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BBeneHue

HacTtosiee pykoBOACTBO MO 3KCOfyaTauuu npegHasHadeHo [Ans  O3HaKOMIEeHUs
oGcnyXMBatoLLLEro nepcoHarna ¢ yCTpoMCTBOM, NPUHLMNOM AENCTBUSA, KOHCTPYKUMEN, paboTon 1
TEXHUYECKUM OOCNyXvMBaHMEM NPOrpamMMHOrO YHUBEPCAIIbHOTO  U3MepuTenda-perynsropa
TPM151 (B ganbHenweM No TEKCTY Takke UMEHYeMOro «npubop»).

Mpnbop TPM151 BbinyckaeTcsl B HECKOMbKUX TUNOBLIX MOAUMUKALMNAX, OTNIMYAOLLMXCS
peanu3oBaHHbIMK anropuTMamm paboTbl, NPy 3TOM Kaxaas MoaudurKaumsa n3rotaBnmBaeTcs B
HECKONbKMX BapuaHTax UCMOMHEHMUS, OTNMYalroLWmxca apyr OoT gpyra TUMOM Koprnyca U TUMOM
BCTPOEHHbIX BbIXOAHLIX 3MEMEHTOB, ChyXawux Ans  ynpasneHUa  UCMNOSTHUTENbHbIMU
MexaHu3Mamu.

BapunaHty npubopa  COOTBETCTBYeT  YCNoBHOe  00O3HadeHue,  oTpaxaillee

npuHuunmasnbHble N KOHCTPYKTUBHbIE 0CODEHHOCTU UCMNOJSTHEHUS:
TPM151-X.XX.X

Tun kopnyca

L1 - wutoBoit, 96x96x70 mm, IP54
H - HacTeHHbln, 130x105x65 mm, IP44

Bbixog 1 (2)
P - pene anektpomarHutHoe 4 A 200 B
K - TpaHaucTopHas onTtonapa

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

T - ANA ynpasneHnsa TeepaoTeneHbiM pene 4...6 B, 50 mA

M - uudpoaHanorosblit npecbpasosatens
“‘napametp-Tok 4... 20 A”

Y - unchpoaHanorosbii npeocbpasoBartent
‘napamerp-Hanpsbkerue 0...10 B”

Moaudukaumsa no anroputmy pabothbl
01 - AByxKaHanbHbLIA perynatop

03 - ogHOKaHanbHbLIN PerynaTop Ana ynpasneHns 3aBUKKOil
04 - opgHOKaHanbHLIA perynaTop ¢ aBapuMinHON cUrHanuaauven

05 - ofQHOKaHarbHbLIA Perynsatop ¢ Koppekuuen ycTaBku no
rpacpuky 1 aBapuinHON curHanusauven

06 - OAHOKaHanbHbLIA PerynaTop AN yrnpasneHnus 3aaBuKKoi
C KoppekUueit ycTaBkn no rpaduky

07 - ogHOKaHanbHbIA PErynaTop ¢ permcrpauuei
namepeHHon BenuyuHbl Ha LIAT

08 - perynaTop TemnepaTtypbi U BNaXHOCTH

09 - OAHOKaHasnbHbIl PErynATOp C reHepaunen
NepuoauHecKUX UMMyNbCOB Ha BTOPOM BbiXoae

10 - ogHOKaHanbHbLIA perynarop Ana ynpasneHus CUCTeMO
“HarpeBaTenb-xonoaubHUK"

00 - “nycras” moaucukaunsa: AByXKaHaNbHbIA perynsaTop
C NONHbLIM AOCTYNOM KO BCEM (DYHKLMUAM
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MpumeyaHue - MabapuTHbIe YePTEXN KOPNYCOB ABYX TUNOB NpuBeAeHbl B [punoxexHun A:

e xoprnyca H — HacTeHHoro kpenneHna ¢ pasmepammn 130x105x65 MM 1 CcTeneHblo 3aWwuThbl
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.

MpuBegeHHoe ycnoBHoe 0603HA4YeHWe YyKasbiBaeT, YTO W3rOTOBMEHUD W MNOCTaBKe
nognexuTt wuameputenb-perynatop TPM151 5-om TunoBon mogudukaumm, OCHaLEHHbIN
CUMUCTOPHOWM OMNTOMNAapPOM B KA4eCTBE NEPBOro BbIXOAHOMO 3fiEMEHTa U 3NIEKTPOMAarHUTHbLIM pene
B Ka4eCcTBe BTOPOro BbIXOAHOMO 3fieMEHTA.

NMpumeyvaHne - T[lpu HeobxogMmocTn npubOp MOXET KOMMNMEKTOBATbCA BbIXOAHLIMU
ycTponcTBamMu pasnuyHoro Ttuna. B aTtom cnyyae Tpebyemble ycTpoucTBa AOMKHbI ObiTb
nepedncneHsl npu 3akase TPM151 ¢ ykasaHMeM KOHKPETHOro Tuna v KOHKPETHOro MecTa, Ha
KOTOPOM JOJTKEH MOHTUPOBATLCA BbIXOAHOW 3fIEMEHT.

Komnnektauua npubopa BbIXOOHbIMM  3fiEMEHTaMuM  LOSKHA BbIMNOMHATBCS C  Y4E€TOM
BO3MOXHOCTEN MO KOMMSIEKTOBAHUIO (HaknagblBaeMblX OrpaHU4eHui), npeaocTaBnseMblix
KOHCTPYKLUMEN KOHKpeTHOW moandmkauumn npnbopa. Hanpumep, TPM151 5-om mogmdumkauumn He
npegycmaTpmBaeT BO3MOXHOCTM MCMOMNb30BaHUSA UMdpoaHanorosbix npeobpasoBaTtenen B
Ka4ecTBe BbIXOLHOro aremMeHTa 2.

Mpnbop TPM151 wuarotaBnuBaeTcs C MNPOWMTbLIM HOMEPOM TWUMOBOM MoAMMUKaLmK,
KOTOpbIN yKa3blBaeTCs B 3aKase.

Peanusauusa npubopa TPM151 obecneunBaeT (NnpegycmaTpuBaeT) BOSMOXHOCTb CMEHbI
Moandukaumm, OCyLLECTBISIEMON Npu nogkrnoydeHmn npubopa kK MK ¢ nomoubo nporpammbl
«KoHdpurypatop TPM151» nytem 3anucu B npmbop CooTBETCTBYIOLLErO (harna, NOCTaBnseMoro
Ha aucke BmecTte ¢ npubopom. CmeHa mogmdukaumm npmbopa MoxeT ObiTb OCyLLECTBEHA U
BPYYHYIO, C MOMOLLbIO CNeunanbHOro nyHKkTa MeHto npubopa.

Kpome Toro, nonb3oBaTtenb MOXET co3haTb MHAMBMAYaNbHYH KOHurypaumto npnbopa
TPM151, coyeTatoLlyto B cebe aneMeHThbl pasHbix Mmogudukaumin. Nonb3oBaTtens, Npy HanMyum
NPoduUbHON KBanudukaumm, MOXeT caenaTb 9TO CaMOCTOATESNIbHO WM BOCMOSb30BaTbCS
ycriyraMy KOMNaHum-npon3sBoauMTens.

HacTtoswee pykoBOACTBO COAEPXMT WMHOPMaUMIO O BapuaHTax BbiNycka npubopa,
Ha3Ha4YeHUN BapuaHTOB — MoAUMKAUUKW, peanusyeMblX XapakTepucTukax W pexumax,
BO3MOXHOCTSIX MO MNPUMEHEHUIO Kaxaon Moaudumkaumm, OCOBEHHOCTSX aKchnyaTtauun wu
npeaobaBnseMblx TpeboBaHMsSX 1 ap.



TepMuHbI U a6bpeBUaTypbl, UCNONb3yeMble B PYKOBOACTBE

Huwxe BHMMaHMIO nonNb3oBaTeNs npeactaBreHbl TepMuHbl (B T. 4. NpOodunbHble
cneunanuMsvpoBaHHble) M WX onpegeneHna un  abbpesmaTypbl M MX  pacluMpPOBKM,
ncnonb3oBaHHbIe Npu pa3paboTke pykoBOACTBA NO 3KcnnyaTaumm npubopa.

MpumeyvaHune - [ina ygobcrtBa nonb3oBaTenien cogepaHne gaHHoOro pasgena oyénuposaHo B
BMOE NWCTa-BKNagkm m3 MroTHoW OBymarn, 4to obecnedynt O3HAKOMMEeHMEe C Martepuanom
pykoBoAcTBa 6e3 NOCTOAHHOro BO3BpaTa K HacTosiLeMy pasgeny.

Ucnonb3yemble TepMUHDbI

Brnok ynpaBneHMA WCNOMIHUTENbHLIM MEXaHU3MOM — [POrpaMMHbIA  MOAYfb,
NO3BONAKOLWMIN YNPaBfiaTb OAHUM MWCMNOSIHUTENbHBIM MEXaHM3MOM MpPU MOMOLLUM OLHOro UNu
ABYX BbIXOOHbIX 311IEMEHTOB, MOAKMIOYEHHbIX K AaHHOMY BrOKy.

Bbluncnurenb — anemMeHT KaHana perynvpoBaHnsd, npeaHasHavyeHHbIM A5 BblYUCIEHMUS
BbIXOAHOW BEMUYUHBI MO OAHOMY MU HECKOMNBbKUM BXOAHbLIM 3HAYEHUSIM.

BbixogHOW 3neMeHT — 3neMeHT cxeMbl npubopa, cnyxawui ana noaknioYeHus
NCNOJSTHUTESbHBIX MEXaHU3MOB.

FeHepaTOop nepuoaMYecKUX MUMNYNbLCOB — MNporpaMmMHbii  Mogynb  npubopa,
npegHasHayvyeHHbI Anga ynpasneHus CnonHUTENbHbIMM MexaHu3mamMu Kak BO BpeMsi BCEro
LWara lNporpammbl TexHonora, Tak U B NepuoaNYECKOM pexume (Korga HEeCKOSNbKO CeKyHA
obopynoBaHMe BKOYEHO, HECKOMBbKO CEKYHZ BbIKNOYEHO) 6e3 yyactna Perynatopa.

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

MHaekc napameTpa — 4YMCNOBOE 3HayeHWe, OoTnuyawlee napameTpbl OAHOTUMHBLIX
3M1eMEHTOB C O4MHAaKOBbIMU UMEHAMM.

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

UcnonHuTenbHbIn MexaHM3M — BHeELHee YCTPOMCTBO, (PyHKUMOHMpYIOLLEee nopg
yrnpasrneHnem npubopa v peanuayroLliee NsMeHeHe perynmpyemMon BeSIMUYnHbI.

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

UcnonHutenbHbin MexaHU3M 3-X NO3ULMUOHHBLIA (3aABUXKKA) — WUCNONHUTENbHbLIN
MeXaHW3M, ynpasrsieMblin TPEMsI TUMAaMN CUTHANoB: «bonbLue» / «kMeHbLUE» / «BbIKM.».

KaHan perynupoBaHusi — KOMMNSIEKC 3f1IEMEHTOB cocTaBa npubopa, npeaHasHayYeHHbIN
ANA  perynupoBaHnss OAHOW (U3NYECKOW BenuuuHbl (TemnepaTtypbl, AaBrneHus u  ap.),
BbIYMCIIAEMON (KOHTPONMUPYEMOWN) MO pesyrnbTatam MU3MEPEHUs OOHUM UMW HECKOSbKUMM
AaTtymkamu.

Knou — nporpammHbii Moaynb npubopa, npegHasHayeHHbl Ans  NOAKNIOYEHUS
'eHepaToOpOB MMNYNbLCOB K BbIXOOHLIM afiEMeHTaM.

KoHdmrypauma — COBOKYNHOCTb 3HaYeHW MnapameTpoB, onpeaenswowmx paboTy
npubopa.

Mactep cetn — npubop (unu [K), nHuuMmpyowmin obmeH gaHHbIMKM B ceTn RS-485
Mexay oTnpaBuTenemM 1 nonyvyarenem gaHHbIX.
Ha3BaHue napameTpa — CrioBecHoe onucaHue napameTpa, oTpaxaroLlee ero cyTb.
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«HarpeBaTenb» — UWCNOSMHUTENbHbIA ~ MEXaHW3M, YBENUYUBAKOLWMUW  3HAYeHue
perynmpyemon BennYmHbI.

O6bekT perynupoBaHuMa norumvyeckun (OOBEKT) — cosgaHHas B npubope
MatemaTmyeckas Mogenb M3nyeckoro obbekTa perynmpoBaHung.

OOBbeKkT perynupoBaHus dusnyecknm —  yCTPOMCTBO  UNM  YCTaHOBKA,
OCyLLecTBASAWAa TEXHOMNOMMYECKUN MPOLIECC, XapakTepusyembli Habopom perynmpyembix
napameTpoB.

MapameTpbl onepaTuBHbLIE — OaHHble, KOTOpble NpUbop nepefaeT MNKU nonydaeT no
cetn RS-485 Bo Bpems cBoen pabotbl. Heobxoaummbl Ons  OCyLIeCTBMEHMs npoLecca
ynpaBneHus unu perynmpoBaHus.

MapameTpbl KOHMUrypauuvoHHble — nMapamMeTpbl, onpegenswwme KoHUrypaumo
npubopa, 3HayYeHus KOTOpPbIM MONb30BaTENb MpUCBaMBaeT C MOMOLbLIO MpOrpamMmbl-
KOH(purypaTtopa unu ¢ nepegHemn naHenu.

MapameTpbl ceTeBble —  cheunanbHble  KOHPUrypauWOHHblE  MapamMeTpbl,
onpegenswowmne paboTy npubopa B cetn RS-485.

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

MporpammHbIn Moaynb — 650K nporpammbl  nNpubopa, npefHasHa4yeHHbIn AN
BbIMONIHEHUS1 KOHKPEeTHoro aencrteus. B npubope MoxeT ObiTb HECKONbKO OAHOTUMHBLIX
nporpamMmHbIX MOOYNEN.

Peructpatop — nporpaMMmHbIn  MOQyfNb B COCTaBe KaHana perynupoBaHus,
npefHasHayeHHblM Anst npeobpasoBaHMs BENUYMHBLI, Npuweawen ¢ Bolumcnutena Toro ke
Kanana, BTOoKk 4...20 MA, ”n panbHeunwen nepegadn Ha BbixogHoM anemMeHT Tuna
«umcppoaHanoroBbii NpeobpasoBaTesby.

PerynAatop — nporpaMMHbIi  MoOAyfnb B CcCOCTaBe KaHana perynupoBaHus,
npeaHasHa4YeHHbI Ansg noaaepXXaHust U3AMepeHHON U BbIYMCNEHHOW BENUYMHBLI HA 3aaHHOM
YpOBHe.

Cuctema UCNONMHUTESNbHbIX MEXaHU3MOB — rpynna WCMNOMHUTENbHbIX MEXaHU3MOB,
ynpaBnsemMasi O4HUM CUrHarom OT OJHOrO «perynatopa.

YcTaBKa — 3aaHHbIN YPOBEHb NOAAEPKaHMS B npouecce paboTbl npubdopa n3aMepeHHoM
NN BbIYNCIIEHHOW BESTUYMHDI.

dopmaTt gaHHbIX — TUM 3HaA4YeHUMN napameTpoB. PasnunyaloT cnefywowme dopmartbl:
Lenoe 4Y1cro, YNCNo C NnaBatoLen TOYKOM 1 ap.

«XonoAunNbHUK» —  UCMNOSHUTENbHBIA  MEXaHU3M, YMEHbLUAKWNA  3HaYeHne
perynmpyemMon BefMYmHbI.

War lMporpaMmmbl TexHorora — KOHeYHbln doparmMeHT [lporpamMmbl TexHonora, Ans
KOTOPOro 3aJalTCad U Ha KOTOPOM PerynmpyroTca npu mucrnosiHeHun lporpamMmmbl KOHKPETHbIE
napamMmeTpbl KOHTPONUPYEMbIX NMPMOOPOM (OU3NYECKNX BESIMYMH, COOTBETCTBYHOLLUME OAHHOMY
parmeHTy Nporpammbi.
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Ucnonb3yemble abopeBuaTypbl

LBA

AHP

BNNP

BYUM

B3

nm

HCX

NUA (-perynaTtop)

nK
nc
L
TC
TCM
TCcn
T3H
LLAMN
L
LM

Loop Break Alarm — aBapus obpbiBa KOHTYypa
perynuposaHuns

aBTOMaTU4ecKas HacTpouKa perynstopa

60K NOrMKN NPUHATUA pelueHns o6 aBapumn

60K ynpaBneHusi UICNOSTHUTENbHBIMU MEXaHU3MaMu
BbIXOAHOW 3N1EMEHT

NCMNOMNHUTESbHBIN MEXaHN3M

HOMMHanbHasA CTaTUYecKasi XxapakTepucTmka
nponopuUnoHanbHO-UHTErpanbHoO-AnddepeHUnanbHbIN
(perynsatop)

nepcoHanbHbIN KOMMbIOTEP

npeobpasoBaTernb curHana

Tepmonapa (npeobpasoBaTtenb TEPMOIANIEKTPUYECKNIA)
TepmonpeobpasoBaTenb CONPOTUBIIEHNS
TepmonpeobpasoBaTenb CONPOTUBIEHNA MEeAHbIN
TepmonpeobpasoBaTenb CONPOTUBIIEHNSA NNATUHOBLIN
TepMoaneKkTpoHarpesaTerb

undpoaHanoroebii npeobpasoBaTenb

LMppoBON NHONKaATOP

LUMPOTHO-4aCTOTHas MOAyNAuuA
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1 HasHauyeHue npubopa

Mpnbop TPM151 npegHasHayeH AnNd  NOCTPOEHUS  aBTOMATUYECKUX  CUCTEM

MOHUTOPWUHIa, KOHTPOJ1A U ynpaBieHna npon3BoCTBEHHbIMU TEXHOJTIOTMYECKNMMU MNMpoLeccamMn B
pa3nn4yHbIX obnactax NPOMBbILLUNTIEHHOCTU, CEJNIbCKOIro U KOMMYHallbHOIo X0381CTBa U ap.

1.1 OcHoOBHbIe hpyHKLMM Npubopa

Mpnbop TPM151 BbinonHAET criegytowme OCHOBHbIE PYHKLMM:

n3mepeHne  PU3NYECKNX nNapamMeTpoB 00bekTa, KOHTPONUPYEMbIX  BXOAHbIMU
nepBuYHBIMKU NpeobpasoBaTensaMu;

undgposas unbTpauus M3MepeHHbIX napaMeTpoB OT MPOMBILMIEHHbIX WMMMNYMbCHbIX
nomex;

KOppPEKLUMS M3MEPEHHbIX NnapamMeTpoB [Afs YCTPaAHEHWUs MOrpeLHoCTen MNepBUYHbIX
npeobpasoBarenem;

BblYMCINEHME 3HAYEHMI NapamMeTpoB 0ObeKkTa No 3agaHHON hopMyne;

oTobpakeHne pe3ynbTaToB U3MEPEHUIN UMW BbIYUCHIEHUIA HA BCTPOEHHOM CBETOAMOAHOM
YyeTblpexpaspsgHOM LMPOBOM NHOUKATOPE;

perynupoBaHune usmnyeckon senuymHbl no ML nnu aByxXno3anunMOHHOMY 3aKOHY;
N3MEHeHne ycTaBkun No 3aaHHOW TEXHOMNOrMYeCcKon NporpamMmme;

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

dhopMMpoBaHNE aBapUNHOIO CUrHana npyv OBHapyXeHWW HEeUCNPaBHOCTU MNEPBUYHbBIX
npeobpasoBarenen ¢ oTobpaxxeHnem ero NPUYnHbLI Ha UMPOBOM MHANKATOPE;
dopMmnpoBaHNE aBapuUMHOrO CcurHana npu BbiIXoAe perynupyemMon BenuuunHbl 3a
Aonyctumble npegensi;

dopmMupoBaHMe  aBapuMHOrO  curHama npu  obHapyxeHuu HencnpaBHOCTU
NCNOJTHUTENbHOrO MexaHn3ma (KoHTponbs LBA-aBapun);

oToOpakeHne 3afaHHbIX NapamMeTpoB perynMpoBaHUS Ha BCTPOEHHOM CBETOAMOAHOM
UMJPOBOM UHOMKATOPE;

nepegayvy B cetb RS-485 Tekywmx 3Ha4yeHMr nOObIX M3MEPEHHBIX WU BbIYUCIEHHbIX
BENWYMH, a TakkKe BbIXOAHOrO curHana perynaropa v napameTpoB COCTOSHUSA 00bekTa; un

ap.

1.2 BO3MOXXHOCTU NO HAaCTpPoOMKe npudopa
Mpubop TPM151 cnpoektMpoBaH U peanu3oBaH C BO3MOXHOCTbO HACTPONKK

napameTpoB CBOEro oyHKLNOHNUPOBAHWS U COXpaHeHNs paboyen nHpopmaumnu:

dopmMMpoBaHNE KOMaHObl PYYHOrO YNPaBNEeHUS WCMOMHUTENbHBIMU MEXaHu3MamMun W
yCTPOWCTBaMM C KnasuaTypbl Npnbopa;

N3MEHEHNE 3HAYEHUN nNporpamMmmMmmpyemMblx (KOHMUrypaumMoHHbIX) napamMeTpoB npubopa ¢
NMOMOLLIbIO BCTPOEHHOW KNaBmaTypbl ynpaBrieHus;

N3MEHEeHNe 3Ha4YeHWn napamMeTpoB C MNOMOLLbID  KOMMbIOTEPHOW  NPOrpammbl-
KOH(purypaTtopa npu CBA3N C KOMMNbOTEPOM No RS-485;

COXpaHeHVe 3afaHHbIX NporpaMMupyemMbix nNapaMeTpoB B SHEProHE3aBMCUMOM NaMATH
Npu OTKMOYEHUN HANPSHKEHUs NTaHnA npubopa.
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2 TexHn4yeckue XapPaKTepucTtukmm n ycnoBusa 3Kcniyataumm

2.1 TexHM4YeCKNe XxapaKTepucTUKM npmubopa

OcHoOBHble TeXHUYECKME XapaKkTepuctukn npubopa TPM151, ero BxogoB M BbIXOOHbIX
3MeMEeHTOB NpuBedeHbl B Tabnvuyax 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 perynmpoBaHus 2
KonnyecTBO BbIXOAHbIX 31IEMEHTOB 2
NHTepdenc cesa3n ¢ KOMNLITEPOM RS-485
lMpoTokon nepenayn gaHHbIX No RS-485 OBEH
HanpsikeHne BCTPOEHHOrO MCTOYHMKA NMUTAHUSA aKTUBHbIX 24 + 3B
AaT4YNKoB
MakcumarnbHbIN TOK BCTPOEHHOIO UCTOYHUKA NMUTaHNS 180 MA
CTteneHb 3awwmTbl KOpnyca

e ans kopnyca L1 (co cTopoHbl NMLEBOW NaHenn) IP54

e nns kopnyca H P44
MabapuTHble pa3mepbl Npudopa

e kopnyc L1 96x96x70 MM

e xopnycH 130%x105%65 mm
Macca npubopa He 6onee 0,5 kr
CpefgHui cpok cnyxbbl 8 net
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Tabnuua 2.2 - BxogHble nepBUYHbIe Npeobpa3soBartenu

Pa3spewatowiasn MNpenen ocHoBHOM
Onana3oH -
HanmeHoBaHue o CMOCOBHOCTb, npuBeaeHHOMN
KOHTpons, °C A
C NOrpeLHoCcTu

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 %
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OkoHYyaHue Tabnuubl 2.2

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

— 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 — OTHOLLEHNE COMPOTMBMNEHMS AaTymka, uamepeHHoe npu Temnepatype 100 °C, k ero
CONpOTUBIEHNI0, n3MepeHHomy npu 0 °C.

2. Ona paboThbl

C npubopoM MOryT ObiTb WCMNONb30BaHbI

TOJIbKO M30JIMpOBaHHbIE

TepMonapbl C He3azeMneHHbIMWU PaboynMn cnasimMu.

Tao6nuua 2.3 - BbiIxogHble 3neMeHTbl

O603Ha4YeHun
HavmeHoBaHue AneKTpUYeCcKre XxapakTepucTUKn
€ nNpu 3aKase
P Pene anekrpomMarHuTHble 4 Ay HanpsKeHIM He boree
220B50lymncos ¢ >04
K OnTtonapbl TPAH3UCTOPHbIE 200 MA npu HanpsiKeHUn
n—p—n TUna He 6onee 40 B nOCTOAHHOrO TOKa
C 50 mA npu HanpsxeHun ao 600 B
OnTonapbl CUMUCTOPHbLIE (B UMNynbCHOM pexume npu tumn < 5
Mc 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 onst ynpaBneHusi BHELLHUM BbixogHoe HanpsikeHue 4...6 B.
TBEPAOTENbHbIM perne MaKCUMarnbHbIX BbIXOOHOW TOK 50 MA

2.2 YcnoBus akcnnyaTtauum npubopa

Mpnbop TPM151 akcnnyatmnpyeTtcsa npu crnegyowmx 6a3oBbix yCNOBUAX:
3aKpbITble B3pblBOOGE30NAaCHbIE NOMELLEHMSI Be3 arpecCnBHbIX NApoB W ra3os;
e TemnepaTypa okpyxatowlero sosgyxa ot +1 °C go +50 °C;
BEPXHWUI Npeden oTHocMTeNnbHON BnaxHocTK Bo3ayxa: 80 % npu +25 °C n 6onee HU3KNX
Temnepatypax 6e3 koHaeHcauun Bnaru;
e aTmocepHoe gasneHune ot 86 o 106,7 kla.

MO yCTOMYMBOCTM K KITMMATUYECKUM BO3L4ENCTBUAM Npu akcnnyaTtauun npnéop 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.

M@abapuTHble M yCTaHOBOYHble pa3mepbl npubopa npuBegeHbl B [lpunoxeHun A.
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3 OnucaHue npunbdopa

HacTtosiwumnn pasgen cooepXuTt onucaHue
npubopa, ero CTPYKTYPHOM CXeMbl n
nporpaMMupyemMbiX napameTpoB ANns  KaXgoro
anemMeHTa CTPYKTypHOW cxeMbl. [lonb3oBaTterb
AOJDKEH aKkueHTMpoBaTb 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
HacTpoMKy npubopa npu ero yctaHoBKe yOoOHO
Npou3BOANTL C  UCMOMb30BaHMEM  NpPOrpamMmbl

PparmMeHT IKPAHHOT 0 HHTepderica
OpOorpaMMEI, Pa3EACHAK NI ITYTE
K ¥¢TAHABIIEAeMEIM IIAPAMe TPk
E IepedHe MApaAMe TPOE I 0T PAMMEI
"Koaduorypatop TPMI1S1"

= ﬁ KoHpHrypauMa TPM151 (KMA He 3a48H0)
5.1 NapameTtpel nprbopa

= D ok bk ek ok sk ko sk ik

MapameTp

BbicTpbin ctapT (EasyGo TPM151) (cm. pasgen 11.9 HacTodLero pykoBoAcTea).
MporpammunpoBaHne napamMeTpoB BO3MOXHO TaKKe C MOMOLLLK KHOMOK Ha NULEBON
naHenu npubopa (cMm. pasgen 12 HacToswero pykosoacrtea). HeobxoanmMo OTMETUTb, YTO 3TOT
cnocob 3HauYMTENbHO CNOXHEe, MOXET ObiTb obGecnevyeH NuLb OMNbITHLIM MOfb30BaTENEM, HO
yoobeH M MHTepeceH TeMm, 4YTO He TpebyeT nogkntoyeHuss npubopa k (K. 3TtoT BapuaHt
NporpaMMmMpoOBaHNS, Kak MpaBuIio, UCMONb3yeTcs ANs U3MEHEHMS HEKOTOPbIX NnapamMeTpoB
npubopa HenocpeacTBEHHO Ha (pmM3n4eckoM O0OBLEKTE PErynMpoBaHuS; UAM AONA 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 npubopa TPM151 npeacrasneHa Ha pucyHke 3.1.

——————————

L
Kanan T
perynuposanus 1 I— |

Kanan
perynupoBaxus 2

lporpaMmsl TexHoora
Ne1...12

— ]

PucyHok 3.1 — CtpykTypHas cxema npubopa TPM151

NMpumeyaHme - TonCTbIMM BepPTUKANbHLIMK JIMHUSMU Ha cxemMe OO03HaYeHbl CeNnekTopbl,
B KOTOpPbIX MOryT ObITb 3agaHbl pasnu4yHble BapuaHTbl CBA3EM Mexay nporpaMmMHbIMU
Moaynsmu. B peanbHon KoHgbueypauyuu, CO3g4aHHOW NONb30oBaTeNeM, CENIEKTOPOB HET — OHU
BbIPOXOAKTCA B XXECTKME NUHUM CBA3UN MeXAY NPOrpamMMHbIMU MOOYSAMMU.
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Mpnbop TPM151 npeacrtasnset cobon AByxXKaHambHbIN M3MEPUTENb-PErYNATOP, UMEET
rMBKY0 KOHGUIypupyemyro CTpykTypy. Bce anemeHTbl npubopa: perynstopbl, BbIYUCIUTENM,
BXOOHbIE M BbIXOOHbIE MOAYNM U T. 4. ABMASOTCA aBTOHOMHbIMU MPOrPaMMHbIMU MOAYNAMU U
HaxXoAATCsa BHYTPM MUKPOKOHTponnepa npuoopa.

Ona  dyHKuMoHnpoBaHua npubopa p[JormkHa OblTb MOMHOCTBIO onpefeneHa ero
KoHdourypauus, 4to o3HavdaeT HeobXoAMMOCTb 3afdaHnsa BCcex HeobxoammbiX napameTpoB Ans
ncnonb3yemblX MOAyren, nNpy 3TOM HeUcnonb3yemble MOOynuM He onucbiBatloTcs. bbicTpoe
KOH(purypupoBaHue npmnbopa TPM151 nponsBoguTca ¢ NOMOLLBIO NporpaMmmbl BeiCTpbii cTapT
(EasyGo TPM151), npuyem Aans kaxgoun  mogudpukaumm  npubopa  peanu3oBaHa
nHoMBMayanbHass nporpamma bbicTpeii cTtapT. Ons mM3MeHeHust OTAenbHbIX MapameTpoB
npubopa vnu gns co3gaHns KOHUrypauumn, OTNMYaloWmMXCa OT CTaHAApPTHbIX, MCNOMb3yeTcH
nporpamma-KoHngurypatop TPM151, nmetowaa goctyn ko Bcem napametpam npmbopa.

3.2 NowaroBoe perynupoBaHue. lNporpamma TexHonora. CoctossHua CTOIN m
ABAPUA

3.2.1 Nporpamma TexHonora
CyuwiectByeT MHOXECTBO TEXHOJSIOTMYECKMX TMPOLIECCOB, B KOTOPbLIX Tpebyetca He
nogaepXXaHue MOCTOAHHOIO 3HaYeHUs perynmpyemMon BervYMHbl, a WU3MEHEeHue 3Ha4YeHus
perynmpyemon Befnn4yMHbl Mo 3apaHee onpeaeneHHoMy (3agaBaeMomMy nosib3oBaTeNieM) 3aKOHy.
Mpnbopbl ¢ TakMMN PYHKUMAMM HasbliBalOT NporpamMHbiMK 3agatymkamu. TPM151 oTHocuTca
MMEHHO K Kflaccy nporpaMMmHbIX 3agaTymkoB. [Mpu 3TOM 3akOH wunM nocrneaoBaTeribHOCTb
N3MEHEHUS  3Ha4YeHUn perynupyemblx nNpubopom  OU3NYECKUX BENWYMH  Ha3blBaeTcH
lNpoepammot mexHorozaa.
[Mpoepamma mexHoOr02a COCTOUT K3 Habopa KOHEeYHOro 4yucna atanoB — Llazos
lNpozpammebl.
[MowaroBoe ynpaBneHns TEXHONOMMYeCcKMM NpoLeccoM MOXET BKMYaTh crneaywowue, —
Ha npumepe perynuposaHusa npudbopom TPM151 TemnepaTypbl, — 3Tanbl:
* roagepxaHue 3afaHHOro 3HavyeHus (yCTaBku) TemnepaTypbl;
e HarpeBs 40 3afaHHOro 3Ha4YeHUsa TemnepaTypbl UMK B TeYEHUE 3a4aHHOrO BPEMEHM;
e OXxfaxgeHue 00 3a[4aHHOro 3HaYeHUst TemnepaTypbl UK B TEYEHNE 3a4aHHOIO BPEMEHM.
Mpumep lNporpammbl TexHoMora, NpeacTaBleHHon B BUae rpaduka nsmMeHeHns yCTaBokK
BO BpeMeHU, NpeacTaBreH Ha pucyHke 3.2.

T,°C A

| o
| A-hwar | 2-i war 3-war |  Bpems
PucyHok 3.2 — NMpumep Mporpammbl TexHonora ana TPM151
Ha kaxxgom Lllaze 3apatoTcsa criegyrouime OCHOBHbIE napamMeTpbl:
YCTABKA 4518 perynupyemMmon BenuynHbl;
TWN YCTaHOBKU (C KOppeKLumen no rpacduky unm 6es Hee);
™™n Laea;
AnuTenebHOCTL Ll/aza nnun ycnosue nepexoga Ha cneaywowmin Llae.

|
|
I
|
|
|
|
|
I
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Mo Lazam lNpozpammbl mexHosi02a MEHAETCS eLle paa NapamMeTpoB, Hanpumep:

e napameTpbl MHCIeKmMopos, KOHTPONUPYIOLLMX HaXOXOEHWE PEerynmpyeMon BeSIMYUHDI
B 3aJaHHbIX rpaHuuyax (cm. n. 3.3.8);

® roAKNoYeHne pasHblx ['eHepamopos umnyribcos K Kntoyam (cm. n. 3.3.9).

Bcero B TPM151 ana Ob6bekma pezaynupogaHusi MOXHO 3afaTb OO0 12 He3aBUCUMBbIX
lNpoepamm mexHosnioea no 10 LLazos. MNMpun atom kaxaasa m3 12 MNpoepamm MOXET UCNOMHATBLCS
Kak BMnoXeHHasi nognporpammMa Ha ogHoMm u3 Lllazoe gpyrown lNpoepammesi.

BAXHO! Mpnbop nogaepxmBaeT 2 ypOBHSA BIIOXEHHOCTU, T. €. AOMYyCKaeTCa O4HO BIOXEHWe
nporpaMmmbl BO Br1oeHHYyo ripogpammy. PexypCuBHbIN BbI30B HE A0MNyCKaeTCs.

3.2.2 Tvn Wara nporpaMmmMmbl TexHonora

D,J'lﬂ Kakaoro lliaza rlpuorpaMMbl E 3 Homdsrypaums TPMIS1 (s ve 3agano)
onpegensieTcs  ero  TUM:  «OObIYHbIA  Lwary» e e
nporpamMmmbl, «LWwar C MepexogoM» WNIN «KOHeL, = (23 Mporpassiei vexmancrs
nporpammbl». Tun [llaeca 3agaetca napameTpom # [ Nporpasma e
St.tY. @B snrnnnrannnn

OGbIYHbIN Lar nporpamMMbl — 3TO NPOCTON "@%’"E’?ﬂmz
lllaez, nna KoTOpOro 3agaeTcs ANUTENbHOCTb UMK 5 B
ycrioBue nepexoda Ha crnegywowun Llaz. Ha S B LWar 210
«0BbIYHOM ware» npoucxoauT paboTa ¥ Ton wars st by
Pezynsmopos, WHcnekmopos, Peaucmpamopos, + Howep nporpanmel AnAnepexoaa  nu.Pr
Knroueli n npo4mx aneMeHToB npubopa. ¥ Howep wara ana nepexoaa it

Lar ¢ nepexogom — tun Lara, KOTOpbIn NO3BOMISIET MNEPENUTU MO €ro OKOHYaHUK He K
cnegyrowemy 3a Hum UWary, a k lNporpamme un Llary, koTopble yKasblBalOTCH 3HAYEHUAMMU
napametpoB nU.Pr u nU.St. Takum obpasom, nNpyM MHULMMPOBAHMUN «Llara C NepexogomMm»
BbINoNHAETCA BrioxeHHas npogpamma.

Mcnonbays «war ¢ nepexoaom», Nonb3oBaTenb MOXET co3aaThb:

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

e nporpammy, paboTatoLLyo no 6eckoHe4YHOMyY LMKy (pUcyHok 3.3, B, T).

NMpumeyaHne - OcrtaHoBka [Mporpammbl, paboTatowen no 6eCKOHEYHOMY LMKIY, BO3MOXHa
TONbKO MNPV NOMOLLM KHOMOK Ha NMuUeBOW naHenu npubopa.

Heunknuueckas lMNporpamma B TPM151 (pucyHok 3.3, a, 6) cocToMT M3 nocnegoBaTenbHOCTH
«OObIYHbIX LLIAroB» W «LIAroB C MepexofoM», KoTopas 3akaHumBaeTcsa Llarom tmna «koHew,
nporpamMmmbiy.

KoHel nporpammbl unu «lycton war» — War, o6o3Havalowmnin oKoHYaHne nporpamMmmbi.
Ecnn nporpamma gormkHa umetb 5 «paboumnx» Lllazos, T0 peanusyetcsa lNporpamma 13 LECTH
LLlaroB, n3 KOTOpbIX NepBble MATb AOMKHbI ObITb NMNMO0 «OBbLIYHBIMK WaraMmny, NMMOO «Lwaramun ¢
nepexoaom», a wecton Lllaz ob6s3aTenbHO 40MKEH ObITb TUMNa «MyCTOM Lary.

BHumanue! T[lpubop TPM151 npepoctaBnsieT nofb3oBaTento BO3MOXHOCTb CO34aBaThb
nporpammbl 13 10 3Havawmx LWaroe npu ycnosum, yto Ha nocnegHem 10-m mecTte OGyaer

19



pacnonoxeH «obblyHbin LWar». Hannume Ha 10-m no cuyety mecte «ob6bivHoro LWara» npubop
BOCMNpUHMMAET criegyowmm obpasom: BbINonHAET nocnegosaTtensHo [lporpammy mn3 10-Tu
LllaroB u 3aBepLuaeT ee.

NPOrPAMMA 1
a) Mporpamma 13 9 Waros War 1 LWar 9 War 10
N «KOHLa Nporpammbi» «00bIMHBIA |~ ++« —P| «0ObMHbIE P «KOHEL
war» war» NnporpamMmbi»
NPOrPAMMA 1 MPOrPAMMA 2
6) Mporpamma u3 11 LWaros War 1 War 10 War 1 War 2
M «KOHUA nporpaMmbi» «00bYHBIA [P --- —P| «wwarc «00bMHBIA =P «KOHel,
war» nepexofom» war» NporpaMmbl»
MPOrPAMMA 1
8) Mporpamma u3 8 LLiaros, Wars ier? larct
paboTatoLas - Pe® Bl bl
0 BECKOHEUHOMY LMKJTY Pl «0ObluHblil [P ==« —P| «0BbluHbI [—P| «warc
wiar» war» nepexofom»
r] nporpamma n3 12 LLaros, NPOrPAMMA 1 [POrPAMMA 2
nocneaxue 3 Lllara War 1 War 10 War 1 War 2
NOBTOPAKOTCA «00blYHbIA P ==« —P| «warc P «0OblyHbiA P  «warc
no 6ECKOHB'-IHOM‘y' LUuKny war» P| nepexonom» war» nepexoaom»

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

3.2.3 YcnoBusa nepexopaa Ha cnepyowmn Lar
B TPM151 BO3MOXHbI 4eTblpe BapuaHTa

NOrVKM Nepexoda Ha cneayowmn Llae: : A:m*‘:‘é{' (e e sanac)
- = Ticd pa
1) «N0 BpeMeHn» — Mo UCTeYeHuU 3agaHHOro T
BpPEMeHU (anuTensbHocTM Lllaza, & v
3agaBaemou napameTpom t.PS); < B rporpaatioz
2) «<NO0  3HAYEHWO» — MO  AOCTUMXKEHUM e
du3nyeckon BENMUYMHON 3HAYEHUA YCTaBKK = @ Warhero
. g TIOTFECE NEPEOAA P CNEEVeOLLN LT LE.FS
I'IepeXOD,a, ' YCnomse nom nepexnde RO mopor. e’ Sn.PS
:-‘ HORR i Pt N T NeSiird TOr-B0400 BTt & T8 NEpeaoga N FS
3) npu BbINOMHEHUM  OQHOBPEMEHHO  A1BYX e i
nepBblXx ycnoBun  («no  BpeMeHn WU e LTaroCT s LPS
3HaYeHUo»);
4) Npn BbINOSIHEHMM XOTS Obl OAHOrO M3 OBYX nNepBbiXx ycnoBun («no Bpemenn WITA
3HaYeHUION).

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

[na 3agaHusa ycnoBusi nepexoga Ha cneaywwmin Llaz no BapmaHty 2 (N0 3HAYEHMUIO)
MOXET WCMNonb30BaTbCA BenuuMHa, npuwegwas ¢ nwboro Bxoga npubopa w/unn
obpaboTaHHaa (paccumTaHHasn) nwbbiM w3  Beiyucniumened Ob6bekma. Ee 3HayeHue
CpaBHMBAETCA C yCTaBKOW nepexoda, M ecrnivm OHo 6onblle 3TOW yCTaBkM (MNU MeHblue,
XapakTep COOTHOLIeHNA onpegendetcsa napameTpoMm Sn.PS), To npoucxoguT nepexon Ha
cnepgyrowmn Llae.
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Homep Bbiyucriumersiss — NCTOYMHUKA BXOAHOW BENUYUHbLI — 3a4aeTcsa napameTpom in.PS,
3HayeHue yctaBku — napameTpom SP.PS.

3.2.4 Warn OcTtaHoB u ABapusa. CocTtosiHua O6beKkTa perynmpoBaHus

O6bekm peayrupogaHusi MOXET HaxXoOUTbCS B OAHOM U3 TPeX COCTOSAHUMN:

e PABOTA (RUN);
e CTOIT(STOP);
o ABAPW/A (FAIL).

B coctosHum PABEOTA npounssoanTca BbinonHeHne [lpogpamMmMbl mexHor1o2a.

B coctoaHun CTOIT O6bekm Haxooutcs, Korga ogHa [IpoepamMma mexHosio2a yxe
BbiNOSIHEHa, a Jpyras ewe He 3anyueHa. [lpM 3TOM BO3MOXHO OTKMOYeHUe BbIXOOHbIX
ycmpoucme, nogaepxaHue @UKCMPOBAHHOIO 3HayeHUst MOLLUHOCTWU Ha McronHumersibHbIX
MexaHu3Max Unu gaxe perynmposaHue no 3agaHHom YCTABKE.

B coctosinne ABAPUA O6bekm nepexoanTt npu BO3HUKHOBEHUM aBapunHON cutyaumn. B
3TOM pexmnme TaKkKe BO3MOXHO rnogaepxaHve (OUKCUPOBAHHOIO 3HAYeHUS MOLLUHOCTU Ha MM.
Mpun HaxkaTum KHONKM «AnbT» Ha Nnpubope BbiBOauTCS Ha LIN2 kog aBapun, no KOTOPOMY MOXHO
YTOYHUTb, YTO Npomnsowsio (cm. n.n. 6.3, 13.7.3).

Onsa onncanusa coctoannn CTOIM (STOP) n ABAPUA (FAIL) B npubope cyLiecTsyloT ABa
cneumanuanpoBaHHbix Lllaza lNpoepammbl — 310 LLlaezu OCTAHOB n ABAPUA, ona koTopbix
3apes3epBupoBaHbl nocrnegHun n npegnocnednun Llazu nocnegHen [lpoepammbl mexHosio2a
Obbekma.

LWar Ne 10 MNporpammbl Ne 12 3ape3epBupoBaH ansa onucaHus coctosHusa CTOI (STOP)
B npmbope. Ha atom Lare nonb3oBatenbs MOXeT (CM. napameTpbl YcTaBku, n. 3.4):

e OTKMOYUTb perynupoBaHue, 3agaB HyNeBoe 3Ha4YeHne MOLLHOCTU, nogaBaemon Ha VM;
e nogaBaTb PUKCUPOBAHHOE 3HAYeHMEe MOLLHOCTU Ha NM;
e NoJAepXMBaTb PEryNMpyeMyto BENUYMHY Ha yPOBHE, 3a4aHHOM Y CTaBKOW.

LWar Ne 9 Mporpammbl N2 12 3apesepBupoBaH ansa onucaHusa coctossHus ABAPUA (FAIL)
B npubope. Ha atom Lllare nonb3oBatenb MOXeT 3agaTb (PUKCUPOBAHHOE HyneBoe WNnu
HeHyrneBoe 3Ha4YeHne MoLHoCcTK Ha M.

BHumaHume! Npu nporpammmnpoBaHnmn npubopa nonb3oBaTtenb AOSMKEH 06paTUTb BHUMaHME Ha
TO, YTO nocnegHsst lNpoepamma Ob6bekma Kopode Apyrux Ha 2 Lllaza (pe3epBupoBaHune Onsi
onucanmna coctostHui CTOIM (STOP) wn ABAPUA (FAIL)), n ckoHdurypmpoBatb 9Tu
cneunanuanpoBaHHble Lazau lNpoepamMmbl mexHoroza.

Ha 3aBope-mnsrotosutene gns LWaros Ne 10 («CTOIlM») n Ne 9 («<ABAPUA») Mporpammbl Ne 12
YCTaHOBIIEHO MOCTOSIHHOE HYNeBOe 3HadYeHue MolHocTW, nogasaemon Ha VM. lNMonb3oBaTtens

MOXeT nepekoHUrypnpoBaTtb 3TN
cneunanm3npoBaHHbIE Waru no CBOEMY YCMOTpPEHMNUIO. - ﬁ Kondurypawss TPM1S1 (MMa He 3agaH0)
= — NapameTpst nprbopa
3.2.5 MacwTtab BpemeHu B [lporpammax = | Mporpassie: TexHonora
TexHorsnora C: Mporpanma N2l
MapameTpom MacwTab BpeMeHU A s rrnnnnnnnss
nosnb3oBaTenb BblbnpaeT eguHuLbl, B KOTOPbIX OyaeT =l Nporpamma Ne12
3afjaBatbcs  AnuTenbHocTh LUara B [Mporpamme: @ B Wwar net
«4acbl/MUHYTbI» UMW  «MUHYTbI/CeKyHabI». [daHHbIN W akaansusis
B War N210

napameTp aBnseTca oowmm ansa scex Nporpamm.
P P t A porp “:/'-"Manmaﬁ BREMEHH B NOOCDaMMa k.5cl
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MpumeyaHue - 3agaHne anutenbHocTu Llara ogHOBpeMeEHHO B Yacax, MUHyTax U cekyHaax B
TPM151 HeBo3MOXHO.

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

Ecnn MacwTab Bpemenun t.SCL — «4yacbl/MuHyTbI», TO LWar MNMporpammbl 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
Monb3oBaTenb  MOXET  paspelunTb UMM = 2 ioupurypawss TPMISL (Weis He 53a30)

3anpeTutb 3anyck niobomn [lMporpammbl, ycTaHOBMB = [0 napameTpe: npubiopa
COOTBETCTBYKOLLEE 3Ha4veHune napamMeTpa = '] Nporpasres TexHoNOra
PaspelueHue 3anycka nporpammbl rnPr. + Enﬂurnama Net
BHumaHue! PekomeHayeTca 3anpetuTb 3anyck BCex 2 @r}?ﬂrﬂaﬂ'ﬂﬂ @12
[Mporpamm, KOTOpble HE WCMOMNb3YTCA WU  He * g e

+ LR RN ]
CKOH(PUTYypUpOBaHbI. LB war w10

o & PaspeweHmue 3anyCea Nporpamme P
3.2.7. 3anomMuHaHue MUCMNOJIHSIeMOU

Mporpammbl TexHonora

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

nonb3oBaTenb NHULMMpPYET NCMNOSNHEHnE
KOHKpeTHon [Nporpammbl. [1ns 3Toro Mcnonb3yetcsa k= 2} Kordrrypauns TPMLS1 (Mna He 33aako)
3HadeHne «3anomHuTb Homep [p/l» cnyxebHoro = [ NapaneTpei npropa

- (80 Crywet
napameTtpa Pr.rE. MNpn 3TOM 3HaYeHWM napameTpa ) ErelanmE

PrrE npubop TPM151, nocne 3aBepLlueHus
ncnonHsemon porpammbl, NPEANIOKUT NOMAL30BATENO MHULMUPOBATL U3 cocTosiHUA «CTOIMM»
paboTy npmnbopa, HauYMHas MMEHHO C 3arnoOMHeHHbIX HoMepoB [porpammbl u Wara, — Ha L4
OyayT BbICBEYEHbI 3aMOMHEHHbIE HOMepa.

Mpu 3HaveHnn cnyxebHoro napameTpa Pr.rE no ymonyanuio — «Yct. MpNe1 LLUINe1» —
npubop TPM151, nocne 3aBeplueHuss nNbOON MHULMMPOBAHHOW nonb3oBaTenem [lporpammel,
BepHeTcs K LWWary 1 MNMporpamme! 1.

RE
\f’ 3AN0OMMHAHKE HOMEPA Nporparmelfwara  Pr.rE

BHumaHue! [lonb3oBatenb [JOMMKEH YyyuTbiBaTb, YTO 3aMOMWHAKOTCA HOMEpa WMEHHO
nocnegHen wucnonHeHHon [lporpammbl 1 LWara atom [lporpammbl, HayMHaa C KOTOPOro
nosfib3oBaTesib MHULUMUPYET UCnosiHeHne B pexume SEL, T.e., ecnu, npu 3Ha4YeHUn «3anoMHUTb
Homep [p/LW» cnyxe6bHoro napameTpa Pr.rE, nonb3oBatenb, Nocne 3aBepLleHNs NCNONHAEMON
Mporpammbl nonyunt oT npubopa TPM151 npeanoxeHne noBTOPUTbL 3Ty TOSMbKO YTO
WCNOJSTHEHHYIO Mporpammy, HO, B pexume SEL BbibepeT gpyryto NMporpammy TexHonora u Lar
aton [Mporpammbl, TO nocre 3aBepllieHus 3Ton BTopour [lporpamMmmbl nNonyyuT OT npubopa
npurnaweHme K noBTOPY MOCnegHen MCNOSIHEHHOW nporpaMmbl (T.e. BTOPOM BbiGpaHHOW B
pexuve SEL).
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3.3 OcHoOBHbIe 6n1oKu Nnpudopa

Pasgen copepXut nepedncrnieHMe KoMmnsiekca aremMeHToB cocTaBa npubopa TPM151,
onpegerneHnsa HasHa4YeHnsa 1 onucaHne PYHKUMOHUPOBAHUSA KOHKPETHBIX 35IEMEHTOB.

3.3.1 O6beKT n KaHan perynupoBaHuA

Punanyecknin 06BHEKT perynmupoBaHns — YCTPOWCTBO WM YCTaHOBKA, OCYLLECTBSOLWAN
TEXHOMNOrMYeCckUn NpoLece, xapakrepmsyembli HabopoM perynupyemblx napameTpoB.

INornyeckun obbekT perynupoBanusa (O6bekT) — co3gaHHasa B npubope matemaTndeckas
MoAenb n3nyeckoro obbekTa perynmpoBaHus.

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

OCHOBHbIM HasHayeHuMeMm peanusoBaHHOro npubopa TPM151 saensetca ynpasneHue
MakcMManbHO ABYMs napameTtpamu ogHoro dusnyeckoro obbvekta. B npubope mcnonbsyetca
oavH Jlornyeckmn obbekT (Npu (akTUYEeCKOW KOHCTPYKTUBHO obBecnevyeHHOM BO3MOXHOCTU
NCNoNb30BaHMsA ABYX HE3aBUCUMBbIX Jlormyecknx o6 bekToB).

Kanan perynupoBaHusa (KaHan) siBnsertca coctaBHon YacTblo OB6bekTa perynupoBaHus,

npeactaBnsieT  coboOM  KOMMMEKC  3NIEMEHTOB 25 Konrrypaun TPMIS1 (Vs He 3848H0)

coctaBa npubopa, npeaHasHaYeHHbI Ans L @ Napaweros rpvGopa
perynupoBaHMa OOHOW  (PU3NYECKON  BENUYUHbI B
(Temnepatypbl, OaBneHWss W Op.), BblMUCMSAEMON & S Karan el
(koHTponupyemon) no pesynbTaTtaMm MU3MEpPEHUs S P,
OZIHUM U HECKOMBbKMMW AaTymKamu. S g% Kanan NeB
O6vekt npubopa TPM151  Bknovaer 48¢ Kon-e0 KaHanos n.Ch

MakcumaneHOo aBa  KaHana  perynvpoBaHus:
konuyectBo KaHanos B O6bekTe paBHO KOMMYECTBY PeErynmpyembiX U/MNM KOHTPONMPYEMbIX
dusmyecknx BenuunH O6bekTa. PeanunsoBaHHaa KOHCTpykuma npubopa TPM151 umeet B
CBOEM COCTaBe BoceMb KaHanoB perynupoBaHusi, nporpaMmMmHble Moaynu Bcex KaHanos moryT
OblTb 3a4eNCTBOBaHbl NpU (PYHKUMOHMPOBaHMM Npubopa (obpaboTka MHGOpMauuM BXOOO0B U
BbIXO40B, UCMOMb30BaHWE B KayecCTBe BCroMoraTenbHbIX moaynen KaHanoB perynvpoBaHus
Ob6bekTe n np.).

KonuyectBo KaHanos B O6bekTe 3agaetca napameTpom n.Ch.

CTpykTypHasa cxema O4HOro KaHarna perynmpoBaHns NpuBedeHa Ha pucyHke 3.4.
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KaHan perynupoBaHus

YcraBka > _| BbixogHoe
. — FEYISTOp | ycTpoiicTBo

- Y

Bxogsl ——| Bblumcautenb
npubopa || (A0 8 BXOZIOB) En0|<“LBA | Bbix0HOM
| 3NIEMEHT
> WHcnekTop

PervcTparop - B;}']’é?wi”HoT”

PucyHok 3.4 — CtpykTtypHas cxema KaHana perynupoBaHusa

OCHOBHble CTPYKTYpHble eanHuUbl KaHana perynvpoBaHns criegyroLume:

e BblumcnuTtenb, Npou3BOOSILLMIA  BBIMUCHIEHUE = g Kondurypawss TPMISL (WA He 3aaaHo)
BXOOHOW BENMNYMHDI ans peryndaropa, =[] NapameTpel npubopa
WHCrekTopa u pernctpartopa (cm. n. 3.3.4); = ] Kanane

e Perynarop, pyHKUMOHMPYOLWMIA B OOHOM U3 2-X 3 &vy KaHan Ne1
pPeXnMOB: MAA-perynatopa nnu D ogatEsiiaias
ABYXMO3NLUNOHHOro perynaTtopa (cMm. n. 3.3.5); =) & Kanan NOB

e IHCNEeKTOop,  KOHTPONMUPYKOLLUMA  BO3MOXHbIN ¥ Perynatop e KaHane tEGL
BbIXO[, BbIMUCNEHHOro 3Ha4YeHNs 3a A0NyCTUMble ¥ VHCneKTop B KaMane insP

rpaHuLbl 1 BblgaroLwmin cooblieHne ob asapum (cm. n. 3.3.8);

e PeructpaTtop, nogawoWnn BblMUCNEHHOE 3HA4YeHMEe Ha BbIXOOAHOW 3NEMEHT, KOTOpPbIN
npeobpasyeT ero Tok 4...20 MA (cm. n. 3.3.10).

B npnbope TPM151 npeaycmotpeH Habop napameTpoB, perfameHTupyrowmx paboTy
KaHana:
¢ Bbuucnurens B KaHane MoXXHO OTKNoYMTb napameTpom CAL.t;
e Perynsatop B KaHane BknovaeTcs/oTknovaeTcsa napametpom rEGL;
¢ VHcnekTop B KaHane Bknio4yaeTcs/oTkNoYaeTcs napameTpom insP;
e Peructpartop B KaHane MOXHO OTKNo4nTbL napameTtpom OP.i.

MpumevaHne - OTknounTb Bblumcnutens B paboTatrolwleMm kaHane HeBo3MOXHo. [lpu
OTCYTCTBMM HEOoBXO4MMOCTM MpPOM3BOAUTL MaTeMaTuyeckue onepauum C  U3MEPEHHOM
BENMYMHOM Heobxoammo ycTaHoBUTb B napameTtpe "Tun Bblumcnutena" CAL.t 3HayeHue
"MoBTopuTenn". MNpu OTKMOYEHUN MHCMEKTOPa U perucTpaTopa KaHanm MoXeT UCronb30BaTbCs
TONbKO ANs U3MEPEHUA W/MNN BbIYUCIIEHNA (U3MYECKOW BESIMYUHBLI C OTOBpaxeHuem ee
BESIMYUHbI Ha LMPPOBOM UHOMKATOPE.
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dparmMeHTbl 9KpPaHHOro MHTEpenca, pasbACHALWNE NYTU K yCTaHaBNMBaEeMbIM napamMmeTpam
CALt n OP.i B nepeyHe napameTpoB nporpammbl «KoHcpurypatop TPM151» — cm. B
COOTBETCTBYHOLLMX pa3genax.

3.3.2 UamepuTenbHble BXoAbl

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

B kauecTtBe [JaT4nkoB MOryT ObiTb MCMOMNb30BaHbI:

e TepmonpeobpasoBaTenn CONPOTUBNEHUS;

Tepmonapbl (npeobpasoBaTenn TEPMOINEKTPUYECKUE);

e aKTMBHble NpeobpasoBaTenn C BbIXOOAHbIM aHaroroBbIM CUrHaNOM B BUAE MOCTOSIHHOMO

HaNpPsHKEHUs UNu ToKa;

e [AaTYUKM NOMOXKEHUS UCMOMNHUTENBHBIX MEXAHN3MOB.

Onsa u3mepeHus TemnepaTypbl 4alle BCEro WCnonb3ylTcs TepmonpeobpasoBaTenu
conpoTtuBneHus unm tepmonapsl (cMm. MNMpunoxerwue IN).

AKTMBHbIE NpeobpasoBaTenn C BbIXOAHbIM aHANoOroBbIM 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 M3MEPEeHUs Kak TemnepaTypbl, Tak WU Apyrux U3NYECKUX BESTUYUH:
AaBneHus, pacxoaa, YpOBHS U T. M.

[aTunkn nonoxeHus npegHasHayYeHbl 4ns onpeneneHns TEKYLEro nosoXeHus (CTeneHu
OTKPbIBAHUSA UNKN 3aKpbiBaHWs) 3anopHO-perynmpyowmx KrnanaHoB, 3agasukek, wabepos u T. n.
B Npouecce perynupoBaHusi. Hambonee 4acto B NPOMbILIIEHHOCTU MNPUMEHSAIOTCA LOaTYMKK
NOJSIOXEHNA pe3ncTUBHOro Tuna c conpotuereHnem o 900 OmM, HO MOryT MCMNONb30BaTLCA 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 Fondurypaupa TPM151 (MMAa He 3a4aH0)
= [ NapameTpel npuiopa

- |:| Exoakl
cootBeTctByeT [Jamyuk Ne1, Bxody 2- (8] Exon el
Lamuuk Ne 2). - 8 Ezzi N;z
na kaxnoro Bxopa Heobxooumo 3agaThb 5 -
. i N ; o ¥ THN AaTuHka in-k

TMN NOAKNIOYEHHOrO K Hemy [laTumka B napameTpe
in-t, BbIOpaB ero M3 npeanoXeHHoOro cnucka (B cooTBeTcTBMM C Tabnuvuen 1.2). Ecnu
nonb3oBaTesib He UCNOoNb3yeT Kakon-nbo Bxoa, To ana atoro Bxoga He06xoaMMO yCTaHOBUTL
3HayeHne «[laTymK He NOOKMIOYEH .

BHumaHue! [py HenpaBunbHOM 3agaHuKn 3HadveHnsa napameTpa | Tun gatyumnka | npubop Gyaet
NPON3BOANTbL HEKOPPEKTHbIE N3MEPEHUSI.

3.3.2.2 nepuoauqucmb oripoca = ﬁ KoHdurypaura TPMLS1 (M He zaaaH0)
ﬂamquxoe = [:l MNapamMeTpel NpHOopa
B npubope  TPM151 peanu3oBaHa =1 Bxoas

BO3MOXHOCTb YCTaHaBnuMBaTb Mepuog onpoca - [®] Brena Mot

Jatuvka Ha kaxgom Bxopge. [lMNepuog onpoca = [®] Bioa Moz

3apjaeTcsd napameTpoM itrk B cekyHOax ¢ TOYHOCTbIO ABC MepHoA ONpoca ASTHHKS itrL
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po 0,1 cek. OTOT napameTp onpeensieT nepuvos TakKTOB perynupoBaHusi, YTO O3HadaeT
cnefyiwoulee: U3MeHeHne MOLHOCTK, nogaBaemon Ha VIM, Byaet npom3BoaUTLCA C 4aCTOTOM,
paBHOM 4YacToTe onpoca Bxoaos.

BHumaHue! He gonyckaeTtcs 3agaBaTtb 3HavyeHWe nepuoa onpoca gartymka meHee 0,3 cek.

3.3.2.3 Omanbi o6pabomku cuzHana ¢ Jamyuka Ha Bxode

CurHanbl, nonyyeHHble oT Jatyukos, npudop npeobpasyeT (No gaHHbiM HCX) B Tekywme
undposble 3HaveHus. [Janee B npouecce 06paboTkM CUrHanoB OCYLLECTBNAETCA:
e uUnppoBas punbTpauusa curHana ot noMex;
® KOppeKUMa N3MepuTenbHON XxapakTepuctnkmn atymka;
e aBTOMaTU4YECKas KOpPpPeKuusa mnokasaHun npubopa no Temnepatype CBOOGOAHbLIX KOHLOB

TI,

e MacwTabupoBaHuMe LKanbl MU3MepeHnsa (Ons OaTYMKOB C  aHanoroBbiM  BbIXOAHbLIM

CUrHasnom).

MapameTpbl UUPPOBLIX UIILTPOB, YCTAHOBIMEHHbIE Ha 3aBode-u3rotosuTtene, B
OOnMbLWMHCTBE Cry4yaeB YAOBMETBOPAOT YCMOBUAM 3KcnnyaTtaumn npubopa. Ecnm B npouecce
paboTbl nonb3oBaTenb OOHapyXMBaeT CUMbHOE BIUSHUE BHELUHWX MMMYIbCHbIX MOMEX Ha
pesynbTaTtbl U3MEPEHWU, TO, MpU HEeOoBXOOUMOCTWU, MOXET M3MEHUTb 3aBOACKME 3Ha4YeHus
napameTpoB LndpoBbIX punbTpos (cMm. MNpunoxerHune E).

3aBofCcKMe 3HaYeHUs NapaMeTpoB KOPPEKLUMM N3MEPUTENTbHOW XapakTepuctukn [aTtymka
(cm. MNpunoxeHne E) MOXHO U3MEHATb TOMbKO B TEXHUYECKM OBOCHOBAHHbLIX Cryvasix, Tak Kak
Npu 3TOM U3MEHSATCSA CTaHAAPTHbIE METPOSIOrMYecKkme xapaktepuctukmn npmnbopa TPM151.

3.3.2.4 AemomMamu4eckasi KOppeKyusi nokasaHuu npubopa no memnepamype
c80600HbLIX KOHY08 mepmMornap

D'aHHaﬂ KOppeKLlMﬂ O6ecneqMBaeT = ﬁ Kondmrypaura TPM1S1 {Mua He 3aaaHo)
npaBuiibHble MOKa3aHUA np|/|6opa npn M3MeHeHuun = Napanerpel npropa
TemnepaTypbl OKpyXatolel ero cpefbl. [JaTunk -
TemnepaTtypbl  CBOGOAHbIX  KOHLOB Tepmonap = [5] Boa ez
pacnono»(eH BHyTpM I'Ipl/l60pa y KneMMHbIX v;’ PEMHM KOPPEKLHK N0 TEMAEPATYRE CEOO0AHEL: KOHWLOE T Cj-.C
KOHTAaKTOB.

BknroyeHune/BbIkNOYEHNE Koppekummn ocyliecTtensieTcs napametpom Cj-.C.

OTknto4eHne 3TOro BuAa KOppekuurM MOXeT OblTb HeobxoouMmo, Hanpumep, npwu
npoBeAeHMN MOBEPOYHbIX UCMbITaHM npubopa. NMpu OTKNIOYEHHOW KOppeKuun TemnepaTtypa
cBOOOOHLIX KOHUOB Tepmonap npuHumaetcsa paBHon O °C, 1 ee BO3MOXHbl€ U3MEHEHUS B
pacyeT He NPUHUMALOTCA.

3.3.2.5 MacwmabupoeaHue wkKasnbl UsMepeHUs: OJisi akmueHbIX
npeobpasoeameriell ¢ aHas10208bIM 8bIXOOHbLIM CU2HAJIOM

|_|pl/l pa6OTe C aKTUBHbIMU ,D,aTt-IVIKaMVI, = ﬁ FoHbHrypauna TPM1S1 (1Ma He 3343H0)

BbIXOAHbLIM CUrHanom KOTOpbIX aBnsieTcs = C_'F_ff;:g:lilb' npvfiopa
HanpsbKeHue unu Tok, B Npubope ocyLlecTBnsaeTca 5 (3] Bxos Not
MacwTtabupoBaHne wkanbl u3mepeHus. [locne = [#] Bxoa oz

AEC HH#HAA MPaHHLLE M3MEHEHMA SKTHEHOMD AaTHHES  AinlL

MacLITabmpoBaHNS KOHTpOnMpyemble uanyeckme
BENMYMHBLI OTOBpaXxarwTCcAa HenocpeacTBEHHO B
eanHNUax nx naMmepeHus (atmocdepax, kunonackansix, MeTpax u T. a.).

Ana kaxgoro Takoro [latunka HeobxoanMMOo YCTaHOBUTL AManas3oH N3MepPEHUS:
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HWXHAA rpaHuua ananasoHa nsmepeHus 3agaetcda napametpom Ain.L u cooTBeTCTBYET

MWHUMalribHOMY YPOBHIO BbIXOOAHOIo CUrHana [aTtyuka;

BEPXHASA rpaHuLa avanas3oHa nsmepeHus 3agaetca napametpom Ain.H un cootBeTcTByeT

MaKCMalibHOMY YPOBHIO BbIXOOHOIo curHana [atuyuka.

OCYyLLEeCTBNAETCA 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 wncnonb3oBaHuMM JaTymka C
BbIXOAHbLIM TOKOM 4..20 MA,

KOHTPONMpYytoLLEero AasrieHne B uanasoHe
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 Bbluncnurtensb B coctaBe KaHana

Bbluncnureno nporpaMMHbIN - MOAYIb,
BESIMYUHBbI MO OLHOMY WM HECKOSbKUM BXOLHbIM
3HayeHnaMm. K  Bbluucnuteno  moxetr  ObiTb
NOAKIIOYEHO no 8 NCTOYHUKOB JaHHbIX.
MIcToyHMKaMn  OaHHbIX SBNAOTCA COOCTBEHHbIE
n3MepuTenbHble BXxoabl npubopa mnm ero ceTteBble
BXOAbl.

Tun  wncToyHMKa  AaHHbIX  Bblamncnutens
3apgaeTca napameTpom t.in., a HOMep WCTOYHMKA
AaHHbIX — NapamMeTpoMm in.

NanbHeiwasn obpaboTka curHanos [JaTunka BbixoaHou

TOK )
hartymka, MA
20 A
Tekylee |emmeeee JManasoH
n3MepeHue namepeHus
4 Y.
Ain.L  Ain.H  pagnenve,
(0,00) (25,00) atT™

PucyHok 3.5 — lNpumep 3agaHus
AnanasoHa u3MepeHus1 akTUBHOro
AaTtymka

NPOn3BOAALWMNA  BblYMCIIEHME BbIXOAHOW
= ﬁ KoHbHrypauua TPM151 (MMA He 3343H0)
= D MNapameTpel nprbopa
= [0 Bermcnrent
- 21 BRMHCIHTEN: M21
= 2 BelMMCIHTENE NOE
+-[8] Bxoa N21 EbmcnMTENA
+ E EEEEEEEEEEEEEEE T T
= [®] Bxoa N2G BEMMCIMTENR
25? TN apryMeHTa BeidvcnHTENA
ABC HomMep (cuMTan © 0) Bxoda vk CeTesora Bxoaa

Lin,
in,

Bbluncnutens BkntoyeH B KaHan perynnpoBaHus 1 KeCTKO CBA3aH C TpeMs ero 6rokamu:
Perynatopom, MHcnektopom n Pernctpatopom. B aTu Tpu 65oka noctynatoT gaHHbIE C BbixoAa
Boluncnutena. [Ons wcnonb3oBaHus Belumcnutens Kanan PerynupoBaHus pormkeH ObiTb

noakmtoyYéH Kk OBbeEKTy.

Cxema nogkntoyeHus N3MepuTeribHbiIX M CeTeBbiX BXOO0B anl6opa KO BXOOam

Bbluncnurensa npeacrasneHa Ha pucyHke 3.6.
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Boluucnurens 1

24

Bxopp!

W3meputenbHbie \
Bbiyncnurens

BXog4bl npubopa

k_

o

Beiuucnutens 8

_J

H-..HHBH

[ Bxopp!
Boiyucnurens

L3

PucyHok 3.6 - Cxema noakniovYeHUs uamepuTernbHbIX
BXOA0B npubopa ko Bxoaam Beluncnurenen

= ﬁ KoHbMrypauma TPM1S1 (MMA He 3a8aH0)

Onsa BeluMcnntensa 3apgarotca  cregywoouime =R [g_f-lpamemb. nprGopa
. = BeMHMCAMTENK
I'IapaMeprI . - 21 BeMMcIHTENE NO1
e TUMN BblYMCIIMTENSA (dpopmyna Aans e
CAL t . = 23 BbmHCIHTEnE NG
Bbl""l MC”eHMﬂ) (napaMeTp - )’ + E' BExoa MO1 EblMMCIMTERA
® KONMU4YeCTBO “cnonb3yembix Bxonos R ittt
. . =-[8] Bxoa MoE EEmcIMTERR
(I'IapaMeTp n.in C), ABC BecoeoH koad. AnA dopMynel "BIEEWEHHSA CymMa” SCA
e KONMW4YeCTBO 3HAKOB MOCIe AEeCATUYHON TOYKU ~7 Gopmyna B Tens cALE
. ABC KON-B0 3HAKOE NOCNE AEC-0A TOWKH Ha HHANKATOPE dr
(napaMeTp d P)’ ABC KON-B0 ApryMEHTOE BBIMMCIMTENA n.in.C

e BeCOBble KOI(PPULMEHTbI U3MEPUTENbHbIX
BXOZOB Mpu pacyeTe B3BeLLUEHHOW cyMMbl (napameTp SCA).
Bbluncnutenb NnMeeT aBa Llqu)pOBle = ﬁ KoHbkrypaura TPM1S1 (ua He sa4aH0)

dunbtpa: HY-unbTp M nuKoBbIM  (NapameTpbl = D[”:alpamewb' T
= BbI4HCAHTEMH
CL.Gdwu CLFG) ' 4 2 BrimcnuTens Mot
+ 2_‘:5:_4:_4:_4:_4:5:_4:_4:_4:_4:5:_4:

OHM  MoryT OblTb  MCMOMb30BaHbl AN = 2, BcnnTens NOB

dunbTpauun BENUYUMH, Npuweawmnx no cetm RS- £ %Bm”g“‘b'”"c”"‘m”“
+ LR EEEEEEEEEEERE E 31

485 yepes ceTeBble BXOAbl. [ T ——

D']'Iﬂ ('*)I/IﬂpraLl,VlVl BeNM4YNH, WU3IMEepPeHHbIX AEC MOCTOAHHAR BREMEHH LMGPOEOro dwneTpa  CL.Fd
cobCcTBEHHbIMM Bxogamu npubopa, UCronb3yrTcs &8¢ Nonoca udposoro drneTpa CLFG
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undposble unbTpbl, Bxoaswme B moaynb Bxogos npubopa TPM151 (cm. Mpunoxenune E).
[Mpn aTOM pekomeHOyeTCs OTKMOYUTb (PUMbTPbl BblMUCIUTENEN, YCTAHOBUB B UX NapamMeTpax
HyrneBble 3Ha4YeHNS.

3.3.3.1 Tun Bbiyucnumens

Bbluncnutens NnponM3BoaMT OAHY MareMaTuyecKyto onepaumnio ¢ BXOAHbIMW BENUYMHAMM.
®PyHKUMOHANbHOE Ha3HayeHne (Popmyrnbl AfS BblYUCNEHUS), MO KOTOPOMY MOXeT ObITb
ncnonb3oBaH (3anporpammupoBaH) Bbluucnutenb U KONMYECTBO  BXOAHbLIX — BENUYMH,
ncnonb3yemMbiX Npyv 3TOM, npeacTtasBneHbl B Tabnuue 3.1. Takke B Tabnvue npeacTaBneHbl
CMMBOJbI, BbiCBEYMBAEMbIE HA LM@PPOBOM MHAMKATOPE MPU NPOrpaMmMMpoOBaHUN KHOMKaMKU Ha

nvueBoK naHenu npubopa pexuma paboTbl Beluncnutens.

Ta6bnuua 3.1 - BapnaHTbl npumeHeHus Beluucnurens

CumBonbl ®dopmyna Beluncnurens Pa3pelweHHoOe yucno Bxogos Bbiuncnurens
Ha UM (napameTp CAL.t) (napameTp n.in.C)
~EP- MoBTOpUTENDL 1
cl BaBelweHHasa cymma 1..8
rAE YacTtHoe
59- KBagpaTHbIi KOPEHb 1
LoP Makcumym 1..8
bokE MuHUMyMm 1..8
R-CF CpepgHee apudpmeTmnyeckoe 1...8
~H Bbluncnntenb BnaXxHoCTn 2,3
f= MepgunaHa 3,57
oFfF Bblumcnutenb OTKMOYEH napameTp He 3agaeTcs

Bbluncnvtens npoumsBoauT cregylowimMe onepauum B CBOUX MPOrpaMMHO  3aaHHbIX
COCTOSIHUSX:
e [loBTOpUTENb NEpedaeT U3MEPEHHOE 3HaveHne co Bxoda Bblumcnutensa Ha Bbixod, He
npon3BoOas MaTeMaTUYECKUX OENCTBUN.
Monb3oBaTtenb ycrtaHaBnuBaeT 3HadeHwe [loBTopuTenb, ecnu  perynupyemas
dusnyeckas BennunmHa mamepsieTcs Ha Bxoge u He TpebyeT HUKaKMX LONOSTHUTENbHbIX
BblYMCNeHun. Npumep — MOHUTOPUHI TeMnepaTypbl, KOTOpas U3MepseTcs TepMonapou.
e BasBelwweHHasa cymma BblumMcngeTcs no dpopmyne:
BbIX. 3HaY4. = BX0AH. 3Ha4. 1 x K1 + BXogH. 3Hay. 2 x K2 + ..... + BX0ogH. 3Hau. 8 x K8,
roe K1...K8 — BecoBble koadhdmumneHTbl ans Bxoaos 1...8.
BecoBble koadpdpuumeHTbl K 3apgattca napametpamn SCA v B gpyrux dopmyrnax He
YUYMTbIBAOTCA.
KoadbpuumneHTsl K MoryT 6biTb LienbiMn, APOBHBIMUY, NONOXUTENBbHBIMW, OTpULATENBHBLIMMU.
C nomoLubto B3BeLLeHHOM CyMMbl BbIMNCASIETCA Pa3HOCTb ABYX M3MEPEHHbIX BENUYNH. [na
9TOro HYXHO 3afaTb O4HOMY BXO4Yy BECOBOW KOIMPPUUNEHT «— 1», a Apyromy «+1».
e YacTHoe BO3BpaLlaeT pesynbTaT AeNeHns NepBoro BXOAHOro 3Ha4eHNsa Ha BTOpoe.
e KBagpaTHbI KOPEHb M3BMEKAETCs M3 3HaAYeHWUs, npuwenwero Ha Bxoa Bblumcnutens.
M3BneyeHne kBagpaTHOro KOPHA U3 oTpuuaTenbHbIX Ynucen He gonyckaeTcs!
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o  OyHKUMM MuHMMYM M Makcumym BO3BpaLLalOT HauMeHbLIee U HanbornbLuee No BENUYNHe
N3 3Ha4YeHun, npuweawmnx Ha Bxoabl Belumcnurens, ¢ y4€TOM 3Haka.

e PacyeT BnaxHOCTU NPOU3BOOUTCHA MCUXOMETPUYECKMM METOLOM Mo TemnepaTypam

CYyXOro u BraXHoro tepMomeTpoB. [1py aTOM Ha nepsbin BxO4 Bblumcnutens nogaetcsa
TemnepaTypa Cyxoro TepMOMeTpa, Ha BTOpPOM BXO4 — Temrnepartypa BIaXHOro
TepmomeTpa (cMm. Mpunoxenue J).
[na 6onee TOYHOrO BbIMUCMEHUS BMAXHOCTU WUCMNONb3yeTCA 3HAaYeHWe aTMoCcepHOro
AaBneHusi. BennunHa gaBneHns nogaetcs Ha TpeTun Bxoa Beiuucnurens un namepsietcs
B rekronackanax (rekro = 102). B cnyyae oTcyTCTBUA WM3MEPEHHOro aTMocdepHOoro
AaBMeHnst OHO NPUHMMAaeTCs HopMarnbHbIM, paBHbiM 1013.25 rekrtolla.

o O@OyHKUMA MeagmaHa paboTaeTr C HeYeTHbIM KONMMYECTBOM BXo4oOB Bbluucnurtens.
Bbluncnurens BbiOMpaeT MakcumMmarnbHOEe U MUHUManbHOE BXOAHbIE 3HAYEHUS U OTCEKaeT
nx. C oCTaBLIMMUCHA BXOOHbIMU BENUYMHAMUM OH NOBTOPSET Ty Xe npouenypy — 1 Tak o
TeX nop, Noka He OCTaHeTCA OAHO 4MCIo, KOTopoe W OyaeT 3HavyeHnem yHKUUn
MegunaHa.

Hanpumep, ecnu Boluncnutens nonyyvaeTt 5 BXOAHbIX 3Ha4YeHun: «10», «88», «56», «40»,
«37» — TO0 PyHKUMA MegmaHa BepHeT 3HaveHue «40».

3.3.3.2 Konuyecmeo 3HaKoe8 rnocsie éecssmu4yHoll mo4YyKu

BbluncneHHaa dwusnyeckass BenuumHa MoOXeT ObiTb oToOpaxeHa Ha 4-x paspsgHOM
nHgukatope L1 ¢ pasnuyHon To4HOCTbIO. B napameTtpe dP nonb3oBaTenb MoxeT 3agaTtb
KONMYeCTBO 3HaKOB, OTOOpaxaeMblx Nocne eCATUYHON TOYKN.

Mo ymon4yaHutio yctaHoBreHo 3HayvyeHue dP, paBHoe 2.

Ecnu uncno cnuwkom Bennko u 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 KHoMku IEEM (noapoOHee cMm. n.

12.2.7).

3.3.4 PerynsaTop

Perynatop — 3To nporpamMmHbIA MOAYJSb, OTBEYalLWMN 3a nogaepxaHue UaMepeHHOW
UIN BbIYUCIEHHOW BESTIMYUHBI HA 3aJaHHOM YPOBHE, Ha3blBaeMOM Y CTaBKOW.

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

Ha Bxog Perynartopa B npubope TPM151 nogaetca 3HayeHue ¢ Bblumcnutensi Toro xe
Kanana (koHTponupyemass BenuumHa) u YctaBka. Ha Bbixoge Perynatop BbipaGaTbiBaeT
CUrHan, HarnpasfeHHbIN HA YMEHbLUEHNE OTKIMOHEHNSA KOHTPONMPYEMOW BESIMYUHLI OT YCTaBKM.
[onyckaeTca wu3MeHeHMe YcTaBku B nMpouecce BbIMOMHEHUA MporpamMmbl, Ans  3TOro
cywecTtByoT [padumkm kKoppekuuun YctaBkn. BbixogHou curHan Perynatopa nocTynaeT Ha
BbixogHOE  YCTPOWCTBO  CITIOXHOM  CTPYKTYPbl, C MOMOLLBIO KOTOPOro  OCYLLECTBMSAETCH
ynpasreHue ogHUM Unn Heckonbkumu M.

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

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

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

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

MogpobHee 06 MM cm. n. 3.3.6.

= ﬁ KoHdHrypausa TPM1S1 (kA He 3aaaH0)

3.3.4.1 Pexumsbl paGOmbl Peaynﬂmopa 5.2 NapameTpel npHbapa
B npubope TPM151  Perynatop moxet = D%‘;ZTZTT‘D i
- s
pa6oTatb B AByx pexumax: MWL-perynstop u e eanansan
Asyxno3nunoHHbin perynatop (ON/OFF). 5. F& Perynatop Nos
Pexum paboTtbl Perynatopa 3apgaetca - mag-perynarop
napametpom reG.t. = HE Aeyxnosvumonnei (ON/OFF)perynaTop

= /{ ABT-aA HacTpodka Pervnatopa
:59 Pexin paboTel peryNATOpa rEia.k

3.3.4.1.1 M O-peayrssmop

MAAO-perynatop BblAaeT aHanoroBoe 3HavyeHWe BbIXOAHOW MOLLUHOCTU, HanpasrieHHOe Ha
YMeHbLUEHNE OTKINOHEHUS TEKYLLEro 3Ha4YeHUs perynupyemon BennynHbl OT YCTaBku.

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

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

Mpn pabote ¢ BO guckpeTHoro Tuna BbIXogHas MoOLWHOCTb npeobpasyetca B LUINM-
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  Hambonee  TOYHbIM  METOAOM  NoAAepKaHus
KOHTponupyemon BenuduHbl. OpHako gna  addpektvBHon  pabotel  MUA[-perynaTtopa
HeobxoaumMo nogobpaTth ANs KOHKPETHOro o0bekTa perynupoBaHus psg KoaddULMEHTOB.
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PucyHok 3.7 — MNpuHuun chopmupoBaHua LUNM-curHana ans cuctemMbl «HarpeBaTesib-
XOsoAUNbHUK»
3apava Hactponku NMNL-perynartopa 4OBOSBHO CrOXHA, HO OHa MOXET ObITb BbINOSHEHA

B aBTOMaAaTU4e€CKOM peEXMNME.

MpuHuun padoTtbl 1 napameTpbl NU-perynsartopa npuseneHsl B MpunoxeHunn XK.
06 aBTtoHacTpouike MNMNA-perynatopa cm. n. 13.4 n MNpunoxexune XK.

3.3.4.1.2 [leyxno3uUyuoHHbIU pea2ynsmop (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  creayome
3HaYeHUs:
o «1» (-100%) «xOnogunbHUK»  BKIHOYEH,
«HarpeBaTenby BbIKMOYEH;

= ﬁ KoHdwmrypauma TPML51 (MMA He saaaHo)
= [ MNapakeTpel NpHBOpa
= @ PerynaTopel
% Perynartop N21
%*************
=l % Perynartop MN2&
= % AEyxN0sHUHoHHE (ON/OFF)perynaTop
ABC TMCTEpEsSHE ABYXNOSHUMOHHOM O perynaTopa  HYS.C

e «0» (0 %) — «HarpeBaTeNb» N «XONOAUMBbHUK» BbIKNIOYEHbI;
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o «+1» (100 %) — «HarpeBaTenNby BKMNOYEH, «XONOAUMBHUK» BbIKITHOYEH.

[BYXNO3NLUNOHHBIA perynaTop Tuna «HarpesaTenb» BKOYaeT «HarpesaTtenb» Mnpu
3HaYEeHUsX perynupyemMon BEMUYUHbI, MEHbLUMX YCTaBKW, W BbIKNIOYAET MNpU 3HAYEHUAX
perynupyemMon  BenuuuHbl, Bonblimnx YcTaBkn.  [IBYXMO3UUMOHHBIM  perynatop  Tuna
«XONTOANNBHUKY BKIMIOYAET «XOSNTOAUIMBHUKY NPU 3HAYEHUSX perynmpyemMon BermynHbl, 60nbLLmx
YCTaBk/, M BbIKMOYAET MPU 3HAYEHUSX perynupyemMon BervyMHbl, MeHbLUMX YcCTaBku. Tak
paboTaeT ABYXNO3ULNOHHbBIV PErynaTop B OTCYTCTBUE rUcTepesunca.

lMonb3oBaTtens MoXeT 3adaTtb 3HayveHue [ncTepesnca OBYXNO3ULMOHHOIO perynatopa
HYS.C. Toraa coctosiHne WM 6GyaeT nepeknioyaTbCs B TOT MOMEHT, KOraa OTKIOHEHWe
perynupyemMon BeSMYUHbI OT YCTaBKM OOCTUTHET MonoBuHbl BennymHbl HYS.C (cM. pucyHok
3.8).

KonTrponupyemas |
BENIMHMHA

Yeraeka + HYS.C /2
YcTaeka
Ycraeka — HYS.C /2

Bpeﬁ;
BoixogHOW cUrHan g
perynatopa
1 paboraer paforaer
“Harpesarens” “Harpeearenes” Cucrema
paBotaer Bpems "HarpesaTeNb — XONOAWNbHUK"
1 "anogunsruk”
BoiXxogHOW curHan
perynsropa
| pafioraer palboraer
"Harpesarens” “Warpesarens” " "
0 - MM tuna "Harpesartent
Bpemsa
BuixogHoW cUrHan
perynsropa
0 i B UM Tuna "xonogunbHUK

"xonoguasHnE”

-1
PucyHok 3.8 - MpuHuun pa6boTbl [IByXnNnO3MLUOHHOrO perynsropa

[BYXNO3MLNOHHBIN PErynsaTop He HYXOaeTca B CIOXHOM HacTpouke. [Ans Hero MoXHo
3ajaTb 3a0EepXKU BKIHOYEHUS U OTKITOYEHUs, a TakkKe MUHUMalbHble 3Ha4YeHUs BpeMeHU
YyOEPXAHUS BO BKIIIOYEHHOM U BbIKMHOYEHHOM = @ Kondmrypauns TPMIST (His He saaanc)

coctosiHum (cMm. [Npunoxexue N). = 80 Napamerpei npubops
= |:| Perynaropel
% PerynaTop MN21
%ﬁﬁ.&ﬂ:ﬁﬁﬁﬂ:ﬁﬁﬁ.&ﬂ:
3.3.4.2 3oHa HeyyecmeumesibHocmu o Bk Perynarop hea

30Ha He4yBCTBMTENbHOCTM 3agaetca Aans = EE ma-perynarop
NCKINOYEHNs1 HEHYXXHbIX cpabaTtbiBaHMI Perynstopa = B Asysnoznuonneni (ONJOFFperynatop
o = AET-aA HacTponka PerynaTopa
npyu HebONbLIOM OTKITIOHEHWM  KOHTPOSNIMPYEMOWN

AEC 30H3 HeYYBCTEMTENEHOCTH perynATopa  db



BeNM4YMHbI OT YcTasku. [Npubop ByaeT BblaaBaTh YyNpaBnsoOLWUNn CUrHaN TONbKO NOCre TOoro, Kak
perynupyemasi BeniminHa BblngeT N3 3TON 30Hbl.

3HavyeHne 30Hbl HEeYyBCTBUTENbHOCTM 3agjaetcsa napametpom db B eguHuuax
perynmpyemMon Benn4ymHsbl.

Mpumep. YcraBka = 60 °C, db = 10 °C. B ananasoHe 55 °C...65 °C Perynatop He bygeT
BblpabaTbiBaTh ynpaBnsaooLLEero BO34ENCTBUIS.

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

BxoaHas BenuunHa A

Ycraska +db/2 | ------~
YeraBka  f-----

Ycraska -db/2 |----

BbIxoaHoiA curHan
ON/OFF-perynstopa A

1

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

3.3.4.3 Konmposnb yennocmHocmu KoHmypa pea2ynuposaHusi (LBA-aseapuu)

Y npubopa TPM151 ectb  pexum
KOCBEHHOro KOHTpon4 NCnNpaBHOCTU MM, =
noAaKnto4aemoro K Bbixogy npmbopa.

KoHbMrypawka TPMLS1 (MMA He 3a4aH0)
=23 NapameTpel npHiopa
= |:| Perynatopel

Ecnn wucnpaBHOCTb gaTtumkoB  npubop B perynatop Nel
onpefensieT HenoCpeACTBEHHO MO  KOHTPOJSIO B e
CUrHana Ha CBOEeM BXxoAe, TO ucnpaBHOCTb BO u = H PerynaTop g
MM  Hanpsamyto onpefenutb Henb3sa. OpHako =B ma-perynatop
MOXHO KOCBEHHO OMpEeAeNnTb UX MCMPaBHOCTb, =B Aeyanosnurontiei (ON{OFFIperynaTon
= }( AEBT-aa HacTponka Perynatopa
aHanuaupysi peakumio obbekTa perynmpoBaHusa Ha %5 owpans LB-anapHi ™

nogadvy ynpasnswowiero Bosgencteusa.  Ecnu
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perynupyemble napamMeTpbl Ob6bekTa He MEHSITCS B AOMMKHbIX Npedenax npu nopade
ynpasnswowero Bosgenctena — 3Haumt, WM HeucnpaseH. Takon aHanuM3 HasblBaeTCs
KOoHTporiem LBA-aBapuu (Loop Brake Alarm).

Mpun goctmxkeHnn Ha UM 100% wmnm —100 % MOLLHOCTK BKOYAETCA OTCYET BPEMEHN, U
ecnn 3a Bpems (napametp t.LBA) perynupyemas BenuunHa (BenuumMHa Ha BbIxoAe
BblYMCNUTENSA B KaHane) He u3aMeHnTcs Ha Tpebyemyto BenunumHy (napameTp d.LBA), To npubop
TPM151 pearupyeT cneaytowmm obpasom — cpabatbiBaeT nporpaMmmMmHbii Mmogynb LBA-aBapus,
nepesofgs 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 ycTaHOBMEHWUU
OrpaHN4YeHnn Ha BbIXOAHYH MOLLHOCTb B 6noke lNC. B aToM cnyvyae BepxHSs rpaHuua, npu
KOTOpOW BKMO4aeTcs KOHTposib LBA, cmewaetca co 100% v npupaBHUBAETCS 3HAYEHWUIO,
3agaHHoMy B napameTpe P.Upr. HwkHaa rpaHuua cmewaetca ¢ -100% v npupaBHuBaeTcs
napameTpy P.min.

3.3.5 BbixogHble ycTpoucTBa npubopa. Mpeobpa3oBaHue

BbIXO4HOro cMrHana

Mpnbop TPM151 cKkOHCTpyMpOBaH M peanu3oBaH C BO3MOXHOCTbI MCMNOSIb30BaHUSA Npu
3KCnnyaTauumnm HECKONbKUX BapMaHTOB BbIXOOHbIX YCTPONCTB — UCMOSTHUTESbHBIX MEXAHU3MOB U
BCTPOEHHbIX BbIXOAHbLIX 3NIEMEHTOB, CryXalunx aAnsa ynpasneHns umm. KomnnektHocTb npnbopa
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 nosBonseTr ocywecTBNATb
ynpasneHue crnoxHoimm VM: 3agBukkamu, MHOrOCTyneH4YaTbiMM HarpeBaTensiMm, cuctemamm
«HarpeBaTesib—XONo4UNbHUK», YCTPOMCTBaAMU C aHarnoroBbiM 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-XoNoauIbHMK», Tak u ans ynpasneHus VUM ogHoro tuna.
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BsixogHoe - 7 |'| |‘” ”
YCTPOMCTBO _, MonoxutentHbin_, Qe —
BYUM 1 o =
S HMAynbCcHOE
> perynupoeaHue
MonoXxurenbHbIN
- Curnan [~ N AT 4..20 wA —
BbIXOOHO| cUrHan nc = —
perynatopa (npeoﬁpa_ perynupoBaHue
»| 30BaTenb
curHana) C BbIXOAHOWN 3NEMEHT 2 || | ” ”
40 |l OTPULATENLHBIA KnloueBoit >
- EYHM 1 — = HMNyneCHOE
—+ PerynupoBaHu1e
nepenava OTpuuaTenbHbI sl
BbIXOAHOTO L | —r LIAM 4...20 mA
cMrHana BYUM 2 ~ \
B ceTb RS-485 SHEARN A
perynupoBaH1e

PucyHok 3.13 - CtpykTypHasa cxema BbixogHoro yctponctsa npubopa

B cocTtaB Bbixo0HO20 ycmpolicmea BXogaT criegytowme 6noku:
e npeobpasoBaTtenb CUrHana;
e GnOKM ynpaBneHUsa NCNONTHUTENbHBIMU MEeXaHU3MaMu;
e BbIXOAHbIE ANEMEHTHI.

MpumeyaHue - B coctaB BbixogHoro yctponctBa MmoxeTt Bxoantb o 2 bBYVM un 2 BO. Obwee
konuyectso BYWM n B3 B npnbope TPM151 (B makcumarnbHO ABYyX BbixogHbIX yCTponcTBax) B
CymMMe He MOXeT npesbiwaTtb 2 (8o 2 BYUM un go 2 B3).

3.3.5.2 lMpeobpa3zoseamenb cuzsHana

MC BbINOMHAET ABE OCHOBHbIE (DYHKLMU: OrpaHUYeHne BbIXOAHOro curHana Perynatopa
N ero pacnpegeneHue.

3.3.5.2.1 O2paHu4yeHuUe 8bIXOOHO20 CU2Hasa

OrpaHuyeHne 3Ha4YeHns BbIXOQHOrO curHana
Perynatopa 3agaetcs [OByMsl napameTpamu:

(=] @ KoHdurypaura TPM1S1 (A He saaaH0)
= D MapaneTpel nprbopa

mMakcumanbHoe 3HadeHne P.UPr v muHumanbHoe o i

P.min, KoTopble onpegensatoTcA paboynm £ 3% Mpeaipasaearens cnrvance Ne2

avanasoHom WM. Ot napameTpbl 3ajalTtcs B Rttt

MPOLIEHTaX OT MaKC/MAnbHO/ MOLLHOCTH, KOTOPYHO SR S
MO>XHO I'IOJJ,aTb Ha M M . Ecn 7] PerynﬂTop Bb|ﬂ,aeT BEC OrpaHMUEHME MMHWMANEHOTD SHAYEHHA BEIXOAHOrD CHPHANE P.min

3Ha4YeHne MOLLUHOCTK, Haxogsduleecs 3a npegenamMmuM 3agaHHOro AwanasoHa, TO  OHO
npuHumaeTca pasHbiM P.UPr unu P.min, cCOOTBETCTBEHHO.

OrpaHnyeHne CKOpPOCTM poCTa BbLIXOAHOrO curHana Perynatopa Heobxogumo Ans
B6esypapHoro BkntodeHuss WM. MakcmmanbHasi CKOpPOCTb W3MEHEHUSA BbIXOAHOMO CuUrHana
3apgaeTcs napameTpom P.rES B %/mMuH.

Mpumep 1. Tpu MCNONb30BaHUM TONMbKO «HArpeBaTensty HeobXoAUMMO YCTaHOBWUTH
orpaHnyeHue ot 0 % po 100 %. To ectb yctaHoBUTL P.min «0».
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Mpumep 2. B knnmaTokamepe Henb3s A0oMNyCTUTb, YTOObI HarpeBaTenb paboTtan MeHee
yem Ha 20 % cBoen MOLWHOCTU. [Ns BbINOMHEHUA 3TOMO YCMOBUSA HYXHO YCTaHOBUTb
MuHUManbHYO BbIXOAHYH MOLWHOCTL P.min «20.0».

3.3.5.2.2 PacnpedeneHue 8bIXOOHO20 CU2Hasna

NMNC pacnpegensieT BbIXOAHOW cUrHan no
BYWM. Bcero k NC moxeT 6bITb nogknto4eHo ao 2

= ﬁ FoHdmrypauma TPMLS1 (MmA He adaHo)
= (L1 MapaMeTpbl npHGapa

BYM (CM. n. 3373) 5.2 MpeofpasoeaTent cHrianos
MogkntoueHne BYUM ocyuwectenseTcs B # ¢ Mpeofpazasaren: crnance Mo L
=~ ¢- MpeobpasoEaTent cMrHanoe Nez2
napametpe nPC, B KOTOPOM HYXHO YyKasaTb Y-
KOJIM4eCTBO NOAKIMK4YaeMblX BYUM. rlpVI 3TOM Mpun HAEC KON-B0 MENONHHTENEHBL MEXAHMEMOE (M) nPC
3agaHun 3HaveHusa nPC ans "Harpesartenen” k NC LS BT mrn e

AEC K0n-B0 MCNONHHTENBHBE: MEXaHMsMaE (MY nPC

OyoeT NnoAOKMYeHO COOTBETCTBYHOLEE  YUCHO
"Harpesatenen", npwu 3agaHum 3HavyeHns nPC ana "XonogunbHukos" k NMC ByaeT nogkntoveHmm
COOTBETCTBYIOLLEE YUCIIO XONOoAUNbHUKOB. [lonyckaeTcs OAHOBPEMEHHOE MNOLKIYEHME K
ogHomy INC wn "HarpeBatenen", un "XonogunbHUKOB", HO MX CyMMapHOE€ YUCrO He OOSMKHO
npesblWwaTh 2.

3.3.5.3 bniok ynpaeneHust ucnonHumeslbHbIMU MexaHu3mamu

BYVUM — 6nok, onucbiBawowmin xapaktepuctukn KM, koTopbim ynpasnset npubop
TPM151. [Ins kaxgoro MM ncnonb3yetcs cson BY M.

Ona BYWM 3apatotcsa crnefyrowme OCHOBHbIE NapameTpbl:

T™mn M;

Homep (Homepa) BO gns noagkntodeHna NM;

AnanasoH curHana, noctynatouwero c NC, B kotopom pabotaet UM;
paboumne xapakTepucTkm ansa 3-x No3MUMOHHbIX VM.

3.3.5.3.1 Tunbi UM u konuyecmeo B3

Mpnbop TPM151 moxeT ynpasnate IM aByx TMNOB:
e 2-X MNO3MUMOHHBIM  (TOHOM,  KNanaHOM . .2 woupurypaus TMISL (i ve sagac)

NnT.40.,, a TaKxKe MM, ynpasnatowmnecd =1 NapameTpe npuiopa
yHVKbVlLI,leOBaHHblM CUrHaJsIoM ToKa 420 MA =] [:l ?DE:;:qp;BTeHMH HCOOAHMTENEHEIMA MEXaHHSMEMH
+ =
nnu Hanpsbkenuns 0...10B); ) R
e 3-x NO3NLUNOHHbIM (3aﬂ,BV|)KKO|/|). & Cobinka M2 1 Ha Bolx.3nemMeHT Op
2-X |-|O3V|L|,|/|OHH|:>||7| NM nuveeT aBa & Cobanka MOZ Ha Blrx. 3aneMeHT op

L13
VS' THA MCNONHHTENBHOMD MEXaHHMIMa SE.P

MONOXEHUN: «BKM.» N «BblKN.». [na ynpaBneHus
Takum MM mncnonbsyetca oguH B3.

3-X no3numoHHbin MM ynpaBnseTtca curHanamu tuna «bonblue/mMeHblue/ctony». B aTom
crnyyae ucnonb3yoTca Asa BO: oguH gaeT komaHgy Ha oTkpbiTve ("6onblie"), Apyronm — Ha
3akpbiTne ("MeHbwe"). NMoapobHo 06 ynpaeneHun 3-x no3numoHHbIM M cm. n. 3.3.7.5.

Tun UM 3apgaeTtca napametpom SE.P.

BO ana ynpasnexnuns MM HasHadatoTcs napametpom OP. [Npu aTOM Ans 3a4BUKKU
nepsbli BO cOOTBETCTBYET ee OTKPbITUIO, BTOpon B3O — 3akpbITuio.

MM (kak 2-X MNO3WMUMOHHbIE, TaK M 3-X MO3ULUMOHHbLIE) MO XapakTepy YynpaBnsAoLEero
Bo3agencTens Ha O6bekT MoryT ObiTb ABYX TUMNOB:
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o «Harpesatenu» — VIM, KoTopble yBenMuMBaloT 3Ha4YeHNe perynupyemomn BenuyunHbl. [ns
ynpaBneHus «HarpeBaTenaMu» npegHasHayeH MOoNoOXUTENbHbIM AnanasoH BbIXOAHOMO
curHana PerynaTtopa (ot 0 go +1).

o «XonogunbHukn» — VM, KOTopble YMeHbLUAKT 3Ha4YeHne perynupyeMmon sennynHel. Ons
yrnpaBneHns «XonoAunbHUKamMu» npegHasHadeH oTpuuaTtenbHbiA Anana3oH BbIXOAHOTO
curHana PerynaTtopa (ot —1 go 0).

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

3.3.5.4 YnpaeneHue 2-x no3uyuoHHbIiMmu UM

2-X NO3nUMNOHHBLIN UM nmeeT aBa NoNoXeHus: «BKMN.» N «BbIKM.». [N18 ynpaBneHus Taknmm
MM mncnonb3yetca oanH guckpeTHbin BO (pene, knwo4, CMMUCTOP), Ha KOTopbIv Bblgaetcsa LUM-
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 OCYLLECTBSETCA NO NPsIMO-NPONOPLUNOHANbHOMY 3aKOHY (T.e.
4 mA vnn 0 B cooTtBeTcTBYeT MUHUMarnbHon mowHoctn MM, a 20 mA unun 10 B cooTBeTcTByeT
MakcumarsnbHOM mowHocTn M).

3apgaHve Homepa B3, Kk koTopoMmy nogknioyaeTca  2-X  NO3UUnoHHbIN - UM,
ocyuwlectBngetca napameTtpom OP.

3.3.5.5 YnpaeneHue 3-x nozuyuoHHbIM UM (3adeuxxkoll)

3'X |'|O3V|L|,V|OHHb|l7| MM nmeet 3 - ﬁ Kondurypausa TPMIS1 (MMa He 3a8aH0)
ynpasnawwmx curHana: ((6OJ'|bL|Je», «MeHbLUEe», 523 NapareTpe npHbopa
«CTOnY. D,J'IFI yn paBneHns Takum MM HeO6XO,D,V|MO =[] BnokK YNPEBASHHA HCMOHMTENEHEIMH MEXSHH3HSMM
nga BO. e

I_lp”6op TPNH 51 MOXeT yl'lpaBJ'IﬂTb 39 Hanm4re AaTHHKE NONOHEHHA SAAEH¥KH dLP

3-X No3nuUMoHHbIMM VM Cc pgaTtymkom nOSoXeHusA
nnn 6e3 Hero. Hanuuue gatymka nonoXxeHust 3aaBuXKM 3agaeTca napameTtpom dLP.
Pabota c gatynkom nonoxexus IM npovnntocTpupoBaHa Ha pucyHke 3.14 (a).
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Jarynk
TPM151 | nonoxerns
BbixoaHOM I",
o1 PEMYNATOPA — —>| onement 1 ".
brok \
ynpaBneHua ; a
it ! )
] , »| BbxodHoM
| —>| Bxon2 ANEMEHT 2
| UM
| (3apBUXKa)
A |
TPM151
Bnok .| BbxogHoi
ot PENYJISITOPA ynpaeneHus | anemenr 1
UM
Maremar. 0)
2 gl | BbixopHoii
SaBUXKK "| anemeHT 2 M
(3anBuxka)

PucyHok 3.14 - YnpaBneHue 3-x no3anUnMoHHbIM UM:
a — C JaTYMKOM NONOXEeHUA; 6 — 6e3 AaTuMKa NPUNoXeHus

Mpnbop TPM151 wmoxeT paboTtaTb C gatymkamm nonoxexums WIM  gByx Tvnos:
PE3NCTUBHBIMU NN TOKOBbIMU (CM. N. 8.4.3 un NMpunoxexne [).

anMeanMe - Cﬂeﬂ:’yeT yquTb’ 41O = ﬁ K.aHdmrypanpa TPM1S1 (Kma He sa0aH0)
ncnonb3oBaHne uucposon dunbTpaunun  aOns &-E8 NapaveTpo nprbapa

JaTtyvka MosioXeHus (napameTpH in.fd’ |nfg n3 222 BnokH YNpEBREHHA MCMONHHTENEHBIMK MExaHHSMNH
nOepeBa «Bxog») sameansieT peakuuio npubopa Ha g E:m x;

N3MeHeHne VIH(bOpMaLI,VlVl C fJaTyuKka MnoJI0XKeHud, T o e M) B kDP
YyTO, B KOHEYHOM WUTOre, MOoOXeT TMpuBeCTn K AEC HoMep Bx044a (0T 0) A3TUMKA NONDHEHMA i.oP

HETOYHOM paboTe CMCTEMbl U BbIBECTU U3 CTPOS 3a4BUMXKKY 0e3 KOHLEBbIX BbIKMoyaTenen Ha
KOHUax. B aToi cBsisu, pekomeHayeTcs ycTaHaBnvMBaTb AN AaTyMka MONOXEHUS yKasaHHble
napameTpbl  MUHMMarnbHbIMW, MPU  KOTOPbIX

o N = ﬁ KoHdmrypaumra TPM1S1 (A He 3aaaH0)
HabnogaeTca  yCTOMYMBOCTL  M3MepeHuin.  Kak

=23 NapameTpel npvbopa

npaBuio, 3TO 3Ha4YeHus, 6rnmskme K 0. = (3 Mpeoipasosaren curnanos

:'{ MpeobpazoEaTent cHraanos kel

= :,;{- MpeofpazoEaTens ckrHanos M2z2
Mpumeyanne - [lytm K ycTaHaBNMBaeMbIM G i va "HarpesaTems”
napamMeTpamM B nepeyvyHe napameTpoB MnporpamMmmbl ABC KOR-B0 HCNOAHHTENEHBR MEXEHMEHOE (M) RPC
«KoHdurypatop TPM151» npeacrtaBneHsl B = () BYIM Tvna "Konoan e
|_|pVIJ'IO>KeHVIVI E AEC Kon-80 HCNONHATENEHBE MEXaHWIMOE (M) nPC
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NCTouYHMK gaHHbIX 0 nonoxeHun WM (cobcTBeHHbI Bxoa npubopa) 3agaeTtcs
napameTtpom t.DP, Homep Bxoga — napameTpom i.DP.

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

B atom cnyyae nonoxeHve VM BblumcnaeTca npubopom no mMatemMaTmyeckon MOLENMW.
[nsa Toro 4tobbl MaTematTnyeckaa moaenb Hambonee OGnM3KO COOTBETCTBOBAsia pearibHOCTWU,
Heob6Xxo4MMO Kak MOXXHO TOYHee 3aJaTb napameTpbl peansHoro NM:

e nonHoe Bpems xoga M (napameTp tP.H);

e HavanbHoe nonoxeHue IM (napametp LSP);

e Bpewms BbibopkK nodTa (napametp tFP);

e 30Ha HeyyBCTBUTENbHOCTU Ans 3aasuxek (%)db.F;

e MMHMManNbHOE BpeMsi OCTaHOBKM 3aaBukku t.StP;

e MUHMManbHoOE Bpemsi paboTbl 3aaBuxkkn tP.L.

= ﬁ KoHgmrypaama TPM1S1 (MuA He 2a8aH0)
Mpnbop no aTMM AaHHbLIM BblYUCNAET = [0 NapareTpel nputiopa
TEKyLLEee NoNoXXeHNe 3aaBWDKKN B NM0OON MOMEHT 7 D ?":’;;ﬁ:?e“”ﬂ RS S
BPEMEHMW. L o
p Y .Ei:mgqo:aiequnsmenbmcm AnA zaggmmer (%) dbF

NpumeyaHne - HeTtouHoe  cooTtBeTcTBME :Z m:: SRS OCTENORK 2eA D t-tit'i
mMaTeMaTU4ecKon MOZEeNnn 1 pearnbHOW 3aOBWKKW, ot HMAD;BDE; o 3ajBHm o
a TaKkke HETOYHOE 3agaHue Ha4yanbHOro it i e A Tt T 22 tFP
NoNoOXeHNa MOXET TMPUBECTM K  HAKOMSEHWUIO ABC WCXDAHDE NONGKEHHE SAABIKKN B %o LSk

paccornacoBaHus. B pesynbtate 3TOro B KpanHUX NOSIOXKEHMAX MOXET ObiTb NogaH CurHan Ha
OTKPbITME UNWN Ha 3aKpbITUE, KOoraa pearnbHas 3aABMKKa yXKe MOMHOCTbIO OTKPbITa UMW 3aKpbiTa.
OTO MOXeT noBfedb 3a cobon nonomMKy obopyaoBaHUs, MNO3TOMY He [onyckaeTca
ucnonb3oBaHve 3agBwkek 6e3 gatumka  nonoxeHus, ©e3  NpPUMEHEeHUs  KOHLUEBbIX
BbIKIO4aTenemn.

Cne,u,yeT y4nUTbiBaTb, 4YTO YynpaBlieHne 3aaBMKKON 6e3 gaTtuMka MOSMOXEHUST MEHEee TOYHO
1 NpmnBoaAnUT K HAKOMNEeHnto oLwmnbKN.

3.3.5.6 YnpaeneHue cucmemamu u3 Heckosibkux AM

3.3.5.6.1 Cucmembi UM

Mpnbop TPM151 wmoxeT ynpaBnsaTb cuctemamu w3 Heckonbkux WM. Cuctemon
NCNOSTHUTESNbHBIX MexaHM3MOB HasbiBaeTca rpynna WM, kotopas ynpasnseTcs O[HUM
curHanom o1 opgHoro Perynatopa. [Ons ynpaeneHus cuctemon WM  TpebyeTtca opuH
MpeobpasoBaTtenb CurHana n gea (unu 6onee) bYUM.

Mpumepbl cuctem VIM, KOTOpbIMM MOXET YNpaBnATb HENOCpeacTBEHHO npubop TPM151:
e CuUcTeMa U3 MakCuMyMm 2 «HarpesaTternemn»;
e cuUcTeEMa U3 MaKCUMyM 2 «XONOOUITbHUKOBY;
e CuUCTeEMa «HarpeBaTefb — XONOANNBHUKY.
Ona ynpaBneHus cuctemon MM k TC HeobxoguMmo noaknountb cTonbko BYUM,
ckonbkumn MM Heobxogumo ynpaBnate B cucteme. [lpu nogknoveHun BYUM k T1C
Heobxoaumo yuuTtbiBaTb TN WM («HarpeBaTtenb» wunu «XonoaunbHuk»). KonudecTtsa
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«XonoaunbHUKoB» N «Harpesatenen» 3agatTcs napameTpoMm nPC, COOTBETCTBEHHO B Narnkax
napametpoB «bYUM tuna «Harpesatens»» u BYVM Tuna «XonoannbHUK» ».

3.3.5.6.2 3adaHue nopoz2oe npu ynpassaeHuu cucmemamu MM

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

[Mpn HaxoXOeHun curHana BHe guanasoHa (HUXe HUXHEro 3HavyeHust), Ha3Ha4YeHHoro Ans
KOoHKpeTHoro MM, atoT VM He dyHKUMOHMpYeT. Kak TonbKO curHan nornagaeTt B 3afaHHbIn
AnanasoH, BYWM pearupyet n koHkpeTHbI UM HaumHaeT dpyHKuMoHMpoBaTh. Mpun HaxoxaeHun
CurHana B pamMkax guanasoHa, MM paboTtaeT ¢ HEMOMHOM MOLLHOCTbID. Yem Gnmke BXxogHOWM
CUrHan K BEPXHEW rpaHuue AuanasoHa, TeM Bbllwe MoLWHOCcTb VIM, 1, cCOOTBETCTBEHHO, YEM
Onmxe BXOOHOW CUrHanm K H/KHEN rpaHuue, Tem Huxke mowHocTb VM. IMpu nepexone 3HavyeHns
BbIXOJHOro curHana B gnanasoH nocnegywouwero UM UcnonHUTenNbHbIN MeXaHN3M BbIXOAUT Ha
CTOMPOLEHTHYO MOLWHOCTb. [lpn nepexode 3HaAYeHUs BbLIXOLHOMO CurHana B AuanasoH
npegpiaywero MMM NcnonHuTenbHbIn MexaHu3M npekpawiaeTt pabotathb.

Ha pucyHke 3.15 npepactasneH rpadumk pabotsl MM (Tun "HarpesaTtens") B 3agaHHOM
ananasoHe.

MOoWHOCTE

Ha MM (36

1009 4~ : Ananazon .
i paboTl :
i K
| !
i : BuixoaHon
! : CUrHan oT
: i perynaTopa
i H | 2

0 E

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

Ons kaxpgoro BYWM 3agaeTtcsi  TOMbKO

HWKHUIA  MOPOr —  MUHMMAanbHOE  3HayeHue - ﬁg”ﬁ””‘pa””“ TPMS”““" i L )
= apareTpel NpHbopa
BbIXOHOIo curHana Perynartopa, KoTopoe © @ Npsofpasosaten cHrnanos
BkntovaeT UIM, cooteeTcTBYyOWMN AaHHOMY BYUM. 412 MpeofpasosaTens carHanoe Hel
HwkHnn nopor 3apaetca napametpom PCP. 155 MPEHE R TS EXTHENTESS 122
o = (%} E¥MM Thna "HarpesaTtens”

BerHMM nopor He 3aﬂ'aeTCﬂ BBMﬂ'y Cne,ﬂ,yl'OLU,erO '59b‘KasaTenbN‘?lHanc-.uKmoHEHHblﬁEb"MM PCR.I
MNOJ1I0XKEeHU4. % YrazaTens MOZ Ha NOAKNMYEHHEIA BYWM  PCP.i

e BepxHWi nopor npeabigyuero BYUM sceraga HO BT T

"\.5»9 YiazaTene NP1 Ha NoAknHYeHHEr BYIM PCP
t;' YiazaTene M2Z Ha NoAkIHYeHHER BYIM PCP

COOTBETCTBYET HWKHEMY nopory
nocnegytowero bYUM;

e BepxHWI nopor nocregHero nonoxutenoHoro BYM Bcerga paBeH +1;

e BepXHWW nopor nocnegHero otpuuatensHoro BYWM Bcerga paseH —1.

Hwxe npeacrtasneH npumep ynpasneHna cuctemon M ¢ nomolubio asyx BY M.

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

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

Mpn aTom B AmanasoHe BbixogHoro curHana ot —0,1 go +0,1 He Gyaet pabotatb Hu
oanH VM. 3To no3BonuT mnsbexaTb YacTbiX NEPEKMOYEHNA MEXOY «HarpeBaTenem» u
«X0noauneHMKOM» npu paboTte B AnanasoHe BbIXO4HOro curHana Perynatopa, 6nm3skom

K HYJI0.
BbixogHoe yCTPOMCTBO
TOH
BuixoaHoW curHan ne 0.1..1 _ [ "
perynsTopa (MpeoGpa- ~ |
(-1...1) > 3OBaTem): 1. 0.1 Oxnagutens L
curkana) |-1...-0.1 R I .
~ BYUM 2 ~1B32 \ ~)
BoixogHaa 4
MOLLHOCTb
~Nao |/ 1
& | 9
! i R
-1 -0.1 | 0.1 1 BbixogHo#

CuUrHan perynaropa
PucyHok 3.16 - YnpaBneHue cucteMomn «HarpeBaTesib — XONOAUITbHUK»

Ha pucyHke 3.16 npeacrtaBneHbl Onok-cxema BbIXOOHOMO YCTPOMCTBA W rpadunk
N3MEHEeHUs BbIXOAHOW MOLLHOCTM B 3aBUCUMOCTU OT MW3MEHEHUSI BbIXOAHOrO CcurHana
Perynatopa B BapuaHTe ynpaBneHus OO6bekTOM C MNOMOLLbI CUCTEMbI «HarpeBaTenb —
XONOOUITBHUKY.

3.3.5.6.3 YnpaeneHue O6bekmamu ¢ HeslUHeUHOoU xapakmepucmuKol ¢ MoOMOW b0
BYUM

Ctpyktypa BbixogHoro yctponcTtsa npubopa TPM151 gaet BO3MOXHOCTb MPOU3BOAUTL
perynupoBaHne OOBEKTOB, MMEWLWNX HEMUHENHYID XapakTepuctuky. [lpumepamn Takmx
Ob6bekToB ABNATCA TPyOONPOBOA C YyTEYKOM UMM MNeYb C NOBPEXAEHHOW Tensousonsuven
(cMm. Hxe — npumep 1).

HenuHenHas xapakrepuctuka MoXeT ObiTb NpeacTaBneHa KyCcO4YHO-IIMHENHOWN (DYHKLUMEN
(nomaHon nuHuen), coctoswen n3 MmakcumansHo 8 (no konuyectsy BYWM) yyacTkoB, Kaxgbin
N3 KOTOpbIX WMMEEeT CBOM Yron HaknoHa. [Npumepbl Takon annpokcumauum npeacraBfieHbl
Ha pucyHke 3.17 (a wn ©6), roe npuBedeHbl BapuaHTbl UcnNonb3oBaHus AByx BYUM,
COOTBETCTBEHHO C BYMS y4acTKaMu perynnupoBaHus C pasHbiM HaKIOHOM.
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Uamepsemasn 4 Wamepaemasn |
BENMYMHA | yohacrepucTika BE/INYMHA

00bekTa ynpasneHus

Tmax |————————=5 Tmax

XapaKTepucT1Ka
| QIITIPOKCAMN A obnekTa ynpasneHua
|
|
| | - >
0 1 MowHocte UM MowHocte UM
a )

PucyHok 3.17 - Mpumepbl KYCOYHO-NIMHEMHbIX annpoKkcumaumm
HEeNMHEeMNHbIX XapaKTepUCTUK

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

[Mpy noMoOLKN KYCOYHO-NTMHENHOW XapaKTEPUCTUKM MOXHO Takxke 3(peKTMBHO NoBbIWAaTh
YCTONYMBOCTb CUCTEMbI YNpaBreHus, YyMeHbLLaa nepeperynmpoBaHme nepexoaHbiX NpoLeccoB.

Mpumep. VYnpaBneHne OO6BLEKTOM (Ne4Ybld) C  HENMHEMHOW  XapaKTepUCTUMKON
C NMOMOLLbIO ABYXCTYNEeH4YaToro «HarpesaTtens».

MmeeTca nedb, B KOTOpon noBpexaeHa tennoudonaumsa. 31o OObeKT ¢ HENUHENHOM
XapakTepuCTUKOMN Buaa, NnpuseneHHOro Ha pucyHke 3.17 (a). na nogaepaHus B 3ToM
neun TemnepaTypbl 0o 50 °C Tpebyetca TOH mowHocTeio 20 kBT. [Ana nogaepxaHus
Temnepatypbl Bbiwwe 50°C ¢ yyeTOM BO3pOCWMX YyTeyek Tenna TpebyeTtca
AONOSNTHUTENBLHO NoAKMoYaTh ewe oamH TOH, HO ye MoLHOCTL0 10 KBT.

[Ona peweHna aTon 3agadn BbIXogHOW curHan Perynartopa pasbuBaetca Ha ABa
nonoxutenoHolx  BYWUM  (cm. pucyHok 3.18).  HwxHuin  nopor 1-ro BYUM
yctaHaBnmBaeTcs paBHbiM 0. HwxkHuin nopor PCP 2-ro BYWUM cooTBeTCTBYeT Touke
nepernba (Hanpumep, 0,65). Toraa npn 3HayYeHusxX BbIXogHoro curHana ot 0 go PCP
O6ynet pabotatb Tonbko 1-n TOH, a npn 3HayeHnsax ot PCP go 1 BkntoyaTca oba TOHa.
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BbixogHoe ycTponcTBO
TOH 1
BbixoaHoi curHan ne 1—PCP., BYUM1 —|B31 \I 0.1
oq) (Mpeo6pa-
e 1) > 3oBarenb TOH 2 ==
PCP ... 1 | 0.1
BbixogHas 1
MOLLHOCTb, BT
CyMMapHas
N max N 2max s MOLLHOCTS
ART™ 8 i . : TOH 1
I
N2max [-—2 ““'::75—_ TOH 2
| .
0 PCP (huxtmii 1 BixogHoit CHrHan
nopor BYUM 2) perynstopa

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

Ha pwucyHke 3.18 npeactaBneHbl 6Grok-cxema BbIXOLHOrO YCTpoucTBa W rpaduk
N3MEHEHNA BbIXOOHOM MOLLHOCTU B 3aBUCMMOCTM OT W3MEHEHUA BbIXOOQHONO CuUrHana
Perynatopa B BapuaHTe ynpaBneHnsa O6beKTOM C HENMMHENHOW XapaKTePUCTUKOM C NMOMOLLbIO
ABYXCTYNEHYaToro «HarpeBaTens».

3.3.5.7 BbixOOHbIe 351eMeHmMbI

Mpnbop TPM151 nmeet 2 BCTpoeHHbIX B3, kaxabli 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:

® [MCKPETHbIN (3NEKTPOMarHUTHOE pene, TPaH3MCTOpHas WU CUMUCTOpPHas onTonapa,

BbIXOA AN19 yrpaBneHusa TBepAoTerNbHbIM perne);

e aHanoroBbin (LMdpoaHanorosbin NpeobpasoBatenib «napameTp — TokK 4...20 MA» nnu

«napameTp — HanpsikeHue 0...10 B).

3.3.5.7.1 Ucnonb3oeaHue duckpemHbix B3 npu MAO-peaynupoecaHuu. lMapamempbl

wnm
MNpun BbIGOpPe nonb3oBatenem Pexuma * f aliieeeiiis e
pa6OTbI perJ'IFITOpa «nl/]ﬂ-perynﬂTop» (CM_ Mn. = D%ﬂxombwe IMEMEHTEI
o 5% BrlxoaHOH 3anemeHT N21
3.3.5.1.1), puckpetHbin B3O 6ymetr pabotatb B & oot amemrn 22
ABC Mepros, LLIAM-MMIy NECOB MK PEFY IMPOBaHHH EHP
pe>KVI Me LU M M " B STOM Cn yqae HeO6XOp'VI MO Sap'aTb ABC MMHHMANEHAR ANHTENEHOCTE MMMYIECOE NP LLMM-peryMpoBaHk - bL

nepuog cneposaHusa LWNM-umnynbcoB (napameTp
tHP) »v MuHMManbHyt0o anuTenbHocTb wuMmnynsca (napametp t.L), npm koTopon ele
npounssoauTca BkntodeHne B3O (cm. pucyHok 3.20).
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Uem Bbille YacToTa YynpasnsoLWmX T
nMnynobcoB (T.e. MeHble nepuog tHP), Tem
TOYHee peakuuss Perynatopa Ha BHellHWe
nameHeHnsa. Ecnn B3O — TpaH3ucTopHasa unm !
CMMUCTOpPHasd onTonapa, TO nepuopg !
cnefoBaHUs UMMYNbCOB MOXHO ycTaHoBuTb LUUM-curian |

|
|
|

YcTtaBka

|
|
|
} >
: Bpems
|

paBHbiM 1 c. Ecnm B3 — a/m pene, 10 BbIXOAHOIO

tHP umnynec<t.L
cnuwikom manoe 3HadveHve nepuoaa tHP anemeHTa <
npuBeaeT K YacTbiM MNEPEKYEHNSM W 1 i--—;i.-—r-—--
ObICTPOMY  M3HOCY CUIIOBbIX  KOHTaKTOB. 0 L -
Moatomy HeobGxoaumo 3apaTb OGonbliee Bpems
3HayeHne napameTpa tHP, Ho cneayetr PucyHok 3.20 — 3apnaHme napameTtpoB LLIMM-
noHMMaTb, YTO 3TO MOXEeT  YXYAWWUTb curHana

Ka4yeCTBO perynmpoBaHus.

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

3.3.6 UHcnekTop

WHCcnekmop — 9TO nNporpaMmMmHbIA  MOAYMb, KOTOPbIN  KOHTPOSNIMPYET HaxoXaeHue
B JONYCTUMbIX rpaHULLax BENUYUHLI, perynupyemon B KaHarie.

Ha kaxgom Lllaze lNpozpamMmbl mexHos102a 3a8atoTCs:

noporu cpabaTbiBaHUA ANs Kaxgoro MHcrnekmopa,

TVN NOrMKN cpabaTtbiBaHWs AN Kaxaoro MHcrnekmopa;

norvka NpUHATUS peleHns ob aBapuu;

ncnonb3oBaHMe AaHHOro MHcrnekmopa B NpUHATUN pelueHns o6 aBapun.

[na kaxgporo MHcnekmopa ons Bcex [lpoegpaMm mexHosio2a 3a4atoTCs:
e BGnokMpoBKM cpabaTbiBaHUA NpY onpeaeneHHbIX YCIoBUSX;
BpeMeHa 3aaepxek cpabaTbiBaHUS.

3.3.6.1 OmknroyeHue MHcnekmopa = 23 Konbrirypaua TPMISE (Vs ve aaano)
MHCNEeKTop MOXHO OTKITIOYNUTD: 7 C'[”:"'f;”m"'”z”ﬁm
e NOnd BCero O6beKTa, anga BceX npOFpaMM =& MHEnekTop MY =%
TexHomnora, yCTaHOBMB 3Ha4YeHne napameTpa : ”pjar”j::‘::j::
|nSP ((Bb”(nl'Oqu»; & MENonE30BaHHE MHCMEKTOPE Ha AaHHOM ware  E,LSE

e Ha kakom-nnbo Ware MNporpammebl, yCTaHOBMB 3HaYeHME napamMeTpom e.use «HeT».

= ﬁ Konpurypauna TPM151 {(4mA He sa8aH0)

3.3.6.2 briok Jloeuku npuHsimusi peweHusi — 23 NapameTpel nprBopa

06 asapuu =1 NpuraTHe pew-a off asapkm

Bce curHanbl oT MHcrnekmopos OOHOro +-[F] Norwka pew.s nporpate N21
Obbexkma cobupatotca 8 briok Jloauku npuHamus + [ noruka pew.& nporpamme o + 4+ +
peweHuss 06 aeapuu. bBJIMIP  npousBoauT =T norvica pew. s nparparme N212
nornyeckyro onepaumto  «M»  nnn  «UJNM» ¢ v PeunHa ware N2t l2g.a
nocTynamowmmm B Hero curHanamu. Ha Bbixoge ? Pew.Haware N2 *+*%*  |ag,a
GJITIP BbigaeT curHan o6 aBsapum Ob6bekma. ¥ Pew.Ha ware N 10 log.

PaboTta brioka Jlocuku npuHamus peweHusi 06 agapuu n3obpaxkeHa Ha pucyHke 3.21.
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[nsa nepexoga O6bekma B aBapuHOE COCTOSIHUE:
e 0b6beguHeHune no cxeme «M» TpebyeT cpabaTbiBaHUA BCeEX MHCIEKmMopos;
obbeanHeHune no cxeme «UJN» TpebyeTt cpabaTtbiBaHms XxoTa 6bl ogHOro MHcrnekmopa.
JNTornka npuHaTtusa pewenmns («» unn «UNW») 3agaetca napameTpoM log.a Ha Kaxgom
Lllaze lNpoepammbl mexHonoza. Kpome Toro, Ha Kaxxgom Ll/aze MOXHO UCKNKYUTb TOT UMW UHOWN
HHcnekmop w3 BxogHoro cnncka bJIMNP.

1 1
WHCMEKTOP 1 | HHCNEKTOR 1
Q_L- obwegunenme ._-,_L—* ofibeauHenke 4
HHCNEKTOP 2 | ——= m“f:" ™ Eil MHCMEKTOP 2 | ———» MO CHEMe T
0 | " ABAPHH 0 WK ABAPHA
WHCMEKTOP 3 MHCTIEKTOP 3

PucyHok 3.21 - Jloruka npuMHATUA pelueHus o6 aBapumn

3.3.6.3 NMopozu cpabambieaHusi UHCnekmopa
McheKmOp B TPM 1 51 nveet ase = ﬁ KoHdHrypauna TPMLS1 (MnA He 3aaaHo)

noporosblie BEJTMYUNHDbI, onpependawowimne =21 NapareTpet nprbopa

AOMYCTUMbIA AnanasoH perynnpyemMon BennyuHbI. = &3 Wrcnexrop

9™ noporn 3apjatoTcs  Ans kaxgoro  Llaza T T I s £ 5

[poepammbl  mexHosioea napameTpamu A.i.j B 2 B Hawsre e <2

eOuHNLAxX PerynmpyemMon BENNYMHBbI. &Bc Mopor N2t A
Heobxoammo Takke 3agaTb cnocob otcyeTa 4B¢ Mopar He2 Al

L13
VS' Touka 0TCMETa NOpOros HHCNekTopa  FFLPE

noporoB napametpom rF.Pt, npu atom noporu
MOryT ObITb ABYX TUMNOB:
e abcontoTHble (abCONOTHbIE 3HAYEHNS);
e OTHOCUTErbHbIE (OTKNOHEHNSA OT YCTABKN).
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 TEKYLLLEro 3HadeHnss Y CTABKM.

3.3.6.4 Jloeuka cpabambieaHusi UHcrniekmopa
B TPM1 51 nmeeTcqd BO3MOXHOCTb Ha =] ﬁ Kondurypauma TPM151 {l4ma He saaaH0)

KaxXxgom Llaze npoepaMMbl mexHorsioea =20 NapameTps nprbopa

onpenenuTb Nornky cpabatbiBaHust MHcriekmopa. =3 Whenexrope:
Bo3MOXHbI 4 BapuaHTa NOrnKn =& MHcnexTop Mol

cpabaTblBaHus MHcrekmopa: = I8 & nporpane et

= Ha ware N21

e eCnv perynupyemasi BenimuvHa CTaHOBMTCS 5 T nor Ha asrHon ware LG.EY

Bbillle nopora,
e ecnun perynmpyemMasn sernmimdmnHa CtTaHOBUTCA HMXKE NOopora;

46



e [PV BbIXO4E PEryNMpyeMON BENNYMHbLI 3a 3adaHHbIN noporamu ananasoH (U-obpasHas

noruka);

e npu BXoOE PerynupyemMon Benu4YuHbl B 3adaHHbIi noporamu amanasoH (M-oGpasHas

norunka).

[na aByx nepsbIX TUMOB NOMMKU 3a4aeTcs TOSMIbKO OAWMH Nopor (NepBbin Mo cyeTy), Ans

ABYX NOCreaHMX TUMNOB Noruku TpebyeTcsa 3agatb o6a nopora.

Tun norvkn cpabaTbiBaHUA MHCNEKTOPa 3agaeTcs napameTtpom LG.tY.

3.3.6.5 bnokupoeku cpabamsieaHusi UHcnekTopa. 3adepxku cpabambieaHusi

B TPM151 gna kaxgoro MHcrniekmopa ecTtb
BO3MOXHOCTb  OnokMpoBkM cpabaTtbiBaHns  npwu
onpeaeneHHblx ycnosusx. CyulecTtByloT 2 Tuna
GnokmpoBoK: 6noknpoBka nepBoro cpabartbiBaHUS ©
OnokmpoBKa NMKOBbLIX BbIOPOCOB.

Brokuposka nepBoro cpabaTbiBaHUA
HeobxogMma B Hadane TEXHONOMMYEeCKoro npouecca
(Ha nepBom Lllace), npn nNponagaHuM MUTaHUA UK
npun nepexoge ¢ Lllaza Ha Lllaz. B Havyane Llllaza
perynupyemasi BefIM4MHA MOXEeT HaxoauTbCcs 3a
AonyctuMmbiMW  nNpegenamMmuv, — W 3TO  WITaTHasdA

= ﬁ KoHdmrypauua TPM151 (ks He saaaH0)
=3 NapameTpel npHbopa
= [:' WMHCNek Topk!
== WMHcnexTop ME1

+ E nporparme N1
+ E nporparme NS & =
+ B nporparme N212
+ @ BpemeHa saasp#er HHCNEKTOPa
= % ENoKkHpoERH CPafiaTEIESHMA MHCNEKTORS
= % BnokypoBka no NponaiaHki NMTaHKA
w’ BnokKpoeka cpabaTeiBaHHa BL.5k
AEC BpemA BNoKHpoEKH EL.k
= % EROKMPOEKS MO MPEX0AY HE HOBEIM AT NPOrpanHe
59 Bnokkpoeka cpabaTbiBaHHa BL.5k
ABC BpevA BNoKHPOBKH BL.k
= % ENOKHMPOBKS MPH 3anyCke NporpamMel
39 EnokmpoBka cpalaTeiBaHHs EBL.5k
BT BpemAa ANoKHpoBKH BL.k

cutyauma. lMpun atom cpabartbiBaHne MHcrnekmopa
HeobxogmMmo OGnokupoBaTtb, T.K. B NPOTUMBHOM Cryvyae BO3MOXEH Mepexoq B aBapunHoe
COCTOSIHME.

TPM151 nossondeTr OGnokupoBaTb nepBoe cpabaTbiBaHMe MHcrekmopa Ha
onpeaeneHHoe Bpems (napameTtp BL.t) unu oo Bxoaa B paspeLleHHbI 4ONYCTUMbIN ANnanasoH.
Takke MOXHO BKMOUUTb GNOKMPOBKY no oboum ycnosusiMm (Bpemsi + BXof, B AvanasoH) Unu
OTKIMOYMTL BNOKNPOBKY cpabaTtbiBaHMsi BOOOLLE.

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

BrnoknpoBka NUKOBLIX BbIBPOCOB perynvpyemMon BeriMuMHbl 3a AOoMnyCTUMble npeaens
npUMeHUMa B Tex Cry4yasX, Korga paspellaeTcs KpaTKOBPEMEHHbIN BbIXOA pPerynupyemon
BENWYMHbI 3a JOoMNycTUMble rpaHvubl. B 9TOM cnydae MOXHO 3agaTb BpeMsA 3a0epKKu
cpabatbiBaHna MHcnekTopa, U ecnu AAUTENbHOCTb BbIOpOCa MeEHbLle 3TOr0 BpPEMEHM,
npousonaet 6noknpoBka cpadaTbiBaHUS.

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

Mpumep nornkn pabotbl MIHcnekTopa ¢ U-o6pa3Hon Nornkon ¢ 6rioknpoBkaMmm n3obpaxeH
Ha pucyHok 3.21.
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BbIKJI. ' B e;ﬂ
War 1 Lar 2 P

PucyHok 3.22 - Mpumep normku paboTbl n 6510KMPOBOK cpabaTbiBaHMA MHcnekTopa

Heobxogumo yuuTbiBaTh, 4TO B npubope MMeKTCA LONOSHUTENbHbIE NapameTpbl,
oTBevawwume 3a paboty nHcnektopa (hys.c, ht.on, ht.of), nossonswwume 3agate rucrepesnc u
BpPEMEHA yaepXXaHuUs MHCMeKTopa npy NOAKMYeHun Kk Hemy B3O. OHM nossonseTt ynpaeBnsTb
AONOMNHUTENbHLIM  0B6OpyAOBaHNEM, MNPU3BAHHBIM KOMMEHCUMPOBATb HELTaTHYK CUTyauuio,
npuBeawwyto Kk cpabatbiBaHuio MHcnekTopa. Jlornka paboTtel ¢ 3TMMM NapameTpamu onucaHa B
MpunoxexHnn U.

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

3.3.7 T'eHepaTOpbI NnepuoanYecknx nmnynbcos. Knouun

Mpn ynpaBneHUn HekoTopbIMU McronHumersnbHbIMU MexaHu3dMamu He TpebyeTcs
Hanuune Pezaynsmopa. 3TO MOXeET ObiTb JONONHUTENBHOE BCrnomMoratenbHoe obopynoBaHue,
KoTopoe Heob6xoaMMO BKMNOYaTb Ha ONpedeneHHON CTaaum TEXHONOrM4Yeckoro npouecca. Npwu
3TOM BKIIOYEHME 3TOro 006OpyAOBaHMA BO3MOXHO Kak Ha Bpemsa Bcero Lllaza [Mpozpammebi
mexHosioea, Tak U B NEPUOANYECKOM peXume, Korga HECKONbKO cekyHa obopyaoBaHue
BKIMOYEHO, HECKOSBbKO CEKYH[, BbIKNHOYEHO.

B TPM151 peanusoBaHbl 12 [eHepamopos nepuodudeckux umryrbcos: 10 n3 Hux
UMEIOT HacTpamBaemyto ANIMTENbHOCTbL UMMYSbCa U Nay3bl, oavH ['eHepamop Bceraa HaxoamnTCs
B COCTOSAHUKN «1» («BCerga BKAYEHO») U OOUH B COCTOSAHUM «0» («BCeraa BbIKIIOYEHOY ).

Ona 10 HacTpamBaembix [eHepamopo8 npu NporpaMmMmpoBaHUN 3adaeTcsa BpeMms
BKIMIOYEHHOTO COCTOSAHUA (ONUTENBHOCTL WUMMYNbCa) U BPEMS  BbIKIIHOYEHHOIO COCTOSIHUS
(BnuTenbHOCTL naysbl).

Bce eHepamopbi paboTalOT HE3aBUCMMO WM NPOU3BOAAT reHepauuio UMMNYnbCOB, He
CUHXPOHU3NPYACH ¢ LLlazamu Npoepammbl mexHosoea pns Obbekma.
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Ha nwobom Lace [Npoepammbl 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 'eHepamopos umnynbcos n Krroyed.

! O0bekT [
Fexeparop 1 4-——1 : [
| | | | | -
—= — I BbixoaHowu
r L {Kniou 1 [ anemenr 1
lenepatop 2 | | : I
- I BbixogHoM
I —> AHOWN
I | allall [ 3N1IeMEHT 2
leneparop 3 <— : :
JUTNL ' I
' [
—————3p KommyTaums Haware 1 — — —pp KommyTaums Ha ware 2

PucyHok 3.23 - PaboTta NeHepaTopoB umnynbcoB u Knrouyen

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 nogkntodeH k F'eHepamopy 1;

- Krrou 2 nogkntodeH Kk F'eHepamopy 2;

Ha BTopowm Laze lNpoepamMmbl mexHorioza

- Krrou 1 nogkntodeH k '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 wMoxeT ©ObiTb nepegaH Ha BO,
npeactasnsaowmn cobon LIAM «napametp — 1ok 4...20 MA» (BO ¢ mapkupoBkomn «»).
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Homep B3 ana PerunctpaTopa Tok )
ycTaHaenueaeTcs napameTpom OP.i. PerucTpauumn
Ecnn  napametpy OP.i  3agaHo
3HaYeHMe  «He  3a[eiiCTBOBaHY, 20 MA
Pernctpatop B KaHane oTKMO4YEH.

Ona pabotel Perucrtpatopa

3a0alTcsd 2 MNOPOroBblX 3HAYEeHUs — 4 mA
napamMmeTpbl Ao.L n Ao.H, =
COOTBETCTBYIOLLME BbIXOAHOMY TOKY 4 nopor 1 nopor2  Buyucnennas
n 20 w™mA. TloporoBbie 3Ha4YeHUs BeNniMHa
3a0alTcs B TOW Xe pasMepHOCTU, B PucyHok 3.24 — Pabota Perucrpartopa
KakonW npeacTaBneHa BblYMCIEHHas
BENUYMHA.
Pabota Peructpatopa wu3obpaxeHa Ha
puUCyHKe 3.24. = ﬁ KoHdHrypauna TPM151 (MmA He 3a8aH0)
CurHan ¢ PernctpaTtopa MoOXeT ObITb Takke = D[”:alpg“ﬁmb' npwbapa
npounTtaH B cetn RS-485 gpyrum npubopom mnu = perf:fpipn:?mb'
komnbtoTepoMm. [lpu nepepaye B ceTb curHan = PervcTpatop N = =
PerMCTpaTopa anBOﬂMTCﬂ K ﬂmana3OHy 01 . AEC HM¥HAA rPAHMLE AMaNA30Ha PEHMCTRALMM Aol

AEC BepxHAA rpaHMLE AMANAZ0Ha PEFMCTPAUMK Ao H
:? HomMep BEIXOAHOMD 3INEMHTA (81N

Ana nepegayn p[JaHHbIX O 3HA4YeHUMUM C
Pernctpatopa B gpyrov npubop unmM KOMMbHOTEP
ncnonb3yeTcs onepaTtuBHbIM napameTp rd.rg, nmetowmn cdopmat Float — yncno ¢ nnasatowen
Touykon. MiHaoekcaumsa onepaTtMBHOro napametpa rd.rg cxoxa C uHaekcaumen napameTtpa r.out,
OnucaHHoro Bblwwe (cm. pasgen 3.3.7.7).

3.4 YcTtaBku. N'pachukum KoppeKkumm yctaBku

YCTABKA — 3TO 3Ha4yeHue, KoTopoe TpebyeTcs nogaepxusaTb C NOMoLb 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/oTknoYeHne paguka Koppekumn YCTABKY;
CKOPOCTb BbIxoda Ha YCTABKY;
AONYyCTUMbIE rPaHNLbl U3MEHEHNSA YCTABKWM aAnga paboTbl B peXXUME pPyYHOro ynpasBrneHus.

3.4.1 Cnocob 3apgaHnAa YcTaBKku B npudope

YCTABKA 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

Perynstop nc — bYUM

PucyHok 3.25 - 3apaHue YCTABKU yepes NC
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3.4.2 Tun YctaBKM
B TPM151 B kayecTtBe YcCTaBkM MOryT ObiTb
3ajaHbl:
e 3HayeHue perynupyemomu domamyeckomn
BENUYMHbI (TUM — «3HAYEHMEY);
e 3HayeHue BbIXOOHOM MOLLHOCTU Peryndartopa

= ﬁ KoHdkrypaura TPM1S1 (MA He 3a8aH00
= & MapaMeTpel NpHBopa
=l [:I YCTaBEH
¥CTaBkH B Nparpavme M2l
YCTaBkH B Nporparve NS &+ xx

(TMH - «MOLLlHOCTb»)- =l ¥CTaBKH B Nporpanve Nel2

Tun YcTtaBku 3agaetcs napametpom P.-SP. VCTaBES Ha Ware MOl

3apaHue YcTaBkM TUMa «MOLLHOCTb» ObiBaeT TR [ s B
HeO6XOLI,VIMO Ha HEKOTOPbIX CTagunAax Texnpouecca, = WCTagka Ha ware N210
Korga KOHTponupoBaTb  (u3ndeckurm napameTp HE verasru npu MBC M2t
cucTeMbl He TpebyeTca mnnm HEBO3MOXHO. B aTom = verasim npe MBC Me2
cny4vae nonb3oBaTesib MOXeT 3a4aTb “f/o THN WCTaBKH P.-5P

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

3.4.3 3HayeHue YcTaBKuK
3HayeHne YCTaBKM TUna «3HadeHne» 3afaeTcsa B eAnHULAaxX perynmpyemMon BeSMUYUHbI U
AOJDKHO HaxoauTbCs B Avana3oHe uamepeHus [aTtymnka (TouyHee B AnanasoHe BoblumcneHus, T.K.
perynartop pabortaet ¢ Boluncnurtenem).
3HayeHMe YCTaBkM TUMNa «MOLLHOCTbY» 3adaeTcd B OTHOCUTESbHbIX eOuHULAX U MOXeT
NPUHUMAaTb 3HAYEeHUS:
e B amanasoHe oT «0» go «1», — ecnu ncnonb3yetca BYWM Ttuna «HarpesaTenby;
e B amanasoHe oT «—1» go «0», —ecnun NCNoNb3yeTCcA «XOrnoaAUNbHUKY
e B [AuanasoHe OT «—1» go «1», — ecnu unCnonb3yeTcs Kak HarpeBaTeslb, Tak WU
XONOOUNbHUK.
3Ha4veHue YcTaBku 3agaeTtca napametpom SP.LU.

3.4.4 CkopocCTb Bbixoaa Ha YcTaBKy
B npubope TPM151 MOXXHO OrpaHnMyYnTb CKOPOCTb BbIXOA4A Ha YCTaBky.
OTa yHKUMA MCNoNb3yeTcs B TeX Crydvasix, Korga perynupyemas BenuumHa AOoShkKHa
nnaBHO, C 3aJaHHOWN CKOPOCTbIO, BO3pacTaTb UMM YMEHbLLATLCS:
e B TeyeHue Bcero Wara (cm. pucyHok 3.26, a);
e B TeyeHue vactm Wara — po goctmxeHnss 3HayeHna ycTaBku, Jarnee OCyLlecTBnseTcs
nogaepkaHme AOCTUrHYTOro 3HadeHnsa YctaBku (CM. pucyHok 3.26, 6, B).

a 6 B
0 0 0
T,°CA War lMporpamme | T,°CA War lMporpammei | T,°CA War lMporpammei |
YcraBka J YcraBka I To I
SP.LU : SP.LU I " I
CcTaBka
| Bpems | Bpems 1 Bpems
To - To | > SP.LU | P
BpeEMS BbIX0Aa BpeEMA BbiXOaa Bpems BbixOaa
Ha yCTaBKY Ha yCTaBKy Ha yCTaBKy

Yctaska SP.LU — Ty [eq. u3m.]
BpeMS BbIXO[]a HA YCTaBKY  [MMWH]

PucyHok 3.26 - 3apaHue CKOpOCTU BbixoAda Ha YcTaBKYy

CkopocTb BbiXoaa Ha yctaeky LF.LU =
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B Havane yHKUMOHMpPOBaHMS YCTaBKa NPUHUMAET 3HAYeHWe, paBHOE HavarbHOMY
3HaYeHUIO perynupyeMon BenuuuHbl (Tp), W cpady HayuMHaeT WU3MEHATbLCA C 3aJaHHOM
CKOpoCTbl.  Hanpumep, ecnu  perynupyetcs

= ﬁ Korgrrypaura TPM1S1 (MMA He 3a88H0)
TeMmnepartypa, 1o npun Havane (byHKLI,VIOHVIpOBaHVIﬂ

=.[[3 NapareTpel npHbapa

To NpymeT 3HaveHve TemnepaTtypbl OKpyXatoLieun By g ——
cpegbl M HayHeT pactu (MMM ymeHblaTbCsl) C 1 [y weraesn & nporpanme M2t
3a[aHHOMN CKOPOCTbLIO OT 3TOr0 3HAYEHMS. #-A[2) ¥eTaBKn B nporpane N2 &+ 4+

= |||E ¥CTABKK B Nporpamme Melz
+ ¥CTaBKAa Ha Wware Mol

MapameTp CkOpoCTb BbIXO4a Ha YCTaBKy

LF.LU 3agaetca B eavHuUax perynmpyemMomn £ B Yeraeea na ware Mo L0

BENMNMYNHbI B MUHYTY. Ecnn 3apatb napamMeTpy %5 Yoraern npu MBC N2t

LF.LU 3HaveHne «0», TO CKOpPOCTb MPUHMMAaETCAH = H veramin npn MBC N2z

paBHON GECKOHEeYHOCTM, T. €. YCcTaBka MIHOBEHHO ABE CKOPOCTE MamenerinA yeTask  LF.LU
AEC SHAYEHHE YCTAEKH SP.LU

AOCTUraeT 3HayeHus, 3agJaBaemMoro napamMeTpom

SP.LU.

3.4.3 N'pachurkn KoppeKLUmn ycTaBKu

B psge cnyyaeB TpebyeTcs, 4Tobbl YCTABKA He siIBNSANacb KOHCTAHTOW, a U3MeHsanachb B
3aBMCUMOCTU OT KaKOro-TO BHELIHEero napameTpa. Hanpumep, B cuctemax OTONMEHUs
TemnepaTypa TENNOHOCUTENS OOSMKHA MEHATLCA B 3aBUCMMOCTU OT YNIMYHOW TemnepaTypbl.

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

pachuky moxHO 3agatb 00 10 y3noOBbIX TOYEK, KOTOPblE aBTOMATUYECKN COELMHSIOTCS
oTpe3kamu, obpasyss nomaHy nuHui. B kavectBe BXoOHOW BenuuuHbl [paghuka MOXET
BbICTynaTb ntobass U3MepeHHas WNU BblMUCNEHHas BbiqucriumernemM BeNUUMHA, a TakKke
BenNuyuHa, npuwegwas n3 cetn RS-485.

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

[pachuk KOppeKUUN YCTaBKM MOXHO MOAKMIOYUTb UMW OTKIOYUTL NapamMeTpom or.SP Ha
Kaxxgom Lllaze lNpoepamMmbl mexHorsoza.

Koppekunsa k
yCcTaBKW

-YcTaBka,,,

. Tekyuwee

! 3HayeHwue
| | | | | | | | | L 1 — h,_

BHeluHWiA napameTp

YcTaBkag, + YCTaBKa pp, =YCTaBKa e,

PucyHok 3.27 - N'pacumk KoppeKuumn ycTaBKu
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,D,J'IFI 3ajaHunA KoppeKkumn yCTaBKN no = ﬁ Kondmrypauma TPMLS1 (Ma He 2a4aH0)

Npacmky Ne1 nonb3oBaTenb AOMMKEH 3agaTtb B =[] NapameTpel npHAopa

napameTtpe or.SP 3HayeHue "yctaBka + rpadwuk 1", = [0 verasim

ana perynupoBaHus 6e3 KOppekumm YCTaBkU — &-US]| ¥cTaBkK 8 nporparme M2l

3HadeHue "ycTaBka 6e3 Koppekummn". #-[2) ¥eTaEkH B Nporpae NE & &+« «

= ¥CTagkH B Nporpate ME 12

3apaHue y3noBbiX TOYEK rpadomka KoppekLumm B yeramcs s wane NOL

yCTaBKu npousBoauTCsA C NMOMOLLIbIO B Yorasis na Ware NS A4 s s A

KoHdourypaTtopa unm ¢ nepegHen naHenu npmbopa. 5B voraska na ware N210
KoHeyHoe 3HadeHue YcTaBKu MNoCTynaet B #-H veramn np MBC et

PerJ'IFITOp. = ﬁ ¥oTaskH npM MBC N2

“\B/Q Hankdre Koppekusi ycTagkn  ar 5P

3.5 CeTteBon uHtepcpenc RS-485

Mpnbop TPM151 wnmeeT BCTpOeHHbIN ceTeBoW uHTEpdenc RS-485, «koTopbiv
npefocTasBnsieT cnegyoLlmne 0OCHOBHbIE BO3MOXHOCTH:
e KOHGMrypmposaHue npuodopa c lK;
e peructpauna Ha [NK napameTpoB TeKyLLero COCTOAHUS.
Ansa paboTtel npubopa B cetn RS-485 HeobxoanMMO yCTaHOBUTbL €ro CETEBbIE HACTPOWKM.
B ogHoM cet MoryT HaxoamTbCa HECKOSbKO NpnbopoB, NOAKNIOYEHHbIX K O4HOMY KOMMbIOTEPY.
Ana obecnedeHnss KOppeKkTHOM paboTbl B 9TOM Criyyae ceTeBble napameTpbl Bcex npnbopos
OLHOW CEeTU A0STKHbI BbITb OANHAKOBBI.
Kpome Toro, kaxapii npubop B cETM MMEET CBOM YHMKaNbHbIN 6a30BbIN CeTeBOWN agpec.
MoaopobHo HacTponka ceTeBoro nHTepdenca onncana B pasgene 10.

3.5.1 OnepatuBHbIe napameTpbl

Kak yxe ykasblBarocb npu OnNMcaHuM MNporpaMmmHbIX MoAynen, KOHurypaumoHHbIMU
napamMmeTpamMu HacTpamBaeTCs CTPyKTypa npubopa, onpenensitoTcs ceTeBble HACTPOWKM U T.4.
3Ha4yeHNss KOHMUrypauMOHHbIX MapaMeTpoB XPaHATCA B SHEpProHe3aBUCMMOW NaMATU
KOHKPETHOro Nnpubopa 1 COXPaHATCA NPU BbIKNOYEHUN NMUTAHKUS.

OnepaTtmBHble NapameTpbl — MapaMeTpbl, NEPEHOCAMNN MHGOPMaUUID O COCTOSIHUM
CUCTEMbBI PETYNIMPOBAHNA NN YNPABNEHUS Ha TEKYLLMA MOMEHT BPEMEHMW.

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

Takke onepaTMBHbIM NapaMeTpoM SABMSETCA KOMaH4a Ha 3anyCK UM OCTAHOBKY KaKWuX-
nnbo npoueccos B Npubope, nogaBaemas gpyrumu npmdopamm nnu nporpammamm K.

OnepatuBHble NapameTpbl nepepatTcd B cetu no npotokony OBEH. lMpasuna ux
nepegayv He OTNUYAKOTCA OT nepenadn KOHPUrypaumMoHHbIX NapaMeTpoB 1 Noapo6HO onmncaHbl
B npoTtokonie OBEH. B otnnune oT nporpammupyemMbix napaMmeTpoB, UMEIOLLNX KPOME UMEH U
WHOEKCbI, OTnnyarLwme napameTpbl OAHOTUMHBLIX 3NIEMEHTOB, OnepaTUBHblE NapameTpbl He
UMEKT MHAOEKCOB, nepefaBaeMblx B norie faHHbiXx. OHU WMHOEKCUPYHTCA 4Yepe3 CceTeBble
agpeca, npu 9TOM WMHAOEKC OnepaTuMBHOrO napameTtpa (cumtass ¢ Hynga) npubaBnaeTca K
Basosomy agpecy npubopa (Addr). Npumep nHaekcaumm Yepes ceTeBble agpeca NpUBEAEH B M.
3.3.7.7. Ha npuMmepe onepaTuUBHOro napameTpa r.out.

OnepatuBHble napameTpbl npubopa TPM151, obwwme pgna Bcex MoauduKaumm,
npeacrtaBneHsl B Tabnvue 3.3.
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Ta6bnuua 3.3 - OnepaTuBHbIe napameTpbl npubopa TPM151

Uma HasBaHue UHpekcauus Tuvn ﬂuanasotl Ha3HauyeHue
3Ha4YeHun
Read | 3HavyeHvec |0,1(no float + time -9999... Bbigaet B cCeTb
N3MEpUTENS | U3MepUTENsM) +9999 3Ha4eHusa C
n3mepuTens +
MoandmkaTop
Bpemenn ansa MANO-
perynupoBaHuns/
r.Cal | 3Hauyennec |0..7 (no float + time -9999... Bbigaetr  3HaveHwue,
BbluMCnUTEN | BblYMCIINTENS +9999 nocyMTaHHoe
S M (no BblYMCIIUTENEM +
KaHanam)) mMoandukaTop
Bpemenn ana MANO-
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
r.out | 3HayeHue Ha | 0,1 (no float -1.000... Bbigaet AaHHble
Bxoae NC Homepawm [1C) +1.000 (MowHoOCTb) C BXxoAa
(BbIXOOHON 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
Knro4va Krnto4am) 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 — | UCMOJTHAETCSA B
1) obvekte. Ecnu Owut
3anpoca = 0 wu
pexmnm obbekta -
«OcTaHoBY, TO
N3MeHsieT HoMep
nporpamMmmbl
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OkoH4yaHue Tabnuub! 3.3

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

r.St | CocrtosiHue 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 onpegensetca napameTtpom behy,
KOTOPbIN MOXET NPUHUMATL CrieayloLme 3HavYeHus:

e [lpogomkutb c TOro xe Mecta. [lpy nponagaHmm nutaHma npubop TPM151
coxpaHsieT B TedeHuMe 1 mMuHyTbl 30 CeKkyHO WMH(OpMaUMIO O CBOEM COCTOAHUN U
BO3BpaLLL@eTCs B HEro nocne BKAYEHUA NMUTaHWUA, Npogosnkas paboTy C Toro xe
mecTta. Ecnn 0o BbIkNoYeHMs nuTaHusa npubop Haxoguncs B coctosiHum CTOI mnm
ABAPUA, TO 3TO Xe COCTOSIHME COXPaHWUTCA Mocne BKIYEeHUsa nuTaHuda. Ecnu
HanpskeHue nuTaHus OTCYTCTBOBASiO JOMroe BpeMsa U MHOpMaLMs O COCTOSHUM
Gbina ytepsaHa, To npubop nepesognut O6bLekm B coctosiHne CTOIN.

e 3anyctutb nepBy NporpaMmmy C MepBoro wara. HesaBucMmo OT TOro, B Kakom
COCTOSHMM npubop Haxogunca [0 nNponagaHna MUTaHus, Npyv  NOSIBNEHUN
HanpsbkeHus ByaeT 3anyuwieHa nepsas lpoepamma ¢ nepsoro Llaea.

e [lepewntn B coctoaHmne CTOI. Mpubop nepesoant O6bvekm B coctosiHue CTOIT.
Mepentn B coctosiHne ABAPUA. MNpubop nepesoant O6bekm B coctosiHne ABAPUA.

o [lepentn B coctosaHne [MAY3A. lMpubop nepexoamt B COCTOSAHWE, B KOTOPOM OH
Haxoounca A0 OTKIYEHUA NUTaHWA, HO npuocTaHaBnuBaeT xon [Ipoepammbi
mexHosioea (coctosHue MAY3A).

Mpnbop npon3BoaMT NOACHET CryvanHbIX OTKMOYEeHM NuTaHus (napameTtp 220). Kpome

TOro, npmnbop noacy1TbiBaeT KONU4eCcTBO
cobCcTBEHHbLIX nepecbpocoB (mapametp rES),
KOTOpble MOryT MNpouCXoauTb Mpu  OTCYTCTBUMU

= ﬁ FoHtHrypadra TPM1S1 (kA He 3aaaH0]
=.[23 NapameTpel npriapa
5[5 CrywefHels napateTpel

NMUTaHNA annternbHoOe BpeMﬂ nnn no V|H017| AEC Kon-60 0TKNRYEHHA MMTaHHA 220
npuuanHe.  [NpuumHy  nocnegHero  nepecbpoca &EC COfwee kon-eo cipocos res
nonb3oBaTenb MOXeT NOCMOTpeTb B MapameTpe ¥ Mpuana nocneavers nepecpocs r.sre
rSrC = E Pearuma Ha NponasaHHe MHTaHA A

3HaquMﬂ I'IapaMeTpOB 220 " rES ﬂOCTyngl v MoEeAEHHE NOCAE BOCCTAHOEN, MMTaHKA behy

TONbKO ANsi MPOCMOTPA; KPOME TOro, X MOXHO OBHynuTb. 3agaTb UM Kakoe-nnbo HeHyneBoe
3Ha4YeHne Henb3s.

Mpnbop UMeeT  3HEeproHe3aBUCUMYIO namsTb, B KOTOpou COXpaHATCSA
KOH(UrypaumMoHHble napamMmeTpbl npubopa. [lapameTpbl XpaHATCA B MNaMATM B TeyeHue
HECKOJSTbKMX OeCATKOB neT.

3.7 NonHaa cxema npmnbopa

MonHasa cTpykTypHas cxema TPM151 npeacraeneHa Ha pucyHke 3.28.

Ha cTpykTypHOM cxeme nokasaHbl NporpaMmHble Mogynu npubopa u cTpenkamm ykasaHol
BO3MOXHblE CBSI3M MeXAy 3TUMU NPOrpamMMHbIMU MOOYNSIMU.

TonctelMM BepTUKanbHbIMU JIMHUAMU Ha cxeMe O603HayeHbl CEeNnekTopbl, B KOTOPbIX
MOryT ObITb 3aJaHbl Pa3fMyHble BapMaHTbl B3aMMOCBA3EN MeXAy MPOrpaMMHbIMU MOOYNSIMU.
B peanbHon KoHpuzypayuu, co3gaHHOM Nonb3oBaTeneM, CenekTopoB HET — OHU BbIpOXOakTCA
B )KECTKME NNUHUWN CBA3M MeXAY NPOrpaMMHbIMN MOAYNAMM.

Ansa dpyHKunMoHnpoBaHusa npubopa HeobxoaMmo 3agaTb BCe napameTpsbl, onpeaenstowme
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 - NNonHasa cTpyKTypHasa cxema npubopa
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4 Mogudchmkaumm npndopa

Pasgen npegHasHadeH ans o3HakomneHusa notpedbutensa ¢ mogmdpumkaumamm npunbopa
TPM151.

Mpnbop TPM151 BbinyckaeTcsi B HECKONbKNX Moaudumkaumax. CmeHa mogudoumkanmm
npmnbopa ocyLecTBnseTcs ¢ noMowbio nporpammel «KoHdpurypatop TPM151» nytem 3anmcu
B npubop cooTtBeTcTBYylOWeEero gavna (cm. n. 9.2.1), noctaBnsiemMoro Ha [UCKe BMecTe C
npnbopom.. lMpn aTOM cnegyet yuuTbiBaTb, YTO NUUEBble NaHenyn nNpubopoB pasHbIX
MoaudurKauuim MoryT oTin4YaTbCS.

Mocne BbIbopa moancmkaumm Heobxogumo "goHacTpouTs" nNpmbop, 3agaB 3HaYEeHUN
napamMmeTpam, He onpegefieHHbIM B CTaHgapTHoW moaudukaumn. [JoHacTpounky npubopa
MOXHO OCYLEeCTBUTb C nepegHen naHenu npubopa, HO pekoMeHOyeTCs WUCnonb30BaTb
cneunanusnpoBaHHyto nporpammy EasyGo (BbiCTpbIi CTapT), CO30aHHYO UMEHHO C 3TOW
uenoto — obecneyeHna pgoHacTponku. [Mporpamma EasyGo He paccumtaHa Ha
KOH(purypupoBaHme npubopa ¢ Hyns, HO, UCNOMb3yst ee, BO3MOXHO AOBECTU 0 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 co3paHma coBCTBEHHOM  KOHUrypauum HeobxoguMmo  BOCMOSb30BaTbCS
nporpammon "KoHdpurypatop TPM151", 3arpyxeHHoOM Ha nosiHOM ypoBHe foctyna. [lepen
co3gaHMeM COBCTBEHHOM KOHUrypaumm Heobxoammo TuiaTenbHO WU3YyYUTb HacTosLlee
onucaHue 6asosoro npubopa TPM151, noctaBnsemoe B KOMMMeKTe ¢ NPUGOPOM.

Pabota no cosgaHuio uHAMBMAYanbHOM MoauduKkaumMm MoxeT ObiTb ocyliecTBrieHa
nonb3oBaTesieM C ucnosibdoBaHnem «mogudukaumm 0». Mogudukaumsa 0 npegHasHayeHa
ONs MOMHOW MHMUManuM3aumm BCeX KOHQUIypauuoHHbIX MapamMeTpoB npubopa C uenbto
nocrnegyowero co3gaHms CBOen COOCTBEHHOW YHMKaNbHOW Moaudpukaumu, OTMIMYHOW OT
TUMNOBbIX.
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4.1 OnucaHne mogucukauum npudopa 01

Moaudumkaums npubopa TPM 151-01 Bknmwoyaetr 2 Kanana nowaroBoro
perynupoBaHns MO W3MEPEHHOW BeNUYMHEe, KaXAbll W3 KOTOPbIX MOAKMYEH K CBOEMY
BbixogHOMY 3riemMeHTy.

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

OCHOBHbIM Ha3HayeHuem perynatopoB moandukaumm 01 npubopa TPM151 asnseTcs
paboTa c «HarpeBaTensmu.

Cxema mogudmkaumm 01 npmubopa npeacrasneHa Ha pucyHke 4.1.

TPM151-01

AaTynK - MM1 (Harpesartens)

1 _ ol _ | BbIXOAHOI R

/‘ > BX0A 1 > PETVIATOP 1 | anemeHT 1 '{m__l_
AaTymK - MM2 (HarpeBartens)

2 _ | _ | BbIXOAHOW .

/ > »| PEIYAATOP 2 " anemeHT 2 '{M__L

RS-485 |1 >
=i
KomneioTep

PucyHok 4.1 — NMpuHumnuanbHaa cxema moaudukaumm 01 npnéopa TPM151

MpakTuyeckoe npumeHeHne npubopa moamdpukauum 01 NO3BONSET OCYLLECTBUTH
OAHOBPEMEHHOE perynupoBaHMe MakCUMarsnbHO 2 HE3aBUCUMMBbIX (PUBNYECKUX BESTMYUH. ITO
MoryT ObITb TemnepaTtypa, AaBneHue, BMaXHOCTb, OCBELEHHOCTb, [OaBfieHne u ap.
BENUYUHBI, U3MeEpPSieMble OOHUM [AaTYMKOM WM NepefaBaeMble B Buae CTaHO4APTHbIX
aHaroroBbIX CUrHaNoOB (TOKa U HanNpPsXeHus ).

Mpumep. [Mpnbop moamdukaumm 01 MoxeT ObiTb NPUMEHEH And noaaepXXaHus
TemnepaTypbl B 3aJaHHbIX AMana3oHax Npu npeccoBaHun n3gernuvmn.

Mpn  MN3roTOBMEHMM MPECCOBaHHbIX WU3genun (Hanpumep, Pe3nHOTEXHUYECKMX)
HeobxogmMmo cobnogate TemnepatypHbeii pexum. TPM151-01 nogaepxvBaeTt Temnepatypy
BEPXHEN M HXKHEWN NNUT Npecca C NoMoLLbo AByx TOHOB.

[Mpn aToM TemnepaTtypa U3MeHseTcs No 3agaHHOMY Nosib3oBaTenem rpagouky.
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T1,°C 4 Perynsrop 1
T

Nl b

d |

T2,°C 4 Perynsarop 2
I

P

1-i - 3-h 40
war  war war war

e |

HWXHARA NnuTa

TPM151-01
»| Bxog 1 —»{ MWI-perynstop 1 gﬁmﬂ
> Bxon 2 (—»| MWA-perynatop 2 |—» 3?.;‘:’.‘3‘.:?’"5
RS-485 [ 1> ] —_—

Komnbiotep

PucyHok 4.2 — Ucnonb3oBaHue 2-kaHanbHoro perynatopa TPM151 01n
Mmoaudmkauum ans noaaepXaHus TeMmnepartypbl B 3aAaHHbIX Anana3oHax npu
npeccoBaHUM U3agenun

Ha pucyHke 4.2 cxemaTnyHO u300paxeH BapuaHT WCMNONb30BaHUSA 2-KaHanbHOMo
perynatopa TPM151 01-om mogudukaumm ana nogaepXaHus TemnepaTypbl B 3a4aHHbIX
ananasoHax 3HadeHun. [Npubop wu3amepsieT 3HavyeHuss napameTpoB, obpabaTbiBaeT MX W
ynpasnseT BbIXOAHbIMU dfieMeHTaMun ANs KOPPEKTUPOBKN 3HAYEHUN.

4.2 OnucaHne mogucpukauum npudopa 03

Moaudumkaums npmubopa TPM 151-03 npegHasHayeHa Ans  OAHOKaHarbHOroO
MOLLAaroBOro  perynupoBaHus 3adBMXKOM C  OaT4yMKOM nosioxeHus wnu  6e3  Hero.
MpymeHaeTca B cucteMax BEHTUNSAUMW, BOAOCHAOXEHUS, NULLEBOM MPOMbILLIIEHHOCTH,
MOXET NPUMEHATLCA KaK perynisTop COOTHOLLUEHUS

Cxema mogudmkaumm 03 npmbopa npeacraBneHa Ha pucyHke 4.3.
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JlaTynk

TPM151-03 NoNoXeHus
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2 | — |
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__________ . I
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PucyHok 4.3 — NMpuHumnuanbHaa cxema moaudukaumm 03 npnbopa TPM151

Mpumep. MNpubop mogudmkaumm 03 mMoxeT ObiTb NMPUMEHEH B Ka4yeCcTBe perynatopa
COOTHOLLEHNSA ra3/Bo3ayx.

PerynupoBaHune COOTHOLWEHMA ras/Bo3gyx HeobxogMmo ana ontMMmsaumm npolecca
ropeHnss B ropenkax napoBbiX unn BogorpenHblx koTtnoB. TPM151-03 obGecneunBaer
onTUMaribHoe COOTHOLWIEHWEe [faBneHus rasa u Bosgyxa Pr/PB, perynvpys C MOMOLLbIO
3aBWKKM KONMYECTBO BO34yXa, MOCTYNatoLLero B ropesky.

"padmk nsmeHeHust cooTHoLeHUs Pr/PB Bo BpemMeHn 3agaeTcs Nofib3oBaTesieMm.

Mpn ncnonb3oBaHUK perynsatTopa COOTHOLIEHUS NSl B3PbIBOONACHbLIX rA30B Ha NIMHUK
cBA3n npubopa ¢ gaTyMkaMmm HeobxoaMMO yCTaHOBUTL Bapbep MCKPO3aLwmnTbl, HaNpMmep ns
AAaT4YMKOB C BbIXOAHbIM curHanom 4...20 mA — 6apbep OBEH NCKPA-AT.01.

Ha pucyHke 4.4 cxemaTMyHO M300pakeH BapuaHT WUCMNONb30BaHWUS OAHOKaHanbHOMo
perynatopa TPM151 03-on mogndurkaLmm B Ka4ecTBe perynsatopa COOTHOLIEHUS ra3/Bo3ayx.
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PucyHok 4.4 — Ucnonb3oBaHue —KkaHanbHoro perynatopa TPM151 031 moaudmkaumm B
KayecTBe perynstopa COOTHOLIEeHUA ras/Bo3ayx

4.3 OnucaHne mogucukauum npnéopa 04

Moaudumkaums npmubopa TPM 151-04 npegHasHayeHa Ans  OAHOKaHarbHOMO
MoLIaroBOro perynmpoBaHnsa no U3MEpPEHHOW Mnn Bbl4MCNEHHOW BenunumHe. Mmeetca 6ok
KOHTPOSIS BbIXOAa BENUYMHBI 32 AOMNYCTUMbIN Anana3oH («uHcnektopy»). CurHan nHcnekTopa
nofaeTcd Ha BbIXOOHOW 3NeMeHT 2, K KOTOpPOMY MOAKIYaeTcs CpeacTBO aBapUNHOMU
curHanusaummy (namna, 3BOHOK U T. 4.).

Cxema mogudukaumm 04 npnbopa npeacrasneHa Ha pucyHke 4.5.
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TPM151-04
[ATYUK - MM (Harpesarens)
1 BbIXOAHOM
/_ e PEFYIIATOP [—» aneMeHT 1 ’M__L
BbIYMC-
naTYnK Juiene CUrHanu3aums
2 BbIXOJIHOM _
P Broa? MHCTEKTOP —»| 2005 &
RS-485 [ —>|
]
Komnbiotep

PucyHok 4.5 — NMpuHumnuanbHaa cxema moaudukaumm 04 npnéopa TPM151

Mpumep 1. MNpnbop moandukaumm 04 moxeT ObiTb NPUMEHEH Npu TepMmoobpaboTke
KepaMukn AOna perynupoBaHuns TemnepaTtypbl B Kamepe, C BO3MOXHOCTbIO aBapuHON
cuUrHanmsaumm.

MAO-perynupoBaHne TemnepaTypbl OCyLeCcTBNAeTcs ¢ nomollbto TOHa. MNporpamma
perynmpoBaHna COCTOMT M3 3-X LWaroB, KaxAbld C 3a4aHHOW ONUTENbHOCTbIO: 1-h war —
HarpeB W BblAepXka Npu Temnepatype Tycr, 2+ War — TO Xe npu Tyerz, 3+A war —
oxnaxgeHue. BTopoe pene npubopa wucnonb3yetca ANA aBapuMHOM  CUrHanmMsauumwu,
Hanpumep, O neperpese.

Ha pucyHke 4.6 cxemMaTMyHO M300pakeH BapuaHT WUCMNONb30BaHWUS OAHOKaHanbHOro
perynatopa TPM151 04-om mogudukaumm ans nogaep)aHust TemnepaTypbl B 3a4aHHbIX
AnanasoHax 3HaYyeHun npy TepmoobpaboTke KepamMumKu.
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PucyHok 4.6 — Ucnonb3oBaHue 1-kaHanbHoro perynsatopa TPM151 04i
Moaudmkauum ans noaaepXaHus TeMmnepartypbl B 3aAaHHbIX Anana3oHax 3HaYeHUn
npu TepMooopaboTKe KepaMuUKu

Mpumep 2. Mpnbop moandurkauumn 04 moxeT OblTb NPUMEHEH B Ka4eCTBE perynatopa

COOTHOLWEHNA ras/Bo3gyx B TEXHOMOrMYecKoM 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 Chnyyae
npuMmeHeHna npubopa TPM151-04, moxeT ObITb OCYyLLECTBMEHO 3a CYET UCMONb30BaHNA B
kayectBe VMIM 3aaBWXKu C aHanoroBbiM ynpasneHveM. CurHan Ha ynpasneHue 3aBUXKOM
nogaetca ¢ LUAI 0..10B.

ABapunHaa curHanmMsauua Wcnomnb3yeTca [Ans KOHTPONs [AdaBfeHus B ras3oBbIX
MarucTpansix.

4.4 Onucanmne mogucpukaumm npudopa 05

Moandukaunma 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
noakmntoyeH 6nok MHCnekTopa, CoeaMHEHHbI CO BTOPbIM BbIXOA0M npubopa.

an/IMeHFIeTCFI B norogo3aBUCUMbIX cucremax oTonneHud, MHOTIO30HHbIX

anekTponeyax, Tennuuax u nHkybatopax n ap.
Cxema mogudmkaumm 05 npmubopa npeacraBneHa Ha pucyHke 4.8.
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TPM151-05
JaTynK ” UM (Harpesatens)
1 e =4 _ | BbIXOAHOI _
/: > Bxon | > PETYISTOP "| anement 1 'Ml
rpadmk 4
AAaTYUK j yCTaBKku CUrHanuaauus
2 | _ | BbIXOAHOW g
1> Broa2 | MHCTEKTOP [ 20 s Q)
RS-485 [1—>| |
=]
KomnbloTep

PucyHok 4.8 — lNpuHuMnmnanbHaa cxema moaudcdukaumm 05 npudéopa TPM151

Mpumep. lMpnbop moandukaumm 05, no aHanormm c npubopom moamdukaumn 04,
Takke MOXeT ObiTb NpUMEHeH npu TepmoobpaboTke KepaMuku And perynupoBaHus
TemnepaTypbl B Kamepe, C BO3MOXXHOCTbIO aBapuUMHOW CUrHanuMsaumm, ¢ TOn pasHULEN, 4YTO B
yCTaHOBKE AN obxura AONONHUTENBHO KOHTPONMMPYETCH, Hanpumep, cogepXxaHne B ra3oBom
cpeae MOHOOKMCK KpeMHust SiOs.

MANO-perynupoBaHne TemnepaTtypbl OcCywecTBngeTca ¢ nomowbid TOHa no
lMporpamme perynupoBaHus, NpuBeaeHHON B Nnpumepe ans moandukauunm 04.

BTopoe pene npubopa mncnonb3yetca ANA aBapuMHOW CUrHanu3auuu, Hanpumep, o
neperpese.

OTnnuna npumeHeHnsa npnbopa mogudukaumm 05 3akno4arTCs B UCNONb30BAHUN:

e [OKa3aHuM JaTyunKa coaepXaHus B ra3oBoW cpefe MOHOOKUcK kpemHus SiO; Ha Bxopae
2 npunbopa;

e [padmka KOppeKkuun YCTaBKM B 3aBUCUMOCTM OT COAEpXaHUSA B rasoBou cpene
MOHOOKMCK KpeMHuss SiO, (3agaeTcs yMeHblleHue paboumx TemnepaTyp npu
npeBbILLEHUN 3a4aHHON pacyHeTHOWN KOHUeHTpaumn CHad, %).

Ha pucyHke 4.8 cxemaTnyHO M300paxkeH BapuaHT WUCMONb30BaHMS OOHOKaHaNbHOro
perynatopa TPM151 05-om mogudukaumm ana nogaepXaHus TemnepaTypbl B 3a4aHHbIX
AnanasoHax 3Ha4yeHun npu TepMoobpaboTke KepamMuKM C KOHTPOSIEM COAEpPXKaHUSA B ra3oBOW
cpeae MOHOOKMCKU KpeMHUs SiOs.
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PucyHok 4.9 — Ucnonb3oBaHue 1-kaHanbHoro perynsatopa TPM151 051 moaudmkaumm
ANns noaaepXaHus TeMnepaTypbl B 3aiaHHbIX Anana3oHax 3Ha4YeHUn npu
TepMoOobpaboTKe KEpaMUKN C KOHTPOSEM coAiepXXaHUs B ra30BOW cpee MOHOOKUCHU
KpeMHUA

4.5 Onucanmne mogucpukaumm npudopa 06

Moandukauna npubopa TPM 151-06 npegHasHayeHa QNS OAHOKaHaNbHOrO
MOLLAroBOro perynupoBaHnst 3aaBMKkon 6e3 gartymka nonoxeHusi. [lpu 3aTom ycTaBka
perynatopa MoXeT ObITb CKOPPEKTMpOBaHa MO OnpeaerieHHon (yHKUMM OT 3HayeHus,

N3MEPEHHOro Ha Bxoae 2.
MpumeHsieTca B NOrogo3aBUCUMbIX CUCTEMaX OTOMMEHUs, BEHTUNALMW, Tennuuax u

NHKyGaTOpax, MOXeT MPUMEHATLCA KakK Perynsartop COOTHOLLEHUS
Cxema mogudmkaumm 06 npubopa npeacrasneHa Ha pucyHke 4.10.
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TPM151-06 UM

JaTyuK ~ (3agBUxKa)
1 - | .| BbIxOAHOM
/: » Bxop 1 » PEMYNATOP g

A

[aTynk v -
2 " | rpaduk »| BbIXOJHON
T P92 [ yorask ANEMEHT 2
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KomnbioTep

PucyHok 4.10 — NMpuHuymnuansbHaa cxema moaudumkaumm 06 npnéopa TPM151

4.6 Onucanmne mogucpukaumm npudopa 07

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

MpumeHsaeTca npu aBTOMatTM3auuMmM NpoLeccoB, Tpebylwmux perncTpauum Ha
aHanoroBbIX camonucuax

Cxema mogudmkaumm 07 npmbopa npeacraBneHa Ha pucyHke 4.11.

TPM151-07
[aT4mnK ~ UM (Harpesatenb)
1 BbIXOJHOM
P Boal PEMYAIATOP [ - 1 Mj_
Bbl4MC-
AaTHnK dicllc ) BbIXOAHOW 4...90 MA =
- o> B8 2 PETVCTPATOP |—» anemenT 2 e S
(LIAM)
RS-485 [e1—>|
(e

KomnbioTep
PucyHok 4.11 — MNpuHuMnmnanbHaa cxema moaudcdukaumm 07 npudéopa TPM151

4.7 Onucanmne mogucpukaumm npudopa 08

Moandukauna npubopa TPM 151-08 npegHasHavyeHa pAnad OOHOBPEMEHHOrO
MOLLAroBOro  perynupoBaHus Temnepatypbl W BRAAXHOCTU. BbluucneHve BRaHOCTU
NPOM3BOAMTCA MNCUXOMETPUYECKMM METoAOM MO TemnepaTtype Cyxoro W BIaXHOro
TEPMOMETPOB.

MpumeHsieTca Npyu aBTOMaTM3aLUN KNUMaTUYECKUX KaMep U TennuL.

Cxema mogudmkaumm 08 npmubopa npeacraBneHa Ha pucyHke 4.12.
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TPM151-08

[atymK - MM1 (Harpesartens)
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PucyHok 4.12 — MNpuHuMnmnanbHaa cxema moaudcdukaumm 08 npudéopa TPM151

4.8 OnucaHne mogucpukauum npudopa 09

Moaudumkaums npmubopa TPM 151-09 npegHasHayeHa Ans  OAHOKaHarbHOMO
noLlaroBoro perynmpoBaHus rno n3aMepeHHoOM Unn BbIYNMCNEHHON BeNnnYMHe. Ha BTOpoK Bbixos
npnbopa MOXHO Ha onpeAeneHHOM Lare nporpaMMbl NO4AaTb NEPUOANYECKME UMMYIBCHI.

MpumeHsieTca ons aBToMaTuU3auMm pasfiMyHbIX YCTAHOBOK, TPEeOyLWNX BKAYEHUS
AOMONHUTENBHOIO WM CUrHanbHOro obopyaoBaHus. HaxoguT WMpokoe NpUMEHEHME B
NULLEBON N NECHON NPOMbILLNIEHHOCTU

Cxema mogudpukaumm 09 npnbopa npeacraBneHa Ha pucyHke 4.13.

TPM151-09
JiEET WM (Harpesatenb)
1 - R _ BLIXOZHOV =
Pl i B * nurens | PEVASTOP (= o noenr 1 '@1
YCTPOWMCTBO,
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2 »| Bxop 2 reeparop | | BbIXOAHO _ Tpebylowee
/c r UMMYNbCOB ANEMEHT 2 > NEpuoA.
BKNIIOYEHMs1/
BbIK/TIOYEHNS
RS-485
Y
> | ,
(s
KomnbioTep

PucyHok 4.13 — MNpuHuMnmnanbHaa cxema moaudcdukaumm 06 npudéopa TPM151

Mpumep. [Npubop mogmdukauun 09 MoxXeT ObiTb NPUMEHEH ONs  ynpaBneHus
NpOLECCOM CYLLKN M3aenuin (MakapoHHbIX N3genuin, osowen, pykToBs, rpnbos u gp.).
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TPM151-09 nogaepxmBaeT TeMmnepaTypy B CyLIUIIbHOM LKady ¢ nomowbio TAOHa no
3afjlaHHOMYy nonb3oBaTtenem rpaguky. Kpome Toro, Ha HEKOTOPOM Luare Ha 3agjaHHoe BpeMs
OOMOMNHUTENBHO  BKNIOYAEeTCA BeHTUNATop, 4TO obecneuymBaetr 6onee paBHOMEPHYHO
NPOCYLUKY NpoAayKTa.

Ha pucyHke 4.14 cxemaTuUyHO M30b6pakeH BapuaHT MCNOMb30BaHUS OOHOKaHarbHOro
perynatopa TPM151 09-on mogudukauum ana nogaepxaHus Temnepatypbl B CYLUMIBHOM
Wwkady ¢ nomoLlbo TOHa no 3agaHHOMY Nosib3oBaTeneM rpadguky.

T,°C A

TyCT.2 ——————————
CYLUMNbHBIN LUKAD Tert R

-y

Coctosuue 4
BeHTUNATOpa

BKJN.
BbIKII.

-y

1-it war 2-i war 3-7 war

TPM151-09

.| Bxog| .| BbluMCIMTEND - nua- .| pene |
g | (noeTOpUTENS) “| perynatop 1 \

BXOA, re{eparop _ | pene
2 UMNYNLCOB |

[mwsle—l
—
KomnesloTep
PucyHok 4.14 — Ucnonb3oBaHue 1-kaHanbHoro perynsatopa TPM151 051 moaudmkaumm
ANns noaaepXaHus TeMnepaTypbl B 3alaHHbIX Anana3oHax 3Ha4YeHUn npu
TepMOOOpaboTKe KepaMUKU C KOHTPOJIEM coAepKaHUA B ra30BOM cpeie MOHOOKUCH

KpeMHuUs

——
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4.9 OnucaHne mogucukauum npudopa 10

Moaudumkaums npmbopa TPM 151-10 npegHasHayeHa Ans OAHOKaHarbHOMoO
MoLLaroBOro perynmpoBaHns C NOMOLLIbIO CUCTEMbI «HarpeBaTernb — XONOANITbHUKY .

MpumeHsieTca ana aBToMaTM3aunM KIMMAaTUYECKUX Kamep, CUCTEM BEHTUNSAUMN U
KOHANLMOHNPOBaHUS.

Cxema mogudmkaumm 10 npubopa npeacrasneHa Ha pucyHke 4.15.

TPM151-10
AaT4mK ” UM1 (HarpeBatenb)
1 3 _ | BbIXOAHOM ;.
U T Bon ”| anemeHt 1 '{M—_L
BbIYMC-
[aTuuK nrans [ |F EAIOR 1 YIM2 (xonoannbHUK)
2 . .| BbIXOAHOM -
/1 BOA < ”| anemenr 2 & <J>
RS-485 |[< P [— ‘
=
Komnslotep

PucyHok 4.15 — MNpuHuMnmnanbHaa cxema moaudcdukaumm 10 npudéopa TPM151

4.10 NMopsaaok cmeHbl moaudmkaumm npndéopa TPM151

Kak yxe oTmeyanocb, OnbITHbIN NONb30BaTENb MOXET, NPM HEOOXOAMMOCTN, CMEHUTb
Moamdukauuio npubopa Ha Apyryto CTaH4apTHYK M3 komnnekta npubopa TPM151 wmnu
cos3gatb wmHAMBMAyanbHyto. [lpyM 3TOM nonb3oBaTerlb AOMKEH Y4YUTbiIBaTb BO3MOXHOCTU
cobcTBeHHO npubopa No (PYHKUMOHMPOBAHUIO B PEXMME BHOBb MPOLUMTOM MOAudMKaumm,
T.K. Npnbop nocTasnseTcs Co BCTPOEHHbIMU BbIXOOHBIMU YCTPOMCTBAMWN, CMOHTUPOBAHHbLIMU
B COOTBETCTBMM C 3aKa3oM noTpedbutens.

[Ons cmeHbl Mogudukaumm HeobxogMmo mcnonb3oBaTb agantep RS-485/USB OBEH
AC3 nnn RS-485/USB OBEH AC4.

[MocnepoBaTenbHOCTL  AEUCTBUMMA  MNOfb3oBaTenis  MNpu CMeHe  Moaudoukaumu
HeobxoanMmo:

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

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

e BbIKIMIOYEHNEe pexuma ABTOMaTMYECKOro vteHus (yaaneHuwe dnara B okHe MacTtepa
BolbOpa MoaucmkaumMm unum nocne 3arpys3ku KoHdurypatopa B MeH "Pexunmbl
nporpammb!");

e pOBEpKa Hanuyusa cBA3W C nNpubopom, Npy HeobXoOMMOCTUM — CMeHa CKOPOCTU
paboTtbl no cetn RS-485 Ha 11520 bps;

e VHUUManu3auma npubopa BeIGOPOM COOTBETCTBYIOLLErO NyHKTa MeHto "CepBuc';

e OTKpbITME C NMPUMOXEHHOro K npubopy aucka cdavna trm151-xx.151, rge xx — Homep
mMoamdukauumn, Kotopas npoLumsaeTcs B npmbop;

e 3anucb BCex napameTpoB B npubop BbLIGOPOM COOTBETCTBYHOLLEro MyHKTa B MEHHO
"Mpunbop";

e OTKNIOYEHME NMUTAHUSA MO OKOHYAHWM 3anucu, oTcoeanHeHne npuodopa.
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Bonee noapobHo o paboTte ¢ KoHdurypatopom TPM151 cm. n. 11.7.2.

BHumaHue! Heob6xoanMMo NOMHUTL, YTO MOCTaBMNsSiEMble NPUOOPLI UMEIOT Pa3sHble LNIbANKK,

COOTBETCTBYHOLLME HOMEPY YKa3aHHOW Npu 3akase MoanduKkaLmm.

CooTBeTCcTBME NepeagHero wunbamka n Homepa moaudukaummn TPM151

Moaudumkauum 03, 04, 07, 09, 10

NporpaMMHbIiA perynarop

L

L

PY1 P¥2 K1 K2

]

MOLHOCTD, %

MPOrP, AT

TPM151

Moaudumkauum 01, 05, 06, 08

NporpammMHbii peryasTop
ABAPHS
HACTP.NMUA
BBbIMMCI.3HAY.
BXOR 1
BX0A 2
YCTABKA
BPEMA LLArA

L
L

MOWLHOCTE, %  PY1 P¥2 K1 K2

< BLYOL
bT. &ToN

GIE

MPOIP. AT

VU H ] TPM151
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5 KoHcTpyKumnsa npmndopa

Pasgen npegHasHayeH AN O3HAKOMIIEHMS NOTpPebuTens C KOHCTpykuuen npubopa
TPM151.

OnucaHne cogepXuT MHpOpMaUnio O KOHCTPYKTMBHBIX BapuaHTax Bbinycka npubopa,
Ha3HaYeHUN, KOHCTPYKLMKM KOPMyCca, KPENfEHNN 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, npegHa3Ha4YeHHOM
ANA  MOHTa)Xka Ha BepTUKanNbHOM MNOCKOCTM LUTa YnpaBneHusa anekTpoobopynoBaHUEM
(moandmkaumsa kopnyca LW1) nnm ana HacTeHHOro MoHTaxa (moandvkauma kopnyca H).

5.2 Kopnyc (W1 mnm H) coctouT u3 OByX YacTen, COeaMHsiEMbIX Mexay coboun npwu
NOMOLLM YeTbIpeX BUHTOB. BHyTpu kopnyca pasMelleHbl ABe nedaTHble nnaTtbl, Ha KOTOpPbIX
pacnonararlTcs anemMeHTbl cxembl Nnpubopa. CoeanHeHne nnat gpyr ¢ 4pyrom OoCyLeCTBAsSeTCH
Npyu NOMOLLIM NNOCKMUX pa3beMHbIX Kabernen.

5.3 Kpennenune npubopa Ha wmte obecneynBaeTca AByMSA omKkcaTopaMum, BXOAALNUMMI B
komnnekT noctaskn TPM151LL1.

5.4 [Ona coeguHeHus C nepBUYHbIMKM NpeobpasoBaTensmMu, UCTOYHUKOM MNUTaAHUA W
BHELLHMMM YCTpOMUCTBaMM NpUBOP OCHALLEH NPUCOEOUHUTENBHLIM KINEMMHUKOM C KpenneHuem
«noA BUHT». KneMmHuK y npmbOpoB LMTOBOrO KpenmeHuss HaxoauTca Ha 3adHen cTeHke. B
npubopax HaCTEHHOro KPenseHUss KNEMMHUK PacnofioXeH Nog BEPXHEWN KPbILWKOW, Npu 3TOM B
OTBEPCTUAX NOABOAA BHELUHNX CBA3EN YCTAHOBIEHbI PE3NHOBLIE YNITIOTHUTENMN.

5.5 MNabapuTHble 1 ycTaHOBOYHbIE pa3mepbl Npubopa npuseaeHsl B MpunoxeHun A.
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6 JlnueBas naHenb npubopa. UHAnKauuna v ynpasreHue

Pasnen coaoepXuT onucaHue nuueBOon naHenu npubopa, 3NMeMeHTOB WHAUKAUUUA U
ynpaeneHusl, pacnonioXeHHbIX Ha Hel, JaeT nonb3oBaTento NpeAacTaBlieHMe O Has3HaYeHuM
KaXkooro anemeHTa, pexnmax pabdoTbl npubopa n cxeme nx nepeknoYeHus.

Ha nuueson naHenu npudopa TPM151 umetotca cnegytowme aneMeHTbl MHOMKaUMN mn
yrnpaBrieHus:
e yeTblpe UMpOoBbIX CBETOANOOHBLIX MHAMKaTopa (LUN1...1UN4);
e 10 cBeToamonos;
e 6 KHOIOK.
BrewHun Bug nuueson naHenu npubopa TPM151 npeacraeneH Ha pucyHke 6.1.

( LW” W\ lporpamMHbiii perynsTop
:Q‘E - ey e O ABAPYS
N2 ‘_’ _’ ) ’ [| ot
{ -' ’- ’-'. ' —EOBXOIH
" O BX0f2
NG cBeToanoabl
s B N W | O YCTABKA
e I:o BPEMSI LUATA
O O O O
MOWIHOCTb,%  PY1 PY2 Ki K2
L10c]A & P
LIA3 MPOTP.LLAT KHOMKU
B " ’j R O I LT
| / b [[ANBT. cron
((uma || rpuist UBEN

PucyHok 6.1 — JluueBas naHenb npuoopa

6.1 OnncaHue nHamkaumm moaudmnkaummn npubopa

3aBoackue Moaudukaumm npubopa
TPM151 MOryT cyLecTBEHHO oTnmMyaTbes gpyr ot = 22§ Korrrypauns TPMLS! (Mna He 3aaaHo)

apyra, noaToMy Ans HuX Obinn  co3gaHbl = NapameTpel npuiopa
pasnuyHble BapuvaHTbl MWHAOMKAUUW NepeaHen = Ofwwe napameTpel
naHenn npubopa. lNpu co3gaHum cobCTBEHHOM ABC BAPMAHT HHAHKALHH ind.

KOHMrypaumm nonb3oBaTtento Heobxoanmo BbiOpaTb KaKOW-TO U3 CTaHOAPTHbIX, OMMCaHHbIX
HWXe, BapuaHTOB MHOUKALUW M YyCTaHOBUTbL ero Homep B napametpe ind.v (gepeso "Ob6wme
napameTpbl npnbopa").

B HacToswem pasgene onucaHbl 2 OCHOBHbIX BapuaHTa WHAMKaAUUKW, O[HAaKo
nonb3oBaTenb AOMKEH NOMHUTL, YTO peann3oBaHo bonbLuee Y1cho.
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BapuaHT 1 uHOovkaumm npeacTtaBsreH
Ha PUCYHKe 6.2.

Mpn pgaHHOM BapuaHTe MHAMKaAUUK B
npubope npucyTcTByeT 1 KaHan,
COOTBETCTBEHHO BCSA paboTa Be4ETCS TOMbKO
C HUM.

MapameTp ind.v = 1.

Ha U1 npubop BbIBOOUT OAHY 13
Tpex BeSIMYUH:

e BbIYUCMEHHOE B KaHare 3Ha4yeHue;
e 3HayeHue, u3amepeHHoe 1-M BXOAOM;
e 3HayeHue, N3MepeHHoe 2-M BXOLOM.

CmeHy wuvHanuupyemoro Ha L1

napameTpa  nonb3oBaTenb  NPOU3BOAUT

BBoA| 4 /A

HaXaTnem covyeTaHunAa KHOMOK

MporpaMmHbIA perynaTop

@ ABAPUSA
@ HACTP.MUA

I

PY K1 K2
L I

L

@ Bby. 3Hay.

@ BXon1

@ BX0A 2

@ YCTABKA

@ BPEMSA LLATA

% N
mowH, |

Y/
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w. np |L.K

ANBT.
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nyck

cTon

TPM151

VIET

PucyHok 6.2 — BapuaHT 1 mHaukauumm
npubopa

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

BapuaHT 2 vHaukauuu npenctasneH
Ha pUCYHKe 6.3.

Mpn Takom BapuaHTe WHAWKaUMKM B
npubope npucyTcTByoT 2 (Mnn OGonbLue)
KaHana.

MapameTp ind.v = 2.

MMepeknioyeHne mMexgy KaHanamu

AN

OCYLLEeCTBNAEeTCA KHOoNKamMmm NnVM]
Mepexon peanu3oBaH C
3aKoMbLOBbIBAHNMEM, T.€. [MpU  HaxaTuu

A
KHOMKKU Ha CaMOM BepXHeM KaHale

NnPoOUCXoauT Mepexosd Ha CcaMblih  HMKHUN
KaHan n Haobopor.

Pabounn kaHan wvHAUUMPYETCS Ha
ceetoauoae Bxoa 1 nnun Bxop 2.

Ha U1 npnbop BbIBOAUT 3HA4YEHME C
TekyLlero Bxoaa.

BapuaHT 2 vHgukauun mncnonb3yetcs
B Mogudukaunax npnbopa 01, 05, 06 n 08.

MporpaMmHbIA perynaTop
® ABAPUS
@ HACTP.NUA
3HayeHue |ewo
@ BX0A 2
® YCTABKA
PY K1 k2  ©EFEWALARA
oo 0
MOLLHOCTb, %
0
S IPNE N
MOLUH.
NMPOTP.LLAT
w. np | K| |ewxog| |
ATIbT. cTon
TPM151 VIHET
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npubopa




B ocrtanbHOM 3agencTBoBaHWe Monb3oBaTteneM U (QYHKUMOHMPOBAHME 3IEMEHTOB
nMUEeBON NaHenn NOeHTUYHO ANng 06oMx BapnaHTOB MHOMKALMN.
Ha U2 npnbop BbIBOOUT OQHO U3 OBYX 3HAYEHUN:
e TeKyLlen ycTaBKu;
e BpeMeHU (B yCTaHOBMEHHbIX eAnHLax U3MepeHunsi) ¢ Havyana wara.
CmeHy wuHgmumpyemoro Ha LIM2 napameTpa nonb3oBaTenb MNPOU3BOOUT HaXaTUeM

BBOA| + \\;
coyeTaHUnda KHOMOK . ﬂpM BbiBOOAE WHOMUMPYEMOro napameTtpa nosfib3oBaTeslb
nveeT BO3MOXHOCTb NPOKOHTPOJINPOBATb cooTBETCTBUNE BbIBOOUMbIX  OAHHbIX no
nHMununpyemomy ceetoanony — «YcTaBka» unm «BpeMﬂ Wara».

Mo ymonyaHuio npu BkNtoYeHUn npubopa BbiBOAUTCA: Ha LIM1 — Bxog 1, Ha UN2 —
ycTaBka.

Ha L3 npubop BbIBOAUT B NPOLIEHTaX MOLLUHOCTb B KaHarne.

Ha U4 npnbop BbIBOOUT Yepes3 TOYKY HOMEP NporpaMmmbl U HOMEp Lwara.

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

«
pa3panbl qmcna), TO 3Ha4YeHME MOXET BbITb COBUHYTO NpU HaXXaTtun KHOMKKU .

Ceetogmoabl K1 n K2 wvHOMUMPYIOT COCTOAHME AOUCKPeTHbIx B3 (ceeTatcsa, ecnu
BbixoaHble aneMeHTbl HAXOAATCA B COCTOSIHUM «3aMKHYTO» ), NPU UCMOJb30BaHUM aHANoroBbIX
B3 ceeToamoabl He 3a4enCTBYOTCS.

Ceetoguoabl PY1 n PY2 nHOMUMPYIOT, YTO KaHan HaxoOUTCA B COCTOSIHUM PYYHOro
ynpaeneHusi. MwuranHne PY o0603HayaeT py4yHOe ynpaBfieHWe MOLLHOCTbIO, MOCTOAHHOE
cBeyeHne PY — ycTaBkow.

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

Ceetoguog Hactp. NMAL roput npu BkntoveHun pexuma AHP.

6.2 PyHKUMNOHaNbHbIE Ha3HA4YeHUS KHOMOK U UX COYeTaHUN B paboyem pexnme

Peanusauus npnbopa TPM151 npegocraBnseT NonbL30BaTENO LWMPOKNE BO3MOXHOCTM
Ansa ynpasneHns yHKLMOHMpOoBaHnem npubopa.

nyckK
o [CTON] (HaxkaTb M yaepxmBaTb 2 — 3 cek) — 3anyck/octaHoBka lNporpammel. Nepexon n3
coctosiHua CTOI (STOP) B coctosiHne PABOTA (RUN) n o6paTtHo;
A WV
e ANlummM| - Bbibop napametpa Ha LIN1;
A+ | N
. — BknioyeHue/BbikrtoueHe aBToMaTUYeCKoM CMeHbl KaHaroB.;
WV
o I T V| Bbibop napameTpa, niamumpyemoro Ha LIN2;
3
e EI - Cpgsur okHa oTobpaxeHus ana npocMoTtpa uHopMaumm, He NOMeCTUBLLENCH
Ha uMdpPOBLIX HAMKaATOPAaX; Npun aBapun — otobpaxeHue Ha LIN2 koga aBapuu;
nyckK
o [®8 T [cron| _ Mepexon B pexum Boibopa Mporpammebl u Wara (pexum SEL);
o[
o I cron| — nepexof B pexuM "ObICTpOro" NporpammMmMpoOBaHNS;
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«
o wm T M _ [Mepexopn B pexwum NporpammmpoBaHus;

+ @ — Mepexop B pexum AsToHacTpoiku MN-perynsatopos;

0,
+ I@ — lNepexoa B pexum KOCTUpOBKY;

bIXOJ]

HIRIKA

- Bbixog w3 BcnomoraTenbHbIX PeXuMOoB; OTKIHOYEeHUE aBapUNHOW
curHanunsaumn, nepexoq u3 pexmva ABAPUA 8 CTOIT;

+ |Bb|xon + (A

[ ) ANbT.

— [lepexon B pexum Py4HOro ynpasneHusi yctaBkoOW W

obpaTHO;
« E v
o L s L 4 — lNepexon B pexum Py4yHOro ynpaeneHus BbIXOOHbLIM

curHanom perynstopa (MOLHOCTb0) 1 06paTHO;

+ Al + ¥
o X ( ) — W3meHeHune 3HavyeHna napameTpa (BbIXOAHOro curHana unm

yCTaBKW) B pexxume Py4HOro ynpaBneHus;

nycK
. |Bb|xon + STon -+ |BBOR

nyckK
|"""‘°JEl * [con] _ Mepexog B cocTostme MAY3A (M3 cocTosiHus PABOTA) 1 06paTHo.

— MpuHyouTenbHas nepesarpyaka npubopa;

NA
BBOJ y v

MpumeyaHue - Mopagok HaxXaTMsa KHOMOK BaXkeH. Haxkatne komGuHaumm KHOMOK

BBOJ|
nogpasymMmeBaeT, 4TO CHa4ala HaXMMaeTCAd KHOIMKa , 3arem, npu ee yaepxaHuu,

Y|

HaXMMaeTCA KHOMKa

6.3 CocTosiHMA npubopa n nx nHamkKaums

Mpnbop MOXET HaXoaUTbLCS B OAHOM M3 CeayHoLNX COCTOAHNNA.
PABOTA: B 3TOM COCTOSIHMM NPOM3BOAUTCS BbINOMHEHWE [NMporpammbl TEXHOOra.

e [1AY3A: B 9TOM COCTOSIHUM PErynMpoBaHne NpPoaOIPKAETCH, HO «3aMOPaXMBaOTCA» BCE
ANHaMM4YecKne U3MeHeHUs: npekpallaeTcs otcdeT BpeMeHun [lporpammbl TexHonora u
nameHeHne YcrtaBku. [locrne nNoBTOpHOro crapta xoa [Nporpammbl BO30OHOBNSAETCSA C
npepBaHHoro mecrta. CoctosiHue [MTAY3A MOXHO MCnonb3oBaTb AN WCKYCCTBEHHOrO
npognexHuna NMporpammbl TEXHoMora.

e KOHEL, MNMPOIM’PAMMbI: B aTO coctoaHue npubop nonagaeT nocne 3aBepLleHus
BbINONHEHUs MNporpamMmmbl TEXHOSOra.

e CTOIl: B aTOM cocTosiHUM HK oaHa [Mporpamma TexHosiora He BbinonHsetcs. [pu aTtom
BO3MOXHO UIK OTKIMOYeHNe BbIXOOHbIX YCTPOMUCTB, U nogaepxaHue (oUKCUpOBaHHOMO
3Ha4YeHMsT MOLWLHOCTU Ha WCnoMHUTENbHBLIX MexaHu3max, WU perynvpoBaHue Mo
3agaHHon YctaBke. [lapameTtpbl, onucbiBalowme coctodaHne CTOIl, 3apatotca
nonb3oBaTenem (cMm. pasgen 3).

e ABAPUA: B 31O cocTosiHMe npubop nepexoamT npu BO3HWKHOBEHUMM aBapUNHON
cutyaumn. B 9TOM COCTOSIHMM Takke BO3MOXHO noaaepxaHne (UKCUpPOBaAHHOIO
3HaveHus mowHocTn Ha M (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.

Haxarb
W YAEDXNBATE

2-3cex
X ] cTon ABAPNHA ABAPUHA
™~ PABOTA nyck won C CHrHanu3aumei - 6e3 curHanuaaumn
cTon — N = ABAPHR = ABAPUA
mycK
mycK e B038BpAT, ecmm :
“eron ABAPIA
KOHELL NPOrPAM Mbq ”I"” He yeTpaHena i
T Mepexof. B COCTORHNE, i
End || J HAKATE NPeMWECTROBABIIEE  |==== === oo
W Yaepxueare ABAPUM
2-3 cek

PucyHok 6.4 — Cxema nepeknro4yeHnss COCTOSSHMK npubopa
B kaxgom coctosHun, kpome PABOTA, Ha L2 BbIBOOUTCS COOTBETCTBYHOLLEE
cooluleHue.
Cnurcok BO3MOXHbIX COOOLLIEHUI NpuBoaANTCSA B Tabnuue 6.1.

Tabnuua 6.1 - UHankaumua coctosaHua npubopa

CoobuweHue Ha LUIN2 | CoctosiHue npubopa OnucaHue cocTosiHMA Npudopa

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

STOP («5toP») cTon OcTaHoBka BbINoNHeHus Nporpammbl

RUN.P («rtin.P») MAY3A MMay3a npu BbinonHeHuu [Nporpammel

FAIL («FRCL») ABAPUA ABapus

6.4 Pexxnmbl npnbopa n obwas cxema ux nepeKknoYeHus

Ha pucyHke 6.5 npegcrtaBneHa obuwias cxema nepeknoyveHns pexmmoB npubopa.
Cxema akueHTUpyeT BHMMaHME MONb30BaTeNs Ha OTMIMYUAX, COOTBETCTBYHOLLMX BapuaHTam
ncnonHeHusa npubopa (MoagnurkaLmsamM) n UCNosib3yeMbliM B HUX BapuaHTam UHAMKaUuK.

Ha cxeme npuBefeHbl Ha3Ha4YeHUs1 KHOMOK U ux koMbuHaumi B Pabouyem pexunme.
[eTanbHoe onncaHve nHOMKaumMm v ynpasrneHus B pexmmax «bbicTporo» nporpamMmmupoBaHus,
MporpammupoBanus, Kanubposkn BxomoB, ABToHacTponku [MU[-perynsatopoB m Py4yHoro
yrnpasrieHns JaHo B COOTBETCTBYOLLMX pasgenax P3.
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Bribop AsTOHacTpONKa
I0cTpoeka Mporpammbl 1 Wara MWUA-perynatopos
PyuHoe ﬁ [ eson ||| ssnen sson |+ mer | B0 ¥ [ suon B0
yrpasJieHue L7 e
YCTaBKOU v v 1§
<]+ |fe— Pabouuit pexum
BHIXOO
m i} Q ‘L + i ::: &« fs:i?:mm?-i{fx
e 3anyck [lporpaMmbl TexHonora e Cpgur okHa oToGpaxexus
" PAY
* 3H3;:|i:?:;“e A e OcraHoeka lporpamMbl TexHonora MHGopMauyy Ha LIN
CTaBKM
Yy BapuaHT uHaukaumum 1 BapuaHT nHaukaumm 2
"""""""""""""""""" Al
" oo | o | Al ¥ R+
ynpaenexue * BuiGop napameTpa, uHanuMpyemoro Ha LI 1 | [ ¢ Buibop kanana | | ° Egﬁﬁ;"gﬁoml
BbIXOAHOM (uamepeHHoe 3Ha4venune Bxopa 1, Bxopa 2 unu ANa MHAMKaLUumn nepekioyenmns
MOLLHOCTBIO — 3HaueHme ¢ BeimcauTens) Ha LIM1...Un3 KaHanos
I+
m_ﬁ N ) owon | + |8 seon | + | Ynpaeneue npubopom
< 8 cocTosHuu ABAPUS
& N I+ o Mepexos B COCTOSHME o BuiGop napamerpa
Hi} 7\ v MAY3A NS MHauKauum Ha L2 o MpocmoTp
(| N P> e Bo3Bpar U3 COCTORHUA (ycTaBka unu Bpems el koda
* Wamenenue MAY3A B cocT. PABOTA OT Hayana wara) aBapuu s
3HaYeHus
BbIXOAHOIA
mowwocrw || ——— . T | | —— 4

A

I
I
I
I

Mi} BBOA BbiX0A ﬁi‘) :::’: BLIXOA
IIEbvl "
[TporpammupoBaHvie nporpamﬂwpggsanm &

PucyHok 6.5 — Cxema nepekno4yeH1sa pexmumoB
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7 Mepbl 6e3onacHoCTHU

Pasgen cogepXxut mHopmaumio O COOTBETCTBUM npubopa no cnocoby 3awmTtbl OT
NMOpaXeHNsa SNeKTPUYECKMM TOKOM KracCy HOPMAaTUBHbIX [OOKYMEHTOB, HeobxoaMmocTu
cobnogeHna ctaHgapTHbIX TpeboBaHM Npu aKcnnyaTaunm, TEXHUYECKOM OOCIYyXMBaAHUN U
NOBEPOYHBIX MEPOMPUATUSAX.

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

7.2 Tlpwn akcnnyaTauuMum, TexXHUYEeCKOM obcnyxmBaHunm U noBepke Heobxoammo
cobnopgate TpeboBanms [OCT 12.3.019-80, «[llpaBun akcnnyataumm 3nNeKTPOYCTaHOBOK
notpedbutenen» wn «lpaBun oOxpaHbl Tpyda MpyM  3JKCnayaTauuMm  9NeKTpoyCcTaHOBOK
notpebutenen».

7.3 Ha OTKpbITbIX KOHTaKkTax KnemmHuka npubopa TPM151 npm akcnnyatauyum
NPUCYTCTBYET HanpsieHue BenuunHon o 250 B, onacHoe Ang YenoBevyeckon xu3sHu. Jliobble
nogkmnoyeHnst K npmbopy n paboTbl MO €ro TeXHUYEeCKOMY OOCNyXMBaHUIO MNPON3BOLATCA
TONbKO MPY OTKIMIOYEHHOM NMUTaHUM Npnbopa U UCNOSNTHUTENBHbLIX MEXAHN3MOB.

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

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

BHumaHue! [lepeg MOHTaXXoOM pekoMeHAyeTCA MpOM3BECTM KOH(urypmpoBaHue npubopa
yepe3s [NK nnun ¢ nepegHen naHenn npubdopa.

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

8.1.1 MNMoaroToBka Nocago4YHOro MecTta B LwKadyy ynpaBneHus

OcyulectBnserca noarotoBka MNOCAA0MHOTO MecTa B WKady YynpaeneHus nns
yCTaHOBKM Npubopa B COOTBETCTBMM C pa3Mmepamu, npuBeaeHHbIMK 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 Tpemst BUHTamm M4 Ha noBepxHOCTU, NpeaHa3Ha4YeHHON
Ansa yctaHoBku npubopa (cMm. MNMpunoxeHne A n pucyHke 8.1, a).

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

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

3 Mpnbop npukpennaeTca K KPOHWTEWHY BMHTOM M4x35 13 KOMNNekta mnocTaBKu
(pucyHke 8.1, B).
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PucyHok 8.1 — YctaHoBKa npubopa PucyHok 8.2 — YcTtaHoBKa npubopa
HaCTEHHOro KpenneHus LMTOBOrO KpensfeHus

8.2 MoHTax npubopa B Kopnyce WMUTOBOro KpenneHus

8.2.1 NogroTtoBka NocagoyHOro MecTa Ha LWWTe yrnpaBreHus

OcyuwlectBnserca noaroToBka MOCaAOMHONO MecTa Ha WuTe ynpasneHus Ons
ycTaHoBku npubopa TPM151 B cooTBeTCTBUM C pa3mepamun, npusedeHHbiMn B MpunoxeHunn
A.

KoHCcTpykuma wuta ynpaBneHus pJdorkHa obecneunBatb 3awmty npubopa ot
nonagaHvs B Hero Bnaru, rpsis3n U NOCTOPOHHUX NPeaMETOB.

MNpu pasmelweHun npubopa cnegyetr MOMHUTb, YTO MNPWU IKCNyaTauuum OTKPbITble
KOHTaKTbl KIeMM HaxoddTCA nof HanpshkeHWeMm, OnacHbiM [fs YerioBEYECKOW XKU3HMW.
MoaTomMy p[ocTyn BHYTPb LWMUTa YrpaBrieHUs paspelleH TOmbKO  KBannguuMpoBaHHbLIM
crneuvanicTam.

8.2.2 YcTtaHoBKa npubopa B WUT ynpaBrieHus

MocnepoBaTenbHOCTb YycTaHOBKM npubopa TPM151 cnegytowas.

1 lMpnbop BCTaBnseTca B chneuynanbHO MNOArOTOBSIEHHOE OTBEPCTME Ha JNULEBON
naHenu wmra (cm. lNpunoxeHue 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 3aBopayuMBaloTCs B OTBEPCTUSA KaxOoro pukcartopa Tak,
4YTO6bLI NPUBOP BbIN NIOTHO NpMXKaT K NULEBOM NaHENN WKUTA.
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8.3 MoHTax BHelWWHUX cBA3en

8.3.1 O6bwue TpeboBaHuUA

Mpn MmoHTaxe pekomeHayeTcs cobnogaTth cnegyowme TpeboBaHus.

8.3.1.1 lutaHne npubopa TPM151 pekomeHayeTCca NpPoOu3BOAUTb OT WUCTOYHUKA, HE
CBSI3aHHOrO HENOCpPeACTBEHHO C NMUTAHMEM MOLLHOIO curoBoro obopyaoBaHusi. Bo BHeLLHeWN
uenu cnegyeTt yCTaHOBUTb BbIKMOYATENb NUTaHWA, obecneunBarowmim oTkoYeHne npmubopa
OT CeTu 1 NnaBkne npegoxpaHntenn Ha Tok 1,0 A.

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

8.3.1.2 Cxembl NOAKMOYEHNSA OATYUKOB M MCMNOSTHUTENbHbBIX YCTPONCTB K npubopam
pasnuyHbiX Mogudukaumin npmueegeHsl B [punoxeHun b. MNMapameTpbl NMHUKM coeguHeHUs
npubopa ¢ gat4ymkom npmeeneHsl B Tabnuue 8.1.

Tabnuua 8.1 - NMNapameTpbl NIMHUM CBA3U NpUbOpPaA C AaTynKamm

Twvn paTymka AnvHa nuHun, ConpoTuBneHue 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

YHUMLUNPOBAHHbLIN

curHan nocTosiHHOro 100 m 5,0 Om [ByxnpoBogHas
HaNpsHKeHUs

8.3.2 Yka3aHus N0 MOHTaxy

PekomeHgauumn no opraHmsaumm MOHTaxa crnegyroLime.

8.3.2.1 logrotoBka kabenen ana coeaumHeHus npubopa TPM151 ¢ gatumkamp,
NCNOJSTHUTESbHBIMW MeXaHU3MaMn N BHELHUMW YCTPOMUCTBaMU, UCTOYHUKOM nuTaHua n RS-
485. [na obecnevyeHnss HaOEXHOCTU JNEKTPUYECKUX COEAMHEHUN peKoMeHayeTcs
nucnonb3oBatb Kabenu ¢ MegHbIMKM MHOrOMPOBOMOYHBIMU XUNamu, KOHUbI KOTOPbIX nepen
noakniovyeHMeM criegyet TWaTenbHO 3a4ucTutb M 0bnyauTb. 3adncTKy Kun kKabenen
HeobXo4MMO BbINOMHATL C  TakMM pacyeToM, YTOObl WX OrOfieHHble KOHLUblI nocrne
noakntoveHns K npnbopy He BbICTynanu 3a npeaenbl KNeMMHUKa.

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

8.3.2.2 lpu npoknagke kabenen crnegyet BblAENUTb NIMHMM CBA3W, COEAMHSANOLLME
npubop C gartyMkamn, B CaMOCTOSITENbHYIO Tpaccy (MM HEeCKONbKO Tpacc), pacnonarasi ee
(Mnn nx) oTAENbHO OT CMMOBbIX Kabernen, a Takke OT kabenewn, co3aarLmnX BbICOKOHYACTOTHbIE
N UMNYNbCHbIE NOMEXMU.

Ana 3awmtbl BXOAHbLIX YCTPOMCTB npubopa TPM151 oT BAnAHMS NPOMbILNEHHbIX
3NEeKTPOMarHUTHbIX NOMEX NMMHUM CBA3W npubopa ¢ gaTynkamu crnefyeTt akpaHupoBaTtb. B
KayecTBe 3KpaHOB MOryT ObITb MCNONb30BaHbl Kak cneuunanbHble kabenu ¢ aKpaHUpyoLWnMm
onneTkamu, Tak 1 3a3eMreHHble cTanbHble TPYyObl NoaxoasLero guameTpa.

Mpn MCNONb30BaHUN SKPAHUPOBAHHbLIX Kabenen MakCUManbHbIA  3alUTHBIN AhdekT
AOCTUraeTcs npu COeAMHEHUN KX JKPaHOB C obLen ToYkonM cxembl npubopa (KOHTaKThbl
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27...29, 42...44) OpgHako B 3TOM cny4ae HeobxoauMMo ybeamuTbCs, YTO 3KpaHupyloLme
OonneTkM kabenew Ha NPOTSXKEHUN BCEW TPacCbl HaAEXHO W30MMPOBaHbl OT MEeTanIM4yecknx
3a3eMIieHHbIX KOHCTpyKuui. Ecnu ykasaHHoe ycrnosue, NO KakMM-nubo npuymHam, He
BbINOTHAETCA, TO 3KpaHbl kabenen cnegyeT NOAKMIOYUTL K 3a3€MMEHHOMY KOHTakTy B LiMTe
ynpaBneHus.

BHUMAHUE! CoeanHeHne obuien To4kM cxembl npubopa C 3a3eMSIEHHbIMU  YacTaMU
METanfoOKOHCTPYKUMIA 3anpeLyaeTcs.

BHUMAHUE! [Mpn opraHusaumm 3asemneHus cnenyet wusberatb NOLKMAYEHUS TIMHUK
3a3eM/IeHNs B HECKOSNbKMX TOYKax, T.K. B 3TOM Cfy4ae BO3MOXHO 0Opa3oBaHWE 3aMKHYTbIX
KOHTYpPOB, B KOTOPbIX OyayT HABOOUTLCS MNOMEXM.

Pabouune cnam Tepmonap LOOMKHbI OblTb SNEKTPUYECKM M30NMPOBAHbI APYr OT Apyra u
OT BHeLLHero obopyaoBaHus.

8.4 MNopgknioveHne npubopa

8.4.1 OGwume ykasaHus
MoaknioveHune npubopa TPM151 cnegyeT BbINOAHATL MO COOTBETCTBYIOLUMM CXEMaM,
npuBedeHHblM B [lpunoxeHun B, cobniogas npu  3TOM  U3MOXEHHYKD  HUXE
nocnegoBaTenbHOCTb AENCTBUN.
e [lpoussogntca nogkntoveHne npubopa TPM151 K MCNONHUTENBbHLIM MEXaHW3MaM U
BHELLUHUM YCTPONCTBAM, a TakkKe K UCTOYHUKY NUTaHWUS.
e [logkntovaloTca NUHUN CBA3U «NPUBOP — AaT4YnKM» K NEPBUYHBIM NpeobpasoBaTensam.
MoakntovarTca NMHUK CBA3K «NPUBOop — AaTtumkny K Bxogam npmbopa TPM151.
e [logkntovatotcsa NnHUK nHTepdenca RS-485*.
* MogkntodeHne nuHun nHtepdenca RS-485 HeobxoamMmo Npon3BoanTb TOMBKO B TOM
crniydyae, ecnu nonb3oBaTtenb MNIaHUpyeT KoHdurypmpoBaHme npubopa c [1K,
pernctpauuio gaHHbix Ha MK unu ceasmn npnbopa ¢ gpyrumu npubopamm no ceTu.

BHUMAHMUE!

1. KnemmHble coeguHutenu npubopa TPM151, npeaHasHayeHHble And NOAKMOYEHUST CeTu
MATaHUS W BHELIHEro cunoBoro o060opyaoBaHWs, paccyYMTaHbl Ha MaKcuManbHoe
HanpsbkeHne 250 B. Bo nsbexaHme anekTpudeckoro npodbos nnum nepekpbitus n3onsaumm
NOAOKITIOMEHME K KOHTakTam npubopa WCTOYHUMKOB HaMpPshKEeHUs, MpeBbILALLMX
yKaszaHHOe 3Ha4eHue, 3anpeLlaeTcs.

2. Ona 3awuTbl BXogHbIX uenen npubopa TPM151 oT BO3MOXHOro npobos 3apsgamu
CTaTMYEeCKOro 3reKTPUYeCcTBa, HAKOMMEHHOro Ha NUHUSAX CBA3M «Npubop — AaTynkmy,
nepeq NOAKMYEHNEM K KNeMMHUKY npubopa nx xunbl cnegyeT Ha 1...2 ¢ coeanHnTb C
BMHTOM 3a3eMIIeHNs WmTa.

8.4.2 Noakno4vyeHne BHELWHUX YCTPOUCTB ynpaBreHus

Llenn BbIXogHbIX 3NMEMEHTOB, KakK AUCKPETHbIX, TaK W aHarnoroBblX, WMEKT
ranibBaHMYECKY0 M30MSLMI0 OT cxeMbl npubopa. VckniodeHne coctaBnsdeT Bbixod «T» Ans
yrpaBneHns BHELWHUM TBEpPAOTEfNbHbIM pene. B aTom crnyyae ranbBaHUYECKY0 M30MSAUMIO
obecneumBaeT caMmo TBEPAOTENBLHOE pene.
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8.4.2.1 NodkntroyeHue Hacpy3ku k B3 muna «mpaHn3ucmopHasi onmonapa» («K»)

TpaH3ucTopHas onrtonapa
npumeHseTcs, Kak npasurno, ans _Ba1
yrpasreHus HW3KOBOJSIbTHbLIM 62 — 4 o —U,
9NEeKTPOMarHUTHbIM UM TBEpAOTENbHbIM N 5
pene (go 50 B nocrt. ToKa).

Cxema nopgkntodeHnss ana BO Ttuna P1 I:ES‘Z VD1

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

Harpy3ku K B9 Tuna «TpaH3anctopHas
napa»

NMpumeyvaHne - Bo u3bexaHue BbIxoga W3 CTPOS TpaH3UCTopa K3-3a OOMbLIOrO TOKa
caMomnHAayKuuKn, 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 CumMUcTOpa 4epes
orpaHunymBatowmi pesuctop R1 (cxema nogkntodeHus ana BO tmna «C» npuBegeHa Ha
pucyHke 8.4). 3HayeHVe CONpOTUBNEHUSA pe3ncTopa onpeaenseT BennyMHa Toka ynpasrieHus
cumucTopa.

OnToCMMUCTOP MOXET TakkKe YnpaBnsaTb Napon BCTPEYHO-NapannesibHO BKMHOYEHHbIX
TvpuctopoB VS1 n VS2 (pucyHke 8.5). [na npepotBpalleHns npobos TUPUCTOPOB U3-3a
BbICOKOBOJIbTHbBIX CKAYKOB HaMpsPKEHUS B CETU K MX BbIBO4AM PEKOMEHOYeTCs NOoAKMYaTb
dunbTpytowyto RC uenouky (R2C1).

o ¢asa ——o (hasa
R1 R2
47..680
@= - 3 T 51 % o
b 5 0.1x6308 € T & hews V2
Ruarp‘ - .H
N Ip.
g oN
PucyHok 8.4 — Cxema noagknrioyeHus PucyHok 8.5 — Cxema noakntoyeHus
Harpy3ku K B3 Tuna «Ontocummucrop» Harpy3ku K B3 tuna «Ontocumucrop»

ABYX TUPUCTOPOB, NOAKMIOYEHHbIX
BCTpe4YHO-napannenbHo

8.4.2.3 NoOknroyeHue Hazpy3ku kK B3 muna «anekmpoma2HumHoe persne» («P»)

Ha knemmbl npuGopa BbiBedeHbl CyXMe KOHTaKThI '
ONEKTPOMarHUTHOro  pene, K  KOTOPOMY  MOAKMHYaloT J Brinop -1 i
KOMMYTMPYEMYIO Harpysky. MakcumanbHO KOMMYTUPYEeMbIA TOK Brxon X-2

L Buxop ¥ 3 —
anekTpomarHuTHoro pene — 4A npu 230B 50y, cos¢p>0,4

K Harpyake

PucyHok 8.6
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8.4.2.4 NMNodknroyeHue Hazpy3ku k B3O ons ynpaeneHuss meepdomersnibHbIM perie

(«T»)

BbixogHon anemeHT «T» BblgaeT B21 |
HanpsbkeHve ot 4 no 6 B ana ynpasneHus 3
BHELIHUM TBepAoTenbHblM pene. Cxema Rorp |+
NOOKMIOYEHNA npeacTaBfneHa Ha PUCYHKe +6B < 4 TBepaoTenbHoe
8.7.

y ene
[aHHbIn  TMN  BbLIXOOAHOIO 3fieMeHTa He At P
OCHalleH BHYTPEHHEN rasibBaHN4YeCcKom
nsonsaumen. [anbBaHMYECKYD  pPa3sBsA3KY
npuGopa " NOAKITIOYEHHOrO PucyHok 8.7 — Cxema noakntoyeHus

NCMNONMHUTENbHOIO MexaHuama obecneunsaeT
camo TBepAoTenbLHOe perne.

Harpy3ku K B3 Tuna «TBepaoTtenoHoe
pene»

BHYTpM BbIXOOAHOro 9nemeHTa YCTaHOBMEH OrpaHuyUTEnNbHbIA  Pe3nctop  Rop
HomuHanom 100 Owm.

8.4.2.5 lNModknroyeHue Hacpy3sku k B3 muna «LAIT 4...20 MA» («A»)

Ona pa6botel UAIM 4..20 ™A B31 |
NCNOSb3yeTCs BHELHUA UCTOYHUK MUTaHUSA
nocTosiHHoro Toka (ons B31 cm. pucyHok 3
8.8), HOMMHanNbHOEe 3Ha4YyeHne HanpsXKeHus LI,AI'I 4 2 +Un
koToporo Un paccunTbiBaeTcs CrieyoLwmm 4...90 MA
obpasom: 5 H——1—"3» _Uﬂ
Un.min < Un < Un.max ; | Rorp RH
Bglmg]x; 1lj)an+in0;-0§ éB RH; PucyHok 8.8 — Cxema noakntoYeHUs Harpy3Kku
' ' = kK B9 Tnna «LUAM 4...20 mA»

roe

Un — HOMUHanNbHOE HanpsXeHne UCTOYHUKa NuTaHus, B;

Un.min — MMHMManNbHO JOMNYCTUMOE HanpsaXXeHWe UCTOYHUKA nNuTaHus, B;
Un.max — MakcumaribHO JOMyCTUMOe HanpsXeHue UCTOYHUKA NnuTaHus, B;
RH — conpoTtuBneHne Harpy3sku LA, Om.

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

roe

Rorp.min < Rorp < Rorp.max;

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

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

Rorp.HOM — HOMUHaNbLHOE 3HAYEHME OrPaAHNYNTENBHOIO peauctopa, KOm;
Rorp.min — MUHMManNbHO AOMNYCTMMOE 3HA4YeHWe OrpaHNYMTENbHOrO Pes3ncTopa,
KOMm;

Rorp.max — makcumanbHO OMyCTUMOE 3Ha4YeHue OrpaHnYUTENBHOrO pes3ncTopa,
KOMm;

[iAn.max — MaKcMManbHbIN BbiXxogHoW ToK LIAT, MA;

BHUMAHUWE! HanpsaxeHune nctodHnka nutanmna LA He gomkHo npesbiwaTts 36 B.
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8.4.2.6 lNModknroyeHue Hazpy3ku k B3 muna «LAIT 0...10 B» («Y»)

Ona  paboter  UAM 0..10 B TPM151
NCNONb3yeTCA BHELUHUA WCTOYHMK NUTAHMWSA

NMOCTOSAHHOrO TOKa (Cxema MOAKMYeHnsa ang {3 o +U,

BO tvna «¥Y» npuBegeHa Ha pucyHke 8.9), LIAN 4

HOMUHaNIbHOE 3Ha4yeHune HanpsXXeHns 0...10 B ﬂRH @ 15...328
koToporo Un HaxoauTca B AnanasoHe 15...32 — 9 $ —o -,

B. ConpoTusneHue Harpysku RH, |

noaknodaemon k LIAM, [omKHO OblTb He PucyHok 8.9 — Cxema nogKnioveHus
meHee 2 KOm. Harpy3sku k B3 tuna «LAMN 0...10 B»

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

8.4.3 MNoakntoyeHne aaT4nKoB
Cxema nogknoyeHus patymkoB K npubopy TPM151 npueBegeHa Ha pucyHke B.1 B
MpunoxeHun b.

8.4.3.1 lModknroyeHue mepmonpeobpaszosamerieli conpomuesieHus!

Ons TPM151 ncnosib3yeTcs TpexnpoBoaHas cxema noaKntoYeHus
TepmonpeobpasoBatenen conpotmeneHus. lNpu Takon cxeme K ogHomy u3 BbiBogoB TC
NOOKIYaTCA OQHOBPEMEHHO ABa NPOBOAA, COEOMHSIOWMX ero ¢ npubopom, a K apyromy
BbIBOAY — TPETUN coeanHuTerbHbIN npoBog (cMm. MNpunoxenune b, pucyHkun b.1, 6.4).

BHUMAHMUE! ConpoTuBneHus Bcex Tpex CoOeaAMHUTENbHbIX MPOBOAOB AOMKHbI ObiTb PaBHbI.
[nsa aToro uMcnonb3yrTCA OAMHAKOBble NPoOBOLa paBHOW AfvHbL. B npoTuBHOM cny4dae
pesynbTaTbl U3MEPEHUI 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 HeKkoTopas 3aBMCMMOCTb MOKasaHui npubopa OT konebaHuh TemnepaTypbl
nposoaoB. [Mpy ncnonb3oBaHMM ABYXNPOBOAHOM CXEMbl MpU noarotoBke npubopa k pabote
HeobXoaMMO BbINONHATL AENCTBUSA, YKasaHHble B [Mpunoxexun .

8.4.3.2 ModknroyeHue mepmoasiekmpuyeckux npeobpazoeameneti (mepmonap)

8.4.3.2.1 MNopgknoyeHne Tepmonap K npubopy Npon3BoAMUTCS C NOMOLLBIO CneLmanbHbIX
KOMMNEHCALMNOHHbIX (TEPMO3MNEKTPOAHbIX) NPOBOAOB, N3rOTOBIIEHHbIX M3 TEX e MaTepuarnos,
4yTo W Tepmonapa. [onyckaetcsa Takke WUCNONb3oBaTb MNpPoBOAa M3 MeTannoB C
TEPMOSNEKTPUHECKUMN XapaKTepucTukamu, Kotopble B AuanasoHe Temnepatyp 0...100 °C
aHanorn4Hbl xapakTepuctTmkam MaTepuanoB 3NeKTPo40B TepMonapsbl.

8.4.3.2.2 lMpn coeanHeHNn KOMMNEHCALUNOHHbLIX NPOBOAOB C TepMonapon u npubopom
AOSMKHa cobrnogaTbCa NONAPHOCTL (CM. cxemy nogkntoveHus, MNpunoxenue b, pucyHkn b.1,
B.5).

BHumaHue! [Npn HapylleHun BblleyKa3aHHbIX YCNOBUM MNpU U3MEPEHUM MOTyT BO3HUKaATb
3HauyuTenbHbIE MOrpeLLHOCTH.
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8.4.3.2.3 Bo u3bexaHne BNUAHMS NOMEX Ha M3MEPUTENbHYI YacTb Npubopa, NUHUIO
cBA3N nNpubopa C 4aTYNKOM pekOMeHOyeTCs aKpaHuMpoBaTb. B kayecTBe akpaHa MOXeT ObiTb
ncnonb3oBaHa 3a3eMrieHHas 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 AKTUBHblE [ATYMKM C BbIXOAHbIM CUrHanoMm B
BMAeE NOCTOsiHHOro HanpsbkeHms (—50...50 mB vnu 0...1 ’WIJIM/I
B) nopknoyalTcs  HEenocpeAcTBEHHO K BXOAHbIM
KOHTaKkTam npubdopa. 1011112 13'
2 AKTMBHblEe OATYMKM C BbIXOAHbLIM CUrHarom B + -+

Buge toka (0...5 mMA, 0...20 MA unn 4...20 mA), B TOM 1
yucne [JaTyukM MOMOXKEHUSA TOKOBOrO TuMa, MOXHO
nogknovatb K npubopy TOMbKO MNOCRe YCTaHOBKM

BHELLHEro LUYHTUPYIOLLIETO pesucropa (cm.

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

npeumsnoHHeiM  (Tuna C2-29B, C5-25 u 7. n, Bxon 1 Bxop, 2

MoOLLHOCTbO He MeHee 0,25 BT, conpotmeneHnem 100 PucyHok 8.10 — Cxema

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

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

npeobpasoBatenen  Heob6xoAuM  AOMONMHUTEMbHbLIN
NCTOYHMK NOCTOAHHOIrO HanpsikeHms Un.

Ha pucyHke 8.10 nokasaHbl CxeMbl MNOOKIOYEHUS OATYMKOB C YHUPUUUPOBAHHbLIM
BbIXOgHbIM curHanom 4..20 MA Kk npubopam no [BYXNPOBOLAHOW §UHUKW. 3HayeHue
HanpsbkeHust Un  ykasblBaeTCA 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 MoOXeT O6bITb
ncnonb3oBaHa 3a3eMrieHHasi ctanbHas Tpyoa.

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

8.4.3.4 Modkno4yeHue pe3ucmueHbIx 0am4yuKoe MoJsI0KeHUs

[oCTaTO4HO YacTO B MPOMbILLAEHHOCTM TPM151
NPUMEHSIIOTCS AATYMKN NOMOXEHUST PE3UCTUBHOMO 9
TMna. B paTuvMkax 9TOro TMMA B KavecTse [atamk
YYBCTBUTENLHOTO  SNEMEHTa  UCMOMb3yeTcst 10
peauncTop nepemMeHHOro conpoTuenexusi,  MOJIOXEHNS 11
MOM3yHOK KOTOPOrO MEXaHW4Yecku CBsi3aH C
perynvpylolLeii  4acTblo  MCMOMHUTENbHOMO
MexaHu3ma. PucyHok 8.11 — Cxema nogknioyeHus

pe3ncCTnBHOro gaT4yumkKa
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Mpnbop TPM151 cnocobeH obGpabaTtbiBaTb CUrHanbl AaTYMKOB PE3UCTUMBHOIO TuNa
ABYX BapMaHTOB UCMOMHEHNSA — ¢ conpoTusneHmem 0o 900 Om n go 2 Kowm.

Mpumep cxembl NOAKMOYEHMS pPe3NCTUBHOrO pfaTtdmka ko Bxogy 1  npubopa
npegcraeneH Ha pucyHke 8.10.

8.4.4 Noakno4vyeHue K nepcoHaribHOMY KOMNbIOTEpPY No nHTepcdency RS-485

8.4.4.1 TlopgknioyeHne npubopa k [K no wuHTepdency RS-485 Heobxogumo
NpPou3BOAMTb TOSIbKO B TOM Chyyae, €Cnv NfaHupyeTcs KOHdurypupoBaHue npubopa c
nepcoHanbHOro KomnbkoTepa, pernctpauns gaHHbeix Ha MK wnn pabota ¢ apyrymu
npubdopamu.

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

8.4.4.3 Csasb npubopa no uHTepgency RS-485 BbINONHAETCS MO ABYXMNPOBOAHOWM
cxeme. [nuHa nuHuMM cBA3M OomkHa ObiTb He 6Gonee 800 wmetpoB. [logknioveHne
OCYLLECTBMSAETCA BUTOM NapoM nNpoBoAOoB, cobniogas nonspHocTb (CM. pucyHok bB.1 B
MpunoxeHun B). MpoBog A noakntoyaeTca K BbiBogy A npubopa. AHanorMyHo, BbiBoabl B
COEeaUuHAITCA Mexay coboun.

8.4.4.4 pun npoknagke nuHuK cBA3n RS-485 Ha anvHy 6onee 10 M MOXET BO3HUKHYTb
NOTPEOHOCTb B YCTAHOBKE LUYHTUPYIOLWNX PE3UCTOPOB Ha KOHLAX NMUHUK. Pe3ncTopbl AOSMKHbI
ObITb 0QHOro HamuHana. Nogdop pe3ancTopoB OCYLLECTBASETCH MO KOHTPOMIO YCTONYMBOCTU
CBs3M NpMBOPOB N NO KONMYECTBY OLLUMBOK.

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

BHUMAHMUE! lNogkntoyeHne nmHum RS-485 nponssogmtcs npu OTKIIHOYEHHOM NMUTaHUK
060oMX YCTPONCTB.
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9 MporpammupoBaHue npuodopa

Pasgen onucbiBaeT o0wue npuHUMMBI  NporpaMMuMpoBaHMs npubopa, 3agaHust
nporpaMMmMpyemMblx NapamMeTpoB U BCNoMoraTerbHbIX NapaMeTpoB.

9.1 O6wume NPUHLMNBbI NPOrpaMMuUpoBaHusa nNpmudopa

9.1.1 lMepen akcnnyaTtaunen npmbopa TPM151 Heobxogumo 3agaTb NOMHbIN Habop
3Ha4YeHur nporpaMMmMpyemMblX napameTpoB, onpeaenswowmx paboty npubopa. IToT Habop
napamMmeTpoB Ha3biBaeTca KoHdurypauuen.

Mpn npoussoacTee npubopa TPM151 B Hero 3anucbiBalOTCA 3aBOACKME 3HAYeHUs
nporpamMmmumpyembix napameTpoB. [Monb3oBaTenb MOXET M3MEHUTb 3HAYEeHUS HeOoBXoaUMbIX
napamMmeTpoB, Mpu 3TOM AOMNYyCKaeTCA U3MEHSATb 3HAYEHUA He BCEX NapameTpoB, a TONbKO
Tpebyemblix.

KoHdourypauus 3anmcbiBaeTcs B 9HEProHE3aBNCUMYHO MaMATb U COXPaHAETCs B HEW Npun
OTKIMIOYEHUMN MUTAHUS.

Kak yxe ykasbiBanocb B pasgene 4, npmbop TPM151 BbinyckaeTcss B HECKONbKUX
moandukauuax. CmeHa moaudmkaumm npubopa ocyllecTBnseTcs nytem 3anvcu B npubop
cooTBeTcTBylowero cdavmna (cMm. n. 9.2.1), nocTaBNAeMoro Ha gucke BMecTe C npubopom, u
nocregywouwlern "goHactporku" npubop, 3a CcyYeT 3adaHus 3HAYeHUn napameTpaMm, He
onpegeneHHbIM B cTaHA4apTHOW Moaudukaumu.

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

9.1.2 MNporpammuposaHue npmbopa TPM151 MoxxHO npon3BoanTb ABYMS cnocobamu:

e KHOMKaMu Ha NULEBOM NaHenu npubopa;
e Ha 1K ¢ nomowbto nporpammel «KoHurypatop TPM151» unn nporpammsl «BbICTpbIv
ctapt TPM151».

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

9.1.3 lepen nporpammupoBaHnem npubopa TPM151 ¢ nomouibldo KHOMOK Ha €ero
nMUEeBOM  NaHenu  HeobxoauMMO  BKMWOYMTbL  NUTaHue  npubopa. Hwukakux  gpyrmux
npegBapuTenbHbIX oOnepauvMi npoBoauTb He Tpebyetcsa. [puHUMNBI NPOrpamMmMupoBaHns
npnbopa TPM151 ¢ nomoLLbio KHOMOK Ha NuueBown naHenu npubopa onucaHbl B pasagene 12.

9.1.4 lepepn nporpammMmpoBaHMeEM C nomoLlbto nporpamm «KoHdurypatop TPM151»
unn «bbeictpeii ctapt TPM151» Heobxogumo nogknioumte 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 cNUCOK NporpaMmMmmnpyemMbix napameTpoB npubopa TPM151 npeactaBneH
B [NpunoxeHun B.

9.2 NMNocnepoBaTeNbHOCTbL 3aaHUA NporpaMMupyemMbixX napamMmeTpoB

9.2.1 3apgaHve KoHdwurypauum npmbopa
KoHdurypnposanHne TPM151 ocyuwecTtensetca nocnegoBaTefibHbIM  COeANHEHNEM
6nokoB npnbopa B e4uHY0 CUCTEMY.
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CoeavHeHne (M pasbeanHEeHne) afIeMeHTOB KOHJUIypauumn OCyLLECTBIISIETCA B CTPOron
nocrnenoBaTenbHOCTN, WU3NOXEHHOW Hwke. HecobniogeHne ee pgenaet HEBO3MOXHbIM
KOppPEeKTHOe 3afjaHne KoHUrypaumu.

CoeavnHeHne anemMeHTOB NpmMbop AenaeTcs B cnefyowemM nopsiake.

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

(insP).

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

4. [ns kaxgoro 3agencTBOBaAHHOMO BxoAa Bbumncnutens ykasblBaeTCst UICTOYHUK JAHHbIX.

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

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

KommyTtartopy.

7. Ona «kaxporo BkNtodeHHoro [1C 3apgaeTtca  KONMMYECTBO MNOAKMYEeHHbIX BYWUM-
"HarpeBartenen" n BYUM-"xonoamneHukos" (napameTp nPC).
Ansa kaxagoro BkntodeHHoro BYWM ykasbiBaeTcs ero tun (napameTp SE.P).
Ona kaxgoro BknodeHHoro BYWM ykasbiBaeTcs HomMepa wucnonb3dyemblx um B3
(napametp OP).

©®

PasbeguHeHne 6nokoB npudopa Heobxoaumo npom3BoauTb B oOpaTHOM nopsiake. [Ons
pasbeanHeHWst ANeMeHToB Npmbopa nunu ncnpasneHnsa owmnbok, NONYYNBLUNXCA B pe3ynbraTte
HEBEPHbIX OENCTBUN NPU CO34aHNN KOHUIypaLumm 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 koHdurypaumm HeobxoanmMo 3aaaTb NPOYNE HAaCTPOEYHbIE NapameTpbl
BCEX BKIMOYEHHbIX 6rokoB. [lapameTpbl BxogoB, ceTeBbix HacTpoek npubopa, YCTaBOK,
Peructpatopos, Kntoyen n rpadukm Koppekumm yCcTaBkM MOryT 3afaBaTbCA B MPOU3BOSIbHOE
Bpems n B ntobom nopsiake.

9.2.2 3apaHue lporpammMmbl TexHosora

Monb3oBaTtenb MOXET 3agaTb U COXpaHUTb B namsatm npubopa TPM151 go 12
[Mporpamm TexHonora.

Mepen 3apaHvem napameTpoB [lporpamMmmbl  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:

o [lna ecex [lpoepamm rnpubopa — macwtad BpemMeHu Onsi NapamMeTpoB, OMNUCbIBAKOLLMX
AnUTenbHOCTbL, NnapameTpom t.SCL.
e [lns eceu lNpoepammbl — pa3peLlumnTb 3anyck nporpaMmmel B napameTpe rnPr.
o [Insa kaxdooeo Lllaza lNpozpamMmsbi:
e TuN lWara napameTtpom St.tY;
e ans nocrnegHero Wara MNporpammbl TUN «KOHEL, NporpamMmbi».
o [Ins kaxdoeo Lllaea lNpozcpammebl, Kpome Lllaza muna «KoHey, npoepamMmbl»:
e yCroBuda nepexopa Ha cregywowwun War;
e TWN YcCTaBKM «3HA4yeHMe», ecnv Ha padHom Lare nnaHunpyeTtca perynupoBaHue

N3MepSeMON BEMUYMHbBI, MW KMOLLYHOCTbY, €CNn perynmpoBaHue npou3BOaUTLCA He

oynet, napameTtpom P._SP;
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e 3HayeHue YcTtaBku SP.LU;

e Mpun HeobXOAMMOCTUN NMAaBHONO BbiXOA4A Ha YCTaBKy — CKOPOCTb BbIXO4a Ha YCTaBKy B
napametpe LF.LU;

e MpU nMMaHUPOBAHUW YynNpaBneHUss YCTaBKOW BPYYHYHO B Mpouecce BbINOSIHEHUS
Mporpammbl — rpaHnubl M3MeHeHust YcTtaBku napametpammn b.CH.L n b.CH.H;

e pX NNaHMPOBAHWM Ha KOHKpeTHOM Lllare KOppeKTMpOBKM YyCTaBkuM MO rpaduky —
BKINOYEHMe ee B napameTpe or.SP;

e npwu ucnono3osaHnn Kommytatopa 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:

o [NA KaXOoW TOYKM rpadmka — 3HaYeHue BXOOHOW BEeNUYUHBLI N KOppeKTupyoLlee
3Ha4yeHne napameTpamm absc un ordn;

® 4uCro y3noBbix Tovek rpaduka napametpom NODE.

9.2.3 3apgaHue BcrnomMorartenbHbIX NapamMeTpoB npubopa
KoHdurypnposanHne TPM151 Bknwo4vaeT 1 3agjaHve BCrOMOraTesibHbIX napameTpos,

Hanpumep:

napametpa bEHv, 3apawowero pexum, B KOTOpbIn nepengé€t npubop nocne
BOCCTaHOBMNEHNSA NNUTaHWUS,

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

pexuma, B KOTopbi nepengé€t npubop B coctoaHun ABAPUA (napametpbl Lara Ne 9
Mporpammebl Ne 12) — 3agaeTcst npyu Heo6XOANMOCTH.
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10 Hactpouka ceteBoro nHrepdemnca RS-485
Pasgen cogepXxut onvcaHMe napameTpoB N HACTPOMKM CeTEBOro nHtepdgernca RS-485.

10.1 CeTeBble napameTpbl U UX 3aBOACKUE YCTAaHOBKU

Pexxum paboTbl cetn RS-485 onpepenstoT 5 napameTpoB, npeacTtasneHHbix B Tabnvue 10.1.

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

Mpu koHcurypupoBaHum npubopa Ha 3aBoge-usrotoButene AaAnsg npubopa wu
KoHcpurypatopa ycTaHaBnNMBalOTCA OAMHAKOBbIE 3HAYEHWS MNapamMeTpoB, OnpeaensalLmx
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

LPS CkopocTtb 0ObmMeHa gaHHbIMK 9600 ouT/c
LEn [lnuHa cnoBa AaHHbIX 8 but
PrtY KoHTpornb YyeTHoCTH OTCYTCTBYeET

ShCE KonuuecTso cTton-6ut B 1

NOCbIIKe
AlEn [nnHa ceTeBoro agpeca 8 but
Rddr BaszoBbin agpec npubopa 16

M3meHeHne ceTeBbIX HAcTpoek npubopa mnm nporpammbl MOXeET noTpeboBaTbCs npu
O HOBPEMEHHON paboTe C HECKONbKMMK Npubopamm B CETU.

Mpn HeycTOM4UMBOW CBSA3M C MNPUBOPOM, Ha YTO YKasbiBaKOT 4YacTble coobuieHns o6
owmnbKax Npu YTEHUM UNKN 3anNUCK NapameTpoB, MOXET BO3HUKHYTb HEOOXOANUMOCTb M3MEHUTb
CkopocTb obmeHa gaHHbiMK. Hanpumep, npu pabote Ha meaneHHom [1K, ecnm ckopocTb
coctaBnsna 9600 6ut/c, Heobxogmmo yctaHoBuTb 38400 unu 57600 GuT/c.

Bo3MoXxHble 3Ha4YeHnsa ceTeBbIX NapamMeTpoB npueegeHsl B [punoxeHun B.

BHUMAHMUE!

1. Onsa obecneyeHns coBMECTHOM paboTbl ceTEBbLIE NapamMeTpbl BCeX NPMOOPOB OAHON CEeTU U
nporpammbl «KoHdpurypatop TPM151» pormkHbl 6bITb 0oguHakoBbl. B npoTtnBHOM cnyvae
HEBO3MOXHO YCTaHOBUTb CBA3b Mexay npubopamu.

2. basoBble agpeca Bcex NpuOOPOB OAHOM CETU AOSMKHbI ObITb pasnuyHbl M 3agaHbl C

nMHTepBanom, kpatHeim 8 (cm. n. 10.2). KomnbloTep cBoero 6a3oBoro agpeca B CeTU He
nmeer.
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10.2 BasoBbIn agpec npubopa

Kaxxgbin npubop TPM151 B cetn RS-485 pomkeH umeTb CBOM YHWKanbHbI BasoBbin
aZpec B CETU.

OnuHa basoBoro agpeca npubopa [..gg Kordmrypaura TPMLS (Mua He 3a4aH0)

onpegenseTcs napamMeTpom A.Len npu =L NapameTpel npubopa
KOHd)VIprVIpOBaHVIVI ceTeBblX HACTpPOEK N MOXeT E% CeTeEkIE NapaMeTpel NpHbopa

ObiTb NM60 8, nmbo 11 6GuT. COOTBETCTBEHHO, . @52 Ceresoiisxoa Net
MakCMMarnbHOe  3HauyeHWe,  KOTOPOE  MOXET . @52 Cetenoiipxon Mo % v % % %
npuHumats basoBbli  agpec npu  8-GUTHOM w52 Cetesoii Bxoa NOB

agpecaumm — 255, a npu 11-6utHoM agpecaummn — . .46 Basosedi agpec npufiopa Addr
2047.

Ha 3aBoge-usrotoButene BceM npubopam ycTaHaBnMBaeTCs OAMHAKOBbIN bBa3oBbivi
agpec Addr, paBHbii 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 3agaétcd no
dopmyne:

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

Mpumep. Ona npmubopa Ne 1 BbasoBbin agpec paBeH 16. Torga ans 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 ornepaTUBHbIX NapameTpoB Mo
cetn RS-485.

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

10.3 U3meHeHMe ceTeBbIX NapamMeTpoB nNpubopa
HacTporika ceTeBbix napameTpoB npubopa TPM151 MOXeT OCyLLeCTBRATbLCA ABYMS
cnocobamu:
e c nomouubto nporpamm «KoHdgurypatop TPM151» unn «beictpein CtapT»;
e KHOMKaMu Ha NnMUEBOW NaHenu npubdopa.

10.3.1 U3ameHeHMe ceTeBbIX NapamMeTpoB Npubopa ¢ nomoubio KoHdurypaTopa
Sa,ﬂ,aHl/le ceTeBblIX NnapamMeTpoB I'Ipl/|60pa C Eﬁ K.oHdmrypaums TPMIS1 (1A He 3a4aH0)
nomoLpbto KoHdurypatopa BO3MOXHO, TOMbKO €Cnu =0 NapaweTpe npufiopa

cBA3b npubopa C  KOMMbIOTEPOM  YCMELUHO 2 A A
o % CeTesod Bxoa No1
yCTaHOBJIEHA NPU TEKYLLNX CETEBbLIX HACTPOUKaX. % CeTeoi Bxoa NO 9 e e %
CeTeBble napamMeTpbl nporpamMmmbl #-52 Cetesoi exoa NOG
nonb3oBaTesib 3aﬂae-|- C Ucnonb3oBaHuem ,EI,OCTyI'Ia - AEC K ONMYECTED MONONBSYEMBIE CETEERL BX0AOE n.Flt
AE
K HAM 4yepes nanky CeTeBble nmapameTpbl npubopa = :;Q Z:iij::ﬂ';:“;e::%m fzi
unu 4yepes3 meHio Pexumbl nporpammbl | CeteBble B oM TP (10 YETHACTH Prty
napamMeTpbl |'|pV|60pa. ----- ¥ Konmuectea cTon-6uT Shit
Nocne wn3aMeHeHUsa ceTeBbIX napameTpoB - @ i~ " Pasmep ceTeseix aapecos A.Len
npubopa, Haxas KHOMKYy "3anucaTb W3MEHeHHble" T PR POl A fddr
. fEC 3afepwka 0TEETa No R.5-485 Rs.dl

WUNN  BOCMNONb30BABLUMCH AHAMNOMMYHLIM  MYHKTOM
MEHI0, MoNb30BaTerb 3anMcbiBaeT U3MEHEHHbIE NapamMeTpbl B NpUGop.
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BHUMAHMUE! lNpu6bop npogomkaeT pabotatb C NPEXHUMU CETEBBIMW HACTPOMKaMK L0
Tex nop, Noka WM3MEHEHHble 3Ha4YeHWs napameTpoB He OyayT 3anucaHbl B npubop (cm. n.
11.7.10). Vi3meHeHHble ceTeBble NapameTpbl NMOMeYalTCA 3efleHbIM LWPUPTOM, a nocne ux
3anucu B Npnbop WPUAT 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 NMLEBOWN NaHenun

B cnydae, ecnn cBA3b npubopa C KOMNbIOTEPOM YCTAHOBUTb HEe yaaeTcs, 3agaHue
ceTeBbIX NapamMeTpoB npmbopa BO3MOXKHO TOSbKO KHOMKaMKU Ha NnueBon naHenu npmbopa.

Cxema nocrnepoBaTenbHOCTU AencTBui npuBegeHa Ha pucyHke 10.1. lMogpobHo o
nporpammupoBaHun npmbopa TPM151 ¢ nomMOLLbO KHOMOK Ha NMUEBOX nNaHenu npubopa cm.
pasgen 12.

95



( Pabounit pexum )

%

) Bxop, B nanky . TnasHoe mexio |
Cetesble napameTpsl npubopa

coom= oo ﬁ@ JI

HaXarb 1 yAepXmeaTh
€ He menee 6 ¢

O%xoa B Mmanky |
"0bwwe cetesble
| napametpsl npuBopa” o :
L .
C'T: *es ol e
| & ¥ IJE:) 1

0OGwue ceteBbie napameTpbl npubopa

b [u] 5 (bPS) Ckopocte 0bMmeHa.

f 3nauenus 2.4, 4.8, 9.6,
{157 14.4,19.2, 28.8, 38.4,

W o el 57.6, 115.2 kow1/c

06ume
napameTpb! r

-

(LEn) [inuHa cnoga faHHbIX.
3HaveHus 7 unu 8 but

(PrtY) KoHTponb 4eTHOCTH CNoBa AaHHbIX:
no _ (no) = oTcyTCTBYET

EuEn (EVEN) = no yeTHoOMy naputety
odd (odd) = no HeYyeTHOMY napuTeTy

(Shit) Konuyectso cton-6ur.
3HayeHusa 1 unu 2

(A.LEn) lnuHa cetesoro agpeca.
3naveHua 8 wm 11 dur

N
@ (Addr) bazosbiit anpec npubopa.
H A o - | 3navenns 1...255 * npu ALEn =38,
, 1...2047 npn ALEn =11
! (ans Heckonbkux NpUbOPOB 3aaaeTcs
¢ warom 8)

~ ED”U (rS.dL) Bpems 3anepxku
I
)

oteeta npubopa.
3Hauenua 0...50 mc

[~ -]

A |M¥]

PucyHok 10.1 - Cxema 3apaH1A ceTeBbIX NapamMeTpoB Npubopa KHONKaMu Ha nMueBoOun
naHenu npubopa
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10.4 N3meHeHUe ceTeBbIX NapamMeTpoB MporpamMmbl

HocTyn K HUM BO3MOXeEH Yepes nanky CeTeBble napameTpbl MporpaMmMbl UM Yepe3 MEHLO
Pexumbl nporpammbl (B CeTeBble napameTpsbl

I'IpOFpaMMbI). Eﬁ KoHdHrypaiua TPMIS1 (Mva He saaaH0)
MNocne 3agaHun4 ceTeBblX napamMmeTpoB EI MapaMeTpel KOMOBEHITEPA
nporpamMmmbl npoBsepAeTcd Hannmymne CBA3n C E| CETEELIE NAPAMET PRI NPOrpartbl
npubopom, cuynTbiBaHMEM €ro umeHu. Ans atoros = - v CKOpOCTe 0BMEHa bPs
meHto [lpubop BbiBupaeTca komaHga [lposepka = - v ANMHE CNOBA AaHHEL: LEn
ceasm (Alt+N). ¥ YeTHOCTE Prty
Ecnu npounsoLuna owmnbka cyuTbiBaHUA, | e ¥ Kon-eo cton-GuT Shit
nposepAaeTcd npaBuJibHOCTb YCTAHOBKM CeTeBbIX - ES/ AnHHa aapeca RS-455 A.len
napamMmeTpoB nporpamMmbil, cooTBeTCTBUE nx -8B CofCTEEHHBIF aapec nprbopa Addr
ceTeBblM HacTpovkam npubopa, npaBuMbHOCTL = - ¥ TopT KoMnekaTepa Part

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

OnucbiBaeTcst Ha3Ha4YeHne 1 BO3MOXHOCTU nporpaMmbl «KoHdpurypatop TPM151».

11.1 Ha3HauyeHue

11.1.1 lMNporpamma «KoHdurypatop TPM151» (unn KoHdurypaTtop) npeaHasHaveHa
ANsa 3agaHua koHgurypaumm npubopa npu nomowm MNMK. KoHdurypatop no3BonseT cuMTbiBaTh
KOH(purypaumm na npmbopa, peaaktmpoBaTh UX 1 3anucbiBaTb KOHUrypauumn B npudop. Takke
KoHcpurypatop nmeeTt BO3MOXHOCTb paboTaTb C dhanniamym KOHGUrypawuum, KOTopble MOXHO
COXPaHATb Ha OMCKe UK 3arpykaTb C AUCKA.

11.1.2 Peanu3oBaHa BO3MOXHOCTb paboTbl ¢ KoHgurypatopom 6Ge3 NOAKMOYEHHOro
npubopa. Hanpumep, B KoHdurypatop MoxeT ObiTb 3arpyxeHa nwobas mns mogudukaumm
npubopa TPM151 (B T.4. «nycTas»), OTpeAakTMpoBaHa B COOTBETCTBUM C KOHKPETHbIMMU
noTpebHOCTAMK NONb30BaTENS U CoXpaHeHa B dann. Bnocneacteum nonb3oBaTenlb CMOXET
noakntounMTb NpMbop K KOMMNbIOTEPY, YCTAHOBUTb MEXAYy HUMK CBA3b M 3anucaTb paHee
nogrotosneHHyto KoHurypaumo B npnbop.

lMpouecc penakTMpPoOBaHUA KOHUrypauumnm [JomnyckaeT BO3MOXHOCTb MOJSTHOCTbIO
CTepeTb KOHUrypaumio C UCNonb3oBaHMEM npouenypbl uHMumanusaumm (cm. n. 11.7.8), a
3aTeM OCYyWeCTBUTb KOH(UrypupoBaHue — 3ajaHve napamMeTpoB — B CTPOrou
TEXHOSorMyeckon nocrnegosatenibHocTn (cM. n. 9.2.1), npu 3aToM MOXeT ObiTb, Hanpumep,
cOXpaHeHa KOH(urypaumsa ¢ «nycTbiMuU» (He3anofIHeHHbIMW) NONAMM NapamMeTpoB, KOTopas
3aTteM NOCNYXWUT OTAPaBHOW TOYKOM ONA CO34aHUA KOHUrypaLunn.

11.1.3 Mpn Hannyumn npubopa TPM151 ans ynpoweHna paboTbl nepea 3amnyckom
KoHdpurypatopa pekomeHgyeTca nogknioumte npubop K komnbioTepy. Torga Macmep
KoHgpuzypayul TPM151 no3BONUT aBTOMaTUYECKN YCTAHOBUTbL MEXOY HMMU CBA3b U CYUTATb
napameTpbl n3 npmbopa.

11.2 YctaHoBka KoHdurypaTtopa
Ona yctaHoBkn nporpammbl  «KoHdurypatop TPM151» Heobxogmmo 3anyctutb

WHCTaNNAUMOHHbIM  hann SetupTPM151.exe wn, cnepyss €ro WHCTPYKUMSM, YCTaHOBUTb
KoHdurypaTtop Ha fiokanbHbIN ANCK KOMMNbIOTEpPA.

11.3 3anyck KoHdumrypartopa ¢ nomowibio Mactepa KoHdurypaumm TPM151.
YcTtaHOBKa CBA3U C Nnpubopom
BbinonHeHve npegBapuTeribHbIX onepaunin:

e T[logkniodeHne npmbopa TPM151 k komnbtoTepy no nHtepdency RS-485 yepes agantep
OBEH AC3 vnu gpyron agantep RS-485/RS-232 (cm. n. 8.4.4).

e [logaya nuTaHus Ha Npnbop 1 Ha aganTep.

BaxHo! lNepen 3anyckom KoHdurypatopa Heobxogmmo npoBepuTb, Y4TOObI NOAKMOYEHHbIN
npubop He Haxogutca B pexume [lporpammupoBanune. [Ona Bbixoga w3  pexuma

BbIXO,
[MporpammunpoBaHna cnegyeT HaxaTb KHOMKY N yoepxusaTb ee 2 - 3 CeK.
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MacTep Bbibopa Mo gudukaium X|

Css13b ¢ NnpubopomM
Onpeaenure UM NPOBEPLTE NAPAMETPLI CEBAZM C

npuBopoM:

Cropocre: 9600

Jnuna cnosa aaHHex: 8
Yerrocte: Orcyrcreyer
Kon-eo cron-6ur: 1
Nnuna agpeca: 8
bSapec: 16

COM-nopr: COM1

WameHuTs | MNpoeepka |

Beixoa | [foroBo |

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

BbIinonHeHMe OCHOBHbIX onepauni:

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

Mpwn 3anycke cana aBTomaTudecku 3anyctutca Mactep koHdurypaummn TPM151, n Ha
3KpaHe nosiBUTCA OKHO «CBsA3b € npubopom» (pucyHok 11.1). lNNporpamma npegnaraet
NpoOBEPUTb NN U3MEHUTbL CETEBBLIE NapameTpbl Npubopa.

2. lNpoBepka Hanu4na ces3u ¢ npmbopom,

[MpoBepka 3anyckaeTca HaxxaTnem knasuwwm [[posepkal.

Ecnn cBssb npubopa C KOMMbOTEPOM YCTaHOBMEHA, MOABUTCA CcoobOLleHne ¢
nHpopmaunen o6 MeHn NoAKIMHYEHHOro 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, HeobXxoaMmo
3aKpbITb OKHO coobLeHns, Haxxa [OK], BbIACHUTb NPUYMHY OTCYTCTBUSA CBA3KN M nonpoboBaTb

ee ycTpaHuuTtb no tabnuue 11.1 (cm. n. 11.4).
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MacTep Bbibopa MoaudrKaLmum X|

Onpenenute MoaM@UKaUmio
g npu6opa
ﬂ""‘""

‘ Npudoper TPM-151 BoiNycKalOTCA B HECKONBKMX
mMogudukaumuax. Onpegenure TUN Balwero Npuoopa.
Tun "6azoewit’" cooTeeTcTEYET Haubonee ofwemy
npuGopy.

Moaupurauua N0
‘Mogudurauma N1
Moaupurauua N3
Moaupukauma N4
Moaueukauua N5
Moaudurauua N6
Moaupukauua N7
Moaueurauua N8
Moaueurauus N9
Moaueurauua N210

M anamiae anaa Ne11

L |

< Hasan I Bnepea > I Beixoa I I

PucyHok 11.2 — MacTep Bbli6opa KoHcurypaumn. OkHO BbIGopa moaudunkaumm npubopa

lMocne npoBedeHHbIX MEPONpPUATMIA MNPOM3BOOUTCS MpPOBEpKa HanuMyuusa CBA3U C
npnbopom (Haxkatue knasuwu [[posepkal).

NMpumevaHne - Bce npubopbl TPM151 noctaBnsawTCA NONb3oOBaTENO C OANHAKOBBIMU
ceteBbiMM HacTponkamu (cm. n. 9.1). lNporpamma «KoHpurypatop TPM151» npu nepsom
3anycke WMeeT «MNo YMOSYaHu» Te Xe ceTeBble HacTponku. [loaToMmy npu nepBoMm
nogknioveHmn npubopa TPM151 Kk KomnblOTEpy CBA3b [AOS/PKHA  yCTaHaBnMBaTbCA
aBTomaTu4decku. pu nocnegyowmx 3anyckax nporpaMmma HadvHaeT paboTtatb C ceTeBbiMU
HacTpoOMKamu, yCTaHOBIIEHHbIMW HA MOMEHT 3aKPbITUSI NPOrpaMmbl.

Ecnv cBA3b NO HEW3BECTHbIM MpPUYMHAM YCTaHOBUTb He yAaeTcsd, Heobxoanmo
o6paTUTLCA K NPON3BOANTENIO.

[Nocrie moao Kak ces3b npubopa ¢ KOMIMbLIOMEePOM ycmaHo8eHa:

3. NpopomkeHne paboTbl (HaxxaTue knaesuwmn [Bnepes>]).

[Mporpamma nbiTaeTcs cymTaTb HOMEP MogMdukaummn ns npmubopa.

Ecnu Homep modudbukayusi ycriewHO c4YyumaH, Ha 3KpaHe TMOoSBIISEeTCA OKHO C
npurnaweHvem BblbpaTb YpOBEHb JOCTyNa (CM. pUcyHoK 11.3).

Ecnu Homep moducbukayuro cHumamb He ydaemcsi, NOSBMSETCA COOTBETCTByOLLee
coobueHmne. MNMocne HaxaTua knasmwmn [OK] — OTKpbIBAaeTCS OKHO C MpurnalieHnemM BbliOpaTb
mMoandukaumto npnbopa n3 cnmcka (pucyHok 11.2).
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MacTtep Bbibopa MoaudUKaLM x|

OnpegenuTe ypoBeHb A0CTyna
\g
-‘

Onpeaenure ypoBeHb A0CTYNE!

Monxert aocTyn j

MuHumaneHBI gocTyn
| DrpaHuyeHHbI [cpearuit) aoctyn

Beeaure napone:

< Hasaa I Bnepea > | Beixoa | |

PucyHok 11.3 — MacTep Bbli6bopa KoHcpurypaummn. OKHO onpeaeneHus ypoBHA focTtyna

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

4. Beibop ypoBHs gocTyna:

® «MVHMManbHbIN» — AN 3a4aH1s TONbKO napameTpoBs [Nporpamm TexHonora;

e «cpegHuny — pns 3agaHus napameTtpoB Kondwurypauum TPM151 (goctyn ko BCem
napamMmeTpam, oOrpeaensrwmm HacTpoukn moaundukauun) mn [lNporpamm  TexHonora
(pekomeHpgyeTcs);

e «MNOSHbINY — ANA cBOBOAHOro nepekoHpurypnposaHmsa npubopa (TONbKO ANS ONbITHLIX
nons3osaTernen).

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

MoaroToBKa K 3arpyske
MO IM(PUKALMMK BHINONHEeHa

MNocne HaxaTua Ha kHonky 'ToToso npousoiaer
3arpyaka KoHeuryparopa TPM151 ana pabotel ¢
BbIGPaHHOM MOAUPUKAUWEN

[F Brnouure PEXUHUM SETOMETHYECKOrO YTEHKUA
(peroMeHAYETCA, ECAW NPUGOP NOAKNKOYEH,
& NPOTUBHOM CNY4EE PNSKOK HYKHO CHATL)

[T BrAoudTe PesxuM aBTOMATUYECKOM 3aNUCU

< Hazan | Brepea > Brixoa

PucyHok 11.4 — MacTep Bbli6opa KoHcurypaummn. OKHO NOAroTOBKU K 3arpy3ke
Moaudmnkauum

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

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

Mporpamma oTKpbIBaeT NUCT «[lepeBbsa napameTpoB» paboyvero okHa KoHdurypartopa,

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

11.4 MpUYnHbLI OTCYTCTBUSA CBA3UN NPMOOpPa C KOMNLIOTEPOM U CNOCOOLI X

ycTpaHeHus

Bo3MOXHble MPUYUHBI OTCYTCTBUA CBA3M nNpubopa C KOMMNbIOTEPOM U CNOCODBbI UX
yCTpaHeHus npeacrasneHsl B Tabnuue 11.1.
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Tao6nuua 11.1

MpuunHa oTCyTCTBUA CBA3M Cnoco6bl ycTpaHeHUsA HeucnpaBHOCTEN

HenpaBsunbHo ykaszaH COM-nopt, k| B MacTtepe co3gaHus KoHdUrypaumin:
KOTOpOMY NnoaKnyeH aganTtep | HaxaTb knasuwy [M3meHnTb]. B OTKpbIBLLUEMCS OKHE
CeTeBOro nHTepdenca. ana napametpa [lopt komnbioTepa Port B none
«3HayeHne» BblbpaTb HyxHbI COM-nopT. MNyTb Ans
3agaHua COM-nopTta B okHe KoHdurypaTtopa
Eﬁ KonburypauHa TPM1S1 (A He 3a8aH0)
E| MapameTpel KoMNEHTERA
: E| -,"‘?_EI_ CeTeEbIE NapaMeTpel NParpaMbl

{ " ff/'-“ MopT KoMNeERTERS Port
HenpaBunbHO nogkntodeH npubop | NMpoBepuTb NpaBUNbHOCTL NOAKTHOYEHWS:
unwn aganrep. ° AC3 DOJMKEH ObITb NoAKsoYeH K
cooTBeTcTBYytowemy COM-nopTty MK;
. ceTeBble Bbixoabl «A» n «B» apgantepa AC3

JOIMKHbI  OblTb  MOAOKMOYEHblI K  aHaNorMyHbIM
BbIxogam npubopa;

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

CeTteBble HacTponkm npubopa U | UI3MeHUTb HaAcTponku nporpammbl unu npubopa Tak,
nporpamMmbl HE COBMaaaoT. 4YTO6LI OHM coBnaganu (cm. pasgen 10).

CeTeBble HacTpovikm npubopa NpoBePUTb U UBMEHUTb
C MOMOLLIbIO KHOMOK Ha nvueBoun naHenu npubopa no
n. 10.3.2.

M3meHeHne ceTeBbIX HACTPOeK nporpammbl B
MacTtepe co3gaHus KoHurypaumm:

HaxaTb knasuwy [3meHuTb]. B OTKpbIBLLUEMCS OKHE
3afaTb HOBblEe 3HA4YeHMS NapamMeTpoB.

B okHe KoHdurypaTtopa — cm. n. 10.4.

3aBucaHue npubopa. Mepesarpy3nTtb Nnpnbop.

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

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

11.5 YpoBHU gocTyna

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

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

NHdopmaums 06 ypoBHAX 4oCTyna npeacrtasneHa B Tabnuue 11.2.

Mpun XenaHun nonb3oBaTeflb MOXET U3MEHUTb Naponn AOCTyNa C MOMOLLbIO KOMaHAbI
meHto Cepsuc | CmeHa naponen.
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Mpn 3anycke Ha MWHUManNbLHOM YPOBHe [OCTyrna nporpaMma aBTOMaTU4eCKu
nonbITaeTCs cyYMTaTb YacTb KOHwurypauum c npubopa. lNpu atom npubop AomkeH ObiTb
NOOKITOYEH K KOMMbIOTEPY W 3anuTaH. Ecnn nporpamme He yaaeTcs yCTaHOBUTb CBSA3b C
npubopom, 1 nepsble 5 napameTpoB CUHUTLIBAKOTCA HEYOAYHO, TO NMPOMCXOAUT MpekpalleHme
aBTOMATU4YECKOro CcuMTbiBaHus. [locne ycTaHOBKM cBA3M npubopa C NporpammMon MOXHO
BOCCTaAHOBUTb PEXMM aBTOMATUYECKOrO YTEHUS, 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 ’ obcnyxmBatoLmin
(«nycTomn») HaCTpoWKu moandukaumm, n MNporpamm
nepcoHarn
TexHomnora
OrpaHudeHui HeT. [locTyn KO BCeEM
Hanaguuk
napameTpam npubopa, nmeeTcs CUCTEMbL
MonHbIN «1» BO3MOXHOCTb U3MEHUTb KOHJUIypauuio CVICTeMHbI,VI
npunbopa, paspeLleHa nHuynanusaumns
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 nonb3oBaTens

Mocne 3anycka nporpammbl «KoHdurypatop TPM151» oTkpbiBaeTca paboyee OKHO
nporpaMmmbl (pUcyHok 11.5), B BepXHeEnW 4acTuU KOTOPOro HaxoASATCHA rfaBHOE MEHK0, NaHenb
WHCTPYMEHTOB U BKNaaKu NUCTOB.

Pabo4yee okHO KoHdurypaTopa cogepxuT ABa nucra:

o «[lepeBo napameTpoBy;

e «Tabnuua nporpammy».

OTN NUCTbI NO-pas3HOMy OToGpaxaloT MHGOPMaLUMo O NPOrpaMMMpyeMbIX napameTpax
npubopa. NMpu 3TOM 3Ha4YEeHMA napameTpoB Ha 06OMX NUCTax OANHAKOBBI.

Mpwn 3anycke nporpamMmbl OTKpbIBaeTCA NUCT «[lepeBo napameTpoBy.
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Crpoka 3aronoska Maxenb MHCpreHTDB)

=101 %]
©s#in  [pubop Pewsmel nporpammel “Cepenc  Crpaska
[DSE AN ANt |00 2
BeTBb R [# epesennspaverpos |21 TebnusiObrectiet [ e oieecn [ Ceecpine | .
"ﬂapaMepr| OnmcaHme a PaMETD I FHaEHME | ATRWGYT peiaKkTHROBaHWA ] Bnagensy, | Cwubrm 0GMEHS M HECOOTEETCTEBMA i

\ -l g Kondirypauna TPM1ST (Mma He 3asaH0)

\ n DM 60 pa ) e | Mapame TPkl nprbiopa

+ |1 Ofiwme napameTpet

Bknapka nucta
"Tabnuua nporpamm”

I+ |1 Nporpamme
,.BeTBb +-] Bxoaet
Onpoc = ] PerynaTopw
onepaTuBHbLIX ] Yeraskn
napame-rpo B" 4] OrpaHiueHme BRIXOAHEL CHIHANOE
\ +1 -] BoixoaHbIE INEMEHTLI
@ = Ceteswie napametpel nprbopa

+1 =] CnywebHeie napameTpel npubopa
-] Onpoc onepaTHEHEIX NapaKeTpoB

BetBb

"lMapameTpsi =& NapaneTpe! KounbtoTepa
KoMmn bl,o'repa" 51 2 CepemicHsie napaMeTpel nporpatb!
418 CeTesbie napaveTpb Nporpais)

For Help, press F1 e 1.7

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

11.6.1 Jluct «[lepeBO napameTpoB»

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

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

o [1IAPAMETPbI NMPUNBOPA;
e OlNPOC ONMEPATUBHbIX MAPAMETPOB;
e [TAPAMETPbI KOMIMbKOTEPA.

Betsb [MTAPAMETPbI TMPUBOPA cogoepXuT nonHbin Habop napameTpoB Ans
onpegenexnsa KoHdurypaumm npubopa. MNapameTpbl npubopa CrpynnMpoBaHbl B Nanku, BHYTPU
KOTOpbIX MaeT ApobneHne no normyeckum egnHuLam (ycTponctsam, Moaynsam un ap.).

Cnucok napameTpoB OaHHOW BETBW, KOTOPbIA MNOSBIISETCA Ha 3KpaHe, 3aBUCUT OT
YPOBHSA AocTyna nonb3oBatens (cm. n. 11.5).

Ha ypoBHe gocTyna «MWHUMAarnbHbIA» MNOSBASIOTCA TOMbKO MapameTpbl CreaytoLmx
nanok:

e O6wwue napameTpsl;
e [lporpammbl TEXHOMOrQ;
e YcTaBKu.

NMpumeyaHue - Ha ypoBHe focTyna «MUHMMarnbHbINY AN HEKOTOPbLIX Moaudukaumm

MOryT GbITb OTKPbITbI U Apyrine napameTpsbl. MNonb3oBaTenb CMOXET KOHKPETU3MPOBATb
CBOM BO3MOXHOCTM, OTKPbIB MPOrpamMmmy-KoHpUrypaTtop.
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ypoBHEM. OTK napameTpbl NogpobHO onucaHbl B pasgene 3.

(npeactaBneHbl Ha pucyHke 11.6).

Ha ypoBHe goctyna «cpeaHun» MOSIBNSOTCA NapameTpbl Nanok, onpeaensiemblx 3TUM

Ha ypoBHe [ocCTyna «noOfiHbIAY» MNOSAABASIOTCA BCe napameTpbl npubopa TPM151

Tt Kondwrypatop TPM151: MaKCHMARLHBLIA YpoBeHs A0CTyNa (AnA YacTHBIX Mo Akduraia) - MiA HE 3a88H0

@aiin Opnbop Pewned nporpamiel  Cepenc  Cnpasks

[DEEANAN PRS0

[‘ [lepessA NADAMETROR IE Tabnrua: O6vexT NOL IE Tafi

mitia OfpeRT NP2

o

O mpbin 0bMEHS M HECDOT B

- £a) Kondurypaurs TPMIS1 (Mien e 3apasio)
5 (21 Napamerpes npubiopa

-2 O6wwme napaneTpe:

(0 Kamans

a3 Mporpakeibi TEXHONOM 3

51 () Bnosi ypaBenin HCNONHATENEHEIHH HEXSHIBHaNH

1 Bowoarmie neneHTHl
-3 verasen

- Mucnexrope

(20 PerncrpaTope

-2 Mpreatie pew-s 06 asapin
-] Brosn LBA-asapua

- Mpadwen

@ Bxoaw rpageos

-0 Feneparope:

+ ﬂ MacTep ceTh

1 52 Cerepeie napaneTpel npnbiopa
[ (3 Crywebrse napaseTpel

[+ H Nepe.

[ i Pearuya Ha NpONaAaHHE NHTakHA

L] Onpoc onepaTvesi napaneTpos
5B Napanerpe KosnstoTepa

PucyHok 11.6 — Paboyee okHo nporpammbl «KoHdurypatop TPM151» (nonHbIn ypoBeHb
[ocTyna)

COXpaHATb

T T

Betesb OlMNPOC OINEPATUBHbLIX TTAPAMETPOB nosBonseT npocmatpuBatb W

napameTpbl

TeKylwero CcoCToAHUA

npubopa

(onepatmBHbIE

napameTpbl):

n3mepsieMble BENUYUHbI, 3HAYEHUS BbIXOAHOW MOLLHOCTM PerynsatopoB, cocTtosiHue npubopa
(PABOTA, CTOIMwn . 8.) n gp.
Moapo6Ho 0 perncTpaumm onepaTuBHbIX NapameTpoB cm. n. 11.8.

Beteb [NTAPAMETPbI KOMIMBbKOTEPA cogepxut 2 nanku:
MHOPMaLNOHHOIO
nporpammbl «KoHcpurypatop TPM151» n Bepcusa onepaumoHHON CUCTEMDI);

e CepBuCHbIE

napameTpbl

nporpaMmbl

xapakrepa

(Bepcus

e CeTeBble NapamMeTpbl NporpamMmbl ANA HAaCTPOWKN ceTeBOoro uHtepdgenca RS-485 (cm.

n. 10.4).
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B kaxpon cTpoke mepapxmyeckon CTPYKTypbl npefcrtaBneHa vHgopmaums o6 ogHOM
napameTpe, a B ctonbuax npuBedeHbl XapaKTepUCTUKM 3TOro napameTpa. XapakTepUCTUKU
napametpos nanok [TAPAMETPbl TPUBOPA un TIAPAMETPblI KOMIBIOTEPA

npeacrtaeneHsl B Tabnvue 11.3.

Ta6bnuua 11.3 - XapaktepucTukm napameTpoB

Xapakrepucrtuka OnucaHue

HasBaHne napameTpa CrnoBecHoe onucaHve napameTpa, OoTpaxawLuee ero CcyTb,
Ha3Ha4YeHmne

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

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

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

3apaetca Bpy4Hyo (ans 60MbLWNHCTBA YUCAOBbLIX 3HAYEHUI)
unn BblIbUpaeTca M3 cnucka (ONsi TEKCTOBbIX U HEKOTOPbIX
YNCNOBbIX 3HAYEHNN)

ATpnbyT MoxeT npuHuMaTb 3HadeHus «Pepaktupyembin»  Unu
«PepaktuposaHue» «Hepepaktupyembiny.

3HauyeHne  «HepepakTupyembiny  GNOKMpPYeT  MOMbITKY
N3MEHUTb 3Ha4YeHne napameTpa

ATpnbyT «Bnageneu» MoxeT npuHUMaTh 3HadeHus «llonb3oBaTenby Unn «3aBoay.
3HayeHne «3aBof» YCTAHOBMEHO Ha 3aBOAe-U3rotoBuUTENE U
3anpeLlaeTt nameHeHune atpmbyta PegaktnpoBaHnue, T. €. OguH
aTpubyT 3awmuiaeT gpyrom.

OT0T aTpmnbyT N3MEHSET TONBbKO 3aBOA-U3roTOBUTENb

Owwnbka BBOAA-BbIBOAA YKasblBaeT MpuUYnHY oOwWwubkn B cryv4ae BO3HUKHOBEHUS
TaKOBOW, MNPV 3TOM NapamMeTp OTMeYaeTCsl KpaCHbIM LWPUGTOM
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11.6.2 JlucTt «Tabnuua nporpamm»
BHewHun Buag nucta «Tabnuua nporpamm» rnaBHoro okHa KoHdurypaTopa
npeacTaBneH Ha pucyHke 11.7.

A7 TPM151 - Mima He 3a8aH0 =101

darin  Oprbop Pexmmel nporparMel  Cepeuc  Cnpaeka

[DSE|ANS NN ol 2]

Ié JepeBbA NnapamMeTpos I Tabnvua: ObbexT Nel l Tabnvua: ObvexT NO2 IQ CXeMa CTPYKTYPbI

ObvexT No1 Aepeso Aepeso fepeso Aepeson Aepeso Aepeso Aepeso fepeso -
nporpamm nporparm nporpamM nporpam nporpamm nporparM nporpamm nporpanmm
(03) (03) (03) (03) (03) (03} (03) (03)
Thn wara Hannane Homep Norvka Ycnosne npn Homep YcTaeka ana | 1nMTensHoCTE
BROMEHHOH | BAOMEHHOH | MEpexoAa Ha | NepexoAeno |MMTEens-ucTo: | nepexoaa wara
NDOTDAaMMbI | NDOTDaMMbl | CReavowu VCTaBKE BENUHMHBI
Mpor.Ne LWar N2 Wra wara st.by is.pr nu.Pr LG.PS Sn.PS inPS SP.PS t.PS

Wma He 3aaaHo

WmMa He 3aaaHo

MMA He 3aaaHo

WA He 3aaaHo

WmMa He 3aaaHo

WMa He 3aaaHo

1

2

3

4

5 | MmA He 3aaaHo
6

7

& | MnA He 3aaaHo
9

WA He 3aaaHo

10 | Mma He 3aaaHo

Wma He 3aaaHo
VMA He 334aH0

WMA He saaaHo

Wrma He 3aaaHo

WMA He 33AaHO

WMa He sagaHo

MmMa He sagaHo

1
2
3
4
5 [Wma He sagaHo
6
7
8
9

Wma He 3aaaH0

10 |WMa He zaaaHo

1 |MMA He sapaHo

WIRXINININIRNIRNIRNR| R R R o] o | | o | o | | | | e

I 2 | WA He 3aaaHo :J
« [
For Help, press F1 [ hm [ 4
PucyHok 11.7 — Pabo4yee okHO nporpammbl «KoHdurypatop TPM151». Jluct «Tabnuua
nporpamMm»

B kaxxgon ctpoke Tabnuubl npuBoauTca nHdopmauna ans ogHoro LWara MNMporpammel, a
ctonbubl cogepxat napameTpbl onsa aTtoro Llara, cobpaHHble M3 pasHbIX Nanok gepesa
napameTpoB npubopa. Takoe npeacrasneHne yaqobHo B criydae HeobxooMmocTn BUOETb BCe
napameTpsbl [porpammbl TEXHONOra B OAHOM MECTE.

11.6.3 MeHro KoHdpurypatopa

maBHoe wmeHo KoHdurypatopa BknoyvaeT 5 nyHktoB: ®Pawnn, [lpubop, Pexumbl
nporpammsl, Cepsuc n Cnpaska.

Cnncok kKoMaHa MEHI0 C YKasaHMeM «ropsadmx» Knasuw npusedeH B Tabnuvue 11.4.
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Ta6bnuua 11.4 - KomaHabl MeHKO

KomaHpga HasHavyeHue KnaBuwuu
MeHro ®ann Pa6ota ¢ ¢hannamm KoHdurypaumm
Hosas CosagaHne HoBon koHUrypaumm npubopa (yctaHoBka Ang Cirl+N
KOH(purypaums BCEX NapamMeTpPOB 3HAYEHUS «HET AaHHbIX»)
HoBbin  ypoBeHb/ | 3arpy3ka Tekywen KOHdUrypaumm 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 3HaYeHUMNW napameTpoB M3 dopmarta
Dbase-lll
Meyatb  TabNUUbI
MeyaTb nucta «Tabnuua nporpamm»
nporpaMmm
{Cnncok gannos} Cnuncok 4-x nocnegHnx gannoB ¢ KOHPUrypaunsamm
Bbixoz 3aKpbITe Nporpammel
MeHto Mpubop Pa6oTa c npnbopom (4teHme/3anucb napameTpoB)
CuntaTtb Bce | CunTbiBaHME  3HayeHUM Bcex MNapamMeTpoB  BeTBU Alt+R
napameTpbl «[MapameTpbl npubopa» 13 npubopa B KOMNbIOTEP
Sanucare BC® | 3anucs Bcex napamMeTpoB 13 KOMMNblOTEPA B Npnbop Alt+W
napameTpbl
3anncb  U3MEHEHHbIX  3HayeHuUrM  NapamMeTpoB U3
3anncatb  TONbKO | KOMMbOTEPA B Npubop. Nocne peaakTMpoBaHnsa 3HayYeHus
N3MEHEeHHble napamMmeTp rnome4vaeTcs 3eneHbIM LBeTOM, Nocsrie 3anvucu B Alt+U
npubop LWpPUEPT CTAaHOBUTCHA YEPHbIM, MOCNEe HeyaayHoW
3anncum — KpacHbIM
CpaBHutb c | CpaBHeHME 3Ha4YeHU napameTpoB Npubopa u OTKPbLITOM
napameTtpamu B | KOHUrypauuu Alt+C
npubope
3anucatb  TOSbKO | 3anUcb TOMBbKO TeX NapamMeTpoB, KOTOpble He 3anucanucb
napameTpbl C | NpyM npegbigywen kKomaHge 3anucu (3TM napameTpbl
owmbkamm NOMeYeHbl KPpaCHbIM LIBETOM)
Cumratb BC® | CunTbiBaHme 3HaueHmit Bcex napameTpoB BblAENTIEHHON
napameTpbl Alt+Ctrl+R
y nanku n3 npnbopa B KOMNbIOTEP
BblENIEHHOW Nanku
3anuncatb BCE
napameTpbl 3anncb 3Ha4YeHu BCeX 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 MoMevaeTcs 3efeHbIM  LPUATOM,
nocne 3anucu B Npubop WpU@T CTaHOBUTCS YEPHbIM
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CpaBHutb

napameTpbl nankyn | 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 KPacCHbIM Alt+1
napameTpy gepesa | usetom, B none «Owunbkn BBOAA-BbIBOA4A» YyKa3blBAETCH

npuynHa ownodKm

BoigeneHne B gepeBe  napameTpoB  CrieayroLero
K cnegyouwiemMy | napameTpa, CYMTaHHOro M3 npmbopa mnn 3annucaHHoro B
npo6nemHomMy Hero c owwubkon. Takon napameTp MOMEYEeH KpacHbIM Alt+]
napameTpy gepeBa | usetom, B none «Owmnbkn BBOAA-BbIBOAA» YyKa3blBaeTCs

npyvYMHa oLNGKM
Otyert no
CTPYKTYDE Bblgaya  TEeKCTOBOro  OOKYMEHTa CO  3HaYeHUaAMMU
KOHUrypaLIN napameTpoB, onpeaensLmnx CTPyKTypy npubopa
[MpounTtatb CuunTbiBaHMe cnyxebHbix NapaMeTpoB, HEOOBXOANMbIX
napamMmeTpbl Ans noctpoenus Tabnuy, MNporpamm TexHonora
CTPYKTYpbl
KOctupoBka BxogoB | Bbi3oB npoueaypbl OCTUPOBKM BXOLOB npmnbopa

Hoctyn k cdopmam «[lpadmk Koppekuum yctaBku» AOriS
"padmkn yctaBkm BblIOpaHHOrO K13 BbiNagaloWero Cnucka KOHKPETHOro

rpaduka
Onpoc otaenbHoro | [locTyn K oTaenbHbIM napameTpam npubopa (ToNbko Ans Alt+S
napametpa OMbITHbIX NOMb30BaTeNen)
YcTtaHoBneHve CuutbiBaHne umeHun npubopa M HOMepa BepcUU €ero
CcBA3M C npubopom | npowwmBkn. Mcnonbdyetca AOns NPOBEPKM CBA3N  C Alt+N
(VEr, dEv) npmbopom
MeHto Pexumbl | OnpegeneHne pexmmoB paboTbl nporpaMmmbl  (3anmcuy,
nporpamMmbl YTEHUs, OTOBpaxXeHMs napameTpoB)

lNokasbiBaTb
NUHENHbIE NHOEKCHI

lNokasbiBaeT uMHOEKCbl napamMeTpoB. JIMHEWHbIE WMHAOEKCHI
napameTpoB  HeobxoAuMMbI  MpU  CO34AHUN  HOBbIX
nporpamm, paboTatoLmx ¢ npndbopom

B aTOM pexnme nporpamMma aBTOMaTU4eCKN CYMTbIBAET U3

Pexum npudopa 3Ha4YeHuss NnapamMeTpoB OTKPbIBAEMOM nanku. Ona
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 nocne ero BBoga
3anmcu
B aTom pexume npnbop He NPOM3BOAUT YTEHUS U 3aNUCU
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 CeTeEBbIE

napameTpbl
napameTpbl NporpamMmbi

nporpaMmbl
YctaHoBka Tumna npeobpasoBatens RS-485/RS-232.

Mpeobpa3oBaTtenb | BoamoxeH  BapuaHT  YyCTAHOBKM  aBTOMAaTMYeCKOro
npeobpasoBaTens, YTo yckopsaeT 0OMeH No ceTn

Toolbar OTtobpaxkaeTcsa naHeNlb UHCTPYMEHTOB

Statusbar OTobpaxaeTcs naHenb NOACKa30K (BHM3Y OKHA)

MeHro CepBuc

HononHuTenbHble onuuKn (MHMUManu3sauus npuobopa,
CMeHa naposnewn u np.)

WMHunumnanusmposatb | BocctaHoBneHne B npubope 3aBOACKMX  YCTAHOBOK, Alt+]
npnbop CTUpaHue TekyLlen KoHpurypaumm

Mocnatb kKomaHgy | MNocbinaetr komaHay nepexoga npubopa Ha HOBble Alt+A
APLY CeTeBble HACTPOMKN

CwmeHa naponem

M3meHeHe naponen Ona nosfiHOro 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 ¢ nankamu ¢ MICNosib30BaHNEM KOHTEKCTHOIrO MEeHH
Monb3oBatentio B [MaBHOM MeH KoHdurypatopa npenocTaBnsieTcsd BO3MOXHOCTb
paboTbl C BblAENEHHON Nankon C UCMOMb30BaHMEM KOHTEKCTHOIO MEHI0, MOSIBMAOLWErocs npu
HaXKaTUM NPaBoK KNaBULLM MAHUMYNATOPA «MbILLbY.
KOHTEKCTHOE MeHI coaepXuUT 4 KoMaHabl, MO3BOMSAKLME BbINOMHUTL creayrolue

onepaumu:

[MpounTaTb BCe NapamMeTpbl BbliAeNEeHHOW Nanku;

3anucaTtb Bce napamMeTpbl BblAeNeHHOW Nanku;

3anucaTtb TOMbKO M3MEHEHHbIE NapamMeTpbl BblAeNeHHOW Nanku;
CpaBHUTb 3HaYeHUs C pearbHbIMKU B Npeaenax BblAeneHHOW nanku.

HasHaueHne onepauun onncaHo B Tabnuue 11.4.

11.6.4 MNMaHenb nHcTpymeHToB KoHdurypatopa
Cnuncok komaHg [lMaHenn mHcTpymeHTOoB KOHcburypatopa npuBegeH B Tabnuue 11.5.
Tabnuua cogepXuT nepeyeHb MUKTOrpamM (MKOHOK) M COOTBETCTBYHIOLLMX KOMang [MaHenwu
nHcTpymeHTOB KOoHpurypatopa.
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Ta6bnuua 11.5 - KomaHabl naHenu nHctpymeHtToB 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 pnbop

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 Nprudop

3anucaTb Bce napameTpbl nankm n3 mexto NMpnbop

3anucatb TOMbKO M3MEHEHHble MapaMeTpbl nanku wu3 MeHw [lpubop
(cTpernka — 3eneHoro LBeTa)

K npegpiaywemy npobnemHomMmy napameTpy u3 meHto Npnbop

K cnegytowemy npobnemMHomy napameTpy ns meHto NMpnbop

WHunumanunsnposatb npmbop 13 meHo Cepsuc

DG =~ F (SN T T F YO D

O nporpamme... meHto CripaBka

11.7 Pa6ota ¢ KoHcurypatopom

C nomowbtlo KoHdurypatopa nonb3oBaTtenb MOXET Co34aTb HECKONbKO pasHbIX
KOHUrypaumi ons ogHoro npubopa, coxpaHuTb UX K 3arpyxatb B npubop Ty KoHdUrypaumtio,
KoTopasi Heob6xoarma NoNb30BaTENO B KOHKPETHBIA MOMEHT.

lMonb3oBaTenb MOXeT co3daBaTb HOBYH KOHUrypauuio, He npepbiBasd CBA3b
KomnbtoTepa ¢ npubopom. [Jo Tex nop, noka HoBas KOHdurypaumss He OygeT 3anucaHa B
npubop, oH byaeTt paboTaTb CO CTapon KoHGUrypaumnen.

Mepen 3anucbld HOBOW  KOHGwUrypauum B npubop HeobxogumMo  MpoBECTM
nHUUManuaauuio npubopa, T.e. yganeHme ctapomn KoHpurypaumm.

11.7.1 Co3paHue HOBOM KOHUrypaumm
Mpwn co3gaHuu HOBOW KOH(purypaumm ocyLecTBnsaeTcd creayowas
nocrnegoBaTernbHOCTb AENCTBUN:
e ronb3oBaTtenb Npou3BoauT BbIOOp M3 MeHw Pann komanabl Hosbit (Ctrl+N) nnu

NCNonb3yeT KHOMKY Ha NaHenn NHCTPYMEHTOB;
e Ha nucte «[epeBba nporpammy» paboyero okHa nporpamMMmbl MOSIBNAETCH HOBbIN
KopHeBown kaTanor «KoHdurypaumna TPM151 (Mmsa He 3agaHo)»;
e ocrnegoBaTenbHO CBEPXY BHM3 pas3BopauyvBasl OepeBO MapamMeTpoB, Monb3oBaTenb
BBOOUT HYXXHbl€ 3HaYEeHWs;
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e [l0Crne 3aBepLUeHUst Co3aHnNAa KoOHUIypauum nonb3oBaTtesib CoXpaHaeT ee B pans unm
3arpyxaet B npubop (6e3ycrnoBHO, nyylwnin BapuaHT — 3anucbiBaTb napameTpbl
HenocpeacTBEHHO BO BpeMsi MNporpaMmmupoBaHus npubopa (yCTaHOBUTH PEXMM
«HEeMe[JIEHHOWN 3annucu» U novalle Haxxvumarb 3erieHYI0 CTPENKY)).

NMopackaska! [lepeBo napamMeTpoB pasBopayMBaeTCH LLENYKOM fIeBOM KHOMKM MaHunynsaropa
«MbILIKa» MO NMUKTOrpaMmme «Mnrioc» OKONo HasBaHWA nankn. COOTBETCTBEHHO, CBOpayMBaHue
OTKPbLITON BETBM MEPAPXMYECKON CTPYKTYPbl OCYLLECTBASAETCS LUENYKOM MaHunyndaropa
«MbILLKa» NO MMKTOrPaMMe «MUHYC» OKOJI0 Ha3BaHWSI pa3BepHYTON Nanku.

HoBasi koHurypauus aBToMaTM4eckn cosgaeTcs rnpu ctapte NporpaMmmbi.

[Mpn co3gaHuM HOBOW KOH(Urypaumm paHee CYUTaHHbIE 3HAYEeHUS KOH(UrypaLmMOHHbIX
napameTpoB npubopa obHynaATca (BHMMaHWe nonb3oBaTens: 06HyNATCS B KOMNbOTEPE, HO
He B npubope!).

11.7.2 3arpyska nporpammbl Ha ApyroM YypoBHe p[oOCTyna WAu CMeHa
Moaudmnkauum
Mopsaok cmeHbl moandukaummn npnbopa paccMmoTpeH B pasa. 4.12.
[MocnepoBaTernibHOCTL OEACTBUW MNOSb3oBaTENs U JIOrMKa OEWCTBUS NporpaMmmbl npwu
nepeksitoyeHnn Ha apyrom ypoBeHb/Mmoanmkaumio cnegyowme:

e BbIGOp M3 MeHto Dann komaHabl HoBbI ypoBeHb/MOaNbKaLmS;

e [porpamma 3anpaluivBaeT NOATBEPXAEHWE HaMEpPEHUA MEepPeEKNoYNTbCA Ha ApYyron
ypoBeHb/Moanmkaunio;

e noaTBep)XaeHune nonb3oBaTenieM CBOEro HaMepeHusa — HaxaTtue kHonku [[da] Ha dopme
3anpoca nporpaMmmbl;

e 3anyck Mactepa koHurypaumn TPM151;
UCMONHeHne nonb3oBaTteneM WHCTpykuunM MacTtepa koHdurypauun (cm. n. 11.3),
3arpyska Heobxogmmown mogmdurkauumn unu Belbop ypoBHS JOCTyNa.

11.7.3 OTKkpbITME KOHpUrypauum us danmna
MocnepoBaTenbHOCTL AEUCTBUA MOSb3oOBaTENS U NOrnka AencTBUA NporpamMmmbl Mpu
OTKPbITUN KOHUrypauumn us cganna cnegyowme:

'

e Bblbop M3 MeHto Pann komaHgbl OTKpbITh (Ctrl+O) nnu ncnonb3oBaHne KHOMKK - Ha
naHenn NHCTPYMEHTOB;

e qnporpammMa BbIBOAUT Ha 3KpaH dopmy «Bblbop danna KoHdurypaumm» u
npegocTaBnseT Nofb3oBaTeNO BO3MOXHOCTb MOMCKa 1 Bblibopa nckomoro danna;
nonb3oBaTeNb OcyLwecTBnseT Bblbop channa KoHurypauum;

e B 3arorfioBKe rfaBHOrO OKHa NporpaMmmbl U PAOOM C KOpHeBOW nankon KoHdurypaums
TPM151 oTobpaxaeTcsa ums OTKpbITOro danna;

e rocne 3arpysku amna koHdurypauum B Nonsx «3HadeHne» napamMeTpoB MOSIBATCS
3Ha4eHus, koTopble Bbiny 3anucaHbl B hainne;

e nonb3oBaTenb MOXET 3anucaTtb UX B Npnbop nnu oTpeaakTmpoBaTb M NOTOM 3anucaTthb B
npnbop nnun B cann.
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11.7.4 CoxpaHeHune KoHdurypaumm B chann
MocnepoBaTenbHOCTL AEUCTBUA MOSb3oBaTENS U Nornka AencTBUA nporpamMmmbl Mpu
COXpaHeHuu KoHurypaumm B chann cnegyrowme:
e Bblbop u3 meHwo Pann komaHabl CoxpaHutb (Ctrl+S) wunm CoxpaHuTb Kak unu

NCNOJSIb30BaHME KHOMKM Ha NaHenu NHCTPYMEHTOB;

e komaHga CoxpaHuTb Kak Bbl3blBAa€T OKHO CTaHAApTHOro Awvanora, rge Heobxoaumo
3agaTb UMS U MECTO pacnorioXeHus danna;

e KomaHpa CoxpaHuTb coxpaHsieT gann nog CyLwecTBYOLWMM UMEHEM,;
hann KoHpurypaumm nmeet pacwmnpeHve .151.

11.7.5 CunTtbiBaHMe KOHdUrypaumm ns npubopa

[MocnepoBaTernibHOCTL OEACTBUW MNOSib3oBaTeNs U JIOrMKa OEWCTBUS NporpaMmmbl npwu
onepaunm cYnTbIBaHNA KOHUrypaumm ns npubopa cnegyrowme.

CuunTbiBaHME 3Ha4YeHMI NapaMeTpoB 13 Npnbopa conpoBOXaaeTca X oTobpaxeHnem B
paboyem okHe KoHdurypaTtopa B onpeneneHHon nanke.

Ona cuuTbiBaHMs KOHdurypaumm u3 npubopa npegycMoOTpeHbl Tpu  pexuma:
CUMTbIBaHME BCEX NapameTpoB U3 Npnbopa, cYMTbIBAHNE NapamMeTpoB TOSMbKO TEKyLlen nanku
UIN PEXUM aBTOMAaTUYECKOro YTEeHUS.

CyumsieaHue ecex napamempos u3 ripubopa -

ocyulecTBnsgeTca Bblbopom n3 meHio pubop komaHabl CumTaTb BCE napameTpbl U3

ol

npubopa (Alt+R) nnm ncnonb3oBaHNEM KHOMKK Ha NaHenu NHCTPYMEHTOB.

CuuTbiBaHMe BCcex napameTpoB M3 npubopa MOXET 3aHATb AnuTenbHoe Bpems. B
npoLecce CYNTbIBaHUSA Ha hOHE rMaBHOro OKHa NporpamMMbl NOABUTCA UHPOPMALMOHHOE OKHO
CO CTaTUCTUYECKUMU CBeAeHUsMU O xode npouecca. Ero 3akpbiTve o3HayaeT, 4To npouecc
CYNTbIBaAHMA NapaMeTpoB U3 NamaTn npubopa okoHYeH. B nepeBe napameTpoB oTobpasaTcs
CYMTaHHbIE 3HAYEHUS.

Pexxum asmomMamu4ecKko20 YmeHus -

Nno3BonseT aBTOMATUYECKNM CUYMTaATb 3HAYEeHMs MapamMeTpoB, CoAepXKaluxcs B
OTKpbIBAEMOWM nNanke. Takoe CYMTbIBAaHME MNPOMCXOAUT ObICTpee, YEM CUMTbIBAHME BCEX
napameTpoB 13 npmbopa.

CunTbiBaHME napamMeTpoB B 3TOM peXMME BO3MOXHO, €CnM A0 3TOro 3Ha4eHus
napamMeTpoB, COAepXalMxcs B OTKpblBAeMOM Nanke, CyYuTaHbl He Obuim (T.e. B none
«3HayeHne» BbIno ykasaHo «HeT gaHHbIX»).

BkritoveHne pexuma aBTOMaTMYECKOro YTEHUS OCYLLECTBNAETCA YCTaHOBKOW (priara B
MEHI0 Pexxnmbl nporpaMmmbl B rnone Pexnm aBToMaTU4eCKoro YTeHus:.

MpumeyvaHue - lNpu paboTte 6e3 nogknoveHHoro npubopa Pexum aBTOMaTUYecKoro YTeHus
peKkoMeHayeTCst OTKIIUNTb. nn oH oTKNtouMTCs cam nocne 5 6e3ycneLuHbiX NONbITOK YTEHWUS.

CyumbieaHue napamMempoe MosibKO meKkyuw,el narku -
OCYLLIECTBMNSAETCHA BblAENEHMEM KOHKPETHOW TeKyllen nankv (MU3MeHeHueMm rMOACBETKN)
nyTeM YCTaHOBKM Ha HeW Kypcopa M BbIOOPOM B 3TOM MOSIOXEHWUM KoMaHabl CuuTtaTb BCe

napameTpbl BblAErNeHHOW nanku u3 meHio [Mpubop MM MCNoNb30BaHUEM KHOMKM ¢ Ha
NaHenn MHCTPYMEHTOB. VN HakaTMem npaBoW KHOMKW MaHWUMynaTopa «Mbillby» Ha HY)XHON
nanke n BbIbope COOTBETCTBYIOLLENO NMyHKTa MEHHO.
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MpumeyaHue - Vicnonb3oBaHWe 3TOrO pexmma MOXET OblTb OOYCrOBMEHO CreayloLmnmMm
npudnHamu. B npouecce pabotbl, Hanpumep, Npu aBToHacTpounke MNMO-perynatopa, npmubop
MOXeT U3MEHUTb 3Ha4yeHUs OTAerbHbIX CBOMX napameTpoB. OHM MOryT He coBnagaTb CO
3HayeHusaMn, Haxogawmmmcsa B KoHdwurypatope M cumTaHHbiMM paHee. [loaTomy MoXeT
BO3HMKHYTb HEOOXOAMMOCTb 0OHOBUTHL MHPOpMaUno 0 napameTpax B nanke KoHdurypartop.
Mpn aTOM pexnm aBTOMATMYECKOro YTEHUS HE MO3BOSMSIET BLINOMHUTL 3Ty Onepauuio, T. K.
3HayeHus napameTpoB B KoHdurypatope yxe ecTb.

11.7.6 PepgaktnpoBaHue 3Ha4eHUn napamMeTpoB
MocnepoBaTenbHOCTL AEUCTBUA MOSb3oBaTeENS U NoOrnka AencTBUA NporpamMmmbl Mpu
pefakTMpoBaHUM 3HA4YEeHU NapamMeTpoB crieayoLme:

e YyCTaHOBKa Kypcopa MaHuUMNynatopa «Mbillka» B none «3HaveHue» napameTpa,
3Ha4YeHne KOTOPOro npeanonaraeTcs peaakTMpoBaTh;

® repexon B peXUM pedakTUpOBaHUA 3HAYEHUs] ABYKPaTHbIM HaXaTuem fieBOW KnaBuLLK
MaHUMNynaTopa «MblLIKa»;

e [MporpamMma BblOensieT 3HayeHne napamMmeTpa, U3MeEHseT UBEeT ero noACBEeTKU W
npeaocTaBnsieT BO3MOXHOCTU MO €ro peaakTUpPOBaHMUIO;

e ronb3oBaTenb 3adaeT 3HadYeHWe C KnaBuaTtypbl (4N YUCMOBOro napameTtpa) wunuv
BblOMpaeT ero HoBOE 3Ha4YeHMe N3 pPacKpbIBAOLLErocd Crnvcka W 3aBepluaeT BBOA
Ha)kaTmem knasuwmn Enter.

MpumeuyaHne - Ecnu 3HayeHne He MomellaeTcs MO LUMPUHE KOMOHKW, €€ MOXXHO
pacLIMpUTbL A0 HYXXHOro pa3mepa. To AOCTUraeTcs crneayolmm obpasom:

B BEPXHEN YaCTU 3KpaHa Kypcop yCTaHaBNMBaETCs Ha rpaHuLy ABYX CTON6OLOB B CTPOKe
C 3aronioBKamu, HaxogUTCs MOSIOXEHMEe yKasaTend, npu KOTopom oTobpasuTtca
ABYyHanpaBrieHHas CTpesika, W, Npu yOepXuBaemMoW HaxaTon JIeBOW  KHOIMKMU
MaHUNynsaTopa «MbllKa», nepeaBuraeTcs rpaHmua ctonbua Bneso nnu Bnpaeo.

M3meHeHHble 3HayeHus oTobpaXkaloTCcA 3ereHbiIM LBETOM W COXPaHSAKTCA TOMbKO B
namaTn nporpammbl. [pu coxpaHeHun KoHdurypaumm B dpanne nporpamma 3arnoMHUT, Kakue
napamMmeTpbl ObinNM 3anucaHbl, Kakne — HeT, Kakne — owunbouyHbl. B ganbHenwem no Bone
nosib3oBaTensi U3SMEeHEeHUs1 MOryT ObITb 3anucaHbl B Npubop unm coxpaHeHol B channe.

11.7.7 PepaktnpoBaHue rpadmka KoppeKkumm ycTtaBKku

PenaktupoBaHve v 3agaHuve rpaduka KOppekuMn YCTaBKU BO3MOXHO TPy MOMOLLN
cneumanbHOro OKHa peaakTupoBaHusa rpadmka (cm. puc 11.8). B gepeBe napameTpos
BO3MOXEH TOJSIbKO NPOCMOTP 3HAYEHUN.

PenaktupoBaHue rpaduka KOppekuMM yCTaBKM HaMHOro ygobHee npousBoanTb Npw
NOMOLLM CneumanbHOro OkHa pefaktupoBaHus rpadumka (cm. pucyHok 11.8). [Ansa BbidoBa aT0ro
OKHa norib3oBaTerb A0SMPKEH BOCMNOSb30BaTbCA KOMaHaon MmeHto Mpnbop -> Mpadmkn ycTaBku -
> ['pacoumk Ne...
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Npadmk KOppeKLHM yCTaBkm N21 5]

Cpapune N2 Bxoa rpadmka:
!He FIOAKARHEH __VJ
50.00 Yucno Y3Noss: ToWeK rpadiica: ﬂ'O
[e = CTﬁy‘ﬂ Hbl )e( no Yﬂ A
Yanoete To4KH rpadmca; cTon U'O B u
Ne b3 LY (>
1 -45.000 23.000
2 -40.000 23,000
,....--/ 3 0000 50000
p ] 4 0.000 50.00 L~
M3obpaxeHne : 5'.0-0-0 360 HenocTynHsie nons
rpaduka KoppexLmm H/n HA et el
L
2300}----
95000 5000 I oK I OTmena |

PucyHok 11.8 — PepaktupoBaHue rpacmka KoppeKkumm yctaBKku € UICNONIb30BaHMEM OKHa
peaakTupoBaHusA rpadmka

B oTkpbiBLIEMCS OKHE Heobxoammo BbiOpaTb MCTOYMHUK AaHHbIX Ons Bxoda rpaduka:
nmbo 3HaveHue cooTBeTCTBylOWeEro Bblumcnutensa, nubo Bpemsa wara. 3atem 3agaeTtca
KONMYEeCTBO Y3MoBbIX Toyek rpaduvka. [anee B kaxgom AOCTyrnHOM none crtonbuoB X n Y
3a4alTCA 3HAYEHMS BXOLHbIX BEMMYMH U KOPPEKTUPYHOLMX 3HAYEHUN Yy3MnoBbiX Toyek. [pu
pefakTMpOBaHMM KOOpAMHAT Y3rOBbIX TOYEK MONb30BaTeNlb MOXET BUAETb M3obpaxeHue
rpacmka B neBon 4actu okHa. o ocn abcumce 6yaeTt OTNOXEHO 3HaYeHNe BXOLHON BESTUYMHDI
rpaduka, No OCU opamMHaT — KoppekTupytolee 3HayeHne. CoxpaHeHue (3anucb) napameTpoB
rpaduka ocyllecTsngeTcs Haxatmem knasuwmn «OKy.

Mpn 3agaHun rpadumka KOPPEKUMM YCTaBKM Yepes crneunannanpoBaHHOE OKHO BBOAA
TOYKM MOXHO BBOAUTbL B MPOU3BONBHOM MoOpsake, a He obsa3aTenbHO MO BO3pacTaHuto
abcuunccebl.

11.7.8 NMpocmoTp cnpaBku No napameTpy

CnpaBka MoOXeT ObITb Bbl3BaHa Nonb3oBaTenemM HaxaTtnem knasuwm F1 Ha knaBmatype
MK. Takke crnpaBka aBTOMaTUYeCKM NOSBNSAETCS NPU BBOAE 3HAYEHUS napamMmeTpa yepes 2-3
cek nocne Hayana sBeoga. CnpaBka COLEPXUT HaMMEHOBaHME napameTpa, ero CUMMBOJSIbHOE
obo3HayeHne N KOMMEHTapuih, MNOSCHAWMN YHKUMOHaNbHoe HasHadeHue. [pu 3agaHum
YMCNEHHOro NapamMeTpa crnpaBka CO4EPXKUT ananasoH BO3MOXHbIX 3HAYEHUN.

11.7.9 UHmumanusauymsa npubopa

Mepen 3anuncbid HOBOM KOHpurypaumm B npubop TpebyeTcs NpomM3BECTM €ro
nHnynanuaauuio. MHmumanmsaums npmubopa KOPPEKTHO CTUpaeT CTapyk KOHurypauuwo u
Nno3BosisieT 3anucatb B Hero HoByk. [lpn nonbITKe 3anmMcaTb HOBYH KoHdwurypauuio 6e3
yaaneHns CTapon MOXeT BO3HMKHYTb KOHQIMKT 3Ha4yeHur napameTpoB U npubop
3abnokupyeT 3anncb YacTu HOBbIX NapameTpoB.

OYHKUMA MHMLManM3auun OOCTynHa TONbKO Npu 3arpy3ke KoHdurypaTtopa Ha MnomnHoM
ypoBHe goctyna (cm. n. 11.5).

Ana vHMumanmnsaumm npubopa nonb3oBaTenb Bbi3blBAaET KOMaHAy WVHuumnanuanposaTtb

npubop n3 meHto Cepeuc. Takke UHULMANN3aLUS BbINOMHAETCA NPU HaXaTUN KHOMKK o Ha
naHenn MHCTPYMEHTOB.
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11.7.10 3anucb 3Ha4YeHM NapaMmeTpPoOB B Npudop

Mpun onepauum «3anncb» NPOUCXOOAUT NepenncbiBaHME 3HAYEHUI NapaMeTpPoB U3 OKHA
KoHdpurypatopa B npubop.

lMonb3oBaTenb MOXeT 3anucaTb B NpubOp Bce napameTpbl, TONbKO M3MEHEHHbIE Un
n3bumpartenbHO OTMeYeHHbIe Ana 3anucn. Kpome Toro, Nnonb3oBaTeNb MOXET BKIOUYUTL PEXUM
HemMearieHHon 3anucu.

3anucbk ecex napamempoe e npubop -

AaHHbIN  pexuM BblbMpaeTca nonb3oBaTeneM npu  HeobXxoAMMOCTU  CMEHbI
Moandukaumm npubopa unM 3anMcu B HEro HecTaHO4apTHOM KOHdurypaumm, co3gaHHOM
KOMMNaHWEen-npon3BoanTernem.

3anncb BCcex MnapameTpoB MNPOU3BOAUTCA KOMaHOoW 3anucatb BCe napamMeTpbl B

npudop (Alt+W) meHwo [Mpnbop wnm KHOMKOWM * Ha naHenn WHCTpymeHTOoB. Ha doHe
rMaBHOIO OKHA NOSIBUTCS MHMOPMALMOHHOE OKHO CO CTaTUCTUYECKMMU CBEAEHUSIMU O Xode
npouecca. Ero 3akpbiTue o3HayaeT, 4TO MpOLEcC 3anucu napaMeTpoB B NamMsiTb npubopa
OKOHYEH.

3anucb mosibko ompedakmupoeaHHbIX NapaMempos -

Takon cnocob 3anucu Mo3BonsieT 3anucatb TONbKO OTPedakTUPOBaHHbLIE MapaMeTpbl,
Aaxke ecrnv OHU HaXoOSATCS B pasHbIX nankax.

3anucb TONMbKO OTPeAaKTUPOBAaHHbLIX NapamMeTpPoOB MPOU3BOAMTCA KOMaHOon 3anucaTtb

*

TONbKO u3MeHeHHble (Alt+U) n3a mento Mpubop mnm KHOMKOWM
naHenm MHCTPYMEHTOB.

(cTpenka — 3eneHasi) Ha

Mpumeyanme - OTpenakTUpPOBaHHbIE 3HAYEHUS MapameTpoB OTOobOpaxakTca LWPUPTOM
3eneHoro ugeta. locne 3anucm B Npubop 3HaAYEHUn BCEX OTPEAaKTUPOBAHHbLIX NMapameTpoB
uBeT WpudTa MEHAETCH Ha YEPHbIN.

3anucb napamempoe MoJibKO meKyu,eu narnku -

Takas 3anuMcb npoucxoamuT ObiCTpee, 4YeM 3anucb Bcex napameTpoB. [lonb3oBaTenb
MOXEeT NPOU3BECTN 3anMCb NAapaMeTPOB TOSIbKO KOHKPETHOW TEKYLLLEeN Nanku.

[na ocywecTtBneHns 3anucu napamMeTpoB TOMbKO TEeKylleh nanku nosnb3oBaTerb
BblAenseT ee, yCTAHOBMB Ha HeW Kypcop, M BblbupaeT komangy 3anucaTb BCe napameTpbl

BblaeneHHon nankum (Alt+Ctrl+W) na menio Mpnbop mnn HaxmmaeT KHOMKY ﬁ Ha naHenu
NHCTPYMEHTOB.

3anucb monbKo ompedakmupo8aHHbIX NapaMempoe meKyuiel narnku -

AaHHbIA pexuM BblbupaeTcsa nonb3oBaTenemM npu HeobxoAMMOCTM 3annUCh KOHKPETHBIX
N3MEHEHHbIX NapamMeTpoB.

[na ocylwecTsrneHnsa 3anncu ToNbKo OTPeaaKTUPOBAaHHbIX NapaMeTpoB TEKyLUEen narnku
nonb3oBaTenb BbiOENseT ee, yCTaHOBMB Ha HeW Kypcop, W BblbupaeT komaHgy 3anucaTb
TONbKO U3MeHeHHble napameTpbl nanku (Alt+Ctrl+U) 13 meHio Mprbop unu HaxnmaeT KHOMKY

*

Ha naHeJsln UHCTPYMEHTOB.
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Pexum HemeOneHHOU 3anucu -

B AaHHOM pexume KoHdurypatop 3anucbiBaeT 3HadYeHWe napameTpa B npubop cpasy
nocne ero U3MeHeHus.

BkrtovyeHne pexunma HemeaneHHoOW 3anncu OCyLLeCTBRSeTCs YCTaHOBKOW donara B
MEHI0 Pexxnmbl nporpaMmmbl B none Pexnm HemeaneHHOW 3anncu.

NMpumeuvaHune - lNpu pabote 6e3 noaknyeHHoro npudopa Pexnm HemeaneHHowm 3anuciu
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 3Ha4YEeHNI onepaTUBHbIX NapaMeTpoB

[ns npocmMoTpa 3Ha4yeHun onepaTMBHbBIX NapaMeTpoB MNONb30BaTENb OTKPbIBAET narky
OMNPOC OIEPATUBHbLIX TMAPAMETPOB u ycrtaHaBnuBaeT drarm B MONAX OKOSMO Tex
napamMmeTpoB, MO KOTOPbIM MpegnonaraeTcsa nonydatb MHGopmauuio (cm. pucyHok 11.9).
3apaeTcda nepuod onpoca napameTpoB B MunnucekyHaax. Nepuog onpoca no ymon4aHuio
coctaenset 1000 mc. MNMepuoa onpoca orpaHUYEH CHU3Y MPOMYCKHOW CMOCOBHOCTLIO KaHana
«lMpnbop-komnbtoTep». HWXKHAS rpaHMua HEMNocTosHHAa W 3aBUCUMT  OT  KONU4YecTBa
onpallnBaeMbix NapameTpoB, CKOPOCTM obmeHa n T.4.

A Kondmryparop TPM151: cpeAHWA ypoBeHb AocTyna : Moaudukauua N 1e 338 o ] |

®aiin  [Opubop Pewwrbl nporpamMel  CepeMc  CnpaBKa

[DEEAANSS[eNSt v]ojm e

OnucaHue A ! MNapameTp I 3HaqeHue iA |3 | Owwbrm obmeHa 1 Heco... |
(=} ,@ KoHdmrypauma TPM1S1 (MMa He 3a4aH0)
@ MNapaMeTpel npubopa
= @ Onpoc ONEPaTHEHBIX NapaMeTpos
Wrma napameTpa Mepuwog 3HaueHue Owubkv BBOAa-BbIBOAA

v ﬁ WmMa dhalina AnA COXPaHEHHA NPOTOKONA Movember09.log
i |7 AKTHBHAA NpoOrpaMMa
: [_ AKTHEHBIN War 1000
: |_ Coctoanmre ob6bexTa 1000
i -[_ W3mMepurTens N21 1000
S WismeprTens NOZ 1000
i [_ BbixoAHON curHan Nel 1000
[T BeixoaHol cHrHan Ne2 1000
i |" Tekywaa ycraska N21 1000
; l_ Texkywaa ycraska No2 1000
) NapameTpel koMnbtoTepa

For Help, press F1 [ momilE ]
PucyHok 11.9 — Peructpauus onepatuBHbIX napameTpoB B KoHcurypatope

B cnyuyae, ecnu BO3HMKHET owwnbka cuuMTbiBaHWS napameTpa, B Tabnuue Oyget
BblBeJeHa ee npu4ymHa, Npu 9ToM cam napamMmeTp oTMeyaeTCs KpacHbIM LWPUETOM.
N3mepsiemble NnpnbopoM 3HAYEHNS BLIBOAATCA Ha MOHUTOP B Npeobpa3oBaHHOM BUAE:
e [Ons TepmonpeobpasoBaTtenen u TepMmonap BbIBOAUTCA TemnepaTtypa, U3mMepeHHas B
rpagycax no Lensbcuio;
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e [N aKTUBHbIX AATYMKOB 3HAYEHUS MEPECUYMTHLIBAOTCS B COOTBETCTBMM C €4UHULaMU
AnanasoHa namepeHus (cMm. napametpsbl Ain.H n Ain.L).
B npouecce usmepeHus npnbop KOHTponupyeT paboTocnoCoBbHOCTb OAaTYMKOB U, B
crny4ae BO3HUKHOBEHMS aBapuu, B norne 3HavyeHne BbIBOAUT NPUYMHY HEUCMPABHOCTMW.
3Ha4yeHne BbIXO4HOM MOLHOCTUN Perynaropa BbIBOAUTCS B NPOLIEHTaX.

11.8.2 CoxpaHeHuMe 3Ha4eHNN onepaTUBHbIX NapameTpoB B ¢hann

[na coxpaHeHust B hann cunTaHHbIX C Npubopa 3Ha4YeHun onepaTMBHbLIX NapaMeTpoB
nonb3oBaTterb yCTaHaBnNueaeT nar nepen crpokon Mma garvna gnsa coxpaHeHna npoTokona
(cm. pucyHok 11.9). CoxpaHeHue B dpann Ha4YHETCA HEME IEHHO.

[MpoTokONn coxpaHsaeTcsa B TEKCTOBbIM (hansi ¢ pacwuupeHnem .log, KOTOpbiA B
AanbHenweM MoXeT ObITb 3arpyxeH B nobyto anekTpoHHyo Tabnuuy. [ng 3arpysku cdanna B
Microsoft Excel nonb3oBatenb MOXeET BOCMNOMb30BaTbCsA KOMaHOOW OKCMOpT MpoTokona
namepeHun B Excel menio Cepsuc.

Mo ymonyaHunio nporpamMmma npeararaet uma anna ans coxXxpaHeHud, cocTosiuiee u3
Tekyllero mecsua n gatbl. Ima danna ykasaHo B none «3HadeHuex». [Nonb3oBatesnib MOXeT
nepenmMeHoBaTb pann. [ns 3TOro Kypcop yCTaHaBnuMBaeTCs Ha MMeHu (pawuna, rnocrne 4ero
nonb3oBaTesib pefaktupyet ums gaunna (nocnefosBaTenbHOCTb AENCTBUMIM Monb3oBaTens u
peakuum nporpammbl — cm. n. 11.7.6).

dann cosgaetca B TOM e Narnke, rge ycrtaHoBneHa nporpamma  «KoHdurypaTtop
TPM151».

11.9 MNporpamma «BbICTPbIN CTapT»

Mporpamma «bbicTpbin ctapt TPM151» npegHasHayeHa 0N yNpoLeHUs nepBow
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 paboTe C NOAKMHYEHHbIM K
komnbtoTepy npubopom TPM151. KoHdurypmpoBaHue gns akcnnyatauuMuM nNOCTYNMBLUErO C
npegnpusatus-narotosutenss npubopa TPM151 nog nwbyio u3 11-tm mogmdpmkauun (no
BbIOOpY Nonb3oBaTens) npegycMatpmMBaeT UCNOMb30BaHME AN 3TOro CBOEN MHAMBUAYaNbHO
peann3oBaHHOW AN Kaxaon mogudmkaumm npubopa nporpammbl EasyGo. MakcumanbHas
MHOPMATUBHOCTL Mporpammbl EasyGo B codeTaHuMM C NPOCTOTOM WU AOCTYMHOCTbIO Ons
NoAroTOBMEHHOrO MONb30BaTENS MNO3BOSMIAT MWHUMU3NPOBATL BPEMEHHblE 3aTpaTbl Ha
KOHurypmpoBaHue npmbopa.

BHumaHue! He pekomeHayeTcss ucnonb3oBatb nporpammy «bbicTpbin ctapt TPM151» B
cnefyowmx criyvyasx:

e npwu nporpammunpoBaHumn npmbopa TPM151, koHdUrypauma KOTOporo yxe Gbinia Ao aToro
nameHeHa. B aTOoM cnyyae pormkHa wucnonb3oBaTbCca nporpamma  «KoHdurypatop
TPM151»;

e Mpu nporpammupoBaHun npubopos Apyrmx moaumdukaumm TPM151. Kak yxe 6bino
OTMEYeHO, B HacTosileM pasferne, Ans Kaxgon moandukauum TPM151 cywecTtsyeT cBos
nporpamma bbicTporo crtapta. Jltobas nu3 Hux MoxeT ObiTb 6ecnnaTHO ckadaHa C canTa
komnaHum OBEH www.owen.ru.

119



12 MporpammupoBaHue C NOMOLLLI KHOMOK Ha NULEBOWU NaHesnwu
npubopa

Pasgen onucbiBaloT  NpegocTtaBnsieMble  MNOMb30BaTEN0  BO3MOXHOCTM MO
NPOrpaMmMmMpOBaHMIO C NMOMOLLIbKO KHOMOK Ha NMUEBON NaHenu npubopa.

Peanusauma npubopa TPM151 npepoctaBnsieTr nonb3oBaTento  yaobHble
BO3MOXHOCTWN B 4YaCT/ NPOrpaMMmMpOBaHUs C MOMOLLbIO KHOMOK Ha NuLUEBOW NaHenu npubopa.

12.1 CooTBeTCTBME CMMBOJIOB Ha UU(PPOBOM uUHAUKaTOope OyKBam NaTUHCKOro
andasuTta

CooTBeTCTBME HAYepTaHUA CMMBOJIOB Ha LMAPOBOM MHAMKATOpe GykBam NTAaTUHCKOMO
andasuTa npueBeaeHo B Tabnumue 12.1.

Tabnmua 12.1 - CooTBeTCTBME HayepTaHMA CUMBOJIOB Ha uudchpoBom
uHaukKaTtope 6ykBam naTtuHckoro andaBurta
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12.2 O6wme NpUHUUNbI NPOrpaMMMUpPOBaHUA
O6wan cxema 3agaHua NnapameTpoB NpuBeaeHa Ha pUCyHokK 12.1.

(Paﬁo'-mﬁ pemum)

I 3

' &« _+} EEDA BRXO0R

=

lMaeHoe meHio (BbIGop MATKWA)

3

BROA garoq | HAXATE M Y/l2PXHBATE
He MeHee B
r

BbiGop Homepa AnemMeHTa

ONndg AnemMeHTOB
1...

A=
L]
L]

L]

: (Kanana, Waraunr.4.)
F 3
BE00 BhIg BBOO Bin0g BEOQ BLINOR
v |Q| v MapameTpbl
O6wwme - MapameTpsl NAMKHA
> | napameTtpsi ana dnemedTta 1

MapameTpsl
ana AnemeHta N

|

=

PucyHok 12.1 - O6wan cxema 3apgaHusa napameTpoB

12.2.1 OcHoOBHble npaBuna npu pabore B 'MaBHOM MeHHO M npu Bbibope
AnemMeHTa
Mpn nporpaMmMmpoBaHMM C MOMOLLLI KHOMOK Ha nvueBon naHenu npubopa
NPUMEHSAIOTCA cnefyolmMe OCHOBHbIe npasuna npu pabote B MNaBHOM MeH0 1 nNpw Bbibope
OnemeHTa.

Bbibop B NtoOGOM MEHIO OCYLLLECTBSETCA KHOMKaMm
it
CTOPOHY (™).

A

n

v

(umknuyeckm B ntoBYyLO

lNpn aTom muraet ToT LI, Ha KOTOPOM n3MeHsieTCca MHpopMaums.

oo

(Kanana, Mporpammsbl, Bxoga n 1.4.).

CoBeplueHue BbIObopa Bceraa 3akaH4YMBaeTCsa HakaTUeM KHOMKU
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. . [Bbixog
e [lepexoq Ha npegbioywnMin ypoBeHb Bcerga OCYyLEeCTBAAEeTCS  KHOMKOW I:
VcknioveHne coctaBndeT 3aaHne napaMmeTpoB rpaduKoB.

12.2.2 Bxopg B pexum lNMporpammupoBaHus. NnaBHOe MeHIO
OnuceiBaeTcs nocnegoBaTenbHOCTb AEWUCTBUM MONb30OBATENS MPU BXOOE B PEXUM
MporpammupoBaHnsa n peakuusi npubopa.

«
Bxon B pexum [MporpaMmmupoBaHusi OCyLLECTBASIETCA KOMOMHaLMEN KHOMOK +

BBOJ

lMonb3oBaTens nonaget B [MaBHOe MeHIO NapaMeTposB (pUCYHOK 12.2).
Ha LIM1 oToBpaxatoTcs MMeHa nanok, B KOTOPbIE CrpynnMpoBaHbl NapameTpsbl.

A, ¥
lNonb3oBaTtenb BbI6VIpaeT KHOMKaMun n HY>XHYIKO nanky U HaXuMmaeT KHOMKY

BBOJ

( PaGoynit pexum )
F 3

el + [o00]

il
-

MNapameTpei Mporpamm
TeXHonora

LM 1: s MATKWA |
(Muraet)

N ETpLI ABTOHACTPOIMKK
MWN-perynaTopa

3ajiaHue napameTpos
rpacpukos

BNOKHDOBKM W NepeKmioyeH1e
PEXMMOB

lMapameTpel Bxogoe

FMABHOE

MEHIO CeTeBwle HacTpaiikn npubopa

Peakuus npuiopa Ha oTKIO-
YeHKe HANPIKEHUA NHTaHUA

(cHoBHLIE HACTPOIMKK
KOHGMry paLmm

lNapameTpei B3
CmyxebHue napameTpl

3HaK KOHLA Crivcka

a D r= (] m Lr o 1 =
LA D pul = m = ] |
m ] 9 M pu| u] ;;, a

m a ] h LM ry a rr

PucyHok 12.2 - maBHOe MeHI0 napameTpoB
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BBOJ

OenCTBMMA nonb3oBaTensa npu BXoAe B

12.2.3 Bbi6op AnemeHTa (KaHana, NMporpammsl,

LWara, BxopgaunrT. A.)

[MapameTpbl HEKOTOPbLIX NamnoK CrpynnupoBaHbl No 3nemeHTam (KaHanam, Bxogawm,
Mporpammam/lLaram n T1.4.), NpM 3TOM YacTb nNapameTpoB saBnsdetTca obuier ana Bcex
OnemeHToB (CM. pUcyHok 12.1).
Ha L1 npu Bbibope oTobpaxaetca obo3HavyeHne anemeHTa («CH» unmn «CHAN» —
Kanan, «<PROG» — Nporpamma, «OB» — O6bekT n 7. a.), Ha U2 — Homep dnemeHTa.

ANl N

lNonb3oBaTtenb BbI6VIpaeT KHOMKaMu N n v HOMEP OnemMeHTa 1 HaxXxnmaeTt KHOMKY

12.2.4 Bxopa B nanky ¢ napametpamu. UHAMKauma npy 3agaHvm napameTpa

OnuncbiBaeTcss nocnenoBaTenibHOCTb I..I,M1

]
I

 r | < Wmsa napametpa (Muraer)

nanky ¢ napameTpamu 1 peakums npubopa. LN2 {6 | < 3HayeHue napameTpa

oToGpaxaeTca WHdopmauMs O NepBoM L4 p
napamertpe.

Npu 3adaHWM napamMeTpoB (Ha npumepe

Mpu Bxode B nmanky Ha uHaukatope ||U3 | H 4

!

«—— Pepaktupyemas narnka
«——— JNEeMEeHT nanku

lMokasaHna UMPPOBLIX MHOANKATOPOB PucyHok 12.3 — lNoka3aHus umdpoBbIX

napametpa ADR) npuBedeHbl Ha puUCyHKe

12.3.

WHOMKATOPOB NpU 3a4aHUM NapamMeTpoB

BHumaHue! HekoTopble napameTpbl MOryT ObiTb HEAOCTYMHBI MO CReayrLMM NPUYNHAM:
— OHW CKpbITbl aTpubyTamun gocTyna;
— OHW OTHOCSITCS K HENOAKMIOYEHHOMY KaHany, NporpaMMHOMY MOAYIO U T.4.

12.2.5 MNepemelweHne mexay napameTpamm B nanke

MNepemelleHre Mexay napameTpamm (CM. PUCYHOK
N

12.4) ocywecTBngaeTca KHornkamu

( ) (UmKknnyeckn B NOBYIO CTOPOHY).

Mpu aTom muraet nms napameTtpa Ha LUIN1.

— 3HaK KOHLA Cru1cka npu LUMKINYECKOM
nepemeLleHnm.

L__J|_ 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 OnemMeHTOoB
nocnegoBaTeNbHO (umKNUyecku B nobyto
CTOPOHY): obune napameTpbl — NapameTpbl AN
OnemeHTa 1 — napameTpbl 4na dnemMeHTa 2 — ...
— 0bLwwwne napameTpbl.
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BBOA

l MapameTpbl

nanku

i

b
d

S
d

PucyHok 12.4 - lNepemelyeHune
Mexay napameTpamm



12.2 3apaHue 3HaYeHUs1 napameTpa
e [lpn BbIGOpPE oOMpegeneHHoro napameTpa
ONs M3MEHEHWA Monb3oBaTeflb HaXumaeT

BBOJ

KHOMKY :
Mp 9TOM HayHET Muratb 3HaYeHue

napameTpa Ha LN2.
e 3HadveHne 3apaetca (CM. pucyHok 12.5)

Nl N
kHonkamu (2N n ¥

e Ecnn napameTp CUMBOSIbHBIM, TO TMpwU

A N/

naxatun  krornok LN n M anauenus

napameTpa nocrnenoBaTesibHO BbIBOAATCS Ha
un2.

' AN
e Ecnu napameTp 4MCrNOBOM, TO KHOMKa

4
yBenn4mBaeT, a KHOMKa YMEHbLUaeT

3HauyeHve napameTpa.

——
N,
~|-
-~

[

-~
=
D

\ 4

N3meHnTe
3Ha4YeHue
KHOMKaMu

PucyHok 12.5 — Cxema
M3MeHeHus napameTpa

A o ¥
Ecnn HaxaTb KHOMKY nnm W yoepxuBaTb e€e, TO MU3MEHEHME 3HAYEeHMSs!
yCKOpUTCSI.

BBOJ
Mocne Toro, Kak 3Ha4YeHWe 3adaHo, Nofb3oBaTeNb AOMKEH HAXaTb KHOMKY (ons

BbIxoga 6e3 3anncu HOBOro 3HAaYEHMSI AOIDKEH HaXaTb KHOMKY

CHoBa Ha4HeT muratb M4 napameTpa Ha L1,

12.2.7 CoBuUr oecATUYMHOM TOUKMU

BLIXOJ]

~—"

A
ﬂpm M3MEHEHNN 3HaAYEHUA NapamMeTpa KHOMKamu

4
n OJeCATNYHaa TOYKa He

MEeHAET CBOEero noJsyioXXeHnd, 4To orpaHnymMBaeT MakCnMmaribHoe 3Ha4YeHne napameTpa.

v

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» — ...

MakcumarbHoe 3Ha4YeHne, KOTOPOoe MOXHO YCTaHOBUTb Ha LIN2, — «9.999».
[nga BBoga 6onbLuero ymcna Heo6xoaMMO CABUHYTb AECATUYHYIO TOYKY.

[ns cosuea OecssmuyYHOU MOYKU:

[lo Hayana pegakTMpoBaHus 3HaveHua (T. e. korga Ha L1 muraeT mma napameTtpa)

nonb3oBaTesib AOJKEeH HaXaTb U yaepXXunBaTb KHOMKY

BBOJ

. 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 [loxpaBlUMCb MOMEHTA, Korga OecATUYHasa Touka YCTaHOBUTCA B HYXHOE MOJ1oXXeHne,

BBOJ
nonb3oBaTesib AOO0JMKeH  OTNyCTUTb  KHOMKY . Mocne aToro BO3MOXHO

penoakTtnpoBaHMe 3Ha4YeHNA NapaMeTpa.

12.2.8 BnoXeHHble nanku

HeKOTOpre nankm wvmMerT B CBOeM MapameTpsbl nanku
cocTaBe OfHY WKW HECKOSbKO BIIOXEHHbIX
nanok (Hanpumep, nanka «Perynartopbi»). -
BHIXOA apamMmeTpbl
BrnoxeHHas nanka cumBONM3npyeTcH __i_._ Sl
- = L Tl nanku
Ha UWN2 3Hakom L__1 Mpn aTom £=Z23
Ha3BaHWe nankum BbiIBOAUTCA Ha U1 (cwm.
A S
PUCYHOK 12.6). ey
[na Bxoga BO BIOXEHHYK nanky
Baon .
nonb3oBaTesib JOIMKEH HaXaTb KHOMKY .
Bce onepaumm c napametpamu BO
BINOXXEHHOW Nanke BbINOJIHATCA TakK Xe, Kak

1 B OCHOBHOW Nanke. s B |

PucyHok 12.6 — Cxema paboTtbl ¢
BNOXX€HHOW nankomn

12.3 CxemMbl 3agaHnsA napamMeTpoB

MoppobHble cxembl 3agaHuA nNapamMeTpoB nNpuBeAEHbl Ha pUCYHOK 12.7...12.31.
lMocnepnoBaTenbHOCTb  NpeacTaBfieHUs  CXeM  COOTBEeTCTBYeT  MOpsaKy — 3ajaHus
nonb3oBaTenieM napamMeTpoB Mpu  KOHUrypmpoBaHum npubopa C MNPOXOXKOEHNEM
nooyepenHoO Bcex Narnok [MaBHOro MEeHI, Npuyem nepexop K cxemam nocnenyroLmnx nanok
OCYyLLEeCTBNAEeTCSa nocre NnofHOoro onMcaHusa Cxem 3ajaHus napamMeTpoB npenblaylen nanku,
BKIMOYaA CXeMbl 3aJaHns napameTpoB BIIOXKEHHbIX NArnoK BCEX CTYMEHEW MepapxXmyeckoro
NOCTPOEHNS.

Mpumeuanune - Ha puc 12.7 npeacraBneHa obuwas cxema 3agaHus napameTpoB npmbopa,
BKIOYatoLLLAA BCHO MEPapXUI0 MHULMMPYEMbIX NONb30BaTeNeM NanoK napameTpos.
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G % i 1
LLGE AnrP Lr blol SYEnS onlo LooP olit.E
Manka LG.St Manka Anr.P Manka Gr Manka bLoC Manka SEnS Manka on.Co Manka LooP Manka oUt.E Manka P.S.
Napametpsl MNapamerpsi MapameTpbi MapameTpol MapameTpbl Peakuus npubopa OcHoBHble 3apauue 3apanue
Mporpamm TexHonora u aBTOHACTPOWKM I'padmka BnokupoBoK U Bxopoe Ha OTKNOYEHHE napaMeTpsl napameTpos CnyxeOHbIX
yCTaBoK NWA-perynsTopa KOPPEKLWM YCTaBKM NepexnioYeHns HaNpAXeHUs KOHGUrypauun BoixogHbix napamMeTpoB
PEXUMOB nUTaHus 3NEMEHTOB
] | ]
Manka SP.Pr Manka P.CLC Manka rEG Manka F.inS Manka PtC.P
MNapameTpbi ycTaBOK Ha Mapametpsl MapameTpsl MapameTpsi MapameTps!
koHKkpeTHoM Lare Buluncnutens PerynsTopa WHcnexTopa Perucrtparopa
Mporpammel
| |
Manka SP.Pr Nanka od.P MNanka LbA.P Manka Pr.tR
Mapametpol Napametphb! MapameTpbl Moporu
YcTaeku ynpaenexus B3 KOHTpONA W noruka
(napametpnt MC) LBA-aBapuu WncnexTopa

Manku
F.PC1...FPC8
Mapametpel BYUM
W BoixogHbix
3NEMEHTOB

Mankw
OU.E1, OU.E2
Napamerpel B3

PucyHok 12.7 — O6wwan cxema 3agaHMA napameTpoB npubopa
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Bxop B nanky TNIABHOE MEHIO |
«[lporpammel TexHonoras

________________________ |
|
06wme BuiGop Homepa LWara -:
napameTpsi |
[ng BCEX oe s i ; !
. Mporpamm ‘—{ i — =~ :
— (t.SCL) |
Macwra6 | , ||  Meopammsl Lt} —  e—— 1.
BPEMEHM:
Hnacn (H.min) =
L = yackl/MuHyTH Mapametpsi Wara No 1
Bwe 7 SE (m.SEC) = NG
= MUHYT/CeKyHABI (St.tY) Tun wara:
3aECh oL (bL) = «0BbiyHbIA Wwars
y W panee Lonn(Conn) = «war ¢ Nepexoaoms
"&E‘iﬁ no  (N0) = «KOHEL NPOrpamMbls
z (nU.Pr) HoMep nporpaMmsl s nepexofa
O6wwe gE
napamerpsi 848
i MporpamMmel % ;1_
5 (r.nPr) l ‘g g (nU.St) Homep wara ana nepexoaa
Gt Paapelerue g
g 3anycka g LG.PS) floruka nepexofa Ha cneayiowmit war:
Pr NpOrpaMmbi: 7 __(SP) = «no axavemio»
! S{B}=33“‘;'CK T P 5 LinE (timE} = «no BpemeHun»
paapetuen Lo And  (And) = «no 3Hasenmio U Bpemenns
I—Imuep /(1)=3anycx ECAE|l  or  (or) = «nosavennio UMW spemerme
Mporpamms 3anpeuen @" [¥] (Sn.PS) Ycnosue npu nepexoze «no aHaveHmios:
B oc| Lt 5P (Lt.SP) = «3Hauenve co Bxopa in.PS
2nf3 SP.PS
rLcp . _ Menbwe SP.PS»
i LE GE.5P (Gt.SP)= «anatexvie co BXoga in.PS
E g EAENME] Gonbuwe SP.PS»
:,', g L AP 5| (in.PS) Homep exopa (1 wim 2). Bennuuna,
a2 g M3MEPEHHaRA Ha 3TOM BXOAE, [A0NXHA AOCTHYL
ge . aHayenns SP.PS ans nepexoga Ha cnepyiowmit LWar.
ég [ARIVMFF] ofF (oFF) =sxon He HasHadeH
SFPF5| (sP.PS) «3nasenues gis nepexopa.
3Hayenns —9999...9999 eg.uam.
$: ml=
g B (t.PS) AnuTencHocTs wara. 3HaveHus
o = 00 4 00MuH...99 4 99 MuH Man
g8 00 My 00 ¢...99 MuH 99 ¢
=
gt &)
e s |
Napametpu | | [+ = « « | (SP.Pr) Bxon & nanky «Mapamerpyi ycrasoks |
YcraBok + Ur--3 |
Ha LWare Ne 1 e =
==
‘!. ] Napametpsl Wara Ne 10
SELYle
b I
.
[(A]|M¥]
A
E :4
K|

PucyHok 12.8 - Cxema 3agaHusa napameTpoB [lporpamm TexHosnora n YctaBok
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PP,

(SP.Pr) Bxop, B nanky

g ™
Mapamertpsi LWara |
(cm. cxemy 3aaHWs NapaMeTpoB

|
I
|
| “ »
: -5 MapameTpe! ycTasok MporpaMm TexHonora)
: -
I —— —— —— —— —
BbIX0A
MapameTtpbl YecTaBok Ha gaHHom Lare
e | 2 BuiGop Homepa Kanana |
|
] (CH) [ H R i
| L [A] i |
] I’ E h&' o e i
| (& ‘—ll Y] ki~ =) |
b i i e i i d
BBOQ BEIXOA
MapameTtpbil YcTaBku
B Kanane Ne 1
(or.-SP)

ke
I
s

—-—
—

A
b

£

|

£y .
v T o
_|E

=]
b

]
c3 ™
[} ‘-“J:
i

SR
[~

)
ca M

d

Hanuuue koppexumum ycTaBok:
3HayeHus

SP.LU = «YcraBka 6e3 koppekuum»

Gr1 = «Ycragka + rpaduk 1»
Gr2 = «YcraBka + rpamk 2»

(LF.LU) CxopocTb
U3MEHEHMS YCTaBKM.
3HaueHus

0.000... 9.999 en.uam./MuH

(P.-SP) Tun ycTaBku:
uAL (VAL) = «3HaueHue»
Po (Po) = «MoUlHOCTb»

(SP.LU) 3Hayenve ycTaBky.
3HaueHus
-9999...9999 eq.nam.

(b.CH.L) HuxHss

A0nycTtiman rpaHnla

YCTaBKM.
3HaueHus
-9999...9999 en.uam.

(b.CH.H) BepxHsis

[onyctumas rpaHuua

YCTaBKM.
3HayeHus
-9999...9999 en.uam.

PucyHok 12.9 - Cxema 3apaHumsa napameTpoB YCTaBOK Ha KOHKPETHOM
Ware MNMporpammbi
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Pabounit pexum

MapameTpel asToHacTpoikw B Kanane Ne 1
{Anr.t) CnyxeGHui napametp

(YO) Ycraeka unm HaYansHOe 3Ha4eHue
BBIXOAHOTD CUrHANa

(YdoP) MakcumMansHo aonyctumoe
OTKNOHEHHE PErYNUPYEMOIA BEHYMHBL

(vSP) JonycTiman CKOPOCTE M3MEHEHHUA YCTABKM,
CnyxebHblin napamerp

(r.EL) Tun WCNONHUTENBHORD MEXAHW3MA:
2.P0S = 2-X NO3NUMOHHBIRA
3.PoS = 3-X NOIMUMOHHIA

(t.vAL) Bpema nonworo xona
3-x noauumontoro MM [c]

(P.toL) OTKnOHEHHME MOLHOCTH
Ha 3-x No3numoHHoM MM [%]

(drS) OTknoHexue BexTopa.
CnyxeGreil napameTp

(dGS) OtenoHexue dassl.
CnyweGHelit napameTp

(dSKo) CpeanexsanpatiiHoe OTKIOHEHHE.
= CnyxeGHelit napameTp

Iz (rSoP) Bektop.
CnyweGHulit napameTp

(GSoP) ®aza.
CnyxebHelit napameTp

L3 (b3) OtHoweHwe nepuoaa konebaHui
K NOCTORHHON WHTErPUPOBAHKA.
50 CnyxeGHbIA napaMeTp

(En) OTHOWEHWE Nepuofos
B PACYETHON MOGENK.
CnyxeGuelit napameTp

(bE) OTHOCHTENBHOE 3aNa3fbiBaHHe MOJENN

PucyHok 12.10 - Cxema 3agaHma napameTpoB ABTOHaCTPOMUKMN
NMUA-perynatopa B KaHane
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( Pabounit pexum )

o [0 [

| e e P T e e e e e T e e e T L P s e S |
Bxop B nanky FnagHoe MeHI
«padpukmn»

PepaktuposaHue rpadmkoe

BuiGop rpaduka
-BuiBop Homepa rpaduka npu

MOMOLL KHOMOK "

\V

Buibop y3ana

- Bbi6Op HOMEPa yana npy NoMoLLy
KHOMOK "
=

- Haxarue xnono iﬂ yaanset

\V

y3en
- Haxarute KHoNoK &g+ -_i;

M3MEHAT rPYNMOoBOIA aTprbyT rpaduka

-

g
E
s

3apanue X rpaduka
- 3apaHue koopauHartsl (x) rpaduka

. Y NOMOLLY KHOMOK "
! - Haxarue kHONOK | & 1t [ssoa| NOCAE
{ W3MeHeHua koopamHatkl (X) nobasnset

yaen

\l/
& -
/|

Moaudukauuna Y
5, _:' é - 3apanue koopauHarsl (Y) rpadmka npu

355 MOMOLLM KHOMOK "

sson] B
]
5

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
(PepakTupyemblil/HepenakTupyembiii) :
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

PucyHok 12.11 - Cxema 3agaHua 1 pegaktupoBaHue rpadpmka KoppeKumum yctaBKu

PepaktnpoBaHue rpamkoB ocyLLEeCTBNSIETCA Crieayrowmm obpasom:
[ns 3apgaHua y3nos rpaduka:

BblOnpaeTcs Homep rpadmka;

BblOMpaeTcss HOMep Y3N0BOW TOYKY;

3agaeTcs koopauHata (X) HoBOro ysna rpadvka;

&« | + |eeon
HaXaTueMm KHOMoK nobasnseTcs ysen B rpaduk;

3apaunTe 3HaveHue Kkoppekumm (Y).

[ns pegakTmpoBaHUs KOPPEKTUPYHOLLMX 3HaYeHun (koopamHata Y):
e BblbupaeTcs Homep rpaduka;
e BblbpaeTca HOMep y3rI0BON TOYKY;

BBOJ .

e B pexunme X rpacduka HaxXnMaeTcsl KHOmMkKa
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e 3ajaeTcs HOBOe 3Ha4yeHue koppekumm (Y).
YpaneHue y3noBou TOYKM rpadouka:
e BblOMpaeTcsa Homep rpaduka;

e BblbpaeTca HOMep y3rI0BON TOYKY;
X + [eson
® HaxaTmeMm KnasuLu LeTon yoanseTca y3en rpadguka.
[ns pegakTnpoBaHus 3Ha4YEHUN BXOAHbBIX BENMYUH rpadmka (koopaumHata X):
e BbIOMpaeTCca HOMEpP y3r0BOM TOYKM;
e yaansieTcsa y3rnoBad TOYKa;

e CO34aeTcd HOBbIN y3en rpadmka ¢ Heob6xoaMMbIMN KOOPANHATAMW.

( Pabouuit pexum )

== PN

___________________

« Haxarb 1 yiepXuBaTh
He MeHee 6 ¢

BnokupoBku
M NepeknioyeHne
peXuMoB

(bL.rU) PyuHoe

ynpasJeHue:
U (0) = paspetueHo
i (1)= sanpetyeHo

|

PucyHok 12.12 - Cxema 3agaH1Aa GNTOKMPOBOK U NepeKnovYeHUs1 pexxmmoB
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I
| TIABHOE
| MEHIO

SRR S

06wue

MapameTpol Bxopa Ne 1

Bxogoe

30ech
W panee
HOMEp
Bxona

(in-t) Tun gaTumka.
3HaueHus — cM. pasnen
«TeXH. XapaKTepucTuKu».
Mpw in-t = oFF gpyruve
napameTpbl He NOSBNSIOTCS

(Cj.-C) AsTomaruy.
KOppeKLus no Temne-
paTtype CBOGOAHbIX
KoHuos TIM:

of F (oFF) = «Bblk.»
on (on) = «BKn.»

[(A]|N¥]

cnfFd
g

(in.Fd) lNocToaxHasa Bpemexn
undpoBOro GunbTpa.
3Hayenmns 0...1800 ¢

¥]

1 (in.FG) MNonoca

L | yudposoro punsTpa.
3Hauenms 0...9999 en.uam.

(itrL) Mepwop onpoca parymka.
3Havenmns 0.3...30 ¢

(in.SH) Cpsur
XapakTepUCTUKK AaTymKa.
3nayenmna —999...9999 en.uam.

M=
nSL

(in.SL) Haknon
XapaKTepUCTUKM 1aTuuKa.
3Hauenms 0.900...1.100

NOABNAITCH TONbKO

NpY KCNONL30BAHUK
dKTUBHLIX AaTYUKOB

(Ain.L) Huxnas rpaHuua
AManasoHa M3MepeHus.
3nayenuna —999...9999 en.uam.

(Ain.H) Bepxnsas rpannua
JIManasoHa M3MepeHus..
3Hauenns —999...9999 en.uam.

MapameTpe Bxoga Ne 2

[A]

-’

PucyHok 12.13 - Cxema 3agaHmsa napameTtpoB Bxogos
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( Pabouuii pexum )

]

Bxop B nanky '
"CeTeBble napameTpbi npubopa” :
Ews e I
e~ == '@ |
_____________________________ o]
| i e e e T e R B I e e e e e E e <L e | P = I
| Bxog B nanky I
: "006wWwwue ceTesble I

napametpbi” : —

06wue ceTeBbie napameTpbl npubopa

(bPS) Cropocte 0bBmeHa.
3Havenus 2.4, 4.8, 9.6, 14.4, 19.2, 28.8, 38.4,
57.6, 115.2 kbur/c

30ech U fanee;
obie
napameTpbl

(LEn) lnuna cnoea AaHHbIX.
3HaueHus 7 unm 8 bur

=Bl
3
E

no  (NO) = OTCYTCTBYET
£EuEn (EVEn) = no YeTHOMY napurety
odd (odd) = no HeveTHOMY naputety

= Shit) K -6ur.
3 ’lﬂ (Shit) Koanuecteo cton-6ur

": ’ﬂ (PrtY) KoHTponb 4eTHOCTM CNOBA AAHHBIX:

|

3Hayenua 1 unm 2

!
|

=3Pl

-

3Hayenus 8 wm 11 6ur

E ’ﬂ (A.LEn) [inuxa cetesoro agpeca.
g

é'f@

3uavenua 1...255 npu A.LEn =8,
1...2047 npu ALEn= 11
(mns Heckonbkux NpuBOPOB 3a4aeTCs ¢ warom 8)

D, ’J (Addr) basosblit anpec npubopa.
o

]
U

3nauenuna 0...50 mc

- 5 E:’ ’u (rS.dL) Bpems 3apepxku oteeta npubopa.
i

-]

(A |M¥]

PucyHok 12.14 - Cxema 3agaHu1A ceTeBbIX NapaMmeTpoB npudopa
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T T T T T T T T T T T T T T e T I
| r MABHOE MEHIO

<« Haxarb W yaepxuBaTb
He MeHee 6 ¢

Peakuus npubopa
Ha nponapaHWe NUTaHWs

(bEHv) Peakuma npubopa

Ha nponagiaHue NuTaHns:

run  (rUn) = Bo3Bpar B TOT Xe peXuM

P {51 (p1.S1)= crapr Mporpammsl 1 Lara 1
SkaP (StoP) = nepexop B coctosHre CTOM
FACL (FAIL) = nepexon B cocTosHWe ABAPU

PucyHok 12.15 - Cxema 3agaHuA peakuuu Ha criy4yanHoe
OTKNIOYEHUE HaNpsXXeHUA NUTaHus

| rNABHOE | 7 F"| Bxop B nanky I
} MEHIO LOO A<OCHOBHbIE NAPaMETPb! KOHPUTYpaLyM - |
________________ e o ——— ———— ——— — — — ——]
HaXatb W yaepxuear
“ e Meueeyﬁnc
e T o e e el e DS L e e e e
v B HOM nana |
| (Prod) 77 biGop Homepa Kanana
| &A] L : I
| P — ITIA ! | —
| 3" 15 =) |
A = o ... [ e S-S il |
O6wwe OcHOBHble napaMeTphl KOHGUrypauuu
napameTpbl | A | _ ans Kanana Ne 1
KOHDUMYPALMKN [——— =1 ]
f(‘;z::g: ] Bxoa B nanky «Buumcnutens {
B [JAHHON KOHUrypauum |
v L H HEe MCNoNb3ayeTcH
% 4 (n.CH) = i |
i Konnuectso = ma e ]
! Kananos.
201 Hensmensiemsiit = e R 1
I napaverp — 1|~ EL | (rEG)Bxon B nanky |
obume 1lr=--4 «[lapameTpel perynupoBaHus |
napameTphi == IS S R b ORI
r oy, | [ S R N S O U A TP e ]
NapameTtpbi : L MCP CocToaHne MHeNekTopa |
perynMpoBaHna g _“' B AAHHON KOH(Urypauum |
B Kanane : ro HE MCNONL3YETCH. |
| Yes = «BKN0YEHO» I
e - USR]
.
(Al||[¥]
[(A]

PucyHok 12.16 - Cxema 3aaHUsAA OCHOBHbIX NapamMeTpoB KOHduUrypaumm
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ol L Tun BuucamTana
LITL-L | ~EPE: nosTopuTens
rEPE 5L e3meweHHas cymma
X 59 ByMCneHne
KBAPATHOD KOPHA
~RE: yvacTHoR
EoP : makcumym
[&] || (] botk: mnumaym
R-CF: cpeppee
apudmeTHYECKDE
rH: BEMWCNEHWE BNAXKHOCTH
oFF: BEMWCIMTERL OTINIONEH

KonmyecTeo aHakos
d 'UE NOCAE 3aNATON

A

B BuymcnnTens exoqos

¥]
e n ‘Q KonuyecTen MCmonsayems
!
J
[¥]

[(A]
"
FR! Becosoi keaduumenT npn
BLMMCNEHAN BIBEWEHHORN
L cymmbl A Bropa 1
h,
[a]]) ]

L
C T Becosoia BHT NpK
LA wmm
- [ihi] cymmul ana Bxoga 2
(nosensetca ecan n.Cnl >1)

PucyHok 12.17 - Cxema 3agaHusa napameTpoB Bbluucnurenen
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BX0A B nanky

Al
db

annn
Lo

(SP.Pr)
Bxop & nanky

Nanka SP.Pr

|
|
“MNapameTpu YcTask” [
|
|

(db) 30Ha HEYYBCTBUTENBHOCTH.
3nayexun 0...9999 en.uam.

NE (rEG.t) Pexum pabotol Perynstopa:

~ECL (rEGL) = WA
LPr (CPr) = payx-
noanumonHslil (ON/OFF)

Al

r&&lﬂ
rEGL
¥

} (rC.Pr) Bxoa B nanky

FLPr

haloeks |

odt?

________________ ]
\[odP | (d.P)Brogerany |
ile--7 TMapameTpu ynpaenesna B |
=

LbA

"NapameTpsl MWA-perynaropa” wan
bogs “MapameTpbl [By:N03MUMOHHOTO
= (ON/OFF) perynatopa”

(od.tP) YT0 nopxnioveHo
K Perynatopy:

ofF  (oFF) = nuvero
= olir.d (oUr.d)= NC

v

I pbi
Ycrasku

Nanka od.P
NapameTpsl

B (LbA) Bn./ebikn. koHTpONR
LieNOCTHOCTH KOHTYPA PEryMPOBAHMS:
on _ (on) = BKNKYEH

oFF (oFF) = euiknioueH

L

B3

npu rEG.t = rEGL

npu rEG.t = CPr

Mapametps NWA-perynatopa

(Pb) Monoca
o

NPONOPUHOHANBHOCTH.
3HAYEHNA
1...9999 en. wam.
[¥]

(ti) MuTerpansHas

EL MOCTOAHHAR.
og[ 3uavenua 0...65535
|:§:N [¥] (td.ti) OrHowenve

AnGEPEHUMANLHOR
K WHTErPanbHOM, NOCTORHHOM,
3navermn 0...0.3

= (i.UPr) Orpasuyenue
.4 P | makcumyma wkTerpana.
3xavenna -100...100 en.uam.

== (i.min) Orpanienne
L. L ] MHHAMYME WHTErpana.
3xavyenna -100...100 en.uzm.

n
(947

¥

—1 (P.nom) HomuHansHas
Prnon MOUIHOCTb.

(0 3uauenns -100...100 en.uam.

Napametpsl JBYXNOIHLMOHHOTO
(ON/OFF) perynatopa
¥

= = o | (HYS.C) Mucrepesuc.
Jnavenma 0...9999 en. wam.

(dL.oF) Bpema sanepxxm
BEIKNIOYEHnA UM,
Jnavenma 0...200 ¢

(dL.on) Bpems 3anepxkm
BKNIO4EHNA M.
Jnavenma 0...200 ¢

(Ht.on) Bpema ynepxatus UM
BO BKMOYEHHOM COCTORHHM.
3navenna 0...200 ¢

(Ht.oF) Bpema yaepxanua MM
B BLIKMIOYEHHOM COCTOAHWM,
3uavetma 0...200 ¢

rr (P.CLd) Koaddmument
MOUIHOCTH “"XOROANAbHMKE" .
ag 3uauenmn 0.01...10

Manka LbA.P
Mapametpsi
KOHTpONS
LBA-asapuu

PucyHok 12._18 - Cxema 3apgaHuAa napamMeTpoB Peryns_nopos
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i

| Mapametpei (SP.Pr) Bxop, B nanky

| Perynstopa "apameTpsl ycTaBoK"
S S
e——————— T e
I

! (StEP) BbiGop COCTOSIHUSA

| BuiGop SEEP 0= ocraHos

I COCTOSIHUSA ! 1 = PABOTA

[ 3 =AY3A

| 8,9 = ABAPYS

I

—— e e o]

3nech
u nanee
HOMep
COCTOAHMS

MapameTpsol YcTaBku

(or.SP) Hanuuwe
K(}g)pexuwm YcTaBku:
SPLL(SP.LU) =
= YcraBka 6e3 koppekuuu
Or {.0rB(Gr1...Gr8) =
= Ycraska + rpaguk 1...
... YcTaBka + rpadumk 8

(LF.LU) Makc. ckopocTb
M3MEHEHUS YCTaBKM.

0 = He orpaHuyeHa

(P.-SP) Tun yctasku:
na (no) = “3HayeHue”
YES (YES) = “MouiHocTs”

(SP.LU) 3HayeHue ycTaBky.
3Hayenus -9999...9999 en.uam.

(b.CH.L) Huxnsa rpaHuua
Avana3oHa 3ajaHus YCTaBKu.
3HayeHus -9999...9999 en.uam.

(b.CH.H) BepxHss rpaHuua
QManasoHa 3afiaHus yCTaBky.
3Hauyennsa -9999...9999 en.uam.

3Havenus 0.000...9999 en.uam./MuH.

PucyHok 12.19 - Cxema 3agaHuMsA napameTpoB YCTaBKU
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T

HaXaTb W yaepXuBaTh
He MeHee 6 ¢

0603H.
M tuna
"Harpesatenb”

[

Mankun

F.PC1, F.PC2
Mapametpbl BYUM
1 BbixoaHbIX
3JIEMEHTOB

|
|
I
|
I
L

MapameTpsbl ynpaBneHus B3
(napameTpsi MC)

(P.rES) MakcumanbHas ckopocTb
M3MEHEHUS BbIXOLHON MOLLHOCTM.
3Hauetus 0.0...100.0 %/mun

(P.UPr) MakcumansHas
BbIXOJHAA MOLLHOCTb.
3Hauenus -100.0...100.0 %

(P.min) MunumanbHas
BbIXOJHAs MOLLHOCTb.
3Hauenus -100.0...100.0 %

(nPC) KonnyectBO NOAKIOYEHHBIX
Kk MC UM Tuna "HarpeBatenb”

(F.PC1, F.PC2%) I
Bxoz B nanky I
"MapameTpsbl BYUM n B3, I
NOAKMIOYEHHbIX K MC" I
Ans kaxaoro MM Tuna I
"Harpesaresb” :

|

* KonnuecTtso nanok pagHo nPC

— — — — — — — — — — — — ]

(nPC) KonnyecTBO NOAKNMIOYEHHDIX
Kk MC UM Tuna "xonoamnbHuK"

(F.PC1, F.PC2*) I
Bxoa B nanky I
"MapameTpul BYUM 1 B3, I
NOAKMOYEHHbIX K MC" I
nq kaxaoro MM tuna I
"XONOAMABHMK" :

|

* KonnyectBo nanok pasHo nPC

—

PucyHok 12.20 - Cxema 3agaH1MA napameTpoB ynpasneHus B9
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FPLC !l (F.PC1)Bxon e nanky I
: Mapamerpsi NC p ey "MapameTpbl BYUM u Boixoasbix anementos” |
3

HaXaTb W YepXKUBATL
-W -HHWI
- He MEHee b C

Mapametpel BYWM u B3
v

Pre (PCP) Huxnuit nopor paboyero
P curnana BYUM.
[HTHH 3Havenus 0...1
A=
5 E = %SE.P Thn MCNONHUTENBHOTO MEXaHK3MA:
ia
[¥]

'Po5 (2.P0oS) = 2-x NO3WUUMOHHBIR
2FPo 3 Pa5(3.P0oS) = 3-X NO3MUMOHHbIi
Al

a5 [ (db.F) 30Ha HEYYBCTBUTENLHOCTH

-T_| nna saneuxe.
f000]  3uavenms 0.05...10 %

YES (YES) = ectb

E r’cj (dLP) Hanuyue natyuka nonoxeHusi 3afBuxKu:
no  (no) = Her

L

2t 3a0BUXKM.
100

3Havenms 0.1...10 ¢
AN
oy Iu (tP.L) MiuHumansHoe Bpems paboTel

¥]
EGE I'ﬂ (t.StP) MuHumansHoe Bpems 0CTaHOBKM

3.PoS

WXKH.
3uavenns 0.1...10 ¢

mn
L L

F PH (tP.H) Monxoe Bpema xopa 3aaenxkm [c]
70
=N

[¥]
(= (tFP) Bpems Boibopa niodra 3ansuxku.
, ’|J 3Havennsn 0.1...10 ¢

A=
1 8 I'ﬂ (LSP) WcxogHoe NonoxeHue 3afBrxki.
¥]

NOABNAKTCA TONLKD Npu SE.P
NosBNsoTCH Tonkko npu dLP = no

con 3raverna 0...100 %

(t.dP) Tun nOgKMOYEHUA JATHUKA NONOXEHUA:
dAE  (dAt) = coBcTeeHHwi Bxoa npubopa
FLEr (FLir) = cetesoai BXxoA

EdFP

YES

(i.dP) Homep Bxoa gat4uka nonoxeHus.
3uavenus 1.8

npu dLP

NOABNAKTCH TONLKO

(oP1) Homep 1-ro nogxniovenHoro k BYUM
BbIX0fHOrO anemenTa.

3Havenus 1, 2.

(KA oFF = oTki0ueH

= = . |
allE | (oU.E1) Bxoa B nanky "Mapametpsl B9 |

|
B 9 L Ans 1-ro nopknioyenHoro B3 i
L =1 1 1

Manku
(oP2) Homep 2-ro NogknoyeHHoro
« BYWUM BeixogHoro anemenTa. 0OU.E1, OU.E2
3navenun 1, 2, Napametps B3

3.PoS

=3
n
gl
I
g
=1
=
o
=

“UE E 1 (0U.E2) Bxon 8 nanky "Mapamerps B3" |
r . 3 Ang 2-ro noaknto4eHHoro B3

NOABNAKTCH TONBKD

npu SE.P

PucyHok 12.21 - Cxema 3apgaHua napametpoB BYUM un BbixogHbIX anemMeHTOB

140



[550q ] [F0F] < Haxarb W yjiepXmBarh

HE | Bxop B nanky |
- "MapameTpbl B3" |

He MeHee b C

Mapametpsl B3

y
L._ F all | (PoU) Tun bixonHoro anemena
[

—— _ _ _

di (dC) = pMcKpeTHbIi
An (An) = aHanorosbii

di
EANNE
(tHP) Nepuop cnepoaHus
EHP LIWM-umnynbcos.
age 3Havenus 0.01...01.21 ¢

ENNE
) (t.L) MuHuManbHasa onntenbHOCTb

LWUM-umnyneca.
4850]  3navenus 0.05...0.5¢

| MapameTpsl
: Perynsatopa

'k HP Bxop, B nanky 1

"lNapameTpbl KoHTpong LBA-aapun™ _}

« HaxaTb W ylepXuBarb

HEe MEHee 0 C

MapameTtpsbl koHTpong LBA-aBapum

AL kLR (d.LBA) MusumanbHo Heobxopumoe
’ U3MEHeHWe perynmpyemoit BeIMYNHGI.
3Hayenund 0...9999 ef. n3m.

[~ (t.LbA) Bpems koHTpong LBA.
3Hayennd 0...10:00 MuH

ELb

raan

PucyHok 12.23 - Cxema 3apgaHua napameTpoB KoHTponsi LBA-aBapuu
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v

| Mapamerps |F.. 15| (F.inS)Brogsnany I
: KaHana F==3 Mapamertpsl MHcnekTopa |
O i e e et e i)
HaXaTb U YepPX1BaTh
He meHee b ¢
— Mapametpsl MHCNEKTOpa
= (HYS.C) CnyxeGHbiit napameTp
¥]
(dL.oF) Bpems 3agepxku npu
Nepexofe C HEHYNEBOTO YPOBHA.
3Hauenuq 0.00...3.20 ¢
(dL.on) Bpema 3agepxku npm
Nepexose C HyNeeoro YposHs.
3navenus 0.00...3.20 ¢
(Ht.on) CnyxeGHblit napametp
(Ht.oF) CnyxebHbiit napameTp
(rEL.A) Homep noaknio4eHHoro
k MHcnekTopy B3.
3Hayenus 1...8
. .. f
 |BL.Er {bl..ﬁl‘;;}!hl Bxoa B nanky "BoKUPOBKH :
> == BaHus MHcnekTopa"
| o o e
AN MF]
e | B T 3
: P~ ~ | (Pr.tr) Bxoa 8 nanky ycnosuit |
@r--3 cpabartbiBaius MHcnekTopa :
e S S S p—
wi 2

abl.L (n.bL.i) BuiBop rpynnel 610kMpoBKu:

p 1 = no nponagaxuio NUTaHua

v

il 2 =nonepexoay Ha cneayloWmi war

HAXaTb 1 yAePXUBATH
“ He MeHee %ﬂc

rpynna
Bnoku-

POBKU

BnokupoBku cpabartbiBaHua
Wucnekropa

v
! (bL.St) Beibop Tuna 6nokupoeku:
?i‘;? £ SP = 1o [OCTHXEHWS YCTaBKM
. t-SP = no mocTuxeHws ycTaBku
[ nb W 1O BPEMEHM
i/

l t = [0 npowecTeng

onpeaeneHHoro BpeMeHn

IE\ '(¥] no = Her 6nokmpoBKM

! (bL.t) Bpems 6noknposkm
; n‘;; nepeoro cpabatbiBaus.
{500  3navenus 0...15:00 muH

Manka Pr.tR
Moporu
U noruka
WHcnekTopa

PucyHok 12.24 - Cxema 3apgaHua napameTpoB MHcnekTopa
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| Napamerpui Bxon B nanky

WUucnekTopa “Moporu 1 noruka nHenekTopa” I

e || e |
{eeoa]re- 1 yoepxusaTh He MeHee 6 ¢
e L
| BuiGop Homepa Lara I
|
: ..'l -:"li'r ﬁ“ — :
A ))

I HOMep <
I Kanana |
T [ — 1

(E.USE) Ucnonb3oBaHue
B NPUHATAN peLlenmns 00 aBapum
Ha 3TOM Luare
HOMep |: oL 0 = He MCMoNb30BaTh
[
|

1 = ncnonb3oBaTb

T L ] (LG.tY) Tun norukn nHcnekropa:
L Lt 21 jF.ov = U-o6pa3Has
LFou iF.in = 1-06pasHas

— 7 iF-Gt = < nopora (o6parHas)
WA iF-Lt = > nopora (npsmas)

(rF.Pt) Touka oTCueTa NOPOroB:
JE 0 = OTHOCUTENbHBIE MOPOTM
i (OTHOCMTENBHO YCTaBKM)

\[¥] 1 = abconoTHble Moporu
0 -‘- / (A.i.d1) Mopor 1.
L. ’J 3Hayexns -999...9999 en. uam.
100
LY |
\
0= - 3 (A.i.J2) Mopor 2
e 4 C (He nosiBngeTCH, €cNMn
0on LG.tY = iG.Gt nm
LG.tY = iF.Lt)
ELSE]~

PucyHok 12.25 - Cxema 3agaHusa noporoB u nornkm MHcnekTopa
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Bxop g nanky "apameTpu |

| MapameTpel
Perwctparopa” |

| Kanana

o Hax¥dlb W E[IEDKHBETI:
“ He MeHee

MNapameTpkl Pernctpatopa

[(A&] — (Ao.L) Huxwss rpaHnua
—— Al | wanasona PerucTpaL.
[¥] yEc[ 3uavexns -999...9999

(Ao.H) Bepxxag rpaHmua
HaH | manasoua perucTpawmm.
YEG[ 3navenns -999...9999

(Er.St) CocTosHWe Npu aBapuu:
Er.SE | on = eknouen
ofF = BbIKMIOYEH

— (oP.i) Homep nogkniouexHoro BI:
oPC|1,2 = Homep B3

aFE oFF = oTkmouen B3
==

= 1 MNanka oU.E1
||~ E.E L] (vE.EL) Brop s nanky L % | Napamerpu
I napaMeTpoe I'Iﬂﬂl(ﬂ()'l&l—ll—ﬂrﬂBal pB:’-J g
—_—— e ———————— (puc. 12.23 )
=N\

PucyHok 12.26 - Cxema 3apgaHua napameTtpoB Peructparopa B KaHane
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e — — — ———— — —— ——— — — ———— — —— ———— — i — ——

i- Bx |
: T mjtﬂ mmqmmmmmm' I

BuiGop Homepa BeiXogHoro anemeHTa |

|
i (oU.EL) :JLEEL ] |
|
|

Napametpel B3 Nz 1

(Pol) Tun eexogHoro anemMenTa;
_— , dL (dC) = mmckpeTHuIl

W ganee [ er An (An) = ananoroBwii

HoMep B3 ]

HP (tHP) nepmul CNefoBaHKA
IJ LLIAM- mmany.
qumm1 51 c

LUMM- uMnynLCa.
JHavenwm 0.05..05¢

IJ (t.L) MHHMMaNLHAS ANHTENLHOCTE

(2] |pE]

Y MapameTpsl B3 Mg 2
Pall

PucyHok 12.27 - Cxema 3agaHua napamMmeTpoB BbIXOAHbLIX 3/1IeMEeHTOB
n3 FnaBHOro mMeHio
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e — — — — — — — — — — — — — — ————————

|
|
| I
e e e e e ' e T e e e e e e e Y e T e e e i
r < Haxamb M )g],epmm
He MeHee b ¢
) CnyxeOHule napameTpsl npubopa

(mod.v) Mogndukauma npubopa.
MHdopmaLMOHHEI napaMeTp

(doG) Konuyecteo chpocos
no watchdog.
MOXHO TONBKO OOHYMUTL

220 (220) KonuuecTeo CyyailHHX
L1 oTKmioueHwit nuTaHma.
9959]  MoxHo Tonkko OGHYMMTE

(rES) Ofwee KonuyecTBo
cBpocos.
MOXHO TONBKO OBHYNWTL

g ngergﬁ}pggfmm NocneHero
MHdopMmaLMOHHHIA napaMeTp

PucyHok 12.28 - Cxema 3agaHusa cnyXeO6HbIX napameTpoB
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BbINOMHEHWE NPU HaXXaTUWN KHOMKN cron|

13 Akcnnyatauusa npndopa

B pasgene onucbiBaeTcs yHKUMOHMpoBaHWe npubopa TPM151 Ha aTtane ero

JKcnmiyatTaunn KOHe4YHbIM I'IOTpe6VITeJ'IeM .

13.1 Bknio4veHue npubopa

Mpn BkntoyeHun npmbopa TPM151 B ceTb Npnbop nepexoguT B TOT PEXUM, KOTOPbIN

onucaH napameTpom Peakunsa nocne BocctaHoBNeHNa nutaHusa bEHv (cm. n. 3.6).

Mpn nepBom BknNtoveHun npubop Haxoamtca B pexmme CTOIlN, gns BbiNOMHEHUNA

aBTOMaTU4eCKu ycTaHoBrieHa nepeas Nporpamma v nepebin Lar.

13.2 BbI6Op TeKyLwien nporpaMmmMbl U TEKyLLEro wara Ans BbINOSIHeHUSA
B TPM151 Ha LI4 Bcerga oTobpakatroTca yepes TOYKy HoMepa TekyLmux MNMporpammbl

nyck

n Wara. MmeHHO Tekywasa lNporpamma, HauymHas ¢ Tekyuwero Llara, 6yaeT 3anyuwieHa Ha

MocnepoBaTenbHOCTL AEUCTBMI Monb3oBaTens U peakuus npubopa npu BbiGope

Mporpammebl u LWWara npusogatca B Tabnuue 13.1.

Tabnuua 13.1 - Bbibop lMNMporpammel u Wara

HenctBusa nonb3oBaTens

Peakuus npubopa

. MNpoBepka TOro, 4to npubop HaxoguTcs B
coctodaHum CTOI

L12: STOP

BBOJ|
. Haxatne kHomku W, Npu yoepxaHun ee

HYCK
Ha)XkaTomn, Ha)aTue KHOMKU cron|,

LUN1: SEL. Mpubop nepenpetr B
pexum Beibopa Mporpammel 1 Wara

. MoaTtBepxaeHne BbibOpa onepaunm MO CMeHe
Tekywnx lNporpammebl 1 Lara — HaxaTue KHOMKK

BBOJ

|maon
(,EI,J'IFI OTMEHbI — HaXaTtme KHOMKn .

)
A vV,
. Bbibop ¢ nomouublo KHOMOK Ny
OyneT N3MeHATbCS:

TOro, 41O

— HoMmep TekyLeu [Nporpammbl UN2: NPRG
— Howmep Tekyuwero Wara LN2: NSTP

. MopteepxaoeHne BbibOpa onepauMm no cMeHe | Ha L1 Ha4HeT Muratb
Tekywmux lMporpammbl 1 Lara — HaxaTue KHOMKM | UBMEHSIeMOe  3HadeHne  HoMepa

BBOJ

MNporpammel nnu Wara

. YcraHoBka  TpeGyemoro  3HauyeHuss  Homepa

ANl (N
[Mporpammsl (LLara) kHonkamum Ny
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7. lNoaTteepxaeHue BbIOOpa onepauum Mo CMEHe
Tekywnx lNporpammebl n Lara — HaxaTue KHOMKK

BBOJ

bIXOf}
(AN OTMEHbI — HaXXaTue KHOMKM I:)

8. Bbixog n3 pexuma Beibopa lNporpammel 1 LWara —

BbIXOf,
HaXXaTtme KHOMKn

MpumeuaHue - MNpu BIGOpe HoMepa nporpammsl (nPr-L) Npnbop paspeluaeT BbIOpaTb TONbKO
nporpaMmbl, 3anyck KOTOpbIX pa3pelleH (YyCTaHOBIEHO 3Ha4vyeHne «PaspelueH» B napameTpe

IHP')

13.3 3anyck n octaHoBka lNporpammbl TexHonora

HesaBucmmo oT Toro, BeinosnHseTca Nporpamma nnu HeT, Npubop CYNTbIBAET TEKyLLne
N3MepeHns C NOOKNIYEHHbIX AaTYMKOB, BbIYMCINEHHbIE U OTODpaxeHHble Ha LI1.

lMocnepnoBaTenbHOCTb OEMCTBMI NONb3oBaTeNs M peakuus npubopa npu paboTte C
Mporpammamun TexHonora npeacraeneHa B Tabnuue 13.2.

Tabnuua 13.2 - Pabora c NMporpammammu TexHonora

dencTBua nonb3oBaTens | Peakuusa npubopa
3anyck lNporpammsbl TexHonora
fnvek UN2: YcrtaBka, npu 3TOM CBETUTCA CBETOAMNOA
e Haxatne  KHOMKM cron n «YCTABKA»
yoepxaHue ee B TedeHue 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 oTtobpaxatotca Ha L4
yepes TOYKY)

MNepexopn B cocTtosiHue NMNAY3A n o6paTHO

Bbixon| 4 % LIN2: YcTaska (Bpems wara) — run.P.

e HaXmute KHOMoK

e [nsa Bbixoga un3 pexuma MAY3A | LUN2: rtUn.P — VYcTaBka (Bpems wara). BoinonHexue

HaxxaTune Ha kHonku | MporpamMmel NnpogomkaeTcs.

nycKk

BbIXOf| + m

MpuHyanTenbHaa octaHoBKa lporpamMmebl

nyck LIN2: YcTaBka (Bpems wara) — StoP. BbinonHeHue
e Haxatue kHonku L9 ¥ | MporpaMMbl OCTaHABNMBAETCS.

yaepxaHue ee B TeuyeHue 2-3 | MpuBop nepexoanT B cocTosiHne CTONN.

Cexk. Ha LIM4 oTobpaxatoTca Yyepes3 TOUYKy HoMepa

Tekywmx [lporpammbl u LWara, kotopble OyayT
nyek

3anyweHbl Npu HaXXaTum KHOMKK cron|,

Mpumeyanune - Ecnn MNporpamma pabotaeT no 6€CKOHEYHOMY LUKITY, OCTAHOBUTb €€ MOXHO
nycK

TOJIbKO MPUHYANTENBHO C MOMOLLIbIO KHOMKW LETOM,
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OkoH4aHue BbinonHeHus MNMporpammbl. NepeBog B coctosiHue CTOIN

e [lna nepeBoga npubopa B | [locrne oKOHYaHUSA HELMKIMYECKOW nporpaMmmMel Npubop

¢1on} i ynepxaHue ee B TedeHue | LIN2: Ycra

pexxum CTOIN HaxaTue KHOMKM | aBToMatudeckn nepexoamt B cocTtosHne KOHEL
nycK NMPOrPAMMBI.

BKa (Bpems wara) —— END.

2—-3 CeK. LUN2: END

—— STOP.

Ha L4 BocctanaenuBatoTca Homep [lporpamMmbl n
Homep LLara, koTopble 6binn 3anyLeHbl.

13.4 PexXxm py4yHOro ynpasrieHMs YyCTaBKOW

Py4Hoe nameHeHune YcTaBKM CTaHOBUTCA
OOCTYMHbIM NPU CHATUM ONOKMPOBKU pexnuma
PyyHoro ynpasnenusa. [Ona aTtoro  Ans
napameTtpa PyyHoe  ynpaBneHue bL.rU
yCTaHaBNMBaEeTCH 3Ha4YeHne «paspeLueHo» (CM.
TaKxKe CXemy Ha puUcyHok 12.12).

Eﬁ FondHrypauma TPM1S1 (HMA He 3aaaH0)
EH:I MapaMeTpel NpHMAEopa
: E% BENOKMPOEKK M NEPEKTHIYEHHE DEXMMOE

RE!
------ & PY4HOE YMPAENEHME MOLLHOCTEH bl.ru

MocnepoBaTenbHOCTL AENCTBUA NOMb30OBaTens M peakums npubopa B pexumme

Py4Horo ynpaBneHusi yctaBkon npeacTaBrieHa B

Tabnuue 13.3.

Tabnuua 13.3 - PyyHoe ynpaBneHue ycTaBKOW

HencTtBusa nonb3oBaTtens

Peakuusa npubopa

[Monb3oBaTesib 0O4HOBPEMEHHO HAXXMMaeT KHOMKN | 3HayeHne yctaBkm Ha LINA2 HauunHaeT

NYCK
K |2 A

(MOpPsIAOK HaXaTus BaXKeH)
Ansa nepexoga B pexum PyyHoro ynpasneHns
yCTaBKOW

MuraTb.
3acseTtutca ceetognoq «PY1»

3apaeTtcs Tpebyemoe 3HayeHue YcTaBku C | I3aMeHsieMoe 3HayeHue YcTaBkuM muraet

NOMOLLIbKO KHOMOK:

+ ¥
AIlbT. — YMEHbLUEHNE 3HaYEHUA;
+ A
AIlbT. — yBeJIN4EHNE 3Ha4YEHNA.

Ha LIW2.

[Ons BbIxoga w13 pexnma Py‘-IHOFO yrpaBiieHunA 3HayeHune YcTaBku nepecraHeT MuraTb.

norib3oBaTesib HaXXnMaeT

Eﬁ FooHHrypauka TPM1S1 (A He 33,0aH0)

3HaveHune YcTaBku, KoTopoe
nonb3oBaTeslb yCTaHaBNMBaeT B pexunme
PyyHoro ynpaBneHusi, 4OSMKHO Haxo4uTbCA
B rpaHuuax, 3afaHHblX MapameTpamu
b.Ch.L n b.Ch.H. Ecnn ycraHaBnueaetcs
3HayeHne YCTaBKW, fexallee BHe 3TuxX
rpaHul, TO 4Yepe3 3 CeKkyHObl nocrne

« A/ «
OTNMYCKaHNA KHOMOK + v nnn H
+ A

npubop  aBTOMATMYECKU
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EID MapareTpel NpHbopa
|_=_|D ¥CTaBkH
-- ¥CTaekK B Nporpavte N1
-- ¥CTaEKK B Nporpavre N2 & & & & &
E| ¥CTaekH B Nporpammie N12
YCTaBKa Ha ware N2l
YCTaEKS Ha Wware N9 & & & & &
E| ¥CTaBEKa Ha ware N210
ﬁ ¥CTaBKH NpH MNBC N21
Eﬁ ¥CTaBKH NpH MNBC MNoZ
L AEC HH#HAA rpaHMLa 3a3a5HKA woTaek BuCH.L

: ABC BepxHAA rpaHKLE 384aHMA wiTaekn b.CH.H




BOCCTAHOBUT TO 3Ha4YeHMe YCTaBKK, KOTOpOe 3a4aHo Npu KoHdUrypmpoBaHumn npubopa.

3agaHHoe BPYYHYK 3HadYeHne YCTaBKkM HE 3aHOCUTCS B QHEProHe3aBUCHMMYKO NaMsATb,
Takum 06pa3oM npu MOBTOPHOM 3anycke [lporpammbl BOCCTaHaBNMBAETCA WCXOAHOE
3HayeHue YCTaBKu, 3aaHHOe Npu KOHUrypmposaHuu npuodopa.

13.5 Pexxum pyyHoro ynpasneHus BbIXOAHOW MOLLHOCTbIO

Peanusauyus npudopa TPM151 &=- ﬁ KoHPrrypaura TPM1S1 (MmA He 5aaaHa)
npegoycMaTtpmBaeT BO3MOXHOCTb MNPUMEHEHUA El D MapameTpel Nprbopa
pexumMa pyyHOro ynpasfieHUst  BbIXOOHOW LB % ENOKHPOBKH H NEPEKFIHEHHE PEHMOE
MOLLIHOCTbIO. R VF’ PyyHOE YMPEENEHHE MOWHOCTEHD bl.ru

Ona Toro, 4Ttobbl pYy4YHOE W3MEHEeHue BbIXO,EI,HOVI MowHocTn PerynaTtopa crtano
AOCTYMHbIM, MONb30BaTeNb AOMKEH CHATb GMOKMPOBKY pexunma Py4dHoro ynpasnenus. [Ans
aToro gnsa napameTpa Py4Hoe ynpasneHue bL.rU ycTaHaBnuBaeTcs 3HayeHe «paspeLleHo»
(cm. cxemy Ha pucyHke 12.12).

BHUMAHUE! Perynatop aBTOMaTU4eCKM OTKMOYaETCA Npu nepexoge B pexum Py4dHoro
yrnpaBneHns BbIXOAHOW MOLLHOCTbIO.

MocnepoBaTenbHOCTL AENCTBUA NOMb30OBaTens M peakums npubopa B pexumme
PYYHOro ynpaBfeHus BbIXOOHOW MOLLHOCTbIO NpUBOAATCS B Tabnuvue 13.4.

Ta6bnuua 13.4 - Py4yHoe ynpaBneHue BbIXOAHON MOLWHOCTbIO

dewncTBua nonb3oBaTens Peakuusa npubopa
lMonb3oBaTesib 04HOBPEMEHHO HAXXMMaeT KHOMKN | 3Ha4YeHne BbIXOAHOW MOLLHOCTbIO Ha
-« nyek VA N3 HauynHaeT muratb.
ANbT. + cron + V Ll'

3aceeTtutca ceetogmon «PY1» (gna

(NOPAROK HaXKATS BAXKEH) Kanana 1) unm «PY2» (ans Kanana 2).

Ans nepexofa B pexum Py4yHOro ynpasrneHus
BbIXOAHOW MOLLHOCTbIO

3apaetca Tpebyemoe 3HauyeHue BbIxogHOW | 3meHsiemoe 3HaveHue BbIXOAHOM

MOLLHOCTW C MOMOLLLbIO KHOTMOK: MowHocTu (B %) muraet Ha LIA3.
a8t YL .
YMeHbLLEeHNe 3Ha4YeHns;
St A
yBENNYeHne 3HavyeHus.
[ns Bbixoga u3 pexuma PyyHoro ynpasneHus | 3HaueHne BbIXOOHOM MOLLHOCTW
nonb3oBaTeNb HaXUmMaeT nepectaHeT MUraThb.

Lég + |Bb|xon + \\;

13.6 ABTOoMaTtuyeckasa Hactpouka NMNL-perynaTtopos

3agaden asBTomMaTtmyeckon Hactpouku [MUN[-perynatopa sBnsieTcs onpegerneHve 3a
KOPOTKOE BpeMsi MapaMeTpoB HacTpoviku Perynartopa, koTopble WCMOMNb3ylTCA B
nocneayoLLemM npouecce perynmpoBaHus.

OcobeHHOCTbIO aBTOHACTPOMKN ABMSIETCHA TO, YTO B XOAE €€ BbIMNOMHEHUA BO3MOXHO
perynupylrouiee Bo3gencTBme Ha o6beKkT B OOmMbLIOM Anana3oHe U ¢ 60NbLUON CKOPOCTbIO
N3MEHeHUs. OTO MOXET NPUBECTU K BbIXOOY M3 CTPOA OObeKkTa perynupoBaHusl, Hanpumep
BCNeACTBME MMAPaBMYECKNX YAAPOB UM HEAOMYCTUMbIX TEMMEPATYPHbIX HANPS>KEHUN.
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B cBSI3M C 3TUM B HEKOTOPBIX CNyvasx yKasdaHHbIN PeXnM MoXeT OblTb HeJonycTum, u
Ans HacTponkn Perynsatopa Heobxoammo 3agatb NpubnmsnTenbHyo HacTponky Perynatopa,
BbIYMCIISIEMYIO HA OCHOBE NEPEXOAHON XxapaKkTepucTukm obwekta (cm. Mpunoxenune XK).

13.6.1 O6wme npaBuna nposeaeHunsa aBToHacTpomnku NMUL-perynatopa

13.6.1.1 lNpouecc aBTOHACTPOMKM MPOXOLAMUT HEMOCPEACTBEHHO HA OOBLEKTE, NO3TOMY
ONna  ee  OCywecTBNeHns HeobxoOuMO UMMeTb  CKOH(UIrypupoBaHHbIM  npubop ¢
NOAKMIOYEHHBIMM K HEMY AaTYMKaMmM U UCMOMHUTENBbHBIMU MEXaHU3MaMMU.

13.6.1.2 YcnoBuda, B KOTOpPbIX MNPOBOAUTCA aBTOHACTPOMKA, MOOSMKHbl ObITb
MaKCMManbHO NPUGAMXEHbI K peanbHbIM YCOBUAM 3KCNnyaTauum obbekTa.

13.6.1.3 ABTOHacTponKa BegeTcs Ans kaxaoro KaHana B ot4enbHOCTH.

13.6.1.4 B cnyyae, ecnun TEXHUYECKME YCNOBUSA IKCMyaTaumm obbekta He JonycKakT
N3MEHEHNA perynupylowero BO3OeWCTBUA B LUMPOKOM AManasoHe U CO 3HAYUTESbHbIMU
CKOpPOCTSIMW M3MEHEeHUs, TO crnedyeT 3agdaTtb NpubnusnTenbHyto HacTpouky Perynatopa B
py4HOM pexume (cMm. MpunoxeHne ).

13.6.1.5 TexHonorum npoBefeHUss ABTOHACTPOWKW pasHble ANA WCNOSTHUTESNbHbIX
MEXaHM3MOB, OTNNYAKLWMXCA MO XapakTepy (U3N4YecKoro BO3OENCTBUA Ha OObekT
perynupoBanus. o aton xapaktepuctnke IM nogpasgensatoTcs Ha ABa Tuna:

e C HeHyneBblM BpeMeHeMm nepeBoga pabodvero opraHa WM wn3 opgHoro KpawnHero

NONOXEHNHA B ApYroe;

e C HyneBbiM BpeMeHeM nepeBoda paboyero opraHa VIM u3 opHOro KpawmHero

NOMNOXeHNsa B Apyroe.

K nepBoMmy Tuny — «C HeHyneBblM BpeMeHeM MnepeBoja...» — OTHOCATCH
BCEBO3MOXHbIE 3aJBWXKW, 3aCIiOHKW, NOBOPOTHble wpebepa, xanw3u n T1.n. o Buay
YyNpaBnisioOWEro curHana OHM MOryT ObiTb KaK OUCKPETHbIMUK, TaK U aHanorosbiMun, Npu 3ToM
XapakTepucTnyeckon ocobeHHoCTbio AaHHbIX M aBngaeTtca cnepytouwlee: anga nepesoga VIM
N3 COCTOSIHUS, B KOTOPOM BblaaeTtcst 0% MoLWHOCTH, B COCTOsIHME, B KOTOpOoM BblgaeTtcsa 100%
MOLLHOCTU, TpebyeTcst BpeMs OT HECKOSNbKUX CEKYHA OO HECKOSbKUX MUHYT.

Ko BTOpOoMy Tuny — «C HyneBblIM BpeEMEHEM nepeBoda...» — OTHocAaTca TOHbl,
OTCeYHble KnanaHbl, (POPCyHKW, anekTpoasuratenn, Hacocol 1 1.n. o BMay ynpaBnsoLero
curHana oOHM  MoryT ObiTb  Kak OUCKPETHbIMM, Tak W  aHaroroBbiMu, MNpU 3TOM
XapaKTepucTnyeckom ocobeHHOCTbI0 AaHHbIX M aBnsieTcs cneaytowlee: ans nepesoga UM
N3 COCTOSAHUS, B KOTOPOM BblgaeTcs 0% MOLLHOCTH, B COCTOSIHME, B KOTOpoM Bblgaetcs 100%
MOLLHOCTU, TpebyeTcs npeHebpexxumo manoe BpeMs.

13.6.2 ABTOmaTMyeckas HacTtpoumka UM c HeHyneBbiIM BpemMeHeM nepeBoAa
paboyero opraHa MM wu3 opgHoOro KpawHero nOJIOXeHUsA B pgpyroe (Tuna
"3aaBUXKN")

KOHd)UZy p Up osaHue n p U6Op a OJ'I A 225 Korimrypaurs TPMIS1 (Mis He zaaaHa)
rnpogedeHusi ABmoHacmpouKu = (1 Neparere rpvéona
1. TMonb3oBaTenb [OMKEH MOMHOCTbHIO ot
CKOHurypuposaTb npubop B COOTBETCTBUWN C i %:g;jﬁ e
nogkro4vyaemMbiMn K HEeEMY AaTtynkamum n = {( [ﬁ_l_ﬁlT;:D::;E:r‘::;z:;iimua
NCMNOMHNTESNbHBIMU MEXaHN3MaMW. o PR AT A A s S w0
2 . O Cyl.lJ, ecTBngaeTcs yCT aHoBKa B L a ?;D::;:::Ia;;m AONYCTHMOR OTKNOHEHHE DEFYTMDYEMOA BEMMUMHE  YdoP
KOH(pmrypaTope (VIJ'IVI C nuueBOoW naHenu % TN HEOIHHTEMBHOND HexsHIaMa Rl
npubopa, CcM. pucyHok 12.10)  3HaveHus i ey e

napameTpa aBToHacTtporikn YO ana BbibpaHHoro KaHana perynupoBaHWa — HadarbHoe
3Ha4yeHue MOLLHOCTHU, NpU KOTopon ByaeT NpoXoanTb aBTOHAcTponka B %
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3. YcrtaHaBnuBaeTca B napametpe YdoP "MakcumarnbHoe OonycTMMOE OTKITIOHEHue
perynupyemon BenuuuHbl". B npouecce aBTOHACTPOWMKM perynupyemas BenuuuHa Oyper
konebatbcsa ¢ amnnutygon YdoP. Cnuwkom 6Gonbwoe 3HadveHne YdoP MoXeT npuBecTu K
HeJoMnyCTMMOMY BO3OENCTBUIO Ha ynpaBnsembll 06bekT. Hanpotme, Npu CAMLIKOM Marom
3HayeHun YdoP BosgencTBne Ha oObekT ByaeT HegoCTaTOYHbIM, U €ero napameTpbl 6yayT
onpegeneHbl HeTo4Ho. [lpyn perynupoBaHuMM TemnepaTtypbl onTUManbHoe 3HadeHue YdoP
HaxoguTcsa B gnanasoHe 5...30 °C.

4. YcTtaHaBnmnBaloTCcsa 3HavyeHus napameTpa R.el — «Tun ncnonHMTensHOro MexaHmama
No Xxapaktepy ¢u3n4eckoro BO34encTBuMA Ha o06bekT perynupoBaHus» — «WM Tuna
«3agBwxka»» n napameTpa t.val — «Bpemsa nepesoga paboudero opraHa UM u3 ogHoro
KpanHero nosioXeHnsa B gpyroe» — B CeKyHaax.

5. YcraHaBnMBaeTca 3HayeHuMe napameTpa «4ONyCTUMOE OTKITIOHEHWE MOLLHOCTU»
Ptol, B nanke «[lapametpbl VM», 3apgatowiero OTKNOHEHME MOLWHOCTU B MpoueHTax oT
ycTaHoBMBLUEroca 3HayeHus. PekomeHngyembii uHTepBan 5-10%. MeHbluee 3HadeHue
cnegyeT ycTaHaeBnvBaTb MpW  OTCYTCTBMM, B MNpPoOLECCe HACTPOMKW, BO3MYLLAIOLLINX
BO34ENCTBMA Ha OOBHEKT UIK MPU HaNUYMM OrpaHMYEeHnIn Ha YCnoBus aKcnnyaTaumm obbekTa.

Onepayuu, ebinosniHsieMblie Ha o6 Lekme
Onepauuu, BbiNonHsieMble Ha 06bEKTe NpeacTaBnexbl B Tabnvue 13.5.

BHUMAHUE! lNpn npoBeaeHnn ABTOHACTPOMKM NPUOOP OOMKEH HAXOAUTbLCA B COCTOSIHUM
CTOI (Ha UN2 oTobpaxaeTcsa cnoBo «STOP»).

Ta6nuua 13.5

Ne n. Onepauum

1.

«

Bxopg B pexxum ABTOHaCTpPOWMKN: Nosfib3oBaTeb O4HOBPEMEHHO HaXXMMaeT KHOMKN
+ |BbIXOA

(nopsigok HaxkaTusa BaxkeH). Ha LIN1 oTtobpaxkaeTcs cnoso «ANRY.

BBOJ

I'Io,u,TBepmp,eHme BX04a B peXM: NoJib30BaTEslb HAXXMMaET KHOMKY

2. Boibop (nouck otobpaxaetca Ha LWN1) O6vekta, B KOTOpOM HaxoauTCs

; R, ¥
HacTpanBaemMbin PerynﬂTop, KHOMKamMmun n .

BBOﬂ

MoaTeepxaeHue Bblbopa O6beKTa: NONb30BaTENb HAXUMAET KHOMKY

4. | HabniogeHne 3a NpoUEecCOM W3MEHEHUs perynumpyemMon BenunyuHbl no L1 un
BbIXOOHOro curHana perynartopa no LA2.

Mpnbop pormkeH paboTatb B pexume ABYXNO3ULUOHHOTO pPerynMpoBaHus C
nepeknioyeHnemM BbIXOOHOMO CUrHana perynatopa Mexay MakcumarbHbiM Pmax =
Pstab+Ptol 1 muHumanbHbiM Pmin = Pstab-Ptol ypoBHsamu, roe Pstab — 3HadeHwne
BbIXOOAHOrO CuUrHana perynsaropa, npu KoTopoM Obin  3anyweH npouecc
aBTOHACTPOWKM (CM. NpeablayLUNA MYHKT)

5. | 3aBepluieHMe HaCTpOMKM, Ha 4YTO YyKasbiBaeT mwurawowee coobuieHne «DONE» Ha
2.

BbIXOf
Monb3oBaTenb HaXMMaeT KHOMKY I: Mpnbop BO3BpallaeTcs U3 pexuma
ABTOHacTpownkn B coctosHne CTOIT.
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O npunymHax Heyaa4HOro NpoBeaeHUs aBTOHaCTPOUKKM cMm. n. 13.6.6.

13.6.3 ABTOMaTMuyeckass HacTtpounka MM c HyneBbiM BpemMeHeM nepeBoAaa
paboyero opraHa UM n3 ogHoro KpanHero nonoxeHus B gpyroe (tuna "TIH")
KoHgbuaypuposaHue npubopa 0nsi nposedeHusi A8BmoHacmpoUKu

1. MNonb3oBaTenb AOMKEH NOJSTHOCTLIO CKOHMUIypupoBaTb NpuUbop B COOTBETCTBUU C
NOAKNoYaeMbIMN K HEMY AAaTYMKAMN N UCNONHUTENBHLIMU MEXaHU3MaMW.

2. OcyuwlecTtBnseTtcsa yctaHoBka B KoHurypatope (Mnu € nvueBon naHenu npubopa)
3HayeHun napameTpoB aBToHacTponkn YO (3HayeHue YcTaBku Anis aBToHacTponkun) n YdoP
(monyctnmble  konebaHust  perynupyemon  BeNUYUHbI) Ona  BblbpaHHoro  KaHana
perynupoBaHus.

3. YcTaHaBnuBaeTcs TUMN UCMNOSTHATENBHOrO MexaHuamMa no xapaktepy (puanyeckoro
BO34eNCTBUS Ha 06bekT perynupoBanus R.el — « MM tnna « TOH»».

Onepayuu, ebinosniHsieMble Ha 06 ekme
Onepauwnun, BbiNofNHAEMble Ha 0bbekTe npeacraeneHsl B Tabnuue 13.6.

BHUMAHMUE! lMpu npoBeaeHnn ABTOHACTPOMKM NpubOp AOMKEH HaxXoOUTbCA B COCTOSIHUM
CTOIT (Ha U2 oTobpaxaeTca crnoBo «STOP»).

Tabnuua 13.6

Ne n. Onepauun

1.

«

Bxoa B pexxum ABTOHaACTPOWKK: Nonb3oBaTeslb OAHOBPEMEHHO HAXXMMAET KHOMKU
+ |Bb|xon

(nopsigok HaxaTus BaxkeH). Ha U1 oTobpaxaeTca cnoBo «ANR».

BBOJ
I'Io,uTBepm,ueHme BXO04a B peXuM: nosrb3oBartesib HaXMMaeT KHOMMKY .

2. |Bblbop (nomck otobpaxaetca Ha ULWM1) O6Gbekta, B KOTOPOM HaxoAUTCHA

ANl N
HacTpamBaembin PerynaTtop, KHonkamu Ny V]

BBOJ

MoaTtBepxaeHne Bolbopa O6beKkTa: NoNb3oBaTeb HAXXNUMAET KHOMKY

3. | HabniogeHne 3a npoueccoM W3MEHEHUs perynupyemMon BenuyuHbl no L1 un
BbIXOHOro curHana perynartopa no LA2.

Mpnbop pomkeH paboTtatb B pexume ABYXMNO3ULUOHHOTO perynvpoBaHUs
nepekniyeHnemM BbIXOOHOMO CUrHana perynatopa Mexay MakcumarbHbiM Pmax
100% 1 MvHUManeHbIM Pmin = 0% ypoBHAMU

(@)

4. | 3aBeplueHMEe HACTPOWKM, Ha 4YTO yKasbiBaeT murawowee coobuieHne «DONE» Ha
2.

BbIXOf
Monb3oBaTenb HaXMMaeT KHOMKY I: Mpnbop BO3BpallaeTcs U3 pexuma
ABTOHacTpownkn B coctosHne CTOIT.
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13.6.4 UHgukauma napameTpoB aBTOHAaCTPOWUKM

OTtobpaxeHne  COCTOSIHUS
ABTOHaCTPOMKN  OCYyLLEeCTBRSAEeTCS
no ymonyaHuwo Ha UW1 w UN2:
oTobOpaaloTcsa TeKylume 3Ha4YeHus
perynmpyemomu BENNYNHBI n
BbIXOQHOro curHana PerynsTtopa.

N
kHomku [N

otobpasutb Ha UM1T wn ULUWN2
Tekywme 3Ha4veHusd Apyrmnx
napameTpoB (CM. pycyHok 13.1).

HaxaTtnem MO>HO

v

Ha L1 — 3HayeHue perynupyemon BeNnYuHbI;
Ha LIN2 — 3HayeHme BbixogHoro curHana Perynstopa [%)

v &

Ha LIW1 — nonoca nponopuuoHansHocTu perynatopa Pb [en./%];
Ha UW2 — nocrtosHHas uHTerpupoBaHus: ti [c]

v &

Ha LIN1 — moaynb Bektopa KYX 3aMKHYTOI CUCTEMBI B OKDECTHOCTH
PE30HAHCHOI YacTOThl ANS TEKYLUMX HACTPOEK perynarTopa rs;
Ha LIN2 — ¢a3a sektopa KX GS [rpan.]

v &

Ha LIN1 — cpenHeksagpatMyHOe OTKNOHEHWE Moayns Bektopa KYX
no NN pacyeTHLIM nepuogam dS;
Ha LIN2 — konu4ecTBO pacyeTHbIX NepUoaos nn

PucyHok 13.1 — Cxema nepeknro4eHUss UHAUKaLum B

pexnme ABTOHACTPOMKMU

13.6.5 OcTaHOBKa aBTOHaCTPOMUKMN

B npaktuke npu akcnnyatauum

npubopa BO3HUKAKOT CUTyauuwn, Koraa ObiBaeT

HeobXxoaMMO OCTaHOBUTbL aBTOHACTPOWKY. [locnegoBaTenbHOCTb AEMCTBUIA NONb3oBaTeENs U
peakuus npubopa Npmn oCTaHOBKE aBTOHACTPOWMKN npueoaaTcs B Tabnuue 13.7.

Tabnuua 13.7

Ne n dencTBua nonb3oBaTens \ Peakuus npubopa
MpepbiBaHue npouecca ABTOHACTPOMNKHK
1. BbIXO] LUN1: HALT.
[Monb3oBaTtesib HAXXUMaET KHOMKY Mpunbop 3anpawwmBaeT NOATBEPXKAEHME
BbIXxo4a
2. MoaTtBepxaeHune BbIxo4a n3 | Npubop nepexogut B Pabounn pexumm
aBTOHACTPOWMKN: MONb30BaTeNb HaXUMaEeT | HAMKaLNN (npwn OTMEHe -
BBO/ BO3BpaLlaeTcs B peEXNM
KHOTKY : ABTOHaCTPOWKHN).
OTka3z oOT BbIxOga W3 aBTOHACTPOWKW:
BbIXO,
nosib3oBaTeslb HAXMMaET KHOMKY I:

13.6.6 Bo3amoxxHble npobnemMbl Npu NpoBeAeHUN aBTOHACTPOMKMU
OnucaHue npobnem, BO3HMKaOWMX Npyu ABTOHACTPOMKE, CONYTCTBYHOLEN NHONKALMMN
Ha NMUEeBOM NaHenu, BO3MOXHbIX MPUYUH KU CNOCOBOB WX YCTpaHEHWUs NpeacTaBfeHO 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 (5E0P) (5P Pu) ABToHacTpouky Ha Lare, | WWar, Ha koTopom 3agaH Tun
3anyckaeTcs | muraet Ha KOTOpPOM 3agaH Twun | yCTaBKM «3HAYEHUE», UMK
YyCTaBKM «MOLLHOCTb» M3MeHnTb Tun ycTaBkM Npwu
paboTe npmnbopa
SP.PL 3HayeHne YcrtaBku eule | [loxaaTtbes cTabunmsaymm
(5FFL) He cTabunuampoBanocb. | 3HavyeHus YctaBkm (cm. LIN2)
N 3Ha4YeHus perynmpyemomn
BeNnYuHbI (cm. LINT).
[Mocne aTOro nNPOJOIMKUTL
aBTOHACTPOWKY.
AsToHacTtpoun | FAIL N.LIN Ob6bekT ynpaBneHus | YMeHbLWNTb amMnnuTyay
Ka (FRCL) (nLlm) CYLWEeCTBEHHO HerMHeeH | BO34enCTBuS (napameTtp
3aBepLumnnacb (Hanpumep, HarpeB | YdoP) nnm N3MEHUTb
HeygadHo NPOUCXOAMUT 3HAYNTENBHO | 3HAYeHME YCTaBKn
ObiCTpee  oxnaxaeHus;
MM Bbixognt Ha 100 %
MOLLLHOCTW)
DSKO Yucno nepvoaos | YBennuntb amnnutyay
(d5o) npeBbICUIIO  JOMNYCTUMOE | BO3AENCTBUN (napameTp
3HaveHve;  amnnutygsl | YdoP) nnu AONnycK
konebaHumn 3TUX | cpeaHeKkBagpaTUYHOro
nepuoaoB  3HAYUTENBHO | OTKIIOHEHUS (napameTp
otnuyatrotca  Apyr ot | dSKo)
apyra (BO3MOXHO  rpwu
CUNbHbBIX NOMEXax)
Mepnoa BO3mywawWKX | YBENNYUTD NHTErpanbHyto
KonebaHun CrMLLKOM Man | NOCTOSAHHYH (napameTp ti)
PB BbluncneHHoe 3HaveHue | YBennuuTtb aMmnnutyay
(Ph) Nonochbl BO3eNCTBUNA (napameTtp
NPONOPLNOHANBHOCTH YdoP) n NOBTOPUTb
HeJoMnyCTUMO W BbIXOAMT | aBTOHACTPOWKY
3a npeaensol
[0,001...9999] Ecnu oHa 3akoH4MTCA C TEM
Tl BbluncneHHoe 3HayveHue | xe pes3ynbTaToM,
(EC) NOCTOSIHHOM ncrnonb3oBaTtb
WHTErpnpoBaHus AByxno3nuynoHHbin (ON/OFF)
HeJOoMNyCTUMO W BbIXOAMUT | PErynaTop
3a npegensl [0...65535]
P.CLD BbluncneHHoe 3HaveHue
(PLL KoadhdpumumeHTa
XonogunbHUKa
HegonyCTUMO U BbIXOAUT
3a npegensl [0,01...10,00]
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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 BMeLLaTenbLCTBa nepcoHana.
[MprYMHON BO3HMKHOBEHUS KPUTUYECKOW aBapun MoryT OblTb:
e 00OpbIB NN HENCNPABHOCTb AATUYUKA;
e pa3spbIB KOHTYpa perynvposaHusa (LBA-asapwusi) (cm n. 3.3.5.3);
e BbIXOJ perynupyemon BennyuHbl 3a AonyctuMmble npeaenst (cm n. 3.3.8).

O Kputunyeckonn ABAPUWN curHanmaumpytoT:

e coobuieHne «FAIL» Ha LIN2;

e HenpepbiBHOE cBeYveHne ceeToanoga «ABAPUAY;

e cpabaTbiBaHMe (3amMblkaHue) B3, npegHasHayeHHOro Ans MNOAKMOYEHUA K Hemy
pasnu4yHoro obopyaoBaHMs, CUrHaANM3MPYOLLEro O HAaCTYNfEHN aBapuun.

B kayectBe B3, npegHasHadeHHOro AnNA MNOAKMIOYEHUA K HEMY pasfiMyHOro
obopyaoBaHus, CUrHanNM3pylLWero O HaCcTynreHun asapuun, MOXeT ObiTb WCMorb3oBaH
cBOOOAHBIN ANCKPETHbIM BbiIxo4 npubopa. B kavectBe WM-curHanusaTtopa moryT ObiTb
MCNONb30BaHbl pasfnU4YHble CUPEHbl, 3BOHKW, CUrHanbHble namnbl M T.4. [pn nepexoge
npubopa B pexum ABAPUW npoucxoant cpabaTtbiBaHMe ykaszaHHoOro B3. 3To pexum
«ABapus ¢ curHanuaaumen» (cnoso «FAIL» Ha LUN2 muraeT). [na OTKAOYEHUSS CUTHANBHOMO

BbIXOf
obopynoBaHus cnefyeT HaXaTb KHOMKY . Mpn atom npnbop oTknounT B, 310 pexunm

«ABapus 6e3 curHanusaumm» (cnoso «FAIL» Ha LIM2 ropuT).
Mocne yctpaHeHna npuumHbl ABAPUWN  BO3MOXHO BO306HOBNEHWe paboTbl

(nepekntoveHne B COCTOSHWE, npefwecTBoBaBliee HactynneHuto ABAPUW). Ona atoro
nycK

cnefyeT HaxaTtb KHonky L6197 pa 2-3 cek. Ecnu npuumHa ABAPUW He Gbina KOPpPEKTHO
yCTpaHeHa, To Npnbop aBTOMaTUYECKN BEPHETCS B COCTOSIHME «ABapus C CUrHanNu3aumem».

[nsa Toro 4tobbl NPUHYANTENBHO NepesecTn Nnpubop n3 nboro coctosHna ABAPUA B

coctoaHue CTOI (STOP), cneayet HaxaTb KHOMKY BRoR

Cxema ynpasneHusi npuoopom B coctosiHum Kputmnyeckon ABAPU nokasaHa Ha
PUCYHOK 6.2.

13.7.2 Hekputnyeckas ABAPUA
Mpn Hekputnueckon ABAPUW npubop TPM151 npogomkaeT yHKLMOHMPOBATb.
Mpnbop Bbl@aeT npegynpexneHne, M y onepatopa €eCTb BO3MOXHOCTb OMepaTMBHO
YCTPaHUTb HEUCNPABHOCTb 0 TOro MomeHTa, korga ABAPUA cTtaHeT KpuTmuyeckon.
O Hekputnyeckon ABAPUWN curHanusnpytot:
e coobueHne «AT», nepnogmyeckn (c nepnogom ~2 C) BbicBeuymBarLeeca Ha LIN4;
e MuraHue csetoanoga «ABAPUA».

. _ |sbixop
C6pOC MHOMKaUnn 0 HEKPUTUHECKON aBapuin OCyLLEeCTBIAETCA KHOMKOU I:
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13.7.3 BbisicHeHue npununHsl ABAPUN

BbiscHeHne npuumHbl  nwobon  ABAPUW  (Kputnuyeckonm wnu  Hekputmnyeckon)

OCYyLLECTBNAETCA HaxaTneMm un yaepxusaHvem kHonkn EEEEM. Ha LIN2 oTtobpaxaetcsa Kop
ABAPUW.

lNepeyeHb Kogos ABAPUI ¢ pasbscHeHMeM npearnonaraembiX NpuYnH NpuBeaeH B
Tabnuue 13.9.

Tabnuua 13.9 - Bo3amoXxHble Nnpu4nHbI aBapumn

Kop ABapumn MpnynHbl ABapum

104 WHcnekTop cpaboTtan, T.e. Bbigan curHan ABAPUN

203 Owmnbka wun3MepeHus npu BbIYUCIIEHUN YCIMOBUS nepexoda Ha
cnepyrowmn War

204,130 Owwunbka KoH(urypaumm, He 3agaH WM  HenpaswuSibHO 3ajaH

WCTOYHMK CUrHana ansi NpoBEepPKM 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 rpacpuky

192 He nogknioyeHo BbixogHoOE yCTPOMUCTBO

208 He nogkntoyeH PerynaTtop

Hekputnyeckne ABAPUU, nHaekcupyemsbie no KaHanam
8,9 Owwnbka npn paboTe B pexnme Py4HOro ynpasneHus
176, 177 OwwmnboyHoe n3amepeHne B cocegHem KaHane

13.8 UHhbopmaLmnoHHbIe coobLEeHUA Ha UM pOoBbLIX UHAUKATOPAX

B npouecce pabotbl npubop MOXET BbIBOAUTbL Ha UMEPPOBbLIE WHAMKATOPbLI
MHGOPMAaLMNOHHbIE COOBLLEHNS, CMNCOK KOTOPbIX NpeacTaBneH B Tabnuue 13.10.

Tabnmua 13.10 - CnMCOK WMHMOPMALMOHHBLIX COOOWEeHUNn Ha undpoBbIX
MHAMKaTopax
CooOLieHue LU, Ha OnucaHune coobLeHusn
KOTOpPOM
oToOpaxaeTtcs
coobLieHue
End LUn2 BbinonHeHue Nporpammbl 3aKOHYEHO
CEkaP Ln2 Mpubop Haxoantcsa B coctosiHumn CTOIN
rFUnP L2 Mpubop Haxoantcsa B coctosiHum MAY3A
FRCL umn2 Mpubop Haxoantcsa B coctosiHum ABAPUA
RE LUn2 Mpnbop HaxoautTca B COCTOSIHMM  HekpuTuyeckom
aBapuu (Hagnucb NoaBNsAeTCA Kaxgble 2 C)
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Pr.GP Ln2 3apaHa YctaBka Tuna « MOLWHOCTbY

aFF L1 [laTynk He noaknoYeH

d.oFF L1 JJaTymk He nogkntoveH
rrrt L1 M3mepeHHOe 3Ha4YeHne CnwKomM Mano
HHHH L1 M3mepeHHOe 3Ha4YeHne CrnLWKOM BESTUKO
- - - - L1 O6pbIB gaTymKa
nonon L1 KopoTkoe 3amMblkaHMe gaTyuka

na.lR L1 KaHan perynmpoBaHua OTKITHOYEH

GEL L1 Bbi6op Homepa [Nporpammel 1 Lara

oa LUn3 BbixogHasa mowHoctb 100 %

(Touka muraer) (oTOOpaxeHne Ha ABYXCUMBOJSIbHOM UHAMKATOpPE).
Takke TOYKa Muraer, ecnu nokasbiBaeTcs
oTpuLaTenibHOE 3Ha4YeHune.

nbr L1 HeT KanubpoBOYHbLIX KOIMPULMEHTOB, W3MEPEHUNE
HEBO3MOXXHO

I aFF L1 Bbluncnutenb oTKMAOYEH

Err U1 vnm UA2 | Owmbkm pasnuyHoro poaa

13.9 MNpuHyauTenbHasn nepesarpy3ka npubopa

lMepesarpyska OCyLEeCTBMASETCH, €Cnu nonb3oBaTtenb OOHapyxun, 4to npubop
TPM151 Havan B Kakmx-nmbo pexummax paboTaTb HEKOPPEKTHO (3TO MOXET CNyYnUTbCH,
Hanpumep, NPy CUNbHbIX MOMexXax UM nocne AnMTenbHOro NponagaHnsa NUTaHns).
npmnbopa ocyLecTBNsAeTCss OAHOBPEMEHHbBIM HaXaTnem KoMbuHauum

lMepesarpyska

Bbixof| -+

KHOMMOK

nyCcK

cron

+ |[eBOA

NMpumeyaHne - OO6blyHOE OTKMOYEHWE npubopa OT nuTaloWwen cetu He npuBedeT K
nepesarpyske, Tak Kak WHdopmauMs O COCTOSHUM npubopa CcoxpaHAeTca B ero namsTu
MUHUMYM B Te4yeHue 12 4acos.

Ecnn npnbop «3aBuc», He nepesarpyxaeTcsa OT HaXaTusi KHOMOK

nycK
Boxopl + |—= -+ |[BEOA
cron , TO

nniTaHne npl/l60pa BbIKNOYaeTcs Ha 3 4aca, W Mocre BKIKYEHUA NUTaHUA |'|p|/|6op

BOCCTaHOBUT paboToCnoCOBHOCTb.

Mepesarpysky npubopa pekoMeHOyeTCcs NPOM3BOAUTb MOCMEe CMEeHbl MoauduKaumm
U nocne 3annucu Hectan4apTHOW KOHUrypauum.
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14 TexHn4eckoe obcnyxmBaHume

Pasgen cogepxut TpeboBaHUA K NPOBEAEHNIO TEXHUYECKOrOo obcnyXunsaHuna npuodopa,
nepeymcneHne HeobxoauMbIX pernameHTHbIX paboT 1 yCnoBuim No UX NPOBEAEHMIO.

14.1 O6cnyxuBaHue npubopa TPM151 npu akcnnyataumm 3akniyaeTcs B €ro
TexHnyeckoMm ocmoTpe. [pu BbinonHeHUM paboT nonb3oBaTeNnb AOSMKEH cobnogatb Mepbl
6esonacHoctn (Pasgen 7 «Mepbl 6e30nacHOCTUY ).

14.2 TexHunyeckun ocmoTp npubopa NpoBOAUTCA OBCMAY>KMBAKOLWMM NEPCOHAroM He
pexe 04HOro pasa B 6 MecsALeB 1 BKIOYaeT B cebs BbINOMHEHNE CcneayoLwmnx onepaunn:

e O4YUCTKY Kopnyca npubopa, a TakkKe ero KreMMHbIX KOMOAOK OT nMbifun, rps3n u

NMOCTOPOHHUX NPEOMETOB;

e NPOBEPKY KayecTBa KpenneHusa npnbopa;
® NPOBEPKY KayecTBa NOAKMIOYEHNS BHELLHNX CBA3EN.
O6HapyXeHHbIe NpK OCMOTPE HeAoCTaTKM criefyeT HEMEASIEHHO YCTPaHUTb.

15 MapKknpoBKa 1 ynakoBka
Mpwn nsrotoBneHnn Ha Nnpmbop HaHOCATCS:

— ycnoBHoe 0603Ha4eHue npubopa;

— cTeneHb 3awuTbl no NOCT 14254;

— TUN NUTAKOLWLErO TOKa M HanpsbkKeHne nuTaHus, notpednsaemasi MOLHOCTb;

— Kfacc 3awmTbl OT nopaxeHua anekTpuyeckum Tokom no NOCT 12.2.007.0;

— 3aBOACKOM HOMep npubopa 1 rog BbINycka;

— eOuHbI 3HaK obpalleHnst NPoAyKUMN Ha pbiHKE rocyaapcTB-4neHoB TaMOXeHHOro
coto3a (EAC);

— CTpaHa-u3roToBUTESb;

— TOBapHbIN 3HaK.

Ha notpebuTenbckyto Tapy HAHOCUTCS:

— HauMeHoBaHue npubdopa;
— e[OuHbI 3HaK obpalleHnsa NPoayKUMM Ha pbiHKE rOCy4apCTB-41EHOB TaMOXEHHOro
coto3a (EAC);
— CTpaHa- U3roToBUTENb;
— 3aBOACKOM HOMep npubopa 1 rog Bbinycka.
YnakoBka npubopa npomsBoaUTCS B MNOTPEOUTENLCKYD Tapy, BbIMOSHEHHYD U3
roopMpoBaHHOro KapToHa.

16 MNMpaBuna TpaHCNOPTUPOBKU U XPaHEHUA

Yka3sblBatoTcs TpebOoBaHNA K yCrOBUAM TpaHCNOPTMPOBaHNA npubopa pasHbiMy BUAAMM
TpaHCcnopTa U K yCroBUAM XpaHEHUS.

Mpnbop fomkeH TpaHCNOPTMPOBaTLCA B yNakoBke npu Temnepartype oT muHyc 25°C go
+55 °C 1 oTHOCUTENbHOW BNaXXHOCTU Bo3ayxa He 6onee 95 % (npu 35 °C).

TpaHcnopTupoBaHMe JONyCKaeTCcs BCEMWN BMAAMU 3aKPbITOro TpaHcnopTa.

TpaHcnopTupoBaHMe Ha camoreTax [OOSMKHO Mpou3BOAUTLCA B OTanfMBaeMbIX
repmMeTU3npoBaHHbIX OTCEKaX.

YcnoBua xpaHeHusi npubopa TPM151 B TpaHCcnopTHOM Tape Ha cknage notpeburtens
AOIMKHbI cooTBeTcTBOBaThL ycnosuam 1 no FTOCT 15150-69.

Bo3gyx nomelleHns He JOMKeH cofepaTb arpeCCUMBHbBIX NAapOB U ra3os.

159



17 KOMNNeKTHOCTb

Mpnbop TPM151 1 wr.
KoMnneKkT MOHTaXHbIX 9N1EMEHTOB 1 wr.
PykoBoacTBO No akcnnyataumm

1 wr.
[MacnopT u MapaHTUHBIA TanoH 1 wr.
lMporpamma KoHUrypmpoBaHmsa Ha Ha mini-CD 1 wr.

MpumeyaHne — MarotoButenb octaeBnsieT 3a cobon npaBo BHECEHMUS OOMOSIHEHUN B
KOMMNEKTHOCTb U3aenus.

18 NapaHTUMHbIe 06sA3aTenbLCTBA

17.1 UsrotoBuTenb rapaHTMpyeT cooTBeTCcTBME npudopa TY npu cobniogeHnn ycrnosun
aKcnryaTtauum, TPaHCNOPTUPOBAaHUS, XPaHEHUS U MOHTaxa.

17.2 TapaHTUMHLIN CPOK AKCnyaTaumm: 24 mecsaua co OHS NPOAAXM.

17.3 B cnyyae Bbixoga npubopa mM3 CTpPOA B TeYeHMe TrapaHTUMHOrO cpoka npwu
cobnogeHnn nonb3oBaTesieM YCrOBUW 3KchnyaTauun, TPaHCNOPTUPOBAHUSA, XpaHEeHUa W
MOHTaXa NpeanpuaTUe-M3roToBnTenb 06a3yeTca ocylecTBUTb ero 6ecnnaTHbIi PEMOHT Mnn
3aMeHy.

17.4 B cny4ae HeobGX0ANMMOCTM rapaHTUMHOrO U NOCTrapaHTUMHOIO PEMOHTA NPOAYKUMK
nonb3oBaTesib MoXeT obpaTntbcs B NOOON N3 permoHarnbHbIX CEPBUCHBIX LIEHTPOB, agpeca
KOTOPbIX NpUBeAeHbl Ha canuTe KOMMaHUN: WWW.OWeN.ru U B rapaHTUMHOM TarsioHe.

BHumaHue!

1. MapaHTUNHLIA TanoH He AencTBuTeneH 6e3 aaTbl NpoAaXu M WTamMmna npoaasua.
2. KpenexxHble aneMeHTbl BKnaabiBatb B KOPOOKY HE HYXKHO.
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MpunoxeHune A. NabapuUTHbIE YepTeXHU

MpunoxeHne coaepXxut rabapuTHble M YCTAHOBOYHblE 4YepTexu npubopa TPM151

HACTEHHOrO W LNTOBOMO KPEMNJIEHWS.
PucyHok A.1 gemoHcTpupyeT rabapuTtHble U YCTaHOBOYHbIE YepTexu npudopa TPM151

HacTeHHoro kpennenusa H, A.2 — wmtoBoro kpenneHus 1.

60
M= 106 yronok
1
KPOHLLTENH
T
---7/‘
| I
| -
o
4
3|2 . 3
\4’ —
! o
<
| | SSE
-
PucyHok A.1 — NMpunbop HacTeHHoro KpenneHusa H
NULIEBas NaHenb Wwura duKcaTops!

PucyHok A.2 — Mpubop HacTeHHoro KpenneHus L1
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MpunoxeHne b. CxeMbl NOAKNOYEHUA

MpunoxeHne cogepxut Cxembl nogkntoyeHus npubopa TPM151 n ero anemeHTOB.

TPM151

112|3(4|5|6|7(8|9|10{11(12|13]|14|15(16

I ¥ 1 11
NRRRRRY ¥
BbIXOA 1 BbIXOL 2 to_c,[f]’ . M
TcM/TCH

Hanpsxerwe ‘@A T{J

BXO,[I, 1 BXO)J, 2

PucyHok B.1 — O6wasn cxema nogkntoveHmna TPM151

P K C nu y ’
U M
D —| | | | [ | 'ﬁ‘{
3[4]s HAE 3[4]5 3[4]5 3[4]5 HAE
RR 'y by H]n = "o
7 A 7
BbIXOﬂ, 1 BbIXOZ] 1 Bbxog1  *Uny ¢Un ® BbIXOZ] 1
~ eyl
BbIXOZ 1 e
BbIXOA] 1

PucyHok B.2 — Cxema noaknioyeHus K pasnuyHbiMm Tunam BbixogHoro anemeHTa 1
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P K C n Yy T
l LAM LAN +6B
_ H 4..20 MA 0..10B [:]
—\ [\% [ 1 [T 1 f
6[7]8 6]7]8 6[7]8 6[7]8 6]7]8 6]7]s
EE ! ¥ l [Jl]RH Ei -
BbIXOZ 2 BbIXOL 2 BbIXOA +Upy y7Un © BbIXOL] 2
. A
BbIXOA 2 N
BbIXOA 2

PucyHok B.3 — Cxema noaknioyeHus K pasnuyHbiM Tunam BbixogHoro anemeHTa 2

T,°C

TPM151

Bxop x-1

Bxop x-2

Bxopn x-3

PucyHok B.4 — Cxema noakntoyeHus
Tepmonpeobpa3oBarens

conpotTunBneHus
TPM151
Bxop x-1
= Bxon x-3

PucyHok B.6 — Cxema noakntoyeHus
aKTMBHOIoO AaTyMKa C BbIXO4OM B BuAe

HanpsbkeHusa 0...50 MB unn 0...1 B
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TPM151

Bxop x-1

™m %

Bxog x-2

<

Bxop x-3

PucyHok B.5 — Cxema nogknto4yeHus
Tepmonapbl (TEPMO3IEKTPUYECKOro

npeobGpa3oBaTens)
TPM151
NaTumnk Bxon x-1
o i - + Bxona x-2
Un R
- - = Bxopa x-3

PucyHok B.7 — Cxema noaknto4yeHus
aKTMBHOro 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.
lMepeyeHb NporpaMmMmpyembiX NapamMeTpoB — MakCuMarsbHbIA YpoBeHb AocTyna (4ns
YacTHbIX MoandmMKauun) — npeacTaeneH B Tabnvue 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 | Mogudukauus 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
NMpumeyvaHune - 3gecb 1 ganee — ons BCex napameTpos, Ans
KOTOpPbIX NpuBEAEH MNepeyvyeHb BO3MOXHbLIX 3HAYEHWUW, TuUN
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 Mpynnosomn atpmbyt |0. He pepaktupyembii, HeT orpaHu4yeHnmn
Kanana 3aBoackou
1. Pepaktnpyembin,
3aBoackou
2. He pepaktupyembinn, | 0,1 ...7
[Monb3oBaTenbCckuin
3. Pepaktupyembin,
[Monb3oBaTesnibCckmi
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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, HeT 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 TexHosora \ Mporpamma 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
cnegyoowunn war

1. Mo goCTux.
noporoBoro
3Ha4yeHus

2. No BpemMeHu

3. no nopor.
3Ha4veHuto A
BpeEMEHMU

4. no nopor.
3HaveHuno UJTN
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 Bbluaucnutens-
WUCTOYHUKA  BESIUYMHDI
Ansa nepexona

Bbl4.He Ha3Ha4veH
Bbluncnnteno Ne1
Boluncnntenos 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

OrpanundeHne 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 No...

in-t

Twn patyunka

aFF JaTymk oTKNoYEeH

r.4eh TCM100M (Cu 100)
a =1,426

~Y2h TCM50M (Cu 50)
a =1,426

r. 385 TCroon (Pt 100)
a =1,385

r391 TCr100rn (Pt100)
a =1,391

E | TXK (L)

E _V TXA (K)

Y-850 Oatumk  -50...+50
mB

r385% TCM50r (Pt 50)
a =1,385

~39 1 TCr50m (Pt50)
a =1,391

~Y28 TCM50M (Cu50)
a=1,428

Y20 Jatunk 4...20 mA

20 Jatumnk 0...20 mA

05 Jatumnk 0...5 MA

ug ! Jatumnk 0...1 B

r. Y28 TCM100M (Cu100)
a=1,428

r-23 TCM rp. 23

E__h TMP (B)

£S5 T (S)

E r TMNM (R)

E._n THH (N)

E 3 TXK (J)

ERA TBP (A-1)

E_RP TBP (A-2)

E R3 TBP (A-3)

£t TMK (T)

Pril8 JaTtunk nonoxeHus
PEe3NCTUBHbIN Jo
900 Om

Po 20 Jatunk nonoxeHus

3aBUXKKN c
TOKOBbIM  BbIXOOOM
0..20mA
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PG [JaTtumk nonoxxenusa
3a4BUXKKN c
TOKOBbIM  BbIXO40M
0..5MA
Tank” JaTtumkn
KOHTaKTHbIe (Cyxue)
b7 TCH100H (Ni 100)
a=1,617
L385 TCI500I01 (Pt 500)
a =1.385
£t39¢ TCI50001 (Pt'500)
a =1.391
£ JA5 TCI1000MM
(Pt 1000) a =1.385
39! TCI1000MM
(Pt'1000) a =1.391
LR T TCH1000H
(Ni 1000) 0=1.617
P20 Pe3nctmBHbIN
AaTyYnK 3a4BVXKKN A0
2,0 kOm
in.Fd | NMoctosiHHas Bpemenn | DEC dot 0,1 0...1800 [c]
undposoro uneTpa
in.FG | lNonoca umdposoro | STORED DOT 0,1 0...9999 [eq. n3m.]
dunbTpa
itrL Mepuog onpoca | STORED DOT1 0,1 0,3...30 [c]
Aaryuvka
in.SH | Koppekuuns "casur | STORED DOT 0,1 —999...9999
XapakTepuctTukn" [eq. nam.]
in.SL | Koppekuuns "HaknoH | STORED_DOT3 0,1 0.9..1.1
XapakTepucTukm"
Ain.L | HwkHas rpaHuua | STORED_DOT 0,1 —999...9999
N3MEHEHNA  aKTUBHOIO [eq. nam.]
aaryuvka
Ain.H | BepxHsis rpaHnuya | STORED _DOT 0,1 —999...9999
N3MEHEHNA aKTUBHOrO [eq. nam.]
aaTtymka)
dt "pynnosomn aTpubyT |0. He pepaktnpyemsbin, 0,1 HeT orpaHuyeHumn
Bxopa 3aBopackon

1. Pepaktnpyembin,
3aBopackon

2. He pepaktupyembin,
lNonb3oBaTenbCcKnmn

3. Pepaktupyembin,
lNonb3oBaTenbCcKnmn
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Bbiuvcnurenu

A.CAL

OrpaHunyeHne poctyna
K Bbluncnurenam

0. Tonbko no naponto
1. YrteHue 6e3 napons
2. [Napornb He HyXeH

HeT orpaHuyeHumn

Bbiuncnurenu \ Boiuncnurens Ne...
CAL.t | ®opmyna Beluucnutens | 0. lNosTtoputernb 0,8..56 HeT orpaHuyYeHumn
1. BsBelleHHas cymma
2. KBagpaTHbI KOpeHb
3. YacTHoe
4. Makcumym
5. MuHumym
6. Megunana
7. CpepgHee
apugmeTndeckoe
8. Bbluucnurenn
BINaXXHOCTU
9. Bbluucnurenn
OTKITHOYEH
A.ist | NcmnxomeTpuyeckui STORED DOT3 0,8..56 o1 0.064 oo 0.14
KoahpuumeHT ans
pacyeTta BNaXXHOCTH
CL.Fd | lNoctosiHHas BpemeHn | DEC_dot 0,8..56 |ot0pgo 1800
umdpoBoro punbtpa
CL.FG | lNonoca undposoro | STORED_DOT 0,8..56 |ot0pgo9999
dunbTpa
dP Kon-so 3HakoB nocne | DEC_ dot 0,8..56 otr0p03
Jec-on TOYKM Ha
NMHOMKaTope
n.in.C | Kon-Bo aprymeHnToB | DEC_dot 0,8..56 |oTr0po8
BblYMCnnTENS
Bbiuncnutenu \ Beluncnutens Ne... \ Bxoag Ne... Bbiuucnurtens
t.in. Tun aprymeHTa |0. Bxoa npmnbopa 0,1..63 HeT orpaHu4yeHnmn
Bbluncnurens
in. Homep (cumtas c 0) | DEC_dot 0,1..63 HeT OrpaHnyeHnmn
Bxopa
SCA | BecoBon koap. pana | STORED DOT 0,1..63 o1 -100 go 1000
dopmyrbl
"B3BelleHHas cymma”
PerynsaTtopsbl \ PerynsaTop Ne...
db 30Ha STORED_DOT 0,1..7 0...9999 [eq. nam.]
HEeYyBCTBUTENBbHOCTH
rEG.t | Pexum pabotbl (0. [BYyXNO3NLMOHHbIV CPR [BYyXNO3NLNOHHbLIN
peryndaropa (ON/OFF) (ON/OFF)
1. Mg REGL nng
OD.tP |Yto nopkntoyeHo k [0. Hwuyero 0,1..7 otr0p03
perynaropy 1. TIC
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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 orpaHuyYeHumn
1. EcTb KoHTponb LBA
Perynstopbl \ Perynsatop Ne... \ MAO-Perynatop
Pb Monoca STORED_DOT 0,1..7 1...9999 [eq. nam.]
NpONOPLMOHaNbHOCTH
ti [MocTosAAHHas CLK frm 0,1..7 0...65535
NMHTerpupoBaHus ti
td.ti | td/ti - oTHoweHne MO k | STORED_DOT3 0,1..7 0..0.3
M
i.UPr | OrpaHnyenune STORED_DOT1 0,1..7 —100...100 [ea. n3m.]
MaKCcMMyMa uHTerpana
i.min | OrpaHnyeHne STORED_DOT1 0,1..7 —100...100 [ea. n3m.]
MUWHUMYMa MHTerpana
P.nom | HomuHanbHas STORED_DOT1 0,1..7 —100...100 [ea. nam.]
MOLLHOCTb
P.CLD | KoachcmumeHT STORED_DOT2 0,1..7 ot 0.01 o 10
MOLLHOCTH
XONnoaunbHMKa
v.SP | Jon.ckopocTb STORED DOT 0,1..7 ot 0 0o 9999
N3MEHEHNS YyCTaBKU
PerynaTtopbl \ Perynatop Ne... \ [Byxno3uumnoHHbin (ON/OFF) perynaTtop
HYS.C | MincTtepesnc STORED_DOT 0,1..15 ]0...9999 [eq. unsm.]
ABYXNO3NLNOHHOIO
perynaTtopa
dL.oF | Bpema 3agepxku npu | CLK_frm 0,1..15 0...200 [c]
nepexoge ¢ HeHyneBoro
YPOBHS
dL.on | Bpems 3agepxkm npu | CLK frm 0,1..15 0...200 [c]
nepexoge C HyneBoro
YPOBHS
Ht.on | MuH.Bpema yaepxaHunsa | CLK_frm 0,1..15 0...200 [c]
Ha HEHYNEeBOM YpPOBHe
Ht.oF | MuH.Bpema ygepxaHuna | CLK_frm 0,1..15 0...200 [c]
Ha HyNeBOM YPOBHEe
PerynsaTtopsbl\ PerynaTtop Ne... \ ABTomatnyeckas Hactponka Perynstopa \ lapameTpbl HaCTponku
YO YcTtaBka unu | STORED_DOT 0,1..7 —9999...9999 [en.
Hay.3Ha4.BblX.CUrHana n3m.]
YdoP | MakcumanbHO STORED DOT 0,1..7 0...999 [ea. nam.]
aonyctumoe
OTKINOHEHue
perynmpyemon
BENNYMHDI
vSP | Jonyctumas ckopoctb | STORED_DOT 0,1..7 ot 0 0o 9999

M3MEHEHNA YCTaBKU
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PerynaTtopsbl \ Perynatop Ne...\ ABTomaTtuyeckana Hacrtpownka Perynsaro

pa \ MapameTtpbl UM

R.el | Tun wucnonHuteneHoro 0. 2X-NO3NLNOHHLIN 0,1..7 HeT orpaHuyeHumn
MexaHn3ma 1. 3X-NO3NLIMOHHBbIN

t.val | Bpems nonHoro xopga | CLK frm 0,1..7 ot 1 go 999
3X NO3NLIMOHHOTO
ncr.mexaHmsma

P.tol | OtknoHeHne mowHocTtu | DEC dot 0,1..7 ot 1 0o 63

Ha 3-x no3 M

PerynaTtopbi \ Perynsatop Ne.

..\ ABTomaTtnyeckas Hactpounka Perynsatopa \ lonycku

dRs OTKNOHEHNe BEKTOpa STORED DOT2 0,1..7 o1 0.01 n0 0.2
dGs | OTknoHeHue ¢asbl STORED DOT2 0,1..7 ot 0.01 g0 0.5
dSKO | CpeaHee STORED _DOT2 0,1..7 o1 0.01 no 0.5
KBagpaTuyHoe
OTKIMOHEHME

Perynsatopbl\PerynaTtop Ne... \ABTomaTtuyeckas Hactponka Perynatopa \OntumanbHble AaHHbIe

Rsop | Bektop STORED DOT2 0,1..7 or 0.3 800 1.5
Gsop | Paza STORED DOT 0,1..7 ot -180 o -80
B3 OtHoweHne nepuoga | STORED DOT1 0,1..7 otr1p005

KonebaHunm cucTtembl K
MOCTOAHHOW
NHTErpMpoBaHns

Perynatopbi\Perynsatop Ne..

Moaenu obbekTa

JABTOMaTu4yeckasa Hactpouka Perynatopa\llapameTpbl

En OTHoweHwne T2/T1 | STORED_DOT 0,1..7 ot 1 no 300
pacyeTHOU mMoaenu
obbekTa (1.0..51.1)
Be OTHOCUTENbHOE STORED DOT 0,1..7 ot 1 0o 100
3anasgbiBaHne mopenmu
obbekta (0.1..2.0)
Mpeo6pasoBarenu curHanos \ [peo6pasoBartensb curHanos Ne...
HANnd | Pexum paboTbl | 0. HopmanbHbin 0,4 HEeT orpaHnyYyeHnn
MpeobpasoBaTens 1. Py4dHon
CurHana
S.OD | Cemacbop  3aHsaATOCTM (O OTkn. 0,4 HeT orpaHnyeHumn
rnc 1 KaHan Ne1
2 KaHan Ne2
3. KaHnan Ne3
4. KaHan Ne4
5 KaHnan Ne5
6 KaHan Ne6
7 Kanan Ne7
8 KaHan Ne8
Alr.t | Taum-ayT aBapuu CLK frm 0,4 ot 0 go 600
P.Alr | ABapuiiHoe 3Ha4deHne | STORED DOT1 0,4 ot -100 go 100

BbIXOOHOIo CUrHana
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P.rES | MakcnmanbHas STORED_DOT 0,4 ot 0 go 100 [%/MunH]
ponyctumasi  CKOpOCTb
N3MEHEHNSA BbIXOLHOIO
curHana
P.Upr | OrpaHunyeHue STORED_DOT1 0,4 oT -100 go 100 [%]
MaKCMManbHOro
3Ha4YeHUsi  BbIXOAHOrO
curHana
P.min | OrpaHunyeHnue STORED_DOT1 0,4 oT -100 go 100 [%]
MUHUManbHOro
3Ha4YeHUs  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 HeT OrpaHn4yeHumn
1. AwnckpeTtHbin (on/off)
Cp.tL | Tun NOrvKn npu | 0. npsmas noruka? 0,4 HEeT OrpaHnyeHnmn
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... \ lnana3oH Ne...
nPC | Kon-Bo DEC_dot
MCMNOMHUTENbHbIX 0,2..6 or0po?2

mexaHusmos (M)

MpeobpasoBatenu curHanos \ lpeobpasoBatenb curHanoB Ne... \ lnana3oH Ne... \
Ykasarenb Ne... Ha nogkntoveHHbIn BYUM

PCP.i | Ykazatenb Ne... Ha |0. BYMM Ne1 0,1..7 HEeT orpaHnyeHumn
noakntoyeHHein BYUM  |1. BYUM Ne2
Brnoku ynpaBneHusa ucnonHutenbHbiM1 mexaHnsmamum \ BYUM Ne...
S.MD | Cemacop  3aHsToctn | 0. [1C Ne1 0,2 HeT orpaHnyeHumn
BYUM 1. MNC Ne2
2. CBobopgeH
PCP | HmwxHun nopor | STORED_DOT3 0,2 or0pgo1
pabouero curHana
BYUM
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SE.P | Tun wmcnonHutenbHoro |0. VM oTkntoyeH 0,2 HEeT orpaHnyYyeHnmn

MexaHu3ma 1. 2-nos3uymnoHHbIn UM
2. 3-no3numnoHHbIn M

db.F | 3oHa STORED_DOT2 0,2 o1 0.05 oo 10
HEeYyBCTBUTENBHOCTH
ansa 3agsuxkek (%)

dLP | Hanuuue patymka | 0. Hert 0,2 HeT orpaHuyeHumn
NOSNTIOXXEHNSA 3a4BUXKKN 1. Ectb

t.DP | Tun nogkntoyeHus (0. Bxog npubopa 0,2 HeT orpaHnyeHumn
AaTymka nosioXXeHns

i.DP | Homep Bxoga (ot 0) DEC_dot 0,2 ot0po7
AaTymka NonoXxeHns

t.StP | MuH. Bpems octaHoBkm |[CLK frm 0,2 HeT OrpaHnyeHnmn
3a4BVXKN

tP.L | MuH. Bpems pabotel [STORED DOT1 0,2 ot 0.1 po 10
3a4BVXKKN

tP.H |lNonHoe Bpemsa xoga |[CLK frm 0,2 HeT orpaHnyeHumn
3a4BVXKKN

tFP Bpems BbiGopkn ntocpta (STORED_DOT1 0,2 ot 0.1 go 10
3a4BVXKKN

LSP | UcxogHoe nonoxenue |STORED DOTA1 0,2 ot 0 no 100

3aaBMKKN B %

Brnoku ynpaBneHusa ncnonHutenbHbiMu mexaHnamamum \ BYUM Ne... \ Ccbinka Ne... Ha

BbIX.9J1IEMEeHT

OP Ccbinka Ne... Ha 0. He 3agencTteBoBaH 0,1..3 HeT orpaHuyeHumn
BbIX.9N1EMEHT 1. BbixogH.anemeHT Ne1
2. BbixogH.anemeHT Ne2
BbixoaHble aneMeHThl
pa.OE | OrpaHnyenne poctyna 0. Tonbko No naposto HeT OrpaHnyeHnmn
K napameTtpam (1. YteHune 6e3 napons
BbixogHbix anemeHToB 2. [laponb HE HyXeH
At.OE | 'pynnoson aTpmbyT 0. He pegaktnpymbin, HeT orpaHu4yeHnmn
aepesa BbIXOOHbIX 3aBoackon
3NeMeHTOB 1. Pepaktnpymbin,
3aBoackoun
2. He pepaktupymbin,
Nonb3oBaTenbCcKumn
3. Pepaktupymbin,
Nonb3oBaTenbCcKumn
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BbixogHble anemeHTb! \ BbixogHon anemeHT Neo...

S.OE | Cemachop  3aHdatoctu 1. BYUM Ne1 0,1 HeT orpaHnyeHumn
B3 2. BYVM Ne2
3. PernctpatopNe1
4. PernctpatopNe2
5. PernctpatopNe3
6. PernctpatopNe4d
7. PernctpatopNe5
8. PeructpatopNe6
9. PeructpatopNe7
10.PernctpatopNe8
11.Knto4Ne1(1..8)
12.KntouNe2(1..8)
13.KntouNe3(1..8)
14.KntouNe4(1..8)
15.KntouNe5(1..8)
16. KntouNe6(1..8)
17.KntouNe7(1..8)
18.KntouNe8(1..8)
19.Pene aBapun
20. OTKN.
Pou | Tun BbIxogHoro 0. AHanorosbIn 0,1 HeT orpaHuyeHumn
afieMeHTa 1. [uckpeTtHbin (on/off)
tHP | MNMepwuopg WAM- |[CLK_frm 0,1 ot 1 go 81[c]
UMNynbCOB npwm
perynmpoBaHnm
t.L MwuHumanbHasa STORED DOT3 0,1 o1 0.05 go 0.5 [c]
ANUTENBHOCTb
umnynscos npu LWNM-
perynmpoBaHnm
YctaBku \ YctaBku B nporpamme Ne... \ YcTtaBka Ha ware Ne... \ YctaBku npu NBC Ne...
or.SP | Hanuuue koppekuumn 0. yctaBka 6e3 0,1..239 | HeT orpaHn4eHni
yCTaBKU KoppeKLumm
1. ycrtaBka+rpadumki
2. ycTtaBka+rpaduk2
LF.LU | Ckopoctb  unameHenuss STORED_DOT 0,1..239 |0...9999 [en.
yCTaBKM N3M./MUH]
P._SP | Tun yctaBsku 0. 3HadveHwue VAL 3HayeHne
1. MowHOCTb PO MowHoCTb
b.CH.L | HmkHsasa rpanvuya |[STORED DOT 0,1..239 |-9999...9999 [eq.
3aJaHunda yCTaBKU n3m.]
b.CH.H | BepxHas rpaHnua (STORED_DOT 0,1..239 |-9999...9999 [egn.
3aJaHunda yCTaBKU n3m.]
SP.LU | 3HauyeHune ycTaBku STORED DOT 0,1..239 |-9999...9999 [eq.
n3m.]
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MucnekTopbl \ UHcnekTop Ne... \ B nporpamme Ne... \ Ha ware No...

E.USE | cnonb3oBaHue 0,2..1918 | HeT orpaHn4eHui
0. He ucnonesyetca
WMHCMEeKTopa Ha AaHHOM
1. WNcnonb3yetcs
ware
LG.tY | Tvn normkn Ha pgaHHom (1. O6paTtHas noruka 0,2..1918 | HeT orpaHuyeHumn
ware 2. [psimas noruka
3. [M-obpasHas
4. U-obGpasHas
rE.Pt | Touka oTcyeTa noporoB | 1. OTHOCWUT. yCTaBKu 0,2..1918 | HeT orpaHuyeHumn
NMHCNeKTopa 2. abcon. noporu

MucnekTopbl \ UHcnekTop Ne... \ B nporpamme Ne

... \ Ha ware Ne... \ NMopor Ne...

A.ij | Mopor Ne... | STORED DOT | 0,1..1919 | oT -999 go 9999
MHcnekTopbl \ UHcnekTop Ne... \ BrnokupoBku cpabaTtbiBaHMA MHcNneKkTopa \ BnokupoBka
No...
BL.St | BnoknpoBka 0. HeT 6rOKMPOBKM 0,1..23 HeT orpaHuyeHumn
cpabaTtbiBaHUs 1. no BpemeHun
2. N0 JOCTUX. YCTaBKM
3. No BpEMEHU UnNu
yCTaBKe
BL.t | Bpems 6nokmpoBku CLK frm 0,1..23 ot 1 0o 900
Peruncrtparopsbl \ Peructparop Ne...
Ao.L | HmxHsasa rpanvya |[STORED DOT 0,1..7 oT -999 no 9999
AnanasoHa
perncrpauum
Ao.H | BepxHsis rpaHuua |(STORED_DOT 0,1..7 oT -999 no 9999
AnanasoHa
perncrtpauuu
Er.St | CoctosiHue npu aBapun | 0. BbIkntoyeH 0,1..7 HeT OrpaHnyeHumn
1. BkntoyeH
OP.i | Homep BbIxogHoro 0. He 3apencTBoBaH 0,1..7 HeT orpaHuyeHumn
anemMeHTa 1. BbIxogH.anemeHT
Ne1
2. BbixogH.anemeHT
Ne2
MpuHaTHe peweHns o6 aBapun
pa.pr | ATpubyTbl focTyna 0. Tonbko No napornto HeT orpaHuyeHumn
1. YrteHune 6e3 napons
2. [Nlaponb He HyXeH
at.pr | 'pynnoBon aTpubyT 0. He pepaktupyembin, HET orpaHnyYeHnn

3aBoackoun
. Pepaktnpyembin,
3aBoackoun
2. He pepaktupyembin,
[Nonb3oBaTenbcKumn
3. Pepaktupyembin,
[Nonb3oBaTenbcKumn

—
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MpuHaTKe pew-a 06 aBapum \ Jlornka pew.B nporpamme Ne... \ Pew.Ha ware Ne...

log.a | Pew.Ha ware Ne... 0. NI 0,1..119 | HeT orpaHn4eHni
1. U
Bnoku LBA-aBapus \ NapameTtpbl LBA-aBapum Ne...
d.LBA | MuHumanbHo 0,1 oT 1 0o 9999
Heobxoanmoe . |sTORED DOT
N3MEHeHue BXO4HOM
BEJTMYUNHBDI
t.LBA | Bpemsa koHTpons LBA- CLK_frm 0,1 ot 1 0o 600
aBapuu
Mpadukn
pa.gr | ATpulyTbl poctyna 0. Tonbko No napoJsio HET orpaHnyYyeHnmn
aepeBa rpadomMkoB 1. YteHune 6e3 napons
2. [Naponb He HyxeH
padomkum \ 'pachuk Ne...
Ch.At | 'pynnoson aTpnbyT 0. He pepaktupyembin, 0, 10 HeT orpaHu4yeHnmn
3aBoackou
1. Pepaktupyembin,
3aBoackou
2. He pepaktupyemsbin,
Monb3oBaTenbcknn
3. Pepaktupyembin,
lMonb3oBaTenbCKNn
Node |4ucno yanoBbiIX TO4eK DEC_dot 0,10 ot 0p0010
rpadumka
Mpachmkn \ N'paduk Ne... \ Touka Ne...
absc | X-BxogHas BenndnHa  |STORED DOT 0,1..19 ot -999 o 9999
ordn | Y-KoppekTupytoLlee STORED_DOT 0,1..19 oT -16383 oo 16383
3Ha4YeHne
Bxoabl rpadmkoB
pa.a2 | ATpubyTbl gocTtyna 0. Tonbko no naporsnto HET orpaHnyYyeHnn
1. YteHue 6e3 napons
2. [Naponb He HyxeH
at.a2 | 'pynnoson aTpubyT 0. He pepaktnpyembin, HeT orpaHuyeHumn
3aBopackon
1. Pepaktupyembin,
3aBopackon
2. He pepaktnpyembin,
Monb3oBaTtenbcknn
3. Pepaktupyembin,
Monb3oBaTtenbcknn

176




Bxoabl rpacdukoB \ Bxoa rpaduka Ne...

in.Gr

Bxopa rpadmka Ne...

He nogkntoyeH
Bbluncnurens Ne1
Bbluncnuntenb Ne2
Bbluncnuntenb Ne3
Bbluncnuntens Ne4
Bbluncnutenb Ne5
Bbluncnuntenb Ne6
Bbluncnutenb Ne7
Bbluncnuntenb Ne8
Bpems wara

©CoNOoORWN =0

0,1

HeT orpaHuyeHumn

leHepaToOpbI

pa.ge

ATpubyThl AocTyna

Tonbko No naposnto
UTteHne 6e3 napons
[Maponb He HyXeH

HET orpaHnYeHnmn

at.ge

MpynnoBon aTpnbyT

oo

He pepaktupyembin,

3aBopackon

. Pepaktupyembin,
3aBopackon

. He pepaktupyembin,
lNonb3oBaTenbckum

3. Pepaktupyembin,

—

N

NMonb3oBaTenbCKUN

HeT orpaHuyYeHumn

leHepaTopbl \ MeHepaTop Ne... \ Pasa Ne...

dur

| Paza Ne...

ICLK frm

10,1..27

| oT 1 go 8191

depeBo knro4yen

n.KEY

Kon-so ucnonb3yembix
Knoven

DEC_dot

otr0po08

AKEY

MpaBa gocTtyna K
AepeBy KIo4en

. Tonbko No naponto
. YUrteHne 6e3 napons

HeT orpaHuyeHumn

0.KEY

‘pynnoson
Aepesa

aTpmbyTt

0

1

2. [Nlaponb He HyXeH

0. He pepaktupyembin,
3aBoackoun

1. Pepaktupyembin,
3aBoackoun

2. He pepaktupyemsbin,
Nonb3oBaTenbCcKumn

3. Pepaktupyembin,
lNonb3oBaTenbCcKumn

HET orpaHnyYyeHnn

OepeBo knro4yen \ Ceasum knoyen ¢ B3 \ Homep BI, 3aHATOro knroyom Ne...

n.rEL

Homep B3,
krtodom Ne...

3aHATOro

1. OTKnoYeH
2. B3O Ne1
3. B3O Ne2

0,1..7

HeT orpaHuyeHumn

OepeBo knto4yen \

CBs3u reHepatopoB ¢ kntovamu \ Knroy Ne...

S.KEY

Cemadhop
NPYHAANEXHOCTU
00beKTy

DEC_dot

0,120 .. 840

HEeT orpaHnyYeHnmn
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HepeBo knto4yen \ CBA3KM 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 aTpubyT 0. He pepaktupyembin, HET orpaHnyYyeHnn
3aBoackou
1. Pepaktupyembin,
3aBoackou
2. He pepaktupyemsbin,
Monb3oBaTenbCcKnn
3. Pepaktupyembin,
lMonb3oBaTenbCKNn
doG | KonmyectBo  cbpocos [DEC_dot 0...9999
no watchdog
220 KonunyectBo DEC _dot 0...9999
OTKMOYEHUN NNTaHUS
rES | Obwee konunyectso [DEC_dot 0...9999
cbpocoB
r.SrC | lMNpunumHa nocnepgHero 0. Py4Hou (BHELWHWUN) HEeT orpaHuyeHnin
nepecbpoca nepesanyck
1. lMponano nutaHue
2. CaMonpoun3BOSbHbIN
watchdog
Pr.rE | 3anomuHanmne Homepa 0. Ycr. MpNe1 LLNe1 HEeT orpaHnyYeHnn
nporpamMmmbl/iara 1. 3anoMHUTL HomMep
Mp/LWU
BnokupoBKU 1 nepekn4vYeHne 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 orpaHnyYyeHnmn

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
C nepegHen n c
BHELLIHNUX 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

KUunda Ha nponagaHve nutaHuA

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
Pepaktupyembin,
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 [BYyX BWOOB NepBMYHbIX NpeobpasoBartenen —
TepmornpeobpasoBaTtenen CONpPOTMBMEHMS W TepMO3neKkTpudecknx npeobpasoBaTenen
(Tepmonap).

.1 TepmonpeoGpa3oBaTenu CONpoOTUBIIEHUA

TepmonpeobpasoBaTenn CONPOTMBAEHNA NPUMEHSIOTCA AN U3MEPEHUs TeMmnepaTypbl
OKpyXXaloLwen cpegbl B MeCTe YCTaHOBKM AaTuvka. [lpyHUMn OEencTBUA Takmx AaTyMKOB
OCHOBaH Ha CyLLEeCTBOBaHMM y psga MeTannioB BOCNPON3BOANMON N CTaburibHON 3aBUCUMOCTH
aKTUMBHOIO CONPOTUBIEHUS OT TeMmnepaTypbl. B kayectBe matepuana gns usrotosnexus TC B
NPOMBILLIIEHHOCTM 4allle BCEero ucnonb3yeTcd cneuuanbHo obpaboTaHHaa MegHas (ons
patymnkoB TCM) unu nnatnHosaga (ansa gatyukos TCI1) npoBorioka.

BoixogHble napameTtpol TC onpegensitotcad  UX  HOMWMHAmNbHbIMU  CTATUYECKUMM
xapaktepuctnkamm, cranHgaptudosaHHoiMm TOCT P 50353-92. OcCHOBHbIMM napameTpamu
HCX gaBsnatoTcs: HavyanbHoe conpoTtmeneHne gatynka RO, namepeHHoe npu temnepatype 0 °C,
N TemnepaTtypHbin KoaddpuumeHT conpoTtusneHus Wigy, onpegensieMbli Kak OTHOLLEeHue
COMPOTUBNEHUA AdaTyuka, uamepeHHoro npu temnepatype 100 °C, K ero conpoTUBAEHMIO,
namepeHHomy npm 0 °C. B cBasu ¢ Tem, 4to HCX TepmonpeobpasoBaTenein ConpoTUBNEHNS —
dyHKUMN HenuHerHble (ana TCM B obnactn oTpuuatenbHbix Temnepatyp, a ana TCIl1 Bo Bcem
AnanasoHe), B npubope npeaycMOTpeHbl CpeacTea Ans NMHeapu3aLnmm nokasaHun.

Bo n3bexaHue BANAHUS CONPOTUBNEHUN TPM151
COEOVHUTENBHbIX npoBoaOB Ha

pesynbTaTtbl U3MEPEHUA TemnepaTypbl, 9
nogknioveHve  partdmka K - npubopy

cneayet Npou3BoOANTb no R \ 10
TpexnpoBogHou cxeme. [pn Takon cxeme t

K ogHoMmy u3 BbiBogoB TC noakntovatoTces 11
OAHOBPEMEHHO aBa npoBoaa,

coeavHsaOWMX €ero ¢ npubopom, a K

APyromMy BbIBOAY - TpeTun PucyHok I'.1 — NMoaknioueHune TC no
COeauHUTENbHbIA NPOBOA4 (CM. PUCYHOK TPeXnpoBOAHON cxeMe
r.1).

[ns NONHOM KOMNEHcaunn BIUSIHUS COEAMHUTENbHbLIX MNPOBOAOB Ha pe3ynbTaTtbl
n3mepeHun Heobxoaumo, 4YTobbl MX CONPOTUBMEHUS ObiNM paBHbl ApPYr Apyry (BOCTaTO4HO
NCcnonb3oBaTbh OAMHAKOBLIE MPOBOAA PABHOW ASMHbI).

B HekoTOpbIX cnyyasix BO3HWKaeT HeobxoaumocTb nogknodeHna TC He no
TPEXNpPoBOAHOM, a MO [BYXNPOBOAHOW CXeMe, Hanpumep C UEenbk MCMNOMb30BaHUA YyxXe
MMELMXCA Ha OObEeKTe INUHUM CBA3W. Takasd cxema COeAMHEHUSsI TakkKe MOXeT ObITb
peanun3oBaHa, HO Npu ycnoBumn ob6s3aTenbHOro BbiNONHEHUA paboT no Mpunoxenuto I,

.2 TepmoanekTpuyeckme npeodbpasoBarenu (Tepmonapbl)

TepmoanekTpuyeckue npeobpasosatenu (tepmonapbl) TIM  Tak  Xe, Kak w
TepmorpeobpasoBaTenn COMPOTUBIIEHUS, MPUMEHSIOTCA AN U3MEpPeHus TemnepaTypsbl.
MpuHUMN OencTBus TepMmonap OCHoBaH Ha adpdpekTe 3eebeka, B COOTBETCTBUM C KOTOPbIM
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HarpeBaHWe TOYKM CoedVHEHUd [OBYX pPas3HOPOAHbIX MNPOBOAHWKOB  Bbi3blBAeT Ha
NPOTUBOMNOJSIOXHbBIX KOHLIAX 3TOW Lienn BO3HUKHOBEHME 3NEKTPoABMXKYLLEN cunbl — TepMmo3C.
BennunHa tepmo3[C un3HayanbHO 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 paﬁOHMV:I 9
B TOW WAM MHOW CTeneHu SBNSATCS Crau
HENUHENHbIMK  (PyHKUMSMKU, B npubope + 10
npegycMOTPEHbI cpencrtea ans _
nuHeapusaumm nokasaHwii.  Touka "
COeaVHEHNsT Pa3HOPOAHbIX MPOBOAHUKOB

Ha3blBaeTCs paboymm crnaem AAT4UK TEMNEepaTypbl
Tepmonapbl, a UX KOHLbl — CBOBOAHBLIMM CBOGOAHBIX KOHLIOB
KOHUaMM  UnNM  MHOrga  «XOJ04HbIM PucyHok .2 — lNoagknroyeHne Tepmonapbl
cnaemy.

Pabouunn cnan Tepmonapbl pacrnonaraeTca B MecCTe, BbIOpaHHOM Anst KOHTpons
TemnepaTypbl, a CBOBOAHbLIE KOHLbl MOAKMYAKTCA K u3MepuTenbHoMy npubopy. Ecnu
nogknoyeHme cBobOOOHbLIX KOHLIOB HENOCPenCTBEHHO K KOHTakTam npubopa TPM151 He
npeacTaBnseTcss BO3MOXHbIM (Hanpumep, u3-3a WX ydaneHHocTW Apyr OoT gpyra), TO
coeguHeHMe Tepmonapbl €  npubopoM  Heo6XOAMMO  BLIMOMHATL  NPU  MOMOLLM
KOMMEHCAUNOHHbLIX  TEPMOSNEKTPOOHbLIX MNPOBOAOB wnu  kabenen, ¢ obasaTenbHbIM
cobniogeHnemMm MNOnsAPHOCTU UX BKAOYEeHUSA. HeobGxoauMoCTb NPUMEHEHUSI TakuMx MPOBOAOB
obycnosneHa Tem, 4to S[C TepMmonapbl 3aBUCUT HE TOSbKO OT TemnepaTtypbl pabo4yero cnas,
HO 1 OT TemnepaTypbl ee CBOBOAHbIX KOHLOB, BENUYMHY KOTOPOW KOHTPONMPYET cneunanbHbli
AaTyYMK, pacnonoXeHHbin B npubope. [Npn 3TOM MCNoNb30oBaHME TEPMOINEKTPOAHbIX kKabenen
No3BONSET YBENUYUTL ASIMHY NPOBOAHMKOB TEPMONapbl U «nepeHecTu» ee cBOBOAHbIE KOHLbI
K KneMMHuKY npmnbopa TPM151.

Mpumep cxembl nogkntodeHus T k Bxogy 1 npubopa npeactaBneH Ha pucyHke IM.2.

BHUMAHUE! [na pa6otbl ¢ npubopom MoOryT ObiTb MCNOMb30BaHbl TOMBKO Tepmonapbl C
N30MMPOBaHHbLIMU N HE3a3eMITEHHBbIMM PabovmMK CnasiMu, Tak Kak oTpuuaTenbHble BbiBOAbI NX
cBOOOAHbIX KOHLOB 06beaAnHeEHbI Mexay cobon Ha Bxoae B npubop TPM151.
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Mpunoxenne [O. [lloakno4vyeHne TepmMmonpeobpasoBartenen
CONpOTUBIIEHUSA NO ABYXNPOBOAHOWN CXeMe

MpunoxeHne cooepXuT onucaHne u NpuMepbl NOLKYEHNS TepMonpeobpasoBaTenemn
COMPOTUBIEHNSA NO ABYXNPOBOAHOM CXEME.

a1 Kak ykasbiBanocb paHee, TMNpUMEHSieMble B  KayecTBe  [aT4yMKOB
TepmonpeobpasoBaTenn CONpPOTUBIIEHNA OOIMKHbI COeAMHATLCA ¢ BXogamn npubopa TPM151
no TPEexXnpPoBOLHOM CXeMe, UCMONb30BaHNE KOTOPOW HENTpanuayeT BAUSHUE COMPOTMBIEHUS
COeANHNTENbBHbIX NPOBOAOB Ha pe3ynbTaTthl M3aMepeHns. OgHaKo B TEXHUYECKN 06OCHOBAHHbIX
cnyyasx (Hanpumep, Korga yctaHoBka npubopa npon3BoauTcsa Ha obbekTax, 060opyaoBaHHbIX
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 WM3MEHEHUA TemnepaTypbl cpeabl,
OKPY>KaloLLEeN FIMHUIO CBA3N «4aTYNK—NPUGop».

Mpumep nogknoyeHns TepmonpeobpasoBaTenia CONPOTMBAEHNS K KOHTakTam «Bxog 1»
npuseneH Ha pucyHke 1.1.

Mpn ncnonb3oBaHMM ABYXNPOBOAHOW CXEMbl Nepen Hayanom akcnnyatauuu npubdopa
Heo6Xo4MMO BbINONMHUTL AENCTBUS, YKa3aHHble B n.n. [.2...[1.8.

0.2 T[lpoussectn noakmnwYeHWe  gatyMka No  AOBYXMPOBOOHOW — cCXeme K
COOTBETCTBYyHOLEMY Bxoay npubopa, aHanorMyHo TOMy, Kak 3TO yKasaHO B npumepe Ha
pucyHke [.1.

[0.3 Tlogknountb K §NUHUM CBA3UM  «AATYUK— TPM151
npubop» (K NPOTMBOMOMOXHbLIM OT Npubopa KoHuaMm
nMHWM)  BMECTO  TepmonpeobpasoBatens  MarasuH
conpotuBnenusa Ttuna P4831 (unn nogobHbin emy C 9110111
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 nHamnkaTopa L1
3amKkcnpoBaTb BESNIMYNHY OTKIOHEHUS TemnepaTypbl OT
3Ha4veHus 0,0 °C.

t°C
PucyHok 1.1 — NogkntoyeHne TC
no ABYXNpPOBOAHOMN CXeMe KO
Bxoay 1
[MonyyeHHoOe OTKMOHeHWEe Bcerga AOMKHO MMETb MONOXUTENbHOEe 3HavyeHve, a
Benu4yMHa ero byaeTt 3aBMCceTb OT CONPOTUBNEHUS NMNHUN CBA3U «AaTYNK—NPUOBOpP».
[.6 YctaHoBUTb AN AaHHOro gatyuka napametpom Casur xapakrtepuctuku in.SH
KO3 PUUMEHT KOPPEKLUUKN, paBHbIN 3HAYEHMIO, 3a(PUKCUPOBAHHOMY NPU BbINOMHEHUN paboT Nno
n. 4.5 (otknoHeHue nokasanun LIN1 ot 0,0 °C), HO B3ATOMY C NPOTMBOMNOJSIOXHbLIM 3HAKOM, T. €.
CO 3HaKOM «MUHYC».

Mpumep. lMocne nogknioveHuMss K BXoAy BTOPOro kaHana TepmonpeobpasoBaTens
COMPOTUBIEHMST NO OBYXMPOBOAHOW CXemMe W BbINOAHeHus paboT no n. 0.5 Ha
nugukatope UW1 3adwmkcupoBaHbl nokasaHusa 12,6 °C. [Ona komneHcauuu

182



COMPOTUBNEHUS TJMHUN CBSA3W 3HaAYeHWe nporpamMmmuvpyemMoro napametpa in.SH
AaTymnKa TpeTbero KaHana cnegyeT yCTaHoBUTb paBHbiM —012,6.

0.7 TMpoBepuTb NpaBUNbHOCTb 3aJaHWA KOppeKuun, A Yero, He Un3MeHsas
COMpPOTUBNEHMA Ha MarasuHe, nepesectn npubop B pexmnm PABOTA n ybeamTbcs, 4TO
nokasaHuMs Ha COOTBETCTBYKLIEM KaHane uHgukaTopa L1 paeHbl 0 °C (c aGcontoTHOM
norpeLHocTbio He xyxe 0,2 °C).

0.8 Otkniounte nuTaHne npubopa. OTCOEAMHUTL NUHWUIO CBA3WN «OaT4YMK—Npubop» oT
MarasuHa conpoTUBMEHNS U NOAKITOYUTL €€ K TepmonpeobpasoBaTternto.

0.9 Ecnnm ko BTOpoMy Bxogy npubopa Takke HeobxoauMmo noacoeanHUTb
TepmornpeobpasoBaTenb COMNPOTUBMNEHUS MO OBYXNPOBOOHOW cCxeme, criedyeT BbIMOMHUTb
nocnegoBaTenbHOCTb Aencteui no n.n. [.2-[1.8 ana sxona 2.
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MpunoxeHune E. UudpoBasa dounbTpaumsa n Koppekums namepeHum
MpunoxeHne cogepXut onncaHme YHKUMOHNUPOBAHUS, OCOBEHHOCTM U XapaKTEPUCTUKN

UMdpoBOM OUNbTPALUKN U KOPPEKLMN N3MEPEHUN.

E.1 UudpoBas hunbTpauma namepeHmmn

E.1.1 Ona ocnabneHusa BAUAHUSA BHELUHUX
UMNYMbCHbIX ~ MOMEX  Ha  3KCMnfyaTauWOHHble
XapakTepuctukm npmbopa B nporpammy ero paboTbl
BBedeHa UuudpoBas dunbTpauma pesynbTaToB
N3MEpPEHNI.

dunbTpauusa ocCyLLEeCTBASETCS He3aBUCUMMO
ansa kaxgoro Bxoga v nposoantca B ABa 3Tana.

- ﬁ KoHbKrypauKa TPMIST (MMA He saaaH0)
=21 NapameTpe! nprbopa
= [:I Exoael
+-[®] Bxoa Mol
= E Bxoa M22
AFC MocTOAHHAA BREMEHH LMbpoEoro funeTpa  in Fd
Aee Monoca wibposoro GHAETpa in.FG

E.1.2 Ha nepBom 3Tane dunbTpaumm n3 TEKyLKUX U3MEPEHUN BXOOHLIX MapameTpoB
OTPUNBTPOBLIBAIOTCA 3HAYEHUA, UMEIOLLNE ABHO BblpaXeHHble «NpoBarnbl» U «BbIBPOCHI».

Ans atoro B npuGope BLIMUCISETCSH Teaxr ]

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 u3MepeHue. B
crnyyae nomexu, 3TOT akT noaTBepAnTCS
NMOBTOPHbIM N3MepEHNEM, n NoXHoe
N3MepeHne aHHynupyeTtcs. Takon anroputm
no3BosnisieT 3awmTuTb NpMbop OT BO3LENCTBUSA
€0VHUYHBIX UMMYSbCHBIX U KOMMYTaUWUOHHbIX
nomMex, BO3HMKAKOLWMX Ha MNpOU3BOACTBE MNpwU
paboTte cMnosoro o6opygoBaHus.

Monoca unbTpa 3agaeTcs B egmMHULax T
n3MepsieMoil BenMuMHbl napametpom in.FG "™
ana kaxgoro Bxopa.

Cnepyet wumeTb B Buay, YTO 4Yem
oonbwe 3HaveHne [lonocbl dunbTpa, TEM
nyJwe nomMexosaluLeHHOCTb
N3MEpPUTENBLHOIO KaHana, HO npu 3ToM (K3-3a
BO3MOXHbIX MOBTOPHbLIX W3MEPEHUN) XyXe
peakunsi npmbopa Ha ObICTpoe dhakTnyeckoe
n3MeHeHne BXOAHOro napametpa. [loaTomy, Tuam
npu 3agaHun [lonocbl dunbTpa, cnegyet
y4nTbIBaTb MaKCUMarbHY0 CKOPOCTb
N3MEHEHNSA KOHTPONMPYEMOW BEMUYMHBI, a
TaKkKe YCTaHOBMEHHYK Ans AaHHoro [atyvka
nepuoanyHocTb onpoca. [pu HeobxoammocTn

Tuam 1

|

Tt
a) KOHTpoAupyemas Temneparypa
Tt
6) GunbTPLl OTKNIOYEHDI
A
=4 3afjaHHoe _
3Havexune in.FG

Tt

B) BK/OYEH ounbTp in.FG

Y

r) sknoyeHbl Gunbtpsl in.FG v in.Fd

AaHHbIA  punbTp  MOXeT ObiTb  OTKIIOYEH PucyHok E.1 — BpeMeHHble avarpambi

YCTAHOBKOM HYNEeBOro 3HayeHuss napametpa
in.FG.
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E.1.3 Ha BTOpoM aTane dunbTpaumm oCyLLEeCTBSETCA CriaxmnsaHue (aemndupoBaHue)
CuUrHana c uernbi YCTPaHEHUS LLYMOBbIX COCTaBMSOLLNX.

OCHOBHOWN XapaKTepucTUKon crinaxusatowiero punstpa asngetcsa lNoctosiHHasi BpeMeHn
dunbTpa — WHTEpPBaAnN, B TedeHWe KoToporo curHan pgocturaeTr 0,63 OT 3HAYEHUS Kaxgoro
N3MepeHns.

[MocTosiHHaA BpeMeHn hunbTpa 3agaeTcs B cekyHaax napameTtpom in.fd gns kaxgoro
Bxopa.

CnepyeT NOMHUTb, YTO yBENMYEHUE 3Ha4YeHus [1oCToAHHON BpeMeHu bmnbTpa ynydaeT
NnoMexo3alWuLeHHOCTb  KaHana UW3MepeHus, HO  OAHOBPEMEHHO  yBenuyMBaeT  ero
WHEPLMOHHOCTb, T. €. peakuma npubopa Ha ObICTpble WM3MEHEHUS BXOAHOW BESIMYUHLI
3amenngercs.

Mpn HeobxogMMoOCTM [aHHbIA (PUNLTP MOXET ObITb OTKNIYEH YCTAHOBKOW HYSEBOro
3HayeHus napameTpa in.fd.

BpemeHHble gnarpammbl paboTbl LMPOoBbLIX OUNbTPOB NpPeAcTaBreHbl Ha pucyHke E.1.

E.2 KoppeKkuusa nameputenbHON XapakKTepUCTUKN JaTYMKOB
E.2.1 Ons yCTpaHeHus HaYanbHOM = 2 kondwrypauns TPMISI (s He 3aaaHO)

norpeLwHoOCTn |'|p906pa3OBaHV|ﬂ BXOOHbIX CUTHAJ10B =.[23 NapaweTpel npubopa

n I'IOFpeLIJHOCTeVI, BHOCUMbIX CcOeaUHUTENbHbIMUA =1 Bxoae

NPoBOAAMU, MW3MEPEHHbIE U OTMUILTPOBAHHLIE ; % :izj ::;

I'IpVI60pOM SHa4eHnA MOFyT 6bITb ARC Koppekuna "CABMM XapaKTepHcTHEH" in.aH
OTKOPPEKTNPOBAHbI. B an6ope TPM1 51 AnA ABC FoppekumrA "HaKNOH XapakTepHoTHK'  inuSL

kKaxxgoro Bxopga ectb gBa Tuna Koppekuuu, C
NMOMOLLbIO KOTOPbLIX MOXHO OCYLLECTBNATbL COBUI U M3MEHEHME HaKroHa W3MepUTENbHOWN
XapaKTepUCTUKN.

E.2.2 CpoBur xapakTepuUCTUKM OCyLLeCTBNAeTcss nyteMm npubaBneHus K M3MepeHHON
BeNUYNHEe 3Ha4yeHus, 3agaHHoro napametpom in.SH gns gaHHoro Bxopga. 3HaveHue Cpasura
XapaKTepUCTUKM aTyuka 3agaeTcs B eguHuLax M3MepeHns on3nmyeckon BENUYUHBI U CAYXUT
ANSA yCTpaHeHNs1 BNNAHWUS Ha4anbHOW NOrpeLHOCTN NepPBUYHOIO npeobpasoBatend (Hanpumep,
3HayeHus Ry y TepmonpeobpasoBaTenen ConpoTUBIIEHNS).

MpumeyaHue - lNpn paboTe ¢ nNnatMHOBLIMKM TepmornpeobpasoBaTensamMmM CONPOTUBMAEHUS Ha
3ajaHHoe B napameTtpe in.SH 3HayeHne caBura HaknagblBaeTCa TakkKe KoppeKuums
HenuHenHoctTn HCX gatymka, 3anoxeHHasa B nporpamme 06paboTkn namepeHun.

Mpumep caoBura N3aMepuTenNbHON XapakTepUCTUKN rpadondeckn npeacrasrieH Ha pucyHke E.2.

E.2.3 W3meHeHve HakroHa XapakTepUCTUKM OCYLLECTBISAETCH MNYyTEM YMHOXEHMUS
N3MEPEHHOW BENUYMHBI Ha NOMNPaBOYHbIN KOIMPHUUMEHT O, 3HAYEHME KOTOPOro 3agaeTtcs Ans
kaxxgoro [artuymka napameTtpom in.SL. [JaHHbIN BMA KOPPEKUMM MOXKET ObiTb MCNOMb30BaH Ans
KoMneHcauum norpewHocten camux  [daTtymkoB  (Hanpumep, MNpU OTKIIOHEHUMM Yy
TepmonpeobpasoBatenen conpotusneHna napameTtpa Wigp OT CTaHOAPTHOMO 3HAYEHWS) UMK
NOrpeLHOCTEN, CBA3aHHbIX C Pa3bpoCOM CONPOTMBAEHUA LUYHTUPYIOLWNX pPe3ncTopoB (npwu
paboTe c npeobpasoBaTensiMm, BbIXOAHbIM CUTHANOM KOTOPbIX SBMSETCS TOK).
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PucyHok E.2 — Koppekuus «casur P"cyHOKan'za_K_:_(:;)Mp:TKMuKV::)«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 NonpaBoOYHOro KoaduumeHTa, yctaHaBnMBaemMoro napameTpom in.SL;

[MpakT — pakTnyeckoe 3Ha4YeHne KOHTPONMPYEMOWN BXOOHOM BESTUYMHDI;

Mn3m — n3amepeHHoe NpMbopomM 3HaYEHME TOM XKEe BESTUYUHDI.

Mpumep  M3MEHEeHUsT  HaKNoOHa  M3MEPUTENbHOMW  XapaKTepPUCTUKK
npeacrasneH Ha pucyHke E.3.

Onpepenntb HEOBXOAUMOCTL BBELAEHMS NONPABOYHOro KO3dhdmumneHTa MOXHO, U3MepuB
MakcumanbHoe unM OnmM3koe K Hemy 3HayeHue napameTpa, rAe OTKMIOHEHME HakfoHa
N3MepUTENbHON XapaKTepucTmkm Hambonee 3ameTHO.

rpacuyeckn

BHUMAHUE! 3agaHve KOppekTUPYILWNX 3HAYEHUN, OTIMYAKOLWMXCA OT 3aBOACKUX YCTAaHOBOK
(in.SH = 000.0 n in.SL = 1.000), nameHsieT cTaH4apTHbIE METPONOrnMYecKne XxapakTepuCTUKK
npnbopa TPM151 w©n JOMKHO NPOM3BOAUTBCA TOMBKO B TEXHMYECKM OBOCHOBAHHbLIX Cry4vasix
KBanMuLUMpOBaHHbIMK cneunanMcTamu.

MonyyeHHas nocne dunbTpauun M KOppeKuMn pesynbtupyrowas uHgpopmauma ob

N3MEPEHHbIX 3HAYEHUsIX BXOAHbIX BENWYMH NOCTynaeT Ang ganbHenwen obpaboTkm Ha
Bbiqucriumenu npnbopa nnun B cetb RS-485.
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MpunoxeHune X. MAL-perynatop n napamMmeTpbl ero HaCTPOMKMU

MpunoxeHne coaepXxuTt onncaHme obwmx npuHumnos MNUNO-perynupoBaHuns, napameTpoB
MNO-perynatopa n ero PyHKUMOHMPOBAHNA, OCOBEHHOCTEN N XapaKTEPUCTUK.

X.1 O6wume npuHunnbl NMAO-perynupoBaHus. NMNapameTtpsbl NMUO-perynartopa

X.1.1 NO-perynaTop u ero Ko3acppumneHTbI

MAO-perynatop  (MponopuUMOHanbHO-UHTErpanbHoO-gnddEepPeHUnanbHbIn - perynaTop)
BblJaeT aHanoroBoe 3HayYeHue BbIXOAHOrO0 CUrHana, HarpasfeHHOe Ha YMeHblUeHue
OTKITOHEHNSA TEKYLLIETO 3HAYEHUS KOHTPONIMPYEMOW BENUYNHBI OT YCTaBKM.

BeixogHown curHan MNMALO-perynatopa Yi paccumtbiBaeTcs no popmyne:

Y, E + AE; + ! Zn E. At
= .+ T - — .
' -Xp : 8 Atnam Tu i=0 Lo

roe

Xp — nonoca NponopLMOHanbHOCTK;

Ei — pa3HOCTb Mexay YCTaBKOM U TEKYLLNM 3Ha4YeHneM Ti KOHTponMpyemMmom
BESTMYMHBI, NN paccornacoBaHue;

T, — AndppepeHumnanbHas NOCTOAHHAs;

AEi — pasHOCTb Mexay ABYMS COCeAHUMUN uaMmepeHnamm Ein E;_q;

Atysy — BPEMS MeXOY ABYMS COCEOHUMU namepeHnammu Ti v Ti_4;

Ty — MHTErpanbHasa NOCTOSHHAS;

Y5 - HakonneHHas B i-1 MOMEHT BPEMEHM CyMMa paccorflacoBaHuii (MHTerparnbHas
' cymma).

Kak BMAHO 13 hopMynbl, CUrHanN ynpaBneHnsa SBrnseTcs CyMMOW TPEX COCTaBIAIOLLNX:

nponopumoHansHown (1-e cnaraemoe);

e VHTerpanbHon (3-e crnaraemoe);
anddepeHumanbHon (2-e cnaraemoe).
lMponopunoHanbHaa cocTaBnstowas 3aBUCUT OT paccornacoBaHust Ei n oTtBe4vaeT 3a
peakumio Ha MrHOBEHHYHO OLLIMOKY perynmpoBaHus.
WHTerpanbHasa coctaBnsaoLias coaepxuT B cebe HakonmneHHy owmnbKy perynnpoBaHus

E 1 no3sonsieT 4obUTLCS MaKCManbHOW CKOPOCTU AOCTUNKEHUS YCTaBKM.

OndpdepeHunansHas cocTaBnswLas 3aBuUCUT oT CKopocCTHn N3MEHEHUS
paccornacoBaHus  AEI/Atnam n NO3BONAET [ gg Kardwrypauma TPM1S1 (Mna He 3aaaHa)

YyNy4dLMTb Ka4eCTBO NEPEXOHOro npouecca. S B8 NapaneTpel npreapa
Ans adhdeKTUBHOM paboThbl nuna- —.[23 Perynatope

peryndaropa Heobxoanmo nogobpatb ans o B PerynaTop net

KOHKPETHOTO OObeKTa perynmpoBaHUs 3HaAYeHUs H s asnsaransas

= ﬁ Perynatop N2g

koappuumentoB [MUO-perynsatopa Xp, T, U T, T —

(cooTBeTcTBEHHO, napameTpbl Pb, ti un td.ti R p— Fh
I'IOCJ'Ie,EI,HVIVI 3aﬂ,aeTCﬂ KaK OTHOLWeHne Tﬂ' / TM). ABC MocTOAHHAA HHTEMPHPOBAHKA L ki
HacTtpowky MNA-perynaTtopa AEC bt - oTHowerwe M4 K MK kd.ti
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peKkoMeHOyeTCs BbINOSTHATL B aBTOMaTUYECKOM pexume (cMm. n. 13.6). [pn HacTponke Bpy4HYyIO
nonb3oBaTenb MOXeT onpeaennTb NpubnuantensHble 3HaveHns napameTpos MN[-perynsatopa
no MNpwunoxeHuto XK.2.

1.2 HomuHanbHaa BbixogHas  MOWHOCTb. OrpaHu4yeHue  HakonseHus

MHTEerpanbHOMN COCTaBMNAKOLWEN

MoBeneHne obbekta npu knaccuyeckom [MNO-perynupoBaHnn OEeMOHCTPUPYET YepHas
KpuBas Ha pucyHke XK.1.

TA T
YeraBka |———f——N——F _ YcraBka
0 -
pems BuixogHas
Wurer- A MOLLHOCTb, %
pansHas ‘
COCTaBnsd0- .nom
wasa, %
i.UPr AN\ -
i.min /N -
Unrer- A
panbHas
0 bl COCTaBnalo0-
Bpems was, %
PVICYHOK XK1 i.UPr k- _ _
Fenml, \\.._./ -
i.min |——— Bpemg
PucyHok X.2

Mocne «nepeperynupoBaHUs» HaAYMHAETCA YMEHbLUEHME 3HA4YEeHUS WHTErpasribHoOM
COCTaBnsloLWen, 4YTo, B CBOKW o4vepedb, MPMBOAUT K nMpoBany HWKe YCTaBkM —
«HegoperynupoBaHmio». ToOnbKO Mocre OAHoro-gByx Takux konebanun [MN[L-perynatop
BbIXOAUT Ha Tpebyemoe 3Ha4YeHne MOLLHOCTMW.

Bo wu3bexaHue «nepeperynupoBaHunss» U  «HeOOPErynmpoBaHusa»  Heobxoammo
OrpaHNYUTb CBEPXY U CHU3Y 3HAYEeHME HAKOMMEHHON UHTerpansHOM COCTaBNAOLEN.

Mpumep. MimeeTca nedb, NS KOTOPOW M3 OMbiTa M3BECTHO, YTO ANS Noagep’KaHus
onpegeneHHon yctaekn Tpebyetca mowHocTb 0T 50 % 8o 70 %. Pasbpoc mMoLwHOCTU B
20 % BbI3BaH U3MEHEHUAMM BHELUHUX YCMOBWUWA, Hanpumep TemnepaTypbl HapY>XHOro
Bo3gyxa. Torga, BBOOSA OrpaHUYEeHWe UWHTerpanbHOW COoCTaBnfawwen, T. e. 3adas
napameTpbl i.min = 50 % un i.UPr = 70 %, BO3MOXHO YMEHbLUNTL «NepeperynnpoBaHne»
N «HepoperynuposaHne» B cucteme (CMm. pucyHke XK.1, cuHaa kpueas).

BAXHO! Cnegyer noHumaTtb, 4TO OrpaHudeHns napametpoB i.min un i.UPr
pacnpoCTPaHAKTCA TOMbKO Ha MHTErpanbHyr cocTaBnaowyt. KoHeYyHoe 3HayeHne BbIXOOHON
MOLLIHOCTU, NOJSTy4EHHOE KaK CyMMa npornopumnoHarnbHon, auddepeHunanbHONn U NHTerpanbHON
COCTaBMNAKLWMX, MOXET fexaTb BHe npeaenos, 3agaHHblX i.min u i.UPr. OrpaHuyeHune
KOHEYHOro 3Ha4yeHnsa BbIXOOHOM MOLLHOCTU B cucTeMe 3agaetcs napametpamu P.min n P.UPr
(cm. n. 3.3.7.2.1.).
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Dlnﬂ yMeHbLlJeHMﬂ KOﬂe6aHV|V| an = @ Kondurypauna TPMIS1 (Mma He sa4aH0)

nepexogHbixX npoueccax MOXHO TaKXKe 3aaaTtb = (L3 NapameTpe! npuBops

HOMUWHAnNbHYH MOLLHOCTb. HomuHanbHas = PerynaTopel

MOLLHOCTb — 3TO CpefHAA MOLHOCTb, KOTOPYH # H Perynarop ot

Hago nodaTb B OGBLEKT perynupoBaHus [ans %pemmwa

DOCTMXKEHUS Tpebyemon yCTaBKMW. B = B mia-erynaTop
paccmaTpmBaeMom npumMmepe HOMUHalIbHYHO 4BC OrpaHiHenne MaKkcaiyta hHTerpana  iUpr
MoLHocTb P.nom HyxHO 3apatb paBHon 60 %. ot BRSPS

ABC HOMMHANEHSA MOWHOCTE P nam

Torma npun paboTe K 3HAYEHUKO BbIXOOHOM
MOLLHOCTK, paccumTaHHon MU-perynsatopom, 6yaet npubasBnsaTbCa HOMUHANbHAA MOLLHOCTb.
Mpn 3agaHMM HOMWMHANBHOW MOLLUHOCTU nNapameTpbl OrpaHWYeHna WHTerpana Heobxogumo
3agatb OT 3HayeHuss P.nom. CooTBETCTBEHHO, B Mpumepe ANd AOCTMXKEHUS 3Ha4vyeHust
nHTerpanbHoun coctasnsatowwen ot 50 % oo 70 % v npyn P.nom = 60 % Heobxoammo 3agaThb i.min
=-10 %, ai.UPr=+10 %.

Pabota cuctembl C 3agaHHOM HOMWHANbHOW  MOLLHOCTBIO U OrpaHU4EeHUs MU
WHTEerparnbHOM COCTaBnsoLlen nokasaHa Ha pucyHke K.2. Kak BUOHO U3 pUCYHKa, NepexonHbIn
npouecc npoTekaeT HECKONbKO BbicTpee, T.K. 3HAa4YeHME BbIXOLHOM MOLLHOCTWU Cpa3y HauynHaet
pactu oT P.nom, a He OT HyneBoro 3Ha4eHus.

Takke 3agaHne P.nom Heobxoaumo npu ncnonb3oBanum MNO-perynsatopa.

.2 OnpepeneHue napameTpoB NpeaBapuUTeribHOM HAaCTPOUKU perynsaTopa

MpuBeOeHHbI HMKe MeTond NOo3BoNseT onpeaenutb NpuUbnManTenbHble NapameTpbl
HacTpolku perynstopa. 3To OblBaeT HeobxogumMo B criyyae, €ecnu  npoBedeHue
npenBapuTenbHON HACTPONKN B aBTOMATUYECKOM PEXMME HEAoMNyCTUMO.

pybasa oueHka napaMeTpoB perynsitopa OCHOBaHa TA tos
Ha BPEMEHHbIX XapakTepucTukax nepexonHown ) '
dyHKUMM obObekTa perynupoBaHus. [Ons cHatua T2 f——i—————— D —

|
nepexoaHon (OyHKUMN OBBEKT BbIBOAAT B pabouyto i
obnactb B pYy4YHOM pexume, OOXMOAKTCHA i
cTabvnusaumm perynupyemon BennYnMHbl U BHOCAT :
I

I

BO3MYLLEHNE N3MEHEHNEM ynpasnstoLiero

BO34ENCTBMSA Ha AP, [% OT AvanasoHa M3MeHeHus T - >

yrnpaBnsawLero Bo3gencTang. 0 T t1 t
PucyHok XK.3 — N'pachmk nepexogHom

pyHKUMMN
Ctposar rpadwmk nepexogHon yHKUumM (cm. pucyHok 2K.3). Wcnonb3ysa rpaduk,
BbIYUCNSIOT:

tob =t1 —T;
vob = (T2 — T1)/(to6 *AP);
Ti=4%T

Xp = 2* 1,*vob, roe

Xp — nonoca nponopumoHanbHocTn, [eq. nam./%];

T EhocTtosiHHas 3anasabiBaHus, [C]

tob — nocTosiHHas BpemeHn 0b6bekTa, [c];

vob — MakcumarnbHas CKOPOCTb WM3MEHEHWUSA perynupyemMon Benu4YuMHbl Npu M3MEHEHUU
3aJaHnda Ha OAWH NpoueHT, [ea. nam./%I/c];

Ty — UHTErpanbHas NocTosiHHas, [C];

T, — ycTaHOBMBLUEECS 3HAYEHNE perynmpyemMon BennyunHebl, [ed. nam.];
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T1 — Ha4anbHoOe 3HaveHue, [ed. n3m.];

AP — n3meHeHuve ynpasnstoLero sosgenctaus, [%].

KoacppmumneHnT 1,/1, (napametp td.ti), onpegenstowun pgono auddepeHunanbHONn
cocTaBnsioLwien, Bolbnpaetca us nHtepeana [0,1...0,25].

KoHKkpeTHOe 3HaudeHue T,/T, 3agaeTca C y4eTOM peanbHbIX YCNOBWUW JKCnsyataumm u
XapaKTePUCTUK UCMOMb3yeMbIX TEeXHUYecKux cpeacts. [Ons Toro, 4TtoObl onpenenutb
onTUManbHOe 3HayeHune T,/T,, HeobxooMMoO conocTtaBuTb pPaboTy cUCTEMbl B pearibHbIX
YCNoBUAX 3KCMnyaTauumn npu AByX-Tpex pasnnyHbIX 3Ha4YeHus X 1,/t, (Hanpumep, npu t5/t, = 0,1;
0,151 0,25).

Mo ymonyaHuio BBeieHO 3HaveHue ty/t, = 0,15.
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NMpunoxeHue U. KOcTnposka npubopa

N.1 O6Lwume ykasaHus

nN.1.1 KOctmpoBka TPM151 3aknio4aeTcsa B NpOBEeAEHMU TEXHOMOrMYEecKUx onepauumn,
obGecneunBaloLLMx BOCCTAHOBIIEHME METPOSIOMMYECKNX XapaKTepucTuk npubopa B criyyvae
N3MEHEeHUs X Nnocne AnNUTENbHOM 3KCNnyaTaumm.

BHumaHune! HeobGxogMmocTb MpoBeOeHMst HCTUPOBKM OMNpeaensieTcss no pesynbTaTtam
noBepkn npubopa u AoMmKHaA NPOU3BOAUTBLCS TONBbKO KBaNMMUUMPOBAHHLIMUK crieuuanucTamm
METPOJSIOIMYECKMX CIYKO, OCYLLIECTBNSIOLWMX 3Ty NOBEPKY.

N.1.2 KOctupoBka BbINOMHAETCA MNpPU  MNOMOLUM  3TaANOHHbIX WCTOYHUKOB CUrHamNoB,
nMnTUpyroWwmMx paboTty AaTYMKOB M NOAKNOYaeMbiX K KOHTakTam Bxoga 1 npubopa. Bo Bpems
IOCTMPOBKM NPUBOP BbIYMCNAET COOTHOLUEHUS MEXAY MOCTYMMBLUMMU BXOOHBIMU CUrHanamm m
CUrHanamMmm CoOOTBETCTBYIOLLNX OMOPHbIX TOYEK CXEMBbI.

BbluncrneHHble  COOTHOLUEHUS (koadhpULMeHTHI IOCTUPOBKM)  3anuncbiBalOTCHA B
3HEeproHe3aBMCUMY0 NamaTb npmbopa M UCNonb3yTCA Kak 6a3oBble NPU BbINOSTHEHUM BCEX
AanbHENLWNX pac4EToB.

PesynbTaTtbl, NonyyYyeHHble npu tOCTMpoBKe Bxopa 1, aBTOMaTU4YEeCKN pacnpOCTpaHAKTCA
Ha Bxopg 2.

N.1.3 Ecnn no kaknm-Hnbyab NpuyMHaMm BbIMUCIIEHHOE 3HAYeHWEe KO3hdULUMEHTA BbIXOOUT
3a npegenbl, YCTaHOBMEHHble Ons Hero npu paspaboTtke npubopa, Ha LW BbiBOguTCS
coobLleHne o npuymnHe aTon owndkm (Tabnmua U.1).

Tabnuua U.1 - OwnbKM Nnpu LCTUPOBKE Npudopa

MpnyunHa ownbkn O603HayeHue Ha LU
KopoTkoe 3ambikaHne gatyunka (ans TC) noon
O6psbiB gatymka (ana TC n TM) - - - -
3HayeHne Ko PULMEHTA IOCTUPOBKM HUXKE YCTAaHOBNEHHOIO AN
Hero npegena LLLL
3HayeHne Ko pULMEHTA IOCTUPOBKU BbILLE YCTAHOBIIEHHOMO 414
Hero npegena HHHH
Temnepatypa cBob6ogHbIX KOHUOB TI1 He cooTBETCTBYET -
HOpMaIibHbIM YCIOBUSIM KOCTUPOBKM atll
OTKas n3amepuTenbHOro yCTpomncTBa AdE-

Mpu nosiBneHnn coobuieHns o6 ownbke crnegyetT BHMMATENbHO NPOBEPUTbL COOTBETCTBUE
MCTOYHMKA CUrHana, NoakrtyYeHHoro K kKoHTaktam Bxoga 1, 2, 3agaHHoMy (B napameTtpe in-t)
TMNY NepBMYHOrO nNpeobpasoBaTens, NPaBUNIbHOCTb CXEMbl MX COEAMHEHMUS, a TaKkKe 3Ha4YeHne
3aJaHHOro Ans KCTUPOBKM curHana. [locne ycTpaHeHusi BbISIBMIEHHbIX OWWBOK onepauuio
IOCTMPOBKM CnefyeT NoBTOPUTb B YCTAHOBIEHHOM NOpPSiaKe.
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N.1.4 KOcTupoBka npoBOAUTCA WHOMBUAYaNbHO [ONS Cneaylwux rpynn  nepBUYHbIX
npeobpasoBartenen:

e Me[HbIX U NaTUHOBbLIX TEPMOMETPOB CONMPOTUBIIEHNS CO 3Ha4YeHnem Ry = 50,0 Owm;
e Me[HblX, NNAaTUHOBbLIX U HUKENEBbLIX TEPMOMETPOB COMPOTUBIIEHNA CO 3HAYEHUEM

Ro =100,0 Owm;

e Me[HblX, NNAaTUHOBbLIX N HUKENEBbLIX TEPMOMETPOB COMPOTUBIIEHNA CO 3HAYEHUEM
Ro =500,0 Owm;

® Me[HbIX, NMATMHOBLIX WU HUKENEBbLIX TEPMOMETPOB COMPOTUBMEHUS CO 3HAYEHUEM
Ro = 1000,0 Owm;

e MEeAHbIX TEPMOMETPOB CONPOTMUBNEHMS CO 3Ha4YeHnem Ry = 53,0 Owm;

e Tepmonap tuna TXK(L), TXA(K), THH(N), TXKK(J) , a TakKe aKkTUBHbIX 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 AKTMBHbIX AATYMKOB C BbIXOoAHbIM curHanom 0... 1,0 B;

e AKTMBHbIX AATYMKOB C BbIXOoAHbIM curHanom 0...5,0 MA;

e AKTMBHbIX AATYMKOB C BbIXOoAHbIM curHanom 0...20,0 MA n 4...20,0 mMA.
Mpn aTOM KO3(PULUMEHTBI, NOSTyYEHHbIE MOCHE HCTUPOBKM OAHOro (Nboro) nepBMYHOro
npeobpasoBatens u3 BblOpaHHOW rpynnbl, aBTOMATUYECKM pPaACNPOCTPAHATCA Ha BCe
ocTanbHble NpeobpasoBaTeny 3Ton rpynmnbl.

MpumeyaHne - Ha npakTMke KONMUYECTBO MPUMEHSIEMbIX TUMOB  MEPBUYHbIX
npeobpa3oBaTene orpaHU4YEHO M HCTUPOBKY LieNnecoobpasHo BbIMOMHATL TONbKO ANS Tex
rpynmn, KOTOpble UCMNOMb3YTCA NPU 3KCMyaTauun.

N.1.5 Tlepen npoBedeHVeM KOCTUPOBKM YCTaHOBUTbH Ans AaTtydnka Bxopma 1 3HadveHue
napameTtpa in.SH = 0,0, a napameTtpa in.SL = 1,000.

OTknounTb  UMdpoBbIE PUILTPLI, YCTaHOBUB 3HadeHus napametpoB in.Fd u in.FG
paBHbiMK 0,0.

N.1.6 Tlpn npoeegeHnn paboT no CTUPOBKE npubopa crneagyeT cobniogatb Mepbl
6Ge3onacHOCTH, U3NOoXeHHbIE B pasaene 7.

BHumaHue! Mocne 3aBepLueHns 10CTUPOBKM TpebyeTcs BPYUYHYO BOCCTAHOBUTL NPEXHNE
HacTponkn npmbopa.

.2 DcTnpoBka npubopa ansa paboTbl ¢ MeAHLIMU U NNAaTUHOBLIMU
TepMOMeTpaMu COnpoTUBIEHUSNA

N.2.1 TMogkntountb K KOHTakTam Bxoga 1 npubopa marasuH conpotmBneHnin tuna P4831
(v nogobHBIM eMy C KnaccoM ToYHOCTU He Xxyxe 0,05), ycTaHOBMB Ha HEM 3HavyeHue u3
Tabnuubl N.2.

N.2.2 BknounTb nuTaHme npubopa u yctaHoBuTb Ans Bxoga 1 B napametpe in-t Tun
AaTyuvka, COOTBETCTBYOLLNIA IOCTUPYEMOMY NepBnYHOMY npeobpasosaTernto.
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Taonuua U.2

Tun gaTymka

3HayeHue conpoTmBneHnsa, Om

50M, 50I1, Pt 50 50,0

100M, 1001, Pt 100, 100H 100,0

500M, 500r1, Pt 500, 500H 500,0

1000M, 1000r1, Pt 1000, 1000H 1000,0

HectangapTtusoBaHHbin megHbii TC Ry = 53 Om 53,0

CoeaunHeHue npnbopa c Mara3mHoM TPM 151
COMPOTMBIIEHNA MNPOU3BOAUTL MO TPEXMPOBOOHON
CXeme B COOTBETCTBUW CO CXEMOW, NMPUBEAEHHOW HA |pgg31 % 9 | Bxoa 1
pucyHke A.1. \_

Uepes 3..5 MWHYT  MPOKOHTPONMPOBATb R 10 | Bxoa 1
nokasanunsa LI Ha Bxoge 1, K KOTOpOMY MOAKNIOYEH B 1
MarasuH conpoTtumerieHnin. OHW JOMKHbI O6bITb paBHbI - 11 XoR
0,0+0,3 °C.

Ecnn abcontoTHass NOrpelHocTb M3MEpPEHUs B PucyHoK V.1

aTon Touke npeBbiwaetr 0,3 °C, HeobxoaMmo
BbINOSTHATL Oonepauunu, ykasaHHble B n. MN.2.3.

1.2.3 MNponssecTn 1oCcTUPOBKY Npmubopa, BbINOMHAS cnegyowmne 4eNCTBUS:

A
R, |Bb|xon

e HaxaTb KOMOMHAUMIO KHOMOK

pexum DCTUPOBKA. Ha LI/ npepbiBUCTO 3acBETUTCS « - - - »;

(nopsigok HaxaTusi BaxeH!) ans Bxoda B

A r
e HaxaTb KHOMKY , BbicBeTUTCA «LALhY;
BBOA
e HaXaTb KHOMKY . Ha UM npepbiBucTo 3aceeTtntca «Iv;
Al ¥
e BBECTW KHOMKamu : KOZ AOCTYNa B PEXUM HOCTUPOBKU — « 4]
BBOA
e HaXaTb KHOMKY . Ha LI/ 3acBeTuTCAa cnoBo «EHP i;
BBOA
® HaxaTb KHOMNKY , 3anycTMB MNpOLECC BbIMMCNEHNA KOS(PADULMEHTOB, Mocne

OKOHYaHuA BbluncneHms Ha LI otobpasnTtca koadhbpuumeHT;

BBOA

e HaXaTb KHOMKY ansa 3annmcu nonty4eHHoro KOSCbeVILl,I/IeHTa B NaMATb N BO3BpaTa B

peXunm ICTUPOBKK Npmnbopa.

N.2.4 KOcTupoBka OKOHYEHa. BbIKMOUNTL HanpsikeHne NUTaHUsa U OTKAYMTb OT npubopa

MarasuH ConpoTUBNEHNN.

.3 KOcTnpoBka npubopa ansa paboTbl ¢ TepMmonapamMmn, akTUBHbIMMU
AaTyuKamm ¢ BbIXoAHbIM curHanom «— 50,0...+ 50,0 mB» n «0...1 B»

1.3.1 MogkniounTb K kOHTakTam Bxoga 1 npmbopa anddepeHumanbHbeii BonbTmeTp B1-12
B pexume kanubpaTtopa HanpsXeHuhn WnNn aHanormvyHbin emMy WCTOYHUMK 0bpasLoBoro
HanpsKeHUst ¢ Krnaccom TovHocTu He Hwxke 0,05. CoeguHeHue npubopa ¢ kanubpatopom

BbIMOMMHUTL MO CXemMe, nNpuBeAEHHOW Ha pucyHke .2,

NOoOKNn4eHns.
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N.3.2 Bknountb nutaHve npubopa u TPM 151
ycTaHoBUTbL Ans Bxoga 1 B napametpe
in-t TMn paTtynka, COOTBETCTBYHOLUUN 9 Bxog 1
tOCTUPYEMOMY nepBUYHOMY B1-12 &
npeobpasosaTtento. OTKMOUMTL paboTy Kanw6paropD] 10 | Bxoa 1
aBTOMaTU4YECKON KoppeKunmn no HanpsbkeHus | _
TemnepaType  CBOGOAHbIX  KOHLOB, 11| Bxop1
yctaHoBuB B napametpe Cj-.C 3HayeHune
«OFF».

PucyHok U.2
1.3.3 [ns tocTnpoBkn npubopa ¢ gatynkom «=50,0...+50,0 mB» Heobxoanmo

ycTaHOBUTbL B NnapameTtpe Ain.L 3HadeHne «— 50,0», a B napametpe Ain.H — 3Ha4yeHune «50,0».
Ansa toctnpoBkn npubopa ¢ gatyumkom «0...1,0 B» HeobxogmMmo ycTaHOBUTbL B napameTpe
Ain.L 3Ha4eHne «0,0», a B napameTpe Ain.H — 3Ha4eHne «100,0».
N.3.4 YcTtaHOBUTb Ha BbIxoge Kanubpatopa HanpshkeHus 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. 3T nokasaHus
AOJTKHbI COOTBETCTBOBATbL AaHHbLIM, NpUBEAEHHBLIM B Tabnuue N.3.

Ecnn norpeLlHocTs n3mMepeHnsa B 3TON TOYKE NPEeBbILAET yKa3aHHOE 3HaYeHue, BbIMOSHUTD
n. N.2.3. Ona TMMN(S) nepea BbinonHeHuem n. M.2.3 ycTaHOBUTL Ha Bbixoge kKanubpartope
HanpshkeHus 3HadeHue pasHoe 20,15 mB.

N.3.5 KOcTupoBKa OKOHYEHa. BbIKNIOYMTL HanpsKeHne nuUTaHns U OTCOeAUHUTb OT BXoda
npubopa BonbT™MeTp B1-12.

194



.4 lOcTupoBka npubopa Ans paboTbl C aKTUBHbIMU JaTYNKaMU TOKa

N.4.1 MNogkntounTb K KOHTakTam Bxopga 1
npubopa anddepeHumnanbHeli BonbTMeTp B1-12
B pexume KanubpaTtopa Toka UM aHanornyHbin

eMy MCTOYHMK 0Bpa3LIOBOro MOcTOsHHOrO Toka ¢ [B1-12

TPM 151

9

Bxop 1

O

KNaccoM TOYHOCTU He Huxe 0,05. CoeauHenue | Kanubpatop
HanpaxeHus

npubopa ¢ KanbpaTopoM BbINOMHUTL MO CXEME, C

Bxon 1

? 10
E]H 11

npusBegéHHOM Ha pucyHke W.3, ¢ cobniogeHnem

NONAPHOCTU NOAOKITHOYEHUA.

Bxop 1

PucyHok U.3
3Ha4veHune conpoTmBneHna JomkHo coctaenatb R = 100,0 Om + 0,05 %.
N.4.2 BknounTb nutaHve npmbopa n yctaHoBuTb Ans Bxoga 1 B napametpe in-t tvn
AatyvKa, COOTBETCTBYHLUMA HOCTUPYyEMOMY MEpPBUYHOMY 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. 311 nokasaHus aosrmkHbl 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. BbIKMoUMTb HanpsXXeHne NUTaHusa 1 OTCoeanHUTb OoT npubopa
NCTOYHMK TOKa.

.5 OcTupoBKa gaTuymka TemnepaTtypbl CBOOOAHbIX KOHLOB TepMonap

N.5.1 Mogknountb, cobnogas nonsgpHOCTb COeaMHeHus, K KoHTaktam Bxoga 1 npubopa
cBoboHble KOHUbI Nnobor M3 Tepmonap, nepedncneHHbix B Tabnuue 2.6, (kpome TI1P(B)).
MomecTntb paboumin cnam Tepmonapbl B cocyq [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 Temnepatype €€ cBOOOAHbIX
KOHUOB, ycTaHoBMB B NnapameTpe Cj-.C 3Ha4yeHne «ony.

N.5.3 Tllocne nporpeBa npubopa (NpumepHOo uyepe3 20 MUHYT nocne BKIHOYEHUS
HaNpshKeHUs NUTaHWs) NPOU3BECTU KCTUPOBKY AaTynmka TemnepaTtypbl CBOOOAHbLIX KOHLOB,
BbIMOMHUB OENCTBUA B NOPSAKE 1 NocrneoBaTeribHOCTH, yKa3aHHbIX B . 1.5.4.
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1.5.4 TNpowussecTn 1oCTUPOBKY Npmbopa, BbINOMHAS cnegyowme 4eNCTBUS:

e HaxaTb KOMOMHaAUMIO KHOMOK A+

® HaXaTb KHOMKY
® HaXaTb KHOMKY
e BBECTU KHOMKaMu
e HaXaTb KHOIMKY

® HaXaTb KHOMKY
nocrie OKOH4YaH1A B

® HaxaTb KHOMKY
peXunm ICTUPOBKK Npmnbopa.

A
BBOJ
N

BBOJ

BBO[

BBOA

A

|Bb|xon

, BbicBeTUTCA «LALDY;

(nopsigok HaxaTus BaxeH!) ons Bxoga B
pexum OCTUPOBKA. Ha LI/ npepbiBUCTO 3aCBETUTCS «- - - - »;

. Ha UM npepbiBrCcTO 3acBeTUTCA «iy;

koA [OCTYNa B PEXUM HOCTUPOBKM — « {d»;

. Ha LN 3acBeTtutca «EYPO»;

, 3anyCTMB NPoLECC BblYUCHEHNA KOIPPULINEHTOB;
bluncnenms Ha LU otobpasntcs koaddnumneHT;

ansa 3annmcu nony4eHHoro KOSCbeVILl,I/IeHTa B NaMATb N BO3BpaTa B

1.5.5 KOcTnpoBKa OKoH4YeHa. BbIkniounTb HanpsiKeHWe NUTaHus U 0TCOeaMHUTL OT nNpubopa

TepMonapy.

.6 IOcTupoBKa BbIXOAHbIX 3fIeMeHTOB Tuna «U»

N.6.1 MNMogknounte BO Tuna «M» (LLAIM «napametp — ToK 4...20 MA») cornacHo cxeme,
npuBegEHHOM Ha pucyHke L.4.

TPM151

LIAN
4..20 A

R, = 500 Om
TPM151

LAN +Unur

4..20 MA — —Unut
1
[ —. s

R="500 Om
O O O
MCP-63 P3003

©
©

[ m—
R=500 Om

© O
© ©

MCP 6

(%]

PucyHok U.4 - Cxema nogknroveHns K B3 tuna «UN»

npOKOHTpOJ'IVIpOBaTb Hanps>XxeHne UCToYHMKa nnTtaHna OHO AOOJDKHO ObiTb B AuanasoHe

15...28 B.

B kayecTBe n3MepuTens HanpsbkeHUst MoXeT ObITb MCMonb3oBaH Npubop Ans KannbpoBku
BonbTMeTpoB P3003 wnn mHOM npubop TOro e kKnacca C paspeluarllen crnocobHOCTLHO

0,001 B.

Ha marasuHe conpoTtusreHuin yctaHoBuTb 3HadeHne R = 500,0 Owm.

1.6.2 BkniounTb nutaHue npuodopa.
1.6.3 lNMponsBecTn IOCTUPOBKY BbIXOAHbLIX 3NIEMEHTOB, BbIMOMHASA criegyouime AeNCTBuUS:

A

e HaxaTb KOMOMHaUMIO KHOMOK N

pexum KOCTUPOBKA. Ha LU/ npepblBUCTO 3aCBETUTCS «- - - - »;

|BHXOA
+
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e HaXaTb KHOMK A, BoicBeTUTCS «LALAY;
y

BBOA
e HaxaTb KHOMKY . Ha UM npepbiBucTo 3aceeTtntca «I»;

N

e BBEeCTW KHOMKaMu
Tmna «N» — « {ey»;

KOO AOCTyna B pPEeXUM HCTUPOBKU BbIXOOHbIX 3J1TEMEHTOB

BBOA
e HaxaTb KHOMKY . Ha LI/ 3acBeTuTCA cnoBo «E4P5»;

BBO[
® HaXaTb KHOMKY ,

O0Ns OCTUPOBKM MUHUMAaNbHOW rpaHunubl BeixogHoro curHana ansa LA B31 kHonkamu

ANENY/ BBOA
N\ , W | BbibpaTh napameTp C1.4 n HaxaTb KHOMKY X
Al ¥
e KHOMKamMu N3MEHNTb 3Ha4YeHME nNapameTpa n AobuTbCs, YTOOLI NoKa3aHus

BonibTMeTpa cooTBeTcTBOBanu 2,0 B;

BBOJ
e HaXaTb KHOIMKY ansa 3anmcn NnonyvYeHHoro KOSd)d)MHMeHTa B NaMATb U BO3BpaTa B

PEXNUM FOCTUPOBKUN BbIXOAHbLIX 3NEMEHTOB Tuna «»;
e A4 IOCTUPOBKM MaKCUMarnbHOM rpaHuubl BbixogHoro curHana ans LIAM B31

AN/ BBOJl
knonkamm [N , v Bbl6paTb NnapameTp C1.20 n HaxaTb KHOMKY ;
Al ¥
e KHOMKammu N3MEHNTb 3Ha4YeHMEe napameTpa n AobuTbCs, YTOOLI NoKa3aHUs

BonibTMeTpa cootBeTcTBoBanu 10,0 B;

BBOJ
e HaXaTb KHOIMKY ansa 3anmcn NnonyvYeHHoro KOSd)d)MHMeHTa B NaMATb U BO3BpaTa B

PEXUM HOCTUPOBKUN BbIXOAHBLIX 3rIEMEHTOB TUna «W».
1.6.4 [ina toctuposku LIAM BO3 BbINONHUTL AEUCTBUS, onucaHHble B N U.6.3, nogobpas
COOTBETCTBEHHO 3Ha4eHus napameTpoB C2.4 n C2.20.
1.6.5 [Ina BbixoA4a 13 pexxmma toCTUPOBKM BbIXOOHbIX 9N1IEMEHTOB Tuna «M» HaxaTb KHOMKY

BbIXO|
1.6.6 [Ins Bbixoga u3 pexunma KOCTUPOBKA HaxaTb KHOMKY E
.6.7 BbIKNoYnTb HanpsXKeHne NUTaHusa u oTcoeqmHuTb 06opyaoBaHue.

.7 lOcTnpoBKa aatuymka nonoxeHus saasvxku (AMN3)

N.7.1 [Ona kaHana C MOAKMIOYEHHBbIM [AaTYMKOM TMOSIOXKEHUS B MporpamMmpyemMom
napametpe in_t ycTraHaBnuBaeTCsa KoA, COOTBETCTBYHOLWMA MNOACOEANHEHHOMY AaTyUKy
nonoxeHua, Hanpumep, P.r0.9).

N 7.2 3apBmxkka ycTaHaBNMBaEeTCA B KpanHee 3aKpbITOE MOSoXKeHMe.

A - |Bbixof

N.7.3 HaxaTtnem knasuLl OCYyLLECTBNAETCA BXO4 B npoueaypy HCTUPOBKU
aatyuka, npu nossneHnn Ha U1 muraowen Hagnucm CALb, nonb3oBaTenb noarBepxgaeT

BBOJ

BXOZ, B NpoLeaypy HOCTUPOBKM KraBuLLel
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(1] " BBO” ~
N.7.4 Tlonb3oBaTtenb Bogutca naponb "118" M HaxmmaeT KHOMKy Ha nepegHewn

naHenun npubopa. MNMonb3oBaTens JomMKeH yoeanTbCca B NOSIBMIEHMM HA LUMEPOBOM MHAMKATOPE
i
CLhr|
3acTaBku Epe .
N.7.5 MNMonb3oBaTenb OOMKEH BblIOpaTh ANA OCTUPOBKM kaHan «C2». Haxumasa KHonkamu

v, [A
n , yoeantbca B noasneHun Ha LIN3 3acTtaskm «C2» (Bbibop tocTnpyemMoro kaHana).

BBO
N.7.6 Tlonb3oBaTenb OOSMKEH HaxaTb KHOMKY n ybeanteca B nosiBneHun Ha L4

3actaBku «0» (rOTOBHOCTb Npnbopa K KCTUPOBKE KPaMHENO 3aKPbITOrO MNOMOXEHUS 3a0BUKKN).

BBOJ
N.7.7 Tlonb3oBaTtenb OOSMKEH HaXaTb KHOMKY n HabnwopgaTb nocnegoBaTesibHOE

nosiBfieHne Ha vHAuKaTope 4veTblpex npodepkoB Ha LIM2. Mo okoHyaHuu tocTupoBku Ha LIN2
oTobpaXkaeTcs 3acTaBka M BblYMCNIEHHOE NPUOOPOM 3HaYEHUE FOCTUPOBOYHOIO KO3 ULNEHTA.

N.7.8 [Ona 3anucyn HOCTUPOBOYHOrO KoadhuumeHTa B namsTb npubopa nonb3oBaTesnb

BBOA
Ha)XMMaeT KHOMKY . Mocne 3anucy npubGop nepexoauT B NPEAnoXeHWUs NPOAOIKEeHUs

KannbpoBKN.
.7.9 MNonb3oBaTernb ycTaHasnvMeaeT 3a4BWXKY B KpanHee OTKPbITOe MOSoXeHne.
1.7.10 Monb3oBaTtenb noBTopsaeT gencrtemua no n.n. N.7.4 ... N.7.6.

N
N.7.11 Tlonb3oBaTenb KpPaTKOBPEMEHHO HaXUMaeT KHOIMKY N[y ybexxgaetca B

NosIBNEHUM Ha UMGPPOBOM MHAMKATOpPEe 3acTaBkM «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 OTHOCUTENbHas BMNAXHOCTb BbIYMCNISETCA B Npubope Mno MNCUXpoMeTpuyeckomy
mMeToay.

lMcuxpomeTpruyecknn MeTof OCHOBaH Ha W3MEPEHUN Pa3HOCTM TemnepaTtyp CyXoro u
BNaXXHOro TepMOMETPOB. TemnepaTypa BMAaXHOro TepMOMETpa BCerga Hwxe Temnepartypbl
CyXOro una/3a mncnapeHusi Boabl C NOBEPXHOCTU puUTUNs. Yem cylie Bo3ayx (BNaXKHOCTb HUXE),
TEM MWHTEHCMBHEE WCnapsaeTca Boda C MNOBEPXHOCTU (uTUNSA, TeM Huxe TemnepaTypa
YBNaXXHAEMOro TepMomeTpa.

N3 cywecTByOWNX MNONYIMNUPUYECKUX MCUXPOMETPUYECKMX (OpMyn  BbiBedeHa
obuwenpuHaTasa popmyna OTHOCUTESNTbHON BIIAXXHOCTMU:

¢ = Eraone. _ A-p '(Tcyx. — Torane.)
Ecyx. Ecyx. ]
roe (0} —  OTHOCUTEenbHas BraXHOCTb Bo3ayxa, %;

Esnax. —  MakcuMarsbHO BO3MOXHOE napLuanbHoe JaBfeHne BoAAHOro napa npu
TemnepaType Bo3ayxa Tanax., °C;

Ecyx —  MakcuMarsbHO BO3MOXHOE napLumanbHoe gaBfeHne BoAAHOro napa npu
TemnepaType Bo3ayxa Tcyx., °C;

p — aTMocepHoe gaBreHue;

Teyx. —  TemnepaTypa cyxoro TepmomeTpa, °C;

Tanax. —  TemnepaTypa BnaxHoro TepmomeTpa, °C;

A —  TCUXPOMETPUYECKNN KoadhpnumeHT (ncuxpomeTpuryeckas
NMOCTOSAHHASA).

K.2 TlcnxpomeTpuyecknn KoadpuumeHT A 3aBUCUT OT MHOFOYUCIIEHHLIX (PaKTOpOB,
BNUSAIOLWMX HA TEMNNO- M MaccoobMeH YyBCTBUTENBHOMO 3feMeHTa “BnaxHoro” TepMomeTpa C
OKpYyXXatoLlen cpenomu:

e pasmepa 1 POpPMbl HyBCTBUTEIBbHOIO 3fIEMEHTA YBMNaXXHEHHOIO TEPMOMETPA;
e BUAA N COCTOSHUSA CMa4nBaeMoro PUTUNS;

e TemnepaTypbl CMayMBarLen BOAbI M TENNONPOBOLHOCTU OUTUNS;

e BIMSIHMS TENSIOBOW paguaunu.

Cpeau BHelwHUX hakTopoB HanbosnbLuee 3Ha4YeHe MMEET CKOPOCTb BO3AYLLIHOIO NoToKa,
obayBatowero yBnaxHeHHbln TepmomeTp. Ecnn oHa Gonbwe 2,5 m/cek, TO KOIPUUNEHT A
npubnunxaetcs k senuunHe ~0,0064 1/°C.

Ecnn obayesa HeT, TO koahpuumeHT A CunbHO BO3pacTaeT, NO3TOMYy PEKOMEHOYeTCs
yCTaHaBnMBaTb NPUHyguTENbHYKO BeHTunauuwo. B npubopax OBEH 3Hayenne A
yCTaHaBnMBaeTCcs nornb3oBatenem — Hanpumep, B TPM151 ponyckatwoTcs 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 napannesnibHO CTeHKe (PUCYHOK
K.2). lNMog «BnaxHbiM» OaTYMKOM MOMELLAEeTCs pe3epByap C BOOOW, B KOTOPbLIA OMycKaeTcH
YBNAXHALWMA PUTUSb, 3aKPbIBAKOLWMWIA JATUYKK.
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Ty oy | e I :
TEPMOMETP TEPMOM
.
BNAXHbliA BNXHbIiA @
TEPMOMETP TEPMOMETP
butunb
] pesepayap
“N._CTeHKa
Kamepbl :
— - I e —

PucyHok K.1 — KpenneHue gatuyukoB
TemnepaTtypbl NneprneHaNKYNsApHO CTeHKe
Kamepbl

PucyHok K.2 — KpenneHune pat4ymkoB
Temnepartypbl napannefibHO CTEHKe
Kamepbl

K.4 PesepByap u3rotaBnMBaeTCA W3 Hep)XaBewLllen cTann, OUMHKOBAHHOroO >enesa,
TEPMOCTOMKOM MracTMacchl, CTeKkna unuM [Jpyroro CTOMKOro K YCMOBWUSAM 3KChnyaTauum
MaTepuarna, He BblAensaLLero BpegHbIX BeLLecTBa.

K.5 YBnaxHsawowmn outnne pekoMeHayeTca U3rotaBnmBaTb M3 TOHKMX HeOoTOeneHHbIX
xnonyaTobymaxHbIX TKaHe — mapnu, 6atucra, MycnuHa, — obnagarLlmx MakcMMarbHOM
BCacblBatoLLlern CnocobHOCTb. PuTunb [OMKEH 3akpbiBaTb YYBCTBUTEMbHbIA 3NIEMEHT U
MaKCMMarnbHYyo NnoLwaab NOBEPXHOCTU AaTUMKa.

K.6 [Onsa cHwkeHus nnowaguM wucnapeHus BOAbl U3 pe3epByapa pPeKoMeHOyeTcs
«ByTbINOYHBINY Npodunb pesepByapa (pucyHke K.3). [na nononHeHus pesepByapa MOXeT
ObITb NPMMEHEH AOMNOMHUTENBHbIN pe3epByap, CMOHTUPOBAHHbLIA BHE KamMepbl 1 COeOUHEHHbIV C
BHYTPEHHUM (pucyHke K.4).

— o
Cyxoi
TepMOMETP
[ ]
BNIAXHbIN :
TEPMOMETP

-—.___-—"’"-_-‘
PucyHok K.3 — ®opma pesepByapa ¢
«OYTbITOYHbLIM rOpsIOM»

—
PucyHok K.4 — KoHcTpyKuua pe3sepByapa
AnsA BoAbl, He TpebyLwan BXOXAeHNA B
Kamepy
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