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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

Hwu npu kakmx obcTositenbcTBax OO0 BO OBEH 1 ero koHTpareHTbl He ByayT HECTU IOPUONYECKYHO OTBETCTBEHHOCTb
1 He ByayT npusHaeaTtb 3a coboli kakue-nmbo obs3aTenbCTBa B CBA3W C NOGLIM YLLep6oM, BOHUKLLIMM B pesynbTaTe
YCTaHOBKW M1 UCMONb30BaHUs Npubopa ¢ HapyLUeHWeM AeNCTBYOLLEN HOPMATUBHO-TEXHNYECKOW JOKYMEHTaLuN.




BBepeHune

Hactosiee PykoBOACTBO MO 3KCnyaTtauum npegHa3HadeHo ANS O3HaKoMeHus obcnyxusatowero
nepcoHana Cc YCTPOWCTBOM, MPUHLMMNOM [AeWCTBUSA, KOHCTPYKUMEN, TEXHWYECKOW IKCniyaTaumen u
obcnyxmBaHneM n3MepuTens-perynsatopa MHorodyHKLMOHanbHoro AByxkaHansHoro OBEH TPM202, B
AanbHenweM no TEKCTY MMEHYEMOTO «npubop», unu « TPM202».

Mpubop BeINyckaeTcs cornacHo TY Y 33.2-35348663-001:2008.
[eknapauus o COOTBETCTBMM pa3MellieHa Ha caiTe owen.ua.

MopgknioyeHne, perynupoBka W TexoGcnyxuBaHue npubopa [OOMKHbI MPOU3BOAUTLCA  TOMbKO
KBanMULUMPOBAHHbIMM  CMeLManucTamMmyM  Mocrne  MNpOYTEeHVMS  HAcTOsILLero  PyKOBOACTBA MO
aKcnnyarauum.
Mpubop M3roTaBNUBaEeTCA B pasnuyHbIX MoaMMKaLmMsX, 3aMdpoBaHHbIX B KOAE MOSTHOTO YCNOBHOM
0603Ha4eHus.

Tun kopnyca: Mpu6op OBEH TPM202-X.XX

H — koprnyc HacTEHHOrO KpenneHus;

H2 — kopnyc HacTeHHOro KpenneHus;
LL|1 — Kopnyc LMTOBOrO KpenmneHus; Tun Kopnyca
L2 — KopnycC LMTOBOIO KpEeneHus.
Tun BcTpoeHHoro BY1(2): Tun BCTpoeHHoro BY 1
P — KOHTaKTbl 3NeKTpOMarHuTHOro pene;
K — OnTonapa TpaHancTopHas n-p-n-Tuna; Tun BCTPOEHHOTO BY 2

T — BbixoA AnNs ynpasneHns BHELLHUM
TBEpAOTENbHbIM perne;


https://owen.ua/

C — OnTonapa cuMncTOpHas;
WU — LIAT1 «napameTp — TOK»;
Y — UAT «napameTp — HanpshkeHue».

Mpumep 3anucu o6o3HadeHWs npubopa B AOKyMEHTauMu OPYron npoaykuuu, rage OH MOXeT ObiTb

NPVYMEHEH:
N3amepuTenb-perynsatop MHOroyHKUMOHanbHbIA AByxkaHanbHein OBEH TPM202-L1.PU TY Y 33.2-

35348663-001:2008.

Ucnonb3yemble abbpeBmaTypbl

* BY — BbIxogHOE YyCTPOWCTBO

« 1Y — nornyeckoe ycTpomncTBo

* MK — nepcoHanbHbI KOMMbIOTEP

» TN — npeo6paszoBaTtenb TEPMO3NEKTPUYECKUIA (TepMonapa)
» TC — TepmonpeobpasoBarenb CONPOTUBNEHNS

* LA — undppo-aHanorosbi npeobpasoBartenb

* U — undbposont nHamkatop

CootBetcTBMe cumBonoB LIK 6ykBam natuHckoro ancdasuta
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1 HasHauyeHue n pyHKUUMU

Mpubop npefHa3HavyeH ANs M3MEPEHVst M aBTOMaTUYECKOro perynvpoBaHus Temnepatypbl (npu
ncnonb3oBaHuM B KavecTBe aatuvmkoB TC wnm Tr), a Takke Apyrux (U3MYeckux napameTpos,
3HaYeHUst KOTOPbIX MOTYT BbITb MPeobpasoBaHbl AaTYMKaMM B YHUULIMPOBaHHbIN CUrHaMN NOCTOSAHHOTO
TOKa UM HanpsikeHns. VHdopmauus o nioboM U3 M3MepeHHbIX napameTpoB oTobpaxaercss Ha
BCTPOEHHOM UMdpoBOM wuHAmKaTope. [pubop wucnonb3dyetca BHe cdepbl 3aKOHOAATENbHO
perynmpyemMmon MeTponoruu.

Mpunbop no3sonseT BeIMOMHATL creaytoLmne yHKLUN:

* U3aMepeHue TemnepaTypbl n/vnn apyrmx HU3N4EeCcKNX BENUYUH (,ElaBJ'IeHVIﬂ, B1@XXHOCTW, pacxoaa,
YPOBHA N T. n.) B ABYX Pasnn4HbIX TOYKax C NOMOLLbIO AAaTHMKOB, NOAKMNKYaeMbIX K
YHuBepcarnbHbIM BXOo4aM rlpM6opa;

» 06paboTKy BXOAHbBIX CUTHAMOB:
— uMcpoByLo OUNBETPALMIO U KOPPEKLINIO;
— MacluTabupoBaHne yHUMLMPOBaHHOIO curHana Ans otobpaxeHus Ha LIN dwusnyeckon
BENUYUHBI;

— BblYMCIEHME U UHAMKALIMIO KBAAPATHOTO KOPHS U3 N3MEPSIeMON BEMUYUHDI.
* HE3aBWCKHMOE PETYNUPOBaHUe ABYX U3MEPSIEMbIX BEMUYMH MO ABYXMNO3ULMOHHOMY (penenHomy)
3aKOHY;
* perynvpoBaHune OaHOM U3MEPSIEMOW BEMNIMUMHBI N0 TPEXMO3NLMOHHOMY 3aKOHY;
* BbIYWCIIEHWE W PEryNIMPOBaHNE PAa3HOCTU ABYX U3MEPSIEMbIX BEMUYUH;
* oTOGpaxeHne TEKYLLEro M3MepEeHUsi Ha BCTPOEHHOM cBeToamoaHoM LiN;

* (bopMUpOBaHME BbIXOQHOIO TokKa 4...20 MA unu HanpsbkeHns 0...10 B gnsa pernctpaumm nnm
yNpaBneHust UCMONHUTENbHBIMU MexaHu3mamu no MN-3akoHy (Npu ucnonb3oBaHun BY
aHarnorosoro Tuna);



* perucTpaumio gaHHbix Ha MK 1 koHdUrypmposaHue npubopa ¢ KoMMnbioTepa Yepes nHTepdenc

RS-485;

* AUCTaHLMOHHOE ynpaBrieHne npoLecca perynmpoBaHuns (3amnyck/octaHoBKa).

2 TexHUYeCcKUe XapaKTePUCTUKM U YCNOBUA IKCNIyaTauum

2.1 TexHM4YeCKUe xapakTepuUCTUKMN

Tabnuua 2.1 — XapakTepucTUKu npubopa

HanmeHoBaHue

3HauyeHue
[lnana3oH NepemMeHHOro HanpsPKEHWs NMUTaHUS Ans Bcex
TUMOB KOPMYCOB:
* HanpsbkeHne 90...245B
* yacTtoTa 47...63 Ty
MoTpebnsiemasi MOLLHOCTb He Gonee 6 BA
KonunyecTtBo kaHanos 2

Bpewms onpoca Bxoaa

He 6onee 1 ¢

[Mpenen ocHOBHOW NpUBEAEHHOM NOrPELLHOCTH Npun
n3MepeHuu:

* TepMoMeTpamMmn conpoTuBneHns
* ANgA OoCTalnbHbIX BUOOB CUrHanoB

+0,25 %
+0,5%

BxogHoe conpoTvenexue npubopa npy NoaKmoYeHUn
MCTOYHWMKA YHUULIMPOBAHHOIO CyrHana:

* ToKa (Npy NOAKMOYEHUN BHELLIHETO NPELM3NOHHOTO
pesucTopa)

* HanpsXxeHunsa

1000m+0,1 %

He meHee 100 KOm




MpopomkeHue Tabnuubi 2.1

HaumeHoBaHue | 3HauyeHue
XapakTtepucTuku kopnyca npuéopa
CTteneHb 3awwuTbl kopnyca:
* HacTeHHbIn H P44
* HacTeHHbIN H2 P20
* wutosble W1, W2 (co cTopoHbl NuueBon NnaHenu) P54

[abapuTHble pa3mepbl Npubopa:
* HacTeHHbIN H
* HacTeHHbIN H2
* wmTosow L1
* wmToBow L2

(130 x 105 x 65) £ 1 MM
(150 x 105 x 35) £ 1 MM
(96 x 96 x 70) £ 1 MM
(96 x 48 x 100) £ 1 MM

Macca npu6opa

He 6onee 0,5 kr

CpenHui cpok cryx6bl

8 net

WUHTepdelic cBA3n

Tun nHTepdenca

CKopocCTb nepefayv AaHHbIX

Tun kabens

Tun npoTokona nepeaayn AaHHbIX

RS-485
2,4;4,8;9,6; 14,4; 19,2; 28,8; 38,4; 57,6; 115,2 k6ut/c
OkpaHupoBaHHas BuUTasi napa
OBEH, Modbus RTU (Slave), Modbus ASCII (Slave)
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Tabnuua 2.2 — [laT4yMKu M BXOAHbIe CUTrHasbl

Tvn gaTynka unv BXogHoMu 3HauyeHue eanHULbI I'Ipe.qen OCHOB’!‘)“
[Onana3oH Msmepeuuﬁ npuBegeHHOU
curHan MnapaLwero paspsga’ norpeLHocTH
TC ¢ HCX no ICTY 2858
50M (a = 0,00428 °C-1) —180...+200 °C
Pt 50 (a = 0,00385 °C-1) —200...4750 °C
= °C-1 _ °
501 (a = 0,00391 °C-1) 200...+750 °C 0.1°C £0.25%
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...4750 °C
TC c HCX no ACTY FOCT 6651-20142
Z o N .
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 ¢ HCX no [ICTY 2858-942
50M, 100M Wioo = 1,428 —200...+200 °C | 0,1°C £0,25%
TC no FOCT 6651-782
Ro =53 Om 1 Wigo = 1,4260 o
(rp. 23) -50...+200 °C . .
Ro =46 OM 1t W1g0 = 1,3910 01°¢ £0.25%
0 = =5 o
(p. 21) —200...+750 °C
TN ¢ HCX no ACTY EN 60584-1
TXK (L) —200...+800 °C 0.1°C £05%
THK (J) —200...+1200 °C

1




MpopomxkeHue Tabnuubl 2.2

Tun gaTyMka unu BXogHomM

3Ha4yeHue egUHULbI

Mpenen ocHoBHOM

curHan ﬂuanasou Msmepeuuﬁ Mnagwero pa3pn,qa1) Eg:l::ﬂi:l;::
THH (N) —200...+1300 °C
TXA (K) —200...+1300 °C
TMK (T) —200...+400 °C
TN 10 (S) 0...+1750 °C
TN 13 (R) 0...+1750 °C
TBP (A) 0...+2500 °C
TP (B) +200...+1800 °C
TN c HCX no ACTY 2837
TBP (A-2) 0...+1800 °C 01°C £0.5%
TBP (A-3) 0...+1800 °C
BXOAHOVI CUrHasn NoCTosIHHOro ToKa U HanpsAXeHUs NOCTOAHHOIO TOKa
0.1B 0...100 %
—50...50 MB 0...100 %
0..5MA 0...100 % 0,1% +0,5%
0..20 MA 0...100 %
4..20 vA 0...100 %

1) Mpwu Temnepatype Boiwe 1000 °C 1 B Touke MUHyc 200 °C 3HaveHWe eauHuLbl Magllero paspsiga pasHa 1 °C.
2) laHHbI HOPMATUBHBIV JOKYMEHT OTMEHEH B YKpauHe 1 Ucnonb3yeTcs kak MH(OPMaLMOHHBIA MCTOYHUK.
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Ta6bnuua 2.3 — NapameTpbl BCTpoeHHbIX BY

0O6o03HayeHue BY

| Tun BbIXOAHOIO 3NIeMeHTa

TexHU4Yeckue napameTpbl

BY auckpeTHoro Tuna

KOHTaKTbl 3neKTpoMarHuTHoOro pene

Tok He Gonee 3 A Npu HaNPSHKEHUN He
6onee 220 B (50 1 60 'u) n cos(¢) > 0,4

OnTonapa TpaH3ucTopHas N-p-n-tuna

MocTosiHHbIN TOK He 6onee 200 MA npwu
HanpsikeHun He Gonee 40 B

Bbixoa ANs ynpaBneHust BHELLHUM
TBEpAOTENbHLIM pene

BbixogHoe HanpsixeHue 4...6 B,
MOCTOSIHHBIN TOK He Gonee 60 MA

Onronapa cummcTopHas?)

Tok He 6onee 0,5 MA2) nNpu nepemeHHOM

HanpsikeHnn He 6onee 240 B (50 'u)

BY aHanoroBoro tuna

n LIAM «napameTp — TOK» [MoCTOSHHBIN TOK 4...20 MA Ha BHELLHeN
Harpyske He 6onee 1 kOM, HanpsixkeHne
nutaHua 10...30 B

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

BHeLUHel Harpyske 6onee 2 kOm,
HanpshkeHue nutanus 15...32 B

1) XapaKktepucTuku npuBeaeHbl Ans onTonapsbl, ynpaensatoLLei MOLLHbIMA TUPUCTOPaMMU.
2) Bo Bpemsi paboTbl CUMUCTOPHO ONTONapbl B HEMPEPbIBHOM PeXWMe TOK Harpysku He JOMmkeH npesbiwaTb 50 MA.

2.2 YcnoBus aKcnnyartauum

Mpubop npegHasHayveH ana akcniyaTaumMm npy crnegyowmx yCrnoBusix:
* 3aKpbITble B3pblBOGE30NAaCHbIE NOMeLLeHUs 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 MoHTax

4.1 YcTtaHOBKa npubopa HacTeHHoro kpenneHus H

[nsa ycraHoBku npuGopa cnepyert:

1. 3akpenuTb KPOHLWITEWH Tpemsi BuHTamun M4 x 20
Ha NOBEPXHOCTU, NPeAHa3HaYeHHoW Ans
yCTaHoOBKM Npubopa (CM. pucyHok 4.2).

NPUMEYAHUE
m BvHTBI NS KpenneHus KpoHLWTenHa
He BXOASAT B KOMMNIEKT NOCTaBKW.
2. 3auennTb KpenexHbI Yyronok Ha 3agHen CTeHke
npnbopa 3a BEPXHIO KPOMKY KPOHLLTEHA.
3. MpwvkpenuTb NpUBOP K KPOHLITENHY BUHTOM 13 2)
KOMMNeKTa NocTaBKu.

HemoHTax npubopa crnegyet npon3sBoanTb B 0bpaTHOM

nopsiake. :
@ NPEAYNPEXOEHUE 3

MpoBoaa NoaKnioYaTCs NP CHATON KpbILLKe
npubopa. Ans ynobcTBa nogknoveHus crnegyet
3acukcupoBaTh OCHoBaHWe npubopa Ha
KPOHLUTENHE KpeneXHbIM BUHTOM. PucyHok 4.1 — MoHTax npu6opa
HaCTEHHOro KpensneHus
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60 yronoK

105
34x0
KPOHLITENH

—
5= |
9" |

S :

PucyHok 4.2 — Ma6aputHble pa3mepbl kopnyca H
NMPUMEYAHUE

[i]

BTyJ'IKI/I cnegyet nogpes3atb B COOTBETCTBMU C AaMeTpOM BBOAHOIO kabensi.
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4.2 YctaHOBKa npubopa HacTteHHoro kpenneHus H2

[ns ycTraHoBku npubopa criegyer:

1.

5.
6.

MogrotoBuTb NPUBOP K MOHTaXy. [INa 3TOro cregyeT CHATb (OUKCUPYIOLLYIO NNaHKy (pUCYHOK 4.3,
2, no3. 1) N 0TCOeANHUTL AMEKTPOHHBIN Brok (Tam e, 2, No3. 2) OT KPOHLUTENHa (TaM xe, 2, No3.
3).

. Mepep 3akpenneHVeM KpOHLUTEHA Ha CTeHe criedyeT NpeaBapuTenbHO NPonycTUTL kabenu

BHELLHWX CBA3EN Yepes cneunanbHoe oTBepcTune Ans kabenbHoro BBoda (Tam xe, 3, nos. 6).
3aKkpenuTb KPOHLUTEVH YETbIPbMSI BUHTaMU Ha MOBEPXHOCTU, NPeaHa3Ha4YeHHOW Ans YyCTaHOBKM
npubopa. Ha KpoHLLTENHE MMeeTCca BOCEMb OTBEPCTUI ABYX TUMOB: AN HACTEHHOTO KpensieHus
(Tam xe, 3, no3. 4) n kpenneHus Ha CTaHO4APTHbIV KPYITbIA NOAPO3ETHUK C AuameTpom 60 Mm
(Tam xe, 3,n03.5).

@ NPEAYNPEXOEHUE

BuHTbI Ans KpenneHua KpOHIJJTeI;IHa He BXOOAT B KOMMJIEKT NOCTAaBKU.

. BcTaBuTb anekTpoHHbIi 6riok Npubopa B creumansHble nasbl (Tam xe, 3, nos. 7),

pacronoXeHHbIE Ha KPOHLUTEMHE.

. CMOHTMpOBaTb BHELLHME CBSA3M C MOMOLLIO Pa3beMHOro coeamHuTens (Tam xe, 3, nos. 8),

PacnonoXeHHOro Ha ThINIbHON CTOPOHE AMNEeKTPOHHOrO Brioka.
3aLlenkHyTb 3NEKTPOHHbIN BI0K U KPOHLLTENH.
HapgeTb hmkeupytoLLyto nnaHky (Tam xe, 4).

HemoHTax npubopa crneayet Npou3BoanTb B 06paTHOM nopsiake.
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4)

PucyHok 4.3 — MoHTax npu6opa HacTeHHOro ucnosnHeHus H2
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PucyHok 4.4 — Ma6aputHbie pasmMepsi kopnyca H2
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4.3 YctaHOBKa npubopa wutoBoro kpenneHus L1

[ns ycTraHoBku npubopa criegyer:

1. MoaroToBUTL Ha LWMTE yNpaBrieHnst MECTO Ans
ycTaHoBKM npubopa (CM. pucyHok 4.6).

2. YcTaHOBWTb NPOKNaAKy Ha pamky npubopa ans
obecneyeHus cteneHun 3awmTel IP54.

3. BctaButb npnbop B cneuuanbHO NOAroTOBIEHHOE
OTBEPCTUE Ha NULIEBOV NAHENM WuTa.

4. BcTtaBuTb (hUKCaTOPbl N3 KOMMMEKTa NOCTaBKU B
OTBEpPCTUSI Ha BOKOBbLIX CTEHKax npubopa.

5. C ycunuem 3aBepHyTb BUHTbI M4 x 35 u3
KOMMIEKTa MOCTaBKM B OTBEPCTUSIX KAXO0ro
ukcaTopa Tak, YTobbl NpMGop Gbin NAOTHO
NpwxarT K NMLUEeBON NaHenu wuTa.

HemoHTax npubopa cnegyet npov3BoanTb B 06paTHOM
nopsiake.

PucyHok 4.5 — MoHTax npubopa
LUTOBOrO KpenseHus
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JINLEBas NaHenb Wuta

25
¢ukcatop Ty

% |

%

PucyHok 4.6 — Na6apuTtHbie pa3mepbl kopnyca L1
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Bup caagu Bup cnepeaun Bup c6oky

YnnotHexue

PucyHok 4.7 — NMpu6op B kopnyce L1, ycTaHOBNEHHbIN B WUAT TONLWMHON 3 MM
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4.4 YctaHOBKa npubopa wmutoBoro kpenneHus L2

[ns ycTraHoBku npubopa criegyer:

1. MoaroToBUTL Ha LWMTE yNpaBrieHnust MECTO AN
ycTaHoBKM Npubopa (CM. pucyHok 4.9).
2. YcTaHOBWTb NPOKNaAKy Ha pamky npubopa aons
obecneyeHus cteneHu 3awmTol IP54.
3. BctaButb npnbop B cneuuanbHO NOAroTOBIEHHOE 1
OTBEPCTUE Ha NULIEBOV NAHEN WuTa. )
4. BcTtaBuTb (hUKCaTOPbl N3 KOMMMEKTa NOCTaBKU B
OTBEpPCTUSi Ha BOKOBbLIX CTEHKax npubopa.
5. C ycunuem 3aBepHyTb BUHTbI M4 x 35 u3
KOMMIEKTa MOCTaBKM B OTBEPCTUSIX KAXO0ro
hukcaTopa Tak, YtTobbl NpMGop Gbin NAOTHO
NpwxarT K NMUEeBON NaHenu wuTa.

HemoHTax npubopa criegyetr Npou3BoauTb B 06paTHOM 2)
nopsiake.

PucyHok 4.8 — MoHTax npubopa
LMTOBOrO KpenseHus
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PucyHok 4.9 — Na6apuTtHbie pa3mepbl kopnyca L2



Bup caagu Bup cnepean Bua cBoky

YnnotHexue

PucyHok 4.10 — MpuGop B kopnyce LL|2, ycTaHOBNEHHbIN B LUAT TOMNLWMUHOW 3 MM

5 MNMopknroyeHne
5.1 PekomeHpauuu no NnoaKno4YeHUIo

[ns obecnevyeHns HaOEXHOCTU 3MEKTPUYECKUX COEOAMHEHUIN PEKOMEHOYETCS UCMONb30BaTb MELHbIE
MHOTOXWMbHblE Kabenu, KOHLbl KOTOPbIX Nepep MOAKMYEHUEM criedyeT TwaTernbHO 3a4uCTUTb,
3anyauTb MNU UCMONb30BaTh KabenbHble HaKOHEeYHWKU. TpeboBaHusi K cedyeHusiM xun kabenewn
yKasaHbl Ha pucyHke 5.1.
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HaKOHEYHUK

0,2...1,5 Mm? ! 0,2...1,5 mMm?

2
L, 05..15mm .
v
X=7..8Mm
1) OBHOXUMBHBIN 2) MHOTOXWIbHBI 3) MHOTOXMNbHbIN
kabenb Kkabenb kabenb ¢ HaKOHEYHMKOM

PucyHok 5.1 — Tpe6oBaHuA K cevyeHUAM xun kabenen

O6wwe TpeboBaHUS K MMHUSAM COeAVHEHWIA:

* BO BpeMmsi Npoknagku kabenen cneayeT BbIAENUTb NMHAN CBA3M, COeANHSAIOLLME Nprubop ¢
OaT4YMKOM B CaMOCTOSATENbHYI0 Tpaccy (Mnn HECKONbKO Tpacc), pacnonaras ee (Mnv ux) oTaenbHo
OT curnoBbIx kabenew, a Takke OT kKabenen, co3aaLLNX BbICOKOYACTOTHBIE Y UMMYIbCHbIE
nomexu;

* ANS 3almThl BXOAO0B Npubopa OT BMUSIHUS NPOMBbILLIIEHHbLIX 3NEKTPOMAarHUTHbLIX MOMEX NIMHUN
CBs13v Npubopa ¢ 4aT4yMKoM criefyeT aKpaHMpoBaTh. B kayecTBe akpaHOB MOryT 6bITb
1cnonb3oBaHbl Kak cneumanbHble kabenu ¢ akpaHUpyLWYMK ONneTkaMu, Tak U 3a3eMIeHHble
cTanbHble TPyObl noaxoasiuero anameTpa. AkpaHbl kabenen ¢ akpaHVPYLLMMK ONneTkaMmm
cnegyeT NOAKIIOUYNTb K KOHTaKTy dyHKUMOHanbHoro 3a3emnexus (FE) B wute ynpaeneHus;
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* CrepyeT ycTaHaBnuBaTh PUILTPbI CETEBLIX MOMEX B MUHUSIX MTUTaHUsA Npubopa;

* crielyeT ycTaHaBnNMBaTh UCKporacsaLmne punbTpbl B IMHUSX KOMMYTaLUM CUIIOBOTO
obopynoBaHus.

MoHTVpyst cucTemy, B KkoTopoli paboTaeT npubop, cregyeT yuuTbiBaTb NpaBuia OpraHusauuu
3(phEeKTUBHOrO 3a3eMIeHs:
* BCe 3a3eMMIsoLLMe NIMHUM NPOKIaAblBaTb MO CXEME «3BE3aa» C 06ecneyeHneM XOpoLLEro
KOHTaKTa C 3a3eMnsieMbIM 31IEMEHTOM;
* BCe 3a3eMnsioLLmMe Lienn JOMKHbI GbiTb BbINOMHEHbI NPOBOAAMU HAMGOIBLLETO CEHEHMS;
* 3anpetlyaerca o6beanHATL knemmy npubopa ¢ mapkmposkon «ObLuas» 1 3a3eMnsatoLme nNMHUN.

RS-485 obecneuvBaeT co3gaHune ceTen ¢ KONMYECTBOM Y3oB (Tovek) Ao 256 1 nepefady AaHHbIX Ha
pacctosiHue go 1200 M. B cnyyae ncnonb3oBaHUs NOBTOPUTENEN KOMMYECTBO MOAKMHOYEHHbIX Y3M0B U
paccTosHue nepedadn MoOxeT ObiTb yBenuyeHo. [AnA coeguHeHWs npubopoB  MNpUMeEHsieTCA
3KpaHMpOBaHHas BWUTas Mapa NPOBOAOB C cevyeHueM He MeHee 0,2 MM2 M MOrOHHON E€MKOCTbI He
6onee 60 n®/m.

5.2 NMepBoe BKIOYEHNE

OMNMACHOCTb
Mocne pacnakoBku npnbopa cneayet yoeamTbes, YTO BO BpEMSI TPAHCMOPTUPOBKU NprUGop
He Obln NOBPEXAEeH.

Ecnn npubop Haxopuncs gnutensHoe Bpemsi npu Temnepatype Hwxke MuHyc 20 ° C, To nepen
BKIMIOYEHMEM U Havanom paboT Heobxooumo BblaepkaTb €ro B MNOMELLEHUM C TemnepaTypow,
COOTBETCTBYMOLLEW paboyemy AnanasoHy, B TedeHre 30 MUHYT.
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[ns nogkntoveHus npubopa cnegyer:
1. NMoakniounTb NPMBOP K UCTOYHUKY NMUTaHWUS.
BHUMAHUE

Mepen nogayen nuTaHusa Ha NpMbop crneayeT NPOBEPUTL NPaBUINBHOCTb NOAKMOYEHNUS
Hanps)XeHUs NMTaHUSA 1 ero ypoBeHb.

2. MNoakntioYnTb NINHUK CBSA3UN «NPUBOpP — AaTYMKMY K NEPBUYHBLIM Npeobpa3oBaTensiM 1 BXogam
npubopa.

3. MNogaTtb nuTaHue Ha npubop.

4. Hactpoutb npn6op.

5. CHSITb NUTaHue.
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5.3 HasHayeHMe KOHTAKTOB KNleMMHMKa

1{2]3[4]5[6]7[8]9]i0]11]12]13]14]15]16
s 123123123321/} ]

Cetb B A
~00 245B Bbixog 1  Bbixog2  Bxop 1 Bxon2 Rs-485

PucyHok 5.2 — O6wwasn cxema nogkntoyeHns TPM202-H, -1 n -LLi2

16[15]14[13]12[11]10] 98| 7[6]5[4]|3[ 2] 1
1238321 [ [ 1231238/[]

B A CeTb
Bxon1  Bxoa2 pgygs Beoal Bexon2 40 ouep

PucyHok 5.3 — O6was cxema nogkntoyeHns TPM202-H2
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5.4 NopgknioyeHue no nHtepdency RS-485

WHTepdenc cBs3an npegHasHaveH ONs BKNOYEHUs1 npubopa B CETb, OPraHM3oBaHHYO NO CTaHOapTy

RS-485. Vcnonb3osaHue npunbopa B cetn RS-485 nossonsier:

* CO6VIpaTb OaHHble 06 n3aMepdaemMbiX BENMMYNHaX N xoae perynmposaHua B CUCTeMeE

avcneTyepusauuu;

* YCTAHOBUTb NapameTpbl Npubopa 1 ANCTaHLMOHHO YNpPaBnsTh C MOMOLLbIO MPOrpaMmbl
«KoHdurypatop TPM101 TPM2xx».

Bce npubopbl B cETV COEAMHAIOTCS B NOCNEAoBaTeNbHYIO LWHY, CM. pUCyHOK 5.4. [INsi ka4eCcTBEHHON
paboTbl NpuemonepeaaTyMKoB M NPefoTBPAaLLEHNsT BIMSHUSA MOMEX Ha KOHLAX NMHUM CBSA3WN OOIDKEH
ObITb cornacywlowuin pesuctop ¢ conpotuerneHneMm 120 Owm. Pesuctop crnegyeT nogknoyaTb
HEenocpeacTBEHHO K knemMmmam npubopa.

RS-232

TPM2xx

TPM138

CVI8

[A]B]

AC3

[B]A]

@A A(ﬁWB B(ﬁwA B

/LD-,\ A
RCOrﬂ

RS-485

PucyHok 5.4 — NogkntoyeHne npubopos no cetu RS-485

MogkntoueHve npubopa k MK ocywecteBnserca yYepe3 agantep uHTepdeinica RS-485-RS-232, B
Ka4yecTBe KOTOPOro MOXeT ObITb Ucnons3oBaH agantep OBEH AC3, AC3-M nnv agantep

RS-485-USB ACA4.



(D NPEAYNPEXOEHUE

ApanTtep nHtepderica OBEH cogepxut cornacyroLLmin pesuctop conpoTueneHnemM Reorn =
120 Om.

[na pabotbl no uHTepdericy RS-485 cnepyeT BbINONMHUTL COOTBETCTBYIOLLUME COEAVMHEHWSA U 3adaTb
3HaYeHUst NapameTpoB CETH.

[ns opraHusaumm obmeHa gaHHbIMM B ceTu 4yepe3 MHTepdeiric RS-485 Heobxoaum MacTep cetw,
OCHOBHasi PYHKLMSA KOTOPOro — UHMUMMPOBATb OOMEH AaHHbIMU MexXAy OTNpaBUTENeM 1 nonyyartenem.
B kayectBe Mactepa ceTtu cnegyetr ucnonb3oBaTb K ¢ nogkntoyeHHbIM agantepom OBEH wnu
npubopsl ¢ dyHKumen Mactepa cetn RS-485 (Hanpumep, MK w gp.).

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

5.5 NMNopgkniovyeHne AaTyMKoOB

5.5.1 O6buwume cBegeHns

BxogHble namepuTenbHble ycTpoicTBa B npubope ABMSIOTCA YHWBEPCAmnbHbIMU, T. €. K HAM MOXHO
nogknioyatb Nobble NepBuYHble NMpeobpasoBaTenu (OaTyMKM) M3 MepedncrieHHbIx B mabnuye 2.2. K
BXOA4aM npubopa MOXHO MOAKMIOYUTL OOHOBPEMEHHO ABa AaTyMka pasHbiX TUMOB B MobbIX
COYETaHUAX.

BHUMAHUE

[insA 3awmThl BXOAHbLIX Lenen npubopa oT BO3MOXHOIO Npobos 3apsaamMm CTaTUYeckoro
3MEKTPUYECTBA, HAKOMMEHHOIO Ha NIMHUSIX CBA3W «NpUBOP — AaTunKy, nepes NoAKMIoYEHUEM K
KneMMHUKY Npubopa mx xunbl cnegyet Ha 1-2 cekyHAbl COeANHUTL C BUHTOM
dyHKUMOHanbHoro 3asemnexus (FE) wuta.

Bo Bpemsi npoBepku MCMpaBHOCTM AaTyvMka W NUHUM CBSA3W CriedyeT OTKIYUTb Npubop OT cetu
nuTaHus. [na nsbexaHnsa Bbixoga npnbopa u3 CTposi Npu «NPO3BOHKE» CBA3EN criefyeT UCMonb3oBaTh
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N3MepuTenbHbIE YCTPONCTBA C HanpshkeHueM nutaHus He 6Gonee 4,5 B. lNpu Gonee BbICOKUX
HanpsXXeHUAX MUTaHUA 9TUX YCTPOWCTB OTKIIOYEHVe AaTymnka oT npubopa obs3aTensHo.

MapameTpbl NMMHUKU coeanHeHUst Npubopa ¢ 4aTYMKOM NpuBegeHsbl B mabnuye 5.1.
Ta6bnuua 5.1 — NMapameTpbl NMHKUK cBA3M Npubopa ¢ AaTyMKaMmn

[nvHa nnHmii ConpoTtuBneHune
Twun paTymka M, He Bonee ’ nuHUK, Om, He UcnonHeHune nuHumn
’ Gonee
TpexnpoBogHas, NpoeoAa paBHOMN
TC 100 15 ONUHBI 1 CeYeHus!
TepmoanekTpoaHbIl kabenb
m 20 100 (KOoMMEeHCaLMOHHBI)
o " 00 |Aepomoaves
YHUDULMPOBaHHBIV curHan
HanpsKeHUs MOCTOSIHHOO TOKa 100 5 HsyxnposoaHas

Ha cxemax noakntoyeHns BMecTo HoMmepa Bxofa (Bbixoda) ykasaH X (Hanpumep, X-1).

@ NPEAYNPEXOEHUE

Ll.VICt)pOBbIe BXOObl npw6opa pas3aeneHdbl Ha rpynnbl NO YeTblpe BXo4da, ranibBaHUYe€CKU N30TMpoOBaHHbIe
OT Apyrux uenen. Kaxagas rpynna BxoaoB MMeET CBOKO O6LIJ,yI0 KneMmMmy nuTaHuns. ,U,VICerTHbIe AaT4nkn
crnieqyetT NoAKn4vaTh K BXoAamM TONMbKO OTHOCUTESNBbHO KNeMMbl MMTaHUA BXOOOB ANA naHHon rpynnbl.
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5.5.2 NopkntoyeHne TC no TpexnpoBoaHOM Cxeme

TC Bxon X-1

t,°C Bxop X-2
Bxop X-3

PucyHok 5.5 — TpexnpoBopgHas cxema nogkntoyeHns TC

B npubope ncnonb3yercsi TpexnpoBofHas cxema nogknoverms TC.

DonyckaeTtcsi coeamHeHne TC ¢ npubopom MO ABYXMPOBOAHOW IUHUMM TOMbKO C Obsi3aTenlbHbIM
BbIMOMHEHWEM OnpeaeneHHbIX YCIOBUI (CM. pasaen Huxe).

5.5.3 NopkntovyeHne TC no ABYXNpPOBOAHOWN cCxeme
CoeauHate TC c npubopom Mo [ABYXMNPOBOAHON CXeMe criefyeT B CrhyyYae HEBO3MOXHOCTU
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MCMOMb30BaHNA TPEXNpPOBOAHONW cxembl. Hanpumep, B cnydae yctaHoBku npubopa Ha obbekTax,
060opyaoBaHHbIX paHee NPONOXeHHbLIMW ABYXNPOBOAHLIMU MOHTaXXHbLIMK TPaccamu.

Ona  komneHcauMu nNapasvuTHOrO  COMPOTMBMEHUS
NpOBOAOB CreayeT:

1. Mepeg Havanom paboTbl yCTaHOBUTbL NepeMbIYKm TC
mMexay KoHTaktamu Bxog X-1 n Bxog X-2 t,°C
KnemMMHuKa npubopa, a ABYXNPOBOAHYH NUHUIO
NoAKI0YNTb, COOTBETCTBEHHO, K KOHTaKTaM
Bxog X-2 n Bxog X-3.

2. MNoakniounTb K NPOTMBOMNONOXHBLIM OT Npubopa
KOHL,@M NMHMK CBS3N «TEPMOMETP-Npubop»
BMecTo TC Mara3uvH CONpOTUBIIEHUI C KITAaCCOM
TOYHOCTU He 6onee 0,05 (Hanpumep, P4831).

3. YcTaHOBUTb HA MarasuHe CONpOTUBIIEHUIA 3HAYeHWe, paBHoe conpoTueneHunto TC npu
Temneparype 0 °C (B 3aBMCMMOCTM OT TUMa AaTymka).

4. MNopaTb NUTaHWe Ha npunbop.

5. Uepes 15-20 ceKkyHA No nokasaHWsSM LMpOBOro MHANKaTopa onpeaenuTb BENUYUHY
OTKIMOHeHus Temnepatypsbl ot 0 °C.

6. BeecTu B namaTh Npubopa sHauyeHre Koppekumy caBUr xapaktepuctuku 5H { (5H2), pasHoe no
BEMUYUHE NoKa3aHnsm npubopa 1 B3AToe C NPOTUBOMOSNIOXKHBLIM 3HAKOM.

7. Mepesectn Npnbop B pexmm n3MepeHus Temnepartypbl 1 y6eanTbCs, YTO ero nokasaHus paBHbl
0,0 £ 0,2 °C, 4ytobbl NPOBEPUTL NPaBUIbLHOCTL 3a4aHUst KOPPEKLIMK.

8. OTKNoUMTb NUTaHne Npubopa, OTCOEANHUTL NIUHMIO CBSI3W OT Mara3vHa COnpoTUBIIEHWUI 1
nogknountb ee Kk TC.

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

PucyHok 5.6 — [IByxnpoBoaHasa cxema
nogknoyeHuna TC
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5.5.4 NMoakntoueHue Tl

TN k npubopy credyeT MOAKMYATb C MOMOLLBIHO
cneumanbHbIX KOMMNEHCAUMOHHBIX (TEPMO3MEKTPOAHbIX)
NpoBOAOB, MW3rOTOBMEHHbIX W3 Tex e caMmbIX
matepuanos, 4to u TI. [onyckaetca Mcnonb3oBaTb
npoBoja M3 MeTannoB C TepMO3NEKTPUYECKUMU
XapaKkTepucTukamu, KoTopble B AvanasoHe Temnepartyp
oT 0 go 100 ° C aHamormyHbl XapakTepucTUKam
maTtepuanos 3NeKTpoaoB Tr. CoeaunHsas
KOMneHcaLmnoHHble nposoga ¢ Tl n npubopom cneayet
cobniogate nonsApHocTb. B cnyvae  HapywieHun
yKa3aHHbIX YCMOBWIA MOTYT BO3HUKATb 3HAYUTESbHble
MOrpeLLUHOCTY NpY U3MEPEHUN.

f BHMMAHUE

n
paboumii +
cnan —
JaT4NK
Temneparyps — |

XONOAHOro cnas

PucyHok 5.7 — Cxema noakntoyeHus
Tepmonaphbl

Pabouuii cnaii TIN gormxkeH BbITb 31eKTPUYECKN M30MMPOBaH OT BHELLHEro obopyaoBaHus!

B npubope npegycMoTpeHa cxema aBTOMAaTUYECKOW KOMMEeHcauun TemnepaTypbl CBOOGOAHbIX KOHLOB
TI. JaTunk Temnepartypbl «XONOAHOTO crnas» yCTaHOBMEH PSAOM C KNeMMHUKOM npubopa.

5.5.5 MNoakntoyeHne 4aTUMKOB € YHUDULMPOBAHHLIM BbIXOAHLIM CUrHariomMm Toka unm

HanpsXeHus

MogkntoyaTb AaTUYMKM MOXHO HEMOCPEACTBEHHO K BXOAHBIM KOHTaKTam an60pa.
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s s )
T

Ru
HenpaswbHO! npasuibHo!

PucyHok 5.8 — MNoakntoyeHne 4aTyMKoOB € BbIXOAOM B BUAE TOKa UMW HanpsikeHUs

BHMMAHUE
A MopkntoyaTe AaTymKKM € BbixogoM B Buae Toka (0...5,0 MA, 0...20,0 mA unu 4,0...20,0 MA)
cnepnyeT TOMbKO MOCIe YCTaHOBKY LLYHTUPYOLLEro peauctopa ¢ conpotusneHmem 100 Om
(nonyck He 6onee 0,1 %), KOTOPLIV CrieayeT NOACOEANHSATL B COOTBETCTBUM C pucyHKom 5.10.
BbiBOg pe3ncTopa AomKeH 3aBOANTLCS C TOW XKe CTOPOHbI BUHTOBOM KIIEMMbI, YTO Y MPOBOS OT
natuvka. B cnyyae ncnonb3oBaHus npoBoga ¢ ceveHneM 6onee 0,35 mm, koHew nposoaa v
BbIBOZJ pe3ucTopa criefyeT CKpyTUTb UInu cnasiTb.
HeBbinonHeHWe 3Toro Tpe6oBaHMs MOXET NPUBECTU K NponafaHuio KOHTaKTa Mexay
BbIBOAOM pe3ucTopa U KieMmbl, YTO NoBNeYeT noBpexaeHue Bxoga npuéopal
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PucyHok 5.9 — Cxema noAKnio4eHns akTUBHOIo PucyHok 5.10 — Cxema noaknio4eHnsi NnacCUBHOIo
AaTynKa ¢ BbIXOAOM B BUAe HanpsikeHus —50... AaTynKa ¢ TOKoBbIM BbixoAom 0...5 MA nnm 0

50 MBunn 0...1B

5.6 NMoakntovyeHmne Harpy3ku Kk BY

5.6.1 MoakntoueHue Harpy3ku k BY Tuna P

Cxema nogkntoyeHust Harpysku k BY tuna P npuBegeHa
Ha pucyHke 5.11.
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(4)...20 MA Rw =100 0,1 Om

\C Bbixog X-1
Bbixog X-2

L Bbixog X-3

K Harpyake

PucyHok 5.11 — Cxema nogknoveHus
Harpy3ku k BY Tuna P



5.6.2 NopkniovyeHune Harpysku k BY Tuna K

TpaH3ncTopHas onTonapa NPUMEHSIETCH, Kak npaBumo,
Ons yrnpaeneHusi HU3KOBOSLTHLIM 3MEKTPOMarHUTHbIM
unu TBepaoTenbHbIM pene (4o 50 B noctosiHHOro TOKa).
YT06bl TPAH3UCTOP HE BhILLEN U3 CTPOS 13-3a BONbLLOrO
TOKa camMouHAyKumu, cnegyeT yctaHoBuTb auog VD1
naparnnensHo o6moTke BHeluHero pene P1.

5.6.3 NoakntoueHune Harpy3kum Kk BY Tuna T

voi[

P1

- H Bbixop X-1
e
_&@I Bbixoa X-2

1

PucyHok 5.12 — Cxema nogknro4yeHus

Harpy3ku k BY1 Tuna K

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

100 Om Bbixog X-1 J_ +
—~__—{Bbixog X-2 TeeppoTenbHoe

BHyTpu  BbIXOAHOTO  3nemMeHTa  ycTaHaBnvBaeTCs
OrpaHNYUTENbHBIN Pe3NCTOpP Rorp HOMUHANOM 100 Om.

BbIxog BbINOMHEH HA OCHOBE TPaAH3UCTOPHOIO K4a n-
p-n-TnNa n MeeT Ba COCTOAHUA:

*0...1 B — HM3KWIN NMOrM4eCKuUii ypoBEHb;
*4...6 B — BbICOKUIA NOrMYECKNIA YPOBEHb.
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+6B { Bbixoa X-3

pene

PucyHok 5.13 — Cxema nogkntoyeHus

Harpy3km KBY Tuna T



BHUMAHUE
A OnunHa coeguHuTenbHoro kabensi mexay npubopom c Bbixogom T 1 TBepaoTENbHbLIM pene He
[OIKHa npeBbilaTth 3 M.

5.6.4 NopkntovyeHune Harpy3ku k BY Tuna C

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

®Pasa

R2
47..68 Om

S I Bobixog X-1
_y'@_.— Bbixog X-2

C1
0,1 mxd x 630 B

R Harp.

PucyHok 5.14 — Cxema nofkmno4eHns cCunoBoro cummuctopa k BY tuna C
OnToCMMMUCTOP MOXET Takke ynpaBnsATe Napoi BCTPEYHO-NaparnenbHO BKIYEHHbIX TupucTopos VS1

1 VS2. ins npegoTepalleHnst npobosi TMPUCTOPOB 13-3a BbICOKOBOMNLTHBIX CKAYKOB HanpsiKeHUs B CeTu
K UX BbIBOAAM peKoMeHAyeTcs nogknoyats ounerpytoiyto RC-uenodky (R2C1).
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~
47..68 OM[™

_EZ_' — Bbixon X-1 1 |—/
_ '@ |  Buixog X-2

R2

Vsiyy
T

N vs2

C1
0,1 Mk x 630 B

N

R Harp.

PucyHok 5.15 — Cxema BcTpe4yHO-nNapannenbHOro nogknoyYeHns AByx TupuctopoB k BY Tuna C

5.6.5 MNoakntoueHne Harpy3ku k BY Tuna U

Ona pa6otbl LIAM «napamerp — Tok 4... 20 MA» WCNONb3yeTCA BHELIHUA WCTOYHUK MUTaHUSA

NOCTOAHHOIO TOKa.

HomuHanbHoe 3HaveHue Hanps>XeHns paccynTbiBaeTca
cnegyoowmm o6pasoM:

Un.min = 10 B + 0,02 A - Ry — MMHUManbHoe AonycTMmoe
HanpshXeHne NCTOYHMKa nNuTaHus, B,

Un. max = Un.min + 2,5 B — MakcumanbHoe gonycTumoe
Hanps)XeHne NCTOYHKKa NuTaHus, B,

rae Ry — conpotusnexune Harpy3aku LIAT, Om.
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LAT
4..20 mA

g

Bbixop X-2
Ry
Buixog X-1 ——3+——o -U,
14=4...20 MA

PucyHok 5.16 — MoakntoyeHue k BY Tuna

n



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.max

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

LA
4..20 MA

Buixop X-2

o+,

|

Bbixog X-1

—T———T—+°-U,

Rop PRu

PucyHok 5.17 — NMopgkntoyeHue k BY Tuna
U c orpaHnymBaoumM pe3amcTopom

roe Rorp — HOMWHalNbHOE 3Ha4YeHne orpaHnvYnTenbHOro pe3ncrtopa, KOM;
Rorp.min — MUHUMarbHO AoNYyCTUMOE 3Ha4YeHne orpaHn4YnTenbHOro pe3ancTopa, KkOwm;
Rorp.max — MakcumarbHO OoNyCTUMOE 3Ha4YeHNe OrpaHN4YnTeNnbHOro pe3mcTopa, KOM;

lyan.max — MaKCMarnbHbIN BbIXOAHOW TOK LIAT, MA.

2 BHUMAHUE
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HanpsikeHune nctouHuka nutanmsa LIAI He gomkHO npesbiwaTth 36 B.

(5.1)



5.6.6 NopknioyeHune Harpysku k BY Tunay

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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TPM202 Bnok 06paboTky AaHHbIX
o [ T ?1__ perynuposatve
LncppoBoiA | BY1
B C— WA CUTHanu3aLms
| | rosmamaen]| | ] ”
- BXO;
{8 e o[~ | peomeeave
BblMMCTIMTENb | 4.20 MA percTpaly
fatimk 1 | KBALPATHOTO — [[aranorosi |||
| KOpHS M-perynsiTop |
I l wamepers- | ||
ervcTparo|
| nonn BbIYVCIUTENb perveTpaTop Ijj
| (o L ey | Wt
e ot || T} !
UndppoBoii —=1{| " perynsop m perynupoBaHme
i | Lo RS
o M-perynsiTop
/S 2 [I7]
paTank 2 | ﬁ:;‘;ggﬂg%" VaMepuTens- I == |
| KOpHS perucTparop | RS-485 —
-

PucyHok 6.1 — ®yHKUMOHanbHasa cxema npubopa
Mpubop nmeeT ABa yHMBepcanbHbiX Bxoaa. MNoaaHHbIv Ha Bxog curHan npeobpasyeTcsi B COOTBETCTBUM

C TuNoM BblOpaHHOro pAatynka. MamepeHHoe 3HayeHue ob6pabaTtbiBaeTcsi B COOTBETCTBUU C
HacTponkamu.
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Mpn 06paboTke N3MEPEHHOrO 3Ha4YEHNS BbINOMHATCS:

* uncppoBas punsTpaumsa naMepeHun (ans ocnabneHns BANSHUSA BHELLHUX MMMNYSbCHbIX MOMEX Ha
3KCMyaTaluMoHHbIe XapakTepucTuku npudopa);

* KOPPEKLMSA U3MEPUTENBHOW XapakTepUCTUKM AATYNKOB (AN yCTPaHEHUs HayanbHoOM
MOrpeLIHOCTY NPeoGpa3oBaHMsi BXOAHbLIX CUTHAMOB W NOrPELLHOCTEN, BHOCUMBbIX
COeanHNTENBbHLIMY NPOBOAAMM);

* BblYMCMEHNE KBaAPAaTHOIO KOPHS C Y4E€TOM HacTpoek MacluTabuposaHus. BeinonHsaeTca Ans
paboTbl C yHUMMLMPOBAHHBIMW AATYNKaMK, CUTHAN KOTOPbIX MPOMNOPLMOHaneH KBagpaTy
n3MepsieMol BeNuYMHbl (HanpyMmep, AaT4nK1 pacxoda XUaKocTu Unm rasa).

BbixogHoe ycTponcTBo BY nepepaet ynpasnsiowne curHanbl Ha UCMOMHUTENbHbIE MexaHu3mbl. BY
MOXET ObITb AMCKPETHOO UMW aHanoroBoro TMna.

6.2 YnpaBneHue u MHAMKaLumA

Ha nvueBoi naHenu npubopa pacrnonoXxeHbl 3fIeMeHTbl MHAVKaLWMKU 1 ynpaBneHus:
* 1Ba YeTbipexpaspsgHbIX ceMnucerMeHTHbix LIU;
* NAATb CBETOAVOLOB;
* KHOMKMW ynpasneHus.
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W3MEPUTENIb-PETYNATOP
om

O 2

O RS

]

K1

O Kl OK2

W3MEPUTENb-PETYAATOP

OBEH TPM202

CIDED

om

[ ]

OBEH TPM202 H

om2 B

Okl Ok2 ORS

K2 RS 1
ny2

B@,_‘

1)

2)

3)

PucyHok 6.2 — lluueBas naHenb npu6opa Ans kopnycoB: 1) HacTteHHoro H u wutoBoro L1
KpenneHus, 2) wutosoro L2, 3) HacteHHoro H2

Ta6nuua 6.1 — HasHayeHue LU

Pexum akcnnyaTtauuu npubopa

OTo6paxaeman nHcopmaumsa

BepxHui nuaukarop

HwxHuin niaukaTop

Pabota Tekyluee 3Ha4YeHne nsmepsiemon 3HayeHne ycTaBku
BENMUYYHbI
Hactpoiika Ha3BaHvie napameTpa HacTpoku 3HaueHvie napameTpa HacTpPOWku
MeHto Hapnuck «nEnl HasBaHue rpynnbl napameTpos
Aapus O6Go3HayeHue owmnbku 1 kaHana O6Go3HayeHune ownbku 2 kaHana
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Tabnuua 6.2 — HasHayeHue cBeTOQUOAOB

CBetoauopn CocTosiHue 3HauyeHue
K1 CeeTtutcs BY1 B coctostHum BKITKOYEHO (Tonbko ans BY guckpetHoro
TMna)
K2 Ceetutcsa BY2 B coctosHum BKNKOYEHO (Tonbko anst BY guckpeTtHoro
TMna)
ny1 Ceetutcsa Ha LU/ BbiBOAUTCS BENUYMHA, Ha3HavyeHHas Ha J1Y1
ny2 Ceetutcs Ha Lie BbiBOAWTCA BENUYmMHa, HasHavyeHHas Ha J1Y2
RS BkntoyeHne Ha 1 ¢ Mepenaya gaHHbIX KOMMbloTEpPy Mo RS-485

Ta6nuua 6.3 — HazHaueHMe KHONOK

Pexum
KHonka JKcnnyatauun HasHauenue
npu6opa
Pa6ota Kpatkoe Haxatue:
* nepeknoyeHne mexay 1 1 2 kaHanom ans otobpaxeHns
N3MEepPEeHHOro 3Ha4YeHNa 1 3HayYeHns yctasku JTY;
HaxaTue > 3 c:
* BXOfl B MEHI0.
ans H2: MeHto lMepexopn k HacTpoiike NepBOro napameTpa rpynnbi.
@ ’ Ecnu otobpaxaetcsi rpynna Luaf, To NPOMCXOOMT BbIXOA U3 MEHIO.
Hactporika KpaTkoe HaxaTtue:

* Nepexoa K cneaytoLiemy napameTpy rpynnbl
HaxaTne > 3 c:
* BbIXO[, B MEHIO K Ha3BaHMIo rpynnbl.
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MpopomxeHue Tabnuubl 6.3

Pexum
KHonka aKcnnyaTauumn Ha3sHauyeHue
npu6opa
~I Pa6ota YBenuueHne/ymeHbLUEHWE 3HAYEHNS YCTaBKUN Ha HXKHEM
MnAKaTope
ans H2: MeHto Bbi6op rpynnel napameTpos
B HacTtporika YBenunyeHvne/ymeHbLLeHVe 3HaYeHns napameTpa (4ns uaMeHeHusi ¢
yCKOpeHMeM 3axaTb KHOMKY)
YBenuyeHne/yMmeHbLLEHVE SSPKOCTU CBEYEHUS UHAMKATOPOB
nna H2:
Kom6uHauum kHonok AnsA BxoAa B cneuunanbHble PeXUMbI
Mepexopn k ycTaHOBKe Koga AocTyna
+ +
Onsa H2:
+

6.3 BknioyeHune un pabora

Bo Bpems BkoYeHna nuTaHns npubopa Ha 2 ceKyHabl 3acBeYMBaloTCA BCe MHAMKaTopsl. MNocne atoro
Ha BEpPXHeM MHauKaTope oTobpaxaeTcst BXoaHas BenuunHa J1Y1, Ha HUKHeM nHAnKaTope — 3HavYeHns

yctaBku ans J1Y1. MNpu HaxaTum KHOMku (ana H2 @) npubop otobpaxaeT BXOOHYI0 BENUYUHY U

3HayeHue ycTaBku ansa Ny2.
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B xope pabotbl npnbop ynpaBnseT BHELHUMW WCMOMHUTENbHBIMU YCTPOWCTBAMU B COOTBETCTBUM C
3agaHHbIMK pexxuMmamu paboTel JTY.
BunayanbHbI KOHTPOSb 33 PaboToN BbIXOAHOIO YCTPOWCTBA CrneayeT OCYLIeCTBATb N0 CBETOANOAAM
K1 n K2, pacnonoxeHHbiM Ha nuueBon naHenu npubopa. B 3aBucumoctTn OT Tvna BbIXOAHOMO
yCTpOWCTBa CBETOAMOALI paboTatoT No-pa3Homy.
[na BY aunckpeTHoro Tuna 3acBeTka CBETOAMOA4A CUrHaNM3vpyeT O MepeBode COOTBETCTBYIOLLErO
JIOTMYECKOro YCTpOWCTBa M CBA3aHHOTO C HMM BY B coctosHne «BKIHOYEHO», a noracaHne — B
cocTosiHne «OTKITKOYEHO».
Ons BY aHanoroBoro Tuna pAnuTenbHOCTb 3acBeYeHHOro cocTtosiHna ceetoguonoB K1 wnn K2
BO3pacTaeT C yBeNnMYeHNeM BbIXOQHOTO curHana. MNpu MMHMManbHOM BbIXOAHOM curHane Toka 4 MA/
HanpsbkeHus 0 B ceetognonbl K1 n K2 He ceeTaTcs, npy AanbHeNWwWem yBenmyeHUn BbIXOQHOMO curHana
CBETOAMOAbI HA4YMHAKT Muratb ¢ yactoton 1 pas B cekyHay. MNpu curHane 20 mA/10 B oHn cBeTsTCS
HenpepbIBHO.
Bo Bpemsi paboTbl npubop npoBepsieT MCNPaBHOCTb MOAKMIOYEHHBIX [AaT4YMKOB. ABapUNHLIMK
CUTyaumsMu Mo BXOAY CHUTAIOTCS CrieaytoLme:

* BbIXOZ U3 CTPOs AaTymka (00pbIB Mnun KOpoTkoe 3amblkaHue TC, 06pbiB TIT unu

YHUPULMPOBaHHOTO AaT4uKa);
* BbIXOA, M3MEePSeMON BENMUYMHbI 3a AVana3oH U3Mepenns (CM. mabnuuy 2.2).

Mpw BO3HWMKHOBEHWM aBapun nNo BXoay anGOp nepexoguT B COCToAHUE «Owmnbkayr:

* Ha UMPOBON MHANKATOP BbIBOAMTCS coobLLeHne 06 aBapuiiHon cutyaumm (cMm. MNpunoxexne
Bo3moxHble HeucripagHocmu u criocobbl UX ycmpaHeHus );

- paboTa cooTBeTCTBYyloOLLero BY Griokvpyetcs:

— B 0BbIYHOM pexuMe BY nepeBoanTCA B COCTOSIHWE, ONpeeneHHoe B napameTpe ot /(
oEro);
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— Npu ANCTaHUMOHHOM ynpaBrieHUN COXpaHAeTCA nocrnegHee 3afaHHOe COCToAHMe.

NPEOAYNPEXOEHUE
(D Mpn6op nHanumpyer:
* TEeMNepaTypy «XOroAHOrO crasi» — B CIlyyae KOpoTKOro 3aMmblkanust T1;
* 3HAYEHUE HIDKHErO Npeaerna avana3oHa — B Criydae KOpOTKOro 3amblKaHUS OaTUYMKOB
0...1 B, 3ambikaHus wyHTta 0...5 MA, 0...20 MA unu o6psbiea aatunkos 0...5 MA, 0...20 MA;
* 3Ha4YeHUe cepeanHbl AuanasoHa — B Crlyvae KOpoTKOro 3amblkaHusi aatymka —50...
+50 mB.

7 HacTtpowuka

7.1 NMocnepoBaTenbHOCTb HACTPOMKU

Hactpoiika npubopa npegHasHadeHa [Ans 3adaHUs M 3anuMcu HacTpauMBaeMblX MapamMeTpoB B
3HeproHe3aBVCKUMYIO NaMsiTb NpuGopa.

[ns pgocTyna k napameTpaM HacTpOWKU CriefyeT HaxaTb M YAepXuBaTb KHOMKY B TeyeHve 3
CEeKyH.
OcHoBHble napameTpbl npubopa 06beanHEHbI B MEHIO, KOTOPOE COCTOMUT U3 CrIeAyOLLMX rPymm:

* LuaP — HacTpoiika NMOrMYecKrX YCTPOWCTB;

* Adu — HacTponka nHaMKaLumu;

« LuCn — HacTpoiika BXOQoB npnbopa;

* Lualf— perynuposaHmne 1 perucTpmpoBaHne;

« Lonn — HacTpoiika nHTepdeiica RS-485.
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PucyHok 7.1 — HaBurauus B MeHIO HaCTPOWNKKN

BHUMAHUE
HoBoe 3HayeHne napameTpa 3anvcbiBaeTCs B NAaMATb TOMbKO NOCIe KpaTKoBPEMEHHOIO

TP
HaXaTusa KHOMKU

B npubope cyLecTtyeT rpynna cnyxebHbix napameTpoB. [Ins nepexoaa B rpynny cnegyer:

=]
1. HaxaTb komBuHaLMo KHOMOK nypepxumeaTtb He MeHee 3 CeKyHAa.
r

U | Beectu kog 100 ¢

, T. €. NpU Nepexoae K creayoLlemy napaMmeTpy.

2. Mocne Toro, Kak Ha LMPOBOM UHANKATOPE BLICBETUTCS COOOLLEHME

A INA
v
MOMOLLIbIO KHOMOK N HaXaTb
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Mpubop aBTOMATMYECKV BO3BPALLAETCH M3 PEeXMMa HACTPOVMKM K MHOMKALMM U3MEPSEMbIX BEnvymH
Yyepes BpeMms, ycTaHOBMeHHoe B napametpe rESt. Mpu ~E56 = oFF gns Boseparta K vHAMKauum
M3MEepsIEMON BENUYMHBI CrieayeT:

AL
1. KHonkamu " BbIGpaTh rpynny LuaF,
2. HaxaTb KHOMnKy

7.2 HacTtpo#ka pexxmuMmoB MHAUKaLun

BbIGop pexrma OCyLLEeCTBAETCA YCTAaHOBKOW 3Ha4YeHus B napameTpe o 5F

BbIBOA4 TEKYLLMX 3HAYEHUI N3MEpPSieMbIX BEMUYMH Ha LMPOBOMA MHONKATOP MOXET OCYLLECTBNATLCS B
OHOM U3 PEXMMOB:

* CTaTUYeCcKOM;
* LMKIMNYECKOM;
* OAHOBPEMEHHO HAMKALMN.

B cratuyeckom pexume Ha BepxXHEM WHAMKAaTope OTobpakaeTcA 3HayeHne W3MepeHHoN
(BbIYMCIIEHHOW) BENUYMHBI, HA3HAYEHHOW Ha BXOA Kakoro-nubo J1Y (npu BKMOYEHUW NUTaHUS Bcerga

nPOor.
JIY1). Ha HwkHem wnHOukaTope — 3HadeHue yctaBku ans atoro J1Y. [py HaxaTumM KHOMKU -
NPOVNCXOANT NePEeKToYeHe Ha NHAMKALMI0 COOTBETCTBYIOLLMX BENUYMH Ans apyroro J1Y.

B umKknuyeckom pexvMe cMeHa 3TUX BENUYNH MPOUCXOANT aBTOMAaTUYECKU Kaxable 6 CeKyHAa.
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B pexviMe 0OHOBPEMEHHOWN MHAMKALUMM HA BEPXHEM UHAMKATOpe OTOOpaxaeTcs 3HaYEeHWUEe BENMUYMHBI,

< o POr,
n3MepeHHou Ha Bxode 1, Ha HMXKHEM — BENUYMHbLI, N3MepeHHoW Ha Bxoae 2. Mpu HaxaTum KHOMKN .
NPOUCXOAUT NEePEKINOYEHNE B CTAaTUYECKUIN PEXMM MHAMKaLUN.

7.3 YcTaHOBKa NapamMeTpoB BXxoga

MapameTpbl Bxoaa npubopa HacTpansakoTCa B MEHIO LLiC .

7.3.1 Kog Tvna gaTtumka

Koa Tvna patuvka HacTpavsaetcs B napametpe cn. k. lNepedyeHb KopoB npusegeH B [punoxeHum
Hacmpaugaembie napamempesi .

7.3.2 YcTaHOBKa TOYHOCTM BbiBOA4a TeMnepartypbl
B cnyyae wcnonb3oBaHnss TC u TI1 MOXHO YCTaHOBUTb >EMaemyl TOYHOCTb OTOBpaxeHus
U3MepEHHOI TeMnepaTypbl Ha LM POBOM MHAMKaTOpe. [ANs aToro cnedyet 3agaTb napameTp dPE.

NPEOQYNPEXOEHUE
B cnyyae 1Mcnosnb3oBaHUst 4aTYMKOB C YHUULMPOBAHHLIM CUrHaNoMm 3TOT napameTp
HEAOCTYNEH ANS HACTPOWKM.

Bo Bpewms paboTbl ¢ Temnepatypamu Bbiwe 1000 ° C pekomeHAyeTcs ycTaHaBnMBaTb 3HAYeHWe
napameTtpa paBHoe 0, c Temnepatypamu Hwxe 1000 ° C — paBHoe 1 (oTobpakeHue 3HayYeHus
TemnepaTypbl Ha MHAMKaTope ¢ TouHocTbio Ao 0,1 °C).
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NPEAYNPEXOEHUE
(D Mpwu BbluMcneHUn pasHocTu T = (T1 — T2) Npu pasnuYHbIX 3Ha4YeHUsX dPt {n dPEd, 3HadeHne T
oToGpaxaeTcsi C TOYHOCTbIO, ONpeaeneHHol B napameTpe dPt /.

7.3.3 YcTaHOBKa Anana3oHa uamepeHus

B crnyyae ucnonb3oBaHus 4aTYMKOB C YHUULMPOBAHHBIM BbIXOAHBIM CUrHAMOM TOKa UM HaNpsiKeHWs!
criegyet NpoBeCTM HACTPOKKyY AManasoHa U3MepeHus], 3a0aB 3HaYeH sl NnapameTpoB:

*» P — nonoxeHne AecATUYHON TOUKM;

* Ln.L — HWXHAA rpaHnLa amanasoHa UsMepeHus;

* Ln.H— BepxHAA rpaHuLa AvanasoHa UsmepeHus.
[nanasoH namepeHusi 3aaeTcs B COOTBETCTBUM C Ananas3oHoM paboThbl NPUMEHAEMOro AaTymka.

Mpubop ocyllecTBnsieT NUHeHoe npeobpa3oBaHMe BXOOAHOW BEMUYMHBI B pearibHyl (U3N4ecKyo
BENMYNHY B COOTBETCTBMM C 3afjaHHbIM AMana3oHOM U3MepeHusi no dopmyne:

T =Ty + Ix - (I — M) (7.1)

npu ntodbix cooTHoLeHusAX Mg 1 My, rae Ix — 3HavyeHre curHana ¢ AaTynka B OTHOCUTENbHbIX eAnHULaXxX
aunanasoHa ot 0 go 1,000;

My — 3a4aHHOE 3HaYeHMe HUXKHEN rpaHunLbl AnanasoHa nsmepenmns (Cn.l);
Mg — 3agaHHOe 3HaYeHWe BEpXHEN rpaHuLbl AnanasoHa namepeHus (Cn.H).

NPEQYNPEXOEHUE
@ B cnyyae ncnone3osaHus TC n TI1 3T napameTpbl Ha LMPOBOM MHAMKATOPE HE
BbICBEYMBAIOTCS.
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MapameTp «HWXHAS rpaHuLla AuanasoHa M3MepeHusi» onpefensieT, Kakoe 3HauyeHue WU3MepsiemMon
BeNUUUHbI ByoeT BbIBOOUTLCS Ha UMEPOBOM MHAMKATOPE NPU MUWHUMAanbHOM YPOBHE CurHana c
naryuka (Hanpumep, 4 MA ons gardvka C BbIXOQHbIM CUrHanoMm toka 4...20 mA).

MapameTp «BeEpXHsIS rpaHuLa Ouanas3oHa U3MEPEHUsi» OMpenernsieT, Kakoe 3Ha4YeHue U3MepsieMon
BeNMYMHbl OyAeT BbIBOAUTLCS Ha LMEPOBOM WHAMKATOPE MpU MakCUMarnbHOM YpOBHE curHamna c
naryuka (Hanpumep, 20 MA Ans AaTymka C BbIXOAHbIM curHanom Ttoka 4...20 MA nnu 1 B ans gatyuka c
BbIXOAHbIM curHanom Hanpspkenus 0...1 B).

MapameTp «NonoXeHWe AECATUYHOWM TOYKWU» ONpeaensieT KoNMYecTBO 3HaKoB NocHe 3ansiTol, KoTopoe
OyneT BbIBOANTLCS Ha LPPOBOM MHAMKATOpPE.
MapameTpbl Ln-L, Cn-HMOTYT NpUHUMATL MoGble 3HaYeHus, B TOM yucne cnl > CnH:

* oT MuHyc 1999 fo 9999 npu 4P = 0;

* OoT MuHyc 199.9 1o 999.9 npu dF =1;

* OT MUHyc 19.99 1o 99.99 npu dF = 2;

* oT muHyc 1.999 no 9.999 npu oF = 3.

BHUMAHUE
Bo BpeMsi yCTaHOBKM 3HaYeHUN L.l > CnH criegyeT 3aaaTh HOBbIe 3HaYeHUs napameTpam
[OvanasoHa 3agaHus yctasku 5L.L; 5L H v auanasona peructpaumm Anl, AnH.

3HaueHve napameTpa d” BNmseT Ha oToBpaxeHne N3MEePEHHON BENMUMHDIL. [N Kaxaoro Tuna aatymnka
MOXeT ObITb YCTAHOBINEHO CBOE 3Ha4YeHWe 3TOro napameTpa, koTopoe OyAeT COXpaHeHO B MamsaTu
npubopa. [Moatomy npu nepexoge OT AATYMKOB C YHUUUMPOBAHHBIMW CUrHamamm CO CBOUM
YCTaHOBMEHHbIM 3HayeHvem (Hanpumep, of = 0, 2 unu 3) Kk gatumkam TC u T, y KOTOpbIX MO
ymonuaHuto df = 1, U HaoBopOT, 3HAYEHWE MONOXKEHUS OECATUYHON TOYKM aBTOMAaTUYECKU
N3MEHSIETCS, YTO MOXET NPUBECTU K U3MEHEHWIO 3HAYEHWS YCTaBKWU U APYrUX napameTpoB, MEKLLMX
OfHW 1 Te Xe eAVHNLbI UBMEPEHNS, YTO 1 U3MepsieMas BENuYnHa.
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NPEAYNPEXAEHUE

(D [ns nonyyeHuns 6onee BbICOKON pa3peLuatoLLeli CToCOGHOCTM cneayeT ycTaHaBnvBeaTth
Gonbluee 3HaveHne df. Hanpumep, npu Ucnonb3oBaHUM AaTyuKa AaBneHnus ¢ auanasoHom 0-
15 aTmocdep 1 BbiIxoaHbIM curHanom Toka 0...20 MA Haunydlwme pe3ynsrartbl MOryT ObITb
nonyyeHbl CO CrieayrLLMMK 3HaYeHsIMM napameTpos: ca.l = 0,00 n (nH = 15,00 npu o = 2.

7.3.4 BbluncneHme KkBagpaTHOro KOpHsa
[lns BKMIOYEHMS BLIYMCIIEHNSA KBAAPATHOTO KOPHS CriedyeT yCTaHOBMUTL 3HaYeHue on B napametp 559-.

[nsa paboTbl ¢ gaTynkamu, yHUPULIMPOBaHHBIA BbIXOAHOW CUrHaM KOTOPbIX NPOMNOpLUOHaneH KBagpary
N3MepseMon BeMUYWHbI, WCMOMb3yeTcst (PYHKUMSA BbIYUCIEHUS KBAAPaTHOrO KOPHSA, KoTopas
BKJIIO4AETCS NPOrpaMMHbIM NyTEM.

BbluncneHne KBaapaTHOrO KOPHS! C YHETOM HAaCTPOEK MacLUTabupoBaHusi NPOUCXOAUT No popmyre:

T=1+ \/E(HB - HH) (7.2)

raoe Ix — 3HayeHuMe curHana ¢ gatymnka B OTHOCUTENbHbIX eanHuuax auanasoHa ot 0 go 1,000;
M1 — 3a4aHHOE HWKHEe 3HaYeHne rpaHunLibl AranasoHa nsmepeHus (Cn.l);
Mg — 3agaHHoe BepxHee 3HaYeHWe rpaHuLbl AvanasoHa namepeHns (Cn.H).

7.3.5 Koppekuusi uamepuTeribHOW XapakTePUCTUKM AaTumKa

M3amepeHHoe I'IpVI60pOM 3HavYeHne cregyer OTKOppeKTUpoBatb AnA  YCTpaHeHuA HavanbHoON
NorpeLwHoCcTun npe06paaoBaHM9| BXOOHbIX CUrHanoB u I'IOFpeLUHOCTeI7I, BHOCMMbIX COeOUHUTENbHbIMU
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npoeogamu. B npubope ectb ABa TMNa KOppeKUMm, NO3BOMSAIOLLME OCYLLECTBNATbL COBUT UMM HaKIOH

XapakTepUCTVKN Ha 3aaHHYI0 BENMUUHY.
BHUMAHUE

B cnyyae nogkntoueHust TC no ABYXMNPOBOAHON CXeMe CleAyeT BbINOMHATL KOPPEKLMIo CABUT
XapaKTepucTuKm B 06s3aTernibHoM nopsake. OnpeaerneHune 3HadeHUs napameTpa caBur
XapaKTepUCTUKMN NPOU3BOAUTCA MO METOAUKE, MpUBeAeHHON B pasdere 5.5.3.

Casur XapakTepUCTukn npumMeHaeTca:

* AN KOMMEHCaLUN NOrpeLLHOCTEN, BHOCUMbIX
CONPOTUBIIEHNEM MOABOASILLMX NPOBOLOB B
crnyyae UCnosnb30BaHNsi ABYXNPOBOAHON CXEMbI
nogknoyenunsa TC;

* B Cryyae OTKMoHeHus1 y TC 3HadeHus Ro.
Takas Koppekuus ocyLLecTBnsieTca nyTeM npmbaeneHus
K U3MEPEHHO BENUYUHE 3HAYEeHUs &.
3HaveHve & 3agaeTca napaMmeTpom SH.

Mpvmep coBura xapaKTepucTukM  OnA  Aatyuka
TCM (Cu50) rpadmyeckn npeacTaBneH Ha pucyHke 7.2.

MapameTp 5H ponyckaeTca M3MEHATb B AManasoHe oT
MuHyc 50,0 go +50,0 °C ans TemnepaTypHbIX AaT4YMKOB

57

T,°C

100

60

40

-10°C

5=

20

80

i 7/

| ©ea xoppexunn / /
Ve

i 7

i /7

L/

[ 7

7

G Koppexumedt
T=Tyu 0

TN TN T TN TR N N TN T | >

4

ARY,

0 20 40 60 80 100 Tup,°C
(50) (71,3)  (Rycms OM)

HG.TCM

R

PucyHok 7.2 — Koppekuus «caBur

XapaKTepUucTUukKmn»



(TC n TI), or muHyc 500 go +500 °C — Ana AaTYMKOB C YHUMLMPOBAHHBLIM CUTHANoOM Toka Wiu
HanpsXKeHus.

N3meHeHWe HaKMnoHa xapakTepUCTUKU OCYLLECTBISETC T, og

nyTeM YMHOXEHUS U3MEPEHHOW (M CKOPPEKTUPOBAHHOMN /
«COBWTOMY», €CnM  3Ta  Koppekuuss  Heobxoguma) 100 7/
BENMYMHBI Ha NOMPaBOYHbIA KO3hdULMEHT B. 3HaveHne 563 Kopperyt /

B 3apaetcsa napametpom FLi. 80

MpvMep  M3MEHEHWs  HakNoHa  U3MEepPUTENbHOMN & /
XapakTepuCTUKn rpacduyecku npeacraeneH Ha /

pUCYyHKe 7.3. 40 / € KOppexuMen
[aHHbIN BMA KOPPEeKuuM MCronb3yeTcs, kak npasuno, V/ T=Tum B
Ons KOMMeHcauuy MOrpeliHoCTen cammx AaT4yuKoB 20 Y

(Hanpumep, B criyyae oTknoHeHus y TC napamerpa a oT

CTaHAAPTHOTO  3HAYeHus) nnu norpeLuHocTen,

CBSI3aHHbIX c pa3bpocom CONpOTUBREHWI 0 20 4 60 8 100 Ty,,°C
WYHTUPYIOWMX  peaucTopoB  (npu  paBote  C (50) (7.3 (Rrcw, OM)
npeobpasoBaTensMy, BbIXOAHLIM CUrHANOM  KOTOPbIX
ABNSAETCH TOK).

3HayeHne nonpaBo4HOro koadpduumeHTa B 3agaetcs B

6es3pa3mepHbIX eauHuuax B guanasoHe ot 0,500 go
2,000 n nepen ycTaHOBKOW onpeaensieTcs no opmyrne:

PucyHok 7.3 — KoppeKuusi «kHaknoH
XapaKTepUCTUKU»

I
6: bakT (7.3)
HI/BM
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rae Mepakr — akTM4eckoe 3Ha4eHne KOHTPONMPYEMOIN BXOAHOW BENNYMHBI;
Mysm — U3MepeHHoe NpnBOPOM 3HaYEHME TOM XKe BEMUYMHBI.

Onpegenutb  HEOGXOOAMMOCTb  BBEOEHUS  MOMPABOYHOMO  KO3(MLMEHTA  MOXHO, U3MEPVB
MakcumarbHoe unmn 6rmskoe K HeMy 3HayeHue napameTpa, rae OTKIIOHEHWE HaKIoHa U3MepUTENbHON
XapaKTepucTuku Hanboree 3aMeTHO.

7.3.6 YcTaHOBKa napameTpoB undpoBoro punsrpa
[ns ocrnabneHus BMUSIHUSI MOMEX Ha JKCMIlyaTauMOHHble XapakTepucTukn npubopa B cocTaBe ero
KaHanoB U3MepPeHNs NpeayCMOTPEHbI LpoBble PUNBTPbI.
dunbTpaums HacTpamBaeTCsl C MOMOLLbIO NapaMeTpPoB:
« Fh — nonoca undgpoBoro unLTPa;
* Lnf — NocTosIHHAsA BpeMeHu LndpoBoro ounsTpa.

NPEAYNPEXAEHUE
@ 1. 3HaueHne Cnf fonyckaeTcsa ycTaHaBnMBaTh B AManasoHe ot 1 ao 999 cekyH, npy
CrF = aFF doynbTpaums MeToaoM 3KCNOHEHLMANBHOIO CriaXuBaHUst OTCYTCTBYET.
2. 3HayeHue nonockl punbTpa yctaHasnuBaeTcs B AnanasoHe ot 0 go 9999 °Clc. MNpwn
Fh= [ «unsTpaums eAUHUYHBIX TOMEX» OTCYTCTBYET.

Monoca LMPOBOrO UNbTPa MO3BOMSET 3aAUUTUTE U3MEPUTENbHBIN TPAKT OT eAMHWUYHBLIX NMOMeX U
3afaeTcs B eOMHMLAX M3MepsieMOn BenuuuHbl. Ecnu namepeHHoe 3HadeHue T oTnudyaeTtca OT
npeabiayiero Tio1 Ha BeNUYMHyY, GonbLUY0, YeM 3HaYeHWe napameTpa Fh, To Nnpubop NpYcBanBaeT emy
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sHadyeHve paeHoe (Ti1 + Fb), a monoca ¢unbTpa yasausaetcs. Takum 0BGpasoM, XapaKTepucTuka

Crnaxveaertca.

Manas wuvpuHa nomocbl uNbLTpa  NpUBOAUT K
3ameaneHnto peakuun npubopa Ha bbiCTpoe U3MeHeHne
BXOAHOW BEenMUYMHbI. [103TOMy NpWM HU3KOM YpOBHE
nomex unu npu pabote € ObLICTPO MEHSAWUMUCS
npoueccaMmn peKkoOMeHAYyeTCs  yBenuuUTb  3HayeHue
napameTpa unv oTKNIYUTb AeNCTBUE Nonockl uneTpa,
ycTaHoBuB B mapametpe Fh = 0. B crniyyae BbICOKOrO
YPOBHSI  MOMEX  criedyeT  YMEeHblUUTb  3HaveHue
napameTpa AN YCTPaHeHUs UX BNUSHUA Ha paboTty
npubopa.

Lindposon unetp yCcTpaHseT LYyMOBble
cocTaensoLme curHana, ocyLLecTBnsisA ero
3KCMOHeHUMarnbsHoe CrnaxuBaHue. OcHoBHoOW
XapaKTepuCTUKOM 9KCMNOHEeHUManbHoro dunsTpa
aBnsetcs tp — MNOCTOSIHHAs BPemMeHu LmcpoBOro
dunetpa. MapameTp CnF — uHTepBan, B TeyeHue

KoToporo curHan gocturaet 0,63 OT 3HaYeHWs Kaxgoro
nameperus T;.
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PucyHok 7.5 — QKkcnoHeHuManbHoe crinaxusaHne B 3aBUCMMOCTU OT NOCTOSAHHON BpeMeHM
umncposoro cpunsrpa

YMeHbLUEeHNE 3HaYeHUst tq) npuBoAUT K YCKOPEHUIO peakunn np|/|60pa Ha CKaHKOOGpaSHbIe N3MEHEeHUA

TemnepaTtypbl, HO CHWXaeT ero nomexosawUueHHOCTb. YBenuuenune t[b nosbIlWaeT UHEePLMOHHOCTb
anI60pa N 3HAYUTENbHO NoAaBnAeT WyMbl.

7.4 YcTtaHOBKa napamMeTpoOB npouecca perynmpoBaHus

MapameTpbl NpoLecca perynmpoBaHnsi HacTPanMBaloTCs B MEHH0 Lual.
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[nsa kaxaoro Bxoga HACTPOMKa NPOM3BOAUTCS HE3ABICHMMO C MOMOLLBIO MapaMeTpPOB:
* 5P {n 5P2 — snauenve ycraBku perynsartopa;
* SL.L {n5L.LE — HUXHSIA rpaHULa 3HAYEHMS YCTaBKK;
« 5L.H n 5L.HZ — BepxHAa rpaHuLa 3HAYEHUs yCTaBKu.
BHavenue 5P { (5FC0) orpaHnumBaertcs sHaveHusaMM, 3agaHHbIMK B napameTpax SL.L { (5L.LD) m SLH I (
SLHZ).
MapameTpbl SL.L {(5L.L2) n 5L H ! (5L HZ) MoryT npuHMMaTh 3HayeHust TOMbKO B rpaHuLax ananas3oHa
M3MEPEHMS UCMONb3YeMOro AaTyuka.
NPEAYNPEXOEHUE
Ons T, y kKOTOPpbIX BEPXHSASA rpaHMua guanasoHa namepeHus npesbiwaet 1000 °C,
napametpbl 5F 5L.L, SLH, AL, ARnH MoryT nmetsb 3HaueHus Gonee 1000 °C. B aTom criyyae aTu
3HAYEHUs1 BLIBOASATCS HA HWXKHWIA MHAUKaTOp 6e3 MnagLuero paspsiga, Ha UHAMKaTope

oToGpaxaeTcs Lernoe 3HayeHne ¢ 3acBe4YeHHON Toukol B nocrneaHem paspsae [1000 .].
Touka 03Ha4aeT, YTo YMCIO UMEET APOBHYI0 YacTb.

NP
,D,J'Iﬂ 0T06pa>|<eva N peaakTnpoBaHUA OeCATbIX Aonen cneayet OAHOBPEMEHHO HaXaTb KHOMKAU .

, Nocrie Yero Ha nHamkaTtope otobpasutca [---.0].

:
MameHeHne gecaTtbix gonen ocyllecTBndaeTca 06bIYHBbIM 06pa30M — KHONKamu n E

[ns Bo3BpaTa K peakTUpOBaHWIO LIeNov YacTu creayeT O4HOBPEMEHHO HaxaTb KHOMKM
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7.5 YctaHoBKa napameTpoB J1Y

MapameTpbl JTY HacTpausaloTcs B MeHI0 Lusl).
Kaxxgoe 13 ggyx J1Y moxeT paboTtate B 0QHOM pexume:
* [BYXMO3VLMOHHOIO perynmpoBaHusi — Ans ANCKPETHbIX BY;
« [1-perynstopa — ons aHanorosbix BY;
* peructpatopa — Ans aHanorosbIx BY.
BxogHow BenuuuHon ans J1Y moxeT 6biTb Nnbo BenuumHa ¢ noboro Bxoda, Nnnbo pasHOCTb TEKYLUMX

3Ha4YeHUn Ha BXOoAax. |_|pl/l BblYUCNIEHUN Pa3HOCTU I'Ipl/l60p AOIMKEeH u3MepAaTb OAUHaKOoBbIe Cbl/l-
3M4ecKMe BENNUYUHBLI Mo 06omm BXodam.
)

MCTOYHUK BXOQHOW BENUYUHLI 3aaaeTcs B napametpe LU { (LLLCT B MeHio Lucn:

* Pu {— BenuumnHa c Bxoga 1 (T1);

* Pud — BenuumHa ¢ Bxopa 2 (T2);

* dF — pasHOCTb BXOAHbIX BenuuuH, AT =T1 —T2.
NnY pabotaloT He3aBMCUMO APYr OT Apyra, No3ToMy npubop MoxeT paboTaTb Kak TPEXMO3WULIMOHHbIN
perynatop. [ns aToro Ha Bxog kaxaoro us J1Y cnegyet nogatb oauH U TOT xe curHan: T1, T2 nnu AT.
Pexxum J1Y 3apaetcs B napametpe oAl ! (dRLS). Ons JY aHanorosoro Tuna MoryT GbiTb HacTpOeHsb!
PEXUMBI:

* o— M-perynsiTop;

* Pu — perucTparop.
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7.5.1 HacTpoika ananasoHa permcrpaumm

Bo Bpemsa paboTtbl B pexume peructpatopa J1Y cpaBHMBAET BXOAHYH BENMUYUHY C 3afaHHbIMU
3HaYEHUSIMU U BbIOAET HA COOTBETCTBYHOLLEE BbIXOAHOE YCTPOMNCTBO aHANOroBbIii CUrHan B BUAE TOKa
4...20 MA, KOTOPbI MOXHO NofaBaTb Ha CaMONUCEL, UK ApYroe perncTpupytoLLee yCTponCTBO.

Tok
perucTpauum perucTpaumm

Iax, = 20 MA Tnax, = 20 MA

12mA 12 MA

Imin, = 4 MA Iyin, = 4 MA

};IP;J);Z:i ﬁ:@f{éf Wamepennoe BepitH HIDKHU Wamepentoe
erucTpaLu | AMANA30H PETCTPAUMN | perycrpaun  SHAYEHME Tro TPEACR | puanazon peructpaun | Thene 3HaveHue T,
i’ pA‘:w L Xn H pau perucrpann p L perucTpaunn Tex
i - An-L

PucyHok 7.6 — An-L < An-H PucyHok 7.7 — An-L > An-H

B cnyyae ucnonb3oBaHuUsa aHanorosoro BY kak peructpaTopa crieflyeT onpeaenuTb Anana3oH paboTbl
BY nyTem ycTaHOBKM NapameTpoB:

* An-L ! (An-LJ) — HWXHAS rpaHMua AvanasoHa peructpauum;

* An-H ! (An-HZ) — BepxHsisA rpaHnLa avanasoHa peructpaumi.

@ NPEAYNPEXAEHUE

[ns BY AncKpeTHOro Tuna aT1 napameTpbl He oTo6GpaxaroTcs.
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[vanasoH perucTpaumMu Bcerga 3afjaetcs B eauHMLax W3MepeHUs BXOAHOW BenuuuHbl. [Ons
TemnepatypHbix gatunkos (TC u TIM) gnanasoH 3HaveHuin napameTpos An-L ! (An-L2d) n An-H { (Rn-HS)
onpegensieTcs  auana3oHoM u3mepeHuss ans  HCX pgaHHoro partuvka. [na  gaTyvMkoB  C
YHUULIMPOBAHHBIM CUrHaroM AuanasoH 3HadeHui napametpoB An-L { (An-Ld) n An-H | (An-H 2)
OnpeaernseTcs yCTaHOBMEHHbIMU 3HAYEHVSIMM NapameTpoB cn-L { (Cn-L2) n cn-H { (Cn-HE).

Mpu pernctpaummn pasHoctn AT = (T1 - T2) (L { (cLLE) = dPu) napameTpbl Anl { (Rnld) n RnH { (R HE)
NPUHUMALOT (OUKCUPOBaHHbIN ANana3oH:

* oT MuHyc 1999 ao 30000 npu P  (dF2) = 0;

* OoT MuHyc 199.9 no 3000.0 npu dF (dP2) = 1;

* oT MuHyc 19.99 fo 300.00 npw dP ! (dP2) = 2;

* oT MuHyc 1.999 go 30.000 npu P { (dP2) = 3.

7.5.2 Hactpowka M-perynsatopa

BHUMAHUE

B pexume MN-perynatopa J1Y moxeT paboTaTe Tonbko Ha BY aHanorosoro Tuna.
B pexwume N-perynatopa JTY cpaBHMBaET TekylLlee 3HaYeHNe N3MepPSeMoit BEMUUMNHBI T C yCTaBKoW Tycr
1 BblAAET Ha BbIXOA, CUrHars, NpPonopLUMoHarbHbIi BENMYMHE OTKIMOHEHUS. 30Ha NpOonopLMOHanbHOCTU
3apaetcs napametpoMm oF { (uFcE).

BHUMAHUE

[nsa kaxporo AaTyvka Npnbop XpaHUT CBOe 3HaYeHme Nonockl NponopunoHansHocTy M-

perynsitopa, No3ToMy Npu U3MEHEHWUM TUNa AaTyuka Ha BxoAae J1Y B HEKOTOPbIX CryYasx
crieflyeT BHOBb YCTaHOBUTb 3HayeHUe B napameTtpe o { (LP72).
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BbixogHom curHan ¢opmupyeTcsi B COOTBETCTBUM C yCTaHoBneHHon B napametpe LEL ! (LELD)

XapakTepuCTUKOW perynsaropa:
* HERE — no npsiMO NPONOPLIMOHANBHOMY 3aKOHY («HarpeBaTernb»);
+ [oal. — no 06paTHO NPONOPLIMOHANBHOMY 3aKOHY PErynpoBaHuUs («OXNaauTenb»).
I, Y 2:Xp Y 2:Xp
<—>| |
Lpax|— — - |_
I I |
1 1 1 |
TerXp Tyer  Tyer+Xp

lmax

I

min min | |

TyrXp Tyer  Tyer +Xp T
1) 2)

\

i

PucyHok 7.8 — 1) O6paTHOe ynpaBneHue, 2) npsiMoe ynpaBneHue

7.5.3 Hactpoika ABYXNO3MLMOHHOIO perynsaropa
[nsi HacTpoViku 3aaaiiTe 3HaYeHVs CnedyoLLMM NnapameTpam COOTBETCTBYIOLLENO BbIXoAa:
« 5P {(5F I2) — ycTaBka komnapaTopa;
* HY5 { (HY52) — sHaveHus ructepesnca 4ns KoMnaparopa;
« LAP 1 (LAPZ) — tin norvikm komnaparopa;
* don {(dand) | doF | (daF2) — Bpems 3apepiKkn BKITHOUEHUS/BBIKITIOYEHUS;

e tan {(Eond) | LoF ( £EaF2) — MyHUMManbHOe Bpems yaepkaHus Boixoaa JTY B 3aMKHyTOM/
Pa30OMKHYTOM COCTOSIHUM.
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Mpn pabote B pexume [ABYXMO3ULMOHHOTO perynupoBaHus J1Y pabotaer no opgHomy u3
NpeAcTaBneHHbIX Ha PUCYHKe 7.9 TUMOB NOTUKW.

1. Tvn noruku 1 (obpaTHoe ynpaeneHue) Cocroswe abixoga
npumMeHsieTcs Ans ynpasneHus paboTton Kounaparofia
HarpeBatens (Hanpumep, TOH) nnu Bk T
CUTHANU3aLMM O TOM, YTO 3HAYEHME TEKYLLEro HYS | HVS 1 1)
n3mepeHus Trex MEHbLLIE YCTaBKK Tycr. BbixogHoe
YCTPOWNCTBO, NOAKIMHOYEHHOE K J1Y,
repBoHa4anbHO BKIOYAETCs Npuy B,

Trex < (Tyer — HYS), Bbikntoyaetcs npu HYS | HYS 2
Trex > (Tyer + HYS) 1 BHOBbL BKMto4aeTcs npu

Trex < (Tyer — HYS), ocywiectsnss Tem cambim BbIK.
[ABYXMO3ULIMOHHOE perynmpoBaHue fno ycTaBke

Tyer € rUCTEpesncom * HYS. B,

2. Tun norukm 2 (NpsiMoe ynpaBsneHue) 3)
npvMeHsieTca Ans ynpasneHust paboTow B,
oxnaguTtens (Hanpumep, BEHTUNATopa) unm
CUrHanm3auum o NpeBbILLIEHNN 3HaYeHUs YCTaBKU. HYS | HYS
BbIxogHOe yCTpOMCTBO NepBOHa4anbLHoO
BKrtovaetcs Npu Trex > (Tyer + HYS), 4)
BbIkMtoYaeTcs Npu Trex < (Tyer —HYS). —

3. Tun noruku 3 (MN-o6pasHas) npumeHsieTcs Ans Tyer T
CUrHanu3aumm o ToM, 4TO KOHTponupyemas
BEMMYMHA HaXOAUTCS B 3a4aHHOM AnanasoHe.
BbIxogHOe yCTPONCTBO BKMIOYaAETCA Npun
(Tyer — HYS) < Trex < (Tyer + HYS).

HYS | HYS

PucyHok 7.9 — Pabora perynsTtopa c
pa3HbIMU TUNAMU JTOTUKK
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4. Tun norukm 4 (U-obpasHas) npumeHsieTcs ANs CMrHanmaaumm o TOM, YTO KOHTponvpyemas
BENMYMHA HaxoaMTCA BHE 3a4aHHOro AvanasoHa. BbixogHoe yCTPOMCTBO BKMOYAETCS Npy
Trex < (Tyer — HYS) 1 Trex > (Tyer + HYS).
3apaHue yctasku (Tycr) U ructepesnca (HYS) nponssoamTcs HasHadeHMemM napameTpoB
perynupoBaHusi npnbopa.

Ons NY, pabotalowmx B pexume ABYXMNO3VULMOHHOTO perynupoBaHusi, MOXeT OblTb 3a4aHo Bpemsi
3aeP>KKV BKIMIOYEHWSI M BPEMS 334EPXKKV BbIKMIOHEHWS.
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Trecs "C

1 t<tabikn.
|
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1
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|
|
|
|
TA bfo dmmm g A A N
| ! N b
| | o i
| | . I
: H [ : :
| 1
CocrosiHue | i - | i t
|
pene | b ! !
.
BKJ1. : [ : |
| [ '
BBIKJI. ! M !
| \ || t<tekn. : | t
|
I tow. ' | taxn. '
3apepxka .JMEDKKB
BbiKnIOYEHMA BKnioueHUs

PucyHok 7.10 — Pa6orta ¢ 3aaepXKamu BKIIOYEHUS1 U BbIKITHOYEHUSA
Ons Y moxeT 6biTb 3a4aH0 MUHMMArbHOE BPEMS yAEpXKaHUS BbIXOAA B 3aMKHYTOM M Pa3oMKHYTOM

cocTosiHusx. JTY YOep>XXnuBaeT BblXo4 B COOTBETCTBYHLLEM COCTOAHUU B Te4eHue 3afjaHHOro BpemMeHu,
Aaxe ecnun no noruke paGOTbI yCTpOI?ICTBa CpaBHEHUA Tpe6yeTc;| nepekxnyeHne.
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Tyet+A [ -
Tycr JI—
Tyct-A Jli

|

|

]

|

|

~Y

CocrosiHue }

| |
| |
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BY : I |
BKJ1. : : ‘ Bes yueta 3anepxkim
BRI, ! ! | _ NePEKIoYEHIS
Cocrostme § I | ‘ t
BY I ! !
! I | \
BKJ1. C y4eTOM 3308PXKKN
Bk, _ MepexIiodeHIs
< > < > t
t BBIKN. t B
MUH. BPEMS MUH. BpeMs!
BHIKIIOYEHIS BKIIOYEHUA

PucyHok 7.11 — Pa6oTa ¢ MUHUManbHbIM BpEMEHEM yAepKaHus
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7.6 YcTaHOBKaA napameTpoB ANCTAaHUMUOHHOIO yrnpaBlieHUsa perynatopom

Mpubop mMmeeT yHKUMIO ynpaBneHWs ABYXMO3WLMOHHbIM unun [1-perynatopoM C KomnbioTepa Ans
3afaHNsA MOLLHOCTU perynsatopa Bpy4Hyto.

NPEAYNPEXOEHUE
@ [MapameTpbl 4OCTYMHbI TONBLKO Yepe3 uHTepdenc RS-485.
[ins npmbopa ¢ knoYeBbIMU BbIXOAaMu ynpasrneHne ABYXMNO3ULMOHHBIM PErynsTOPOM OCYLLECTBAETCS
C Y4ETOM CYLLECTBYIOLLMX BPEMEHHbIX 3a4epXKeK.

[ina ynpaeneHus perynstopom 4epe3 uHTepderic RS-485 B npubope umetoTca ABa onepaTuMBHbIX
napameTtpa:

* r-L — NepeBof kaHana Ha BHeLLHee ynpaBneHne MOLHOCTbIO, AONYCTUMbIE 3HAYEHUS:
— 0 — 0BbIYHbIN pexuM (YynpaBneHue oT perynsropa);
—1 —ynpasnenue ot K no cetn.

* r.ouk — BBIXOQHOW CUrHan perynstopa, AoMnyCTUMbIe 3HaYeHUs:
— 0 11— ansa AByXNO3MLMOHHOIO PerynsaTopa;
— 01 0.0 8o 1.0 — gnsa M-perynsaTopa.

Bo Bpemsi kaxaoro BKIoYeHUs npubopa unu ero nepesanycke No ceTy napameTp r-L aBToMaTUyecku
MHULMMpyeTcs 3HaveHnem 0.
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7.7 Hactponka o6mMeHa gaHHbIMKU Yepe3 nHtepcdenc RS-485

Hactpoiika oGMeHa AaHHbIMY OCYLLECTBIISIETCS NapameTpamMu rpynnbl Lonn:
* Prak — npotokon o6meHa aaHHbIMU (OBEH, ModBus-RTU, ModBus-ASCIl);

* bP5 — ckopocTb 06MeHa B ceTu, AonyCTUMbIe 3HaveHust — 2400, 4800, 9600, 14400 19200, 28800,
38400, 57600, 115200 6uT/c;

* Addr — 6asoBbIn agpec npubopa, ANanasoH 3HaYEeHUN:
—0...255 npu Prot = aYEnun ALEA = 8;
—0...2047 npu Prot = g¥Enn ALEA =11,
—1...247 npw Prok = Arklivnn A ASE
* ALen — gnuHa ceTeBoro agpeca (8 unu 11 6uT);
- r5dl — 3apepxka oteeTa npubopa no RS-485 (1-45 mc).
3HaueHVsi NnapaMeTpoB 06MeHa, KOTOpble HE OTOGPaXalTCs Ha LMPOBOM MHAMKATOPE, T. K. UX HENb3s!
M3MEHUTb BPYYHYIO, NepevmncneHsl B mabnauue 7.1.
Tabnuua 7.1 — ®ukcupoBaHHblIe NapaMmeTpbl 0O6MeHa AaHHbIMU

MapameTtp Uma MpoTokon
OBEH ModBus RTU ModBus ASCII
KonuyecTBo cTon-6ut Shit 1 2 2
[nvHa cnosa faHHbIX LEn 8 but 8 but 7 6ut
KoHTponb YeTHoCTH Pred HeT HeT HeT
BHUMAHUE

HoBble 3Ha4YeHns napameTpoB 06MeHa BCTynatoT B CMIy TONbKO Nocre nepesarnycka npubopa
(cHATWMA 1 Nogayn NUTaHus) unn nepesanycka no RS-485.
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NPEAYNPEXAEHUE
(D MuHVManbHbBIN Nepyof onpoca napameTpos no npotokony OBEH ans npubopos ¢ BY
aHarnoroBoro Tuna AofmkeH ObiTb He MeHee 0,5 cekyHab!.

7.7.1 Pabora c napameTpamu no npotokony OBEH

Kaxabii napameTp MMeeT MMsi, COCTosiLee M3 NnaTUHCKMX OykB (OO 4YeTbipex), KoTopble MOryT ObiTh
pasgerneHbl Todkamu, U HasBaHue. Hanpumep: «nuHa cetesoro agpeca A.Leny, rae «[lnvHa ceTeBoro
agpeca» — Ha3BaHue, A.Len — nms.

MapameTpbl Npnubopa pasnensoTCs Ha ABE rPyNMbl: HACTPauBaeMbIe U ONEPATUBHBIE.

HacTtpauBaemble napameTpsbl criegyeT 3agaBatb NnMbo KHoMkamu Ha nuueBor naHenu npnbopa, nubo
Yepes ceTeBor MHTepdENC C NOMOLLLIO NporpamMmbl «KoHdurypaTtop».

3HauveHus HacTpavBaeMblX MapaMeTpoB XPaHATCA B SHEProHe3aBUCUMMOW MamsATn an6opa n
COXpPaHAKTCA B Cly4vae BbIKITIOYEeHUA NUTaHnA.

HacTpavBaeMble napameTpbl MOTyT WMETb TakKe WHAEKC — LWdpYy, OTIMYalolylo napameTpsl
OJHOTUMHBIX 3NEMEHTOB. VIHAEKC NepefaeTcs BMECTe CO 3Ha4YeHUeM napameTpa.

OnepaTuBHble NapameTpbl NEPEHOCAT MHAPOPMALMIO O TEKYLLEM COCTOSIHUM Npubopa unu obbekTa
PEerynmpoBaHvsi: U3MEPEHHbIE WM BBIYUCIIEHHBIE 3HAYEHUS, BLIXOAHBLIE MOLLHOCTU PErynsaTopos,
HOoMepa 3anyLleHHbIX B AaHHbIA MOMEHT MPOorpaMMm, TEKYLLUE COCTOSHWUS BbIXOAHbLIX ANEMEHTOB U T. 4.

OnepaTtuBHble MapamMeTpbl MHOEKCUMPYIOTCA Yepe3 ceTeBOM agpec. [ns cuMTbiBaHWS M3MEPSIEMOro
3HaYeHnst ¢ Bxoda 1 crieqyeT npodnTaTth 3HadeHue napametpa Fu ¢ ceTeBbIM agpecoM, 3afaHHLIM B
napametpe Addr, ons c4nTbIBaHUSA M3MEPAEMOro 3HaYeHMs C Bxoaa 2 — € ceTeBbiM agpecom Addr +1.
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7.7.2 Pabota ¢ napameTtpamu no nporokony ModBus

Bo Bpemst paboTtbl no npotokony ModBus npubop MOXeT BbINOMHATL NepevncrieHHble B mabnuuye 7.2
yHKLUUN.

MepeyeHb perncTpoB onepaTnBHbLIX NapamMeTpoB Npubopa npeacTasneH B mabnuuye 7.3.

Pernctp STAT — perucTtp cratyca, KOTOPbI NOKa3blBaET TeKyLlee COCTosiHMe npubopa, Hanpumep —

Hanuune owwnbkn Ha Bxode, cpabaTbiBaHune BY, Tekywmii pexum ynpaBneHus (aBTOMaTUYecKuin nmm
ONCTaHUMOHHbIN).

MonHbii nepeveHb permctpoB ModBus, onucaHne 6utoB STAT M TUNOB AaHHbIX NpuBeaeH B
nokymeHTe «Kpamkasi uHcmpykyusi no pabome c usmMepumernieM-pegyrnsimopoM 0O8yXKaHallbHbIM
TPM202 no unmepgpelicy RS-485».

Ta6nuua 7.2 — MNepevyeHb noanepxuBaembix pyHkumnn Modbus

®yHkuma (hex) OevicTBHe MpumevaHue
03 MonyyeHne TekyLwero 3Ha4eHns —
O[HOrO NI HECKOMbKUX PErncTpoB
10 3anuncb 3Ha4YeHU B HECKOMbKO YcTaHaBnmBaeTcs orpaHnyeHne Ha
perucTtpos 3anuch TOMNbLKO OAHOTO pernucTpa
08 [wnarHocTtuka. MonyyeHne aaHHbIX MoppepxuBaetcs Tonbko kog 00 —
O COCTOSIHUW NINHWUMN CBSAI3N. BepHyTb 3anpoc, koTopbin
ncnonb3ayercs Ans NpoBepku
coeanHeHust mexay Master u Slave

Ta6bnuua 7.3 — lNepeyeHb onepaTMBHbIX NapameTpoB Modbus

MapameTp HasHauyeHune Apnpec Modbus (hex) Tvin AaHHbIX
Wma OBEH

STAT Pernctp cratyca 0x0000 binary
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MpopomxeHue Tabnuubl 7.3

NapameTp Ha3HauyeHue Appec Modbus (hex) Tun AaHHbIX
Wms OBEH
0x1008 binary
PV1 M3amepeHHas BennunHa Ha | 0x0001 Signed Int16
sxoge 1 0x1009; 0x100A Float32
PV2 N3mepeHHas BenuunHa Ha | 0x0002 Signed Int16
Bxope 2 0x100B; 0x100C Float32
SP1 YcTaBka perynsitopa 1 0x0005 Signed Int16
0x1011; 0x1012 Float32
SP2 YcTaBka perynsitopa 2 0x0006 Signed Int16
0x1013; 0x1014 Float32

7.8 3awumTa ot HeCaHKUMOHUpOBaHHOIO AoCTyna

Onsa 3awmThl HacTpavMBaeMbIX MapaMeTpoB OT HEeXenaTerbHbIX W3MEHEHUN CyLIeCTBYIOT Tpu
napametpa cekpeTHocTv aAFE, YEFE n E4PE, paboTatowmx no cxeme «MN».

[ocTyn K 3TMM NapameTpam ocyLecTBrseTcsa Yepes kog aoctyna FAS5 = 100.

@ NPEAYNPEXAEHUE

HeszaBncrmo oT 3HaYeHuin napameTtpo. cAPE 1 YEPE napameTpsl npuGopa MoryT 6biTh
M3MEHEHbI C MOMOLLbIO YNpaBnsitoLLero ycTpoicTaa B ceTu RS-485 (komnbloTepa).
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7.8.1 3awmTa napameTpoB OT NPOCMOTpa

B cnyyae 3anpeTta Ha NpPOCMOTP MapameTpoB C NMLEBON NaHenu, oHW He ByayT oTobpaxartbcsi Ha
uHaukatope. [ns 3anpeta nNpocMoTpa orpefeneHHbIX HacTpauBaeMbiX MapameTpoB MW UX rpymnn
criepyeT 3aAaTh COOTBETCTBYIOLLEE 3HauYeHWe napameTpa ohFt.

7.8.2 3awmTa napameTpoB OT U3IMEHEHUA

B napameTtpe YLPL ycTaHaBnuBaeTcs 3anpeT 3anuMcUM 3HAYeHU HacTpavBaeMblX MapameTpoB.
B0O3MOXHOCTb NPOCMOTPa paHee YCTaHOBIIEHHbIX 3HAYEHUIN COXPaHSETCS.

7.8.3 3awuTa otAenbHbIX MAapaMeTpPoB OT MPOCMOTPA U USMEHEeHUN

Kaxabin napametp npubopa nMeeT atpubyT peaakTMpoBaHUsl, yCTaHOBKa KOTOPOro MpOM3BOAUTCS C
KoMMbloTepa 4epe3 uHTepderic RS-485. ATpubyT pedaKkTMpoBaHWs NPUHMMAET [Ba 3HAYEHUs:
peAakTUpyeMbin 1 HepeAaKTUPYeMbIN.

MapameTp EdPE, Haxogsiwwiics B rpynne 5EL- npuGopa (moctyn k rpynne ocyllecTersieTcs Yepes kog
PR55= I00), ynpaBnsieT BO3MOXHOCTBIO MPOCMOTPA W PEeLaKTUPOBaHUsS MapameTpoB C  YYeToM
YCTaHOBIIEHHbIX aTpnByTOB.

B cnyuae, korga £dPE = on, Bce nmapameTpbl, B KOTOpbIX aTpubyT peaakTUpOBaHWUs NpUHUMaeT
3HaYeHVe HepeAaKTUPYyeMbId, CTAHOBSITCS HEBUAVMBIMM.

B cnyuae, korga EdPE = oFF, Bce napameTpbl, HE3aBUCUMO OT 3HauyeHust aTpubyTa peaakTMpoBaHus,
6yayT BUAVMBIMU.

Ecnne rpynne Bce napamMmeTpbl HeBUONMbI, TO BCA rpynna CTaHOBUTCA HEBUAVMMOWN.
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7.9 BoccTtaHoBneHue 3aBOACKUX YCTAHOBOK
B npnbope nmeeTcs pyHKUMA BOCCTAHOBIEHMS 3HAYEHMI NapameTpoB, YCTAaHOBMEHHbIX Ha 3aBofe-
n3rotoBuTene.
[lnsa BoCCTaHOBMNEHNSA 3aBOACKNX YCTAaHOBOK CrieayeT:
1. OTkMoYMTL NPMBOP OT CeTU Ha 1 MUHYTY.

2. OgHOBPEMEHHO yaepXKnBasi KHOMKK " , BKITIOYNTb NUTaHne npunbopa.

3. B cnyyae nosBneHus Ha BepxHeM nHgukatope [— — — —] oTnyCTuTb KHOMKK.
3aBopckne ycTaHOBKM BOCCTaHOBIEHbI.

8 TexHuyeckoe obcnyxuBaHue

8.1 O6wme ykasaHus
Bo Bpewms BbinonHeHuns paboT Mo TexHuyeckomy obcnyxuBaHuio npubopa cnepyeT cobniopaTb
TpeboBaHua 6e3onacHocTh n3 pasdena 3.
TexHuueckoe obcnyxuBaHue npubopa NPOBOAMTCS HE pexe OOHOro pasa B 6 MecsueB U BKIOYaeT
crepytoLme npoueaypsl:

* NpoBepka KpennexHus npnbopa;

* NpoBepKa BUHTOBbIX COEANHEHUI;

* yaaneHue nbinuv 1 rpsiav ¢ KneMmHuka npubopa.
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8.2 DcTnpoBkKa

I‘OCTVIPOBKa OOJTKHa npon3BoanTbLCA TONbKO KBaJ'IVICbVILWIpOBaHHbIMVI cneunanmcrtamu
METPOSIOrn4eCcKknx CJ'Iy)K6 npu yeBennyeHnn norpewHoCcT naMepeHua BXOAHbIX NapamMeTpoB CBepx
YCTaHOBJE€HHbIX 3HAYEHUIA.

FOctuposka npmbopa 3akntovaeTcs B NpoBeAEHUM psiAa onepaunin, obecneymsaroLLmx BOCCTaHOBIIEHNE
ero MeTpOonorMyeckux XapakTepucTuK B Crydyae U3MEHeHUs UX B Xofe ANWUTENbHON aKcrnyatauuu
npubopa.

BHUMAHUE

Al HeobxoanmocTb NpoBeAeHNst KCTUPOBKU onpeaensieTcs no pesynsratam nosepkun npubopa
TONbKO KBaNMMULUMPOBaHHLIMU CrieLManMcTamMmm MeTpoIorMiyecknx Cnyxo6, ocyLLecTBAAIOLLMNX
3Ty nosepky. Mpubop noanexut 406POBOMLHON NEPBUYHON U NEPUOANYECKON NOBEPKE UMK
KanubpoBke B rocyfapCTBEHHbIX METPONOrMYECKNX LIEHTPax B COOTBETCTBUN C
HOPMaTMBHbIMW JOKYMEHTaMn YKpauHsl.

MeTtoauka HOCTUPOBKU 3aBUCUT OT TUMNa UCMNOSb3yeMOoro aatyumka.

,D,J'Iﬂ nposeneHunsa CTUPOBKU Ha BXO4, an6opa nogaeTcs 3TanoHHbIV cUrHan.

Bo BpeMsa CTUPOBKU I'Ipl/l60p BbIYMUCNAET COOTHOLLEHUA Mexay NOCTyNnUBLUMMU BXOOHbIMU CUrHaNnamm
N CUrHanamMmum CoOOTBETCTBYHOLLNX OMOPHbIX TOYEK CXEMbI. BblYMCneHHble COOTHOLLIEHNS! (KOSCbeMLI,MeHTbI
}OCTI/IpOBKVI) 3anncblBalOTCA B 3HEProHe3aBUCUMYKO MaMATb U UCMONb3YKTCA B hanbHenwem ans
Bbl4YUCIIEHUA BXOOHbIX BENMUYUH.

8.2.1 BbluncneHue ko3t prumneHTOB OCTUPOBKUN

BbluncneHne koahpUUNEHTOB HOCTUPOBKM NPOU3BOAUTCA NPU U3MEHEHUM 3HAYEHUI HAcTpanBaeMbIX
napametpos B rpynne CALA.
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[ns npoBedeHNst OCTUPOBKU CrieayeT:

A
1. HaxaTb ogHOBpPEMEHHO +¥
2. YctaHoBuTb koa 104. Haxatb X

3. MNepenTu K NapameTpy OCTUPOBKU:
» [Lb {— OCTMPOBKA U3MEPUTENBHOI XapakTepucTuku Bxoga 1

r
« [LbZ — 1oCcTUpOBKa 3MEPUTENBbHOM XapaKkTepuCTUKKL BXoaa 2

W yaepxveaTb 4o nosienenus PASS.

4. YcTaHOBUTb 3Ha4YeHMe rLin (3anyck OCTUPOBKM) ANs BbIBpaHHOro napameTpa v Haxatb

PASE PAgS Cib! Cih
i SL‘DF‘ r un

r

] wi

A so ll
I Banyok 1

| I0CTUPOBKM |

PucyHok 8.1 — 3anyck oCTMPOBKMU

B TeyeHue 2 CeKyHa I'Ipl/l60p npon3BoaAUT U3MepeHne 3TaroHHbIX CUrHaNoB, NOAKIMYEHHbIX K BXOAY.
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Ha uHavkaTope 3HaueHune napamertpa LLb ! ([LAC) oTo6pasuTcs Kak:
* 5kaP — nonyyeH npaBuUnbHbIA Pe3ynbTaT CTUPOBKY;
* ErLL — owwnBKa HCTUPOBKN.

B0o3MOXHbIE NPUYMHBI OLLMOKM FOCTUPOBKMU:
* HenpaBWUbHOE MOAKMIOYEHNE NCTOYHMKA 3TaNloHHOTo curHana K npubopy;
* HenMpaBWUnbHOE 3HaYeHWe 3TaNoOHHOrO CUrHana;
* HEeMCnpaBHOCTb Npubopa.

Mocne ycTpaHeHust NPUYMHbBI OLLMOKK CrieayeT NOBTOPUTb IOCTUPOBKY.

8.2.2 OcTupoBka npubopa ansi pa6ortbi ¢ TC
[ns npoBeaeHnsi lOCTMPOBKU creayeT:

1. MoaknounTb K BXOAY Npubopa BMECTO AaTumka
marasuH conpoTtusneHuin Tuna P4831 (unu
nofo6HbIN eMy C KIaccoM TOYHOCTM He Bonee — |Bxon X-1
0,05). CoegnHeHune npubopa c MarasnHoMm @ @ @ Ry N Bxop X-2
crieflyet NpoM3BOaMTb MO TPEXMPOBOAHOMN CXeMe
noaknoyeHns. ConpoTyBReHNst NPOBOOOB MUHAUM @ @ @ —1__|Bxon X-3
OOMKHbI oTNn4YaTbes He 6onee Yyem Ha 0,05 %. P4831

2. BknounTb NUTaHUe npmubopa u yCcTaHoBUTb KO
[aTuMKa B MapaMeTpe L.k , COOTBETCTBYIOLLNN PucyHok 8.2 — Cxema nogknioyeHunsi npu
MCMOMNb3yeMoMy TUMY AaTuMKa. toctuposke TC

3. YcTaHoBUTL Ha MarasvHe 3Ha4eHue
CONPOTUBIEHNSI B COOTBETCTBUN ¢ mabnuyel 8.1.
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4. NepeBecTy NpMBOP B PEXUM N3MEPEHMUS BXOQHOW BEMUYMHBI.

5. Yepes 5-10 cekyHa NPOKOHTPONMPOBATh NOKa3aHus npubopa. 3TV Noka3aHUs OOMKHbI ObiTb
paeHbl (0,0 £ 0,2) °C.

Ecnun abcontoTHas norpelHocTb U3MepeHns B aTol Touke npesbiwaeT 0,2 °C, cneayeT BbMUCIUTL
KO3 PMLMEHTbI IOCTUPOBKW. 3aTem MpoBepuTb pe3ynbTaTbl IOCTUPOBKU. [MokasaHus BepxHero LI

[omkHbl 6b1Tb paBHbl (0,0 +0,2) °C.
Tabnuua 8.1 — ATanoHHbIe CUrHanbI

Tun paTumka

3HauveHue curHana RH, Om
TCM100, TCM100 100
TCM50, TCM50 50
TCMrp. 23 53
TCMrp. 21 46

8.2.3 OcTupoBka npubopa ans pa6otsbi ¢ TN
[lns npoBeaeHnst LCTMPOBKU CreayeT:

1. MoakniounTb K BXOZY Npnbopa BMeCTo AaTunka anddpepeHumansHbii BonstMeTp B1-12 B
pexume Kanubpartopa HanpshKeHNst UM aHanorYHbINR eMy UCTOYHMK STaNOHHOTO HaMpPsSXKeHNs C

KnaccoMm To4MHOCTM He 6onee 0,05.
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Kanubpatop
HanpsXeHus

Bxop, X-2
U
o @ Bxop, X-3

PucyHok 8.3 — MopgkntoyeHune kanubpaTopa Toka

2. BknounTb nuTaHne npubopa 1 ycTaHoBUTb KOA AaTyuka B napameTtpe n.t , COOTBETCTBYIOLLMN
UCMonb3yeMoMmy TUMy AaTymka.

3. YcTaHoBUWTb Ha Bbixode BonbTMeTpa B1-12 HanpsikeHne, cOOTBETCTBYOLLEE TUMNY
MCMonb3yemMoro AaTyuka, cM. mabnuuy 8.2.

BHUMAHUE
BbixogHoe HanpsixeHue kanmbpaTopa AOMKHO OCTaBaTbCs HEM3MEHHBIM B MpoLiecce
BbIMOMHEHMUS OCTUPOBKM U MPOBEPKM PE3YNLTATOB FOCTUPOBKU.

4. BbIKNIOYMTBL CXEMY KOMMEHCaLWM TemMnepaTtypbl CBOGOAHbIX KOHLIOB, YCTAaHOBWB B NapameTpe
Y0l 3HayeHue of F. MapaMeTp OTKMHYEHMSI CXEMbI KOMMEHCALMM TEMMEPATYpbl CBOGOAHBIX
koHuoB TI YiL HaxoguTea B rpynne napameTpoB I0CTUPOBKM. [JoCTyn K rpynne ocyLLecTBseTcs
yepes kog 104.
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PucyHok 8.4 — NocnepoBaTenbHOCTbL HACTPOWMKK B criyyae rocTupoBku T

5. MNMepesectu Npnbop B peXXmm MHAUKALMW NoKa3aHui.

6. Yepes 5-10 cekyHA NPOKOHTPONMPOBATh Noka3aHus npubopa. ATu Noka3aHWUsi AOIMKHbI ObITb
paBHbl 3Ha4eHusM B mabnuye 8.2.

Ecnun abcontoTHas MOrpeLlHoOCTb U3MepeHus B 9TON Todke npesbiwaeT 0,2 °C, cnefyer BblYUCUTDL

KO3 ULMEHTBI IOCTUPOBKM. 3aTem NpoBepuTb pesynbTaTtbl HCTUPOBKM. [lokasaHms BepxHero LIA
OormkHbl 66Tk paBHbl (0,0 £ 0,2) °C.

Tabnuua 8.2 — 3TanoHHbIe CUrHanbl

Tun TN 3Ha4yeHue curHana, mB Moka3saHusa npubopa, °C

TXK (L) 500,0 + 2
TXA (K) 40.299 975,02
THH (N) ’ 1105+ 2
TXKK (J) 71862
TBP (A) 1269+ 4
TBP (A-2) 1256 + 4
TBP (A-3) 20,146 12814
TMK (T) 388+4

nn(R) 1694 + 4
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MpopomxeHue Tabnuubi 8.2
TN (S) 15,00 1452+ 4
Tepmonapa TI1P (B) 10,073 1498 + 4

Ecnn NOrpeLHoCTb USMepPeHNa B 3TOW TOYKEe npesblillaeT NpMBeaeHHYIO B Tabnuue BENMUYuHYy, cnegyert
BbIMNONTHATL  BblYUCIIEHUE KOS(bd)MLI,VIeHTOB OCTUPOBKA. Ecnun NorpewHoCT™> He npesBbillaeT
npuBeAeHHbIX Bbllle 3HaYeHun, IOCTUPOBKa He TpeﬁyeTCﬂ.

8.2.4 OcTMpoBKa Nnpubopa Ans U3MepeHNUsi CUrHanoB NOCTOAHHOIO TOKa U HanpsiXeHUsA

[Ins npoBefeHUs OCTUPOBKK crieayeT:

1. MopkniounTb K BXxoAy Npnbopa BMecTo AaTunka anddepeHumanbHbii BonstmeTp B1-12 B
pexume kanubpartopa Toka, Ui aHanorn4HbIA emMy MCTOYHUK 3TanOHHOIO NOCTOSIHHOTO ToKa C
Krnaccom To4HocTu He 6onee 0,05. Tun ncnonb3yemoro pesuctopa C2-29 B, conpotusnexume 100
Owm + 0,05 %.
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Kanubpatop Kanubpartop
TOKa +|Ree HanpsXeHms
Bxop X-2 Bxop X-2
IBbIX @ _ Ij BXO,D, X-3 UBbIX @ _ BXO.U. X-3
1) 2)

PucyHok 8.5 — 1) nocTosIHHbIN TOK, 2) NOCTOAHHOE HanpsiXkeHne

2. BkntounTb nuTaHue npubopa 1 ycTaHOBMTL KOA AaTymka B napameTpe ..k, COOTBETCTBYHOLLMMA
UCMonb3yeMoMy TUMy AaTymKa.

3. YcraHoBuTb B napametpe cn.L 3HadeHue 0.0, a B napametpe cn.H — 3HadeHve 100.0.

4. 3apaTb Ha BbIxofe B1-12 3HaueHWe Toka/HanpsixeHUsi, COOTBETCTBYHOLLEE TUMY YCTaHOBMEHHOIO
naryuka.
Ta6bnuua 8.3 — 3TanoHHbIe cUrHanb!

Twvn paTumka I 3Ha4yeHue curHana, MA
YHudULUMpPOBaHHbIN CUrHan NOCTOAHHOIO TOKa
ot 0 1o 20 MA, oT 4 0o 20 MA 20
ot 0 o 5 MA 5
YHuhbuumpoBaHHbIA CUTHaN NOCTOSIHHOTO HaNpPsHKeHUsA
or0po1B 1B
ot -50 go 50 mB 50 mB
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BHUMAHUE
Bo Bpemsi BbINONHEHNsi paboT BbIXOAHOWM TOK kanubpatopa AOormKeH ocTaBaTbCs
HEN3MEHHbIM.
5. MNepeBecTn Npubop B peXxnm NHAMKALMN NOKas3aHW.
6. Yepes 5—-10 cekyHa NPOKOHTPONMpOoBaTh NokasaHusi npubopa. ATu nokasaHuns AOMKHbI ObITb
paBHbl 3Ha4YeHUsIM B TabnuLie BbiLLe.

Ecnn abcontoTHas norpelHocTb U3MepeHns B aTon Touke npesbiwaeT 0,2 °C, cnegyeT BbIMUCIUTL
KO3 PULMEHTbI IOCTUPOBKW. 3aTem MpoBepuTb pesynbTaTbl IOCTUPOBKU. [MokasaHusa BepxHero LI
DOIMKHbI ObITh paBHbl (0,0 +0,2) °C.

Ecnn NOrpeLwHOCTb He npeBbillaeT NnpuBeaeHHbIX Bbille 3HaYeHUn, OCTUPOBKa He Tpe6yeTc;|.

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. BknoumnTb nuTaHue npubopa 1 yCTaHOBUTL KOA AATYMKa B MapameTpe Cn.&, COOTBETCTBYOLLWIA
TUMY NoAKMtoYeHHon TIT.
4. MepeBecTy NpMOOP B PEXNM MHAMKALMM NOKa3aHUA 1 OCTaBUTb NporpeBaTbes Ha 20 MUHYT.

nPOr,
5. YctaHoBWTb B napametpe LLh5 sHayeHne rLin 1 HaxaTb KHOMKY Kak nokasaHo Ha
pucyHke 8.6.
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6. BkntounTb aBTOMaTUyeckyto koppekumto C Tl no Temnepatype ero cBoGOAHbIX KOHLIOB,

yCTaHOBMB B Napametpe =Ll 3HadeHue an.
7. NpoBepuTb pe3ynbTaThl OCTUPOBKMK. B pexxnme namepeHusi nokasaHus Ha sepxHem LI gomxHbl
6bITb paBHbI 3Ha4YeHuto 0 °C ¢ abcontoTHOM norpeLHocTbio He bonee 1,0 °C.

Ecnun abcontoTHas norpelHocTb U3MepeHns B aTol Touke npesbiwaeT 0,1 °C, cnepyeT BblMMCIUTL
KO3 PULMEHTBI FOCTUPOBKN. 3aTem NpoBepuTL PeayrbTaThl 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 4...20 MA») unu BY tuna «Y» (LIAM
«napametp — HanpskeHue 0...10 B») no cxemam, npuBegeHHbIM Ha pucyHke 8.7 1 Ha
pucyHke 8.8 COOTBETCTBEHHO.

wn H Bbixop X-1 +Unur
0..108 1 Bbixop X-2 DR
l || Bbixon X-3 . I Unur
S 3
edol [T A
MCP-63 P3003
P3003
PucyHok 8.7 — Noaknioyenue BY1 tuna U (Ry= PucyHok 8.8 — NMoakntoyenne BY1 tTuna y

500 Om)

HanpsixeHne ncTouHrnka nuTaHmsa 4OmKHO ObiTh B AnanasoHe 15...28 B. B kavecTBe nameputens
HanpsXXeHust MOXeT BbITb ncnonb3oBaH Npubop Ansa kannbpoku BonsTMeTpoB P3003 nnu nHon
npmbop TOro xe Kracca ¢ pa3speLuatoLen cnocobHoctsro 0,001 B.

n
2. Ans poctyna k rpynne CALA oqHOBPEMEHHO HaxaTb KHOMKM +H + W yoepxvBatb o

nosisnexHus PRSS.
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7.

. Haxatb kHonky

nPOr,
. Beectn kog 100 n HaxaTb .

:
. KHonkamu " BblbpaThk napameTp «KoaduULUMEHT IOCTUPOBKN MUHUMATBHOW FpaHnLbl

BbIxoAHoro curHana ansa LAM» < -0 MsmeHsas sHadeHne napameTtpa, 4oBUTLCS, YTOObI
rokasaHusi BONIbTMETPa POBHSANNCH:

« 2,0 B— npu toctnposke LIAT 4...20 MA;
» 0,0 B— npwu toctuposke LJAM 0...10 B.

Ha nHgukatope otobpasutcst napameTtp «KoadhdrumneHT 1cTUpoBKn

MaKcKMasbHOW rpaHuLbl BbIXOAHOTO curHana ans LIAM» C - |

. ameHsis 3HaveHne napameTpa c i- {, [OBUTLCA, YTOBbI NMOKa3aHWs BONTMETPA PaBHANUCH

10,0 B.

PO
HaxaTb KHonKy -

neor,
[ns BbIXxoAa 13 pexuvma CTUpPoBKU cnenyert yaepxKneatb KHOMKY B TeyeHue 6 CeKyHA.

9 MapkupoBka

Ha kopnyc npubopa HaHeceHb!:
* TOBapHbIN 3HaK NPeanpuUATUS-U3roTOBUTENS;
* ycrnioBHoe 0603Ha4eHne npubopa;
* 3HaK COOTBETCTBUSI TEXHUHECKUM perfiameHTam;

89



* knacc anektpobesonacHoctn no AICTY EN 61140;

* cTeneHb 3awmTbl no ACTY EN 60529;

* pod NUTAaIOLLLEro Toka, HOMUHANbHOE HanpsPKeHWe UNK AManasoH HanpsHKeHUA NUTaHUS;
* HOMWHanbHasa NoTpebnsaemas MOLLHOCTb;

* 3aBOACKOV HOMEP U rof BbiMycKa (LUTPUXKOA);

* CXema NOAKITHYEHNS.

Ha notpebutenbckyto Tapy HaHeCEHb!:
* TOBapHbIN 3HaK 1 aapec NpeanpuaTUS-U3roTOBUTENS;
* HAMMEHOBaHVe U (UNn) yCroBHOE 0603Ha4YeHNe NCNONHeHNs Npnbopa;
* 3aBOJCKON HOMep npunbopa (LWTpuxkoa);
* jaTa ynakoBKW.

10 YnakoBKa

YnakoBka npubopa npoussoauTcsi B cooteeTcTBum ¢ ICTY 8281 B nHAMBMAYanbHYO NOTPEOUTENBCKYIO
Tapy, BbINOMHEHHYD W3 TOPUPOBAHHOIO KapToHa. [lepeg nomelleHMeM B WHAMBUAYanbHYHO
noTpebuTenbCKyto Tapy Kaxabli NpMbop JOMKEH YNaKkoBbIBaTbCS B NAKET U3 MOMUITUIIEHOBOW MIEHKM.

YnakoBka npubopa [OoOfkHa ~ COOTBETCTBOBAaTb  [OKYMEHTaUuMW  NpeanpusiTUs-u3roToBUTENs
1 obecrneumBaTb COXpaHHOCTb MPMBOpPa Npy XpaHEHUM U TPAHCTOPTUPOBaHUM.

[JonyckaeTtcs UCNonb3oBaHWe APYroro Buaa ynakoBKY MO COTNacoBaHUI0 C 3akasunkoMm.

90



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.
KomnnekT peanctopoB (MocTaBnseTcs no otaeribHoMy 1K-T.
3akady) 100 Om, 10 wr.

KomnnekT peancTopos (nocTaBnsieTcsi No oTAenbHoOMY 1k-T.
3akasy) 100 Om, 50 .
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NPEAYNPEXOEHUE
M3roToBuTenb octaBnseT 3a cobor NpaBo BHECEHWUS AOMNOMHEHW B KOMMIIEKTHOCTL Npubopa.

O
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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
SR YcTagka 1Y 1* [vnana3zoH OrpaHuymnBaeTcsa napameTpamu 300
(SP1) n3MepeHus SLLInSLH!
faryvka
5P2 YcraBka JTY 2** [OuanasoH OrpaHuymnBaeTca napameTpamu 300
(SP2) 1aMepeHus SLidn5LHZ
faruvka
Ipynna LLn. MapameTpbl BXxoaos npubopa
cntl Tun BxogHOrO 365 Pt 50 (o = 0,00385 °C-1) E_L
(in.t1) [atynka unu curHana - 385 Pt 100 (a = 0,00385 °C 1)
onsa Bxopa 1 ’ ’
r391 500 (o = 0,00391 °C-1)
r391 1000 (a = 0,00391 °C-1)
/'-Et' R0:460MMW10021,3910
(rp. 21)
r.H526 Cu 100 (a = 0,00426 °C-1)
4R Cu 50 (a =0,00426 °C-1)
r-Eg R0=530Omu Wmo B 1,4260
(rp. 23)
428 50M (a = 0,00428 °C-1)
r.H28 100M (a =0,00428 °C-1)
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MpopomkeHue Tabnuubl A.1

Napametp HonycTumsie KommeHTapuy 3aBopckas
0O6Go3HauyeHue HaumeHoBaHue 3Ha'eHus yCTaHOBKa
ER! TBP (A)
ER? TBP (A-2)
E_R3 TBP (A-3)
E b TNP (B)
E._J TXKK (J)
EF TXA (K)
EL TXK (L)
E__n THH (N)
E.r TN 13 (R)
E.S TN 10 (S)
_k TMK (T)
s CwrHan Toka ot 0 fo 5 MA
cach CwrHan Toka ot 0 o 20 MA
420 CurHan Toka ot 4 oo 20 MA
-850 CurHan HanpsikeHus ot —50 fo
50 mB

i HanpspkeHusi ot 0 go 1 B

dPE TouHOCTb BbIBOAA 0,1 3agaeT uMcno 3HaKoB nocre {

(dPt1) Temneparypbl 3ansTou Npyu oTobpaxxeHUn

nepBoro kaHana TemnepaTypbl Ha MHAMKaTope
n3mepeHus
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MpopomkeHue Tabnuubl A.1

Mapawmer, 3aBoackas
p [ Honyctumble KommeHTapum Jil
0O603HaYeHne HaumeHoBaHue 3Ha4eHun ycTaHoBKa
df i MonoxeHne 0;1;2;3 3apaer 4ncno 3HaKoB nocrne {
(dP1) [ECATUYHOM TOYKM 3anaTol Npu 0ToBpaxeHUn
aHanorosoro Bxoaa 1 n3mepsieMon BENUYUHbI
aHanorosoro Bxoaa 1
Cald HuxHAa rpaHnua —1999...9999 |3apaet 3HaueHue huranyeckom oo
(in.L1) ananasoHa BEMUYMHbBI, COOTBETCTBYIOLLIEE
N3MepeHusi curHana HWXXHEN rpaHuvLe ananasoHa
Ha Bxoge 1* M3MepeHUs AaTyvka c y4eTom
3HayeHus napametpa dP !
nHi BepxHsis rpaHvua —1999...9999 |3apaeT 3HaueHve hu3n4ecKon Loo
(in.H1) [vanasoHa BEMMYUHbI, COOTBETCTBYIOLLIEE
N3MepeHus curHana BEpXHel rpaHuLe AnanasoHa
Ha Bxoge 1* M3MepeHUs JaTurka c y4yeTom
3HaueHus napametpa dP !
581 Bbluncnurens ON BknitoueH aFF
(Sar1) KBaZpaTHOTO KOPHS OFF BbiknioveH
ans exoaa 1
SHI Cposur -500...500 MpnbaBnseTcs kK UsMepeHHOMY aa
(SH1) XapaKTepucTuku 3HaueHunto, [ea. nsm.]
Aatyuka ans sxoga 1*
(i HaknoH 0,500...2,000 |YMHOXaeTcsi Ha U3MepeHHoe {000
(KU1) XapaKTepucTukn 3HayeHne
naTtymka ans exona 1
Fhi Monoca undposoro 0...9999 [ea. nam.] ag
(Fb1) unetpa 1*
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MpopomkeHue Tabnuubl A.1

MapamerT 3aBoackas
p [ Honyctumble KommeHTapum Jil
0O603HaYeHne HaumeHoBaHue 3HaYeHus ycTaHoBka
cnF i MocTosiHHasi BpemMeHu 1...999 [c] of F
(inF1) undpoBoro gunstpa oFF OKcnoHeHUumanbHbIN OUNLTP
1* OTKITHOYEH
L BxogHas BennunHa Pul Tekyllee 3HayeHne, n3MepeHHoe Pul
(iLU1) ana iyl Ha Bxoae 1
Pud TekyLlee 3HayeHue, U3MepeHHoe
Ha Bxoge 2
dPu PasHocTb 3HaveHui 1 n 2 Bxogax
cnkl Tun BXOAHOTO E_L
(in.t2) [atyuka unv curHana | AHanormyHo napamertpy cn.k i (in.t1)
ons Bxoga 2
dPed To4HOCTb BbIBOAA 0,1 3apaet uncno 3HakoB nocrne {
(dPt2) Temneparypbl BTOPOro 3anaTou Npu oTobpaxxeHUn
KaHana namepeHus TemnepaTypbl Ha MHAWKaTope
= MonoxeHune 0;1;2;3 3apaet uncno 3HakoB nocne {
(dP2) [EeCATUYHOW TOYKN 3anaTou Npu oTobpaxxeHUn
ons Bxoga 2 n3mMepseMon BenNUUMHbl Bxoaa 2
cnld HwxHs5 rpaHnua —1999...9999 |3apaet 3HaueHue huranyeckom a0
(inL2) AvanasoHa BEMNYMHbBI, COOTBETCTBYIOLLIEE
N3MepeHusi Ha Bxode HWXXHEN rpaHuvLe avanasoHa
2** N3MepeHusa gaTynka c y4eTom
3HaveHusi napametpa dP2
CnHZ BepxHsisi rpaHuua —1999...9999 |3apaeT 3HauyeHWe Hr3nNYECKOI oo
(in.H2) AvanasoHa BEMUYMHbLI, COOTBETCTBYIOLLIEe

BEpXHeW rpaHnLe ananasoHa
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MpopomkeHue Tabnuubl A.1

MapameTp Oonyctumele KomMeHTapuu 3aBoackasn
0O6Go3HauyeHue HaumeHoBaHue 3Ha'eHus yCTaHOBKa
n3MepeHus Ha Bxoge M3MepeHus Jartuvka, ¢ y4eTom
2% 3HayeHust napametpa dP2
58-2 Bbluucnurens on BknitoueH aFF
(Sar2) KBa/IpaTHOTO KOPHS oFF BoiknioueH
ans Bxoaa 2
SHZ Cposur -500...500 MpnbaBnseTcs kK U3MepeHHOMY ag
(SH2) XapaKTepuCTUKn 3HayeHuto, [ea. nsm.]
Aatyuka ans sxoga
i HaknoH 0,500...2,000 |YMHOXaeTcs Ha U3MepeHHoe (000
(KU2) XapaKTepuUCTUKN 3HayeHne
Aatyuka ans sxoga 2
Fbd Monoca undposoro 0...9999 [en. nam.] oo
(Fb2) dunbtpa 2**
cnFd MocTosiHHas BpeEMEHM 1..999 [c] ofF
(inF2) LmdpoBoro dunsTpa ofF OKCnoHeHUManbHbIN MULTP
2 OTKITOYEH
CLL BxogHas BenuunHa Pul TekyLee 3Ha4YeHne, usmepeHHoe Pud
(iLU2) ansny 2 Ha Bxoge 1
Pud Tekylliee 3Ha4YeHne, U3aMepeHHoe
Ha Bxoge 2
dPu PasHocTb 3Ha4eHun 1 u 2 Bxoga
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MpopomkeHue Tabnuubl A.1

MapameTp Oonyctumele KomMeHTapuu 3aBoackasn
O6o3nauenne | Haumenosanue 3HaueHun ycTaHoBka
Mpynna Luolf (LuOU). HacTpoika perynuposaHusi U peructpasmm
SLL HwkHAs rpaHuua —1999...9999 |[en. uam.] OrpaHuyeHa - 855
(SL.L1) 3afjaHnsa ycTaBku Ans Ovanas3oHoOM U3MepeHust
ny 1*
SLHI BepxHss rpanuua —1999...9999 |[en. usm.] OrpaHuyeHa oo
(SL.H1) 3afaHuA ycTaBku Ana OmnanasoHOM U3MepeHus
ny 1*
SLL HwxHss rpaHula —1999...9999 |[ea. nam.] OrpaHnuyeHa - 559
(SL.L2) 3ajaHnAa yCcTaBKu Ans Avanas3oHoM U3MepeHust
JIy 2**
SLHZ BepxHss rpaHuua —1999...9999 |[en. usm.] OrpaHnyeHa o0
(SL.H2) 3afaHvsa ycTaBkv Ans avana3oHoOM U3MepeHust
Ny 2+
MapaMeTpebl KMHYEeBOro Bbixoaa
LaP ! Tun norvku paGoTel K ,
(CmP1) xomnaparopa 1 0 omMnapaTop BbIKIHOYEH {

O6paTHOe ynpaBneHune
(«HarpeBatenb);

Mpsimoe ynpasneHve
(«oxnaguTenby);
M-o6pa3Has noruka

3 (cpabatbiBaHve Npu Bxoae B
rpaHuubl);
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MpopomkeHue Tabnuubl A.1

MapameTp Oonyctumele KommeHTapun 3aBopackas
0O603HaYeHne HaumeHoBaHue 3Ha4eHun ycTaHoBKa
U-obpasHas norvka
4 (cpabatbiBaHve Npu BbixoAe 3a
rpaHnLbl)
HYS 3HayeHne 0...9999 [ea. nam.] i
(HYS1) ructepesuca ans
KomnapaTtopa 1*
daon i 3agepkka BKNOYEHNS 0...250 [c] 0
(don1) komnapatopa 1
doF { 3agepxka 0...250 [c] 0
(doF1) BbIKIMIOYEHNS
komnapaTtopa 1
Lon ! MwuH1mansbHoe Bpemsi 0...250 [c] 0
(ton1) yaepxaHus
komnapaTopa 1 Bo
BKITOYEHHOM
COCTOSIHUM
toF ! MuHumManbHoe Bpems 0...250 [c] 0
(toF1) yoepxaHus
komnaparopa 1B
BbIKMIOYEHHOM
COCTOSIHUM
ofbr ! CocTosiHue Bbixoaa 1 ON Bkn (nu6o 20 MA s aHanorosoro oFF
(oEr1) B pexume «ownbka» OFF BbIxOAa)
Bbikn (n16o 4 MA ans aHanorosoro
BbIXoAa)
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MpopomkeHue Tabnuubl A.1

MapameTp Oonyctumele KomMeHTapuu 3aBoackasn
0OGo3HaueHune HavumeHoBaHue 3HaueHun ycTaHoBka
LAP2 Tun norvkm paboTbl 0 KomnapaTtop BblkntoueH
(CmP2) komnapatopa 2 ; O6paTHoe yrpaBnenmne
(«HarpeBaTenby)
2 Mpamoe ynpasneHue
(«oxnaguTenby)
M-o6pa3Has noruka !
3 (cpabatbiBaHve npuv Bxoae B
rpaHuLbl)
U-o6pasHas noruka
4 (cpabatbiBaHWe Npu BbIXoAe 3a
rpaHuupl)
HH52 3HaueHne 0...9999 [eq. nam.] g
(HYS2) rmctepesunca
KoMnapaTopa 2**
dand 3afepka BKIYEHUS 0...250 [c] 0
(don2) KomnapaTtopa 2
daFe 3agepxka 0...250 [c] 0
(doF2) BbIKIIOYEHNS
KoMnapaTopa 2
tand MwuHuMansHoe Bpems 0...250 [c] 0
(ton2) yaepxanus
KoMnapaTopa 2 BO
BKITIOYEHHOM
COCTOSIHUM
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MpopomkeHue Tabnuubl A.1

MapameTp Oonyctumele KomMeHTapuu 3aBoackasn
0OGo3HaueHune HavumeHoBaHue 3HaueHun ycTaHoBka
taFd MwuHuManeHoe Bpems 0...250 [c] 0

(toF2) yoepxaHus
KomnapaTtopa 2 B
BbIKIIOYEHHOM
COCTOSIHUM
ofrd CocTosiHue Bbixoaa 2 on Bkn (nn6o 20 MA anst aHanoroBoro oFF
(OEr2) B pexume «oLunbka» ofF BbIXoAa)
Bbikn (nn6o 4 MA ans aHanorosoro
BbIX0AA)
MapameTpbl aHanoroBoro BbIxoaa
dAl ! Pexwvm pabotbl LIAM1 o M-perynsitop P
(dAc1) R V13MepuTenb-perucTpaTop Y
« Ons N-peaynsmopa
O6paTHOe ynpaBneHune
s HERE
CeL ! Cnoco6 ynpaeneHus («HarpeBarternby) R
(CtL1) Ans LAN1* e MpsiMoe ynpaeneHme
Loot («oxnaguTenby)
P Monoca 2...9999 [eq. nam.] il
(XP1) nponopuy1oHansHOCTM
ans LAM1*
* Ons usmepumensi-peaucmpamopa
Anl 1 HwKHAS rpaHuua —1999...9999 |[en. nam.] 8330
(An.L1) BbIXOAHOrO OrpaHuyeHa ananasoHoM
n3MepeHus
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MpopomkeHue Tabnuubl A.1

MapameTp Oonyctumele KomMeHTapuu 3aBoackasn
O6o3HaueHune HavnmeHoBaHue 3Ha'eHus yCTaHOBKa
AvanasoHa
pervctpaumu LLAM1*
AnH BepxHsis rpaHuua —1999...9999 |[en. uam.] Boco
(An.H1) BbIXO[JHOTO OrpaHnyeHa amanasoHom
AvanasoHa n3MepeHus
peructpauun LAM1*
I= 2 Pexvm pabotbl LIAM2 o M-perynsitop Pu
(dAc2) Pu n3MepuTenb-perncTpaTop
* Ons N-peaynsmopa
fel? Cnoco6 ynpasneHust HERE O6paTHOe ynpaBneHune HERE
(CtL2) ans LAM2 («HarpeBaTenby)
ool Mpsimoe ynpaeneHve
(«oxnaguTenby)
oPe? Monoca 2...9999 [en. nam.] g
(XP2) nponopuy1oHansHOCTM
ans LAMN2
* 07151 U3Mepumersi-peaucmpamopa
Anld HwxHaAs rpaHnua —1999...9999 |[en. u3m.] 50
(An.L2) BbIXOAHOrO OrpaHunyeHa ananasoHoM
AvanasoHa n3MepeHus
peructpauum LAM2**
RnHZ BepxHsist rpaHuua —1999...9999 |[eq. u3m.] 8000
(An.H2) BbIXOAHOMO OrpaHuyeHa amanasoHom

n3mepenHus
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MpopomkeHue Tabnuubl A.1

MapameTp Oonyctumele KomMeHTapuu 3aBoackasn
0O603HaYeHne HaumeHoBaHue 3Ha4eHun ycTaHoBKa
AvanasoHa
peructpaumu LIAM2**
I'pynna Adu (ADV). MapameTpbl nHanKaumm
dC5P Pexxum nHavkaumm SEAE — Ha nhamkaTope nocTosiHHO oToGpaxaeTcs SERE
(diSP) TeKyLMX U3MepeHuin | BxogHasi BenuuuHa JTY1 (nepexon k J1Y2 no kHorke
«MPOM);
[HCL — OTOGpaxeHne BXOAHOM BenuumHbl J1Y1 n [Y2
CMeHsIeTCs aBTOMaTU4eckmn kaxablie 6 c;
batH— OpHoBpeMeHHoe OToBpaXeHNne N3MepeHuit
060uMx KaHaNoB C BO3MOXHOCTbLIO Nepexoaa K
BenuymHam J1Y1 n J1y2
rESE Bpemsi Bbixoga u3 5...99 — [c]. Bpemsi, no ncreveHnm kotoporo npuéop ofF
(rEST) HacTpoMkn BO3BPALLAETCS K UHAUKALMM NEPBOTO napaMeTpa
rpynnbt LuaP;
of F — ABTOMaTM4ecKoro Bo3spara K MHaukauum He
npoucxogut
Mpynna Lonn (COMM). Mapametpsl o6meHa no RS-485
Prak Mpotokon obmeHa oYn OWEN aYEn
(PROT) JaHHBIMM nrtl Modbus RTU
nASC Modbus ASCII
bPS CkopocTb 0bmMeHa 2400; 4800; [BuT/c] {52
(bPS) [aHHbIMY B CETU 9600; 14400; |[doskHa COOTBETCTBOBATL

ynpasnawwmx
nmnynbcos

19200; 28800;
38400; 57600;
115200.

CcKkopocTH 06MeHa, YCTaHOBMNEHHOM
B CETU
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MpopomkeHue Tabnuubl A.1

MapameTp Oonyctumele KomMeHTapuu 3aBoackasn
O603HaueHne HaumeHoBaHue 3Ha4eHus ycTaHoBKa
RLEA [nvHa cetesoro 8 [6uT] Bh
(A.Len) appeca 11
Addr Basosbil agpec 0...2047 3anpelyaeTcs ycraHaBnMBaTb 0
(Addr) npubopa B ceTn, O[IMHaKOBbIE HOMepa HECKOMNbKUM
OpraHM3oBaHHON No npubopam B OOHOWN LUMHE
craHgapty RS-485
r5dL 3agepxka oTBeTa oT 0..45 [mc] 20
(rSdL) npubopa no RS-485
BrokupoBka KHOMOK U 3aLyuTa napameTpos (Bxoa no kogy PASS (PASS) = 100)
oRFE Bawurta napameTpoB |0 — paspeLueH AOCTyn KO BCeM NapameTpam; 0
(0APT) oT npocMoTpa 1 — paspeLueH 4ocTyn TonbKo K 57 {n 5P2;
2 — 3anpeLueH JOCTyN KO BCEM NapameTpam
YePe 3awuTa napameTpoB |0 — PaspelleHo n3MeHeHWe Bcex NapameTpos; 0
(WtPt) OT N3MeHeHMs 1 — 3anpeLLlieHo n3meHeHne BCeX NapameTpoB Kpome
yctaBok 5P {n 5P2,
2 — 3anpeLyeHo U3MEHEHNE BCEX NapamMeTpoB Kpome
yctasku 5° £
3 — 3anpelLeHo n3MeHeHne Bcex NapaMeTpoB.
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MpopomkeHue Tabnuubl A.1

MapameTp Oonyctumele KomMeHTapuu 3aBoackas
0O603HaYeHne HaumeHoBaHue 3Ha4eHun ycTaHoBKa
EdPE 3awmTa oTaenbHbIX ofF BhIknioveHa oFF
(EdPY) napameTpos oT on BknioveHa
npocmMoTpa u
N3MEHEHWUN

NPUMEYAHUE

* MapameTpbl 0TOBPaXaloTCsi C AECATUYHOM TOUKOM, NMONOXeHUe KOTOPOoit onpeaensieTcs napameTpom dF /.
** MapameTpbl 0TOOpaXatloTcsi C 4ECATUYHOWN TOYKOW, MONOXEHVEe KOTOPOW onpeaensieTcs napameTpoM
dfe.

Mo nuTepdency RS-485 BO3MOXHO N3MEHEHWNE 3HaYEeHNs1 BCeX NapameTpoB Npu NobbIx
3HaueHusx ofPE, YEFE.

@ ‘ NPEAYNPEXAEHUE
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MpunoxeHne b. Bo3MOXHble HEMCNPaABHOCTU U CNOCOOLI MUX

yCTpaHeHus

B crny4yae BO3HWKHOBEHUA HEUCNpaBHOCTU BO BpemA paGOTbI

COOTBETCTBYIOLIEE COOBLLEHNE:
« £rr.5— owmbka Ha Bxoge;
* Er.64 - owmbka npoueccopa;
* Er.Ad — owmbkmn BHyTpeHHero npeobpasosaHus.

npubopa Ha LW BbiBoaMTCH

Tabnuua B.1 — Bo3aMoXHbIe HeUCNPaBHOCTU U CNOCOGbI UX yCTPaHeHUs!

HeuncnpaBHoCTb

Bo3MoxHasa npuumHa

Cnoco6 ycTpaHeHus

Ha nHavkaTtope npm
NOAKITIOYEHHOM [aTymKe
otobpaxatorcs £rr.5

HeVICI'IpaBHOCTb gartyunka

3ameHa gatumka

O6pbIB MNN KOPOTKOE 3aMblKaHNE NIUHUK
CBSA3W «AaTYNK-NpuGop»

[MpoBepnTb paboToCNOCOGHOCTL AaTUMKa

HeBepHbI ko TvNa aartyvka

YcTaHOBUTb KO, COOTBETCTBYHOLLNIA
1cnonb3yeMoMy AaTyuky, B napameTpe
ink l(Cnkd)

HeBepHo npounssefeHo NoAkItoYeHe No
[IBYXMPOBOAHON CXEME COEANHEHUS
npubopa ¢ AaT4nKom

YCTaHOBUTb NEPEMbIYKY Mexay Knemmamm
9-10 (ans H2 15—-16) ansa nepBoro kaHana
n 13-14 (gns H2 - 11, 12) gns BTOPOrO
KaHana

HeBepHoe noaknioyeHne Aatyumka K
npubopy

MpoBepnTb No PA cxemy noakntoveHns
npubopa 1 AaTunkoB

Ha nHgukatope
otoGpaxaercs JIJ]

M3mepeHHas BennYMHa Unu pasHocTb
BEMNWYMH npesblaeT 3HaveHne 999,9 n He
MOXeT 6bITb OTobpaxeHa Ha

YcraHoBuTb 3HaveHwe 0 B napametpe dPt {
(dPed)
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MpopomkeHue Tabnuubl 5.1

HeucnpaBHoCTb

Bo3mMoxHasa npuumHa

Cnocob6 ycTpaHeHus

YeTblpexpaspsigHOM MHAUKaTope C
To4HocTblo 0,1 °C

Ha nHgukatope
oTo6paxaetcs {{f

M3mepeHHas BenuymMHa unm pasHocTb
BEMWYUH MeHbLLe 3HaveHust —199,9 n He
MOXeT BbITb OTOOpaxeHa Ha
YeTblpexpas3psiaHOM MHAUKaTope C
To4yHocTblo 0,1 °C

YctaHoBWTb 3HaueHue 0 B napametpe dPt |
(dPED)

3HayeHne n3mepseMon
Temneparypbl Ha
nHauKaTope He
COOTBETCTBYET peanbHomn

HeBepHbIn koA TvNa gatynka

YcTtaHoBUTbL KoAa, COOTBeTCTBy}OLLlV“Z
ncnonb3yeMomy gaTtyuky, B napameTtpe
inb l(inkd)

BBeneHo HeBepHOE 3HaveHWe napameTpoB
«COBMI XapaKTEPUCTUKM» U1 «HAKIOH
XapakTepucTUK»

YCTaHOBUTb HEOBXOAMMbIE 3HAYEHMUS
napametpos 5H { (5HE), FU | (FLE). Ecnin
KOPPEKUMS HE HYXHa, YCTaHOBUTL 0.0 1
1.000 COOTBETCTBEHHO.

MCHOI‘IbByeTCﬂ AByXnpoBoAHasA cxema
coeguHeHua an60pa C AaT4yMKomM

Bocnonb3oBaTtbca pekomeHgauusmm K
noaknoYeHuto gatymka TC no
[BYXMPOBOAHOW CXEME

[evicTBrne anekTpomMarHUTHbIX NOMeX

OKpaHMpoBaTh NUHUIO CBA3W AaTymMKa C
npruBopom, aKpaH 3a3eMnuTb B OOHOMN
TOuKE

Ha nHgukatope npu
HanM4um TOKOBOroO
curHana otobpaxatorcst
Hynm

HeBepHoe noaknioyeHne aaryuka K
npuéopy

YTouHWTb B PO cxemy nogknioyeHms
Aatyuka
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MpopomkeHue Tabnuubl 5.1

HeucnpaBHoCTb

Bo3mMoxHasa npuumHa

Cnocob6 ycTpaHeHus

Mokasanus NY1 (J1Y2)
AyGnvpyioT nokasaHus
ny2 (ny1)

Ha Bxog 060Mx norn4ecknx ycTponcTs
noaaHa ofHa perynupyemasi BenuunHa

T

3apatb napametpy cLLf { 3HaueHune Pu |,

Y

napamertpy LU 3HaueHve Pud

He paboTaet BbixogHoe
YCTPONCTBO

3afaH HeBepHbI pexum paboTbl
TIOrMYeCcKoro yCTpoicTBa

3apartb B napametpax LEP {(LEP2) vnn
LEL {(LELE) TpeByeMblit pexxum paboTbl
(HarpeBaTtenb, oxnaguTenb U T. 4.)

3HadeHwue ructepesyca komnapartopa
HenponopLiMoHanbHO BENWKO Mo
CPaBHEHMIO C BENWYMHON ycTasku. Mpun
BKNtoYeHun npubopa Temneparypa
oka3blBaeTcs B 30He Tycr+ HYS

MN3meHuTb 3Havenne (HHS /| HY50)

3apaHa 3agepkka BKITIOYEHWS BbIXOLHOMO
ycTpoWncTea

3apatb napameTtpy don { (dand) 3HaueHne
0

BbixoHOE YyCTPOWCTBO He
cpabaTbiBaeT npu
[OCTVKEHUWN 3aAaHHbIX
rpaHu,

BBeneHo MuHMMansHoe Bpemsa
HaxoXaeHunsa BbIXO4HOro yCTpOVICTBa BO
BKITIOYEHHOM WI/W BbIKIIOYEHHOM
COCTOAHUN

3aparb napamertpam Ean {un kaf |
3HaveHune 0

BapaHa 3agepxka BbIKMIoYeHUs
BbIXOLHOIO YCTPOWCTBa

Bapartb napametpy dof { (doFc) sHaueHue 0

Ha Bxopg nornyeckoro ycTporcTBa nogaHa
pa3HOCTb BXOLOB.

3aparb napametpy cLL {sHadeHne Fu /, a
napametpy cLid— Puc.
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MpopomkeHue Tabnuubl 5.1

HeucnpaBHoCTb

Bo3mMoxHasa npuumHa

Cnocob6 ycTpaHeHus

HeBO3MOXHO M3MEHUTb BeicTaene
3HaueHus napametpos 5P ! | ycraBok

n 5°2

Ha 3alinTa OT USMeHeHua

1) 3agarb napametpy “PE sHaueHmne 0
(paspeLueHo U3MeHsITb Bce napameTphbl)
vnu 1 (MoXxHo nameHsTb 5P { (5P2), Ho
Henb3s Apyrvie napameTpbl)

2) B napametpax 5L.L {(5L.LE)m SLH I(
5L.HZ) ycTaHoBneHo orpaHudeHne
AvanasoHa 3MeHeHs! 3HaYeHU YCTaBok

Henb3sa namenutb

napamMeTpsbl NBbIX FPyNn | yCTaHOBOK

BbicTaBneHa 3awuta ot U3MeHeHus

aAPE=0
YLPE=0

NPEAYNPEXOEHUE
(D Ecnu HencnpaBHOCTb Mnu NPeAnonoXuTenbHas NpuyMHa B Tabnuue He ykasaHbl, npuéop
crielyeT 4OCTaBUTb B PEMOHT.
B ckobkax B TpeTbel rpade Tabnuubl NpuBeaeHbl 3HAaYEHUst NapamMeTpoB Anst BTOPOro kaHana
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