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Hactosilee  pykoBOACTBO MO 3KCMnyaTauuu  NpeAHa3HayeHo AN 03HAKOMMEHWs
obcnyxuBaroLLlero nepcoHana € YCTPOWCTBOM, MPUHLUMNOM AEWCTBUS, KOHCTPYKUMEWN, MOpSAKOM
akcnnyataumm u  obcnyxusaHus usameputenen — [M[O-perynatopoB  MHOTOgYHKLMOHAMNbHBIX
opHokaHanbHbix OBEH TPM101 (ganee — npubopsbl). [Mprubopbl MOryT BblfMyckaTbCA B pasnuyHbIX
MCMOSTHEHUSIX, OTNINYAIOLWMNXCA APYr OT Apyra BUAOM BCTPOEHHbIX BbIXOAHbIX YCTPOWCTB.

Mpunbop 3aHeceH B [0CyAapCTBEHHbIN peecTp CPeacTB U3MePUTENbHON TEXHUKW, AOMNYLUEHHbIX K
npuMeHeHuto B YkpanHe, nog Ne Y2738-08.

McnonHeHunio npnbopa cooTBeTCTBYET criedyollee ycrnosHoe ob60o3HaveHue:

OBEH TPM101 - XX

|Bl4p, BCTPOEHHOIO BbIXOAHOMO YCTpOWCTBa 1

| Bwp, BCTPOEHHOTO BbIXOAHOIO YCTPOMCTBA 2 I

Bupa BcTpoeHHoro BbixogHoro yctpoucTea 1 (2):

— P — pene anekTpomarHuTHoe;

— K- onrtonapa TpaH3ucTopHas CTPYyKTypbl N—p—n TUna;

—  C—onTtonapa CMMUCTOpHas;

— WU - undpoaHanorosbiii npeobpasoBaTtenb «napameTp—Tok oT 4 4o 20 MA»;

— Y — undpoaHarnorosbiii npeobpasosartens «napameTp—HanpskeHve ot 0 Ao 10 B»;
— T - BbIXxoA4 ANS YNpaBneHns BHELUHMM TBEPAOTENbHbIM perne.



YcnoBHble COKpaLeHWsi, UCMONb3yeMble B HaCTOSILLEM AOKYMEHTe:

HCX — HoMuHanbHas ctaTnyeckas xapakTepucTuka;

BY - BbIxogHOE yCTPONCTBO;

TN — npeobpasoBaTernb TEPMOINEKTPUYECKUI (TepMmonapa);

TC - tepmonpeobpa3oBaTenb CONPOTUBMNEHWS;

TCM — Tepmonpeobpa3oBaTterib CONPOTUBIEHWS MEAHbIN;

TCIN - TepmonpeobpasoBaTtenb CONPOTUBIIEHUS NNATUHOBBIN;

LIAN — undppoaHanoroBbli npeocbpasoBaterns;

MWL — nponopumnoHanbHO-NHTErpanbHO-AnddepeHUnanbHbIn (3aKoH Uy perynaTtop);
LMY — undpoBoe nokasbiBatoLee YCTPOUCTBO (MHANKATOP).

CootBeTtcTBMe cumBonos LI 6yksam natuHckoro andgasuTa:

A|lb|C|d|E|F|G|H|i|J|K|L|M
Rlb|L|IJd|EIFILIH[L|SIPIL]A
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1 HasHaueHue

Mpubopbl B KOMMNEKTe C NepBUYHbIM NpeobpasoBaTenem npeaHasHaueHbl Ans U3MEepeHust
r3NYeCcKoro napameTpa KOHTPONMPYyeMOro obbekTa, oTobpaxeHus M3MepeHHOro napameTpa Ha
BCTpoeHHoM LIMY, a Takke Ana dopMUMpPOBaHUS CUrHanoB yrnpasBrneHns BCTPOeHHbIMK BY, koTopble
OCYLLECTBISIIOT perynMpoBaH/e U3MepsieMoro napameTpa.

Mpnbopbl MOryT GbITb MCMONBL30BaHbI B CUCTEMAX KOHTPOMSA U PErynnpoBaHns Npu BbIMOSIHEHUN
TEXHOIOMMYECKMX NPOLIECCOB B pa3HbIX OTPaCsX NPOMbILLIEHHOCTU U CENbCKOM XO3SACTBE.

[Mpnbop MoXeT BbINOMHATL criegytoLime MyHKLUN:

—  n3MepeHue TemnepaTypbl Unu ApYroi hr3nyYeckon BEMUYnHLI;

—  perynupoBaHue u3mepsiemMo BenuuuHbl no [W[-3akoHy nyTemM WMNynbCHOrO Wmn

aHarnoroBoro ynpasneH1s Unm no AByXMO3MLMOHHOMY 3aKOHY;

—  aBToHacTpovika NN[-perynsatopa Ha yCTaHOBNIEHHOM OObeEKTE;

—  py4HOe ynpasreHue BbIXogHoW MowHocTelo MUIO-perynaTopa;

—  orfpepeneHVie aBapuHOW CUTyauuu MpuU BbIXOAE M3MEpPSieMOro napameTpa 3a 3afjaHHble

rpaHvLbl 1 Npy 06pbIBE B KOHTYPE perynvpoBaHus;

—  obHapyxeHwne owmnbok paboTbl 1 onpeaeneHne NpUYNHbBI HEMCNPaBHOCTY;

— pabota B ceTu, OpraHuM3oBaHHOW no cTaHaapTy RS-485, yto nossonsieT 3agaBaTb

Heobxogumble pexumbl paboTbl Npubopa 1 OCyLLEeCTBASATb KOHTPOIb;

—  AUCTaHUMOHHOE yrpaBrieHne 3anyCcKkoM U OCTaHOBKOW peryrnmpoBaHus.



2 TexHun4eckue XapaKTepucTtukn n ycnoBusd aKkcnnyataumm
2.1 OCHOBHbIE TEXHUYECKME XapaKTepuCTUKM NpuBeaeHbl B Tabnuuax 2.1 - 2.7.
Ta6bnuua 2.1 — NMutaHue npubopa

HanmeHoBaHue 3HaveHune
HanpsixeHue nutanus, B ot 90 o 245
MoTpebnsiemast mowwHocTb, BA 6
YacTtoTa, 'y, o1 47 oo 63

Tabnuua 2.2 — XapakTepucTuKM AaTYMKOB U BXOOHbIX CUTHaNoB

Mpenenbl oOCHOBHOMN

Twvn pgaTyuka unum BXogHoOMm Paspewatouiasn .
curHan AuanasoH usmepenus cnoco6HocTb " ngf:ezeﬂgz-r: "%
Mpeobpa3oBatenu TepmoanekTpuyeckne c HCX no ACTY 2837
TXK (L) oT muHyc 200 go 800 °C
TXA (K) oT muHyc 200 go 1300 °C
THH (N) oT MuHyc 200 go 1300 °C
TXKK (J) oT MuHyc 200 go 1200 °C
TMK (T) oT muHyc 200 go 400 °C +05
TBP (A-1) ot 0 go 2500 °C 0,1°C @ 0 2‘5) 2)
TBP (A-2) o1 0 go 1800 °C -
TBP (A-3) o1 0 o 1800 °C
TMM 13 (R) o1 0101750 C
TN 10 (S) o1 0 1o 1750 °C
TMP (B) o1 200 go 1800 °C




OKkoH4YaHue Tabnuubl 2.2

. Mpenenbl ocHOBHOWN
Tun pgaTuMka Unu BXxoaHoM Paspeluatowas ~
curHan AnanasoH uamepeHus cnocobHocTb ngf&?ﬁﬂg::: "%
Tepmonpeo6pa3oBatenu conpotuBnenus ¢ HCX no ACTY N'OCT 6651
Cu 50 (a=0,00426°C™) oT MuHyc 50 o 200 °C
50 M_(0=0,00428°C™) oT muHyc 180 go 200 °C
Pt50 (a=0,00385°C™) oT muHyc 200 go 750 °C
50 M (a=0,00391°C™) oT muHyc 200 go 750 °C 0.1°C +025
Cu 100 (0=0,00426°C™) oT muHyc 50 go 200 °C ’ -
100 M (a=0,00428°C™) oT MuHyc 180 go 200°C
Pt 100 (0=0,00385°C™) oT muHyc 200 go 750 °C
100 N (0=0,00391°C™) oT muHyc 200 go 750 °C
Tepmonpeo6pa3oBaTenu conpotusnenus ¢ HCX no AICTY 2858
50 M, 100 M Woo = 1,428 | ot muHyc 190 00 200 °C | 0,1°C [ +0,25
Tepmonpeo6pa3soBaTenu conpotuenetus ¢ HCX no FOCT 6651-78
TCIM Rq =46 OMm, Wyg0 =1,391 oT muHyc 200 go 750 °C 0.1°C +025
TCM Rg =53 Om, Wqgo = 1,426 oT muHyc 50 go 200 °C ’ -
YHU(pMUMPOBaHHbIA CUrHan NOCTOSIHHOIO Toka U HanpsixxeHusa no FOCT 26.011
o1 4 no 20 MA o1 0 go 100 %
o1 0 no 20 A o1 0 oo 100 %
ot 0 go 5 MA o1 0 oo 100 % 0.1% $0.25
otr0pgo1B ot 0 go 100 %
CurHan HanpsixkeHusi NTOCTOSIHHOTO Toka
oT MuHyc 50 10 50 B [ ot 0 go 100 % | 0,1 % | +0,25

T _ Npu Temnepatypax Gonbiumx 1000 °C paspeluatoliasi cnocobHOCTb paBHa 1 °C.

— OcHoBHasi NpuBeAeHHasi MOrPELUHOCTb C BbIKITHOUYEHHOW CXEMOW KOMMEHcaLMy TeMnepaTypbl KOHLOB
XONOAHOrOo cnasi.

— [laHHbIi HOPMATUBHBIN JOKYMEHT OTMEHEH B YKpauHe 1 Ucnonb3yeTcsi Kak MHPOPMaLMOHHbBIA UCTOYHMK.
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Tabnuua 2.3 — XapakTepucTuku BXxoAoB npubopa

HanmeHoBaHue 3HayeHune
OcHoBHoOI BxoA,
Bpewms onpoca gartyuka, ¢ 1
BxogHoe conpoTusneHne npubopa npu NOAKNIOYEHNN UCTOYHMKA
YHUULIMPOBAHHOIO curHana:
—  TOKa (C NOAKMIOYEHHbIM BHELLHUM NPELU3NOHHBIM PE3VCTOPOM, CM. 100 +0,1 %
n. 5.3.3.3.1), Om
—  HanpsixeHus, KOMm, He MeHee 100
HAononHutenbHLIW BXOA
ConpoTuBIEHWE KItoYei B COCTOSIHUN:
— «3aMKHYTO», KOM or0pol
— «Pa30OMKHYTO», KOM 6onee 100




Ta6bnuua 2.4 — Xapaktepuctukm BY knioyeBoro tuna

Bug BY Tok Harpy3ku HanpsixeHue
TpaH3nucTopHas ontonapa He bonee He 6onee 60 B nocTtosiHHOrO TOKa
400 mA
CumuncTopHast onTonapa’’ 05A? 240B
3neKkTpoMarHuTHoe pene:
— MNWO-perynupoBanue 1A 220 B nepemeHHOro Toka, 4acTtoTomn

ot 50 go 60 Iy, cos ¢ = 0,4;
30 B nocTostHHOro Toka

— [BYXMNO3MLIMOHHOE perynmpoBaHve 8A aHanormyHo
Bbixoa Anst ynpaeneHvs BHELHUM He Gonee oT4 oo 6B
TBEPAOTENbHbIM pene 50 MA

" _ XapaKTepucTuK1 NpuBeLeHb! 115 ONTONaphl, yNpasnsioLLei MOLHEIMM TUPUCTOPaMN.

2 _ Mpu paGoTe CUMWUCTOPHOK ONTOMAapbl B HEMPEPLIBHOM PEXUME TOK HArpy3ku He MOXeT
npesbiwaTb 50 MA.

a_ OnekTpuUyeckast IPOYHOCTbL pene NpY MakcUManbHoit Harpyake 10° nepekntoyueHuil.

Tabnuua 2.5 — XapakTepucTuku nHtepdeinca ceasm

HavmeHoBaHue 3HayeHue
Twun nutepcpenca RS-485
CKopoCTb Nnepefayn AaHHbIX, KouT/c 2,4;4,8;9,6; 14,4; 19,2; 28,8; 38,4; 57,6; 115,2
Twn kabens OKpaHupoBaHHasi BUTasi napa
[MpoTokon OBEH




Ta6bnuua 2.6 — Xapaktepuctuku BY aHanorosoro tuna

Bupg BY
HaumeHoBaHue «napameTp — «napameTp —
HanpspkeHue» TOK»
[nana3oH BbIXOAHOro curHana ot 080 10B oT 4 o 20 MA
OuckpeTHocTtb LIAT 10 paspsigoB 10 paspsigos
ConpoTuBneHne Harpysku bonee 2 kOM ot 0 go 1000 Om
[nana3oH HanpsXKeHWsi NOCTOSIHHOIO MUTaHusi ot 15 0o 32 B ot 15 00 30 B
Mpenen 4onycTMMOn OCHOBHOW NPUBELEHHON +0,5% +0,5%
norpeLIHoCcT uameputensHoro npeobpasosatens (LIAM)
Tabnuua 2.7 — XapakTepucTuku Kopnyca
HanmeHoBaHue 3HayeHue
"abapuTHble pa3mepbl Npubopa 6e3 3NeMEHTOB KPENEHUS, MM 48x48x105
Macca, Kkr, He 6onee 0,5
CTeneHb 3almThbl KOPMyca CO CTOPOHbI NMULEBON NaHenu IP54

2.2 Mpubop npegHasHayeH AN SKCnnyaTauum B CreayoLmnx yCrnoBusx:

— TemnepaTypa OKpyxalLLero Bo3ayxa ot 1 go 50 °C;
—  OTHOcUTenbHasa BnaxHocTb npu 35 °C ot 30 po 85 %;
— atMocdepHoe faBrneHve oT 84 po 106,7 kMa.

2.3 CpepfHuin cpok cnyx0bbl — He MeHee 12 ner.
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3 YcTtpowncteo n paborta npudbopa

3.1 KoHcTpyKumsa npubopa

3.1.1 Kopnyc

Mpnbop nsrotaBnnBaeTcs B NNacTMaccoBOM MOMyNpo3payHOM Kopryce.

Kopnyc nmeeT oTBepcTvs ANA BEHTUNALMM, OTBEPCTUS AN YCTAHOBKN BUHTOBbLIX (DUKCAaTOPOB
Kkpennexusi B wWunT. Mpubop paccuuMTaH Ha yCTaHOBKY B wwmTe TomwmHoh go 10 mm. B komnnekte
MMeeTCs cneumanbHbii XOMYT ANS KpenneHnus B wuTe. [abapuTHele YepTexu npubopa npveedeHsb! B
Mpunoxenun A.

B 3agHelt yactu kopnyca HaxogsaTca ABe KIeMMHbIX KONOAKM (KNeMMHUKa):

—  HWXKHSA NpegHasHaveHa Ans noacoefuHeHns Lenen NnuTaHus v Lenen ynpasneHus

MCNOMHUTENBHBIMU MEeXaHU3Mamu;
—  BepxHAs npedHasHayeHa Ans NOAKIIOYEHNA BXOAHOMO AaTymKa, Knioya K 4ONONHUTENbHOMY
BXxogy v kabens cBsiau no nHTepgency RS-485.

3.1.2 WHaukaumsa v ynpasneHue

Ha nuueBon naHenu npubopa (pucyHok 3.1) pacnonoXeHbl 3MeMeHTbl YnpaBneHus u
MHAVKaLWN:

BepxHee LMY kpacHoro LBeTa otobpaxaeT:

—  TeKylume 3Ha4yeHUs U3MepsieMbIX BENNYMH,

—  Npv NporpaMMUpOBaHUKN — Ha3BaHUe napameTpa,

— B MEHIO — Hagnvck «nEnlh.

HwxxHee LMY 3eneHoro uBeTa otobpaxaet:

—  3HayeHus yCTaBoOK;

—  Mpv NporpaMMUpOBaHUN — 3HAYEHWE NapamMeTpa;

— B MEHIO - HasBaHwue rpynnbl napameTpoB.
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OBEH TPM101

PucyHok 3.1

CBeyeHne cBeTOANOA0B O3HavaeT:

— K1 — BkntoyeHo BY 1;

— K2 — BkntoueHo BY 2;

— AL — muraeT npu BbIXo[e perynmpyemMoin BENMYUHBI 3a 3afjaHHble Npeaerb;

— LBA — muraert, ecnv obHapyxeH 06pbIB B Lienn peryrnmpoBaHus;

— CTOIMN - nocTosiHHOEe CBEeYeHWe, ecnu PerynaTop OCTaHOBIMEH; MWraeT, eCcru OCTaHOBKa
perynsTopa npousoluna us-3a asapuv LBA nnu annapatHon owmnbku;

— AH — noctosiHHOe cBeYeHve npu BbINOMHEHWM ABTOHACTPOMKW; racHeT npu yAayHOM
3aBepLUEHUN aBTOHACTPOWKW; MUTraeT, eCniv aBTOHACTPOiKa 3aKoHYeHa HeyayHo;

— RS - 3acBeumBaeTcs Ha 1¢ B MOMEHT nepeaayn AaHHbIX KOMNbIOTEPY;

— PYY — cBeTUTCS B pexvmMe py4yHOro ynpasneHus BbIXoAHbIM curHanom MUIO-perynaTopa.
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KHonku, Haxoaswmecs Ha NMUEBON NaHenu npuéopa, MMeKT CriedyoLee HasHavyeHue:

— ONs yBENMYeHusl 3Ha4YeHUsi NporpaMmmUpyemMoro napameTpa;

— AN YMEHbLUEHUS1 3Ha4YeHUs NPOrpaMMMpyemMoro napameTpa;

— ANS BXoZa B MEHI0 NporpaMMUPOBaHUS UNu Ans nepexoaa K creaytowemMy napaMmeTpy.

I'Ipvl pa60Te C I'Ipl/l60p0M Ana BXxo4a B cneunanbHble peXnMbl paGOTbI npw60pa ncnonb3yrTca
KOM6I/1HaLlVIM KHOMOK:

npor| + + — [ns nepexoda K YCTaHOBKe KofdoB pgocTtyrna, Ha LMY nonyyaem
n3obpaxeHue:

PRSS
n

o

B pexxume NMPOrPAMMUPOBAHMUE:

neori + — Ona oTobpaxeHMsa W peaakTUpoBaHMs APOBHOM YacTM  3HaueHns
nporpaMM1PyeMoro napameTpa;

+ — Ana BO3BpaTta B pexum 0T06pa)KeHI/I$I n pegaktnpoBaHusa u,enon 4Yyactu
3HayeHunsa nporpammMnpyemMoro napameTpa.

3.2 OnucaHue paboTtbl npubopa

3.2.1 CTpyKTypHas cxema

B npouecce paboTtbl npnbop Npon3BoANT ONPOC BXOAHbLIX AATYMKOB, BbIYMCIIAS MO NOMYyYEHHbIM
OaHHbIM  TeKylMe 3HayYeHus U3MepsieMblX BenuuuH, oTobpaxaeT ux Ha UMY un Bbigaet
COOTBETCTBYIOLLME CUrHarbl Ha BY.

CTpykTypHas cxema npubopa npusegeHa Ha pUCYHOK 3.2.
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Mpubop BkntoyaeT B cebs:

—  yHuBepcanbHbI BXoA AN NOAKMIOYEHNS NePBUYHBIX MpeobpasoBaTenen (4aTyYMKoB);

—  [OMNOMHUTENbHbIN BXOA ANS AUCTaHLMOHHOTO yNpaBrieHns NpoLLeccoM perynmpoBaHus;

—  6nok obpaboTkM AaHHbIX, NpefHasHa4YeHHbI Ana uudpoBon unbTpaummn, KOppekuuu,
perucTpaummn v perynupoBaHusi BXOAHON BENUYMHBLI W BKMoYalowmin B cebs ycTponcTea
curHanusauuu;

—  [Ba BbIxoAHbIX ycTpowctea (BY), koTopble B 3aBUCUMOCTM OT MCNOMHEHWs npubopa moryT
ObITb KNIOYEBOro UMK aHaNoroBoro TUMa;

—  pgBa LMY ans otobpaxeHus perynvpyemMoi BENUYMHbI U ee YCTaBKW.

3.2.2 WUsmepuTenbHbIN BXOA

MopsinoK yCTaHOBKM NapaMeTpoB U3MEPUTENBHOrO BxoAa onucaH B n. 6.2.1

K n3mepuTenbHoMy BXO4y MOXHO MOAKMoYaTh NGO M3 BbllENepevUcrieHHbIX AaT4YMKOB
(cm. Tabnuuy 2), NOSTOMY OH Ha3blBaeTCsl yHUBepcanbHbiM. [Nns namepeHuss Temnepatyp criegyet
ucnonb3osatb TC u TI. [na namepeHust opyrnx muanyeckmx napameTpoB MoryT 6biTb MCMONb30BaHbI
[aTyYMKK, OCHaLLEHHbIe HOpMUPYOLWMMK Npeobpas3oBaTensMy 3TUX NapaMeTpoB B YHUDULMPOBAHHbIE
CurHanbl NocTosiHHoro Toka ot 4 o 20 MA, ot 0 go 20 MA, ot 0 Ao 5 MA MnK HanNpsXXeHUsi OT MUHYC
50 go 50wmB un ot 0 go 1 B. OcobeHHOCTM noAKnoYeHns AaTunmkoB onucaHbl B M. 5.3.3, cxembl
noakntoyeHus npueeaeHsl B MNpunoxenun b.

3.2.3 [JononHuTenbHbIN BXxoAa

Mopsigok ycTaHOBKM NapamMeTpoB AONOSHUMTENbLHOIO BX04a OnucaH B n. 6.2.8

K pononHuTensHOMy BXxoAdy MOACOEAMHSIIOT KIoY, MO3BONSIOWMA U3MEHSTb PeXumMbl paboTbl
npubopa. Knoyom ocyliecTBnseTcs 3anyck U OCTaHOBKa MpoLuecca perynmpoBaHust (CM. PUCYHOK 2).
3anyck perynsatopa MOXXHO NPOrpamMMHO 3aaBaTh KakK Ha 3amblkaHve, Tak 1 Ha pasmblkaHue Koya.

Jlornyeckoe coCTosiHME Krtoya COOTBETCTBYET €ro 3IeKTPUHECKOMY CONPOTUBMNEHUIO:

— «3aMkHyTO» — 0T 0 Ao 1 kKOwm;

— «pa3oMkHyTO» — 6onee 100 kOm

Mpn HecobntoaeHUN 3TUX YCNOBWI BO3HUKAET HEONpPeaeneHHOCTb COCTOSHWS AOMOMHUTENbHOro
BX0OAa.
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3.2.4 UudpoBon unbTp

Mopsigok ycTaHOBKM NapameTpoB LMGPOBOro unbTpa onvcaH B n. 6.2.2

3.2.4.1 [na koppeKTHoM paboTbl npubop HeobxoaMmo 3awmuiatb OT PasfMYHbIX BHELUHUX
BO3JENCTBMA W 3MeKTPOMarHUTHbIX nomex. [ns 3To uenu pekoMeHayeTcs ucrnonb3oBaTb
NOMEXOMNOAaBNAWMNA PUNbTP B LENUM NUTaHWs npubopa, a B Lenu ynpasneHus napannenbHo
BbIXOAHbIM KOMMYTUPYIOLLMM KOHTaKTaM YCTaHOBWUTb MWCKporacsilume anemMmeHTbl, Hanpumep RC-
uenoyky (cm. n. 5.3.2). Kpome annapaTHOW 3awuTbl CyLECTBYeT BO3MOXHOCTb MCMOSb30BaTb
NporpaMMHBbIN LMpoBOM OUNbTP HU3KUX YacToT.

Lincpposow counbTp nogaBnseT nOMexu ABYX BUOOB.

3.2.4.2 Bo-nepBblIx, pUnbTp ycTpaHsAeT CUMbHblE eAMHUYHbIE NOMeXu (PUCYHOK 3.3).

o
T’ C s (23 pUALTPA
@ mmme CQUILTPOM », T, %
'4
M
T //J'/ I (ckayox Temneparypsl, T, = 0c)
11T 1 G o
3| A T < e
T, /| //
"" "7:’ T1T EREERE RN 0637, 4 A
/" i 11 (crnaxeHHbii curian, T, = 3 ¢)
/
| | \ /
/)
i t 4
=t ] t,c 0
At i tc
PucyHok 3.3 PucyHok 3.4
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Ecnu nsmepeHHoe 3HaveHune T; oTMyaeTcs OT npeapiaywiero Tiy Ha BENMUUMHY, 60nbLuyto, Yem
3HayeHve napameTpa F, (3agaHHasa «nonoca unbTpa»), TO NpMOOp NpucBanBaeT eMmy 3HayeHue
paBHoe (T3 + F3) (pucyHok 3.3). Takum obpa3om xapakTepucTvka crinaxunsaeTcs.

Kak B1aHO 13 pucyHka 3.3, manas wmpurHa nonockl unbTpa NpMBOAUT K 3aMEATIEHUI0 peakumn
npubopa Ha BbICTPOE M3MEHEHWEe BXOAHON BeNYUHbI. [103TOMY Npu HU3KOM YPOBHE MOMEX UM Npu
paboTe ¢ GbICTPOMEHSIOLLMMUCS MPOLIeCCamMmm PeKOMEHAYETCS YBENUYUTbL 3HAa4YeHUe nonockl punbTpa
VN OTKMIOYUTL [encTBue 3Toro napameTpa. [lpu paboTe B yCrnoBUSX CWMbHbIX MOMEX Ans
yCTpaHeHus uX BNuUSHWA Ha paboTy npubopa HeobXoAMMO YMEHbLWWTb 3HaYeHne B napameTpe
«nonoca punbTpa».

3.2.4.3 Bo-BTOpbIX, OUNbTP YCTPaHAET LUYMOBblE COCTaBMsAlOLIME CUrHana, ocyLlecTBrsAs ero
3KCMOHeHUManbHoe crrnaxusaHme. OCHOBOM  XapaKTePUCTUMKOM  3KCMOHEHUManbHoro  dunbTpa
ABNSETCSH MOCTOSHHAs BPEMEHU Tgy— WHTepBan, B TeyeHue KoToporo curHan gocturaet 0,63 ot
3Ha4YeHus! kaxxaoro namepenus T; (pUCyHOK 3.4).

3.2.4.4 MNpu 60nbLUMX 3HAYEHUAX Tg PUNBTP BHOCUT 3HAYMTENbHOE 3anasabiBaHne, HO LLYMbI
3ameTHO noAdaeneHbl (kpusas |l Ha pucyHke 3.4). [pu Tq, 6NM3KNX K HyMO pUNbTP AOBOMBHO TOYHO
OTCNEXMBAET U3MEHEHUS BXOLHOIO CUrHana, HO YpOBEHb LUyMa MPakTUYeckM He yMeHbluaeTcsi
(kpyBasi | Ha pucyHke 3.4). Tpu ycTaHOBKE ONTUMAanNbHbIX 3HAYe€HWA MnapameTpoB unbTpa
(nogpobHee cm. n.2.2) 3agepxka curHana, BHocMMas unbTpoMm, He ©OyaeT okasbiBaTb
oTpuLaTEeNbHOrO BIMSAHUS Ha MPOLIECC PEerynMpoBaHWs, MpU 3TOM COXPaHWUTCH 3MhEEKTUBHOCTb
noAasneHns nomex.

3.2.5 Koppekuus namepeHum

Mopspgok ycTaHOBKM napamMeTpoB KOPPEKUMWM M3MEpUTENbHOM  XapakTepucTuKM AaTyuka
npueseneH B n. 6.2.1.4.

3.2.5.1 [nA ycTpaHeHuss Ha4vanbHOW MOrpeLHOCTM npeobpa3oBaHMs BXOAHbIX CUrHamNoB U
MOrpeLHOCTEN, BHOCUMbIX COeAVHUTENbHBIMU NPOBOAAMU, M3MEPEHHOE MPUOBOPOM 3HaYEeHME MOXET
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6bITb OTKOppPeKTUpoBaHo. B npnbope ecTb ABa TMNa KOppeKLUMK, NMO3BOMSALLME OCYLLECTBNSATL CABUM
WKW HaKMNOH XapaKTepUCTMKN Ha 3aaHHYI0 BENUYNHY.

3.2.5.2 Ons komneHcauun norpewHocter AR = (Ry — Rortcm) BHOCUMMBIX COMPOTUBIIEHWUEM
noaBoAsLmMX NpoBoAoB Rrcu, MpU MCNOMb30BaHUM ABYXNPOBOAHOM CXeMbl nogknwudeHns TC, K
KaXXOAOMY M3MEPEHHOMY 3HadeHuto napameTpa T, MpubaBnseTca 3agaHHOe nornb3oBaTenem
3HayeHne O («COBWUr XapakTepuUCTUKM [AaTyvka»). Ha pucyHke 3.5 npuBegeH npumep caswra
XapaKTepucTvku Ans gatumka Cu 50 (a=0,00426 °C™).

T,°Ck T,°C 4
s i p
100 } // 100 } /
| Gea koppexumm / | Ges koppexumm /
B0 80 i
60 | // 60 F //
g : Ve © KoppeKuvei m / © Koppexuped
1| k2 T=Tyo+8 Ny T=To B
| 2, 0t H
/10 20 4 60 8 100  Ty°C 0 20 40 60 80 100  T,g.°C
AR, [(50) (71.3)  (Rycpm; OM) (50} (713} (Rrcms OM)
Rotew  Ro
PucyHok 3.5 PucyHok 3.6
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3.25.3 [na KoMneHcauuu nOrpelHocTen [aTYMKOB MpU  OTKIOHEHUWM 3HaYeHnss o OoT
HOMMHANbHOIO KaXaoe W3MepeHHOe 3HaveHne napameTpa T,y YMHOXaeTCss Ha 3afaHHbIv
nonb3oBaTenieM NnonpaBoYHbIi KO3APULMEHT B («HAKMOH XapaKTepuCTUKM AaTumkax»). KoadhduumneHT
3apgaetca B npegenax ot 0,5 go 2,0. Ha pucyHke 3.6 npuBegeH npumep W3MEHEHUs HakroHa
XapakTepucTuku ans gatymka Cu 50 (a=0,00426 °C’1).

3.2.6 [BYyXnNO3ULMOHHbLIN perynstop

Mopspok ycTaHOBKM MapaMeTpoB Mpouecca ABYXMNO3WLMOHHOTO PerynvpoBaHus MpuvBeAeH B
n.n. 6.24.1-6.2.4.4.
Mpubop B pexume ABYXMO3ULMOHHOIO  perynupoBaHusi paboTaeT no ogHOMYy U3
npep,CTaBneHHblx Ha puCyHKke 3.7 TUMNOB NTOMMKK:
MmN normkn 1 (obpaTHoe ynpaBneHwe) npuUMeHsieTcs Ans  ynpasneHus paboToin
HarpeBaTens (Hanpumep, TOHa) wnu curHanusauum O TOM, YTO 3HA4YeHWe TeKyllero
n3mepennst Trec MEHblle ycTaBku Ty [pn aTom BY nepBoHavanbHO BKMOYaeTCs npuw
3HaYeHUAX Trex <(Tyor — HYS), BbikmtoyaeTcs Npu Trec > (Tyer + HYS) 1 BHOBb BkIovaeTcs
npu Tre < (Tyer — HYS), ocyllecTBnss Tem cambliM OBYXMNO3ULMOHHOE perynupoBaHue no
ycTaBke Ty C rucrepesncom +HYS.
—  Tun Norvku 2 (NpsiMmoe ynpasrieHue) NpuMeHseTcs Anst ynpasneHus paboTton oxnaguTens
(Hanpumep, BEHTUNATOPA) UMK CUTHaNU3aLuun O NpeBbILLEHUN 3HaYeHus ycTasku. [Npn aTom
BY nepsoHavanbHO BknoyvaeTca npu 3HaveHunsax Tre > (Tyer + HYS), BbikntoyaeTcs npu
T're»( < (Tyc'r - HYS)
3apganne yctaeku (T,r) n ructepesnca (HYS) npousBoauTcs HasHayeHWeMm napameTpoB
perynupoBaHus npubopa.
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CocTosHue BbIXOfa

1) s '
HYS | HYS |
BbIK,
BKI, >
2) HYS | HYS
BHIK.

PucyHok 3.7 — inarpammbl cpabaTbiBaHUA Nnpubopa no Tunam Noruku:
1) o6paTHOe ynpaBneHue; 2) npsiMoe ynpaBneHue

3.2.7 NWUAQ-perynaTtop

Mopspok ycTaHoBku napameTtpoB npouecca [MN[-perynmpoBaHusa npusefeH B n.n. 6.2.4.1 —
6.2.4.3,6.24.5

3.2.7.1 O6wme npuHumnbl MAO-perynupoBaHus

Ha Bbixoge perynatopa BblpabaTtbiBaeTca ynpasnswowmi (BbixogHown) curHan Y Aenctsue
KOTOPOro HamnpaBneHo Ha yMeHbLUEHWe OTKNoHeHns E;:

n
1 1
Yi=—(Ei+1,4 +— E EAt,,,)-100% , 3.1)
X vam  Tn =y
raoe Xp — nonoca NnponopunoHarnbHOCTH;
E; — pasHoCTb MeXxay 3agaHHbIMU T cr N TEKYLLMMWN Ti 3HaYeHMEeM namepsieMomn BeIMMYUHbI, 1N
| y
paccornacosaHue,
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T, — TMOCTOsiHHasi BpemeHu AuddepeHuMpoBaHns  (MporpaMmupyemblii  napamertp

«anddpepeHumanbHan noctosiHHaa NUA-perynaTopa» — d);
AE; — pasHoCTb Mexay AByMS COCeAHUMUN namepenusmn E n Eiq;

Aty — BPEMS MEXIY ABYMS COCEAHUMM U3MEPEHNUaMN Tin Tiy;
T, — MOCTOSHHAs BPEMEHW WHTErpupoBaHus (MporpamupyeMbiii napameTp «MHTerpanbHas
noctosiHHas MUA-perynsatopa» — J);

n
E E;At,,y — HakonneHHas cymMa paccornacoBaHui.
i=1
M3 dopmynel (3.1) BugHo, Yto npu MU-perynupoBaHum curHan ynpasneHns 3aBUCUT OT:
1) pasHuubl Mexay Tekywum napameTpoM T; M 3adaHHbIM 3HaveHnem Ty uamepsieMon
E.
BEeNMUuMHbI E; KoTOopas pearMpyeT Ha MrHOBEHHYI OLWMOKY perynMpoBaHusi; OTHOLleHNe —-—
P
Ha3blBaeTCA NPOMNOPLMOHANbLHON COCTaBMSAIOLLEN BbIXOAHOIO CUrHana;
AE;
2) CcKOpOCTM UW3MEHeHus mnapameTpa L, KkoTopass no3BONSeT YIyuyllWUTb KayecTBO
n3m

Ei

1 A o .
nepexogHoro npowuecca,; BbipaxeHue Tn g " Ha3blBaeTCcA ,qmd)cbepeHuVlaanom cocTaBndawwen
p Stusm

BbIXO4QHOIo CUrHana,
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n
3) HaKommneHHoW OLWWBKN perynupoBaHus EEiAtv,aM, koTopas no3BonseT Ao6uTbCs
i=1

n
MaKkcumarnbHO ObICTPOrO OOCTWXKEHUSI TemnepaTtypbl YCTaBKW; BblpaXeHue iiZEiAth
Xp Tj o
Has3blBaeTCHA MHTErpanbHOM COCTaBNSOLWEN BbIXOAHOMO CUrHana.
Ons  addektuHon pabotel  MAO-perynsitopa  HeobxogMmo  YCTAHOBUTH  MpaBUmbHblE  AMs
KOHKPETHOro 0obbekTa perynpoBaHvsi 3Ha4YeHust KoIPULMEHTOB Xp, T, U Tu, KOTOPbIE MOMb3oBaTeNb
MOXeT onpefeniTs Nbo B pexumax ABTOHACTPOMKA (cm. n. 7.1), unn PYYHAA HACTPOWMKA (n. 7.2).

3.2.7.2 Tpsimoe u o6paTHOe ynpaBrneHue.

Mpw perynupoBaHum BbIGUPAIOT OAMH U3 METOA0B YNpaBNeHNs CUCTEMOW: NpsiMoe unn obpaTHoe.

Mpy npsiMOM ynpaBneHWu 3HavyeHWe BLIXOAHOTO CwrHamna perynsitopa yBenuyvMBaeTcs C
yBENMUYEHMEM M3MepseMoN BenuuuHbl (pucyHok 3.8). [pu ob6paTHOM ynpaBrneHWn 3HayeHune
BbIXO[HOTO CUrHamna perynatopa yMeHbLUaeTcsa C yBenMyeHneM namepsemMon BenuuunHel. Hanprmep, B
cucTeMe HarpeBaHusi Mo Mepe pocTa TemnepaTypbl 3HayeHVWe BbIXOOHOIMO CUrHamna ymeHbLuaeTcs.
OTOT NpoLecc nmeeT obpaTHOE ynpaBreHne, CUCTEMbI OXNaXKAEHVA — MPSIMOE yrpaBrieHuve.

3.2.7.3 30Ha He4YyBCTBUTENbLHOCTHU

Ons  ucknioveHns U3NUWHKUX cpabaTbiBaHUA  perynaTopa npu  HebonbLIOM  3HaAYeHWUU
paccornacosaHus E;, ans sbiuncnenns Y no dopmyne (3.1) ncnonb3yetcs yToyHeHHoe 3HaveHue E,,
BbI4MCIIEHHOE B COOTBETCTBUM C YCIIOBUAMM:

ecnu |Ej| < Xq, T0 E, =0;
ecnun E; > Xq, To Ep = Ei— Xg;
ecrv Ej < — Xy, T0 Ep = E; + Xq,
roe Xq — 30Ha HeYyBCTBUTENbHOCTU (CM. pUCyHOK 3.8).

22



1 1
1 Y “ 1
1 1
obpatHoe : : npsiMoe
ynpasnexue | \ ynpasnexue
(Harpes) ! ! (oxnaxpexwe)
1 Tym 1 .
1 1 VT
1 I
1 Xd Xd 1
ey
PucyHok 3.8

Torpa npubop ByaeT BblAaBaTh YNpaBsOLWMIA CUrHaN TOMbKO MOCne TOro, Kak perynvpyemasi
Benu4yMHa BbIAET M3 3TOW 30HbI. 30Ha HEYYBCTBUTENBbHOCTM HE AOIMKHA NpeBbillaTb HEOOXoANMYyHo
TOYHOCTb PErynumpoBaHus.

3.2.7.4 CKOpOCTb U3MEHEHUs1 YCTaBKuN

Ecnu 3HayeHue ycTaBkM HeobxoaMMO M3MeHUTb B npouecce paboTbl, TO nepexog C OOHOro
3HaYeHWs Ha ApYyroe MOXHO CrnaguTb, 3a4aB «CKOPOCTb M3MEHEHMUS YCTaBKU».

HeobxoamMmas CKOpOCTb OMepaTMBHO 3aJaeTcs Kak 3HadeHue napametpa wSP. Mpu uSP,
OTIINYHOM OT HyfIsl, yCTaBKa MEHSIETCS HE CKaYKOM, a Mo NIMHENHOMY 3aKOHY C 3a4aHHOW CKOPOCTLIO.

B kauecTBe Ha4yanbHON yCTaBKM NPUHUMAETCS TEKyLLlee 3Ha4YeHNe perynmpyemoro napaMmeTpa Ha
MOMEHT BKITIOYEHUSI perynsatopa, Torg4a Kakayl MUHYTY ycTaBka perynstopa W3MeHsieTcs Ha
BENUYMHY, 3a[laHHY0 B 3TOM NapamMeTpe.

Mpun Mcnonb3oBaHUM OrpaHNYEHUsT CKOPOCTM U3MEHEHNST YCTaBKM BO3pacTaeT Bpemsl Bbixoda Ha
pabounit pexum. [MoaTomy, ecnu 3agepka NPUBOAMT K HEYAOBNETBOPUTENbHbIM pesynbTaTam,
HY>KHO YBENUYUTbL 3HAYEHWNE 3TOTO NapamMeTpa Uy OTKIMKYUTL Ero AeNCTBUE.

23



3.2.7.5 OrpaHu4yeHue BbIXOQHOIO CUrHana

B npnbope MoXHO ycTaHOBUTL Crieayrolmne Buabl OrpaHN4YeHNs BbIXOAHOMO curHana:
- MakcumanbHbIA Yom max ¥ MUHUMANBHBIA Yo min (PUCYHOK 3.9).

—  CKOpPOCTW  WU3MEeHeHusi ‘,orp:Yorp-maX‘Ymnmin (pucyHok 3.10), umcnonb3yemble Ans

At
OorpaHuyeHus ynpaBnsioLwero BO34eNCTBMS Ha OO BbEKT.
Yauix t Yaux 1
100 % Yorp.max
Yorp.max i
1
1
i
anp.min I Yorp.min
0 o v ! - 0 >
orp.min orp.max 100 % YI'IHA At t
PucyHok 3.9 PucyHok 3.10

24



3.2.7.6 Tepuon cneaoBaHMA ynpaBnsoWMX UMMNYNbLCOB

Mpn ncnone3osanumn NMUA-perynatopa ¢ BY kntoyeBoro Tna Heob6XoAnMMO YCTaHOBWUTL Mepuos
ynpaensaoLLmMx UMNYbCOB.

Bonee Bbicokasi 4acToTa obecneymBaeT ObICTPOTY peakuuMu perynsTopa Ha BHELUHWE
BO3MyLleHNs. B naeane yactoTa umnynbCOB ynpaBfieHWs OOSbKHa COoBNajatb C YacTOTOM omnpoca
Aatymka. [py MCNONb30BaHUM SMEKTPOHHBLIX Kntoven (TMPUCTOPOB, CUMMWCTOPOB) PEKOMeHAyeTcCs
yCTaHaBnuBaTb 3Ha4YeHue Tg, paBHbIM OT 1 40 2 C.

YBenuyeHve nepuoga cCriefoBaHUs yrNpaBnsioLMX MMNYbCOB MO3BOMSET NPY UCMOMb30BaHUN
3MNEKTPOMArHUTHbIX pene Wnu nyckatens NpoAnuTb CPOK CMYKObl CUMOBbLIX KOHTAKTOB, HO MOXeET
YXYALWWTb Ka4eCTBO PeryrnmpoBaHusi.

ABTOHacTpolika MO3BOMSEeT onpedendtb 3HayeHne Tg,, KOTOpoe He OyaeT okasbiBaThb
oTpULATENBLHOrO BNNSIHNS Ha paboTy cucTeMsbl.

3.2.8 YcTponcTBa aBapuHON CUTHaNU3auum
[Mopsiaok ycTaHOBKM NapameTpoB YCTPOMCTB aBapuHOM CUrHanu3auum onvcaH B n. 6.2.7.
3.2.8.1 OG6wwue cBegeHus

Ons 6onee adpdpekTMBHOrO KOHTpPONs 3a npoueccamu perynuposaHusi B npubope umeetcs
normyeckoe yCTpoMCTBO, paboTalowiee MO MpUHUMNY KOMNapaTtopa, a Tawkke YCTPOMCTBO
onpepeneHus obpbiBa KOHTypa «LBA».

Oba ycTpoincTBa YNpaBnsAlT PasnUyHbIMUA CUTHANU3VMPYIOWMMKN  YCTPOMCTBaAMK, Hanpumep:
cupeHamu, namnamu, 6roKMPOBOYHBIMUY BbiKIoYaTeNsAMU, 6Griokamu NPUHYAUTENBHOrO (aBapuUMHOro)
OXIMaXAEHUSt UMK HarpeBaHust 1 T.M.

CurHanel aBapyviHOM CUrHanu3aumMm koMmyTupytoTcst Yepes cxemy «UJW» n moryT ynpaensaTte
TonbKko BY kniovesoro tuna.

O cpabaTbiBaHUM FOTMYECKOTO YCTPOWCTBA CBUAETENbCTBYET 3acBeTKa COOTBETCTBYHOLLENO
cBeToAmoaa Ha nuuesoi naHenu (AL unu LBA).
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3.2.8.2 Komnapatop

B 3aBMCMMOCTM OT CUCTEMbI pErynvpoBaHuWs rofb3oBaTesl MOXeT 3agaTb napameTpsbl
cpabaTbiBaHMsl KkoMnapartopa, CUrHanuavpylowero O BbIXOAEe pPerynMpyemoi BenuyuHbl  3a
ponycTumble npefensl. B npubope 3anoxeHo 11 TunoB norvkv cpabaTbiBaHus komnapatopa
(pucyHok 3.11). Kpome ToOro, nomnb3oBatenb 3agaeT nopor cpabaTbiBaHust komnapaTtopa X K
rmctepesuc A [AOns yCTPaHEHWsi HEHYXHbIX cpabaTbiBaHuii U3-3a korneGaHuii KOHTpOnupyemon
BESIMYMHBI BOKPYT MOPOroBOro 3Ha4EHUs.

Komnapatop curHanuavpyeT o6 aBapuiHOW CuTyauuu, Npyv STOM PErynsitop npogorxaet
paboTatb.

®yHKUMA BNOKMPOBKM NEPBOro cpabaTbiBaHUS NO3BONSET UCKIIOYUTL BKIKOYEHWE CUrHanM3auum
npu nogave nNMTaHus.

Mcnonb3oBaHne 3TOM YHKUMM KMMEeT CMbICA, Hanpumep, Mpu YCTaHOBKE B CUCTEME
HarpeBaHusi, NOCKOSbKY, Kak MPaBuIo, 3HaYeHne n3mepseMon BENUYMHLI B 3TOW CUCTEMe M3HaYanbHoO
HaXOAMUTCS HUXE YCTaBKu.
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PaccmoTpum npyvmep curHanvsauum ¢ TUNOM Norukun 5 B cucteme Harpesanus. Ha pucyHke 3.12
nokasaHbl guarpaMmmel paboTel komnapatopa 6e3 6nokvpoBku NepBoro cpabaTbiBaHWUsA, TUM NOrMKKU 1
(pucyHok 3.12, 6), n ¢ 6rokMpoBKon — Tn norukn 5 (pucyHok 3.12, B).

Mpn ucnonb3oBaHuyn Tuna norvkn 1 B MOMEHT BKIOYeHUA npubopa, koraa perynupyemas
BenMunHa Huxke nopora Ty — X, NponMcxoanT HexenaTtenbHoe cpabaTbiBaHue koMnapartopa (3oHa | Ha
pucyHok 3.12, 6), Korga peanbHO aBapuiHOM cuTyauuu HeT. [Mpu ucrnonb3oBaHuM Tuna norukn 5
HexenaTenbHoro cpabaTbiBaHWs He NPOVCXOANT.
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PucyHok 3.12
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Mocne BkntoYeHus npubopa BbIXoA KoMmapatopa 6yoeT HaxoAUTbCSH B COCTOSIHUM «BbIKIM» A0
nepBoro npesblWeHUs nopora Ty —X U TOMbKO KOrda perynupyeMasl BefMyuMHa CHOBA BbIMAET Ha
nopor Ty,;—X (atan Ill), BbIXoA KoMmapatopa BrnepBble MNepeifeT B COCTOSIHWE «BKIOYEHO» —
curHanusaums cpabotaet. [anee komnapatop GyaeTt paboTaTte Takke, kak ¢ TUMOM Norvku 1.

3.2.8.3 CwurHanusaums o6 obpbiBe B KOHType perynvpoBaHusi

3.2.8.3.1 [ewicTBne curHanusauMm OCHOBaHO Ha TOM, YTO €CNU 3HaYeHWe Pperynupyemoro
napameTpa He MeHsieTCa B TeYeHWe OMnpeAerieHHoro BpeMeHW Npu nodaye MakCcUmanbHOro
(MVWHMManNbHOrO) yNpaBnsoLLEero BO3AENCTBUS, TO B KOHTYpPE perynmpoBaHusi npousoLlen obpbis, U
TOorga Ha COOTBETCTBYIOLLMIA BbixOA BblaaeTcs curHan. PaboTta curHanu3aumm o6 obpbiBe KOHTypa
onpepensieTca OBYMS napameTpamu: «BpeMsi OMarHOCTMKM obpbiBa KOHTypa» M «LIMpUHA 30HbI
OMarHoCTUKN 0BpbIBa KOHTYpa».

3.2.8.3.2 YCTpONCTBO BblOAET CUrHam TPEBOMM, €Crnv MO WCTEYEHUM BPEMEHU AUArHOCTUKU
06pbIBa KOHTYpa U3MepPEHHOE 3HaYEeHNE HE U3MEHMUIOCH:

—  [Ons npouecca HarpeBa Mpu MakCMMarbHOM BbIXOQHOM CWUrHane He yBenuuunochb, npu

MWHUMarnbHOM — HE YMEHbLUWIOCh;
—  Ons npouecca OXNaxaeHus Npyv MakCumarnbHOM BbIXOOHOM CUrHane He yMeHbLUMOCh, Npu
MWHUMaNbHOM — He YBENUYMIOCh.

Mpwn 3TOM perynaTop OTKMYaeTcs.

3.2.8.3.3. TlpuBegem npumep cpabaTbiBaHWs YCTPOWCTBA [AOMarHOCTMKM 0bOpbiBa KOHTypa
(pucyHok 3.13).

B Touke A HarpeBaTenb BbiWen W3 CTPOs, W Temnepatypa HayMHaeT YMeHblUaTbCs
(pucyHok 3.13, a). Perynatop yBenuuuBaeT BbIXOAHOW curHan (pucyHok 3.13, 6), KOHTponupyst OTKINK
cuctembl. [Mockorbky TemnepaTypa MPOAOIKAET YMEHbLUATbCS, paccornacoBaHue pacteT, U
3HayeHue Y pgocturaet 100 %. B momeHT goctmxkennst Y = 100 % (Touka B) npnbop HaumHaeT oTcuet

«BPEeMeHN ANarHoCcTvkn obpbiBa KOHTypa» At.
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Ecnn no ucteyenun aToro BpemeHn Temnepatypa MpoaorkaeT yMeHblUaTbCsl, CUrHanmsaums
cpabatbiBaeT (kpuBasi | Ha pucyHke 3.13,a). Ecnu Temnepatypa ctana pactu, HO 3a Bpemsi At
N3MeHeHWe TemnepaTypbl He MPEBbLICUIIO KLUMPWHY 30HbI AMArHOCTUKKM 0bpbIBa KOHTYpa» (kpuasi |l
Ha pucyHok 3.13, a), curHanusaums Takke cpabaTeiBaeT (pUcyHok 3.13, B).

O6 aBapwviiHON cuTyaLun curHanuanpyeT cBeveHne ceetogmona LBA.
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PucyHok 3.13
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3.2.9 BbIxogHble ycTpoircTBa npubopa

Mopsinok yctaHoBkM napameTpoB BY npubopa onvcaH B n. 6.2.3.
BcTtpoeHHble BbixogHble ycTpowctBa (BY) npegHasHayeHbl Ans nepedadv  ynpaeBnsiioLLero
CMrHana Ha WCMOSHUTENbHbIE MexaHu3mbl, NMnbo Ans nepefayy AaHHbIX Ha perucTpupylollee

YCTPOMNCTBO.

3.2.9.1 KnioyeBoe BY — anekTtpomarHWTHOE pene, TpaH3MCTOpHasi ontonapa, ONTOCMMWUCTOP,
BbIXOA4 ANA yNpaBneHus TBepAOTeNbHbIM pere — WCnomnb3yloTcd nuMbo Ans  ynpaeneHus
MCMOMHUTENbHBIM MEXaHU3MOM MpW perynupoBaHuv, nNnbo Ans ynpaBheHWs CUrHanmavpyroLmm
YCTPONCTBOM.

B pexume MNUNA-perynnpoBaHns ocyLecTBNSETCA UMMyNbCHOEe ynpasnexne no npuxHuuny LWAM

C NepvoaoM crnefoBaHns UMMYNbCOB T, U ANUTENBHOCTBIO Kaxaoro umnynbeca D= Yix Te,,

BY kntoyeBoro Tvna vcnonb3yeTcs ANst ynpaBneHus (BKIOYEHWS/BBIKITIOYEHNS) Harpy3kon nubo
HenocpeacTBeHHO, NnbBo 4vepe3 Goree MOLLHbIE YMNpaBRsOWMEe dMEeMEeHTbl, Takue Kak nyckatenw,
TBEpPAOTENbHbIE pene, TUPUCTOPbI UITN CUMUCTOPbI.

3.2.9.2 BY aHamoroBoro Tuna wucnonb3yetcsa nvbo [Ans  OCYWeECTBMEHUS aHanoroBoro
ynpaenenuss npu [MAO-perynupoBaHun, nnbo AnNs  BblgayM CUrHamoB Ha  YCTPOMCTBO,
pEerucTpupytoLLiee KOHTPONMPYyEMYI0 BEMNMYMHY B TEYEHME MPOLIECCa perynmpoBaHus.

3.2.9.2.1 BY aHanoroBoro TuMna B npubope — 3TO UMGPpPOAHaNoroBblil npeobpasoBaTenb,
KOTOpbIN chopmupyeT TokoByto netmo 4 - 20 mA unu HanpsbkeHme 0 — 10 B w, kak npasuno,
MCMNonb3yeTcs ANs ynpaBreHns 3NEKTPOHHbIMU PerynsitopaMmm MOLLHOCTMU.

Mpu aHanoroBoM ynpaBreHWu BbIXOAHOW curHan (Tok/HanpsbkeHue) LIAM nponopumoHaneH
3Ha4YeHMWI0 BbIXOAHOrO curHana perynsitopa.

3.2.9.2.2 MNpu pabote B pexume peructpatopa npubop cpaBHWBaeT BENWYMHY Ha BXOAe C
3aaHHbIMU 3HaYeHVsMU U Bbl4aeT Ha cooTBeTcTBylolWee BY aHanoroBeii curHan B Buae Toka
oT 4 po 20 MA nubo HanpsikeHus oT 0 o 10 B, koTopbIli MOXHO NOAaBaTh Ha camonucew, Unu apyroe
pernctpuvpyoLee ycTponcTeo (nogpobHee cm. n. 6.2.3.2).
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K peructpupyrowmm ycTporicTBaM OTHOCATCS: camornucubl, 6roku cbopa AaHHbIX Ha OCHOBeE
nepcoHanbHbIX UMW NPOMBILLMEHHBIX KOMMLIOTEPOB, APYre KOHTPOMNEpbl C BO3MOXHOCTBIO 3anuncu
WnNu ganbHenwen nepegayn nHpopmaumu.

3.2.9.3 OcobeHHOCTH NoAKYeHNs 1 cnonb3oBaHust BY npveegeHsl B n. 5.3.2.

3.2.10 UHTepdenic cBasn RS-485

WHTepdenc cBA3M npegHasHadeH Ans BKIKOYEHUs npubopa B CeTb, OpraHvM3oBaHHYyl0 MO
crtaHgapTy RS-485. Mcnonb3oBaHue npubopa B ceTn RS-485 no3BonsieT ocywecTBNsATbL creayoLme
yHKLMN:

— cbop AdaHHbIX 00 M3MepsieMblX BEnMYMHax W MpOTeKaHWW MPOLECCOB PerynvpoBaHns B
cucteme SCADA.

—  yCcTaHOBKa napaMeTpoB npubopa ¢ NoMOLLbI0 NporpaMMbl-KOHdUrypaTopa.

—  AMCTaHUMOHHOEe YMnpaBneHue NpoLecCcoM PerynupoBaHUs M aBTOHACTPOWKW C MOMOLLbIO

nporpaMmmbl-koHdurypatopa, pabotatowen B cpege Windows.

RS-485 ABnsieTcs LWMPOKO pacnpoCTPaHEHHbIM B MPOMbILLIIEHHOCTU CTaHAapToM MHTepdeica,
obecneyvBaeT cosfaHWe ceTel C KONWYECTBOM Y3noB (Touvek) Ao 256 u nepepady AaHHbIX Ha
pacctosiHme o 1200 m. lNpu Mcnonb3oBaHMM NOBTOPUTENEW KONUYECTBO MOAKIIOYEHHbIX Y3M10B U
paccTosHue nepegadnm MoxeT ObiTb yBenuueHo. [Ins coeguHeHus npubOpOB NPUMEHSsIeTCA
3KpaHMpOBaHHasA BUTas Napa NPOBOAOB, K KOTOPbIM MpeAbsABMATCA crepylowue TpeboBaHWs:
ceueHue He MeHee 0,2 MM’ 1 MOrOHHast eMKOCTb He Bornee 60 nd/m.

Bce npubopbl B ceTu COeAMHAIOTCA B MOCNeAoBaTenbHylo WKHY (pucyHok 3.14). [Ons
KayecTBeHHOW paboTbl MpvemonepeaaTynkoB WM NPefoTBPALLEHNS BIUSHUA MOMEX JIMHWS CBA3M
OOMKHa MMEeTb Ha KOHLAxX COrnacyloLwwuii pe3uctop conpotuBnennemM Reom = 120 Om, nogknoyaembiv
HenocpeACcTBEHHO K kKnemmam npubopa (cMm. pucyHok 3.14).

MopknioyeHne npubopa K MepcoHanbHOMY KOMMbIOTEPY OCYLUeCTBRSeTCH 4epe3 agantep
nHTepdennica RS-485¢>RS-232, B kayecTBe KOTOpPOro MOXeT ObiTb WCMONb3oBaH apanTtep
OBEH AC3-M nnu AC4.
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R§-232

TPM101 TPM138 CKns AC3-M
[1]2] |A[B] [B]A]

B@A A(ﬁ\B BKWEEA

RS-485

PucyHok 3.14

MpnumeyaHuna

1 Apanteppl OBEH AC3-M un AC4 wumeloT cornacylowmuin pe3nctop COonpoTUBIEHNEM
Rcorn = 120 Om BHYTPM.

2 C onucaHuem npoTtokona obMeHa, CUCKOM napameTpoB, MPOrpaMMol nonb3oBaTenb MOXeT
03HaKOMUTBLCA Ha cawTe www.owen.ua. OBbmeH MOXeT OCyLecTBRATLCA C OOHOW U3 CKOpocTen
cTaHgapTHoro psga: 2400, 4800, 9600, 14400, 19200, 28800, 38400, 57600, 115200 6uT/c.
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4 Mepbl be3zonacHoCcTU

4.1 Mo cnocoby 3alwmTbl OT MOPAXEHMS IANEKTPUYECKUM TOKOM Npubop cooTBeTCTBYeT knaccy I
no MOCT 12.2.007.0.

4.2 K akcninyaTaumm n TexobcnyxvBaHuio npubopa AOSKHbI [OMycKaTbCA Nvua, U3yvuBluve
npaeuna aKkcnnyatauuu, npowealune obyyeHne n NpoBepKy 3HaHWI MO BOMpocaMm OxpaHbl TpyAa B
COOTBETCTBMM C «TUMOBbIM MonoxeHnem 06 oOyyeHMM no BoOMpoOcam OXpaHbl  TpyAa»
(HNAOM 0.00-4.12) u umetowmx rpynny gonycka He Hwxe Il cormacHo «[lpaBunam 6e3onacHoin
aKcnnyatauum anekTpoyctaHoBok notpebutenen» (HMNAOIMM 40.1-1.21).

4.3 He ponyckaeTca nonagaHve Bnarm Ha KOHTAaKTbl BbIXOAHOrO pasdbeMa W BHYTPEHHWEe
3MeKTpoanemMeHTbl npudopa.

4.4 3anpewaeTca wucnonb3oBaHWe npubopa B arpeccuMBHbIX cpegax C cogepxaHvem B
aTmMocdpepe KUCIOT, Lenoyen, Macen u T.n.

4.5 3anpelyaeTca npoBoAuTb Niobble NOAKMIOYEHNS K Npubopy 1 paboTkl MO ero TeXHUYECKOMy
0o6CnyXMBaHUIO MPW  BKMIOYEHHOM MUTaHUW, T.K. Ha OTKPbITbIX KOHTaKTax KnemMMHuka npubopa
NpUCYTCTBYET HanpshxeHne sennynHon o 250 B.

4.6 Mpu npoBefeHnn TekyLLero pemMoHTa Heobxoammo cobniogate ykasaHus mep 6e3onacHocTu
HacTtosiwero P3.

4.7 PeMOHT npubopa MpOM3BOAUTCA Ha NpeanpusaTUN-U3roToBUTENE B 3aBOACKUX YCMOBUSIX C
NpyMeEHeHVeM creuuanbHOM CTEHA0BOM annapaTtypbl.
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5 TopgroTtoBka npubopa Kk padboTe

5.1 MoHTax npnbopa Ha o6beKkTe

5.1.1 lMpoBepuTb COCTOSIHME KOpMnyca: KOPMyC He OOIMKEH UMETb MEeXaHW4YeCKUX NMOBPEXOEHUN,
nvueBas naHenb — LapanuH, TPeLWH, rPA3HbIX NATEH.

lMnacTuHa, 3akpennsawLwasa KHOMKU ynpasneHns, JofmKHa NNoTHO npuneraTtb K NULEBON naHenu
npubopa, BEHTUNSALUMOHHbIE LWenn AOSKHbI ObiTb YMCTbIMK, 6€3 NOCTOPOHHWMX MPEAMETOB B HUX.
[MpoBepuTb YUCTOTY U LIENOCTHOCTb KIIEMM BbIXOAHOMO pasbema.

5.1.2 MoArotoBUTb Ha LWMTe ynpaeneHus ¢ TonwmHowW naHenu ot 1 go 10 mMm mecTto Ans
yCTaHoBKM npubopa B COOTBETCTBUM C YepTexamu, npuBedeHHbiMu B MpunoxeHun A. KoHCTpykums
wmuTa AorkHa obecrneuvBaTh 3awWwWTy OT MonadaHus BHYTPb npubopa Bnaru, rpsisav U MOCTOPOHHUX
npeaMeToB Yepe3 BEHTUNSLMOHHbIE LWenun Kopnyca.

B ogHoM wwuTe MOXeT ObiTb YCTaHOBNEHO HeCKonbko npubopos. lpu 3TOM Heobxooumo
BblAEPXMBaTb MUHMMAarbHOE paccTosHNE Mexay KaxabiM npnbopom (cm. MpunoxeHve A).

5.1.3 BcraBuTb npnbop B NOAroTOBNEHHOE MECTO, Mexay NpnbopoM v NMLIEBON NaHenbio WuTa
YyCTaHOBUTb PE3NHOBOE YMIOTHEHNE, UMEIOLLIEECS B KOMMIEKTE NOCTaBKM.

5.1.4 3akpenuTb MpnbOp Ha LUMTE 3aXMMOM C MOMOLLbIO KpenexHoro xomyta (pucyHok A.1). Ons
3TOr0 HY>XHO NPOABUHYTL KPEMEXHbIN XOMYT BAOSb KOpryca npubopa no HanpasBneHuo OT KINEMM K LUUTY U
YCTaHOBWTb €ro B TaKOM MONIOXeHUW, YTOoBbI NLeBas naHenb npubopa Obina NnoTHO npwxara K LUuTY.

5.2 MoHTax BHeWHUX cBA3en
5.2.1 OGwme ykasaHusA
5.2.1.1 MoaroToBUTb kabenu Ans coeavHeHus npubopa C AaTymkamu, MCMOSHUTENbHLIMU
MeXaHU3MaMu W BHELHWMW YCTPOMCTBaMKM, a Takke C WCTOYHWKOM nuTaHus. [ns obecnedveHus
HaOeXHOCTU 3neKTpuyeckmnx Coe,El,VlHeHI/IIZ pekoMeHayeTCcAa UCnosb3oBaTb kabenn c¢ MeOHbIMU
MHOFOMPOBOSIOYHBIMM  XKUMaMK, KOHLIbl KOTOPbIX MNepea MOAKMoYEeHWEM creayeT  TLaTenbHO
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3a4YNCTUTb U 3anyouTb. 3aHMCTKy Xun kabenst He06X0AMMO BbINOMHATL C TaKUM pacyeTom, YTOObI MX
OrofieHHble KOHLbl nocre noakn4YeHna K an6opy He BbICTynanu 3a npeaesibl KneMMHUKa. CeueHune
KUN Kabenst He AOMKHO rlpeBbIUJaTbl MMZ.

5.2.2 Yka3saHus no MOHTaXy Ans yMeHbLleHUA 3NIeKTPOMarHUTHbIX nomMmex

5.2.2.1 lpu npoknagke curHanbHbIX IUHWIA, B TOM Y1Che NUHUIA «Npubop — AaTyuk», cnegyet
BbIJENUTb UX B CAMOCTOSITENbLHYH Tpaccy (MNM HECKOMbKO Tpacc). Tpacchl pacnonaratoT OTAENbHO OT
CUNoBbIX kKabenew, a Takke OT kabenen, Co34aloLLMX BbICOKOYACTOTHbLIE Y UMMYTIbCHbIE MOMEXM.

BHumanue! Tpaccel cnegyeT nnaHMpoBaTb Takum obpas3om, 4TOObl ANMHA CUrHanbHbIX NIMHWN
Bbina MUHUMAnNLHON.

5.2.2.2 ObecneunTb HageXHOe SKPaAHMPOBAHME CUrHanbHbIX MMHWIA. B kavecTBe akpaHOB MOryT
ObITb MCMOMb30BaHbl Kak creuuansHble kabenu ¢ SKpaHUpYLWMMK OnfeTkamu, Tak 1 3a3emreHHble
cTanbHble TpyObl nogxoasilero gnameTpa. JKpaHbl kabenen cnegyeT NOAKMOUYNTL K 3a3€MIIEHHOMY
KOHTaKTy B LUMTE ynpaBrieHus.

Pa6ouwnin cnawi Tl gomkeH ObITb 3NeKTpPUYECKN U30NMPOBaH OT BHeLLHero obopyaoBaHus!

5.2.2.3 lNpubop cnegyeT ycTaHaBnMBaTb B MeETannMYyeckoM LWKady, BHYTPU KOTOPOro He
[OMmKHO BbITh cunosoro obopyaosaHus. Kopnyc wkada fomkeH 6biTb 3a3emieH.

5.2.3 YKa3aHusi N0 MOHTaXy Ans YyMeHbLUeHUs1 NOMeX, BO3HMKaKLWNX B NUTaloLLen cetn

5.2.3.1 lNopkntoveHue npubopa cnepyeT npousBoauTb k ceTeBomy cuaepy 220 B 50 Iy, He
CBS3aHHOMY HENoCpeACTBEHHO C MUTaHMEM MOLLHOTO CMII0BOro obopyaoBaHus. Bo BHelwHeln uenun
peKkoMeHAyeTCA yCTaHOBUTb BbIKMOYaTeNnb NUTaHus, obecneyvBalolMin OTKMOYeHue npubopa oT
ceTu 1 nNnaBkue npegoxpaHuTenu Ha Tok 0,5 A.

5.2.3.2 lpn MOHTaxe cuctembl, B KOTOpoW paboTaeT npubop, criegyeT yyuTbiBaTb MpaBuna
3hheKTVBHOrO 3a3eMneHns: Bce 3a3eMnsaiolye NMMHUM NPoKnaabiBaTh N0 CXEMe «3Be3Aa», Npu 3ToM
HeobxoauMo obecneynTb XOPOLUMA KOHTaKT C 3a3eMiIsieMbiM 3MeMeHTOM; 3a3eMmnsiolime Lenm
OOIMKHBI BbIT BBINOMHEHBI Kak MOXHO Bonee TONCTbIMM MPOBOAAMM.
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5.2.3.3 PekomMeHayeTcs ycTaHaBnmBaTh UbTPbl CETEBLIX NOMEX B NMHUSIX NMUTaHUA npubopa.
5.2.3.4 PekomMeHOyeTCs YycCTaHaBnuMBaTb uWckporacsawme unbTpbl B JIMHUSX  KOMMYyTaLuu
CcunoBoro obopyaoBaHus.

5.3 NMoakntoyeHune npubopa
5.3.1 OGwme ykasaHus

5.3.1.1 lNogknioveHne npubopa K CeTn NUTaHWA U UCMOMHUTENbHBIM YCTPOWCTBaM ynpasreHus
cnepyeT nNpousBOAWTL MO cxemam, npusedeHHbiM B [MpunoxeHnn b, cobniogas nsnoxeHHy Huxe
nocrefoBaTenbHOCTb AENCTBUN:

—  NOAKMIYNTE NPUBOP K UCMOMHUTENbHBIM MEXaHU3MaM ¥ BHELLHWM YCTPOMCTBaM, a Takke K
VNCTOYHWKY NUTaHUS;

—  MOAKIIOYNTL MUHUM CBSI3N «NpUBOop — AaT4MKU» K NepBUYHBIM Npeobpa3oBaTensm;

—  MOAKIYMTb NMHWK CBA3N «MPUBOop — AaTumku» K BXodam npubopa.

5.3.1.2 CxeMmbl NOAKMIOYEHNA AATHMKOB U UCMOMHUTENMBHBLIX YCTPOMCTB K NMpMbopam pasnuyHbiX
MCNOMHEHWN NpuBeaeHsbl B MpunoxeHnn b. XapakTepucTnkn nuHum coeguHeHns npubopa ¢ AaTtymMkom
npvBeaeHsl B Tabnuue 5.1.

BHumaHue!

1 KnemmHble coegunutenn npubopa, npegHasHayeHHble AN NOAKMIOYEHUS K CeTU MUTaHua w
BHeLUHero cunosoro obopyAoBaHUs, paccyuTaHbl Ha MakcumanbHoe HanpsbkeHne 250 B. Bo
n3bexaHve anekTpuyeckoro Npobos unu nepekpbiTusa nsonsaumun pabota npubopa nNpu HanpsHkeHuu
Bbilwe 250 B 3anpeweHa. Hanpumep, npu pabote B cocTtaBe TpexdasHon cetn 380/220 B
HeJoMnyCTUMO MOAKMIOYEHNEe K COOTBETCTBYIOLMM KOHTakTam M3 rpynnel oT 1 o 8 pasHbix a3
HanpsKeHUst IUTaHus.

2 [Ona 3awuTbl BXOAHbLIX Lenen npubopa OT BO3MOXHOrO npobosi 3apspamy CTaTUYecKoro
3MEeKTPUYECTBa HAaKOMMEHHOTO Ha JMHWAX CBA3W «Npubop — AaTyMku» nepepn NOAKMoYeHneM K
KNeMMHVKY npubopa nx xunbl crieqyeT Ha Bpems oT 1 40 2 ¢ COeAUHWTL C BUHTOM 3a3eMIeHnst WwuTa.
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Ta6nuua 5.1

OnuHa NUHUKU, M, ConpoTtuBneHue nMHUM, .
Twvn gaTtuuka WUcnonHeHune nuHun
He bonee Owm, He 6bonee
TC 100 15,0 TpexnpoBogHasi, npoBoaa
paBHOW ANUHBI U ceveHns
Tn 20 100 TepMoaneKkTpOoAHbIN
kabenb
(KOMNEeHCaLMOHHbI)
Cwurnan 100 100 [ByxnpoBoaHas
NOCTOSIHHOIO TOKa
CurHan 100 5,0 [iByxnpoBoaHas
NOCTOSIHHOrO
HanpshxeHus

5.3.2 TlopkntoveHne BHELWIHUX YCTPOWUCTB ynpaBneHust

Llenn BbIXOAHbIX 3MEMEHTOB, Kak KrioYeBblX, Tak W aHanoroBbiX, WMEIT rarbBaHWYeCcKyo
n3onAuuio OT cxembl npubopa. VckniodeHne cocTaBnsieT BbIXOA4 «T» ANs ynpaBneHUs BHELUHWM
TBEPAOTENbHLIM pernie. B 3Tom cnyyae ranbBaHMYeckyld Wu3onauuio obecneynBaeT  camo
TBEpAOTENbHOE pere.

5.3.2.1 TMNopaknto4yeHune Harpy3ku k BY Buaa «tpaHauctopHas ontonapa» («K»)

TpaH3ucTopHasi onTonapa MNPUMEHSIETCS, Kak MpaBuio, Ansi YNpaBleHUsi HU3KOBOJSIbTHbIM
3ANEeKTPOMarHUTHbLIM UnNn TBepaoTenbHbIM pene (4o 60 B noctosiHHoro Toka). Ha pucyHke 5.1
npvBedeHa cxema BkmodeHuss ans BY1. Bo usbexaHve Bbixoga M3 CTPOS TpaH3WCTOpa u3-3a
6onbLIOro Toka camMouHAYKUUWM napannensHo obmoTke pene P1 Heobxoaumo ycTtaHaBnuBaTb Avo4
VD1, paccumTaHHbIn Ha Tok 1A 1 HanpsikeHnem 100 B.
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5.3.2.2 Topaknto4eHue Harpysku k BY Buaa «cummucropHas ontonapa» («C»)

OnTocMmUCTOp BKNIOYAETCA B Lienb yNpaBieHUs MOLLHOMO CUMMUCTOPAa Yepes orpaHnyvBatoLLnii
pesuctop R1 (ans BY1l cm. pucyHok 5.2). 3HaueHne CONpOTUBIEHMS pes3ucTopa onpegensiet
BeNnyMHa TokKa yrnpaslieHnst cumucTopa.

+U, Daza
vD1| OBEH TPM101 R2
OBEH TPM101 Vi 47..68 Om
=L ; R i
GZI 0,1 Mk x 630 B
13
s —| U N
d R narp.
PucyHok 5.1 PucyHok 5.2

OnToCMMUCTOP MOXET Takke YNpaBnsiTb Mapol BCTPEYHO-NapannenbHO  BKIOYEHHbIX
Tupuctopos VS1 1 VS2 (ansa BY1 cMm. pucyHok 5.3). ina npegotepalyeHusi npobosi TMpMCTopoB M3-3a
BbICOKOBOJSTbTHbBIX CKa4KOB HanpshkeHUss B CeTM K KX BbIBOAAM PEKOMeHAyeTcs MoAKmoYaTb
punbTpytowyto RC-uenoyky (R2C1).

o OBEH TPM101
OBEH TPM101
=] LAN
'& 12 v | Avs2
:@ — | T let

~ i 0,1 mxd x 630 B

@ N

R Harp.

PucyHok 5.3 PucyHok 5.4
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5.3.2.3 TMoaknto4yeHue Harpy3ku k BY Buga «LIAMN ot 4 go 20 mA» («M»)

Onsa pa6otbl LIAIM ot 4 go 20 MA ucnonb3yeTcsl BHELUHUIA UCTOYHMK MUTaHWUSA NMOCTOSIHHOIO TOKa
(ans BY1 cM. pucyHOk 5.4), HOMWMHaNbHOE 3Ha4yeHue HanpsbkeHus Kotoporo U, paccuuTbiBaeTcs

cnegywoowmm 06pa:50M:

U <U, <U

n.min

M.max ?

Un.min = 10B+0,02A-R,,,

U

N.max

=Up i + 2,58,

roe U, — HOMUHanbHOE HanpsikeHre CTOYHUKa NuTaHus, B;
Un-min — MUHUMaJIbHO [OMYCTUMOE HanpsiKeHWe UCTOYHMKa NUTaHwus, B;
Un-max — MakcumarnbHO AOMNYyCTUMOE HanpshkeHUe UCTOYHMKA NuTaHus, B;

Ry — conpotusnexune Harpysku LIAM, Om

(5.1)
(5:2)
(5.3)

BHumaHue! BHeEWHWA WUCTOYHMK nNUTaHWs wu anGop pekoMeHayeTCcAa noaknkw4vYaTtb K ofHon

nuTaroLen cetu.

Ecnn no kakon-nnbo npuumMHe HanpspkeHue
UCToYHMKa nutaHma LAM, Haxogswerocs B

pacnopsikeHum nonb3osartens, npesbiiaeT
pacyeTHoe 3Ha4yeHne Up.max, TO MOCMEA0BaTENbHO
c Harpy3Koii Heo6XxoanMo BKIMIOUUTb

OrpaHUYUTENbHLIA pe3ncTtop (CM. pucyHok 5.5),
COMpOTUBIIEHNE KOTOPOro Ry paccunTbiBaeTcs no
cdopmynam:
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Rorp.min <Rorp <Rorp.max -

R o Yn —Un max
orp.min I ’
uan.max
R _ Un _Un.min
orp.max | )
uan.max

roe ROI’p.HOM_ HOMWHanbHOE 3Ha4YeHne orpaHn4YnTeNnbHOro pe3ncTopa, kOwm;

(5.4)

(5.5)

(5.6)

Rorp,min — MUHUMalbHO OONYCTUMOE 3Ha4YeHne orpaHn4YnTeNbHOro pe3mcrtopa, KOwm;
Rorp.max — MakcumarsibHO AoNyCTUMO€E 3Ha4YeHne orpaHn4nTesNIbHoOro pe3mcTopa, kOwm;

luAn.max — MaKCMManbHbIN BbIxogHoW Tok LIAT, MA.

BHumaHue! HanpshxeHne uctovnvka nutanmsa LIAM He gormkHo npesbiwats 36 B.

5.3.2.4 TMopaknto4eHue Harpy3ku k BY Buaa «LIAM ot 0 go 10B» («Y»)

Ona pa6oter LIAM 0 - 10 B wucnonb3yetcs
BHELLHUI MCTOYHUK NUTaHWUsi NocTosiHHoro Toka (ans | OBEH TPM101
BY1 c¢m. pucyHOk 5.6), HOMWHaNbHOe 3HayeHue

HanpspKeHUs KoToporo U, HaxoguTca B OuanasoHe oT ” 14—+l

15 no 32 B. LA 13 15..32B
ConpoTuBNEHNe Harpyskn Ry, MOAKMoYaeMoi k 0..10B Hu” g:z

LIAI, gomkHO 6bITb He MeHee 2 KOM. 12 =Up
BHumaHue! HanpspkeHMe WCTOYHMKA NUTaHWSA PucyHok 5.6

LIAIM He gomkHo npeBbiwaTh 36 B.
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5.3.2.5 ToakntoyeHue k BY ansa ynpaBneHus TBepAoTenbHbIM pene «T»

Bbixog «T» mMMeeT OBa COCTOSHUSA C HUSKUM U

BbICOKMM  ypOBHEM  HanpsikeHus. B npubope OBEH TPM101

MCMONb3YIOTCA  BbIXOAbl, BLINOMIHEHHBIE HA OCHOBE

TPaH3MCTOPHOrO  KMoYa n-p-n—tuna (ana BY1 cowm. 12 _
PUCYHOK 5.7), B KOTOPbIX HWU3KWIA NOTMYECKUA YpPOBEHb E:J P
cooTBeTcTBYeT HanpskeHnam 0 - 1 B 1 BbiICOKWiA ypoBeHb +6 13 +
— HanpsbkeHusim 4 — 6 B. Rorp

[laHHble BbIXOAbl MCMOMbL3YOTCA ANA NOAKMIOYEHNS
TBEpPAOTENbHbIX perne, PacCYUTaHHbIX Ha ynpasrieHue
NOCTOSIHHBIM HanpsixeHnem 4 — 6 B ¢ Tokom ynpasnexus PucyHok 5.7
He 6Gonee 100 MA. BHyTpM BbIXOOHOrO 3remeHTa
yCTaHaBNMBaeTCs OrpaHNYNTENbHBIA Pe3ncTop Rop HOMUHanom 100 Om.

5.3.3 MopaknioveHne AaTYUKOB

5.3.3.1 TopknioyeHune TepmonpeobpasoBaTenen CONPOTUBEHUSs

B npvbopax ucnoneayetcs TpexnpoBogHas cxema noakntodeHns TC. K ogHomy us BeiBogoB TC
noacoeauHATCS ABa NPOBOAA, a TPeTWI NOAKMNoYaeTCs K ApyroMmy BbiBoAdy (CM. pucyHok b.1). Takas
cxema npu cobniogeHun ycrnoBWA paBeHCTBA COMPOTUMBMEHWA BCEX Tpex NpPOBOAOB MO3BOMSET
CKOMMEHCUPOBATb UX BIUSIHWE Ha U3MEpEeHne TemnepaTypbl.

TC moryT nogknioyatbcsi K Npubopy v No ABYXMPOBOAHOW CXEMe, HO Mpu 3TOM OTCYTCTBYET
KOMMeHcaumss COMPOTMBIIEHNS COEAMHWTENbHbLIX MNPOBOAOB M MO3TOMY MOXeT HabnogaTbes
HekoTOpas 3aBMCMMOCTb ToOKasaHWin npubopa oT konebaHui TemnepaTypel npoBogdos. [lpu
MCMOMb30BaHNW OBYXMPOBOAHON CXeMbl HEOOX04MMO Npu NOAroToBke nNpubopa k paboTe BbIMONHUTL
nencTeus, ykasaHHble B MNpunoxeHun B.
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5.3.3.2 Tloaknto4yeHne npeobpasoBaTtenen TePMOINEKTPUYECKUX

B npubope npegycmoTpeHa cxemMa aBTOMAaTU4YeCKOW KOMMEeHcauun TemnepaTypbl cBOOOAHBLIX
KoHUoB Tl «xomogHoro cnas». [Jatuuk TemnepaTypbl «XOMOAHOrO Cnas» YCTAHOBMEH psAoMm C
npucoeanHNUTENbHBLIM KITEMMHUKOM.

Mopgknioyenne TIMT Kk npubopy [OMKHO MNPOM3BOAMTBECA C  MOMOLLBI  CleuuanbHbIX
KOMMEHCAaLMOHHbIX (TEPMO3MEKTPOAHbBIX) NPOBOAOB, U3rOTOBMIEHHBIX U3 TEX e CaMblX MaTepuarnos,
yto u TIM. [JonyckaeTca Takke WCMoNb3oBaTb MPOBOAA M3 METanioB C TEPMOINEKTPUHECKUMM
XapakTepucTukamu, KoTopble B gnanasoHe temnepaTtyp ot 0 go 100°C aHanorm4Hbl XxapakrepucTukam
maTepuanos anektpogos TI1. MNpu coeavHeHWn KoMMeHCAUMOHHbIX nposodos ¢ Tl u npubopom
Heobxoanmo cobnogaTb NONAPHOCTL (CM. pUcyHOK B.1). Mpn HapyLueHun yka3aHHbIX YCoBUiA MoryT
BO3HMKAaTb 3HAYNTENbHbIE MOrPELLHOCTN NPU N3MEPEHNN.

Bo unsbexaHve BNusHUS MOMEX Ha M3MepuTenbHyl 4YacTb npubopa nuHuio cBasu npubopa c
[aTYMKOM peKoMeHAyeTCA dkpaHupoBaTb. B kayecTBe akpaHa MoxeT ObiTb uMcnonb3oBaHa
3a3eMreHHas cTanbHas Tpyba.

BHumaHume! 3anpelyaetca ncnonb3osaTtb Tl ¢ HEM30NMPOBAHHBLIM paboynm cnaem.
5.3.3.3 Toaknto4yeHne AAaTYMKOB, MMEIOLMX YHU(PUMLUPOBaHHbINA BbIXOAHOW CUrHan Toka
MU HanpskeHUs

5.3.3.3.1 MHorme nepBuYHble npeobpasoBaTeny  pasfUuHbIX  (PU3NYECKUX  BENUYUH
(TeHsopatumkum, TI, gaTyvky BNAXHOCTVM W T.M.) OCHALLEHbl HOPMMPYKOLLMMKU npeobpasoBaTensmu
3TUX BENWNYMH B YHUMLMPOBAHHbIE 3HA4YeHUst nocTosiHHoro Toka oT 0 Ao 5 mA, ot 0 go 20 mA, ot
4 no 20 mMA.
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Mpu nogknoveHnn 3TMx OaTtynkoB K npubopy Heobxogmmo
MCMNONb30BaTb BHELUHUIA Harpy304HbIA PE3UCTOpP, Yepes3 KOTOpbIi
OyoeT npoTekaTb TOK HOpMMpylowlero npeobpasoBaTtens, Ha
KOTOpPOM npubop K OyaeT u3MepsATb NafeHue HanpsikeHus.
Pesnctop gomxeH 6bITb NpeunsnoHHbIM (Tuna C2-29B, C5-25 un
T.M., MOLWHOCTLIO He meHee 0,25 BT, conpotueneHnem 100 Om +
0,1 %) n BblcOKOCTAOMINbHLIM BO BPEMEHM U MO Temnepartype
(TKC He xyxe 25-10°° 1/°C). Ona nuTaHUs HOPMMPYIOLLMX
npeobpasoBaTenein HeobxoouM  AOMOMHUTENbHBIA  UCTOYHUK
NMOCTOSIHHOTO HanPsKEHUSI.

Ha pucyHke 5.8,a npuBegeHa [ByxnpoBoAHas cxema
NOAKMIOYEHUST ANA AaTYMKOB C YHUPULMPOBAHHBIM BbIXOOHbLIM
curHanom Toka oT 4 go 20 MA, a Ha pucyHke 5.8,6 -
TpPexnpoBoAHasi cxemMa MOAKIYEeHUs AN AAaTYMKOB C CUrHanom
Toka oT 0105 (20) MA. 3HayeHne aToro HanpsbkeHuss Un
YKa3blBaETCH B TEXHUYECKUX XapaKTEPUCTUKaX HOPMUPYIOLLErO
npeobpasoBaTens u, kak NpaBuIo, NeXxuT B AvanasoHe oT 18 o
36 B.

5.3.3.3.2 TlogknioveHne p[AaTunmkoB C  YHUULMPOBAHHBIM
CUrHanoM nocTosiHHoro HanpsbkeHust ot 0 oo 1 B n oT muHyc 50 go
50 MB crnegyeT npov3BoauMTb B COOTBETCTBUM CO CXEMOW Ha
pucyHke b.1.

- | +UI"
AT 4
Rax
AATYMK 5
-U
a) 4
+Un
[ATYNK 4=
[aTumK 5
R -U,
ﬁ} 'BX
PucyHok 5.8
+U,
J[aT4uK 4
DaTyuK 5
_UI'I
PucyHok 5.9

Mpumeuanue — Mprbop MOXET UCMONb30BATLCA Takke Kak BONbTMETP ¢ AuanasoHom ot 0 fo

1 B vnu munnueonbTMeTp oT MuHyc 50 go 50 mB (pucyHok 5.9).
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5.4 BknoveHune u onpoboBaHue npubopa

5.4.1 Mocne noaxrnoyYeHns HeoGXoANMBIX CBSI3EN BKIIOYMTL NMTaHUe npubopa.

5.4.2 Ecnn npubop ucnpaseH, 3acBeumBatotcss Bce LMY u cBetoguoabl; BY Haxogsatca B
COCTOSHUM «BbIknioyeHo» n Yyepes 2 cekyHabl Npubop nepexoaut B pexxuMm PABOTA, HaumHas onpoc
BXOAHOr0 Aartyuka 1 hopMupoBaHme ynpasnsowmx BbIXOAHbBIX CUTHAmNoB.

5.4.3 Npn HanNn4YMM HEKOTOPbLIX HeMcnpaBHOCTEN NpMbop BbIBOAWT Ha BepxHee LMY cnegyowme
coobLueHus:

- Err.5-owwubka Ha BXxoge;

—  Er.Ad - owmbkmn BHyTpeHHero npeobpasosaHns;

- Er.32 — owmbka reHepaumu.

Bonee nogpobHoe onucaHne u cnocobbl ycTpaHeHWs 3TMX oWwuboK, a Takke Apyrue
HencnpaBHOCTU NpuBeaeHbl B MNpunoxeruu [.

5.4.4 MNepep Havanom akcnnyaTauum Heobxoanmo:

—  3anporpammupoBatb npubop (cm. n. 6);

—  ecnu npeanonaraeTcst ucnonb3osatb [MU[-perynsatop, npoBecTv ero HacTpouky (n. 7).
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6 [MporpammupoBaHue npubopa

6.1 O6bwue cBegeHns

6.1.1 lNocne nepBoro BkNOYEHUSI 1 onNpoboBaHus npubopa HEOOXOAMMO OTKIMHOYUTL MUTaHWE
MCMOMHNTENbHBIX YCTPOCTB, NOCME Yero 3aAaTh HyXHble 3HAYEHNs NPOrpamMmMm1pyeMbIX NapameTpos.
MporpaMmupyemble NapaMeTpsbl 3aAaloTcs Nonb3oBaTenem npy NporpaMMMpOBaHUN U COXPaHAIOTCS
NPY OTKMIOYEHNN NUTAHNA B 3HEPrOHE3aBUCUMOIT NaMATH.

6.1.2 OcHOBHble NapameTpbl npubopa o6beanHeHsl B 5 rpynn: LuaP, Cnck, Rdu, Lonn vi LAAR,

COCTaBNALMX MeHo npubopa (pucyHok 6.1). MonHbIA CNMCOK MporpaMMuUpyembix MapaMeTpoB
npvBeaeH B MpunoxeHum I.

Mapamerpsl 3anycka OcHoBHeE napaMeTpsl  JlonOnHMTENLHEE napaMetpel  Mapametpsl ofMexa MapameTpel Py4HOTO
W EBTOHACTDOMAKN perynupoBakua perynuposasun u "LBA" no RS-485 YMIPABNEHHA

MWL-perynsTopom
e | [REAU® JAEAU]® [FEAUR [AEAU]® [AEnL
LtuoP|l@ Jinct @ JAdv @ lonn|®@ |LnAN
2k | L=k ubP bP5 2k |
300 £l 0o 1152 ]

'@ >6c '@ >6c '@ >6c '@ > '@ >
| L i i i i
PucyHok 6.1
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B rpynny LuaP BrntoyeHbl napameTpbl, yNpaensiowme 3anyckoM pPerynimpoBaHusi, BKITHOYEHUEM
aBTOHaCTPOWKW, a Takke yCcTaBKa.

B rpynny cnlt BKMtoYeHb! NnapaMeTpbl HACTPOMKK Bxoaa npubopa, BY, ycTpoicTs curHanuaaumu.

B rpynny Rdu BknioyeHbl napameTpbl 4OMNOSHUTENbHBIX HACTPOEK PerynsTopa.

B rpynny Lonn BkitoyeHbl napaMeTpbl HACTPOKK MHTepdeiica RS-485.

B rpynny LAAn BknoYeHbl napameTpbl pydHoro ynpasneHus MUO-perynstopom.

MpumeuaHne — CyulecTByeT elle ogHa rpynna cryxebHbiX napameTpoB, BXOA4 B KOTOPYIO
OCyLLeCTBNSIeTCA Yepe3 koA Aoctyna (cMm. n. 6.2.9).

6.1.3 Tlepexon Mmexgy 3arorloBkaMu TrPynn MEHI0 OCYLUECTBAETCS KHOMKamMu (k
cnepgywowemy) wu (k npegpigywemy). [lepexon K nepBoMy napameTpy Kaxaow rpynnbl
OCYLLECTBNAETCA KPaTKMM HaKaTWeM KHOMKK , a BO3BpaT B 3arofoBoK rpynnbl (U3 moboro
napameTpa rpynnbl) — AnuTenbHblM (6onee 3 ¢) HaxaTneM KHOMKK [OPar,

[ina Bxoga B cneumanbHble pexumbl paboTel npubopa Mcnonb3yTcs KOMOMHaLMM KHOMOK:

- + + ™ - ans nepexoga K ycTaHOBKe KOOOB AocTyna, mpu atom Ha LMY

BbICBEUMBaETCS coobLleHne:
PARSS

n
o

B pexume I'IPOFPAMMVIPOBAHI/IE
beor + AN oToOpaXeHuss W pejakTUpoBaHWs OPOGHOM YacTu  3HaYeHWs

noraMMMpyemoro napametpa;
N7 -
- H’]POF + X - gns Bosspata B pexum OTOBPaXeHUs U PeAaKTUPOBaHWS LEMON YacTu
3HaYeHWs1 MPorpaMMmUpPyeMoro napameTpa.
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6.2 Mopsapok nporpaMmmupoBaHus

6.2.1 YcTtaHOBKa napamMeTpOB OCHOBHOrO (M3MepuUTenbLHOro) BXxoaa

PaboTa n3ameputenbHoro Bxoga onucaHa B n. 3.2.2

Haxogsck B pexume PABOTA, HaxaTb KHOMKY 1 yoepxuBaTb He MeHee 3 ¢, nepexoanm B
meHio LuaP.

Haxas kHonky A, nepexoaum B meHio Cnck.

6.2.1.1 YcTaHOBKa TMna AgaT4yuka

HaxaTb KHOMKy W yOoepxuBaTb OKoMo 3¢, 3aaaTb 3HadeHue napametpa cn-& B
COOTBETCTBUM C UCMONb3yeMbIM TUNOM AaTyuka (cMm. Mpunoxexue I).

Kogbl TC HauMHaloTCA C NATUHCKOW CTPOYHOM OykBbl r (resistor — conpoTuBneHue), nocne
KOTOpOIt CTONT 3HaueHue o.. Hanpumep, kop r.JHG cootBeTCcTBYET AaTuMKy Pt100 ¢ (o = 0,00385 °C™).
Ina patunkoB ¢ Ry = 100 OM B Koge nocne BykBbl ~ CTOUT TOYKa, a AN AaTymkoB ¢ Ro = 50 Om B
koge nocrie 6ykBbl - TOUKa OTCYTCTBYET.

Kogbl TIM HaumHatoTcs ¢ nponucHoi natuHckonm 6Gykebl E (BAC), nocrme KoTopon cTouT
o6osHaveHne HCX npeobpasosaTens. Hanpumep, E_AZ cooteetcTeyeT T TBP(A-2).

KoZbl 4aTYMKOB C BbIXOAHLIM CUTHAMOM B BUAE TOKA W HaNPsiKeHUs HaunHaoTes ¢ 6ykB ¢ (TOK) 1
Ll (HanpskeHne), COOTBETCTBEHHO, MOCIE KOTOPbIX YKasaHbl rpaHuLbl Avanas3oHa BbIXOQHOMO CUrHana.
Hanpumep, <_5 cootBeTcTBYET AaTUNKY C BLIXOAHBIM CUrHAMOM MOCTOSIHHOTO Toka oT 0 o 5 MA.

6.2.1.2 YcTaHOBKa TOYHOCTU BbiBOAA TemnepaTypbl

Mpu wucnonbsoBaHnm TC m TI1 BO3MOXHO YCTAHOBWUTbL XXENaemyk TOYHOCTb OTOBpaKeHus
n3MepeHHo Temnepatypbl Ha LIMY. [ns aToro Heo6xoaumo 3agatb napameTp dPE.

MpumeyaHue — MNpy MCNONBL3OBaHUM JATUYUKOB C YHUMDULMPOBAHHLIM CUTHANIOM 3TOT NapameTp
Ansi IPOrpaMMMpPOBaHUs HEJOCTYMNEH.
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Mpu pabote ¢ TemnepaTypamu Bbiwe 1000 °C pekoMeHOyeTCs yCTaHaBnMBaTb 3HAYeHUe
napameTpa, paBHoe 0, ¢ Temnepatypamu Hmwke 1000 °C — paBHoe 1 (oTobpaxeHue TemnepaTypbl Ha
LMY ¢ TouHocTbio 0,1 °C).

6.2.1.3 YctaHoBKa AnanasoHa usmepeHus

Mpn wucnonb3oBaHWM [ATYMKOB C  YHUPUUMPOBAHHBIM BbLIXOAHLIM CUTHaNOM ToKa WIn
HanpsKeHWst HeobGXOoAMMO NPOBECTM HacTPOWKy [Auanas3oHa W3MepeHus, 3afaB  3HavyeHws
napamMmeTpoB:

- dP - nonoxeHue OecATUYHON TOYUKM;

—  {n-L — HWXHSISA rpaHMLa ananasoHa 3MepeHis;

—  (n-H- BepxHss rpaH1ua AnanasoHa UsMepeHus.

Mpumeyanue — MNpu ucnonb3osaHum TC n T 311 napameTpsbl Ha LMY He BbicBe4MBatoTCS.

MapameTpbl Ln-L, cn-H MoryT npuHumaTh nobble 3Ha4YeHUs!, B TOM Yuchne cn-L > Cn-H:
oT —1999 10 9999 npu dP = 0; 0T —19.99 10 99.99 npu dP = 2;
o1 —199.9 10 999.9 npu 4P =1; o1 —1.999 10 9.999 npu dP = 3.

BHumaHnue! Mpu ycTaHoBKe 3HaYeHun Cn-L > Cn-H HeobxoauMMo 3afaTb HOBbIE 3HAYeHUs
napametpam SL-L; SL-H (cm. n. 6.2.4.1), An-L. An-H (n. 6.2.3.2).

3HauyeHue napametpa dP BUsieT Ha OTOGpaXeHMe M3MEPEeHHON BemnuuMHbl. [ns kaxgoro tuna
AaTymka MoXeT OblTb YCTAHOBMEHO CBOE 3HayeHWe 3Toro napameTpa, koTopoe GyaeT coxpaHeHo B
namatn npubopa AnNa [daHHoro Tuna pJatyuka. [losTomy npu nepexode OT AATYMKOB C
YHUULIMPOBAHHBIMM CUrHaNamm co CBOWM YCTaHOBMEHHbIM 3HadeHveM, Hanpumep, dP = 0,2 unu 3, k
faruukam TC n TT1, y koTopbIx No ymonyaHuio dP = 1, 1 Ha0GoPOT, 3HAYEHUE MONOXKEHUS LECATUYHOM
TOYKN aBTOMaTUYECKN UBMEHSETCH, YTO MOXET NMPMBECTU K M3MEHEHWIO 3HAaYEeHWs yCTaBKu U ApYruX
napameTpoB, UMEIOLLMX OAHWN U Te Xe eAUHNLbI UBMEPEHNS, YTO K n3MepsieMas BenmuunHa.

[ns nonyyeHuns 6onee BbICOKOW paspeluatoLlen cnocobHOCTM cneadyeT ycTaHaBnmeaTh Gonbluee
3HaueHue dP. Hanpumep, npu 1crnonb3oBaHWy AaTyvka gaeneHus ¢ amanasoHom 0 - 15 atmocdep u
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BbIXOOHbIM curHanoMm Toka oT 0 go 20 MA Haunydwume pesynbTaTbl MOryT ObiTb MOMyYeHbl CO
crefyloLWmnMm 3HadeHusaMmu napameTpos: cn-L =0.00 u cn-H=15.00 npu dF = 2.

6.2.1.4 KoppeKkunsa usmeputenbHOW XxapaKkTepucTUKu

Koppekuusi usmepexuia, ocyliectensiemas npubopom, onucana B n. 3.2.5

Koppekumnsi namepeHuin npoussBoauTcst npubopom nocrne 3agaHus HeoOXoAMMbIX 3HaYeHWi
napameTpoB SH — caBur naMepuTenbHOW XapakTepucTukn aatuuka, MU — HakmoH usmepuTenbHoi
XapaKTepUCTUKM AaTymka.

Mapametp SH ponyckaetca uameHaTb B auanasoHe oT MuHyc 50,0 go 50,0 °C ans
TemnepatypHbix gatymkos (TC u TIM), ot muHyc 500 go 500 — Ans aHanorosbIX.

MapameTp M nonyckaeTca nameHsTb B npegenax ot 0.500 go 2.000.

BHumaHue!

1 HeobxogumocTb OCYLLECTBMNEHMSI KOPPEKLMU WU3MEPEHUS BbISIBASIETCS MOCNE MNPOBEeAEHUs
NOBEPKU UCMONb3yeMblx AaTyuka 1 npudopa.

2 Mpn nopkmoyeHun TC no [OByXMpoBoAHOM cxeMe mnapameTp SH 3apaBaTb ob6si3aTenbHo.
OnpegeneHue 3HaveHns napameTpa SH npon3soauTtcst no meToavke, npusegeHHou B MpunoxeHum B.

6.2.2 YcrtaHoBKa napameTpoB undpoBoro punbTpa

Pa6orta undposoro ¢punbTpa onucaHa B n. 3.2.4

6.2.2.1 HacTtpovika umucpoBoro cunbTpa M3MepeHuin Npou3BOAUTCA MNyTEM YCTaHOBKW OBYX
napameTpos Fh — nornoca uUMGPOBOro PUnbTpa 1 CnF — NOCTOsIHHAsS BPEMEHW LMPOBOro unbTpa.
OnTumanbHoe 3HauyeHWe MOCTOSAHHOW BpeMeHu LUMdpoBoro cunbTpa <nF onpegensetca npu
npoBefeHN aBTOHACTPONKK (CM. Nn. 7.1).

6.2.2.2 3HaveHune cnf gonyckaetcs ycTtaHaBnueaTh B AuanasoHe ot 0 go 999 c, npu cnF = 0
UnbTPaLns MeTOA0M IKCMOHEHLMANBHOIO CrNaXuBaHusi OTCYTCTBYET.

3HaueHue Fb ycraHasnveaeTtcs B amanasoHe ot 0 o 999,9 °C/c ans TemnepatypHbix Aatimkos (TC 1
TN), ot 0 go 9999 — anst aHanorosbix. Mpy Fh = 0 «orpaHMuUTENb €ANHUYHBIX MOMEX>» BbIKIHOYEH.
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6.2.3 YcTtaHoBKa napameTpoB BY npu6opa
Pa6ota BY npubopa onuncaHa B n. 3.2.9.
6.2.3.1 ®yHkuum BbixogoB OBEH TPM101

B npun6ope Ha BY1 moxeT ObITb NOAaHO TOMBKO 3HAYEHUE BbIXOAHOrO CUrHana perynsropa, Ha
BY2 - curHan komnapartopa, yctponctBa «LBA» (ona BY2 kmoueBOro Tuna) wnv 3HaveHue

n3MepeHHol BenuymHel (ans BY2 aHanorosoro Tvna).
dyHKUMK BbIXo#oB Npubopa npueeaeHsl B Tabnuue 6.1.

Ta6bnuua 6.1
BY1 BY2
UcnonHeHune . Bug
Bup yctponcrea DyHKUMA ycTpoticTea DyHKUMA
TPM101-PP 3/m pene perynuposaHue | 3/m pene curHanusaums
TPM101-PU 3/M pene perynupoBanne | LIAM 4 - 20 A perucTpauus
TPM101-KP TPaH3UCTOp. onTonapa perynuposaHue | 3/m pene curHanusaums
TPM101-KN TpaH3UCTop. onTonapa perynupoBanne | LIAM perucTpauus
TPM101-CP CUMKUCTOP. onTonapa perynuposaHue | 3/m pene curHanusaums
TPM101-CUA CYMUCTOP. onTornapa perynupoBanune | LIAM perucTpauus
TPM101-UP LIAM 4 - 20 MA perynuposaHue | 3/m pene curHanusaums
TPM101-UN LIAM 4 - 20 vA perynupoBanune | LIAM perucTpauus
TPM101-CC cUMmUcTopHasa ontonapa perynvpoBaHue cUMUCTOpHas curHanusauus
onTonapa
TPM101-KK TpaH3ncTopHasa ontonapa perynvposaHue | TpaH3UCTOpHas | curHanusauums
onTonapa
TPM101-TP BbIXOA ANs ynpasneHns perynupoBaHue | a/m pene curHanusauusa
TBEPAOTENbHbLIM perne
TPM101-YP LIAM0-10B perynupoBaHue | a/m pene curHanusaums
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6.2.3.2 HacTtpoika guana3oHa perucrpaumm

Mpun MCMNONb30BaHUN
aHanorosoro BY2 kak peructpartopa
HeobxoauMo onpeaenvTb  AuvanasoH

pabotel BY2 nytem  ycTaHoOBKM
napameTpoB:
—  Rn-L — HxHaa rpanvua
AvanasoHa permcrpaumu;
—  Rn-H- BepxHsisi rpaHnua
AnanasoHa perucrpauum.
Mpumevanne - [Ona BY

KIo4YeBoro tMna 3TW napameTpbl He
NoABMIAOTCA.

Oonyctumo  3agaBatb  nobble
COOTHOLLUEHUs1 ~ 3TUX  MapameTpoB,
kpome An-L = An-H; Tak kak npu atom
Ha BbIXoae nosiBnseTcs
HeonpeaeneHHbln curHan. [padmkn
paboTbl aHaNoroBoOro M3MepUTENBHOO
BbIXOAa NpUBEAEHbl Ha pUCYHke 6.2, a
(ans An-L < Ra-H) n Ha pucyHke 6.2, 6
(ans An-L > An-H).

peructpaunn &

Iax, = 20 WA

a] I

perncTpauum

Tnee = 20 MA

6)

i

Tok

12mA

=4mA

—

HHKHHA

npegen npeRen
perMcTpaumn |, AENa30H pervcTpaliu per

An-L An-H

BEQXHARA

Tok

\ |

1
1
T
1

12 mA

=4 mA

-
Wamepennoe
3HaYeHne Tg

BEPXHHA
npepen
PervCTpauWn
An-H

HURHIA
npeaen

AHaNazoH PermcTpauMn PeruCTpaLHM
An-L

PucyHok 6.2
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[nanasoH peructpauumn Bcerga 3afaetcsl B eQuHMUax M3MEpPEHWst BXOOAHOW BenuuuHbl. [ns
TemnepaTtypHbix gatuvkoe (TC u TI1) AvanasoH ycTaHOBKM 3HadveHuit napametpoB An-L u An-H
onpegensieTca Auana3oHoMm u3amepeHuss ana HCX pgaHHoro partuvka. [ns  gatyuvMkoB

YHUULIMPOBAHHLIM ~ CUTHAIOM  AuUanasoH yCTaHOBKM 3HayeHwin napametpoB An-L u  An-H
onpeensieTcst yCTaHOBNEHHbIMY 3HAYEHUAMI NapameTpoB cn-L u Cn-H.

6.2.4 YcTtaHOBKa napameTpoB fpouecca perynuposaHus

Pa6ota gByxnosuumoHHoro u MNNA-perynsitopa onucaxel B n.n. 3.2.6, 3.2.7.

6.2.4.1 3apaHue ycTaBKMW perynupyemMon BenuiuHbl

6.2.4.1.1 ameHeHve ycTaBKM OCYLLECTBNAETCS U3MEHEHNEM 3HadeHus napameTpa SP.
6.2.4.1.2 Onana3soH yctaHosku 5P orpaHnuvsaeTcs napametpamu SL-L v SL-H.

- BL-L — HuxHSAA rpaHuua auanasoHa 3agaHus yCTaBky;

—  BL-H-— BepxHss rpaHnLa ananasoHa 3a4aHns yCTaBKu.

Mapametpbl SL-L, SL-H MoryT npuHMMaTh 3HAYeHUS OT HWDKHEN [0 BEPXHEN rpaHuubl
[AnanasoHa M3mMepeHus Ans UCMonb3yeMoro aaTyuka.

Mpumeuanme — [na TIN, y KOTOPbIX BEPXHsS rpaHula [auanasoHa M3MepeHust NpesbiluaeT
1000 °C, napametpbl 8P, SL-L, SL-H, An-L, An-H moryT umeTb 3Hadenuss 6onee 1000 °C. B aTom
crnyyae 3TU 3HauYeHus BbIBOASATCS Ha HwkHee LIMY 6e3 mnagwero pa3psga, Ha LMY oTtobpaxaeTtcs
uenoe sHadenve [ {000].

[ns oToGpaxeHns n peaakTUPOBaHWS OECATbIX Aonen HeoOXOAMMO OLHOBPEMEHHO HaxaTb
[ + [, nocne uero wa LINY oto6pasutcs [- - - . OI.

M3meHeHne pecaTbix gonen ocylecTensieTcs obblyHbIM 06pa3om — KHoMkamu wn ],

[ns Bo3BpaTa K Lenow 4yactm HeobxoaMMo OAHOBPEMEHHO HaXaTb KHOMKU + 4.
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6.2.4.2 YcraHoBKa cnocoba ynpaBneHus

[na KOHKPEeTHOW CWUCTEMbI PErynMpoBaHWsl HyXHO BbIOpaTb cnocob ynpasneHus, 3agas
COOTBETCTBYIOLLME 3HAYeHVsi napameTpa arEL:

—  or-r —0bpaTHoe ynpaBneHue, UCNOMb3yeTCcs A1 CUCTEM HarpeBaHus;

-  or-d-npamoe ynpasneHue, UCMOSb3yeTCs AN CUCTEM OXNaXKAEHNS.

6.2.4.3 YcTtaHOBKa pexuma perynupoBaHus

Mpnbop MoxeT paboTaTb B OAHOM M3 ABYX PEXVMMOB peryrnvpoBaHus — ABYXMNO3ULUOHHOE UNn
MAO-perynuposaHue.

YcraHoBKa TpebyeMoro pexuma ocyLLECTBIIAETCS YCTAHOBKOM HY)XHOMO 3HadYeHus napameTpa Lntl:

- Pld- Nna-perynuposaxue;

—  onof — ABYXNO3MLMOHHOE perynuposaHue.

Mpumevanne — MNpu perynuposaHun napameTp Lnkl He oToGpaxaeTcs Ha LIMY. NameHeHve
3Ha4eHusl NnapaMmeTpa BO3MOXHO TOSbKO MOCIEe OCTAHOBKM MPOLECCa perynmpoBaHust NyTem:

— 3agaHus napameTpy r- 5 sHaueHus SkoP;

— U3MEHEHUS COCTOSIHUSI  KM4a Ha  [OMOfHUTENbHOM BXxode, €ecnv  3adelcTBOBaHa
COOTBETCTBYOLAs PyHKLMA AONONHUTENbHOro BXxoaa (cm. n.6.2.8).

6.2.4.4 [ononHuTenbHble HACTPOWKN ANs ABYXNO3ULMOHHOIO perynsTopa
MMcTepesnc ABYXMO3ULIMOHHOIO perynsaTopa A (B eAnHULAx U3MepsieMoil BENUYMHbI) 3a4aeTcs B
napameTpe HY5t (cm. n.3.2.6).

MapameTp AonyckaeTcs U3MeHsiTb B auanasoHe ot 0,0 go 999,9 °C ans TemnepaTypHbIX
nartymkoB (TC mn TM), ot 0 go 9999 Ansa aHaNoroBbIX.
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6.2.4.5 [ononHuTenbHble HacTpouku ansa NMUO-perynaTopa

6.2.4.5.1 30Ha HeuyBCTBUTENLHOCTU (CM. . 3.2.7.3) 3agaeTcs B napameTpe dh.

MapameTp dh ycTaHaBnMBaeTCca B €AMHILAX M3MEPEHNSI BXOOQHON BENWUMHbLI B AnanasoHe ot 0,0
10 20,0 °C ans TemnepaTtypHbix gatuvkos (TC v TM), ot 0 go 200 — Anst aHArNoroBbIX.

6.2.4.5.2 OrpaHuyeHust BbIxogHoro curHana (cm. n. 3.2.7.5) ocylecTensiotcs napametpamu ol -
Lyal-Hvorl.

OrpaHuyeHVe MUHWManbHOTO 3HAYeHUst BbIXogHOro curHana ol-L  yctaHaBnuBaeTcs B
npoLeHTax ¥ MOXeT NpUHUMaTh 3HaveHust o1 0 go ol-H. Ecnn paccunTaHHoe 3Ha4eHue BbIXOLHOro
curHana, B TOM 4uCrie B pexXumax «owubka» W «OCTaHOBKa pPerynupoBaHus», MeHblue
ycTaHoBneHHoro B napameTpe al-L, Ha Bbixog perynsTopa GyaeT BolgaH curHan ol -L (%).

OrpaHuyeHre MaKCUManbHOTO 3HauyeHusl BbixogHoro curHana al-H ycraHaBnuBaeTcs B
NpOLIeHTax U MOXET MPUHUMAaTb 3HaveHus oT ol -L o 100. Ecnum paccunMTaHHoe 3Ha4YeHWe BbIXOQHOTO
CUrHana, B TOM 4ucrne B pexumax «ownbka» U «OCTAHOBKA PerynmpoBaHusi», Oonblue
ycTaHoeneHHoro B napameTpe al -H, Ha Bbixog perynsitopa 6yaeT BolgaH curHan al -H (%).

OrpaHuyeHre CKOPOCTU U3MEHEHWS! BLIXOLHOTO CUrHarna ycTaHaBnuBaeTcs B napameTpe arl v
onpegensieT MakcMmarsbHO AOMNYCTUMYIO CKOPOCTb M3MEHEHUSI BbIXOAHOTO CUrHana, yctaHaBnmBaeTcst
B MpoLeHTax B cekyHay (%/c).

6.2.4.5.3 MNpu vmnynbcHOM pexume ynpasnenuns (BY knmouyesoro tuna) Heobxoaumo 3agaTb
nepvoa CrnefoBaHus yNpasnsioWmMX WMnynbcoB — napametp LP. Mpu aHanorosoMm ynpasrneHwu
3HaueHue napameTpa LP He BnusieT Ha paboTy npuGopa.

3HaueHue nepuoga criegosanus LP onpepensietcs npy NpoBeAeHWM aBTOHACTPOMKK (CM.n. 7.1).
MapameTp LP cnepyet ycTaHaenueaTts B AnanasoHe ot 1 o 250 c.
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6.2.4.6 YcTaHOBKa NnapameTpoB pexuma pyyHoro ynpasneHus NUO-perynsatopom

B pexum pyyHOro ynpaeneHusi MOXHO NepenTy TOMbKO Npy CreayoLein KoMBMHALMK 3HaueHwi
napameTpos:

- [nEl =P,

- r-5=rln (npn ucnonb3oBaHWy ONONHATENBHOTO BXOAA):

— KItoY pa3oMKHyT Ans Eu- {=n-o;
— koY 3amkHyT ans Eu- {=n-L;

- RE=5tdP.

B aTom criydae nosienisieTcs rpynna Lafn.

Mpyu nepexofde K nepeoMy napametpy rpynnsl LaAn (kpaTkoe
HaxaTe kHomku OPOCl) npuGop ycTaHaBMUBAET pPEXWUM  PYYHOrO
ynpaBneHus, perynsTop aBTOMaTUYeCcKn OTKIloYaeTcsl, 3acBeumBaeTcsi ceeToanosn PYY, Ha BepxHem
LIMNY otobpaxaeTcsi 3Ha4YeHNe U3MEePEHHOW BESIMYMHBI, HA HWKHEM — yCTaHaBNMBaemoe 3HaveHue
BbIXOAHOrO CurHana perynstopa a- Ed (pucyHok 6.3).

OnepaTtop KHOMKamm 7 ycTaHaBnuBaeT 3HayeHve a-Ed B gnanasore ot 0 go 100 (Ha
3HAYEHUs1 HaKnaablBalOTCA OrpaHuMyeHus molyHocTu oT al-L po ol-H), a npubop ocywectenseT
npeobpasoBaHue 3TOro curHana Ans ynpaeneHus BY1.

MapameTp o. — Tekyllee paccyMTaHHoe MPUGOPOM 3HAYeHUe BbIXOAHOW MOLLHOCTM, KOTOpoe
MOXeT OTNM4aTbCA OT 3HadeHus napametpa a-Ed uvs-sa peiicteusi napametpa arl rpynnel Adu,
3anpeLLaiLLlero peskoe M3MeHeHWe MOLLHOCTW, BbidaBaemol Ha BY1. T.e., ycTaHoBuB TpeGyemoe
3HaueHue MollHOCTM B napametpe a-Ed, cnegyeTt nepeiitu k napameTtpy a. 1 yBeautbes uTO,
TeKyLias MOLLHOCTb JOCTUITIA 3HAYEHs1, YCTaHOBIEHHOTO B o- Ed.

Ecnu B napameTpe orl ycTaHoBneHo 3HayeHve 100, BbIXOAHAs MOLLHOCTb NMepefaeTcs Ha
BbIXO, MIHOBEHHO.

PucyHok 6.3
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Mepexon oT napameTpa K napamMeTpy B peXume PY4HOro ynpaBrieHUs BbIMOSIHAETCSH OObIYHbIM
obpa3om (KopoTkoe HaxxaTne KHOMKU ).

Bbixoa 13 pexvima BbINONHAETCS 0Obl4HBIM 06Pa30M — HaXaTUeM U yaepXXaHWeM KHOMKM
Ha 4-6 c.

6.2.5 YcTtaHOBKa pexuma ObICTPOro BbiXxoAa Ha ycTaBKy

OaHHbIn pexum obecneunBaeT BbIXO4 Ha 3ajaHHOE 3Ha4YeHWe TemnepaTtypbl C MaKCMMarbHOMW
CKOPOCTbIO M MUHUMAarbHBIM NepeperynupoBaHuem.

BkritoueHvie pexuma ocyLiecTsnseTcs 3agaHmem napameTpy rARFP sHaveHus on.

BHumaHue! [locne BKMNOYEHWS pexuMma, a Takke Mnpu u3mMeHeHun koaddpuumenTos MANI-
perynatopa (napametpsi P, ., d), Heo6xogumo nposectn ABTOHACTPOWMKY (cwm. n. 7.1).

6.2.6 HacTtpoiika komnapaTtopa u ycTpoucTsa «LBA»
Pa6ota komnapatopa u yctporcTtea «LBA» onucaHa B n. 3.2.8.
6.2.6.1 HacTpowka kKomnaparTopa

6.2.7.1.1 lpu HacTpomke komnapaTtopa Heobxoaumo BbibpaTb OAWH M3 OAMHHAOUATU TUMNOB
norukn ero cpabarbiBaHus (cMm. n. 3.2.8.2) u ycTaHoBWTL Tpebyemoe 3HadeHne napametpa ALE (cm.
Tabnuuy I.1).

6.2.7.1.2 MNocne Bbibopa norvkn cpabatbiBaHNsi HEOOXOAUMO HAaCTPOUTb MOPOr cpabaTbiBaHMS U
ructepesunc komnapaTopa — napametpsbl AL -d v AL -H, cooTBeTcTBEHHO.

Mpu yctaHoeke B napametpe ALE 3HaueHus 0 komnapaTop GygeT BbikntoveH, napameTpsl AL-d,
AL - H vepgocTtynHel.

Mapametp AL-H MoxeT npuHMMaTb 3HadYeHuss B [OuanasoHe oT 0 [0 BepxHei rpaHuubl
[AvanasoHa U3MepeHust UICNonb3yemMoro faTyuka.

MapameTtp AL-d MOXeT NPUHMMAaTL 3HAYEHUS] OT HIDKHEN [0 BEepXHEW rpaHuLibl avanasoHa
N3MEpPEHWSI UCMONb3YEMOro AaTyuka.
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6.2.6.2 HacTtpowka curHanusauum LBA

6.2.7.2.1 [Ins 3agaHvsi BpeMeHW AuarHocTvku obpbiBa koHTypa (napameTp LBA) HeoBxoaumo
nepenTn B rpynny napametpoB Adu. Bpemsi gmarHocTuku obpbiBa koHTypa LbA uamepsietcs B
ceKkyHAax U MOXeT ObITb BbIMMCIEHO MO METOAUKE, U3NOXEHHON HUXKE.
BbluncneHve BpemeHn gnarHocTvky obpeiBa KOHTypa:
a) YCTaHOBWTb BbIXOAHOW CUrHaM Ha MakcuMarbHbIA YPOBEHb;
6) M3MepuTb BpEMS, 33 KOTOPOE W3MepsiemMasi BenuYMHa W3MEHWUTCH Ha LUMPUHY 30HbI
AMarHoCTUKM obpbiBa KOHTYpa (MO YMOMYaHMIO WMpKUHa 3ToW 30HbI paBHa 10);
B) yBENWYMTb W3MEPEHHOE BpeMsi BABOE W MPUHSATb €ro 3a BpeMsi AMarHoCTUku obpbiBa
KOHTYpa.
Mpu sHaueHun LBRA, paBHOM Hynio, curHanusaumst o6 obpbiBe KOHTYpa OTKIIOYaeTCs, napameTp
LbRh HepocTyneH.
6.2.7.2.2 LLUnpuHa 30HbI AMarHocTukM obpbiBa KOHTypa 3agaeTca B napametpe LhRb B eguHuuax
M3MepeHMs BXOOHOM BemnuuuHbl B AnanasoHe ot 0,0 ao 999,9 ansa temnepartypHbix aatunkoB (TC un
TM) n 0 - 9999 — aons aHanNoroBbIX.
6.2.6.3 HacTpoWKa coCTOsIHUSA «OCTaHOBKa peryrimpoBaHusi»

6.2.7.3.1 B pexume [BYXNO3VNLMOHHOTO PEryriMpoBaHUs Mpu OCTaHOBIIEHHOM PErysimpoBaHum
pa6ota BY1 6riokupyeTtcsi (NepeBoANTCS B COCTOsIHUE, OnpeaerieHHoe B napameTpe onSk).
6.2.7.3.2 Tlpu ocrtaHoBneHHom [[-perynupoBaHnum BY1 nepeBogutcsa B COCTOsiHME,
onpeaeneHHoe B napameTtpe ndak:
—  ecnu ndSE = a npnGop BbIAAET BLIXOAHOM CUTHAN PABHbIN NOCNEAHEMY, OnpeaeneHHoOMy 40
OCTaHOBKW PEryrIMpoBaHusl, 3HAYEHUIO BLIXOAHOTO CUrHana;
- ecnu ndSE = AuSE npubop BbIJAET BLIXOAHOWM CUTHASM PABHLIA 3HAYEHWIO, YCTAHOBIIEHHOMY
B napametpe nubk.
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6.2.6.4 HacTpoWka coCTOsIHUA «OoLInNOKax»

Mpn o6GHapyxeHun Kakon-nnbo owmnbkm (cm. [llpunoxenun [O) npubop npekpallaet
perynumpoBaHue, 1 BbIXOOQHOW CUrHan perynatopa NnpuHUMaeT 3HayeHue, onpegenieHHoe B napameTpe
onEr npu aByxnosvunoHHom perynuposanun u Aukr npu NNO-perynuposaxmu.

Mpn cpabaTbiBaHMKM yCTpoWCTBa 0OpbIBa KOHTYpa BbLIXOAHOW CUrHam perynatopa Takke
MpUHUMAET 3HauYeHne, onpeaeneHHoe napametTpoM onkr unu Aufr. BoiknioveHne curHana Tpesoru
OCYLLECTBISIETCS YCTaHOBKOM napameTpa r- 5 B sHauenune SkaP. Boso6HoeneHue paboTsl perynstopa
ocyLlecTBNsIeTCs yCTaHOBKoW napametpa r- 5 B aHaueHue riin.

6.2.7 HacTtpoiika napameTpoB AOMNONHUTENILHOIO BX0oAa

®yHKLMM [ONOMHUTENBHOIO BXOAA M ero paboTa onucanel B n. 3.2.3.

[ns onpepeneHnst OyHKUMIA BHELUHEro Kroda Npyu AWCTaHLMOHHOM YNpaBIieHUn perynsTopom
HeOGXO,EI,VIMO 3afaTb 3HayeHue napametpa Eu-

nonE — poONONHWTENbHLIN BXOA He 3a[edCTBOBaH; 3aMblkaHMe W pasMbikaHue Kiiiova He
BMMseT Ha paboTy npnbopa;

—  n-a— BXOpA BbINOMHAET (YHKUMIO 3anycka\oCTaHOBKW PeryrnmpoBaHus: KoY PasoMKHYT —

nycK, KN4 3aMKHYT — CTOTT;

- n-L —Bxop BbINOMNHAET hyHKUMIO 3anycka\oCTaHOBKU PErynpOBaHWst: KoY 3aMKHYT — MycK,

K04 Pa3oMKHYT — CTON.

MNpumeyanue — MapameTtp -5 (cm. n. 8.2) npu Eu- { otnnuHom ot nenk npu nporpamMmmmposaHunm
He BUOEH.

6.2.8 3awmTa OTAENbLHLIX NapaMeTPOB OT MPOCMOTPa U U3MEHEHUIA

Kaxabin napameTp npubopa nmeet aTpubyT M3MEHSIEMOCTH, YCTaHOBKa KOTOPOro NpoM3BOAUTCA
C KoMnbloTepa vepes uHtepdenc RS-485. ATpubYT M3MEHIeMOCTH MOXET NPUHMMaTh ABa 3HAYeHus:
N3MEHSIEMbIV N HEU3MEHSIEMbINA.
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MNapametp EdPE, Haxopswmica B rpynne SEL- (moctyn k rpynne ocyulecTBnsieTcs vepes Kof
PARSS= /), ynpaensieT BO3MOXHOCTHIO MPOCMOTPA U W3MEHEHUS MapamMeTpoB C  y4eToMm
YCTaHOBEHHBIX MONb3oBaTenemM aTpnbyToB.

Mpu yctaHoBke EDPE B 3HadyeHne on BCe napameTpbl, B KOTOPbIX aTpubyT U3MEHSIeMOCTU
NPYHUMAET 3HaYeHNe HeU3MEHSIEMbIN, CTAHOBATCA HEBUAVMBIMM.

Mpu ycravoske EJPE B 3HaueHue ofF Bce napameTpbl, HE3aBUCUMO OT 3HaYeHusi aTpubyta
N3MEHSIEMOCTH, ByAyT BUAUMBIMU.

Ecnv B rpynne Bce napameTpbl HEBUAMMbI, TO BCS rpynna CTaHOBUTCS HEBUAUMONM.

6.2.9 HacTtpoiika o6mMeHa AaHHbIMU Yepe3 uHtepdenc RS-485

Hactporika o6MeHa AaHHbIMY OCYLLECTBIIAETCA NapaMeTpamu rpynnbl Loan:
- bPS - crkopocTb 0o6meHa B ceTu; gonycTumble 3HadeHus — 2400, 4800, 9600, 14400,19200,
28800, 38400, 57600, 115200 6uT/c;

—  RLEn - pnwHa cetesoro agpeca (8 uin 11 6ur).

—  RAddr — 6a3zoBbiin agpec npubopa (0 - 2047);

—  r5dL- 3apepxka npu oteete no RS-485 (1 - 45 mc).

Mpubop nMeeT Takke creaytoLme PUKCMPOBaHHbIE NapaMeTpbl 0OMeHa, He oToGpaxkaemble Ha LiMY:

—  Konwuuectso cton-6ut — 1 — ShlE

—  [nuHa cnosa gaHHbIX — 8 61T — LEn

—  KoHTpornb YeTHOCTM — HeT — PrEY

BHumaHue! HoBble 3HayeHUs napameTpoB 06MeHa BCTynatoT B CUITy TOMBKO NOCHe nepeaanycka
npvbopa (Nocrne CHATUSA 1 3aTeM NoAaYM NUTaHWsS) Unu nepesanycka no RS-485.
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6.3 BoccTtaHoBneHWe 3aBOACKNX YCTaHOBOK

B npubope nmeeTcsi yHKUMS BOCCTAHOBMIEHMSI 3HAYEHW MapaMeTpoB, YCTAHOBMEHHbIX Ha

3aBoge-usrotosutene (cm. tTabnuuy l, ctonbew 5). Ansa aToro He06XOAMMO OTKNIOUUTL Npubop OT
"

cetn bonee Yyem Ha 1 MWH, 1 Aanee, OAHOBPEMEHHO yAepXMnBas KHOMKU u B, noparte nutarue

Ha npubop. MNpu nosiBneHnn Ha BepxHem LMY [- — — —] (npu3Hak ycnewHon 3anucu) oTnycTuUTb
KHOMKW.
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7 Hactpowka NMUO-perynaTopa

7.1 ABTOHacTpomka
7.1.1 O6wme cBepeHunA

ABTOMaTMyeckasl HacTporka (aBTOHACTpoika) npefHasHayeHa AN ONTUManbHOW HaCTPOWKM
CUCTEMbI PETYNMPOBAaHNS HEMOCPEACTBEHHO Ha 06 bEKTE.

7.1.2 BbINnonHeHWe aBTOHAaCTPOWKM

7.1.2.1 [insa 3anycka aBTOHACTPOWKM HEOBX0AMMO OCYLLECTBUTL CrieayoLne AencTBus:
1) 3apaTb yctaBky perynsatopa SP.

MpumeyaHne — 3HaveHne 3agaBaeMol yCTaBKM JOJMKHO COCTaBnsTb 75 — 85 % makcumansHo
[0NyCTUMOrO 3HaYeHUst perynmpyemMon BennymHbl Ans AaHHOrO TEXHOMOMMYECKOro npowecca.

2) 3apatb napametpy r-5 sHaveHue rlin;

3) 3anyctuTb HacTpouky 3agaHuem napametpy Rt 3HaueHus rlin; Npu 3anycke aBTOHACTPOKK
3aropaetcst ceetoauon fH.

7.1.2.2 Tpu aBTOHacTpoiike Npubop paboTaeT kak ABYXMO3ULMOHHBLIA perynatop. Cuctema
ocyLecTBnsaeT konebaHus, BUA KOTOPbIX NPUBEAEH Ha pUCYHKe 7.1 (4NSA CUCTeMbl «HarpeBaTenby).

7.1.2.3 B pesynbtate aBTOHAcCTpOWKM NpuUOOP BBLIYUCAAET ONTUMAarnbHble  3HAYeHWS

koacpcpuumertos MNO-perynatopa (X, T, Tn) ANA AaHHOM cucTembl. Kpome Toro, npoucxogut

onpegeneHve MOCTOSHHOW BPEMEHU BXOAHOrO Criaxusatowero dunbtpa Tg (M. n. 3.2.4.3, 6.2.2),
nepvoaa CriefoBaHus ynpasnaowmx UMNynbcoe Te, (cMm. n. 3.2.7.6, 6.2.4.5.3) n pekomeHayemoe
3HaveHune napameTpa ~AAP (cm. n. 6.2.6).
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~ 5Pf2

t,c
PucyHok 7.1
7.1.2.4 Tlocne OKOH4YaHMsI aBTOHacTponku cBetoanon AH racHeTt, npubop aBTOMaTUYECKU
nepexoaut B pexum PABOTA. [lpu cboe B npouecce aBTOHACTPOWKW €e BbIMOSIHEHUE Cpa3y
npekpaluaetcs, ceetognog AH muraet. [oaToMy npu BbINOMHEHWUM aBTOHACTPOMKM 0coboe BHUMaHue
Hajo yaenuTb 3awmTe npubopa OT pasnuyHbIX BHELWHUX BO3AEWCTBUN N SNEKTPOMarHUTHbIX NOMeX 1
YCTPaHWUTb HexenaTenbHble BHELHNE BO3MYLLEHUS HA OObEeKTE PerynmpoBaHus.

BHumMaHue!

1 B pexume aBTOMaTU4Yeckasi HaCTpPOMKa COXpPaHSETCs BO3MOXHOCTb Ans  WU3MEHeHus
napameTpoB (PYHKLUNOHUPOBAHUS U peXMMOB paboTbl npubopa. OgHako B NpoLecce aBTOMaTUYECKOM
HaCTPOWKN 3TOW BO3MOXHOCTbIO MONb30BaTbCsl HE PEKOMEHAYETCS, TaK Kak M3MEHEHUE MapaMeTpoB
WU PEXMMOB HapyllaeT MpOLEeCcC HACTPOMKM, Npu 3TOM MpPaBWUIbHOCTb pacyeTa napameTpoB
perynsitopa He rapaHTupyeTcsi.
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2 HeobxogMmo nNposiBRsiTb OCTOPOXHOCTb MPWU  WUCMONb30OBaHUM pexuMa  «aBToMaTuyeckas
HacTpolka». Vicnonb3oBaTb ero pekoMeHayeTCs TONMbKO TOrAa, Korga oObekT perynmpoBanns gonyckaeT
BO3HWKHOBEHME 3aMeTHbIX konebaHuii TEeXHONorM4yeckoro napameTpa OTHOCUTENbHO YycTaeku. Ecnu
paboTa B TakoM pexvme Hegonyctuma, napameTpel [MV[-perynatopa crnegyeT 3agaBaTb BPYYHYHO
(n. 7.2), ucxogs 13 anpnopHon nHgopmaumm o6 MHEPUMOHHbBIX CBOMCTBaX OObeKTa.

7.2 Py4Has HacTpoMKa

7.2.1 Ecnn xapaktepucTtukm oObekTa perynupoBaHusi 3apaHee W3BECTHbI, Monb3oBaTenb
BPYYHYIO MOXeT ycTaHoBUTL napameTpsl M - perynmpoBaHus:

- P-nonocy nponopuvoHansHocTv perynstopa Xp;

— L — MNOCTOSIHHYO BPEMEHU MHTErPUPOBaHUS Ty;

- d—nocTosiHHy0 BpeMeHu A depeHUNpOBaHNS Ty;

7.2.2 3HayeHus napameTpa P ycTaHaBnuBaloTCA B €QMHULAX U3MEPEHWSt BXOAHOW BEMUYMHbI B

aunanasoHe ot 0,1 go 999,9 ana TemnepatypHbix gatymkoB (TC n TIM) n ot 0,001 go 9999 — ans
aHarnoroBbiX.

3HayeHus napameTpa ¢ yCTaHaBNMBAKTCA B CeKyHaax; amanasoH — ot 0 go 3999 c. Mpn £ =0
npubop pabotaeT kak [M-perynsarop.

3HayeHus napameTpa d ycTaHaBnMBalOTCA B CekyHAax; AvanasoH — ot 0 go 3999 c. Mpu 4 =0
npubop pabotaeT kak MA-perynsaTop.

Mpu ¢ =0 u d =0 npubop paboTtaeT kak M-perynatop.

MpumeyaHne — llocne pyuyHon Hactponku MWO-perynatopa pexum ObiCTporo BbiIxoga Ha
ycTaBky (cm. n. 6.2.6) fomkeH GbiTb BbIKIIOYEH, B MPOTUBHOM Criy4ae HeO6X0AMMO LOMONHNTENbHO
nposectu ABTOHACTPOWKY (cm. n. 7.1).
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8 OJkcnnyartauus

8.1 O6wue cBeaeHUn
8.1.1 Tpn BKMIOYEHUN NUTaHWS NPUOOP HaYMHAET WU3MEPATb KOHTPOMPYEMYIO BENUYMHY.
M3mepeHHasn BennunHa otobpaxkaetcs Ha BepxHem LIMY.
8.1.2 Mpwn HaxaTum kHonkn MPOT] na wkHem LIMY nosiBnsietca sHadenue yctasku SP, koTopoe
7 7
MOXHO OnepaTUBHO U3MEHUTb KHOMKamu " , €CNN He YCTaHOBMeHa 3aluTa OT U3MeHeHWUi
unu goctyna (cm. n. 6.2.9).

8.2 HacTtpouka 3anycka/ocTaHOBKM npoLecca perynuposaHus
3anyck 1 ocTaHoBKa npoLecca perynMpoBaHunst MoryT GbiTb OCYLLECTBIIEHbI TPEMS crocobamu:
a) M3MeHeHueM 3HadYeHus napameTpa r- 5.

— rlin — perynaTop pa6otaer;

— SkaP — perynsTop octaHoBneH, ceetutcs ceetoanon CTOIM;

Mpumeuanue — Ecnn octaHoBka perynsitopa npousowna mns-3a asapum LBA vnu annapatHown
owwmnbkn, ceetogunon CTOM muraer.

6) M3MeHeHMeM COCTOSIHMUSI KMioda Ha [JOMOMHWTENbHOM  BXOAe, €Cnv  3aaencTBoBaHa
COOTBETCTBYOLLAsA (PYyHKUNSI JOMONHUTENBHOro Bxoaa (cM. n. 6.2.8);
B) COOTBETCTBYIOLLEN KOMaHAOW OT yNpaBnsoLero ycTponcTaa B cetn RS-485.
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8.3 PerynupoBaHue

Mocne 3anycka npouecca perynupoBaHusi nNpuboOp HauMHaeT yYNpaBnATb  BHELUHUM
MCMONHUTESNBbHBLIM YCTPOMNCTBOM B COOTBETCTBUM C 3a4aHHBbIMU PEXUMaMU paboThbl.

BusyanbHbil  kOHTpOnb 3a paboton BY B pexume perynupoBaHus ornepaTtop MoOXeT
ocylecTBnsaTb No ceetoamoay K1, pacnonoxeHHomy Ha nuueBol naHenu npubopa. B 3aBucumoctn
oT Buaa BY cBeTtoamog pabotaeTt no-pasHomy.

[Ons BY knoyeBoro Tvna cBeyeHne CBETOAMOA4A CUrHanuavpyeT o nepeBofe BY B coctosiHue
«BKIMKOYEHO», a noracaHue — B coctosiine «OTKIMKOYEHO».

Onsa npubopoB ¢ BY aHanoroBoro Tuna ANWMTENbHOCTb CBEYEHUs CBETOAMOZA 3aBUCUT OT
MOLLHOCTM BbIXOAHOrO curHana. Mpu MMHMManbHOM BbIXOAHOM curHane Toka 4 MA (Hanpsbkexus 0 B)
ceetoavoa K1 He cBeTutcs, npy ganbHeiwem yBennyeHnm MOLHOCTM cUrHana cBetoamnos HaumHaeT
mMuratb ¢ Yactoton 1 pa3s B cekyHay. [Npu curHane 20 mA (10 B) cBeTUTCA HENpepbIBHO.
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9 TexHuuyeckoe obcnyxuBaHue

9.1 O6cnyxuBaHue npubopa B Nepuop 3KCryaTaumm COCTOUT U3 NEPUOLNYECKOTO TEXHUYECKOTO
OCMOTpa, a Takke NOBEPKM (KannbpoBKM) ero MeTPONOrM4eCcKNX XapakTepucTuK.

9.2 TexHu4yeckuii ocMOTp npubopa AOMmKEeH MPOBOAUTLCS OOCMYXUBAKLIMM MEepCoHanoM He
pexe oAHOro pasa B 3 MecsiLia 1 BKMo4aTh B cebs BbINONHEHVE CneayoLmx onepawuii:

—  O4MCTKy Kopnyca npubopa, a Takke ero KNeMMHWKOB OT MbifK, FPSA3N M NMOCTOPOHHMX

npeameTos;

—  MpOBepKy KayecTBa KpenneHus npubopa K LWMTy ynpasneHus;

NPOBEPKY HAAEXHOCTM NMOAKMIOYEHUSI BHELLIHUX CBSI3e K KneMMHukam. OBHapyXeHHble npu
OCMOTPE HeJoCTaTKu criefyeT HeMeANEHHO YCTPaHATb.

9.3 MNMoBepka (kannbpoBka) npubopa AomKHa NPOU3BOANUTLCS HE pexe OAHOro pasa B 2 roga no
meTtoamke APAB.421210.001 MIN-2008. MeTtoguka noBepku nocraensietcss Mo TpeboBaHuio
3akas4yuka. [Npu HeobxoammocTn npoBoAMTCS loCcTUPOBKa npubopa (cm. Mpunoxerwne E).

9.4 Mpn BbINONMHEHUM paboT no TexHudeckoMmy obcnyxuBaHuo npubopa HeobxoanMo
cobntogatb Mepbl 6€30NacHOCTH, M3NOXEHHbIE B pasaene 4.
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10 MapkupoBKa 1M ynakoBka

Mpw n3rotoBneHun Ha Npnbop HaHOCUTCA cregytoLlas MHOPMaLUs:

—  TOBapHbIN 3HaK NPeanpUATUS-M3rOTOBUTENS;

—  ycrnoBHoe 0603HayeHue npubopa;

—  3Hak yTBepxaeHus tuna no ACTY 3400;

—  HauuMoHarmbHbIA 3HaK cooTBeTCTBMS (ONns NpubopoB, NPOLUEALIMX OLEHKY COOTBETCTBUSI
TEXHUYECKUM pernaMmeHTam);

—  cTeneHb 3awuTbl no FOCT 14254;

—  knacc anektpobesonacHoctv no NOCT 12.2.007.0;

—  popA NUTALLEro TOKa, HOMUHANbHOE HaNpPsKEHWe UMW AMana3oH HanpPsHKEHUA NUTaHUS;

—  HOMUWHarnbHas notpebnsemas MOLLHOCTb;

—  MOpsiAKOBLIA HOMep npuGopa MO CUCTEME Hymepauuu npeanpusiTUS-M3roToBUTENSs!
(wTpwuxkoa);

—  roa Bbinycka (MOXeT ObITb 3aN0XeH B LUTPUXKOAE);

—  cXeMma NOAKIYeHUs;

—  MOsiCHsiIOLMEe HaaMucK.

Ha notpebutenbckyto Tapy HaHoCATCA:

—  TOBapHbIN 3HaK 1 aapec NpeanpUATUS-N3roToBUTENS;

—  HavMeHoBaHue u (Unu) ycrioBHoe 0603HavYeHne UcnonHeHus npubopa;

—  NOpsiAKOBbI HOMep npubopa MO cuUCTEME Hymepauuu NpeanpusTUS-U3roToBuTens
(wTtpuxkoa);

—  [paTa ynakoBKM.

68



11 TpaHcnopTupoOBaHue U XpaHeHue

Mpnbopbl TpaHCMOPTMPYIOTCS B 3akpbITOM TpaHcnopTe nioboro Buaa. Kpennenve Tapbl B
TPaHCMOPTHBIX CPeAcTBax [OMMKHO MPOM3BOAUTLCA COrMMAacHoO npaswunaM, [AelcTBYOWMUM  Ha
COOTBETCTBYIOLLMX BUAax TpaHcrnopTa.

TpaHcnopTupoBaHWe NpMOOPOB [AOMKHO OCYLLIECTBAATLCA MpU TemnepaType OKpyXatoLero
BO3ayxa oT MuHyc 25 fo 55 °C ¢ cobntogeHnem mMep 3awuThbl OT yAapoB 1 BUGpaLuii.

[MepeBOo3Ky OCYLLECTBNSATL B TPAHCMOPTHON Tape NOLUTYYHO UMK B KOHTENHepax.

Ycnosua xpaHeHust B Tape Ha ckrnaje U3rotoBuTenst u notpebuTens OOMmkHbI COOTBETCTBOBATb
ycnosusim 1(J1) no FOCT 15150-69. B Bo3agyxe He AOMKHbI NPUCYTCTBOBaTb arpeccuBHbIE MPUMECH.

Mpunbopbl crieayeT XxpaHUTb Ha CTennaxax.

12 KoMnnekTHOCTb

Mpun6op OBEH TPM101 1 wr.
PykoBoacTBo Mo akcnnyataumm 1 k3.
[acnopT u rapaHTUHbIN TanoH 1 3K3.
KoMnneKT KpenexHbIX 3NeMeHTOB 1k-T
MeToauka nosepku (no TpeboBaHuo 3akasuymka) 1 9k3.
MpumeyaHne - MWM3srotoButenb ocTaBnsieT 3a cobOM NpaBO BHECEHWS W3MEHEHUN B

KOMMNEKTHOCTb nsgenua.
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MpunoxeHne A
KpenneHue npubopa

JIMUEESA NAHENs WHTa

PucyHok A.1 — KpenneHue ¢ noMoLlbIo KpenexHoro xomyTta
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MpunoxeHue b
CxeMbl NnOAKNOYeHUs

BXOA 1
(yHuBEpCaNbHbIIA)

Tok R
+ -

Hanpsixenue

] |-
m

+ 1=

TCM/TCN

RS-485
B[ A

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

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

BbIXOA4 1 BbIXO4 2
PucyHok B.1 — O6wasn cxema noaknoyYeHUs
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MpunoxeHue B
MoaxntoyeHne TC no ABYyXNpOBOOHOWN cxeme

B.1 TMogkntoyeHne TC k npubopy no OBYXMPOBOOHOM CXeMe Mpou3BOAUTCA B Chy4ae
HEBO3MOXHOCTU MWCMOMb30BaHUA TPEXMNPOBOAHON CXeMbl, Hanpumep Mnpu ycTaHoBke npubopa Ha
ob6bekTax, 060pyAOBaHHbLIX paHee NPONOXEHHbIMU ABYXNPOBOAHLIMU MOHTaXHbLIMW TPaccamu.

B.2 CnepyeTt nomMHuUTb, Y4TO NokasaHusi npubopa G6yayT 3aBMCETb OT U3BMEHEHUS CONPOTMBIEHNS
NPOBOAOB JMHUU CBSA3W «AaTyuK — MpubOp», MPOUCXOASLIEro noj BO3AEWCTBMEM Temnepatypbl
oKpyxartollero Bosayxa. [ns KoMneHcauuum napasuTHOro COMPOTMBIEHWS MNPOBOAOB  HYXHO
BbINOMHUTL CreayloLye AeNCTBUS.

B.2.1 MNepen HayanoMm paboTbl YCTAHOBUTbL MEPEMbIYKY MEXAY KOHTakTamu 3 U 4 KnemMMmHuKa
npubopa, a ABYXNPOBOAHYIO JIMHUIO NMOAKTHOYNTE COOTBETCTBEHHO K KOHTakTaM 3 u 5.

B.2.2 MopaxnioynTb K NPOTUBOMNOMNOXHBEIM OT NpMbopa KoHUaM fIMHUW CBSI3W «AaT4uK — npubop»
BMecTo TC MarasuH CONpOTMBIIEHMI C KITACCOM TOYHOCTU He xyxe 0,05 (Hanpumep, P4831).

B.2.3 YcTaHoBUTL Ha MarasuHe 3HadeHue, paBHoe conpoTueneHunio TC npu Temnepatype 0 °C
(50 unn 100 OM, B 3aBUCUMOCTM OT TUMa AaTtyuvka).

B.2.4 MNopatb Ha npubop nutaHve n yepes Bpems oT 15 go 20c no nokasanuam LMY
onpeaenuTb BENUYMHY OTKIOHeHust TemnepaTtypbl o1 0 °C.

B.2.5 Beectu B namsitb npubopa 3HaueHre napameTpa «CABUI XapakTepuCTUKM AaTuvkay» SH, pasHoe
Mo BENWYMHE NoKa3aHWsaM npubopa, Nony4eHHbIM B N. B.2.4, HO B3ATOE C NPOTUBOMOMOXHBLIM 3HAKOM.

B.2.6 [llpoBepuTb NpaBWNbHOCTb 3a4AHHOMO 3HAYEHUs, AN Yero, He W3MEHSIA 3HaveHus
COMPOTUBIIEHNS Ha MarasviHe, nepeBecTn NpMbop B PexuMm UsmepeHus TemnepaTypbl U ybeautscs,
4YTO MpwW 3TOM ero nokasaHusi pasHbl (0 + 0,2) °C.

B.2.7 Otkntountb nuTaHve npubopa, 0TCOEANHUTL NINHUIO CBA3WN OT Mara3vHa CONpPOTUBIIEHUIA U
noakntounTb ee k TC.

B.2.8 lNocne BbINoNHeHNs yka3aHHbIX 4eNCTBU NpUbOop roToB K AanbHenwen paboTe.
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MpunoxeHue I'

Mporpammupyembie napameTpbl

Tabnuua .1
O603H. HasBaHue Ronyctumuie KommeHTapum 3as. | 3uay.
3HayYeHus yCT. | nonb3.
1 2 3 4 5 6
pynna LuoP. NapameTpbl perynupoBaHus
Pu |W3mepeHHas BenununHa OunanasoH [eq. nam.] MNapameTp He
n3MepeHus ycTaHaBnv“Baemsbl, a
Jatyvka VMHOMLIMPYEMBIN
cP  |Ycraeka perynstopa” onpepensetca |Ha LMY obo3HaueHne 30.0
napameTtpamu 5L - |napameTtpa He oTobpaxaeTcst
Lunbl-H
-5 |3anyck/ocTaHoBka rln PerynsTtop paboTaet GEaP
perynvpoBaHus StaP Perynatop octaHoBneH, Ha BY

BbIJAETCS CUrHar, paBHbIN

3Ha4eHuIo, YCTaHOBMNEHHOMY B

napametpe ndat nnu onbk
At | 3anyck/ocTaHoBka He nosiensietca npu r -5 =5kaP | GkaP

aBTOHaCTPOVKV rin 3anyckaeTcs pexum
aBTOHACTPOWKU
StaP ABTOHaCTpoViKa BbIKITIOYEHa

74




MpogomkeHne Tabnuubl .1

75

1 2 3 4 5
a BbixogHast MOLLHOCTb oo- oon [%] MapameTp He
MNA-perynatopa yCcTaHaBnuBaeMbli, a
MHAWLMPYEMBIN
prnna (.-m.-l: OCHOBHBbIe napamMeTpbl HaCTpOﬁKM
Cn-t Tun patymka 385 Pt 50 (0. =0,00385 °C™) E_L

~.385 Pt 100 (o =0,00385 °C™)
391 50 IM (0. =0,00391 °C™)
391 100 M (o =0,00391 °C™)
2! 46 M (0=0,00391°C™)
23 53 M (0:=0,00426 °C™)
425 Cu 50 (0:=0,00426 °C™)
428 Cu 100 (0=0,00426 °C™)
428 50 M (0=0,00428 °C™)
428 100 M (a:=0,00428 °C™)
E-R{ TBP (A-1)
E-A2 TBP (A-2)
E-R3 TBP (A-3)
E kb TNP (B)
E 3 TXKK (J)
E__F TXA (K)
E L TXK (L)




MpogomkeHne Tabnuubl .1

1

2

4

THH (N)

TN (R)

T (S)

TMK (T)

ToK 0 - 5 MA

Tok 0 - 20 MA

ToK 4 - 20 MA

HanpsbkeHne oT MuHyc 50 o
50 mB

HanpsxeHne 0 - 1 B

dPE

To4HOCTb BbIBOAA
TemnepaTtypbl

3apaeT yvcno 3HakoB nocrne
3ansATon Npu oTobpakeHUn
Temnepartypbl Ha LMY

dP

[NonoxeHune
NECATUYHON TOYKM

3afaeT yMcno 3HakoB nocne
3anaTon Npu OTOBPaKeHUN Ha
LIMY namepeHHOro 3HadeHusi, n
napameTpoB 5P, Ln-L, Ln-H,
SL-L,5L-Hwpp.

cn-L

HwxHsaa rpaHmua
AvanasoHa U3mMepeHus
1)

oT muHyc 1999 o

9999

76

3apaeT 3HayYeHue pnsnyeckomn
BENUYMHbBI COOTBETCTBYIOLLEN
HIDKHEMY Mpeaeny BbIXO4HOro
curHana gartyvka

an




MpogomkeHne Tabnuubl .1

1 2 3 4 5
Cn-H |BepxHsasa rpaHuua oT muHyc 1999 no |3apaet 3HaveHue cdusmdeckon | 00
AvanasoHa usmepeHns” 9999 BENUYMHbI COOTBETCTBYIOLLIEN
BEpXHEMy npefeny BbIXOOHOIO
curHana garyuka
&l -1 |HwxHsia rpaHvua OT HWXHEN [0 [eq. nam.] -
3aganus ycrasku® BEpX. rpaHuLbl {999
avnanasoHa
n3MepeHns
faryuka
Gl -H |BepxHsas rpaHuua OT HUXXHEN A0 [eq. nam.] Booo
3afaHus yCTaBKu BEpX. rpaHu1Lbl
avanasoHa
n3MepeHns
faryvka
CH | CaoBur xapakTtepucTuku oT muHyc 500  [[NpnbaBnseTcsa kK uameperHomy |
patumnka® 10 500 3HaYEHMIo,
[eq. nam.]
M |HaknoH ot 0,500 YMHOXaeTcs Ha U3MepeHHoe Loon
XapaKTepUCTUKN 0o 2,000 3HavYeHne gaTtyuka
Fh |Monoca yudposoro 0-9999 [eq. nam.] on
cunbTpa’
nF |lMocTosHHasa BpeMeHu 0-999 [c] Iy
uudppoBoro unbTpa
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MpogomkeHne Tabnuubl .1

1 2 3 4
ALE | Tvn noruku paboTbl 0 CUrHanusaums BbIKIoYeHa
KomnapaTopa 1 cpabaTbiBaHWE Npu BbIXoAe 3a

3afaHHbIN AvanasoH

2 cpabaTbiBaHUE N0 BEPXHEMY
npegeny

3 cpabaTbiBaHNE NO HUXKHEMY
npegeny

4 cpabaTtbiBaHue npu
HaxoXaeHUN B 3alaHHOM
avanasoHe

5 cpabaTbiBaHWe Npu BbIXoAe 3a
3aflaHHbIN AManasoH
©6noKMPOBKOIN NEPBOro
BKIHOYEHMS

6 cpabaTbiBaHUE MO BEPXHEMY
npegeny ¢ 6rnoknpoBKkow
nepBoro BKMHYEHUs

7 cpabaTtbiBaHVEe MO HWKHEMY
npegeny ¢ 6noknpoBkom
nepBoro BKMHYEHUs

8 cpabaTbiBaHve npu
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3Ha4YeHuo




MpogomkeHne Tabnuubl .1

1 2 3 4 5
9 cpabaTtbiBaHue npu
abCcomnoTHOM 3HaYeHUN MeHbLLE
3afjaHHoro
10 cpabaTtbiBaHue npu
npeBbILLIEeHUN NO abConTHOMY
3Ha4YeHuo ¢ BNOKMPOBKOM
NepBOro BKNOYEHNS
11 cpabaTbiBaHue npu
abCcontTHOM 3HAYEHUN MEHbLLE
3aaHHOro C BrTOKMPOBKOWA
NepBOro BKMHYEHUs!
Al -4 |MNopor cpabatbiBaHMA OT HWXHEN go [eq. nam.] nn
komnapatopa® BepX. rpaHuLibl
OvanasoHa
n3MepeHust
Aatyvka
AL-H |Tuctepesunc ot 0 o Bepx. [eq. nam.] on
komnapatopa" rpaHuLbl
OunanasoHa usmep.
naryuka
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MpogomkeHne Tabnuubl .1

1 2 3 4 5
Rn-L  |HWwxHsa rpadmua OT HWXHEN 0o An-L = An-H oo
AvanasoHa BEpPX. rpaHunLbl
pervctpaumm LIAM2 V2 | ananasona
n3MepeHus
faryuka
Rn-H |BepxHag rpaHuua OT HWXHeN 1o Rn-L #Rn-H onn
AvanasoHa BEpX. rpaHu1Lbl
1), 2)
peructpauun LIAM2 AunanasoHa
n3MepeHust
fartyuka
Eu- | | PyHKUMSA koya Ha nonfE [ononHuTenbHbIN BXOA HE nanE
[OMONHUTENBHOM BXoae 3agencTBoBaH
npv QUCTaHUNOHHOM n-o 3anyck Npy pasmblkaHUK KIoYva
ynpasneHn perynstopoM n-L 3anycK npu 3amMblKaHUK Kroya
orEl{ | Tvin ynpasneHus npu or-d Mpsimoe» ynpasneHue. BbIXOOHON | gr -
perynupoBaHum CUrHan yBenMunBaeTcs npu
yBENnMyYeHUn n3mepsiemMoro
3HaveHus. MNprmeHsieTcs ans
YNpaBreHusi «XONOANIbHUKOMS
or-r «ObpaTHoe» ynpasneHue.
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BbIxogHoW curHan ymeHbLuaeTcst
npu yBENUYEHNN U3MEPSEMOTO
3HaveHus. MprumeHsieTcs ans
yrNpaBreHusi «<HarpeBaTenem.




MpogomkeHne Tabnuubl .1

1 2 3 4 5
[P |MNepuoa cnegoBaHus 01-250 [c] !
ynpaBnsoLwmx
MMNyNbCOB
pynna Adu. JlononHuTenbHbIE NapameTpbl HACTPOMKK Npubopa
uSP | CkopocTb n3MeHeHust 0-9999 [ea.n3m/muH] on
ycraBku” 0 MapameTp OTKMIOYEH
[AEL | Pexum perynuposaHus Pod MA-perynaTop Pd
anaF [BYXNO3MUMOHHbBIN perynsaTop
HYSE |Tuctepesuc 0-9999 [eq. nam.] o
[ABYXMO3ULIMOHHOTO
perynsitopa’”
on§Et | CocTosiHue Bbixoaa B on BKITIOYEH oFF
pexvMme»ocTaHoBKa oFF BbIKIOYEH
perynupoeaHusi»°®
anEr |CocTosiHve Bbixoaa B on BknioyeH oFF
pexUMe»oLnGkar” ofF BbIKIIOYEH
rARP | Pexnm 6bicTporo on BkntoueH oFF
BbIXOAa Ha ycTaBky® ofF BbIKIIOYEH
P MNonoca 0,001 - 9999 [eq. nam.] 3nn

MPONOPLMOHANTBHOCTH
M a-perynsitopa™®
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MpogomkeHne Tabnuubl .1

1 2 3 4 5
C WHTerpanbHasa 0-3999 [c] oo
noctosiHHas NMO-
perynsTtopa*
d OundbdepeHumansHas 0-3999 [c] 20
noctosiHHasa M-
perynstopa”
dh |3oHa 0-200 [ea. nam.] on
HEYYBCTBUTENBHOCTU
Ma-perynsitopa™*
al -1 |MuHumanbHas ot0poanl-H [%] o
BbIXO4Hasi MOLLHOCTb
(HWKHWI Npegen)
ol -H |MakcumaneHas oT aL-L no 100 [%] g
BbIXOOHast MOLLHOCTb
(BepxHuit npeaen)”
orl |MakcumanbHas 0,2 -100,0 [% /c] oo
CKOPOCTb USMEHeHNs
BbIXOAHON MOLLHOCTM
ruEr | 3HayeHve BbIXOAHOMN 0-100 [%] o
MOLLHOCTM B COCTOSIHU
«oLumbKay
AdSE | CocTosiHMe BbIxoda B rnuSE 3afaHHoe napameTpom awSk AuSE
peXuMe»0oCTaHoBKa a rocregHee sHayeHve
perynmpoBaHus» BbIXOAHOTO CUrHana
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MpogomkeHne Tabnuubl .1

1 2 3 4 5
AuSE | 3HayeHue BbIXoaHOM 0-100 [%] o
MOLLHOCTM B COCTOSIHUM
«OCTaHoBKa
perynuposaHusi»”*
1 bR |Bpems gnarHocTukm 0-9999 [c] n
0ob6pbiBa KOHTYpa 0 dyHKUMA onpegeneHust obpbiBa
KOHTYpa He paboTaeT
! bAR | WnprHa 30HbI 0-9999 [eq. nam.] nn
OnarHocTukm obpbiBa
koHTypa" ¥
pynna Lonn. MapameTpbl o6meHa no nHTepdeiicy RS-485
bPS | CkopocTb 06MeHa 2.4,4.8,9.6,14.4, [kBuT/c] {62
[aHHbIMU B CETU 19.2, 28.8, 38.4, |[domkHa COOTBETCTBOBATL
57.6, 115.2 CKOPOCTU OOMEeHa JaHHbIMMU,
YCTaHOBIIEHHON B CETU
R En |OnuHa ceTeBoro agpeca 8 [6uT] Bh
11
rSdl | 3agepxka oTBETOB NO 1-45 [mc] 20
cetu
Add- |bBasoBbin agpec 0 -2047 3anpelyaeTcs ycraHaBnuBaThb Iy

npubopa B cetu
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ofMHaKoBble HoMepa
HecKomnbKuM npnbopam B OAHON
LUNHe




OKoH4YaHue Tabnuubi IN.1

1] 2 | 3 | 4 [ 5 ] 8
I'pynna LAAn. NapameTpbl pyuyHoro ynpaenenus MUO-perynsTopom
a-Ed4 |BbixogHow curHan MNI- onpepensieTcs [%] Ha LMY o6o3HayeHne oo
perynsitopa napameTpamu napameTpa He oTobpaaeTcst
ol-Lval-H
a Tekyllee 3HaveHne oo- mnno [%] MapameTp He -
BbIXOAHOW MOLLIHOCTU yCTaHaBnnBaeMbln, a
NMNO-perynatopa VMHOWLMPYEMBIN
pynna SEL-. MapameTpbl cekpetHocTn PASS = {00
EdPE | 3awmTta oTaenbHbIX on BKJTOMEHa oFF
napameTpoB OT oFF BbIKIOYEeHa
npocmoTpa 1
N3MEHEHMUN

T NapameTpbl 0TOGPaxaloTCst C AECHTUYHONM TOYKOM, MOMOXEHUE KOTOPON OnpeaeNiseTcs napamMmeTpoMm
dF.

2 NapameTp oToGpaxaeTcs ToNbLKO Anst NpUGopoB ¢ BY aHanorosoro Tuna.

¥ NapameTpbl oToBpaxatotcs npu Lkl = anaF.

) NapameTpbl oToGpaxatotcst npu Lakl = Pid.
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MpunoxeHne O
Bo3MOXHbIe HeucnpaBHOCTHU

Mpwn onpo6oBaHun Npubopa HEKOTOPbIE ero HEUCMPABHOCTU MOXET ANArHOCTUpOBaTh:

- Err.5- ownbka Ha Bxoge;

—  Er.Rd — owmbku BHYTpeHHero npeobpasoBaHus;

-  Er.32 - owmbka reHepaumm.

0.1 Owunbka Ha BxoAe BO3HWKAET MNPU BbLIXOAE W3MEPSEMON BeNMYMHBI 33 BEPXHIO WUnn
HWDKHIOIO TpaHuuy Auana3oHa usamepeHusi (cM. Tabnuuy 2.2) unu npu BbIXode M3 CTpos AaTyvka
(o6pbIB Mnn kopoTkoe 3ambikaHne TC, obpei TI1, 06pbIB AaTuMka € YHUPULMPOBAHHBLIM BbIXOAHBIM
CUTHaNoM HanpsikeHus, obpbIB WM KOPOTKOE 3aMblkaHWe [aTyvka, OCHALLEHHOTO BbIXOAHLIM
curHanoMm Toka oT 4 po 20 MA). B cnyuyae kopoTtkoro 3amblikavus TI Ha LMY oTtobpaxaetcs
TemnepaTtypa «XOfIo4HOro cnasl», paBHasi TemnepaType BbIXOQHOrO pasbema npubopa. B cnyuvae
o6pbliBa MK 3aMblkaHWs AaTymKa (MK NUHWIA CBA3M) C YHUPULMPOBAHHBIM BbIXOAHBIM CUrHaNoMm Toka
oT 0 go 5 MA, ot 0 go 20 MA, 3amblKaHUsi gaTyMka C YHUPUUMPOBAHHLIM CUrHaNOM HanpspKeHus
0 — 1 B Ha LIMY oTo6paxaeTcsi HUXHAS rpaHuLa ananasoHa nsmepeHust (3HaveHne napametpa cn-L).

Mocne ycTpaHeHWst HencnpaBHOCTM paboTa Nnpubopa aBToMaTUYECKN BOCCTaHABMMBAETCS.

0.2 TMpu pa6ote ¢ TN TMP(B) coobwenune Err. 5 He BbigaeTcs npu Temneparype ot 0 go 200 °C.

0.3 B coctosiHum «owwunbka» (3a uckmoveHnem cpabatbiBaHua LBA) curHan pernctpauum
NpUHMMaEeT MUHUManbHOE BO3MOXHOe 3HayveHue (kod LIAM = 0), 4To cooTBETCTBYET BbIXOAHOMY TOKY
okono 3,7 MA.

0.4 CoobueHne Er.32 BbiBOaUTCA Ha 1 cekyHay ¢ yactoTton 1 pas B 5c. Mpubop ¢ aaHHoM
HeUcnpaBHOCTLIO He MNpekpallaeT MpoLecc perynupoBaHusl, HO BO3MOXHa HekoppekTHas pabota
YHKUUIA, CBSA3aHHbIX CO BpemeHeM (Hanpumep, LBA), a Takke 4yacTuyHas wunu nonHas
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HepaboTocnocobHocTe no cetn RS-485, ocobeHHo Ha GomblMx CcKOpOCTAX obmeHa.

Ecnn

BbIMOSTHEHUE AaHHBIX PYHKLMIA KPUTUYHO, NpnBop HeoBXoaNMO AOCTaBUTb B PEMOHT.
Ta6nuua .1 — Bo3MoXHble HeMcnpaBHOCTU

MposiBneHue Bo3moxHasi npu4mMHa Cnocob ycTpaHeHus
Ha UMY B pexvume HeuncnpaBHOCTb AaTymka 3ameHa gatynka
PABOTA npu O6pbIB UK KOPOTKOE 3aMblkaHne YcTpaHeHne npuymHbl
NOAKIIOYEHHOM TNIMHUN CBSI3W «daTYMK-Npubop» HENCnpaBHOCTU
AaTtynke HeBepHo 3agaH Tvn gatyvka Mo anroputmy, npuBeaeHHOMY B
oTobpaxatoTcs n. 6.2.1.1 yctaHoBUTb Kof,
Erc.5 COOTBETCTBYIOLLUIA NCNOMb3YyEeMOMY

JaTumky

HeBepHoe noakntoyeHne gatymka k
npubopy

MpoBepuTh MO PYKOBOACTBY MO
aKCMnyaTauum cxemy NoAKMoYeHms
npubopa 1 JaT4YMKoB

HeBepHo npon3BeaeHo nogknoyeHne
no ABYXMNPOBOOHOMN CXeme
coeauHeHns npubopa c TC

YCTaHOBUTb NEPeMbIUKy Mexay
knemmamm 3-4

anI NoAKNK4YeH TOKOBOro curHana
OTCYTCTBYET pe3ncTop

MogkntounTs K BXoQy npubopa
Harpy3ou4HbI pe3ncTop
(cMm. MNpunoxexue B)

Ha UMY B pexvme
PABOTA
oTobpaxaeTcs

M3amepeHHast BenuynHa npeBbilLaeT
3HayeHne 999.9 n He MoXeT BbITb
oTobpaxeHa Ha 4-x paspsaHom LMY ¢
ToyHocThio 0,1 °C
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YcTaHoBUTb 3HaveHne 0 B
napametpe dPt




OkoH4aHue Tabnuubi .1

MNMposiBneHue

Bo3moxHas npuinHa

Cnocob6 ycTpaHeHus

Ha UMY B pexvme

I/IsmepeHHaﬂ BelnnynHa MeHblLle

YcTaHoBUTb 3HayeHue 0 B

PABOTA 3HayeHusa —199.9 n He MoxeT ObITb napameTpe dPE

oTobpaxaeTcs oTobpaeHa Ha 4-x paspsigHom LMY ¢

Lo TOYHOCThI0 0,1 °C

3HaveHne HeBepHo 3agaH Tvn gatymka Mo anroputmy, npvBeAeHHOMY B

Temneparypbl B
pexume PABOTA
Ha LY He
cooTBeTCTByeT
peanbHon

n. 6.2.1.1, yctaHOBUTb KOA,
COOTBETCTBYIOLLMIA UCNONb3YEMOMY
AaTymnky

BBefeHo HeBepHOEe 3HaYeHue
napameTpa «CABUI XapaKTEpUCTUKU.

Mo anropuTtmy, NpuBeaeHHOMY B
n. 6.2.1.4 yctaHoBuUTbL Tpebyemoe
3HaveHue napametpa. Ecnu
KOPPEKLMS He HYXKHa, yCTaHOBUTL
SH=00

Mcnonb3syeTcs AByxnpoBogHas cxema
coeguHeHns npubopa c TC

Bocnonb3oBaTbca pekomMeHaaumnaMm
Mpunoxexns B

[Hencrame anekTpoMarHMTHbIX MOMex

OKpaHMpOBaTbL NIUHMIO CBA3U
fartuvka ¢ npubopom, aKpaH
323eMNUTb B OOHOM TOYKE
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MpunoxeHue E
KOcTnpoBka

E.1 O6wwme ykasaHus
E.1.1 KOctupoBka npubopa 3aknioyaeTcsi B NPOBEAEHUW psiaa onepaumii, obecnevnBaroLlmx
BOCCTAHOBIEHME €ro METPOSIOMMYECKNX XapakTepuUCTUK B Criydae U3MEHEHUs! X B XoAe ANUTENbHON

aKcnnyaTauum npuéopa.

BHumaHue! Heo6xoaMMocTb NpoBeAEeHUst IOCTUPOBKU ONpeAensieTcs no pesynstaTam noBepku
npubopa  TOMbKO KBaNUULMPOBaHHLIMU cneuuanucTamm METPOSIOrMYECKUX  Cryxo,

OCYLLECTBNSAOLLMNX 3TY NOBEPKY.
MeToamka I0CTUPOBKM 3aBUCUT OT TUMa UCMOMNb3YEMOro AaTymKa.

Tabnuua E.1
T WcTouyHuk o6pasLoBoro 3HauyeHue Cxema
Mn AaTymka
curHana curHana noaKn4YeHus
MegHble n nnatuHoBble TC MarasuH conpoTtusneHun P4831 100 Om PucyHok E.1
¢ Ro =100 Om
MegaHble n nnatuHoBble TC MarasuH conpotusnexuii P4831 50 Om PucyHok E.1
¢ Ro =50 Om
53 M (0:=0,00426 °C™) MarasuH conpotuenenuii P4831 53 Om PucyHok E.1
c Ro =53 Om
46 M (a=0,00426 °C™) MarasuH conpoTtusneHun P4831 46 Om PucyHok E.1
¢ Rp =46 Om
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OkoHuaHue Tabnuubl E.1

T UcTo4HMK obpasuoBoro 3HauyeHue Cxema
Wn gaTymka
curHana curHana noaK4YeHUs

TN TXK(L), TXA(K) TXKK(J), | OuddepeHumnanbHbli BONbTMETP 40,299 mB PucyHok E.2
THH(N) B1-12 B pexume kanubpatopa

HanpsXeHun
TN TBP(A), TMM(S), OnddepeHumnanbHbIi BONbTMETP 20,146 mB PucyHok E.2
TMMN(R), TMK(T) B1-12 B pexume kanubpartopa

HanpsXXeHun
TN TNP(B) OundbdepeHumnanbHbii BONbTMETP 10,073 mB PucyHok E.2

B1-12 B pexume kanubpartopa

HanpsXXeHui
CwurHan NoCcTOSIHHOro Toka OundbdepeHumnanbHbii BONBTMETP 20 MA PucyHok E.3
ot 0 go 20 MA, oT 4 go B1-12 B pexume kanubpartopa
20 mA TOKa
CwurHan NoCcTOSIHHOro Toka OundbdepeHumnanbHbii BONIBTMETP 5 mMA PucyHok E.3
ot 0 go 5 MA B1-12 B pexume kanubpatopa

TOKa
CwurHan NoCTOSAHHOro OundbdepeHumnanbHbii BONIBTMETP 1B PucyHok E.2
HanpshkeHnst ot 0 o 1 B B1-12 B pexume kanvbpartopa

HanpsXeHun
CwurHan nocTosiHHOro OnddepeHumnanbHbIvi BOMbTMETP 50 mB PucyHok E.2

HanpshxeHns oT MuHyc 50
0o 50 mB

B1-12, B pexvme kanubpaTtopa
Hanps>XeHun
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E.1.2 [Ina npoBeaeHUst 1OCTMPOBKK Ha BXoA npubopa nogaetcs obpasuosbivi curHan. NcTouHmnkn
00pa3uoBbIX CUrHamoB, WX 3Ha4YeHWsl, a Takke TUM CXeMbl MOAKMIOYEHNs, 3aBuCALLEA OT
MCNonb3yeMoro gaTuunka, npusedeHsl B Tabnuue E.1.

E.1.3 Bo Bpemsi OCTUPOBKM MPUGOP BbIYUCISET OTHOLIEHWE MEeXAy MOCTYMNUBLUMM BXOLHbLIM
CUTHanNoM W CUrHamoM COOTBETCTBYIOLUMX OMOPHbIX TOYEK CXeMbl, HasblBaemoe KoaduumeHTom
HOCTUPOBKY.

E.1.4 lMpn npoBegeHun IOCTUPOBKM MPOUCXOAUT onpefereHne KoaPdULMEHTOB HOCTUPOBKU
N3MepUTENbHOM XapakTepuUCTUKM TOro Tuna AaTyvka, KOf KOTOPOro YCTaHOBMEH Ha TEKYLUMA MOMEHT
B napameTpe cn-&. BblUMCNEHHbIE 3HAYEHUs! KO3((PUUMEHTOB HOCTMPOBKM 3arnuChbiBAOTC B
3HEproHe3aBMCHMYIO MaMsATb M UCMOMb3yTCA Kak 6a3oBble MpW BLIMNOMHEHUM BCEX AarlbHENLINX
N3MepPEeHUi C AaHHbIM TUMOM AaTyumKa.

E.2 lNpoueaypa BbluncneHns k03ahhpuumneHToB OCTUPOBKU

E.2.1 Bbluncnenve KoapULMEHTOB HOCTUPOBKM MPOM3BOAMTCS MNPV WU3MEHEHWM 3HaYeHWUi
nporpamMmMupyemMbix napameTpos B rpynne LALA.

[JocTyn K rpynne napaMeTpoB FOCTMPOBKM OCYLLECTBNAETCH Yepes koa 4.

HaxaTb ogHoBpemerHo [MPOM] + + ¥ yaepxusaTh A0 nossrnennst PASS. Knonkamu AN n
ycTtaHoBuTb kof 104.

E.2.2 Tlocne Habopa koga HaxaTb [OPOM. Ha LMY otobpasntca napametp «KOcTupoBka
HaKrnoHa usmepuTesibHomn xapakrepuctuku» LLhd v ero 3HayeHve no ymonuaHuio SkaP.

E.2.3 YcTaHoBWTb 3Ha4YeHne 3TOro napameTtpa B rifn (3amyck HOCTMPOBKM) U HaxaTb [oeor B
TeyeHue 2 ¢ npubop Npou3BOAUT U3MepeHUe 06pasLoBbIX CUrHANOB, MOAKMIOYEHHBIX K OCHOBHOMY
BXOAay.

E.2.4 MNpu nonyyeHnn npaBunbHOro pesynbTata tcTupoBky Ha LIMY oTobpaxaetcs 3HaveHue
napametpa LLbd = 8SkoP, a aona Tl 3HadeHue napameTpa «HOCTUPOBKA CXeMbl KOMMEHCaLMU
TemnepaTtypbl cBOGoAHbIX koHUoB TM» LLhS = SkaP.
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Mpn nonyyeHun HenpaBwumnbHbIX pesynbTatoB Ha LMY nosenseTtcs 3HayeHve napameTtpa
[Lbd = ErL, nokasbiBatowee owubKy CTUPOBKA. puymMHamMy OLWIMGKM HOCTUPOBKM MOXKET 6biTb
HenpaBUIbHOE MOAKIIYEHNE UCTOYHUKA 06pasLoBOro curHana k npubopy, HenpaBunbHOE 3HaYeHVe
06pa3sLoBOro NCTOYHUKA CUrHanMa, a Takke HencnpaBHOCTL npubopa.

E.2.5 MNocne ycTpaHeHWs1 NMpuYMHbl NOSIBNEHUs1 coobLLeHMst 06 olmnbke HCTUPOBKU eLle pas
NpoOBECTU I0CTUPOBKY, NOBTOpUB n. E.2.3.

E.3 FOctupoBka npubopa ansa paboTbl ¢ Tepmonpeobpa3oBaTensiMm CONpOTUBIIEHUs

E.3.1 MNopaknounTb K OCHOBHOMY BXoAy npubopa BMECTO AaTyuka MarasuH COmnpoTMBIEHUS TUNa
P4831 (nnn nogobHbIi eMy € knaccoMm TodHocTh He xyxe 0,05). CoeguHeHne npubopa ¢ marasmHom
Npon3BOANTL MO TPEXNPOBOAHOW CXeMe MOAKII0YEeHNs, cM. pucyHok E.1. ConpoTuBneHvs npoBoAoB
TNIMHUW OOMMKHbI OTNMYaThes He 6onee Yyem Ha 0,05 %.

E.3.2 [Mopatb muTaHne Ha npubOp U YCTaHOBUTL TWM fJartyvka (napametp cn-t),
COOTBETCTBYIOLLUIA UCMONb3YyeMOMY TUMY NEPBUYHOrO NpeobpasoBaTens.

YCTaHOBWTb Ha Maras3vHe 3HayeHuWe COMPOTUBIIEHUSI B COOTBETCTBUU C
Tabnuuen E.1.

MepesecTn Npubop B pexvMM U3MEpPEHUS BXOAHOW BEMUYUHBLI U 4epes
5-10Cc npoKOHTpONMpoBaTb MokasaHus npubopa. ATu nokasaHus JOIKHbI 3|45

o ey
OBEH TPM101

6bITb paBHbl (0,0 + 0,2) °C. /
E.3.3 Ecnn abconioTHas MOrpelHocTb M3MepeHnn B 3TON TOYke
npesbiwaet 0,2 °C, BINOMHMTL onepauum, ykasaHHble B n. E.3.4 n E.3.5. @—o
E.3.4 lMpownssecTtu 1OCTUPOBKY Npubopa, BbIMOMNHASA AeNCTBUSI B NOpsiake R =100 Om (50 Om)
1 NocnefoBaTenbHOCTU, NPUBEAEHHbIX B M. E.2. @ @ @
E.3.5 MNMpownssectu npoBepKy pe3ynbTaToB IOCTUPOBKY,
npokoHTponuposas B pexume PABOTA nokasaHusi BepxHero LMY, koTtopble @ @ @
OomkHbl 6biTb paBHbl (0,0 + 0,2)°C.

E.3.6 BbIKMiouMTh NUTaHWe npuGopa M OTKMIOUUTL OT Hero maraauH |P4831
COMPOTUBIIEHMWIA. PucyHok E.1
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E.4 FOcTtupoBka npubopa aonsa paboTbl ¢ Npeobpa3oBaTensiMyM TePMO3IJNIEKTPUYECKUMUN

E.4.1 MMogkniouuTb K OCHOBHOMY Bxogy npubopa BMecTo gatyvka AuddepeHumanbHbli
BonbTMeTp B1-12 B pexume kanubpatopa HanpsHKEeHUW, WM  aHanorMyHbIi €My WCTOYHMK
06pasL0BOro HanpsXeHNs ¢ Knaccom TodHocTH He xyxe 0,05. CoeaunHeHne npubopa ¢ kannbpatopom
BbIMOSHATL N0 CXEMe, NPUBEAEHHO Ha pucyHke E.2, ¢ cobniogeHMemM nonspHOCTU NOOKMHOYEHNS.

E.4.2 Topgate nuWTaHue Ha npubop M YCTaHOBUTL TWM pfOaTtunka (napameTp cn-k),
COOTBETCTBYIOLLUIA UCMOMb3YyeMOMY TUMY NEPBUYHOrO NpeobpasoBaTens.

YcTaHoBWTE Ha Bblxode BonbTMeTpa B1-12  HanpsikeHue, COOTBETCTBylOLLEe — Tumy
Mcnonb3yemMoro gaTyuka, cm tabnuuy E.1.

OTkniounTe paboTy CXeMbl KOMMEHcauuu TemnepaTypbl CBOGOAHbIX KOHLOB, YCTaHOBMB B
napametpe Yol 3HaueHne ofF. [MapameTp OTKMIOYEHUS CXEMbl KOMMEHcauuu TemmnepaTypbl
cBobogHbIx koHuoB TIM Yol HaxoguTca B rpynne napameTpoB HOCTUPOBKWA, AOCTYM K KOTOPOW
ocylecTenseTcs Yyepes ko 104.

Mepesectn npubop B pexmm PABOTA u uyepes 5—10C NpOKOHTPONMpOBaTbL MOKa3aHUS
np|/|60pa 3711 nokasaHus npu pabote ¢ Tl 4omKHbI ObiTh paBHbI CREAYIOWMM 3HaYEHUSIM:

TXK(L) — (500 # 2)°C; Kanwbpatop OBEH TPM101
- TXA(K) - (975 £ 2)°C; HanpsxeHuii

— THH(N) - (1105% 2)°C; B1-12 "

— TKK(J) - (7186 + 2,0°C; 4

~  TNN(R) - (1694 £ 4)°C; U (D

—  TBP(A_1)— (1269 +4)°C; - 5

—  TBP(A_2) - (1256 + 4)°C;

—  TBP(A_3)- (1281 4)°C;

—  TNP (B) - (1498 + 4)°C;
—  TMK(T) - (388 + 4)°C. PucyHok E.2
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Mpumeyanune — Ana TM TIMM(S) npaBunbHOCTb BBINMOMHEHWUA U3MEPEHUS KOHTPONUPYEeTCs npu
nogade Ha Bxof npubopa obGpasuoBoro Hanpspkenusi 15,00 mB. Mpu aTtom nokasaHus npubopa
OOMXKHbI cocTaBnATh (1452 + 4) °C.

Ecnu norpelHocTb u3aMepeHnin B 3TOW TOYKe NpeBbillaeT npuBedeHHyo B N. E.4.2 BenuuuHy,
BbINOMHUTL OMnepauuu, ykasaHHble B nN. E.4.3 n E.4.4. EcnM norpewHocTb He npeBbllLaet
npuBeaeHHbIX Bbille 3HAYEHWI, OCTUPOBKa He TpebyeTcs.

E.4.3 MpownssecTu 1ocTUpPOBKY Npubopa, BbINOMHSSA AeCTBUS B NOPSAKE U NOCneoBaTeNbHOCTH,
npvBeAeHHbIX B N. E.2.

E.4.4 MNMpoun3secTn NpoBepKy pe3ynbTaToB HOCTUPOBKW, NMPOKOHTponuposaB B pexume PABOTA
nokasaHus BepxHero LMY, koTopble AomKHbI ObITb PaBHbI 3HAYEHWSIM, YKa3aHHbIM B . E.4.2.

BHumaHume! MNpu BbinonHeHun paboT no n.n. E.4.2 - E.4.4 BbIxoaHOE HanpsbkeHne kanubpartopa
OOMKHO OCTaBaTbCA HEU3MEHHBLIM 1 paBHbIM 3Ha4YeHuto, 3agaHHomy B n. E.4.2.

E.4.5 Ecnn norpelwHoCTb M3MepeHuin B 3TOW TOYKe MpeBbilaeT npusBedeHHyo B n. E.4.2
BENUYMHY, MOBTOPHO BbINOMHUTL onepauun, ykazaHHble B n.n. E.4.3 n E.4.4.

E.4.6 CHaTb nuTaHve ¢ npubopa 1 OTKNYUTE OT BXoAa npubopa BonbTmMeTp B1-12.

E.5 OctupoBka npubopa ansa paboTbl ¢ gaTYMKamMun Ry = 1000m + 0,1 %
C BbIXOAHbLIM CUrHANoOM MOCTOSHHOIO TOKa e OBEH TPM101

E.5.1 MogkniouMTe K OCHOBHOMY BXOAy mnpubopa Hanpmend
BMECTO faTumka anddepeHumansHeln BonbTMeTp B1-12 B Bi-12
pexume kanubpatopa Toka, WAM  aHamNOrUYHbIA  emy Bt BT 4
WCTOYHMK 06pa3uoBOro MOCTOSIHHOTO TOKa C  Kraccom L. C) [:]
ToyHocTM He Xxyxe 0,05. CoeguHeHue npubopa c B1-12
BbINOMHATL MO CXeme, NpuBedeHHOM Ha pucyHke E.3, c -
cobnoaeHneM NonsipHOCTN MOAKITIOYEHNS.

Twun MCMOMb3yeMoro pesucTopa C2-29 B,

conpotusnexne 100 Om=0,05 %.

o]

5

PucyHok E.3
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E.5.2 MNogaTb nuTaHne Ha npuGOp U YCTAHOBUTL TWN Aatuvka (napametpe Cn-k),
COOTBETCTBYIOLLMIA MUCMONb3yeMOMY TUMy nepBuYHOro npeobpasoBaTtens. YCTaHOBUTbL B napameTpe
Cn-L 3Hauenue 0.0, a B napameTpe Cn-H 3HadeHue 100.0.

3agatb Ha Bbixode B1-12 3HayeHue TOKa, COOTBETCTBYIOLLEE TWUMY YCTaHOBIEHHOrO AaTyuka
(tabnuua E.1).

MepeBecTn npubop B pPexXuMM U3MEPEHUs BXOOHOM BenuuuHbl K 4Yeped3 5-10c
NPOKOHTPONMPOBAaThb NoKasaHusi Npubopa. ATn NokasaHus AOMKHbI 6biTe paBHbl (100,0 + 0,2) %. Ecnn
NOrpeLIHOCTb U3MEPEHUI B 3TOWN TOYKe MpeBbillaeT NpuBeAeHHOe 3HayYeHue, BbINOMHWUTL onepauuu,
ykasaHHble B n.n. E.5.3. n E.5.4.

E.5.3 lMNpoussectn  toctnpoBky  npubopa, BbIMOMHAS  OEWUCTBMSA B Mopsgke U
nocrnenoBaTenbHOCTW, NPUBEAEHHbIX B N. E.2.

E.5.4 lNpousBectn nNpoBepKy pe3ynbTaToB CTUPOBKWU, MPOKOHTpoNnMpoBaB B pexume PABOTA
nokasaHus BepxHero LIMY, koTopble AomkHbl 66iTe paBHbl (100,0 + 0,2) %.

BHumanue! lMpu BbinonHeHnn pabot no n.n. E.5.3 - E.5.4 BbixogHoOW TOK Kanubpartopa AOIKeH
oCTaBaTbCst HEM3MEHHBLIM U PaBHLIM 3Ha4YeHuIo, 3agaHHomMy B n. E.5.2.

E.5.5 BblknounTb nuTaHne npuéopa npuéopa 1 OTKIHYUTL OT HEro BonbTMeTp B1-12.

E.6 KOctupoBka npubopa Ana paboTkbl ¢ AaTYMKaAMKU C BbIXOAHbLIM CUTHarIOM NOCTOAHHOIO
HanpsKeHus

E.6.1 MogkmiounTb K OCHOBHOMY Bxogy npubopa BMecCTO JdaTyvka AuddepeHumanbHbli
BONbTMETP B1-12 B pexume kanvbpaTtopa HanpsKeHWs, NN aHanornyHbIN emy MCTOYHUK 06pasLIOBOro
MOCTOSIHHOTO HanpshkeHWs C Krnaccom ToyHocTn He xyxe 0,05. CoeguHenne npubopa c B1-12
BbINOMHATL MO CXeMe, NpUBEAEHHON Ha pucyHke E.2, ¢ cobniogeHnem nonsipHOCTH NOAKIIOYEHMSI.

E.6.2 Mogatb nuTaHne Ha npuBop W YCTaHOBUTL TUM AaTyuvka (napametp cn-&),
COOTBETCTBYIOLLMIA MCMOMNb3yeMOMY TUMy MEepPBUYHOrO npeobpasoBaTtens. YCTaHOBUTbL B napameTpe
Cn-L 3Hauenue 0.0, a B napameTpe Cn-H 3HadeHune 100.0.

3apgatb Ha BbIxode kanubpatopa 3HauyeHue  HanpshkeHus, COOTBETCTBylOLlee  Tuny
YCTaHOBINEHHOIO AaTynka, cMm. Tabnuuy E.1
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MepesecTn npubop B pexkum PABOTA 1 yepe3 5 — 10 ¢  NpOKOHTPONMpoOBaTh NokasaHus npudopa.
3TV nokadaHust JOMmkHbl 6biTb paBHbl (100,0 £ 0,2) %. Ecnn norpelHocTb UsMepeHuii B 3TON Touke
npeBsbIaeT NpuBeAeHHOE 3HaYeHne, BbINONHWUTL onepauumy, ykasaHHele B n. E.6.3 n n. E.6.4.

E.6.3 lMpoussectn  tocTvpoBKY  npubopa,  BbIMOMHAS  OEWCTBUSE B nopsigke W
nocneaoBaTenbHOCTU, NPUBEAEHHBIX B M. E.2.

E.6.4 lNpousBectn NpoBepKy pe3ynbTaToB CTUPOBKWU, MPOKOHTponuposas B pexume PABOTA
nokasaHus BepxHero LMY, koTopble gomkHbl 6biTb paBHbl (100,0 £ 0,2) %.

BHumaHume! lNpu BbinonHeHun pabot no n.n. E.6.2 - E.6.4 BbIxogHOE HanpsbkeHue kanvbpartopa
[OIMKHO OCTaBaTbCS HEN3MEHHbIM 1 PaBHbLIM 3Ha4YeHuIo, 3aaaHHoMy B n. E.6.2.

E.6.5 BbikntounTtb nuTaHne npubopa v OTKIMIOYNTL OT Hero BonbTmeTp B1-12.

E.7 lOctnpoBka pAaTyumka TemnepaTtypbl CBOOOAHbLIX KOHUOB mnpeoGpa3oBatenen
TepMO3NeKTPU4ECKNX

E.7.1 MogkntounTb, cobniogas MONSPHOCTb COEAMHEHMS, K OCHOBHOMY BXxody npubopa
cBobopHble koHubl TI. MomecTnth paboumn cnan T B cocya, codepxalimii cMecb NMbAaa U BoAbl
(temnepatypa cmecu 0 °C).

E.7.2 MNogate nuTaHne Ha npubop M yCTaHOBUTL TUM Jartyvka (napameTtp cn-k),
COOTBETCTBYHOLLMIA TUNY noAgkntoveHHoro TrI1.

E.7.3 Mepeectn npubop B pexum PABOTA u nocne nporpesa npubopa B TedeHne 20 MUHyT
NPOU3BECTU KOCTUPOBKY AaTyvka TemnepaTypbl CBOGOAHbLIX KOHLOB, ycTaHoBuB napametp [LhS B
3HaueHue rlin 1 HaxaB KHOMKY [oPor],

Bkniounte aBTOMaTtnyeckyto koppekumio SC TIM no TemnepaType ero cBOGOAHbBIX KOHLIOB,
ycTaHoBMB B napametpe YLl sHayeHue on.

E.7.4 Tpoussect npoBepky pe3ynbTaToOB OCTUPOBKWA, MPOKOHTPONMUPOBAB B  pexume
N3MepeHusa rnokasaHns Ha BepxHem LMY, koTopble [OMKHbI ObiTb paBHbl 3HayeHuntio 0°C c
abcontoTHOM norpeLlHocTbio He xyxe 1,0 °C.
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E.8 KOcTtupoBka BbIXOAHbIX YCTPOUCTB Buaa «U» n «¥Y»

E.8.1 Mogkntounte BY Bupa «WU» (LAl «napametp-Tok 4 - 20 MA»); BY Buga «Y» (LAM
«napameTp-HanpsbkeHue 0 - 10 B») no cxemam, npnBeaeHHbIM Ha pucyHkax E.4 — E.7.

HanpspkeHne WCTOYHMKA NWUTaHUSA OOMKHO nexaTb B AuvanasoHe 15 - 28 B. B kayectBe
N3MepuTens HanpshkeHns MoxeT ObITb Mcnonb3oBaH nNpubop Ans kannbposkn BonbTMeTpos P3003
WnNu nHow NpMbop TOro e knacca ¢ paspeLuatoLlen cnocobHocTbio 0,001 B.

E.8.2 BbluucneHve koadULIMEHTOB HOCTUPOBKA MPOU3BOAUTCS MPU U3MEHEHUN 3HaYeHUi
nporpamMupyemMbix napameTpos B rpynne LALA.

[na poctyna K rpynne cnegyeT OQHOBPEMEHHO HaXaTb KHOMKU + + "
yoepxusatb fo nosisnexnus PASS.

KHonkamu 7] ycTaHoBuTb kog 104.

E.8.3 MNocne Habopa koaa HaxaTb [oFoT,

OBEH TPM101 OBEH TPM101
+Unur +Unmr
[ ~Unu | [C-Umnr
o — L} o 3 )
Fom ) O o =500 D
@ e eI\ © o o ||\
© 0 o6 |-* © 0ol |t
MCP-63 P3003 MCP-63 P3003
PucyHok E.4 — NopgknioyeHue BY1 Buga «U» PucyHok E.5 — NMogknioueHne BY2 Buga «N»

96



OBEH TPM101 OBEH TPM101

> +Unur +Unur
Ry=3-5k0Om Ry=38-5k0m
E] > =Unur D l =Unur
P3003 P3003
PucyHok E.6 — NogknioueHne BY1 Buga «Y» PucyHok E.7 — NMoakntoueHne BY2 Bupa «Y»

E.8.4 [1nsa toctupoBku BY1 kHonkamu 7 BblOpaTh napameTp «KoadpuumMeHT 1CTUPOBKU

MUHUMAnbHON rpaHuubl BbixogHoro curHana ans LAM 1» C -0 WNsveHas sHaueHue napamertpa,
[06UTbCA, 4TOObI NOKa3aHUs BONbTMETPA PaBHANUCH:

— 2,0 B npu toctnposke LIAI «napameTp — Tok 4... 20 MA»;

— 0,0 B npu toctuposke LJAT «napameTp — HanpsbkeHue 0...10 Bx».

Haxatb KHOMKy OPGT. Ha LMY otobpasutca napameTp «KoadhduLMEHT OCTUPOBKM
MaKCUMarbHON rpaHuLibl BbIXoAHOro curHana ans LIAM 1» C - 1
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E.8.5 NameHsis sHaueHve napameTpa ¢ - {, 4o6nTbes, 4ToBbI MoKasaHysi BOSIbTMETPA PaBHSIUCS:

— 10,0 B npu toctuposke LIAI «napameTp — Tok 4... 20 MA»;

— 10,0 B npwu toctnposke LIAM «napameTtp — HanpsbkeHne 0...10 Bx».

HaxaTb KHOnKy [mpPor,

E.8.6 [ns tocTupoBkM BY2 BbINONMHUTL AeNCTBUsi, onucaHHble B n.n. E.8.2-E.8.5, nogobpas
COOTBETCTBEHHO 3HayeHusi napameTpoB «KoadppuUMEHT HCTUPOBKM MUHMMArBbHOW rpaHuLbl
BbixogHoro curHana ans LAM 2» — ¢ 2-0, «KoadduumeHT HoCcTUPOBKM MaKCMManbHOM rpaHuLibl
BbIXOAHOro curHana ansa LIAM 2» — C 2- .

E.8.7 [Ins BbIxo4a 13 pexuma CTUPOBKN yAEPXKNBaTb KHOMKY B TeuyeHue 6 C.

OTKNIOYNTE MUTaHMe npubopa 1 OTKIMIoYNTE 0OOpYAOBaHUE.
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