabnuua 8.1 — 3TanoHHbIe cCUrHansbl

Twvn gaTuymka

3HauyeHue curHana, Om

TCM100, TCI100

100

TCM50, TCM50

50
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MpopomxeHue Tabnuubi 8.1

Tun gaTumka 3Ha4yeHue curHana, Om
TCM cRo =53 0m 53
TCIM cRo=46 Om 46

8.2.3 KOcTupoBka npubopa ans pa6orbi ¢ TMN
[ns npoBeaeHnsi lLCTMPOBKU credyeT:

1. MogkntounTb K BXxoAYy Npnbopa BMecTo Aatunka anddepeHumanbHbii BonstmeTp B1-12 B
pexume kanMbpaTtopa HanpsXeHWs UK aHaNorMYHbIA eMy UCTOYHUK STaNOHHOMO HanpsKeHusi ¢
Knaccom To4HOCTM He Gonee 0,05.

Kanubparop
HanpsxeHus
Bxop X-2
U
Bei @ — Bxop X-3

PucyHok 8.3 — CxemMa nogkntoyeHusi npu roctuposke TI1

2. BKniounTb NuTaHue npuopa 1 ycTaHOBUTb KO AaTymka B NapaMeTpe cn-£ , COOTBETCTBYHOLLNI
UCrnonb3yemMomy TUMy Aatuuka.

3. YcTaHoBUWTb Ha Bbixode BonbTMeTpa B1-12 HanpsikeHne, cOOTBETCTBYOLLEE TUMNY
ncnonb3yemMoro Aatyvka, cM. mabnuyy 8.2.
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BHUMAHUE
BbixogHoe HanpsikeHWe kanubpaTopa AOIKHO OCTaBaTbCs HEM3MEHHbBIM B NpoLecce
BbINOSTHEHWS FOCTUPOBKU U MPOBEPKU PE3YNLTAaTOB KOCTUPOBKY.

4. BbIKNIOYNTL CXEMY KOMMEHCaLMK TemrnepaTtypbl CBOGOAHbIX KOHLIOB, YCTAHOBWB B NapameTpe
Y0l 3HayeHune oFF. MapamMeTp OTKIMIOYEHMSI CXeMbl KOMMEHCaLUM TEMNepaTypbl CBOBOAHBIX
koHUoB TI Y4L HaxoguTca B rpynne napameTpoB I0CTUPOBKM. [JOCTyN K rpynmne oCyLLeCTBSETCS
yepes kog 104.

5 +§/§>+@ PRES® | PREGIED | Y ® Yol
C - -
(0g 7 i an oFF

5]

PucyHok 8.4 — BoikntoueHue KXC

5. MNepeBecTn Npubop B peXxnMm NHAMKALMN NOKa3aHWA.

6. Yepes 5-10 cekyHA NPOKOHTPONMPOBATh NoKa3aHus npubopa. ATu Noka3aHUsi AOIMKHbI ObITb
paBHbl 3Ha4eHusM B mabnuye 8.2.

Ecnn abcontoTHas MorpeLHoCTb U3MepeHus B aTol Touke npesbiwaet 0,2 °C, cnegyeTr BblMUCIUTD
KO3 ULMEHTBI IOCTUPOBKM. 3aTemM NpoBepuTb pesynbTaTbl HCTUPOBKM. [lokasaHus BepxHero LIA
[OmkHbl 6b1Tb paBHbl (0,0 £ 0,2) °C.

Ta6nuua 8.2 — 3TanoHHble curHansi ans paéotel ¢ TMN

Tun TN 3Ha4yeHue curHana, mB Mokasanua npubopa, °C
TXK (L) 500,0+2
TXA (K) 975,02
40,299
THH (N) 1105+ 2
TXKK (J) 718,6 £ 2
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MpopomxeHue Tabnuubi 8.2

Tun TN 3Ha4yeHue curHana, mB Moka3saHusa npubopa, °C
TBP (A) 1269 +4
TBP (A-2) 1256 + 4
TBP (A-3) 20,146 1281+4
TMK(T) 388 + 4
TN (R) 1694 +4
TAN(S) 15,00 1452 +4
Tepmonapa TIP (B) 10,073 1498 + 4

Ecnu norpellHocTb M3amepeHus B 3TOM TOUKe NpeBbIlaeT npueeeHHyto B Tabnuue Benn4uHy, cneayer
BblYNUCIUTb KOC-)de)VILlVIeHTbI HOCTUPOBKWU. Ecnn NorpewHoOCTb He npeBbilaeT npuBegeHHbIX Bbllle

3Ha4YeHuUi, ICTMPOBKa He Tpe6yeTc9|.

8.2.4 IOcTupoBka npubopa Ans UIMePEHUs CUrHaNoB NOCTOSIHHOTO TOKa M HaNpPsHXeHUs

[ns npoBeneHUs OCTUPOBKY CrieayeT:
1. MogkntounTb K BXxOAYy Npnbopa BMecTo Aatunka anddepeHumanbHbii BonstmeTp B1-12 B

pexume kanMbpartopa Toka U aHanorMYHbIN €My MCTOYHMK STAroOHHOIO NOCTOSIHHOMO TOKa C
Knaccom To4HocTu He 6onee 0,05. Tun ucnonb3yemoro pesvuctopa — C2-29 B, conpotueneHue

— 100 Om + 0,05 %.

91




Kanubpatop Kanubparop
TOKa +|Ree HanpsiXeHms
Bxop, X-2 Bxop X-2
lous @ — E] Bxop X-3 Vs @ — Bxop X-3
1) 2

PucyHok 8.5 — 1) nOCTOAAHHBLIN TOK,

2) nocTosIHHOE HanpsikeHue

BkntounTb nuTaHne an60pa N yCTaHOBUTb KOA AaT4HuKa B napameTpe L-ﬁ’t, COOTBeTCTByIOLLWIl;l

ucnosnb3yemomy Tuny aaTyvka.
2. YctaHoBUTb B napametpe Cn-L 3HadeHune 0.0, a B na

pametpe {n-H— 3HadeHve 100.0.

3. 3apatb Ha Bbixoge B1-12 3Ha4eHne Toka/HanpsKeHusi, COOTBETCTBYIOLLEE TUMY YCTAHOBNEHHOMO

aaryuka.
Tabnuua 8.3 — 3TanoHHbIe cUrHanb!

Tvn gaTumka |

3HauyeHue curHana, MA

YHUMUMPOBaHHBIWA CUrHaN NOCTOSIHHOIO TokKa

o1 0 go 20 MA; ot 4 oo 20 MA 20
otr0go0 5vMA 5
YHUULMPOBAHHBIN CUTHAN NOCTOSAHHOIO HaNpPsXKeHUA
otr0go1B 1B
ot -50 go 50 mB 50 mB

92




BHUMAHUE
Bo Bpemsi BbINONHEHNsi paboT BbIXOAHOWM TOK kanubpatopa AOormKeH ocTaBaTbCs
HEN3MEHHbIM.
4. MNepeBecTy NPMGOP B PEXUM MHAMKALMMW NOKA3aHWUIA.
5. Yepes 5-10 cekyHa NpOKOHTPONMpoBaTh NokasaHus npubopa. MokasaHns [omkHbI ObITb paBHbI
3HayeHusm B Tabnuue Bbille.
Ecnn abcontoTHas norpelHocTb U3MepeHns B aTor Touke npesbiwaeT 0,2 °C, cneayeT BbIMUCIUTL
KO3 PULMEHTbI IOCTUPOBKW. 3aTem MpoBepuTb pesynbTaTbl IOCTUPOBKU. [MokasaHusa BepxHero LI
DOIMKHbI ObITh paBHbl (0,0 +0,2) °C.
Ecnv norpelHOCTb He MpeBbIAaET NPMBEAEHHbIX BbILLE 3HA4YEHWI, OCTUPOBKa He TpebyeTcs.

8.2.5 lOcTupoBKa AaTYMKa Temnepatypbl CBO60AHbIX KOHLOB TI1
[Ins npoBefeHUs OCTUPOBKK crieayeT:
1. MogkniounTb, cobnioaas NoNspHOCTb COeANHEHNS, K NepBoMy Bxogy npubopa cBoboaHble
KOHUbI TT1.
2. MomecTtutb paboumnin cnav Tl B cocyn, coaepXaLlLmnini cMech Nibaa 1 BoAbl (TemnepaTtypa cMecu
0°C).
3. BknoumnTh NuTaHve npubopa 1 yCTaHOBUTL KOA AATYMKa B MapameTpe Cn-£, COOTBETCTBYIOLLMIA
TUMY NoAKMtoYeHHon TIT.
4. MepeBecTy NpMOOP B PEXNM MHAMKALMM NOKa3aHUA 1 OCTaBUTb NporpeBaTbes Ha 20 MUHYT.

5. YcTaHoBWTb B napameTpe LLh5 s3HaueHve rLin 1 HaxaTb KHOMKY , Kak nokasaHo Ha
pucyHke 8.6.
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PucyHok 8.6 — NocnepoBaTenbHOCTL NPpoBeAEHUSA KOCTUPOBKU
6. Bkmountb aBTOMaTI/I‘-IeCKy}O koppekumto O1C TT1 no Temnepartype ero cBO60AHbIX KOHLOB,
yCTaHOBUB B napametpe YLl 3HaueHue an.

7. MNpoussectn NPOBEPKY pe3ynbraToB FOCTUPOBKN. B pexvmMe namepeHus nokasaHusi Ha BEpXHeM

LMPOBOM MHAMKATOPE AOMKHbI ObITh paBHbI 3HaveHuto 0 °C ¢ abCconTHOWM NOrpeLLHOCTLIO HE
6onee 1,0 °C.

Ecnun abcontoTHas norpeluHoCTb M3MepeHnst B ToW Touke npesblwaeT 0,1 °C, cnepyeT BbIMMCIUTD
K03 DPULMEHTBI FOCTUPOBKM. 3aTeM NpPoBEPUTL Pe3yrbTaThl OCTUPOBKM.
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8.2.6 FOcTnpoBKa BbIXOAHbLIX yCTPOMCTB Tna «M» n «Y»
ns toctmposku BY crnenyert:

1. NogkniounTb BY Trna «M» (LIAT «napameTp — 1ok oT 4 o 20 MA») nnn BY trna «Y» (LIAT

«napametp — HanpsbkeHue ot 0 go 10 B») no cxemam, npuBegeHHbIM Ha pucyHke 8.7 U Ha
pucyHke 8.8 COOTBETCTBEHHO.

L - —— +U
W [ ony I
- R = -U
0..108 Bbixog X-3 D H 1 Unur =
=
6 L —H4 3 )

@00
©OO0

P3003

MCP-63 P3003
PucyHok 8.7 — MopkntoyeHne BY1 tuna U (Ry= PucyHok 8.8 — NMopkntoyeHne BY1 Tuna Yy (Ry=
500 Om) 500 Om)

HanpsikeHne UCTouHMKa NUTaHus 4OMKHO ObiTb B AuanasoHe ot 15 go 28 B. B kayecTtse
U3MEPUTENS HANPSHKEHUsI MOXET ObITb UCMONb3oBaH Npubop Ans kKanMbpoBKU BONILTMETPOB
P3003 nnu nHom npnbop Toro xe knacca ¢ paspeLuatoLlen cnocobHoctbio 0,001 B.

2. [Ons goctyna k rpynne LALL 04HOBPEMEHHO HaxaTb KHOMKU + R+ u yaoepxueatb 0
nosieneHus FASS.

3. Beectu kog 100 1 HaxaTb .
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4. Ans toctnpoBkn BY 1 kHonkamu dDu® BblbpaTb napameTtp «KoaddrLNEHT I0CTUPOBKK
MUHVManbHO rpaHuLbl BeixogHoro curHana ans LIAM 1» C -0, M3ameHsis 3HaueHue napameTpa,
[06uTbCs, YTO6bI NOKa3aHUst BONLTMETPA PaBHSINNCH!

* 2,0 B — B0 Bpems ocTmpoBku LIAT 4...20 MA;
* 0,0 B— Bo Bpems toctmposku LIAIM 0...10 B.

5. HaxaTtb KHOMNKy . Ha nHgukaTtope otobpasntcsa napameTp «KoadhprumneHT rocTnpoBkm
MaKcMMaribHOM rpaHuLbl BbIXogHoro curHana ans LIAM 1» & - &

6. NameHsist 3HaueHve napameTpa ¢ - {, 006uTbCs, YTOGbI NOKa3aHWst BONBTMETPa POBHSMCH
10,0 B.
7. HaxaTtb KHOMNKy @D,

Ons toctupoBkn BY2 cnegyer BbluMcnnTb KO3dUUMEHTBI IOCTMPOBKKU, NogobpaB COOTBETCTBEHHO
3HayYeHus1 napameTpoB «KoappuLmMeHT 1CTUPOBKN MUHUMANbHOW rPaHuLbl BbIXOAHOTO CUrHana Ans
LAM 2» — £ 2-8, «Koathu1LMEHT I0CTUPOBKA MaKCUMarbHOM rpaHuLbl BIXOAHOTO curHana ans LIAM 2»
—lc- L

[ins BbIXxoAa 13 pexvma CTUPOBKU cnenyert yaepKneatb KHOMKY B TeyeHue 6 CeKyHA.

9 MapkupoBka

Ha kopnyc npubopa HaHeCeHbI:
* TOBApHbIM 3HAK NPEANPUATUA-U3rOTOBUTENS;
* ycrioBHoe 0603Ha4eHne npubopa;
* 3HaK COOTBETCTBUSI TEXHUYECKMM peErnaMeHTam;
* knacc anektpobesonacHocTy no ACTY EN 61140;
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* cteneHb 3awmTbl no ACTY EN 60529;

* po4 NUTALOLLIEro ToKa, HOMUHANbHOE HaNPsPKEHWE UNK AnanasoH HanpsHXKeHUn NUTaHus;
* HOMWHarbHas NoTpebnsiemas MOLHOCTb;

* 3aBOACKOV HOMEP U rof, BbiMycka (LLUTPUXKOA);

* CXema MOAKMHYEHNS.

Ha notpebutenbckyto Tapy HaHeCeHb!:
* TOBapHbIN 3HaK 1 aapec NpeanpuaTUS-U3roTOBUTENS;
* HaMMEHOBaHVe U (MNn) yCrnoBHOe 0603Ha4YeHNe NCNoNHeHNs nNpubopa;
* 3aBOACKOV HoOMep nNpubopa (LUTPUXKOA);
* jaTa ynakoBKw.

10 YnakoBKa

YnakoBka npubopa npoussoguTcsi B cootBeTcTBUM ¢ AICTY 8281 B nHAMBMAYaNbHYO0 NOTPEOUTENBCKYHO
Tapy, BbIMOMHEHHYD U3 ropUPOBaAHHOTO KapToHa. [lepen nomelleHVeM B WHAMBUAYaIbHYHO
noTpebuTenbCckyto Tapy Kaxabli NpMbop JOMKEH YNakoBbIBaTbCS B NAKET U3 MOMUITUIIEHOBOW NAEHKM.

YnakoBka npuGopa [OrkHa  COOTBETCTBOBaTb  [AOKYMEHTaUMWM  NPEAnpUATUS-U3roTOBUTENS
1 obecneurBaTb COXpaHHOCTb NpUGopa NPy XpaHEeHUU U TPAHCNOPTUPOBAHUN.

,ElonyCKaech ncnonb3oBaHWe 4pyroro BMaa ynakoBku no coriiacoBaHuio C 3akasuunkom.

97



11 TpaHcnopTupoBaHuWe U XpaHeHue

Mpubop pormkeH TpaHCMOPTUPOBATLCA B 3aKpbITOM TpaHcrnopTe nwoboro Buga. B TpaHCMOpTHbIX
cpefcTBax Tapa AOMKHA KPenuTbCS COrMacHo npasunam, A4efCTBYIOLMM Ha COOTBETCTBYIOLLMX BUAAX
TpaHcrnopTa.

TpaHcnopTupoBaHve NpubopoB JOMKHO OCYLLECTBMAATLCS NPY TEMMNepaType OKpyKaroLLero Bo3gyxa oT
MuHyc 25 go nntoc 55 °C ¢ cobnogeHem Mep 3aLuThl OT yaapos 1 Bubpawuii.

MpuGop cregyeT NepeBo3nTb B TPAHCMOPTHON Tape MOLUTYYHO UMW B KOHTEMHepax.

Mpubopbl JOMKHbI XpaHWUTLCA B Tape WU3rOTOBUTENS MpU Temnepatype OKpyXkatoliero Bosgyxa oT 5
no 40 ° C B oTtannMBaeMbix XpaHunuwax. B Bo3gyxe He [OMKHbI MPUCYTCTBOBATb arpecCUBHbIE
npumecu.

MpuBop cregyeT XpaHUTb Ha CTennaxax.

12 KoMNNeKTHOCTb

HanmeHoBaHune KonuyectBo
Mpn6op 1 wr
MacnopT u MapaHTUHBIA TanoH 1 ak3.
PykoBoacTBO No akcnnyarauum 1 3K3.
KomnnekT KpenexHbix aneMeHToB 1K-T.
NPEOYNPEXOEHUE

O

M3roTtoBuTens octaBnseT 3a cobon npaBo BHECEHWSI AONOMHEHNIN B KOMMNEKTHOCTb an60pa.
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MpunoxeHune A. HactpanBaemMbie napameTpbl
Ta6nuua A.1 - MNepeyeHb HacTpanBaembIX NapamMeTpoB

MapameTp Oonyctumele KoMMeHTaphy 3aBoackan
OGo3Hauenne | HaumeHosanue 3Ha4eHus ycTaHoBKa
Mpynna LusP (LVOP). MapameTpbl perynuposaHus
Pu MamepeHHasn AvanasoH [en. uam.] Mapametp He
(PV) BenuunHa n3mepeHus HacTpauBaetcs.
faryvka
5P YcraBka perynatopa’) [ onpegensietcs  |Ha uMdgpoBom nHankatope 300
(SP) napameTtpamu |o6o3HaveHne napameTpa He
S5L-Lub5L-H  |oToBpaxaetcs
r-5 3anyck/octaHoBKa rin Perynstop pa6otaet SkaP
(r-S) perynupoBaHus StaP Perynatop octaHosneH, Ha BY
BblaeTCs CUrHas, paBHbIii
3HaYeHMI0, YCTaHOBNEHHOMY B
napametpe Ad5t nnm anSk
A 3anyck/ocTaHoBKa He nosisnsetcs npu ~ -5 = 5taP SkaP
(At) aBTOHaCTPOMKM
rin 3anyckaeTcs pexum
aBTOHACTPOWKK
StaP ABTOHaCTpoOIika BbIKITlOYEHA
a BbIxogHas MOLHOCTL 0.0-100.0 [%] MapameTp He HacTpaunBaeTcs.
(O) NWA-perynatopa
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MpopomkeHue Tabnuubl A.1

MapameTp Oonyctumele KomMeHTapuu 3aBoackasn
O6o3nauenne | Haumenosanue 3HaueHun ycTaHoBka
Ipynna Cndk (init). HacTponka Bxogos npuGopa
inkl Tun BxogHoro 355 Pt 50 (a = 0,00385 °C-1) E_L
(in.t1) [[atyvka unu curHana - 395 Pt 100 (a = 0,00385 °C 1)
ansi Bxoga 1
r391 500 (a=0,00391 °C-1)
391 1000 (a = 0,00391 °C-1)
2 30=460M, W00 = 1,3910 (rp. 21)
426 Cu 50 (a =0,00426 °C-1)
r. 426 Cu 100 (a=0,00426 °C-1)
r-c3 Ro =53 Om, W10 = 1,4260 (rp. 23)
428 50M (a =0,00428 °C-1)
r. 428 100M (a = 0,00428 °C-1)
ERI TBP (A)
E_RZ TBP (A-2)
ER3 TBP (A-3)
E.b TMP (B)
E_J TXK (J)
£V TXA (K)
E__L TXK (L)
E._n THH (N)
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MpopomkeHue Tabnuubl A.1

Mapawmer,
p [ Hdonyctumbie KommeHTapuy 3asopackan
0O6Go3HauyeHue HaumeHoBaHue 3Ha'eHus yCTaHOBKa
E__r Tnn (R)
ES TN (S)
E _E TMK (T)
P Curnan Toka 0...5 MA
= Curnan Toka 0...20 MA
cHen CurHan Toka 4...20 MA
u-50 Curnan HanpsbkeHus —50...50 MB
ug_ ! HanpsbkeHns 0...1 B
dPE ToyHOCTb BbIBOAA 0,1 3apaet uncno 3HakoB nocne !
(dPt) Temneparypbl 3ansATon Npy oTobpaXeHUu
TemnepaTypbl Ha MHAUKaTope
df MonoxeHne 0;1;2;3 3apaet uncno 3HakoB nocne !
(dP) [ECATUYHON TOUKM 3anaToii Npu oTo6paxeHUn Ha
UM pOBOM MHAMKATOPE
M3MEPEHHOTO 3HaYeHus, 1
napametpoB 5F, Ln-L, Cn-H, SL-L,
SL-Hw ap.
inl HwxHssa rpaHvua —1999... 9999 |3apaet 3HayeHWe r3ndecKoi an
(in.L) AnanasoHa BEMUYMHbBI, COOTBETCTBYIOLLIEN
namepeHusi’) HWXXHEMY npeaery BbIXOAHOTO

CurHana gat4uka
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MpopomkeHue Tabnuubl A.1

Napametp Donyctumsie KommeHTapun 3aBopckan
0O603HaYeHne HaumeHoBaHue 3Ha4eHun ycTaHoBKa
inH BepxHsist rpaHvua —1999...9999 |3apaeT 3Ha4eHve hu3n4ecKon ooo
(in.H) AvanasoHa BEMUYMHbBI, COOTBETCTBYIOLLIEN
namepenua’ BEpXHEMY npegeny BbIXOAHOTO
CUrHana jaruvika
R HwxHsa rpaHmua OT HUXKHEN 80 [eq. uam.] -5999
(SL-L) 3afaHus yctaeku') BEPX. rpaHuLbI
avanasoHa
n3mepeHust
partuvka
SL-H BepxHsist rpaHvua OT HUXKHEN A0 [eq. nam.] ooo
SL-H 3agaHusa yctasku') BEPXHEWN rpaHnLibl
avanasoHa
N3MepeHust
natyuka
SH Cosur -500...500 MpubaBnseTcsi K U3BMepeHHOMY a0
(SH) XapaKkTepucTukn 3HAYEHNI0
nartuunkal)
il HaknoH 0,500...2,000 |YMHOXaeTcs Ha U3MepeHHoe {000
(KU) XapaKTepucTukn 3HayeHne aaTumka
Fh Monoca undposoro 0...9999 [en. nam.] ad
(Fb) dunetpa’)
Cnf MocTosiHHasa BpemeHu 0...999 [c] o
(INF) LundpoBoro dunsTpa
AL-d Mopor cpabaTbiBaHWs | OT HUXHel A0 [eq. nam.] oo
(AL-D) komnapaTtopa’) BEPX. rPaHULbI
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MpopomkeHue Tabnuubl A.1

MapameTp Oonyctumele KomMeHTapuu 3aBoackas
0O603HaYeHne HaumeHoBaHue 3Ha4eHun ycTaHoBKa
avanasoHa
n3mepeHust
natyuka
RL-H MicTepesnc ot 0 go Bepx. [en. nam.] an
(AL-H) komnapaTopa®) rpaHunupl
AnanasoHa
n3mep. garymka
An-L HwxHs4 rpaHnua OT HUXKHEN 80 AN-L # AN-H aa
(AN-L) AnanasoHa BEPX. rpaHuLibl
%ezgmmpaumm LIAM2  |gnanasoHa
' n3mMepeHus
An-H BepxHsis rpaHula Jaryuka AN-L # AN-H Loo
(AN-H) avanasoHa
Pﬁgwmpaumm LIAM2
Eu- ! DyHKUMA KNtoya Ha nonE [ononHuTensHbIN BXOA He nonE
(EV-1) [[OMOMHNTENBHOM 3a/1eiCTBOBaH
Bxoae npu n-o 3anyck npu pasMbikaHum Knoda
OVCTaHLMOHHOM -
ynpaBneHumn n-L 3anyck npv 3amblKaHUW KIoYa
perynsiTopom
LE Tun norvikvu paboTbl 0 — curHanuaaums BbIKMYeHa; a
(ALT) KoMnapaTopa 1 — cpabaTtbiBaHWe Npw Bbixode 3a 3aAaHHbIN
[AnanasoH;
2 — cpabatbiBaHWe No BepXHeMy npeaerny;
3 — cpabaTbiBaHMe MO HWKHEMY Npeaeny;
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MpopomkeHue Tabnuubl A.1

MapameTp

0O6Go3HauyeHue

HaumeHoBaHue

[donycTumble
3HayeHus

KommeHTapum

3aBoackas
yCTaHOBKa

4 - cpaGaTblsaHme npuv HaxoXxaeHun B 3ajaHHOM

AnanasoHe;

5 — cpabatbiBaHMe Npu BbIXxoAe 3a 3aAaHHbIN
[AnanasoH ¢ GroKMpPOBKON NMEePBOTo BKITOYEHNS;
6 — cpabaTbiBaHVe No BepxHeMy npeaeny ¢
6GrOKMPOBKON NEPBOTO BKITIOYEHWS;

7 — cpabaTbiBaH1e Mo HWXHeMy npeaeny ¢
61OKMPOBKON NEPBOTO BKIOYEHUS;

8 — cpabaTbiBaHWE NPy NPEBLILLIEHUM MO aBGCOMNIOTHOMY

3HAYEHMIO;

9 — cpabatbiBaHWe npy abcontoTHOM 3Ha4YeHUN
MeHblUe 3aaHHOro;

10 — cpabaTbiBaHWe Npu NPEBbILLEHNUW MO
abCcontoTHOMY 3Ha4YeHMto ¢ BrIOKMPOBKOI NepPBOro

BKIIOYEHUA,

11 — cpabatbiBaHve npu abCcontoTHOM 3Ha4YeHUN
MeHbLLE 3ajaHHOTO C GNOKMPOBKON NepBOro

BKIOYEeHUA

gl g ¥
orcu

OREU

Tun ynpasneHus npu
perynuposaHuu

or-d

«Mpsimoe» ynpaeneHue.
MpumeHseTcs Ans ynpasneHus
«XONMOANMBHUKOM»

«ObpaTHoe» ynpaeneHue.
MpumeHseTca aAns ynpaeneHus
«Harpesartenem».
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MpopomkeHue Tabnuubl A.1

MNapametp Donyctumeble KommeHTapun 3aBopackan
O6o3HaueHune HavnmeHoBaHue 3Ha'eHus ycTaHoBka
i Mepvop cnepoBaHus 01...250 [c] {
(CP) yNpaBsoLmnx
MMMyYNbCOB
Ipynna Adu (ADV). JononHuTensHble NapameTpbl HACTPOMKK npubopa
ubP CKOpOCTb M3MEHeHUs 1...9999 [en.n3m/mMuH] oo
(VSP) ycTaBku!) 0 MapameTp oTknoueH
CnkL Pexum Pid NA-perynsitop Pid
(CNTL) perynvpoBaHus onoF [BYXMNO3ULIMOHHBIV perynstop
HH5E MicTepesnc 0...9999 [en. nam.] g
(HYST) ABYXMO3NLIMOHHOTO
perynsitopa®-3)
onb5E CocTosiHue Bbixoda B on BknitoveH ofF
(ONST) pexume «OcTaHoBKka ofF BbiknioveH
perynuposaHus»3)
onfr CocTosiHue Bbixoaa B on BkntoyeH oFF
(ONER) pexume «Ownbkan3d) ofF Boikniouer
rARAP Pexum 6bicTporo an BknitoueH oFF
(RAMP) BbIXOJa Ha yCcTaBKy*) ofF BbikntoueH
P Monoca 0,001...9999 [eq. uam.] 300
(P) nponopuuoHanbHoOCTH
NWA-perynatopa’4)
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MpopomkeHue Tabnuubl A.1

MapameTp Oonyctumele KommeHTapun 3aBopackas
0O603HaYeHne HaumeHoBaHue 3Ha4eHun ycTaHoBKa
Py WHTerpansHas 0...3999 [c] fian)
) nocrosiHHas M-
perynsitopa4)
d LnddepeHumansHas 0...3999 [c] =
(D) noctosiHHas M-
perynsitopa4)
dh 3oHa 0...200 [en. nam.] an
(DB) HEYyBCTBUTENBbHOCTU
NWA-perynatopa’ 4
oL-L MwuHumansHas ot0Opmoal-H |[%] 0
(OL-L) BbIXOAHasA MOLLHOCTb
(HWxHWUIA Nnpenen)?)
ol-H MakcumanbsHas ot ol-L 0o 100 |[%] oo
(OL-H) BbIXOAHas MOLLHOCTb
(BepxHuii npegen)*
ol MakcumanbHas 0,2...100,0 [%l/c] i
(ORL) CKOpPOCTb U3MEHEHUsI
BbIXOAHOMN
MoLyHocTH4)
AuEr 3HaueHne BbIXOOHON 0...100 [%] 0
(MVER) MOLLHOCTN B
COCTOSIHUM
«oLunBkan4)
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MpopomkeHue Tabnuubl A.1

MapameTp Oonyctumele KomMeHTapuu 3aBoackasn
0O603HaYeHne HaumeHoBaHue 3Ha4eHun ycTaHoBKa
Sk CocrosiHue Bbixoaa B AuSE B3agaHHoe napameTpoM ruSk
(MDST) PeXMMe»OCTaHOBKa a ruSknocnenHee sHaueHve
perynupoBaHunsi»4) BbIXOHOr0 cUrHana
Aubk 3HayeHune BbIXOAHOM 0...100 [%] 0
(MVST) MOLLHOCTH B
COCTOSIHUM
«OCTaHoBKa
perynupoBaHus»4)
LbR Bpems anarHoctuku 1...9999 [c] 0
(LBA) obpbiBa KOHTYpa?t) 0 PyHKUMA onpeaeneHust obpbiBa
KOHTypa He paboTaet
LbAb LLnpuHa 30HBbI 0...9999 [eq. nam.] oo
(LBAB) amnarHoctuku obpbisa
KoHTypa'). 4)
Mpynna Lann (COMM). MapameTpsl o6meHa no uHtepdency RS-485
b5 CkopocTb 06MeHa 2,4;4.,8; 9,6; 14,4; | [k6uT/c] {52
(BPS) [aHHBLIMU B CETUN 19,2; 28,8; 38,4; |[domkHa COOTBETCTBOBATb
57,6; 115,2 ckopocTn obMeHa JaHHbIMK,
YCTaHOBIIEHHOW B CETU
ALEnR [nvHa ceteBoro 8 [6uT] Bh
(A.LEN) agpeca 1
r5dl 3afepkka OTBETOB MO 0...45 [mc] =~H
(RSDL) cetn
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MpopomkeHue Tabnuubl A.1

MapameTp Oonyctumele KomMeHTapuu 3aBoackasn
0OGo3HaueHune HavumeHoBaHue 3HaueHun ycTaHoBka
Addr Basosbil agpec 0...2047 3anpeluaeTcsa ycTaHaBnNMBaTb 0
(ADDR) npubopa B ceTn OfVHaKoBble HOMepa HECKOMbKUM
npubopam B OOHON LIMHE
o-Ed BbixoaHoi curHan onpegensietca | [%] Ha undpoBom uHankatope afg
(O-ED) MNWA-perynatopa napameTpamu |06o3HauveHne napameTpa He
ol-Lwal-H oTobpaxaetcs
o TekyLuee 3HaYeHne 0,0...100,0 [%] MapameTp He HacTpavBaeTcs -
(0. BbIXOAHON MOLLHOCTHU
MUA-perynsTtopa
EdPE 3aluta otaenbHbIX on BkntoyeHa oFF
(EDPT) napameTpoB oT oFF BeiknioueHa

npocmoTpa u
N3MEHEHWUN

1) MapameTpbl 0TOGPaXakoTCsA C AECATUYHOW TOYKOM, NOTOXEHWE KOTOPOIi onpeaensieTcs napameTpom dF.
2) MapameTp oToGpaxkaeTcs TONbKo Ans npubopos ¢ BY aHanoroeoro tuna.
3) MapameTpbl oToBpaxaroTcs Npu Lakl = anaf.
4) MapameTpbl oTobpaxatoTcs npu Lnkl = Pld.
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MpunoxeHne b. Bo3MOXHble HEMCNPaABHOCTU U CNOCOOLI MUX

yCcTpaHeHus
B cnyyae BO3HMKHOBEHWSI HEUCMPaBHOCTM BO Bpemsi pabotel npubopa Ha LW BbiBOAMTCA
COOTBETCTBYIOLIEE COOBLLEHNE:

« £rr.5— owmbka Ha Bxoge;

* Er.Ad — owmbkmn BHyTpeHHero npeobpasoBaHus;

« Er.37 - ownBka reHepauum.

Mpu pabote ¢ TN TMP(B) coobuiexune £-r.5 He BbigaeTcs npu Temnepartype ot 0 go 200 °C.

B coctosHun «owmnbka» (3a uckmoyeHvem cpabatbiBaHus LBA) curHan pernctpaumm npuHAmaet
MWHVMManbHOe BO3MOXHOe 3HayeHue (kog LIAM = 0), 4To COOTBETCTBYET BLIXOAHOMY TOKY

okono 3,7 MA.

CoobueHue E£r.3 BbiBOoauTCcA Ha 1 cekyHmy ¢ 4actotod 1 pa3 B 5 cekyHa. MpuGop ¢ AaHHOW
HencnpaBHOCTLIO He MpeKpallaeT MpoLecC PerynupoBaHusi, HO BO3MOXHA HeKoppekTHas paboTa
YHKUMIA, CBSA3aHHBIX CO BpemeHem (Hanpumep, LBA), a Tawke uvactmyHas wnu nonHas
HepaboTocnocobHOCTL Mo ceTn RS-485, ocobeHHO Ha GonbLUNX CKOPOCTSAX 0bMeHa. Ecnu BeinonHeHne
AaHHbIX PYHKLMIA KPUTUYHO, NpMBOp crefyeT AOCTaBUTb B PEMOHT.

Ta6nuua B.1 — Bo3amoxHble HeMcnpaBHOCTU U CNOCOGLI UX yCTPaHEeHUs
HeucnpaBHoCTb Bo3moxHasa npuumHa Cnocob ycTpaHeHus
Ha nHaukatope npu HeVICI'IpaBHOCTb AaTynka 3ameHa Aatymka

nop,gmoquHOM /:E'-aT;“Ke OBpbIB MM KOPOTKOE 3amMblkaHne nHUM | MpoBepuUTb paboTOCNOCOBHOCTL AaTuMKa
OTOOPAKAKTCA Lrr. CBA3N «AaTUMK-NPGop»

HeBepHbIl ko TvNa aatyvka YcTaHOBWTb KOZ, COOTBETCTBYHOLLNIA
ncnonb3yemMomy AaTyuky, B napameTtpe Ln-£
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MpopomkeHue Tabnuubl 5.1

HeucnpaBHoOCTb

Bo3moxHasa npyumHa

Cnocob ycTpaHeHus

HeBepHoe noaknioyeHne no
[BYXNPOBOAHOW CXEMe COEANHEHNS!
npubopa ¢ gaT4nkom

YcTaHoBUTb nepemMblvKy Mexay Knemmamu
3-4

HeBepHoe nopknioveHne gatumka K
npubopy

MpoBepuTb CXeMy nofkntoueHns npubopa n
[aT4YnKoB

Ha wHgukatope
oTo6paxaetcs {{{f

M3mepeHHas Benu4MHa unu pasHocTb
BENUYMH NpeBbllaeT 3HaveHne 999,9 n
He MOXeT 6bITb 0ToOpaxkeHa Ha
YETbIPEXPA3PSLHOM VHAMKATOPE C
TouHoCTbI0 0,1 C

YcTaHoBUTbL NapameTp dPt B 3HaveHune 0

Ha nHagukaTtope
oTo6paxaertcs JI]

M3mepeHHas Benn4MHa unu pasHocTb
BENIMYMH MeHbLUe 3Ha4eHuss —199,9 n He
MOXeT BbITb OTOOpaxeHa Ha
YeTblipexpas3psaHOM MHAUKATope C
TouHocTbio 0,1 °C

YcraHoBUTb napameTp dPt B 3HaveHue 0

3HayeHve nsmepsemon
Temneparypsl Ha
MHAMKaTope He
COOTBETCTBYET peasibHoON

HeBepHbin kog TMNa gatynka

YcTaHOBWTL KOA, COOTBETCTBYIOLLMIA
1cnonb3yemMoMy AaTuvky, B napamerpe Cn-£

BBeneHo HeBepHOe 3HaveHne
napameTpoB «CABUI XapaKTEPUCTUKN» U
«HaKMOH XapaKTepuCTUKn»

YcTaHOBUTL HEOBXOANMbIE 3HAYEHMSI
napametpa 5H {. Ecriu koppekumsi He HyxHa,
yctaHosuTb 0.0.

WcnonbayeTcs AByXNpoBoaHas cxema
coefnHeHus npubopa ¢ AaT4UKOM

Bocnonb3oBaTbcs pekoMeHAaUMsIMU K
noaknoyeHnto agatyuka TC no
[OBYXTNPOBOAHOI Cxeme

D,GIZCTBI/IG ANEeKTPOMarHUTHbIX NoMex

SKpaHMpoBaTh NNHUIO CBSI3N JaTyunka C
npuGopoM, 3KpaH 3a3eMITb B OLHOMN TOYKe
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