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Hactosiwee PykoBoAcTtBO MO aKcnfyaTtauuu — npedHasHayveHbl AN O3HAKOMMEHUs
obcnyxkuBatoLero rnepcoHana € YCTPOWCTBOM, KOHCTpyKUuMeRn, paboTo U TEXHUYECKUM
obcnyxvBaHnem npubopa ANS perynupoBaHvs TemnepaTypbl B CUCTEMax OTOMMEHUS U ropsiyero
BopocHabxeHns OBEH TPM32 (B ganbHelnweM no TEKCTY MMEHYEMOro npubop).

PykoBogcTtBO MO aKkcrnyaTauuy — pacnpocTpaHsieTcs Ha  npubop,  BbINyLUEHHbIA N0
TY Y 33.2-35348663-006:2009.

[eknapauns o COOTBETCTBMW pa3MellieHa Ha canTe owen.ua.

Mpnbop n3roTaBnNMBaeTCs B HECKOMbKUX BapuaHTax UCMOMHEHWA, OTNUYaoLWLMXCA ApYr OT Apyra
TUMOM  KOpnyca W  BXOAHbIMW  YCTPOWCTBaMu, npedHasHayeHHbIMM  Ana  paboTtel  C
TepMonpeobpasoBatensamMu (gaTynkamm).

WHdopmaLumsa o BapuaHTe UCNONHEHNS yKa3aHa B KOAE NocrefHNX CUMBOSIOB MOSHOTO Ha3BaHUs!
OBEH TPM32-X.XX 1 pacwuundpoBbiBaeTcs crneayroLwmnm obpasom:

OBEH TPM32 - X. X.X

| KOHCTpPYKTMBHOE UCTIONHEHWE

| TuN BXOAHbIX AATYMKOB

| Untepdeiic casau ¢ MK

BapuaHTbl UCONHEHUSA MO TUMY Kopnyca:

L4 —  KOpMycC LMTOBOrO KpenseHusi ¢ paamepamn 96x96x145 MM, CTeNeHblo 3alUnThbl CO
CTOPOHbI NuLieBow naHenu IP54 n cteneHbio 3awuTel kopnyca — IP00;
w7 - KOpryC LUMTOBOrO KpenneHnus ¢ pasmepamu 144x169x50,5 mm, creneHbto
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3aWumThl CO CTOPOHbI NULeBow NaHenu IP54 n cteneHbio 3awmTel koprnyca — |P00.

Tuvn BXOAHbIX JAaTYUKOB:
01 — nopkntoyeHmne TC ¢ Ry = 50 Om k npubopy B kopnyce LLi4:
—  TCM 50M Wigo = 1,426 (3aBOACKasA yCTaHOBKa);
—  TCM 50M Wi = 1,428;
—  TCI 501 Wi = 1,385;
—  TCI 50M Wi = 1,391.
03 — nopgkntoyeHne TC ¢ Ry = 100 Om k npn6opy B kopnyce LL4:
—  TCM 100M W 1o = 1,426 (3aBOACKast yCTaHOBKA);
-  TCM 100M Wiqo = 1,428;
—  TCIT100M Wig = 1,385;
—  TCIM 100N Wigo = 1,391.
TC - nopkntoyeHune TC c Ry =100 Om 1 50 Om k npubopy B kopryce LL|7:
—  TCM 50M Wio = 1,426 (3aBoACKas ycTaHOBKa);
-  TCM 50M Wig = 1,428;
—  TCI 50 W1 = 1,385;
—  TCIN 50M Wi = 1,391;
—  TCM 100M W1qo = 1,426;
—  TCM 100M W1qo = 1,428;
—  TCIT100M Wig = 1,385;
—  TCIM 100N Wgo = 1,391.

WHTtepdbeiic ceazum c MNK:
RS —  Hanmume casiau ¢ K no nHtepdpeincy RS-485;
npw oTCyTCTBUN — 6€3 uHTepdhelica cBA3N.



MpumeyaHus

1 Ro — conpotuBneHne TepmonpeobpasoBatensa npu Temnepatype 0°C; Wi — OTHOLIEHUME
COnpoTMBIEHUsI TepMornpeobpasoBaTtens npu Temnepatype 100°C k ero conpoTtusnexuto npu 0°C.

2 lMpn pabote ¢ Tepmonpeobpa3oBaTensMn WCMONb3YIOTCA HOMWUHAMbHbLIE CTaTUyeckue
xapakrepuctukm (HCX) no ACTY 2858.

3 Mpu wn3roToBrneHun npubop nporpaMMuMpyeTcsi Ha ONpefderneHHbln TN BXOAHbIX
TepmonpeobpasoBarenei, OTMEYEeHHbIN B CNCKax TEPMUHOM «3aBOACKas ycTaHoBkay». B mpouecce
akcnnyataumu npubop MoxeT ObiTb MepenporpammuMpoBaH Ha paboTy c  nobbiM - TUMNOM
Tepmonpeobpa3oBaTtenei, 13 Yicna BXOASILLMX B CMIUCOK ANS AaHHOMO BapuaHTa UCMOMHEHUS.

Mpumep 3anucy obo3HaveHusi Npubopa B AOKYMEHTaLMW Apyron NpoAayKumn, raoe OH MOXeT BbiTb
npumeHeH: «Mpubop AnNa perynupoBaHWs TemnepaTypbl B CUCTEMax OTOMMEHWS W ropsyero
BoAocHabxeHnss OBEH TPM32-1114.03».

Mpumep 3anuncu o6o3HaveHus npubopa npu ero 3akase: OBEH TPM32-1Li4.03.

Mpn 3TOM M3roTOBMEHUIO M MOCTaBKe MOANEXWUT Npubop ANS perynupoBaHus TemnepaTypbl B
cuctemax oOTONfeHUss U ropsiyero  BopocHabkenms OBEH TPM32 B kopnyce Tuna L4,
npegHasHayeHHbI ans paboTbl ¢ MedHbIMM TepMmonpeobpasosatensmu conpotusnenus (HCX —
100M Wioo = 1,426). B nepuog akcnnyaTauum npubop MoxeT BbiTb NepenporpammmpoBaH Ha paboTty
¢ nto6bIM 13 TUMOB AATYMKOB, NMPUBEAEHHBIX B CMIUCKE Ans ncrnonHexus 03.

YcnoBHble COKpalleHus, ucnonb3yemMblie B HaCTosiLleM N OKYMeHTe:

'BC — cuctema ropsiyero BOgOCHabXeHus;

K3P — knanaH 3anopHo-perynupyoLuii;

HCX— HOMUHanbHblE CTaTUYECKUE XapaKTepUCTUKN;

MU — nponopumoHanbHO-MHTErpanbHo-AuddepeHUManbHbIv (3aKOH U perynsaTop);
MK — nepcoHanbHbIV KOMNbIOTEP.



1 Ha3HauyeHue

1.1 MNpnbop  coBmMecTHO C  BXOOHbIMM  Tepmoripeobpas3oBaTensaMu  (fatyvkamun) u
MCMONHUTENbHBIMA MexaHu3Mamy npefHasHayYeH Ansi KOHTPOMNs U perynupoBaHus TeMmnepaTtypbl B
cucTeMe OTONseHus U ropsiyero BogocHabxeHus (FBC), BbIMOMHEHHOW MO cxeme, NpUBEAEHHON B
MpunoxeHun A.

Kpome yHKUMIA perynupoBaHusi, Npvbop OCYLUECTBRSIET 3alUWMTy CUCTEMbI OT 3aBblLLEHUS
TemnepaTypbl 0OpaTHOW BOAbI, BO3BpaLLaeMol B TENMoLeHTpanb.

1.2 OBEH TPM32-lU4.X.RS  obecneunBaer nepegady [K pgaHHbIX O  3Ha4eHUsIX
KOHTpONMpyeMblx TemnepaTtyp 1 3afjaHHbIX ycTaBkax no cetn RS-485.

1.3 OBEH TPM32-l7.X.RS  obecneunBaer nepegady [lK pgaHHbIX O  3Ha4YeHUsIX
KOHTPONMPYEMbIX TemnepaTyp W 3afaHHblX YCTaBkax W BO3MOXHOCTb KOH(UIyprpoBaHUs
napameTpoB no ceTn RS-485.



2 TexHM4YeCKMe XxapaKTepPUCTUKM U YCNOBUA IKCNNyaTauum

2.1 TexHUYecKue xapakTepucTuUKu

OCHOBHbIE TEXHUYECKME XapaKTepUCTMKM Npubopa npuBeaeHsl B Tabnuue 2.1.
Ta6bnuua 2.1 — OCHOBHbIe TEXHUYECKME XapaKTepUCTUKN npudopa

HaumeHoBaHMe XapaKTepUCTUKM

3Ha4yeHune

HanpsikeHne nutaHns nepemMeHHOro Toka 4acToTon
o1 47 po 63 I'y,

ot 130 o 242 B
(HoMVHanbHoe HanpshkeHve 220 B)

MoTpebnsiemas MOLHOCTb, He Gonee 6 BA
[nana3oH KOHTpons TeMnepaTypbl o1 -50 go + 199,9°C
PaspeLuatowasi cnocobHOCTb 0,1°C
[onycTMoe OTKIOHEHWE MOMNY4EHHOrO 3Ha4YeHUst BXOAHOrO +0.5%
napameTpa oT AeCcTBUTENBHOTO (6e3 y4eTa NOrpeLIHOCTM AaTYMKOB) -

Twun BXogHbIX TepMonpeobpasoBartenem TCM, TCIN
KonnyectBo kaHanoB KOHTponsi TemnepaTypbl 4

Bpemsi uukna onpoca gaTyvkoB, He Gonee 6cC

yl'lpaBJ'IﬂeMble an60p0M WCNOJTHUTEJIbHbIE MEXaHU3MbI

K3P koHTypa otonnenus n rBC

Cnoco6 ynpasJieHUA UCNONHUTESIbHbIMU MeXaHNU3MaMmn

KOHTaKTbl 3/M pene

MakcumanbHbIn TOK, KOMMYTUPYEMbIN KOHTakTamu pene

4 A npu HanpsbkeHun 220 B 50 My
(cos ¢ > 0,4)

ApanTepsbl, cnonb3yemble A5t NoAkNoYeHus npubopa k RS-
232 nopty MK

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




OKoHYaHue Tabnuubl 2.1

HavmeHoBaHMe XapakTepuUCTUKN 3HayeHue
ApanTep, ncnonb3yembliii Anst nogkmnodeHus npubopa k USB OBEH AC4 (gns OBEH
nopty MK TPM32-X.X.RS)
[nvHa nuHuiA cBs3u npubopa ¢ UCTOYHMKOM BXOLHOrO CUrHana 100

M, He bonee:

COI'IpOTMBJ'IeHMe TNIMHWIA CBA3MN an60pa C NCTOYHUKOM BXOOHOro

curHana, Om, He Gonee 15
[nvHa nuHum cBsAsu npubopa ¢ agantepamu cetn OBEH AC3M 1200
n OBEH AC4, m, He Gonee

Macca npubopa, He Gonee 1,2 kr
CpegHsia HapaboTka Ha oTkas, 4, He bonee 50000
CpefiHuii cpok cny6bl, net 12

JononHuTernbHoe [OMYyCTUMOE OTKIMOHEHME MONyYEHHOTO 3HaYeHWsl BXOZHOTO napamMeTpa oT
[OEVCTBUTENBHOTO 3HAYEHWsl, BbI3BAHHOE W3MEHEHVWEM TemrepaTypbl OKpyXKatlolero Bo3dyxa, He
npeBsbIlaeT MOMOBUHY Mpefena AONyCTUMOro OTKMOHEHWS Ha kaxable 10 rpagycoB W3MeHeHWs
TemnepaTypbl B Npegenax gvanasoHa pabounx TemnepaTyp.




OnekTpuyeckasi NPOYHOCTbL U3onsAuMM obecneynmBaeT B Te4YeHMe BpeMeHW He meHee 1 MuH
OTCyTCTBME MPOBOEB VM MOBEPXHOCTHOrO MEPEKPLITUS M30NSALMM TOKOBEAYLLMX Lienen OTHOCUTENbBHO
Kopryca v mexay coboli npu HanpsixeHusix B cootseTcteumu ¢ ACTY IEC 61010-1.

OneKTpMYeckoe COMPOTUBIEHNE MW3ONSALMN INEKTPUYECKUX Lenen npubopoB OTHOCUTENBHO
Kopriyca u mexgy cobonn — He meHee 40 MOM B HOpManbHbIX KNMMaTUYECKMX YCMOBUSIX U HE MeHee
10 MOM npu TemnepaType, COOTBETCTBYHOLLENA BEPXHEMY 3HAYEHWO TemnepaTypbl paboyero
amnanasoHa.

Bpewmsi ycTaHoBNeHusi paboyero pexuma npmbopoB Nocrne nofayun Ha Hero HanpspKeHWst MTaHus
He Gonee 5 MUH.

2.2 Ycnosusa akcnnyaTtauuum

Paboune ycnoBus akcnnyaTauun: 3akpbiTble B3pbiBoGe3onacHble noMelleHnst 6e3 arpeccrBHbIX
napoB 1 ra3oB, C TEMMNepPaTypoil OkpyxatoLlero Bo3dyxa ot nnoc 1 go nntoc 50 °C ana npubopos B
kopriyce L4, ot muHyc 10 go nmoc 55 °C gns npubopoB B kopryce L7 n oTHocuTenbHoM
BnaxHocTbto He 6onee 80 % npu 35 °C 1 6onee HM3KMX TemnepaTypax, 6e3 koHgeHcaumn Bnaru, npu
aTmocdepHoM aasrneHumn ot 84 go 106,7 kla.

Mpnbopbl N0 NMOMEXOYCTONYMBOCTU COOTBETCTBYIOT TpebosaHusm ACTY CISPR 24. Kputepuun
KayecTBa PYHKLMOHMPOBAHUS COOTBETCTBYIOT npunoxenuto B ACTY CISPR 24.

YpoBeHb papuonomex, cosfaBaembii npubopamu npu paboTe, He nNpeBbIAET HOpM,
npegycmoTpeHHbix B ICTY CISPR 22 gna obopyaoBaHus knacca A.

Mo ycToMYMBOCTM K KNMMaTUYECKUM BO3LAEWCTBMSIM NPU SKCrnyaTaumm npubop cooTBeTcTByeT
rpynne vucnonHeHus B4 no FOCT 12997-84.

Mo yCTOMYMBOCTM K MEXaHU4YeCKUM BO3AEWCTBMSIM MpW JKCMnyaTaumn npubop cooTBeTCTByeT
rpynne mucnonHeHus N2 no FOCT 12997-84.



3 KoHcTpykumusa npubopa

3.1 Mpubop nsrotasnuneaeTcs B MIaCTMaccoBOM KOprnyce, NpeaHasHavYeHHOM Ans yTOMeHHOro
MOHTaXa Ha BepTMKalbHOW MIMOCKOCTU LuMTa YynpasreHusi anekTpoobopyaoBaHuem. Kpennenue
npubopa Ha wwuTe obecneumBaeTcs 3a cyeT ABYX (PUKCATOPOB, BXOASALMX B KOMMMEKT NOCTaBKM
npubopa.

3.2 Kopnyc npubopa cOCTOUT M3 ABYX YacTeil, COeAMHSIEMbIX Mexay cobol npu MomoLum
YyeTblpex BWHTOB. [Ina obecneveHna oTBoAa Tenna, Bbigensilierocs npu pabote npubopa, Ha
BOKOBbIX rpaHsAX 3adHen 4acTu Kopryca npeayCMOTPeHbl BEHTUMALMOHHbIE Lenu. BHyTpu kopnyca
YCTaHOBMEHbI MNaTbl MEYaTHOrO MOHTaXa, Ha KOTOPbIX pacrnonaraloTcst AneMeHTbl CxeMbl npubopa.
CoeavHeHvie aByx nnat npubopa B kopnyce L4 gpyr ¢ Opyrom ocywecTBnsieTCH Npu MOMOLLM
NIMOCKMX pa3beMHbIX (C OfHOM 13 CTOPoH) kabenei. MNpubop B kopnyce L7 copepxuT ogHy nnaty.

3.3 lMNabapuTHble 1 ycTaHOBOYHbIE pa3Mepsbl Npubopa npuseaeHs! B [MNpunoxerun b.

3.4 Ha nuueson naHenu npubopa (cMm. pucyHok 3.1), pacnonoxeHbl UUMPOBbIE U eOUHUYHbIE
CBETOAMOAHbIE UHAMKATOPbI, CryXalume Ans otobpaxeHus Tekylleh MHdopmauum o napameTpax v
pexvmax paboTbl npubopa. Kpome Toro, 34ech e pacrnofioxXeHbl CeMb KHOMOK, npeaHasHayeHHbIX
Ans ynpaeneHns npubopoM B pasnuyHbIX pexvmax ero pabortsi.

3.5 [Ans coeAvHeHVs C NepBUYHbIMU Npeobpa3oBaTensMy, UCTOYHMKOM MUTAHUS U BHELUHUMU
yctporictBamm OBEH TPM32-ll4 ocHalleH 4eTbipbMsi rpynnamy KNeMMHbIX COeAuHUTEnen, a
OBEH TPM32-LLU7 — aByms rpynnamu KneMMHbIX CoeauHuTenen (Nog BUHT), PacrofioKEHHbIMU Ha KX
3agHew noBepxHocTn. Cxema pacnornoXxeHus coeavHuTenen npuseaexa B MNpunoxexun B.
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4 Pa6oTta npubopa B cocTaBe CUCTEMbI

4.1 Pa6oTta npubopa

Mpn paboTte B cocTaBe cucTeMbl NPMOOP KOHTPOMMPYET TemnepaTtypy HapyxHOro BO3gyxa
(Thapyx), TEMNEPATYPY BOAbl B KOHTYpax otonneHus (Tomon) M ropsdero BogocHabxeHus (Trec), @ Takke
TemMnepatypy obpaTHon Boabl (Tosp), BO3BpaLLAEMON B TENOLEHTParnb.

Mo pesynbTatam onpeaeneHns TemnepaTtypbl Npubop dopMmUpyeT curHasbl ynpasneHus AByms
3anopHo-perynupytowmmm knanaHamu (K3P), ognH M3 KOTOPbIX CAYXWUT AN NoAAepXaHus 3agaHHoN
TemrepaTtypbl B KOHType OTOMNIEHUs!, a APYron — B KOHTYpe ropsiyero BoAoCHabxeHus.

4.2 PerynupoBaHue TeMmnepaTypbl B KOHTYpe OTONNeHus

4.2.1 PerynupoBaHue no TemnepaTtype HapyXHoOro Bosgyxa

PerynupoBaHue Temnepatypbl B KOHTYpPEe OTOMSEHUS OCYLLECTBISIETCS MO yCTaBke (3agaHHOMY
3HaYeHn0) Tycroron. 3HAYEHUE Tycroron SIBMSIETCSH BEMUYMHON NEPEeMEHHON 1 BblYUCnSieTCst Npubopom,
ncxoda U3 Tekyllen TemnepaTtypbl HapyXHoro Bosgyxa no rpaduky Tycroron = f (Tuapyx). MapameTpel
rpachuka 3agaroTcsa nonb3oBaTeniemM nNpy NPorpaMMMpoBaHMKM NpMbopa, UCXOASA U3 AKCMITyaTaLMOHHbIX
XapaKTEePUCTMK CUCTEMbI OTOMIEHNS!, B COOTBETCTBUM C YKa3aHUSIMU, U3NOXEHHbIMU B MNpunoxerum .

Mpumep rpadunka Tycroron = f (Tuapyx), 3@0AAHHOTO Ha nNpeanpuATUM-u3roToBuTene npudopa,
npuBegeH Ha pucyHke 4.1. MNapameTpbl rpadmka (kak n Bce gpyrne pabouve napameTpbl, 3agaHHble
npu nporpaMMupoBaHMu npubopa) 3aHOCSTCS BO BCTPOEHHYID SHEProHe3aBMCUMYK MaMsTb W
COXPaHSIIOTCA B HEW BO BPeMS 3KCyaTaumu, B TOM Yucrne u npy obectoumBaHum npudopa.
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4.2.2 PerynupoBaHue no TeMmnepaTtype npsiMon BoAbl

YcTaBka B KOHTYpe OTOMMEHWS MOXEeT BblYMCMATbCH NpMOOpPOM He TOnbKo MO TemmnepaTtype
HapyXHOro BO3AyXa, HO WM Mo TemnepaType npsamon BoAabl (Tn,), NocTynawowen B cuctemy wus
TennoueHTpanu. BblumcneHne ycTtasku npu 3TOM ocyllecTBnseTcs no rpaduky Tycroron = f(Tnp),
napameTpbl KOTOPOro Takke MOryT BbiTb 3aA4aHbl Nonb3oBaTenemM npu NPorpamMMUpPoBaHWK Npudopa,
B COOTBETCTBUM C YKa3aHUAMM, U3MOXEHHbIMU B [MpunoxeHun I

BHumanume! [Npu HeobGXOAMMOCTU BbLIYUCIIEHUS YCTaBKM KOHTypa OTOMMEHMs Mo rpaduky
Tyeroron = T (Trp) AATUMK, NPEAHA3HAYEHHBIA ANS KOHTPONA TemnepaTypbl NPSAMON BOAbI, AOMKEH ObiTb
NoAKIoYEH K Npnbopy BMECTO AaTuunka, KOHTPONVPYIOLLEro TemMmnepaTypy HapyXHOro Bo3agyxa.
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4.2.3 Hou4HoW pexum paboTbl

B npubope npegycmoTpeHa BO3MOXHOCTb AMCTaHLMOHHOTO NMepeBoAa CUCTEMbl OTOMMEHUs u3
OHEBHOro pexvma paboTbl B HOYHOM pexum. [pn 3TOM B HOYHOM pexvme BeCb rpaduk 3agaHus
yCTaBOK KOHTYpa OTONNEHUS Tyeroron = f(Thapyx) MM Tyeroron = f(Trnp) @BTOMaTHMHECKM cOBUraeTcs BBEPX
UMW BHU3 Ha BENMYMHY, 3a[iaHHYI0 NoMnb3oBaTenem npu nporpaMmmuposaHum (napametp L-09). Takum
obpa3om obecneunBaeTcsi HOBOe 3HaYeHVe noaaepvBaemon Temnepatypbl Tycr.oron.

MepeBon KOHTypa OTOMMAEHUS B HOYHOM PEXuMM paboTbl OCYLLECTBMSETCH 3aMblKaHUEM
KoHTaktoB «[EHbB/HOYb» (18-20 npubopa OBEH TPM32-W4 u 19-20 OBEH TPM32-Ll7,
COOTBETCTBEHHO) Ha KINleMMHuKe npubopa.

B kauecTBe KOMMYTUPYIOLLErO YCTPOWUCTBA Afst 3TOW LEenyM MOXeT BbiTb MCMOMb30BaH «CyXOon»
(T.e. He COEAMHEHHbIN C BHELUHVM WCTOYHWMKOM HampspkeHWst UMK TOKa) KOHTAKT Moaxodsiiero no
Ha3Ha4YeHWo 1 KOHCTPYKLMK TyMOnepa, nepeknovaTtens unm tamvepa.

4.2.3.1 O paboTte cucTeMbl B AHEBHOM/HOYHOM pEXUMax rnornb3oBaTtens MHPOpMUpYyeT 3acTaBka
Ha HUXHEM LdpoBOM MHAMKaTope npubopa (kaHan nHAnKauMmM — Tapyx):

— P--I0 - gHesHo pexnm;

— P-- I- HO4HOM pexum.

4.3 3awmTta cMcteMbl OT NPeBbILWEHNA TeMnepaTypbl 06paTHOM BOAbI

4.3.1 Mpu perynupoBaHun TemnepaTypbl B KOHTYpe OTOMMEHUs NpuGOp OAHOBPEMEHHO
KOHTpONMpyeT M TemnepaTypy obpaTHOM BoAbl, BO3BpAaLLaeMoll B TenmnoueHTpanb, obecnevyuBas
3aLUMTY CUCTEMbI OT NPEBLILLEHUS €0 3a4aHHOr0 3Ha4YeHUsA Tosp.max-

3apaHHoe 3HaveHne Togpmax, TAK Xe, Kak M ycTaBKa Tycromon, ABNSETCA BEMUYMHON NepemMeHHon
1 BbluncnseTcs No rpaduky Tesp. max = f(Tuapyx) WK rpadunky Tespmax = f(Tnp). MapameTtpsl rpadvika
32[al0TCa Mofb3oBaTenieM Mpu MPOrpamMMuUpoBaHMM npubopa B COOTBETCTBUM C YyKasaHUsMW,
N3noXeHHbIMKM B MNpunoxerun .

Mpumep rpadmka TosPmax = f(Tuapyx), 3@OAHHOTO Ha npeanpuSTUM-U3roToBWUTENE npubopa,
npuBeaeH Ha pucyHke 4.2.

14



Toﬁp.maxs °C\

76
T06p. max

Toﬁp.max = f(THapy)K.)

38
T >
-25 THapy)K. 0 8 Tuapyx(. ,°C
(TekyLiee 3Ha4eHme)
PucyHok 4.2

Ecnn B npouecce paboTbl TemnepaTtypa obpaTHOM BOAbI MO Kakow-nMbo npuyuMHe NpeBbICUT
3HayYeHne Tospmax, BbIMMCIIEHHOE MO rpadhuky, TO Npnbop NepeBOAUT CUCTEMY B PEXWUM 3aLLUTbl OT
AaHHoro npesbiweHns. Mpyu atom npubop npepbiBaeT perynupoBaHue TemnepaTypbl B KOHType
OTOMMNEHNA MO YCTaBKe Tycroron M ANA CHWKEHUS 3aBbILEHHOW Tosp, HauMHaeT 3akpbiBaTb K3P.
CuvrHanbl ynpaBneHus KnanaHom npv 9ToM OpPMUPYKOTCA MO HOBOW YCTaBKe, 3HayYeHue KOTopow
paBHO (Tospmax - A). Tocne cHwxkeHus TemnepaTypbl obpaTHOM Boabl A0 3HaYeHUs (Tospmax - A)
perynupoBaHue Mo ycTaBKe Tyroron @BTOMATUYECKM BOCCTaHaBNMBaETCs U cUCTeMa MEpPexoauT B
peXnM HopMarnbHOWM paboTbl.

3mecb A — BenuuMHa rucTepesuca, 3agaBaemMas Mofb3oBaTernieM Mpy NPOrpamMmMyMpOBaHMM
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napametpa U-{I npuGopa. 3HayeHve A onpegensieTcs 9KCNepuUMEHTanbHO  (Mcxoas M3
3KCMyaTaUMOHHBIX XapaKTepUCTUK YCTaHOBKM) MOCMEe MOMyYeHWs OMTMMAanbHOro MO  KayecTBy
nepexodHOro npouecca npu nepesode CUCTEMbI M3 pexuma 3awWuTbl B PEXWM HOPManbHOro
perynmpoBaHusi.

4.3.2 O paboTte cuCTeEMbl B pexume 3alMTbl OT NPEeBbILLEHNUS TemnepaTypbl 0OpaTHOW BOAbI
nonb3oBaTens MHMOpMUpyeT 3acTaBka P--£ Ha HWKHeM LMdpoBOM MHAMKaTope npubopa (kaHan
NHAVKAUMK — Toapyx)-

4.4 PerynupoBaHue TemnepaTtypbl B KOHType ropsiuero BogocHabxeHus

PerynupoBaHne TemnepaTtypbl B KOHType ropsiyero BopocHabxkenus (FBC) ocywecTBnsietcs
npubopom ¢ nomoupto aBToHoMHoro K3P no yctaBke Tycrec, 3aAaBaemoli nofb3oBaTenem npu
nporpaMMmupoBaHuy napametpa L- {

4.5 ®opmupoBaHue curHanoB ynpaBneHusa K3P

4.5.1 YnpaeneHne oGoumu K3P (B koHType oTonneHuss u B koHType [BC) npowussogutcst
OOMHAKOBBIM  LUMPOTHOMMMNYIbCHLIM ~ CMOCOBOM, HO MO He3aBWCMMbIM  Apyr OT  Apyra
NpPOMNopUUOHanbHO-UHTErpanbHo-anddepeHumMansHbIM (nna) 3aKoHaMm perynupoBaHums.
dopMupoBaHMe UMMyNbCOB ynpaeneHust kaxxaoro K3P ocyluecTBnsieTcs cregytoLmm o6pasom.

Mpunbop, Npon3Boast NOCTOAHHBIN LIMKIIMYECKUIA ONPOC BXOAHbIX AAaTYMKOB, NOCIE KaXaoro Lukna
BbIYMCNSET B YMCIIe NPOYMX NapaMeTpoB U HOBOE TeKylliee 3HaveHve TemnepaTypbl Ti, MO KOTOPOW B
BbINOMHAEMOM CUCTEMON pexumMe paboTbl ocyuiectBnsietcs perynupoBaHue (Toron MM Tosp ANS
KOHTYypa oTonneHus u Trgc Anst koHTypa MBC). MIHTepBan BpeMeHn, HeobxoauMbIA Ans OAHOrO LMKna
onpoca AaTYMKOB, Ha3blBAETCA LLIAroM PerynMpoBaHns; BeNM4MHa ero YucrneHHo pasHa t, = 6 c.

[MonyyeHHoe Tekyllee 3HaveHWe TemnepaTypbl T; CpaBHMBAETCH C COOTBETCTBYIOLLEN YCTaBKOW
perynupoBaHust (Tycrorons Tospmax MM Tyerrac), MOCHE Yero npubop opMupyeT UMMynbC ynpaBreHus
K3P, anutenbHOCTb KOTOpOro Beluncnsietcs no gopmyrne (1).

D;i = 2,5-K-(E; + ©-AE;) (1),
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roe: D; — ANUTENbHOCTL ynpasfAaALwero nmnyribca B MUNIMUCEKYHOAX]

E=Ty—-T — BENMYMHA paccornacoBaHNUs B TEKYLLEM Luare peryrnmpoBaHusi;
AE; = E;i- Ei4 — BENMYMHA U3MEHEHUS PACCOrNacoBaHWs MO CPaBHEHMIO
¢ npeaplaywmm BelducneHnem Dig;
Knr — koadppuumeHTbl  MNO-perynsTopa, 3agaBaemMble Monb3oBaTernem

npw HacTpoiike npmbopa B COCTaBe CUCTEMBI.

B dopmyne (1) koacpdmumeHT K (0OWmin  KoapduMUMeHT ycuneHus) onpegenser
YyBCTBUTENLHOCTb PErynATopa Kak K BEMnY/He paccornacoBaHnsa KOHTPONMMpyeMon UM TemMnepaTypbl,
Tak M K CKOpOCTU ee m3meHeHus. 3HadyeHue koadduumeHTa K ans perynstopa KOHTypa OTOMMeHus
3afj@eTcs nonb3oBaTeniem npu nporpaMmMupoBaHun npudopa B napametpe A-I9, a ona perynstopa
koHTypa BC — B napameTpe R-0b.

B dopmyne (1) koadbcuumeHT t (koacppmumeHT npu anddepeHumanbHON COCTaBMsALLEN)
onpegensieT uysBcTBUTENbHOCTE [N[-perynatopa K peskuM W3MEHEHUSAM KOHTPONMpyemMowh um
TemnepaTtypbl. 3HaveHne koadpdMUMeHTa T [Afa perynsatopa KOHTypa OTONfeHus 3agaeTtcs
nonb3oBaTenem Mnpu nporpamMupoBaHuu npuéopa B napametpe A-Z, a ons perynstopa KoHTypa
MBC — B napametpe A-I5.

HanpaeneHvne nepemelleHnss K3P onpegensietcs npubopoM Mo 3HaKy, MOMy4YeHHOMY rpu
BblymcneHun Di. lMpu nonoxutensHoMm 3HadeHun D; dopmupyeTcs ynpasnswowmid UMNynbC Ha
OTKpbITME cooTBeTcTBYoWero K3P, npn oTpuuatensHoM 3HaYeHUn — ynpasnsowmi UMMynbC Ha ero
3aKkpbiTHe.

Mpwn 3HaveHusax Dj, yncneHHo Gonblumx Lara perynupoBaHuUs, CUrHan yrnpasneHus BblaaeTcs
HenpepbIBHO.

4.5.2 PerynupoBaHune napamMeTpoB Toron U Trec OCYLLECTBASETCS C y4€TOM 3adaHHbIX AN HUX
nonb3oBaTenemM 30H HeYyBCTBUTENbHOCTW. Tak, Npu perynuposaHuM TemnepaTtypbl B KOHType
OTONMEHNSA 1 NPU JOCTMKEHUN Toron. 3HAYEHUIN, HAXOAALMXCHA B 30HE OT  Tycroron — X A0 Tycroron + X,
mmnynecbl  ynpaBneHns K3P He dopmupyloTcs. AHanorMyHo He OpMUPYHOTCA  MMMYIbChbI
ynpaeneHus nNpu JOCTWKEHUN Trgc 3HAYEHUWA, HaxoAaLWMXCa B 30HE OT Tyerrac — X A0 Tyerree + X
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3pecb X-— 3apaHHoe (B rpagycax Llenmbcusi) AnA  OaHHOTO  KOHTypa  3HayeHWe  30HbI
HeYyBCTBUTENbHOCTHU.

30Ha HeuyBCTBUTENbHOCTU Ans koHTypa BC 3agaetcs npu nporpamMMupoBaHum npubopa B
napameTpe L- i, a ans KoHTypa otonnexus — B napameTpe L- 3.

4.5.3 OnextponpuBog K3P, B cuny cBoel WHEPLMOHHOCTW, He cnocobeH oTpabaTtbiBaTb
MMMynbCbl Manoun agnutensHocTu. Moatomy npu | D; | < 0,3 cek, umnynbc ynpasnexuns K3P npnbopom
He dopMuUpyeTCsi, HO CyMMUpPYeTCsi CO 3Ha4yeHueMm, BblYMCMEHHOM B CriedyloleM Lare
perynmpoBaHusi.

Hanpumep, npu BbluucrieHHoM 3HaveHun D; = 0,1 cek, umnynbc ynpasneHuss K3P
AnutensHocTbio 0,3 ¢ hopMUpyeTCst TOMbKO B TPETbEM LUAre perynmpoBaHus.

Pab6oTa BbIxogHbIX pene npubopa, ocyllecTehsoLWmMX ynpasneHve K3P, npounnocTpupoBaHa Ha
pucyHke 4.3.

4.5.4 TMNpwn ynpaBneHun npoueccamn ¢ MeANEHHO N3MEHSIOLLMMUCS BO BPEMEHU napameTpamu
BO3MOXHbI CUTyaLuK, Npu KOTOpbIX TemnepaTypa obbekTa B TeyeHue Liara perynupoBaHus byaet
MEHHATLCA Ha BENMUYMHY, MEHbLUYI0 paspeluatllen cnocobHoctn npubopa (0,1°C). B atom cnyyae
anddepeHumansHas coctasnsowas MNO-perynsitopa B popmyne (1) AE; = 0 nepectaeT okasblBaTb
BMUAHWE HA [ANMUTENbHOCTb YMPaBSIOWMX WMMYMbCOB, YTO MOXET HeraTMBHO OTPa3nTbCA Ha
KayecTBe perynupoBaHusi. Bo nsbexaHue takux cutyaumii B npubope npeaycmMoTpeHa BO3MOXHOCTb
YBENWYEHUss UWHTepBana BpPemMeHn Mexay cocedHuMu Bbluucnenusmu Dy u Diq. Mpu aTom
ANMUTENbHOCTb  YNPaBASAOLWEro MMNynbca BbIYUCMAETCA He B KaXAoM luare perynupoBaHus, a
C MPOMYCKOM HEKOTOpOoro ux uucna. B nponyckaembix (4ns BblMUCAEHWW) Larax ANUTENbHOCTb
MMMYNbCOB yNpaBIieHNs OCTaeTCsl HEM3MeHHON 1 paBHOW D;, a K MOMEHTY BblYMCNEHNs 3HaYeHUs Diyq
KOHTpONMpyemas TemnepaTypa ycrneBaeT M3MEHUTLCA Ha BENUYMHY, JOCTaTOMHYI0 ANS ee YeTKOoM
dukcauum npubopom.

MapameTp S, onpenensoLMii, B KaKOM MO CYETY Luare perynvpoBaHusi 6yaeT npousBoauThCS
nocnepywllee Bbluucnenne Di.q, 3agaeTcs nonb3oBaTenem npu nporpaMMupoBaHuu npubopa B
napametpax R-I { (ans perynatopa koHTypa otonnenus) unu A-OY (ana perynatopa koHTtypa MBC).
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Mpn ycrtaHoBke S = 0 ynpaBnsowmMe WMNynbCbl He OPMUPYIOTCH, YTO MOXeT ObiTb
ucnonb3oBaHo Anst ynpasneHuss K3P AUCTaHUMOHHO, OT KHOMOK, MOAKIOYEHHBIX MapannensHo
BbIXOZHbLIM KOHTaKTam pere npubopa.

Mpn6opbl B kopnyce L7 nmetoT pexxum aganTMBHON HAaCTPOWKK perynaTtopos (cm. n. 8.4 ).

T,°CA
Tyer
t,c
Kk3p+ 4 ’
OTKII. o
t,c
Kk3p- A ’
BKJ. - ™ - =
o, [IHIN
0 t,c

PucyHok 4.3
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4.6 Pa6ota npub6opa B cetu RS-485

OBEH TPM32-X.X.RS moryT obmeHumBaTbcst AaHHbiMu ¢ K no cetn RS-485. OTobpaxeHne
TeKyLMX napameTpoB npubopa MOXeT BbIMOMHATLCA C MOMOLbI nporpammbl «Owen Process
Manager» (MHpopmaLmio CM. Ha cariTe www.owen.ru)

Ons nopkmtoyenuns k MK npubopos, umetowmnx uHTepdenc RS-485, moryT ncnomnb3oBaTbes
apanTtepbl cetn OBEH AC3-M nnn OBEH ACA4.

OBEH TPM32-lLl4 obecneunBaetr nepegady [MK paHHbIX O 3HAYEHUSIX KOHTPONUPYEMbIX
Temnepatyp W 3agaHHbix yctaBkax. OBEH TPM32-lU4.X.RS HeobxoamMmo OTKpbITb npubop u
YCTaHOBUTb NEpPEMbIYKY Ha pa3beM X1, yCTaHOBMEHHBI Ha nnate koHTponnepa TRM58C7M.

KoHdpurypupoBaHue ceteBbix napameTpos OBEH TPM32-LLI7 ocyliecTBnsieTcs ¢ knaBmaTypbl Ha
nuueBor naHenu npubopa.

OBEH TPM32-LLl7 obecneunBaeT KOHUrypMpoBaH/e BCeX napameTpoB npubopa u nepepavy
MK AaHHbIX 0 3HAYEHUSIX KOHTPONMPYEMbIX TEMNepaTyp U 3aAaHHbIX ycTaBkax no npotokonam OBeH u
ModBus.

MepeyeHb komaHp npoTokonoB OBeH n ModBus npusegeH B Mpunoxenuu E.

B npubopax B kopnyce LLI7 3aBoackve napameTpbl yCTaHABNMBAETCS C UCMONb30BaHNEM KHOMOK,
pacronoXeHHbIX Ha NULEeBoi naHenu npubopa (3anucb 3HadeHns 6742 B napavetp P- B).
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5 Pexumbl paboTbl npubopa

5.1 Pexunmbl paboTbl npubopa

Mpwn skcnnyaTaummn paboTa npubopa OCyLLEeCTBNAETCA B OOHOM M3 TPEX OCHOBHbIX PeXumax:
«PerynupoBaHnue», «lpocmoTtp» unu «porpammmpoBaHme».

MepeknioyeHne pexvMmoB W ynpaerneHne npubopoM MPOU3BOAUTCA NPU MOMOLLM  KHOMOK,
pacnonoXeHHbIX Ha nuueBON naHenu npubopa. HasHaveHne KHOMOK ynpasreHus npubopom B
pasnuyHbIX pexunmax ero paboTbl rpadpuyeckn NpeacTaBrneHo Ha pUCyHke 5.1.

Perynuposakme [ > Mpocmotp [~ *| MporpammupoBatme
Boibop Q Bbibop A BuiGop <<
KaHana lrjm’gﬂ:;lb;\ M3MEHEeMOro
u3MepeHmst PF, a3psiia
M X/ Paspaa 1%y
Bribop ¢
MOPSAKOBOro << " Wamenerne A B
HOMEpa 3Ha4eHus!
napamerpa | D> [« paspima 1N J«

PucyHok 5.1
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5.2 Pexum «PerynupoBaHue»

5.2.1 ®yHKumMmM npubopa

Pexum «PerynupoBaHue» — ocHOBHOM pabounii pexum, B KOTOpbIA Mpubop nepeBoauTCs
aBTOMaTU4ecky nocrne rnodayvun Ha Hero HanpsbkeHusi NuTanus. B gaHHoM pexxvme npubop BbiNonHsAeT
cnegyowme yHKUUm:
— KOHTPOMUpYeT Npu NOMOLLM NOAKMIOYEHHbIX AaTYMKOB TeMnepaTypHble NnapameTpbl CUCTEMBI;
— ocylecTBnseT umdposyio hmnbTpaumio KOHTPOMMpyeMbIxX BXOAHbLIMU
Tepmonpeobpa3oBaTensMm napameTpos;

— OCYLLECTBAET KOPPEKLMIO NOKa3aHWIN BXOAHbBIX A4aT4YUKOB;

— oTobpaxaeT Ha UMdpPOBbLIX MHAMKATOpax WMHMOPMAaLMIO O KOHTPONMUPYeMbIX napameTpax
N TEKYLUMX YCTaBKax perynmpoBaHus;

— KOHTPONUpYeT UCNpPaBHOCTb BXOAHbIX TepmornpeobpasoBaTtenen u opmupyeT curHansl
06 ux BbIxofe 13 CTpos;

— dopmupyeT curHanb! ynpasneHus K3P;

— ocylwecTBnsieT nepegady gaHHbix MMK.

5.2.2 KoHTponb BXOAHbIX NapaMeTpoB

5.2.2.1 KoHTponb BXOAHbIX MapameTpoB OCYyLLIEeCTBASETCA nNyTeM nocrnegoBaTenbHOro
LIMKMMYECKOro onpoca nepBuYHbIX TepmonpeobpasoBaTenei (AaTyvkoB), NO pesynbTaTtaMm KOTOPOro
npnbopom NPOV3BOAUTCS BbIYUCTEHNE TEKYLLMX 3HAYEHWUI CNEAYHOLLUMX BENUYUH:

— TemnepaTypbl HapYy>XHOTO BO3AYyXa Tuapyx WNK (B 3aBUCUMOCTM OT MeCTa YCTaHOBKWU AaTyuka)
TemnepaTtypbl NPsAMON BoAb! Tnp;

— TemnepaTypbl 06paTHOM BoAbl BO3BPALL@eMON B TeNnoueHTpanb Togp;

— TemnepaTypbl B KOHTYPe OTOMNEHNS Toron;

— Temnepatypbl B koHType BC — Trac.

22



5.2.2.2 Bpemsi ogHOro uumkna onpoca 4aTt4vMkoB paBHO 6 Cek.

5.2.2.3 Tun vcnonb3yemblx B paboTe OaT4MKOB 3adaeTcs nonb3osatenem B napametpe P-0{
npv nporpaMmmpoBaHumn npudopa.

BbluMCNEHVE TEKYLUMX 3HAYEHUIA TEMMEPATYP MPOW3BOAMTCS B COOTBETCTBUU C HOMUHAMbHLIMU
cTaTMYeCKUMU XapakTepucTukamu npeobpasosaHusi no ACTY 2858.

5.2.3 UndpoBas comnbTpaumsa namepeHnn

5.2.3.1 Ona ocnabneHusi BNUSIHUSI BHELLHUX WMMYMbCHbIX NMOMEX Ha MokasaHusi npubopa B
nporpaMMmy 006paboTkM curHanoB BXOAOHbIX TepMonpeobpasoBaTenel BBedeHa LUudpoBas
dunbTpaumsa  pesynbTatoB  OMpedenieHnss  3HaYeHWn BXOAHOrO  napameTpa.  dPunbTpaums
OCYLLEeCTBAETCA HE3aBMCKMO AJ18 KaX4Ooro kaHana v NnpoBoAMTCSA NocneaoBaTensHo B ABa aTana.

5.2.3.2 Ona npubopa B kopnyce L4 Ha nepBom 3Tane M3 TeKyLUMX 3HAYEHUA BXOAHbLIX
napamMeTpoB OT(UILTPOBLIBAOTCS 3HAYEHUS!, UMEIOLLME SIBHO BbIPaXXEHHbIE MO BENMUYMHE «MPOBarbi»
unn «Bblbpockl». [ns aToro B npubope OCyLLECTBNSETCA HenpepbiBHOE BbIYWCIEHNE Pa3HOCTU
Mexay ABYMS MNOCNeOHVMWM 3HaYeHWsSIMM OJHOTO W TOrO >Ke BXOAHOrO napameTpa, KoTopble
onpeaensTCs B COCEAHVX LMKNax onpoca, U CpaBHEHWE 3TOW pa3HOCTU C 3aAaHHbIM AOMYyCTUMbIM
OTKNMOHeHueM. Ecnn BblYMCNEHHas pasHOCTb MpeBblaeT AOMNyCTUMBIA Mpeaen, To pe3ynbrar,
nonyyYeHHbI B MOCNeaHeM LiMKIe onpoca, CHMTaeTcs HeJOCTOBEPHbIM, AanbHenwas obpaboTtka ero
NpUOCTaHaBNMBAETCA U OXMAAETCS pesynbTaT nocrneayllero u3MepeHns. Ecnv HegocToBepHbIN
pesynbTaT Obin BbI3BaH BO3AENCTBMEM MOMEXW, TO MOCIeAyoLlee nsmepeHne NoATBEPAUT 3TOT dakT
N NOXHOE 3HayeHve aHHynupyeTcsi. Takow anropuTM unbTpaumy Nno3sonseT 3awuTuTb npmbop ot
BO3JENCTBNA €AUHUYHBIX WMMYMbCHbIX, KOMMYTaUMOHHBIX MOMEX, BO3HMKalWMX npu paboTte
curnosoro o6opyaoBaHus.

Ina npubopa B kopnyce W7 dunbTpaums MMnynbCHbIX NMOMeX BbIMOMHAETCS aHarnormiHo, Ho
npu MpeBbIWEHNN pPas3HOCTU TemnepaTtyp ABYX MOCrefoBaTeNlbHbIX W3MEepeHuUn [Aonyckaemon
BENNYMHbI, HOBOE 3HAYeHne TemnepaTypbl BblYMCNSETCS No dopmyne

Ti = Ti.1 T A,
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roe T, — TeMmnepaTypa Ha Bbixofe hunbTpa;

Tis — npeablayllee 3HauYeHne TemnepaTypbl Ha Bbixode duUnbTpa;
A — 3HaueHue napamvetpos F-08 F-OTF-09 F- {1

Ecnu Temnepartypa i-ro namepeHus Bbille TEMNepaTypbl i4-r0 M3MepeHus To BblbMpaeTcs 3HaK
nnc, a ecnu TemnepaTypa i-ro U3MepeHns HUxke TemnepaTypbl i4-f0 U3mMepeHuss To BblbMpaeTcs
3HaK MUHYC.

BenunumHa [O0MNyCTMMOTO OTKMOHEHWS pe3ynbTaToB ABYX COCEOHWX W3MEepeHuin («noroca
unbTpar) 3agaeTcs nonb3oBaTenem B rpagycax Llenbcua vHavBuayanbHO Ans KaX4oro kaHana
KOHTPONS TemMnepaTypbl: Ans kaHana Tuapyx — B Napametpe F-05; ans kanana Tes, — F-0F ana kaHana
Toron — F-009 v ansa kanana Trec — B napameTpe F- 1,

Mpwn 3agaHum «nonockl ounbTpay» credyet MMeTb B BUAY, YTO YEM MeHbLUE ee 3HadYeHue (y3kas
nosioca), TeM fydLle NomMexo3alnLLeHHOCTb U3MePUTENLHOIO KaHasa, HO MpY 3TOM (M3-3a oXugaHus
BO3MOXHbIX MOBTOPHBLIX M3MEPEHUIN) Xyxe peakums npubopa Ha BbICTpoe (haKTUYEcKoe W3MeHeHue
BXOAHOro napameTpa. Bo nsbexaHne NOBTOPHbIX U3MEPEHUIi MpW 3a4aHnn «nonockl unbTpa» Ans
KOHKPETHOro gat4yuka crneayet pykoBoACTBOBaTbCA MakCMMarbHO BO3MOXHOW CKOPOCTbO U3MEHEHUA
TemnepaTypbl, KOHTPONMPYEMOMW MM MpW 3KCMMyaTauuu, M MosiydaeMoil npu 3TOW  CKOPOCTU
npeaensHoN pasHoCTY B COCEAHMX LiMKax onpoca AaT4MKOB.

MNpumep — MNycTb MakcMMaribHO BO3MOXHAsi CKOPOCTb UMEHEHWSI TEMNepaTypbl B KOHTYPE OTOMMeHNs!
paBHa 6,0 °C/mMuH, uto coctaenseT 0,1 °C/cek. Tak kak Bpemsi LUmKna Onpoca AaTivkoB paBHO 6cC, TO
BblYMCIIEHHAA NPMBOPOM MpeaenbHasi pasHOCTb TEMMEpaTyp Mexay AByMsSt COCEAHUMM U3MepeHusimm Gynet
He Gonee 0,6 °C (0,1 °Clcex x 6 cek). Mcxoas u3 aToro, B napametpe F-IH sHaueHure «nonockl cunbstpay (¢
HEKOTOPbIM 3aMacoM) MOXeT 6biTb 3aaaHo pasHbiv O {f, uto cooTseTcTBYeT 1,0 °C. Likn onpoca aatdyvkos
npubopos B kopnyce L7 cocTtaensieT 1,5 cek, cootBeTcTBeHHO napametpwl F-O5 F-O7 F-09 F- !
onpeaensloT MakcMmanbHOe U3MeHeHue n3mepsiemon TemnepaTypebl 3a 1,5 cek.

Mpn HeobxogumocTn nbon M3 3TUX UILTPOB MOXET OblTb OTKMHOYEH YCTAaHOBKOW B
CoOTBETCTBYIOLEM NapameTpe 3Hadvenus OO0,
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5.2.3.3 Ha BTopom aTane unbTpaumMu OCYLLIECTBNSETCA CrnaxuBaHue (oemndupoBaHve)
nomny4eHHblx (cm. n. 5.2.3.2) 3Ha4yeHu BXOAHbIX MapamMeTpoB B Clly4ae MUX BO3MOXHOW OCTaTOYHOM
nyktyaummn. Ons aToro NpuGop MOCTOSIHHO BLIYUCHSIET cpeaHee apuMeTUYeckoe 3HayeHue u3
nocrneaHux N 3HaYeHW KOHTPONMPYeMOro mapameTpa W MCMONb3yeT MOSyYEHHYI BEnMUYMHY Ansi
fdanbHeviwel paboTbl. KonuyectBo cnaraemblX, BXOASLWMX B cpedHee apudMeTU4eckoe 3HayeHue
«MOCTOSIHHAA BPeMeHW (unbTpar, 3agaeTcs Monb3oBaTeneM MNpu NporpaMmMupoBaHuu npubopa
B MapameTpax F-0b (ansa kaHana Tuapy); F-OB (ans kavana Tesp); F- @ (ans kaHana Toron); F- £
(ans kanana Trgc).

MNpumeyanne — llocne nogaun Ha npuOOP HaNPSHXKEHUS MUTAHUA W OO HAKOMMEHUs UM
3apaHHoro konuyectsa N 3HayeHU BXOAHbLIX MapaMeTpPoOB Ha MWHAWKALMIO BbIBOOSTCA Tekyluue
3HaYeHusa Temneparypel.

Mpn 3agaHuM «NOCTOSIHHON BpeMeHu hunbTpa» crnegyeT UMEeTb B BUAY, YTO YBenuyeHve ee
3HaYveHns apPeKTMBHO ynyyLllaeT NOMexo3aLLMLLEHHOCTb kaHana obpaboTkn BXOAHbIX CUrHanoB, HO
N OAHOBPEMEHHO YBENnMYMBaeT ero MHepLUMOHHOCTb. TO €eCTb peakuus npubopa Ha ObiCTpble
N3MEHEHNSI BXOAHOW BEMNMYNHbI 3aMefnseTcs.

YkasaHHOe CBOMCTBO MOXeT OblTb  UCNONb30BaHO He TOMbKO  ANs  MOBbILEHUS
NMomMexo3aLLMLLEeHHOCT nNpubopa, HO M cneunansHo AN AeMndUpPoBaHNSA NOKa3aHUN Kakoro-nnbo
fJaTtuvka. Hanpumep, ysenuueHue 3Havenus napameTpa F-E moxeT orpaHwunte BnusiHMe Ha
CUCTEMY  KPaTKOBPEMEHHbIX U3MEHEHWI  TemnepaTypbl  HapyXHOro  BO34yXa,  BbI3BaHHbIX
BO34eNCTBUEM CryYariHbIX BHELHNX (DakTOpOB (MOpbIBbI BETPa U T. M.).

Mpn HeobxogumocTn nboON M3 3TUX DUNLTPOB MOXET OblTb OTKMHOYEH YCTAaHOBKOW B
COOTBETCTBYHOLLEM NapameTpe 3HaveHws OO0,

5.2.4 KoppeKuusi noka3aHUi faTyMKoB

5.2.4.1 BbluncrieHHble OTUNBbTPOBaHHbIE TEKYLLME 3HAYEHWUs TemnepaTyp nepes BbIBOLOM Ha
LMPOBOI UHAMKATOP MOrYT GbiTh OTKOPPEKTMPOBAaHbLI B COOTBETCTBUM C 3aAaHHLIMU MONb3oBaTenemM
KOPPEKTUPYHOLLIMMU NapameTpamu.
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KoppeKuusi noka3aHwii OCYLLECTBMSIETCH HE3aBUCMMO ANS  KaXOOTo KaHana BblMMCNEHUs
Temnepatypbl. [py 3TOoM nonyveHHble Mo n. 5.2.3.3 BenuuuHbl anreGpanyeckn CyMMUpYlOTCA C
KOPPEKTUPYIOLLMMM 3HAYeHUsIMKM, 3afaHHbIMK Ans Hux B napametpax F-O { (ana kaHana Tuapyx); F-O2
(ans kaHana Tosp); F-0F (ans kaHana Tomn); F-O4 (ana kaHana Trec).

KoppekTupytolme 3HaveHus 3afjaloTcst B rpagycax Lienbcvsi v cnyxat ans ycTpaHeHus BNvsiHUS
HayanbHOW NOrpeLLHOCTV NepBrYHOro npeobpasosartens.

5.2.4.2 OTKOppEKTUPOBaHHbIE 3HAYeHUs1 TemnepaTyp BbIBOAATCA Ha UMEPOBOW MHOUKATOP
npuGopa v NCMonb3YTCS ANS PETYNUPOBaHVS NapamMmeTpoB CUCTEMBI.

5.2.5 Ungukaumsa nndopmaumm o BXOAHbLIX NapaMmeTpax

Bo Bpems paboTtbl npubop oTobpaxaeT Ha ABYX YeTbipexpaspsigHbiX LMGPOBbLIX MHAMKaTOPax
MH(OPMaLMIO O BbIMWCAAEMbIX MM TemnepaTypax, pexumax paboTbl CUCTEMbl U 3afaHHbIX (Mru
BbIYMCIEHHbIX) YyCTaBKax perynvpoBaHusi.

WHdopmMaLms 0 KOHTponMpyeMbIx Npubopom TemnepaTypax BbIBOAWUTCS Ha BEPXHUIA LIMPOBON
nHavkaTop. Beibop kaHana nHAMKaumMmn ocyLLecTBSIETCS Nofb3oBaTesnieM npu NOMOLLY KHOMOK ,
N KOHTponupyeTtcs no 3acseTke cBeToanoAa «Tiapyw», «Toton» vnn «Tree». [pyn 9TOM Ha HWXHeEM
LMPOBOM  MHAMKATOpe oOTobpaxkaeTcs uWHdopmauusi, npuBegeHHass B Tabnuue 5.1. Ecnu
M3MepeHHoe 3HayeHue TemnepaTypbl NpU BbIBOAE Ha MHAWMKATOP NpeBblllaeT AMMHY MHAMKaTopa
(4 paspsga), To cTapLume paspsabl UHAMLMPYEMOW TemnepaTypbl OTCeKalTes.
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Ta6bnuua 5.1

KaHan wHaukaumm UHdopmaums, otobpakaemasi Ha HIXKHEM MHAUKaTope

NHdopMaLmoHHble 3acTaBku O pexume paboTbl CUCTEMBI:

Traom P--l - perynupoBaHne TeMnepaTypbl B KOHTYpe OTOMMEHNs (,D,HeBH?VI pexum);
P-- ! perynupoBsaHvie TeMnepaTypbl B KOHTYPE OTOMEHUSH (HOYHOMN PEXUM);
P--2 — 3awuTa cucTembl OT NpeBbILLEHWs TeMnepaTypbl 06paTHON BoAb!.

Toop Tekywee 3HayeHne yCTaBku Tospmax (B pexumax P--O v P-- ) unu Tosp.max - A
(B pexume P--2)

Toron TekyLlee 3Ha4YeHNe yCTaBKv B KOHTYpe OTOMNEHNS Tyer.oron MO N.4.2
(C y4eToM pexvmMa «4eHb-HOYbY).

Trec 3agaHHoe 3HayeHve ycTaBkn B KOHTYpe BC Tyer rec

5.2.6 KoHTponb ucnpaBHOCTU AaTYUNKOB

5.2.6.1 B npouecce paboTbl Npubop TECTUPYET COCTOSIHME BXOAHbIX TepMonpeobpasoBaTtenen
1 opMUpyeT aBapuiiHble CUrHanbl Npu obHapy>XeHUW HeucrnpaBHOCTM MoBOro U3 HuUx. ABapuiHble
curHanbl (POPMUPYHOTCS B CNEyLLMX CUTYaLUsSIX:

— NpUW KOPOTKOM 3aMblkaHUM TepMmonpeobpasoBaTtens;

— npu obpbiBe TepMonpeobpasoBaTens;

— NpU NOMy4YeHWU 3HavyeHun Temnepatypbl 6Gombwwux 3HayveHns 199,9 °C unuM MeHbLUUX
3HadeHus -99.9 °C (6e3 yueTa koppekuum no n. 5.2.4).

5.2.6.2 Mo aBapuHOMy curHany npubop BKMOYaeT MUralLLylo 3acBeTKy COOTBETCTBYHOLLENO
cBeToAMOAAa kaHana MHOWKaUMU UM BbIBOOAWT HA BEPXHWA LMGPOBON WMHOMKATOP B 3TOM KaHane
coobLeHve B BuAe ropm3oHTanbHbIX NPOYEPKOB (- - -. -).

Kpome TOro, mpv HeucnpaBHOCTM AaTyvka KaHamna KOHTPONS Tuspyx Takoe Xe coobLieHve
BbIBOAWUTCH HA HWKHWUI LMGPOBON MHAMKATOP BMECTO YCTaBOK Tospmax M Tycroron B COOTBETCTBYHOLLIMX
KaHanax nHavkaumm.
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Mpn BOCCTaHOBNEHWM pPaboOTOCNOCOOHOCTN HeWUCnpaBHbIX OAaTYMKOB aBapWNHLIA - CUTHAnN
CHMMaeTCs aBTOMaTUYeCKN.

5.2.6.3 Ha Bpems HeuncnpaBHOCTM MO6GOro 13 AaTynkoB B KaHanax Tuapyw, Tosp MM Toron MPMOOP
dopmupyeT curHan Ha oTkpbiTe K3P KOHTypa OTOonneHus, He BMELLMBasiCb Npu 3TOM B paboTty
KoHTypa 'BC.

Mpy HencnpaBHOCTU AaTyuka kaHana koHTponsi Trgc Npubop GrokupyeT nepemelleHve K3P B
3TOM KOHTYpe [0 yCTpaHeHWs aBapu.

5.2.7 ®opmupoBaHue curHanos ynpasneHusa K3P

5.2.7.1 Ona paboTbl C 3anopHO-pPeryrnmpyowmMMmn KnanaHamm cuctemsl B Npubop BCTPOEHbI
YeTblpe NEeKTPOMAarHWTHLIX pene, OCHALLEHHbIX HOPManbHO-OTKPbITbIMM KOHTakTamu. [lBa n3 Hux
cnyxat ans ynpaenenuns K3P B KOHType oTonneHust n asa — ans ynpaeneHus K3P B koHType BC.

5.2.7.2 MNpwn perynupoBaHun TemnepaTypbl npubop dopmupyeT curHansl ynpasneHust K3P no
anropvTMam, NpYBeAEHHbIM B pasaene 4.

Mpumeyanue — B npubope OBEH TPM32-LLl4 curHanbl ynpaBneHust 3anopHo-perynmpyoLmmm
KnanaHamu cuctembl hOPMUPYIOTCA TOMBKO B pexume «PerynuposaHue». B pexumax «pocmoTp» 1
«[MporpammupoBaHue» nepemetleHne K3P 6nokupyercs.
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5.3 Pexum «lMpocmoTp»

5.3.1 B pexume «[lpocmoTp» MoOMb3oBaTeNb OCYLECTBASAET KOHTPOSb 3afaHHbIX Mpu
nporpaMM1poBaHun Npubopa ycTaBok U NapameTpoB, Onpeaensiowmnx ero pabory.

5.3.2 Pa6ouune napameTpbl npubopa pacnpedeneHsl B YeTbipex rpynnax: «», «P», «F» n «r».
Kaxgas rpynna comepxuT wwecTHaguate pabouvx napameTpos (Hanpumep, ot U-I{ po U- &), Ho
npaKkTU4eckn B Npubope Ncnonb3yeTcs TOMbKO YacTb U3 HYX.

MepeyeHb pabounx napameTpos npubopa C ykasaHWeM 3adaHHbIX AN HUX Ha NpeanpusTumn-
narotoButene 3HadveHun npueegeH B [llpunoxeHun [. He ykasaHHble B nepevHe napameTpbl
npnbopom He MCMOMb3YTCA U MOTYT UMETb NoOble 3HaYeHUs.

5.3.3 Mepexon B pexum «[pocMoTp» ocywecTBnseTcs M3 pexuma «PerynupoBaHue»
KpaTKoBpEMEHHbIM (MpUMepHO Ha 1 ¢) HaxxaTtueM kHonku «MMPOIMP.» Ha nuueBol naHenu npubopa.

Mocne nepexopa B pexum «[lpocMoTp» Ha BepxHeM UMdpPoBOM unHAMKaTOpe npubopa
oTobpaxaeTcs wudp napamerpa Y- | a Ha HUKHEM nHAMKaTOpe — 3adaHHOE AMs HEro 3HaYeHue.

”
BbiGop rpynnbl napameTpos («Uy, «P», «F», «r») OCYLLECTBRSETCS NPW NMOMOLLM KHomok A unn
6 6 _
, a BuiBop pabouyero napameTtpa B rpynne — npy NOMOLLM KHOMOK (yBENMYEHME NOPSAKOBOMO

HOoMmepa) unm (ymeHbLUeHne Homepa).
5.3.4 BosBpat npubopa B pexum «PerynupoBaHue» OCYLLECTBMAETCS HaxXaTUeM KHOMKM
«BbIXO[» nnn aBTomaTtnyecky Yyepes 20 ¢ nocne nocrnegHero Haxatust KHOMoK ynpaBneHus.
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5.4 Pexxum «lporpammupoBaHue»

B pexvme «[lMporpammupoBaHune» nonb3oBaTentio NpefocTaBnseTcsd BO3MOXHOCTb M3MEHEHWS
3aaHHOro 3HayeHns paboyero napameTpa BbIOPaHHOIO NpU NPOCMOTpE.

Mepexoa B pexum «[porpammupoBaHue» ocylluecTensieTcs u3 pexuma «lpocmoTtp» (nocne
Bblbopa Tpebyemoro paboyero napameTpa) KpaTKOBPEMEHHbIM Haxatuem KHorku «[MPOIMP.».
Mepexon B pexum xapakTepusyeTcs MNOSIBIEHMEM MuraloLero paspsga Ha HWKHEM LMdpPOBOM
MHAOMKaTope npubopa, oToOpaxawlweMm 3adaHHOe B [aHHOM MapameTpe 3HauveHue. Muratowmin
paspsig MHopMUpyeT Nonb3oBaTerns 0 FOTOBHOCTU €ro K BHECEHWIO U3MEHEHU.

M3meHeHWe Tekyllero 3HayYeHusi B MUraioLleM paspsiie OCYLLECTBRSETCS Npy NOMOLLM KHOTOK

(yBenuuexue) un (ymeHbLUeHUE). Bbibop noanexallero M3MeHeHW0 paspsida vHAMKauum

Npon3BOANTCS MPU MOMOLLY KHOMOK (cosur Bneso) n (casur BnpaBo).

3aHeceHne B namsiTb nNpubopa 3adaHHOrO 3HaYeHWs MapaMeTpa NPOM3BOAWUTCS HaxaTuem
kHonkn «3AlMUCb» Ha BpeMsi He MeHee 1 c. BcTpoeHHas B Mpnbop MUKpOCcXxeMa namsitu siBnsieTcs
3HEeproHe3aBVCUMOW, YTO NMO3BONSIET COXPaHSATL B HEN 3afaHHbIe 3HaYeHnss pabounx napameTpoB npu
obecTounBaHum npudopa.

Onsa 3awmTtel npubopa OT HEeCaHKUMOHMPOBAHHOIO W3MeHeHUs paboynx napameTpoB B HEM
npegycMoTpeHa OGnoKvpoBKa 3ammMcy 3afdaHHbIX 3Ha4YeHWn. YkasaHHas OrnokvMpoBka CHMMaeTcs nocre
YCTaHOBKM MepeMblvky «3anucky (Mexay KoHTaktamu 28-29 npubopa B koprnyce L4 n koHTaktamun 13-14
npvbopa B kopryce LLI7, cooTBeTCTBEHHO).

Bosspatr npubopa B pexum «lpocmoTp» (Ans Bblbopa cnepylowero nporpammmMpyeMoro
napameTpa) OCYLLECTBMNSIETCS OAHOKPATHLIM KPaTKOBPEMEHHbIM HaxaTuem kHonku «BbIXO[», a
nepexop B pexum «PerynupoBaHue» — ABYKPaTHbIM Ha)kaTUeM 3TOW KHOTKMU.
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6 Mepbl 6e3onacHocTH

6.1 Mo cnocoby 3almnTbl OT NOpaXeHWs JMEKTPUYECKUM TOKOM npubop cooTBeTcTBYeT knaccy |l
no ACTY EN 61140.

6.2 MNpwn akcnnyataumMn u TexHu4eckom obcnyxmBaHuM Heobxogumo cobnoparte TpeboBaHus
crnepyloLWmMx HOPMaTMBHBIX [JOKYMeHTOB: «[llpaBuna TexHiYHOI ekcnnyaTauii eneKkTpoycTaHOBOK
cnoxwveavis» 1 «MpaBuna ynawTyBaHHs €NeKTPOyCTaHOBOKY ..

6.3 Ha OTKpbITbIX KOHTaKTax kneMmHvKa npubopa npu aKcrnyaTaumMn NpUcyTCTBYET HanpsiKeHne
220 B/50 'y, onacHoe AN YenoBeYecKOW XU3HW. YCTaHOBKy npubopa crnegyeT NpousBOAWTb Ha
creumanmampoBaHHbIX LWUTax, OOCTYN BHYTPb KOTOPbIX paspelleH TONbKO KBanuuumpoBaHHbIM
crneumanucTam.

6.4 JTobble nopknoyveHns K Npubopy 1 paboTbl MO ero TEXHUYECKOMY OBCnyXvBaHWUIO criegyeT
Npon3BOANTb TONBKO NPW OTKIMOYEHHOM NUTaHUM Npubopa U UCMOMHUTENbHBIX MEXaHU3MOB.
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7 MoHTax npubéopa Ha 06 bekTe

7.1 MoHTax npubopa

7.1.1 MNogrotoBUTb Ha LWWTE YMpaBneHWs NOocajoyHOe MeCTO AnA YCTaHOBKM npubopa B
COOTBETCTBUW CAAHHbIMMW, NpuBeaeHHbIMU B Mpunoxerun b.

YuutbiBas, 4TO Ha kopnyce npubopa MMETCA BEHTUMSLMOHHbIE LLEenu, KOHCTPYKUMS LuTa
ynpaeneHus AormkHa obecneuvBaTb 3awuTy npubopa OT nonagaHus B HEro Bnaru, rpsasn um
NMOCTOPOHHWX NPEAMETOB.

7.1.2 Mpu pasmeleHnn npubopa cregyeT MNOMHUTb, YTO Ha OTKPbITbIX KOHTaKTax ero
KNeMMHMKa B MEepuop 3Kchryatauum npucyTcTByeT HanpsbkeHve 220 B 50 Iy, omacHoe ans
YenoBeyeckow xu3Hu. Mpubop crneayeT ycTaHaBnuMBaTb Ha CheLManvaMpoBaHHbIX LUMTax, HOCTYN
BHYTPb KOTOPbIX pa3peLleH TOMbKO KBaNMMMULMPOBaHHBLIM creuuanucTam.

7.1.3 CMoOHTMpoBaTh Npubop Ha LuMTe ynpaBrneHus, UCNonb3ys Ans ero KpenneHust pukcaTopsl,
BXOZsLUME B KOMMNIIEKT NocTaBkn npubopa.

7.2 MoHTaX BHELLHUX CBsA3eNn

7.2.1 O6wme TpeboBaHUA

7.2.1.1 MNutaHne npubopa cnepyeT Npou3BOAUTb OT ceTeBoro duaepa 220 B 50 Iu, He
CBSI3aHHOTO HEMOCPEeACTBEHHO C MUTaAHMEM MOLLHOTO CUIIOBOro obopyaoBaHusi. Bo BHewwHeln uenu
pPEKOMEHAYETCA YCTaHOBWTb BbIKMOYATENb NUTaHUs, obGecneynBarolLui OTKIYeHWe npubopa oT
ceTw, 1 NnaBkue npegoxpaHuTenu Ha Tok 0,5 A.

[MuTaHne kaknx-nMbo yCTPOMCTB OT CETEBbIX KOHTAKTOB Npubopa 3anpeLyaeTcs.

7.2.1.2 CoeguHeHne npubopa C BXOAHbIMM Tepmonpeobpas3oBaTensiMM Npou3BOAUTL Npu
MOMOLLIM 3KpaHUPOBaHHOW TPEXMPOBOAHON NUHWK, XUIbl KOTOPOW MO OTHOLLEHWUIO APYT K APYrY UMET
OOVHaKOBOe CconpoTuBrieHve. [OnvHa nuHuM CBs3M JormkHa ObiTb He ©Oonee 100 meTpoB, a
COMPOTUBIEHUE KaX0W ee xunbl - He 6onee 15,0 Owm.
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7.2.1.3 CoeavHeHne npubopa c¢ agantepamy OBEH AC3M unun OBEH AC4 BbINONHATL npu
NMOMOLUM 3KPaHWPOBaHHOW [OBYXMPOBOAHOW NWHWM CBA3W. [nuHa nuHuM forkHa 6biTb He Gonee
1200 meTpoB.

7.2.1.4 CoepguHeHue npubopa C KOMMYTUPYIOLUM YCTPOMCTBOM «[leHb/HOYb» BbINOMHATL Npun
NMOMOLLUM 3KPaHWPOBaHHOW [OBYXMPOBOAHOW NWHWM CBA3W. [nuHa nuHuM forkHa 6biTb He Gonee
100 meTpoB.

7.2.2 Yka3aHuSl O MOHTaXy

7.2.2.1 MNopgrotoBuTb kabenu pAOns coedvHeHuWs npubopa caaTyMkamu, WUCMOMHUTENBbHLIMW
MeXaHW3MaMu 1 BHELLHUMMW YCTPOWUCTBaMM, @ TakKe C UCTOYHUKOM nuTaHusa 220 B 50 u.

Ons obecnevyeHns HagEXHOCTU 3MNEKTPUYECKUX COEAMHEHWUI PeKOMEHAYeTCsi WCMoNb30BaTb
Kabenu ¢ MeaHbLIMU MHOTOMPOBOSIOYHLIMU XUMAMK, KOHLIbI KOTOPbIX Nepes NoAkMovYeHnem cnegyet
3a4UCTUTb. 3a4nCTKy Xun kabenei Heo6XoAMMO BbINOMHATL C TakKUM PacveToM, YToObl UX OrofneHHble
KOHLibl MOCIe NOAKIYEHNS K Nprbopy He BbICTyNnanwu 3a npegesibl KNeMMHUKa.

CeueHue xun kabeneit He JOMKHO npesbiwats 0,75 MMm? (onTumansHoe cedenne 0,5 Mm?).

7.2.2.2 MNpu npoknagke kabenei crenyeT BbIAENUTb B CaAMOCTOSITENbHYH Tpaccy (unm
HECKOMbKO TpacC) INMHWKM CBA3W, COoeauHsoWwmMe npubop € Aatyukamm M KOMMYTUPYHOLLMM
yCcTpolcTBOM «[leHb/HOoub», pacrnonarasi ee (UNM UX) OTAENbHO OT CUMOBLIX kabenen, a Takke
kabenew, co3aaloLLMX BbICOKOYACTOTHBIE W UMMYNbCHBLIE MOMEXW.

Ons 3awnTbl BXOAHLIX YCTPOMCTB npubopa OT BMAUSIHWS MPOMBILLMEHHbIX 3MEKTPOMarHUTHbIX
rnomex NuHWM cBsA3K npubopa ¢ Aatunkamu cnegyeT akpaHuposaTb. B kavectse akpaHOB MOryT ObiTb
MCnonb30BaHbl Kak cneuuanbHble kabenn € aKpaHupyloWyMKW onfeTkamu, Tak U 3a3eMMeHHble
cTanbHble TPyObl NoAxoAsLLero AgnameTpa.

Mpn  wncnonb3oBaHWM  3KPAHMPOBAHHbLIX kabenen MakcumanbHbIN  3alUTHBIN  3dbdekT
[OCTUraeTcsl NMpu CoeAMHEHNN UX IKPAHOB C OOLLEN TOYKOWM cxeMbl npubopa (koHTakTbl 15, 16, 17 un
30, 31, 32 OBEH TPM32-LU4, koHTakTbl 33, 37, 43, 47 OBEH TPM32-Ll}7). OgHako B aTom cnyyae
HeobxoanMo ybeauTbecs, YTO 3KpaHupylowme onnetkn kabenel Ha NPOTSXKEHMM BCEW Tpacchl
HaQeXHO M30NMMpoBaHbl OT MeTannmMyYeckux 3aseMrneHHbIX KOHCTPYKUMA. Ecnn yka3aHHoe ycrnosue no
KakuM-nmbo npuymMHam He BbIMOMHAETCS, TO 3KpaHbl kabenen cneayeT NOAKMIOYUTE K 3a3eMIIEHHOMY
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KOHTaKTY B LUUTE YNpaBeHusl.
CoeamHeHne obLuelt TOYKM cxeMbl Npubopa ¢ 3a3eMMeHHbIMU YacTsiMU 06bekTa 3anpeLLaeTcs.

7.2.3 MNopgknioyeHne npuéopa

7.2.3.1 MNopgknioveHne npubopa credyeT BbINOMHATb MO COOTBETCTBYIOLUMM  CXeMam,
npueeneHHbIM B MpunoxeHun B, cobnioaas npy 3Tom nocrneaoBaTenbHOCTb NPOBEAEHUs onepaLuii:

—  MPOW3BECTU MOAKMIOYEHNE NPUBOPa K UCMONHUTENbBHLIM MEXaHW3MaM, UCTOYHWKY NUTaHus
220 B 50 'y n agantepy OBEH AC3M unn OBEH AC4;

—  MOAKMIOYUTL NMIUHWK CBSI3N «NPUGOP-AATYMKUY» K TepMonpeobpa3oBaTernsiM CONpOTUBMEHWS;

—  MOAKMIOYUTL MIMHUM CBA3M «NPUBOP-AaTUYMKU» K COOTBETCTBYIOLWMM BXoAam npubopa.

MpumeyaHue — Ecnu kako-nmbo kaHan KOHTpOns TemnepaTypbl B paboTe He ucnonb3yeTcs,
TO BMECTO BXOZHOro Tepmornpeobpa3oBaTensi K COOTBETCTBYIOLLUMM KOHTakTam npubopa cnegyet
NoAKntounTbL pesnctop noboro Tmna. Conpotusnexune pesnctopa — ot 50 go 70 Om (Ans ncnonHeHumn
npubopa, paboTarowmx c gatunkamv TCM 50M n TCI 50M) unu ot 100 go 140 Om (ans ucnonHeHun
npubopa, paboTtatowumx ¢ garymkamv TCM 100M n TCIT 10001).

BHumaHue! [ns 3awmtbl BXxoAHbIX Lenei npubopa OT BO3MOXHOro npobosi 3apsigamu
CTaTMYECKOrO 3MEKTPUYECTBA, HAKOMIIEHHOTO Ha JUHUSIX CBS3W  «Mpubop-Aatyvkuy», nepeq
MOAKMHYEHNEM K KIEMMHUKY npubopa uX xunbl criegyet Ha Bpemsi oT 1 4o 2 ¢ cCOeanHUTb C BUHTOM
3a3emrneHus wuTa.

7.2.3.2 Tlocne BbINOMHEHUS yKa3aHHbIX paboT Npnbop roToB K MCMOMb30BaHUIO MO Ha3HAYEHWHO0.
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8 Wcnonb3oBaHMe No Ha3HaYeHuio

8.1 MNoaroToBKa Kk paboTe

8.1.1 MopaTtb Ha npmnbop HanpshkeHne nuTaHusa 220 B 50 'y 1 NpokoHTponMpoBaTh NosiBNeHve
MHOPMaLMM Ha ero LMpPOBbIX MHAUKATOPaX, a Takke 3acBeTKy cBETOANOAA « T apyx».
Mocne nepBoro umkna onpoca AaT4MKOB Ha LMAPOBBIX MHAMKATOpax oTobpasnTcs creaytoLlas
MHopMaLmS:
— Ha BepxHeM WHAOMKaTOpe — W3MEpPEeHHOe 3HaYeHWe TemnepaTypbl Hapy>XHOro BO3Ayxa
(Mnu Temnepatypbl NPsIMON BOAbI, B 3aBUCMMOCTU OT MECTa YCTaHOBKM AaTYNKA Tuapyx);
— Ha HWKHeM nHavKaTope — MHOPMAaLMOHHANA 3acTaBka O BbINOMHAEMOM pexume.

w4
Haxxvmas KHomky , NPOKOHTPONMPOBATbL MO LUGPOBLIM MHAMKaTOpaM npubopa onpeneneHvie
3HAYEHUI CrieayHoLLNX BENUYUNH:

— TemnepaTypbl 06paTHON BOAbI (Npy 3TOM 3aropuTcs cBeToanoa Toep);
— Temneparypbl BOAbl B KOHTYpe OTOMMEHUs (Npu 3TOM 3aropuTcs cBeToanod Toron);
— Temnepatypbl Boabl B kKoHTYpe BC (npu aTom 3aroputcs ceetoamon Trec).

BHumaHue! |-|pVI pa60Te C KHOMKaMn Ha)katme Ux AO0JNKHO OCYLEeCTBNATLCA Ha BpeMA He MeHee
yeMm 1 c. Peakuus an6opa Ha NoJaHHYyK KOMaHAy ynpaBieHnAa NponcxoanuT npu oTnyckaHUM KHOMKN.

8.1.2 Ecnwu npu KOHTpoOne Kakoro-Hnbyap napamerpa Ha BepxHWUi LnudpoBoi nHaMKaTop BMECTO
3HayYeHNs1 TemnepaTypbl BbIBOAATCS FOPU3OHTamnbHblE NpoYepku (- - - -), HEOBXOAUMO MPOBEPUTH
NpaBuIbHOCTb MOAKIOYEHUS COOTBETCTBYIOLLENO AaTyuka, ero UCNpaBHOCTb, a Takke UCNPaBHOCTb
COEAMHUTENBHBIX JIMHWIA U KAYECTBO UX COEAUHEHUN.

MpumeyvaHue — lMpu NpoBepKe UCTIPABHOCTM NIMHUM CBA3W U JaT4yuKa METOAOM MPO3BOHKW», BO
nsbexaHve Bbixoaa npubopa 13 CTposi, CneayeT MCNosb30BaTh YCTPOMCTBA C HANPSHKEHUEM NUTaHWS
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He Oonee 4,5B. lNpu 6onee BLICOKMX HaNpPsPKEHMSIX OTKIIOYEHME CBs3en OT npubopa nepen
NPOBEPKON NMUHWI ABMsSieTCst 06s13aTeNbHbIM.

8.1.3 lNpokoHTponmposaTe OPMMPOBAHNE CUrHAMOB YNPaBMSIOWMX 3aNOPHO-PerynmpyroLLmMMm
KrnanaHamu B KOHTypax OTOMNIeHusi n ropsidero BogocHabxeHns. O Bbigaye curHanos ynpasneHust Ha
K3P curHanusupytoT cBeToamnoabl Ha NMLEBON NaHenu npudopa:

— curHan Ha K3P koHTypa oTtonneHus — ceetoguoabl «OTOIM.»:
CBETOAMO «+» — OTKPbITUE, CBETOAMOL, «-» — 3AKPbITUE KNanaHa;

— curHan Ha K3P koHTypa ropsiyero BogocHabxeHusi — ceetoamoabl «MBCx:
CBETOAMO[ «+» — OTKPbITUE, CBETOAMOL, «-» — 3aKPbITUE KnanaHa.

3acBeTka CBETOAMOA0B OCYLLECTBSETCA HA BPEMSA AENCTBUS yNPaBsoLLEero curHana.

8.1.4 PykoBoAcTBysCb ykasaHusMu n.n. 5.3, 5.4, npousBecTn NpocMOTp 3afaHHbIX paboumx
napameTpoB npubopa M npu HeobxoAMMOCTM MNepenporpaMmmypoBaTb WX B COOTBETCTBUM C
3KCnyaTauMoHHbIMU TPeBGOBaHNAMMU.

Mpn npocMoTpe 1 NporpaMMnpoBaHuK pabounx NnapaMmeTpoB y4ecTb CrieaytoLLee:

1) B napametpe Y- {lgonyckaeTca 3agaHne TOMbKO MOMOXUTENbHbBIX 3HAYEHWIA.

2) B napametpe P-0!{ sapaHHbIl KOO OOMKEH COOTBETCTBOBATHL TUMY MCMOMb3YeMbIX TepMo-
npeobpasoBaTtenen.

3) B napametpax F-I {.F-IM ncxogHble 3HaueHnst OormxkHbl BbiTb yCTaHOBMEHbI paBHbimy OOL
3apaHve ApYrux KOPPEKTUPYIOLLMX 3HAYEHWH JOMKHO BbiTb TEXHUYECKU 06OCHOBAHHbIM.

4) B napametpax F-[15, F-O7, F-09v F- { { sHaueHus «nonockl dpunbTpa» HeobxoaMMo 3afaBath B
COOTBETCTBMM C YKa3aHWUSMU, U3MOXeHHbIMU B N. 5.2.3.2. Ecnu pacyeT «nomockbl unbTpa» Ans
COOTBETCTBYIOLLETO kaHana KOHTPOss TemMnepaTtypbl Mo Kakum-nubo npuurHam 3aTpyaHUTEneH, To ee
3HaYeHMe PEeKOMEHAYeTCs yCTaHaBnMBaTh C 3aB€AOMbIM 3anacoM. CriefyeT NOMHUTb, YTO CIULLKOM
y3kas «noroca unbTpa» MOXET 3HAUUTENbHO 3aMeaUTb peakuuio npubopa Ha GbicTpoe
(pakTUyecKoe N3MeHeHUe BXOAHOrO napamerpa.
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5) B napametpax A-0 { n R-04 gorxHbl BbiTe 3a4aHbl 3HAYEHUs!, OTIIMYHBLIE OT HyNs. MckrioveHmne
COCTaBNAOT Crnyyaun, Korga Mo KakMm-nvbo npuunHam paboTy BbIXOAHbLIX pene, YnpaBnsitowmx
cooTBeTCcTBYOWMM K3P, Heobxogmmo 3abnokvpoBaTb. Hanpumep, ecnu npubop ucnonb3yeTcs
TONMbKO AN YNpaBMeHUst KOHTYPOM OTOMMEHWsl, TO perynatop koHTypa IBC uenecoobpasHo
OTKIIOYMTL ycTaHoBkon B napametpe A-OY sHayenwns, pasHoro D000,

6) B napametpax A-19 n A-0& Takke fomkHbl 6biTh 3a4aHbl 3HAYEHUS!, HE PaBHbIE HYMHO, TaK Kak
B 3TOM Cyyae, B COOTBeTCTBMM C chopmynon (1) n. 4.5, umnynecel ynpasneHus K3P dopmupoBaTtbest
He GyayT.

Mocne nporpamMmmMupoBaHust pabounx napameTpoB NpMGop roToB K AarnbHellen paboTe.

8.2 PekomeHgaumu no Hactpouke NMNUO-perynsatopoB

8.2.1 lMepen Havanom HacTpoukm cooTBeTcTBytlowero [MU[-perynatopa 3agate Ans Hero
B NpuGope crnegyoLyme 3HaveHnst pabounx napaMmeTpos:

— 3HayeHue napameTpa S pasHbim OO £

— 3HaueHue koaduumeHTa t paeHbIm T,
3HavyeHue KoaddpuumeHTa K pasHbiv OO0 #

— 3HayeHue 30Hbl HeYyBCTBUTENbHOCTY paBHbIM OO L.

8.2.2 Mocne 3apgaHusi ykasaHHbIX paboynmx napameTpoB MNEepeBecTU Mpubop B pPeXuM
«PerynupoBaHne» ¥ KOHTPONMPOBAaTb XapakTep W3MEHeHWst TemnepaTypbl B KOHType npu ee
perynmpoBaHuu.

MocTeneHHo yBenuuuBasi 3HadeHve koadpduumeHTa K, AoOUTbCS BO3HUKHOBEHUSI B KOHTYpe
perynupoBaHusi nepnoamyecknx konebaHnin TemnepaTtypbl, NPOMCXOAALLMX BOKPYT 3a4aHHON yCTaBKM.

8.2.3 PaccunTatb 1 ycTaHOBUTbL B Npubope 3HaveHune koaddumumeHTa K npumepHo pasHbiM 60%
OT BENUYMHBI, MONy4eHHoN no n. 8.2.2. lNepexogHon Npouecc perynupoBaHus TemnepaTtypbl Npy 3TOM
OOIMKEH MMETb anepuoan4ecKnii XxapakTep.

Ecnun npu Bo3geicTBMM BO3MyLLa@lOWmMX (DAKTOPOB B KOHType HabniogaeTcs BO3HUKHOBEHWE
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3aTyxawowmx konebaHuii TemnepaTypbl, TO CrlaxuBaHWe WX crnegyeT MPOU3BOAUTL MOCTENEHHbIM
yBenumyeHneM KoadduumneHTa t.

8.2.4 Tlo OKOHYaHWM HaCTPOWMKW YCTAHOBUTL AOMYCTUMOE AN AAaHHOTO KOHTYpa 3HaYeHue 30HbI
HeYyBCTBUTENbHOCTU PeryrnmpoBaHus no Temneparype.

8.3 YTOYHeHMe HaCTpPOMKMU perynsaTopoB

8.3.1 B npouecce paboTbl AN [OOCTUXKEHUS ONTMManbHOrO KayecTBa PeryrvpoBaHus
TemrnepaTypbl B KOHType oOTonneHns unm B KoHType [BC MoxeT noTtpeboBaTbCcs W3MeHeHue
3afaHHbIX ANA COOTBETCTBYIOLIEro perynatopa napameTpoB HacTpovikn — S, K n 1. ViameHeHune
AaHHbIX NapamMeTpoB OCYLLECTBMNAETCA Ha OCHOBE aHanmaa nepexogHoro npowecca, Nony4eHHoro npu
perynupoBaHuy TemnepaTypbl ¥ AaHHbIX, U3NOXEHHbIX B N. 4.5.

Hwxe npuseaeHbl Hanbonee pacnpocTpaHeHHbIe Crlydan OTKIIOHEHUS NePeXoAHOro npoLecca ot
ONTUManbHOTO PEryniMpoBaHNs N pacCMOTPEHbI BO3MOXHbIE MPUYMHBI, BbI3bIBAOLLME VX NOSBIIEHME.

8.3.2 T[locne BKMHOYEHUs YCTAHOBKM HabngaeTcss 3HAYUTENBHOE MepeperynvpoBaHue
TemnepaTtypbl C MOCMEAyLWMMN ANUTENbHLIMU Crabo3aTyxalowmnMmn KonebaHWsM1 OKOMo YCTaBKU.
XapakTep nepexofHoro npotecca rpaduyeckm npeactaBneH Ha pucyHke 8.1.

1,°C 4

T e —— X\ — —

yer.

~Y

PucyHok 8.1
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Bo3MOXHbIe NPUYUHBI.

1) 3aBbiweHO 3Ha4YeHune koadpduumneHTa ycunenus K. B aTom crniyyae gaxe He3HauuTernbHoe
paccornacoBaHue no TemnepaTtype NpuBOAUT K (hOPMMPOBaHMIO UMNynbCa ynpasrneHus 6onbLuon
AnuTensHocTu (B cooTBeTCTBUM C chopmynon (1), cm. n. 4.5: D; = 2,5:-K-(E; + ©-AE;).

Mpu aTom K3P BCce Bpemsi «npockaknBaeT» MUMO TpebyeMOoro onTMMarnbHOMO NMOSNOXEHUSI.

2) 3aHmxeHO 3Ha4YeHue KoadpduumeHTa t. ECnm ckopocTb M3MeHeHus paccornacoBaHus AE;
CMULLKOM Benwuka, npubop BOMM3N ycTaBkM AOMKEH hopMMpoBaTb TOPMO3SILLME WUMMYNbChI, T. €.
HaunHaTb 3akpbiBaTb K3P, HeCcMOTpsa Ha To, YTO Tekyllas TemnepaTypa BCe elle MeHbLUe YyCTaBKW.
Ecnn atoro He npoucxoauT, HeobGXoAMMO YBENMuUUTL 3HayeHue koadduumeHTa T, 4TO npuaacT
konebaHmsiM TemnepaTypbl 3aTyxalolmid xapakTep U 3acTaBuT npubop nydlle pearMpoBaTb Ha ee
pe3kve U3MEHeHWs.

3) 3aHuxkeHo 3HavYeHue napameTpa S. Ecnu B npeagenax 3agaHHOro napameTpa «S» BennynHa
AE; okasbiBaeTcs meHble 0,1 °C, npubop cuutaeT ee paBHOW Hynt. B aTtom cnyyae nepectaet
pabotatb AuddepeHumansHas coctaensowas [NAO-perynatopa, npusHakoM Yero sBnsieTcs
OTCYTCTBME peakuun npubopa Ha usmeHeHue KoadpduumerTa t. Bo nsbexanne gaHHoro ssneHws
3HayeHve napameTpa S crneayeT yBenuuuThb.

8.3.3 lepexogHon npouecc HOCUT BSAMNOTeKywMn xapaktep. [lpy 9TOM perynupyemas
TemrepaTypa HeonpaBAaHHO MeANEeHHO [OCTUraeT 3afaHHOW YCTaBKM M Tak Xe MeaJIeHHO
BO3BpallaeTcsd K Heil nocne BO3MyLlaloLWero BO3gencTBUs. Xapaktep npouecca rpaduyecku
npeacTaBneH Ha puUcyHke 8.2.

MpuunHa Takoro xapakTepa MepexodHOro mnpoLecca 3akMioyvaeTca B SABHOM  3aHWXKEHUW
KoadpdmumeHTa ycunerus K. B pesynbtaTe, HECMOTPS Ha HanUune 3HaYUTENbLHOIO PaccornacoBaHus
E B dopmyne (1) n. 4.5, onuTenbHOCTb YNpaBnsoOLLEro MMMyfnbca OKa3blBaeTCA HEeAOCTaTOYHOW,
YTOObLI €ro KOMNEeHCMpPoBaTb.

8.3.4 lpu BbIXOAe Ha 3agaHHOe 3HaveHue TemnepaTypa pacTeT He MMaBHO, a PbiBKAMW, YTO
CTaHOBUTCS 0COBEHHO 3aMeTHbIM BONM3M ycTaBku. XapakTep npouecca rpadmyeckv npeacTaBrieH Ha
pucyHke 8.3. [lpuumHOW Takoro SBMEHUS MOXET CMyXWTb HeobOCHOBaHHOE YBenunyeHve
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Ko3achuLMeHTa T, B pe3ynbTaTte Yero npubop Aaxe Mpu He3HaYUTENbHOM U3MEHEHUM BeNWUUHbI AE;
CUMbHO MEHSIET ANUTENBHOCTb (a8 MHOMAA W MOMNSIPHOCTL) YNPaBASHOLLMX MMMYbCOB.

T,°C 4 T,°C A

Tycr. _________________ Tvcr ________

,C t,c
PucyHok 8.2 PucyHok 8.3

8.3.5 OnTumanbHbI BbIGOP KO3(PMLMEHTOB HACTPOWMKN perynstopa no3BonsieT MakcuMarbHO
ObICTPO M npakTuyeckn 6Ge3 nepeperynmpoBaHWsA TemnepaTtypbl BbIBECTU OOBEKT Ha 3afaHHyto
ycTaBKy. Xapaktep nepexodHoro npowecca rpadmyecku npeacTaBneH Ha pucyHke 8.4.

MpusHakamn npaBunbHOro BbliGopa KO3(MULIMEHTOB perynsatopa sBrseTcs nnaBHbii (6e3
PbIBKOB) POCT TEMMNepaTypbl Y Hannyne TOPMO3SALLMX MMMYMbCOB NPU NOAXOAEe K YCTaBKe Kak CHU3Y,
Tak un ceepxy. [pu HanMuum B nepexogHoM npouecce HebOoMbLIOro nepeperynupoBaHns U BbicTpo
3aTyxallmx konebaHui cnegyer HEMHOro yMeHbLWUTb 3HadeHve koadduumeHta K, ocrasus
ocTarnbHble napameTpbl 6e3 N3MeHeHN.

| J

Ll
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PucyHok 8.4

8.4 Pexxum apanTMBHOW HaCTPOMKU perynsaTopoB npubopos B kopnyce L7

Pexum apanTMBHOM HacTpOWKM KaHamoB perynvpoBaHus oTonneHuss u [BC  moxeTt
yCTaHaBNMMBaTLCSA HE3aBMCUMO LA KaXOoro perynstopa B napametpe A-07.
B pexvme aganTMBHOM HacTpoKrku npubopa, B npouecce paboTbl, BbINOMHAETCA HEMNpepbiBHbIN
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pacueT Tpebyembix napameTpoB perynsTopa, a napametpbl A L.AB He okasbiBaOT BNMSIHUA Ha paboTy
perynsiTopos.

BpemeHHble XxapakTepucTuKM perynsatopa B peXume afanTUBHOW HacTpOWKu ycTynawT
XapaKTepUCTMKaM, KOTOpbleE MOXHO MOMyYUTb B PEXUME PYyYHON HacTpoiiku. [loaTomy pexum
afanTMBHOW HacTPOWMKWU perynsitopa pekoMeHayeTcsi MpUMEHsATb, ecnn B npouecce paboTbl 06bekT
perynupoBaHns 3HaunTernbHO M3MEHSET CBOM MapameTpbl (MOCTOSHHYK BpeMeHW M KoadpuumeHT
nepegayn 3agBwkKu).

B pexume apanTMBHOM HacTpPOWKM 30HA HeEYyBCTBUTENMbHOCTU Gonblue unv paBHa OZHOMY
rpagycy, aaxe ecnu B napametpax U i2, f (3ycraHosneHo sHaueHne MeHee o0gHOro rpagyca.

B pexume aganTMBHON HAcTPOWMKM pekoMeHAyeTCcs ycTaHaBnuBaTb Oonblune (B nATb 1 Gonee
pa3 6Gornblue MOCTOSIHHOW BpPEMEHM ObbekTa perynupoBaHusi) 3HaYeHUs AN NOCTOSIHHOW BPEMEHMU
dunbTpa KaHana u3mepeHus TemnepaTypbl HapyxHoro Bosgyxa (napametp F-OB).  3HaueHus
napamMeTpoB MOCTOSIHHON BPEMEHWU OCTarbHbIX KaHanoB M3MEPEHWUs TemrepaTypbl pPEKOMEHAyeTcs
yCTaHaBnuBaTb B TAKOE 3HAYEHWEe, MpV KOTOPOM LUYMbl U3MEPEHUs TeMMNepaTypbl HE MPEBbILIAIT
0,1°C.

HeobxoaMmbiMu ycroBusMyM Ansi HopmanbHoW paboTbl perynsitopa B afanTMBHOM pexume
ABMSIOTCS:

—  MOCTOSHHas BpeMeHu obbekTa perynupoBaHusi JOMmkHa ObiTb He Bonee 3 MUHYT, T.e. Npu
M3MEHEHUWN TONOXEHUsT 3adBWXKKWM, Yepe3d 3 MUHYTbl, perynupyemasi Temnepartypa [JorbkHa
N3MEHUTbCS HE MeHee YeM Ha 63 % OT BenUYMHbI UBMEHEHUSI [0 YCTaHOBMBLLETOCS 3HAYEHUS;

—  KO3(hMLUMEHT nepedayn 3agBwbkKM LOJDKEH HaxoguTcs B guanasoHe ot 0,7 cex/°C go 20
cek/°C, T.e. Mpu BKMoYeHUM 3adBwkkM Ha 0,7 cekyHObl, perynvpyemasi Temnepartypa [OfKHa
M3MeHuTCst He Bornee, YeM Ha OavH rpadyc, a Npu BKIYEHUN 3aaBWKKU Ha 20 cekyHa, perynupyemas
TemnepaTypa [OJKHA U3MEHUTCS He MeHee, YeM Ha OAUH rpagyc.
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9 TexHuyeckoe obcnyxumBaHue

9.1 Ob6cnyxuBaHue npubopa Npu 3KCrnyaTaumMm COCTOUT M3 TEXHMYECKOro ocMoTpa npubopa,
KOTOPbIN JOIHKEH MPOBOAMTCSA OBCNYXMBAIOLWMM MEPCOHANIOM He pexe OfHOro pasa B 6 MecsiueB u
BKItoYaTh B cebs BbINONHEHWe creayoLmx onepauuii:

— O4UCTKy Kopryca npubopa, a TakKe €ro KNeMMHUKOB OT Mbifk, FPSi3U U MOCTOPOHHUX
npeaMeToB;

— MpOBEepKy ka4yecTBa KpenneHus npuéopa K LUTY ynpaBrieHus:;

— MPOBepKy KayecTBa MOAKIMOYEHUS] BHELLIHUX CBsi3el K kremMHukam. OBGHapyXeHHble npu
OCMOTpE HefoCTaTkn credyeT HeMeAnNeHHO YCTPaHATb.

9.2 Mpu BbINONMHEHMU PaboT Mo TexHudeckomy obcnyxusaHuio npubopa cobnopatb Mepsbl
6e30nacHOCT, N3NOoXeHHbIe B pasgerne 6.
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10 MapkupoBka

Mpu U3roToBREHWUN Ha NPMBOP HaHOCSATCA:

TOBapHbIN 3HaK NPeAnpUATUS — U3rOTOBUTENS;

ycrnoBHoe 0603HaveHre npmbopa;

3Hak cooTBeTcTBUSA No ACTY 2296 (ans ceptuduLmpoBaHHbIX NPUGOPOB);
3HaK COOTBETCTBUSA TEXHUHECKUM pernaMmeHTam;

cTeneHb 3awmThl no ACTY EN 60529;

knacc anektpobesonacHocty no ACTY EN 61140;

POA, NUTAOLLEro TOKa U HOMUHANbHOE HanpshXeHue nNuTaHus, B;
HOMUHanbHas notpebnsemasi MOLWHOCTL, B A;

3aBOACKON HOMEp MO CUCTEME HyMepaLvu NPeanpuaTUa-u3rotoBUTens (LUTPUX-KOA);
MeCSIL, U roA, BbiNycka (3anoxeHbl B LUTPUX-KoAe);

CXema MNOAKITIYEHUs;

MOSICHAOLLME HaANWCH.

Ha notpebutenbckyto Tapy HAHOCUTCS:

TOBapHbIN 3HAaK U aapec NpeanpuUATUS-N3roTOBUTENS;

HanmeHoBaHue npubopa;

3aBOCKON HOMEP MO CUCTEME HyMepaLun NPeanpUSTAS — U3roToBUTENS (LLTPUX-KoA);
MEeCSIL| U oA, Bbinycka (yrnakoBKm).
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11 TpaHcnopTupoBaHue U XpaHeHue

Mpnbop AormKeH TpaHCNOPTUPOBATLCSA B 3aKpbITOM TpaHcrnopTe noboro Buaa. KpenneHuve Tapbl
B TPaHCMOPTHbIX CPeacTBax crnedyeT Mpou3BOAMTL COFMAacHO MpaBwunaM, [AeNCTBYIOWUM Ha
COOTBETCTBYIOLLMX BUAax TpaHcnopra.

TpaHcnopTupoBaHne npubopoB [AOMMKHO OCYLLECTBMATLCA MpU TemnepaType OKpYXaloLero
BO3ayxa oT MuHyc 25 no +55 °C ¢ cobntogeHnem mMep 3aluThbl OT yAapoB 1 BUBpaLuuii.

[MepeBo3ky cnegyeT OCYLLEeCTBNATb B TPAHCNOPTHOM Tape MOLWTYYHO UMK B KOHTENHepax.

Mpnbopbl 4OMKHBI XPaHWUTBECA B Tape U3roToBUTENS NMPpU TeMnepaType OKpyXXatoLlero Bosgyxa ot
5 go 40 °C B oTannuMBaeMbIX XpaHunuwiax. B Bo3gyxe He AOMKHbI MPUCYTCTBOBATb arpeccuBHble
npumecwm.

Mpunbop cnepyeT XxpaHUTb Ha cTennaxax.

12 KoMnneKkTHoOCTb

Mpu6op 1 wr.
MacnopTt 1 ak3.
PykoBoacTBO Mo akcnnyaTaumn 1 k3.
[apaHTUiHBLIV TanoH 1 ak3.

MpumeyaHue — N3rotoBuTenb octaBnsieT 3a coboi NpaBo BHECEHWUS AOMONHEHWUI B
KOMMNEKTHOCTb n3genus. MNonHas KOMNNEKTHOCTb YKa3blBaeTcsi B nacrnopTe Ha npubop.
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MpunoxeHue A

Cxema cucTtembl otonneHusa u 'BC

(cnpaBo4Hoe)
Tnapy»(.
/7 81 (Tuapyx. WM Trp) K3P oron.
Bx‘§ Q"“"') OBEH TPM32
8.3 (Torn) K3P IBC
8x.4 (Trec)
Trec K3P IBC
N

npsimasi BoZa

KoHTyp ropsuero Tenno-
BOZIOCHAOXEHMs!

06MEHHUK |———————————————

obparHas Boga

(Y _—

Hacoc MBC

Toron. K3P otonnenus (~
Il =

Tenno-

KoHTYp oTONAEHNA || | ovennnc

npsimas Boga

IF=g=1

HAacoC OTon/IeHust

5,  —
Toﬁp_T obparHas Boga
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Mpunoxexuve b
FaGapuTHbIe U YyCTaHOBOYHbIE pa3Mepbl Nnpubopa

(cnpaBo4Hoe)
NULEBas naHesnb wura

5 ¢ukcaropel S~

L/
f

8

. >18

\

‘\
1

111

I e [T
| |
\ f:,l::_:»l L !
145 %
/
‘\‘&

PucyHok B.1 — F'a6apuTHble n yctaHoBOYHble pa3amepbl OBEH TPM32-1114
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dukcaTopbl

JiileBasi naHesb WyTa

138

cooo000o

144

PucyHok B.2 — F'a6apuTHble n yctaHoBOYHble pa3amepbl OBEH TPM32-1147
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Bua c3agn Bug cnepeaun

Sl

Bwug, cBoky

YnnoTHeHue

Pa——

[

13

102

135

10,8

r ||

3

PucyHok B.3 — Paamepsl OBEH TPM32-11l4, ycTaHOBNEHHOro B WUT TONWMUHON 3 MM
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Bug c3agu Bug cnepeam

Bua cboky
—
®
¥ |8

A

B { E!ET,LA <

11 169 6 58 '

43

3 ~2,5

PucyHok 6.4 — Paamepbl OBEH TPM32-Lll7, ycTaHOBNEHHOTO B WUT TOJNLMHON 3 MM
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MpunoxeHue B
CxeMbl nogknovyeHus npudopa
(cnpaBo4Hoe)

[1]2]3]4]s5]6]7]8]9]10]11]12][13]14]
15]16]17]18[19]20]21]22] 23] 24] 25| 26] 27 28] 29

OBEH TPM32-1lLi4

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 coeauHutenen OBEH TPM32-1114
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I I ? Ui K3p
k3P I:: k3P !::
1

|
[ T
(1123745167819 10[11[12[13]14]

orkp.  3aKp. 3aKp. oTKp.
K?(3Pomn4 K3Prec

[15[16]17]18]19]20]21]22] 23] 24] 25]26]27] 28] 29]
-

Bnokvposka peaakTMpoBanms

[Jletb/Ho4b napameTpos
Tuapyx. Tuﬁp. Toron. Trec
TC TC TC TC

30[31[32[33[34[35[36]3738]39]40(41[42[43] 44

[45]46]47]48]49]50]51[52] 53] 54]55]56] 57] 58]

CETb RS+ RS-
PucyHok B.2 — Cxema nogkniouyeHns OBEH TPM32-1li4
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Unur.

Py S—
K3pP 1 Thapyx.
2
1 q (2 JKst"' I H
N
I w ToﬁpaT.
K3P fé\ OTKp.
N4 1,
f\ BC
B q J 10 3aKp. Toron.
: — 7 H

3anmcs [

Trac

;

T°C

[eHb (otkn.)/ I/_

Houb (BKn.)

N

BRERRRE®O®®®
PORRBERPYEIBE®

BORPAOPELO®@V

SISISIBIBISIBIE

OBEH TPM32-1117 % oeTh

—

B ——
RS-485

PucyHok B.3 — Cxema nogkniovyeHua OBEH TPM32-117
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Cerb RS-485 Apantep AC3M
[

| DRB9
Mpu6op OBEH TPM32-LLI14.RS | |
A Lenb  [Kou Kon| Lenb
e |Kon B RxD i — 2 RxD
RSt |57 DTR — 4 DTR
RS— |58 RIS |7—7 RTS
GND (55 GND
Mpu6op Nei TxD 33 TxD
K 9BM
MpuGop OBEH TPM32-LL14.RS
L =
Cetb 220 B 50 Ty
Llens Ko N =
RS+ |57 | ]
RS- [58
[
Mpubop Ne64 1o

PucyHok B.4 — Cxema nogkntoyeHns OBEH TPM32-1114.01.RS n OBEH TPM32-1114.03.RS
K aganTtepy cetun OBEH AC3M
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Apantep AC4

Cetb RS-485

[
MpuGop TPM32-X.XX.RS | | ks weh, MK
Lenb [Kow Kou| Llenb
Lienb B \écf ;:; \I/;"i
= o X B
GND [ 4 |—] 4 [ GND
Mpu6op Nel
pubop USB
Ve Muranue
Dx+ |e— 458
Npu6op TPM32-X.XX.RS Dx-_|e—q; usB Nk
GND
Llenb —l
RS+/A
RS-/B
Mpubop Neb4 : :

PucyHok B.5 — Cxema nogkntouyeHns OBEH TPM32-11i14.01.RS n OBEH TPM32-1114.03.RS
K agantepy cetn OBEH AC4

55



MpunoxeHue I'
3apaHue napaMeTpoB OTONUTENbHbLIX rpacuKkoB

(cnpaBo4yHoE)

.1 Tpadukm Tym.omn = f(THapym) n Toﬁp.max = f(THapy)K) nn TyCT.OTOI'I = f(Tnp) n Toﬁp.max = f(Tnp)‘
obpabaTbiBaeMble NPUGOPOM MpU 3KChnyaTauuu, B O6LLEM Criydyae NpeacTaBnsitoT COBOM KyCOYHO-
JNIMHEeWHble PyHKUMM C AByMsi Toukamu usnoma («A» u «B»), napameTpbl KOTOpbIX 3ajatoTcs
ronb3oBaTenem (He3aBNCMMO AN KaX40ro Tuna rpaduka) npy nporpammmpoBaHnn npubopa.

.2 Mpumep rpadmka Tycr.oron = f(Tuapyx) NPpUBEAEH Ha pucyHke M.1.

T,°C 4

Tycr T [ |

K3P+ 4
BKJI.
OoTKN.

t,c

K3P— & vmnynbCchl TOPMOXEHUS
JMIYBCH TOPMOXEHAR
BKJ.
oTK.

PucyHok I'.1
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[na nonHoro 3agaHua napameTpoB rpaduka Monb3oBaTesio AOCTAaTOYHO 3aHecTM B MaMsiTb
npvbopa koopAMHATLI TOYeK ero nanoma «A» v «Bx» (T. e. B JaHHOM cryyae 3afaTh AN KaX4on TOUKU
3HauyeHne TemnepaTypbl Hapy)XHOro BO34yxXa M COOTBETCTBYIOLLEE €My 3HayeHue YCTaBKu
TemrepaTtypbl B KOHTYpe OTONSIeHUs!).

3agaHne koopauHaT Tovek um3noMa  rpadmvka  Tycroon = f(Tuapyx) MPOM3BOAMTCA  Mpw
nporpammMmupoBaHuu napametpos L-I { - -4 npuGopa.

Mpy aToM Ans ToukM u3noma «Ax» 3HadeHve Temnepatypbl Tuapx (A) 3agaetca B napametpe U-
I'{ a snaveHnve yctaBku Tyer.omon (A) — B napametpe U-02.

[Ons Touku nsnoma «Bx 3HaveHve TeMnepatypbl Tuapyx (B) 3aaaetcs B paboyem napametpe L-{17,
a 3HaveHue ycTaBku Tyeromon (B) — B Napametpe U-OY.

Mpn 3apgaHnm napameTtpoB rpadvka Tycroron = f(Tuapyx) AOMMKHO coBNOAATLCS BbINOMHEHUE
CneayroLmx YCroBuii:

— 3HayeHne Tapyx (A) BOMKHO BbITb GonbLue 3HaYeHUS Tuapyx. (B);

— 3HayeHmne Tycr.oron (A) AOMMKHO ObITb MeHbLUE 3HAaYeHUS Tyer.oron (B);

— yctaBkn Tycroron.(A) M Tycroron (B) AOMKHBI MMETb MONOXUTENbHblE 3HAYEHUS U ObITb He
meHee 10,0°C.

.3 Cnocob 3apaHus koopauHaT AnsA Toyek manoma rpaduvka Tespmax = f(Tuapyx) @aHanormuex
N3MI0XKEHHOMY B M. .2, HO NPOVU3BOAMTCS NPU NMporpamMmMmupoBaHuy napametpos L-I5 - Li-08.

Mpy aTOM 3HayeHue TemnepaTypbl Tupyx (A) 3agaetcs B napametpe U-15, 3HaueHve
ycTaBku Tospmax (A) — B napameTpe U-Ih; 3HaueHne Tyapy (B) — B napametpe Y-07, sHaueHne Toopmax(B)
— B napameTpe U-0F.

.4 Tpn HeobXoAMMOCTU WCMOMbL30BaHWS B cUCTeMe oTonuTenbHoro rpadmvka Tyeroron= f(Tnp)
3aflaHvie KOOPAMHAT As TOYeK ero M3noma npou3BOAMTCS Npy NporpaMmupoBaHum napametpos H-I0 {
-U-IM.

Mpumep rpadmka Tycr.oron = f(Trp) MPMBEAEH Ha pucyhke IM.2.
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TycT.oTon. = f(Tnp.)

PucyHok .2

MMpn aToM ANa To4kn usnoma «A» 3HadeHne Temnepatypbl Tnp (A) 3agaeTca B napametpe U-01,
3HaveHne ycTaBkn Tycroon (A) — B napameTtpe U-02. [ina Toyku n3noma «B» 3HaveHve Temnepatypbl
Tnp (B) 3apaeTcsa B paboyem napametpe U-03, a 3HayeHne ycTaBku Tycromon (B) — B Napametpe U-04.

Mpn 3apgaHum napameTpoB rpaduka Tycroron = f(Tnp) AOMKHO cobGMOAATLCA BbINONHEHUE
cneayoLwmx yCroBui:

— 3HayeHune Tnp (A) OOMKHO BbIThb Bonblue 3HaYeHus Tqp (B);
— 3HayeHne T ycroron (A) AOMKHO ObiTb Gonblue 3Ha4eHUs Tycroon (B); ycTaBkM Tycroron (A)
N Tyeroron (B) AOMKHBI MIMETH NONOXUTENBHBIE 3HAYEHUs 1 ObITb He MeHee 10,0°C.

.5 3apaHne koopauHat Ans Todek nsnoma rpaduka Tosp. max = f(Tnp) @aHANOMMYHO USNOXKEHHOMY
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B n. .4, HO Npou3BOAMTCS Npu NporpaMmupoBaHun napametpos U-5 - U-IH. Mpu atom 3HayeHuwe
Temnepatypbl Tn, (A) 3agaetcs B pabouem napametpe U-[19, a 3HaueHue ycTaBkM Tospmax(A) — B
napameTpe U-0& n 3vaueHve T, (B) 3apaetcs B napametpe U-7 a 3HayeHve Tospmax (B) — B
napametpe L-0F.
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Mpunoxexue [
Mporpammupyemble napameTpbl npw60pa
(cnpaBo4HOE)

BHumaHume! 3anpeu.1aeTc;| N3MEHATb NapamMeTpbl C LLIVId)pOM, He onucaHHOM B [AOaHHOM
rlpVIJ'IO)KeHVIM, N yCTaHaBIMBaTb 3Ha4€HUA NapaMeTpoB BHE yYKa3aHHOIo guanasoHa.

Ta6nuua [.1 — MapameTpsbl rpynnbi «y»

LWndop Ovana3oH 3aBoackas
HasHauyeHue napameTpa o
napameTpa 3Ha4YeHUn ycTaHOBKa

3HayeHune TemnepaTypbl Thapyx(A)
U0t |rpaduka Tyeromon™ f (Thapyx) -50,0...199,9 °C omen
mnn Ty (A) rpadomka Tyeroron = T (Trp)

3HayeHne ycTaBku Tycroron (A)
u-ne rPaCbV'Ka Tch.omn =f (THapv>K) 010’0"'199'9 °C o
MK Tyeroron = f (Trp)

3HaveHne Temnepatypbl Tyapyx(B)
U'UH FPaCbVIKa TVCT.OTOI'I= f (THapyx() -50,0199,9 oC .Egﬂ
nnu Ty (B) rpadmka Tyeroron = f (TNIP)

3HauveHne yctaBkh Tyeroron (B)
y-od rPaCbV'Ka Tch.omn =f (THapv>K) 010,0..199,9°C 030
MK Tyer.oron = f (Tap)

3HaveHne Temnepatypbl Tyapyx(A)
y-s rpadmka Tosp.max= f (Tuapyx) -50,0...199,9 °C OoBO
unu Tpp (A) rpadomka Tosp.max =  (Trp)

60




OkoHuYaHue Tabnuubl A1

LWndp H OunanasoH 3aBopackas
a3HavyeHue napameTpa o
napameTpa 3HaYeHUn ycTaHOBKa

3HayeHue yctaBkun Tobp.max (A) o

t-i6 rpacomka Tosp.max = f (Tuapyw) WM Tospmax = F (Trp) 010,0...199,9°C 0380
3HayeHune TemnepaTypbl Thapyx(B)

u-gi rpadmka Tosp.max= f (Tuapyx) -50,0...199,9°C 2.0
mnn Ty, (B) rpadomka Tospmax = f (Trp)
3HayeHue ycTtaBkun Tobp.max (B) o

L-o8 rpacomka Tosp.max = f (Tuapyw) WM Tospmax = F (Trp) 010,0...199,9°C L
BenvuunHa casura rpadvika Tyeroron = f (Thapyx)

u-09 unu rpaduka Tyeroron = f (Trp) B HOYHOM pexume -20,0...020,0°C onen
paboTbl CUCTEMBI
3HauveHue ructepesnca A npu BbINOMHEHUN pexuMa o

u-a no n. 4.3 (TONbKO NOMOXUTENbHbIE YMcna) 000,1...010,0°C oo
3HauveHne ycTaBkn Tyr.rec B KOHTYPE ropsivyero o

b-i BOAOCHaBXeHWs! 010,0...199,9°C oo
3HauveHue 30Hbl HEYYBCTBUTENBHOCTU o

u-e B KOHTYpe ropsiyero BogocHabxeHuns 000,0..010,0°C oo

I g 3HauveHne 30Hbl HEYYBCTBUTENBHOCTU B KOHTYpEe 000.0...010,0°C o

oTonneHuna
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Ta6nuua [1.2 — MapameTpbl rpynnbl «P»

Wndp Tun H OwnanasoH 3aBoackas
a3sHa4yeHue napameTpa o
napameTpa Kopnyca 3Ha4YeHUn yCTaHOBKa
Tun BXoaHbIx TC: xx.0
—TCM Wiq = 1,426 xx.01
L4 —TCM Wig = 1,385 xx.02
—TCM Wigo = 1,391 xx.03
— TCM W o = 1,428 xx.04
Twvn BxoaHbIX TC:
POt — TCM50 W1go = 1,426 0000
— TCM50 W1o = 1,385 0001
— TCM50 Wig = 1,391 0002
L7 — TCM50 Wgo = 1,428 0003
— TCM100 W1 = 1,426 0004
— TCM100 Wy = 1,385 0005
— TCM100 Wgo = 1,391 0006
— TCM100 W1 = 1,428 0007
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MpopgonxkeHue Tabnuubl .2

LWndp Tun H .| 3aBopckas
a3HavyeHue napameTtpa | [nanasoH 3HauyeHUN
napameTpa Kopnyca yCTaHOBKa
CkopocTb 06meHa no RS-485: 2
2,4 xbut/c 0
4,8 kbut/c 1
9,6 kbut/c 2
14,4 kbut/c 3
P-ie W 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: i
KOHTPOMs HeT 0
P-13 w7 YeTHOCTb 1
HEYETHOCTb 2
PN L4 Kop cesian npubopa c MK 1t 1t
) L7 KonunuyectBo cTon-6mt He pepaktupyetcs a
P-05 7 Appec npubopa B ceTn RS-485 0...2047 '
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OkKoH4aHue Tabnuubi 1.2

Wndp Tun Ha3HaueHue napameTpa OunanasoH 3aBopackas
napameTpa | kopnyca 3HaAYeHUMn ycTaHOBKa
L4 Pe3epBHbIlt napameTp Ans MoaepHM3aumm He oga
npubopa pepakTupoBartb!
P.IE [nvHa agpeca npubopa [Onsa Modbus He i
w7 B ceTn RS-485: ucnonb3yeTcs
8 but 0
11 6ut 1
P-07 L7 3apepxka otBeTa no cetu RS-485, mc 0...50 {
1 KOcTupoBKa (Npy NOAKMIOYEHHOM B4R B4R
conpotumerieHn 50 unm 100 Om (B
P-E w7z 3aBucumocTy ot P-II {) k kaHany Tuapyx)
2 YcTaHoBKa 3aBOACKMX 3HAYeHUN B2 B

KOH(DUIypaLMOHHbIX NapaMeTPoOB

MpumMeyaHne — Yucno, 3agaHHoe B paspsfax, OTMEYEHHbIX 3HakaMu (XX), AN AaHHOro
paGoyero napameTpa B pacyeT He NPUHMMaeTCsl.
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Ta6nuua [1.3 — NapameTpsb! rpynnbi «F»

Windpp HasHauyeHue napameTpa [Owvana3oH 3Ha4YeHumn 3asoackan
napameTpa yCTaHOBKa
F-Ot KoppekTupytolee 3HaueHNe AN Toapyx -20,0...020,0°C oonn
F-02 Koppektupytouiee 3HaveHne ans Tosp -20,0...020,0°C oogn
F-3 Koppektupytowee 3HadeHne ans Toron -20,0...020,0°C oonn
F-O4 Koppektupytowiee 3HayeHve ans Trec -20,0...020,0°C apon
F-05 3HaueHune «nonockl punstpay ana T, 000,0...199,9°C oaog

rapyx 000.0 — OTKI1.
3Ha4eHne «NOCTOSTHHOM BPEMEHU 0000...0099 0000
F-IB | punbtpar anst Tuep 0000 — OTKN. M=
000,0...199,9°C
F- 3HauveHue «nonockl unbTpa» Ans Teep 000.0 — OTKN. I HH
3HaveHne «NOCTOSIHHOW BpEMEHU 0000... 0099 0000
F-08 dunbtpar anst Tesp 0000 — OTKI1. 0om3
000,0...199,9°C
F-09 3HauveHne «nonockl punbTpay Ansa Torn 000.0 — OTKN. ouoo
3HaveHne «NOCTOSIHHOW BpEMEHU 0000...0099 0000
F-O0 | punetpar 4ns Toon 000.0 — OTKJI. o
000,0...199,9°C
F-{! 3HayeHue «nomnockl punbTpa» Ansa Trec 000.0 — OTKN. I HH
3HaveHne «NOCTOSTHHOM BPEMEHU 0000...0099 0000
F-€ | punbtpars ans Tree 0000 — OTKI. fon3
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Ta6bnuua .4 — NMapameTpbl rpynnbi «A»

Wndp Tun Ha3HaveHve napameTpa OunanasoH |3aBopckas
napameTpa | kopnyca 3HayeHUW, |ycTaHOBKa

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

R-O1 W4,W7 [oronnenus 0000 —K3P ooot

OTKI1.
A2 4,7 3HaveHwue koadpuumeHTa t 0000...0050 onns
’ 0N perynaropa KoOHTypa OTonsieHus

3HaveHne koadppuumeHTa K

A-03 L4, W7 A8 perynaropa KoHTypa OTOonfeHns 0001...9000 G050
Yuncnosoe 3HayeHue S no n.4.5 ons KoHTypa 0000...0010

R-IM 4,7 (rBcC 0000 — K3P oog

OTKIJ1.
R-I5 W47 3HayeHwue koadbcpuumeHTa T Ans perynaropa 0000...0050 s
’ KoHTypa BC

3HauyeHve koadpdpmumerTa K ans perynsitopa

R-LR 4,7 koHTypa IBC 0001...9000 oaen
Pexum perynsaropa: a
— afjanTauus perynsitopa oTkodeHa 0

R-07 7 — BKIOYEHa afjanTtaums perynsropa KoHTypa 1
oTonneHns
— BKINOYeHa agantaums B koHType NBC 2
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MpunoxeHue E
KomaHpbl ynpaBneHus npubopom no cetn RS-485

E.1 KomaHgbl npotokona OBEH
KomaHgbl npotokona OBEH onucaHbl B Tabnuue E. 1

Ta6nuua E.1
KomaHnpa HASH OaHHble [aHHble YTeHun MpumeyaHue
3anucu
O6uwme napameTpbl (HET MHAEKCAUMM)
Mmsa npubopa 0xD681 HeT Ctpoka ASCII, 5 6ant Tonbko
dEv TRM32 YTeHue
Bepcusi npowmBku 0x2D5B HeT ASCII, 5 6ant Vx.yy Tonbko
VvEr X — Homep Bepcuy, yTeHve
YY — Homep nogsepcumn
MpuunHa nocnegHero 0x92ED HeT BYTE: Tonbko
cTapTa nporpaMmbl But 0 — CHxXeHne nuTaHus; yTeHve
npubopa But 1 — BKNtOYEHNE
exit nutTaHus;
Bbut 3 — cTopoxxeBoi
Tanvep;
But 6 — ncyepnaHue cTeka;
BuT 7 — nepenonHeHne
cTeka
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MpoaomxeHue Tabnuubi E.1

Komanga | HASH | [aHHble 3anucu / YTeHus MpumeyaHue

KoHdurypaumnoHHbie napameTpbl cetn RS-485 (HeT uHaekcaumm)
CkopocTb 0xB760 | Byte: 3anuce/YTeHune
obmeHa 0 - 2,4 kbur/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 kbutl/c;

6 — 38,4 kbut/c;

7 — 57,6 xbut/c;

8 — 115,2 kbut/c
Twn koHTpons | OxE8C4 | Byte: 3anucb/YTeHune
YeTHOCTH 0 — KOHTpOnS HeT; Mo ymonuanuio — 0
PrtY 1 — YeTHOCTb;

2 — HEYETHOCTb
Konunuectso 0xB72E | Byte: 0—opuH He pepaktupyetcs
cTon-6ut
Sbit
Appec 0x9F62 | Word_16: ot 0 go 2047 3anuce/YTteHune
npubopa Ecrnv onuHa appeca (A.Len) paBHa 8 6uT, a agpec Mo ymonuaHuo —16
Addr Gonblue 255, To npubop He ByaeT oTBevaTh Ha

ntobble KOMaHdb! B CETU
OnuHa Ox1ED2 | Byte: 3anuce/YTeHune
appeca 0 — 8 bur; Mo ymonuanuio — 0
A.Len 1-—116wur
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MpogonxeHue Tabnuus E.1

KomaHnpa HASH OaHHble | [JaHHble YTeHus MpumeyaHue
3anucu

3apepxka nepegayv 0xCBF5 | Byte: ot 0 go 50 3anucb/YTeHne

KBUTaHLMN Ot 0 go 50 mc. Mo ymonuanuio —1

rS.dL

3anucb amMeHeHun B 0x8403 Het Tonbko 3anucb

EEPROM u nepectpoiika

UART

Aply

Kop nocnepnHen ceteBon 0x0233 | Hert Byte: ot 0 go 255 | Tonbko yTeHune

OLLNBKM Mocne BkntoveHnsa | Koabl owumbok B onucaHumn

n.Err npubopa — 0 npotokona «OBeH»

KoHdpurypaumoHHblie napameTpsbl (MHaekcaums ot 0 go 15)

MapameTpsl rpynnb L 0xAA4C WORD B3anuce/UTeHre

PrmU OnucaHue napameTpoB B
Mpunoxenunn [

MapameTpel rpynnbl P 0x410D WORD 3anucb/UTeHune

PrmP OnucaHue napameTpoB B
MpunoxeHun O

MapameTpebl rpynnbl F 0x7D6F WORD 3anucb/UTeHune

PrmF OnucaHne napameTpoB B
MpunoxeHun O

MapameTpeb! rpynnbl A 0x3A8B WORD 3anucb/UTeHre

PrmA

OnucaHne napameTpos B
MpunoxeHun O
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OkoHyaHue Tabnuubi E.1

Komanga HASH OaHHble [aHHble MpumeyaHue
3anucum YTeHus
OnepaTuBHbIe NapamMeTpbl
M3mepeHHoe 3HaveHne 0xB8DF | Het Float_32 Tonbko YTeHne
Temneparypbl (IEEE 754) MHpeke (B agpece):
0 — HapyxHas
TemnepaTtypa
1 — Temnepatypa o6p.
BOAbI
2 — Temnepatypa
oTOMnneHust
3 — Temnepartypa BC
YcTaBka 0xD713 | Het Float_32 Tonbko YTeHne
«Temnepatypa obp. Max.» (IEEE 754)
SP.h
YcTaBka 0x2FA6 | Het Float_32 Tonbko YTeHne
«TemnepaTtypa OoTONMEHUsI» (IEEE 754)
SP.w
YcTaBka 0x39D8 | Het Float_32 Tonbko YTeHne
«Temnepatypa 'BC» (IEEE 754)
SP.B

Mpumeyanue — lMpu BbinonHeHun komang PV, SP.h, SP.w, SP.B, ecnu pe3ynbtat namepeHus
HEKOPPEKTHbLIN, TO Ha KOoMaHAy Bo3BpaliaeTtcst 3HadeHue NaN ¢ ykasaHveM Tuna WUCKMoYMTESIbHON
cuTyauun B Mnaguuem bavite. KogupoBaHue UCKNMIOYUTENBHBIX CUTYaUMi NpuBedeHo B Tabnuue E.2
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Ta6nuua E.2

CraTyc usmepeHus Koga vckniountensHom cutyaumm ansa komaHg PV,
SP.h, SP.w, SP.B B Mnaguwewm Gante
[aHHble He roToBbI 0xF6
O6pblB gaTymka 0xFD

E.2 KomaHabl npotokona ModBus

[ns npotokona ModBus peann3oBaHo BbINOMHEHUE CrEAYOLWUX OYHKLMIA:

— 03, 04 (read registers), YTeHVe 0QHOrO NN HECKONBbKUX PErUCTPOB;

— 06 (preset single register), 3anucb ogHoro perncTpa;

— 17 (report slave ID), 4TeHne nmeHn npubopa u BEPCUM MPOLLIMBKY.

Ecnu agpec npubopa paBeH Hynto, aAns ModBus 3To LuMpokoBellaTenbHbIi agpec, To npubop
OyneT BbIMOMHATL KOMaHAbI 3anncK, HO He ByaeT OTNPaBNATb KBUTAHLMW HA NPUHATBIE KOMaHAbl. Ha
appeca, 6onbwve 247, npubop pearnposatb He GyaerT.

Onsa dyHkumn 03, 04 npu NOnNbITKe NPOYMTaTb KONMMYECTBO PErncTpoB, NofyyvyaemblX 3a OAMH
3anpoc Gonblie MakcuMarbHO BO3MOXHOIO 3HauyeHusi, Bo3Bpawjaetcsi owwubka 4 (FAILURE IN
ASSOCIATED DEVICE).

Ona dyHkumm 06 npu nonbiTke 3anucaTb PerucTpbl, He nNpegHas3HayeHHble ANs 3anucw,
Bo3BpallaeTca owubka 2 (ILLEGAL DATA ADDRESS), a npu nonbiTke 3anucaTb HegonycTUMble
3HayeHVA B None AaHHbIX, Bo3Bpalyaetcs owmnbka 3 (ILLEGAL DATA VALUE).

Mpun nonbiTke obpalleHns ¢ HoMepaMun He peanu3oBaHHbIX (OYHKLMIA Bo3BpaLLaeTcsa owwmbka 1
(ILLEGAL FUNCTION).

CTpykTypa 3anpoca u oteBeTa ans dyHkumum 17

®yHkuma 17 obecneuvBaeT YTeHne MMeHW nNpubopa n Bepcuio nporpammHoro obecnevexus. B
Tabnuue E.3 npeacraBneH 3anpoc Ha YTeHMe UMeHU 1 Bepcumn NporpaMmmHoro obecneyeHust npubopa
c agpecom 12. OtBeT Ha dyHKUMo 17 npeacTaBneH B Tabnuue E.4.
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Ta6nuua E.3

Anpec DyHKUMA KoHTponbHasi cymma
12 17 Y74
Ta6nuua E.4
Appec DyHKUMA Kon. 6anT AaHHbIX [aHHble 15 6anT KoHTponbHasi cymma
12 17 15 TRM32 VerX.YY Y74

Mpumeuanume — MNonsa X n YY onpeaensoTcs NpeanpusiTueM-n3rotoBUTeNneM.

Ha3sHaueHue pernctpos, ncnonb3yembix ans cpyHkuuii 03, 04, 06, npuBeaeHsl B Tabnuue E.5.
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Ta6bnuua E.5

Komanpa Agp [aHHble [aHHble MpumevaHue
ec 3anucu YTeHus!
pernctpa

O6Lwue napameTphbl

MpuunHa nocnegHero 0x0145 Het Word_16: Tonbko YTeHne

cTapTa nporpaMmbl 0 — cHWxeHue

npubopa nuTaHus;

exit 1 — BKIIOYEHME

nUTaHns;
3 — cTopoxeBon
Tanmep;
6 — ncuyepnaxue
cTeka;
7 -
nepernosnHeHve
cTeka

Kop nocnepHen 0x039B Het Byte: 0...255 TonbKo YTeHne

CeTeBON OLLUMOKK Mocne

n.Err BKITOUEHMS

npubopa — 0
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MpoaomxeHune Tabnuubl E.5

KomaHaa Appec DaHHble 3anucu/yteHus MpumeyaHue
peructpa
KoHdourypaumoHHblie napameTpbl cetu RS485
CkopocTb 0bmeHa 0x03AF Word_16: 3anuce/UTeHune
BPS 0 — 2,4 kbuT/c; Mo ymonuanwuio — 2
1 —4,8 kbur/c;
2 — 9,6 kbut/c;
3 — 14,4 xbutl/c;
4 — 19,2 kbut/c;
5 — 28,8 kbut/c;
6 — 38,4 kbut/c;
7 — 57,6 kbut/c;
8 — 115,2 kbut/c
Twun KoHTpOnSA 0x03B0 Word_16: 3anucb/UTeHne
YeTHOCTH 0 — KOHTpOnS HeT; Mo ymonuaHuio — 0
PrtY 1 — YeTHOCTb;
2 — HeYyeTHOCTb
KonnyectBo cTon- 0x03B1 Word_16: 0—oauH 3anuce/YteHne
out
Shit
3apepxka nepegadn | 0x03B5 Word_16: 0...50 3anuce/UTeHune
KBUTAHLMU 0...50mc Mo ymonuanuio — 1
rS.dL
Apnpec npubopa 0x03B2 Word_16: 1...247 3anuce/UTeHune
Addr Mo ymonyaxuto — 16
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MpogonxeHue Tabnuubi E.5

KomaHnpa Appec OaHHble [aHHble MpumeyaHue
perucrpa 3anucu YyTeHus
3anucb uamMeHeHun B 0x0478 Word_16: 0 Tonbko 3anucb

EEPROM u nepectpoiika
UART

Aply
KoHdurypaumoHHble napameTpbl

MapameTpsbl rpynnsl U 0x0000 Word_16 Banucb/UTeHune

PrmU uU-01 OnuvcaHne napameTpoB
B Mpunoxexun [

MapameTpbl rpynnsl U 0x0001 Word_16 3anucb/UTeHne

PrmU u-02 OnucaHne napameTpoB
B Mpunoxexun [

MapameTpbl rpynnsl U 0x0002 Word_16 3anucb/UTeHne

PrmU u-03 OnucaHne napameTpoB
B Mpunoxexun [

MapameTpsbl rpynnsl U 0x0003 Word_16 3anucb/UTeHne

PrmU u-04 OnucaHne napameTpoB
B MNpunoxexun [

MapameTpbl rpynnsl U 0x0004 Word_16 3anucb/UTeHne

PrmU u-05 OnucaHne napameTpoB
B MNpunoxexun [

MapameTpbl rpynnbl U 0x0005 Word_16 3anucb/UTeHne

PrmU U-06

OnucaHve napameTpos
B MNpunoxexun [
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P-01

MNpoponxkeHue Tabnuubl E.5
KomaHnga Aanpec [OaHHble OaHHble MpumeyaHue
peructpa 3anucu YyTeHus

MapameTpbl rpynnel U 0x0006 Word_16 3anucb/UTeHne
u-07 OnvcaHune napaMmeTpoB B

MpunoxeHun

MapameTpbl rpynnbl U 0x0007 Word_16 3anucb/UTeHne
U-08 OnvcaHune napaMmeTpoB B

Mpunoxenun [

MapameTpbl rpynnbl U 0x0008 Word_16 3anucb/UTeHne
uU-09 OnvcaHune napaMmeTpoB B

Mpunoxenun [

MapameTpbl rpynnsl U 0x0009 Word_16 3anucb/UTeHne
u-10 OnvcaHure napameTpoB B

Mpunoxenun [

MapameTpsbl rpynnsl U 0x000A Word_16 3anucb/UTeHne
U-11 OnvcaHune napaMmeTpoB B

Mpunoxenun [

MapameTpsbl rpynnsl U 0x000B Word_16 3anucb/UTeHne
u-12 OnucaHve napameTpoB B

Mpunoxenun [

MapameTpbl rpynnsl U 0x000C Word_16 3anucb/UTeHne
u-13 OnucaHve napameTpoB B

Mpunoxenun [

MapameTpbl rpynnbl P 0x0100 Word_16 3anucb/UTeHne

OnuvcaHne napaMeTpoB B
MpunoxeHun [
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MNpoponxkeHue Tabnuubl E.5
KomaHnga Aanpec [OaHHble OaHHble MpumeyaHue
peructpa 3anucum YyTeHus

MapameTpbl rpynnel P 0x0101 Word_16 3anucb/UTeHne

PrmP P-02 OnvcaHune napaMmeTpoB B
MpunoxeHun

MapameTpbl rpynnel P 0x0102 Word_16 3anucb/UTeHne

PrmP P-03 OnvcaHune napaMmeTpoB B
Mpunoxenun [

MapameTpbl rpynnel P 0x0103 Word_16 3anucb/UTeHne

PrmP P-04 OnvcaHune napaMmeTpoB B
Mpunoxenun [

MapameTpbl rpynnbl P 0x0104 Word_16 3anucb/UTeHne

PrmP P-05 OnvcaHure napameTpoB B
Mpunoxenun [

MapameTpbl rpynnbl P 0x0105 Word_16 3anucb/UTeHne

PrmP P-06 OnvcaHune napaMmeTpoB B
Mpunoxenun [

MapameTpbl rpynnbl P 0x0106 Word_16 3anucb/UTeHne

PrmP P-07 OnucaHve napameTpoB B
Mpunoxenun [

MapameTpbl rpynnbl F 0x0200 Word_16 3anucb/UTeHne

PrmF F-01 OnucaHve napameTpoB B
Mpunoxenun [

MapameTpbl rpynnbl F 0x0201 Word_16 3anucb/UTeHne

PrmF F-02

OnuvcaHne napaMeTpoB B
MpunoxeHun [
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MNpoponxkeHue Tabnuubl E.5
KomaHnga Aanpec [OaHHble OaHHble MpumeyaHue
peructpa 3anucum YyTeHus

MapameTpbl rpynnbl F 0x0202 Word_16 3anucb/UTeHne

PrmF F-03 OnvcaHune napaMmeTpoB B
MpunoxeHun

MapameTpbl rpynnbl F 0x0203 Word_16 3anucb/UTeHne

PrmF F-04 OnvcaHune napaMmeTpoB B
Mpunoxenun [

MapameTpbl rpynnbl F 0x0204 Word_16 3anucb/UTeHne

PrmF F-05 OnvcaHune napaMmeTpoB B
Mpunoxenun [

MapameTpbl rpynnbl F 0x0205 Word_16 3anucb/UTeHne

PrmF F-06 OnvcaHure napameTpoB B
Mpunoxenun [

MapameTpbl rpynnbl F 0x0206 Word_16 3anucb/UTeHne

PrmF F-07 OnvcaHune napaMmeTpoB B
Mpunoxenun [

MapameTpbl rpynnbl F 0x0207 Word_16 3anucb/UTeHne

PrmF F-08 OnucaHve napameTpoB B
Mpunoxenun [

MapameTpbl rpynnbl F 0x0208 Word_16 3anucb/UTeHne

PrmF F-09 OnucaHve napameTpoB B
Mpunoxenun [

MapameTpbl rpynnbl F 0x0209 Word_16 3anucb/UTeHne

PrmF F-10

OnuvcaHne napaMeTpoB B
MpunoxeHun [
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MNpoponxkeHue Tabnuubl E.5
KomaHnga Aanpec [OaHHble OaHHble MpumeyaHue
peructpa 3anucum YyTeHus

MapameTpbl rpynnbl F 0x020A Word_16 3anucb/UTeHne

PrmF F-11 OnvcaHune napaMmeTpoB B
MpunoxeHun

MapameTpbl rpynnbl F 0x020B Word_16 3anucb/UTeHne

PrmF F-12 OnvcaHune napaMmeTpoB B
Mpunoxenun [

MapameTpbl rpynnbl F 0x020C Word_16 3anucb/UTeHne

PrmF F-13 OnvcaHune napaMmeTpoB B
Mpunoxenun [

MapameTpbl rpynnbl A 0x0300 Word_16 3anucb/UTeHne

PrmA A-01 OnvcaHne napameTpoB B
Mpunoxenun [

MapameTpbl rpynnbl A 0x0301 Word_16 3anucb/UTeHne

PrmA A-02 OnvcaHune napaMmeTpoB B
Mpunoxenun [

MapameTpbl rpynnbl A 0x0302 Word_16 3anucb/UTeHne

PrmA A-03 OnucaHve napameTpoB B
Mpunoxenun [

MapameTpbl rpynnbl A 0x0303 Word_16 3anucb/UTeHne

PrmA A-04 OnucaHve napameTpoB B
Mpunoxenun [

MapameTpbl rpynnbl A 0x0304 Word_16 3anucb/UTeHne

PrmA A-05

OnuvcaHne napaMeTpoB B
MpunoxeHun [
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MpoaonxeHue Taénuubl E.5

Komanga Apnpec [aHHble OaHHble MpumeyaHue
perucrpa 3anucu YTeHusA
MapameTpbl rpynnbl A 0x0305 Word_16 3anucb/UTeHne
PrmA A-06 OnvcaHune napaMmeTpoB B
Mpunoxenun
MapameTpbl rpynnbl A 0x0306 Word_16 3anucb/UTeHne
PrmA A-07 OnvcaHune napaMmeTpoB B
MpunoxeHun [
OnepaTtMBHbIE NapameTpbl
N3mepeHHoe 3HaveHne 0x02AA Float_32 (IEEE 754) — Tonbko 4yteHne TPM32-
TemnepaTtypbl Hapy>XHOro pesynbTaT n3mMepeHusi L7
BO3ayxa 0x80, Float_32 (IEEE 754) — Tonbko yTeHne TPM32-
0x81 pesynbTaT n3mMepeHusi L7
N3mepeHHoe 3HaveHne 0x02B0 Float_32 (IEEE 754) - Tonbko 4yteHne TPM32-
TemnepaTtypbl obpaTHon pesynbTaT nsmMepeHusi L7
BOAbI 0x82, Float_32 (IEEE 754) — Tonbko 4yteHne TPM32-
0x83 pes3ynbTaT n3MepeHusi L7
M3mepeHHoe 3HaveHne 0x02B6 Float_32 (IEEE 754) — Tonbko 4yteHne TPM32-
TemnepaTtypbl OTONNEHNs pesynbTaT n3mMepeHusi L7
0x84, Float_32 (IEEE 754) — Tonbko 4yteHne TPM32-
0x85 pe3ynbTaT U3MepPEHUs 7
N3mepeHHoe 3HaveHne 0X02BC Float_32 (IEEE 754) — Tonbko YTeHne TPM32-
Temnepatypel FBC X pesynbTaT u3MepeHus 7
0x86, Float_32 (IEEE 754) — Tonbko 4YTeHne TPM32-
0x87 pesynbTaT n3mMepeHusi w7z
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OkoHyaHue Tabnuubl E.5

KomaHnga Apnpec OaHHble [aHHble MpumeyaHue
peructpa 3anucu YyTeHus
OnepatvBHbIe NapameTpbl
PaccunTaHHas ycTtaBka 0x02C2 Float_32 (IEEE 754) Tonbko yTeHue
TemnepaTtypbl o6paTHON BoAb! TPM32-LL7
oTonMneHus Float_32 (IEEE 754) Tonbko YTeHue
0x88, 0x89 TPM32-1U17
YcraBka 0x02C6 Float_32 (IEEE 754) Tonbko YTeHue
«Temnepatypa oTonneHus» TPM32-LL7
0x8A, 0x8B Float_32 (IEEE 754) Tonbko yTeHue
TPM32-LL7
YcraBka 0x02CA Float_32 (IEEE 754) Tonbko yTeHue
«Temnepatypa 'BC» TPM32-7

MpumeyaHmne — Ecnu pesynbTaT M3MEpPEHUS HEKOPPEKTHbIA, TO Ha KOMaHdy BO3BpalliaeTcs
3HaveHne Na C yCcTaHOBMEHHbIM TUMOM UCKMIOYNTENBbHOW CUTyaumn B Mnagiwem 6ante. KoguposaHue
UCKIMIOYUTENBHBIX CUTYaLuii npyeeaeHo B Tabnuue E.6.

Ta6bnuua E.6
Cratyc nsamepeHums Koa ncknroyntensHou cutyauuu B Mnagwem 6anrte
[aHHble He roToBbI 0xF6
O6pbIB gaTymnka 0xFD
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