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HacTtosiiee pykoBOACTBO MO 3KCMfyaTaumyM npegHasHayeHo ANns O3HaKkoMIieHus obcnyxuBatoLiero
nepcoHana ¢ yCTpOMUCTBOM, MPUHUUMOM AENCTBUSA, KOHCTPYKUMEN, NOPSAKOM 3KCnnyaTauum u obecrnyxmsaHus
undpposoro TemnepaTypHoro pene TP-101 (B ganbHerwem no Tekcty «npubop», « TP-101» nnn «npubop
TP-101»).

1 HABHAYEHUE

Linpposoe TemnepatypHoe perne TP-101 npegHasHavyeHO ANS U3MEPEHUS U KOHTPONS TemnepaTypbl
YCTPOWCTBA MO YeTblpeM He3aBUCUMbIM AaTyukam, noakmoyaemMbiM No ABYX- UMW TPEXNpPOBOOHOW CXeme, C
nocnegyowum oTtobpaxeHveMm Temnepatypbl Ha gucnnee. MoxeT OblTb MCNONb30BAHO B PasfNYHbIX
OTpacnsax NPOMbILLIIEHHOCTU, KOMMYHAarbHOIO U CeMnbCKOro Xo3amncTea.

MpnGop NO3BONSAET OCYLLECTBNATL CneaytoLme QyHKUNN:

n3mepeHune temnepatypbl NO YeTblpeM HE3ABUCMMbIM KaHalriamMm C NOMOLLbIO CTaHAAPTHbIX AAaTYUKOB,

perynmpoBaHme TeMmnepaTtypbl MO NPONOPLMOHANbHO-NHTErpanbHo-guddepeHumnansHomy (ML)
3aKOHY, C BbIXOOHbIM KITHOYEBbLIM 3f1IEMEHTOM (pene);

ABYXNO3ULIMOHHOE perynupoBaHne TemnepaTypbl;

oToOpaXeHne TeKyLlero WU3MepseMoro 3HayeHust TemnepaTypbl Ha BCTPOEHHOM CBETOAMOLHOM
LMGPOBOM MHAMKATOPE;

nepefady KoMmnblOTEPY 3HAYEeHUSI M3MEPEHHbIX TemnepaTyp
ctaHgapTHomy npotokony Modbus RTU;

onpegeneHne obpbiBa UM 3aMblKaHUS NIMHUIA MOAKIHOYEHHbIX AaTYMKOB;

LMdpoByO MNbTpaLMIO N KOPPEKLMIO N3MEPSEMON TEMNEPATYpbI;

nporpamMmmMmpoBaHne KHoMKaMmmn Ha nuueBor naHenu u yepes MK;

COXpaHeHne HaCTPOEK NpY OTKIIOYEHUN NUTaHUS;

3alumMTa HacTpoeK OT HECAHKLMOHNUPOBAHHbIX U3MEHEHUN.

KOHTPOJITIMpyEMbIX OaT4YMKOB MO

TP-101 umeeT yHuMBepcanbHOE MUTaHWE U MOXET MCMNoNb3oBaTb Nboe HanpskeHue oT 24 o 260B,
He3aBMCUMO OT NOMSIPHOCTMW.

B kayectBe gatymkoB Temnepatypbl TP-101 MoXeT ncnonb3oBaTh cnegyoLwme TUnbl:

Tabnuua 1
HomuHanbHoe | YcnoBHoe 0603HauYeHUe HOMUHANBLHOW CTaTU4eCKon [nanazoH
3HavyeHue XapaktepucTukm npeobpasosanusa (HCX) n3MepsIeMbIx
Tun TC conpo(')rl;lcazngl-(l)wﬂ & wapodfd TemnepaTyp
npum om » RU, xodalichae MeXxayHapoaHoe °C
W100 = 1,3850 | W100 = 1,3910
50 50r1 Pt50 Pt'50 -50...+200
MnaTtuHa 100 1000 Pt100 Pt'100 -50...+200
500 5001 Pt500 Pt'500 -50...+200
1000 10000 P11000 Pt'1000 -50...+200
W100 = 1,4260 | W100 = 1,4280
Megpb 50 50M Cubs0 Cu’50 -50...+200
100 100M Cu100 Cu100 -50...+200
W100 = 1,6170
100 100H Ni100 -50...+180
Hwukenb 120 120H Ni120 -50...+180
500 500H Ni500 -50...+180
1000 1000H Ni1000 -50...+180
W100 = 2,0805 | W100 = 2,0805
fpyve 990 npn 25°C | 807 npw 0°C PTC1000 EKS111 -50...+100

W100 — omHoweHue conpomusneHusi 0amyuka rpu 100°C k conpomusrneHuto ripu 0°C (W100 = R100 / RO)

2 TEXHWHECKUE XAPAKTEPUCTUKUN

2.1 OCHOBHbIE€ TEXHUYECKME XapaKTEPUCTUKM yKa3aHbl B Tabnuue 2.




Tabnuua 2

HanpsixeHne nutaHus, B

24 — 260 AC/DC

PekomeHLOBaHHbIN NpegoxpaHnTens Angd 3awmTthbl npubopa, A

1

Tvn gaTynkoB, NCMONb3yEMbIX Afst UBMepPEeHUsi TeMnepaTtypbl

Pt50, Pt100, Pt500,
Pt1000, Cub0, Cu100,
Ni100, Ni120, Ni500,
Ni1000, PTC1000

KonnuecTBo nogknoyaemMbiX 4aTYMKOB, LLUT.

1-4

Cxema noAgksnoyeHnss 4aTYNKOB

2/ 3 npoBogHas

ﬂ,J'IVIHa nposoaa gat4dmka B 3aBUCUMOCTUN OT CXEMbI BKITIOYEHUA, M

2-x npoBogHast 4o 5
3-x npoeogHas go 100

KonnyecTBo BbIXOOHbIX pene, LWT. 4
Bpemsi XxpaHeHWs gaHHbIX, NET, HE MeEHee 10
MorpelwHoCTb M3MepeHnst Temnepartypsbl, He 6onee °C +2
[OwanasoH nsamepsemMblx Temnepatyp, °C oT MmuHyc 50 go +200
TecT BbIXO4HbIX pene ecTb
RS-485 MODBUS RTU ecTb
ML — perynupoBaHue C KN4YeBbIM 311IEMEHTOM (pene) ecTb
[BYXNO3MLMOHHOE perynmpoBaHune ecTb
Bpems namepeHusi kaHana, cek. <0,6
CrteneHb 3awWunThbl: - Kopnyca IP30
- KNEMMHMKa IP20

Knnumatnyeckoe ncnosHeHne ¥3.1
MoTpebnsemasn MowHOCTb (nog Harpyskon), BA, He Gonee 4.0
Macca, kr, He 6onee 0,370
FabapuTHble pa3mepbl, MM 90 x 139 x 63
KoMMyTaUMOHHbI pecypc BbIXOAHbLIX KOHTAKTOB:

- anekTpudeckuin pecypc 10A 250B AC, pas, He MeHee 100 TbIC.

- anekTpudecknin pecypc 10A 24B DC, pas, He MeHee 100 TbIC.

MoHTax Ha ctaHgapTHyo DIN-penky 35mMm

MonoxeHune B NPOCTPAHCTBE NPOU3BONbHOE

XapaKTepM CTUKa BbIXOAOHbLIX KOHTAKTOB

Cos ¢ Makc. Tok npu U~250B Makc. MoLH. Makc. Hanp.~

Makc. Tok npyn Unoct=30B

1,0 10 A 4000 BA 440 B

3A

2.2 lMpwnbop npegHasHaveH Ans aKcnnyaTtaumm B Crieqyowmx yCnoBusix:
- TemnepaTypa okpyXxatowen cpegbl ot MuHyc 35 o +55 °C;
- Temnepatypa xpaHeHusa ot MuHyc 45 go +70 °C;
- aTmocdepHoe aasneHue ot 84 no 106,7 kla;

- OTHOCUTENbHAas BNaXHOCTb Bo3ayxa (npu Temnepatype 35 °C) 30...80%.

3 YCTPOUCTBO M NPUHLMIN OEACTBUA

3.1 YCTPOMCTBO TP-101

CooTBeTCcTBME Ha4YepTaHUss CUMBOMOB Ha LMPOBOM MHAMKaTope BykBam faTUHCKOro andasuta

npuBeaeHo Ha pUcyHke 3.

RBLdEFLRHC JVLNnnoPY9rSEULYL

AbCAdEFGHIJKLMnoPqrStUvwXYZ

PucyHok 3 - CooTBeTCTBME HAaYepTaHUA CUMBOSIOB Ha UM POBOM MHAUKaTope GykBam

naTuHcKoro andasunta

3.1.1 KoHcTpyKuUuusa

Mpnbop KOHCTPYKTMBHO BbINOMHEH B NNacTMaccoBOM Kopryce (9 moaynemn Tuna S), npeaHa3HayeHHOM
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ansa kpennenust Ha DIN-periky. Ockns kopnyca ¢ rabapuTHbIMU U YCTaHOBOYHBIMY pasMepamMm NnpuBeLeH Ha
pucyHke 3.1.

49

139 35

45
654

PucyHok 3.1 - [abaputHble pa3mepbl npubopa

3.1.2 UHpmKauma m ynpaBneHuve
Ha pucyHke 3.2 npuBegeH BHELLHMIA BUA NnLeBon naHenu npmbopa TP-101

Q @

) HETBIPEXKAHANBHOE TEMNEPATYPHOE PENE

@ “@ PENE BKIVOTKN ‘?AEH‘ 1 1 0 °C @ B
®

@ OTKA3 OATUMKA

®—-@ ycTaHoBKA g .
@@ CBri3b Rs-4ss TP-101 m ‘@ \./
MEHIO  BBOA
® ®

1 — MHOUKaTOp HOMepa TeKyLLEro kaHana oTobpaxKeHns;
2 — ceMUCErMeHTHbIV LnMppoBO NHANKATOP;
3 — KHOMKa BBepX;
4 — KHOMKa BHUS3;
5 — kHoMka BBOAA, MCMOMb3YETCA B peXnme nporpaMmMmmpoBaHust Nnprudopa;
6 — KHOMKa BX04a B peXunm NpocmoTpa 1 nporpaMmmMmmpoBaHus npubopa;
7 — HOMKaTOP BKIHOYEHNS] U aKTUBHOCTU CBA3N No RS-485;
8 — HAMKaTOp BKIIKOYEHMS peXnma NnporpaMmM1MpoBaHns NapameTpoB;

9 — nHaQuKaTop OTKa3a AaT4MKOB;
10 — HOUKaTOP BKITHOYEHMS (OTKINIOYEHUS) perne.

PucyHok 3.2 - Jlnuesaqa naHens TP-101

YnpasneHue npubopomM ocyLLLECTBNAETCA crieayowmm obpasom:

e ONA NepeknioYeHnsa Mexay KaHanamm ncrnonb3yrTcs KHOMKK l] ;

e NS BXOAA B PeXUM NpocMoTpa napameTpoB - KHOMKa s

e AN BXOOA B PEXUM U3MEHEHWs napamMeTpoB - HaxaTb W yAepXuBaTb B TeYeHUe 7CeK. KHOMKY @
npv 3TOM JOJSPKEH 3aropeTbCs MHOUKaTop “ycTaHoBKa” (pv&rox 3.2 no3.8).

e [I151 COXPAHEHMST M3BMEHEHHOTO 3HAYEHMST — KHOMKa Lob;
e MPU OTCYTCTBUM HaxaTtwii nobon us kHonok B TeyeHune 20c, TP-101 otobpasut Hagnuce SHE (B
TeyeHue 1 c), u nepengeT B UCXOOHOE COCTOSIHME.

3.2 MPUHUMN OENCTBUA M OBPABEOTKA BXOOHOIO CUMHAJA

3.2.1 MpwvHUMN gencreuA

B npouecce pabotbl TP-101 npon3BoanT ONpoC BXOAHbLIX AATYMKOB, BbIYUCIAA MO NOYYEHHbIM OAHHBIM
TeKyllee 3Ha4YeHne TemnepaTtypbl, oTobpaxaeT ee Ha LMpPOBOM UHANKATOPE U BblgAeT CUrHarbl ynpaBneHus
Ha perne COOTBETCTBYIOLLIErO kKaHana.

3.2.2 O6paboTka BXOOAHOro cMrHana
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CwvrHan, nonyyeHHbIN ¢ fgaTymka, npeobpasyeTcsa B LMPOBOE 3HAYEHME TemMnepaTypbl.

[nsa ycTpaHeHus Ha4vanbHOW MOrpeLHoCcTM npeobpasoBaHMs BXOAHbLIX CUTHANOB M MOrpeLlHOCTEN,
BHOCMMbIX COEOWHUTENbHbIMX MPOBOAAMK, W3MEPEHHOE MpPUOOPOM 3HaYeHUEe MOXET ObITb OTKOp-
pektnposaHo. B TP-101 ecTb ABa Tuna KoppeKuun, NO3BONSAIOWNX OCYLLeCTBNATb COABUM UMW HaKIOH
XapaKTEPUCTUKM Ha 3a4aHHYyI0 BENUYMHY, HE3ABUCMMO OIS Ka40ro BXoAa.

3.2.3 Koppekuus nuamepeHum

3.2.3.1 Onsa komneHcaumm norpewHocten AR = (RO - RO.TC), BHOCUMbIX CONPOTUBNEHNEM MOABOASALLMX
npoeogoB RTC, kK KaXaomy M3MEpeHHOMY 3Ha4yeHuo TemnepaTypbl Tusm npubaBnseTca 3agaHHOEe MNofb-
3oBaTenem 3Ha4veHue . Ha pucyHke 3.3 npuBegeH npumep capura xapaktepuctukm ons gatyduka Pt100.

Mporpammupyemsie napametpsl oH 1,5H2 5H3 5H4,

3.2.3.2 [nsa komneHcaumu norpeLuHocTen AaT4MKkoB Npu OTKNOHEeHUN 3HadeHns W100 OT HOMUHaSbHOMo
Kaxgoe nU3MepeHHoe 3HayeHwe napameTpa Tuam yMHOXaeTCs Ha 3adaHHbI Norib3oBaTenem MonpaBOYHbIN
KoadpdpuumeHT a. KoapdumumneHT 3agaetca B npegenax ot 0,50 go 2,00. Ha pucyHke 3.4 npuBeaeH npumep
NM3MEHEHMS HaKIoHa XxapakTepucTukm ansa gatymka Pt100.

Mporpammupyemsle napameTpsl EU f, EUC, EL3, EUN.

T,°C , T.*°C
: s i 7
100k 5es oppesipm // 100 - 63 //
e i s 4
80 ," 80 F 7
E y; L //
60 | 2/ 60 |-
. F 7\ , S\ ctomonen
el \ =M a
I| 4of / 40 | //
d o 2f 7 0l S
o /
7 20 40 60 80 100 Tiow: °C 0 20 40 60 80 100 Tusm: °C
(103,90) (Rvc: om) (100) (103,90) (Rrc: Owm)
PucyHok 3.3 PucyHok 3.4

3.2.4 UundpoBon chunbtp
[INs yNyyleHNs SKCMyaTaLMOHHbIX KauyecTB, BXOAHbIX CUTHANoB, B NpuBope UCMOMb3yloTcs LdpoBble
OUNLTPbI, NO3BONSIOLME YMEHBLLUUTB BRVSIHWE CIy4aiiHbIX MOMeX Ha U3MepeHVe TeMnepaTypbi.
MporpaMMupyeMble napaMeTpbi:
- nonoca umdposoro dunbtpa Fb | Fbe, Fb3, FhY;
- NocTosiHHast BpemeHu umdpoeoro dunbtpa FE | Fed, FEJ, FEY,

Ans kaxdozo0 exoda ¢hunbmpbl HAaCMpauearomcsi He3aguUcuMmo.

3.2.4.1 Tlonoca ungpoBoro punbTpa NO3BONAAET 3alUNTUTL NBMEPUTESTbHBIN TPaKT OT €AUHMYHBIX NOMEX
n 3apaetcs B rpagycax Lenbcua (°C). Ecnv namepeHHoe 3HavyeHne Tusm oTnnyaeTca oT npeablayLiero
Tuam—1 Ha BenuuuHy, GonbLUY0, YeM 3Ha4YeHue napameTpa Fb, TO Npubop npuceBamBaeT emMy 3Ha4YeHue,
paBHoe (Tuam + F b) (pucyHok 3.5). Takum 06pa3om, xapakTepucTuKka CriaxnBaeTcs.

Kak BugHO 13 pucyHka 3.5, Manas wmpuHa nonocbkl punbTpa NpMBOAUT K 3aMeaneHunio peakumm npubopa
Ha ObIcTpoe M3MeHeHue TemnepaTypbl. [103TOMY NpyM HU3KOM YPOBHE MOMEeX unu npu paboTte C ObICTPO
MEHSILWLMMUCS TeMnepaTypammn, PEKOMEHAYETCS YBENMYNTL 3HAYEHME napameTpa U OTKITYNTbL 4ENCTBUE
nonockl unbTpa, ycraHosue B napametpe Fb | (Fbc, Fb3, FbY) apayenme 0. Mpu pabote B ycrosusix
CUNbHbIX MOMEX ANSA YCTPpaHeHWst UX BNUSAHMA Ha paboTy npubopa, HEOOGXOOUMO YMEHbLLUUTbL 3HAYeHWe
napameTpa.

3.24.2 Uwncposon cunbTp yCTpaHSeT LIYMOBble COCTaBMndAlOWMEe CurHana, OCyLlecTBNdasa ero
3KCMOoHeHuunanesHoe crnaxmsaHne. OCHOBHOW XapakTePUCTUKON IKCMOHEHUManbHOro omnbTpa sBnseTca
Tdh — NOCTOsIHHAS BpeMeHu undposoro dunbTpa, napametp FE | (FEc, FE3, FEY) - untepsan, B TeueHne
koToporo Temnepatypa gocturaet 63,2% vamepeHHoro aHavyeHus Tusm (pUcyHOK 3.6).

YMeHblieHne 3HadeHusa T npuBoauT Kk 6onee ObicTponm peakumm npubopa Ha CckaykoobpasHbie
N3MEeHEeHNs TeMnepaTypbl, HO CHUXKaeT ero NMOMexXo3aLULLEHHOCTb. YBenMyeHme T nosbiwaeT
NHEPLMOHHOCTb NpMbopa, LWyMbl NPy 3TOM 3HAYUTENBHO NOAABMEHDI.



T,°C
L CKRNEK TEMNepaTypel, 7 =0 ¢
\ =le
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-
0
tc
PucyHok 3.5 PucyHok 3.6

3.2.5 [1ByxnO3MLNOHHbLIN perynsaTop (ABYXNO3ULMOHHOE perynmpoBaHue)

Mpubop B pexxmme ABYXMNO3ULNOHHOIO perynupoBaHusa pabotaeT no O4HOMY U3 ABYX TUMOB FOrMKN
(pucyHok 3.7):

e Jlornka Ne1 (HarpeBaTenb) NpUMeEHsieTCa Ans ynpaBneHna paboton HarpesaTens (Hanpuvep, TOHa)
UNN CUrHanNM3aumMm o TOM, YTO 3HaAYEeHNe TekyLlen TeMmnepaTypbl TTek MeHbLUe yCTaBku TycT.

Mpn 3TOM BbIXOOQHOE perie nepBoHa4YanbHO BKAOYAETCA Npu 3HaveHusiX Ttek < Tyct — HS, BbiknoyaeTcs
npu Ttek > Tyct U BHOBb BKNtoYaeTcs npu Ttek < Tyct — HS, ocyliectBndas TeM cambiM OBYXMNO3ULMOHHOE
perynupoBaHue no ycrtaBke Tyct ¢ rmctepeancom HS.

e Jlormka Ne2 (oxnaguTenb) npuMmeHAeTcs ANa  ynpaeneHuss paboTton oxnagutens (Hanpumep,
BEHTUNATOPA) WM CUrHanM3aumm O MpeBbIWEHUN 3HavyeHus ycTaBku Tyct. [Mpy 3TOM BbIXOOHOE perne
nepBoOHa4yanbHO BKMOYAETCH Mpu 3HadeHusax Ttek > Tyct + HS, BbikntoyaeTca npu Ttek < TycT M BHOBb
BkrntovaeTca npu Ttek > Tyct + HS.

Mpu ucnonb3oBaHUM B KayecTBe OXNaAuTens KOMMpeccopa, HacToATeNbLHO pPeKoMeHAyeTcs
ycTaHaBnuMBaTb 3HayeHue HS Takmm, 4TOO6 oOOecneunTb HOpManbHoe (MMHUMAaNbHOE) BpemA
OTKNIOYEHUA KoOMMpeccopa, He NpuBoAasLLee K NosioMKke 060pyaoBaHuUS.

T.°C

100 -

| P .
N

Tyer
BTV TR SRR LR
60
r
40 +
-
-

20

ohaa
s

norwsa 1

Bxn :
Boxn }oeeeeo - -4 D

fececcfeccccnncaanaa

Bun
normea 2
T e I TR~ =

PucyHok 3.7 - [lnarpamma cpabaTtbiBaHUS! BbIXOOHbIX pene B pexunmMe ABYXNO3MLMOHHOIO perynMpoBaHus

Mporpammypyemble napameTpbi:
Tycr — ycraeka Temnepartypsl 2P (5P 2, 5P 3 5PH4);
HS — ructepeanc HS 1 (HS2, H5 3, HEH);

rk i (rEC, rE3, rEY) - noruka paboTsl BhIxoaHOrO pere.

3.2.6 NMNAO — perynatop (nponopunoHanbHO-UHTerpanbHo-gudcepeHumnan-Hoe perynmpoBaHue)

3.2.6.1 O6wwme npuHumnsl MNMAO-perynuposaHus.

Perynatop BbipabaTtbiBaeT “ynpasnstowmnin® curHan Yi, AeCTBME KOTOPOro HamnpaBfeHO Ha yMeHbLUeHune
OTKINOHeHus Ei:

1 1% AE,
Y= EE+T—ZEEtﬂth+TA*ﬂt * 100%
"i=o

o H3M
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roe:

Xp — nonoca nponopLMOHansLHOCTH (MPorpaMMUpyeMblil napameTp - £ );

Ei — pasHocTb Mexay 3agaHHbIM TycT 1 Tekylum Ttek 3Ha4eHMeM TemnepaTtypbl, UM paccorfiacoBaHue;

Ta — MNOCTOSAHHAs BpeMeHu anddepeHumMpoBaHus (MporpammMmmpyemMblin napameTp “‘anddepeHumnansHas
noctoaHHas MNO-perynatopa” - d );

AEi — pasHoCTb Mexay ABymst cocegHumMn namepenuamm Ei n Ei-1;

Atuam — Bpems mexay ABYyMS cocegHUMU nsmepeHnamm Trek n Ttek-1;

Tn — NOCTOSIHHAA BpEMEHN NHTErpUpoBaHus (NporpamMmmMmpyemblin napameTp “nHTerpanbHasi NOCTOSHHAas
MUO-perynsiTopa” - L );

2™ E. = At - HAKONNEHHAs CyMMa pPacCcornacoBaHui.

Onsa acdbdektneHom paboTel MNNL-perynaropa Heo6XogMMo yCTaHOBUTbL NpaBuUibHbIE O5151 KOHKPETHOro

obbekTa perynmpoBaHus 3HadeHus KoaddpuumeHToB Xp, Ta U Tv.
[MporpammupyemMble napameTpbl:

Xp]- P i(¢ P, F3, PFYy; [a- di( ded, dd, dH); [m]- v i( wd, o3, oY)

BHUMAHME! B HekoTopbix cnyyasax MNU[-perynmpoBaHune aBnaeTcsa n3bbITOYHbIM UM HEAOMYCTUMbIM.

B Takmnx cny4dasix BbicTaBmB KOaddpuumeHT t = 0 unm ta = 0 MOXHO NonyyYnTb cooTBeTCTBEHHO 10 unu
M perynatop.

3.2.6.2 NMponopunoHanbHbIA perynatop
MponopuMoHanbeHbIA  perynaTop  SBMASEeTCA  OCHOBHbIM, T[Ae  3ajaHue  TemnepaTtypbl  MPsSMO
nponopunoHanbHo owunbke. Ecnn mncnonb3yeTcs TONbKO MNPOMNOPLUOHANbHBIA perynatop, TO B cCUCTEME
Bceraa Oyget owwnbka. Huskve 3HavyeHus nponopuMoOHanbHOro KoaduuMeHTa perynaropa npuBoadaT K
HecTabunbHOCTM N KonebaHnsaM B cUCTEME, a CIIULLKOM BbICOKME NPUBOLAT K «BANOCTU» CUCTEMBI.
T,'C

Xp cnuwxom mano
Maeansuo /

Ycraexa
Tyer

|

Xp CNWLWKOM BeNuKo

t
PucyHok 3.8 - Npadpmk paboTbl NPONOPLMOHANBHOIO perynaropa

3.2.6.3 UHTerpanbHbIN perynsarop

WHTerpanbHbI  perynarop Mcnonb3yetca Ans UCKNYeHusa owunbku. Temnepatypa OygeT pactu Jo
MOMEHTA UCKMIOYEHNs oWwnbKM (UM yMeHbllaTbCa Npyu  oTpuuatenbHonm owwnbke). Manble 3HayeHus
WHTErpanbHOM COCTaBMSAIOLWEN 3HAYUTENbHO BMAUAIOT Ha paboTy perynatopa B uenom. Ecnu ycraHoBneHo
CNULLIKOM BbICOKOE 3Ha4YeHne — cucTema npomMaxHeTcs, n byaet pabotate ¢ nepeperynupoBaHnemMm.

T,'C
Tw CNUWIKOM Mano
Tw CNUWIKOM BENKKO
Ycraexa //
Tyer [~

I

WapeansHo

J t

PucyHok 3.9 - Npacuk paboTbl MHTErpanLHOro perynsitopa

3.2.6.4 AudhbbepeHumanbHbIM perynaTtop

OndbdepeHumnanbHblii perynaTop, OueHMBasi CKOPOCTb M3MEHEHUSA OWMbKM, UCNonb3yeTcs Ans yBenu-
YyeHust BbicTpogencTema cuctembl. OH 1 NoBbIWaeT BbicTpogencTeme perynatopa B uenom. OgHako ¢ NoBbI-
LweHnem ObICTPOOENCTBUA peryndatopa Takke yBenMyMBaeTCs U ero nepeperynmpoBaHue, 4To NpuBOaMUT K
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HecTabunbHOCTM cucTeMbI. B GonblUMHCTBE crydaeB, AuddepeHumanbHas CocTaBnsiollas ycTaHaBnnBaeTcs
HyneBon nnm 6IN3KON K HEKOTOPOMY OYEHb HU3KOMY 3HAYEHUIO AN NPeAOTBPALLEHUS 3TOrO.

T,'C
Ta CNMWKOM Mano

Maoalmhuo /
Yc;;;xa | — q
|

Ta CRMWKOM BENUKO

t

PucyHok 3.10 - Npacumk paboTel anddepeHumansHoro perynaropa

3.2.6.5 MeToab! NMUO-perynupoBaHus

Mpwn perynupoBaHumn BoIOMpaoT OAUH U3 METOAOB YNpaBneHus: “HarpeBaTesnb” nnn “oxnaguTtenns”.

“‘HarpeBartenb” — 3Ha4Ye€HME BbIXOQHOIO CUrHamna perynsitopa yMeHbLLIaeTCs C YBENTMYEHNEM
KOHTpONUpyemMon TemnepaTypbl.

“‘OxnaguTtenb’ — 3Ha4YeHME BbIXOAHOIO CUrHarna perynsaropa yBenmunBaeTcs C yBENTMYEHNEM
KOHTpONMpyemMon TemnepaTypbl.

Mporpammupyembie napametpsl: ~E | (rbd, mE3 rEH),

BHUMAHUE! He pekomeHgyetcs ucnonb3oBaHue [MAO-perynupoBaHusi B pexume oxnagutens ang
KoMnpeccopa, B CBA3W C OTCYTCTBMEM KOHTPOSIA MUHUMAarbHOrO BPEMEHW OTKIYEHUs KoMmrpeccopa, YTo
MOXXET MoBJrieYb 3a coboln NofIoMKy 0b6opyaoBaHus.

3.2.6.6 Pabora B pexume MNMAL — perynaropa ¢ BbIXOAHbIM KIO4YeBbIM 3riemeHTOM (LLUAM)
Ynpasnsatowwun curdan ¢ MO — perynstopa (Yi) npeobpasdyeTcs B nocrnegoBaTenlbHOCTb MMMYSTbCOB
(pycyHok 3.11) cornacHo criegytoLlen opmyne:
Y.
D=T_% —
= 100%

roe:
D — anuTenbHocTL Mnynbea (cek.) L1 L2, L3 LY,

Ten — nepuog cnegosanus umnynbeos (c) £ I B2, B3 EY;
Yi — ynpasnstowmin curHan NO-perynatopa (%).

T.°C

| iR J

100

- i A i ‘
Tyer 80 T e —

60

40

5 O % O B

20

Bun,
noruxa 1
Bown. f-----

Bxn
normka 2
Buixn.

=

PucyHok 3.11 - [lnarpamma cpabatbiBaHus BbIXOAHbIX pene B pexume MNMN-perynuposaHus

BHUMAHME! Manoe 3HayeHne Tcn npMBOAMT K 4acTbiM KOMMYTaUMSM U ObICTPOMY M3HOCY CUIIOBbIX
KOHTaKTOB pene, a 60nbLUoe 3Ha4YeHne — K yXyALUEHU0 KayecTBa perynmpoBaHus.

3.2.7 Untepdpenc cBasn RS-485
Mcnonb3oBaHne nHTepdenca caasun onucaHo B MNpunoxeHun A.
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4 TEXHUYECKOE OBCITY>KUBAHUE U MEPbI BE3OINMACHOCTHU

4.1 MEPbl BE3OINMACHOCTU

Ha OTKpbITbIX KOHTaKTax KneMmHuka npubopa npu aKcniyatauum npucyTCTBYET HanpsiKeHWe BerMYMHON
no 250 B, onacHoe ansa 4enoBedeckon XusHu. Jliobble nogknodeHns Kk npubopy mn paboTbl Mo ero
TeXHMYECKOMY 0OCMY>XMBaHUIO NPOU3BOAMNTL TONBbKO NPW OTKMOYEHHOM NUTaHUK Npubopa 1 UCMONMHUTENbHbLIX
MEeXaHN3MOB.

He ponyckaeTcs nonagjaHue Briar Ha KOHTAKTbl BbIXOOAHOrO pasbemMa W BHYTPEHHME 3NEKTPO3SIEMEHTHI
npubopa. 3anpelwiaeTca Mcnonb3oBaHMe npubopa B arpeccuMBHbIX Cpedax C coAaepxaHueM B aTMocdepe
KUCIOT, Werno4yen, macen v 1. n.

MopkntodeHne, perynupoBka M TexHudeckoe obcnyxuBaHue npubopa [OSMKHbI NPOU3BOAUTLCA TOSbKO
KBanMuunMpoBaHHbIMK CneLmanmcTaMm, M3y4mBLUMMKN HACTOsILLEE PyKOBOACTBO MO SKCMyaTaumu.

4.2 NMOPAOOK TEXHNYECKOIO OBCITY>KMBAHUA

PekomeHgyemasi nepnoanyHoCTb TEXHUYECKOrO 06CNY)KMBaHUSA — KaXKable LWeCTb MECSALEB.

TexHnyeckoe o6CnyXnBaHMe COCTOUT M3 BM3yanbHOrO OCMOTpPa, B X04e KOTOPOro mnpoBepsieTcs
HaOeXHOCTb NoAcoeauHEHMst NPOBOAOB K KnemMMaM npubopa, OTCYyTCTBME CKOJTOB U TPELLMH Ha ero kopnyce.

Mpwn BbINONTHEHUM TEXHMYECKOro 06cnyxnuBaHmsa npubopa cobnogate Mepbl 6€30NacHOCTU, U3NOXEHHbIE B
n4.1.

5 NOAKIMOYEHUE NMPUBOPA

5.1 MOHTAX BHELLIHX CBA3EN

5.1.1 Obwme ykasaHuA

MoprotoBuTb kabenu Ans coeauvHeHus npubopa C AaTyvkamu, MCMOMHUTENbHLIMW MeXaHu3mamu |
BHELUHUMW YCTPOWCTBAMW, a TaKKe C UCTOYHMKOM NUTaHus. [Ons obecneyvyeHns HagexXHOCTU SNEKTPUYECKMX
COEONHEHUA PEKOMEHAYETCA WUCMonb3oBaTb Kabenu € MeAHbIMU MHOrOMPOBOSIOYHBIMU KUITAMMW, KOHLbI
KOTOpbIX Nepen NoAKMtoYeHNeM crieqyeT TwaTenbHO 3a4nUCTUTb U 0bnyauTb. 3a4ncTKy Xun kabenst cneagyet
BbINOSHATL C TAKMM pac4eToM, YTOObI MX OrofieHHbIE KOHLbI MOCMe NOAKMYeHNs K Nnpubopy He BbiCTynanu 3a
npegenb! kKneMmHuka. CeveHune kabens He QOMMKHO NpeBbiwaTh 2,5 Mm2,

5.1.2 YKa3aHuA MO MOHTaXy ANA YMeHbLEeHUA 31IeKTPOMarHUTHbIX NoMex

Mpy npoknagke nuHUM “npubop - gatyuk’, criegyeT BblAENUTb UX B CAMOCTOATENbHYK Tpaccy (unu
HecKomnbKo Tpacc). Tpacckl pacnonaratoT oTAeNbHO OT CUMOBbIX Kabenen, a Takke OT kabenen, cosgaroLmx
BbICOKOYACTOTHbIE U UMMYMbCHbIE MOMEXN.

BHUMAHMUE! Tpaccbl cnegyeT nnaHMpoBaTb TakMm o6pasoM, 4TOObl ANMHA CUrHambHbIX NMHUA Obina
MUHUMASbHOWN.

5.1.3 YKa3aHuA no MOHTaXy ANA YMeHbLUeHUA NoOMeX, BO3HMKaKLWMX B NUTalOLWEen ceTun

MopkntoveHne npubopa crnefyetr npousBoauMTb K ceTeBomy duaepy 220B 50IL, He cBsi3aHHOMY
HEenocpeacTBEHHO C MUTAHMEM MOLLHOIMO CWUIOBOro obopyaoBaHus. Bo BHelHen uenn pekomeHayeTcs
YyCTaHOBUTb BbIKMOYaTeNb NUTaHWs, obecneymBalolMi  OTKOYEHUe npubopa OT ceTm U nnaBkue
npegoxpaHnTenu Ha 1ok 1A.

5.2 NMOAKIMKOYEHUE MNMPNBOPA
MopkntodeHve npubopa npomsBoguTca Mo cxeme (pUcyHok 5.1), cobniogas W3NOXEHHY Huxe
nocnenoBaTernbHOCTb AENCTBUN.
a) NPoM3BeCTM NOAKIIOYEHNE Nprbopa K UCTOYHUKY MUTaHUA U UCMONHUTENbHBIM MEXaHU3Mawm;
6) NoAKMIYNTL NUHUK CBA3K “npubop — aaTtynk” K Bxogam npubopa.

BHUMAHME! KnemmHble coeamHMTeEnn npubopa, NnpeaHasHavyeHHble Ansi MOAKMIOYEHUS CETU MUTaHUS U
BHELUHEro CunoBoro obopyaoBaHWs, paccuuTaHbl Ha MakcumanbHoe HanpsbkeHne 250 B. Bo msbexanue
ANEKTPUYECKOro nNpobosi M3onauMM MOOKITIOYEHNE K KOHTakTam npubopa MCTOYHMKOB HAaMpPsKEHUST BbllUe
yKasaHHOro 3anpeLyaeTcs.

5.3 NOAKNKOYEHNE OATYMNKOB (TC)

B npubopax TP-101 ucnonb3yetca TpexnpoBogHas cxema noakrntodeHns TC (TepmonpeobpasoBatenu
conpoTtusneHnst). K ogHomy u3 BbiBogoB TC noacoeauHsAOTCs ABa NPoOBOAA, a TPETUM NoAKM4YaeTcs K
Apyromy BbiBogy TC (pucyHok 5.1). Takas cxema npu cobnofeHnn ycnoBuin paBeHCTBa CONPOTUBMEHUIA BCEX
Tpex NPOBOAOB MO3BONSAET CKOMMEHCUPOBATb UX BIUSHME HA N3MEpPeHne TeMneparypsbl.
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TepmonpeobpasoBaTenu CONPOTUBIIEHNA MOTYT MOAKIYATLCA K NTPMOOpPY 1 NO ABYXNPOBOLHON CXEME, HO
npuM 3TOM OTCYTCTBYET KOMMEHCauWMsi COMNPOTUBMEHUA COEAMHUTENbHbLIX MNPOBOAOB W MO3TOMY MOXET
HabnogaTbCsl HEKOTOPasa 3aBUCMMOCTb NoKasaHui npubopa ot konebaHui TemnepaTypbl NPOBOAOB.

5.3.1 NopgknioyeHue pgatumkoB (TC) no AByXNnpoOBOAHON Cxeme

5.3.1.1 lMogknoueHne TC (TepmonpeoOpasoBaTtenen ConpoTMBIEHUs) ¢ NpnbopomM MO ABYXNPOBOAHOM
CXeMe NpPOM3BOAMTCA B Cllydae HEBO3MOXHOCTU WCMONb30BaHUSA TPEXMPOBOAHON CXEMbl, Hanpumep npwu
yctaHoBke TP-101 Ha obbektax, 060pyaoBaHHbIX paHee MPOSIOKEHHbIMW ABYXNPOBOAHLIMA MOHTaXHbIMMU
Tpaccamu.

5.3.1.2 Cnegyet nNOMHWUTb, YTO MNOKa3aHus npubopa OyayT 3aBuUCETb OT U3MEHEHUS COMPOTUBIEHUS
NPOBOAOB NMHWUI CBA3M “OaTynK - Npnbop”, npomcxogswiero No4a BO3AENCTBUEM TeEMMNEpPaTYypPbl OKPYXKaOLEro
Bo3agyxa. [na KoOMneHcauun napasuTHOro COMPOTMBIIEHUSA MPOBOAOB HYXXHO BbINOMHUTL Criegyowme
JencTBus:

o [lepen Hayanom paboThbl YCTAHOBUTbL MNEPEMBbIYKY MexXay KOHTakTamu 23 n 24 ((26 n 27), (29 n 30), (32
n 33)) KNneMMHUKa npubopa, a ABYXNPOBOAHYIO NMHUIO NOAKMIOYMUTL HEMOCPEACTBEHHO K KOHTakTam 22 n 23
((25n 26), (28 n 29), (31 n 32)).

o [lanee nogkno4YMTb K MPOTUBOMOSOXHBLIM OT NpUbopa KOHLUAaM fMHUM CBA3K “OaTynk - npubop” BMeCTo
TepmonpeobpasoBaTensa Mara3uH CONnpPoOTUBIIEHUI C KIAacCOM TOYHOCTU He xyxe 0,05 (Hanpumep, MCP-63).

e YCcTaHOBUTb Ha MarasuHe 3HaveHue, paBHoe conpoTusrieHunto TC npu Temnepatype 0 °C (50, 100, 500,
1000 Om, B 3aBUCMMOCTM OT TUMNA AaTymKa).

e [logatb Ha npubop nuTaHme n Yyepes 20 — 30 cek No nokasaHuaM LMGpPoBOro NHANKaTopa onpeaenuTb
BENUYMHY OTKITOHEHUS TemnepaTypbl oT 0 °C.

e YcraHoBWTb 3HaueHue napametpa oH I (5HEZ,5H3 5HY) paBHoe no Benuuume oTkmoHeHMIO
TemnepaTtypbl, HO B3STOE C NPOTMBOMOMOXHbLIM 3HAKOM.

e [lpoBepuTb NPaBUNBHOCTbL 3a4aHHOMO 3HAYEeHUS, AN Yero, He U3MEHNAA 3Ha4YeHUs COMPOTUBMEHNS Ha
MarasuvHe, 4oXaaTbcs noka npubop nepenget B peXuM U3MepeHus TemnepaTypbl n yoeguTbes, YTo
npun 9TOM ero nokasaHus pasHbol 0+1 °C.

o  OTKNOUYMTL NUTaHWE nNpubopa, OTCOEANHUTb NNHUIO CBA3WM OT Mara3nHa CONpOTUBIEHUI U NOOKMIOYUTD
ee kK TC.

¢ [locne BbINOMAHEHMS yKa3daHHbIX 4eNCTBUA NPUBOP roToB K AanbHenwen padoTe.

NUTAHWE 24-260 B

Hanpsomonne

NOCTORMNOID WM Buixogw! pene ynpasnenun
NEPLMEHHOrD TOXS
K1 - pene xasana 1

Unur. & Jaseunesume K2 - pene xasana 2
K3 - pene xasana 3
nc K& - pene xanana 4
AC— -
[1]2]3] [als]s]7]s]e]r0o]i]sz]1a]ra]rs] |17 ]1s]
e eeelUIUIUI U]
K1 K2 K3 K4
YETBIPEXKAHATIBHOE TEMNEPATYPHOE PENE no::"m.”::o
KAHATIGI b any mmm"
@PeEnEBKNOTKN | ! 2 3 4 110C ﬁ
@ omas parunica L ® eee EE
@ YCTAHOBKA
®csasrs4ss [ P=101 @] (@] &
MEHIO BBOA

I e e el W

[1efz0]21] |z2|23]24 |25 |26 |27]28] 20 [a0 [ a1 [a2]3a] | 3¢ [as [as]

Kowan 1 Kawan2 Kawan3d  Kasand

RS485

Bxoas! AATYMKOE TOMNOPATYPLI
PucyHok 5.1 - Cxema nogkntoyerHmsa TP-101

BHUMAHMUE! Bo n3bexaHne BNUAHNA NOMEX Ha U3MEPUTENBHYIO YacTb npubopa, nuHum cBA3n “npmdop -
Aatyuk”’ B 06s13aTENbHOM NOPSAAKE OOIMKHbI ObITh:

® M3rOTOBMIEHbI U3 SKPAHMPOBAHHOIO kabensa Tnna BuTasa napa (Tpovika);

e ceyeHnem He meHee 0,5MMm?;

e MPOYHO NPUCOEaMHEHBI K Knemmam npunbopa;
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e MapLIpyT COeaMHeHUst kKabenen AomkeH ObliTb OTAeNneH oT kabenew BbICOKOro HanpsiKeHUst 1 oT
kabenen, NUTaLWNX MHOYKTUBHYIO Harpys3Ky;

6 UCMOJIb3OBAHUE TP-101

6.1 OBLUWME CBEOEHUA

6.1.1 lNpwu BKNOYEHMM NUTaAHUSA NpUbopa 3acBevnBaoTCa BCe UHOMKATOPbl Ha 2 cekyHAbl. [locne aToro Ha
unpoBoM MHaUKaTope oTobpaxaeTca nsmepeHHasa Temnepatypa kaHana 1. C nHtepsanom B 4 cekyHabl
npnbop noovepeHoO BbIBOAUT M3MEPEHHYIO TEMMNEPATYpPY BKIMIOYEHHbIX KaHamnoB.

6.1.2 [lpn HanU4MmM HencnpaeBHOCTEN NPMOOP BbIBOAUT Ha LMAPOBON NHANKATOP KOA OLINOKM

(Tabnuua 6.1).

Tabnuua 6.1
HEUCIMPABHOCTb NMPUMEYAHUE
TP-101 BMecTOo OWMOOYHOrO napameTpa 3arpyxaeT 3aBOACKYHO
Ownbka napameTpa YCTaHOBKY, NPV 3TOM Ha Aucnneit BoiBoanTcsa Haanuck Er P p
TP-101 npogosrkaeT HopManbHOe (PYHKLMOHUPOBAHME.
OTka3 EEPROM Bce pene BbIKMIOYAIOTCS, U Ha Avcnneit BbiBoauTcs Hagnueb £ EP

BhlkrtovaeTcs pene COOTBETCTBYHLLENO KaHamna, MHAMKaTop “OoTkas
3amMblkaHue noboro gatymMka | AaTynka” HauYMHaeT MuraTb.

Ha gncnnen BbIBOAUTCA Hagnmcb Fcc

BhlkntovaeTcs pene COOTBETCTBYHLLENO KaHamna, MHAMKaTop “oTkas
O6pbiB Ntoboro gaTtymka Aatynka’ Ha4YMHaeT MuraTb.

Ha gucnneit BLIBOAWUTCS HAANWUCh Foc

6.2 TECTUPOBAHWE BbIXOOHbLIX PEJIE

B npmbope npegycMoOTpeHO TeCTUPOBaHWE Kak BCEX perie BMECTe, Tak M KaXaoro pene no oTAesibHOCTY,
Ans 9Toro Heo6xoaMMo:

* B pPEXVMEe V3MEHEHUs MapaMeTpoB YCTaHOBUTb 3Ha4eHVe napametpa t 5k, B cooTBeTCcTBUM C

Tabnuuen 7.1, 1 HaxaTb KHOMKY |@"ﬂ|, npu 3TOM Ha Avcnnee otobpasuTcs Hagnucb of F (osnavarowas, yto
TECTUPYEMbIE pENEe HaxXOASTCA B HOPMarbHO Pa3sOMKHYTOM (BbIKIMHOYEHHOM) COCTOSIHUM), OTKMO4YaTCA BCe
CBETOAMOAHBbIE NHAMKATOPbI.

e OOHOKPaTHbIM Ha)kaTUeM KHOMKM |ﬂ| MEHSIETCS COCTOSIHME TECTUPYEMbIX PENE:
oFF - pene HaxogsTcst B HOPManbHO Pa3soMKHYTOM (BbIKITIOYEHHOM) COCTOSHUM;
0N - perne HaxoAATCs B HOPMarnbHO 3aMKHYTOM (BKIMHOYEHHOM) COCTOSIHUN.

[ns nepexoga obpaTHO B MEHK HaXaTb — KHOMKY ot Mpn oTCcyTCTBMM HaxaTus nobON M3 KHOMOK B
TeyeHune 20cek., TP-101 nepengeT B UCXO4HOE COCTOSIHME.

7 MPOrPAMMUPOBAHUE

7.1. OBWWME CBEOEHWNA

BHUMAHUE! Bo Bpems npebbiBaHWS B pexume nporpaMmMmpoBaHns Npubop He ocyllecTBndeT
perynnpoBaHue, a BbIXO4Hble pene Harpysku nepesogatcs B coctosHne OTKITHIOYEHO.

7.1.1 Mporpammupyemble NnapameTpbl 3a4al0TCH NONb3oBaTeNeM Npu NPoOrpaMMmMpoOBaHUM N COXPaHSOTCA
Npy OTKNIOYEHUN MUTAHUS B 9HEProHEe3aBUCMMON NaMATH.
MonHbIN CNNCOK NporpamMmmMupyemMbIX NnapameTpoB NpuBeaeH B Tabnuvue 7.1

Tabnuua 7.1
3aBoackas N
Appec MapameTp MHemoHuKa| MuH./Makc ycTaHoBKa HDencTtBue
dec O6wwme
21 |Asapus patumka |H ck 0/1 0 CocTtosiHne pene Harpysku npy aBapuv gatdmka:

0 — pene HarpysKku OTKITHOMEHO;
1 — pene Harpysku BKIHOYEHO.

CucrtemHble
22  |Pexum d5P 0/1 0 Pexum paboTbl MHAMKaLuM npubopa:
MHOMKaLUnn 0 — TP-101 noo4epeaHo, ¢ NMHTepBarom 4c,
oTobpaXkaeT TemnepaTypy BKITHYEHHbIX
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3aBopackas -
Appec MapameTp MHemoHuka| MuH./Makc yCTaHOBKa HDewncrtBue
AaTUYMKOB.
1 — onepaTtop Bpy4HylO NpocMaTpueaeT
Temnepartypy 4aT4MKOB.
23 |Maponb PAGS. | 000/999 000 000 — naponb OTKNOYEH, Mto6oe Apyroe
3HaYeHMe aKTMBMUPYET Naposib
24 |Cbpoc rS5k+ 01 0 C6poc Bcex HAaCTPOEK Ha 3aBOACKME.
0 — He BbINOMNHATL COpOC;
1 — cbpocuTb BCe NapameTpbl HA 3aBOACKME.
25 |Tect pene ESE+ 0/4 0 TecTnpoBaHue BbixogHbIX pene TP-101:
0 — TecTnpoBaTth BCe perne.
1 — TecTuposatb pene 1;
2 — TecTupoBartb perne 2;
3 — TectnpoBathb pene 3;
4 — TecTupoBatb perne 4.
26 |Bepcuga uFr* 52 Bepcus yctponctea
RS-485
27 |BknoyeHue -S5AH 0/2 0 BkntoueHne/OTknoveHne RS-485:
) 0 — OTKIMHOYEHO;
1 — BKIMOYEHO;
2 — yganeHHoe ynpaBfieHne cunoBbiMu perne.
28 |Mpentudwmkatop| ~5n 1/247 1 Homep ycTporictBa (ceTeBol agpec)
29 |CkopocTb 55 0/2 2 CKopOCTb Nepeaayn AaHHbIX:
) 0 — 2400 (6uTt/c);
1 —4800 (6uT/c).
2 — 9600 (6ut/c);
30 |TanmwuHr 51 0/999 0 Bpewmsa 3apepxku oteeTa. ( Xx100MKC )
' OpHa eguHuua 3HadveHnsa paBHa 100MKc.
Kanan 1
31 |Bkn. kaHana cH | 0/3 1 Vicnonb3oBaHue kaHana:
' 0 — kKaHan OTKITOYEH;
1 — kaHan paboTaeT ¢ ABYXNO3NLIMOHHbIM
perynupoBaHuem;
2 — kaHan pabotaet c M perynupoBaHuem;
3 — aBToHacTpouka MO (Xp, v, ta).
32 |YctaBka P i -50/200 °C 100 YcraBka Temnepatypsbl (TycTt)
33 |['uctepesnc HS i 0/50 °C 1 IvcTepesunc Temnepatypsbl (HS)
34 |Pene -k | 01 0 MeTopg ynpaBneHus pene
0 — noruka 1 (HarpeBaTtenb);
1 — noruka 2 (oxnagutens).
35 |Mponopu. I P 1/999 °C 40 Monoca nponopumoHansHoctn ML (Xp)
36 |WHTerp. U L 1 |0/999muH | 130 | UuTerpanbHas noctosiHHas MU (tv)
37 |Ondd. A d | | 0/999 muH 4 [OudbdepeHumanbHas noctosHHas ML (ta)
38 |[[Mepwog = 60/999 c 60 Mepuoa cnegosaHusa nvnynscos LM (Ten)
39 |OnuTenbHoCcTb Lod 1/999 ¢ 1 MuHUManbHas AnUTensHOCTb umnynbea LM
40 |Cposur CH | -50/50 °C 0 CoBur xapakTepuUcTMKK gatymnka
XapaKTepuUCTUKn 0 — 3anpeweHo (nboe apyroe 3HayeHve
BKITHOHAET AaHHbIV PEXMM)
41 |HakrnoH P 0,50/2,00 1,00 HaknoH xapakTepucTumku gatymnka
XapaKTepuUCTUKn (B pexxume modbus - 3HayeHne ymHoOXaeTcs
Ha 100)
42 |(MNonoca Fb | 0/50 °C 0 Monoca undposoro cunsTpa
dunbTpa 0 — 3anpeLueHo (nboe gpyroe 3Ha4YeHue
BKITHOYAET AaHHbIV PEXMM)
43 |Bpemsa punstpa FE | 0/60 c 2 MocTosiHHagA BpeMeHn ungpoBoro ouneTpa

0 — 3anpeLueHo (nboe gpyroe 3Ha4YeHue
BKJIFOYAET AaHHbIN PEXMM)
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Anpec

MapameTp

MHeMOHMKa

MwuH./Makc

3aBoackan
yCTaHOBKa

HDencTtBune

44

Twvn patynka

ck |

0/16

1

Tun ncnonb3dyemoro gaTtymka:
0 — Pt50; 8 — Ni500;

1 - Pt100; 9 — Ni1000;

2 — Pt500; 10 — Pt'50;

3 - Pt1000; 11 - Pt'100;
4 — Cub0; 12 — Pt'500;
5—-Cu100; 13 — Pt'1000;
6 — Ni100; 14 — Cu’50;
7 — Ni120; 15 - Cu’100;

16- PTC1000;

KaHnan 2

45

Bkn. kaHana

cHZ

0/3

Vicnonb3oBaHue kaHana:

0 — KaHan OTKIIOYEH;

1 — kaHan paboTaeT ¢ ABYXMNO3MLUMOHHbIM
perynupoBaHuem;

2 — kaHan pabotaeT c NMN[ perynupoBaHuem;

3 — aBToHacTpouka MO (Xp, v, ta).

46

YcTaBka

5P¢

-50/200 °C

YctaBka Temnepatypsbl (TycT)

47

Mmctepesnc

HSC

0/50 °C

M'mcTepesuc Temnepatypbl (HS)

48

Pene

rtc

0/1

MeToa ynpasneHus pene
0 — noruka 1 (HarpeBaTtenb);
1 — noruka 2 (oxnagutens).

49

Mponopu. M

Pc

N ITee

40

Monoca nponopumoHansHocth ML (Xp)

50

UHTterp. A

LC

0/999 MuH

130

WHTerpanbHasa noctosaHHas MU (tn)

51

Avdbdp. [

dc

0/999 MuH

OnddepeHumnaneHaa noctosHHas MAA (ta)

52

lNepuvoa

Ed

60/999 cek

60

Mepuog cnegosanusa nmnynscos LUWM (Ten)

53

JnutenbHOCTb

1/999 cek

MuHMMmanbHas gnMtensHocTb nmnynsca LM

54

Cnsur
XapaKTepUCTUKN

SHo

-50/50 °C

(@] IESN

CABur xapakTepucTukn gatymka
0 — 3anpelueHo (Nnboe Apyroe 3HaveHve
BKITKOYAET AaHHbIV PEXMM)

55

HaknoH
XapaKTEPUCTUKM

Huc

0,50/2,00

1,00

HaknoH xapakTepucTukm gaTyvka
(B pexxume modbus - 3HavyeHne ymMHOXaeTcs
Ha 100)

56

lNornoca
dunbTpa

Fbd

0/50 °C

lMNonoca ungposoro guneTpa
0 — 3anpeLueHo (nboe gpyroe 3Ha4YeHue
BKMOYAET AaHHbIN PEXNM)

57

Bpems cunbTpa

R

0/60 cek

lNocTosHHasa BpeMeHn umdpoBOro unbTpa
0 — 3anpeLeHo (nboe apyroe 3HayeHve
BKMOYAET AAHHbIV PEXNM)

58

Twvn patymka

ckc

0/16

Tun ncnonb3dyemoro aaTtymka:
0 — Pt50; 8 — Ni500;

1 - Pt100; 9 — Ni1000;

2 — Pt500; 10 — Pt'50;
3-Pt1000; 11 -Pt100;

4 — Cu50; 12 — Pt’500;

5 - Cu100; 13 — Pt"1000;
6 — Ni100; 14 — Cu’50;
7 — Ni120; 15 - Cu’'100;

16 -PTC1000;

KaHnan 3

59

Bkn. kaHana

cHJ

0/3

Vicnonb3oBaHue kaHana:

0 — KaHan OTKMNIOYEH;

1 — kaHan paboTaeT ¢ ABYXNO3NLMOHHbIM
perynupoBaHuem;

2 — kaHan pabotaet c¢ NMN[ perynupoBaHuem;

3 — aBToHacTpowka M (Xp, ™, ta).

60

YcTaBka

5P 3

-50/200 °C

100

YcTtaBka Temnepatypsbl (TycT)

61

'mcrepesnc

H54

0/50 °C

N'mctepesuc Temnepatypbl (HS)
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3aBopackas -
Appec MapameTp MHemoHuka| MuH./Makc yCTaHOBKa HDewncrtBue
62 |Pene - t 3 0/1 0 MeTog ynpaBneHus perne
' 0 — noruka 1 (HarpeBaTtenb);
1 — noruka 2 (oxnagutens).
63 |lMponopu. I P3 1/999 °C 40 lMonoca nponopunoHansHocty ML (Xp)
64 |WHTerp. U 3 | 0/999muH | 130 | NnterpanbHas noctosHHas MWL (tv)
65 |Andpd. [ dd | 0/999 muH 4 OndbdepeHumansHas noctosHHas ML (ta)
66 |[[epuwog == 60/999 c 60 Mepwopg cneposanusa nmnynscos UMM (Ten)
67 |dnutenbHOCTb L 1/999 ¢ 1 MwuHumManeHasa gnutensHocTb nmnyneca LWAM
68 |Cosur 5HI -50/50 °C CABuUr xapakTepucTUKL aaTymka
XapaKTepUCTUKN ' 0 — 3anpeLleHo(noboe gpyroe 3HaveHue
BKITHOHAET AaHHbIN PEXMM)
69 |HaknoH U3 0,50/2,00 1,00 HaknoH xapakTepucTukm gaTyuka
XapakTepUCTUKM (B pexxume modbus - 3HavyeHne yMHOXaeTcs
Ha 100)
70 |Monoca Fb3 0/50 °C 0 Monoca undposoro punbTpa
dunbTpa 0 — 3anpeLueHo (nboe gpyroe 3HayYeHue
BKMOYAET AaHHbIV PEXNM)
71 |Bpems dunbTpa FEJ 0/60 c 2 lMocTosiHHaA BpeMeHu ungpoBoro unbTpa
' 0 — 3anpeLleHo (noboe gpyroe 3HavyeHne
BKMOYAET AaHHbIV PEXNM)
72 (Tvn paTymnka ck3 0/16 1 Twun ncnonb3yemoro aaryumka:
' 0 — Pt50; 8 — Ni500; 16 — PTC1000;
1 - Pt100; 9 — Ni1000;
2 — Pt500; 10 — Pt'50;
3 -Pt1000; 11 -Pt100;
4 — Cub0; 12 — Pt’500;
5 - Cu100; 13 — Pt'1000;
6 — Ni100; 14 — Cu’50;
7 — Ni120; 15— Cu’100;
Kanan 4
73 |Bkn. kaHana c H4Y 0/3 1 Wcnonb3oBaHue kaHana:
' 0 — KaHan OTKITOYEH;
1 — kaHan paboTaeT ¢ ABYXNO3NLMOHHbIM
perynupoBaHuemM;
2 — kaHan pabotaeTt ¢ NI perynupoBaHuem;
3 — aBToHacTpouka MO (Xp, tv, ta).
74 |YcraBka SP4Y |-50/200°C| 100 | Ycraeka Temnepatypsl (TycT)
75 |[uctepesnc HGY 0/50 °C 1 Mictepesuc Temnepatypbl (HS)
76 |Pene -rEY 01 0 MeTopg ynpaBneHus pene
' 0 — noruka 1 (HarpesaTens);
1 — noruka 2 (oxnaguTens).
77 (Mponopu. I Py 1/999 °C 40 Monoca nponopuuoHansHocTn MU (Xp)
78  |WnTerp. U LY |0/999muH | 130 | UnTerpanbHas noctosiHHas MU (tv)
79 |\Oncbap. [ d4 | 0/999 muH 4 OndbdepeHumansHasa noctosHHas MAR (ta)
80 |[lMepwog EY 60/999 c 60 Mepuopg cnepoanua nvnynscos LUMM (Ten)
81 |OnutenbHOCTb L 1/999 c 1 MuHMManbHas anutensHocTb umnynbca LM
82 |Cosur SHY -50/50 °C 0 CoBur xapakTepuUcTMKK gatymnka
XapaKTePUCTUKM 0 — 3anpeLueHo. (nboe gpyroe 3HayeHune
BKITHOYMAET AaHHbIV PEXMM)
83 |HaknoH tl U 0,50/2,00 1,00 HaknoH xapakrepucTuku gaTtymka
XapakTepuCTUKN - (B pexxume modbus - 3HavyeHne yMHOXaeTcs
Ha 100)
84 |Monoca FhY 0/50 °C 0 Monoca undposoro punbTpa
dunbTpa ' 0 — 3anpeLueHo (nboe apyroe 3HayeHve
BKITHOHMAET AaHHbIN PEXMM)
85 |Bpemsa cdunbtpa| FEY 0/60 ¢ 2 MocTosiHHas BpeMeHU UMdpoBoro punbTpa
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3aBoackas .
Appec MapameTp MHemoHuka| MuH./Makc yCTaHOBKa HDewncrtBue
0 — 3anpeLeHo (nboe apyroe 3HayeHve
BKOYAET AAHHbIA PEXNM)
86 |Tun gaTymka C t t_‘ 0/16 1 Twun ncnonb3yemoro gaTymka:

0 — Pt50; 8 — Ni500; 16 — PTC1000;
1 - Pt100; 9 — Ni1000;

2 — Pt500; 10 — Pt'50;

3 — Pt1000; 11 - Pt'100;

4 — Cu50; 12 — Pt’500;

5 - Cu100; 13 — Pt"1000;

6 — Ni100; 14 — Cu’50;

7 — Ni120; 15— Cu’100;

* - napamemp docmyrieH morsibKo 05151 YMEHUS;
** - yOarneHHbIl docmyr K napamempy 3arpeuieH.

3asodckue ycmaHoeku koaghebuyueHmos N ycmaHoeneHbl ucxods us crnedyrouwel xapakmepucmuku
obbexkma:

- Haepes rpouseodumcsi om 0 0o 100 °C;

- cKkopocmb Hazgpesa cocmasrnisiem 1 °C 8 MuHymy;

- 8bIX00 Ha HOMUHarsbHyt0 memrepamypy rnpoucxooum npu 70% MowHocmu Hagpesamersi, makum
obpasom, 3anac rno mouwHocmu cocmasrsnsem 30%.

7.1.2 NMpocmoTp NnapameTpoB
[ns npocmoTpa napameTpoB HEOOXOOMMO OOHOKPATHO HaXaTb KHOMKY [ *':1 Ha aucnnee otobpasntcs
nepBbI NapameTp u3 Tabnuubl 7.1. JluctaHme napameTpoB OCYLLECTBMASETCA KHOMKamu ['H__l NpPOCMOTP

= e

napametpa 4 nepexon 06paTHO B MEHH — KHOMKa (-

7.1.3 A3ameHeHUe napameTpoB

,D,J'IFI M3MEHEHNA NapaMeTpoB HeobxoaMMO HaxaTb U yoepxXueaTtb B TE4EHUE 7 CEeKyH KHOMKY [“:'-{ , Mpn
9TOM:
e Ecnu6bin yCTaHOBIIEH NapoJib, BBEOUTE €r0.

M3meHeHne 3Ha4YeHns TeKyLllero paspsana —[Iﬂ-!_OI'lKVl |1] l:|,
e

nepexop K crneayoLemy paspsgy

noATBEPXXAEeHNE BBOAA NApons — KHomnka |ﬂ|

OTmeHa BBOAA Napond — Npy OTCYTCTBMM HaXxaTui nobon n3 KHonok B TeveHme 20 cekyng, TP-101

nepenaeT B UCXOQHOE COCTOSAHME.

e Ecnv BBeaeHHbI napornb BEPHbIW, BKIOYMTCA cBETOAMOA “YCTaHoBKa” (pMCYHOK 3.2 N03.8) n Ha
aucnnee otobpasntca NepBbIN napameTp M3 Tabnuubl 7.1.

o Ecnu BBeOeHHbIN Naponb HeBepHbIn, TP-101 BepHETCA B UCXOOQHOE COCTOSIHME.

e Ecnu napametp PAHS ycTtaHoBrieH B “0” npoBepka napons He ocyulecTnseTcs. Bknountca cesetogmon
“YcraHoBka” (pucyHokK 3.2 noa. FLM Ha aucnnee otobpasntca nepebin NnapameTp u3 Tabnuubl 7.1.

JlnctaHne napameTpoB KHOMKaMu
3anncb nNapamMeTpa n nepexon O6paTHO B MEHI0 — KHOIMKa ;

nepexop 06paTHO B MeHI0 6e3 3anmcm — KHorKa [
Mpwn oTCcyTCTBMM HaxaTui nobon na KHoMok B TeveHne 20 cekyHa, npmbop nepengeT B McxogHoe
COCTOSIHME.

7.1.4 BoccTtaHOBreHMe 3aBOACKUX YCTaHOBOK

e B pexume nameHenuns napametpos (n.7.1.3) yctaHoBUTbL napameTp SE B «1» n HaxaTb KHOIKY @,
npu aToM Npubop nponssedeT nepesanyck C yCTaHOBIMEHHbIMU 3aBOACKMMY NapameTpamu. B gaHHoM criyyae
napons He cbpacbiBaeTcs.
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“
e [lopaTtb HanpaxeHne nnutaHnda Ha np|/|60p, yoepxumead OAHOBPEMEHHO HaXaTbiMU KHOIMKU [E]El,

11
aepxaTtb MX HaxaTbiMu 6onee 2 cekyHA, Npy 9TOM Ha gucnnee otobpasutcs Hagnucb II"HL-', oTnNyCcTUTh
kHonku. Yepes 6 cekyHa TP-101 nponsseneT nepesanyck ¢ yCTaHOBMEHHbIMU 3aBOACKMMU NapamMeTpamu,
B TOM YuMche 1 naponb (Mo YMONMYaHUI0 Naposib OTKAYEH).

7.2 NOPAQOK NPOrPAMMNPOBAHUA

7.2.1 YcTtaHOBKa NnapamMeTpoOB U3MepUTEeSNIbHOro Bxoaa.

7.2.1.1 3agaTh 3HayeHue napameTpa ck i (ckd, ckd ¢ tq) B COOTBETCTBUM C UCMOMb3yEMbIM TUMOM
Aatyuka (tabnuua 1, Tabnuua 7.1).

7.2.1.2 KoppeKuusa namepuTtenbHON XapakTepuCcTUKU

Koppekuusi unamepeHuin, ocyliectensemass npubopom, onmcaHa B n.3.2.3. Koppekuuns wuamepeHun
Npon3BoaNUTCS NPMBOPOM Moche 3aAaHUs HeOBXOAMMBIX 3HaYeHu napameTpos I H — caBUr namepuTenbHoM
xapakTepucTuki gatumka, £EU — HaknoH namepuTenbHol xapakTepucTuKM JaTumka.

MapameTp SH AonyckaeTcs U3MeHdaTb B npeadenax ot -50 go +50 °C.

MapameTp el AonyckaeTcst uaMeHaTb B npegenax ot 0,50 go 2,00.

BHUMAHMUE!

1. HeobxoauMMOCTb OCYLLECTBMEHMS KOPPEKUUM M3MEPEHUsI BbISBNAETCA Mocne npoBeAeHUs MOBEPKU
NCnonb3yemMbix AaTYMKOB 1 npubopa.

2. [lpun nogknitoveHnn TepmonpeobpasoBaTens CONPOTMBIEHNS MO ABYXMPOBOAHOW CXeMe, NapamMeTp SH
3agaBaThb obsizaTensHo. OnpeerneHne sHadeHus napameTtpa 2H npoussoguTes no mMeToamke, NprBenEHHON
B nyHkTe 5.3.1.

7.2.2 YctaHOBKa napameTpoB uudppoBoro comnbTpa

Pabota undpoBoro unbTpa onncanHa B n.3.2.4.

HacTpowka ungpoBoro gunbTpa naMepeHuii NnpomM3BogMTCs NyTeM YCTaHOBKM ABYX NapamMeTpoB

Fb — nonoca undpoBoro ounbTpa u FE — noctosHHas BpeMeHU LMdpoBoro punbTpa.

3Hauenue FE JoryckaeTtcsa yctaHaBsnueaTb B npegenax ot 0 go 60 cek, npu FE=0 dunbTpaumsi METOAOM
9KCMOHEHUNanNbHOro CriaXuBaHus OTCyTCTBYET.

3HaveHne Fb yCTaHaBnueaetca B guanasoHe ot 0 go 200 °C, npu Fb=0 “orpaHnyeHne eguHUYHbBIX
nomex” BbIKIMIOYEHO.

7.2.3 YcTaHOBKa napamMeTpoB cnocoba ynpaBrneHusa pene.
[ns KOHKPETHOM CUCTEMbI PEryNMPOBaHUS HYXHO BbibpaTb cnocob ynpasneHus, 3agaB COOTBETCTBYOLLNE
3HaueHus napameTpa & | (rEd, rE 3 FEY);
0 — noruka 1 (HarpeBaTtenb);
1 — noruka 2 (oxnagutens).

7.2.4 YcTaHOBKa PEeXUMOB perynmpoBaHus.
Mpnbop moxeT pabotaTe B O4HOM U3 ABYX PEXUMOB PeryrmpoBaHuns, AByXAnana3oHHOE nUnu
ML — perynupoBaHue.
YcTaHoBKa TPEGYEMOro pexnma OCyLLECTBISIETCS YCTaHOBKOI HY)KHOTO 3HaueHust napametpa cH | (cHC,
cH3, cHY):
0 — oTKNtOYEH;
1 — oByxamanasoHHOEe perynmpoBaHue;
2 — N[ — perynupoBaHue;
3 — AeToHacTporika N[ (aBTomaTtnyeckoe onpegenerHne koadpdpuumnertos NN cm.n. 7.2.6.2)
MMcTepeanc aByxananasoHHoro perynsitopa HS  (°C) sapaetcs B napametpe H5 1 (H52, H5 3, H5Y)
(n.3.2.5), napameTp gonyckaeTcsa nsameHsTb B npegenax ot 0 go +50 °C.
Pabota aByxamanasonHoro n MWL — perynsatopa onucansl B n1.3.2.5 1 n.3.2.6.

7.2.5 HacTtpowuka NMU-perynatopa
7.2.5.1 O6wme NpMHUMUNDI.
Pa6ota NUA-perynatopa onucaHa B n.3.2.6.
[nsa nactponikn NMUO-perynatopa HEO6X0ANMO BbINOMHUTL CReayoLlwmne encTBus.
1. Bapatb ycrasky perynsitopa oF 1 (5P, 5P 3 5RH)
2. YctaHoBuTb napameTpsl UMM perynvpoBaHus:
£ — nepvog cnepoBaHus umnynbcos Ten;
L — MMHMMAanbHas ANUTENLHOCTL MMMYMLCA.
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3. YctaHoBuUTbL NapameTpsl ML perynupoBaHus:
P — nonoca nponopLuoHanbHOCTH perynstopa Xp;

L  — MNOCTOsIHHAs BpeMEHMW UHTErpupoBaHns Tv;
d - noctosiHHaa BpeMeHn anddepeHLMpoBaHns Ta.

3Hauenune napametpa k! ( Ed, EJ EY)ycranasnueaetcs B cekyHaax ot 60 go 999.
3naueHue napametpa L I( L&, L3, LY)ycranasnusaetcs B cekyHmax ot 1 go 999.
3naueHue napametpa P i( Pc, P3,  PH)ycranasnueaetcs B °C ot 1 o 999.
3HaueHue napametpa L f( L, L3, cCY)ycraHasnueaetcs B MuHyTax ot 0 go 999.

Mpn v =0 npubop pabotaet Kkak NO-perynatop.
3HayeHue napametpa d | ( dc, d3, dY)ycraHasnueaetcs B MuHyTax ot 0 go 999.
Mpu d =0 npubop paboTaeT kak M-perynsTop.

Mpm « =0wu d =0 npubop paboTaeT kak M-perynarop.

YunTtbiBasi, YTO B KaKOOM KOHKPETHOW CUCTEMEe CYLIEeCTBYIOT ele W Henepuoauvyeckne BHeLuHue
BO34ENCTBUS pasfinyHOro Xxapakrepa, Bce KOIPMPULUMEHTbI B NMPUBEAEHHbIX POpMyrax MOrytT MeHATbLCS Ans
Nosly4eHus1 ONTUManbHOro MoBeAEHUS CUCTEMbI B KOHKPETHbIX ycrioBusXx. NMapameTpbl, nogobpaHHble Anis
Hauny4ywero nogaepXXaHusa TemnepaTypbl B YCTAHOBMBLLUEMCH pPeXMME, MOryT OKa3aTbCH COBEPLUEHHO
HenpvemMneMbiMy AN NoAaBreHns Nepexo4Horo npolecca nNpy BHELWHEM BO3AEMCTBUM UAW MPU BbIXOAE Ha
pexum. PaBHO kak n HaobopoT. Kpome Toro, B npouecce paboTbl XapakTepUCTUKM 0ObeKTa perynvpoBaHus
MOrYT 3HAQYMTENbHO MEHATBLCS, KaK MPU U3MEHEHUU PEXNMOB PaboTbl, Tak U CO BPEMEHEM.

O6bI4HO BbIMMCIEHHbBIE 3HAYEHUS TPEOYHT MHOFOKpaTHOW KOPPEKTUPOBKM M nogbopa, a M3MeHeHue
OAHOro NnapameTpa Brne4veT 3a cobon HeOHBXOANMOCTb KOPPEKTUPOBKN OCTarbHbIX.

7.2.5.2 ABTomMaTu4eckas Hactpouka NAL-perynsatopa.

Pexum “ABToHactponka T[MNL” npegHasHavyeH AnNs  aBTOMATUYECKOrO OnpedeNieHusi  HadvarnbHbIX
(NpubnuanTenbHbIX) 3HaveHun koadpdpuumenToB MALO m, tTo n Xp npu paboTe KOHKPETHOW CUCTEMbI.
ABTOHACTPOWKY peKkOMeHAyeTCA NPOBOAWTb MPWU MyCKe W Hanagke CUCTeMbl, a Takke MNpu 3HAYMTeNbHOM
M3MEHEHUN XapakTepucTuk obbekTa (3arpyskm neun, obbema HarpeBaemow >KWUOKOCTW, MOLLYHOCTU
HarpeBaTenbHOro afieMeHTa 1 T.1.).

7.2.5.2.1 BonTu B pexxmm nporpammMmmpoBaHus (cM. pasgen 7.1.3).

7.2.5.2.2 YctaHoBuTb 3HauyeHne o F (T}.ﬂ] paBHbIM YCTaBKe TemrnepaTypbl, KOTOPYIO B AanbHenwem byaget

nogaepxmeate npubop. lNpu HeobxoaMMOCTW, YCTaHOBUTbL nepuog cregoBaHus umnynscos WM n

MUHMManbHoe Bpems uMnynsca LM, napametpel £ [ 1 L | cooTBeTCTBEHHO. 3aBopckue YCTaHOBKM
E 1=60 cek., L I=1cek

7.2.5.2.3 YcTaHoBUTb 3HayeHue napametpa cH | = 3 (cHE, cHI, cHY). Nocne HaxaTtns kHomku [ss__o.u], Ha

WHOvkaTope oTOGpasuTes muraowas Hagnucs “FLd” ¢ cooTBeTcTBYIOWMM  WMHOMKATOPOM HOMEpa
HacTpaMBaemoro kaHana B TedyeHuM BpemeHn 10 cek (BpeMsi MOXeT MEHSITbCA B 3aBUCUMOCTU OT

ycTaHoBneHHoro Bpemern dunbtpa FE | FEZ, FE3 FEY). Mo okoHuaHuo Bpemern perynsitop Bbigact
HenpepbIBHbLIN MakCUMarbHbIN BbIXOOHOW CUrHaM 1 Ha gucnnee oTobpasuTcs Tekylas TemnepaTtypa ¢ TOUKOn
B Mnagwem paspsage “xxx.”. B pesdynbrate yero BbIXogHOE perie Harpy3km 6yaeT BKIIYEHO OO TexX nop, noka

He OyaoeT AOCTUrHyTa BenuuMHa TemnepaTypbl paBHas 5F (T,). Mocne BbIKNIOYEHNS pene Harpysku
(ctagma |, Touka B Ha pucyHke 7.1) HekoTopoe BpemMsi TemnepaTtypa MO WHepuuu ByoeT npogornkath
yBenuumeaTtbCa. Kak TOmnbKO KOHTponupyemasa TtemnepaTypa OMyCTUTCH HUXe 5P (Tye), npouecc
aBTOHACTPONKM 3akaH4ymBaeTcs (Touka [ pucyHok 7.1), Ha gucnnee oTobpaxaeTcsa HenpepbiBHAs HaanMCb
“PLd”. TP-101 BbluncnsieT KoaddpuumeHTsl MU perynatopa: nonocy nponopumoHansHOCTU Xp, NOCTOAHHYIO

BPEMEHWN WHTerpuposaHns Ty, MOCTOSIHHYIO BpemeHn auddepeHumposanna T,. [locne OKOH4YaHuA

aBTOHACTPOMKM HEOOXOAMMO HaXaTUeM KHOMKU @ nepeBecTn Npubop B peXum NporpaMMMpoBaHuUsS, B
KOTOPOM MOXXHO MOCMOTPETb U CKOPPEKTMPOBATb NOMYyYEHHbIE 3HAYEHNS KOIPPULIMEHTOB.

KoadbduumneHTbl, nonyyeHHble B pesynbtate “ABToHacTtpoinku ML’ He aBngwTCca OonTUMAalrbHbIMWU, a
cnyXar ansg npeasaputenbHoro aHanusa padotbl ML perynstopa.
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BHUMAHUE! [Ina oTmeHbl 3anyLleHHOro pexunma aBTOHACTPOMKWU, HEeOOXOOMMO B TeYeHue 7 CeKkyHA

yOepXuBaTb KHOMKY = B pesynbTaTe 4Yero pexumMm aBTOHACTPOMKM ByaeT OoTMeHeH, a mpubop BovaeT B
PEXUM MPOrpaMMMpoBaHUS.

7.2.5.3 Py4yHas HacTpowuka MU[ perynaTtopa

MpuBeOEeHHbIN HWKEe MeTo4 MNO3BONSET OnpeaenvTb NpubnuanTenbHble napaMeTpbl  HaCTPOWKM
perynatopa.

7.2.5.3.1 Bortu B pexmm nporpammmpoBaHus (cMm. pasgen 7.1.3).

7.2.5.3.2 lNpun HeobxoanMOoCTH, yCTaHOBUTbL Nepuog criegosaHmst umnynsco LUMM n muHumanbsHoe Bpems

uvnynbca LUVM, napametpbl £ I L icootBeTcTBeHHO. 3aBoAckue ycTaHoBKM  E =60 cek., L i=1 cek.
7.2.5.3.3 YCTaHOBUTb 3Ha4YeHus L (THJ, d (’E’Lﬂ n P (Xp] paBHbIMU 0. YCTaHOBUTb 3HAYeHNe
SP (T,..) paBHbIM ycTaBke TemnepaTypbi, KOTOpyl0 B AarnbHeliwem 6yneT noanepxvsats npubop. MMocre

nepexoga B pexum perynupoBaHus (no ncreveHmm 20 cekyHa npubop aBTOMaTUYECKM NepengeT B pexunm
perynvpoBaHnsl) BbIXOQHOE pene Harpy3ku OyaeT BKIHOYEHO A0 TeX nop, noka He OyaeT AOCTUrHyTa
Temnepatypa perynuposaHus (ycraeka) T, (ctagus |, Touka B Ha pucyHke 7.1).

7.2.5.3.4 N3mveputb ty — BpeMsi OT MOMEHTa BKIOYEHUS BbLIXOOHbIX pene [0 MOMEHTa YBenuyeHus
Temnepatypbl Ha 10% ot ananasona T, — T, (cTagusa |, Touka A Ha pucyHke 7.1).

7.2.5.2.5 NamepuTb t; — Bpemst OT MOMeHTa yBenuveHusa temnepatypbl Ha 10% (Toyka A Ha pucyHke 7.1)
V 10 MOMEeHTa yBenuyeHus Temnepatypbl Ha 63% ot ananasoHa Ty, — T, (Touka B Ha pucyHke 7.1).

7.2.6.3.6 NamepnTb MakcumanbHOe 3HavYeHne nepeperynuposanna mexagy Todkamu B u I (Emakc. pucyHOK
7.1).

7.2.5.3.7 YcTaHoBUTL 3HadeHne X, = 2*E___ (ctagus Il Ha pucyHke 7.1). Y6eanTbCcs, YTO Npu AaHHOM
3HaveHun X, He NPOMCXOAMT AOCTUKeHWs yctasku T,.. B MpoTUBHOM criyyae HeoOXOANMMO YBEnuyuThb
3HaveHne X,. Ecnu npu sHadeHun X, =2=E . pasHuua Mexdy yCTaHOBMBLUENCA TemnepaTypon u
YCTaBKOW CIWLLKOM Benvika, TO 3HaYeHne X, CneayeT YMEeHbLIUTb.

7.2.5.3.8 YcTaHoOBUTb 3HayeHue T, = 2,4 = t;. Y6eantbes, YTO Npu 3afaHHOM 3HavyeHun T;; He BO3HUKaOT
KkonebaHusa TemnepaTypbl BOKpyr yctaBku (ctagus ). Ons ymeHbleHus konebaHnin Heobxoommo yBENUYnUTb
3HaveHue Ty, ANs yBenMYeHMs CKOPOCTU BbiXO4a Ha YCTaBKY — YMEHbLUNTb 3HayYeHne T ;.

7.2.5.3.9 YcTaHoBUTb 3HaueHve napameTpa T, pasHbiv [0,1; 0,2; 0,3; 0,4] = 1o,

T,*C4 3nauenue Xp 3HaYeHne
CNMLIKOM Mano CNWLLKOM Mano

TouKa I

Te=24%t 1

10% TOqKa A Xp=2* Eumxc

Trau

T, T, Xp=0 Xp =2 * B

0 t, MUH

|
|
|
|
|
I
|
|
[
|
| Ta=0
|
|
|
[
T
|
|
I
0 t1 |
I
'

PucyHok 7.1 - Pyynasa Hactpouka NN[-perynsatopa

8 CPOK CNnyXbbl, XPAHEHUA U TAPAHTUU N3TOTOBUTENSA
Cpok cnyx6bl TP-101 10 neTt. Mo ncteyeHnto cpoka cnyxbbl 06paTUTbLCA K N3roTOBUTENIO.
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MpeanpuaTne-nsrotoBuTenNb rapaHTupyeT 6esoTkasHyo paboty TP-101 B TeyeHne 36 mecsues co
AHS NPOAAXW, NPU YCNOBUN:
- NPaBWNbHOrO NOAKMHYEHNS;
- NpaBWNbHON 3KCMyaTaumMmn U XpaHeHus;
- uenoctHocTu Nnombbl OTK mnarotoButens;
- LEeNoCTHOCTM Koprnyca, OTCYTCTBUW CMeAOB BCKPbITUS, TPELLUMH, CKOMOB, MpoYee.

9 TPAHCNOPTUPOBAHUE

TpaHcnopTupoBaHue TP-101 B ynakoBKE MOXET NpPou3BoAUTbCA MNoObIM BUMOOM TpaHcnopta B
COOTBETCTBMU C TpeBOBaHUAMM 1 NpaBUNamMm NepeBo3kn, JENCTBYIOLLMMN Ha AaHHbIX BUAAX TpaHCNopTa.

Mpn TpaHcnopTUpoBaHWM, MOrpy3ke M xpaHeHun Ha cknage TP-101 gomkeH oGeperatbCs OT yaapos,
TONYKOB 1 BO3OENCTBUS Bnaru.
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NMPUNOXEHUE A

1 UHTEP®ENC CBA3U RS-485

1.1 OBLWWME YKASAHUA

WHTepdpenic cBaA3n npegHasHaveH Ana BkrodeHus npubopa TP-101 B ceTb, OpraHM30BaHHy MO
ctaHgapty RS-485 (EIA-485). Wcnonb3oBaHue npubopa B cetu RS-485 nosBonsdeT ocylwecTBnATb
cnegyrowme pyHKLmNn:

e cbop gaHHbIX B cucteme SCADA,;

e nporpammupoBaHue npubopa ¢ nomouybto MK;

e yJarneHHoe ynpasrieHne BbIXOOHbIMW perle KaHarnos.

RS-485 gaBnseTcs LWKWPOKO pacnpoCTpPaHEHHbIM B MPOMBIWMEHHOCTU CTaHO4apTOM WUHTepdenca,
obecneynBaeT co3fgaHne ceTen ¢ KonmMYecTBOM Y3roB (Tovek) Ao 247 v nepegadvy AaHHbIX HA pacCTOsiHME [0
1200 m. lpK ncnonb3oBaHUM MNOBTOPUTENEN KONMYECTBO MOAKMHOYEHHbBIX Y3MTOB M pacCcTosiHME nepenadn
MOXeT ObITb yBENUYEHO.

Bce npmbopbl B ceT COeaMHAITCA B NocrneoBaTenbHyo WuHY (pucyHok A1). [Ina kayecTBeHHOW paboThl
npyemMonepenaTyMkoB M nNpegoTBpalleHnss BIUSHWUS MOMEX, fWHUS CBA3W OOS/DKHA WMMEeTb Ha KOHUax
cornacyrowme pesmctopbl conpotmeneHnem Rcorn = 120 Om, nogknovaemMble HENOCPEACTBEHHO K KneMmam
npubopa (cMm. pucyHok A1).

LPC MogkntodeHne npnbopa K nepcoHanbHOMY
RS-232/USB KOMMNbOTEPY OCYLLEeCTBNsIETCA Yepe3 npeobpasoBa-
s — e f Tenb uHTepdenca RS-485 / RS-232 nnn RS-485 /
TE-101 TP-101 TP-101) “—T USB. )
L S i C (1)) T\, O6mMeH MOXeT OCyLLeCTBNATLCS Ha OOHOW U3
r‘" Le | - ] \ i ckopocrTeit: 2400, 4800, 9600 6uT/c.
A A

PucyHok A1 - lNoakntoveHne npmdopos B ceTb RS-485.

1.2 YOANEHHOE YMNPABJIEHUE CUNOBBIMU PEJIE

Mpu yctaHoBke napameTtpa ~SA = 2 (tabnuua 7.1) npuBop nepeBOAMTCA B PEXUM YAaneHHOro
ynpaBfeHnsa CUIoBbIMK perne. PerncTpbl ynpaBneHns ykasaHbol B Tabnvue A2.

Ecnn kaHan paboTaeT ¢ ABYXNO3ULMOHHbLIM PErYNIMPOBAHUEM, 3anMcaB B PErUCTPbI yNpaBneHns 3Ha4YeHus
0 M 1 MOXXHO BKNIOYNUTE UMW OTKMOYMTL COOTBETCTBYHOLLME PENE HarpysKu.

Ecnu kanan pa6botaet ¢ ML perynuposaHnem, 3anucas B peructpbl ynpaeneHms 3HaveHms 0 unm 100
MO>XHO YNpaBrsiTb MOLLHOCTbIO Harpy3ku, NOAKMIOYEHHON K COOTBETCTBYOLWEMY pene (n.3.2.6.6).

Mocne BkMAUYeHUs pexnma “YoaneHHoro ynpasneHus cunosbimu pene”, TP-101 npogomkaeT paboTtath B
OBObIYHOM peXxuMme, UCKIYEHNEM ABNSAETCA TO, YTO yrnpaBfieHne CUNoBbiIMW perne nepenaeTtcs yganeHHoOMY
oneparopy.

1.3 HACTPOWKA OBMEHA JAHHBLIMW YEPE3 MHTEP®ENC RS-485.
HacTpowka obmeHa gaHHbIMY OCYLLECTBIISIETCS NapaMeTpamu:

~ SR - 3apnaet BrntoueHne (oTknoveHne) RS-485 n pexnm yaaneHHoro ynpaBneHus KOHTakTaMmm
BbIXOAHbIX pene;
r Sn — GazoBbIit aapec npubopa (1 ... 247);
-55_ CKOpOCTb 0OMeHa gaHHbiMK B ceTun (2400, 4800, 9600 6uT/c);
rSL - Bpems 3agepxkm otBeta naketa 0 — 99,9mc.
Mpubop TP-101 nmeeT Takke cnegywowme UKCUPOBaHHbIE NapameTpbl 0OMeHa, He oTobpaxaemble Ha
nHgmkatope: Konnyectso cton-6mT — 2; [inuHa crnoea gaHHbiX — 8; KOHTpOnb YeTHOCTU — HET.

BHUMAHMUE! HoBbie 3HayeHuss napameTpoB obmeHa BCTynawT B CUIy TOMbKO MOCre nepesanycka
npubopa (nocne CHATMA U 3aTeM nogayn NuTaHusa) unm nepesanycka no RS-485.

1.4 OBMEH JAHHbLIMU NO NHTEP®EWNCY RS-485
1.4.1 [Onga pabotbl no uHtepderncy RS-485 cnegyeT BbINONMHUTL COOTBETCTBYOLWME coeanHenns (n. 1.1
MpunoxeHunsa A) n 3agatb 3Ha4eHUss napameTpos ceTu (n. 1.3 MNMpunoxeHna A).

1.4.2 [Ina opraHusauun obmeHa AaHHbIMM B ceTun Yepe3 nHtepdenc RS-485 Heobxoanum Mactep ceTw,
OCHOBHasl (PYHKUMSA KOTOPOro — WHMUMMPOBATb OOMEH OaHHbIMU MeXAy OTnpaBuTENeM U noryvaTenem
AaHHbIX. B kavectBe MacTtepa ceTm MOXHO wucnonb3doBaTb 1K ¢ nogknyeHHbIM npeobpasoBaTenem
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nHtepdgenca. Npubop TP-101 moxeT paboTatbk B pexume Slave no npoTtokony obmeHa gaHHbimn: ModBus
RTU.

1.4.3 ModBus — OTKpbITbIA CETEBOW NPOTOKOS, paspaboTaHHbii dumpmon Modicon. C onucaHuem
NpPOTOKOMa MOXXHO O3HAaKOMUTLCS Ha canTe www.modbus-ida.org.

Agpeca perucTpoB nporpammMmpyeMbiX napameTpoB npuBeaeHsbl B Tabnuue 7.1.

MepeueHb nogaepxmBaembix dyHkumin (Modbus) npueegeHsl B Tabnuue Al.

[ononHuTenbHble PErNCTPbI U NX Ha3HaYeHne npuBeaeHbl B Tabnuue A2.

Tabnuua A1
"’y(:z)';‘)”ﬂ HA3HAYEHUE NPUMEYAHUE
0x03 MonyyeHue TekyLwero s3HayeHUss OgHOro Unu Makc. 125
HECKOMbKNX PErMCTPOB
0x06 3anncb OAHOro 3Ha4YeHUst B perncTp
0x00 | Bo3Bpart gaHHbIX 3anpoca
0x08 | 0x01 | PectapTt onuun ceasn [unarHocTuka
0x04 | YcraHoBKa pexuma “Tonbko cnywartb”
Tabnuua A2
A(ﬂ':f)c HAMMEHOBAHME HA3HAYEHVE (FRUMEHAHUE
0 VpeHTudmkaTop ycTpoiicTea MSB | ZiP401 — 0x0002 D
1 LSB |lMpowmeka — v52 Bepcus
y 0 — HeT aBapwuu;
bit 0
1 — aBapus (Ko4 B perucTpe asapum).
bit 1 0 — pene kaHanal OTKMOYEHO;
1 — pene kaHanal BKOYEHO.
2 Peructp cocTosiHms TP-101 | bit 2 ? — perne kaHana2 OTKMOYeHO; bit 5 — bit 15
— pene KaHana2 BK/YeHO. 3ape3epBUPOBaHbI
bit 3 0 — pene kaHana3 OTKMOYEHO;
1 — pene KaHana3 BKMOYEHO.
bi 0 — pene kaHana4 OTKMOYEHO;
it4
1 — pene kaHana4 BKOYEHO.
bit 0 0 — HeT aBapwuu;
1 — oTka3 EEPROM.
bit 1 0 — HeT aBapwuu;
1 — owwmbka napameTpa Er P,
bit 2 0 — HeT aBapuy;
1 — 3amblkaHMe gaTymka 1
bit 3 0 — HeT aBapuy;
1 — 3aMbIKaHMe gaT4ymka 2
bit 4 0 — HeT aBapuy;
1 — 3aMblkaHWe gaTymka 3 bit 10 — bit 15
3 Pernctp aBapumn -
bit 5 0 — HeT aBapw; 3ape3epBUPOBaHbI
1 — 3ambIkaHMe gatymka 4
bit 6 0 — HeT aBapwuu;
1 — 06pbIB gaT4ymka 1
bit 7 0 — HeT aBapwuu;
1 — 06pbIB gaT4ymka 2
bit 8 0 — HeT aBapwuu;
1 — 06pbIB gaT4ymka 3
Bit 9 0 — HeT aBapwuu;
1 — 0b6pbIB gaTtyvka 4
4 Temnepatypa gatyvka 1
5 Temnepatypa gatyvka 2
6 Temnepatypa gatyvka 3
7 Temnepatypa gartyvka 4
npulctH=1 |  npuleH =2 (nnp)
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A(EI':E)C HAMMEHOBAHME HA3HAYEHVE NPUMEHAHVE
0 — pene
8 Peructp ynpaesneHua pene 1 OTKITO4EHO; 0 = MoLLHOCTL 0%; kaHan 1
1 - pene 100 — mowyHocTb 100%;
BKINHOYEHO;
0 — pene
OTKITHOYEHO; 0 — mowHocTb 0%;
9 Peructp ynpaBsneHus pene 2 1— pene 100 — mowHocTb 100%: KaHan 2
BKINHOYEHO;
0 — pene
OTKITHOYEHO; 0 — mowHocTb 0%;
10 Peructp ynpaBsneHus pene 3 1— pene 100 — mowHocTb 100%: kaHan 3
BKJTHOYEHO;
0 — pene
11 Peructp ynpaesneHus pene 4 OTKIIO"EHO, 0 — mowuHocTs 0%; kaHan 4
1 - pene 100 — mowHocTb 100%;
BKITHOYEHO;
12-20 Pernctpsl ¢ 12 no 20 3ape3epBUpoOBaHbI. Bcerga pasHbl 0
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NMPUNOXXEHUE b

1. OCTUPOBKA NMPUBOPA

1.1 OBLWWME YKASAHUA

KOcTnpoBKa AomkHa NPON3BOAUTBLCA TOSNbKO KBanMUUMPOBaHHBbIMW CrieumManmcTaMmm MeTponormyeckmx
cnyx6 nNpu yBenMyeHum NorpeLlHOCTN N3MepPEHNS BXOAHbIX NapamMeTpoB CBEPX YCTAaHOBMNEHHbIX 3HA4YEHUN.

Mepen CTUPOBKON HEOBXOAMMO NPOBEPUTL 3aaaHHoe 3HaueHue napametpa JH [ (5HE 5H3 S5HY)
"cABura xapakTepucTukn" n ycTaHoBUTb ero pasHbiM 0.

1.2 OCTUPOBKA TP-101
1.2.1 TlogkntoumTb K Bxogy npubopa BMECTO JaTyMka MarasuH

COMPOTMBIIEHMI C KITacCoOM ToYHOCTU He Xxyxe 0,05 (Hanpumep MCP-63) no ’ TP-10
TpexnpoBogHon nunHun (pucyHok b.1). ConpoTuBneHMs NpoBOAOB B JIMHWUK -101
OOIMKHbI ObITb paBHbI APYr APYTY U KaXX4oe He AO0MKHO NpeBbiwaTh BENNYMHDI 128 | 29 30|
15 OM. YcTaHOBUTL Ha MarasuHe conpoTUBIEHUN:

R=50,00 npn ncnonb3oBaHnn gatumkos Tuna Pt50, Cu50;

R=100,00 npu ncnons3soBaHmn gatdnkos tuna Pt100, Cu100, Ni100;

R=120,00 npu ncnones3osaHun gatdinkos tuna Ni120;

R
R=500,00 npwu ncnons3osaHum gatumkos Tuna Pt500, Ni500;
R=1000,00 npu ncnons3osaHuu gatynkos Tuna Pt1000, Ni1000; @
R=807,00 npu ncnonb3osaHun aatyuka tuna PTC1000 (EKS111). @
1.2.2 lMopgaTtb nutaHme Ha TP-101. Yepes 20-30 cekyHa npousBecTr @ . @
lOCTUPOBKY  npubopa. Yb6eauTbcsi, 4YTO  3HavyeHMe  Temnepartypbl, PucyHok b.1
cooTBeTCTBYlOWee conpoTtueneHmto 50, 100, 120, 500, 807, 1000 (B

3aBMCMMOCTM OT TuUMa ucnonb3yemoro gatyunka), pasHo 0 °C. Npegen gonyctumor abCcontoTHOM NOrpeLlHOCTH
+1 °C.

1.2.3 YcraHoBuTb 3Hauenne napametpa oH | (SHE,5H3 5HY) pasHoe no BenuunHe oTkmoHeHMto
TemMnepaTypbl, HO B3ATOE C MPOTUBOMOMOXHLIM 3HaKoM. [pOBEPUTL NPaBUMBLHOCTL 3aA@HHOMO 3HAYeHUs, AnA
4ero, He M3MeHsI 3HaYeHWs! COMPOTUBMEHUS HA MarasuHe, AOXOATbCS Moka npubop nepengeT B pexum
N3MepeHMsa TeMnepaTtypbl 1 yoeauTbesi, 4TO NpU 3TOM €ro nokasanusa pasHbl 01 °C.



