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BBeneHue

HacTtosilee pykoBOACTBO MO 3KCOfyaTauuu npegHasHadeHo [Ans  O3HaKOMIEeHUs
oGcnyXMBatoLLLEro nepcoHasna ¢ yCTpoOMCTBOM, NPUHLMNOM AENCTBUSA, KOHCTPYKUMEN, paboTon 1
TEXHUYECKUM OOCnyXvMBaHMEM NPOrpamMMHOIO YHUBEPCAITbHOIO  U3MepuTend-perynsaropa
TPM151 (B ganbHenweM No TEKCTY Takke UMEHYeMOro «npubop»).

Mpnbop TPM151 BbinyckaeTcs B HECKOMbKMUX TUNOBLIX MOAUMUKALUNAX, OTNIMYAOLLMXCS
peanu3oBaHHbIMK anropuTMamm paboTbl, NPy 3TOM Kaxaas MoamduKaumsa n3rotaBnmBaeTcs B
HECKONbKMX BapuaHTax UCMOSMHEHMUS, OTNMYaloLlWmMxca Apyr OT gpyra TUMOM Koprnyca U TUMOM
BCTPOEHHbIX BbIXOAHLIX 3MEMEHTOB, ChyXawux Ans  ynpasfneHUa  UCNOSIHUTENbHbIMA
MexaHu3Mamu.

BapunaHty npubopa  COOTBETCTBYeT  YCNoOBHOe  00O3HadeHue,  oTpaxaiollee

npuHuunmasnbHble N KOHCTPYKTUBHbIE OCODOEHHOCTWN UCNONHEHUS:
TPM151-X.XX. X

Tun kopnyca

W1 - wutoBow, 96x96x70 mm, IP54
H - HacTeHHbIn, 130x105x65 mm, P44

Bbixoa 1 (2)
P - pene anektpomarHuTtHoe 4 A 200 B
K - TpaH3ucTopHasa ontonapa

n-p-n-tuna 200 A 40 B
C - cumuctopHasa ontonapa 50 mA 600 B

-

- 4N ynpaeneHus TBepaoTenbHbimM pene 4...6 B, 50 MA

U - umdpoaHanorosblii npeobpasoBartenb
“napametp-tok 4... 20 A”

Y - uudpoaHanorosblii npeobpasoBarenb
“napametp-Hanpsenue 0...10 B”

Moaudukauma no anroputmy paboTbl
01 - AByxKaHamnbHbIN Perynsatop
03 - ogHOKaHanbHbIN PErynaTop Ans ynpasneHns 3aBUKKOIA
04 - ogHOKaHanbHbIV PErynaTop C aBapuNHOW cUrHanusaumen

05 - OofHOKaHanbHbIA PErynsiTop C KOppeKunen yctaBkm no
rpadouky 1 aBapumHON curHanuaaunen

06 - OOQHOKaHasbHbIN PErynaTop Ans ynpasneHust 3a0BUXKO
C KOppeKLMein ycTaBku no rpaduky

07 - OOHOKaHanbHbI PerynaTop ¢ perncrpaumen
N3MepeHHoN BenuyunHbl Ha LIAT

08 - perynatop TeMnepaTypbl U BIaXHOCTH

09 - ogHOKaHanbHbIN perynatop ¢ reHepaumen
nepmnognyecknx nmnynbCcoB Ha BTOPOM Bbixo4e

10 - oAHOKaHanbHbIN PErynsaTop AN ynpasneHus CUCTeMOo
“HarpeBaTenb-xonoaunbHUK’

00 - “nyctas” mogndukauusa: ABYXKaHaANbHbIN perynsatop
C NOSHBLIM JOCTYMNOM KO BCEM (DYHKLMSM
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MpumeyaHue - MabapuTHble YepTEXN KOPNYCOB ABYX TUNOB NpuBeaeHbl B [punoxexHun A:

e xopnyca H — HacTeHHoro kpenrieHus ¢ pasmepamu 130x105%X65 MM 1 CTENEeHbIO 3alUnTbI
kopnyca |P44;

e kopnyca W1 — wntoBoro kpenneHusa ¢ pasmepamm 96x96x70 MM 1 CTeneHb 3awmThl CO
CTOpPOHbI NepeaHen naHenu IP54.

Mpumep nonHoro HasBaHus npubopa npu 3akase: TPM151-H.CP.05.

MpuBeaeHHoe ycnoBHoe 0603HA4YeHWe YyKasbiBaeT, YTO W3rOTOBMEHUD W MNOCTaBKe
nognexuTt wusmeputenb-perynatop TPM151 5-om TunoBon mogudukaumm, OCHaLEHHbIN
CUMUCTOPHOWM ONTOMNAapPON B KA4ECTBE NEPBOro BbIXOAHOMO 3fieMEHTa U 3NIEKTPOMarHUTHbIM pene
B Ka4eCcTBe BTOPOro BbIXOAHOMO 3fiEMEHTA.

NMpumeyvaHne - T[lpu HeobxogmMmocTn npuboOp MOXET KOMMNMEKTOBATbCA BbIXOAHLIMU
ycTponcTBamu pasnuyHoro Ttuna. B atom cnyyae Tpebyemble ycTpoucTBa AOMKHbI ObITb
nepedncneHsl npu 3akase TPM151 ¢ ykasaHMeEM KOHKPETHOro Tuna M KOHKPETHOro MecTa, Ha
KOTOPOM JOJTKEH MOHTUPOBATLCA BbIXOAHOW 3NIEMEHT.

Komnnektauna npubopa BbIXOOHbIMM  3fieMEHTaMM  LOSDKHA  BbIMNOMHATBCS C  Y4E€TOM
BO3MOXHOCTEN MO KOMMSMIEKTOBAHUIO (HaknagblBaeMblX OrpaHU4eHui), npenocTaBnseMbix
KOHCTPYKLUMEN KOHKpeTHOW moandmkauumn npnbopa. Hanpumep, TPM151 5-om mogmdumkauumn He
npegycmaTpmBaeT BO3MOXHOCTM MWCMNOMNb30BaHUSA UMdpoaHanorosbix npeobpasoBaTtenen B
Ka4yecTBe BbIXOLHOro aremMeHTa 2.

Mpnbop TPM151 wuarotaBnuBaeTcs C MNPOWMTbLIM HOMEPOM TWUMOBOM MoAUUKaLmK,
KOTOpbI yKa3blBaeTCs B 3aKase.

Peanusauusa npubopa TPM151 obecneunBaeT (NnpegycmaTpnBaeT) BOSMOXHOCTb CMEHbI
Moandukaumm, OCyLLECTBISIEMON NMpu nogkrntoydeHmn npubopa kK MK ¢ nomouwbo nporpammbl
«KoHdpurypatop TPM151» nytem 3anucu B npubop COOTBETCTBYIOLLErO (harna, NoCTaBnseMoro
Ha aucke BmecTte ¢ npudopom. CmeHa mogmdumkaumm npmbopa MoxeT ObiTb OCyLLEeCTBEHA U
BPYYHYIO, C MOMOLLbIO CNeunanbHOro nyHKTa MeHto npubopa.

Kpome Toro, nonb3oBaTtenb MOXET co3haTb MHAMBMAYaNbHYH KOHurypaumio npnbopa
TPM151, coueTatoLlyto B cebe aneMeHTbl pasHbix Mmogudukaumin. Nonb3oBaTtens, Npy HanMyum
NpoduUnbHON KBanudukaumm, MOXeT caenaTb 9TO CaMOCTOATESNIbHO WM BOCMOSb30BaTbCS
ycriyraMy KOMNaHum-npon3sBoamTens.

HacToswwee pykoBOACTBO COAEPXMT WMHOPMaUMIO O BapuaHTax BbiNycka npubopa,
Ha3Ha4YeHUW BapMaHTOB — MoAUMKAUUKW, peanusyeMblX XapakTepucTukax W pexumax,
BO3MOXHOCTSX MO MPUMEHEHUIO Kaxaon Moaudumkaumm, ocCOBEHHOCTSX aKkchnyatauun wu
npeaobaBnseMblx TpeboBaHMSX 1 ap.



TepMuHbI U a6bpeBUaTypbl, UCNONb3yeMble B PYKOBOACTBE

Huwxe BHMMaHMIO nonNb3oBaTeNs npeacTtaBneHbl TepMuHbl (B T. Y. NpOduUnbHble
cneumnanuMsvpoBaHHble) M WX onpegeneHna un  abbpesmaTtypbl M MX  pacluMpPOBKM,
ncnonb3oBaHHbIe Npu pa3paboTke pykoBOACTBA NO 3KcnnyaTaumm npubopa.

MpumeyaHune - [Ina ygobcrtea nonb3oBaTenien cogepaHne gaHHoOro pasgena oyénuposaHo B
BMOE NWCTa-BKNagkm u3 MnoTtHou OBymarn, 4to obecnedynt O3HAKOMSIEHME C Martepuanom
pykoBoAcTBa 6e3 NOCTOAHHOro BO3BpaTa K HacTosiLeMy pasgeny.

Ucnonb3yemble TepMUHDbI

Brnok ynpaBneHMA WCNOSMIHUTENbHLIM MEXaHU3MOM — [POrpaMMHbIA  MOAYfb,
NO3BONAKOLWMIN YNPaBfiaTb OAHUM MWCMNOSIHUTENbHBIM MEXaHM3MOM MpU MOMOLLM OLHOro UNu
ABYX BbIXOOHbIX 3N1EMEHTOB, MOAKMIOYEHHbIX K AaHHOMY BrOoKy.

Bbluncnurenb — anemMeHT KaHana perynvpoBaHnsd, npeaHasHavyeHHbIM ONS BblYUCEHUS
BbIXOAHOW BEMUYUHBI MO OAHOMY MU HECKOMNBbKUM BXOAHbLIM 3HAYEHUSIM.

BbixogHOW 3neMeHT — 3neMeHT cxeMbl npubopa, cnyxawuni ana nogknioYeHus
NCNOJSTHUTESbHBIX MEXaHU3MOB.

FeHepaTOop nepuoaMYecKUX UMNYNbLCOB — MNporpaMMHbii  Moaynb  npubopa,
npegHasHa4vyeHHbI Anga ynpasneHus VCnonHUTENbHbIMM MexaHu3mMamMu Kak BO BpeMsi BCEro
LWara lNporpammbl TexHonora, Tak U B MNepuoanYEecKOM pexume (Korga HEeCKOSbKO CeKyHA
obopynoBaHMe BKOYEHO, HECKOSBbKO CEKYHZ BbIKNOYeHO) 6e3 yyactna Perynatopa.

Uma napameTpa — Habop CMMBOSOB, OQHO3HAYHO ONPEAENAOLWNA AOCTYN K napameTpy
B npubope.

MHaekc napameTpa — 4YMCNOBOE 3HayeHue, oTnuyawlee napameTpbl OAHOTUMHbLIX
3M1eMEHTOB C O4MHAaKOBbIMU MEHaMM.

MHcnektop — nporpaMmmHbii  MOAyNb B COCTaBe KaHama  perynupoBaHus,
KOHTPOMNMPYIOLLMA HaXoXaeHne perynmpyemMon Benn4mHbl B JONYCTUMbIX FpaHuLax.

UcnonHuTenbHbIn MexaHM3M — BHelHee YCTPOMCTBO, (PyHKUMOHMpYIOLLEe nog
ynpasrneHneM npubopa v peanuayroLlee NsMeHeHue perynmpyemMon BeSIMUYnHbI.

UcnonHuTenbHbIn MeXaHU3M 2-X MNO3ULMOHHLIA — WCMNOSNHUTESNbHBIA MEeXaHu3M,
nmetowmnm asa nonoxenuma: «BKI» n «BbIK».

UcnonHutenbHbin MexaHU3M 3-X MNO3ULMUOHHBLIA (3aABUXKKA) — WUCNONHUTENbHbIN
MeXaHW3M, ynpasrsieMblin TPEMsI TUMAaMN CUTHANoB: «BonbLue» / «k MeHbLUE» / «BbIKM.».

KaHan perynupoBaHusi — KOMMNSIEKC 3f1IEMEHTOB cCocTaBa npubopa, npeaHasHayYeHHbIN
ANA  perynupoBaHns OAHOW (OU3NYECKOW BenuuuHbl (TemnepaTtypbl, AaBrneHus u  ap.),
BbIYMCIIAEMON (KOHTPONMUPYEMOWN) MO pesynbTatam MU3MEPEHUS OOHUM UMW  HECKOSbKUMM
AaTtymKkamu.

Knou - nporpammHbii Moaynb npubopa, npedHasHayeHHbl Ans  NOAKNIOYEHUS
'eHepaToOpOB MMNYNbLCOB K BbIXOOHLIM afiEMeHTaM.

KoHdmrypauma — COBOKYNHOCTb 3HAYeHW MnapameTpoB, onpeaenslowmx paboTy
npubopa.

Mactep cetn — npubop (unu [K), mHuuMmpyowmin obmeH gaHHbIMM B cetn RS-485
Mexay oTnpaBuTenemM un nonyvyarenem SaHHbIX.
Ha3BaHue napameTpa — CrioBecHoe onucaHue napameTpa, oTpaxaroLlee ero CyTb.
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«HarpeBaTenb» — UWCNOSHUTENbHbIA  MEXaHW3M, YBENUYUBAKOLWMNWN  3HAYEeHue
perynmpyemon BefnYmHbI.

O6bekT perynupoBaHuMa norumvyeckun (OOBEKT) — cosgaHHas B npubope
MatemaTmyeckas Mogenb om3nyeckoro obbekTa perynmpoBaHung.

OO0beKkT perynupoBaHus dunsnyecknm —  yCTPOMCTBO  UNM  YCTAHOBKA,
OCyLLlecTBAdAWAaa TEXHOMNOMMYECKUN MPOLIECC, XapakKTepusyeMmbli Habopom perynmpyembix
napameTpoB.

MapameTpbl onepaTuBHbLIE — OaHHble, KOTOpble NpUbop nepegaeTr MNKU nosnydaeT no
cetn RS-485 Bo Bpems cBoen pabotbl. Heobxoaummbl Ons  OCyLIeCTBREHMs npoLecca
ynpaBneHus unu perynmpoBaHms.

MapameTpbl KOHMUrypauuvoHHble — MapamMeTpbl, onpegenswwme KoHUrypaumo
npubopa, 3HayeHus KOTOpPbIM MONb30BaTENb MpuUCBamMBaeT C MNOMOLWbLIO MNporpamMmbl-
KOH(purypaTtopa unu ¢ nepegHemn naHenu.

MapameTpbl ceTeBble —  cheunanbHble  KOHPUIypauWOHHblE  MapamMeTpbl,
onpegenswowue paboTy npubopa B cetn RS-485.

Mporpamma TexHonora — nporpaMmmupyemMasi nonb3oBaTenemM nocrneaoBaTesibHOCTb
N3MEHEeHUs perynupyemMbix Npubopom hrnanNyeckmx BENMYNH.

MporpammHbIn Moaynb — 6n0K nporpammbl nNpubopa, npefHasHayeHHbIn AN
BbIMOMMHEHNS1 KOHKpPEeTHoro aencteus. B npubope MoxeT ObiTb HECKONbKO OAHOTUMHBLIX
nporpamMmHbIX MOgYNEN.

Peructpatop - nporpaMmHbIn  MOLyNb B COCTaBe KaHana perynupoBaHus,
npefHasHayeHHblM Ansi npeobpasoBaHus BENUYUMHBLI, Npuweawen ¢ Boblamcnvtena Toro ke
Kanana, BToKk 4...20 MA, ”n panbHeunwen nepegadn Ha BbixogHoM anemMeHT Tuna
«umcpoaHanoroBbii NpeobpasoBaTesby.

PerynAatop - nporpaMMHbii  MOAyfnb B CcCOCTaBe KaHana perynupoBaHus,
npeaHasHa4YeHHbI Ansg noaaepXaHus U3AMepeHHON U BbIYMCNEHHOW BENUYMHBLI HA 3aaHHOM
YpOBHe.

Cuctema UCNONMHUTESNbHbIX MEXaHU3MOB — rpynna WCMNOMHUTENbHbLIX MEXaHU3MOB,
ynpaBnsemMasi O4HUM CUrHanom OT OJHOro «perynatopa.

YcTaBKa — 3aaHHbI YPOBEHb NOAAEpPKaHMs B npouecce paboTbl npubopa n3aMepeHHoM
NN BbIYNCIIEHHOW BESTUYMHDI.

dopmaTt gaHHbIX — TUM 3HaA4YeHUMW napameTpoB. PasnunyaloT cnegywowme dopmartbl:
Lenoe 4Y1cro, YNCNo € NnaBatoLen TOYKOn 1 ap.

«XonoAunbHUK» —  UCMNOSIHUTENbHbIA  MEXaHU3M, YMEHbLUAKWNA  3HaYeHne
perynmpyemMon BerMymHbl.

War lMporpamMmmbl TexHorora — KOHeYHbln doparmMeHT [lporpamMmbl TexHonora, Ans
KOTOPOro 3aJalTCad U Ha KOTOPOM PerynmpyroTca npu MUcnosiHeHun lporpamMmbl KOHKPETHbIE
napamMmeTpbl KOHTPONUPYEMbIX NPMOOPOM (OU3NYECKNX BESNMYMH, COOTBETCTBYHOLLUME OAHHOMY
dparmeHTy Nporpammbi.
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Ucnonb3yemble abopeBuaTypbl

LBA

AHP

BNNP

BYUM

B3

nm

HCX

NUAa (-perynaTtop)

nK
nc
L
TC
TCM
TCcn
T3H
LLAMN
L
LM

Loop Break Alarm — aBapusi o6pbiBa KOHTYpa
perynuposaHuns

aBTOMaTU4ecKas HacTpouKa perynstopa

610K NOrMKN NPUHATUA pelueHns o6 aBapumn

60K ynpaBneHusi UICNOSTHUTENbHBIMU MEXaHU3MaMu
BbIXOAHOW 3N1EMEHT

NCMNOMHUTESbHBIA MEXaHN3M

HOMMHanbHasA CTaTUYecKasi XxapakTepucTmka
nponopunoHanbHO-UHTErpanbHoO-AnddepeHUnanbHbIN
(perynsatop)

nepcoHanbHbIN KOMMbIOTEP

npeobpasoBaTernb curHana

Tepmonapa (npeobpasoBaTtenb TEPMOINIEKTPUYECKNIA)
TepmonpeobpasoBaTenb CONPOTUBIEHNUS
TepmonpeobpasoBaTenb CONPOTMBIEHNA MEeAHbIN
TepmonpeobpasoBaTenb CONPOTUBIIEHNSA NNATUHOBLIN
TepMoaneKkTpoHarpesaTerb

undpoaHanoroBbii npeobpasoBaTenb

LMppoBON NHONKaATOP

LUMPOTHO-4aCTOTHas MOAyNAuuA
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1 HasHauyeHue npubopa

Mpnbop TPM151 npegHasHayeH AnNA  MNOCTPOEHUS  aBTOMATUYECKUX  CUCTEM

MOHUTOPWUHIa, KOHTPOJ1A U ynpasBiieHNA npon3BogCTBEHHbIMU TEXHOJTIOTMYECKNMMU MNMpoLeccamMn B
pa3nn4yHbIX obnactax NPOMBbILLUNTIEHHOCTU, CEJNIbCKOIro U KOMMYHallbHOIo X0381CTBa U ap.

1.1 OcHoOBHbIe hyHKLMM Npubopa

Mpnbop TPM151 BbinonHAET creaytowme OCHOBHbIE PYHKLMK:

namepeHne  usandecknx napameTpoB 00beKkTa, KOHTPONMPYEMbIX  BXOAHbIMMU
nepBuYHbLIMK NpeobpasoBaTensaMu;

undgposas unbTpauus M3MepeHHbIX napaMmeTpoB OT MPOMBILMIEHHbIX WMMMNYMbCHbIX
nomex;

KOPPEeKUUs M3MEPEHHbIX MapamMeTpoB AN YCTPaHEHUs MOrpeLHOCTEN MNEePBUYHbIX
npeobpasoBarenen;

BblYMCIEHME 3HAYEHMI NapamMeTpoB 0ObekTa No 3agaHHON hopMyre;

oTobpaxeHue pe3ynbTaToB N3MEPEHUA UMW BbIYMUCIIEHWIA HA BCTPOEHHOM CBETOANOLHOM
YyeTblpexpaspagHOM LMAPOBOM MHOMKATOPE;

perynupoBaHune usmnyeckon senuymHbl no NMNAL nnu aByxXno3anunMoHHOMY 3aKOHY;
N3MEHEHNE YCTaBKM NO 3aaHHON TEXHOSIOrMYECKOW NporpaMmme;

perncrtpauus N3MepeHHON nnm BbIYNCITIEHHOM dumaunyeckomn BENNYUHbBI
Ha LAl «napameTp — ToK 4...20 MA»;

dhopMMpoBaHNE aBapUNHOIO CUrHana npuv OBHapyXeHWW HEeUCNPaBHOCTU MNEPBUYHbBIX
npeobpasoBartenen ¢ oTobpaxxeHnem ero NPUYnHbI Ha LMPPOBOM UHAMNKATOPE;
dopmMMpoBaHMe aBapuMHOrO CUrHana npu BbIXOAEe pPerynupyeMon BenuyuHbl 3a
AonycTumble npeaensi;

dopMnpoBaHMe  aBapuMHOrO  cuUrHana npu  obHapyxeHun HencrnpaBHOCTH
NCNOJTHUTENbHOrO MexaHn3ma (KoHTponbs LBA-aBapun);

oTOoOpakeHne 3afaHHbIX NapamMeTpoB pPerynMpoBaHUS Ha BCTPOEHHOM CBETOAMOAHOM
LMPpPOBOM MHOUKATOPE;

nepegavy B cetb RS-485 Tekywmx 3HayeHun NOObIX M3MEPEHHbIX UM BblYUCIEHHbIX
BENNYMH, a TakKe BbIXOAHOrO curHana perynaropa v napameTpoB COCTOSIHUSA 00bekTa; un

ap.

1.2 BO3MOXXHOCTM NO HAaCTponKe npubopa
Mpnbop TPM151 cnpoekTupoBaH W peanu3oBaH C BO3MOXHOCTbIO HACTPOMKM

napamMmeTpoB CBOEro oyHKLMOHNPOBAHUSA U cOXpaHeHust paboyven nHpopmaunu:

dopmMMpoBaHME KOMaHObl PYYHOrO YNPaBfEeHUS WCMOMHUTENbHBIMU MEXaHu3MamMun W
yCTpOMCTBaMM C KnaBuaTypbl npnbopa;

N3MEHEHNE 3HAYEHUN nporpamMmmMmmpyemMbix (KOHUrypaumMoHHbIX) napamMeTpoB npubopa ¢
MOMOLLIbIO BCTPOEHHOW KNaBmnaTypbl ynpaBneHus;

M3MEHEHNE 3HAYEHWA NapamMeTpoB C MOMOLLUBbD  KOMMbIOTEPHON  MNpOrpamMmbl-
KOH(purypaTopa npm CBA3N C KOMMNbOTEPOM No RS-485;

COXpaHeHue 3aaHHbIX NPorpaMMupyeMbiX NapamMeTpoB B 3HEProHe3aBMCUMOW NaMATH
NpW OTKITHOYEHUM HANPsKEHNA NnTaHusa npuodopa.
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2 TexHn4yeckue XapPaKTepucTtukmm un ycnoBusa 3Kcniyartaumm

2.1 TexHM4YeCKMe XxapaKTepucTUKM npmubopa

OcHoBHble TexHU4YecKkne xapaktepuctukm npubopa TPM151, ero BxogoB M BbIXOOHbIX
3MeMEHTOB NpuBedeHbl B Tabnmuyax 2.1 ... 2.3.

Tabnuua 2.1 - Xapakrepuctukm npuoopa TPM151

HavmeHoBaHue 3HavyeHue
[nana3oH nepeMeHHOro Hanps>XeHNsa NUTaHns 90‘:‘245 B
yactoton 47....63 'y,

MoTpebnsemas MOWHOCTb He bonee 6 BA
KonnyecTtBo KaHanoB naMmepeHuns 2
Bpemsa onpoca ogHoro kaHana He 6onee 0,3 cek
KonnyecTtBO KaHanoB perynmpoBaHuns 2
KonnyecTBO BbIXOAHbIX 31IEMEHTOB 2
NHTepdenc ceasm ¢ KOMMNbOTEPOM RS-485
[MpoTokon nepegayun AaHHbIX No RS-485 OBEH
HanpsikeHne BCTPOEHHOr0O MCTOYHMKA NMUTAHUSA aKTUBHbIX 24 + 3B
AaT4YNKoB
MakcumarnbHbIN TOK BCTPOEHHOIO UCTOYHUKA NMUTaHNS 180 MA
CTteneHb 3awwmTbl KOpnyca

e anga kopnyca W1 (co CTOpOHbI NMLEBO NaHENN) IP54

e [nsa kopnyca H P44
MabapuTHble pa3mepbl Npudopa

e kopnyc L1 96%x96x70 MM

e Kopnyc H 130%x105%65 Mm
Macca npubopa He 6onee 0,5 kr
CpefgHui cpok cnyxbbl 8 net

14




Tabnuua 2.2 - BxogHble nepBUYHbIe Npeobpa3oBartenu

Pa3spewatowiasn MNpenen ocHoBHOM
Onana3oH -
HanmeHoBaHue 0 CMOCOBHOCTb, npuBeaeHHOMN
KoHTpons, °C o
C NOrpeLwHoCcTun

TepmonpeobpasoBartenu conpotuBneHus no FOCT P 50353-92

TCM 50M a = 1,426 -50...+200 0,1
TCM 50M a = 1,428 190...+200 0,1
TCIN 50M a = 1,385 —200...+750 0,1
TCI50M a=1,391 —200...+750 0,1
TCM 100M a = 1,426 =50...+200 0,1
TCM 100M a = 1,428 —190...+200 0,1
TCI1100M a = 1,385 —200...+750 0,1
TCIT 100N a = 1,391 —200...+750 0,1
TCH 100H a = 1,617 —60...+180 0,1 0.25 %
TCM 500M a = 1,426 -50...+200 0,1 ’
TCM 500M a = 1,428 —190...+200 0,1
TCI1500M a =1,385 —200...+650 0,1
TCIM 500N a = 1,391 —200...+650 0,1
TCH 500H a = 1,617 —60...+180 0,1
TCM 1000M a = 1,426 -50...+200 0,1
TCM 1000M a = 1,428 —190...+200 0,1
TCM 1000 a = 1,385 —200...+650 0,1
TCM 1000 a = 1,391 —200...+650 0,1
TCH 1000H a = 1,617 —60...+180 0,1
no 'OCT 6651-59
TCM rp. 23 \ =50...+200 0,1 0,25 %
Tepmonapbl no FOCT P 8.585-2001
TXK (L) —200...+800 0,1
TXKK (J) —200...+1200 1
THH (N) —200...+1300 1
TXA (K) —200...+1300 1
TIM (S) 0...+1600 1
TMM (R) 0...+1600 1 0,5 %
TP (B) +200...+1800 1
TBP (A-1) 0...+2500 1
TBP (A-2) 0...+1800 1
TBP (A-3) 0...+1600 1
TMK (T) —200...+400 0,1
CurHanbl nocTosiHHOro HanpshxeHusi u Toka no NOCT 26.011-80
0..5,0 MA 0...100 % 0,1 %
0...20,0 mA 0...100 % 0,1 %
4,0...20,0 MA 0...100 % 0,1 % 0,25 %
-50,0...+50,0 mB 0...100 % 0,1 %
0..1,0B 0...100 % 0,1 %

15




OkoHuyaHue Tabnuubl 2.2

NMpepen ocHoBHOM
HaumeHoBaHue Avanazon Pa3peLaiowas npuBeaeHHOU
KOHTpOns CNOCOBHOCTb
NOrpeLwHoOCTn
[daTuynkn nonoxeHusl 3agBuxKeK

— pe3uctmBHbIn (0... 900 Om) 0...100 % 0,1 %
— peanctmeHbin (0... 2 KOm) 0...100 % 0,1 % 025 %
— TokoBbIv 0(4)... 20 MA 0...100 % 0,1 % ’
— ToKoBbIN 0... 5 MA 0...100 % 0,1 %

MpumevaHunsn

1. o — OTHOLLEHME COMPOTUBMNEHMS AaTymka, uamepeHHoe npu Temnepatype 100 °C, k ero
CONpOTUBIEHUI0, n3MepeHHomy npu 0 °C.

2. Ona paboThbl

C npubopoM MOryT ObiTb WCMNONb30BaHbI

TOJIbKO U30JIMpOBaHHbIE

TepMonapbl C He3a3eMeHHbIMU paboyMn cnasimMu.

Tao6nuua 2.3 - BbiIxogHble 3neMeHTbl

O603Ha4YeHun
HaumeHoBaHue AneKTpUYeCKre XxapakTepucTUKn
€ nNpu 3aKase
P Pene anekrpomMarHuTHble 4 Ay HanPsKkeHI He boree
220B50lymncosp>04
K OnTtonapbl TPAH3UCTOPHbIE 200 MA npu HanpsiKeHUn
n—p—n TUna He 6onee 40 B nOCTOAHHOrO TOKa
C 50 mA npu HanpsxeHnn ao 600 B
OnTonapbl CUMUCTOPHbLIE (B UMNynbCHOM pexume npu tumn < 5
mMc n yactote 100 'y —go 1 A)
4 LAN Znaggmhfgg —ToK Harpyska 0...900 Om
Yy LA «napameTp-gjnpﬂ)KeHme 0...10 Harpyaka Gonee 2 kOM
T Bbixoa ons ynpaBneHus BHELUHUM BbixogHoe HanpsikeHue 4...6 B.
TBEPAOTENbHbIM perne MaKCUMarnbHbIX BbIXOgHOW TOK 50 MA

2.2 YcnoBus akcnnyaTtauum npubopa

Mpubop TPM151 akcnnyatupyeTcsa npu cnegyowwmx 6a3oBbiX YCNoBUSIX:

e 3aKpbiTble B3pbiBOOGE30OMNacHbIe noMeLeHns 6e3 arpeccmBHbIX NApOB U ra3os;

e TeMmnepaTypa okpyxatowiero sosayxa ot +1 °C go +50 °C;

e BEPXHWUI Npeden oTHocuMTenbHOW BnaxHocTn Bo3ayxa: 80 % npu +25 °C n 6onee HU3KNX
TemnepaTypax 6e3 KoHaeHcauun Bnaru;

e aTtmocdepHoe aaeneHne ot 86 go 106,7 klla.

Mo yCTOMYMBOCTM K KIIMMATUYECKUM BO3L4ENCTBUAM Npu akcnnyaTtauun npunbop TPM151
cooTBeTCTBYET rpynne ucrnonHeHuns B4 no FOCT 12997-84.

MO yCTOMYMBOCTU K MEXaHMYEeCKMM BO3OENCTBUAM Mpu akcnnyatauum npubéop TPM151
cootBeTcTByeT rpynne ucrnonHeHna N1 no FOCT 12997-84.

MabapuTHble M yCTaHOBOYHblE pa3mepbl npubopa npuBegeHbl B [lpunoxeHun A.
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3 OnucaHue npunbdopa

HacTtosiwumnn pasgen cooepXuTt onucaHue
npubopa, ero CTPYKTYPHOM CXEeMbl n
nporpaMMupyemMbiX napameTpoB ANns  KaXgoro
anemMeHTa CTPYKTypHOW cxeMbl. [lonb3oBaTterb
AOJDKEH aKueHTMpoBaTb CBOE BHUMaHWE Ha TOM
dakTe, 4YTO 3agaHWe 3Ha4YeHUn napameTpoB
yoobHee Bcero npouMsBoAUTb C  MOMOLLbIO
nporpammbl  «KoHdurypatop  TPM151»  (cm.
pasgen 11 HacToALWEero pykoBoACTBA).

Heobxogumo  OTMETUTb, 4YTO  NEPBYIO
HacTpoOMKy npubopa npu ero yctaHoBKe yOoOHO
NpouM3BOANTL C  UCMOMb30BaHWEM  NpPOrpamMmbl

PparmMeHT IKPAHHOT 0 HHTepdeiica
P OTPAMMEI, PA3hACHAWIEE ITYTE
K YCTAHABIHEAeMEIM IIApPAMe TPAM
B I[IepeYHe IIApaMe TPOE PO PaMMEI
"Koadurypatop TPMI151"

= ﬁ KoHhrrypauka TPM1S1 (A He 3a4aH0)
=[] MapameTpel npMiopa

] ek o ke

MapamMeTp

BbicTpbin ctapT (EasyGo TPM151) (cm. pasgen 11.9 HacTodLwero pykoBoacTea).
MporpammmnpoBaHne napamMeTpoB BO3MOXHO TaKKe C MOMOLLLK KHOMOK Ha NULEBON
naHenu npubopa (cMm. pasgen 12 HacToswero pykosoacrtea). HeobxoanmMo OTMETUTb, YTO 3TOT
cnocob 3HauYMTENbHO CNOXHEe, MOXET ObiTb 0obGecnevyeH NuLb OMbITHLIM MOMb30BaTENEM, HO
yoobeH M MHTEepeceH TeM, 4YTO He TpebyeT nogknoyeHuss npubopa k (K. 3ToT BapuaHt
NporpaMMmMpoOBaHNS, Kak MpPaBuIio, UCMOMb3yeTcs ONs M3MEHEHUS HEKOTOPbIX NnapamMeTpoB
npubopa HenocpeacTBEHHO Ha (pm3N4eckoM OOBLEKTE PErynMpoBaHuS; UnM AONS HaCTPOMKK
ceTeBbIX NapamMeTpoB (MapamMeTpoB CBA3N C KOMMNbIOTEPOM). [INa 3agaHns 3Ha4YEeHUS YCTaBKu C
nepegHen naHenu B npubope BBeAEH cneumanbHbin pexxum "bbiCTpoe nporpammMmmnpoBaHme”.

3.1 Cxema npnbopa

O6was cTpykTypHas cxema npnbopa TPM151 npeacrasneHa Ha pucyHke 3.1.

——————————

KaHan I >
»| perynuposauus 1 ' |

=1 Kanan I

»| perynupoBaHus 2

MporpamMmbl TexHonora
Net...12

LA

PucyHok 3.1 — CtpykTypHasa cxema npubopa TPM151

NMpumeyaHne - TonCTbIMM BepPTUKAINbHLIMK JIMHUSMU Ha cxemMe OO03HaYeHbl CENeKkTopbl,
B KOTOpPbIX MOryT ObITb 3agaHbl pasnuyHble BapuaHTbl CBA3EM Mexay nporpaMmMHbIMK
Moaynsmu. B peanbHon KoHgbueypauyuu, CO3g4aHHOW NONb3oBaTeNeM, CENIeKTOPOB HET — OHU
BbIPOXOAKTCA B XXECTKME NUHUM CBA3W MeXAY NPOrpamMMHbIMU MOOYAMMU.

17



Mpnbop TPM151 npeacrasnsetr cobon AByxXKaHarnbHbIN M3MEPUTENb-PErYNATOP, UMEET
rMBKY0 KOHGUIypupyemyro CTpykTypy. Bce anemeHTbl npubopa: perynstopbl, BbIYUCAUTENM,
BXOOHbIE M BbIXOOHbIE MOAYNU U T. 4. ABASOTCA aBTOHOMHbIMU MPOrPaMMHbIMU MOAYNAMU U
HaxXoA4ATCSA BHYTPYM MUKPOKOHTponnepa npuodopa.

AOna  dyHKuMoHnpoBaHua npubopa p[JormkHa OblTb MOMHOCTBI onpegeneHa ero
KoHdourypauus, 4to o3HavdaeT HeobXoaAMMOCTb 3afdaHnsa BCcex HeobXxoammbiX napameTpoB Ans
ncnonb3yemMblX MOAYNen, nNpy 3TOM HeUcnonb3yemble MOOynuM He onucbiBatloTcs. bbicTpoe
KOH(purypmpoBaHme npnbopa TPM151 nponsBoguTca ¢ NOMOLLBIO NporpaMmmbl BeiCTpbi cTapT
(EasyGo TPM151), npuyem ans kaxgoun  mogudpmkaumm  npubopa  peanu3oBaHa
nHoMBMayanbHass nporpamma bbicTpeid cTtapT. Ons mM3MeHeHust OTAEenbHbIX MapameTpoB
npubopa vnu gns co3gaHns KOHUrypauumn, OoTNMYalWmMXCsa OT CTaHAAPTHbIX, MCMOMb3yeTcH
nporpamma-KoHngurypatop TPM151, nmetowaa gocrtyn ko Bcem napametpam npmbopa.

3.2 NowaroBoe perynupoBaHue. lNporpamma TexHonora. CoctossHua CTOIMN m
ABAPUA

3.2.1 Nporpamma TexHonora
CyuwiectByeT MHOXECTBO TEXHOJSIOTMYECKMX TMPOLIECCOB, B KOTOPbIX Tpebyetca He
nogaepXXaHue MOCTOAHHOIO 3HaYeHUs perynmpyemMon BervyYuHbl, a WU3MEHeHue 3HayYeHus
perynmpyemon Benn4yMHbl Mo 3apaHee onpeaeneHHoMy (3agaBaeMomMy nosib3oBaTesNieM) 3aKOHy.
Mpnbopbl ¢ TakMMn YHKUUAMM Ha3biBalOT NporpamMHbiMK 3agatymkamu. TPM151 oTHocuTca
MMEHHO K Kflaccy nporpaMMmHbIX 3agaTymkoB. [Mpu 3TOM 3akOH wunM NocrneaoBaTesibHOCTb
N3MEHEHUS  3HA4YeHUMn perynupyemblx MNpubopoM  U3NYECKUX BENWYMH  Ha3blBaeTcs
lNpoepammol mexHorsozaa.
[Mpoepamma mexHoO02a COCTOUT M3 Habopa KOHEeYHOro 4yucna atanoB — Llazos
lNpozpammsbl.
[MowaroBoe ynpaBneHns TEXHONOMMYeCcKMM NpoLeccoM MOXET BKMYaTh crneaywowue, —
Ha npumepe perynuposaHusa npudéopom TPM151 TemnepaTypbl, — 3Tanbl:
e roaaepxaHve 3agaHHOro 3HavyeHus (yCTaBku) TemnepaTypbl;
e Harpes A0 3a4aHHOro 3Ha4YeHUsl TemnepaTypbl UNU B TEYEHUE 3a4aHHOIO BPEMEHMU;
e OXNaxaeHwe OO 3aJaHHOro 3Ha4YeHus TeMnepaTypbl UM B TEYEHWE 3a4aHHOITO BPEMEHN.
Mpumep lNporpammbl TexHoMNora, NpeacTaBreHHon B BUae rpaduka nsmMeHeHns yCTaBokK
BO BpeMeHU, NpeacTaBreH Ha pucyHke 3.2.

T,°C

] [

| 1-Awar | 2-it war 3-iwar |  Bpems
PucyHok 3.2 — NMpumep Mporpammbl TexHonora ana TPM151

Ha kaxxgom Lllaze 3apatoTcsa criegyrouime OCHOBHblE NapamMeTpbl:

YCTABKA 4518 perynmpyemMmon BennynHbl;

TWN YCTAHOBKU (C KOppeKLumen no rpacduky unm 6es Hee);

T™mn laea;

AnuTeneHOCTL Ll/aza nnun ycnosue nepexoga Ha cneaywowmin Llae.

18



Mo Lazam lNpozpammbl mexHosi02a MEHAETCS eLle paa NapamMeTpoB, Hanpumep:

e napameTpbl MHCIeKmMopos, KOHTPONUPYIOLLUMX HaXOXOEeHUEe pPerynmpyeMon BeESIMYUHDI
B 3aJaHHbIX rpaHuuyax (cm. n. 3.3.8);

e noakn4veHne pasHbix [eHepamopos umryrbcos Kk Krtoyam (cm. n. 3.3.9).

Bcero B TPM151 ana Ob6bekma pezaynupogaHusi MOXHO 3afaTb A0 12 He3aBUCUMBbIX
lNpoepamm mexHosnoea no 10 LLazos. MNMpu atom kaxaasa m3 12 lNpoepamm MOXET UCNOMHATBLCS
Kak BMnoXeHHasi noanporpamMmmMa Ha ogHoMm u3 Lllazoe gpyrown lNpoepammesi.

BAXHO! Mpnbop nopgaepxmBaeT 2 ypOBHSA BIIOXEHHOCTU, T. €. AOMYyCKaeTCa O4HO BIIOXEHWe
nporpaMmmbl BO Br1oXeHHYo ripogpammy. PexypCuBHbIN BbI30B HE A0MNyCKaeTCs.

3.2.2 Tun Wara nporpaMmmMmbl TexHonora

Ons Kaxxgoro lllaza MPOTPAMMBI ayon TAOMIS1 (Ve e smmn)
onpegensieTcs  ero  TUM:  «OObIYHbIA  Liar» Bl i s
nporpamMmmbl, «LWar C nepexoaomMm» WUIN «KOHeLl = 1] Nporpaseis TezHanars
nporpammbl». Tun [llaeca 3agaetca napameTpom #1 I8 porpasma et
St.tY. +[El

OGbIYHbIM LWar MporpaMMbl — 3TO MPOCTON i [E%E'“E:;;TH
lllaez, nna KoTOpoOro 3agaeTcs ANUTENbHOCTb UMK LB ssavsnanin
ycrioBue nepexoda Ha crnegywowun Llaz. Ha T
«0BbIYHOM ware» npoucxoauT paboTa ¥ Tenwara st.ty
Pezynsmopos, WHcnekmopos, Peaucmpamopos, E Howmep Nporpansl And nepecoda  nuLPr
Krrouel n npoumnx anemeHToB npubopa. ¥ Howep wara ana nepeoaa e

LLar ¢ nepexogom — tun Lara, KOTOpbIn NO3BOMSIET MNEPENUTU MO €ro OKOHYaHUK He K
cnegyrowemy 3a Hum UWary, a k lNporpamme un Llary, koTopble yKasblBalOTCHA 3HAYEHUAMMU
napametpoB nU.Pr u nU.St. Takum obpasom, nNpyM MHULMMPOBAHMU «Llara C NepexogomMm»
BbINOSIHAETCA BrioxeHHas npogpamma.

Mcnonbays «war ¢ nepexoaom», Nonb3oBaTenb MOXET co3aaThb:

e nporpammy, coctoswyo 6onee vem m3 10 LWaros (cm. pucyHok 3.3, 6, I, KOTOpbIN
npegcrasnseT npumepsl Nporpamm, peanuayemMblx C NPUMEHEHUEM pPasfnyHbIX BUOOB
LWaros);

e nporpammy, paboTtatoLyto no 6eckoHevYHoOMYy LMKNY (PUCYHOK 3.3, B, T).

NMpumeyaHne - OcrtaHoBka [Mporpammbl, padoTtatowen no 6eCcKOHEYHOMY LMKIY, BO3MOXHa
TONbKO MNPV MOMOLLM KHOMOK Ha NMUEeBOW naHenu npubopa.

Heunknuueckas lMNporpamma B TPM151 (pucyHok 3.3, a, 6) cocToMT M3 nocnenoBaTenbHOCTH
«OObIYHbIX LLIAroB» W «LIAroB C MepexogoM», KoTopas 3akaHumBaeTcs Llarom Tmna «koHew
nporpamMmmbi».

KoHel nporpammbl unu «lycton war» — War, o6o3Ha4alowmnin oKoHYaHne nporpaMmmbi.
Ecnn nporpamma gormkHa umetb 5 «paboumnx» Lllazos, To peanusyetcsa lNporpamma 13 LeCTH
LLlaroB, n3 KOTOpbIX NepBble MATb AOMKHbI ObITb MO0 «OBbLIYHBIMK WAaraMmmny, NMMBO «Lwarammn ¢
nepexoaomy», a wecton Lllaz ob6s3aTenbHO 40MKEH ObITb TUMa «MyCTOM Lar.

BHumanue! [lpubop TPM151 npepoctaBnsieT nofb3oBaTento BO3MOXHOCTb CO34aBaThb
nporpammbl 13 10 3Havawmx LWaroe npu ycnosum, 4yto Ha nocnegHem 10-m mecTte OGyger
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pacnonoxeH «obblyHbin LWWar». Hannume Ha 10-m no cuyety mecte «ob6bivHoro LWara» npubop
BOCMNpUHMMaET criegyowmm obpasom: BbINonHAET nocnegosaTtensHo [lporpammy mn3 10-Tu
LllaroB u 3aBepLuaeT ee.

MPOrPAMMA 1
a) Mporpamma u3 9 Llaros War 1 War 9 War 10
N «KOHLIA NMporpammbl» «QObIYHBIA [~ --- —P] «0BbluHbIA [—P|  «KOHeL,
war» war» nporpammbl»
MMPOrPAMMA 1 [TPOrPAMMA 2
6) Mporpamma u3 11 Lllaros War 1 War 10 War 1 War 2
N «KOHLIA Nporpammbl» «00blYHbIA P «o« —p| «warc «00bluHbIE [P  «KOHeL,
war» NnepexofomM» war» nporpammbl»
MPOrPAMMA 1
B) Mporpamma u3 8 LLaros, a1 oo a8
ar ar ar
paboTaloLas . . .
10 BECKOHEYHOMY LMKITY «00blYHbIiA P+« —P| «0ObluHbIA [P «war c
war» war» MepexosoM»
r) Nporpamma u3 12 Llaros, MPOrPAMMA 1 MPOrPAMMA 2
nocnenuve 3 LLlara War 1 War 10 War 1 War 2
NOBTOPSAOTCH «00bl4HbIA P --- —p| «warc P «0ObluHbii P  «war ¢
no 6eCKOHeHHOMy LuKny Lar» P| nepexofom» Lar» nepexofom»

PucyHok 3.3 — NMpumepsl lNMporpamm, peanusyemMbix ¢ NPUMEHEHUEM pa3fiMdHbIX BUAOB
lwaroB

3.2.3 YcnoBusa nepexopaa Ha cnepyowmn Lar
B TPM151 BO3MOXHbI 4eTblpe BapuaHTa
NOrNKN Nepexoaa Ha cnegyowmn Lae:

= gy Wodberypausn TPRISE (MnA o aanie)
= o TMapessetze: noHbops

1) «n0 BpeEMeHM» — MO UCTEYEHUU 3aAaHHOro 5 3 Moorparre resnanra
BPEMEHU (anuTensHocTU Llaea, b
3agaBaemou napameTpom t.PS); = B o etz

2) «NO  3HAYEHUIO» — N0  [OCTVPKEHUM Sl
(pn3n4eckon BENMUYNHON 3HAYEHUS YCTaBKM il e
nepexoga, ﬁ MEnomre i e naR T ropar, ek SnFs

3) Npy  BbINOMHEHUN OOHOBPEMEHHO [ABYX ;r:j::::gf:ﬂ;:;“w""“"”“"““" i
nepBblXx ycnoBun  («no  BpeMeHn WU TR T — 1Fs
3HaYeHUo»);

4) Npn BbINOSIHEHMM XOTS Obl OAHOrO M3 OBYX nepBbiXx ycrnoBun («no Bpemenn WITA
3HaYeHUION).

Jloruka nepexopa Ha cnegyowmn Lllae 3apaetcsa napametpom LG.PS.

[ns 3agaHusa ycnoBusi nepexoga Ha crneaywwmin Llaz no BapuaHty 2 (N0 3HAYEHMUIO)
MOXET WCMNonb30BaTbCA BenuuMHa, npuwegwas ¢ nwboro Bxoga npubopa w/unn
obpaboTaHHaa (paccumTaHHasn) nwbbiM un3  Beiyucniumened Ob6bekma. Ee 3HayeHue
CpaBHMBAETCA C yCTaBKOW nepexoda, M ecrnivm OHo 6onblie 3TOW ycTaBkM (MNU MeHblue,
XapakTep COOTHOLIeHNA onpegendetcsa napameTpoMm Sn.PS), To npoucxoguT nepexon Ha
cnegyrowun Llae.
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Homep Bbiyucriumersis — NCTOYMHUKA BXOAHOW BENUYUHbLI — 3a4aeTcsa napameTpom in.PS,
3HayeHue yctaBku — napameTpom SP.PS.

3.2.4 Warn OcTtaHoB u ABapusa. CocTtosiHua O6beKTa perynmpoBaHus

O6bekm peayrupogaHusi MOXET HaxXoOUTbCS B OAHOM U3 TPeX COCTOSAHUMN:

e PABOTA (RUN);
e CTOIN (STOP);
e ABAPUA (FAIL).

B coctosHum PABEOTA npounssoantca BbinonHeHne [lpogpamMmMbl mexHor102a.

B coctoaHun CTOIT O6bekm HaxoouTcs, Korga ogHa [IpoepamMma mexHosio2a yxe
BbIMOMIHEHA, a fgpyras ewe He 3anyuweHa. [lpy 3TOM BO3MOXHO OTKIOMEHUE BbIXOOHbIX
ycmpoucme, nogaepxaHue @UKCMPOBAHHOIO 3HayeHUst MOLLUHOCTU Ha McronHumersibHbIX
MexaHu3Max U gaxe perynvposaHue no 3agaHHon YCTABKE.

B coctosiHne ABAPUA O6bekm nepexoanT npu BO3HUKHOBEHUM aBapuUMHOW cutyaumn. B
3TOM pEeXMMe TaKKe BO3MOXHO noagep)kaHnme (UKCUMPOBAHHOIO 3Ha4YE€HUs MOLLHOCTM Ha MM.
Mpn HaxaTun KHoMkK «AnbT» Ha npubope BbiBoaMTCA Ha LI2 kog aBapumn, N0 KOTOPOMY MOXHO
YTOYHUTb, YTO NpomsoLsio (cMm. n.n. 6.3, 13.7.3).

Ang onucanua coctosHu CTOIM (STOP) n ABAPUA (FAIL) B npubope cyLiecTByioT ABa
cneumanuanpoBaHHblx Lllaza lNpoepammbl — at0 LLacu OCTAHOB n ABAPUA, ona koTopbIx
3ape3epBupoBaHbl NocnegHun n npegnocnegHun Lllazu nocnegHen [llpoepaMmMbl mexHosio2a
Obbekma.

LWar Ne 10 lMNporpammbl Ne 12 3ape3epBupoBaH anga onucaHusa coctosHua CTOI (STOP)
B npmbope. Ha atom Lare nonb3oBatenbs MOXeT (CM. NapameTpbl YcTaBku, n. 3.4):

e OTKIMOYMTb perynupoBaHue, 3aaB HyrneBoe 3Ha4yeHne MOLLHOCTK, nogasaemon Ha UM,
e nogasaTtb (PUKCMPOBAHHOE 3HAYEHME MOLLHOCTU Ha NM;
e noadepXvBaTb perynupyemyro BennynHy Ha ypoBHe, 3alaHHOM Y CTaBKOMW.

LWar Ne 9 Mporpammbl Ne 12 3apesepBupoBaH ans onucaHusa coctosiiuss ABAPUA (FAIL)
B npubope. Ha atom Lare nonb3oBaTenb MOXeT 3agaTb (PMKCUPOBAHHOE HyreBOe WK
HeHyneBoe 3HayeHne MoLHocTu Ha M.

BHumaHue! Npu nporpammupoBaHnmn npubopa nonb3oBaTtenb SOMKEH 06paTnTb BHMMaHWE Ha
TO, YTO nocnegHss [llpozpamma Ob6bekma kopode Apyrux Ha 2 lllaca (pe3epBupoBaHue Ons
onucaHua coctoaHun CTOIM (STOP) n ABAPUA (FAIL)), n ckoHdurypupoBaTb 3TK
cneumanuanpoBaHHble Llazsu lNpoepammbl mexHosioaa.

Ha 3aBoge-usrotosutene ansa Laros Ne 10 («CTOIlM») n Ne 9 («<KABAPUA») MNMporpammbl Ne 12
YCTaHOBJIEHO MOCTOSIHHOE HYyrieBOe 3HadyeHue MOLLUHOCTW, nogasBaemoun Ha VM. lNonb3oBaTernb

MOoXeT nepekoHUrypupoBaTtb aTn
cneunanuamposanHbie LLlarn no cBoemy yCMOTPEHMIO. = & Kordwrypaus TPMIS1 (Wi He 3anaHo)
= | NapameTps nprbopa

3.2.5 Macwtab BpemeHu B [lporpammax = [ Nporpasee: TexHonora

TexHosora # [[B nporpanma e

MapameTpom Macwta6b BpEMEHM R
nonb3oBaTenb BbiGMpaeT eanHNLbI, B KOTOPbIX ByaeTt o b Bl
3apaBaTbCsl  AnuTenbHocTb Lara B [Mporpamme: @8 War N1
«Yacbl/MUHYTLI» UMM «MUHYTBI/CEKYHABI». [aHHbINA M Aaanlaakia
napameTp sBnsieTcs obWwmm Ans scex Mporpamm. =18 Uer N210

\.}/ ManuTal BpeMe B NpOrpaMta E.scl
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MpumeyaHue - 3agaHne anutenbHocTu Llara ogHOBpeMEHHO B Yacax, MUHyTax U cekyHaax B
TPM151 HeBo3MOXHO.

Mpumep. 3agaHa OnuntenbHocTb Wara t.PS «30.24».

Ecnn MacwTab Bpemenun t.SCL — «yacbl/MuHyTbI», TO LLar MNMporpammebl 6yaet anutbes
30 4 24 muH 00 cek.

Ecnn Macwtab Bpemenn t.SCL — «MmuHyTbl/cekyHabl», To LWar [Mporpammbl 6yget
anntbea 30 MUH 24 cek.

3.2.6. PaspeweHue 3anycka lNporpammbl TexHonora

3anpeTutb 3anyck niobomn [lMporpammbl, ycTaHOBMB 5 (20 NapaweTpe: rpwbiopa
COOTBETCTBYIOLLEE 3HayeHue napameTpa =\ Mporpase: TexHanors
PaspelueHune 3anycka nporpammbl rnPr. + B Mporpamea het

+ Aﬂ'- iy ok ok e A
BHumaHue! PekomeHayeTcs 3anpetutb 3anyck Bcex € [E?g““”:jj”“?
Mporpamm, KOTOpble HE WCMOMb3YITCA WK He g SR
CKOHpUTYpUpPOBaHbI. Rl gL P

. Y PaspeweHite 3a7Y0Ia Nporpaie) FriPY
3.2.7. 3anomMuHaHue MUCMNosIHsIeMOU

NMporpammbl TexHonora

Y nonb3oBaTens ecTb BO3MOXHOCTb 3aMOMHUTb UCMOSTHAEMYIO, BbIOPaAHHYIO B pexume
SEL (Select), lNporpammy TexHonora wu LWar atonm [lporpammbl, HadMHas C KOTOPOro

nonb3oBaTesb NHUUUMpYyeT MCNOSNHEeHWe
KOHKPETHOI MporpaMmbl. [Insi 3TOro UCMOMb3yeTcs = &5 Komburypauns TPMISI (s he saaano)
3HadeHne «3anomHuTb Homep [Mp/l» cnyxebHoro =1 (3 Napanetpei nprbopa

5.8 Crywes
napameTpa Pr.rE. Mpu 3TOM 3HauyeHUn napameTpa LD

PrrE npubop TPM151, nocne 3aBepLlueHus
ncnonHsemon porpammbl, NPEANIOKUT NOMNL30BATENO MHULMUPOBATL U3 cocTosiHus «CTOIMM»
paboTy npnbopa, HauYMHas MMEHHO C 3arnoOMHeHHbIX HoMepoB [porpammbl u Wara, — Ha L4
OyayT BbICBEYEHbI 3aMOMHEHHbIE HOMepa.

Mpun 3HaveHun cnyxebHoro napametpa Pr.rE no ymonyanuio — «Yct. MpNe1 LLUINe1» —
npubop TPM151, nocne 3aBeplueHuss nbOON MHULMMPOBAHHOW nonb3oBaTenem [lporpammel,
BepHeTcs K LWWary 1 MNMporpamme! 1.

RE
J" 3aN0oMHHAHKE HOMEPA Nporpattelfwara  Pr.rE

BHumaHue! T[lonb3oBatenb [OMKEH Y4YuMTbiBaTb, YTO 3arnoOMWHAOTCA HOMepa WMEHHO
nocnegHen wucnonHeHHon [lporpammbl 1 LWara atom [lporpamMmbl, HayMHag C KOTOPOro
nonb3oBaTesib MHUUUMpyeT ucnonHeHue B pexume SEL, T.e., ecnu, npn 3HayeHUn «3anoMHUTL
Homep [p/LW» cnyxebHoro napameTpa Pr.rE, nonb3oBatenb, nocne 3aBepLleHNs UCNONHAEMOWN
Mporpammbl nonyunt oT npubopa TPM151 npeanoxeHne noBTOPUTbL 3Ty TOSMbKO YTO
WCNOJSTHEHHYIO nMporpammy, Ho, B pexume SEL Bbibepet gpyryto NMporpammy TexHonora u Lar
aton [Mporpammbl, TO nocrne 3aBeplleHust 3Ton BTopour [lporpamMmbl nonyyuT OT npubopa
npurnawieHme K noBTOPY MOCNegHen MCNOSIHEHHOW nporpaMmbl (T.e. BTOPOM BbiGpaHHOW B
pexuve SEL).
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3.3 OcHoOBHbIe 61oKu Nnpudopa

Pasgen cogepXut nepedncrieHMe KoMmnsekca aremMeHTOB cocTaBa npubopa TPM151,
onpegerneHnsa HasHa4YeHnsa 1 onucaHne PYHKUMOHUPOBAHUSA KOHKPETHbBIX 35IEMEHTOB.

3.3.1 O6beKT n KaHan perynupoBaHuA

Puranyecknin 06BHEKT perynupoBaHns — YCTPOWCTBO WM YCTaHOBKA, OCYLLECTBSOLAN
TEXHOMNOrMYeCckUn NpoLece, xapakrepmsyembli HabopoM perynupyembix NapameTpoB.

INornyeckun obbekT perynupoBanusa (O6bekT) — co3gaHHasa B npubope matemaTndeckas
MoAaenb n3ndeckoro obbekTa perynmpoBaHus.

Hanpumep, OOGBLEKTOM perynupoBaHUA MOXET SBMATbCA Nevb, B  KOTOpPOW
noggepxumBaeTca TemnepaTypa; Tennuua, B KOTOPOW NOOAEPXKMBAETCA BMaXHOCTb W
TemnepaTypa; EMKOCTb, B KOTOPOM NOAAEPKNBAETCH YPOBEHb 1 AABMNEHNE U T. M.

OCHOBHbIM HasHayeHMeMm peanusoBaHHOro npubopa TPM151 saBnsetca ynpasneHue
MaKkcMManbHO ABYMs napameTtpamu ogHoro dusnyeckoro obvekta. B npubope mcnonbsyetca
oavH Jlornyeckmn obbekT (Npu (OakTUYEeCKOW KOHCTPYKTMBHO obBecnevyeHHOM BO3MOXHOCTU
NCNoNnb30BaHMsA ABYX HE3aBMCUMBbIX Jlormyecknx o6 bekToB).

Kanan perynupoBaHusa (KaHan) siBnsetca coctaBHon YacTbio OB6bekTa perynupoBaHus,

NPeACTaBNAeT — COBOA  KOMMMEKC — SNEeMEHTOB . 2 i b TPMIS (s ve s3aaHo)

coctaBa npubopa, l'lpenHasHaqunij ans L (B Napiversisi novGopa
perynupoBaHnst OOHOW  (PU3MYECKOW  BENUYMHbI = B Kanans
(TemnepaTypbl, AaBneHuss W Op.), BbIMUCNIAEMOW & B Kanan No1
(koHTpONUpyemon) no pesynbTaTaM U3MepPeHUs O PP
OLHUM WM HECKONBKUMN AaTYMKaMMU. S g% Karan No8
O6vekt npubopa TPM151  Bknovaer ABc Kon-Bo KaHanos n.Ch

MakcumaneHOo aBa  KaHana  perynvpoBaHus:
konuyectBo KaHanos B O6bekTe paBHO KOMMYECTBY PeErynmpyembiX U/WMNM KOHTPONMPYEMbIX
dusmyecknx BenuunH O6bekTa. PeanunsoBaHHaa KOHCTpykuma npubopa TPM151 umeet B
CBOEM COCTaBe BoceMb KaHanoB perynupoBaHusi, nporpaMmMmHblie Moaynu Bcex KaHanos moryT
OblTb 3a4eNCTBOBaHbI NpU (PYHKUMOHMPOBaHMM Npubopa (obpaboTka MHGOpMauuM BXOOO0B M
BbIXO40B, UCMOMb30BaHWE B KayecCTBe BCroMoraTenbHbIX moaynen KaHanoB perynvpoBaHus
O6bekTte n np.).

KonuyectBo KaHanos B O6bekTe 3agaetca napameTpom n.Ch.

CTpyKkTypHasa cxema O4HOro KaHana perynmpoBaHns NpuBedeHa Ha pucyHke 3.4.
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KaHan perynuposaHus

YcTtaBka > _| BbIxogHoe

. e Perynstop | yctpoitcteo
i Y
Bxoal ~| Bbluucurens

npubopa || (A0 8 BX0A0B) EnoxﬂLBA | BbixogHo#

i e 3NEeMeHT

> MHcnekTop

Perucrtpartop > B;}':g:ﬂ%““or

PucyHok 3.4 — CtpykTypHas cxema KaHana perynupoBaHus

OcCHOBHble CTPYKTYpHble eanHuLbl KaHana perynvpoBaHns criegyroLume:

e BbluuCnUTENb, MNPOM3BOAALIMIA  BbIMUCIIEHUE = g Kondmrypauwss TPMIS] (Mua He sagaHo)
BXOQHOMN BEINMNYNHDbI angda peryndaropa, = __'l NapameTpel NpHGopa
WHCnekTopa n pernctpartopa (cm. n. 3.3.4); = 1 Kananel

e Perynarop, yHKUNOHUPYIOLWMIA B OOHOM U3 2-X 3 &% Katan Nel
PEXMMOB: MO-perynaropa nnm G ot EEAEEEEE
ABYXMO3NLUMOHHOro perynaTtopa (cMm. n. 3.3.5); = &% Kanan N28

e VIHCMeKTOp,  KOHTPONMPYIOLMIA  BO3MOXHbIN ¥ Perynatop & kamane rEGL
BbIXO, BbIYMCINEHHOrO 3HAaYeHUs 3a AONyCTUMbIE ¥ McnekTop B Kaane insP

rpaHuLbl 1 Bbigaowmn coobweHne o6 asapum (cm. n. 3.3.8);

e Peructpatop, nogawolWmnn BbIMUCIEHHOE 3HAYEHWE Ha BbIXOAHOW 3fIEMEHT, KOTOPbIN
npeobpasyeT ero Tok 4...20 MA (cm. n. 3.3.10).

B npmnbope TPM151 npeaycmoTpeH Habop napameTpoB, perfameHTupyrowmx paboTy
KaHana:
e Bbluncnurtenb B KaHane MoxHo oTknounTbe napametpom CAL.t;
e Perynatop B KaHane BkntovyaeTcsa/oTkntodaeTcs napameTtpom rEGL;
e HcnekTop B KaHane BkntovaeTcs/oTkNo4YaeTca napameTpom insP;
e Pernctpatop B KaHane MoxHO oTkmo4nMTb napameTpom OP.i.

MpumevaHne - OTknounTb Bblumcnutens B paboTatrowlem kKaHane HeBo3MOXHo. [lpu
OTCYTCTBMM HEOBXO4MMOCTM MpPOM3BOAUTL MaTeMaTuyeckue onepauum C  U3MEPEHHOM
BENMYMHOM Heobxoammo ycTaHoBUTb B napameTtpe "Tun Bblumcnutena" CAL.t 3HayeHue
"MoBTopuTenb". lNpu OTKMNOYEHUN MHCNEKTOPa U perucTpaTopa KaHan MoXeT UCronb30BaThCs
TONbKO ANs U3MEPEHUA W/MNN BbIYUCIEHNA (U3MYECKON BESIMYUHBLI C OTOBpaxeHuem ee
BESIMYUHBbI Ha LMPPOBOM UHOMKATOPE.
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dparmMeHTbl 9KpaHHOro MHTEepenca, pasbACHALWNE NYyTU K YCTaHaBMBaeMbIM napamMmeTpam
CALt n OP.i B nepeyHe napameTpoB nporpammbl «KoHdpurypatop TPM151» — cm. B
COOTBETCTBYHOLLMX pa3genax.

3.3.2 UamepuTenbHble BXoAbl

N3meputenbHble Bxogbl B npubope TPM151 aBnaioTcs yHMBEpCanbHbIMU, T.€. K HUM
MOXHO nogknoyatb nobble lNMepBunyHble npeobpasoBatenu ([aTymkm) M3 NepeyvmcrieHHbIX B
Tabnvue 1.2. Ko Bxogam npubopa TPM151 MOXHO MOAKMOYUTL O4HOBPEMEHHO 2 [aTymka
pasHoro Tuna B NbbIX coveTaHNSAX.

B kauecTtBe [JaT4nkoB MOryT ObiTb MCMOMNb30BaHbI:

e TepmonpeobpasoBaTenu CONPOTUBNEHUS;
e Tepmonapsbl (NpeobpasoBaTeny TEPMOINEKTPUYECKME);
e aKTMBHblEe nNpeobpa3oBaTenn C BbIXOOAHbIM aHanNOroBbIM CUrHaNoOM B BUAE MOCTOSIHHOMO

HanNPsKEHUsST UK TOKa;

e [aT4YMKM MOSIOXKEHMUS UCMOSNTHUTENBHbLIX MEXaHNU3MOB.

Onsa u3mepeHus TemnepaTypbl 4alle BCero WUCnonb3ylTcs TepmonpeobpasoBaTtenu
conpoTtuBneHus unm tepmonapsl (cMm. Mpunoxexwue I).

AKTMBHbIE NpeobpasoBaTenn C BbIXOAHbIM aHANOroBbIM CUrHanoM B BuAE MOCTOSAHHOIO
HanpsxeHns (=50...50 mB, 0...1 B) unu Toka (0..5 MA, 0...20 MA, 4...20 mA) moryT 6bITb
NCNoNb30BaHbl AN M3MEPEHUs Kak TemnepaTypbl, Tak WU Apyrux U3NYECKUX BESTUYUH:
AaBneHus, pacxoaa, YpOBHS U T. M.

[aTunkn nonoxeHus npegHasHayveHbl 4ns onpeneneHns TEKYLEro nosoXeHus (CTeneHu
OTKPbIBaHUSA UK 3aKpbiBaHWs) 3anopHO-pErynmpylowmx KrnanaHoB, 3aaBukek, wabepos 1 T. n.
B Npouecce perynupoBaHusi. Hanbonee 4acto B NPOMbILIIEHHOCTU MNPUMEHSAIOTCA LOaTUYMKK
NOJSIOXEHNA pe3ncTMBHOro Tuna c conpotuereHnem o 900 OmM, HO MOryT MCNONb30BaTLCA U
JaT4YNKN NONOXKEHUS € TOKOBbIM Bbixogom 0...5 MA, 0...20 mA 1 4...20 MA.

3.3.2.1 Tun damyuka

MNocne NoaKNto4YeHns Lamyukam
npuceamBaloTCa NopsakoBble HOMepa Tex Bxodos
npubopa, € KOTOPbIMWU OHW coeauHeHbl (Bxody 1

= ﬁ KoHpHrypaumra TPM151 (48 He 3a8aH0)
5L NapameTprl nprbapa

- |:I Bxoakl
cootBeTctByeT [lamyuk Ne1, Bxody 2- T
Hamuuk Ne 2). B 0 Emi N‘;E
Ona kaxpgoro Bxopga Heobxogumo 3apaTb S T AT £

TMN NOAKNIOYEHHOrO K Hemy [laTymka B napameTpe

in-t, BbIOpaB ero M3 npeanoXeHHoOro cnucka (B cooTeBeTcTBMM C Tabnuuen 1.2). Ecnu
nonb3oBaTeslb He UCNOoNb3yeT Kakon-nbo Bxoa, To ana atoro Bxoga He06xoaMMO yCTaHOBUTb
3HayeHne «[laTymK He NOOKMOYEH.

BHumaHue! Npy HenpaBunbHOM 3agaHuKn 3HadveHnsa napameTpa | Tun gatyumnka | npubop Gyaet
NPON3BOANTbL HEKOPPEKTHbIE N3MEPEHUS.

3.3.2.2 lMepuoduyHocmb onpoca S 22 Kordwrypauns TPMI51 (M He saaaH0)
,qamqw(oe =23 MNapaweTpel Nprbopa
B npubope  TPM151 peanu3oBaHa =1 Bxoael

BO3MOXHOCTb yCTaHaBnuMBaTb Mepuos  onpoca 5[] Bxoa Mot

NaTtunka Ha kaxaoom Bxope. [Mepuoan onpoca = [8] Bxoa Noz

3aaeTca napameTpoM itrl B cekyHaax ¢ TOYHOCTbIO ABC MepMoa onpoca AaTdmea bl
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po 0,1 cek. OTOT napameTp onpeensieT nepuvoq TaKTOB perynupoBaHus, YTO O3HadaeT
cnegywoulee: U3MeHeHne MOLHOCTKU, nogasaemon Ha VIM, Byaet npoms3BoaUTLCA C 4aCTOTOM,
paBHOM 4YacToTe onpoca Bxoaos.

BHumaHue! He gonyckaeTtcs 3agaBaTtb 3Ha4yeHWe nepuoga onpoca gartymka meHee 0,3 cek.

3.3.2.3 Amanbi o6pabomku cuzHana ¢ Jam4uka Ha Bxode

CurHanbl, nonyyeHHble oT Jatyukos, npubdop npeobpasyeT (No gaHHbiM HCX) B Tekywme
undposble 3HaveHus. [Janee B npouecce 06paboTkM CUrHanoB OCyLLECTBNAETCA:
e uUnppoBas punbTpauusa curHana ot noMex;
e KOppEeKUMa N3MepuUTenbHON XxapakTepuctnkn atumka;
e aBTOMaATU4YECKas KOpPpPeKuusa mnokasaHun npubopa no Temnepatype CBOOGOAHbLIX KOHLOB

TIT,

e MacwTabupoBaHWe LWKanbl WU3MepeHus (Ons OaTYNKOB C  aHarorosbliM  BbIXOAHbLIM

CUrHasnom).

MapameTpbl UUPPOBLIX MUIILTPOB, YCTaHOBIMEHHbIE Ha 3aBode-u3rotosuTtene, B
OOnMbLWMHCTBE Cry4aeB YAOBETBOPAOT YCMOBUAM 3aKcnnyaTtauun npubopa. Ecnm B npouecce
paboTbl nonb3oBaTenb OOHapyXMBaeT CUMbHOE BIUSHUE BHELUHUX MMMYIbCHbIX MOMEX Ha
pesynbTaTtbl U3MEpPEHWU, TO, MpU HEeOoBXOOUMOCTWU, MOXET M3MEHUTb 3aBOACKME 3Ha4YeHus
napameTpoB LndpoBbIX punbTpos (cMm. MNMpunoxerHune E).

3aBoACKME 3HaAYeHUs MapaMeTpoB KOPPEKLUMM N3MEPUTENTbHOW XapakTepuctukn [aTtumka
(cm. MNpunoxeHne E) MOXHO U3MEHATb TOMbKO B TEXHUYECKM OBOCHOBAHHbLIX Cryvasix, Tak Kak
Npu 3TOM U3MEHSATCSA CTaHAAPTHbIE METPOSIOrMYeckme xapaktepuctukmn npmnbopa TPM151.

3.3.2.4 Aemomamuyeckasi KOppeKyusi nokasaHuu npubopa no memnepamype
c80600HbLIX KOHU08 mepmMornap

DiaHHaﬂ KOppeKI""'/IFI O6ecneqMBaeT = ﬁ KoHdmrypauna TPM151 {MmA He zagaHo)
npaBunbHble MoKasaHusi npubopa npu M3MEHEeHUU —Dgpanewbmpnsopa
o = E:
TemnepaTypbl OKpyXalolen ero cpefbl. [Jatuuk Bl oot
TemnepaTtypbl  CBOOOAHbIX  KOHLIOB  Tepmonap = [=] Broa nez
'39 PexHM KOPPEKLKK N0 TEMNERaTYPE CEOD0AHEL: KOHLOE TI Cj-.C
pacrnofiokeH BHYTPU npubopa Yy  KNEMMHbIX
KOHTAaKTOB.

BknroyeHune/BbIkNIOYEHNE Koppekummn ocyliecTtensieTcs napametpom Cj-.C.

OTkntoYeHne 3TOro BuAa KOppekuurM MOXeT OblTb HeobxoouMmo, Hanpumep, npwu
npoBeaeHMN MOBEPOYHbIX UCMbITaHM npubopa. NMpu OTKNIOYEHHOW KOppeKuun Temnepartypa
cBOOOOHLIX KOHUOB Tepmonap npuHumaeTtcsa paBHon 0 °C, 1 ee BO3MOXHbl€ U3MEHEHUS B
pacyeT He NPUHNUMALOTCA.

3.3.2.5 MacwmabupoeaHue wkKanbl UsMepeHusi OJ1s1 aKmUe8HbIX
npeobpasoeameriell ¢ aHas10208bIM 8bIXOOHbLIM CU2HAJIOM

|_|pl/l pa6OTe C aKTUBHbIMU ,D,aTt-IVIKaMVI, = ﬁ KoHbHrypauma TPM1SL (MMA He 3a4aH0)

BbIXOAHbIM ~ CUTHanoM  KOTOpbIX  ABMAETCA =& Pradinieiz)
HanpshkeHne unu Tok, B Nnpubope ocyLlecTBnaeTcs 4[] Broa ot
macwtabvpoBaHue wwkanbl u3MepeHusa. [locne =[] Broanez

AEC HH#HAA MPaHHLA M3MEHEHHA SKTHEHOMD A3THHEa  AinlL

MacLITabmpoBaHNS KOHTpOnMpyemble uanyeckme
BENMYMHbI OTOBpaXxarwTCcAa HenocpeacTBEHHO B
eanHNUax nx namepeHus (atmocdepax, kunonackansix, MetTpax u T. a.).

Ana kaxgoro Takoro [latunka HeobxoanMMO YCTaHOBUTL AMana3oH N3MepPEHUS:
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e HWKHASA rpaHyua guvanasoHa usMmepeHus 3agaetcs napametpom Ain.L n cootBeTcTByeT
MWHMMaNbHOMY YPOBHIO BbIXOAHOrO curHana [artyuka;

e BEpXHSAS rpaHuua ananasoHa uamepeHuns 3agaetcs napametTpom Ain.H un

MaKCMalibHOMY YPOBHIO BbIXOOHOIo curHana [aTtyuka.

e [lanbHenwas obpaboTtka curHanos [latumka BbixoaHo# ToK |

OCYLLEeCTBNAETCA B 3aaHHbIX eauHuLax
N3MEPEHNSA MO NIMHENHOMY 3aKOHYy (NPSIMO
nponopuuoHansHomy npu Ain.H > Ain.L nnu
obpaTtHO nponopumoHansHomy npu Ain.H <

Ain.L).
e [lpumep. lNpu uncnonb3oBaHUW paTyvka C
BbIXOAHbLIM TOKOM 4..20 MA,

KOHTPONMPYIOLWEro AaBreHne B AuanasoHe
0...25 at™m., B napameTtpe Ain.L 3apaetcsa
3HavyeHne 00,00, a B napameTtpe Ain.H —
3HayeHue 25,00 (cm. pucyHok 3.5). MNocne
aToro obpaboTka n oTobpaxeHue
nokasaHmm Oyget  nNpous3BOAUTBCA B
aTtMocdepax.

3.3.3 Bbluncnurtens B coctaBe KaHana

Bbluncnutens — nporpamMmHbiA - MOAYrb,
BESIMYUHBbI MO OOHOMY WM HECKOSbKUM BXOLHbIM
3HayeHnaMm. K  Bblumcnuteno  moxetr  ObiTb
NoAKOYEHO no 8 NCTOYHUKOB JaHHbIX.
MIcToyHMKaMn  OaHHbIX SBNAOTCA COOCTBEHHbIE
n3MepuTenbHble BXxoabl npubopa mnm ero ceTteBble
BXOAbl.

Tun  wncToyHMKa  AaHHbIX  Bblamucnutens
3apgaeTca napameTpom t.in., a HOMep WCTOYHMKA
OaHHbIX — NapameTpoMm in.

COOTBETCTBYET
\
baTtynka, mA
20 i
Tekywee |—————__ AnanasoH

U3mepeHne n3mepeHms

4 AN (-

I

| »

|

Ain.L  Ain.H  nagnenue,

(0,00) (25,00)

PucyHok 3.5 — lNpumep 3agaHus
AnanasoHa u3MepeHus1 akTMUBHOro
AaTtymka

aT™Mm

NPOM3BOASALLMA  BblYMCIIEHNE BbIXOOHOM

= ﬁ KoHbHrypaumra TPM151 (MMA He 334aH0)
=-E3 MNapaweTpsl NpHBopa
= D EeMHCOMTENH
- 2 BevcoMTens Hol
= 2 BeMMciMTENs NEE
+ E Bxoa M1 BeMHMCIMTENA
+ E EXEEESEEEEE S LT L
= E Exoa MO8 BEMMCIMTENA
?.59 Tun aprymedTa BelgmcnkTena
AEC Homep (cd4MTan © 0) Bxoaa mnw CeTesoro Bxoaa

Lin,
in.

Bbluncnutens BkntoyeH B KaHan perynnpoBaHus 1 KeCTKO CBA3aH C TpeMs ero 6rokamu:
Perynatopom, MHcnektopom n Pernctpatopom. B aTu Tpu 6510ka noctynatoT gaHHbIE C BbixoAa
Boluncnutena. [Ons wucnonb3oBaHus Belumcnutens Kanan PerynupoBaHus gormkeH ObiTb

noakrtoyYéH Kk OBbeEKTy.

Cxema nogkntoyeHus N3MepuUTeribHbiIX M CeTeBblX BXOO0B anl6opa KO BXOOam

Bbluncnurensa npeacrasneHa Ha pucyHke 3.6.
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(1] Boiuucautens 1
{2]
W3mepuTenbHble (3] EXOJlbI
BXOAbI Npubopa bIUCIIUTENS
:
-
3] 5
-:—|— —|I| ~ Boiuucnurens 8
[8] 2]
Bxogpl
II' Bblumcnurens
7

PucyHok 3.6 - Cxema noaknovyeHUs uaMmepuTernbHbIX
BXOA0B npubopa ko Bxoaam Beluncnurenen

= ﬁ FoHdMrypauma TPM1ST (MMA He 3a4aH0)

Onsa BeluMcnntensa 3agarotca  crnegywoouime =20 NapameTpel npopa
napameTpsbil: i S sersmmens o
e TUN BblUMCIINTENS (dbopmyna ans § 2 Haassanan
. o 2 BbmcnnTens N2G
BquMCHeHMﬂ) (I'IapaMeTp CALt)’ + E' Exoa M21 Bbl4MCIMTENA
e KONMNYECTBO NCnonNb3yemblx Bxopgos 2 (8] errnnnnn i
H . = E' Exoa N28 BblMHCIHTENR
(napaMeTp n.in C); AEC BecoB0i Koad. And doprynel "BIEEWEHHAA Cyrma”
e KONMMYECTBO 3HAKOB Nocrie AeCATUYHOW TOYKN V7 @opiyna BoracanTens
(napaMeTp d P)' AEC Kon-e0 3Hakos nocne ,\'J.BC-DH TOHEH H3 HHAHKATOPE
3 AEC Kon-go APryMEHTOE EBIMHCNMTENA
e BeCcOBble KOI(OMPUUMEHTbI UIMEPUTESBbHbIX
BXOZOB NMpu pacyeTe B3BeLLUEHHOW cyMmMbl (napameTp SCA).
Boluncnutens umeeTr OBa  UMMPOBLIX = & Kondurypaus TPMIST (A He 3aaaHo)
dunbtpa: HY-unbTp M nuKoBbIM (MapameTpbl = D[”:alpa"'mb' TR
= BIMHCAHTENM
CL.Gdwu CLFG) . - 2, BomMcinTens N21
+ Z.‘:.‘:.‘:.‘:.‘:.‘:.‘:.‘:.‘:.‘:.‘:.‘:.‘:
OHn  MoryT OblTb  MCMNOMb30BaHbl AN = 20 BomCiHTEnb NEE
unbTpauunm BenuymH, npueawmnx no cetm RS- # E gl
485 yepes ceTeBble BXOAb!. E D G
D,J'lﬂ (*)VIJ'I bTpauun BEJNYUH, U3MEPEHHbIX AEC MOCTOAHHAA BPEMEHH UHBPOEOrD GHALTPA
cobCcTBEHHBIMM BXogamu npubopa, MUCMnonb3yrTCs &8¢ Monoca uibposora disTpa

28

SCA
CAL.E
dp
m.in.C

CL.Fd
CL.F3



undpoBble unbTpbl, Bxoaswme B moaynb Bxogos npubopa TPM151 (cm. Mpunoxenune E).
[Mpn 9TOM pekomeHOyeTCs OTKMOYUTb (PUIMbTPbI BblMUCAUTENEN, YCTAHOBUB B UX NapamMeTpax
HyrneBble 3Ha4YeHNS.

3.3.3.1 Tun Bbiyucnumens

Bbluncnutens NnponM3BoaMT OAHY MareMaTuyecKyto onepaumnio ¢ BXOAHbIMW BENUYMHAMM.
®PyHKUMOHANbHOE Ha3HayvyeHne (Popmyrnbl AfS BblYUCNEHUS), MO KOTOPOMY MOXEeT ObITb
ncnonb3oBaH (3anporpammupoBaH) Bbluucnutenb U KONMYECTBO  BXOAHbLIX  BENUYMH,
ncnonb3yemMbiX Npyv 3TOM, nNpeacTtasBneHbl B Tabnuue 3.1. Takke B Tabnvue npeacTaBneHbl
CMMBOJbI, BbICBEYMBAEMbIE HA LM@PPOBOM MHAMKATOPE MPU MPOrpaMmMMpoOBaHUN KHOMKaMKU Ha
nvueBour naHenu npubopa pexuma paboTbl Beluncnutens.

Ta6bnuua 3.1 - BapmaHTbl npumeHeHus Beluucnurens

CumBonbl ®dopmyna Beluncnurens Pa3pelweHHoe yucno Bxogos Bbiuncnurens
Ha UM (napameTp CAL.t) (napameTp n.in.C)
rEFE MoBTOpPUTEND 1
55U BaBelueHHasa cymma 1...8
Ak YacTtHoe
55 KBagpaTtHbIi KOPEHb 1
EaP Makcumym 1...8
bokt MuHUMYyM 1...8
RriF CpegHee apucmeTnyeckoe 1...8
rH Bbluncnntenb BnaXxHoOCTH 2,3
AU-G MepnnaHna 3,5,7
oFF Bblumcnutenb OTKMOYEH napameTp He 3agaeTcs

Beluncnvtens npomsBoauT cregylowimMe onepauumM B CBOUX MPOrpaMMHO  3aaHHbIX
COCTOAHUAX:

e [loBTOpUTENbL NepefaeT U3MEPEHHOE 3HavyeHue Co Bxoda Bbluvcnntens Ha BbIXod, He
npon3Boas MaTeMaTUYECKUX OENCTBUN.
Monb3oBaTtenb ycrtaHaBnvBaeT 3HadeHwe [loBTopuTenb, ecnuv  perynupyemas
dusnyeckas BennumHa mamepsieTcs Ha Bxoge n He TpebyeT HMKaKMX LONOSTHUTENbHbIX
BblYMCNeHun. Npumep — MOHUTOPUHI TeMnepaTypbl, KOTOpas U3MepseTcs TepMonapou.

¢ BaBelweHHada cymma BbluMCISETCS MO popmyne:

BhiX. 3Ha4. = BxogH. 3Ha4. 1 x K1 + BXogH. 3Hay. 2 x K2 + ..... + BX0AH. 3Hay. 8 x K8,

roe K1...K8 — BecoBble koadhdmumneHTbl ans Bxoaos 1...8.
BecoBble koadhdpuumeHTsl K 3apgatotca napametpamn SCA v B gpyrux dopmyrnax He
YUYMTbIBAOTCA.
KoadbpuumneHTbl K MoryT 6biTb LienbiMn, APOBGHBIMUY, NONOXUTENBbHBIMW, OTpULLATENBHBLIMMU.
C nomoLubto B3BelLeHHOW CyMMbl BbIYNCASIETCA Pa3HOCTb ABYX M3MEPEHHbIX BENUYNH. [na
3TOro HYXHO 3aJaTb OAHOMY BXO4Y BECOBOM KOIMMUUMNEHT «— 1», a Apyromy «+1».

e YacTHoe BO3BpawaeT pe3ynbTaT AefleHNsa NepBOro BXOAHOMO 3HAYEHUS Ha BTOPOE.

e KBagpaTHbIl KOpPEHb M3BMEKAEeTCs M3 3HA4YeHWs, npuwlegwero Ha Bxon Belumcnurens.

3BneyeHne KBagpaTHOrO KOPHA U3 oTpuuaTenbHbIX Yncen He gonyckaetcs!
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e  OyHKUMM MrHMMYM M MakcumMmym BO3BpaLLalOT HauMeHbLlee U Hambornbluee No BENUYNHE
N3 3Ha4YeHun, npuweawmnx Ha Bxoabl Belumcnurens, ¢ y4€TOM 3Haka.

e PacyeT BRaxHoOCTU MPOMU3BOAUTCH MCUXOMETPUYECKMM MeTOOAOM MO Temnepatypam

CYyXOro u BRa)Horo tTepMomeTpoB. [1pyn aTOM Ha nepsbin Bxo4 Bblumcnutens nogaetcsa
TemnepaTypa Cyxoro TepMOMeTpa, Ha BTOpPOM BXO4 — Temrnepartypa BIIaXHOro
TepmomeTpa (cMm. Mpunoxenue J).
[na 6onee TOYHOrO BbIMUCMEHUS BMAXHOCTU WUCMNONb3YeTCA 3HAaYeHWe aTMOCHepHOro
AaBneHusi. BennunHa gaBneHns nogaetcs Ha TpeTun Bxoa Beluucnurens un namepsietcs
B rekronackanax (rekro = 102). B cnyyae oTcyTCTBUA W3MEPEHHOro aTMoCcdepHOro
AaBMeHUst OHO NPUHMMAaeTCs HopMarnbHbIM, paBHbiM 1013.25 rekrtolla.

o O@OyHKUMA MeagmaHa paboTaeTr C HeYeTHbIM KONMMYECTBOM BXOAOB Bbluucnurtens.
Bbluncnutens BbibnpaeT MakcuMarnbHOe U MUHMMAaIbHOE BXOAHbIE 3HAYEHUs U OTCeKaeT
nx. C oCTaBLUMMUCA BXOOHbIMW BEMNUYMHAMM OH NMOBTOPSIET TY Xe npouenypy — 1 Tak ao
TeX Mop, Nnoka He OCTaHeTCsa OOHO 4YWUCIo, KOTOpoe W ByaeT 3HayYeHnem YHKUUK
MepaunaHa.

Hanpumep, ecnu Belumncnutens nonyyvaet 5 BXoAHbIX 3Ha4YeHun: «10», «88», «56», «40»,
«37» — 10 (PbyHKUMA MeanaHa BepHeT 3HaveHne «40».

3.3.3.2 Konuyecmeo 3Hakoe nocsie decssmu4HoOl MOYKU

BbluncneHHasa dusnueckaa BenuuMHa MOXeET ObiTb OTOOpaxkeHa Ha 4-X paspsigHOM
nHankatope UMM c pasnunyHonm TouyHOCTbIO. B napametpe dP nonb3oBaTenb MOXeT 3agaTb
KONM4YeCTBO 3HAKOB, OTOOpaXxaeMbix NOCNe OECATUYHON TOYKMN.

Mo ymon4aHuio yctaHoBneHo 3HavyeHne dP, paBHoe 2.

Ecnu uncno cnuwkom Bennko M He nomewaetcs Ha LW, to npmbop «oTpesaer»
nocrnegHve undpbl, Hanpumep: npu dP = 2 uncno «485,84» otobpasutcs kak «485,8».

MpocMOTp HENOMEeCTUBLUMXCSA LMGP BO3MOXEH C MOMOLLLI KHOMK/ EEEM (noapobHee cMm. n.
12.2.7).

3.3.4 PerynsaTop

Perynatop — 3To nporpamMmHbIA MOAYJSb, OTBEYalLWmMN 3a nogaepxaHue muaMepeHHOW
UIN BbIYUCIEHHOW BESTIMYUHBI HA 3a4aHHOM YPOBHE, Ha3blBaeMOM Y CTaBKOW.

BknioyeHue/otknovyeHne Perynatopa B ogHoMm 13 KaHanoB  ocyulecTBnseTcs
napameTtpom rEGL.

Ha Bxog Perynartopa B npubope TPM151 nogaetca 3HayeHue ¢ Bblumcnutensi Toro xe
Kanana (koHTponupyemas BenuumHa) M YctaBka. Ha Bbixoge Perynatop BbipaGaTbiBaeT
CUrHan, HarnpasfeHHbIN Ha YMEHbLUEHNE OTKIMOHEHNSA KOHTPONMPYEMOW BESIMYUHLI OT YCTaBKM.
[onyckaeTca u3MeHeHMe YcTaBku B rpouecce BbIMOMHEHUA MporpamMmbl, Ans  3TOro
cywecTtByoT [padumkm kKoppekuuun YctaBkn. BbixogHou curHan Perynatopa nocTynaeTr Ha
BbixogHOE  YCTPOWCTBO  CIIOXHOM  CTPYKTYPbl, C MOMOLLBIO KOTOPOro  OCYLLECTBMSAETCH
ynpasreHue ogHUM Unn Heckonbkumu VM.

Moapo6Ho o 3agaHum YctaBkm cM. Nn. 3.4, 0 BeixogHbIx ycTporcTBax — cM. . 3.3.6.

Ansa kaxporo Perynatopa 3agatoTcs cnegyowme napameTpsbl:

pexum pabotbl (ML nnm ABYXNO3NLMOHHBIN PErynsitop);

30Ha HEYYBCTBUTENBbHOCTY;

ans MiQ-perynatopa — napameTtpsl [NMAL-perynmpoBaHms 1 aBTOHACTPOWKY;
ANS ABYXNO3ULMOHHOMO perynaropa — rmctepesnc 1 3agepxku.
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NMpumeyanmne - BbixogHon curHan Perynsatopa onpegensieT 3arpyXeHHocTb VICnonHUTENbHOro
MexaHu3Ma (MexaHn3MoB) N MOXET NPUHUMAaTb 3Ha4YeHus ot —1 o +1.

Hanpumep: 3HaueHne BbixogHoOro curHana Perynsatopa pasHo 0,62. Torga M 6yget 3arpyxeH
Ha 62 %: ecnn UM — 3agBuxka, oHa byaet oTkpbiTa Ha 62 %; ecnn UM — TOH, Ha Hero byaeT
nogaH WWAM-curHan ¢ cooTBETCTBYIOLLEN CKBaXXHOCTLIO.

OTpuuaTtenbHoe 3HaveHue BbIXogHOro curHana Perynsatopa (ot —1 go 0) o3HavaeTt, 4TO
HeobxogmMmo BkM4YaTb VIM, yMeHbllalowme 3HavyeHue perynmpyemMon BENUYUHbI  —
«XONOOUNBHUKNY .

MonoxutenbHoe 3HadeHwe BbIxogHOro curHana Perynatopa (or 0 go +1) o3HavaeT, 41O
Heobxogumo Bknovate WM, yBenuuuBawowme 3HayYeHWe perynupyemMon  BenuyuHbl —
«Harpesatesnmn».

MogpobHee 06 MM cm. n. 3.3.6.

= ﬁ Kondurypaums TPM1S1 (ma He 3a1aH0)

3.3.4.1 Pexxumbl pabomsi Pe2ynsimopa = [ Napametpei npHbopa

B npubope TPM151  Perynatop MoxeT " Dgﬁer‘;““mb' -
pabotatb B AByx pexumax: MWO-perynstop u T eassnsnsnnnss
AsyxnosnunoHHbin perynatop (ON/OFF). - B Perynatop Nog

Pexum paboTtbl Perynatopa 3apgaetca - BE mua-perynatop
napamMeTpom rEG.t. = % AEY=NosHUMoHHEIR (ONIOFF)perynaTop

= }: ABT-aA HacTpofika Perynatopa
? Pexgim paboTel perynAaTopa rEd.k

3.3.4.1.1 MN-pe2ynsmop

MAO-perynatop BblAaeT aHanoroBoe 3HavyeHue BbIXOAHOW MOLLUHOCTU, HanpasieHHOe Ha
YMEHbLUEHNE OTKINOHEHUS TEKYLLEro 3Ha4YeHUs perynupyemon BennynHbl OT YCTaBku.

Mpn ynpaBneHun UM Tuna «HarpeBaTenb» 3Ha4YeHWe BbIXOQHOW MOLLHOCTU HaxogauTcs B
ananasoHe oT «0» go «1» (mnn ot 0 go 100 %).

Mpun pabote ¢ BO tnna LAI BbixogHas MOLWHOCTL NpeobpasyeTcsa B NpONoOpLMOHanbHbIN
€M TOK NI HanpsiXeHune.

Mpn pabote ¢ BO guckpeTHoro Tuna BbIXOAHAA MOLWHOCTb npeobpasyetca B LUMM-
curHan, ansg KoToporo HeobxoaMmo 3agaTb nepuop cnefosaHus uMmnynbcoB (napametp tHP,
cm. n. 3.3.7.8.1). MMpuHuun dopmmnpoBanna LWNM-curHana pna ynpasneHust CUCTEMbI
«HarpeBaTeNb-XONoAuIbHUK» NpeacTaBneH Ha pucyHke 3.7.

MANO-perynupoBaHne  sBnsieTca  Hambornee  TOYHbIM — METOAOM  NoAAepKaHus
KOHTponupyemon BenuduHbl. OpHako gna  addpektmBHon  pabotel  [MUA[-perynaTtopa
HeobxoanMo nogobpaTth ANs KOHKPETHOro o0bekTa perynupoBaHus psg KoadULMEHTOB.
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YcrtaBka

BbixopHas

MOLLHOCTb
perynaropa
-1

MM tuna
“HarpeBarenb”

UM tuna
“XonoaunbHuk”

——

PucyHok 3.7 — MNpuHuun cpopmupoBaHusa LLUNM-curHana ana cuctemMbl «HarpeBaTesb-
XOsoAUNbHUK»
3apava Hactponku NMNO-perynartopa 4OBOSBHO CrOXHA, HO OHa MOXET ObITb BbINOSHEHA

B aBTOMaAaTU4e€CKOM peEXMNME.

MpuHuun padoTtbl 1 napameTpbl NWO-perynsartopa npuseneHsl B MpunoxeHunn XK.
06 aBToHacTpouike MNMNAO-perynatopa cm. n. 13.4 u MNpunoxexune XK.

3.3.4.1.2 deyxno3uuuoHHbIlU pe2ynsmop (ON/OFF)

AsyxnoauuunoHHbin perynatop (ON/OFF) — komnapaTtop — BblpabaTbiBaeT BbIXOOHYHO

MOLLHOCTb, KOTOpasi MOXeT WMeTb TONbKO [ABa
3HAYEeHNs:: MUHUManbHOEe W MakcumanbHoe. [lpu
pabote npubopa TPM151 ¢ WM Tuna
«HarpeBaTenb-XoNoAUMbHUK»  3TO  creayoLme
3HaYeHUs:
o «1» (-100%) «xOonNOAUSbHUKY»  BKIOYEH,
«HarpeBaTenby BbIKMOYEH;

= ﬁ KoHbHrypauka TPMLS1 (MMa He saa&H0)
= A MapameTpel NpMoopa
= D PerynaTopel
% Perynatop N21

= % PerynaTop Ne
= % AEYXN0ZHLHOHHEN (ON/OFFIperynaTop
AEC MUCTEPESHC ABYXN0IMUMOHHOND perynaTopa  HYS.C

e «0» (0 %) — «HarpeBaTenb» U «XONOAUNbHUK» BbIKNIOYEHbI;
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e «+1» (100 %) — «HarpeBaTenb» BKMAOYEH, «XONOANITbHUKY BbIKIHOYEH.

[BYXMO3NLNOHHBLIN PErynaTop Tuna «HarpeBaTernb» BKMKYAET «HarpesaTenb» npu
3HaAYEeHUsX perynupyemMon BENWYUHbI, MeHbLUMX YCTaBKW, W BbIKNIOYAET MNpU 3HAYEHUAX
perynupyemMon  BenuuuHbl, ©Bonblwimnx YcTaBkn.  [IBYXMO3WUMOHHBIM  perynatop  Tuna
«XONTOANNMBHUKY BKIMIOYAET «XOSNTOAUMBHUKY NPU 3HAYEHUSIX peryrnmpyemMon BermynHbl, 60nbLLmx
YcTaBku, M BbIKMIOYAET MPU 3HAYEHUSX perynupyemMon BervyuHbl, MeHbLUMX YCTaBku. Tak
paboTaeT OBYXNO3ULNOHHbLIV PEryNaAToOp B OTCYTCTBUE rMcTepesunca.

[Monb3oBaTtens MoXeT 3adaTb 3HadeHue [ucTepesuca OBYXMO3ULMOHHOIO perynatopa
HYS.C. Toraa coctosHne WM 6GyaeT nepeknioyaTbCs B TOT MOMEHT, KOrda OTKIOHEHWe
perynupyemMon BeSMYUHbI OT YCTaBKM OOCTUTHET MonoBuHbl BennymHbl HYS.C (cM. pucyHok
3.8).

KonTponupyemas |
BENMYHHA

Yeraska + HYS.C /2

Yetaska
Ycraeka — HYS.C /2

Bpemn
BuixonHol cMruan A
perynatopa
1 pafioTaeT paboraer
"narpesarens” “warpesarens” N Cucrema
pa6oraer Bpems "Harpesarent — XONOAWNLHKUK"
1 “AONOANTBHIK "
BrixogHo# curian
perynaTopa
1 pafioraer patioraer
"Harpesarens” “warpesarens” " "
0 > MM Ttuna "Harpesarens
Bpemsa
BrixogHo# curian
perynaTopa
0 > WM tuna "xonogmnbHuk"
padoraer Bpema

"XONOAUABHKHE

-1
PucyHok 3.8 - MpuHuun pa6boTbl [IByXnNnO3MLMUOHHOrO perynsaropa

[BYXNO3MLNOHHBIN PErynsaTop He HyXOaeTca B CIOXHOM HacTpouke. [Ans Hero MoXHo
3ajaTb 3a0EepXKU BKIHOYEHUS U OTKITOYEHUS, a TakkKe MUHUMMalbHble 3Ha4YeHUs BpeMeHU
yoepxXaHna BO BKMNHOYEHHOM W BblKIHOYEHHOM =l 2§ Kordrrypauna TPMIS1 (Mina He 3aaaHo)

coctosiHum (cMm. [Npunoxexue N). = L Napatterpei npréopa
= [:I PerynaTopkl

% Perynatop K21
3.3.4.2 3oHa HedyecmeumesibHocmu = EE Perynarop Nes

30Ha HEe4YyBCTBUTEJIbHOCTU 3afaeTca Aand = B mna-perynarop
NCKMIOYEHNS HEHYXXHbIX cpabaTbiBaHun Perynatopa = EE fewmosmuonnei (ONIOFFperynatop

o = /3‘1 AET-37 HacTpofika PerynaTopa
npy  HeBONbLIOM OTKIMOHEHWN KOHTPONMPYyEeMOoWn 45C 30HA HEMYBCTEMTENHOCTH perynaTops b
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BeNM4YMHbI OT YcTasku. [Npubop ByaeT BblaaBaTh YyNpaBnsoOLWUn CUrHaN TONbKO NoCcre TOoro, Kak
perynupyemasi BeniminHa BblngeT N3 3TON 30Hbl.

3HavyeHne 30Hbl HEeYyBCTBUTENbHOCTM 3agjaetcsa napametpom db B eauHuuax
perynmpyemMon Benm4ymHsbl.

Mpumep. YcraBka = 60 °C, db = 10 °C. B ananasone 55 °C...65 °C Perynatop He bygeT
BblpabaTbiBaTb ynpaBnsaoLLero BO34ENCTBUS.

Ha pucyHke 3.9 npeacrtaBneHo ucnonb3oBaHue napametpa db npu dyHKUMOHUPOBAHUU
ABYXNO3ULMOHHOIO perynsaropa rnpu noakniyeHnn cuctemsl "HarpeBaTenb-XonoansbHuK".

BxogHas BennymnHa A

Ycraska +db/2 |- ------
Ycraka f-----

Ycraska -db/2 |----

BbixogHoM curHan
ON/OFF-perynsropa A

1

Bpewma

PucyHok 3.9 - ®yHKUMOHMpOBaHMe ABYXNO3NLUOHHOIO perynstopa ¢ 3aaaHHOW 30HOMU
He4YyBCTBUTENbLHOCTU NPU NoAKIIoYeHun cuctemsl "HarpeBaTtenb-xonoaunbHUK"

3.3.4.3 Konmponb yennocmHocmu KoHmypa peaynuposaHusi (LBA-asapuu)

Y npubopa TPM151 ectb pexum
KOCBEHHOro KOHTpon4 NCNpaBHOCTU M,
noaknto4aemoro K Bbixogy npmbopa.

= ﬁ KoHdHrypauma TPM151 (AMA He 384aH0)
=-3 NapareTpe npriiopa
= [:l Perynatopel

Ecnn  wucnpaBHOCTb  gartymkoB  npubop B Perynatop Net
onpegensieT HenocpeAcTBEHHO MO  KOHTPOISIO o
CUrHana Ha CBOeM BXxoAe, TO ucnpaBHOCTb BO un = E perynatop hes
MM  Hanpsamyto onpegenutb Henb3sa. OpHako = s mia-perynatop
MOXXHO KOCBEHHO OMpedenuTb WX WCMPaBHOCT, N e
= )( ABT-a3A HacTporka Perynatopa
aHanuaupysi peakumo obbekTa perynmpoBaHusa Ha R — LA

nogadvy ynpasnswowiero Bosgencteus.  Ecnu
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perynupyemble napamMeTpbl Ob6bekTa He MEHSITCS B AOMMKHbIX Npedenax npwu nopade
ynpasnswowero Bosgenctena — 3Hadumt, WM HeucnpaseH. Takon aHanuM3 HasblBaeTCs
KoHTporiem LBA-aBapuu (Loop Brake Alarm).

Mpun pgoctmxkeHmn Ha UM 100% wmnm —100 % MOLLHOCTK BKOYAETCA OTCYET BPEMEHN, U
ecnn 3a Bpems (napametp t.LBA) perynupyemas BenuunHa (BennumMHa Ha BbIxoAe
BblYMCNUTENSA B KaHane) He uaMeHnTcs Ha Tpebyemyto BenunumHy (napameTp d.LBA), To npubop
TPM151 pearupyeT cneaytowmm obpasom — cpabatbiBaeT nporpaMmmMmHbii mogynb LBA-aBapus,
nepesos 06bekT B coctosiHne ABAPUA (cm. n. 13.7).

Pexum koHTpons LBA-aBapun MOXHO BKITHOMUTb UIM OTKIMIOYUTL B KaHane napameTpom
LbA.

MNpumeyaHue - [nanasoH cpabatbiBaHns LBA-aBapum cyxaetca npu ycTaHOBREeHWUU
OrpaHN4YeHnMn Ha BbIXOAHYH MoOLLHOCTb B 6noke lNC. B aToM crnyvyae BepxHSs rpaHuua, npu
KOTOopown BKMo4aeTcs KOoHTposib LBA, cmewaetcs co 100% v npupaBHUBAETCS 3HAYEHWUIO,
3agaHHoMy B napameTpe P.Upr. HmwkHaa rpaHuua cmewaetca ¢ -100% v npupaBHuBaeTcs
napameTpy P.min.

3.3.5 BbixogHble ycTpoucTBa npubopa. Mpeobpa3oBaHue

BbIXO4HOro CMrHana

Mpnbop TPM151 cKOHCTpyMpOBaH M peanu3oBaH C BO3MOXHOCTbIHO MCMNOSIb30BaHUSA Npu
3KCnnyaTauum HECKONbKUX BapMaHTOB BbIXOOHbIX YCTPONCTB — UCMOSTHUTENbHBIX MEXAHN3MOB U
BCTPOEHHbIX BbIXOAHbLIX 3NIEMEHTOB, CryXalnx ansa ynpasneHns umm. KomnnektHocTb npubopa
onpegenseTcs nonb3oBaTenem Ha CTaguun pasmMeLleHns 3akasa.

3.3.5.1 CmpykmypHasi cxema BbixoOHO20 ycmpolicmea

BbixogHon curHan PerynaTtopa — Hanpamyo unu yepes Kommymamop — nopaetcs Ha
BbixogHOe yCTpoOMCTBO.

Ctpyktypa BbixogHoro yctponctBa npubopa TPM151 nosBonsieT ocywecTBNATb
ynpasneHue crnoxHoimm VM: 3agBukkamu, MHOrOCTyneH4YaTbiMKM HarpesaTensiMmn, cuctemamm
«HarpeBaTesib—X0Nno4UNbHUK», YCTPOMCTBAMU C aHanoroBbiM yripasneHnem v T. 4.

Bcero B npubope TPM151 moxeT ObiTb OpraHnM3oBaHO MakcMmanbHO 2 BbIXoAHbIX
yCcTpoucTBa.

CTpykTypHasa cxema BbixogHoro yctponcTea npubopa npeacrasneHa Ha pucyHke 3.13.

BHumaHume! [1Ba nonoxutenbHblX 1 ABa oTpuuartenbHblx BYWUM Ha cxeme nokasaHbl YCNOBHO,
4YTOObI NOKa3aTb BO3MOXHOCTb MCNonb3oBaHusa 2-x BYUM kak ansa ynpasnenus cuctemon M
«HarpeBaTeNb-XxoNnoauInbHMK», Tak n ans ynpasnexus VIM ogHoro tuna.
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BbixoaHoe
YyCTPOMCTBO r> MonoxuTtensHbIN_ B"'x°f:£z :::V,’I"e"” _ﬂ.l_“_”_
BYMM 1 —— UMnynbCcHoe >
> perynupoBaHue
. MonoxuTtenbHbIN
5 G BYUM 2 ’ LIAN 4...20 mA —— >
BbIXOAHOW CUTrHan nc = aHANOTOB0®
perynsTopa (Mpeobpa- perynuposatve
> 30BaTenb
curHana) p— BbIXOHOM 3MEMeHT 2 || | ” ”
OTpuuartenbHbIi KNK04YeBOM
-1... = .
@ ° ™ T ByUM1 = pr——
perynuposaHue
nepenaya OTpuuaTenbHbIN AN 4..20 MA
o BYMM2 [ | HAnE2 =
. aHanorosoe
B ceTb RS-485 perynupoBanme

PucyHok 3.13 - CtpykTypHasa cxema BbixogHoro yctponctsa npubopa

B cocTtaB Bbixo0HO20 ycmpolicmea BXogaT criegytowime 6noku:

e npeobpasoBaTtenb cUrHana;

e Onokmn ynpasneHna NCNOJTHUTENbHbIMU MEXaHN3MaMu;

e BbIXOOHbl€ 3NIEMEHThI.

NMpumeyaHune - B coctaB BbixogHoro yctponcTea MoxeT BxoauTb Ao 2 BYUM un 2 B3. Obuwee
konnyectso BYUM un B3 B npubope TPM151 (B MmakcumanbHO ABYX BbIxO4HbIX yCTpoMcTBax) B
CyMMe He MOXeT npesbiwaTth 2 (8o 2 BYUM un go 2 BI).

3.3.5.2 lMpeobpa3zosamenb cuzsHana

NMC BbINOMHAET OBE OCHOBHbIE (byHKLI,VIVIZ orpaHn4yeHmne BbIXOOHOIo curHana PerJ'IFITOpa

1 ero pacrnpeaerneHme.

3.3.5.2.1 O2paHuyeHue 8bIXOOHO20 cu2Hana

OrpaHnyeHne 3Ha4YeHns1 BbIXOOHOroO cUrHana
Perynatopa 3agaetca [OBymMa napameTpamu:
MakcumanbHoe 3HavenHme P.UPr un muHumanbHoe
P.min, KoTopble onpegenaArTcs pabounm
avanasoHom WM. 3Tm napameTpbl 3agaroTcs B
npoueHTax oT MakCUManbHOW MOLLHOCTU, KOTOPYHO
MOXHO nogate Ha WM. Ecnu Perynatop Bblgaer

= ﬁ KoHdurypauna TPM1S1 (Mna He saaaHo)
= [ Napametpel nputopa
= 1 Mpeotpasoeatent curuance
+ :IJ:- MpeofpazoEaTent cHrHanos Nel
= :IJ:- MpecbpazoBaTent cHrHanos h92
= (%) E¥1M Tvna "HarpesaTens”
=) (= B¥IAM THna "Kono ansHee"
ABC MaKCMMaNEHan A0MNYCTHMAA CKOPOCTE MEMEHEHWA BRIXOAHOMD CHrHana  PLrES
ABC OrPaHHYEHME MAKIMMANEHOMD SHAYEHMA BBIX0AHOMD CHIHANE P.Upr
ABC OrPaHHYEHME MMHMMANEHOMD SHAYEHKMA BLIX0AHOMD CHIHANS P.min

3HayeHMe MOLLHOCTK, Haxogsduweeca 3a npegenamMmv 3afaHHOro [AuanasoHa, TO OHO
npuHumaeTca pasHbiM P.UPr unu P.min, cCOOTBETCTBEHHO.

OrpaHuyeHne CKOpPOCTM poCTa BbIXOAHOMO curHana Perynatopa HeobGxoaumo Aans
B6esypgapHoro BkntodeHus WM. MakcumanbHasi CKOpPOCTb W3MEHEHUSA BbIXOAHOrO CuUrHana

3apaetcsa napameTpoM P.rES B %/MuH.

Mpumep 1. Tpu KUCNoONb30BaHUM TONMbKO «HArpeBaTens» HeobXxoauMO YCTaHOBUTb
orpaHunyeHue ot 0 % no 100 %. To ectb yctaHoBUTL P.min «0».
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Mpumep 2. B knnmaTokamepe Henb3sa AonycTuTb, YTOObI HarpeBaTenb paboTtan MeHee
yem Ha 20 % cBoerM MOLWHOCTU. [ONs BbINOMHEHUA 3TOMO YCMOBUA HYXXHO YCTaHOBUTb
MuHUManbHYO BbIXOAHYH MOLWHOCTL P.min «20.0».

3.3.5.2.2 PacnpedeneHue 8bIXOOHO20 CU2Hasna
NMNC pacnpegenseT BbIXOAHOWM cUrHan no

= ﬁ KoHbmrypauna TPM1S1 (1Ma He 3aaaH0)

BYWM. Bcero k NC mMoxeT ObiTb NOAKMOYEHO A0 2 .
BYM (CM. n. 3373) =L Npeofipasoeaten cvriancs
MopkniovyeHne BYWM ocyuwiecTtBnsieTtcs B #5 ¢ Mpecfipazasatens crhanos 1oL
=% #> MpecbpasoeaTens cHrHanos N2Z
napametpe nPC, B KOTOPOM HYXHO YyKasaTb * @ EVHM Tvna "HarpesaTens”
KOJIM4eCTBO NOAKIMK4YaeMblX BYUM. rlpl/l 3TOM Mpun ABC KON-E0 HCNONHHTENEHE: MEXSHHEMOE (M) nPC
3agaHum 3HadeHus nPC ansa "Harpesatenen" k NMC HE) B T S

ABC K0n-B0 MCNOMHHTENEHED MEXSHHEMOE (M) nPC

OyoeT NnoAaKkMYeHO COOTBETCTBYHLEE  YUCHO
"Harpesatenen", npwu 3agaHum 3HavyeHus nPC ana "XonogunbHukos" k NMC ByaeT nogkntoveHmm
COOTBETCTBYIOLLEE YUCIIO XONOAUNbHUKOB. [lonyckaeTcs OAHOBPEMEHHOE MNOLKIYEHME K
ogHomy INC wn "HarpeBatenen", wn "XonogunbHUKOB", HO MX CyMMapHOE€ YUCrO He OOSMKHO
npesbiWwaTh 2.

3.3.5.3 brnok ynpaeneHusi ucnosiHUmMesnbHbIMU MexaHu3mMamu

BYUM — 6nok, onucbiBawowmin xapaktrepuctukm WM, koTopbim ynpasnset npubop
TPM151. [Ins kaxgoro MM ucnonb3yetcs cson BY M.

Ona BYWM 3apatotcsa crnefyrowme OCHOBHbIE NapameTpbl:

T™mn M;

Homep (Homepa) BO gns noagkntodenuna UM;

AnanasoH curHana, noctynatouwero c NC, B kotopom pabotaet UM;
paboumne xapakTepucTMkm ans 3-x No3MUMOoHHbIX VM.

3.3.5.3.1 Tunsi UM u konuyecmeo B3

Mpnbop TPM151 moxeT ynpasnate IM aByx TMNOB:
o 2-X MO3NUMOHHbIM (T3HO|V|, KnanaHom = ﬁ KoHdmrypauma TPM1S1 (MMA He 3a4aH0)

nT. 4., a TaKkKe MM, ynpasnatowmnecd =2 NapameTpel npriopa
yHVKbMUMPOBaHHbIM curdanom Toka 4..20 mA =20 Enokm ynpasnerHa MCNONHMTENGHEIMH MEXaHH3MaNA
. 5§ BYMM HEL
nnu Hanpsbkenuns 0...10B); LB ez
e 3-x NO3NLUNOHHbIM (3aﬂ,BV|)KKO|/|). & Crbinka M21 Ha ol anemeHT op
2-X |'|O3VILW|OHH|3|[7| NM nveeT aBa ~ Cbinka MNOZ Ha Bolx, aNeMeHT op

L13
VS' THA MCNONHKMTENEHOMD MEXaHHZMA SE.P

MOMOXEHUN: «BKI.» U «BbIKN.». [na ynpaBneHus
Takum UM ncnonbsyetcsa oanH BO.

3-x noauuymoHHbIn UM ynpaensietca curHanamu tuna «6onblie/meHblue/cton». B aTom
cnyyae wucnonb3ytoTcs asa BO: oguvH gaet komaHngy Ha oTkpbiTne ("0Oonblie"), apyrom — Ha
3akpbiTve ("MeHbLie"). NogpobHo 06 ynpasneHumn 3-x no3anumnoHHeiMm M cm. n. 3.3.7.5.

Tun UM 3agaetca napametpom SE.P.

BO ana ynpasneHus WM HasHadawoTcsa napametpom OP. [Npu 3TOM Ans 3agBUKKU
nepsbii BO cOOTBETCTBYET €€ OTKPLITUIO, BTOpOW B — 3akpbITuio.

MM (kak 2-xX NO3WNUMOHHbIE, TaKk M 3-X MO3ULUMOHHLIE) MO XapakTepy ynpaBnsAwoLlero
Bo3aencTBna Ha OBbeKkT MoryT ObiTb ABYX TUMNOB:
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e «Harpesatenu» — VIM, KoTopble yBenMuMBaloT 3Ha4YEeHNEe perynupyemMmomn BennyunHbl. [ns
ynpaBneHus «HarpeBaTenaMu» npegHasHayeH MONoOXUTENbHbIN Ananas3oH BbIXOAHOMO
curHana PerynaTtopa (ot 0 go +1).

o «XonogunbHukn» — MM, KOTopble YMEHbLUAKT 3Ha4YeHne perynupyeMmon sennynHel. Ons
yrnpaBneHns «XonoAaunbHUKamMu» npegHasHadeH oTpuuaTtesnbHbii Anana3oH BbIXOAHOMO
curHana PerynaTtopa (ot —1 go 0).

Tun UM onpegensetcsa npu nogkntodeHnn BYUM k MNC (cm. n. 3.3.7.2.2).
Cucrema M «HarpeBaTenb-xonogunbHUK» cogepxut no ogHomy MIM obomnx Tnnos.

3.3.5.4 YnpaeneHue 2-x Nno3uyuoHHbIiMu UM

2-X NO3nUMNOHHbIN UM nmeeT aBa NONOXeHUs: «BKN.» N «BbIKM.». [ANs ynpaBneHus Takum
MM mncnonb3yetca oanH guckpeTHbin BO (pene, knto4, cMMUCTOp), Ha KoTopbiv BelgaeTcs LLNM-
curHarn.

B kayectBe 2-x nosuumoHHoro MM moxeT ObiTb ucnonb3oBaH VM ¢ aHanoroBbiM
ynpasneHueM. [1ns atoro B npudope TPM151 npumensaetca B3O aHanorosoro tuna — LIAI 4...20
MA nnu LUATT 0..10 B.

AHarnoroBoe ynpaBrieHMe OCYLLECTBMSETCA NO NPsIMO-NPONOPLUNOHANbHOMY 3aKOHY (T.e.
4 mA vnn 0 B cooTtBeTcTBYeT MUHUMarnbHon mowHoctn MM, a 20 mA unun 10 B cooTBeTcTByeT
MakcumarnbHoOM mowHocTn M).

3apgaHve Homepa B3, Kk koTopoMmy nogknioyaeTca  2-X  NO3NUUOHHBbIN - UM,
ocyuwiectBngetca napameTtpom OP.

3.3.5.5 YnpaeneHue 3-x no3uyuoHHbIM UM (3adeuxxkoll)

3-x |'|03V|L|,V|OHHbIl7| M nmeet 3 = ﬁ KoHbHrypauna TPML51 (A He 3348H0)
ynpasnawwmx curHana: «6OJ'IbL|Je», «MeHbLUe», 5[ NapameTpel nprbopa
«CTOnmny. D,J'ISI yn paBneHnst Takum NM H906X0,D,V|MO 5.3 Brokw YMNPAENEHMA MCMOMHATENEHEIMM MESCaHMEMAMK
- G EYMM Mo
aBa BO.
= EYMM Naz
ﬂpM60p TPM1 51 MOXeT ynpaB”ﬂTb ?f}' HanHuKe AaT4HHKa NONoEHHA 3aAEHHEN dLp

3-X No3numMoHHbIMM VM C pgaTtynMkomMm nOSoXeHus
nnn 6e3 Hero. Hanuuue gatymka nonoXxeHust 3aaBuXKKM 3agaeTca napameTtpom dLP.
Pabota c gatdnkom nonoxexus UM npovnntocTpupoBaHa Ha pucyHke 3.14 (a).
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JlaTyuk
TPM151 | nonoxetms
BbiXoaHOM I",
ot PEMYJIATOPA ——» —> onemenT 1 |
Brok |
ynpaBneHus ' a)
—_— — »| BbXoaHoi !
| —>| Bxone aNemMeHT 2
| UM
| (3apBUXKa)
SR |
TPM151
Bnok .| BbixogHomn
ot PEIYJIATOPA ynpaBieHuns | anemenT 1
M
Maremar. 0)
3;?3:3;?“ | BbxopnHoid
aNEMEHT 2 M
(3aaBMXKa)

PucyHok 3.14 - YnpaBneHue 3-x no3anUnMoHHbIM UM:
a — C JaTYMKOM NONOXeHUA; 6 — 6e3 AaTumMKa NpPUNoXeHus

Mpnbop TPM151 wmoxeT paboTtaTb cC gatyMkamm nonoxexums WIM  gByx Tunos:
PE3NCTUBHBIMU NN TOKOBbIMU (CM. N. 8.4.3 u NMpunoxexwne [).

anMeanMe - Cﬂeﬂ:’yeT yquTb’ 41O = ﬁ K.oHGurypagra TPMIS1 (1mA He sa4aH0)
ncnonb3oBaHne uucposon dunbTpaunun  aOns =23 NapameTpe nprbopa

OaTtymka nonoXeHusd (napameTpH in.fd’ |nfg n3 = (22 Bnokn ¥NPIENEHHA MENONHHTENEHEIMH MEXAHHZMAMK
nepesa «Bxog») samennsieT peakumio npubopa Ha g e

n3MeHeHune VIH(bOpMaLI,VlVl C fOaTyuMKa MoJioXKeHuA, A M NOAKNKIYEHS AATUHIES NONDKEHHA t.DF
YyTO, B KOHEYHOM WUTOre, MOoOXeT TMpuBECTn K AEC Homep Bx0a4a (0T 0) 4aTHHKa NONOHEHHA i.DP

HETOYHOM paboTe cMCTEMbl U BbIBECTU U3 CTPOS 3a4BUMXKKY 0e3 KOHLEBbIX BbIKMoyaTenen Ha
KOHUax. B aToi cBsisu, pekomeHayeTcs ycTaHaBnMBaTb AN AaTyMka MONOXEHUS YyKasaHHble
napameTpbl  MUHUMarnbHbIMW, MPU  KOTOPbIX

o o = ﬁ KoHdwrypawaa TPM151 (Mua He saaaH0)
HabnogaeTca  YCTOMYMBOCTL  M3MepeHuin.  Kak

=23 NapameTper npBopa

npaBuno, 3To 3HavyeHusi, onuakume Kk 0. =0 Mpeatipazosaren curtanoe

:,;{- MNpeofpazoEaTens cHrHanos M2l

= 5,.:{- Mpecbpas0EaTens CHIHANDE NIZ
Mpumeyanne - T[lytm K ycTaHaBnNMBaeMbIM L @ BviM v Harpesarens
napamMeTpam B nepeyvyHe napameTpoB nporpamMmmbl ARG KOR-BO0 HCNONHWTENGHGD: MEXaHkamos (MM)  nPC
«KoHpurypatop TPM151» npeacrtaeneHbl B = (2 BN Tvna "Honoaunenik!
I_lpVIJ'|0>KeHVIVI E ABC Kon-80 MCNONHWTENEHBE: MExaHmsMos (MM)  nPC
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NCcTouYHMK pgaHHbIX o nonoxeHun WM (cobcTtBeHHbI Bxoa npubopa) 3agaeTtcs
napameTtpowm t.DP, Homep Bxoga — napameTpom i.DP.

Pabota 6e3 gatyuka nonoxenna M npounntoctpmupoBaHa Ha pucyHke 3.14 (6).

B atom cnyyae nonoxeHve VM BblumcnaeTca npubopomMm no mMatemMaTmyeckon MOLENMW.
[nsa Toro 4tobbl MaTemaTnyeckaa moaenb Hambonee OGnM3KO COOTBETCTBOBANia pearibHOCTW,
HeobXxo4MMO Kak MOXXHO TOYHee 3adaTb napameTpbl peansHoro NM:

e nonHoe Bpems xoga M (napameTp tP.H);
e HavanbHoe nonoxeHue VIM (napametp LSP);
e Bpewms Bbibopku nodTa (napametp tFP);
e 30Ha HeyyBCTBUTENbHOCTU Ans 3aaBumxek (%)db.F;
e MMHMManNbHOE BpeMsi OCTaHOBKM 3aaBukku t.StP;
e MUHMManNbHOE Bpemsi paboTbl 3aaBuxkkn tP.L.
=] ﬁ KoHdbHrypausa TRMLISL (Mua He 3aaaH0)
ﬂpM60p Mo 3TUM AaHHbIM BbIYUCIIAET e DEPEMETP‘:" npHbopa
TeKyllee nornoxxeHne 3aaBMxXkm B nobon MoOMeHT 7 £ ?DE:;;'D;STBHHH METHHTE D R ARy
BPEMEHMN. = BYMM N22
ABC 30HA HEUYECTEMTENEHOCTH ANA saiBkwek (31 dbF
- AEC MKH, BpEMA OCTAHOBKK 38 0EMMKH k. SEP
NMpumeyvaHue HeTto4Hoe COOTBETCTBUE
o o AEC MuH, BpemMA paloTel ZaAEHHKK tF.L
mMaTemMaTun4eckon mMogerin un pearnbHOU 3aOBWXKU, ER
ONHOE BPEMA X043 33aAEH¥KH tP.H
a Takxe HeTo4HOoe 3a,El,aH|/|e Ha4yallbHOro AEC BpemA BeiIBopkH NodTa 3a4EMHIKH tFP
MNOJ10>XKeHn4A MOXeT nNnpuBecTun K  HaKornJieHmnwo ABC MCx0AH0S NONOHEHNE 33ABHNKIH B % LzP

paccornacoBaHus. B pesynbtate 3TOro B KpanHUX NOSIOXKEHMAX MOXET ObiTb NogaH curHan Ha
OTKPbITUE NN Ha 3aKpbITUE, Koraa pearnbHasa 3aaBuKKa yXKe NOSTHOCTbIO OTKPbITa UK 3aKpbiTa.
OTO MoOXeT noBneyb 3a cobov nonoMKky obopyaoBaHusl, MO3TOMY He OOMnycKaeTcs
ncnonb3oBaHne 3aABWKeK 0e3 gatumka  nonoxeHusi, 6e3  NpUMEHEHUsI  KOHLEBbIX
BbIKNOYaTENEN.

Cne,u,yeT Y4nUTbIBATb, 4YTO YynpaslieHne 3a4BWXKKON 0e3 gatyMka MNOoNoXEeHUS MeHee TO4YHO
M NpnBOOUT K HAKOMIEHUIO oLnoKuN.

3.3.5.6 YnpaeneHue cucmemamu u3 Heckosibkux UM

3.3.5.6.1 Cucmembi UM

Mpnbop TPM151 moxeT ynpaBnsaTb cuctemamm u3 Heckonbkux WM. Cuctemon
NCNOSNHUTENbHBIX MEexXaHM3MOB Ha3sbiBaetca rpynna WM, kotopas ynpaBnseTcs OfHUM
curHanoMm oT opgHoro Perynatopa. [Ona ynpaBnenus cuctemon WM  Tpebyetca opuvH
MNpeobpasosatens CurHana u gsa (unun 6onee) BYUM.

Mpumepbl cuctem UM, KOTOpbIMM MOXET yNpaBnsaTb HenocpeacTBeHHo npubop TPM151:
e CuUCTEMa U3 MakCUMyM 2 «HarpeBaTeniemny;
e CcuUcCTEMA U3 MAaKCUMYM 2 «XONOOUITbHUKOBY;
e cuUCTeMa «HarpesaTesb — XONOAUITbHUKY .
Ona ynpaeneHuns cuctemon UM k TC HeobGxoammo nogknioumtb ctonbko BYWM,
ckonbkumn MM Heobxogmmo ynpaenaTb B cucteme. [lpu nogkntodeHun BYUM k T1C
Heobxogmmo yuutbiBaTb TMN WM («HarpeBatenb» wnu «XonoaunbHuk»). Konuvectsa
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«XonoaunbHUKoB» N «Harpesatenen» 3agatoTcs napameTpoMm nPC, COOTBETCTBEHHO B Narnkax
napametpoB «bYUM tuna «Harpesatens»» n BYVM Tuna «XonoannbHUK» ».

3.3.5.6.2 3a0aHue nopo2086 nNpu ynpaeseHuUu cucmemamu AM

Mpn ynpaBneHuun cuctemamun VUM ¢ nomoLubio Heckonbkux BYWM ansa kaxgoro ns bBYUM
3agatotcs cBom noporn. CurHan oT Perynstopa pasbuBalOT Ha HECKONbKO AnanasoHoB,
cootBeTtcTBytowmx IM. BYUM aHanuaupyet npoweawmn vyepes NC curHan v, npn nonagaHum
€ro B Ha3Ha4YeHHbIV ananasoH, BkntoyvaeTt M.

[Mpn HaxoXOeHun curHana BHe auanasoHa (HUXe HUXHEro 3HavyeHusi), Ha3Ha4yeHHoro Ans
KOoHKpeTHoro MM, atoT VM He dyHKUMOHMpYeT. Kak TonbKO curHan nornagaeTt B 3aJaHHbIn
AnanasoH, BYWM pearupyet n koHkpeTHbI UM HaumHaeT dpyHKUMOHMpoBaTh. Mpun HaxoxaeHun
cCurHana B pamMkax guanasoHa, MM paboTtaeT ¢ HEMOMHOM MOLLHOCTbI. Yem Gnmke BXxogHOWM
CUrHan K BEPXHEW rpaHuue AuanasoHa, TeM Bbllwe MoLWHocTb VM, 1, cOOTBETCTBEHHO, YEM
Onmxe BXOOHOW CUrHanm K H/KHEN rpaHuue, Tem Huxe mowHocTb VIM. Mpu nepexone 3HavyeHus
BbIXOZHOro curHana B gnanasoH nocnegywouwero UM UcnonHUTenNbHbIN MeXaHn3M BbIXOAUT Ha
CTOMPOLEHTHYO MOLWHOCTb. [lpn nepexode 3HaA4YeHUs BbLIXOLHOMO CurHana B AuanasoH
npegpiaywero MM NcnonHuTenbHbIn MexaHu3M npekpaliaet paborathb.

Ha pucyHke 3.15 npepactasneH rpaduk pabotsl M (Tun "HarpesaTtens") B 3agaHHOM
ananasoHe.

MoLHOC T

Ha MM (%)

1009 + : Fwanason
i paboTel 1
i MM :
i !
; : Bz oaHon
i CUrHan o1
: perynaTopa
; : I -

0 1

PucyHok 3.15 - Pabota UM (Tun «HarpeBaTenb») B 3agaHHOM inana3oHe

Ons kaxpgoro BYWM 3agaetcsi  TOMbKO

HKHUA  NOPOT  —  MUHUManbHOE  3HaueHue = 3 Kowbrrypaum TPHISI (iua e asanc)
=L MapameTpe npHGapa
BbIXO4HOIO CuUrHana PerynﬂTopa, KOTOpo€e 203 NpeoBpasoeaTent cvrHanoe
BkntovaeT VIM, cootBeTcTBYylOWMN AaHHOMY BYUM. ¥ ¢~ MpeofipasosaTent chrHanos N1
HwkHun  nopor 3apaeTtca napametpom PCP. s Egegiﬁmmf: chrHancs ez
o = Thna "Harpegatent
BerHMM nopor He 3aﬂ'aeTCﬂ BBMﬂ'y Cne,ﬂ,yl'OLU,erO ﬁ:}' WikazaTens M91 Ha noAknoYeHHER BYIM PCR
MNONOXKEeHU4A: % wrasaTens NOZ Ha noaKnHOYeHHER B¥IM  PCP.i
e BepxHWUi nopor npeabiayuiero BYMM Bceraa HOBTR g POt
p p p ﬂ, ﬂ,yLU, ﬂ. ﬁ:}'}“KaﬁTenb M21 Ha nogknrYeHHer B¥AM - PCR.
COOTBeTCTByeT HM)KHeMy nopory f}'YKa3aTenb M2Z2 Ha noAKNoYeHHBIR BYIAM - PCP.

nocnegytowero bYUM;
e BepXHUIN Nopor nocneaHero nonoxmtensHoro bYWUM Bcerga paseH +1;
e BepxHWin Nnopor nocnegHero otpuuyatensHoro BYWUM Bcerga paseH —1.

Hwxe npeactasneH npumep ynpasneHnsa cuctemon M ¢ nomolubio asyx BY M.

Mpumep. YnpaBrneHne CUCTEMON «HarpeBaTesnb — XONOAUITbHUKY.
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Ona  noppmepxanuss  Temnepatypbl npubop TPM151 mMoxeT  wmcnonb3oBaTb
ogHoBpemeHHo TOH n oxnagutens.

BbixogHon curHan Perynatopa pasbuBaetca Ha aBa BYVIM: ogvH nonoXutenbHbIN m
OAMH oOTpuuaTenbHbIn (CM. pUcyHoK 3.16). YcTaHaBnMBaeTCA HWXHWIA nopor 1-oro
BYUM +0,1, HwkHuM nopor 2-oro BYWUM -0,1. lNpu nonoXmtenbHbIX 3HaAYEeHUSAX
BbIXogHOro curHana éyaet pabotate TOH, a npn oTpuuatensHbiX — oxnaguTens.

Mpn atom B AmanasoHe BbixogHoro curHana ot —0,1 go +0,1 He Gyaet pabotatb HK
oanH VM. 3To no3BonuT mnsbexxaTb YacTbiX NEPEKOYEHNA MEXOY «HarpeBaTenem» u
«X0noauneHMKOM» npu paboTte B AnanasoHe BbIXO4HOro curHana Perynatopa, 6nm3kom

K HYIHO.
BbixogHOE YyCTPOMCTBO
T3H
BbiXxogHOM curHan nc 0.1..1 X | _
perynsTopa (MpeoGpa- ~| BYMI =BT Y i
(-1...1) > SOBaTeJII)' 1. .01 Oxnaguten, L
curiana) | -1...-0.1 - [ D
~ BYUM 2 ~1B32 \ -
BoixogHas 4
MOLLHOCTb
~Noao |/ |
% | &/
i |
-1 -0.1 | 0.1 1 BbixogHoW

CUrHan peryngropa
PucyHok 3.16 - YnpaBneHue cucteMomn «HarpeBaTesib — XONOAUITbHUK»

Ha pwucyHke 3.16 npeacrtaBneHbl Onok-cxema BbIXOOHOMO YCTPOMCTBA W rpadomnk
N3MEHEHUs BbIXOAHOW MOLLHOCTM B 3aBUCUMOCTU OT M3MEHEHUSI BbIXOAHOrO CcurHana
Perynatopa B BapuaHTe ynpaBneHus OO6bekTOM C MNOMOLLbID CUCTEMbI «HarpeBaTenb —
XONOOUSTBHUKY.

3.3.5.6.3 YnpaeneHue O6beKkmamu ¢ HesluHelHOU xapakmepucmuKol ¢ MoOMOW b0
BYUM

Ctpyktypa BbixogHoro yctporictea npubopa TPM151 gaet BO3MOXHOCTb MPOU3BOAUTL
perynupoBaHne OOBEKTOB, MMEKLWNX HEMUHENHYID XapakTepuctuky. [lpumepamn Takmx
Ob6bekToB ABNANTCA TPyOOMNPOBOA C YyTEYKOM UMM MNeYb C NOBPEXAEHHOW Tensousonsuven
(c™m. Hxe — npumep 1).

HenuHenHas xapakrepuctuka MoXeT ObiTb NpeacTaBneHa KyCco4YHO-IIMHENHOWN (DYHKLUMEN
(nomaHon nuHuen), coctoswen n3 MmakcumansHo 8 (no konuyectsy BYWIM) yyacTkoB, Kaxgbin
N3 KOTOpbIX WMMEEeT CBOM Yron HaknoHa. [Npumepbl Takon annpokcumauum npencraBfieHbl
Ha pucyHke 3.17 (a wn ©6), roe npuBedeHbl BapuaHTbl UcCNonb3oBaHus AByx BYUM,
COOTBETCTBEHHO C [BYMS y4acTKaMu perynnupoBaHus C pasHbiM HaKIOHOM.
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Uamepsemasn A Uamepsemas A
BENMYMHA | \onayrepucTHKa BEJINYMHA
obbekTa ynpaeneHmus
Tmax === sy Tmax
________ ! i
} | XapakTepucTuka
| | ATRPOKGHAMALNS obbekTa ynpasneHus
I ! - >
0 1 MowHocTb HFM MowHoCTb H'M
a 6

PucyHok 3.17 - Mpumepbl KYCOYHO-NTMHEMHbIX annpoKcumaumm
HEeNMHEeMHbIX XapaKTepUCTUK

B npubope TPM151 KyCOYHO-NIMHENHYIO XapaKTEPUCTUKY MOXHO peanu3oBatb C
nomowbto cuctembl M. lMpun atom kaxgomy BYUM, Bxoasiiemy B cuctemMy, COOTBETCTBYET
CBOW y4acTOK, a TouKa nepernba 3agaeTcst HWKHUM noporom nocnegyrowero bYMM.

[Mpy noMoLKN KYCOYHO-NTMHENHOW XapaKTEPUCTUKM MOXHO Takxke 3a(peKTMBHO NoBbIWaTh
YCTONYMBOCTb CUCTEMbI YNPaBMeHUs, yMeHbLIasa nepeperynmpoBaHme nepexoaHblX NpoLeccoB.

Mpumep. VYnpaBneHne OO6BLEKTOM (Ne4Ybld) C  HENMHEMHOM  XapaKTepUCTMKON
C NMOMOLLbIO ABYXCTYNEeHYaToro «HarpesaTtens».

MmeeTca nedb, B KOTOpon noBpexaeHa tennousonaumnsa. 31o OObeKT C HENUHENHOM
XapakTepuCTUKON Buaa, NnpuseneHHOro Ha pucyHke 3.17 (a). na nogaepaHus B 3ToN
neun TemnepaTypbl 0o 50 °C Tpebyetca TOH mowHocTeio 20 kBT. [Ana nogaepxaHus
Temnepatypbl Bbiwwe 50°C ¢ yyeTOM BO3pOCWMX YyTeyek Tenna TpebyeTtca
AONOSNTHUTENBLHO NoAKMtoYaTh ewe oamH TOH, HO yxe MoLHoCTLo 10 KBT.

[Ona peweHna 3Ton 3agadn BbIXOgHOW curHan Perynartopa pasbuBaetca Ha [ABa
nonoxutenoHolx  BYWUM  (cm. pucyHok 3.18).  HwxHuin  nopor 1-ro  BYUM
yctaHaBnmBaeTcs paBHbiM 0. HwxHuin nopor PCP 2-ro BYWUM cooTBeTCTBYeT TOuke
nepernba (Hanpumep, 0,65). Toraa npn 3HayeHUsX BbIXOAHOro curHana ot 0 go PCP
6ynet pabotatb ToNbko 1-n TOH, a npu 3HayeHnsax ot PCP go 1 BkntoyaTca oba TOHa.
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BbixogHoe ycTpoucTBO

TOH 1
BbixoaHoW curHan nc 1. PCP: BYUM 1 (B3 1 \I 0 AL
0.7 P | (Npeo6pa- 1
| 3oBaTenb PCP 1 | 01 TOH 2
curHana) | —- .| ByUM2 —|B32 \ -——

BbixopgHas A
MOLLHOCTb, BT
CyMMapHast
N 1mact Nomax[-—=-----------5 | M%UJ,HO%TI:
Ntmax |-====-—> | : ToH 1
| |
Nomax F—= ————‘:7:— TOH 2
| -
0 PCP (Huxnuit 1 BbIX0AHOI# cHrHan
nopor bYUM 2) perynsitopa

PucyHok 3.18 - YnpaBneHune O6beKTOM C HENIMHEMHOWN XapaKTepUCTUKOMN
C NOMOLbLIO ABYXCTYNEHYaATOro «HarpeBaTensa»

Ha pwucyHke 3.18 npeactaBneHbl 6Grok-Cxema BbIXOLHOrO YCTpoMcTBa W rpaduk
N3MEHEHNA BbIXOOHOM MOLLHOCTU B 3aBUCMMOCTM OT W3MEHEHUA BbIXOOQHOMO CuUrHana
Perynatopa B BapuaHTe ynpaBneHns O6beKTOM C HENMMHENHOW XapaKTEePUCTUKOM C MOMOLLbIO
ABYXCTYNEHYaToro «HarpeBaTens».

3.3.5.7 Bbix0OHbIEe 351IeMeHMbI

Mpnbop TPM151 nmeet 2 BCTpoeHHbIX B3, kaxabii N3 KOTOPbIX NPOrpaMMHO NpUBSA3aH K
cootBeTcTBytowemy BYVM mnnun UHcnekTopy. MNepeveHb BO3MOXHbIX TMNOB BO npeacrtaeneH B
Tabnuue 2.3 (cM. pasgen 2).

BbixogHom anemMeHT MoXeT 6bITb ABYX TUMOB:

e [UCKPETHbIN (dNEeKTpoOMarHuTHoe pene, TPaH3UCTOpHas WM CUMMCTOpHasa onTonapa,

BbIXOA AS19 yrpaBneHnsa TBepAoTernbHbIM perne);

e aHanorosBbl (UndpoaHanoroBbli nNnpeobpasoBartenb «napameTp — Tok 4...20 MA» unn

«napameTp — HanpsxeHue 0...10 B).

3.3.5.7.1 Ucnonb3oeaHue duckpemHbix B3I npu MAO-pecynupoeaHuu. NMapamempsbi

wnm
Mpn BblIGOpe nonb3oBatenem Pexuma ~ fg”dn’:;::::;:;j;j;f"“ resesere)
paboTbl perynatopa «[WO-perynatop» (cm. 0. = 0 Bevoanere snenenre
o @5 Brix0AHOA 3neMerT N21
3.3.5.1.1), puckpetHbin B3O 6ymetr pabotatb B & A brxonroit anement 2
ABC Meprod LWIAM-HMNy NECOS NPK PEFY TMPOBaHHH tHP
pe)KVI Me LU M M * B STOM Cn yqae HeO6XOp'VI MO Sap'aTb ABC MAHMMANEHAA AMMTENEHOCTE MMMy NECOE NpH LWUMM-perynvposaHik EL

nepuon cneposaHusa LWNM-umnynbcoB (napameTp
tHP) » MuHMManbHyt0o anuTenbHoCcTb wuMmnynsca (napametp t.L), npm koTopon elle
npounssoauTca BkntodeHne B3O (cm. pucyHok 3.20).
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Uem Bbille YacToTa YynpasnsoLWmX TA

nMnynbcoB (T.e. MeHble nepuog tHP), Tem R N

TOYHee peakuus Perynstopa Ha BHellHue Ycraska JF_‘Il =
nameHeHunsa. Ecnm BO — TpaH3ucTopHas wnm ]
CMMUCTOpHas onTonapa, TO nepuog B Bpelv;
CrnefoBaHnst MMNYNbCOB MOXHO ycTaHoBuTb LUWUM-curnan A e

paBHbiM 1 c. Ecnm B3 - 3/m pene, TO BbIXOZIHOIO Pl L1 amnymee<tiL
CNULLIKOM Masnoe 3HadeHue nepuoga tHP AnemeHTa :<—>‘ Eginmr

npuBedeT K YacTblM MNEPEKOYEHUAM W 1 i———r:L——r———-
ObICTPOMY  M3HOCY  CUJIOBbIX  KOHTaKTOB. 0 T >
Moatomy HeobGxoaumo 3apaTb OGonbliee Bpems
3HayeHne napametpa tHP, Ho cneayet PucyHok 3.20 — 3apaHue napameTtpos LLINMM-
noHMMaTb, YTO 9TO MOXET  YXYAWWUTb curHana

Ka4yeCTBO perynmpoBaHus.

3agaHve MMHMManeHO A4ONYyCTUMOKW ANUTENBHOCTU umnynbca t.L Takke Heobxogumo ans
npefoTBpaLleHns M3HOCaA CUIMOBbIX KOHTakToB B3O Bcneactsme CNULLKOM KpaTKOBPEMEHHbLIX
BKITHOYEHUNA.

3.3.6 UHcnekTop

WHcnekmop — 9TO nNporpaMmMmHbIA  MOAYMb, KOTOPbIN KOHTPOSNMPYET HaxoXaeHue
B JONYCTUMbIX rpaHULLax BENUYUHLI, perynupyemon B KaHarie.

Ha kaxgom Lllaze lNpozpamMmbl mexHos102a 3a8atoTCs:

noporu cpabaTbiBaHUA ANst Kaxaoro MHcrnekmopa,

TVN NOrMKN cpabaTtbiBaHWs ANs Kaxaoro MHernekmopa;

norvka NpUHATUS peleHns o6 aBapuu;

ncnonb3oBaHMe AaHHOro MHerekmopa B NpUHATUN pelueHns o6 aBapun.

[na kaxgporo MHcnekmopa ons Bcex [lpoegpaMm mexHosio2a 3a4atoTCs:
e GnokupoBkM cpabaTbiBaHUA NpU onNpeaeneHHbIX YCNOBUSIX;
e BpeMeHa 3agepxek cpabaTbiBaHuMS.

3.3.6.1 OmknroyeHue MHcnekmopa = 25 Korwrypauna TPMISE (Vi v saaro)
MHCNeKTop MOXHO OTKNIOYNTD: T ':'[”:fmp';ﬁp
e [ana Bcero obbekra, ons Bcex [lporpamm 5 gcnemp Mo a4
TexHosora, yCTaHOBMB 3Ha4YeHne napameTpa e S
|nSP «BbIKJ'IPO‘-IeH»; & Mnonb30BaHMe MHCMeKTOpa Ha AaHHoM ware  EUSE

e Ha kakoM-nmbo LLare MNMporpammbl, yCTaHOBUB 3Ha4YeHNEe napameTpom e.use «Het».

= ﬁ FoHpHrypaura TPM1S1 (14A He 33 43H0)

3.3.6.2 briok Jloeuku npuHsMuUs peweHus 5.1 Napametpel npubopa

06 aeapuu = I:I MpHHATHE peL-A 0b aBapHH

Bce curHanbl ot UHcrnekmopoge o0fHOro #{[B norvia pew.s nporpamme et
Obbexkma cobupatotca 8 briok Jloauku npuHamus * Narvka pew.s nporparme M2 &% &
peweHuss 06 aeapuu. bJI[IP  npoussBoauT = Narnka pew.s nparparte N1z
norndeckylo  onepaumio  «M»  unm «UNU» ¢ v Pew.ra ware Hel Iog.a
noctynawwmmMm B Hero curHanamu. Ha Bbixoge EE/V Pew.Ha Wware NS &% & % log.5
BJIMP BbigaeT curHan o6 asapun O6bekma. ¥ Pew.ra ware N210 log.&

PaboTta brioka Jlocuku npuHamus peweHusi 06 agapuu n3obpaxkeHa Ha pucyHke 3.21.
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[nsa nepexoga O6bekma B aBapuHOE COCTOSIHUE:
e 00beaunHeHue no cxeme «M» TpebyeT cpabaTbiBaHWUS BCeX MHCIEKmMopos,;
e 00beanHeHue no cxeme «UJN» TpebyeT cpabaTbiBaHNA XOTA Obl OAHOrO MHCekmopa.
JNTornka npuHaTtusa pewenmns («» unn «UNN») 3agaetca napameTpoM log.a Ha Kaxgom
Lllaze lNpoepammbl mexHonoza. Kpome Toro, Ha Kaxxgom Ll/aze MOXHO UCKNIYUTb TOT UMM UHOW
UHcnekmop w3 BxogHoro cnncka bJIMNP.

0 = oliveganeing g 0 abbEgWHERNE
WHCREKTORP 2| — » MOCKEME |~ MHCNEKTOP 2 |——= MOCNeMEe

L HET L] "
o e 0 [~ TN s

PucyHok 3.21 - Jloruka npuMHATUA pelueHus ob6 aBapumn

3.3.6.3 lNMopoau cpabambieaHusi UHCnekmopa
McheKmOp B TPM1 51 nveet nse = ﬁ KoHprrypauma TPM151 (MMa He 3a4aH0)

noporosblie BeJIM4YUHBbI, onpependarouimne = 3 Napametpel npueiopa

AOMYCTUMbIA AnanasoH perynnpyemMon BennyuHbI. = 03 heneope

OTM noporu 3apjalTcs Ans  Kaxporo Llaza = ‘?“;T;;fp:m

[Mpoepammbl  mexHosoea napametTpamu A.i.j B = B Haware e «a«

eanHMuax perynmpyemon BENUYMHbI. &8¢ Mopar het A
Heobxoammo Takxke 3agatb crnocodb otcyeTa ERlenlice AL

AE
J Todka oTCHeTa Noporog HHCNekTopa  rFPE

noporos napametpom rF.Pt, npu aTtom noporn
MOryT ObITb ABYX TUMOB:
e abcontoTHble (abCcontoTHbIE 3HAYEHUS);
e OTHOCUTENbHbIE (OTKNOHEHUS OT YCTABKW).
OTHocuTenbHble noporn yaobHO 3agaBaTb, Korga 3HaveHue YCTABKM He saBnsieTcs
NOCTOSAHHbIM (nogpobHee 06 YCTABKAX cm. n. 3.4). B atom cnyyae npubop nepecyntbiBaeT
3Ha4YeHUs1 NOPOroB MHCrnekmopa OTHOCUTENbHO TEKYLLIEro 3Ha4deHnss Y CTABKM.

3.3.6.4 Jloeuka cpabambieaHusi UHcniekmopa

B TPM1 51 NMeeTCH BO3MOXHOCTb Ha = ﬁ KUHE‘JHF';-"I:IEIU.HH TPM151 (MMH HE 3a.EI.EIHl:I)
KaXXgom lace HpoapaMMbl mexHorsioea -3 NapaweTpel npriopa

onpeaenuTb Noruky cpabartbiBaHus MHcriekmopa. 5 3 WHenekTopel
Bo3MOXHbI 4 BapuaHTta NOrvKun =S cheKTop M2l
3 [u]
cpabatbiBanusa MHcnekmopa: =18 B nporparme Mot

= Ha ware N21

e €CNnu perynmpyemasa sejindnMHa CTaHOBUTCA "5 TMN NOHIC Ha AaHHOM ware  LG.EY

Bbillle nopora,
e eCnun perynmpyemMasa BefimimHa CTaHOBUTCA HUXKE rnopora,
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e MpW BbIXOAE PErYNMPYyEMON BEMNNYUHBI 3a 3adaHHbIN Noporamu anana3oH (U-obpasHas
noruka);
e Npu BXOAE PErynupyeMon BenuyMHbl B 3afaHHbli noporamu auanas3oH (IM-obpasHas
noruka).
[na aByx nepsbIX TUMOB NOIMMKU 3a4aeTcs TOSMbKO OAMH Nopor (NepBbin Mo cyeTy), Ans
ABYX NOCNeaHnX TUMOB fOrmKn TpebyeTtcsa 3agatb oba nopora.
Tun norvkn cpabaTbiBaHUA MHCNEKTOpa 3agaeTcs napameTtpom LG.tY.

3.3.6.5 bnokupoeku cpabamsieaHusi UHcnekTopa. 3adep)xKu cpabambieaHusi
B TPM151 gns kaxgoro MHCMNeKmopa €CTb & & Kombirypausm TPHISL (s ne saaaro)

=3 NapameTpel npHEopa

BO3MOXHOCTb  OnokuMpoBkn cpabaTtbiBaHns  npwm T B2 trorerors
onpeaeneHHbix ycnosusax. CyuwecTtByloT 2 Tuna - rzncnemp w1
. +-[2) B nporpamme M2l
6rokmMpoBoK: GrOKMpPoBKa NMepBoro cpabaTbiBaHWs 1 o B & rporpame i + <=
BroKMpoOBKa MMKOBLIX BbIOPOCOB. 5 [[2) B nporpawme No12
£ @ BpeMEHa 33 A8p#EK HHONEKTORA
= % ENOKMPOBKH CpalaTeIBaHHA HHCNEKTOpa
BHOKMpOBKa nepBoro Cpa6aTb|BaHMﬂ = % EJ'IUKHDUBKa no Apon3AaHKH OMTaHKA
HeobxoguMa B Ha4yane TEXHOMOrM4YecKoro npouecca ﬂf g::::D;BDTMEEZEK:“'B“”" o
(Ha I'IepBOM Luaae), I'Ipl/l I'IpOI'Iaﬂ.aHVIVI nNTaHnAa uUnu = % BEnoKMpoBKa No Mpexo4Ay Ha HOBEIF WAar Mporpaste
npun nepexoge ¢ Lllaza Ha Lllaz. B Havyane Llllaza V" Broposica cpafaToisaring BL.St
AEC BpemMA GNOKHPOEKH BL.k
perynupyemasi BefIM4MHA MOXEeT HaxoauTbCsa 3a &5 Brocrposca npn sanycice nporpaRKs
AonycTuMbiMM  Npegenamu, — W 3TO  WTaTHas ¥ Brorrposica cpabaTeisating L.t

AEC BpemA BNoKHpOBKH BL.t

cutyauma. lMpun atom cpabatbiBaHne MHcrnekmopa
HeobxogmMmo GnokupoBaTtb, T.K. B NPOTUMBHOM Crydyae BO3MOXEH Mepexoq B aBapunHoe
COCTOSIHME.

TPM151 nosBondeTr OnokupoBaTb nepBoe cpabaTbiBaHMe MHcrekmopa Ha
onpeaeneHHoe Bpems (NnapameTtp BL.t) unu oo Bxoga B paspelleHHbI 4ONYCTUMbIN ANnanasoH.
Takke MOXHO BKMOUUTb BGNOKMPOBKY no oboum ycnosusiMm (Bpemsi + BXOf B AManasoH) Unu
OTKIMOYMTL BNOKNPOBKY cpabaTtbiBaHMsi BOOOLLE.

Tun GnokMpoBKkM nepBoro cpabaTbiBaHUA MHcriekmopa onpeaensieTcs B napameTpe
BL.St.

BnoknpoBka NUKOBLIX BbIBPOCOB perynvpyemMon BeriMuMHbl 3a AoMnyCcTUMble npeaens
npyMeHUMa B Tex Cry4yasX, Korga paspellaeTcs KpaTKOBPEMEHHbIN BbIXOA Perynupyemon
BENMYMHbLI 3a JOMNyCcTMMble rpaHvubl. B 9TOM cnydyae MOXHO 3agaTb BpeMs 3afepKKu
cpabatbiBaHna WHcnekTopa, U ecnv AUTENbHOCTb BbIOpOCa MeEHbLle 3TOr0 BpPEMEHM,
npousonaeTt 6noknpoBka cpadbaTbiBaHUS.

Bpemsa 3apepxkn cpabatbiBaHns 3agaetcs B napametpe dl.on ana npsamon, o6paTHON n
U-obpasHon nornku paboTbl MHcnekTopa, u B napameTtpe dl.of ans MN-o6pasHon nornkn padoTbl.

Mpumep norunkn pabotbl MIHcnekTopa ¢ U-o6pa3Hoin nornkon ¢ 6s1oknpoBkaMmm n3obpaxeH
Ha pucyHok 3.21.
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TA Mopor Ne 2 A /
_____________________ _T__
|| |
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 Mopor Ne 1 L o
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Mopor Ne 1 ' ppema<dL.on| | dL.on | !
| s
: L ] : -
610KMpoBKa | 6nokvMpoBka L 6nokupoBka | | Bpems
neporo| |  cpabatbiBanua | | cpabaTuiBaHus | |
CocTosiue 4 cpabaThiBaHmd | | M3-3a 3afepXKM l l Wn3-3a 3afIePXKK l |
MucnekTopa > | > > |
Ll |
BKI. I I |
|| |
BbIKJI. : Boe n:;
War 1 Lar 2 P

PucyHok 3.22 - Mpumep normku padboTbl n 6510KMPOBOK cpabaTbiBaHMA MHcnekTopa

Heobxogumo yunTbiBaTh, 4TO B npubope MMeKTCa LONONHUTENbHbIE MNapameTpbl,
oTBevawwume 3a paboty nHcnektopa (hys.c, ht.on, ht.of), nossonswwume 3agate rucrepesmc u
BpPEMEHA yAepXXaHuUs MHCMeKTopa npy NOAKMtYeHnn Kk Hemy B3O. OHM nossonseTt ynpaensTb
AONONHUTENbHLIM 0B6OpyAOBaHNEM, MNPU3BAHHBIM KOMMEHCUMPOBATb HELITaTHYK CUTyauuio,
npuBeawwyto Kk cpabatbiBaHuio MHcnekTopa. Jlornka paboTtel ¢ 3TMMM NapameTpamMu onucaHa B
MpunoxexHunn U.

MpumeyaHue - lNyTn K ycTaHaBNMBaeMbIM nNapameTpamM B NepevyHe napameTpoB MporpamMmbl
«KoHdurypaTtop TPM151» npeactasneHsl B n. 3.3.5.1.2. u MNpunoxenun U.

3.3.7 T'eHepaTOpbI NnepuoanYecknx nMmnynbcos. Knouun

Mpn ynpaBneHUn HekoTopbIMU McronHumersrbHbIMU MexaHu3dMamu He TpebyeTcs
Hanuune Peaynsmopa. 3TO MOXET ObITb OONONHUTENBHOE BCrnoMoratenbHoe obopyaoBaHue,
KOTopoe HeobxoaMMO BKMNOYaTb Ha ONpedeneHHOn CTaaum TEXHONOrn4yeckoro npouecca. MNpwu
3TOM BKIIOYEHME 3TOro 006OpyAOBaHMA BO3MOXHO Kak Ha Bpemsa Bcero Lllaza [Mpozpammabi
mexHosioea, Tak U B NEPUOANYECKOM peXxume, Korga HECKONbKO cekyHa obopyaoBaHue
BKIMOYEHO, HECKOSBbKO CEKYH[, BbIKNHOYEHO.

B TPM151 peanusoBaHbl 12 [eHepamopos nepuodudeckux umryrbcos: 10 n3 Hux
UMEIOT HacTpamBaemyto 4NIMTENbHOCTbL UMMYSbCa U Nay3bl, oavH ['eHepamop Bcerga HaxoamnTCs
B COCTOSAHUMN «1» («BCerga BKAYEHO») U OOUH B COCTOSAHUM «0» («BCeraa BbIKIOYEHOY ).

Ona 10 HacTpamBaembix [eHepamopog npu NporpaMmMmpoBaHUN 3adaeTcsa Bpems
BKIMIOYEHHOIO COCTOSAHUA (ONUTENBHOCTL WUMMYNbCa) U BPEMS BbIKIIHOYEHHOIO COCTOSIHUS
(BnuTenbHOCTL naysbl).

Bce enHepamopbi paboTalOT HE3aBUCMMO W NPOU3BOASAT reHepauuio UMMNYnbCOB, He
CUHXPOHU3NPYACH ¢ LLlazamu Npoepammbl mexHonoea pns Obbekma.
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Ha nwobom Lace [lpoepammbl mexHosioza wUMMynbCbl ntoboro [eHepamopa MOXHO
nogaTtb Ha Kakon-nnbo BbixoOHOU anemMeHm ANCKPeTHOro Tuna. MNporpaMmmMHbin 610K, KOTOPbIN
nogknoyaeT 'eHepamopbl UMynbco8 K Bbix0OHbIM ariemeHmam, HasbiBaeTcs Kiirou.

Bcero B TPM151 umeetcsa 8 Kmouel. BbixoOHoU anemeHm pesepsupyetca Krnodyom, T. e.
NOOKIMOYEHHbIN K Krrody B3O yxe Henb3sa NogknounTb K 6YVM.

Mpumep Ha pucyHok 3.23 nnntoctpupyet paboty leHepamopos umnynbcos n Krroyed.

' Oo6bekT |
FeHeparop 1 ~—— : |
| | | | | -
- i BoixoaHoun
. —I— Knto4 1= snemenr 1
|
FeHepatop 2 | I ]
I L ! = : Knioy 2 II »-| BbiXOAHO
I I I 3/1IEMEHT 2
Fenepatop 3 <— I :
Jnnn | |
———————
——p KommyTaumgsHaware 1 — — —pp KommyTaums Ha ware 2

PucyHok 3.23 - PaboTta NeHepaTopoB umnynbcoB u Knouyen

Mpumep. Ha pucyHke 3.23 npeacTtaBneH BapuaHT YHKUMOHMpOBaHMA npubopa cC
ncnonb3oBaHnem Tpex Kmnwoyved.

Kaxabin Koy nepekntovaetca mexay ['eHepamopamu.
Ha nepBowm LlJaze lNpozpammbl mexHoroza

- Krirou 1 nogkntoveH Kk N'eHepamopy 1;

- Krroy 2 nogkntoYveH K 'eHepamopy 2;

Ha BTopowm Laze lNpoepamMmbl mexHoriozaa

- Krroy 1 nogkntoyveH Kk 'eHepamopy 3,

- Knirou 2 nogkntodeH Kk F'eHepamopy 1.

Bbix0OHble arneMeHmMbl XeCTKo 3akpenneHsbl 3a Kmovamu. TPM151 nmeet TonbKo ABa
Bbix00HbIX aniemMeHma.

3.3.8 Perncrtparop B coctaBe KaHana

Pernctpatop npeobpasyeT BenuuuHy, npuwealwyo ¢ Belumcnvtens Toro xe KaHana,
BToK 4...20 MA. [anee curHan ¢ Peructpatopa mMoxeT ©ObiTb nepegaH Ha BO,
npeacrasnsaowmn cobon LIAM «napametp — 1ok 4...20 MA» (BO ¢ mapkupoBkomn «»).
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Homep B3 ans PeructpaTtopa Tok A
ycTaHaenueaeTcs napameTpom OP.j. PereTpauvu
Ecnn  napametpy OP.i  3agaHo
3HAYeHWe  «He  3aeiCTBOBaHY, 20 MA
Pernctpatop B KaHane OoTKMO4YEH.

Ona pabotel Perucrtpatopa
3a0alTcsd 2 MNOPOroBbIX 3HAYEeHUst — 4mA |- —
napameTpbl Ao.L n Ao.H, ' >
COOTBETCTBYIOLLME BbIXOAHOMY TOKY 4 nopor 1 nopor2  Byyucnennas
n 20 wMA. TloporoBble 3HaYeHUs BENU'MHA
3a0alTcs B TOW Xe pasMepHOCTU, B PucyHok 3.24 — Pabota Perucrpartopa
Kakom npeacTaBfeHa BblYUCIIEHHAsA
BENUYMHA.

Pabota Peructpatopa wu3sobpaxeHa Ha
pmcyHKe 324 = ﬁ Kotdmrypauma TPM151 (lMma He saaaHo)

CurHan ¢ Pernctpatopa MoxeT GbITb Takke =& Mapawspes mpwons
npountaH B cetn RS-485 gpyrum npubopom unwu L @ PermctpaTopnd
KOMMNbOTEPOM. ﬂpM nepegayvye B CeTb CurHarn 5 18] PermcTpatop M2 £+
PerMCTpaTopa anlBO,D,I/ITCFl K ﬂmana3OHy 01 . HEC HA#HAA rPaHALE AMANAsoHa PEMMCTRAUMHKM  Ao.L

D,J'Iﬂ I'Iepe,l:l,aql/l ,D,aHHle O 3HayYeHuu c .L:.fc BepxHAA rpaHnLa AManasoHa perncTpaukn F'.D.I-f
Pernctpatopa B gpyrov npubop unmM KOMMbOTEp AL S RIS o
Ncnosib3yeTcs onepaTtmBHbIM NapameTp rd.rg, umerowmin gopmat Float — yncno ¢ nnasarowen
Touykon. MiHaoekcaumsa onepaTMBHOro napametpa rd.rg cxoxa € uHaekcaumen napameTtpa r.out,
OnucaHHoro Bblwwe (cMm. pasgen 3.3.7.7).

w3 ofume NapareTpkl

3.4 YcTtaBku. N'pachukm KkoppeKkumum yctaBku

YCTABKA — 3TO 3Ha4yeHue, KoTopoe TpebyeTcs noaaepxusaTb C NOMoOLb Peaynsimopa
B AaHHbI MOMEHT BpeMeEHN. YCTABKA BMECTe C TeKYLUUM 3Ha4YEeHMEM peryrnmpyemMon BENUYUHbI
nogaeTca Ha Bxo[, Peayrnsimopa.
Ha kaxgom Llaze lNpoepammbl mexHosio2a 3afatoTcs criegyrowme napameTpbl YCTABKU:
3Ha4yeHne YCTABKY;
TMN YCTABKMU;
nogkroyeHne/oTknodeHne paguka koppekumn YCTABKY;
CKOPOCTb BbIxoda Ha YCTABKY;
AONYyCTUMbIE rPaHNLbl U3MEHEHNSA YCTABKWM aAnga paboTbl B peXXUME PyYHOro ynpaBrneHus.

3.4.1 Cnocob 3apgaHnAa YcTaBku B npudope

YCcTABKA B TPM151 3apaetca [Ipeobpa3osamernio cueHana, a 3aTeM nepegaeTca
Pezaynsmopy, nogkntoveHHomy K gaHHomy [1C (cm. puc. 3.25, 6).

Takas cxema nosBonsieT wu3bexaTb 3agaHus YCTABOK ana Peaynsamopos, He
paboTaroLwmx Ha Tekywem Llaee.

YcraBka

Perynarop NncC — BYUM

PucyHok 3.25 - 3apaHue YCTABKU yepes NC
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3.4.2 Tun YcTaBKK
B TPM151 B kayecTtBe YcCTaBkM MOryT ObiTb
3agaHbl:
e 3HayeHue perynupyemomu domamnyeckomn
BENUYMHbI (TUM — «3HAYEHMEY);

= ﬁ Konburypauua TPM151 (MMA He 3aaaH0)
= Ea MapaMeTpel NpHbopa
[=l |:| ¥CTaBkH
YCTagkH B Nporpatse N2 1

e 3HayeHue BbIXOAHOW MoluHOCTM PerynaTtopa T TR I

(TMH - «MOLLI,HOCTb»). = ¥iTaekH B nporpamme Me12

Tun YcTtaBku 3agaetcs napametpom P.-SP. YCTaEKa Ha ware N2l

3agaHue YcTaBkM TuMNa «MOLLHOCTb» ObiBaeT VETEEKA HE Ware MO &+ & & &
HeO6XO,EI,VIMO Ha HEKOTOPbIX CTaaundax Texnpouecca, = ¥rCTaeka Ha ware MN210
Korga KOHTponupoBaTb (u3ndeckurm napameTp HE werassm npu MBC Mot
CUCTEeMbl He Tpe6yeTc;| NN HEBO3MOXHO. B aTom = ﬁ WCTaBKH NPk NBC W92
cny4vae nonb3oBaTesib MOXeT 3a4aTb “:}' THMN YCTAEKH P.-5P

PUKCMPOBAHHOE 3HAYEeHWEe MOLLHOCTWU, KoTopoe OyaeT nopaBaTbCsA Ha WMCNONHUTENbHLIN
MexaHu3M. PerynmpoBaHune npy 3TOM OCYyLLECTBNATLCS He ByaerT.

3.4.3 3HayeHue YcTaBKuK
3HayeHne YCTaBKM TUNa «3HadeHne» 3afaeTcsa B eAuHULAaxX perynmpyemMon BESMUYUHbI U
AOJDKHO HaxoauTbCs B Avana3oHe uaMmepeHus [aTtymnka (TouyHee B AnanasoHe BblumcneHus, T.K.
perynartop pabortaet ¢ Boluncnurtenem).
3HayeHMe YCTaBkM TUNa «MOLLHOCTbY» 3adaeTcd B OTHOCUTESbHbIX eOuvHULAX U MOXeT
NPUHUMAaTb 3HAYEeHUS:
e B auanasoHe oT «0» go «1», — ecnu ucnonbsyetcs BYWM Ttuna «HarpesaTenby;
e B AuanasoHe oT «—1» go «0», — ecnu NCNoNb3yeTcA «XOrnoaUINbHUKY;
e B [JAuanasoHe oOT «-1» Oo «1», — ecnn uCNonb3yeTCcA Kak HarpeBaTenb, Tak W
XONOOUNbHUK.
3Ha4veHune YcTaBku 3agaeTtca napametpom SP.LU.

3.4.4 CkopocCTb BbixoAa Ha YcTaBKy
B npubope TPM151 MOXXHO OrpaHnM4YnTb CKOPOCTb BbIXOA4A Ha YCTaBky.
OTa dyHKUMA MCNONb3yeTca B TeX Crydvasix, Korga perynupyemas BenvuuHa AOoSKHa
nnaBHO, C 3aaHHOWN CKOPOCTbIO, BO3pacTaTb UMM YMEHbLLATLCS:
e B TeyeHue Bcero Wara (cm. pucyHok 3.26, a);
e B TeyeHune yactu Wara — oo goctwxkeHns 3HadeHWUs yCcTaBku, farnee OcCyLleCTBNaeTcH
nogaepxaHme AOCTUrHYTOro 3HadeHns YctaBku (CM. pucyHok 3.26, 6, B).

a 4} B
0 0 0
T,°CA War lMporpammsi | T,°C 4 War Mporpammei | T,°C% War lMporpamme: |
Ycragka | Ycraska | To |
SP.LU I SP.LU I y I
cTaBka
| Bpems | Bpems i Bpemsi
T0 » TO | > SP.LU | -
~ BPEeMs BbIX0fa - | Bpems Bbixoaa | Bpems Bbixoaa
~ HaycTaBKy h " Ha ycTaBKy h " Ha ycTaBKy

YcraBka SP.LU — Ty [en.nam.]
BPEMS BbIXOAA HA YCTaBKy  [MUH]

PucyHok 3.26 - 3apaHue cKkopocTU Bbixoaa Ha YcTaBKy

CkopocTb Bbix0faa Ha ycTaBky LF.LU =
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B Havane @yHKUMOHMpPOBaHMS YCTaBKa MNPUHUMAET 3HAYeHWe, paBHOE HavarbHOMY
3HaYeHUID perynupyeMon BenuuuHbl (Tp), W cpady HayuMHaeT WU3MEHATbLCA C 3aJaHHOM
CKOpoCTbl.  Hanpumep, ecnu  perynupyetcsa

= ﬁ KoHdkrypauma TPM151 (1MAa He 3a4aH0)
TeMmneparypa, 1o npun Havane (byHKLI,VIOHVIpOBaHVIﬂ

=.[Z1 NapameTpe) nprbopa

To NpymeT 3HaveHve TemnepaTtypbl OKpyXatoLien L Bl verassn
cpegbl M HayHeT pactu (MM ymeHblaTbCsl) C +- 18 veraskm & nparparme Net
3aJaHHOW CKOPOCTbIO OT 3TOr0 3HAYEHUS. #-[[B) Yerasrn & nporparie NE +x

= ¥CTaBEH B Nparpamme M212
+ ¥CTaeka Ha ware M2l

MapameTp CKOpoOCTb BbIXO4a Ha YCTaBKy

LF.LU 3apmaetca B eavHuUax perynmpyemMomn S Bl Yeraska ha ware NO10

BENUYUHBLI B MUHYTY. Ecnu 3apgatb napameTpy 1 BE werasn npu MBC Het

LF.LU 3HaveHne «0», TO CKOpPOCTb MPUHMMAaETCAHA = H veraskn npu MBC N2z

paBHO GECKOHEYHOCTM, T. €. YcTaBka MIHOBEHHO 456 CropocTh amerenis yeraskn - LP.L
ABC 3HAYEHHE YCTEEKH SP.LU

OOCTUraeT 3HayeHus, 3aZJaBaemMoro napamMeTpom

SP.LU.

3.4.3 N'pachukm KoppeKLuUmn ycTaBKu

B psge cnyyaeB TpebyeTcs, 4Tobbl YCTABKA He siIBNSANAacb KOHCTAHTOW, a U3MeHsanachb B
3aBMCUMOCTU OT KaKOro-TO BHELIHEro napameTpa. Hanpumep, B cuctemax OTOMNMAEHUs
TemnepaTypa TENNOHOCUTENS OOSMKHA MEHATLCA B 3aBUCMMOCTM OT YNIMYHOW TemnepaTypbl.

Ana peanusauun nogobHom koppekumn YCTABKM B TPM151 BBegeHbl ABa [pachuka.
Kaxabin paghuk npefcraBnseT cobon 3aBUCUMOCTb KOPPEKTUPYHOLLETO 3HAYEHUSI OT BHELLUHEN
BESTMYUHDI.

pachuky moxHO 3agatb 00 10 y3noOBbIX TOYEK, KOTOPblE aBTOMATUYECKN COELMHSIOTCS
oTpe3kamu, obpasyss nomaHy nuHuio. B kavectBe BXOOHOW BenuuuHbl paghuka MOXET
BbICTynaTb ntobasi U3MepeHHas WNU BblMUCNEHHas BbiyucriumernemM BeNUUMHA, a TaKke
BenuuMHa, npuwegwas n3 cetn RS-485.

B npouecce paboTbl BbluMCNIEHHOE MO [pachuky KOppeKTupyrwee 3HayYeHue
npubaBnseTca K YCTABKE, YyCTaHOBMEHHOW B [Ipoepamme mexHosoea Ha paHHom Llaze.
MexaHunam paboTbl paghukoe KOppeKLNN YCTaBKkM N3o0bpaxxeH Ha pucyHke 3.27.

[pachuk KOppeKUUN YCTaBKM MOXHO MOAKMIOYUTb UNU OTKIOYUTL napameTpom or.SP Ha
Kaxxgom Lllaze lNpoepamMmbl mexHorsioza.

Koppekunsa i
ycTaBKu

-YcTaBka,,,

. Tekywee

! 3Ha4yeHune
| | | | | | | | | | 1 — h_

BHellHWiA napameTp

YCTaBka g, + YCTaBKa oy, =YCTaBKayg,e.

PucyHok 3.27 - 'pacumk KoppeKuumn ycTaBKu
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,D,J'IFI 3afaHunA KOppeKunn  yctaBku no ,ﬁ FoHdHrypauna TPM1S1 (1MA He 3aaaH0)

Npadmky Ne1 nonb3oBaTenb AoMmKeH 3agaTb B = (L1 NapameTpel nputiopa

paduKy pal 0 pamMeTpil npHoop

napameTtpe or.SP 3HayeHue "yctaBka + rpadwuk 1", - 21 verasem

ana  perynupoBaHus 6e3 KOppekumm YCTaBkU — H YCTaBKHB”DDFDa”ME HeL

3Ha4eHue "yctaBka 6e3 koppekuun'”. #- US| YETSBIH B Mporpare fE &2
3 = YCTaEKH B Nporpavme N21z2

aflaHue y3roBbIX TOYEK rpadomka Koppekumnm B yeranca e ware NE 1

yCTaBKu npousBoauTCA C NMOMOLLIbIO Y WeTamica e s MO &4k

KoHdourypaTtopa unm ¢ nepegHen naHenu npmbopa. = B Weraeka Ha ware N210
KoHeyHoe 3HadeHue YcTaBKu MNocTynaet B B veraeen npr MBC M2t

PeryﬂﬂTop. = % ¥rTagkH npy MBC W22

w Hanv4ke EOppekUlH YCTasky  ar, 5P

3.5 CeTteBon uHtepcpenc RS-485

Mpnbop TPM151 wnmeeT BCTpOEHHbIN ceTeBoW uHTepdenc RS-485, «koTopbiv
npegocTasBnsieT cneayoLlmne 0CHOBHbIE BO3MOXHOCTH:
e KOHGMrypmpoBaHue npuodopa c lK;
e peructpauma Ha [NK napameTpoB TeKyLLero COCTOAHUS.
Ansa paboTtel npubopa B cetn RS-485 HeobxoanMMO yCTaHOBUTbL €ro CeTEBbIE HACTPOWKM.
B ogHoM cetn MoryT HaxoamTbCa HECKOSbKO NpMbopoB, NOAKNIYEHHbIX K O4HOMY KOMMbIOTEPY.
Ana obecnedeHnss KOppeKkTHOM paboTbl B 9TOM Criyyae ceTeBble napameTpbl Bcex npubopos
OLHOW CEeTU A0STKHbI B6bITb OANHAKOBBI.
Kpome Toro, kaxapii npubop B CeTM MMEET CBOM YHMKanNbHbIV 6a30BbIN CeTeBOWN agpec.
MoapobHo HacTponka ceTeBoro nHTepdenca onncana B pasgene 10.

3.5.1 OnepatuBHbIie napameTpbl

Kak yxe ykasblBarocb npu OnMcaHuuM MNporpaMmmHbIX MoAynen, KOHMurypaumoHHbIMU
napamMmeTpamMu HacTpamBaeTCs CTPyKTypa npubopa, onpenenstoTcs ceTeBble HACTPOMKM U T.4.
3Ha4yeHNs KOHMUrypauMOHHbIX MapaMeTpoB XPaHATCA B SHEpProHe3aBUCMMOW NaMATU
KOHKPETHOro npubopa 1 COXpaHATCA NPU BbIKMKOYEHUN NMUTAHKUS.

OnepaTtmBHble NapameTpbl — MapaMeTpbl, NEPEHOCANN MHGOPMaUUID O COCTOSIHUN
CUCTEMbI PETYNIMPOBAHNA UK YNPABNEHUS Ha TEKYLLMA MOMEHT BPEMEHMN.

3HayeHne B onepaTMBHbIA MapameTp BHOCUT MNpuboOp MO pesynbTatam U3MepeHun,
BblYMCNEHMI UK Npoymnx gencteun. OnepaTnBHbIN NapamMeTp AOCTYyNeH Ha yteHne Mactepom
ceTn. 3HayeHne onepaTUBHOrO nNnapameTpa, npegocraBneHHoe npubopom no 3anpocy Mactepa
ceTn, MOXeT OblTb NepexBayeHo ceTeBbIMM BXxoAamMu NpnbopoB, NOAKMOYEHHbBIX K O4HOW CEeTU
RS-485.

Takke onepaTMBHbIM NapaMeTpoM SABMAETCA KOMaH4a Ha 3anyCcK UM OCTAHOBKY KaKWX-
nnbo npoueccos B Npubope, nogasaemasn agpyrumu npudopamm nnu nporpammamm MK,

OnepatuBHble nNapameTpbl nepepatoTca B cetu no npotokony OBEH. lMpasuna ux
nepegayv He OTNUYAKOTCA OT nepenadn KoOHPUrypaumoHHbIX NapaMeTpoB 1 NogpobHO onncaHbl
B npoTtokorie OBEH. B otnnune oT nporpammmpyemMbix napaMmeTpoB, UMEIOLLNX KPOME UMEH U
WHOEKCbI, OTnnyawLwime napameTpbl OAHOTUMHBLIX 3NIEMEHTOB, OnepaTUBHbIE NapameTpbl He
UMEKT MHAOEKCOB, nepefaBaeMblx B norie gaHHbiXx. OHU WMHOEKCUPYHOTCA 4Yepe3 CceTeBble
agpeca, npu 9TOM WMHAOEKC OnepaTuMBHOrO napametpa (cumtass ¢ Hynga) npubaBnaeTca K
basoBomy agpecy npubopa (Addr). MNpumep MHAEKCaumm Yepes ceTeBble agpeca nNpuBeLeH B M.
3.3.7.7. Ha Nnpumepe onepaTMBHOro napameTpa r.out.

OnepatmBHble napameTpbl npubopa TPM151, obwwme pgna Bcex wmoaudukauumn,
npeacraeneHsl B Tabnmue 3.3.
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Ta6bnuua 3.3 - OnepaTuBHbIe napameTpbl npubopa TPM151

Uma HasBaHue UHpekcauus Twvn ﬂuanasotl Ha3HauyeHue
3Ha4YeHun
Read | 3HavyeHvec |0,1(no float + time -9999... Bbigaet B cCeTb
N3MEpUTENS | U3MepUTENsM) +9999 3Ha4eHusa C
n3mepuTens +
MoandmkaTop
BpeMmenn ansa MAN0-
perynupoBaHuns/
r.Cal | 3HauyeHnec |0..7 (no float + time -9999... Bbigaetr  3HaveHwue,
BbluMCNUTEN | BblYMCIINTENS +9999 nocyMTaHHoe
S M (no BblYMCINIUTENEM +
KaHanam)) mMoandukaTop
BpeMmenn ansa MAN0-
perynmpoBaHus.
rd.rg | CocrtosiHne 0..7 (no float 0...1.0 Bbligaetr  coctosiHue
permctpaTtop | perucrpaTopa peructparopa.
a M (no Mpw onpoce
KaHanam)) HepaboTatoLlero
(OTKMKOYEHHOr0)
kaHana sbigaet 0
rout | 3HayeHue Ha | 0,1 (no float -1.000... Bbigaet AaHHble
Bxoae NC Homepawm [1C) +1.000 (MowHoCTb) € BXxoAa
(BbIXOAHON BbIXOOHOIO
curHan c yctpouctea ([C) /
Perynatopa, 3anucbiBaeT [gaHHble
NOAOKITHOYEHH B BbIXO4HOE
oro k 1C) ycTtpoucTeo ([1C)
Mpn HepaboTatowem
NC sbigaet 0/
Set.P | 3HayeHne c | 0..7 (no float -999 ... Tekywee 3HayeHue
yCTaBKu perynaropam) +9999 yCTaBKu
perynstopa paboTatoLlero
perynaropa.
r.kEY | CoctosHue 0..7 (no int {0,1} Bblgaet B ceTb
Kntova Knioyam) coctosiHue (on =1 /off
=0 ) gn4a kntova.
Mpn HepaboTatowem
kntoye BblgaeT O
r.PrG | Homep 0 int {0,1,...11} | lNoka3biBaeT, Kakas
aKTUBHOM (konu4yecTBO | NporpaMmma
nporpamMmmsl nporpaMmm — | UCMOJTHAETCA B
1) obvekte. Ecnu Owut
3anpoca = 0 wu
pexmm obbekta -
«OcTaHoBY, TO
N3MeHsieT HoMep
nporpamMmmbl
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OkoH4yaHue Tabnuub! 3.3

Uma HasBaHue UHpekcauus Twvn ﬂuanasotl Ha3HauyeHue
3Ha4YeHun
r.StP | AKTuBHbIV 0 int {0,1,...9} | llokasbiBaeT, Kakou
war (konu4yecTBO | War nporpaMmmsbl
waros — 1) | McnonHsieTcs B
obvekte. Ecnu Owut
3anpoca = 0 wu
pexmm obbekta —
«OcTaHoBY, TO
N3MeHsieT HOoMep
wara

r.St | CocrosiHue 0 int {0,1,...9} | lNoka3sbiBaeT, B Kakom
ob6bekTa COCTOSIHUM

HaxoauTcs 00BbeKT
(napameTp
ReadOnly).

0 — ocTtaHoB

1 — paboTa

2 - oXugaHve
yCrnoBun 3anycka

3 — naysa

4 - oXugaHue
ycnosum 3anycka
nocrne nponagaHus
nUTaHnA

5 — pexum 3apgaHus
rpadomkoB

6 - BbIOOP
nporpamMmsbl 1 Wwara

7 — oCTaHOBKa nocne
BbIMOSIHEHNSA
nporpaMmmsl

8 — aBapuma (c
curHanusaumen)

9 - aBapua (6es
curHanusaumm)

r-S 3anyck/octa |0 int {0,1,2} Bbi3biBaeT 3anyck
HOBKa NI OCTaHOB
perynmpoBaH perynupoBaHna nnm
ns TeKyLen nporpamMmel

TexHonora:
0 — Stop

1 - Run

2 — Pause
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3.6 Peakuusa npubopa Ha nponagaHue HanpPsXKeHUA NUTaHUA

Peakuns Ha nponagaHue nutanus B npubope TPM151 onpegenseTtca napameTtpom behy,
KOTOPbIN MOXET NPUHUMaTb CrieayoLlne 3HaYeHns:

e [lpogomkmutb c TOro xe Mecta. [lpy nponagaHmm nutaHna npubop TPM151
coxpaHsieT B TedeHune 1 mMuHyTbl 30 CekyHO WMHMOpMaUMIO O CBOEM COCTOAHUN U
BO3BpalLlaeTCs B HEro nocrie BKMAYEHUS NuUTaHus, npogorkasa paboTy C TOro xe
mecTta. Ecnn 0o BbIkNtoYeHMs nuTaHusa npubop Haxoguncs B coctosiHum CTOI mnm
ABAPUA, TO 3TO Xe COCTOSIHME COXPaHWUTCA Mocne BKIYEeHUsa nuTaHuda. Ecnu
HanpskeHue nuTaHus OTCYTCTBOBASio JOMroe BpeMsa U MHOpMaLMst O COCTOSHUU
Gbina yTepsaHa, To npnbop nepesognt O6bekm B coctosiHne CTOIN.

e 3anyctutb NepByl nporpamMMmy C nNepBoro wara. HesaBuMcuMMO OT TOro, B KakoM
COCTOSHMM npubop Haxogunca [0 nponagaHna MUTaHus, Npyv  NOSIBNEHUN
HanpsbkeHus ByaeT 3anyuwieHa nepsas llpoepamma ¢ nepsoro Llaza.

e [lepenTtn B coctosiHne CTOIT. Mpnbop nepesoant O6bekm B coctosHne CTOT.

e [lepenTtn B coctosaHne ABAPUA. MNpubop nepesoant O6bekm B coctosiHne ABAPUA.

e [lepentn B coctosiHne [MAY3A. lNpubop nepexoant B COCTOsIHME, B KOTOPOM OH
Haxoausca [0 OTKNIYEeHUs nuTaHus, HO npuocTaHaBnueaeT xon [Ipogpammbi
mexHosioea (coctosHue MAY3A).

Mpnbop npon3BoaMT NOACHET CryvYanHbIX OTKMOYEeHM nuTaHus (napameTtp 220). Kpome

TOro, npmnbop noacy1TbiBaeT KONU4eCcTBO
cobCcTBEHHbLIX nepecbpocoB (mapametp rES),
KOTOopble MOryT npoucxoauTb Mpu  OTCYTCTBUM

= ﬁ KoHdHrypaumra TPM1S1 (kA He 3a8aH0)
=L NapareTpe! npHbapa
=[] Cnywefnee napameTpel

nUTaHuUsa OnuTenbHOEe BpPemMsa WM N0 MHOKU ABC H.OM-B0 OTIAHYEHHIA NHTaHHA zz0

npuuanHe.  [puumHy  nocnegHero  nepecbpoca #c Ofwes kon-g0 cipocoe res
AE!

nonb3oBaTeslb MOXeT MNOCMOTPeTb B MapameTpe ) ¥ Mprnia nocneavero nepecipoca i

r.SrC. == Peakuma Ha NpanasaHHe NHTaHMa

HE!
\}’ MoBEeAEHKE NOCNE BOCCTAHOEN. MHMTaHHA behee

3HaveHns napameTpoB 220 u rES gocTynHbl
TONbKO ANsi MPOCMOTPA; KPOME TOro, UX MOXHO OBHYynNuTb. 3agaTb UM Kakoe-nnbo HeHyneBoe
3Ha4YeHne Henb3s.

Mpnbop UMeeT  3HEeproHe3aBUCUMYIO namsTb, B KOTOpou COXpaHATCSA
KOH(pUrypaumMoHHble napameTpbl npubopa. [lapameTpbl XpaHATCA B MNaMATM B TeyeHue
HECKOJbKMX OECATKOB NeT.

3.7 NonHaa cxema npunbopa

MonHas cTpykTypHas cxema TPM151 npeacraeneHa Ha pucyHke 3.28.

Ha cTpykTypHOM cxeme nokasaHbl NporpaMmHble Mogynu npubopa n cTpenkamy ykasaHol
BO3MOXHbIE CBSI3M MeXAy 3TUMU NPOrpamMMHbIMU MOOYNSIMU.

ToncteiMM BepTUKanbHbIMU JIMHUAMU Ha cxeMe O6O03HayeHbl CEeNnekTopbl, B KOTOPbIX
MOryT ObITb 3aJaHbl Pa3fMyHble BapMaHTbl B3aMMOCBA3EN MeXAy MPOrpaMMHbIMU MOOYNSIMU.
B peanbHon KoHuzypayuu, co3gaHHON Nonb3oBaTeneM, CEeNnekTopoB HET — OHU BbIpOXOaKTCA
B )KECTKME NNUHUN CBA3M MEXAY NPOrpaMMHbIMN MOAYNAMM.

Ansa dpyHKUuMoHnpoBaHusa npubopa HeobxoaMmMo 3agaTb BCe napameTpsbl, onpeaensowme
ero KoHgpuzypauyur. lNMogpobHee o KoHurypupoBaHum TPM151 pacckasaHo B pasgene 9,
nopsaok cosganus KoHgbuaypauyuu onvcaH B n. 9.2.1.
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PucyHok 3.28 - lonHasa cTpyKTypHasa cxema npubopa
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4 Mopgudchmkaumm npndopa

Pasgen npegHasHadeH ans o3HakomneHusa notpedbutensa ¢ mogmdpurkaumamm npunbopa
TPM151.

Mpnbop TPM151 BbinyckaeTcsi B HECKONbKNX Moaudumkaumax. CmeHa mogudoukanmm
npmnbopa ocyLecTBnseTcs ¢ noMowbio nporpammel «KoHdurypatop TPM151» nytem 3anmcu
B npubop cooTtBeTcTBYyOWeEro gavna (cm. n. 9.2.1), noctaBnsiemMoro Ha [UCKe BMecTe C
npubopom.. lMpn aTOM cnegyet yuuTbiBaTb, YTO NuUUEBble NaHenn nNpubopoB pasHbIX
MoaudurKauuim MoryT oTnnyaTbCs.

Mocne Bbibopa moancmkaumm Heobxogumo "AgoHacTpouTs" nNpmbop, 3agaB 3HaYeHUN
napamMmeTpam, He onpegefieHHbIM B CTaHgapTHOW moaudukaumn. [JoHacTpounky npubopa
MOXHO OCYLeCTBUTb C nepegHen naHenu npubopa, HO peKoMeHOyeTCs WUCnonb30BaTb
cneunanmsnpoBaHHyto nporpammy EasyGo (BbiCTpbii CTapT), CO30aHHYHO UMEHHO C 3TOW
uenoto — obecneyeHna pgoHacTponku. [Mporpamma EasyGo He paccumtaHa Ha
KOH(purypupoBaHme npubopa € Hyns, HO, UCNOMb3yst ee, BO3MOXHO AOBECTU OO0 paboyero
cocTosaHns moaudmkaumto. bonee nogpobHo o pabote ¢ nporpammon EasyGo cm. n. 11.9.

Kpome TOro, nonb3oBaTeflb MOXET CO34aTb WHOMBMAYANbHY KOHQUrypauuo
npnbopa TPM151, coveTatoLyto B cebe anemeHTbl pasHbiX MOANUKaLMNA.

Ons co3pgaHua coBCTBEHHOM  KOHUrypauum HeobxoguMmo  BOCMOSb30BaTbCS
nporpammon "KoHdpurypatop TPM151", 3arpyxeHHOM Ha nofHOM ypoBHe foctyna. [lepen
co3gaHMeM CoOBCTBEHHOM KOHUrypaumm Heobxoammo TuiaTenbHO WU3YyYnTb HacTosLlee
onucaHue 6asooro npmbopa TPM151, noctaBnsemoe B KOMMMeKTe ¢ NPUGOPOM.

Pabota no cosgaHuio uHAMBMAYanbHOM MoaudukaumMm MoxeT ObiTb ocyliecTBrieHa
nonb3oBaTtesieM C ucnonb3oBaHneMm «mogudukaumm 0». Mogudukaums 0 npegHasHadeHa
ONs MOMHOW MHMUManuM3aumm BCeX KOHGUIypauuoHHbIX MapamMeTpoB npubopa C uenbto
nocrnegyowero co3gaHms CBOen COOCTBEHHOW YHMKaNbHOW Moaudpukaumu, OTMIMYHOW OT
TUMNOBbIX.
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4.1 Onucanne mogmucukauum npudopa 01

Moaudpukaums npubopa TPM 151-01 Bknwoyaetr 2 Kanana nowaroBoro
perynupoBaHns Mo W3MEPEHHOW BeNUYMHEe, KaXAbli W3 KOTOPbIX MOAKMYEH K CBOEMY
BbixogHOMY 3riemMeHTy.

Kaxabin Perynatop moxeT pabotatb B pexxumax MNMAL n ON/OFF.

OcCHOBHbIM Ha3HayeHuem perynatopoB moandukaumm 01 npubopa TPM151 asnsetcs
paboTa c «HarpeBaTensmu.

Cxema mogudmkaumm 01 npubopa npeacrasneHa Ha pucyHke 4.1.

TPM151-01
JaTunk - MM1 (Harpesatensb)
1 _ _ _| BbIXOAHOIA _
AT Bxof, 1 > PETYNIATOP 1 | anemeHT 1 '{m__l_
Jarymk - MM2 (HarpeBatensb)
2 _ _ _ | BbIXOAHOI _
" P> BoA 2 » PENVIIATOP 2 ™ anemeHT 2 '{M_J_

RS-485 [ =E
L=

KomnbioTep
PucyHok 4.1 — NMpuHumnuanbHaa cxema moaudukaumm 01 npnéopa TPM151

MpakTuyeckoe npumeHeHne npubopa moamdpukauun 01 no3BONSET OCYLLECTBUTb
OAHOBPEMEHHOE pEerynupoBaHME MakCUMarsrbHO 2 HE3aBUCUMMBbIX (PUBNYECKUX BESTMYUH. ITO
MoryT ObITb TemnepaTtypa, AaBreHue, BMaXHOCTb, OCBELEHHOCTb, [OaBrfieHne u ap.
BENUYUHBI, U3MeEpPSieMble OOHUM [AaTYMKOM WM NepefaBaeMble B Buae CTaHO4apPTHbIX
aHaroroBbIX CUrHaNOB (TOKa U HanNPsXXeHus ).

Mpumep. lMpnbop moamdukaumm 01 MoxeT ObiTb NMPUMEHEH And noaaepXXaHus
TemnepaTypbl B 3a4aHHbIX AMana3oHax Npu npeccoBaHun n3gernuvn.

Mpn  MN3roTOBMEHMM MPECCOBaHHbIX WU3genun (Hanpumep, Pe3nHOTEXHUYECKMX)
HeobxogmMmo cobnogate TemnepatypHbii pexum. TPM151-01 nogaepxvBaeT Temnepatypy
BEPXHEN M HWXKHEWN NNUT Npecca ¢ NoMoLLbo AByx TOHoOB.

[Mpn aTOM TemnepaTtypa U3MeHsieTcs No 3agaHHOMY Nosib3oBaTenemM rpagouky.
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TPM151-01
0IHON
»| Bxog 1 —»{ MWO-perynatop 1 — ::gune:ﬂ
OHOV
> 8102 [—»{ MW-perynsrop 2 || PoXOAHOTE
__ o
RS-485 [l > Do ]
- ——

Komneiotep

PucyHok 4.2 — Ucnonb3oBaHue 2-kaHanbHoro perynatopa TPM151 01n
Mmoaudmkaumum ans noaaepXaHus TeMmnepaTtypbl B 3aAaHHbIX AuanasoHax npu
npeccoBaHUM U3genun

Ha pucyHke 4.2 cxemaTnyHO u300paxeH BapuaHT WCMNONb30BaHUSA 2-KaHanbHOMo
perynatopa TPM151 01-om mogudukaumm ana nogaepXaHus TemnepaTypbl B 3aaHHbIX
ananasoHax 3HadeHun. [pubop wun3amepsieT 3HavyeHuss napameTpoB, obpabaTbiBaeT uX W
ynpasnseT BbIXOAHbIMU dfieMeHTaMun ANs KOPPEKTUPOBKN 3HAYEHUN.

4.2 OnucaHne mogucpukauum npudopa 03

Moaudumkaums npmbopa TPM 151-03 npegHasHayeHa Ans  OAHOKaHarbHOroO
MOLIaroBOro  perynupoBaHus 3adBMXKOM C OaT4yMKOM nosioxeHus wnu  6e3  Hero.
MpymeHsaeTca B cuctemMax BEHTUNSAUMW, BOAOCHAOXEHUS, NULLEBOM MNPOMbILLIIEHHOCTH,
MOXET NPUMEHATLCA KaK pPeryfisiTop COOTHOLLUEHUS

Cxema mogudmkaumm 03 npmubopa npeacraBneHa Ha pucyHke 4.3.
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[aT4ynK

MONIOXEHUS
TPM151-03
JaT4mnK R —— ! M
1 > Bxog 1 | _| BoixogHoi | ! (3ansuxKa)
/; g [ anement 1 |
BbIMMC- | | !
[aTYNK wrens PEFYNIATOP |—e | i
2 ' =
> L BLIXOAHOI | |
/:" »| BXOR 2 » | anemeHT 2 i |
| S —— - | ——
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PucyHok 4.3 — NMpuHumnuanbHaa cxema moaudukaumm 03 npnbopa TPM151

Mpumep. MNpubop mogudmkaumm 03 mMoxeT ObiTb NMPUMEHEH B KavyeCcTBe perynatopa
COOTHOLLEHNSA ra3/Bo3ayx.

PerynupoBaHne COOTHOLWEHMSA ras/Bo3gyx HeobxogmMmo Ans ontMMmsaumm npoecca
ropeHnss B ropenkax napoBbiX unn BogorpenHblx koTtnoB. TPM151-03 obGecneunBaer
onTUMaribHoe COOTHOLWIEHWEe [faBneHus rasa u Bo3gyxa Pr/PB, perynvpys C MOMOLLbIO
3aBWKKM KONMYECTBO BO34yXa, MOCTYNatoLLero B ropesky.

"padmk nsmeHeHust cooTHoLeHUs Pr/PB Bo BpemMeHn 3agaeTcs Nosfib3oBaTesieM.

Mpn ncnonb3oBaHUM perynsatTopa COOTHOLWIEHUS NSl B3PbIBOONACHbLIX rA30B HA NIMHUK
cBA3n npubopa ¢ gaTyMkaMmm HeobxoaMMOo yCTaHOBUTL Bapbep MCKPO3aLwmnTbl, Hanpuvep 4ns
AAaT4YMKOB C BbIXOAHbIM curHanom 4...20 mA — 6apbep OBEH NCKPA-AT.01.

Ha pucyHke 4.4 cxemaTM4yHO M300pakeH BapuaHT WUCMONb30BaHWUS OAHOKaHanbHOMo
perynsatopa TPM151 03-on mogndurkaLmm B kKa4ecTBe perynsatopa COOTHOLIEHUS ra3/Bo3ayx.
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PucyHok 4.4 — Ucnonb3oBaHue —kaHanbHoro perynatopa TPM151 031 moaucdukaumm B
KayecTBe perynsatopa COOTHOLIEeHUA ras/Bo3ayx

4.3 OnucaHne mogucukauum npnéopa 04

Moaudumkaums npmubopa TPM 151-04 npegHasHayeHa Ans  OAHOKaHarbHOMO
MoLIaroBOro perynmpoBaHnsa no U3MEpPEHHOW MM Bbl4MCNEHHOW BenunumHe. Mmeetca 6ok
KOHTPOSIS BbIXOAa BENUYMHBI 32 AOMNYCTUMbIN AMana3oH («uHcnektopy»). CurHan nHenekTopa
nogaeTcd Ha BbIXOOHOW 3NeMeHT 2, K KOTOpOMY MOAKIYaeTcs CpeacTBO aBapUNHOMU
curHanusaumm (namna, 3BOHOK U T. A.).

Cxema mogudukaumm 04 npnbopa npeacrasneHa Ha pucyHke 4.5.
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PucyHok 4.5 — NMpuHumnuanbHaa cxema moaudukaumm 04 npnéopa TPM151

Mpumep 1. MNpnbop moandukaumm 04 moxeT ObiTb NPUMEHEH NMpu TepMmoobpaboTke
KepaMukn AOna perynupoBaHuns TemnepaTtypbl B Kamepe, C BO3MOXHOCTbIO aBapuIHON
cuUrHanmaaumm.

MO-perynupoBaHne TemnepaTypbl OCyLecTBNAeTcs ¢ nomowbto TOHa. MNporpamma
perynmpoBaHna COCTOMT M3 3-X LIaroB, Kaxdbld C 3afaHHOW OANUTENbHOCTbIO: 1-h war —
HarpeB W BblAepXKka Npu Temnepatype Tycr, 2+ War — TO Xe npu Tyerz, 3+A war —
oxnaxgeHue. BTopoe pene npubopa wucnonb3yetca ANA aBapuMHOM  CUrHanMsauumwu,
Hanpumep, O neperpese.

Ha pucyHke 4.6 cxemMaTMyHO M300pakeH BapuaHT WUCMONb30BaHWUS OAHOKaHanbHOMo
perynatopa TPM151 04-om mogudukaumm ans nogaep)XaHust TemnepaTypbl B 3a4aHHbIX
AnanasoHax 3HaYeHun npy TepmoobpaboTke KepamMmKu.
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PucyHok 4.6 — Ucnonb3oBaHue 1-kaHanbHoro perynsatopa TPM151 04ni
Moaudmkauum ans noaaepXaHus TemnepaTtypbl B 3aAaHHbIX Anana3oHax 3HaYeHUn
npu TepMooopaboTKe KepaMuUKu

Mpumep 2. Mpnbop moandurkauumn 04 moxeT OblTb NPUMEHEH B KAa4eCTBE perynatopa

COOTHOLWEHNA ras/Bo3gyx B TEXHOMOrMYecKonM YCTaHOBKE, OMWCaAHHOW B npumepe
ncnonb3oBaHusa npubopa mogmdpukauum 03.
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PucyHok 4.7 — Ucnonb3oBaHue 1-kaHanbHoro perynsatopa TPM151 041 moandumkaumm
B KayecTBe perynsropa COOTHOLIEHUA ras/Bo3ayx
PerynupoBaHne COOTHOWEHUS ra3/Bo3dyX B YKa3aHHOW YCTaHOBKe, B Chny4yae
npuMmeHenna npubopa TPM151-04, moxeT OGbITb OCYyLLECTBMEHO 3a CYET MCMONb30BaHNA B
kayectBe VM 3aaBWXKu C aHanoroBbiM ynpasneHveM. CurHan Ha ynpasneHue 3aBUXKOM
nogaetca ¢ LUAI 0..10B.
ABapuinHaa CcurHanusaumsa UCnonb3yeTcs AN KOHTPOns [AaBfneHuss B rasoBblX
MarucTpansix.

4.4 Onucanmne mogucpukaumm npudopa 05

Moandukauna npubopa TPM 151-05 npegHasHayeHa OnNs  OAHOKaHaNbHOrO
MOLLAroBOro perynupoBaHunsi, NpyM 3TOM yCTaBKa perynaropa MOXeT OblTb CKOPPEKTMPOBaHa
no onpeaeneHHon YHKUMM OT 3HA4YeHUsl, U3BMEPEHHOro Ha Bxoge 2. Takke MOXeT ObiTb
noaxmntoyeH 6nok MHcnekTopa, CoeaMHEHHbIM CO BTOPbIM BbIXOA0M npubopa.

MpumeHaeTca B NOrogo3aBUCKMMBbIX
anekTponeyax, Tennuuax u nHkybatopax n gp.
Cxema mogudmkaumm 05 npmnbopa npeacrasneHa Ha pucyHke 4.8.

cucremax oTonneHud, MHOTIO30HHbIX
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PucyHok 4.8 — lNpuHumnmnanbHaa cxema moaudcdukaumm 05 npudéopa TPM151

Mpumep. lMpnbop moandukaumm 05, no aHanormm c npubopom moamdukaumn 04,
Takke MoOXeT ObiTb NpPUMEHEeH npu TepmMoobpaboTke KepaMuku And perynupoBaHus
TemnepaTypbl B Kamepe, C BO3MOXXHOCTbIO aBapuUMHOW CUrHanuMsaumm, ¢ TOn pasHULEN, 4YTO B
yCTaHOBKE AN obxura AONONHUTENBHO KOHTPOMMPYETCH, Hanpumep, cogep)XaHne B ra3oBou
cpeae MOHOOKMCK KpeMHust SiOs.

MANO-perynupoBaHne TemnepaTtypbl OCywecTBngeTca ¢ nomowbid TOHa no
lMporpamme perynupoBaHus, NpuBeAeHHON B Npumepe ans moandukauum 04.

BTopoe pene npubopa mncnonb3yetca ANS aBapuMHOW CUrHanu3auuu, Hanpumep, O
neperpese.

OTnnuna npumeHeHnsa npmbopa mogudukaumm 05 3akno4arTCs B UCNONb30BAHUN:

e [OKa3aHuM JaTyuKa coaepXaHus B ra3oBown cpefe MoHookucu kpemHus SiO; Ha Bxoae
2 npunbopa;

e [padmka KOppeKkuun yCTaBKM B 3aBUCMMOCTM OT COAEpPXaHUSA B rasoBoM cpene
MOHOOKMCK KpeMHuss SiO, (3agaeTcs ymeHblleHue paboumx TemnepaTyp npu
npeBbILLEHN 3aJaHHON pacyYeTHOW KOHUeHTpaumn CHad, %).

Ha pucyHke 4.8 cxemaTu4yHO M300paXkeH BapuaHT UCMONb30BaHWUS OOHOKaHarbHOro
perynatopa TPM151 05-om mogudukaumm ana nogaepXaHus TemnepaTypbl B 3a4aHHbIX
AnanasoHax 3Ha4yeHun npu TepMoobpaboTke KepamMuKM C KOHTPOSIEM COAEpPKaHUSA B ra3oBOW
cpene MOHOOKMCK KpeMHUs SiOs.
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PucyHok 4.9 — Ucnonb3oBaHue 1-kaHanbHoro perynsatopa TPM151 051 moaudmkaumm
ANns noaaepXaHus TeMnepaTypbl B 3aiaHHbIX Anana3oHax 3Ha4YeHUn npu
TepMoobpaboTKke KEpaMUKN C KOHTPONEM coAiepXXaHUs B ra30BOW cpeie MOHOOKUCHU
KpeMHUA

4.5 Onucanmne mogucpukaumm npudopa 06

Moandukaunma npubopa TPM 151-06 npegHasHayeHa [ONs  OAHOKaHaNbHOIO
noLIaroBOro perynupoBaHusa 3aaBukkon 6e3 gaTtumka nonoxedus. lMpu aToM ycTaBka
perynatopa MoxeT ObITb CKOPPEKTMpPOBaHa MO OnpeaerieHHon (yHKUMM OT 3HayeHus,
N3MEPEHHOro Ha Bxoae 2.

lMpumeHsieTca B NOrogo3aBUCUMMbIX CUCTEMAaX OTOMMEHUS, BEHTUNALUK, TENNULAX W
NMHKyBaTopax, MOXEeT NPUMEHATLCS KaK pPerynsitop COOTHOLLEHMS

Cxema mogudmkaumm 06 npmbopa npeacrasneHa Ha pucyHke 4.10.
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PucyHok 4.10 — NMpuHuymnuanbHaa cxema moaucdumkaumm 06 npndéopa TPM151

4.6 Onucanmne mogucpukaumm npudopa 07

Moandukaunma npubopa TPM 151-07 npegHasHayeHa [OnNs  OAHOKaHaNbHOrO
MOLLAroBOro perynnupoBaHvsi N0 U3MEPEHHON UMM BbIYMCIEHHOW BeNMYUHE. OTa BenMYuHa
aybnupyetca Ha LJATT 4...20 MA, K KOTOPOMY NMOAKNIOYAETCs aHanoroBbl pernctTpaTop.

MpumeHaeTca npu  aBTOMatTM3aumMM NpoLeccoB, Tpebylwmux perncTpauum Ha
aHanoroBbIX camonucuax

Cxema mogudmkaumm 07 npmbopa npeacraBneHa Ha pucyHke 4.11.
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PucyHok 4.11 — MNpuHuMnmnanbHaa cxema moaudcdukaumm 07 npuéopa TPM151

4.7 Onucanmne mogucpukaumm npudopa 08

Moandukauna npubopa TPM 151-08 npegHasHavyeHa pAna OOHOBPEMEHHOrO
MOLLAroBOro  perynvpoBaHus Temnepatypbl W BRAAXHOCTU. BbluucneHve BRaXXHOCTU
NPOM3BOAMTCHA MNCUXOMETPUYECKMM METoAOM MO TemnepaTtype Cyxoro W  BIIaXHOro
TEPMOMETPOB.

MpumeHsieTca Npyu aBToMaTM3aLUUN KNMMaTUYECKNUX KaMep U TennuL.

Cxema mogudmkaumm 08 npmubopa npeacrasneHa Ha pucyHke 4.12.
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PucyHok 4.12 — MNpuHuMnmnanbHaa cxema moaudcdukaumm 08 npudéopa TPM151

4.8 OnucaHne mogucukauum npudopa 09

Moaudumkaums npmubopa TPM 151-09 npegHasHayeHa Ans  OAHOKaHarbHOMO
noLlaroBoro perynmpoBaHus rno n3aMepeHHOW Unn BbIYNMCNEHHON BeNnYMHe. Ha BTOpoK BbIxos
npnbopa MOXHO Ha onpeAeneHHOM Lare nporpaMMbl NO4aTb NEPUOANYECKME UMMYIbCHI.

MpumeHsieTca ons aBToMaTuU3auMM pasfiMyHbIX YCTAHOBOK, TPeOyLWMNX BKAYEHUS
AOMONHUTENBHOIO WM CUrHanbHOro obopyaoBaHus. HaxoguT WMpoOKoe NpUMEHEHME B
NULLEBON N NECHON NPOMbILLNIEHHOCTU

Cxema mogudpukaumm 09 npnbopa npeacraBneHa Ha pucyHke 4.13.
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PucyHok 4.13 — MNpuHuMnmnanbHaa cxema moaudcdukaumm 06 npudéopa TPM151

Mpumep. [Npubop mogmdukauunm 09 MoOXeT ObiTb NPUMEHEH ONs ynpaBneHus
NpOLECCOM CYLLKN U3aenuin (MakapoHHbIX N3genun, osowen, opykToB, rpnbos u gp.).
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TPM151-09 nogogepxmBaeT TemnepaTypy B CyLWUNbHOM LKady ¢ nomoubo TAOHa no
3afjlaHHOMYy nonb3oBaTtenem rpaguky. Kpome Toro, Ha HEKOTOPOM LUare Ha 3agaHHoe BpeMs
OOMOMNHUTENBHO  BKNIOYAEeTCA BeHTUNATop, 4TO obecneuymBaetr 6onee paBHOMEPHYHO
NPOCYLUKY NpoAayKTa.

Ha pucyHke 4.14 cxemaTuUyHO M306pakeH BapuaHT MCNOMb30BaHUS OOHOKaHarbHOro
perynatopa TPM151 09-on mogudukauum ana nogaepxaHus Temnepatypbl B CYLUMIBHOM
Wwkady ¢ nomoLlbo TAOHa no 3agaHHOMY Nosib3oBaTeNeM rpaduky.
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PucyHok 4.14 — Ucnonb3oBaHue 1-kaHanbHoro perynsatopa TPM151 051 moaudmkaumm
ANns noaaepXaHus TeMnepaTypbl B 3alaHHbIX Anana3oHax 3Ha4YeHUn npu
TepMoobpaboTKke KEpaMUKN C KOHTPOSEM coAiepXXaHUs B ra30BOW cpee MOHOOKUCHU
KpeMHuA
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4.9 OnucaHne mogucukauum npuéopa 10

Moaudumkaums npmubopa TPM 151-10 npegHasHayeHa Ans  OAHOKaHarbHOMO
MoLLaroBOro perynmpoBaHns C NOMOLLIbIO CUCTEMbI «HarpeBaTernb — XONOAUITbHUKY .

MpumeHsieTca ana aBToMaTM3auUM KIMMAaTUYECKUX Kamep, CUCTEM BEHTUNAUMN U
KOHANLMOHNPOBaHUS.

Cxema mogudmkaumm 10 npubopa npeacrasneHa Ha pucyHke 4.15.

TPM151-10
Jatymk MM1 (HarpeBartenb)

1 > .| BbIXOOHOM _

/’ > Bx0A 1 | anemenr 1 '{M__L
BbIYUC-

> PEFYNATOP |—¢

JlaTymk MM2 (xonoonnbHuK)

2 _ BbIXOJHOM

T BXOA 2 ™ anemenT 2 <{>

RS-485 [ > E

KomnbioTep
PucyHok 4.15 — MNpuHunnmnanbHaa cxema moaudcdukaumm 10 npudéopa TPM151

4.10 NMopsapok cmeHbl moaudmkaumm npndéopa TPM151

Kak yxe oTmeyanocb, OnbITHbIN NONb30BaTENb MOXET, NPU HEOOXOAMMOCTN, CMEHUTb
Moamdukauuio npubopa Ha Apyryt CTaH4apTHYK M3 komnnekta npubopa TPM151 wmnu
cos3gatb wmHaMBMAyanbHyto. [lpy 3TOM nonb3oBaTerlb AOMKEH Y4YUTbiBaTb BO3MOXHOCTU
cobcTBeHHO Npubopa No (PYHKUMOHMPOBAHUIO B PEXMME BHOBb MPOLUMTOM MoAudmKaumm,
T.K. Npnbop nocTasnseTcs Co BCTPOEHHbIMU BbIXOOHBIMU YCTPOMCTBAMWN, CMOHTUPOBAHHbLIMU
B COOTBETCTBMM C 3aKa3oM noTpebutens.

[ns cmeHbl Mogudukaumm HeobxogmMmo mcnonb3oBaTb agantep RS-485/USB OBEH
AC3 nnn RS-485/USB OBEH AC4.

[MocnepoBaTenbHOCTL  AEUCTBUMMA  MNoOfib3oBaTenis  nNpu  CMeHe  Moaudoukauumu
HeobxoanMmo:

e rnopcoeanHeHne npubopa k COM-nopty komnbikoTepa 4eped agantep AC3.
MoaknoyeHne NuTaHns K npubopy 1 agantepy;

e 3anyck Ha komnbtoTepe nporpammbl "KoHdurypatop TPM151" Ha nonHom ypoBHe
aoctyna (naponb Ha MOMHbIA YpPOBEHb [AOCTyna, €cnum OH He Obin 3aMeHeH
nonb3oBartenem, — uugpa "1");

e BbIKIMIOYEHNEe pexuma ABTOMaTMYECKOro vteHus (yganeHue dnara B okHe Mactepa
BblbOpa MoaumkaumMm unuM nocne 3arpys3ku KoHdurypatopa B MeH "Pexunmbl
nporpaMmmb!");

e pOBEpPKa Hanuyusa cBA3W C nNpubopom, npy HeobXxoOMMOCTUM — CMeHa CKOPOCTU
paboTtbl no cetn RS-485 Ha 11520 bps;
nHUUManu3auunsa npnbopa BbIGOPOM COOTBETCTBYHOLLENO NyHKTa MeHto "Cepsuc';
OTKPbITME C MPUMOXEHHOro K npubopy aucka avna trm151-xx.151, rge xx — Homep
mMoamdukauumn, Kotopas npoLlumsaeTcs B npmbop;

e 3anucb BCex napameTpoB B nNpubop BbLIGOPOM COOTBETCTBYHOLLEro MyHKTa B MEHKO
"Mpunbop";

e OTKNIOYEHME NMUTAHUSA MO OKOHYAHWM 3anucu, oTcoeanHeHne npuodopa.
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Bonee noapobHo o paboTte ¢ KoHdurypatopom TPM151 cm. n. 11.7.2.
BHumaHume! Heo6xoaMmMo NOMHUTL, YTO NOCTaBMsieMble NPUOOPbLI UMEIOT pasHble LUMMbONKY,
COOTBETCTBYHOLLME HOMEPY YKa3aHHOW Npu 3akase Moaudmkalmu.

CooTBeTCcTBME NepeagHero wunbamka n Homepa mogudukaumm TPM151

Moaudumkauum 03, 04, 07, 09, 10 Moaudukauum 01, 05, 06, 08

MporpaMMHbIA perynarop MporpammMHbii peryasTop

L

L

MOWIHOCTR, %  PY1 P¥2 K1 MOLWLHOCTE, %  PY1 PY2

M
I:

TPM151 ViIITHIT TPM151 U]“:II

MNPOTP. WA NPOTP. LUAr

72



5 KoHcTpyKumnsa npmndopa

Pasgen npegHasHayeH AN O3HAKOMIIEHMA NOTpPebuTens C KOHCTpykuuen npubopa
TPM151.

OnucaHve cogepXuT MHpOopMaunio O KOHCTPYKTMBHBIX BapuaHTax Bbinycka npubopa,
Ha3HaYeHUN, KOHCTPYKLMUKM KOPMyca, KPENSEHNN U MOHTaXe BapnaHToB Npnbopa, BO3MOXKHOCTSX
Nno COeaMHEHUID C NEepPBUYHbIMM NpeobpasoBaTensiMU, MCTOYHUKOM MUTAHUA U BHELLUHMMWU
ycTponcTeamu u ap.

5.1 Mpnbop TPM151 nsrotaBnmBaeTca B NiacTtMaccoBOM Kopnyce, npegHa3HayeHHOM
ANA  MOHTaXka Ha BepPTUKanNbHOM MNMOCKOCTM LuUTa YnpaBneHusa anekTpoobopynoBaHUEM
(mogmndmkaumsa kopnyca 1) nnm ana HacTeHHOro MoHTaxa (moandmkauma kopnyca H).

5.2 Kopnyc (W1 wnm H) coctouMT u3 OByX 4acTen, COeaMHSIEMbIX Mexay coboun npwu
NOMOLLM YeTbIpeX BUHTOB. BHyTpu kopnyca pasMelleHbl ABe nedaTHble nnaTtbl, Ha KOTOpPbIX
pacnonararlTcs anemMeHTbl cxembl Nnpubopa. CoeanHeHne nnat gpyr ¢ 4pYrom OoCyLLeCcTBNSeTCA
NpyY NOMOLLIM NNOCKMX pa3beMHbIX Kabernen.

5.3 Kpennenune npubopa Ha wmte obecneynBaeTca AByMSA omkcaTopaMu, BXOAALNUMMY B
komnnekT noctaskn TPM151LL1.

5.4 [Ona coeguHeHus C nepBuYHbIMKM NpeobpasoBaTensmMu, UCTOYHUKOM MNUTaAHUA W
BHELLHMMM YCTpOMCTBaMM NpUBOP OCHALLEH NPUCOEOUHUTENBHLIM KINEMMHUKOM C KpenneHnem
«noA BUHT». KneMmHuK y npmbopoB LMTOBOrO KpenmeHuss HaxoguTca Ha 3adHen cTeHke. B
npubopax HaCTEHHOrO KPenseHUs KNEMMHUK pacnofioXeH Nog BEpPXHEW KPbILKOW, Npu 3TOM B
OTBEPCTUAX NOABOAA BHELUHNX CBA3EN YCTAHOBIEHbI PE3NHOBLIE YNITIOTHUTENMN.

5.5 MNabapuTHble 1 ycTaHOBOYHbIE pa3mepbl Npubopa npuseaeHsl B Mpunoxenun A.
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6 JlnueBas naHenb npubopa. UHAnKauuma v ynpasrieHue

Pasnen coaoepXuT onucaHue nuueBon naHenu npubopa, 3MeMeHTOB WHAWKAUUA U
ynpaeneHusl, pacnofioXeHHbIX Ha Hel, JaeT nonb3oBaTeno NpeacTaBlieHMe O HasHaYyeHuM
KaXkooro anemeHTa, pexnmax padoTbl npubopa n cxeme Ux nepeknoYeHus.

Ha nuueson naHenu npudopa TPM151 umetotca cnegytowme afnieMeHTbl MHOMKaUMN n
yrnpaBrieHus:
e YeTblpe UMGpPOBLIX CBETOAMOAHLIX MHAMKaTopa (LUW1...LiN4);
e 10 cBeTOAMOOOB;
e 6 KHOMOK.
BrewHun Bug nuueson naHenu npubopa TPM151 npeacraeneH Ha pucyHke 6.1.

( I—M 1 W\ MporpaMMHbiii perynsTop
:QIE e O ABAPHS
L2 ‘-’ -’ ' ’ ’ O HACTP.NA,
|2 I A st
N O BXOA2
TS CBETOANO.bI
2700 O verheka
st B Pt Bt O BPEMSI LUATA
O O O O
MOLHOCTb,%  PY1 PY2 K1 K2
LAFG|A] Y] [
L3 LELTT KHOMKMU
L " ’-’ & BbIXOZ o
| / o b |[ATIBT. cTon
((upa j|[_Temist R

PucyHok 6.1 — JluueBas naHenb npubopa

6.1 OnncaHue nHamkaumm moaudnkaummn npubopa

3aBoackue Moaudukaumm npubopa
TPM151 MOYT CyLLECTBEHHO OTMMYATLCS Apyr OT = 5 Korburypauna TPMIS (Wi He saasHo)

apyra, noaToMy Ans HuX Obinn  co3gaHbl = NapameTpel npréopa
pasnunyHble BapuvaHTbl MWMHAOMKAUUK NepeaHen =[] Ofiwme napameTpel
naHenn npubopa. lNpu co3gaHum cobCTBEHHOM 4EC BAPHEHT MHAHKALHH ind. v

KOHMrypaumm nonb3oBaTtento Heobxoanmo BbiOpaTb KaKOW-TO U3 CTaHOAPTHbIX, OMMCaHHbIX
HWXEe, BapuaHTOB MHOUKALMM U YyCTaHOBUTb €ro Homep B napametpe ind.v (gepeso "OOwme
napameTpbl npudopa").

B HacTosiwiem pasgene onucaHbl 2 OCHOBHbIX BapuaHTa WHOMKaAUUKW, OAHAaKo
nonb3oBaTeslb JOMKEH NOMHUTb, YTO peanu3oBaHo 6onbLuee Yncro.
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BapuaHT 1 uHOovkaumm npeacTtaBrieH
Ha PUCYHKe 6.2.

Mpn gaHHOM BapuaHTe MHAMKALUUK B
npudope npucyTcTeyeT 1 KaHarn,
COOTBETCTBEHHO BCA paboTa BegeTcs TONbKO
C HUM.

MapameTp ind.v = 1.

Ha U1 npubop BbIBOOUT OAHY 13
TPEX BEJTUYUH:

e BblYMCIIEHHOE B KaHare 3Ha4YeHue;
e 3HayeHue, n3MepeHHoe 1-M BXOL40M;
e 3Ha4eHue, 3AMePEHHOE 2-M BXOLOM.

CmeHy uvHanuupyemoro Ha L1

napameTpa  nofb3oBaTteflb  NPOU3BOAMT

ssoal + |

HaXaTtnem coveTaHnA KHOMOK

MporpaMMHbLIA perynsaTop

I

PY K1 K2

%
MOLUH.

L

@ ABAPUSA

@ HACTP.MUA
@ Bbiy. 3Hay.

@ BXOa 1

@ BX0A 2

©® YCTABKA

©® BPEMA LLATA

R |¥

BBOA

w. rp

<< BbIXO[,

ANbT.

nyckK
cTon

TPM151

18814

PucyHok 6.2 — BapuaHT 1 nHgukaumm

npubopa

BapuaHT 1 nugukaumm ncnonbayetca B moanukauunax npmbopa 03, 04, 07, 09 n 10.

BapuvaHT 2 vHaukauuu npegctasneH
Ha pUCYHKe 6.3.

Mpn Takom BapuaHTe WHAWKAUMKM B
npubope npucyTcTByloT 2 (Mnn OGonbLue)
KaHana.

MapameTp ind.v = 2.

[MepekntodeHne Mexgy KaHanamm

AN

OCYLLEeCTBNAEeTCA KHOoNKamMmm Nn M
Mepexon peanu3oBaH C
3aKoMbLOBbIBAHNMEM, T.€. [MpU  HaxaTuu

A
KHOMKKU Ha CaMOM BepxXHeM KaHalne

nPoOUCXoauT Mepexoqd Ha CcaMblih  HMKHUN
KaHan n Haobopor.

Pabounn kaHan wvHAUUMPYETCS Ha
ceetoanoae Bxoa 1 nnmn Bxop 2.

Ha U1 npnbop BbIBOAUT 3HA4YEeHME C
TekyLlero Bxoaa.

BapuaHT 2 vHOukauun mncnonbdyetcs
B Mogudukaunax npnbopa 01, 05, 06 n 08.

MporpamMHbINn perynsatop

© ABAPYS
® HACTP.NMA
3Haquue —I:Oonm
® BX012
® YCTABKA
PY K1 K2 — @ BPEMRLIAR
ceo o
MOLLIHOCTS, %
(o)
s IPNENIES
MOLUH.
NPOrP.LLAT
w. np | L& [eon| [
ATIbT. cTon

TPM151

\1B8: 1
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B ocrtanbHOM 3agencTBoBaHWe Monb3oBaTteneM U (QYHKUMOHMPOBAHME 3IEMEHTOB
nMUEeBON NaHenn NOeHTUYHO Ang 06oMx BapnaHTOB MHOMKALMN.
Ha U2 npnbop BbIBOOUT OQHO U3 OBYX 3HAYEHUN:
e TeKyLlen yCTaBKMu;
e BpeMeHU (B yCTaHOBIEHHbIX eAMHMLaX U3MepeHusi) C Havana wara.
CmeHy wuHgmumpyemoro Ha L2 napameTpa nonb3oBaTenb MNPOU3BOOUT HaXaTUeEM

seon| + [N

coyeTaHusi KHOMOK Mpwn BblBOAE MHAMUMPYEMOro napameTpa norb3oBaTesb
MMEeT BO3MOXHOCTb MNPOKOHTPONMPOBAaTb COOTBETCTBME  BbIBOAMMBLIX — OAHHbIX MO
UHULMMPYEMOMY cBeToamoay — «YcTaBka» unm «Bpemsa Laray.

Mo ymonyaHuio npu BkNtoYeHUn npubopa BbiBOAUTCA: Ha LIMN1 — Bxog 1, Ha UN2 —
ycTaBka.

Ha L3 npubop BbIBOAUT B NpOLIEHTaX MOLLHOCTb B KaHarne.

Ha L4 npnbop BbIBOOUT Yepes3 TOYKY HOMEP NporpaMmbl U HOMeEp Lwara.

Ecnn 3Haunmas nHgopmauma He nomellaeTcs Ha kakoMm-nnbo LI (Hanpumep, He Bce

&«
pas3p4anbl qmcna), TO 3Ha4YeHME MOXET BbITb COBUHYTO NpU HaXXaTtun KHOMKKU .

Ceetogmoabl K1 mn K2 wvHOMUMPYIOT COCTOAHME AOUCKPeTHbIXx B3 (ceeTaTtcsa, ecnu
BbixoaHble aneMeHTbl HAXOAATCA B COCTOSIHUM «3aMKHYTO» ), NPU UCMOJb30BaHUM aHANoroBbIX
B3 ceeToamnoabl He 3aenCTBYOTCS.

Csetoguoabl PY1 n PY2 nHOMUMPYIOT, 4TO KaHan HaxoOUTCA B COCTOSIHUM PYYHOro
ynpaeneHusi. MwuranHne PY o0603HayaeT py4yHOe ynpaBrieHMe MOLLHOCTbIO, MOCTOAHHOE
cBeyeHne PY — ycTaBkow.

Ceetogumon Asapusi MOCTOSHHO CBETUTCS NPU KpUTMYECcKon aBapum (06pbiB gaTyumka,
neperpes U1 T.M.), MUraeT — Npu HEKPUTUYECKON.

Ceetoguog Hactp. NMAL roput npu BkntoveHun pexuma AHP.

6.2 PyHKUMOHaNbHbIE Ha3HA4YeHUA KHOMOK U UX COYeTaHUN B paboyem pexnme

Peanusauus npnbopa TPM151 npegocraBnseT NonbL3oBaTENO LWMPOKNE BO3MOXHOCTU
Ansa ynpasneHns yHKLMOHMpOBaHnem npubopa.

n¥cK
o <9 (HaxaTb M yaepxmBatb 2 — 3 cek) — 3anyck/octaHoBka lMporpammel. Nepexon n3
coctosiHua CTOI (STOP) B coctosiHne PABOTA (RUN) n o6paTtHo;
A N/
o ANlvmm™M| - Bbibop napametpa Ha LIN1;
A N/
o IN TV BkrntoyeHue/BbiknioyeHe aBToMaTUYeCKoM CMeHbl KaHaroB;
N/
O + [V Bbibop napameTpa, niamumpyemoro Ha LIN2;
)
e EIE - CpBur okHa oTobpaxeHusa Aonst npocMoTpa MHopMaLmm, He NOMECTUBLLENCS
Ha uMdPOBLIX HANKaATOPAaX; Npun aBapun — otobpaxeHue Ha LIN2 kopa aBapuu;
n¥cK
O * oron] _ Mepexon B pexum Boibopa Mporpammebl u Wara (pexum SEL);
TR Ll
o M con]  — nepexon B pexum "GbICTporo” NnporpaMMmnpoBaHns;
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A

S
o wmm T - [Mepexopn B pexwum NMporpammupoBaHus;

+ — lNepexon B pexxum AsToHacTpounkn NMUNO-perynatopos;
+ — [lNepexoa B pexum KOCTUpPOBKY;

- Bbixog w3 BcnomoraTenbHbIX PeXuMOoB; OTKIIHOYEeHME aBapUNHON
curHanunsaumm, nepexoq u3 pexvnva ABAPUNA 8 CTOIT;

+|aumul+ﬁ

° ANGT.

HEK

— [lepexon B pexum Py4HOro ynpaeneHusi yctaBkoOW W

obpaTHO;
« . v
. + T v — lNepexon B pexuMm Py4yHOro ynpaeneHus BbIXOOHbLIM

curHanom perynstopa (MOLLHOCTb0) 1 06paTHO;

+ [A], + [
o I ( ) — V3meHeHune 3HavyeHna napameTpa (BbIXOAHOro curHana unm

yCTaBKW) B pexxume Py4HOro ynpaBneHus;

n¥cK
S
| cron — lMpuHyantenbHasa nepesarpyska npubopa;
o] + (22
con] — [Mepexop B coctosHme MAY3A (13 coctoaHms PABOTA) n o6paTHo.
war| [
MpumeyaHue - NMopsagok HaxXaTUsa KHOMOK BaXkeH. Haxkatne komGuMHaumm KHOMOK n
BBOA
nogpasymeBaeT, 4YTO CHayana HaXuMaeTCs KHomMka , 3aTem, npu ee yaepxaHum,
N/
Haxumaetcs kHornka Y

6.3 CocTtosiHMA npubopa n nx nHamkKaums

Mpnbop MOXEeT HaXoaUTbLCS B OAHOM M3 CeayHoLNX COCTOAHNNA.

e PABOTA: B 3TOM COCTOSIHMM NPOU3BOANTCA BbiNOSIHEHNE [1porpaMmbl TEXHOMOrA.

e [1AY3A: B 3TOM COCTOSIHUWN perynmpoBaHMe NpoaosrHkKaeTcs, HO «3aMOpaXKMBalOTCA» BCe
ANHaMN4YecKne U3MeHeHUs: npekpallaeTcs otcydeT BpeMeHun [lporpammbl TexHonora u
nameHeHne YcrtaBku. [locrne nNoBTOpHOro crapta xoa [Nporpammbl BO30OHOBNSAETCSA C
npepBaHHoro mecrta. CoctosiHue [MTAY3A MOXHO MCnonb3oBaTb AN WCKYCCTBEHHOrO
npognexHuna MNMporpammbl TeEXHoora.

e KOHEL, MNMPOIMPAMMbI: B aTO coctoaHue npubop nonagaeT nocne 3aBepLleHus
BbINOMNHEHUs MNporpamMmmbl TEXHOSOra.

e CTOIl: B 3aTOM cocTosiHUM HK oaHa [Mporpamma TexHosiora He BbinonHsetcs. [pu atom
BO3MOXHO UIM OTKIMOYeHNe BbIXOOHbIX YCTPOMUCTB, U nogaepxaHue (OUKCUpOBaHHOMO
3Ha4YeHMsT MOLLHOCTU Ha WICNOMHUTENbHBLIX MexaHu3max, WU perynvpoBaHuve Mo
3agaHHon YctaBke. [lapameTtpbl, onucbiBalowme coctoaHne CTOIlN, 3apatotca
nonb3oBaTenem (cM. pasgen 3).

e ABAPUA: B 3TO cocTosiHMe npubop nepexoamT npu BO3HWMKHOBEHUM aBapUNHON
cutyaumn. B 9TOM COCTOSIHMM Takke BO3MOXHO noaaepxaHne (UKCUpPOBaAHHOIO
3HaveHus mowHocTn Ha UM (cm. pasgen 3).
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MoapobHo o coctosHnun ABAPUA n Bupax asapui cm. n. 13.7.
Cxema nepekrnoyeHnst CoctosiHMi npnbopa npusegeHa Ha pucyHke 6.4.

Haxatb
W ynepxuearb

2-3 cex
N\
PABOTA o
nyck
KOHEL I'IPOI’PAMMbq -

Erd J Ha)KETb

ABAPUNA
C CUrHanusaumen

M

ABAPUA
6e3 curHan13aimn

F =) | @ Aasapus
J L

BETN

BbIXOA BbIXOf,

nycK

BO3BpAT, €C/N
ABAPUS
He ycTpaHeHa

cron

Mepexop B COCTOSHME,

npealwecTBoBaBllee  |============

nynepxumsatb ABAPUU
2-3 cex

PucyHok 6.4 — Cxema nepekno4eHnss COCTOSSHMK npubopa

B kaxgom cocTosHuM,

coobLeHue.

kpome PABOTA,

Ha LW2 BbIBOOUTCA COOTBETCTBYHOLLEE

Cnurcok BO3MOXHbIX COOOLLIEHUI NpuBoaANTCSA B Tabnuue 6.1.

Tabnuua 6.1 - UHankaumua coctosHua npubopa

Coob6uweHue Ha LIN2

CocTtosiHue npubopa

OnucaHue cocTosiHMA Npudopa

END («End») KOHEL, NMPOIPAMMbI | OctaHoBKa nocne BbINOMHEHNS
[Mporpammbl

STOP («5toP») cTon OcTaHoBKa BbINonHeHus MNMporpammebl

RUN.P («rilinP») NAY3A May3sa npu BbiNnonHeHun MNporpammel

FAIL («FRCL») ABAPVIS ABapusi

6.4 Pexxnmbl npnbopa n obas cxema ux nepeknoYeHus

Ha pucyHke 6.5 npegcrtaBneHa obuwias cxema nepeknoyveHns pexnmoB npubopa.
Cxema akueHTUpyeT BHMMaHME MONb30BaTeNs Ha OTMIMYMAX, COOTBETCTBYHOLLMX BapuaHTam
ncnonHeHusa npnbopa (MoagnurkaLmam) n UCNosib3yeMbliM B HUX BapuaHTam UHAMKaUUK.

Ha cxeme npuBefeHbl HasHa4yeHUs1 KHOMOK U ux koMbuHaumi B Pabouyem pexunme.
[eTanbHoe onncaHve nHOMKaumm u ynpasrneHus B pexmmax «bbicTporo» nporpamMmmupoBaHus,
MporpammupoBanus, Kanubposkn BxogmoB, ABToHacTpowku [MU[O-perynatopoB m Py4yHoro
yrpaBrieHns JaHO B COOTBETCTBYOLLMX pasgenax P3.
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lOcTmposka

Buibop
Mporpammsbl 1 LWara
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]
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=
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nyck
cTon
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ANbT.

bl TEXHOJIOra

o CpBur okHa 0TOOpaxeHus
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BapuaHT nHaukaumm 2

nyck
cTon

e BbiGop napameTpa, UHANLY

3HaueHue ¢ Boluncnutens)

(n3mepeHHoe 3HaueHue Bxopa 1, Bxopa 2 unu

nycK

suixon | + ron

-

e [lepexon B COCTOsIHME
MAY3A

e Bo3Bpar 13 cocTosiHug
MAY3A B coct. PABOTA

AN ||[ARlY
upyemoro Ha LA 1 | | Bbibop karana | | Q&Eﬁﬁ‘)ﬁa‘%m.
AN UHpykauumn nepexnioyeHns
Ha LUN1...UN3 KaHanoB
ss0n | + | YnpasneHue npuGopom
B cocTosiHum ABAPUA
e Bbibop napametpa
A9 MHAMKaumun Ha LIN2 « MpocmoTp
(yctaBka unu Bpems aner. ML ———
OT Havana wara) aBapum RNy

~,

_______________ I |

. 4

5| [ [REEREE
MporpaMMm1poBaHme "BbicTpoe”
MporpaMM1pOBaHHe

PucyHok 6.5 — Cxema nepekno4yeH1sa pexmumoB
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7 Mepbl 6e3onacHoCTHU

Pasgen cogepXxuTt mHopmaumio O COOTBETCTBUM npubopa no cnocoby 3awmTtbl OT
NMOpaXeHNsa SNEeKTPUYECKMM TOKOM Kraccy HOPMAaTUBHbIX [OOKYMEHTOB, HeobxoaMmocTu
cobnogeHna ctaHgapTHbIX TpeboBaHM Npu aKcnnyaTaunm, TEXHUYECKOM OOCIYyXMBAHUN U
NOBEPOYHBIX MEPOMPUATUSAX.

7.1 To cnocoby 3awuTbl OT MOPaXeHUs 3NeKTpUYecknm Tokom npubop TPM151
cootseTcTByeT knaccy 0 no FOCT 12.2.007.0-75.

7.2 Tlpwn akcnnyaTauuMum, TexXHUYEecKoM obcnyxmBaHum U noBepke Heobxoanmmo
cobnogate TpeboBanmsa [OCT 12.3.019-80, «[llpaBun akcnnyataumm 3nNeKTPOYyCTaHOBOK
notpedbutenen» wn «lpaBun oOxpaHbl Tpyda MpyM  3JKCnayaTauuMm  9NeKTpoyCTaHOBOK
notpebutenen».

7.3 Ha OTKpbITbIX KOHTaKkTax kKnemmHuka npubopa TPM151 npm akcnnyatauyum
NPUCYTCTBYET HanpsixeHue BenuunHon o 250 B, onacHoe Anga YenosBevyeckon XusHu. Jliobble
nogkmnoyeHnst K npmbopy n paboTbl MO €ro TeXHUYEeCKOMY OOCNyXMBaHUIO MNPON3BOLATCA
TONbKO MPY OTKMIOYEHHOM NMUTaHUN Npnbopa U UCNOSNTHUTENBHbLIX MEXAHN3MOB.

7.4 He ponyckaeTcs nonagaHue Bnarn Ha KOHTaKTbl BbIXOAHOMO pa3bema U BHyTPEHHuE
anekTpoanemeHTbl npubopa TPM151. 3anpelwlaeTtcsa ncnonb3oBaHne npmbopa B arpecCuBHbIX
cpefax c cogepxaHmem B aTMocdepe KACNOT, Wwenoyen, macen u T. n.

7.5 TlogknioveHue, perynupoBka K TexobcnyxuBaHue npubopa TPM151 [OmKHbI
NPON3BOAMUTLCHA TOJSIbKO KBaNUUUMPOBAHHBIMKU CrleunanmctaMmn, U3yyYmBLUMMMK HacTosiLee
PYKOBOZCTBO MO 9KCMyaTaumn.
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8 MoHTax 1 noakno4yeHue npubopa
B pasgene onucbiBaloTCA MOHTaX, KpenneHue n nogkniyeHme npudopa TPM151.

BHumaHue! [lepeng MoHTaXoM pekomMeHAyeTCa MpoM3BECTM KOHurypmpoBaHue npubopa
yepe3s K nnun ¢ nepegHen naHenn npubopa.

8.1 MoHTax npmbopa B Kopnyce HacTteHHoro kpenneHus (TPM151-H)

8.1.1 MNMoaroToBka Nocago4YHOro MecTa B LwKadyy ynpaBneHus

OcyulectBnserca noarotoBka MNOCAA0MHOTO MecTa B WKady YynpaeneHus Ons
yCTaHOBKM Npubopa B COOTBETCTBMM C pa3Mmepamu, npueeaeHHbIM1 B MpunoxeHun A.

KoHCcTpykuusa wkadpa ynpaBneHus p[omkHa obecnevvBaTb 3awmty npubopa oT
nonagaHusi B Hero Bnaru, rpsiav 1 NOCTOPOHHUX NPeaMETOB.

8.1.2 YcTtaHoBKa npnbopa Ha BepTMKanbHY CTEHKY B LLKady ynpaBneHus

MocnepoBaTenbHOCTb YycTaHoBKM npubopa TPM151 cnegytowas.

1 KpoHwTenH 3akpennsercs Tpemsi BUHTamm M4 Ha noBepxHOCTU, NnpeaHa3Ha4YeHHON
Ansa yctaHoBku npubopa (cMm. MNMpunoxeHne A n pucyHke 8.1, a).

MpumeyaHue - BUHTLI A8 KpenneHnst KPoHLWTENHa He BXOAAT B KOMMIEKT NOCTaBKW.

2 KpenexHbln yronok Ha 3agHen cTteHke npubopa 3auennseTcs 3a BEPXHIO KPOMKY
KpoHLTeNHa (pucyHke 8.1, 6).

3 Mpubop npukpennaeTca K KPOHWTEWHYy BMHTOM M4x35 13 KOMNNekTa mnocTaBKu
(pucyHke 8.1, B).

81



PucyHok 8.1 — YctaHoBKa npubopa PucyHok 8.2 — YcTtaHoBKa npubopa
HaCTEHHOro KpenneHus LMTOBOrO KpensfeHus

8.2 MoHTax npubopa B Kopnyce LWMTOBOro KpenmeHus

8.2.1 NogroTtoBka NocagoyHOro MecTa Ha LWWTe yrnpaBreHus

OcyuwlectBnsaerca noaroToBka MOCaJOMHOrO MecTa Ha WuTe yrnpasneHus Ons
ycTaHoBku npubopa TPM151 B cooTBeTCTBUM C pa3mepamun, npusedeHHbIMU B MprnoxeHnn
A.

KoHCTpykuma wuta ynpaBneHus JdorkHa obecneunBatb 3awmty npubopa ot
nonagaHvsi B Hero Bnaru, rpsian U NOCTOPOHHUX NPeaMETOB.

MNpu pasmelweHun npubopa cnegyetr MOMHUTb, YTO MNPWU IKCNyaTauuum OTKPbITble
KOHTaKTbl KIEeMM HaxoddTCA nof HanpshkeHWeMm, OnacHbiM [Afs YeroBEeYECKOW XKU3HMW.

MosTomMy [OCTyn BHYTPb LUMTA YNpaBreHust paspelleH TOSMbKo KBanudguumpoBaHHbIM
cneumanucTam.

8.2.2 YcTtaHoBKa npubopa B WUT ynpaBrieHus

MocnepoBaTenbHOCTb YycTaHoBKM npubopa TPM151 cnegytowas.

1 lMpnbop BCTaBnseTca B chneuynanbHO MNOArOTOBSIEHHOE OTBEPCTME Ha NULEBON
naHenu wuta (cMm. MNMpunoxeHne A n pucyHke 8.2, a).

2 dukcaTopbl N3 KOMMNSIEKTA NOCTaBKM BCTABMSATCA B OTBEPCTUSA HA BOKOBbLIX CTEHKax
npubopa (pucyHke 8.2, 6).

3 BuHTbl M4x35 c ycunvem 3aBopayMBaloTCHa B OTBEPCTUSA KaxOoro pukcatopa Tak,
4YTO6bI NPUBOP BbIN NIOTHO NpMXKaT K NULEBOM NAHENN WKUTA.
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8.3 MoHTax BHeLWWHUX cBA3en

8.3.1 O6bwue TpeboBaHuUA

Mpn MoHTaxe pekomeHayeTcs cobnogaTth cnegyowme TpeboBaHus.

8.3.1.1 lutaHne npubopa TPM151 pekomeHayeTCca NpPOU3BOANTb OT MUCTOYHUKA, HE
CBSI3aHHOrO HENOCPeACTBEHHO C NMUTAHMEM MOLLHOIMO CuroBoro obopyaoBaHusi. Bo BHeLLHeWN
uenun cnegyeTt yCcTaHOBUTH BbIKMOYaTENb NUTaHUA, obecneunBarowmim oTknoYeHne npubopa
OT CeTU 1 NnaBkne npegoxpaHntenn Ha Tok 1,0 A.

[MuTaHne Kaknx-nmbo yCTPOMCTB OT CETEBbLIX KOHTAKTOB Npmbopa 3anpeLuaeTcs.

8.3.1.2 CxeMbl NOAKMOYEHNSA OATYNMKOB M MCMNOSTHUTENbHbBIX YCTPOUCTB K npubopam
pasnuyHbIX Mogudukaumin npmueedeHsl B [punoxeHun b. lNMapameTpbl NMHUKM coeuHeHUs
npubopa ¢ gat4ymkom npmeeneHsl B Tabnuue 8.1.

Tabnuua 8.1 - NMNapameTpbl NIMHUM CBA3U NpUbOpPa C AaTynKamm

Twvn paTymka AnvHa nuHun, ConpoTuBnexHue UcnonHeHue nuHunm
He bonee JNIUHUN, He Gonee
TpexnpoBogHas,
TepmonpeobpasoBaTerb PEXNPOBOA
100 m 15,0 Om npoBoja paBHOW AJSIMHbI
CONPOTMBNEHMUS
N ceyeHuns
TepMoanekTpoaHbIn
Tepmonapa 20 m 100 Om kabenb

(koMreHcaunoHHbIN)

YHUMUMPOBAHHLIN

CUrHan NoCToAHHOro 100 m 100 Om [ByxnpoBogHas
TOKa

YHUOMLUNPOBAHHbLIN

curHan nocTosiHHOro 100 m 5,0 Om [ByxnpoBogHas
HaNpsHKeHUs

8.3.2 Yka3aHus N0 MOHTaxy

PekomeHgauumn no opraHMsaumm MOHTaxa crnegyroLme.

8.3.2.1 logrotoBka kabenen ana coeauvHeHus npubopa TPM151 ¢ pgatumkamp,
NCNOJSTHUTESTbHBIMW MeXaHU3MaMn N BHELUHUMW YCTPOMCTBaMU, UCTOYHUKOM nuTaHus u RS-
485. [na obecnevyeHnss HaOEXHOCTU JNEKTPUYECKUX COEAMHEHUM pekoMeHayeTcs
nucnonb3oBatb Kabenu ¢ MegHbIMKM MHOrOMPOBOMOYHBIMU XUNamMu, KOHUbI KOTOPbIX nepen
noaknovyeHMeMm criegyet TWaTenbHO 3a4ucTutb M obnyauTb. 3auncTKy Kun kKabenen
HeobXo4MMO BbLINOMHATL C  TakMM pacyeToM, YTOObl WX OrOfieHHble KOHLUblI nocre
noakntoveHns K npnbopy He BbICTynanu 3a npeaenbl KNeMMHUKa.

CeueHue xun kabenen He OOmMKHO npeBbiwaTth 0,75 KB.MM.

8.3.2.2 lpu npoknagke kabenenm crnegyet BblAENUTb NIMHMM CBA3WU, COEAMHANOLLME
npubop C gartyMkamn, B CaMOCTOSITENbHYIO Tpaccy (MM HEeCKONbKO Tpacc), pacnonarasi ee
(Mnn nx) oTAENbHO OT CMIOBbIX Kabernen, a Takke OT kabenewn, co3aalLWmnX BbICOKOHYACTOTHbIE
N UMNYNbCHbIE NOMEXMW.

Ana 3awmtbl BXOAHbLIX YCTPOMCTB npubopa TPM151 oT BNnAHMS NPOMbILWNEHHbIX
9NEKTPOMarHUTHbIX NOMEX NMHUM CBA3W npubopa ¢ gaTdynkamu crnefyeT akpaHupoBaTtb. B
KayecTBe 3KpaHOB MOryT ObITb MCNONb30BaHbl Kak cneuunanbHble kabenu ¢ aKpaHUpyoLWnMMm
onneTkamu, Tak 1 3a3eMreHHble cTanbHble TPYyObl NoaxoasLero guameTpa.

Mpn MCNONb30BaHUN SKPAHUPOBAHHbLIX Kabenen MakCUManbHbIA  3alUTHBIN AdhdekT
AOCTUraeTcs npu COeAMHEHUN KX JKPaHOB C obLen TO4korM cxembl npubopa (KOHTaKThbI
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27...29, 42...44) OpgHako B 3TOM cny4ae HeobxoauMMo ybeamuTbCs, YTO 3KpaHupyloLme
OnneTkM Kabenew Ha NPOTSXKEHUN BCEW TPacCbl HaAEXHO U30MMPOBaHbl OT MEeTanIM4yecknx
3a3eMIieHHbIX KOHCTpyKuui. Ecnu ykasaHHOe ycrnoBue, NO KakMM-nubo npuymHam, He
BbINOSTHAETCA, TO 3KpaHbl kabenen cnegyeT NOAKMIOYUTL K 3a3€MMEHHOMY KOHTakTy B LiMTe
ynpaBneHus.

BHUMAHUE! CoeanHeHne obuien To4kM cxembl npubopa € 3a3eMSIEHHbIMU YacTaAMU
METanfoOKOHCTPYKUMIA 3anpeLyaeTcs.

BHUMAHUE! [Mpn opraHu3aumm 3asemneHus cnenyet wusberatb NOLKMAYEHUS TUHUK
3a3eMJIeHNS B HECKOSbKMX TOYKax, T.K. B 3TOM Cfy4Yae BO3MOXHO 0Opa3oBaHWE 3aMKHYTbIX
KOHTYpPOB, B KOTOPbIX ByayT HABOOUTLCS MNOMEXM.

Pabouune cnam Tepmonap OOMKHbI OblTb SNEKTPUYECKM M30NMPOBAHbI APYr OT Apyra u
OT BHeLLHero obopyaoBaHuS.

8.4 NopgknioveHne npubopa

8.4.1 OGwume ykasaHus
MoaknioveHue npubopa TPM151 cnegyeT BbINOAHATL MO COOTBETCTBYIOLUMM CXEMaM,
npuBegeHHblM B [lpunoxeHun B, cobniogas npu  3TOM  U3MOXEHHYKD  HWXE
nocnegoBaTenbHOCTb AENCTBUN.
e [lponssoanTtca nogkntodeHne npmbopa TPM151 K ucnonHUMTENbHBIM MexaHu3Mam U
BHELLUHUM YCTPONCTBAM, a Takke K UCTOYHUKY NUTAHWUS.
e [logkntovaloTca NUHUN CBA3M «NPUBOP — JaT4YnKM» K NEPBUYHBIM NpeobpasoBaTensam.
e [logkno4valrTcsa NUHUK CBA3KN «Npnbop — gaTtymkmy K Bxogam npudopa TPM151.
e [logkntoyvatoTca NuHUKM nHTepdenca RS-485*.
* MogkntodeHne nuHun nHtepdenca RS-485 HeobxoamMmo Npon3BoanTb TOMBKO B TOM
crniydyae, ecnu nonb3oBaTtenb NMaHUpyeT KoHdurypmpoBaHme npubopa c [1K,
pernctpauuio gaHHbix Ha MK unu ceasmn npubopa ¢ gpyrumu npubopamm no ceTu.

BHUMAHMUE!

1. KnemmHble coeguHutenu npubopa TPM151, npeaHasHayeHHble And NOAKMOYEHUST CeTU
MATaHUS W BHELUHEro CcunoBoro o6opyaoBaHWs, paccyYMTaHbl Ha MaKCuManbHoe
HanpsbkeHne 250 B. Bo nsbexaHme anekTtpudeckoro npodbos nnum nepekpbitus n3onsaumm
NOOKIIOMEHME K KOHTakTam npubopa WCTOYHMKOB HaMNpPshKEeHUs, MpeBbILALLMX
yKaszaHHOe 3Ha4eHwue, 3anpeLlaeTcs.

2. Ona 3awuTbl BXogHbIX uenen npubopa TPM151 oT BO3MOXHOro npobos 3apsgamu
CTaTMYECKOro 3MeKTPUYeCcTBa, HAKOMMEHHOro Ha NUHUSAX CBA3M «Npubop — AaTynkmy,
nepeq NOAKMYEHNEM K KNeMMHUKY npubopa mnx xunbl cnegyeT Ha 1...2 ¢ coeanHnTb C
BMHTOM 3a3eMJIeHNs WmTa.

8.4.2 Noakno4vyeHne BHELWHUX YCTPOUCTB ynpaBreHus

Llenn BbIXxogHbIX 3NMEMEHTOB, KaK AUCKPETHbIX, TaK W aHaroroBblX, WMEKT
ranibBaHMYECKY0 M30MSLMI0 OT cxeMbl npubopa. WckniodeHne coctaBnsdeT BbIxod «T» Ans
yrnpaBneHns BHELWHUM TBEpAOTEfNbHbIM pene. B aTom crnyyae ranbBaHUYECKYO M30MSAUMIO
obecneumBaeT camo TBEPAOTENBHOE pene.
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8.4.2.1 NodknroyeHue Hacpy3ku k B3 muna «mpaH3ucmopHasi onmonapa» («K»)

TpaH3ucTopHas onrtonapa
npumeHseTcs, Kak npasuno, ans _Ba1
yrpasrieHus HW3KOBOJSIbTHbBIM 62 _— 4 o —U,
3NEeKTPOMarHUTHbIM UM TBEpAOTENbHbLIM N~ 5 )
pene (go 50 B noct. ToKa).

Cxema nogkntoyeHus ansa BO Tuna P1 EEZ VD1

«K» npuBegeHa Ha pucyHke 8.3. o +Up
PucyHok 8.3 — Cxema noaknioyeHus

Harpy3ku K B9 Tuna «TpaH3anctopHas
napa»

NMpumeyaHne - Bo u3bexaHue BbIxoga W3 CTPOS TpaH3UcTopa M3-3a OOMbLIOrO TOKa
caMounHAayKuuKn, napannensHo obmMoTke pene yctaHaBnmBaetcs guogd VD1, paccyntaHHbIn Ha
ToK 1 A n HanpsibkeHue 100 B.

8.4.2.2 [lodknroyeHue Hacpy3ku k B3 muna «cumucmopHasi onmonapa» («C»)

OnTocMMmucTop BKMOYaeTcss B UeMb  ynNpaBneHWs MOLLHOMo CcumMucTopa 4epes
orpaHunymBatowmn pesumctop R1 (cxema nogkntoveHus ana BO tmna «C» npuBegeHa Ha
pucyHke 8.4). 3HayeHve ConpOTUBNEHUSA pe3ncTopa onpeaenseT BennyMHa Toka ynpasrieHUs
cumucTopa.

OnToCMMUCTOP MOXET Takke YnpaBnsaTb Napon BCTPEYHO-NapannesibHO BKMHOYEHHbIX
TnpuctopoB VS1 n VS2 (pucyHke 8.5). [na npepotBpalleHns npobos TUMPUCTOPOB U3-3a
BbICOKOBOJIbTHbBIX CKAYKOB HaMpsbKeHUs B CETU K MX BbIBO4AM PEKOMEHOyeTCs NOoAKMYaTb
GunbTpytowyto RC Lienoyky (R2C1).

— odam
R1
B31 47 680

B 0 1:(6308 € Ky
I:‘Harp. -
N .
@ N
PucyHok 8.4 — Cxema noagknrioyeHus PucyHok 8.5 — Cxema noakntoyeHus
Harpy3ku K B3 Tuna «Ontocumucrop» Harpy3ku K B3 Tuna «Ontocumucrop»

ABYX TUPUCTOPOB, NOAKMIOYEHHbIX
BCTpe4YHOo-napannenbHo

8.4.2.3 NoOknroyeHue Hazpy3ku kK B3 muna «anekmpoma2HumHoe persne» («P»)
Ha «knemmbl npubopa BbiBeAeHbl CyxXWe KOHTaKThbl !

L

ONEeKTPOMarHWTHOro  pene, K  KOTOPOMY  MOAKMOYaoT J :“‘ﬂ“i'; 2
KOMMYTUPYEMYIO Harpysky. MakcumanbHO KOMMYTUPYEMbIii TOK | HAOR A =
Buwop ¥ 3 —e= *

anekTpomarHuTHoro pene — 4A npu 230B 50y, cos¢>0,4 x

PucyHok 8.6
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8.4.2.4 NMNodknroyeHue Hazpy3ku k B3O onsi ynpaeneHuss meepdomersnibHbIM perie

(«T»)

BbixogHon anemeHT «T» BblgaeT B31 |
HanpshkeHve ot 4 go 6 B ana ynpasneHus 3
BHELWHUM TBepaoTenbHblM pene. Cxema Rorp P
NOOKMIOYEHNS MpPEACTaBreHa Ha pPUCYHKe +6 B =—— 4 TBepaoTenbHoe
8.7.

y ene
[aHHbIn  TMN  BbLIXOOAHOIO 3fieMeHTa He S 4= P
OCHalleH BHYTPEHHEN rasibBaHN4YeCcKon
nsonsaumen.  [anbBaHMYECKYD  pPa3BsA3KY
npuGopa " NOAKITIOYEHHOrO PucyHok 8.7 — Cxema noakntoyeHus

NCMNONMHUTENbLHOIo MexaHuama obecneunsaeT
camo TBepAoTenbLHOe perne.

Harpy3ku K B3 Tuna «TBepaoTtenbHoe
pene»

BHYTpM BbIXOOHOro 9nemeHTa YCTaHOBMEH OrpaHuyuTEnbHbIA  pe3nctop  Rop
HomuHanom 100 Owm.

8.4.2.5 NodknroyeHue Hacpy3ku k B3 muna «LAIT 4...20 MA» («A»)

Ons

NnCcnoJib3yeTcd BHELLUHUW UCTOYHUK NMUTaAHUA

pabotbl LUAM 4..20 ™mA B31

nocTosiHHoro Toka (ons B31 cm. pucyHok 3

8.8), HOMUHanbHOE 3HaYeHne HamnpsHKeHUs LIAM 4 2 +U,

koToporo Un paccunTbiBaeTcs CreayroLwmm 4...20 MA

o6pasom: Y ey, e
]

roe

Un.min < Un < Un.max ;
Un.min=10B +0,02A *RH;
Un.max = Un.min + 2,5 B,

I;"orp Ry

PucyHok 8.8 — Cxema noakrnoyYeHUs Harpy3ku
kK B9 Tnna «LUAM 4...20 mA»

Un — HOMUHanNbHOE HanpsXeHne UCTOYHUKa NuTaHus, B;

Un.min — MMHMManNbHO JOMNYCTUMOE HanpsaXXeHWe UCTOYHUKA NuTaHus, B;
Un.max — MakcumaribHO JOMyCTMMOe HanpskeHue UCTOYHUKa nuTaHus, B;
RH — conpoTtueneHne Harpy3sku LLATT, Om.

Ecnu no kakon-nmbo npunynHe HanpspkeHne nctodHunka nutanus LLAT, Haxoasuweroca B
pacnopsbkeHMM  nonb3oBaTens, npeBblllaeT  pacyeTHoe  3HadYeHMe  Un.max, 7O
nocrnegoBaTenlbHO C  Harpy3kon HeobXogMMO BKMOYUTL  OrpaHUYMTENbHbBIA  PE3NCTOP,
conpoTuBneHne KoToporo Rorp paccuntbiBaeTcs no oopmynam:

roe

Rorp.min < Rorp < Rorp.max;

Rorp.min = (Un - Un.max) * 10% / | yanmax

Rorp.max = (Un - Un.min) * 10% / | an max

Rorp.HOM — HOMUHaNbHOE 3HAYEHME OrPaAHNYNTENBHOIO peauctopa, KOm;
Rorp.min — MUHMManbHO AOMNYCTMMOE 3HA4YeHWEe OrpaHNYMTENbHOrO Pes3ncTopa,
KOMm;

Rorp.max — makcumanbHO OMYyCTUMOE 3HaYeHne OrpaHnYUTENBHOrO pes3ncTopa,
KOMm;

[LAn.max — MakcMManbHbI BbiXxogHoU Tok LIAT, MA;

BHUMAHUWE! HanpsaxeHune nctodHnka nutanmna LA He gomkHo npesbiwaTts 36 B.
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8.4.2.6 NodknroyeHue Haecpy3ku k B3 muna «LJAIT 0...10 B» («Y»)

,D,J'Iﬂ pa6OTbI LI,AI'I 0...10 B TPM151
ncnonb3yeTcd BHELLUHUMA WCTOYHUK MUTaHUSA

NMOCTOSAHHOrO TOKa (Cxema MOAKMYeHnsa ang — 3 o +Up,

BO tvna «¥Y» npuBegeHa Ha pucyHke 8.9), LIAT ay

HOMUWHarbHOE 3HaveHue HanpsXXeHus 0...10 B ﬂRu @ 15...328B
koToporo Un Haxoautca B AnanasoHe 15...32 — 9 ¢ — -,

B. ConpoTtuneneHue Harpysku RH, ]

noaknoyaemon k LIAT, #omkHO OblTb He PucyHok 8.9 — Cxema nogKnioveHus
meHee 2 kKOm. Harpy3sku k B3 tuna «LAMN 0...10 B»

BHUMAHME! HanpsikeHne nctodHuka nutanus LIAM He gormkHoO npesbiwaTth 36 B.

8.4.3 NoaknioyeHue faTynKoB
Cxema nogknoyeHus patymkoB K npubopy TPM151 npueBegeHa Ha pucyHke B.1 B
MpunoxeHun b.

8.4.3.1 lModknroyeHue mepmonpeobpaszosamersieli conpomuesieHus!

Ons TPM151 ncnosb3yeTcs TpexnpoBoaHas cxema noaKntoYeHus
TepmonpeobpasoBatenen conpotmeneHus. lNpu Takon cxeme K ogHomy u3 BbiBogoB TC
NOOKIYaTCA OQHOBPEMEHHO ABa NPOBOAA, COEOMHSAIOWMX ero ¢ npubopom, a K apyromy
BbIBOAY — TPETUN coeanHUTerbHbIN npoBog (cMm. MNpunoxenune b, pucyHkun b.1, 6.4).

BHUMAHMUE! ConpoTuBneHus Bcex Tpex CoeanHUTENbHbIX NMPOBOAOB AOMKHbI ObiTb PaBHbI.
[nsa aToro uMcnonb3yrTCA OAMHAKOBble NPoOBOLa paBHOWM AnvHbL. B npoTuBHOM cny4dae
pesynbTaTbl U3MEPEHUIA MOTYT BbITb HETOYHBLIMU.

NMpumeyaHme - Tarke MOXHO nogknodate TC nNo ABYXNPOBOAHOW cxeme (Hanpumep, C
Lenblo MCMONb30BaHUA YXe MMeKLWUXca Ha obbekte nuHum ceasu). OgHako, npy 3ToM
OTCYTCTBYET KOMMEHCauusi CONPOTUBMEHNS COEAMHUTENbHbIX MPOBOAOB, U MO3TOMY MOXET
HabnaaTbCs HeKoTopas 3aBMCMMOCTb MOKasaHun npubopa OT konebaHuh TemnepaTypbl
nposoaoB. [Mpy ncnonb3oBaHMM ABYXNPOBOAHOM CXEMbl MpU nNoarotoBke npubopa k pabote
HeoBXoaMMO BbINOMNHATL AENCTBUSA, YKa3aHHble B [Mpunoxexun .

8.4.3.2 ModknroyeHue mepmoasiekmpuyeckux npeobpazoeameneli (mepmonap)

8.4.3.2.1 MNopgkntoyeHne Tepmonap K npudopy Npon3BoAMUTCS C NOMOLLBIO CneLmanbHbIX
KOMMNEHCALNOHHbIX (TEPMO3MNEKTPOAHbIX) NPOBOAOB, U3rOTOBIIEHHbIX M3 TEX Xe MaTepuarnos,
4yTo W Tepmonapa. [onyckaetcsa Takke WCNONb3oBaTb MNpPoBOAa M3 MeTannoB C
TEPMOSNEKTPUHECKUMN XapaKTepucTukamu, Kotopble B AuanasoHe Temnepatyp 0...100 °C
aHanorn4yHbl xapakTepuctTmkam mMatepuarnoB 3NeKTPo4O0B TepMonapsbl.

8.4.3.2.2 lMpn coeanHeHNn KOMMNEHCALNOHHbLIX NPOBOAOB C TepMonapon u npubopom
AOSMKHa cobrnogaTbCsa NONAPHOCTL (CM. cxemy nogkntoveHus, MNMpunoxenue b, pucyHkn b.1,
B.5).

BHumaHue! lNpu HapylleHun BbileyKa3aHHbIX YCNoBUK MpU U3MEPEHUM MOTyT BO3HUKATb
3HayuTenbHbIE MOrpeLLHOCTH.
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8.4.3.2.3 Bo u3bexaHne BNUAHUS NOMEX Ha U3MEPUTENbHYI YacTb nNpubopa, NMHUIO
cBA3N nNpubopa C A4aTYNKOM pekOMeHOyeTCs aKpaHuMpoBaTb. B kayecTBe akpaHa MOXeT ObiTb
ncnonb3oBaHa 3a3eMrieHHasi ctanbHasa Tpyoa.

BHUMAHUE! Pa6boune cnan tTepmonap OOSMKHbI BbITb 9NEKTPUYECKN M30NMPOBaHbl Apyr OT
apyra wn oT BHewHero obopygoBaHus! 3anpelwaeTcs MCnonb3oBaTb Tepmonapbl C
HEen3onMpoBaHHbIM paboynm cnaem.

8.4.3.3 ModknroyeHue akmueHbIX Gam4yuKo8, UMerWux yHuUpuyuposaHHbIU
8bIXOOHOU Ccu2HaJ1 moKa usu HanpsikeHus

1 AKTMBHbIE OATYMKM C BbIXOOHbIM CUrHanom B
BMAe NOoCTosiHHOro HanpsbkeHms (—50...50 mB nnu 0...1 ,WI_‘IIH/I
B) nogknioyatoTca  HenocpeacTBEHHO K BXOAHbIM
KOHTaKkTam npubdopa. 101112 13'
2 AKTMBHble OaTyMKU C BbIXOAHbIM CUrHarom B + - +

Buge toka (0...5 mMA, 0...20 MA unn 4...20 mA), B TOM [
yucne [JaTynMkM MONOXKEHUSA TOKOBOrO TuMa, MOXHO
nogknovatb K npubopy TOMbKO MNOCRe YCTaHOBKM

BHELLHEro LUYHTUPYIOLLIETO pesucropa (cm. %]

MpunoxeHne b n pucyHkn 8.9). Peanctop gomkeH 6biTb + -+

npeumnsvoHHbiM  (Tvna C2-29B, C5-25 w T1. n., Bxop, 1 Bxop 2

MoOLLHOCTbIO He MeHee 0,25 BT, conpotmenexHnem 100 PucyHok 8.10 — Cxema

Om £ 0,1 %) n BbICOKOCTabUIIbHBIM BO BPEMEHM U MO NOAKMNIYEHUA aKTUBHbIX

Temnepartype (TKC He xyxe 25-10° 1/°C). [ATYMKOB TUMA «NapaMeTpP-TOK,
3 Ans nuTaHns HOPMUPYIOLLMX «napameTp-HanpsbKkeHue»

npeobpasoBatenen  Heob6xoAuM  AOMONHUTEMbHbLIN
NCTOYHMK NOCTOAHHOIrO HanpsikeHms Un.

Ha pucyHke 8.10 nokasaHbl CxeMbl MNOOKIMOYEHUS OATYMKOB C YHUPUUUPOBAHHbLIM
BbIXogHbIM curHanom 4..20 MA Kk npubopam no [BYXNPOBOLAHOW §UHUKW. 3HayeHue
HanpsbkeHuss Un  ykasbiBaeTCA B TEXHUYECKUX  XapaKTepuUCTUKax  HOPMUPYHOLLEro
npeobpasoBartens u, Kak NpaBuno, HaxoanTcs B agnanasoHe 18...36 B.

4 Bo unsbexaHue BMMSAHUA NOMEX Ha U3MEPUTENbHYI YacTb npubopa NMHUIO CBA3U
npubopa C AaTyMKOM peKoMeHAyeTCs JKpaHupoBaTb. B kadectBe akpaHa MoXeT ObITb
ncnonb3oBaHa 3a3eMrieHHasi ctanbHas Tpyoa.

BHUMAHUE! «MuHycoBble» BXoAbl 4aTYMKOB B NpUOOpe anekTpuyeckn o6beanHeHbl Mexay
cobon.

8.4.3.4 lModkno4yeHue pe3ucmueHbIx 0amy4yuKoe MoJI0KeHUs

[OCTaTO4HO 4acTo B MPOMbBILLNEHHOCTM TPM151
NPUMEHSIIOTCS [AaTYMKN MONOXEHUSI PE3NCTUBHOIO 9
TMna. B patuvMkax 9TOro TMNa B KavecTBe JlaTyuk
YyBCTBUTENMBHOIO anemMeHTa UCronb3yeTcst 10
pesncTop nepeMeHHOro conpotuenenus;,  NOJIOXEHUS 11
MOM3YHOK KOTOPOrO MEXaHWYeckn CBSi3aH C
perynmpytoLLen 4acTblo NCNOMHUTENBHOIO
MexaHu3ma. PucyHok 8.11 — Cxema nogkntoyeHus

pe3ncCTnBHOro gaT4ymkKa
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Mpnbop TPM151 cnocobeH obGpabaTtbiBaTb CUrHanbl AaTYMKOB PE3UCTMBHOIO TUNa
ABYX BapMaHTOB UCNOMHEHNSA — ¢ conpoTusneHmem o 900 Om n go 2 Kowm.

Mpumep cxembl NOAKMOYEHMS pPEe3NCTUMBHOrO pfaTtdmka ko Bxogy 1 npubopa
npegcrasneH Ha pucyHke 8.10.

8.4.4 Noakno4vyeHue K nepcoHaribHOMY KOMNbIOTEpPY NOo uHTepcdency RS-485

8.4.4.1 TlopgknioyeHne npubopa k [K no wuHTepdency RS-485 Heobxogumo
NpPou3BOAMTbL TOMbBKO B TOM Chnyyae, €Cnv NfaHupyeTcs KOHdurypupoBaHwe npubopa c
nepcoHanbHOro KomnbkoTepa, pernctpaums gaHHeix Ha MK wnun pabota ¢ apyrymu
npubdopamu.

8.4.4.2 MopgkntoyeHne npubopa TPM151 k nepcoHanbHOMYy komnbioTepy no RS-485
npounssogutca Yepes agantep OBEH AC3 (unu gpyron apgantep uHTepgenca RS-232/RS-
485).

8.4.4.3 Csasb npubopa no uHTepgency RS-485 BbINONHAETCS MO ABYXMNPOBOAHOWM
cxeme. [nuHa nuHuMM cBA3M gormkHa ObiTb He 6Gonee 800 wmetpos. [logkniouveHue
OCYLLECTBMSAETCA BUTOM NapoM nNpoBOoAOB, cobniogas nonspHocTb (CM. pucyHok bB.1 B
MpunoxeHun B). MpoBog A noakntoyaeTca K BbiBogy A npubopa. AHanorMyHo, BbiBoAbl B
COeauHAITCA Mexay coboun.

8.4.4.4 Mpun npoknagke nuHuu cBasn RS-485 Ha anvHy 6onee 10 M MOXET BO3HUKHYTb
NOTPEOHOCTb B YCTAHOBKE LUYHTUPYIOLWNX PE3UCTOPOB Ha KOHLAX NUHUK. Pe3ncTopbl AOSMKHbI
ObITb 0gHOr0 HammHana. Nogdop pe3ancTopoB OCYLLECTBASETCH MO KOHTPOMIO YCTONYMBOCTU
cBsA3M NpMbOPOB N NO KONMYECTBY OLLMBOK.

HomwuHan pesnctopos nogbupaetca ns gananasoHa 100...250 Owm.

BHUMAHMUE! MogkntoyeHne nuHum RS-485 nponsBogmtcs Npu OTKNOYEHHOM NUTaHUK
060oMX YCTPONCTB.
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9 MporpammupoBaHue npmuoopa

Pasgnen onucbiBaeT oOwuwe npuMHUMMIBI NporpaMMuMpoBaHMs npubopa, 3agaHust
nporpaMMmMpyemblx NapamMeTpoB U BCNoMoraTerbHbIX NapaMeTpoB.

9.1 O6wume NpUHLMNbI NPpOorpaMMupoBaHusa npudopa

9.1.1 lMepen akcnnyaTtaunen npmbopa TPM151 Heobxogumo 3agaTb NOMHbIN Habop
3Ha4YeHur nporpaMMmMpyeMblx napameTpoB, onpeaensoowmx paboty npubopa. IToT Habop
napamMmeTpoB Ha3biBaeTca KoHdurypauyuen.

Mpn npoussoacTee npubopa TPM151 B Hero 3anucbiBalOTCsA 3aBOACKME 3HAYEHUS
nporpamMmmumpyembix napameTpoB. [Monb3oBaTenb MOXET M3MEHUTb 3HAYeHUs HeoBXoaUMbIX
napamMmeTpoB, Mpu 3TOM AOMNYyCKaeTCA M3MEHSTb 3HAYEHUA He BCEX NapameTpoB, a TONbKO
Tpebyembix.

KoHdourypauus 3anmcbiBaeTcs B 9HEProHE3aBMCUMYHO MaMATb U COXPAHAETCS B HEW Npu
OTKIIOYEHUMN NMUTAHUSA.

Kak yxe ykasbiBanocb B pasgene 4, npmbop TPM151 BbinyckaeTcss B HECKONbKUX
moandukauuax. CmeHa moaudumkaumm npubopa ocyllecTBnseTcs nyTemMm 3anvcu B npubop
cooTBeTcTBylowero cdavmna (cMm. n. 9.2.1), nocTaBNsAemMoro Ha gucke BMecTe C npubopom, u
nocrnegyouwiern "goHactporku" npubop, 3a cyeT 3adaHus 3HAYeHUn napameTpaMm, He
onpegeneHHblIM B cTaHA4apTHOW Mogudukaumu.

Kpome TOro, nonb3oBartenb MOXET CO34aTb MHAMBMAYANbHYIO KOHGUrypaumo npubopa
TPM151, coyeTatowyto B cebe anemMeHTbl pasHbiX MoanmKaLni.

9.1.2 MNMporpammuposaHue npmbopa TPM151 MoxxHO npon3BoanTb ABYMS cnocobamu:

e KHOMKaMW Ha NMUEBOM NaHenu npubopa;
e Ha 1K c nomouwpbo nporpammbl «KoHdpurypatop TPM151» unu nporpammel «bbICTpbIn
ctapt TPM151».

NMpumeyaHue - PekomeHayeTca nNpou3BoguTb nporpammupoBaHve npubopa Ha [K, Tak Kak
yaoOHbI  NONb30BaTENbCKUA  MHTEPdENC NporpamMmm  KOHUIypupoBaHUS  YMeHbLUaeT
BEPOSATHOCTb 3aJaHUSA OLLIMOOYHbIX 3HAYEHUIN NapamMeTpoB.

9.1.3 lepen nporpammupoBaHnem npubopa TPM151 ¢ nomouibldo KHOMOK Ha €ero
NMUEeBOM  NaHenu  HeobXxoauMMO  BKMOYMTbL  NUTaHue  npubopa. Hwukakmx  gpyrmux
npegBapuTenbHbIX oOnepauvMi npoBoauTb He Tpebyetcsa. [puHUMNBI NPOrpamMmMupoBaHnUs
npnbopa TPM151 ¢ nomoLLbio KHOMOK Ha NuueBon naHenu npubopa onucaHbl B pasgene 12.

9.1.4 lepepn nporpammmpoBaHMeEM C nomoLlubto nporpamm «KoHdpurypatop TPM151»
unn «bbeictpeii ctapt TPM151» Heobxogumo nogkniounte Npubop K KOMMbIOTEPY MO
nHTepgency RS-485 yepes agantep OBEH AC3 unn OBEH AC4 (cm. n. 11.3).

Pa6boTta ¢ nporpammon «KoHdurypatop TPM151» onucaHa B pasgene 11, o «bbicTpom
crapte TPM151» cm. n. 11.9.

9.1.5 MNonHbIN cNNCOK NporpaMmMmmnpyemMbix napameTpoB npubopa TPM151 npeactaBneH
B [NpunoxeHun B.

9.2 NMNocnepoBaTeNibHOCTbL 3aaHUA NporpaMMupyemMbixX napamMmeTpoB

9.2.1 3apgaHne KoHdwurypauum npmbopa
KoHdurypmnposanHne TPM151 ocyuwecTtenseTca nocnegoBaTeNnbHbiM COeANHEHUEM
6nokoB npnbopa B e4uHY0 CUCTEMY.
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CoeavHeHne (U pasbeanHEeHne) afIeMeHTOB KOHJUIypauumn OCyLLECTBIISIETCA B CTPOron
nocrnenoBaTenbHOCTN, WU3NOXEHHOW Hwke. HecobniogeHne ee pgenaet HEBO3MOXHbIM
KOppPEeKTHOe 3afaHne KoHUrypaumu.

CoeavHeHne aneMeHTOB NpmMbop AenaeTcs B cnefyowemM nopsiake.

1. YkasbiBaetcs konuyectso KaHanos (napameTp n.Ch).
2. [Ona kaxpgoro KaHana Bkntoyaetca (unu He Bkovaetcs) Perynatop (rEGL), MHcnekTop

(insP).

3. Ona kaxporo KaHana yctaHaBnusaeTcs Tvn Bbluncnntens (CAL.t).

4. [ns kaxgoro 3agenCcTBOBaAHHOMO BxoAda Bbumncnurensa ykasblBaeTCst UICTOYHUK OAHHbIX.

5. Ona kaxgoro Kanana c BknoyeHHbIM Perynaropom 3agaetcs B napametpax Od.tP u
r.Od.i nogkntoyeHue MNC n ero Homep UnNn nogkntoyeHne Kk KommyraTopy.

6. Ecnn Perynatop nogknioyaetca Kk KommyTtatopy, TO 3agaetcsa nogkntoveHune [NNC k

KommyTtartopy.

7. Ona «kaxpgoro BknNtodeHHoro [1C 3apgaeTca  KONMMYECTBO MoOAkMtoYeHHbiX BYWUM-
"HarpeBartenen" n BYUM-"xonoamneHukos" (napameTp nPC).
Ansa kaxagoro BkntodeHHoro BY WM ykasbiBaeTcs ero tun (napameTp SE.P).
Ona kaxgoro BknodeHHoro BYWM ykasbiBaeTcs Homepa wucnonb3yembix um B3
(napametp OP).

©®

PasbeguHeHne 6nokos npudopa Heobxoaumo npom3BoauTb B obpaTHOM nopsiake. [Ons
pasbeanHeHWst AaNeMeHTOB Npmnbopa nunu ncnpasneHnsa owmnboK, NONYYNBLUNXCA B pe3ynbraTte
HEBEPHbIX OENCTBUN NPU CO34aHNN KOHPUIypaumm pekoMeHLyeTCs UCnonb3oBaTh npoueaypy
NHnumanusaumn.

Mpouenypa Hnunanmnsauum goctynHa Yepes nporpammy KoHdurypatop TPM151 (cm.
n. 11.7.8) unu c nepegHen naHenu npubopa (cm. n. 12).

Mocne co3gaHna koHdurypawumm HeobxoanmMo 3aaaTb NPOYNE HAaCTPOEYHbIE NapameTpbl
BCEX BKIMOYEHHbIX 6rokoB. [lapameTpbl BxogoB, ceTeBbix HacTpoek npubopa, YCTaBOK,
Peructpatopos, Kntoyen n rpadomkm Koppekumm yCTaBkM MOryT 3afaBaTbCA B MPOU3BOSIbHOE
Bpems n B nobom nopsiake.

9.2.2 3apaHue lporpammMbl TexHosora

Monb3oBatenb MOXET 3agaTb WM COXpaHUTb B nNamatu npubopa TPM151 go 12
[Mporpamm TexHonora.

Mepen 3apaHvem napameTpoB [lporpammbl pekoMeHOyeTcAa HapucoBaTb rpaduk
N3MeHeHns YCTaBOK perynmpyembiX BEMMYUH BO BpEMEHU N pa3buTb ero Ha otaenbHble LWarn
(cM. npumep Ha pUCyHOK 3.2).

Heobxoaumo 3agath crneayowme napameTpbl:

e [ina ecex [lpoepamm rnpubopa — macwtad BpemMeHu Onsi NapamMeTpoB, OMNUCbIBAOLLMX

AnUTenbHOCTbL, napameTpom t.SCL.

o [lnsa eceu lNpoepammbl — pa3peLllnTb 3anyck nporpaMmmMel B napameTpe rmPr.
o [Ins kaxdoeo Lllaea lNpozpamMmsbl:

e T1un Wara napametpom St.tY;

e ans nocnegHero Wara MNporpaMmmbl TUN «KOHEL, MporpamMmbi».

o [Ins kaxdoeo Lllaca lNpoecpammebl, Kpome Lllaza muna «KoHey, npoepamMmbl»:

e yCroBuA nepexopa Ha crnegyowwun War;

e TWN YCTaBKM «3HA4YeHMe», ecnv Ha padHom Lare nnaHunpyeTtca perynupoBaHue
N3MepseMOon BEMUYMHbBI, MW «KMOLLYHOCTbY, €Cnn perynMmpoBaHue npou3BOaUTLCA He
oynet, napameTtpom P._SP;
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e 3HayeHue YcTtaBku SP.LU;

e Mpun HeobXOAMMOCTUN NMABHONO BbiIXOA4A Ha YCTaBKy — CKOPOCTb BbIXO4a Ha YCTaBKy B
napametpe LF.LU;

e pW nNIaHUPOBAHUN YNpaBfeHUs YCTaBKOW BPYYHYO B MNpoLecce BbINONHEHUS
Mporpammbl — rpaHnubl M3MeHeHust YcTtaBku napametpammn b.CH.L n b.CH.H;

e MpX NNaHMPOBAHMM Ha KOHKpeTHOM Lllare KOppeKTMPOBKM YyCTaBkM MO rpaduky —
BKIOYEHMe ee B napameTpe or.SP;

e npwu ucnono3osaHnn KommyTtatopa B napametpe P.SrC — Homep BkntoyeHHoro [1C.
Lnsa lllaza muna «wae ¢ nepexodomy:

e Homep [lporpammbl nU.Pr n Homep LWara nU.St, Ha koTopble ByaeT OCyLLECTBATLCS
nepexoa.

3adaHue epachuka:

e [NA KaXOoOW TOYKM rpadmka — 3HaYeHue BXOOHOW BeNUYUHbLI N KOppeKTupyoLlee
3Ha4yeHne napameTpamu absc un ordn;

e YUCIIO Y3NnoBbIX ToYek rpadouka napameTpom NODE.

9.2.3 3apgaHue BcnomMoraTesibHbIX NapamMeTpoB npubopa
KoHdourypmposaHne TPM151 BknwovaeT M 3agaHve BCMOMOraTesibHbIX napameTpos,

Hanpumep:

napametpa bEHv, 3apgawowero pexum, B KOTOpbIM nepenaér npubop nocne
BOCCTAHOBNEHUS NUTaHKUS,

pexuma, B KOTopbin nepengét npubop B coctoaHum CTOIN (napametpbl Wara Ne 10
Mporpammbl Ne 12) — 3agaeTcs npyM HeO6XoANMOCTH;

pexuma, B KOTopbi nepengé€t npubop B coctoaHun ABAPUA (napametpbl Lara Ne 9
Mporpammbl Ne 12) — 3agaeTtca npyM HEOBXOANMOCTM.
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10 Hactpouka ceteBoro nHrepdemnca RS-485
Pasgen cogepXxut onMcaHMe napameTpoB N HACTPOMKM CeTeBOro nHtepdernca RS-485.

10.1 CeTeBble napameTpbl U UX 3aBOACKUE YCTaHOBKU

Pexxum paboTbl cetn RS-485 onpegenstoT 5 napameTpoB, npeacTtasneHHbix B Tabnmue 10.1.

Kpome Toro, kaxagbin npnbop TPM151 B cetn RS-485 nmeet cBon yHMKanbHbI ba3oBbin
ceteson agpec (cm. n. 10.2).

Mpu koHcurypupoBaHum npubopa Ha 3aBoge-usrotoButene Ansg npubopa wu
KoHdpurypatopa ycTaHaBnNMBalOTCA OAMHAKOBbIE 3HAYEHUS MNapamMeTpoB, ONpeaensaLmx
paboty B cetn RS-485 (cm. Tabnuuy 10.1).

Tabnuua 10.1 - 3aBoackue 3Ha4YeHUs1 ceTeBbiX NapameTpoB npubopa TPM151 n
nporpammbl «KoHdurypaTtop TPM151»

Uma napameTtpa HasBaHue napameTpa 3HavyeHue

bPs CkopocTb 06MeHa AaHHbIMM 9600 6uT/c
LEn [nuHa cnoBa gaHHbIX 8 out
Prt4 KoHTponb YyeTHOCTH OTCYTCTBYET

Sk E KonunyectBo cton-6ut B 1

NOCbINKE
AlEn [nnHa ceTeBoro agpeca 8 out
Addr BasoBbiin agpec npubopa 16

M3meHeHne ceTeBbIX HacTpoek npubopa mnm nporpammbl MOXeT notpeboBaTbCca npu
OQHOBpPEMeHHOM paboTe ¢ HeCKONbKMMK Nnpubdopamm B ceTu.

Mpn HeycTOMuYMBOW CBS3M C NPUOOPOM, Ha YTO YyKasbiBalOT 4acTble coobueHus o6
owmnbkax Npu YTEHUU UNKU 3anUcK NapameTpoB, MOXET BO3HUKHYTb HEOOXOANUMOCTb U3MEHUTb
CkopocTb obmeHa paHHbiMW. Hanpumep, npu pabote Ha megneHHom [1K, ecnu ckopocTb
coctasnsana 9600 6ut/c, Heobxogumo yctaHoBuTb 38400 unm 57600 6uT/c.

Bo3MoOXHble 3Ha4YeHNA ceTeBbIX NapamMeTpoB npueeaeHbl B [NpunoxeHumn B.

BHUMAHMUE!

1. Ona obecnevyeHns coBMeCTHOM paboTbl CeTEBbIE NapamMeTpbl BCeX NPUBOPOB OAHOM CETU U
nporpammbl «KoHdurypatop TPM151» gomkHbl ObiTb OogMHakoBbl. B npoTMBHOM cryvae
HEBO3MOXHO YCTaHOBUTb CBA3b Mexay npnbopamu.

2. basoBble agpeca Bcex nNpubOOPOB OOHOM CETU OOMKHbl ObiTb pasnuMyHbl U 3adaHbl C

nHTepBanom, kpatHbiM 8 (cm. n. 10.2). KomnbtoTep cBoero 6a3oBoro agpeca B CeTU He
nveer.
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10.2 BasoBbIn agpec npubopa

Kaxxgbin npubop TPM151 B cetn RS-485 pomkeH umeTb CBOM YHWKanbHbI BasoBbin
aZpec B CETU.
,D,J'IVIHa BasoBoro agpeca npm6opa EﬁﬁqubnrypauHﬂTPMlSl {11MA HE Za43H0)

onpegenseTcs napamMeTpom A.Len npu - D MapareTpbl NprBopa

KOH(*)I/I rypupoBaHumn ceTeBbiX HaACTpPOEK U MOXET E| g CeTEEkIE NapaMeTpel NpHbopa
6biTb 6o 8, nmbo 11 6Gut. CoOOTBETCTBEHHO, - @52 Cevesoii exoa N2
MakcUManbHoe  3HaYeHue,  KOTOpoe  MOXeT ----% CeTesoiiexoa N2 % % % % %

npuHumats basoBbli  agpec npu  8-GUTHOM @52 CeTesofisxoa N2
agpecaumn — 255, a npu 11-6utHoM agpecaumm — .| -#mC BasoeeiA aapec nprbopa Addr
2047.

Ha 3aBoge-usrotoButene BceM npubopam ycTaHaBnvMBaeTCs OAMHAKOBbIN bBa3oBbivi
agpec Addr, paBHbin 16. Ecnu nnaHupyeTtcsa ncnonb3oBaTb B ogHou cetn RS-485 Heckonbko
npubopos, TO MM HeOOXoaMMO 3adaThb HOBbIE 3HA4YeHUs1 ba3oBbIx agpecos.

Ona kaxpgoro cnepywouwero npubopa TPM151 B cetn basoBbii agpec 3agaé€tca no
dopmyne:

basoBbln agpec KoHKpeTHoro npubopa TPM151 = bBbasoBbii agpec npenbiaywiero
npubopa + 8.

Mpumep. Ona npmubopa Ne 1 BbasoBbin agpec paBeH 16. Torga ana npubopa Ne 2
3apgaetca basosbii agpec 24, ons npubopa Ne 3 - 32 n T. 4.

Takum obpasom, noa kaxabii npubop TPM151 pesepsupyetcs 8 agpecoB B aapecHOM
NpoOCTpaHCTBE CeTU. OTU agpeca HeobGxoauMbl Npu nepegayve onepaTUBHbIX NapameTpoB Mo
cetn RS-485.

BHUMAHMUE! 3anpewaeTcsa 3agaBatb gpyrum npmbopam B cetn basoBbie agpeca, nexaiime B
ananasoHe: [basosbii agpec TPM151 ... basoBbiv agpec + 7].

10.3 U3meHeHMe ceTeBbIX NapamMeTpoB nNpubopa
HacTporika ceTeBbix napameTpoB npubopa TPM151 MOXeT OCyLLeCTBRATbLCS ABYMS
cnocobamu:
e c nomoubto nporpamm «KoHdurypatop TPM151» unu «bbeicTpein CtapTy;
e KHOMKaMM Ha NULEBOM NaHenun npuodopa.

10.3.1 U3ameHeHMe ceTeBbIX NapamMeTpoB Npubopa ¢ nomouwbio KoHdurypaTopa
Sa,ﬂ,aHl/le ceTeBblIX NnapamMmeTpoB I'Ipl/|60pa C E@ KoHdmrypaura TPM1S1 (Mka He zagano)
nomoLpbto KoHdurypatopa BO3MOXHO, TOMbKO €Cnu = NapaweTpe mpnbiopa

CBSA3b MNpubopa C  KOMMbHOTEPOM  YCMELLHO 3 52 Cerasuie naparetoel nprtopa
o @ CeTesoA Bx0a M21
yCTaHOBJIEHA NPU TEKYLLNX CETEBbLIX HACTPOUKaX. 552 Cetenofipxoa N2 % % % % &
CeTeBble napamMmeTpbl nporpamMmmbl #-52 CeTtepoii Bxoa NOG
nonb3oBaTesib 3a,ﬂ,aeT C uncnonb3oBaHMeEM ,EI,OCTyI'Ia - 8FC K ONMYECTED HONONBSYEMBD CETEERIX BX0A0E n.Flt
RE
K HUM Yepes nanky CeTeBble napameTpbl Npubopa - G e P
\./';’ ANHHHA CNOBa A3HHE!X LEn
nnn 4vepes mMeHwo Pexunmbl nporpammbl | CeTeBble B K OHTPO Mo METHOCTH Sy
napamMeTpbl |'|pl/|60pa. % KonuwuecTea cTon-BuT shit
Nocne wu3amMeHeHUsA ceTeBbIX napameTpoB 7 Pasiep EETEB"'X AAPECOE A.Len
npubopa, Haxas KHOMKy "3anucaTb W3MEHEeHHble" 200 S e Ackdr
8B 3anepwka oTEETa No RS-485 Rs.d

WUNM BOCMONb30BaBLUMCL aHANOMMYHbIM  MYHKTOM
MEH!0, MoNb30BaTesb 3anMcbiBaeT M3MEHEHHbIE NapameTpbl B Npuoop.
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BHUMAHMUE! lNpu6bop npogomkaeT pabotatb C NPEXHUMU CETEBBIMU HACTPOMKaMu L0
Tex nop, Noka WM3MEHEHHble 3Ha4YeHWs napamMeTpoB He OyayT 3anucaHbl B npubop (cm. n.
11.7.10). Vi3meHeHHble ceTeBble NapameTpbl NMOMeYalTCA 3efieHbIM LWPUEQTOM, a nocne ux
3anucu B Npnbop WPUET CTAHOBUTCS YEPHbIM.

Mocne 3anucu B npubop mameHeHHbix CeTeBbix napameTpoB npubopa KoHdurypatop
aBTOMaTU4eCKn npegnaraet nameHntb CeteBble napaMmeTpbl nporpammel (cm. n. 10.4).

10.3.2 U3meHeHMe ceTeBbIX NapamMeTpoB Npubopa KHOMNKaM1 Ha NMLEBOW NaHenun

B cnyyae, ecnn cBA3b npubopa C KOMNbIOTEPOM YCTAHOBUTb HEe yaaeTcs, 3agaHue
ceTeBbIX NapamMeTpoB npmbopa BO3MOXHO TOSbKO KHOMKaMU Ha NnueBon naHenu npmbopa.

Cxema nocrnepoBaTenbHOCTU AencTBui npuBegeHa Ha pucyHke 10.1. lMogpobHo o
nporpammupoBaHun npmbopa TPM151 ¢ NOMOLLBbIO KHOMOK Ha NMUEBOW naHenu npubopa cm.
pasgen 12.
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( Pabounit pexum )

) Bxop, B nanky . naBHOEe MeHI0 :

CeTeBble napameTpbl npubopa I

PP .A . - - - - i\i ' :

— Y= S . sy J

HaXaTb U yaepXnBaTb

B8] < e wenee 6

Bxop B nanky
| "O6wme cererble
I napamerpbl npnbopa”
| ,

BbIX0A

0OG6wme ceTeBble NapameTpbl Npubopa

(bPS) CkopocTb 06MeHa.

re 3HaveHus 2.4, 4.8, 9.6,
14.4,19.2, 28.8, 38.4
30eCb ) ) ) )
1 nanee: oo 57.6, 115.2 kbut/c
o6wme

napameTphl

,
R

(LEn) [1nnHa cnoBa gaHHbIX.
3HaueHus 7 unm 8 but

-~
oo T
=R

O _ L ,__', (PrtY) KoHTponb 4eTHOCTM CNOBA AAHHbIX:
| no  (nO) = OTCyTCTBYET
Pyt EuEn (EVEN) = no yeTHOMy naputety
odd (odd) = no HeyeTHOMy napuTeTy
5 L — L | (Shit) KonmyecTso cTon-6uT.
LU L | 3nayeHus 1 unm 2

!

1
H (A.LEn) [lnuna ceteBoro agpeca.

3Hayenus 8 wim 11 6ut

=~
o
Ea

(Addr) Basosbiit agpec npubopa.
3Havenus 1...255 npu A.LEn = 8,

1...2047 npm A.LEn =11
(mns Heckonbkux NpUbOPOB 3azaeTcs
¢ warom 8)

b
%

N
o Do
i

S
q

(rS.dL) Bpems 3anepxku
oTBeTa npubopa.
3Hauenuns 0...50 mc

n
~
1

S
d

S
d

PucyHok 10.1 - Cxema 3apaHMA ceTeBbIX NapamMeTpoB Npubopa KHONKaMu Ha nMueBoun
naHenu npubopa
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10.4 N3meHeHUe ceTeBbIX NapamMeTpoB NMporpamMmbl

HocTyn K HUM BO3MOXeEH Yepes nanky CeTeBble napameTpbl NporpaMmMbl N Yepe3 MEHKO
Pexumbl nporpammbl (B CeTeBble napameTpbl

nporpaMmmbl). =) @ KoHdmrypauma TRM1S1 (1A He saaaHo)
Nocne 3apaHuMa ceTeBblX MNapaMeTpoB EI MapareTPE! KOMMBHTEPa
nporpaMMbl  MPOBEPSIETCA  HanuuMe CBA3M C - /g8, CeTeEble NapaMeTpLI MpOrparHsI
npubopom, CYMTbIBAHMEM €ro umeHu. lna atoroe - ¥ CropocTe ofiMeHa bPs
meHio [pubop BbIGMpaeTcs komaHga [lposepka @ - V" ANHHE CNoBa AaHHED LEn
ceasm (Alt+N). ¥ HeTHooTe Prty
Ecnn npousowna owwubka cuyuTbiBaHMS, i - v Kon-eo cTon-GuT Stk
nposepAaeTcAa npaBUiibHOCTb YCTaHOBKM CE€TeBblIX i i ff}’“ Anvna aapeca R3-485 A.Len
napameTpoB nporpamMmsl, COOTBETCTBUE nx --#FC COACTERHHEIA aapec Nprbopa Addr
ceTeBbIM HacTpoukam npubopa, npaBUfIbHOCTL | ¥ TopT KoMMbHOTERS Part

nogkntoveHmsa npubopa k komnbtoTepy Yepes agantep OBEH AC3 nnn OBEH AC4.
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11 NMporpamma «KoHcurypatop TPM151»

OnucbiBaeTcst Ha3Ha4YeHne 1 BO3MOXHOCTU nporpaMmbl «KoHdpurypatop TPM151».

11.1 Ha3HauyeHue

11.1.1 lMNporpamma «KoHdurypatop TPM151» (unn KoHdurypaTop) npeaHasHaveHa
ANsa 3ajaHua koHgurypaumm npubopa npu nomowm MNMK. KoHdurypatop no3BonseT cuMTbiBaTb
KOH(purypaumm na npmbopa, peaaktmpoBaTh UX 1 3anucbiBaTb KOHUrypauumn B npudop. Takke
KoHcpurypaTtop nmeeTt BO3MOXHOCTb paboTaTb C dhannamym KOHGUrypauum, KOTopble MOXHO
COXPaHATb Ha OMCKe UNun 3arpykaTb C AUCKA.

11.1.2 Peanu3oBaHa BO3MOXHOCTb paboTbl ¢ KoHgurypatopom 6e3 NOAKMHOYEHHOrO
npubopa. Hanpumep, B KoHdurypatop MoxeT ObiTb 3arpyxeHa nwbas mns mogudukaumm
npubopa TPM151 (B T.4. «nycTas»), OTpeAakTMpoBaHa B COOTBETCTBUM C KOHKPETHbIMMU
noTpebHoOCTAMMN NONb30BaTENS U CoXpaHeHa B dann. Bnocneacteum nonb3oBaTenlb CMOXET
noakntouMTb NpMbop K KOMMNbIOTEPY, YCTAHOBUTb MEXAYy HUMK CBA3b M 3anucaTb paHee
nogrotosneHHyto KoHpurypaumo B npnbop.

[Mpouecc penakTMpoBaHUA KOHUrypauum [JonyckaeT BO3MOXHOCTb MOJSTHOCTbIO
CTepeTb KOHUrypaumio C MCNonb3oBaHMEM npouenypbl MHMumanusaumm (cm. n. 11.7.8), a
3aTeM OCYyWeCTBUTb KOH(UrypupoBaHue — 3ajaHve rnapamMeTpoB — B CTPOrou
TEXHOSorMyeckon nocrnegosatenibHocTn (cMm. n. 9.2.1), npu 3aToM MOXeT ObiTb, Hanpumep,
coXpaHeHa KOH(urypaumsa ¢ «nycTbiMuU» (He3anofIHeHHbIMW) NONAMM NapamMeTpoB, KOoTopas
3aTteM NOCNYXWUT OTAPaBHOW TOYKOW ONA CO34aHUA KOHUrypaLunn.

11.1.3 Mpn Hannuumn npubopa TPM151 ans ynpoweHna paboTbl nepea 3amnyckom
KoHdpurypatopa pekomeHgyeTca nogknioumte npubop Kk komnbioTepy. Torga Macmep
KoHgpuzypayult TPM151 no3BONUT aBTOMaTUYECKN YCTAaHOBUTbL MEXOY HMMU CBSA3b U CYUTATb
napameTpbl n3 npmbopa.

11.2 YctaHoBKka KoHdurypaTtopa

Onsa yctaHoBkM nporpammbl  «KoHdurypatop TPM151» Heobxognmo 3anyctutb
WHCTaNNAUMOHHbIM  hann  SetupTPM151.exe wn, cnepyss €ro WHCTPYKUMSM, YCTaHOBUTb
KoHdurypaTtop Ha fiokanbHbIN ANCK KOMMNbIOTEpPA.

11.3 3anyck KoHdumrypartopa ¢ nomowibio Mactepa KoHdurypaumm TPM151.
YcTaHOBKa CBA3U C npubopom

BbinonHeHve npegBapuTeribHbIX onepaunin:

e [logkntoveHune npubopa TPM151 k komnbtoTepy no nHtepgency RS-485 yepes agantep
OBEH AC3 vnu gpyron agantep RS-485/RS-232 (cm. n. 8.4.4).

e [logaya nutaHua Ha npubop 1 Ha aganTep.

BaxHo! lNepen 3anyckom KoHdurypatopa Heobxogmmo npoBepuTb, YTOObI NOAKMOYEHHbIN
npubop He Haxogutcs B pexume [lporpammupoBanune. [Ona Bbixoga w3  pexuma

BLXOJ,
[MporpammMmunpoBaHna crnegyeT HaxaTb KHOMKY N yoepxusaTb ee 2 - 3 CeK.
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MacTep sbibopa Mo AndrKaLMM X

CBAa3b ¢ NnpuGopoM
Onpeaenure UM NPOBEPETE NAPAMETPBI CBASH C

npuGopom:

Cropocte: 9600

NnunHa cnosa aatHbx: 8
Yerrocte: Orcyrcreyer
Kon-eo cron-6ur; 1
Nnuna agpeca: 8
Aapec: 16

COM-nopr: COM1

Hamenurs | | Mpoeepra |

Brxoa | [haToBe |

PucyHok 11.1 — MacTtep BbiGopa koHdurypaummn. OkHo «CBA3b ¢ Npuéopom»

BbIinonHeHMe OCHOBHbLIX onepauni:

1. 3anyck KoHdurypaTopa (dpann TPM151.exe).

Mpwn 3anycke cana aBTomaTudecku 3anyctutca Mactep koHpurypaummn TPM151, n Ha
3KpaHe nosBUTCA OKHO «CBsA3b € npubopom» (pucyHok 11.1). lNNporpamma npegnaraet
NpoOBEPUTb NN N3MEHUTbL CETEBbIE NapameTpbl Npubopa.

2. lNpoBepka Hanu4na cessu ¢ npmbopom,

[MpoBepka 3anyckaeTca HaxxaTnem knasuwwm [[posepkal.

Ecnn cBasb npubopa C KOMMbOTEPOM YCTaHOBMEHA, MOABUTCA CcoobOLWeHne c
nHopmaunen o6 MeHn NOAKMHYEHHOro Npubopa 1 BepCUmM ero NPOLLMBKN.

Monb3oBaTenb AOMKEH 3aKpbiTb OKHO coobueHus, Haxas [OK], n nepentu k n. 3.

B cnyyae nosaesneHus coobuieHns 0 TOM, YTO CBSA3b He YCTaHOBIieHa, HeobXxoaMMmo
3aKpbITb OKHO coobLeHns, HaxxaB [OK], BbIACHUTb NPUYMHY OTCYTCTBUSA CBA3KN 1 nonpoboBaTb

ee ycTpaHuTb no Tabnuue 11.1 (cm. n. 11.4).
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MacTep ebibopa mogudrkayum x|

Onpenenute Moau@ukaumio
| g nputopa
-"'"'—‘.

d Mputopei TPM-151 erinyckaloTcA B HECKOABKMK
MoguPukaumar. Onpegenure THN Bawero NpUMeopa.
Tun ""6asoeeii’ cooTeETCTBYET Haubonee obwemy
npuGopy.

Mogupurkauua N0
‘Moqudukauua N1
Moguaukauma N3
Moaupukauma N4
Mogudukauua N5
Mogudurauma N6
Moaudpurkauma N7
Moaudpukauma N
Moaudukauma N9
Moaudpukauua Ne10

Meanachiar anaa Ne11

L« |

< Hasag I Bnepeq > I Beixoa | [foToBo |

PucyHok 11.2 — MacTep Bbli6opa KoHcpurypaumn. OkHO BbIGopa moaudunkaumm npubopa

lMocne npoBedeHHbIX MEePONPUATMIA MNPOU3BOOUTCH MpPOBEpKa HanuMyuusa CBA3U C
npnbopom (Haxkatue knasuwwu [[posepkal).

NMpumevyaHne - Bce npubopbl TPM151 noctaBnsawTCA NONb30OBaTENO C OANHAKOBBIMU
ceteBbiMM HacTponkamu (cm. n. 9.1). lNporpamma «KoHdpurypatop TPM151» npu nepsom
3anycke WMeeT «Mno YMOSYaHuU» Te Xe ceTeBble HacTponku. [loaToMmy npu nepBoMm
nogknioveHmn npubopa TPM151 Kk KOomnblOTEpy CBA3b [AOS/PKHA  yCTaHaBnMBaTbCA
aBTomaTuydecku. Npu nocnegyowmx 3anyckax nporpaMmma HadvHaeT paboTtatb C ceTeBbiMU
HacTpoOMKamu, yCTaHOBIIEHHbIMW HA MOMEHT 3aKPbITUSI NPOrpaMmbl.

Ecnv cBA3b NO HEW3BECTHbIM MPUYMHAM YCTaHOBUTb He yaaeTcsd, Heobxoanmo
o6paTnUTLCA K NPON3BOANTENIO.

[Nocrie moao Kak cesi3b npubopa ¢ KOMIMbIOMEePOM ycmaHo8eHa:

3. NpopomkeHne paboTbl (HaxxaTre knaesuwmn [Bnepeg>]).

[Mporpamma nbiTaeTcs cumTaTb HOMEP MogMdukaummn ns npmubopa.

Ecnu Homep modudbukayusi ycriewHO c4YyumaH, Ha 3KpaHe TMOoSBISEeTCA OKHO C
npurnaweHmem BolbpaTb YpOBEHb JOCTyNa (CM. pUcyHok 11.3).

Ecnu Homep moducbukayuro cHyumamb He ydaemcsi, NOSBMSETCA COOTBETCTBYOLLEe
coobueHmne. MNMocne HaxaTua knasmwmn [OK] — OTKpbIBAaeTCS OKHO C MpurnalieHnemM BblbpaTb
Moandukaumto npnbopa n3 cnmcka (pucyHok 11.2).
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Macrtep ebibopa Mo gudukaumm ] x|

OnpenenuTe ypoBeHb AoCTyNna
g
-‘

Onpegenure ypoBeHs AOCTYNS:

Monkelit gocTyn z|

MuruMansHeI gocTyn
OrpaHuyeHHEIA [cpeaHuil) gocTyn

iMonHemigocTun

Beeaure napone:

< Haszaa Bnepea > Beixoa I I

PucyHok 11.3 — MacTep Bbli6oopa KoHcpurypaummn. OKHO onpeaeneHus ypoBHA focTtyna

lMonb3oBaTtenb BbibMpaeT moandukaumio ceoero npubopa (Hanpumep, «Moandukaumsa
Ne 1») n HaxumaeT knasuwy [Bnepea>], — OTKpbIBaeTCs OKHO C npurnawieHmemMm BblbpaTb
ypoBeHb agoctyna (pucyHok 11.3). Nepexoa k n. 4.

4. Beibop ypoBHs gocTyna:

e «MMHMManbHbLIN» — A8 3a4aHusA TONbKO NapameTpos NMporpamMmm TEXHONOra;

e «CpegHu» — ana 3agaHus napameTtpoB KoHdurypaumm TPM151 (goctyn ko Bcewm
napamMmeTpam, Orpeaensrwmm HacTponkn moaundukauumn) mn [lNporpamm  TexHonora
(pekomeHpgyeTcs);

e «MNOMHbIN» — AN CBODOAHOro nepekoHurypmposaHusa npmbopa (Tonbko A51s OnbITHbIX
nons3osaTenen).

[na «cpegHero» nnu «nNosiHOro» ypoBHS 4OCTyna BBOAMTCA naposb (cMm. n. 11.5).
5. MpogomkeHne paboTbl (HaxaTue knasuwm [Bnepeg>]).
OTKpbIBaeTCA OKHO, 3aBepLuatoLLee NoAroToBKY K co3faHntio KoHdurypaumm (pucyHok 11.4).
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MacTep Bbibopa MoanduKaLum 5]

MoaroToBKa K 3arpyske
MO IM(PUKALMM BHINOJIHEHA

Nocne HaxkaTua Ha kHonky "ToToso' Npouzoiaer
3arpyzka KoHpuryparopa TPM151 ana padotel ¢
BbIGPaHHOM MOAUDUKAUUEN

[V BKAOUUTE PEXUM SBETOMETUYECKOMD YTEHUA
[pekoMeHayeTca, ecau NPUGOP NOAKAIOYEH,
B NPOTUBHOM CAYYEE PASKOK HYKHO CHATL)

[T BrAOuMTE PEXUM SBTOMATUYECKON SaNUCH

< Hazag I Brepea > Brixoa

PucyHok 11.4 — MacTep Bbli6opa KoHcpurypaummn. OKHO NOAroTOBKU K 3arpy3ke
mMoaudmnkauum

Ecnv  npubop noaknioyeH, ycTaHaBnuBawTcsa  dnarm  «BKAUYUTL  pexum
aBTOMAaTUYECKOrO YTEHNA» n/unu «Pexnm aBTomatmyeckon 3anmcuy» (cm. n. 11.7.5, 11.7.10).

6. MpogomkeHne paboTbl (HaxaTtme knasuwm [FoToBO]).

Mporpamma oTKpbIBaeT nUCT «[lepeBbs napameTpoB» paboyvero okHa KoHdurypartopa,

B KOTOPOM co3faHa HoBas KoHdurypaums (cm. n. 11.6).

11.4 MpUYnHbLI OTCYTCTBUSA CBA3UN NPMOOpPa C KOMNLIOTEPOM U CMOCOOLI UX

ycTpaHeHus

Bo3MOXHble MPUYUHBI OTCYTCTBUA CBA3M npubopa C KOMMNbIOTEPOM U CNOCOBbI UX
yCTpaHeHus npeacrasneHsl B Tabnuue 11.1.
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Tao6nuua 11.1

MpuyunHa oTCyTCTBUA CBA3M Cnoco6bl ycTpaHeHUsA HeucnpaBHOCTEN

HenpaBsunbHo ykaszaH COM-nopt, k| B MacTtepe co3gaHus KoHdUrypauuin:
KOTOpOMY NnoaKnyeH aganTtep | HaxaTb knasuwy [M3ameHnTb]. B OTKpbIBLLEMCS OKHE
CeTeBOro nHTepdenca. ana napametpa [lopt komnbioTepa Port B none
«3HayeHne» BblbpaTb HyxHbI COM-nopT. MNyTb Ans
3agaHua COM-nopTta B okHe KoHdurypaTtopa
Eﬁ FoHdHrypauma TPM151 (MMA He 3aaaH0)
E| MapaMeTpel KoMNEKTERa
: E| E'_EI_ CeTeBbRIE NapaMETREl NPOrpaHdel

: " ﬁf/r“ MopT KoMNBEHTERA Park
HenpaBunbHO nogkntodeH npubop | NMpoBepuTb NpaBUNbHOCTL NOAKTHOYEHWS:
unwn aganrep. ° AC3 OOJMKEH ObITb NoaKstoyeH K
cooTBeTcTBYytowemy COM-nopTty MK;
. ceTeBble Bbixoabl «A» n «B» apgantepa AC3

JOIMKHbI  ObITb  MOAKMOYEHbl K  aHaNorm4YHbIM
BbIxogam npubopa;

. Ha npubop u aganTep OOMKHO ObiTb MOAaHO
nuTaHMe  (NPOKOHTPONUPYMWTE MNO  CBEYEHUIO
NHONKATOPOB UM CBETOAMOAOB).

CeTteBble HacTponkm npubopa U | UI3MeHUTb HaAcTponku nporpammbl unn npubopa Tak,
nporpamMmbl HE COBMaaaroT. 4yTO6LI OHM coBnaganu (cm. pasgen 10).

CeTeBble HacTpovikm npubopa NpoBEPUTb U UBMEHUTb
C MOMOLLIbIO KHOMOK Ha nvueBon naHenu npubopa no
n. 10.3.2.

N3meHeHne ceTeBbIX HACTpPOeK nporpammbl B
MacTepe co3gaHunsa koHUrypaumm:

HaxaTb knasuwy [M3meHuTb]. B OTKpbIBLUEMCA OKHE
3agaTb HOBblE€ 3HA4YEHMS NapamMeTpPoB.

B okHe KoHdurypaTtopa — cm. n. 10.4.

3aBucaHue npubopa. Mepesarpy3nTtb Nnpnbop.

3aHATOCTb COM-nopTa Apyrum | 3aBepwnTb U 3aKpbiTb MNPUITOXKEHUE, 3aHMMaloLee
npunoxexHnem (Hanpumep, EasyGo). nopr.

NMpumeyaHue - Ecnv nonb3oBaTenb HaxoauTCHA B rfiaBHOM okHe KoHdurypaTtopa, To, nocne
NpoBeAEHHbLIX MEPONPUATUIA, OH AOIDKEH NMPOBEPUTL HanNn4ne ceA3n ¢ NpMbopom, cunTaB ero
nms. [Ana atoro Heobxogmmo BbibpaTb B MeHto [Npnbop komaHay NpoBepka cBa3n (Mnn HaxaTb
knasuwn Alt+N).

11.5 YpoBHU gocTyna

Mpu 3anycke nporpamma «KoHdurypatop TPM151» npegnaraeTt BbibpaTb ypoBEHb
poctyna.

Bcero B nporpamme umeetcs 3 ypoBHA 4OCTynNa, 2 U3 KOTOPbIX MOryT ObiTh 3alUULLEHbI
naponsamu.

NHdopmaums 06 ypoBHAX 4oCTyna npeacrasneHa B Tabnuue 11.2.

Mpun XenaHun nonb3oBaTeflb MOXET U3MEHUTb NaAponn AOCTyNa C MOMOLLbIO KOMaHAbI
meHto Cepsuc | CmeHa naponen.
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Mpn 3anycke Ha MWHUManNbLHOM YPOBHE [OCTyrna nporpaMma aBTOMaTU4eCKu
nonbITaeTcs cyYMTaTb YacTb KOHdwurypauum c npubopa. lNpu atom npubop AomkeH ObiTb
NOOKITIOYEH K KOMMbIOTEPY W 3anuTaH. Ecnn nporpamme He yaaeTcs yCTaHOBUTb CBA3b C
npubopom, 1 nepsblie 5 napamMeTpoB CYUTLIBAKOTCA HEYOAYHO, TO NMPOMCXOAUT MpekpalleHme
aBTOMATU4YECKOro cuMTbiBaHus. [locne ycTaHOBKM cBA3M npubopa C Nporpammon MOXHO
BOCCTAHOBUTb PEXMM aBTOMATUYECKOrO YTEHMUS, YCTAHOBUB (PNaKoK B MyHKTE MEHK Pexumbl
nporpaMmmsl | Pexxvm aBToMaTn4ecKkoro YTeHus.

Tab6nuua 11.2

YpoBeHb Maponb lNMpenoctaBnsieMble BO3MOXHOCTU Onsa koro
pocrtyna (3aBopckon) peKkoMeHA0BaHO
MuHu- HeT, U 3agaTb HocTtyn Tonbko Anga 3agaHus Onepatop
MarnbHbIN HenNb3s napameTpoB [Nporpamm TexHosora
OCTYyn KO BCEM NapameTpam
He 3aaH KOLI]'-IC*)VI)F/ pauun onpe%,enmgmmm Texxonor,
CpeaHun - UrY ’ obcnyxmBatoLmi
(«nycTomn») HaCTpoWku moandukaumm, n Nporpamm
nepcoHarn
TexHomnora
OrpaHudeHui HeT. [locTyn KO BCeEM
Hanaguuk
napameTpam npubopa, nmeeTcs CUCTEMbL
MonHbIN «1» BO3MOXHOCTb U3MEHUTb KOHJUIypauuio CVICTeMHbI,VI
npunbopa, paspeLLeHa nHuymnanusaumns
WUHTerpaTop
npunbopa

BHUMAHUE! V3meHeHne KOHwUrypaumm Ha MNOMHOM YpPOBHE [OCTyrna peKkoMeHayeTcA
NPOM3BOANTL TOSbKO MOCNEe M3yyYeHusa MnonHoro «PykoBoacTBa no akcnnyatauum» 6a3oBoro
npubopa TPM151 (HacTosiLero 4OKyMeHTa).

11.6 UHTepdenc nonb3oBaTtens

Mocne 3anycka nporpammbl «KoHdurypatop TPM151» oTkpbiBaeTca paboyee OKHO
nporpaMmmbl (pucyHok 11.5), B BepXHeEnW 4acTuU KOTOPOro HaxoASATCHA rfiaBHOE MEHI0, NaHenb
WHCTPYMEHTOB U BKMNaaKu NUCTOB.

Paboyee okHO KoHdurypaTopa cogepxuT ABa nucra:

o «[lepeBo napameTpoOBy;

e «Tabnuua nporpammy».

OTN NUCTbI NO-pasHOMy OToGpaxatloT MHGPOPMaUMo O NPOrpaMMMpyeMbIX napameTpax
npubopa. MNpu 3TOM 3Ha4YeHMa napamMeTpoB Ha 0BOMX NUCTax OANHAKOBSI.

Mpwn 3anycke nporpamMmbl OTKpbIBaeTCA NUCT «[lepeBo napameTpoBy.
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Ctpoka 3aronoska MaHenb MHCprmeHTOB)

HE 33AaH0 =18
Dain  [Opabop  Pesribl NDOrpatMel  CEpBHC  CRDaEKa
DS ANCNPNS[t o002
BETBb N\ |£ Aepesta NapateTnas I[i] Tafimua: OfiverT NOL l:] AGnuila! OfterT 122 IQ TEENE CTRYRTYEE| |
"HapaMeTpH CricaHe - ApamETR 1 FHaqEHNnE l ATpuDYT PEASKTHROE SHMA ! Elnan,enaul Owmbkg o0MeHS 11 HECOOTESTCTEMA ]

ﬂpMﬁOpa" \\s:g Kondmrypauna TPMISE (Mia ve 3a8aH0)
\ ) S [apameTpe nprbopa
+_ 1 OBwme napameTps)
v Mporpamms
] 1 Bxoasl
-] PerynaToptl
1 1 Yeraekm

] Orpanr-eHre Box0aHblx CHIHANOE
| 1 Beoaksie 3nenaHTel

Bknagka nucta
"Tabnuua nporpamm”

Betsb
"Onpoc
OnepaTUBHbIX
napameTpos”

o o S el

| =2 Cetestie napaneTpel npubopa
1) (9] Cnywebbie napameTpsl npubopa

BeTBb il Onpoc onepaTHBHbix NapaMeTpoB

n apaMeTpbl = 2 NapameTpsi Konnbratepa
KoMmn bi.o]'epa" ) | CepeucHbie napameTpb! mporpats
4§58 Cevesrie napaMeTpL! NpOrpaeibl

For Help, press Fi [ [MOm 7

PucyHok 11.5 — Paboyee okHO nporpammbl «KoHdurypatop TPM151». Jluct «lepeBo
napameTpoB» (ypOBeHb A4OCTYyNa — «CpeaHNn»)

11.6.1 Jluct «[depeBO napameTpoB»

BHewHnun Bug nucta «[epeBo napametpoB» pabodero okHa KoHdurypatopa
npeacraeneH Ha pucyHke 11.5.

Pabo4yee okHO nporpammbl cogepxut kopHesown katanor KOHOUTYPALINA TPM151,
KOTOpbIN BKIOYaeT B ceba TpuM BETBU — BIIOXKEHHbIE KaTanorn, MMeLmMe mnepapxmyeckyro
CTPYKTYpY:

e [IAPAMETPbI NMPUBOPA,;
e OlPOC OINEPATUBHbIX MAPAMETPOB;
e [TAPAMETPbl KOMINbKOTEPA.

Betsb [TAPAMETPbI TMPUBOPA cogepXuT nonHbin Habop napameTpoB Ans
onpegeneHnsa KoHdpurypaumm npnbopa. NMNapameTpbl npubopa crpynnMpoBaHbl B Nanku, BHYTPU
KOTOpbIX MAeT apobneHne no normyecknm egmHnuam (yCTpomcTeam, Mogynsam v ap.).

Cnucok napameTpoB AaHHOW BETBWU, KOTOPbIA MOSBISETCA Ha 3KpaHe, 3aBUCUT OT
YPOBHSA AocTyna nonb3oBatens (cm. n. 11.5).

Ha ypoBHe gocTyna «MWHUMAarnbHbIA» MOSBMASIOTCA TOMbKO MapameTpbl CreayroLmx
narok:

e OOwwme napameTpsbl;
e [lporpammbl TEXHOSOra;
e YcCTaBKMW.

NMpumeyaHue - Ha ypoBHe focCcTyna «MUHMMarbHbINY AN HEKOTOPbLIX Moaudukaumm

MOryT ObITb OTKPbITbI U Apyrine napameTpsbl. MNonb3oBaTenb CMOXET KOHKPETU3MPOBATb
CBOM BO3MOXHOCTM, OTKPbIB MPOrpamMmmy-KoHpUrypaTtop.
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Ha ypoBHe gocTtyna «CpegHuiny» nosABnsOTCA NapameTpbl Nanok, onpeaensemMbiX 3TUM
ypoBHeEM. OTK napameTpbl nogpobHO onucaHbl B pasgene 3.

Ha ypoBHe p[ocTyna «nofiHbIA» MNOSABASIOTCA BCe napameTpbl npubopa TPM151
(npeactaBneHbl Ha pucyHke 11.6).

% Kondurypatop TPM1 51: MAKCHMANBHLIA YPOBEHE A0CTYNA (A NA YACTHBEIR MOAUGHKALW) - MMA HE 3878H0 = i 9|ﬁ
(AN 00| EevTEl O N CORAC COBRT D

DBHANANENS 1 102 -

|‘ JEpEELA NapaMETROE IG Tabamua: O6wexT NOL I Tafmilia; OfperT N22 I

OnMcaHHe * I TapameTp I 3Hauetme | ATpUOYT pegaKT.. I B.l!eneneul Ouwnbxy obseHa W HECOOT BETCTEMA
=] Q Kondurypauna TPMIS1 (MmA He 3a8aH0)
= 20 Napavetpe: nprbopa
@ ] Ofiwme napaseTpel
@ (0 Kananet
@ Nporparets: Texronora
& (3 Bxonmt
L Beracnnremm
-2 Perynarope
@ Komeyratopei
@) NpeofipasosaTent cirHance
-1 Brown .
@ ] Betxoareie snesenTsl
& verasen
@ [ vecnestops:
-2 PervcrpaTope
#- L NpwriaTie pew- of asapim
L Brosn LEA-apapin
L rpagmen
@ ) Broaw rpageos
= @ FenepaTope
(0 Aepeso kmoueii
i+ ﬁ MacTep ceTh
52 Cerensie napawerpel npnBopa
@ (34 Cywebbse napaveTpel
c3) & H nepes.

= ﬁ Pearuna ka Nponaaakme NTakna
(] Onpoc onepaTvesi: napameTpos
1 B Napanetpe: konneroTepa

AnA ELiBOAS ap L EroH F1 —l—’—
PucyHok 11.6 — Paboyee okHo nporpammbl «kKoHdurypatop TPM151» (nonHbIn ypoBeHb
[ocTyna)

Beteb OlPOC OIlEPATUBHbLIX TTAPAMETPOB nossonsetr npocmatpmBaTb U
COXpaHATb NapamMeTpbl TEeKyWero CcoCcTosiHuA npubopa (onepaTuBHblE NapameTpbl):
n3mepsieMble BEMUYUHbBI, 3HAYEHUS BbIXOAHOW MOLLHOCTM PerynsatopoB, cocTtosiHue npubopa
(PABOTA, CTOIMwn . 8.) n gp.

Moapo6Ho o perucTpaumm onepaTuBHbIX NapameTpoB cm. n. 11.8.

Beteb [NTAPAMETPbI KOMINBbKOTEPA cogepxut 2 nanku:
e CepBuCHble napamMeTpbl nNporpaMmmbl  MHOPMALMOHHOIO  Xapaktepa (Bepcus
nporpammbl «KoHcpurypatop TPM151» n Bepcusa onepaumoHHOW CUCTEMDI);

e CeTteBble NapameTpbl NporpamMmbl A8 HAaCTPOWMKN ceTeBOoro uHtepgenca RS-485 (cm.
n. 10.4).
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B kaxpon cTpoke mepapxumyeckon CTPYKTypbl npefcraBneHa uvHgopmaums o6 ogHOM
napameTpe, a B cTtonbuax npuBedeHbl XapaKTepUCTUKM 3TOro napameTpa. XapakTepUCTUKU
napametpos nanok [TAPAMETPbl TPUBOPA un TIAPAMETPbI KOMIBIOTEPA

npeacrtaeneHsl B Tabnvue 11.3.

Tabnuua 11.3 - XapaktepucTukm napameTpoB

Xapakrepucrtuka OnucaHue

HasBaHne napameTpa CrnoBecHoe onucaHve napameTpa, OoTpaxawuee ero CcyTb,
Ha3Ha4YeHmne

Nmsa napameTpa Copepxut go 4-x natuHckmx OykB, KOoTOopble MOryT ObiTb

pasgerieHbl O4HOW U HECKOSTbKUMW TOYKaMW.
McnonbayeTcsa npu nporpammMmmpoBaHnmn npubopa KHOMKaMmn Ha
niueBon naHenu

3HadeHne napameTpa MoxeT ObITb NpeacTaBNeHO B YUCMIOBOM WM TEKCTOBOM
dopmare.

3apaetca Bpy4Hyo (ans 60MbLWMHCTBA YNCAOBbLIX 3HAYEHUI)
unn BblIbUpaeTca M3 cnucka (ONsi TEKCTOBbIX U HEKOTOPbIX
YMCNOBbIX 3HAYEHNN)

ATpnbyT MoxeT npuHuMaTb 3HadeHus «Pepaktupyembin»  Unu
«PepaktuposaHue» «Hepepaktupyembiny.

3HauyeHne  «HepepakTupyembiny  GNOKMpPYeT  MOMbITKY
N3MEHUTb 3Ha4YeHne napameTpa

ATpnbyT «Bnageneu» MoxeT npuHUMaTh 3HadeHus «llonb3oBaTtenby Unn «3aBoay.
3HayeHne «3aBo» YCTAHOBMEHO Ha 3aBOAe-U3roToBuUTENE U
3anpeLlaeTt nameHeHvne atpmbyta PegaktnpoBaHnue, T. €. OguH
aTpubyT 3awmuiaeT gpyrom.

OT0T aTpmnbyT N3MEHSET TONbKO 3aBOA-M3roTOBUTENb

Owwnbka BBOAA-BbIBOAA YKasblBaeT MpuUYuHY oOwWwubkn B cryv4ae BO3HWKHOBEHUS
TaKOBOW, MNPV 3TOM NapamMeTp OTMeYaeTCsl KpaCHbIM LWPUATOM
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11.6.2 JlucTt «Tabnuua nporpamm»
BHewHun Buag nucta «Tabnuua nporpamm» rnaBHoro okHa KoHdurypaTopa
npeacTaBneH Ha pucyHke 11.7.

A% TPM151 - ViMa He 33aH0 =101

darin Mpubop PexuMbl nporpambl  Cepeuc  Cnpaeka

[CSE[ANSSNNr ¢|o|m 2]

Ii AepesbA NapaMeTpoE I Tabnnua: O6vexT N1 I Tabnuua: ObexT NE2 IQ CxeMa CTPYKTYPbI |

Obvext Mo1 Aepeso Adepeso Aepeso fepeso Aepeso Aepeso Aepeso Aepeso -
nporparm nporpatdt nporparm nporparm nporpai nporpamM nporpadt nporpam
(03) (03} (03) (03) (03) (03) (03) (03)
Twn wara Hann4ne Homep Norvka Ycnosre npH Homep YcTaeka ana | InMTensHoCTE
BNOMEHHOM | BROMEHHOH |nMepexoAaHa | NepexoAeno | MMTenA-WcTo'| nepexoaa wara
NOOroaMMbl | MDOrDaMMel | CReAvHoM WCT3BKE BENMUMHEI
Mpor. NS Lar N2 ma wara st.ty is.pr nu.Pr LG.PS sn.PS in.PS SP.PS EPS

AMA He 3aaaHD

1MA He 3aaaHD

1AMA He 3aaaHo

Ma He 3aaaHO

ng He 3aaaH0

1MA He 3aaaHo

11MA He 3aaaH0

Mna He 3aaaH0

Wi~ ;| || rf -

lmA He 3aaaHo

Wna He 3aaaHo

—_
o

Mna He 3aaaH0

Mg He 3aaaHo

Ma He 3aaaH0

MA He 3aaaHo

ma He 3aaaHo

Mg He 3aaaH0

MMa He 3aaaHo

Ma He 3aaaHo

C=0 = R - ) R, S ) B

Mg He 3aa3H0

—_
o

Wina He 3aaaHo

—_

Mma He 3aaaH0
M8 He 33A3H0 _.J

CER IS RN SN BN BN VST BTN BN ST TS B B I B R R ] Bl B

~

4

>
For Help, press F1 rm W [mm. 2

PucyHok 11.7 — Pabo4yee okHO nporpammbl «KoHdurypatop TPM151». Jluct «Tabnuua
nporpaMmm»

B kaxkgon ctpoke Tabnuubl npuBoauTca nHdopmaunsa ans ogHoro LWara MNMporpammel, a
ctonbubl cogepxat napameTpbl onsa aTtoro Llara, cobpaHHble M3 pasHbIX Nanok gepesa
napameTpoB npubopa. Takoe npeacrasneHne yaobHo B criydae HeobxooMmocTn BUOETL BCe
napameTpsbl [porpammbl TEXHONOra B OAHOM MECTE.

11.6.3 MeHro KoHdpurypatopa

maBHoe wmeHo KoHdurypatopa BknovaeT 5 nyHktoB: ®dawnn, [pubop, Pexumbl
nporpammsl, CepBuc n Cnpaska.

Cnncok KoMaH4 MEHI0 C YKasaHMeM «ropsadmx» Knasuww npueedeH B Tabnuvue 11.4.
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Ta6bnuua 11.4 - KomaHabl MeHIO

KomaHpga HasHavyeHue KnaBuwuu
MeHro ®ann Pa6oTa ¢ channamm KoHdurypaumm
Hosas CosagaHne HoBon koHUrypaumm npubopa (yctaHoBka Ang Cirl+N
KOH(purypaums BCEX NapaMeTpPOB 3HAYEHUS «HET AaHHbIX»)
HoBbin  ypoBeHb/ | 3arpy3ka Tekywen KOHdUrypauum Ha [OpyroMm YpOBHe
Moandmkauma JO0CTyna unv nepexon K gpyron mogndukaumnm
OTKpbITb OTkpbITHE hanna (c pacwmpennem .151) CtrI+O
CoxpaHuTb CoxpaHeHne KoHurypaumm B hann Ctrl+S
CoxpaHuTb Kak CoxpaHeHne KoHpurypaumm B pann ¢ gpyrmm MMeHem
SxcnopT 8 DBF Okcnopt Tabnuubl 3HadeHu napameTpoB B opmar
Dbase-lll
VIMnopT 13 DBF Mmnopt Tabnuubl 3HaYeHUMn napameTpoB M3 dopmarta
Dbase-lll
Meyatb  TabNUUbI
MeyaTb nucta «Tabnuua nporpamm»
nporpaMmm
{Cnncok gannos} Cnuncok 4-x nocnegHnx gannos ¢ KOHPUrypaunsamm
Bbixoz 3aKpbITe Nporpammel
MeHto Mpubop Pa6oTa c npubopom (4TeHmne/3anucb napameTpoB)
CuntaTtb Bce | CunTbiBaHME 3Ha4yeHUMM Bcex MNapamMeTpoB  BeTBU Alt+R
napameTpbl «[MapameTpbl npubopa» 13 npubopa B KOMNbIOTEP
Sanucare BC® | 3anmcs Bcex napamMeTpoB 13 KOMMNblOTEPA B Npnbop Alt+W
napameTpbl
3anncb  U3MEHEHHbIX  3HayeHurM  NapamMeTpoB U3
3anncatb  TONbKO | KOMMbOTEPA B Npubop. Nocne peaakTMpoBaHnsa 3HayYeHus
N3MEHEeHHble napamMmeTp rnomMme4vaeTcs 3eneHbIM LBeTOM, Nocsrie 3anvucu B Alt+U
npubop LWpPUEPT CTAaHOBUTCHA YEPHbIM, MOCNEe HeyaayHoW
3anncum — KpacHbIM
CpaBHutb c | CpaBHeHME 3Ha4YeHU napamMeTpoB Npubopa u OTKPbLITOM
napameTtpamu B | KOHUrypauuu Alt+C
npubope
3anuncatb  TOSbKO | 3anUcb TOMBbKO TeX NapamMeTpoB, KOTOpble He 3anucanunucb
napameTpbl C | NpyM npegbigywen kKomaHge 3anucu (3Tm napameTpbl
owmbkamm NOMeY€eHbl KPpAaCHbIM LIBETOM)
Cumratb BC® | CunTbiBaHMe 3Hauenmit Bcex napameTpoB BblAENIEHHON
napameTpbl Alt+Ctrl+R
y nanku n3 npnbopa B KOMNbIOTEP
BblENIEHHOW Nanku
3anuncatb BCE
napameTpbl 3anncb 3Ha4YeHu BCexX napameTpoB BblAENEHHOM nankm Alt+Ctrl+W
BblAEeNeHHOoM 13 KOMNblOTEpPa B Npmbop
[Mankun
3anncb M3MEHEHHbIX 3HAYEHU NapaMeTpoB BblOENEHHOMN
sanucate  TOMbKO nanku nu3 Komnbtotepa B npubop. Nocne pegaktupoBaHus
N3MEHEHHbIE : Alt+Ctrl+U

napamMeTpbl Nanku

3HaYeHUss napameTp MoMeYaeTcs 3efeHbIM  LPUATOM,
nocne 3anucu B Npubop WpU@T CTaHOBUTCS YEPHbIM
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CpaBHutb

napameTpbl nanky | CpaBHeEHME 3HAYEeHUW MNapamMeTpPoB BbIAENEHHOW Marku Alt+Clri+C
C napameTpamMmu npubopa 1 OTKPbITOM KOHGUIypauum
B npnbope

BoloeneHne B gepeBe napamMeTpoB  NpeablayLliero
K npeablaywemy | napameTpa, CYMTaHHOro M3 npubopa mnm 3anucaHHOro B
npobrnemHomy Hero ¢ owunbkon. Takonm napameTp MOMEYEH KPaCHbIM Alt+1
napameTpy gepesa | usetom, B none «Owunbkn BBOAA-BbIBOAA» YyKa3blBAETCH

npuynHa ownodKm

BoigeneHne B gepeBe  napameTpoB  CriedyroLlero
K cnegywouwiemMy | napameTpa, CYMTaHHOro M3 npmbopa mnm 3annucaHHoro B
npo6nemHomMy Hero c owwubkon. Takon napameTp MOMEYEeH KpacHbIM Alt+]
napameTpy gepeBa | usetom, B none «Owmnbkn BBOAA-BbIBOAA» YyKa3blBaeTCs

npuvYMHa oLNGKM
Otyert no
CTPYKTYDE Bblgaya  TEeKCTOBOro  OOKYMEHTa CO  3HaYeHUaAMU
KOHUrypaLIN napameTpoB, onpeaensLmnx CTPyKTypy npubopa
[MpounTtatb CuunTbiBaHne cnyxebHbix NnapaMeTpoB, HEOOXOANMbIX
napamMmeTpbl Ans noctpoenus Tabnuy, MNporpamm TexHonora
CTPYKTYpbl
KOctupoBka BxogoB | Bbi3oB npoueaypbl OCTUPOBKM BXOLOB nprnbopa

Hoctyn k dopmam «[lpadmk Koppekuum yctaBku» AOfiS
"padhmkn yctaBkm BblIOpaHHOrO 13 BbiNagaloWero Cnucka KOHKPETHOro

rpaduka
Onpoc otaenbHoro | [locTyn K oTAenbHbIM napameTpam npubopa (ToNbko Ans Alt+S
napameTpa OMbITHbIX NONb30BaTeNen)
YcTtaHoBneHve CunTtbiBaHne umeHun npubopa M HOMepa BepcUU €ero
CcBA3M C npubopom | npowwmBkn. Mcnonbdyetca Ons NPOBEPKM CBA3N  C Alt+N
(VEr, dEv) npmbopom
MeHto Pexumbl | OnpegeneHne pexmmoB paboTbl nporpammbl  (3anuci,
nporpamMmbl YTEHUs, OTOBpaxeHs napameTpoB)

lNokasbiBaTb
NWHENHbIE NHOEKCHI

lNokasbiBaeT uMHOEKCbl napamMeTpoB. JIMHEWHbIE MHAOEKCHI
napameTpoB  HeobxoAuMMbl  MpU  CO34AHUN  HOBbIX
nporpamm, paboTatoLmx ¢ npndbopom

B aTOoM pexvme nporpaMma aBTOMaTU4eCKu CYMTbIBAET U3

Pexum npudopa 3Ha4YeHuss NnapamMeTpoB OTKPbIBAEMOKW nanku. na
aBTOMaTU4YECKOro OTKIMIOYEHNS pexrma HeobxooMmo CHATb bnaxkok nepen
YTeHus AaHHbIM MYHKTOM MEHI0. OTO HeobxoaMMo, Hanpumep, npu
paboTe ¢ KoHdurypatopom npu oTKNo4YeHHOM npmubope
Pexum B otom pexmme 3anucb 3HadeHMa  napameTpa
HemMeaneHHom OCyLLeCTBNAeTCsa cpasy nocrne ero BBoga
3anmcu
B atom pexume npnbop He NPOM3BOAUT YTEHUS U 3aNUCK
He nepegasaTb
ATPUBYTH aTtpmbytoB napameTpoB. PeXumM HeMHOro yckopsieT
paboTy, HO MOXeT npuBecTn K owmbkam BBOAA-BbIBOAA,
napameTpoB

ecnu B npubope ycTaHoBMNEHbI aTpUOyThl 3aLUnTbI
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CeTeBble

OTKprBaeT OKHO, B KOTOPOM MOXHO WMU3MEHUTb CeTeBbIe

napameTpbl
napameTpbl NporpamMmbi

nporpaMmbl
YctaHoBka Tumna npeobpasoBatensa RS-485/RS-232.

Mpeobpa3oBaTtenb | BoamoxeH  BapuaHT  YyCTAHOBKM  aBTOMAaTMYeCKOro
npeobpasoBaTens, YTo yckopsaeT 0OOMeH No ceTn

Toolbar OTtobpakaeTcsa naHesNlb UHCTPYMEHTOB

Statusbar OTobpaxaeTcs naHenb NOACKa30K (BHM3Y OKHA)

MeHro CepBuc

HononHuTenbHble onuuKn (MHMUKManu3auus npuobopa,
CMeHa naposnewn u np.)

MHununanusmposatb | BocctaHoBneHne B npubope 3aBOACKMX  YCTAHOBOK, Alt+]
npnbop CTUpaHue TekyLen KoHpurypaumm

Mocnatb kKomaHgy | MNocbinaetr komaHay nepexoga npubopa Ha HOBble Alt+A
APLY CeTeBble HACTPOMKN

CwmeHa naponem

M3meHeHe naponen Ona nofHoro U cpegHero ypoBHeu
gocTtyna.

kenopT cnncka
napameTpoB B
HTML

Mo3BonsieT co3gaTb CNUCOK NapameTpoB npubopa
B (popmate HTML

OKCNopT NpoToKona
namepeHun B Excel

Mo3BonsieT 3KCNopTUpOBaTb NPOTOKON
onepaTuBHbIX napameTpos B MS Excel

onpoca

MeHto CnpaBka

CnpaBo4yHasa nHgopmaums

CopepxaHue
cnpaBsku

CnpaBo4Has nHgopmaums o pabote ¢ KoHdurypatopom

O nporpamme...

CnpaBo4Has nHgopmaums o KoHdurypartope

11.6.3 PaboTa ¢ nankamum ¢ MICNosIb30BaHNEM KOHTEKCTHOIO MEHH
Monb3oBatentio B [MaBHOM MeH KoHdurypatopa npenocTtaBnsieTcsd BO3MOXHOCTb
paboTbl C BblAENEHHON Nankon C UCMOMb30BaHMEM KOHTEKCTHOIO MEHI0, MOSIBIAIOLErocs npu
HaXkaTUM NPaBoK KNaBULLM MAHUMYNATOPA «MbILUbY.
KOHTEKCTHOE MeHI coaepXuT 4 KoMaHAbl, MO3BOMSAKLME BbINOMHUTL creayroLue

onepaumu:

[MpounTaTb BCe NapamMeTpbl BbiAENEeHHOW Nanku;

3anucaTtb Bce napamMeTpbl BblAeNeHHOW nanku;

3anucaTtb TOMbKO M3MEHEHHbIE NapamMeTpbl BblAeNeHHOW Nanku;
CpaBHUTb 3HAa4YeHUs C pearbHbIMKU B Npeaenax BblAeneHHOW nanku.

HasHaueHne onepauun onncaHo B Tabnuue 11.4.

11.6.4 MNMaHenb nHctpymeHtToB KoHdurypatopa
Cnuncok komaHg [lMaHenn mHcTpymeHTOoB KOHcburypatopa npuBegeH B Tabnuue 11.5.
Tabnvua cogepXuT nepeyeHb MUKTOrpamM (MKOHOK) M COOTBETCTBYIOLLMX KOManpg [MaHenwn
nHcTpymeHTOB KOoHurypaTtopa.
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Ta6bnuua 11.5 - KomaHabl naHenu nHctpymeHToB KoHdurypartopa

MNMukTorpamma CooTBeTCTBME KOMaHAe NYHKTa MEHIO

HoBbin n3 meHo dann

OTKpbITb U3 MeHto Pann

CoxpaHuTb 13 MmeHo dann

CuunTtaTtb BCce napameTpbl 3 meHto Npnbop

3anucaTb Bce napameTpbl 13 MeHto [Nprnbop

3anucaTtb TONbKO M3MEHEHHbIE U3 MeHto pubop
(cTpenka — 3eneHoro uBeta)

3anucatb TONbKO NapameTpbl C owubkamu n3 meHwo [Npubop (cTpenka —
KpacHoro uBeta)

CuuTaTb BCe napameTpbl Nanku n3 meHto MNMprudop

3anucaTb Bce napameTpbl nankm n3 mexto NMpnbop

3anucatb TOMbKO M3MEHEHHble MapaMeTpbl nanku wu3 MeHw [lpubop
(cTpernka — 3eneHoro LBeTa)

K npegpiaywemy npobnemHomMy napameTpy u3 meHto Npnbop

K cnegytowemy npobnemMHomy napameTpy n3 meHto NMpnbop

WMHunumanunsmnposatb npmbop 13 meHo Cepsuc

"‘@a“-"oﬁ'i’"ﬁ.’."ﬂﬂgm

O nporpamme... meHto CripaBka

11.7 Pa6oTta ¢ KoHcurypaTtopom

C nomowbtlo KoHdurypatopa nonb3oBaTteNnb MOXET Co34aTb HECKONbKO pasHbIX
KOHUrypaumi gns ogHoro npubopa, coxpaHuTb UX K 3arpyxatb B npubop Ty KOoHdUrypaumtio,
KoTopasi Heob6xoarma NonNb30BaTENO B KOHKPETHBIN MOMEHT.

lMonb3oBaTenb MOXeT co3daBaTb HOBYH KOHUrypauuio, He rMpepbiBasd CBA3b
KomnbtoTepa ¢ npubopom. [Jo Tex nop, noka HoBas KoHdurypaumss He OygeT 3anucaHa B
npubop, oH byaeTt paboTaTb CO CTapon KoHGUrypauuen.

Mepen 3anucbldo  HOBOW  KOHGwUrypauum B npubop HeobxogumMo  NpoOBECTM
nHUUManuaauuio npubopa, T.e. yganeHume ctapomn KoHpurypaumm.

11.7.1 Co3paHue HOBOM KOHUrypaumm
Mpwn co3gaHuu HOBOW KOHpurypaumm ocyLecTBnsaeTcd crneayowas
nocrnegoBaTernbHOCTb AENCTBUN:
e ronb3oBaTenb Npom3BoAUT BbIOOP M3 MeHw Pann komanabl Hosbit (Ctrl+N) nnu

ncnoJib3yeT KHOMKY Ha naHesim MHCTPYMEHTOB,

e Ha nucte «[epeBba nporpamm» paboyero OKHa nporpaMmmbl MOSABNSAETCS HOBbLIN
KopHeBown katanor «KoHdurypaumna TPM151 (Mmsa He 3agaHo)»;

e ocrenoBaTenbHO CBEpPXYy BHWU3 pasBopayvBas [OepeBO NapameTpoB, MoNb3oBaTterb
BBOAUT HYXKHble 3HaUYeHUs;
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e [0Cre 3aBepLUeHUst Co3aHnNAa KOHUIypauum nonb3oBaTtesib CoXpaHseT ee B pans unm
3arpyxaet B npubop (6e3ycrnoBHO, nyylwnin BapuaHT — 3anucbiBaTb napameTpbl
HenocpeacTBEHHO BO BpeMsi MNporpaMmmupoBaHus npubopa (yCTaHOBUTH PEXMM
«HeMe[JIEHHOW 3annucuy» U novaile HaxxMmarb 3erieHYI0 CTPENKY)).

NMopackaska! [lepeBo napamMeTpoB pasBopayMBaeTCA LLENYKOM fIeBOM KHOMKM MaHunynsaropa
«MbILIKa» MO NMUKTOrpaMmme «MNrioc» OKONo HasBaHWA nankn. COOTBETCTBEHHO, CBOpayMBaHue
OTKPbLITON BETBM MEPAPXMYECKON CTPYKTYPbl OCYLLECTBASAETCS LWIENYKOM MaHunyndaropa
«MbILLKa» NO MMKTOrPaMMe «MUHYC» OKOJI0 Ha3BaHWSI pa3BepPHYTON Nanku.

HoBas koHurypaums aBToMaTm4eckn cosgaeTcs rnpu ctapte NporpaMmmbi.

[Mpn co3gaHnM HOBOW KOH(Urypaumm paHee CYUTAHHbIE 3HAYEeHUS KOHUrypaLMOHHbIX
napameTpoB npmbopa obHynaATca (BHMMaHne nonb3oBaTens: 06HYNATCS B KOMNbOTEPE, HO
He B npubope!).

11.7.2 3arpyska nporpammbl Ha ApyroM YypoBHe p[OCTyna WAU CMeHa
Moaudmnkauum
Mopsiaok cmeHbl moandukaummn npnbopa paccMmoTpeH B pasa. 4.12.
[MocnepoBaTenibHOCTL OEACTBUW MNOSb3oBaTeNs U JIOrMKa AEWCTBUS NporpaMmmbl npwu
nepeksitoyeHnn Ha apyron yposeHb/Mmoanmkaumio cnegyowme:

e BbIGOpP M3 MeHto Dann komaHabl HoBbI ypoBeHb/MOaNMKaLmS;

e [porpamma 3anpaluivMBaeT NOATBEPXAEHUE HaMepPEeHUsd MepeKntoYnTbCA Ha ApYron
ypOoBeHb/Moanprkaunio;

e noaTBepXaeHune nonb3oBaTenieM CBOEro HaMepeHnsa — HaxaTtue kHonku [[da] Ha dopme
3anpoca nporpaMmmbl;

e 3anyck Mactepa koHpurypaummn TPM151;

e 1CMNOSIHEHME nosib3oBaTeneM MWHCTpykumn Mactepa koHdurypauum (cm. n. 11.3),
3arpyska Heobxogumown moaudukaumm nnm Bolbop ypoBHS gocTyna.

11.7.3 OTKpbITUE KOH(Urypauum us cpanna
[MocnepoBaTernibHOCTL OEACTBUW MOSb3oOBaTENS U JIOrMKa AEWCTBUS NporpaMmmbl npwu
OTKPbITUWN KOHJUIypauum ns dgamnna crnegyrome:

W

e Bbl6op M3 MeHo Pann komaHabl OTKpbIThb (Ctrl+O) unu ncnonb3oBaHne KHOMKK = Ha
naHesnm NMHCTPYMEHTOB;

e nporpamMmMa BbIBOAUT Ha 9KpaH dopmy «Bbibop danna KoHdurypaumm» u
npegocTaBnseT Nonb3oBaTeNto BO3MOXHOCTb MOMCKa 1 Bbibopa nckomoro danna;

e ronb3oBaTesb OCyLEeCTBNAET BbIOOp dharna KoHurypaumm;

e B 3arosioBKe rNaBHOMO OKHa MporpamMmbl U psiAoM C KOpHeBow nankon KoHdwurypauus
TPM151 oTobpaxaeTcs ums oTKpbITOro danna;

e rocne 3arpysku amna KoHdurypauum B Nonsx «3HadeHue» napamMeTpoB MOSBATCS
3Ha4eHus, koTopble Bbiny 3anucaHbl B hanne;

e MoONb30OBaTENb MOXET 3annucaTb X B Npubop nnn oTpeaakTMpoBaTb M NOTOM 3anucaTb B
npubop nnun B dann.
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11.7.4 CoxpaHeHune KoHdurypaumm B chann
MocnepoBaTenbHOCTb AEUCTBUA MOSb30OBaATENS U NOrnMka AenUCcTBUA NporpamMmmbl Mpu
COXpaHeHuu KoHdurypaumm B cbann cnegyrowme:
e Bblbop m3 meHw Pann komaHabl CoxpaHutb (Ctrl+S) wunu CoxpaHuTb kak unu

NCNOJSIb30BaHME KHOMKM Ha NaHenu NHCTPYMEHTOB;

e komaHga CoxpaHuUTb Kak Bbl3blBa€T OKHO CTaHAApTHOro Awvanora, rge Heobxoaumo
3agaTb MMS U MECTO pacnonoXxeHus danna;

e komaHga CoxpaHuTb coxpaHsaeT hain noA CyLeCTBYOLWUM UMEHEM;

e (hann KoHurypaumm nmeet pacwmpeHve .151.

11.7.5 CuntbiBaHMe KOHcuUrypaumm us npubopa

MocnepoBaTenbHOCTL AEUCTBUA MOSb30OBaATENS M NOrnMka AenCcTBUA NporpamMmmbl Mpu
onepauun cYNTbIBaHUA KOHGUrypaumm u3 npubopa cnegyrowme.

CunTbiBaHME 3HAYEHU NapameTpoB M3 NpMbopa conpoBoOXAaeTcs UX oTobpaxeHnem B
paboyem okHe KoHdurypaTopa B onpeaeneHHon narke.

Onsa cuyuTbiBaHUA KOHpurypaumm wn3 npubopa npenycMOTPEHbl TpU  pexuma:
CYMTbIBaHME BCEX MapameTpoB U3 nNpmbopa, CYnTbiBaHME NapaMeTpoB TOMbKO TEKYLLEW nanku
NN PEXUM aBTOMATMUYECKOIO YTEHUS.

CyumebigaHue ecex napamempos u3 rnpubopa -

ocyulecTBnsgeTcs BblbopomMm u3 meHio NMpubop komaHabl CumntaTth BCe napameTpbl U3

ol

npubopa (Alt+R) nnm ncnonb3oBaHNEM KHOMKK Ha NaHenu NHCTPYMEHTOB.

CunTbiBaHMe Bcex napameTpoB M3 npubopa MOXET 3aHATb AnuTenbHoe Bpems. B
npoLecce CYNTbIBAHUSA Ha POHE rMaBHOro OKHa NporpamMMbl NOABUTCA UHPOPMALMOHHOE OKHO
CO CTaTUCTUYECKMMU CBeAeHUsMM O xode npouecca. Ero 3akpbiTve o3HayaeT, 4To npouecc
CYNTbIBAHMA NapaMeTpoB M3 NamaTn npubopa okoHYeH. B nepeBe napameTpoB oTobpasaTcs
CYMTaHHbIE 3HAYEHUS.

Pexxum aemomMamu4ecKo20 YmeHus -

Nno3BonseT aBTOMATUYECKNM CUYMTATb 3HAYEeHMs MapamMeTpoB, CoAepXKaluxcs B
OTKpbIBAEMOW nNanke. Takoe CYMTbIBAaHME MNPOMCXOAUT ObICTpee, YEM CUMTbIBAHME BCEX
napameTpoB 13 npmbopa.

CunTbiBaHME napamMeTpoB B 3TOM peXMME BO3MOXHO, €CnM A0 3TOro 3HavyeHus
napamMeTpoB, COAepXalMxcs B OTKpblBAaeMOM Nanke, CYuTaHbl He Obim (T.e. B none
«3HayeHne» Bbino ykasaHo «HeT gaHHbIX»).

BkritoveHne pexuma aBTOMaTMYECKOro YTEHUS OCYLLLECTBNAETCA YCTaHOBKOW (priara B
MEHI0 Pexxnmbl nporpaMmmbl B rnone Pexnm aBToOMaTU4eCKoro YTeHus.

MpumeyaHue - lNpu paboTte 6e3 nogknoveHHoro npubopa Pexum aBTOMaTUYecKoro YTteHus
peKkoMeHayeTCst OTKIIUNTb. nn oH oTKNtouMTCs cam nocne 5 6e3ycneLuHbiX NONbITOK YTEHUS.

CyumsbigaHue napamempo8 MoJibKO meKyw,eu narku -
OCYLLIECTBINSAETCA BblAENEHMEM KOHKPETHOW TeKkyllen nanku (M3MeHeHMem MOACBETKW)
nyTemM YCTaHOBKM Ha HeW Kypcopa u BbIGOPOM B 3TOM MNONOXEHUM komaHnabl CumTtaTb BCce

napamMeTpbl BblOENEeHHOM Manku M3 MeHwo [Mpubop unu Mcnonb3oBaHWEM KHOMKM " Ha
naHenu WUHCTPYMEeHTOB. Mnn HaxaTuem npaBoW KHOMKW MaHWUMyNsSTopa «Mbllb» Ha HYXXHOW
nanke n BbIbope COOTBETCTBYIOLLENO NMyHKTa MEHHO.
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MpumeyaHue - Vicnonb3oBaHWe 3TOr0 pexmma MOXET OblTb 0OYCrOBMEHO CrneayloLmnMm
npudnHamu. B npouecce pabotbl, Hanpumep, Npu aBToHacTpounke MNMAO-perynatopa, npmudop
MOXeT U3MEHUTb 3Ha4yeHUs OTAeribHbIX CBOMX napameTpoB. OHM MOryT He coBnagaTb CO
3HayeHusaMn, Haxogawmmmcs B KoHdurypatope M cumTaHHbiMM paHee. [loaTomy MoxeT
BO3HMKHYTb HEOOXOAMMOCTb OOHOBUTH MHPOpMaUno 0 napameTpax B nanke KoHdurypartop.
Mpn aTOM pexmnm aBTOMATMYECKOro YTEHUS HE MO3BOSMSIET BLINOMHUTL 3Ty Onepauuio, T. K.
3HayeHus napameTpoB B KoHdurypatope yxe ecTb.

11.7.6 PegaktnpoBaHue 3Ha4eHUM napamMeTpoB
MocnepoBaTenbHOCTL AEUCTBUA MOSb30OBaATENS U NOrnka AenCcTBUA NporpamMmmbl Mpu
pefakTMpoBaHUN 3HA4YEeHU NapaMeTpoB crieayoLme:

e yCT@HOBKA Kypcopa MaHunynsatopa «Mbllika» B none «3HadyeHne» napameTpa,
3Ha4YeHne KOTOPOro npeanonaraeTcs peaakTupoBaTh;

e repexoq B PeXuM pefakTUMpOBaHUsS 3HAYeHUs OBYKPATHbIM HaXXaTUeM IeBOM KrnaBuLLK
MaHUMNynaTopa «MblLUKa»;

e [porpamMma BblAENSET 3HayYeHMe napameTpa, M3MEHSeT LUBEeT ero MnoACBEeTKM U
npeaocTaBnsieT BO3MOXHOCTU MO €ro peaakTUpOBaHUIO;

e ronb3oBaTesflb 3a4aeT 3HavYeHWe C KraBuaTypbl (OS5 YMCROBOro napameTtpa) wunu
BblOMpaeT ero HoBOe 3Ha4yeHMe U3 pPacKpbIBAOLLErocd Crnvcka W 3aBepluaeT BBOA
Ha)kaTmem knasuwmn Enter.

MpumeuyaHne - Ecnu 3HayeHne He MomeLlaeTcs MO LUMPUHE KOMOHKW, €€ MOXXHO
pacLIMpUTb 0 HYXXHOro pa3mepa. To AOCTUraeTcs crneayolmm obpasom:

B BEPXHEN YaCTW 3KpaHa Kypcop yCTaHaBNUBaETCH Ha rpaHuLy ABYX CTON6OLOB B CTPOKe
C 3aronoBKamu, HaxoOgUTCs MNOSIOXEHMEe ykasaTensd, npu KOoTopom oTobpasuTtca
ABYyHanpaBrieHHas CTpesika, W, Npu yOepXuBaemMon HaxaTon JIeBOW  KHOIMKMU
MaHUNynsaTopa «MbllKa», nepeaBuraeTcs rpaHvua ctonbua Bneso nnu Bnpaeo.

M3meHeHHble 3HayeHust oTobpaXkaloTCA 3eNeHbiIM LBETOM W COXPaHSAKTCA TOMbKO B
namaTn nporpammbl. [pu coxpaHeHun KoHdurypaumm B dpanne nporpamma 3arnoMHUT, Kakue
napamMmeTpbl ObinNM 3anucaHbl, Kakne — HeT, Kakne — owmnbouyHbl. B ganbHenwem no Bone
nosib3oBaTensi U3SMEeHEeHUs1 MOryT ObITb 3anucaHbl B Npubop unm coxpaHeHobl B hanne.

11.7.7 PepaktnpoBaHue rpadmka KoppeKkumm ycTaBKku

PenaktupoBaHve v 3agaHuve rpaduka KOppekuMn YCTaBKU BO3MOXHO Py MOMOLLN
cneumanbHOro OKHa peaakTupoBaHusa rpadmka (cm. puc 11.8). B gepeBe napameTpos
BO3MOXEH TOJSIbKO NPOCMOTP 3HAYEHUN.

PenaktupoBaHue rpaduka KoOppekuMu yCTaBKM HaMHOro ygobHee npousBOaAUTb MNpw
NMOMOLLM CneumanbHOro OkHa pefaktupoBaHus rpadumka (cm. pucyHok 11.8). [insa BbidoBa aT0ro
OKHa norib3oBaTesb A0SMKEH BOCMNOSIb30BaTbCA KOMaHaon meHto Mpubop -> Mpadmkm ycTtasku -
> ['pacoumk Ne...
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IpadK KOPPEKLHM YCTaBIoH N21 x|

Tpapue N1 Bxoa rpadmka;
] |He noAKmoYed LI
50.00 HMcno yEnoeRx Touek rpaduea;
= .Elocrﬁyrlel)Eé no;m
VINOBLE TOHKH rpafca: cronouos "
NE X ¥ =
1. -45.000 23.000
2 -40.000 23.000
_...-—/ 3 -10.000 50.000
o ] 4 0.000 5000
W3obpaxetue 5 500 380 HepocTynHble nons
rpaguka koppexLum : S i cron6uos X u Y
e ———==tl
2300
__'4‘-3 000 5000 oK I OTMEHa J

PucyHok 11.8 — PepaktupoBaHue rpacumka Koppekumm ycTtaBKkyM € UICNOSIb30BaHMEM OKHa
peAaakTupoBaHusA rpadmka

B oTkpbiBlIEMCS OKHE HeobxoamMO BbiOpaTb MCTOYMHUK AaHHbIX Ans Bxoga rpaduka:
nmbo 3HaveHue cooTBeTCTBylOWeEro Bbumcnutens, nubo Bpemsa wara. 3atem 3agaeTtca
KONMYEeCTBO Y3roBbIX Toyek rpadmka. [anee B kaxgom AOCTynHOM none crtonbuoB X n Y
3a4alTCA 3HAYEHMS BXOLHbIX BEMUYMH U KOPPEKTUPYHOLMX 3HAYEHUN Yy3MnoBbiX Toyek. [pu
pefakTMpOBaHMM KOOpAMHAT Y3rOBbIX TOYEK MONMb30oBaTeflb MOXET BuAETb M3obpaxeHue
rpacmka B neBon 4actu okHa. o ocn abcumce 6yaeTt OTNOXEHO 3HaYeHNe BXOLHON BESTMYUHDI
rpaduka, No OCU opamvHaT — KoppekTupytowee 3HayeHne. CoxpaHeHue (3anucb) napameTpoBs
rpaduka ocyllecTsngeTcs Haxatvem knasuwmn «OKy.

Mpn 3agaHun rpadumka KOPPEKUMM YCTaBKM Yepes crneunann3npoBaHHOE OKHO BBOAA
TOYKM MOXHO BBOAUTbL B MPOU3BONBHOM MoOpsake, a He obsa3aTenbHO MO BO3pacTaHuto
abcuunccebl.

11.7.8 MpocmoTp cnpaBku No napameTpy

CnpaBka MoOXeT ObITb Bbl3BaHa Nonb3oBaTenemM HaxaTtnem knasuwm F1 Ha knaBuatype
MK. Takke crnpaBka aBTOMaTUYECKM NOSBNSAETCS NPU BBOAE 3HAYEHUS napamMmeTpa yepes 2-3
cek nocne Ha4yana Beoga. CnpaBka COLEPXUT HaMMEHOBaHME NapameTpa, ero CUMBOSIbHOE
obo3HayeHne N KOMMEHTapui, MNOSCHAWMNN YHKUMOHaNbHoe HasHadeHue. [Npu 3agaHum
YMCNEHHOIro NapamMeTpa crnpaBka COLEPKUT ananasoH BO3MOXHbIX 3HAYEHUN.

11.7.9 UHmumanusaumsa npubopa

Mepen 3anucbid HOBOM KOHurypaumm B npubop TpebyeTcs Npou3BECTM €ro
nHnynanuaauuio. MHmumanmsaums npmbopa KOPPEKTHO CTUpaeT CTapyk KOHurypauuo u
no3BosisieT 3anucatb B Hero HoByr. [lpu nonbiTke 3anmMcaTb HOBYH KoHdwurypauuio 6e3
yOaneHns CTapon MOXeT BO3HMKHYTb KOHQIMKT 3Ha4yeHu napameTpoB U npubop
3abnokupyeT 3anncb 4YacTu HOBbIX NapameTpoB.

PYHKUMA MHMLManM3auun OOCTynHa TONbKO Npu 3arpy3ke KoHdurypatopa Ha MnomnHoOM
ypoBHe goctyna (cm. n. 11.5).

Ana vHMumanmnsaumm npubopa nonb3oBaTenb Bbi3blBAaeT KOMaHAy WVHuumnanuanposaTtb

L ]
npubop n3 meHto Cepeuc. Takke UHULMANN3aLUS BbINOMHAETCS NPU HaXaTUN KHOMKK Ha
naHenn MHCTPYMEHTOB.
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11.7.10 3anucb 3Ha4YeHM NapaMmeTpPoOB B Npudop

Mpun onepauum «3anncb» NPOUCXOOUT NepenncbiBaHME 3HAYEHUI NapaMeTpoB U3 OKHA
KoHdpurypatopa B npubop.

lMonb3oBaTenb MOXeT 3anucaTb B Npubop Bce napameTpbl, TONbKO M3MEHEHHbIE Un
n3bumpartenbHO OTMeYeHHbIe Ana 3anucn. Kpome Toro, Nnonb3oBaTeNb MOXET BKMOUYUTL PEXUM
HeMearieHHon 3anucu.

3anucbk ecex napamempoe 8 npubop -

AaHHbIN  pexuM BblbMpaeTca nonb3oBaTeneM nNpu  HeobXoAMMOCTU  CMEHbI
Moandukaumm npubopa unM 3anMcu B HEro HecTaHA4apTHOM KOHdurypauum, co3gaHHOM
KOMMNaHWEen-Npon3BoanTeENEM.

3anncb Bcex MnapameTpoB MNPOU3BOAUTCA KOMaHOou 3anucaTb BCe napamMeTpbl B

npudop (Alt+W) meHwo [Mpnbop wnm KHOMKOWM = Ha naHenn WHCTpymeHTOoB. Ha doHe
rMaBHOIO OKHA NOSIBUTCS MHM(OPMALMOHHOE OKHO CO CTaTUCTUYECKMMU CBEAEHUSIMU O Xode
npouecca. Ero 3akpbiTue o3HavyaeT, 4TO MpoLecc 3anucu napamMeTpoB B NamMsiTb npubopa
OKOHYEH.

3anucb monbKko ompedakmupoeaHHbIX NapaMmempos -

Takon cnocob 3anucu Mo3BonsieT 3anucatb TONbKO OTPedakTUPOBaHHbIE MapaMeTpbl,
Aaxke ecrn OHU HaXOOSATCH B pasHbIX nankax.

3anucb TONbKO OTPeAaKTUPOBAHHbLIX NapamMeTpPOB MPOM3BOAMTCA KOMaHOon 3anucaTtb

*

TONbKO n3MeHeHHble (Alt+U) n3a mento lMpubop mnm KHOMKOWM
naHenm MHCTPYMEHTOB.

(cTpenka — 3eneHasi) Ha

NMpumeyaHne - OTpenakTUpPOBaHHbIE 3HAYEHUS1 MapameTpoB OTOobOpaakTca LWPUPTOM
3eneHoro ugeta. locne 3anucm B Npubop 3HaAYEeHUn BCEX OTPeAaKTUPOBAHHbLIX NapameTpoB
uBeT WpudTa MEHAETCH Ha YEPHbIN.

3anucb napamempoe moJibKO meKyujeu narnku -

Takas 3anuMcb npoucxoauT ObiCTpee, 4YeM 3anucb Bcex napameTpoB. [lonb3oBaTenb
MOXEeT NPOU3BECTN 3anMCb NAapaMeTPOB TOSIbKO KOHKPETHOW TEKYLLLEN Nanku.

[na ocywecTtBneHns 3anucyu napamMeTpoB TOMbKO TEeKylleh nanku nosnb3oBaTerb
BblAenseT ee, yCTAHOBMB Ha HeW Kypcop, M BblbupaeT komangy 3anucaTb BCe napameTpbl

BblaeneHHon nankum (Alt+Ctrl+W) na menwo Mpnbop mnn HaxmmaeT KHOMKY ﬁ Ha naHenu
NHCTPYMEHTOB.

3anucb monbko ompedakmuposaHHbIX NapaMempoe meKyujel narnku -

AaHHbIA pexuM BblbupaeTcsa nonb3oBaTenemM npu HeobxoAMMOCTM 3annUCh KOHKPETHbIX
N3MEHEHHbIX NapamMeTpoB.

[na ocylwecTsrneHnsa 3anncu ToNbKo OTPeaaKTUPOBAaHHbIX MapaMeTpoB TEKyLUEen narnku
nonb3oBaTenb BbiOENseT ee, YyCTaHOBMB Ha HeW Kypcop, W BblbupaeT komaHgy 3anucaTb
TONbKO U3MeHeHHble napameTpbl nanku (Alt+Ctrl+U) 13 meHio Mpubop unu HaxnmaeT KHOMKY

*

Ha naHesln UHCTPYMEHTOB.

117



Pexxum HemeOneHHOU 3anucu -

B AaHHOM pexume KoHdurypatop 3anucbiBaeT 3HadYeHWe napameTpa B npubop cpasy
nocne ero U3MeHeHus.

BkrtoyeHne pexmnma HemeaneHHoOW 3anncu OCyLLeCTBRSeTCs YCTaHOBKOW donara B
MEHI0 Pexxnmbl nporpaMmmbl B none Pexnm HemeaneHHOW 3anncu.

NMpumeuvaHune - lNpu pabote 6e3 noagknyeHHoOro npudopa Pexnm HemeaneHHown 3anucu
pEKOMEHOYETCH OTKITHOUNTD.

11.8 NMpocmoTp M coxpaHeHue NnapaMmeTpoB TEKYLLEro COCTOAHUS

Monb3oBaTtenb MMEET BO3MOXHOCTb pernctpupoBaTb U coxpaHaTb Ha MK napameTpsl
TeKyLlero CoCTosiHMA (onepaTuBHble napameTpbl) npubopa TPM151.

11.8.1 NMpocmMoTp 3Ha4YEeHNIN onepaTUBHbIX NapaMeTpoB

[ns npocmMoTpa 3Ha4yeHun onepaTMBHbBIX NapaMeTpoB NONb30BaTENb OTKPbIBAET narky
OMNPOC OIEPATUBHbLIX TMAPAMETPOB u ycrtaHaBnuBaeT drarm B MONsX OKOSO Tex
napamMmeTpoB, MO KOTOPbIM MpegnonaraeTca nonydatb MHGopmauuio (cMm. pucyHok 11.9).
3apaeTcda nepuod onpoca napameTpoB B MunnucekyHaax. Nepuog onpoca no ymon4aHuio
coctaensiet 1000 mc. MNMepuoa onpoca orpaHNUYEH CHU3Y MPOMYCKHOW CMOCOBHOCTLIO KaHana
«lMpnbop-komnbtoTep». HWXKHAS  rpaHMua HEMNoCTOsHHa W 3aBUCUMT OT  KONU4YecTBa
onpalinBaeMbix NapameTpoB, CKOPOCTM obmeHa n T.4.

A% Kondurypatop TPM151: cpe AHviA ypoBeHb AocTyna : Mogubukanms N 1e 3aaH =10] x|
®arin Mpubop Pexwmel nporpamel  Cepeuc  Cnpaeka
DSE AN NSt ool 2
OonucaH1e A I MapameTp l JHaueH e ]A |3 | Owmbkin obmeHa M Heco... |
=) Q Kondmrypauma TPM1S1 (MMa He 334aH0)
(1 NapameTpe! npubopa
= Onpoc onepaTHeHbIX napameTpos
YMa napameTpa Mepuoa 3HayeHue OwvbkK BBOJa-BbIBOAA
v m Wma darina Ana coxpaHeHHa NPOTOKoNa MNovember09.log
|7 AKTHEHAA NPOrpamMia 1000
l— AKTHEHBIM Wwar 1000
: |— Coctoanme 00bexTa 1000
[_ WsmepuTEnD NO1 1000
[ Mamepurens Noz 1000
[_ BbixoaHoOH cirHan N2l 1000
|— BeixoAHOH curian N22 1000
. |'" Tekywan ycraska Nel 1000
|_ Texywan ycTaeka Ne2 1000
=) NapameTpel komnetoTepa
For Help, press F1 [___ lﬁﬁﬁ rMM 4

PucyHok 11.9 — Peructpauus onepatuBHbIX napameTpoB B KoHcurypatope

B cnyyae, ecnn BO3HMKHET owwnbka cuMTbiBaHWS napameTpa, B Tabnuue Oyget
BblBeJeHa ee npu4ymHa, Npn 9ToM cam napamMmeTp oTMeyaeTCs KpacHbIM LWPUETOM.
N3mepsemble NnpnbopoM 3HAYEHNS BLIBOAATCA HAa MOHUTOP B Npeobpa3oBaHHOM BUAE:
e [Ons TepmonpeobpasoBaTenen n Tepmonap BbIBOAUTCA TemnepaTypa, M3MEpPEHHas B
rpagycax no Lenbcuio;
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e [N aKTUBHbIX AATYMKOB 3HAYEHUS MEPECUYMTHLIBAOTCS B COOTBETCTBMM C €AUHULAMMU
AnanasoHa namepeHus (cMm. napameTpsbl Ain.H n Ain.L).
B npouecce usmepeHus npnbop KOHTponupyeT paboTocnoCoBHOCTb OAaTYMKOB U, B
crny4ae BO3HUKHOBEHMS aBapuu, B norne 3HavyeHne BbIBOAUT NPUYMHY HEUCMPABHOCTMW.
3Ha4yeHne BbIXO4HOM MOLHOCTUN Perynaropa BbIBOAUTCS B NPOLIEHTaX.

11.8.2 CoxpaHeHMe 3Ha4eHNN onepaTUBHbIX NapameTpoB B ¢hann

[na coxpaHeHust B hann cunTaHHbIX C Npubopa 3Ha4YeHun onepaTMBHbLIX NapaMeTpoB
nonb3oBaTterb yCTaHaBnueaeT nar nepen crpokon NMma ganna gnsa coxpaHeHna npoTokona
(cm. pucyHok 11.9). CoxpaHeHue B dparn Ha4YHETCA HEMESIEHHO.

[MpoTokon coxpaHseTcsa B TEKCTOBbIM hansyi ¢ pacwuupeHnem .log, KOTOpbIA B
AanbHenweM MoXeT ObITb 3arpyxeH B nobyto anekTpoHHyo Tabnuuy. [Ang 3arpysku cdanna B
Microsoft Excel nonb3oBatenb MOXeT BOCMNOMb30BaTbCs KOMaHOOW OKCMOpT npoTokona
namepeHun B Excel mento Cepsuc.

Mo ymonyaHumio nporpamMmma npeasiaraet uma panna ans coxpaHeHud, cocTosiiee u3
Tekyllero mecsua n gatbl. ima danna ykasaHo B none «3HayeHuex. [Nonb3oBatesnib MOXeT
nepenmMmeHoBaTb pann. [ns 3TOro Kypcop ycCTaHaBnuBaeTCs Ha MMeHu (pawuna, rnocrne 4vero
nonb3oBaTerib pefaktupyet ums gaunna (nocnefosaTenbHOCTb AENCTBUMM MOnb3oBaTens u
peakumm nporpammbl — cm. n. 11.7.6).

dann cosgaetca B TOM e Nanke, rge ycrtaHoBneHa nporpamma  «KoHdurypaTtop
TPM151».

11.9 MNporpamma «BbICTPbIN CTapT»

Mporpamma «bbicTpbin ctapt TPM151» npegHasHayveHa OnsS ynpoLlleHUs nepsBow
HacTporikn npudopa TPM151.

Ona 3anycka nporpammbl «bbicTpbin  ctapt TPM151»  3anyckaetca daun
EasyGOTPM151.exe. [lanee nporpamma npegnaraet psif BOMNPOCOB, OTBeYas Ha KOTOpbIe,
nonb3oBaTeNlb NPOM3BOAUT KOHpUrypnpoBaHue npubopa.

MpumeHeHne nporpammbl EasyGo BO3MOXHO TOMbKO Npu padoTe C NOAKMHYEHHbIM K
komnbtoTepy npubopom TPM151. KoHcurypmpoBaHue gns akcnnyatauuMum nNOCTynMBLUErO C
npegnpusatus-uarotosutenss npumbopa TPM151 nog nwbyio u3 11-tm mogmdpmkauun (no
BbIOOpY Nonb3oBaTens) npegycMatpyMBaeT UCNONMb30BaHME AN 3TOro CBOEN MHAMBUAYaNbHO
peann3oBaHHOW AN Kaxaon mogudmkaumm npubopa nporpammbl EasyGo. MakcumanbHas
MHOPMATUBHOCTL Mporpammbl EasyGo B codeTaHuMM C NPOCTOTOM WU AOCTYMHOCTbIO Ans
NoAroTOBMEHHOrO MONb30BaTENS MNO3BOSMIAKT MWHUMU3NPOBATL BPEMEHHblE 3aTpaTbl Ha
KOHurypmpoBaHue npubopa.

BHumaHue! He pekomeHgyeTcss ucnonb3oBatb nporpammy «bbicTpbin ctapt TPM151» B
cnefylowmx criyvyasx:

e npw NporpammmpoBaHum npudopa TPM151, koHuUrypaumsa KoToporo yxe bbina go atoro
n3meHeHa. B aTom cnyyae gomkHa ncnonb3oBatbcs nporpamma «KoHdurypatop
TPM151»;

e Npw NporpammMmmpoBaHum npndopos apyrnx moaudukaumn TPM151. Kak yxe 6bino
OTMEYEHO0, B HacTosLeM pasgene, onga kaxgon moandpukaumm TPM151 cywecTtByeT cBos
nporpamma b6bicTporo ctapta. Jllobasa ns Hux MmoxeT GbITb GecnnaTHO ckadaHa c canTta
komnaHum OBEH.
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12 MporpammupoBaHue C NOMOLLLI KHOMOK Ha NULIEBOWU NaHesnu
npubopa

Pasgen onucbiBaloT  NpegocTaBnsieMble  MNOMb30OBaTEN0  BO3MOXHOCTM MO
NPOrpaMmMmMpOBaHMIO C MOMOLLIbKO KHOMOK Ha NMLEBOK NaHenu npubopa.

Peanusauma npubopa TPM151 npepoctaBnser nonb3oBaTento  yaobHble
BO3MOXXHOCTWN B 4YaCT/ NPOrpaMMmMpOBaHUs C MOMOLLbIO KHOMOK Ha NULEBOW NaHenu npubopa.

12.1 CooTBeTCTBME CMMBOJIOB Ha LUU(PPOBOM uUHAUKaTope OyKBam NaTUHCKOro
andasuTta

CooTBeTCTBME HAYEpPTaHUA CUMBOJIOB Ha LMAPOBOM MHAMKATOpe GykBam NTAaTUHCKOMO
andaBuTa npueBeaeHo B Tabnuue 12.1.

Tabnunua 12.1 - CooTBeTCTBME HayepTaHMA CUMBOJNIOB Ha uUuchpoBoOM
MHaukKaTope 6ykBam naTtuHckoro andaBuTa

Lt L o o _ C I I
mooL I I = | T [N

£ L _ L 5 £ U -
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12.2 O6wme NpUHUUNbI NPOrpaMMMpPOBaHUA
O6wan cxema 3agaHua NnapameTpoB NpuBeaeHa Ha pUCyHoK 12.1.

CPa Goumnit pexmm)

rozssesssseezascesss A

ARG

Sesssoeeeeeeiid v

maeHoe meHio (BeIGop MNMATKWA)

3

BROJ

paixeg | HAKATE W YIEPRMERTE
“" He MeHee B C

L 4

v

Bbioop HoMepa AneMeHTa

(Kanana, Waraunr.4.)

BBOO

Bldog

F 9
BBOO

Bblxo

EBOO

BLIYOR

v

Oowme
napameTpbl

ana 3nemMeHTOB
1..

.N

h 4

MapameTtphl
ana AnemenTta 1

A=
.
.

L]

MapameTpsbl
ana AnemeHta N

MapameTpbl
MNANMKH

PucyHok 12.1 - O6wwan cxema 3agaHusa napameTpoB

12.2.1 OcHoOBHble npaBuna npu pabote B MaBHOM MeHO M npu Bbibope
AneMeHTa
Mpn nporpaMmMmpoBaHMM C MNOMOLLLI KHOMOK Ha nvueBon naHenu npubopa
NPUMEHSAIOTCA cnefyowmMe OCHOBHble npasuna npu pabote B MNaBHOM MeH0 1 nNpw Bbibope
OnemeHTa.

A

Bbibop B NtoBGOM MEHIO OCYLLLECTBSETCA KHOMKaMm N
———

CTOPOHY (™).

lNpn aTom muraet TOT LI, Ha KOTOPOM M3MeHsieTCa MHpopMaums.

oo

(Kanana, MNMporpammsbl, Bxoga n 1.4.).

CoBeplueHue BbIbopa Bceraa 3akaH4YMBaeTCsa HakaTueM KHOMKM
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— 3HaK KOHLUa crnncka npu UMKnnm4eckom nepemMeLleHni.

— o06o3Ha4veHne rpynnbl «O6wme napameTpbl» nNpu BblIbOpe anemeHTa

BBOA




y . [peixon
e [lepexoq Ha npegbioywnMin ypoBeHb Bcerga OCYyLEeCTBAAEeTCS  KHOMKOW .
VcknioveHne coctaBndeT 3aaHne napaMmeTpoB rpaduKoB.

12.2.2 Bxopg B pexum lNMporpammupoBaHus. NnaBHOe MeHIO
OnuceiBaeTcs nocnegoBaTenibHOCTb AEWUCTBUM MONb30OBATENS MPU BXOOE B PEXUM
MporpammupoBaHnsa n peakuusi npubopa.

«
Bxon B pexum [MporpaMmmupoBaHusi OCyLLECTBASIETCA KOMOMHaLMENn KHOMOK +

BBON
lMonb3oBaTens nonaget B [MaBHOe MeHIO NapaMeTposB (pUCYHOK 12.2).
Ha LIM1 oToBpaxatoTcs MMeHa nanok, B KOTOPbIE CrpynnMpoBaHbl NapameTpsbl.
Al , |1V
Monb3oBaTenb BblGMpaeT KHOMKamu n HY)XKHYHO Manky v HakmmaeT KHOIKY
BBON

(" Pabouwii pexum )
F 3

i + [

lMapameTpsi Mporpamm

L1 vmes NATTKY [ TexHonora

(Muraet)
[NapameTptl ABTOHACTPO#KK
MWA-perynaropa

JajlaHne NapameTpos
rpaduKor

BnokupoRKM W NEpexioYeHe
PEXUMOB

NapameTpti Bxogoe

rMABHOE

MEHIO CeTeewie HaCTpOiiKM npulopa

Peakupn npubopa Ha oTkmo-
YeHWUEe HANPIKEHUA NUTAHUS

OCHOBHEIR HACTPOAKN
KOHGMIypaLmm

lMapameTpsl B3
CnyxebHue napamaTpl

JHaK KOHLA CNCKa

a D - D |k (M o | =
LA Sy u] u} r= A .~ 3 L9
M D ™ Fr ] n] £ L LM
m n| D 3 LM r | (e

PucyHok 12.2 - maBHOe MeHI0 napameTpoB
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BEOA

OenCcTBMMA nonb3oBaTena npu BXoOe B

12.2.3 Bbi6op AnemeHTta (KaHnana, NMporpammsi, WWara, Bxogaun t. A.)

[MapameTpbl HEKOTOPLIX NAmnoK CrpynnupoBaHbl No JnemeHtam (Kananam, Bxogawm,
Mporpammam/lLaram n T1.4.), NpM 3TOM YacTb nNapameTpoB saBnsdetTca obuier ana Bcex
3OnemeHToB (CM. pUcyHok 12.1).
Ha L1 npu Bbibope oTobpaxaetca obo3HavyeHne anemeHTa («CH» unun « CHAN» —
Kanan, «PROG» — Nporpamma, «OB» — O6bekT n 1. A.), Ha U2 — Homep dnemeHTa.

Nl N

lNonb3oBaTtenb BbI6VIpaeT KHOMKaMu N n v HOMEP OnemMeHTa 1 HaxXxnmaeTt KHOMKY

12.2.4 Bxopa B nanky ¢ napametpamu. UHAMKauma npy 3agaHvm napameTpa

OnucbiBaeTca nocnegoBaTenbHOCTb L1 ’l_"

1

-

~ | < Wmq napametpa (muraer)

"

nanky ¢ napameTpamm v peakuusi npuopa. L2 { b | «<— 3HayeHue napameTpa

oToGpaxaeTca WHgopmauus O MNepBoM L4 p
napamertpe.

Npu 3adaHuM napamMeTpoB (Ha npumepe

Mpn BXoAe B nanky Ha wHaukatope |3 | H

{

«—— Pepaktupyemas nanka
«——— DNEeMEHT nanku

MokasaHna UMPPOBLIX MHOANKATOPOB PucyHok 12.3 — lNoka3aHus umdpoBbIX

napametpa ADR) npuBefeHbl Ha pUCYyHKe

12.3.

WHAMKATOPOB NpU 3a4aHUM NapamMeTpoB

BHumaHue! HekoTopble napameTpbl MOryT ObITb HEAOCTYMHbI MO CReayrLMM NPUYNHaM:
— OHW CKpbITbI aTpnbyTammn goctyna;
— OHW OTHOCSITCS K HENOAKMIOYEHHOMY KaHany, NporpaMMHOMY MOAYIHO U T.4.

12.2.5 MNepemelweHne mexay napameTpamm B nanke

MepemelleHre mexay napameTpamu (CM. PUCYHOK

A, ¥

12.4) ocywecTBngaeTca KHoMnkamu
Al | ¥]
( ) (

LMKITMYECKM B NOBYI0 CTOPOHY).
Mpwn aTom muraet nms napameTtpa Ha LIN1.

— 3HaK KOHLAa Cnucka npu LMKNM4eckom
nepemeLleHnm.

A | ob03HayeHne Bxoda BO BIIOXKEHHYHO
nanky.

Mpn BbIGOPE onpeneneHHoro AnemeHTa (KaHana,
Bxoga v T1.4.) nonb3oBaTenb nornagaeT B nanky
Ansa 3Toro OnemMeHTa, HO NepemMeLLaTbCs MOXeTe
Mexay napameTpamu BCEX OnemMeHToB
nocnegoBaTeNbHO (UMKNU4ecku B nobyto
CTOPOHY): obune napameTpbl — NapameTpbl AN
OnemeHTa 1 — napameTpbl 4na dnemMeHTa 2 — ...
— 0bLwwwne napameTpbl.
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MapameTpol
nanku

PucyHok 12.4 - lNepemelwieHune
Mexay napameTpamm



12.2 3apaHue 3HaYeHUs1 napameTpa
e [lpn BbIGOpPE oOMpegeneHHoro napameTpa
AN M3MEHEHNA Monb3oBaTeNb HaXumaeT

BEOA

KHOMKY :
Mpy 9TOM HayHeT Muratb 3HaYeHue

napameTpa Ha LN2.
e 3HadveHne 3apaetca (CM. pucyHok 12.5)

Nl 1N
kHonkamu (DN y ¥

e Ecnn napameTp CUMBOSIbHBIM, TO MpwU

A N/
naxatan  kHonok I u V] 3nauenns

napamMeTpa nocrnenoBaTtesibHO BbiIBOOATCA Ha
Ln2.

; A
e Ecnu napameTp 4MCrNOBOM, TO KHOMKa

Y
yBenn4mBaeT, a KHOlMKa YMEHbLUaeT

3HayeHve napameTpa.

N N/
N ¥

Ecnn HaxaTb KHOMKY
ycKkopuTcs.

———
~,
.'-
~

|

NameHute
3Ha4YeHune
KHOMKaMMU

[A] [¥]

PucyHok 12.5 — Cxema
M3MeHeHus napameTpa

n yoepxmBatb €€, TO U3MEeHEeHWe 3Ha4deHUd

BBOA

Mocne Toro, Kak 3Ha4YeHWe 3adaHo, Nosfb3oBaTeNb AOMKEH HaXaTb KHOMKY (ons

BLXOf
BbiXxoAa 6e3 3anncy HOBOrO 3HAYEHUS OMMKEH HaxaTb KHOMKY ).

CHoBa Ha4HeT muratb M4 napameTpa Ha L1,

12.2.7 CoBuUr oecATUYMHOM TOUKMU

A
ﬂpm M3MEHEHNN 3HAYEHUA NapamMeTpa KHOMKamu

Y
n OJeCATNYHaa TOYKa He

MEeHAET CBOEero noJsyioXXeHnd, 4T1o orpaHnymMBaeT MakCnMmaribHoe 3Ha4YeHne napameTpa.

Y

Hanpumep, Ha LUN2 oTtobpaxaeTca 3HadeHue «8.974». [Mpn HaxaTum KHOMOK Ny

OygeT NpoMcxoanTb N3MEHEHME 3HAYEHWS, HAYMHas C NnocrnegHero paspsaa:
«8.974» — «8.975» — «8.976» — ...

MakcumaribHoe 3Ha4YeHne, KOTOPoe MOXHO YCTaHOBUTb Ha LIN2, — «9.999».
[nsa BBoga 6onbLuero ymcna Heo6xo4MMO CABUHYTb AECATUYHYIO TOYKY.

[ns cosuea OecssmuyHOU MOYKU:

[lo Hayana pegakTMpoBaHus 3HaveHua (T. e. korga Ha L1 muraeTt mma napameTtpa)

nonb3oBaTesib AOJKEeH HaXaTb U yaepXunBaTb KHOMKY

BBOA

. Uepes HekoTOpoe Bpems

Ha4YHeTCS LMKINYECKUA COABUI BNPaBo AeCATUYHON TOYKM Ha LIN2:
«8.974» — «89.74» — «897.4» — «8974» — «8.974» — ...
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e [loxpaBLLUMCb MOMEHTA, Korga AeCcATUYHAas ToYKa YyCTaHOBUTCA B HYXXHO€ NnosroXxeHune,

BBON
nonb3oBatesib  JOMMKEH OTNYCTUTb  KHOMKY . [llocne aTOro BO3MOXHO
pefakTupoBaHne 3HavyeHUda napameTpa.
12.2.8 BnoXeHHble nanku
HekoTopble nankn WMeEKT B CBOEM MapameTpbl nanku
cocTaBe OfHY WKW HECKOSNbKO BIIOXEHHbIX
nanok (Hanpumep, nanka «Perynatopbi»). -
BbIXOD apameTpbl
BrnioxeHHas nanka cumMBONM3NpyeTCcH — BIOKEHHOI
== e e s nanku
Ha UWN2 3Hakom L.——J Mpn aToMm E_'_'.‘IF +
Ha3BaHuMe nanku BbiIBOAUTCA Ha U1 (cwm.
Jal L1 ( L
PUCYHOK 12.6). ...
[na Bxoga BO BIOXEHHYK Manky
BBOA °
nonb3oBaTesib JOIMKEH HaXaTb KHOMKY .
Bce onepaummn c napameTtpamu BO
.
BINOXXEHHOW Nanke BbINOJIHATCA TakK Xe, Kak
1 B OCHOBHOW Nanke. s |

PucyHok 12.6 — Cxema paboTtbl ¢
BNOXX€HHOW nankomn

12.3 CxemMbl 3agaHNsA napamMeTpoB

MoppobHble cxembl 3agaHuA nNapamMeTpoB nNpuBeAEHbl Ha pUCYHOK 12.7...12.31.
lMocnepoBaTenbHOCTb  NpeacTaBfieHUs  CXeM  COOTBeTCTBYeT  MOpsaKy — 3ajaHus
nonb3oBaTenieM napamMeTpoB Mpu  KOHUrypmpoBaHum npubopa C MNPOXOXKOEHNEM
nooyepenHoO Bcex Narnok [MaBHOro MEHK, Npuyem nepexopd K cxemam nocnenyroLmnx nanok
OCYyLLEeCTBNAEeTCSA nocre NnofHOro onMcaHusa Cxem 3ajaHus napamMeTpoB npeablayLen nanku,
BKITOYAA CXeMbl 3aJaHns napameTpoB BIIOXKEHHbIX NamnoK BCEX CTYMEHEW MepapXmyeckoro
NOCTPOEHUS.

MpumeyvaHune - Ha puc 12.7 npencraeneHa obwasa cxema 3agaHud napameTpoB npubopa,
BKITHOYaIOLLLAA BCIO MEPaPXMI0 MHULMMPYEMbIX MONb30BaTENEM NanoK napameTpoB.
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Manku
F.PC1...FPC8
MapameTpsl BYUM
1 BbIxogHbIX

3JIeMEeHTOoB

Manku
OU.E1, OU.E2
MapameTpbl B9

l |
I |
I - C - - - |
| LLSE AnrP Ly blol SEnS onlo LooF olit.E =
l |
MNanka LG.St MNanka Anr.P MNanka Gr Manka bLoC MNanka SEnS Manka on.Co MNanka LooP MNanka oUt.E Nanka P.S.
MapameTpel Mapametpel MapameTtphl Mapamertpsl Mapamertpel Peakuus npubopa OcHoBHble 3apanne 3apanne
Mporpamm TexHonora un aBTOHACTPOKu I'paduka 6noKupoBoK U BxopoB Ha OTKJII0YeHUe napamertpbl napaMeTpoB CnyxeGHbIX
YCTaBOK MUA-perynsTopa KOPPEKLMU YCTaBKM nepexnioyeHns HanpskeHus KOHOUrypaumu BbIxogHbIX napameTpoB
pexumMoB nuTaHus 9NEeMEHTOB
| | |
Nanka SP.Pr Nanka P.CLC Nanka rEG Manka F.inS Nanka PtC.P
MapameTpbl ycTaBOK Ha Mapametpel MapameTpbl Mapametpsl MapameTpbl
KoHkpeTHom Lllare Boiuucnutens Perynsitopa Wucnekropa Pernctpatopa
Mporpammbl
| |
MNanka SP.Pr Manka od.P Manka LbA.P Manka Pr.tR
MapameTpbl MapameTtpel MapameTtpel Moporu
Yctaekun ynpaenenus B3 KOHTpONnSs W JIOTUKA
(napamerpsi 1C) LBA-aBapuu WHcnekTopa

PucyHok 12.7 — O6wwan cxema 3agaHMA napaMmeTpoB npubopa
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Bxon B nanky TNIABHOE MEHIO |
«[porpaMmbl TEXHONOra»

|
(ProG) o
| &l | |
e —_ e -
|
______________________________________ 1
O6wwe | | s BuiGop Homepa LWara |
napamerpel | | ( tEP) |
i B g ————— N T — |
d Mporpamm | | (G y'y =)
— (t.SCL) : HoMep |
Macwra6 | || Meopammu 14 —  e— 1
BpEMEHM: ]
- BBOA BBOAL
HrAcn (H.min) =
'm' = “3C,EI/MV|HYTI>I Mapametpei LWara Ne 1
napaweTp ~.5EC (m.SEC) =
= MMHYTbI/CEKYHAbI (St.tY) Tun wara:
3fiech bl (bL) = «0BblyHbIi War»
" f:’a:e Lonn(Conn) = «war ¢ nepexoaom»
Marg no o (N0) = «KOHEL NporpamMbl»
§ (nU.Pr) Homep nporpammbl ans nepexoaa
OGwme gE
napameTphl 5§38
J Mporpammbl 5 ;I_
S (nU.St) Homep wara ang nepexona
= I'IPI— g.nPr) - ¥
. aspeLueHre &
o 3an$cxa 2 LG.PS) Jlornka nepexoaa Ha creayiowmii war:
MPOrPaMMb: F__(SP) = «Mo 3Ha4eHmio»
(0)=3anyck ECAE (timE) = «no Bpemenm»
paspelueH fnd (And) = «no 3HaveHmio 1 BpemeHu»
Homep {(1)=3anyck or  (or) = «no 3Hayenuio VN BpeMennm»
Tporpauu 3anpelle (Sn.PS) Ycnosue npu nepexofie «Mo 3HaYEHMIo»:
LE 5P (Lt.SP) = «3Hauenme co Bxoaa in.PS
MeHbLue SP.PS»
w Lk.5P (Gt.SP)= «3Hauenue co Bxoaa in.PS
Es 6onbuse SP.PS»
J & (in.PS) Homep Bxoma (1 wam 2). Benuumna,
g & “3MepeHHas Ha 3TOM BX0JE, AOMKHA AOCTUYb
9c 3HayeHns SP.PS ana nepexosia Ha cneayowwmii Llar.
5= oFF  (OFF) = Bx0a He HasHayeH
(SP.PS) «3HaueHue» ang nepexoaa.
3Havenns —9999...9999 en.u3m.
o
(7]
3, 2 (t.PS) lnutenbHocTb Lara. 3HauyeHns
8 3 00 4 00MMH...99 4 99 MUH nm
Qe 00 mMuH 00 c...99 MuH 99 ¢
22
_—— I
Napamerpul | [{o oo ooe (SP.Pr) Bxon B nanky «MapameTpsl yCTaBok» |
YcraBok < 1 [---4 |
Ha LWare Ne 1 [ 4
Mapamertpeoi Wara Ne 10
SELY|e
b ]
.
¥
\
r

PucyHok 12.8 - Cxema 3apgaHusa napameTpoB [lporpamm TexHosnora n YctaBok
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(SP.Pr) Bxop, B nanky
«[lapameTpbl yCTaBOK»

(cM. cxemy 3apaHus napameTpoB

Mapametpei LLlara

lporpamm TexHonora)

3[1eCb
u Janee
HoMep
Kanana

MapameTpbl YcTaBKK
B Kanane Ne 1

(or.-SP)

Hanuume koppekunm yCcTaBok:
3HayeHus

SP.LU = «YcTaBka 6e3 koppekuum»
Gr1 = «YcraBka + rpaduk 1»

Gr2 = «YcraBka + rpaguk 2»

(LF.LU) CkopocTb
M3MEHEHWS YCTaBKM.
3HaueHus

0.000... 9.999 en.n3m./mMuH

(P.-SP) Tun ycTaBku:
uAL (VAL) = «3HaueHmne»
FPa (Po) =«MOWHOCTb»

(SP.LU) 3HayeHue ycTaBky.
3HaueHus
-9999...9999 en.13m.

(b.CH.L) HuxHss
JoNycTUMag rpaHuua
YCTaBKM.

3HayeHus
-9999...9999 en.n3m.

(b.CH.H) Bepxhsis
J0nycTMas rpaHnLa
YCTaBKM.

3HayeHus
-9999...9999 epf.m3m.

PucyHok 12.9 - Cxema 3apaHumsa napameTpoB YCTaBOK Ha KOHKPETHOM

Ware MNMporpammbi
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Pa6ounit pexum

______________________ .
FNMABHOE MEHIO {

MapameTpbl aBTOHacTpoiiku B Kanane Ne 1
(Anr.t) Cnyxe6Hblii napametp

(YO0) YcraBka unm HayanbHoe 3HaueHue
BBIXOZHOTO CUrHana

(YdoP) MakcumanbHo fonyctumoe
OTKJIOHEHE PEryNNpyeMOil BENNYNHBI

(vSP) [lonycTumas CKOPOCTb MBMEHEHMS YCTABKM.
Cnyxe6Hblii napameTp

(r.EL) Tun UCNONHUTENBHOrO MEXaHN3Ma:
2.P0S = 2-x N03VLIMOHHBIi
3.PoS = 3-X NO3NLMOHHBIi

(t.vAL) Bpemst nonHoro xoma
3-x noauumonHoro UM [c]

(P.toL) OTKnOHeHMe MOLIHOCTM
Ha 3-X noauumMoHHoM UM [%]

(drS) OTknoHeHve BekTOpa.
Cnyxe06Hblil napameTp

(dGS) OtknoHeHve dasbl.
Cnyxe6Hblii napameTp

(dSKo) CpeaHekBaapaTuiHoe OTKIOHEeHUe.
CnyxebHblit napameTp

(rSoP) BekTop.
CnyxeBHblit napameTp

(GSoP) ®aza.
CnyxebHblit napameTp

(b3) OTHoLWeHue nepuoaa konebaHmii
K MOCTOSIHHOW MHTErPUPOBAHMS.
Cnyxe0Hblil napameTp

(En) OTHOLLEHME NEPHO0B
B pacyeTHoii MoZenu.
Cnyxe6Hblii napameTp

(bE) OTHOCMTENbHOE 3anasfblBaHNe MOAENN

PucyHok 12.10 - Cxema 3apaHusa napameTpoB ABTOHAaCTPOWKU
NMUAO-perynatopa B KaHane
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( Pabounii pexum )
sl > [0 Iauxon

|
Bxop B nanky FnaBHOe MeHI0
«Fpadukm»

BbiGop rpacduka
-Bbibop Homepa rpaduika npu

MOMOLLIA KHOMOK n

~ (=
RS
01 }
BbiGop y3na
~ BbiGop HOMEpA y3nia npu noMoLLu
’ KHOMOK "
= — Haxatve KHOI'IOKi-) sson] yansieT

\l/

yaen
nyck
- Haxarue kHomok i;

|
|
I
|
I
|
|
I
I
I
I
|
|
|
I
I
M3MEHSIT rpynMoBoil aTpubyT rpadmka :
I
I
|
|
I
I
|
|
I
I
I
I
I
I
|
|
|
I

3apaHue X rpaduka

L. - 3apaHue koopauHarthl (X) rpaduka
S~
= .. 0|Z  npu nomowy kHOMOK n
{ - Haxatue kHonok [« ]4-[seon| noCrE
{ M3MeHeHUs koopanHaThl (X) nobasnset
y3en
BBOA \ |BbIX0A
\
Moaundukauma Y
~ I~ ~
bz _"-, 'a 7 T - 3apanue koopauHarl (Y) rpaduka npu
355 MOMOLLY KHOMOK "
{
]
{

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
: (PemakTupyemblii/HepepakTnpyembii)
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

PucyHok 12.11 - Cxema 3agaHua 1 pegaktupoBaHue rpadmka KoppeKkumum yctaBKu

PepaktnpoBaHue rpamkoB ocyLLEeCTBNSIETCS Crieayrowmm obpasom:
[ns 3apgaHusa y3nos rpaduka:

BblOnpaeTcs Homep rpaduka;

BblOMpaeTcst HOMep y3N0BOW TOYKY;

3agaeTcs koopauHata (X) HoBOro ysna rpaduka;

Ha)kaTMeM KHOMOK LgéJ i nobaensieTca y3en B rpaduk;
3apaunTe 3HaveHue koppekumm (Y).
[ns pegakTmpoBaHUs KOPPEKTUPYIOLLMX 3HaYeHun (koopamHata Y):
e BblbupaeTcs Homep rpaduka;
e BblbpaeTca HOMepP y3rI0BON TOYKY;

BBOA
e B pexunme X rpacduka HaxXnMaeTcsl KHOmMkKa ;
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e 3ajaeTcs HOBOe 3Ha4yeHue koppekumm (Y).
YpaneHue y3noBou TOYKM rpadouka:

e BblbnpaeTtca Homep rpaduka;

e BblbpaeTca HOMep y3rI0BON TOYKY;

N¥CK + BBOA
e HaxaTuem KnasuLL LETon yaansietca ysen rpaduka.

[ns pegakTmpoBaHus 3Ha4YEHUN BXOAHbBIX BENMYUH rpadmka (koopaumHata X):
e BbIOMpaeTCca HOMEpP y3r0BOM TOYKM;
e yaansieTcs y3noBad TOYKa;
e CO34aeTcd HOBbIN y3en rpadmka ¢ Heob6xoaMMbIMN KOOPANHATAMW.

( Pabouyuin pexum )

...................

I
I
L Lot = oo [bLal] =+ [- - - - [=5)

« Haxarb W y[epXu1Barb
He MeHee 6 ¢

Bnokupoeku
W NepexnioyeHne
pPeXMMoB

(bL.rU) PyyHoe
ynpaBJieHue:

0) = paspelueHo

1) = aanpeueHo

mn
(¥]

(
!

PucyHok 12.12 - Cxema 3agaH1A G1IOKMPOBOK U NepeKniovYeHUs1 peXxmmoB
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I
| FJIABHOE

O6wwue
napamMmeTpbi
Bxopos

(Cj.-C) ABTOMAaTIy.
KOppeKuus o Temne-
paTtype cBoOOAHbIX
KoHuoB TIT:

oFF (oFF) = «BbiKki1.»
on (on) = «BK.»

(AN

v Mapametpsl Bxoga Ne 1
< Lo (in-t) Tun patymka.
31iech 3HayeHns — cM. pasgen
npanee | |1 «TexH. XapaKTePUCTIKM».
*é‘;"g;g ! Mpu in-t = oFF gpyrue

(natynka)

nosBNAOTCA TONbKO
MpY UCnonb30BaHNUN
aKTUBHbIX AATYNKOB

r- napameTpbl He NOABNATCA

(in.Fd) MocTosiHHas BpeMeHu
umcdpoBoro hpunbTpa.
3Hayenms 0...1800 ¢

(in.FG) Monoca
undpoBoro dunbTpa.
3Hayenus 0...9999 en.uam.

(itrL) Mepwop onpoca parumka.
3Hayenns 0.3...30 ¢

(in.SH) Capur
XapakTepUCTUKM JaTynKa.
3Hayenmsa —999...9999 en.nam.

(in.SL) HaknoH
XapakTepuUCTUKK aaTymka.
3Hayenus 0.900...1.100

I'H'II'IH

7| (Ain.L) HuxHsg rpaHuua
A [Mana3oHa u3MepeHms.
3HayeHmsa —999...9999 en.nam.

(Ain.H) BepxHss rpanuua
[QINanasoHa U3MepeHus.
3Hayenuns —999...9999 en.uam.

\ MapameTpbl Bxopa Ne 2

PucyHok 12.13 - Cxema 3agaHmsa napameTtpoB Bxogos
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( Pabounii pexum )

Bxop B nanky
"CeTeBble napameTpbl npubopa”

| Bxop B nanky I
| "O6wwme cetesbie |
|
|

| napamerpb”
|
| (=

06wue ceTeBble NapameTpbl Npubopa

(bPS) CkopocTb 06MeHa.
3HaueHus 2.4, 4.8, 9.6, 14.4, 19.2, 28.8, 38.4,
57.6, 115.2 kbut/c

371€Chb U Janee:
obuwme
napameTpbl

(LEn) InuHa cnoBa [aHHBIX.
3HayeHus 7 unm 8 out

(PrtY) KoHTponb YeTHOCTM CNOBA AAHHBIX:
no  (nO) = OTCYTCTBYET

EuEn (EVEN) = no yeTHOMY naputety
odd (odd) = no HeyeTHOMY napuTety

]
DI:IEE

1S
d

L,-

[
U
™

(Shit) KonuuecTso cton-6ur.
3Hauenna 1 unm 2

=P
q

M
e
o
JEx

(A.LEn) lnnHa ceTeBoro agpeca.
3Hauennda 8 unm 11 6ur

S
%

(Addr) basoshlit anpec npubopa.
3Hauenna 1...255 npu A.LEn =8,
1...2047 npu A.LEn= 11
(NS HeckobKUX NPUBOPOB 3af1aeTCs C Lwarom 8)

un|
oo
o D
R

(rS.dL) Bpems 3anepxku oTBeTa npubopa.
3Hauenms 0...50 mc

PucyHok 12.14 - Cxema 3agaHu1A ceTeBbIX NapaMeTpoB nNpudopa
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I
| r MABHOE MEHIO |

| onCo I
| L e -
< Haxarb N yaepxuBaTh
He MeHee 6 ¢
) Peakuus npubopa
Ha nponajaHne NUTaHus
(bEHv) Peakuus npubopa
> Ha nponagasue NUTaHuns:
ruUn  (rUn) = Bo3Bpar B TOT Xe peXuM
E{':';J:' (p1.S1)= crapt Mporpammsl 1 Lara 1
EoF (StoP) = nepexop B cocToaHue CTOM
" FACL (FAIL) = nepexon B cocTosHne ABAPUA
.
I____|

PucyHok 12.15 - Cxema 3agaHu1A peakuum Ha criyqyanHoe
OTKNIOYEHUE HaNpsXXeHUA NUTaHus

———— e I
| rNABHOE T _ ] Bxons nanky 1
| MEHIO L OO | «OcHOBHbIE NapaMeTpbl KOHGUIypaLyi» I
- I S S -
]l o PRVl
[T T T T T T T Y T T T T T T Buibop Homepa Kanana |
bIGop Homepa KaHana
I (ProG) [T H P P
' L |
[ I ——— |
| A A
L = = |
Bbixon
BbIXOA
00wue OcHoBHble NapaMeTpbl KOHUrypaumm
napameTpbl ana Kasana Ne 1
KOHOUINYPaLN [ e———— = =1 T |
K3
ﬂi:ﬁg: Bxop B manky «Bbiuucnutens :
B IAHHOW KOHUrypauum |
A 4 He UCronb3yeTcs
SCH ]| (ncH) Y 1
= Konnectso ———
! Kawanos.
oo H =l By e, T T T T T T T T T T,
en3MeHseMblii
napaveTp " | (rEG) Bxon B nanky |
o6Lme «[lapameTpbl pErynMpoBaHuns» |
napametrpet ¥ | =
MapameTpbl : ,"_' cp CocTosHMe MHCnekTopa 1
perynupoBaHus I - B JAHHOW KOHOUIypaLyu 1
B Kanane I rg He UCnoNb3yeTcs. 1
Yes = «BKIIIOYEHO» 1
L __ 70 souknmosencr |
L]
L]
L]
)
I |

PucyHok 12.16 - Cxema 3agaHMsA OCHOBHbIX NapaMeTpoB KOHduUrypaumm
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ol - Tun Buucautena
LATL-E | ~EPE: nosTopuTens
rEPE Sl essewenHan cymma
X 59 BrmcneHme
KBAJIPATHOID KOPHA
rAL: yacTHOR
LoP : makcumaym
[&] || (=] bokL: mwmaym
R-CF: cpapree
apudMETHYECKOE
~H: BHMMCIEHHE BNZXHOCTH
oF F: BOMMGAMTENL OTKMIONEH

KonuyecTeo aHakoe
d P Noche 3anAToN

B Buuncanurens exonoe

e n_yﬂ KonnuecTao Mcnonkayemsix

L
CrRZ Becoeoit koadduument npu
(g cymmsl inf Bropga 2
(mosenserca ecm nonl >1)

PucyHok 12.17 - Cxema 3agaHusa napameTpoB Bbluucnurenen
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| Mapametpbl rEL BXof B nanky I
| Kanana Ne ... r--31 “MapameTpbl Perynsatopa”
A

1] Mapametpsbl Perynsitopa
___________________ 1
(SP.Pr) | MNanka SP.Pr
aaecs | Bxon B nanky ) | | Coeoa] MapameTpb!
n panee | | Mapametpbl YcTasku f ™ Yerasku
Homep | | |
Kanana L | S |
(db) 3oHa HeuyBCTBUTENLHOCTH.
o 3HayeHns 0...9999 eq.uam.
Ay
NE (rEG.t) Pexum pabotbl Perynatopa:
FELE ~ELL (rEGL) = ],
™ LPr (CPr) = ppyx-
o1 - "
L }« No3uLMOHHLIA (ON/OFF)
%
(Al (rC.Pr) Bxoa B nanky
"Mapametpsl NMNI-perynatopa” uam
"MapameTpsbl [IBYXNO3ULMOHHOMO
&l (ON/OFF) perynsitopa”
i o] (od.tP) Y10 noaknioyeHo
O C2 | g Perynstopy:
ofF " (oFF) = Hudero
Lr.d (oUr.d)=NC
olrd | ) Manka od.P
: adF ‘ MapameTpbl
- g “MapameTpbl ynpaenexus B3" I »| ynp
A 1 B3
(LbA) Bxn./BbIKN1. KOHTPOAIS
! bR LIENIOCTHOCTM KOHTYPA PerynnpoBaHst:
DEF (on) = BKnoYeH
o~ (oFF) = BbIkNIOYeH
= 1 Manka LbA.P
| LBAF (LbA.P) Bxoa B nanky | . ":g:::)%m"'
TR i 4 LBA-asapn
¥]
npu rEG.t = rEGL npu rEG.t = CPr
< >
r-—=———"—T"""""""""""""""-""""""""""""=""—-—""="¥"-""-"¥"=-—""—-""""}~-~""¥"¥"¥”—-"¥"/"-"¥;"/"¥’/¥’¥’/=/V¥’V;V—¥==V'’¥/=—/=—V'’/=—7/=—¥/=—/—— 1
Mapametpsl MUA-perynatopa MapameTpbl IByXn03uLMOHHOTO
h 4 (ON/OFF) perynsitopa
= (Pb) Monoca ¥
I—l NPONOPLMOHANBHOCTY.
3hech G301 Swaveru il grll:qse.rﬁl)ﬂrgmgggg? Uam
v fanee 1...9999 e, usm. on A. :
Homep
Pery- "
nsitopa

(ti) WHTerpanbHas
NOCTOSHHAS.

3navenus 0...65535 (dL.oF) Bpems sanepxku

BbIKNIOYeHUs VM.
3Hauenns 0...200 ¢
InddepeHumansHomn

K UHTErPJIbHOIA. MOCTOSHHON.

dL.on) Bpems sanepxku
3Havenns 0...0.3 ( ) B anep

BKIOYEHMs VM.

(i.UPr) Orpaunyerue Sraserus 0...200 ¢

MakcuMyma UHTerpana.

3navenns -100...100 ea.uam. (Ht.on) Bpems yaepxatus UM

BO BK/TIOYEHHOM COCTOSHWM.
3Hayenms 0...200 ¢

(i.min) OrpaHuyeHue

A MWUHUMYMa VHTErpana.
I 3HaueH¥4ﬂ -100...%00 en.13M. (Ht.oF) Bpews yaepxarvs UM
B BbIK/IOYEHHOM COCTOSHUN.
‘{ 3Hayenns 0...200 ¢
[x] = | (P.nom) HomuHasnbHaa
! .nrnn MOLLHOCTb.
L 3Havenns -100...100 ep.u3m.
Frr (P.CLd) Koagpduument
T MOLLHOCTM "XONOAMIbHUKA" .
o 3hauenns 0.01...10

PucyHok 12.18 - Cxema 3apgaHua napameTpoB PerynatopoB
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.
|
| MapameTpbl
|
|
|
|

(SP.Pr) Bxop B manky

Perynartopa "MapameTpbl yCTaBOK"
T ————————— S S S S S S S S SN SN S S S S S S — — J
A 2 i
! (StEP) Bribop cocTosiHus I
| Bbibop 0 = OCTAHOB I
I COCTOSAHMUSA 1 = PABOTA :
I 3 =TAY3A }
| 8,9 = ABAPS i
b Ve J
MapameTpbl YcTaBku
—— | (or.SP) Hannuue
KOppeKumn YcTaBku:
316Ch SFPLL(SP.LU) =
W janee = YcTaBka 6e3 koppekumm
HOMED Lr {.LrB(Gr1...Gr8) =
COCTOSHMS = YcraBka + rpaduk 1...

... YcTaBka + rpaduk 8

(LF.LU) Makc. ckopocTb

M3MEHEHUS YCTaBKM.

3Hauenus 0.000...9999 en.nam./MuH.
0 = He orpaHnyeHa

(P.-SP) Tun ycrasku:
Ao (no) = “sHaueHne”
HES (YES) = “mouHocTs”

(SP.LU) 3HauyeHue ycTaBKu.
3HaueHus -9999...9999 en.nam.

(b.CH.L) HuxHss rpaHuua
Jmana3oHa 3a[jaHus YCTaBKM.
3HaueHns -9999...9999 en.uam.

(b.CH.H) BepxHss rpanuua
[Jmana3oHa 3a[jaHus YCTaBKM.
3HaueHns -9999...9999 en.uam.

PucyHok 12.19 - Cxema 3agaHuMsA napameTpoB YCTaBKU
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HaxaTb U yAepXnBaTb

HE MEHee b C

MapameTpsbl ynpaBneuns B3
(napameTpoi C)

(P.rES) MakcumanbHas CKopoCTb

M3MEHEHUS BLIXOHON MOLLHOCTM.
3nauenms 0.0...100.0 %/muH

(P.UPr) MakcumanbHas

BbIXOJHAs MOLLHOCTb.
3Hayenuda -100.0...100.0 %

(P.min) MuHumanbHas
BbIXO[HAs MOLLHOCTb.
3Hauenus -100.0...100.0 %

(nPC) KonnyecTBO NOAKIMIOYEHHbIX
k NMC UM Tuna "Harpesatens”

0003H.
M tuna
"Harpesatesib"
] (F.PC1, F.PC2*) l
T Bxopn B nanky |
| “TapameTpsl BYUM u B3, I
I . MOAKIIOYEHHBIX K MC" |
I . Ans kaxzoro UM Tuna I
LFRPI? "Harpesarenb" :
l I£--3 * KonuyecTso nanok pasHo nPC |
v |. ______________ —
Manku (nPC) KonuyecTtBo NOAKIMOYEHHbIX
F.PC1, F.PC2 k MC MM T1na "xonommnbHuk"
Mapametpsl BYUM o603
1 BbixoaHbIX UM Tuna
3/IeMEHTOB "Xo110-
IMNbHUK"
I' (F.PC1, F.PC2") I
™ ---- Bxon B nanky |
j LE==J1  "Napamerpei BYAM u B3, |
| . MOAKIIIOYEHHBIX K [1C” |
I . Ans kaxaoro MM tuna I
L[FPC? "XONOANbHUK" :
Il LZ23]  * Konnyectso nanok pasHo nPC |
—

PucyHok 12.20 - Cxema 3agaHMA napameTpoB ynpasneHus B9

139



' FFP ] (F.pc1)Bxoa B nanky [
: Napamertpsi MC r--3 "MapameTpbl BYUM 1 BeixoHbix anementos” |

HaXaTb U1 yaepXuBaTh
-BBO -BHX
£ [ He MeHee b ¢

Mapametpbl BYUM u B3

[l (PCP) HuxHwuii nopor paboyero
curHana bBYUM.
3Hauenus 0...1

%SE.P Tun UCMOMHUTENBHOMO MEXaHU3Ma:
'Fn5 (2.P0S) = 2-X NO3ULMOHHBIIA
3 Fa5(3.P0S) = 3-x N03MLMOHHbIN

(db.F) 3oHa HeuyBCTBUTENBHOCTM
L9 33[BUXEK.
3Hayenms 0.05...10 %

(dLP) Hannume aatunka nonoxeHus 3a[BUXKM:
HES (YES) = ectb
no (no) = HeT

(t.StP) MuHumanbHoe Bpems 0CTaHOBKU
3aBUXKM.
3Hayehms 0.1...10 ¢

3.PoS

(tP.L) MunumanbHoe Bpems paboThl
3a0BUXKN.
3Hayenms 0.1...10 ¢

no

(tP.H) MonHoe Bpems xoza 3aaBuxKM [C]

(tFP) Bpems BbiGopa NiodTa 3aaBUXKM.
3Hayenms 0.1...10 ¢

nosiBNSIOTCS TONbKO npu SE.P
nosiBNStoTCS ToNbko Npu dLP

(LSP) UcxoaHoe nonoxeHne 3afiBUKKHU.
3Hauenus 0...100 %

(t.dP) Tun noaknio4eHns JaTynka nonoxeHus:
dAE  (dAt) = coGCTBEHHBIN BXOA npuGopa
FLEr (FLtr)= ceteBonii BX0A

=YES

npu dLP

(i.dP) Homep Bxofa fatumka nosoxeHus.
3HaveHus 1...8

NnosIBNSOTCA TOJIbKO

(oP1) Homep 1-ro noaknioyeHHoro K BYUM
BbIXOAHOrO 3neMeHTa.
3Hauenus 1, 2.

OFF = oTK/IOYeH
E (oU.E1) Bxoa B nanky "MapameTpsl B9" BEOR
T
)

-
]

1" png 1-ro noakmioyeHoro B3 l__l
|

Manku
OU.E1, OU.E2
MapameTtpbl B3

(oP2) Homep 2-ro noaksio4eHHoro
K BYMM BbIX0AHOr0 aneMeHTa.
3HayeHus 1, 2.

i 11 | (0U.E2) Bxoa B nanky “"lMapamerpel BS" 1
: Gk E1 ana 2-ro noakniosenHoro B3 I

-
L

3.PoS

E
o
M
bl

I
=)
=
g
3
£
@
T

NosIBAAOTCS TOJIbKO

npu SE.P
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

PucyHok 12.21 - Cxema 3apgaHua napametpoB BYUM mn BbixogHbIX anemMeHTOB
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| MapameTpbl HE | Bxop, B nanky '

I BYUMuB3 LZE- "MNapameTpbl B3" |

E3 [Faxog] < HAXaTb M yNEPXUBaTh
He MeHee b C
MapameTpsl B3
———— ’J (F;_pU) Tun BbIXOAHOO 3neMeHTa
di (dC) = anckpetHblit
pv4
An (An) = aHanoroblil
- -

(tHP) MNepuopn cnepoaHns
EHP LWM-umnynscos.
agd 3Havenus 0.01...01.21 ¢
AN
El (t.L) MuHumanbHas ganTenbHOCTb
: LIUM-umnyneca.
T 3Havenus 0.05...0.5¢

ENMNE

—— | _ .

PucyHok 12.22 - Cxema 3agaHua napamMeTpoB BbIxoAHbIX 3fieMeHTOB

| MapameTtpol [, [N=T= Bxon B nanky I
: PerynaTtopa : "lNapameTpbl KoHTpONs LBA-agapun™ |

 BBOA [Baxon] <« HaXaTb W yNEpXUBaTh
HEe MEHee 0 C

MapameTtpsbl koHTpong LBA-aBapum

MsmeHeHue perynupyemMoii BeJIM4mHbI.
3Hayenuns 0...9999 en. nam.

(t.LbA) Bpems koHTpong LBA.
3Hayennd 0...10:00 MuH

PucyHok 12.23 - Cxema 3apgaHua napameTpoB KoHTponsi LBA-aBapuu
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|
|
: Kanana

F.. 5| (F.inS)Bxon & nanky :
r--1 “MapameTpsl MHcnekTopa” |
I

mGE|  HaxaTb 1 yepXuBarb

He MeHee 0 C

Mapametpbl UHcnekTopa

(HYS.C) Cnyxe6Hblit napameTp

(dL.oF) Bpems 3anepxku npu
nepexofe C HeHyNeBOro YPOBHS.
3Hauenus 0.00...3.20 ¢

(dL.on) Bpems 3anepxku npu
nepexofie C HyNeBoro YpoBHS.
3Hauenus 0.00...3.20 ¢

(Ht.on) CnyxebHbli1 napameTp

(Ht.oF) CnyxeO6Hblii napameTp

(rEL.A) Homep noaKmo4eHHOro
K UHcnekTopy BO.
3Havenus 1...8

(bL.tr) Bxoa B nanky "Bnokuposku
cpabatbiBanms MHcnekTopa”

(Pr.tr) Bxog B nanky ycnosum

v

|
cpabatbiBaHms MHcnekTopa :

(n.bL.i) Buibop rpynnbl 610KMPOBKK:

; 1 = no nponaaaHuio NUTaHus

A 4

i 2 =10 Nepexofy Ha CreaytoLLuii Wwar

a

. HaXxaTb 1 yiepXmBarb

He MeHee b C

rpynna
6noku-
POBKM

BnokupoBku cpabaTbiBaHMs
WHcnekTopa

(bL.St) Bbibop Tna 610kMpoBKU:

SP = [0 [OCTWXEHMS YCTaBKM

t-SP = [0 mOCTUXEHNS yCTaBku
11 N0 BPEMEHN

t = [0 NPOLLIECTBUS
ONpEeAEeNEeHHOr0 BPEMEHU

\ [ ¥ | no = Her 6510KMPOBKM

LIk (bL.t) Bpems 6n0kmpoBkM
L MEpBOro CPabaTLIBAHUS.
{5000 3navenus 0...15:00 Mun

Manka Pr.tR
Moporu
WU JIOTUKa
WncnekTopa

PucyHok 12.24 - Cxema 3apgaHua napameTpoB MHcnekTopa
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MapameTpsl

Bxon B nanky

: MHcnekTopa "Mopory 11 noruka uHcrekTopa”
|\ -- - |
BBOR {esonfre- 1 yaepxmBarh He MeHee 6 ¢
F—_—————— .
|
|
| A )
| Homep |
| Kanana |
T | 11
BBOA
- (E.USE) Mcnonb3oBaHue
B NPUHATUN peLleHnst 06 aBapuu
Ha 9TOM LLare
Homep | |5 kE 0 = He UcnonL30BaTL
Wara ! 1 = ucnonb3oBarb
l \[¥]
L o] (LG.tY) Tun norukn nHcnektopa:
L Jdf iF.ov =U-o6pasHas
LF.ou iF.in = N-o6pa3Has
iF-Gt = < nopora (o6patHag)
A INY] !
a \ 2 Ry SN nopora (npsimasi)
—C oL (rF.Pt) Toyka oTcyera noporos:
rrae 0 = OTHOCMTENbHbIE MOPOrH
{ (OTHOCHMTENBHO YCTaBKM)
\[&] 1 = abconiotHbie noporu
\
0= - 1 (A.i.J1) Nopor 1.
Fll.d 3Hayenmns -999...9999 ea. nam.
(ol
LY |
\
0= -3 (A.i.J2) Mopor 2
FlL. 4L (He nosiBngeTcs, ecnm
= R LG.tY = iG.Gt nm
LG.tY = iF.Lt)
[]
[ ]
[ ]
CIICLC |e
couac [
g I_I
[ ]
[ ]
[ ]
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PucyHok 12.25 - Cxema 3agaHusa noporoB u nornkm MHcnekTopa



Bxop B nanky “TapameTtpu |

| MapameTpel
Peructparopa” |

| Kauana

o HAKdThL W E]EDKHBHTI:
“ He metee

NapameTpel PeructpaTopa

(Ao.L) HuxHaa rpaHnua
IWana3soHa perucrpatm.
3Havenna -999...9999

(Ao.H) Bepxxad rpaHdua
JMarasoHa peructpawmi.
3Havenwa -999...9999

(Er.St) CocToAHWe Npy aBapuu:
on = BKMOYEH
oFF = BbIKNIOYEH

(oP.i) Homep nopkniodeHHoro BI:
1,2 =Homep B3
oFF = oTkmouex B3

—————————————— 1 Nanka oU.E1

E E L] (rE.EL) Brop 8 nanky L =4 | Napamerpu
napameTpoB mnmnlmmmBa | pB:'-J P
______________ (pue. 12.23 )

PucyHok 12.26 - Cxema 3apaHusa napameTtpoB Peructparopa B KaHane
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Bxoj, B nanky :
"NapameTptl BHXOOHEX 3neMeHToR” |

NapameTpel B3 N2 1

(PolU) Tun BLXOOHOrD aNeMeHTa:
dl (dC) = mucKpeTHil

; Eg; [ An (An) = aHanoroBwit

Homep B3

(tHP) Mepwog cnenoBaHna
LUAM- manyniLcoe.
O8] 3uavena 1..81c

1 (t.L) MUHHMANLHAR NHTENBHOCTE
L LLIAM- mnynLca.
Zi0]  3uavennn 0.05..05¢

[(A]|p]

A MapameTtpsl B3 Mz 2

EEU |

: [esncg]
[(A]|MF]

[¥]

PucyHok 12.27 - Cxema 3agaHua napamMmeTpoB BbIXOAHbLIX 3IeMEeHTOB
n3 FnaBHOro mMeHio

_
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« HAXaTb W yﬁuepmm
He MeHeeb C

CnyxeOHele napameTtpsl npubopa

(mod.v) Mogudmkauna npubopa.
WHdopMaumoHHH napaMeTp

(doG) KonwyecTeo cOpocor
no watchdog.
MoXHO TONLKO OBHYNUTE

(220) KonuyecTeo CyyaHHX
OTKNIOYEHHIA NMUTAHWA

9999 Moo ToNbKo OBHYIMTL

-FC ([}%I%ﬂ}{?fuee KONMM4ECTED
MoxHo ToNeKo 0BHYMUTE

[A]

T (r.SrC) MNpuunHa nocnefHero
nepechpoca.
MHdopMaumoHHEi napaMeTp

PucyHok 12.28 - Cxema 3apaHusa cnyXeO6HbIX napameTpoB
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BbIMOSNIHEHNE NPU HaXXaTUN KHOMKK LETen

13 Akcnnyatauus npndopa

B pasgene onucbiBaeTcs yHKUMOHMpoBaHWe npubopa TPM151 Ha aTtane ero

JKcnmiyatTaunn KOHe4YHbIM I'IOTpe6VITeJ'IeM .

13.1 BknioveHue npubopa

Mpn BkntoyeHun npmbopa TPM151 B ceTb npnbop nepexoauT B TOT PEXUM, KOTOPbIN

onucaH napameTpom Peakunsa nocne BocctaHoBNeHNa nutaHusa bEHv (cm. n. 3.6).

Mpn nepBom BknNtoveHun npubop Haxoamtca B pexmme CTOIlN, ons BbiNOMHEHUNA

aBTOMaTU4eCKn ycTaHoBrieHa nepsas Nporpamma v nepsbin Lar.

13.2 BbI6Op TeKyLwien nporpaMmmMbl U TEKyLLEro wara Ans BbINOSIHeHUs
B TPM151 Ha LI4 Bcerga oTobpakatoTca yepes TOYKy HoMepa TekyLmux Mporpammbl

ny¥cK

n Wara. MmeHHO Tekywasa [Nporpamma, HauymHas ¢ Tekyuwero Llara, 6yaeT 3anyuwieHa Ha

MocnepoBaTenbHOCTb AEWCTBUMA MONb3oBaTens v peakums npubopa npu Bbibope

Mporpammebl u LWWara npusogatca B Tabnuue 13.1.

Tabnuua 13.1 - Bbioop MNMporpammel u Wara

HencTtBusa nonb3oBaTtens

Peakuus npubopa

. MNpoBepka TOro, 4to npubop HaxoguTcs B
coctodaHum CTOI

L12: STOP

BBOA
. Haxatne kHomku W, Npu yoepxaHun ee

n¥CK
Ha)kaTon, Ha)kaTne KHonku LETon],

UWn1: SEL. Mpubop nepengetr B
pexum Beibopa Mporpammel 1 Wara

. MoaTtBepxaeHne BbibOpa onepaunm MO CMeHe
Tekywnx lNporpammebl 1 Lara — HaxaTue KHOMKK

BEOA

(AN OTMEHbI — HaXXaTue KHOMKM ).

PAY AA
. Bbibop ¢ nomouublo KHOMOK Nyl
OyneT N3MeHATbCS:

TOro, 41O

— HoMmep TekyLen [Nporpammbl Un2: NPRG
— Howmep Tekyuwero Wara Uun2: NSTP

. MopteepxaoeHne BbibOpa onepauMm no cMeHe | Ha L1 Ha4HeT Muratb
Tekywux lMporpammbl 1 Lara — HaxaTue KHOMKM | UBMEHSeMOe  3HadeHne  HoMepa

BEOA

MNporpammel nnu Wara

. YcraHoBKka  TpeGyemoro  3HauyeHuss  Homepa

AN
[Mporpammsl (LLara) kHonkamum Ny
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7. lNoaTteepxaeHue BbIOOpa onepauum Mo CMEHe
Tekywmnx lNporpammebl 1 Lara — HaxaTue KHOMKK

BEOA

(AN OTMEHbI — HaXXaTue KHOMKM ).

8. Bbixog n3 pexuma Beibopa lMNporpammel 1 Lara —

HaXXaTune KHOMKU .

MpumeuaHue - MNpu BIGOpe Homepa nporpammsl (nPr-L) npnbop paspeluaeT BbIGpaTb TONbLKO
nporpamMmbl, 3anyck KOTOpbIX pa3pelleH (YyCTaHOBIEHO 3HaYyeHue «PaspelleH» B napameTpe

I-nPI-)_

13.3 3anyck n octaHoBka lporpammbl TexHonora

HesaBucmmo oT Toro, BeinosnHseTcsa Nporpamma nnu HeT, Npubop CYNTbIBAET TEKyLmne
N3MepeHns C NOSKNIYEHHbIX AaTYMKOB, BbIYMCINEHHbIE U OTOBpaxeHHble Ha LI1.

MocnepnoBaTenbHOCTb OEMCTBMI NONb3oBaTeENs U peakuus npubopa npu paboTte C
lMporpammamun TexHonora npeacraeneHa B Tabnuue 13.2.

Tabnuua 13.2 - Pabora c NMporpammammu TexHonora

HdencTBnAa nonb3oBaTens | Peakunsa npubopa
3anyck lNporpammsbl TexHonora
nyex UN2: YcrtaBka, npu 3TOM CBETUTCA CBETOAMNOA
e Haxatne  kHOMKM cron n «YCTABKA»
yoepxaHue ee B TedeHuwe 2-3 | yau
CeK. LIN2: Bpems, npoweawee oT Hayana Tekywero LWara,
npun atom ceBetutca ceetoanon «BPEMA
LUATA».

HaunHaet BbINonHATECA Tekywasa [lporpamma ¢
Tekywero Wara (ux Homepa oTobpaxatotca Ha L4
yepes TOYKY)

MNepexopn B cocTtosiHue NMAY3A u o6paTHO

mml + % LI2: YcTaBka (Bpems wara) — run.P.

e Haxmurte KHOI'IOK|

e [nsa Bbixoga u3 pexuma MAY3A | UN2: rUn.P — YcTaBka (Bpems wara). BoinonHexue

HaxxaTune Ha kHonku | MporpaMmmel NnpogomkaeTcs.

ny¥cK
s ol

MpuHyanTenbHaa octaHoBKa lMporpamMmbl

nyck LIN2: YcTaBka (Bpems wara) — StoP. BbinonHeHue
e Haxatue «kHonku &9 1| MporpaMMbl OCTAHABNMBAETCS.

yaepxaHue ee B TeuyeHue 2-3 | MpuBop nepexoauT B cocTosiHne CTONN.

Cexk. Ha LIM4 oTobpaxatoTca Yyepes3 ToOUYKy HoMepa

Tekywmx [lporpammbl u LWara, kotopble OyayT
N¥CK

3anyLueHbl MPY HaXXaTum KHOMKK L<Ton

Mpumeyanune - Ecnn MNporpamma pabotaeT no 6€CKOHEYHOMY LMKITY, OCTAHOBUTb €€ MOXHO
n¥cK

TOJBKO MPUHYAUTENBHO C NOMOLLIbKO KHOTMKK €70
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OkoH4aHue BbinonHeHus MNMporpammbl. NepeBog B coctosiHue CTOIN

e [lna nepeBoga npubopa B | [locrne oKOHYaHUSA HELMKIMYECKOW NporpaMmmMel Npubop

pexxum CTOIN HaxaTue KHOMKM | aBToMaTtudeckn nepexoamt B coctosHne KOHEL
[53 NMPOIrPAMMBI.

£1on)  ynepxaHue ee B TedeHne | LIN2: Ycraska (Bpems wara) — END.

2-3 cexk. LUWN2: END — STOP.

Ha L4 BocctanaenuBatoTca Homep [lporpamMmbl n
Homep Llara, koTopble 6bin 3anyLLeHbI.

13.4 PexXxum py4yHOro ynpaBrieHMs yCTaBKOW

Py4Hoe nameHeHune YcCTaBKM CTaHOBUTCA
OOCTYMHbIM MPU CHATUM BGNOKMPOBKU pexmma
PyyHoro ynpasnenusa. [Ona aTtoro  Ans
napameTtpa PyyHoe  ynpaBneHue bL.rU
yCTaHaBNMBaEeTCH 3Ha4YeHne «paspeLueHo» (CM.
TaKxKe CXemy Ha puUcyHok 12.12).

MocnepoBaTenbHOCTL AENCTBUIA NOMb30OBaTens M peakums npubopa B pexumme
Py4Horo ynpaeneHus yctaskow npegcrasneHa B Tabnvue 13.3.

Eﬁ KoHdurypaura TPM151 (1MMA He 3a8aH0)
EH:I MapaKeTpbl NpHAopa
E% BROKHPOEKKH H NEPEKIRIYEHHE DE¥HMOE

RE
L PYUHOR YMPEENEHHE MOWHACTEHD bl.ru

Tabnuua 13.3 - PyyHoe ynpaBneHue ycTaBKOW

dencTBua nonb3oBaTens Peakuusa npubopa
[Monb3oBaTesib 0QHOBPEMEHHO HAXXMMaeT KHOMKN | 3HayeHne yctaBkm Ha L2 HauunHaeT
+ [ (A MuraThb.
A cron N 3acBeTuTcs cBetoamon «PY1»

(MOpPsIAOK HaXaTus BaXKeH)
Ansa nepexoga B pexum PyyHoro ynpasneHns

yCTaBKOW

3apaetca Tpebyemoe 3HayeHue YcTaBku C | MIameHsiemoe 3HayeHue YCTaBku MUraet
MOMOLLIbIO KHOMOK: Ha UN2.

+ [

ANST. — YMEHbLUEeHNe 3Ha4YeHns;

+ A

ANST. — yBennyeHne 3HavYeHus.

[Ons BbIxoga w13 pexnma Py‘-IHOFO yrpaBiieHunA 3HayeHune YcTaBku nepecraHeT MuraTb.
norib3oBaTesib HaXXnMaeT

R

Eﬁ KoHpurypaura TPMIS1 (Mra He saaaH0)

3HaueHue YcTaBky, KOTOpOEe =[] MapameTpei npuéiops
nonb3oBaTtenb YCTaHaBNMBaET B pPeXume =3 verasen
Py4Horo ynpasneHus, AOMKHO HaxoauTbCH {8y verasin & nporpanme et

B rpaHMuax, 3adaHHblX napaMeTpamu {8 verasin e rporpame e & % & %

b.Ch.L n b.Ch.H. Ecnn ycraHaBnueaetcs
3HayeHWe YCTaBKW, nexallee BHe 9TuX

-8 weraewn & nporparme Motz
YCTaeka Ha ware N2l
¥rTagraHaware e £ & & & &

rpaHuL, TO 4Yepe3 3 CeKkyHObl nocrne - Veraska Ha ware Ne10
<< + V m ﬁ ¥oTaskn npu MNBC M21
OTNYyCKaHNA KHOMOK nnn Elﬁ WoTaskH npH NBC Mo2
+ A ABC HH#¥HAA rpaHMLE 3a4aHMA yoTaeskn  buCHLL
I'Ipl/l60p adBTOMaTUN4YEeCKA L AEC BepxHAA rpaHHLa 334aHMA yeTaekk bB.CHH
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BOCCTAHOBUT TO 3Ha4YeHMe YCTaBKK, KOTOpOe 3a4aHo Npu KOHUrypmpoBaHumn npubopa.

3agaHHoe BPYYHY 3HadYeHue YCTaBkM HE 3aHOCUTCS B QHEProHe3aBUCHMMYIKO NaMsATb,
Takum 06pas3oM npu MOBTOPHOM 3anycke [lporpammbl BOCCTaHaBNMBAETCA WCXOAHOE
3HayeHue YCTaBKku, 3agaHHOe Npu KOHUrypmposaHun npuodopa.

13.5 Pexxum pyyHoro ynpasneHus BbIXOAHOW MOLLHOCTbIO

Peanuszauusa npudopa TPM151 Eﬁ KoHdmrypauma TPM1S1 (MMA He 3a8aH0)
npegycmaTpmBaeT BO3MOXHOCTb NPUMEHEHUSN E|Cl NapameTpel npHBops
pe)Kmma pyq HOro yn paBneH n4a Bb|X0,D,HOl7| E% BENOKHMpOEKH M NEpeENHIYEHHE DEXHMOE
MOLLHOCTbIO. “\f}' PyyHOE YNPaBENEHHE MOWHOCTEHD bl ru

[Ons Toro, 4yToObl py4YHOE M3MEHEHME BbIXOQHOM MOLWHOCTKM Perynaropa crano
OOCTYMHbIM, MONb30BaTeNb AOMKEH CHATb GMOKMPOBKY pexmnma Py4dHoro ynpasnenus. [Ans
aToro ansa napameTpa Py4dHoe ynpasneHue bL.rU ycTaHaBnuBaeTcs 3HayYeHe «paspeLleHo»
(cm. cxemy Ha pucyHke 12.12).

BHUMAHUE! Perynatop aBTOMaTU4eCKM OTKIMOYaETCA Npu nepexoge B pexum PyyHoro
yrnpaBneHns BbIXOAHOW MOLLHOCTbIO.

MocnepoBaTenbHOCTL AENCTBUA MNOMb30OBaTens W peakums npubopa B pexumme
PYYHOro ynpaBfeHus BbIXOOHOW MOLLHOCTbIO NpUBOAATCS B Tabnuvue 13.4.

Ta6bnuua 13.4 - PyyHoe ynpaBneHue BbIXOAHON MOLWHOCTbLIO

dencTBua nonb3oBaTens Peakuusa npubopa
lMonb3oBaTesib 04HOBPEMEHHO HAXXMMaeT KHOMKN | 3Ha4YeHne BbIXOAHOW MOLLHOCTbIO Ha
[« | nyck NA N3 HaumHaeT muraThb.
AlbT. + cTon + A4 Ll'

3aceeTutca ceetogmon «PY1» (gna

(NOPAROK HaXKATS BAXKEH) Kanana 1) unm «PY2» (ans Kanana 2).

Ans nepexofa B pexum Py4yHOro ynpasrneHus
BbIXOAHOW MOLLHOCTbIO

3apaetca Tpebyemoe 3HauyeHue BbIxogHOM | 3meHsiemoe 3HaveHue BbIXOAHOM

MOLLHOCTU C MOMOLLIbIO KHOMOK: MowHocTu (B %) muraet Ha LIA3.
S Y .
YMeHbLLEeHNe 3Ha4YeHns;
<]+ Al
yBENNYeHne 3HavyeHus.
[ns Bbixoga u3 pexuma PyyHoro ynpasneHus | 3HayeHune BbIXOOHOM MOLLHOCTW
nonb3oBaTeNb HaXUmaeT nepectaHeT MUraThb.

L)+ o +

13.6 ABTOMaTuyeckasa Hactpouka ML -perynatopos

3agaden asBTomMaTtmyeckon Hactpouku [MUN[-perynatopa sBnsieTcs onpegerneHve 3a
KOPOTKOE BpeMsi MnapaMeTpoB HacTpoviku Perynaropa, koTopble WCNOMNb3ylTCA B
nocneayoLLemM npouecce perynmpoBaHus.

OcobeHHOCTbIO aBTOHACTPOMKN SABMSIETCA TO, YTO B XOAE €€ BbIMNOMHEHUA BO3MOXHO
perynupylrouiee Bo3gencTeme Ha o6bekT B OOMbLIOM Anana3oHe U ¢ 6ONbLUON CKOPOCTbIO
N3MEHeHUs. OTO MOXET NPUBECTU K BbIXOOY M3 CTPOSA OObeKkTa perynupoBaHus, Hanpumep
BCNeACTBME MMAPaBMYECKNX YAAPOB UM HEAOMYCTUMbIX TEMMNEPATYPHbIX HANPS>KEHUN.
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B cBSI3M C 3TUM B HEKOTOPBIX CRyvasx yKasdaHHbIN PeXnM MoxeT OblTb HegonycTum, u
Ans HacTponkn Perynsatopa Heobxoammo 3agatb NpubnmsnTenbHyo HacTponky Perynatopa,
BbIYNCIISAEMYIO HA OCHOBE NEPEexXoaHON XxapaKkTepucTnkm obwekta (cm. MpunoxeHune XK).

13.6.1 O6wme npaBuna npoBeaeHunsa aBToHacTpounku NMULA-perynatopa

13.6.1.1 lNpouecc aBTOHACTPOMKM MPOXOLAUT HEMOCPEACTBEHHO HA 0OBLEKTE, NO3TOMY
ANna  ee  OCywecTBNeHWs HeobxoOuMO UMMeTb  CKOH(UrypupoBaHHbIA  npubop ¢
NOOKITIOYEHHBIMU K HEMY AaT4YMKaMu U UCNOSTHUTENbHBIMU MEXaHU3MaMU.

13.6.1.2 YcnoBusa, B KOTOpPbIX MNPOBOAUTCA aBTOHACTPOMKA, MOOSMKHbl ObITb
MaKCMMasnbHO NPUGAMXEHbI K peanbHbIM YCOBUAM 3KCNyaTaunm obbekTa.

13.6.1.3 ABTOHacTponKa BegeTcs Ans kaxaoro KaHana B ot4enbHOCTH.

13.6.1.4 B cnyyae, ecnun TEXHUYECKME YCNOBUSA IKCnyaTaumm obbekTa He JonycKalT
N3MEHEHNA perynupyrowero BO3OeWCTBUA B LUMPOKOM AManasoHe U CO 3HAYUTESbHbIMU
CKOpPOCTSAIMW M3MEHEHUs, TO crnedyeT 3agdaTtb NpubnusnTenbHyto HacTpouky Perynsatopa B
py4YHOM pexume (cMm. MpunoxeHne XX).

13.6.1.5 TexHonorum npoBefeHUss ABTOHACTPOWKM pasHble ANA WCMNOSTHUTENbHbIX
MEXaHM3MOB, OTNNYAKLWMXCA MO XapakTepy @U3N4YecKoro BO3OENCTBUA Ha OObekT
perynupoBanus. o aton xapakrepuctnke MM nogpasgensatoTcs Ha ABa Tuna:

e C HeHyneBblM BpeMeHeMm nepeBoga pabodvero opraHa WM wn3 opgHoro KpawnHero

NONOXEHNSA B ApYroe;

e C HyneBbiM BpeMeHeM nepeBoda paboyero opraHa VIM u3 opHOro KpawmHero

NOMNOXeHnsa B Apyroe.

K nepBoMmy Tuny — «C HeHyneBblM BpeMeHeM MepeBoja...» — OTHOCATCH
BCEBO3MOXHbIE 3aJBWXKW, 3aCIiOHKW, NOBOPOTHble wpebepa, xanw3n n T1.n. o Buay
yrnpaBnsoLWero curHana oOHM MOryT ObiTb Kak OUCKPETHbIMU, TaK U aHanorosbiMun, Npu aToM
XapakTepucTnyeckon ocobeHHOCTbI0 AaHHbIX M aBngaeTca cnepytouwlee: anga nepesoga VIM
N3 COCTOSIHUS, B KOTOPOM BblaaeTtcsi 0% MoLWHOCTH, B COCTOsIHME, B KOTOpOoM BblgaeTtcsa 100%
MOLLHOCTU, TpebyeTcst BpeMS OT HECKOSNbKUX CEKYHA OO HECKOSbKUX MUHYT.

Ko BTOpoMy Tuny — «C HyneBblIM BpeEMEHEM nepeBoga...» — OTHocAaTca TOHbl,
OTCeYHble KranaHbl, (POPCyHKN, anekTpoasuratenn, Hacocsl 1 1.n. o BMay ynpaensoLero
curHana oHM  MoryT ObITb  Kak OWCKPETHbIMWM, Tak W  aHanoroBbiMu, NpU 3TOM
XapaKTepucTnyeckom ocobeHHOCTbI0 AaHHbIX MM aBnsieTcs cneaytowiee: ans nepesoga M
N3 COCTOSAHUS, B KOTOPOM Bblgaetcs 0% MOLLHOCTU, B COCTOSIHME, B KOTOpoM Bblgaetcs 100%
MOLLHOCTU, TpebyeTcs npeHebpexxMMmo manoe BpeMS.

13.6.2 ABTOmMaTMyeckas HacTtpomka UM c HeHyneBbiM BpeMeHeM nepeBoAa
paboyero opraHa MM wu3 opgHoOro KpawHero nOJIOXeHUsA B pgpyroe (Tuna
"3aaBWXKN")

KOHd)UZy p Up osaHue n p U6Op a OJ'IFI ) £ Kordmrypauna TPMIS1 (M He 3aaaH0)
npogedeHusi ABmoHacmpouKu = (0 Nepenereirorapa
1. TMonb3oBaTenb [OMKEH MOMHOCTHIO s s
CKOHurypuposaTb npubop B COOTBETCTBUKN C g5 reyply s
nogkrio4vyaemMbiMn K HEMY aaTtynkamum n = f g;:p::;E:r::;z;mwua
NCMNOJSTHUTESTIbHBIMU MEXaHU3MaMu. R T 1 E T T w
2 . O Cyl.lJ, ecTBnseTCcs yCT aHoBKa B L ﬂ;:p:‘l:;:::a;;»—m AONYCTHMOR OTKNOHEHHE PEYMMNYEMOA BEMMUMHE  YdoP
KoHgwurypatope (M C nuueBon  naHenm % Tin erosmeensor o mexaran Reel
npubopa, cMm. pucyHok 12.10) 3HayeHus R e

napameTpa aBToHacTtporikn YO ana BbibpaHHoro KaHana perynupoBaHua — HadarbHoe
3Ha4yeHne MOLLHOCTHU, NMpu KOTopon ByaeT NpoXoanTb aBTOHACTponka B %
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3. YcraHaBnuBaeTca B napametpe YdoP "MakcumarnbHoe OonycTMMOE OTKITIOHEHue
perynupyemon BenuuuHbl". B npouecce aBTOHACTPOWMKM perynupyemas BenuuunHa Oypet
konebartbcsa ¢ amnnutygon YdoP. Cnuwkom 6Gonbwoe 3HadveHne YdoP MoXeT npuBecTu K
HeJoMnyCTMMOMY BO3OENCTBUIO Ha ynpaBnsembll 06bekT. HanpoTme, Npu CAMLIKOM Mariom
3HayeHun YdoP BosgencTBne Ha oObekT ByaeT HegoCTaTOYHbIM, U €ro napameTpbl 6yayT
onpefeneHbl HeTo4Ho. [lpyn perynupoBaHuM TemnepaTtypbl onTUManbHoe 3HadeHue YdoP
HaxoguTcsa B gnanasoHe 5...30 °C.

4. YctaHaBnuBalwTcsa 3HadeHnsa napameTtpa R.el — «Tun uCcnonHUTENbHOro MexaHmMama
No Xxapaktepy u3nM4eckoro BO3OencTBus Ha o06bekT perynupoBaHus» — «WM Tuna
«3agBmwxka»» n napametpa t.val — «Bpema nepesoga paboudero opraHa UM u3 ogHoro
KpanHero nosioXeHnsa B gpyroe» — B CeKyHaax.

5. YcraHaBnMBaeTca 3HayeHuMe napameTpa «4ONyCTUMOE OTKITIOHEHME MOLLHOCTU»
Ptol, B nanke «[lapametpbl VM», 3apgatowiero OTKNOHEHME MOLWHOCTU B MpoueHTax oT
yCcTaHoBMBLUEroca 3HayeHus. PekomeHngyembii uHTepBan 5-10%. MeHbluiee 3HadeHue
cnegyeT ycTaHaBnvBaTb MpW  OTCYTCTBMM, B MNpoOLECCe HACTPOMKW, BO3MYLLAKOLLINX
BO34ENCTBMA Ha OOBHEKT UIK NPU HaNUYMM orpaHMYeHnIn Ha YCrnoBus aKcnnyaTaumm obbekTa.

Onepayuu, ebinosnHseMblie Ha o6 Lekme
Onepauuu, BbiNonHsieMble Ha 06bEKTEe NpeacTaBnexbl B Tabnvue 13.5.

BHUMAHUE! lNpn npoBeaeHnn ABTOHACTPOMKM NPUOOP OOMKEH HAXOAUTbLCA B COCTOSIHUM
CTOI (Ha LUN2 oTobpaxaeTcsa cnoBo «STOP»).

Ta6nwuua 13.5

Ne n. Onepauum

1.

K

Bxopg B pexxum ABTOHaCTpPOMKK: Nosfib3oBaTeb O4HOBPEMEHHO HaXXMMaeT KHOMKN

B
+ M (nopsigok HaxkaTusa BaxkeH). Ha LIN1 oTtobpaxkaeTcs cnoeo «ANR».
BBOA

I'Io,u,TBepmp,eHme BX04a B peXUM: NoJib30BaTEslb HAXXMMaET KHOMKY

2. Boibop (nouck otobpaxaetca Ha LWN1) O6vekta, B KOTOpOM HaxoauTCs

y A|, ¥
HacTpanBaemMbin PerynﬂTop, KHOMKamMmun n .

BBOH

MoaTeepxaeHue Bblbopa O6beKTa: NONb30BATENb HAXUMAET KHOMKY

4. | HabniogeHne 3a NpoUEecCOM W3MEHEHUs perynupyemMon BenunyuHbl no L1 un
BbIXOOHOro curHana perynartopa no LA2.

Mpnbop pormkeH paboTtatb B pexume ABYXMNO3ULUOHHOTO pPerynmpoBaHusa C
nepeknioyeHnemM BbIXOOHOMO CUrHana perynatopa Mexay MakcumarbHbiM Pmax =
Pstab+Ptol 1 MmuHumanbHbiM Pmin = Pstab-Ptol ypoBHsamu, roe Pstab — 3HadeHwne
BbIXOOAHOrO CuUrHana perynsaropa, npu KoTopoM Obin  3anyweH npouecc
aBTOHACTPOWKM (CM. NpeablayLUNA MYHKT)

5. | 3aBeplueHMe HaCTpOMKM, Ha 4YTO YyKasbiBaeT murawowee coobuweHne «DONE» Ha
2.

BBXOj]
Monb3oBaTenb HaXMMaeT KHOMKY . Mpnbop BO3BpallaeTcs U3 pexuma
ABTOHacTpownkn B coctosHne CTOIT.
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O npunymHax Heyaa4HOro nNpoBeaeHUs aBTOHaCTPOUKKM cMm. n. 13.6.6.

13.6.3 ABTOMaTM4yeckass HacTtpounka MM c HyneBbiIM BpemMeHeM nepeBoAaa
paboyero opraHa UM n3 ogHoro KpanHero nonoxeHus B gpyroe (tuna "TIH")
KoHgbuaypuposaHue npubopa 0ns nposedeHusi A8BmoHacmpoUKu

1. MNMonb3oBaTenb AOMKEH NOJSTHOCTLIO CKOHMUIypupoBaTb Npubop B COOTBETCTBUU C
NOAKNoYaEMbIMN K HEMY AaTYMKAMU N UCNONHUTENBHLIMU MEXaHU3MaMW.

2. OcyuwecTtBnseTtcsa yctaHoBka B KoHurypatope (Mnu ¢ nvueBon naHenu npubopa)
3HayeHun napameTpoB aBToOHacTponkn YO (3HayeHue YcTaBku Ans aBToOHaAcTponkun) n YdoP
(monyctnmble  konebaHust  perynupyemon  BENUYUHbLI) Ona  BblbpaHHoro  KaHana
perynupoBaHus.

3. YcTaHaBnuBaeTcs TUMN UCMNOSTHATENBHOrO MexaHuamMa no xXapaktepy (uanyeckoro
BO34eNCTBUS Ha 06bekT perynupoBanus R.el — « MM tnuna « TOH»».

Onepayuu, ebinosiHsieMble Ha 06 Lekme
Onepauwnn, BbiNoNHAEMble Ha 0bbekTe npeacraeneHsl B Tabnuue 13.6.

BHUMAHMUE! lNMpu npoBeaeHnn ABTOHACTPOMKM NpubBOp AOMKEH HAaxXoOUTbCA B COCTOSIHUM
CTOIT (Ha U2 oTobpaxaeTtca crnoBo «STOP»).

Tabnwuua 13.6

Ne n. Onepauun

1.

K

Bxoa B pexxum ABTOHaACTPOWKK: Nonb3oBaTesflb OAHOBPEMEHHO HAXXMMAET KHOMKU

+ (nopsipok HaxaTus BaxkeH). Ha U1 otobpaxaeTca cnoso «ANR».

BEOA
[MoaTBepXXaeHne BXxo4a B PeXUM: NOJIb30BaTESNb HAXUMAET KHOMKY .

2. |Bblbop (nomck otobpaxaetca Ha ULWM1) O6Gbekta, B KOTOPOM HaxoAUTCHA

A NA
HacTpamBaembin PerynaTtop, KHonkamu Ny V],

BBOA

MoaTteepxaeHne Bolbopa O6beKkTa: NoNb3oBaTeb HAXNUMAET KHOMKY

3. | HabniogeHne 3a npoueccoM W3MEHEHUs perynupyemMon BenuyuHbl no L1 un
BbIXOHOro curHana perynartopa no LA2.

Mpnbop pomkeH paboTatb B pexume ABYXMNO3ULUOHHOTO perynvpoBaHus
nepekniyeHnemM BbIXOOHOMO CUrHana perynatopa Mexay MakcumarbHbiM Pmax
100% 1 MuHUManeHbIM Pmin = 0% ypoBHAMU

(@)

4. | 3aBeplueHMEe HACTPOWKM, Ha 4YTO yKasbiBaeT murawowee coobuwieHne «DONE» Ha
2.

BBXOj]
Monb3oBaTenb HaXMMaeT KHOMKY . Mpnbop BO3BpallaeTcs U3 pexuma
ABTOHacTpownkn B coctosHne CTOIT.
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13.6.4 UHgukauma napameTpoB aBTOHAaCTPOWUKM

OTtobpaxeHne  COCTOSIHUS +

ABTOHaCTPOWKN  OCYLLECTBSAETCS Ha L1 — 3HayeHue perynmpyemoii BeYMHbI;

no ymonyaHuwo Ha UW1 w UN2: Ha L2 — 3Hauenue BbixoaHOro curHana Perynsitopa [%]

oTobOpaXaloTcsa TeKylume 3HayYeHus i-,\

perynmpyemomn BEINMUYnHbI 7] [A]

BbIXOAHOrO curHana PerynaTopa. Ha |11 — nonoca nponopumoHaneHocTi perynstopa Pb [en./%];
7~ Ha M2 — noctosHHas unterpupoBanms: ti [c]

Haxatvem krormkm 2N moxHo J

otobpasute  Ha LIAT w L2 Ha LIN1 0 ekTopa K4X 3a 0i1 cucte OKPECTHOC

— MOfy/b BEKT MKHYTO CUCTEMbI B OKPECTHOCTU
TeKyluue SHa4eHuA ApyrX PE30HAHCHOM YaCTOTLI 411 TEKYLLMX HACTPOEK perynaropa rS;
napamMmeTpoB (CM. pucyHok 13.1). Ha M2 — dasa Bektopa KIX GS [rpas.]

&

Ha LIM1 — cpenHekBagpatuyHoe OTKIOHEHUe Mopyns Bektopa K4X
Mo NN pacyeTHbIM nepuogam dS;
Ha LIM2 — konnyecTBO pacyeTHbIX NeproaoB Nn

PucyHok 13.1 — Cxema nepeknro4yeHUs1 UHAUKaLUn B
pexnme ABTOHACTPOMKMU

13.6.5 OcTaHOBKa aBTOHacCTPOMUKMN

B npaktuke npu akcnnyaTauuu npubopa BO3HMKAKOT CUTyauuun, Korga ObiBaeT
HeobXoaMMO OCTaHOBUTbL aBTOHACTPOWKY. [locnegoBaTenbHOCTb AEMCTBUIA NOMb30oBaTENs U
peakuus npubopa nNpun oCTaHOBKE aBTOHACTPOWMKN npueoaaTcs B Tabnuue 13.7.

Tabnwuua 13.7

Ne n. dencTBua nonb3oBaTens \ Peakuus npubopa
MpepbiBaHue npouecca ABTOHACTPONKHU

1. |Bum| UN1: HALT.

[Monb3oBaTtesib HAXXUMaET KHOMKY Mpunbop 3anpawmBaeT NOATBEPXKOAEHME
BbIXxo4a

2. MoaTtBepxaeHune BbIxo4a n3 | Npubop nepexogut B Pabounn pexumm

aBTOHACTPOWKN: MONb30BaTeNb HaXUMaET | HAMKaALNN (npwn OTMEHEe -
BBOD BO3BpaLlaeTcs B peEXNM

KHOTKY : ABTOHaCTPOWKHN).
OTka3z oOT BbIxOga W3 aBTOHACTPOWKWU:
nosib3oBaTeslb HAXMMaET KHOMKY

13.6.6 Bo3amoxxHble npobnemMbl Npu NpoBeAeHUN aBTOHACTPOMKMU

OnucaHue npobnem, BO3HMKaOWMX Npyu ABTOHACTPOWKE, CONYTCTBYHOLEN NHONKALMMN
Ha NMUEeBON NaHenu, BO3MOXHbIX MPUYUH KU CNOCOBOB WX YCTpaHEHWUst NMpeacTaBfeHO B
Tabnuue 13.8.
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Ta6nuuya 13.8

NokasaHusa
Mpobnema L2 LW B0O3MOXHble NPUYNHDI Cnoco6bl ycTpaHeHus
AsToHactpon | STOP SP.PW | MNonbiTka 3anyctutb | 3anyctutb  [lporpammy
Ka He (5toP) | (5PFu) | ABToHacTpoiiky Ha Llare, | LUar, Ha koTopom 3amaH Tun
3anyckaeTtcs | muraet Ha KOTOpPOM 3agaH Twun | yCTaBKM «3HAYEHUE», UMK
YyCTaBKM «MOLLHOCTb» M3MeHUTb Tun ycTaBku npu
paboTe npmnbopa
SP.PL 3HayeHne YcrtaBku eule | [loxaaTtbes cTabunmsaymm
(5FPFL) He cTabunmampoBanocb. | 3HavyeHus YctaBkm (cm. LIN2)
N 3Ha4YeHus perynmpyemomn
BeNnYuHbI (cm. LINT).
[Mocne aTOro nNPOJOIMKUTL
aBTOHACTPOWKY.
AsToHacTtpoun | FAIL N.LIN Ob6bekT ynpaBneHus | YMeHbLWNTb amMnnuTyay
Ka (FACL) | (nllm) | CYLIECTBEHHO HENUHEEH | BO3OenCTBUA (napameTp
3aBepLumnnacb (Hanpumep, HarpeB | YdoP) nnm N3MEHUTb
HeygadHo NPOUCXOAMUT 3HAUYNTENBHO | 3HAYeHMEe YCTaBKn
ObiCTpee  oxnaxaeHus;
MM Bbixognt Ha 100 %
MOLLLHOCTW)
DSKO Yucno nepuoaos | YBennuntb amnnuTyay
(d5o) npeBbICUIIO  JOMNYCTUMOE | BO3AENCTBUN (napameTp
3HaveHve;  amnnutygsl | YdoP) nnu AOnycK
kone6aHui 9TUX | CpeaHeKBaapaTUYHOro
nepuoaoB  3HAYUTENBHO | OTKIIOHEHUS (napameTp
otnuyatrotca  Apyr ot | dSKo)
apyra (BO3MOXHO  rpwu
CUNbHBIX NOMEXax)
Mepnoa BO3mywawWKX | YBENNYUTD NHTErpanbHyto
KonebaHun CrMLLKOM Man | NOCTOSAHHYH (napameTp ti)
PB BbluMcneHHoe 3HadeHuve | YBENn4uTb amnnutyay
(Fh) nonocsl BO3EeNCTBUIA (napameTp
NPONOPLNOHANBHOCTH YdoP) n NOBTOPUTb
HeJoMnyCTUMO W BbIXOAMUT | aBTOHACTPOWKY
3a npeaensol
[0,001...9999] Ecnu oHa 3akoH4MTCA C TEM
Tl BbluncneHHoe 3HauveHue | Xe pes3ynbTaTomMm,
(EC) MOCTOSIHHOW ncnonb3oBaThb
WHTErpnpoBaHus AByxno3nuynoHHbin (ON/OFF)
HeJoMNyCTUMO W BbIXOAMWT | PErynaTop
3a npegensi [0...65535]
P.CLD BbluncneHHoe 3HaveHue
(PLL koadbduLmeHTa
XonogunbHUKa
HeJoMnyCTUMO W BbIXOAUT
3a npegensl [0,01...10,00]

155




13.7 ABapuiHble CUTYyaLMU U X BO3MOXHbIE NPUYUHbI

Ona npubopa TPM151 pasnuuaotr fasa  Buga ABAPUW:  Kputnueckyilo u
HekpuTtnyeckyto.

13.7.1 Kputnyeckan ABAPUA
Kputnueckas ABAPUA nogpasymeBaeT HEBO3MOXHOCTb AanbHenwen paboTbl
Mporpammbl 6€3 BMeLLaTenbLCcTBa nepcoHana.
MprYnMHON BO3HMKHOBEHMWSI KPUTUYECKOW aBapun MoryT ObiTb:
e 00OpbIB NN HENCNPABHOCTb AATUYUKA;
e pa3spbIB KOHTYpa perynvposaHusa (LBA-aBapwusi) (cm n. 3.3.5.3);
e BbIXO perynupyemon BennyuHbl 3a AonycTumble npegenst (cm n. 3.3.8).

O Kputnyeckon ABAPUWN curHanuanpyior:

e coobueHune «FAIL» Ha LIN2;

e HenpepbiBHOE cBeYveHue ceetoanoga «ABAPUAY;

e cpabaTbiBaHMe (3amMblkaHume) B3, npegHasHayeHHOro Ans MNOAKMOYEHUA K Hemy
pasnu4yHoro obopyaoBaHWs, CUTHANM3MPYIOLLEro O HAaCTYNfEHN aBapuun.

B kayectBe B3, npegHasHadeHHOro AnNA MNOAKMIOYEHUA K HEMY pasfiMyHOro
obopyaoBaHus, CUrHanNM3pylLWero O HaCTynreHun asapuun, MOXeT ObiTb WCMorb30oBaH
cBOOOAHBLIN ANCKPETHbIM BbiIxo4 npubopa. B kavectBe WM-curHanusatopa moryt ObiTb
MCNONb30BaHbl pasfnUyYHble CUPEHbl, 3BOHKW, CUrHanbHble namnbl U T.4. [lpn nepexoge
npnbopa B pexum ABAPUU npoucxoaut cpabaTbiBaHue ykaszaHHoro B3. 3710 pexum
«ABapus ¢ curHanusaumen» (cnoso «FAIL» Ha U2 muraeT). Na OTKMOYEHUS CUTHANbHOTO

BLXO}
obopygoBaHus crnegyeT HaxaTb KHOMKY . Mpu atom npubop oTknounT B3O, 31O pexum
«ABapus 6e3 curHanusaumm» (cnoso «FAIL» Ha LIN2 ropuT).

Mocne yctpaHeHna npuumHbl ABAPUN  BO3MOXHO BO306HOBNEHWe paboTbl

(nepekntoveHne B COCTOSHWE, npefwecTBoBaBllee HactynneHuto ABAPUW). Ona atoro
N¥CK

cnegyeT HaxaTtb kHonky €19 g 2-3 cek. Ecnu npuumHa ABAPUW He Gbina KOPpPEKTHO
yCTpaHeHa, To Npnbop aBTOMaTUYECKN BEPHETCS B COCTOSIHME «ABapus C CUrHanNu3aumem».
[nsa Toro 4tobbl NPpUHYANTENBHO NepesecTn Nnpubop n3 nboro coctosHna ABAPUA B
coctosinme CTOI (STOP), cneayeT HaxaTb KHOMKY mm.
Cxema ynpasneHusi npuoopom B coctosiHum Kputnyeckon ABAPU nokasaHa Ha
PUCYHOK 6.2.

13.7.2 Hekputnyeckas ABAPUA
Mpn Hekputnueckon ABAPUW npubop TPM151 npogomkaeT yHKLMOHMPOBATb.
Mpnbop Bbl@aeT npegynpexneHne, KM y onepatopa €eCTb BO3MOXHOCTb OMepaTMBHO
YCTPaHUTb HEUCNPABHOCTb 0 TOro MomeHTa, korga ABAPUA cTtaHeT KpuTmuyeckon.
O Hekputnyeckon ABAPUWN curHanusnpytot:
e coobueHne «AT», nepnogmyeckm (C nepnogom ~2 ) BbicBeuymBarLeecd Ha LIN4;
e MuraHue ceetoanona «ABAPUAx.

. _ |peixop
C6pOC MHOMKaUunm o HEKPUTUHECKOU aBapuin OCyLLEeCTBNAETCA KHOMKOU .
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13.7.3 BbissicHeHue npununHsl ABAPUU

BbiscHeHne npuumHbl  nwobon  ABAPUW  (Kputnuyeckonm wnu  Hekputnyeckon)

OCYLLECTBNAETCA HaxaTueM W yaepxuBaHvem KkHonkn EEEM. Ha LIN2 oTtobpaxaetcsa Kop
ABAPUW.

lNepeveHb Kogos ABAPUI ¢ pasbsCHeHMeEM npearnonaraembiX NpUYnH NpuBeaeH B
Tabnuue 13.9.

Tabnuua 13.9 - BoamoXxHble npu4nHbI aBapum

Kop ABapumn MpnynHbl ABapum

104 WHcnekTop cpaboTtan, T.e. Bbigan curHan ABAPUN

203 Owunbka wun3MepeHus npu BbIYUCIIEHUN YCIMOBUS nepexoda Ha
cnepyrowmn War

204,130 Owwnbka KoH(urypaumm, He 3agaH WM  HenpaBwuSibHO 3ajaH

WMCTOYHMK CUrHana ansi NpoBEepKM YCNoBUA nepexoia Ha criegyoLwmm
War

90 Owwnbka KoHpurypaumn: wara «KoHey nporpammbl» He [LOSHKHO
ObITb

100 Ownbka namepeHns

220 ABapus nocne oTKNYEHUS NMUTaHUS

ABAPUN

80 Owunbo4Hoe namepermne B coctosaHnum PABOTA

40 LBA-aBapus

32 Owwnbka Npu pacyeTe ycTaBku No rpacuky

192 He nogknioyeHo BbixogHOE yCTPOUCTBO

208 He nogkntoyeH PerynaTtop

Hekputnyeckne ABAPUU, nHaekcupyemsbie no KaHanam
8,9 Owwunbka npn paboTe B pexnme Py4HOro ynpaeneHus
176, 177 OwwmnboyHoe n3amepeHne B cocegHem KaHane

13.8 UHbopmaLumnoHHbIe coobLeHUA Ha UM pOoBbLIX UHAUKATOPAX

B npouecce pabotbl npubop MOXET BbIBOAUTbL Ha UMEPPOBbLIE WHAMKATOPLI
MHJOPMAaLMNOHHbIE COOBLLEHNSA, CMNCOK KOTOPbIX NpeacTaBneH B Tabnuue 13.10.

Tabnmua 13.10 - CnMCOK WMHMOPMALMOHHBLIX COOOWEeHMNn Ha undpoBbIX
MHAMKaTopax
Coo0OLieHue LU, Ha OnucaHune coobLeHusn
KOTOpPOM
oToOpaxaeTtcs
coobLieHue
End LiN2 BbinonHeHue NporpamMmbl 3aKOHYEHO
SkaP L2 Mpnbop Haxoautca B coctosHun CTOI
riinP Lin2 Mpnbop Haxogutca B coctosHum MAY3A
FRCL L2 Mpnbop HaxoauTtca B coctoaHun ABAPUA
AE Ln2 Mpunbop HaxoguTca B COCTOsSiHMM  HekpuTuyeckon
aBapuu (Hagnucb NoaBNsaeTCAa Kaxgble 2 C)
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Pr.5P L2 3agaHa Ycraska TMna « MOLLHOCTb»

ofFF L1 [aTynk He nogkroyeH
doFF L1 JlaTymk He noakntoYeH
LLLL L1 M3mepeHHOe 3Ha4yeHne CrMLLIKOM Mano
HHHH Lin1 M3mepeHHOe 3Ha4eHne CIIULLIKOM BENUKO
---- L1 O6pbiB gaT4vmka
aoon L1 KopoTkoe 3amblkaHne gatyuka
nalA L1 KaHnan perynvpoBaHus OTKMNOYEH
SEL Lin1 Bbi6op Homepa lMporpammbl 1 Wara
on L3 BbixogHasa mowHoctb 100 %
(Toyka muraer) (oToBpaxeHne Ha OBYXCMMBOJSIbHOM MHAUKaTOPE).

Takxke TOYKa MUraer, ecnm NnoKa3biBaeTCcd
oTpuuarteribHoe 3Ha4YeHne.

LLhr L1 HeT KanmMGpOBOYHbLIX KOIMMPULNEHTOB, UH3MEPEHUNe
HEBO3MOXHO

LCaFF L1 Bbluncnutenb OTKNKOYEH

Err U1 vnm U2 | Owimbkm pasnuyHoro pona

13.9 MNpuHyauTenbHasn nepesarpy3ka npubopa

lMepesarpyska OCyLLEeCTBMASETCH, €Cnu nonb3oBaTtenb OOHapyxun, 4to npubop
TPM151 Havan B Kakux-nnbo pexmmax paboTtaTb HEKOPPEKTHO (3TO MOXET CIy4YMTbCs,
Hanpumep, NPy CUNbHbLIX MOMEXax UM nocrne AnMTenbHOro NponagaHnsa NUTaHns).

lMepesarpyska npubopa OCyLWeCTBNAETCA OO4HOBPEMEHHbIM HaXaTuemM KOMOuHauun

nycK
+m+ﬂﬂoﬂ.

BbIXCA
KHOMMOK

MpumeyaHne - OOblYHOE OTKNOYEeHWE npubopa OT nUTalWen ceTn He npuBedeT K
nepesarpyske, Tak Kak MHGOpMauMsi O COCTOSIHMM npubopa COXpaHseTcss B ero namsitu
MUHUMYM B TeyeHue 12 4yacos.

| nycK + [eson
Ecnu npubop «3aBuc», He nepesarpyxaeTcs OT HaXKaTUsi KHOMOK cron , TO

nuTaHne npubopa BbIKMKYaeTca Ha 3 4aca, W Nocre BKAYEHUS MUTaHusa npubop
BOCCTaHOBUT paboToCnoCOBHOCTb.

auxoul +

Mepesarpy3ky npubopa pekoMeHOyeTCcs NPOM3BOAUTbL MOCEe CMEeHbl MoauduKalmm
U nocne 3annucu HectaH4apTHOW KOHUrypauum.
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14 TexHn4eckoe obcnyxmBaHume

Pasgen cogepxut TpeboBaHUsA K NPOBEAEHNIO TEXHUYECKOrOo obcnyxunsanuna npuodopa,
nepeymcneHne HeobxoauMbIX pernameHTHbIX paboT 1 yCnoBum No UX NPOBEAEHWIO.

14.1 O6cnyxuBaHue npubopa TPM151 npu akcnnyaTaumm 3akniyaeTcs B €ro
TexHn4yeckoMm ocmoTtpe. [pu BbinonHeHUM paboT nonb3oBaTeNb AOSMKEH cobniogatb Mepbl
6esonacHoctn (Pasgen 7 «Mepbl 6e30nacHOCTUY ).

14.2 TexHunyeckun ocmoTp npubopa NpoBOAUTCHA OBCAY>KMBAKOLWMM MEPCOHariom He
pexe 04HOro pasa B 6 MecsaLeB 1 BKIOYaeT B cebs BbIMNOMHEHNE CneayoLwmnx onepaunn:

e O4YUCTKY Kopnyca npubopa, a TakKe ero KreMMHbIX KOMOZOK OT nMbinu, rps3n u

NMOCTOPOHHUX NPEOMETOB;

e MpPOBEpPKY Ka4YecTBa KpenneHnsa npmbopa;
e MPOBEPKY Ka4YeCcTBa MNOAKITOYEHNSA BHELUHNX CBA3EN.
O6HapyXeHHbIe NpK OCMOTPE HeaoCTaTKM criefyeT HEMEOSIEHHO YCTPaHUTb.

15 MapKknpoBKa 1 ynakoBka
Mpwn nsrotoBneHnn Ha Nnpmbop HaHOCATCS:

— ycnoBHoe 0603Ha4eHne npubopa;

— cTeneHb 3awuTbl no NOCT 14254;

— TUN NUTAKOLWLErO TOKa M HanpsbkKeHne nuTaHus, notpednsaemasi MOLWHOCTb;

— Knacc 3awmTbl OT nopaxeHua anekTpuyeckum Tokom no NOCT 12.2.007.0;

— 3aBOACKOM HOMep npubopa 1 rog BbINycka;

— eduHbI 3HaK obpalleHnst NPoAyKUMN Ha pbiHKE rocyaapcTB-4neHoB TaMOXXeHHOro
coto3a (EAC);

— CTpaHa-u3roToBUTESb;

— TOBapHbIN 3HaK.

Ha notpebuTenbckyto Tapy HAHOCUTCS:

— HauMeHoBaHue npubopa;
— e[OuHbI 3HaK obpalleHnsa NpoayKUMM Ha pbiHKE rOCy4apCTB-41IeHOB TaMOXEHHOro
coto3a (EAC);
— CTpaHa- U3roToBUTENb;
3aBOACKOM HOMep npubopa 1 rog Bbinycka.
YHaKOBKa npubopa npou3BOANTCA B NOTPEOUTENLCKYD Tapy, BbINOSIHEHHYIO W©3
roopMpoBaHHOro KapToHa.

16 MNMpaBuna TpaHCNOPTUPOBKU U XPaHEHUA

Yka3sblBatoTCst TpebOoBaHNA K yCrOBUAM TPpaHCNOPTMPOBaHNA npubopa pasHbiMy BUAAMM
TpaHcnopTa U K yCroBUAM XpaHEHUS.

Mpnbop fomkeH TpaHCNOPTMPOBaTLCA B yNakoBke npu Temnepartype oT muHyc 25°C go
+55 °C 1 oTHOCUTENbHOM BNaXXHOCTU Bo3ayxa He 6onee 95 % (npu 35 °C).

TpaHcnopTupoBaHMe JONyCKaeTCs BCEMWN BMAAMU 3aKPbITOro TpaHcnopTa.

TpaHcnopTupoBaHMe Ha camoreTax [OOSMKHO Mpou3BOAUTLCA B OTanfMBaeMbIX
repmMeTU3npoBaHHbIX OTCEKaX.

YcnoBua xpaHeHusi npubopa TPM151 B TpaHCnoOpTHOM Tape Ha cknage notpeburtens
AOIMKHbI cooTBeTcTBOBaTbL ycnosuam 1 no FTOCT 15150-69.

Bo3gyx nomelleHns He JOMKEeH cofepaTb arpeCCUMBHbIX NAapOB U ra3os.
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17 KOMNNeKTHOCTb

Mpnbop TPM151 1 wr.
KoMnneKkT MOHTaXHbIX 9N1EMEHTOB 1 wr.
PykoBoacTBO No akcnnyataumm 1 wr.
MacnopTt u MApaHTUHBIN TanoH 1 wr.

MpumeyaHne — M3rotoButenb octaBnsieT 3a cobon npaBo BHECEHMS OOMOSIHEHUN B
KOMMNEKTHOCTb U3aenus.

18 NapaHTUMHbIe 06s3aTenbLCTBA

17.1 UsrotoBuTenb rapaHTMpyeT cooTBeTCcTBME npudopa TY npu cobniogeHnn ycrnosun
aKcnryaTtauum, TpPaHCNOPTUPOBAaHUS, XPaHEHUSA N MOHTaxXa.

17.2 apaHTUNHLIN CPOK AKCnnyaTaumm: 24 mecsua co OHA NPOLaXN.

17.3 B cnyyae Bbixoga npubopa M3 CTpPOA B TeYeHMe TrapaHTUMHOrO cpoka npwu
cobnogeHnn nonb3oBaTesieM YCrOBUW 3KChnyaTauun, TPaHCNOPTUPOBAHUSA, XpaHEeHUa W
MOHTaXa NpeanpuaTUe-M3roToBntTenb 0683yeTca ocylecTBUTb ero 6ecnnaTHbIi PEMOHT MUnn
3aMeHy.

17.4 B cny4yae HeobGX0ANMOCTU rapaHTUMHOIO N MNOCTrapaHTUIMHONO PEMOHTA NPOAYKLMM
nonb3oBaTtenb MOXeT obpaTutbca B nOON K3 pernoHasribHbIX CEPBUCHBIX LIEHTPOB,
aZipeca KOTOpbIX NpUBEAEHbI HA canTe KOMMaHUM U B rapaHTUMHOM TaroHe.

BHumaHue!

1. MapaHTUNHLIA TanoH He AencTBuTeneH 6e3 aaThl NpoAaXxu M WTamMna npoaasua.
2. KpenexHble aneMeHTbl BKnagbiBatb B KOPOOKY HE HYXHO.
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MpunoxeHune A. NabapuUTHbIE YepTeXHU
MpunoxeHne coaepXxut rabapuTHble M YCTAHOBOYHblE 4YepTexu npubopa TPM151

HaCTEHHOIo 1 LWNTOBOIO KpenjeHnA.

PucyHok A.1 gemoHcTpupyeT rabapuTtHble U YCTaHOBOYHbIE YepTexun npudopa TPM151
HacTeHHoro kpenneHusa H, A.2 — wmtosoro kpennenus 1.

93+0,2

60

T 105
=
Ay s
o| .
S| =
AV
_ I

PucyHok A.1 — NMpunbop HacTeHHOro kpenneHusa H

vuesas naHenb LWATa

\23,5\ 640, 1 \

yronok

KPOHLUTEMNH

¢dukcaropsbl

|

PucyHok A.2 — Npubop HacTeHHoro KpenneHus L1
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MpunoxeHne b. CxeMbl NOAKNOYEHUA

MpunoxeHne cogepxut Cxembl nogkntoyeHus npudopa TPM151 u ero anemeHToB

TPM151

112|3|4)5[6|7[8]9

10(11{12]{13|14(15[16
A A A A A A
BREEERE [
BbIXO4 1 BbIXOL, 2 \R_S@/
TCM/TCIT tO_CJqT =

+ 1--1 ™
Hanpsxexne

N
BXO4 1 BXO4?2

PucyHok B.1 — O6wasn cxema nogkntoveHmna TPM151

P K C n Yy T
LIAN OU.AQ +6 B
4...20 wA ..10B
D—| [ | [ 1 | ﬁ“{
3[4]5 3|45 3|45 3|45 3[4]s 3/4]5
T T T [ L
BbIXOZ 1 BbIXOf, 1 Boxog1  *Uny ¢Un 0 © . BbIXOf, 1
7 oy
BbIXO/] 1 v

BbIXOA, 1
PucyHok B.2 — Cxema noaknioyeHus K pasnuyHbiMm Tunam BbixogHoro anemeHTa 1
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P K C n b4 T
| @ LAN LIATT +6B
i 4...20 MA 0..10B ﬁl
—| ] | | N E
6|7]8 6/7]8 6[7]8 6/7]8 6[7]8 6|7]s
R l b HJR = s
—— M~ 7 Fﬂ N
BbIXO[, 2 BbIXO[, 2 Boxog2  *Uny ¢ Un 0 BbIXOZ] 2
. oy
BbIXOA, 2 S
BbIX0OA 2

PucyHok B.3 — Cxema noaknioyeHus K pasnuyHbiM Tunam BbixogHoro anemeHTa 2

T,°C

TPM151

Bxop x-1

Bxop x-2

Bxoa x-3

PucyHok B.4 — Cxema noakntoyeHus
Tepmonpeobpa3oBarens

conpotTunBneHus
TPM151
Bxop x-1
= Bxopa x-3

PucyHok B.6 — Cxema noakntoyeHus
aKTMBHOrO AaTyMKa C BbIXO4OM B BuAe

HanpsbkeHusa 0...50 MB unn 0...1 B
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TPM151

Bxop x-1

Bxop x-2

Bxog x-3

PucyHok B.5 — Cxema nogkntovyeHus
Tepmonapbl (TEPMO3IEKTPUYECKOro

npeobGpa3oBaTens)
TPM151
[laTumk Bxon x-1
+o—+ - + Bxop x-2
Un R
- - = Bxopn x-3

PucyHok B.7 — Cxema noakntovyeHus
aKTMBHOIo flaT4YUKa C TOKOBbIM
Bbixogom 0...50 A, 0... 20 unn 4...20 mA

(Rw=100,0 Om 0,1 %)




MpunoxeHune B. NepeyeHb nporpaMmmmpyemMbixX napamMeTpoB

MpunoxeHne

coaepXuT

lNepeyeHb

napamMmeTpoB B TabnMyHOM BMAe.
[MepeyeHb NporpaMmMmpyembiX NapamMeTpoB — MakCuMarsbHbIA YpoBeHb AocTyna (4ns
YacTHbIX MoAaMdMKauun) — npeacTasneH B Tabnuvue B.1.
Cnuncok napameTpoB: MakCUMarnbHbI YPOBEHb JOCTYNa

nporpammMmpyemMbix

(KOHpMrypaLmMOHHbIX)

Ta6bnuua B.1
JonycTumble 3Ha4YeHuUst
Uma HasBaHue Twvn CumBonbl 3HaueHue (B
Ha LIN2 KoHdurypaTope)
OBLWME NAPAMETPbI
dEv | HasBaHue npmnbopa ASCI YcraHaBnuBaet
N3roToBUTEIb
vEr Bepcusa MO ASCI YcraHaBnuBaet
N3roToBUTEIb
mod.v | Mogudurkauus npnbopa DEC dot ot 0 go 255
ind.v | BapmaHTt nugukaumm DEC _dot otr0po7
KaHanbl
0.SAU | Npynnosowm atpubyt (0. He pepaktnpyembln, HEeT OrpaHnyeHnmn
nepesa KaHanbl 3aBoackon
1. Pepaktnpyembin,
3aBoackou
2. He pepaktupyemsbin,
Monb3oBaTenbLCKUin
3. Pepaktupyembin,
[Monb3oBaTeNIbCKUi
NMpumeyaHune - 3gecb N ganee — ons BCex napameTpos, Ans
KOTOpPbIX NpuBEOEH MNepeyvyeHb BO3MOXHbLIX 3HAYEHWUW, TUN
napameTtpa — DEC dot
n.Ch | Kon-Bo kaHanos DEC dot \ |oT0 108
Kananbi \ KaHan Ne...
S.SAU | Cemadcpop DEC _dot 0,1..7 0T 0 10 255
3arpy>keHHOCTU KaHana
rEGL | Perynatop B kaHane 0. Bblkno4veH 01 .7 HeT orpaHuyeHumn
1. BknoyeH o
insP | MHcnekTop B kKaHane 0. Bblknto4veH 01 .7 HeT orpaHuyeHumn
1. BknoyeH o
Ch MpynnoBom atpnbyt |0. He pepaktupyembii, HeT orpaHu4yeHnmn
Kanana 3aBoackou
1. Pepaktnpyembin,
3aBoackou
2. He pepaktupyembinn, | 0,1 ...7
[Monb3oBaTenbCckuin
3. Pepaktupyembin,
[Monb3oBaTenbCckuin
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Mporpammbl TexHonora

pa.lp | ATpmbyTbl gocTyna 1. Tonbko no naponto HeT orpaHuyeHumn
2. YteHwne 6e3 napons
3. lNaponb He HyXeH
atlp | Npynnosown atpmbyT | 1. He pepaktupymbin, HEeT OrpaHnyeHnmn
aepesa Mporpammel 3aBoackom
TexHonora 2. Pepaktupymbin,
3aBoackou
3. He pepaktupymbin,
[Monb3oBaTenbLCKUN
4. Pepaktupymbin,
[Monb3oBaTeNbLCKUN
t.scl | MacwTtab Bpemenn B | 1. Yacbl-MUHYTbI HEeT OrpaHnyeHnmn
nporpaMmmax 2. MuHyTbI-CEKyHAbI
Str.s | cTouHuMK 3anycka | 1. CoBCTBEHHbIA HEeT orpaHuyeHumn
nporpamMmbl norvka
2. CeteBasd komaHaa
Mporpammbl TexHorsora \ NMporpamma Ne...
rnPr | PaspeweHne 3anycka | 1. Paspewuntb 0,10 ..110 | HeT orpaHN4YeHunn
nporpamMmsl 2. 3anpetuntb
Mporpammbl TexHorsora \ NMporpamma Ne... \ LWar Ne...
st.ty | Tun wara 1. OObIYHbIN War 0,1..119 HEeT orpaHuyeHumn
2. LWar c nepexogom
3. KoHeu nporpammbil
nu.Pr | Homep nporpammbl gns | 1. 1 0,1..119 HeT orpaHuyeHumn
nepexoga 2. 2
3. 3
4. 4
5.5
6. 6
7.7
8. 8
9. 9
10.10
11.11
12.12
nu.St | Homep wara ana | 1. 1 0,1..119 HeT orpaHuyeHumn
nepexoga 2. 2
3. 3
4. 4
5.5
6. 6
7.7
8. 8
9. 9
10.10
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LG.PS

Jlorka nepexoga Ha
cnegywoowunn war

1. Mo goCTux.
noporoBoro
3Ha4yeHus

2. No BpemMeHu

3. no nopor.
3Ha4veHuto A
BpeEMEHU

4. no nopor.
3HaveHuno NJTN
BpEMEHM

0,1.

119

HEeT orpaHnyYyeHnmn

Sn.PS

Ycnosue npu nepexoge
"Nno nopor. 3Ha4yeHu"

1. nepexopn ecnu
CTano MeHbLUe
nopora

2. nepexopn ecnu
ctano 6onblue
nopora

0,1.

119

HEeT orpaHnyYeHnn

in.PS

Homep Bbluucnuntens-
WUCTOYHUKA  BESIUYMHDI
Ansa nepexona

Bbl4.He Ha3Ha4veH
Bbluncnnteno Ne1
Boluncnnteno Ne2
Bbluncnnteno Ne3
Boluncnuntenos Ne4
Bbluncnnteno Ne5
Boluncnnteno Ne6
Bbluncnnteno Ne7
Boluncnnteno Ne8

OCONO RN =

0,1..

119

HEeT orpaHnyYyeHnn

SP.PS

3HavyeHne nopora Aang
nepexoga

STORED_DOT

0,1..

119

oT -9999 no 9999

t.PS

OnutenbHOCTb LWara

CLK frm

0,1..

119

ot 0 po 65535

Bxoabl

A.Mes

OrpaHundeHne goctyna

Tonbko No naponto
YUteHune 6e3 napons
[Maponb He HyxeH

HeT orpaHuyeHumn

0.Mes

'pynnosomn
nepesa Bxogpbl

aTpmbyTt

=N =o

. He pepaktupyembin,
3aBoackoun

2. Pepaktupyembin,
3aBoackoun

3. He pepaktupyembin,
[Nonb3oBaTenbcKkumn

4. Pepaktnpyemsbin,

Nonb3oBaTenbcKkumn

HEeT orpaHnyYyeHnn

Pexum koppekunun o
TemnepaTtype
cBob6ogHbIX KoHUoB TT1

1. BbIknoyeH
2. BkntoyeH

OFF

BbikntoueHa

ON

BknioyeHa
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Bxoabl \ Bxoa Ne...

in-t

Twn patyunka

ofF [aTunk OTKIO4YEH

~45 | TCM100M (Cu 100)
a=1,426

45 | TCM50M (Cu 50)
a=1,426

~385 | TCr100mM (Pt 100)
a =1,385

r391 TCIr1o0n (Pt100)
a=1,391

E L TXK (L)

E_F TXA (K)

L-501 Odatumk  =50...+50
mB

~385 | TCM50M (Pt 50)
a =1,385

~39( | TCM50M (Pt50)
a =1,391

Y428 TCM50M (Cu50)
a=1,428

cH20 Hatyunk 4...20 mA

cacg Jdatumk 0...20 MA

a5 JaTtumk 0...5 MA

ug_ ! Jdatunk 0...1 B

~YH | TCM100M (Cu100)
a=1,428

r-23 TCM rp. 23

E_h TMP (B)

E S TMM (S)

E_r TNN (R)

E_n THH (N)

E 3 XK (J)

ERI TBP (A-1)

ER°P TBP (A-2)

ER3 TBP (A-3)

E_E TMK (T)

P8 JaTuMKk nonoxeHus
PEe3NCTUBHbIN Jo
900 Om

Pz JatuMk nonoxeHus
3a0BVXKKM c
TOKOBbIM  BbIXOOM
0..20mMA

POS" [Jatunk nonoxeHusa

3aBUXKKN c
TOKOBbIM  BbIXOJOM
0..5mMA
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JaTtumkn
KOHTaKTHbIe (cyxue)

rbB 7 TCH100H (Ni 100)
a=1,617

£385 TCI500I01 (Pt 500)
a =1.385

£391 TCI50001 (Pt'500)
a =1.391

£.385 TCI1000MM
(Pt 1000) a =1.385

£391 TCI1000M
(Pt1000) a =1.391

L7 TCH1000H
(Ni 1000) a=1.617

Prell Pe3ncTmBHbIN
AaTyYnK 3a4BVXKKN A0
2,0 kOm

in.Fd | NMoctosiHHas Bpemenn | DEC dot 0,1 0...1800 [c]
undposoro uneTpa

in.FG | lNonoca undposoro | STORED DOT 0,1 0...9999 [eq. n3m.]
dunbTpa

itrL Mepuog onpoca | STORED DOT1 0,1 0,3...30 [c]
aaTyvka

in.SH | Koppekuuns "casur | STORED DOT 0,1 —999...9999
XapakTepucTukn" [eq. nam.]

in.SL | Koppekuuns "HaknoH | STORED DOT3 0,1 0.9...11
XapakTepuctTukn"

Ain.L | HwkHas rpaHuua | STORED_DOT 0,1 —999...9999
N3MEHEHNA  aKTUBHOIO [eq. nam.]
aaTyvka

Ain.H | BepxHsis rpaHmuya | STORED _DOT 0,1 —999...9999
N3MEHEHNA aKTUBHOrO [eq. nam.]
aaTtymka)

dt "pynnoBomn aTpubyT |0. He pepaktnpyemsbin, 0,1 HeT orpaHuyeHumn
Bxopa 3aBopackon
1. Pepaktnpyembin,
3aBopackon
2. He pepaktupyembin,
[Monb3oBaTesnibCckui
3. Pepaktupyembin,
[Monb3oBaTesnibCckui
Bbluucnurenu
A.CAL | OrpaHuyenne poctyna |0. Tonbko nNo naposto HeT orpaHu4yeHnmn

K Bbluucnutenam

-_

. YteHune 6e3 napons
. [laponb He HyXeH
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Bbluncnutenu \ Boluncnutens Ne...

CAL.t | ®opmyna Beluucnutens | 0. lNosTtoputernb 0,8..56 HeT orpaHuyeHumn
1. BsBeweHHas cymma
2. KBagpaTHbIi KOpeHb
3. YacTHoe
4. Makcumym
5. MuHumym
6. MegunaHna
7. CpepgHee
apugmeTnyeckoe
8. Bbluucnurenn
BINaXXHOCTU
9. Bbluucnureno
OTKITHOYEH
A.ist | NcmnxomeTpuyeckui STORED DOT3 0,8..56 o1 0.064 oo 0.14
Koa(hpuumeHT ans
pacyeTta BNaXXHOCTH
CL.Fd | lNoctosiHHas BpemeHn | DEC_dot 0,8..56 |ot0pgo 1800
umdpoBoro punbtpa
CL.FG | lNonoca ungposoro | STORED_DOT 0,8..56 |ot0pgo9999
dunbTpa
dP Kon-Bo 3HakoB nocrne | DEC_dot 0,8..56 |oTr0po3
Jec-on TOYKN Ha
NHOMKaTope
n.in.C | Kon-Bo aprymeHnToB | DEC_dot 0,8..56 or0po8
BblYMCNIUTENS
Bbiuncnutenu \ Beluncnutens Ne... \ Bxoa Ne... BbiuucnuTens
t.in. Tun aprymeHTa |0. Bxoa npmnbopa 0,1..63 HeT orpaHu4yeHnmn
Bbluncnurens
in. Homep (cumtas c 0) | DEC_dot 0,1..63 HEeT OrpaHnyeHnmn
Bxopa
SCA | BecoBon koap. pana | STORED DOT 0,1..63 o1 -100 go 1000
dopmyrbl
"B3BelleHHas cymma”
PerynsaTtopbl \ Perynsatop Ne...
db 30Ha STORED_DOT 0,1..7 0...9999 [eq. nam.]
HEYYBCTBUTENbHOCTM
rEG.t | Pexum paboTbl 0. [OBYXMNO3MLMOHHbIN CPR [BYyXNO3NLNOHHbLIN
peryndaropa (ON/OFF) (ON/OFF)
1. nMna REGL nna
OD.tP |Yto nopkntoyeHo k [0. Hwuyero 0,1..7 ot0p03
perynaropy 1. TIC
r.OD.i | Homep noakntoy. 0. MC Ne1 0,1..7 HEeT orpaHnyeHumn
MpeobpasoBaTens 1. TC Ne2
curHana
LBA | KoHTponb LBA-aBapun [0. Het koHTpons LBA 0,1..7 HeT orpaHuyeHumn

1. EcTb KOHTpOnb LBA
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PerynaTtopbl \ Perynatop Ne

... \NMO-Perynatop

Pb Monoca STORED_DOT 0,1..7 1...9999 [eq. nam.]
NPONOpPLMOHANbLEHOCTH
ti [MocTosiHHasA CLK_frm 0,1..7 0...65535
nHTerpmpoBaHus ti
td.ti | td/ti - oTHoweHwne ML k | STORED_DOT3 0,1..7 0..0.3
M
i.UPr | OrpaHnyenune STORED_DOT1 0,1..7 —100...100 [ea. n3m.]
MakKCUMyma MHTerpana
i.min | OrpaHnyeHne STORED_DOT1 0,1..7 —100...100 [ea. n3m.]
MVHUMYMa MHTerpana
P.nom | HomuHanbHas STORED _DOT1 0,1..7 —100...100 [eq. n3m.]
MOLLHOCTb
P.CLD | KoadhdpuumeHt STORED_DOT2 0,1..7 ot 0.01 po 10
MOLLHOCTHU
XONoANNbHNKA
v.SP | [lon.ckopocTb STORED_DOT 0,1..7 ot 0 go 9999
N3MEHEHNS YCTaBKM
PerynsaTtopsbl \ Perynatop Ne... \ IByxno3uumoHHbin (ON/OFF) perynsatop
HYS.C | N'nctepesuc STORED DOT 0,1..15 0...9999 [eq. n3m.]
ABYXNO3ULNOHHOIO
peryndaropa
dL.oF | Bpema 3agepxku npu | CLK_frm 0,1..15 0...200 [c]
nepexofe ¢ HEHyneBoro
YPOBHS
dL.on | Bpemsa 3agepxkm npu | CLK frm 0,1..15 0...200 [c]
nepexoge C HyneBoro
YPOBHSA
Ht.on | MuH.Bpema yaepxanuna | CLK_frm 0,1..15 0...200 [c]
Ha HEHYNEBOM YPOBHE
Ht.oF | MuH.Bpema ygepxanuna | CLK_frm 0,1..15 0...200 [c]
Ha HyNeBOM YPOBHE
Perynsatopbi\ Perynsatop Ne...\ ABTomatn4veckas Hactpomnka Perynartopa \ lNapameTpbl HacTpouku
YO YcTaBka unm | STORED_DOT 0,1..7 —-9999..9999 [en.
Ha4.3Ha4.BbIX.CUrHana n3m.]
YdoP | MakcumarbHo STORED_DOT 0,1..7 0...999 [ea. uam.]
aonyctnmoe
OTKITOHEHNE
perynupyemom
BEJTMYUNHBDI
vSP | Jonyctumas ckopoctb | STORED_DOT 0,1..7 ot 0 0o 9999

M3MEHEHNA YCTaBKU

PerynaTtopbl \ Perynatop Ne...\ ABTomatnyeckana Hactpownka Perynsaro

pa \ MapameTtpbl UM

R.el

Tun WCNONHUTENBLHOro
MeXxaHun3ma

0. 2X-NO3NLIMOHHbLIN

1.

3X-MO3UNLIMOHHbIN

0,1.

T

HET orpaHnyYyeHnn
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t.val Bpemsa nonHoro xopga | CLK frm 0,1..7 ot 1 0o 999
3x NO3ULMOHHOIO
ncn.mexaHmama

P.tol | OTknoHeHne mowHoctu | DEC_dot 0,1..7 ot 1 go 63

Ha 3-x no3 M

PerynsTtopbl \ Perynsatop Ne.

..\ ABTomaTtn4yeckas Hactpownka Perynaropa \ flonycku

dRs | OTknoHeHne BekTopa STORED DOT2 0,1..7 o1 0.01 00 0.2
dGs | OTknoHeHue ¢asbl STORED DOT2 0,1..7 ot 0.01 g0 0.5
dSKO | CpegHee STORED_DOT2 0,1..7 o1 0.01 o 0.5
KBagpaTuyHoe
OTKITOHEHNE

Perynaropbi\Perynsatop Ne... \ABTomaTtn4yeckast Hactpounka Perynatopa \OntumanbHble faHHbIe

Rsop | Bektop STORED DOT2 0,1..7 o1 0.3 g0 1.5
Gsop | ®aza STORED DOT 0,1..7 ot -180 go -80
B3 OtHoweHne nepuopa | STORED_DOTA1 0,1..7 otr1p005

konebaHun cuctembl K
MOCTOAHHOM
WHTErpnupoBaHns

Perynatopbi\Perynsatop Ne

Moaenun oobekTa

...\ABTOMaTtu4yeckas Hactpomnka Perynaropa\llapameTpbl

En OTHoLeHne T2/T1 | STORED _DOT 0,1..7 ot 1 go 300
pacyeTHOU mMoaenu
obbekTa (1.0..51.1)
Be OTHOCUTENbHOE STORED DOT 0,1..7 ot 1 0o 100
3anasgbiBaHMe Moaenm
obbekta (0.1..2.0)
MpeobpasoBaTtenu curHanos \ NMpeo6pasoBartenb curHanos Ne...
HANnd | Pexum paboTbi | 0. HopmanbHbIn 0,4 HeT orpaHuyeHumn
MpeobpasoBaTens 1. Py4Hon
CurHana
S.OD | Cemadop 3anHsTocTM (O OTkn. 0,4 HeT orpaHu4yeHnmn
rnc 1 Kanan Ne1
2 KaHan Ne2
3. KaHan Ne3
4. KaHan Ne4
5 KaHan Ne5
6 KaHan Ne6
7 KaHan Ne7
8 KaHan Ne8
Alr.t | Tanm-ayT aBapuu CLK frm 0,4 ot 0 go 600
P.Alr | ABapunHoe 3HayeHue | STORED_DOT1 0,4 ot -100 po 100
BbIXOLHOro curHana
P.rES | MakcumaneHas STORED_DOT 0,4 oT 0 go 100 [%/mMuH]
Aonyctumasi  CKOpocTb

M3MEHEHNA BbIXOOHOIO
CuUrHana
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P.Upr | OrpaHuyeHnue STORED_DOT1 0,4 oT -100 go 100 [%]
MaKCMManbHOro
3Ha4YeHUs  BbIXOAHOrO
curHana
P.min | OrpaHuyeHnue STORED_DOT1 0,4 oT -100 go 100 [%]
MUHUManbHOro
3Ha4YeHUsi  BbIXOAHOrO
curHana
F.in Homep (cumtaa ot 0) | DEC _dot 0,4 ot0p008
CeTeBOro BXoAa-
NCTOYHMKA BXOLHOrO
curHana
Cp.t | Pexum pabotbl INC 0. AHanoroBbii 0,4 HEeT OrpaHnyeHnmn
1. OwnckpeTtHbin (on/off)
Cp.tL | Tun NOrvKn npu | 0. npsmas noruka? 0,4 HeT orpaHu4yeHnmn
AUCKPETHOM pexume | 1. obpartHas noruka?
paboTbl 2. "lN"-obpasHana?
3. "U"-obpasHaa?
HYS.P | lTuctepeanc TI1C npn | STORED _DOT3 0,4 ot 0p000.5
ANCKPETHOM  pexunme
paboThl
MpeobpasoBartenu curHanoB \ [IpeobpasoBatenb curHanoB Ne... \ lnanasoH Ne...
nPC | Kon-Bo DEC_dot
MCMNOMHUTENbHbIX 0,2..6 or0po?2

mexaHusmos (M)

MpeobpasoBaTtenu curHano

B \ MpeobpasoBartensb cu

rHanoB Ne... \ [lnana3oH Ne... \
YkasaTtenb Ne... Ha nogkno4vyeHHbI BYUM

PCP.i | Ykazatenb  Ne... 0. BYVM Ne1 0,1..7 HEeT orpaHnyeHumn
noakntoyeHHoein BYUM  |1. BYUM Ne2
Bnoku ynpaBneHusi ICNONMHUTENbHLIMU MexaHuamamu \ BYUM Ne...
S.MD | Cemacop  3aHsToctu | 0. [1C Ne1 0,2 HEeT orpaHnyeHumn
BYM 1. MNC Ne2
2. CBobopgeH
PCP | HmwxHun nopor | STORED_DOT3 0,2 or0pgo1
pabouero curHana
BYUM
SE.P | Tun wucnonHuteneHoro |0. WM oTkno4veH 0,2 HeT orpaHuyeHumn
MexaHn3ma 1. 2-no3uynoHHbI M
2. 3-no3vumoHHbIn M
db.F | 3oHa STORED_DOT2 0,2 ot 0.05 po 10
HEeYyBCTBUTENBHOCTH

ansa 3agsuxek (%)
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dLP Hanuune gatduka | 0. Het 0,2 HEeT orpaHnyYyeHnmn
NONOXEeHNA 3a0BUXKN 1. EcTb

t.DP | Tun noakntoyenus |0. Bxog npmubopa 0,2 HEeT orpaHnyYyeHnmn
AaTymKa NnosoXxeHns

i.DP | Homep Bxogma (ot 0) |DEC_dot 0,2 or0po7
AaTymka nonoXxeHns

t.StP | MuH. Bpems octaHoBku |[CLK frm 0,2 HeT orpaHuyeHumn
3a4BVXKKN

tP.L | MwuH. Bpems pabotbl |ISTORED DOT1 0,2 ot 0.1 no 10
3a4BVXKN

tP.H |lMonHoe Bpems xoga |[CLK frm 0,2 HEeT OrpaHnyeHnmn
3a4BVXKN

tFP Bpewms Bbibopkm nodpta (STORED DOT1 0,2 ot 0.1 no 10
3a4BVXKKN

LSP | cxogHoe nonoxenne (STORED DOTA1 0,2 o1 0 oo 100

3aaBWXKM B %

Bnoku ynpaBneHusa ucnonHutenbHbiMu mexaHmamamm \ BYUM Ne... \ Ccbinka Ne...

BbIX.2JIEMEHT

Ha

OoP Ccbinka Ne... Ha 0. He 3apgencTBoBaH 0,1..3 HET orpaHnyYyeHnn
BbIX.3JIEMEHT 1. BbixogH.anemeHT Ne1
2. BbixogH.anemeHT N2
BbixogHble 3neMeHTblI
pa.OE | OrpaHnyeHne poctyna 0. Tonbko No naposnto HeT orpaHuyYeHumn
K napametpam (1. YteHune 6e3 napons
BbixogHbix anemeHToB 2. [Maponb He HyXeH
At.OE | 'pynnosou aTpubyt 0. He pepaktnpymbin, HeT orpaHuyeHumn
aepesa BbIXOHbIX 3aBoackon
3NeMeHTOB 1. Pepaktupymbin,
3aBopackon
2. He pepaktupymbin,
lNonb3oBaTenbcKkum
3. Pepaktupymbin,
lNonb3oBaTenbcKkum

BbixogHble anemeHTb! \ BbixogHon anemeHT Neo...
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S.OE | Cemadop  3aHdatoctu 1. BYUM Ne1 0,1 HEeT orpaHnyeHumn
B3 2. BYWM Ne2
3. PeructpaTtopNe1
4. PeructpatopNe2
5. PeructpatopNe3
6. PeructpatopNe4
7. PeructpatopNe5
8. PernctpatopNe6
9. PeructpatopNe7
10.PernctpatopNe8
11.KntouNe1(1..8)
12.Knto4Ne2(1..8)
13.KntouNe3(1..8)
14.KntouNe4(1..8)
15.KntouNe5(1..8)
16. KntouNe6(1..8)
17.KnouNe7(1..8)
18.KrtouNe8(1..8)
19.Pene aBapun
20. OTKn.
Pou Twun BbIxoaHoro (0. AHarnorosbIn 0,1 HEeT orpaHnyYyeHnn
anemMeHTa 1. OwnckpeTtHbin (on/off)
tHP Mepuog WWNM- |CLK_frm 0,1 ot 1 oo 81|c]
UMNynbCOB npu
perynmpoBaHum
t.L MwuHuMmanbHasa STORED_DOT3 0,1 ot 0.05 go 0.5 [c]
ANMTENBbHOCTb
nmnynscos npu LWWM-
perynmpoBaHum

YcTtaBku \ YctaBku B nporpamme Ne...

\ YcTaBka Ha ware Ne...

\ YctaBku npu NBC Ne...

or.SP | Hannune koppekuun 0. ycTaBka 6e3 0,1..239 | HeT orpaHn4eHun
yCTaBKU KOppeKLmm
1. yctaBka+rpadumk1i
2. ycTaBka+rpaduk2
LF.LU | Ckopoctb uameHeHnusi |STORED DOT 0,1..239 |0...9999 [ea.
yCTaBKu N3M./MUH]
P. SP | Tun ycTtaBku 0. 3HadveHwue VAL 3HayeHne
1. MowHocTb PO MowHocTb
b.CH.L | HmxHaa rpaHuua |(STORED_DOT 0,1..239 |-9999...9999 [en.
3aJaHnNA yCTaBKU n3m.]
b.CH.H | BepxHss rpaHvnya |[STORED _DOT 0,1..239 |-9999...9999 [eq.
3aJaHnNA yCTaBKU n3m.]
SP.LU | 3Ha4yeHune ycTaBku STORED_DOT 0,1..239 |-9999...9999 [en.
n3m.]

MucnekTopbl \ UHcnekTop Ne...

\ B nporpamme No...

\ Ha ware No...
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E.USE | Ucnonb3oBaHune 0,2..1918 | HeT orpaHn4eHumn
0. He ncnonbayetca
WMHCMeKTopa Ha AaHHOM
1. WcnonbayeTca
ware
LG.tY | Tun nornkn Ha gaHHom [1. O6paTHasa noruka 0,2..1918 | HeT orpaHn4eHui
ware 2. lNpamas norvka
3. [l-o6pasHas
4. U-obpasHas
rE.Pt | Touka oTcyeTa noporoB | 1. OTHOCUT. yCTaBKu 0,2..1918 | HeT orpaHn4eHui
NHCNeKTopa 2. abcon. noporu

MHcnekTopbl \ UHcnekTop Ne...\ B nporpamme Ne... \ Ha ware Ne... \ NMopor Ne...

A.ij | Mopor Ne... | STORED DOT | 0,1..1919 | o1 -999 o 9999
MHcnekTopbl \ UHcnekTop Ne... \ BrnokupoBku cpabaTtbiBaHMA MHcnekTopa \ BrnokupoBka
No...
BL.St | bnokupoBka 0. HeT BNOKMPOBKM 0,1..23 HeT orpaHu4yeHnmn
cpabaTtbiBaHNA 1. no BpemeHu
2. NO OOCTWX. yCTaBKu
3. 1Mo BpeMeHu unm
ycTaBKke
BL.t | Bpems 6nokmpoBku CLK frm 0,1..23 |otr1 100900
Perncrtparopsbl \ Peructpartop Ne...
Ao.L | HmxHaa rpaHuua |(STORED_DOT 0,1..7 oT -999 no 9999
AnanasoHa
perncTpaumm
Ao.H | BepxHsas rpanvya |[STORED DOT 0,1..7 oT -999 go 9999
AnanasoHa
perncrpaumm
Er.St | CoctosHne npu aBapumn | 0. BbikntoyeH 0,1..7 HeT orpaHuyeHumn
1. BknoyeH
OP.i | Homep BbIxogHoro 0. He 3apencTBoBaH 0,1..7 HeT orpaHuyeHumn
anemMeHTa 1. BbIXOOH.3neMeHT
Ne1
2. BbixogH.anemeHT
No2
MpuHATHE pelueHnsa 06 aBapum
pa.pr | ATpubyTbl gocTtyna 0. Tonbko no naporsnto HET orpaHnyYeHnn
1. YteHue 6e3 napons
2. [Naponb He HyxeH
at.pr | 'pynnoson aTpubyT 0. He pepaktnpyemsbin, HeT orpaHuyYeHumn

3aBopackon
. Pepaktupyembin,
3aBopackon
2. He pepaktupyembin,
lNonb3oBaTenbcKkum
3. Pepaktupyembin,
lNonb3oBaTenbcKkum

—

MpuHaTKe pew-a 06 aBapum \ Jlornka pew.B nporpamme Ne

... \ Pew.Ha ware No...
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log.a | Pew.Ha ware Ne... 0. WIin 0,1..119 | HeT orpaHn4eHun
1. U
Bnoku LBA-aBapus \ Napametpbl LBA-aBapum No...
d.LBA | MuHnmansHo 0,1 ot 1 0o 9999
Heobxoanmoe _ |STORED DOT
N3MeHeHne BXOAHOM
BEJIMYUHDI
t.LBA | Bpema koHTpona LBA- CLK_frm 0,1 ot 1 no 600
aBapuu
Mpacmkun
pa.gr | ATpubyTbl poctyna 0. Tonbko No napoJsio HET orpaHnyYeHnn
aepeBa rpadomMkoB 1. YteHue 6e3 napons
2. [Naponb He HyxeH
Mpadomkn \ Npaduk Ne...
Ch.At | 'pynnoson aTpmbyT 0. He pepaktnpyemsbin, 0,10 HeT orpaHuyeHumn
3aBopackon
1. Pepaktupyembin,
3aBopackon
2. He pepaktupyembin,
Monb3oBaTtenbcknn
3. Pepaktupyembin,
[Monb3oBaTenscknn
Node |4ucno yanoBbix ToYek DEC_dot 0,10 ot 0p0010
rpacpuka
Mpachmkm \ N'paduk Ne... \ Touka Ne...
absc | X-BxogHas BenuunHa STORED DOT 0,1..19 oT -999 no 9999
ordn | Y-KoppekTupytoLlee STORED_DOT 0,1..19 oT -16383 oo 16383
3Ha4yeHue
Bxoabl rpadmkoB
pa.a2 | ATpubyTbl goctyna 0. Tonbko No napornto HeT orpaHuyeHumn
1. YrteHune 6e3 napons
2. [Nlaponb He HyXeH
at.a2 | pynnosown aTpudyT 0. He pepaktupyembin, HET orpaHnyYyeHnn
3aBoackou
1. Pepaktupyembin,
3aBoackou
2. He pepaktupyembin,
Monb3oBaTenbcknn
3. Pepaktupyembin,
Monb3oBaTenbcknn

Bxopabl rpadmkoB \ Bxoa rpadmka Ne...

176




in.Gr

Bxoa rpadpuka Ne...

He nogkntoveH
Bbluncnntenb Ne1
Bbluncnutenb Ne2
Bbluncnuntenb Ne3
Bbluncnutens Ne4
Bbluncnuntenb Ne5
Bbluncnutenb Ne6
Bbluncnuntenb Ne7
Bbluncnuntenb Ne8
Bpems wara

CoNoOaRrwOdD =0

0,1

HEeT orpaHnyYyeHnmn

leHepaTOpbI

pa.ge

ATpnbyTbl gocTyna

Tonbko MO Nnaponto
YUteHne 6e3 napons
[Maponb He HyXeH

HeT orpaHuyeHumn

at.ge

"pynnoBon aTpmbyT

SN =0

He pepaktupyembin,
3aBoackoun

. Pepaktnpyembin,
3aBoackoun

He pepaktupyembin,
[Nonb3oBaTenbcKumn
3. Pepaktupyembin,
[Nonb3oBaTenbcKumn

—

N

HET orpaHn4YeHnmn

leHepaTopbl \ TeHepaTop Ne...\ ®a3a Ne...

dur

| dasa Ne...

CLK_frm

[0,1..27

| oT 1 no 8191

[depeBo knro4yen

n.KEY

Kon-Bo wucnonb3yembix
KNoyen

DEC_dot

or0po8

AKEY

lNpaBa nocTtyna K
AEepEBY Kro4en

Tonbko No naposnto
UTteHne 6e3 napons
[Maponb He HyXeH

HET orpaHnyYyeHnn

0.KEY

"pynnosomn aTpubyT

aepeBa

He pepaktupyembin,

3aBopackon

1. Pepaktupyembin,
3aBopackon

. He pepaktupyembin,
lNonb3oBaTenbcKkum

3. Pepaktupyembin,

lNonb3oBaTenbcKkum

HeT orpaHuyYeHumn

HepeBo knroyen \ Ceasm knoven ¢ BA \ Homep B, 3aHATOrO K

no4yom Ne...

n.rEL

Homep B3,
kntovyom Ne...

3aHATOIo

1. OTKnNoYeH
2. B3 Ne1
3. B3 Ne2

0,1..7

HEeT orpaHnyYeHnmn

HepeBo knroyen \

CBA3u reHepaTopoB ¢ knro4vamu \ Knroy Ne...

S.KEY

Cemadhop
NPYHAANEXHOCTU
00beKTy

DEC_dot

0,120 .. 840

HEeT orpaHnyYeHnmn
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HepeBo knto4yen \ CBsA3Kn reHepaTopoB ¢ knto4vamm \ Kntou Ne... \ FeH-p B nporpamme Ne... \

eH-p Ha ware Ne...

n.Gen [eH-p Ha ware Ne... 0. eHepaTop Ne1 0,1..959 HEeT orpaHnyeHumn
1. leHepaTop Ne2
2. ['eHepaTop Ne3
3. leHepaTop Ned
4. [eHepaTop Ne5
5. leHepaTop Ne6
6. [eHepaTop Ne7
7. [eHepaTop Ne8
8. [eHepaTop N9
9. leHepaTop Ne10
10.MeHepaTop Ne11
11.leHepaTop Ne12
12.T'eHepaTop Ne13
13.eHepaTop Ne14
14.CurHan "1'
15.CurHan '0'
CnyxebOHble napameTpbl
pa.d5 | ATpubyTbl gocTyna 0. Tonbko No napornto HeT orpaHuyeHumn
1. YrteHune 6e3 napons
2. [Nlaponb He HyXeH
at.d5 | 'pynnosown aTpudyT 0. He pepaktupyembin, HET orpaHnyYyeHnn
3aBoackou
1. Pepaktupyembin,
3aBoackoun
2. He pepaktupyembin,
Monb3oBaTenbCcknn
3. Pepaktupyembin,
lMonb3oBaTenbCKNn
doG | KonmyectBo  cbpocos [DEC_dot 0...9999
no watchdog
220 KonunyectBo DEC _dot 0...9999
OTKIMOYEHUN NUTaHUs
rES | Obwee konunyectso [DEC_dot 0...9999
cbpocoB
r.SrC | lMNpunumHa nocnepgHero 0. Py4Hou (BHELWHWUN) HEeT orpaHuyeHnin
nepecbpoca nepesanyck
1. lMponano nutaHue
2. CaMonpomn3BOSbHbIN
watchdog
Pr.rE | 3anomuHanmne Homepa 0. Ycr. MpNe1 LLNe1 HET orpaHnyYyeHnn
nporpamMmmbl/iara 1. 3anoMHUTL HomMep
Mp/LWU
BnokupoBKU 1 nepekn4YeHne pexxmumoB
pa.b2 | ATpubyTtbl goctyna 0. Tonbko no naporsnto HET orpaHnyYyeHnn

1. YteHue 6e3 napons

2. [Naponb He HyxeH
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at.b2

"pynnoBon aTpnbyT

He pepaktupyembin,
3aBoackoun
Pepaktupyemsbin,
3aBoackoun

He pepaktupyembin,
[Nonb3oBaTenbcKumn
Pepaktupyemsbin,
Nonb3oBaTenbcKumn

HEeT orpaHnyYyeHnn

bL.ru

Py4Hoe ynpasrieHue

PaspelueHo

MOLLHOCTbIO

3anpeuleHo

HEeT orpaHnyYeHnmn

bl.au

3anyck
npubopa

nporpamm

PaspewnTb
3anpeTtuTtb

HEeT orpaHnyYeHnmn

cn.Pr

OTkyna paspeLueH
3anyck nporpamm

= Ol OO

N

C nepeaHen KHorMKn
Cc nepegHen n c
BHELLIHUX KHOMOK
TONbKO C BHELLHNX
KHOMOK

HET orpaHnyYyeHnn

al.re

Homep B3, Ha koTopbIN
nogaeTtcss  aBapUWHbIN
curHan

He 3apencTBoBaH
BbixoaH.anemeHT Ne1
BbixoaH.anemeHT N2

HeT orpaHuyeHumn

ind.S

Kona BMONMOCTU
napameTpoB

0

1.
2.
D

EC dot

otr1p003

Pea

KUnda Ha nponagaHve nutaHusA

pa.c3

ATpubyThl AocTyna

0.

Tonbko No naposnto
UTteHne 6e3 napons
[Maponb He HyXeH

HEeT orpaHnyYeHnn

at.c3

MpynnoBon aTpnbyT

1.
2.
0

—

He pepaktupyembin,
3aBopackon
Penaktupyembin,
3aBopackon

He pepaktupyembin,
lNonb3oBaTenbckum
Penaktupyembin,
lNonb3oBaTenbcKkum

HeT orpaHuyeHumn

behv

NoBeneHue nocne
BOCCTaHOBI. NUTaHUSA

BosBpart B TOT Xe
PEXNUM

Crapt lNp1 War1
Mepexoa B "Cton"
lMepexopn B "ABapusa”

HeT orpaHuyeHumn
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MpunoxeHune I'. HekoTopble TUNbI NePBUYHbIX
npeobpa3oBaTeneun

MpunoxeHne coOepXWUT onucaHve [BYX BWOOB NepBMYHbIX NpeobpasoBatenen —
Tepmornpeobpa3oBaTtenen COMNpPOTMBMEHUS W TepMO3nekTpudecknx npeobpasoBaTenen
(Tepmonap).

.1 TepmonpeoGpa3oBaTenu CONpoOTUBIIEHUA

TepmonpeobpasoBaTenn CONPOTUBAEHNA NPUMEHSIOTCA ANs U3MEPEHUs TemnepaTypbl
OKpyXXaloLen cpegbl B MeCTe YCTaHOBKM AaTuvka. [lpuvHUMn OEencTBMA Takmx AaTyMKOB
OCHOBaH Ha CyLLEeCTBOBaHMM y psfaa MeTannoB BOCNPON3BOANMON N CTabuibHON 3aBUCUMOCTH
aKTMBHOIO CONPOTUBIEHMS OT TeMmnepaTypbl. B kayectBe matepuana gns uasrotosnexus TC B
NPOMBILLIIEHHOCTM 4allle BCero ucnonb3yeTcd cneuuanbHo obpaboTaHHas mMegHas (ons
patdmnkoB TCM) unu nnatnHosaga (ansa gatyukos TCI1) npoBoroka.

BoixogHble napameTtpol TC  onpegensitotca  UX  HOMWMHAmNbHbIMW  CTATUYECKUMM
xapaktepuctnkamm, cranHgaptudosaHHoiMm TOCT P 50353-92. OcCHOBHbIMM napameTpamu
HCX aBnatoTcs: HavyanbHoe conpoTtueneHne gatyunka RO, namepeHHoe npu temnepatype 0 °C,
N TemnepaTtypHbin kKoaddpuumeHT conpoTtusneHus Wigy, onpegensieMbli Kak OTHOLLEeHWe
COMPOTUBNEHUA AdaTyuka, uamepeHHoro npu Ttemnepatype 100 °C, K ero conpoTUBAEHUIO,
namepeHHomy npm 0 °C. B cBasu ¢ Tem, 4to HCX TepmonpeobpasoBaTenen cConpoTUBNEHUS —
dyHKUMN HenuHerHble (ana TCM B obnactu oTpuuatenbHbix Temnepatyp, a ana TCIl1 Bo Bcem
AnanasoHe), B npubope npenycMOTpeHbl CpeacTBa Ans NMHeapu3aLnmm nokasaHun.

Bo n3bexaHue BANAHUS CONPOTUBNEHUN TPM151
COEOVHUTENBHbIX npoBoaOB Ha

pesynbTaTtbl U3MEPEHUA TemnepaTypbl, 19
nogknioveHve  pgartdmka K npubopy ¢

cneayet npov3BoAnTb no R \ 10
TpexnpoBogHou cxeme. [pn Takon cxeme t

K ogHoMmy u3 BbiBogoB TC noakntovatoTes 11
OAHOBPEMEHHO aBa npoBoaa,

coeavHsaWMX €ero ¢ npubopom, a K

APyromMy BbIBOAY - TpeTun PucyHok I'.1 — NMoaknioueHue TC no
COeauHUTENbHbIA NPOoBOA4 (CM. PUCYHOK TPeXnpOBOAHON Cxeme
r.1).

[ns NONHOM KOMNEHcaunn BIUSIHUS COEAMHUTENbHbLIX MNPOBOAOB Ha pe3ynbTaTtbl
n3mepeHun Heobxoaumo, 4YTobbl MX CONPOTUBMEHUS ObiNM paBHbl ApPYr Apyry (BOCTaTO4HO
MCcnonb3oBaTbh OAMHAKOBLIE MPOBOAA PABHOW ASMHbI).

B HekoTOpbIX cnyyasix BO3HWKaeT HeobxoaumocTb nogknodeHna TC He no
TPExXnNpoBO4HOM, a MO [BYXNPOBOLHOW CXeMe, Hanpumep C Uenbk MCMNOMb30BaHUA YxXe
MMELMXCA Ha OObEeKTe INUHUMA CBA3W. Takasd cxema COeAMHEHUSsI TakkKe MOXeT ObITb
peanun3oBaHa, HO Npu yCnoBumn o06s3aTenbHOro BbINONHEHUA paboT no Mpunoxexuto I,

.2 TepmoanekTpuyeckme npeobpasoBatenu (Tepmonapbl)

TepmoanekTpuyeckue npeobpasosatenu (tepmonapbl) TIM  Tak  Xe, Kak #
TepmornpeobpasoBaTenn COMPOTUBIIEHUS, MPUMEHSIOTCA AN U3MEpPeHus TemnepaTypsbl.
MpuHUMN OencTBus Tepmonap OCHoBaH Ha adydpekTe 3eebeka, B COOTBETCTBUM C KOTOPbIM
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HarpeBaHWe TOYKM CcoeduMHEHWd [OBYX pPas3HOPOAHbIX MNPOBOAHWKOB  Bbi3blBAeT Ha
NPOTUBOMNOJSIOXHbBIX KOHLIAX 9TOW LienNn BO3HUKHOBEHME 3NEKTPoABMXKYLLEN cunbl — TepMmoIC.
BennunHa tepmo3[C unsHayanbHO onpenensieTcs XMMUYECKMM COCTaBOM MPOBOOHMKOB W,
Kpome 3Toro, 3aBMCUT OT TeMnepaTypbl Harpesa.

HCX Tepmonap pasnuyHbiX  TUMNOB TPM151
ctaHgapTtusoBaHbl [OCT P 8.585-2001.
Tak Kak xapakTepuCTUKu Bcex Tepmonap paﬁoqn@ 9
B TOW WAM WHOW CTeneHu SBNSATCS Criau
HEMNVHENHbIMU  PYHKUMSAMK, B npubope 110
npegycMOTPEHbI cpencrtea ans
NMHeapu3aumm nokasaHui. Touka — 11
COeaVHEHMNsT Pa3HOPOOHbIX MPOBOAHUKOB

Ha3blBaeTCcs paboymm crnaem AaT4uK TEMNEpaTypol
TepMonapbl, a UX KOHLbl — CBOBOAHBIMU CBOGOAHBIX KOHLIOB
KOHUaMM  UnNn  MHOrga  «XOJ04HbIM PucyHok .2 — NoagknroyeHne Tepmonapbl
cnaemy.

Pabouunn cnan Tepmonapbl pacrnonaraeTcs B MeCTe, BbIOpaHHOM Anst KOHTpons
TemnepaTypbl, a CBOBOOAHbIE KOHLbl MOAKMYAKTCA K u3MepuTenbHoMy npubopy. Ecnu
nogkrnoyeHme cBobOOAHbLIX KOHLIOB HENMOCPEeACTBEHHO K KOHTakTam npubopa TPM151 He
npeacTaBnseTcss BO3MOXHbIM (Hanpumep, u3-3a WX yganeHHocTW Apyr OoT gpyra), TO
coeguHeHMe Tepmonapbl €  npubopoM  Heo6XOAMMO  BLIMOMHATL  MNPU  MOMOLLM
KOMMEHCAUNOHHbIX  TEPMOJNEKTPOOHbIX MNpOBOAOB UNu  kabenen, c obs3aTenbHbIM
cobniogeHnemMm MNOnsAPHOCTU UX BKAOYEHUSA. HeobGxoauMoCTb NMPUMEHEHUSI TakuMx MPOBOAOB
obycnoBneHa Tem, 4to 3 C Tepmonapbl 3aBUCUT HE TOSbKO OT TeMnepaTtypbl pabo4yero cnas,
HO 1 OT TemnepaTypbl ee CBOBOAHbIX KOHLOB, BENMYMHY KOTOPOW KOHTPONMPYET cneuunanbHbli
AaTyYMK, pacnonoXeHHbin B npubope. [Npn 3TOM MCNonb3oBaHME TEPMOINEKTPOAHbIX kKabenen
No3BONSET YBENUYUTL ASIMHY NPOBOAHMKOB TEPMONapbl U «nepeHecTu» ee cBOBOAHbIE KOHLbI
K KneMMHuKyY npmbopa TPM151.

Mpumep cxembl nogkntodeHus T k Bxogy 1 npubopa npeactaBneH Ha pucyHke IM.2.

BHUMAHUE! [na pa6otbl ¢ npubopom MOryT ObiTb MCNOMb30BaHbl TOMBKO Tepmonapbl C
N30MMPOBaHHBLIMU N HE3a3eMITEHHBbIMM PabovmMuM cnasiMu, Tak Kak oTpuuaTenbHble BbIBOAbI NX
cBOOOAHbIX KOHLOB 06beAnHeEHbI Mexay cobon Ha Bxoae B npubop TPM151.

181



Mpunoxenne [O. [lloaknio4vyeHne TepmMmonpeobpasoBartenen
CONpOTUBIIEHUSA NO ABYXNPOBOAHOWN CXeMe

MpunoxeHne cooepXnT onucaHne u NpuMepbl NOLKYEHNS TepMonpeobpasoBaTenemn
COMPOTUBIEHNSA NO ABYXNPOBOAHOM CXEME.

a1 Kak ykasbiBanocb paHee, TMNpUMEHsieMble B  KadecTBe  [aT4yMKOB
TepmonpeobpasoBaTenn CONpPOTUBIIEHNA OOIMKHbI COeAMHATLCA ¢ BXxogamn npnbopa TPM151
Nno TPExXnpPoBOLHOM CXeMe, UCMONb30BaHNE KOTOPOW HENTpanuayeT BAUSHUE COMPOTMBEHUS
COeANHNTENbBHbIX NPOBOAOB Ha pe3ynbTaTthl MdaMepeHns. OgHaKO B TEXHUYECKN 0BOCHOBAHHbIX
cnyyasx (Hanpumep, Korga yctaHoBka npubopa npon3BoauTcsa Ha obbekTax, 060pyaoBaHHbIX
paHee NPONOXEHHbIMN MOHTaXXHbIMU Tpaccamun) Takoe CoeanHEHNE MOXET ObITb BbIMOSIHEHO U
no ABYXMNPOBOLAHOW CXeMe.

Mpn wncnonb3oBaHUM [BYXNPOBOAHOM CXEMbl criegyeT MOMHUTb, YTO MNOKasaHus
npubopa B HEKOTOPOM cTeneHn OyayT 3aBuceTb OT WU3MEHEHUA TemnepaTypbl cpeabl,
OKPY>KaloLLEN NIMHUIO CBA3N «4aTYNK—NPUGOop».

Mpumep nogknoyeHnst TepmonpeobpasoBaTenia CONPOTMBAEHNS K KOHTakTaMm «Bxog 1»
npuseneH Ha pucyHke 1.1.

Mpn ncnonb3oBaHMM OBYXNPOBOAHOW CXEMbl Nepen Hayanom aKcnnyatauuu npubopa
Heo6Xxo4MMO BbINONMHUTL AENCTBUS, YKa3aHHble B n.n. [.2...[1.8.

0.2 T[lpousBectn noakmMwYeHWe  JatyMka No  AOBYXMPOBOOHOW — cCXeme K
COOTBETCTBYHLEMY Bxoay npubopa, aHanmorMyHo TOMY, Kak 3TO yKasaHO B npumepe Ha
pucyHke [.1.

[0.3 Tllogknountb K §NUHUM CBA3UM  «AATYUK—
npubop» (K NPOTMBOMOMOXHbLIM OT Npubopa KoHuaM
nMHWM)  BMECTO  TepmonpeobpasoBatens  MarasuH
conpotuBnenusa Ttuna P4831 (unn nogobHbin emy C 9110 11
Knaccom To4HoCTU He Xyxe 0,05).

[.4 YcTaHOBUTbL Ha MarasuHe 3HadeHue, paBHOe

COMNPOTUBNEHNIO TepmonpeobpasoBartens npwm
Temnepatype 0 °C (50,000 wnm 100,000 Om B
3aBUCMMOCTM OT TUMa NPUMEHSAEMOro AaTyunka).
0.5 MogaTb nuTaHmMe Ha Npubop U Ha COOTBETCTBYHOLLEM
KaHane no nokKasaHusaMm nHankaTopa L1
3amKkcnpoBaTb BESNIMYNHY OTKIOHEHUS TemnepaTypbl OT
3Ha4veHus 0,0 °C.

TPM151

t°C
PucyHok 1.1 — NogkntoyeHne TC
no ABYXNpPOBOAHON CXeMe KO
Bxoay 1
[MonyyeHHoOe OTKMOHeHWe Bcerga [AOMKHO MMETb MONOXUTENbHOE 3HaveHue, a
Benu4yMHa ero byaeT 3aBMCceTb OT CONPOTUBNEHNUS NMNHUM CBA3U «AaTYNK—NPUOOp».
[.6 YctaHoBUTb AN AaHHOro gatyuka napametpom Casur xapakrtepuctuku in.SH
KO3 PUUMEHT KOPPEKLUUKN, paBHbIN 3HAYEHUIO, 3a(PUKCMPOBAHHOMY NPU BbINOSHEHUN paboT no
n. .5 (otknoHeHue nokasanun LIN1 ot 0,0 °C), HO B3ATOMY C NPOTMBOMNOJSIOXHbLIM 3HAKOM, T. €.
CO 3HAKOM «MUHYC.

Mpumep. lMocne nogknioveHuss K BXOAy BTOPOro kaHana TepmonpeobpasoBaTens
COMPOTUBIIEHMST NO OBYXMPOBOAHOW CXemMe W BbINOfNHeHus paboT no n. 0.5 Ha
nHgukatope UW1 3adwukcupoBaHbl nokasaHusa 12,6 °C. [Ona komneHcauum
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COMPOTUBNEHUS TJMHUN CBSA3W 3HaAYeHWe nporpamMmmuvpyemMoro napametpa in.SH
AaTymnKa TpeTbero KaHana cnegyeT yCTaHoBUTb paBHbiM —012,6.

0.7 TMpoBepuTb NpaBUNbHOCTb 3aJaHUA KOppeKuun, A Yero, He Uu3MeHsas
COMpPOTUBNEHMA Ha MarasuHe, nepesectn npubop B pexmnm PABOTA n ybeamtbcs, 4TO
nokasaHMs Ha COOTBETCTBYKLIEM KaHane uHaukaTopa L1 paeHbl 0 °C (c aGcontoTHOM
norpeLHocTbio He xyxe 0,2 °C).

0.8 Otkniounte nuTaHne npubopa. OTCOEAMHUTL NUHWUIO CBA3U «AaT4MK—Npubop» oT
MarasuHa conpoTUBMEHNS U MOAKIOYUTL ee K TepmonpeobpasoBaTternto.

0.9 Ecnn ko BTOpoMy Bxogy npubopa Takke HeobxoaMmo noacoeauvHUTb
TepmornpeobpasoBaTenb COMNPOTUBMNEHUS MO OBYXNPOBOOHOW cxeme, criedyeT BbIMOMHUTb
nocnegoBaTenbHOCTb Agencteur no n.n. [.2-[1.8 ana sxona 2.
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MpunoxeHune E. UudpoBasa dunbTpaumsa n Koppekums namepeHum
MpunoxeHne cogepXut onncaHme YHKUMOHUPOBAHUS, OCOBEHHOCTM U XapaKTEPUCTUKN

UMdpoBOM PUNbTPALUN U KOPPEKLMN N3MEPEHUN.

E.1 UudpoBas hunbTpaumna namepeHmmn

E.1.1 Ona ocnabneHusa BAUAHUA BHELUHUX
UMNYMbCHbIX ~ MOMEX  Ha  3KCMnfyaTauWOHHble
XapakTepuctukm npmbopa B nporpammy ero paboTbl
BBedeHa UuudpoBas dunbTpauma pesynbTaToB
N3MEpPEHNI.

dunbTpauusa ocCyLLEeCTBASETCA He3aBUCUMMO
ansa kaxgoro Bxoga v nposoantca B ABa aTana.

= ﬁ KoHdHrypauma TPM151 (MMA He 3aaaH0)
=L NaparmeTpe! npropa
= [ Bxoaw
+ El Bxog M21
=-[®] Breoa mez
ABC MOCTOAHHAA BREMEHM WKbposoro duneTpa 0 Fd
AEC Monoca umpposoro pUeTpa in.FG

E.1.2 Ha nepBom 3Tane dunbTpaumm n3 TeKyLUX MU3MEPEHUN BXOOHbIX MapameTpoB
OTPUNBTPOBLIBAIOTCA 3HAYEHUA, UMEIOLLNE ABHO BblpaXeHHble «NpoBarnbl» U «BbIBPOCHI».

Ans atoro B npuGope BbIMUCHSETCH Tgaur

pa3HOCTb Mexay pesynbTatamum WU3MepeHui
BXOOHOW BENIMYUHbBI, BbIMOMHEHHbLIX B ABYX
nocrnegHuxX LMKnax onpoca, U CpaBHMBAETCH C
3aJaHHbIM 3HayYeHneM, HasbiBaeMbiM [lonocon
dunbTpa. Ecnu  BblMUCNEHHAst  pa3HOCTb
npesblaeT 3aaHHbIN npegen, TO
npon3BoaMTCA MOBTOpPHOE u3MepeHne. B
crnyyae nomexu, 3TOT akT noaTBepaAnTCs
NOBTOPHbIM N3MepEHNEM, n NOXHoe
N3MepeHne aHHynupyeTtcs. Takon anroputm
no3BosnisieT 3awmTuTb NpMbop OT BO3LENCTBUSA
€0VHUYHBIX UMMYSbCHBIX U KOMMYTaUWUOHHbIX
nomMex, BO3HMKAKOLWMX Ha MNpOU3BOACTBE MNpw
paboTte cunosoro o6opygoBaHus.

Monoca unbTpa 3agaeTcs B egmMHULax T
n3MepsieMoit BenuuMHbl napametpom in.FG "™
ana kaxgoro Bxopa.

Cnepyet wumeTb B Buay, 4TO 4Yem
oonbwe 3HaveHne [lonocbl duNbTpa, TEM
nyJwe nomMexosaluLeHHOCTb
N3MEpPUTENBLHOIO KaHana, HO npu 3ToM (K3-3a
BO3MOXHbIX MOBTOPHbLIX W3MEPEHUN) XyXe
peakunsi npubopa Ha ObICTpoe dhakTnyeckoe
n3MeHeHne BXOoAHOro napametpa. [loaTomy, Tuam
npu 3agaHun [lonocbl dunbTpa, cnegyet
y4nTbIBaTb MaKCUMarnbHYyH0 CKOPOCTb
N3MEHEHNSA KOHTPONMMPYEMOW BEMWYMHBbI, a
TaKkKe YCTaHOBMEHHYK Ans AaHHoro [atyvka
nepuoanyHocTb onpoca. [pu HeobxoammocTn

Tuam |

|

a) KOHTpoAupyemas Temneparypa

0) GMNbLTPbLI OTKNIOYEHDI

A

3alaHHOe _
3HayeHve in.FG

B) BK/O4YeH ¢unbTp in.FG

r) BknoveHbl ¢punbTpsbl in.FG u in.Fd

AaHHbIA  (punbTp  MOXeT ObiTb  OTKIIOYEH PucyHok E.1 — BpeMeHHble avarpambi

YCTAHOBKOM HYNEeBOro 3HayeHus napametpa
in.FG.
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E.1.3 Ha BTOpoM aTane dunbTpaumm oCyLLECTBSETCA CriaxmnsaHue (aemndupoBaHue)
CuUrHana c uernbi YCTPaHEeHUs LLYMOBbIX COCTaBMSOLLNX.

OCHOBHOWN XapaKTepucTUKOM crnaxusatowiero punstpa asngetcsa lNoctosiHHas BpeMeHn
dunbTpa — WHTEpPBaAnN, B TedeHWe KoToporo curHan pgocturaeTr 0,63 OT 3HAYEHUsI Kaxgoro
N3MepeHuns.

[MocTosiHHaA BpeMeHn hunbTpa 3agaeTca B cekyHaax napameTtpom in.fd gns kaxgoro
Bxopa.

CnepyeT NOMHUTb, YTO yBENMYEHUE 3Ha4YeHus [1oCToAHHON BpeMeHu bmnbTpa ynydaeT
NnoMexo3alWuLeHHOCTb  KaHana UW3MepeHus, HO  OAHOBPEMEHHO  YyBenuyMBaeT  ero
WHEPLMOHHOCTb, T. €. peakuma npubopa Ha ObICTpble WM3MEHEHUS BXOAHOW BESIMYUHDI
3amenngercs.

Mpn HeobxogMMoCTM [aHHbIA PUNLTP MOXET ObiTb OTKNKYEH YCTAHOBKOW HySeBOro
3HayeHus napameTpa in.fd.

BpemeHHble gnarpammbl paboTbl LMPoBbIX OUNbTPOB NpeacTaBneHbl Ha pucyHke E.1.

E.2 KoppeKkuusa nameputenbHON XapakKTepUCTUKN JaTYMKOB
E.2A1 ans yCTpaHeHus HaYanbHON 5 &5 iondurypauns TPMISL (M He 33a3H0)

norpeLwHocT npeobpasoBaHnsa BXOOHbIX CUTHANOB =1 NapameTpe) nprtiopa
n HOFpeLIJHOCTeVI, BHOCUMbIX coegunHUTEINbHbIMU = DIBEXD'ﬂb'
(]
NPOBOAAMM, W3MEpeHHble U OTDUIILTPOBAHHBIE = Ezzi :;
an60pOM 3Ha4eHuAd MoryT 6b|Tb SEC KopperuMa "CAEMT XapakTEPHITHIK" in.5H
OTKOPPEKTUPOBAHDLI. B an60pe TPM151 and ABC KODPEKUMA "HAKNOH ¥apakTepHoTHEKY  in,SL

kKaxxgoro Bxoga ectb gBa Tuvna Koppekuuu, C
NMOMOLLbIO KOTOPbLIX MOXHO OCYLLECTBNATbL COBUI U M3MEHEHME HaKroHa W3MepUTENbHOWN
XapaKTepUCTUKN.

E.2.2 CpoBur xapakTepuUCTUKM OCYyLLeCcTBNAeTcss nyteMm npubaBneHuss K M3MepeHHON
BeNMYNHEe 3Ha4yeHus, 3agjaHHoro napametpom in.SH gns gaHHoro Bxopga. 3HaveHue Cpasura
XapaKTepUCTUKM aTyuka 3agaeTcs B eguHuLax M3MepeHns onu3nmyeckon BESNTMYUHBI U CAYXUT
ANSA yCTpaHeHNs1 BNNAHWUS Ha4anbHOW NOrpeLHOCTN NePBUYHOIO npeobpasoBatend (Hanpumep,
3HayeHus Ry y TepmonpeobpasoBaTenen ConpoTUBIIEHNS).

MpumeyaHue - lNMpn paboTe ¢ nnatMHOBLIMKM TepmornpeobpasoBaTensamMm CONPOTUBMAEHUS Ha
3ajaHHoe B napameTtpe in.SH 3HauyeHne cpaBura HaknagblBaeTCa TakkKe KOoppeKuums
HenuHenHoctTn HCX gatymka, 3anoxeHHasa B nporpamme 06paboTkn namepeHun.

Mpumep caoBura N3aMepuTENbHON XapakTepUCTUKN rpadondecku npeacrasrieH Ha pucyHke E.2.

E.2.3 W3meHeHve HakroHa XapakTepUCTUKM OCYLLECTBISAETCH MNYyTEM YMHOXEHMUS
N3MEPEHHOW BENUYMHBI Ha NOMNPaBOYHbIN KOIMPAHUUMEHT O, 3HAYEHME KOTOPOro 3agaeTtcs Ans
kaxxgoro [artuymka napameTtpom in.SL. [JaHHbIN BMA KOPPEKUMM MOXKET ObiTb MCNOMb30BaH Ans
KoMneHcauum  norpewHocten  camux  [daTtymkoB  (Hanpumep, MNpU  OTKIIOHEHUM Y
TepmonpeobpasoBatenen conpotusneHna napameTtpa Wigp OT CTaHOAPTHOMO 3HAYEHWS) UMK
NOrpeLHOCTEN, CBA3AHHbIX C Pa3bpoCOM COMNPOTMBAEHUA LUYHTUPYIOWNX pPe3ncTopoB (Mpwu
paboTe c npeobpasoBaTensiMu, BbIXOAHbIM CUTHANOM KOTOPbIX SABMSETCS TOK).
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PucyHok E.2 — Koppekuusa «caBur P"cyHOKan'za_K.:_(:;)Mp:TKMuKV;I;:)«HaKHOH

XapaKTepUCTUKU»

3HayeHne nonpaBoOYHOrO KoadduuMeHTa a 3agaeTcsa B 6e3pasMepHbIX eauHuuax B

AnanasoHe 0,900...1,100 n nepen ycTaHOBKOM MOXET ObITb onpeaeneHo no gopmyne:
a = MNdakt : Mnam,

roe

O — 3Ha4YeHne NonpaBoYHOro KoaguumeHTa, yctaHaBnMBaemMoro napameTpom in.SL;

MdpakT — hakTnyeckoe 3Ha4YeHne KOHTPONMPYEMOWN BXOOHOM BESTUYMHDI;

Mn3m — n3amepeHHoe NpMbopomM 3HaYEHME TOM XKEe BESTUUYMHDI.

Mpumep  M3MEHEeHUsT  HaKMNoOHa  M3MEPUTENbHOM  XapaKTePUCTUKK
npegcrasneH Ha pucyHke E.3.

Onpepenntb HEOBXOAMMOCTL BBELEHMS NONPABOYHOrO KO3dhdmuneHTa MOXHO, U3MepuB
MakcMmanbHoe unM OnmM3koe K Hemy 3HayeHue napameTpa, rAe OTKMOHEHME HakfoHa
N3MepUTENbHON XapaKTepucTmkm Hambonee 3ameTHO.

rpacuyeckn

BHUMAHUE! 3agaHve KOppekTUPYLWNX 3HAYEHUN, OTIMYAKOLWMXCA OT 3aBOACKUX YCTAaHOBOK
(in.SH = 000.0 n in.SL = 1.000), nameHsieT cTaH4apTHbIE METPONOrnMYeckne XxapakTepuCTUKK
npnbopa TPM151 w©n QOMKHO NPOM3BOAUTBCA TOMBKO B TEXHMYECKM OBOCHOBAHHbLIX Cry4vasix
KBanMuUMpOBaHHbIMK cneunanvcTamu.

MonyyeHHas nocne dunbTpauun M KOppeKunn pesynbtupylowas mHgpopmauma ob

N3MEPEHHbIX 3HAYEHUsIX BXOAHbIX BENWYMH NOCTynaeT Ana fanbHenwen obpaboTkm Ha
Bbiqucriumenu npnbopa nnun B cetb RS-485.
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MpunoxeHune X. MALO-perynaTtop n napamMmeTpbl ero HaCTPOMKMU

MpunoxeHne coaepXxuTt onncaHme obwmx npuHumnos MNUNO-perynupoBaHuns, napameTpoB
MNO-perynatopa n ero PyHKUMOHMPOBAHNA, OCOBEHHOCTEN N XapakTEPUCTUK.

X.1 O6wume npuHumnel NMAO-perynupoBaHus. NMNapameTtpsbl NMUO-perynartopa

X.1.1 NO-perynaTop u ero Ko3appumneHTbI

MNAO-perynatop  (MponopuUMOHanbHO-UHTErpanbHo-gudEepPEeHUnanbHbIn - perynaTop)
BblJaeT aHanoroBoe 3HayYeHue BbIXOAHOrO0 CUrHana, HarpasfeHHOe Ha YMeHblUeHue
OTKITOHEHNSA TEKYLLIETO 3HAYEHUS KOHTPONIMPYEMOW BENUYNHBI OT YCTaBKM.

BeixogHown curHan MNMAO-perynatopa Yi paccumtbiBaeTcs no popmyne:

AE: 1 &
o Af l +7ZE5A1H3M

H3M Ty i=0

Yt_:i
‘XP

roe

Xp — nonoca NponopLUMOHanbHOCTK;

Ei — pa3HOCTb Mexay YCTaBKOM U TEKYLLNM 3Ha4YeHneM Ti KOHTponmpyemMmom
BESTMYMHbI, NN paccornacoBaHue;

T, — AndppepeHymnanbHas NoCTOAHHAS;

AEi — pasHOCTb Mexay ABYMS COCeAHUMUN uaMmepeHnammn Ein E;_q;

Alysw — BpEMSA MeXOY ABYMS COCEOHUMU n3aMepeHnammn Tivn Ti4;

Ty — MHTErpanbHasa NOCTOSAHHAS;

Y5 - HAKOMNEHHas B /- MOMEHT BPEeMeHM CyMMa pPaccornacoBaHuin (MHTerpanbHas
' cymma).
Kak BugHoO 13 bopmynbl, curHan ynpasreHnsa 9BnaeTcs CyMMOUW TPex COCTaBNAIOLLMX:
e npornopunoHanbHon (1-e crnaraemoe);
e VHTerpanbHom (3-e cnaraemoe);
e andpepeHumansHom (2-e cnaraemoe).
lMponopunoHanbHaa cocTaBnsowas 3aBUCUT OT paccornacoBaHusi Ei n otBevaeT 3a
peakumio Ha MrHOBEHHYHO OLLIMOKY perynmpoBaHus.
WHTerpanbHasa coctaBnsaoLlias cogepxuT B cebe HakonmneHHy owmnbKy perynnpoBaHus

Z 1 No3BonseT 4OOUTLCA MakCMManbHOW CKOPOCTU AOCTUXKEHUS YCTaBKMN.

OndpdepeHunansHas cocTaBnsLas 3aBuUCUT oT CKopocCTHn N3MEHEHUS
paccornacoBaHuA AEilAtn3am n no3BoNndeT g & K.ondurypauna TPM1S1 (MMA He saaaHa)

ynyywmnTb Ka4eCTBO NepexoqHoro rnpouecca. =23 NapameTpel npueopa
Ona  adbdektnBHoin  pabotel  NMAO- = (23 PerynaTope
perynaTopa HeobxoaMmo nogobpate  Ans -1 Perynatop Net

+ %.4:5:.4:5:.4:5:.4:5:.4:5:.4:.4:.4:
- % Perynarop MeG
= ﬁ MiAA-PerynaTap

KOHKpPETHOro obbekTa perynupoBaHus 3Ha4vyeHus
koappuumentoB [MANO-perynsatopa Xp, T, U T,

(cooTBeTCTBEHHO, napameTpbl Pb, ti wun td.ti, 45 Monoca NPONPUASHAMEHOCTH Ph
nocrefHun 3agaeTca Kak OTHOLLEHUe T, / Ty). A5C [OCTORHHER HHTErPHpBaHH b t
HacTpoiiky MO-perynatopa ABC bt - oTHOWeHKe N4 K M1 td.ti
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peKoMeHOyeTCs BbINOSHATL B aBTOMaTUYECKOM pexume (cMm. n. 13.6). [pn HacTponke Bpy4HYyIO
nonb3oBaTenb MOXeT onpeaennTb NpubnuantenbHble 3HaveHns napameTpos MN-perynsatopa
no MNpunoxeHuto XK.2.

1.2 HomuHanbHaa BbixogHass  MOWHOCTb. OrpaHu4yeHue  HakonseHus

MHTEerpanbHOMN COCTaBMNAKOLWEN

MoBeneHne obbekta npu knaccuyeckom [MUNO-perynupoBaHnn OEeMOHCTPUPYET YepHas
KpuBas Ha pucyHke XK.1.

TA TA
YetaBka F———F ——DN———/~F£— __ YetaBka F——FHf——N\—— = S
0 ~ ° Bpem
Wurer- A Bpems BoixogHas A pema
MOLLHOCTb, %
panbHas P AN e
cocTaBnsio- -nom
was, %
LUPr ———AN\—————————————————-
- 0 >
i.min /N Bpems
Wuter- A
panbHas
0 - cocTaBnfio-
Bpems was, %
PucyHok XA i.UPr - —
0 \\/ -
i.min - -—— Bpems
PucyHok X.2

Mocne «nepeperynupoBaHUs» HaAYMHAETCH YMEHbLUEHME 3HA4YeHUs WHTEerpasribHoOM
COCTaBnswoLWen, 4YTo, B CBOKW ouvepedb, MPMBOAUT K nMpoBary HWXKe YCTaBkM —
«HefoperynupoBaHuio». ToOnbKO Mocne OAHoro-AByx Takux konebanun [MN[O-perynatop
BbIXOAUT Ha Tpebyemoe 3Ha4YeHne MOLLHOCTMW.

Bo wu3bexaHue «nepeperynupoBaHuns» U  «HeOOPErynmpoBaHnsa»  Heobxoammo
OrpaHNYUTb CBEPXY U CHU3Y 3HAYEHME HAKOMMEHHON UHTerpanbHOM COCTaBNAOLEN.

Mpumep. VimeeTca nedb, NS KOTOPOW M3 OMbiTa M3BECTHO, YTO ANS NoAAep’KaHus
onpeneneHHon yctaekn Tpebyetca mowHocTb oT 50 % 8o 70 %. Pasbpoc mMoLwHoCTU B
20 % BbI3BaH U3MEHEHUAMM BHELUHUX YCMOBWUW, Hanpumep TemnepaTypbl HapPY>XHOro
Bo3gyxa. Torga, BBOOSA OrpaHUYEeHWe uHTerpanbHOW COoCTaBnfAwlwen, T. e. 3adaB
napameTpbl i.min = 50 % un i.UPr = 70 %, BO3MOXHO YMEHbLINTL «NepeperynnpoBaHne»
N «HepoperynuposaHne» B cucteme (CMm. pucyHke XK.1, cuHaa kpueas).

BAXHO! Cnegyer noHumaTtb, 4TO OrpaHudeHus napametpoB i.min wn i.UPr
pacnpoCTPaHAKTCA TOMbKO Ha MHTErpanbHy cocTaBngaowyto. KoHeYyHoe 3HayeHne BbIXOOHON
MOLLIHOCTU, NOJSTy4EHHOE KaK CyMMa npornopumnoHarnbHon, auddepeHumnanbHONn U NHTerpanbHON
COCTaBMNAKLWMX, MOXET fexaTb BHe npeaenos, 3agaHHbiXx i.min u i.UPr. OrpaHuyeHune
KOHEYHOro 3Ha4yeHNsa BbIXOOQHOM MOLLHOCTW B cucTeMe 3agaeTtcs napameTtpamu P.min n P.UPr
(cm. n. 3.3.7.2.1.).
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,D,J'Iﬂ yMeHbLIJeHI/IFl KOJ'Ie6aH|/||/| an = ﬁ KioHdrypaura TPM1S1 (MmA He 3aaaH0)

nepexogHbixX npoueccax MOXHO TaKXKe 3aaaTtb —-[22 NapameTpe! nprbopa

HOMMHarbHY0 MOLLIHOCTb. HomuHanbHas =23 Perynaropel

MOLLIHOCTb — 3TO CpefHss MOLLHOCTb, KOTOPYHO 5 g Perymarophel

Hago nodaTb B OOBLEKT perynupoBaHus  Ons %Pewmmpw

OOCTUXEHUS Tpebyemon yCTaBKMW. B - B nma-Perynatop
paccMaTpmnBaeMoM npumepe HOMWHalbHYO AEC OrpaHHHEHHE MAKCHMYM3 HHTEMpana i.Upr
MOLIHOCTb P.nom HyxHO 3agaTb paBHoi 60 %. ABE OTPAHKHEHHE MHHVIMyMS HTErpana  Tmin

AEC HOMMHANEHSA MOWHOCTE P.nom

Torma npun paboTe K 3HAYEHUO BbIXOOHOM
MOLLHOCTK, paccumTaHHon MU-perynsatopom, 6yaet npubasBnsaTbCa HOMUHANbHAA MOLLHOCTb.
Mpn 3agaHMM HOMWMHANBHOW MOLLUHOCTU NapameTpbl OrpaHWYeHna WHTerpana Heobxogmmo
3agatb OT 3HayeHuss P.nom. CooTBETCTBEHHO, B Mpumepe ANd AOCTMXKEHUA 3Ha4vYeHust
nHTerpanbHoun coctasnsatowwen ot 50 % oo 70 % v npyn P.nom = 60 % Heobxoanmo 3agaThb i.min
=-10 %, ai.UPr = +10 %.

Pabota cuctembl C 3agaHHOM HOMWHANbHOW  MOLLHOCTBIO WU OrPaHU4EeHUsS MU
WHTEerpanbHOM COCTaBnsoLlWen nokasaHa Ha pucyHke K.2. Kak BUOHO U3 pUCYHKa, NepexonHbln
npouecc npoTekaeT HECKONbKO BbicTpee, T.K. 3HAa4YeHWE BbIXOLHOM MOLLHOCTWU Cpa3y HauynHaet
pactu oT P.nom, a He OT HyneBOro 3Ha4YeHus.

Takke 3agaHne P.nom Heobxoaumo npu ncnonb3osanum MNA-perynsatopa.

X.2 OnpepeneHue napameTpoB NpeaBapuUTeribHOM HAaCTPOUKU perynsaTopa

[MpuBeOEeHHbIN HUXEe MeTOoA MO3BONAeT onpefenvutb NpubnuantenbHble napameTpbl
HacTponkn perynatopa. O3T0 ObiBaeT HeobxogumMo B Ccriyyae, €Cnu  nNpoBeAdeHue
npegBapuTENbHON HACTPOMKN B aBTOMaTUYECKOM pexmme HeaonyCcTUmo.

Npybasa oueHka napaMeTpoB perynsitopa OCHOBaHa TA tos

Ha BPEMEHHbIX XapakTepuctTukax nepexonHou
yHKUMM obbekTa perynupoBaHusa. Ons cHatna 12 - R —
nepexogHon (OyHKUMM OB6BEKT BbIBOAAT B pabouyyto
obnacte B pYy4YHOM pexume, OOXMOAKTCHA
ctabvnusaumn perynupyemon BennYuHbl U BHOCHT
BO3MYLLEHNE N3MEHEHNEeM ynpasnstoLiero /
BO3OencTBus Ha AP, [% OT AvanasoHa M3MeHeHus T 0 [ :
yrnpaBnsawLero Bo3gencTang. T t1

PucyHok XK.3 — N'pachmk nepexogHomn
pyHKUMMN

CtpoaTt rpaduk nepexogHon dyHkumMnM (cMm. pucyHok 2K.3). Wcnonb3ys rpaduk,

BbIYNCASIOT:

~Y

tob =11 —T;
vob = (T2 — T1)/(to6 *AP);
Ti=4%T;

Xp =2* 1,*vob, roe

Xp — nonoca nponopumoHanbHocTn, [eq. nam./%];

T + NoCTosAAHHas 3anasgbliBaHus, [C]

fo® — nocTosiHHas BpemMeHn obbekTa, [C];

vob — MakcumarnbHas CKOPOCTb WM3MEHEHWUSA perynupyemMon BENu4YMHbl NpuU M3MEHEHUU
3aJaHnda Ha OAWH NpoueHT, [ea. nam./%I/c];

Ty — UHTErpanbHas NocTosiHHas, [c];

T, — ycTaHOBMBLLEECS 3HAYEHNE perynmpyemMomn BernymHebl, [ed. nam.];
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T1 — Ha4yanbHoe 3HaveHue, [eqd. n3m.];

AP — n3meHeHuve ynpasnstoLero sosgenctaus, [%].

KoacppmumeHnT rt,/t, (napametp td.ti), onpegenstowun pgono auddepeHunanbHoONn
cocTaBnsiloLwien, Bolbnpaetca us nHrepeana [0,1...0,25].

KoHKkpeTHOe 3HaudeHue T,/T, 3agaeTca C y4eTOM peanbHbIX YCNOBWUW JKCnyataumm u
XapaKTePUCTUK UCMOMb3yeMbIX TEXHUYeCcKux cpeacts. [Ons Toro, 4TtoObl onpenenutb
onTUManbHOEe 3HayeHune T,/T,, HeobxoouMMoO conocTtaBuTb pPaboTy cuUCTeMbl B pearibHbIX
YCNoBUAX 3KCMnyaTauumn npu ABYX-Tpex pasnnyHbIX 3Ha4YeHusx t/t, (Hanpumep, npu t/t, = 0,1;
0,151 0,25).

Mo ymonyaHuio BBeeHO 3HaveHue ty/t, = 0,15.
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NMpunoxeHue U. OcTnposBka npubopa

N.1 O6wume ykasaHus

nN.1.1 KOctmpoBka TPM151 3akniovaeTca B NPOBEAEHUM TEXHOSOMMYECKMX Onepauun,
obecneunBaloLLMx BOCCTAHOBIIEHME METPOSIOMMYECKNX XapaKTepucTuk npubopa B criyyvae
N3MEHEeHUs X Nnocne AnNUTENbHOM 3KCNnyaTaumm.

BHumaHue! HeobxoaumocTb npoBeadeHWst HOCTMPOBKM oOnpefensieTcs no pesynbtatam
noBepkn npubopa n OOSMKHA MPOU3BOAUTBLCSA TOSMBbKO KBaANMPUUMPOBAHHBLIMK CrieumManuctamm
METPOSIOrMYECKNX CMY>KO, OCYLLLECTBNAIOLLMX 3Ty NOBEPKY.

N.1.2 KOctupoBka BbINOMHAETCA MNpU  MNOMOLUM  3TaNOHHbIX WCTOYHUKOB CWUrHamNoB,
nMnTUpyroWwmMx paboTty AaTYMKOB M NOAKNOYaeMbIX K KOHTakTam Bxoga 1 npubopa. Bo Bpems
IOCTMPOBKM NPUBOP BbIYMCNAET COOTHOLUEHUS MEXAY MOCTYMMBLUMMM BXOOHBIMU CUrHanamm m
CUrHanamMmm CoOOTBETCTBYOLLNX OMOPHbIX TOYEK CXEMBbI.

BbluncrneHHble  COOTHOLLEHUS (koadhpULMeHTHI IOCTUPOBKM)  3anuncbiBalOTCA B
3HEeproHe3aBMCUMY0 NamaTb npmbopa M UCNonb3yTCA Kak 6a3oBble NPU BbINOSTHEHUM BCEX
AanbHENLWNX pac4EToB.

PesynbTaTtbl, NonyyYyeHHble npu tOCTMpoBKe Bxopa 1, aBTOMaTU4YeCKM pacnpOCTpaHAKTCA
Ha Bxopg 2.

N.1.3 Ecnn no kaknm-Hnbyab NpuyMHaMm BbIMUCIIEHHOE 3HAYeHMEe KO3dhdUUMEHTa BbIXOOUT
3a npegenbl, YCTaHOBMEHHble ONs Hero npu paspaboTtke npubopa, Ha LW BbiBOguTCS
coobLleHne o npuymHe aTon owndku (Tabnuua U.1).

Tabnuua U.1 - OwnbKM npu LLCTUPOBKE Npubdopa

MpnyunHa ownbkn O603HayeHue Ha LU

KopoTkoe 3ambikaHne gatyunka (ans TC) oonn
O6pbiB gaTtymka (gna TC m TI) N
3HayeHne Ko PULMEHTA IOCTUPOBKM HUXKE YCTAaHOBNEHHOIO ANs mm

Hero npegena

3HayeHne koahpmumeHTa ICTUPOBKN Bbille YCTAHOBIEHHOTO ANs L

Hero npegena

TemnepaTtypa cBob6ogHbIX KOHUOB Tl HEe cooTBETCTBYET -
HOPManbHbIM YCITIOBUSM FOCTUPOBKU otk

OTKa3s n3amepuTenLHOro yCTpomncTea AdE~

Mpn nosiBneHnn coobuieHns ob ownbke cregyeT BHMMATENbHO NPOBEPUTbL COOTBETCTBUE
MCTOYHMKA CUrHana, NnoakryeHHoro K kKoHTaktam Bxopga 1, 2, 3agaHHoMy (B napameTpe in-t)
TMNY NepBMYHOrO NpeobpasoBaTens, NPaBUNbHOCTb CXEMbl MX COEAMHEHUS, a TaKkKe 3Ha4YeHue
3aJaHHOro Ans KCTUPOBKM curHana. llocne ycTpaHeHusi BbISIBMIEHHbIX OWWBOK onepauumio
IOCTMPOBKM CnefyeT NoBTOPUTb B YCTAHOBIEHHOM NOpPSAKe.
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N.1.4 KOcTupoBka npoBOANTCA WHOMBMAYaANbHO [ONS Cneaylwux rpynn  nepBUYHbIX
npeobpasoBartenen:

e MeAHbIX N NIIAaTUHOBLIX TEPMOMETPOB CONPOTUBNEHNA CO 3Ha4YeHnem Ry = 50,0 Owm;
e Me[HblX, NNAaTUHOBbLIX U HUKENEBbLIX TEPMOMETPOB COMPOTUBIIEHNA CO 3HAYEHUEM

Ro =100,0 Om;

e Me[HblX, NNAaTUHOBbLIX U HUKENEBbLIX TEPMOMETPOB COMPOTUBIIEHNA CO 3HAYEHNEM
Ro = 500,0 Owm;

e Me[HblX, NNAaTUHOBbLIX U HUKENEBbLIX TEPMOMETPOB COMPOTUBIIEHNA CO 3HAYEHUEM
Ro = 1000,0 Om;

e MEAHbIX TEPMOMETPOB CONPOTMBNEHMS CO 3Ha4YeHnem Ry = 53,0 Owm;

e Tepmonap tuna TXK(L), TXA(K), THH(N), TXKK(J) , a Takke akTMBHbIX OATYMKOB C
BbIXOAHbIM curHanom — 50,0...+50,0 mB;

e Tepmonap Tuna TIMM(R), TAMN(S), TBP(A-1), TBP(A-2), TBP(A-3), TMK(T);

e Tepmonap Tuna TIP(B);

e AKTUBHbIX AATYNKOB C BbIXoAHbIM curHanom 0... 1,0 B;

e AKTUBHbIX AATYNKOB C BbIXOAHbIM curHanom 0...5,0 MA;

e AKTUBHbIX JAaTYUKOB C BbIXoAHbIM curdHanom 0...20,0 mMA n 4...20,0 MA.
Mpn aTOM KO3 PULUMEHTbI, NOSTyYEHHbIE MOCHE HCTUPOBKM OAHOro (Nboro) nepBMYHOro
npeobpasoBatens u3 BblOpaHHOW rpynnbl, aBTOMATUYECKM pPaACNPOCTPAHATCA Ha BCe
ocTanbHble NpeobpasoBaTeny 3Ton rpynnbl.

MpumeyaHne - Ha npakTUke KONMUYECTBO MPUMEHSIEMbIX TUMOB  MEPBUYHbIX
npeobpa3oBaTene orpaHU4YEHO M HCTUPOBKY LienecoobpasHo BbIMOMHATL TONMbKO ANS Tex
rpynmn, KOTOpble UCMOMb3YTCA NPU 3KCMyaTauun.

N.1.5 Tlepen npoBedeHVeM KOCTUPOBKM YCTaHOBUTbL Ans AaTtydnka Bxopma 1 3HadveHue
napameTtpa in.SH = 0,0, a napameTpa in.SL = 1,000.

OTknounTb  UMdpoBblE PUILTPLI, YCTaHOBMB 3HadeHus napametpoB in.Fd u in.FG
paBHbiMK 0,0.

N.1.6 Tlpn npoeBegeHnn paboT no CTUPOBKE npubopa crneagyeT cobniopgatb Mepbl
6Ge3onacHOCTH, U3NOXeHHbIE B pasaene 7.

BHumaHue! Nocne 3aBepLueHns 1oCTUPOBKN TpebyeTcst BpyYHYO BOCCTAHOBUTL NPEXHUNE
HacTponkn npmbopa.

.2 DcTnpoBka npudopa ansa paboTbl ¢ MeAHLIMU U NNAaTUHOBLIMMU
TepMOMeTpaMu COnpoTUBIEHUSNA

N.2.1 MNogkniountb K kKOHTakTam Bxopa 1 npubopa marasvH conpotuBneHun tuna P4831
(vnn nNogoBHbIM emy C KnaccoM TOYHOCTUM He xyxe 0,05), ycTaHOBMB Ha HEM 3HayeHue 13
Tabnuubl N.2.

N.2.2 BknounTb nutaHve npmbopa n yctaHoBuTb Ans Bxoga 1 B napametpe in-t tvn
AaTyvka, COOTBETCTBYIOLLMIA IOCTUPYEMOMY NepBUYHOMY nNpeobpasoBaTernto.
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Taonuua U.2

Tun gaTymka

3Ha4vyeHue conpoTmBneHnsa, Om

50M, 5011, Pt 50 50,0

100M, 1001, Pt 100, 100H 100,0

500M, 500r1, Pt 500, 500H 500,0

1000M, 1000Tr1, Pt 1000, 1000H 1000,0

HectangapTtusoBaHHbin megHbii TC Ry = 53 Om 53,0

CoeaunHeHue npnbopa c Mara3mHoM TPM 151
COMNPOTMBIIEHNSA MPOU3BOAUTL MO TPEXNPOBOOHOW
CXeme B COOTBETCTBUW CO CXEMOW, NPUBEAEHHOW HA | pgg31 % 9 | Bxoa 1
pucyHke A.1. \_

Yepes 3...5 MWHYT  NpPOKOHTpONMpoBaTb R 10 | Bxoa 1
nokasanunsa LI Ha Bxoge 1, K KOTOpOMY MOAKNIOYEH B 1
mMarasvH conpoTusneHun. OHM AOMKHbl ObiTb paBHbI - 11 XOR
0,0+0,3°C.

Ecnn abconoTHaa norpelHocTb M3MepeHuss B PucyHOK V.1

aTon Touke npeBbiwaetr 0,3 °C, HeobxoaMmo
BbINOSTHATL Oonepauunu, ykasaHHble B n. MN.2.3.

1.2.3 MNpounssecTn tocTUPOBKY Npmbopa, BbINOMHAS cnegyowmve 4eNCTBUS:

A

Bl
e HaxaTb KOMOMHALMIO KHOMOK N}, [ (nopsigok HaxaTusi BaxeH!) ans Bxoda B
pexum KOCTUPOBKA. Ha LI npepbiBUCTO 3acBETUTCS «---»;

A ;
e HaxaTb KHOMKY , BbicBeTUTCA «LALbY;
BBOA
e HaXaTb KHOMKY Ha LI/ npepbiBucTo 3acseTnTcs «»;
A ¥
e BBECTU KHOMKaMu : KOZ AOCTYNa B PEXUM OCTUPOBKU — « iL»;
BBOA
e HaxaTb KHOIMKY Ha LI/ sacBeTutca cnoso «&4P b;
BBOA
e HaxaTb KHOIKY , 3anycTMB MNpPOLECC BbIMMUCNEHNA KOS(PAULMEHTOB, Mocne
OKOHYaHuA BbluncneHms Ha LI otobpasnTtca koadhbpuumeHT;
BBOA
e HaxaTb KHOIKY A58 3anMcu nony4yeHHoro kKoadduumneHTa B naMsaTb U BO3BpaTa B

peXunm ICTUPOBKKN Npmnbopa.

N.2.4 KOcTupoBka OKOHYEHa. BbIKMOUNTE HanpsikeHne NUTaHnsa U OTKAYMTb OT npubopa

MarasuH ConpoTUBNEHNN.

.3 KOctnpoBka npubopa ana paboTbl ¢ TepMonapamMmm, akTUBHbIMMU
AaTyuKamm ¢ BbIXoAHbIM curHanom «— 50,0...+ 50,0 mB» n «0...1 B»

.3.1 MogkniounTb K kOHTakTam Bxoga 1 npmbopa anddepeHumansbHbii BonbTmeTp B1-12
B pexume kanubpaTtopa HanpskeHuhn WnNn aHanormyHbin emMy WCTOYHMK 0bpasLoBoro
HanpskeHnMst ¢ knaccom TouvHocTu He Hwxke 0,05. CoeguHeHne npubopa ¢ kanubpatopom

BbIMOMHUTL MO CXeme, nNpuBeAEHHOW Ha pucyHke .2,

NOoOKINK4eHns.
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1N.3.2 BknounTtb nutaHve npubopa u TPM 151
ycTaHoBUTbL Ansa Bxoga 1 B napameTtpe
int TMn pgaTtynka, COOTBETCTBYHOLUUN 9 Bxopa 1
tOCTUPYEMOMY nepBUYHOMY B1-12 +
npeobpasosatento. OTKMOUYMTL paboTy Kanu6patop 10 | Bxog 1
aBTOMaTMU4eCcKomn KoppeKunmn no HanpskeHus |_
Temnepartype CcBOOOHbIX KOHLOB, 11| Bxoa 1
ycTaHoBuB B napametpe Cj-.C 3HayeHue
«OFF».

PucyHok U.2
1.3.3 [Ans tocTtnpoBkn npubopa ¢ gatynkom «=50,0...+50,0 mB» Heobxoanmo

ycTaHOBUTb B NnapameTtpe Ain.L 3HadeHne «— 50,0», a B napametpe Ain.H — 3Ha4yeHune «50,0».
Onsa toctnpoBkm npubopa ¢ gatyumkom «0...1,0 B» HeobxogMmo ycTaHOBUTbL B napameTpe
Ain.L 3Ha4eHne «0,0», a B napameTpe Ain.H — 3Ha4eHne «100,0».
N.3.4 YcTtaHOBUTb Ha BbiIXxoge Kanubpatopa HanpshkKeHus 3HavyeHue, COOTBETCTBYHOLLEE
JaHHbIM 13 Tabnuubl A.3.

Ta6nuua U.3
Hanpsi:keHue Ha MN3mepeHHOe 3Ha4YeHne
Tun paTymka BbIXOAS aonyctumas
Kanuopartopa, oToGpaxeHue Ha LI
VB NOrpeLHoCTb
TXK(L) 40,3 500,0 °C +1,0°C
TXA(K) 40,3 975,0 °C +1,0°C
THH(N) 40,3 1105,8 °C +1,0°C
TXKK(J) 40,3 718,6 °C +1,0°C
TIMM(R) 20,15 1694,8 °C +2,0°C
TMMN(S) 15,00 1452,0 °C +2,0°C
TBP(A-1) 20,15 1269,8 °C +2,0°C
TBP(A-2) 20,15 1256,3 °C +2,0°C
TBP(A-3) 20,15 1281,8 °C +2,0°C
TMK(T) 20,15 388,3 °C +1,0°C
TMP(B) 10,08 1498,3 °C +2,0°C
—50...+50 vB 40,3 40,3 +0,1
0..1,0B 1000 100,0 +0,2

Uepe3 1...2 MWHYTbI NPOKOHTponupoBaTb nokasaHus LW Ha Bxoge 1. 3TM nokasaHus
AOJTKHbI COOTBETCTBOBATbL AaHHbLIM, NpUBEAEHHBLIM B Tabnuue N.3.

Ecnn norpeLlHocTb n3amMepeHnsa B 9TON TOYKE NPEeBbILAET yKa3aHHOEe 3HaYeHue, BbIMOMNHUTD
n. N.2.3. Ona TMMN(S) nepea BbinonHeHuem n. M.2.3 ycTaHOBUTb Ha Bbixoge kanubpartope
HanpshkeHus 3HadeHue pasHoe 20,15 mB.

N.3.5 KOcTupoBKka OKOH4YEeHa. BbIKNIOUYMTL HaNpsKeHne nuUTaHns U OTCOeAUHUTb OT BXoda
npubopa BonbT™mMeTp B1-12.
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.4 lOcTupoBka npmbopa Ans paboTbl C aKTUBHbIMM AaTyMKaMM TOKa

N.4.1 MNogkntounTb K KOHTakTam Bxopga 1
npubopa anddepeHumnanbHeii BonbTMeTp B1-12
B pexume KanubpaTtopa Toka UM aHanornyHbIn

eMy MCTOYHMK 0Bpa3LIOBOro MocTosiHHOro Toka ¢ |B1-12

TPM 151

9

Bxop 1

O
KNaccoM TOYHOCTM He Hke 0,05. CoeaumHenne | KanuGparop
npubopa ¢ kanMbpaTopoM BbINOMHUTL NO cxeme, | MaMPRKEHNA

Bxop 1

10
[:IR 11

npusBegéHHOM Ha pucyHke W.3, ¢ cobniogeHnem

NONAPHOCTWN NOAOKITHOYEHUA.

Bxop 1

PucyHok U.3
3Ha4veHune conpoTmeneHna JomkHo coctaenatb R = 100,0 Om + 0,05 %.
N.4.2 BknounTb nutaHve npmbopa u yctaHoBuTb Ans Bxoga 1 B napametpe in-t tvn
AatyvKa, COOTBETCTBYHLUMA HOCTUPYyEMOMY MepBUYHOMY npeobpasoBaTtento. YCTaHOBUTL B
napameTtpe Ain.L 3HadeHune «0,0», a B napametpe Ain.H — 3HauyeHne «100,0».

N.4.3 3agaTb Ha BbIxoge npmbopa B1-12 Heobxogumoe 3HadeHne Toka (Tabnvua U.4).

Tabnuua U.4
Tun gaTymka Tok Ha B1-12, MA
0...5MA 5,0
4...20 MA 20,0
0...20 mMA 20,0

Uepe3 5 — 10 cek npokoHTponupoBaTtb nokasaHus LI Ha Bxoge 1, K KOTOPOMY MOAKMIOYEH
npubop B1-12. 3t nokasaHus aosmmkHbl 6biTb pasHbl 100,0 + 0,2 %.

Ecnu norpewHoCcTb M3MepeHuMss B 3TOM TOYKe MpeBblllaeT MNpuBEeAEHHOE 3HaYeHue,
BbINONHUTL N. L.2.3.

N.4.3 KOcTMpoBKa OKOHYEHa. BbIKMOYMTL HanpsKeHne NUTaHuMa U OTCOeauHUTb OT npubopa
NCTOYHMK TOKa.

.5 OcTupoBKa gaTymka TemnepaTtypbl CBOOOOHbIX KOHLOB TepMmonap

N.5.1 Mogknountb, cobntogas nondpHOCTb COeaMHeHus, K KoHTaktam Bxoga 1 npubopa
cBoboaHble KOHUbI Nnobor M3 Tepmonap, nepedncneHHbix B Tabnuue 2.6, (kpome TI1P(B)).
MomecTntb paboumin cnam Tepmonapbl B cocyn [btoapa 3anofiHEHHbIN CMECb fbha C
anctunnupoBaHHon Bogou (Temnepatypa cmecn (0 + 0,1) °C). N3mepeHue TemnepaTypbl
NpPoOn3BOAMTb TEPMOMETPOM C MOrPELLHOCTLI0 n3mepeHnsa He bonee 0,2 %, Hanpumep TI14.

1.5.2 BknounTb nuTaHme npubopa u yctaHoBuTb Ans Bxoga 1 B napametpe in-t Tmn
AaTyvka, COOTBETCTBYOLLNIA TUMY MNOAKMOYEHHON TepMonapbl.

BkntounTb aBTOMaTmyeckyto koppekumo 3C Tepmonapbl Nno tTemnepatype eé€ cBOOOAHbIX
KOHUOB, ycTaHoBMB B napameTpe Cj-.C 3Ha4yeHne «ony.

N.5.3 Tlocne nporpeBa npubopa (NpumepHo uyepe3 20 MUHYT nocne BKIHOYEHUS
HaNpsHKeHUs NUTaHWs) NPOU3BECTU HCTUPOBKY [aTynka TemnepaTtypbl CBOOOAHbLIX KOHLOB,
BbIMOMHUB OENCTBUA B NMOPSAKE 1 NocrneoBaTeribHOCTH, yKa3aHHbIX B . 1.5.4.
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1.5.4 TNpownssecTn 1oCTUPOBKY Npmubopa, BbINOMHAS cnegyowme 4eNCTBUS:

e HaxaTb KOMOMHALMIO KHOMOK
pexum OCTUPOBKA. Ha LI/ npepbiBUCTO 3aCBETUTCS «----»;

e HaXaTb KHOMKY N suiceetutca «[ALBY;
e HaXaTb KHOMKY
e BBECTM KHOMKaMu
e HaxaTb KHOMKY

e HaXaTb KHOIKY
e [lOCJle OKOH4YaHWnA B

e HaXaTb KHOMKY
peXunMm ICTUPOBKKN Npmnbopa.

A

BBOA

Al

BBOA

BBOA

BBOA

UAY

A, po

(nopsigok HaxaTus BaxeH!) ons Bxoga B

. Ha UM npepbiBuCcTO 3acBeTutca «i;

. Ha LI 3acBeTtutca «E4P2»;

KOZ OOCTyna B PEXWM IOCTUPOBKM — « d;

, 3anyCTMB NPoLEeCC BblYUCHEHNA KOIPPULINEHTOB;
bluncnenms Ha LU otobpasntca koaddnumneHT;

ansa 3annmcu nony4eHHoro KOSCbeVILI,I/IeHTa B NaMATb N BO3BpaTa B

1.5.5 KOcTnupoBka OKoH4YeHa. BbIkniounTb HanpsikeHne NUTaHus U 0TCOeaMHUTbL OT nNpubopa

TepMonapy.

.6 lOcTupoBKa BbIXOAHbLIX 3fIeMeHTOB Tuna «U»

N.6.1 MNMogkntounte BO Tuna «M» (LLAIM «napametp — ToK 4...20 MA») cornacHo cxeme,
npuBegEHHOM Ha pucyHke A.4.

TPM151

LIAN
4...20 MA

o +Upyr

— —Unyr

R. = 500 Om
TPM151
LAn o tUnyr
4...20mA — —Unyr
1
S )
R="500 Om
© © ol "™
© O O
MCP-63 P3003

©
©

——
R=500 Om

© ©
© ©

MCP-6

[%]

PucyHok U.4 - Cxema nogknroveHms K B3 tuna «UN»

npOKOHTpOJ'IVIpOBaTb Hanps>XXeHne UCToYHMKa nnTtaHnAa OHO AOOJTDKHO ObiTb B AuanasoHe

15...28 B.

B kayecTBe n3MepuTens HanpsbkeHUst MoXeT ObiTb MCMonb3oBaH Npubop Ans KannbpoBku
BonbTMeTpoB P3003 wnn mHOM npubop TOro e Knacca C paspeluarllen crnocobHOCTLHO

0,001 B.

Ha marasuHe conpoTtusreHui yctaHoBuTb 3HadeHne R = 500,0 Owm.
1.6.2 BkniounTb nutaHue npuodopa.

1.6.3 lNMponsBecTun IOCTUPOBKY BbIXOAHbLIX 3NIEMEHTOB, BbIMOSMHASA criegyouime AeNCTBuUS:

e HaxaTb KOMOMHaAUMIO KHOMOK

A
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ﬁ A
e HaXaTb KHOIMK , BBICBETUTCA «L Lb»;
y

BOA

Bl
e HaxaTb KHOIMK Ha LW npepsbiBucTo 3acBetutcs «iy;
y

Al |V
e BBECTU KHOMKaMu , KOO AOCTyna B pPeXUM HCTUPOBKU BbIXOOHbIX 3J1TEMEHTOB
Tmna «N» — « Ob»;

BBOA
e HaXaTb KHOMKY Ha LI/ 3acBeTutcs cnoso «&4P59»;

BBO)
e HaXaTb KHOMKY X

e AN OCTUPOBKN MUHMMANbHOWN rpaHuLbl BbixogHoro curHana ansa LA B31 kHonkamu
ASENA BBOA
N , Vv BblbpaTb NnapameTp C1.4 1 HaxxaTb KHOMKY X

Al ¥
e KHOMNKaMu M3MEHUTb 3HAYEHNE NapaMeTpa U AobuTbes, YTOObI NOKa3aHus

BoNbTMETpa cooTBeTcTBOBanu 2,0 B;
BBOA
e HaxaTb KHOrKY A58 3anMcK Nosly4eHHoro KoadduumeHTa B NamaTb M BO3BpaTa B
PEXUM KOCTUPOBKU BbIXOAHbLIX 311IEMEHTOB Tuna «Wy»;
e NS FOCTUPOBKN MaKCUManbHOW rpaHuubl BbixogHoro curHana ans LA BO1
ﬁ , v BblbpaTb NnapameTp C1.20 1 HaxxaTb KHOMKY i ;
A |
e KHOMKamu , N3MEHUTb 3Ha4YeHne napameTpa n JobuTbcs, YToObI NOKa3aHUA
BoNnbTMeTpa cooTBeTcTBoBanu 10,0 B;
BBOA
e HaxaTb KHOIKY A58 3anMcy Nosly4eHHoro KoadduumeHTa B NamaTb 1 BO3BpaTa B
PEXUM HOCTUPOBKN BbIXOAHBLIX 3rIEMEHTOB TUna «W».
1.6.4 [ina toctuposku LIAM BO3 BbINONHUTL AEUCTBUS, onucaHHble B N U.6.3, nogobpas
COOTBETCTBEHHO 3Ha4eHust napameTpoB C2.4 n C2.20.
1.6.5 Ins BbIxOAa 13 pexmnma HCTUPOBKN BbIXOLHbIX 3r1eMeHTOB Tuna «W» HaxaTb KHOMKY

KHOMKamMu

B
1.6.6 [Ins Bbixoga u3 pexunma KOCTUPOBKA HaxaTb KHOMKY .
.6.7 BbIKNouYnTb HanpsXKeHne NUTaHmsa u otTcoeqmHuTb 06opyaoBaHme.

.7 lOctnpoBKa aatuymka nonoxeHus saasvxku (AMN3)

N.7.1 [Ona kaHana C MOAKMIOYEHHbIM [AaTYMKOM TMOSIOXKEHUs B MporpamMmpyemMom
napametpe in_t ycraHaBnuBaeTCsa KoA, COOTBETCTBYHOLWMA MNOACOEANHEHHOMY AaTyuKy
nonoxeHua, Hanpumep, P.r0.9).

N 7.2 3agBmxkka ycTaHaBNMBaETCA B KparHee 3aKpbITOE MOSoXKeHMWE.

A + o
N.7.3 HaxaTtnem knasuLl OCYLLECTBNAETCA BXO4 B npoueaypy HCTUPOBKU
aatyuka, npu nosasneHnn Ha UMM muraowen Hagnucm CALb, nonb3oBaTenb noarBepxgaeT

BBOA

BXOZ, B NpoLieaypy HOCTUPOBKM KraBuLLel

197



BBON

N.7.4 Tlonb3oBaTtenb Bogutca naponb "118" M HaxmmaeT KHOMKy Ha nepegHewn
naHenun npubopa. MNMonb3oBaTens JomkeH yoeanTbCca B NOSIBMIEHUMM HA LUMEPOBOM MHAMKATOPE
'l
CLhr|

3aCTaBKu Eype

N.7.5 MNMonb3oBaTenb OOMKEH BblIOpaTh ANA OCTUPOBKM kaHan «C2». Haxumasa KHonkamu

Y|, A
n , yoeantbca B noasneHun Ha LIN3 3actaskm «C2» (Bbibop tocTnpyemMoro kaHana).
BBOA
N.7.6 Tlonb3oBaTenb OOSMKEH HaXaTb KHOMKY n ybeanteca B nosieneHun Ha L4
3actaBku «0» (rOTOBHOCTb Npmnbopa K FOCTUPOBKE KPaMHENO 3aKPbITOrO MONOXEHUS 3a0BUXKKN).
o]
Libr
Evrc Y
gl
o
BBOA
N.7.7 Tlonb3oBaTeNnb OOSMKEH HaXaTb KHOMKY n HabnwopgaTb nocnegoBaTenibHOE

nosiBfieHne Ha vHAuKaTope 4veTblpex npodepkoB Ha LIM2. Mo okoHyaHuu tocTupoBku Ha LIN2
oTobpaXkaeTcs 3acTaBKa M BblYMCNIEHHOE NPUBOPOM 3HaYEHUE FOCTUPOBOYHOIO KO3 ULNEHTA.

N.7.8 [Ona 3anucym HOCTUPOBOYHOrO KoadhuumeHTa B namsTb npubopa nonb3oBaTesb

BEOA
Ha)XUMaeT KHOIKY Mocne 3anvcy npubop nepexoauT B MPearioKeHUs NpoAoIHKeHUs
KannbpoBKN.

.7.9 MNonb3oBaTernb ycTaHasnmMeaeT 3a4BWXKY B KpanHee OTKPbITOe NMOSoXeHne.

1.7.10 Monb3oBaTtenb nosTopsaeT gencrtemna no n.n. N.7.4 ... N.7.6.

UAY
N.7.11 Tlonb3oBaTenb KPaTKOBPEMEHHO HaXUMaeT KHOIMKY Ny ybexgaetca B

NnosIBNEHNUM Ha UMGPPOBOM MHAMKATOpe 3acTaBkn «99» (roTOBHOCTb npubopa K HCTUPOBKE
KpanHero OTKPbITOro NOSIOXKEHUSA 3a0BUXKM).

N.7.12 lMonb3oBaTenb NoBTOpsET Aenctemsa no n.n. N.7.7, N.7.8.

N.7.13 KOctmnposka A3 ana BbibpaHHOro kaHana 3aBeplueHa. [MokasaHus npubopa B
N3MepeHnNs NONOXKEHNA 3aABVKKN A0SKHbI ObiTb paBHbl 100,0.
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MpunoxeHune K. UamepeHne BNaXKHOCTN NCUXPOMETPUYECKUM
MeToA0M

K.1 OTHOCUTENnbHas BMNAXHOCTb BbIYMCISETCA B Npubope Mno MNCUXpoMeTpuyeckomy
mMeToay.

[McuxpomeTpuyecknn MeTo OCHOBaH Ha WM3MEPEHUN Pa3HOCTM TemnepaTtyp CyXoro u
BNaXXHOro TepMOMETPOB. TemnepaTypa BMAaXHOro TepMOMETpa BCerga Hwxe Temnepartypbl
CyXOro ua/3a mncnapeHusi Boabl C NOBEPXHOCTU puUTUNsS. Yem cylie Bo3ayx (BNaXKHOCTb HUXE),
TEM MWHTEHCMBHEE WCnapsaeTca Boda C MNOBEPXHOCTU (huTUNSA, TeM Huxe TemnepaTypa
YBNaXXHAEMOro TepMomeTpa.

N3 cywecTBylOWNX MNONY3IMNUPUYECKUX MCUXPOMETPUYECKMX (OopMyn  BbiBedeHa
obuenpuHaTasa popmyna OTHOCUTESNTbHON BIIAXXHOCTMU:

©= E@/lawc. _ A-p- (Tcyx. — TBJIGMC.)
Ecyx. Ecyx. ’
roe (0} —  OTHOCUTEnNbHAasi BMaXXHOCTb BO3ayxa, %;

Esnax. —  MakcuMarsbHO BO3MOXHOE napLumanbHoe gaBfieHne BoAAHOro napa npu
TemnepaType Bo3ayxa Tanax., °C;

Ecyx —  MakcuMasbHO BO3MOXHOE napLumanbHoe gaBfeHne BoAAHOro napa npu
TemnepaType Bo3ayxa Tcyx., °C;

p — aTMocepHoe gaBreHue;

Teyx. —  TemnepaTypa cyxoro TepmomeTpa, °C;

Tanax. —  TemnepaTypa BMnaxHoro TepmomeTpa, °C;

A —  NCUXPOMETPUYECKMI KoappuumeHT (ncuxpomeTpuryeckas
NMOCTOSAHHASA).

K.2 TlcuxpomeTpunyecknn KoadpduumeHT A 3aBUCUT OT MHOFOYUCIIEHHLIX (PaKTOpPOB,
BNUSAIOLWMX HA TEMNNO- M MaccoobMeH YyBCTBUTENBHOMO 3afieMeHTa “BnaxHoro” TepMomeTpa C
OKpYyXXatoLlen cpenomu:

e pasmepa 1 OpPMbl HyBCTBUTEIbHOIO 3fIEMEHTA YBMNaXXHEHHOIO TEPMOMETPA;
e BUAA N COCTOSHUSA CMaYnMBaeMoro PUTUNS;

e TemnepaTypbl CMayMBarLlen BOAbI M TENNONPOBOLHOCTU OUTUNS;

e BIMSIHMS TEMNSIOBOW paguaunu.

Cpeaou BHelwHUX hbakTopoB Hanbosnbluee 3Ha4YeHe NMMEET CKOPOCTb BO3AYLLIHOIO NOToKa,
obayBatowero yBnaxHeHHbl TepmomeTp. Ecnn oHa Gonbwe 2,5 m/cek, TO KOIdPUUNEHT A
npubnunxaercs k senuunHe ~0,0064 1/°C.

Ecnn obayesa HeT, TO koahpuumeHT A CUnbHO BO3pacTaeT, No3TOMYy PEKOMEeHOYeTCs
yCTaHaBnMBaTb NPUHyguTEnNbHYyO BeHTunauuwo. B npubopax OBEH 3HayeHne A
yCTaHaBnMBaeTCcs nornb3oBatenem — Hanpumep, B TPM151 pgonyckatwoTcsa 3HaveHus
0,0064...0,008 1/°C.

K.3. «Cyxom» 1 «BnaxHbli» OaTyuMku TemrnepaTtypbl KpenaTcs oAuMH Hah OpYrMM Ha
paccTosiHum 50...100 MM, nepneHaukynspHo (pucyHok K.1) nnn napannesnibHoO CTeHKe (PUCYHOK
K.2). lNMog «BnaxHbiM» OaTYMKOM MOMELLAEeTCs pe3epByap C BOOOW, B KOTOPbLIA OMyckaeTcH
YBNAXHALWNA PUTUSb, 3aKPbIBAKOLWMWIA JATUYKK.
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CyXO0i CyXoiA

TEPMOMETP TEPMOMETP

meeees———] ) ° %

BJTAXHBIN BJIKHbIV
TEPMOMETP TEPMOMETP

dbutnnb
L pesepBsyap
“N._CcTeHKa
Kamepbl
X —_  —
/\/ J\

PucyHok K.1 — KpenneHue gatyukoB
TemnepaTtypbl NneprneHaNKYNsaApHO CTeHKe
Kamepbl

PucyHok K.2 — KpenneHue gatumkoB
Temnepartypbl napannefibHO CTEHKe
Kamepbl

K.4 PesepByap u3rotaBnMBaeTCA W3 HepXXaBewllen cTann, OLUMHKOBAHHOroO >eneasa,
TEPMOCTOMKOM MracTMacechl, CTeKkna WunuM [Jpyroro CTOMKOro K YCMOBWUSAM 3KChyaTauumm
MaTepuana, He BblAensaLLero BpegHbIX BeLLecTBa.

K.5 YBnaxHsawowmn outnne pekoMeHayeTca U3rotaBnmBaTb M3 TOHKMX HeOoTOeneHHbIX
xnonyaTobymaxHbIX TKaHe — mapnu, 6atucra, MycnuHa, — obnagarLlmx MakcMMarbHOM
BCacblBatoLLlen CnocobHOCTbID. PuTunb [OMKEH 3akpbiBaTb YYBCTBUTEMbHbIA 3NIEMEHT U
MaKCMMarnbHyo nnowaab NOBEPXHOCTU AaTUMKa.

K.6 [Onsa cHwkeHua nnowaguM wucnapeHus BOAbl U3 pe3epByapa pPeKoMeHOyeTcs
«ByTbINOYHBINY Npodunb pesepByapa (pucyHke K.3). [na nononHeHus pesepByapa MOXeT
ObITb NPMMEHEH AOMNOMHUTENBHbIN pe3epByap, CMOHTUPOBAHHLIA BHE KamMepbl N COEOUHEHHbIV C
BHYTPEHHUM (pucyHke K.4).

Me ] ")
cyxoMn
TEPMOMETP
° ﬁ)
BJTAXHbIN
TEPMOMETP

\_/_\
PucyHok K.3 — ®opma pesepByapa c
«OYTbITOYHbIM rOpsIOM»

_—
PucyHok K.4 — KoHcTpyKuua pe3sepByapa
AnsA BoAbl, He TpebyLwasn BXOXAeHNA B
Kamepy
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