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Hactosimit  AOKYMeHT SBNsieTCA penpe3eHTaTUBHbLIM BapuMaHTOM pPYKOBOACTBA Mo
akcnnyaTtauum TPM151-03, naeHTMYHBIM MO COAEpXaHUIO 3TanoHy pyKoBoACTBa Mo
akcnnyaTtauum KYB®.421214.003 PJ, npoweawemMy ceptudmkaumnio Ha COoTBeTCTBUE.



CopepxaHue

BBeneHune

Hactosilee  pykoBoACTBO MO 3KcnfyaTauuu  npedHas3HayeHo  ANst  O3HAKOMIEHWs
obcnyxuBaloLLero nepcoHana € YCTPOMCTBOM, MPWHLMMOM AEWUCTBUS, KOHCTpyKumen, paboTon u
TEXHUYECKUM OBCMy>XMBaHNeM NPOrpamMMHOro YHMBEPCanbHOro nameputens-perynstopa TPM151-03
(B BanbHenLweM No TEKCTY MMeHyeMoro «npubop», «npnéop TPM151-03» nnu «TPM151-03»).

PykoBoacTBO Mo akcnnyatauuy pacnpoctpaHsieTcs Ha npubop TPM151-03, BbinyLweHHbIn no TY
4211-009-46526536-03.

Mpubop TPM151-03 mnsrotaBnmMBaeTCs B HECKONbKUX BapuvaHTax MCMOSHEHMWs, OTNnyatoLmnxcs
Opyr oT gpyra TWMOM KOpryca WM TUMOM BCTPOEHHbIX 3MIEMEHTOB, CryXaluMx AMs yrnpaBneHust
VCMONHUTENbHBIMK MexaHnamamn. Moandvkaumnm npubopa COOTBETCTBYET YCNOBHOE 0603Ha4YeHne:

KOHCprKTVIBHOG UCNOJIHEeHHUe!:

H-  kopnyc HacTeHHoro kpennenusi ¢ pa3amepamu 130 x 105 x 65 MM M CTeneHbio 3aLnTbl
Kopnyca |P44;

L1 — kopnyc LUMTOBOrO KpenneHus ¢ pasmepamm 96 x 96 x 70 MM U CTeneHbio 3almThbl CO
CTOPOHbI NepeaHen naHenn IP54.

[abapuTHbIe YepTexn KOPNyCcoB pasnuYHbIX TUNOB NpuBeAeHb!l B Mpunoxernn A.

Tun BbIXOoAHOrO 3nemMeHTa 1:

P — pene anekTpomMarHUTHOE;

K - ontonapa TpaHaucTopHasi CTPYKTYpbl N—p—N-TWNa;

C —onTonapa cCUMUCTOPHaS;

T - BbIXOA ANS yNpaBrieHns BHELWHUM TBEPAOTENbHbIM pene.
Tun BbIXOQHOIO 3fIeMeHTa 2:

P — pene anekTpomMarHUTHOE;

K  —ontonapa TpaHavucTOpHas CTPYKTypbl N—p—N-TWNa;

C —onTonapa CUMUCTOPHas;

T - BbIXOA ANs yNpaBrieHVsl BHELWHUM TBEPAOTENbHbIM pene.

MpuMep NonHoro HasBaHWst NpuGopa Npu 3akase:
TPM151-H.CP.03.

MpuBegeHHoe ycrnoBHOe 06GO3HAYeHWEe yKa3blBAET, YTO WU3rOTOBMEHWIO W MOCTaBKE MOAMEXUT
nameputenb-perynatop TPM151-03 B kopriyce HaCTEHHOro KpenneHusl, OCHaLLEHHbI CUMUCTOPHOM
onTonapoi B KayecTBe NEpPBOro BbIXOAHOrO 3MEMEHTa W 3MeKTPOMarHWTHbLIM perne B KayecTBe
BTOPOrO BbIXOAHOMO 3fIEMEHTa.

BHumaHue! [Npubop TPM151-03 moxeT 6biTb nepekoHdurypupoaH nop npubop aOpyrou
moaudukauum TPM151-xx. KpaTkoe onucaHve Mogudumkaumin npubopa TPM151 npueeneHo B
MpunoxeHnn W. WN3meHeHne KOHdurypauuss OCyLecTBNSETCA C  MOMOLLbO  Nporpammbl
«KoHdpurypatop TPM151» Ha MK (cm. pasgen 10).

Kpome Toro, Ha 6a3e TPM151-03 MOXHO co3aaTb HECTaHAAPTHY KOHUIypaLuio, CoaepaLLyo
3NeMeHTbl pa3Hblx Moandukaumin. 3a nogpobHON KOHCyNbTaumen nonb3oBaTenb MOXeT obpaTuTbes
no agpecy trml51@owen.ru B rpynny TexHu4eckow nopaepxkn OBEH.
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BBepeHue

AGGpeBUuaTypbl, UCNONb3yeMbie B PyKOBOACTBE

AHP - aBToOHacTpovika Perynsatopa
B3 - BbIXOAHON ANEMEHT
nm - MNCNONHUTENBHBIA MEXaHWU3M
HCX - HOMWHanbHasa cTaTuyeckas xapakrepucTuka
nK - nepcoHarbHbI KOMMNbIOTEP
T - Tepmonapa (npeobpa3oBaTenb TEPMO3MEKTPUHECKUIA)
TC - Tepmornpeobpa3soBaTesnb CONPOTUBMNEHNS

- Tepmon BaTenb "
TCM epmonpeobpasoBaTterib CONPOTUBIEHUSI MEHbIN

- Tepmon BaTenb COMPOTMBMNEHNS NNaTUHOBBIN
TCN epmMonpeobpasoBaTtenb Conpo e aTMHO
LAMN - undpoaHanorosbIvi npeobpasosaTenb
un - LMdPOBON NHANKATOP



1 HasHaueHue npubopa akcnnyaTauum

1 HasHaueHue npubopa

1.1 TPM151-03 npegHa3HayeH [ANs MNOCTPOEHUS aBTOMATUYECKMX CUCTEM KOHTpOmns u
ynpaBreHns MNpOuM3BOACTBEHHBIMM TEXHOMNOMMYECKMMM MNpoueccamu B pasnuyHbIX  obnacTsx
NPOMBILLIIEHHOCTH, CEeMbCKOro 1 KOMMYHaIbHOIO X035ICTBa U Ap.

1.2 TMpubop TPM151-03 BbINOMHSAET cCrieaytoLmne OCHOBHbIE (DYHKLNN:

M3MepeHne OfHOM WnnM ABYX (UNYECKUX BENUYUH, KOHTPONMUPYEMbIX BXOOHbLIMM
nepBUYHbLIMK NpeobpasoBaTensamu;

LMpoBYI0 PUNLTPALMIO AN YMEHbLUEHNS BAUAHUSA NPOMBILLNEHHbLIX UMMYMbCHBLIX NOMeX
Ha pesynbTaT U3MepeHus:;

KOPPEKLUMIO  U3MEPEHHbIX BEMWYUH AN YCTPaHeHUs  MOrpellHocTen  NepBUYHbIX
npeobpasoBaTtenei;

oTobpakeHne pe3ynbTaTtoB U3MEPEHUNA UMW BbIYUCIIEHUA HA BCTPOEHHOM CBETOAVOAHOM
YeTblpexpaspsaaHoM LMPOBOM NHONKATOPE;

perynvMpoBaHvie OQHOWN M3MepeHHOW drandeckon BenuymHbl no MA-3akoHy;

ynpasneHue 3-X No3uUNOHHHbIMU VIM;

N3MEHEeHWe YCTaBKuN perynvpyemMon BenuyvHbl No 3afaHHON TEXHOMOTMYECKON nporpamMme,
a TaKKe Kak yHKUUM OpYyrovt BENUYMHbI;

OpMMPOBaHNE aBapUHONO curHama npu OBHapyXeHUU HeUCnpaBHOCTU MEePBUYHbIX
npeobpasoBaTteneii ¢ 0TobpaxeHWeM ero NpUYMHLI Ha LMcPOBOM MHAWKATOPE;
dOopMMpPOBaHNE aBapuWHOTO CuUrHama nMpyu  BbIXOAE PErynupyeMol BenuyuHbl  3a
AonycTumble npeaens;

oTobpaxeHne Ha BCTPOEHHOM CBETOAMOAHOM LMMPOBOM MHAMKATOPE TEKYLLMX 3HAYEeHWN
napamMeTpoB TEXHOOMMYECKON NMPorpaMmbl U MOLLIHOCTU, NOJaBaeMon Ha UCMONMHUTENbHbIN
MeXaHu3Mm;

hopMMpOBaHME KOMaHAbl PYYHOrO YMpPaBMeHWS UCMOMHUTENbHLIM  MEXaHW3MOM C
KnaBwaTypbl npubopa;

nepenavy B cetb RS-485 Tekylux 3Ha4YeHU U3MEPEHHbIX UMW BbIYUCIEHHBIX BEMWYMH, a
TaKkKe BbIXOAHON MOLLHOCTU perynsatopa u napameTpoB nporpaMMbl TEXHOMOra;

U3MEHEHWe 3Ha4YeHWin NporpaMMupyeMbiX MapameTpoB Mpubopa C MOMOLLbIO KnaBuaTypbl
yrnpaBneHns Ha ero NMLEBON NaHenwu,

N3MeHeHMe 3HaYeHMN NapaMeTPOB C MOMOLLBK KOMMNBbIOTEPHOM NPorpamMMbl-KOHurypaTopa
npun CBA3N C KOMMNbloTepoM o RS-485;

COXpaHeHWe 3aAaHHbIX NPorpaMMMpyeMbIX NapaMeTpoB B 3HEPrOHE3aBMCUMON NamMsTy Npu
OTKIIOYEHNN HanpsbkeHns nutanma TPM151-03.



2 TexHWYeCcKUe XapaKTepUCTUKU U ycnoBusa akcnnyatauyuu

2 TexHU4ecKue xapaKTepUCTUKU U YCIOBUA IKCNyaTaumum

2.1 TexHu4YecKue xapakTepucTuku npubopa

OCHOBHble TexHU4Yeckue xapakTepuctukm npubopa
Tabnuuax 2.1, 2.2, 2.3.

Ta6bnuua 2.1 — O6wmre xapaKkTepUCTUKU

TPM151-03 npuBeeHbl

HaumeHoBaHue 3HayeHue

[lnanasoH NepeMeHHOro HanpsKEHUs NUTaHUS:

HanpshxeHue, B 90...245

yactoTa, 'y 47...63
MoTpebnsiemasi mowHocTb, BA, He Gonee 6
KonunuyectBo BX040B ANS NOAKMHOYEHNS AaTYUKOB 2
Bpewms onpoca ogHoro kaHana, ¢, He 6ornee 0,3
KonunuyecTBo BbIXOOHbIX 3N1IEMEHTOB 2
MHTepdenc cBs3n C KOMNbLITEPOM RS-485
[MpoTokon nepegayn gaHHbIx No RS-485 OBEH
CreneHb 3alwmThl kopnyca

ans kopnyca L1 (co CTopoHbl NMLEeBON NaHenu) IP54

ans kopnyca H P44

[aGapuTHblEe pa3mepbl Npubopa, MM

kopnyc L1 (96 x 96 x 70)+1
kopnyc H (130 x 105 x 65)+1
Macca npubopa, kr, He 6onee 0,5
CpefiHuii cpok cnyx6bl, net 8
Ta6bnuua 2.2 — BxogHble NnepBUYHbIE NpeobGpa3oBaTenu
Mpenen
H Ouana3soH Paspewatowasn OCHOBHOM
aMmeHoBaHue .
n3MmepeHus cnocobHoCTb npuBeAeHHOW
NOrpeLHoCcTH
Tepmonpeo6pa3oBatenu conpotuBnenus no NOCT P 50353-92
TCM 50M Wiqo = 1,426 -50 ...+200 °C 0,1°C
TCM 50M Wy = 1,428 -190 ...4200 °C 0,1°C
TCIM 500 Wi = 1,385 -200 ...+750 °C 0,1°C
TCI 50M Wi = 1,391 -200 ...+750 °C 0,1°C
TCM 100M Wqo = 1,426 -50...+200 °C 0,1°C
TCM 100M Wi = 1,428 -190 ...+200 °C 0,1°C
TCMN 100N W = 1,385 -200 ...+750 °C 0,1°C 0.25 %
TCIM 10001 Wy = 1,391 -200 ...+750 °C 0,1°C ’
TCH 100HW,q0= 1,617 -60 ...+180 °C 0,1°C
TCM 500M Wqo = 1,426 -50...+200 °C 0,1°C
TCM 500M Wi = 1,428 -190 ...+200 °C 0,1°C
TCIN 50001 Wi = 1,385 -200 ...+650 °C 0,1°C
TCIM 50001 Wi = 1,391 -200 ...+650 °C 0,1°C
TCH 500H Wy = 1,617 -60...+180 °C 0,1°C




2 TexHWYecKUe XapaKTepUCTUKU U ycnoBusa akcnnyatauyuu

MpogomkeHue Tabnuubl 2.2

Mpenen ocHoBHOM

HaumeHoBaHue Auanazou Paspewaiowasn npvBeAeHHOMN
namepeHus CNocobHOCTb NOFPELIHOCTH
TCM 1000MW;o = 1,426 -50 ..+200 °C 0,1°C
TCM 1000MW,;q = 1,428 -190 ...+200 °C 0,1°C
TCM 1000MWg0= 1,385 -200 ...+650 °C 0,1°C 0,25 %
TCM 1000MW;g0 = 1,391 -200 ...+650 °C 0,1°C
TCM 1000HW0= 1,617 -60 ...+180 °C 0,1°C
Tepmonpeo6pa3oBatenu conportuBneHusi no NFOCT 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
TXKK (J) 200 ...+1200 °C 1°C
THH (N) -200 ...+1300 °C 1°C
TXA (K) -200 ...+1300 °C 1°C
TN (S) 0...+1600 °C 1°C
TN (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..+1600 °C 1°C
TMK (T) -200 ...+400 °C 0,1°C
CwurHanbl NOCTOAAHHOrO HanpsiXeHusi u Toka no FOCT 26.011-80

0...5,0 MA 0...100 % 0,1 %
0...20,0 A 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..10B 0...100 % 0,1 %

[aTyMKM NnonoxeHuUs 3agBUXKeK
pe3uctuBHbin (0...900 Om) 0...100 1%
pe3ncTuBHbii (0...2 kOm) 0...100 1% 0.25 %
TokoBbIN 0(4)...20 MA 0...100 1% '
TokoBbIM 0...5 MA 0...100 1%

MpumeyaHusa

1) Wi — OTHOLLEHME COMPOTUBIEHUSA

COMPOTUBIIEHMIO, U3MepeHHOMY Mpu 0 °C.
2) Ons pa6oTbl ¢ npu6opomM MOryT GbiTb WCMOMb30BaHbl TOMBKO W30MMPOBaHHbLIE TepMmonapbl C
He3aseMIeHHbIMM paboUVMK crnasimu.

fartyvka, uaMmepeHHoe npu Temnepatype 100 °C, k ero




2 TexHWYeCcKUe XapaKTepUCTUKU U ycnoBusa akcnnyatauyuu

Tabnuua 2.3 — BbIxogHble 35IeMeHTbI

OGo3HauyeHue
HanmeHoBaHune AnekTpuyeckne xapakTepmucTukn
npu 3akase
4 A npu HanpsbkeHum He Bonee
P Pene anekTpomarHuTHoe 220B 50| 1 cos @ > 0,4
K OnTonapa TpaH3ucTopHas 400 MA npu HanpsikeHun
n—p-n tuna He Gonee 60 B MOCTOSIHHOrO TOKa
C OnTonapa cuMUCTOpHas 50 MA npu HanpsbkeHun go 600 B (B
MMMYTbCHOM pexXumMe npu tyyn < 5 mMc 1
yactote 100 My —go 1 A)
T BbIxoa ons ynpasneHus BHELLHUM BbixogHoe HanpsbkeHue 4...6 B
TBEpPAOTENbHbLIM pene MakcumanbHbI BbixogHom Tok 100 MA

2.2 YcnoBusa akcnnyaTtauum npubopa

I'Ipm6op aKcnnyaTupyeTcs Npu criegyloLwmx yCroBusx:
3aKpbITble B3pbiIBOGE30MNacHbIe NOMeLLEHNS 6e3 arpecCcUMBHbBIX MapoB U ra3os;

—  TemnepaTtypa okpyxatoLiero Bosayxa oT +1 go +50 °C;

- BEPXHUIA Npeaen oTHOCUTENbHOW BRaxHOCTN Bo3ayxa — 80 % npu 25 °C 1 6onee HU3KUX
TemnepaTtypax 6e3 kKoHgeHcauuy Bnaru;

—  atmocdepHoe fasneHue ot 86 go 106,7 kla.

[Mo ycTomumBOCTM K KNMMMaTUYECKMM BO3OENCTBUAM Mpu akcnnyaTaumu npubop TPM151-03
cooTBeTCTBYeT rpynmne ucnonHenus B4 no FOCT 12997-84.

Mo ycTOMYMBOCTM K MEXaHWYeCKUM BO3OENCTBUAM NpW 3kcnnyaTaumm npubop TPM151-03
cooTBeTcTBYeT rpynne vucnonHenus N1 no FOCT 12997-84.

[abapuTHble 1 yCTaHOBOYHLIE pa3mepbl Npubopa npmeeaeHs! B MNpunoxerun A.




3 Onwucanue npu6opa

3 OnwucaHue npubopa

B paHHOM paspgene npusefeHbl nporpaMMupyemble DparMenT IKPaHHOro HHTepdeica PagLACHAIOWMIA
napameTpbl ANsi KaXO0ro afneMeHTa CTPYKTYPHOW CXEMbl. MYTb K YCTAHABNMBAEMbIM NBDAMETDAM B NEpe|He
3ajaHve  3HaueHuil napameTpoB  ynobGHee  BCero napamerpos nporpammsl “Korduryparop TPM151
npoM3BOANTE C MOMOLLLIO MPOrpamMMbl  «KOHMUIYPaTOP . 25 Kordwrypauna TPMIS1 (Mus He 33aaH0)
TPM151» (cm. pasgen 10). =1 NapaveTpsi nprbopa

Bo3moxHO Takke nporpaMmmmpoBaHMe C MOMOLLbIO £]. (5 ssnssrsensensraseasrass
KHOMOK Ha nwuueBol naHenn npubopa (cMm. pasgen 3 &N e
Owwnbka! UCTOUHUK CCbINIKM He HanpeH.). OTOT cnocob Ok l1apameTp
CroXHee, HO He TpebyeT noaknoyeHns npubopa k MK.

3.1 Cxema npubopa

3.1.1 CrpykTypHas cxema npubopa npuBegeHa Ha pucyHke 3.1.

1
Mporpammsbl T1e)2(H0nora RS-485 < >
Computer

PucyHok 3.1 — CtpyktypHasa cxema TPM151-03

Mpnbop TPM151-03 — opHOKaHamnbHbIN, OCYLECTBMAET MNOLaroBoe peryrnvpoBaHne Tpex-
No3nLMOHHBIM VIM (3a4BWXKKON) C AaTYMKOM NONOXEHUS unn 6e3 Hero.

3.2 KaHan perynupoBaHus

KaHan perynupoBaHusi (nanee — «KaHan») npegHasHayeH [Ans perynupoBaHusi OAHON
dusnyeckor BenuuuHbl (TemnepaTtypbl, AaBNeHUs U T. 4.) N0 pe3ynbTaTaMm U3MEepeHus AaTYMKOM,
noaKntoYeHHbIM K Bxoay 1.

Bo3MOXHO Takke perynupoBaHue BbIYUCNEHHOW BeNUYMHBI (BNaXHOCTW, CPedHEero 3HayeHus
W T.4.) U3 3Ha4YeHui, namepeHHblx Ha Bxoge 1 n Bxoge 2. [Npu aTOM perynupoBaHue npou3BOaUTCS
6e3 NCcrnonb30BaHNA JaTymKa NMosoXKeHNs 3aABUKKM.

[nsa perynupoBaHusi B KaHane Ncnonb3yeTcs UCNOMHUTENbHBIA MEXaHU3M TUNa «HarpeBaTtenb»,
KOTOPbI NO3BOMSIET YBENMMYMBATb 3HAYEHWe perynupyemMon BenuuuHbl. Ynpaenewve WM
npoussoanTca npu nomowm BO 1 n B3 2, BbiOpaHHbIX nonb3oBaTenem npu 3akase (3/M pene,
ONTOTPaH3MCTOP, ONTOCUMUCTOP).

Mpumeyanue — lMonb3oBaTens MoxeT GecnnaTtHO 3akasaTb koHdurypaumwo TPM151-03 ans
ynpaenexus VIM Tvna «XonoaunbHWK» (YMEeHbLUAeT 3Ha4YeHne perynupyemon BenunynHbl). [ina saToro
HeobxoanmMo obpaTuTbCA K cneumanucTam no agpecy trml51@owen.ru.
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3 OnwucaHue npubopa

3.3 MowaroBoe perynupoBaHue. Nporpamma TexHonora

TPM151-03 npegHasHayeH Ans NOLWAroBOro YnpaBreHUsi TEXHOMOrMYeckMM MpOoLLEeCCOM,
KOTOPbIN MOXET BKoYaTb crnegyowmne ctagum (Ha npuMmepe perynupoBaHnsi TemnepaTypbl):
- noaaepXaHue 3agaHHoro 3HayeHns (yCTaBku) TemnepaTypebl;
- HarpeB [0 3a[laHHOro 3Ha4YeHUsa TeMnepaTypbl UNK B Te4eHue 3aaHHOro BpeMEHU;
—  oxNnaxpaeHwe o0 3a4aHHOro 3HaveHWs TemnepaTypbl NNy B Te4eHWe 3a4aHHOro BPEMEHMW.
[Mpu HarpeBe MOXHO 3agaTb CKOPOCTb
Harpesa WNW MOLLUHOCTb, MOAaBaemylo Ha
VCMOSNHUTENBHbBIA MEXaHU3M.
OxnaxaeHve ocyllecTBnseTca nytem
OTKNIOYEHUA HarpeBaTens, NnpyM 3TOM MOXHO
OrpaHNYnTb CKOPOCTb OXNaXAeHUs.

MNocnepoBaTenbHOCTb 3Tanos
TEXHOMOrMYeckoro npouecca HasblBaeTcs PucyHok 3.2 — NMpumep MNMporpammsbi
[Mporpammoit  TexHonora (unu  MNpPOCTO TexHonora ana TPM151-03

Mporpammont), a kaxgein atan — Larom
Mporpammbl TexHorora.

Mpumep lNporpaMmmbl TexHorora, NpPeAcTaBneHHONW B BuAae rpaduka U3MEHEHWsi YCTaBOK BO
BpeMeHMu, NpusefeH Ha pucyHke 3.2.
Bcero B TPM151-03 MoxHO 3agathb 40 12 He3aBucuMbix Mporpamm TexHonora no 10 Laros kaxaas.

MpumeyaHue — [llonb3oBaTens MoxeT co3gatb [lporpammy 6onee uyem u3 10 Laros wnu
[Mporpammy, paboTatoLyto Mo GECKOHEYHOMY LIMKIY, 3@ CYET UCMOMb30BaHUS «llara C nepexoaom»
(cm. Huxke).

[Ons kaxpgoro LWara Nporpammbl TexHomnora 3agatwTcs cneayoLie napameTpbi:
—  YcraBka Ans perynupyemon Benu4Hel (cM. n. 3.9);

—  TVUN yCTaHOBKM (C Koppekumen no rpaduky nnm bes Hee)

- vn Wara;

—  AanutensHocTb Lllara unu ycnoeuve nepexopa Ha cneaytowmii Lar.

3.3.1 Twun WWara NMporpammbl TexHonora

LLar Mporpammbl MOXeT ObITb TPEX TUMOB: 5 &5 Kondrypauna TPMIS] (VA He 33aaH0)

—  «OBbIYHbIN War»; 28 MapareTpe NpGopa

—  «wWar ¢ nepexonom; = nporpamve: Texvonora

—  «KOHeL, NporpaMmbi». & @ nporpasma e -

Ons  «oBblMHOTO wWwara» W «wara ¢ e-B Wor Ne-
NepexoaoM» 3aJaloTcsl YCTaBKM U YCHoBWS f Wbt S
nepexoga Ha cneayiowwmit War, ans «koHua 2{9 HNIP PECTPAYIM S [MPESDUN | (91 Y

! V" Homep wara ana nepexoaa .St

nporpaMMbl» 3TU MapamMeTpbl 3ajaBaTb He
HYXHO.

«lllar ¢ nepexogom» NO3BOMSET MO OKOHYaHWM AaHHoro Lllara nepenTu He k cnepyolemy 3a
Hum LWary, a k Mporpamme u LWary, koTopble ykadaHbl napameTtpamu nU.Pr n nU.St.

Mcnonb3ys «war ¢ nepexogom», Bbl MoxeTe co3aarts:

—  Tporpammy, coctosiyto 6onee yem n3 10 Laros (pucyHok 3.3, 6, r);

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

MpumeyaHue — OctaHoBka [lporpammbl, paboTawolien No GECKOHEeYHOMY LMKy, BO3MOXHA
TOMbKO NPM NOMOLLM KHOMOK Ha NWLLEeBO naHenun npubopa.
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3 Onwucanue npu6opa

Heuuknuueckas MNporpamma B TPM151-03 (pucyHok 3.3, a, 6) cocToMT U3 nocrnegoBaTernbHOCTH
«OBbIYHbIX LUAroB» W «LWAroB C NEpexofoM», KoTopasi 3akaHumBaetcst Llarom Tuna «koHel

nporpammbi».

PucyHok 3.3 — NMpumepsbl NMporpamm, KOTOpbie MOXHO peanM3oBaTb C NOMOLWbIO
pa3nuyHbix TunNoB Lllaros:
(a) Mporpamma u3 9 WaroB 1 «KOHLLa NpOrpamMmmbl»;
(6) Mporpamma n3 11 LLlaroB 1 «KOHLia NporpaMmmbI»;
(8) Mporpamma u3 8 llaroB, pa6oTakwas Nno 6eCKOHEYHOMY LiMKNY;
(r) Mporpamma wu3 12 LUWaroB (nocnegHue 3 LWara noBTOpsAtTCA
6eCKOHeYHOMY LUKNY)

3.3.2 YcnoBus nepexopa Ha cneayrowmm Lar

B TPM151-03 BO3MOXHbI YETHIPE BapuaHTa = &3 Kodarypswn TPHISI (e ve saasnc)
norvkun nepexoaa Ha cneaytowmi Lar: T

1) «no 3HayeHW» — N0  JOCTUXEHUU | B roopusate
dusmyeckon BENNYNHOM 3Ha4eHus, Sl War N Y
¥ Norveca nepexoas Ha creAyrounsi war
3agaHHoro napameTpom SP.PS; e R E
2) «nNo BpeMeHu» — MO  UCTeYEHWUU 485 Snaeswre nopors Ana nepexons

A0 [ MTENEHOCTE WS

OnuTenbHOCTM Wara;
3) «no 3HayeHuo VI BpeMeHn» — Npu BbINOMHEHNN OQHOBPEMEHHO ABYX NEPBbLIX YCIOBUN;

no

4) «no 3HayeHuto WUJTIN BpemeHu» — npu BbINOMHEHUU XOTS 6bl ogHOro ©3 OBYyX MNepBblX

YCINOBWIA.
JNoruka nepexopaa Ha cneayowmn War 3agaetca napameTtpom LG.PS.
OnutensHocTb Lara npu nepexone «no BpeMeHw» 3agaeTcsi napameTpom t.PS.

lMpn nepexoge «MoO 3HaYeHWIO» Tekyllee 3HayYeHue (U3MYECKOM BEeNUYUHBI (3HayYeHue ¢
BbluncnuTens) cpaBHuBaeTcsa ¢ 3agaHHbiM SP.PS u, ecnu oHo ctano 6onbwe SP.PS (Mnu meHbLue,

3TO onpegensieTcs napaMmeTpoM Sn.PS), NPpOMCXOAUT Nepexoa Ha criegytowmi Lar.

3.3.3 lWarn OCTAHOB 1 ABAPUA
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3 OnwucaHue npubopa

[ea nocnegHux Lara (Ne 9 u Ne 10) nocnepgHen [porpammbl TexHonmora (Ne 12)
3apesepBupoBaHbl B Npubope Ans onucaHus cocTosiHuii npubopa ABAPUA n CTOM (cm. n. 5.3).
Takum obpa3som, nocriegHsia MNporpamma okasbiBaeTcs kKopoye Apyrux Ha 2 LWara.

[nsa onucanusa coctosHma CTOM (STOP) B npubope 3apesepsuposaH Lllar Ne 10 lMporpammebl
Ne 12. Ha atom LLlare nonb3oBaTenb MOXeT (CM. mapaMeTpbl YcTaBku, n. 3.9):

—  OTKYMTb perynupoBaHue, 3afaB HyNeBOe 3HayeHWe MOLLHOCTM, MNoAaBaeMon Ha

McnonHMTenbHbIN MeXaHn3wm;

—  nopasaTb PMKCMPOBaHHOE 3HAaYeHNe MOLLHOCTU Ha VIM;

—  MOAAEPXMBATb PErynvmpyemyto BenuuuHy Ha ypoBHe, 3aAaHHOM YCTaBKOW.

[ns onucanusa coctosHua ABAPUSA (FAIL) B npubope 3apesepeupoBaH LLar Ne 9 lMNMporpammbl
Ne 12. Ha atom Lllare nonb3oBaTenb Takke MOXeT 3aAaTb (PUKCUPOBAHHOE HYNEBOE UM HEHyNeBoe
3Ha4yeHne MoLHoCcTK Ha M.

Ha 3aBoge-unsrotosutene ans LWaros Ne 10 («CTOIM») n Ne 9 («<ABAPWUA») Mporpammbl Ne 12
YCTaAHOBIEHO TMOCTOSHHOE HyneBOe 3HayeHue MOLLHOCTW, mnodaBaemMon Ha McnonHutenbHbI
MexaHusm. [Monb3oBaTenb MOXET NepekoHUrypnpoBaTh 3Tv creunanvavposaHHsie LLarv no ceoemy
YCMOTPEHMIO.

3.3.4 MacwTab BpemeHu B [Iporpammax TexHonora

NapameTpom Macwrta6b BpeMeHun Q Kondurypauna TPM1S1 (Mia He 3aaaH0)
nonb3oBaTenb MOXeT BblOpaTb eauHUUbl, B = Napamerpe npubopa
KoTOpbIX ByneT 3agaBaTbca ANMTENbHOCTL Lara &35 Nporpamei TexHanors
B Mporpamme: «4acbl/MUHYTbI» unm m Mporpasesa N+
«MWHYTbI/CEKYHAbI». [OaHHbIn napameTp

e

& Macwrab spemen & nporpammax  t.scl

sBnsieTcs obwum ansi Bcex MNporpamm. v = Ll
Mpumeuanue - 3agaHve anutensHocTu Lllara ogHOBpeMeHHO B Yacax, MMHYTax U CekyHaax B

TPM151-03 HEBO3MOXHO.

Mpumep. 3agaHa AnutenbHocTb wara t.PS «30.24».
Ecnn Macwtab Bpemenn t.SCL — «yacbkl/MuHyTbI», WWar 6ynet anutbea 30 4 24 muH 00 c.
Ecnu Macwtab BpemeHnun t.SCL — «muHyTbl/cekyHabl», LLar 6yaet anutbest 30 MuH 24 c.

3.3.5 PaspeluieHue 3anycka lNporpammbl TexHonora

3anyck  mobon  [Mporpammbl MOXHO [ 25 KoHdurypauna TPMIS1 (Min He 33aaH0)
paspeLmTb unm 3anpeTuTb, yCTaHOBWB =1 Napamerpei npuiopa
COOTBETCTBYlOLLEE 3HaveHue napametpa
PaspelueHne 3anycka nporpammbl.

PekomeHayeTca 3anpeTuTb 3anyck Bcex
Mporpamm, KoTOpble HE WCMONb3YITCH UMK He
CKOHUIYpUpPOBaHBI.

3.4 U3mepuTtenbHble BXoAbl

MameputenbHble Bxogsl TPM151-03 aBnstoTca yHMBEpCanbHbIMK, T.e. K HUM MOXHO MOAKMoYaTb
ntobble MNepBuyHble npeobpasosatenu ([JaTumkn) U3 nepeumncrienHbix B Tabnmue 2.2. K Bxogam TPM151-
03 MOXHO MOAKIIOYUTL OAHOBPEMEHHO ABa [laTymka pasHoro Tuna B MiobbiX COYETaHNSIX.

B kavecTtBe [laTunKoB MOTyT ObiTb MCMOMb30BaHbI:

—  Tepmonpeobpa3soBaTenu ConpoTUBEHNS;

—  Tepmonapsbl (NnpeobpasoBaTeny TEpMOINEKTPUYECKUE);

—  aKTVBHble npeobpasoBaTeny C BbIXOAHLIM aHarNoOroBbIM CUrHanoM B BuAe MOCTOSHHOIO

HanpsKeHUs Unu Toka;
—  AaT4YMKU NONOXKEHNS UCNOSNHUTENBbHBIX MEXaHU3MOB.
Ons  wn3mepeHuss TemnepaTypbl Yalle BCero WCMosnb3yloTcs TepmonpeobpasoBaTtenu

=20 nporpamer TexHonora
] Mporparaa M+«
‘3}' Paspewere 3anycKa nporpamiel mer
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3 Onwucanue npu6opa

CONpoTMBREHUS UK Tepmonapsl (cM. MpunoxeHwne ).

AKTUBHble npeobpasoBaTenin C BbIXOAHbIM aHaroroBblM CWUrHaANOM B BWAE MNOCTOSIHHOIO
HanpsxeHust (-50..50 mB, 0.1 B) unu Toka (0.5 MmA, 0..20 ™A, 4..20 mA) ™moryT 6bITb
MCMNONb30BaHbl A U3MEPEHUsI Kak TeMrnepaTypbl, Tak U ApYrnx puU3M4ecKkux BEMUYUH: OaBreHus,
pacxopa, ypoBHS U T.N.

[aTtunkn nonoxeHws npefgHasHaveHbl ANs OnpefeneHus TeKyLlero MnornoXeHus (cTeneHu
OTKPbIBAHUSI UMW 3aKPbIBAHMUS) 3AMOPHO-PErYNUPYIOWMUX KIanaHoB, 3afBuKek, LabepoB M T.n. npu
perynmpoBaHMm TEXHOMNOMMYECKMX NapamMeTpoB.

Hanbonee 4acTo B NPOMBILLIIEHHOCTM MPUMEHSIOTCSH AATHUKN NOMOXEHNUS PE3UCTUBHOIO TUNa.

3.4.1 Twun paTymkKa

Ons kaxporo Bxoga Heobxogumo 3ajatb [ QKoHdwypaum TPM1S1 (MMA He 3343H0)
TUN MOAKMIOYEHHOro K Hemy [aTtumka, BbiOpaB - NapameTpsi npubopa

ero U3  MpeanoXeHHoro  cnucka  (CnMcok &-C3 Broap
COOTBETCTBYET Tabnuue 2.2). Ecrin
n ” @ [=] Bxoane
onb3oBaTenb He Ucnonb3yeT Kakon-nnbo Bxoa, H :
HeobXxoaMMO YCTaHOBWUTL 3HaYeHWe napameTpa ¥ Tun aatunca in-t

in-t «aT4mK OTKITHOYEH».

BHumaHume! Npy HenpaBunbHOM 3aJaHuM 3Ha4YeHUs napameTpa Tun aatumka npubop Oyaet
nNpoun3BOAUTbL HEKOPPEKTHbIE M3MepPeHUs!

3.4.2 MepuognyHocTb onpoca [JatumkoB

B TPM151-03 cywectByeT BO3MOXHOCTb  [4] Q Koxdmrypaumna TPM151 (Mma He 33aaH0)

YCTaHOBUTb nepunon onpoca ﬂaTHI/IKa Ha KaXgom B D NapameTpbl npubopa

Bxoge. 3ToT napameTp onpeaensieT nepuon 5. B3 Broas
TaAKTOB pErynupoBaHusi. JTO 03HA4aeT, 4To
3 (2] Broame
n3mMmeHeHue MOLLIHOCTH, nogaBsaemMoun Ha =
McnonHutenbHbin MeXaHU3Mm, 6y,qu ABc MeproA ONpoca AaTHYHKaE itrl

npou3BoANTLCS C 4acTOTOW, paBHOW 4acToTe
onpoca Bxogos.
Mepwuopa onpoca 3agaeTcs napameTpoM itrl B cekyHaax ¢ ToyHocTbio Ao 0,1 c.

BHMUMAHMUE! He ponyckaeTcsa 3agaBaTb 3HayeHue nepuoga onpoca garymka meHee 0,3 c.

3.4.3 dtanbl 06paboTkm curHana c flatumka Ha Bxoae

CwurHanel, nonydveHHble oT [artumkoB, npubop npeobpasyeT (no gaHHbiM HCX) B Tekywime
undpoBble 3HaYeHns. [lanee B npouecce 06paboTkM CUrHanoB OCYLLECTBSIOTCA:

—  umdposas hunbTpaums curHana ot nomex;

—  KOppeKuusi UsMepuTenbHON xapaKkTepuctukmn [latuvka;

—  aBTOMaTu4eckasi Koppekums nokasaHui npubopa no TemnepaTtype cBo6OAHbIX KOHLOB TTT;

—  MaclTabmpoBaHue LKarbl uamepeHus (ans [JativkoB ¢ aHanoroBbIM BbIXOAHBIM CUTHANoOM).

MapameTpbl LMdpPOBbLIX DUNLTPOB, YCTAHOBIEHHbIE HA 3aBOAE-U3roToBUTENe, B OOMbLUMHCTBE
Ccry4yaeB YAOBNETBOPSAIT YCIOBMAM 3Kcnnyataumm npubopa. Ecrnm B npouecce paboTbl
nonb3oBaTenb OOHapPYXUT CUMbHOE BMWAHWE BHEWHUX WMMNYMbCHbIX MOMEX Ha pe3ynbTaTbl
N3MepeHUii, 3aBOACKME 3HAYEHWs MmapameTpoB LMPOBbIX PUNLTPOB MOryT 6blTb M3MEHEHbI (CM.
Mpunoxexne E.1).

3aBoACKMe 3HAYeHUs NapamMeTpoB KOPPeKUUWM U3MepUTerlbHON XapakTepucTuku [atyuka (cm.
Mpunoxexue E.2) MOXHO M3MEHSITb TOMbKO B TEXHUYECKM OBOCHOBAHHBIX CryvasX, Tak Kak npu aTom
VN3MEHATCA CTaHAAPTHbIE MeTposiornyeckne xapakrepuctmkm TPM151.
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3 OnwucaHue npubopa

3.4.4 ABTOMaTMuecKasi KOppeKuusi MnokasaHMn npubopa no Temnepartype
CcBOOOAHbLIX KOHLOB Tepmonap

OT1a Koppekumsi obecneunBaeT npaBurbHbIE 1 &5 Korrrypauwn TPMIS! (W e 2aaaro)
nokasaHus npubopa npw N3MEHEHNN & J;"‘l";;‘::'“"""“"
TemnepaTtypbl OKpyXatollen ero cpeapl. [JaTumk " @[5 Broa Mo
TemnepaTypbl CBOGOAHBIX KOHLOB Tepmonap ¥ Pesm TennepaType ceoboarsix Koros TN Ci.C
pacnonoxeH BHyTpM npubopa Yy KNEMMHbIX
KOHTaKTOB.

Koppekums BkrtoyaeTcs/BoiknovaeTca napameTpom Cj-.C.

OTKMoYEHe 3TOMO BMAA KOPPEKUMKU MOXKeT BbiTb HeoB6XoAMMo, Hampumep, Npyu NpoBEAEHUU
noesepkn npubopa. Mpy OTKMIOYEHHON KOoppeKuuy TemnepaTtypa CBOGOAHBIX KOHLOB Tepmonap
npuHUMaeTcs pasHoii 0 °C, 1 ee BO3MOXHbIE U3MEHEHUS B pacyeT He MPUHUMAOTCS.

3.4.5 MacwrabupoBaHue LWKanbl U3MepPeHUsl AN aKTUBHbIX NpeoGpasoBarenei
C aHanoroBbIM BbIXOAHbLIM CUrHANIOM

Mpn pabote c akTmBHbIMM [atuvkamu, = 25 Kowbirypauns TPMIS (VA He 3aa840)
BbIXOOHbIM ~ CUTHanoM  KOTOpbIX  SIBMSIETCS 5 umz"w
HanpshkeHve unm TOK, B npubope 5 (5] Bxoa e+
OCYyLLECTBNsieTC  MaclwTabvpoBaHue  LiKanbl 8¢ Hiniias FPaHIL HIMEHEHIR SKTHBHOPO ASTWaa  Ain.L
N3MepeHMs. Mocne MacLTabrpoBaHus A8C BEDXHAR [DAILS MIMEHEHIA SKTHEHONO A3THHKS Ain.H

KOHTpOnupyemble dusmyeckne BENNYMHBI
oTOGpaxarTcs HEMNOCPEACTBEHHO B €AMHULIAX UX
n3mepeHus (aTmocdpepax, Kunonackansix,
MeTpax U T.4.).
ﬂﬂﬂ Kaxxgoro Takoro fJatynka HeobXxo4MMO YyCTaHOBUTb AnanasoH U3MepeHus:
HWXHSIA rpaHuua Aguanas3oHa u3mepeHust 3agaeTcst napameTtpoMm Ain.L n cooTBeTCcTBYeT
MUWHUManbHOMY YPOBHIO BbIXOAHOTO curHana [atyuvka;
—  BepxHsAs rpaHuua gvanasoHa u3MepeHus 3apjaeTtcs napametpoM Ain.H u cooTBeTcTByeT
MaKcuMarnbHOMY YPOBHIO BbIXOAHOTO curHana [atyuvka.

OanbHenwas obpaboTka curHanoB [aTumka BLIX0/1HO# TOK
ocylecTenseTcs B 3afaHHbIX eavHuuax AaTuuka, MA
M3MEpeHuss Mo  fUHeWHOMY 3akoHy (npsiMo 20
nponopunoHansHoMy npu  Ain.H > Ain.L_ nnm Texyusee J—
obpaTHO nponopumoHansHoMy npu Ain.H < Ain.L). M3MepeHUe aepeHus
Mpumep T[py wucnonmb3oBaHuM  AaTunka C 4 y
BbIXOOHbIM TOKOM 4...20 MA, KOHTPOMMpYoLEero |
nasneHve B gunanasoHe 0...25 aTM., B napameTpe Ain.L Ain.H  [asnenue,
Ain.L  3apaeTca  3HaueHne 00,00, a B (0,00) (25,00) at™m

napametpe Ain.H — 3Ha4eHne 25,00 (CM. pucCyHOK
3.4). MNocne atoro ob6paboTka W oTOOpaxeHue
nokasaHui 6yaeT Nnpom3BoaMTbCS B aTMocdepax.

PucyHok 3.4 — NMpumep 3agaHuA
AvnanasoHa usmepeHus
aKTUBHOTO AaTyuka

3.5 Bbluucnurtenb

BbluvcnuTens NpousBOAUT BblYMCIIEHWE (DU3NYECKOW BeSIMYMHBI MO OAHOMY WIIM HECKOMbKUAM
BXOAHbIM 3HayeHusiM. K BbluMCnUTEN0 MOXHO MOAKIOYMTL OAUH WM ABa U3MEepUTerbHbIX BXoAa
npubopa.

[JaHHble ¢ BeluucnuTens nepeaatoTcst oqHoBpeMeHHo Perynsitopy u MHcnekTopy.

[nsa BelumcnuTtens 3afatoTcs cnefytolime napameTpsbil:

14



3 Onwucanue npu6opa

—  Tvn BblyMcnuTens (popmyna AN BbIYUCNEHUS);

—  KONMMYeCTBO Mcrosnb3yemMbix Bxonos;

—  KONMYEeCTBO 3HAKOB NOCHEe AeCATUYHOW TOYKH;

—  BecoBble kKOaDULMEHTbI M3MEPUTENBHBIX BXOAOB NPU pacyeTe B3BELUEHHOW CyMMbl.

3.5.1 Tun Bbluucnurtens

Bblumcnurtens npon3soauT ogHy @& 5 Konrrypauwsa TPHIS1 (v ve 3aaaro)
MaTemMaTUyecKylo  onepaumilo  C  BXOAHbIMU dmm":f”
BenninHamu. Tunbl Belamvcnutenen (cgpopmynel D B e
ONs BblUMCIIEHWS) W KOMUYECTBO  BXOAHbIX &[5 Broa Mo+ perachirenn
BEMUYMH, WCTONL3YEMbIX B 3TUX hopMmynax, 7“”“"’ FERY. A 0 i
Dopayna BermcnmTens CAL.t
npeacrasneHsl B Tabnuue 3.1. e G o B T e T IeN b
Ta6nuua 3.1 — Tun Bbluncnurens n KONMYeCTBO MCNONb3yeMbIX UM BXOAOB
Cums. Ha Tun Boluucnurens KonunuyecTtBo BXxoOoB,
L2+ ncnosnb3yembix Boluncnurenem
rEPE [MoBTOpPUTENDL 1
Sl B3BelLeHHas cymma 1uvnm 2
rRE YacTtHoe 2
849r KBagpaTHbIi KOpeHb 1
LoP Makcumym 1unm 2
bokE MuHumym 1unm 2
A-CF CpepHee apugmeTnyeckoe 1 vnm 2
H BblumcnuTens BnaXHoCTU 2
oF F BbluncnuTenb oTkIoYeH -

* 3HayeHue napameTpa CAL.t npu nporpaMMupoBaHUM KHOMKaMK Ha NULLEBON NaHenu npubopa
— MMoBToputenb npocto nepegaet Perynsatopy 3HaveHue, uaMepeHHoe Ha Bxope 1, He
npou3Boasi MaTeMaTUyeckux AenNCTBmN.
YcrtaHoBMTe 3HayeHve [loBTopuTenb, ecnu perynvpyemast duanyeckass BenuyuHa
usmepsieTcst Ha Bxoge 1 1 He TpebyeT HUKaKUX AOMOMHUTENbHBIX BblMUCHEHWA. Mpumep —
perynMpoBaHue TemnepaTtypbl, KOTopasi U3MepsieTcst 4aTYUKOM TEMMNEPATypbI.
—  B3BelweHHasaA cymMma BbluMcnsieTcst no opmyne:

S=01xK1+[2 x K2,

roe 01 v 2 — 3Ha4eHus1, namepeHHble Ha Bxogax 1 un 2;
K1 n K2 — BecoBble k0ahdULMeHTbl Anst BXogos 1 m 2.

BecoBble koachdpuumeHTbl 3apatoTca napametpom SCA v B Apyrux dopmynax He
y4YUTbIBaIOTCS.
C nomouupbto B3BelleHHOM CyMMbl BbIMMCNSETCA Pa3HOCTb ABYX M3MEPEHHbIX BENUYuH. [ns
3TOr0 HYXXHO 3a4aTb OHOMY BXOZY BECOBOW KOI(MDULMEHT «— 1», @ ApYromy «+1».
— YacTHoe BblMMCMSIET pesynbTaT AeNieHnst 3HayeHusi C MepBOro BXoda Ha 3HayeHue co
BTOPOro BXoAa.
— KBappaTHbIl KOpeHb V3BreKaeTCst U3 3Ha4YeHusl, M3MepeHHoro Ha Bxoge 1.
—  OyHkuum MuHumym n Makcumym nepefalT HauMMeHbluee U Haubonbliee U3 BXOAHbIX
3HaYeHun.
—  BbluuMcnuTenb BNaXHOCTW NPOU3BOAUNT pacyeT BNAXHOCTU NCUXPOMETPUYECKMM METOAOM
no TemnepaTtypaMm CyXoro W BraxHoro TepmomeTpoB. [lpu 3tom Ha Bxoge 1 u3mepsietcs
Temnepartypa Cyxoro TepMoOMeTpa, Ha Bxoae 2 — Temnepartypa BnaxHoro TepMomeTpa.
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3 OnwucaHue npubopa

—  3HaveHue BbluucnuTenb OTKIKOYEH MNOMb3oBaTeNb MOXET YCTAHOBUTb ANA OTKIHOYEHUs
Kanana perynuposanusi. B atom cnyyae TPM151-03 MOXHO MCMonb30BaTb Kak ABYXKaHanbHbIN
n3mepuTens.

3.5.2 KonuuyecTBO 3HAKOB Nnocre AeCATUYHON TOUYKUN

BbluucnenHas  dusumyeckas BEMUYMHA & waw TPMIS1 (Vs ve 330340)
MOXeT ObITb oTObpaxeHa Ha 4-x paspsigHOM ‘dmﬁw"":“”
nHankatope LMW1 c pasnuuHoW TouHOCTbIO. B o s s
napametpe dP nomb3oBatenb MOXeT 3apaTb & [ gxoatie «» essaicrmena
KONMMYEeCTBO 3HAKOB, OTOOpaxaemblX nocre SRC 1N ac Ao ocue AR T ARINE IIETOS ®

[ECATUYHON TOYKN.

Mo ymonuyaHuio ycTaHoBNeHoO 3HayeHne dP, paBHoe 2.

Ecnu yncno cnviikom Benuko v He nomellaeTcs Ha LIW, npubop «oTpe3saeT» nocnegxune undpel,
Hanpumep: npn dP =2 ynucno «485,84» otobpasutcs kak «485,8». MNpocMOTp HEMOMECTMBLUNXCH

&«
LMdP BOZMOXEH C MOMOLLbIO KHOMKM (nogpo6Hee cm. n. 5.1).

3.6 PerynsaTtop

Perynatop — 9TO nporpaMmMHbIi MOAyfMb, OTBEYalOWUA 3a MNoAAepXaHue WU3MepeHHOW wunu
BbIYMCIIEHHON BENMYNHbBI HA 3a4aHHOM YPOBHE, Ha3biBaeMOM YCTaBKOW.

Perynstop cpaBHuBaeT 3HayeHue, npuweawee ¢ Belumcnutens, ¢ YcraBkon n BolpabaTtbiBaeT
BbIXOOHOW CWrHam, HanpaBneHHbI Ha yMeHbLUeHUe WX paccornacoBaHus. BbixogHow curHan
Perynstopa B TPM151-03 noctynaet Ha bnok ynpasnexus M.

3.6.1 NUO-perynaTop

MNO-perynatop (nponopuuoHanbHO-UHTerpaneHo-guddepeHLmansHbiin - perynsatop) BblgaeT
3Ha4yeHVe BbIXOAHOW MOLLHOCTM, HamnpaBfieHHOE Ha YMEHbLUEHWE OTKIOHEHUS TEKYLLEero 3HauvyeHusi
perynupyemoi BenuynHbel OT YCTaBKu.

Mpun ynpaBnenun WM Tuna «HarpeBaTernb» 3HAYEeHUE BbIXOAHOW MOLLHOCTUM HaxoauTCst B
ananasoHe ot «0» 0o «1» (unm ot 0 go 100 %).

MWAO-perynupoBaHne sBnsieTca Havbonee TOYHbIM METOAOM MNOAAEPXKAHUS KOHTPONMPYEMOW
BenuynHel. OpgHako ans addekTmBHon pabotel MU[-perynatopa Heobxoaumo nogobpatb Ans
KOHKPETHOro 06bekTa perynupoBaHust psa KoadduLMeHTOB.

Bagava Hactpoviku MU[-perynatopa OOBOMBHO CrOXHAsi, HO OHAa MOXET ObiTb BbINOSHEHA B
aBTOMaTuMyeckom pexume. [NpuHuun pabotbl v napametpbl [MU[O-perynatopa npuBeneHs B
MpunoxeHnn XK.1.

06 aBToHacTtpovike MNUA-perynsaTopa cm. n. 12.6 n Mpunoxenne X.2.

3.6.2 OrpaHu4yeHue AuanasoHa U CKOPOCTU U3MEHEHUS BbIXOOAHOW MOLUHOCTU
Perynatopa (Tonbko ansa NUA-perynsatopa)

3HauYeHUs! BLIXOAHON MOWHOCTM TN~ = &8 Koubrrypaum TPHISH (o e soncr)
= L1 NapaseTon nosbiooa
perynsitopa HaxoAsaTcs B Auanas3oHe OT «0» L st armne
Ao «1» (unm ot 0 go 100 %). B HekoTopbix @ 3¢ Npeobpassarens crrtiance e -+
cryyasx BO3HMKaET HeobXoauMOoCTb e e e e
OrpaHNyeHnsi BbIXOJHOW MOLLHOCTW CBepXy soc Orp rans P.in
UnN CHU3Y.

Mpumep - B knMmaTokamepe Henb3si 4ONYCTUTb, YTOObLI HarpeBaTenb pabotan MeHee yeM Ha 20 % cBoeW
MOLLHOCTWU. ,D,J'IFI BbIMOSIHEHNA 3TOr0 YCNoOBUA HYXHO YCTaHOBUTb Muuumaanylo BleOﬂHyIO MOLLHOCTb
P.min «20.0».

OrpaHuyeHne gmanasoHa BbIXOOHOW MoLHOCTM Perynstopa 3agaetcs ABYMsS napameTpamu:
MakcumarnbHoe 3HadeHue P.UPr n muHuManbHoe P.min. 3T napameTpbl 3a4atoTcs B MpoLeHTax oT

16



3 Onwucanue npu6opa

MaKCMMarbHOW MOLLHOCTU, KOTOPYIO MOXHO nodaTb Ha cnonHutenbHbIi MexaHu3m. Ecnn PerynsaTtop
BblJ@aeT 3HaYeHNe MOLLHOCTM, HaxoAsALeecs 3a NpeaenamMu 3agaHHoro AvanasoHa, OHO NpUHUMaeTCs
paBHbIM P.UPr unn P.min, cOOTBETCTBEHHO.

OrpaHuyeHne CKopoCTU pocTa BbIXOAHOW MOLHOCTU Perynatopa Heobxoanmo ans 6e3yaapHoro
BKIOYeHVA McnonHuTenbHoro mexaHuama. MakcumanbHasi CKOpPOCTb  WU3MEHEHWS  BbIXOAHOM
MOLLIHOCTM 3afaeTca napameTpom P.rES B %/MuH.

3.7 YnpaBneHue Tpexno3nymuoHHsim UM

Mpnbop TPM151-03 ynpaBnseT TpexXno3MLMOHHBIM UCTIONTHUTENbHBIM MEXaHU3MOM (3aABUXKKOW)
npy MOMOLUM CUrHaNoOB TPEX TUMOB: «BOSbLUE», «MEHbLUE», «CTOoM». [Nna ynpasneHus Takum VM
Heobxoaumo ABa BbixoaHbIX anemeHTa.

Cxembl noakntodeHnss MMk  BbixogHbiM B Qfomi»fwauna TPMIS1 (WA He 3anao0)

anemeHTaMm npubopa AaHbl B npunoxenunn b. = L] Nepavepei nprbopa
TPM151 MOXET ynpaBnsiTh (S St 4
TPEXNO3NLUMOHHBIM VM C JaTyMkoM MonoXeHusi + :C :::‘nﬁ;;mmwm i ) T
nnu 693 Hero. :?’ Hamnne AATHHES NONROKEHHA 33ABHIEN dLp
Pabota ¢ patunkom nonoxenuss UM 8¢ My, BPEMA OCTEHOBKN 3AABHNKH L.StP
noKasaHa Ha pUcyHke 5,a. ABC My, BpeMA pabioTel J3ABHKKH L
TPM151 wmoxeT pabotatb C gatyvkamu B¢ MonHoe EPEMA X0AA 3AABHIKH tPH
nonoxexnus VMMM gByx TUMOB: Pe3NCTUBHBLIMW UMW £ABC Bpewn BLIBOPKA MOBTA 334BHKKH tFP
TokoBbIMU (CM. M. 7.4.3.4 v MNpunoxexune U). 4BC Wcx0aHOE NONOMENHE 33A8KNKH B % Lsp

B  koHdwurypauum npubopa TPM151-03
natyuk nonoxeHnss MM gomkeH OblTb NOAKMOYEH
K Bxoay npubopa Ne2.

Pab6ota 6e3 gatumka nonoxeHuns MM nokasaHa Ha pucyHke 3.5,6.

B atom cnyyae nonoxenne VIM Bbluncnsetca npubopom no matemaTudeckon mogenu. ins Toro,
yTobbl MaTemaTudeckas mopenb Gonee 6nM3ko cooTBeTCTBOBana peanbHOCTW, HeobxoanMo Kak
MOXHO TOYHee 3aaaTb napameTpbl peansbHoro VIM:

—  nonHoe BpeMms xoga MIM (napameTp tP.H);

—  HavanbHoe nonoxexue IM (napameTtp LSP);

—  BpeMsi Bblbopku ntodpTa (napameTp tFP).

Mpubop MO 3TMM [AaHHbIM BbIYUCASET TeKyllee MOMOXeHe 3aaBWXKKM B mobOM MOMEHT
BPEMEHW.

MNpumeuyanne — HeToyHoe COOTBETCTBME MaTemMaTUHECKOW MOAENN U peanbHOW 3afBUXKKW, a
TakKke HETOYHOE 3aAaHve Ha4yanbHOro NONOXEHUsI MOXET NPUBECTMN K HAKOMMEHUIO PacCcornacoBaHus.
B pesynbtate 3TOr0 B KpalHUX MOMIOXKEHUAX MOXEeT ObiTb MOAaH CUrHam Ha OTKpbITME UK Ha
3aKpbITWe, Korga peanbHas 3aABWbKKa y)xe NONMHOCTBIO OTKPbITa UMK 3akpbiTa. ATO MOXET MOBeYb 3a
coboli nMonomky obopyAaoBaHWsi, MO3TOMY He [AOMycKkaeTCs MCMonb3oBaHWe 3afBwkek 6e3 AaTymka
nornoxeHus 6e3 KOHLEBbIX BbIKIOYaTenen.

CnegyeT yuuTbiBaTb, YTO YrnpaBneHWe 3aaBwkkoy 6e3 gaTyumka MoMoXeHUs MeHee TOYHO W
NPUBOANT K HAKOMMEHWIO OLLNOKN.
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3 OnwucaHue npubopa

PucyHok 3.5 — YnpaBneHue 3-x no3aMumoHHbIMm UM:
a) ¢ AaTYMKOM MoroXeHus; 6) 6e3 AaTyMKa NoONoxeHUs

3.8 BbIXoaHble 3aneMeHTbl

TPM151-03 nmeeT aBa BCTPOEHHbIX BbIXxOAHbIX aremeHTa.
B31 n B32 nporpammHo npuBsisaHbl Kk Perynatopy ans ynpaeneHust 3-x no3uuyuoHHbiMu UM

(3agBwkkon). BO1 nogaeT ynpaBnsowmn curHan Ans oTkpbITUs 3agBukkv, BO2 Ha 3akpbiTve.

Ons ynpaBneHus 3-X NO3vUMOHHbIMKM MIM npumMeHsitoTca AuckpeTHble B3 (anmekTpomarHutHoe
pene, TpaH3UCTOPHas UM CUMUCTOPHAs OMToMapbl, BbIXOA ANS YNpaBreHust TBepAoTeNbHbIM pene).

3.9 YcraBKa

YctaBka — 9TO  3HayeHwe, KoTopoe
TpebyeTca nopaepxveaTtb c MOMOLLbI0
Perynstopa B [daHHbIi MOMEHT BpPeMeHU.
YcrtaBka BMecTe C  TeKywuM  3HayeHneM
perynupyemon BenuuuHbl MoJaeTcsa Ha BXOA
PerynsaTtopa.

Ha kaxgom LWare [lMporpammbl TexHonora
Ansa kaxporo PerynsaTtopa 3apatoTcs cnegyowive
napameTpbl YCTaBku:

- TN YcTaBky;
—  3HaveHue YcTaBku;
—  CKOpOCTb BbIx0ofa Ha YCTaBky;

@ [ veraswn 8 nporpasee e«
* Ycrasra Ha ware N2«
e B Yeraern npn nec e -+
ABC CropOCTE HIMEHEHHA YCTABKH
¥ Tunyeraesn
ABC HIKHAR MPAHHLS 33 A8HHA YCTABKH
ABC BEpXHAR MPAMMLA 33A8HHA YCTIBKH
ABC SHAGEHHE YCTABKH

LF.LU
P.-SP
b.CH.L
b.CH.H
SP.LU

—  [OMyCTUMblE FpaHuLbl U3MEHEHUSI YCTaBku Ansi paboTbl B pexume PyyHoro ynpasneHust

(cm. n. 12.4).
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3 Onwucanue npu6opa

3.9.1 Tun YcTaBKku

B TPM151-03 B ka4yecTBe YCTaBK/ MOXHO 3aaBaThb:

—  3HauveHwue perynupyemon pranyeckon BennumHbl (TUMN — «3HaAYEHME);

—  3HayeHue BbIXOAHOW MOLLHOCTU Perynsartopa (TUn — «MOLLHOCTb»).

Tun YcTtaBku 3agaetcs napametTpom P.-SP.

3apaHne YcTaBKM TMNa «MOLLHOCTb» ObiBaeT HEO6XOAMMO Ha HEKOTOPLIX CTaAMSAX Texnpouecca,
Korga KOHTponupoBaTb busmuyeckuii napameTp cuctembl He TpebyeTcst unv HeBO3MOXHO. B aTom
crnyyae nonb3oBaTenb MOXeT 3agaTb (PUKCUMpOBaAHHOE 3HayeHMe MOLLHOCTY, KoTopoe Oyaer
noaaBaTbCsi Ha VICMONHUTENBHBIN MexaHn3M. PerynvpoBaHus npy 3TOM NPOUCXOAUTb He Byaer.

3.9.2 3HauyeHue YcTaBKu

3HayeHue YcTaBkM TUNa «3HayeHve» 3ajaeTcs B eaMHMuax perynMpyeMOVl BeJIM4YNHbI N OOJDKHO
HaxoAMTbCA B AnanasoHe namepenus datuuvka.

3HayeHne YcCTaBkM TuMa «MOLLHOCTb» 3adaeTcsl B OTHOCUTESNIbHbIX eAMHULAX U MOXeT
NPUHUMATL 3Ha4YeHUs OT «0» A0 «1».

3.9.3 CkopocTb BbixoAa Ha YcTaBKy

B TPM151-03 MOXHO OrpaHMYnTb CKOPOCTb BbiXOAa Ha YCTaBKy.
OTa yHKUMS UCMonb3yeTcs B TeX Criydasx, Korga perynupyemas BenuumnHa AOMKHa MraBHoO, C
3a[jaHHOW CKOPOCTbIO, BO3pacTaTb UMM yMeHbLUaTbCsl Ha AaHHoM Lare Mporpammei:
— B TeuyeHue Bcero LWara (cMm. pucyHok 3.6, a);
— B TeyeHue 4vactu lllara — go pgocTmxeHuss 3Ha4YeHUs ycTaBKW, [anee OCyLIeCTBMSETCH
noaaepxaHue 4OCTUTHYTOro 3HavYeHns YcTaBku (CM. pUcyHok 3.6, 6, B).

PucyHok 3.6 — 3apaHue ckopocTu BbixoAa Ha YcTaBKy

B Havane lllara YcrtaBka npuHWMaeT 3HaveHue, paBHOE TeKyLleMy 3Ha4YeHWo perynvpyemom
BenuuuHbl (To), M Cpa3y HauYMHaET U3MEHATLCH C 3aJ4aHHON CKOPOCTbIO.

BennunHa T, - 370 3HayeHue ycTaBKu Ha npegbigyliem Lare unu HavanbHoe 3HayYeHue, ecnu
LWar - nepsbIi. Hanpumep, ecnu perynupyetca Temnepartypa, To npu ctapte Nporpammel To npumeT
3HayeHue TemnepaTtypbl OKpyXawllen cpedbl U HayHeT pacTu (MNU yMeHbluaTbCsl) C 3adaHHOM
CKOPOCTbIO OT 3TOr0 3HA4YEeHUS.

MapameTp CkopocTb BbixoAa Ha ycTaBKy LF.LU 3agaetcs B eguHuLax perynmpyemMon BenuymHbI
B MuHyTy. Ecnu 3apgatb napametpy LF.LU 3HayeHve «0», TO CKOpPOCTb MPWHUMAaETCS pPaBHOW
B6eCcKkoHeYHOCTH, T. €. YCTaBka MrHOBEHHO JOCTUraeT 3HaYeHus, 3afaHHoro napameTpom SP.LU.

3.10 CeteBom nHTepdenc RS-485
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3 OnwucaHue npubopa

Mpnbop TPM151-03 nmeeT BCTPOEHHbI ceTeBOn MHTepdenc RS-485, koTopbli npegocTaBnseT
cnegyoLime 0CHOBHbIE BO3MOXHOCTMU:

—  KoHcburypuposaHue npudopa c MK;

—  peructpauusi Ha MK napameTpoB TeKyLLEro COCTOSIHUS.

Ons pabotbl npubopa B cetn RS-485 HeobGXoOAMMO YCTAHOBUTbL €ro CeTeBble HACTpoWku. B
OfHOWM CeTVW MOryT HaxoOWTbCA HECKONMbKO NPUOOPOB, MOAKMHOYEHHBLIX K OAHOMY KoMmnbloTepy. [Ans
obecneyeHns KOppekTHON paboTbl B 3TOM Cryyae ceTeBble napameTpbl Bcex NpubopoB oaHOWM ceTu
OOMKHbI ObITb OAUHAKOBBI.

Kpome Toro, kaxabii npubop B ceT UMeeT CBOW YHMKanbHbI 6a30BbIN ceTeBON agpec.

Moppo6Ho HacTpolika ceTeBoro MHTepgerica onucaHa B pasgene 9.

3.11 Peakums npuGopa Ha cryyanHoe OTKno4YeHne NuTaHus
3.11.1 Peakuus Ha criyyaiiHoe OTKIIOYEHNe (= £5 Kondurypauns TPMISI (A He 332aH0)

nutaHns B npubope TPM151-03 onpepensietcs =2 Napawerpei npuiopa

napametpom bEHv, KOTOpbIA MOXET NpUHMMaTb = (5 Cnywebsie napaneTpe:

cnegylowne 3HavYeHus: ABC Kon-B0 OTKAMOYEHHA NHTaHHA 220
Ast Ofwee Kon-80 cOpocos res

(=1 153 PeaKuMA Ha NPON3ASHHE NHTEHHA
W Moseaerme nocne BOCCTaHOBN, NMTaHKA  behy

- «MpogomknTb € Toro xe Mecta». [lpu BbIKMOYEeHUM nuTaHus npubop TPM151-03
COXpaHseT B TeYeHue MPUMEpPHO 2-X YacoB WHMOpMALMIO O CBOEM COCTOSHUM W
BO3BpALL@ETCA B HEro nocrie BKIYEHUS MUTaHus, Npopormkasi paboTy ¢ Toro xe mecTa.
Ecnu po BbikntoyeHust nutaHma npubop Haxoauncs B coctosiHum CTOM v ABAPUA, 1o
3TO Xe COCTOSIHUE COXPaHUTCA MOocfe BKMYeHWsA nutaHus. Ecnu Hanpshkenue nutaHus
OTCYTCTBOBano AOMroe BpeMms, U MHOopMaLuMs O COCTOsSiHMM Obina yTepsHa, To npubop
nepexoaut B coctosiHue CTOIM.

—  «3anycTuTb nNepByK NporpaMmy C nepBoro wara». HesaBncumo OT TOro, B Kakom
COCTOSIHUM NPUOOP HaXOAMNCA A0 BbIKMIOYEHWUA MUTaHWUA, MPY MOABEHUN HaMpPsXXeHus
6ynet 3anyweHa nepsas MNporpamma ¢ nepeoro Llara.

- «Mepewitn B coctossinme CTOMM». MNpu6op nepexoamTt B coctosiHne CTOT.

—  «Mepentu B coctosinne ABAPUSA». MNpnbop nepexogut B coctosiHme ABAPUA.

3.11.2 Npnbop Npon3BOANUT MOACHET CryYalHbIX OTKIOYEeHU nuTaHnsa (napameTp 220). Kpome
TOro, nNpubop noAcCYMTLIBAET KONMMYecTBO CODOCTBEHHbIX MnepecbpocoB (napameTtp rES), koTopble
MOryT NPOUCXOANTL NPU OTCYTCTBUM NMUTaHWSA ANUTENbHOE BPEMS.

3HayeHns napameTpoB 220 u rES JOCTYnHbI TOMBKO AfS MPOCMOTPA; KPOME TOro, UX MOXHO
06HYyNMTL. 3aaaTb MM Kakoe-nMbo HeHyneBoe 3HaYeHNe Herb3s.

3.11.3 MNpubop  MmMeeT  SHEProHe3aBWCUMYKD  MNaMATb, B KOTOPOM  COXpaHsIlOTCH
nporpaMMupyemble napameTpbl npubopa. MapameTpbl XpaHATCA B MamsiTi B TE€YEHWE HECKONbKUX
[ecATKOB nerT.

20



4 KoHcTpyKumusa npubopa

4 KoHcTpykumsa npubopa

4.1 Mpubop TPM151-03 usrotaBnueaeTcs B NIacTMaccoBOM Koprnyce, npegHa3Ha4YeHHOM ANsi
MOHTaxa Ha BepTMKanbHON NIIOCKOCTW LMTa ynpaeneHus anekTpoobopyaoBaHuem (Moaudukaums
kopryca LLI1) unu gna HacteHHoro MoHTaxa (Moaundvkauns kopnyca H).

4.2 Kopnyc (W1 vnn H) coctouT 13 ABYX YacTel, CoeauHsieMbiXx Mexay coboi npv nomoLum
YeTblpex BWHTOB. BHyTpu Kkopnyca pasmelleHbl ABe nevaTHble nnaTtbl, Ha KOTOPbIX pacnonaralTcs
anemeHTbl cxeMbl npubopa. CoeanHeHve nnaT Apyr ¢ ApYrom OCYLLECTBASIETCA NPY NMOMOLLM NIIOCKMX
pa3beMHbIX kabenei.

4.3 KpenneHve npubopa Ha wmTe obecneumBaeTcs ABYMS dumkcaTopamu, BXOASLMMU B
KoMmnnekT noctaskv TPM151-1111.03.

4.4 ns coeAMHeHUs C NepBUYHLIMU MpeobpasoBaTensiMn, UCTOYHUKOM MUTAHUA U BHELLHUMU
ycTpovicTBamu Npubop OCHAaLLEeH MPUCOEANHUTENbBHBIM KNEMMHUKOM C KpEenneHuem «nof BUHT».
KnemmHuK y npnbopoB LLUTOBOro KpenseHus HaxoguTcs Ha 3agHen cteHke. B npubopax HacTeHHoro
KpenneHus KNeMMHWK PacrofioXeH noA BepxHeW KPbILKOW, Npu 3TOM B OTBEpPCTUSX noasoda
BHELLHWX CBA3€eW YCTaHOBMNEHb! PE3VMHOBBIE YNIIOTHUTENN.

4.5 MabapuTHble 1 yCTaHOBOYHbIE pa3mepbl Npubopa npuseaeHsl B MNpunoxerHun A.
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5 JluyeBas naHenb npu6opa. UHAUKaUMSA U ynpaBneHue

5 JluueBas naHenb npu6opa. UHaMkauma n ynpaesneHue

Ha nuueBow naHenu npubopa
MMelTCA crnegylolme anemMeHTbl
MHAVKALMKN 1 yNpaBreHus:

—  yeTblpe LMpPOBbLIX
CBETOANOAHBIX
nHamkaTopa
(Umni...Lma);

— 10 cBeTOANOAOOB;

- 6 KHOMOK.

BHewHun BUA nuueson

naHenn TPM151-03 npeacraeneH
Ha pucyHke 5.1.

PucyHok 5.1 — JluueBas naHenb npubopa

5.1 MHgukauusa B pabouem pexunme

Lindpoeble wuHaukatopbl  LINL1...LJM3 B pabouyem pexume oOTOGpaxaloT CUMBOMbHYHO
nHdopmaumio o Kanane perynupoanus. Ha LJ1 BoamoxHO oTobpaxkeHue ogHOM U3 3-X BEMNUYMH:

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

— n3mepeHHon Bxogom 2 (ceeToamopn «Bxop 2»);

— BbluMCrieHHon Beluncnutenem (cBetoaunon «BbluvcneHHoe 3HaveHne»).

MepeknioyeHre napameTpa nHamumpyemoro Ha LIN1 npomsBogutcst KHonkamm @+I§ npu aToM
CBETWUTCH OAMH U3 CBETOAMOA0B, NoKasbiBasl, kakoi 13 napaMeTpoB BbiBoAnUTCS Ha LIN1.

Ha3sHayeHne umgpoBbIX MHAMKATOPOB NpeacTasneHo B Tabnuvue 5.1.
HasHayeHue cBeToonoOa4OB NpeacTaBneHo B Tabnuue 5.2.

Ta6bnuua 5.1 — HasHayeHue unchpoOBLIX UHANKATOPOB

Undposot HasHaueHue
MHOMKaTop
LUni OTob6paxaeT TekyLlee 3HaYeHne N3MEPEHHON UMW BbIYUCIIEHHOW BENMUYMHbI
un2 OtobpaxaeT Tekywlee 3HadeHne VYCTaBkM ANA  perynupoBaHus BeENUYUHBI,
oTobpaxaemon Ha LIN1. Mpu atom cBetutcs ceetoanos «<YCTABKA»
um3 OTobpaxkaeT 3HayYeHWe BbIXO4HOW MOLLHOCTW, nogaBaeMon Ha WcnomHUTenbHbIN
MEXaHN3M, B NpoLieHTax
LUn4 OTo6paxkaeT Yepes TOYKy HoMep Tekyulel MNporpammbl 1 Homep Lara

OToGpaxeHue BpeMeHU, NnpolueaLwero ot Havyana tekyuwero Llara
Ha UWN2 moxHo oTobpasuTtb Bpems, npowegwee OT Hayana Tekyuwero LUWara. Onsa atoro

=

nonb3oBaTenb HaXWUMaeT OAHOBPEMEHHO KHOMKK HMI LWN2 nokaxeT BpeMs B eguHuuax
M3MepeHMsl, YCTaHOBMNEHHbIX NapameTpoMm MacwTtab BpemeHu (cMm. n. 3.3.4). [Mpu 3TOM 3acBeTuTCH
ceetoguog «BPEMA LWWATA». [Ins Bo3BpaTta K uHAMKauum YctaBku Ha L2 Heobxoammo elue pas

YA
HaxaTb kHomnku 2+

OTo6paxeHne YcTaBKM TUNA KMOLHOCTb»
Ecnv nonb3oBaTtenb 3agan TMn YCTaBku «MOLLHOCTb», TO Ha LIN2 otoBpaskaeTcs croso «Fr.aP»,
a 3HayeHue YcTaBku oTobpaxaeTcsa Ha LIN3. Mpu aTtom cBeTutcs ceetoanoa «YCTABKA».
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5 JluueBas naHenb npubopa. MHANKaUMSA U ynpaBneHue

Ecnu Ha kakom-nu6o LIU nomectunacb He BcA uMHdopmauums (Hanpuvep, He Bce paspsaabl

yncra), HeobXxoauMO HaxaTb KHOTMKY

<«
. OKkHO OTOGpa)KeHVIH COBUHETCA, U NoJib3oBaTeslb CMOXeT

NOCMOTPETb HENOMECTUBLUYHOCA MHdOopMaLuio.

Ta6bnuua 5.2 — HasHayeHue cBeTOAUOAOB
Csetoaunoa HasHayeHue
«ABAPUA» CseTtutcs B coctosiHM kputudeckoi ABAPUWN (o6pbiB paTyvka, neperpes u

1.n.). Muraet B cocTtosiHuu HekpuTtndeckon ABAPUU

«HACTP.MUO»

CseTutcs npu aBToHacTpolike NWA-perynsatopa

«BblY4.3HAY.»

Ceetutcs npu BblBoge Ha LIN1 BbIMMCNEHHOrO 3HaYeHus

«BX0fA 1» Csetutcs npu BeiBoge Ha LIN1 3HayveHns, namepenHoro Bxogom 1
«BXO[M 2» CseTtutca npu BbiBoge Ha LIN1 3HaveHus, namepeHHoro Bxogom 2
«YCTABKA» CseTutcs npu otobpaxkeHnn Ha L2 YcTaskn

«BPEMSA LLUAT A»

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

«PY1» MokasbiBaeT, 4To KaHan HaxoauTcs B pexxvmMe PyyHoro ynpaeneHus:
—  MWraet npu py4yHOM ynpaBneHnn BbIXOQHOW MOLLHOCTLIO PerynsaTtopa,
—  MOCTOSIHHO CBETWUTCS NPU PyYHOM ynpaBneHnn Y CcTaBKown.

«PY2» He ncnonesyetcs

«K1» CeeTtutcs, ecnun BbixogHow anemMeHT 1 kroyeBOoro tuna (C MapkUpOBKOW «Px»,
«K», «C») HaxoanTcsa B COCTOSIHUM «3aMkHyTO». [ns B31 tuna LA 4...20 mA
(c mapkupoBkor «M») ceeTogmon «K1» He 3ageNCcTBOBaH.

«K2» AHanornyHo anst BeixogHoro anemeHTa 2

5.2 HasHaueHue KHOMOK B paboyem pexume

HasHaueHue kHonok npu Paboyem pexume npeactasneHo B Tabnuue 5.3. HasHaveHne KHOMok B
OpYr1X pexumax onncaHo B COOTBETCTBYIOLMX pa3genax P3.

Ta6nuua 5.3 — HazHayeHne KHONOK

KHonka

Ha3HavyeHue

i
cron (HaxaTb

yAaepxuBatb 2-3 c)

3anyck/octaHoBka [Mporpammbl. lMepexop u3 coctosHua CTOI (STOP) B

" | cocTosHmne PABOTA (RUN) 1 obpaTHO

pelA

Bbi6op napameTtpa Ha LIN1

=M

BeiGop napameTpa, nHamumpyemoro Ha L2

K

CaBur okHa oTobpaxeHuss Ans NpocMoTpa UHdOpMauun, He NOMECTUBLLENCS
Ha LMdpoBbIX MHAMKaTOpax; Npy aBapun — otobpaxerue Ha LIN2 koga aBapum

nycx
BBon +|cron

Mepexoa B pexxum Buibopa MNporpammel u Lara (pexum SEL)

SE

Mepexon B pexum «BbICTPOro» nporpaMmMmMpoBaHus

e

Mepexon B pexum MporpaMmmupoBaHus

Mepexoa B pexxum AsToHacTpoiiku NMU-perynatopos

Mepexoa B pexum KOcTnpoBku

=

Bbixogq ~©3  BcnomoraTtenibHbIX — PEXUMOB;  OTKIHOYEHMEe
curHanusaumu; nepexopn us pexvma ABAPUA B CTOIN

aBapuiiHon
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5 JluyeBas naHenb npu6opa. UHAUKaUMSA U ynpaBneHue

MpopomkeHne Tabnuubl 5.3

KHonka HasHauyeHue
Ko | A Mepexoa B pexum Py4yHOro ynpaeneHus yctaBkow u obpaTHO
K 1N Mepexop B pexvm Py4yHoro ynpasreHusi BbIXOAHbIM CUrHanoM perynsartopa

(MoLLHOCTbI0) M 06paTHO

&« +A (+§//) M3aMeHeHne 3HayeHus napameTpa (BbIXO,EI,HOFO CurHana unum yCTaBKVI) B

pexume PyyHoro ynpasneHus

[mEJr[ngE MpuUHYaUTenbHas nepesarpyska npubopa

ek
|ul0|'.+m

Mepexog B coctosiHne MAY3A (3 coctosiHus PABOTA) n o6paTHo

hNA
MpumeyaHue. lMopsgok HaxaTuss KHOMok BaeH. CodveTaHue E+[£ O3Ha4daeT, 4YTO HYXHO

8800 b/
HaXaTb KHOMKY 1, He OTNyCKasa ee, HaXaTb KHOMKY .

5.3 CocTosiHMA npubopa u nx uHguKauus

I'Ile60p MOXET HaXOAMTbCA B OAHOM M3 OMUCAHHBIX HUXKE COCTOSHUIA:

B coctosiHun PABOTA npoussoaunTcs BbinonHeHve MNMporpammbl TexHonora.

B coctosHun [MAY3A perynvpoBaHve MpoAoIKaeTcs, HO «3aMOPaXuBalTCs» Bce
OVHaMUYeckne W3MEHEHUS: MNpekpallaeTcs oTcdeT BpemeHu [porpammbl TexHorora u
n3ameHeHve YcrtaBku. [locne noBTopHOro crapta xon [porpammbl Bo306HOBNSiIETCS C
npepBaHHoro Mecta. CoctosiHe [MAY3A MOXHO wucnonb3oBaTb AN MCKYCCTBEHHOrO
npoganerus MporpaMmmMbl TEXHoMora.

B coctosHne KOHEL, MPOMPAMMbI npuGop nonagaeT nocre 3aBepLUeHWUsi BbIMONHEHNSs!
Mporpammel TexHonora.

B coctosHum CTOIN Hu ogHa Nporpamma TexHornora He BbinonHaeTcs. Mpu 3ToM BO3MOXHO
UNU OTKMKYEHUE BbIXOAHBIX YCTPOWCTB, UNu nopdepxaHue (UKCUPOBAHHOTO 3HAYeHus
MOLLHOCTM Ha MCnonHUTENbHbIX MeXaHW3Max, Unu perynmpoBaHue Mo 3afJaHHoW YcTaBke.
MapameTpsl, onucekiBatoLwme coctosiHme CTOIN, 3apgatoTcs nonb3oBartenem (cM. n. 3.3.3).

B cocrosHme ABAPUA npubop nepexogut npu BO3HUKHOBEHWUU aBapuUMHOM cutyauun. B
3TOM COCTOSIHUM TaKkKe BO3MOXHO NoaaepaHne UKCMPOBAHHOMO 3HAYEHUS MOLLHOCTM Ha
MM (cm. n. 3.3.3).

Moppo6Ho o coctosiHum ABAPUA 1 Bupoax asapui cm. n. 12.7.

CxeMa nepekInioyeHns CocTosHuiA npubopa npuBeaeHa Ha pucyHke 5.2.

B kaxxgom coctosiHun, kpome PABOTA, Ha LIN2 BbiBognTCs cOOTBETCTBYOLLEE COOBLLEHME.
Cnncok BO3MOXHbIX COOBLLIEHNI NpuBeaeH B Tabnuue 5.4.
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5 JluueBas naHenb npubopa. MHANKaUMSA U ynpaBneHue

PucyHok 5.2 — CxeMa nepeknioyeHns cocTosHui npuéopa

Ta6bnuua 5.4 — UHOMKauusa cocTosiHMA npubopa

Coob6uweHue Ha LIN2 C::;gg:ge OnucaHue cocTosiHUA Npubopa
End (<End») KOHEL|, OcTaHoBka nocrne BbinonHeHus Mporpammel
NMPOrPAMMBI
SEaP («StoP») cTon OcTaHoBKa BbIMosIHEHUs MNporpamMmbl
rinP  («rUnP») MAY3A Maysa npwu BbinonHeHuu Mporpammel
FRCL («FAiL») ABAPUA ABapus npu BbinonHeHun MNporpammbl

5.4 PexuMbl npu6opa u obLlas cxema ux nepeknoveHus

Ha pucyHke 5.3 nokasaHa oblias cxema nepeknioyveHus pexumoB npubopa. Ha cxeme
npuBeAeHbl Takke Ha3HaYeHWsT KHOMOK M UX koMBuHauun B Paboyem pexwume. [leTanbHoe onvucaHune
MHOVKaUMKM 1 ynpasneHust B pexumax «bBbicTporo» nporpammupoBaHus, [lporpamMmmmupoBaHus,
tOctupoBkn BxopmoB, AsToHacTponkn [MU[-perynatopoB u PyyHOro ynpaBneHuss [aHo B
COOTBETCTBYIOLMX pa3genax P3.
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5 JluyeBas naHenb npu6opa. UHAUKaUMSA U ynpaBneHue

PucyHok 5.3 — Cxema nepeknioyYeHUss peXxMMmoB npuéopa
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6 Mepbl 6e3onacHoCTH

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 noaknioyeHue npubopa

7 MoHTax 1 noagknoveHue npuéopa

Mpu mMoHTaxe npuGopa Ans ero KPenneHwusl cregyeT MCMoNb30BaTb MOHTaXHbIE 3IIEMEHTHI,
BXOASILLME B KOMMIEKT NOCTaBku npubopa.

MpumeyaHue — lNepeg moHTaxom TPM151-03 pekomeHAyeTCs NPOM3BECTN KOHUryprpoBaHue
npubopa Yepes NepcoHarnbHbIV KOMMbIOTEP UNK € NepegHeln naHeny npubopa.

7.1 MoHTaxx npubopa B KOpMNyce HACTEHHOro KpenseHus
(TPM151-H)

7.1.1 MoaroToBKa NOCagoOYHOro MecTta B WKady ynpaBneHus

CnepyeT NOAroTOBWUTb MOCaAO0YHOE MECTO B LiKady ynpaBreHus Ans ycTaHOBKM npubopa B
COOTBETCTBUW C pa3mepamu, NpuseaeHHbIMU B Mpunoxerun A.

KoHcTpykums Wwkada ynpasneHus AomkHa obecnevmBaTh 3awwmuty npubopa OT nonagaHusi B Hero
BMarv, rpasun N NOCTOPOHHUX NPeAMETOB.

7.1.2 YctaHoBKa npubopa Ha BepTUKanbHYI CTEHKY B Wwkady ynpaBneHus

YcraHoBka npubopa Ha BepTUKanbHYK CTEHKY B LUKady
yrnpaBrneHus ocyLecTBnsieTcs B cnegytouwien
nocrefoBaTenbHOCTY:
1) KpoHwTenH 3akpennseTcs Tpems BuHTamn M4 Ha
NOBEPXHOCTW, MNpefHa3Ha4YeHHOW Ans YCTaHOBKM
npubopa (cm. MNpunoxeHne A 1 pucyHok 7.1, a).
MpumeyaHue. BuHTbI ANg KpenneHns KpoHLWTenHa
He BXOASIT B KOMMNIEKT NOCTaBKU.

2) KpenexHblin yronok 3auennsercsa Ha 3agHeln CTeHke
npubopa 3a BEPXHIOK KPOMKY KPOHLUTENHA (pUCYyHOK
7.1, 06).

3) Tlpubop npukpennseTcs K KPOHLUTENHY BUHTOM
M4 x 35 13 komnnekTa nocTaBku (PUCYHOK 7.1, B).

Puc. 7.1 — YcTtaHoBKa npu6opa
HaCTEeHHOro KpenfeHus

7.2 MoHTax npubopa B kopnyce wuToBoro kpennenusa (TPM151-L11)

7.2.1 MoAroToBKa NOCaA0OYHOro MeCTa Ha LUTe ynpaBrieHus

CnepyeT MOAroToBWTbL MOCAAOYHOE MECTO Ha LUMTe YrpaBrieHusi Ansi yCTaHoBKM npubopa B
COOTBETCTBUM C pasMepamu, NpUBEAEHHLIMU B MpunoxeHnn A.

KoHCTpyKuma WwmnTa ynpaeneHus gomkHa obecnevmBath 3aliuTy npubopa oT nonagaHus B HEro
BRaru, rpsiau U NOCTOPOHHUX NPeAMETOB.

Mpu pasmelleHun npubopa creayeT MOMHUTb, YTO MPU 3KCMyaTauuum OTKPbITbIE KOHTaKTh
KNEeMM HaxoAaTCs NOA HanpshKeHUEM, OnacHbIM Af1s YenoBeyeckon Xun3Hu. MoaTomy A0CTyn BHYTPb
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7 MoHTax u noaknioveHue npubopa

LMTa ynpaBneHus pa3peLleH ToNMbko KBanuLMpOBaHHLIM cCneluanucTam.

7.2.2 YctaHoBKa npubopa B WMT ynpaBneHus

YcTtaHoBka an6opa Ha BepTUKanbHY CTEHKY B LWMUT

yrnpasreHus ocylecTBnsAeTcs B cnenyouiein
nocrnenoBaTenbHOCTU:
1 Tpubop BCTaBnseTcs B creuuansHo

NOArOTOBMEHHOE OTBEPCTME Ha MULEBOW NaHenu
wmTta (cMm. MpunoxeHne A 1 puCyHok 7.2, a).

2 ®ukcaTtopbl U3 KOMMMNEKTa NOCTaBK1 BCTABNAOTCA B
OTBEPCTUS Ha OOKOBbIX CTeHkax npubopa (PUCYyHOK
7.2,6).

3 BuHTBl M4 x 35 3aBopauuBaloTCd C ycunvem B
oTBepcTVe Kaxaoro dmkcatopa Tak, Ytobbl Nnpnbop
ObIN NAOTHO MPWXAaT K NULEBOW NaHenu wuTa.

oL

e
T

Puc. 7.2 — YctaHoBKa npubopa
LUIMTOBOrO KpenneHus

7.3 MoOHTaXx BHeLIHUX cBsA3en

7.3.1 O6wme TpeboBaHUA

7.3.1.1 MNutaHne npubopa pekomMeHOyeTCs MPOU3BOAMTL OT WCTOYHMKA, HE CBA3AaHHOro
HEenocpefCcTBEHHO C MWTaHMEM MOLLHOro curoBoro obopynoBaHusa. Bo BHewHewn uenu cnegyet
YCTaHOBUTL BbIKNOYaTENb NUTaHWs, obecneymBalowyin OTKNOYeHe npubopa OT ceTn W nnaskue
npegoxpaHuTenu Ha Tok 1,0 A.

MnTaHne kaknx-nMbo yCTPOWMCTB OT CETEBbIX KOHTAKTOB Npubopa 3anpetyaeTcs.

7.3.1.2 CxeMmbl NOAKMIOYEHNA AATHMKOB U UCMOMHUTENBHBLIX YCTPOMCTB K MpMBopam pasnuyHbiX
mMoandukauni npueeaeHsl B MNpunoxernun b. MNapameTpbl NMHUKM coeguHeHns npubopa ¢ 4aT4MKOM
npveeaeHbl B Tabnuue 7.1.

7.3.2 YKazaHuAl N0 MOHTaxXy

7.3.2.1 Cnepyetr nogrotoButb Kkabenn Ona coeouHeHuss npubopa C  AaTyukamu,
VCMNOMHUTENbHBIMM MEXaHU3MaMu U BHELLUHUMWU YCTPOMCTBAMM, UCTOYHUKOM NuTaHus u RS-485. [ns
obecneyeHnsi HaOEeXHOCTU 3NEKTPUYECKMX COEAUHEHUI peKoMeHAyeTcsl ucrnonb3oBaTb kabenu c
MeZHbIMU MHOFOMPOBOOYHBLIMM XUMaMK, KOHLbI KOTOPbLIX Nepes NoAKMHYEHNEM crieayeT TwaTenbHO
3a4YMCTUTb U 3anyanTb. 3a4nNCTKy Xun kabenen HeobXo0AMMO BbIMONHSATE C TAKUM PacyeToM, YTODbI X
OroneHHble KOHLIbI NOCne NOAKIYeHUs K NpMbopy He BbICTynanu 3a npeaenbl KNeMMHUKa.

CeyeHue xwun kabenemn He OMKHO NpeBbiwatb 0,75 KB.MM.

7.3.2.2 Tpun npoknagke kabenew crnefyeT BbIAENUTb NUHUM CBA3W, coeguHsiowme npubop ¢
AaTunkaMu, B CaMOCTOSITENbHYIO Tpaccy (MW HECKONbKO Tpacc), pacnonaras ee (Unu ux) oTaenbHO
OT cunoBbix kabenew, a Takke oT kKabenewn, CO3AalOLLMX BbICOKOYACTOTHbBIE Y MMMYIIbCHBIE MOMEXM.

Ons 3awuTbl BXOAHbIX ycTponcTB TPM151-03 OT BAMSAHWSA MPOMBILLMIEHHbIX 3NEKTPOMAarHUTHbIX
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7 MoHTax u noaknioyeHue npubopa

nomMmex NUHUN CBA3N an6opa C fJaTynKamMu cnefyeTt aKpaHUpoBaThb. B kavyecTBe akpaHoB MoryT 6bITh
MCMonb30BaHbl Kak creuuanbHble kabenun c SKpaHUpPyKLWMMN  onfeTkamMu, Tak U 3a3eMileHHble
CTanbHble pr6b| nogxogdulero anametpa.

BHumaHue! PaGoune cnau TepMonap SOSHKHbI ObITb 3MEKTPUYECKU U30NMPOBaHbl APYr OT Apyra

1 OT BHELUHEro O60pyﬁlOBaHMﬂ!

Tabnuua 7.1 — NMapameTpbl NIMHUK CBA3M Npubopa ¢ AaTymKamm

OnuHa ConpoTtusneHue
Tun paTtumka JINHUU, M, NUHUK, Om, UcnonHeHune nuHumn
He Gonee He bonee
TepmonpeobpasoBartenb TpexnpoBoaHas,
CONpoTUBIEHNS 100 15,0 npoBOAa paBHOW ANUHbI
n ceveHust
Tepmonapa TepMoanekTpoaHsbIn
20 100 kabenb
(KOMMNEeHCaUMOHHbIN)

YHUMUMPOBaHHbIN curHan 100 100 [ByxnpoBoaHas
NOCTOSIHHOIO TOKa
YHUULMPOBaHHbIN curHan 100 50 [ByXnpoBoaHas
NMOCTOSIHHOTO HaNpsXKeHns

7.4 MopknioveHue npubopa

7.4.1 O6wme yKasaHunA

MopkntoyeHne npubopa criegyeT BbINOMHSATL MO COOTBETCTBYHOLUMM CXEMaM, NPUBEAEHHbIM B
MpunoxeHunn b, cobnitogasi Npu 3TOM U3NOXEHHYIO HXE NOCreoBaTeNbHOCTbL AEACTBUNA.

1) TopkntoyeHne npubopa K UCMOMHUTENBHLIM MeXaHu3Mam W BHELIHWM YCTpoicTBam, a
Takke K OTKIIIOUYEHHOMY UCTOYHUKY NUTaHUSI.

2) TlloaknioyeHne NMHUK CBS3N «NpMBop — AaTUYMKU» K NEPBUYHBIM NpeobpasoBaTensim.

3) TlloakntoyeHne NMHUK CBS3N «NpmMbop — aaTymku» k Bxogam TPM151-03.

4) TlogkntoveHve nuHUM uHTepdenca RS-485 (nogknioyeHne nuHU nHTepdernica RS-485
HeobxoaQMMO MpPOM3BOAUTL TOMBKO B TOM Cryvyae, €Cnu Mofb3oBaTtefls NnaHupyeT
KoHdUryprpoBaHue npubopa c MK unu peructpaumio aaHHbix Ha MK).

BHumaHwme!

1) KnemMmHble coeguHuTenu npubopa, npefHa3HaveHHble ANsi NOAKIIYEHUsI CETU NUTaHWUS U
BHELLHEro CuIoBoro obopyaoBaHus, paccuvTaHbl HAa MakcumanbHoe HanpshkeHve 250 B. Bo
nsbexaHue 3NEeKTPMYeckoro NpoGosi WM NepekpbiTUS M30MSALUMM NOAKIIOYEHNE K KOHTaKTam

npvbopa NCTOYHUKOB HaNPSXXEHWSI BbILLE YKa3aHHOro 3anpeLlaeTcs.

2) Onsa 3awmTthl BXoAHbIX uLener TPM151-03 oT BO3MOXHOro npobosi 3apsigaMu CTaTUYecKoro
ANEeKTpMUYEeCcTBa, HaKOMNMNEHHOro Ha NNHUSIX CBSI3N «NPUOOP — AaTymKku», Nepes NoAKIoYEeHNEM K
KNEeMMHUKY Npubopa mx xunbl cregyeT Ha 1...2 ¢ coenHNUTb C BUHTOM 3a3eMIIEHNs LWUTa.

7.4.2 MNopaknioyeHne BHELWHUX YCTPOMUCTB ynpaBneHus

Ll,enm OUNCKPETHbIX BbIXOOHbLIX 3MEMEHTOB UMEKT ranbBaHU4YecCKyro Mu3oNAUnl0 OT CXeMbl
np|/|60pa. McknioyeHne coctaBnsieT Bbixog «T» ans ynpaslieHna BHELWHUM TBepOOTEellbHbIM perne. B
3TOM cny4ae ranbBaHU4eCKy n3onauuo obecneynBaeT camo TBepaoTenbHOE perne.
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7 MoHTax u noaknioveHue npubopa

7.4.2.1 MopknioyeHune Harpy3ku Kk BO Tuna «TtpaHauctopHas ontonapa» («K»)

TpaHSI/ICTOpHaH onTonapa npuMmeHaeTcA, Kak

npasuno, oans ynpasneHus HW3KOBOSbTHBIM
3MEeKTPOMarHUTHbIM N TBepAaoTenbHbIM pene (4o 50 B
nocT. ToKa).

Ha pucyHke 7.3 npuBeaeHa cxema MoakoveHus ans
B31. Bo nsbexaHue Bbixoga M3 CTposi TpaH3UcTopa 13-3a
OonblIOro Toka CaMOWHAYKUWMMW, napannenbHo obmoTke
pene HeobxoanMo ycTaHoBUTb AuoA VD1, paccunTaHHbIN
Ha Tok 1 A n HanpsbkeHne 100 B.

PucyHok 7.3

7.4.2.2 TMopknioyeHune Harpy3sku kK BO Tuna «cummcrtopHas ontonapa» («C»)

OnTOCMMUCTOP BKIMHOYAETCA B LieNb YNPaBNeHUsi MOLLHOIO CUMUCTOpA Yepe3 OrpaHM4MBatoLLmi
pesuctop R1 (ana B31 cm. pucyHok 7.4). 3HayeHue COMpOTUBIIEHWUS pe3ucTopa onpeaensercs

BESIMYMHOI ToKa ynpasrieHns cumuctopa, R1=30/Igrkp.

OnTocMMUCTOpP  MOXeT Takke YnpaBnsiTb Mapol  BCTPEYHO-NapannenbHO  BKIOYEHHbIX
Tupuctopos VS1 n VS2 (ans B31 cm. pucyHok 7.5). ina npenoTepalyeHust npobos TMpUCTOpoB 13-3a
BbICOKOBOJIbTHbIX CKayKOB HamnpsikeHWs B CeTM K WX BblIBOAAM PeKOMeHAyeTcs MoAkmoyaTh
dunbTpytowyto RC uenouky (R2C1).

PucyHok 7.4 PucyHok 7.5
7.4.2.3 MopknioyeHune k B TMna «anekTpomarHuTHoe pene» («P»)

Ha knemmbl npubGopa BbiBeAeHbl Cyxue KOHTaKTbl 3MIeKTPOMAarHWTHOrO pene, K KOTOpoMy
NMOAKMIOYAT KOMMYTUPYEMYH Harpysky.

7.4.2.4 MopknioyeHue k B3 ans ynpaBneHus TBepaoTenbHbIM perne («T»)

BbixogHon anemeHT «T» BbloaeT
HanpshkeHne oT 4 go 6 B ans ynpaBneHus
BHEWHUM  TBepaoTenbHbiM  pene.  Cxema
NOAKMIOYEHUs MPEACTaBMeHa Ha pUCyHke 7.6 .
[aHHbIN TUMN BLIXOQHOMO 3fIEMEHTA HE OCHALLEH
BHYTPEHHeN ranbBaHN4YecKon nsonsumen.
"anbBaHW4YeCKytO pas3Bs3ky npubopa u PucyHok 7.6
NOAKMIOYEHHOTO  UCMONTHUTENBHOIO  MexaHu3ma
obecneyrBaeT camo TBepAOTENbHOE pene.

BHYTPW BLIXO[HOIO 3neMeHTa YCTaHOBMEH OrpaHNuMTENbHLIA Pe3ncTop Rorp HOMMHanom 100
Owm.
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7.4.3 MopknioyeHne AaTYMKOB

CxeMa nogknoveHns gat4ymkoB Kk npubopy TPM151-03 npuBeaeHa Ha pucyHke B.1.

7.4.3.1 MopakntoyeHne TepMmonpeobpasoBaTenen cConpoTUBNEHUSA

B TPM151-03 ucnonb3yeTcss TpexnpoBoAHas cxema MOAKIoYeHVs TepmonpeobpasoBaTenew
conpoTueneHus. lNpu Takol cxeme K OgHOMY M3 BbiBOAOB TC MOAKMIOYAOTCS OAHOBPEMEHHO ABa
npoBoAa, COEAUHSIIOLLMX ero ¢ Npnbopom, a K ApYromy BblBOAY — TPETU COeAMHUTENbHbIA NPoBOA
(cm. pucyHok B.1).

BHumaHue! COI'IpOTVIBJ'IeHVIH BCEX TpexX COeAUHUTENTbHbIX NPOBOAOB OOJIKHbI ObITb paBHbl. [Ans
9TOro0 UCNOJb3YKTCA OAMHAKOBble npoBoAa paBHOM AnuHBL. B npoTuBHOM cnyvyae pesynbTaTbl
I/I3MepeHI/Il7I MoryT ObITb HETOYHBIMMU.

MpumeyaHue — [lonb3oBaTenb MOXET MNOAKMIOYUTL TC Takke no ,D,ByXI'IpOBO,D,HOVI cxeme
(Hanpmmep, C Uenblo NCNOoJNib30BaHUA YXxXe UMeLnXca Ha obbekTe NMHUIN CB$|3VI). OpHako npu aToMm
OTCYTCTBYET KOMNeHcauuna ConpoTuBneHna CcoeauHUTenbHbIX NpoBOAOB W MO3TOMY MOXET
HabntopaTtbes HekoTopas 3aBUCUMOCTb NoKasaHWn npm6opa oT konebaHwuin TemnepaTtypbl NpoBOAOB.
Mpu ucnonbsoBaHun AByXI‘IpOBOﬂHOVI CXeMbl Mnpu NnoaroToBke an6opa K pa60Te [OMKHbI BbITb
BbINOMHEHbI AENCTBUSA, YKa3aHHble B I'Ip|/|n0>|<eHV||/| .

7.4.3.2 MoAakntoyeHne TepMOINEKTPUYECKUX Npeobpa3oBaTteneil (Tepmonap)

1) nMopknioyeHne Tepmonap K npubopy nNpPoM3BOASATCS C  MOMOLLBI — cheumanbHbIX
KOMMEHCaLMOHHbIX (TEPMO3MEKTPOAHbIX) NPOBOAOB, W3rOTOBMIEHHBLIX U3 TEX Xe CaMbiX
martepuanos, 4To 1 Tepmonapa. [JonyckaeTcs Takke Ucnonb3oBaTb NPoBoAa U3 MeTarnmnos ¢
TEPMO3INEKTPUYECKUMIN XapaKTepUCTMKaMu, KoTopble B AvnanasoHe Temnepatyp 0...100 °C
aHarnornyHbl xapakrepucTmkam MaTepuarnos 3MeKTpoAoB Tepmonapsi.

2) [lpu coeavHeHWM KOMMEHCALMOHHBIX NPOBOAOB C Tepmonapon u npubopom Heobxoammo
cobnofaTte NONAPHOCTL (CM. CXEMY NOAKMIOYEHNs, pUCYHOK B.1).

Mpy HapylweHun BbllleyKa3aHHbIX YCIOBUI MOMyT BO3HUKaTb 3HAYUTENbHbIE MOrpPeLLHOCTU
npu namepeHun!

3) Bo n3bexaHune BNMSHWA NOMEX Ha U3MepuTernbHYIo YacTb npubopa nuHKio cBasmn npubopa c
AaTYNKOM pPEKOMEHAyeTCs 3KpaHupoBaTb. B kavecTBe skpaHa moxeT ObITb UCMonb3oBaHa
3a3eMreHHas ctanbHas Tpyba.

BHumaHue! Paboune cnaun Tepmonap AOMKHbI ObITb 3MEKTPUYECKM M30NMPOBaHbI ApYr OT Apyra
N OT BHellHero oGopynoBaHusi! 3anpeliaeTcs WUCNonb3oBaTb TepMonapbl C HEW30NMPOBaHHbLIM
pabounm cnaem.
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7.4.3.3 MNopknioyeHMe aKTUBHbLIX OATYMKOB, UMEHOLMX YHUPULUUPOBAHHbLIN BbIXOOQHOW
CUTHasn ToKa Unu HanpsbkeHUs

1) AKTUBHble OATYMKU C BbIXOAHbLIM CUrHaroM B BUAE
NOCTOSIHHOTO HanpsikeHust
(-50 ... 50mB wmm 0...1 B) nopgknoyaTCs
HEMOCPEeACTBEHHO K BXOAHbLIM KOHTakTam npubopa.

2) AKTUBHbIE [ATYMKM C BbIXOOHLIM CUTHArNIOM B BUAE
Toka (0...5 MA, 0...20 MA unu 4...20 mA), B TOM
yncne AatyvkyM MOSOXKEHUst TOKOBOMO TWMa, MOXHO
noaknyatb K Npubopy TOMbKO MOCIE YCTaHOBKM
BHELLHEro LUYHTUPYIOLLIEro peauctopa (CM. pUCYHOK
B.1 wn pucyHok 7.7). Peauctop pormkeH ObiTb

NpeLusnoHHbIM  (Tuna  C2-29B, C5-25 u  T.n., PucyHok 7.7 — Cxema

MOLLHOCTbI0O He MeHee 0,25 BT, conpoTtuBneHvem noAKnovYeHUs1 akTUBHbIX

100 Om # 0,1 %) M BbICOKOCTaBMUNLHLIM Bo  AATYMKOB TWNa "napameTp-ToK",

BpemeHu 1 no Temnepatype (TKC He xyxe 25x10° “napameTp-HanpsxeHue" u

1/°C). OaTYUKOB MNOMOXEHUsA TOKOBOro
T™MNa

3) [Ona nuTaHus HopmupyloWwwmx npeobpasoBaTtenenn HeobxoaMM AOMOSNHUTENbHBLIA UCTOYHUK
NOCTOSIHHOrO HanpsbkeHus U,. Ha pucyHke 7.7 nokasaHa cxema MOAKMIOYEHUss AaTYMKOB C
YHUULMPOBAHHBIM BbIXOAHBLIM curHanom 4...20 MA k npubopam no ABYXNPOBOAHOW MUHUN.
3HaueHve HanpsxeHns U, ykasblBaeTcsi B TEXHUYECKMX XapaKTepucTUKax HOPMUPYHOLLEro
npeobpa3soBartens 1, Kak NpaBuso, NexuT B guanasoHe 18...36 B.

4) Bo nsbexaHne BMUSHWUA NOMEX Ha U3MEPUTENbHYIO YacTb NpMbopa NuHWIO CBS3W Npubopa ¢
AaTYNKOM pekoMeHayeTcs aKpaHuMpoBaTb. B kavecTBe akpaHa MOXeT ObiTb MCMOMb3oBaHa
3a3eMneHHas ctanbHasi Tpyba.

BHumaHue! «MuHycoBble» BXOAbl AaT4YMKOB B MpuGOpe 3reKkTpuyeckn ob6beauHeHbl Mexay
coboii.

7.4.3.4 MopakntoYeHne pe3aMCTUBHbIX aTYMKOB NOMOXEHUA

O1n naTymkm npegHasHayeHbl ans
onpegeneHns TeKyllero MonoXeHns (cTeneHn
OTKPbITUSA nnm 3aKPbITUS) 3anopHo-
perynvpyroLLmMx KnanaHoB, 3aABukek, Labepos u
T.N. NPV  PErynMpoBaHUM  TEXHONOrMYECKUX
napameTpoB.
PucyHok 7.8 — Cxema noaKno4YeHus gaT4yMKoB

NONoXeHUsi pe3aMCTUBHOIO TUNa

B NpoOMBbILNEHHOCTN Yalle BCEro MPUMEHSIIOTCA AaTYMKM MONOXEHUs pe3ncTuBHOro Tuna. B
AaTtuMkax 3Toro Tuna B KayecTBe YyBCTBUTENbHOIO 3NIEMEHTa UCMOMb3yeTCs Pe3nucTop nepemMeHHoro
COMPOTUBIEHUS,  MOM3YHOK  KOTOPOrO  MEXaHWYecKM CBA3aH C  perynupyolen  4acTbio
MCMNOMTHUTENBHOTO MeXaHu3ma.

TPM151-03 cnocobeH oGpabaTbiBaTb CUrHambl OaTYMKOB TMOMOXEHUS PE3UCTUBHOIO Tuna C
conpoTtusneHvem o 900 Om unu go 2 kOm.

Mpumep cxembl MOAKMIOYMEHUSI PE3UCTMBHOIO AaTyvka K Bxody 2 npubopa npefcTaBrieH Ha
pucyHke 7.8.

BHumaHue! Mpu Ucnonb3oBaHWM AaTYMKOB MOMOXEHUs No6oro Tuna gormkHa GbiTe NpoBeaeHa
COBMEeCTHas I0CTMPOBKa cucTeMbl "gaTuuk-npnbop" (cm. MNpunoxexue N).
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7.4.4 Topaknio4vyeHne K NepcoHanbLHOMY KOMNbLIKOTEPY NO UMHTepdency RS-485

7.4.4.1 MopkntoveHune npubopa k MK no nHtepdelicy RS-485 HeobxoanMo NpoM3BOAUTL TONBKO
B TOM Clny4yae, ecnu nonb3oBaTenb MnaHUpyeT KoHdurypupoBaHue npubopa € MNepcoHanbHOro
KOMMbOTEPA UMK perncTpaumio gaHHbIx Ha MK.

7.4.4.2 MogknioveHne TPM151-03 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 BbINOMHSAETCA MO ABYXMNPOBOAHOW CXEMe.
OnvHa nuHum cBasm gomkHa 6biTb He 6onee 800 meTpoB. [MogkntoyeHWe OCyLLEecTBRSETCS BUTON
napon npoBogoB, cobntogasi nonsipHocTb (CM. pucyHok B.1). MpoBog A nogkniovaeTcst Kk BolBogy A
npubopa. AHanornyHo, BbIBOAbl B coeguHsaioTcs mexay coboi.

BHumaHme! MNogkntoueHne npousBoanTcAa npu OTKMNKOYEHHOM NUTaHUK obownx yCTpOVICTB.
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8 MporpammupoBaHue npuGopa

8 MporpammupoBaHue npudopa
8.1 O6wwme npuHUMNbI NporpammupoBaHua TPM151-03

8.1.1 lMNepen axkcnnyaTaumen TPM151-03 Heobxooumo 3agaTb MOMHbIM Habop 3HA4YeHMn
nporpaMMupyembiX napameTpoB, onpegensiowmx paboTty npubopa. 3toT Habop napameTpoB
HasbiBaeTca KoHdurypaumen.

Mpn npowussoactBe npubopa TPM151-03 B Hero 3anucbiBalTCA 3aBOACKME 3HAYeHUs
nporpaMMmpyembix napameTpoB. [lonb3oBaTenb MOXET W3MEHWUTb 3HayYeHUss HeobXOAUMbIX
napamMeTpoB. [lornyckaeTcs M3MeHsITb 3Ha4YeHWsl He BCeX NapameTpoB, a TOMbKO TpebyeMbiX.

KoHdpurypaumsi 3anucbiBaeTcsi B SHEPrOHE3aBUCMMYK NaMsATb W COXpaHsieTCsi B Hel npwu
OTKMOYEHUN NUTAHUS.

8.1.2 lMporpammupoBaHne TPM151-03 MOXXHO NpoM3BOAMTL ABYMSsi Cocobamu:

—  KHOMKaMu Ha nuueBon naHenu npubopa;

—  Ha nepcoHanbHOM KOMMbiOTEPE C MoMoLlblo nporpammbl «KoHdurypatop TPM151» wnu

nporpammbl «bbicTpbin ctapT TPM151-03».

MNpumeyaHne — PekomeHayeTcs npou3BoavTb nporpamMmupoBaHue npubopa Ha K, Tak kak
yAOGHBIN NONb30BaTENLCKUIA MHTEPEnc Nporpamm KOH(UIypupoBaHUS YMEHbLUAeT BEpOSTHOCTb
3a4aHunsl OLIMBOYHbIX 3HaYEHNIA NapameTpoB.

8.1.3 lMepen nporpammupoBaHnem TPM151-03 ¢ NOMOLLbIO KHOMOK Ha €ro nuueBOon naHenu
HeobXxoaMMOo BKMHOUUTL NuTaHue npubopa. Hukakux Apyrx npeaBapuTernbHbIX onepauuii NpoBoaUTb
He Tpebyetca. MNpuHuunbl nporpammupoBaHnst TPM151-03 ¢ NOMOLLBIO KHOMOK Ha NULIEBON NaHenu
npubopa onucaHel B pasgene 11.

8.1.4 na nporpaMmMvpoBaHns C MomoLLblo nporpamm «KoHdurypatop TPM151» unm «BbicTpbin
crapt TPM151-03» Heobxogmmo nogkntoumtb npubop TPM151-03 k koMmnbioTepy no uHtepdency RS-485
yepes agantep OBEH AC3 vnu gpyrov agantep RS-485/RS-232 (cm. n. 10.3).

Pa6ota ¢ nporpammoit «KoHdpurypatop TPM151» onucaHa B pasgene 10, o «bbicTpom crapTe
TPM151-03» cm. n. 10.9.

8.1.5 lMonHbI cnMcok NporpammMmnpyeMbIX NapaMeTpoB NpeacTasneH B [Mpunoxenun B.

8.2 MocnepoBaTenbHOCTL 3aA4aHUA NPOrpaMMUMpyeMbIX NnapaMeTpPoB
TPM151-03

8.2.1 3apaHue KoHdmrypauum npubopa

3apaHune KoHdurypaumm npubopa crnepyeT BbIMOMHATb C COGMIOAEHUEM W3MOXEHHOW HUXe
TEXHOMorunu.

1) 3apaetcsa TMN gaTymka in-t AnNsi KaXxgoro ucnonb3yemoro Bxoaa.

2) [nsA Kaxporo akTMBHOTO AaTyuka 3aJaloTcs BEpXHAS U HWKHSAS rpaHuubl AuanasoHa
namepenus Ain.H n Ain.L.

3) [lpu wucnonb3oBaHMM Tepmonap BKIHOYAETCS PEXUM aBTOMaTUYECKOW KOppeKuMu Mo
TemnepaTtype cBOOOAHbIX KOHLOB Tepmonap napameTtpom Cj-.C.

4) TNpu HeobxoamMocTu Ans kaxaoro Bxoda 3apawTcs nepuod onpoca AaTyvka, napameTpbl
LMdpPOBbIX PUNBTPOB 1 KOPPEKLMM NOKa3aHWI faTyvika.

5) SapatoTcs: chopmyna ana  BelumucnuTens napameTpom CAL.t, KONMYECTBO aprymMeHToB
BblyMcnuTensa (napametp n.in.C), 3HavyeHus napameTpoB unbTpos (napametpbl CL.FG u
CL.Fd), n konn4ecTBO 3HaKOB MOCIe AECATUYHON TOYKM Ha nHanKaTope (napameTtp dP)

6) [lpu HeobxoaMmMoCTM pacyeTa BRaXHOCTU 3afdaeTcs 3HayeHWe MNCUXPOMETPUYHECKOTrO
koadhpmumeHTa napameTpom A.ist.

7) Tpwn BblMucneHWn 6Gonee 4YemM MO OOHOMY aprymeHty (ecnu k Bxogy 2 nopknioyeH
M3MepuTenbHbI AaTyuK), 3afatoTca napameTpsl in.2 u t.in.2.

35



8 MporpammuposaHue npmbopa

8)
9)

10)
11)

12.

Mpu Bbl4MCNEeHUN No hopmyne «B3BelleHHas CymMMa» 3a[aloTCa BeCOoBble KOIPdULMEHTbI
SCA1 n SCA2.

3apgatoTca napameTpbl aBTOHACTPOMKU UMK, eCcrny Nonb3oBaTerb NnaHupyeT HacTpaneaTb
perynsaTop Bpy4Hyto, napameTpbl [M[-perynmpoBaHus.

Mpn HeobxoAMMOCTM 3a4al0TCA OrpaHNYeHNs AN BbIXOQHOW MOLLHOCTU Perynatopos.
HactpavBaeTcsa 6nok ynpaBneHns 3aaBukkon Anst paboTbl C KOHKPETHON 3aABWXKKON. [pu
MCNonNb30BaHNM AaTyMKa MOMOXEHUs 3a[ABWKKM 3TO ykasbiBaeTcst B napameTtpe dLP. lMpu
paboTe 6e3 pgaTymka NONOXeHWs HeoOXOAMMO Kak MOXHO TO4yHee 3afdaTb napameTpbl
peanbHoro VMIM: nonHoe Bpems xopa WM (napametp tP.H); HayanbHoe nonoxexne VM
(napameTp LSP); BpeMs BblGopku ntogpta (napameTp tFP ).

3apaTcs napameTpbl paboTel MM: 30Ha HedyBcTBUTENMBHOCTM (NapametpoM db.F),
MWHUManbHoe BpeMs OCTaHOBKM 3aaBukku (napmetpom t.StP), MuHMManbHoe Bpems
paboTbl 3aaBWkkK (NapameTpom TP.L).

8.2.2 3apaHue Mporpammbl TexHoMnora

B namsatu TPM151-03 MOXHO 3a4aTh U COXpaHuUTb A0 12 MporpaMm TexHosnora.

Mepen 3apaHvem napameTpoB [lporpamMMbl pekoMeHAyeTcs HapucoBaTb rpadvk M3MeHeHUs
YcTaBok perynupyembix BENMYMH BO BpeMeHM U pa3buTb ero Ha otaenbHble 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 nporpaMmsl B napametpe rnper.

Ana kaxporo LWara Mporpammbi:

3apaetca tvn Wara St.tY.
[ns nocnegHero Lara MNporpammbl 3agaeTcs TUN «KOHeL, Mporpammbi».

Onsa kaxpgoro Lara Mporpammsl, kpome Lllara TUna «koHewl NporpaMmbI»:

1. 3apatoTca ycrnosusi nepexofa Ha criegytowmii War.

2. 3apalTea Ans Kaxgoro Lara TMn YCTaBku «3Ha4YeHue», ecnv Ha AaHHoM Llare
NnaHMpyeTcs  perynupoBaHue W3MEepsemMoil  BEMUYMHBLI, UMW  <MOLLHOCTb»,  €Cnu
perynvposaHus He GygeT, napameTpom P.-SP.

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

4. Mpn Heob6xoQUMOCTM NNaBHOrO BbiIXOAa Ha YCTaBKy 3a4aeTcsl CKOPOCTb BbiIXOAa
Ha YcTaBky B napameTpe LF.LU.

5. Ecnu nnaHupyeTcs ynpaBnsiTb YCTaBKOM BPYYHYIO B nNpouecce BbINOMHEHUS

Mporpammel, 3agatoTcsi rpaHnLbl u3MeHeHust Yctaeku napameTtpamu b.CH.L n b.CH.H.

Ons Wara Tuna «war ¢ nepexonom»;
3apatotca Homep Mporpammbl NU.Pr u Homep LLara nU.St, Ha koTopblil ByAeT ocyLecTBRATLCS

nepexoq.

8.2.3 3apaHme BcnomoratenbHbIX NapamMmeTpoB npubopa

1)
2)

3)

3apaeTcs pexum, B KOTOpbI nepengeTt Nnpubop nocrne BOCCTaHOBMNEHUst NuTaHus, bEHv.
Mpy HeobxoaumocTn 3ajaeTca pexum, B KOTOpbI nepenpet npubop B coctosHum CTOl
(napameTpbl Wara Ne 10 Mporpammbl Ne 12).

[Mpn HeobBX0aAMMOCTU 3aaeTCa pexuM, B KOTOpbIA nepengeT npubop B coctosiHun ABAPUA
(napameTpsl Wara Ne 9 MNporpammbl Ne 12).
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9 HacTtpowka ceTteBoro nHtepdenca RS-485
9.1 CeTeBble NnapaMeTpbl U UX 3aBOACKUE YCTAaHOBKU

Pexum pabotbl cetn RS-485 onpegenstoT 5 napameTpoB, npeAcTaBfneHHbiX B Tabnuue 9.1.
Kpome Toro, kaxabin npubop B cetn RS-485 nmeeT cBON yHMKanbHbIN Ba3oBbiii ceTeBol agpec (Cm.
n. 9.2).

Mpun koHdwurypupoBaHun npubopa Ha 3aBoAe-u3rotoBuTene Ans npubopa u KoHdurypatopa
yCTaHaBNM1BaOTCA OAWHAKOBbIE 3HAYEHUS NMapamMeTpoB, OonpeAenstowmx paboTty B cetn RS-485 (cm.
Tabnuuy 9.1).

Tabnuua 9.1 — 3aBoAckue 3HA4YeHUA ceTeBbiXx napameTpoB TPM151 u nporpammbi
«KoHdpurypaTtop TPM151»

Amsa napameTtpa Ha3BaHue napameTtpa 3HayeHue
bPS CkopocTb 06mMeHa AaHHbIMU 9600 6ut/c
Len [nvHa cnoBa gaHHbIX 8 6ut
PrtY KoHTponb YeTHOCTH OTCyTCTBYET
Shit KonuyecTBo cTOn-6UT B NOCHINKe 1
A.Len [nvHa ceTeBoro agpeca 8 6ut
rs.dL Bpems 3agepxku oTBEeTa Mo cetu 1mc

M3meHeHne ceTeBbIX HacTpoek npubopa wunuM nporpammbl  MOXeT noTpeboBaTbcs npu
OLHOBPEMEHHOIN paboTe C HECKONbKMMM NpMbopamu B CETU.

Mpun HeycToOMUMBOM CBA3M C NPMOOPOM, Ha YTO yKa3blBalOT YacTble cooblyeHns o6 owmnbkax npu
YTEHUWN UNK 3anucy nNapameTpoB, MOXET BO3HUKHYTb HEOOXOAUMOCTb M3MeHUTbL CKOpocTb o6meHa
paHHbIMU. Hanpumep, npu pabote Ha megneHHom [1K, ecnu ckopocTb cocTtaBnsina 9600 6ut/c,
cneayet yctaHoBuTb 38400 unu 57600 6uTt/c.

Bo3moxHble 3HaueHusi ceTeBbIX NapameTpoB NpuseaeHs! B MNpunoxexHun B.

BHumaHue!

1) OAna obecneveHns COBMeCTHOM paboTbl ceTeBble MapameTpbl BCeX MPUMOOPOB OOHOW cCeTu U
nporpammbl «KoHdurypatop TPM151» gomkHbl 6bITb 0AMHAKOBbI. B NpoTMBHOM crnyyae HEBO3MOXHO
YCTaHOBUTb CBSI3b Mexay npubopamu.

2) basoBble agpeca Bcex NpubopoB OOHON CETU OOMKHbI ObITb Pa3NMyHbl U 3aAaHbl C MHTEPBAIoMm,
KpaTHbIM 8 (cM. n. 9.2).

9.2 BasoBbIV agpec npubopa

Kaxppin npubop B cetn 38-485 JOMKeH £ Kondurypauna TPM1S1 (MmA He 33aaH0)
MMEeTb CBOW YHVKanbHbIi Ba3oBbIn agpec B ceTw. &-@8 NapaneTpet npubopa
[nvHa BasoBoro agpeca npu6opa onpegensieTcs o
napameTpom A.Len npu  KOHUryprpoBaHWU & 52 Cereseie napanetpel npropa
ceTeBbIX HAaCTPOEK U MOXeT 6bITh NBo 8, nnbo 11 - S2 Ceresoii exoa No=+
6uT. COOTBETCTBEHHO, MaKCMMarbHOe 3HayeHue, ABc BazoBbiv aapec npubopa Addr
KOTOpoe MOXeT npuHuMaTb BasoBbi agpec npu
8-6uTHOM agpecaumm — 255, a npu 11-6uTHOWM
agpecaumm — 2047.

Ha 3aBopge-usrotoButene BceMm npubopam ycTaHaBnvMBaeTCs OAMHaKoBbIM Ba3oBbi agpec
Addr, paBHbIn 16. Ecnin nnaHvpyeTcst ucnonb3oBaTb B ogHoM ceTn RS-485 Heckonbko npubopos, To
MM Heobxoaumo 3apaTth HoBble 3HaYeHUst BazoBbIX agpecoB.

[ns kaxpgoro crneagytowero npubopa TPM151 B ceTv Ba3oBbIn agpec 3agaeTcs no opmyne:

BasoBbi agpec npubopa TPM151 = Ba3oBbin agpec npeabigyuero npubopa + 8.
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Mpumep. [ns npubopa Ne 1 BasoBbi agpec paeseH 16. Torga ans npubopa Ne 2 3agaeTtcs
BasoBbift agpec 24, ana npubopa Ne 3 -32u T. 4.

Takum ob6pasom, nop kaxgein npubop TPM151 pesepBupyetca 8 agpecoB B afpecHOM
npocTpaHcTBe ceTW. OTW agpeca MOryT NoHagobuTbca npu nepedave napaMeTpoB Tekyluero
COCTOSIHUSA MO ceTn RS-485.

BHumaHue! 3anpellaetca 3agaBaTb ApyriM npubopam B ceTu BasoBble agpeca, nexaiive B
nnanasoHe: [basoBbin agpec TPM151 + 7].

9.3 U3meHeHue ceTeBbIX NapameTpoB nNpubopa

HacTpolika ceTeBbIx NnapameTpoB Npubopa MOXeT OCYLLEeCTBNATLCSA ABYMS criocobamu:

—  c nomoLubto nporpammbl «KoHdpurypatop TPM151»;

—  KHOMKamu Ha nuueBol naHenu npubopa.

9.3.1 N3meHeHue ceTeBbIX NapamMeTpoB npubopa c nomowbio KoHdurypaTtopa

3apaHvie ceTeBbIX NapamMeTpoB NpUBopa C - g Kondrrypauwt TPMISI (Vs He 3aaaHo)

nomowbto  KoHdwurypatopa BO3MOXHO, TOMbKO =53 napaverpei npiopa
ecnu cBsA3b Npubopa C KOMMbIOTEPOM YCMELLHO Eh?ffmnaomrmwnﬁm
YCTaHOBIEHA NPU TEKYLLMX CETEBbLIX HACTPOMKaX. 51 52 Ceresori Bxon N9
A:M KonM4ecTso nonons3vensn: ceTessr: exoaoe  n.Fit

BHumanue! MNpnbop npogosmkaet paboTtatb f CropocTe obimexa bPS
C NPEXHNMU ceTeBbIMU HacTporikaMu 4o Tex rnop, fﬂ’mﬂamaﬂm‘x LEn
Nnoka W3MEHEHHble 3Ha4YeHud napaMeTpoB He g"mm"m*":m Psr;
6yayT sanucaHbl B npubop (cMm. n. 10.7.8). v:g::‘;::;:‘m;m e
M3aMeHeHHble ceTeBble MapaMeTpbl NomevarTcs ABc 3anepuxca oTBeTa N R5-485 Rs.di

3eneHbLIM  WpKUPTOM, a rMocrne Mx 3anucu B
npuBop WPUMT CTAHOBUTCS YEPHBIM.

Mocne 3anvMcu B npubop u3meHeHHbix CeTeBbix napameTpoB npubopa KoHdwurypatop
aBTOMaTMYeCcku npeanaraet namMeHnTb CeTeBble NapamMeTpbl NporpaMmmbl (CM. M. 9.4).

9.3.2 U3meHeHue ceTeBbIX NapaMeTPOB NpMGopa KHONKaMy Ha NIULIEeBOI NaHenu

B cnyyae, ecnu cBa3b npubopa C KOMMbOTEPOM YCTaHOBUTb He yAaeTcsi, 3ajaHue CeTeBbIX
napameTpoB NpmMbopa BO3MOXXHO TONbKO KHOMKaMU Ha NULIEBOK NaHenu npubopa.

Cxema nocnefoBaTenbHOCTU OeWCTBUA npuBedeHa Ha pucyHke 9.1. [MogpobHo o
nporpammumpoBaHmnm TPM151-03 ¢ noMoLLbo KHOMOK Ha NnLeBoi naHenu npubopa cM. pasgen 11.

[Mocne n3MeHeHMst ceTeBbiXx MapamMeTpoB NpuMbopa 3a4alTCs aHanornyHble HacTpPOoWKM Ans
ceTeBbIX NapamMeTpoB nporpammel (CM. n. 9.4) 1 NpoBepseTcs Hanuyme CBsi3v C NPUBGOPOM.
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9.4 UsmeHeHue ceTeBbIX NapamMeTPOB NporpaMmMbl

CeTeBble napaMeTpbl NporpaMMbl 3afatoTcs =) 255 Kordwrypaumna TPMIS1 (Mma He 33aaH0)
¢ nomouwbio KoHdurypatopa. [HocTtyn K Hum =2} Napamerpe! KomnetoTepa
BO3MOXEH 4Yepe3 nanky CeTeBble napameTpbl = 35 Cetessie napameTpe! nporpanis!
nporpaMmbl UMM Yepe3d MeHio Pexumebl B eopocTi OGMEHS bPS
nporpammbi— CeTeBble napameTpbl 0 Areia C00a ABRIX {En
nporpamMmbi. P

V Yetrocte Prty

Mocne 3apgaHuna ceTeBbIX MapameTpoB s z .
nporpaMMbl NPOBEPSETCH Hanuyve CBSA3N C 5 B89 Cron- iy Sbit
npYBOPOM, CUMTBIBAHMEM €ro UMeHU. [nsi 3Toro ¥ Anvwa anpeca R5-485 Alen
B MeHio [lpubop BbiGMpaeTcs  komaHga 4pc CobicTeenuif agpec nprbopa Addr
Mposepka cBsAsu (Alt+N). ¥ Mopr komnstoTepa Port

Ecnn npowusowna owuvbka CuUMTbIBAHWSA, NPOBEPSETCA NPaBUIIbHOCTb YCTAHOBKA CETEBbIX
napameTpoB MporpaMMbl, COOTBETCTBME WX CETeBbIM HacTpoikam npubopa, npaBUIbHOCTb
noaknioyeHus npubopa k komnbtoTepy Yepes agantep OBEH AC3.

39



9 Hactpoliika ceTeBoro uHtepdemnca RS-485

PucyHok 9.1 — Cxema 3afaHus ceTeBbIX NapamMeTpPoOB Npubopa
KHOMKaMu Ha nuueBoi NnaHenu npubopa
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10 Mporpamma «KoHcpurypatop TPM151»
10.1 HasHauveHue

10.1.1 Mporpamma «KoHdurypatop TPM151» (unu KoHdpurypatop) npegHasHaveHa Ans
3ajaHua  KoHdurypauum npubopa npu NOMOLM MepcoHanbHOro kommnbtoTepa. KoHdwurypatop
No3BONSIET CYNTLIBATL KOHUrypauum n3 npubopa, peaakTMpoBaTh UX M 3annCbiBaTb KOHMUIypaLmm B
npubop. Tarke KoHdurypatop nmeetr BO3MOXHOCTb paboTaTtb € channamm KoHdurypaummn, Kotopble
MOXHO COXpPaHATb Ha AUCKE UMK 3arpyxaTtb UX C AnCKa.

10.1.2 Monb3oBaTens MoxeT pabotate ¢ KoHdwurypatopom 6e3 nogkntoyeHHoro npubopa.
Hanpumep, nonb3oBaTenb MOXeT 3arpy3vuTtb B KoHdurypatop «nycTyto» koHdurypaumo TPM151-03,
oTpeAaKkTupoBaThb ee U coxpaHuTb B dain. Bnocneactsum nonb3oBaTtenb MOXET NOAKIOYMTL Npubop
K KOMMNbOTEPY, YCTAaHOBUTL MeXAY HUMMK CBS3b M 3anucaTte KoHdurypaumio B npubop.

10.1.3 Tak kak y [lonb3oBaTenss umeeTcs NpubOpP, CKOH(UIYPUPOBAHHLI MOA4 MoAudUKaumio
TPM151-03, 1O pgna ynpoweHus paboTel neped 3anyckom KoHdwurypatopa pekomeHayeTcs
nogkniounts npubop Kk komnbtoTepy. Toraa MacTtep kKoHdwmrypaumn TPM151 nossonuT
aBTOMaTWYECKW YCTAHOBUTb MEXAY HAMMK CBSI3b M cYMTaTb NapameTpbl 13 npubopa.

10.2 YcTtaHoBka KoHdmrypaTopa

[ns yctaHoBku nporpammbl «KoHdurypatop TPM151» 3anyckaeTcsi UHCTaNNSAUMOHHbLIA dann
SetupTRM151.exe C [Aucka, BXOAALWEro B KOMMNMEKT MOCTaBkW, W, cregys WHCTPYKUUAM,
ycTaHaBnueaeTtcs KoHdurypatop Ha nokarnbHbI AUCK KOMMbIOTEpa.

10.3 3anyck KoHdwmrypatopa ¢ nomowbio Mactepa KoHdwurypauumm
TPM151. YcTaHOBKa CBA3MU C NpUGopom

MpenBapuTenbHble onepauun
- MoakntoyaeTtcsa npnop TPM151-03 k komnbloTepy no uHTepdericy RS-485 yepes agantep
OBEH AC3 unu gpyrov agantep RS-485/RS-232 (cm. n. 7.4.4).
—  [lNopaeTtcs nuTaHve Ha npubop v Ha aganTep.
BaxHo! Mepen 3anyckom KoHdburypaTtopa npoBepsieTcst, YToObl NOAKMOYEHHbIN NPMBOp He Haxoamncs
Eex(mme MporpammupoBaHve. [ns Bbixoga U3 pexxvma lNporpaMMmypoBaHMe HEOOXOAMMO HaxaTb KHOMKY

™ ynepxviBas ee 2 - 3 Cek, 1 elLe pa3 KpaTKOBPEMEHHO HaxkaTb KHorky [,
1) 3anyckaetca KoHdurypatop (cdainn
TRM151.exe).
ABTOMaTWyeckn  3anyctutcs  MacTep
KOHurypaumn TPM151, n Ha 9kpaHe
MOSIBUTCS OKHO «CBSi3b C MpUBOPOM»
(pucyHok 10.1).
MporpamMma npegnaraeT NpoOBepUTb WK

N3MEHUTb ceTeBble napameTpbl
npubopa.

2) TpoBepsieTcA Hanuuue CBA3M C
npubopom HaxaTnem KHOMKW
«[poBepka».

Ecnu cBa3b npubopa ¢ KOMMNbLIOTEPOM
yCTaHOBMNEHa, NosiBuTcs cooblueHne ¢

MHdopMaLuen 06 MMEHN

®op PucyHok 10.1
noAkIoYeHHoro npubopa n Bepcum ero
NPOLUMBKU.
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B aTOM criyyae crielyeT 3aKkpbiTb OKHO COOGLLEHUs, HaxaB KHoMKy «OK», u nepeitn k n. 3.
B cnyyae nosiBneHusi coo6LieHUst 0 TOM, YTO CBA3b He YCTAHOBMEHA, CrefyeT 3aKpbITh
OKHO COO06LLEHMS, HaxaB «OK», BBISCHUTb NPUYMHY OTCYTCTBUS CBSI3U M nonpoboBaTb ee

YCTPaHWTb, NCNonb3ys pekomeHgauuy Tabnuupsl 10.1 (cm. n. 10.4).

Mocre NpoBefeHHbIX MEPONPUSTUIA HEOBXOAMMO elle pa3 MpoOBEPUTb HanmuyMe CBSI3U C
NprBopoM, Haxas KHOMKy «lpoBepka.

MpumeuaHne. Bce npuGopbl TPM151 noctaBnsioTcsi Nosfb3oBaTenio ¢ OAMHaKOBbIMU
ceTeBbIMW HacTpovkamu (cMm. n. 9.1). lMporpamma «KoHdpurypatop TPM151» nmeeT «no
yMOnyaHuio» Te Xe ceTeBble HacTpovku. [1o3aToMy npv nepBoM MoAKMHYeHUM npubopa

TPM151 K KOMMblOTepy CBA3b A0IKHA YCTaHABMNMBATLCS aBTOMaTUYECKH.

Ecnu cBa3b N0 HEU3BeCTHLIM NpUYnHam YCTaHOBUTb HE yOaeTCH, Heobxoaumo OﬁpaTVITCﬂ K

cneunanuctam B rpynny TEXHUYECKON NoJAEPXKM NO agpecy trm151@owen.ru.

Mocne Toro, Kak cBA3b npu60pa C KOMMNbIOTEPOM yCTaHOBIE€Ha:

3) Haxumaetcs kHonka [Bnepen>].
Mporpamma noneiTaeTcs
mMoandukaumo 13 npudopa.

Ecnu mogudumkaumsn ycnewHo CYMTaHa,

Ha 3KpaHe nosiBUTCSA OKHO c
npurnatleHmem BbIbpaTh YypOBEHb
poctyna (cMm. pucyHok 10.3).

Ecnu wmogudmkauuo cuutatb He

yAaeTcA, NOABUTCA COOTBETCTBYlOLLEE
«OK>»
OTKpblBaeTCcA OKHO Cc npurnaweHnem

coobLeHme. Mocne Ha)atua

BblOpaTb Mogudcukauuto npubopa 13
cnucka (pucyHok 10.2).
Bbibupaetcs moaudukauns npubopa
(«Mogncmkauma Ne  3»). Haxumaetcs kHonka

[Bnepen>] — oTkpbiBaeTCs OKHO C npurnailleHvem
BblOpaTb  ypoBeHb  gocTyna  (pucyHok 10.3).

OcyIJJ,eCTBJ'IHeTCﬂ nepexogute K n. 4.

cynTaTb
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4) Bbibop ypoBHs gocTtyna:
—  «MWHMManbHbIN» — AN 3agaHus
Tonbko napameTtpoB  [porpamm

TexHorora.
— «CpedHu» —  OnA  3aaadvs
napameTpos KoHdurypauum

TPM151-03 " Mporpamm
TexHonora (pekomeHayeTcs);

— «MOMHbIM» — Ans  cBobogHoro
nepekoHdurypmpoBaHus npubopa
(Tonbko ANA KBanUUUMPOBAHHbLIX
nonb3oBartersnen).

Ona  «cpegHero» WNM  «MNOMHOro»

YPOBHs JOCTYyNa BBOAMTCS Napornb (CM.

n. 10.5, Tabnuua 10.2).

5) Haxumaetcs KHOMKa
[Bnepep>].

OTkpbIBaeTCS OKHO, 3aBepLuatoLLee
NOArOTOBKY K CO3[aHunio

KoHdurypauum (pucyHok 10.4). Ecnn
npubop NoaKntYeH, ycTaHaBNMBaTCS
dnaru «BkntounTb pexum
aBTOMaTM4eCcKoro  YTeHus»  u/vnm
«Pexum  aBTOMaTM4eckon  3anucu»
(cm. n. 10.7.5, 10.7.8).

6) HaxumaeTtcs kHonka [[oToBO].
Mporpamma oTkpbiBaeT nuct «epeso
napameTpoB» paboyero OKHa
KoHdpurypatopa, B KOTOpOM co3sgaHa
HoBasi KoHdurypaumsa (cm. n. 10.6).

Ons  Toro u4toGbl npepBaTb paboTty

KoHdurypatopa, HaXmuTe
kHonky [Bbixoa] B no6om okHe
Macrepa.

10.4 MpuyunHbl oOTCYyTCTBUSA

M cnoco6bl nx yCTpaHeHusA

PucyHok 10.3

PucyHok 10.4

cBsA3au npuGopa C KOMMLIOTEPOM

Bo3MoXxHble NpuYrHbI OTCYTCTBUA CBA3U an60pa C KOMMNbOTEPOM U cnocobbl nx yCcTpaHeHusa

nepeuucrieHsl B Tabnvue 10.1.
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Ta6nuua 10.1

MpuynHa oTcyTCcTBUA
Cnoco6bl ycTpaHEHUA HEUCNPABHOCTHU

CcBA3N
HenpasunbHo ykasaH | lMyTb ans 3agaHua COM-nopTa B okHe KoHdurypaTopa:

COM-ropT, K KOTOpOMY | B Mactepe CO30aHus =25 Kondwrypauna TPMISI (Vs e 3aaaH0)
NOAKMIOYEH apantep | KOHUrypauum  HaxumaeTcs =2 Napawerpel konnerotepa
ceTeBoro HTepdenca. KHOrMKa [U3smeHUTB]. B &) 38 Ceressie napaveTpsl nporpatetst

HE
OTKpbIBLLIEMCS OKHe  ans V¥ MopT kouneicTepa Port

napametpa lMopT kKomnbioTepa Port B none «3HaveHve» BbiOMpaeTcs
HyXHbIn COM-nopr.

HenpasunbHo noakntodeH | MpoBepsieTcs NpaBUIbHOCTb NOAKMIOYEHUS:

npubop unu agantep — AC3 pgomxeH 6bITb nofktoyeH k cootseTcTBytowiemy COM-nopty MK;

— ceTeBble BbIxogbl «A» U «B» apgantepa AC3 [OomkHbl ObiTb
NOAKIIOYEHbI K aHanorMyHbIM Beixogam npubopa;

— Ha npubop u apanTep [OMKHO ObITb NOgaHoO nWUTaHue
(KOHTpONMpyeTCsi MO CBEYEHWIO MHAVMKATOPOB UMW CBETOANOAOB).

CeTeBble HacTponku | M3meHoTcs HacTpowviku nporpaMmmbl unuM npubopa Tak, 4TOObl OHM
npubopa v nporpaMMbl He | coBnaganu (cMm. pasgen 9).
coBnaparwT CeTeBble HAaCTPOWKU NpUbBopa NpoBEPSIOTCA U MEHSIOTCSI C NMOMOLLbIO

KHOMOK Ha NnuueBou naHenu npubopa no n. 9.3.2.

N3meHeHMe ceTeBbIX HAaCTPOEK NporpamMmmbl

B MacTtepe co3gaHusi KOHUrypaLun: HaxxumaeTcs KHomnka [U3ameHuTb].
B oTKpbIBLIEMCS OKHE 3a4aloTCsl HOBble 3Ha4YeHUs! MapamMeTpoB B OKHE
KoHdourypaTtopa - cm. n. 9.4.

Mpubop  pabotaet B | MNpubop nepeBOAUTCH B PEXUM MNOAYMHEHHOTO AN TOro, 4TOObl OH
pexvme Mactepa ceTu | BocnpuHuman komangpl ot K.
RS-485 (Cm. nonHoe pykoBoACTBO Mo akcnnyatauum TPM 151)

MpumeuaHue — Ecnu lMonb3oBaTenb Haxogutcs B rnaBHOM okHe KoHdwmrypatopa, nocne
NpoBeAeHHbIX MEPOMPUATUIA NPOBEPSETCH HAaNM4Yne CBA3M C MPUBOPOM CUYMTbIBAHMEM €ro nMeHun. [ns
aToro B MeHto [Mpunbop Beibupaetca komaHaa NMpoBepka cBA3M (MNy HaxumatoTca knasuwm Alt+N).

10.5 YpoBHM goctyna

Mpn 3anycke nporpamma «KoHdurypatop TPM151» npepnaraeTt BbibpaTb ypoBeHb AOCTyna.
Bcero B nporpamme nmeeTcst 3 ypoBHS [0CTYyNa, 2 13 KOTOPbIX 3alyuileHbl naponsmu. MHdopmaums
06 ypoBHsix 4OCTyna npeacTasneHa B Tabnuvue 10.2.

Mpn xenaHWn nonb3oBaTeflb MOXET U3MEHUTb Naponu [OCTyna C MOMOLLbI KOMaHObl MEHH0
CepBuc —» CmeHa naponen.

Mpn 3anycke Ha MUHMManNbHOM YpPOBHE [OCTyNa MporpaMmma aBTOMAaTUYEeCKW MonbiTaeTcs
cuuTath 4YacTb KOHdurypaumm m3 npubopa Ans noctpoeHus Tabnuy porpamm TexHonora (cm.
n. 10.6.2). MNpwu aTom npnbop pgomkeH ObITb NOAKMIOYEH K KOMMbIOTEPY U 3anuTaH. Ecnu nporpamme He
yAaeTca YCTaHOBWUTb CBSi3b C MpUOOpPOM M nepsBble 5 napameTpoB CYMTHLIBAOTCA HeyaauyHo,
npoucxoauT npekpalleHne aBTOMaTUYecKoro CyMTbiBaHusl. locne ycTaHoBKuM CBSA3KM npubopa c
nporpaMMow Heo6X0AMMO BOCCTAHOBUTb PEXUM aBTOMaTUYECKOrO YTEHUS!, YCTaHOBMB donar B NyHKTe
MeHo Pexumbl nporpaMmbl — Pexum aBToMaTU4YeCKOro YTeHUS.
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Tabnuua 10.2

YpoBeHb Onsa koro
Maponb MpepocTaBnsieMbie BO3MOXHOCTH
gocrtyna pekoMeHayeTcA
MwuHUManbHbIN HeT [ocTtyn Tonebko k napameTtpam porpamm OnepaTtop
TexHonora u YcraBkam
CpegHui He 3afaH LocTtyn ko BCEM napameTpam, TexHoror,
(«nycTow») onpeaensioLwmMM HacTpoviku npubopa obcnyxuBaroLLmi
TPM151-03 nepcoHan
MonHbIN «1» OrpaHuyeHni HeT. Hanapguuk cuctemsl,
HocTyn ko BceM napameTtpam npubopa CUCTEMHBIV
TPM151, umeeTcsa BO3MOXHOCTb MHTErpaTop
M3MeHUTb KoHdUrypaumto npubopa,
paspelueHa HMumnanusauums npubopa

BHuMmaHue! M3ameHeHe KOHUrypaumy Ha MofHOM YpOBHE AOCTyNa PEeKOMEHAYeTCsl MPOM3BOAUTh
TONbKO Mocrne M3yyeHust NorHoro «PyKoBOACTBa Mo akcnyaTauuu» npudopa TPM151, nmetowerocs
Ha gucke.

10.6 UHTepdpeinnc nonb3oBaTtens

Mocne 3anycka nporpammel «KoHdurypatop TPM151» oTkpbiBaeTcs paboyee OKHO nMporpaMmbl
(pucyHok 10.5), B BEpXHEW 4YacTu KOTOPOro HaxoOsiTCsi FMaBHOE MEHH, MaHernb WHCTPYMEHTOB U
BKIagKu NIUCTOB.

Pab6ouee okHo KoHdurypaTopa cogepxut Asa nvcra:

—  «[lepeBo napameTpoB»;

—  «Tabnuua nporpamms.

3TK NUCTbI NO-pa3HoMYy OTobpaxatlT UHdOpPMaLUuo O NporpaMmMmnpyemMbixX napameTpax npubopa.
Mpv aTOM 3HaYeHNs NapameTpoB Ha 0OOMX NINCTax OANHAKOBBI.

Mpn 3anycke nporpaMmmbl OTKpbIBae€TCA JINCT «[lepeBo NnapameTpoB».

( BeTeb [i fepesen napavetpos | (=] TafimuaiOfvekt Ne1  [[F]  Tafinus Ofverr 22 | &2 Crewacrpyerypel |
"napaMeTpH I OnMCaHIe & prem I SHa4EHWE | ATPBYT PEASKTMPOBAHMA | Brageney, | OWHBKM 0BMEHS M HECOOTBETETEMA
6 " -5 Kordrrypauna TPMLS1 (Wi e 5aaaro)
npu6opa a2
-0 Ofure napareros __ Brnagka mucra
B -3 Mporpartes Tabnuua nporpamMm
E€TBb e
" - Bxoasi
Onpoc 0 3 perynarope
onepaTtuBHbIX w0 verasn
ﬂapaMeTpOB" 51 Orpanienie Brixoarerx cHrHanos
- Boixoarble anemerTel
#-52 Cetesble napameTpel Npuiiopa
(- (] CysefHeie napameTpl npHbopa
Betsb 21 npoc ansparveres napanerin
“MapameTpbl B Napaerpe conmeionspa
" o
KOMMbIOTEpaA -7 Cepevicbie napareTpes nporpante:

-2k Cerestie napareTpe! nporpae!

For Help, press F1 I

PucyHok 10.5 — Pa6o4ee okHo nporpammbl «<KoHdurypaTtop TPM151».
JNncT «[lepeBo napameTpoB» (ypOBEHb A0CTYyNa — «CPeAHUN»)
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10.6.1 INucTt «[lepeBo napaMmeTpoB>»

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

- NAPAMETPbI MPUBOPA,;

—  OnPOC ONEPATUBHbIX MAPAMETPOB,;

- NAPAMETPbI KOMMbIOTEPA.

BetBb MAPAMETPbI MPUBOPA copepXuT nonHeln Habop napamMeTpoB Ans onpeaeneHus
KOHdmrypaummu npubopa n onucanusi NMporpamm TexHonora. MapameTpbl npubopa crpynnupoBaHbl B
nanku, BHYTPM KOTOpbIX uAeT pApobrneHve no normyeckum epumHunuam (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 gocTyna «cpefHWin» NOSIBNSIOTCS MapaMeTpbl Nanok, NokasaHHbIX Ha pucyHke 10.5.
311 napameTpbl NogpobHO onucaHbl B pa3gene 3.
Ha ypoBHe gocTyna «nonHblvi» NOSBMAATCSA BCe napameTpbl npubopa TPM151.

BetBb OMNPOC OIMNEPATUBHbLIX NMAPAMETPOB no3BsonsieT npocMaTpuBaTb W COXpaHATb
napameTpbl TeKyLlero coctosiHus npubopa (onepaTuBHblE NapameTpbl): U3MepsieMble BeNvYuHbl,
3Ha4yeHMs BbIXOAHOM MoLHOCTU Perynstopos, Homep akTtuBHou [lporpammebl/llara, a Takke
cocTosiHue npubopa (PABOTA, CTOMu T. 4.).

MoapobHo o perncTpauumn onepaTMBHbIX MapameTpos cMm. n. 10.8.

BerBb MAPAMETPbLI KOMIMBIOTEPA copepxut 2 nanku:
. CepBuCHble napamMeTpbl NporpaMmmbl MHMOPMALMOHHOIO XxapakTepa (Bepcus
nporpaMmmbl «KoHdurypatop TPM151» 1 Bepcusi onepaLMoHHON CUCTEMBI);
. CeTeBble napameTpbl NporpaMmmbl s HACTPOMKN CETEBOro uHTepdenca RS-485
(cm. n. 9.4).
B kaxpgow cTpoke OepeBa npefctaBneHa uMHdopmauus ob ogHoOM napameTpe, a B cronbuax
npuBeAEeHbl XapaKTEPUCTUKM 3TOro napameTpa. XapakrepucTukn napametpos nanok MAPAMETPDI
NMPUBOPA n MAPAMETPbI KOMMNBKTEPA npeactasneHs! B Tabnuvue 10.3.
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Ta6nuua 10.3 — XapakTepucTuku napameTpoB

XapakrepucTuka

OnucaHue

HasBaHve napameTpa

Mma napameTtpa

CO,EI,ep)KVIT 00 4-X naTUHCKNX 6yKB, KOTOpble MOryT ObITb pasaeneHbl
oAHom mnnm HECKOJIbKUMU TO4YKaMU. MCHOJ’]bSyeTCﬂ npu
nporpaMmmupoBaHnn np|/|60pa KHOMKaMW Ha NMLEBON NaHenu

3HayeHue napameTpa

MoxeT ObITb MpeAcTaBNeHO B YWCNOBOM MWNM TEKCTOBOM dhopmarTe.
3apgaetca BpyyHyl (4ns OOMbLUMHCTBA YMCIOBbLIX 3HAYEHWWA) wunn
BblbMpaeTca u3 cnucka (Ans TEeKCTOBbIX WM HEKOTOPbIX YMCIOBbIX
3HaYeHun)

ATtpribyT PepakimpoBaHue

MoxeTt npuHUMaThL 3Ha4eHus «PepakTnpyembliin» unu
«HepepakTupyemebin».

3HayeHne «HepeaakTupyemblii» 6roKMPyeT NOMbITKY U3MEHWUTL 3HaYeHne
napametpa

ATpunbyT Bnageney

MoxeT npuHuMaTh 3HadeHuns «llonb3oBaTtenb» unu «3aBog». 3HayeHue
«3aBof» YCTaHOBMEHO Ha 3aBOe-U3roToBUTENE Y 3anpeLLaeT U3MeHeHVe
aTpvbyta PegakTtupoBaHue, T. €. 0uH aTpybyT 3almwaeT gpyron.

Ownbka BBOAA-BLIBOAA

Yka3biBaeT MpuUuuHY OWKGKM B Cryyae BO3HUKHOBEHWUS TaKOBOW, Mpu
3TOM MapameTp 0TMeYaeTcs KpacHbIM LPUGTOM

10.6.2 Nuct «Tabnuua nporpamm»

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

pucyHke 10.6.

B Kaxgoii cTpoke Tabnumubl NpMBOANTCS UHGOpMaumMsa Ans ogHoro Lara MporpamMmel, a cTonbubl
cofepxat napameTtpbl Ans atoro LLlara, coGpaHHble U3 pasHbiX Nanok gepesa napaMeTpos npudopa.
Takoe npeacraeneHve yano6Ho npy Heo6XxoaMMOCTU BUAETL BCe napameTpbl MporpaMmbl TexHorora B

OHOM MecCTe.

10.6.3 MeHwo KoHdurypaTopa

naBHoe meHio KoHdurypatopa Bkntoyaet 5 nyHktoB: Pavin, Mpubop, Pexumbl nporpammbl,

Cepsuc 1 Cnpaska.

CnMCcoK KOMaHA MEHI0 C yKa3aHUeM «ropsivmx» KHOMOK npvBeAeH B Tabnuue 10.4.
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PucyHok 10.6 — Pa6o4ee okHo nporpammbl «KoHdurypatop TPM151».

Nuer «Tabnuua nporpamm»

Ta6bnuua 10.4 — KomaHAbl MeHIO

Komanga HasHauyeHue Knasuwm
MeHio ®ann Pa6oTa ¢ ¢phainamu KoHdurypauum
Hosasi KoHdurypauus Co3sgaHve HoBoW KoHdUrypaumm npubopa Ctrl+N
HoBbin ypoBeHb/ | 3arpyska TekyLlen koHdurypaumm Ha Apyrom ypoBHe AocTtyna
Moaudukauus 1N nepexop K gpyron mogudukaumm
OTKpbITb OTkpbiTHe channa (c pacmpeHnem .151) Ctrl+O
CoxpaHuTb CoxpaHeHue koHdurypaumm B dpamn Ctrl+S
CoxpaHunTb Kak CoxpaHeHne KoHdUrypauum B avin ¢ ApyruM MMeHem
OkcnopT B DBF OkcnopT Tabnmupbl 3HavYeHu napameTpos B popmaT DBase-llI
Mmnopt ns DBF MmnopT Tabnuubl 3HaYeHuit napameTpoB 13 popmarta DBase-ll|
Mevatb Tabnuubl | MevaTb nucta «Tabnuua nporpamms
nporpamMm
{Cnucok carinos} Cnuncok 4-x nocnefgHux gannos ¢ KOHUrypaumsamm
Bbixoa 3aKkpbITve NnporpamMmbl
MeHto MpuGop Pa6oTa ¢ npu6opom (UTeHue/3anucb napamMeTpoB)
CuyutaTtb BCe | CuMTbiBaHWE 3Ha4YeHU BCcex MnapameTpoB W3 npubopa B Alt+R
napameTpbl KOMnNbtoTep
3anucatb BCe | 3anucb BCex MapameTpoB U3 KOMMbloTepa B Npubop Alt+W
napameTpbl
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MpopomkeHne Tabnuubl 10.4

KomaHnpa HasHauyeHue KnaBuwm
3anucatb 3anncb M3MEHEHHbIX 3Ha4YeHUI NapamMeTpoB U3 KOMMblOTEPa Alt+U
TOIbKO B npubop. locne pedakTMpoBaHUS 3HaYeHUs napameTp
N3MEHEHHblEe rnomevaeTcsi 3eneHbiM LIBETOM, MNocre 3anucu B npubop

LIPUAT CTAHOBUTCH YEPHBIM
CpaBHUTb CpaBHeHVe 3HayeHuin napameTpoB npubopa U OTKPbLITOM Alt+C
C NapameTpamu KOHbUrypauum
B npubope
3anucatb Tonbko 3anucb TONbKO TEX MapaMeTpoB, KOTOPblE He 3anucanucb
napamMeTpsbl npu npeabiayllen komange 3anucu  (3TM  napameTpbl
C owmbkamu nomMeyeHbl KpaCcHbIM LIBETOM)
Cuutatb Bce | CuuTbiBaHMEe 3HaYeHM Bcex napamMeTpoB BblgeneHHom | Alt+Ctrl+R
napameTpsbl nanku u3 npubopa B KOMMbOTEP
BbIENEHHON Nnanku
3anucaTb Bce | 3anucb 3HavyeHUn Bcex napameTpoB BblgeneHHon nanku m3 | Alt+Ctri+W
napamMeTpsbl KOMMbtoTepa B npubop
BblENEHHON nanku
3anucaTb TOMbKO | 3anncb WM3MEHEHHbIX 3HayYeHUI napameTpoB BblaeneHHon | Alt+Ctrl+U
N3MEHEHHblEe nanku n3 KomnbtoTepa B npubop. Mocne pepakTupoBaHus
napamMeTpbl nanku 3Ha4yeHWs1 napameTp NoMevaeTcst 3eMneHbIM WpudToM, nocne
3anucy B Npubop LIpUGT CTAHOBUTCS YEPHbIM
CpaBHuTb napameTtpbl | CpaBHEHVME 3HayeHu’ napaMeTpoB BbideneHHon nanku | Alt+Ctrl+C
nanku c napametpamu | npubopa v oTKpbITOW KOHMUrypaumm
B npubope
K npedbliaywemy | Bolgenenne B OepeBe  napameTpoB  MpeablayLiero Alt+T
npobnemHomy napamMeTpa, CYMTaHHOro 13 npubopa unu 3anucaHHoro B HEro
napameTpy gepesa C owunbkon. Takon napameTp NOMeYeH KpacHbIM LIBETOM, B
none «Owubkn BBOAA-BbIBOAA» YKa3blBaeTCHd MNpuYMHa
oLmnbkn
K crnepytollemy | BblgeneHve B gepeBe napameTpoB criefyoliero napameTpa, Alt+d
npobnemHomy CUYMTaHHOro M3 Npubopa WMnu 3anMcaHHOro B HEFO C OLUMGKOW.
napameTpy Aepesa Takol napameTp MOMEYeH KpacHbIM LBETOM, B mone
«Owunbkn BBOAA-BbIBOAA» YKa3blBAETCH NpMYMHA OLIMOKK
OTtyer Bblgaya TekCTOBOro JOKyMeHTa CO 3HaYeHUsIM1 NapameTpos,
0 CTPYKTYype onpeaensitowmx CTpyKTypy npubopa
KOHdMrypaumm
Cuntate napameTpbl | CunTbiBaHMe crnyXebHbIX napamMeTpoB, HeobxoAuWMbIX Ans
CTPYKTYpbI noctpoeHus Tabnuy MNporpamMm TexHomnora.
"padvkn ycTaBku Bbi3biBaeT OKHO pepakTupoBaHusa rpaduka  Koppekuun
yCTaBKu
Onpoc otgenbHoro | [loctyn K oTAenbHbIM nMapameTpam npubopa (Tonbko Ans Alt+S
napameTpa OMbITHBIX MOSIb30BaTENEN)
MpoBepka cBA3M ¢ | CuuTbiBAaHME UMeEHW npubopa U HOMepa BepcuMu €ero Alt+N

npubopom (VEr, dEv)

npowmsku. Micnonb3yeTcs Ans NpoBepKu CBA3M C NpubopoMm.

MeHto Pexnmbl

OnpeaerneHne pexumMoB paboTbl Nporpammbl (3anucm,

nporpammbl YTEHUs, OTOOpaXeHUsi NnapameTpPoB)
MokasbiBaTh MokasbiBaeT WHAEKCH napameTpoB. JIMHeMHble WHAOEKCHI
NUHenHble napameTpoB HeobXxoAVMbl NPU CO3AaHWMM HOBLIX NPOrpamm,
VMHOEKChI paboTaroLmx ¢ npndopom
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OkoHu4aHue Tabnuubi 10.4

KomaHnga Ha3Ha4yeHne KnaBuwm
Pexum aBToMa- | B aTOM pexume nporpamma aBTOMaTUYECKU CHUTLIBAET
TUYECKOTO YTEHUS 13 npubopa 3Ha4YeHUsi NapamMeTPOB OTKPbIBAEMOM Marnku.
[ns oTknoYeHus pexuma HeobXoAuMO CHSITb donar nepeg
OaHHbIM NYHKTOM MeH. 3To Heobxoaumo, Hanpumep, npu
pabote ¢ KoHdurypaTtopom npu oTkNo4eHHOM npubope.

Pexum HemennenHo# | B atom  pexume  3anucb  3HavyeHuMs  napametpa

3anucu OCYyLLIeCTBNSIETCS cpa3y Nocre ero BBoAA.

He nepenaBatb B atom pexume npubop He NpomM3BOAWUT YTEHUS W 3anucu

aTpubyThl aTpubyToB napameTpoB. Pexum HeMHOro yckopsieT pabory,

napameTpoB HO MOXeT MnpMBecCTM K olwwubkam BBOAA-BbIBOAA, €Cnu B
npubope ycTaHoBMNeHbl aTpubyThl 3aLLMUThI.

CeTeBble OTKpbIBAeT OKHO, B KOTOPOM MOXHO W3MEHUTb CeTeBble

napameTpsbl napamMeTpbl NporpamMmel

nporpaMmbl

Toolbar OTo6paxaeTcs naHenb MHCTPYMEHTOB

Statusbar OTob6parkaeTcs naHenb NOACKa3oK (BHWU3Y OKHa)

MpeobpaszoBaTenb BbiGupaetr Tun npeobpasoBatens RS-485 - RS-232.
ABTOMaTtuuyeckun npeobpasoBaTenb MO3BOMSET YCKOPUTb
obmeH no cetn

MeHto CepBuc HdononHutenbHble onuuu (MHULManu3auusa npubopa,
CMeHa napone#u 1 np.)

WHnumanusuposatb BoccTtaHoBneHve B npubope 3aBOACKMX YCTaHOBOK Alt+l

npuéop

Mocnatb komaHay | MNocbinaet komaHaoy nepexoga npubopa Ha HOBble CeTeBble Alt+A

APLY HaCTPOWKKN

CmeHa naponen M3meHeHne naponen Ansg MNOMHOrO W CpedHero ypoBHEen
gocTyna.

OkcnopT cnucka | MNosBonsieT co3gaTe CNWCOK MapameTpoB npubopa B

napameTtpoB B HTML ¢popmaTte HTML.

OkcnopT npotokona | [o3BonseTr akcnopTMpoBaTb MPOTOKOM Onpoca onepaTuBHbIX

namepeHuin B Excel

napameTtpos B MS Excel.

MeHio CnpaBka

CnpaBo4Has MHcgopmauus

CopepxaHue cnpasku

CnpaBoyHas nHdopmauusi o pabote ¢ KoHdurypaTopom

O nporpamme...

CnpaBoyHas nHgopmaums o KoHdpurypartope

10.6.4 MNaHenb nHcTpymeHTOB KoHdmrypartopa

— cooTBeTCTBYeT KomaHae HoBblii n3 meHio Pann.

— cooTBeTcTBYyeT koMaHae OTKpbITb 13 MeHto dann.

E — cooTBeTCcTBYeT komaHae CoxpaHuTb 13 MeHio dann.

— COOTBETCTBYET KOMaHae CuutaTb BCe NapameTpbl U3 MEHIO |-|pVI60p.

— COOTBETCTBYET KOMaHAe 3anuncatb Bce napameTpbl U3 MeHio [Npnbop.

— COOTBETCTBYET KOMaHAe 3anuncatb TONbKO N3MeHeHHble 13 meHto Mpubop
(cTpenka — 3eneHoro uBeTa).
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— COOTBETCTBYET KOMaHAe 3anuncatb TOMNbKO NnapameTpbl C ownbkamm n3 meHio MNprubop
(cTpenka — kpacHoro ugeTa).

’ — COOTBETCTBYET KOMaHae CuutaTb BCe NapameTpbl Nankv U3 MeHio anGOp.
\ — COOTBETCTBYET KOMaHae 3anucatb BCe napameTpbl Nanku U3 MeHo |-|pl/l60p.

— COOTBETCTBYET KOMaHAe 3anvcaTb TONbKO M3MEHEHHble MapameTpbl Manky U3 MeH
MpuGop.

— cooTBeTCTBYET KoMaHae K npeaplaylemy npobrnemHoMy napameTpy U3 MeHio Mpubop.

— cooTBeTCcTBYeT KoMmaHae K cneayiouiemy npobnemHomy napameTpy n3 meHto Mpubop.
@ — COOTBETCTBYeT KOMaHae VHuumanusnposaTb Nnpubop 13 meHio Cepsuc.

— COOTBETCTBYET KOMaHae (0] nporpamMmme... U3 MeHo CnpaBKa.

10.7 PaboTta ¢ KoHdmrypaTopom

C nomouybto KoHdurypatopa nonb3oBaTtefls MOXET CO3[aTb HECKOMbKO pasHbIX KOHUrypaumi
Ons ogHoro npubopa, CoXpaHuTb MX U 3arpyxaTb B Npnbop Ty KoHdUrypaumio, kotopasi Heobxoamma
B KOHKPETHbI MOMEHT.

Monb3oBaTenb MoxeTe co3fgaTb HOBYK KOHGWrypauuio, He npepbiBasi CBsi3b KOMMbloTEpa C
npubopom. [lo Tex nop, Noka nonb3oBaTesb He 3anuLIeT HOBYH KOHdUrypauuo B npubop, oH 6yaeT
paboTaTb Co cTapon KoHdUrypaumen.

Mepen 3anucbio HOBOW KOHGUrypauum B npubop pekomMeHAyeTCsi NPOBECTU MHWLManmusaumio
npubopa, T. e. yaaneHue ctapoi KoHpurypaumm.

10.7.1 Co3paHue HOBOW KOHdUrypauumm
[na cospaHus HOBOW KoHdMrypaumu criegyeT BblbpaTte n3 meHiwo ®Pawun komaHay HoBbin

(Ctrl+N) wmnn Bocnonb3oBaTbCA KHOMKOW Ha naHenu WHCTpymeHToB. Ha nucte «[lepeBo
nporpamm» paboyero OkHa Nporpammbl MOSBUTCA HOBbIN KopHeBoW KaTanor «KoHdurypauus
TPM151 (Mmsa He 3apaHo)». [locnegoBaTenbHO pa3BopayvBasi AepeBO MapaMeTpoB, BBOASITCA
HYXHble 3HayeHus. B pesynbraTe cosfgaeTcs KOHMUrypauusi, KoTopas coxpaHsetcs B dhavine wunm
3arpyxaetcs B npmbop.

HoBas koHurypaums aBToMaTuyecku co3gaeTcsi Npy ctapTe Nporpambl.

Mopackaska! YToObl pasBepHyTb AepeBO NapameTpoB HEOOXOAMMO HaxaTb NpaByld KhaBuLLy
MaHWUMNynsTopa «Mbllb», HaBeAs Kypcop Ha KHOMKY «MmioC» Y OKOMO HasBaHuus nankv. [Ona
CBOpayvBaHus AepeBa — KHOMKa «MUHYC» OKOJSO Ha3BaHUs pas3BepHYTON Nanku.

Mpn cospgaHuyM HOBOW KOHMIypauUMU paHee CUYWTaHHble 3HAYEeHWs KOHMUrypauMOHHbIX
napameTpoB npubopa obHynsATCS.

10.7.2 3arpy3ka nporpamMmbl Ha APYroM ypoBHe AOCTyna unm cMmeHa
moaudmkaumumn

M3 wmeHio ®ann BbibupaeTcs komaHga HoBbIM ypoBeHb/Moaudumkaums. [Mporpamma
3anpawmBaeT  MNoATBEPXKAEHWE  HaMepeHWs  nonb3oBaTens  MepekniouuTbCs  Ha  Apyrow
ypoBeHb/Mogndukaumo. [lMocne HaxaTtua kHonku [[da] 3anyckaetcs MacTtep koHdurypauumm
TPM151. BbinonHsas ero ykasaHus no n. 10.3, 3arpyxaeTtcs Heobxogumasi moaudukaums unm
BbIGMpaeTCcs ypoBeHb AOCTYMA.
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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 rMIaBHOrO OKHa NporpaMMbl M PsiioM C KOPHEBOW Markomn
KoHdwmrypaums TPM151 otobpasutcst umsi oTkpbiToro channa.

Mocne 3arpysku chaiina KoHdurypaumum 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 dann.

10.7.4 CoxpaHeHue KoHturypauum B coamn

CoxpaHeHue koHdurypaumm B daiin ocyLlecTBnseTcs koMaHgamu u3 MeHio ®Pain CoxpaHUTb

(Ctr1+S) wnn CoxpaHuUTb KaK. Takke MOXHO BOCMOMb30BaTbLCH KHOMKOM Ha naHenu
nHCTpymeHTOB. KomaHaa CoxpaHUTb Kak Bbl3blIBaeT OKHO CTaHAApTHOro Avanora, rae Heobxoammo
3agatb MMA UM MecTo pacrnonoxeHuss davna. KomaHgoa CoxpaHuTb coxpaHsieT chann noa
CYLLECTBYIOLLUM UMEHEM.

dann koHpUrypaumm umeeT paclumpexme .151.

10.7.5 CuutbiBaHMe KOHdUrypauum us npubopa

Mpu onepauum cYUTbIBAHWSI MPOUCXOAMT CHUTLIBAHWE 3HAYEHWI MapameTpoB U3 npubopa u Kx
oTobpaxeHne B paboyem okHe KoHdurypaTopa B onpefeneHHown narke.

Ans cunTbiBaHUSA KOHGUrypaumm n3 npubopa npefycMOTPEHbI TPU PEXMMa: CYATbIBAHUE BCEX
napameTpoB ©3 npubopa, CUUTbIBAHWE MapamMeTpoB TOMbKO TEKyLEW Nanku WM Pexum
aBTOMAaTUYECKOrO YTEHWSI.

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

Cuutatb Bce napameTpbl U3 npubopa (Alt+R) unu Bocnonb3oBaTbCsi KHOMKOM Ha naHenu
VNHCTPYMEHTOB.

CunTbiBaHWe BCex MapameTpoB U3 npubopa MOXeT 3aHsATb AnuTenbHoe Bpems. B npouecce
CUMTbIBAHUS Ha OHe T[NaBHOTO OKHa NpPOrpamMbl MOSIBUTCS  WMHAOPMALMOHHOE OKHO CO
CTaTUCTUYECKNMMN CBEAEHUSAMM O XOAe npolecca. Ero 3akpbiTve o3HavaeT, 4TO MPOLECC CHUTBLIBAHUSA
napamMeTpoB W3 namATM npubopa OKOHYeH. B pepeBe napameTpoB OTOOPA3ATCS CUUTAHHbIE
3HaYeHus1.

Pexum aBTOMaTU4e€CKOrO YTEHUA.

JaHHbIA pexxvM no3sonsieT aBTOMaTUYeCcku CcuMTaTb 3HAYEHWs NnapameTpoB, COAepXaluMXcs B
OTKpbIBAEMON nanke. Takoe CYUTbIBAHUE MPOMCXOAMT ObiCTpee, YeM CUMUTbIBAHWE BCEX NapaMeTpoB
n3 npubopa.

CuutbiBaHME NapameTpoB B 3TOM peXuMe BO3MOXHO, €CNN [0 3TOro 3HayeHWss napameTpos,
codepxalymecs B 3TON Manke, cuntaHbl He Gbinu (T.e. B monsx «3HayveHne» Obino ykasaHo «Her
OaHHbIX»).

[lns BKNIOYEHNS pexunmMa aBTOMaTU4eCKOro YTEHWS crnefyeT YCTaHoBUTb donar B MeHio Pexumbl
nporpamMmmbl — PeXum aBTOMaTU4E€CKOro YTeHUs.

Mpumeyanue — Mpu pabote 6e3 noaknoyeHHoro npubopa Pexum aBTOMaTUYECKOro YTeHUsi
pPEeKOMeHAYeTCs OTKIMHOUUTD.

CuuTbiBaHME NapaMeTPOB TOMbKO TeKyluel nanku
B npouecce paboThl, Hanpumep, npu asToHacTpolike MAL-perynatopa, nprGop MOXET U3MEHUTL
3HauyeHWe cBoMX napameTpoB. OHM MOryT He COBMacTb CO 3HAYEHUSAMU, HAXOASALIMMUCSH B
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KoHdpurypaTtope u cuntaHHbiMu paHee. [MoaTomy GbiBaeT HEO6X0AMMOCTL OBHOBUTL MHOPMALIMIO B
napameTpax, Haxogsawmxcsa B nanke KoHdurypartopa. Mpyn aTOM pexum aBTOMaTU4eCKOro YTEHUS He
No3BONSET BbIMOMHWUTL 3Ty Onepauuio, T. K. 3Ha4eHns napameTpos B KoHdurypaTtope yxe ecTb.

[ns cunTbiBaHMSI NapamMeTpOB TOMbKO TeKyLLEen nanku HeobxoaMMo BbiAENUTL ee, YCTaHOBUB Ha
Heln Kypcop, 1 BbibpaTb komaHdy CuuTaTh BCe napameTpbl BblAeneHHoN nanku 13 meHio Mpubop

UNN HaXXaTb KHOMKY

10.7.6 PepaktupoBaHue 3Ha4YeHUN NapaMmeTpoB

[na n3meHeHns 3HavyeHWsa napameTpa criefyeT NOMeCTUTb KypCop MbILKW B none «3HavyeHue»
3TOro MapameTpa W [Ba pasa HaXaTb MpaBylo KNaBWlly, — OCYLLECTBMSETCA Nepexod B pexum
penakTupoBaHusi.

3HayeHne 3apaeTcs C  KnaBuaTypbl (AN YMCNOBOro napameTpa) wunu  BblbupaeTcs Y3
packpblBatoLLerocs cnucka. [ins saBepLueHnsi BBoga HeobxoanMmo HaxaTb KHoMKy Enter.

Ecnu 3HaveHne He nomellaeTcsi NO LUMPWHE KOMOHKW, €e MOXHO paclUMpuTb [0 HYXHOro
pasmepa. [ins 3TOro B BEpXHEW 4acTW 3KpaHa Kypcop MOMELLaeTcs Ha rpaHvuly AByX CTonouoB B
CTpOKE C 3arofioBkamu, HaxoAWTCA MNOMNOXeHWe ykasatens, Mnpu KoTopom oTobpasuTcs
[AByHanpaBsrieHHasi cTpenka, W, C yAepXaHUeM HaKaToW NeBOW KHOMKU MbIWKKW, nepeaBuraetcs
rpaHvua ctonbua BrneBso unv Bnpaso.

M3meHeHHble 3HayeHWss OTOOpaxalTCA 3eNneHbIM LBETOM U COXPaHATCA TOMbKO B NamAaTy
nporpammbl. [lanee nonb3oBaTternb MOXeTe 3anucatb M3MEeHEeHNs B NPMBOp U COXPaHnUTb UX B chanr.

10.7.7 WHuumanusaumsa npubopa

Mepep 3anucbio HOBOW KOHMUrypauun B npubop TpebyeTcs NpoM3BECTV ero MHULManu3aumio.
WHuumanusaumsa npnbopa KOppeKTHO CTUpaeT CTapyto KOHUrypaumio 1 No3BonsieT 3anucatb B HEro
HoBylo. [Mpu MonbITKe 3anucaTb HOBYIO KOHdUWrypaumio 6e3 yaaneHus cTtapod MOXeT BO3HUKHYTb
KOHGPNMKT 3Ha4YeHWUIn NnapameTpoB., 1 Npubop 3abnokMpyeT 3anucb 4acTu HOBbIX MapaMeTpoB.

PyHKUMA MHMLManM3aumMmn OOCTyNHa TonbKo Npw 3arpyske KoHdwurypatopa Ha NOMHOM YpOBHe
poctyna (cm. n. 10.5).

Ons  wHuumanu3aumm  npubopa crnegyeT  Bbibpatb M3 MeHio  CepBuC  kOMaHAy

MHuumanuanpoBaTtb npuGop 1 BOCrnosnb30BaTbCs KHOMKOM @ Ha NaHenu UHCTPYMEHTOB.

10.7.8 3anucb 3Ha4YeHUM NapameTpoB B Npudop

Mpn onepaumn «3anucb» NpPOMCXOAMT MEpPEenuchbiBaHNE 3HAYeHWn napameTpoB W3 OKHa
KoHdpurypatopa B npubop.

Monb3oBaTens MoOXeT 3anucaTb B Npubop Bce MapameTpbl, TOMbKO W3MEHEHHble Wnn Te,
KoTopble cam BblbepeT Aanst 3anucu. Kpome TOro, nonb3oBaTellb MOXETe BKMOYUTb  PEXMM
HeMeaneHHOW 3anucu.

3anucb Bcex napameTpoB B Npuéop.

3anucb Bcex napameTpoB B Npubop HeoGXoauMo Mpou3BOAMTb, €Ccniu Bbl XOTUTE CMEeHUTb
mMogudukaumio npubopa unuM 3anucaTb B HEro HECTaHOAAPTHYK KOHGUIypauuio, CO3[4aHHYH
KOMMNaHWeN-Npon3BoaANTENEM.

Ons 3anucu Bcex napameTpoB B npubop crnedyeT BbiGpaTb M3 MeHio MpuGop komaHay

3anucatb Bce napameTpbl B npubop (Alt+W) unm BOCNonb30BaTbCsi KHOMKOW ) Ha naHenu
MHCTPYMeHTOB. Ha d¢hoHe rmaBHOro OkHa MOSBUTCA MHAOPMAaLMOHHOE OKHO CO CTaTUCTUYECKMMMU
cBefleHusmMM 0 xofe npouecca. Ero 3akpblTne o3HavaeT, YTO MpoLecc 3anvMcy napameTpoB B NaMsiTh
npmbopa OKOHYEH.
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3anucb TonbKo OTpeAaKTMPOBaHHbLIX NapaMeTpoB

Takoi cnocob 3anvcu No3BONSAET 3anncaTb TONbKO OTPEAAKTMPOBaHHbIE NapamMeTpbl, AaXe ecrnuv
OHMN HaxXOAATCH B Pa3HbIX Nankax.

[ns 3anucu TONbKO OTPeAaKTMPOBaHHbIX NapamMeTpoB crnepyeT BbiopaTb n3 MeHwo [Mpubop
KomMaHay 3anucaTb TONbKO U3MeHeHHble n3 meHto Mpubop (Alt+U) nnm Bocnonb3oBaTbCs KHOMKON

A Ha naHenu MHCTPYMEHTOB.

BHumaHue! OTpegakTnpoBaHHble 3HaYeHWsi NapamMeTpoB OToOpaxalTcsA 3ereHbiM LBETOM.
Mocne 3anvcy B npmbop LBET BCEX 3anncaHHbIX NapaMeTpoB CTAHOBUTCH YEPHbBIM.

3anucb NapaMeTPOB TONLKO TeKyLLeld nanku
Monb3oBaTenb MOXeT NPOM3BECTM 3anuCb NapaMeTPOB TOMbKO TeKyllel nanku. Takas 3anucb
npoucxoauT GeiCTpee, YeM 3anucb BCEX NapameTpoB.

[ins 3anucu napameTpoB TOMbKO TeKyLLel nanku HeobxoanMo BbIAENUTL ee, YCTaHOBKB Ha Hel
Kypcop, 1 BblbpaTb KoMaHAy 3anucaTb BCce napameTpbl BbigeneHHoun nanku (Alt+Ctrl+W) u3 meHio

Mpubop nnn HaxaTb KHOMKY ) .

3anucb ToNbKo OTpeAaKTMPOBaHHbLIX NapamMeTpPOB TeKyLlein nanku
Ons 3anucy TOnNbKO OTPEAAKTUPOBaHHbLIX NapaMeTPOB TEKYLLEN Marnkv HeoB6XOoAUMO BbIAENWUTb
ee, YCTaHOBMB Ha Hel Kypcop, u BblbpaTb komaHZy 3anucaTb TONbKO U3MeHeHHble napamMeTpbl

nanku (Alt+Ctrl+U) n3 meHto Mpnbop nnu HaxxaTb KHOMKY 4 .

Pexum HemeaneHHOW 3anucu

B paHHoM pexwume KoHdurypatop 3anucbiBaeT 3Ha4yeHne napameTpa B Npubop cpasy nocrne ero
N3MEHEHUSI.

[na BkNoYeHWA pexuma HeobXoaumo ycTaHOBUTbL nar B MeHI0 Pexumbl nporpammbl —
Pexum HemeaneHHON 3anucu.

Mpumeyanne — lpu paboTte Ge3 noakmnoyYeHHOro npubopa Pexum HemeaneHHow 3anucu
peKoMeHayeTCs OTKIIOUNTb.

10.8 MpocMoTp 1 coxpaHeHne NapamMeTPOB TEKYLUEro COCTOSIHUSA

Monb3oBaTens MoxeT pernctpmposaTk Ha MK napameTpbl Tekyllero coctosHna (onepaTusHbIe
napametpbl) TPM151-03, nokasaHHble Ha pucyHke 10.7.

10.8.1 MpocMoTp 3HAYEHMI onepaTUBHbIX NapaMeTpPoB

[ns npocMoTpa 3HayeHu oOMepaTMBHbIX MNapamMeTpoB creayeT OTKpbITb nanky OMPOC
OMEPATUBHbLIX TMAPAMETPOB w»n ycraHoBUTbL ¢brarn OKOMO TeX napamMeTpoB, KOTopble
nonb3oBaTenb Xo4yeT onpawwuBaTe (CcM. pucyHok 10.7). 3apgaeTcs mepuod onpoca napaMeTpoB B
munnucekyHaax. Mepuoa onpoca no ymonyaxuto coctasnset 1000 mc.

B cniyyae, ecnn Bo3HMKHET owmbka cyuTbiBaHUS MapameTpa, B Tabnuue OyaeT BbiBeAeHa ee
npuynHa, Npu 3TOM CTPOKa napameTpa NMomMevaeTcsl KpacHbIM LLPUETOM.

M3mepsiemble Npubopom 3HaYeHUs BbIBOASITCA HA MOHUTOP B Npeobpa3oBaHHOM BUAe:

—  Ana Tepmonpeobpa3oBaTeneii M Tepmonap BbIBOAWTCA TemnepaTtypa, WM3MepeHHas B

rpagycax no Lienbcuto;

— AN aKTUBHbIX OaTYMKOB 3HAYEHUS MNEepecuHUTLIBAOTCA B COOTBETCTBUM C eduHuuamu

AvanasoHa namepenns (cm. napameTpsl Ain.H n Ain.L)

B npouecce namepeHus npubop KOHTponmpyeT paboToCnoCcOBHOCTb AaT4YMKOB WM B Cryyvae
BO3HUKHOBEHMWS aBapun BbIBOAUT NPUYMHY HEMCMPABHOCTM B More «3HayveHne».

3HayeHVe BbIXOAHOM MOLHOCTU PerynaTopa BeiBoauTCcA B AnanasoHe ot 0 go 1.
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10.8.1 CoxpaHeHue 3Ha4YeHU onepaTUBHbLIX NapaMeTpoB B chann

[ns coxpaHeHus B hain cyMTaHHbIX C Npubopa 3Ha4YeHUn onepaTyBHbLIX NapamMeTpoB criegyeT
ycTaHoBUTL cnar nepen ctpokon Umsa dhana ans coxpaHeHusi nmpoTokona (CMm. pucyHok 10.7).
CoxpaHeHue B haiin Ha4yHeTca HeMeANEHHO.

A% KondurypaTop TPM151: cpeiHWA ypoBeHb aocTyna : Moguduiaius N21 - M -0l x|
@ain  [pvbop Pexwmbl nporpamvbl  Cepeuc  Cnpaska
DEE AN peg|r o i
ONUCaHME: A | MapameTp | FHaqEHME |F\,‘ IB | CuwmbkK 0BMEHS 1M HECO... |
=] ﬁ KoHbHrypaura TPM151 (MMA He 3a4aH0)
(] NapameTpe npropa
[=-20 Onpoc onepatheHsix napameTpos

Wma napameTpa Mepuop, 3HaueHwe Owxbkv BBOJa-BLIBOAA
v & vina dhaii Movember09,log
- . : . 1000
rI% AKTHEHBI War 1000
I_Iﬁ CocToAHHe ofbexTa 1000
r@ VzMepHTENE N1 1000
l_ WsmepHTEns NOZ2 1000
r@ Bblx0AHOM cHrHan Nel 1000
l_@ Bbix0AHOM cHrHan N2 1000
»r% Tekylwan yiTaska Mol 1000
r@ Tekywan yeTaeka Moz 1000
[#-42) MapameTpbl KoMMbraTEpa
For Help, press F1L [ oM [ 4

PucyHok 10.7 — PerncTpauusa onepaTuBHbix napameTpoB B KoHdurypatope

[MpoToKon coxpaHseTcs B TEKCTOBbIM (hann c pacwmpeHvem .log, KOTOpbid B AanbHenwem
MOXeT ObITb 3arpyxeH B NoOyl0 3NeKTpoHHyt Tabnuuy. Ons 3arpy3ku cdaiina B Microsoft Excel
MOXHO BOCMOMb30BaTbCA KOMaHAon MeHio CepBUC — DKCNOpPT NpoTokona usmepeHun B Excel.

Mo ymonuaHuio nporpamma npegnaraeT umsa darvina Ans COXpaHeHusl, COCTosILLee U3 TeKyLLero
mecsiua u aatel. ma daina ykaszaHo B none «3HadyeHne». Pain MOXHO nepeuMeHoBaTb. [ns atoro
HeobXxoAMMO YCTaHOBWTbL Kypcop Ha MeH dhaina, ABaxabl HaXaTb Ha NpaByHo KNaBuLLy MbILW 1 HabpaTb
HoBoe ums. Parin cosgaeTcs B TON Xe narnke, rae ycraHoBrneHa nporpamma «KoHdurypatop TPM151».

10.9 NMporpamma «BbicTpbin ctapT TPM151-03»
Mporpamma «BbicTpbin cTapT TPM151-03» npegHasHayeHa Ans ynpoLeHUs NepBon HaCcTPOMKK
npubopa TPM151-03.
He pekomengyeTcsi ucnomnb3oBaTb nporpammy «beicTpbin ctapt TPM151-03» B cneaylowmx
cny4vasix:
—  npu nporpammupoBaHun npuéopa TPM151-03, koHdurypaumsi KOToporo yxe 6bina 4o 3Toro
n3meHeHa. B aTom cnyyae cnepyet ucnonb3osatb nporpammy «KoHdurypatop TPM151»;
—  npu nporpaMMupoBaHuM npubopoB Apyrux Moaudukaumn TPM151-xx. [Ons kaxgoun
mogudukauum TPM151-xx cywecTByeT CBOsS nporpamma 6bicTporo crapTa. Jliobyo ns Hux
nonb3oBaTenb MoXeT 6ecnnartHo ckayaTb ¢ canTa komnaHun OBEH www.owen.ru.

[na 3anycka nporpammbl <bbicTpbii ctapT TPM151-03» cnegyeT 3anyctuTb charin EasyGoTRM151-

03.exe C Aucka, BXOASLUIEro B KOMMMEKT nocTaeku. [lanee nporpamMma npeanaraeT psig BOMPOCOB,
oTBeYasi Ha KOTopble, NONb30BaTENb NPOU3BOAUT KOHDUIypMpOBaHUe npubopa.
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11 MporpammupoBaHMe C NOMOLLLIO KHOMOK Ha JIMLIEBOW NaHenu
npubopa

11.1 CooTBeTCTBME CUMBOJSIOB Ha UU(POBOM MHAUKATOpe GyKBam
nartuHckoro andaButa

CooTBeTCTBME HaYepTaHNs CUMBOIIOB Ha LMdPOBOM MHAMKaTOpe GykBam NnaTuHCKOro andasnTa
npveeaeHo B Tabnuue 11.1.

Tabnuua 11.1 - CooTBeTCTBUE Ha4yepTaHUsi CUMBONIOB Ha LM pOBOM MHAMKaTOpe GykBam
natuHckoro andasuta

11.2 O6wme NPUHLUMNbI NPOrpPaMMUpPOBaHUA

O6Lwas cxema 3agaHusa NnapaMeTpoB NpuBedeHa Ha pucyHke 11.1.

PucyHok 11.1 — O6wwas cxema 3agaHus napaMmeTpoB

11.2.1 OcHoBHble npaBuna npu pa6éote B [MaBHOM MeHI0 1 Npu BbiGope
AnemeHTa
N 3N —
—  Bbibop B nioboM MeHI OCyLLEeCTBNSETCA KHOMKamu B " [g (T =) (umknuyeckn B

nobyto CTOPOHY @).
Mpn aTom muraet 10T LM, Ha KOTOPOM M3MeEHsieTcs MHpopMaLums.
- =1 shax KOHLa crucka npu LMKIIMYECKOM NePEMELLLEHUN.
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— - obosHayeHve rpynnbl «O6WMe napameTpbi» Mpu Bblibope anemeHTa
(Kanana, lMporpammebl 1 T. A4.).
—  Mocne Toro, kak nonb3oBaTesb CoBepLUAET BbIGOP, HEOBXOAMMO HaxaTb KHOMKY E

- lMepexon Ha npeabiayLLMi YpOBEHb BCErAa OCYyLLECTBAETCS KHOMKON [“"E

11.2.2 Bxop B pexum lNMporpammmupoBaHus. FnaBHoOe MeHIO

«
Ons Bxoga B pexum [NporpaMmupoBaHus HEOOXOAMMO HaxaTb KOMOWHAUMIO KHOMOK E+@
Monb3oBaTtens nonageT B [NMaBHOe MeH0 NnapameTpoB (PUCYHOK 11.2).
Ha LIN1 oTobpaxaloTcs MMeHa namnok, B KOTOpble CrpynnMpoBaHbl napameTpbl.

A N o
KHonkamu Iz nl¥ ocyulecTBndaeTca Bbl60p HY>XHOW nanku, nocne 4ero HeobxoauMo HaxaTtb

KHOMKY E

( Pabouuit pexum

h
-
+ ]|

Mapametpbi Mporpamm

L1 ums NATIKY | TexHonOM

(muraer)

MapameTpbl ABTOHACTPOHKM
NWi-perynatopa

B mogudpukaumm TPM151-01
HE WUCMOJIL3YETCA

BNOKVPOBKY U NEpeKnioyeHue
PEXMMOB

MapameTpel Bxoaoe

rMABHOE
MEHIO

Cetesble HacTpoiiku npubopa

Peakums npubopa Ha OTKnioYeHHe
HanpAXeHUa MUTaHua

OCHOBHbIE HACTPORKM
KOHGbMrypaLum

MapameTpsl B3

CnyxebHule napameTphi

3HaK KoHUA crncka

PucyHok 11.2 — FmaBHOe MeHI0 napamMeTpoB
11.2.3 Bbi6op dnemeHTa (KaHana, NMporpammel, Laraun 1. A4.)

[MapameTpbl HEKOTOpPbIX MNamok crpynnupoBaHbl no 3nemeHTam (KaHanam, Bxogam,
Mporpammam/LLiaram u T. 4., Npy 3TOM YacTb NapameTpoB ABMsieTCH OGLeN Ans Bcex JreMeHToB
(cm. pucyHok 11.1).

Ha UW1 npu BbiGope oToGpakaeTcs oGosHauveHue anemeHta («LH» unm «LHAA» — Kawan,
«Pral» — Mporpamma v 7. a.), Ha LIN2 - Homep dnemeHTa.
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11 MporpammupoBaHue C MOMOLLLIO KHOMOK Ha NULieBol naHenu npubopa

A A
KHonkamu Iz n ¥ ocyulecTBndaeTca Bbl60p HYXHOro OnemeHTa, nocne 4ero HeobxoAnMo

HaXXaTb KHOMKY E.
11.2.4 Bxop B Nanky ¢ napametpamu. UHAUKaLUA Npy 3agaHUmn napameTpa

Mpn Bxoge B nanky Ha

MHaMKaTope oTobpaxaeTcs
MHOpMaLns 0 NepBoM napameTpe.
INokasaHusa LMdpOBbIX
VNHAMKaTOpOB npu 3adaHun
napameTpoB (Ha npumepe
napameTtpa ST.TY ans llara Ne 1 PucyHok 11.3 — Noka3aHua undpoBbIX MHAUKATOPOB
Mporpammbl TexHomnora) npMBeAeHb! npv 3afaaHuu napameTpoB

Ha pucyHke 11.3.

11.2.5 MepemelwieHue mexay napaMmeTpamMm B narke

- NepemelyeHne mMexay napameTpamu T
OCYLLIECTBSIETCA KHOMKamu Ig " [g ("’) Napametpsi
(umknuyeckn B nobyo CTOPOHY) (pucyHok 11.4). nanku

[Mpu aTOM Muraet nmsa napametpa Ha LiN1.
- = - shax KOHL@ Crnucka Npu LMKIINYECKOM

nepemeLleHunu.

- — 0603Ha4eHne BXxoJa BO BMOXEHHYIO narky. :

—  MNonb3osatentb BbibupaeT AnemeHT (Kawan, Lar n
T. A.) 1 nonagaeT B Nanky Ans 3Toro JnemeHTa, Ho
nepemeLlaTbcs Tenepb moxeT mexay

napaMeTpaMu Bcex ONEeMEHTOB MNocrefoBaTernbHO
(umknuyeckn B nobyto CTOPOHY):

PucyHok 11.4 — MNepemelleHne

o6uwue napameTpbl — MNapameTpbl nsa
LI.I, P P P P A no napameTpam nanku

dnemeHTa 1 - — napameTpbl AnsA dneMeHTa
2 = ... - obwwue napameTpsbl

11.2.6 3agaHue 3Ha4YeHUs napameTpa
- OcyliecTBnsietca BblbOp napameTpa Ans
N3MEeHEeHnd, nocre 4Yero HaXXmmaeTcda KHoMKa

E (pucyHok 11.5). MNpu aTOM HayHeT muratb
3HavyeHune napameTpa Ha L2,

A N
- 3HayeHve 3aaeTcsi KHoMKkamum Iz n [g
- Ecnu napameTp CMMBOMbHbLIN, TO NPU HaXxaTun

A hYA
kHorok [N n ™I 3Hayenus napametpa
rocrnenoBaTtenbHO BbIBOAATCH Ha LI2.

—  Ecnu napameTp uucnoson, TO KHoOMkKa Ig
yBenuuuBaeT, a KHoMkKa N yMeHbLuaeT
SHadeHe napameTpa. PucyHok 11.5 — U3ameHeHue
3HaYyeHUs napameTpa
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11 MporpamMmmmupoBaHue ¢ MOMOLLLIO KHOMOK Ha NULIeBOW NaHenu npubopa

A unn ¥
- Ecnu HaxaTtb KHOMKY nnun 1 yoepxumeaTtb ee, TO USMeHeHune 3Ha4eHnsa yCKOpUTCA.

BBOR

- [Mocne Toro, Kak 3HayeHWe 3adaHoO, HaXUmaeTcs KHOMka (,El,]'lﬂ Bbixoga 6e3 3anucu

HOBOTO 3HAYEHUs HAXMMAETCs kHoMKa %), CHOBa HauHeT MUraTh UMs napaMeTpa Ha LINL.

11.2.7 CaBuUr [ecATUYHOMN TOUYKU

AL
anI NU3MEHEeHUN 3Ha4YeHUA napameTpa KHonkamu n AecAaTn4yHaa To4Ka He MeHseT CBoero
NONOXeHUd, YTO orpaHn4YMBaeT MakCcumalsribHOe 3Ha4YeHne napamMeTpa.

Hanpumep, Ha LUIN2 oTobpaxaeTcsi 3HaveHue «8.974». lNpu HaxaTum KHOMOK Ig " [g 6ynet
NpoNCXoANTb N3MEHEHME 3HAYEHUs], HaYMHas C MocneAHero pa3psaaa:

«8.974» — «8.975» — «8.976» — ...

MakcumanbHoe 3HaveHre, KOTopoe MOXHO YCTaHOBUTL Ha LIN2, - «9.999».

[nsa BBoAa Gonbluero Yncna HeO6XoAMMO CABUHYTL OECATUYHYIO TOYKY.

Ona caBura 4ecATUYHOWN TOUKKU:

—  nepef HayanoM pefakTUpoBaHusi 3HadeHus (T.e. korga Ha L1 muraeTt vmsa napametpa)
creayeT HaxaTb W yaepxuBaTb kHomky [*2. Uepea HeKoTOpoe BpeMsi HauHeTcs
LIMKMMYECKUIA CABUT BMPABO AECATUYHON TOYKM Ha LIN2:

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

- cnegyet aoxaatbCA MOMeEHTa, Korga pOecATudHasas ToYKa YCTaHOBUTCA B HYXHOe

NOMOXeHWe, U OTNYCTUTb KHOMKY =, Tenepb nonb3oBaTenb MOXET OTpeAakTUpOBaTb
3HaveHue napameTpa.

11.2.8 BnoxeHHble nanku

HekoTopble nanku MMEKT B CBOEM COCTaBe
OfHY U HECKONbKO BIIOXEHHbIX Nanok (Hanpuvep,
nanka «PerynsTopbi»).

BnoxeHHas nanka o6o3HavaeTcs Ha L2
3HaKoM . Mpu aTom Ha3BaHWe nanku nokasaHo
Ha W1 (cm. pucyHok 11.6).

YTtobbl NONacTb BO BOXEHHYIO Manky criegyet

HaxaTb KHomky =28,

Bce onepauuu ¢ napameTpamu BO BOXEHHOMN
nanke BbINOMHATCA Tak e, Kak U B OCHOBHOWA
narke.

PucyHok 11.6 — PaboTa ¢ BnoxeHHOM
nankom

11.3 CxeMmbl 3agaHMA napaMeTpoB

MogpobHble cxeMbl 3ag4aHusi NnapamMeTpoB NpuBeAeHbl Ha pucyHkax 11.7 — 11.18.
HepocTatowume cxembl npeacrasneHsl B Apyrux pasgenax PO.

BHumaHue! OcHoBHble mapameTpbl KoHdUrypauum (B 4acTHOCTU, napameTpbl Perynsitopos u

59



11 MporpammupoBaHue C MOMOLLLIO KHOMOK Ha NULieBol naHenu npubopa

BbIXOOHbIX 3NEMEHTOB) HAaCTOSITENbHO pekoMeHAyeTcs 3ajaBaTb C  MOMOLLb  Nporpammbl
«KoHdurypatop TPM151».

11.4 3apaHue napamMeTpPOB NPOrpamMmm TexXHoJsiora B pexume
«BbiCcTpOro» nporpammmpoBaHus

3agaHue napameTpoB Nporpamm TexHomnora u YCTaBOK MOXHO MPOU3BOAUTL TaKKe B pexvume
«BbIcTporo» nporpamMmmupoBaHusi. Cxema pexuma «BbICTporo» nporpaMmupoBaHusi npeAcTaBneHa
Ha puc. 11.7.

[nsa Bxoga B pexum «BbICTporo» nporpaMMmMpoBaHms HEOH6X0AUMO HaxKaTb KHOMKU E+[%.

lMpn Bxoge B pexum «bbicTporo» nporpaMmmMupoBaHUs BO BPEMS BbIMOMHEHUS MNpPOrpamMmbl
npubop cpasy nepexoguT K napameTpam Tekywiero wara, npy Bxoge B pexum «bbicTporo»
nporpaMmmMmmpoBaHus n3 pexuma STOP npubop nepexoaut k napameTpam Lara 1 Mporpammebl 1.
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11 MporpamMmmmupoBaHue ¢ MOMOLLLIO KHOMOK Ha NULIeBOW NaHenu npubopa

PucyHok 11.7 — Cxema 3agaHusi napameTpoB NporpamMmm TexHomnora B pexume BbicTporo
nporpaMMupoBaHus
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11 MporpammupoBaHue C MOMOLLLIO KHOMOK Ha NULieBol naHenu npubopa

(SP.Pr) Bxon B manky |
“TlapameTpbl ycTasok™ |
U3 pexuMa BbIchoe ]
nporpaMmupoBatme |

MapameTpbl YcTaBku
B Kanane Ne1

(LF.LU) Cxopoctb
30ech 5& W3MEHEHWUs1 YCTaBKU.
nganee] |36, Sraennn__

unuen

PucyHok 11.8 — Cxema 3agaH1MA napameTpoB YcTaBKku
B pexume BbicTporo nporpammupoBaHus
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11 MporpamMmmmupoBaHue ¢ MOMOLLLIO KHOMOK Ha NULIeBOW NaHenu npubopa

PucyHok 11.9 — Cxema 3ajaHUsl OCHOBHbIX NapaMeTpPoOB KOHMUrypaumu
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11 MporpammupoBaHue C MOMOLLLIO KHOMOK Ha NULieBol naHenu npubopa

PucyHok 11.10 — Cxema 3apaHusa napametpoB Bxonos
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11 MporpamMmmmupoBaHue ¢ MOMOLLLIO KHOMOK Ha NULIeBOW NaHenu npubopa

|
| 1 | Bxop B nanky ]
| f-_‘-_’; L | napamerpos 1
| b - Boiuucnuteneii ]

v Tvn Bbluncnutens

I|=' ral rEPE: nostoputens
LIL-E] 5t sssewentan cymva

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

PucyHok 11.12 — Cxema 3apfaHUAl OCHOBHbIX NapaMeTpoB KOHdUrypaumm
(npoponxeHune). 3agaHne napameTpoB perynsitopa
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11 MporpamMmmmupoBaHue ¢ MOMOLLLIO KHOMOK Ha NULIeBOW NaHenu npubopa

|

| Mapametpsi od Hoctyn k orpanuyenmrsm |

| perynupoBaHus C- S BbIXOAHOA MowHocTh |

| nna Kanana Ne ... == 1 napamerpam B3 |

L I S — -
BiX0f)

MapameTpbl BbIXOAHOM
A 4 MOLLHOCTH

II F’-,,ES (P.rES) Maxc. ckopocte

PucyHok 11.13 — CxemMa 3aaHUsl OCHOBHbIX NapameTpoB KOHdUrypauum
(npoaonxeHue). 3agaHne orpaHNYeHUN BbIXOAHOW MOLWHOCTH
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11 MporpammupoBaHue C MOMOLLLIO KHOMOK Ha NULieBol naHenu npubopa

NapameTtpbl Bnoka FP-{ Bxoa B nanky I
| ynpasnenns UM re-3 ! napameTpoB 6110'}'(?,I |
Il y ynpasneHus _!

BBOA BbiX07)
_v BYUM Net

PucyHok 11.14 — Cxema 3apgaHus napametpoB BYUM

68



11 MporpamMmmmupoBaHue ¢ MOMOLLLIO KHOMOK Ha NULIeBOW NaHenu npubopa

Bxog B nanky TNABHOE MEHIO |
"lporpamMmbl TexHonora" !

y
H PGB Bui6op Homepa MporpamMmbl

—_— e e |

Mapametpsbi 1 g "

Vorason (SP.Pr) Bxoa B nanky "lMapameTpbl yCTaBOK :

Ha Llare Ne 1 | Le==d ]
(cm. puc. 11.16) @“E

PucyHok 11.15 — Cxema 3agaHusa napameTpoB [lporpamm TexHonora u YcTaBoK
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11 MporpammupoBaHue C MOMOLLLIO KHOMOK Ha NULieBol naHenu npubopa

Mapamertpsi LWara

(SP.Pr) Bxoa B nanky (
SPPr| ., CM. CXeMy 33fiaHusi NapameTpoB
Tty AT S Mporpamm TexHonora)

1 | E, | 1
Sy ) |
A i

]

ManameTtnn YeTarku

PucyHok 11.16 — Cxema 3agaHusa napameTtpoB lporpamm TexHonora u YctaBok
(npoponxeHue). 3apaHne napameTpoB YcTaBoK Ha AaHHoM Lllare MNMporpaMmmbl
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11 MporpamMmmmupoBaHue ¢ MOMOLLLIO KHOMOK Ha NULIeBOW NaHenu npubopa

B80A « HaxaTb U yaepXueatb
He MeHee b ¢

PucyHok 11.17 — Cxema 3agaHusa peakuuum
Ha cny4vyanHoe OTK/IIYeHue HanpsiXKeHUsA NUTaHusA

<« HaxaTb W yAEpPXMBaTh
He MeHee b ¢

| CnyxeOHble napameTpbl npubopa

-

PucyHok 11.18 — Cxema gocTyna K cnyxe6HbIM napameTpam npuéopa
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12 Jkcnnyataumsa npubopa TPM151- 03

12 3kcnnyartauma npuéopa TPM151-03
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 BkNoYeHUN Npubop HaxoauTcs B pexume CTOI, Ans BbINONHEHUsT aBTOMAaTUYECKN
ycTaHosneHa nepsas [porpamma u nepsbin LWar.

12.2 BbI6op TeKyLwel NporpaMMbl U TEKYLLEro Lara Ans BbiNnoIHeHUs

B TPM151-03 Ha L4 Bcerga otobpaxatoTcs yYepe3 TOYKy Homepa Tekywmx [porpammbl u
LWara. MmeHHo Tekywas MNporpamma, HaumHas ¢ Tekyuero Llara, 6yaeT 3anylleHa Ha BbIMOMHEHWE

nyck
Npn HaXaTU KHOMKMW e,

Ons Toro, 4tobbl BbIOpaTh HeobxoaMMble Ans BbinonHeHus MNporpammy u Lar, Heobxoanmo
nocrnegoBaTernbHO BbINOMHUTL AENCTBUS, NpeacTaBieHHble B Tabnuue 12.1.

Tabnuua 12.1 — BeiGop TeKyuwen nporpaMmbl U TEKYLUEro wara

OencTBus nonb3oBarens Peakuus npubopa

1. Yb6eautbcs, 4TO npubop HaxoauTcs B L2: SkaP.
cocTtosiHun CTOIT.

L1: SEL. MpuBop nepenaet B pexum Boibopa

2. HaxaTtb KHonk E W, YOepXuBas ee HaxaTow,
[ Mporpammel 1 Wara.

HakaTb KHOMKy eren),

3. Ans noateepxaeHus BbiGopa onepauun no
cMmeHe Tekywumx [Mporpammbl u Llara Haxatb

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

4. BbibpaTb C MOMOLLbIO KHOMOK Ig " [g o6bekT
AN N3MEHEHUS:
— HOMep TekylLelt Mporpammbi; Un2: APrL.
— Homep Tekyulero Lara. LinN2: nSEP.

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

aMeHeHns HaxaTs kHorky ™, Homepa [Nporpammbl unu Lara.

6. YcraHoBUTbL Tpebyemoe 3HayeHue Homepa
A3 A
Mporpammel (Lara) kHonkamu E nlMl

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

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

8. [Ins Bbixoga un3 pexuma Beibopa Mporpammbl

u Lllara HaxaTb KHonky [

Ons Toro, 4tob6bl BbIbpaTh HeobxoaMMble Ans BbinonHeHus lporpammy u Lar, Heobxoanmo
nocrnenoBaTenbHO BbINOMHUTL AEWCTBYS, NpeAcTaBneHHble B Tabn. 12.1.

Mpumeyanue — MNpu BuIGope Homepa nporpammbl (nPrl) npubop paspeluaeTt BbIGPaTh TOMLKO
nporpammel, 3arnyck KOTopbIxX paspeLleH (YCTaHOBMNEeHo 3HadeHue «PaspelueH» B napametpe raPr).

12.3 3anyck n octaHOBKa NporpaMmbl TexHosora

HesaBucumo OT TOro, BbiMoOnHsieTcss [porpamma MU HeT, NpuGop CUMTLIBAET Tekyliue
N3MEPEHUS C NOAKMIOYEHHBIX AaTYMKOB 1 oTobpaxaeT ux Ha L1,
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B Ttabnuue 12.2 npencTaBneHbl AeACTBUS NOMb3oBaTens Mpu 3anycke U OCTAHOBKE MPOrpaMmbl

TeXHOoJ10ra n peakuua npvlﬁopa Ha HUX.

Ta6nuua 12.2 — 3anyck U ocTaHOBKa NporpaMmmbl TeXHosora

OencTBuUa nonb3oBaTens |

Peakuusi npnbopa

3anycx nporpaMmmbl TexHosnora

mycK

1. HaxxaTb kHONKY (&1 1 ynepxkuBaTth ee HaxaTon
B TeyeHue 2-3 c.

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

unu:

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

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

MNepexop B coctosinue MNAY3A n obpaTtHo

nyex
1. HaxaTb KHomnku [ + [;

LIN2: Ycraska (Bpems wara) — rln.P.

2. Ains Bbixoga u3 pexuma MNAY3A cnepyerT elle
pas HaxkaTb KHOMKM + [Eron

LN2: rln.P — YcTaBka (Bpems wara).
BobinonHeHue MNMporpammbl npogomkaeTcs

MpuHyauTenbHas octaHoBKa MporpamMmsl

nyex
1. HaxaTb kHoMKy L&l n yaepxxmBaTb ee HaxaTomn

B TeuyeHne 2-3 c¢. BbinonHeHwe [Iporpammbl
ocTaHaBnMBaeTCs.

LIN2: Ycraska (Bpems wara) — SkoP.
BbinonHeHue MNporpammbl ocTaHaBNMBaeTCS.
MpuGop nepexoant B coctosiHne CTOIN.

Ha UW4 otobpaxalTca 4epe3 TOYKy Homepa
Tekywwmx lMporpammbl 1 Wara, kotopele 6yayT

nycK
3anyuleHbl NpU HaXXaTUM KHOMKMK [eren,

Mpumeuanune. Ecnu lNporpamma pa60TaeT no 6eCKOHeHHOMy LMKy, OCTaHOBUTL ee

myeK

MOXHO TOJIbKO NPUHYONTENbHO C MOMOLLbIKO KHOMKKU gron,

OkoH4aHue BbinonHeHus Mporpammbl. MepeBoa B coctosiHue CTOM

[ocne OKOHYaHUS HEUMKNNYECKOW nporpammbl
npubop aBTOMaTUYECKN NEPEXOANT B COCTOSIHME
KOHEL, NMPOIrPAMMBI.

LIN2: YcTaska (Bpems wara)—> End.

1. Ons nepeBoga npubopa B pexum CTOIl

HaxaTb KHOMKY l&ei 1 yaepxxunBaTh ee HaxaTon B
TeyeHue 2-3 C.

LN2: End — SkaP.
Ha U4 BoccTaHaBnusatoTcs Homep Nporpammbl
1 Homep LUara, koTopble Gblnn 3anyLLeHb!.

12.4 Pexum py4YHoOro ynpasneHusi YcTtaBKkom

YUrtobbl pyyHOE M3MEHeHWe YCTaBKu cTarno
OOCTYMHbIM, HEeobXxoAWMO CHATb  GIOKMPOBKY
pexvuma PyyHoro ynpaenewus. [na 3T0ro
cnepyeT ycTaHoOBUTb AnA napametpa PyuyHoe
ynpaBrneHue bL.rU sHavyeHne «pa3speLueHo» (Cm.
TakKe cxemy Ha pucyHke 12.1).

= Q Kordmrypauna TPM1S1 (Mna He sagaHo)
= NapareTpei npubopa
= () BNOKHPOBKH K NEPEKMONEHHE PEXHMOE

W PYuYHOE YNPABAEHHE MOWHOCTEIO bl.ru

B Tabnuue 12.3 npencTaBneHbl OeiCTBUSI MONb30OBaTeNs B PEXMME PYYHOrO yrpaBrieHus

YcTaBKon 1 peakums npubopa Ha HuX.
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Ta6bnuua 12.3 — Py4yHoe ynpaBneHue YcTaBKkon

[OeAcTBnA nonb3oBaTens

Peakuus npubopa

«
1. HaxaTb KHOMNKu E + [""E + Ig (nopsigok

HaXaTusi BaXKeH) Ans nepexofa B pexum PyyHoro
yrnpaBreHus YcTaBKon.

3HauyeHve YcTtaBknm Ha L2 HauHeT mwuraTth.
3aceseTtutcs ceetoamon «PY1»

2. 3apaTtb Tpebyemoe 3HayeHue YCTaBku C
NMOMOLLbIO KHOMOK:
a + [
+ — YMeHbLUEHNe 3HaYeHus:;
< [
E + |Z — yBenuyeHne 3HayeHus.

M3ameHsiemMoe 3HayeHne YCTaBkM MuraeT Ha
2.

3. insa BbIXOAa K3 pexxuma PyyHoro ynpasneHust

< N
cneayeT elle pa3 HaxaTb KHOMKM E + [ 4 B

3HaueHve YcTaBKku NnepecTaHeT Muratb.

3HaveHne YcTaBeku, KoTOpOoe
yCcTaHaBnuBaeTcss B pexume Py4yHoro
ynpaBneHus, [OOMKHO  HaxoauTbCA B

rpaHuuax, 3agaHHblx napameTtpamm b.Ch.L
n b.Ch.H. Ecnn nonb3oBaTenb ycTaHOBUT
3HayeHve YCTaBKM, nexaijee BHe 3TUX
rpaHvy, TO uYepe3d 3 ceKkyHObl nocne

OTNYyCKaHNA KHOMOK E + [z nnn E + Ig

npnbop aBTOMAaTUYECKN BOCCTAHOBUT TO
3HayeHne YCTaBku, KOTOpoe 3aAaHo npu
KOHUrypmrpoBaHum npunodopa.

3agaHHoe BPYYHYtO 3HayeHne
YcTaBku He 3aHocuTCA B
3HEProHe3aBNCHMYHO namsThb. Mpu
NMOBTOPHOM 3anycke Mporpammbl
BOCCTaHaBNMBAETCA WUCXOOHOE 3HadeHue,
3apaHHoe npu KOHDUryprpoBaHnm
npubopa.

Pabounii pexum

TJIABHOE MEHIO |

PucyHok 12.1 — Cxema ycTaHOBKM napameTpa
GNOKMPOBKM PYYHOro ynpaBrieHusA
KHOMKamMu Ha nuueBoMn naHenu npubopa

12.5 Pexum py4yHoOro ynpasrieHUs BbIXOOHOW MOLIHOCTbHIO

YTobbI pyyHoe N3MeHeHue BbIXOOHOMN
MOLLHOCTH Perynstopa  ctano  [OCTYMHbIM,
HeobxoauMo CcHSATb BrokupoBKky pexuma PyyHoro
ynpaBnexus. [Ina aToro crniegyeT yCTaHOBUTb ANs
napametpa Py4Hoe ynpaBnenue bL.rU 3HayeHve
«paspeLueHo» (CM. Takke Cxemy Ha pucyHke 12.1).

BHumaHue!
ynpaBreHns BbIXOAHOW MOLLHOCTbHO.

= ‘Q Kordmrypauna TPM1S1 (Mna He sagaHo)

=] Naparerpel npubopa
= % BNOKHPOBKH M NEPEXMONEHHE PEXHMOE
Py4HOR yNpasneHHe MOWHOCTBI bl.ru

Perynatop aBTOMaTU4ECKM OTKMIOYAETCS MNpu MNepexoge B pexum PyyHoro

B tabnuue 12.4 npencTaBneHbl OEVCTBMS MONb30BATEN B PEXMME PYYHOro yrpasrieHus

BbIXOAHOW MOLLHOCTBIO U peakums npubopa Ha HUX.
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Tabnuua 12.4 — Py4yHoe ynpaBreHue BbIXO4HOM MOLHOCTbLIO

OeicTtBusa nonb3oBaTtens Peakums npu6opa

« v
1. HaxaTb KHOMKW T (nopsiaoK 3HayeHne mowHocTn Ha LIN3 HauHeT mwuraTte.

BETUTCS cBeToamon «PY1».
HaxaTusi BaXkeH) Ans nepexofa B pexvm PyyHoro SacseTutcs ceetoauon «PY
yNpaBreH1s BbIXOAHOW MOLLHOCTbIO.

2. 3apatb Tpebyemoe 3HayeHue MoOLHOCTU C | MiameHdemoe 3HayeHne MolHocTn (B %)
MOMOLLIbKO KHOMOK: muraeT Ha LIN3.

I

+ — YMEHbLUEHME 3HaYeHUs;

A
+ — yBernn4yeHue 3HaveHuns.

3. ng Bbixoga u3 pexuma PyyHoro ynpasrneHusi | 3HadyeHne mowHoctM Ha L3 nepectaHet
« ~
crieflyeT elle pas HaxkaTb KHOMKK E + [""E + [g murare.

12.6 ABTomartuyeckas Hactpowuka NMUO-perynaTopoB

3apaven aBToHacTponku [MU[O-perynsaTopa sBRsieTCA oOnpederneHve 3a KOpoTKoe Bpems
npubnuanTenbHBIX NapaMeTpoB HacTpolkn Perynsatopa, KoTopble MCMOMb3YOTCA B Mocneayloliem
npoLecce perynupoBaHusi.

OcobeHHocThio AHP aBRsieTcsa TOo, YTO B XOA4e €€ BbINOMHEHUS BO3MOXHO perynupyioLlee
BO3JeNCTBME Ha OOBEKT B OOMbLIOM AuanasoHe M C GOMbLUON CKOPOCTbI0 U3MEHEHUS. OTO MOXeT
NpuBECTU K BbIXOAY M3 CTPOos OObekTa perynupoBaHusi, Hanpumep, BCNEACTBUE TMAPaBMAUNYECKUX
yAapoB UMy HeoNyCTUMbIX TEMMEPaTYPHbIX HAMNPSBKEHWA.

12.6.1 O6wme npaBuna npoBeaeHnsa aBToHacTponkn NMUO-perynaTtopa

12.6.1.1 lNpouecc aBTOHACTPOWKN MPOXOAUT HEMOCPeACTBEHHO Ha OObekTe, Mo3ToMy Ans ee
OCYLLECTBINEHNST HEOOXOAMMO MMETb CKOH(UIYpPUPOBaHHBLIA MPUGOP C MOAKMHOYEHHBIMU K HEMY
[atyMKkaMy U UCMOSNHUTENBHBIMU MEXaHU3MaMu.

12.6.1.2 YcnoBusi, B KOTOPbLIX MPOBOAUTCS aBTOHACTPOWMKA, [OOSMKHbl OblTb MakCcMMarnbHO
NpuBAMKeEHbI K pearnbHbIM YCIOBUSIM 3KCMyaTaumum oobekTa.

12.6.1.3 B cnyyae ecnu TexHuYeckue yCnoBusi IKchnyatauum obbekTa He [A0nycKarT
N3MEHEHUS perynupyoLLero Bo34encTsuns B LUMPOKOM AManasoHe U CO 3HAYUTENbHbLIMU CKOPOCTAMU
M3MEHEHWs1, TO aBTOHACTPOWKY criegyeT BbINOMHUTL B Py4HOM pexume (cMm. MNpunoxenue XK.2).

12.6.2 MNMopspok npoBeaeHns ABToHacTpoWku Perynsatopa

KoHdourypupoBaHue npuéopa ans npoBegeHus AHP:

1) TpuBop KoHdUrypupyeTcs B & QP‘;IWW"“'“W"”““’
= () Napanetpst nprbiopa
COOTBETCTBUU [ L
noaKnoYyaeMbIiMu K Hemy ) B Perynarop e o
[aTynkamu U UCNONMHUTENbHBIMU & fﬁ“‘““m”"‘”m
B Mlapame TPl HACTDORKH
MexaHn3mamu. ABC YETABIA VMM MY IHEY, BB, O HANS Yo
2) C NMOMOLLIbIO nporpaMmbl- e aonycrivoe pe i YdoP
=) Napametpe M
KOHurypaTopa unm C nomoLbo 1o Kot s o
KHOMOK Ha mWUEeBON MaHenu P e 43 o
npubopa yCTaHaBnuBaloTCs B85 OTRNOHEsE HOWMOETH Ha 3 N3 MM p.tol

3Ha4yeHus napameTpa YO [%)].

3) YcraHaBnuBalwTCA  3HayeHus napameTpa YdoP  «MakcumanbHoe — gonyctumoe
OTKMOHEHMe». JTOT NapameTp UsmMepseTca B eAMHULLaX perynmpyeMoi BenMuuHel 1 3agaet
amnnuTyay ee konebaHuii;
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4) YcTaHaBnvBalTCSA TUM UCMOSNHUTENBHOIO MexaHn3ma R.eL — «3-X NO3ULIMOHHBI» 1 BpeMsi
MOMHOrO XoA4a WCMOMHUTENBHOMO MEXaHW3mMa W3 OJHOro KpawWHero MoNioKeHus B Apyroe
t.val, B cekyHpax;

5) B nanke «Mapametpbl M» yctaHaBnuBaeTcs 3HayeHue napameTpa Ptol «[onyctumoe
OTKIOHEHME  MOLLUHOCTW», 3afalollero OTKIIOHEHWE MOLLHOCTM B MpoueHTax oT
YCTaHOBUBLLErocsl 3HaveHus. PekomeHagyembii uHtepBan 5—10 %. MeHbluee 3HaveHue
cnepyeT ycTaHaBnvBaTb MpU  OTCYTCTBUM B MPOLECCE HACTPOMKM BO3MYLLAIOLLMX
BO34ENCTBMA Ha OGBEKT UMM MpU HanMuMU OrpaHWYeHUn Ha YCINOBUS 3KCMnyaTauum
obbekTa.

Ha pucyHke 12.2 npegcraBneHa Cxema 3agaHus napamMeTpoB  ABTOHacTpOWKM

C NOMOLLbIO KHOMOK Ha NuueBor naHeny npubopa

Pabounii pexum

PucyHok 12.2 — Cxema 3ajaHuA napameTpoB ABTOHacTpPOWKHM
C NOMOLLbIO KHOMOK Ha NuueBoi NnaHenu npubopa

Onepauuu, BbINOMNHAEeMbIe Ha 06 bEKTe:!

BHumanume! lNMpu 3anycke aBTOHaACTPoOViKM Npubop AOmKeH HaxoauTbcsa B coctosHum CTOIMM (Ha
LIN2 oTobparxaeTcs crnoso «SkaP»).

1) OcyuwecTtBnsieTcs BXxo4 B pexum ABTOHACTPOMKW, Afsi 3TOr0 OAHOBPEMEHHO HaXMMalTCH

By

3
KHOMKMN [z + (nopsipok HaxkaTusa BaxeH). Ha LIN1 oto6pasutcs croso «Anr». CnegyeT
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HaxaTb KHOMKY E [N NOATBEPXOEeHUS.
A M
Mo wHaukaumn Ha LML kHonkamu " BbIGUpaeTcs KaHan, B KOTOPOM HaxoauTcst

M MUHMManbHbiM  Pmin = Pstab-P.tol

Pstab — 3HauyeHue BbixogHOro curHana peryndaTtopa, npu KOTOpoM 6bIn 3anyuieH

2)
HacTpauBaemblit Perynsitop. CrielyeT HaxaTb KHOMKY L2 inis nofTBepxaeHs.
A3 N

3) YnpaBnss UCMNOMHUTENbHBIM MEXaHW3MOM C MOMOLLBIO  KMaBULLM |Z unm [g "
KOHTpOnupys ynpasnsioliee Bosgencteve no LIN2, a perynupyemyio BenuumHy no LIN1,
cTabunuanpyeTca ee 3HayeHue B 06nacTu, COOTBETCTBYIOLLUEN pernameHTy npoBeaeHust
TexHomnorn4eckoro npouecca. o oKoH4YaHuM npouecca crtabunusaumy crnedyet HaxaTtb
KHOMKY @ AN NOATBEPXAEHNS.

4) OcyulecTBnsieTca HabniogeHne 3a NPoLEecCOM W3MEHEHUS perynvpyemMon BerUYMHbI MO
LIN1 v BeIXOAHOrO curHana perynstopa no LIN2, npn aTom AomkeH CyLiecTBOBaTb pexum
[ABYXMNO3NLMOHHOrO PErynvpoBaHNA C NepeknioYeHMeM BbIXOAHOTO curHana perynstopa
Mexagy MakcumanbHbiM Pmax = Pstab+P.tol
YPOBHSIMU, rae

npoLuecc aBTOHACTPONKK (CM. NpeablayLLniA NYHKT);
P.tol — 3HaueHne napameTpa.
5)

Mocne 3aBeplUeHUst HACTPOWKWM, Ha YTO yKkaxeT muralowee «donf» Ha LIN2, cnegyet

=

HaxaTb kKHonKy L. [Mpunbop Bo3BpaTUTCH N3 pexrma ABTOHACTpomnkn B coctosiHne CTOIN.

12.6.3 UHgukaumsa napameTpoB aBTOHACTPOWKN

Bo Bpemsi NpoBefeHVsi aBTOHACTPOWKM Ha

U1 »n UM2 no ymonuaHuio oToGpaxarTcs
TEKyLLUME 3HAYEHUs1 PErynMpyemMon BernuuYuHbl U
BbIXOAHOrO curHana Perynatopa. Haxatuem

KHOMKMN A MOXHO oTOob6pasuTb Ha L1 n L2
Tekylue 3HaueHust Apyrvx napameTpoB (cm.
pucyHok 12.3).

12.6.4 OctaHOBKa aBTOHACTPOWKMU

B Tabnuue 12.5 npeacrtaBneHbl OeicTBUS
nosnb3oBaTenst Npu OCTAHOBKE aBTOHACTPOWKUA U
peakuus npubopa Ha HUX.

Ta6nuua 12.5 — OctaHOBKa aBTOHAaCTPOMUKU

PucyHok 12.3 — Cxema nepeknto4yeHus
MHAMKaLuM B pexXnme ABTOHacTpPOWKHM

[dencTBuA nonb3oBartens

Peakuus npubopa

1. HaxaTb KHOMKY [""E.

Lin1: HALE.
[Mpubop 3anpawmBaeT NoaTBEPXKAEHNE BbIX0AA.

2. Ana noateBepxaeHus Bbixoda crnefyeTt HaxaTb

BEOR

KHOMKY (ans  oTMeHbl crefyeT HaxaTb

KHorky ().

Mpubop nepexogut B  Pabouun  pexum
wHAuKaumn (Npy OTMEHe — BO3BpallaeTcs B
pexunm ABTOHACTPOMKM).
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12.6.5 Bo3moXxHble NnpoGrnembl Npu NpoBeAeHMN aBTOHACTPOWKMN

B Ttabnuue 12.6 npeacTtaBneHbl BO3MOXHble MPobnembl npy NpPOBEAEeHUW aBTOHACTPOMKU K
€nocobbl NX yCTpaHeHus:.

Tabnuua 12.6 — Bo3aMoXHble Npo6nemMbl Npy NpoBeAeHUN aBTOHACTPOWNKMU

Mpo6- MNokasanusa LI B
O3MOXHbI€ NPUYMHbI Cnoco6bl ycTpaHeHust
nema n2 LUni
SEoP GP pv MonbiTka  3anyctuTb  OcHoBHyto | 3anycTtuTb MNporpammy u Lar,
2 (StoP) | (SP.Pw) | HacTpoiiky Ha Llare, Ha koTopom | Ha KOTOpoM 3adaH Tun ycTaBku
g5 muraet 3agaH Tun ycTaBKU KMOLLHOCTb>. «3Ha4eHne», U n3ameHnTb Tun
5 5 ycTaBKu Ha Tekyliem Llare.
2 g SPRL 3HayeHne  YcTaBkuM  elle He | JoxaaTtbes ctabunumsauun
gL (SP.Pw) | cTtabunusuposanocs. 3HaveHust YcTaBku (cm. LIN2) un
5 3Ha4yeHus perynupyemMoi
B BenunuuHbl (cm. UW1). Mocne
< 3TOro NPOACIKNTL
aBTOHACTPOMKY.
FACL nlcn OOGbeKT ynpaBneHusi CyLIEeCTBEHHO | YMEHbLUMTb aMnnuTyny
(FAIL) (n.Lin) HenuHeeH  (HarpeB  MPOMCXOAMUT | BO3AEeNcTBUst (napameTp
3HauuTenbHO GbicTpee oxnaxaeHus; | YdoP) nnm N3MEHUTb
VM BbixoguT Ha 100 % MoLHOCTH). 3HayeHue YcTaBku.
d5o Yucno nepvoaos npesbICUO | YBENUYUTb amnnutyay
8 (dSKo) | Agonyctumoe 3HaveHue; amnnuTyAbl | BO3AEWCTBUWA (napameTp
< kone6aHui 3TUX nepuogos | YdoP) unu aonyck
S 3HauMTENbHO OTNUYaloTCA ApPYr OT | cpedHekBadpaTU4HOro
g_ apyra (BO3MOXHO MpW CUMbHbIX | OTKMOHeHUs (napameTp dSKo)
o nomexax).
el Mepuon Bo3myLUakoLmx konebaHuii | YBenuuutb NHTEerpanbHyo
] g CMVWLLIKOM Mar. NOCTOSIHHYIO (NapameTp ti).
3 Py Ph BbluucnieHHoe  3HayeHwe  nonockl | YBenuunTb amnnuTyay
2 T (Pb) NpPonopL1OHanNbHOCTY HeoNyCTUMO | BO3AEWCTBUIA (napameTp
-] " BbIXOAUT 3a npegensl | YdoP) n NoBTOPUTL
3 [0,001...9999] aBTOHACTPOWIKY.
& tC BbluncneHHoe 3HaveHne nNocTosiHHOM | Ecnu oHa 3akoHYMTCA C Tem xe
< (ti) WHTErpupoBaHNA HegonycTuMo UM | pesynbtatoM,  UCNONb3oBaTb
BbIXoAWT 3a npegensi [0...65535] OBYyXNo3numoHHbIn - (ON/OFF)
P d BbluncneHHoe 3HaueHne perynaTtop
(P.CLd) | koadhdpuumeHTa XOnoAunnbHVKa
HegonycTMMo U BbIXOAUT 3@
npegensi [0,01...10,00]

12.7 ABapuiHble CUTyauum U X BO3MOXHbI€ NMPUYMUHbI
TPM151-03 pasnuyaeT ABa Buaa ABAPUWN: Kputnueckyto n Hekputuyeckyto.

12.7.1 Kputunuyeckas ABAPUA

Kputnyeckas ABAPWA noppasymeBaeT HEBO3MOXHOCTb AanbHenwen pabotel Nporpammbi.
Mpumep - 06pbIB TEpMOAATUMKA B KaHane perynMpoBaHnsa Temneparypebl.
O Kputuyeckort ABAPUWU curHanusmpyioT:
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- coobuieHne «FACL» Ha LN2;
—  HenpepbiBHOEe cBeYveHne cesetoamona «ABAPUA».
Mocne yctpaHeHus npuymHel ABAPUW Bo3MOXHO BO306HOBNEHWE paboTbl (MepeknioyeHne B

[

COCTOsiHWE, npefllecTBoBaBluee HacTynneHuio ABAPUW). Ons atoro cnepyeT HaxaTb KHOMKy (e,
Ecnn npuunHa ABAPUW He 6bina KOPpPEKTHO ycTpaHeHa, To npubop aBTOMaTUYeCKM BEPHETCS B
coctosiHue ABAPUA.

[nsa Toro 4ToGbl NPMHYAMTENBHO NepeBecTy Npubop 13 coctosiHua ABAPUA B coctosiHne CTOIN
(STOP), cnieayeT HaxaTb KHOMKyY [,

Cxema ynpasneHusi npubopom B coctosiHum Kputnyeckon ABAPUW nokasaHa Ha pycyHke 5.3.

12.7.2 Hekputnuyeckas ABAPUA

Mpn Hekputuueckonn ABAPUWN [Mporpamma npopomkaeT BbinonHATbes. [lpubop BbligaeT
npeaynpexaeHue, 1 y onepaTopa ecTb BO3MOXHOCTb ONepaTUBHO YCTPaHUTb HEUCNPABHOCTb A0 TOro
MOMeHTa, koraa ABAPUA cTtaHeT kpuTuieckon.

O Hekputuueckon ABAPUW curHanmaunpytot:

—  cooblieHune «Ak», nepnoanyeckm (c nepnoaom ~2 cek) BbicBeunsatolleecs Ha LiN4;
- MuraHue ceetoguoga «ABAPUA».

C6p0c MHAMKALMN O HEKPUTUYECKOW aBapumn ocyulecTendeTca KHOMKOW [ME.

12.7.3 BbisscHeHue npuunHbl ABAPUU

Ona Toro, 4tobbl BbIACHUTL NpuunHy nobon ABAPUN (Kputuyeckon unm Hekputuyeckon),

crnepyeT HaxaTb M yaepXXuBaTb KHOMKY E. Ha UW2 otobpasnTtca Kog ABAPUN.
Mepeyerb Kogos ABAPUW npuBeaeH B Tabnuue 12.7.

Ta6bnuua 12.7 — Bo3MOXHble NPUYMHbI aBapui

Kon MpnuuvHa ABAPUU
203 Owwnbka naMepeHus Npu BbIYMCIIEHNM YCIOBUS Nepexoaa Ha cneaytowumi LWar
204, 130 Owwubka KoHdUrypaLum, He 3agaH Unu HenpaBUbHO 3a4aH UCTOYHUK cUrHana ans
NpPOBEPKM YCroBMS nepexoaa Ha cneaytowmii Lar
90 Owwmbka KoHUrypaLum: «nycToro wara» He A0MKHO BbITb
100 Ownbka namepeHus
220 ABapus nocne oTkoYeHNUs nuTaHus (cMm. napameTp bEHvV)
ABAPUU
80 OwnboyHoe nameperme B coctosiHum PABOTA
192 He nogkntoyeHo BeixogHoe ycTponcTso
208 He nogkntoyeH PerynaTtop
Hekputnyeckne ABAPUU
8 Owwubka npu paboTe B pexxumMe PyyHoro ynpasneHus
176 OwnboyHoe namepeHue B cocegHem KaHane

12.8 UHdopmaLMnOHHbIe COOGLLEeHUs Ha LM(POBLIX MHAMKaTOpax

B npouecce paboTbl NpUBop MOXET BIBOAUTL Ha LMGPOBbLIE MHAMKATOPLI UHEOPMAaLIMOHHbIE
coo6LLEeHMs, CIIMCOK KOTOPLIX NpeAcTasseH B Tabnuue 12.8.
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Tabnuua 12.8 — CNMcok MH(POPMaLMOHHbIX COOOLLEHUI Ha LU POBbLIX HANKaTOpaXx

LN, Ha koTopoM
CoobLeHune oToGpaxaeTtcs OnucaHue coobieHus
coobueHune
End Lin2 BbinonHeHwe MNporpaMmmbl 3aKOHYEHO
StoP Lin2 Mpubop Haxogutcs B coctossHum CTOIN
rlnP L2 Mpn6op HaxopgmTcs B cocTosHum MAY3A
FRCL L2 Mpubop Haxogutcst B coctosiHum ABAPUA
AL una Mpnbop HaxoaMTCs B COCTOSIHUM Hekputuyeckorn aBapum
(Hagnuch nosiBNsieTcs Kaxable 2 ¢)
P~ SP Ln2 3apgaHa YcTaBka Tmna «MOLLHOCTb>
oFF L1 [aTtymk He NoaKMNYeH
d.oFF L1 [aTymk He NoAKMYeH
Lt L1 MI3MepeHHoe 3Ha4YeHne CrnLKomM Mano
HHHHA. L1 I3mMepeHHoe 3Ha4YeHne CriMLKOM BENNKO
——— L1 O6pbiB AaTynka
oonog L1 KopoTkoe 3ambikaHve gaTtyvka
no.LR L1 KaHan perynupoBaHusi OTKIIOYeH
GEL L1 Bbi6op Homepa MNporpammel 1 LWara
on. Ln3 BbixogHas mowHocTe 100 %
(Toyka Muraer) (oTOGpaxeHne Ha ABYXCYMBONbHOM UHAMKATOPE)

12.9 NMpuHyauTenbHasa nepesarpys3ka npubopa

Ecnn obHapyxuBaecs, yto npubop TPM151-03 Hayan B kKakux-nnbo pexvmax pabotaTb
HEKOPPEKTHO (3TO MOXET CryyuMTbCs, Hanpumep, Mpu  CUMbHbIX MNOMexXax Wnu  focne
nepeKkoHUrypmMpoBaHus), crnegyeT oCyLLEeCTBUTb Ero nepesarpysky.

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

MNpumeyaHne — OO6blYHOE OTKNlOYeHWe npubopa OT nuTaloWen ceTu He npuBedeT K
nepesarpyske, Tak kak MHopMauusi 0 COCTOsiHUM npubopa coxpaHseTcs B ero namsit B TevyeHue
NMPUMEPHO 2-X 4acoB.

nyex

Ecnu npubop «3aBuC», He nepesarpyaeTcsi 0T HaXaTusi KHOMoK [“"E + el + E TO Heobxoammo
BbIKMIOYNTE MUTaHne npubopa Ha 3 4yaca, W, Mocrne BKMIOYEHWS MUTaHWs, Npubop BOCCTaHOBUT
paboToCnoCcoBHOCTD.
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13 TexHuyeckoe obcnyxuBaHue

13.1 O6cnyxuBaHne TPM151 npu akcnnyaTaumu 3aknioyaeTcsl B ero TEXHUYECKOM OCMOTpe.
Mpn BbInonHeHun paboT Heobxogumo cobniogante Mepbl 6GesonacHocTn (rmaBa  «Mepbl
6e3onacHoCTU»).

13.2 TexHuyeckuid ocMoTp npubopa MNpoBOAMTCA OBCMYXWBaKOLWMM NEPCOHANOM He pexe
ofHOro pasa B 6 MecsiLieB ¥ BKMoYaeT B cebs BbINONHeHWe cneayoLwwmx onepauuii:

—  OYMCTKY Kopnyca npubopa, a Takke ero KneMMHbIX KONOAOK OT MbIfN, rPA3n U NOCTOPOHHUX

npeameTos;

—  NpOBEepKy kayecTBa KpenneHusi npubopa;

—  NpOBEepKy KayecTBa NOAKMIOYEHUS BHELLHNX CBA3EN.

O6HapyXeHHble Npu OCMOTPe HefoCTaTKu criedyeT HeMeASIEHHO YCTPaHUTb.

14 MapkupoBKa U ynakoBKa

Mpun nsrotoBneHnn Ha npnbop HaHOCATCSA:

—  HauMmeHoBaHWe npubopa 1 BapuaHT ero moandgukauum;

—  n3obpaxeHue 3HaKa COOTBETCTBUSA TpeboBaHusM HOPMaTUBHO-TEXHNYECKON

[OKyMeHTauum;

—  TOBapHbIN 3HaK NPeANpPUATUS-M3rOTOBUTENS;

—  YHUKanbHbIN WITPUX-KOA (3aBOACKOWN HOMED);

—  rOA M3roTOBIEHNS;

—  Knacc To4HoCTV npubopa;

—  n3obpaxeHue 3Haka yTBepxaeHus Tuna;

—  [ONyCTUMbIVA AMana3oH HanpsKeHUst NInTaHus u noTpebnsemas MOLHOCTb.

YnakoBka npubopa nponssoanTCs B NOTPEOUTENBCKYO Tapy, BbINOMHEHHYIO U3 rod)pMpOBaHHOIO
KapToHa.

15 MNpaBuna TpaHCNOPTUPOBAHUSA U XPaHEHUSA

Mpnbop AomkeH TpaHCNOPTUPOBaTLCA B YNakoBke Npu TemnepaType oT MuHyc 25 o +55 °C u
OTHOCWTENbHOW BMaXXHOCTU Bo3adyxa He B6onee 95 % (npu 35 °C).

TpaHcnopTupoBaHue fonyckaeTcsl BceMy BUAaMM 3aKpbITOro TpaHcnopTa.

TpaHcnopTupoBaHme Ha  camoneTax  [OMKHO  MNPOVM3BOAWTECS B OTannMBaeMbixX
repMeTU3npoBaHHbIX OTCEKax.

Ycnoeua xpaHeHuss TPM151 B TpaHCMOpTHOW Tape Ha cknage notpebutens [AOMmKHbl
cooTBeTCcTBOBaTh ycrnosusamM 1 no FOCT 15150-69.

Bo3gyx nomelyeHns He JOMKEH coaepXaTb arpeccuBHbIX NapoB U ra3os.
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Paszgenbl 16 — 17

16 KomnnekTtHoCTb

Mpu6op TPM151-03 1 wr.
KoMMneKkT MOHTaXHbIX 3N1eMeHTOB 1K-T.
PykoBoAcTBO No aKcnnyaTaumm 1 ak3.
Macnopt 1 aka.
[apaHTUHbBIN TanoH 1 aks.
[Mporpamma koHdUrypmpoBaHus Ha

KOMNaKT-auckKe 1w
MeToaunka nosepku no TpeboBaHuMio 3aka3unka

MpumeyaHue — N3rotoButens octaensieT 3a cobor NpaBo BHECEHUS IONOMHEHWI B
KOMMMEKTHOCTb M3aenusi. MNonHas KOMMNNeKTHOCTb ykasbiBaeTcs B nacnopte npubopa.

17 lapaHTUIHbIe 0bsA3aTeNnbLCTBA

17.1 W3roToBuTENb rapaHTMpyeT cooTBeTcTBME npubopa TY npu cobniogeHnn ycnosuii
aKcnnyaTaumn, TPaHCNOPTUPOBAHUS, XPaHEHUSI 1 MOHTaXa.

17.2 MapaHTUIAHBIA CPOK dKCMnyaTaumm - 24 MecsiLa co AHS Npoaaxu.

17.3 B cnyyae Bbixoga npubopa M3 CTPOS B TEYEHWE rapaHTUIHOrO Cpoka npu cobniopeHun
nonb3oBaTenemM yCroBuii aKcnyaTaummn, TPaHCMOPTUPOBAHWSA, XPaHEHUST U MOHTaxa npeanpusTve-
M3roToBUTENb 0653yeTCs OCYLLECTBUTbL €ro 6ecnnaTHbIN PEMOHT UMK 3aMeHy.

17.4 B cnyyae HeOOXOAMMOCTM TrapaHTUAHOIO W MOCTrapaHTUMHOTO PEeMOHTa MPOAYKLMK
nonb3oBaTenb MOXeT 06paTUTLCA B MOOOI M3 permoHasnbHbIX CEPBUCHBIX LIEHTPOB, agpeca KOTOpbIX
npvBeeHbl Ha carTe KOMNaHUM: WWW.0WeN.ru 1 B rapaHTUAHOM TaroHe.

BHumaHue!

1 [apaHTUINHLIA TanoH He AencTBuTeneH 6e3 gaTebl Npogaxuy 1 WTaMmna npoaasLa.
2 KpenexHble anemeHTbl BKNaablBaTb B KOPOOKY HE HY>KHO.
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MpunoxeHue A. FabapuTHble YepTexu

MpunoxeHue A. NaGapuTHbIe YepTeXu

PucyHok A.1 — Npu6op HacTeHHoro kpenneHus H

PucyHok A.2 — Npubop wurtoBoro kpenneHus L1
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MpunoxeHune B. Cxembl nogKkno4YeHUs

MpunoxeHue 5. Cxembl NOAKNHOYEHUA

TPM151

—
|2|3|4| 5|6|7| 8] 9J10[11]12]13]14]15]16
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+C rc RS-485

BbIXOJJ, 1 BbIXOL 2
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Tepmonapa
- +
Rax
+ +
Hanpﬂxewe

BXO,D, 1 BXO,L] 2

PucyHok B.1 — O6wasn cxema nogkntoyeHua TPM151-03

PucyHok 6.2 — Cxembl noakn4YeHUA pa3nu4uHbiXx mogudukauun BA1

PucyHok B.3 — CxeMbl NOAKAIOYEHUS pa3InydHbiXx Moaudpukaumnin BO2
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MpunoxeHue B. NepeyeHb NporpaMMupyemMbIx napameTpoB

MpunoxeHue B. NepeyeHb NporpaMmMupyeMbIX NnapaMeTpoB

Ta6nuua B.1 — Cnucok nporpaMMmupyeMbixX napamMeTpoB

nOI‘IyCTVIMbIe 3HaYeHus

Anms Hassahue ;M&AMB'Z 3HaueHus (B Konduryparope)
OBLUME NAPAMETPbI

dEv HassaHwue npubopa YcTaHaBnuBaeT U3roToBuTenb

VEr Bepcusa N0 YcTaHaBnmMBaeT U3roToBUTENb

NAPAMETPbI NPOrPAMM

O6wme napameTpbl NporpamMmm

t.SCL MacwTab BpemeHu HAln Yacbl-MUHYTbI
ASEC MUHYTbI-CEeKyHAbI
Mporpamma Ne...
mPr PaspelueHune 3anycka nporpammbl o Paspewntb
! 3anpeTuTb
Mporpamma Ne...\ Lar Ne...
St.tY Tun wara bl OObIYHbIN War
Lonn LLar c nepexonom
no KoHeu nporpammel
LG.PS Jlornka nepexoga Ha cnegyoLwni GP Mo 3Ha4yeHuto
war LCRE Mo BpemeHun
Rd Mo 3HaveHnto U BpemeHun
or Mo 3HavyeHuo NIV BpemeHn
Sn.PS YcnoBuve npu nepexoae «no LESP BenuuvHa in.PS < 3HaveHus
3HAYEHMNIO» LE5P BenuunHa in.PS > 3HayeHus
in.PS Homep Bxoaa, BenM4MHa ¢ KOTOPOro oFF Bxop He HasHaveH
[OMKHa OOCTUYb «3HavyeHua» SP.PS ! Bxop Nel
2 Bxop Ne2
SP.PS «3HayeHne» Ana nepexopa -9999...9999
t.PS [nuTtenbHocTb Wara 0.0...1092.15
NAPAMETPbI BXOOOB
O6wme napameTpbl BXOOO0B
Cj-.C ABTOMaTU4eCckas KOppeKLUUs no oFF BblkntoyeHa
Temnepatype cBo6oAHbIX KOHLIOB TI1 an BkntoyeHa
Bxog Ne...
in-t Twvn gatymka oFF [aTtyunk oTknoueH
r. '-IEE TCM 100M W100=1,426
r'-{EE TCM 50M W1oo=1,426
r.385 TCIM 1000 Wi00=1,385
~391 TCIM 100N W;00=1,391
E_L TXK (L)
E_F | TXAK)
1-50 Hatunk —50...+50 mB
385 TCIM 5001 W;00=1,385
rgg’ TCM 500 W100:1,391
428 TCM 50M W;40=1,428

85




MpunoxeHue B. MNepeyeHb NporpaMmMupyeMbiX napameTpoBs

MpopomkeHne Tabnuubl B.1

ﬂOnyCTMMbIe 3HaYeHusa

Ywa Haaganue ;M&"MB'Z 3HauyeHus (B KoHdurypartope)
Y20 Oatunk 4...20 MA
020 Oatunk 0...20 MA
cds Oatunk 0...5 MA
ug_ Hatunk 0...1 B
r.428 TCM 100M W;00=1,428
r-23 TCM rp. 23
E b Tnpe (B)
ES nn (s)
E _r TN (R)
E _n THH (N)
ES KK (9)
ER! TBP (A-1)
E_RZ TBP (A-2)
E A3 TBP (A-3)
E t TMK (T)
P.r09 [laTynk NonoXeHns pe3vCTUBHbIN
900 Om
PO20 [aTymk NONOXEHUS C TOKOBLIM
BbIxogom 0..20 MA nnmn 4...20 MA
POS [laTynK NONOXKEHUsI C TOKOBbIM
Bbixogom 0..5 MA
Font” [aTumk KOHTaKTHbIN
6517 TCH 100HW,00=1,617
/3 TCM 500MW40=1,426
bL’EE TCM 500MW100:1,428
L3685 TCI 500MW100=1,385
b33 1 TCIM 5000 W100=1,391
£39¢ TCIM 500HW;,=1,617
LE 17 TCM 1000MW,0,=1,426
L Y25 TCM 1000MW,0,=1,428
£ 389 TCI 1000MW,40=1,385
£39¢ TCIM 1000MW;00=1,391
L TCIM 1000HW160=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]
duneTpa
in.FG INonoca undposoro punbTpa 0...9999 [eq. nam.]
itrL Mepvog onpoca gatyvka 0,3...30 [c]
in.SH COBUr XapakTepUCTUKM aTymka -999...9999 [ea. uam.]
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. NepeyeHb NporpaMMupyemMbIx napameTpoB

MpogomkeHne Tabnuuybl B.1

nOI‘IyCTMMbIe 3HaYeHus

Wms Hassauue ;M&AMB'Z 3HauveHus (B Kondumryparope)
Ain.H BepxHsist rpaHuua guanasoHa -999...9999 [ea. uam.]
n3MepeHust (TOnbKO ANs aKTUBHbIX AATYMKOB)
NAPAMETPbI BbIMUCINTUTENSA
CAL.t dopmyna BbluUCINTENS rEPE MoBTOpPUTENDL
ol BsselueHHas Cymma
Sar KBagpaTHbIii KOpeHb
AE YactHoe
tor Makcumym
bokt MuHumym
A-CF CpepnHee ApndmeTtuyeckoe
M BbluncnnTens BnaxHocTu
ofF Bbluncnntens oTknoyeH
A.ist INcuxpomeTpryecknii KOIPULNEHT 0064...0.14
Ans pacyeTa BNaXHOCTW
CL.Fd MocTosiHHasa BpemeH 0...1800 [cek]
LumdpoBoro punbTpa
CL.FG [Monoca undgposoro punbTpa 0...9999
dP Kon-Bo 3HaKkoB nocre AecAaTU4HOn 0...3
TOYKM Ha MHAMKaTope
n.in.C Konuyectso aprymeHTOoB 1,2
BblYMCIINTENS
t.in.1 Tun aprymeHTa Nel Bbluncnutens dRE Oatumk
FLE- CeTeBol punbTp
In.1 Howmep (cuutas ot 0) Bxoaa Iy BXO[ Nel
{ BXO[ Ne2
SCAl BecoBow koad. [Ans hopmynbl —100...1000
«B3BELUEHHas Cymma»
t.in.2 Tun aprymeHTa Ne2 Bbluncnutens a BXO[ Nel
{ BXO[ Ne2
In.2 Homep (cumtasi ot 0) Bxoaa 1,2
SCA2 Becosow koad. [1ns dpopmynbl i —100...1000
«B3BELUEHHAsi CyMMa» {
NAPAMETPbI PEFYNATOPA
Perynsitop Ne ...\TA-perynsaTop
Pb Monoca nponopLmMoHanbLHOCTH 1...9999 [ea. n3m.]
ti VIHTerpanbHasa NOCTOAHHas 0...65535
td.ti OTHoweHne anddepeHumnansHom 0...0.3
NOCTOSIHHOW K MHTErpanbHOn
i.UPr OrpaHuyeHve Makcumyma nHTerpana -100...100 [eq. nam.]
i.min OrpaHuyeHne MUHUMYMa UHTerpana -100...100 [eq. nam.]
P.nom HomuHanbHas MOLWHOCTb -100...100 [eq. nam.]
PerynsTop Ne ...\ABTOHacTpouka
YO YcTaBka aBTOHACTPOMKM -9999...9999 [ea. usm.]
YdoP MakcumanbHo gonyctumoe 0...999 [eq. nam.]

OTKIMOHEHWNE perynmpyemom

BeJTMYUHbI

87




MpunoxeHue B. MNepeyeHb NporpaMmMupyeMbiX napameTpoBs

MpopomkeHne Tabnuubl B.1

ﬂOnyCTMMbIe 3HaYeHusa

Wms Hassauve ;"&"MB'Z 3HauyeHus (B KoHdurypartope)
t.vAL Bpems nonHoro xoga 3-x 0:01...999 [ea. u3m.]
nosuumoHHoro MM
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 HwxHsa rpaHyLa 3agaHns yCTaBku —9999...9999 [ea. usm.]
b.CH.H | BepxHsia rpaHMua 3a4aHus yCTaBKU —9999...9999 [ea. nam.]
SP.LU | 3HayeHwue ycTaBku —9999...9999 [eq. n3m.]

NAPAMETPbl OFPAHWYEHUSA BbIXOAHOW MOLHOCTU

Ot perynsitopa Ne...

P.rESs MakcumanbHas CKkopoCTb U3MEHEHMS 0...100 [%/MunH]
BbIXOAHOW MOLLHOCTH
P.UPr MakcmmarnbHas BbIxogHasi MOLLHOCTb —100...100 [%]
P.min MwvHuManbHas BbIXO4HAst MOLLHOCTb —100...100 [%]
NAPAMETPbI BJIOKA YNPABNEHUA UCNOJIHUTENIbHBIMUA MEXAHU3MAMMU
db.F 30Ha HevyBCTBUTENBHOCTY ANS (%) 0.05...10 [%)]
3aJBWXeEK
DLP Hannuve gatyvka nonoxexus no Het
3aBUXKeK YFG Ectb
i.DP Homep Bxoaa gaTunka nonoxeHusi o — BXO[ Nel
! — BXO[ Ne2
t.StP MWH. BpeMsi OCTaHOBKM 3a[BWXKU 0:01.....16:39 [MuH]
TP.L MwH.Bpemsi paboTbl 3a4BUXKKN 0.1...10 [ceK]
Tp.H [NonHoe Bpemsa xoaa 3aABUXKK 0:1.....166:9 [MuH]
TFP Bpems BbIGopku niogTa 0.1...10 [cek]
LSP VicxogHoe nonoxeHve 3aaswxku B % 0....100 [%]
CETEBbIE MAPAMETPbI MPUEOPA
bPS CkopocTb 06mMeHa AaHHbIMU 2400, 4800, 9600, 14400, 19200,
28800, 38400, 57600, 115200
[kbuT/C]
LEn [nuHa cnosa AaHHbIX 7 vnn 8 [buT]
Prty KoHTponb yeTHOCTM no OTcyTcTBYET
EuEn YeTHOCTb
odd HeyeTHOCTb
Shit KonunyectBo cTon-6MT B Nochbliske 1wm2
A.LEn [nuHa ceteBoro agpeca 8 nnu 11 [6uT]
Addr BasoBhbivi agpec npnbopa 0...2047
rS.dL Bpems 3agepxku otBeTa npnbopa 0...50 [mc]
CITYXXEBHbIE NAPAMETPbI MPUBOPA
behv Peakuus Ha cnyyaiHoe oTKroveHne rln BosBpat B TOT e pexum
nuTaHus PIS! Crapr lNporp. 1 Warl
StoP Mepexon B «CTOMM»
FRCL Mepexon B «<ABAPUA»
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MpunoxeHue B. NepeyeHb NporpaMMupyemMbIx napameTpoB

OKoH4YaHue Tabnuubl B.1

nOI‘IyCTMMbIe 3HaYeHus

Awmsa Hassakue ;M&AMB'Z 3HaueHus (B Konduryparope)
doG Konnyecteo cbpocoB no watchdog 0...9999
220 KonunuyecTBo cnyyaiiHbIX OTKIMIOYEHNUN 0...9999
nuMTaHus
rES Obulee KonmM4yecTBo cOpPOCOB 0...9999
r.SrC MpuunHa nocnegHero nepecbpoca Py4yHow (BHeLwwHMIN) nepe3anyck
OTKNOYMNoCh NUTaHne
CamonpowusBonbHbIn watchdog
bL.ru Py4Hoe ynpaBneHue o PaspelueHo
! 3anpelueHo
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Mpunoxenue I'. HekoTopble TUNLI NepBUYHBLIX NpeobpasoBaTenen

MpunoxeHue I'. HekoTopblie TMNbI NEPBUYHLIX NpeobpaszoBaTenemn
.1 Tepmonpeobpa3oBaTtenu conpoTUBNEHUs

TepmonpeobpasoBatenu COMNPOTMBIEHUS MPUMEHSIIOTCH AN U3MEepeHus  TemnepaTtypbl
OoKpyKaroLlen cpefibl B MECTE YCTaHOBKM AaTuuka. [puHLMN OEACTBUSI TakMX AaTYMKOB OCHOBaH Ha
CyLLEeCTBOBaHUM Yy psida MeTannoB BOCMPOM3BOOUMOM U CTabUNbHOM 3aBUCUMOCTU aKTUBHOIO
COMpOTMBIEHUSI OT TeMnepaTypsbl. B kayecTBe maTepuana Ans nsrotoeneHnss TC B NPOMBbILLNIEHHOCTH
Yyawe BCero wucnomnb3yetcs cneumanbHo obpaboTaHHass MegHas (ana gatymkoB TCM) unu
nnatuHoBas (gns aatyvkos TCI) npoBonoka.

BbixogHble  napametpel  TC  onpedensiotcs  MX  HOMUHAmbHbIMKW  CTaTU4ECKUMU
Xapakrepuctukamu, crtaHgaptusoBaHHbiMu [OCT P 50353-92. OcHoBHbiMM napametpamu HCX
SIBMSIOTCS: HayanbHOe COMpPOTMBIIEHWE [faTyMka Ry, W3MepeHHoe npu Temnepatype 0°C, u
TemnepaTypHbii  KO3duumneHT  conpotuBneHnss Wi, OnpedensieMbli  Kak  OTHOLUEHue
COMPOTUBNEHNS f[aTyMka, W3MepeHHoro npu Temnepatype 100°C, K ero CoOnNpoTMBIEHUIO,
namepeHHomy npu 0°C. B cBsian ¢ Tem, 4to HCX TepmonpeobpasoBaTteneit COnpoTUBIEHUS —
dyHKUMKM HenvHemnHble (ans TCM B obractn oTpuuatenbHbIX
Temnepatyp, a ans TCIl Bo Bcem pauanasoHe), B npubope
npeaycMOTpeHbl CPeAcTBa ANs NMHeapu3auuy rnokasaHum.

Bo usbexaHne BMUAHUSA COMPOTUMBIEHUA COEOUHUTENBHBLIX
NMpoOBOAOB  Ha  pe3ynbTaTbl  W3MEPEHWs  TemnepaTypbl,
noaknioYeHne patyvka k npubopy cnegyet Mpou3BOAUTb MO
TpexnpoBogHomn cxeme. [pu Takow cxeme K OOHOMY M3 BbIBOAOB
TC nogknioyaoTcs OfHOBPEMEHHO ABa NPOBOAA, COEAUHSIOLLMX
ero ¢ npubopom, a Kk Apyromy BblBOAY — TPETUI COeAVHUTENbHbIN
nposog (CM. pucyHok IM.1).

[Ins nonHol KoMMeHcauuu BIWSHUS COeOMHUTENbHbIX
NMPOBOAOB Ha pe3ynbTaTbl U3MEPEHWU HEOBXOAMMO, YTOObI
UX COMPOTUBIEHUS ObINU paBHbl ApPYyr ApYry (OOCTaTOYHO WCMOfb30BaTb OAMHaKOBble MpoBoAa
paBHOW [AONnWHbI). B HeKkoTOpbIX cryyasix BO3HMKAEeT HeoOXoAMMOCTb nogknoyeHuss TC He no
TPEXNPOBOAHOMW, @ NO ABYXNPOBOAHOW CXEME, HanNpUMEp, C LENbI UCMOMb30BaHNSA YXe UMEIOLLUXCS
Ha 0ObekTe NUHUMI CBA3W. Takas CcxemMa COeAMHEeHUs Takke MOXeT OblTb peanusoBaHa, HO npwu
ycnoBun obszaTenbHOro BeinonHeHust pabot no Mpunoxenuto [.

PucyHok I''1 — NMopkntoyeHune TC
no TPexnpoBOAHOW cxeme

.2 TepmoanekTpuyeckue npeobpasoBaTtenu (TepMonapbl)

TepmoanekTpuyeckme npeobpasoBatenu (Tepmonapbl) Tn Tak  Xe, Kak "
TepMonpeobpasoBaTeny COMPOTUBIIEHNS, NPUMEHSIOTCA ANs U3MepeHus Temnepatypbl. [puHumun
OencTBMA TepMonap ocHoBaH Ha addekTe 3eebeka, B COOTBETCTBUM C KOTOPbIM HarpeBaHUE TOYKM
COE[IMHEHMWSI OBYX PA3HOPOAHbLIX MPOBOAHMKOB BbI3bIBAET HA MPOTMBOMOMOXKHBLIX KOHL@AX 3TOW Lienu
BO3HUKHOBEHME anekTpoasuxywen cunbl — Tepmo3AC. BenuunHa TepmModOC wm3HavanbHo
onpefensieTcs XMMUYECKMM COCTaBOM MNPOBOAHUKOB M, KPOME 3TOro, 3aBWCUT OT TemnepaTtypbl
Harpesa.

HCX Tepmonap pasnuuyHbiXx TUMOB cTaHgapTu3oBaHbl no [OCT P 8.585-2001. Tak kak
XapaKTepUCTUKM BCEX TepMonap B TOW WMW MHOW CTEMNeHU SBMSTCS HEMUHEMHbIMU OYHKUUSMU, B
npubope nNpeaycMOTpeHbI CPeacTBa ANs NMHeapu3aLum rnokasaHum.

Toyka coegnHeHNst pasHOPOAHBIX NMPOBOAHWKOB Ha3bliBaeTcs pabo4yum cnaem Tepmonapbl, a Ux
KOHUbl — CBOGOAHBLIMU KOHLUAMWU UNWN MHOrAa «XOMoAHbIM cnaem». Pabouuii cnain Tepmonapbl
pacnonaraetcsi B MecTe, BblOpaHHOM [Nl KOHTPOMs TemnepaTtypbl, a CBOGOAHbIE KOHLbI
NOAKMIOYANTCS K U3MepuTensHoMy npubopy.
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MpunoxeHue I'. HekoTopble TUNbI NePBUYHLIX Npeo6pasoBaTenei

Ecnu nogknioyeHne cBo60OAHbIX KOHLOB HenocpeacTBEHHO
K koHTakTam TPM151 He npencTaBnsieTcs BO3MOXHbIM
(Hanpumep, M3-3a KX ydaneHHocTW Apyr OoT Apyra), To
coegvHeHve Tepmonapbl C NpubopoM  Heobxoanmo
BbINOMHATb npwu nomoLuu KOMMEHCaLMOHHbIX
TEPMOJNEKTPOAHbIX ~ MPOBOAOB  unu  kabenen, c
06s13aTenbHbBIM COGMNIOAEHNEM MOMSPHOCTU UX BKIHOYEHUS.
HeobxoammocTb NpUMeHeHUs TaKux npoBosoB
obycnoeneHa Tem, 4to J3[C Tepmonapbl 3aBUCUT He
TONMbKO OT TeMmrepaTypbl paboyero cnasi, HO M OT

TemnepaTtypbl ee CBOOOAHBbIX KOHLOB, BEMUYMHY KOTOPOM PucyHok I.2 — Moakntouenmne
KOHTPONMUPYET CcheuuanbHbI AaTynk, PacronoXeHHbIN B Tepmonapsbl
npubope.

Mpu oTOM WCMONb3oBaHWE TEPMOSMNEKTPOAHbIX Kabernen no3BOMNSET YBENUYUTb  ASIMHY
NPOBOAHVKOB TepMONapbl U «NepeHecTU» ee CBOBOAHbIE KOHLbI K kreMMHUKy TPM151.
Mpumep cxembl nogkntoveHns T k Bxogy 1 npubopa npeactaeneH Ha pucyHke .2,

BHumanue! [na pabotel ¢ npubopoMm MoOryT ObiTb MCMONb30BaHbl TOMBKO Tepmonapbl C
M30MMPOBaHHLIMWU U He3aseMNeHHbIMM pabounmm cnasimu, Tak Kak oTpuuaTtenbHble BbIBOAblI WX
CBOGOHBIX KOHLOB 06beAMHeHbI Mexay cobol Ha Bxoge B TPM151.
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Mpunoxexue [1. MoaknioueHne Tepmonpeo6pasoBaTerneil CONPOTUBIIEHUs MO ABYXNPOBOAHOI CXeme

MpunoxeHue [. MoagkniovyeHue TepmonpeodpasoBartenemn
CONPOTUBIIEHUSA MO ABYXNPOBOAHON CXeme

0.1. Kak ykasbiBanocb paHee, NpuMMeHsieMble B KauyecTBe [AaTyMKOB TepmMonpeobpasoBaTenu
COMPOTUBMNEHNA [OMMKHblI COeauHATbCA €  Bxogamy TPM151-03 no TpexnpoBOAHOM cxewme,
MCMONb30BaHWE KOTOPOW HEeNTpanuayeT BrMSIHUE COMPOTUBMNEHUSI COEAMHUTENbHbLIX MPOBOAOB Ha
pe3ynbTaThl M3mepeHnsi. OgHako B TEXHMYECKN 0OOCHOBaAHHbIX Cy4vasx (HanpumMep, korga ycTaHoBKa
npubopa npousBoauTCS Ha obbekTax, 000pyAOBaHHbIX paHee MPOMNOXEHHbIMU MOHTaXHbIMU
Tpaccammu) Takoe CoeiMHeHUe MOXeT ObITb BbINOMHEHO U MO ABYXMNPOBOAHON CXEMeE.

Mpu uncnonb3oBaHUM OBYXNPOBOAHOW CXeMbl criegyeT MOMHWUTb, YTO MokasaHus npubopa B
HeKoTopou cTeneHn ByayT 3aBMCETb OT M3MEHEHUSI TEMMNEPATYPbl Cpeabl, OKPYXatoLLen NMHUI0 CBA3M
«AaT4YnNK—nNprBop».

Mpumep NOAKIIOYEHMNS
TepmMonpeobpasoBaTtenss  COMPOTUBMEHMWS K
KOHTakTaM «Bxog 1» npuBegeH Ha pucyHke [.1.

Mpun ncnonb3oBaHWM ABYXNPOBOAHOWN CXEMbI
nepeg  Havanom  akcnnyataumu  npubopa
HeobXx0aMMO BbINOMHUTL AENCTBUS, yKa3aHHbIe B
n.A.2...0.8.

[.2 TMpouseectTn nogknoyeHne gatyvka no
[OBYXMPOBOAHON CXEME K COOTBETCTBYHLLEMY
Bxody npubopa, aHanormyHo TOMY, Kak 3TO
ykasaHo B npumepe Ha pucyHke [.1.

[.3 MoaknounTb K NUHUN CBSA3U «AaTyYUK—
npubop» (K MPOTUBOMOMOXHBIM OT npubopa
KOHLaM NunHUM) BMeCTo TepmonpeobpasoBaTenst
MarasuH conpotueneHnsa Tuna P4831 (unm
nogobHbIN €My C KITacCOM TOYHOCTM He Xyxe
0,05).

0.4 YcTaHOBWTbL Ha MarasuHe 3HayeHue, paBHOE COMPOTMBIEHUIO TepMonpeobpasoBaTtens npu
Temnepatype 0 °C (50,000 vnu 100,000 Om B 3aBUCMMOCTU OT TUMNa NPMMEHSIEMOr0 AaTyumka).

0.5 BkntounTtb nutaHne npubopa M Ha COOTBETCTBYIOLLEM KaHane Mo rnokasaHusM MHAMKaTopa
LIN1 3adwukcmpoBaTb BenuUMHY OTKMOHEHUs TemnepaTypbl OT 3HadveHus 0,0 °C. [llonyyeHHoe
OTKINOHEHME Bcerga OOMKHO UMETb MONOXMTENbHOE 3HaYeHne, a BenumumMHa ero 6yaert 3aBuceTb OT
COMPOTMBIEHUS NIMHWUMN CBA3N «AaTYNK—NPUBop».

[1.6 YcTtaHoBUTbL AN AaHHOro Aatynka napametpom Casur xapaktepuctuky in.SH koadduumeHt
KOPPEKUMW, PaBHbIA 3HAYEHMIO, 3addUKCMPOBAHHOMY MpU BbINOMNHEHUM paboTt no n. .5 (oTknoHeHne
nokasaHui Li11 ot 0,0 °C), Ho B3STOMY C NPOTUBOMOSOXHbBIM 3HAKOM, T. €. CO 3HAKOM «MUHYC».

Mpumep. [locne nopkmoyeHns K Bxody BTOpPOro kaHana TepMmonpeobpasoBaTtens
COMpPOTUBIEHNS MO ABYXNPOBOAHOW CXeMe U BbIMONHEeHUst paboT no n. [.5 Ha nHaukatope LIN1
3adpmkcmpoBaHbl nokasaHus 12,6 °C. [ns komneHcauumn conpoTUBEHNS NIMHUKN CBA3M 3Ha4YeHne
nporpaMmMmpyemMoro napamMeTpa in.SH garuvka TpeTbero kaHana crnefyeT yCTaHOBUTb paBHbiM —012,6.

Puc. .1 — NoagknioveHne
Tepmonpeobpa3oBaTens CONPOTUBIIEHUSA MO
AByxnpoBoAHou cxeme ko Bxoay 1

[.7 MNpoBepuTb NPaBUMbLHOCTL 3a4aHUSA KOPPEKUMU, AN YEro, He U3MEHSS CONPOTUBIIEHUS Ha
marasuHe, nepesectu npubop B pexxum PABOTA n ybeanTbes, Y4TO NokasaHWs Ha COOTBETCTBYHOLLEM
KaHane nHaukatopa L1 paBHbl 0 °C (c abcontoTHOM norpellHocTbio He Xyxe 0,2 °C).

0.8 OTkntounTb NuTaHve npubopa. OTcoeanHUTb NIUHUIO CBA3W «AaTynk—npubop» oT MarasuHa
COMPOTUBIEHNS U MOAKINIOYNTE €e K TepMonpeobpasoBaTento.

09 Ecnm ko BTopoMy Bxogy npubopa Takke  HeobxoAMMO  MOACOeAWHUTH
TepmonpeobpasoBaTenb COMPOTMBIIEHUST MO ABYXNPOBOAHOM cxeme, BbinonHute n. [0.2-[.8 ans
Bxoda 2.
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MpunoxeHue E. LucdpoBasa hunbTpauums n Koppekumsa nuamepeHuin

MpunoxeHue E. Liucdbporasn punsTpaumsa u kKoppekuusi U3amMepeHumn

E.1 UndpoBasa nnbTpaumsa nsmepeHumn

E.1.1 [nAa ocnabneHns BMAUSHWA BHELUHWX WMMYMNbCHbIX MOMEX Ha 3SKCrnyaTauMoHHble
XapaktepucTukm npubopa B nporpammy ero paboTel BBeAeHa Lndposas unbTpaums pesynbTaTtoB
N3MEPEHNIA.

PunbTpaums oCyLLECTBNAETCA HE3aBUCUMO ANs Kaxaoro Bxoga v nposoanTesa B ABa atana.

E.1.2 Ha nepBom 3Tane dwunbTpaumMm U3 TEKYLUMX W3MEPEHWUN BXOAHbLIX MNapamMeTpoB
OTUIbTPOBLIBAIOTCA 3HAYEHWS, UMEIOLLME SABHO BbIPaXXEHHbIE «MPOBanbl» UK «BbIGPOCHI».

[Ons 3TOro NpuBOp BLIYUCTISIET PA3HOCTE MexAy = &3 Kondurypawm TPMIST (M ve sanano)
pesynbTaTaMu U3MEPEHWA BXOOHOW  BENUYUHBI, E3-(53 Napawene) npropa

A
BbINOMHEHHbIX B ABYX MOCMEAHWX LMKNax onpoca, v & “-jlli:’?-“' -
CpaBHMBaeT ee C  33AaHHbIM  3HaYeHuem, i msmnw A e
HasblBaeMblM Monocow dunbeTpa. Ecnmn T s s ; e

BblYMCMEHHas Pa3HOCTb NpeBblllaeT  3afdaHHbIN
npeaen, To NPOU3BOANTCS NOBTOPHOE U3MEpPEHME.

B cnyyae nomexu aToT hakT NOATBEPAMTCA MOBTOPHLIM W3MEPEHUEM W JIOXHOE U3MepeHue
aHHynupyeTcsi. Tako/# anroputMm Mo3BOMsAET 3awuTUTb Npubop OT BO3AEWCTBUA  €OMHUYHBIX
MUMNYNbCHBIX U KOMMYTALMOHHBLIX MOMEX, BO3HMKalLMX Ha NPOW3BOACTBE Npu paboTe CuUnoBoro
obopynoBaHus.

Monoca dwunbTpa 3agaeTcs B eduHMLAX W3MepsieMoW BenuyMHbl napametpom in.FG ans
Kaxxgoro Bxoga.

Cnepyetr wumMeTb B BuAy, 4YTO 4YeM Oonblue 3HaveHue [lonockl GunbTpa, Tem nyyle
NMOMEeX03aLUMLLEHHOCTb M3MEpUTENbLHOrO KaHana, HO MNpu 3TOM (M3-3@ BO3MOXHbBIX MOBTOPHBIX
M3MEpPEHUI) XyxXe peakuuss npubopa Ha ObICTpoe hakTUYeckoe U3MeHeHue BXOOHOro napameTpa.
Moatomy npu 3agaHuu lNonockl unbTpa cnepgyeT yYuTbiBaTb MakCMMarbHYI0 CKOPOCTb M3MEHEHUs
KOHTPOMMPYEMOW BEMUYMHDI, @ TakKe YCTAHOBMEHHYIO A8 AaHHOro [latynka nepuoanyHoCTb onpoca.

Mpn HeobxoQUMOCTN AaHHbIV PUNBTP MOXET ObiTb OTKMOYEH YCTAHOBKOW HYMNeBOro 3HayeHus
napametpa in.FG.

E.1.3 Ha BTopom atane chunbTpauumn
OCyLLEeCTBNSAETCA CrnaxuBaHve (AemMndupoBaHWe) curHana C Lemnbld  YCTPaHEeHUsl  LUYMOBbIX
COCTaBMSAOLMX.

OCHOBHOWM XapaKTepuCTUKOW Crnaxusatowwero cunstpa asnsetcs [locTosHHas BpemeHu
dunbTpa — UHTEpBar, B TeYeHWe KOTOporo curHan gocturaet 0,63 OT 3HAYEHUs KaXO0ro U3MepeHust.

MocTosHHasA BpemMeHn punbTpa 3agaeTcs B ceKyHAax napameTtpoM in.FD ans kaxgoro Bxoaa.

CnefyeT MOMHWTb, YTO YyBenuyeHuWe 3HayeHuss [locTosHHOW BpemeHu unbTpa ynydwaet
NoMexo3aLUMLLEHHOCTb KaHana U3mMepeHusi, HO OAHOBPEMEHHO YBENWYMBAET €ro MHEPLMOHHOCTD, T.
e. peakumns npubopa Ha ObICTpble M3MEHEHNS BXOOHOW BENUYMHBI 3aMeAnAeTcs.

Mpn HeobXxoAMMOCTY AaHHBIN PUNBLTP MOXET ObiTb OTKIIOYEH YCTAHOBKOW HYNEBOro 3HaYeHus
napameTtpa in.FD.

BpemeHHble Anarpammbl paboTbl LMdpoBbIX OUNbTPOB NpeacTaBreHbl Ha pucyHke E.1.
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MpunoxeHue E. UndpoBas punbTpaumus m koppekumsa usmepeHum

a) KoHTponupyemas Temnepartypa 0) dUnbTPbI OTKIIOYEHbI

B) BknioueH opunbtp in.FG ') BknioueH punbTtp in.FG nin.Fd
PucyHok E.1 — BpemeHHble anarpaMmmbl pa6oTbl LucdpoBbix ounsTpoB

E.2 KoppeKkuusi uameputenibHON XxapaKTepUCTUKN OaTYUKOB

E.2.1 [Ona ycTpaHeHWs HadvanbHOW MOrpelHocTy npeobpasoBaHUsi BXOOHBLIX CWUrHamnoB W
NOrpeLLHOCTEN, BHOCUMBIX COEAMHUTENbHLIMA NPOBOAAMU, MU3MEPEHHblIE U OTUNLTPOBAHHbIE
npnbopoM 3HaYEeHNst MOTyT BblTb OTKOPPEKTUPOBAHbI.

B TPM151 ansa kaxporo Bxoga ecTb ABa Tuna KOppeKuuMu, C MOMOLLBIO KOTOPbIX MOXHO
OCYLLECTBNATb CABUIT U WU3MEHEHWE HaKIoHa

M3MEpUTENbHOI XapakTepUCTUKU. £ &3 Kondwrypauns TPMIS1 (Vs ve 3an3H0)
E.2.2 casur XapaKTepuUCTUKU = Napamerpet npubopa

OCYLLECTBMISIETC  MyTem npu6asneHus K = Bxoant

M3MEpPEHHOW BENMWYMHE 3HayeHWsi, 3afaHHoro @ (2] Broane~

ABC Kopperuma "CABHT XapaKTepHCTHIH in.SH

napameTpoM in.SH ansa gaHHoro Bxoga. 3HaveHune i
ABC Koppexua "HaKNoH xapaktepuctien”  inuSL

CaoBvra xapakTepucTuMkM [atyvka 3ajaeTcd B
eaVHMLax M3MepeHus (pusnyeckon BenuUMHbI U CAYXWUT ANS YCTPaHEHWS BMUSHUS HayanbHOW
NnorpeLIHOCT NepBuYHOro npeobpasosaTtenst (Hanpumep, 3HadyeHus R, y TepmonpeobpasoBaTenen
COMNPOTUBIEHNS).

MNpumeyanne — lpu paboTe C nNnNaTUHOBLIMK TepmonpeobpasoBaTensmMy COMNPOTUBMEHUA Ha
3afaHHOe B napameTpe in.SH 3HayeHue caBWra HaknagblBaeTCs TakkKe KOPPeKUWs HenvHemHoCcTu
HCX paTuuka, 3anoxeHHas B nporpaMmme o6paboTku M3amMepeHuin.

MpumMep caBura M3MepUTENbHON XapakTepUCTUKK rpacpuyeckn npeacTasneH Ha pucyHke E.2.

E.2.2 U3meHeHue HaKnoHa XapakTePUCTUKN OCYLLECTBISIETCA NyTEM YMHOXEHUS U3MepPEeHHOW
BEMWYMHbI Ha MOMPaBOYHbIA KO3I(PULMEHT O, 3HAYEeHUe KOTOpOro 3agaeTcsa Ans kaxgoro [dartuvka
napametpom in.SL. [aHHbIA BWA KOppekunn MoXeT ObiTb WCMoNb3oBaH Ans  KOMMNeHcauuu
norpewHocTen cammux [atymkoB (Hanpumep, Npu OTKNOHEHMM Yy TepmonpeobpasoBaTtenein
conpoTtuBneHuss napametpa Wig OT CTAHAAPTHOrO 3HAYEHWUS)) MNN MOrPELLUHOCTEN, CBSI3aHHbIX C
pa3bpocoM COMPOTMBMAEHUI LUYHTUPYOWMX pe3ucTopoB (npu paboTe c npeobpasoBaTensmu,
BbIXOAHbLIM CUTHANOM KOTOPbIX SIBMSIETCS TOK).
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MpunoxeHue E.

LndpoBas cpunbTpaumnsa u koppekums nsmepeHumn

T,"Cl T,oc
B 3 /
/
100 | 100 + /
Gea Koppekumm // | bes xoppekuum /
80 | 'S 80 f /
I Ve I /
g 7 o1 /
i|oaf / C koppexunei a0t 7, G Koppexuveit
& L/ T=Tuau*in.SH Y/ T=Tyau"in.SL
: .
£ 0fF 7 20 F
10 20 4 60 80 100  T,°C 0 2 4 6 80 100 Ty °C
AR, [50) (71,3)  (Rycm, OM) (50) 713) (Renns OM)
Rorew Ry

PucyHok E.2 — Koppekuus
«CABUT XapaKTepUCTUKN»

PucyHok E.3 — Koppekuus
«HaKMOH XapaKTepPUCTUKN»

3HayeHne nonpaBoYHOro koadpdumumeHTa o 3agaetca B 6e3pa3mepHbIX eAuHULAaxX B AvanasoHe
0,900...1,100 u nepef ycTaHOBKOW MOXET ObITb onpeaeneHo no gopmyne:

a = nq)axr : I-IVIJMv

roe O — 3HayeHue NnonpaBoYHOro Ko3dhduLMeHTa, ycTaHaBnMBaeMoro napameTpom in.SL;
Mgpaxr — PAKTUHECKOE 3HAYEHWNE KOHTPONUPYEMOWN BXOAHON BEMUYUHDI;
Mysw — M3MepeHHoe NpUBOPOM 3HaAYEHME TON XKE BEMUYMHBI.

Mpumep M3MEHEeHWs HaKIoHa W3MepPUTENIbHON XapaKTepuCTMKM rpaduyeckn npeactaBrieH Ha
pucyHke E.3.

OnpepennTb HeObOXOAMMOCTb BBEAEHWS MOMPaBOYHOrO KOIMPULMEHTa MOXHO, W3MepuB
MakcumarnbHoe unu 6nmMskoe K HeMy 3Ha4YeHue napameTpa, rAe OTKMOHEHWEe HaKMNoHa N3MepUTEnbHON
XapakTepucTuku Hanbonee 3ameTHO.

BHumaHue! 3apaHue KOPPEKTUPYIOLIMX 3HAYEHWI, OTNMYAILWLMXCA OT 3aBOACKMX YCTAHOBOK
(in.SH = 000.0 1 in.SL = 1.000), n3amMeHsiIeT cTaH4apTHble MeTponorMyeckne xapakrepuctnkn TPM151
M OOMKHO MPOU3BOAUTLCS TONBbKO B TEXHUYECKUM OBOCHOBaHHLIX Crydasix KBanvpuuMpoBaHHbIMU
crneumanucTamm.
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NpunoxeHue X. MNO-perynaTop n napameTpbl ero HaCTPOMKHU

MpunoxeHue X. MUO-perynatop u napamMmeTpbl €ro HaCTPOMNKKU
XK.1 O6wwue npuHumnel MUAO-perynuposaHus. NMapametpsl NMUO-

perynstopa
XK.1.1 NUAO-perynsatop u ero koachdununeHTbl
NMO-perynatop (NPOMOPLMOHANbBHO- =223 Kondurypauss TPMIS1 (Vs ve 3aaaHo)
MHTerpanbHo-guddepeHumnancHbI perynsitop) =0 Napamerpi nprbopa
BblJAaeT  aHaroroBoe  3HayeHuWe  BbIXOAHOro = (3 Perynaropet
curHana,  HanpaBreHHOe  Ha  YMeHblUeHue -l PerynaTop e
OTKINOHEHUSI TEKYLLEro 3Ha4eHUs KOHTPOnMpyemon = B ma-perynatop
BESINYMHBI OT YCTaBKu. 48¢ Monoca NPONOPUHOHANEHOCTH Fb
BobixogHow curHan MO-perynatopa Y; ABC MOCTOAHHAR HHTErPHPOBAHHA L ti
paccunTbiBaeTcs no opmyne: A8 tdfti - oTHoweHwe M4 K M td.ti

I

1 AE, 1 &
Y-=—X B4y +— Y E Al

' A!'M'S\A Ty i=0
roe Xp - noroca nponopLnoHanbHOCTH;
Ei - pasHOCTb Mexay YCTaBKOM U TEKYLLUM 3HaYeHnem T; KOHTPOnNnpyemon
BEIIMYMHbI, UMK paccornacoBaHue;
T - anddepeHumansHas NnocTosHHas;
AE; - pasHOCTb Mexay ABYMSi COCEAHUMU u3mMepeHnsamu E; n Ei4;
Aty - BpeMs Mexay ABYMS COCeAHUMU namepeHnsammn T, n Tiq;
™ - MHTerpanbHas NocTosiHHas;
N
Z E - HaKonmneHHas B i-i MOMEHT BPeMEHN CyMMa paccorfiacoBaHui
I
i=0

(MHTerpanbHasi cymma).

Kak BUOHO 13 hopMyIibl, CUrHan ynpaBneHusi IBNSETCS CYMMOW TPEX COCTaBNSIIOLLMX:

—  npornopuuoHansHon (1-e cnaraemoe);
—  wuHTerpanoHou (3-e cnaraemoe);
—  puddepeHumansHom (2-e cnaraemoe).

MponopuuoHanbHas cocTaBnAKLWAA 3aBUCUT OT paccornacoBaHus E;, M oTBeyaeT 3a
peakumio Ha MIHOBEHHYHO OLLNGKY perynupoBaHus.

WHTerpanbHaa cocTaBnswowasa coaepxuT B cebe HaKommneHHylo owubKy perynupoBaHus

N

Z E At 1 no3BonsieT 4OOUTbLCS MakcUMarbHOW CKOPOCTU OOCTMXEHUA YyCTaBKN.
i= " usm

i=0

OudpchbepeHumnanbHas cocTaBnAKOWAA 3aBUCUT OT CKOPOCTUM WM3MEHEHWS paccornacoBaHusi
AEi/At,sy ¥ NO3BONSET YNYYLLNTL KAYECTBO NEPEXOOHOrO npoLiecca.

Onsa acddekTnBHoM paboTbl MUA-perynsatopa Heo6xoammo nogobpate Anst KOHKPETHOro obbekTa
perynupoBaHuns 3HadveHus koadduumneHtos [MNIO-perynatopa X, Tn U Ty (COOTBETCTBEHHO,
napameTpbl Pb, ti u td.ti, nocneaHuit 3agaeTcs Kak OTHOLLEHWE Ta/Ty).

Hactporiky MNWA-perynstopa pekoMeHOyeTCst BbIMOMHATbL B aBTOMATUYECKOM pexume (CM.
n. 12.6). MNpu HacTpolike Bpy4Hyto Bbl MoxeTe onpeaenuTb NpUbnmnanTenbHbie 3Ha4eHUst NapamMeTpoB
MAO-perynatopa no MNpunoxeHuio XK.2.
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Mpunoxenue X. MUO-perynsatop 1 napameTpbl €ro HACTPOUKU

X.1.2 HomuHanbHas BbixogHaA MOLWHOCTb. OrpaHn4YeHne HakonmeHus
MHTerpanbHOM cocTaBnsowWwen

[MoBegeHne o6bekTa MpU  KNaccu4eckom E§WwawTPM'51(MHemw)

MNO-perynupoBaHun NpeacTaBneHo Ha pUCyHKe =00 napaverpi npibopa
XK.1, ToHKasa nuHuS. & & Perynatopes

Kak BMOHO, NMpu AnNWTENbHOM BbIXOAE Ha [‘-315_%2'?"““”‘-’"
yCcTaBKy NMA-perynaTtop npouseBoant Eﬂﬂwmm .
«nepeperynmpoBaHme» obbekTa. m:mxwmﬁm :x
«[NepeperynupoBaHue» CBS3aHO C TeEM, YTO B e mn‘*""‘!’"ﬁwm R

npoLecce BbIXoa Ha yCTaBKy HAKOMWUMOCh OYEHb
bonbluoe 3HayeHne VHTErparnbHow
cocTaBnsioLen B BbIXOAHOM curHane
perynstopa (MOLLHOCTH).

Mocne «nepeperynupoBaHuns» Ha4YMHAETCs YMEHbLLEHWE 3HAaYEHUS MHTErparnbHOM COCTaBMSAOWEN,
4YTO, B CBOH OYepenb, NMPUBOAUT K NPOBAry HWXe YCTaBKU — «HEOOPErynvpoBaHuio». Tomnbko nocne
opfHoro-aByx Takux konebanun MNO-perynsTop BbIXOAWT Ha TpebyeMoe 3HauYeHne MOLLHOCTM.

Bo wu3bexaHvne «nepeperynupoBaHusi» U «HeOOperynupoBaHusi» HeobXxoaMMO OrpaHu4uTb
CBEPXY M CHWU3Y 3Ha4YEeHNE HAKOMMEHHON MHTErpanbHON COCTaBMSIOLLEN.

PucyHok X.1 PucyHok X.2

Mpumep - VimeeTcs neyb, ANS KOTOPOW U3 OMNblTa M3BECTHO, YTO ANSA NOAAepXaHWs onpegeneHHon
ycTaBku TpebyeTtca MowHOcTb oT 50 % ao 70 %. Pa3bpoc mowHocTn B 20 % BbI3BaH M3MEHEHUAMMU
BHELUHUX YCMNOBWUW, HanpuMmep TemnepaTypbl HapyXHOro Bo3gyxa. Torga, BBOASA OrpaHuyeHue
MHTerpanbHON cocTaBnsioLlen, T. e. 3aaaB napameTpbl i.min = 50 % n = 70 %, Mbl MOXEM YMEHbLUUTb
«repeperynupoBaHne» 1 «HeJoperynupoBaHmne» B cucteme (CM. pucyHok XK.1, Toncras nuHus).

BaxHo! CnegyeT noHumatb, YTO OrpaHUyeHust napameTpoB i.min u i.UPr pacnpocTpaHsitoTca
TONbKO Ha WHTEerpanbHylo cocTaenstoLyto. KoHevyHoe 3HauyeHWe BbIXOAHOW MOLLHOCTU, MOyvyeHHoe
KaKk cymMMa MponopuMoHanbHon, AnddepeHumnansHOn U UHTErpanbHOW  COCTaBMSOWNX, MOXET
nexaTtb BHe Mpeaenos, 3afaHHblX i.min u i.UPr. OrpaHuyeHue KOHEYHOro 3HayeHusi BbIXOZHOW
MOLLIHOCTU B cucTeme 3agaetcs napametpamu P.min u P.UPr (cm. n. 3.5.3).

[Ons ymeHblueHns konebaHuni npu nepexofHbIX Npoueccax MOXHO Takke 3aAaTb HOMUHarbHYO
MOLUHOCTb. HOMMHanbHasi MOWHOCTb — 3TO CPedHsI MOLHOCTb, KOTOPYK Hado nojatb B OOBbEKT
perynvpoBaHus Ans JOCTWxXeHus Tpebyemon ycTaBku. B Hawem npymepe HOMWHAMNbHYHO MOLLHOCTb
P.nom HyxHO 3agaTb paBHou 60 %. Torga npu paboTe K 3HAYEHWIO BbLIXOAHOW MOLLHOCTH,
paccuutaHHon MW-perynatopomM, OyaeT npmbaBnaTbCA HOMUHanNbHas MoOLLHOCTb. [Mpu 3agaHum
HOMWHANbHOMW MOLLHOCTM MapaMeTpbl OrpaHUYeHWst MHTerpana Heobxooumo 3adaTb OT 3HAYEeHUs
P.nom. B HaweMm npumepe Ans OOCTUXEHWUS 3HAYeHUs MHTerpanbHou coctasnsowen ot 50 % go
70 % v npu P.nom = 60 % Heobxoaumo 3agath i.min = -10 %, a i.UPr = +10 %.
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NpunoxeHue X. MNO-perynaTop n napameTpbl ero HaCTPOMKHU

Pabota cuctembl ¢ 3agaHHOW HOMMWHANBHOM MOLLHOCTBIO W OrPaHUYEHUSIMW MHTEerpanbHON
cocTaBnstoLien nokasaHa Ha pucyHke XK.2. Kak BUAHO 13 pucyHKa, NepexoAHbIvi mpoLecc npoTtekaeT
HEeCKOMbKO BbICTpee, T. K. 3Ha4eHWe BbIXOAHON MOLLHOCTW Cpa3y HauuHaeT pacTu oT P.nom, a He oT
HyneBoro 3HaveHusi. Takke 3agaHve P.nom Heobxoanmo npu ncnons3osaHum MNA-perynsaropa.

X.2 OnpepeneHue napamMeTpoB NpeaBapuUTEeNibHON HACTPOWNKHK
perynartopa
MpuBeaeHHbIN HUXEe MeTon MO3BONSET OonpeaenvTb NPUMBNM3nNTEnbHbIE NapamMeTpbl HACTPOWKK
perynstopa Ans obecrneyeHns BO3MOXHOCTM MocreayLero npumeHeHnss TOYHOW aBTOHACTPOMKU.
OTo OblBaeT HeobxooumMo B crnyyae, ecnv npoBefdeHWe npeaBapuUTENbHOW HacTpovkM B
aBTOMAaTUYECKOM PEXMME HELOoMyCTUMO.
[pybas oueHka napameTpoB  perynsrtopa
OCHOBaHa Ha BpPEMEHHbIX XapakTepucTukax
nepexogHon yHkuun obbekTa perynupoBaHus. Ons
CHSATUA NepexonHoN yHKUMM OObLEKT BLIBOAAT B
pabouyto obnactb B py4HOM pexume, OOXWAAOTCHA
cTabunusauum perynvpyeMow BenuyuMHbl U BHOCST
BO3MYyLLEHNE N3MEHeHVeMm ynpaensioLLero
Bo3gencTeust Ha AP, [% OT avana3oHa W3MEHeHWsi
ynpaensiowero  Bo3gencteusi]. CtposAT  rpadmk

nepexogHon yHkumn (cMm. pucyHok 2K.3). PucyHok X.3 — Mpadmk nepexonHoi

yHKUMMN
Mcnonb3ysa rpaduk, BblYUCINTD:
toﬁ = t1 -1,
Vob = (Tz - Tl)/(tgﬁ X AP),
T = 41,
Xp =2 %X T X Vop,
roe:
Xp - nosioca nNponopumoHanbHoOCTH, [eq. nam./%];
T - NocTosIHHas 3anasabiBaHus, [C];
tos - nocTosiHHasi BpemeHu obbekTa, [c];
Vob - MaKkcuMarbHasi CKOPOCTb U3MEHEHUSI PEryINMPYEMOi BENNYUHBI
npy U3MeHeHUN 3adaHnsi Ha OAWH NPOLEHT, [ed. n3m./%l/c];
T - MHTerpanbHas NocTosiHHas, [c];
T, - yCTaHOBUBLLEECS 3HAYEHUE perynupyemMon BenuynHel, [eg. uam.];
T: - HavarnbHoe 3HayveHue, [ed. uam.];
AP - M3MeHeHVe ynpaBnsaioLwero Bo3genctems, [%].

Koadbduument  t,/t, (napametp td.ti), onpegensiowmin gono  AuddepeHumanbHo
cocTaBrisiloLeit, BbibupaeTcs us nHtepsana [0,1...0,25].

KoHkpeTHoe 3HaueHve ‘C,;l/‘CM 3ajaeTcaA C Yy4yeToM peanbHbIX yCJ'IOBVIVI akcnnyatauumn w“
XapakTepUCTUK UCNONb3yeMbIX TEXHUYECKUX CPpeacTB. Onsa Toro, 4ToGbI onpefenntb ontumMmanbHoe

3HayeHue T,/T,, HeO6XOANMO CONOCTaBMTL PaboTy CUCTEMBI B pearibHbIX YCNOBUAX SKCnyaTauum npu
OBYX-TPeX pasnuyHbIX 3Ha4YeHUAX TT,/T, (Hanpumep, npu T,4/t, = 0,1; 0,15 n 0,25).
Mo ymonuaHuio BBeAeHO 3HaveHue t,/t, = 0,15.
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MpunoxeHue U. Kpatkoe onucaHme mogucpmkaymm npuoéopa
TPM151

N.1 Mpubop TPM151 BbinyckaeTcss B HecKoNbkux Moandukaumsax. CmeHa moaudukaumm
npubopa ocyluecTBNsSeTca ¢ NoMoLpld nporpaMmmbl «KoHdurypatop TPM151» nytem 3anucu B
npubop cooTBeTcTBYlOWeEro damnna (cm. n. 10.7.2). MNpn aToM cregyeT yuuTbliBaTb, YTO NULEBbIE
naHenu npMbopoB pasHbIX MOANMUKALIMA MOTYT OTNINYaTLCS.

Kpome TOro, nonb3oBaTenb MOXeT CO3[aTb 3akasHyl KoHdwurypauuio npubopa TPM151,
coyeTalowyto B cebe anemMeHTbl pasHbix Moaudukauui. [lonb3oBaTenb MoxeTe caenatb 3TO
CaMOCTOATENbHO MNM BOCMoMb3oBaTbcs ycnyramn komnanun OBEH, obpatuBwmnce no agpecy
trm1l51@owen.ru.

Mepen cospaHueM cobCTBEeHHOW MoaudMKaumm Heobxooumo u3yyuTb onucaHue 6a3oBoro
npubopa TPM151 Ha KOMNakT-AMCKe, MOCTaBNSEMOM B KOMMIEKTE C MPUGOpPOM.

TPM151 - 01. [OBa kaHana
noLLaroBoro  perynMpoBaHns  no
M3MEPEHHOW BeNuUMHe, KaXablii
KaHan nopgknioveH Kk  cBoemy
BbixogHOMy anemeHTy. PerynaTtop
MoxeT paboTtaTb B pexumax MNAA n
ON/OFF.

PucyHok U.1 - TPM151-01
TPM151 - 03. OgHokaHanbHoe

noLuaroBoe perynupoBaHue.
YnpaeneHnve 3aBVDKKOW c
AaTyMkoM nomnoxeHuns wnn  6es
Hero.

PucyHok U.2 - TPM151-03

TPM151- 04. OgHokaHanbHoe
nowlaroBoe  perynuposaHue o
W3MEPEHHON WUNN  BbIYUCIIEHHOM

BeNn4nHe. MmeeTcs 6nok
KOHTPONA HaxoxaeHnA BeliM4nHbl B
OonyCTUMbIX rpaHuuax

(MHcnekTop). CurHan oT WHcnekTtopa nopaeTtcs Ha
BbIXOOHOM 3MEMeHT 2, K KOTOPOMY MoAKMioYaeTcst PucyHok UN.3 — TPM151-04
CpeacTBO aBapUNHOW CUrHaNM3aLmm (fiamna, 3BOHOK U T. A.).

TPM151- 05. OaHokaHarnbHoe
nowiaroBoe  perynupoBsaHue, npu
3aToM YcTaBka Perynsatopa moxet
ObITb CKOppeKTupoBaHa no
onpefeneHHowu DYyHKUMM oT
3HaYeHus, n3MepeHHoro Ha Bxope
2. WNmeetca 6nok WHcnekTopa,
coefvHeHHbIn ¢ B32. PucyHok U.4 — TPM151-05
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TPM151- 06. OpHokaHanbHoe

roarosoe perynvpoBsaHue
3aABWKKON 6e3 patyuka
nonoxenusa. [Mpn 3tom Ycraeka
Perynsatopa MOXeT 6bITb
CKOppeKT1pOBaHa no onpeaeneHHown
YyHKUMM oT 3HayeHus,

n3mepeHHoro Ha Bxoge 2.
PucyHok U.5 - TPM151-06

TPM151- 07. OgHokaHanbHoe
nollaroBoe  perynupoBaHue Mo
M3MEPEHHON WUNW  BbIYUCIIEHHOM

BeN4nHe. Ota BeNMunHa
aybnupyetcsa Ha LIAM 4...20 MA, K
KOTOpoMy nopaknoyaeTcs

aHarnoroBbI perncTpaTop.
PucyHok .6 — TPM151-07

TPM151- 08. OgHoBpeMeHHoe

nowarosoe perynuposaHue
TemMmnepartypbl n BII@XXHOCTU.
Bbluncnenve BaXXHOCTU

MPOV3BOANTCH MCUXPOMETPUYECKUM
METOLOM M0 TeMrepaType «Cyxoro»
N «BIaXKHOTO» TEPMOMETPOB.

PucyHok U.7 — TPM151-08

TPM151- 09. OgHokaHanbHoe
rnowaroBoe perynupoBaHue Mo
M3MEPEHHON WUNN  BbIYUCIIEHHOM
BennumMHe. Ha BTOpon BbIXO4
npmubopa MOXHO Ha onpeAeneHHOM
ware nporpammsi nogaTb
nepuogmnyeckMe  MMMynbCbl  Ans
BKIIIOYEHMST  JOMOSIHUTENbHOrO  060opyAoBaHus  vnu
CUrHanm3aumm o Xofe TEXHOMNOrM4ecKoro npotecca. PucyHok U.8 — TPM151-09

TPM151-10. OgHokaHanbHoe
rnowliaroBoe  perynvposaHue ¢
NMOMOLLbI0 CUCTEMBI «HarpesaTenb
— XOMNOAMUNBHUK» MO WU3MEPEHHOMN
WUNW BbIYUCIIEHHON BEMNMYMHE.

PucyHok 1.9 — TPM151-10
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MpunoxeHue K. DcTMpoBKa gaTUMKa NONOXEHUA 3aABUXKKN

anHO)KeHMe K. I‘OCTI/IpOBKa AaT4YUKa NoNoXxXeHns 3aaABUXKKA

K.1 Ansa kaHana ¢ NOAKMOYEHHbIM AATYMKOM MOMOXEHUs B nporpaMmmMupyemMomM napametpe in-t
yCTaHaBnMBaeTCA Koj, COOTBeTCTByIOLIJ,MVI noAcoeAnHEHHOMY AaTynKy NonoxeHus, Hanpumep, P.r0.9.

K.2 3apBuxka yCTaHaBMBaeTCAa B Kpa|7|Hee 3aKpbITOE NOJIOXEHUE.

~
K.3 Haxatuem knasuw ™ +E OCYLLECTBMSIETCA BXOA B NpoLieaypy CTMPOBKM aatymka. MNpu
nosieneHnn Ha LUW1 mwuraowen Hagnucu CALb noagrteepxpaetca Bxog B mpouedypy HOCTUPOBKU

HaXaTnem Knaeuimn oo .

K.4 Beogutca nmaponb “118" M HaxvMmaeTcsi KHOMka E Ha nepegHen naHemnu
npubopa. Heobxoaumo ybeautbest B NOSIBNEHUN Ha LMGPOBOM UHAMKATOPE 3acTaBKu

Y ~
K.5 Ons tocTupoBku BbibupaeTcs kaHan «C2». Haxatuem knaeuwl B n ¥
ybeaouTbca B nosiBrneHmun Ha LIN3 3actasku «C2» (Bbibop wcmE%emoro KaHana).

K.6 BeiGop kaHarna NoaTBepXaaeTcs Haxatuem kHomku L= mocne uero cnepdyet
ybeauTbcst B nosiBrieHnn Ha L4 3actaBku «O» (roTOBHOCTb npubopa K HCTUPOBKE
KpalHero 3aKpbITOro NMOMOXeHWs1 3afBUXKN).

K.7 HaxumaeTcs KHonka E 1 HabniopgaeTca nocrnegoBaTenbHoOe MNOsIBNEHUe Ha
MHOuKaTope 4eTblpex npodepkoB Ha LM2. o okoH4YaHuu tocTupoBkn Ha LIN2
oTobpaxaeTcsi 3acTaBka W  BbIYMCNEHHOE MPUOBOPOM 3HAYEHWE HCTUPOBOYHOTO
koadppuumeHTa.

K.8 [ns 3anucu 1oCTMPOBOYHOIO Ko3hduumeHTa B NaMaTb npubopa HaxvmaeTtcs

KHOMKa E Mocne 3anucu npubop npeanaraeT NoNb3oBaTeNto NPOAOIDKEHNE KAanNnMBpPOBKH.

K.9 3apBwkka ycTaHaBnnBaeTcsl B KpalHee OTKPbITOE MOJNOXEHUE.
K.10 lMosTtopstoTca aenctaumsa no n. K.4...K.6.

LLbr
Eured

2
K.11 KpaTKoBpeMeHHO HaXMmaeTcsi KHOrMKa |Z U nonb3oBaTenb AomxeH ybeamTbca B
nosiBNeHMn Ha uMpoBOM MHAMKATOpe 3acTaBkum «99» (rOTOBHOCTb npubopa K HCTUPOBKE

KpanHero OTKPbITOrO NMOMOXEHUS 3a4BUXKKM).
K.12 TMosTopstoTca aencteua no n. K.7, K.8.

K.13 KOctupoBka patumka MNOMOXEHUS 3aABWXKKM AN BbIOpaHHOro KaHana 3aBeplueHa.

MokazaHuss U3MepeHusi NMOSOXEHUS 3aBWKKU AOIMKHbI ObITb paBHbl 100,0.
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JlucT pernucTpaumm nsMeHeHUn

Hom UCTOB (CTP. Bcer
Ne omMepa nucToB (CTp.) cero Oara
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