OBEH TPM32

@

Mpnbop Ansa perynvupoBaHus
TeMnepaTypbl B cUCTeMax
oTomnJsieHnsa n ropsiyero
BOOOCHa0bXeHus

PYKOBOACTBO MO 3KChnyaTauuu
APAB. 421215.003 P3




CopepxaHue

L HABHAUEHME. ...t e e e s 6
2 TexHNYeCcKMe XapaKTePUCTUKN U YCIOBUS SKCTINYATALMM .......c..oouiiiiiiiiieiieniie et 7
2.1 TEXHNYECKME XAPAKTEPUMCTUKM .....oeuiiiiriaiieiiteatte sttt ettesie e et estee et e esaeeseneenbe e sen e e bt e sineenneeseneenes 7
2.2 YCNOBMSA SKCTITYATALIMM .......eeieniiieeiiiie ettt e et te et eeaate e e s bt e e e st e e sasb e e e anbeeeabbeeenabneeesanneeabeeeennes 9
3 KoHcTpyKkums npubopa....................... .10

4 Pa6oTa npubopa B cocTaBe CUCTEMbI.. .12
4.1 PaboTa MPUBOPA...........oeoiuiiieciiee et .12
4.2 PerynupoBaHue TemMnepaTtypbl B KOHTYPE OTOMIEHUS. .........c.oeeeruuneennne .12
4.3 3awmTa cucTeMbl OT NPEeBbILEHUA TeMNepaTypbl obpaTHOM BOAbI....... .14
4.4 PerynupoBaHue TeMnepaTypbl B KOHTYpe ropsiuero BoAOCHaGXeHus... .16
4.5 ®opmupoBaHue curHanoB ynpaBneHNUs K3P ..., ...16
4.6 Pabota npubopa B cetn RS-485..................... .20

5 PexuMbl paboTbl npubopa................ .21
5.1 Pexxumbl paboTbl npubopa..... .21
5.2 Pexum «PerynupoBaHue» ...... .22
5.3 Pexxum «MpocMOoTp»........cccenneee .29
5.4 PeXUM <TTPOTPAMMMUPOBAHME .....c.uuviiiiiiiiaiiieeaiteeeaiieaeaatbtaestteesaaseeaasbeesaanbeeesbeeeaanbeeessreaeaan 30

6 MEPBI BEBOMACHOCTM ...ttt ittt ettt e bttt et e ettt ettt e bt e sb e e sat e e sae et e e beessn e e reeseneanne

7 MoHTax npubopa Ha o6bekTe
7.1 MOHTAMK MIPUOOPA ......ceiuiiieiiiiiaatiieeaiteeeaatteeeabeeeasbeeesaaeeeeahbeeeebbee e aabeeeabbeeeanbeeeanbeeeanbneeaasbeaeaan
7.2 MOHTXK BHELUHMX CBHABEM......ceeiutiiiiitieeaieieaauteeessteeesaaeeeaasteaessseessnseeeassseeaanteeesnnteeeanseessnssenesns

8 Ucnonb3oBaHne NO Ha3Ha4YeHUIo. ..
8.1 MOATOTOBKA K PABOTE ......ccouiiiiiitiiiiiitiie ittt e ettt e ettt e e sttt e ettt e e s bb e e e sabe e e e bb e e e anbeeesbbeeeanbneeaanbeaeaan
8.2 PekomeHaaumnm no HacTPOUKe MUM-PErYIATOPOB...........cocviiiiiiiiieiieiie ettt 37

8.3 YTO4YHeHue HacTPOWKU perynsaTopoB
8.4 Pexxum afanTMBHOM HaCTPOMKM PerynsaTopoB npubopoB B kopnyce LL7...............cccocceeiiinenns 41
1




9 TEXHNYECKOE OBCTIYIKMBAHME ...ttt ettt ettt et sae ettt ettt ein e e bt e sbe e e et e naeeseneeees

10 MapkupoBka

11 TpaHCcnoOpTMPOBaHME U XPaHEHMe...

12 KOMIIIEKTHOCTD ....ovviviieeiiiiiiiieeeeeeciiteee e e e e seitveee e e e e eenaens

MpunoxeHune A.
MpunoxeHue bB.
MpunoxeHue B.
MpunoxeHnune I'.
MpunoxeHue M.
MpunoxeHue E.

MpunoxeHune X.

Cxema cuctemMbl otonneHna nMBC .......................
FabapuTHble N ycTaHOBOYHbIE pa3mepbl Nnpubopa...
CxeMbl NOAKITIOYEHUSA MPUOOPA........cecvveerieinne. .
3apaHve napaMeTpPOB OTOMUTENbHBLIX TPAMMUKOB ..........ccoervivieerriniieieniierenieaieens
MporpammMupyembie NapameTPbl MPUOBOPA .........cocueeeririeiiiiiaaiieeeniieeesieeeeaieeeas
Pa6oTa c nporpammoii «KoHdpurypatop AC2-M> ......
KomaHabl ynpaBneHus npu6opom no cetu RS-485 .

JTINCT PEIUCTPALIMMN MBMEHEHUM ........veiiiiiiieiiie ettt ettt ettt ettt e et e e e bt e e e aabe e e e bb e e e enbbeeeanneeas



Hactosiee  PykoBoacTBO MO aKcnnyaTauuu — npefHasHayveHbl AN 03HAKOMMEeHUs
obcnyxuBaiLLlero nepcoHana C  YCTPOWCTBOM, KOHCTpyKUMen, paboTon ©n  TeXHUYECKUM
obcnyxumBaHmem npubopa AN perynvpoBaHvsA TemnepaTypbl B CUCTEMaxX OTOMMEHUS U ropsiyero
BogocHabxeHuss OBEH TPM32 (B panbHeiiwem no TEKCTY UMEHYEMOTo nNpuéop).

PykoBogcTtBO no  akcnnyatauuuM  pacnpocTpaHseTrcss Ha  npubop,  BbiNyWEHHbIA MO
TY Y 33.2-35348663-006:2009.

Mpnbop n3rotaBNMBaeTCA B HECKOMbKUX BapuaHTax UCMOMHEHWA, OTNNYaoLLmMXca Apyr oT Apyra
TMNOM  Kopryca W BXOAHbIMW  YCTPOWCTBamW,  npegHasHayeHHbiMu  ans  pabotel C
TepMonpeobpasoBatensmm (aaTinkamm).

WHdbopmaumsa o BapuaHTe NCNOMNHEHNS yKadaHa B KOoAe NOoCneAHNX CMMBOIOB MOMHOMO Ha3BaHWA
OBEH TPM32-X.XX u pacwugpoBbiBaeTcs crnegyoLwmm o6pasom:

OBEH TPM32-X. X.X

| KOHCTPYKTMBHOE MCMONHEHWE

| Tvin BXOAHBIX JATYMKOB

| Mimepdeitc casian ¢ MK

BapuaHTbl UCMONMHEHUA NO TUNY Kopnyca:

L4 —  KOpMycC LLMTOBOro KpenneHus ¢ pasmepamu 96x96x145 MM, cTeneHbio 3aLuTbl CO
CTOPOHbI NuueBo naHenu IP54 u cteneHbio 3awmuTel kopryca — IP0O;
L7 - KOpnyc LUMTOBOrO KpernrneHus ¢ pasmepamn 144x169x50,5 mm, cTerneHbto

3aLMTbl CO CTOPOHbI NMueBon naHenu IP54 u cteneHbio 3awmTbl kopryca — IP00.
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Tun BXOAHbIX 4aTYUKOB:
01 — nopkntoyeHune TC ¢ R, = 50 Om k npubopy B kopnyce LLi4:
—  TCM 50M Wi = 1,426 (3aBOACKas yCTaHOBKA);
- TCM 50M Wi = 1,428;
—  TCN50M Wi = 1,385;
—  TCN50M Wigo = 1,391.
03 — nopkntoyeHne TC ¢ R, = 100 Om k npu6opy B kopnyce LL4:
—  TCM 100M W, = 1,426 (3aBOACKas yCTaHOBKA);
—  TCM 100M Wy = 1,428;
- TCIM 1000 W1go = 1,385;
- TCM 100M W100 = 1,391
TC - nopknoyeHune TC c R, = 100 Om 1 50 Om Kk npuGopy B kopnyce LL|7:
—  TCM 50M W,y = 1,426 (3aBOACKAsi yCTaHOBKA);
- TCM 50M Wi = 1,428,
- TCnson Waigo = 1,385,
- TCI 500 Waigo = 1,391;
- TCM 100M Wi = 1,426;
—  TCM 100M Wy = 1,428;
- TCIM 1000 W1go = 1,385;
- TCIM 1000 Wyq = 1,391.

UHTepdpeiic cessm c MNK:
—  Hanuuwme cBsizu ¢ K no uHtepdpency RS-485;
npu OTCYTCTBUN — 6e3 MHTepdeca CBA3M.



MpumeyaHus

1 Ro — conpoTuBneHne TepmonpeobpasosaTenst npu Temnepatype 0°C; Wig — OTHOLIEHWE
conpoTuBneHus TepmonpeobpasoBatenst npu Temnepatype 100°C k ero conpotmeneHuto npu 0°C.

2 Mpn pabote c Tepmonpeobpa3oBaTensaMn MWCMONb3YTCH HOMWHamNbHblE CTaTU4eckve
xapaktepuctukm (HCX) no ACTY 2858.

3 lMpn wnsrotoBneHnn npubop nporpamMMmMpyeTcs Ha OnpedeneHHbIi  TUM  BXOAHbIX
TepmonpeobpasoBaTenen, OTMEYEHHbIN B CUCKax TEPMUHOM «3aBoAcKasi ycTaHoBka». B mpouecce
akcnnyataumu npubop MoxeT ObiTb nepenporpammuMpoBaH Ha paboTy C  nobbiM - TUNOM
Tepmonpeobpa3oBarenen, U3 Yncna BXoasiMx B CNNCOK Ans AaHHOTro BapuaHTa UCNONHEHNS.

Mpumep 3anucy obo3HayveHns npubopa B JOKYMEHTaLMMW OpYro NpoayKumu, rae oH MOXeT BbITb
npumeHeH: «[lpubop AnNs perynupoBaHUsi TemnepaTtypbl B CUCTEMAax OTOMMEHUsI U Topsiyero
BofocHabxeHns OBEH TPM32-1114.03».

Mpumep 3anucu o6o3HaveHns npubopa npu ero 3akase: OBEH TPM32-1144.03.

[Mpyn 3TOM U3rOTOBMNEHWIO M MOCTaBKE MOANEXWUT MPUGOP ANs PErynupoBaHUs TemrepaTypbl B
cuctemax OTOMNEHMs U ropsvero BogocHabxenus OBEH TPM32 B kopnyce Tuna L4,
npegHasHayeHHbIn Anst paboTbl ¢ MedHbIMM TepMonpeobpasoBatensmu conpotusneHns (HCX —
100M W0 = 1,426). B nepuog akcnnyatauum npubop mMoxeT ObiTb NepenporpaMMmMpoBaH Ha paboTy
C NoBbIM U3 TUMNOB AAaTYMKOB, NPUBEAEHHBIX B CNUCKE ANsA ucnonHexus 03.

YcnoBHble coKpalleHus, ucnosnb3yemMblie B HaCTosiLeM AOKYMeHTe:

'BC — cuctema ropsiyero BOgOCHabxeHus;

K3P — knanaH 3anopHo-perynupyoLmin;

HCX— HOMWHanbHbIe CTaTUYeCcKne XapakTepUCTUKK,

MWL — nponopumoHanbHO-MHTErpanbHO-AnddepeHUnanbHbli (3aKOH UK perynsitop);
MK — nepcoHanbHbIN KOMMbOTEP.



1 Ha3HauyeHwue

1.1Mpubop COBMECTHO C  BXOAHbLIMW  TepmonpeobpasoBaTenamu  (4aTyMkamu) 1
MCMOMHUTENbHBIMW MeXaHW3MaMn NpefgHa3HayeH Ans KOHTPONSA U perynupoBaHusi TemnepaTypbl B
cucTeMe OTonmMeHus u ropsivero BogocHabxeHnus (FBC), BbINOMHEHHOW MO cxeme, NpUBEAEHHON B
Mpunoxenun A.

Kpome dyHKUMIA perynupoBaHusi, nNpubop OCyLecTBNseT 3almTy CUCTEMbl OT 3aBbILLEHUS
TemnepaTtypbl 06paTHOW BOAbI, BO3BpALL@eMol B TENMOLEHTparb.

1.2 OBEH TPM32-ll4.X.RS obecneunBaet nepegadyy [IK  fgaHHbIX O  3Ha4YeHUsIX
KOHTPOMUpyeMbIX TemMnepaTyp 1 3afaHHbIX ycTaBkax no cetn RS-485.

1.3 OBEH TPM32-l7.X.RS  obecneuuBaetr nepedadyy [1K gaHHbIX O  3Ha4YeHUAX

KOHTpPONMMpYeMblX TemnepaTyp MW 3adaHHbIX yCcTaBkax W BO3MOXHOCTb KOH(UIypvpoBaHWs
napameTpoB no cetn RS-485.



2 TexHU4ecKue XapaKTepucTtukn n ycnoeus aKkcnnyartaumm

2.1 TexHUYecKUe XapaKTepuUCTUKU

OcHOBHbIE TEXHUYECKME XapaKTepUCTVKM npubopa npuseaeHsl B Tabnuue 2.1.
Tabnuua 2.1 — OCHOBHbIe TEXHUYECKME XapaKTepPUCTUKKU npubopa

HavumeHoBaHuWe xapaKkTepUCTUKU

3Ha4yeHue

HanpsikeHne nutaHns nepeMeHHOro Toka 4acToToMn
oT 47 po 63 I'y,

o1 130 no 242 B
(HommHanbHoe HanpsixeHve 220 B)

MoTpebnsiemas MOLHOCTbL, He Gonee 6 BA
[nanasoH KOHTponsa TeMnepaTypbl ot -50 go + 199,9°C
Paspeluatoulas cnocobHOCTb 0,1°C
[onycTyMoe OTKIIOHEHWE MOMNy4EHHOrO 3Ha4YEHNs1 BXOAHOIO +0.5%
napameTpa ot AeicTeuTenbHoro (6e3 yyeta norpeLlHoCTV AaTYMKOB) -

Tun BXoAHbIX TepMonpeobpasoBartenen TCM, TCI
KonunuyectBo kaHanoB KOHTpoOns TemnepaTtypbl 4

Bpems umkna onpoca gatyvkos, He 6onee 6c

Ynpasnsemble I'IpVI60pOM NCNOJTHUTEJIbHbIE MEeXaHU3MbI

K3P koHTypa otonnexusi n N'BC

Cnocob ynpasrieHUa UCNOJIHUTENIbHbIMU MeXaHU3MamMun

KOHTaKTbl 3/M pene

MakcumanbHbIA TOK, KOMMyTMpyeMbII;I KOHTaKTamu pene

4 A npw HanpspkeHnn 220 B 50 My,
(cos 9 >0,4)

ApanTepbl, ucnonb3dyemble Ans NOAKMYeHns npubopa k RS-
232 nopty MK

OBEH AC3M (anst OBEH
TPM32-X.X.RS)




OkoH4aHue Tabnuubl 2.1

HanmeHoBaHuWe xapaKTepUcTUKM 3HauyeHune
ApanTtep, ncnonb3yemblnn ANs NoaknoyYeHus npndopa k USB OBEH AC4 (gna OBEH
nopty MK TPM32-X.X.RS)
[nvHa NuHWIA cBA3N Npubopa C UCTOYHMKOM BXOAHOTO CUrHana 100
M, He bonee:
ConpoTusneHne NUHUN CBS3WN Npubopa ¢ MCTOYHUKOM BXOAHOTO 15
curHana, Owm, He Gonee
[nvHa nuHnm cBAsu npubopa ¢ agantepamu cetn OBEH AC3M 1200
1 OBEH AC4, m, He Bonee
Macca npubopa, He 6onee 1,2 kr
CpepHsin HapaboTka Ha oTkas, 4, He Gonee 50000
CpegHuii cpok cnyxo6bl, net 12

JononHuTenbHoe LONYCTUMOE OTKMOHEHWE MONYyYEHHOTo 3HAYeHWs BXOZHOTO napameTpa oT
[OEVCTBUTENBHOTO 3HAYEHWS, BbI3BAaHHOE W3MEHEHWEM TeMmepaTypbl OKpyXXalolero Bo3gyxa, He
npeBbIlIAeT MOMOBWHY Npefena [AOMnyCTUMOro OTKMOHEHWs Ha kaxable 10 rpagycoB W3MEHeHWs
TemnepaTtypbl B NpeAenax AvanasoHa pabounx Temnepartyp.




OnekTpuyeckas MPOYHOCTb M3onsAuMKM obecneymBaeT B TeyeHWe BpeMEeHW He MeHee 1 MuH
oTCyTCTBME NPOBOEB U MOBEPXHOCTHOTO NEPEKPbLITUS U30MALMN TOKOBEAYLUMX Lienei OTHOCUTENbHO
Kopnyca n mexay cobown npu HanpshkeHusx B cootBetcTeum ¢ CTY IEC 61010-1.

OrnekTpyyeckoe COMPOTMBIIEHME UW3OMALMKN JNIEKTPUYECKMX Lenert npubopoB OTHOCUTENBHO
kopnyca u mexay coboin — He MeHee 40 MOM B HOpMarbHbIX KIIMMaTU4ECKUX YCNOBUSX U HE MeHee
10 MOm npu TemnepaType, COOTBETCTBYIOLLEN BEpPXHEMy 3Ha4YeHuo TemnepaTtypbl paboyero
AnanasoHa.

Bpewmsi ycTaHoBneHusi paboyero pexvma npubopoBs nocre noAayn Ha Hero HanpsPKeHWs NMTaHus
He Gonee 5 MUH.

2.2 YcnoBwusa akcnnyaTtauum

Paboune ycnosus akcnnyaTaumn: 3akpbiTble B3pbiBoGe3onacHble nomelleHns 6e3 arpeccmBHbIX
napoB 1 rasoB, C TemMnepaTypou oKpyxatoLero Bosgyxa ot nmoc 1 go nntoc 50 °C ansa npubopos B
kopryce L4, ot muHyc 10 go nmoc 55 °C gna npubopoB B kopryce L7 n oTHocuTenbHon
BNaXHOCTbIO He 6onee 80 % npu 35 °C 1 Gonee HM3KUX TemnepaTtypax, 6e3 koraeHcauuy Braru, npu
aTMocdepHoM gaeneHun ot 84 go 106,7 klla.

Mpnbopbl MO NMOMEXOYCTONYMBOCTU COOTBETCTBYIOT TpebosaHuam OCTY CISPR 24. Kputepun
KayecTBa (hYHKLMOHNPOBAHNSA COOTBETCTBYIOT npurnoxexuto B AICTY CISPR 24.

YpoBeHb paguonomex, cos3gaBaeMbii npubopamu npu  paboTe, He MpeBbIlLAET HOPM,
npegycmoTpeHHbix B ICTY CISPR 22 gnsa obopynoBaHus knacca A.

Mo ycTOMYMBOCTM K KNMMaTUYECKUM BO3AEWCTBUSIM MPU JKCMnyaTaumm npubop cooTBeTCTByeT
rpynne ucnonHeHus B4 no FTOCT 12997-84.

Mo ycToMyMBOCTM K MeXaHUYeCKUM BO3OEUCTBMAM MpU 3KChnyatauum npubop cooTBETCTBYET
rpynne ncnonHenns N2 no FOCT 12997-84.



3 KoHcTpykuus npubopa

3.1 MNpwnbop n3roTaBnMBaeTCs B NNAaCTMaccoBOM Koprnyce, MpeAHa3HavyeHHOM Ans YTOMNNeHHOro
MOHTaXa Ha BepTMKamnbHOW MIOCKOCTU LWUTa ynpaBneHus anekTpoobopynoBaHueM. Kpennenue
npubopa Ha wmTe obecneyvBaeTcA 3a CYeT ABYX (PUKCATOPOB, BXOAALUMX B KOMMMEKT MOCTaBKU
npubopa.

3.2 Kopnyc npubopa cocTtouT M3 OBYX YacTel, COeAMHSIEMbIX Mexay cobol npu MNomoLum
yeTblpex BWMHTOB. [ns obecneyeHus oTBoda Tenna, BblAenswouleroca npu pabote npubopa, Ha
BOKOBBIX rpaHsiX 3adHel YacTu Kopryca npefycMOTPeHbl BEHTUNSALUMOHHbIE Wwenu. BHyTpu kopnyca
yCTaHOBIEHbI NNaThl NEYaTHOrO MOHTaXa, Ha KOTOPbIX pacrnofiaralTCsl ANEeMeHTbl cxeMbl npubopa.
CoeavHenve aByx nnat npubopa B kopnyce L4 gpyr ¢ Apyrom ocywecTBnsieTcs npu MOMOLLM
NMOCKMX pa3beMHbIX (C 0OAHON U3 cTOpoH) kabenen. Mpubop B kopnyce LLI7 coaepxuT ogHy nnarty.

3.3 MNabapuTHble U ycTaHOBOYHbIE pa3Mepbl Npubopa npuseaeHs! B Mpunoxexun b.

3.4 Ha nuuesow naHenu npubopa (CM. pucyHok 3.1), pacnonoxeHbl LMGPOBbIE U eAVHNYHbIE
CBETOAMOAHbIE MHAOMKATOPbI, CryXalume Ans oTobpaxeHus Tekyleh MHdopMauumM o napameTpax u
pexumax paboTtbl npubopa. Kpome Toro, 3gechb ke pacnonioxeHbl CEMb KHOMOK, MpeaHa3HaYeHHbIX
Ans ynpaeneHus npubopoM B pas3nuyHbiX pexnmMax ero paboTtb.

3.5 [Ina coeguHeHus ¢ NepBUYHBIMU Npeobpa3oBaTensMm, UCTOYHUKOM MUTAHUS U BHELLHUMM
yctponctBamn OBEH TPM32-1L4 ocHallueH 4eTbipbMsi rpynnamu KIeMMHbIX coeauHuTenen, a
OBEH TPM32-L7 — aBymsi rpynnamu KNneMMHbIX COeanHUTENen (NMoA BMHT), PacnonoXeHHbIMU Ha X
3agHel noBepxHocTU. Cxema pacnornoxeHus coeguHuTenen npueeaeHa B MNpunoxexunm B.
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4 Pab6oTta npubopa B cocTaBe CUCTEMbI

4.1 Pab6oTa npubopa

Mpu pabote B cocTtaBe cuUCTEMbl NPUGOP KOHTPOMMPYeT TemnepaTypy HapyXHOro BO3ayxa
(Thapyx), TEMNEPATYPY BOALI B KOHTYpax oTonneHus (Toron) U ropsavero sogocHabxeHns (Trec), a Takke
Temnepartypy obpaTHoi BoAbl (Toesp), BO3BpALLAEMON B TEMMOLIEHTParb.

Mo pesynbTatam onpeaeneHns Temnepatypbl Npubop hopMUpyeT curHanbl ynpaeneHust AByms
3anopHo-perynupyrowmmm knanadamu (K3P), oauH U3 KOTOPbIX CRYXWUT ANs NOAAEPXKaHWUs 3aaaHHoN
TeMnepaTypbl B KOHTYPE OTOMMEHWS], & APYrov — B KOHTYPE ropsi4ero BOAOCHaGKEHUS.

4.2 PerynupoBaHue TeMnepaTypbl B KOHType OTOMNseHus

4.2.1 PerynupoBaHue Mo TemnepaType HapyXHOro Bosayxa

PerynupoBaHune Temnepatypbl B KOHTYpPE OTOMMEHUS OCYLLECTBMSIETCS MO ycTaBke (3agaHHOMY
3Ha4eHM0) Tycromon. 3HAYEHNE Tycroron ABMSETCS BEMUYMHON NEPEMEHHON U BblYMCNSAETCS NpMBopom,
1CX04a M3 TeKyllen TemnepaTtypbl HapyKHoro Bosgyxa no rpaduky Tycromon = f (Tuapyx). MapameTpbl
rpachuka 3agaroTcs nonb3oBaTenem npy NporpaMM1MpoBaHUmM Npubopa, CXoas U3 AKChnyaTaLMOHHbIX
XapaKTePUCTMK CUCTEMbI OTOMSEHUS!, B COOTBETCTBUU C YKa3aHUSAMU, U3NOXEHHbIMU B [Mpunoxenum I

Mpumep rpadunka Tycroron = f (Tuapyx), 3@0@HHOTO Ha npeanpuAaTUK-u3rotTosmTene npudopa,
npuBefeH Ha pucyHke 4.1. MapameTpbl rpacdumka (kak n Bce gpyrne pabouve napameTpbl, 3afaHHble
npu nporpamMMuMpoBaHMM npubopa) 3aHOCATCS BO BCTPOEHHYH SHEProHe3aBUCUMYH NaMsTb U
COXPaHSIIOTCS1 B HEW BO BPEMS 3KCnyaTauum, B TOM Yucre 1 npy obectoumBaHum npmubopa.

12



PucyHok 4.1

4.2.2 PerynupoBaHue no Temnepartype npsimoi BoAbl

YcTaBka B KOHTYpe OTOMMIEHNS MOXET BblYMCHATLCA MPUOOPOM He TOMbKO MO Temnepartype
HapyXHOro BO3Ayxa, HO WM Mo TemnepaType npsmon BoAbl (Tn,), NocTynawwein B cuctemy w3
TennoueHTpanu. BbluncneHne ycTaBkM Mpu 3TOM OCyLlecTBnAeTcs No rpaduky Tyceroron = f(Tap),
napamMeTpbl KOTOPOro Takke MOryT ObiTb 3aA4aHbl Monb3oBaTeneM npu nporpamMMupoBaHn npubopa,
B COOTBETCTBUMN C YKa3aHUAMM, N3MOXEHHbIMK B Mpunoxerun I.

BHumaHue! [pu HeoOXOAMMOCTWM BbIYMCMEHWUS YCTaBKM KOHTypa OTOMNMEHUus no rpaduky
Tyeroron = T (Trp) A@TUMK, NPEAHA3HAYEHHBIN ANS KOHTPONSA TemnepaTypbl NPSMON BOAbI, AOIMKEH ObITb
noakItoYeH K Npubopy BMECTO AaTunka, KOHTPONMPYIOLLEro TemnepaTypy HapyXHOro Bo3gyxa.

13



4.2.3 Ho4HoW pexum paboTbi

B npubope npeaycmoTpeHa BO3MOXHOCTb AMCTaHLIMOHHOIO MepeBofda CUCTEMbl OTOMMEHNUS U3
AHEBHOro pexuma paboTbl B HOYHOW pexum. [pn 3TOM B HOYHOM pexume Becb rpadvk 3agaHvs
yCTaBOK KOHTYpa OTONNeHUS Tyeroron = f(Thapy) MM Tycroron = f(Trp) @BTOMaTUHECKM cOBUraeTcst BBEPX
WNV BHU3 Ha BENUYMHY, 3a4aHHYI0 Nonb3oBaTenieM npu nporpammMuposaquy (napametp U-09). Takum
obpa3om obecneynBaeTcs HOBOE 3HaYeHWe nogaepxmBaemon Temnepatypbl Tyeroron.

MepeBoa KOHTypa OTOMMEHWS B HOYHOM PexuMm paboTbl OCYLLECTBNSIETCS 3aMblkaHUeMm
KoHTaktoB «[EHb/HOYb» (18-20 npubopa OBEH TPM32-4 un 19-20 OBEH TPM32-Ll7,
COOTBETCTBEHHO) Ha KNeMMHuke npubopa.

B kayecTBe KOMMYTMPYIOLLErO YCTPOMNCTBA AN 3TOW Lenn MOXeT OblTb MCMOMb30BaH «CyXom»
(T.e. HE COEOMHEHHBIN C BHELUHUM WCTOYHUKOM HanpsiKeHUst UMM TokKa) KOHTaKT MoAXoAsLlero no
Ha3Ha4YeHWIo N KOHCTPYKUMM Tymbniepa, nepeknioyatens unv tTaimepa.

4.2.3.1 O paboTe cuctemMbl B AHEBHOM/HOHYHOM pexumax rnonb3oBatens MHopMUpyeT 3acTaBka
Ha HWKHEM LM poBOM MHAMKaTope nNpnbopa (KaHan HANKALUMKN — Tapyx):

— P--0- nHesHoM pexunm;

— P-- - HoYHOM pexunm.

4.3 3awwmTa cucTeMbl OT NpeBbILIEeHUs TeMnepaTypbl 06paTHON BoAbl

4.3.1 MNpu perynupoBaHWn TemnepaTypbl B KOHTYpe OTOMMeHWs npubop OAHOBPEMEHHO
KOHTpONMUpyeT W TemnepaTypy obpaTHOW BOAbl, BO3Bpallaemoi B TemnoueHTpanb, obecneymsas
3aLUMTY CUCTEMbI OT NPEBLILLIEHNS €0 3a4aHHOTO 3Ha4YeHUs Tosp.max-

3agaHHoe 3HauYeHne Togpmax, TAK XKeE, KaK N YCTaBKa Tycroron, ABNAETCA BENUYMHON NEpeMEHHON
1 Bblumcnsietcst No rpadpuky Tosp. max = f(Tuapyx) MM rpadpuky Tespmax = f(Tnp). MapameTpbl rpaduka
3afalTcA nonb3oBaTenemM Mpu MNporpaMmyMpoBaHnM npubopa B COOTBETCTBUM G yKa3aHUSIMW,
M3noxeHHbIMK B MNpunoxexum I.

Mpumep rpadmka TosPmax = f(Tuapyx), 3@0@HHOTO Ha NpeanpuUATUKU-U3roToBuTene npudopa,
npuBeaeH Ha pUCyHKe 4.2.
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PucyHok 4.2

Ecnn B npouecce paboTbl TemnepaTypa obpaTHoM BOAbl MO KakoW-mmbo npuvMHe npeBblCUT
3HayeHne Togpmax, BbIMMCIIEHHOE MO rpadouky, TO Npubop NepeBoAUT CUCTEMY B PEXWM 3aluuTbl OT
AaHHoro npesbiwerus. lNpu atom npubop npepbiBaeT perynupoBaHue TemnepaTypbl B KOHType
OTOMMNEHNA MO YCTaBKE Tyeroron W ANA CHWKEHUS 3aBbILEHHOW Toe, HauMHaeT 3akpbiBaTb K3P.
CuvrHanbl ynpaBneHus KnanaHom npv 3ToM opMMPYIOTCA MO HOBOW YyCTaBKe, 3HAYEeHWe KOTOpOW
paBHO (Tospmax - A). ocne cHwkeHus TemnepaTypbl obpaTHoM Boabl A0 3HaYeHUS (Tospmax - A)
perynmpoBaHue Mo ycTaBke Tycroron @BTOMATUYECKM BOCCTAHABMBAETCS U CMCTEMa NepexoauT B
peXvMM HopMarnbHON paboTbl.

3gecb A — BenuuMHa rucTepesuca, 3afjaBaeMas Monb3oBaTenieM Npu NporpamMmMyMpoBaHum

15



napametpa U- {0 npuBopa. 3HaueHne A onpepensieTcs 9KCMEPUMEHTanbHO  (MCXoas U3
3KCMIyaTaUMOHHbIX XapaKTepUCTMK YCTaHOBKM) MOCMEe MOMyYeHWsi ONTUManbHOrO MO  KayecTBy
nepexoAHOro npolecca npu nepeBode CUCTEMbI M3 pexuMa 3aluTbl B PeXVMM HOPMarbHOro
perynmpoBaHusi.

4.3.2 O paboTe cucTembl B pexume 3allimTbl OT NpPEeBbilLIEHUs TemnepaTypbl obpaTHOM BoOAbl
nonb3oBaTenst MHGopMUpyeT 3actaska P--2 Ha HKHEM UMGPOBOM MHAMKaTope npubopa (kaHarn
VNHANKAUMN — Tapy)-

4.4 PerynupoBaHue TeMnepaTypbl B KOHType ropA4ero BOAOCHabXeHus

PerynupoBaHve TemnepaTypbl B KOHType ropsidero BogocHabxeHus (IBC) ocyuwectBnsercs
npubopom ¢ nomoupblo aBToHoMHoro K3P no yctaeke Tyersc, 3a4aBaemoil Mnonib3oBaTeniem npu
nporpamMMupoBaHuu napametpa L- /.

4.5 ®opmupoBaHme curHanoB ynpaBneHnsa K3P

4.5.1 YnpaBneHve otGoumu K3P (B KoHType oTtonneHuss m B koHType [BC) npowussoautcs
OAWHAKOBBIM  LUMPOTHOMMMNYIBbCHBIM ~ CMOCOOOM, HO MO  He3aBMCUMbIM  Apyr OT  Apyra
NponopUnoHanbHO-MHTErpanbHO-AMddepeHunansHbIM (nna) 3aKoHaMm perynmpoBaHus.
dopmupoBaHne nMNynbCoB ynpasneHust kaxagoro K3P ocyuiecTensieTcs cnegyowmm o6pasom.

Mpnbop, Npon3BoAs MOCTOAHHBIV LIMKITMYECKUIA ONPOC BXOAHBIX AaTYMKOB, MOCME KaXAoro Lukna
BblUMCASIET B YMCIIE NPOYMX NapaMeTpoB U HOBOE TeKyllee 3HayeHue Temnepatypbl Ti, Mo KOTopoW B
BbINOMHAEMOM cuUCTeMol pexume paboTbl ocywectensetcs perynupoBaHue (Toon UMM Tog, ONA
KOHTYpa oTonnenusa n Trgc ANs koHTypa MBC). MHTepBan BpemeHn, Heo6XoAuMBIV AnS OAHOrO LMKa
onpoca 4aT4yMKOB, Ha3bIBAETCs LWAaroMm perynnpoBaHus; BEMMYnHa ero YMCrneHHo pasHa t, = 6 c.

MonyyeHHoe Tekyllee 3HavyeHue Temnepatypbl T; CPaBHMBAETCSl C COOTBETCTBYIOLLEN YCTaBKOW
perynupoBahunst (Tycrorons Tospmax WM Tyerrac), MOCNe vero npnbop opMupyeT MMMyNbC ynpasneHus
K3P, onutenbHoCTb KOTOpOro Beluncnsietcs no cpopmyne (1).

D; = 2,5-K-(Ei + 1-AE)) (1),
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roe: Dj — ANNTENbHOCTL ynpaendaouwero umnynbca B MUITIMCEKYHOAX;

E=Tyr—Ti — BENMYMHa paccornacoBaHns B TEKYLLEM Liare perynmpoBaHus;
AE = Ei- Ei1 — BENMYMHaA U3MEHEHWSI pacCcornacoBaHusl N0 CpaBHEHUIO
C npeablaywmnmM BeluucneHmem Dig;
Kuz — koacppuumeHTbl  MNO-perynaTtopa, 3ajaBaemble nNofb3oBaTenem

npu HacTpovike npubopa B COCTaBE CUCTEMBbI.

B dopmyne (1) koacppuumeHt K (06wmn  koadpdumumMeHT ycunenus) onpegenset
YyBCTBUTENBHOCTb PEryNsATOpa Kak K BENMMYMHE paccornacoBaHusi KOHTPONMPyEeMON UM TemnepaTypbl,
TaK U K CKOPOCTW ee U3MeHeHus. 3HaueHue koadpduumeHTa K ans perynstopa KOHTypa OTOMNEHUst
3afaeTcs nonb3oBaTenem npy nporpaMmuposaHum npubopa B napametpe A-03, a ans perynstopa
koHTypa BC — B napametpe A-0h.

B dopmyne (1) koadbduumeHT t (koacpdpmumeHT npu anddepeHunanbHON CoCTaBnSAoLWEen)
onpegensieT 4JyBcTBUTENbHOCTb [M[-perynatopa K peskMM W3MEHEHUSIM KOHTPONMPYEMOW UM
Temnepatypbl. 3HaueHve koadpdpuumeHTa T ANA  perynsatopa KOHTypa OTONMeHus 3ajaeTcst
nonb3oBaTenieM npu nporpaMmmmpoBaHun npubopa B napametpe A-02, a ans perynsitopa KoHTypa
MBC — B napameTpe A-05.

HanpaeneHve nepemewieHns K3P onpepgensietcs npubopoM no 3Haky, MNOMy4YEeHHOMY Mpwu
BbluncrieHun D;. Mpu NonoXxuTensHOM 3HaveHWu D; opMmupyeTcsi ynpaBrsioLMA UMMYNbC Ha
OTKpbITME cooTBeTcTBYylowero K3P, npu oTpuuatensHOM 3Ha4YeHUU — ynpasrsoLLmMii UMNYNbC Ha ero
3aKpbITHE.

Mpu 3HaveHusix D;, ymcneHHo Gonbluux Liara perynupoBaHusl, CUrHarm ynpaBreHUst BblAaeTcs
HenpepbIBHO.

4.5.2 PerynupoBaHue napameTpoB Tomon U Trac OCYLLECTBASIETCH C YY4ETOM 3a4aHHbIX Ans HUX
nonb3oBaTenemM 30H HEYYBCTBUTENbHOCTWU. Tak, MpU perynupoBaHuM Temnepatypbl B KOHType
OTOMNEHNSA U NPU JOCTWKEHNUN Toron. 3HAYEHWIA, HAXOOALMXCA B 30HE OT  Tyeroron — X A0 Tycroron + X,
umnynecbl  ynpaeneHnss K3P He dopmupyoTcs. AHamorMyHo He popMUpyTCs  MMMYbChbl
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ynpaeneHus npu OOCTMXEeHUN Trgc 3HAYEHWMIN, Haxopsawmxcs B 30He OT Tycrrec — X A0 Tyerrae + X
3pecb X -— 3agaHHoe (B rpagycax Llembcusi) Ans  JaHHOTO  KOHTypa 3Ha4yeHuWe  30Hbl
HEYYBCTBUTENBHOCTMU.

30Ha HeuyBCTBUTENBHOCTM AnA KoHTypa BC 3agaetcsa npu nporpamMMupoBaHumn npubopa B
napameTpe U- 2, a Ans koHTypa oTonneHus — B napametpe L- (3.

4.5.3 Onektponpusog K3P, B cuny cBoel WMHEPUMOHHOCTW, He crnocobeH oTpabaTbiBaTh
MMMynbCbl Manon anurensHoctu. MNoatomy npu | D; | < 0,3 ¢ umnynec ynpasnexns K3P npubopom He
dopmMUpyeTcsl, HO CYMMUPYETCS CO 3HA4YEHUEM, BbIYMCIIEHHOM B CNEAYIOLEM LUare peryrnmpoBaHus.

Hanpumep, npu BblumcrieHHOM 3HadveHumn D = 0,1 ¢ umnynbc ynpaeneHunst K3P onntenbHoOCTbio
0,3 ¢ hopMMpyeTCs TOMbKO B TPETbEM LAre peryrnmpoBaHus.

Pab6oTa BbIxoaHbIX pene npubopa, ocyllecTBnsowmx ynpasnenme K3P, npounnoctpupoBaHa Ha
pucyHke 4.3.

4.5.4 Tlpun ynpaBneHun npoueccamv ¢ MeANeHHO M3MEHSIIOWMMNCSA BO BPEMEHW napameTpamMu
BO3MOXHbI CUTyauuK, NMpu KOTOpbIX TemnepaTtypa obbekta B TeYEHWe Lara perynupoBaHusi bypet
MEHATBCA Ha BENMYMHY, MEHbLUY paspeluatowent cnocobHoct npubopa (0,1°C). B atom cniyyae
anddepeHumnanbHasa coctasnsowasn MNNO-perynsaropa B dopmyne (1) AE; = O nepectaeTt okasblBaTb
BNUSHAE Ha AOJIMTENbHOCTb YNPAaBASOWMX MMMNYbCOB, YTO MOXET HEeraTMBHO OTpPa3nuTbCsl Ha
KayecTBe perynupoBaHus. Bo nsbexaHue Takux cutyaumin B npubope npeaycMoTpeHa BO3MOXHOCTb
yBEMUYEHUS] WHTepBana BPEeMEHU Mexay CcocefHuMu BbluucneHusasmMm D; u Dig. MNpu aToMm
ONVUTENbHOCTb  YNPaBMnSAOWEro UMNynbca BbIYUCISETCA HEe B KaXAOM Luare perynupoBaHus, a
C MPOMYCKOM HEKOTOPOro WX uucna. B nponyckaembix (ONns BbIYMCNEHWUN) Liarax AnIUTENbHOCTb
MMMYNbCOB YMNpaBIieHNsl OCTAeTCs HEU3MEHHOM U paBHOM Dj, @ K MOMEHTY BblYMUCNEHNS 3HAYEHUs Di.q
KOHTpOnMpyemas TemrnepaTtypa ycneBaeT M3MEHWUTbCA Ha BEenUYMHY, AOCTaTOYHYI0 ANS ee YeTKOn
duKcauum npubopom.

MapameTp S, onpefensiowmii, B KAKOM MO CYETY Llare perynvpoBaHusi 6yaeT npousBoauTbCs
nocriegywouiee BbluucrnieHve D, 3agaeTcst nonb3oBaTenem npu MporpammupoBaHuM npubopa B
napameTpax A-0 { (ans perynatopa koHTypa otonnenuns) v A-0Y (ans perynsatopa koHTypa MBC).
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Mpn ycrtaHoBke S = 0 ynpaBnsolWmMe WMNyrnbCbl He OPMUPYIOTCH, YTO MOXeT ObiTb
ncnonb3oBaHo Ans ynpasneHus K3P AWCTaHUMOHHO, OT KHOMOK, MOAKIOYEHHbIX napannensHo
BbIXOZHbIM KOHTakTam pene npubopa.

Mpnbopsl B Kopnyce L7 nmetoT pexum aganTMBHON HAaCTPOMKM perynaTtopos (cm. n. 8.4 ).

PucyHok 4.3
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4.6 Pab6oTa npubopa B ceTn RS-485

OBEH TPM32-X.X.RS moryT obmeHuBatbcs aaHHbiMu ¢ K no cetn RS-485. OtobpaxeHve
TeKyLMX napameTpoB npubopa MOXeT BbINOMHATLCA C MOMOLUbI nporpammbl «Owen Process
Manager» (MHcpopmaLmio CM. Ha calTe WWwW.owen.ru)

Ona nogknioyenns k MK npubopos, mmetowmx uHTepdenc RS-485, moryT mcnonb3oBaTbCs
apanTepbl cetn OBEH AC3-M unu OBEH ACA4.

KoHdurypmposaHue ceteBbix napametpoB OBEH TPM32-LL4 ocyuiecTBnsieTca C MNOMOLLbIO
nporpamMmbl  «KoHdurypatop AC-2M» (Haxogutcs Ha canmte www.owen.ru). OnucaHune paboTbl C
nporpammoii «KoHdurypatop AC-2M» npuseneHo B lNMpunoxeHun E.

OBEH TPM32-LL4 o6ecneunBaeT nepegadvy [MK gaHHbIX O 3HAYeHMSX KOHTPONMPYEMbIX
Temnepatyp W 3agaHHbix yctaBkax. OBEH TPM32-lLU4.X.RS HeobxoamMmo OTKpbITb npubop u
YCTaHOBUTb MepeMbIYKY Ha pasbeM X1, yCTaHOBMEHHbIN Ha nnaTe KoHTponnepa TRM58C7M.

KoHdurypuposaHue ceteBbix napametpoB OBEH TPM32-LL7 ocyliecTBnsieTcsi ¢ kKnaBnaTypbl Ha
nuueson naHenu npubopa.

OBEH TPM32-Ll7 obecneunBaeT KOH(UIrypMpoBaHWe Bcex napameTpoB npubopa u nepepavy
MK AaHHbIX O 3HAYEHUSIX KOHTPONMPYEMbIX TEMMNEepaTyp U 3aAaHHbIX ycTaBkax Mo npotokonam OBeH u
ModBus.

MepeyeHb komaHa, npotokonos OseH 1 ModBus npuseaeH B Mpunoxerun XK.

B npubopax B kopnyce LL|7 3aBoackve napameTpbl yCcTaHABNMBAETCS C UCMNOMNb30BaHWEM KHOMOK,

pacronoXeHHbIX Ha NUUEBON NaHenu npubopa (3anuck 3HaueHus 6742 B napameTp P- (B).
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5 Pexumbl paboTbl npubopa

5.1 Pexumbl paboTbl npubopa

Mpwn akcnnyaTaummn pabota npubopa OCyLLECTBMNAETCA B OAHOM M3 TPeX OCHOBHbIX pexumax:
«PerynupoBaHue», «lpocmoTp» unun «fporpammmpoBaHme.

[MepekntoyeHne pexuMoB W ynpaeneHwe npubopoM MNpPOM3BOAWUTCH MPU MOMOLLM  KHOMOK,
pPacnonoXeHHbIX Ha nuueBOon naHenu npubopa. HasHaveHwe KHOMOK ynpasneHus npubopom B
pPa3nuyHbIX pexumax ero paboTbl rpacdunyeckun NpeacTaBneHo Ha pucyHke 5.1.

PucyHok 5.1
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5.2 Pexum «PerynupoBaHue»

5.2.1 ®yHKuumn npubopa

Pexum «PerynupoBaHue» — OCHOBHOM pabouunii pexuM, B KOTOPbIA Mpubop nepeBoanTCH
aBTOMaTW4eCcku nocrie NoJayn Ha Hero HanmpsXKeHUst NMTaHus. B gaHHOM pexvme Npubop BbINONHSET
cnepyoLume yHKUUK:

KOHTPONUPYET NpU MOMOLLM MOAKMYEHHBIX 4AaTYNKOB TEMNEpPATypHbIE NapameTpbl CUCTEMBI;
ocyLecTBnseT L1poBYHO unbTpaumo KOHTPONUpyembIX BXOOHbIMY
TepMonpeobpasoBaTensiMu napameTpos;

OCYLLECTBNAET KOPPEKLIMIO NOKa3aHU BXOAHbIX 4ATYMKOB;

oTobpaxaeT Ha LMPPOBbIX MHAMKATOpax WHGOPMaLMIO O KOHTPONUpYeMbIX napameTpax
M TEKYLLMX YCTaBKaXx perynmpoBaHusi;

KOHTPONUpYyeT WCNpPaBHOCTb BXOAHbIX TepmonpeobpasoBatener U oOpMUPYET CUrHanbl
06 nx BbIXO4E M3 CTPOS;

dopmMupyeT curHansl ynpasnexus K3P;

ocylecTBnseT nepegady aaHHbix MK.

5.2.2 KoHTponb BXOAHbIX NapaMeTpoB

5.2.2.1 KoHTponb BXOAHbIX NapamMeTpoB OCYLLIECTBASETCA MyTeM MocrnegoBaTenbHOro
LIMKIMYECKOro onpoca MepBUYHbIX TepMonpeobpasoBaTenen (4aTyMkoB), Mo pesynbTataM KOTOPOro
npnbopoM NpPoM3BOAMTCS BbIYMCIIEHNE TEKYLUMX 3HAYEHWUI CeayoLLUX BENNYMH:

TemMnepaTtypbl HapYXHOro BO3AyXa Tuapyx UK (B 3aBUCUMOCTU OT MecTa YCTaHOBKM [aTyunka)
TemnepaTtypbl NpsMon Boab! Tnp;

TemMnepaTypbl 06paTHON BOAbL! BO3BpaLLaeMon B TennoueHTpanb Tosp;

TemnepaTypbl B KOHType oTonneHuns Toron;

Temnepatypbl B koHType MBC — Trge.
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5.2.2.2 Bpemsi 0QHOro LMKIa onpoca AaT4MKOB paBHO 6 C.

5.2.2.3 Tun ucnonb3yembix B paboTe AaTyuMkoB 3agaeTtcsi nofib3osartenem B napametpe P-O{
npu NporpamMmmmMpoBaHumn npudopa.

BbluncneHne TekyLmMx 3HaYeHUn TemnepaTtyp Npou3BOAUTCA B COOTBETCTBMU C HOMUHAIbHLIMU
cTaTUYECKUMM XapakTepucTukamm npeobpasosarus no ACTY 2858.

5.2.3 UudpoBas domnbTpaumsa nusmepeHun

5.2.3.1 Ana ocnabneHunsi BAUSIHUS BHELIHUX WMMYNbCHBIX MOMEX Ha nokasaHus npubopa B
nporpaMMmy 06paboTku curHanoB BXxOAHbIX TepMonpeobpasoBaTenen BBegeHa UudpoBas
GuUnbTpauna  pesynbTaToB  OMNpeferneHus 3HadeHui  BXodHoro napameTpa. dunbtpauus
OCYLLIECTBISIETCA HE3ABNCMMO ANIA KaXKAOro KaHarna v NpoBOAUTCS nocneAoBaTenbHO B ABa aTana.

5.2.3.2 na npuwbopa B kopnyce L4 Ha nepBom 3Tane M3 TeKyLUMX 3HAYEHWUA BXOAHbIX
napaMeTpoB OT(UNLTPOBLIBATCS 3HAYEHUS, UMEIOLLME SIBHO BbIPaXEHHbIE MO BENUYMHE «MPOBarbi»
unu «Bblbpockl». [na 3Toro B npubope OCYLUEeCTBNAETCS HENpepbiBHOE BbIYWCIIEHME Pa3HOCTU
Mexgy [OBYMS MOCMedHUMM 3HaYeHUsIMU OAHOTO U TOro Ke BXOOHOrO MnapameTpa, KoTopble
onpeaensitoTca B COCEAHMX LMKMax onpoca, U CpaBHEHWE 3TOW Pa3HOCTU C 3aaHHbIM AOMYyCTUMbIM
OTKIMOHeHneM. Ecnu BbluMCneHHasi pa3HOCTb MpeBblllaeT AONyCTUMbIA npegen, To pesynbTarT,
MONyYeHHbIV B NOCreAHEM LMKIE Onpoca, CYMTaeTcsl HeAOCTOBEPHbIM, AanbHenwas obpaboTka ero
NMpUOCTaHaBNMBAETCS U OXMOAETCsl pesynbTaT nocreayoulero uamepeHus.. Ecnm HenocToBepHbIn
pe3ynbTaTt Obin BbI3BaH BO3AEVCTBMEM NMOMEXW, TO NocneaylLee N3MepeHne NoaTBEPANT 3TOT hakT
W NOXHOE 3HaYeHue aHHynupyetcs. Takol anroputMm unbTpauuy no3BonsieT 3alnTUTb Npubop ot
BO3[ENCTBUS €OMHWUYHBIX MWMMYMNbCHLIX, KOMMYTALMOHHBLIX MOMEX, BO3HMKaWWWUX npu paboTe
cunosoro obopyaoBaHus.

Ona npubopa B kopnyce L7 cdunbTpaums MMnynbCHbIX NOMEX BbINOMHAETCH aHanorn4yHo, Ho
nMpu NpEeBbLILEHUN pa3HOCTM TemrepaTyp [AOBYX MOCefoBaTeNlbHbIX U3MEPEHWn [onyckaemon
BEMWYMHbI, HOBOE 3Ha4YeHNe TeMnepaTypbl BblMCTSIeTCA No hopmyne

Ti= Ti1 £A,
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roe T, — TemnepaTypa Ha Bbixode dunbTpa;

Tia — npeablayllee 3Ha4YeHne TemnepaTypbl Ha Bbixoae punbTpa;
A — 3HauveHue napameTpos F-I05, F-07 F-09 F- 11,

Ecnu Temnepatypa i-ro uamepeHus Bbille TEMMNepPaTyphbl i.4-T0 U3MEPEHUsI TO BbIOMpaeTcs 3Hak
nnc, a ecnu TemnepaTypa i-ro U3MepeHns Huxke TemnepaTypbl i4-T0 U3mMepeHus To BblbupaeTcs
3HaK MUHYC.

BenvuuHa [ONycTMMOro OTKMOHEHWSI pe3ynbTaToB [ABYX COCEOHWX W3MepeHuin («nonoca
unbTpa») 3ajaeTca nonb3oBaTenem B rpagycax Llenbcusi MHAMBMAyanbHO ANs KaXOoro kaHana
KOHTpONS TeMnepaTypbl: Ans kaHana Tuapyx — B Napametpe F-I5; ans kanana Tee, — F-07 ansa kaHana
Toron — F-09 v onsa kaHana Trec — B napameTpe F- {1,

Mpwn 3agaHum «nonockl unbTpa» cregyet MMeTb B BUAY, YTO YEM MeHbLUe ee 3HadeHue (y3kas
nosoca), TeM fnyuile Nomexo3alneHHOCTb U3MepPUTENbHOIO KaHarna, HO Mpu 3ToM (13-3a OXUgaHUN
BO3MOXHbIX MOBTOPHLIX U3MEPEHUIA) Xyxe peakuusi npubopa Ha ObiCTpoe hakTUYECKOE U3MEHEHWEe
BXOZHOro napameTpa. Bo nsbexaHue NOBTOPHbIX U3MepPEeHUid Mpy 3a4aHun «nosiockl unbTpa» Ans
KOHKPETHOrO aTymKa criefyeT pyKOBOACTBOBATLCS MaKCUMarbHO BO3MOXHOW CKOPOCTbIO M3MEHEeHUs
TEMNepaTypbl, KOHTPONMPYEeMOW WM TMpu 3KchnyaTaumu, M NOnyvyaemoil Npu 3TON CKOpPOCTU
npeaenbHON pasHOCTY B COCEAHMX LiUKIax onpoca AaTYMKOB.

Mpumep — MNycTb MakcMMaribHO BO3MOXHAs! CKOPOCTb M3MEHEHWS TEMMNEPATYpbl B KOHTYPE OTONMEHNS!
paBHa 6,0°C/mMuH, 4to cocTaensieT 0,1°C/c. Tak kak Bpemsi LUMKa onpoca daTyMkoB paBHO 6cC, TO
BbIYVCIIEHHAs MPUGOPOM MpeaeribHasi Pa3HOCTb TEMMEPaTYp MEXIy ABYMS COCEOHVMMM n3mepeHusiMu byaet
He Gonee 0,6°C (0,1°Clc x 6 c). Wcxogs ms atoro, B napametpe F-09 sHaueHve «nonockl dounbTpa» (C
HEKOTOPbIM 3anacoM) MoXeT 6biTb 3aaaHo pasHbiM O (I, uto cooTBeTcTBYeT 1,0°C. LIMKN onpoca AaTyumkos
npubopos B kopnyce LL|7 cocrasnset 1,5 ¢, cootBeTcTBeHHO napameTpul F-05, F-07 F-09 F- 1!
onpenensitoT MakcUMarnbHOe 3MEHEHWE n3mepsieMon Temneparypsbl 3a 1,5 c.

Mpn HeobxoammocTn mnbon u3 3TMx UNLTPOB MOXET OblTb OTKMIOYEH YCTaHOBKOW B
cooTBeTCTBYIOLLEM NapameTpe 3HaveHus G000,
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5.2.3.3 Ha BTopom aTane dunbTpaumMmn OCYLLIECTBASETCA CrnaxusaHne (aemndupoBaHue)
nonyyeHHbIx (CM. n. 5.2.3.2) 3Ha4YeHUiA BXOAHLIX NapameTpoB B Cryyae MX BO3MOXHOW OCTaTOYHOM
dnykTyauun. Ons atoro npvbop NOCTOSIHHO BbIYUCASIET cpedHee apudmeTnyeckoe 3HayYeHue u3
nocrnegHnx N 3Ha4YeHW KOHTPONUPYEMOro napameTpa M MCMONb3yeT MOMYYEHHY BENUYUHY Ans
fanbHenwen pabotbl. KonnyecTBo cnaraembix, BXOAAWMX B cpefHee apudMeTnveckoe 3HayeHue
«MOCTOSIHHasi BpeMeHu unbTpa», 3afjaeTcsl nonb3oBaTenemMm npu nNporpamMuMpoBaHMn npubopa
B NapameTpax F-OB (nns kaHana Tuapy); F-08 (ans kanana Tesp); F- {0 (ans kaHana Town); F- I
(ans kanana Trgc).

Mpumeuanune — llocne nogaunm Ha npubOP HaMPSHXKEHUS MUTAHUA W A0 HAKOMMEHWs UM
3agaHHoro konuyectsa N 3HayeHU BXOAHbIX MapaMeTpoB Ha WHAWKALMIO BbIBOAATCA TeKylune
3HaYeHus1 TemnepaTypsl.

Mpn 3agaHnM «NOCTOSHHOW BpemeHu unbTpa» credyeT WMeTb B BuAy, YTO yBennyeHue ee
3HayYeHns aPPEKTUBHO yny4yLlaeT NomMexo3alMeHHOCTb KaHana obpaboTkun BXOAHbIX CUrHanoB, HO
N OOHOBPEMEHHO YBENMUYMBAET €ro MHEpUMOHHOCTb. TO ecTb peakuusi npubopa Ha ObicTpble
N3MEHEHNS1 BXOAHOW BEMUYMHbI 3aMefnseTcs.

YkasaHHOe CBOMCTBO MOXeT OblTb  WUCMNONb30BAHO He TOMbKO  ANA  MOBbILLEHUSA
Nomexo3alUMLLEHHOCTH Npubopa, HO M creunansHo Ans AeMndMpoBaHWs NokasaHui kakoro-nmbo
fatuvka. Hanpumep, ysenuuenue 3Hauenusi napametpa F-IB moxeT orpaHuunth BnusiHue Ha
CUCTEMY  KPaTKOBPEMEHHbIX W3MEeHeHW  TemnepaTypbl  HapyXHOro  BO3[dyxa, BbI3BaHHbIX
BO3[eNCTBMEM CIy4alHbIX BHELLHNX (haKTOpPOB (MOpbIBbI BETPA U T. M.).

Mpn HeobxogvmocT NGO n3 3TUX UNLTPOB MOXET ObiTb OTKMIOYEH YCTaHOBKOM B
cooTBETCTBYIOLEM napameTtpe sHadyeHus OO0,

5.2.4 KoppeKuusi nokazaHU faTYMKoB

5.2.4.1 BbluncrieHHble OTUNBLTPOBaHHbIE TEKYLLME 3HAYEHWS TemnepaTyp nepea BbIBOAOM Ha
LMPOBOI UHAMKATOP MOrYT BbITb OTKOPPEKTMPOBAHbLI B COOTBETCTBUM C 3a4aHHbLIMV NOMb30oBaTenemM
KOPPEKTMPYIOLLMMM NapaMeTpamm.
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Koppekuusi nokasaHwii OCYLLECTBMSIETCS HEe3aBUCUMO ANl Ka&XLOTO KaHana BblYMCHeHUst
Temnepatypbl. lpy 3TOM nonyyeHHble Mo n. 5.2.3.3 BenuuuHbl anreGpanyeckn CyMMUpYHOTCS C
KOPPEKTUPYIOLLMMY 3HAYEHUIMU, 3aAaHHBIMU ANst HUX B napameTpax F-0 { (ans kanana Tuapyw); F-02
(ans kaHana Tosp); F-03 (ana kaHana Tomwen); F-O4 (ans kaHana Trec).

KoppekTupytoLme 3HaveHust 3aaloTcest B rpagycax Lienbcus v cnyxat ons ycTpaHeHust BIMSIHAS
HavyanbHON NOrpeLIHOCTY NEPBUYHOIO NpeobpasoBaTtens.

5.2.4.2 OTKOPPEKTUPOBAHHLIE 3HAYEHWsI TemnepaTyp BbIBOAATCS Ha LMGPOBOI WMHOMKATOP
npuGopa v UCMob3yTCs AN PETYNUPOBaHWS NapamMmeTpoB CUCTEMBI.

5.2.5 Ungukauma nHcdopmMaumm o BXoAHbIX NapameTpax

Bo Bpemsa paboTbl npubop oTobpaxaeT Ha ABYX YeTbipexpaspsaaHbiX LMMPOBbIX MHAMKaTOpax
MHOPMaLMIO O BbIYMCHIAEMbIX UM TemnepaTypax, pexumax paboTbl CUCTEMbl W 3afaHHbIX (MnK
BbIYMCIIEHHbIX) yCTaBKax perynupoBaHust.

MHcopmaumsa o KOHTponmpyembix NprboOpomM TemnepaTtypax BbIBOAMTCS Ha BEPXHUI LMdPOBOWA
nHamkaTop. BuiBop KaHana MHAMKaLMM OCYLLECTBAAETCS MoMb3oBaTeneM npy NomMoLm KHoMoK (&), ¥
N KOHTponupyetcs no 3aceeTke cBeToanoaa «Tiapw», «Toton» WK «Tree». [pyM 9TOM Ha HUXHEM
LMpPoOBOM MHAMKaTOpe oTobpaxaeTca WHdoOpmauus, npvBeaeHHas B Tabrnuue 5.1. Ecnm
n3MepeHHoe 3HayeHue TemnepaTtypbl NpU BbIBOAE Ha WHAMKATOP MNpeBblllaeT ANMHY MHAMKaTopa
(4 paspsiga), To cTapLune paspsgbl UHAMLMPYEMON TeMrnepaTypbl OTCEKaTCS.
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Ta6nuua 5.1

KaHan nHamkauum UHdopmauus, oTobpakaemasi Ha HUXKHEM MHOUKaTope
NHdopMaLmoHHbIe 3acTaBku O pexume paboTbl CUCTEMBI:
T P--1 - perynupoBaHve TemnepaTypbl B KOHTYpE OTOMNEHUS (GHEBHON PEXUM);
Hapyx P-- { - perynupoBaHue TemnepaTypbl B KOHTYPE OTOMMEHNS (HOUYHOW PEXNM);
P--2 — 3awmTa cucTeMbI OT NpeBbILIEHUs TeMnepaTypbl 06paTHON BoAb!.
Tosp Tekyliiee 3HauYeHNe YCTaBKN Tosp max (B pexumax P--0u P-- 0 unn Tospmax - A
(B pexume P--2)
Toron TekyLlee 3Ha4YeHne yCTaBKu B KOHTYpe oTonneHust Ty oron MO N.4.2
ore (C YH4ETOM peXnMMa «aeHb-HOYbY).
Trec 3apgaHHoe 3HayYeHne yctaBku B KOHTYpe MBC Tycr rac

5.2.6 KoHTponb ucnpaeBHoOCTH AaTYUKOB

5.2.6.1 B npouecce paboTbl Npubop TecTUpyeT COCTOsIHME BXOOHbIX TepmonpeobpasoBaTtenen
1 OpMUpYET aBapuiiHble CUrHanbl NpU OBHaPYXXEHWU HEUCrNpPaBHOCTU NMOBGOro M3 HUX. ABapuiiHble
curHansl (OpMUPYIOTCS B CEAYHOLMX CUTYaLUSIX:

— NpuW KOPOTKOM 3aMblkaHUM TepMonpeobpasoBaTens;

— npw obpbiBe TepmonpeobpasoBaTtens;

— NpU MOMYyYEHWU 3HAYEHU TemnepaTtypbl Gonblwux 3HadYeHns 199,9 °C unM MeHbLUNX

3HaueHus -99.9°C (6e3 ydeTta koppekuum no n. 5.2.4).

5.2.6.2 Mo aBapuiiHoMy curHany npubop BKMOYaeT MWrarwLLyl 3acBeTKy COOTBETCTBYHLLErO
CBETOAMOAA KaHana WHAMKaUMM U BbIBOAUT HA BEPXHUN LMGPOBON WHAMKATOp B 3TOM KaHane
coobLeHre B BUAE FTOPU3OHTambHbIX MPOYEPKOB (= = =, =).

Kpome TOro, npu HeucnpaBHOCTU [OaTyvka KaHana KOHTPONS Tugpyx Takoe e cooblieHune
BbIBOAWNTCA Ha HWXHWUIA LGPOBOW MHONKATOP BMECTO YCTABOK Tospmax M Tycroron B COOTBETCTBYHOLLIMX
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KaHanax uHamkaumm.

Mpn BOCCTaHOBNEHWN pPaboTOCMOCOBHOCTM HEWCNpaBHbIX [aTYUMKOB aBapWAHBLIA - CUrHan
CHMMaeTCsi aBTOMaTUYECKM.

5.2.6.3 Ha Bpems HencnpaBHOCTW MO6GOro 13 AaT4nKoB B KaHanax Tuapyx, Tosp MM Toron NPMOGOP
dopmupyeT curHan Ha oTkpbiTe K3P KOHTypa OTOMMeHws, He BMeluBasicb Npu aTom B paboty
KoHTypa 'BC.

Mpn HencnpaBHOCTM AaTynka kaHana koHTpons Trgc Npubop Gnokupyet nepemelleHve K3P B
3TOM KOHTYpe [0 YCTpaHeHWs aBapuu.

5.2.7 ®opmupoBaHue curHanos ynpaBneHusi K3P

5.2.7.1 OAna paboTbl C 3anopHO-PeryrnmpyloLlmMMin KnanaHaMmm cucteMbl B Npubop BCTPOEHbI
YeTblpe 3NeKTPOMAarHUTHbIX pene, OCHALLEeHHbIX HOPMarnbHO-OTKPbITbIMU KOHTakTamu. [iBa U3 HuX
cnyxat ans ynpaeneHusi K3P B KOHType oTonneHus u gsa — ans ynpasneHuns K3P B koHType BC.

5.2.7.2 lNpwn perynupoBaHun TemnepaTypbl npubop dopmupyeT curHansl ynpasnexnus K3P no
anropuTMam, npvBeAeHHbIM B pasgene 4.

Mpumeyanue — B npubope OBEH TPM32-LLU4 curHanbl ynpaBneHust 3anopHo-perynmpyowmnmm
KrnanaHamu cucteMbl (OOPMUPYIOTCS TONBKO B pexume «PerynvpoBanue». B pexunmax «[pocmoTp» 1
«lMporpammupoBaHue» nepemeleHne K3P 6nokupyetcs.
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5.3 Pexum «MpocmoTtp»

5.3.1 B pexume «[lpocmoTp» nonb3oBaTenb OCYLIECTBASET KOHTPOSb 3afaHHbIX Npu
nporpamMMnpoBaH1n Npubopa ycTaBok U NapameTpoB, onpeaensiowux ero pabory.

5.3.2 Pabouuse napameTpbl npubopa pacnpeaerneHsl B YeTblipex rpynnax: «bbs, «P», «F» n «r».
Kaxgas rpynna copepxut wecTHaguate pabounx napametpos (Hanpumep, ot Y-0 ! no U- iB), Ho
npakT1yeckun B Npubope NCNonb3yeTcs TOMbKO YacTb U3 HUX.

MepeyeHb pabounx napameTpoB npubopa C ykasaHWeM 3afaHHbIX ONs HUX Ha NpeanpusTuun-
nsrotoButene 3HaveHuit npueedeH B [Mpunoxenun [. He ykasaHHble B nepevHe napameTpsbl
npnBopoM He NCNONb3YIOTCS Y MOTYT UMETb Mobbie 3HaYEHMS.

5.3.3 lMepexog B pexum «[llpocmoTp» ocyllecTBnsieTcs wu3 pexuma «PerynupoBaHune»
KpaTKOBpPEMEHHbIM (MpuMepHO Ha 1 ¢) HaxaTnem kHonku «MNPOIP.» Ha nuueBon naHenu npubopa.

Mocne nepexoga B pexum «[lpocMOTp» Ha BepxHeM UMdpPoBOM uHAMKaTOpe npubopa
oTobpaxaeTca wudgp napamerpa L-I !, a Ha HUKHEM NHAMKATOPe — 3a0aHHOE ANS HEro 3HaYeHue.

o~
Boi6op rpynnbl napameTpos («l, «Pr», «F», «r») oCyLLecTBSETCs Npyu NOMOLLM KHOMOK unm
oA
, a Bblbop paboyero napameTpa B rpynne — npy NOMOLLY KHOMOK (yBenuuyeHve nopsiakoBOro

HOMepa) unm (ymeHbLUEHME HOMEpPA).
5.3.4 BosBpaT npubopa B pexum «PerynupoBaHue» OCYLLECTBNSAETCA HaXaTUeM KHOMKU
«BbIXO[» nnn aBTomaTnyeckn yepes 20 ¢ nocne NOCNeAHEro HaxaTusi KHOMOK ynpaBreHust.
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5.4 Pexum «lporpammupoBaHue»

B pexvme «[lporpammupoBaHune» nonb3oBaTento NpefocTaBrsAeTcss BO3MOXHOCTb N3MEHEHWS
3a[aHHOro 3Ha4YeHns paboyero napameTpa BbIOPAHHOrO NPU NPOCMOTpPE.

Mepexoa B pexum «[porpaMmmupoBaHuMe» ocyllecTenseTcs u3 pexuma «lpocmoTp» (nocne
Bblbopa Tpebyemoro pabouvero napameTpa) KpaTKOBPEMEHHbIM HaxaTtvem KHonku «[POIMP.».
lMepexon B pexum xapaktepusyeTcs MosiBNIEHVEM MUraloLwero paspsga Ha HKHEM LndpoBOM
vHavkaTtope npubopa, oTobpaxatowleM 3agaHHOe B AaHHOM MapameTpe 3HadeHue. Mwurawoowui
pa3psa MHOPMMPYET MOMb30BaTesNsi O TOTOBHOCTU €ro K BHECEHUIO N3MEHEHUN.

M3meHeHne Tekyllero 3HauyeHusi B MUraloem paspse OCYLIEeCTBSETCA NMpu NMOMOLLM KHOMOK

Ay »
(yBenuyexue) u (ymeHbLieHue). Bbibop noanexallero uU3MeHeHuio paspsifa WHAMKauMu

npoun3BoaANTCS NPU NMOMOLLM KHOMOK (coBur Bneso) u (casur Bnpaso).

3aHeceHue B MNamsiTb npubopa 3aJaHHOr0 3HaYeHWsi napameTpa MpoU3BOAMTCS HaxaTuem
kHoMnkn «3AMVCb» Ha Bpemsi He MeHee 1 c. BcTpoeHHast B Npubop MMUKpOCXeMa namsaTu siBnsieTcs
3HEProHe3aBUCKMOM, YTO NO3BOSIET COXPaHsITh B Hell 3afjaHHble 3Ha4YeHust paboynx napameTpoB npu
obecTounBaHun npudopa.

Ona 3awmTtbl npubopa OT HECaHKUMOHWPOBAHHOIO W3MEHEeHUsi pabounx napameTpoB B HeEM
npegycMoTpeHa OGnokMpoBKa 3anucu 3adaHHbIX 3HaYeHui. YkasanHasi GrokvpoBka CHUMaeTcsl nocrne
YCTaHOBKM MepeMblvkn «3anucb» (Mexay KoHTaktamu 28-29 npubopa B kopnyce L4 u koHTaktamn 13-14
npvbopa B kopnyce LL|7, cooTBeTCTBEHHO).

Bosspat npubopa B pexum «[pocmoTp» (ans Bblbopa crepyloLlero nporpaMmupyemoro
napameTtpa) OCyLleCTBMSeTCA OAHOKPaTHbIM KPAaTKOBPEMEHHbIM HaxaTmem kHomku «BbIXOd», a
nepexop B pexum «PerynnpoBaHune» — ABYKpaTHbIM HaXXaTueM 3TON KHOMKW.
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6 Mepbl 6e3onacHoCcTU

6.1 Mo cnocoby 3aluTbl OT NOPaXKEHUST ANEKTPUYECKNUM TOKOM Npubop cooTBeTcTByeT knaccy ||
no MOCT 12.2.007.0.

6.2 K akcnnyataumm u TexobcnyxuBaHuilo npubopa AOSMKHbI AOMyCcKaTbCA nuua, M3yyvBluve
npasuna aKkcnnyatauuu, npowealmne obyyeHve n NpoBepKy 3HaHWI MO BOMpPOCaM OXpaHbl TpyAa B
COOTBETCTBMM C  «TWUMNOBLIM MOMIOXeHnem 06 obyyeHnn Mo BOMPOCaM OXpaHbl  Tpyda»
(HNAOI 0.00-4.12) n umetowmx rpynny gonycka He Hwxe Il cormacHo «[lpaBunam 6e3onacHon
aKCMyaTaummn aNeKTpoycTaHoBOK notpebutenen» (HMAOIMM 40.1-1.21).

6.3 Ha OTKpbITbIX KOHTaKTax kneMMHuka Nnpubopa npu aKcnmyatauum NpUCyTCTBYET HanpsikeHne
220 B/50 'y, onacHoe AONns 4ernoBeYeCcKOW >XW3HW. YCTaHOBKYy npubopa crnegyeT Mpov3BOAMTL Ha
cneunanusnpoBaHHbIX LMTax, AOCTYM BHYTPb KOTOPbIX paspelleH TOMbKO KBanuULMPOBAHHbLIM
cneunanuctam.

6.4 Jlobble nogknoveHust K npubopy 1 paboTbl NO ero TeXHUYECKOMYy 06CnyxuBaHuio credyeT
NpPon3BOANTL TONBKO NPWU OTKMIOYEHHOM NUTaHUM NpUBopa 1 UCNOMHUTENBHBLIX MEXaHU3MOB.
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7 MoHTax npubopa Ha o6bLeKTe

7.1 MoHTax npubopa

7.1.1 MoArotoBUTb Ha LUMTE YMpaBneHWs NOcajo4yHOe MeCTO [Ans yCTaHoBKM npubopa B
COOTBETCTBMMU CAAHHLIMK, NpuBEAeHHbIMK B [Npunoxexun b.

YuutbiBas, 4TO Ha Koprnyce npubopa MMEKTCS BEHTUMSALUMOHHbIE LUENW, KOHCTPYKUMUS LmMTa
ynpaeneHus AomkHa obecneuvBaTb 3awuTy npubopa OT nomagaHus B HEro Bnaru, rpasn u
NOCTOPOHHMX NPEAMETOB.

7.1.2 Mpu pa3smeweHun npubopa cnegyetr MNOMHWUTb, YTO HA OTKPbITbIX KOHTaKTax ero
KNeMMHUKa B nepuoj dKcnfyatauuMm npucyTcTByeT HanpsbkeHne 220 B 50 Iy, onacHoe Ans
YyenoBeyeckow xusHu. Mpubop cnepyeT ycTaHaBnMBaTb HAa CNeLManM3MpoBaHHbIX LMTaX, AOCTYMN
BHYTPb KOTOPbIX pa3peLleH TOMbKo KBanmpuumpoBaHHbIM cneumanucTam.

7.1.3 CMOHTMpOBaTb NMPMOOP Ha LMTe ynpaBreHus, UCNosb3ys ANS ero Kpennewus dukcaTopes,
BXOAsLLME B KOMMNIIEKT nocTaBkn npubopa.

7.2 MoOHTaX BHeLWHUX cBsi3en

7.2.1 O6wue TpeboBaHMA

7.2.1.1 MNutanne npubopa cnedyeT NPou3BOAUTL OT ceTeBoro dwmaepa 220 B 50 lu, He
CBSI3aHHOTO HENocpeACcTBEHHO C MUTaHWEeM MOLLHOro curoBoro obopynoBaHus. Bo BHelwHen uenu
pekoMeHAyeTCsl YyCTaHOBUTL BbIKIOYaTENb NUTaHUs, obecneyvBalowmii OTKNOYeHne npubopa oT
ceTu, 1 nnaBkue npegoxpanHntenu Ha Tok 0,5 A.

MutaHne kakmx-nnbo yCTPOWCTB OT CETEBbIX KOHTAKTOB Npubopa 3anpeLyaeTcs.

7.2.1.2 CoeguHeHne npubopa C BXOAHbIMM TepmonpeobpasoBaTensMn MNpPou3BOAUTL MpU
NMOMOLLW 3KPaHWPOBaHHOW TPEXMPOBOAHON NIMHWUM, XWIbl KOTOPOM MO OTHOLLEHWUIO APYT K APYTy UMEIoT
oAvHakoBoe conpoTuerieHve. [nuHa nuWHWM CBA3W JormkHa ObiTe He 6Gonee 100 meTpos, a
CONpPOTUBIEHME KaXOO0W ee Xunbl - He 6onee 15,0 Om.
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7.2.1.3 CoepgvHenne npubopa ¢ apgantepamun OBEH AC3M wnn OBEH AC4 BbinonHaTb npu
NMOMOLLM 3KPaHWPOBAHHOW [ABYXNPOBOAHOW NWUHWUWM CBA3W. [nuHa nuHumM pormkHa ObiTb He Gonee
1200 meTpoB.

7.2.1.4 CoeavHeHve npubopa C KOMMYTUPYIOLLMM YCTPOWCTBOM «[leHb/HOYb» BbIMOMHATL Mpu
MOMOLLY 3KPaHWPOBAHHOW [ABYXNPOBOAHOW NWUHUW CBSI3W. [nuHa nuHuM JorkHa ObiTe He Gonee
100 meTpos.

7.2.2 YKa3aHusl N0 MOHTaXy

7.2.2.1 ToaroToButb kabenu Ans coeguHeHusi npubopa caaTyMkamu, WCMOMHUTENbHBIMU
MexaHU3MaMu U BHELLUHMMU YCTPONCTBaMM, a Takke C UCTOYHMKOM nuTanms 220 B 50 My,

[na obecnevyeHns HapEXHOCTU SMNEKTPUYECKUX COEAMHEHUI pPeKOMeHAYeTCs MCMonb3oBaTb
Kabenu ¢ MeaHbIMU MHOTOMPOBOSIOYHBIMM XWUaMK, KOHLbI KOTOPbIX Nepea NMOAKMYeHneM criedyeT
3a4YMCTUTL. 3a4MCTKY XWn kabenen Heo6X0ANMO BbINOMHATL C TAKUM pacyeToM, YTOObl UX OroNeHHbIe
KOHLIbl NOCMe NOAKMYeHNs K Npubopy He BbiCcTynanm 3a npegenbl KnemMHMKa.

CeueHue xur kabernel He JOMKHO NpeBbIllaTh 0,75 MM” (ONTUMarnbHoe cevenre 0,5 MMP).

7.2.2.2 Mpu npoknagke kabenei cnegyeT BbIAENUTb B CaMOCTOSITENMbHYH Tpaccy (Mnu
HECKONMbKO TpacC) IWHUM CBSA3W, coeduHsiiowme npubop C  JaTuMkaMum U KOMMYTUPYHOLLIMM
YCTpOMCTBOM «[leHb/HoYb», pacnonaras ee (Mnu MX) OTAENbHO OT CWUMOBbLIX Kabenen, a Takke
kabenew, co3faroLLmnX BbICOKOYACTOTHbIE U MMMYMbCHbIE NOMEXW.

[nsa 3awmnTbl BXOAHbIX YCTPOMCTB Npubopa OT BAUSIHWUS MPOMBILLUMEHHbIX 3MEeKTPOMarHUTHbIX
nomex NuHWK cBsi3n npubopa ¢ AaTyvMkamu criegyeT aKpaHupoBaTh. B kayecTBe akpaHOB MOryT 6bITb
MCMONb30BaHbl Kak creunanbHble kabenn € 3KpaHVpyLWMMKW OnfeTkaMu, Tak W 3aseMneHHble
cTanbHble Tpybbl NOAXOAsALLEro AnameTpa.

Mpn wncnonb3oBaHWM  3KPaAHMPOBAHHbLIX kabenem MakCuUMmanbHbI  3aLWMTHBIN  3ddeKT
[OCTUraeTcs Npu COeAMHEHUN UX 3KPaHOB C OBLLEeNn TOYKOM cxembl npubopa (koHTakTel 15, 16, 17 n
30, 31, 32 OBEH TPM32-LlL4, koHTakTbl 33, 37, 43, 47 OBEH TPM32-LLl7). OgHako B 3TOM cry4ae
Heobxoaumo y6eauTbCs, YTO IKpaHWpyloLmMe OnneTkn kabenem Ha NpOTsXKEeHWM BCeW Tpacchbl
Ha[leXXHO M30MMPOBaHbl OT MeTanNYEecKMX 3a3eMreHHbIX KOHCTPYKUMA. Ecnu ykasaHHoe ycrnosue no
KakMM-nimbo npuymMHam He BbIMOMHAETCS, TO 3KpaHbl kabernew cnegyeT NOAKMIOYUTE K 3a3eMIIEHHOMY
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KOHTaKTy B LUTE ynpaBreHus.
CoepnunHeHne obLLen ToUkn cxeMbl Mpubopa ¢ 3a3eMneHHbIMK YacTAaMN 00bekTa 3anpeLuaeTcs.

7.2.3 MNopknioyeHne npubopa

7.2.3.1 TogknioveHve an|6opa cnefnyet  BbINONHATL MO COOTBETCTBYHOLMM  CXemam,
npvBeAeHHbIM B MpunoxeHun B, cobnopas npu 3TOM NnocneaoBaTenbHOCTb NPOBEAEHUS onepaumn:

—  NpOW3BECTM NOAKMOYEHNE Npubopa K UCNONMHUTENbHBIM MeXaHU3MaM, UCTOYHWKY NUTaHUSI
220 B 50 I'y v agantepy OBEH AC3M unu OBEH AC4;

—  MOAKMIOYUTb NIMHWUM CBSI3N «NpMBOop-aaTymkn» K TepmonpeobpasoBaTesisiM CONpoTUBIEHNS;

—  MOAKMIOYUTb NIMHUN CBA3M «NPUBOP-AaTHMKM» K COOTBETCTBYIOLLMM BXoAam npubopa.

Mpumeuyanune — Ecnu kakon-nnbo kaHan KOHTPoONs TemnepaTypbl B paboTe He ucnonbayercs,
TO BMECTO BXOAHOro Tepmornpeobpa3oBaTtensi K COOTBETCTBYWLIMM KOHTakTam npubopa cneayet
NoAKMioYNTL pesnctop nioboro Tvna. ConpoTueneHne peavctopa — ot 50 o 70 Om (ansa ucnonHeHun
npubopa, paboTatowmx ¢ gatunkamm TCM 50M u TCI 500M) nnu ot 100 go 140 OM (ans UCNONHEHW
npubopa, paboTtatowmx ¢ gatynkamm TCM 100M v TCI 10001).

BHumaHume! [Ona 3awutbl BXOAHbIX Lenen npubopa OT BO3MOXHOro npobos 3apsgamu
CTaTU4YEeCKOro 3MEKTPUYECTBa, HAKOMMEHHOr0 Ha NWHUAX CBSI3W  «nNpubop-Aatymku», nepen
NOAKMIYEHNEM K KIEMMHUKY Npubopa nx Xunbl cnegyeT Ha Bpemsi oT 1 0 2 C COeAUHUTb C BUHTOM
3a3eMneHns WwuTa.

7.2.3.2 Tocne BbINOSHEHWS yKa3aHHbIX paboT NpMBop roToB K UCMOMb30BAHMIO MO HAa3HAYEHMIO.
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8 Ucnonb3oBaHMe MO Ha3HA4YeHUI

8.1 MoaroTtoBKa k paboTe

8.1.1 lMopaTtb Ha npubop HanpshkeHne nuTaHusa 220 B 50 'y 1 NpoKOHTpoNMpoBaTh MOsIBNEHME
MHopMaLmm Ha ero UMpPOoBbLIX MHANKATOPaX, a TakKe 3acBeTKY CBETOANOAA «T apyx.
[Mocne nepBoro uMkna onpoca AaTYMKOB Ha LMAPOBbLIX MHAMKATOpax oTobpasutcs crnegyoLlas
WMHpopmaLms:
— Ha BEpXHEM WHAOMKATOpPe — W3MEepeHHOe 3HayeHue TemnepaTypbl HapyXHOro BO3AyXxa
(Mnn TeMnepaTypbl NPSIMON BOABI, B 3aBUCUMOCTM OT MECTa YCTaHOBKW AaTUMKA Trapyx);
— Ha HWXHeM MHAMKaTope — MHpopMaLMOHHas 3acTaBka O BbIMOMHAEMOM pexunmMe.

hA
Haxumas KHonky , NPOKOHTPONMPOBATbL MO LUGPOBLIM MHAMKATOpaM Npubopa onpeaeneHve
3HaAYEHUI CreayoLLNX BESIMYUH:
— TemnepaTtypbl 06paTHO BoAb! (Mpy 9TOM 3aroputcst cBeToanos, Tosp);
— TemnepaTypbl BoAbl B KOHTYpe OTonmneHus (Npy 3ToM 3aroputcst CBeToAnos, Toron);
— TemnepaTypbl Boabl B KoHTYpe MBC (npu aTom 3aroputcsa ceeToamos Trec).

BHumanume! Mpy paboTe ¢ KHOMKaMK HaxkaTue MX JOMMKHO OCYLLECTBSATLCS Ha BPEMSI HE MeHee
YyeMm 1 c. Peakumsi npubopa Ha noaaHHyo KOMaHay ynpasreHust IPOUCXOANT NPW OTNYCKaHUMN KHOMKW.

8.1.2 Ecnu npu KoHTporne Kakoro-HuGyab NnapameTpa Ha BepXHuid LMOpoBO MHAUKATOP BMECTO
3HaYeHNUs TeMnepaTypbl BbIBOAATCS rOpPU3OHTanbHble Npoyepkn (- = = =), HeobxoAanMo npoBepuTb
NpaBUNbHOCTb MOAKITIOYEHNUST COOTBETCTBYIOLLETNO AaTyMKa, €ro UCMPaBHOCTb, @ TAKKE MCMPABHOCTb
COELVHUTENbHBIX NUHWIA U KAYECTBO UX COEAVHEHWN.

MpumeyaHue — lMpu NpoBepKe UCNPABHOCTY NIMHUM CBSA3W U AaTyMKa METOAOM «MPO3BOHKW», BO
nsbexaHue Bbixoaa npubopa u3 cTposi, creayeT MCNosb30BaTh YCTPOMCTBA C HaNPsHKeHeM NuUTaHns
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He Oonee 4,5B. lpn 6onee BbLICOKMX HaMpPsXXEHUSX OTKIOYEHWE CBHA3eW OT npubopa nepen
NPOBEPKON NNHWI ABNseTCs 0bs3aTenbHbIM.

8.1.3 [lMpokoHTponvpoBaTb hOPMUPOBaHME CUrHAMOB YNPaBMsOLWMX 3anopHO-perynmpyLwmnMm
KrnanaHamu B KOHTypax OTOMMEHNs U ropsiyero BogocHabxeHusi. O Bblgaye CUrHanoB ynpaBneHus Ha
K3P curHanunsmpytoT cBeToaMoabl Ha NMLEeBON naHenu npubopa:

— curHan Ha K3P koHTypa otonneHus — ceetoauoasl «OTOIM.»:
CBETOANOA «+» — OTKPbITUE, CBETOANOS, «-» — 3aKpbITVE KnanaHa,;

— curHan Ha K3P koHTypa ropsyero BogocHabeHns — ceetoamnogp! «MBC»:
CBETOANOA «+» — OTKPbITUE, CBETOANOS, «-» — 3aKpbITVe KnanaHa.

3acBeTka CBETOOUOA0B OCYLLECTBNSAETCS HAa BPEMS AEACTBUSA YNPaBsSoLLEro curHana.

8.1.4 PykoBoACTBYsICb ykasaHusiMu n.n. 5.3, 5.4, npou3BecT MPOCMOTP 3agaHHbIX paboumx
napameTpoB npubopa M npu HeobxoauMOCTM nepenporpaMMmpoBaTb WX B COOTBETCTBUM C
aKcnnyaTauuoHHbIMU TpeboBaHMAMN.

Mpu npocMoTpe 1 NporpaMMUpoBaHNU paboUmx NapaMeTpoB yYecTb CreayoLLee:

1) B napametpe U~ il gonyckaeTtcs sagaHme TOMbKO MOMOXMUTENbHBLIX 3HAYEHUIA.

2) B napametpe P-0{ 3apaHHbiii KOO [AOSDKEH COOTBETCTBOBATH TWMY MCMOMb3YyEMbIX TEPMO-
npeobpasoBateneii.

3) B napametpax F-I {.F-04 ucxogHble 3HauyeHust DOMKHbI BbiTb ycTaHoBMEHb! pasHbiMu JOO.0.
3afaHve Apyrux KOPPEKTUPYIOLMX 3HAYEHWNI JOIDKHO BbiTh TEXHUYECKN 060CHOBAHHBIM.

4) B napametpax F-05, F-07, F-09u F- { | sHaueHus «nonocbl dounbTpa» HeoGxoaMMo 3adasaTb
B COOTBETCTBUM C yKa3aHUSIMU, U3MOXeHHbIMM B N. 5.2.3.2. Ecnn pacyeTt «nonockl dunbtpa» Ans
COOTBETCTBYHOLLETO KaHarna KoHTpons TeMnepaTypbl No KakuM-nvGo NpuumMHam 3aTpyaHUTENEH, TO ee
3HaYeHMe pPeKOMEHAYeTCs ycTaHaBMnMBaTb C 3aBeAOMbIM 3anacoM. CriefyeT NOMHWUTb, YTO CIULLKOM
y3kasi «nonoca unbTpa» MOXEeT 3HauyuTenbHO 3amMeanuTb peakumio npubopa Ha ObiCcTpoe
dhakTUyecKoe N3MeHeHWe BXOLHOrO napameTpa.
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5) B napametpax A-0! v R-O4 pomkHbl GbiTb 3agaHbl 3HAYeHUsl, OTMWYHbIE OT HyMS.
WckniodeHne COCTaBMAOT clydau, Korga Mo Kakum-nuBo npuumHam paBoTy BbIXOAHLIX pene,
ynpaensiowmx cootseTcTByowmM K3P, Heobxoammo 3abnokupoBaTb. Hanpumep, ecnu npubop
UCMONb3yeTCA TOMbKO ANt YNpaBfeHUst KOHTYPOM OTOMIEHMs, TO perynstop koHtypa [BC
LieniecoobpasHo OTKIHYUTL YCTaHoBKON B napameTpe A-O4 sHauenus, pasHoro OO0,

6) B napameTpax A-03 v R-0b tawke [omkHbl BbiTe 3a4aHbl 3HAYEHs], He paBHbIe HyIMHo, TaK KakK
B 9TOM Cryyae, B COOTBETCTBUM C chopmyriont (1) n. 4.5, umnynbcel ynpaeneHus K3P dopmupoBaTbest
He GyayT.

Mocne nporpamMmmpoBaHus pabounx napameTpoB NpUBop roTos k AanbHeliwel paboTe.

8.2 PexomeHgauuu no Hactpouke NMUO-perynatopos

8.2.1 lNepen Havanom HacTponku cooTBeTcTBylOWero MW[-perynatopa 3agatb AnNst Hero
B npubope cneayoLme 3HaveHnst paboymx napameTpos:

— 3HayeHue napameTpa S pasHbim OO0 £,

— 3HauyeHue koaddumumeHTa t pasHbim JOOD,

— 3HavyeHue koadpuumerTa K pasHbim D00 /;

— 3HayeHWe 30Hbl HeYYBCTBUTENBLHOCTM pasHbiM JOL.

8.2.2 lMocne 3apaHusi ykasaHHbIX paboymMx napamMeTpoB MEpPeBecTU npubop B pexum
«PerynupoBaHne» 1 KOHTPONMpPOBaTb XapaKkTep W3MEHEHUs TemnepaTypbl B KOHType npu ee
perynuposaHuu.

MocTeneHHo yBenuumBas 3HaveHue koadpduumeHTa K, 4OOUTbCS BO3HMKHOBEHUSI B KOHTYpe
perynupoBaHusi NepMoanYeckunx kornebaHun Temneparyphbl, MPOUCXOASLLMX BOKPYT 3a4aHHON YCTaBKU.

8.2.3 PaccunTatb 1 yctaHoBUTL B Nnpubope 3HaveHue koadduumneHTa K npumepHo pasHbiM 60%
OT BENUYUHBI, MONy4eHHON Mo n. 8.2.2. NepexoaHon Npouecc perynupoBaHnst TemnepaTypbl Npy 3Tom
[OOMKEH UMETb anepuoanNYecKuii XxapakTep.
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Ecnu npu Bo3genicTBMM BO3MyLLAKOWMX (DAKTOPOB B KOHType Habnogaetcsi BO3HWKHOBEHUE
3aTyxalowmx kornebaHuii TemnepaTtypbl, TO CrMaxuBaHWe WX criegyeT Npou3BOAWUTL MOCTENeHHbIM
yBenuyeHmem koadduumeHTa t.

8.2.4 1o OKOHYaHWW HACTPOMKN YCTAHOBWUTL AOMYCTUMOE AN AaHHOMO KOHTypa 3HaYeHUe 30HbI
HEYYBCTBUTENBHOCTY PErynMpoBaHusl No Temneparype.

8.3 YTouHeHMe HaCTPOMKMK perynsaTopos

8.3.1 B npouecce paGoTbl ANA OOCTMXKEHWS ONTUMAmnbHOrO KayecTBa pPerynupoBaHusi
TemnepaTtypbl B KOHType OTOMfeHus wnuv B KoHType MBC MoxeT notpeGoBaTbCs M3MeHeHue
3afaHHbIX AMsl COOTBETCTBYIOLLEro perynsrtopa napamMeTpoB HacTpoinku — S, K v 1. M3meHeHue
[aHHbIX NapaMeTPOB OCYLLECTBIIAETCA Ha OCHOBE aHanu3aa nepexofHoro npouecca, nofy4eHHoro npu
perynvMpoBaHuM TemnepaTtypbl M JaHHbIX, U3MOXEHHbIX B M. 4.5.

Hwxe npuBeaeHbl HanGonee pacnpocTpaHeHHbIE Crydan OTKIMOHEHUs! NepexoaHoro npoLecca ot
ONTMMAasbHOrO PEryrimpoBaHns U PACCMOTPEHbI BO3MOXKHbIE MPUYMHBI, Bbi3bIBaIOLLME WX MOSIBIIEHME.

8.3.2 Tllocrne BKIOYEHUS YCTAHOBKM HAOMIOOAETC  3HAuUTeNbHOe MNepeperynupoBaHue
TemnepaTtypbl C MOCneaylLnMU ANUTeNbHBIMU cnaGo3aTyXalowmymMi KonebaHnsaMU OKOMo YCTaBKu.
XapakTep nepexogHoro npotecca rpaduyeckm NpeacTasneH Ha pucyHke 8.1.

T.°C 4

Tm_ e e e pa—

PucyHok 8.1
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Bo3MoXHbIe NPUYMHbI.

1) 3aBbiWweHO 3HaYeHne koadhduumeHTa ycunenusa K. B aTom cnyyae gaxe HesHauntenoHoe
paccornacosaHne no Temnepartype npuMBOAWUT K (POPMUPOBAHMIO MMMyMbCa ynpasreHns GonbLion
AnuTenbHocTu (B cooTBeTCTBUM € dhopMmynon (1), cm. n. 4.5: D; = 2,5-K-(E; + 1-AE)).

Mpn aTom K3P Bce Bpems «npockakuBaeT» MUMO TpebyemMoro onTMarnbHOrO MOSIOKEHNS.

2) 3aHmxeHo 3HayeHue koachdumumenTat. Ecnn ckopocTb naMeHeHus paccornacosaHus AE;
CIMULIKOM Bernuka, npubop BOGMM3W ycTaBkv AOMxeH copMupoBaTb TOPMO3SALWME WMMNYNbChI, T. €.
HaunHaTb 3akpbiBaTb K3P, HeCcMOTps Ha TO, YTO Tekylas TemnepaTtypa BCe elle MeHblue YCTaBKu.
Ecnu atoro He mpoucxoauT, HeobGXoAMMO YBENUUUTL 3HayeHue koadpduumeHTa T, 4TO MpuaacT
KonebaHusiM TemnepaTypbl 3aTyxaloLmin XxapakTep U 3acTtaBuT npubop nydlle pearMpoBaTb Ha ee
peskme N3MeHeHus.

3) 3aHuxkeHo 3HaueHue napameTpa S. Ecnu B npegenax sagaHHoro napameTpa «S» BenMunHa
AE; okasbiBaeTcsi meHbwe 0,1°C, npubop cuutaeT ee paBHOW Hyno. B aTom cnyyae nepectaer
paboTtaTb auddepeHumansHas coctaensowan MAO-perynatopa, npusHakoMm 4Yero sBnsieTcs
OTCYTCTBUE peakuun npubopa Ha usmeHeHue KoadpduumeHTta t. Bo nsbexaHne gaHHOro sBneHus
3Ha4yeHue napameTpa S cregyet yBenuynTb.

8.3.3 lepexogHow npouecc HOCUT BAMNOTEKylWM xapakTep. [lpy 3ToM  perynupyemas
Temnepatypa HeonpaBdaHHO MeEANeHHO [OCTUraeT 3aJaHHOM YCTaBKM W TaK Xe MeasnleHHO
BO3BpallaeTcs K Hen nocne BO3MyLLaloLWero Bo3dencTsus. Xapakrep mnpouecca rpaduyecku
npeacTasneH Ha pucyHke 8.2.

MpuunHa Takoro xapakTepa MepexofHOoro rnpouecca 3aknovaeTcs B SBHOM  3aHWKEHUK
KoadpdpuumneHTa yeuneHus K. B pesynbTtaTte, HECMOTPS Ha HanMyMe 3HaYUTENLHOrO PaccornacoBaHus
E B dopmyne (1) n. 4.5, onuTEenNbHOCTbL YNPaBnsoOLEro MMMynbca OKa3blBaeTCs HEAOCTaTOYHOW,
4YTOObLI €ro KOMNEeHCMpPoBaTb.

8.3.4 lNpu BbiIXxOoAe Ha 3ajaHHOe 3Ha4YeHWe TemnepaTypa pacTeT He NMaBHO, a PbiBKAMU, YTO
CTaHOBUTCSt 0COBEHHO 3amMeTHbIM BONN3M yCTaBKU. XapakTep npouecca rpaduyecku npeacTaBneH Ha
pucyHke 8.3. T[lpuymHOA Takoro SBMEHUS MOXEeT ChyXWTb HeobOCHOBaHHOE YBenuueHve
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KoadpdumumeHTa 1, B pesynbTaTte 4yero anGop Aaxe rnpu He3HauYUTEeNbHOM U3MEHEHUN BeNUYNHBI AE;
CUINbHO MEeHAeT OANUTENbHOCTb (a nHorga un ﬂOﬂﬂpHOCTb) ynpasnawwmx umMnynbCcoB.

T,°CA T,°C A

o
-

t,c

]

[l
-
o

PucyHok 8.2 PucyHok 8.3

8.3.5 OntumanbHbIV BbIGOp KOI(PPULIMEHTOB HACTPOWKM perynatopa no3BonseT MakcMManbHO
ObICTPO M npakTudeckn 6e3 nepeperynMpoBaHuns TemnepaTypbl BbIBECTM OOBEKT Ha 3afdaHHylo
yCTaBKy. XapakTep nepexofHoro npouecca rpadmyeckv npeacTaBneH Ha pucyHke 8.4.

MpusHakamn npaBunbHOro BbIOOpa KO3IMMULMEHTOB perynatopa sBnseTcs nnasBHbin (6e3
PbIBKOB) POCT TeMMNepaTypbl U Hann4yme TOPMO3SLLUMX UMMNYMbCOB NPU Noaxode K ycTaBke Kak CHU3Y,
Tak u ceepxy. Npu HanMuum B nNepexofHOM npouecce HebOonbLIOro nepeperynupoBaHnsi u GbiCcTpo
3aTyxalowmx konebaHui cnegyet HEMHOTO YMEHbLUMTb 3HaveHve koadduumenta K, ocrasus
ocTasnbHble napameTpbl 6e3 N3MeHEHNI.
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PucyHok 8.4

8.4 Pexxum aganTMBHOW HaCTPOMKM perynsaTopoB npubopoRB B kopnyce L7
Pexum apanTMBHOMW HacTpOWKM KaHamnoB perynupoBaHus oTonnenuss u  [BC  moxet

yCTaHaBNMBaTLCS HE3aBUCUMO AN KaXA0ro perynsTopa B napameTpe A-07.
B pexvme aganTtuBHOM HacTporiku npubopa, B npouecce paboTbl, BbINOMHAETCA HENPEPbIBHbIN
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pacueT Tpebyembix NapameTpoB perynstopa, a napameTpbl A L.AG He okasbiBalOT BNUsAHUA Ha paboTy
perynstopos.

BpemeHHble xapakTepucTuku perynstopa B pexvume afanTMBHOM HACTPOWKM  yCTynaroT
XapaKkTepucTukam, KOTOpble MOXHO MOMy4YUTb B PEXWMe Py4YyHOM HacTpoviku. [lostomy pexum
afanTVBHON HACTPOMKN perynsatopa pekoMeHAyeTcs NpUMeEHsiTb, ecrnn B npolecce paboTbl 06bekT
perynnpoBaHusi 3Ha4YUTENbHO U3MEHSIET CBOW napameTpbl (NMOCTOSIHHYIO BpeMeHu U koadduumneHT
nepepayv 3afBuKKN).

B pexvme aganTMBHOW HacCTPOWKM 30Ha HEYYBCTBUTENbHOCTM Oornblle WAM paBHa OOHOMY
rpagycy, Aaxe ecnu B napametpax U {2, L I3 ycraHoBneHo 3HaveHve MeHee OAHOrO rpajyca.

B pexume apganTMBHOW HAacCTPOMKM pekoMeHAyeTcs ycTaHaBnueaTb Gonblve (B nNaTb U Gonee
pa3 6onblue NOCTOSIHHOWM BpeMeHW OObeKTa perynupoBaHusl) 3HaYeHWUs1 AN NOCTOSIHHOW BPeEMEeHU
unbTpa kaHana u3MepeHust Temnepatypbl HapyxHoro Bosgyxa (napametp F-0B). 3Hauenus
napameTpoB MOCTOSIHHOW BPEMEHW OCTarbHbIX KaHanoB M3MepeHus TemnepaTypbl pekoMeHayeTcs
yCTaHaBnuBaTb B Takoe 3HayeHue, Npu KOTOPOM LUYMbl U3MEPEHWUs TeMnepaTypbl He MpeBbiluaoT
0,1°C.

HeobxoaMmbIMu ycrnoBusaMu Ans HopMmanbHOW paboTel perynstopa B afanTUBHOM pexume
ABNSIIOTCS:

—  MOCTOsiHHas BPEMEeHU OObeKTa perynnpoBaHns AormkHa ObiTb He 6onee 3 MUHYT, T.e. npu
M3MEHEeHUN TNOMNOXEHWUS 3afBWXKKW, 4Yepe3 3 MUHYTbl, perynvpyemasi TemnepaTtypa A[OfmKHa
N3MEHWUTLCS HE MeHee YeM Ha 63% OT BeNMYMHbI UBMEHEHWS [0 YCTAHOBMBLLETOCS 3HAYEHUS;

—  ko3hdULUMEHT nepefayn 3afABWKKM OOMMKEH Haxoautcs B Auanasone ot 0,7 ¢/°C po 20
c/°C, T.e. Npu BKMIOYEHUN 3aABWXKKN Ha 0,7 cekyHAbl, perynupyemas TemnepaTypa AOMKHa U3MEHUTCA
He Goree, YeM Ha OAWH rpagyc, a MpW BKMOYEHUM 3afBWXKKM Ha 20 cekyHd, perynvpyemas
Temnepartypa AOMKHa USMEHUTCA HEe MeHee, YeM Ha OAVIH rpaayc.
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9 TexHuyeckoe obcnyxumBaHue

9.1 OGcnyxusaHue npubopa Npu aKcniyaTauum COCTOUT M3 TEXHUYECKOro ocMoTpa npubopa,
KOTOPbIN LOMKEH MPOBOAMTCS 0BCMYXUBaIOLWMM NMepcoHanoM He pexe O4HOro pasa B 6 MecsiLes v
BKMIOYaTh B ceBsl BLINMOMHEHWE CMEAyOLLMUX onepaLmii:

— O4MCTKY Kkopryca npubopa, a Takke ero KINeMMHWKOB OT MblK, TPsS3n U NOCTOPOHHMX
npeameTos;

— MPOBEPKY KayecTBa KpenneHust Nnpubopa K WuTy ynpaeneHus;

— NPOBEpKYy KayecTBa MOAKIIIOYEHUS BHELIHWX CBA3EN K KneMMHukam. OBHapyXeHHble npu
OCMOTpPE HEAOCTaTKUN CeAyeT HEMEAEHHO YCTPaHSITb.

9.2 lNpu BbINONHEHWM paboT MO TexHM4Yeckomy obcnyxuBaHMo npubopa cobniogats Mepbl
6e3onacHOCTH, N3NOXeHHble B pasaene 6.
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10 MapkupoBka

Mpun nsrotoBneHnn Ha npnbop HaHOCATCSA:

—  TOBapHbIV 3HaK MPEANPUSTAS — U3rOTOBUTENS;

—  ycrnoBHoe 0603HaveHue npubopa;

—  3Hak cooTBeTcTBUsA No ACTY 2296 (ansa cepTndnumMpoBaHHbIX NpnbopoB);

—  HauMOHarmbHbIA 3HaK COOTBETCTBUS (OnA NpuMOOpPOB, MpPOLUEALIMX OLLEHKY COOTBETCTBUS
TEXHWYECKUM pernameHTam);

- cteneHb 3awuTbl no TOCT 14254;

—  knacc anektpobesonacHocty no MOCT 12.2.007.0;

—  poA nuTaloLLero Toka 1 HOMUHanNbHOE HanpsXkeHne nNuTaHus, B;

- HOMWHanbHas noTpebnsemas MOLWHOCTb, B A;

—  3aBOACKOW HOMep MO CUCTEME HyMepaunu NpeanpusTUS-U3roToButens (LLUTPUXKoa);

—  Mecsil 1 rof Bbinycka (3anoxeHsl B LWUTPUXKOAE);

—  cXema MOoAKMoYeHust;

—  MOSACHSAKLIME HaANNUCK.

Ha notpebuTenbckyto Tapy HAHOCUTCS:

—  TOBapHbI 3HaK 1 aapec NPeAnpUATUA-U3roToBUTENS;

—  HauMMeHoBaHue npubopa;

—  3aBOACKONM HOMEp MO CUCTEME HyMepaLuun NpeanpuUsaTUS — N3roToBUTens (LLITPUXKOA);

—  MecsU 1 rof Bbinycka (ynakoBKw).
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11 TpaHcnopTUpoBaHUe U XpaHeHue

TpaHcnopTMpoBaHWe WU  XpaHeHne npubopoB NpPoOM3BOAWUTCH  COrfmacHo  TpeboBaHusIM
FOCT 12997, FOCT 12.1.004, HAMNB A.01.001.

TpaHcnopTMpoBaHe NpMGOPOB OCYLLECTBASETCA NpY TeMMNepaType OKpyXXalLlero Bo3ayxa OT
MmuHyc 25 go 55 °C c cobniogeHnem mMep 3awuTbl OT y4apoB 1M Bubpaumii.

MepeBo3ka nNpuBGOPOB MOXET OCYLLECTBMATLCA B TPAHCMOPTHOW Tape MOWTY4YHO WM B
KOHTeVHepax.

YcnoBus xpaHeHusi NpubopoB AoMmkHblI cooTBeTcTBOBaTL Yenosuam 1 (J1) no FTOCT 15150.

B Bo3gyxe He JOMKHbI NPUCYTCTBOBaTb arpeccuBHbIE Napbl U NPUMECH.

MpuGopbl crieayeT XpaHUTb Ha CTennaxax.

12 KoMnnekTHOCTb

MpuGop 1w,
MacnopTt lwr.
PykoBoacTBO no akcnnyartaumm 1wr.
[apaHTUNHbBIN TanoH lwr.

MpumeyaHue — N3roToButens octaensieT 3a cobor NpaBo BHECEHMUS AONOMHEHWI B
KOMMMEKTHOCTb M3aenusi. MNonHas KOMMNeKTHOCTb yKka3blBaeTCs B nacrnopTte Ha npubop.
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MpunoxeHune A
Cxema cuctembl otonneHus u NrBC

(cnpaBo4HoE)
ok
7z u'; {T'W;" ol K3P oron.
:3 g::.‘ } OBEH TPM32
[ iy K3PTBC |—

PucyHok A.1 — Cxema cuctembl otonneHus n NBC
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MpunoxeHue b
FabapuTHble N ycTaHOBO4YHbIE pa3mepbl npubopa

(cnpaBo4HoE)
NULEBas NaHenb WwTa

ukcaropsl o

, >18

145

-

-

<15

PucyHok B.1 — Fa6apuTHble u yctaHoBOYHble pa3aMmepbl OBEH TPM32-114
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PucyHok B.2 — F'abaputHbie n yctaHoBOYHble pa3mepbl OBEH TPM32-LL7
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MpunoxeHune B
CxemMbl noakno4YeHnsa npudopa
(cnpaBo4HoE)

OBEH TPM32-1Ll14

PucyHok B.1 — Cxema pacnonoxeHusi KneMMHbIx coeguHutenen OBEH TPM32-1l14
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PucyHok B.2 — Cxema noakntwo4yeHus OBEH TPM32-14
50



T
Sanmeh [

Detib (oTkn. )/ C

Houk (BKn.)

OGB!
POR®RGEE
®®®®®(
APE®OBE®

RS-485 E =z OBEH TPM32-117

PucyHok B.3 — Cxema nogkntoyeHus OBEH TPM32-117
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Apnantep AC3M

I DRB9
‘ T ) e
RD |2}—{2]| RxD

Mpu6op OBEH TPM32-1L14.RS

Ham Wi n

k 3BM

Mpu6op OBEH TPM32-1L14.RS

PucyHok B.4 — Cxema nogkniovyeHnas OBEH TPM32-1114.01.RS n OBEH TPM32-144.03.RS
K agantepy cetun OBEH AC3M
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Apantep AC4

Cenla RS-I485
Mpu6op OBEH TPM32-WW4.RS | U;if = l:l:gbﬁ nK
= el
= ]| L +[o0
Mpubop Net
Mpu6op OBEH TPM32-1Li4.RS B 2 e

PucyHok B.5 — Cxema nogkntouyeHus OBEH TPM32-114.01.RS n OBEH TPM32-1l14.03.RS
kK apantepy cetu OBEH AC4
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MpunoxeHue I
3apaHue napameTpoB OTONUTENbLHLIX rpacdMKoB

(cnpaBo4Hoe)

ri rpaCbVIKVI Tycr.oron = f(THapy»() " Ton.max = f(THapym) mnn Tyc'r.o'ron = f(Tnp) " To6p.max = f(Tnp),
obpabaTbiBaemMble Npubopom Mpu 3kcniyatauuu, B obwem crnyyae npeacTaBnslT COBON KyCOYHO-
NWHeNHble OyHKUMM C ABYMS Toukamm um3noma («A» n «B»), napameTpbl KOTOpbIX 3apalTcs
nonb3oBaTenem (He3aBMCHMO A8 KaKAOro Tmna rpadpuka) npu NnporpamMmpoBaHumn npuéopa.

.2 Mpumep rpadmka Tycroron = f(Tuapyx) MPVBEOEH Ha pyUCyHKe IM.1.

T,°c |
T —_—
yer
L1
/
//
T
e
Kar 1 | Il
BKN. [~ 1 T
onn | "
=
I } t,c
K3P—4 umnynschl Tnpmnmeuuu: }
t,c

PucyHok I'.1
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[ns nonHoro 3ajaHus napameTpoB rpaduvka Monb30oBaTeNto OOCTAaTOYHO 3aHeCTW B NamsTb
npvbopa KoopaMHaTLI TOYEK ero nanoma «A» n «B» (T. . B JaHHOM crniyyae 3aaaTh AN Kakaoi ToUKM
3HauyeHVWe TemnepaTypbl HapyXHOro BO3dyXa W COOTBETCTBYIOLIEE €My 3HA4YeHWe YCTaBku
TeMnepaTtypbl B KOHTYpe OTOMNEHNS).

3agaHue koopamMHaT  Tovek um3noma rpadmka  Tycroron = f(Tuapy) MPOM3BOAMTCA  MpU
nporpammuposaxuu napamertpos L= { - L-04 npuGopa.

Mpu aTOM AN TOYKK M3noma «A» 3HauyeHVe TemnepaTypbl Tuapy (A) 3a0aeTcsa B napameTpe U-
01, a sHaueHue yctaBku Tyeroron (A) — B Napametpe L-I2.

Ons Toukn usnoma «Bx» 3HaueHne TemnepaTypbl T.apx (B) 3agaetca B paboyem napametpe if-
13, a 3HaueHve ycTaBku Tyeroron (B) — B Napametpe L-0Y.

Mpun 3apgaHum napameTpoB rpadmka Tyeroron = f(Tuapyx) AOIMKHO COGMNIOAATLCS BbINONHEHWE

¥ Py’
crieayoLmx yCroBuii:

— 3HayeHue Tyapyx (A) AOMKHO BbITb Gonblue 3Ha4YEHUS Tiapyx. (B);

— 3HayeHue Tycroron (A) AOMKHO BbITb MeHbLUE 3Ha4YeHNs Tycromon (B);

— yctaBkM Tycroron-(A) U Tycroron (B) OOMKHBI MMETb MNOMOXWUTENbHbIE 3HAYeHUs U ObiTb He

meHee 10,0°C.

.3 Cnocob 3agaHusi koopauHaT AN Todek manoma rpaduka Tospmax = f(Tuapyx) aHanormyex
M3MOXEHHOMY B 1. .2, HO NPOV3BOAWTCS Npy NporpaMmuposaHumn napameTpos L-05 - U-08.

Mpn aTOM 3HaueHue Temnepatypbl Tupx (A) 3agaerca B napametpe U-05, 3HaueHve
ycTaBku Tospmax (A) — B napametpe L-0h; 3HaueHue Tuapw (B) — B napametpe U-07 3HaueHue
Tosp.max(B) — B napametpe L/-08.

.4 Mpn Heob6XoAMMOCTU WCMONbL3OBaHUSI B CUCTEME OTOMUTENbHOro rpadmka Tyeroron= f(Tap)
3aQaHue KoopaMHaT AN ToYeK ero UarnomMa npou3BoaMTCS NPU NporpamMupoBaHnm napameTpos LU-0 !
-U-0M.
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Mpumep rpadumka Tyer.oron = f(Trp) NPMBeaeH Ha pucyke 1.2,

Tyer.oron., 'C

ek

U' J"l'l
gsag

PucyHok I'.2

Mpy aTOM ANs TOYkM M3nomMa «Ax» 3HaueHve Temnepatypbl Tq, (A) 3agaeTcs B napametpe L-0 1,
3HayeHue ycTaBku Tycroron (A) — B Napametpe L-IF. [ins Toukv usnoma «B» 3HaueHue Temnepatypbi
Tne (B) 3apaercs B paboyem napametpe -3, a sHaueHue ycTaBku Ty omon (B) — B Nnapametpe L-04.

Mpn 3apaHnm napameTpoB rpaduka Tycroron = f(Trnp) AOMKHO cobniogaTbCa BbINONHEHWE
crnefyroLmX yCroBui:

— 3HaueHue T, (A) BOMKHO BbITb BonbLue 3HaYeHus Ty, (B);

— 3HayeHne T ycroron (A) OOMKHO ObiTb Gonblue 3HaYEHUS Tyeroron (B); yCTaBKM Tycroron (A)

N Tycroron (B) AOMKHBI METL NONOXUTESNbHBIE 3HAYEHNS K ObITb He MeHee 10,0°C.
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.5 3apaHve koopauHaT Ans Todek nanoma rpaduka Tosp. max = f(Thp) @HANOrMYHO U3NOXEHHOMY
B n. .4, HO npou3BoauTCA MpW NporpaMmupoBaHuy napametpos L-05 - L-08. Mpu aTom 3HaveHne
Temnepatypbl Tn, (A) 3apaeTcs B pabouem napametpe L-{15, a 3HaueHue ycTaBku Togpmax(A) — B
napametpe UY-0B v 3Havenve T, (B) 3apaetca B napametpe U-07, a sHaueHve Tospmax (B) — B
napametpe L-08.
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MpunoxeHne
I'IporpaMMMpyeMble napamMeTpbl npuﬁopa
(cnpaBo4Hoe)

BHumaHue! 3anpelwiaetcs u3MeHATb MapaMeTpbl C LWIMEPOM, HE OMUCAHHOM B AaHHOM
MpunoxeHuun, n yctaHaBnnBaTb 3HaYEHNsI NApaMeTPOB BHE YKa3aHHOro AvanasoHa.

Ta6nuua [.1 — MapameTpsbl rpynnbi «U»

Wndp Ownana3oH 3aBoAackas
Ha3sHauyeHue napameTtpa -
napameTpa 3Ha4YeHun ycTaHOBKa

3HaueHve TeMnepaTypbl Tuapyw(A)
LI'U l rpaq)MKa Tycr.crron= f (THapyx() '50,0...199,900 UUEU
mnn Top (A) rpadmka Tyeroron = f (Thp)

3HaueHne ycTaBkn Tycroron (A)
L"UE rpachKa TVCT.OTOI‘I =f (THaDWK) 010'0199'900 DL’ED
nnu Tyc‘r.o-ron =f (TI'ID)

3HaueHne TemnepaTypbl Tyapyx(B)
u-03 rpacovka Tyeroron= f (Tuapy) -50,0...199,9°C o520
nunum T.—,p (B) rpad)VIKa Tycr.oron =f (Tnp)

3HayeHwne ycTaBku Tycroron (B)
u-o4 rpadmka Tyeroron = f (Tuapyx) 010,0..199,9°C 0350
nnu TyCT.OTOI'I =f (Tnp)

3HaveHne Temnepatypbl Tyapyx(A)
Y-5  |rpacpuka Tospmax= f (Tuapyx) -50,0...199,9°C ooan
unu Typ (A) rpadomka Tospmax = f (Trp)
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OkoHYaHue Tabnuubl A1

Wndp H Ownana3oH 3aBoackasn
a3HayeHue napameTpa -
napameTpa 3Ha4YeHUn yCTaHOBKa
3HauveHue yctaBku Tobp.max (A) o
- 010,0...199,9°C
U-06 rpadmka Topp max = f (Tp@pvm) NN Tospmax = f (Tap) G380
3HaueHne TemnepaTypbl Tyapyx(B)
L"D" rpachKa ToGp.maxz f (THapy)K) '50,0...199,9°C -ESD
mnu Ty, (B) rpadomka Tospmax = F (Tap)
3HaueHwne yctaBku Tobp.max (B) o
- 010,0...199,9°C
U-08 | padpmka Tospmax = f (Tuspp) MM Tospmar = f (Tap) 060
BenununHa casura rpadpmka Tyeroron = T (Thapyx)
u-09 unu rpaduka Tyeroron = f (Trp) B HOUHOM pexume -20,0...020,0°C oos.o
paboTbl CUCTEMBI
3HaueHwue ructepesnca A npu BbINOMHEHUN peXuma o
u-a no n. 4.3 (TOMbKO NONOXUTENbHbIE Yncna) 000.1...010,0°C 0oio
U- 11 ggggzﬁzgg:;a\:m Tyer-rec B KOHTYpE ropsyero 010,0...199,9°C 0mn
3HayeHune 30Hbl HEYYBCTBUTENBHOCTM o
u-we B KOHTYpe ropsiyero BogocHabXeHus 000,0..010,0°C boio
u-3 3HayeHue 30Hbl HEYYBCTBUTENBHOCTU B KOHTYpe 000.0...010,0°C o710

oToneHna
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Ta6nuua 1.2 — NapameTpsbi rpynnbi «P»

LWndp Tun H Onana3soH 3aBopckan
a3HayeHue napameTpa o
napameTpa Kopnyca 3HaYeHUn yCTaHOBKa
Tun BxoaHbIX TC: xx.O !
- TCM WlOO = 1,426 xx.01
LLl4 -TCn Wi = 1,385 xx.02
— TCM Wy = 1,391 xx.03
- TCM W100 = 1,428 xx.04
Tun BxoaHbIX TC: onnn
p-01 — TCM50 Wi = 1,426 0000
— TCM50 Wyg = 1,385 0001
— TCIM50 Wyg = 1,391 0002
w7 — TCM50 Wi = 1,428 0003
— TCM100 W10 = 1,426 0004
— TCIM100 Wy = 1,385 0005
— TCM100 Wy = 1,391 0006
— TCM100 W10 = 1,428 0007
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MpogomkeHune Tabnuubl 0.2

LWndp Tun H . 3aBopckan
asHauveHue napameTpa | [duana3oH 3HaYeHUn
napameTpa Kopnyca yCTaHOBKa

CkopocTb 06meHa no RS-485: 2
2,4 kbut/c 0
4,8 kbut/c 1
9,6 kbut/c 2
14,4 kbut/c 3
P-0c w7 19,2 kbut/c 4
28,8 kbut/c 5
38,4 kbut/c 6
57,6 kbut/c 7
115,2 kbut/c 8

MaputeT RS-485: o
KOHTPOIS HET 0
p-03 el YETHOCTb 1
HEeYeTHOCTb 2

P-04 L4 Kop cessv npubopa c MK 701 701!
L7 Konuyectso cton-6ut He pepaktupyetcs 7
P-05 L7 Anpec npubopa B cetn RS-485 0...2047 5
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OKoHYaHue Tabnuubl 4.2

LWndp Tvn HasHaueHune napametpa Owvana3oH 3aBoackas
napameTpa | kopnyca 3Ha4YeHUn ycTaHOBKa
! Pe3epBHbIii napameTp Ans MogepHu3auum He oo
npunbopa peAakTUpoBaTthb!
P-15 [nunHa agpeca npubopa Onsa Modbus He o
w7 B ceTn RS-485: ncnonb3yeTtcs
8 out 0
11 6ut 1
P-07 L7 3apepxka oTBeTa no cetm RS-485, mc 0...50 !
1 FOctunpoBka (Npu NOAKMOYEHHOM B4R BB
conpoTtusnexun 50 nnm 100 Om (B
P-B w7 3aBucumocTm ot P-I {) k kaHany Tuapyx)
2 YcTaHoBKa 3aBOACKUX 3HAYEHMIA B2 B2

KOHd:)I/IrypaLI,VIOHHbIX napameTpoB

MpumevaHne — Yucno, 3agaHHoe B paspsiAax, OTMEYEHHbIX 3Hakamu (xX), AN AaHHOro
pa6ouero napameTpa B pacyeT He NPUHUMaeTCs.
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Ta6nuua [1.3 — MapameTpbl rpynnbi «f»

Wndp . 3aBoackas
Ha3sHauyeHue napameTtpa [Onana3oH 3Ha4YeHUn
napameTpa yCTaHOBKa
F-01 KoppekTupyrouiee 3HayeHne Ans Tapyx -20,0...020,0°C ooan
F-02 KoppekTtupytoLee 3HaveHvie ans Tosp -20,0...020,0°C ooon
F-03 KoppekTtupytoliee 3HaveHve ans Toron -20,0...020,0°C ooon
F-04 KoppekTtupytoLiee 3HaveHve ans Trec -20,0...020,0°C ooon
F-05 |3HaueHve «nonockl dounbtpa» ana T, 000,0...199,9°C oion
Hapyx 000.0 — OTKI/. -
3HayeHne «MOoCTOSAHHON BPEMEHM 0000...0099 0000
F-0B | punbtpa» Ans Toap 0000 — OTKI. 0005
000,0...199,9°C
F-07 3HaueHve «nonockl punbTpa» Ansa Tesp 000.0 — OTKI. omn
3HauveHne «MoCTOSAHHON BPEMEHH 0000... 0099 0000
F-08 unbTpar» ans Tosp 0000 — OTKI1. 0o
000,0...199,9°C
F-09 3HaveHwue «nomnocbkl punbTpa» ans Toron 000.0 — OTKN. oimoo
3HayeHne «MNoCTOSAHHON BPEMEHM 0000...0099 0000
F-@ punbTpay» AN Tomn 000.0 — OTKI1. 0003
000,0...199,9°C
F-11 3HauyeHwne «nonocbl hunbTpa» Ansa Trec 000.0 — OTKN. aoo
3HayeHVe «NOCTOAHHON BPEMEHN 0000...0099 0000
F-i@ unbTpar ans Trec 0000 — OTKIJ1. 0003
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Ta6bnuua [.4 — NapameTpbl rpynnbl «Ax»

LWndp Tvn H Owana3oH |3aBogckas
a3Ha4yeHue napameTpa M
napameTpa | kopnyca 3HaYeHUN, |ycTaHOBKa

Yucnosoe 3HayeHne S no n.4.5 ans KoHTypa 0000...0010

R-01! L4, U7 |oTonneHuns 0000 — K3P oot

OTKI1.
3HayeHune koapumumeHTa t
- 4,117 0000...0050

A-0c LW, ONs1 perynstopa KOHTypa OTONNeHnst ]
3HavyeHne koahuumeHTa K

A-03 Wa, W7 ONs perynsatopa KOHTypa OTonneHns 0001....9000 000
Yucnosoe 3HayeHue S no n.4.5 ons KoHTypa 0000...0010

R-04 w4,z [rBc 0000 — K3P opa ¢

OTKIJ1.

R-05 4,17 3HaveHve koadbduumeHTa T Ana perynartopa 0000...0050 nnns

KoHTypa 'BC
_ 3HaveHue koaddpuupmenTa K ans perynstopa

R-06 4,117 korTypa [BC 0001...9000 oosg
Pexum perynatopa: hi
— ajanTtaums perynatopa oTKoYeHa 0

R-07 L7 — BKNioYeHa agantauusa perynaropa KoHTypa 1
oTonneHns
— BKMYeHa aganTtaums B KoHType NBC 2
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MpunoxeHue E
Pa6oTa c nporpammon «KoHdpurypaTtop AC2-M>»

(cnpaBo4Hoe)

E.1 Ona ycraHoBkM nporpammbl  «KoHdwurypatop AC2-M»  Heobxogumo  3anyctutb
VHCTanmnAuMoHHbI  dann  «Wms  CD-npueoga:  \Installac2mcfg-setup.exe» u, cnegysa  ero
VHCTPYKUMAM, ycTaHoBuTb KoHdurypatop Ha K. MNpu ycTtaHoBKe Apnblk AN 3anycka nporpammbl
KOHMUryprpoBaHuns pasmelyaetcs B rpynne «Bce nporpammbl \ Owen \ KoHdurypatop AC2-M» (ans
Windows XP, ana gpyrux sepcuii Windows nyTb MOXeT OTNMYaTbCsi OT NPUMBEAEHHOTO).

E.2 MNpu 3anycke nporpammbl «KoHdpurypatop AC2-M» oTKpbiBaeTcs OkHO (pucyHok E.1),
cogepxallee Bknagknm «RS-485 komnbloTepa», «RS-485 AC2-M», «TokoBas neTns» (He
ncnonb3ayeTtcs) u «TecT».

Ha3HayeHne KHOMoK OKHa:

— «OK» — npousBoguT 3anncb B namsTb npubopa 3adaHHbIX 3HAYEHWUN KOHMUIrypaumOHHbIX
napamMeTpoB B cCriedylolem rnopsake: MNPUMEHSIOTCH HAacTpoWkn ¢ BKnagkn «RS-485
KOMMbIOTEPa», eCn OHU U3MEHUNUCb, 3aTeM MPUMEHSIOTCA HACTPOMKM C BKnadkn «RS-485
AC2-M». Ecnn Ha kakom-nubo aTane npoucxoauT OLMbOKa, BblAAeTcsi coobLeHne O Hew, n
AdanbHenwne OevcTBusA He nponasoasTces. [ocne 3aBeplLueHns Bcex AefCTBUI NPOn3BOANTCA
Bbixo 13 KoHdmrypartopa.

— «OTMmeHa» — 3aKpbiBaeT nNporpammy 6e3 CoOXpaHeHWs 3aAaHHbIX 3HaYeHWI NapameTpoB.

— «[pUMeHnTb» — nNpPoM3BOAUT 3anncb B naMsATb npubopa 3apaHHbIX  3HAYEHWN
KOH(UrypaLMOoHHbIX NapamMmeTpoB B CrieaytoLeM nopsake: NPUMEHSIIOTCS TONbKO HACTPOVKM C
aKTUBHOW (TekyLuei) Bknaaku. Ecnv o6HapyxmBaeTcs owmnbka, BblgaeTcst coobLyeHue.

— «CnpaBka» — BbI3bIBa€T 3MEKTPOHHYIO cnpaBkKy KoHdurypatopa.

E.3 Bknagka «RS-485 komnbloTepa» (pucyHok E.1) cnyxuT Ans 3agaHus 3Ha4YeHu ceTeBbIX

napameTpoB nporpaMmbl. 3HavyeHWs napameTpoB 3a4aloTcs B ABYX rpynnax nonew: «HacTtpoviku
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nopta» n «lpoTokon».

x|
R5-485 Komnerotepa | RS-485 AC2-M | Toxosan nerpa | Tecr |

r HacTpofin nopTa -
ot [ETC]
me | e ¥
CropocTs Im -i
Amna cnosa Is vI

MpoToran 1
Amina aapeca 8 Gorrrii X
Aapec 16 -

o] _omme | rowsn | _cvea |

PucyHok E.1 — Bknagka «RS-485 komnbroTepa»
B nonsax rpynnbl «HacTpovikv nopTta» 3aaatTcs:
— «COM-nopT» — nocnefoBaTenbHbIN NOPT, K KOTOPOMY NoAKMoYeHa ceTb RS-485.

— «Tun npeo6pa3oBatens» — Tun npeobpasoBatena wuHTepdenca RS-485 «> RS-232,
3HayeHus1 BblOGMpaloTca M3 cnucka «ABTOMaTUYeckun» u «Ynpaensembii (OBEH AC3)»;
3HayYeHue Mo YMON4YaHuio — «ABTOMaTUYECKUIN».
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— «CKOpPOCTb» — CKOPOCTb MHOopMaLmoHHoro obmeHa MK ¢ npubopom, 3HaueHuns BelbrpatoTcs
n3 cnmcka «2400, 4800, 9600, 14400, 19200, 38400, 57600, 115200»; 3HauveHue no
ymonyaHuio — «9600».

— «[invHa cnoBa» — AnMHa CrnoBa AaHHbIX MHOPMaLMOHHOTO obmeHa ¢ npeobpasoBaTenem,
3Ha4YeHMs BbIOMPAIOTCA U3 CNUCKa «7» U «8», 3HAYEHUE MO YMOMYaHMIO0 — «8».

— «YeTHOCTb» — TUN KOHTPOMNS YEeTHOCTM [JaHHbIX MHopmaunoHHoro obmeHa c
npeobpasosaTenemM, 3HayeHus BbibupatTca u3 cnucka «OTcyTcTBYeT», «HeyeTHOCTb» 1
«YeTHOCTb», 3Ha4YeHne No ymonyaHuio — «OTCyTCTByeT».

— «CTON-6MT» — KOMMYECTBO CTOMOBbLIX OWT AaHHbIX WHPOPMaUUOHHOro obmMeHa cC
npeobpasoBartenem, 3Ha4eHUs BbIGUParoTCst U3 «1» 1 «2»; 3Ha4YeHMe No YMONMYaHUIo — «1x».

B nonsix rpynnbl «MpoTokon» 3agatoTcs:

— «[lnuHa apgpeca» — dhopmaT ANUHBLI CETEBOro agpeca npeobpa3oBaTens B KOHKPETHOW CeTu
RS-485, 3HayeHusi BblOGMpaloTca M3 cnucka «8 OUTHBbIN» U «11 OUTHbIN», 3HavyeHue no
YMOMN4YaHUo — «8 BUTHBIN».

[Mpu nepBom KOHGUrypupoBaHun npubopa 3HavyeHve napameTpa AOMKHO ObiTb YCTaHOBIEHO
pPaBHbIM 3HAYEHWIO MO YMOmn4YaHuio (MHayYe CBA3b Mporpammbl C MpeobpasoBaTenem
ycTaHoBreHa He byaer).

Mocne yctaHoBkM BO Bknagke «RS-485 AC2-M» 3HayeHusi napameTtpa «[nuHa agpeca»,
NMPUHATOrO B KOHKPETHOW CeTw, 3TO 3HayeHue OyaeT aBTOMAaTMYECKM CKOMMPOBAHO W BO
BKnagky «RS-485 komnbloTepa.

— «Appec» — agpec npubopa B ceTn RS-485, k koTtopomy obpawaetca [MK npwu
KOH(pMrypmvpoBaHum, 3Ha4YeHne No yMOon4aHuio — «16».

Ha Bknagke pacnonoxeHa KHomnka «HacTpouku no yMon4yaHuio» — ee HaxaTtue yctaHaBnvnBaeT

B MONSX NapamMeTpoB 3HAYEHWUsI MO YMONYaHMNIO — 3aBOACKNE YCTAHOBKM.
MpumeyaHus
1 YcraHoBneHve CBs3u nporpaMMbl C NpUBopoM BO3MOXHO TOMBbKO B TOM Cryyae, Koraa 3HaveHus
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CeTeBbIX NapameTpoB Npeobpa3oBaTers COBMNafaroT CO 3HAYEHNSMM CETEBbIX NapamMeTpoB NPOrpaMMmbI.

2 3Ha4yeHUs NnapameTpoB MO YMOMNYaHWIO ABMSAOTCA 3aBOACKMMY YCTaHOBKaMu napamMeTpos.

Mpn 3agaHun pabounx napametpos [1K nporpamma «KoHdpurypatop AC2-M» moxeT
CMrHanM3vpoBaTb MOMb30BaTEN0 O AOMYLUEHHBIX NPU KOHPUIYPUPOBaHUM OLLUMBKaXx:

1

HeBo3MoXHO ucnonb3oBaTb nopT «COM1» — Mmonb3oBaTernb [AOMKEH CKOPPEKTMPOBaTh
3HayeHne napameTpa COM-MopT: NPOBEpPWUTb NOAKMIOYEHME W 3afaTb BEpPHOE 3HAYeHue
nocreaoBaTenbHOro nopTa, kK KOTOPOMYy MoAKIoYeHa ceTb RS-485.

«He ynanocb ycTaHOBWUTb CBSI3b C NMPUGOPOM» — MOMNb30BaTENb AOMKEH CKOPPEKTUPOBATbL
3HayeHWss napameTpoB «Twun npeoGpasoBaTens», «CKopocTb», «[nuHa crosa»,
«YeTHoCTb», «CTon-6uUT», «[nuHa agpeca» U «Agpec», NpuBeas MX B COOTBETCTBUE
3HAYEHWsIM CETEBbIX NAaPaMETPOB CKOH(UIYPUPOBaHHOTO NpuGopa.

E.4 Bknagka «RS-485 AC2-M» (pucyHok E.2, a) cnyxuT Onsd 3agaHusi 3HavyeHun ceTeBbIX
napameTpoB npubopa ANS YHKUMOHVMPOBaHWA B KOHKpeTHom ceTn. CeTeBble napameTpbl
COXPaHSAIOTCA B 3HEProHe3aBMCHMON NaMATy npubopa.

3HayeHns napameTpoB 3a4aloTcsa B ABYX rpynnax noneu: «Hactpovikv nopta» u «lpoTokon».

B nonsax rpynnel «HacTpoviku nopta» 3agatTcs:

«CKOpOCTb» — CKOPOCTb WMHGpOpMauMoHHOro obmeHa nopta RS-485 npubopa, 3HaveHus
BblbupatoTca n3 cnucka «2400, 4800, 9600, 14400, 19200, 28800, 38400, 57600, 115200».
«[nuHa cnoBa» — AnvHa CrnoBa AaHHbIX MHGOPMaLMOHHOrO obmeHa npeobpasoBarens,
3Ha4yeHus BbIbMpaloTCs U3 cnucka «7» 1 «8».

«YeTHOCTb» — TUM KOHTPOSSi YETHOCTV [AaHHbIX MHOpPMAaLMOHHOrO obMeHa npeobpasoBarens,
3Ha4eHus BbIbupatoTcst U3 crivicka «OTCyTCTBYET», «HEeYEeTHOCTb» U «4eTHOCTb».

«CTON-6UT» — KONMWYECTBO CTOMOBbIX OWT AaHHbIX  MHGOPMAUMOHHOTO  ObmeHa
npeobpasoBaTens, 3HayeHNs BbIGUPaOTCs N3 crnmcka «1» n «2».
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5, ALZ-M Kondwrypatop |

RS5-485 KownmioTepa mml‘lmmmllur |
-~ HacTpodi nopra -

CropocTe [ - |

Aniwa cnoea Is vI

YéTHoCTE Io:qm;lwe'r vI

Cvon GHT Il "I

I i
Ten [OBEH 'I

Amma anpeca 8 GrrHen ¥

Aapec 16 _;J

Sasepwra ]0 3: He

PucyHok E.2 — Bknagka «RS-485 AC2-M»

B nonsix rpynnbl «MpoTokon» 3agatoTcs:

«Tun» — TMN NpoTokona nHopMaLMoHHOro obMeHa B KOHKpeTHon ceTu RS-485, B KoTOpyto
ycTaHoBneH npeobpasoBarernb, 3HavyeHusi BbibupatoTcst n3 cnucka «OBEH», «ModBus RTU»
n «ModBus ASClI».

«[AnuHa agpeca» — dhopmaT ANUHbI CETEBOro agpeca npeobpas3oBaTens B KOHKPETHOW ceTu
RS-485; 3HaueHus BbibupatoTcs u3 8 u 11 (-6MTHbIN), 3HaYEeHEe N0 YMONYaHuto — «8» (buT).
«Appec» — agpec npeobpasoBaTensi B KOHKpeTHON ceTn RS-485.
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— «3apepxkka» — 3ajaeT BpeMmsi, Ha KOTOpoe HeobxoauMo 3ajdepxuBaTb OTBET
npeobpasoBatens B KOHKpeTHow ceTu RS-485 (Heobxogumo ans paboTbl ¢ MeaneHHbIMU
yCTpONCTBaMM).

BHumaHue! B cnyvae 3agaHusi nonb3oBaTeneM 3HaAYeHUN CeTeBbIX NapameTpoB npubopa,
OTNNYaIOLMXCS OT YCTaHOBIEHHbIX BO BKkNagke «RS-485 komnbioTepa», HaxaTneM (PyHKLMOHanbLHON
KHOMKM «[TpUMEHNTb» 3TN 3HAYEHWs NPUMEHSITCS BO Bknagke «RS-485 AC2-M» u konupylotcs B
nons Bknagkn «RS-485 komnbioTepa» (ans coxpaHeHus ceasu mexay K n npeobpasoBatenem).
AHarnorMyHo NMpUMEHeHNe U KOMUpoBaHWE MOXEeT ObiTb NPou3BedeHO HaxaTueM (YHKLMOHanbHON
KHOMKM «OK» B KOHLIE KOH(UTYPUPOBaHKSI.

E.5. Bknagka «TokoBasi NeTnsi» He UCMONb3yeTcs.

E.6 Bknagka «TecT» (pucyHok E.3) cnyxut pans TecTupoBaHus paboumx napameTpoB
npeobpasoBaTens n MHPOpMaLMOHHOro obMeHa Mexay npeobpasoBaTenem U NOAKIOYEHHbIM Yepes
Hero BceTb RS-485 npubopom. B pesynbTaTe TecTMpoBaHusi B MNofe BKIagkM oTobpaxaeTcs
NPOTOKOS TECTUPOBAHUS.

Ha Bknagke pacnonoxeHa kHonka «TecT». Ee HaxaTve 3anyckaeT TeCTMpoBaHue.

MpumeyaHne — [pu nNpoBefeHMM TECTUPOBAHUS 3HAYEHWE CETEBOro agpeca npubopa He
[OSMKHO NpeBblwaTth 254.

Mpu npoBeneHwn TectupoBaHus nporpamma «KoHdurypatop AC2-M» B none Bknagku
CUrHanuavpyeT nofb3oBaTeso 0 NocnefoBaTenbHOCTU M pesyrbTaTtax NPoBOAMMOIO TECTUPOBaHUS,
Harmpumep: «ycCrelwHoe OTKpbiTue nopTa ...», «MNo agpecy ... noaknoyeHo AC2-M ...»,
«MOAKMIOYEHHBIV NPMBOoP: ...» U T.N.

B cnyyae obHapyxeHus OWWBKM MOAKMIOYEHWSl, YCTAHOBMIEHUsI CBA3W W T.n., nporpamma
coobLyaeT 06 obHapyxeHHoW ownbke 1 NpepbiBaeT TECTUPOBAHME.

Mocne onpepgeneHusi napaMeTpoB MOAKMIOYEHUSI MPorpaMma cunTeiBaeT Bce syenkn AC2-M no
npotokony ModBus. Ecnn AC2-M ycnewHo cunTbiBaeT AaHHble ¢ npnbopa, BCce perncTpbl, B KOTOPbIX
OOMKHbI NeXaTb AaHHble Ans 3T1oro npubopa, [OMKHbI ObiTb 3anonHeHbl. [py HeKoppekTHOM
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3arMofIHEHUN OZHOIO WIU HECKONbKUX PErncTpoB (OaHHble OTCYTCTBYHOT, MPOYEPKM), MOMb3oBaTeNto
pekoMeHA0BaHO BhIMOMHUTL CrieaytoLmne AeicTBus:

— YBEnu4nUTbL 3HaYeHne napameTpa «HacrtoTa onpoca»;
— NpOBepuTb MONSPHOCTbL NoAcoeAnHeHNs npubopa k ceTn RS-485;

'—_‘i‘ll M Konderyparop B ﬁ] 5[
R5-485 Kornuioepa | RS-485 AC2M | Toxosan nerpa Tect | R5-485 kosneroTeps | RS-465 AC2M | Toroesanerp Teer |
Comanse meios 1 =1
fpoToxon: NpaTokon:
Tecmupofanue HAYAACCE . - Ty L e S -]
YonewHos omMpNRUS nopma "COM6" '-j CO=C3! =——= —mmm cmee e
no agpecy 16 nogkanwen AC2-M C4-C7: —— — —— ———
(AS2M0011) CB-CB: ——— e s
napaMenps COSguUHEHUR C NPuSOpoM HAa CL- e
AC-2: 19200 8-e-1 Do-D3: — — —— ———
nograweednd npuSop: MIPS1 (M11d) 0 1
00=03: === ——em ———— ——— TR e
04-07: ———— ———— ——— B R
08-0B: —— —— ——— ——— BO=EJ ! mummi mee s
O0C~0F: ==== =——— —mme e Ed=E7; —— — —
10-13: —— —— ——— ——— SE D | st et st snsrane
EF: ==m= mmee oo e
FO=F3 === o= e e
I e e ——
-FB: ———— —— -—
FC-FF: .
'l‘nclupneuuun an&ap-aun
=l -
|| omea | [nomere | | copasea | ok | omema | 0

PucyHok E.3 —-Bknapgka «TecT»:
npoBeaeHue (crneBa) U 3aBeplueHue (cnpaBa) TeCTUpPOBaHUA
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MpunoxeHue X
KomaHpabl ynpaBneHus npubopom no cetu RS-485

X.1 Komangbl npotokona OBEH
KomaHgbl npotokona OBEH onucaHbl B Tabnuue XK.1

Ta6bnuua X.1
KomaHnpa HASH [OaHHble [aHHble YTeHus MpumeyaHue
3anucum
O6wme napameTpsbl (HET MHOEKCAUNM)
Mmsa npubopa 0xD681 HeT Ctpoka ASCII, 5 6ant Tonbko
dEv TRM32 YTeHune
Bepcusa npolumnekm 0x2D5B HeT ASCII, 5 6anT Vx.yy Tonbko
VEr X — Homep Bepcuu, yTeHue
YY — Homep nogsepcumn
MpvynHa nocnepHero 0x92ED HeT BYTE: Tonbko
cTapTa nporpammbl BuT 0 — CHWKeHne NuTaHus; yTeHue
npubopa But 1 — BKNtOYEHME
exit nUTaHus;
But 3 — cTopoxeson
Tanmep;
But 6 — ncyepnaHue creka;
But 7 — nepenonHexne
cTeka
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MpoaonxeHune Tabnuubl X.1

Komanga | HASH | [aHHble 3anucu / YTeHus MpumeyaHue

KoHdmrypaumoHHblie napameTpbl cetu RS-485 (HeT nHgekcaumm)
CkopocTb 0xB760 | Byte: 3anucb/HTeHne
obmeHa 0- 2,4 «bur/c; Mo ymonuaHuio — 2
BPS 1 - 4,8 kbur/c;

2 - 9,6 kbut/c;

3 — 14,4 xbut/c;

4 —19,2 kbut/c;

5 — 28,8 kbuT/c;

6 — 38,4 kbut/c;

7 — 57,6 kbur/c;

8 — 115,2 kbut/c
Twn koHTponsa | OXE8C4 | Byte: 3anuce/UTeHne
YeTHOCTU 0 — KOHTPOnSA HeT; Mo ymonyanuio — 0
Prty 1 —yeTHOCTb;

2 — HEYeTHOCTb
Konunuecteo 0xB72E | Byte: 0 —oavH He pepaktupyetcs
cTon-6ut
Shit
Agpec 0x9F62 | Word_16: ot 0 go 2047 3anucb/MTeHne
npubopa Ecnu gnuHa agpeca (A.Len) paBHa 8 6uT, a agpec Mo ymonuaxuio —16
Addr bornbLue 255, To nprbop He ByaeT oTBevaTb Ha

nobble KOMaHgb! B CETU
OnuHa Ox1ED2 | Byte: 3anuck/YTeHne
agpeca 0 — 8 6ur; Mo ymonuaxuio — 0
A.Len 1-116ut
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MpoaomkeHune Tabnuubi X.1

KomaHnpa HASH DOaHHble | [laHHble YTeHusA MpumeyaHue
3anucu

3apepxka nepegauu OxCBF5 | Byte: ot 0 go 50 3anucb/MTeHue
KBUTaHLUUMN Ot 0 oo 50 mc. Mo ymonuanuio —1
rS.dL
3anncb nsmeHeHun B 0x8403 Het Tonbko 3anucb
EEPROM u nepectpoiika
UART
Aply
Koa nocnegHen ceteson 0x0233 Het Byte: ot 0 oo 255 | Tonbko YTeHue

owmnobkm

Mocne BkntoYeHns

Kogb! omMBokK B onvcaHunm

n.Err npubopa — 0 npotokona «OBeH»

KoHdurypaumoHHbie napameTpsbl (MHaekcaums ot 0 go 15)

MapameTpbl rpynnbl L OxAA4C WORD 3anucb/MTeHne

PrmuU OnucaHve napameTpoB B
MpunoxeHun [

MapameTpb! rpynnsl P 0x410D WORD 3anuce/MTeHune

PrmP OnucaHne napameTpoB B
MpunoxeHun [

MapameTpbl rpynnsl F 0x7D6F WORD 3anuce/MTeHne

PrmF OnucaHne napameTpoB B
MpunoxeHun O

MapameTps! rpynnsl A 0x3A8B WORD 3anuce/MTeHne

PrmA

OnuncaHue napameTpoB B
MpunoxeHun [
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OkoHu4aHue Tabnuubl XK.1

KomaHnpa HASH DaHHble OaHHble MpumeyaHune
3anucu YTeHus
OnepaTvBHbIe NapaMeTpbl
M3mepeHHoe 3HaveHne 0xB8DF | Het Float_32 Tonbko YyTeHne
Temneparypbl (IEEE 754) MHpeke (B agpece):
PV 0 — HapyxHas
TemnepaTtypa
1 - Temnepatypa o6p.
BOAbI
2 — Temnepatypa
oTomnneHns
3 — Temnepatypa BC
YcTaBka 0xD713 | Hert Float_32 Tonbko YTeHne
«Temnepatypa obp. Max.» (IEEE 754)
SP.h
YcTaBka Ox2FA6 | Hert Float_32 Tonbko 4YTeHne
«TemnepaTtypa OTONMAEHNS» (IEEE 754)
SP.w
YcTaBka 0x39D8 | Hert Float_32 TonbKo YTeHne
«Temnepatypa NBC» (IEEE 754)
SP.B

Mpumeyanue — Mpu BbiNnoNHeHUn komang PV, SP.h, SP.w, SP.B, ecnu pe3ynbtaTt nsmepeHus
HEKOPPEKTHbIA, TO Ha KoMaHAdy Bo3BpaljaeTcsi 3HadyeHve NaN c yka3aHvem Tuna MCKIYUTENbHON
cuTyauum B MnagLwem bavite. KogmpoBaHue UCKMIOUUTENbHBIX CUTyaLunii NpueedeHo B Tabnuue XK.2
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Ta6bnuua X.2

CTtaTyc usmepeHus Kog uckntoumTensHom cutyauum ans komang PV,
SP.h, SP.w, SP.B B mnagLwwewm 6aite
[aHHbIE HEe roTOBbI 0xF6
O6pbIB faTumnka OxFD

X.2 Komanabl npotokona ModBus

[Onsa npotokona ModBus peann3oBaHO BbINOMHEHWE CIeAYOLWNX YHKLNIA:

— 03, 04 (read registers), YTeHne OQHOroO UMW HECKOMNBbKNX PErUCTPOB;

— 06 (preset single register), 3anMcb 0gHOrO PerncTpa;

— 17 (report slave ID), 4TeHMe MMeHM NpMbopa 1 BEPCUM NPOLLNBKW.

Ecnn agpec npubopa paBeH Hynto, Ans ModBus aTo LumpokoBeLyaTenbHbIi agpec, To npubop
6yOeT BbIMOMHATL KOMaHAbl 3aM1cK, HO He ByAeT OTNPaBnATh KBUTAHLUM Ha MPUHATBLIE KOMaHAbl. Ha
appeca, 6onbwme 247, npubop pearnpoBatb He byaerT.

Ons dyHkuui 03, 04 npu nombITke NpPoYMTaTb KOMMYECTBO PErvcTpoB, MONydaemblX 3a OAWH
3anpoc 6orblue MakCMmanbHO BO3MOXHOIO 3HayeHusl, Bo3BpaliaeTcs owwubka 4 (FAILURE IN
ASSOCIATED DEVICE).

Ona dyHkumm 06 npu nonbITKe 3anucaTb PErucTpbl, He MpefAHasHadeHHble ANs 3anucy,
Bo3BpallaeTcst owmnbka 2 (ILLEGAL DATA ADDRESS), a npu nonbiTke 3anucatb HeAonyCTUMble
3Ha4yeHus1 B None AaHHbIX, Bo3BpalyaeTcs owmnbka 3 (ILLEGAL DATA VALUE).

Mpu nonbITke o6palleHns C HoMepaMmn He peanu3oBaHHbIX (YyHKUMIA Bo3BpaLlaeTcs owmnbka 1
(ILLEGAL FUNCTION).

CTpyKkTypa 3anpoca u otBeTa Ans dpyHkumm 17

PyHkuma 17 obecneunBaeT YTeHne MMeHu npubopa n Bepcuto nporpammHoro obecneveHusi. B
Tabnuue K.3 npeacTaBneH 3anpoc Ha YTEHME MEHN U BepCUm NporpaMMHoro obecneveHus npubopa
c agpecoM 12. OTBeT Ha cpyHKumMIo 17 npeacTaeneH B Tabnuue XK.4.
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Ta6bnuua X.3

Anpec DyHKUMA KoHTponbHasi cymma
12 17 Y74
Tabnuua X.4
Appec DyHKUMA Kon. 6anT gaHHbIX OaHHble 15 6anT KoHTponbHas cymma
12 17 15 TRM32 VerX.YY Y4

Mpumeyanue — MNons X n YY onpeaensoTca NpeanpusiTueM-n3rotoBuTenem.

Ha3sHaueHwne perncTtpos, ncnonb3yembix ans dyHkumii 03, 04, 06, npuseaeHsl B Tabnuue XK.5.
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Ta6nuua X.5

Komanpga Appec LaHHble [aHHble MpumeyvaHne
peructpa 3anucu YTeHUst
O6Lwwme napameTpsbl
MpnynHa 0x0145 Het Word_16: TonbKko YTeHne
nocnegHero crapTa 0 — CHWXeHne
nporpaMmmel npubopa nuTaHus;
exit 1 — BKNOYEHNE
nuTaHus;
3 — cTOpOXeBOn
Tanmep;
6 — ucyepnaHue
cTeka;
7 -
nepernonHeHne
cTeka
Koa nocneaHen 0x039B Het Byte: 0...255 Tonbko YTeHne
CeTeBOW OLWNGKM MNocne
n.Err BKIIOYEHNS
npubopa — 0
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MpoponxeHune Tabnuubl X.5

KomaHpa Appec [OaHHble 3anucu/yTeHns MpumeyaHne
peructpa
KoHdurypaunoHHble napameTpbl cetn RS485
CkopocTb obmeHa Ox03AF Word_16 : 3anuce/HTeHne
BPS 0 — 2,4 kbut/c; Mo ymonuanutio — 2
1 - 4,8 kburtlc;
2 - 9,6 kbuT/c;
3 - 14,4 xburl/c;
4 - 19,2 kbut/c;
5 — 28,8 kbut/c;
6 — 38,4 kbuT/c;
7 — 57,6 kbur/c;
8 — 115,2 kbut/c
Twvn koHTpons 0x03B0 Word_16 : 3anuce/UTeHne
YeTHOCTU 0 — KOHTPONSA HET; Mo ymonyanuio — 0
PrtY 1 — YeTHOCTb;
2 — HeYeTHOCTb
KonwnyecTtBo cTon- 0x03B1 Word_16 : 0—oauH 3anuce/TeHne
out
Shit
3agepxka nepegaudn 0x03B5 Word_16: 0...50 3anuce/HTeHne
KBUTaHUUMN 0...50 mc Mo ymonuanuio — 1
rS.dL
Appec npubopa 0x03B2 Word_16: 1...247 3anuck/UTeHne
Addr Mo ymonyanuio — 16
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MpoaomkeHune Tabnuubl X.5

Komanpga Appec OaHHble OaHHble MpumeyaHue
perucrpa 3anucu YTeHusi
3anncb n3ameHeHun B 0x0478 Word_16: 0 Tonbko 3anncb
EEPROM u nepectpoiika
UART
Aply
KoHdmrypaumoHHble napameTpbl
MapameTpsl rpynnbl L 0x0000... Word_16 3anucb/UTeHne
PrmuU 0x000C OnucaHne napameTpoB
B MpunoxexHun [
MapameTpsl rpynnsl P 0x0100... Word_16 3anuck/UTteHune
PrmP 0x0106 OnucaHne napameTpoB
B Mpunoxexnun [
MapameTpsl rpynnsl F 0x0200... Word_16 3anuck/UTteHune
PrmF 0x020B OnucaHne napameTpoB
B MpunoxexHun [
MapameTpsl rpynnsl A 0x0300... Word_16 3anuck/MTteHune
PrmA 0x0306 OnucaHue napameTpoB

B MpunoxexHun [
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MpoaomkeHune Tabnuubl X.5

KomaHpa Anpec [aHHble 3anucu/uYTeHns MpumeyaHue
perucTpa

OnepaTvBHbIe NapaMeTpbl
M3mepeHHoe 0x02AA Float_32 (IEEE 754) — pe3ynbTaTt usmepeHus Tonbko
3HaveHune 0x02AE WORD_16 yTeHue
Temneparypbl Mnagwmn 6anT — UMKIMYECKUIN HOMEP U3MEPEHNs
HapYXHOro Crapluuii 6aiT — BpeMsl 3afiepxKv Mexay
BO3ayxa V3MEPEHMEM U YTEHVEM B AeCSATKaX MUNUCEKYHA
M3mepeHHoe 0x02B0 Float_32 (IEEE 754) - pesynbTaT U3mMepeHus Tonbko
3HayeHne 0x02B4 | WORD_16 yTeHue
Temneparypbl Mnagwmn 6anT — UMKIMYECKUIN HOMEP U3MEpPEHNs
obpaTHoW BOAbI Craplumii 6anT — BpeMs 3aepxKu Mexay

VN3MEpPEHVEM U YTEHVEM B AeCATKaxX MUNUCEKYH
MamepeHHoe 0x02B6 Float_32 (IEEE 754) — pe3ynbTaT nsmepeHnusi Tonbko
3Ha4eHne WORD_16 YTeHune
Temneparypbl OXO2BA Mnaglmin 6anT — UMKITMYECKUIA HoMep U3MepPEHns
oToMmneHus CrapLuui 6ant — Bpemsi 3aepxkm Mexay

VN3MEPEHVEM N YTEHVEM B AECHATKaX MUIINCEKYH
M3mepeHHoe 0x02BC Float_32 (IEEE 754) — pe3ynbTaT nsmepenus Tonbko
3Ha4eHve WORD_16 yTeHue
Temneparypbl Mnaglmin 6anT — UMKIUYECKUIA HOMep U3MEPEHNs
rBC Ox02C0 | Grapwmin Gaiit -

pmit 6anT — Bpems 3afepXKKu Mexay

n3MepeHnem 1 YyTeHnem B JeCATKax MUIJTIMCeKyH
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OkoHu4aHue Tabnuubl X.5

KomaHpa Appec [OaHHble OaHHble MpumeyaHue
perucrpa 3anucu YTeHusA

OnepaTvBHbIe NapaMeTpbl

YcraBka 0x02C2 Float_32 (IEEE 754) Tonbko
«MakcumanbHas Temnepartypa YyTeHve
obpaTtHov BoabI»

YcTaBka 0x02C6 Float_32 (IEEE 754) Tonbko
«TemnepaTypa OTOMNMEeHNs» YyTeHve
YcTaBka 0x02CA Float_32 (IEEE 754) Tonbko
«Temnepatypa 'BC» yTeHune

MpumeyaHne — Ecnu pesynbraT M3MEpeHUsi HEKOPPEKTHbIA, TO Ha KOMaHAdy Bo3BpallaeTcs
3HayeHe Na C yCTaHOBIEHHbIM TUMOM UCKTIOYMTENBHON cuTyauumn B mnaawem 6ante. KogmposaHue
VCKIMIOYUTENBHBIX CUTYaumin npuBegeHo B Tabnuue XK.6.

Ta6bnuua X.6
CraTtyc usmepenus Koa ucknuutenbHon cutyaumm B Mnaguem 6anrte
[aHHble He roToBbI OxF6
O6pbiB gaTyuka OxFD
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INncT pernctpaumm nameHeHun

Ne
U3MeHeHust

Homepa nucTtoB (cTp.)

U3MeEH.

3aMeHeH.

HOBbIX

aHHynup.

Bcero
nucToB

(cTp.)

[Oata
BHeCeHusl
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