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CopepxaHue

BBepgeHune

Hactoswee pykoBoACcTBO MO 3KCnfyaTauuu  npedHa3HayeHo  AnNs  O3HAKOMIEHWS
obcnyxumBarolero nepcoHana ¢ YCTPOMCTBOM, MPUHLMMOM AEWCTBUSA, KOHCTPpyKUuew, paboToin u
TeXHU4eckum obcnyxmBaHnem nNporpaMMHOrO YHUBEpCanbHOro nameputens-perynsatopa TPM151-09
(B BanbHeNLWeM Mo TEKCTY MMeHyeMoro «npubop», «npnéop TPM151-09» nnu «TPM151-09»).

PykoBoacTBO No akcnnyataumm pacnpoctpaHseTcst Ha npubop TPM151-09, BbinyLweHHbIR o TY
4211-009-46526536-03.

Mpnbop TPM151-09 nsrotaBnmnBaeTcs B HECKONbKMX BapuaHTax WCMOMHEHWS, OTMMYaloLLMXCH
Apyr OoT Apyra TWMOM KOpnyca W TUMNOM BCTPOEHHbIX 3MEMEHTOB, CRyXalmx ANS ynpasBneHus
MCMOMHUTENbHBIMW MexaHu3Mamu. Moandukaumm npubopa cooTBETCTBYET yCroBHOe 0603HaveHue:

TPM151 -TKK.OQ

[Tin eecaamoro anementa 1 |

| Tun BepoaHoro snemenTa 2

KOHCprKTVIBHoe UcnoJsiHeHue:

H-  kopnyc HacTeHHoro kpenneHusi ¢ pasmepamu 130 x 105 x 65 MM M CTeneHbio 3aLuuThbl
Kopnyca IP44,

L1 — kopnyc LWMTOBOrO KpenneHus ¢ pasmepamn 96 x 96 x 70 MM M CTeneHblo 3almTbl CO
CTOPOHbI NepegHent naHenu 1IP54.

[abapuTHbIe YepTexun KOpNycoB pasnuyHbIX TUMOB NpuBeaeHb! B Mpunoxennn A.

Tun BbIXO4HOro 3anemMeHTa 1:

P — pene anekTpomarHuTHOE;

K  —ontonapa TpaH3vucTOpHas CTPyKTypbl N—p—N-TWna;

C —onTonapa cuMucTopHas;

W — uucpoaHanorosblii npeobpasosaTens «napameTp — Tok 4...20 MA»;
Y  — uudpoaHanorosblvi npeobpasoBaTenb «napameTp — HanpskeHve 0...10 B»;
T —BbIX0OA4 AN ynpasBreHusi BHELWHUM TBEPAOTENbHbLIM perne.

Tun BbIXOAHOTO 3f1IeMeHTa 2:

P - pene anekTpomarHuTHOE;

K  —onTtonapa TpaH3ncTopHas CTPyKTypbl N—p—n-Tuna;

C —onTonapa CUMUCTOpPHas;

T - BbIX0OA ANS yNpaBneHUs BHELLHUM TBEPAOTENbHBLIM pere.

MpuMep NonHoro HasBaHWst NpuGopa Npu 3akase:
TPM151-H.CP.09

OTO 03HayaeT, YTO M3roTOBIIEHUIO U NMOCTaBKe NOANEXUT naMeputens-perynarop TPM151-09 B
KOopryce HaCTEHHOTO KpenmeHusi, OCHaLLLeHHbIN ABYMS 3/M pene.

BHumaHue! [MNpubop TPM151-09 moxeT ObiTb nepekoHdurypupoBaH nopg npubop aOpyrow
Moamdmkaumm TPM151-xx. KpaTkoe onucanue mogmdmkaumi npubopa TPM151 npuBegeHo B
Mpunoxenun W. VisameHeHue  KOHGWrypaumsi  OCYLUEeCTBMNSIETCA C  MOMOLLbI0  Nporpammbl
«KoHdurypatop TPM151» Ha MK (cm. pasgen 10).

Kpome TOro, Ha 6aze TPM151-09 MOxHO co3gaTb HeCTaHAAPTHYHO KOHUIypauuio, coaepaLlyo
aneMeHTbl pasHblX MoauduKaumii. 3a NoapobHONM KOHCYNbTauuen nonb3oBaTenb MoXeT 0bpaTuTbest
no agpecy trml51@owen.ru B rpynny TexHu4eckow nopaepxkn OBEH.
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BeepneHue

AGbGpeBMaTypbl, UICNoNb3yeMble B PyKOBOACTBE

AHP - aBTOHacTpovika Perynsitopa;

B3 - BbIXOAHOW 3NIEMEHT;

um - MCMOSMHUTENbHBIA MEXaHU3M;

nK - NepCcoHarbHbIN KOMMNbIOTEP;

T - TepmMonapa (npeobpa3oBaTenb TEPMO3NEKTPUYECKUIA);
TC - TepmornpeobpasoBaTenb CONPOTUBEHNS;

TCM - TepmornpeobpasoBaTenb CONPOTUBMNEHNS MEAHbIW;
TCN - TepmornpeobpasoBaTesib CONPOTUMBIEHNS NaTUHOBBIN;
HCX - HOMUVHarbHasa cTaTuvecKas XxapakTepucTuka;

LAMN - undpoaHanorosbIvi npeobpasosaTtens;

un - LMdpOBON NHANKATOP.



1 HasHauveHue npubopa

1 HasHaueHue npubopa

1.1 TPM151-09 npepHa3HayeH [AnNs MOCTPOEHUS aBTOMATUYECKMX CUCTEM KOHTpPONs W
ynpaBneHus NpPOV3BOACTBEHHbIMU TEXHOMOTMYECKMMM MpoLeccaMn B pasnuyHbX  obnacTsx
NPOMBILLIIEHHOCTM, CENbCKOro U KOMMYHarbHOro Xo3ancTea 1 ap.

1.2 Mpubop TPM151-09 BbINONHSAET CneayoLiMe OCHOBHbIE DYHKLMN:

n3MepeHne OofHOM WnuM ABYX (UNYECKUX BEMUYMH, KOHTPONUPYEMbIX BXOOHbLIMU
nepBUYHbLIMK NpeobpasoBaTensamu;

LMPOBYIO OUNLTPALMIO AN YMEHbLUEHNS BAUAHUSA NMPOMBILLNEHHbLIX UMMYMbCHBLIX NOMeX
Ha pe3ynbTaT U3MepeHus:;

KOPPEKLUMIO  M3MEPEHHbIX BEMWYUH AN YCTPaHeHus  MOrpellHoCcTen  NepBUYHbIX
npeobpasoBaTtenei;

oTobpaxeHWe pe3ynbTaToB W3MEPEHWA UMW BbIYUCNEHWUA Ha BCTPOEHHOM CBETOAMOAHOM
YeTblpexpaspsaaHoM LMMPOBOM NHOMKATOPE;

perynvMpoBaHve O[HON M3MepeHHOW drandeckon BenuymHbl no MAM-3akoHy;

U3MeHeHWe YCTaBKN perynnpyemMon BennUinHbl No 3a4aHHON TEXHOMOMMYECKON NporpaMme;
reHepauuio BbIXOAHbIX UMMYMbCOB AN YpaBneHns BCNoMoraTenbHbIM TEXHONOrMYeckum
obopynoBaHuewM;

dopmMupoBaHMe aBapuUHOrO CurHana npu oBHapyXeHUW HeWCnpPaBHOCTU MEPBUYHBIX
npeobpasoBaTternen ¢ 0oTobpaKeHneM ero NpUYMHbLI Ha LMPOBOM UHAMKATOPE;
dopMMpoBaHMe aBapuUWHOrO CuUrHana npu BbIXOAe perynupyemMor BenuyMHbl  3a
AonycTtumble npeaensi;

oTobpaxkeHWe Ha BCTPOEHHOM CBETOAMOAHOM LMGPOBOM WHAMKATOPE TEKYLUMX 3HAYEeHWUI
napameTpoB TEXHOMOMMYECKON NPorpaMmbl M MOLLHOCTU, MOAaBaeMON Ha UCMOMHUTENbHbLIN
MexaHu3Mm;

opMMpOBaHMe KOMaHAbl PY4YHOrO yMpaBneHWUsl UCMOMHUTENbHLIM  MEXaHW3MOM C
KnaBuaTypbl npubopa;

nepegavy B ceTb RS-485 TekylMX 3HAYEHUN U3MEPEHHBIX UMW BbIYUCIEHHBIX BEMUYMH, a
TaKkKe BbIXOAHOW MOLLHOCTW perynstopa u napameTpoB nporpaMmbl TEXHOMOra;

M3MeHeHMe 3HaYeHWI NporpaMmypyembiX napamMeTpoB nNpubopa C NMOMOLLBIO KNaBuaTypsbl
yrnpaBneHusl Ha ero NMLUEeBON NaHenwu,

N3MEHEeHWe 3Ha4YeHnit NnapaMeTpoB C MOMOLLbIO KOMMBbIOTEPHOM NporpamMmbl-koHurypartopa
npu CBA3KN C KOMMbloTEPOM Mo RS-485;

COXpaHeHue 3aAaHHbIX MPOorpaMMypyeMbIX NapamMmeTpoB B SHEPTrOHE3ABNCUMMONM NaMAT Npur
OTKNIOYEHUN HanpsxkeHusa nutaHna TPM151-09.

1.3 YcnoBusa akcnnyaTtauuu:

*  3aKpbiTble B3pbiBOOE30OMNacHbIe NOMeLLEeHNs 6e3 arpecCcrBHbBIX MApOB 1 ra3os;
. Temnepartypa okpyxatoLiero Bosgyxa ot +1 °C go +50 °C;

. BEPXHWUI Npefen OTHOCMTENbHON BnaxHoCcTu Boddyxa: 80 % npu +25 °C u 6onee
HU3KUX TemnepaTtypax 6e3 KoHAeHcaumn Bnarv;

. aTmocdepHoe gaeneHue ot 86 go 106,7 kla.



2 TexHWYeCcKUe XapaKTepUCTUKU U ycnoBusa akcnnyatauyuu

2 TexHu4eckue XapakTepucTukn n ycrnoBus aKkcniyatauumn

2.1 TexHUYecKue XapaKTepucTUKuU npubopa

OcCHOBHble TexHuW4eckume xapaktepuctukm npubopa TPM151-09 npuBegeHbl B
Tabnuuax 2.1, 2.2, 2.3.

Ta6bnuua 2.1 — O6wWwme xapakTepUCTUKMN

HanmeHoBaHue 3HaveHue

[nanasoH NepeMeHHOro HanpsKeHUs NUTaHUS:

HanpshxeHne, B 90...245

vyacrtoTa, 'y 47...63
MoTpebnsiemas mowHocTb, BA, He Gonee 6
KonunuyectBo BX040B ANS NOAKMHOYEHNS AaTYNKOB 2
Bpems onpoca ogHoro kaHana, ¢, He 6onee 0,3
KonunuyecTBo BbIXOAHbIX 3/IEMEHTOB 2
VHTepdenc cBs3n C KOMMNbITEPOM RS-485
[MpoTokon nepegayn gaHHbIx No RS-485 OBEH
CreneHb 3alwmTbl kopnyca

ans kopnyca L1 (co CTopoHbl NMLEeBON NaHenu) IP54

ans kopnyca H P44
[aGapuTHble pa3mepbl Npubopa, MM

kopnyc L1 (96 x 96 x 70)+1

kopryc H (130 x 105 x 65)*1
Macca npubopa, kr, He 6onee 0,5
CpefiHuii cpok cnyx6bl, net 8

Ta6bnuua 2.2 - BxoaHble nepBUYHbIe NpeobpasoBaTenu

HanmeHoBaHue Ouana3soH Paspelwatowasn Mpeaen ocHOBHOM
n3mepeHus cnocoGHoCTb npuBeaeHHOMN
norpeLHocTH
Tepmonpeo6pa3oBatenu conpotuBnenus no NOCT P 50353-92
TCM 50M Wi =1,426 -50...+200 °C 0,1°C
TCM 50M W0 =1,428 -190...+200 °C 0,1°C
TCM 50 Wyp0= 1,385 -200...+750 °C 0,1°C
TCIM 50 Wigo= 1,391 -200...+750 °C 0,1°C
TCM 100M W= 1,426 -50...+200 °C 0,1°C
TCM 100M W= 1,428 -190...+200 °C 0,1°C +0,25 %
TCIM 100N Wyg0= 1,385 -200...+750 °C 0,1°C
TCM 100 Wigo= 1,391 -200...+750 °C 0,1°C
TCH 100H W= 1,617 -60...+180 °C 0,1°C
TCM 500M Wigo= 1,426 -50...+200 °C 0,1°C
TCM 500M Wigo= 1,428 -190...+200 °C 0,1°C




2 TexHWYecKUe XapaKTepUCTUKU U ycnoBusa akcnnyatauyuu

MpopomkeHne Tabnuubl 2.2

HanmeHoBaHue Onana3soH Paspewatowan Mpenen ocHoOBHOM
n3mMepeHus cnoco6HocTb npvBeAeHHOMN
norpeLwHocTn
TCIM 5000 Wyg0= 1,385 -200...+650 °C 0,1°C
TCM 5000 Wigo= 1,391 -200...+650 °C 0,1°C
TCH500HW00= 1,617 -60 ...+180 °C 0,1°C
TCM 1000MW00= 1,426 -50 ...+200 °C 0,1°C
+0,25%
TCM 1000MW;00= 1,428 -190 ...+200 °C 0,1°C
TCM 1000MW;00= 1,385 -200...+650 °C 0,1°C
TCM 1000MW;g0= 1,391 -200...+650 °C 0,1°C
TCM 1000H Wip0= 1,617 -60 ...+180 °C 0,1°C
no MOCT 6651-59
TCM rp. 23 -50...+200 °C 0,1°C +0,25%
Tepmonapsi no FOCT P 8.585-2001
TXK(L) -200...+800 °C 0,1°C
TXK (J) -200...+1200 °C 1°C
THH(N) -200...+1300 °C 1°C
TXA(K) -200...+1300 °C 1°C
TAN(S) 0...+1600 °C 1°C
Tnn(R) 0...+1600 °C 1°C +0,5 %
TNP(B) +200...+1800 °C 1°C
TBP(A-1) 0...+2500 °C 1°C
TBP (A-2) 0...+1800 °C 1°C
TBP (A-3) 0...+1800 °C 1°C
TMK(T) -200 ...+400 °C 0,1°C
CurHanbl NOCTOAHHOIO HanpshkeHUA u Toka no NOCT26.011-80
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 %




2 TexHWYeCcKUe XapaKTepUCTUKU U ycnoBusa akcnnyatauyuu

MpumeyaHusa

1) Wigo - OTHOLLIEHWE CONPOTUBIEHUS AaTunKka, n3amepeHHoe npu temnepatype 100 °C, k ero
COMNpPOTUBIEHUIO, M3MepeHHoMY npu 0 °C.

2) ins pa6oTbl ¢ NpMbopoM MOryT 6bITb MCMOMb30BaHbI TONBKO U30NIMPOBaHHbIE TEPMOMNapbl C
He3a3eMreHHbIMY pabounmu cnasimm.

Ta6bnuua 2.3 - BbixogHble 3fIeMeHTbI

OGo3HaveHue HanmeHoBaHue OneKTpuyeckne xapakTepmucTUKu
npuv 3akase
P Pene anekrtpomarHutHoe 4 A npu HanpspkeHun He Bonee 220 B 50
luwncos e>0,4
K OnTonapa TpaH3ncTopHas 400 MA npu HanpsbxeHun He Gonee 60 B
n-p-n-tuna nocT Toka
C OnTtonapa cMmmncTopHas 50 MA npu HanpsbxeHun go 600 B

(B IMMNYNbLCHOM pPEXUME NpU tyn < 5 MC
nyactote 100 'y - no 1 A)

n LIAM «napameTp - ToK 4...20MA» HanpshkeHune nutanua 15...32 B, Harpyska
0...900 Om
Y LA «napameTp - HanpsxeHue Hanpsikenune nutanua 15...32 B, Harpyska
0...10B» 6onee 2 kOm
T Bbixog ons ynpaeneHust BHELLHUM BbixogHoe HanpsbkeHue 4...6 B
TBEPAOTENbHBIM pene MakcumanbHbI BbixogHow Tok 100 MA

2.2 Tlo yCcTOMYMBOCTM K KIMMaTUYECKMM BO3L4ENCTBUSIM npu  akcnnyaTaumm TPM151-09
COOTBETCTBYET rpynmne ucnonHenus B4 no FOCT 12997-84.

2.3 Tlo yCcTOMYMBOCTM K MeXaHU4yeckMM BO3AEWUCTBMAM npu akcnnyatauum TPM151-09
cooTBeTcTBYeT rpynne ucnonHexnms N1 no FOCT 12997-84.

2.4 MabapuTHbIe U yCTaHOBOYHbIE pa3Mepbl Npubopa npuseaeHsb! B MNpunoxerun A.




3 Onwucanue npu6opa

3 OnucaHwme npubopa

B naHHoM pasgene npvsefeHbl NporpaMmypyemble DpArMeHT 3KPaHHOTD MHTEPQENACA PATLACHSIOLLIMA
napameTpbl ONS  K&XKOOTO 3MemMeHTa CTPYKTYpHOii YT K YCTaHGBIMBACMbIM (1ADAMETPAM B fIEPeHe.
cxembl. 3afaHue 3HaueHnin napameTpos yaobHee Bcero napamerpoB nporpammel “Korduryparop TPM151

NpoM3BOANTL C MOMOLLBIO Mporpammbl «KOHMUrypaTop (). gef Kondurypauna TPM151 (Mia He 3aaaH0)
TPM151» (cm. pasgen 10). =) Napamerpsi npubopa

BO3MOXHO Takke NporpamMuMpoBaHue C MOMOLLbIO (B sevsserirasrrssnsanores
KHOMOK Ha nuueBON naHenu npubopa (cm. pasgen

- n e
Owwnbka! WUCTOUHMK CCbIIKW He HawugeH.). OToT ﬁ SpaMETD
cnocob cnoxHee, HO He TpebyeT noakno4eHust npubopa

K MK.

3.1 Cxema npubopa

3.1.1 CtpykTypHasi cxema npubopa npueegeHa Ha pucyHke 3.1.

TPM151-09
Dlaruu Borwne 5 = WM (Harpesatens)
1| . - bIXOJHOIA
Vil Bxon 1 > qureny [—>| PEYISTTOP | o eh 1 ’{Mj_
JHarunk o - - Vm%uﬁcmo,
2 N eHeparop bIXOHO . Tpebylowee
Vil Bxon 2 UMIYNbCOR | | anemenT 2 © nepwos.
BKNIOYEHUA/
BBIKNIOYEHMS

PucyHok 3.1 — CtpyktypHasa cxema TPM151-09

Mpubop TPM151-09 — npeactaBnseT coboli ogHOKaHanbHbIM perynaTop, paboTtalowui B
pexume MWUO wvnu geyxnosuumoHHoro (ON/OFF) perynupoBaHus M3MEPEHHOW UMW BbIYMCIEHHON
du3nyeckon BenuuuHbl. BTopoi Bbixog npubopa MNOOKMOMEH K reHepaTopy MMMYmbCOB,
npegHasHa4YeHHOMY Ansi  BKIHOYEHMS  OOMOMHUTENbHONO TEXHOMOrMYeckoro o6opyooBaHWS Ha
onpeaeneHHbIX LWarax nporpaMMbl TeXHorora.

3.2 KaHan perynupoBaHus

Kanan perynupoBaHusa (manee — «KaHan») npegHasHayeH AN perynmpoBaHWS  OfHOMN
U3NYEeCKon BeNUYMHBLI (TemnepaTypbl, AaBneHns u T. A.). OTa BenuMYMHa BbINUCMSETCS MO
pesynbTaTaMm U3MepeHust OOHUM UNu ABYMS AaT4YMKaMW.

TPM151-09 MoXeT Takke perynmpoBaTb PM3NYECKYIO BENMUYUHY, KOTOpasi U3MEPSETCS OOHUM
[aTYMkoM U He TpebyeT AOMNOMHUTENbHbLIX BbLIYUCIEHUN, Hanpumep TemnepaTtypy, W3Mepsemyio
TepmMonapoii. MNpu aToM Heobxoanmo 3afdaTh TUN Beluncnutens «lMosTtopuTens» (cm. n. 3.5.1).

Ona perynupoBannsa B KaHane wucnonb3yetcsa wucnonHutenbHbli Mexanusm (MM) Tuna
«HarpesaTenb», KOTOpPbIA NO3BOMAET yBeNMUMBaTb 3HAYEHWE Perynupyemon BenuuuHbl (Hanpumep
T3H). Ynpasnexnue VIM npoussogutcs npu nomoln B3O 1, BeibpaHHOro nonb3oBaTtenem npu 3akase
(a/m pene, onToTpaHancTop, ontocummnctop, LIAIT).

MpumeyaHue — lMonb3oBaTens MoxeT GecnnaTHo 3aka3aTb koHdurypaumo TPM151-09 gns
ynpasneHus MM Tuna «xonogunbHuK» (yMeHbLUAET 3HavYeHue perynupyemMon BenuyuHel). Ansa atoro
Heobxoaumo obpaTuTbCH K cneynanucTam no agpecy trmis5l@owen.ru.
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3 OnwucaHue npubopa

3.3 MowaroBoe perynupoBaHue. Nporpamma TexHonora

TPM151-09 npepgHasHayeH Ans NOLWWAroBOro YnpasBreHUss TEXHOMOrMYeckUM MpOoLLECCOM,
KOTOPbI MOXET BKMOYaTh criegylowme ctagum (Ha npyuMmepe perynvmpoBaHus Temneparypbl):
—  nopAepXaHue 3agaHHOro 3HayeHus (yCTaBku) TemnepaTypebl;
—  HarpeB [0 3a1aHHOr0 3Ha4YeHWs1 TEMNepaTypbl UM B TEYEHNE 3a4aHHOIO BPEMEHM;
—  OxnaxgeHvie A0 3a4aHHOro 3HaYeHWUst TemnepaTypbl UK B TeHeHWe 3afaHHOro BPEMEHW.
Mpy HarpeBe MOXHO 3adaTh ckopocTe T, °Cy
HarpeBa WM MOLLHOCTb, MOAABaemyl Ha T T
VCMONHUTENbHBIA MEXaHU3M. 1
OxnaxaeHue OCyLLECTBASETCH NyTem !
OTKIMOYEHNST HarpeBaTerns, Npy 3TOM MOXHO |
I
|

OrPaHNYUTbL CKOPOCTb OXMaXKAEHUS. >

MocnenosaTensHOCTb aTanos I 1-iwar | 2-i war 3-hwar Bpems
TEXHOMOrM4Yeckoro mnpouecca HasblBaeTca PucyHok 3.2 — Npumep MNMporpammsbl
[Mporpammoii  TexHonora (UM  MNpPOCTO TexHonora ana TPM151-09
Mporpammoint), a kaxgein atan — Larom
Mporpammel TexHosora.

Mpumep lMporpammbl TexHomora, NpeAcTaBneHHOW B BuAe rpaduka M3MeHeHWsl yCTaBoOK BO
BPEMEHMU, NpuBeaeH Ha pUcyHke 3.2.

Bcero B TPM151-09 moxHo 3aaaTthb 40 12 He3aBucuMbix [Mporpamm TexHonora no 10 LUaros kaxaas.

MpumeyaHne — [Monb3oBaTenb MoxeT co3gatb [Mporpammy 6Gonee yem u3 10 LWaros wunu
Mporpammy, paboTatoLyto No GECKOHEYHOMY LIMKMY, 3@ CYET UCMOMb30BaHUs «llara C Nepexonoms»
(cMm. Hmxke).

Ins kaxporo LWara MNMporpammbl TexHonora 3agatTcsa crneayiolime napaMmeTpbl:
—  YcTraBka Ans perynupyemon BenuyHel (cm. n. 3.9);

- vn Wara;

—  AanutensHocTb Lllara unu ycnoeue nepexopa Ha cneaytowmii Lar.

3.3.1 Twun WWara NMporpammbl TexHonora

LLar Mporpammbl MOXeT ObITb TPEX TUMOB: 5 &5 Kondrypauna TPMIS] (VA He 33aaH0)
—  «OObIYHbIN War»; =08 IlaDaHemuﬂmﬁopa
—  «llar c nepexonom»,; (= Nporpamms Texxonora

—  «KOHeL, Nporpammbi». [ noorpamss e

Ons  «oGblyHOTO Wara» W «wara ¢ = B%J:'Tm" e

I ol

nepexogoM»  3afalTcA  YCTaBkM U YCROBMS s iy
nepexona Ha cneaylowmin Lar, ana «koHua 7 Howep roorpmees A nepeioaa  Fr
P A Ayow v A u fyHonepLuaramnepexona nu.St

nporpaMMbl» 3TU MapamMeTpbl 3ajaBaTb He
HYXHO.

«llar ¢ nepexonom» NO3BOMSAET MO OKOHYaHWUM AaHHoro Lllara nepenTu He k cnepyowemy 3a
Hum LWary, a k Mporpamme u LWary, koTopble ykadaHbl napameTpamu nU.Pr n nU.St.

Mcnonb3ysa «war ¢ nepexogom», Bbl MoxeTe co3aarts:

—  T[porpammy, coctosiyto 6onee yem n3 10 Laros (pucyHok 3.3, 6, r);

—  Mporpammy, paboTatoLlyto no 6eckoHeyHOMY Linkny (pucyHok 3.3, B, T).

MNpumeuanne — OctaHoBka [Nporpammbl, paboTtatowenn No GeCKOHEYHOMY LMKy, BO3MOXHA
TOMbKO NPM NOMOLLM KHOMOK Ha NLEeBON naHenu npubopa.

Heuwknuueckas Mporpamma B TPM151-09 (pucyHok 3.3, a, 6) cocTouT 13 nocrnegoBaTenbHOCTH
«OBbIYHbIX LIArOoB» W «LIAroB C MNEpPexofoM», KoTopas 3akaHuvBaeTcs Llarom Ttuna «koHey
nporpamMmbi».
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3 Onwucanue npu6opa

NPOTPAMMA 1
aj War 1 War 9 War 10
“obbmipi =P oo =P "oObuHmin =P "EOMEY
war” war” nporpaMme”
NPOTPAMMA 1 NPOTPAMMA 2
6) War 1 War 10 War 1 War 2
“00bHEA [ cee =] "war ¢ o IRCLECETT - T
war" nepexoaoM” war” NPOMPamMe”
8) NPOTPAMMA 1
LWar 1 War 7 LWar 8
M “OObuHbA =P oo =P "O0buMmA [ Cwar ¢ f—
|— war” war~ nepexoaoM” —|
n NPOrPAMMA 1 NPOTPAMMA 2
War 1 War 10 War 1 War 2
“obuMEEA P cee = Cwar ¢ P “ob warc
war” |_. NEpexoaoM” war” nepexoaoM” -|
|

PucyHok 3.3 — NMpumepsbl MporpamMmm, KOTOpblie MOXHO peanM3oBaTb C NOMOLWbIO
pa3nuuHbixX TunoB Lllaros:
(a) Mporpamma u3 9 laroB 1 «KOHLA NporpamMmmbli»;
(6) NMporpamma mn3 11 LLlaroB 1 «KOHUa NPOrpaMmMbi»;
(B) Mporpamma u3 8 llaroB, pa6oTalwas Nno 6e6CKOHEYHOMY LIMKNY;
(r) Mporpamma wu3 12 LWaroB (nocnegHue 3 LWara noBTopAlTCA no
6eCKOHEYHOMY LIMKIY)

3.3.2 YcnoBusa nepexoaa Ha cnepytowmi LWWar

B TPM151-09 BO3MOXHbl 4YeTblpe BapuaHTa i-'é‘_jmmmﬂmnew}
norukn nepexoga Ha crnegytowimn LWar: T

1) «no 3Ha4YeHW» — MO JOCTWKEHUU o B reorpama e
curanyeckon BENNYNHOM 3Ha4eHus, 8 ?r:;amnacmnpowﬁw ey
3afiaHHoro napameTpomMm SP.PS; e A MR T R Snps
2) «no BpeMEHW» — MO  WUCTEYEHUn 485 Snaeswre nopors Ana nepexons P35
JnuTenbHOCTH wWara; 2SS L) e
3) «no 3HaveHno W BpemeHu» — npu
BbIMOSIHEHUW OQHOBPEMEHHO ABYX NepBbIX
yCroBui;
4) «no 3HavyeHwo W Bpemenn» — npu

BbINOMHEHNN XOTS Obl OAHOTO M3 ABYX
NepBbIX YCNOBUN.
INoruka nepexoaa Ha cneaywowmn LWar 3agaetca napameTtpom LG.PS.
AnutenbHocTb Lara npu nepexoae «no BpemeHn» 3agaeTtcs napameTpom t.PS.
Mpn nepexofe «no 3Ha4yeHWIO» Tekyllee 3HavyeHne (U3NYECKOW BENMUYMHBLI (3HayeHue c
BbluncnuTens) cpaBHuBaeTcs ¢ 3agaHHbiM SP.PS u, ecnu oHo ctano 6onbwe SP.PS (unu meHbLue,
3TO onpegenseTca napameTpoM Sn.PS), nponcxoamTt nepexod Ha cneaytowmin Lar.

3.3.3 Warn OCTAHOB n ABAPUA

Oesa nocnegHux Lara (Ne 9 u Ne 10) nocnegHen [porpammbl TexHonora (Ne 12)
3apes3epBupoBaHbl B Npubope Ans onucaHusi coctosiHui npubopa ABAPUA n CTOM (cm. n. 5.3).
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3 OnwucaHue npubopa

Takum obpazom, nocnenHss Nporpamma okasbiBaeTcsi kopoye Apyrux Ha 2 Lara.

[ns onucanus coctosiius CTOM (STOP) B npubope 3apesepsupoBaH Lar Ne 10 Mporpammbl
Ne 12. Ha aTtom LLlare nonb3oBaTtenb MOXeT (CM. mapamMeTpbl YcTaBku, n. 3.9):

—  OTKMIOYUTL perynupoBaHve, 3ajaB HyNeBOe 3HayeHMe MOLLHOCTW, MNoAaBaeMon Ha

McnonHuTenbHbIN MexaHu3m;

—  nopasaTb (MKCUPOBaHHOE 3HaYeHWe MOoLLHOCTM Ha UM;

—  MOAAEPXKUBATb PEryNMPYEeMYI0 BENUYUHY Ha YPOBHE, 3aAaHHOM YCTaBKOW.

Onsa onucaHus coctosHns ABAPUSA (FAIL) B npnbope 3apesepsuposaH Llar Ne 9 lMporpammebl
Ne 12. Ha atom Llare nonb3oBartens Takke MOXeT 3aAaTb (PUKCUPOBAHHOE HYNEBOE UM HeHyneBoe
3Ha4yeHne MoLHocTn Ha M.

Ha 3aBoge-usrotosutene ans LWaros Ne 10 («CTOIM») n Ne 9 («kABAPUSA») Mporpammbl Ne 12
YCTaHOBMNEHO MOCTOSHHOE HyNeBOe 3Ha4yeHne MOLLHOCTW, nojaBaeMoi Ha VcnonHuTenbHbI
MexaHu3Mm. [Monb3oBaTenb MOXET NepekoHUryprpoBaTh 3Tu crieunanvavposaHHble LLarv no ceoemy
YCMOTPEHMUIO.

3.3.4 MacwTab BpemeHu B [Iporpammax TexHonora

NapameTpom Macwrta6b BpeMeHun Q Kondmrypauna TPM151 (Mia He 3aaaH0)
nonb3oBaTefl MOXeT BblGpaTb eauHuUbl, B = Napanerpe! nprbopa
KoTOpbIX ByAeT 3agaBaTbcs AnuTenbHOCTb Lara & (23 Nporpamel TexHonora
B  [porpamme:  «4acbl/MUHYTbI» unm ] @-IB) nporpama b

«MWHYTbI/CEKYHAbI». [OaHHbIn napameTp

¥ Macwrab spevenn 6 nporpammax  t.scl
siBnsieTcs obwum ansi Bcex Mporpamm.

MpumeyaHune - 3agaHve ANUMTENBHOCTU
Lllara ogHOBpeMEHHO B 4acax, MUHyTax W
cekyHaax B TPM151-09 HeBO3MOXHO.
Mpumep - 3agaHa AnutenbHocTb wara t.PS «30.24».
Ecnu Macwtab BpemeHnn t.SCL — «yacbkl/MuHyTbI», War 6ypet gnutbea 30 4 24 muH 00 c.
Ecnu Macwrta6b BpemeHun t.SCL — «MuHyTbI/cekyHabl», LLar 6yaet anuteca 30 MuH 24 c.

3.3.5 PaspelweHue 3anycka lNporpammbl TexHONnora

3anyck  nwobon  Nporpammel MOXHO [ £ Kowdmrypauna TPM1S1 (VA He 3aaaH0)
paspewmTb WM 3anpeTuTb,  YCTaHOBMB = Napamerpe! npubopa
COOTBETCTBYHOLLEE 3HaYeHue napameTtpa &1 53 nporpamsi Texonora
Pa3spelueHue 3anycka nporpammbl. - WE] Nporpanma N+
PekomeHayeTcs 3anpeTuTb 3anyck BCex =~
Mporpamm, KOTOpble He WCMOMbL3YITCH WNK He ¥/ Paspewenve sanycxa nporpane: rPr

CKOH(PUrypMpOBaHbI.

3.4 U3amepuTenbHble BXoAbl

MameputenbHble Bxogsl TPM151-09 sBnstoTCA yHMBEPCAnbHbIMK, T.€. K HUM MOXHO MOAKMIoYaTb
ntobble MNepBuyHble NpeobpasoBatenu (Jatunkm) 13 nepedncrneHHbix B Tabnuue 2.2. K Bxogam TPM151-
09 MOXHO NOAKIIOYUTE OJHOBPEMEHHO ABa [laTymka pasHoro Tuna B Miobbix COMETaHMSIX.

B kavecTtBe [JaTunkoB MOryT ObiTb MCMOMb30BaHbI:

—  TepmonpeobpasoBaTenu ConpoTUBIEHNS;

—  Tepmonapbl (npeobpasoBaTenv TEPMOINEKTPUYECKME);

—  aKTuBHble mpeobpasoBaTeny C BbIXOAHbIM AHANoOroBblM CUTHaNoOM B BuAE MOCTOSHHOIO

HanpsKeHUs UK Toka,;

—  [aT4YMKU NONOXKEHUST UCNOSNHUTENBbHBIX MEXaHU3MOB.

Ons  w3mepeHuss TemnepaTypbl Yalle BCero WCMosnb3yloTcs  TepmonpeobpasoBaTtenu
COMpoTMBIEHNs Unn Tepmonapsbl (cM. Mpunoxexue I).
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3 Onwucanue npu6opa

AKTUBHblIE npeobpasoBaTenn C BbIXOAHbIM aHaNoroBblM CWUrHaANMOM B BWAE MNOCTOSHHOIO
Hanpsbkenus (-50..50 wmB, 0..1 B) wnm Toka (0.5 mA, 0..20 ™A, 4..20 mA) moryT O6biTb
MCMONb30BaHbl ANA U3MEPEHUs Kak TeMmnepaTypbl, Tak U ApYrnx u3M4ecKux BenuYuH: AaBreHus,
pacxopa, ypoBHS U T.N.

3.4.1 Twun paTymka

Ons kaxgporo Bxopa HeoBxoaumo 3apaTb  [=gx Kondmrypauna TPMISI (WA He 33aaH0)
TUM MOAKMIOYEHHOTO K Hemy [aTuuka, BbiGpas &3 @8 Napaserpel npnbopa

ero M3  MpeqnoXeHHoro cnucka  (CNcoK 2 @ Broas
COoOTBETCTBYET Tabnvue 2.2). Ecnn ] -
nonb3oBaTenb He NCNonbayeT kakol-nubo Bxop, (12 Bxoa N2+
1
HeoBXOaMMO YCTaHOBUTL 3HauYeHWe napameTpa % Tun aatumka in-t

in-t «[aT4ymK OTKIHYEH».

BHumaHue! [Mpu HenpaBurbHOM 3adaHuWM 3HadveHust napameTpa Tun gaTyuka npuGop Gyaert
NPOU3BOANTL HEKOPPEKTHLIE M3MEpPEHNs!

3.4.2 MepuogmnyHocTb onpoca [JatumkoB

B TPM151-09 cyuiecTeyeT BO3MOXHOCTb [ Q Kondmurypauus TPM151 (MmA He 33aaH0)
yCTaHOBUTbL MNepuop onpoca [JaTtynka Ha Kaxaom -3 Napametpo! nprbopa

Bxoge. 3T1O0T napameTp onpegensieT nepuoa &.C3 Broapt
TaKTOB perynumpoBaHus. 3TO O3HayaeT, 4To
" @ [2] Bxoane
M3MEHEeHWe  MOLLHOCTW,  noAaBaeMon  Ha 2
McnonHuTenbHbIn MexXaHu3Mm, bynet #BC Meproa oNPoca AaTYMKa  itrl

Npou3BOANTLCST C 4acTOTOW, paBHOW 4acToTe
onpoca Bxogos.
Mepuog onpoca 3agaeTca napaMeTpoM itrl B cekyHaax ¢ TouHocTbio 4o 0,1 cek.

BHMMAHMUE! He ponyckaeTcsa 3agaBaTb 3Ha4eHve nepuoga onpoca aatynka meHee 0,3 cek.

3.4.3 Otanbl 06paboTkM curHana ¢ fJatumka

CurHanel, nony4veHHole oT [latumkoB, npubop npeobpasyet (no gaHHeiMm HCX) B Tekywme
undpoBsble 3HaveHus. [lanee B npouecce 06paboTkv CUrHanNoB OCYLLECTBAITCA:

—  uudposas punbTpaumsa curHana ot NoMex;

—  KOppEeKUMS U3MepuTerbHON xapakTepucTuku flatumka;

—  aBTOMaTtu4eckasi KoppeKkLuyMsa nokasaHui npubopa no Temnepartype cBoboAHbIX koHLoB TI1;

—  MaclTabvpoBaHue LWwkanbl nameperus (ans JaTyvMkoB ¢ aHaNoroBbiM BbIXOAHBIM CUTHAIOM).

MapameTpbl UMdpPOBLIX HUMLTPOB, YCTAHOBIEHHbIE HA 3aBOAE-U3roToBUTENe, B BONbLUIMHCTBE
cryyaeB yAOBNETBOPAIOT  YCMoBWMsAM  aKcnnyaTauwmm npubopa. Ecnm B npouecce paboTbl
nonb3oBaTtenb OOHApPYXUT CUMbHOE BMWSIHUE BHELWHUX WMMNYMbCHbIX MOMEX Ha pe3ynbTaTbl
N3MEpEeHU, 3aBOACKME 3Ha4eHWs napameTpoB LMPPOBbIX PUNLTPOB MOryT ObiTb M3MEHEHbI (CM.
Mpunoxexwne E.1).

3aBoAckue 3HavyeHusi napameTpoB KOPPEKUUW U3MepUTEnbHOW XapakTepucTuku [aTtuuka (cm.
MpunoxeHne E.2) MOXHO M3MEHSATb TONBKO B TEXHNYECKM 0BOCHOBaHHbIX Crydasx, Tak Kak npy 3Tom
N3MEHATCA CTaHAapTHbIE MeTponornyeckne xapakrepmctukn TPM151.
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3 OnwucaHue npubopa

3.4.4 ABTOMaTMuecKasi KOppeKuusi MnokasaHun npubopa no Temnepartype
CBOOOAHbLIX KOHLIOB Tepmonap

OTa KoppekuMs 06ecneunBaeT NpaBUnbHble & & Kondrrypawsa TPHISL (e ne saaano)
nokasaHus npubopa npw N3MEHEHNN = J;"‘l";;‘::'“"""“"
TemnepaTtypbl OKpyxatLien ero cpedbl. [atyvk @[] Eoon ez
TemnepaTypbl CBOGOAHLIX KOHLOB Tepmonap W pesam TernepaType ceoboareix Kotos TN Ci-.C
pacronoxeH BHYTpM npubopa y KIEeMMHbIX
KOHTaKTOB.

Koppekums BknovaeTcs/Bbikntoyaetcs napametpom Cj-.C.

OTkntoYeHe 3Toro BUAA KOppekuun MoxeT ObiTb Heo6XOAMMO, Hanpumep, Npu NpoBedeHUn
nosepku npubopa. lpu OTKMHOYEHHON KOppekuun TemnepaTtypa CBOOOAHbIX KOHLOB Tepmonap
npuHumaetcs pasHon 0 °C, 1 ee BO3MOXHbIE U3MEHEHNS B pacyeT He MPYHUMAIOTCS.

3.4.5 MacwrabupoBaHue LWKanbl U3MEPEHUA ANA aKTUBHbIX Npeobpa3oBaTtenen
C aHanoroBbIM BbIXOAHbIM CUTHaNom

Mpn paGote c akTMBHbIMM [laTymkamu, 5 &3 Konbrrypauns TPMIS1 (ViR we 3aaan0)
BbIXOOHBEIM ~ CUrHaNoOM  KOTOpPbIX  SIBMSIETCS &2 ‘f'm::m
HanpsikeHve unm TOK, B npubope 5] Beoane =
ocyllecTBnsieTcs  MacwTabvpoBaHve  LKanbl 03 it enn T o i e W AT I B L
N3MepeHns. Mocne MacLTabrpoBaHus ABC BEDYHAR FPAHILA HIMEHEHHA SKTHEHOMD A3TuHKS Ain.H

KOHTpONMpyeMble hnamnueckme BEJIMYUHBI
0TOOpaXarTCs HEMOCPEACTBEHHO B eANHULAX UX
n3MepeHust (aTmocepax, Kunonackansx,
MeTpax u T.4.).
[Ons kaxpgoro Takoro latynka HEOO6XOAMMO YCTAHOBUTbL AMANasoH U3MepeHus:
—  HWKHSIA rpaHuUa AuanasoHa M3MepeHus 3agaeTcs napameTpom Ain.L u cooTBeTcTByeT
MWHMManNbHOMY YPOBHIO BbIXOAHOIO curHana [atuuka;
—  BEpXHsAs rpaHuua avanasoHa vM3MepeHusi 3afaeTcs napametpoM Ain.H v cooTBeTcTByeT
MaKkcMMansHOMY YPOBHIO BbIXOZHOIO curHana Jatuuka.

HanbHenwas obpaboTtka curHanos Jatynka BLIX0aHOii TOK |
OCyLLeCTBNSIETCA B 3aAaHHbIX  eauHuMuax npatumka, MA
N3MepeHnss Mo NIMHeMHOMY 3akoHy (MpsMo 20
H : A
nponopunoHansHomy npu Ain.H > Ain.L wnn
obpaTHO nponopunoHanbHoMy npu AinH < Tekyuee Lmm——— AnanasoH
- WaMepexue W3MepeHms
Ain.L).
4 Y
Mpumep - [llpy wucnonb3oBaHWM Jatynka C I
BbIXO[HbIM TOKOM 4...20 MA, KOHTpPONMpYyoLLEro Ain.L Ain.H  [Jaeneume,
pasneHve B AumanasoHe 0..25 atm., B (0,00) (25,00) at™m
napameTtpe Ain.L 3agaetcsa 3HayeHue 00,00, a B

PucyHok 3.4 — NMpumep 3agaHusA
AnanasoHa UsmepeHus
aKTMBHOrO gaTyuka

napametpe Ain.H—  3Havenne 25,00 (cm.
pucyHok 3.4). T[locne atoro obpabotka u
oTobpaxeHue nokasaHun OyaeT Npou3BOAUTLCS
B aTMocdpepax.

3.5 Bbluucnurenb

BblaucnvTens npousBoauT BbluUCTIEHVE (PU3MYECKOW BENUYMHBI MO OAHOMY WIM HECKOMbKUM
BXOAHbIM 3HayeHusiM. K BbluMcrnutento MOXHO MOAKMIOYUTL OAMH WX ABa W3MEepUTENbHbIX BXoAa
npubopa.

[HaHHble ¢ Belumcnutens nepegatotcs ogHOBpeMeHHo PerynsaTtopy n MHcnekTopy.
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3 Onwucanue npu6opa

Ons BelamcnuTens sagatotcsa cnegytolime napameTpbl:
—  Tvn BblyMcnuTens (popmyna AN BbIYUCNEHUS);
—  KOMMYeCTBO McMosnb3yeMbix Bxonos;

KONMYECTBO 3HAKOB MOCIe AeCATUYHOW TOYKU;
BECOBble KO3(O(DULIMEHTbI U3MEPUTESIbHBIX BXOLOB NPU pacyeTe B3BELIEHHOW CyMMbI.

3.5.1 Tun Bbluucnurtens

Bblumcnurtens npounssoant oAgHYy = QIWW TPHIS1 (Yer e 308200}
MaTeMaTh4yecKkylo  ornepauuio € BXOAHbIMU "',_}""""e ""M"‘:ME“’
BenuMumMHamu. Tunbl Beluncnutenen (bopmMynbl Ansi B Borscrmman Now
BbIYMCMEHNSA) U KONMUYECTBO BXOAHBIX BENUNYVH, &= [ Boane + sracrrena
Apc Becoson koad cpea”  SCA
ncnonb3yemblX B 3TUX hopmynax, npeacTaBneHbl u S s
B Ta6n|/|ue 3.1 H5C KON-80 3PryMEHTOB BLMHCIMTENA nin.C

Ta6nuua 3.1 — Tun BeluMcnutens v KONIM4ECTBO UCMOJIb3yeMbIX UM BXOA40B

CumB. Ha Tun Bbluucnurens KonuuyecTtBo BxoOoB,
2+ ncnosibdyembix Bbluncnurenem
rEPE MNMoBTOpUTENDL 1

Sy B3BelueHHasa cymma 1unm 2
rRE YactHoe 2
g9, KBagpaTHbI KOpEHb 1
EoP Makcumym 1unm 2
baokk MuHumym 1unm 2
R-~CF CpegHee apudgmeTnyeckoe 1unm 2

rH BbluncnuTens BnaxHoCTu 2
ofF BbluncnuTens oTKoYeH -

MpumeyaHue * 3HayeHne napameTtpa CAL.t npu nporpaMMmMpoBaHMM KHOMKaMWU Ha NULEBOW NaHenu

npubopa

MoBTOpUTENbL NPOCTO NepedaeT PerynﬂTopy 3HayeHue, nsMepeHHoe Ha Bxope 1, He
npon3eBoaa MatemMaTnu4eckux OEeNCTBUN.

YctaHoBuUTe 3HayeHue [losTopuTens, ecnu perynupyemas dusmyeckas BenuynHa
namepsietca Ha Bxoge 1 u He TpeGyeT HUKaKWUX OOMONHUTENbHbIX BblYMcreHun. MNpumep —
perynupoBaHue TemnepaTtypbl, KOTOpaaA naMepdeTca AaT4MKoOM TemMnepaTtypbl.

B3aBelueHHas cymMMa BbluMCnfeTcs no opmyne: -
= I'IAFI'LHEI'PH HPHEQPA

S=A1xKl+A2xK2, ! P BelMMCNHTENs
roe 01 v [2 — 3HauyeHusi, U3MEpeHHble Ha  : ¥ Becoaai koauupeHT
Bxofdax 1 u 2; Exoga 1 (2] NP EEMHICTIEHWH
K1 n K2 — BecoBble kKO3thULMEHTbI ANst B30 EUSHHOA CyMmL: SICA
BxodoB 1 v 2.

BecoBble koacbduumeHTbl 3apatotcs napametpom SCA v B apyrux d¢opmynax He
YUYUTBIBAIOTCS.

C nomolupbto B3elleHHOM CyMMbl BbIYMCAETCA Pa3HOCTb ABYX U3MEPEHHbIX BENMUYMH. [Ans
3TOro HYXXHO 3aaTb OQHOMY BXOAy BECOBOW KOA(PULIMEHT «— 1», a Apyromy «+1x».
YacTHoe BblMUCNSET pe3ynbTaT AeneHus 3HayeHWs C MepBoro BXOA4a Ha 3HayeHue co

BTOPOro Bxoaa.

KBappaTHbIih KOpeHb 13BMeKaeTCcs U3 3Ha4eHus, nsmepeHHoro Ha Bxoge 1.
®yHkUMM Munumym 1 Makcumym nepefaloT HauMeHbliee W Hauborbliee U3 BXOAHbIX

3Ha4YeHUN.

BbluncnuTtenb BNaXHOCTU NPOM3BOAUT pacyeT BAaXHOCTU NCUXPOMETPUYECKUM METOAOM
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3 OnwucaHue npubopa

no TemnepaTypaMm CyxOro MW BraxHoro TepMmomeTpoB. [lpum atom Ha Bxoge 1 wusmepsieTcs
Temnepartypa Cyxoro TepMomeTpa, Ha Bxoae 2 — TemnepaTtypa BnaxHoro TepMomeTpa.

—  3HauyeHue BbluucnuTenb OTKMKOYEH MNOnb3oBaTeNb MOXET YCTAHOBWUTb AN OTKMHOYEHUs!
Kanana perynupoBanusi. B atom cnyyae TPM151-09 MOXHO MCMonb30BaTb Kak ABYXKaHalbHbIN
n3mepuTens.

3.5.2 KonuyecTBO 3HaKOB nocne AeCATUYHON TOUYKMN

BbluncneHHas  dmanyeckas BEUUMHA ) S5 Konbnrypauwrs TPMISI (Vs ve 3aa340)
= (2] Napamerpes npubopa
MOXeT OblTb oTobpaxeHa Ha 4-x paspsaHOM pRap
nHoukatope L1 ¢ pasnumyHoM TOYHOCTbIO. B S e
napametpe dP nonb3oBatenb MoOXeT 3agaTb & [8] Bxoa e -+ essmcrurena
KOMMYECTBO 3HaKoB, OTOBpa)kaeMmblx mnocre Leod Sl e i LT e

AECATUYHOW TOYKN.

Mo ymonuaHwutio yctaHoBneHo 3HaveHne dP, paBHoe 2.

Ecnu yucno cnuwkom Benuko u He noMelyaetcst Ha LIW, npubop «oTpe3aeT» nocnegHue umdpbl,
Hanpumep: npu dP =2 yncno «485,84» oTobpasutcs kak «485,8». MNpocMOTp HENOMECTMBLUNXCS

«
Lndp BO3MOXKEH C MOMOLLIbIO KHOMKM (nogpobHee cm. n. 5.1).

3.6 PerynsaTtop

Perynatop — 3TO nmporpaMMHbIi MOAYNb, OTBEYalLWMA 3a noadepXaHue W3MEpPeHHON unn
BbIYMCIIEHHON BENINYNHbBI HA 334aHHOM YPOBHE, Ha3biBaeMOM YCTaBKOW.

Perynsitop cpaBHuBaeT 3HayeHue, npuweawee ¢ Belumcnutens, ¢ YcraBkon n BolpabaTtbiBaeT
BbIXOAHON CWUrHar, HanpaBrieHHbIi Ha YyMeHbLUeHMe WX paccornacoBaHus. BbixogHon curHan
Perynatopa B TPM151-09 noctynaer Ha BbixogHOM aneMeHT 1, C MOMOLLbO  KOTOPOro
OCYLLeCTBMAETCA ynpasneHue VIcnonHUTenbHbIM MEXaHN3MOM Tuna «HarpeBaTenb».

[na Perynatopa 3apalTcA cneaytowme napameTpbl:
m  pexum paboTbl (MAL nnm oBYXNO3ULNOHHBIN PErynsaTop);
m  30Ha HeYyBCTBUTENbHOCTY;
m ana NMO-perynsaTtopa - napametpbl MNO-perynupoBaHms 1 aBTOHAaCTPONKMY;
m AN ABYXMO3ULIMOHHOIO Perynstopa - rmcrepesnc 1 3agepxku

3.6.1 Pexxumbl paboTtbl PerynaTtopa

B TPM151-09 Perynsatop moxeT paboTaTb B ABYX
pexumax: MWO-perynatop un  [BYXNO3ULMOHHbLIV
perynsatop (ON/OFF).

Pexum paboTbl Perynatopa 3apaeTcs
napameTtpom reG.t.

—~ MAPAMETPbI NPUBEOPA
= Perynatop
v Pexum paboTsl perynsatopa rEG.t

3.6.2 NAO-perynaTtop

MNO-perynatop (nponopuuoHanbHO-UHTerpaneHo-guddepeHLmansHbiini - perynsatop) BblgaeT
3HaYeHVe BbIXOAHOW MOLLHOCTM, HamnpaBfiEHHOE Ha YMEHbLUEHME OTKIIOHEHMS TeKyLIero 3HayeHus
perynvpyemon Befn4nHbl OT YCTaBKu.

Mpu ynpaeBnenun WM Tuna «HarpeBaTerb» 3HaYeHWE BbIXOOAHOW MOLLHOCTM HaxoguTcs B
avanasoHe ot «0» go «1» (unm ot 0 go 100 %).

Mpu pabote ¢ BO tuna LAM BbixogHas MOLLHOCTb npeobpasyeTcsi B NPOMOPLMOHAsbHbIA e/ TOK WUnn
HanpsbkeHue.

Mpu pabote ¢ BO guckpeTHOro Tuna BbiIXoaHasi MOLWHOCTL Npeobpasyetcs B LUVIM-curHan, ans KoToporo
HeobXxoAnMO 3afaTk nepuoacnefoBaHns uMnynecos (napametp tHP, cm. n. 3.8.1). MpuHuun dopmmuposanus LLM-
curHana ans ynpaerieHUs «HarpeBaTenem» nokasaH Ha puc. 5.
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3 Onwucanue npu6opa

1A

g
Ycraska
-"/
-
/
/
B =
e
BuixogHnas | pems
MOLUHOCTL
perynstopa
1
—
0 M
B EM—H
LUMM-curnan A P
BbIXOAHOIO tHP
3NeMeHTa g
1
0 =
Bpemsa

PucyHok 3.6 - MpuHuun oopmupoBanusa LUMM-curHana pna «HarpeBaTens»

MWA-perynupoBaHne sBnsieTcst Havbonee TOYHbIM METOAOM MNOAAepPXaHWUs KOHTPONMpyemon
BennunHel. OpgHako Ana addekTmBHoM pabotel [MN[-perynatopa Heobxoavmo nogobpatb Ans
KOHKpEeTHOro obbekTa perynvpoBaHns psg KoadduLmMeHToB.

3apgava Hactponku MUO-perynsitopa AOBOSIbHO COXHAs, HO OHAa MOXeT ObiTb BbINOMHEHA B
aBTOMaTuMyeckom pexume. [lpuHuun pabotbl v napametpbl [MW[-perynatopa npuBefeHbl B
MpunoxeHun XK.1.

06 aBToHacTtporike MNUO-perynsitopa cMm. n. 12.6 u MpunoxeHue X.2.

3.6.1.2 AByxno3uumoHHbIN perynaTtop (ON/OFF)
OByxno3muunoHHein perynsatop (ON/OFF) BbipabaTbiBaeT BbIXOOAHYIO MOLLUHOCTb, KOTOpasi MOXeT
MMETb TONMbKO [Ba 3HAaYeHWs:: MUHUManbHoe W MakcumanbHoe. [pyu pabote TPM151-04 ¢
McnonHnTenbHbIM MEXaHU3MOM TUMa «HarpeBaTerb» 3TO CreayLliMe 3Ha4YeHUs:

. «0» (0 %) - «HarpeBaTesb» BbIKIMIOYEH;

. «1l» (100 %) - «HarpeBaTenb» BKIIOYEH. [BYXMO3NLMOHHBIA pErynsaTop BKOYaeT
«HarpesaTenb» MPU 3HAYEHUSIX PerynupyeMon BenuuuHbl T, MeHbluMx YcTaBku, U
BbIKMOYaeT npu 3HadveHusx T, Oonbwux YcraBku (pucyHok 3.7). Tak paboTtaet
OBYXMO3VLMOHHBIN PETYNATOP B OTCYTCTBUE rMcTepesunca.

Bbl MoxXeTe 3agatb 3HayeHve lucrepesnca “ NAPAMETPbI NIPHEOPA
oByxnosuumoHHoro  perynatopa  HYS.C. Torga cocTosiHue 7= Perynarop
«HarpeBaTensl» OyaeT nepeknovaTbCa B TOT MOMEHT, Korga 7= HeyxnosvumonHslit (ON/OFF)
OTKNoHeHne T oT YcTaBku AOCTUrHET NOMOoBUHbI BeNUYuHbI HYS.C ¥ THCTEPE3C [BYXTIOBMUHOHHONO
(cm. pucyHok 3.7). perynatopa HYS.C

[BYXMO3MLMOHHbBIN PErynsatop He HyXOaeTcs B CMOXHOW
HacTpolike. [Ns Hero MOXHO 3a4aTb 3a4EpPXKKVU BKIIOYEHMS U
OTKMIOYEHUS!, a TaKkke MWHWManbHble 3Ha4YeHUsi BPeMeHU
yAepXKaHUsi BO BKIOYEHHOM U BbIKMHOYEHHOM COCTOSIHUM (CM.
Mpunoxexwne U).
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3 OnwucaHue npubopa

T

Yeraska + HYS,C/2 ————ﬁ ——————
Veraska : ¢ IH‘rs.c

Ycraeka — HYS,C/2 7[—:————;\g7/——

|

|

CocTtosnue | [
"Harpesatens”| crucrepeancom HYS.C

BEIT, I
BRIKN,

|
||
I B
Coctosnue | Lo pems
"narpeeatena”| 0e3rucTepesuca
|
BKJ, i T
| | I
BhIKN, T |
! | Bpemn
|
1

Bpems

PucyHok 3.7 - MpuHuMn pa6oTbl [IByXno3MuMOHHOIO perynsitropa

3.6.3 30Ha HeYYBCTBUTENILHOCTHU

30Ha HEYYBCTBUTENbLHOCTM 3adaeTcs [Ans  UCKIYeHUs -
HEeHYXHbIX  cpabaTbiBaHun  Perynatopa npu  HeGomnbluom "—'GEAPAMEFPH NPUBOPA
OTKIOHEHUM KOHTPONUPYEMOWN BeNWUUHbI OT YcTtasku. [pubGop = Perynstop
6yneT BblAaBaTb YNpPaBrsloOWMA CUrHan TOMbKO Mocrne TOro, Kak ¥ 30Ha HeuyecTBUTENBHOCTH db
perynupyemMas BenuymHa BbliAeT U3 3TOW 30HbI.

3HayeHne 30Hbl HEYYBCTBUTENBHOCTM 3afaeTcs napameTpoMm
db B eanMHunUax perynvpyemon BennymnHbI.

Mpumep YcraBka = 60 °C, db = 10 °C. B pgumanasoHe 55...65 °C Perynatop He O6yget
BblpabaTbiBaTb yNpaBrsitoLLEro BO3AEACTBUS.

3.6.4 OrpaHuyeHue guanaszoHa U CKOPOCTU U3MEHeHUsl BbIXOQHOW MOLUHOCTU
Perynatopa (Tonsko ans NUA-perynsatopa)

3HauveHns BbIXoAgHOW MoluHocTh MNO-perynaTopa HaxoasiTcs B AvanasoHe oT «0» Ao «1» (unu
oT 0 go 100 %). B HekoTopbix crnyyasx BO3HMKaeT HeEOOXOAMMOCTb OrpaHUYeHWUsi BbIXOZHOM
MOLLHOCTW CBEPXY UMW CHUSY.

Mpumep. B knumatokamepe Henb3s OOMNYCTUTb, YTOObI HarpeBaTenb pabotan meHee yem Ha 20 % cBoeW
MOLLHOCTHU. ,D,J'IFI BbIMOJSIHEHMA 3TOr0 YCroOBUA HYXHO YCTaHOBUTb MMHMMaﬂbHyIO BbIXOAHyIO MOLLHOCTb
P.min «20.0».

OrpaHuyeHve OmanasoHa BbIXOAHOW MOLIHOCTW Perynstopa 3ajaetcs ABYMS napameTpamu:
MakcumarnbHoe 3HadeHue P.UPr n muHumManbHoe P.min. OTM napameTpbl 3a4atoTcs B MpoLeHTax ot
MaKCUMarbHOW MOLLHOCTU, KOTOPYIO MOXHO nofdatb Ha icnonHutenbHbI MexaHu3m. Ecnn PerynsaTtop
BblJaeT 3Ha4YeHne MOLLHOCTU, HaxoAsweecs 3a npegenamMmv 3agaHHoro guanasoHa, oHO NpUHUMaeTcs
paBHbIM P.UPr nnn P.min, cOOTBETCTBEHHO.

OrpaHu4eHne CKOpOoCTU pocTa BbIXOAHOW MOLLHOCTU Perynatopa Heobxoanmo ans 6e3yaapHoro
BKMNOYEHNs1  VICNonHuUTenbHOro MexaHuama. MakcumanbHasi CKOPOCTb W3MEHEHMSI  BbIXOLHOW
MOLLHOCTY 3agaeTcsa napameTpom P.rES B %/MUH.
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3 Onwucanue npu6opa

3.7 FeHepaTOopbl UMNYIBLCOB U KIiOY

[Mpu ynpaBneHun HEKOTOPbIM [OMOMHUTENBbHBIM ObOpyaoBaHMEM He TpebyeTcs Hanuune
perynstopa, M ero Heobxogumo BKMoYaTb Ha OMpeferieHHOM Liare nporpaMmbl TexHorora.
BkntoyeHre aToro o6opyaoBaHNsi BO3MOXHO Kak Ha BpEMs BCErO Lara nporpaMMbl TEXHOMOra, Tak 1 B
NeprvoanM4eckoM pexume, Koraa HeCKOnbKO CeKyHA obopydoBaHMe BKITHOYEHO, HECKONbKO CEeKyH[
BbIKITIOYEHO.

B TPM151-09 peanusoBaHbl 16 eHepaTOpOB MEPUOANYECKUX UMMYNbCOB: 14 13 HUX MMetoT
HacTpavBaeMyto ANUTENbHOCTb MMMNyrbca U nay3bl, oAvH ['eHepaTop Bceraa HaxoauTCs B COCTOSIHUM
"1" ("BCcerga BKIOYEHO") 1 oauH B cocTosiHum "0" ("BCceraa BbIKMOYeHOo").

Ona 14 HacTpauBaembix ['eHepaTopoB Mpu NporpaMmmMmpoBaHUV 3afaeTcsl BPemsi BKIHOYEHHOTO
coctosiHusl (dbasa BKIOYEHUSI) U BpeMs BbIKIIOYEHHOrO cocTosiHus (cpasa BbikMoveHus). Bcee
eHepaTopbl paboTaloT HE3aBUCMMO U MPOU3BOASAT reHepaLuio MMMYMbCOB, HE CUHXPOHU3UPYSACH C
Luaramu nporpaMMbl TeXHorora.

Ha nobom Lware nporpaMmmMbl TEXHOMOra UMNynbCbl Ntodoro NeHepaTopa MOXHO nNogatb Ha BO2
(amckpeTHoro Tuna). lMNporpammHbIi GroK, KOTOpbIA MoAknovaeT eHepaTopbl MMMIYNbCOB kK B2,
HasbiBaeTcs Koy,

PucyHok 3.8 nnntoctpupyet paboty N'eHepaTopoB umnynbcoB 1 Kntoya

lexHeparop 1

JUL

lenepatop 2

L = =3 Kmuou BeixogHoin

3nemeHT 2
Meneparop 3 -— =
Juu

hd — = ¥ KoMmyTaums Ha wware 2

Menepartop 16

-_— KommyTauma Ha ware 3
=1(nocT. BKN. )= = = > VT

|
|
: | —  KoMMyTauma Ha ware 1
|
|

PucyHok 3.8 — Pa6oTta leHepaTopoB umnynscoB u Knrouya
3.8 BbIxogHble 311IeMEHTbI

TPM151-07 nmeeT gBa BCTPOEH HbIX BbIXOAHbLIX

anemenTa (BO): { &7 MAPAMETPBI PHEOPA :

« B31 nporpamMmHO npuBsiaaH Kk Perynstopy w ?-';,B""“"""""ﬁm”

Neprop, craareanid LUAM- maynecoe tHP £

ucnonb3ayeTcs Anst ynpaeneHus cnonHuTensHbIM ; Y A —— :
MEXaH13mMoM; : LLIMM-immyrca t.L

* B32 nporpammHo npuBsizaH k PeructpaTtopy u '

ucnonb3yeTcst Onst  nepegayv aHanoroeoro

curHana.

[MepeyeHb BO3MOXHbIX TMNoB B3 npeactaBneH B Tabnuue 3 (cMm. pasgen 2). BbixogHow

anemMeHT 1 MoxeT ObITb ABYX TUMOB:

e AUCKPETHbIN (3MNEKTpOMarHMTHoe pere, TPaH3UCTOPHas UMM CUMUCTOPHas onTonapa, BbiXon
ONs ynpaeneHns TBepaoTerNbHbIM pene);

* aHanorosbln (UMcppoaHanorosbin npeobpasoBaTent «napameTp - Tok 4..20 MA» wunm
«napameTp - HanpsbkeHue 0...10 B).
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3 OnwucaHue npubopa

BbIxoAHON 3NeMeHT 2 MOXeT BbITb TONbKO AUCKPETHOrO TUna.
3.8.1 Ucnonb3oBaHue guckpetHoro BA1 npu NMUA-perynupoBaHun. Mapametps! LLIAM
Ecnu Bbl 3aganu Pexum paboTbl perynatopa TA

1 o
«MNA-perynatop» (cm. n. 3.6.1.1), TO AMCKPETHbIN Yeragka - N\-——— AN
B3O ©Oymer pabotatb B pexume LAM. B atom | : :
criyyae Heobxogumo 3afjaTb Mepuod CrnefoBaHus 1 1 1 o
LWUMM-umnynbcoB (napameTtp tHP) n MUHMManbHyto i i i Bpemsa
4 (nap P ) 4 LUWM-curnan [ 1 [ P

AnVTenbHOCTb UM nynbca (napameTp t.L), npu ko | i i

- BLIXOAHOTO ItHP! | <tL
TO poW elle npousBOAUTCH BKMoYeHne B3O (cm. 3neMenTa e | plig MAynEC<t.
pucyHok 3.9). 1 d bW

Yem  Bbille  YactoTa  yNpaBnsioLnMX 0 I_I H ! _
MMNynbcoB (T. €. MeHblwe nepuopg tHP), Tem Bpemsa
TOvHee peakumss Perynatopa Ha  BHellHWe PucyHok 3.9 — 3apaHue napametpos LLUIUM-
nameHennsa. Ecnm BO — TpaHsucTtopHas wnu curHana

CYMWUCTOpHas onTonapa, TO Mnepuof CreAoBaHus
MMMYNbCOB MOXHO YCTaHOBUTb paBHbIM 1 cek.

Ecnu B3O - a/m pene, To cnuwkoMm Mmarnoe 3HadeHue nepvoga tHP npu BegeT Kk 4yacTbiM
nepeknoYeHnsaM 1 BbICTPOMY M3HOCY CUIOBBLIX KOHTaKToOB. [MoaTomy Heobxoaumo 3agaTb Gonbliee
3HaveHne napameTpa tHP, HO cnegyeT MOHMMATb, YTO 3TO MOXeT YXyAWMUTb KayecTBO
perynmpoBaHusi.

3apaHne MWHMManbHO AOMYCTMMOW ANWTENbHOCTM uMnynbca t.L Tawkke Heobxogumo Ans
npefoTBpalleHns W3HOCa CWUMOBbIX KOHTakToB B3 BCrneacTBMe CAMWIKOM  KpaTKOBPEMEHHbIX
BKITHOYEHWIN.

3.9 YcTaBKa

YcTaBka — 3TO  3HaveHue, kKoTopoe  H Qfmwm TPMIST (Via He 33a3H0)

TpebyeTca  nogdepkuMBaTe C  MOMOLLbBIO =& it

Perynatopa B [AaHHbII  MOMEHT BpEMEHMW. 5 ) veraswon & nporpame e+

YcraBka BMECTe C  TeKylMM  3HayeHueMm B Viraoxa tiatines e

perynupyemMon Benu4MHbl MOAAeTCs Ha BXOA = B veramcn npu MBC e s

PerynsTopa. ABC CKOPOCTS HIMEHEHIA YCTEEKN LF.LU
‘J"Tmytrmu P.-SP
ABC HIOMHAR MDAHHULAS 3303HHA YCTABKH b.CH.L
ABC BEpXHAA rPAHHULA 33A3HHA YCTABKH b.CH.H
HABC SHAYEHWE YCTABEH SP.LY

Ha kaxxpgowm LLlare Mporpammbl TexHonora ans kaxgoro Perynsatopa 3agatoTcs cnegytowme
napameTpbl YCTaBKuU:
—  Tun YcTaBky;
—  3HayeHue YcTaBKy;
—  CKOpOCTb BbIxoa Ha YCTaBky;
—  [ponycTuMMble rpaHuLbl U3MeHeHust YcTaBku Ans paboTel B pexvme PyyHoro ynpaeneHus
(cm. n. 12.4).

3.9.1 Tun YcTaBKu

B TPM151-09 B kauyecTBe YcTaBku MOXHO 3adaBaTb:

—  3HauveHwue perynupyemon pranyeckon BennumHbl (TUMN — «3HaYEHMEe»);

—  3HauveHue BbIXOAHOW MOLLHOCTU Perynsatopa (TUn — «MOLLHOCTb»).

Tun YcTtaBku 3agaetcs napametpom P.-SP.

3agaHne YcTaBku Tvna «MOLLHOCTb» ObiBaeT HE0OOX0AMMO Ha HEKOTOPbIX CTaausix Texnpolecca,
KOr4a KOHTPONupoBaThb (hU3MYECKU MapaMeTp CUCTEMbl He TpebyeTcs MM HEeBO3MOXHO. B aTom
crydae mnonb3oBaTenb MOXeT 3afaTb (UKCMpOBaHHOE 3HayeHue MOLLHOCTY, KoTopoe Oyaer
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3 Onwucanue npu6opa

noaaBaTbCA Ha McnonHUTENbHbIA MEXaHU3M. PerynMpOBava npn 3TOM NPOUCXoanNTb He 6y,1:|eT.
3.9.2 3Ha4yeHue YcTaBKu

3HayeHue YcTaBku TUMNa «3Ha4YeHe» 3agaeTcsa B eAMHMNLAax perynmpyemon BENNYMHbl U AOMKHO
HaxoAuTbCHA B AuanasoHe n3Mmepenus [latymka.

3HaveHne YCTaBkM TuNa «MOLLHOCTb» 3a4aeTcs B OTHOCUTESNbHBIX €AMHWLAX U MOXeT
NPUHUMATL 3Ha4YeHUst oT «0» [0 «1».

3.9.3 CkopocTb Bbixoaa Ha YCTaBKy

B TPM151-09 MOXHO OrpaHN4nTb CKOPOCTb BbIXOAA Ha YCTaBKy.
OTa yHKUMA MCronb3yeTca B Tex Cnyyasx, korga perynvpyemasi BenuuvHa SofmkHa NnaBHo, C
3a4aHHOW CKOPOCTbIO, BO3pacTaTb UMM yMeHbLUATLCsl Ha AaHHOM Lare MporpaMmbi:
— B TeyveHue Bcero Lara (cm. pucyHok 3.10, a);
— B TeyeHue 4yactu lllara — go pgocTmxeHuss 3HaYeHUs yCTaBKM, [anee OCyLIeCTBRsSeTcs
noaaepXKaHne JOCTUTHYTOro 3HaYeHns YcTaBku (CM. pucyHok 9, 6, B).

a) 6) B)
T,°C A War Mporpammel | T,°C A Wiar Mporpammel | T,°C A War Mporpammst |
Ycraska ! Yeraska ! To |
SP.LU | SP.LU I |
I | Ycraska !
T, I > T, | - SP.LU | >
0 Bpems 0 Bpema Bpemsa
BPEMA BbIXOAA BPEMS BbIXOAA BPEMA BbIXOAA
Ha ycTaBeky Ha ycTaBky Ha ycTaBky

Yeragka SP.LU -Tp  [en. uam.]
BPEMA BLIXDAA HA YCTaBky  [MuH]

CropocTb Buixoaa Ha ycraeky LF.LU =

PucyHok 3.10 — 3agaHue CKOpoCTU BbixoAa Ha YcTaBKYy

B Hauane llara YcrtaBka nNpuvHMMaeT 3HAYeHWe, paBHOE TEKYLUEMY 3HAYEHWUIO perynmpyemom
BenunyuHebl (To), M cpa3dy HauMHaeT U3MEHSITbCS C 3a4aHHON CKOPOCTbIO.

BennunHa T, - 370 3HauyeHue ycTaBKku Ha npegblgyliem Lare unu HavanbHoe 3HayYeHue, ecnu
Lar - nepBebii. Hanpumep, ecnu perynupyeTcs Temneparypa, To npu ctapTe Nporpammbl To npumeT
3HayeHVe TemnepaTypbl OKpyXawolwen cpefbl M HayHeT pacTu (MU yMeHbluaTbCs) C 3adaHHOMN
CKOPOCTbIO OT 3TOr0 3HaYEHWs.

MapameTp CkopocThb BbixoAa Ha ycTaBKy LF.LU 3agaeTcsi B eamMHuLax perynmpyemMon BENMUuHbI
B MuHyTy. Ecnn 3apatb napametpy LF.LU 3HayeHve «0», TO CKOpPOCTb MPWHUMAaETCA pPaBHOW
B6EeCKOHEeYHOCTH, T. €. YCTaBka MrHOBEHHO JOCTUraeT 3Ha4YeHus, 3agaHHoro napameTtpom SP.LU.

3.10 CeteBom nHtepdenc RS-485

Mpubop TPM151-09 nmeeT BCTPOEHHLIN ceTeBoW UHTEepdenc RS-485, koTopbIi NpegocTaBnset
creayLmMe OCHOBHbIE BO3MOXHOCTU:

—  KoHcburypupoaHue npubopa c MK;

—  peructpauus Ha K napameTpoB TeKyLLEro COCTOSIHUS.

Ona pabotbl npubopa B ceTn RS-485 HeobxoauMo yCTaHOBUTbL €ro ceTeBble HacTpouku. B
OOHOWM CeTW MOryT HaxoOWUTbCS HECKONMbKO NPUBOPOB, MOAKMHOYEHHBLIX K OQHOMY KoMmnbloTepy. Ons
obecneyeHnss KOppeKTHON paboTbl B 3TOM Criydae ceTeBble NMapaMeTpbl BCex NpubopoB O4HOW ceTu
[OMKHbI ObITb OAUHAKOBBI.

Kpome Toro, kaxabii npubop B ceT UMeeT CBOW YHUKanbHbIN 6a30BbIA ceTEBON agpec.

MogpobHo HacTpolika ceTeBoro nHTepdenca onucaHa B pasgene 9.
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3 OnwucaHue npubopa

3.11 Peakuus npuGopa Ha criy4yarHoe OTKIo4YeHue NUuTaHus

3.11.1 Peakuus Ha crny4aiiHoe OTKIIOMEHUE o & ioudurypaua TPMIST (M He 38a8H0)

nutaHna B npubope TPM151-09 onpegensietcs &3 napaverps npropa
napametpom bEHv, KOTOpbIi MOXET npuHUMaTb =38 Cnywebusie napaneTps!
criegyrowme 3HayYeHuns: ABC KON-B0 OTKAKOMEHHI NHTaHHA 220
—  «[Mpogomxutb ¢ TOro e mecrta». [lpu &c Ofiwee xon-so cBpocos res
BLIKIIOYEHUN NUTaHns npubop TPM151-09 £ PE3KIHA Ha NPOADASHHE MHTHHA
COXpaHsieT B Te4eHMe NPUMEPHO 2-X YacoB ¥ Noseaerwe nocne soccranoen. nnTamia  behv

MHOPMALMI0O O CBOEM COCTOSIHUM WM BO3BpaLLAeTCA B HEro nocne BKIHYEHUS NUTaHus,
npogormkas paboTy ¢ Toro xe mecta. Ecnv fo BbIKNOYEHWA NuTaHua Nnpubop Haxoauncs B
coctosHum CTOM wnn ABAPWUSA, TO 3TO Xe€ COCTOSHME COXPaHUTCS MOCMe BKMOYEHUS
nuTaHuna. Ecnu HanpsbkeHue nuTaHuMs OTCYTCTBOBAano AONroe BpeMmsi, U UHGopMauusi o
CoCTOsIHUM Bbina yTepsiHa, To Npubop nepexoanT B coctosiHne CTONM.

—  «3anycTuTb nepByl NporpamMmy C nepsoro wara». HesaBncumo OT TOro, B Kakom
COCTOSIHUM MPUOOP HaxoAMNCH A0 BbIKMIOYEHUS MUTAHUS, MPU MOSABIIEHUN HaMPSHKEHNS
6yneT 3anyuieHa nepsas Nporpamma c nepsoro Lara.

—  «MepenTtu B coctosinne CTOMM». Mpubop nepexoamt B coctosiHne CTOI.

—  «MepenTtn B coctosinme ABAPUSA». Mpnbop nepexoaunt B coctosiHne ABAPUA.

3.11.2 MNpwnbop Npom3BOAUT NOACHET CrydanHbIX OTKMOYeHUn nutaHusa (napametp 220). Kpome
Toro, nNpubop noAcuYUTbIBAET KonmuyecTBO cobcTBeHHbIX nepecbpocoB (napameTtp rES), kotopble
MOTyT NPOUCXOAUTL MPU OTCYTCTBUWN NUTaHUS ONUTENbHOE BPeEMS.

3HaveHns napameTpoB 220 M rES AOCTynHbI TONbKO AN NPOCMOTPA; KPOME TOro, UX MOXHO
06HYNUTL. 3agaTh M Kakoe-nMbo HeHyrneBoe 3Ha4YeHne Hemnb3s.

3.11.3 lMpubop MMeeT  3HEeproHe3aBUCHMYIO namsTb, B KOTOpOWN coxpaHaTCA
nporpaMmMmupyemble napameTpbl npubopa. MapameTpbl XpaHATCS B NamMsTM B TeYEHWe HEeCKOMNbKUX
[ecsTKoB neT.
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4 KoHcTpyKuus npubopa

4 KoHcTpyKuma npubopa

4.1 Mpubop TPM151-09 usrotaBnueaeTcs B NIacTMaccoBOM Koprnyce, NpeAHa3HaYeHHOM ANs
MOHTaxXa Ha BepTMKanbHON NIIOCKOCTW LMTa ynpaeneHus anekTpoobopyaoBaHuem (Moaudukaums
kopnyca 1) unn gna HacTeHHoro MoHTaxa (Mogmdukaums kopnyca H).

4.2 Kopnyc (W1 vnn H) coctouT 13 ABYX YacTel, COeduHSeMbIX Mexay cobon npu nomoLum
YyeTblpex BWHTOB. BHyTpu Kkoprnyca pasmelleHbl ABe neyvatHble nnaTthl, HAa KOTOPbIX pacnonaralTcs
aneMeHTbl cxeMbl Npubopa. CoeAnHeHne nnat Apyr ¢ APYromM OCYLLECTBISIETCS NPV MOMOLLM NIOCKUX
pas3beMHbIX kabenen.

4.3 KpenneHve npubopa Ha lwmTe obecneumBaeTcs ABYMS uMKcaTopamu, BXOOALMMU B
KOMMNeKT noctaeskn TPM151-111.03.

4.4 [Ins coeguHeHWs C NepBUYHBIMU Npeobpa3oBaTensMm, UCTOYHMKOM MUTAHUS U BHELLHUMMW
ycTponcTBamu Npubop OCHALLEH MPUCOEANHUTENbHLIM KNEMMHUKOM C KpPEenneHuem «nof BUHT».
KnemMMHVK y npMbopoB LLIMTOBOrO KpemnmneHnst HaxoaMTcs Ha 3afHen cTeHke. B npubopax HacTeHHoro
KpenneHusi KNeMMHWK pacrofioXeH nof BepxHeW KPbILKOW, Npu 3TOM B OTBEpPCTUSIX MoasoAa
BHELLHWX CBA3EW YCTaHOBMEHb! PE3NMHOBbIE YNIIOTHUTENN.

4.5 MabapuTHble N YyCTaHOBOYHbIE pa3Mepbl Npubopa npueeaeHs! B MpunoxeHun A.
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5 JluyeBas naHenb npu6opa. UHAUKaUMSA U ynpaBneHue

5 Jlnuesas naHenb npubopa. MHauKaums n ynpaeneHue

Ha nuueson naHenu npubopa ( L1 o sl pETYARTOD
VUMEITCA  Criefyolme  3reMeHTbl cIeas S
VHAMKaLMWN 1 yNpaBneHus: O HACTP.HA
yeTbipe UM poBbIX uun2 —EOM1
CBETOAMOAHBIX B ceeToavoaL
unaukaTopa (LINL...Ljn4); i T
- 10 cBeTOOMOA0B; ] LLL O BPEMALIATA
- 6 KI—iOI'IOK. . MOWHOCTB, % m m n :2
BHeLHu BUA, nueBon
nanenu TPM151-09 npeacrasneH ;/-- . M
Ha pucyHke 5.1. LUn3 POTP.LAT KHOMKK
[ [ nycx
Lt i
( U4 TPM151 ODBEH

PucyHok 5.1 — lluueBas naHenb npuéopa

5.1 MHgukauusa B paboueM pexunme

Lndposble wuHaukaTopbl LM1...LUMN3 B paboyem pexume oTOOpaxarT CUMBOSMbHYIO
nHdopmaumio o Kanane perynuposanus. Ha LJ1 BoamoxHO oTobpaxkeHue ogHOM U3 3-X BEMNUYMH:

— n3mepeHHon Bxogom 1 (ceetoamon «Bxog 1»);

— n3mepeHHon Bxogom 2 (ceetoamon «Bxopg 2»);

— BbluKcrieHHon Beluncnutenem (cBetoaunon «BbluvcneHHoe 3HaueHue»).

MepeknioyeHne napameTpa nHamumpyemoro Ha LIN1 npomssogutcst KHoNMkamm @+l§ npu aToMm
CBETUTCHA OOMH U3 CBETOAMOAO0B, NOKa3biBasl, KAkoW U3 MapaMeTpoB BbiBoAMTCA Ha LINL.

Ha3sHaueHwne umgpoBbIX MHAMKATOPOB NpeacTasneHo B Tabnuvue 5.1.

HasHaueHue cBeTognoaoB npeacTaBneHo B Tabnuue 5.2.

Ta6bnuua 5.1 — HasHauyeHue LUPOBLIX UHANKATOPOB

Undpposoit HasHaueHune
MHAOUKaTop
Ln1 OTob6paxaeT TekyLlee 3Ha4YeHne N3MEPEHHON UMW BbIYUCIIEHHOW BENUYMHBI
uun2 OToGpaxaeT Tekyllee 3HayeHWe YCTaBKM [ANs  PerynupoBaHusi BeNUYMHBI,
oTobpaxaemon Ha LIN1. Mpu atom cBetutcs ceetoanop «YCTABKA»
117 K} OTobpaxaeT 3Ha4YeHne BbIXO4HOW MOLLHOCTW, nogaBaeMon Ha WcnomHUTenbHbIV
MEXaHu3M, B NpoLeHTax
Ln4 OTob6pakaeT Yepes TOYKy HOMep Tekyulen MNporpammbl 1 Homep Llara

OTobpaxeHne BpeMeHu, npolueLiero ot Hayana Tekyuiero Llara
Ha UWN2 moxHo oTobpasuTb Bpems, npowegwee OT Hayana Tekyuwero Wara. Ona atoro

=
nonb3oBaTenb HaXWUMaeT OOHOBPEMEHHO KHOMKK HMI LWN2 nokaxeT BpeMs B eguHuuax
M3MepeHusl, yCTaHOBMNEHHbIX napameTpoMm MacwTtab BpemeHu (cm. n. 3.3.4). [Npu 3TOM 3acBeTuTCH
ceetoguog «BPEMA LWWATA». [Ins Bo3BpaTta K uHAMKauumn YctaBku Ha L2 Heobxoammo elue pas
v

HaxaTb KHOMKM E+[§

OTo6paxeHue YCTaBKM TUNA «MOLHOCTb»

Ecnu nonb3oBarens 3a4an Tun YCTaBku «MOLLHOCTb», TO Ha LIN2 otoBpaxaeTca cnoso «Pr.5P»,
a 3HayeHue YctaBku otobpaxaetcsa Ha LIN3. Mpu aTtom cBeTutcsa ceetoauoa «YCTABKA».

Ecnu Ha kakom-nu6o LIU nomectunacb He BcA uMHdopmauums (Hanpumep, He Bce paspsabl
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5 JluueBas naHenb npubopa. MHANKaUMSA U ynpaBneHue

«
uucna), HeobxoauMO HaxaTb KHOMKY E OkHO OTODOpaKeHuss cOBMHETCS, U Monb3oBaTernb CMOXET
NMOCMOTPETb HEMOMECTUBLLYIOCH UHPOPMaLIMIO.

Ta6bnuua 5.2 — HasHayeHue cBeTOAUOAOB

CseToguop

HasHaueHune

«ABAPUA»

CseTtutcs B coctosiHn kputudeckoi ABAPUWN (obpbiB aaTynka, neperpes u
1.n.). Muraet B cocTtosiHuu HekpuTtndeckon ABAPUU

«HACTP.MUO»

CseTutcs npu aBToHacTpovike NUA-perynsatopa

«Bbl4.3HAY.»

CseTtutcs npu BelBoAe Ha LIN1 BbIYMCIEHHOro 3HaYeHus

«BX0fA 1» Csetutcs npu BbiBoge Ha LIN1 3HayveHns, namepenHoro Bxogom 1
«BXO[M 2» CeeTtutca npu BbiBoge Ha LIN1 3HaveHus, namepeHHoro Bxogom 2
«YCTABKA» CaeTtutcs npu oTobpaxeHun Ha LIN2 YcTaBku

«BPEMSA LLUAT A»

Ceetutca npu oTobGpaxkeHun Ha L2 BpemeHu, npolledwero oT Havana
Tekywero Wara

«PY1» MokasbiBaeT, 4To KaHan HaxoauTcs B pexumMe Py4yHoro ynpaeneHus:
—  MWraet npu py4HOM ynpaBneHnn BbIXOQHOW MOLLHOCTLIO PerynsaTtopa,
—  MNOCTOSIHHO CBETWUTCS NPU PyYHOM ynpaBneHnn Y cTaBKown.

«PY2» He ncnonb3yetcs

«K1» CeeTtutcs, ecnn BbixogHow anemMeHT 1 kroyeBOoro tuna (C MapkUpOBKOW «P»,
«K», «C») HaxoanTcsa B COCTOSIHUM «3aMkHyTO». [ns B31 tuna LA 4...20 mA
(c mapkupoBkoii «WM») ceeTogmop «K1» He 3ageincTBOBaH.

«K2» AHanorn4Ho Ans BelxogHoro anemenTa 2

5.2 Ha3HayeHue KHOMOK B pabo4yem pexunme

HasHaueHwne kHonok npu Paboyem pexuvme npeactasneHo B Tabnuue 5.3. HasHaueHne KHOMOK B
Opyrvx pexumMax onmcaHo B COOTBETCTBYHOLMX pasaenax P3.

Ta6bnuua 5.3 — HasHayeHue KHOMNOK

KHonka

HasHaueHune

ek

cron (HaxaTb

yaepxwusaTb 2 - 3 cek)

3anyck/octaHoBka [Mporpammel. Nepexog mn3 coctosHuss CTOIM (STOP) B

" coctosiine PABOTA (RUN) 1 o6paTtHO

=R

Bbi6op napametpa Ha LIN1

=E

Beibop napameTpa, nHavumpyemoro Ha Li2

K

Cpasur okHa oTobpaxeHns Ans NpocMoTpa UHopMaLmK, He NOMeCTUBLLENCS
Ha UMPPOBbLIX MHAUKATOpax; Npu aBapum — oTobpaxeHnue Ha LN2 kopa
aBapuu

nycx
BBon +|cron

Mepexop B pexxum Beibopa Mporpammel u Lara (pexum SEL)

=E

Mepexon B pexum «BbICTporo» nporpaMmMyMpoBaHus

Gl

Mepexoa B pexwum NporpammmpoBaHus

Mepexoa B pexxum AsToHacTpoiku MNU-perynatopos

MNepexoa B pexum KOcTnposkm

=

Bbixom 13  BcrnoMoraTenbHbIX — PEXWMOB;  OTKMHOYEHUE
curHanusaumu; nepexopn us pexvma ABAPUA B CTOIN

aBapunHon
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5 JluyeBas naHenb npu6opa. UHAUKaUMSA U ynpaBneHue

MpogomkeHne Tabnuubl 5.3

KHonka

Ha3HaueHue

EIEAN

Mepexog B pexxum PyyHoro ynpaeneHust yctaskow 1 o6paTHO

SEE

Mepexod B pexuM Py4HOro ynpaBneHus BbIXOAHLIM CUrHaNoM perynsropa
(MOLHOCTBLI0) U 0bpaTHO

E+I§ (+[g)

M3amMeHeHne 3HayeHuss napameTpa (BbIXO,EI,HOI'O CuUrHana unum ycTaBKM) B
pexume Py‘-{HOI’O ynpasneHua

oK
au-uc_'_ﬁ_'_sm

MpuHyauTenbHas nepesarpyska npuéopa

nycK
e |55

Mepexop B coctosiHue MAY3A ( n3 coctosHus PABOTA) 1 obpaTtHo

oA
umevyaHue. OpPAAOK HaXaTua KHOMOK BaXXeH. oyeTaHue O3Ha4aeT, 4YTO HYXHO
n n c =AY

e ]
HaXaTb KHOMKY N, He OTNyCKaa ee, HaXaTb KHOMKY .

5.3 CocTosiHMs npu6opa u ux uHAuKaumsi

I'IpV|6op MOXET HaXOAMTbLCA B OAHOM U3 OMUCAHHBIX HUXKE COCTOSTHUIA:

B coctosiHun PABOTA npoussoaunTcs BbinonHeHve MNMporpammel TexHornora.

B coctosHun T[MAY3A perynupoBaHue npoao/KaeTCs, HO «3amMopaxuBalTcs» BCe
OVHaMU4Yeckne W3MEHEHUS: MpekpallaeTcsi oTcydeT BpemeHu [porpammbl TexHorora u
n3ameHeHve YcrtaBku. [locne noBTopHOro crapta xon [porpammbl BO306HOBNSiIETCS C
npepsBaHHoro Mecta. CoctosiHme [MAY3A MOXHO MCNonb3oBaTb ANs WCKYCCTBEHHOro
npopanexus MporpaMmmMbl TEXHOMOra.

B coctosHne KOHEL, MPOMPAMMbI npuGop nonagaeT nocrne 3aBepLUeHWsi BbIMONHEHNUs!
Mporpammebl TexHonora.

B coctosiHum CTOIN Hu ogHa MNporpamma TexHonora He BbinonHseTcs. Mpu 3ToM BO3MOXHO
UNWU OTKMYEHUE BbIXOAHBIX YCTPOWCTB, UNW nopdepxaHve (UKCUPOBAHHOTO 3HAYeHUs
MOLLHOCTM Ha MCnonHUTEnNbHbIX MeXaHW3Max, Unu perynmpoBaHue Mo 3aJaHHoW YcTaBke.
MapameTpel, onuckiBatowme coctosiHme CTOIM, 3agatoTcs nonb3oBartenem (cm. n. 3.3.3).

B cocrosHne ABAPUA npubop nepexoguT npu BO3HUKHOBEHWUU aBapuMHOM cutyauun. B
3TOM COCTOSIHUU TaKkKe BO3MOXHO noaaepkaHne UKCMPOBAHHOMO 3HAYEHUS MOLLHOCTM Ha
MM (cm. n. 3.3.3).

Moppo6Ho o coctosiHun ABAPUA 1 Bupax asapum cm. n. 12.7.

CxeMa nepekIoyeHnst CocTosiHuiA npubopa npuBeaeHa Ha pUcyHke 5.2.

B kaxxgom coctosiHun, kpome PABOTA, Ha LIN2 BbIBognTCS COOTBETCTBYIOLLEE COOBLLEHME.
Cnncok BO3MOXHbIX COOBLLEHNI NpuBeaeH B Tabnuue 5.4.

Haxars
H YOBDXHESTE
2-3ec

ABAPKSA

[ERe
:

KOHELL NPOrPAMMBI

[End |

Mepexop & coCTORsME,
NPeMUECTROBABLIEE

PucyHok 5.2 — Cxema nepekno4YeHUA COCTOAHMN npubopa
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5 JluueBas naHenb npubopa. MHANKaUMSA U ynpaBneHue

Ta6bnuua 5.4 — UHAMKauMA cocTosIHUSA npubopa

CoobuweHune Ha LN2 C::;g;'o::e OnucaHue cocTosiHUA Npubopa
End (<End») KOHEL| OcTtaHoBka nocre BbinonHeHus MporpaMmmel
NPOrPAMMBI
SEaP («StoP») cTon OcTaHoBKa BbINOMHEHUs Mporpammbl
rUnP («rUnP») MAY3A May3sa npw BbinonHeHuu Mporpammel
FRCL («FAIL») ABAPUA ABapusi Npu BbINonHeHun Mporpammbl

5.4 Pexumbl npubopa 1 obLiasa cxema Ux nepekrroveHns

Ha pucyHke 5.3 nokasaHa oblias cxema nepeknyeHus pexumoB npubopa. Ha cxeme
npvBeAeHbl Takke Ha3HayYeHUsi KHOMOK U nx kKoMbuHauun B Paboyem pexume. [leTanbHoe onucaHue
VWHAVKaUMM W ynpaBneHus B pexumax «bbicTporo» nporpammupoBaHusi, [MporpaMmmupoBaHus,
KOcTtupoBku BxomoB, AsToHacTponku [MU[-perynstopoB M PyyHoro ynpaBneHuss [aHo B
COOTBETCTBYOLMX pa3genax P3.

Yn;z;:gﬁ“e i0cTupoeka nporpgalszpn LWara ﬂalﬂ?;earnggg;%B a o Tavenn TPA1S
YCTABKOR ¥ 4 1
Al =] [=ls[z] f] S]]
x| I I I
e |[— PaGouvit pexwm e o
IHAYEHHA H, YASHRHAGR 8,
yerasen o+ _' ":'J‘-:‘o'num:-zz naars knoney (&)
oo || 7200 || Repmons ||« o ova ——
KaHARA A M BRTOM. i i
’gcpzx:‘:u TEXHONOrE Ha LM1..LM3 xananoe Ha LM LJ’E
PyyHoe . “ﬂ;%lgaml‘mm
ynpaenexue
v P - 1
s BlsfE]  f bl ] v
= MNepexon B COCTOAHWE « Bwlop napametpa
TIAY3A AR MHIKAL Ha LN2 « MpocuoTp
« BO3BpaT w3 COCTORHMA (YCTaBka WAn BpeMa arer L A
MAY3A & coct, PABOTA OT HEYana wara) aBapHN o~

|
7

"BeicTpoe”
nporpaMm1upoBaHie

NprHy Mt
NEPEKTIHEHNE
B COCTORHNE
cTon

|
&

| MporpaMMupoBanve

PucyHok 5.3 — CxeMa nepeknoyYeHUs pexxumoB npu6opa
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6 Mepbl 6esonacHocTh

6 Mepbl 6e3onacHocTH

6.1 o cnocoby 3almnTbl OT NOPaXEHUS ANEKTPUYECKUM TOKOM Npubop cooTBeTCTBYET knaccy 0
no NOCT 12.2.007.0-75.

6.2 lMpu akcnnyaTauuu, TexXHUYeckoMm obcnyxmBaHMM W noBepke Heobxoaumo cobnopaTte
TpeboBaHus MOCT 12.3.019-80, «[lpaBun akcnnyaTauuMu SMNeKTPOyCTaHOBOK noTpebutenen» wu
«[TpaBnn oxpaHbl TpyAa Npu 3KCnnyaTaumnm aNeKTpPOoyCTaHOBOK NoTpebutenen».

6.3 OTKpbITble KOHTaKTbl KneMMHUKa npubopa npu aKcnyaTaumnnm HaxoasaTCa Nof, HanpspKeHneM
no 250 B, onacHom ans yenoBeyveckon xu3Hu. Jliobble nogknoveHus Kk npubopy u paboTbl nNo ero
TEXHUYECKOMY OBCMY>XVMBaHWIO credyeT NPOU3BOAMUTbL TOMBbKO NPY OTKIMIOYEHHOM NUTaHuK npubopa n
MCMNOMHUTENbHBIX MEXaHU3MOB.

6.4 He ponyckaeTcs nonagaHvWe BrarM Ha KOHTaKTbl BbIXOAHOMO pa3bema W BHYTPEHHUe
3neKkTpoanemMeHTbl npubopa. 3anpeljaetca ucnonb3oBaHue npubopa B arpeccuBHbIX cpedax C
coepxaHveM B aTMocdepe KUCMOT, LenoYen, Mmacen u T. n.

6.5 lMoakntoyeHwe, perynupoBka u TexobcnyxmBaHne npubopa AOMKHbI NPOU3BOAUTLCS TONMBKO
KBanMuLUMpOBaHHBIMU cneuuanucTamu, N3y4mBLLUMMY HacTosILLee pyKOBOACTBO MO dKCnyaTauuu.
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7 MoHTax u noaknioveHue npubopa

7 MoHTax n nogknoyeHue npuodopa

anI MOHTaxe npvl60pa Oona ero KpenneHua cnenyeTt WUCNoNb30oBaTb MOHTaXHble 3JIEMEHTHI,

BXoAdAume B KOMMNNEKT NOCTaBKn anGopa.

MpumeyaHue — lNepeg moHTaxom TPM151-09 pekomeHAyeTCs NPOM3BECTU KOHUrypupoBaHue
nprbopa Yyepes NepcoHarnbHbIV KOMMbIOTEP UMK C NepeaHel NnaHeny npubopa.

7.1 MoHTax npubopa B KOpnyce HaCTEHHOro KpenfeHus

(TPM151-H)

7.1.1 MNoaroTtoBka NOCag04HOrO MecTa B Lwkady
ynpaeneHus

MogrotoBbTe nocagovyHoe MecTo B  Likady
ynpaBrneHns  AnA  yCTaHOBKM  npubopa B
COOTBETCTBUM C pa3vepamMu, MNpuBedeHHbIMU B
MpunoxeHuu A.

KoHcTpykuma  wkadha ynpaBneHus [ormkHa
obecneynBaTtb 3awuty npubopa OT nonagaHusi B
Hero Bnaru, rpsn 1 MOCTOPOHHUX NPeaMEeTOB.

7.1.2 YcraHoBka npubopa Ha BepTUKanbHY
CTEHKY B LUKadpy ynpaBneHus

1 3akpenuTe KpPOHWTENH Tpemsi BUHTamMn M4
Ha NOBEPXHOCTW, NpeAHa3HaYeHHOW ANs YCTaHOBKU
npubopa (cMm. MNpunoxeHne A 1 pucyHok 7.1, a).

MNpumeyaHne - BuHTbI Ans  kpenneHus
KPOHLUTENHa He BXOAAT B KOMMIIEKT MOCTaBKK.

2 3auenute KpenexHbI Yronok Ha 3agHewn
CTeHke npubopa 3a BEPXHIO KPOMKY KPOHLUTENHa
(pucyHok 7.1, 6).

3 [lMpukpenute Npubop K KPOHLUTENHY BUHTOM
M4x35 13 komnnekTa noctaBku (PUCYHOK 7.1, B).
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7 MoHTax u noaknioyeHue npubopa

7.2 MoHTax npubopa B Koprnyce LWMUTOBOro KpenmneHus
(TPM151-L11)

7.2.1 NMoagroToBKa NOcago4YHOro
MecTa Ha WwuTe ynpasrneHus

MoagroTtoBbTe Ha wuTe ynpaBreHns
rnocagoyHoe MecTo [Ans YycTaHoBku npubopa B
COOTBETCTBUM C pa3Mepamu, npvBeAeHHbIMU B
MpunoxeHun A.

KoHcTpykums  wuta  ynpaBneHust  AOmKHa
obecneuvBaTh 3awuTy npubopa OT nonajaHvsa B
Hero Bnaru, rpsian U NOCTOPOHHWX NPeAMETOB.

Mpu pasmelleHun npubopa cnegyeTt NOMHUTD,
YTO MpW IKCMMyaTaumun OTKPbITblE KOHTaKThbl KNeMMm
HaxoasTcs MoA  HamnpsbkeHWeM, OnacHbIM  Ansi
YyernoBeyeckon u3Hu. [loaTomy [oOCTYn BHYTPb
wmTa ynpaenexus pa3speLueH TOMbKO
KBanMuUmMpoBaHHbIM cneumanicTam.

7.2.2 YcTtaHOBKa npubopa B Wwut
ynpaBrneHus

1 BcraBbTe npubop B cheumanbHO
NOArOTOBMIEHHOE OTBEPCTME Ha NULEBOW naHenu
wmTa (CM. npun. A u pucyHok 7.2, a).

2 BcTtaBbTe cukcaTopbl U3 KOMMMeEKTa
NnocTaBkM B OTBEPCTUS Ha OOKOBbIX CTEHKax
npubopa (pucyHok 7.2, 6).

3 C ycunvem 3aeepHuTe BMHT M4x35 B PucyHok 7.2 - YcTaHOBKa npu6opa LuMToBoro
OTBEPCTME KaXaoro cmkcatopa Tak, YTobbl npubop KpenneHusa
OblIn NAOTHO NpUXaT K NMULEBOW NaHenu wuTa.

7.3 MoOHTaXx BHeLIHUX cBsA3en

7.3.1 OG6wme TpebGoBaHUA

7.3.1.1 MNutaHne npubopa pekomeHOyeTCs MPOU3BOAMTL OT WCTOYHMKA, HE CBA3AHHOro
HEenocpefCcTBEHHO C MWTaHWEM MOLLHOro curoBoro obopynoBaHusa. Bo BHewHewn uenu cnegyet
YCTaHOBUTL BbIKNOYaTeNb NUTaHWs, obecneymsaloWwyin OTKNOYeHUe npubopa OT ceTn W nnaskue
npegoxpaHuTenu Ha Tok 1,0 A.

lMnTaHne kaknx-nMbo yCTPOWCTB OT CETEBbIX KOHTAKTOB Npubopa 3anpelyaeTcs.

7.3.1.2 CxeMmbl NOAKMIOYEHNA AATHMKOB U UCMOMHUTENBHBLIX YCTPOMCTB K NMpMBopam pasnuyHbiX
moandukauni npueedeHsl B MNpunoxernun b. MNapameTpbl NMHUKM coeguHeHns npubopa ¢ 4aT4UMKOM
npvBeaeHbl B Tabnuue 7.1.

7.3.2 YKasaHusi N0 MOHTaxy

7.3.2.1 Cnepyetr nogrotoButb Kkabenn Ona coeouHeHuss npubopa C  AaTyukamu,
VCMNOMHUTENbHBIMY MEXaHM3MaMu U BHELLUHUMWU YCTPOMCTBAMM, UCTOYHUKOM NuTaHus u RS-485. [ns
obecneyeHnst HagEeXHOCTU 3NEeKTPUYECKMX COeAUHEHUI peKomeHAyeTcsl ucrnonb3oBaTb kabenu c
MeZHbIMU MHOFOMPOBOOYHBLIMM XUMaMK, KOHLbI KOTOPbLIX Nepes NoAKMHYEeHNeM creayeT TwaTenbHO
3a4MCTUTb U 3anyanTb. 3a4nCTKy Xun kabenen HeobXo0AMMO BbIMONHSATE C TAKUM PacyeToM, YTODbI X
OroreHHble KOHLIbI Nocne NoAKIMYeHUs K Npubopy He BbiCTynanu 3a npeaenbl KNeMMHUKa.

CeyeHue xwun kabenen He JOMKHO NpeBbiwatb 0,75 KB.MM.

7.3.2.2 Tpwn npoknagke kabenew crnefyeT BbIAENUTb NUHUM CBA3W, coeauHsiowme npubop ¢
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7 MoHTax u noaknioveHue npubopa

[aTtynkaMu, B CaMOCTOSITENMbHYIO Tpaccy (MM HeCKONbKo Tpacc), pacnonaras ee (Mnu ux) oTaensHO
OT cUnoBbIx kabenew, a Takke oT kKabenew, CoO34alOLLMX BbICOKOHYACTOTHBIE Y UMMYNbCHbIE MOMEXMU.

Ons 3awuThl BXOAHbIX ycTponcTB TPM151-09 OT BAMSAHMSA MPOMBILLMEHHbIX 3NEKTPOMAarHUTHbIX
nomex NMHWUK CBSI3W Npubopa ¢ AaTyvMkamu crefyeT akpaHupoBaTb. B kayecTBe akpaHOB MOryT ObiTb
MCMonb3oBaHbl Kak crewuuanbHble kabenu ¢ 3KpaHUPYHLUMK OMneTkamu, Tak U 3a3eMIleHHble
cTanbHble TpyObl moaxoasiiero anameTpa.

BHumaHue! PaGoune cnau TepMonap AOSHKHbI ObITe 3MEKTPUYECKU U30NMPOBaHbl APYr OT Apyra
1 OT BHelUHero o6opyaosaHus!

Tabnuua 7.1 — NMapameTpbl NIMHUK CBA3M Npubopa ¢ AaTynKamm

OnuHa ConpotusneHue
Tun pgaTynka JFIVHUU, M, NUHUKU, OMm, WcnonHeHune nuHumn
He Gonee He Gonee
TepmonpeobpasoBartenb TpexnpoBoaHas,
CONpoTUBIEHNS 100 15,0 npoBOAa paBHOW ANNHbI
n ceveHust
Tepmonapa TepMoanekTpoaHsbIn
20 100 kabenb
(KOMMNEeHCaUMOHHbIN)

YHUMUMPOBaHHbIN curHan 100 100 [ByxnpososHas
NOCTOSIHHOIO TOKa
YHUULMPOBaHHbIN curHan 100 50 [ByXnpoBoaHas
NMOCTOSIHHOTO HaNpPsKeHUs!

7.4 MopkntoveHue npubopa

7.4.1 O6wme yKasaHunA

MopknioyeHne npubopa criegyeT BbINOMHSATL MO COOTBETCTBYHOLUMM CXEMaM, NPUBEAEHHbIM B
MpunoxeHnn b, cobntogasi Npu 3TOM M3NOXEHHYIO HXKE NOCneoBaTeNbHOCTbL AEACTBUNA.

1) TlopkntoyeHne npubopa K UCMOMHUTENBHLIM MeXaHu3Mam W BHELIHWM YCTpoWcTBam, a
Takke K OTKIIIOYEHHOMY UCTOYHUKY NUTaHUSI.

2) TlogkntoyeHue NMHUK CBS3N «NpMBOop — AaTUYMKU» K NEPBUYHBIM Npeobpa3oBaTensimM.

3) TlloakntoyeHne NMHUK CBS3N «NpmMbop — aaTymku» k Bxogam TPM151-09.

4) TlogkntoveHve nuHUM uHTepdenca RS-485 (nogkntoyeHne nuHU nHTepdgernca RS-485
HeobxoouMO nNpov3BOAUTbL TOMbKO B TOM Clyvyae, €Cnv Mnonb3oBaTenb MNnaHupyeT
KoHdUrypupoaHue npubopa c MK unu peructpaumio gaHHbix Ha MK).

BHumaHue!

1) KnemmHble coeguHuTenu npubopa, npefHasHavyeHHble Ans NOAKIIYEHUs CETU MUTaHUS 1
BHELLHEro CUINOBOro 06opydoBaHWs, paccuuTaHbl Ha MakcumanbHoe HanpsbkeHue 250 B. Bo
n3bexaHue 3MneKTpMYeckoro npobosi UM MNepekpbiTUS U3OoMAUUU MOAKMIOYEHUE K KOHTaKTam
nprubopa UCTOYHMKOB HaNPSXKEHUS BhILLE YKa3aHHOro 3anpeLuaeTcs.

2) Onsa 3awmTthl BXoAHbIX uLener TPM151-09 oT BO3MOXHOro npobosi 3apsigaMu CTaTUYecKoro
ANEeKTpMUYEeCcTBa, HaKONMEHHOro Ha NNHUSIX CBSI3N «NPUOOP — AaTymKku», Nepes NoAKoYeHeM K
KIeMMHUKY npubopa unx xunbl criegyeT Ha 1...2 ¢ coeguHUTb C BUHTOM 3a3eMIeHUst LuTa.

7.4.2 MNopaknioyeHne BHELWHUX YCTPOMUCTB ynpaBneHus

Lleﬂl/l OUNCKPETHbIX BbIxOOHbIX 3NEMEHTOB UMEIOT ranbBaHU4YeCcKyro Mu3oNAUunl0 OT CXeMbl
an60pa. McknioveHne coctasnseT BbIxod «T» Ans ynpasreHnua BHELWHUM TBepaoTe lbHbIM pene. B
9TOM cny4ae ranbBaHU4eCKy n3onauuo obecneynBaeT camo TBepaoTenbHoe pene.
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7 MoHTax u noaknioyeHue npubopa

7.4.2.1 MopakntoyeHue Harpy3ku k B Tuna «tpaHaucTopHasi ontonapa» («K»)

TpaH3ncTopHas onTonapa npuMmeHsaeTcs, KakK
npasuno, Aana ynpasneHua HU3KOBOJ1bTHbIM

o
3MeKTPOMarHMTHLIM UNu TBepAoTeNbHbIM pene (o 50 B ‘E:‘h 4 Un
5

nocT. ToKa).
Ha pucyHke 7.3 npuBeeHa cxema NoaKnoueHnst ans P1 EEE VD1 0
B31. Bo usbexaHue BbIXOAa M3 CTPOS TpaHaucTopa us-3a "

GonbLIOro TOKa CaMOWHAYKUMW, napannensHo obmoTke PucyHok 7.3
pene HeobxoamMmo yctaHoBuTb Amof VD1, paccyvTaHHbI
Ha Tok 1 A n HanpspkeHne 100 B.

7.4.2.2 TopkntoyeHne Harpy3ku kK B3 Tuna «cumucropHas ontonapa» («C»)

OnToCMMUCTOP BKMHOYAETCA B LeNb YyNpaBneHWsi MOLLHOrO CUMMMUCTOpa Yepe3 OrpaHM4MBatoLLmMn
pesuctop R1 (ana B31 cm. pucyHok 7.4). 3HayeHue COMpOTUBIEHWUS pe3ucTopa onpeaensercs
BESTMYMHON TOKa ynpasneHus cummctopa, R1=30/lorp.

OnToCMMUCTOP MOXET TakkKe YNpaBnsaTb Mapol BCTPEYHO-MapanfienbHO  BKIYEHHbIX
Tupuctopos VS1 1 VS2 (ana B31 cm. pucyHok 7.5). ina npepoTBpalleHus npobos TMpMCTopoB M3-3a
BbICOKOBOIMbTHbIX CKA4YKOB HamnpshkeHWsi B CETM K UX BbIBOAAM PEKOMeHOYyeTCs MOAKMoYaTh
dunbTpytowyto RC yenouky (R2C1).

—nd)a:ﬂ
Ba1 R2
@LIZ L] 47..680m
5 [ | Cf
— Ryarp. T 0.1x6308 Bvs2
N Ryarp.
—PW——N
PucyHok 7.4 PucyHok 7.5

7.4.2.3 NMopknioyeHne Harpy3ku kK BO tuna «UAI 4...20 MA» («U»)
Ona pabotbl LAM 4..20 MA ucnonbayiTe

BHELIHUA WCTOYHUK MUTAHMS MOCTOSIHHOIO TOKa | B91 +U,
(ans B31 cM. pwucyHok 7.6), HOMI/IHaJ'IbH(EJe | AT P .
3HayeHne HanpsHKeHns KOTOpPOro | H
paccumTbiBaeTCs CJ‘FI)e,EI,yIOLIJ,VIM 06pa30|5|): " f 4,.20 MH_._L& J = ey,
Un.min < Un < Unmax: \ ly=4,,.20 mA
Unmin=10B+0,02A-Ry;
Un.max = Unmin+ 2,5 B, PucyHok 7.6

roe
M — HOMUHaMNbHOE HaNPSKEHUE UCTOYHUKA NUTaHUs, B;
Un.min
: — MUHMMaIbHO JOMYCTUMOE HanpsKeHNe UCTOYHUKA NuTaHwus, B;
Un.max _ MaKkcuMmarsibHO AONYCTUMOE HanpshKeHWe UCTOYHKUKA NUTaHus, B;

H — conpoTtuBneHue Harpysku LJAM, Om.
Ecnu no kakon-nMbo npuymnHe HanpsbkeHue UcTovHuka nutanus LIATM, Haxogsiwerocs B Balwem

pacnopspkeHun, NpeBblllaeT pacyeTHoe 3HayeHue U”-ma’-, TO nmocnefoBaTenbHO C Harpyskow
HeobXx04UMO BKITHOUUTb OrpaHUYUTENbHBIN Pe3ncTop (CM. PUCYHOK 7.9) CONpOTMBNEHNE KOTOPOro
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7 MoHTax u noaknioveHue npubopa

R'D"p paccunTbIBaeTcs nNo chopmyrnam:

Rorp.min < Rorp < Romp.maxi R L= Un = Unmax 0® R - Un = Unmin 403
orp.min LA max orp.max yAmmax
| B21
|'I Lan 4 o +Up
[ |20 w U,

PucyHok 7.7

roe

I:Iurp HOM
' - HOMWHarbHOE 3HAYEHNE OrPaHUYUTENBHOTO pesncTopa, kKOwm;

I:Inrp min
: - MMHUMarbHO JOMYCTUMOE 3HaYeHUe OrpaHNUYUTENBHOrO pesucTtopa, kOm

HDI’D.FI'IEDZ - MakcumarsibHO AonycTtumMoe 3HavdeHune orpaHn4nTenbHoOro pesmcrtopa, KOMm

LAM.max _ MakcuMmarnbHbIN BbIxogHoN Tok LIATT, MA;

BHUMAHUE! HanpsxeHune ncrovHnka nutanmsa LIAM He gomkHo npesbilwaTth 36 B.

7.4.2.4 NopknioyeHue Harpy3ku kB3 tuna «LAM 0... 10 B» («Y»)

na pa6otel LIAM 0...10 B ncnonb3yiTe BHELHWI UCTOYHUK MUTaHWA MOCTOSHHOTO Toka (ana BO1 cwm.
PUCYHOK 7.8), HOMWHaNbHOE 3HaYeHne HanpskeHus kotoporo U, HaxoauTca B AnanasoHe 15...32 B.
ConpoTtusneHune Harpy3ku R,, nogkntodaemont k LIAT, gornxkHo 6biTb He MeHee 2 kKOM.

3ty
Ba1 HA 4
0..10 B R,
5 ﬂq_un

PucyHok 7.8

BHUMAHMUE! HanpsikeHue nctouHuka nutanust LIAM He gomkHo npeBbiwath 36 B.

7.4.2.5 NopkntoyeHue k BO ana ynpaBneHusa tBepaoTernibHbIM pene («T»)

BbixogHol anemeHT «T» BblOaeT HanpsbkeHue oT 4 fo 6 B gns ynpaBneHusi BHELLHUM TBEPAO
TenbHbIM pene. Cxema NoaKMioYeHNst Ha PUCYHKe 7.9.

[laHHbI TN BbLIXOJHOTO 3JIeMEHTa He OCHAalleH BHYTPEHHel ranbBaHW4Yeckol W3onsLmeil.
lanbBaHWYeckylo pa3Bsi3ky npubopa 1 NOAKMOYEHHOTO UCTIONHUTENBHOMO MexaHu3ma obecneynsaet
camo TBepAoTenbHoe pene. BHyTpu BbIXOAHOTO 3MeMeHTa YCTaHOBIIEH OrpaHUYMTENbHBIN Pe3nucTop
Rop HOMUHaNoM 100 Om.
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7 MoHTax u noaknioyeHue npubopa

+
TeepnoTensHoe
peng

PucyHok 7.9
7.4.2.5 MopknioyeHue k BO ana ynpasneHus TeepaoTenbHbIM perne («T»)

BbixogHo anemMeHT «T» BblgaeT HanpsbkeHve ot 4
no 6 B gonsa ynpaBneHusi BHELWHWM TBepAOTENbHbIM
pene. Cxema NOAKMOYEHUsI NpeAcTaBeHa Ha PUCYHKe
7.6. [aHHbIA TUN BbLIXOQHOIO 3MEMEHTa HE OCHaLLeH

P —
TBepAOTENLHOE

. , H pene
BHYTPEHHe ranbBaHNYecKon u3onsLmen.
FanbBaHUYECKYI0 Pa3BsiaKy NPUEOPa U MOAKIOHEHHOTO
VICMONMHUTENBHOMO  MexaHuama obecrneymsBaeT  camo PucyHok 7.6

TBEpAOTeNbLHOE perne.

BHYTPW BEIXO[HOMO 3neMeHTa YCTaHOBMEH OrpaHNuMTENbHLIA Pe3ncTop Rorp HOMMHaMom 100
Owm.

7.4.3 Mopknio4yeHne AaTYMKOB

CxeMa nogknoveHns aat4ukoB Kk npubopy TPM151-09 npuBeaeHa Ha pucyHke b.1.

7.4.3.1 MoaknioyeHne Tepmonpeo6pasoBaTeneil CONPOTUBNEHUS

B TPM151-09 ucnonb3yeTcsi TpexnpoBoAHasi CXeMa MOAKIYeHUsI Tepmonpeobpa3soBaTenei
conpoTtuBneHus. MNpu Takon cxeme K OQHOMY M3 BbiBOAOB TC noAkno4valTcs OQHOBPEMEHHO ABa
npoBoAa, CoeauHSIOWMNX ero ¢ Npubopom, a K ApYyromy BbIBOAY — TPETUA COEAUHUTENbHBIA NPOBOA
(cm. pucyHok B.1).

BHumaHume! ConpoTuBneHns Bcex Tpex COeANHUTENbHbBIX MPOBOAOB AOMMKHbI ObiTb paBHbI. [Ans
3TOr0 WCMOMb3YOTCA OAMHAKOBble MpPoOBOAa PaBHOW AnWHbLL. B npoTvBHOM criyyae pesynbTaTbl
N3MEepPEHUn MOryT BbITb HETOYHBLIMU.

MpumeyaHue — [lonb3oBaTenb MOXeT nogknouutb TC Takke MO ABYXNPOBOAHOW CXeMe
(Hanpumep, C Uenblo UCMONb30BaHMSA YXXe UMEILLMXCA Ha 00beKTe NuHUA cBA3n). OgHako npu 3Tom
OTCYTCTBYET KOMMEHCAUMS COMPOTMBMNEHUS COEOMHWUTENbHbIX MPOBOAOB U MO3TOMY MOXET
HabnaaTbCa HeKOTopas 3aBMCUMOCTb MoKa3aHui npubopa oT konebaHuii TemnepaTypbl NPOBOAOB.
Mpy ucnonb3oBaHWM OBYXMPOBOAHOW CXEMbl MNPV MOArOTOBKE Mpubopa Kk paboTe OOMKHbI ObITb
BbIMOSHEHbI AENCTBUS, yKka3aHHble B [Mpunoxenun [.

7.4.3.2 MopkntoyeHne TepMOINEKTPUYECKUX Npeobpa3oBaTenen (Tepmonap)

1) nMopknioyeHne Tepmonap Kk npubopy nNpPoOM3BOASATCA C  MOMOLLBI  chneumanbHbIX
KOMMEHCaLMOHHbIX (TEPMOSMEKTPOAHbIX) NPOBOAOB, W3rOTOBMIEHHbLIX U3 TEeX Xe caMblX
mMaTtepuanos, 4TO 1 Tepmonapa. [JonyckaeTcs Takke UcrnonbL3oBaTb NPOBOAa U3 METanNoB C
TEPMOINEKTPUYECKMMMN XapaKTepucTMkamu, Kotopble B AnanasoHe Temnepatyp 0...100 °C
aHanornyHbl xapakrepucTmkam MaTepuarnos 3MeKTpoAoB Tepmonapsi.

2) Tlpu coegmHeHUM KOMMEHCALMOHHbIX NPOBOAOB C Tepmonapon u npubopoMm Heobxoanmo
cobnofaTte NONAPHOCTL (CM. CXEMY NOAKMIOYEHNs, PUCYHOK B.1).

Mpy HapyleHun BbllleyKa3aHHbIX YCIOBUIN MOMyT BO3HUKaTb 3HAYUTENbHbIE MOrPeLLHOCTH
npu namepeHunu!

34
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3)

Bo nsbexaHue BNUSHUS NOMEX Ha 3MepUTENbHYI0 YacTb Npubopa NUHWI0 CBS3M Npubopa ¢
[aTYMKOM PEKOMEHOYeTCsl SKpaHWpoBaTb. B kayecTBe akpaHa MOXeT ObiTb MCMONb30BaHa
3a3eMrieHHas cTanbHas Tpy6a.

BHumaHue! Paboune cnan Tepmonap AOMKHbI ObiTb SMEKTPUYECKU M30NMPOBaHbI ApYr OT Apyra
N OT BHellHero oGopyaoBaHusi! 3anpeliaeTca WUCNoNb3oBaTb TepMonapbl C HEW30NMPOBaHHbLIM
pabounm cnaem.

7.4.3.3 TloaknioyeHNe aKTUBHbLIX OATYUKOB, UMEKOLMX YHU(ULMPOBaHHBLIA BbIXOAHOM

1)

2)

3)

4)

CUrHasn Toka nnu HanpsxeHus
AKTUBHblE [ATYMKM C BbIXOOAHbIM CUTHANoOM B BUAE MNOCTOSIHHOMO Hanps>XeHuna

(-50 ... 50mB wnu 0...1 B) nopgkntoyaroTcsi HENocpeacTBEHHO K BXOAHbLIM KOHTaKTam
npubopa.

AKTVBHbIE [ATYMKM C BbIXOAHbIM CUrHaroM B BuAe Toka TPM151

(0...5 MA, 0...20 MA unu 4...20 mA), B TOM Yucne gaTynkm

MONIOXXEHUs1 TOKOBOrO TWNa, MOXHO MoAKnoyaThk K npubopy 1

TONbKO MOCME YCTAHOBKM BHELUHErO  LUYHTUPYHOLLEro 10]‘

1[12]13

pesuctopa (cM. pucyHok B.1 u pucyHok 7.7). Pesuctop

[ormkeH GbiTb NpeumsnoHHbIM (Tuna C2-29B, C5-25 u T.n.,

MOLLHOCTbIO He MeHee 0,25 BT, conpoTteneHvem 100 Om +

0

01 %) wun BbICOKOCTaGVIJ'lebIM_G BO BpPEMEHNn W Mo FTMERTARRNT
Temnepatype (TKC He xyxe 25x10 = 1/°C).

Onsa nuTaHus HOPMUPYIOLLLMX npeobpa3soBartenem
HeobxoAuM  AOMOMHUTENbHBIN  UCTOYHWMK  MOCTOSIHHOIO

Bxon 1 Bxon 2
PucyHok 7.7 — Cxema

HanpskeHnss U,. Ha pucyHke 7.7 nokasaHa cxema noaKnYeHns
NOAKINIOYEHUS OATYMKOB C YHUULMPOBAHHBIM BbIXOA4HBIM aKTUBHbIX AaTYUKOB
curHanom 4...20 mA k npubopam no ABYXNPOBOAHON NIMHUN. TMNa "napameTp-ToK",

3HaveHne HanpsbkeHus U, yKasblBaeTcsl B TeXHUYECKMX

XapaKTepuCTUKax HOpMMpYIoLLIEro npeobpasosartens 1, Kak

NpaBumno, NexuT B aAnanasoHe 18...36 B. 1 AaTYUKOB NONoOXeHus
TOKOBOrO TUNa

Bo n3bexaHve BNusiHUsSi TOMeX Ha N3MepuUTesibHyr 4acTb an6opa NINHUIO CBA3N an6opa Cc
AaT4yMKOM peKkoMeHOyeTCA 3KpaHWpOoBaTb. B kauectBe 3KpaHa MoXeT ObITb MCMoNnb3oBaHa
3a3eMsieHHada cTanbHasa pr63.

"napameTp-HanpsxeHue"

BHumaHue! «MMHyCOBbIe» BXOAbl OaT4yMKOB B an60pe ANEKTPU4eCcKun 06beanHeHbI mexay

coboii.

7.4.4 Topaknio4vyeHne K NepcoHanbLHOMY KOMNbIOTEPY NO UHTepdency RS-485

7.4.4.1 MopkntoveHune npubopa k MK no nHtepdeiicy RS-485 HeobxoanMo NpoM3BOAUTL TONBKO
B TOM CRny4yae, ecnu nonb3oBaTenb MNnaHUpyeT KoHdurypupoBaHue npubopa C MNepcoHanbHOro
KOMMblOTEPA UMK permcTpaumio gaHHbIx Ha MK.

7.4.4.2 MogknioveHne TPM151-09 k MK no RS-485 npoussoanTtcsa yepes agantep OBEH AC3
(vnu gpyron agantep nHTepdenca RS-232/RS-485).

7.4.4.3 CBaAsb npubopa no uHTepdency RS-485 BbINOMHAETCA MO ABYXMNPOBOAHOW CXEMe.
OnvHa nuHum cBasm gomkHa 6biTb He 6onee 800 meTpoB. [MogkmioyeHWe OCyLLecTBRSETCS BUTON
napon npoBogoB, cobnogasi nonsipHocTb (CM. pucyHok B.1). MpoBog A nogkniovaeTcst Kk BolBogy A
npubopa. AHanornyHo, BbIBOAbl B coeguHsaioTcs mexay coboi.

BHumaHue! MoakntoyeHne npom3BoanTCs Npy OTKMIOYEHHOM NMUTaHUM 060MX YCTPOUCTB.
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8 MporpammuposaHue npmbopa

8 lMporpammnpoBaHue npudopa
8.1 O6wwue npuHUUNbI NnporpammupoBaHus TPM151-09

8.1.1 lMNepen akcnnyaTauven TPM151-09 Heobxooumo 3agaTb MOMHbIM Habop 3HAYeHUn
nporpaMMupyemMbix napameTpos, onpegensiowmx paboty npubopa. 3ToT Habop napameTpoB
HasbiBaeTcs KoHdurypaumven.

Mpn npoussBopactee npubopa TPM151-09 B Hero 3anucbiBalOTCH 3aBOACKME 3HAYEHUSA
nporpaMMupyemMbix napameTpoB. [lonb3oBatenb MOXET W3MEHUTb 3Ha4YeHWs HeobXoaAMMbIX
napameTpoB. [lonyckaeTcs MUBMEHsSITb 3HaYEHNs1 He BCeX NapamMeTpoB, a TONbKO TpebyeMmblXx.

KoHdpurypaums sanucbiBaeTcqd B SHEProHe3aBWCMMYK MaMATb W COXpPaHAETCs B Hel npwu
OTKIMIOYEHWUWN NUTaHUS.

8.1.2 lMporpammupoBaHne TPM151-09 MOXHO NpomM3BOAUTL ABYMS cnocobamu:

—  KHOMKamu Ha nuueBol naHenu npubopa;

—  Ha nepcoHanbHOM KOMMbiOTEPE C MoMoLLbl nporpammbl «KoHdurypatop TPM151» wnum

nporpamMmbl «bbicTpbIvi cTapT TPM151-09».

MNpumeyaHne — PekomeHayeTcs Npov3BoavTb MporpaMmmupoBaHue npubopa Ha MK, Tak kak
yAOOHbIN MOMb30BaTENbCKUN MHTEPGENC NPOrpaMM KOHMUIypUpOBaHUS YMEHbLUaeT BEpPOSATHOCTb
3aaHuns OLIMBOYHBIX 3HAYEHWIN NapamMeTpOB.

8.1.3 lMepen nporpammupoBaHnem TPM151-09 ¢ NnOMOLLbIO KHOMOK Ha €ro fvMueBOn naHenu
HeobXxoauMO BKIMIOUUTL NMUTaHUe npubopa. Hukakmx Apyrvx npegBapuTenbHbiX onepaumin NpoBoaUTb
He Tpebyetca. MpuHuunbl nporpammupoBaHnst TPM151-09 ¢ NOMOLLBIO KHOMOK Ha NULIEBON NaHenu
npubopa onucaHbl B pasgene 11.

8.1.4 [na nporpamMMuvpoBaHus C nomoLlbio nporpamm «KoHdurypatop TPM151» unu «BbicTpbin
crapt TPM151-09» Heobxoammo noaknounTb npubop TPM151-09 k komnbloTepy no nHtepdeiicy RS-485
yepes agantep OBEH AC3 wnu gpyrov agantep RS-485/RS-232 (cm. n. 10.3).

Pa6ota ¢ nporpammoit «KoHdpurypatop TPM151» onucaHa B pasgene 10, o «bbicTpom crapTe
TPM151-09» cm. n. 10.9.

8.1.5 TMonHbIN CNMCOK NporpaMMupyembix napameTpoB npeacTtasneH B [NpunoxeHun B.

8.2 MocnegoBaTenbHOCTL 3aA4aHUA NporpaMmM1MpyemMbIX napaMeTpPoB
TPM151-09

8.2.1 3apaHue KoHdmrypaumm npubopa

3apgaHne KoHdurypauum npubopa crnefyeT BbINOMNHATE C COOMOAEHUEM W3MNOXEHHOW HibKe
TEXHOMNOoruu.

1) 3apaetcs TMN AaTymMKa in-t NS kaxaoro ncnonbyemoro Bxoaa.

2) [nA KkaxOoro akTMBHOTO AaTyMka 3a4aloTCs BEPXHAS U HWXKHAA rpaHuubl AuanasoHa
namepenus Ain.H un Ain.L.

3) Tlpyn wucnonb3oBaHWM Tepmonap BKMOYAETCH PEeXUMM aBTOMAaTU4ECKON KOppeKkuun no
TemnepaTtype cBoboAHbIX KOHLIOB Tepmonap napametpom Cj-.C.

4) Tlpu HeobxoaMmocTu Ans Kaxagoro Bxoaa 3agarTcs nepvog onpoca gaTtyuka, napameTpbl
LMPOoBbIX PUNLTPOB 1 KOPPEKLUM NoKa3aHWn faTyvka.

5) 3apante copmyny Belumcnutens «Bblumucnutenb» (napametp Cal.t) n ero octanbHble
napameTpbl. Ecnin He TpebyeTca NnponsBoOAWTb BbIYMCIEHUSI C U3MEPEHHOW BENMUYMUHOM, TO
3apavite hopmyny Belumcnutens «osToputens».

6) 3apaiite 3HaveHus a3 (dpasbl BKIOYEHUS U (hasbl BbIKMOYEHUS)) HEOBX0AUMOro Yucna
reHepaTopoB.

7) [Ona kaxporo BkMoveHHoro Perynstopa 3aganTte  pexum pa  6otel  (MAL  wnun
OBYXMO3ULMOHHBLIN) FEG.t 1 30HY HedyBCcTBUTENBHOCTU db.
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8 MporpammupoBaHue npuGopa

8)
9)

10)
11)

Ona kaxporo [MU[O-perynstopa 3agavite napameTpbl aBTOHACTPOWKM wnn, ecnu Bbl
nnaHupyeTe HacTpauBaTb PerynsaTop Bpy4Hyto, napameTpsbl MNAO-perynupoBaHums.

Mpn HeobxoomMmocTn 3apanTe ANA KaKAOro ABYXMO3WLMOHHOTMO Perynsitopa ructepesuc
HYS.C v 3agepxku.

[Mpu HeobxoaMMOCTH 3aganTe orpaHNYeHns Ans BbIXOAHOW MOLLHOCTU PerynsTtopos.

Mpy wncnonb3oBanum [MA[O-perynatopa ¢ KmoyYeBbiM BbiXogHbIM 3nemMeHTOM 3apaiite
nepvop crnefosaHusa UMNynbLcoB tHP 1 MUHMManNbHY A4nuTensHOCTbL MMnynbea t.L.

8.2.2 3apaHue lNporpaMmmbl TexHonora

B namsaTu TPM151-09 MOXHO 3a4aTh U cOXpaHuTb A0 12 MporpaMm TexHornora.

Mepen 3apaHvem napameTpoB [lporpamMMbl pekoMeHAyeTcs HapucoBaTb rpaduk U3MEHEeHMUs!
YcTaBok perynupyembix BENUYUH BO BpeMeHM U pas3buTb ero Ha otgenbHble Larn (cm. npumep Ha
pucyHke 3.2).

Onsa Bcex Mporpamm npubopa:

3apgaetca wmacwTab BpemeHu Ond  napameTpoB, OMUCHLIBAKOLWWUX  ANUTENbHOCTb,
napameTtpom t.SCL.

Ons Bce NMporpammsbi:

PaspeLuaeTcs 3anyck nporpaMmbl B napameTpe rnpr.

Ana kaxporo LWara Mporpammbi:

3apaetca tvn Wara t.SCL.
Ons nocnegHero Lara MNporpammbl 3agaeTcs TMN «KOHeL, MPOorpammbi».

Onsa kaxpgoro Lara Mporpammsl, kpome Lllara TMna «koHewl NporpamMmbI»:

1 3apatoTcsa ycrnosus nepexoaa Ha cnegyowmi LWar.

2 3apaloTcsa ansa Kaxaoro wara Tun YCTaBku «3HadeHue», ecnu Ha gaHHom Llare
nnaHupyeTcs  perynupoBaHne WU3MepsieMON  BENWUMHbI, WKW «MOLLHOCTb», €Cnu
perynupoBaHus He byaeT, napameTtpom P.-SP.

3 3apaeTca Ansa kaxaoro wara 3HavyeHme Yctasku SP.LU.

4 Mpn Heob6xoQMMOCTM NNaBHOrO BbiIXOAa Ha YCTaBKy 3a4aeTcsl CKOPOCTb BbiIXOAa
Ha YcTaBky B napameTpe LF.LU.

5 Ecnu nnaHunpyeTcs ynpaBnsiTb YCTaBKOW BPYYHYIO B MNpoLecce BbIMOMHEHUs
Mporpammel, 3agatoTcsi rpaHnLbl u3MeHeHnst Yctaeku napameTtpamu b.CH.L n b.CH.H.

6 3apgaiTte Homep reHepaTopa, KOTopbI AomkeH paboTaTh Ha Lare.

Ana Wara Tuna «war ¢ nepexoaom»:
Bapatotca Homep [Mporpammbl NU.Pr n Homep Lara nU.St, Ha KoTopbin ByaeT ocyLlecTBnATLCS

nepexoa.

8.2.3 3apgaHue BcroMoraTtenbHbIX NapameTpoB npuGopa

1)
2)

3)

3apaeTca pexum, B KOTOpbIV nepenaeT npubop nocne BOCCTAHOBMEHUS nuTaHus, bEHv.
Mpn HeoGXxoOAMMOCTU 3afaeTcsi pexunM, B KOTOPLIN nepengeT npubop B coctosiHum CTOI
(napameTpbl Wara Ne 10 Mporpammbl Ne 12).

Mpn HeobxoauMOCTY 3agaeTcs pexuMm, B KOTOpbIN neperaeT npnbop B coctosHu ABAPUA
(napameTpbl LWara Ne 9 MNporpammbl Ne 12).
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9 Hactpoliika ceTeBoro uHtepdemnca RS-485

9 Hacrtpowka ceteBoro uHtepdemnca RS-485
9.1 CeTeBble napameTpbl U UX 3aBOAOCKNEe YCTAaHOBKU

Pexum pabotbl cetn RS-485 onpepenstor 5 nmapameTpoB, npeAcTaBneHHblX B Tabnuue 9.1.
Kpome Toro, kaxapin npubop B cetn RS-485 nmeeT cBOM yHWKanbHbIN Ba3oBbii ceTeBol agpec (Cm.
n. 9.2).

Mpn koHdUrypmposaHun npubopa Ha 3aBope-usrotoButene Ans npubopa n KoHdwurypaTtopa
yCTaHaBNM1BalTCA OAMHAKOBblE 3HAYEHUs NapameTpoB, onpeaensowmnx paboty B ceTn RS-485 (cm.
Tabnuuy 9.1).

Ta6bnuua 9.1 — 3aBoAckue 3HaA4YeHUA ceTeBbiX napameTpoB TPM151 u nporpammbi
«KoHdourypaTtop TPM151»

Umsa napametpa HasBaHue napameTpa 3HaveHue
bPS CkopocTb 06MeHa AaHHbIMU 9600 6ut/c
Len [nunHa crnoBa gaHHbIX 8 6ut
PrtY KoHTponb YyeTHOCTH OTCYTCTBYET
Shit KonnyecTtBo cTon-61T B NOChIKE 1
A.Len [nvHa ceTeBoro agpeca 8 out
rs.dL Bpemsi 3agepku oTBeTa no cetu 1 mc

M3meHeHne ceTeBbix HacTpoek npubopa wnM nporpammbl MOXeT noTpeboBaTbCA npwu
OfHOBpeMeHHoN paboTe ¢ Heckonbkumu npubopamu B ceTw.

Mpwn HeycToM4MBON CBA3N C NPMBOPOM, Ha YTO yKasblBalOT YacTble coobleHns o6 owmbkax npu
YTEHWM MNW 3anMUCK NapameTpoB, MOXET BO3HUKHYTb HEOBXOAMMOCTb M3MEHUTL CKopocTb oGMeHa
AaHHbIMKU. Hanpuwmep, npu pabote Ha mepnenHom [1K, ecnu ckopocTb cocTtaensna 9600 6ut/c,
cnepyet yctaHoBuTb 38400 nnu 57600 6uT/c.

Bo3MoxHble 3HaveHns ceTeBbIX NapameTpoB npuseaeHbl B MpunoxeHun B.

Ecnun k cetn RS-485 nopkntoyeHo Heckonbko npubopoB TPM151, aons Kaxgoro M3 HUX
HeobX0AMMO YCTaHOBUTL CBOU CETEBbIE HACTPOWKY.

BHumaHue!

1) OAna obecneveHnss coBMeCTHOM paboTbl ceTeBble MapameTpbl BCeX MPUMOOPOB OOHOW cCeTu U
nporpammbl «KoHdurypatop TPM151» gomxkHbl 6bITb 0AMHAKoBbI. B NpoTMBHOM crnyyae HEBO3MOXHO
yCTaHOBUTb CBSI3b Mexay npubopamu.

2) baszoBble agpeca Bcex nNpubopoB OOHOM CETU OOMKHbI ObITb Pa3NMyHbl U 3adaHbl C MHTEPBANOM,
KpaTHbIM 8 (cM. . 9.2).

9.2 BasoBbIV agpec npubopa

Kaxppin npubop B cetn 38-485 JOMKeH Q Kondurypauna TPM1S1 (MmA He 33aaH0)
MMEeTb CBOW YHVKanbHbIi Ba3oBbIn agpec B ceTw. &-@8 NapaneTpet npubopa

Onuna BasoBoro apgpeca npubopa —
onpepmensieTcs  nmapameTpom  A.len  npw = 52 Ceresvie napaneTpel npHBopa
KOH(UIypUpPOBaHUN CETEBbIX HACTPOEK M MOXEeT - S2 Ceresoii exoa No=+
OblTb NMM6o 8, nNnbo 11 6ut. COOTBETCTBEHHO, ABc BasoBbivi aapec nprbopa Addr
MakCMManbHOEe  3Ha4yeHue, KOTOpoe  MOXEeT
npuHumats bBasoBbIi agpec npu  8-GuUTHOWM
agpecaummn — 255, a npu 11-6uTtHOM agpecaummn —

2047.

Ha 3aBope-usrotoBuTene Bcem npubopam ycTaHaBnuBaeTcsi oAvHakoBbli BasoBbI apgpec
Addr, paBHbin 16. Ecnu nnaHvpyeTcst ucnonb3oBaTb B ogHOM ceTn RS-485 Heckonbko npubopos, To
MM HeobXoaMMO 3aJaTh HOBble 3HaYeHVs1 Ba3oBbIX agpecos.
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[Onsa kaxporo cnepytollero npuéopa TPM151 B ceTv Ba3zoBbiv appec 3agaetcs no opmyne:
BaszoBbii agpec npubopa TPM151 = Ba3oBbI agpec npeabiaywero npubopa + 8.

Mpumep. [ns npubopa Ne 1 BasoBbi agpec paeseH 16. Torga ans npubopa Ne 2 3agaeTtcs
BasoBbin agpec 24, ana npubopa Ne 3 -32u 1. A.

Takum ob6pasom, nop kaxgpin npubop TPM151 pesepBupyetcs 8 agpecoB B afapecHOM
npocTpaHcTBe ceTu. AT agpeca MoryT MNoHagobuTbcsi nNpu nepefave napaMeTpoB TeKyLEero
COCTOSIHUSA Mo ceTn RS-485.

BHumaHue! 3anpeliaetca 3agaBaTb ApyruM npubopam B cetn Ba3oBble agpeca, nexaiive B
OnanasoHe: [bazoBbin agpec TPM151 + 7].
9.3 M3meHeHue ceTeBbIX NapamMeTpoB nNpudopa

HacTpolika ceTeBbIx NnapameTpoB Npubopa MOXeT OCYLLEeCTBNATLCSA ABYMS criocobamu:

— ¢ nomoLbto nporpammbl «KoHdpurypatop TPM151»;

—  KHOMKamu Ha nuueBoli naHenu npubopa.

9.3.1 N3meHeHume ceTeBbIX NapamMeTpoB npubopa c nomowbio KoHdurypaTtopa
3apaHvie ceTeBbIX NapamMeTpoB NpuBopa C - g Konderypauwt TPMISI (Vs He 3aaaHo)

nomoublo  KoHdurypatopa BO3MOXHO, TOMbKO =3 NapaneTpe! npbopa
ecnu cBsA3b npubopa C KOMMbTEPOM YCNELUHO & ‘iéff’““m NapaMETPL NpHBopa
YCTaHOBIEHA NPU TEKYLLMX CETEBbLIX HACTPOMKaX. % 52 Ceresoii sxoa No=
ABC KONHMYECTEO HCNONL3VEMLE: CeTesbix Bxoaoe  n.Fit

BHumaHue! Mpubop npogomnxaet pabotaTtb % CiopocTs obMena bes
C NPEXHNMU CeTEBbIMU HAaCTporKaMu 4O TeX rnop, V¥ Amna cnosa aarsix LEn
noka W3MEHEeHHble 3Ha4YeHWs napameTpoB He ¥ KomTpons no 4eTHocTi Prty
6yayT 3anucaHbl B npubop (cm. n. 10.7.8). ¥ Konmaecteo cron-6ut Shit
MIlaMeHeHHble ceTeBble MapaMeTpbl MoMevarTcs ¥ Pasmep cetesix aapecos AlLen

3eneHbIM WPUMTOM, a Mocne Mux 3anucu B i B AN 7RSI HontED e

npuéop WpUdT CTAHOBUTCH YEPHBIM.

Mocne 3anmcm B npubop un3MeHeHHbIx CeTeBbiXx napamMeTpoB npubopa KoHdurypatop
aBTOMaTW4eckv npeanaraeT MaMeHnTb CeTeBble MapameTpbl NporpaMmsl (cMm. M. 9.4).

9.3.2 U3meHeHMe ceTeBbIX NapamMeTpPoOB NpMbopa KHOMKaMWU Ha NULEBOX NaHenu

B cnyuyae, ecnu cBs3b npubopa C KOMMbIOTEPOM YCTaHOBWUTbL HE yhaeTcs, 3ajaHune ceTeBblX
napameTpoB Npnbopa BO3MOXHO TOMNbKO KHOMKaMK Ha NuLeBoON naHenu npubopa.

Cxema nocrnepoBaTenbHOCTW OeWCTBWA npuBedeHa Ha pucyHke 9.1. TlogpobHo o
nporpammupoBaHmm TPM151-09 ¢ nomoLLbio KHOMOK Ha nuueBo naHenu npubopa cM. pasgen 11.

Mocne n3MeHeHWs ceTeBblX MapamMeTpoB Npubopa 3afaloTCA aHanorMyHble HaCTPOWKM Ans
ceTeBbIX NapameTpoB nporpammbl (CM. N. 9.4) 1 NpoBepseTCA HanM4ne cBsian ¢ Npubopom.

9.4 U3meHeHMe ceTeBbIX NapamMeTpoB NMporpamMmmbl

CeTeBble NnapameTpbl NporpamMmbl 3agarotcst = 25 Kondmrypauna TPMIS1 (Mia He 3aa3HO)

¢ nomoubio KoHdurypatopa. [ocTyn K HuM =2 NapameTpl KoMAbIOTEPS
BO3MOXeH 4epe3 nanky CeTeBble MapameTpbl 5 55 Cetestie napameTps! nporpane!

nporpaMMbl  MNM  Yepes MeHI PexnMbl s A e
nporpamMmbi—> CeTeBble napameTpbl B D skt e
nporpamMmsi. a

Mocrie 3aJaHusi CeTeBbIX MapaMeTpoB f il Prty
nporpamMmbl  NPOBEPSETCA  HanuuMe CBS3N C f Kon-go cron-6ur Sbit
NpMBOPOM, CHATLIBAHUEM €ro UMeHW. [Ans aToro ¥ Anvma aapeca RS-485 Alen
B MeHwo [lpubop BbiGupaeTcs  komaHga 48¢ CobicTeenHui aapec nprbiopa Addr
MpoBepka cBszn (Alt+N). ¥ Mopr KoMnLraTepa Port
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9 Hacrtpoiika ceTeBoro nHtepderica RS-485

Ecrin npousowina owmnbka CuUUTbIBaHWS, npoBepAeTca NnpaBUIIbHOCTb YCTAaHOBKU CeTeBbIX

napameTpoB MporpaMMbl, COOTBETCTBME WX CeTeBbIM HacTpovikam npubopa,
noaknoyeHust npubopa k komnbloTepy Yepes agantep OBEH AC3.

PaGoumii pexum

| Bxop B nanky |

: TS "CeTestie napameTpel npuGopa” 1
|

| Sl = LEr] e [y |

I _____1 & __ 3=

B « o wewoe b0
: Bxop B nanky v
| "OBwme cetessie

|
“ FLEC] ™ !
I i n i ——)

O6wme ceteswie napameTpsl npubopa

%hPSJ CropocTs  oOMena.
wavennn 2.4, 4.8, 9.6, 14.4, 19.2, 28.8, 38.4,
57.6, 115.2 kbur/c

%LEn} JAnuHa cnosa nanHex,
wavenun 7w B Dur

(Shit) Konwuecteo cron-Gur.
3navennn 1 wm 2

(A.LEn) [inuea CceTesoro appeca.
3navernd 8§ waw 11 Gar

(Addr) Basosuii anpec npubof
Juavenmd 1..255  npe ALEn = 8,
1..2047 npw ALEn = 11
(ANA HECKONLKMX NPUOOPOB 33JAETCR C WAroM 8)

(rS.dL) Bpema 3anepsxud oteera npubopa.
3uavennn 0..50 mc

PucyHok 9.1 — CxeMa 3agaHus ceTeBbIX NapaMeTpoB npu6opa
KHOMKaMM1 Ha nMueBoM naHenu npubopa
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10 Mporpamma «KoHcurypatop TPM151»

10 Mporpamma «KoHdumrypatop TPM151»
10.1 HasHaueHue

10.1.1 Mporpamma «KoHdurypatop TPM151» (unu KoHdpurypatop) npenHasHaveHa Ans
3ajaHua  KoHdurypauum npubopa npu NOMOLM MepcoHanbHOro kommnbtoTepa. KoHdwurypatop
No3BONSiET CYNTLIBATL KOHUrypauum n3 npubopa, peaakTMpoBaTh UX U 3annCbiBaTb KOHMUIypaLmm B
npubop. Takke KoHdurypatop nmeet BO3MOXHOCTb paboTaTte ¢ dannamu KoHdurypaumii, Kotopble
MOXHO COXPaHSTb Ha AWCKE UMK 3arpyxaTb UX C AncKa.

10.1.2 lMonb3oBaTtenb MoxeT paboTtatb ¢ KoHdurypatopom 6e3 nogknmodeHHoro npubopa.
Hanpumep, nonb3oBaTtenb MoXeT 3arpy3unTtb B KoHdurypaTop «mycTyto» KoHdurypauuto TPM151-09,
oTpeAakTUpoBaTh €e U CoXpaHuTb B dann. BnocneacTsum nonb3oBaTenls MOXET MOAKMIOHYUTL Npubop
K KOMMbIOTEPY, YCTAHOBUTb MEXAY HUMM CBA3b U 3anucaTtb KoHdurypaumio B npubop.

10.1.3 Tak kak y [lonb3oBaTens umeercs npuOOpP, CKOHMUIYPUPOBaHHLIN MNOA MoAudMKaLmo
TPM151-09, 1O pAana ynpoweHus paboTel neped 3anyckom KoHdwurypatopa pekomeHayetcs
noakniounts npubop Kk komnbioTepy. Toraa Mactep koHdwmrypaumn TPM151 nossonut
aBTOMaTWU4eCKV YCTaHOBUTb MeXAy HAMMK CBS3b U cYMTaTb NapameTpbl 13 npubopa.

10.2 YcrtaHoBka KoHdmrypaTtopa

[nsa yctaHosku nporpammbl «KoHdurypatop TPM151» 3anyckaeTcsi MHCTannsAUMOHHLIN dhawin
SetupTRM151.exe Cc pAucka, BXOOSLWEro B KOMMMEKT MOCTaBkW, W, creaysa WHCTPYKUMAM,
ycTaHasnueaeTcs KoHdurypaTop Ha nokasnbHbIA AUCK KOMMboTepa.

10.3 3anyck KoHdwmrypatopa ¢ nomowbio Mactepa KoHdwurypauumm
TPM151. YcTtaHOBKa CBA3MU C Npubopom

MpepBapuTenbHble onepauun
- MogkntoyaeTtcsa npnop TPM151-09 k komnbloTepy no uHTepdericy RS-485 yepes agantep
OBEH AC3 vinu gpyron agantep RS-485/RS-232 (cm. n. 7.4.4).
—  Topaetcsa nuTaHue Ha npubop n Ha aganTep.
BaxHo! lNepen 3anyckom KoHdwurypatopa npoBepsieTcs, 4TOObl MOAKIIOYEHHbIN MpUbOp He
Haxoguncs B pexume [lporpammupoBaHve. [na Bbixoga u3 pexuma [porpammupoBaHue

HeobX0AUMO HaxaTb KHOMKY Mu, yaoepxueasa ee 2 - 3 cek, 1 elle pa3 KpaTKOBPEMEHHO HaxaTb KHOMKY
B0y

1) 3anyckaetca KoHdurypatop (dann
TRM151.exe).
ABTOMaTtuyeckn 3anyctutcs  Mactep
KOHdurypaumn TPM151, n Ha akpaHe
nosiBUTCA OKHO «CBA3b C npuBopom»

MacTep conganen KoHderypaisi TPH151 x|

Cease ¢ npubopom

ONpaasmTe WAl NPOBSPETE NAPAMETDE! CBASH ©
npuGoponT

(pucyHok 10.1). Cropocre: 600
rvwsn cnoba daeoc §

Mporpamma npegnaraet NpoBepuTb MNn e Orercroyer
OAHB0 CTONOMT.

N3MEeHUTb ceTeBble napameTpbl e sapeca s
apec: 1

npw6opa. E‘El::n)m oM

2) nMpoBepsieTcA HanuuvMe CBA3U C
npuéopom Haxxatnem KHOMKM
«[TpoBepka».

Ecnun cBsisb npu6opa ¢ KOMNbIOTEPOM Hssamams |
yCTaHOBNEHa, NosBUTCA COObLLeHne C

MHopMaLmen 06 VMEHM | Boepeas | Boon | |
NOAKMIOYEHHOTO npubopa "
BEPCUM €ro NpOLUMBKMN.

B atom cnyyae cnepyeT 3akpbiTb OKHO
coobLeHns, HaxaB KHoMKy «OK», wu
nepentu k n. 3.

B cny4yae nosiBneHus cooGLeHNs 0 TOM, YTO CBA3b He YCTaHOBINEHA, crieayeT 3aKkpbiTh
OKHO coobLeHus, HaxaB «OK», BbISICHATb MPUYMHY OTCYTCTBUS CBA3M U nonpoboBaTh ee
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10 Mporpamma «KoHdurypaTtop TPM151»

Mocne Toro, Kak cBA3bL npu6Gopa c

3)

4)

Ons

YCTPaHWTb, UCNonb3ys pekomeHaauuv Tabnuupsl 10.1 (cm. n. 10.4).
Mocne npoBeAeHHbIX MeponpuATUIA HeOBXOAMMO elle pa3 NpPoBepWUTb Hanmuyve CBS3W C
npnbopom, HaxaB KHOMKy «[1poBepka.

MpumeyaHne. Bce npubopbl TPM151 noctaBnsiTCs Nofb30BaTenio C OAMHAKOBLIMU
ceTeBbIMM HacTponkamu (cMm. n. 9.1). MNporpamma «KoHdurypatop TPM151» umeeT «no
YMOMYaHuio» Te XXe CeTeBble HacTpourku. o3TOMy Mpu NEpBOM MOAKMOYEHUU npubopa
TPM151 k KoMMNblOTEPY CBSA3b AOIMKHA yCTaHaBNMBaTLCS aBTOMaTUYECKM.

Ecnu cBaA3b No Hen3BeCTHbIM npuynHam yctaHOBUTb HE yOaeTCH, Heobxoaumo 06paTVITCF| K
cneunanucTtam B rpynny TEXHUYECKOM nogaepXku no agpecy trmlSl@owen.ru.

MacTep cosgaken Kotderypauss TPMI51 E x|

KOMMNbIOTEPOM YCTaHOBJIEHaA:
HaxumaeTtcs kHonka [Bnepen>].
Mporpamma  nombiTaeTcst  cyuTath
Moaudukauuo n3 npndopa.

Ecnu moaudukaumnsa ycnewHo
cuyUTaHa, Ha 3KpaHe MOSIBUTCS OKHO C
npurnawieHnemMm  BbibpaTb  YpPOBEHb
poctyna (cm. pucyHok 10.3).

Ecnn moaudukaumio cuyutatb He
yAaeTcA, NOSIBUTCS COOTBETCTBYIOLLEE
coobuieHne. [lMocne HaxaTtnsa «OK»
OTKPbIBAETCH OKHO C MpurnalleHMem
BblbpaTb Moaudukaumio npubopa u3 SNl pr=sral | = | [
cnucka (pucyHok 10.2).

OnpenendTe MOoOMpPHUEILMIO
nputopa

Mpsiiopes TPM-151 sanycranmen b neckamie
o amee. Npageisme THY BRUSND NEGORA.
Toun “Sascecai” cocTeeTcTeyeT nautanes coussny
npubopy

Mo
Mogsepiacausm N3
Mogaepiaause Ned
Mogsepiacauss NS
Mogsepiaause N7
Mogsepiacsupa NG
Mosepiacausa Ned
Megaepiaausea N0
Moasepracausm N1

PucyHok 10.2
BbibupaeTtcs moandukauma npubopa («Mogudpmkaums Ne 3»). HaxumaeTtca KHoOMka

[Bnepen>] — oOTKpbiBaeTCA OKHO C MpurnaweHveM BbiOpaTb YypoBeHb [AocTyna
(pucyHok 10.3). OcylecTBnseTca nepexoauTe K n. 4.
BbiGop ypoBHs gocTtyna: MacTep cosaann Konber ypaLy TPM1SL x|

—  «MWHMManbHbIN» — ANS 3agaHus
Tonbko napameTpoB  [lporpamm
TexHornora.

— «cpefHWn» —  OnNA 3aAaHus
napameTpoB KoHdurypaumm
TPM151-09 7] Mporpamm
TexHorora (pekomeHayeTcs);

— «MOmMHbIM» — ana  csobogHoro
nepekoHUrypupoBanmst  npubopa
(Tonbko ANA KBaNUMULMPOBAHHbLIX
nonb3oBarenen).

«CpefHero» WM «mnorfHoro» YpoBHS

noctyna BBoguTcs napons (cm. n. 10.5, R | W || | [

Tabnuua 10.2).

Onpenemme ypossse AOCTYNS

|Orparnesroad (cpearsai) aoctin =
Mirnsaansros goct

Mo gocTyn

Onpegeme napom:

PucyHok 10.3
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5) HaxumaeTtcs kHonka [Bnepen>].

MacTep cosganen Kotdarypauss TPMIS1 x|

OTKkpblBaeTCs OKHO, 3aBepluatollee 0
OOrOTOBEA K CO30aHWD

MOAroTOoBKY K €o3AaHuIo KOHPMIYPaLMK BHNO NHEHA.
KoHdurypauum (pucyHok 10.4). Ecnn _
npuBop NOAKMIOYEH, yCTaHaBNMBaKOTCA oo o are meshosm)
cnarmn «BKMIOUNTb pexum SO € Tptcgons
aBTOMaTM4ecKoro  YTeHus»  u/vnm -

o BrAm0ms pesies SETOMATHECKOND NTEHE1
«Pexum aBToMaTn4eckoun 3anucm» [peromerayerca, ecm npuiop Hodkes:

(cm. n. 10.7.5, 10.7.8).
6) HaxumaeTtcs kHonka [FoToBO].
Mporpamma oTkpbIBaeT nUCT «[epeBo

napameTpoB»

KoHdurypatopa, B KOTOpOM co3aaHa
HoBasi KoHdwmrypaums (cm. n. 10.6).

B MPOTHEHOM CAYNAE SNANEK 0 CHATE|

[ Brmowms pesaes apTomaTracrof 200K

pabouero OKHa

< Hasag | | Beooa | Tomoea |

PucyHok 10.4

Ons Ttoro 4tobbl npepBaTh paboty KoHdurypatopa, Haxmute kHOmnky [Bbixog] B niobom okHe

Macrtepa.

10.4 MpWYMHBbI OTCYTCTBUS CBA3U NPUOOpPaA C KOMMNBLIOTEPOM
M cnoco6bl UX yCTpaHeHust

Bo3MOXHbIE NMPUYMHBI OTCYTCTBUS CBSA3M Npubopa ¢ KOMMbIOTEPOM U CMOCOObLI MX YCTpaHeHUs
nepeuuncrieHsl B Tabnvue 10.1.

Ta6bnuua 10.1

MpuunHa OTCYTCTBMUA

Cnoco6bl ycTpaHEHUAA HEUCNPABHOCTHU

CcBA3N

HenpaBunbHO ykasaH | lMyTb aons 3agaHua COM-nopTa B okHe KoHdurypaTopa:

COM-nopT, K KOTOpOMY | B Mactepe CO3AaHUs =5 Kondurypauna TPMISI (Vs e 3aaaw0)

NOAKMIOYEH ajanTep | KOHdUrypauum  HaxumaeTcs =5 Napanerpe: kownsioTepa

ceTeBoro HTepdenca. KHOrMKa [UsmeHUTB]. B = 58 GeTests DApSHeTHel INOrREA
OTKpbIBLLEMCSH okHe  ans ¥ Mopr komneroTepa Port

napameTtpa lMopT komnbioTepa Port B none «3HaueHue» BbIOMpaeTCst
HYXHbIn COM-nopT.

HenpaBunbHo nopaknioyeH
npubop unu agantep

npOBepHeTCﬂ NpaBUIIbHOCTb NOAKMIOYEHUS:
AC3 gomxkeH 6bITb noAkoyeH k cootseTcTBylowieMy COM-nopty MMK;

— ceTeBble BbIxogabl «A» U «B» apantepa AC3 [omkHbl OblTb
MOAKMHYEHbI K aHanorn4HbIM Bbixogam npubopa;
- Ha npubop wn apanTep OOMKHO ObITb NOAAHO MUTaHWe

(KOHTpOJ‘IVIpyeTCﬂ Mo CBEYEHUK MHOUKATOPOB Uin CBeTOﬂMO,ClOB).

CeTeBble HaCTPONKN
npubopa n nporpammel He
cosnagatoT

M3MeHIOTCA HacTponku mnporpammbl unu npubopa Tak, 4TOObl OHWU
coBnapanv (cm. pasgen 9).

CeTeBble HacCTPOWKM NpUbBoOpa NPoBepsATCA N MEHSAIOTCA C NMOMOLLBIO
KHOMOK Ha NuueBow naHenu npubopa no n. 9.3.2.

M3meHeHMe ceTeBbIX HACTPOEK NporpamMmmbl

B MacTtepe co3gaHusi KoHbUrypauuin: HaxxmmaeTcs kKHomnka [U3ameHuTb].
B OTKpbIBLUIEMCS OKHE 3a4aloTCsl HOBble 3HA4YeHUs! MapamMeTpoB B OKHE

KoHdpurypatopa - cm. n. 9.4.

Mpubop  pabotaetr B
pexvme Mactepa cetu
RS-485

Mpubop nepeBoaMTCA B PEXUMM MOOYMHEHHOrO Afsi TOro, 4YTobbl OH
BocnpuHuman komaHabl ot MK.
(CM. nonHoe pykoBOACTBO Mo 3kcnnyaTtaumm TPM 151%)

* - BbICblNI@eTCcsa Mo 3anpocy Ha trm151@owen.ru.
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10 Mporpamma «KoHdurypaTtop TPM151»

Mpumeuyanne — Ecnu [Nonb3oBaTenb Haxooutcst B rnaBHOM OkHe KoHdwurypatopa, nocne
npoBeAeHHbIX MEPONPUSTUI NPOBEPSETCA HanM4ume CBA3M C NPUOOPOM CYUTLIBAHMEM ero umeHu. [ns
aToro B MeHto Mpunbop BbiGupaeTcs komaHaa NMpoBepka cBA3M (Mnu HaxumatoTes knasuwm Alt+N).

10.5 YpoBHU pocTyna

Mpu 3anycke nporpamma «KoHdwurypatop TPM151» npegnaraeT BblbpaTb ypOBEeHb AOCTyna.
Bcero B nporpamme nmeeTcs 3 ypoBHsSt 4OCTYNaA, 2 U3 KOTOPbIX 3alyLleHbl naponamu. MHdopmaums
06 ypoBHAX gocTyna npeacrasneHa B tabnuue 10.2.

Mpwn xenaHuv nonb3oBaTeflb MOXET W3MEHUTb Maponu AOCTyna C MOMOLLbI0 KOMaHAbl MEHo
CepBuc — CmeHa naponen.

Mpn 3anycke Ha MUHMMaNbHOM YPOBHE [OCTyNa MporpaMma aBTOMAaTUYecKu MonblTaeTcs
cyutatb 4YacTb KOHdurypaumm m3 npubopa Ans noctpoeHus Tabnuy porpamm TexHonora (cm.
n. 10.6.2). Mpu aTom npnbop AormkeH BbITb NOAKMIOYEH K KOMNbIOTEPY U 3anuTaH. Ecnu nporpamme He
yAaeTcs YCTaHOBWUTb CBsI3b C Mpubopom M nepBble 5 napameTpoB CYMTHIBAOTCA HeyaauyHo,
nponcxoauT npekpalleHne aBTOMaTMYecKoro cyMTbiBaHus. [locne ycTaHOBKM CBA3KM npubopa c
nporpamMmMori Heo6Xo0ANMO BOCCTAHOBUTL PEXUM aBTOMaTUYECKOrO YTEHUS!, yCTaHOBMB chnar B NyHKTe
MeHI0 PexuMbl nporpaMmmbl — PeXXnM aBToMaTU4eCKOro YTeHus.

Ta6bnuua 10.2

YpoBeHb Ons koro
Maponb MpepocTaBnsieMblie BO3MOXHOCTHU
pocTtyna pekomMeHayeTcs
MuvHUManbHbIN HeT HocTtyn Tonbko k napameTpam [porpamm OnepaTtop
TexHosora n YcraBkam
CpegHui He 3agaH [ocTtyn ko BCeM napameTpam, TexHonor,
(«nycTom») onpeaensoLWmMM HacTpovikn npnbopa obcnyxumsaroLLmn
TPM151-09 nepcoHan
MonHbIn «1» OrpaHuyeHnin HeT. Hanaguuk cuctemsl,
HocTtyn ko Bcem napameTpam npubopa CUCTEMHBIN
TPM151, nmeeTca BO3MOXHOCTb MHTerpaTop
M3MEeHUTb KoHurypaumto npubopa,
paspelleHa HMumnanusauus npubopa

BHumaHue! VameHeHne koHdurypaumyn Ha NonHOM ypoBHE AOCTyna peKkoMeHAyeTCs Npou3BoAuTb
TONbKO Nocne usyyeHus nonHoro «PykoBoacTBa No akcnnyaTaumu» npubopa TPM151, umetowerocs
Ha auncke.

10.6 UHTepdpenc nonb3oBaTens

Mocne 3anycka nporpammbl «KoHdurypatop TPM151» oTkpbiBaeTcs paboyee OKHO nporpaMmbl
(pucyHok 10.5), B BepxHel 4YacTu KOTOPOro HaxoAsTCs FMaBHOE MEHI, MaHerb WHCTPYMEHTOB U
BKNajKv NINCTOB.

Pabouyee okHO KoHdurypaTopa cogepxvT gsa nucra:

—  «[lepeBo napameTpoB»;

—  «Tabrnvua nporpamm»».

3TN NUCTBI NO-pa3HOMY OToBpaxaloT MHAOPMaLMIO O NporpaMMupyeMbix napameTpax npubopa.
Mpwn aTOM 3Ha4YeHNs napameTPoB Ha 06OMX NMNCTax OANHAKOBSI.

Mpu 3anycke nporpaMmbl OTKPbIBAETCS NMUCT «[lepeBo NapameTpoB».
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MaHenb WHCTPYMEHTOB

CTpOKa 3aronoeka [nagHoe MeHio
< Howdwrypatop TPMI51: cpesmi Aonens AocTyna : Mogwuducausn N2/ vila ne 3a000

=10o]||
Qwin [pwop Peweesnporpass “Capenc  Crpaera
[D=EBANARNStNS |0
Beteb [&  Aepeecanepmerpce [ Tm:‘&ﬁwvml | [2] = - ] = 1
“lMapameTpsl [[orcarme e e e e I e e T |
- = g Kossperypawn TPMIS1 (Ve ve 3anam0)
npubopa e

ST T— Bxnagka nucta

Beres 5 O nparparess “Tabnuua nporpamm”
" # ] Bxoan
Onpoc 5 1 Perynaropes
OnepaTMBHbIX w1 (1 veraenn
napame'rpog" % [ Orpassrasrsie Buixoamss: cHrmance

- ] Boooarse anemenTol
) 5 Cevesee napametpe npubops
# |2 Cmywefinie napaneTpe: npsbiopa
+ ] Onpoc onepaTHessax napareTpos
= B NapareTpel romusoTepa
41 ] Cepencroie napameTpe nporpare:
i Cetesen napaneTpsl nporpaes!

For Help, pressF1 UM 4

Beteb
"MapameTpbi
KOMnbloTepa”

PucyHok 10.5 — Pabouyee okHo nporpammbl «KoHdurypatop TPM151».
Nuct «[lepeBo napamMeTpoB» (YypPOBEHb AOCTYMNa — «CPEeAHUN»)

10.6.1 INucTt «[lepeBo napaMeTpoB>»

BrewHun Bug nucta «[lepeBo napameTpoB» pabouero okHa KoHdwurypatopa npefcTtaBneH Ha
pucyHke 10.5. [lepeBo napameTpoB coaepXxuTt kopHeBon katanor KoHdwurypaumsa TPM151, koTopbliii
BKIOYaeT B cebs Tpy BETBY:

- NAPAMETPbI MPUBOPA,;

—  ONnPOC ONEPATUBHbLIX MAPAMETPOB,;

- NAPAMETPbI KOMMNbIOTEPA.

BetBb MAPAMETPbI MPUBOPA cogepXuT MonHelin Habop napaMeTpoB Ans onpeaeneHus
KOHdmrypaumm npubopa n onucanusi MNMporpamm TexHonora. MapameTpbl npubopa crpynnupoBaHbl B
nanku, BHYTPM KOTOpbIX uAeT pApobneHve no normyeckum epumHuuam (Mporpammam, Llaram,
yCTponcTBam).

Cnucok napameTpoB [AaHHOW BETBW, KOTOPbIA MOSIBMSIETCA Ha 9KpaHe, 3aBUCUT OT YPOBHS
poctyna (cm. n. 10.5).

Ha ypoBHe gocTyna «MUHUMarbHbI» NOSBASIKOTCS TOMbKO NapaMeTpbl CIeAyLWmX Nanok:
—  O6wme napameTpbl

—  Nporpammbl TexHonora

—  YcraBku

Ha ypoBHe gocTtyna «cpefHuii» MosiBMsSIOTCS napamMeTpbl Manok, NokasaHHbIX Ha pucyHke 10.5.
311 napameTpbl NogpobHO onucaHbl B pa3gene 3.
Ha ypoBHe gocTyna «nonHbli» NosiBNATCS BCe napameTpbl npubopa TPM151.

BetBb OMNPOC OIMNEPATUBHbLIX NMAPAMETPOB no3BsonsieT npocMaTpuBaTb WU COXpaHATb
napameTpbl TeKyLlero coctosiHua npubopa (onepaTuBHblE NapameTpbl): U3MepsieMble BeNv4YuHbl,
3Ha4YeHNss BLIXOAHOW MOLHOCTU PerynatopoB, Homep akTvBHoW [lporpammbl/lliara, a Takke
cocTosiHue npubopa (PABOTA, CTOM u T. 4.).

MoapobHo o perncTpauumn onepaTMBHbIX MapamMeTpos cMm. n. 10.8.
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BerBb MAPAMETPbLI KOMINBIOTEPA copepxut 2 nanku:
e CepBucHble napamMeTpbl NporpamMmmbl WHOPMALIMOHHOTO XapakTepa (Bepcusi
nporpammbl «KoHdurypatop TPM151» 1 Bepcusi onepaumoHHOW CUCTEMBI);
. CeTeBble napameTpbl NporpaMmbl A5 HACTPOMKN CETEBOro uHTepdenca RS-485
(cm. n. 9.4).
B kaxpow cTpoke aepeBa npeacTaBneHa MHdgopmauus o6 ogHOM napameTpe, a B ctonbuax
npuBeAEeHbl XapaKTePUCTUKM 3TOro napameTpa. XapaktepucTukn napametpos nanok MAPAMETPbI
NMPUBOPA n NAPAMETPbI KOMIMbIOTEPA npeacraeneHsbl B Tabnuue 10.3.

Ta6bnuua 10.3 — XapakTepucTUKM napaMeTpoB

XapakrepucTuka OnucaHue

HasBaHve napameTpa -

Wms napameTpa CopepxuT Ao 4-x natuHckux OykB, KOTOpble MOryT ObiTb pasgeneHb
ofHow unm HECKOMNbKUMM TOYKaMK. Wcnonb3yeTcs npu
nporpaMMMpoBaHuu npubopa KHoMKamu Ha NNLEBOV NaHenm

3HayeHve napameTpa MoxeT ObITb NpeacTaBMeHO B YMCIOBOM MNM TEKCTOBOM dhopmarte.

3apgaetca BpyyHyl (4ns OOMbLUMHCTBA YMUCIOBbLIX 3HAYEHWWA) wUnn
BblbMpaeTca u3 cnucka (Ans TEeKCTOBbIX WM HEKOTOPbIX YMCIOBbIX
3Ha4YeHun)

ATtprbyT PepakimpoBaHue MoxeT NpUHUMaTb 3Ha4eHus «PepakTnpyembliii» unm
«HepepakTupyemebin».

3HayeHve «HepepakTupyeMblin» GrOKUPYET NOMbITKY M3MEHUTb 3HaYeHne
napameTpa

ATtpnbyT Bnapenen MoxeT npuHMMaTh 3HaveHns «[lonb3oBaTenb» unu «3aBof». 3HaveHune
«3aBof» YCTaHOBMEHO Ha 3aBOe-U3roToBUTENE U 3anpeLLaeT U3MeHeHVe
aTpvbyta PegakTtupoBaHue, T. €. 0auH aTpmbyT 3almwaeT gpyron.

Owwubka BBOAA-BbIBOAA Yka3biBaeT MpuUuuHY OWKGKM B Cryyae BO3HUKHOBEHWUS TaKOBOW, Mpu
3TOM MapameTp 0TMeYaeTcs KpacHbIM LIPUGTOM

10.6.2 Nuct «Tabnuua nporpamm»

BHewHun Bug nucta «Tabnuua nporpamm» rnaeHoro okHa KoHdwurypatopa npeacTtaBneH Ha
pucyHke 10.6.

B kaxxgovi cTpoke Tabnuupel npueoanTcs uHdopmaums ana ogHoro Lllara MNporpammel, @ cTon6upbl
cofepxat napameTpbl Ansa atoro Lara, cobpaHHble 13 pasHbix Nanok Aepesa napaMmeTpos Npubopa.
Takoe npepacraBneHve ygobHo npn HeobxoaMMoCTy BUAETb BCe napameTpbl [Tporpammbl TexHonora B
OfHOM MecTe.

10.6.3 MeHio KoHdurypaTopa
naBHoe meHio KoHdpurypatopa Bkntodaet 5 nyHktoB: Pavin, Mpubop, Pexumbl nporpammbl,

Cepsuc 1 Cnpaska.
CnncoK KoMaHA MEHI0 C yKazaHUeM «ropsiimx» KHOMOK npueegeH B Tabnuue 10.4.
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PucyHok 10.6 — Pabo4ee okHo nporpammbl «KoHdurypatop TPM151».

Nuer «Tabnuua nporpamm»

Ta6bnuua 10.4 — KomaHabl MeHIO

KomaHnaa HasHayeHue KnaBuium
MeHio ®ann Pa6ora ¢ ¢pharinamu KoHdurypauum
Hosas KoHdurypauus Co3sgaHve HoBoW KoHdUrypaumm npubopa Ctrl+N
HoBbIn ypoBeHb/ | 3arpyska TekyLlen koHdurypaumm Ha Apyrom ypoBHe AocTtyna
Moaudcukauusi Unu nepexoA K Apyro Moamdukaumm
OTKpbITb OTkpbiTHE chanina (c pacwmpeHnem .151) Ctrl+O
CoxpaHuTb CoxpaHeHue koHdurypaumm B damn Ctrl+S
CoxpaHunTb Kak CoxpaHeHue KoHdUrypauum B aiin ¢ ApyruMm MMeHem
Okcnopt B DBF OkcnopT Tabnmupbl 3HavYeHun napameTpos B popmaT DBase-llI
Mmnopt ns DBF MmnopT Tabnuubl 3Ha4YeHui napameTpoB 13 dpopmarta DBase-ll|
Mevatb Tabnuubl | MevaTb Nucta «Tabnuua nporpamms»
nporpamm
{Cnucok channos} Cnuncok 4-x nocnefHux gannos ¢ KOHUrypaumsmm
Bbixoa 3aKkpbITve NnporpamMmbl
MeHto MpuGop Pa6oTa ¢ npu6opom (UTeHue/3anucb napamMeTpoB)
Cuntatb Bce | CunTbiBaHWe 3Ha4yeHWin Bcex napameTpoB K3 npubopa B Alt+R
napamMeTpsbl KOMMbOTEP
3anucatb BCe | 3anucb BCex MapameTpoB U3 KOMMbloTepa B Npubop Alt+W
napameTpbl
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MpopomkeHne Tabnuubl 10.4

Komanga HasHauyeHue KnaBuwu
3anucatb 3anncb M3MeHEeHHbIX 3Ha4YeHUii NapaMeTpoB U3 KOMMbIOTEPa Alt+U
TOMbKO B npubop. [Mocne peaakTMpPOBaHWSI 3Ha4YeHUs napameTp
N3MEHEHHble rnomevaeTcs 3eneHbiM LBETOM, nocrne 3anucu B npubop

LUPNAT CTAHOBUTCS YEPHbIM
CpaBHUTb CpaBHeHVe 3HayeHuit napameTpoB npubopa U OTKPbITOM Alt+C
C NapameTpamu KOHdUrypauum
B npubope
3anucatb TONbKo 3anucb TOMbKO Tex MapamMeTpoB, KOTOpble He 3anucanucb
napameTpbl npu npedbigyllen komange 3anucu  (3TM  napameTpbl
C olumnbkamm romMeYeHbl KpacHbIM LiBETOM)
Cuutatb Bce | CunTbiBaHMe 3HaYeHW Bcex napameTpoB BbigeneHHon | Alt+Ctrl+R
napameTpbl nanku n3 npmbopa B KOMMNbIOTEP
BbIE€MNEHHOW nanku
3anucatb Bce | 3anucb 3Ha4YeHUN Bcex napamMeTpoB BblaeneHHon nanku u3 | Alt+Ctrl+W
napameTpbl KoMnbloTepa B npmbop
BbIE€MNEHHO nanku
3anucatb TOnbko | 3anMcb W3MEHEHHbIX 3HayeHW napameTpoB BblgeneHHon | Alt+Ctrl+U
N3MEHEeHHble nankn M3 KomnbloTepa B npubop. Mocne peaakTMpoBaHust
napameTpbl nanku 3HaYeHVss NapameTp NomevaeTcs 3eneHbiM WpUdToM, nocne
3anucy B Npubop LWpn@T CTaHOBUTCH YEPHbIM
CpaBHWUTb napameTpbl | CpaBHeHWe 3HayeHU napameTpoB BblAeneHHon nanku | Alt+Ctrl+C
nankv ¢ napameTtpamu | npubopa u OTKPbITON KOHUrypauum
B npubope
K npegpigywiemy | Boligenenne B gepeBe  napameTpoB  MpeAblayLuiero Alt+7T
npo6nemHomy napameTpa, CH4MTaHHOro 13 npubopa Mnm 3anncaHHoro B HEro
napameTpy gepesa C owwubkon. Takon napameTp MOMEYEH KpacHbIM LIBETOM, B
none «Owwnbkn BBOAA-BbIBOAA» YKasbiBAETCA MPUYMHA
owmnbkm
K crnepytouemy | BelgeneHve B gepeBe napameTpoB criefyloLiero napameTpa, Alt+d
npo6nemHomy CYMTaHHOro 13 NpMbopa Nnu 3anMCcCaHHoOro B HEro C OLUMBKON.
napameTpy Aepesa Tako/ napameTp MNOMeYeH KpacHbiM LBETOM, B mone
«OwnbkM BBOAA-BbIBOAA» YKA3bIBAETCS NPUYMHA OLIMOKM
Otyer Bblgaya TeKCTOBOro fOKyMeHTa Co 3HaYeHMsiMKU NapameTposB,
0 CTPyKType onpeaensiioLmx CTPYKTypy npubopa
KOHdpMrypaumm
Cuutate  napameTpbl | CuuTbiBaHMe CcnyxebHbIX napameTpoB, HEOBXOAUMbIX Ans
CTPYKTYpbI noctpoenus Tabnuy NporpamMm TexHormora.
"padukn yctasku Bbi3blBaeT OKHO pepakTupoBaHus rpadmka Koppekumm
yCTaBKu
Onpoc oTaenbHoro | [locTtyn Kk oTAenbHbIM napameTpam npubopa (TonbKo Ans Alt+S
napametpa OMbITHBIX Nonb3oBaTenemn)
lMpoBepka cBA3M C | CunTbiBAHME wuMeHM npubopa © HOMepa Bepcuu €ro Alt+N

npubopom (VEr, dEv)

npoLmeku. Micnonbayetcs Ans NPOBEPKM CBSA3M C MPMBOPOM.

MeHto Pexnmbl

OnpeaeneHne pexumos paboTbl Nporpammbl (3anucm,

nporpammbi YTEHUS!, OTOOPaXXeHUA NapaMeTpPoB)
Moka3sbiBaTb MokasbiBaeT WHAEKCH napamMeTpoB. JIMHelHble WHAEKCHI
NUHENHbIe napameTpoB HeoGXoAuMbl NPU CO3AaHWMKU HOBbLIX MPOrpamm,
VHOEKChI paboTarLmx ¢ npndopom
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OkoHu4aHue Tabnuubi 10.4

KomaHnpaa HasHayeHue KnaBuwm
Pexum aBToMa- | B aTOM pexume nporpamma aBTOMaTUHECKU CHUTLIBAET
TUYECKOro YTeHUs 13 npnbopa 3Ha4YeHUss NnapamMeTpoB OTKPbIBAEMOW Narnku.
[ns oTknoYeHus pexuma HeobXoAuMO CHSTb donar nepeg
OaHHbIM NYHKTOM MeH. 3To Heobxoaumo, Hanpumep, npu
pabote ¢ KoHcurypaTtopom npu oTKINOYEHHOM npubope.
Pexum HemeonenHo# | B©  atom  pexume  3anucb  3HavyeHuMs  napametpa
3anucu OCYLLIECTBISIETCS cpa3y Nocre ero BBOAA.
He nepenaBatb B atom pexvme npubop He MPOU3BOAMT YTEHMSI U 3anucu
aTpubyThI aTpubyToB napameTpoB. Pexum HeMHoro yckopsieT pabory,
napameTpoB HO MOXeT npMBecCTM K olwwubkam BBOAA-BbIBOAA, €Crv B
nprbope yCcTaHOBMNEHbI aTpUBYThl 3aLUNTHI.
CeTeBble OTKpbIBAeT OKHO, B KOTOPOM MOXHO W3MEHWUTb CeTeBble
napameTpsbl napamMeTpbl NporpamMmmeil
nporpaMmbl
Toolbar OTo6paxaeTcs naHenb MHCTPYMEHTOB
Statusbar OTob6pakaeTcs naHenb NOACKa3oK (BHWU3Y OKHa)
MpeobpaszoBaTenb BbiGupaetr Tun npeobpasoBatens RS-485 — RS-232.
ABTOMaTtuyeckun npeobpasoBaTenb MO3BOMSET YCKOPUTb
obMeH no cetn
MeHto CepBuc HdononHutenbHble onNuuu (MHULManu3auusa npubopa,
CMeHa napone#u 1 np.)
WHnumanusuposatb BoccTtaHoBneHve B npubope 3aBOACKMX YCTaHOBOK Alt+|
npuéop
Mocnatb komaHgy | lMoceinaeT komaHdy nepexoda npubopa Ha HOBblE CeTeBble Alt+A
APLY HaCTPOWIKKN

CwmeHa naponen

M3meHeHne naponen Ansg nNOMHOrO W CpedHero ypoBHEN

gocryna.
SkenopT cnucka | Mo3sonsieT co3gaTb CNWCOK MapaMeTpoB npubopa B
napameTtpoB B HTML ¢popmate HTML.

Okenopt npoTtokona | lNMo3BonseT aKCNopTUPOBAaTL MPOTOKOM ONpoca OnepaTUBHbLIX

namepeHui B Excel

napameTtpos B MS Excel.

MeHio CnpaBka

CnpaBo4Hasi UHpopmauus

CopepxaHue cnpasku

CnpaBoyHas nHdopmauusi o pabote ¢ KoHdurypaTopom

O nporpamme...

CnpaBoyHas nHgopmaums o KoHdpurypartope

10.6.4 NaHenb nHcTpymeHTOB KoHdurypaTtopa

— cooTBeTCTBYeT KomaHae HoBblii n3 meHio Pann.

— COOTBETCTBYET KOMaHae OTKprTb 13 MeHwo danin.

— COOTBETCTBYET KOMaHae COXpaHMTb 13 MeHio danin.

— COOTBETCTBYET KOMaHae Cuuntatb BCe napameTpbl U3 MEHIO anGOp.

— COOTBETCTBYET KOMaHae 3anucatb BCe napameTpbl U3 MEHIO |-|pVI60p.

— COOTBETCTBYeT KOMaHAe 3anuncaTtb TONbKO U3MeHeHHble 13 MeHio Mpubop
(cTpenka — 3eneHoro ugeTa).
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— COOTBETCTBYET KOMaHAe 3anucaTb TONbKO napameTpsbl ¢ owmnbkamm n3 meHio MNpubop
(cTpenka — kpacHoro ugeTa).

— COOTBETCTBYET KOMaHAe CuutaTb BCe napameTpbl Nankv u3 meHio MNpmbop.
— COOTBETCTBYET KOMaHAe 3anuncaTtb Bce napameTpbl nanku u3 meHio MNpunodop.

— COOTBETCTBYET koMaHAe 3anucaTb TOMbKO M3MEHEHHble MapaMeTpbl Manku U3 MeHo
Mpubop.

— cooTBeTCTBYeT KoMaHae K npegpiayiemy npobneMHomy napameTpy M3 meHio Npunbop.

— cooTBeTCTBYEeT KoMaHae K cneaytolemy npobnemMHomy napameTpy n3 meHto Mpubop.
@ — COOTBETCTBYET KOMaHAae VHnumanuamposaTb npubop 13 meHo Cepsuc.

— COOTBETCTBYET KOMaHae O nporpamme... 3 meHto Cnpaska.

10.7 PaboTta ¢ KoHdmrypaTopom

C nomoubto KoHdurypatopa nonb3oBaTtefls MOXET CO3[4aTb HECKOMbKO pa3sHbIX KOHUrypaumi
Ans ogHoro npmbopa, CoXpaHWUTb MX U 3arpyxaTb B Npnbop Ty KoHdurypaumio, kotopass Heobxoamma
B KOHKPETHbIi MOMEHT.

Monb3oBaTenb MoxeTe co3fdaTb HOBYK KOH(Urypauuio, He npepbiBasi CBsi3b KOMMblOTEpPA C
npubopom. [1o Tex nop, Noka Nonb3oBaTernb He 3anuLieT HOBYIO KOHdurypauuio B npubop, oH byaeT
paboTtaTb CO cTapo KoHurypaumen.

Mepen 3anucbio HOBOW KOHMUrypauum B NpubOp pekomMeHAyeTcst NPOBECTU MHULManmu3auumio
npubopa, T. e. yaaneHue ctapo KoHdurypaumm.

10.7.1 Co3paHue HOBOM KOHUrypaumm
Ona co3pgaHus HOBOW KOHdMrypaumu crefdyeT BblbpaTb u3 meHwo ®Pawun komaHay HoBbin

(Ctrl+N) wnu Bocnonb3oBaTbCA KHOMKOW Ha naHenu WHCTpymeHToB. Ha nucte «[epeBo
nporpamm» pabo4yero OkHa nporpaMmbl MOSBUTCA HOBbIN KOpHeBOW kaTtanor «KoHdurypaums
TPM151 (Mmsi He 3apaaHo)». [locnegoBaTenbHO pa3BopayvBasli AepeBO MapaMeTpoB, BBOASITCA
HYXHble 3HaveHus. B pesynbTaTe cosgaeTcs KOHUrypaumsi, Kotopas coxpaHsietcs B dpavine unm
3arpyxaetcsi B npubop.

HoBas koHdWrypaums aBTomaTM4eCcKn co3gaeTcs npy ctapTe Nporpambl.

Moackaska! YToObl pa3BepHyTb AEpeBO MapameTpoB HEOBXOAWMO HaxaTb NpaBylo KnasuLly
MaHUNynsaTopa «Mblllb», HaBeOsl KYpCOp Ha KHOMKY «MfoC» Y OKOMO HassaHua nanku. [Ons
CBOpayYMBaHusA AepeBa — KHOMKa «MUHYC» OKOMNO Ha3BaHUs pa3BepHyTOW Narku.

Mpn cosgaHWM HOBOW KOHMUrypauun paHee CUWTaHHble 3HAYeHWs KOHMPUrypaLMOHHbIX
napameTpoB npubopa obHynsaTCS.

10.7.2 3arpy3ka nporpaMmmbl Ha APYroM ypoBHe AOCTyna Ui cMeHa
Mmoaudumkaumm

M3 wmeHo ®ann BbiGupaeTcs komaHga HoBbIM ypoBeHb/Moaudumkauums. [Mporpamma
3anpawmBaeT  MNOATBEPXAEHME  HaMepeHusl  MNonb3oBaTensi  MepekniounTbCs  Ha  Apyron
ypoBeHb/Moaudukaumio. Mocne Haxatus kHonku [[a] 3anyckaetca MacTtep KoHdurypaummn
TPM151. BbinonHsia ero ykasaHus no n. 10.3, 3arpyxaeTtcs Heobxogumasi moaudukauus unm
BblOUpaeTcst ypoBeHb AOCTyNa.
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10.7.3 OTkpbITUE KOHUTypauum us channa

Mocne BbiGopa M3 MeHio Pann komaHabl OTKpbITh (Ctrl+O) MM HaxaTusi KHOMKK Ha
NnaHenu WHCTPYMEHTOB B 3arofioBKE rfIaBHOrO OKHa NporpaMMbl M PsiioM C KOPHEBOW Marnkomn
KoHdwmrypaums TPM151 otobpasutcst umsi oTkpbiToro channa.

Mocne 3arpysku chavina koHurypaummn B nonsx «3HayeHne» napameTpoB MOSIBATCS 3HAYEHWS,
KoTopble Oblny 3anucaHbl B daiine. [Janee ux MoxHo 3anucaTtb B nNpubop vnu oTpegakTvpoBaTb U
noTom 3anucatb B npnbop nnu B gann.

10.7.4 CoxpaHeHue KoHturypauum B coamn

CoxpaHeHue koHdurypaumum B daiin ocyLlecTBnseTcs koMaHaamu u3 MeHio ®Pain CoxpaHUTb

(CtrI+S) wnn CoxpaHuUTb KaK. Takke MOXHO BOCMOMb30BaTbLCH KHOMKOM Ha naHenu
MHCTPyMeHTOoB. KomaHaa CoxpaHuTb Kak Bbi3blBaeT OKHO CTaHAAPTHOro Auanora, rae Heobxoanmo
3agatb MMA M MecTo pacnonoxeHuss davna. KomaHga CoxpaHuTb coxpaHsieT chann noa
CYLLIECTBYIOLLMM UMEHEM.

dann koHpUrypaumm umeeT paclumpexme .151.

10.7.5 CuutbiBaHMe KOHdUrypauum us npubopa

Mpu onepauum cUYMTbIBAHWSI MPOUCXOAMT CHUTLIBAHWE 3HAYEHWI NMapaMeTpoB U3 npuGopa u Kx
oTobpaxeHne B paboyem okHe KoHdurypaTopa B onpefeneHHown narke.

Ans cunTbiBaHUSA KOHGUrypaumm n3 npubopa NpefycMOTPEHbI TPU PEXMUMA: CYATbIBAHUE BCEX
napameTpoB ©3 npubopa, CUUTbIBAHWE MapamMeTpoB TOMbKO TEKyLWEW Nanku WM Pexum
aBTOMAaTUYECKOrO YTEHWSI.

CuuTbiBaHME BCex NapameTpoB u3 npubopa.
[ns cuuTbiBaHMs BCex napameTpoB M3 npubopa crieayet BbiGpaTb U3 MeHio MpuGop komaHay

Cuutatb BCce napameTpbl U3 npubopa (Alt+R) munu Bocnonb3oBaTbCsi KHOMKOM
MNHCTPYMEHTOB.

CuuTbiBaHWe BCex napameTpoB U3 npubopa MOXeT 3aHsATb AnuTenbHoe Bpems. B npouecce
CUMTbIBAHUS Ha OHe [NaBHOTO OKHa NpPOrpamMbl MOSIBUTCS WMHAOPMALMOHHOE OKHO CO
CTaTUCTUYECKMMM CBEAEHUAMM O XOAe npolecca. Ero 3akpbiTve o3HayaeT, YTo NPOLEeCcC CYUTLIBAHUA
napamMeTpoB W3 namATM npubopa OKOHYeH. B pepeBe napameTpoB OTOOPA3ATCS CUUTAHHbIE
3HaYeHus1.

Ha naHenu

Pexxnm aBTOMaTU4€CKOro YTEHUS.

[aHHbIA pexxvM no3sonsieT aBTOMaTUYeck cuYMTaTb 3HaYeHWs napameTpoB, COAepXaluMXcs B
OTKpbIBAEMON nanke. Takoe CYUTbIBAHUE MPOUCXOAMT ObiCTpee, YeM CUUTbIBAHWE BCEX MapaMeTpoB
13 npubopa.

CuutbiBaHMEe NapameTpoB B 3TOM peXuMe BO3MOXHO, €CN [0 3TOro 3HayeHWs napaMmeTpos,
codepxalymecs B 3TON Manke, cuntaHbl He Obinu (T.e. B monsx «3HadveHne» 6bino ykasaHo «Her
OaHHbIX»).

NS BKNOYEHNS pexrmMa aBTOMaTU4eCKOro YTEHWSA crnefyeT YCTaHOBUTL donar B MeHio Pexumbl
nporpamMmmbl — PeXX1MM aBTOMaTU4eCKOro YTeHuUs.

MpumeyaHue — MNpu pabote 6e3 noagknoyeHHOro npubopa Pexum aBTOMaTU4eCcKOro YTeHus
PEKOMEHAYETCSA OTKIOUNTb.

CuuTbiBaHME NapaMeTPOB TOMbLKO TeKyluel nanku

B npouecce paboThl, Hanpumep, npu asToHacTpolike MAL-perynatopa, NprGop MOXET U3MEHUTL
3HauyeHne cBouX napameTpoB. OHM MOryT HE COBMacTb CO 3HAYEHUSAMU, HAXOASALIMMUCSH B
KoHdpurypaTope v cuuMTaHHbIMU paHee. MoaToMy GbiBaeT HEOB6XOAUMOCTb OGHOBUTE MHPOPMALMIO B

51



10 Mporpamma «KoHdurypaTtop TPM151»

napameTtpax, Haxogsawmxcsa B nanke KoHdurypartopa. Mpn aToM pexum aBTOMaTU4ECKOro YTEHUS He
No3BONSET BbIMOMHWUTL 3Ty Onepauuio, T. K. 3Ha4eHns napameTpos B KoHdurypaTtope yxe ecTb.

[ns cunTbIBaHMS NapamMeTpOB TOMbKO TeKyLLEen nanku HeobxoaMMo BbiAENUTL ee, YCTaHOBWB Ha
Heln Kypcop, 1 BbibpaTb komaHdy CuuTaTh BCe napameTpbl BblAeneHHOW nanku 13 meHio Mpubop

UNN HaXXaTb KHOMKY

10.7.6 PepakTupoBaHue 3Ha4YeHUN napaMmeTpoB

[na n3meHeHns 3HavyeHWsa napamMeTpa criefyeT NOMeCTUTb KypCop MbILKW B none «3HavyeHne»
3TOro mapameTpa W [ABa pasa HaXaTb MpaByl0 KNaBWLly, — OCYLLECTBSAETCA Nepexod B Pexum
penakTupoBaHusi.

3HayeHne 3apaeTcs C  KnaBuaTtypbl (AN YMCNOBOro napameTpa) wunv  BblbupaeTcs u©3
packpblBatoLLerocs cnucka. [ns sasepLueHns BBoAa HeobxoaMMo HaxaTb KHoMKy Enter.

Ecnu 3HaveHne He nomellaeTcsi NO LUMPWHE KONOHKW, €€ MOXHO paclUMpuTb [0 HYXHOro
pasmepa. [ins 3TOro B BEepXHEW 4acTu 3KpaHa Kypcop MOMELLaeTcs Ha rpaHvuy AByX CTonouoB B
CTPOKE C 3arofioBkamu, HaxoauTCA MNOMNOXeHWe ykasatensd, Mpu KoTopom oTobpasuTcs
[OByHanpaBsrieHHasl cTpenka, W, C yAepXaHUeM HaXKaToW NeBOW KHOMKU MbIWKKW, nepeaBuraetcs
rpaHvua ctonbua BrneBso unv Bnpaso.

M3meHeHHble 3HayeHWss OTOOpaxalTCA 3eNeHbIM LBETOM U COXPaHATCA TOMbKO B NamAaTy
nporpammbl. [Janee nonb3oBaTternb MOXeTe 3anucatb M3MEeHEeHNs B NPMBOp Ui COXPaHnUTb UX B chann.

10.7.7 WHuumanusaumsa npubopa

Mepep 3anucbio HOBOW KOHMMrypauum B npubop TpebyeTcs NpoM3BECTM ero MHULManu3aumio.
WHuumanusaumsa npnbopa KOpPeKTHO CTUpaeT CTapylo KOHUrypaumio 1 No3BonsieT 3anucatb B HEro
HoBylo. [Mpu MonbITKe 3anucaTb HOBYIO KOHdUWrypauuio 6e3 yaaneHus cTtapod MOXeT BO3HUKHYTb
KOHGPNMKT 3Ha4YeHWUIn napameTpoB., 1 Npubop 3abnokMpyeT 3anucb YacTu HOBbIX MapaMeTpoB.

®yHKUMA MHMLManM3aumm OOCTyNHa TOnMbKo Npw 3arpyske KoHdwurypatopa Ha NOMHOM YpOBHE
poctyna (cm. n. 10.5).

Ons  wHuumanu3aumm  npubopa crnepgyeT  Bbibpatb M3 MeHio  CepBuC  kOMaHAy

MHuumanuanpoBaTtb npuGop 1nm BoCrnonb30BaTbCs KHOMKOM @ Ha NaHenu UHCTPYMEHTOB.

10.7.8 3anucb 3Ha4YeHUM NapameTpoB B Npudop

Mpn onepaunn «3anucb» MNPOMCXOAWT MEepenuchbiBaHNe 3Ha4YeHW napameTpoB W3 OkHa
KoHdpurypatopa B npubop.

Monb3oBaTenb MoOXeT 3anucaTb B Npubop Bce MapameTpbl, TOMbKO W3MEHEHHble unn Te,
KoTopble cam BblbepeT Aans 3anucu. Kpome TOro, nonb3oBaTell MOXETE BKOYUTb  PEXMM
HeMeaneHHON 3anucu.

3anucb Bcex napameTpoB B Npuéop.

3anncb Bcex napameTpoB B npubop HeobxoaWMo Mpou3BOAMTb, ecriv Bbl XOTUTEe CMeHUTb
Moandukaumio npubopa wWnM 3anucatb B HEro HeCTaHOApTHYH KOHMUrypauumio, CO3[4aHHYH
KOMMNaHWen-nponssoanTenem.

Onsa 3anucu Bcex napameTpoB B npubop crnedyeT BbiGpaTb u3 MeHio MpuGop komaHay

3anucatb Bce napameTpbl B npu6Gop (Alt+W) unu Bocnonb3oBaTbCs KHOMKOM “ Ha naHenu
MHCTPYMEHTOB. Ha ¢hoHe rnaBHOro OKHa MOSIBUTCA MH(OPMALMOHHOE OKHO CO CTaTUCTUYECKUMU
cBegeHUsiMM o xode npouecca. Ero 3akpbiTe o3HavaeT, 4To NpoLecc 3anvicu napaMeTpoB B NamsTb
npmbopa OKOHYEH.

3anuch TonNbKo OTpeAaKTMPOBaHHbLIX NapaMeTpoB
Takon cnocob 3anuncy No3BoMsET 3anMcaTb TOMbKO OTPEAAKTMPOBaHHbIE NapamMeTpbl, AaXe ecnum
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OHW HaxXoAATCH B PasHbIX Narnkax.
[ns 3anucu TOMbKO OTPeAaKTMPOBaHHbIX NapamMeTpoB cnedyeT BblopaTb u3 MeHwo [Mpubop
KomaHay 3anucaTb TONbKO U3MeHeHHbIe u3 MeHto Mpubop (Alt+U) unm Bocnonb3oBaTbCA KHOMKOM

“ Ha naHenu MHCTPYMEHTOB.

BHumaHue! OTpefakTMpoBaHHble 3HAYeHWsi napameTpoB OTOGPaxaloTCs 3eneHbIM LBETOM.
Mocne 3anucu B NpuGop LBET BCEX 3an1caHHbIX NapaMeTPOB CTAHOBUTCS YEPHbBIM.

3anucb napamMeTpoB TONLKO TeKyLLen nanku
Monb3oBaTenb MOXET NMPOW3BECTU 3anuCb NapaMeTPOB TONbKO Tekyllei nanku. Takasi 3anucb
npoucxoauT GbICTpee, YeM 3anucb BCEX NapameTpoB.

[ns 3anncy napameTpoB TOMbKO TEKYLUEN nanku Heo6xoanMo BblAENWUTb €€, yCTaHOBUB Ha Hen
Kypcop, 1 BblibpaTb KoMaHAy 3anucaTb BCce napameTpbl BbigeneHHoun nanku (Alt+Ctrl+W) u3 meHio

Mpu6op nnu HaxaTtb KHOMKY S

3anucb ToNbKO OTPeAaKTMPOBaHHbLIX MapaMeTPOB TEKYLLEeWl Nanku
Ons 3anucy TOnbKO OTPEAAKTUPOBAHHbLIX NapaMeTpoB TEKYLEN Mmarnkv Heob6XoAUMO BbIAENWUTb
ee, YCTaHOBMB Ha HEW Kypcop, W BblbpaTb komaHZy 3anucaTb TONbKO U3MeHeHHble napamMeTpbl

nanku (Alt+Ctrl+U) n3 meHo Mpubop nnm Haxatb KHOMKY 9 .

Pexum HeMeaneHHOMW 3anucu

B paHHoM pexume KoHdurypatop 3anucbiBaeT 3HayeHue napameTpa B npubop cpasy nocne ero
N3MEHEHWNS.

[na BkNoYeHVA pexuma HeobXoaumo ycTaHOBUTbL nar B MeHio Pexumbl nporpammbl —
Pexxum HemepneHHOW 3anucu.

Mpumeyanne — lNpu paboTte 6e3 noakmnoyeHHOro npubopa Pexum HemeaneHHow 3anucu
peKoMeHAyeTCs OTKIIOUNTb.

10.8 MpocMoTp 1 coxpaHeHne NapamMeTPOB TEKYLUEro COCTOSIHUSA

Monb3oBaTenb MOXeT perucTpupoBaTb Ha 1K napameTpbl TEKyLLEro coctosiHus (onepaTtuBHbIE
napameTpbl) TPM151-09, noka3aHHble Ha pucyHke 10.7.

10.8.1 MpocmoTp 3HAYEHMI onepaTUBHbLIX NapaMeTpoB

[na npocmoTpa 3HayeHui onepaTuBHbIX MapaMeTpoB crniefdyeT OTKpbiTb nanky OMPOC
ONEPATUBHbLIX MNAPAMETPOB u ycraHoBUTbL ¢bnarM OKOMO Tex napaMeTpoB, KoTopble
nonb3oBaTtenb Xo4yeT onpawwusaTb (CM. pucyHok 10.7). 3agaeTcs nmepuof onpoca napameTpoB B
munnucekyHaax. Nepvoa onpoca no ymonyaxuto coctasnset 1000 mc.

B cnyyae, ecnu BO3HUKHET owwnbKa cuMTbIBaHWA napameTpa, B Tabnuue OyneTt BbiBedeHa ee
npuymHa, Npy 3TOM CTpOKa NapamMeTpa NoMeyaeTcst KPacHbIM LPUATOM.

M3amepsiemble npnbopom 3HaYeHNs BbIBOASTCH HA2 MOHUTOP B Npeobpa3oBaHHOM BuAE:

—  Ana Tepmonpeobpa3oBaTeneii M Tepmonap BbIBOAWTCA TemnepaTtypa, WM3MepeHHas B

rpapycax no Llenscuio;

— AN aKTMBHbIX AATYMKOB 3HAYEHUs MepecyUTbIBAlOTCS B COOTBETCTBUM C €AUHULAMM

OnanasoHa uamepenus (cm. napameTpbl Ain.H n Ain.L)

B npouecce n3amepeHus npubop KOHTponmpyeT paboTOCmoCOOHOCTb AaT4YMKOB WM B Cryyvae
BO3HVKHOBEHUS aBapum BbIBOAUT MPUYUHY HEMCNPABHOCTU B Nofe «3HaveHne».

3HaueHve BbIXOAHON MOLHOCTH Perynstopa BelBOAMTCA B AnanasoHe oT 0 go 1.
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10 Mporpamma «KoHdurypaTtop TPM151»

10.8.1 CoxpaHeHue 3Ha4YeHU onepaTUBHbLIX NapaMeTpoB B chann

[na coxpaHeHns B chaiin cuMTaHHbIX C MpUbopa 3HaYEeHWIn onepaTUBHbLIX NapaMeTpoB crieayeT
ycTaHoBUTL chnar nepen ctpokon Umsa dhaina gns coxpaHeHusi nmpoTokona (CM. pucyHok 10.7).
CoxpaHeHve B hann HayHeTCst HEMeAEHHO.

=Iol x|

L Kondwrypatop TPM151: cpegHui yposens gocTyna : Moguduraymua Ne1
@aiin  Opubop Pesswb nporpammbl  Cepenc  Cnpaska
DEE AN NSt v a0 ®
Onmcanme A | MNapameTp | SHaueHre |A... Ea.. | Ownbeun 0ssena 1 weco... |
) 2h Kowdwrrypauna TPM1ST (Men ve 3aam0)

-] NMapameTpe: nprSopa

=] Onpoc onepathenbix napamweTpos

ViR NapameTpa MNepiog, IHaueHue OB BBO4a-BLIBOAS
2 ﬂ WetA afing ANA COXPAHEHA NPATOKON Novernber09.log

C % AR THEHBIH War 1000
| Iﬁ Coctoamme ofvexta 1000
C Iﬁ Famepurens N1 1000
r Iﬁ Msnepnrens N22 1000
r lﬁ BeocoanoH carnan Nel 1000
- @ Bex0aH0M ChrHan Nez 1000
P8 Texywsn ycraska Nt 1000
O % Texywan ycraska N2 1000

&) Napavetpe KonmswoTepa

For Help, press F1 [ o | Y

PucyHok 10.7 — Pernctpauusa onepaTuBHbiX napameTpoB B KoHcurypatope

[MpoToKon coxpaHseTcsi B TEKCTOBbIA harn c pacwmpeHvem .log, KOTOpbii B AanbHenwem
MOXeT ObITb 3arpyxeH B Niobyto anekTpoHHyto Tabnuuy. Onsa 3arpy3ku davna B Microsoft Excel
MOXHO BOCMOMb30BaTbCA KOMaHAon MeHio CepBUC — JKCNOpT NpoTokona usmepeHun B Excel.

Mo ymonuaHuio nporpamma npegnaraeT umsa darvina Ans COXpaHeHusl, COCTosILLee U3 TeKyLLero
mMecsua v gatel. Mims daiina ykasaHo B none «3HadveHve». dain MOXHO nepemmeHoBatb. [ina aToro
HeobXxoAMMO YCTaHOBWTL Kypcop Ha MeH dhaina, ABaxabl HaXaTb Ha NpaByHo KNaBuLLy MbILW 1 HabpaTb
HoBOe nmst. darin co3gaeTcs B TOW Xe narke, rae yctaHoneHa nporpamma «KoHdpurypatop TPM151».

10.9 Mporpamma «BbicTpbin cTapT TPM151-09»

Mporpamma «BbicTpbint ctapT TPM151-09» npegHasHayeHa Ans ynpoLeHUs NepBon HaCTPOMKK
npu6opa TPM151-09.
He pekomeHgyeTcsi ucnomnb3oBaTb nporpammy «bbicTpbini ctapt TPM151-09» B cneaylolwmx
cnyyasix:
- npu nporpammmpoBaHumn npubopa TPM151-09, koHdUrypaLust KOToporo yxe Gbina go aToro
n3meHeHa. B atom cnyyae cnegyet ucnonb3oBaTb nporpammy «KoHdurypatop TPM151»;
—  npu nporpaMMupoBaHun npubopoB Apyrux Moaudukaumn TPM151-xx. [Ons kaxpoun
moaudukauum TPM151-xx cywecTByeT cBOs nporpamma 6bicTporo crapTa. Jliobyo ns Hux
nonb3oBarefib MOXeT 6ecnnaTHo ckadaTbk ¢ canta komnaHum OBEH www.owen.ru.

[na 3anycka nporpaMmmbl «BbicTpeii ctapt TPM151-09» cnegyeT 3anyctutb danin EasyGoTRM151-
03.exe c Aucka, BXOASLLEro B KOMMNIEKT nocTaBku. [lanee nporpamma npegnaraet psif BOMPOCOB,
OoTBeYas Ha KOTopble, MOMb3oBaTeNb NPOU3BOAUT KOHUTYpUpoBaHue npmubopa.
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11 MporpammmnpoBaHne ¢ NOMOLLLIO KHOMOK Ha NMLIEBOM NaHenm

npubopa

11.1 CooTBeTcTBME CUMBOJIOB Ha UU(PPOBOM UHAUKATOpe OyKBam

JTAaTUHCKOro ancbaBMTa

CooTBeTcTBME Ha4vyepTaHnA CMMBOJIOB Ha LlVICprBOM nHOuKaTope 6yKBaM NTaTUHCKOro aJ'ICbaBI/ITa
npveeaeHo B Tabnuue 11.1.

Tabnuua 11.1 - CooTBeTCTBUE Ha4yepTaHUsi CUMBONIOB Ha LM pPOBOM MHAMKaTOpe GykBam
naTtuHckoro andaBuTa

~ Cr - T ur = g 1
IQbLUfC!-LlHLJIJ:LETI'ICFPQJ-EI&ULTE

-
AbCAdEFGHIJKLMnoPqrStUvwXYZ

11.2 O6wme NPUHLMNbI NPOrpaMMUpPOBaHUA

O6Lwas cxema 3afaHusa NnapameTpoB npuseeHa Ha puc. 11.1.

( PaGoumnii pexum )
B

| naenoe mexo (emGop MNANKW) |

AT | YIeABaTE
" e weemioe 6§ C

h

BuiGop HoMepa dnemeHTa

" (Kawana, WarawuT.4.)
[
= =
[a] 3 NapameTpsi
— O6uwme — NapameTpe: NANKW
[T napamerpem [T_7| Ana3nementaNe1
ana TOB E
1..N “‘ v
MNapameTpwl
ana nementa Ne N
@

PucyHok 11.1 — O6wwas cxema 3agaHus napaMeTpoB

11.2.1 OcHoBHbIe npaBuna npu paéoTte B (MaBHOM MeHI0 1 Npu BbiGope
AnemeHTa

L&]

o~ b —
Bbibop B nioboOM MeHI OCyLLEeCTBNSETCA KHOMKamu B " [Q (TT=) (umknuyeckn B
noByo CTOPOHY = ).
Mpn aTom muraet 10T LM, Ha KOTOPOM M3MeHsieTcs MHpbopmMaLums.
~ [==]- snak KOHLIA CMUCKa Npu LIMKIMMYECKOM NepeMeLLEHUN.
- - obo3HayeHue rpynnbl «O6LWMe napameTpbl» npu Bbibope anemeHTa

(Kanana, Mporpammbl 1 T. A4.).
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- [Mocne Toro, kak nonb3oBaTenb coBepLlaeT Bbl60p, HeobxoanMo HaxaTb KHOMKY E.

- lMepexon Ha npeabiayLLMi ypOBEHb BCErAa OCYLLECTBAETCS KHOMKON [“"E

11.2.2 Bxop B pexum lNMporpammmupoBaHus. FnaBHOe MeHIO

«
Onsa Bxopga B pexum NporpammypoBaHns HEOGXOAMMO HaxaTb KOMOWMHALMIO KHOMOK E+@
Monb3oBaTtens nonageT B [NaBHOe MeHI0 NapameTpoB (PUCYHOK 11.2).
Ha LIN1 oTobpaaloTcs MMeHa nanok, B KOTopble CrpynnupoBaHbl NapameTpbl.

A3 N3 .
KHonkamu Iz nl™ ocyulecTendaeTca Bbl60p HY>XHOW nanku, nocne 4ero HeobxoaMMo HaxaTb

KHOMKY E

( Pabouynit pexum

A

MapameTpsl Mporpamm

L1 ums NATIKW | Texronor

(muraer)

MapameTpbl ABTOHACTPORKM
MWf-perynsTopa

B mogudpukaumm TPM151-01
HE WUCMOJIL3YETCA

BnokvpoBky W NepeknioyeHue
pexumos

MapameTpbl Bxonoe

rMABHOE

MEHIO Ceresbie HacTpoiiku npubopa

Peakums npubopa Ha oTKnioYeHKHe
HanpSXEHNA MUTaHKA

OCHOBHbIE HACTPOMKK
KOHGbMrypaLum

MapameTpsl B3

CnyxebHule napameTpbl

3HaK KOHUA CrMcka

PucyHok 11.2 — FmaBHOe MeHI0 napamMeTpoB

11.2.3 Bbi6op AnemeHTa (Kanana, NMporpammsl, Llarau T. A.)

[MapameTpbl HEKOTOPbIX MaMoK CrpynnupoBaHbl No 3AnemeHTam (KaHanam, Bxopam,
Mporpammawm/Laram n T. 4., Npy 3TOM 4YacTb NapameTpoB siBMsieTCs oOLlen Ans Bcex JnemMeHToB
(cm. pucyHok 11.1).

Ha LML npu BbiGope oToGpakaetcss oGosHaueHue anementa («fH» wnu «LHAR» — Kawan,
«Pral» — Mporpamma v 7. A.), Ha LIN2 - Homep dnemeHTa.

A A
Krornkamu 17 n [V ocyulectBnsieTcsi BbIGOP HYXHOro dnemeHTa, rnocrie 4ero Heob6xoammo

HaxaTb KHomKy =28,
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11 MporpamMmmmupoBaHue ¢ MOMOLLLIO KHOMOK Ha NULIeBOW NaHenu npubopa

11.2.4 Bxop B nanky ¢ napameTtpamu. UHaukauus npv 3agaHum napameTtpa

Mpn Bxoge B nanky Ha m
nHaMkKaTope oTobpaxaeTcs
MHOpMaLMs o nepsoM napameTtpe.  LW2

INokasaHusa LUMDPOBBIX |13
VHAMKaTOPOB npu 3aaHum L4
napameTpoB (Ha npumepe

napametpa SE.EY ana Lara Ne 1
[Mporpammbl TexHonora) npMBeaeHbl
Ha pucyHke 11.3.

PucyHok 11.3 — Noka3aHua undpoBbIX MHAUKATOPOB
npu 3agaHuu napameTpoB

11.2.5 MepemelweHue mexay napaMmeTpamMm B narke

- NepemelyeHne mexay napameTpamu t
A ™M
ocyulecTBnsieTcs  kHonkamu ANy [ Napamerp
£ ~ nanku
(ﬂ) (uMKnMyeckn B oGy CTOPOHY) x
(pucyHok 11.4). Tlpu 3TOM Muraet wumsi o P
napametpa Ha LJA1. @ =
- — 3HaK KOHLa Cnucka npy LMKINYeckom .
nepemMeLLeHUN. .
- — o6o3HaveHWe Bxofa BO BMOXKEHHYIO ENE
—  [Monb3oBaTtens BbibupaeT AnemeHT (Kanan, LWar
M T. A.) v nonagaer B nanky pAns 3Toro

OnemeHTa, HO nepeMeLlaTbCsl Tenepb MOXeT

Mexgy — napameTpamy  BCeEX  ONEMEHTOB
nocnegoBaTenbHO  (UMKMMYeckn B Nobyto
CTOPOHY):

o6wme napameTpbl — napameTpbl Ans AnemeHTa 1 -

PucyHok 11.4 — lNepemelueHue
no napameTpam nanku

— napameTpbl Ana dnemeHTa 2 - ... > obwmMe napameTphbl

11.2.6 3apaHue 3Ha4YeHUs NapameTpa

OcyLIJ,eCTBJ'IF!eTCH Bbl60p napameTpa Ana WU3MeHeHuda, nocne

yero Haxumaetcs kHonka =% (pucyHok 11.5). Mpu 3TOM HauHeT
MuraTb 3HavyeHue napameTpa Ha LIN2.

LN
3HauyeHve 3aaeTcsi KHoMkamu Iz n [g

. 2 v
Ecnu napameTp CMMBONbBHbBIN, TO NMPU HAXaTUN KHOMOK |Z n¥
3Ha4yeHus1 NnapamMeTpa nocrnegoBaTenbHO BbIBOASTCA Ha LIN2.

o A
Ecnu napameTp u4ucnoBow, TO KHOMKa A yBenuyueaet, a
N
KHOMkKa [z YMeHbLUaeT 3Ha4YeHne napameTpa.

A3 N
Ecnn HaxaTb KHOMKY E unm ™1 u ypepxwusath ee, TO
N3MEHEHNE 3HaUYEeHUs YCKOPUTCS.

Mocne Toro, Kak 3Ha4YeHne 3a4aHo, HAXXMMAETCs KHoMka E f,ﬂ,ﬂﬂ
ey

).

BbIxoda 6e3 3anvcy HOBOrO 3HAYEHWUS HAKMMAETCH KHOMKa
CHoBa Ha4yHeT muraTb UMsi NnapameTpa Ha LIN1.
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11.2.7 CaBUr 0ecATUYHOMN TOUYKU

A
[Mpn n3aMeHeHn 3HaveHNs napameTpa KHoMKamu n [ecATn4Haa To4Ka He MeHAeT CBoero
NoJI0XXeHus, YTO orpaHn4YnBaeT MakCMMaribHoe 3Ha4yeHue napameTpa.

Hanpumep, Ha LIN2 oToGpaxaeTcs 3HayeHue «8.974». lNMpu HaxaTum KHOMOK Ig " [g 6ynet
NpouncxoanTb UBMEHEHMWE 3HAYEHUS], HAYUMHAs C MOCIeaHero paspsaa:

«8.974» — «8.975» — «8.976» — ...

MakcumanbHoe 3HaveHne, KOTOpoe MOXHO YCTaHOBUTL Ha LIN2, - «9.999».

[ns BBoAa 6onblLuero Yncna HeobxoanMo CABUHYTb AECATUYHYIO TOYKY.

Onsa caoBura [ecATUYHON TOUKU:

—  nepef Havanom pefakTMpOBaHWA 3HauveHus (T.e. korda Ha UM1 muraet umsi napameTtpa)
creayeT HaxaTb M yaepxuBaTb kHonky [ Uepea HekoTOpoe BpeMsi HauHeTcs
LMKIIMYECKNIA COBUT BNPABO AECATUYHON TOYKM Ha LIN2:

«8.974» —» «89.74» — «897.4» —» «8974» — «8.974» —» ...

- cnegyetr [goxaatbCA  MOMEHTa, Korja [[ecATudHaa TOoYKa YCTaHOBUTCA B HYXHOe

seOA|

nonoXxeHuwe, U OTNyCTUTb KHOMKY . Tenepb nonb3oBaTeslb MOXeT OTpefaKkTupoBaTb
3Ha4YeHune napamMeTpa.

11.2.8 BnoxeHHble nanku

HekoTopble manku MMeloT B CBOEM COCTaBe NapameTpsl nanku
OAHY WM HECKONMbKO  BMOXEHHbIX  Namnok
(Hanpumep, nanka «PerynsTopsl»). @"E [PrT—
BrnoxeHHas nanka o6osHavaeTcs Ha LIN2 T “M:'m:
3HaKoM . Mpn atom HasBaHue nanku (=]
nokasaHo Ha LiN11 (cm. pucyHok 11.6).
YToObl NOnacTb BO  BMIOXKEHHYK nanky

cneayeT HaxaTb KHomKy L4,

Bce onepauuu c napameTpamu BO
BMOXEHHOW narke BbIMOMHSIOTCA Tak e,
KaK 1 B OCHOBHOW Narike.

PucyHok 11.6 — PaboTa
C BIIOXXE€HHOW nankown
11.3 Cxembl 3aaaHMA napaMeTpoB

MoapobHble cxeMbl 3agaHUsi NapamMeTpoB NPUBEAEHbI Ha pucyHkax 11.7 — 11.18.
HepocTalowme cxembl npegcTaBneHsl B Apyrux pasgenax PO.

BHumaHue! OcHoBHble mapameTpbl KOHdUrypauum (B 4acTHOCTU, napameTpbl PerynstopoB u
BbIXOAHBIX 3MEMEHTOB) HACTOATENbHO PEKOMEHAYeTCs 3agaBaTb C  MOMOLLbIO  MpOrpammbl
«KoHdpurypatop TPM151».

11.4 3apaHume napamMeTpPOB NMPOrpamMm TeXHOJIora B pexume
«BblcTpOro» NporpammMmupoBaHus

3apaHune napameTpos [MporpaMm TexHornora u YCTaBoK MOXHO MpOu3BOAUTL Takke B pexviMe
«BbicTporo» nporpammupoBaHusi. Cxema pexuma «BbICTporo» nporpaMMupoBaHusi nNpefcTaBreHa
Ha pucyHke 11.7.
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11 MporpamMmmmupoBaHue ¢ MOMOLLLIO KHOMOK Ha NULIeBOW NaHenu npubopa

[ns Bxofa B pexum «BbICTPOro» nporpamMMmnpoBaHnsi HE06X0ANMO HaxaTb KHOMKM E+[%.

Mpyu Bxoge B pexum «BbICTPOro» MNpPOrpaMMMpPOBaHMSt BO BPEMSI BbIMONIHEHWS MPOrpaMmbl
npubop cpasy NepexoauT K napameTpam Tekywero wara, npu Bxoge B pexum «BbicTporo»
nporpammMupoBaHus s pexuma STOP npuGop nepexoauT k napametpam Lara 1 Mporpammel 1.

L, Napamerpe Wara Ne 1

> ECAE (timE) = "no apemenn” ‘
L F_PS And (And) = “no sHauenmo W spemend” 1
EcnE or (or) ="no axaseqmio MW spemenn™ 1
B pabouwi Al | ¥ (Sn.PS) Ycnoswe npu Nepexofe “No 3HaYeHWI0: I
peXuM Ha 6 cax LE.5P(Lt.5P) = “anavenwe co sxona in.PS I
meHbie SP.PS" 1
w - GE.5P (Gt.SP)= “axaueme co Bxoga in.PS 1
=5|[&] | Gonbwe SP.PS" 1
é = (in.PS) Homep exopa (1 wnm 2), senwuuna, :
] C KOTOPOrO AOMKHA A0CTHHL 3HayeHua SP.PS. 1
=] s ofF (oFF) = Ex0p He Ha3HaweH i
£ mh= i
(SP.PS) "3uavenme” ana nepexopa. 1
uavenms —9999...9999 en.nam. 1
|
LErS] | Ya) i
'3 (t.PS) i Th Wara. 3 1
: 00 4 00MuH...99 4 99 MuH unu 1
g 00 mun 00 ¢...99 mun 99 ¢ 1
ns;rpauemu -3 1
‘cTaBoK T | 1
Ha LWare Ne 1 4_ | SPPr | (sP.Pr) Bxon & nanky "Na ] BOK”| 1
(cm. puc. 32) II : * TapaNeTpet yera : |
e 1
1
1
1
1
1
1
1

@ = NapameTpsi Wara Ne 10
PR N E——
LLPS
EinE
. B pabouwii
. Ha b cex PenmHM

PucyHok 11.7 — Cxema 3afjaHus napaMeTpoB NporpaMmm TexHornora
B pexxume BbicTporo nporpamMupoBaHusi
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11 MporpammupoBaHue C MOMOLLLIO KHOMOK Ha NULieBol naHenu npubopa

SPPr
£--3

(SP.Pr) Bxoa B nanky
"MapameTpwl ycTaBOK"

|
W3 pexuma buicTpoe I
A nporpaMm1poBaHm1e I

Napametpsl YcTaBku
B Kanane Net

4

(LF.LU) CxopocTb
M3MEHEHMA YCTaBKM.
3HayeHus

0.000...9999 en.u3m./MuH

(P.-SP) Tun ycraeku:
url (vAL) = "3Hauexue”
Po (Po) = "MowHocTs"

Puc. 11.8 — Cxema 3apaHus napamMeTpoB YcTaBKu
B pexume BbicTporo nporpammupoBaHus
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11 MporpamMmmmupoBaHue ¢ MOMOLLLIO KHOMOK Ha NULIeBOW NaHenu npubopa

PucyHok 11.9 — CxeMa 3agaHUsi OCHOBHbIX NapameTpoB KOH(Urypauum

61

i - - - - - - - 1
| FRAEHOE 1 Bing B manky
I MEHHD LoaP o DlcHoBsLE NIPEMETDIL Koyt I
—_ —_ —_ —_ —_ —_ — |
HAKATL ¥ ¥ACERMBATE
] - e Mesiee 6 ¢
S —— 1
| - Bubop Homepa Kanana |
|ProG)
! LH |
oo i
| C‘I 3 =< r'y = _}
=] | E=
Bzl
Dfiugme Dchopnbie NApAMETPL KOHEMIY PaLWE
mapamerpw | [&] [ ¢ ann Kawana M 1
HOHGHTyPaLmm =T P 1
ANA BCex . .l
Kasanos r Bron B naney “Buswcniumans |
¥ NapaMeTpw |
- r'H [nJCH] BariMcanTen I
= Komweomen || jou, peic. 42) L _
2l Kanason, =ill=a
aa bauamaaeupi ]| [T— - - - |
L1 napawemn ||~ EL | (rEG) Buoy & nanky I
ofiue || 7 ‘Tapamaipu peryIMpeaaHm” |
NEPAMETRH L - _ _ |
! 1
NapaseTpel I TP | Coutose mrcnecrops ]
PErYARpOISaHAR |[& Yes = "BKROMEHD I
B Kanane | HES m = "BWENHMeHG" J
fob phc. 43) L—qE —————————————
F—=—" "~ T T T
+__‘ F.cnb Mepaxan B rangy MHcnekTopa |
==
NapameTpsl L—L:—"——————————————!
HWHcnexTopa M
E Kanane . .
o phc. 47 ) 3] | [ E2
E—



11 MporpammupoBaHue C MOMOLLLIO KHOMOK Ha NULieBol naHenu npubopa

|
| TNABHOE
|

06wme |[A] i J Napametpsl Bxoga Ne 1
P B xonos v (in-t) Tun garswea
Y agecs 3HaueHWs — CM. pasgen
La~L u panee| | o "Tex. xapakTepucTHKn”.
of F *ém ! MNpu in-t = oFF papyrue
oo (rarwica) napaMeTpsl He MOKBAAIOTCA

(Cj.-C) AsTOmMaTH.
KOPPEKUMA N0 Temne-
patype CBOGOAHBIX
koHuos TN:

of F (0FF)= “Bbikn.”
on (on) ="skn.”

NOABNAKTCA TONLKO AnA
AKTHBHbIX [aT4MKOB

M=

nnn
L

n’u

n
7]

M=

i

o

n
L U

(in.Fd) NoctosnHan epemenn

undposoro dunsTpa.
3navenus 0...1800 ¢

(in.FG) Monoca

undposoro duneTpa.
3xavenna 0...9999 ep.mam.

(itrL) Mepwon onpoca parumea.
3uasenmns 0.3...30 ¢

(in.SH) Coswr
XapaKTEPUCTHKM OaTHMEE.
3uadenns —999...9999 en.uam.

(in.SL) Haknou
XApaAKTEPMCTHKM [ATYHKA.
Jnavenma 0.900...1.100

(Ain.L) Huxnaa rpaswua
[MaNa30Ha U3MEPEeHHs.
3nauenms —999...9999 ep.uam.

(Ain.H) Bepxas rpaduua
[MaNasoHa U3MEPEeHHs.
3Havenna —999...9999 ep.muam.

Napametpb Bxoga Ne 2

PucyHok 11.10 — Cxema 3agaHusA napameTpoB Bxopos
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11 MporpamMmmmupoBaHue ¢ MOMOLLLIO KHOMOK Ha NULIeBOW NaHenu npubopa

1 |
. PELL] Bons i
| -3 BuluucnvTeneit 1
L __] [ ________ 4

i
CALE Tun Bruucnutens
LAL.E T ~EPE: nosTopuTens
cEPE|  Gii s3sewentan cymma
h 59 BuiuMcnenme
KBAAPATHOTO KOPHS
rAE: vacTHoe
toP: makcumym
C&] || (] bokLt: muhumym
ArCF: cpepvee
aApMPMETHYECKDE
rH: BHMUCNIEHME BNAXHOCTH
of F: BHMMCIHTENb OTKNIOYEH

L
. KONWYecTBo 3HaKkoB
o D

nocne 3anaro

@Al =

= |
AL AL KonwyecTao uCnonbayemslx
i 8 BbiumcauTene exoaos

¥
~ O | Becosoit koapduumeHt npu
5L Hld BLIYMCNEHWN BIBEILEHHOMN
it} cymmsl ana Bxopa 1
b,
Al &

- Becosoit K0aPULIMEHT Npw
5 L HE’ BLIYWCNEHMM B3IBELIEHHOM
L8] cymmb s Bropa 2 _
(nosensierca ecin non.l >1)

PucyHok 11.11 — Cxema 3agaHusa napameTpoB Bbluncnurenen
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11 MporpammupoBaHue C MOMOLLLIO KHOMOK Ha NULieBol naHenu npubopa

P e e e e e e e e e e e e e e e e 1
| Ochoembie napameTpe FEL | Bonsnany ‘Mapaverpu |
| xoudmrypaumm EY 1 perynuposarna” |
| pna Kawana Ne ... £--J 1
e L _|
NapameTps perynuposaus
rb (db) 30Ha HEMYBCTEMTENBHOCTH.
e Snavenns 0...9999 enmam.

CEI}CF] (rEG.t) Pexum pafiors Perynatopa)
ELE rEGL(rEGL) = NUQ
FELE| [P (CPr) = pEyx-NOSMUAOHHLI
rEGL (ON/OFF) B [aHHOR KOHGMIypaLmAm

(rC.Pr) Bxop & nanky

“MNapameTpsl Perynatopa”
T- 4P | (0d.P) focryn K orpanwenmsm |
B M |
-
UENOCTHOCTH KOHTYDA
LbA PerynHpOBaHNA:
ofF | 8 paunoi
KOHBUTyPaLmMm
= HE MCNONLIYETCA
ON: BRMOHEHD
oFF: Bukn0yeso
P — I )
Napamerpst ¥
NMA-perynaropa Orpanuienus
4 BBIOSHOR
(Pb) Monoca MOLWHOCTH
NPONOPUROHANEHOCTA. [om. pwc, 11.13)
Jnavesun
0.1...9999 en. uam.

(ti) Murerpansas
NOCTOAHHEA,
Bravenun 0...65535

AndEPEHLIMANEHOR
X WHTENP. NOCTORKHOR,
3navesmn 0..0.3

(i.UPr) Orpanwsenne

=100...100 egmam.

(i.min) Orpanmyenne
MUHIMYMA MHTErpana.
Bnavesua

-100...100 en.mam.

(P.nom) Homusanskas
MOUWHOCTE.
Jnavesua

CANMEED -100...100 en.mam.

PucyHok 11.12 — CxemMa 3aaHUsl OCHOBHbIX NapameTpoB KOHduUrypauum
(npoponxeHue). 3agaHne napameTpoB perynsatopa
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11 MporpamMmmmupoBaHue ¢ MOMOLLLIO KHOMOK Ha NULIeBOW NaHenu npubopa

|
: :)I:ryan':lm:um odP BummmK"omggTHM“m :
I. Ans Kanana Ne ... £ -0 1 napamerpam B3 _:

MapameTpbl BLIXOAHOR
MOLLHOCTH

(P.rES) Maxc. cxopocTs
M3MEHEHWA BLIXOAHON
MOLLHOCTH.

Jnavenma 0...100 %/ mun

30eCk W panee
Homep Perynatopa

(P.UPr) MakcumankHas
BbIXOAHAA MOLLHOCTb.
3navenua -100...100 %

(P.min) MuHuMansHas
BLIXOAHAA MOLHOCTL.
3navenma -100...100 %

Konusecteo
MCMONHUATENbHBIX
MEXAHW3IMOB

— (] Vianka napametpos |
BYVIM !
_________ ——

F 3

Y

NapameTps
Bnoxa
ynpaenexna UM
(cm. puc. 11.14)

PucyHok 11.13 — Cxema 3apgaHUsi OCHOBHbIX NapaMeTpoB KOHduUrypauumm
(npoponxeHue). 3agaHue orpaHU4eHUN BbIXOAHOW MOLHOCTHU
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11 MporpammupoBaHue C MOMOLLLIO KHOMOK Ha NULieBol naHenu npubopa

Bxoj & nanky I
| MEHKO "MapameTpsl BuixogHex anemeqTos” I
|

-

Beuifiop HoMepa BeIX0AHOr0 3NeMenTa I
|
|
|

3
——————— e Y L s e s s e ——— —— — —
]
NapameTpw B3 Ne 1
(Pold) Tun BEXOAHOID anemMenTa
) (WHbOpPMALMOHHEIA NapameTp):
. mﬂ'fl‘e'é dl {dC) = puorpeTHbil
wowep B3 A (An) = ananorosoi
(tHP) Mepwop, cnenoeakua
LINM=-kmnynsCos,
3navenwa 1,81 ¢
(t.L) MeHMMansHan ANUTENBHOCTE
LWNM-mmnynbea,
3navenws 0.05.05 ¢
NapameTpwl B3 N2 2
|
— - - - -]

PucyHok 11.14 — Cxema 3agaHusA napameTpoB BbixoaHbIX aneMeHTOB
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11 MporpamMmmmupoBaHue ¢ MOMOLLLIO KHOMOK Ha NULIeBOW NaHenu npubopa

! |
| Mapametpw Bnoka / Bxop B nanky |
: ynpaenexus UM ff‘j L napameTpos Gnoka |
Lr= ynpasnenna UM

BYHUM Net

Mopor (HuKkHIRA)
npeobpasosaHis
CUTHAnNoB Anm 30Hs UM
3navenun 0...1

THN WCNONHUTENBHOTO
MEXHNIME
B [3HHOA MOOADMKALIMM HE WCNONBIYETCA

3ova
HEYYBCTBMTENLHOCTH NA
330BHXEX B NPOLIEHTAX
3uasenma 0,05...10%

Hanwawe pamimea
NONOXEHHA

YES - MCNOMb3YeTcR

NO - HE MCNONLIYETCH
MuHUMANLHOE BpEMA
OCTAHOBKH 3a/BUXKA
Jnavernn 0:00:16:39 [mun]

MuHMMANLHOE BPEMA
pafoThl 3a0BHKKM
3navenmn 0,1...10 [cex]

Monoe epems
xopa UM
3 0:00...16:39 [Mun]

MNapameTps MM

3a/13107CA
Bpewn ewGope npH OTCYTCTBMM

nodTa
3navenmna 0:00...16:39 [MuH] ﬁgnwo?xxgwn

33/IBUXKM

Wcxonroe
nonoxenwe UM
3uavenus 0...100% —

Homep BixogHoOro
ANEMENTE [NIF CHIHANE
“Bonblue”

Homep eixopHoro
SNEMEHTA ANA CHrHana
“MeHblue”

Manka napameTpos
BBIXOAHOMD
anemexta Nel

MNanka napameTpos
BLIXOAHOMO
anementa N2

PucyHok 11.15 — Cxema 3apgaHus napametpoB BYUM
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- Manka napaMeTpos
L.t I pATOpOE
E=]
¥ Beifiop vomepa MNenepaTopa
= "J—‘T =)
[fiE]
(dUr 1) daza
BKNIOHEHWR, CBK
Anpcs
WoadRp
lonepaTapa

(dUr 2) Daza
RRIKNIOYEHNT, GRE

MNapawaTnn
leHepaTopa
e 2

PucyHok 11.16 — Cxema 3agaHuA ¢a3 reHepaTopoB
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I Iﬁ Manka napameTpos |
! PEH Knioua }

i i
! A&l | HEY ! !
| [&] Bui6op Homepa Knioua |
: F——]— =] (paBoTaTb Tonsko ¢ Ne 1)!

Bxop B nanky

3nece napaMmeTpos
u panee

HOMED |: Knioua

Knioua

i ____] ¢ =
= V&
| A 4 Buibop LUlara |
! SLEP I
| g oo m |
I & i e =)

(n.Gen) Homep
paboTalowero Ha

Ware lenepatopa

Aull (null) - BCErOA BBIKN.

onE (one) - Bceraa Bk,
G1...G14 - lenepaTtop Ne1...14

Homep
Wara

NapameTp n.Gen
Wara 2

PucyHok 11.17 - Cxema 3agaHUsl napamMeTpoB KIo4a
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________________________ -
] |
Oﬁﬂm;: T T T T T T T T T T T T T "Butbop nowepa Wara |
napam I
s scex = o=l !
L POt |
C t.5CL, ]
‘{:" '}'; P"' E\dacurr'!ﬁ _______________________ 1!
naktc BPEMEHH:
oo Hn:.nu[;.l‘ I'I'III1] =
e = n Wara Ne 1
nﬁm&% (St.1Y) Tun wara: e
= Wi H
ECH &L (bL) = "ofbimuil war”
fanee Eam{Dnnnl— War ¢ NepexoaoM”
s na  (no) “KOHEL NPOTPaMME"
| 3 (nU.Pr) Homep nporpamml Ans nNepexopa
Obume 2§
r:lapa»etpu g ;
L porpalt Ex (nU.St) Homep wara ans nepexofa
raPr ga-:l'l} Ea ’
Ji} nmﬁmawue ] LG.PS) Jlorka nepexofa Ha CReayioui war:
Pr NPOTPaMMEL (SP)_ ="no anavenmio"
y £(0)=3anyck ECAE (HmE) = “no epemenn”
L paspelen And (And) = *no aHasenmo W epemenn’
'_'m 1{1)=aamyex or {or) ="no axasesw WK epemenn”
Mporpamme anpeuen AENME] iSn,PS) YCNoBHE NPK NEPEXDAE "MD 3HAYEHHI™:
£.5P [L1.5P) = “3xauexne co exopa in.PS
meHbwe SP.PS"
w Lk 5P (Gt.SP)= “anavenme co exopa in.PS
Es Gonsuwe SP.PS"
92| [CAPG] (in.PS) Howep mxoa (1 wnu 2). Benwwia,
= W3MEDEHHAA HA 3TOM BXDAE, AONXHA A0CTHYL
g 2 13 P Ha Llar,
53’ [EIN}EF] of F (oFF) =mxon ve HasHaveH
(SP.PS) "3nauenue” ana nepexopa.
3uavenns —9999.,.9999 en.mam.
(t.PS) [LnuTensHOCTs Wwara. JHavesun
00 4 00mun...99 4 99 Mun WM
{HJuunDOc .99 mun 99 ¢
NapameTpnl =
Ycrasox 4—-
a Ware Ne 1
{cm. puc. 11.16)
Napamerpe Wara Ne 10

PucyHok 11.15 — Cxema 3agaHusa napameTpoB lporpamm TexHonora v YcTaBOK
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Mapamerpei Lara
PP- (SP.Pr) Bxop 8 (cM. cxeMy 3afaHMs NapameTpos
§ -1q Tiapasserpel m”“g Mporpamm Texxonora)
b
NapameTtpbl YcTagok Ha aaHHOM Lare
{CH} Buﬁop Homepa Kanana
C
NapameTpol YcTaBku
{ B Kanane Ne 1

= B panxoit mogmdmralymn

or. 5P He Wcnonsayerca(or.-SP)
amecs _ | 2PLU Hanwsme KkoppexuMn yCTaBok:
3Havenua

(1] ee
H%a.fep Ycraska 6e3 koppexumMun
Kanana Yeraska + rpaduk 1
Ycraeka + rpadmk 2
{LF.LU) CxopocTs
M3MEHEHUA YCTABKM.
HaveHus

0.000... 9999 ep.mam./MuH

(P.-SP) Tun ycrasku:
ufll (vAL)=“aHavenue”
Pa (Po) ="Mowpocts”

(SP.LU) 3uayexue ycTasku.
3HaveHus
-9999...9999 en.u3m.

NONYCTHMARA FPaHMLA

YCTaBKM.
aHmeHm
-9999...9999 en.u3m.
b r H’J (b.CH.H) Bepxxsa
L RONYCTAMaR rpaHuua
oo yYCTaBKM.
3xaveHun
[(¥14| [(A] -9999...9999 en.uam.

PucyHok 11.16 — Cxema 3agaHusa napameTtpoB lporpamm TexHonora u YctaBok
(npoponxeHue). 3apaHne napameTpoB YcTaBoOK Ha AaHHoM Lllare MNMporpaMmmbl
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11 MporpammupoBaHue C MOMOLLLIO KHOMOK Ha NULieBol naHenu npubopa

FNMABHOE MEHIO
! onlo !
I======2 I T — -
« Haxatb 1 ygaep*uaarb
He MeHee b C

Peakuus npuGopa Ha
cny4aiHoe OTKNIOYEeHWe NUTaHWR

(bEHv) Peakums npubopa

Ha CNY4aiiHOE OTKMIOHEHME NUTAHKA:

rUn (rUn) = B03Bpar B TOT XE PEXUM
P51 (p1.51)= crapr Nporpammsl 1 Wara 1
StoP (StoP) = nepexon e cocrosume CTON
FACL (FAIL) = nepexog B coctosHue ABAPUSA

PucyHok 11.17 — Cxema 3agaHusa peakuuu
Ha cry4yanHoe OTKIloYeHUe HanpsXKeHUs NUuTaHus

[5] « Haxarb W ?epmaam

y

HE MeHee
CnyxebHxble napametpsl npubopa

(mod.v) Moaudurauus npuGopa,
MHDOPMALMOHHBIA Napamerp.

(doG) KonmyecTso cHpocos
no watchdog
MoxHo TONbKO OGHYNUTL.

(220) Konuyecteo
OTKIOYEHWA NATAHWA.
MOXHO TONBKO OBHYNUTD.

(rES) Obuwee konuuecTso
cOpocos.

MOXHO TONEKO OGHYNHTB.
@{ =]
C (r.SrC) MpuynHa nocneaHero

nepecbpoca.
MHDOPMALMOHHBIA napamerp.

PucyHok 11.18 — CxemMa pocTyna K crnyxeb6HbIM napameTpam npubopa
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12 Jdkcnnyataumsa npubopa TPM151- 03

12 3kcnnyaTtauua npubéopa TPM151-09
12.1 Bknro4yeHue npubopa

Mocne BkntoyeHns B ceTb NPMOOP NEPEXOANT B PEXUM, KOTOPLIN onucaH napameTpom Peakuus
nocne BoccTaHOBNeHUA NuTaHus bEHv (cm. n. 3.9).

Mpn nepsom BkNo4eHUN Npubop HaxoauTcs B pexvume CTOIN, Ans BbINONHEHUss aBTOMaTUYECKN
ycTaHosneHa nepsas [porpamma u nepsbin LWar.

12.2 BbI6op TeKyLweil NporpaMMbl U TEKYLLEro Lara Ans BbiNnoJIHeHUs

B TPM151-09 Ha L4 Bcerga otobpaxatoTcs yepe3 TOYKy HoMepa Tekywmx [porpammbl u
Lara. NmeHHo Tekywas MNporpamma, HaunHas ¢ Tekywero Lllara, 6yaeT 3anylieHa Ha BbIMONHEHWe

ek

MpU HAXaTUM KHOMKM [Exen,
Ans Toro, 4to6bl BbIGPaTh HeobGxoauMble Ans BbiNOnHeHWs lMporpammy u Lar, Heo6xogumo
rocrneaoBaTenbHO BbINOMHUTL AENCTBUS, NpeAcTaBneHHble B Tabnvue 12.1.

Tabnuua 12.1 — BeiGop TeKyuwen nporpaMmbl U TEKYLUEro wara

OencTBusa nonb3oBarens Peakuus npubopa

1. Yb6eautbcs, 4TO npubop Haxoautcs B Ln2: SkaP.
cocTtosiHun CTOIT.

L1: SEL. MpuBop nepenaet B pexum Boibopa

2. HaxaTtb KHonk E W, YOepXuBas ee HaxaTow,
ok Mporpammel n Wara.

HaXkaTb KHOMKy [eren),

3. ns noateepxaeHus BbiGopa onepauun Mo
cmeHe Tekywmx [Mporpammbl n LWara HaxaTb

kHorky ™ (ans oTMeHb! — HaxaTb KHOMKY [""E).

4. BbiBpaTh C NOMOLLbIO KHOMOK Ig " [g 06bekT
OISt UBMEHEHUSI:
— HOMep TekylLelt Mporpammbi; Un2: APrL.
— Homep Tekyuero Llara. Lin2: ASEP.

5. Ons noateepxaeHuss Bblibopa obbekta Ana | Ha LIN1 HayHeT murath M3MeHsieMoe 3HaueHue

V3MEHEHIS! HAKATE KHOMKY seon| Homepa [Nporpammbl unu Lara.

6. YcTaHoBUTb Tpebyemoe 3HayeHue Homepa
A v
Mporpammebl (Lara) kHonkamu B n E

7. Ona nogTBep)XaeHUst HOBOro 3HaveHust HaxaTb | LIW1 nepectaHeT murate.

kHonky [ (qns oTMeHbI — HaxaTb KHOMKyY [‘“'E).

8. [Ins BbIxoga mn3 pexuma Beibopa lMporpammbl

v LWara HaxaTb kHomky [

Ons Toro, 4tobbl BbibpaTh HeobxoaMMble Ans BbinonHeHus [Nporpammy u LWar, Heobxoanmo
nocrnefoBaTenbHO BbINOMHUTL AENCTBUSA, NpeAcTaBneHHble B Tabn. 12.1.

Mpumeyvanue — MNpu BeiGope Homepa nporpammbl (nPrl) Nnpubop paspelaet BoIGpaTb TONbKO
nporpammel, 3arnyck KOTopbixX paspelleH (YCTaHOBMeHo 3HadeHue «PaspelueH» B napametpe raPr).

12.3 3anyck u ocTaHOBKa NporpamMmbl TeXHomora

HesaBucumo OT TOro, BbiMonHsieTcss [porpamma MU HeT, NpuGop CuMTLIBAET Tekyluue
N3MEepEHUs C MOAKMIOYEHHbIX AaT4YMKOB U oToBpaxaeT ux Ha LIN1.

B Ttabnuue 12.2 npefcraBneHbl AedCTBUS NONb3oBaTers Npu 3anycke U OCTaHOBKE MporpaMmbl
TEXHOMOra 1 peakuus npuéopa Ha Hux.
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Tabnuua 12.2 — 3anyck U OCTaHOBKA NporpamMmmbl TeXHorora

OencTBus nonb3oBaTtens

Peakuusi npubopa

3anyck nporpaMmbI TexHonora

mycK

1. HaxxaTb kHONKY (&1 1 ynepxkuBaTth ee HaxaTon
B TedeHune 2 - 3 cek.

LIN2: YcTaBka, npn 3TOM CBETUTCS CBETOAMOA
«YCTABKA»

unu:

LIN2: Bpems, npolleAlwee oT Havana TeKyLlero
LWara, npn atom ceetutca ceetognon «BPEMA
LLUATA».

HauunHaeT BbinonHATbCA Tekywas [Nporpamma c
Tekywero Llara (ux Homepa oTobpaxatTcs Ha
LIN4 yepes Touky)

Mepexoa B cocTtosiHue NMAY3A n o6patHo

nycx
1. HaxxaTb KHOMKK [“"E + [;

LIN2: Ycraska (Bpems wara) — rln.P.

2. Ains Bbixoda u3 pexuma MNAY3A cnepyerT elle

- myeK

pas HaxkaTb KHOMKM + [ewen

LN2: rln.P — YcTaBka (Bpems wara).
BuinonHexve MporpamMmbl npogosmkaeTcs

MpuHyauTenbHas octaHoBKa MporpamMmsl

[

1. HaxxaTb KHOMKy &L 1 yaepKuBaTh ee HaxaToun
B TeyeHune 2 - 3 cek. BbinonHeHue lMporpammebl
OCTaHaBMnMBaeTCs.

LIN2: Ycraska (Bpems wara) — Skof.
BbinonHeHune Mporpammbl ocTaHaBnvBaeTCs.
Mpubop nepexoaunt B coctosiHne CTOI.

Ha UW4 otobpaxarTcs yepe3 TOYKy Homepa
Tekywmx [Mporpammbl u Wara, kotopble GyayT

[

3anyLeHbl NPU HaXkaTuM KHOMKW [&real,

MNpumeyanue. Ecnu Mporpamma paGotaeT no GECKOHEYHOMY LMKIY, OCTaHOBUTb ee

[

MOXXHO TOJIbKO NMPUHYOUTESIbHO C MOMOLLbK KHOMKK con),

OkoH4aHue BbinonHeHus Mporpammbl. MepeBoa B coctosiHue CTOM

[Mocne OKOHYaHUS HEUMKNNYECKOW nporpammbl
npubop aBTOMAaTUYECKN NEPEXOANT B COCTOSIHME
KOHEL, MPOIrPAMMBI.

LIN2: Ycraska (Bpems wara)—> End.

1. Ons nepeBoga npubopa B pexum CTOIM

HaxxaTb KHOMKY l&ei 1 yaepxxunBaTb ee HaxaToln B
TeyeHue 2 - 3 cek.

Un2: End — SkaP.
Ha U4 BoccTaHaBnusatoTcs Homep Nporpammbl
1 Homep LUara, koTopble GbIM 3anyLLeHb!.

12.4 PeXnm py4HOro ynpaBneHus YcTaBKomn

YT0bObl py4HOE W3MeHeHWe YcTaBku CTano
OOCTYMHbIM,  HEOOXOAUMO  CHATb  GNOKMPOBKY
pexxvma PyyHoro ynpasneHnus. [ins atoro cnegyet
yCTaHoBUTL ANnsi napameTpa Py4Hoe ynpaBneHue
bL.rU 3HayeHne «paspelLeHo» (CM. Takke cxemy
Ha pucyHke 12.1).

= Q Kordwmrypauna TPM1S1 (M He 3agaHo)
=] Napamerpel npubopa
=& Broknposkn M NepekmOYEHHE pEXHMOB

w" Py4HOE YNPaBneHHe MOWHOCTHHD bl.ru

B tabnuue 12.3 npencTaBneHbl OEWCTBMS MONb30OBAaTeNs B PEXUMME PYYHOro yrpasrieHus

YcTaBKon 1 peakums npubopa Ha HuX.

74




12 Jdkcnnyataumsa npubopa TPM151- 03

Ta6bnuua 12.3 — Py4yHoe ynpaBneHue YcTaBkon

OencTBusa nonb3oBarens

Peakuus npubopa

«
1. HaxaTb KHOMKM E + [‘""E + Ig (nopsimok

HaXkaTusi BaXxkeH) ANs nepexoga B pexum PyyHoro
ynpaBreHns YCcTaBKow.

3HayeHve YctaBkn Ha L2 HayHeT mwurath.
3acseTutca ceetoamoq «PY1»

2. 3apatb Tpebyemoe 3HauyeHWe YCTaBkM C
MOMOLLbI KHOMOK:

& [

E + M| — ymMeHblueHre 3HadYeHNs;
&[4

E + |Z — yBenuYeHne 3HayYeHus.

MN3ameHsieMoe 3HayeHuMe YcTaBkM MuUraeT Ha
um2.

3. [ns Bbixoaa 13 pexumMa Py4Horo ynpaeneHus

&
criegyer eule pas HaxkaTb KHOMKKU + +

3HauveHne YcTaBku nepectaHeT MuraTtb.

3HaveHne YcTaBsku, KOTOpoe
yCTaHaBnMBaeTCaA B pexume PyHHOFO
ynpasneHuda, OO0IMKHO HaxoaunTbCA B

rpaHuuax, 3agaHHblx napametpamu b.Ch.L 1
n b.Ch.H. Ecnu nonb3oBaTenb ycTaHOBUT :
3HauyeHne YCTaBku, nexailiee BHe aTux |
rpaHvy, TO uYepe3 3 ceKyHAbl nocne

OTNyCKaHUA KHOMOK E + [g nnn E + Ig

npubop aBTOMATUYECKN BOCCTAHOBUT TO
3HayeHne YcCTaBku, KOTOpoe 3aAaHo npu
KOHMrypupoBaHum npmbopa.

3agaHHoe BPYUHYIO 3HayeHve
YcraBku He 3aHocuTCA B
3HEproHe3aB1CHMYIO namsTb. Mpwn
NMOBTOPHOM 3anycke Mporpammel
BOCCTaHaBMMBAETCsl UCXOQHOE 3HauveHue,
3afaHHoe npu KOHCbUryprpoBaHum
npubopa.

PaGoumnii pexum

« HAXATh W yg{epmam
He MeHee 6 ¢

BAoOKHPOBKM
W NepexnyeHne
PEXMMOB

(bL.rU) Pysoe
YNPABNEHHE:

0) = pa3pewexo

1) = 3anpeweHo

PucyHok 12.1 — Cxema ycTaHOBKM napameTpa

ONTOKMPOBKU PYYHOro ynpaBrieHUsA

KHOMKaMM Ha NuueBON NaHenu anGopa

12.5 Pexum py4yHOro ynpasneHusi BbIXOAHON MOLHOCTbIO

UTtobbl  py4yHOE  M3MEHeHWe  BbIXOQHOW
MowHocTn  Perynatopa ctano  JOCTYMHbIM,
HeobXooUMO CHATb ONOKMPOBKY pexunma Py4dHoro
ynpasneHus. ina atoro cnefyeTt ycTaHOBUTL ANs
napameTtpa Py4yHoe ynpaBneHue bL.rU 3HaueHue
«paspeLleHo» (CM. TaKkke CXeMy Ha pucyHke 12.1).

BHumaHue!
ynpaBneHnst BbIXOOHOW MOLLHOCTbHO.

= Q Kondwrypauma TPM1S1 (MmA e 3aaam0)
=] Napamerpel npubopa
= l?.l BROKHPOBKH H NEPEKNIOYEHHE PEXHMOB

‘5" Py4HOE YNPaBneHHe MOWHOCTHHD bl.ru

PerynﬂTop aBTOMAaTU4ECKM OTKNK4YaeTca npu nepexone B PeEXUM PyHHOI'O

B Tabnuue 12.4 npenactaBneHbl OeWCTBUSI MONb3OBaTeNlsl B PEXWMME PYYHOro yrpaBneHus

BbIXOAHON MOLLHOCTbIO U peakums npm6opa Ha HUX.
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Tabnuua 12.4 — Py4yHoe ynpaBrieHue BbIXOAHOW MOLHOCTbIO

OeicTtBusa nonb3oBartensi Peakums npubopa

« v HayeHne MowHocT Ha LIN3 HayHeT mwurate.
1. HaxaTb KHOMKu E + [“‘E + [g (nopsigok gaiBZTVI'?CH S;Tgcmo iPL)lllf auHe a
HaXkaTusi BaXxkeH) ANs nepexoga B pexum PyyHoro Anon )

ynpasneHua BbIXOAHOW MOLLHOCTbHO.

2. Bapatb Tpebyemoe 3HaueHMe MoLWHOCTU C | MameHsiemoe 3HayeHne MolHocTn (B %)
MOMOLLIbIO KHOMOK: muraeT Ha LIN3.

& [

E + M| — ymMeHblueHre 3HadYeHNs;
&[4

E + |Z — yBenuYeHne 3HayYeHus.

MuraTb.

3. Ons Bbixoga u3 pexuma PyyHoro ynpasrneHusi | 3HadeHne wmowHoctu Ha LWN3 nepectanet
&« e,
cnepgyerT elle pa3 HaxaTb KHOMKK +

12.6 ABTomaTuyeckasi Hactpouka NAO-perynstTopoB

3apayen asToHacTponku [W[-perynatopa sBRsieTCs onpedeneHve 3a KOpoTKoe Bpems
npubnManTenbHbBIX NapaMeTpoB HacTponku Perynatopa, KoTopble MCMOMb3yHOTCA B NocneayloLliem
npoLecce perynupoBaHusi.

OcobeHHocTblo AHP siBnsieTcs To, YTO B XO4e €e BbINOMHEHUS BO3MOXHO perynupyoliee
BO3JeNcTBME Ha O6BbEKT B GONbLIOM AuanasoHe M C GOMbLUON CKOPOCTbI0 U3MEHEHUS. OTO MOXET
NMPUBECTU K BbIXOAY M3 CTPOsi OObEKTa PErynupoBaHusi, HanpuMmep, BCREACTBUE MMAPaBMUYECKUX
yAapoB Uy HedoNyCTUMbIX TeMMepaTypHbIX HanpPsKEHWHA.

12.6.1 O6wme npaBuna npoBeaeHUsa aBToHacTponkn NMUA-perynaTopa

12.6.1.1 lNpouecc aBTOHACTPOMKN MPOXOAUT HEMOCPeACTBEHHO Ha OGbekTe, Mo3ToMy Ans ee
OCYLLECTBNEHNSA HEOOXOAMMO WUMETb CKOH(UIypUpOBaHHbIA NPUOOP C MOAKMYEHHBIMU K HeMmy
AaTynkaMm 1 UCMOSTHUTESNbHLIMU MEXaHU3MaMu.

12.6.1.2 Ycnosusi, B KOTOpbIX MPOBOAWTCA aBTOHACTPOMKa, AOMKHbI OblTb MakcUManbHO
npubnAmKeHbl K peanbHbIM YCIOBUAM SKCnyaTaumum obbekTa.

12.6.1.3 B cny4ae ecnu TexHWYeckue yCrnoBWs SKcnmnyatauum obbekta He A[onyckaloT
N3MEHEHUS1 pPerynupyoLLero BO3AenNCTeMs B LUMPOKOM AManas3oHe N CO 3HaYUTENMbHbIMU CKOPOCTSAMM
M3MEHEHMS1, TO aBTOHACTPOWKY crieayeT BbINOMHUTL B Py4HOM pexume (cMm. MNpunoxenue XK.2).

12.6.2. Mopspok npoBeneHus NpenBaputensHon HaCTpOVIKM Perynmopa

KoHngurypuposaHue npubopa As1s npoBeseHns L APAMETPH NPMEOPA

MpenBapuTensHOV HACTPOUKN i 7 Perynatop Ne ...
Perynstopa (IMHP) {7 AstonacTpoiixa
1.  CkoHurypupyiiTe  npubop B  COOTBETCTBUM C £ Mapasorpu HacTpod

‘ " YoTaexa aaToHacTROKM YO
noaknw4vyaemMmblMn K HemMy OdaTyukamMu U UCMONHUTENbHbIMU H " MakCMMANEHD BOMCTHMDS

MexaHVU3Mamu. CTROHEHMS DETyTHY enai

2. YcrtaHosuTe B KoHdurypaTtope (Mnv ¢ NUUEBON naHenm i B YdoP
npubopa, cM. pUCYHOK 12.2 3Ha4yeHus1 napamMeTpoB aBTOHACTPOMKM
YO v YdoP ans BbibpaHHoro KaHana perynuposaHnus.

B npouecce aBTOHaCTpOWMKM perynupyemas BenuymHa Oyaet konebaTbca okono Ycrtasku YO ¢
amnnutygon YdoP. Cnuwkom 6onbwoe 3HavyeHve YdoOP moxeT npuBecTM K HegonycTUMoMmy
BO3JENCTBMIO Ha Yynpaensembln 0O6bekT. HanmpoTws, npu cnuwkoM manom 3HadeHun YdoP
BO3eNCTBUE Ha 0OBEKT OyAeT HeJoCTaTOuHbIM, U ero napameTpbl 6yayT onpeaeneHsl HeTouYHO. Mpu
perynvpoBaHumn TeMnepaTypbl onTuMmarnsHoe 3HadeHne YdoP HaxoguTtcsa B guanasoHe 5...30 °C.
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PaGounit pexum

Pl L
Aana Kanana Ne 1

40
apech 98|  (Y0) Havanekas mowpocTs ana MHP, %
3navenua -9999.,.9999 en.uam.

(YdoP) MakcumansHo gomycTuMoe
OTKNOHEHHE PETYNMDYEMOA BENHYMHBI.
3navenns 0...9999 enuam.

(r.EL}) Tun MCNONHUTENBHOO
MEXAHWIME

(t. vAL) Bpems nonxoro xopa
3-X NONLMOHHOND MEXaHWIMa

(P. TOL) fonycTumoe OTKNOHEHWE
MOLHOCTH, %

o) -
cM. P3 wa Gasoewi npudop TPMI151
(TOMLKD AR ONBITHBLX NOBI0BATENEH)

PucyHok 12.2 — Cxema 3apaHusi napameTpoB ABTOHAaCTPOWKM
C NOMOLWbIO KHOMOK Ha NULeBOW naHenu npubopa

Onepauuu, BbINOMHAEMble Ha 06beKTe:
BHuumanue! [pu 3anycke npensapuTeribHON HACTPORMKM MPUBOP [OMKEH HaxoAuThCs B
coctosiHum CTOIM (Ha LIN2 otoBpakaeTcs crioBo «SkaP>).

1)

2)

3)

4)

OcyuecTBnseTca BxoAd B pexum ABTOHACTPOMKW, ANS 9TOTO OAHOBPEMEHHO HaXKMMAaKoTCs
v
KHOMKMN [g + [“"E %nop;mox HaxaTusi BaxeH). Ha LI1 oTto6pasutca crnoso «Anr». Crieayet

HaxaTb kHonky L= nnst nogTeepxaeHus.

A YA
Mo wHamkaumm Ha LWL kHonkamm IZ " [g BblbupaeTcss KaHan, B KOTOPOM HaxoguTcs

HacTpameaeMblit PerynsTop. CrieflyeT HaxaTb kHonky L2 nns noaTeepxaeHus.
HabntoganTte 3a npoLeccom N3MEHEHNs perynmpyemon BenuyuHbl no LIN1 n BeixogHoro
curHana perynatopa no L2.

Mpubop pomkeH paboTaTb B pexume ABYXMNO3ULMOHHOIO pPerynmpoBaHus, Koraa BbIXOOQHON
CUrHan perynsatopa nepeknoyaeTca mexay MakcumanbHeiM Pmax = 100 % un
MUHUManbHBIM Pmin = 0 % ypoBHSMU.

Mocre 3aBeplUeHUs HACTPOWKM, Ha YTO yKaxeT Mmurawowee «donf» Ha LW2, cneayet

HaXkaTb KHOMKY [‘“E Mpubop Bo3BpaTUTCH 13 pexxnma ABTOHACTpoNku B coctosiHne CTOI.
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12.6.3 UHgukaumsa napameTpoB aBTOHACTPOWKN

Bo Bpemsi npoBeneHWsi aBTOHACTPOMKM Ha
U1 »n UM2 no ymonuyaHuio oToGpaxarTcs
TEKyLLUME 3HAYEHUs1 PErynMpyemMon BernuuYuHbl U
BbIxoOHOro curHana Perynatopa. Haxatvem

KHOMKMN Ig MOXHO OTObpasuTb Ha LWLl n L2
TeKylmMe 3HaveHus [Opyrux napameTpoB (CM.
pucyHok 12.3).

12.6.4 OctaHOBKa aBTOHACTPOWKMU

B Tabnuue 12.5 npencrtaBneHbl OeicTBUS
nosib3oBaTens Npu OCTaHOBKE aBTOHACTPOWKA U
peakuus npubopa Ha HUX.

Tabnuua 12.5 — OcTaHOBKa aBTOHAaCTPOMKKU

v

Ha UN1 —3Ha4eHwe perynMpyeson BENHYHHS!,
Ha UM2 —3naserwe ssxonqoro cursana Perynatopa [%)]

&

Ha UM1 —nonoca nponopusoHansHocTH perynatopa Pb [en,/%];
Ha LIM2 —NOCTOAHHER WHTEFDHDOBAHWA: T [C]

&

Ha U1 —mogyne sexropa KX
PEIOHAHCHOR YACTOTH AR
Ha M2 —dasa sextopa K9X GS [rpan]

eS|

B
HACTPOEK PerynATOpa rs;

Ha M1 Mogyns eextopa KX
N0 NN pacyeTism nepuogam ds;
Ha UWZ — konw4eCTBO paCcHETHLX NEPHOR0B NN

PucyHok 12.3 — CxeMa nepekntoyeHus
MHAMKaAUUKN B pexxume ABTOHACTPOMKHU

[dencTBusa nonb3oBartens

Peakuus npnbopa

1. HaxaTb KHOMKY [""E. UL HALE.
Mpubop 3anpawmBaeT NoaTBEPXKAEHNE BbIX0AA.
2. ins nogTBEpXAeHMs Bbixoaa cnepyet HaxaTb | [Mpubop  nepexogut B Pabounin  pexum

BEOR

KHOMKY (ans  oTMeHbl cremyeT HaxaTb

KHorky ().

vHOMKaumMuM (Npy OTMeHe — BoO3BpallaeTcss B
pexunm ABTOHACTPOMKM).

12.6.5 Bo3MoXxHble Nnpobnembl Npu NpoBeAeHUN aBTOHACTPOWKN

B Tabnuue 12.6 npeactaBneHbl BO3MOXHbIE
cnocobbl X yCTpaHeHus.
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Ta6nuua 12.6 — Bo3aMoXxHble Npo6neMbl Npy NpoBeAeHUM aBTOHACTPOMNKMU

Mpo6- Moka3aHua LU
Bo3MOXHble NPUYUHBI Cnocobbl ycTpaHeHus
nema n2 Ln1
StoP GPPY | Monbitka  3anyctute  OcHoBHyto | 3anyctutb [Nporpammy n Lar,
¢ (StoP) (SP.Pw) | HacTporiky Ha Lllare, Ha KOTOpPOM | Ha KOTOPOM 3afaH Tun ycTtaBku
g5 muraet 3afaH Tun ycTaBKU <KMOLLHOCTbY. «3HaYeHne», U nameHnTb Tun
S5 yCTaBKM Ha Tekywem Llare.
g SPAL 3HaveHne  YctaBkm  ewe  He | [doxgartbcs cTabunusauum
Y (SP.A)) | cTrabunusupoanocs. 3HauveHust Yctasku (cm. LiA2) un
3 s 3Ha4veHus perynupyemMoi
g2 o BenuumnHel (cm. LN1). Mocne
< 3TOro NPOACIKUTL
aBTOHACTPOWKY.
FACL nlcn | OObeKkT ynpaBneHWs CyLeCTBEHHO | YMeHbLUUTb amnnutyay
(FAIL) (n.Lin) HenvHeeH  (HarpeB  MPOUCXOAUT | BO3AEWCTBUS (napameTp
3HauuTenbHO ObicTpee oxnaxaeHus; | YdoP) unm N3MEHUTb
MM BbixoguT Ha 100 % MOLLHOCTH). 3HaveHue YCcTaBKu.
dSFo Yucno nepuonos npeBbICUNO | YBenu4uTb aMnnuTyay
8 (dSKo) | monycTumoe 3HauveHvie; amnnuTydbl | BO3AENCTBUIA (napameTp
g KonebaHum 3TUX nepuogos | YdoP) unm aonyck
s 3HaUNTENbHO OTNMYaKTCA APYr OT | cpedHeKBagpaTU4YHOro
g_ apyra (BO3MOXHO nNpu CUMbHbIX | OTKMOHeHus (napameTp dSKo)
2o nomexax).
oz [Meprog Bo3myLlawoWwmx KonebaHum | YBenuuntb NHTErpanbHyo
] g CMULLKOM Mar. NOCTOsiHHYKO (NnapameTp ti).
3 Fy Ph BbluMcneHHoe  3HaueHWe Monochbl | YBEnu4uuTb amnnuTygy
e z (Pb) MPONOPLMOHaNbHOCTN HeoNyCTUMO | BO3AEWCTBUIA (napameTp
S " BbIXOAUT 3a npegens! | YdoP) n NOBTOPUTL
b [0,001...9999] aBTOHACTPOWIKY.
B tc BbluvcrieHHOe 3HayeHre NocTosiHHOM | ECnu oHa 3aKoHYMTCA C Tem xe
< (ti) WHTErpMpoBaHusa HedonycTMMo W | pesynbTtatoM,  UCMonb3oBaTb
BbIXoguT 3a npegensl [0...65535] OByxno3uumnoHHbin - (ON/OFF)
PrLld | BbluucneHHoe sHayeHne perynsaTop
(P.CLd) | koadhdpmumeHTa XOnoaunnbHMKa

HeJonmycTUMO M BbIXOAUT  3a
npegensi [0,01...10,00]

12.7 ABapuiHble cUTyaLun U UX BO3MOXHbI€ MPUYUHbI

TPM151-09 pasnnyaet aBa Buga ABAPUWN: Kputnyeckyto n Hekputunyeckyto.
Kputuueckasa aBapusi B CBOK oyepenb MOXeT ObiTb C curHanusaumen n 6es Hee.

12.7.1 Kputnuyeckas ABAPUA

KpuTtnyeckas ABAPWA noppasymeBaeT HEBO3MOXHOCTb AanbHenwer paboTel [Nporpammbi.
Mpumep - 06pbIB TEpMOAATYMKA B KaHane perynnpoBaHusi TemnepaTypbi.

O Kputuyeckont ABAPUU curHanusmpyioT:
coobleHne «FACL» Ha LIN2;
HenpepbiBHOe cBeYeHune ceeTtoanogda «ABAPUA».
Mocne yctpaHeHns npuymHel ABAPUW Bo3amoxHO BO306HOBNEHWe paboTbl (MepeknioyeHne B

mycK
cocTosiHue, npefliectsoBaBllee HactynneHuio ABAPUW). [na atoro cnegyet HaxaTb KHOMKY [;
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Ecnn npuunHa ABAPUWN He Bbina KOppekTHO ycTpaHeHa, TO npubop aBTOMaTWYecKM BepHeTCs B
coctosiHue ABAPUA.
[Onsa Toro 4To6blI NPUHYAMTENBHO NepeBecTy Npubop 13 coctosiHua ABAPUA B coctosiHne CTOIN

(STOP), crieayeT HaxaTb KHorky [,
Cxema ynpasneHusi npubopom B coctosiHum Kputndeckonn ABAPUW nokasaHa Ha pucyHke 5.3.

12.7.2 Hekputnyeckas ABAPUA

Mpu Hekputnyeckoinr ABAPWU [Mporpamma npoposmkaeT BbiMonHaTbes. [puGop Bblgaet
npeaynpexaeHue, n 'y onepaTtopa ecTb BO3MOXHOCTb ONepaTUBHO YCTPaHUTb HEUCTNPABHOCTL [0 TOro
MOMeHTa, koraa ABAPUA cTtaHeT KpuTuieckon.

O HekpuTtnyeckonn ABAPUW curHanuampytoT:

—  coobuieHune «AE», neproandeckm (C neproaom ~2 c) BoicBeumMBailLeecs Ha LIN4;

—  mwuraHue ceetoanopa «ABAPUA».

CGPOC nHOnKaumm o HerI/ITI/NeCKOIZ aBapumn ocyLlecTendaeTca KHOMKOW [ME.

12.7.3 BbisicHeHue npnyinHbl ABAPUA

Ons Toro, 4to6bl BbIICHUTL MNpuunHy nobonn ABAPUW (Kputudeckon mnu Hekputudeckon),

cnepyeT HaxaTb M yaepXuBaTb KHOMKY s . Ha U2 oTtobpasutcsa Kog ABAPUN.
Mepeyerb Kogos ABAPUW nprBeneH B Tabnuue 12.7.

Tabnuua 12.7 — Bo3mMoXHble NPUYNHBbI aBapuin

Kop MpuunHa ABAPUU
203 Ownbka n3amepeHus Npu BblYMCNEHNM YCIOBUSA Nepexoaa Ha cnegytowmi LWar
204, 130 Ownbka KoHMrypaumm, He 3agaH Unu HenpaBuIbHO 3a4aH UCTOYHWK CUrHana ans
NpOBEpKM yCroBusA nepexoaa Ha cneaytowmi War
20 Ownbka KoHUrypaumm: «nycToro Lwara» He JOMKHO ObiTb
100 Ownbka n3amepeHus
220 ABapusi nocne oTKMoYeHNUs nuTaHus (cMm. napameTp bEHvV)
ABAPUU
80 OwmnboyHoe namepexme B coctosHum PABOTA
192 He nogkntoyeHo BeixogHoe ycTponcTeo
208 He nogkntoyeH PerynaTtop
Hekputnuyeckue ABAPUN
8 Owwnbka npu paboTe B pexunme Py4yHOro ynpasneHus
176 OwmnboyHoe namepeHue B cocegHem KaHane

12.8 UHdopmMaLMOHHbIe COOBLLEHMA Ha LMPPOBBLIX MHAUKaTOpax

B npouecce paboTbl Npubop MOXET BbIBOAUTL Ha LIMPPOBbIE UHAMKATOPbI MHPOPMALIMOHHbIE
CoO0BLLEeHMS, CMMCOK KOTOPbIX NpeAcTaBrneH B Tabnvue 12.8.

Ta6bnuua 12.8 — Cnucok nHPOpMaLMOHHbIX COOOLLEHU Ha LU poBbLIX MHAUKaTOpaXx

LN, Ha koTopom
Coo6LweHune oTo6paxaeTtcs OnucaHue coobueHuna
coobleHne
End L2 BbinonHeHuve MNporpammbl 3aKOHYEHO
StoP Lin2 Mpubop Haxogutcs B coctosiHum CTOI
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12 Jdkcnnyataumsa npubopa TPM151- 03

OkoHuYaHue Tabnuubl 12.8

LW, Ha koTopom
CoobLeHune oToGpaxaeTtcs OnucaHue coobLueHus
coobueHune
rlnP Lin2 Mpubop Haxogutcst B coctosiHum MAY3A
FRCL Lin2 Mpubop Haxoautcs B coctosiHum ABAPUA
AL Ln4 Mpubop HaxoguTcst B COCTOSTHUM HekpuTuyeckon asapum
(Hagnucb nosiBNsAeTCs Kaxable 2 ¢)
P-5P L2 3apaHa YcTaBka Tuna «MOLHOCTb>
oFF L1 [aTtymk He NoaKMNYeH
doFF L1 [aTtynk He NoaKMYeH
I L1 amepeHHOe 3HaYeHne CrULLKOM Marno
HHHH. L1 amepeHHoe 3HaYeHne CrULLKOM BESUKO
-—-- . L1 O6pbIB gaTynka
oonog L1 KopoTkoe 3ambikaHve gatyvka
no.LR L1 KaHan perynupoBaHusi OTKIIOYeH
GEL L1 BbiGop Homepa Mporpammebl 1 LWara
00 « Ln3 BbixogHas mowHocTb 100 %
(Touka muraer) (oToBpaxkeHne Ha OBYXCUMBOSIbHOM UHAMKATOPE)

12.9 NMpuHyauTenbHasa nepesarpys3ka npubopa

Ecnn obHapyxuBaecs, yto npubop TPM151-09 Hayan B Kakux-nnbo pexvmax pabotaTb
HEKOPPEKTHO (3TO MOXEeT CryyuTbCsl, Hanpumep, Mpu CUMbHbIX MNOMexXax Wnu nocne
nepeKkoHUrypmMpoBaHus), cnegyeT oCyLLEeCTBUTb ero nepesarpysky.

nvex
[Ons nepesarpy3ku npubopa Heo6xoaMMO OAHOBPEMEHHO HaxaTb KHOMKM [""E +ezen] + E

MNpumeyaHne — OO6GblYHOE OTKMOYEHWEe Mpubopa OT nuTaloWen ceTu He npuBedeT K
nepesarpyske, Tak kak MHOpMauusi 0 COCTOAHUM Npubopa coxpaHsieTcs B ero namsit B TeyeHue
NPUMEPHO 2-X YaCoB.

M¥CK

Ecnu npubop «3aBuC», He NepesarpyxaeTcs OT HaxaTus KHOMOK [""E + [emen] + E TO HeobxoaMmo
BbIKMIOYNTE MUTaHWe npubopa Ha 3 4yaca, W, Mocre BKMHOYEHUS NUTaHWUs, NpUGOp BOCCTaHOBUT
paboToCnocobHOCTD.
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13 TO, 14 MapkupoBka, 15 TpaHcnopTupoBKa

13 TexHuueckoe obcnyxusaHue

13.1 O6cnyxuBaHue TPM151 npu akcnnyaTauumu 3aknioyaeTcsl B €r0 TEXHUYECKOM OCMOTpeE.
Mpu BbINONHEHUN paboT HeobxogMmo cobniogante Mepbl 6He3onacHocTn (masa  «Mepbl
6e3onacHoOCTU»).

13.2 TexHuyeckuiA OcMOTp npubopa MNpoBOAMTCA OBCMYXVBaKOLWMM NEPCOHANIoM He pexe
OfHOro pa3a B 6 MecsLEeB 1 BKINOYaeT B cebs BbINONHEHME CrieayoLmnx onepauui:

—  04MCTKY Kopnyca npubopa, a Takke ero KneMMHbIX KONOAOK OT MbIfW, rPAi3n U NOCTOPOHHUX

npeameTos;

—  MpOBEpKy kayecTBa kpenneHus npubopa;

—  MNpOBEpKy KayecTBa NOAKIMIOYEHUS BHELLHNX CBS3EN.

OGHapyXeHHble NP1 0CMOTPe HeJoCTaTKN criefyeT HEMeANeHHO YCTPaHNTb.

14 MapkupoBKa 1 ynakoBKa

[Mpw n3rotoBneHnn Ha NPUGOpP HaHOCATCS:

—  HauMMeHoBaHue npubopa u BapuaHT ero Mogudukauum;

—  n3obpaxeHue 3HaKa COOTBETCTBUSA TpeboBaHuAM HOPMaTUBHO-TEXHNYECKON

[OKyMeHTauum;

—  TOBapHbIV 3HaK NPeAnpPUSTUS-U3roTOBUTENS;

—  YHUKanbHbIA WITPUX-KOA (3aBOACKOWN HOMED);

— oA U3roTOBMNEHMUS;

—  Knacc ToYHoCTU npubopa;

—  n3obpaxeHue 3Haka yTBepXaeHus Tuna;

—  [OMYCTUMbIV AManasoH HanpsXkeHWsa NUTaHna u noTpebnsemasi MOLHOCTb.

YnakoBka npu6opa nponsBoanTca B NOTPEOUTENbCKYIO Tapy, BbINOMHEHHYIO U3 rOPUPOBaHHOIO
KapToHa.

15 MpaBuna TpaHCNOPTUPOBAaHUA U XpaHEeHUs!

Mpunbop JomkeH TpaHCMOPTMPOBaTLCS B yakoBKe NMpu TemnepaType oT MuHyc 25 go +55 °C n
OTHOCUTENBHON BNaXHOCTU Bo3ayxa He bonee 95 % (npu +35 °C).

TpaHcnopTupoBaHue AonyckaeTcs BCcemMy BUAaMU 3aKpbITOro TpaHcnopTa.

TpaHcnopTMpoBaHMe  Ha  camoneTax  [OIDKHO — NpouM3BOAUTLCH B OTanfvMBaeMbIX
repMeT13MpoBaHHbIX OTCEKaXx.

YcnoBua xpaHeHuss TPM151 B TpaHCMOpPTHOW Tape Ha cknage notpebutens OOMmKHbI
cooTBeTcTBOBaTL ycnosusiM 1 no FOCT 15150-69.

Bo3gyx nomelleHusi He 4OMKEH coaepXaTb arpeCCUBHbBIX NAPOB U ra3os..
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16 KomnnekTHocTb, 17 MapaHTUiHbIe o6si3aTenbLCcTBa

16 KomnnekTHOCTb

Mpu6op TPM151-09

KoMnneKkT MOHTaXHbIX 3NeMeHToB
PykoBoacTBO Mo akcnnyaTaumm
MacnopTt

[apaHTUHbBIN TanoH

[Mporpamma koHdUrypmpoBaHus Ha
KOMMaKT-ANCKe

MeTtoawvka nosepku

1 wT.
1 Kk-T.
1 9k3.
1 3Ka3.
1 oka.

1 wr.
no TpebGoBaHMIo 3akasynka

MpumeyaHue — N3rotoButens octaensieT 3a cobor NpaBo BHECEHUS ONOMHEHWI B
KOMMMEKTHOCTb M3aenusi. MNonHas KOMNMeKTHOCTb yka3biBaeTcs B nacnopte npubopa.

17 FapaHTUIHBbIE 06A3aTeNbCTBA

17.1 WsroToBuTENb rapaHTMpyeT cooTBeTcTBME npubopa TY npu cobniogeHnn ycrnosuii

aKcnnyaTauum, TPaHCMOPTUPOBAHUS, XPaHEHUS U MOHTaxa.
17.2 MapaHTUHbBIA CPOK AKChnyaTaumm - 24 mecsiua co AHA NPoaaxy.

17.3 B cnydyae Bblxoaa npubopa M3 CTposi B TEYEHWE rapaHTUIHOTO cpoka Mpu cobnioaeHunm
nonb3oBaTesieM YCIOBUIA AKCNyaTaumu, TPAHCNOPTUPOBAHUS, XPaHEHUS N MOHTaxa npeanpusiTue-
N3roToBUTENb 06513yeTCs OCYLLECTBUTL €ro 6ecnnaTHbIii PEMOHT UMW 3aMeHy.

17.4 B cny4yae Heob6XO0OMMOCTM FapaHTUAHOTO W MOCTrapaHTUMHOTO PEeMOHTa NPOAYKLMM
nonb3oBaTeSlb MOXeT 06paTUTLCS B MHOGON U3 perroHarbHbIX CEPBUCHBIX LEHTPOB, agpeca KOTopbIX

npvBeAeHbl Ha canTe KOMNaHUU: WWW.0WenN.ru 1 B rapaHTUMHOM TaroHe.

BHumaHue!

1 apaHTUiiHbLIN TanoH He AencTBuTeneH 6e3 AaTthl NPOAaXu 1 WTaMna npoaasLa.

2 erl’le)KHble ANneMeHTbl BKnaabiBaTb B KOpOGKy HE HY>XHO.
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MpunoxeHue A. FaGapuUTHble YepTexu

MpunoxeHune A. FabapuTHbIe YepTexu
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PucyHok A.2 — Npu6op wmutoBoro kpenneHus L1

84



MpunoxeHne b. CxemMbl NoaKnO4YeHUs

MpunoxeHune b. CxemMbl NOAKNIOYEHNA

TPM151
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PucyHok B.3 - Cxembl noakno4YeHus pasnuyHbix Mmoaudukaumin BoixogHoro anemeHTa 2
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MpunoxeHue B. MNepeyeHb NporpaMmMupyeMbiX napameTpoBs

MpunoxeHue B. MNepeyeHb NporpammMupyemMbiX NapameTpoB
Ta6nuua B.1 — Cnucok nporpaMMupyembIX napameTpoB

[JonycTMMble 3Ha4YeHus

Anma Hasgakue Hca"LTMB'Z 3HauveHus (B Konduryparope)
OBLUUE NMAPAMETPbI
dEv Ha3ssaHwe npu6opa YcTaHaBnvMBaeT U3roToBuTeNb
VEr Bepcusa NO YcTaHaBnvMBaeT U3rotoBuTENb
NAPAMETPbI MPOrPAMM
O6wme napameTpbl NporpamMmm
t.SCL Macwtab BpemeHu HnAcn Yacbl-MUHYTbI
ASEC MuHYTbI-CeKyHAbI
Mporpamma Ne...
mPr PaspelueHune 3anycka nporpammbl I Paspewntb
! 3anpeTuTb
Mporpamma Ne...\ LLar Ne...
St.tY Tun wara bl OOGbIYHBIN War
Lann Lar c nepexogom
no KoHeu nporpammel
LG.PS Jlornka nepexopa Ha cnegyowni GP Mo 3HayeHuo
war LoRE Mo BpemeHun
Rnd Mo 3HaveHuto N Bpemern
or Mo 3HayeHuo NIV BpemeHn
Sn.PS YcnoBuve npu nepexoge «no LESP BenuuumHa in.PS < 3Ha4yeHus
3HaYeHNI» LESP Benuuuna in.PS > 3HaveHns
in.PS Homep Bxoaa, BenM4MHa € KOTOPOro ofFF Bxop He HasHayeH
[OMKHa OOCTUYb «3HavyeHna» SP.PS ! Bxop Nel
2 Bxop Ne2
SP.PS «3HayeHve» Onsa nepexopa -9999...9999
t.PS OnuTtenbHocTb Wara 0.0...1092.15
NMAPAMETPbI BXOOOB
O6wwme napameTpbl BXOA40B
Cj-.C ABTOMaTUYeCKas KOppeKLUUS Nno oFF BblkntoyeHa
Temnepartype cBO6OAHbIX KOHLIOB TI1 on BkntoveHa
Bxopg Ne...
in-t Tun patynka oFF [atymk OTKMoYeH
.46 TCM 100M W;0=1,426
rL’EE TCM 50M W100=1,426
r.385 TCI 10001 W1,=1,385
391 TCIM 1000 W10=1,391
E L TXK (L)
E_F | TXAK)
HEH Oatumk -50...+50 mB
rHEE TCIM 5001 W100:1,385
rgg’ TCM 500 W100:1,391
r"IEE TCM 50M W10021,428
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MpunoxeHue B. NepeyeHb NporpaMMupyemMbIx napameTpoB

MpopomkeHne Tabnuubl B.1

JonycTumMmble 3Ha4YeHus

s Hassanue ;M&"MBZ 3HauveHus (B Kondmrypartope)
20 Oatunk 4...20 MA
020 Oatunk 0...20 MA
05 Oatunk 0...5 MA
ug 1 Jatunk 0...1 B
~428 | TCM 100M Wi00=1,428
r-23 TCM rp. 23
E b Tnpe (B)
ES nn (s
E__r TN (R)
E _n THH (N)
E 3 TXKK (J)
ER! TBP (A-1)
ERP TBP (A-2)
E RI TBP (A-3)
E ¢t TMK (T)
P.r09 [laTynk NonoXeHns: pe3vCTUBHbIN
900 Om
PO20 [aTymk NONOXEHUS C TOKOBLIM
BbIxogom 0..20 MA unu 4...20 mA
POos [aTunk NONoXeHNs C TOKOBbLIM
Bbixogom 0..5 MA
Font” [aTymk KOHTaKTHbIN
6517 TCH 100HW;40=1,617
/1 TCM 500MW0=1,426
48 TCM 500MW0=1,428
L3685 TCI1 500MW100=1,385
b33 1 TCIM 5000 W100=1,391
E39! TCIM 500HW,,=1,617
LE (T TCM 1000MW,0,=1,426
LYI6 TCM 1000MW,0,=1,428
£ 389 TCI 1000MW;0=1,385
£39¢ TCI 1000MW;0=1,391
£5!7 | TCM 1000HW;00=1,617
P r20 | OaTuuk nonoxeHus pe3ncTUBHbIN

2000 Om

Mpumeyanue * B npubope TPM 151-03 371 AaTYMKU HE UCMONb3YHOTCS

in.Fd [MocTosiHHaa BpemMeHu umMdpoBoro 0...1800 [c]
dunbTpa
in.FG INonoca undposoro gunbTpa 0...9999 [eq. nam.]
itrL Mepvog onpoca gatyvka 0,3...30 [c]
in.SH COBUr XapakTEPUCTUKN AaT4YmnKa -999...9999 [ea. n3m.]
in.SL HaknoH xapakrepucTukm gatyuka 0.9..1.1
Ain.L HwxHsa rpaHyua ananasoHa -999...9999 [ea. uam.]

n3mepeHua

(TOJ'IbKO OnA aKTUBHbIX ,ElaT‘-WIKOB)
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MpunoxeHue B. MNepeyeHb NporpaMmMupyeMbiX napameTpoBs

MpogomkeHne Tabnuubl B.1

HdonycTumble 3Ha4YeHuUs
Umn HasBaHue CumB.
Ha L2 3HauveHus (B KoHdumryparope)
Ain.H BepxHsas rpaHuua ananasoHa -999...9999 [ea. n3m.]
n3MepeHusi (TONbKO ANs aKTUBHbIX AATYMKOB)
NAPAMETPbI BbIYMUCNTUTENA
CAL.t dopmyna BblYUCAUTENS rEPE [MoBTopuTEnb
oy B3sewlenHas Cymma
Cor KeBagpaTHbIn KOpeHb
R YactHoe
topr Makcumym
bokk MuHumym
A-CF CpegHee ApudmeTtnyeckoe
H BbluncnvTenb BnaxHoOCTu
ofF Bbluncnutens oTknoyeH
A.ist INcuxpomeTpuyecknin KOs pUUNEHT 0064...0.14
[Ans pacyeTa BNaXHOCTU
CL.Fd MocTosiHHasn BpemeH 0...1800 [ceK]
LumdpoBoro punsTpa
CL.FG Monoca undposoro punbTpa 0...9999
dP Kon-Bo 3HaKkoB nocrie AecATUYHON 0...3
TOYKM Ha MHAMKaTope
n.in.C KonunyectBo aprymeHToB 1,2
BblYMCIIUTENS
tin.1 Tun aprymeHTa Nel Bbluncnutens dRE Oatyumk
FlEr CeTeBon punbTp
In.1 Homep (cumTas ot 0) Bxoaa o BXO[ Nel
{ BXO[M Ne2
SCAl BecoBoii koadp. [ins dopmynbl —100...1000
«B3BELUEHHasi CyMma»
t.in.2 Tun aprymeHTa Ne2 Bbluncnutens a BXO[ Nel
{ BXO[ Ne2
In.2 Howmep (cuutas ot 0) Bxoga 1,2
SCA2 BecoBow koad. [1ns dpopmynbl o —100...1000
«B3BELUEHHAsi CyMMa» !
NMAPAMETPbI PEFYNATOPA
PerynsTop Ne ...\NO-perynsaTtop
Pb [Monoca nponopLUMoHanbHOCTH 1...9999 [ea. uam.]
ti VIHTerpanbHasa NOCTOsAHHas 0...65535
td.ti OTHoweHne anddepeHunansHom 0..0.3
NOCTOSIHHOW K MHTErpanbHon
i.UPr OrpaHuyeHe MakcMumyMa nHTerpana -100...100 [eq. nam.]
i.min OrpaHuyeHne MMHUMYMa uHTerpana -100...100 [eq. nam.]
P.nom HomuHanbHasi MOLLIHOCTb -100...100 [eq. nam.]
Perynstop Ne ...\ABTOHacTpoka
YO0 YcTaBKka aBTOHacTPOKK -9999...9999 [eq. usm.]
YdoP MakcumanbHo gonycTumoe 0...999 [eq. nam.]
OTKIIOHEHWE perynmpyemom
BENNYMHBI
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MpunoxeHue B. NepeyeHb NporpaMMupyemMbIx napameTpoB

MpopomkeHne Tabnuubl B.1

JonycTumMmble 3Ha4YeHus

ms Hassanve :;MI'.\I,AVIB.Z 3HauyeHus (B KoHdurypartope)
t.vAL Bpewms nonHoro xoga 3-x 0:01...999 [ea. u3m.]
nosuumnoHHoro M
NAPAMETPbI YCTABOK
YcrtaBku perynsitopa Ne... \ YctaBku B nporpamme Ne... \ YcraBka Ha ware Ne...
LF.LU CKOpOCTb BbIXOAa Ha yCTaBKy 0...9999 [eq. nam./muH]
P.-SP Tun yctasku uAL 3HayeHne
Po MowHocTb
b.CH.L | HwxHsIs rpaH1ua 3agaHns ycTaBku —9999...9999 [ea. usm.]
b.CH.H | BepxHsia rpaHuLa 3ag4aHus yCTaBKU —9999...9999 [ea. u3m.]
SP.LU | 3HayeHwue ycTaBku —9999...9999 [eA. n3m.]

MAPAMETPbI OTPAHUYEHUSA BbIXOOQHOW MOLLHOCTU

Ot perynsitopa Ne...

P.rESs MakcumanbHas CKkopoCTb M3MEHEHMS 0...100 [%/MWH]
BbIXOAHOW MOLLHOCTH
P.UPr MakcmmarnbHas BbIxogHast MOLLHOCTb —100...100 [%]
P.min MuHMManbHas BbIXOAHAs MOLLHOCTb —100...100 [%]
NAPAMETPbI BJIOKA YNPABNEHUA UCNOJIHUTENIbHBIMUA MEXAHU3MAMMU
db.F 30Ha HevyBCTBUTENBHOCTY ANS (%) 0.05...10 [%)]
3aJBWXeEK
DLP Hanuuve gatyvka nonoxexus no Het
3aBUXKeK YFG Ectb
i.DP Homep Bxoaa gaTunka nonoxeHusi o — BXO[ Nel
{ — BXO[ Ne2
t.StP MWH. BpeMsi OCTaHOBKM 3aBMXKU 0:01.....16:39 [MuH]
TP.L MwH.Bpems paboTbl 3a4BUXKK 0.1...10 [ceK]
Tp.H [NonHoe Bpemsi xoAa 3aABWKKU 0:1.....166:9 [MuH]
TFP Bpems BbIGopku niogTa 0.1...10 [cek]
LSP VicxogHoe nonoxeHve 3aaswxku B % 0....100 [%]
CETEBbIE MAPAMETPbI NPUBOPA
bPS CkopocTb 06mMeHa AaHHbIMU 2400, 4800, 9600, 14400, 19200,
28800, 38400, 57600, 115200
[kbuT/C]
LEn [nvHa cnoea gaHHbIX 7 vnn 8 [6uT]
Prty KoHTponb yeTHOCTM no OTcyTcTBYET
EuEn YeTHOCTb
odd HeyeTHOCTb
Shit KonunyectBo cTon-6mT B Nochbisike 1wm2
A.LEn [nuHa ceTeBoro agpeca 8 nnm 11 [6uT]
Addr BasoBhbii agpec npnbopa 0...2047
rS.dL Bpewms 3agepxku otBeTa npnbopa 0...50 [mc]
CNYXEBHbIE MAPAMETPbI MPUBOPA
behv Peakuus Ha cnyyaiHoe oTKroYeHne rln BosBpaT B TOT e pexum
nuTaHus Pig! Crapr lNporp. 1 Warl
StoP Mepexon B «CTOMM»
FRCL Mepexon B «<ABAPUA»
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MpunoxeHue B. MNepeyeHb NporpaMmMupyeMbiX napameTpoBs

MpogomkeHne Tabnuubl B.1

HdonycTumble 3Ha4YeHuUs
Umn HasBaHue CumB.
Ha L2 3HauveHus (B KoHdumryparope)
doG KonunuyectBo cbpocos no watchdog 0...9999
220 KonunyecTBo crnyyanHbIX OTKIIOYEHUIN 0...9999
nMTaHus
rES ObLiee konmyecTBo cOpocoB 0...9999
r.SrC MpuunHa nocnegHero nepecbpoca Py4yHow (BHeLHMI) nepe3anyck
OTKnNoYMnocb NUTaHue
CamonpowusBonbHbIn watchdog
bL.ru Py4Hoe ynpasneHue i PaspeLueHo
{ 3anpeLleHo
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MpunoxeHue I'. HekoTopble TUNbI NePBUYHLIX Npeo6pasoBaTenei

MpunoxeHune I'. HekoTopblie TUNbLI NepPBUYHbLIX NpeobpasoBaTenemn
.1 Tepmonpeobpa3oBaTtenu conpoTUBNEHUS

TepmonpeobpasoBatenu COMPOTMBREHUS MPUMEHSIIOTCH  ONst  U3MEPEHUs  TemnepaTtypbl
OKpyXKatoLLen cpefdbl B MECTE YCTaHOBKM AaTtuyuvka. [pyvHUMN OeNCcTBUS TakMx AAaT4YMKOB OCHOBAaH Ha
CyLLEeCTBOBaHUM Yy psida MeTannoB BOCMPOM3BOOUMOM U CTabUNbHOM 3aBUCUMOCTU aKTUBHOIO
CONpPOTUBIEHMA OT Temnepatypbl. B kayecTBe maTepuana ans usrotosneHns TC B NPOMbILLAEHHOCTH
Yyawle BCero wucnomnb3yetcs cneumanbHo obpaboTaHHas megHas (ana gatymkoB TCM) unu
nnatuHoBas (gns aatyvkos TCI) npoBonoka.

BbixogHble  napameTtpel  TC  onpepgenstoTcs MX  HOMMWHamnbHbIMW  CTaTUY4ECKUMM
Xapaktepuctukamu, crtaHgaptusoBaHHbiMu [OCT P 50353-92. OcHoBHbiMM napametpamu HCX
SIBMSIOTCS: HayanbHOE COMpOTUBMEHWe pJatynka Rp, u3mMepeHHoe npu Temnepatype 0°C, wu
TemnepaTypHbii  KO3duumneHT  conpotuBneHnss Wi, ONpedensieMbli  Kak  OTHOLUEHue
COMPOTUBNEHNS fAaTyMka, W3MepeHHoro npu Temnepatype 100°C, K ero CcoOnpoTMBIEHUIO,
namepeHHomy npu 0°C. B cBsian ¢ Tem, yto HCX TepmonpeobpasoBaTteneit COnpoTUBIEHUS —
dyHKUMM HenuHemnHble (ons TCM B obnactn oTpuuaTenbHbix Temnepatyp, a ans TCIl Bo Bcem
Ovana3soHe), B npubope npefycMoTpeHbl CpeAcTBa ANs NMHeapu3auum nokasaHuin.

Bo wusbexaHue BnUsHUS  COMPOTUBIEHWIA TPM151
coeaMHUTENbHLIX ~ MPOBOAOB  Ha  pe3ynbTaThbl
N3MEpEeHUs TemnepaTypbl, NOAKoYeHNe AaTumka K | 19
npubopy crnegyeT Npou3BOAWUTbL MO TPEXMNPOBOAHOMN
cxeme. [Mpu TaKoit cxeme K oaHOMY 13 BbiIBoAOB TC Rt hx 10
NoJKnioYalTCA  OOHOBPEMEHHO ABa  Mposoja,

COeANHSAOLLMX ero ¢ NpubopomM, a kK Apyromy BbIBOAY 11
— TpeTu COoeaVHWUTENbHBIN MPOBOA (CM. PUCYHOK

[1). [Ons nonHoM  KOMMeHcauun  BIUSHWSA
CO€ANHUTENbHbIX nposooB Ha pe3ynbTaThl PucyHok I'.1 — NMoakntoyeHue TC
n3MepeHun Heobxoammo, 4YTobbl NX CONPOTUBIEHUS no TpexnpoBOAHON cxeme

6bInun paBHbl APYr ApYry (AOCTaTOYHO MCNONb3oBaTh

O[MHaKOBble MPOBOAA PaBHOW AfNHbI).

B HekoTOpbIX crnyyasix BO3HUKAET HeO0OX0aUMOCTb noakmntodeHnst TC He No TPexnpoOBOAHOW, a No
[OBYXMPOBOAHON CXeMe, HanpuvMep, C Lernblo UCMOMb30BaHNSA YXXe UMEILLMXCS Ha OObeKTe NMUHWUIA
cBsi3n. Takasi cxema CoefMHEHUs Takke MOXeT ObiTb peann3oBaHa, HO MpK yCroBun 06si3aTenbHOro
BbINOMHeHMs paboT no Mpunoxenuto .

.2 TepmoaneKkTpuyeckue npeodbpasoBaresniv (TepMmonapbl)

TepmoanekTpuyeckune npeobpasoBaTenu (Tepmonapbl) T Tak xe, Kak n
TepmonpeobpasoBaTeny COMPOTUBIIEHUS, MPUMEHSOTCA ANsl M3MepeHus Temnepatypbl. [MpuHUMN
OencTBna TepMonap ocHoBaH Ha addekTe 3eebeka, B COOTBETCTBUM C KOTOPbIM HarpeBaHUe TOYKM
COEeAMHEHUs] OBYX Pa3HOPOAHbIX MPOBOAHMKOB BbI3blBAET HA MPOTMBOMOMOXKHBLIX KOHLAX 3TOW Lenu
BO3HWKHOBEHWE anekTpoaBumxywen cunbl — TepmodOC. BenuunHa Tepmo34C wusHavanbHo
onpegenseTcs XMMUYECKMM COCTaBOM MNPOBOAHUKOB M, KPOME 3TOro, 3aBWCUT OT TemmnepaTtypbl
Harpesa.

HCX Tepmonap pasnuuHbix TUMOB cTaHaapTu3oBaHbl no [OCT P 8.585-2001. Tak kak
XapaKTepUCTUKM BCEX TepMonap B TOW WIW MHOW CTeneHu SBMSATCS HEMUHEeMHbIMU YHKUUSMA, B
npubope nNpeaycMoTpeHbl CPeacTBa ANs NMHeapu3auuy rnokasaHum.

Touka coeguHeHNsi pa3HOPOAHbIX NMPOBOAHMKOB Ha3blBaeTCsl paboyMm crnaeM Tepmonapsl, a ux
KOHUbl — CBOGOAHBLIMU KOHLUAMMW UMW MHOrAa «XOMoAHbIM cnaem». Pabouuii cnan Tepmonapbl
pacnonaraetcss B MecTe, BblOpaHHOM [Nt KOHTPOMs TemnepaTtypbl, a CBOGOAHbIE KOHLbI
NOAKITIOYAKTCA K U3MepuTensHomy npubopy.
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Mpunoxenue I'. HekoTopble TUNLI NepBUYHBLIX NpeobpasoBaTenen

Ecnu nogknioveHne cBOGOAHBIX KOHLIOB HEMOCPEACTBEHHO K
KOHTakTam TPM151 He npeactaBnAeTcs BO3MOXHbIM
(Hanpumep, w©3-3a UX YydaneHHoCTW Apyr OT Apyra), To
coefuHeHve Tepmonapbl € npubopom  HeobxoaAnMo
BbINOMHATH npu nomoLuu KOMMEHCaLMOHHbIX
TEPMO3NEKTPOAHBIX NpoBOAOB unm kabenew, c
obsa3aTenbHbIM COBMOAEHNEM MONAPHOCTUM UX BKIOYEHUS.
HeobxoamMmocTb NpUMeHeHWs1 Taknux NpoBOAOB OOyCroBneHa
Tem, 4yto OAC Tepmonapbl 3aBUCMT HE TONMbKO OT
TemnepaTtypbl pabodero crnas, HO W OT TemnepaTypbl ee
CBOOOAHBIX KOHLIOB, BENUYMHY KOTOPOW KOHTpoOnupyeT
cneumanbHbI 4aTyvK, PacnonoXeHHbI B npubope.

TPM151
paboumit 9
cnait
*110
= 11
BaT4nK Temneparypbx’/j:'

CBOOOAHBIX KOHLIOB
PucyHok .2 — NMopkntoyeHune
Tepmonapbl

Mpn aToM ucnonb3oBaHWE TEpPMOSINEKTPOAHbIX kabenen MO3BONSAET YBENMUYUUTL  AMUHY
NPOBOAHMKOB TEpMONapbl U «NepeHecTu» ee CBOOOAHbIE KOHLbI K KneMMHuKy TPM151.
Mpumep cxembl nogkntodenns TI k Bxoay 1 npubopa npencraeneH Ha pucyHke IM.2.

BHumaHue! [na pabotbl ¢ npubopoMm MoryT ObiTb MCMONb30BaHbl TOMbKO Tepmonapbl C
W30MNMPOBaHHLIMU N He3a3eMIEeHHbIMU paboyMMu crasiMu, Tak Kak OTpuuaTernbHble BbIBOAbI WX
cBOBOOHbIX KOHLOB 06beAHEHbI Mexay cobow Ha Bxoge B TPM151.
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MNpunoxenue [. MoaxnioyeHne TepmonpeobpasoBaTeneii CoONpoOTUBIIEHUs MO ABYXNPOBOAHON cXeme

Mpunoxenune [. NogknioyeHne TepmonpeobpasoBarenen

conpoTueieHnsa no AByXHpOBO,qHOﬁ cxemMme

0.1. Kak ykasblBanocb paHee, NpuMMEeHsieMble B KauecTBe AaTyMKOB TepmonpeobpasoBaTenu
COMPOTUBIEHMA [OOMMKHbI coeauHaTbes C  Bxogjamu TPM151-09 no TpexmpoBOOHOM Cxeme,
MCMNOMb30BaHNE KOTOPON HeWTpanuayeT BrUSHWE COMPOTUBIIEHUS COEAMHUTENbHbLIX MPOBOAOB Ha
pe3ynbTaThl M3mepeHns. OgHako B TEXHMYECKN ODOCHOBaAHHbIX Cny4vasx (HanpuMmep, korga ycTaHoBKa
npubopa npousBoaANTCA Ha obbekTax, 00OpyAOBaHHbIX paHee MPOMOXEHHbIMU MOHTaXHbIMU
Tpaccamu) Takoe coegnHeHNe MOXET OblTb BbINMOMIHEHO U MO ABYXMPOBOAHON CXEME.

Mpn uncnonb3oBaHUM OBYXNPOBOAHOW CXeMbl criegyeT MOMHWUTb, YTO Moka3aHus npubopa B
HeKoTopou cTeneHn ByayT 3aBMCETb OT M3MEHEHUS] TEMMNEPATYPbl CPpeAbl, OKPYXKatoLLEN NVHNI0 CBA3M
«haTynk—npunbop.

Mpumep NOAKINI0YEHNS
TepmonpeobpasoBaTtenss  COMPOTVBMEHWSA K TPM151
KOHTakTaM «Bxopa 1» npusefeH Ha pucyHke [.1.

[Mpun ncnonb3oBaHWM ABYXNPOBOAHOWN CXEMbI
nepes  Havanom  akcnnyataumu  npubopa

HeoBX0AMMO BLINOMHUTL AENCTBUS, YKasaHHbIe B
n.0.2..0.8. 9 |10 11|

[.2 MNpownssecTn noAkmnoyeHe Aatyvka no
OBYXMPOBOAHON CXeMe K COOTBETCTBYHLLEMY
BX0o4y npubopa, aHarnorMyHo TOMy, Kak ITO
ykasaHo B npumepe Ha puc. [.1.

0.3 ToakniounTb K NUHUW CBA3K «aaTyYUK—
npubop» (K MPOTMBOMOMOXHBIM OT npubopa t°C
KOHLIaM NMHWM) BMeCTO TepMonpeobpasosaTtens Pucynok 1.1 - lNopxknioyenne
MarasuH CconpoTMBReHMs Tuna P4831 (unm  TéPMonpeoGpasoBaTens conpoTUBEHMUA No
noaoBHLIN eMy C KMacCoM TOHYHOCTU He XyxXe ABYXNpPOBOAHOM cxeme ko Bxoay 1
0,05).

[.4 YcTaHOBWTb Ha MarasuHe 3HayeHue, paBHOE COMPOTMBIIEHUIO TepMmonpeobpasoBaTtens npu
Temnepatype 0 °C (50,000 unm 100,000 Om B 3aBUCMMOCTU OT TNa NPUMEHSIEMOrO AaT4UKa).

.5 BkniounTtb nutaHne npubopa M Ha COOTBETCTBYIOLLEM KaHane no MokasaHusM MHAMKaTopa
LIN1 sadwmkcupoBaTb BEMUUUHY OTKNOHEHUs TemnepaTtypbl OT 3HayeHuss 0,0 °C. [MonyyeHHoe
OTKINOHEHWE Bcerga AOMKHO MMETb NOMOXMTENbHOE 3Ha4YeHune, a BenumunHa ero byaert 3aBuceTb OT
COMPOTUBIEHWS NIMHUN CBSA3W «AaTYNK—NPUGOpP».

[1.6 YcTaHOBUTbL Anst 4aHHOro Aatymka napameTpom CABur xapakTepuctukm in.SH koadduumeHT
KOPPEKLMM, paBHbIA 3HAYEHUIO, 3adMKCUPOBAHHOMY MpU BbINOMHEHUU paboT no n. [.5 (oTkrnoHeHue
nokasaHui Li1 ot 0,0 °C), Ho B3STOMY C NPOTUBOMONOXHbBIM 3HAKOM, T. €. CO 3HAKOM «MUHYC».

Mpumep - [locrne nogknyeHnss K Bxody BTOPOro kKaHama TepmonpeobpasoBaTens
COMPOTUBIEHNS MO ABYXNPOBOAHOW CXeMe U BbIMonHeHust pabot no n. [1.5 Ha nHamkatope LINL
3admkenpoBaHbl nokasanms 12,6 °C. [1na koMmneHcauuy cConpoTUBIEHNUS MUHUKN CBS3WN 3HaYeHne
nporpammmpyemMoro napamMeTpa in.SH gatuvka TpeTbero kaHarna crnegyeT yCTaHOBUTb paBHbiM —012,6.

[.7 MpoBepuTb NPaBUNBbHOCTb 3aAaHWUA KOPPEKUUW, NS Yero, He U3MeHsst COMpOTUBIEHNUS Ha
marasuHe, nepesectu npubop B pexxum PABOTA n ybeanTbCs, Y4TO NoKasaHWs Ha COOTBETCTBYHOLLEM
KaHane nHaukatopa L1 paBHbl 0 °C (c abcontoTHOM norpeluHocTbio He Xyxe 0,2 °C).

[.8 OTkniounTb NuTaHne npubopa. OTCOEANHNUTL NUHUIO CBSI3WN «AaTYnK—Npubop» OT MarasuHa
COMPOTUBIEHNS U MOAKIIOYNTL ee K TepMonpeobpa3oBaTento.

09 Ecrm ko BTOpoMy BXxogy npubopa Takke  HeobxogMMO — MOACOEAVHUTb
Tepmonpeobpa3oBaTtenb COMPOTUBIEHUS MO ABYXNPOBOAHOW cxeme, Bbinonuute n. [.2-0.8 ans
Bxoga 2.
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MpunoxeHue E. UndpoBas punbTpaumus m koppekumsa usmepeHum

MpunoxeHune E. LUucdpoasa hunbTpaumsa n koppekumsa namepeHun

E.1 UundpoBasa chunbtpayus namepeHum

E.1.1 [Ons ocnabneHnss BNWSHWA BHELIHUX WMMYMbCHLIX MOMEX Ha 3KCMiyaTauuOHHbIe
XapakTepucTuku npubopa B nporpammy ero paboTbl BBeAeHa UundpoBasi hunbTpaums pesynbTaToB
N3MepEHUN.

dunbTpaLmMsa OCYLLECTBNSETCA HE3ABMCMMO Afsi Kaxaoro Bxoaa n nposogutcst B ABa aTana.

E.1.2 Ha nepBom 3Tane (UAbTPALMKU W3  E &5 Kondwrypawm TPMIST (Hem ve 33a3m0)

TEeKyWUX  U3MEpPEeHui BXOAHbIX  MapamMeTpoB - Napanerpe nprbopa

A
OTHNNETPOBLIBAIOTCA 3HAYEHWS, MMEIOLIME SIBHO e “‘_'E“" o
BbIPXKEHHbIE «MPOBATTbI» UMK «BLIGPOCHI». Sl :
[Ons aToro npuBop BLIYUCTISIET Pa3HOCTb MEXA S° Mcrameren sy L bpoRoro i S TS
p p P Y &8¢ Monoca undposoro drnsTpa in.FG

pesynbTaTamMu U3MEPEHWA BXOOHOW  BENUYUHBI,
BbINOMHEHHbIX B ABYX MOCMEAHWX LMKNax onpoca, v
CpaBHMBaeT ee C  33AaHHbIM  3HaYeHuem,
HasbiBaeMbIM [Monocon cuneTpa.

Ecnu BbluMcneHHas pasHOCTb MpeBbillaeT 3afdaHHblii nNpegen, TO NpPou3BOAMTCA MOBTOPHOE
n3mepeHve. B cnyyae nomexu 3TOT haKT NOATBEPAMTCS MNOBTOPHBIM M3MEPEHWEM U TOXHOEe
N3MepeHVe aHHynupyeTcs. Takonm anroputM Mo3BonseT 3alWuTuTb npubop OT BO3AENCTBUSA
€OVHNYHBIX UMMYNBbCHBIX U KOMMYTaLMOHHbIX MOMEX, BO3HMKAIOLWMX HA NPOW3BOACTBE Npu paboTe
CcunoBoro obopyaoBaHus.

Monoca cwunbTpa 3apaeTcs B edvHMLAX W3MEPSeMOW BenuuuHbl napameTtpom in.FG ans
Kaxkaoro Bxopa.

Cnegyet umeTb B BuAy, 4TO 4Yem Oonble 3HadyeHue [lonocbl cunbTpa, Tem nydwe
NOMEXO03aLUMLLEHHOCTb U3MEPUTENbHOrO KaHana, HO npu 3TOM (M3-32 BO3MOXHbIX MOBTOPHbIX
N3MEpPEeHUt) Xyxxe peakuusi npubopa Ha ObICTpoe akTuyeckoe M3MeHeHue BXOAHOro napameTpa.
Moatomy npu 3agaHun Monockl dunbTpa cnegyeT y4uTbiBaTb MaKCUMarnbHYl CKOPOCTb U3MEHEHWUS
KOHTPONMMPYEMOI BEMUYMHDI, @ TaKKe YCTaHOBMEHHYIO ANs AaHHOro [laTyuka nepuoanyHOCTb onpoca.

Mpn Heo6xoAMMOCTY AaHHBIN UNBLTP MOXET ObiTb OTKIIOYEH YCTAHOBKOW HYNEBOro 3HaveHus
napamertpa in.FG.

E.1.3 Ha BTOopoMm 3tane cdmnbTpauumn
OCyLLEeCTBNAETCA CrnaxusBaHve (AemndupoBaHve) curHana C LeMnblo  YCTPaHEeHUs  LUYMOBbIX
COCTaBMSAOLLUX.

OCHOBHOW XapaKTepUCTMKOW crraxusaiowero cunbtpa saBnsetcs [1oCTOAHHasA BpemMeHu
dunbTpa — NHTEpBarn, B Te4eHne KOTOporo curHan gocturaet 0,63 OT 3HaYeHUS KaxA0ro N3MepeHus.

[MocTosiHHasa BpemeHun dunbTpa 3agaeTcs B ceKyHaax napameTtpom in.FD ans kaxgoro Bxoga.

CnepyeT MOMHWUTb, YTO YyBenuyeHWe 3HayeHus [locTOsHHOW BpemeHun dunbTpa ynydlwaeT
NOMeX03aLLMLLEHHOCTb KaHana u3mMepeHusi, HO OAHOBPEMEHHO YBENWYMBAET €ro MHEPLMOHHOCTD, T.
e. peakums npmbopa Ha ObICTPble M3MEHEHWS BXOAHOWN BENMYMHBI 3aMenseTcs.

Mpn HeobxoAMMOCTU AaHHbI PUNBTP MOXET ObITb OTKMIOYEH YCTAaHOBKOMW HYFIEBOTO 3Ha4YeHWs
napameTpa in.FD.

BpemMeHHble gnarpaMmmel paboThl LMdPoBbIX hUNbTPOB NpeAcTaBneHbl Ha pucyHke E.1.
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MpunoxeHue E. LucdpoBasa hunbTpauums n Koppekumsa nuamepeHuin

THSM 4
leaKT
t Tt
a) KoHTponupyemas Temnepartypa 0) dUnbTPbI OTKIIOYEHbI
THGM
_____________ TH.’!M [}
3af1aHHoe
3Havenume in.FG
- t - t
B) BknioyeH ounbtp in.FG ') BknioueH punbTp in.FG n in.Fd

PucyHok E.1 — BpemeHHble gnarpaMmmbl pa6oTbl LucdpoBbix ounsTpos

E.2 KoppeKuusa nuameputenbHON XapakTepUCTUKN AaTYNKOB

E.2.1 [Ona ycTpaHeHWs HadvanbHOW MOrpelHocTy npeobpasoBaHUsi BXOOHbLIX CWUrHamnoB W
NOrpeLIHOCTEN, BHOCUMbIX COEAMHUTENbHLIMU NPOBOAAMU, W3MEPEHHbIE U  OT(UMLTPOBAHHbLIE
nprubopoM 3Ha4YEHUsT MOTYT ObITb OTKOPPEKTUPOBAHDI.

B TPM151 ana kaxporo Bxoaa ecTb ABa Tuna KOppekuuu, C MOMOLLBIO KOTOPbIX MOXHO
OCYLLECTBNSITb CABUI U U3MEHEHME HAKIOHA U3MEPUTENbHON XapakTEPUCTUKM.

E.2.2 Casur XapaKkTepucTukm =23 Konghrypauna TPMIS1 (Viva He 3aa3H0)
OCyLLeCTBSETCS nytem npuGasneHms K &= 3 Napawerpe: nprbiopa
M3MEPEHHOW  BESIMYMHE  3HAYeHus,  3a4aHHOro & Bxoast
napameTpom in.SH ana gaHHoro Bxopa. 3HayeHune @ [ Broa e

ABC Koppexuna "CABHI XaDaKTepHCTHRH in.SH

CoBura xapakTepucTUKM JaTtyvka 3ajaetcs B _
ABC Koppexuwa "HaKNOH xapaxTepucTien”  inSL

eguHULax UM3MepeHust (pu3anMvecko BEnMUYUUHBbI U
CNYXWUT AN YCTPaAHEHUs1 BIUSHUS  HayanbHOMN
norpeLHocTym NnepBUYHOTO npeobpasoBaTens
(Hanpumep, 3HaYeHus Ro y
TepmonpeobpasoBaTenen CONPOTUBMNEHNS).

MNpumeyanne — lpn paboTe C nNnNaTUHOBLIMM TepmonpeobpasoBaTensmMy CONPOTUBMEHUA Ha
3afaHHoe B napameTpe in.SH 3HayeHue caBura HaknagblBaeTCs Takke KOPPeKUWs HemnvHemHoCcTW
HCX paTunka, 3anoxeHHas B nporpamme obpaboTku M3MepeHuii.

MpumMep caBura M3MepUTENIbHON XapakTepUCTUKK rpacpuyeckn npeacTasneH Ha pucyHke E.2.

E.2.2 U3meHeHMe HaKMOHa XapaKTePUCTMKM OCYLLECTBSETCA NyTeM YMHOXEHUS U3MEPEHHOM
BEMUYMHBI Ha MOMPaBOYHbLIN KO3MULMEHT O, 3HAYEHME KOTOPOro 3afaeTca Ons Kaxaoro [datuuka
napameTpom in.SL. [aHHbIi BUL KOppekuuMM MoxeT O6biTb WCMONb30BaH ANs  KOMMeHcauuu
norpewHocTen camux [latuvkoB (Hanpumep, MpW OTKIOHEHWW Yy TepMmonpeoGpasosaTeseit
conpoTuereHnss napameTtpa Wi OT CTaAHAAPTHOTO 3HAYEHWS!) MMM MOrPeLUHOCTEN, CBSI3aHHBLIX C
pa3bpocoM COMPOTMBMEHWIA LUYHTUPYIOLUMX pPe3ucTopoB (Mpu paboTe c npeoGpasosBaTtensamu,
BbIXOAHbLIM CUTHAMIOM KOTOPbIX ABMAETCS TOK).
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Mpunoxenue E. Lucdpoasa dunbtpaumns n

KOppeKLMs U3MepeHui

T,°C| T,°C
B F 7/
Ve
100 | 100 | /
6ez koppekummn // bea koppexumm /
80 e 80 F /
g 60 | // 60 F //
= B 7 ) |
|I\ 40 | 7/ C Koppekuuen a0 | / C KoppekLmeR
z L, T=Tyau*in.SH | V/ T=Tyay*in.SL
gl a7/ 0l 7
o 0 20 40 60 80 100  T,g°C 0 20 4 60 80 100 TeC
Al Ta 50] (71,3) (RTCMs DM) (50) (ﬂ ‘3) (RTCMl OM]
Rorew By

PucyHok E.2 — Koppekuus

«COABWUI XapaKTePUCTUKMU»

PucyHok E.3 — Koppekuus
«HaKITOH XapaKkTepucTuKkn»

3HauveHne nNonpaBoYHOro ko3ddurumneHTa o 3agaeTca B 6e3pa3mepHbIX eanHuLax B gvanasoHe
0,900...1,100 n nepeq yCTaHOBKOW MOXeT ObITb onpeaeneHo no gopmyne:

a = ndzax-r : Muam,

rAe O — 3Ha4YeHue NonpaBoYHOro Ko3aMULMEHTa, ycTaHaBNMBaeMoro napameTpom in.SL;
Mgpaxr — PAKTUHECKOE 3HAYEHNE KOHTPONMPYEMOW BXOAHOWN BEMUYUHBI;
Mysw — M3MepeHHoe NPMBOPOM 3HaYEHUNE TOW Xe BENMUYUHBI.

Mpumep M3MeHEeHWs HakroHa W3MepUTENIbHON XapaKTepUCTUKM rpaduyecku npeacTaBrieH Ha
pucyHke E.3.

OnpepenvTb HeoBXOAMMOCTb BBEAEHWS MOMPaBOYHOrO KOIPPULMEHTa MOXHO, U3MEpUB
MakcumarnbHoe unu 6nmskoe k HeMy 3HadYeHue napameTpa, rAe OTKMOHEHWE HaKMoHa N3MepPUTENbHON
XapakTepucTuku Hanbonee 3aMeTHO.

BHumaHue! 3apaHve KOPpekTUPYIOLWMX 3HAYEHWA, OTMMYAIOLWMXCSH OT 3aBOACKUX YCTAHOBOK
(in.SH = 000.0 1 in.SL = 1.000), n3ameHsieT cTaH4apTHbIE MeTponorMyeckne xapakrepuctnkun TPM151
N OOIMKHO MPOU3BOAUTBLCA TOMBKO B TEXHWUYECKUM OBOCHOBAHHBLIX Criyyasx KBanvduumpoBaHHbIMU
cneumanucTamu.
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Mpunoxenue X. MUO-perynsatop 1 napameTpbl €ro HACTPOUKU

Mpunoxenune XK. MAO-perynaTop 1 napameTpbl €ro HACTPONKKN
XK.1 O6wwme npuHumnel NMUO-perynuposaHus. NMapametpsl MUO-

perynstopa
XK.1.1 NUA-perynsatop u ero koachdununeHTbl
MW A-perynsatop (NporopuMoHansHo- &3 Konprrypauns TPMISL (Via ve 3aaano)
MHTerpansHo-and depeHumanbHbIN perynaTop) & NapaneTpe: npubiopa
BbljaeT aHaroroBoe 3HayeHue BbIXOOHOro CurHana, &= Perynarope:

@B perynatop ne -+
= mua-perynarop
£¢ Monoca NPONOPUHOHANBHOCTH
AEC MOCTOAHHEA MHTErPHpOBaHMA ti
A5C tdfti - oTHOweHKe NA k MW |

HanpaBfieHHOE  HAa  YMEHbLUEeHWE  OTKIOHEHUsI
TEKyLLero 3HayeHusi KOHTPONMPYEMOW BEMUYUHBLI OT
YcTaBku.

BobixogHow curHan MO-perynatopa Y;
paccunTbiBaeTcs no opmyne:

| AE; [
Y= |t r.:ll_! +— Z’ E; Al

X:,., ﬁfm.u Ty i=0
roe Xp - noroca nponopLnoHanbHOCTH;
Ei - pasHOCTb Mexay YCTaBKOM U TEKYLLUM 3HaYeHnem T; KOHTpOonupyemom
BENWYMHBI, NN paccorfiacoBaHue;

T - AnddepeHumanbHas NnocTosHHas;
AE; - pasHOCTb Mexay ABYMSi COCEAHUMU u3MepeHnsamu E; n Ei4;
Aty — BpeMs Mexay OBYMS COCEQHUMUN U3MePEeHNAaMN T; N Tiy;
T - MHTerpanbHas NocTosHHaS;

N

Z E - HaKonmneHHas B i-i MOMEHT BPeMEHN CyMMa paccorfnacoBaHui

I
i=0

(MHTerpanbHasi cymma).

Kak BuaHo 13 d)OpMyJ'IbI, CurHan ynpasreHua aBndaeTca CyMMOI;1 TpeX COCTaBNALWNX:

—  nponopuuoHanbHon (1-e cnaraemoe);
—  WHTerpanbHou (3-e cnaraemoe);
—  pguddepeHumanbHOm (2-e cnaraemoe).

npOﬂOle,VlOHaﬂbHaﬂ cocTaBnaAwwWwas 3aBUCUT OT paccornacoBaHusa Ei, n oTtBevaeT 3a
peakuuto Ha MrHOBEeHHYH OLLIVI6Ky perynmpoBaHuna.

WUHTerpanbHas cocTaBnsiowas COAepXuUT B cebe HaKONJeHHY OLLIVI6Ky perynmpoBaHuna

N

z E At 1 NO3BONSIET OOUTLCSH MaKCUMaribHOW CKOPOCTU JOCTUMXKEHUS YCTaBKM.
I n3m

i=0

OuddepeHumanbHas COCTaBAAIOWAN 3aBUCUT OT =< Konbnrypausm TPMISI (Viea ne 3aaa00)
& (2 Napaserpe: npsbopa
CKOPOCTU U3MeHeHus paccornacoBaHus AE/At,,, w & B Pervnsropei
Nno3BONsieT YyNyylUTb Ka4yecTBO MepexodHOoro npouecca. B perynarop s
Oonsa adppekTnBHON paboTbl Mna-perynatopa & mua-Perynatop
Heobxogumo nopobpatb [Ans  KOHKPETHOro ob6bekTa g"“m""m“m L.Upr
OrparsT-eHne MIHIITYMa HHTErpana i.min
perynupoBaHus  3HadeHuss  koadpduumentos  MALA 7o S e

perynstopa Xp, Tu U Tg (COOTBETCTBEHHO, NapameTpsl Pb,
ti v td.ti, nocnegHWi 3agaeTcs Kak OTHOLLUEHWE Tp/Ty).
97



NpunoxeHue X. MNO-perynaTop n napameTpbl ero HaCTPOMKHU

Hactporiky MWO-perynsitopa pekomMeHOyeTCst BbIMOMHATbL B aBTOMAaTUYECKOM pexume (CM.
n. 12.6). MNpu HacTpovike Bpy4Hyto Bbl MoxeTe onpeaennTb NpubnuanTenbsHbie 3Ha4eHUsl napameTpoB
MO-perynatopa no MNpunoxeHuio XK.2.

X.1.2 HomuHanbHas BbixogHas MOWHOCTb. OrpaHuyeHne HakonneHus
MHTerpanbHOM cocTaBnsloWwen

MoBeneHne obbekTa npu knaccudeckom MNUA-perynupoBaHny npeacrtaBneHo Ha pucyHke XK.1,
TOHKas NMUHNSA.

Kak BupgHO, npu pgnutenbHoM Bbixogde Ha yctaeBky [WA-perynstop  npov3soguT
«nepeperynmpoBaHne» obbekTa. «llepeperynmposaHne» CBA3aHO C TeM, YTO B MpoLecce BbIxoAa Ha
yCTaBKy HaKOMUIIOCb O4YeHb BONbLUOE 3HaYEeHWEe MHTErpanbHON COCTaBMsOLLIEN B BbIXOOHOM CUrHane
perynaTopa (MOLLHOCTK).

Mocne «nepeperynmpoBaHus» HauMHAETCsl yMEHbLUEHWE 3HAYEHWS! MHTErpanbHOW COCTaBNSOLLEN,
YTO, B CBOIO OYepefpb, NMPUBOAWT K NPOBAry HKE YCTaBKU — «HEOOPEerynvpoBaHuio». TOnbko nocne
0fHOro-aAByx Takux konebaHui MO-perynatop BeIXoAWUT Ha TpebyeMoe 3Ha4YeHVe MOLLHOCTU.

Bo wusbexaHue «nepeperynupoBaHusl» U «HEAOPEerynMpoBaHus» HeobXoaMMO OrpaHuynTb
CBEpPXy W CHM3Y 3HaYeHWe HaKOMNMeHHOW UHTerpanbHON COCTaBNSIOLLEN.

T
Yeragka |-——fif~— =
T
Yerasxa [-———F——Ng o B
BuixogHas peus
MOLWWHOCT, %
P.nom P —
Bpems
Murer- P
pansHas o
COCTaBNA0-
was, % Bpema
UPr N Wnrer-
S panbHas
pmin |-t == N o o COCTABNRIO-
was, %
i.UPr
0 - 0
Bpemsa fmin f————— N Bpema
PucyHok X.1 PucyHok X.2

Mpumep. ViMeeTcst neub, AN KOTOPOW M3 OMblTa U3BECTHO, YTO ANs NOAAEpPXaHus onpeaeneHHon
ycTaBku TpebyeTcs MowHocTb oT 50 % Ao 70 %. Pa3bpoc mowHocTi B 20 % Bbl3BaH M3MEHEHUSIMU
BHELIHUX YCINOBWW, Hampumep TemnepaTypbl HapyXHOro Bo3ayxa. Toraa, BBOAS OrpaHWyeHue
VHTErpanbHoW COCTaBMAOLEN, T. €. 3adaB napaMeTpbl i.min = 50 % n = 70 %, Mbl MOXEM YMEHbLUUTb
«repeperynupoBaHne» 1 «HegoperynupoBaHmne» B cucteme (CM. pucyHok 2K.1, Toncras nuHus).

BaxHo! CrneayeT noHMmaTh, YTO OrpaHU4eHusl napameTpoB i.min u i.UPr pacnpocTtpaHstoTcs
TONbKO Ha MHTEerpanbHyto cocTaBnsioLyto. KoHeyHoe 3HayeHve BbIXOQHOW MOLLHOCTM, NOryvYeHHoe
KaKk cCymMMa MponopuMoHanbHoOn, anddepeHumansHOn M UHTErpanbHOW  COCTaBMISOWNX, MOXET
nexaTb BHe NpefenoB, 3adaHHblX i.min u i.UPr. OrpaHu4yeHne KOHEYHOro 3Ha4eHusi BbIXOOHOM
MOLLIHOCTU B cucTeme 3agaetcs napametpamu P.min u P.UPr (cm. n. 3.5.3).

[Onsa ymeHblueHns konebaHui Npu NepexofHbIX Npoueccax MOXHO Takke 3a4aTb HOMUHambHYO
MOLLHOCTb. HOMMHanbHas MOLLHOCTb — 3TO CPeAHsS MOLLHOCTb, KOTOPYK Hado NoAatb B OOBbEeKT
perynupoBaHus Ans AocTwxkeHuss Tpebyemon yctaBku. B Halem npuMepe HOMMUHaMbHYO MOLLHOCTb
P.nom HyxHO 3apatb paBHom 60 %. Torga npu paboTe K 3HAYEHUIO BbLIXOOAHOW MOLLHOCTH,
paccumTanHon MWO-perynstopom, 6yaet npubaBnaTbcs HOMWMHanNbHasi MolwHocTb. lMpu 3agaHwu
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Mpunoxenue X. MUO-perynsatop 1 napameTpbl €ro HACTPOUKU

HOMMHANbHOM MOLLHOCTM MapaMeTpbl OrpaHUYeHuWss MHTerpana HeobGxoouMoO 3afdaTb OT 3HAYeHUs
P.nom. B HaweMm npumepe Ans OOCTUXEHWUS 3HAYEHUs MHTerpanbHou coctaensowen ot 50 % go
70 % v npu P.nom = 60 % Heobxoaumo 3agath i.min = -10 %, a i.UPr = +10 %.

PaboTta cuctembl C 3a4aHHOW HOMWHANbHOW MOLLHOCTbIO U OFPaHUYEHUSIMU UHTErpanbHowm
cocTaBnsioLen nokasaHa Ha pucyHke X.2. Kak BUOHO 13 pucyHka, nepexofHblii npouecc nporekaeT
HECKONbKO ObICTpee, T. K. 3HAYeHMe BbIXO4HOW MOLLHOCTM Cpa3dy HauMHaeT pacTtu oT P.nom, a He oT
HyneBoro 3HayeHus. Takke 3agaHue P.nom Heobxogvmo npu ncnonb3osanuu MNA-perynsrtopa.

X.2 OnpegeneHune napameTpoB NpeABapUTENIbLHON HaCTPOMNKM

perynsatopa
MpuBeOeHHbI HUXE MeTo[ Mo3BonseTr T tos
onpefenuTb  NpUBNU3MTENbHLIE  MapameTpbl
HacTpolku perynatopa Aansa  obecrnedyeHus L] o ity ppf——

BO3MOXHOCTU  MOCeylowWwero  NpUMeHeHus
TouHoMn aBTOHACTPOMKW. aT10 ObiBaeT
HeobxoguMo B crnyvae, ecnM npoBedeHue |
npeaBapuTenbHON HAaCTPOMKM B aBTOMaTUYECKOM |

pexumve HeonycTUMO. pybas oLEeHKa Tt T LI
napameTpoB perynsitopa ocHoBaHa Ha 01 ty

BPEMEHHLIX  XapaKTepucTukax  MepexoaHou PucyHok X.3 — Mpachuk
YHKUMM 0O beKTa perynnpoBaHus. nepexoaHon pyHKUUn

Ona cHATMS nepexodHoW (yHKUMM OOBEKT BbIBOASIT B pabouvyto obrnacTtb B pYy4YHOM pEXUME,
noxugatotcs  cTabunusaumm  perynupyemMon  BEnWYMHbI U BHOCST BO3MYLLEHUE U3MEHEHWEM
ynpasnsiowero Bosgenctemsa Ha AP, [% OT gvana3oHa W3MEHEHUs YNpaBrisiiolero BO3AeNCcTBus].
CTtposT rpadumk nepexogHomn pyHKumMmM (CM. pucyHok XK.3).

Mcnonb3ysa rpaduk, BblYUCINTD:

toﬁ = t1 -1,
Vob = (T2 — T1)/(tes x AP),
T = 41,
Xp =2 X T X Vop,
roe:
Xp - nosioca nNponopumnoHanbHoOCTH, [eq. nam./%];
T - NoCcTosIHHas 3anasabiBaHus, [C];
tos - NnocTosiHHas BpeMeHun o6bekTa, [c];
Vob - MaKkcuMarbHasi CKOPOCTb U3MEHEHUSI PEryrNMPYyEMOi BENUYUHBI
npv U3BMEHEHUWN 3afaHus Ha OAMH NPOLEHT, [eq. nam./%l/cl;
T - MHTerpanbHas NocTosiHHas, [C];
T, - yCTaHOBUBLLEECS 3HAYEHUE PEryNNpPYEMON BENUYMHSI, [eq. U3Mm.];
T, - HavanbHoe 3HauveHue, [ed. uam.J;
AP - M3MeHeHWe ynpaBnsaioLwwero Bo3genctems, [%].

Koadbduument  t4/t, (napametp td.ti), onpegensowmin  gono  AuddepeHumansbHon
cocTaBnsiowen, Bbibnpaetcsa n3 uitepsana [0,1...0,25].

KoHkpeTHoe 3HaueHune 1T,/T, 3agaeTcd C y4eTOM pearnbHbIX YCMOBWUIMA 3KChnyatauun w
XapakTepuUCTUK MCMOMb3yeMbIX TEXHWYECKUX cpedcTB. [ns Toro, 4Tobbl onpedenuTb onTMManbHoe
3HaYeHue T,/T,, He06XOANMO CONOCTaBMTL PaboTy CUCTEMBI B peasibHbIX YCNOBUAX aKCnyaTauum npu
OBYX-TPeX pasnuyHbIX 3Ha4YeHUsAX TT,/T, (Hanpumep, npu t,4/t, = 0,1; 0,15 1 0,25).

Mo ymonuaHnwuio BBeaeHo 3HaveHne t,/t, = 0,15.
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MpunoxeHue U. KpaTkoe onucaHne mogudukaumn npuéopa TPM151

Mpunoxenne W. 3apaHue
perynsatopa

3apaHve 3agepxKek ana
TEXHOJI0rM4YeCkum
npeabAaBnAnTCA

paboTbl.

obopyanoBaHuemM, K
XecTkme  TpeboBaHus

Mpumepom MoxeT ObITb Hacoc WM KOMMPEeccop,
KOTOPbIN HEMb3S BKNOYaTb CIWLLIKOM HYacTo UMW Hemb3s
BbIKMIOYaTb, €CnnM OH He npopaboTan 3agaHHoe Bpems,
«OTOOXHYIT»

nwnn Henb3d BKNK4YaTb, €ClM OH He

Heobxoaumoe BpemaA.

[1ByXNO3nLMOHHOIO
(ON/OFF) perynatopa uCnonb3ylTCs MNpu ynpaBreHuu

KOTOPOMY
no

3agepXeKk AnNA  ABYXNO3ULMOHHOIO

pexvmy

- NAPAMETPHI NPUEOPA
I PerynaTops
~ Perynatop Me...

- Oeyxnoauywornwi (ON/OFF)

v Bpems Jagepeey Bin./oaxn, WM dL.on
v MAHMMANEHDE Epeama yoepoanien MM

B0 BROuEssoM cocorkn HE.on
v MAHMMANEHDE Epean yoepaanien MM

B BHEMOMEHHOM cocToRHmd Ht.oF

Takke WCNonb3ysl 3agepXxku [BYXMO3ULMOHHOMO PETynsiTopa, MOXHO MPU CTapTe CUCTEMbI
obecneunTb BKIOYEHWE OOHOr0 06OpYyAOBaHUsSI Mocne Toro, Kak Apyroe 3amnycTuTcst U BblAeT Ha

TpebyeMmblii pexxumM paboTbl.

ni 3a.qep)KKV| BKITHOYEHUA/BbIKIKOYEHUA UCNOSTHUTENbHOIo

MexaHuama

3agepXkkn  BKMOYEHUS M BbIKIHOYEHNS
VCMOMHUTENBHOTO  MEXaHW3Ma  UCKM4YarT
KpaTKOBPEMEHHbIE U NOXHble cpabaTbiBaHUS
Perynsitopa u Tem cambiM npefoTBpalialoT
NUKoBble BKMNtoYeHns VIM.
Ons  [ByXno3vUMOHHOrO
MOXHO 3aJaTb ABE 3a4ePXKM:
— Bpems 3afepXxkun BknwyeHus MM

perynatopa

dL.oF;
— BPeMS  3a[EepXKKU  BbIKITHOYEHUS
MM dL.on.

B mowmeHT, korga Perynsatop gormkeH
nepeknountb coctosHne WM, HaunHaeTcs
OoTCYET BPEeMeHW 3afepXKu U nepeknoyeHne
brnokmpyetca. [lo  uctedyeHun  BpemeHu
3agepxkn dL.oF (dL.on) npoussoautcs
npoBepka BbIXOAHOrO curHana PerynsTtopa, n
ecrnM ero 3HayeHWe He W3MEHWNocb, TO
coctosHne M nepekntoyaeTcs.

PaboTa [1Byxno3vLMOHHOIO perynatopa
C 3aflep>XkaMu nokasaHa Ha pucyHke U.1.

Ycraska + HYS.C/2 |
Ycrapka

Bpems<dL.oF

/TN

Ycraska — HYS.C/2 '/

~

I
spema<dL.on _|

e

I
I
I
i
I
|

CocToaHue | Bpema
Harpesarens bea aapepxek
BKII.
BHIKII. -
| Bpems
CoctosHue \
Harpeeartens Lo | ¢ 3agepxkamm |
BKJI. i i
H |
BBIKI,
Bpems
dL.oF dL.on

PucyHok U.1 - PaboTa [1ByXno3uLmMoHHOro

perynsitopa ¢ 3agepxkamu

BKITHOYeHUs1/BbikntovyeHusa UM
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MpunoxeHue U. KpaTkoe onucaHme mogudukaumin npuéopa TPM151

n2 Yp,epx(aHMe UCNOJNTHUTEJSIbHOINro MexaHn3ma BO
BKINMHOYE€HHOM/BbIKITHOYEHHOM COCTOSHUU

Ypaepxanne VIM BO BKMOYEHHOM UMK BbIKIIOYEHHOM T
COCTORHMM MOXET WCnonb3oBaTeCA ANS 3alunTsl Tex — .
TaBxa + .G/
MCMOMHUTENbHBIX MEXaHW3MOB, KoTopble Mo  couM o ! |

NnoKa He NnpocToAnun onpeaeneHHoro BpemMeHu, unu Tex,
KOTOpbleé He MOryT BblKMO4YaTbCAd, He OTpa6OTaB

|
Yeraska t e = =
TEXHUYECKMM XapaKTepuctukam He MOryT 3anycKaTbCs, 1 12
Yeramea — HYS.C/2 :—-'—‘H . *~+~~|—-
| | I
|
1
|
|
I
|

I
|
onpeaeneHHoe BpeMsi. P | Bpemn
Ons ABYXMNO3WLMOHHOTO perynsitopa MOXHO 3aaaTb bl B ki !
BpEMS  yAepXKaHust  BO  BKIIOYEHHOM/BbIKIIOYEHHOM i ____[_f_l____ﬂl__]_
COCTOSiHUM B napameTpe Ht.on. . - ; ; L |
B MomeHT, Korga coctosiHne VMM nepekniodaetcs, ! | Pl Bpems
HaYMHAETCsi OTCYET BPEMEHU yaepkaHus, B TeyeHue -,H;‘I’,:"a’::flﬁ.. i Cmep;awer; L
KoToporo obpartHoe nepeknioveHne WM GnokupyeTtcs. Guii. —— -
Ecnun no ucteveHun Bpemenn yaepxanus Ht.oF (Ht.on) Bk, '
3HayeHne BbIXOAHOrO curHana Perynatopa v3meHMnochb, L e Bpess
TO cocTosiHne M nepeksnoyaeTcs. Pa6oTta i .
[BYXMNO3MLMOHHOIO perynatopa ¢ yaep)XaHueMm nokasaHa PucyHok U.2 - PaboTa
Ha pucyHok W.2. Ecnu Bbl 3adanu epemsi 3a0ep)XKu MByXxno3nuUmMoHHoOro perynstopa
nepekmoyeHuss (cM. n. W.1), To oTcYeT BpeMeHu c yAepxaHvnem UM
yoepXaHusl  HauuMHaeTcss C  MOMEHTa  pearibHOro BO BKIMIOYEHHOM/BbIKITIOYEHHOM
nepekntoveHns MM, 1. e. ¢ yueTom 3agepxku dL.on. CoCcTOosiHUN
ObpaTtHoe nepekntoveHe M no nctevyeHny BpeMeHn yaepxaHusi Taioke NponcxoauT C y4eToMm
3a[ePXKKH.

lMpn cTtapTe nporpaMmbl TEXHONOrO, a Takke MpU nepexoge C LWara Ha war wuHorga
Tpebyetca.yaepxaHme VM B BbIKIIOYEHHOM COCTOSIHUW. JOTO ObiBaeT HeobxoAMMO ANns Bbixoga Ha
pPEeX1M OOMONHUTENBHOrO 060pyA0BaHUS.

Bpems ygepxaHua VMMM B HayanbHOM COCTOSIHUM MpW CTapTe WM Mepexofe Ha HOBbIW Lwar
3apaeTcsa B napameTtpe Ht.oF.

BHUMAHUE! Pabota napameTpa Ht.oF pacnpocTpaHsieTcss Ha nepexon C BbIKMHOYEHHOrO
COCTOSIHUSI MpW 3aJaHHOW 30He He4vyBCTBUTENbHOCTM B napameTtpe db. [lMogpobHee o pabote
napameTpoB Ht.oF n dL.oF cMOTpu B NonHOM pykoBOACTBe no akcnnyatauun TPM 151.
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MpunoxeHue K. Kpatkoe onucaHne mogudukaummn npuéopa TPM151

MpunoxeHune K. Kpatkoe onucaHne mogmudmkaummn npuéopa TPM151

K.1 Mpubop TPM151 BbinyckaeTcsi B HeCKONbkMX Moaudukaumsix. CmeHa wmoaudukaumm
npubopa ocylecTBNsSeTca ¢ nomMolplo nporpammbl «KoHdurypatop TPM151» nytem 3anucu B
npubop cooTBeTcTBytlowero darina (cm. n. 10.7.2). MNpu 3TOM cnegyeT yyuTbiBaTb, YTO NULEBbLIE
naHenu npMbopoB pasHbix MoandUKaL i MOryT oTNM4aTbCs.

Kpome ToOro, nomnb3oBatenb MOXET cO34aTb 3akas3Hyl KOHdurypauuio npubopa TPM151,
coyeTawlylo B cebe anemeHTbl pasHbix Moaudukauui. [lonb3oBaTenb MoxeTe caenatb 3TO
CaMOCTOATENbHO MNM BOCMOMb30BaTbcA ycnyramu komnanun OBEH, obpaTtuBwuce no agpecy
trm151@owen.ru.

Mepen cospaHuem cobcTBeHHOW MoaudMKaumm Heobxooumo u3yyuTb onucaHue 6a3oBoro
npubopa TPM151 Ha KOMNakT-AUCKe, NOCTaBNSIEMOM B KOMMIEKTE C NPUGOPOM.

TPM151-01

JIEVETT B = WM1 (Harpesatens)
1 bIXOAHOM
= PEVIATOP 1| o) B [P
Jatuuk . UM2 (Harpesatens)
2 p— PETVIISITOP 2 |—> L }7

anemenHT 2
TPM 151-01. 2 KaHana nowiaroBOro perynvpoBaHus MO W3MEpPeHHOW BenuuuHe, kaxabin Kanan
noaknioyeH k cBoemy BbixogHomy anemeHTy. Perynstop MoxeT pabotatb B pexumax MAL u
ON/OFF.

Dariuk
TPM151-03 Tnonoxenm

Jariuk | 5 =

| HXOAHOH
A Exag anement 1 |

Bhiumc-
FIETETTS nuTent H PETYNIATOP

2 =
o | Brix0AHOK |

dofBen2r + | anemenr 2

TPM 151-03. OgHokaHarnbHOe MoLLaroBoe perynmpoBaHne 3aBbKKOV C AaTYUKOM NMONOXeHNs nm 6es.

TPM151-04

Jatunk = — WM (narpesatens)

1 bIXOHOIA

ppe|Bon 1 PEIATOP |—+| Soele [t
Bbiumc-

Jarank nuTeNb

2 BoixosHoi

Vel AL H anemenT 2 I__’®

Curxanusauus

TPM 151-04. OpHokaHanbHOe MollaroBoe perynupoBaHWe MO W3MEPEeHHOW WU BblIYUCMEHHOMN
BenuuuHe. MimeeTtcs BMOK KOHTPONSA HaxOoXOEHUS BENUYUHBI B JOMYCTUMbIX rpaHuuax (MHcnekTop).
CurHan ot MHcnekTopa nopaeTtcs Ha BbIXxogHOW anmeMeHT 2, K KOTOpPOMY MOAKMoYaeTcs CpeacTBo
aBapuiHOM curHanusaumu (namna, 3BoOHOK 1 T. A.).
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TPM151-05
Oaramx 5 - WM (narpesarent)
1 LIXOAHOR
g Rl — L e ] e e v
=
Hatumk IR N =
2 BIXO[IHOR
/°_ "l MHCNEKTOP H anemenT 2 _"@
Curt

TPM 151-05. OgkokaHanbHOe MOLLAroBOe perynvpoBaHve, npu 3Tom YctaBka Perynsitopa moxeT
ObITb CKOPPEKTMPOBaHa MO oOnpefenieHHoW YHKUMM OT 3HayeHusl, u3MepeHHoro Ha Bxope 2.
MmeeTcs 6nok MHcnekTopa, coegnHeHHbIn ¢ BO2.

TPM151-06

[latquk

1 BbixoaHO#

p——>-—> ‘ PETYNATOP aneMeHT | l—

Datunk

2 Ipacmx Bbix0HO#A

i e g B

UM
(3amBuxKa)

TPM151-06. OgkokaHanbHOe noLlaroBoe perynupoBaHue 3aABukkon 6e3 aatuvka nonoxenus. Mpu
aToM YcTaBka Perynatopa MOXeT ObITb CKOpPpPeKTMpOBaHa Mo onpefeneHHon OyHKLUMM OT 3HaYeHus,
n3mepeHHoro Ha Bxoge 2.

TPM151-07

Harymk . - WM (HarpesaTesb)

Tols bIXOAHOH

AT Bxop 1 PETYNATOP [—»f ey

Bhi4mc-

Natumk EIce BuixoHoiA

2/.- > Bxop 2 PETVICTPATOP || snemenT 2

(LIAIT)

TPM 151-07. OpkokaHanbHOe MollaroBoe perynvpoBaHne Mo W3MEpPEeHHOW WU BbIYUCIIEHHON
BenunyvHe. 3T1a BenuumnHa ay6nupyetca Ha LIAM 4...20 MA, K KOTOPOMY MOAKIOYaETCA aHanoroBbIi
pervucTpaTop.

TPM151-08
Naruuk WM (warpesarens)
1 BuixogHon
o ] o |y e e
Rarmx Buitmc- = MM2 (wanp.,
f,c?_ Bxon 2 HTENE A.I PETVASTOP 2 H s:::g:: “2 = 3acnonKa
t ] BNAXKHOCTH nofAYA napa)

<

TPM 151-08. OgHOBpEMEHHOE NoLLaroBoe perynvpoBaHne TemnepaTypbl U BRaXHOCTW. Bbluncnexue
BMaXHOCTU NPOU3BOANUTCH MCUXPOMETPUYECKUM METOAOM MO TEMMEPATYPE «CYXOro» U «BRAXHOIo»
TEPMOMETPOB.
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MpunoxeHue K. Kpatkoe onucaHne mogudukaummn npuéopa TPM151

TPM151-09
Jaruuk B 5 WM (narpesarens)
1 BIYUC- bIXOHO#
/—->| Bxoa 1 e H PEIYISITOP }-» anewe 1 }—
JIGAETITS F 7 YerpoiicTso,
2 eHeparop bIXOIHOW Tpebyiowee
o VIMITY/ICOB H afiemenT 2 }__’ nepuon.
BKIIOYEHNS/

BbIKNIQYEHW
TPM 151-09. OpHokaHanbHOe MOLWaroBoe perynvpoBaHMe MO W3MEPEHHOW WNWN  BblYMCIIEHHON
BennyvHe. Ha BTOpOW BbIXoA Nprvbopa MOXHO Ha OnpeAerieHHOM Lware nporpamMmmel noaatb Nepuoan-

Yeckne umnynbCbl Ana BKNKYEeHUA OONOSTHUTENbHOIo O60py,D,0BaHVIF| nnn curHanusauum o xoge Tex-
HOJ10rM4eckoro npotecca.

TPM151-10

Jatuuk

WM1 (narpeeatens)

v

Bbiyuc-
Darne PEMYNISITOP

BhixoaHoi
anement 1
MM2 (xonogunbHuk)
BhixoaHo#
anement 2

TPM 151-10. OpgHokaHanbHoOe MnoliaroBoe perynvpoBaH/e C MOMOLLbLI CUCTEMbl «HarpeBaTenb -
XONOAMNIBbHMK- MO N3MEPEHHOW UMW BbIYUCIIEHHON BEMUYUNHE.
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JincTt peructpaumm uameHeHnin

JlucT peructpaumm nameHeHUn

Ne Homepa nucrtoB (cTp.) Bcero Oata

NIUCTOB Moanucb
U3MEHEHNA | U3MeH. 3aMeHeH. HOBbIX | aHHynup. (cTp.) BHeCeHusA A
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