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BBepneHune

Hactosiwee PykoBogctBo No  aKchnyatauuu — npegHas’HavyeHo  ANs  03HaKOMIEHWs
obcnyxuBaroLLlero nepcoHana € yCTpoWCTBOM, MPUHLMIOM OEWCTBUS, KOHCTPYKUMEN, TEXHUYECKOW
aKcnnyataumen n obecnyxmBaHmeM brioka ynpaeneHus MykpornpoueccopHoro TPM33 (B ganbHelwem
Nno TEKCTY MMeHyeMoro «npundop» nnm «TPM33»).

Mpu6op BbinyckaeTcs cornacHo TY 3434-021-46526536-2000.

Mpnbop un3rotaBnMBaeTCd B Pas3nuyYHbIX MoOAMMMKaALMAX, OTNMYaOLWMXCS Apyr OT Apyra
KOHCTPYKTUBHbBIM WCMOSTHEHWEM, BXOOHbIMW YCTPOWCTBaMM, NpedHasHayYeHHbIMU Ans paboTbl C
TepMoMeTpamMu CONpPOTUBAEHUS (AaTymKamMm), N Hanuunem nHtepdenca RS-485.

MHdopmaumsa o BapuaHTe moaudukaumm ykasaHa B Kode MOCNEeAHWX CUMBOMOB MOSTHOrO
HasBaHusg TPM33-X.X.X n pacwmdpoBbiBaeTcs cneaylowmm obpasom:

TPM33-X. X. X

| KOHCTPYKTMBHOE MCNONHEHKE }—T

| Tun BXOOHBIX AATYMKOB

| WHtepdeiic ceaam ¢ MK

KOHCprKTVIBHoe UcnoJsiHeHue:

L4 —  KOpMyC LMTOBOro KpenneHus ¢ pasmepamm 96x96x145 MM, cTeneHbio 3awmuTbl CO
CTOPOHbI NiMueBon naHenu IP54 u cteneHbio 3awmnTel kopnyca — IP0O;
7 —  KOpMycC LMTOBOro KpenmneHus ¢ pasmepamun 144x169x50,5 MM, CTeneHblo 3aLuThbl

CO CTOPOHbI NnueBorn naHenu IP54 u cteneHblo 3awmTbl kopnyca — IPOO.

3



Tun BXOAHbIX AAaTYUKOB:

01 — nopkmoyeHne TC ¢ R, = 50 Om B kopnyce LLi4:
— TCM Cu50 (a = 0,00426 °C ™) (3aBoACKast yCTaHOBKa);
— TCM 50M (a = 0,00428 °C %);
— TCM50M (a = 0,00385 °C Y);
— TCN 500 (a = 0,00391 °C %).

03 — nopgkntoyeHune TC ¢ R, = 100 Om B kopnyce LLI4:
— TCM Cul00 (a = 0,00426 °C ™) (3aBoackast yCTaHOoBKa);
— TCM 100M (a = 0,00428 °C ™);
— TCM 1000 (o = 0,00385 °C ™);
— TCM 1000 (a = 0,00391 °C ™).

TC — nopkntoyeHune TC ¢ R, = 100 Om n 50 Om B kopnyce LL|7:
— TCM Cu50 (a = 0,00426 °C ™) (3aBofCKast yCTaHOBKa);
— TCM 50M (a = 0,00428 °C Y);
— TCM Pt50 (a = 0,00385 °C ™);
— TCM 500 (a = 0,00391 °C Y);
— TCM Cul00 (a = 0,00426 °C ™);
— TCM 100M (a = 0,00428 °C ™);
— TCM Pt100 (a = 0,00385 °C ™);
— TCM 1000 (o = 0,00391 °C ™).

UHtepdenc cBszm ¢ MNK:
RS —  Hanuuwme cBsiau ¢ K no uHTepdency RS-485;
—  npw oTcyTcTBuUmM — 6e3 nHTepderica CBs3n.



MpumeyaHus

1 R, (HoMmuHanbHoe conpoTusneHne TC) — HOpMUPOBAHHOE M3roToBUTENEM conpoTueneHne TC
npu Temnepatype O °C; a (TemnepaTypHbii koadduumneHt TC) — onpegensietcs no dopmyne

_ R100 —~Ro

R, -100°C
COOTBETCTBEHHO.

2 [Mpu pabote ¢ TC ncnonbaytotca HCX no FOCT P 8.625-2006.

3 Mpn pabote c TepmonpeobpasoBatenammu Cu50, CulO0 wcnone3dytotcas HCX no
FOCT 6651-94

4 Mpn wun3rotoBrneHuyn npubop nporpaMmmmpyeTcs Ha onpedeneHHbln Tun BXoaHbix TC,
OTMEYEHHbIN B CnMckax TEPMMHOM «3aBofckasi ycTaHoBka». B mnpouecce akcnnyatauumn npuGop
MOXeT ObITb NepenporpaMMmMpoBaH Ha paboTy ¢ nbbim TMNom TC 13 Yucna BXOAALWMX B CIUCOK ANs
[aHHOro BapuaHTa Mmoaudukauuu.

rae Ro, Rigo — 3HayeHusi conpoTmeneHuss no HCX npu 100 °C u 0 °C,

YcnoBHble COKpalweHus, uncnosibdyemble B HaCcTosLeM OOKYMeHTe!:

K3P —  KnanaH 3arnopHo-perynupyoLLnii;

HCX —  HOMUVHarsbHble CTaTUYECKNE XapakKTePUCTUKY;

nua —  MPOMOopUMOHanbHO-UHTEerpanbHo-aAnddepeHUmanbHbIN (3aKoH UNu perynsaTtop);
NnK —  NepcoHarnbHbIN KOMMbLIOTEP;

TC —  TepMOMeTp COMPOTUBNEHUS;

un —  umdpoBoON MHAMKATOP.



1 HasHauyeHwue

1.1 MNpubop coBMeCTHO C BXoAHbiMM TC (AaTtyMkamu) M UCMOMHUTENbHBIMKA MexaHW3Mamu
npegHasHayeH [Ans  KOHTPOMNs W perynvpoBaHusl TemnepaTypbl BO3dyxa B MNOMELLEHUSIX,
000opyaoOBaHHbIX CUCTEMON MPUTOYHOW BEHTUMAUWUW, BbIMNONIHEHHOW MO CXeMe, MNPUBEOEHHOW B
Mpunoxenun A.

1.2 Mpwu akcnnyaTauuy npubop obecneumBaeT BbINOMHEHNE CNEAYOLWMNX OCHOBHbBIX (DYHKUMIA U
pexvmoB paboTbl CUCTEMBI:

—  nporpes Kanopudepa npu BBoAE CUCTEMbI B AENCTBUE U B NEPEXOHBIX pexumax ee paboTbl;

—  perynupoBaHue TemnepaTypbl PUTOYHOTO BO3AYXa;

- 3alWTy CUCTEMBI OT NPEBLILLEHNS TeMNepaTypbl 06paTHON BOAb;

- 3aluTy BOASHOTO kanopudepa oT 3amMopaxuBaHus;

- paboTy cucTeMbl B AEXKYPHOM PEXMME C BbIKMOYEHHBIM BEHTUMNSTOPOM U 3aKPbITHIMM Karntosu;
—  aBTOMaTUYECKWI NepeBOA CUCTEMbI U3 3UMHEr0 pexxuMa paboTbl B NETHUI pexum 1 obpaTHo.

1.3 TPM33-lW4.X.RS obecneunBaet nepegady [MK gaHHbIX O 3HAYEHUSAX KOHTPOMNMPYEeMbIX
TemnepaTtyp ¥ 3afaHHbIX ycTaBkax no cetn RS-485.

1.4 TPM33-lU7.X.RS obecneunBaeT nepepadvy [MK gaHHbIX O 3HAYEHWUAX KOHTPONMUPYEMbIX
TemnepaTtyp U 3agaHHbIX yCTaBKax 1 BO3MOXHOCTb KOH(pMrypnpoBaHus napameTpoB Mo cetn RS-485.

1.5 MNpubop MoxeT ObiITb MNPUMEHEH Ha MNPOMBbILIIEHHBIX OOBbeKTax, MOAKOHTPOMbHBIX
PocTtexHaasopy.

1.6 o akcnnyaTauMOHHON 3aKOHYEHHOCTM NPMBOP OTHOCMTCH K U34enunsamM BTOPOro nopsiaka.



2 TexHM4YecKue XapaKTepnucTtukn n ycnoBus akcnnyatauumum

2.1 TexHUYecKUe XapaKTepuUCTUKU

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

HavmeHoBaHMe XapaKTepuUCTUKK 3HayeHue
o 130...242 B
HanpsikeHne nutaHusa nepemMeHHoro Toka Yactoton 47...63 Ny
(HoMmuHanbHoe HanpsbkeHve 220 B)

MoTpebnsiemas mowHocTb, BA, He Gonee 6
[rana3soH KoHTpons Temnepatypsl, °C -50... + 199,9
Paspelaoas cnocobHocTb, °C 0,1
Mpenen gonyckaemon 0CHOBHOW NpUBEAEHHON NOrpeLHOCTH 405
KOHTpOns Temnepatypsbl (6e3 y4eTa NorpeLHocTy 4aTt4mkoB), % -
Tun BxogHbIX TC TCM, TCI
KonunuyectBo kaHanoB KOHTpOns TemnepaTtypbl 3
KonunyectBo AMCKPETHBIX BXOJ0B 3
Bpems umkna onpoca AaTyMKoB, cek, He bonee 6

YnpaensieMble NPUGOPOM UCTIONHUTENBHBIE MEXaHU3MbI

antosu nogayu Bo3ayxa;
BeHTUNATOp obayBa
Kanopudepa; 3anopHo-
perynvpyoLuiin knanaH

Cnocob ynpasneHna UcnoJiHUTeS1IbHbIMU MeXaHU3MaMun

KOHTaKThl 3/M pene

MakcumanbHbIn TOK, KOMMyTVIpyeMbII;I KOHTaKTamu pene

4 A npu HanpsixeHun 220 B
50 Iy (cos ¢ > 0,4)




OKoH4YaHue Tabnuubl 2.1

HanmeHoBaHue xapakTepuUCTUKU 3Ha4eHue
ApanTtep, ncnonb3yemblin Anst NoAkNoYeHns npudopa Kk RS-232 AC3M (ans npubopos
nopty MK TPM33.X.X.RS)
ApanTep, ncnonb3yeMblii Ans noakmnodeHus npubopa k USB AC4 (gns npubopos
nopty MK TPM33-X.X.RS)
[nuHa nuHum cesAsm npubopa ¢ agantepamu cetn AC3M n AC4, 1200
M, He Gonee
CpegHsin HapaboTka Ha 0TKas, 4, He MeHee 50 000
CpefiHuii cpok cnyx6bl, net 10
Macca npubopa, Kr, He 6onee 1,2

Mpenensbl gonyckaemoun AONONHUTENBHON NPUBEAEHHON NOrPELLHOCTN NPY N3MEPEHUN BXOAHbIX
napaMeTpoB, BbI3BaHHOW W3MEHEHWeM TeMmnepaTypbl OKpyXaloLlero BO3fyxa OT HOpMalbHON
(20+5)°C po nioboi TemnepaTtypbl B npefenax pabounx temnepaTyp Ha kaxaple 10 °C n3meHeHus
Temnepatypbl He Oonee 0,5 npegena [onyckaemoW OCHOBHOW MPUBEOEHHOW MOrpeLuHoCcTH
N3MEepeHus.

B cootBetctBUM ¢ TOCT 22261 anekTpuyeckasi MPOYHOCTb M30NSALUMN obGecrneynBaeT B TeYEHUe
He MeHee 1 MWH OTCyTCTBME NPOBOEB M MOBEPXHOCTHOIO MEPEKPbITUS M30MSLUM Lenu nuTaHus
OTHOCWTENBLHO Kopnyca npu HanpsixeHun 1500 B nepemeHHOro HanpsbkeHus.

OneKTpuyeckoe COMPOTMBIEHME MW3OMNALUM JNEKTPUYECKMX Lener npubopoB OTHOCUTENBHO
Kopnyca u mexay cobovt — He meHee 20 MOM B HOpMarbHbIX KMMMAaTUYECKUX YCNIOBUSIX U HE MeHee
5MOmM npu TemnepaType, COOTBETCTBYWLLE/ BEPXHEMY 3HAYEHWIO TemnepaTtypbl paboyero
avanasoHa.




2.2 YcnoBwusa akcnnyaTtauum

Paboune ycrnoBusi akcnnyaTaumu: 3akpbiTble B3pblBoGe3onacHble noMelleHust 6e3 arpeccmBHbIX
napoB 1 rasos, C TemnepaTypow okpyxatoLero sosgyxa ot +1 go +50 °C (ot muHyc 10 go +55 °C gns
npubopos B kopnyce L 7) n oTHocuTenbHoW BnaxHocTblo He 6onee 80 % npu 25 °C 1 6onee HU3KUX
Temnepartypax, 6e3 koHgeHcauuu Bnarv, npy atMmocdepHom aasnenun ot 84 o 106,7 klMa.

HopMmarnbHble ycrnoBusi 3SKchnyaTtauuu: 3akpbiTble B3pbliBo6e3onacHble MnoMeLlleHust 6es
arpeccuBHbIX NapoB M ra3os, ¢ TemnepaTtypor Bo3ayxa (20+5) °C 1 OTHOCMTENbHON BNAXHOCTbIO He
6onee 80 % npu aTMocdepHoM aaBneHun ot 84 o 106,7 kla.

[Mo ycTomumBOCTM K MEXaHW4eCKMM BO3AENCTBMSAM MpWU aKchnyaTauum npubop cooTBeTCTBYET
rpynne ncnonHenns N2 no MOCT P 52931-2008.

MpuGopbl YCTONYMBbLI K BO3OENCTBUIO OAMHOYHBIX MEXaHUYECKUX YAAPOB C NUKOBLIM YCKOPEHNEM
50 m/c® u ONMTENBHOCTLIO yAapHOro umnynsca B npegenax ot 0,5 go 30 mc.

Bpems yctaHoBneHus paboyero pexuma npubopoB nocne BKIIOYEHNUS HANPsSKeHWUs NUTaHnus He
6onee 5 MUH.



3 KoHcTpyKuusa npubopa

3.1 MNpwnbop m3roTaBnMBaeTCs B NNAaCTMacCcoBOM Koprnyce, MpeAHa3HavyeHHOM Ans YTOMNMeHHOro
MOHTaXa Ha BepTMKamnbHOW MIOCKOCTU LWUTa ynpaBneHus anekTpoobopynoBaHueM. Kpennenuve
npubopa Ha WwuTe obecneynBaeTcs 3a cHeT PUKCATOPOB, BXOAALLMX B KOMMIEKT MOCTABKM.

3.2 Kopnyc npubopa cocTtouT M3 ABYX YacTel, COeAMHSIEMbIX MeXAy cobol npu MOMOLLM
yeTblpex BWMHTOB. [ns obecneveHusi oTBoda Tenna, Bblgensiowerocs npu pabote npubopa, Ha
OOKOBBIX FpaHaX 3agHen 4YacTu kopryca MpedyCcMOTPEeHbl BEHTUMSLUMOHHbIE Lenu. BHyTpn kopnyca
yCTaHOBIEHbI NNaThl Ne4YaTHOr0 MOHTaXa, Ha KOTOPbIX pacrnonaralTCs 3neMeHTbl cxembl npubopa.
CoeavHeHve aByx nnat npubopa B kopnyce L4 gpyr ¢ gpyrom ocywecTBnsieTcs npu MOMOLLM
NIoCcKMX pa3beMHbIX (C OfHON N3 CTOPOH) kabenen. Mpubop B kopnyce L7 cogepxuT ogHy nnaty.

3.3 MNabapwuTHbIe N ycTaHOBOYHbIE pa3Mepbl NpubopoB npuBeaeHsl B MNpunoxexHun b.

3.4 Ha nwuueBor naHenu npubopa (cM. pucyHok 3.1) pacnonoXeHbl CEMUCErMEHTHbIE WU
€[VHNYHble CBETOAMOAHbIE WHAMKATOPLI, CnyXaliue Ans OoToOpaxeHus Tekyllen unHdopmaumm o
napameTpax W pexumax paboTbl. Kpome TOro, 34ecb e pacrnornoXeHbl CeMb KHOMOK,
npegHasHayYeHHbIX ANS yrpaBneHus NpMbopoM B pasnmnyHbIX pexmnmMax ero paboTb.

3.5 [Ana coeavHeHus ¢ gaTYynMKamu, UCTOYHUKOM MUTAHUS U BHELLHMMM ycTporcTBamu TPM33-
LLl4 ocHalweH 4eTbipbMs rpynnamu KrnemMMHblX coeguHuTenen, a TPM33-LU7 — gsymsa rpynnamu
KNEeMMHbIX coeauvHUTENen (nod BWHT), PacnofioXEHHbIMW Ha WX 3agHei noBepxHocTu. Cxema
pacnonoxeHusi coeguHutenen npuseaeHa B MNpunoxexHuu B.
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4 Pab6oTta npubopa B cocTtaBe CUCTEMbI

4.1 Pexumbl paboTbl CUCTEMbI BEHTUNALUMN

4.1.1 PaboTta npubopa B cocTaBe CUCTEMbl BEHTUNALUMN

4.1.1.1 MNpn pabote B cocTtaBe cucTeMbl Npubop TPM33 Cc NOMOLbI BXOAHbLIX OATYUKOB
KOHTponupyeT Temnepatypy HapyXHOro (Tuapy) ¥ nputodHoro Bo3ayxa (Tnowou), @ Takke
TemnepaTtypy obpaTHon Bopbl (Tesp), BO3BpaLlaemon B TennoueHTpans. OgHoBpeMeHHO npubop
NPOU3BOANT ONPOC NOAKMOYEHHbIX K ero Bxogam «Cl», «C2» n «C3» MHPOPMALMOHHBIX KOHTaKTHbIX
[aTYMKOB, KOHTPONMPYHOLLMX paboTy OCHOBHOrO 060pyAOBaHNs CUCTEMBI.

Mo pesynbTaTam KOHTponsi TemnepaTypbl M onpoca AaTumkoB TPM33 ynpaBnset pabotow
BEHTUNATOPA W Xamn3u, OCYLUEeCTBNSIOWMX Mofady Bo3dyxa, a Takke perynupyeT MNOnoXeHue
3anopHo-perynupytowero knanaHa (K3P), obecneumBasi aBTOMatMyeckoe BbINOMIHEHWE CUCTEMOW
HVDKE NepeyncrieHHbIX (YHKUWIA U PeXMOB.

4.1.2 MporpeB kanopudepa

4.1.2.1 MNocne nogayn HanpshkeHus nutaHus TPM33 aBTomaTtuuyecks nepeBoOauT CUCTEMY B
pexum nporpeBa kanopudepa, BO BpeMs KOTOPOrO MPOWCXOAWUT €ro pasorpeB [0 NpUeMembix
3KCMMyaTaUMoHHbIX NapaMeTpoB. [ns 3Toro npubop, oCcTaBnsis 3aKPbITbIMM Xanto3n U BbIKIOYEHHbIM
BEHTUNATOP NoAdayuM MNPUTOYHOro BO3Adyxa, (OpMMpYyeT curHam Ha nonHoe OTkpbiBaHue K3P,
obecneyrBas MakcuManbHy LMPKYNsALM0 TENNOHOCUTENS Yepes kanopudep.

Bpemsi nporpeBa onpefensieTcs nonb3oBaTenieM, UCXoas U3 pabounx xapaKTepUCTUK CUCTEMbI,
1 3ajaeTcs npv nporpammuposaHun TPM33 B napametpe A-04.

4.1.2.2 O paboTe cucTeMbl B pexume nporpeBa kanopudepa nonb3oBaTtens MHbopmupyet
3actaska P- -0 Ha HwkHem LIV npuGopa (kaHan uHankaumm — Tapyx.)-

BbiBog cuctembl M3 pexuma nporpeBa OCYLECTBMSIETCS aBTOMaTUYECKM MO  OKOHYaHUU
3agaHHoro B napametpe A-OY nHtepsana spemexu.
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4.1.2.3 [ononHUTenNbLHO CUCTEMA NEepeBoOaMTCA B PEXMM Nporpesa kanopudepa B CreayoLmx
cryvasx:

—  nocre BbIXOAa W3 AeXYPHOro pexnumMa, BbiNosiHaemoro no n. 4.1.7;

— rocne BbIXOAa W3 pexuMa 3aluThbl Kanopudepa OT 3aMOPaXMBaHWUS, BLINOMHAEMOro Mo

n.4.1.5;

—  nocre BbiX0oAa U3 NETHEro pexvma paboTbl, BbINOMHAEMOro no n. 4.1.6, B 3UMHI peXuM;

—  nocne uameHeHus napametpa A-04.

Mpy 3TOM B peXMMe NMporpesa Xaro3n OCTAKTCS 3aKPLITLIMU, @ BEHTUIMATOP — BbIKITHOYEHHbIM.

4.1.3 PerynupoBaHue TemnepaTypbl NPMTOYHOIO BO3ayXa

4.1.3.1 Mocne nporpeBa kanopudepa TPM33 aHanusupyeT Tekyllee COCTOsiHMe TemnepaTypbl

obpaTHOW BOAbl 1 NMPUTOYHOrO BO3AyXa, NPOBepss BbIMOIHEHUE B CUCTEME YCIOBUIA:
ToSp.min < ToGp. < ToGp.max " Tnpm’oq. > Tasap.

To ecTb TemnepaTtypa obpaTHOW BOAbl Ha BbIXOAE CUCTEMbI [OIMKHA HaxoAWTbCA B Mpeaenax
rpaHnL, YCTaHOBIIEHHbIX NONb3oBaTeNneM OTHOCUTENbHO rpaduka Tosprp. = f (Tuapyx), WU, KPOME TOrO,
[OIMKHa OTCYTCTBOBATb OMACHOCTb 3aMOPaXMnBaHNs kanopudepa.

B cnyyae BbINOMHEHWs Bbllleyka3aHHbIX YCMOBUWA MpUGOpP MepeBOoAUT CUCTEMY B PEXUM
perynvpoBaHus TemnepaTtypbl NPUTOYHOrO BO3ayxa.

B paHHOM pexwume npubop opMUpyeT KOMaHZy Ha OTKPbITUE >Kano3n U BKIYEHWE BEH-
TUNATOPA, OCYLLECTBASIOLEro nogayy HapyXHoro Bosgyxa, a Takke ynpasnset nonoxeHuem K3P,
M3MEHSIsi NpM 3TOM MOTOK TEMMOHOCUTENS Yepes Kanopudep 1 NoaaepXxunsas 3agaHHylo Temnepartypy
NPUTOYHOrO BO3AyXxa.

4.1.3.2 MNpepenbHble 3Ha4YeHus TemnepaTtypbl obpaTHON BOAbl Tospmin M Tospmax BBIYMCASAIOTCA
npubopom no rpadmky Tesp.rp. = f (Thapyx) W 334AHHBIM FPaHMLI@M OTKIIOHEHUS| OT Hero Amin M Amax.
Mpwn atom:

ToGp.m\n = ToGp.rp - Amin ) Toﬁp.max = ToGp.rp + Amax-
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MapameTpbl rpacuka 3agaroTcs nonb3oBaTenem npy NporpamMMupoBaHvn npubopa, ucxoas w3
3KCMyaTaUMOHHbIX XapakTEPUCTUK CUCTEMbl, B COOTBETCTBMM C YKa3aHUSAMMW, W3NOXEHHbIMU B
MpunoxeHum I.

BHaueHnsas Amin M Amax 3adaloTca  nonib3oBaTenieM Npu  NporpamMuMpoBaHMnM B npuGope
napameTtpos Y-02 v U-0 I, cootBeTCTBEHHO.

Mpumep rpadmvka Tosp.p. = f (Tuapyx) NPEACTaBMEH Ha puCyHKe 4.1.

Togp.1°C

Tosp.max =Tobp.i + Amani
T,

o6p.
Tosp.mini = Tosp.i + Amini

c % A
2 M s 0 8 Tuapym.s °C
(Texywee xavesme)
PucyHok 4.1

PerynupoBaHue TemnepaTtypbl NPUTOYHOrO BO3dyxa B LaHHOM pexume paboTbl CUCTEMbI
OCyLLeCTBNAETCA MO YCTaBke Tycrmpwrow, 33AAHHOM MOMb3oBaTeNeM npyu MNporpaMMUpoBaHUK B
npubope napametpa L-04.

O paboTe cucTembl B peXunme perynvpoBaHus TemrnepaTtypbl IPUTOYHOrO BO34yXa Nosb3oBaTerns
uHopmupyeT 3acTtaeka P--2 Ha HkHeM LIV npubopa (kaHan nHAUKaLUMM — Tapu).-
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4.1.4 3awuTa OT NpeBbILEeHNA TemnepaTypbl 06paTHOW BOAbI

4.1.4.1 Hanuuve p[aHHOrO pexuma pernameHTupyetcs TpeboBaHVWAMM O HEegonyCTUMOCTU
BO3Bpata B TennoceTb 06paTHOM BOAbl MOBbLILEHHOW (OTHOCUTENBHO 3aJaHHOro  rpadwmka)
Temneparypsl.

Ycnosuammn Ans BLINOMIHEHNS pexmma SBASIOTCS: Tosp. > Tosp.max, @ TAKKE Trpurou. > Tasap-

To ecTb TemnepaTtypa 06paTHON BOAbl Ha BbIXOAE CUCTEMbl MPEBLIWAET BbIYUCIEHHOE
oTHocuTenbHO rpaduka Tosp.rp. = f(Tuapyx) NPeAENbHOE 3HaYeHUE Togpmax U, KPOME TOro, OTCYTCTBYET
OMacHOCTb 3aMOopaxuBaHus kanopudepa.

4.1.4.2 B paHHOM pexume npubop, npoaonxas hopmMMpoBaTb KOMaHay Ha OTKpbITME Xaniosn u
BKMIOYEHNE BEHTUNSATOpA, MPMOCTaHaBNMBAET PErynmpoBaHne TemnepaTtypbl MPUTOYHOMO BO3Ayxa W
HaunHaeT ynpaenaTb nonoxeHvem K3P no curHany paccornacoBaHns mexay TeKyLMM 3HauYeHuem
Tosp. U BBIMUCNEHHBIM MO rpauKy 3HaYeHNEM Tospmax. 1AKOE YNPaBNeHne coxpaHaeTcs 40 Tex nop,
noka B cucteme He ByaeT NUMKBMANPOBaHO NpeBbllLeHne TemnepaTtypbl 06paTHoO BoAbI.

4.1.4.3 O pabote TPM33 B pexumMe 3almTbl CUCTEMbI OT NPEBbILLEHUS TeMnepaTypbl 06paTHON
BOAbl Monb3oBaTens WHopMupyeT 3actaBka P--3 Ha HwkHem LM npuBopa (kaHan
VMHANKAUMK - Trapyc)-

4.1.5 3awuTa OT 3aMopaxuBaHuUA BoAbl B kanopudepe

4.1.5.1 Ycnosuammn Ana nepesofa CUCTEMbl B AaHHbIN pexuMM ABASOTCA: Tosp. < Tospmin
UM Trpuron- < Tasap -

To ecTb TemnepaTypa obpaTHOM BOAbl Ha BbIXOAE CUMCTEMbI OMYCTUNACh HWDKE BbIYUCIIEHHOIO
oTHocutenbHO  rpaduka  Tosp.rp. = f(Tuapyx) MPeOENbHOrO  3HaYeHns Togpmn WM TeMnepatypa
NPUTOYHOrO BO3JyXa CHU3MMAch A0 aBapUHOIO 3HAYEHWS Tagap, YTO B TOM U APYroM Crlyydae rposuT
OMNacHOCTbIO 3aMopaXxnBaHusa kanopudepa.

BbinonHas gaHHbIM pexum, npubop dopMUpyeT KOMaHAy Ha BbIKIIOYEHWe BeHTunsaropa wu
3aKpbITME Xasnw3uW, a TakKe MonHOoCTblo OTkpbiBaeT K3P Agnd  MakcumanbHOro noBblLLEHUs
TemnepaTtypbl BOAbI B kanopudepe v 3aluTbl ero 0T 3aMopaXnBaHNS.
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4.1.5.2 MNpepenbHoe 3HaveHne Togpmin BbMMCNSETCA NPUOOPOM MCXOAS U3 3aJaHHOTO rpaduka
Tosprp. = f (Thapyx), B COOTBETCTBUM C AAHHBIMU, WU3MOXEHHbIMU B M. 4.1.3. 3HayeHne Tu.p 3a4aeTcs
nonb3oBaTenieM npu nporpamMupoBaHnm B npubope napametpa L-I3.

4.1.5.3 Kpome ykasaHHbIX TemnepaTypHbIX YCNOBWI, MPUOOp NEepeBOAMT CUCTEMY B PEXuUM
3aWwmThl Kanopudepa OT 3aMOPaXMBaHWUS MPW HEUCTPaBHOCTM NOGOro M3 BXOAHbIX AATYMKOB,
KOHTpONMpyoWmx napameTpbl Tuapypw, Tosp. WM Tnpuow, @ TaKKe Npu cpabaTbliBaHWM KOHTAKTHOrO
natynka «C3».

4.1.5.4 O pabote TPM33 B pexume 3aluTbl kanopudepa oT 3amMopaxuBaHus nonb3oBaTensi
uHopmupyeT 3acTaeka P--Y Ha HwkHem LIV npubopa (kaHan MHAMKAUMK - Tapy)

Bbixoq 13 pexuma OCyLIecTBNSieTCA aBTOMaTWYeCKM Mocrne nWKBMAAUMKU MPUYMHBI - ero
NosIBNEHNs, OJHAKO Mepexo K AarnbHewlein paboTe NPoOM3BOAUTCS C 3afepXKOM MO BpPEMEHMU,
Heobxogumon Ans nporpesa kanopudepa (n. 4.1.2).

4.1.6 JleTHUIA pexum

4.1.6.1 MNpubop aBTOMATUYECKN NEPEBOAMT CUCTEMY MPUTOYHON BEHTUMALMU B NETHUN PEXUM
paboTbl, ecnu TemnepaTypa Hapy>XHOro BO3Zlyxa NpeBbILIAET 3Ha4YEHUE YCTaBKU Toery, 384AHHON NpU
nporpammMmuposaHuu napametpa L-05.

B atom pexume TPM33 npopomkaeT ¢opMupoBaTb KOMaHAy Ha OTKpbITUE Xamnsn u
BKIIOUMEHME BEHTUNATOPA, HO OCYLUECTBNSIET MOMHOe 3akpbiBaHwe K3P, c uenbio npekpallieHus
LMPKYNALMKY TENNOHOCUTENS Yepes kanopudep.

MpumeyaHus

1. MNpun paboTe B neTHem pexume BROKVMPYOTCA (PYHKUMM 3aLLWTbI CUCTEMBI OT MpPEBbILLIEHNS
TemnepaTtypbl 06paTHON BOAbI M 3aLLMTbI Kanopudepa oT 3aMopaxunBaHus.

2. Anroputmbl paboTbl cucTembl Npu cpabaTbiBaHUM YCTPOWCTB, NOAKIIOYEHHBIX K BXodam «C2»,
«C3», npuBeaeHbl B n.4.1.8.
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4.1.6.2 O paBotre TPM33 B netHem pexume rMonb3oBatens WHMOPMUPYeT 3acTaBka P--5 Ha
HwkHeM LI npnbopa (kaHan nHankaumm — Tuapyx)-

Bbixog cuctemMbl M3 NETHEro pexvma paboTbl OCYLUECTBIISIETCS aBTOMATUYECKA MPU YMEHBLLEHUM
TeMrepaTypbl HapY)XHOro BO3[yXa [I0 3HAYEHVs!, 3a0aHHOMO Npu nporpammupoBaHny napametpa L-08 (ons
npubopa B kopnyce LL4) unm U-Lb (ans npubopa B kopnyce LL7), COOTBETCTBYIOLLETO OOHOBPEMEHHO MEPBOi
TOuKE 13noma rpaconka Tospm = f(Tuapy)-

4.1.7 [exXypHbIA pexum

4.1.7.1 Ha nepvop, korga Heo6XoANMOCTb B MPUTOYHOWM BEHTUNSLMM NOMELLEHUA OTCYTCTBYeT
(Hanpumep B BbIXOAHblE [HW, B HOYHOE BpeMsi CYTOK W T. M.), cucteMa MoxeT OblTb nepeBefeHa B
OEXYPHbIN pexuM, npu KotopoM TPM33 BbiknoYaeT BEHTUMATOP W 3aKkpbiBaeT Xanosu nogayv
Hapy»xHoro Bo3ayxa. Kpome Toro npmbop npv nomotuy K3P cHuxaeT Temnepatypy obpaTHol BoAbl A0
3HAYEHUN HWXEe OTOMUTENbHOrO rpaduka K npekpawaetr ee perynuposaHue. [pu oxnaxgeHuu
obpaTtHoi Boabl A0 TemnepaTtypbl HUWXE Tospmin. (CM. PUCYHOK 4.1) BKMIOYAETCSH PEXUM 3aluTbl OT
3aMOpaXu1BaHus.

[MepeBog cucTeMbl B AEXYPHBbIN peXvMM MOXeT ObiTb ocywlecTBfneH € knasuaTypbl TPM33
(u3meHeHvem uucnoBoro koga napametpa P-0#) unu pguctaHuMOHHO (3aMblkaHWEM KOHTaKTOB
KOMMYTVPYIOLLEro YCTPOMCTBA, MOAKMI0YEHHOro K Bxoay «Cl1» npubopa).

O nepeBoge cUCTEMbl B AEXYPHbIN pexum paboTbl nonb3oBaTens uvHdopmupyeT nosiBreHve
3acTtaBku --- {Ha HwkHeM LIV npubopa (kaHan uHanKaumm — Tyapyx)-

Bbixoa M3 pexvma OCyLLeCTBMAETCA aBTOMaTUYeCcKkn Mocne OTMEeHbl KOMaHAb!, Bbi3BaBLUEN ero
nosiBNeHne, HO nepexod K pJanbHenwen paboTe npou3BOAUTCS C 3aJEpPXKOM MO BPEMEHW,
HeobXxoAnMoN AN BO3MOXHOrO nporpesa kanopudepa.

4.1.8 AnropuTmbl paboTbl cMcTeMbI Npu cpabaTbiBaHMM YCTPOUCTB «C1l», «C2», «C3»
4.1.8.1 Bxog «Cl» npubopa npegHasHayeH ANS MOAKMIOYEHUS KOHTAKTOB KOMMYTMPYIOLLEro
YCTPOWCTBA, NPeAHa3Ha4YeHHOro ANs AMCTAHLMOHHOIO NepeBoAa CUCTeMbl MPUTOYHOWN BEHTUNALMK B
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OEeXYPHbIN pexum paboTel no n. 4.1.7.

B kauecTBe KOMMYTVpYlOLLEro YCTPONCTBa ANS 3TOW Lienu MOryT ObiTb UCMOMb30BaHbl «CyXue»
(T.e. He coeAuHeHHble C BHELHUM WCTOYHWKOM HaMNpsKEHWsS UMW TOKa) 3aMblKalolime KOHTaKThl
NOAXOASALLErO MO Ha3Ha4YeHMIO N KOHCTPYKUMKN Tymbriepa, nepeknioyaTens unv Tanvepa.

4.1.8.2 Bxog «C2» npubopa npegHasHayeH AONsi MOOKMHOYEHWUs AaTyuka, KOHTPOMUPYHOLLErO
paboTy BEHTUNATOPA U 3aMbIKAOLLETO CBOU «CYXME» KOHTAKTbI NPY Er0 HEUCTIPABHOCTY.

[Mpn HemcnpaBHOCTM BEHTUNATOPA B 3UMHUX pexXumax paboTbl cuctembl npubop obectounsaet
ero n hopMupyeT curHan «Asapusi».

Kpome Toro, Ha HwkHeM LIV npubopa (kaHan MHANKAUNK — Tapyx) BbIBOAUTCS MHOPMaLIMOHHAs
sactaska P--! wn curHanel ynpaenenuss K3P Gnokupyiotcs. Bbixog #3  [aHHOro  pexumMa
OCyLLEeCTBNAETCA MOChe YCTPaHEHWs HeuCnpaBHOCTU BEHTUNATOpa NyTeM ocrefoBaTenbHOro

HaXkaTusi KHOMOK E " .
Mpu HeucnpaBHOCTM BeHTUNsiITOpa B neTHem pexume TPM33 Takke obecTtoumBaloT ero

n hopmumpytoT curHan «ABAPUA». B atom cnyvyae Ha HwxHem LW npubopa BbiBOAMTCHA
MHdopMaumoHHas 3actaska P--{ a K3P ocraetcss B 3aKpbiTOM COCTOsiHUWU. Bbixog v3 paHHOro

pexumMa oCyLleCcTBNAeTCA nyTemM nocrneaoBaTeflbHOro HaxXatms KHOMOK E n

Ha nepwvioa nycka BeHTUNATOpa Bblaada curHana «<ABAPUS» n oTpaboTka no curHanam garymka
ero HeucrnpaBHOCTW MOryT ObiTb 3afepxaHbl NpubopoM Ha 3aaaHHoe Bpems. Bpems 3apepxku

ycTaHaBnvMBaeTcs Nonb3oBaTenem npu nporpaMmmnpoBaHum napametpa P-05.

4.1.8.3 Bxog «C3» npubopa npenHasHayeH ANsi NMOAKIMIOYEHMS AaTyvka, KOHTPONMpYOLEro
HanuMyve npoToka BOAbl Yepe3 kanopudep U 3amblKaloLWero CBOW «CyXue» KOHTaKTbl B Cryyae
npekpaLleHnsi 3Toro NpoToka.

B 3nMHux ycroBusix paboTbl 3aMblkaHWe KOHTaKTOB [aTyMka NpUMBOAMT K (HOPMUPOBAHUIO
npubopom curHana «ABAPWA» u nepeBody cCuUCTEMbI B pexXuM 3awuTbl Kanopudepa oT
3amopaxuBaHua (M. 4.1.5). [locne ycTpaHeHUsi HEeUCNpPaBHOCTM BbIXOA4 W3 [AaHHOIO pexuma
ocylecTBnsieTca asTomaTudecku. Npu pabote B neTHeM pexume oTpaboTka Mo curHanam [aHHOro
naTtyuka Gnokupyercsi.

18



4.2 ®opmupoBaHue curHanoB ynpasneHus K3P

4.2.1 YnpaBneHve 3anopHO-perynupyiomMm KrnanaHom npou3BOAWUTCA MNpU MOMOLUM  ABYX
anektpomarHUTHbIX pene (K3Pgrp. M K3Pgap) 1 OCYLLECTBRAETCS LUIMPOTHO-UMMNYMLCHLIM CNOCO6OM MO
nponopLuoHanbHo-UHTerpansHo-agnddepeHymansHomy (mna) 3aKOHY perynmposaHus.
dopmMmupoBaHne UMMNYbCOB YNpPaBneHUs ocyLLEeCTBSETCA crneaylolwmm obpasom.

Mpubop, Npon3Boas NOCTOSHHBIN LIMKIMYECKUA ONPOC BXOAHbIX OATYMKOB, NMOCAE KaXaoro umkna
BbIYMCIAET B YMCNE NPOYMX NapamMeTpoB U HOBOE TeKyllee 3HayeHve TemnepaTypbl T, MO KOTOPOW B
BbINOSHAEMOM CUCTEMOW pexume paboTtbl ocyuiectensetcs perynupoBaHue (Topurou. MM Togp).
WHTepBan BpemeHW, HeobxoaMMbIA ONs OAHOrO LMKNa onpoca [aTyvKoB, HasblBaeTCs Luarom
perynupoBaHunsi 1 BENUYMHa ero YNCneHHo paBHa t, = 6 c.

MonyyeHHoe Tekyllee 3Ha4YeHWe TemnepaTypbl T CPaBHUBAETCS C COOTBETCTBYIOLLEN YCTaBKON
perynnpoBanunst (Tycrnpurou. » Tosp.max NN Togp.p.), MOCHE Yero npubop opmMmupyeT MMNysbC ynpasneHus
K3P, anvutenbHOCTbL KOTOPOro BhluucnseTcsa no dopmyne (1).

D = 2,5 K(E| + 'CAE|) (1),
roe D — ANUTENBHOCTb YNPaBMSALLEro MMNyNbca B MUIIIMCEKYHAAX;
E=Ty-Ti — BENMYMHa paccornacoBaHns B TEKYLLEM Liare perynmpoBaHus;
AE = E - E — BENNYMHa U3MEHEHNS PaccornacoBaHns No CpaBHEHUIO
C npeablaywmnmM BbluncrneHmem Dyg;
Kurt — koacppuumeHTbl  MNO-perynatopa, 3agaBaemble nofb3oBaTenem

npu HacTpovike npubopa B COCTaBe CUCTEMBbI.

B dopmyne (1) «koacppuumeHt K (06wmii  koadppuuMEHT  ycuneHus)) onpegensiet
YYBCTBUTENBHOCTb PEryNsiTOpa Kak K BENMMYMHE PACcCOrnacoBaHUsi KOHTPONUPYEMON UM TemnepaTypsl,
TaKk M K CKOpOCTU ee u3meHeHusi. 3HadeHue koadpcdumumeHta K 3apgaetca nonb3oBaternem npu
nporpamMmmupoBaHun npuéopa B napametpe A-03.
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B dopmyne (1) koadbduumeHT T (KO3dhdumumeHT npu anddepeHLmnanbHONn CoCTaBnSAoLWen)
onpegensieT uyscTBUTENbHOCTE [M[-perynatopa K pe3kMM W3MEHEHUSM KOHTPONUMpyeMoW WM
TemnepaTtypbl. 3HayeHue koadduuMeHTa T 3agaeTcs Nonb3oBaTenem npu MporpaMmMmpoBaHUM
npvbopa B napametpe A-0F.

HanpaeneHune nepemelnenuss K3P onpegensietca npubopom noO 3HaKy, NOMyYeHHOMY npwu
BblumcneHun Di. Mpu nonoxwuTtensHoMm 3HayeHun D, chopmupyeTcs ynpaensiowmin MMNynbc Ha
oTkpbITMe K3P, a npn oTpuuatenbHOM 3HaYeHUn — ynpasnsioLLniA UMNYNbC Ha ero 3akpbiTue.

Mpwn 3HaveHusx D, yncneHHo Gomblumx Liara perynupoBaHusl, cUrHan ynpaeneHust BbigaeTcs
HenpepbIBHO.

4.2.2 PerynupoBaHne TemnepaTypbl  OCYyLLEeCTBNAETCA C  Y4eTOM  3a4aHHOW  30HbI
HeYyBCTBUTENbHOCTU. Tak, Npyu perynupoBaHuy TemnepaTypbl NPUTOYHOrO BO3AyXa M OOCTUXEHWUM
Trpnrou. 3HAYEHUIA, HAXOOAWMXCH B 30HE Tnpurou - X...Tnpurow + X, vMNynbcbl ynpasnenust K3P He
dopmupytoTest. 3aecb X — 3afaHHoe (B rpagycax Llenbcus) B napametpe L- M (ons TPM33-LL4)
vnu U- 2 (ana TPM33-LU7) 3HauyeHue 30HbI HEYYBCTBUTENBHOCTY.

4.2.3 Onektponpusod K3P B cuny cBoer WHEpUMOHHOCTM He crnocobeH oTpabaTtbiBaTh
MMMynbCbl Manon agnutensHocTu. MNMoatomy npu |D)| < 0,3 cek umnynsc ynpasnexns K3P npubopom He
hopMUpyeTcsi, HO CyMMUPYETCS CO 3HaYEHVEM, BbIYMCIIEHHOM B CrieytoLeM Lware perynvpoBaHust.

Hanpumep, npu  BblMMCNEHHOM  3HaveHun D;=0,1cek wumnynsc ynpaeneHus K3P
AnutensHocTbio 0,3 cek hopmmpyeTcs TONbKO B TPETLEM LUAre perynnpoBaHus.

Pa6oTa BbIxogHbIX pene npubopa, ocyliecTBrsowmx ynpasneHve K3P, npovunntoctpmpoBaHa Ha
pucyHke 4.2.

4.2.4 Tpu ynpaeneHun npoLeccamn ¢ MeASIEHHO U3MEHSIOLLMMUCS BO BPEMEHW napameTpamu
BO3MOXHbI CUTyaLuun, Npu KOTOPbIX TemnepaTypa obbekTa B Te4eHue wwara perynuposanus byaet
MEHSITbCA Ha BeNuYUMHY, MEeHbLUY paspeluatollen cnocobHoctn npubopa (0,1 °C). B atom cnyyae
andpepeHumansHas coctasnsiowas MUA-perynstopa B hopmyne (1) AE=0 nepecTaeT oka3sblBaTb
BMUSHWE HA [ANUTENbHOCTb YNPaBSIOWMX WMMYNbCOB, YTO MOXET HeraTMBHO OTPasnTbCA Ha
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KayecTBe perynupoBaHus. Bo nsbexaHve Taknx cutyaumn B npmbope npeaycMoTpeHa BO3MOXHOCTb
yBENVYEeHUss UWHTepBana BPeMeHW Mexay CcocefHuMM Bbluucnennsamm Dy un D lMpu atom
ONUTENbHOCTb  YNPaBSIOLEro MMMYNbCa BbIYUCISAETCS He B KaXAOM Luare perynupoBaHusi, a C
NponyckoM HeKOTOporo Mx uucrna. B nponyckaembix (4ns BblYMCNEHWIA) LWarax OAUTENbHOCTb
MMNYNbCOB YNpPaBfeHNs OCTaeTcsl HEM3MEHHON N paBHOW Dy @ K MOMEHTY BblYMCIEHUSt 3HaYeHUs Di.y
KOHTpOnupyemasi Temnepatypa ycrneBaeT M3MEHUTbCA Ha BENUUMHY, JOCTaTOuHYI0 ANSi ee YeTKOM
dukcauum npubopom.

MapameTp S, onpegensioWwuiA, B KAKOM MO CYETY Luare perynMpoaHuns byaeT npovsBoavTbCs
nocnepyoulee BbluncneHne Dy, 3agaeTcsi nonb3oBaTenem npu nporpamMMupoBaHun npubopa B
napameTpe R-0 1.

T,°C 4
Tyer !
]
I |
I |
|
t,c
K3P+ 4 ’
BKN. || "[
oTKn. -
t,c
K3pP—4
BKN.
oo |
0 t,c

PucyHok 4.2
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4.2.5 MMpu 3agaHum B napameTpe A-0 { snauenus D000 ynpaensiowme nmnynses K3P npuGopom
He hOPMUPYIOTCSI, @ ero NepemeLLeHe MOXET NMPOU3BOAUTLCSA AUCTAHLUMOHHO MPU MOMOLLM KHOMOK

Ha nuueson naHenu. MNpu 3TOM HaxaTue KHOMKW NpuBOAUT K OTKPbIBAHMIO KranaHa, a Ha)Xxatue

KHOMKMN — K ero 3akpbiBaHuto. KomaHgbl AucTaHuMoHHoro ynpasneHuss K3P  dopmupytotcs
HEMPEPBLIBHO Ha BPEMsi yAepXXaHUs COOTBETCTBYHOLLEN KHOMKM B HaXaTOM COCTOSIHUM. Pexum
OTKNIOYEHNS aBTomMaTnyeckoro ynpasneHusi K3P nHanumpyeTca Toukon B KpaviHE npaBoy no3vuum
HWXHEro nHamkatopa.

Mpnbopel B Kopnyce L7 nmetoT pexum aganTMBHON HAaCTPONKM PerynaTopoB (cMm. n. 8.4).
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4.3 Pab6oTa npubopa B ceTn RS-485

Mpnbopbl moandukaumm RS moryT obmenmBatbcs AdaHHbiMu ¢ K no cetm RS-485.
OTobpakeHne TeKyLuMx napameTpoB nNpubopa MOXeT BbINOMHATLCSA C MOMOLLBIO NporpamMmMbl «Owen
Process Manager» (MHopmaLuio CM. Ha canTe Www.owen.ru)

Ona nopgknioyenns k MK npubopos, nmetowmx uHTepdenc RS-485, moryT mcnonb3oBaTbCst
apanTepbl cetn OBEH AC3-M unu OBEH ACA4.

KoHdurypmposaHue ceTeBbix napameTpoB TPM33-LLU4 ocyliecTBnsieTcs ¢ MOMOLLBIO NporpamMmmbl
«KoHdpurypatop AC-2M» (HaxoauTcs Ha canTte www.owen.ru). OnucaHne paboTbl ¢ nporpammon
«KoHdurypaTtop AC-2M» npusegeHo B MpunoxeHun E.

Mpubop TPM33-LLU4 obecneunBaetr nepegadvy [MK gaHHbIX O 3HAYEHWUSIX KOHTPOMNMPYEMbIX
Temnepartyp v 3a4aHHbIX yCTaBKax.

[ns ycTaHOBKM 3aBOACKMX CeTeBblx napameTpoB npubopoB TPM33-LW4.X.RS Heobxoganmo
OTKpbITb NPMBOP M yCTaHOBUTL Nepemblyky Ha pasbeM X1, yCTaHOBMEHHbIN Ha nnaTe KOHTponnepa
TRM58C7M.

KoHdurypuposaHue ceteBbix napameTpoB TPM33-l7 ocywecTBnsetca ¢ knaBuaTypbl Ha
nuueBon naHenu npubopa.

Mpubop TPM33-LL7 obecneumBaeT KOHUIypupoBaHne BCEX NapameTpoB npubopa u nepegavy
MK AaHHBIX O 3HAYEHUSIX KOHTPONMPYEMbIX TEMMNEepaTyp 1 3aAaHHbIX ycTaBkax Mo npotokonam OBeH u
ModBus.

MepeyeHb komaHA npoTtokonos OeeH n ModBus npueeaeH B lNpunoxerun XK.

B npubopax B kopnyce LLI7 3aBoackve napameTpbl yCTaHaBNMBAETCS C UCNOMb30BaHNEM KHOMOK,

pacnonoXeHHbIX Ha nuLesor naHenu npubopa (3anuce 3HauyeHus 6742 B napameTp P- {b).
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5 Pexumbl paboTbl npubopa
5.1 Pexumbl paboTtbl npudopa
Mpun akcnnyaTaummn pabota npubopa OCyLIEeCTBASAETCS B OOHOM M3 TPEX OCHOBHbIX PEXUMax:
«PerynvpoBaHue», «[pocmoTp» nnu «lporpammmpoBaHunes.
MepeknioyeHne pexmMmoB W ynpasneHne npubopoM MPOU3BOAUTCA MPW MOMOLLUM  KHOMOK,

pacnonoXeHHbIX Ha NWUEBON naHenu npubopa. HasHaueHne KHOMOK ynpaBreHus npubopom B
pasnuyHbIX pexunmMax ero paboTsl rpacduyeckv NpeacTaBneHo Ha pyUcyHke 5.1.

Perynuposanue ™1 Npocmotp ™1 MporpamMmupoBanne
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PucyHok 5.1
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5.2 Pexum «PerynupoBaHue»

5.2.1 BbinonHsieMble yHKLUU

5.2.1.1 Pexum «PerynupoBaHue» — OCHOBHOW pabouuMn pexum, B KOTOpbI npubop
nepeBOAMUTCS aBTOMATUYECKU MOCrie MoAayM Ha Hero HampshkeHus nuTaHus. B gaHHOM pexume
npunbop BbINOMHAET crneaytoLime pyHKUUK:

KOHTPONUpYeT npu MOMOLUM MOAKMOYEHHBIX K HEMy [aTyMKOB BXOAHble NapameTpbl
CUCTEMBI;

OCyLLECTBNSET UMGPOBYD  (PUNbTPaLMIO  KOHTPONMMPYEMbIX  BXOAHBIMU  AaTyMKamMu
napameTpoB;

OCYLLECTBISAET KOPPEKLMIO NOKa3aHU BXOOHbIX AATYMKOB,;

oToDOpaxaeT Ha NMLEeBON NaHenyn MHOPMaLIMIO O KOHTPOSIMPYEMbIX NapamMeTpax N TEKyLLMX
ycTaBKax perynmpoBaHus;

KOHTPOMUPYET UCMPaBHOCTb BXOAHbIX AAaTYMKOB M (DOPMUPYET cuUrHansl 06 ux BbiIXxofe U3
CTpos;

opMUpPYET CUrHarnbl yrpaBreHnst UCNONHUTENbHBIMU MEXaHU3MaMU;

ocylecTnseT nepega4vy nHoopmaumm MK.

5.2.1.2 [ns noBbILUEHUSI NOMEXOYCTOMYMBOCTM NPUGOP OCYLLECTBASIET MOCTOSHHbLIA KOHTPOMb
BbINOMHAEMOW MporpamMmMbl U NpU OBHaPYKEHWU OTKMOHEHWI, HECOBMECTUMbIX C AanbHeunLein

paboTtown,

nNpou3BOAWUT  NPUHYAUTENbHbLIM  3anyck  Mukponpoueccopa. [aHHbii  nepesanyck

XapaktepuayeTcsi BO3BpaTOM MpoOrpaMMbl B HayarnbHYl0 TOYKY €€ BbIMOSIHEHUS U BKMOYEHUEM
BCneacTBue atoro (Ha Bpems 6 C) pexuma nporpesa kanopudepa.
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5.2.2 KoHTponb BXOAHbIX NapaMeTpoB

5.2.2.1 KoHTponb  BXOAHbIX  TeMMepaTypHbIX  NapamMeTpoB  OCYLUECTBAsSieTCS  NyTem
NnocrneaoBaTenbHOTO  LIMKIIMYECKOro onpoca AaTyvMkoB, MO pesynbTatam KoToporo npu6opom
NPOW3BOAMTCS BbIYMCIIEHNE TEKYLLMX 3HAYEHWI CEAYIOLUMX BENUYMH:

—  TemnepaTypbl HAPYXXHOro Bo34yXa Tyapyx ;
— Temnepartypbl 06paTHOl BoAbl BO3BpaLLaeMol B TennoueHTpasnb Togp;
—  Temnepatypbl NPUTOYHOTO BO3AYXA Trpurou.

Kpome TOro, B nepuon LUMKNMYECKOro onpoca npubop onpenensieT COCTOSIHAE KOHTaKTHbIX
[aTYMKOB, NOAKMIOYEHHBIX K ero Bxogam «Cl», «C2» n «C3».

5.2.2.2 Bpems ogHOro uumkna onpoca gaT4yMKoB paBHO 6 Cek.

5.2.2.3 Twvn ucnonb3yeMbix B paboTe TEPMOMETPOB CONPOTUBNEHWS 3afaeTcs Nnonb3oBaTenem B
napameTpe P-0 { npn nporpammuposaHum npuGopa.

BbluucneHne TekylumMx 3Ha4YeHWn TemnepaTyp NPOV3BOAUTCS B COOTBETCTBUM C HOMMUHANbHbIMU
cTaTU4ecKMMm xapaktepuctukamm npeobpasoanHus no FOCT 6651-94.

5.2.3 UudpoBas dunbTpaumsa nusmepeHun

5.2.3.1 ns ocnabneHns BAUAHUA BHELHUX MMMNYMbCHbIX NMOMEX Ha Moka3aHus npubopa B
nporpammy o06paboTku curHanoB BxogHbix TC BBedeHa uudpoBas GunbTpaums pesynbTaTtos
n3MepeHun. PunbTpaumsa OCYLLECTBNSETCA He3aBUCUMO [NA KaXOoro KaHama W MpoBOAUTCA
rnocnegosaTenbHo B ABa aTana.

5.2.3.2 Ha nepBom 3Tane n3 TeKyLUMX U3MEPEHU BXOAHbIX MapaMeTpoB OT(UIbLTPOBLIBAKOTCS
3Ha4yeHWs, UMeloLMe ABHO BbIPAXXEHHbIE MO BENUYMHE «MpoBanbl» Unu «Bblbpock». Ang aToro B
npnbope OCYLIECTBNSETCA HEMpPepbiBHOE BbIYWCIIEHWE Pa3HOCTM Mexay pesynbTatamu AByX
NocrnegHnX U3MepeHuii OQHOro U TOro Xe BXOOHOro napameTpa, BbIMOMHEHHbIX B COCEOHUX LMKnax
onpoca, W CpaBHEHWe 3TOM PasHOCTV C 3adaHHbIM [OMYyCTUMbIM OTKNoHeHueM. [pu atom, ecnu
BblYMCMNEHHAs PasHOCTb MpeBbIaeT AONYCTUMbIN Npeaen, To pe3ynbTaT, MofyYeHHbIN B NocneaHem
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LMKIe onpoca, cYuTaeTcs HefOoCTOBEpHbIM, AanbHenlas obpaboTka ero npuoctaHaBnvMBaeTcs U
oxuaaeTcst pesynbTaT nocneayolero namepenns. Ecnv HepocToBepHbI pesynbTaTt Obin Bbi3BaH
BO3AENCTBMEM NMOMEXU, TO Mocredyolee n3mMepeHve NoaTBEPAUT 3TOT (DaKT M NOXHOE 3HaveHue
aHHynupyeTtca. Takonm anroputM dunbTpauMu MO3BOMSAeT 3awuTuTb MNpubop OT BO3AENCTBUS
€OVNHWYHBIX  UMMNYMbCHBIX, KOMMYTALUMOHHbLIX MOMeX, BO3HMKalOWMX npu paboTe CUMOBOro
obopynoBaHus.

BenuunHa ponycTMMOro OTKIOHEHWS pes3ynbTaToB [ABYX COCEAHVX W3MepeHui («nonoca
dunbTpa») 3agaeTca nonb3oBatenem B rpagycax Llenbcus wHAMBMAyanbHO ANS KaXgoro kaHana
KOHTpONs TemnepaTypsbl. Mpu 3ToM «nonoca (unbTpa» Ans kaHana T.apyw 3aAaeTcs B napameTpe F-
Y, pnsi kanana T, — B F-0B v ans kanana Topumes. — B F-0A.

Mpu 3apgaHumn «nonockl chunbTpa» cregyeT UMeTb B BUAY, YTO YEM MeHbLUe ee 3HayeHue (y3kast
nonoca), TeM nyyile NomMexo3allneHHOCTb N3MePUTENBHOIO KaHana, HoO Mpu 3TOM (U3-3a OXUgaHUs
BO3MOXHbIX MOBTOPHbIX M3MEPEHUI) Xyxe peakums npubopa Ha BbicTpoe dakTuyeckoe M3MeHeHue
BXOAHOro napameTpa. Bo n3bexaHne NoBTOPHLIX U3MEPEHWUI NPU 3aAaHMN «MOMoCckl hunbTpa» Ans
KOHKPETHOro JaTuuka crnefyeT pyKOBOACTBOBATHCS MaKCMMaribHO BO3MOXHOMW CKOPOCTBIO M3MEHEHNS
KOHTPONMMPYEMOM UM MpW  JKClfyaTtaumm TemnepaTypbl W MNOMy4YaemMoW Mpu 3TOW CKOPOCTM
npeaensHON Pa3HOCTY B COCEAHMX LiMKNax onpoca AaT4YvKOB.

Mpumep. TycTb MakcMmanbHO BO3MOXHAsi CKOPOCTb M3MEHEHWs TemnepaTypbl MPUTOYHOrO
BO3AYyXa Tnpurou. PaBHa 6,0 °C/MuH, yto coctaenseT 0,1 °C/cek. Tak kak BpeMsi LMKna onpoca AaTymkoB
paBHO 6 C, TO BblYMCIeHHas NpMbopoM nNpefenbHas pasHOCTb TeMnepaTyp Mexay ABYMS COCeQHUMM
namepeHusmn 6ynet He Gonee 0,6 °C (0,1 °C/cek - 6 cek). Ucxoaa us atoro, B napamertpe F-08
3HayeHve «nonockbl unbTpa» (C HEKOTOPbIM 3amnacom) MoxeT ObiTb 3agaHo paBHbiM 001.0, yTo
cootseTtcTByeT 1,0 °C.

Mpn HeobxogumocTn nobo M3 3TMX UINBTPOB MOXET OblTb OTKMOYEH YCTAHOBKOW B
COOTBETCTBYIOLLEM NapameTpe 3Haderus 000,

5.2.3.3 Ha BTopom aTane dunbTpauum OCyLLECTBNSAETCA CriaxusaHue (gemndupoBaHue)
nonyyYeHHbIXx No n.5.2.3.2 pe3ynbTaToB W3MEPEHUMN B Crnyvyae MX BO3MOXHOW OCTaTOYHOW
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dnykTyaumnn. [ins aTon uenm npubop NOCTOSHHO BLIYUCIAET cpeaHee apndMeTU4eckoe 3Ha4YeHre ns
nocrnegHnx N M3MepeHuii KOHTPONMMPYEMOro napameTpa WM UCMOMb3yeT MONyYEHHYK BEMUYUHY Ans
JanbHenwen pabotbl. KonnyectBo crnaraembix, BXOAALWMX B cpeaHee apudmMeTnyeckoe 3HadeHwue,
3afj@aeTcs nonb3oBaTerneM npu nNporpaMmMupoBaHumn npubopa B napametpax F-05 ansa kaHana Tuapyx;
F-07 pna kaHana Tesp. M F-09 ans kaHana Topurou-

MpumeyaHne — [locne nopgauu Ha I'IpVI60p Hanps>XXeHna nutaHna n 00 HaKonfeHua um
3agaHHoro konuyectsa N I/I3MepeHI/Il7I Ha MHOWKaLUMIO BblIBOOATCA TeKylLlMe 3HavYeHna Temnepartypbl.

3HaueHue, 3agaHHoe B napametpax F-09, F-07 vnn F-09 HasbiBaeTcs «MNOCTOSIHHOW BpeMeHu
dunbTpax.

Mpu 3agaHnM «NOCTOSIHHON BpeMeHWU unbTpa» criedyeT MMeTb B BuAy, YTO yBenuyeHue ee
3HaYeHNUs 3PEKTUBHO YnyyliaeT MOMeX0o3alUMLEHHOCTb KaHana KOHTPOMs TemnepaTypbl, HO U
OLHOBPEMEHHO YBENnM4YMBaeT €ero WHEepUMOHHOCTb. TO ecTb peakums npubopa Ha ObiCTpble
N3MEHEHMWSI BXOAHOW BENUYUHBI 3aMefnseTcs.

Cnegyet OTMETUTb, YTO YyKa3aHHOE CBOWCTBO MOXET ObiTb MCMOMb30BAHO HE TOMbKO Anst
MOBLILLIEHMSI MOMEXO03aLUMLLEHHOCTV Npubopa, HO 1 creunansHo — O AeMNUPOBaHMS NoKasaHmil
Kakoro-nn6o patuMka. Hanpumep, yBenuueHve 3HaveHuss napametpa F-05 moxeT orpaHnunTb
BNUSIHWE Ha CMCTEMY KpPaTKOBPEMEHHbLIX U3MEHEHMW TemnepaTypbl HAapYKHOTO BO3A4YyXa, Bbi3BaHHbIX
BO34ENCTBMEM CryYaliHbIX BHELIHNX pakTOpoB (MOPbIBbI BETpa U T. M.).

Mpu HeobxoauMOCTM MnOGOM U3 3TUX UNLTPOB MOXET OblTb OTKMIOYEH YCTAHOBKOW B
cooTBeTCTBYIOLWEM napameTpe 3HadeHus D000,

5.2.4 KoppeKuusi nokazaHU AaTYMKoOB

5.2.4.1 MNony4yeHHble B pe3ynbTaTe BbIYUCIEHWI OTMUIILTPOBaHHbIE TeKyllMe 3HaveHus
KOHTpOnMpyeMbix NpuGopoM TemnepaTyp nepen BbiBOAOM Ha LIV mMoryT GbiTb OTKOPPEKTUPOBaHbI B
COOTBETCTBUM C 3a4aHHBIMU MOMNb30BaTENEM KOPPEKTUPYIOLLMMM NapaMeTpamMu.

Koppekuusi nokas3aHwii  OCYLLECTBIAETCA He3aBUCHMO ANl KaXOOro KaHama KOHTpons
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Temnepatypbl. [lpy 3TOM nonyyeHHble no n. 5.2.3.2 BenuuuHbl anrebpav4eckn CyMMUPYHOTCA C
KOPPEKTUPYIOLLMMM 3HAYEHUAMU, 3adaHHbIMU AN HUX B napameTpax F-O! ana kavana Tiapyx;
F-0P nns kanana Tosp. ; F-I9 ans kanana Topurou.-

KoppektupytoLne sHaveHus 3agatotcs B rpagycax Llenbcua n cnyxat ans ycTpaHeHus BNnAHWS
HavanbHOM norpelwHocTn Aatumka. [pu  3agaHuyM  GOMbLUMX  KOPPEKTUPYIOLWMX — 3HAYEHWUN,
VHOMUMpYyeMoe 3HayeHue TemnepaTtypbl MOXeT npeBbicuTb 999.9, npu 3TOM CcTaplume paspsagbl
6yayT obpesaHbl. 3HavyeHne TeMmnepatypbl 1234.5 6yget nHanumpoBaTbes B Buae 234.5.

5.2.4.2 OTKOPPEKTUPOBAHHbIE 3HAYEHUS KOHTPONMPYEMbIX NMpUBopoM TemnepaTyp BbIBOAATCS
Ha LU/ npnbopa n ncnonb3ylotca AN perynvpoBaHusl napaMeTpoB CUCTEMBI.

5.2.5 UHAMKaLMA KOHTPONMUpPYeMbIX NapamMeTpoB

5.2.5.1 Bo Bpemsi paboTbl Npubop oTobpaxaeT Ha ABYX YeTblpexpa3psaHbix LI nHdopmaumio o
KOHTPONMUPYEMbIX UM TeMmrepaTtypax, pexvmax paboTbl CUCTEMbl U 3adaHHbIX (MNU BbIYUCIIEHHbIX)
yCTaBKax perynmpoBaHusl.

5.2.5.2 VNHdopmauums o KOHTponupyembix Nnprubopom TemnepaTypax BblBOAUTCS Ha BepxHuid LIA.

Bbibop kaHana vHAMKauuM OCyLLeCTBMAETCS Monb3oBaTenem npyu MOMOLLM KHOMOK unu "
KOHTPONMUPYEeTCS MO 3acBeTKe COOTBETCTBYIOLLErO CBETOAMOAA Tuapyw, Tobps Tnpurow. 1P 3TOM Ha
HwkHeMm LN oTobpaxaeTcs nHdpopmaums, npuseaeHHas B Tabnuue 5.1.

5.2.5.3 NHdopmaums o COCTOSAHUN NOAKITIOYEHHbBIX K MPUBOPY KOHTaKTHBLIX AaTYMKOB BbIBOAMTCS
Ha cBetoamodbl «Cl», «C2» un «C3». [Mpu 3TOM 3acBeTka COOTBETCTBYHLLEro CBeToAuoAa
curHanuanpyet o cpabaTbiBaHUM (3aMblkaHUK) OOHOUMEHHOIO AaTymKa.
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Tabnuuya 5.1
Muza::ﬂuu WUHdbopmauus, oTobpakaemas Ha HuxHem LIU

Thapyx. MHdopMaLmMOoHHbIe 3aCTaBku O pexrMe paboTbl CUCTEMBI:
-~ - pexxum nporpesa kanopudepa;
-- {- peXypHbI PEXNM;
--C - peX1UM perynmpoBaHusl MPUTOYHOTO BO3OYXa;
--3 - peX1M 3aLWNTbI CUCTEMBI OT NPEBLILIEHNSI TemMnepaTypsbl

obpaTHow BoAabl;
--Y - pexum 3aLLnTbl CUCTEMbI OT 3aMOPaXKUBAHUS;
--5 - neTHUIN pexum
Tosp. TekyLlee 3HaveHne yCTaBKN Togp.rp., BbIMUCIIEHHOE MO Togp.rp. = T (Tuapyx.)

Trpurou. 3agaHHOoe 3HaveHne yCTaBKu perynnpoBaHns TemnepaTtypbl MPUTOYHOrO BO3ayXa

TyCT NpUTOM.

5.2.6 KoHTponb ucnpaBHOCTM JaTYUKOB

5.2.6.1 B npouecce paboTtbl npubop TecTupyeT cocTosiHue BXxoAHblx TC u dopmupyeT
aBapuiiHble CUrHamnbl Mpu OOHAapYXeHWM HEeWCnpPaBHOCTU NOOOro K3 HUX. ABapuiiHble CUrHanbl
OopMUPYIOTCH B CrEAYOLLNX CUTYyaLUSX:

—  NpuW KOPOTKOM 3ambikaHum TC;

— npu obpbiBe TC;

— NpV NOMyYeHUn pe3ynbTaToB M3MepeHus TemnepaTypbl, 6onblunx 3HadveHns 199,9 °C unm
MeHbLUMX MUHYyc 50 °C (6e3 yyeTa koppekuum no n. 5.2.4).
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5.2.6.2 o aBapuiHOMY curHamny npubop BKMOYAeT MUraroLLyl 3acBETKY COOTBETCTBYHOLLErO
cBeToAModa KaHana uHguvkauum v BbiBOAWUT Ha BepxHui LM B aTtom kaHane cooblieHve B Buae
rOpM30OHTarnbHbIX MPOYEPKOB (===. ).

Mpu BoccTaHoBNEHUMM paboTOCMOCOBHOCTM HEUCTPaBHbIX OATYMKOB aBapUiHbLIA - cUrHan
CHUMaeTCs aBTOMaTUYECKU.

5.2.6.3 Ha Bpemsi HeucnpaBHOCTU MOOOro M3 OATYMKOB B KaHanax Tuapyx ; Tosp. WM Trpurou.
nprubop NepeBoOAUT CUCTEMY B PEXMM 3aLUMTbI kKanopudepa oT 3amopaXunBaHusl.

5.2.7 YHpaBneHMe UCNOJIHUTENMbHbIMU MeXaHu3MmamMum 1 ychOf/’ICTBaMM

5.2.7.1 Ana paboTbl C UCNOMHUTENbHLIMA MEXaHW3MaMu U YCTPOWCTBaMM CUCTEMbI B npubop
BCTPOEHbI YeTbIpe 3NEeKTPOMarHnTHbIX pene:

Pene «K3Pgp» M «K3Paap», OCHALLEHHbIE HOPManbHO-OTKPbITBIMU KOHTaKTamu, cryxart
ONa  ynpaBneHus 3nekTponpuMBOLOM 3anopHO-perynupytowero knanaHa. B npouecce
paboTbl Npnbop ynpasnseT K3P no anroputmam, npusegeHHbIM B pasgene 4.

Pene «Kanw3n» npegHasHayeHO ANS ynNpaBrneHWs MEXaHW3MOM Modadn B CUCTEMY
HapY>XHOro BO3ayxa, a Takke AN ynpaBneHus anekTpoasuratenem seHtunatopa. MNpu atom
KOMaHga Ha BKMIOYEHWE BEHTUNATOpa W OTKPbIBaHME xamnwo3n opMupyeTcs  ero
HOPMarnbHO-OTKPbITEIM KOHTaKTOM, @ KOMaHa Ha 3aKpbiBaHWe >Xanio3n — HopMarnbHO-
3aKPbITEIM KOHTAKTOM TOW e rpynnbl. ANropuTMbl yNpaBreHWst BEHTUNATOPOM W Xarosn
N3MOoXeHbl B pasaene 4.

Pene «ABapusa» crnyxuT anst Bblgaum o606LeHHOro aBapuiHOro curHana, opmMupyemMoro
npu HENCnNpaBHOCTK NOOOro M3 BXOAHbBIX AATYMKOB Mo N. 5.2.6, unv npmn oTkase OCHOBHOIO
obopyaoBaHusi, B pe3dynbTaTe KOTOPOro NPOUCXOAMUT cpabaTbiBaHWE KOHTAKTHbIX AaT4MKOB
«C2», «C3» (n. 4.1.8).

Kpome TOro, mocrne ycTaHOBKM COOTBETCTBylOLWero koga B napametpe P-O5 0606LieHHbIN
aBapuiiHbIA CUrHan MoxeT (POPMMPOBATLCA M NPY NEPEXOLE CUCTEMbI B PEXMM 3aluUThbl kKanopudepa
OT 3amMopakmsaHusa no n. 4.1.5.
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MpumeyaHne — B npubope TPM33-lL4, B pexumax «[lpocmoTp» u «[lporpammvpoBaHue»
curHanbl ynpaBneHusi BoIXOOHbIMU pene «K3Pgn,» U «K3Pap» Griokupytotes, a pene «XKantosu»
ocTaeTcsi B TOM COCTOSIHWM, KoTopoe Bbino 3agaHo Ans Hero B pexume «PerynvuposaHue». B npubope
TPM33-l7, perynatop B pexumax «[lpocmotp» un «[lporpammvpoBaHune» MpoAorkaeT
PYHKLIMOHMPOBATb, ¥ HOBblE NapamMeTpbl MPUMEHSIOTCSA cpa3dy nocrne 3anucy.

5.3 Pexum «MpocmoTtp»
5.3.1 B pexume «[lMpocmoTp» nonb3oBaTenb OCYLIECTBASET KOHTPOMNb 3adaHHbIX Mpu
nporpaMMmpoBaHumn npubopa ycTaBok 1 napameTpoB, onpeaensiowmx ero pabory.

5.3.2 Pabouve napametpbl npubGopa pacrnpeneneHbl B yetoipex rpynnax: L, P, F u A. Kaxpgas
13 yKasaHHbIX rpynn copepxuT paboune napameTpbl. MNepeyeHb pabounx napameTpos npubopa c
ykasaHueM 3agaHHbIX ANS HUX Ha NpeanpusTUm-u3rotoBuTene 3HaveHuii npuseaeH B MNpunoxenum .

He ykasaHHble B nepeyHe napameTpbl B nporpamMmmMe npubopa He MCnonb3ylTca U MOryT UMeTb
nobble 3HaYeHus.

5.3.3 lMNepexog B pexum «[lpocmoTp» ocyllecTBAsieTcss u3 pexuma «PerynupoBaHue»

KpaTKOBPEMEHHBIM (MPUMEPHO Ha 1 cek) HaxaTtneMm kHonku [T Ha nuueBoit naHenu npubopa.
Mocne nepexoga B pexum «[pocmoTp» Ha BepxHem LW npubopa otobpaxaetcs wmdp

napametpa «U-I &, a Ha HwkHeM LI — 3agaHHoe ans Hero sHadveHune. BbiGop rpynnbl napameTpos
(L, P, F, R) ocywecTensieTca npy NOMOLLM KHOMOK 2> nuiin |§ a BbIGop paboyero napameTpa B rpynne
— Mpu nomoLum kHomok 5% (yBenuueHne nopsigkosoro Homepa) unm 12| (ymeHbLeHne Homepah

- unu

5.3.4 BosBpart nprbopa B pexum «PerynnpoBaHue» oCyLLEeCTBNAETCA HaxaTnem KHOMKN
aBTOMaTMYeCcKM Yepes 20 cek nocrne NocneaHero HaxaTusi KHOMOK yrnpaBrieHus.
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5.4 Pexum «lporpammupoBaHue»

B pexvme «[lporpammupoBaHune» nonb3oBaTento NpefocTaBnsAeTcss BO3MOXHOCTb U3MEHEHWS
3afaHHOro 3HayYeHns paboyero napameTpa, BblbpaHHOro Npu NPocMoTpe.
Mepexoa B pexum «[porpammupoBaHuMe» ocyllecTensieTcs u3 pexuma «lpocmoTp» (nocne

BbiGopa Tpebyemoro paboyero napameTpa) KpaTKOBPEMEHHbLIM HaXaTWeM KHOMKU E Mepexon B

pPEXUM  XapakTepusyeTcsi MOsIBMIEHWEM Murawowero paspsiga Ha HwkHem LW npubopa,
oTobpaxalwlleM 3aJaHHOe B [AaHHOM napameTpe 3HadeHue. Mwurawowui paspsg MHgopmupyet
nonb3oBaTens 0 rOTOBHOCTU €70 K BHECEHWIO U3MEHEHUIA.

M3aMeHeHne Tekyllero 3Ha4yeHusi B MUralolemM paspsife OCYLLUECTBMSIETCS MpU MOMOLLM KHOMOK

A »~
(yBenuuenue) n ’C (ymeHblUeHne). Bbibop nopnexaiero U3MeHeHuo paspsga UHAuKauun

npoun3BoaNTCS NPU NMOMOLLM KHOMOK \ﬁ (caBur BneBso) u |S| (cosur Bnpaso).
3aHeceHne B namsATb npubopa 3ag4aHHOro 3HaYeHWst napaMmeTpa MNpPOoU3BOAUTCA HaXaTUeM

KHOMKM Ha Bpemsi He MeHee 1 cek. BcTpoeHHass B npubop MuKpocxema namsit siBnsieTcst
3HEProHe3aBUCKMOM, YTO MO3BONSAET COXPaHATb B HeW 3afaHHble 3HavYeHus paboyrx napameTpoB npu
obectounBaHum TPM33.

Onsa 3awmTbl npubopa OT HEeCaHKUMOHMPOBAHHOIO M3MEHEHWs1 paboumx napameTpoB B HEM
npegycMoTpeHa OnoKMpOBKa 3anuMcu 3adaHHbIX 3HaYeHun. YkasaHHas OrokvpoBka CHUMaeTCd rnocrne
YCTaHOBKM Nepembldkn «3anucb» (Mexay koHTaktamu 28-29 npubopa B kopnyce L4, koHTaktamm 13-14
npubopa B kopnyce L7, cooTBETCTBEHHO).

BosBpat npubopa B pexum «[lpocmoTp» (Ons Bbibopa criegyloLlero nporpaMmMupyemoro

rnapameTpa) OCYyLLeCTBIAETCS OQHOKPATHbIM KPaTKOBPEMEHHBIM HaXaTheM KHOMKU
pexum «PerynupoBaHune» — [BYKpaTHbIM HaXKaTUeM 3TON KHOMKM.

, @ nepexog B
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6 Mepbl 6e3onacHoCcTU

6.1 Mpwnbop oTHocuTcs k knaccy 3awmTel || no TOCT 12.2.007.0-75.

6.2 lMpu akcnnyaTauum M TexHu4YeckoMm obcnyxumBaHun Heobxogmmo cobniopate TpeboBaHust
FOCT 12.3.019-80, «[lpaBun TexHWYECKOW IKChnyaTauumn 3reKTpOoyCTaHOBOK noTpebuTenei»,
«[NpaBnn TexHWKM 6e30nacHOCTM NpU AKCNyaTauum aneKTpoyCcTaHOBOK NoTpebuteneis.

6.3 Ha OTKpbITbIX KOHTaKTax kneMMHuka npubopa npu aKcniyaTauum NpUcyTCTBYET HanpsikeHne
220 B 50 Iy, onacHoe Ans 4ernoBeYecKOM XWU3HW. YCTaHOBKY npubopa criegyeT MpPOW3BOAUTL Ha
cneunanusnpoBaHHbIX LMTax, AOCTYM BHYTPb KOTOPbIX paspelleH TOMbKO KBanuuLMPOBaHHLIM
crneumanucTam.

6.4 JTobble nogknoveHns K npubopy 1 paboTbl NO ero TeXHU4YeckoMy obcnyxuBaHuio crnedyeT
NPOU3BOAMNTL TOSNBLKO NPY OTKIMIOYEHHOM NUTaHUK NPMBopa 1 UCNOSHUTENbHBLIX MEXaHU3MOB.
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7 MoHTax npmbopa Ha ob6bLekTe

7.1 MoHTax npubopa

7.1.1 MoArotoBUTb Ha LIMTe YMpaBneHWs NOocajoyHoe MeCTO [AnA yCTaHoBKM npubopa B
COOTBETCTBUM CAAHHBIMK, NpuBEAeHHbIMK B [Npunoxexun b.

YuutbiBas, 4TO Ha Koprnyce npubopa MMEKTCS BEHTUMSAUMOHHbIE LUENW, KOHCTPYKUUS LuTa
ynpaeneHus A[omkHa obecneuvBaTb 3awmMTy npubopa OT nomajaHus B HEro Bnaru, rpsasu um
NMOCTOPOHHMX NPEAMETOB.

7.1.2 Mpun pasmeweHun npubopa cnegyer MNOMHWUTb, YTO Ha OTKPbITbIX KOHTAKTax ero
KNeMMHUKa B nepuoa dKcnfyatauum npucyTcTByeT HanpsbkeHne 220 B 50 Iy, onacHoe Ans
YyenoBeyeckow xusHu. Mpubop crnepyeT ycTaHaBnMBaTb Ha CNeLManM3MpoOBaHHbIX LUMTaX, AOCTYM
BHYTPb KOTOPbIX pa3peLleH TOMbKo KBanmpuumMpoBaHHbIM cneumanucTam.

7.1.3 CMoHTMpOBaTk NPMBOP Ha LMTE ynpasrieHns, NCNonb3ys ANS ero KpenneHus dukcaTopesl,
BXOAsLLME B KOMMIEKT nocTaBkn npubopa.

7.2 MoOHTaX BHeLWHUX cBsi3en

7.2.1 O6wue TpeboBaHMA

7.2.1.1 MNuTtanne npubopa cnedyeT NPOM3BOAUTL OT ceTeBoro dwmpepa 220 B 50 lu, He
CBSI3aHHOrO HEMNOCPeACTBEHHO C MUTAHMEM MOLLHOMO CWUMoBOro obopyaoBaHus. Bo BHeluHen uenu
pekomeHAyeTCs yCTaHOBUTb BbIKMOYaTeNb NUTaHus, obecneuymBalowmii OTKMKYEHWe npubopa ot
CeTu 1 Nnaekve npegoxpaHuTeny Ha Tok 0,5 A.

MuTaHne kaknx-nmbo yCTPOWCTB OT CETEBLIX KOHTAKTOB Npubopa 3anpeLyaeTcs.

7.2.1.2 CoegnHeHne npubopa C BXOAHbIMM AaTyMkamu MNPOM3BOAUTbL MPUM  MOMOLLM
3KpaHMPOBAHHOW TPEXMNPOBOOHOW IMHWUMW, >XWUIMbl KOTOPOW MO OTHOLUEHUIO ApYyr K APYry WUMerT
O[MHaAKoBOE CONPOTUBMEHMe. [nuHa nuHWM CBsI3M JdomkHa OblTb He 6Goree 100 meTpoB, a
COMNPOTUBIEHME KaxKaowW ee Xunbl — He 6onee 15,0 Om.
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7.2.1.3 CoepguHeHue npubopa ¢ yctporctBamMu «Cl», «C2», «C3» BbINOMHATL NPU MOMOLLM
3KpaHMPOBaHHbIX ABYXMPOBOAHbIX NMNHWIA CBA3W. [AnnuHa NuHUM fomkHa 6biTb He 6onee 100 mMeTpoB.

7.2.1.4 CoepguHeHune npubopa ¢ agantepamn AC2, AC3M unu AC4 BbINOMHATL MPU MOMOLLU
3KPaHVPOBaHHOW ABYXNPOBOAHOW NWHWUM CBA3W. [innHa NMUHUKN JOMKHa 6bITb He 6onee 1200 m.

7.2.2 YKa3aHusi N0 MOHTaXy

7.2.2.1 ToaroToBuTb Kabenu Ans coegvHeHuss npubopa € JaTyvkamu, WCMONHUTENbHBIMU
MexaHU3MaMu U BHELLUHMMU YCTPONCTBaMM, a Takke C UCTOYHMKOM nuTanusa 220 B 50 My,

Ona obecneyeHns HaOEXHOCTU 3MNEKTPUYECKUX COEAUHEHUIA PEKOMEHAYeTCsl WCnonb3oBaTb
Kabenu ¢ MegHbIMU MHOTOMPOBOSIOYHBIMU XKUMaMK, KOHLbI KOTOPbIX Nepen NoAaknioYeHvem criegyet
TLATENbHO 3a4MCTUTb. 3a4MCTKY Xun kabenert HeobxoaNMO BbINOMHATE C TaKMM pacyeToMm, YTobbl nx
OroreHHble KOHLIbI Nocne NoAKIYeHus K Npubopy He BbICTynanu 3a npeaenbl KNemMMHUKa.

CeueHve xun kabeneii He JOKHO NpeBbiWwaTh 0,75 MM® (ONTUMAanbHO cedeHne 0,5 mm?).

7.2.2.2 MNpn npoknagke kabenei cnegyeT BbIAENUTb B CaMOCTOSATENbHYHO Tpaccy (Mmm
HEeCKOmnbKO Tpacc) NMUHUKM CBA3K, coeauHstowme npubop ¢ TC n yctporctBamm «Cl», «C2», «C3»,
pacnonarass ee (UnNu ux) OTAENbHO OT CUMOBbLIX kabenen, a Tawke kabenen, cosgarLMxX
BbICOKOYaCTOTHbIE Y UMMYIbCHbIE MOMEXW.

Ona 3awutbl BXOAHbIX YCTponMcTB TPM33 OT BAMSHUA NPOMBILIIEHHBIX 3MEKTPOMAarHUTHbIX
nomex nuHuM cBasuM npubopa ¢ TC u yctponctBamm «Cl», «C2», «C3» cnegyeT TlaTenbHO
3KpaHupoBaTb. B KayecTBe 3KpaHOB MOryT ObiTb MCMONb30BaHbl Kak creunanbHble kabermu ¢
3KPaHMPYOLLMMK ONneTkaMu, Tak U 3a3eMIeHHbIe CTanbHble TpyObl NoaxoasLero agvameTpa.

Mpn wncnonb3oBaHWM  3KPaAHWPOBAHHbLIX kabenem MakcumanbHbI  3aLWMTHBIN  3ddeKT
[OCTUraeTcs Npu COeAVMHEHVN VX SKPaHOB C OOLLeN TOYKOW cxeMmbl npubopa (koHTakThbl 15, 16, 17 n
30, 31, 32 TPM33-LLI4, koHTakTbl 33, 37, 43, 47 TPM33-LL17, cooTBeTcTBEHHO). OAHaKO B 3TOM cryyae
Heobxoaumo y6eauTbCs, YTO 3JKpaHMpyloLmMe OonneTkn Kabenew Ha MPOTSXKEHUM BCEW Tpacchbl
Ha[leXXHO N30MMPOBaHbI OT MeTarIMYeCcKMX 3a3eMeHHbIX KOHCTPYKUMA. Ecnu ykasaHHoe ycrnoBue no
KakMM-nimbo npuYmMHam He BbINOMHSAETCS, TO 3KpaHbl kabenen crnedyeT NOAKMIOYUTL K 3a3eMIIEHHOMY
KOHTaKTY B LUMTE ynpaBneHus.
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CoefunHeHne obLLen TOUKN CXEMbI npm60pa C 3a3eMIIeHHbIMW YacTAMN 0ObekTa 3anpeLjaeTca.

7.2.3 MNopknioyeHne npubopa

7.2.3.1 lMNogknioyeHne npubopa cnegyeT BbIMNOMHATL MO COOTBETCTBYIOLLUM  CXeMawm,
npuBefdeHHbIM B [lMpunoxeHun B, cobniogas npyv 3TOM HWXKEU3NOXEHHYK MocrnefoBaTernibHOCTb
nNpoBeAeHNs onepaLui:
1) MponsBectn nogknioyeHve npubopa K WUCMONMHUTENbHBIM MeXaHU3MaM, WUCTOYHUKY
nuTaHusa 220 B 50 'y u agantepy AC2».
2) MoakniounMTb NWMHUM CBA3KM  «MPUBOpP-AaTYMKM» K TEepMOMETpam COMPOTUBIIEHUS W
yctponcTBam «Cl», «C2», «C3».
3) MoaKknioYnTb NUHUKU CBSA3N «NPUBOpP-AaTYMKM» K COOTBETCTBYOLWMM BXogam TPM33.

MpumeyaHmne — Ecnu kakor-nmbo kaHan KOHTpons TemnepaTypbl B paboTe He ncnonb3yeTcs, To
BMECTO BXOZHOro JaTyvka K COOTBETCTBYIOLLMM KOHTakTam npubopa cregyet nogknioynTb pe3nucTop
noboro Tvna. ConpotueneHune peanctopa — 50...70 Om (ana mogudukauu TPM33, paboTatowmx ¢
patynkamm TCM50M u TCIT 50M) wnu 100...140 Om (ans mopudumkauun TPM33,paboTtatoLmxc
patynkamm TCM 100M v TCI 1000M7).

BHumanume! [Ona 3awutbl BxogHbix uUenerr TPM33 oT Bo3MoxHoOro npobosi 3apsgamu
CTaTU4YECKOrO 3MEeKTPUYeCTBa, HAKOMMEHHOr0 Ha JIMHUSIX CBSA3W  «Npubop-gatyvku», nepen
NOAKMIOYEHNEM K KNEMMHUKY Npubopa Ux Xunbl cnegyet Ha 1...2 ¢ COeANHUTb C BUHTOM 3a3eMIIeHNs
wmTa.

7.2.3.2 Tocne BbINOMHEHUS yka3aHHbIX paboT Npnbop roToB K NCMONb30BaHMIO MO HA3HAYEHUIO.
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8 Ucnonb3oBaHMe NO Ha3HA4YeHUI

8.1 MNMogroTtoBKa Kk paboTe

8.1.1 lMogaTtb Ha npubop HanpsikeHne nutaHusa 220 B 50 'y 1 NpokOHTponupoBaTb MOsBNEHMe
nHdopmaumm Ha ero LW, a Takke 3acBeTky cBeToamoaa «Tapyw».
Mocne nepsoro uukna onpoca aatyukos Ha LI npubopa oTobpasntcs cneayoLas nHdopmaums:

— Ha BepxHeM LM — wn3mepeHHOe 3HayeHWe TemnepaTypbl HapyxHOro Bo3sgyxa (Mnu
TemnepaTtypbl NPSMON BOAbI, B 3aBUCUMOCTM OT MECTA YCTAHOBKU AaTUMKa Tiapyx.)

—  Ha HWkHeM LIV — nHdopmaLmoHHas 3actaeka P-- (pexvm nporpesa kanopudepa).

Mo okoHYaHwM nporpeBa kanopudpepa npubop (B 3aBMCMMOCTU OT COCTOSIHUS BXOAHbIX
napameTpoB) nepesefeT CUCTEMY B OOWH M3 PEeXUMOB, yka3aHHbIX B M. 4.1, U, B COOTBETCTBUM C
3arnoXeHHbIMM  anroputmamu, OyaeT opmMpoBaTe KOMaHAbl YNpaBreHVs SneKkTponpuBoAaMu
xantosn, BeHTunATopa n K3P. O Bbigaye curHanos ynpaenenns Ha K3P curHanusupytoT ceeToanoabl
«KIAMNAH», pacnonoxeHHble Ha nuueBon naHenu npubopa. lNpu 3ToM 3acBeTka cBeToauoda «+»
curHanuampyet o6 OTKpbITUM KnanaHa, a CBETOAMoAa «-» — O ero 3akpbiTun. 3acBeTka CBeTOANOA0B
OCYLLECTBNSAETCSA Ha BpeMsi AeWCTBUS YNpaBnsioLwero curHana.

8.1.2 MaHunynmpys KHOMKOWN V, crnedyeT npokoHTponuposaTe no LI npubopa namepeHve
CneayoLmnx BENNYNH:

— TemnepaTtypbl 06paTHOM BOAbI (MPU 3TOM 3aroputcs cBeToamod «Togp »);
— Temnepatypbl NPUTOYHOrO Bo3adyxa (Npu 3ToOM 3aropuTcsi cBeToamnon «Tnpuroy »).

BHumanume! Mpu paboTe ¢ KHOMKaMu HaxaTue Ux AOMMKHO OCYLLECTBNATLCA HA BPEMS He MeHee
yem 1 cek. Peakums npubopa Ha MOAaHHYI KOMaHAy YynpaBneHusi NMpouCXoAuT Npu OTrnyCcKaHuu
KHonku. Ecnu npu KoHTpome kakoro-Hnbyab napameTpa Ha BepxHuin LM Bmecto 3HayeHus
TemnepaTypbl BbIBOAATCS rOPU30OHTamnbHble Npoyepku (-=--), HeO6XOANMO NMPOBEPUTL NPABUIBHOCTL
NOAKMIOYEHUsT  COOTBETCTBYIOLLEro [AaTyuka, €ero MWCMpaBHOCTb, @ TakKe  WCMNpaBHOCTb
COeANHUTENbHbBIX NIMHWIA N KAYeCTBO UX COEANHEHWUI.
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MpumeyaHne — lNpu nNpoBepke MCNPaABHOCTW NIMHUM CBSA3N U AaTyvMka MEeTOAOM «MPO3BOHKW»,
BO n3bexaHune Bbixoga npubopa K3 CTposi, criegyeT WCMONb3oBaTb YCTPOWCTBA C HaMpsiKeHuem
nuTaHus He 6onee 4,5 B. Npu Gonee BbICOKNX HAaNPsPKEHUSIX OTKIIOYEHMEe CBsi3en oT npubopa nepeq
«MPO3BOHKOW» ABNSIETCS 06513aTeNbHBLIM YCIOBUEM.

8.1.3 PykoBoacTBysicb ykasanusamu n. 5.3, 5.4, npou3BecTM NPOCMOTP 3afdaHHbIX paboumx
napameTpoB npubopa U npuv HEOBXOAUMOCTU NEepenporpammmpoBaTb WX B COOTBETCTBUU C
3KCMNyaTauMoHHbIMU TpeGoBaHUSIMU.

Mpw NnpocmoTpe 1 NPorpaMMMpPOBaHMK paboumx NapameTpPoB YHECTb HKENPUBEAEHHBLIE COOBPaXKEHWSI.

B napametpe P-I { 3apaHHbIn Kof [OMMKEH COOTBETCTBOBATL TUMY MUCMOMNb3YEeMbIX AaTY/KOB.

B napametpax F-0{... F-03 ucxogHble 3HayeHUs [OMKHbI BbiTb ycTaHoBmneHbl paeHbiMu OO0,
3afaHue Apyrux KOppPeKTUPYIOLLMX 3HAYEHUIA AOIMKHO BbITh TEXHUYECKU 0BOCHOBAHHBIM.

B napametpax F-O4, F-0B w F-LDB 3HaveHus «nonockbl dunbTpa» HeobGXxoaMMo 3adaBaTh B
COOTBETCTBUM C YyKa3aHUsIMW, M3NOXeHHbIMM B M. 5.2.3.2. Ecnu pacyeT «nonocbl cdunbTpa» Ans
COOTBETCTBYHOLLEro KaHana KOHTPOnsi TemnepaTypbl No KakMM-NGo NpuunHam 3aTpyaHUTENEH, To ee
3HaYeHNe pekoMeHayeTCs ycTaHaBnuBaTb C 3aBeAoMbiM 3anacoM. CrnefyeT NOMHWUTL, YTO CIIULLKOM
y3kaa «nonoca unbTpa» MOXET 3HaAYUTENbHO 3amennMTb peakumio npubopa Ha ObicTpoe
(haKTU4eckoe M3MEHEHNE BXOAHOIO napameTpa.

B napametpe A-0! pomkHo ObiTb 3adaHO 3HadveHue, OTNMYHOE OT Hyns. Wcknioyenve
COCTaBMAT Cryyaun, koraa rno kakum-nuéo npuynHam asTomatuyeckoe ynpasnenue K3P Heobxoammo
3abnokuposartb (Hanpumep, AN AUCTaHLMOHHOIO yNpaBneHust knanaHom no n. 4.2.5).

PekomeHayemble sHavenus: 00 { (ans GonbwmHcTea cnyyaes) unv G002, 0003

B napametpe A-03 taicke [omkHO GbiTh 3a4aHO 3HaYeHWe, He paBHOE Hyrio, Tak Kak B 3TOM Criyyae, B
cootBeTcTBIAM C chopmyrnon (1) n. 4.2, umnyneckl ynpasnenns K3P dhopmmpoatses He ByayT.

B napametpe A-0Y Bpemsi nporpesa kanopudepa AOMKHO ObiTb 3a4aHO He PAaBHLIM HYMO
(MuHMManbHoe gonyctumoe 3Hadenune OOO f). Mocne nporpammupoBaHus pabounx napameTpos
npubop roToB K AanbHenwen pabore.
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8.2 PekomeHngauuu no HacTtpouke NMUO-perynatopoB

8.2.1 Mepepn Hauanom Hactpoinku MUN[-perynatopa 3agaTe B npubope cregylolme 3HayeHus
pabourx napameTpoB:

— R-01!(snauenne napametpa S) pasHbim OO0 /;

- R-02 (3Hauenve koadpduumenTa 1) pasHbim JO0L;

- R-03 (3nauenue koadpprumenta K) pasHbiv 000 ¢,

- U- M (ana TPM33-1U4) unmn L- 2 (ana TPM33-LL7) (3HayeHne 30HbI HEYYBCTBUTENBHOCTH)
paeHbiv J00.0.

Mocne 3apjaHus ykasaHHbIX paboyvMx napamMeTpoB nepeBecTv npubop B pexum
«PerynmpoBaHue» 1 KOHTPONMPOBAaTb XapaKkTep U3MEHEHUsI TeMnepaTypbl MPU ee perynupoBaHumn.

8.2.2 MocTeneHHo yBenuuuMBas 3HadeHue koadduumenta K B napametpe A-03, nobutbca
BO3HUKHOBEHWS B KOHTYpE PErynupoBaHusi nepnoanyeckmx konebaHum temnepaTtypbl, MPOUCXOASILLMX
BOKPYT 3a1aHHOMN YCTaBKM.

8.2.3 Paccuntatb n ycraHoBuTb B napameTpe A-D3 snauenve koapdmumeHta K npumepHo
paBHbIM 60% OT BenUYUHBLI, Mofyd4eHHoW no n.8.2.2. [lepexogHoW Mpouecc perynupoBaHus
Temnepartypbl NPy 3TOM JOMKEH UMETb anepuoauyecknin xapakrep.

Ecnvn npu Bo3geiicTBuM BO3MyLLalOWMX (DAKTOPOB B KOHType Habniogaetcsi BO3HWKHOBEHMWE
3aTyxalLwmx konebaHuin TemnepaTtypbl, TO CrraxuBaHWe WX credyeT Npou3BOAWUTb MOCTENeHHbIM
yBenuyeHmem koappuumeHTa T.

8.2.4 TNo OKOHYaHMM HACTPOIKM YCTaHOBMUTL B napameTpe - M (ans TPM33-LU4) unu U- 2 (ans
TPM33-LL7) ponyctumoe AONsi KOHTypa 3HayeHWe 30Hbl HEeYyBCTBUTEMbHOCTU PErynvpoBaHus Mo
Temneparype.
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8.3 YTOouYHeHue HaCTPOWKMN perynsiTopos

8.3.1 B npouecce paboTbl AN [OOCTMXKEHUS OMNTUManbHOTO KayecTBa perynupoBaHusi
TemnepaTtypbl MOXeT nOTpBGOBaTbCH M3MEeHeHMe 3ajaHHblX AOnda  peryndatopa napameTpoB
HacTpoviku — S, K 1. M3ameHeHne [faHHbIX NapamMeTpoB OCYLLECTBMSIETCST Ha OCHOBE aHanu3a
nepexogHoro npouecca, nony4YeHHOro npu perynupoBaHun temnepartypbl, U AaHHbIX, U3JNTOXEHHbIX B
n. 4.2.

Hwxe npuBegeHbl Hanbonee pacnpocTpaHeHHbIe CryyYan OTKITOHEHUsI NepexogHoro npowecca ot
onTManbHOro perynmpoBaHuna 1 pacCMOTPEeHbl BO3SMOXHbIE NMPUYKHDBI, Bbi3biBatloLLNEe UX NodaBneHne.

8.3.2 Mocne BKMIOYEHWUS YCTAHOBKM HabmogaeTcs 3HauMTeNbHOe nepeperynupoBaHue
TemnepaTtypbl C nocneaylwmyMi OnuTenbHbIMKM crnabosaTyxalwmmm KonebaHusMm OKono yCTaBKu.
XapakTtep nepexofHoro npotecca rpadmyeckn NpeacTaBneH Ha pucyHke 8.1.

T,°C4
AN
yer. b
t,c
PucyHok 8.1

Bo3MoXHbIe NPUYUHbI

1)  3aBblweHo 3Ha4YeHue koadpdmumeHTa ycunenus K.
B atom cnyvae paxe HesHauuTeNnbHOE paccornacoBaHve Mo TemnepaTtype B
COOTBETCTBUM C hopmMynon (1) n. 4.2 npuBoaUT K (HOPMUPOBAHUIO UMMYMbCa yNpaBrieHns
Gonbwon  panutenbHoct D =25K (E +TAE).Mpn a3tom K3P Bce Bpems
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«MpOCKaknBaeT» MMMO TPebyemMoro onTMManbHOro NONOXKEHUs!.
2)  3aHwkeHo 3Ha4YeHue KoahpULMEHTa T.

Ecnu ckopocTb M3MeHeHus paccornacoBaHus AE, cnvwkom Benuka, npuGop BGnv3un
yCTaBKu [OMmkeH opMmnpoBaTb TOPMO3SALLME UMNYMbLCHI, T.€. Ha4YMHaTb 3akpbiBaTb K3P,
HecCMOoTpsi Ha TO, YTO Tekyllas TemnepaTtypa BCe elle MeHblue ycTaBku. Ecnu aToro He
npoucxoamT, HeobXoAMMO YBENUUWUTbL 3HadeHue koaddpuumeHTa T, 4TO npuaact
konebaHusM TemnepaTypbl 3aTyxalolWMiW Xapaktep W 3acTaBuT npubop nydwe
pearvpoBaTb Ha ee pe3kne U3MEHEHUS.
3) 3aHnxeHo 3Ha4YeHne napameTpa S.

Ecnwu B npegenax 3agaHHoro napameTpa S BenuunHa AE, okasbiBaeTcst MeHbLwe 0,1° C,
npubop cumMTaeTr ee paBHOW Hymw. B atom cnydae nepectaetr paboTtatb
andpdepeHumanbHas coctasnsowas MAO-perynatopa, npusHakoM 4Yero sBRSeTCs
OTCYTCTBUE peakumm npubopa Ha m3meHeHue koadduumeHTa T. Bo nsbexaHne gaHHoro
SBNIEHNS 3HaYeHne napameTpa S crneqyeT yBenuinThb.

8.3.3 lepexofgHon mnpouecc HOCUT BSAMNOTEKylWMn xapaktep. [lpy aToM perynupyemas
TeMmnepatypa HeonpasdaHHO MeEANeHHO [JOoCTUraeT 3aJaHHOW YCTaBKM W Takke MeaneHHo
BO3BpallaeTCcsa K Heu Mnocne BO3MyLLAOLWEro BO3AENCTBUSA. XapakTep npouecca rpaduydeckm
npeacTaeneH Ha pucyHke 8.2.

MpuunHa Takoro xapakTepa MepexofHoro rfpouecca 3akniovaeTcs B SBHOM  3aHWKEHUK
koadpumumeHTa ycunerus K. B pesynbtate, HECMOTPS Ha HanUuue 3Ha4YMTENbLHOIO PaccornacoBaHus
«E» B dopmyne (1) n. 4.2, ANMTENbHOCTb YNPaBMsoOLWEro MMNynbca OKa3blBaeTCs HEeAOCTaTOYHOW,
4YTOObI €ro KOMNEHCMPOoBaTb.

8.3.4 lpu BbIXOAE Ha 3agjaHHOE 3HAYeHMe TemnepaTtypa pacTeT He MMaBHO, a pblBKAMW, YTO
CTaHOBUTCA 0COBEHHO 3ameTHbIM BONM3W ycTaBku. Xapaktep npouecca rpadvyecky npeactaBneH Ha
pucyHke 8.3.
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T,°C4 T1,°C A

t,c t,c
PucyHok 8.2 PucyHok 8.3

8.3.5 OnTumanbHbIn BbIGOP KOIMPPULMEHTOB HACTPOWMKN perynatopa no3BonseT MaKCMMarnbHO
ObICTPO M npakTudeckn 6e3 nepeperynupoBaHus TeMmrepaTypbl BbIBECTM OOBLEKT Ha 3adaHHylo
yCTaBKy. XapakTep nepexoAHoro npouecca rpadmyeckv npeactasneH Ha pucyHke 8.4.

Mpu3aHakamn npaBunbHOro BbiGopa KO3MULMEHTOB perynsatopa sBAseTcs MnaBHbli (6e3
PBIBKOB) pOCT TEMMNepPaTypbl U Hanuyve TOPMO3ALLMX MMMYNbCOB NPU NOAXOAE K YCTaBKe Kak CHU3Y,
Tak u csepxy. lNpu Hanuuum B nNepexodHOM npouecce HebOnbLIOro nepeperynupoeaHnst N BuiCTPo
3aTyxalowmx konebaHui cregyeT HEMHOro yMeHbLWUTb 3HadveHue koadduumeHta K, ocrasuB
ocTarnbHble napameTpbl 6e3 N3MeHeHNI.
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PucyHok 8.4

8.4 Pexum aganTMBHOM HAacCTPOMKU perynsTopoB npubopoB B kopnyce L7

YcTaHoBKka  pexuma afanTUBHOW HACTPOMKM perynatopa BbIMOMHAETCA 3anucbio «1» B
napametp A-07.

B pexume aganTvBHOM HacTporku TPM33, B npouecce paboTbl, BbINOMHAETCA HenpepbiBHbIV
pacyet Tpebyembix napameTpoB perynsitopa, a napameTpbl fAl..A3 He okasbiBaOT BNWSHWS Ha
paboTy perynsTopos.

BpemeHHble xapakTepucTvku perynstopa B pexvme afanTMBHOM HACTPOWKM  yCTynaroT
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XapaKkTepucTukam, KOTOpble MOXHO MOMy4YuUTb B PEXWME PY4YHON HacTpoviku. [lostomy pexum
afanTVBHON HACTPOWKN perynsatopa pekoMeHAyeTcst MpUMEHsTb, ecrnn B npolecce paboTbl 06bekT
perynupoBaHusi 3Ha4YMTeNlbHO M3MEHSIET CBOM napameTpbl (MOCTOSIHHYIO BpPeMeHW U KoapuumeHT
nepefayn 3afBKKK).

B pexvme aganTMBHOW HacCTPOWKM 30Ha HEYYyBCTBUTENbHOCTM Oonblle WAM paBHa OOHOMY
rpapycy, naxe ecnn B napametpe U- 2/ - i (ana TPM33-LL7/TPM33-Ll4) ycTaHoBneHo 3HauveHne
MeHee OfHOro rpagyca.

B pexvme aganTMBHOW HACTPOWKM pekoMeHOyeTcsl ycTaHaBnuBaTb bonbwive (B NATb U bonee
pa3 bornblue MOCTOSHHOW BpPeMeHW OObekTa PeryrnmpoBaHUs) 3Ha4YeHUS ANSA NMOCTOSHHOM BPEMEHM
unbTpa kaHana uM3MepeHust TemnepaTypbl HapyxHoro Bosgyxa (napametp F-05). 3Hauenus
napameTpoB MOCTOSIHHOW BPEMEHW OCTalbHbIX KaHanoB M3MepeHus TemnepaTypbl pekoMeHayeTcs
yCTaHaBnuBaTb B Takoe 3HayeHue, Npu KOTOPOM LUYMbl M3MEPEHWA TemnepaTtypbl He NpeBbillatoT
0.1°C.

HeobxognmbiMn ycrnoBusiMi Ansi HOpManbHOW paboTbl perynsatopa B adanTMBHOM pexume
ABNAOTCA:

—  MOCTOsIHHasi BpeMeHn obbekTa perynupoBaHusi 4omkHa ObiTb He Bonee 3 MUHYT, T.e. nNpu
M3MEHEHUN MOMOXEHNS 3a[BWKKW, Yepe3 3 MUHYTHI, perynupyemas Temneparypa AOSDKHa
M3MEHUTLCA HEe MeHee 4YeM Ha 63 % OT BenuuMHbl M3MEHEHWS [0 YCTaHOBMBLLErOCH
3HaYeHs;

—  KoabpuLMeHT nepedaun 3aABWKKM JOSKEH Haxoautcs B AmanasoHe ot 0.7 cek/°C go
20 c/°C, T.e. Mpu BKMOYEHUW 3aaBwxkM Ha 0.7 cekyHabl, perynupyemasi Temnepartypa
OOIMKHa M3MeHWTCS He Dornee, 4em Ha OAVIH TPajyc, a Mpv BKIYEHUW 3aABMXKKM Ha 20
CeKyHA, perynmpyemMas Temnepartypa AoSHKHa M3MEHUTCS He MeHee, YeM Ha OaVvH rpaayc.
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9 TexHuyeckoe obcnyxuBaHue

9.1 OGcnyxuBaHue npubopa Npu aKcniyaTauum COCTOUT M3 TEXHUYECKOTro ocMoTpa npubopa,
KOTOPbIN LOMKEH MPOBOAMTCS 0BCMYXUBAIOLWMM NMEepCcoHanoM He pexe O4HOro pasa B 6 MecsiLueB v
BKMIOYaTh B ce6s BLINOMHEHNE CriedyoLLnX onepaLuii:

— OYMCTKY kopryca npubopa, a Takke ero KIeMMHWKOB OT MbifK, IPsi3n U MOCTOPOHHUX
npeameTos;

— MPOBEPKY KayecTBa KpenneHus Nnpubopa K WuTy ynpaeneHus;

— NPOBEpKY KayecTBa MOAKIIIOYEHWUSI BHELIHWX CBA3EN K KneMMHukam. OBHapyXeHHble npu
OCMOTPE HEOCTaTKM CrielyeT HEMeANEHHO YCTPaHATh.

9.2 lNpu BbINONHEHWM paboT MO TexHM4Yeckomy obcnyxumBaHuio npubopa cobniogatbs Mepbl
6e30nacHOCTH, N3NOXeHHble B pasgene 6.
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10 MapkupoBka

Ha kopnyc npubopa HaHocaTCS:

— HaMMeHOoBaHue Unu ycrioBHoe 06o3HaveHne npubopa;

— cTeneHb 3awuTbl no FOCT 14254;

— pOA NUTAIOLLEro TOKa W HanpshkeHne NUTaHus;

— notpebnsiemas MOLHOCTb;

— Kracc 3awuTbl OT NOpaxeHus anekTpuyeckum Tokom no MOCT 12.2.007.0;
— 3aBOACKOM HOMep npubopa 1 roa Bbinycka;

— TOBapHbIN 3HaK.

Ha I'IOTpe6VITeJ'IbCKy}O Tapy HAHOCATCA:

— HaumeHoBaHue npubopa;
— 3aBoACKou HoMmep npubopa u rog Bbinycka.
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11 TpaHcnopTupoBaHUe U XpaHeHue

11.1 TMpnbBopbl TPAaHCNOPTUPYIOTCA B 3aKpbITOM TpaHcropTe Nboro Buga. Kpennexve Tapel B
TPaHCMOPTHBIX CPeAcTBax [AOMMKHO MPOU3BOAUTLCA COMMAacHoO npaBunaM, [OeNCcTBYIOWMM  Ha
COOTBETCTBYIOLLMX BUAAX TPAHCMopTa.

11.2 YcnoBusi TpaHCNOPTUMPOBAHUS AOMKHbI COOTBETCTBOBaTh ycrnosusaM 5 no FOCT 15150-69
npy TemnepaType OKpy»KaloLlero Bosgyxa oT MuHyc 25 fo +55 °C c cobniogeHnem mep 3awuTbl OT
yAapoB 1 BUOpauui.

11.3 lNepeBo3ka OCYLLIECTBMAETCA B TPAHCMNOPTHOWM Tape NOLUTYYHO UMK B KOHTENHEepax.

11.4 YcnoBuss XxpaHeHuss B Tape Ha cknaje W3rotoBuTenss W noTpebuTens OOSKHbI
cooTBeTcTBOBaTh ycnosusMm 1 no OCT 15150-69. B Bo3gyxe He [OSMKHbI MPUCYTCTBOBATb
arpeccuBHble NpUMech.

Mpubopbl cnegyeT XxpaHUTb Ha CTennaxax.

12 KoMnneKkTHoOCTb

Mpnbop 1 wr.
MacnopTt 1 wr.
PykoBoacTBo no akcnnyatauum 1wr.
[apaHTuiHbIN TanoH 1 wr.
Mpumeuyanne — WsrotoBuTenb ocTaBnseT 3a cobOW npaBO BHECEHUs [OMOSIHEHWA B

KOMMNMEKTHOCTb u3aenus. lNonHas KOMNIEKTHOCTb YKa3blBaeTCd B nacnoprte Ha I'Ipl/l60p.
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13 lapaHTuUHbIE 0GA3aTeNnbLCTBA

13.1 N3rotoBuTenb rapaHTUpyeT cooTBeTCTBME npubopa TpeboBaHuam TY npu cobnogeHum
YCMOBUIA 3KCMNyaTaumm, TPaHCNOPTUPOBaHWSA, XPaHEHNS Y MOHTaxa.

13.2 MapaHTUiHbIN CPOK aKChnyaTaumm — 24 mecsila Co OHS NPOSaXK.

13.3 B cnyyae Bbixoga npubopa m3 CTposi B TeYEHMEe rapaHTUMHOIO Cpoka mpu cobnogeHum
nonb3oBaTenem yCrnoBUIA 3KCMyaTaumu, TPaHCMOPTUPOBaHNSA, XPaHEHUs U MOHTaxa npeanpustie
N3roToBUTENb 06A3yEeTCA OCYLLECTBUTL €ro 6ecnnaTHbIi PEMOHT UMy 3aMeHy.

13.4 Mopsigok nepegayn npubopa B peMOHT cogepxaTcsl B NacnopTe U B rapaHTUMHOM TarioHe.
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MpunoxeHune A. Cxema cucTteMbl MPUTOYHON BEHTUNALUMN

Tmp—-' 1 (Tyappx) k3P
BX. Hapyk.
ex.2 (Tosp.) TPM33 —
83 (Topuron.) BEHTUNATOD
1
A M O
- npsiMas BoAa
| =
{ [ owm |
NPUTONHBI BonaHoii 4 3a60pHb
BO3AYX ,<':' mupud:en(::' @ 7 <2 BO3AYX
ﬁiml ymnau
o Kk3p (~
o | [ =
| obparkas Boga

PucyHok A.1 — Cxema cucTemMbl MPUTOYHON BEHTUNALUN
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MpunoxeHune b. NabapuTHbIe U YyCTaHOBOYHLIE pa3Mepbl Npudopa

tukcaTopsl

NULEBAA NAaHeNb WyTa
e

- >18

%

92 +0,2
1

-t

=l | {]5

PucyHok B.1 — Na6apuTtHble n yctaHOBO4YHble pa3mepbl TPM33-114
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dukcaTopsl

JMLEBan naHenb Wura

138

SOo0000

144

PucyHok B.2 — N'a6aputHbie n ycTaHOBOYHblIe pa3mepbl TPM33-1L7
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MpunoxeHne B. CxemMbl nogknovyeHusa npudéopa

[1[2]3]4]5|6]7]8]9]10[11]12[13]14]
15[16]17]18]19]20|21|22[23 24| 25] 26 2728 29

TPM33-LllU4

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 (555657 | 58]

PucyHok B.1 — Cxema pacnonoxeHus KneMMHbIXx coeguHutenen TPM33-14
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1]213]4[5[6]7[8]9[10]11]12]13]14

Tuap\rx Totip. Tnnmm.

C1
TC TC TC

]
30[31[32]33]34]35[36]37[38]39[40]41[42]43]44
|1|45|46|47|48|49|50|51|52|53| 54|55|56|57’I58|—)-I
T 1 T

CETb RS+ RS-

PucyHok B.2 — Cxema nogkntwouyeHus TPM33-1LU4
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e C)
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PucyHok B.3 — Cxema nogkntwo4yeHus TPM33-
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Cem RS-485 Anantep AC3M

MpuGop TPM33-X.XX.RS | | |—|Llerl DRB9

A b [on| [Kou| Llens
Lens B RxD |2 }—2 RxD
LRoRoe
R
= GND |5}—5 GND
(IpaEop et =D 3—3 =D
e kMK
MpuGop TPM33-X.XX.RS
L Cems 220 B 50 Ty
Uens N —=
RS+/A I
RS-/B
MpwBiop Nebd | |

PucyHok B.4 — Cxema nogkntouyeHna TPM33-X.X.RS k agantepy cetun AC3M
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Apantep AC4

- USB B USB A
Npubop TPM33-X.XX.RS o oo rom I o
Voo |1 — 1| Vec
Liens B
RS+/A D- |2}—2] D-
RS/ D+ |3 p—3| D+
GND| 4 |—] 4 | GND
MNpuGop Nel
Mpubop TPM33-X.XX.RS L =
M _ﬂCemmBﬁﬂrLL
Liens ]
RS+/A
RS-/B
MpuGop NeB4 : I

PucyHok B.5 — Cxema nogkntoyeHns TPM33-X.X.RS k apantepy cetu AC4
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MNpunoxeHune I'. 3apaHne napameTpoB rpacdmka Toep.p = f (Tuapyx)

.1 Mpaduk Tosp.p = f (Tuapyx), OOpabaTeIBaEMbIV NPUGOPOM NpK aKcnyaTauuy, B obLiem criyvae
npeactaBnseT coboW KyCOYHO-NMHENHY (DYHKLUMIO C TpeMsi Toukamu unsnoma («A», «B» n «C»),
napameTpbl KOTOPbIX 334al0TCs Nonb3oBaTenem npu NporpamMM1MpoBaHum npudopa.

Mpumep rpadmka Tosp.p = f (Tuapyx) NPMBEAEH Ha pucyHke IM.1.

[.2 Ons nonHoro 3agaHusi napaMeTpoB 3TOro rpaduka nonb3oBaTento AOCTaTOMHO 3aHecTu
B NamMATb npubopa KoopAuHaThbl ToYek ero uanoma «A», «B» n «C» (T .e. B JaHHOM criyyae 3agatb
ONs KaXOoW TOYKM 3HaYeHue TemnepaTypbl HapyXHOro BO3[yxa M COOTBETCTBYHOLLEE €l 3HavyeHue
TemnepaTtypbl 06paTHOM BoAbl).

3apgaHne koopauHat Toyek wu3noma rpadwvka  Tospp = f (Tuapyw) NpOM3BOAUTCH  MPU
nporpamMuposaHnu paboumnx napametpos L-0b...Li- { { npu6opa B kopnyce W7, 4-08...L- M npuGopa
B kopnyce LL4.

Mpn atoM Ans Toukn m3noma «A» 3HayeHue Temnepatypbl Ty (A) 3agaeTca B paboyem
napameTpe L-Ib (ans npubopa B kopnyce LW7) unn Y-LB (ans npu6opa B kopnyce LL4), a 3HayeHne
Temnepatypbl Tosp.p (A) — B napametpe U-07 wnm UY-09 gna TPM33-W7 wnn TPM33-LU4,
COOTBETCTBEHHO.

[ns BTOpoW ToykM m3noma «B» 3HayeHne TemnepaTypbl T (B) 3agaetca B paboyem
napametpe U-OB wnn U- {0 gns TPM33-lU7 wnm TPM33-lU4, cOOTBETCTBEHHO, a 3HaueHue
Temnepatypbl Tosprp (B) — B napametpe U-09 wnu U- 1! gns TPM33-W7 v TPM33-LU4,
COOTBETCTBEHHO.

Ons Tpetben ToukM m3noma «C» 3HauveHne TemnepaTypbl Tuapyw (C) 3apaetcs B pabodem
napametpe U- i, a sHaueHne Temnepatypbl Tosprp (C) — B napametpe Y- {{vnu L- {3 pns TPM33-
L7 nnn TPM33-LL4, cooTBETCTBEHHO.
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PucyHok I'.1 — Mpumep rpadumka Tosp.rp = f (Thapyx.) (NapameTpbl ana TPM33-1L4)
.3 MNpu 3apgaHun napameTpoB rpaduka Tosprp = f (Tuapyx) AOIMKHO COBNIOAATHLCS BbINONHEHNE
crneaylLmnX yCroBui:

—  3Ha4eHune T.apyx. (A) AOMKHO BbITb BoMblUe 3HAYEHNS Toapyx. (B) 1 B CBOIO Ovepeb 3HaveHne
Thapyx. (B) BOMKHO BbITb 6oMbLuUe 3HAYEHNS Tuapyx. (C);

— ycTtaBKku Tosp. (A), Tosprp (B) U Tosp.p (C) AOMKHBI UMETh NONOXUTESbHBIE 3HAYEHNS U BbITb He
meHee 10,0 °C.

59



MpunoxeHue [. NMporpammupyembie napameTpbl npudopa

BHumaHue! 3anpelwiaetcs M3MeHATb MapaMeTpbl C LWIMGPOM, HE OMUCAHHOM B AaHHOM
MpunoxeHun, n ycTaHaBNMBaTh 3HAYEHUS MapamMeTPOB BHE YKa3aHHOro AnanasoHa.

Ta6nuua [.1 — MapameTpsbl rpynnbi «»

Wndop
napameTpa 3
Ans Ha3sHaueHue napameTtpa AnanazoH aBoAcCkasn
KOpnycoB 3HaYeHUn | ycTaHoBKa
Wwa | w7

Yuncnosoe 3HaueHmne casura (Aqa) OTHOCUTENBHO
u-ot rpadvika Toep.m = f(Tuapyx) NPY ONpeaeneHnmn Tospmax MO 001,0...199,9°C oos.no
n. 4.1.3.

Yuncnosoe 3HaueHmne casura (Anin) OTHOCUTENBHO
y-oe rpacpukaToep. = f(Tuapyx) NPY onpeaeneHun Togp min MO 001,0...199,9°C ons.o
n. 4.1.3.

3HayeHve TemnepaTypbl NpUTOYHOro Bo3ayxa (T asap.),
u-03 HMXEe KOTOPOW cMcTema NepeBoaMTCA B pexum 3awmtel [ 001,0...199,9°C ooeng
OT 3amMopaxuBaHua no n. 4.1.5

3HayeHne YCTaBKM TeMnepaTtypbl NPUTOYHOrO BO3ayxa

u-o4 (Tyer.npurou) MPY perynuposanuv no n. 4.1.3 001.0...199,9°C beno
3HauyeHue TemnepaTypbl HapyxHoro Bo3ayxa (Trem.), NpK
u-0g KOTOpOW cucTema NepeBoanTCS B NETHWUI pexum paboTsl [ 001,0...199,9°C owen

non.4.1.6
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OkKoH4YaHue Tabnuubl A1

Wndop
fapametpa Ounana3oH 3aBoackas
ans HasHauyeHue napameTtpa SHaveHMA i
KoprnycoB
4 L7
y-08 | u-o5 3Hat-|etw|e Temnepatypbl Tuapyw. (A) rpadmka -50,0...199.9 °C g
To6p,rp - f(T@M,)
y-09 | u-o1 ﬁ_rll_?_;ve;)me Temnepatypbl Toep. (A) rpadmka Tosprp = 010.0...199,9°C 0310
u- 1 | u-o8 ]3#:)?:)% TemnepaTtypbl Tuapyx (B) rpaduka Tosp.rp = -50,0... 199,9°C 0o
y- 11 | u-09 ]%#aqu)Me Temnepatypbl Tqep. (B) rpadpmka Tospm = 010,0...199.9°C g5g0
HapyK.
-2 lu-m ]Ez#aqu)me TemnepaTtypbl Tuapyx. (C) rpadmka Togp.p = 150,0...199.9°C e g
HapyX.
u-3 lu- 11 3HaueHwne TemnepaTtypbl Tosp, (C) rpadmka Togp.p = 010.0...199,9°C 0310
f(Tapix)
_ _ 3HayeHne 30Hbl HEYYBCTBUTENBHOCTU B KOHTYpe R
U-M | u-e perynMposarus 000,0...010,0°C oog
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Ta6nuua 1.2 — MapameTpsbl rpynnbl «P»

LWndp Tun H Ounana3soH 3aBoackas
a3HaueHue napameTpa -
napameTpa Kopnyca 3HaYeHuUM ycTaHOBKa
Pexvm paboTbl cucTeMbI
00xX — OEeXYpHbIA PeXum 00 unu 01 o
01XX — pexum peryrnmpoBaHusi
L4 Tun BxoaHbIX TC: )
Xx01 - TCM (a =0,00426 °C ™)
P-Ot Xx02 — TCM (o = 0,00385 °C ™) 1-4 ot
Xx03 — TCM (o = 0,00391 °C ™)
Xx04 — TCM (a. = 0,00428 °C )
Pexvm paboTbl cuctemsl
7 00 — AeXypHbIN pexunm 00 unu 01 at
01 — pexum perynvpoBaHus
Tun BxoaHbIX TC:
— TCMS50 (a = 0,00426 °C ™) 0000
—TCM50 (o = 0,00385 °C ™) 0001
— TCM50 (« = 0,00391 °C ™) 0002
p-02 w7 —TCMS0 (« = 0,00428 °C ) 0003 Gooo
— TCM100 (0. = 0,00426 °C™) 0004
— TCr100 (o = 0,00385 °C™Y) 0005
— TCM100 (o = 0,00391 °C™) 0006
— TCM100 (o = 0,00428 °C™) 0007
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MpogomkeHune Tabnuubl 0.2

Wndp
napameTpa

Tun
Kopnyca

HasHauyeHue napameTtpa

Owvana3oH
3HauYeHUn

3aBoackas
yCTaHOBKa

P-03
(P-05 pnsa LW4)

LLi4
L7

Bpems 3agepxku chopmmpoBaHms
curHana «Asapusi» no sxogy C2
npu nycke BeHTUNATOpa
Onpepensietcs (B cekyHaax) no
dopmyne T=6c*R, rae R —
YMCNOBOE 3Ha4yeHve napameTpa,
3afjaHHOE B [ABYX MNpaBbIX
pa3psigax

00... 99

P-4

LL4

Koa cesiau npubopa ¢
KOMMbIOTEPOM

71.01

Tl

L7

Anroputm paboTel pene
«ABapusa»:

— Pene He BknoyaeTcs
— Pene Bkn4vaeTcs

= O

P-05

7

CkopocTb 06meHa no RS-485:

2,4 kbut/c

4,8 kbut/c

9,6 kbut/c

14,4 kbut/c

19,2 kbut/c

28,8 kbut/c

38,4 kbut/c

57,6 kbut/c
115,2 kbut/c

oO~NOOUTRAWNEO
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OKoHYaHue Tabnuubl 4.2

LWndp Tun H Onana3soH 3aBopckan
a3HayeHue napameTpa o
napameTpa Kopnyca 3Ha4YeHUn yCTaHOBKa
MaputeT RS-485:
KOHTPOIs HeT 0 n
P-06 L YEeTHOCTb 1
HEYEeTHOCTb 2
P-07 L7 Konunyectso cton-6mT He pepaktupyetcs a
P-08 7 Apnpec npubopa B cetn RS-485 0...2047 '
[nvHa appeca ans npotokona OeeH
8 our
P-03 W7 11 6ur 0 o
1
P-0 L7 Bapepkka oteeta B cetn RS-485, mc 0...50 !

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

Wndp . 3aBoackas
Ha3sHauyeHue napameTtpa [Onana3oH 3Ha4YeHUn
napameTtpa yCTaHOBKa
F-01 Koppektupytouiee 3HadeHne ans Tuapyx -20,0...020,0°C aoon
F-02 KoppekTtupytowlee 3HaqveHve ansa Toep -20,0...020,0°C aoo.n
F-03 KoppekTtupytowee 3HadeHve ans Topurou. -20,0...020,0°C aoo.n
3Ha4yeHue «nonocbl hunbTpa» Ans 000,0... 199,9°C
FOY | Tuame 000,0 - OTKI. oaoo
3HayeHne «MNoCTOSAHHON BPEMEHM 0000... 0099
F-O5 | punbtpa» Ans T 0000 - OTKII. 0005
3HaueHue «nomnocsl punbTpa» ans Tesp. [000,0... 199,9°C
F-0& 000.0 - OTKT. oo
3HauveHne «MoCTOSAHHON BPEMEHH 0000... 0099
F-01 unbTpar» ans Tosp. 0000 - OTKI1. 0o
_ 3HayeHne «nonockl unbTpa» ana 000,0... 199,9°C
FOB T 000.0 — OTKI. oo
3HayeHne «MNoCTOSAHHON BPEMEHH 0000... 0099
F-03 unbTpa» AN Toomron, 0000 — OTKI. ooo3
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Ta6bnuua .4 — NapameTpbl rpynnbl «Ax»

Wndp Tun H OunanasoH |3aBopckas
a3Ha4yeHue napameTpa -
napameTpa | kopnyca 3HaYeHUn yCTaHOBKa
Yncnosoe 3HayeHne S no n. 4.2 ons 0000... 0010
perynaTtopa 0000 —
R-01 L4, Wz AUCTaHLUMOHHOE oog it
ynpasrneHue
K3P
R-02 W4, L7 [3HayeHune koachduumeHTa T Ans perynstopa 0000... 0050 ooo
R-03 L4, L7 |3HayeHune koacbduumerTa K ana perynaropa 0001...9000 01ioo
Bpems nporpesa kanopudepa onpegensercs 0001... 0099
_ (B cekyHgax) no copmyne Tnporp = 6 C*M, 3HadveHne 0000
R-04 L4, W raoe M — yucnoBoe 3HavyeHue napameTpa ycTaHaBnuBaTb oot
3anpeLLeHo
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MpunoxeHue E. PaboTta ¢ nporpammon «KoHcurypatop AC2-M»

HacTpolika koHdWrypaumoHHbix napameTpoB npubopa npu pabote B ceTn RS-485 npounssoantcs
¢ nomoLypto nporpammbl «KoHdpurypatop AC2-M».

E.1 Ona ycraHoBkm nporpammbl  «KoHdurypatop AC2-M»  Heobxogumo  3anyctuTb
MHCTaNnsAUMOHHbIM ~ dann  «Mmsi  CD-npusoga: \Instal\ac2mcfg-setup.exe» wu, cnegysa  ero
MHCTPYKUmMsM, ycTaHoBuTb KoHdurypatop Ha K. MNpu yctaHoBKe Sipnblk Ans 3anycka nporpammbl
KOHMUryprpoBaHnsa pasmelyaetcs B rpynne «Bce nporpammbl \ Owen \ KoHdurypatop AC2-M» (ans
Windows XP, ans apyrux sepcuin Windows nyTb MOXeT OTnM4aTbCs OT NPUBEAEHHOTO).

E.2 Mpu 3anycke nporpammbl «KoHdpurypatop AC2-M» oTKpbiBaeTcs OkHO (pucyHok E.1),
cofepxawee Bknagkm «RS-485 komnbloTepa», «RS-485 AC2-M», «TokoBass netns» (He
ncnonb3ayeTcs) u «TecT».

Ha3HayeHne KHoMok okHa:

— «OK» — npou3BoguT 3anvMcb B NamaTb npubopa 3adaHHbIX 3HAYEHUN KOHMUrypaLMOHHbIX
napameTpoB B cCredylollemM Mopsake: MPUMEHSIOTCA HacTpolkn ¢ Bknapgkm «RS-485
KOMMbOTEPa», €CMN OHU U3MEHUNWCb, 3aTEM MPUMEHSIIOTCA HAcTPOMKM C BKnaaku «RS-485
AC2-M». Ecnn Ha kakom-nubo atane nNpomcxoauT OLmMbKa, BblAaeTcs coobLieHne O Hew, u
AanbHenwne AencTBUS He Npon3BoasaTcs. Nocne 3aBepLueHns BCex AeNCTBUIN NPOU3BOANTCS
BbIxoA u3 KoHdurypaTopa.

— «OTMeHa» — 3aKkpbiBaeT nporpaMmmMy 6e3 coxpaHeHns 3adaHHbIX 3HaYeHU NapamMeTpoB.

— «MpumeHuTb» — npousBOAUT 3anMcb B NaMATb nNpubopa 3afdaHHbIX  3HAYEHUIA
KOH(UIypaLMOHHbIX NapameTpoB B CreAyHOLEM MOPSAKE: NPUMEHSIIOTCS TONbKO HACTPOMKM C
aKkTuBHOW (TekyLuewn) Bknagku. Ecnv obHapyxumBaeTcs owmnbka, BblgaeTcsi coobLyeHue.

— «CnpaBKa» — Bbl3blBaeT 3NIEKTPOHHYI0 cnpaeky KoHdwurypaTtopa.
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5
R5-465 kowneroTepa | RS-485 AC2-M | Towoeas neraa | Tecr |
nopTa

CropocTs 9500 -
Amna cnoea IB ';

PucyHok E.1 — Bknaaka «RS-485 komnbloTepa»

E.3 Bknagka «RS-485 komnbloTepa» (pucyHok E.1) cnyxut ona 3agaHns 3HaYeHui ceTeBbIX

napamMeTpoB MporpaMMbl. 3HaueHUs' NapameTpoB 3adaloTcsl B ABYX rpynnax nonei: «HacTpoiiku
nopta» n «[1poTokon».

B nonsax rpynnel «HacTpovikv nopTta» 3apatTcs:

— «COM-nopT» — nocrnegosaTternbHbIv NOPT, K KOTOPOMY MoAkntoveHa ceTb RS-485.

- «Tun npeoGpasoBartenssi» — Tun npeobpasoBatens wuHTepgenca RS-485 <> RS-232,
3HayveHus BbIGUpaloTCsA 13 cnucka «ABToMaTuyeckuing n «Ynpasnsembin (AC3)»; 3HayeHue no
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YMOIYaHUIO — «ABTOMATUYECKUI>».

— «CKOpOCTb» — CKOPOCTb MHOpMaLmoHHOro obmeHa MK ¢ npubopom, 3HaveHus BbibupatoTcs
n3 cnmcka «2400, 4800, 9600, 14400, 19200, 38400, 57600, 115200»; 3HaveHue no
ymonyaHuio — «9600».

— «[lnvHa cnoBa» — ANvHa CroBa AaHHbIX MHAOPMaLMOHHOTO obMeHa ¢ npeobpasoBaTenem,
3HaYeHVsA BbIBUPAIOTCA U3 CNNCKA «7» N «8», 3HaYEeHNe N0 YMOMYaHUIo — «8».

— «YeTHOCTb» — TUN KOHTPONS YETHOCTM [JaHHbIX WHOpMauMoHHOro obmeHa ¢
npeobpasoBartenemM, 3HayeHus BblOMpaloTcs u3 cnucka «OTcyTcTBYyeT», «HeuvyeTHOCTb» W
«YeTHOCTb», 3Ha4YeHne No ymon4yaHuto — «OTcyTCTByeT».

— «CTOn-6MT» — KONMMYECTBO CTOMOBLIX OWUT [AaHHbIX WHdOPMauUMOHHOro obmeHa ¢
npeobpasoBareneM, 3Ha4eHNs BbIOUPatoTCa U3 «1» N «2»; 3Ha4YeHre No yMONYaHuo — «1».

B nonsix rpynnbl «MpoTokon» 3agatTcs:

— «[AnvuHa apgpeca» — dhopmaT ANUHBI CETEBOro agpeca npeobpas3oBaTens B KOHKPETHOW CeTu
RS-485, 3HayeHus BblGMpaloTcs M3 cnucka «8 OUTHBIN» U «11 OGUTHbIN», 3HaYeHue no
YMOMNYaHUo — «8 BUTHBIN».

Mpy nepBomM koHdUrypmpoBaHun npubopa 3HayeHne napameTpa AOIMKHO ObITb YCTaHOBMNEHO
pPaBHbIM 3HAYEHWIO MO YyMOmN4YaHuilo (MHayYe CBA3b Mporpammbl ¢ npeobpasoBaTenem
yCTaHoBrneHa He 6yger).

Mocne yctaHoBkM BO Bknagke «RS-485 AC2-M» 3HauyeHusi napameTtpa «[nuHa agpeca»,
NPUHATOTO B KOHKPETHOW CEeTWU, 3TO 3HayeHue OyaeT aBTOMaTWYECKUM CKOMUPOBaHO U BO
BKnagky «RS-485 komnbioTepax.

— «Agpec» — apgpec npubopa B cetm RS-485, k koTopomy ob6pawaetca K npu
KOH(pMrypnpoBaHum, 3Ha4YeH1e Mo yMONYaHuIo — «16».

Ha Bknagke pacnonoxeHa kHonka «HacTponkyM no yMonyaHuo» — ee Haxatue ycTaHaBnmBaeT
B MOMAX NapaMeTpoB 3HAYEHWSA MO YMOMYaHUIO — 3aBOACKNE YCTaHOBKM.
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MpumeyaHus

1 YcraHoBneHve cBs3u NporpaMMbl C NpUBOPOM BO3MOXHO TOMbKO B TOM Crydae, Koraa 3HaueHus
CETEBbIX NapamMeTpoB Npeobpa3oBaTeris COBMNaJarT CO 3HAYEHNUSIMM CETEBbIX NapamMeTpoB NPOrpaMmbI.

2 3HayeHus napamMeTpoB MO YMOMYaHMIO SABMSAOTCA 3aBOACKMMY YCTAaHOBKaMK NapamMeTpoB.

Mpn 3apaHum paboumx napameTtpoB [1K nporpamma «KoHdurypatop AC2-M» moxeT
CUrHanNM3npoBaTh NONb30BaTENO O AOMYLUEHHbIX NPU KOHUIYpUpoBaHUM oLuMbKax:

1

HeBosmoxHO ucnosnb3oBate nNopT «COM1» — Mosfb3oBaTeslb [OSKEH CKOPPEeKTUpoBaTb
3HaveHne napameTpa COM-MOPT: NPOBEPUTL MOAKIIOYEHVE M 3a4aTb BEPHOE 3HayeHue
nocrefoBaTenbHOro NopTa, K KOTOPOMY MOAKIoYeHa ceTb RS-485.

«He yaanocb ycTaHoBUTL CBSI3b C NPUBOPOM» — MOSb30BaTerlb [O/MKEH CKOPPEKTUPOBaTb
3HaYeHWss napameTpoB «Twun npeoGpasoBaTens», «CKopocTb», «[nuHa crosa»,
«YeTHoCTb», «CTon-6uUT», «[nvHa agpeca» U «Agpec», Npueeas MX B COOTBETCTBUE
3HAYEHVSIM CETEBbIX NapaMeTPOB CKOHGMUIypupoBaHHoro npuéopa.

E.4 Bknagka «RS-485 AC2-M» (pucyHok E.2, a) cnyxuT Ons 3agaHusi 3HayeHu ceTeBbIX
napameTpoB npubopa Ans (PYHKUMOHMPOBaHMA B KOHKpeTHOM ceTu. CeTeBble napameTpbl
COXPaHSIOTCA B 9HEProHe3aBUCMMoN namsaT npubopa.

3HaveHna napameTpoOB 3a4atoTcs B ABYX rpynnax nonen: «HacTtporiku nopta» n «poTokon».

B nonsix rpynnel «<HacTporiku nopTta» 3agatoTcs:

«CKOpOCTb» — CKOpPOCTb WHGOpMaunoHHoro obmeHa nopta RS-485 npubopa, 3HaveHus
BblOMpatoTca u3 cnvcka «2400, 4800, 9600, 14400, 19200, 28800, 38400, 57600, 115200x.
«[nuHa cnoBa» — AfvHa CrnoBa AaHHbIX MHOpPMaUMOHHOro obmeHa npeobpasoBartens,
3Ha4yeHVs BbIBMpaloTCsa U3 cnncka «7» 1 «8».

«YeTHOCTb» — TUM KOHTPOIA YETHOCTU AaHHbIX MH(OPMaLmoHHOro obmeHa npeobpasosatens,
3HaYeHus BblbupatoTcs 13 cnmcka «OTcyTCTBYeT», «HeveTHOCTb» 1 «HeTHOCTb».

«CTON-6UT» — KONMWYECTBO CTOMOBbIX OWT [AaHHBIX  MHGOPMaLUMOHHOTO  obmeHa
npeobpasoBartens, 3Ha4eHUs1 BbIBNpaloTCa N3 Cnncka «1» n «2».
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= [Em

-M Kondwrypatop x|
RS-485 komnsoTepa  RS5-485 AC2-M Il«mﬂr\erm| Tecr | R5-485 sonneroTepa | RS-485 AC2-M  Towosan neTam IIscv |
HacTpoficn nopTa — 7 ~HacTpo#icn nopTa i
Cropocts Thn npHBopa
| fateoe: CRopoCTE
HeTHoCTE e e ’ﬁ
Cvon BT s
rTbﬂmﬂ Cron Bur 2 ¥
Tn OBEH -
| Ammaospeca  [sGameri ¥ |
Aapac 16 — | 1
‘ Sasepsra 0 =] "
TpHEeEr T | Crpasra ]
a) 0)

PucyHok E.2 — KoHdurypatop AC2-M.
Bknapku «RS-485 AC2-M» (a) n «TokoBas netns» (6)

B nonsax rpynnbl «[poToKomn» 3a4arTcs:
— «Tun» — TUN NpOTOKOMNa MHAOPMAaLMOHHOrO o6MeHa B KOHKPETHOM ceTn RS-485, B KOTOPYIO

yCTaHoBneH npeobpasoBarenb, 3Ha4yeHns BbloupatoTcs u3 cnucka «OBEH», «ModBus RTU»
n «ModBus ASClII».

— «[nuHa agpeca» — chopmaT ANMHbI CETEBOro agpeca npeobpasoBaTensi B KOHKPETHOW ceTu
RS-485; 3HayeHuns BblbupatoTcsa 13 8 1 11 (-buTHbIN), 3Ha4YeHWe No YMoMYaHuio — «8» (buT).
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— «Appec» — agpec npeobpa3soBaTensi B KOHKpeTHON ceTn RS-485.

- «3apepxKka» — 3ajaeT BpeMmsi, Ha KOTOpoe HeobxoauMo 3ajepxuBaTb OTBET
npeobpasoBartensa B KOHKpeTHoN ceTn RS-485 (Heobxoanmo AnsA paboTbl C MeAneHHbIMU
ycTponcTeamm).

BHumaHue! B cnyyae 3agjaHus nonb3oBaTesieM 3HA4YeHWl ceTeBbiX NapameTpoB npubopa,
OTNNYAIOLLMXCH OT YCTaHOBIEHHbIX BO BkNagke «RS-485 komnbioTepa», HaxaTneM (pyHKLMOHabLHON
KHOMKM «[TpUMEHNTB» 3TV 3HAYEHWUs NPUMEHSTCS BO Bknagke «RS-485 AC2-M» u konupylotcs B
nons Bknagkn «RS-485 komnbloTepa» (Ans coxpaHeHusi ceasm mexay MK n npeobpasosatenem).
AHanorMyHo NpUMEHeHWe M KOMUpOoBaHWEe MoXeT OblTb NpOM3BEeAEeHO HaxaTvem (YHKUMOHaNbHOMN
KHOMKM «OK» B KOHLIE KOH(UIYPVPOBaHWS.

E.5 Bknagka «TokoBasi netnsi» (pucyHok E.2, 6) cnyxuTt ons npocmoTpa v 3agaHusi 3Ha4YeHui
napameTpoB onpoca npubopa npu PyHKLUNOHNPOBAHUM B KOHKPETHON ceTn RS-485.

3HayeHns napamMeTpoB OTOOpaxarTca U 3afgalTcs B ABYX rpynnax nonew: «Hactpovikv nopTta»
n «Onpoc».

B nonsix rpynnbl «HacTpovikun nopTta» 3agaeTcd napametp «Tun npubopa», Heobxognmo
BblbpaTth «TPM33».

B nonsx rpynnel «HacTpoikn nopTa» oTobpaxalTcs 3HaveHus napameTpoB «CKOpoCTb»,
«OnuHa cnoBa», «YeTHoCcTb» M «CTON-6MT». OHKU 3awueHbl OT pefaKTUPOBAHUS U HOCAT
MHMOPMAaLMOHHbIN XapakTep.

B none rpynnel «Onpoc» 3apaeTtca napameTp «Yactota onpoca». OH 3agaeT 4actoTy
MHOopMaLmoHHoro obmeHa npeobpasoBatensi n npubopa. [Npu 3HavYeHnaX YacToTbl ONpoca MeHbLUe
3 cek. BO3MOXHa HecTabunbHas pabota.

Ha Bknagke pacnonoxeHa kHonka «CuuTaTb HacTponku». Ee HaxaTne 3anyckaeT cuuTbiBaHNe
YCTaHOBMNEHHbIX 3HAYEHUI NapaMeTpoB MHPOPMAaLMOHHOro obMeHa ¢ Npnbopom.

E.6 Bknagka «Tect» (pucyHok E.3) cnyxut pana TecTupoBaHus pabounMx napameTpos
npeobpasoBatens 1 MHpopmaLoHHOro obMeHa mexay npeobpasoBaTenem 1 NOAKIOYEHHbIM Yepe3
Hero BceTb RS-485 npubopom. B pesynbTaTe TecTMpoBaHus B MNofe BKagkM oTobpaxaeTcs
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NPOTOKOJT TECTUPOBAHUA.

x x
RS-48S xownuioTepa | RS-465 AC2-M | Toxosannetpa Tect I R_‘H&Smntm] R5-485 n(z-M| Tokomaanetnon  TecT I
W“ﬂ CHMTLBAHHE FueiKH; 14
MpoToxon: MpoTokon:
TecmupcSanue HAYAACCE. . . ) O, S e e e =
YCOewHoS OmMKpMRUs nopma "COMG® _j CO=C3! =—== ——oe —mee e B
no agpecy 16 nograwwen AC2-M R e L
(AS2MO0011) C8-CB! ——— == ———— ————
napansmps COsguHSHUA C npuSopoM Ha CC=CF ! mmmm mmee e e
AC-2: 19200 8-e-1 |3 T e e
nograwesHds npuSop: MIPS1 (M114) D T
00-03: ——— — ——— Ty - e e G e
: et DC=DF ;| === mmem e e
e EO-E3: === —oom mmm e
------------- E4=E7 | ==== e e e
e ) ES-EB; === === =
E-FEREESS
FO=F3: ==== ———— —mmm e
o A el —
FB=FB: === ———= e —mmm
FC=FF:! =—se cmee coee caee

OF | OTHeHa | Mo

PucyHok E.3 — Bknagka «TecTt»:
npoBeAeHue (crneBa) U 3aBeplueHMe (cnpaBa) TeCTUPOBaHUsA

Ha Bknaake pacnonoxeHa kHonka «TecT». Ee HaxaTue 3anyckaeT TecTupoBaHme.

Mpumeuyanune — [Mpu npoBefgeHUM TecTUPOBaHUA 3HadYeHWMe ceTeBoro agpeca npubopa He
[OIMKHO MpeBbIwaTh 254.

Mpn npoBegeHun TectupoBaHusi nporpamma «KoHdurypatop AC2-M» B none Bknagku
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CUrHanuavpyeT nofb3oBaTesilo 0 NocnefoBaTeNbHOCTU M pe3yrbTaTtax NPOBOAMMOrO TECTUPOBaHUS,
Hanpumep: «ycnelHoe OTKpbITMe nopTa ...», «No agpecy ... nogkmodeHo AC2-M ..»
«MOAKIMIOYEHHbIN NPUBOP: ...» 1 T.M.

B cnyyae obHapyxeHus OWWGKW NOAKMIOYEHWS!, YCTAHOBIIEHUsI CBS3W W T.n., nporpamma
coobLaeT 06 o6HapyxeHHoW ownbke 1 NpepbIBaeT TECTUPOBAHUE.

[Nocne onpegeneHns napameTpoB MOAKMOYEHUsI NporpaMMa cumTbiBaeT Bce Aderikn AC2-M no
npotokony ModBus. Ecnu AC2-M ycnelwHo cunTbiBaeT AaHHble ¢ npubopa, BCe perncTpsbl, B KOTOPbIX
OOIDKHBI NexaTb AaHHble AnA 3Toro npubopa, AOMKHbl ObiTb 3anonHeHbl. pu HEKOPPEKTHOM
3anornHEHNN OJHOMO UMM HECKOSIbKUX PErucTpoB (AaHHble OTCYTCTBYIOT, MPOYEPKM), Morib3oBaTento
pPEKOMEHA0BaHO BbINOMHUTL CrieaytoLmne AeicTBUs:

— YBENuuuUTb 3Ha4YeHVe napameTpa «4acroTta onpoca»;
— NpOBeEpPUTb NOMSAPHOCTb NOACOeAMHeHUs npubopa k cetn RS-485;
— NPOBEPUTL NPaBUILHOCTb HACTPOEK Ha BKNaake «TokoBasa neTnsa».
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MpunoxeHune X. KomaHabl ynpaBneHust npuéopom no cetu RS-485

.1 KomaHnabl npotokona OBEH

KomaHabl npotokona OBEH onucaHbl B Tabnuue XK.1

Ta6bnuua X.1
Komanpga HASH OaHHble [aHHble YTeHusA MpumeyaHne
3anucum
O6wume napameTpsbl (HET MHAeKcaummn)
Mmsa npubopa 0xD681 HeT Ctpoka ASCII, 5 Gant Tonbko
dEv TRM32 YTeHne
Bepcua npolumskm 0x2D5B HeT ASCII, 5 6anT Vx.yy Tonbko
VEr X — Homep Bepcuu, yTeHue
YY — Homep noasepcumn
MpuunHa nocnegHero 0x92ED HeT BYTE: Tonbko
cTapTa nporpammbl BuT 0 — CHWXeHWe NuTaHus; yTeHue

npubopa
exit

But 1 — BkntoyeHne
nuTaHus;

Bbut 3 — cTopoxeson
Tanwvep;

BuT 6 — ncyepnaHue cTeka;
BuT 7 — nepenonHeHve
cTeka
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MpoponxeHune Tabnuubl X.1

Komanga | HASH | [aHHble 3anucu / YTeHus MpumeyaHue
KoHdwmrypaumoHHble napameTpbl cetu RS-485 (HeT uHgekcaumm)

CkopocTb 0xB760 | Byte: 3anucb/HTeHne
obmeHa 0 - 2,4 kbur/c; Mo ymonuaHmio — 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
YeTHOCTH 0 — KOHTpPOnSA HeT; Mo ymonyanuio — 0
Prty 1 —yeTHOCTb;

2 — HeYeTHOCTb
Konunuecteo 0xB72E | Byte: 0 —oauH He pepaktupyetcs
cTon-6ut
Shit
Aapec 0x9F62 | Word_16: ot 0 go 2047 3anuce/UTeHne
npubopa Ecnu gnuHa agpeca (A.Len) paBHa 8 6uT, a agpec Mo ymonuanuio —16
Addr bonbLue 255, To npubop He ByaeT oTBevaTb Ha

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

KomaHnpa HASH DOaHHble | [laHHble YTeHusA MpumeyaHue
3anucu

3apepxka nepegauu OXCBF5 | Byte: ot 0 go 50 3anucb/MTeHue
KBUTaHUUMN Ot 0 oo 50 mc. Mo ymonuanuio -1
rS.dL
3anncb n3ameHeHun B 0x8403 Het Tonbko 3anucb
EEPROM u nepectpoiika
UART
Aply
Kop nocnepnHewn ceteson 0x0233 Het Byte: ot 0 go 255 | Tonbko YTeHue

owmnoékm

Mocne BknNtoYeHns

Kogb! onBokK B onvucaHunm

n.Err npubopa — 0 npotokona «OBeH»
KoHdwmrypaumoHHble napameTpsbl (MHgekcaums ot 0 go 15)

MapameTpsl rpynnbl LU 0xAA4C WORD 3anuce/MTeHune

PrmuU OnucaHve napameTpoB B
MpunoxeHun [

MapameTpsl rpynnsl P 0x410D WORD 3anuce/MTeHne

PrmP OnucaHve napameTpoB B
MpunoxeHun [

MapameTpbl rpynnsl F 0x7D6F WORD 3anuce/MTeHne

PrmF OnucaHne napameTpoB B
MpunoxeHun O

MapameTpsl rpynnsl A 0x3A8B WORD 3anuce/MTeHne

PrmA

OnuncaHue napameTpoB B
MpunoxeHun O
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OkoH4aHue Tabnuubl XK.1

KomaHnpa HASH DaHHble [aHHble MpumeyaHune
3anucu YTeHus
OnepaTvMBHbIE NapamMeTpbl

M3mepeHHoe 3HaveHne 0xB8DF | Hert Float_32 Tonbko YyTeHne

Temneparypbl (IEEE 754) MHpeke (B agpece):

PV 0 — HapyxHas
TemnepaTtypa
1 - Temnepatypa o6p.
BOAbI

2 — Temnepatypa
NPUTOYHOrO BO3ayxa

Yucnosoe 3HadeHne casura | OxOD1C | Hert Float_32 Tonbko YTeHne
(Amax). ShFt (IEEE 754)

3HauyeHve TemnepaTtypbl np- Het Float_32 Tonbko YTeHne
nToyHoro Bo3ayxa (Tasap). 0x1190 (IEEE 754)

t.AL

YcTtaBka no NpUTo4HOMY O0xDOF3 | Het Float_32 Tonbko YTeHne
BO3ayxy. Air (IEEE 754)

PaspelueHHas BenuunHa

CHWXEHUs Temneparypbl 0x2E50

obpaTtHow Bogbl. t.dn

MpumeuaHue — Mpy BbinoNHeHUN komaHa PV, ecnu pesynbTaT U3MEPEHUs HEKOPPEKTHbIN, TO
Ha KOoMaHdy Bo3BpallaeTcs 3HadeHne NaN c ykasaHuem Tuna WCKIOYMTENbHOW CuUTyauuu B
Mnaglwem bavite. KoampoBaHue UCKMHOUYUTENBHBIX CUTYaLMi NpuBedeHo B Tabnuue XK.2.
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Ta6bnuua X.2

CTtaTyc usmepeHus Kop vcknoumTensHon cutyauum ans komaHg PV
B Mnaglwem Gavite
[aHHbIE HEe roTOBbI 0xF6
O6pbIB gaTymnka OxFD

X.2 Komanabl npotokona ModBus

[nsa npotokona ModBus peann3oBaHO BbINOMHEHWE CIEAYIOLMX YHKLNIA:

— 03, 04 (read registers), YTeHMe OQHOroO NN HECKOMNbKUX PErNCTPOB;

— 06 (preset single register), 3anucb 04HOrO perucTpa;

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

Ecnu agpec npubopa paBeH Hynto, ans ModBus aTo LumpokoBellaTenbHbIi agpec, To npubop
OyOeT BbIMOMHATL KOMaHAb! 3anMcK, HO He BydeT OTNPaBnATb KBUTAHLUM Ha NPUHATBIE KOMaHAbl. Ha
apgpeca, bonblune 247, npubop pearvpoBaTh He Byaer.

Ons dyHkuun 03, 04 npu nonbITKe NPOYMTaTb KOMMYECTBO PErvcTpoB, MOrlydaemblX 3a OAWH
3anpoc 6onblue MakCMManbHO BO3MOXHOIMO 3HauyeHusl, Bo3BpaliaeTcs owwubka 4 (FAILURE IN
ASSOCIATED DEVICE).

Ona dyHkumm 06 npu nonbITKe 3anucaTb PErucTpbl, He npeAHasHadeHHble ANs 3anucy,
Bo3BpallaeTcs owmnbka 2 (ILLEGAL DATA ADDRESS), a npu nonbiTke 3anucatb HeAonyCTUMble
3Ha4YeHus1 B None AaHHbIX, Bo3BpallaeTcs owmnbka 3 (ILLEGAL DATA VALUE).

Mpu nonbITke o6palleHnsi ¢ HoMepaMu He peanu3oBaHHbIX YHKUMIA Bo3BpaLlaeTcs ownbka 1
(ILLEGAL FUNCTION).

CTpykTypa 3anpoca u otBeTa Ans dpyHkumum 17

PyHkumsa 17 obecneunBaeT YTeHne nMMeHu npubopa n Bepcuto nporpammHoro obecneveHusi. B
Tabnuue K.3 npeacTaBneH 3anpoc Ha YTEHME VMEHN U Bepcun NporpaMMHoro obecneveHus npubopa
c agpecom 12. OtBeT Ha dyHKumio 17 npefcTtasneH B Tabnuue XK.4.
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Ta6nuua X.3

Anpec DyHKUMA KoHTponbHasi cymma
12 17 Y74
Tabnuua X.4
Appec DyHKUMA Kon. 6anT gaHHbIX AaHHble 15 6anT KoHTponbHas cymma
12 17 15 TRM33 VerX.YY Z

Mpumeyanue — Monst X 1 YY onpegensiotcs NpeanpusTMeM-u3rotTosuTenem.

HasHaueHue pernctpos, ncnonb3dyembix Ansa gyHkuuii 03, 04, 06, npueeHsbl B Tabnuue XK.5.
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Ta6nuua X.5

KomaHnpa

Anpec

peructpa

[OaHHble 3anucu

OaHHble
YyTeHUs

MpumeyaHne

O6wwme napameTpbl

MpuynHa nocnegHero
cTapTa nporpammsi
npuobopa

exit

0x0145

Het

Word_16:

0 — cHuXeHne
nUTaHus;

1 — BKNIOYEHNE
nUTaHus;

3 — CTOpOXeBOW
Tanmep;

6 — ucyepnaHue
cTeka;

7 -
nepenornHeHune
cTeka

Tonbko YTeHune

Koa nocneaHen
ceTeBow oWwnbkm
n.Err

0x039B

Het

Byte: 0...255
Mocne
BKITOYEHMWS
npubopa — 0

Tonbko YTeHune
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MpoaonxeHune Tabnuubl X.5

KomaHnpa Appec [OaHHble 3anucu/yTeHnsa MpumeyaHne
peructpa
KoHdurypaumoHHble napameTpbl cetn RS-485
CkopocTb obmeHa 0x03AF Word_16 : 3anuce/HTeHne
BPS 0 — 2,4 kbut/c; Mo ymonuanuio — 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 : B3anuce/UTeHne
YETHOCTU 0 — KOHTpPONS HET; Mo ymonyanuio — 0
Prty 1 — YeTHOCTb;
2 — HEYEeTHOCTb
KonwnyecTtBo cTon- 0x03B1 Word_16 : 0 —oauH 3anuce/UTeHne
out
Shit
3apepkka nepegayn 0x03B5 Word_16: 0...50 3anuce/TeHne
KBUTaHUUMN 0...50 mc Mo ymonuanuio — 1
rS.dL
Appec npubopa 0x03B2 Word_16: 1...247 3anuce/TeHne
Addr Mo ymonyanuio — 16
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MpoaomkeHune Tabnuubi X.5

Komanpga Appec OaHHble OaHHble MpumeyaHue
perncrpa 3anucu YTeHwusi
3anncb nsmeHeHun B 0x0478 Word_16: 0 Tonbko 3anucb

EEPROM u nepectpoiika
UART

Aply
KoHdmrypaumoHHble napameTpbl
MapameTpsl rpynnbl LU 0x0000... Word_16 3anucb/UTeHne
PrmuU 0x000C OnucaHne napameTpoB
B Mpunoxexun [
MapameTpsl rpynnsl P 0x0100... Word_16 3anucb/UTeHne
PrmP 0x0106 OnucaHne napameTpoB
B Mpunoxexnun [
MapameTpsl rpynnsl F 0x0200... Word_16 3anucb/UTeHne
PrmF 0x020B OnucaHne napameTpoB
B Mpunoxexnun [
MapameTpsl rpynnsl A 0x0300... Word_16 3anuck/MTteHne
PrmA 0x0306 OnucaHue napameTpoB

B Mpunoxexnun [
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MpoaomkeHune Tabnuubi X.5

KomaHnpa Apnpec DaHHble 3anucu/yTeHus MpumeyaHue
perucrtpa
OnepaTvMBHbIE NapamMeTpbl

M3mepeHHoe 0x02AA Float_32 (IEEE 754) — pe3ynbTaTt usmMepeHus Tonbko
3HaveHune 0x02AE WORD_16 yTeHve
Temneparypbl Mnagwmn 6anT — UMKIMYECKNn HoMep U3MepeHns
Hapy>XHoro Craplumi 6anT — BpeMs 3afiepKv Mexay
BO3ayxa M3MEPEHMEM U YTEHMEM B AECATKAX MUINMUCEKYHA
M3mepeHHoe 0x02B0 Float_32 (IEEE 754) - pesynbTtaTt usmepeHnus Tonbko
3HayeHve 0x02B4 WORD_16 yTeHune
Temneparypbl Mnagwmn 6anT — UMKIMYECKUin HoMep U3MepeHns
obpaTHoW BOAbI Craplumi 6anT — BpeMs 3aepxKv Mexay

N3MEpPEHNEM U YTEHMEM B AECATKaX MUINMUCEKYHA
M3mepeHHoe 0x02B6 Float_32 (IEEE 754) — pe3ynbTaTt nusamepexus Tonbko
3Ha4eHne WORD_16 YTeHune
Temneparypbl OXO2BA Mnagwwin 6aiT — LMKIMYeCcKnii Homep U3MepeHns
NPUTOYHOIO CTrapLuunin 6anTt — Bpemsi 3aepXkn mexay
BO3ayxa U3MEPEHNEM U YTEHMEM B AECATKaX MUINMUCEKYHA
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OkoH4aHue Tabnuubl X.5

Komanga Appec OaHHble OaHHble MpumeyaHue
perucTpa 3anucu YTeHus
OnepaTvMBHbIE NapamMeTpbl

Yucnosoe 3HaveHue casura (Amax). 0x02BC Float_32 (IEEE 754) Tonbko

ShFt yTeHue

3HaueHve Temneparypbl MP-UTOYHOTO 0x02C0 Float_32 (IEEE 754) Tonbko

Bo3gyxa (Tasap). yTeHue

t.AL

YcTaBka no npuTo4HOMY BO3AyXxy. Air 0x02C4 Float_32 (IEEE 754) Tonbko
YTeHve

PaspelueHHas BennumHa CHWKEHUs 0x02C8 Float_32 (IEEE 754) Tonbko

TemnepaTtypbl obpaTHoi Bogebl. t.dn YTeHve

MpumeyaHne — Ecnu pesynbTaT M3MeEpeHUs] HEKOPPEKTHbIA, TO Ha KOMaHAdy BO3BpallaeTcs
3HayeHne NaN C ycTaHOBMEHHbIM TWMOM WCKIYMTENbHOM cuTyauunm B Mnagwem 6GanTe.
KoanpoBaHue ncKounTenbHbIX CUTyauuii npueseaeHo B Tabnuue XK.6.

Ta6nuua X.6
CTtaTyc usmepenums Koa ncknyntensHou cutyauuu B Mnagwem 6anrte
[aHHble He roTOBbI OxF6
O6pbIB gaTyuka OxFD
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INucT pernctpaunm nameHeHUn

Ne
U3MeHeHus

Homepa nucrtoB (cTp.)

U3MeEeH.

3aMeHeH.

HOBbIX

aHHYnup

Bcero
nucToB

(cp.)

Oarta
BHeCeHusi

Moanucb
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