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HacTtosiee  PykoBoacTBO MO aKcnnyatauuu — npedHasHayeHbl AN 03HAKOMMEeHWs
obcnyxuBaLLlero nepcoHana C  YCTPOWCTBOM, KOHCTpyKUMeW, paboTon U  TexXHUYECKUMm
obcnyxmBaHmem npubopa AN perynvpoBaHvsa TemnepaTypbl B CUCTEMaxX OTOMMEHUS U ropsiyero
BogocHabxeHuss OBEH TPM32 (B fanbHeiwem no TEKCTY UMEHYEMOro nNpuéop).

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

Mpnbop n3rotaBNMBaeTCA B HECKOMbKUX BapuaHTax UCMOMHEHWA, OTNnYatoLLmMxca Apyr oT apyra
TMNOM  Kopryca W BXOAHbIMW  YCTPOWCTBamW,  npegHasHayeHHbiMu  ans  pabotel  C
TepmonpeobpasoBaTenamu (gatynkamm).

WHdbopmaumsa o BapnaHTe NCNONHEHNS yKadaHa B KoAe NOoCneAHNX CMMBOOB MOMHOMO Ha3BaHWA
OBEH TPM32-X.XX u pacwmgpoBbiBaeTcs crnegyoLwmm o6pasom:

OBEHTPM32-X. X.X

| KOHCTpYKTMBHOE MCTONHEHKE

| Tvin BXOAHBIX AATYMKOB

| Mmepdeiic casian ¢ MK

BapuaHTbl UCMONMHEHUA NO TUNY Kopnyca:

L4 —  KOpMycC LLMTOBOro KpenneHus ¢ pasmepamu 96x96x145 MM, cTeneHbio 3aLuTbl CO
CTOPOHbI NnueBo naHenu IP54 n cteneHbto 3awwmuTel kopryca — IP0O;
L7 - KOpnyc LUMTOBOrO KpernmneHus ¢ pasmepamn 144x169x50,5 MM, cTerneHbto

3aLMTbl CO CTOPOHbI NMUEeBon naHenu IP54 u cteneHbio 3awmTbl kopryca — IP00.
3



Tun BXOAHbIX 4aTYUKOB:
01 — nopkntoyeHue TC ¢ R, = 50 Om k npubopy B kopnyce LLi4:
—  TCM 50M Wy = 1,426 (3aBOACKas yCTaHOBKA);
- TCM 50M Wi = 1,428;
—  TCMN50M 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 - nopkntoyeHune TC ¢ R, = 100 Om 1 50 Om k 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 Wyg = 1,391.

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



MpumeyaHus

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

2 Mpn pabote c Tepmonpeobpa3oBaTensaMn MWCMONb3YTCA HOMWHAmNbHbIE CTaTU4eckve
xapaktepuctukm (HCX) no ACTY 2858.

3 Mpn wn3rotoBneHnn npubop nporpaMMuMpyeTcs Ha OnpedeneHHbli  TUM  BXOAHbIX
TepmMonpeobpasoBaTtenen, OTMEYEHHbIN B CUCKax TEPMUHOM «3aBOACKas ycTaHoBka». B mpouecce
akcnnyataumu npubop MoxeT ObiTb nepenporpammuMpoBaH Ha paboTy C  nobbiM - TUNOM
TepmonpeobpasoBarenen, U3 Yncna BXoasiyx B CNNCOK Ans AaHHOTro BapuaHTa UCNOMNHEHUS.

Mpumep 3anucy ob6o3HayveHns npubopa B JOKYMEHTaLUMW OpYron NpoayKumu, rae oH MOXeT BbITb
npumeHeH: «[lpubop AnNs perynupoBaHUsi TemnepaTtypbl B CUCTEMAax OTOMMEHUSI U Topsiyero
BoAocHabxeHns OBEH TPM32-114.03».

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

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

YcnoBHble coKpalleHus, ucnosnb3yemMble B HaCTosiLLeM AOKYMeHTe!:

'BC — cuctema ropsiuero BOgOCHabxeHus;

K3P — knanaH 3anopHo-perynupyoLmin;

HCX— HOMWHanbHbIe CTaTU4eCcKNe XapakTepUCTUKK,

MWL — nponopumoHanbHO-MHTErpanbHO-AnddepeHumanbHbIi (3aKOH UK perynstop);
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 ropsvero BogocHabxeHnus (FBC), BbINOMHEHHOW MO cxeme, NpUBEAEHHON B
Mpunoxenun A.

Kpome dyHKUmMIA perynnpoBaHusi, nNpubop OcCyLecTBNseT 3almTy CUCTEMbl OT 3aBbILLEHUS
TemnepaTtypbl 06paTHOW BOAbI, BO3BpALLA@eMON B TENMOLEHTparb.

1.2 OBEH TPM32-lU4.X.RS obecneunBaet nepegadyy [IK [gaHHbIX O  3Ha4YeHUsIX
KOHTPOMUpYeMbIX TemnepaTyp 1 3afaHHbIX ycTaBkax no cetn RS-485.

1.3 OBEH TPM32-l7.X.RS  obecneuuBaer nepedadyy [1K pgaHHbIX O  3Ha4YeHUAX

KOHTPONMUpYeMbIX TemnepaTyp MW 3adaHHbIX yCTaBkax W BO3MOXHOCTb KOH(UIyprvpoBaHWs
napameTpoB no cetn RS-485.



2 TexHU4ecKue XapaKTepuCcTtukn n ycnoeus akcnnyartaumm

2.1 TexHUYecKUe XapaKTepuUCTUKU

OcHOBHbIE TEXHUYECKME XapaKTepUCTVKn npubopa npuseaeHsl B Tabnuue 2.1.
Tabnuua 2.1 — OCHOBHbIe TEXHUYECKME XapaKTepUCTUKKN npubopa

HavMmeHoBaHMue xapakTepUCTUKU

3HayeHune

HanpsikeHne nutaHns NnepeMeHHOro Toka 4acToTown
oT 47 po 63 I'y,

o1 130 no 242 B
(HommHanbHoe HanpshxeHve 220 B)

MoTpebnsiemas MOLHOCTb, He Gonee 6 BA
[nanasoH KOHTponsa TeMnepaTypbl ot -50 go + 199,9°C
Paspeluatoulas cnocobHOCTb 0,1°C
[onycTyMoe OTKIIOHEeHUE MOMNy4EHHOO 3Ha4YEHNs1 BXOOHOIO +0.5%
napameTpa ot AeincTeuTenbHoro (6e3 yyeta NorpeLlHoOCTV AaTYMKOB) -

Tun BXoAHbIX TepMonpeobpasoBaTtenen TCM, TCI
KonunuyectBo kaHanoB KOHTpOns TemnepaTtypbl 4

Bpems umkna onpoca gatyvkos, He 6onee 6c

Ynpasnsemble I'IpVI60pOM NCNOJTHUTEJIbHbIE MEeXaHU3MbI

K3P koHTypa otonnexusi n N'BC

Cnocob ynpassrieHUa UCNOJIHUTENIbHbIMU MeXaHU3MamMun

KOHTaKTbl 3/M pene

MakcumanbHbIA TOK, KOMMyTMpyeMbII;I KOHTaKTamu pene

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

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

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




OkoHu4aHue Tabnuubl 2.1

HanmeHoBaHWe xapaKTepucTmkmn 3HayeHue
ApanTtep, ncnonb3yembln ANs NoaknoyeHus npnbdopa k USB OBEH AC4 (gna OBEH
nopty MK TPM32-X.X.RS)
[nvHa NuHWIA cBA3M Npubopa C NCTOYHMKOM BXOAHOTO CUrHana 100
M, He bonee:
ConpoTusfneHne NUHUI CBS3WN Npubopa ¢ MCTOYHUKOM BXOAHOTO 15
curHana, Owm, He Gonee
[nvHa nuHum cBA3u npubopa ¢ agantepamu cetn OBEH AC3M 1200
1 OBEH AC4, m, He Bonee
Macca npubopa, He 6onee 1,2 kr
CpepHsia HapaboTka Ha oTkas, 4, He Gonee 50000
CpegHuii cpok cnyxo6bl, net 12

JononHuTenbHoe LONYCTUMOE OTKMOHEHWE MONYYEHHOTo 3HAYEHWs BXOZHOTO napameTpa oT
[OEVCTBUTENBHOTO 3HAYEHWs, BbI3BAHHOE W3MEHEHUEM TeMMepaTypbl OKpyXKalollero Bo3gdyxa, He
npeBbILLAeT MOMOBWMHY Npeaena AOoNyCTUMOro OTKNOHEHWS Ha kaxable 10 rpagycoB M3MeHeHus
TemnepaTypbl B NpeAenax AvanasoHa pabounx Temnepartyp.




OnekTpuyeckas MPOYHOCTb M3onsAuMKM obecneymBaeT B TeyeHWe BpeMeHW He MeHee 1 MuH
oTCyTCTBUE NPOBGOEB U MOBEPXHOCTHOTO NEPEKPbLITUS U30MSALMN TOKOBEAYLUMX Lienei OTHOCUTENBHO
Kopnyca n Mexgy cobon npu HanpskeHusix B cooteTtcteum ¢ ACTY IEC 61010-1.

OneKTpuyeckoe COMPOTMBIIEHME MW3OMALMM JMIEKTPUYECKMX Lener npubopoB OTHOCUTENBHO
Kopnyca n mexgy coboint — He MeHee 40 MOM B HOpMarnbHbIX KNMMATUYECKUX YCMOBUAX U He MeHee
10 MOm npu TemnepaType, COOTBETCTBYIOLLEN BEpPXHEMYy 3Ha4YeHuo TemnepaTtypbl paboyero
AnanasoHa.

Bpewmsi ycTaHoBrneHusi paboyero pexvma npubopoBs nocre noAayun Ha Hero HanpsPKeHWst NMTaHus
He Gonee 5 MVH.

2.2 YcnoBwusa akcnnyaTtauum

Paboune ycnosus akcnnyaTaumn: 3akpbiTble B3pbiBoOe3onacHble nomelleHns 6e3 arpeccmBHbIX
napoB 1 rasoB, C TeMnepaTypoy OKpyxatoLlero Bosgyxa ot nntoc 1 go nntoc 50 °C gns npubopos B
kopriyce L4, ot muHyc 10 go nnioc 55 °C ana npubopoe B Kkopryce L7 un oTHocuTenbHom
BMaxHOCTbIO He 6onee 80 % npu 35 °C 1 6onee HM3KMX TemnepaTypax, 6e3 koHAeHcaumn Bnaru, npu
aTtmoccepHom aasneHumn ot 84 go 106,7 klMa.

Mpnbopbl MO MOMEXOYCTONYMBOCTU COOTBETCTBYIOT TpeboBaHuam [CTY CISPR 24. Kputepumn
Ka4ecTBa (hYHKLMOHNPOBAHNSA COOTBETCTBYIOT npurnoxexuto B ACTY CISPR 24.

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

Mo ycTOMYMBOCTM K KNMMATUYECKUM BO3AEWCTBUSIM MPWU JKCMnyaTaumu npubop cooTBeTcTByeT
rpynne ucnonHeHus B4 no FTOCT 12997-84.

Mo ycToMyMBOCTM K MeXaHUYeCKUM BO3OENCTBUAM MpU 3KChnyatauum npubop cooTBETCTBYET
rpynne ncnonHenns N2 no MOCT 12997-84.



3 KoHcTpyKkuus npubopa

3.1 MNpwnbop n3roTaBnMBaeTCs B NNAacCTMaccoBOM Koprnyce, MpeAHa3HavyeHHOM Ans YTOMNNeHHOro
MOHTaXa Ha BepTMKamnbHOW MIOCKOCTU LWUTa ynpaBneHus anekTpoobopynoBaHueM. Kpennenuve
npubopa Ha wute obecneymBaeTca 3a cyeT ABYX (PUKCATOPOB, BXOAALUMX B KOMMMEKT MOCTaBKU
npubopa.

3.2 Kopnyc npubopa cocTtouT M3 OBYX YacTel, COeAMHSIEMbIX Mexay cobol npu MoMoLLm
yeTblpex BWMHTOB. [na obecnevyeHus oTBoda Tenna, BblAenswoLlleroca npu pabote npubopa, Ha
BOKOBBIX rpaHsix 3adHen YacTu Kopryca npefyCcMOTpeHbl BEHTUNSALMOHHbIE Lenu. BHyTpu kopnyca
yCTaHOBIEHbI NNaThbl NEYaTHOrO MOHTaXa, Ha KOTOPbIX pacnofiaralTCsl ANEeMeHTbl cxeMbl npubopa.
CoeavHenne aByx nnat npubopa B kopnyce L4 apyr ¢ Apyrom ocywecTBiseTcs npu NomoLum
NIocKMX pa3beMHbIX (C OAHOIN U3 CTOpoH) kabenen. Mpubop B kopnyce L7 cogepxuT ogHy nnaTy.

3.3 MNabapwuTHbIe 1 ycTaHOBOYHbIE pa3Mepbl Npubopa npuseaeHs! B Mpunoxexun b.

3.4 Ha nuuesow naHenu npubopa (CM. pucyHok 3.1), pacnonoxeHsl LUMGPOBbIE U eANHNYHbIE
CBETOAMOAHbIE MHAOMKATOPbI, CryXalume Ans oTobpaxeHus Tekyleh MHdopMauumM o napameTpax 1
pexumax paboTtbl npubopa. Kpome Toro, 3gech ke pacnonioxeHbl CEMb KHOMOK, NpeaHa3HaYeHHbIX
Ans ynpaeneHus npubopoM B pa3nnyHbiX pexnmMax ero paboTts.

3.5 [Ina coeguHeHus ¢ NepBUYHBIMU Npeobpa3oBaTensMm, UCTOYHUKOM MUTAHUS U BHELLHUMM
yctpoinctBamn OBEH TPM32-lL4 ocHalleH 4eTbipbMsi rpynnamu KIeMMHbIX coeauHuTenen, a
OBEH TPM32-L7 — aBymsi rpynnamu KNneMMHbIX CoeanHUTenen (NMoa BUHT), pacrnonoXeHHbIMU Ha UX
3agHel noBepxHocTU. Cxema pacnornoxeHus coeguHuTenen npueeaeHa B MNpunoxexunm B.
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4 Pab6oTta npubopa B cocTaBe CUMCTEMbI

4.1 Pab6oTa npubopa

Mpu pabote B cocTtaBe cuUCTEMbI NPUGOP KOHTPOMMPYET TemnepaTypy HapyXHOro BO3ayxa
(Thapyx), TEMNEPATYPY BOALI B KOHTYpax oTonneHus (Toron) W ropsavero sogocHabxeHns (Trec), a Takke
Temnepartypy obpaTHoi BoAbl (Tesp), BO3BpALLAEMON B TEMMOLIEHTParb.

Mo pesynbTatam onpeaeneHns Temnepatypbl Npubop hopMUpyeT curHanbl ynpaeneHust AByms
3anopHo-perynupyrowmmm knanadamu (K3P), oauH U3 KOTOpPbIX CRYXWUT ANs NOAAEPXKaHWUs 3aaaHHOM
TemnepaTypbl B KOHTYPe OTOMMEHWS], a APYrov — B KOHTYPE ropsi4ero BOAOCHaGKEHUS.

4.2 PerynupoBaHue TeMnepaTypbl B KOHType OTONseHus

4.2.1 PerynupoBaHue Mo TemnepaType HapyXHOro Bosayxa

PerynupoBaHune Temnepatypbl B KOHTYpPE OTOMMEHUS1 OCYLLECTBMSIETCS MO ycTaBke (3agaHHOMY
3Ha4eHM0) Tycromon. 3HAYEHNE Tycromon ABMSETCS BEMUYMHON NEPEMEHHON U BblYMCSeTcs Npubopom,
ncxoaa M3 Tekyllen TemnepaTtypbl HapyXHoro Bosgyxa no rpaduky Tycromon = f (Tuapyx). [MapameTpbl
rpachuka 3agaroTcs nonb3oBaTenem npy NporpaMM1MpoBaHUmM Npubopa, UCXoas U3 AKChnyaTaLMOHHbIX
XapaKTePUCTMK CUCTEMbI OTOMSIEHUS], B COOTBETCTBUU C YKa3aHUSAMMU, U3NOXEHHbIMU B [Mpunoxenum I

Mpumep rpaduka Tycroron = f (Tuapyx), 3@0@HHOTO Ha npeanpuATUK-u3rotTosmTene npudopa,
npuBeaeH Ha pucyHke 4.1. MapameTpbl rpadumka (kak n Bce gpyrne pabouve napameTpbl, 3afaHHble
npu nporpaMMuMpoBaHMM npubopa) 3aHOCATCS BO BCTPOEHHYH SHEProHe3aBUCUMYH NaMsTb U
COXPaHSIIOTCS B HEW BO BPEMS 3KCnyaTauum, B TOM Yucre 1 npy obectoumBaHum npmubopa.

12



b 95
Tycr.o‘ron_

~ Tycr.o'rnn. = f(Tuam.]
~ ( HOYHOM PEXMM

Tycr.uwn. = f{Tuam.) ~

[HEBHON PEXUM R —,
42

T -
0

-2 Tuamm:.
(Tekywee 3HayeHue)
PucyHok 4.1

4.2.2 PerynupoBaHue no Temnepartype npsimon BoAbl

YcTaBka B KOHTYpe OTOMMIEHNS MOXET BblYMCIATLCA MPUOOPOM He TOMbKO MO Temnepartype
HapyXHOro BO3Ayxa, HO W Mo TemnepaTtype npsmon BoAbl (Tn,), NocTynawlein B cucTemy w3
TennoueHTpanu. BbluncneHne ycTaBkM MpuM 3TOM oOcyllecTBnseTcs No rpaduky Tyceroron = f(Thp),
napamMeTpbl KOTOPOro Takxke MOryT ObiTb 3aA4aHbl MoNb3oBaTeNneM npu nNporpaMMupoBaHun npubopa,
B COOTBETCTBUM C YKa3aHUAMM, N3NOXeHHbIMK B Mpunoxerun I

BHumaHue! [pu HeoOXOAMMOCTM BbIYMCMEHWUS YCTaBKM KOHTypa OTOMNMEHUs no rpaduky
Tyeroron = T (Trp) A@TUMK, NPEAHA3HAYEHHBIN AN KOHTPONSA TemnepaTypbl NPSMON BOAbI, AOMKEH ObITb
noaKIoYeH K Npubopy BMECTO AaTumKa, KOHTPONVPYIOLEro TemMmnepaTypy HapyXHOro Bo3ayxa.
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4.2.3 Ho4HoW pexum paboTbi

B npubope npeaycmoTpeHa BO3MOXHOCTb AMCTaHLIMOHHOIO MepeBofda CUCTEMbl OTOMMEHNS U3
AHEBHOro pexuma paboTbl B HOYHOW pexum. [pn 3aTOM B HOYHOM pexume Becb rpadvk 3agaHvs
yCTaBOK KOHTYpa OTONNEHUS Tyeroron = f(Thapy) MM Tycroron = f(Trp) @BTOMaTHHECKM cOBUraeTcst BBEPX
WNV BHU3 HA BENMUYMHY, 3a4aHHYI0 NMonb3oBaTtenieM npu nporpammMmuposaquy (napametp U-09). Takum
obpa3om obecneynBaeTcs HOBOE 3HaYeHWe nogaepxmBaemon Temnepatypbl Tyeroron.

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

B kayecTBe KOMMYTMPYIOLLErO YCTPOMCTBA ANSA 3TOW Lenn MoXeT OblTb MCMOMb30BaH «CyXom»
(T.e. HE COEAMHEHHBIN C BHELUHUM WMCTOYHUKOM HampsiKeHUs| UMW ToKa) KOHTaKT MoAXoAsLlero no
Ha3HaYeHWIo N KOHCTPYKLMK Tymbnepa, nepeknovaTtens unu Tanvepa.

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

— P--0- nHesHoOM pexunm;

— P-- - HoYHOM pexunm.

4.3 3awmTa cucTeMbl OT NpPEBbILIEeHUs TeMnepaTypbl 06paTHON BoAbI

4.3.1 MNpu perynupoBaHWn TemnepaTypbl B KOHTYpe OTOMMeHWs npubop OAHOBPEMEHHO
KOHTpONMupyeT U TemnepaTypy obpaTHoW BOAbl, BO3Bpallaemoi B TennoueHTpanb, obecneymsas
3aLUMTY CUCTEMbI OT NPEBLILLIEHNS €0 3a4aHHOTO 3Ha4YeHUs Tosp.max-

3agaHHoe 3HauYeHue Tospmax, TAK XKeE, KaK N YCTaBKa Tycroron, ABNAETCA BENUYMHON NEPEMEHHON
1 BblumcnseTcs No rpadpuky Tosp. max = f(Tuapyx) MM rpadpuky Tespmax = f(Tnp). MapameTpbl rpaduka
3agalTcA nonb3oBaTenemM npu NporpammyMpoBaHnM npubopa B COOTBETCTBUM G yKa3aHUSIMW,
N3noxeHHbIMK B MNpunoxexum I

Mpumep rpadmka TosPmax = f(Tuapyx), 3@0@HHOTO Ha NpeanpuUATUKU-U3roToBuTene npubopa,
npuBeaeH Ha pUCyHKe 4.2.
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Toﬁp.max 1 °C [

76
Toﬁp.max

To6p.max= F(Tuapyx.)

38
T -
-25 T 0 8 T Dc
Hapyx. .
(Texyliee 3HaveHue) napyx.:
PucyHok 4.2

Ecnn B npouecce paboTbl TemnepaTypa obpaTHoM BOAbl MO KakoW-nmbo mpuvMHe npeBbiCUT
3HayeHne Togpmax, BbIMMCIIEHHOE MO rpadouky, To Npubop NepeBoaUT CUCTEMY B PEXWM 3aluuTbl OT
AaHHoro npesbiwerus. lNpu atom npubop npepbiBaeT perynupoBaHue TemnepaTypbl B KOHType
OTOMMNEHUSA MO YCTaBKE Tyeroron W ANA CHWKEHUS 3aBbILEHHOW Toe, HauMHaeT 3akpbiBaTb K3P.
CuvrHanbl ynpaBneHus KnanaHom npu 3ToM opMMpYOTCA MO HOBOW YyCTaBKe, 3HAYEeHWe KOTOpoW
paBHO (Tospmax - A). locne cHwkeHus TemnepaTypbl obpaTHoM Boabl A0 3HaYeHUS (Tospmax - A)
perynmpoBaHue Mo ycTaBke Tycroron ABTOMATUYECKM BOCCTAHABMBAETCS U CMCTEMa NepexoauT B
peXvMm HopMarnbHON paboTbl.

3gecb A — BenuuMHa rucTepesuca, 3afjaBaeMas Monb3oBaTernieM Npu NporpamMmMyMpoBaHum
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napametpa U- {0 npuBopa. 3HaueHne A oOnpepensieTcs OKCMEPUMEHTanbHO  (MCXoas U3
3KCMIyaTaUMOHHbIX XapaKTepUCTWMK YCTaHOBKM) MOCMEe MOMyYeHWsi ONTUManbHOro MO  KayecTBy
nepexoAHOro rnpouecca npu nepeBode CUCTEMbI M3 pexuMa 3aluTbl B PeXVMM HOPMarbHOro
perynmpoBaHusi.

4.3.2 O paboTe cucTembl B pexume 3allmTbl OT NPeBbilEHUs TemnepaTypbl obpaTHOM BoOAbl
nonb3oBaTensi MHGopMupyeT 3actaska P--2 Ha HkHeM UMGPOBOM MHAMKaTope npubopa (kaHarn
VMHANKAUMN — Tapy)-

4.4 PerynupoBaHue TeMnepaTypbl B KOHType ropA4ero BOAOCHabXeHus

PerynupoBaHue TemnepaTypbl B KOHType ropsidero BogocHabxeHus (IBC) ocyuwectBnsercs
npnbopom ¢ nomoupo aBToHoMHoro K3P no ycraeke Tyerrsc, 3a4aBaemoll Mnofib3oBaTeniem npu
nporpamMMupoBaHuu napametpa L- .

4.5 ®opmupoBaHue curHanoB ynpaBneHna K3P

4.5.1 YnpaBneHve otGoumu K3P (B KoHType oTtonneHuss m B koHType [BC) npowussogutcs
OAWHAKOBBIM  LUMPOTHOMMMNYIBbCHLIM ~ CMOCOOOM, HO MO  He3aBMCUMbIM  Apyr OT  Apyra
NponopUnoHanbHO-MHTErpanbHo-AMddepeHunansHbIM (o) 3aKoHaMm perynmpoBaHus.
dopMupoBaHMe UMNynbCoB yrpasneHus kaxaoro K3P ocyluecTensercs cnegyoLlmym o6pasom.

Mpnbop, Npon3BoAs NOCTOAHHBIV LIMKITMYECKWUIA ONPOC BXOAHBIX AaTYMKOB, MOCME KaXAoro Lukna
BbIUMCMSIET B YMCIIE NPOYMX NapaMeTpoB U HOBOE TeKyllee 3HayeHne Temnepatypbl Tj, No KOTopoW B
BbINOMHAEMOM cuUCTeMol pexume paboTbl ocywectensetcs perynupoBaHne (Toron UMM Togp ANA
KOHTYpa oTonnenus un Trgc ANs KoHTypa MBC). MHTepBan BpemeHn, HeobXxoauMBIV AnS OAHOrO LMKa
onpoca 4aT4yMKoB, Ha3bIBAETCS LWAroM perynnpoBaHus; BEMYnHa ero YMCIeHHo paBHa t, = 6 .

MonyyeHHoe Tekyllee 3HavyeHue Temnepatypbl T; CPaBHMBAETCSl C COOTBETCTBYIOLLEN YCTaBKOW
perynupoBahunst (Tycrorons Tospmax WM Tycrrac), MOCne vero npnbop opMupyeT MMMynbC ynpasneHns
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 MUITIIMCEKYHOAX;

E=Tyr—Ti — BENMYMHa paccornacoBaHus B TEKYLLEM Liare perynmpoBaHus;
AE; = Ei- Eiq — BeNnYMHa U3MEHEHNS paccornacoBaHns No CpaBHEHUIO
C npeablaywmnmM BbluucrneHmem Dig;
Knr — koatppuumeHTbl  MNO-perynatopa, 3agaBaemble nNofb3oBaTenem

npu HacTpovike Npnbopa B COCTaBe CUCTEMBbI.

B dopmyne (1) koacppuumeHt K (06wmn  koapdumumMeHT  ycunenus) onpegenser
YyBCTBUTENBHOCTb PErynsATOpa Kak K BENMMYMHE paccornacoBaHusi KOHTPONMpyeMon UM TemnepaTypsbl,
TaK U K CKOPOCTU ee U3MeHeHUs. 3HaueHue koadpduumeHTa K ans perynstopa KOHTypa OTOMNEHUs!
3afaeTcs nonb3oBaTenem rnpy nporpaMmuposaHum npubopa B napametpe A-03, a ans perynstopa
koHTypa BC — B napametpe A-0b.

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

HanpaeneHve nepemelieHns K3P onpegensietcss npubopoM no 3Haky, MNOMy4YeHHOMY npwu
BbluncrieHun D;. pu MNONoXuTenbHOM 3HaveHWn D; opMmupyeTcsi ynpasrnsiolMA UMMYNbC Ha
OTKpbITME cooTBeTcTBYylowero K3P, npu otpyuuaTensHOM 3Ha4YeHWU — ynpasrsoLLmMii UMNYNbLC Ha ero
3aKpbITHE.

Mpu 3HaveHusix D;, ymcneHHo GonbluMx Liara perynMpoBaHusl, CUrHam ynpasreHusl BblAaeTcs
HenpepbIBHO.

4.5.2 PerynupoBaHue napameTpoB Tomon U Trac OCYLLECTBASIETCH C YYETOM 3a4aHHbIX ANs HUX
nonb3oBaTenemM 30H HEYYBCTBUTENbHOCTW. 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. AHanorMyHo He popMUpYHOTCS  MMMYMbChI
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yrnpaBrieHUst Npu AOCTUXEHUN Trgc 3HAYEHWIA, HaXOOALWMXCH B 30HE OT Tyerrsc — X A0 Tyerrac + X.
3gecb X -— 3agaHHoe (B rpagycax Llenbcusi) Ans [JAHHOTO  KOHTYpa  3Ha4YeHWe  30HbI
HeYyBCTBUTENbHOCTU.

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

4.5.3 Onektponpusog K3P, B cuny cBoeW WHEPUMOHHOCTW, He crnocobeH oTpabaTbiBaTb
MMMynbCbl Manon anutensHoctu. Moatomy npu | D; | < 0,3 cek, umnynbec ynpasnexns K3P npnbopom
He dopMMpyeTCs, HO CyMMUPYeTCsl CO 3HA4YeHWeM, BbIYMCIIEHHOM B CreayloweM Lare
perynupoBaHusi.

Hanpumep, npu BbluMcneHHom 3HaveHmm D; = 0,1 cek, wumnynec ynpasnexns K3P
AnutensHocTbio 0,3 ¢ hOpMUPYETCS TOMBKO B TPETHEM Luare peryrnmpoBaHusi.

Pa6oTa BbIxogHbIX pene npubopa, ocyliecTBrsowmx ynpasneHve K3P, npovunntoctpupoBaHa Ha
pucyHke 4.3.

4.5.4 TMpu ynpaBneHuu npoLeccaMmn ¢ MeAJIEHHO U3MEHSIIOLLMMUCS BO BPEMEHW NapameTpamu
BO3MOXHbI CUTyaLWu, MpW KOTOPbIX TemnepaTypa obbekTa B TeyeHue Luara perynuposaHusi byaet
MEHATBCA Ha BENUYMHY, MEHbLUYI paspeluatolert cnocobHoct npubopa (0,1°C). B atom crniyyae
anddepeHumanbHasa coctaensiowas MNMO-perynatopa B hopmyne (1) AE; = 0 nepectaeT oka3blBaTb
BMUSHWE HA [ANUTENbHOCTb YNPaBnSIOWMX WMMYNbCOB, YTO MOXET HeraTMBHO OTPasUTbCA Ha
KavecTBe perynupoBaHusi. Bo nsbexaHune Takvx cuTyaumii B npubope npegycmMoTpeHa BO3MOXHOCTb
yBENMYEHUS UWHTepBana BPeMeHW Mexay CcocefHUMM Bbluucnennsamm Di u Dig. lNpu atom
ANMUTENbHOCTb  YNPaBnAIOWEro UMNynbca BbIYUCMAETCA He B KaXaoM Luare perynupoBaHusi, a
C MPOMYCKOM HEKOTOpOro Mx 4ucna. B nponyckaembix (Ons BbIYMCREHWI) Lwarax AAUMTENbHOCTb
MMMYNbCOB YMNpaBieHNs OCTAeTCH HEM3MEHHOM 1 paBHOM Dj, @ K MOMEHTY BblYMCINEHNS 3HaYeHns Di.q
KOHTpOnupyemas Temnepatypa ycrneBaeT W3MEHUTbCA Ha BEenuYMHY, JOCTaTOMHYI0 ANS ee YeTKOM
dmkcauum npmbopom.

MapameTp S, onpegensiowmn, B KakOM NO CYETY Lare perynupoBaHus OyaeT npov3BOaUTLCH
nocnepytoilee Bbluncnenne Dy, 3apaeTcs nonb3oBaTenem npu nporpaMMupoBaHun npubopa B
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napametpax A-I { (nns perynatopa koHTypa otonnewnus) v A-0Y (ans perynsatopa koHtypa MBC).
Mpn ycraHoBke S = 0 ynpaenswowmMe WMNYnbCbl He OpMUPYIOTCS, Y4TO MOXeT ObITb
ucnonb3oBaHo Ans ynpasneHust K3P AWCTaHUMOHHO, OT KHOMOK, MOAKIOYEHHbIX MapannenbHo
BbIXOAHbIM KOHTaKTam pene npubopa.
Mpu6opbl B kKopnyce L7 umetoT pexum aganTuBHON HACTPOMKK perynaTtopos (cMm. n. 8.4 ).

1,2 4
T __________
wr i H i
i i i
i i i
i i i
i
i
| _—
i t,c
K3+ A : ; ;
BKN
oTkn "_l .
t,c
- 1]
B, ———— —i-
i ]" |'| I'ﬂ'l i
oTKA. 1 J | -
0 t,c

PucyHok 4.3
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4.6 Pa6ota npubopa B cetn RS-485

OBEH TPM32-X.X.RS moryT obmeHmBatbcs aaHHbivu ¢ K no cetn RS-485. OtobpaxeHue
TeKyLMX napameTpoB npubopa MOXeT BbINOMHATLCA C MOMOLUbI nporpammbl «Owen Process
Manager» (MHcpopmaumio cM. Ha cariTe Www.owen.ua)

Ona nopgknioyenns k MK npubopos, mmetowmx uHTepdenc RS-485, moryT mcnonb3oBaTbCst
apganTtepbl cetn OBEH AC3-M nnn OBEH ACA4.

KoHdurypuposaHue ceteBbix napametpoB OBEH TPM32-lL4 ocyuwecTBnsieTca C MOMOLLbIO
nporpammbl  «KoHdurypatop AC-2M» (Haxogutcs Ha canmte www.owen.ua). OnucaHne paboTbl C
nporpammoii «KoHdurypaTtop AC-2M» npuseneHo B lNpunoxexun E.

OBEH TPM32-LL4 o6ecneunBaeTr nepegadvy [MK gaHHbIX O 3HAYEHMSX KOHTPONMPYEMbIX
Temnepatyp W 3agaHHbix yctaBkax. OBEH TPM32-L14.X.RS HeobxoaMmo OTKpbITb npubop u
YCTaHOBUTb MepeMbIYKy Ha pasbeM X1, yCTaHOBMEHHbIN Ha nnaTe koHTponnepa TRM58C7M.

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

OBEH TPM32-Lll7 obecneunBaeT KOH(UrypMpoBaHWe Bcex napameTpoB npubopa n nepepavy
MK AaHHbIX 0 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 yCTaHABMMBAETCS C UCNOMNb30BaHWEM KHOMOK,

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

5.1 Pexumbl paboTbl npubopa

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

[MepeknioyeHne pexuMoB W ynpaeneHwe npubopoM MNpPOU3BOAWUTCH MPU MOMOLLM  KHOMOK,
pPacnonoXeHHbIX Ha nuueBOon naHenu npubopa. HasHaveHwe KHOMOK ynpasneHus npubopom B
pPa3nuyHbIX pexumax ero paboTbl rpadunyecku NpeacTaBneHo Ha pucyHke 5.1.

Perynuposanne [ | Mpocmotp [—*| Mporpammuposanue

Bui6op A BuiGop A Buibop <<
kanana [Jp;”;"‘i M3MEHAEMOT0o
U3MepeHus PIF, )
N N/ paspsaa >
Buiiop . "
NOPAAKOBOTO (< N ?:;iﬁ;ne Q *
HoMepa
napameTpa >) < paspsna V .

PucyHok 5.1
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5.2 Pexum «PerynupoBaHue»

5.2.1 ®yHKuun npubopa

Pexum «PerynupoBaHue» — OCHOBHOM pabouunii pexum, B KOTOPbIA Mpubop nepeBoanTCH
aBTOMaTW4ecku nocrie NoAayn Ha Hero HanmpsXKeHUst NMTaHus. B gaHHOM pexvme Npubop BbINOHSET
cnepyoLume yHKUUK:

KOHTPONUPYET NpU MOMOLLM MOAKMYEHHBIX 4AaTYNKOB TEMNEpPATypHbIE NapameTpbl CUCTEMBI;
ocyLecTBnseT L1 pOoBYHO unbTpaumo KOHTPONUpyembIxX BXOOHbIMU
TepMornpeobpasoBaTensMu napameTpos;

OCYLLECTBIAET KOPPEKLIMIO NOKa3aHU BXOAHbIX AATYMKOB,;

oTobpaxaeT Ha LMGPOBbLIX MHAMKATOpax WHGOPMaUMIO O KOHTPONUpYeMbIX napameTpax
M TEKYLLMX YCTaBKaXxX peryrnmpoBaHusi;

KOHTPONUpYyeT WCNpPaBHOCTb BXOAHbIX TepmonpeobpasoBatener U OpMUPYET CUrHanbl
06 ux 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 MocregoBaTenbHOro
LIMKIMYECKOro onpoca MepBUYHbIX TepMonpeobpa3oBaTenen (4aTynkoB), Mo pesynbTataM KOTOPOro
npnbopoM NpPoM3BOAMTCS BbIYMCIIEHNE TEKYLUMX 3HAYEHWI CeayoLUX BENNYMH:

TemnepaTtypbl HaPYXHOro BO3AyXa Tuapyx UMK (B 3aBUCUMOCTU OT MecTa YCTaHOBKM AaTtyuka)
TemnepaTtypbl NpsMon BoAab! Tnp;

TemnepaTypbl 06paTHON BOAbLI BO3BpaLLaeMon B TennoueHTpanb Tosp;

TemnepaTypbl B KOHType oTonneHus Toron;

Temnepatypbl B koHType MBC — Trge.
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5.2.2.2 Bpemsi ogHOro LumMKna onpoca AaT4ymMKoB PaBHO 6 Cek.

5.2.2.3 Tun ucnosnb3yembix B paboTe AaTyuMkoB 3agaeTtcsi nofib3osatenem B napametpe P-O{
npu NporpamMmmmMpoBaHum npudopa.

BbluncneHne TekyLmMx 3HaYeHUn TemnepaTyp Npou3BOAUTCA B COOTBETCTBMU C HOMUHAIbHbIMU
cTaTUYEeCKUMK XxapakTepucTukammn npeobpasosanus no ACTY 2858.

5.2.3 UudpoBas dunbTpaumsa nusmepeHun

5.2.3.1 Ana ocnabneHunsi BAUSHUA BHELIHUX WUMMYNbCHLIX MOMEX Ha MnokasaHus npubopa B
nporpaMMmy 06paboTku curHamoB BXOAHbIX TepMonpeobpasoBaTenen BBegeHa UudpoBas
GuUnbTpauna  pesynbTaToB  ONpefderneHus 3HayeHuit  BXodHoro napameTpa. dunbtpauus
OCYLLIECTBSIETCA HE3ABNCMMO AJIA 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»
unn «Bblbpockl». [na 3Toro B npubope OCYLIEeCTBNSAETCS HENpepbiBHOE BbIYWCIEHME Pa3HOCTU
Mexgy [OBYMS MOCMedHUMM 3HaYEeHUsSIMU OAHOTO U TOro Ke BXOOHOrO napameTpa, KoTopble
onpeaensitoTca B COCEAQHMX LMKMax onpoca, U CpaBHEHWE 3TOM Pa3HOCTU C 3aaHHbIM AOMYyCTUMbIM
OTKIMOHeHneM. Ecnn BbluMCneHHasi pa3HOCTb MpeBblllaeT AONYCTUMbIA npegen, To pesynbTarT,
MONyYeHHbI B NOCNEAHEM LMKIE Onpoca, CYMTaeTcsl HeAOCTOBEPHbIM, AanbHenwas obpaboTka ero
NpuoCTaHaBNMBAETCA U OXuaaeTcst pesynbTaT nocrnegyollero uamepeHusi. Ecnv HenocToBepHbIi
pesynbTaT Obin BbI3BaH BO3AENCTBMEM MOMEXU, TO MOcreayLlee nsmepeHne NoaTBEPANT 3TOT dakT
1 NIOXHOE 3HaYeHue aHHynupyeTtcs. Takon anroputMm cunbTpaumm No3BonsieT 3awnTute npubop ot
BO3JENCTBUSI €OUHUYHBLIX WMMYMbCHbIX, KOMMYTAUMOHHBLIX MOMEX, BO3HWKaKWMX npu pabote
cunosoro o6opyaoBaHus.

Onsa npubopa B kopnyce L7 cdunbTpaums MMnynbCHbIX NOMEX BbINOMHAETCS aHanorn4yHo, Ho
npu NpeBbILEHUN pa3HOCTM TemrepaTyp [AOBYX MOCNefoBaTerNlbHbIX W3MEPEHWn [onyckaemon
BEMWYMHbI, HOBOE 3Ha4YeHNe TeMnepaTypbl BbluMCnSieTcs no doopmyne

Ti= Ti1 £A,
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roe T — TemnepaTypa Ha Bbixofe hunbTpa;

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

Ecnu TemnepaTtypa i-ro nusmepeHus Bbille TeMnepaTypbl i -ro  M3MepeHus To BblibMpaeTcs 3Hak
nnc, a ecnu TemnepaTypa i-ro U3MepeHns Huxke TemnepaTypbl i,-T0 U3mMepeHuss To BblbupaeTca
3HaK MUHYC.

BenvuuHa [oNycTMMOro OTKMOHEHWSI pe3ynbTaToB [ABYX COCEOHWX W3MepeHuin («nomnoca
unbTpa») 3ajaeTca nonb3oBatenem B rpagycax Llenbcusi MHAMBMAyanbHO ANs KaXOoro kaHana
KOHTpONS TeMnepaTtypbl: Ans kaHana Tuapyx — B Napametpe F-I5; ans kanana Tee, — F-07 ana kaHana
Toron — F-09 v onsa kanana Trec — B napameTpe F- {1,

Mpwn 3agaHum «nonockl unbTpa» creayet MMeTb B BUAY, YTO YEM MeHbLUe ee 3HadeHue (y3kas
nosoca), TeM fnyuile Nomexo3almeHHOCTb U3MepPUTENbHOIO KaHara, HO Mpu 3ToM (M3-3a OXUgaHUs
BO3MOXHbIX NMOBTOPHLIX U3MEPEHUIA) Xyxe peakuusi npubopa Ha ObiCTpoe hakTUYeCKoe U3MEHEHWe
BXOZHOro napameTpa. Bo nsbexaHue NOBTOPHbIX U3MepPEeHUid MpY 3a4aHun «nosockl unbTpa» Ans
KOHKPETHOrO aTyMKa criefyeT pyKOBOACTBOBATLCS MAKCUMarbHO BO3MOXHOW CKOPOCTbIO M3MEHEHUs
TEeMNepaTypbl, KOHTPONMPYEeMOW WM TMpu 3KchnyaTauumu, M NOMy4yaemoi Npu 3TON CKOpPOCTU
npeaenbHON pasHOCTY B COCEAHMX LiMKIax onpoca AaTYMKOB.

Mpumep — MNycTb MakcMMaribHO BO3MOXHAs! CKOPOCTb M3MEHEHWS TEMMEPATYpbl B KOHTYPE OTONMEHNs!
paBHa 6,0 °C/muH, yto coctaensieT 0,1 °Cl/cek. Tak kak BpeMsi LMKria orpoca AaTivMKoB paBHO 6cC, TO
BblYMCIIEHHas NPMBOPOM NpeaenbHasi PasHOCTbL TEMNepPaTyp Mexay ABYMsi COCEAHUMM U3MepeHuamMy Byaet
He Gornee 0,6 °C (0,1 °Clcek x 6 cek). Ncxopasa us atoro, B napametpe £ -9 aHaueHne «nonockl dunbTtpa» (C
HEKOTOPLIM 3aracoMm) MoxeT 6bitb 3agaHo paeHbim OO0 {0, yto cootsetcteyer 1,0 °C. Lukn onpoca
Jartumkos npubopos B koprnyce L7 cocTtaensieT 1,5 cek, cootBeTcTBEHHO napametpul F-05, F-07 F-
9, F- ! lonpepensioT MakcumarnsHoe n3MeHeHue M3MepsieMon TemnepaTypsl 3a 1,5 cek.

Mpn HeobxogmmocTn nbon u3 3TMX UILTPOB MOXET OblTb OTKMIOYEH YCTaHOBKOW B
cooTBeTCTBYIOLLEM NapameTpe 3HaveHus J00.0.
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5.2.3.3 Ha BTopom aTane dunbTpaumMu OCYLLIECTBASETCA CrnaxusBaHne (aemndupoBaHue)
nonyyeHHbIx (CM. n. 5.2.3.2) 3Ha4YeHUi BXOAHLIX NapameTpoB B Cryyae MX BO3MOXHOW OCTaTOYHOM
dnyktyauun. Ons atoro npvbop NOCTOSIHHO BbIYUCASIET cpedHee apudmeTnyeckoe 3HayeHue u3
nocrnegHnx N 3Ha4YeHWU KOHTPONUPYEMOro napameTpa M MCMONb3yeT MONyYEHHY BENUYUHY Ans
panbHenwen pabotbl. KonnyecTBo cnaraemblxX, BXOAALWMX B cpefHee apudmeTnveckoe 3HaydeHue
«MOCTOSIHHAsi BpeMeHu unbTpa», 3afjaeTcs nonb3oBaTenemM npu nporpamMupoBaHMn npubopa
B NapameTpax F-OB (nns kaHana Tuapy); F-08 (ans kanana Tesp); F- {0 (ans kaHana Ton); F- I
(ans kanana Trgc).

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

Mpn 3agaHnM «NOCTOSHHOW BpemeHu unbTpa» credyeT MMeTb B BUAY, YTO yBennyeHue ee
3HayYeHns aPPEKTUBHO yny4yLllaeT NomMexo3alMIEeHHOCTb KaHana obpaboTkn BXOAHbIX CUrHaNoB, HO
N OOHOBPEMEHHO YBENMUYMBAET €ro MHEpLMOHHOCTb. TO ecTb peakuusi npubopa Ha ObicTpble
N3MEHEHNS1 BXOAHOW BEMUYMHbI 3aMeanseTcs.

YkasaHHOe CBOMCTBO MOXeT OblTb  WUCMNONb30BAHO He TOMbKO  ANA  MOBbILLEHUSA
nomexo3alUMLLEHHOCTH Npubopa, HO M creunansHo Ans AeMndMpoBaHUs NokasaHui kakoro-nmbo
fatuvka. Hanpumep, yBenuuenue 3Havenusi napametpa F-IB moxeT orpaHuunts BnusiHue Ha
CUCTEMY  KPaTKOBPEMEHHbIX W3MEeHeHW  TemnepaTypbl  HapyXHOro  BO34yxa, BbI3BaHHbIX
BO3[eNCTBMEM CITy4alHbIX BHELLHNX (haKTOpOB (MOpbIBbI BETPA U T. M.).

Mpn HeobxogMmocT noGon n3 3TUX UNLTPOB MOXET ObiTb OTKMIOYEH YCTaHOBKOM B
cooTBeTCTBYOLWEM napameTpe 3HadeHus SOO0.

5.2.4 KoppeKuusi nokazaHU faTyMKoB

5.2.4.1 BbluncrieHHble OT(UNBLTPOBAHHbIE TEKYLLME 3HAYEHWUs TemnepaTyp nepea BbIBOAOM Ha
LMPPOBOI UHAMKATOP MOrYT BbITb OTKOPPEKTMPOBAHbLI B COOTBETCTBUM C 3adaHHbIMV NOMb3oBaTenemM
KOPPEKTUPYIOLLMMM NapaMeTpamm.
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Koppekuusi nokasaHwii OCYLLECTBMSIETCS HEe3aBUCUMO ANl KaXLOTO KaHana BblYMCNeHUst
Temnepatypbl. lNpy 3TOM nonydyeHHble Mo n. 5.2.3.3 BenuuuHbl anreGpanyeckn CyMMUpYHOTCS C
KOPPEKTUPYIOLLMMY 3HAYEHUSIMU, 3aAaHHBIMU ANst HUX B napameTpax F-0 ! (ans kanana Tuapyw); F-I02
(ans kaHana Tosp); F-03 (ana kaHana Tomwen); F-O4 (ans kaHana Trec).

KoppekTupytoLue 3HaveHust 3agatoTcest B rpagycax Lienbcus v cnyxat ons ycTpaHeHusl BIMSIHAS
HavyanbHON NOrpeLIHOCTH NEPBUYHOIO NpeobpasoBaTtensi.

5.2.4.2 OTKOPPEKTUPOBAHHbLIE 3HAYEHWsi TemnepaTyp BbIBOAATCS Ha LMMPOBOI WMHOMKATOP
npuGopa v UCMosb3yTCs 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 CMCTEMbl W 3afaHHbIX (MnK
BbIYMCIIEHHbIX) yCTaBKax perynupoBaHus.

MHcopmaumsa o KOHTponmpyembix Nprbopom TemnepaTtypax BbIBOAMTCS Ha BEPXHUI LUdPOBOWA
MHAMKaTop. BbiBop kaHana MHAMKaLMM OCYyLECTBSETCA Nonb3osaTenem npy NoMoLLm kHomok A, (¥
N KOHTponupyetcs no 3aceeTke cBeToanoaa «Tiapw», «Toton» WnNK «Tree». [pyM 9TOM Ha HUXHEM
LMdpoOBOM MHAMKaTOpe oTobpaxaeTca uWHdoOpmauus, npvBeaeHHas B Tabrnvue 5.1. Ecnm
n3MepeHHoe 3HayeHue TemnepaTtypbl NpU BbIBOAE HA WHAMKATOP NpeBblllaeT ANUHY MHAWKaTopa
(4 paspsiga), To cTapLune paspsgbl UHAMLMPYEMON TemMnepaTypbl OTCEKalTCS.
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Tabnuua 5.1

KaHan nHamkauum UHdopmauus, oTobpaxkaemasi Ha HUXKHEM MHOUKaTope

NHdopMaLmMoHHbIe 3acTaBku O pexxume paboTbl CUCTEMBI:

Toanme P--[1 - perynupoBaHve TemnepaTypbl B KOHTYpE OTOMNEHUS (GHEBHON PEXUM);
P-- { - perynupoBaHue TemnepaTypbl B KOHTYPE OTOMMEHNS (HOUYHOW PEXNM);
P--2 — 3awmTa cucTeMbI OT NpeBbILLIEHUs TeMnepaTypbl 06paTHON BoAb!.

Tosp Tekyuiee sHaueHne ycTaBku Togpmax (B pexumax P==0un P-= §) uiv Tospmax - A
(B pexume P--2)

Toron TekyLlee 3Ha4YeHne yCTaBKu B KOHTYpe oTonneHust Ty oron MO N.4.2
(C y4eTOM pexnma «OeHb-HOYb»).

Trec 3apgaHHoe 3HayYeHne yctaBku B KOHTYpe MBC Tycr rac

5.2.6 KoHTponb ucnpaeHoCTH AaTYUKOB

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

— NpuW KOPOTKOM 3aMblkaHWUM TepMonpeobpasoBaTtens;

— npv obpbiBe TepmonpeobpasoBaTtens;

— NpU MOMYYEHWU 3HAYeHU TemnepaTtypbl Gonblwux 3HadYeHns 199,9 °C unmM MeHbLUNX

3HaueHus -99.9 °C (be3 yuveTa koppekumm no n. 5.2.4).

5.2.6.2 o aBapuiiHoMy curHany npubop BkMOYaeT MWrarwLLylo 3acBeTKy COOTBETCTBYHOLLEro
CBETOAMOAA KaHana WHAMKaUMM U BbIBOAUT Ha BEPXHUN LM@POBON WHAMKATOp B 3TOM KaHane
coobLLeHne B BUAE ropm3oHTasnbHbIX MPOYEpPKoB (= = =, =).

Kpome TOro, npu HeucnpaBHOCTU [OaTyMka 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 BoOCCTaHOBNEHWN pPaboTOCMOCOBHOCTM HEWCMNpaBHbIX [aTYUMKOB aBapWAHBIA - CUrHan
CHMMaeTCsi aBTOMaTUYECKH.

5.2.6.3 Ha Bpemsa HencnpaBHOCTM MO6GOro 13 AaT4nKoB B KaHanax Tuapyx, Tosp MM Toron NPMOGOP
dopmupyeT curHan Ha oTkpbiTe K3P KOHTypa OTOMMeHws, He BMeluVBasicb Npu aToMm B paboTy
KoHTypa 'BC.

Mpn HencnpaBHOCTM AaTunka kaHana koHTpons Trgc nMpubop 6rnokupyeT nepemelleHve K3P B
3TOM KOHTYpe [0 YCTpaHEeHWs aBapuu.

5.2.7 ®opmupoBaHue curHanos ynpasneHus K3P

5.2.7.1 OAna paboTbl C 3anoOpHO-PerynvpyloLlMMin KnanaHaMmum cucTeMbl B Mpubop BCTPOEHbI
YyeTblpe 3MNEeKTPOMAarHWTHbIX perie, OCHALLEHHbIX HOPMarnbHO-OTKPbITbIMA KOHTakTamu. [Ba U3 HuX
cnyxart ans ynpasneHust K3P B kOHType oTonneHus n agsa — ans ynpaeneHust K3P B koHType BC.

5.2.7.2 Tpwn perynupoBaHun TemnepaTypbl npubop dopmupyeT curHansl ynpasnenus K3P no
anroputmam, npueeAeHHbIM B pasgene 4.

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

5.3.1 B pexume «[lpocmoTp» nonb3oBaTenb OCYLIECTBASET KOHTPOSb 3afaHHbiX Npu
nporpamMMupoBaHnn Npubopa ycTaBok U NapameTpoB, Onpeaensowux ero pabory.

5.3.2 Pabouune napameTpbl npuGopa pacnpeaernieHbl B YeTblpex rpynnax: «bbs, «P», «F» n «r».
Kaxgas rpynna cogepxvt wecTHaguate pabounx napametpos (Hanpumep, ot Y- no U- I6), Ho
npakTu4yeckn B Npubope 1cnonb3yeTcst TONbKO YacTb U3 HUX.

MepeyeHb pabounx napameTpoB npubopa C ykasaHWeM 3afaHHbIX ONs HUX Ha NpeanpusTuun-
nsrotoButene 3HaveHuit npueedeH B [Mpunoxenun [. He ykasaHHble B nepevHe napameTpebl
nNpMBopOM He NCNONb3YIOTCH Y MOTYT UMETb Mobbie 3HaYEeHS.

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 wudp napametpa - {, a Ha HUKHEM MHAMKATOPE — 3a0aHHOE AMS HEro 3HaYeHue.

o~
Boi6op rpynnbl napameTpos («l, «Pr», «F», «r») oCyLLecTBSETCs NPy NOMOLLM KHOMOK unm
A
, a Bblbop pabouero napameTpa B rpynne — npy NOMOLUY KHOMOK (yBenuuyeHve nopsiakoBoro

HOMepa) unm (ymMeHbLUEeHME HOMEpA).
5.3.4 BosBpaT npubopa B pexum «PerynupoBaHue» OCYLLECTBNSAETCA HaXaTUeM KHOMKU
«BbIXO[» unu aBTomatnyecky Yepes 20 ¢ nocrne nocrnegHero HaxaTus KHOMOK yrnpaBreHus.
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5.4 Pexum «lporpammupoBaHue»

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

Mepexoa B pexum «[porpammupoBaHue» ocyllecTensieTcs u3 pexuma «lpocmoTp» (nocne
Bblbopa Tpebyemoro pabouvero napameTpa) KpaTKOBPEMEHHbIM HaxaTvem KHonku «[POIMP.».
lMepexon B pexum xapaktepusyeTcs MosiBNIEHVEM MUraloLwero paspsga Ha HKHEeM LndpoBOM
vHavkaTtope npubopa, oTobpaxatolwleM 3agaHHOe B AaHHOM MapameTpe 3HadeHue. Murawoowmi
pa3psa MHOPMUPYET MOMb30BaTesNsi O TOTOBHOCTM €ro K BHECEHUIO N3MEHEHUN.

M3meHeHne Tekyllero sHauyeHusi B MUralolem paspse OCYLIEeCTBSETCA Npu NMOMOLLM KHOMOK

o »
(yBenuyexue) u (ymeHbLleHue). Bbibop noanexallero uU3MeHeHuio paspsifa WHAMKauMu

npoun3BoaANTCHA NPU NMOMOLLM KHOMOK (cosur Bneso) u (casur Bnpaso).

3aHeceHue B namsiTb npubopa 3adaHHOrO 3HaYeHWsi napameTpa MpouU3BOAUTCS HaxaTuem
kHoMnkn «3AMVCb» Ha Bpemsi He MeHee 1 c. BcTpoeHHast B npubop MMUKpOCXeMa namsaTu siBnsieTcs
3HEProHe3aBUCKMOM, YTO NO3BOSIET COXPaHsITh B Hell 3afjaHHble 3HaYeHusi paboynx napameTpoB npu
obecTounBaHun npundopa.

Ona 3awmTtbl npubopa OT HECaHKUMOHWPOBAHHOIO W3MEHEeHUst paboynx napameTpoB B HeEM
npegycMoTpeHa OnoKMpOBKa 3anuMcu 3adaHHbIX 3HavYeHuin. YkasanHasi GrokvpoBka CHUMaeTcsl nocre
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 Bbibopa crnegyloLero nporpaMMupyemoro
napameTtpa) OCyLLIeCTBMSeTC OOHOKPaTHbIM KPAaTKOBPEMEHHbIM HaxaTmem kHomkn «BbIXO[», a
nepexop B pexum «PerynupoaHune» — ABYKpaTHbIM HaXXaTuemM 3TON KHOMKM.
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6 Mepbl 6e3onacHoCcTU

6.1 Mo cnocoby 3aluTbl OT NOPaXKEHUsT ANEKTPUYECKUM TOKOM Npubop cooTBeTcTByeT knaccy ||
no MOCT 12.2.007.0.

6.2 K akcnnyataumm u TexobcnyxuBaHuilo npubopa AOSMKHbI AOMyCcKaTbCA nuua, M3yyvBluve
npasuna aKkcnnyatauuu, npowealne obyyeHve 1 NpoBePKYy 3HAHWI MO BOMpPOCaM OXpaHbl TPyAa B
COOTBETCTBMM C  «TWMNOBbIM MOMOXeHnem 06 obyyeHnn Mo BOMPOCaM OXpaHbl  TpyAa»
(HMNAOI 0.00-4.12) n umetowmx rpynny gonycka He Hwxe Il cormacHo «[lpaBunam 6e3onacHon
aKCMyaTauumn aNeKTpoycTaHoBOK notpebutenen» (HMAOIMM 40.1-1.21).

6.3 Ha OTKpbITbIX KOHTaKTax KneMMHuka Nnpubopa npu aKcnmyaTauum NpUCcyTCTBYET HanpsikeHne
220 B/50 'y, onacHoe AOns 4enoBeYEeCcKOW >XW3HW. YCTaHOBKYy npubopa crnegyeT Mpov3BOAMTL Ha
cneunanusnpoBaHHbIX LMTax, AOCTYM BHYTPb KOTOPbIX paspelleH TOMbKO KBanMULMPOBaHHbLIM
cneunanuctam.

6.4 JTobble nogknoveHus K npubopy 1 paboTbl NO ero TeXHU4YeckoMy obcnyxuBaHuio crnedyeT
Npon3BOANTL TONBKO NPU OTKMIOYEHHOM NUTaHUM NpUBopPa 1 UCNOMHUTENBHBIX MEXaHU3MOB.
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7 MoHTax npubopa Ha o6bLeKTe

7.1 MoHTax npubopa

7.1.1 MoArotoBUTb Ha LIMTe YMpaBneHWs Nocajo4yHoe MeCTO [Ans yCTaHoBKM npubopa B
COOTBETCTBUW CAAHHLIMU, NpuBeAeHHbIMU B [MpunoxeHun b.

YuutbiBas, 4TO Ha Koprnyce npubopa MMEKTCS BEHTUMSAUMOHHbIE LUENW, KOHCTPYKUUS LuTa
ynpaeneHus A[omkHa obecneuvBaTb 3awuMTy npubopa OT nomajaHus B HEro Bnarv, rpasn um
NOCTOPOHHMX NPEAMETOB.

7.1.2 Mpu pa3smeweHmn npubopa cnegyer MNOMHWUTb, YTO HA OTKPbITbIX KOHTaKTax ero
KNeMMHUKa B nepuoj dKcnfyatauuMm npucyTcTByeT HanpsbkeHne 220 B 50 Iy, onacHoe Ans
Yyenoseyeckow xusHu. Mpubop cnepyeT ycTaHaBnMBaTb HAa CNeLManM3MpoOBaHHbIX LMTaX, AOCTYMN
BHYTPb KOTOPbIX pa3peLleH TOMbKo KBanmpuumpoBaHHbIM cneumanvicTam.

7.1.3 CMoOHTMpOoBaTb NPMBOP Ha LMTe ynpaBreHus, UCNomb3ys ANS ero Kpenneuus dukcaTopes,
BXOAsLLME B KOMMNIIEKT nocTtaskn npubopa.

7.2 MoOHTaX BHeLWHUX cBsi3en

7.2.1 O6wue TpeboBaHMA

7.2.1.1 MNuTtanne npubopa cnedyeT NPoOu3BOAUTL OT ceTeBoro dwmpepa 220 B 50 lu, He
CBSI3aHHOTO HEnocpeACcTBEHHO C MUTaHWEeM MOLLHOro curoBoro obopyfnoBaHus. Bo BHelwHen uenu
pekoMeHAyeTCsl YyCTaHOBUTL BbIKIOYaTENb NUTaHus, obecneuvBalowmini OTKNOYeHne npubopa oT
ceTw, 1 NnaBKkne NpeaoxpaHnTeny Ha 1ok 0,5 A.

MutaHne Kaknx-NMbo yCTPOWCTB OT CETEBbIX KOHTAKTOB Npubopa 3anpeLyaeTcs.

7.2.1.2 CoeguHeHne npubopa C BXOAHbIMM TepmonpeobpasoBaTensMu MNpPoOU3BOAUTL MpU
NOMOLLW 3KPaHWPOBaHHOW TPEXNPOBOAHON NIMHWUM, XWIbl KOTOPOM MO OTHOLLEHWUIO APYT K APYTy UMEoT
oAvHakoBoe conpoTuBrieHve. [nuHa nuHWKM 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 CoeagnHenne npubopa ¢ apgantepamun OBEH AC3M wnnn OBEH AC4 BbinonHaTb npu
NMOMOLLM 3KPaHWPOBAHHOW [ABYXMNPOBOAHOW NUHUWM CBA3W. [nuHa nuHuM pormkHa ObiTb He Gonee
1200 meTpoB.

7.2.1.4 CoeavHeHne npubopa C KOMMYTUPYIOUM YCTPONCTBOM «[leHb/HOYb» BBIMOMHATL NpU
MOMOLLM 3KPaHWPOBAHHOW [ABYXMNPOBOAHOW NWHWUWM CBA3W. [nuHa nuHWM JormkHa ObiTb He Gonee
100 meTpos.

7.2.2 YKa3aHusa NO MOHTaXy

7.2.2.1 ToaroToButh kabenu Ansi coeguHeHusi npubopa caaTyMkamu, WCMONHUTENbHBIMU
MexaHU3MaMu U BHELLHMMU YCTPONCTBaMM, a Takke C UCTOYHMKOM nuTanms 220 B 50 My,

[na obecnevyeHns HapEXHOCTU SNEKTPUYECKUX COEAMHEHUI PeKOMEeHAYeTCs MCronb3oBaTb
Kabenu ¢ MeaHbIMX MHOTOMPOBOSOYHBIMM XWUaMu, KOHLbI KOTOPbIX Nepea NOAKMYeHneM creayeT
3a4MCTUTL. 3a4MCTKY XWn kabenen Heo6X0ANMO BbINOMHATL C TAKUM PacyeToM, YTOObI UX OrOfNeHHbIe
KOHLIbl NOCNe NOAKMoYeHNs K Npubopy He BbiCcTynanm 3a npegenbl KNemMMHMKa.

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

7.2.2.2 Mpu npoknagke kabenei cnegyeT BbIAENUTb B CaMOCTOSITENMbHYH Tpaccy (Mnu
HECKONMbKO TpacC) InWHUM CBSA3W, coeduHsiiowmMe npubop C  JaTuMkaMum 1 KOMMYTUPYHOLLIMM
YCTPOMCTBOM «[leHb/HoYb», pacnonaras ee (Mnu MX) OTAENbHO OT CWUMNOBbLIX Kabenen, a Takke
kabenew, co3faloLLmnX BbICOKOYACTOTHbIE U MMMYMbCHbIE NOMEXW.

[nsa 3awmnTbl BXOAHbLIX YCTPOMCTB Npubopa OT BAWSIHWUS MPOMBILLUMEHHbIX 3MEeKTPOMAarHUTHbIX
nomex NuHWM cBsi3n npubopa ¢ AaTyvMkamu criegyeT aKpaHupoBaTh. B kayecTBe akpaHOB MOryT 6bITb
MCMONb30BaHbl Kak creunanbHble kabenn € 3KpaHVpyLWMMKW OnfeTkaMu, Tak W 3as3eMneHHble
cTanbHble Tpy6bl NOAXOASALLEro AnameTpa.

Mpn wuncnonb3oBaHWM  3KPaAHWPOBAHHbLIX kabenem MakCUMmanbHbI  3aLWMTHBIA  3ddeKT
[OCTUraeTca Npu COeAMHEHUN UX 3KPaHOB C OBLLENn TOYKON cxembl npubopa (KoHTakTel 15, 16, 17 n
30, 31, 32 OBEH TPM32-LlL4, koHTakTbl 33, 37, 43, 47 OBEH TPM32-LL7). OgHako B 3TOM cry4ae
Heobxoaumo y6eauTbCs, YTO IKpaHWpyloLMe OnneTkn kabenem Ha NpOTsHXKEeHWM BCeW Tpacchbl
Ha[leXXHO M30MMPOBaHbl OT MeTanNYECcKMX 3a3eMreHHbIX KOHCTPYKUMA. Ecnu ykasaHHoe ycrnosue no
KakMM-rnimbo npuymMHam He BbIMOMHAETCS, TO 3KpaHbl kabernew cnegyeT NOAKMIOYUTE K 3a3eMIIEHHOMY

33



KOHTaKTy B LUUTE ynpaBreHus.
CoepnunHeHune obLLen ToUKkn cxeMbl Mpubopa ¢ 3a3eMneHHbIMM YacTaMN 06bekTa 3anpeLuaeTcs.

7.2.3 MopknioyeHne npubopa

7.2.3.1 TogknioveHne an|6opa cnefnyet  BbINMONHATL MO COOTBETCTBYHOLMM  CXemawm,
npvBeAeHHbIM B MpunoxeHun B, cobnopas npu 3TOM NnocneaoBaTenbHOCTbL NPOBEAEHUS onepaumn:

—  NpOW3BECTM NOAKMOYEHNE Npubopa K UCNONMHUTENbHBIM MeXaHU3Mam, UCTOYHWUKY NUTaHUsI
220 B 50 'y n agantepy OBEH AC3M unu OBEH AC4;

—  MOAKMIOYUTD NIMHWUM CBSI3N «NpMBop-AaTymkm» K TepmonpeobpasoBaTesisiM CONpOTUBIEHNS;

—  MOAKMIOYUTb NIUHUN CBA3M «NPUBOP-AATHMKM» K COOTBETCTBYIOLLMM BXoAam npubopa.

Mpumeuyanune — Ecnu kakon-nnbo kaHan KOHTPONs TemnepaTypbl B paboTe He ucnonbayercs,
TO BMECTO BXOAHOro Tepmonpeobpa3oBaTtensi K COOTBETCTBYWOLIMM KOHTakTam npubopa cneayet
NoAKMIoYNTL pesnctop nioboro Tvna. ConpoTueneHne peavctopa — ot 50 o 70 Om (ansa ucnonHeHun
npubopa, paboTatowmx ¢ gatunkamm TCM 50M u TCI 500M) nnum ot 100 go 140 OM (ans UCNONHEHW
npubopa, paboTtatowmx ¢ gatynkamm TCM 100M n TCI 10001).

BHumaHume! [Ona 3awutbl BXOAHbIX Lenen npubopa oOT BO3MOXHOro npobos 3apsgamu
CTaTUYEeCKOro 3rEKTPUYECTBA, HAKOMMEHHOr0 Ha JNMHUAX CBSI3W  «Npubop-Aatymku», nepen
NOAKMIOYEHNEM K KINEMMHUKY Npubopa rx Xunbl cnegyeT Ha Bpemsi oT 1 0 2 C COeAUHUTb C BUHTOM
3a3eMneHnst WwuTa.

7.2.3.2 Tocne BbINONMHEHUS YKa3aHHbIX pa60T an6op roTOB K UCMNOJ1b30BAHUIO NO HAa3Ha4YeHUto.
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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 MOsIBREHME
MHopMaLmK Ha ero UMpPOBbLIX MHAUKATOPaX, a TakKe 3acBeTKY CBETOANOAA «T apyx.
[Mocne nepBoro uMkna onpoca AaTYMKOB Ha LMAPOBbLIX MHAMKATOpax oTobpasutcs crneaytoLlas
MHopMaums:
— Ha BEepXHEM WHAOMKaTOpe — W3MEepeHHOe 3HayeHWe TemnepaTypbl HapyXHOro Bo3gyxa
(Mnn TemnepaTypbl NPAMON BOAbI, B 3aBUCUMOCTY OT MECTa YCTaHOBKU AATUNKA Tuapyx);
— Ha HWXHEeM MHAMKaTope — MHpopMaLMOHHas 3acTaBka O BbIMOMHAEMOM pexunmMe.

hA
Haxumas KHonky , NPOKOHTPONMPOBATbL MO LUEGPOBLIM MHAMKATOpaM Npubopa onpeaeneHve
3HaAYEHUI CreayoLLnX BESIMYUNH:
— TemnepaTtypbl 06paTHO BoAb! (Mpy 9TOM 3aroputcst cBeToanos, Tosp);
— TemnepaTypbl BoAbl B KOHTYpe OTonmneHus (Npu 3ToM 3aroputcst CBeToANoA, Toron);
— TemnepaTypbl Boabl B KoHTYpe MBC (npu aTom 3aroputcsa cBeToamos Trec).

BHumanume! Mpy paboTe ¢ KHOMKaMK HaxaTe MX JOMMKHO OCYLLECTBASTLCS Ha BPEMSI HE MeHee
Yyem 1 c. Peakumsi npubopa Ha noaaHHyo KOMaHay ynpasreHust IPOUCXOANT MPW OTNYCKaHUM KHOMKM.

8.1.2 Ecnu npu KOHTporne Kakoro-HuGyab napameTpa Ha BepXHuid LMbpoBO MHAUKATOP BMECTO
3HaYeHWUs TeMnepaTypbl BbIBOAATCS rOPU3OHTanbHble Npoyepkn (= = = =), HeobxoAaMMOo NpoBepUTb
NpaBUNbHOCTb MOAKITIOYEHNST COOTBETCTBYIOLLETO AaTyMKa, €ro UCMPaBHOCTb, @ TAKKE MCMPABHOCTb
COELVHUTENbHBIX NUHWUIA U KAYECTBO UX COEAVHEHWN.

MpumeyaHue — lMpu NpoBepKe UCNPABHOCTM NIMHUM CBSA3W U AaTyMKa METOAOM «MPO3BOHKW», BO
nsbexaHue Bbixoaa npubopa 13 cTposi, CrieayeT UCNosb30BaTh YCTPOMCTBA C HANPSKEHUEM NMUTAHUS
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He Oonee 4,5B. lMpn Oonee BbLICOKMX HaMpsSXEHUSX OTKIOYEHWE CBHA3eW OT npubopa nepen
NPOBEPKON NNHWI ABNseTCcs 0bs3aTenbHbIM.

8.1.3 [lMpokoHTponvpoBaTb hOPMUPOBaHME CUrHAMOB YNPaBrsOLWMX 3anopHO-perynmpyLwmnMmm
KrnanaHamu B KOHTypax OTOMMEHNs U ropsiyero BogocHabxeHusi. O Bblgaye CUrHanoB ynpaBneHus Ha
K3P curHanunsumpytoT cBeToaMoabl Ha NMLEeBon naHenu npubopa:

— curHan Ha K3P koHTypa otonnexus — ceetoauoasl «OTOIM.»:
CBETOANOA «+» — OTKPbITUE, CBETOAMOS, «-» — 3aKpbITVe KnanaHa,;

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

3acBeTka CBETOOUOAOB OCYLLECTBISETCS HAa BPEMS AEACTBUSA YNPaBsOLLEro curHana.

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

Mpu npocMoTpe 1 NporpaMMUpoBaHNU PaboUmx NapaMeTpoB yYecTb CreayoLLee:

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

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

3) B napametpax F-I {.F-04 ucxogHble 3HauyeHust DOMmKHbI BbiTb ycTaHoBMNEHb! paBHbiMu JOO.0.
3afaHve Apyrux KOPPEKTUPYIOLWMX 3HAYEHNI [OIDKHO BbiTh TEXHUYECKN 060CHOBAHHBIM.

4) B napametpax F-05, F-07, F-09u F- { | sHauyeHus «nonocbl dounbTpa» HeoBxoaMMo 3adasaThb
B COOTBETCTBUM C yKa3aHUsIMU, U3NOXeHHbiMM B N. 5.2.3.2. Ecnn pacyeTt «nonockl dunbtpa» Ans
COOTBETCTBYHOLLETO KaHarna KoHTpons TeMnepaTypbl No KakuM-nvGo NpuuMHam 3aTpyaHUTENEH, TO ee
3HaYeHUe pPeKOMEHAYeTCs ycTaHaBnMBaTh C 3aBe4OMbIM 3anacoM. CriefyeT NOMHWUTb, YTO CIULLKOM
y3kasi «nonoca unbTpa» MOXEeT 3HauyuTenbHO 3amMeanuTb peakumio npubopa Ha ObicTpoe
dhakTUyecKoe N3MEHeHe BXOLHOIO napameTpa.
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5) B napametpax A-0! v R-O4 pomkHbl GbiTb 3agaHbl 3HAYeHUsl, OTMWYHbIE OT HyIS.
VckniodeHne COCTaBMAlOT crydau, 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 YCTaHOoBKON B napameTpe A-OY sHayenus, pasHoro OO0,

6) B napameTpax A-03 v R-0b tawke [omkHbl BbiTh 3a4aHbl 3HAYEHs], He paBHbIe HyIMHo, TaK KakK
B 9TOM Cryyae, B COOTBETCTBUM € chopmysiont (1) n. 4.5, umnynbcsl ynpaenerus K3P dopmupoBaTbest
He GyayT.

Mocne nporpamMmmpoBaHus pabounx napameTpoB NpUBop roTos k AanbHelwel paboTe.

8.2 PexomeHpauuu no Hactpouke NMUO-perynatopos

8.2.1 lNepen Havanom HacTponku cooTtBeTcTBylOWero MW[-perynatopa 3agatb Anst Hero
B Nnpubope cneayoLme 3HaveHnst paboumx napameTpos:

— 3HayeHue napameTpa S pasHbim OO0 £,

— 3HauyeHue koapumumeHTa t pasHbim JOOD,

— 3HavyeHue koaddpuumerTa K pasHuim D00 #;

— 3HayeHWe 30Hbl HeYYBCTBUTENBLHOCTM pasHbiM JOL.

8.2.2 lMocne 3apaHusi ykasaHHblX pabounMx napamMeTpoB MEpPeBecTU nNpubop B pexum
«PerynupoBaHne» 1 KOHTPONMpPOBaTb XapaKkTep W3MEHEHUs TemnepaTypbl B KOHType npu ee
perynuposaHuu.

MocTeneHHo yBenuumBas 3HaveHue koadpduumeHta K, OBUTbCS BO3HUKHOBEHUSI B KOHTYpe
perynupoBaHuns nepuoanyeckmnx kornebaHum Temnepatyphbl, MPOUCXOASALLMX BOKPYT 3aaHHON YCTaBKK.

8.2.3 PaccunTatb 1 yctaHOBUTL B Npubope 3HaveHue koadduumneHta K npumepHo pasHbiM 60%
OT BENUYUHBI, MONy4eHHON Mo n. 8.2.2. NepexogHon NpoLuecc perynupoBaHns TemnepaTypbl npy 3Tom
[OOIMKEH UMETb anepuoanYeckuii XxapakTep.
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Ecnu npu BO3genicTBMM BO3MYLLAKOWMX (PAKTOPOB B KOHTYype Habnopaetcs BO3HWKHOBEHUE
3aTyxalLwmx konebaHuin TemnepaTtypbl, TO CrraxuBaHvWe WX credyeT Npou3BOAWUTb MOCTENeHHbIM
yBenuyeHnem koadpduumeHTa t.

8.2.4 1o OKOHYaHWM HaCTPOMKN YCTAHOBWUTL AOMYCTUMOE ANSt AaHHOMO KOHTypa 3HaYeHWe 30HbI
HEYYyBCTBUTENBHOCTM pPErynmpoBaHusl No Temneparype.

8.3 YTouHeHMe HaCTPOMKMK PerynsaTtopos

8.3.1 B npouecce paGoTbl ANA OOCTMXKEHWS ONTUMAmnbHOrO KayecTBa pPerynupoBaHusi
TemnepaTtypbl B KOHType OTOMfeHuss wunuv B KoHType MBC MoxeT noTpeGoBaTbCs M3MeHeHue
3afaHHbIX AMsi COOTBETCTBYIOLLEro perynsrtopa napamMeTpoB HacTpoinku — S, K u t. M3meHeHve
JaHHbIX NapaMeTPOB OCYLLECTBIIIETCA Ha OCHOBE aHanm3aa nepexofHoro npoLecca, noy4YeHHoro npu
perynMpoBaHuM Temnepatypbl U [JaHHbIX, U3MOXEHHbIX B M. 4.5.

Hwxe npuBegeHbl HanGonee pacnpocTpaHeHHbIE Crlydan OTKIOHEHUs! NepexoaHoro npoLecca ot
ONTMMAanbHOrO PEryriMpoBaHNst U PACCMOTPEHbI BO3MOXKHbIE MPUYMHBI, Bbi3bIBaIOLLME WX MOSIBIIEHME.

8.3.2 Tllocrne BKIOYEHUS YCTAHOBKU HAOMIOOAETCs  3HAuMTeNbHOe MNepeperynupoBaHve
TemnepaTtypbl C MOCreaylLmnMy ANUTeNbHbIMU cnabo3aTyxalwmymMi konebaHnsaMU OKOMo YCTaBKu.
XapakTep nepexofHoro npoLecca rpaduyeckm NpeacTasneH Ha pucyHke 8.1.

PucyHok 8.1
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Bo3MoXHbIe NPUYUHbI.

1) 3aBbiWweHO 3HaYeHne koahduumneHTa ycunenusn K. B aTom cnyyae gaxe HesHaunTenbHoe
paccornacosaHne no Temnepartype npuMBOAWUT K (POPMUPOBAHMIO MMMyMbCa ynpasreHns GonbLion
anutenbHocTu (B cooTBeTCTBUM € dhopmyrnon (1), cm. n. 4.5: D; = 2,5-K-(E; + 1-AE)).

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

2) 3aHunxeHo 3Ha4yeHue KoadpcpuumeHTa t. Ecnm ckopocTb M3MeHeHus paccornacosanus AE;
CIMULIKOM Bernuka, npubop BOMM3M ycTaBkv AOMmxeH opMupoBaTb TOPMO3ALME WMMYNbChI, T. €.
HaunHaTb 3akpbiBaTb K3P, HecMOTps Ha TO, YTO Tekylias TemrnepaTypa BCe elle MeHblle YCTaBKu.
Ecnu atoro He npoucxoauT, HeobGXoAMMO YBeNuMuUTL 3HadeHue koadduumeHTa T, 4TO mpuaacT
konebaHmsiM TemnepaTypbl 3aTyxalolmin xapakTep U 3acTtaBuT npubop nydle pearMpoBaTb Ha ee
pesKne N3MEeHeHUs.

3) 3aHuxkeHo 3HaYeHUe napameTpa S. Ecnu B npegenax sagaHHoro napameTpa «S» BenuMunHa
AE; okasbiBaeTcs meHble 0,1 °C, npubop cumTaeT ee paBHOW Hynt. B aTom crnyyae nepectaer
paboTtaTb aAuddepeHumansHas coctaensowaa MAO-perynatopa, npusHakoMm 4Yero sBnsieTcs
OTCYTCTBUE peakuun npubopa Ha usmeHeHue KoadpduumeHTta t. Bo nsbexaHne gaHHOro sBneHus
3HavyeHue napameTpa S cnegyet yBenuynTb.

8.3.3 lNepexogHon npouecc HOCUT BAMNOTeKywMn xapaktep. [lpyu 3Tom perynupyemas
Temnepatypa HeonpasdaHHO MeANeHHO [OoCTUraeT 3aJaHHOW YCTaBKM W TaK Xe MeasleHHO
BO3BpallaeTcs K Hen nocne BO3MyLLAWeEero BO3delcTsus. Xapakrep mnpouecca rpaduyecku
npeacTasneH Ha pUcyHke 8.2.

MpuunHa Takoro xapakTepa MepexofHOro rnpouecca 3aknovaeTcs B SBHOM  3aHWKEHUU
KoadpdpuumneHTa yeunenus K. B pesynbTtaTte, HECMOTPS Ha HanMyMe 3HaYUTENLHOrO PaccornacoBaHus
E B dopmyne (1) n. 4.5, 4nUTENbHOCTb YNPaBnsALLEro MMMynbca OKa3blBaeTCs HEAOCTaTOYHOW,
4YTOObI €ro KOMNEeHCMPOoBaTb.

8.3.4 lNpu BbIXOAe Ha 3afjaHHOe 3Ha4YeHuWe TemnepaTtypa pacTeT He NMaBHO, a PbiBKAMU, YTO
CTaHoBUTCSt 0COBEHHO 3amMeTHbIM BONN3M yCTaBKuU. XapakTep npouecca rpaduyecku npeacTaBneH Ha
pucyHke 8.3. T[lpuymHOA Takoro SBMEHUS MOXEeT ChyXWTb HeobOCHOBaHHOE YyBenuueHue
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KoadpdumumeHTa 1, B pesynbTaTte 4yero I'Ipl/l60p [axe npu He3Ha4nTENbHOM U3MEHEHUU BENUYUHBLI AE;
CUNbHO MeHAEeT ANUTEeNIbHOCTb (a nHorga un ﬂOﬂﬂpHOCTb) ynpasnawnwmnx nmMnynbCcoB.

T,°CA T,°C A

,C t,c
PucyHok 8.2 PucyHok 8.3

8.3.5 OntumanbHbIVi BbIGOp KOI(PPMLIMEHTOB 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 perynsatopa sABnAeTcs nnasBHbin (6e3
PbIBKOB) POCT TeMMepaTtypbl U Hann4yme TOPMO3SLLMX UMMNYMbCOB NP Noaxofde K ycTaBke Kak CHU3Y,
Tak u ceepxy. MNpu Hanuyum B NepexogHOM npoLecce HeGOMbLLIOro nepeperynupoBaHnst 1 BbICTpo
3aTyxalowmx konebaHui cnegyet HEMHOTO YMEHbLUMTb 3HaveHve koadduumenta K, ocrasus
ocTasnbHble napameTpbl 6e3 N3MEeHEHNI.

Y

-
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K3P+
BKJI.
OTKN. -
t,c
K3P-
BKJI.
OTKN. -
t,c

PucyHok 8.4

8.4 Pexxum aganTMBHOW HaCTPOMKU perynsaTopoB NnpubopoB B kopnyce L7

Pexum apanTMBHOW HacTpOWKM KaHamnoB perynupoBaHus oTonnenuss u  [BC  moxet

yCTaHaBNMBAaTLCA HE3aBUCKMO ASS KaXaoro perynstopa B napametpe A-07.
B pexume aganTuBHOWM HAcTponku npubopa, B npouecce paboTbl, BbINOMHAETCA HEMPEPbIBHbIV
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pacueT Tpebyembix NapameTpoB perynstopa, a napameTpsl A L.AB He okasbIBaOT BNUsAHUA Ha paboTy
perynsiTopos.

BpemeHHble xapakTepucTuku perynstopa B pexvume afanTMBHOM HACTPOWKM  yCTynaroT
XapaKkTepucTukam, KOTOpble MOXHO MOMyYuMTb B PEXWME PY4YHOW HacTpowiku. [losTtomy pexum
afanTVBHON HACTPOMKN perynsatopa pekoMeHAyeTcst NpUMEHsTb, ecrnn B npolecce paboTbl 06bekT
perynmpoBaHusi 3Ha4YMTeNlbHO M3MEHSIET CBOM napameTpbl (MOCTOSIHHYIO BpeMeHW U KoapuumeHT
nepefayn 3afBuKKK).

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

B pexume apanTuBHOW HAcCTPOMKM pekoMeHAyeTcs ycTaHaBnueaTb Gonblwuve (B nNaTb v Gonee
pa3 6onblue NOCTOSIHHOWM BpeMeHW OObeKTa perynmpoBaHusl) 3HaYeHWUs AN NOCTOSIHHOW BPeMEeHU
unbTpa KaHana M3MepeHust 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 ycnoBusaMu 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[OmKHa
N3MEHNTLCS HE MeHee YeM Ha 63 % OT BEeNnUUMHbI UBMEHEHWSI [0 YCTAHOBUBLLETOCS 3HAYEHUs!;

—  ko3dhdULMEHT nepedayun 3aABUXKVA [OMKEH HaxoauTcs B AvanasoHe ot 0,7 cek/°C go 20
cek/°C, T.e. Mpu BKMIOYeHUM 3adBwxku Ha 0,7 cekyHAbl, perynupyemas Temnepartypa [OSkHa
n3MeHuTCA He Bonee, YeM Ha OAWH rpagyc, a Npy BKIIOYEHUN 3aaBWxkn Ha 20 cekyHa, perynupyemas
Temnepartypa AOMKHa USMEHUTCA HE 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 NepcoHanoM He pexe O4HOro pasa B 6 MecsiLeB v
BKMoYaTh B ceBsl BLINMOMHEHWE CeayoLLMUX onepaLmii:

— O4MCTKY Kopryca npubopa, a Takke ero KINeMMHWKOB OT MblfW, IPS3n U MOCTOPOHHUX
npeamMeTos;

— MPOBEPKY KayecTBa KpenneHust npubopa K WuTy ynpaeneHus;

— NPOBEpKYy KayecTBa MOAKIIOYEHUST BHELHWX CBA3EN K KneMMHukam. OBHapyXeHHble npu
OCMOTpPE HEAOCTaTKN CNeAyeT HEMEAEHHO YCTPaHSITb.

9.2 lNpu BbINONHEeHWM paboT MO TexHU4Yeckomy obcnyxuBaHuo npubopa cobniogats Mepbl
6e3onacHOCTH, N3MNOXeHHbIe B pasaene 6.
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10 MapkupoBka

Mpun nsrotoBneHnn Ha NpnboOp HaHOCATCSA:

—  TOBapHbIV 3HaK MPEANPUSTUAS — U3rOTOBUTENS;

—  ycrnoBHoe 0603HaveHue npubopa;

—  3Hak cooTBeTcTBUA No OCTY 2296 (ansa cepTnduuUMpoBaHHbIX NpnbopoB);

—  HauMOHarmbHbIA 3HaK COOTBETCTBUS (AnA NpuOOpPOB, MPOLUEALIMX OLEHKY COOTBETCTBUS
TEXHWYECKUM pernameHTam);

—  cTeneHb 3awmTbl no TOCT 14254;

—  knacc anektpobesonacHoctn no MOCT 12.2.007.0;

—  poA nuTaroLLero Toka U HOMUHanNbHOE HanpsXkeHne nNuTaHus, B;

- HOMMHanbHas noTpebnsiemas MOLWHOCTb, B A;

—  3aBOACKOW HOMep MO CUCTEME HyMepauuu NpeanpusTUS-U3roToButens (LLTpux-Koa);

—  Mecsil M rof Bbinycka (3anoxeHbl B LWTPUX-koae);

—  cXema MOoAKMioYeHust;

—  MOSACHSALIME HaANNUCK.

Ha notpebuTenbckyto Tapy HAHOCUTCS:

—  TOBapHbI 3HaK U aapec NPeanpUATUA-U3roToBUTENS;

—  HauMMeHoBaHue npubopa;

—  3aBOACKOM HOMep Mo cUCTEME HyMepauun NPpeanpuaTust — U3roToBuTens (LUTpuUxX-Koa);

—  MecsU 1 rof Bbinycka (ynakoBKu).
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11 TpaHcnopTUupoBaHUe U XpaHeHue

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

TpaHcnopTMpoBaHe NpMGOPOB OCYLLECTBASETCA NpY TEMMepaType OKpyXXalLlero Bo3ayxa OT
MuHyc 25 go +55 °C ¢ cobnogeHnem mMep 3alwyThbl OT yAapoB U BUGpauuii.

MepeBo3ka NpuBOPOB MOXET OCYLLECTBMATLCA B TPAHCMOPTHOW Tape MOWTY4YHO Whu B
KOHTEeWHepax.

YcnoBus xpaHeHusi NpubopoB AoMmkHbI cooTBeTcTBOBaTh Yenosuam 1 (J1) no FOCT 15150.

B Bo3gyxe He JOMKHbI NPUCYTCTBOBaTb arpeccuBHbIE Napbl U NPUMECH.

MpuGopbl crieayeT XpaHUTb Ha CTennaxax.

12 KoMnnekTHOCTb

MpuGop 1w,
MacnopTt 1 ak3.
PykoBoacTBO no akcnnyartauum 1 ak3.
[apaHTUMHbBIN TanoH 1 ak3.

MpumeyaHue — N3rotoButens octaensieT 3a cobor NpaBo BHECEHMUS ONOMHEHWI B
KOMMMEKTHOCTb M3aenus. NonHas KOMMNEKTHOCTb yKka3bliBaeTCs B nacrnopTte Ha npubop.
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MpunoxeHune A
Cxema cuctembl otonneHusa u 'BC

(cnpaBo4HoE)
Thapye.
e :'; [{;m‘; i Trp.) K3P oron.
o3 {T‘”“' } OBEH TPM32
= o K3PBC
x4 (Trec)

Trec K3P rBC
—== npAvas 8o
Koutyp ropauero Teno-

e BOOOCHAOXEHNS

f—

[ o —=
nacoc [BC

obpathas Boa

KoHTyp otonnesus ;%M"’;'m

Toron. K3P otonnenms —
Il = I
——

npAMas BOAA

===

HACOC OTONNEHWA

s ——=
Tm.T obparias Boga

PucyHok A.1 — Cxema cuctembl otonneHus n NBC
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MpunoxeHue b
FabapuTHbie M ycTaHOBO4YHbIE pa3mepbl Npubopa

(cnpaBo4HoE)
NIMLEBaNA NaHensb Wwura

, >18

5 dukcaropel N
A
| = H

‘%

93 +0,2
1
|

145

-

- ('15

PucyHok B.1 — N'a6aputHbie n yctaHoBO4YHble pa3mepbl OBEH TPM32-LL4
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dukcaTopsl

JMLEBan naHenb Wura

138

SOo0000

144

PucyHok B.2 — F'abaputHbie n yctaHoBOYHble pa3mepbl OBEH TPM32-LL7
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MpunoxeHne B
Cxembl noakno4YeHnsa npudopa
(cnpaBo4HoE)

[1]2]3]a]5]6]|7][8[9[r0[11]12]13]14]
15[16[17] 18] 19]20]21]22] 23] 24] 25] 26] 27 28] 29

OBEH TPM32-1Li4

30[31[32[33[34]35[36]37]38[39[40[41]42]43]44
[45]46]47]48]49]50]51[52]53]54]55]56]57[58]

PucyHok B.1 — Cxema pacnonoxeHus KneMMHbIx coeguHutenen OBEH TPM32-1l4
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O
{ I Unur.K3P

Ao R

T
6[7]8T9]10[11]12]13]14

112[3]4]5]
oTkp.  3akp. sakp” oM.
K3Poron. K3Prac

15[16]17[18[19[20]2122[23]24]25[26]27] 28] 29

[LleHb/HONb 3anuce
Trapyx, Tosp. Toron, Trec

T‘C‘ TC TC TC

30|31|32|33|34|35|36|37l3ﬂ19|40|41|42|43|4ﬂ
4f|4f[47[48 49|5{]|51|52|53|54|55|56|57|58

CETb RS+ RS-

PucyHok B.2 — Cxema noakntwo4yeHus OBEH TPM32-14
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Thagyx
Tuﬁgar.

=[N 2
- )
= i—

QPP EEEBERO®

PROOPPOOR®®®®

&
&
1

|| |8

OBEH TPM32-L7

OOEEOOOO®R®®

CEEEREEEEOORR®

g

[
Sanmeb [
(e

B —=—
RS-485 4

et (omkn. )/

Hous (Bkn.)

]
m@q m{

PucyHok B.3 — Cxema nogkntouyeHus OBEH TPM32-117
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Cerb RS-485 Ananrep AC3M
I |

5 I | DRB9
MpuGop OBEH TPM32-1L14.RS [ o ™

| A Mb Kou| Llens
= 1s H e
RS+ |57 et 4 —
RS- |58 —
GND |5}—{5| GND
MpuBop Nel ™D [3—{3] ™D
K 3BM
Npu6op OBEH TPM32-1L14.RS
L o
N Cers 220 B50 My
Lene  |Kow N |—=
RS+ |57 | 1]
RS- |58
MpuBop MNe64 : :

PucyHok B.4 — Cxema nogknioyeHuas OBEH TPM32-1114.01.RS n OBEH TPM32-114.03.RS
K agantepy cetun OBEH AC3M
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Apnantep AC4

Cerr FIS-rlSS —I
MpuGop TPM32-X.XX.RS | | usaB useA MK
A Lienb [Kow Kou| Liens
Simi
RS+/A D- 12—
RS-/B D+ |3 }—3]| D+
GND| 4 ] 4[GND
Mpuop Net
pop USB
Vee Mutanme
Dx+ |-——o +58
Mpu6op TPM32-X.XX.RS o P
GND
Lenb |
RS+/A
RS-/B
MNpubop Ne64 : I

PucyHok B.5 — Cxema nogknio4yeHua OBEH TPM32-1114.01.RS n OBEH TPM32-114.03.RS
K apantepy cetu OBEH AC4
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MpunoxeHue I
3apaHue napameTpoB OTONUTENbLHLIX rpacdMKoB

(cnpaBo4Hoe)

ri I'panMKM Tycr.oron = f(THapy»() " Ton.max = f(THapym) mnn Tyc'r.o'ron = f(Tnp) " To6p.max = f(Tnp),
obpabaTbiBaemMble Npubopom npu 3Kcniyatauumu, B obwem crnyyae npeacTaBnsoT COBON KyCOuHO-
NWHeNHble (OyHKUMM C ABYMSA Toukamm umanoma («A» n «B»), napameTpbl KOTOpbIX 3apalTcs
nonb3oBaTenem (He3aBMCHMO A8 KaKAOro Tuna rpadpuka) npu nporpaMmMmpoBaHumn npuéopa.

.2 Mpumep rpadmka Tycroron = f(Tuapyx) NPUBEOEH Ha pUcyHke .1

T,°C 4
Tyer [T7T -
| | /
P e
.-"|I/ :
! ! -
i i t,c
| |
K3p+§ I I [
BN [T TT 1T q——t——————=
oTKI. P -
i i t,c
K3P— A umnynschl TopMoxeHus : }
t,c

PucyHok I'.1
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[na nonHoro 3apgaHus napameTpoB rpadvka Mofb3oBaTeNio AOCTAaTOMHO 3aHECTU B MamsATb
npvbopa KoopaMHaTLI TOYeK ero nanoma «A» n «B» (T. . B JaHHOM crnyyae 3aaaTh A8 KaXkaon ToUKu
3HauyeHVMe TemnepaTypbl HapyXHOro BO3dyXa W COOTBETCTBYHOLIEE €My 3HA4YeHuWe YCTaBKu
Temnepartypbl B KOHTYpe OTOMNJIeHNs!).

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

Mpu aTOM AN TOYKM M3noma «A» 3HauyeHWe TemnepaTypbl Tuapy (A) 3a0aeTcs B napameTpe U-
01, a sHaueHue yctaBku Tyeroron (A) — B Napametpe L-I2.

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

Mpn 3apaHun napameTtpoB rpadmka Tycroron = f(Tuapyx) AOIMKHO coOGNOAATHCA BbINOMHEHWE
crieayoLmx yCroBuii:

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

— 3HayeHue Tycroron (A) AOMKHO BbITb MeHbLUE 3Ha4YeHUs Tycromon (B);

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

meHee 10,0°C.

.3 Cnocob 3agaHusi koopauHaT AN Todyek manoma rpaduka Tospmax = f(Tuapyx) aHanormyex
M3NOoXeHHOMY B 1. .2, HO NPOV3BOAMTCS Npw NporpaMmuposaHumn napameTpos L-05 - U-08.

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

.4 Mpn Heob6XoAMMOCTM WCMONbL3OBaHUSI B CUCTEME OTOMUTENbHOro rpadmka Tyeroron= f(Tap)
3aQaHue KoopaMHaT ANA ToYeK ero U3nomMa npou3BoaMTCS NPU NporpamMupoBaHum napameTpos LU-0 !
-U-0M.
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Mpumep rpadwmka Tyer.oron = f(Trp) NPMBEAeH Ha pucyHke 1.2

Tyu.mn.; °C |

Tl A
0950

Tyer.oron. = f{Trp.)

%
0500 !
I
|
70 150 Tnp., 'C
y-03
0140
PucyHok .2

Mpy aTOM ANs TOYKM M3nomMa «Ax» 3HaueHve Temnepatypbl Tq, (A) 3agaeTcs B napametpe L-0 1,
3HayeHue ycTaBku Tycroron (A) — B Napametpe L-I2. [ins Toukm usnoma «B» 3HaueHue Temnepatypbi
Tne (B) 3apaercs B paboyem napametpe -3, a sHaueHue ycTaBku Ty omon (B) — B Napametpe L-04.

Mpn 3apaHum napameTpoB rpaduka Tycroron = f(Trnp) AOMKHO cobnioaaTbCa BbINONHEHWE
crnefyroLmx yCrnoBui:

— 3HayeHue T, (A) BOMKHO BbITb 6onbLue 3HaYeHus Ty, (B);

— 3HayeHne T yeroron (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 U-{15, a 3HaueHue ycTaBkv 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 napaMeTpbl C LWMEPOM, HE OMUCAaHHOM B AaHHOM
MpunoxeHuun, n yctaHaBnnBaTb 3HaYEHWsI NAapaMeTPOB BHE yKa3aHHOro AuanasoHa.

Ta6nuua [1.1 — MapameTpsbl rpynnbi «L»

Wndp Ownana3oH 3aBoAackas
HasHauyeHue napameTtpa -
napameTpa 3Ha4YeHun ycTaHOBKa

3HaueHve TeMnepaTypbl Tuapyw(A)
U'Ul FpanVlKa Tycr.crron= f (THapyx() '50,0199,9 °C UUEU
mnn Top (A) rpadmka Tyeroron = f (Thp)

3HayeHne ycTaBkn Tycroron (A)
L"UE rpachKa TVCT.OTOI‘I =f (THaDWK) 010'0199'9 °C DL’ED
nnu Tyc‘r.o-ron =f (TI'ID)

3HaueHne TemnepaTypbl Tuapyx(B)
u-03 rpacovka Tyeroron= f (Tuapyx) -50,0...199,9 °C o500
nnm Ty (B) rpacpuka Tyeromon = f (TNP)

3HayeHwne ycTaBku Tycroron (B)
Y-04 rpadmka Tycroron = F (Thapyw) 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) rpadovka Tospmax = f (Trp)
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OkoHYaHue Tabnuubl A1

Wndp H Ounana3oH 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 (Trp) G380
3HaueHne TemnepaTypbl Tyapy(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 Tospma = f (Tuspp) MM Tospmar = f (Top) 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 gggggﬁzgg:ﬁ:m Tyer.rec B KOHTYpE ropsiyero 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 Wy = 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 cBssv npubopa c MK 701 701!
L7 Konunyectso 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 MogepH13auum He oo
npunbopa peAakTupoBaTthb!
P-15 [nunHa agpeca npubopa Onsa Modbus He o
w7 B ceTn RS-485: ncnonb3yetcs
8 out 0
11 6ut 1
P-07 L7 3apepxka oTBeTa no cetm RS-485, mc 0...50 !
1 FOctunpoBka (Npu NOAKMOYEHHOM B4E BB
conpotusnexun 50 nnm 100 Om (B
P-B w7 3aBucumocTm ot P-I {) k kaHany Tapyx)
2 YcTaHoBKa 3aBOACKUX 3HAYEHWIA B2 B2

KOHdr')I/IrypaLWIOHHbIX napameTpoB

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

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

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

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

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

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

A-0c LW, ONs1 perynstopa KOHTypa OTONNeHnst ]
3HauyeHne 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 3HaveHue koadbdpuumeHTa T Ana perynartopa 0000...0050 nnns

KoHTypa 'BC
_ 3HaveHue koadbdpuumenTa K ans perynsitopa

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 agantaums 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
VHCTanmnAuMoHHbIn  dann  «Wms CD-npueoga:  \Installac2mcfg-setup.exe» u, cnegysa  ero
VHCTPYKUMAM, ycTaHoBuTb KoHdurypatop Ha K. MNpu ycTtaHoBKe Apnbik AN 3anycka nporpammbl
KOHMUryprpoBaHunsa pasmelyaetcs B rpynne «Bce nporpammbl \ Owen \ KoHdurypatop AC2-M» (ans
Windows XP, ana gpyrux sepcuii Windows nyTb MOXET OTAMYaTbCst OT NPUBEAEHHOTO).

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

Ha3HayeHne KHOMoK OKHa:

— «OK» — npousBoguT 3anncb B MamsTb Npubopa 3adaHHbIX 3HAYEHWUN KOHMUrypauMOHHbIX
napamMeTpoB B cCriedylolem nopsake: MNPUMEHSIOTCH HacTpoWkM € BKnagkM «RS-485
KOMMbIOTEPa», €Cn OHU U3MEHUNNCb, 3aTEM MPUMEHSIOTCA HACTPOMKM C BKnagkn «RS-485
AC2-M». Ecnn Ha kakom-nubo aTane npoucxoauT OLmMbKa, BblAAeTcsl CoobLeHne O Hew, n
AanbHenwne OevcTBusA He npon3soasaTcs. [Nocne 3aBeplLueHns Bcex AefCTBUIN NPOM3BOANTCA
Bbixoa 13 KoHndmrypatopa.

— «OTMeHa» — 3aKpbIBaeT nporpammy 6e3 CoXxpaHeHWs 3aAaHHbIX 3HaYEeHWI NapameTpoB.

— «[lpUMeHnTb» — nNpPoOM3BOAUT 3anncb B NaMsATb npubopa 3agaHHbIX  3HAYEHWN
KOH(pUrypaLumMoHHbIX NapameTpoB B CrieaytolemM nopsake: NPUMEHSIIOTCS TONbKO HACTPOVKM C
aKTUBHOW (TekyLuei) Bknaaku. Ecnv o6HapyxmBaeTcs owmnbka, BblgaeTcsi coobLyeHue.

— «CnpaBka» — BbI3bIBa€T 3MEKTPOHHYIO crnpaBky KoHduryparopa.

E.3 Bknagka «RS-485 komnbloTepa» (pucyHok E.1) cnyxuT ona 3agaHus 3Ha4YeHuin ceTeBbIX

napameTpoB nporpaMmbl. 3HaYeHWs napameTpoB 3a4aloTcs B ABYX rpynnax nonewi: «HacTpoviku
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nopta» n «lpoTokon».

5 AC2-M KondwrypaTop x|

R5-465 kowneroTepa | RS-485 AC2-M | Towoeas neraa | Tecr |
]

-~ HacTpofiKn nopT
comropr TR -]
'ﬁ

CropocTe 9500 -
Amna cnoea |a ';

PucyHok E.1 — Bknagka «RS-485 komnbroTepa»
B nonsax rpynnel «HacTpoviku nopTta» 3aaaTcs:

— «COM-nopT» — nocnefoBaTenbHbIN NOPT, K KOTOPOMY NoAkKMoYeHa ceTb RS-485.

— «Tun npeo6pa3oBatens» — Tun npeobpasoBatena wuHTepdenca RS-485 «> RS-232,
3HayeHus1 BbIOGMpaloTca M3 cnucka «ABTOMaTUYeckuin» u «Ynpaensembii (OBEH AC3)»;
3HayYeHue Mo yMOo4YaHuio — «ABTOMaTUYECKUIN».
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— «CKOpPOCTb» — CKOPOCTb MHdopMaLmoHHoro obmeHa MK ¢ npubopom, 3HaueHuns BelbrpatoTcs
n3 cnmcka «2400, 4800, 9600, 14400, 19200, 38400, 57600, 115200»; 3HauveHue no
ymonyaHuio — «9600».

— «[inuHa cnoBa» — AnMHa CcrnoBa AaHHbIX MHOPMaLMOHHOTO obmeHa ¢ npeobpasosaTenem,
3HaYeHns BbIOMPAKOTCA U3 CNCKa «7» U «8», 3HAYEHUE MO YMOIMYaHMIo — «8».

— «YeTHOCTb» — TUN KOHTPONA YETHOCTM [JaHHbIX WHopmaumMoHHoro obmeHa ¢
npeobpasosaTenem, 3HaueHus BbibupalTcs u3 cnucka «OTcyTcTBYeT», «HeyeTHOCTb» 1
«YeTHOCTb», 3Ha4YeHne No ymonyaHuio — «OTCyTCTByeT».

— «CTON-6MT» — KOMMYECTBO CTOMOBbLIX OWT AaHHbIX WHPOPMaUUOHHOro obmeHa C
npeobpasoBartenem, 3Ha4eHUs1 BbIGUParoTCst U3 «1» 1 «2»; 3Ha4YeHMe N0 YMONMYaHUIO — «1x».

B nonsix rpynnsl «MpoTokon» 3agatoTcs:

— «[lnvHa appeca» — dopmaT ANUHBI CETEBOro agpeca npeobpa3oBaTens B KOHKPETHOW CeTu
RS-485, 3HayeHusi BblOGMpaloTca M3 cnucka «8 OUTHBbIN» U «11 OUTHbIN», 3HavyeHue no
YMOMN4YaHuo — «8 BUTHBIN».

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

Mocne yctaHoBkM BO Bknagke «RS-485 AC2-M» 3HayeHus napameTtpa «[nuHa agpeca»,
MPUHATOrO B KOHKPETHOW ceTW, 3TO 3HayeHue OyaeT aBTOMAaTMYECKM CKOMMPOBAHO W BO
BKNnagky «RS-485 komnbloTepa.

— «Appec» — agpec npubopa B ceTn RS-485, k koTopomy obpawaetca [MK npwu
KOHpMrypvpoBaHum, 3Ha4YeHe No yMOon4aHuio — «16».

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

B MONSX NapamMeTpoB 3HAaYEHNUsI MO YMOMNYaHWIO — 3aBOACKNE YCTAHOBKMU.
MpumeyaHus
1 YcraHoBneHve cBs3u NporpaMMbl C NpUBOpOM BO3MOXHO TOMBKO B TOM Cryyae, KOraa 3HaveHus
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CeTeBbIX NapameTpoB Npeobpa3oBaTers COBMNafaroT CO 3HAYEHNSMM CETEBbIX NapamMeTPOB NPOrpaMmb!.

2 3Ha4yeHUs NnapameTpoB MO YMOMNYaHMIO ABMAOTCA 3aBOACKMMYW YCTaHOBKaMu napaMeTposB.

Mpn 3agaHun pabounx napametpoB [1K nporpamma «KoHdurypatop AC2-M» MmoxeT
CMrHanM3vpoBaTb MOMb30BaTEN0 O AOMYLUEHHbBIX MPU KOHPUIYPUPOBaHUM OLLUMBKaXx:

1

HeBo3MoXHO ucrnonb3oBaTb MopT «COM1» — monb3oBaTernb [OMKEH CKOPPEKTMPOBaTh
3HayeHue napameTrpa COM-MopT: NPoBepWUTb NOAKMIOYEHVE W 3afaTb BEpHOe 3HaYeHue
nocreaoBaTenbHOro NopTa, kK KOTOPOMY MoAKIoYeHa ceTb RS-485.

«He ynanocb ycTaHOBWUTb CBSI3b C NMPUBOPOM» — MOMb30BaTeNb AOMMKEH CKOPPEKTUPOBATb
3HayeHWss napameTpoB «Twun npeoGpasoBaTens», «CKopocTb», «[nuHa crosa»,
«YeTHoCTb», «CTon-6uUT», «[nuHa agpeca» U «Agpec», NpuBeds MX B COOTBETCTBUE
3HAYEHWsIM CETEBbIX NAaPaMETPOB CKOH(UIYPUPOBaHHOTO NpuGopa.

E.4 Bknagka «RS-485 AC2-M» (pucyHok E.2, a) cnyxuT Onsa 3agaHusi 3HavyeHun ceTeBbIX
napameTpoB npubopa AnA YHKUMOHMPOBAHWA B KOHKpeTHon ceTn. CeTeBble napameTpbl
COXPaHSAIOTCA B 3HEProHe3aBMCHMON NaMATy npubopa.

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

B nonsax rpynnel «HacTpovikv nopta» 3agatTcs:

«CKOpOCTb» — CKOPOCTb WMHGpOpMauMoHHOro obmeHa nopta RS-485 npubopa, 3HaveHus
BblbMpatoTca 13 cnmncka «2400, 4800, 9600, 14400, 19200, 28800, 38400, 57600, 115200».
«[nuHa cnoBa» — AnvHa CrnoBa AaHHbIX MHGOPMAaLMOHHOrO obmeHa npeobpasoBarens,
3Ha4yeHus BbIbMPaloTCs U3 Cnncka «7» 1 «8».

«YeTHOCTb» — TUM KOHTPOSMSi YETHOCTVM [AaHHbIX MHCOpPMAaLMOHHOrO obMeHa npeobpasoBarens,
3Ha4eHus BbIbupatoTcst 3 cnivicka «OTCyTCTBYET», «HEeYeTHOCTb» U «4eTHOCTb».

«CTON-6UT» — KONMWYECTBO CTOMOBbIX OWT AaHHbIX MH(OPMAUMOHHOTO  OobmeHa
npeobpasoBaTens, 3Ha4yeHNs BbIGUpaOTCs U3 crnucka «1» n «2».
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7

RS-485 komnsoTepa  RS5-485 AC2-M Ilm r\erm| Tecr ]

| _cve |

PucyHok E.2 — Bknagka «RS-485 AC2-M»

B nonsix rpynnbl «MpoTokon» 3agatTcs:

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

«[lnuHa agpeca» — dhopmaT ANUHbLI CETEBOro agpeca npeobpasoBaTens B KOHKPETHOW ceTu
RS-485; 3HaueHus BbibupatoTcs u3 8 u 11 (-6MTHbIN), 3HaYEeHe N0 YMONYaHuto — «8» (buT).
«Appec» — agpec npeobpasoBaTensi B KOHKpeTHON ceTn RS-485.
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— «3apepxka» — 3ajaeT BpeMmsi, Ha KOTOpoe HeobxoauMo 3afdepxuBaTb OTBET
npeobpasoBartens B KOHKpeTHow cetn RS-485 (Heobxogumo ans paboTbl ¢ MeaneHHbIMU
yCTpPONCTBaMM).

BHumaHue! B cnyvae 3agaHusi nonb3oBaTeneM 3HAYeHU CeTeBbIX NapameTpoB npubopa,
OTNNYaIOLMXCH OT YCTaHOBIEHHbIX BO BKNagke «RS-485 komnbioTepa», HaxaTneM (PyHKUMOHanLHON
KHOMKM «[TpUMEHUTb» 3TN 3HAYEHWUs NPUMEHSIITCS BO Bkrnagke «RS-485 AC2-M» u konupylotcs B
nons Bknagkn «RS-485 komnbioTepa» (ans coxpaHeHus ceasun mexay K n npeobpasoBatenem).
AHarnorMyHo NMpUMEHeHNe U KOMUpPoBaHWE MOXEeT ObiTb NPou3BedeHO HaxaTueM (YHKLMOHaNbHON
KHOMKM «OK» B KOHLLE KOH(UTIYPUPOBaHUSI.

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

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

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

MpumeyaHne — [Npu nNpoBefeHMM TECTUPOBAHUS 3HAYEHWE CETEBOro agpeca npubopa He
[OSMKHO npeBblwaTth 254.

Mpu npoBeneHwn TectupoBaHus nporpamma  «KoHdurypatop AC2-M» B none Bknagku
CUrHanuavpyeT nofb3oBaTesio 0 NocnefoBaTenbHOCTU M pesyrbTaTtax NPOBOAUMOrO TECTUPOBaHUS,
Harmpumep: «ycCrelwHoe OTKpbiTue nopTa ...», «MNo agpecy ... noakmnoyeHo AC2-M ...»,
«MOAKMIOYEHHBIN NPMBOoP: ...» U T.N.

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

Mocne onpepgeneHus napaMeTpoB MOAKMIOYEHUSI MPorpaMma cunTeiBaeT Bce syenkn AC2-M no
npotokony ModBus. Ecnn AC2-M ycnewHo cunTbiBaeT AaHHble ¢ npubopa, BCe perucTpbl, B KOTOPbIX
OOMKHbI NexaTb AaHHble Ans 3T1oro npubopa, [OMKHbI ObiTb 3anonHeHbl. [py HeKOppekTHOM
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3arMOoSIHEHUN OZHOIO WIU HECKOMNbKUX PErncTPOB (OaHHbIe OTCYTCTBYHOT, MPOYEPKM), MOMb3oBaTeNto
pekoMeHA0BaHO BhIMOMHUTL CrieaytoLimne AeicTBus:

— YBEnu4NUTbL 3HaYeHne napameTpa «HacrtoTa onpoca»;
— NpoBepuTb MONSAPHOCTbL NoAcoeAnHeHNs npubopa k ceTn RS-485;

(5 a2 Mxonaberyporop X
RS-485 komnwioTepa | RS-485 AC2-M | Toxoeannerpn Tect | R5-405 KowneroTepa | RS-485 ACZM | Toxomsanerm Teer |
CHMTHIBAHHS AqerH: 14
MpoToxon: MpoToron;
TecmupcSanue HAYAACCE. . . ) O, S e e e -]
ycnewHos omxpemus nopma "COMG® _J CO=C3! m=ermm mmw= w——— —
no agpecy 16 nograwwen AC2-M C4-C7: ——= ———— ———— ————
(AS2MO0011) CHaCH: i s i st
NAPAHER[E COSJUHEHUR C NPUSOPOM HAa CLoCF ! mmmm mmem e e
AC=2: 19200 8-e-1 PIlT e e—— e Se
nogrAwNsHinG npuSop: MOPS1 (M11d) g;-g}:—;: —— e
TR e —
ED=E3: ==== ==== ==c= ——ex
EiCEy e e
EC-EF: =——m =—mmm —mmm e
FO=F3; ==== ———— -
Fd=F7 @ =meme meee ce—— ———
F8-FB: ———= === ———— ————
L
TecmupoBaHus SABEpESHD
4| -
I OTREHE 1 MoMeHTs | Cnpaska | =3 | OTHEHa | & Cnpasxa I

PucyHok E.3 -Bknapgka «TecT»:
npoBeAeHue (crneBa) U 3aBeplueHue (cnpaBa) TeCTUPOBaHUsA
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MpunoxeHue X
KomaHpabl ynpaBneHus npubopom no cetn RS-485

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

Ta6bnuua X.1
Komanga HASH [OaHHble [aHHble YTeHun 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
MpuynHa nocnepHero 0x92ED HeT BYTE: Tonbko
cTapTa nporpammbl BuT 0 — CHWwKeHne nuTaHus; yTeHue
npubopa But 1 — BKNtOYEHME
exit nuTaHus;
But 3 — cTopoxeson
Tanmep;
But 6 — ncyepnaHue cTeka;
But 7 — nepenonHexune
cTeka
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MpoaonxeHune Tabnuubl X.1

Komanga | HASH | [aHHble 3anucu / YTeHus MpumeyaHue

KoHdumrypaumoHHble napameTpbl cetn 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 kbur/c;

6 — 38,4 kbut/c;

7 — 57,6 kbur/c;

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

2 — HEYeTHOCTb
Konunuecteo 0xB72E | Byte: 0 —oauH 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 ymonuaHuio —16
Addr 6ornbLue 255, To npubop He ByaeT oTBevaTb Ha

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

KomaHnpa HASH DOaHHble | [laHHble YTeHusA MpumeyaHue
3anucu

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

owmnobkm

Mocne BkntoYeHns

Kogb! omMBokK B onucaHunm

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 OnucaHve napameTpoB B
MpunoxeHun [

MapameTpbl rpynnsl F 0x7D6F WORD 3anuce/MTeHne

PrmF OnucaHve napameTpoB B
MpunoxeHun O

MapameTpsl rpynnsl A 0x3A8B WORD 3anuce/MTeHne

PrmA

OnuncaHue napameTpoB B
MpunoxeHun [
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OkoH4aHue Tabnuubl XK.1

KomaHnpa HASH [aHHble 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 | Het Float_32 Tonbko YTeHne
«Temnepatypa obp. Max.» (IEEE 754)
SP.h
YcTaBka Ox2FA6 | Hert Float_32 Tonbko 4YTeHne
«TemnepaTtypa OTONMNEHNs» (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
HEKOPPEeKTHbIA, TO Ha KoMaHAdy Bo3BpaljaeTcsi 3HavyeHve NaN c yka3aHvem Tuna WMCKIYUTENbHON
cuTyauun B mnagliem bavite. KoampoBaHve UCKNounTeNbHbBIX CUTYaumin npuseaeHo B Tabnuue XK.2
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Ta6bnuua X.2

CTtaTyc usmepeHus Kog uckntounTensHom cutyauum ans komang PV,
SP.h, SP.w, SP.B B mnagLwewm 6ainte
[aHHbIE HEe roTOBbI 0xF6
O6pbIB JaTumnka OxFD

X.2 Komanabl npotokona ModBus

[Ons npotokona ModBus peann3oBaHO BbINOMHEHWE CIeAYOLMX YHKLNIA:

— 03, 04 (read registers), YTeHne OQHOroO NN HECKOMNBbKNX PErNCTPOB;

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

— 17 (report slave ID), 4TeHMe MMeHM NpMbopa n BEPCUM NPOLLUNBKW.

Ecnn agpec npubopa paBeH Hynto, Ans ModBus aTo LumpokoBeLyaTenbHbI agpec, To npubop
OyOeT BbIMOMNHATL KOMaHAbl 3an1cK, HO He ByAeT OTNPaBnATb KBUTAHLUM Ha MPUHATBIE KOMaHAbl. Ha
appeca, 6onbwme 247, npubop pearnpoBatb He byaerT.

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

Ona dyHkumm 06 npu nonbITKe 3anucaTtb PErucTpbl, He npeAHasHadeHHble ANs 3anucy,
Bo3BpallaeTcsi owmnbka 2 (ILLEGAL DATA ADDRESS), a npu nonbiTke 3anucatb HeAonyCcTUMble
3Ha4yeHus1 B nNone AaHHbIX, Bo3BpalyaeTcs owmnbka 3 (ILLEGAL DATA VALUE).

Mpu nonbITke o6palleHns ¢ HoMepaMn He peanu3oBaHHbIX (YHKUMIA Bo3BpaLlaeTcs owwmnbka 1
(ILLEGAL FUNCTION).

CTpyKTypa 3anpoca u otBeTa Ans pyHkumm 17

PyHkuma 17 obecneumBaeT YTeHne nMeHu npubopa n Bepcuio nporpammHoro obecneveHusi. B
Tabnuue K.3 npeacraBneH 3anpoc Ha YTEHME MEHN U BEpCUM NporpaMMHoro obecneveHns npubopa
c agpecoM 12. OTtBeT Ha chyHKumMio 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 zZ

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 MpumevaHne
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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MpoaonxeHune Tabnuubl X.5

KomaHpa Appec [OaHHble 3anucu/yTeHns MpumeyaHne
peructpa
KoHdurypaumoHHble 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 — KOHTpONS HET; Mo ymonyanuio — 0
PrtY 1 — YeTHOCTb;
2 — HeYeTHOCTb
KonwnyecTtBo cTon- 0x03B1 Word_16 : 0—oauH 3anuce/HTeHne
out
Shit
3agepxka nepegaydn 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

KomaHpa Anpec OaHHble OaHHble MpumeyaHue
perucTpa 3anucu YTeHusi
3anncb nsmeHeHun B 0x0478 Word_16: 0 Tonbko 3anucb

EEPROM u nepectpoiika
UART

Aply
KoHdmrypaumoHHble napameTpbl

MapameTpbl rpynnsl U 0x0000 Word_16 3anuck/UTeHne

PrmuU U-01 OnucaHne napameTpoB
B MpunoxexHun [

MapameTpbl rpynnsl U 0x0001 Word_16 3anuck/UTeHne

PrmuU U-02 OnucaHne napameTpoB
B MpunoxexHun [

MapameTpbl rpynnsl U 0x0002 Word_16 3anuck/UTeHne

PrmuU U-03 OnucaHne napameTpoB
B MpunoxexHun [

MapameTpbl rpynnsl U 0x0003 Word_16 3anuce/HUTeHne

PrmuU U-04 OnucaHne napameTpoB
B MpunoxexHun [

MapameTpbl rpynns U 0x0004 Word_16 3anuce/UTeHne

PrmuU U-05 OnucaHne napameTpoB
B MpunoxeHun [

MapameTpbl rpynns U 0x0005 Word_16 3anuce/UTeHne

PrmuU U-06

OnucaHne napameTpoBs
B MpunoxeHun [
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MpoaomkeHue Tabnuy

bl X.5

P-01

KomaHga Appec OaHHble OaHHble MpumeyaHue
perucrtpa 3anucum YTeHus

MapameTpbl rpynnel U 0x0006 Word_16 3anuce/MTeHne
U-07 OnucaHue napameTpoB B

Mpunoxenwnn [

MapameTpbl rpynnel U 0x0007 Word_16 3anuce/MTeHne
U-08 OnucaHue napameTpoB B

Mpunoxenuu [

MapameTpbl rpynnel U 0x0008 Word_16 3anuce/HTeHne
U-09 OnuncaHue napameTpoB B

Mpunoxenuu [

MapameTpbl rpynnel U 0x0009 Word_16 3anucb/UTeHne
U-10 OnuncaHne napameTpoB B

Mpunoxenuu [

MapameTpbl rpynnel U 0x000A Word_16 3anucb/UTeHne
U-11 OnucaHne napameTpoB B

Mpunoxenuu [

MapameTpbl rpynnel U 0x000B Word_16 3anucb/UTeHne
U-12 OnucaHne napameTpoB B

Mpunoxenun O

MapameTpbl rpynnel U 0x000C Word_16 3anucb/HUTeHne
U-13 OnvcaHne napameTpoB B

Mpunoxexun O

MapameTpbl rpynnel P 0x0100 Word_16 3anucb/MTeHne

OnvcaHne napameTpoB B
Mpunoxexun O
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MpogomkeHune Taénuubl X.5
KomaHga Appec OaHHble OaHHble MpumeyaHue
perucrtpa 3anucu YTeHus

MapameTpbl rpynnbl P 0x0101 Word_16 3anuce/MTeHne

PrmP P-02 OnucaHue napameTpoB B
Mpunoxenwnn [

MapameTpbl rpynnbl P 0x0102 Word_16 3anuce/MTeHne

PrmP P-03 OnucaHue napameTpoB B
Mpunoxenuu [

MapameTpbl rpynnbl P 0x0103 Word_16 3anuce/HTeHne

PrmpP P-04 OnuncaHue napameTpoB B
Mpunoxenuu [

MapameTpbl rpynnel P 0x0104 Word_16 3anucb/UTeHne

PrmpP P-05 OnuncaHne napameTpoB B
Mpunoxenuu [

MapameTpbl rpynnel P 0x0105 Word_16 3anucb/UTeHne

PrmpP P-06 OnucaHne napameTpoB B
Mpunoxenuu [

MapameTpbl rpynnel P 0x0106 Word_16 3anucb/UTeHne

PrmpP P-07 OnucaHne napameTpoB B
Mpunoxenun O

MapameTpbl rpynnbl F 0x0200 Word_16 3anucb/HUTeHne

PrmF F-01 OnvcaHne napameTpoB B
Mpunoxexun O

MapameTpbl rpynnel F 0x0201 Word_16 3anucb/MTeHne

PrmF F-02

OnvcaHne napameTpoB B
Mpunoxexun O
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MpoaomkeHue Tabnuy

bl X.5

KomaHga Appec OaHHble OaHHble MpumeyaHue
perucrtpa 3anucu YTeHus

MapameTpbl rpynnbl F 0x0202 Word_16 3anuce/MTeHne

PrmF F-03 OnucaHue napameTpoB B
Mpunoxenwnn [

MapameTpbl rpynnbl F 0x0203 Word_16 3anuce/MTeHne

PrmF F-04 OnucaHue napameTpoB B
Mpunoxenuu [

MapameTpbl rpynnbl F 0x0204 Word_16 3anuce/HTeHne

PrmF F-05 OnuncaHue napameTpoB B
Mpunoxenuu [

MapameTpbl rpynnbl F 0x0205 Word_16 3anucb/UTeHne

PrmF F-06 OnuncaHne napameTpoB B
Mpunoxenuu [

MapameTpbl rpynnbl F 0x0206 Word_16 3anucb/UTeHne

PrmF F-07 OnucaHne napameTpoB B
Mpunoxenuu [

MapameTpbl rpynnbl F 0x0207 Word_16 3anucb/UTeHne

PrmF F-08 OnucaHne napameTpoB B
Mpunoxenun O

MapameTpbl rpynnbl F 0x0208 Word_16 3anucb/HUTeHne

PrmF F-09 OnvcaHne napameTpoB B
Mpunoxexun O

MapameTpbl rpynnel F 0x0209 Word_16 3anucb/MTeHne

PrmF F-10

OnvcaHne napameTpoB B
Mpunoxexun O
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MpogomkeHune Taénuubl X.5
KomaHga Appec OaHHble OaHHble MpumeyaHue
perucrtpa 3anucu YTeHus

MapameTpbl rpynnbl F 0x020A Word_16 3anuce/MTeHne

PrmF F-11 OnucaHue napameTpoB B
Mpunoxenwnn [

MapameTpbl rpynnbl F 0x020B Word_16 3anuce/MTeHne

PrmF F-12 OnucaHue napameTpoB B
Mpunoxenuu [

MapameTpbl rpynnbl F 0x020C Word_16 3anuce/HTeHne

PrmF F-13 OnuncaHue napameTpoB B
Mpunoxenuu [

MapameTpbl rpynnbl A 0x0300 Word_16 3anucb/UTeHne

PrmA A-01 OnuncaHne napameTpoB B
Mpunoxenuu [

MapameTpbl rpynnbl A 0x0301 Word_16 3anucb/UTeHne

PrmA A-02 OnucaHne napameTpoB B
Mpunoxenuu [

MapameTpbl rpynnbl A 0x0302 Word_16 3anucb/UTeHne

PrmA A-03 OnucaHne napameTpoB B
Mpunoxenun O

MapameTpbl rpynnbl A 0x0303 Word_16 3anucb/HUTeHne

PrmA A-04 OnvcaHne napameTpoB B
Mpunoxexun O

MapameTpbl rpynnbl A 0x0304 Word_16 3anucb/MTeHne

PrmA A-05

OnvcaHne napameTpoB B
Mpunoxexun O

84




MpogomkeHne Tabnuubl XK.5

KomaHga Apnpec OaHHble OaHHble MpumeyaHue
peructpa 3anucu YTeHusA
MapameTpbl rpynnbl A 0x0305 Word_16 Banucb/MTeHne
PrmA A-06 OnvcaHue napameTpoB B
Mpunoxenun [
MapameTpbl rpynnbl A 0x0306 Word_16 3anuce/YTeHne
PrmA A-07 OnucaHue napameTpoB B
Mpunoxenunn O
OnepaTvBHble NapameTpbl
M3mepeHHoe 3HaveHne 0x02AA Float_32 (IEEE 754) — Tonbko yteHne TPM32-
TemnepaTypbl HAPY>KHOro pe3ynbTaT UsMepeHust L7
BOo3ayxa 0x80, Float_32 (IEEE 754) — Tonbko yTeHne TPM32-
0x81 pesynbTaT UsMepeHus L7
M3mepeHHoe 3HaveHne 0x02B0 Float_32 (IEEE 754) - Tonbko YTeHne TPM32-
TemnepaTtypbl obpaTHo pesynbTaT U3mMepeHunst w7
BOAb! 0x82, Float_32 (IEEE 754) — Tonbko 4TeHne TPM32-
0x83 pes3ynbTaT usmepeHus L7
M3mepeHHoe 3HayeHne 0X02B6 Float_32 (IEEE 754) — Tonbko YteHne TPM32-
TemnepaTtypbl OTONNEHUs pe3ynbTaT UsmMepeHusi L7
0x84, Float_32 (IEEE 754) — Tonbko YyTeHne TPM32-
0x85 pe3ynbTaT usmMepeHus L7
M3mepeHHoe 3HaveHne OX02BC Float_32 (IEEE 754) — Tonbko 4TeHne TPM32-
TemnepaTtypbl [BC X pesynbTaT UsMepeHus L7
0x86, Float_32 (IEEE 754) — Tonbko YTeHne TPM32-
0x87 pes3ynbTaT U3MepeHnst 7
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OkoH4yaHue Tabnuubl X.5

KomaHga Appec [OaHHble OaHHble MpumeyaHue
peructpa 3anucu YTeHusA
OnepaTvMBHbIe NapamMeTpbl
PaccuntaHHas ycTtaBka 0x02C2 Float_32 (IEEE 754) Tonbko YTeHne
TemnepaTtypbl 06paTHOW BoAbl TPM32-1l7
oTonneHus Float_32 (IEEE 754) Tonbko YTeHne
0x88, 0x89 TPM32-1L17
YcTaBka 0x02C6 Float_32 (IEEE 754) Tonbko YTeHue
«TemnepaTypa OTOMNeHNs» TPM32-1U7
0x8A, 0x8B Float_32 (IEEE 754) Tonbko YTeHne
TPM32-147
YcraBka 0x02CA Float_32 (IEEE 754) Tonbko YTeHne
«Temnepatypa 'BC» TPM32-17

MpumeyaHne — Ecnu pesynbTaT M3MEpPEHUs HEKOPPEKTHbIA, TO Ha KOMaHAdy BO3BpallaeTcs
3HayeHre Na c ycTaHOBMEHHbIM TUMOM UCKITHYUTENBHOW cuTyaummn B Mnagwem 6ante. Kognposanue
UCKMIOYMTENbHBIX CUTYaLuin npuBeaeHo B Tabnuue XK.6.

Ta6bnuua X.6

CTaTyc usmepeHusi

Koa ucknrunMtenbHon cutyaumm B Mnagliem 6anrte

[aHHbIe He roToBbI

OxF6

O6pbIB gaTymnka

0xFD
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INncT pernctpaumm nameHeHun
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