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BeepneHue

BBepeHune

Hactoswee  pykoBoACTBO MO 3KCnfyaTauuu — npedHasHayeHo  Ans  O3HAKOMIEHWS
obcnyxumBarolero nepcoHana ¢ YCTPOWCTBOM, MPUHLMMOM [eWCTBUS, KOHCTpyKuuewn, paboToin un
TeXHUYECKUM OBCMyXMBaHMEM NPOrpaMMHOroO yHMBepcansHoro nsmepurtens-perynsaropa TPM151-05
(B AanbHenweM Mo TeKCTy MMeHyemoro «npudop» nnn TPM151-05).

PykoBoacTBO no akcnnyataumm pacnpoctpaHsieTcst Ha npubop TPM151-05, BbinyLweHHbIR no TY
4211-009-46526536-03.

Mpnbop nmeet ceptudukat cootseTcTBrA Ne 03.009.0192 n ceptndmkaT 06 yTBEpXAEHUM TUNa
cpeactea nsamepenma RU.C.32.004.A Ne 24975.

Mpubop TPM151-05 narotaBnmMBaeTCcs B HECKOMbKUX BapuvaHTax MCNOMHEHWSs, OTNnYaloLwmnxcs
Apyr oT dpyra TWMOM KOpryca M TWUMOM BCTPOEHHbIX BbIXOAHbIX 3NIEMEHTOB, CryXawux Ans
ynpaBneHusi UCMOMHUTENbHbIMKW MexaHuamamu. Moaudukauum npubopa COOTBETCTBYET YCMOBHOE
obo3HaveHune:

TPM151-

X.XX.05
] }

| Tun BeIXOOHOrD anemeHTa 1

|Tt—1n BLIXOHOMO anemenTa 2 |

Twun Kopnyca:

H - kopnyc HacTeHHoro kpenneHus ¢ pasmepamu 130x105x65 MM 1 cTeneHbo

3awmTbl kopnyca IP44

L1 - kopryc WUTOBOro KpenmneHns ¢ pasamepamy 96x96x70 MM M CTEMeHbIO 3aLUUThbl CO CTOPOHbI
nepegHenn naHenun |P54. labapuTHble 4YepTexu KOPMyCOB pPasfM4YHblX TWMOB MpVBEAEHbl B
MpunoxeHunun A.

Tun BbIXOAHOTO 3nemMeHTa 1:

P - pene anektpomarHuTHoe;

K - onTonapa TpaH3auctopHas n-p-n-tuna;

C - onTonapa CMMUCTOpHas;

W - undpoaHanoroBblil npeobpasoBaTerb «napameTp - Tok 4...20 MA»;

Y - umdppoaHanorosbi npeobpasoBaTtenb «napameTp - HanpsikeHue 0...10 By;

T - BbIXOA ANst yNpaBrneHnsi BHELLUHUM TBEPAOTENbHbIM perne.

Tun BbIXOAHOTO 3NemMeHTa 2:

P - pene anekTpomarHuTHoe;

K - onTonapa TpaH3ucTopHas n-p-n-tuna;

C - onTonapa CMMUCTOpHas;

T - BbIXOA ANS YNpaBneHUst BHELLHUM TBEPAOTENbHBIM perne.

Mpumep nonHoro Ha3BaHus npubopa npu 3akase: TPM151-H.CP.05
370 03HayaeT, YTO M3rOTOBMEHMIO U MOCTaBKe NOANEXUT nameputenb-perynatop TPM151-05 B
KOpnyce HaCTEHHOro KpemnmneHusi, OCHALLEHHbI CUMUCTOPHOW OMTOMapow B KavyecTBe NepBOro
BbIXO[HOIO 3fieMeHTa U 3NEeKTPOMarHUTHbIM perie B Ka4eCTBe BTOPOro BbIXOAHOIO afieMeHTa.



BeepneHue

BHUMAHUE! Tpubop TPM151-05 wmoxeT ObiTb nepekoHdUrypuposaH nog npubop Apyron
mogudukauum TPM151-xx. Kpatkoe onucaHue mogmndwmkaumi npubopa TPM 151 npuBegeHo B
Mpunoxennn W. M3meHeHne KOHGUWrypaumm OCYLUECTBNSETCS C  MOMOLLBbIO  Nporpammbl
«KoHopurypatop TPM151» Ha MK (cm. pasgen 10).

Kpome Toro, Ha 6asze TPM151-05 MOXHO co3gaTb HecTaHOApPTHYH KOHMUrypaumio, cogepxallyto
3NeMeHTbl pasHbix Mogudukauui. 3a noapobHOW KOHCynbTauuen obpalaiTecb No  agpecy
trm151@owen.ru unu B rpynny TexHu4eckon nopaepxkn OBEH.

B HacTosiwem AOKYMeHTe NPpUHATbI creayrowue 0603Ha4YeHUs u COKpaLlieHus:

B3 —  BbIXOAHOW 311EMEHT;

um —  UCMOSTHUTENbHbLIA MEXaHU3M;

nK —  NepcoHanbHbIN KOMMbLIOTEP;

™Tn —  Tepmonapa (npeobpa3oBaTenib TePMO3ANEKTPUYECKUIA);
TC —  TepmonpeobpasoBaTtenb CONPOTUBIIEHUS;

TCM —  TepmonpeobpasoBaTtesib CONPOTUBIEHUS MEOHBIN;
TCN —  Tepmonpeobpa3oBaTtenib CONPOTUBIIEHUS NNATUHOBBIN;
HCX —  HOMMVHarbHas cTaTuyeckasi XapakTepucTuKa;

LAN —  uudppoaHanoroBbIvi NpeobpasoBaTterb;

uu —  umudppoBoW MHAMKATOP.



1 Ha3HauyeHue

1 HasHayeHue

1.1 TPM151-05 npepHa3HayeH ANA MOCTPOEHWA aBTOMAaTUYECKMX CUCTEM KOHTpOmns W
ynpaBneHusi NpPOW3BOACTBEHHbIMU TEXHOMOTMYECKMMM MpoueccaMu B pasnuyHblX  obnacTsx
NPOMBILLIEHHOCTM, CENbCKOro U KOMMYHarnbHOro X03aicTBa 1 Ap.

1.2 Npu6op TPM151 -05 BbInonHsAET crieaylolne OCHOBHbIE PYHKLUMU:

e M3MepeHne OfHOM UuNW ABYX (PUSNMYECKUX BEMUYMH, KOHTPOMMPYEMbIX BXOOHbLIMMW

nepBUYHbLIMM NpeobpasoBaTensamu;

e LMMPOBYIO pUNbTpaLumnio AN YMEeHbLIEHNUS BIINSAHWUSA NPOMbILLMEHHbLIX UMMYSIbCHLIX NOMEeX
Ha pe3ynbTaT U3MepeHus;

e  KOPPEeKUMIO U3MEpEeHHblX BEenuWYMH AN YCTPaHeHWsl MNOrpeluHoCTen  MepBUYHbIX
npeobpasoBarenen;

e oTObpaxeHWe pesynbTaToB U3MEPEHWA UMWN BbIYUCIIEHUA HA BCTPOEHHOM CBETOAVMOAHOM
YeTblpexpas3psaHoOM LMdpoOBOM MHAMKATOPE;

e perynupoBaHWe OOHOW  W3MepeHHoW  dusndeckon  BenuumHel no  MNWO  wmm
ABYXMO3NLIMOHHOMY 3aKOHY;

®  V3MEeHeHVe yCTaBKu perynmpyemMoi BenuymHbl no 3aJaHHoW TEXHOMOrM4eckon nporpaMmme a
TaKKe Kak PyHKUUU OpYyrovt BENUYMHbI;

e (OpPMMPOBaHWE aBapUMHOIO cuUrHana npyu OBHapYXeHUN HEeWCNpPaBHOCTU MEPBUYHbIX
npeobpasosarenel ¢ 0TObpaKeHNeM ero NPUYNHLl Ha LMPOBOM NHAMKATOPE;

e (hOpMMPOBaHME BLIXOAHOrO AVCKPETHOIO CUrHana npu BbIXo4e pPerynvpyemMow BennyvHbl 3a
AonycTumble npeaens;

e oTOGpaxeHne Ha BCTPOEHHOM CBETOAMOAHOM LMMPOBOM MHAUKATOPE TEKYLUMX 3HAYEHWUN
napamMeTpoB  TEXHOMOMMYecKon  Mporpammbl U MOLIHOCTW,  NofjaBaeMo  Ha
UCMOMHUTENbHbIA MEXaHU3M;

e oOpMMpOBaHMe KOMaHAbl PY4YHOrO YyrpasfeHWs WUCMOSHUTENbHbIM  MEXaHU3MoM C
knaeuaTypbl npubopa;

e nepefdady B ceTb RS-485 Tekylnx 3HAYEHUI U3MEPEHHbBIX UMW BbIYMUCIIEHHBIX BENIUYUH, a
TaKKe BbIXOAHON MOLLHOCTW perynstopa n napameTpoB nporpaMmbl TEXHOMOra;

®  V3MEHeHVe 3HaYeHui MporpaMmmmpyemMbix napameTpoB npubopa C MOMOLLbLI KnaBuaTypbl
yrpaBneHns Ha ero NMUEeBON NaHenv;

®  VI3MEHeHVe 3Ha4YeHVIn MapameTpOoB C MOMOLLbIO KOMMBIOTEPHOW NPOrpaMMbl-KOHdUrypaTopa
npu CBA3N C KOMMbIOTEPOM MO RS-485;

e  cOXpaHeHve 3aAaHHbIX NPorpamMmmMMpyeMbiX NapamMeTpoB B SHEPrOHE3aBNCUMON NaMSATV Npur
OTKITIOYEHUMN HanpsbkeHns nutanns TPM151-05.

1.3 YcnoBusa akcnnyaTtaumm:

e 3aKpbiTble B3pbiBOOE3onacHble NomelleHns 6e3 arpecCcuBHbIX NapoB U ras3os;

e TemnepaTypa okpyxatoLiero Bodgyxa ot +1 °C go +50 °C;

e  BepXHWI npepen oTHOCWUTEmNbHOW BRaxHocTn Bosgyxa: 80 % npu +25 °C 1 6onee HU3KMX
TemnepaTtypax 6e3 koHAeHcauuv Bnarw;

e aTtmocdepHoe aasneHve ot 86 go 106,7 kla.



2 TexHMYecKne xapakTepucTUKu n ycnoBua 3Kkcnnyataumu

2 TexHU4eckKue XapaKTepucTtukn n ycnoBus akcnnyataumm

2.1 OcHOBHble TexHu4eckme xapaktepuctukm TPM151-05 npuBeneHsl B Tabnuuax 2.1 — 2.3.

Ta6bnuua 2.1 - O6wue xapakTepUCTUKn

HaumeHoBaHue

3HauyeHune

[nanasoH HanpsKeHns NUTaHus

90...245B

yactoTon 47....63 'y

MoTtpebnsiemasi MOLLHOCTb

He Gonee 6 BA

Konunyectso Bx040B AN NOAKMIOYEHNS AaTYMKOB 2
Bpewms onpoca ogHoro Bxoaa 0,3 cek
KonunyectBo BbIXOAHbIX 3NE€MeHTOB 2
MHTepdelnc cBa3n ¢ KOMMbIOTEPOM RS-485
MpoTokon nepegayn AaHHbIX No RS-485 OBEH
CreneHb 3awwmThl KOpryca

— ans kopnyca L1 (co cTopoHbl NULEeBO NaHenu) P54

— ans kopnyca H P44

[abGapuTHble pa3mepbl npubopa
— kopnyc L1
— kopnyc H

96Xx96x70 MM
130x105x65 mm

Macca npubopa

He 6onee 0,5 kr

CpeaHuii cpok cryxobl

8 net

Ta6bnuua 2.2 - BxoaHble nepBUYHbIe NpeobpasoBaTenu

HanmeHoBaHue Ouana3oH Paspewarowian Mpeaen ocHOBHOM
M3MepeHus CcnocoGHOCTb npvBeAeHHOMN
NOrpeLHoCcTH
Tepmonpeo6pa3oBaTtenu conpotuBneHusi no FOCT P 50353-92

TCM 50M W= 1,426% —50...+200 °C 0,1°C

TCM 50M Wi0= 1,428 —190...+200 °C 0,1°C

TCI 50MW;00= 1,385 —200...+750 °C 0,1°C

TCIN 50MW;00= 1,391 —200...+750 °C 0,1°C

TCM 100M W yo= 1,426* —50...+200 °C 0,1°C 0,25 %

TCM 100M Wio= 1,428 —190...+200 °C 0,1°C

TCIN 100MW;0= 1,385 —200...+750 °C 0,1°C

TCIM 100MNW;00= 1,391 —200...+750 °C 0,1°C

TCH 100HW 0= 1,617 —60...+180 °C 0,1°C

TCM 500M Wgo= 1,426* —50...+200 °C 0,1°C

TCM 500M W= 1,428 —190...+200 °C 0,1°C 025 %

TCI 500MW ;0= 1,385 —200...+650 °C 0,1°C ’

TCIN 500MW;0= 1,391 —200...+650 °C 0,1°C
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2 TexHMYecKne xapakTepucTUKu n ycnoBua 3Kkcnnyataumu

HanmeHoBaHue Ounana3oH Paspewatowian Mpeaen ocHOBHOM
M3MepeHus CnocobHoOCTb npuBegeHHON
NOrpeLHoCTH
TCH 500H Wy = 1,617 —60... + 180 °C 0,1°C
TCM 1000M Wigo= 1,426* —50...+200 °C 0,1°C
TCM 1000M Wip0= 1,428 —190...+200 °C 0,1°C
TCIN 1000MW; 0= 1,385 —200...+650 °C 0,1°C
TCI 1000MW,00~ 1,391 —200...+650 °C 0,1°C
TCH 1000HW; 0= 1,617 —60... + 180 °C 0,1°C
no N'OCT 6651-59

TCM rp. 23 —50..+200°C | 0,1°C 0,25 %

Tepmonapbi 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
T (R) 0...+1600 °C 1°C 0,5%
TMNP (B) +200...+ 1800 °C 1°C
TBP(A-1) 0...+2500 °C 1°C
TBP (A-2) 0...+1800 °C 1°C
TBP (A-3) 0...+1800 °C 1°C
TMK(T) —200...+400 °C 0,1°C

CurHanbl NOCTOAHHOTO HanpsixeHus u Toka no OCT 26.011-80

0...5,0 MA 0...100 % 0,1 %
0...20,0 mA 0...100 % 0,1 %
4,0...20,0 MA 0...100 % 0,1 % 0,25 %
-50,0...+50,0 mB 0...100 % 0,1 %
0..1,0B 0...100 % 0,1 %
Mpumeyannsa

* B Pecnybnvke benapycb HOCUT CNpaBoYHy0 MHOPMaLMIO.

1) Wigo — OTHOLLEHME COMpPOTMBMEHMS AaTuymka, uamepeHHoe npu Temnepartype 100 °C, k ero

COMpoTUBNEHNIO, M3MepeHHoMy npm 0 °C.

2) Ona paboTbl ¢ NpUGOPOM MOryT GbiTb MCMOMb30BaHbLI TOSMBKO WM30SIMPOBAaHHLIE Tepmonapbl C

He3a3eMNeHHbIMU paGO‘-WIMI/I cnasgmMmun.




2 TexHMYecKne xapakTepucTUKu n ycnoBua 3Kkcnnyataumu

Ta6bnuua 2.3 - BbixogHble 3fIeMeHTbI

O603HavYeHne HavmeHoBaHue AnekTpuyeckme xapakTepUCcTUKM
npuv 3akase
P Pene anektpomarHutHoe 4 A npu HanpsixeHun He Bonee
220B 50 'y n cos ¢> 0,4
K OnTtonapa TpaH3ncTopHasi 400 MA npu HanpsHKeHUN
n-p-n Tuna He 6onee 60 B nocT. Toka
C OnTtonapa cummucTopHas 50 MA npu HanpsbkeHumn go 600 B

(B IMNYNbCHOM pexume npu ty, < 5 MC
nyactote 100 My - o 1 A)

n LIAM «napameTp - Tok 4...20MA» | HanpspkeHue nutanus 15...32 B, Harpy3ska
0...900 Om
Yy LIAIN «napameTp - HanpsikeHne | HanpsbkeHune nutanua 15...32 B, Harpy3ka
0...10B» bonee 2 kOm
T Bbixoa Ans ynpasneHus BHELLHUM BbixogHoe HanpskeHue 4...6 B,
TBEpPAOTENbHbIM pene MaKcUMarnbHbIN BbIxogHOM Tok 50 MA

2.2 To ycTOMYMBOCTM K KIMMaTUYECKUM BO3AEeNCTBMAM npu akcnnyataumm TPM151-05
COOTBETCTBYET rpynne ucnonHexus B4 no FOCT 12997-84.

2.3 Tlo ycTOM4MBOCTM K MEXaHWYeCKUM BO3[EWCTBUSM Mpu  akcnnyatauum TPM151-05
cooTBeTcTBYeT rpynne ucnonHeHus N1 no FTOCT 12997-84.

2.4 TabapuTHbIe N yCTaHOBOYHbIE pa3mepbl Npubopa npuseaeHsl B MNpunoxexHun A.
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3 OnucaHue npmubopa

3 OnucaHue npuGopa

B naHHOM pasaerne npusefeHbl NporpaMMupyemMble napameTpbl TaK ykaaaH nyTs K napametpy
ANS1 KaXKOoro afieMeHTa CTPYKTYPHOM CxeMbl. 3adaHue 3HaudeHuii B fiepese NapaMeTpoB NPorpamMMel
napameTpoB yaobHee BCEro MpPoM3BOAUTL C MOMOLLLIO NPOrpamMMmel «Konguryparop TPM151»

«KoHdurypatop TPM151» (cm. paspen 10). (ans cpe;meroi?onuu Rocryna)
B03MOXHO Takke MporpaMMMpoBaHUe C MOMOLLbIO KHOMOK Ha

nvueson naHenu npu6opa (cMm. pasgen 11). ToT cnocob crioxHee, = NAPAMETPbI NPUBOPA

HO He TpebyeT noaknoveHuss npubopa K nepcoHanbHOMY .

KOMMbIOTEPY. v Mapametp ...

3.1 Cxema npubopa

TPM151-05
KAHAN PECYNUPOBAHWA
[arumnk E - UM (narpeeatens)
1] N bIXO/IHOU _
Vel Bxoa 1 » PENVIIATOP —» aneMenT 1 ’@1
lpadmk [
Datunk 4|—’ YCT2BKMA
2 11 BhIX0[HO# R
AT Bron 2 L MHCTIEKTOP |—{ ZP2ARD »X)
CurHanuaauma
4
Mporpammsl TExHoNOra =
Ne 1,12 RS-485 [ E

PucyHok 3.1 - CTpyktypHasa cxema TPM 151-05

Mpubop TPM151-05 ogHOKaHamnbHbIA, OCYLLECTBNSET MOLIAroBOe perynvpoBaHue, Mnpu 3TOM
yCcTaBKka perynatopa MoxeT OblTb CKOppeKTMpoBaHa Mo onpeaerieHHoN (yHKUMKW OT 3HayeHus,
n3mepeHHoro Ha Bxoge 2.

TPM151-05 moxeT Takke perynupoBaTtb Ha onpegeneHHbix LWarax MNporpammbl TexHonora 6e3
KoppeKkuun ycTasku no rpaduky. [ns atoro Heobxoaumo 3agaTb TN ycTaBkm — «YcTaBka 6e3
KoppeKuum».

MmeeTtca 6nok MHcnekTopa, coeguHeHHbIn ¢ B3 2.

3.2 Kanan perynupoBaHus

Kanan perynupoBaHus (panee — «KaHan») npegHasHayeH AN perynupoBaHus OOHOW
U3NYECKON BENUYMHBLI (TEMMNepaTypbl, AaBNeHNs U T. A.). OTa BenuunHa M3MepsieTcs AaTYuMKoM,
noaknioYeHHsIM K Bxogy 1.

Ona perynupoBaHna B KaHane wucnonb3yetcs ucnonHutenbHbii Mexanusm (MM) Tuna
«HarpeBaTenb», KOTOPbIA NO3BOMSET yBeNMyMBaTb 3HA4YEHWE perynvpyemMoln BENUYUHbI (Hanpumep,
TOH). Ynpasnexnue VIM npoussogutcs npu nomowm B3 1, BeibpaHHOro nonb3oBaTtenem npu 3akase
(a/m pene, onToTpaH3ucTop, ontocummcTop, LIAM).
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3 OnucaHue npmubopa

MpumeyaHue - Bbl MoxeTe becnnaTHo 3akasaTtb koHdurypaumio TPM151-05 ans ynpaBneHus
MM Tuna «xonoaunbHUK» (YMeHbLUaeT 3HaYeHne perynupyemon Benm4ymHel). [na atoro obpatuTtech K
Halmm cneumanuctam no agpecy trml51l@owen.ru.

B coctaB KaHana BxogaT Takke nporpamMmHble MOAYNY aBapuMHON CUrHaNn3aunm:
— WHcnekTop, cnegawmi 3a Tem, 4TOGbl perynupyemasi BenvyMHa He BbIxoguna 3a
3aflaHHble npeaensi;
— brnok LBA-aBapusi, KOHTPONMPYIOLLMIA LENOCTHOCTb KOHTYpa perynupoBaHus. ABapuiHbIn
curHan nopaeTcst Ha YCTPOMCTBO BHELLHEN cUrHanusauuu (namna, 3BOHOK U T. A.) Yepe3
BbixogHOW anemMeHT 2.
YcTaBka perynstopa B AaHHOW MoAMdUKaLMM KOPPEKTUPYeTCs B COOTBETCTBUM C rpadvkom
(3aBUCKMMOCTb YCTaBKM OT OT 3HaYeHUs], U3MepeHHoro Ha Bxoge 2).

3.3 MowaroBoe perynupoBaHue. lporpamma TexHosora

TPM151-05 npepgHasHayeH Ans NOLWAroBOro YrnpasBfeHUst TEeXHOMOMMYecKUM MpOLLECCOM,
KOTOPbIA MOXET BKIMoYaTh criegytoLme atanbl (Ha NpumMepe perynupoBaHust TemnepaTtypbl):
— nopaepxaHvie 3agaHHoOro 3HayeHus (yctaBku) TeMnepaTypbl;
— HarpeB [0 3afaHHOrO 3HaYEHUsI TEMnepaTypbl UM B TEYEHME 3ajaHHOrO BPEMEHH;
— oxnaxgeHvie 00 3a4aHHOro 3Ha4YeHus TemnepaTtypbl N B TeYeHVe 3a4aHHOTO BPEMEHM.
Mpu HarpeBe MOXHO 3afdaTb CKOPOCTb HarpeBa WM MOLLYHOCTb, MOAABAEMyH Ha
MCMNOMHUTESbHbIA MEXAHWU3M.

OxnaxpeHve ocyllecTensieTcs nytem T, °C |
OTKIMIOYEHWSI HarpeBaTensi, Npu 3TOM MOXHO
OrpaHNYUTb CKOPOCTb OXNMaXAeHWs.

MocnepoBaTtensHOCTb aTanos \
TEXHOMNorn4yeckoro npouecca Mbl  Oygem Bpems
HasbiBaTb [lporpammoni TexHonora  (unwu >
Mporpammoint), a kaxgepim atan — Llarom 1= war | 2-A war 3=A war
[Mporpammbl TexHormnora.

Mpumep Mporpammel TexHornora,

PucyHok 3.2 - NMpumep MNporpammbl TexHonora

npeacTtaBneHHon B Buae rpaduka UamMeHeHus
pea Ae rpac AnATPMA51-05

yCTaBOK BO BPEMEHMU, NOKa3aH Ha pucyHke 3.2.
Bcero B TPM151-05 moxHOo 3agatb Ao 12 HesaBucumbix [lporpamm TexHonora no 10 Llaros
Kaxgasi.

MpumeyaHue - Bbl MoxeTe co3gath MNporpammy 6onee yem 13 10 LWaros nnu Mporpammy,
paboTatoLyto No 6eCKOHEYHOMY LIMKIY, UCNOMb3Yys «Liar C Nepexogom» (CM. HUxXe).

Onsa kaxpgoro Lara npOFpaMMbl TexHosora 3agarTcsa criegyrouine napamMmeTpbl:

YcTaBka ons perynupyemow Benu4yumHel (cm. n. 3.8);

TUM ycTaBKu (C KoppeKkuuen no rpacpuky unm 6es Hee);

Tun Wara;

anutenesHocTb Lara nnu ycnosve nepexoaa Ha cneaytowmii War;

napameTpbl MHcnekTopa (KOHTPOMs HaxXOXAEHWs perynupyemMon BenvuuHbl B 3adaHHbIX
npegenax, cm. n. 3.6).
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3 OnucaHue npmubopa

3.3.1 Tun Wara MNporpammbl TexHonora Z= MAPAMETPLI NPHEOPA
7= MporpaMmel TeXHONOra

7= Mporpamma Ne...

LLar Mporpammbl MOXeT 6bITb TPEX TUMOB: 7 LlarNe...
. «OObIYHbIN Wary; v Tun wara St.tY
° «LUAr C NEpPEX0AoM»; v HoMep nporpammbl Ana nepexofia nU.Pr

¥" Homep wara 414 nepexoga nU. St

. «KOHeL, nporpamMmmbli».

Ona «obblyHOro Wwara» u «Wwara ¢ NepexofoM» 3afaloTcs YyCTaBKUM U YCIOBUS nepexoda Ha
cnepytowmin Lar, ons «koHUa nporpaMmMbl» 3TV NapamMeTpbl 3a4aBaTb HE HYXXHO.

«LWar ¢ nepexogom» No3BossieT N0 OKOHYaHWM AaHHoro Lllara nepeiTn He Kk cregytollemy 3a
Hum Wary, a k MNporpamme u Lary, koTopble ykadaHbl napameTpamu nU.Pr n nU.St. Vicnonb3ysa «war
C nepexofomy», Bel MoxeTe co3gaTb:

A) Mporpammy, coctosiyto 6onee yem m3 10 LWaros (pucyHok 3.3, 6, r);

B) Mporpammy, pa6oTatoLuyto no 6eckoHe4HoOMy LMKy (pucyHok 3.3, B, T).

Mpumeuanue - OctaHoBka Nporpammel, paboTatoLLen no 6eCKOHEYHOMY LIMKITy, BO3MOXHA
TOJIbKO NMPUW MOMOLLM KHOMOK Ha NULIEeBOW NaHenu npubopa.

Heuwknuueckasi Mporpamma B8 TPM151-05 (pucyHok 3.3, a, 6) cocTouT 13 nocrnegoBaTenbHOCTH
«0BbIYHBIX LIAroB» W «lIAroB C nepexodom», kotopas 3akaHuuBaetca Lllarom Tuna «koHel
nporpammbi».

a) | MPOTPAMMA 1
War 1 War 9 War 10
"00bl4HbIA =P +o- =] "0BbMHBIA =  "KOHew
war" war” MpOorpaMmbl”
S} | nPOrPAMMA 1 MPOrPAMMA 2
War 1 War 10 War 1 War 2
"00bluHbIA ey .. == "wAr C $| "obbiunbiii =P "koHEL
war” nepexonoMm” war"” nporpamMmsl”
B) | NPOrPAMMA 1
LWar 1 War 7 War 8
] "00blukblii = oo- =P "OOblHbIA = Cwarc =
|_ war” war" nepexonom” -|
r} | MPOTPAMMA 1 MPOTPAMMA 2
War 1 War 10 War 1 War 2
"06bluHbIA =P - =P  "war c P "0OblHbi =P "war ¢ e
war" |_> nepexonom” war"” nepexonom” -|
1

PucyHok 3.3 — NMpumepbl Mporpamm, KOTOpbie MOXHO peanM3oBaTb C NOMOLWbIO
pa3nuyHbix TUnoB LllaroB: nporpamma u3 9 LWaroB u «koHua nporpammbi» (a); ns 11
LLaroB 1 «koHua nporpammsi» (6); u3 8 LLlaroB, paGoTatowas no 6eCKOHEYHOMY LIMKNY
(B); 3 12 WaroB (nocnegHue 3 Lllara noBTopsitoTcsA N0 6€eCKOHeYHOMY uUukKny) (r)
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3 OnucaHue npmubopa

3.3.2 YcnoBusa nepexopga Ha cneaytowmn Lar

== MAPAMETPbI MPUBOPA
= MporpaMMbl TexHonora

B TPM151-05 BO3MOXHblI 4eTbipe BapuaHTa = Mporpamma Ne...
norvku nepexofa Ha cnegytowmin LWar: = War Ke... )
1) «NO 3HAYEHMIO» — MO JOCTUNKEHUM (DU3NYECKON ¥ Tlorva npexopa va crefyioui war LG.PS
o A ¥ Yenoeue NpH Nepaxofe «no sHavernio» Sn.PS
BENIMYMHOW 3HaYeHus, 3alaHHoro napameTpom SP.PS; v «3HaseHMes And nepexoga SP.PS
2) «no BpeMeHn» — No UcTedyeHnn OnutensHocTu v INHTeNbHOCTS Lwara t.PS
wara;

3) «no 3Ha4YeHuo M BpemMeHu» - Npu BbINOMHEHUN OHOBPEMEHHO [BYX MEPBbIX YCIOBUIA;

4) «no 3HayeHuto NN BpemeHn» - Npu BbINONHEHUN XOTS Obl OAHOrO U3 ABYX NepBbIX YCIOBUN.
Jlorvka nepexoga Ha cnegytowmi Lar 3agaetca napametpom LG.PS.

OnuteneHocTb LWara npu nepexofe «no BpemeHn» 3agaeTcs napameTtpom t.PS.

Mpn nepexofe «mno 3Ha4yeHWO» TeKyllee 3HayeHne (U3NYECKON BeNUYUHbI (3HayYeHne c
BbluncnuTensi) cpaBHMBaeTcs ¢ 3agaHHbIM SP.PS, u ecnu oHo cTtano 6onble SP.PS (unu meHbLue,
3TO onpegensieTcsi napamMeTpom Sn.PS), To npomcxoauTt nepexod Ha cnegytowmi Lar.

3.3.3 lWWarn OCTAHOB 1 ABAPUA

Osa nocnegHux Lara (Ne9 wn Ne10) nocnegHen [lporpammbl  TexHonora (Ne 12)
3ape3epBuUpoBaHbl B Npubope Ansi onucaHusa coctosiHuin npubopa ABAPUA n CTOIN (cm. n. 5.3).
Takum obpasom, nocneaHss MNporpamma okasbiBaeTcs kopoye apyrux Ha 2 Lara.

[Ons onucannsa coctosHua CTOIN (STOP) B npubope 3ape3epsupoBaH LLar Ne 10 MNporpammbl Ne
12. Ha atom Ware Bbl moxeTe (cM. napameTpbl YcTaBku, n. 3.8):

e  OTKMIOYUTL perynupoBaHue, 3ajaB HyfneBoe 3HayeHMe MOLLHOCTW, MoAaBaemol Ha
McnonHuTenbHbIn mexadnsm (MM);

e  noaaBaTb (MKCUPOBaHHOE 3Ha4YeHne MOLHOCTM Ha M;

e nopaepxusaTb PerynupyemMyto BENMUHY Ha ypoBHE, 3aaHHOM YCTaBKoON.

Onsa onucanus coctosiHus ABAPUA (FAIL) B npubope 3apesepsupoBaH Lar Ne 9 Mporpammel
Ne12. Ha atom Lare Bbi Taoke MmoxeTe 3agatb MKCUMPOBAHHOE HYNEBOE WUIN HEHyrneBoe 3HaveHue
MoLHocTn Ha M.

Ha 3aBoge-usrotosutene ans Laroe Ne 10 («CTOlM») n Ne 9 («kABAPUA») Mporpammbl Ne 12
YCTaHOBMNEHO MOCTOSIHHOE HyNeBOEe 3Ha4yeHue MOLLHOCTW, nojaBaeMoi Ha McnonHuTenbHbI
mexaHu3Mm. Bbl MoxeTe nepekoHdUrypvpoBaTb 3TWM creuvanuavpoBaHHble LUarm no ceoemy
YCMOTPEHMUIO.

3.3.4 MacwTtab BpemeHu B lporpammax TexHosnora

Mapametpom MacwTab BpemeHn Bbl MoxeTe BblGpaTb
eavHWUbI, B KOTOpbIX GydeT 3apaBaTbesl AnuTenbHocTb Llara B
[Mpo rpamme: «4acbl/MUHYTbI» UNN KMUHYTbI/CEKYHAbI». [JaHHbIN
MacwTab BpemeHun t.SCL napameTp sBnseTcs obwuMm Ans Bcex
Mporpamm.

= MAPAMETPEI NPUBOPA
= Mporpammel TeEXHoONOra
v Macuwrab spemenm t.SCL

MpumeyaHue - 3apgaHne gnutenbHocTy Lllara ogHOBpEMEHHO B Yacax, MUHyTax U CekyHaax B
TPM151-05 HEBO3MOXHO.

Mpumep - 3agaHa AnutenbHocTb wara t.PS «30.24».
Ecnu Macwrtab BpemMeHun t.SCL — «4acbl/MuHyTbI», To LWar 6ypet anutbes 30 4 24 muH 00 c.
Ecnn MacwTtab BpemeHnun t.SCL — «MuHyTbl/cekyHapl», To Lar 6yaet anutbest 30 MuH 24 c.
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3 OnucaHue npmubopa

3.3.5 PaspelueHue 3anycka lNporpaMmmbl TexHonora

3anyck nwb6on [porpammbl  MOXHO — paspewnTb  unu ~ NAPAMETPbI IPUEOPA
3anpeTuTb, YCTAHOBMB COOTBETCTBYHOLLEE 3HaYeHvWe napameTpa
PaspelueHne 3anycka nporpaMmei.

PeKomeH.qyeTcn 3anpeTnTb 3anycK BCeX I'IporpaMM, KOTOpble
He MCNoMb3yTCA UK HE CKOHAUIYPUPOBAaHBI.

7= MMporpamMmMel TEXHONOra
7= Mporpamma Ne...

v PaspeLuenue 3amycka
nporpaMMel rnPr

3.4 N3mepuTenbHble BxoAbl

MameputeneHole Bxogbl TPM 151,05 saBnaioTcs yHuBepcarnbHbIMKW, T. €. K HUM MOXHO
noakntoyatb ntobble MNepBuyHble npeobpasoBatenu (Jatyvkv) M3 nepedncrneHHbIx B Tabnuue 2. K
Bxogam TPM 151-05 MOXHO MOAKMOYWUTL OOQHOBPEMEHHO ABa [aTuuka pasHoro tvna B NioObix
COoYeTaHUsIX.

B kayecTtBe [JatynkoB MOryT 6bITb MCMOMNb30BaHbI:

— Tepmonpeobpa3oBaTenu CoNnpPOTUBMNEHNS;

— Tepmonapsbl (NpeobpasoBaTeny TEPMO3NEKTPUYECKUE);

— aKTMBHble Npeobpa3oBaTenu C BbIXOAHbIM aHanoroBbIM CUrHanoM B BUAE MOCTOSIHHOIO
HanpsikeHWsl unu Toka.

Ona wn3mepeHuss TemnepaTypbl 4allle BCEro WCMOMb3ylTcs TepMmonpeobpasoBaTtenu
COMpOTUBNEHNS UNW Tepmonapsl (cM. Mpunoxexue ).

AKTMBHble npeobpasoBaTeny C BbIXOAHLIM aHanoroBbiM CWUrHaroM B BMAE MOCTOSIHHOrO
HanpskeHna (-50...50 mB, 0...1 B) wnm Toka (0..5 MmA, 0..20 mA, 4..20 mA) moryT ObiTb
MCMNONb30BaHbl 418 U3MEPEHUS Kak TemnepaTtypbl, Tak U APYrnx (U3NYECKUX BENUYMH: OaBMEHUS,
pacxona, ypoBHS U T. M.

3.4.1 Tvn paT4ymKa

7= MAPAMETPbI MPUEOPA
= Bxopsl
= Bxop Ne...
v' Tun parumka in-t

Ons kaxporo Bxoga Heobxogumo 3agaTte TMN NOAKMIOYEHHOTO
K Hemy [laTymka, BbIGpaB ero n3 MpeasioXeHHOro cnmucka (Cnmncok
cooTtBeTcTBYeT Tabnuue 2). Ecnu Bbl He ncnonb3yeTte kakoi-nmbo
Bxoa, yctaHOBUTE 3HayveHWe napameTpa in-t «aTunk oTKIoYeH».

BHUMAHME! Npun HenpaBunbHOM 3adaHny 3Ha4eHns napameTpa Tvn gatyvka npubop 6yaet
nNpoun3BOANTb HEKOPPEKTHbBIE N3MepPeHUs!

3.4.2 MepuognyHocTb onpoca [latunkos

B TPM151-05 cyLlecTByeT BO3MOXHOCTb yCTaHaBNMBaTb
nepwog onpoca [aTtunka Ha kaxgom Bxoge. OToT napameTtp
onpefensieT nepuos TakTOB perynvpoBaHusi. ATO O3Hauvaer,
yTO N3MeHeHne MOLLIHOCTH, noaaBaemowm Ha
WcnonHuTenbHbI  MexaHusMm, OygeT  npousBOamMTbCA  C
4acTOTOM, paBHOM YacToTe onpoca Bxogos.

Mepuog onpoca 3agaeTcsa napaMeTpomM itrl B cekyHAax ¢ To4HoCTbio o 0,1 cek.

= MAPAMETPbI NPUBOPA
=~ Bxopwl
=~ Bxop Me...
v TNeproa onpoca garymka itrL

BHUMAHME! He fonyckaeTcsa 3agaBaTh 3Ha4eHue nepuoga onpoca gatynka mexee 0,3 cek.
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3 OnucaHue npmubopa

3.4.3 Otanbl 06paboTkM curHana c Jatumka

CwurHanel, nonydyeHHble oT [artumkoB, npubop npeobpasyeT (no gaHHbiM HCX) B Tekyuime
undpoBble 3HaYeHus. [lanee B npouecce 06paboTku CMrHanoB ocyLEeCTBNAETCS:

— umdpoBas punbTpaumsi curHana ot NoMex;

— KOpPEeKLMS 3MepuTenibHON XxapakTepucTukn [latuvka;

— aBTOMaTM4eckas Koppekuusi nokasaHui npmbopa no temnepaType cBo60aAHbIX KOHLOB TTT;

— MacwrTabupoBaHue LWKanbl Kn3MepeHus (ans [aTunkoB C aHanoroBbiM BbIXOAHLIM
curHanom). lMapameTpbl  UMEPOBLIX  (UNLTPOB, YCTAHOBMIEHHble HAa  3aBoje-
nsrotosutene, B OOMbLUMHCTBE Cry4YaeB YAOBMETBOPSAIOT YCMOBUSIM 3KCMyaTaumm
npubopa. Ecnn B npouecce paboTbl Bbl oBHapyxuTe CuUnbHOE BMAUSIHWE BHELLHWX
UMMNYMbCHBIX MOMeX Ha pesynbTaTbl U3mepeHuil, Bbl MoxeTe M3MeHWTb 3aBoAckue
3Ha4YeHns NnapaMeTpoB LMdpoBbIX GUnbTPoB (cM. MNpunoxexune E.1).

3aBoACKMe 3HAYeHUs NapaMeTpoB KOPPeKUMM U3MepUTENIbHON XapakTepucTuku [atyuka (cm.
MpunoxeHune E.2) MOXHO M3MEHSITb TOMLKO B TEXHUYECKN OBOCHOBaHHbIX Cryvasx, Tak Kak npy aTom
N3MEHATCSA CTaHAapTHbIe MeTponiornyeckne xapakrepuctukm TPM 151,

3.4.4 ABTOMaTUyecKasa KOppeKLusa nokasaHui npubopa no temnepartype
CBOGOAHbLIX KOHLOB Tepmonap

OTa KoppeKkuusi obecrnedyvBaeT MpaBUmbHLIE MOKa3aHUs
npuéopa npv W3MEHEHUU TemnepaTypbl OKpyXKalollen ero
cpedbl. [atuvMk TemnepaTypbl CBOGOAHLIX KOHLOB Tepmonap v ABTOMATAYECKAS KOPPEKIIS
pacrnonoXeH BHYTPU Nprubopa y KNEMMHBIX KOHTaKTOB. 110 TeMNepaType caoBOIHLX

Koppekums BkrtoyaeTcs/BoiknoyaeTca napameTpom Cj-.C. xoHuoe TN Cj-.C

7= NAPAMETPbI NPUEOPA
= Bxoabl

OTKNoYeHne 3Toro Bnga Koppekuun mMoxet ObITb HeOGXO,D,MMO, Hanpumep, nNpu nposeneHnn
nosepku npubopa. Mpu OTKMOYEHHOW KOppekuun TemnepaTypa CBOGOAHbIX KOHLOB Tepmonap
npuHumaeTtcs pasHor 0 °C 1 ee BO3MOXHbIE U3MEHEHUS B pacyeT He NMPUHUMAaIOTCS.

3.4.5 MacwTtabupoBaHMe LWKanbl UWU3MepeHUsi Onsi  aKTUBHbIX

npeobpa3oBaTtenie ¢ aHaNOroBbIM BbIXOAHbLIM CUTHaNoOM

[Mpu pabote ¢ akTMBHbIMKM [aTynkamu,
BbIXOAHbIM CUTHaNoOM KOTOpbIX SIBMSieTCH
HanpsbkeHve  wunuM  Tok, B npubope _
OCYLLECTBNSAETCS MaclUTabupoBaHue LKanb = Bxop Ne... )
naMepeHms. Mocne MacLLTaBb1poBaHNs v HU¥HAs rpaHnLia JuanasoHa naMepeHia Al.n.L
KOHTpOMNMpyeMble  OU3NYECKME  BENUYUHDI ¥ BepxHad rpaHiL AvanasoHa uameperis Ain.H
oToGpaxatroTcs HenocpeacTBEHHO B
eouHMLax ux usMepeHus  (atmocdepax,
Kuronackansx, MeTpax u T. a.).

[ns kaxpgoro Takoro [atyvka Heo6Xx0AMMO YCTaHOBUTL AMana3oH U3MepeHus:

* HWKHAA rpaHuua guanasoHa u3MmepeHust 3agjaetcsi napametpoMm Ain.L u cooTBeTcTBYyeT
MUWHUManbHOMY YPOBHIO BbIXOAHOTO curHana [atyuvka;

e BEpPXHsI rpaHvua auanasoHa u3MepeHus 3agaetcs napametpoM Ain.H M cooTBeTCcTBYeT
MaKCcMMarnbHOMY YPOBHIO BbIXOAHOIO curHana [artuvka.

7= NAPAMETPbI NPUBEOPA
7= Bxofbl
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3 OnucaHue npmubopa

HanbHenwasn obpaboTka curHanos [aTunka oCcyLLeCTBSIETCA B 3a4aHHbIX eANHULAaX N3MEPEHUSsI
no mUWHEWHOMY 3akoHy (MpsMO nponopuuoHanbHomy npu  Ain.H > Ain.L wunn o6paTtHo
nponopuuoHansHomMy npu Ain.H < Ain.L).

Mpumep [llpu wncnonb3oBaHWM JdaTymka C BbIXOAHbIM TokoM 4.20 MA, KOHTPONMPYOLLEro
naenexve B avanasoHe 0...25 atm., B napameTtpe Ain.L 3agaetcs 3HadyeHune 00,00, a B napameTtpe
Ain.H - 3HauyeHune 25,00 (cM. pucyHok 3.4). Mocne atoro obpaboTka 1 oTobpaxeHne nokasaHun 6yget
npounsBoanTbCS B aTMocdepax.

BuixogHoi Tok &
AaTuMKa, MA
20 y

TEKYLIEE o s QMANA30H
W3MEPEHNE W3MEPEHNHA
4 Y
|

Ain.L Ain.H ﬂanneuu:,
(0,00) (25,00) atm

PucyHOK 3.4 - Npumep 3apaHMa AMana3oHa M3MepPeHUst akTMBHOro AaTtumnka

3.5 PerynsaTtop

Perynatop — 3T0 nporpaMMHbiA  MOAYb,
OTBEYaLMN 3a MNoAAep)KaHue W3MepeHHOW Wnu
BbIYMCMEHHOW BEMWYUHBbI Ha 3aJaHHOM YpPOBHE,
Ha3blBAaeMOM YCTaBKOW.

7= NAPAMETPbI NPMBOPA
Z= Perynqrop
v Pexnm pabotul peryngaropa rEG.t

FETTTTT Ty P TP

Perynatop cpaBHuMBaeT 3HauveHue, npuwedwee co Bxoga npubopa, ¢ YcrtaBkom u
BblpabaTbiBaeT BbIXOAHOW CUrHas, HampaBlieHHbIV Ha YMeHbLUEHNe X paccornacoBaHus. BeixogHon
curHan Perynatopa B TPM151-05 noctynaeT Ha BbixogHOW anemeHT 1, C MOMOLLbIO KOTOPOro
ocylecTBnsieTcs ynpasneHue VicnonHWTenbHbIM MEXaHM3MOM TUNa «HarpeBaTerby.

Ansa PerynaTtopa 3apatoTcA crneaylowme napameTphbl:

pexum paboTbl (ML nnu 4BYXNO3ULIMOHHBIA PerynsTop);

30Ha HEYYBCTBUTEINBHOCTY;

ansa NMNA-perynstopa - napametpbl MAO-perynvpoBaHus 1 aBTOHAaCTPOMNKMY;
ANSA ABYXMO3ULMOHHOIO Perynstopa - rmctepesunc 1 3agepxku

3.5.1 Pexxumbl paboTbl Perynatopa

B TPM151-05 Perynatop MoxeT pabotatb B AByx pexumax: [MWUO-perynatop w
[Byxno3uumnoHHbIn perynsatop (ON/OFF).

Pexum paboTbl Perynstopa 3agaetcsa napametpom rEG.t.

3.5.1.1 NUAO-perynaTop

MWAO-perynatop  (NponopuuoHanbHOMHTErpanbHO;AMddepeHLManbHbIl - perynaTtop) BblaaeT
3HayeHVe BbIXOAHOW MOLLHOCTU, HanpaBfEHHOEe Ha YMEeHbLUEHWEe OTKIOHEHUS TeKyLlero 3HayeHusi
perynMpyemon Benm4mHbl OT YCTaBKu.

Mpn ynpaBneHun MM Tuna «HarpeBaTeflb» 3HA4YeHWE BbIXOAHOW MOLLHOCTM HaxoauTcs B
anana3soHe ot «0» go «1» (unm ot 0 go 100 %).

Mpun pabote ¢ B3 tuna LIAT BbixogHas MOLHOCTL NpeobpasyeTcs B NpONopLUMOHanbHbI e TOK
UKW HanpspkeHne.
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3 OnucaHue npmubopa

Mpu pabote c B3 anckpeTHoro Tuna BbixoAHasi MOLWHOCTL npeobpasyetcs B LUMM-curHan, ans
KOoTOporo HeobxoauMMoO 3ajaTb nepuop crefoBaHus MMnynbcoB (napametp tHP, cm. n. 3.7.1).
MpyHumn dopmmposanmsa LLUNM-curHana ans ynpaeneHus «HarpeBaTefnieMy nokasaH Ha pucyHok 3.5.

MNO-perynuposaHue aBnseTca Th
Haubornee TOYHbIM METOAOM MNoAAEPKaHUSA L
KOHTponupyemor BenuyuHel. OpHako ans Yoraeka —
adpcpekTvBHOM  paboTel  M[O-perynatopa | ="
Heobxogumo nogobpatb ANs  KOHKPETHOro ...--""""
obbekTa perynMpoBaHus psa Bperﬁ;
K03 pMLMEHTOB. BrixogHas A
3agava Hactpovikn  [W[-perynsatopa MOLWHOCTE
[IOBOMbHO CIIOXHAsi, HO OHa MOXeT ObiTb perynatopa
BbIMOSIHEHA B aBTOMaTU4Y€CKOM peXuMme. 1 ~
MpuHumMn pabotbl M napametpbl MNIO- H“"--.
perynsaTtopa npusegeHb! B MNpunoxernun XK. 1. 0 [
06 aBToHacTporike NMUI-perynsatopa cMm. Bpems
n. 12.6 u Mpunoxenue X.2. WMM-curnan &
BBIXOAHOr0D tHP
anemenTa g
1
0 Bpeu—-n

PucyHok 3.5 - MpuHuun chopmmupoBaHusa
LUAM-curHana pnsa «HarpeBaTensi»

3.5.1.2 AByxno3uumoHHbIN perynsatop (ON/OFF)

[Byxno3uuunoHHein perynatop (ON/OFF) q__
BblpabaTbiBaeT BbIXOAHYH MOLLHOCTb, KOTOpas ;'QE_APAMEFPH NPMBOPA
MOXET UMMEeTb TOMbKO [Ba  3HaYeHus: =~ Perynarop
MUHUMarnbHoe 1 makcumanbHoe. lNpu pabote =~ AeyxnozuumonHbiid (ON/OFF)
TPM151-05 ¢ UcnonHuTenbHbIM MeXaHU3MOM v T1CTepeanc JByXNO3MUMOHHOM
TMNa  «HarpeeaTenb»  3TO  cregylowme perynaropa HYS.C
3HaYeHust:
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o «0» (0 %) — «HarpeBaTenby BbIKIIOYEH; T
o «1» (100 %) — «HarpeBaTemnb» BKHOYEH.
[IBYXMO3MULIMOHHBI perynsitop  Bknovaet  Yeraeka + HYS.C/2 ———— ‘ ““““

«HarpeBaTenb» NPy 3HAYEHUSIX PETYIUPYEMON YoTaska ' LHYSC
i
- 'lf\i)/__
| |
l
|
|

BeNMIMHB! T, MeHbLUX YCTaBKM, U BbikiiodaeT — HYS.CP2
Mpu 3HaveHusix T, BonbLUMX YcTaeku (puc. 6). Tak  * o1aBKa Cf
paBoTaeT  [BYXMO3ULMOHHBIA  PErynsTop B

I
|
f T
OTCyTCTBME rucTepesmnca. c | | Bpeml
OCTORHWE | | |
Bbl mMoxeTe 3agatb 3HayeHve "warpesarens”| Ges mcrep a
lucTepesnca ABYXMO3ULIMOHHOTO perynstopa |
HYS.C. Torgma cocTosiHMe —«HarpesaTens» BK, I | i
OyneT nmepeknoyvaTbCs B TOT MOMEHT, Koraa BhIKN, T ; B
OTKIOHEHNE Tot YcTtaBku [OCTUrHET } | pems
MONOBUHLI  BeNU4YMHLI HYS.C  (CM. pucCyHOK . Cocroskue | |
3.6). Harpeeatens”| ¢ rwcrepeswcor.e HYS.C
[ByXNO3VLUMOHHbIV perynsitop He BKA, | I
HyXOaeTca B CIOXHOW HacTponke. Ons Hero BLIKT -
MOXHO  33AaTb  3adepPXKU  BKIIOYEHUs U Bpems

OTKIIOYEHNS!, @ TaKkke MUHWUManbHble 3Ha4YeHus
BPEMEHN yAepXaHus BO  BKIIOYEHHOM WU
BbIKIMKOYEHHOM cOCTOsIHUM (cM. [MpunoxeHue N).

3.5.2 30Ha HeYyBCTBUTENbLHOCTH
3oHa HEYyBCTBUTENbHOCTM 3adaeTcd Ond  UCKIHYeHUNA

PucyHok 3.6 - MpuHuun pa6otbi
[BYyXNO3ULIMOHHOTIO perynsaTopa

HEHYXHbIX — cpabaTbiBaHwit  Perynstopa npu  HeGosbLIOM = NAPAMETPbI TPUEOPA
OTKIOHEHUW KOHTPONMPYEMOW BenuuuHbl OT YcTasku. [Npubop = Perynaitop

OyneT BblaBaTb YNPaBnSAOLWMIA CUrHAM TOMbKO MOCME TOro, Kak v 30Ha HeuyBCTRUTENBHOCTH db
perynvpyemasi BefimunmHa BblIAeT U3 3TOWN 30HbI.

3HauveHne 30Hbl HEYYBCTBUTENMbLHOCTWU 3apjaeTcsi napameTpoM db B eauHuuax perynupyemon
BESINYUHBI.

Mpumep YcraBka = 60 °C, db = 10 °C. B pguanasoHe 55 ... 65 °C Perynatop He Oyget
BblpabaTbiBaTb YNpaBnsoLLEro BO3AENCTBUS.

353 OrpaHquHMe Avnana3oHa " CKOpoCTU N3MEeHeHUsA BbIXO4HOWM

mowHocTn PerynaTtopa (Tonbko ansa NMUA-perynsaTopa)

3HayeHns BbixogHow MowHocTn MUA-perynsartopa o
HaxoasiTcst B AnanasoHe oT «0» go «1» (unm ot 0 go 100 '—'___EASAMETPH NPHEOPA .
%). B HekoTopbIX crnydasx BO3HMKaeT HeobxoanMoCTb - v r[qpauuqeuue EbIXO/IHOW MOLLHOCTH
OrPaHNYeHNs BbIXOAHOW MOLLHOCTV CBEpXYy WMn CHU3Y. AKCHMATbHAR BXOTHAR

Mpumep. B knumaTokamepe Hefb3si AOMYCTUTb, YTOGbI MollHocTs P.UPT
HarpeBaTenb pabotan meHee 4YeM Ha 20 % cBoen ¥ MAHMMasbHas BbIXOHAH
MOLUHOCTWU. [N BbINOMIHEHUS 3TOrO YCMOBUSI  HY>KHO MouHocTs P.min
yCTaHoBUTb MUHUManbHYK BbIXOAHYHO MOLLHOCTL P.min v MakcuMankHan CKopocTb WaMeHeHua
«20.0». BLIXOHOI MowwHocT P.rES

OrpaHudeHne guanas3oHa BbIXOOHOW MoLUHOCTM Perynatopa 3agaeTtcs ABYMS napamMeTpamu:
MakcumanoHoe 3HadveHne P.UPr n muHumanbHoe P.min. 3TM napameTpbl 3a4aloTcs B NpoueHTax oT
MaKCMMarbHOW MOLLHOCTH, KOTOPYIO MOXHO nogatb Ha cnonHutenbHbIi MexaHuam. Ecnn Perynsatop
BblJ@aeT 3HayeHWe MOLUHOCTW, Haxofslleecs 3a npedenaMu 3afaHHOro [AuanasoHa, TO OHO
npuvHuUmaeTcs paBHbiM P.UPr unn P.min cOOTBETCTBEHHO.
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OrpaHu4eHre CKopoCTH pocTa BbIXOAHOW MOLHOCTU PerynaTtopa Heobxoanmo ans 6e3yaapHoro
BKMIOYEHNS  VIcnonHUTenbHOro MexaHnsma. MakcumanbHash CKOpOCTb  W3MEHEHUSt  BbIXOAHOM
MOLLHOCTY 3agaeTcsa napameTpom P.rES B %/MUH.

3.5.4 KoHTponb LLenoCTHOCTU KOHTypa perynupoBaHusa (LBA-aBapum)
Y Perynmopa €CTb PEXMM KOCBEHHOIO KOHTPONA UCNPaBHOCTA —
McrnonHWTensHoro MexaHuama. = MAPAMETPLI TIPHEQOPA
Ecrm  wcnpasHocTs  [atuvMkoB  npubop  onpegenseT & Perynatop
v Kotpone LBA-aeapum LbA
HEeMocpeACTBEHHO MO KOHTPOM curHana Ha csoem Bxope, TO

ncnpaBHOCTb BbixogHoro anemMeHTa u cnonHnTensHoro MexaHvama = Kontpone LBA-aBapum
HanpsMylo  onpedenuTb  Henb3d. OpHako — onpegennTb  UX ¥ MUHUMRIEHO HEODXOAMMOR
MCMPaBHOCTb MOXHO KOCBEHHO, aHanuaupysi peakumio obbekta W3MeHeHHe BXOOHOM BEMMMHbI
perynupoBaHna Ha nofadvy ynpasnsiowero Bosfjenctsus. Ecnn d.LbA

perynupyemble napameTpbl OObekTa He MEHSIIOTCS B [JOMKHbIX v Bpema JuarHocTUKM 00pbia
npegenax npu nogade YNpaBnsiOLEro BO3OENCTBUS — 3HAYMT, koHTypa t.LbA

McrnonHutenbHbin - MEXaHW3M  HeucripaBeH.  Takon — aHanus
Ha3sblBaeTcs koHTporneM LBA-aBapum (Loop Brake Alarm).

Ons koHTponsi LBA-aBapumn HyxHO 3agaTb Bpemsi AnarHocTuku (napametp t.LbA) n 3HaueHne
MUHUMarnbHOIO M3MeHeHNs pusmyeckort BenuymHel (napametp d.LbA), koTopoe AOMKHO NPOU3ONTU
3a 970 Bpemsl.

Mpu nogaye Ha WcnonHutenbHblin MexaHnam 0 % unu 100 % MOLLHOCTM BKIOYAeTCs oTcyeT
BpeMeHu, 1 ecnu 3a Bpems t.LbA perynupyemasi BenmyvHa He U3MEHUTCH Ha Tpebyemylo BENNUYNHY
d.LbA, To cpabaTtbiBaeT LBA-aBapus. pu aTtom npubop nepexogut B coctosHne ABAPUA (cm.
n. 12.7).

Pexum koHTponsa LBA-aBapyn MOXHO BKITHOUYUTB UMW OTKMIOYUTE NapameTpom LbA.

3.6 UHcnekTop

MHcnekTop — NporpamMmMHbIi MOAYIb, KOHTPOMNMPYIOLLMIA HaXoXAeHWe perynupyemMon BEMUUHbI B
ponyctumbix rpaHuuax. K Bbixogy WHcnektopa moxeT ObiTb MnoakntodeH BbixogHon 3nemeHT,
yNpaBnsowWmMin  BHELLHUM YCTPOWCTBOM (3HaveHne napameTpa Rel.a [omkHO COOTBETCTBOBATbL
Homepy BbixogHoro 3OnemeHTta). B atom cnyyae, npu cpabatbiBaHun WHcnektopa, npubop He
nepexoaut B coctosHnm ABAPUA.B cnyyae, koraa k MHcnekTopy He noakntodeH BeixogHon dnemeHT
(3HaveHve napameTpa Rel.a 3agaHo paBHbIM NO), NepexoauT B coctosiHme ABAPUA (cMm. n. 12.7).

Ona NHcnekTopa 3apgatoTcs criegyrowme napameTphbl:

Ha kaxxgom LLare Mporpammel TexHomora

e noporu cpabatbiBaHusA MIHcnekTopa 1 cnocob nx otcyeTa;

. TUM norukun cpabatbiBaHns MHcnekTopa;

e  ucnonb3oBaHue MHcnekTopa B NPUHSATUM peLleHns ob aBapuu;

Ans Bcex [porpamm TexHonora

e  BnoKMpPoBKM cpabaTbiBaHWS NPy ONpeaeneHHbIX YCIIoBUSX;

e 3agepxXku cpabaTtbiBaHUS.

3.6.1 OTknoueHue UHcnekTopa

MHCNEeKTop MOXHO OTKIMIOYNTD: 7~ NAPAMETPbLI MPHEOPA

e ana scex [lporpamMm TexHorora, yCTaHOBMB 7= WHcnektop
3HayeHue napameTpa inSP «BblknioyeH»; v WMhenextop e Kanane inSP

. Ha Kakom-nmbo Lare Mporpammel, 7= B nporpamme Ne...
yCTaHOBUB 3HavyeHuMe napameTtpa E.USE 7= Ha ware No...
«Het». v Wenons2oeaqe B NpHHATHA

pelwenin of asapuu E.USE
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3 OnucaHue npmubopa

3.6.2 Moporu cpabaTbiBaHnA MHcneKkTOopa u cnocobbl Ux oTcyeTa

Moporn cpabaTbiBaHnst MHcnekTopa onpegensitoT 7— NAPAMETPbI PUEOPA
OONyCTUMBIA  AnanasoH  PerynupyeMoi  BenUuuHbI. £= WHcnextop
KonnyectBo 3amaBaembix MOPOroB (OAvH wnu OBa) 7= B nporpamme Ne...
3aBMCMT OT TuMa foruku cpabatbiBaHus MHcnekTopa 7~ Ha ware Ne...
(cm. Huxe). v Topor Ne 1 A_iLj

MNoporun 3agatotca ana kaxgoro LWara Mporpammbl v Tlopor Ne 2 A.i.j
TexHonora  napametpamu  A.ij B eguHuuax v Cnocof oTcyeta noporoe rF. Pt
perynmpyemom BenmymHbl.

Heobxoammo Takke 3apgaTtb crnocob oTcyeTa rMoporos napametpom rF.Pt. Moporn MoryT 6biTbh
[OBYX TWMOB:

e  abcontoTHble (abcontoTHbIE 3HAYEHUS);

e OTHOCWTElbHbIE (OTKMOHEHWS OT YCTaBKu).

Mpu 3agaHMy OTHOCWUTENbHBLIX MOPOroB MPUBOP MEPECUNTLIBAET WX 3HAYEHWUS OTHOCUTENBHO
TekyLlero 3HaveHus Yctaeku Perynsitopa.

3.6.3 Jloruka cpabaTtbiBaHua MHcnekTopa

B TPM151-05 umeeTcs BO3MOXHOCTb Ha kaxgom Llare — NAPAMETPbI TPMEQPA
Mporpammbl  TexHomnora BblGpaTb  NOrMKy  cpabaTtbiBaHus 7= MHcnekTop
WHcnekTopa. 7 B nporpamme Ne...

Bo3moxxHo 4 BapraHTa noruku cpabatbiBaHus MiHcnekTopa: 7= Ha ware Ne...

1) ecnu perynupyemasi BenM4MHa CTaHOBUTCS Bbille Mopora ¥ TN NIOTUKH CpaaTbIBaHwA
(npgmaﬂ J'IOI'VIKa); uHcnexkTopa LG.tY

2) ecnu perynupyemasi BennyvHa CTaHOBUTCA HWXe mnopora
(obpaTHas noruka);

3) npu BbIxoge perynvpyemon BenuuMHbl 3a 3adaHHbll noporamu AuanasoH (U-obpasHas
noruvka);

4) npv Bxoae perynvpyemoii BeNuUvHbI B 3aAaHHbIN noporamu guanasoH (M-obpasHas noruka).

[Ons TinoB norvkn 3 n 4 3agatoTcs ABa nopora.

[nsa Tmvnos norukn 1 1 2 3agaetcs Tonbko nopor Ne 1.

3.6.4 bnoknpoBku cpabaTtbiBaHnA MHcnekTopa. Bpemsa yaepxaHus

B TPM151-05 ecTb BO3MOXHOCTb GnOKMpOBKM cpabaTbiBaHus NHcnekTopa npu onpeaeneHHbIX
ycnosusix. CyllecTByloT 2 Tuna GnokvpoBok: GriokMpoBka nepBoro cpabaTbiBaHust M Brokvposka
NNKOBbIX BbIOPOCOB.

3.6.4.1 bnoknpoBka nepsoro 7= MAPAMETPbI IPUEOPA
cpabaTbiBaHUA Heobxoauma B Havane 7= Wucnextop
TexHonorn4eckoro npouecca (va nepsom Llare), 7~ BNOKWPOBKKM cpaGaTLIBaHWI MHCTIEKTOPA
npu cny4YamHoOM OTKNKYEeHUNn nUTaHna wunu npu 7= BnoKMpoBKa NO NponagaHMIo NUTaHKsA
nepexoge c¢ Llara Ha UWar. B Havane LWara v Tun Bnokuposkw 1-ro cpaGaTeizanug bL. St
perynupyemas BenuuMHa MOXeT HaxoAuTbca 3a v Bpema bnokupoeku 1-ro cpadatbieadua bL.t
[OonycTUMbIMW - nNpejenamMm - W 9TO  WTaTHasa Z= BrokupoEka no nepexoy
cutyaums. lNpu atom cpabatbiBaHne WHcnekTopa Ha HOBLIW Luar NpOrpamMb!
HeobxoauMo GrokMpoBaTb, T. K. B MPOTUBHOM ¥ Tvn Grokvposrk 1-ro cpaGarbieating bL. St
criyyae npousoider nepexon B COCTOSIHUE v Bpema Gnokupoeky 1-ro cpabatbieanis bL.t
ABAPUS. 7= BROKMPOBKA NP 3aMycke NPOrpamMmel
v Tun GnokMpoBku 1-ro cpadaTbieaqna bL.St
v' Bpewms BnokupoBku 1-ro cpatatbigadua bL.t

TPM151-05 nosBonsieT GnokupoBaTtb nepBoe cpabaTbiBaHue WMHCMekTopa Ha onpeaerieHHoe
BpemMs (napameTp BL.t) unu go Bxoga B paspelleHHbI OOMYyCTUMbIA AManas3oH. Takke MOXHO
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3 OnucaHue npmubopa

BKMIOUMTb ONOKMPOBKY cpabaTtbiBaHus no obovM ycnosusiMm (Bpemsi + BXo4 B Avanas3oH) wunu

OTKIMOYMTL €€ BooOLLe.

Tun 6noknpoBkM nepeoro cpabaTbiBaHUs MiHcnekTopa onpe,qenﬂeTcn napameTpOM bL St.

3.6.4.2 bnoknpoBka MUKOBBIX BbIGpocoB
perynupyemon  BefnuuMHbl  3a  AOMNyCTUMble  npegensb
npuMeHnmMa B cnyyasx, Koraa pa3peLuaeTcs

KpaTKOBPEMEHHbI  BbIXO4, PEryniMpyemMoil BenuuMHbl  3a
[0MyCTUMbIe rpaHuubl. B aTom criyyae MoxHoO 3aaTb Bpemsi
3agepxku cpabaTbiBaHus VHcnekTopa (napametp dL.on), un
ecnv [AnNUTenbHOCTb BbIOpOCa MEHbLUEe 3TOro BPEMEHM,
npousonaeTt 6rokMpoBka cpabaTbiBaHUs.

I'IAPAMETPI:I I'IPVIBOPA
WHcnekTop

v Bpems 3ajiepxk cpabaTbiganns |
uxcnektopa dL.on

3.6.4.3 MNpumep noruku pabotbl MHCcnekTopa c 6roknpoBkamu nsobpaxeH Ha pucyHke 3.7.

T Mopor Ne 2
|| |
I Y I
Mopor Ne 1 I |
Mopor Ne 2 I i
| |
[ |
R :
Mopor Ne 1 spema<dEL | | dEL |
i i
1 1 1
[l |
finoxuposka Bnokvponka | | BoKHpORKA | Bpems
Nepeoro cpabateigaqua | | cpabaTkEaHMs |
CocTosuue cpabarisanus W3-3a aap,epml : M3-38 3A0EPHKM |
Mucnexropa 2= i -
Ll |
BEN, [ |
|| |
BBIKJT. . Bpe ';;I
War 1 war 2

PucyHok 3.7 - lpumep noruku pa6otbl n 61okMpoBok cpabaTbiBaHus MHcnekTopa

3.7 BbIxoAHble 3nemMeHTbI
TPM151-05 nmeeT aBa BCTpOeHHbIX BbixoaHbIx anemeHTa (B3):

B31 nporpammHO npuBs3aH
McnonHuTenbHbIM MEXaHU3MOM;
B32 BkniovaeTcs npu nepexoae npubopa B coctossHne ABAPUA.

MepeyeHb Bo3MOXHbIX TNoB B3 npeactasneH B Tabnuvue 3 (cm. pasgen 2).

. kK Perynstopy u wucnonb3yeTcs [Ans  ynpaBlieHust

BbixogHou anemeHT 1 MoxeT ObITb ABYX TUMOB:

OVCKPETHBIN (3neKTpoMarHUTHoe pene, TPaH3MCTOpHasi UM CMMUCTOPHas onTonapa,
BbIXOA NS yrpaBneHusi TBEpAOoTENbHbLIM perne);

aHanorosbIi (LM poaHanorosbl NpeobpasoBaTterb «napamMeTp - ToK 4...20 MA» 1nu
«napameTp — HanpsbkeHue 0... 10 B).

BbixofHoM aneMeHT 2 MOXeT BbITb TONbKO AUCKPETHOTO TUMa.
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3 OnucaHue npmubopa

3.7.1 Ucnonb3oBaHue auckpetHoro B31 npu MULO-perynuposaHun.

MapameTtpsbi LLUUM

Ecnm Bbl 3aganun Pexum paboTtbl perynatopa
«MNNa-perynatop» (cm. n. 3.6.1.1), To AnckpeTHbIn B
Obyner pabotate B pexume WWM. B atom cnydae
Heobxogumo 3agaTte nepuon  cneposanus  LWWWM-
uMmnynscoB  (napametp tHP) 1 MWHMManbHYyto
ANVTenbHOCTb MMNynbca (napameTp t.L), mpu koTtopown
ellle Npon3BoauTcs BKNoyeHne B (cm. pucyHok 3.8).

Yem Bbllle 4YacToTa YnpasnsoLmnX
MMMynbcoB (T. €. MeHblue nepuog tHP),
TemM TovHee peakuusi Perynatopa Ha
BHEWHNe  u3meHeHus. Ecnm B3 -
TpaH3ncTopHas unm CMMMUCTOpHas
ontonapa, TO nepuoad  creJoBaHus

MMNynbCoB MOXHO YCTaHOBUTbL pPaBHbIM LUKWM=curuan

lc. Ecnn BO - 3/m pene, TO CruMLIKOM

manoe 3HadeHue nepuopa tHP npusedeT BMXOHOrO tH
K 4acTbiM NEpeKrnioYeHnsM 1 BbicTpomy 3nemeHTa il >

M3HOCY CUMNOBbIX KOHTaKToOB. [loaTomy
HeobxoauMMmo 3adaTh Oornbluee 3HaveHue
napameTtpa tHP, Ho cnegyeT noHumaTb,
YTO 3TO MOXET YXyAWWUTb KayecTBO

Yoraeka = /

== NAPAMETPbI NPUBOPA
7= BbiX0OHOM 3NeMeHT 1

v MUHAMANLHAS AIUTENEHOCTE
LUMM-umnyneca t.L

v [epuog cnenoeaqug LWAM-umnynecos tHP

TA

!

o

Bpems

inynec<t,L

1 ¥

0

Bpems

perynuposaHus. PucyHok 3.8 - 3apaHue napametpos LUMM-curHana

3agjaHne MUHUManbHO ,D,OI'IyCTVIMOVI ONUTENBHOCTM mMMnyneca t.L Takke Heobxoaumo ansi
npefoteBpalleHna  MU3HOCa CUNOBbIX KOHTaKTOB B3 Bcnepcteue cnuvwkom KpaTKOBPEMEHHbIX

BKIMIOYEHUIA.

3.8 YcTaBKa

YcTaBka — 9TO 3HayeHue, KoTopoe TpebyeTcs
nopgaepxuBaTb ¢ nomollbio Perynstopa B AaHHbIN
MOMEHT BpeMeHW. YCTaBka BMeCTe C TEeKyLiUM
3Ha4YeHWEM perynvpyemMoin BenUYuHbl NoJaeTcs Ha
Bxoa Perynsitopa.

Ha kaxpgom Llare lMporpammbl TexHonora
Ans kaxporo Perynsatopa 3apatoTca cnegyowme
napameTpbl YCTaBKu:

7= MAPAMETPbI NPMBOPA
= Mporpammbl
= Mporpamma Ne...
7= Wlar Ne...
= Ycraeka
v CkopocTb Bblxofa Ha yerasky LF. LU
v Tun yctaem P.-SP

v HinkHan rpaHmua 3aganma yeraeku b.CH.L
v BepxHan rpaHuua 3agaHus yeragi b.CH.H

v' 3HaueHue yoTae SP.LU
v Hanwume koppexuuy ycTasku or. SP

TN YCTaBky;
3Ha4YeHne YcTaBky;
CKOPOCTb BbIX0OAa Ha YCTaBky;

(cm. n. 12.4).
e Hanuuue koppekumn yctasku no rpadpuky

3.8.1 Tun YcraBku
B TPM151-05 B kayecTBe YcTaBkn MOXHO 3adaBaTb:
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3 OnucaHue npmubopa

. 3HayYeHue perynupyemMon uandeckon BENMUYMHbI (TUM - «3HaYEHNER);
. 3HayeHve BbIXOAHOW MoLLHOCTM Perynatopa (Tvn - «MOLWHOCTb»). Tun YcTaBkv 3agaetcs
napameTtpom P.-SP.
3agaHne YcTaBku Tvna «MOLLHOCTbY» ObiBaeT HE0OOX0AMMO Ha HEKOTOPLIX CTaausxX TexnpoLecca,
Korga KOHTponupoBaTh (OM3NYECKUIn NapameTp cucTembl He TpebyeTcs nnu HeBo3MOXHO. Toraa Bbl
MoxeTe 3adaTb (UKCUPOBAHHOE 3HaAYeHWEe MOLUHOCTM, KoTopoe OyaeT nopaBaTbcsl Ha
McnonHuTenbHbIn MexaHn3Mm. PerynvpoBaHue npy 3TOM NPOUCXOAUTb He Byaer.

3.8.2 3HauyeHMe YcTaBKu

3HaveHne YCTaBku TUNa «3HavyeHvey» 3afjaeTcs B eAvHUuUax perynnpyemMon BennyunHbl 1 JOMKHO
HaxoaMTbCs B AnanasoHe namepenus [datuuvka.

3HayeHne YcTaBkM TuMa «MOLLHOCTb» 3adaeTcsl B OTHOCUTESNbHbIX eAuHMLax U MOXeT
NpUHUMaThb 3HayYeHus ot «0» Jo «1x».

3.8.3 CkopocTb Bbixoga Ha YcTaBKy
B TPM151-05 MOXHO OrpaHN4nTb CKOPOCTb BbIXOAA Ha YCTaBKy.
OTa yHKUMA Mcnonb3yeTcs B Tex Cryyasx, korga perynvpyemasi BenuynHa JofmkHa NnaBHo, C
3ajaHHOW CKOPOCTbIO, BO3pacTaTb MM YMeHbLUATbCs Ha AaHHoM Lllare Mporpammei:
— B TeyeHue Bcero Lara (cm. puc. 9, a);
— B TeyeHue vactu lara — go goctwxeHna 3HaveHWsa ycTaBku, [anee OCyLIeCcTBMAeTCH
noaaepxaHue 4OCTUrHYTOro 3HavYeHus YcTaBku (CM. pucyHok 3.9, 6, B).
B Havane llara YcraBka nMpuHUMMaeT 3Ha4eHWe, paBHOE TEKYLLUEMY 3HAYEHWIO peryrnvpyemom
BenuunHebl (7o), 1 Cpasy HauMHaeT U3MEHSITLCS C 3aAaHHON CKOPOCTbIO.
BennunHa T, — 910 3HaveHue ycTaBkv Ha npeabigywiem Llare unn HavanbHoe 3HaveHue, ecnu
Lar — nepebivi. Hanpumep, ecnu perynupyeTcs Temnepatypa, To npu ctapte lNporpammbl To npumeT
3HayeHue TemnepaTypbl OKpYyXawLlel cpedbl U HayHeT pacTu (MNu yMeHbluaTbCsl) C 3adaHHON
CKOPOCTBIO OT 3TOr0 3Ha4YEHWS.
MapameTp CkopocTb Bbixoda Ha ycTasky LF.LU 3agaeTcs B eAMHuLax perynmpyeMon BenMUnHbl
B MuHyTy. Ecnu 3apatb napametpy LF.LU 3HauveHue «O», TO CKOPOCTb NPUHMMAETCS paBHON
6eCcKOHEeYHOCTH, T. €. YCTaBka MTHOBEHHO JOCTUraeT 3HauYeHus, 3agaHHoro napameTpom SP.LU.

a 6 B
o 0 0
T.°Ch War Mporpammei T,°Ca War Mporpamms! T,°C LWar Mporpammet
YcTaeka YeTaeka To
SP.LU SP.LU ’
CcTaBka
Bpems Bpems Bpems
To To SP.LU
BPEMS BLIXOAA BpEMA BLIXOAA BpeMs BbIXOZa
Ha ycTaBeky Ha ycTaBky Ha ycTaeky

Yeragka SP.LU — Ty [en. nam.]
BPEMA BLIXOJA HA YCTaBKY  [MMH]

PucyHok 3.9 - 3apaHue cKOpocTy BbixoAa Ha YcTaBKy
3.8.4 Npachmkn KoppeKkLn yctaBku

CkopocTb Bbixopa Ha yctasky LF.LU=

B psage cry4yaes TpebyeTcsa, 4TOObI YCTaBka He 7~ MAPAMETPEI [IPEOPA
ABNANacb KOHCTAHTOW, a U3MeHsAnacb B 3aBUCMMOCTU OT = Fpaduk Ne. ..
KaKoro-to BHelLHero napameTpa. Hanpumep, B cuctemax + KonMHecTso yanossix Touek Node
oTonneHvs Heobxoaumas Temnepatypa TennoHocUTens = Touka No
AOMmKHa  MEHATbCA B 3aBUCUMMOCTU  OT  YIMYHOM "X~ BX0[HaA BeNMUMHA absc
TemMnepaTtypbl. v'Y—koppexTpyiouiee sHaveHne  ordn
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[ns nogo6Hom koppekummn Yctaskn B TPM151 moxHo 3agath He 6onee aByx IMpadmkos. Kaxapin
"padmk npeacraBnsieT cobon 3aBUCUMOCTb KOPPEKTUPYIOLLEro 3HAa4YEHUS OT BHELLHEN BEMUYMHDI.

B rpadmke moxHO 3agaTb 0 10 y3noBbIX TOYEK, KOTOpble aBTOMaTUYECKM COEAMHSIIOTCH
oTpeskaMu, obpasys NnomaHyil nuHUI. B kayecTBe BxoaHOW BenuumHbl [paduka mcnonb3yetcs
BenuynHa naMepeHHas Ha Bxoge 2. B npouecce paboTbl BbluMcneHHoe Mo Mpaduky

KOppeKTupytoilee 3HayeHne  Koppekuwal
npubaBnsieTcs K YcTaBke, yCTaHOBEHHON ycTaeku
B [lporpamme TexHonora Ha AaHHowm Llare
B napameTtpe SP.LU. MexaHuam paboTbl
padmKoB KOppeKUMM yCcTaBku u3obpaxeH
Ha pucyHke 10. [Onsa 3agaHus Koppekuun
yctaBkm no rpadwmky Nel 3agante B
napameTtpe or.SP 3HaveHue «ycTaBka +
rpacouk  1», ana  perynupoBaHus 6e3
KOppekuun ycTaBku 3aganWte B 9TOM

Vc‘raaxaw_

napameTpe 3HadYeHWe «ycTaBka 6e3 _ -
KoppeKkunm». Fpaduk KOppeKkuun ycTaBKu BHewHui napameTp
MOXHO  MOAKMOYUTL UMM OTKMHOYUTb YeTaBkag, + YCTaBKany, =YCTaBKg e,

napametpoM or.SP Ha kaxgom Llare
[Mporpammbl TexHomnora.
3afjaHue y3noBbIX TOYEK rpaduka YCTaBKM KOPPEKUMW YCTaBKW MPOU3BOAMTCA C MOMOLLbIO
KoHdpurypatopa (cm. nogpo6bHee n. 10.7.7) unu c nepegHen naHenu npubopa (cm puc. 51 n n. 11.5).
YcTaBka koHe4Hasi = 3HayeHue yctaBku (SP.LU) + Koppekuus yctaBku
PerynupoBaHne npoucxoauT B COOTBETCTBUN C KOHEYHOW YCTaBKOW

3.9 CeteBoM nHTepdenc RS-485

Mpubop TPM151-05 nmeeT BCTpOEHHbIN ceTeBoW UHTepdenc RS-485, koTopbii NnpegocTaBnset
cregyloLime OCHOBHblE BO3MOXHOCTM:

— KOHUrypupoBaHue npmbopa ¢ nepcoHanbHOro KOMNbITEPa;
— peructpauus Ha NK napameTpoB TEKyLLEro COCTOSIHMS.

Onsi pabotbl npubopa B cetn RS-485 HeobGXoOAMMO YCTAHOBUTbL €ro CeTeBble HACTpowiku. B
OfHOWM CeTV MOryT HaxoOWTbCA HECKONMbKO NMpUBOPOB, MOAKMIOYEHHBIX K OQHOMY KomnbloTepy. [Ons
obecneyeHnsi KOppekTHON paboTbl B 3TOM Criydae ceTeBble MapaMeTpbl BCex NpubopoB OA4HOW CeTu
OOMKHbI BbITb OAVHAKOBBI.

Kpome Toro, kaxabli mpubop B CETU MMeEET CBOW YHWKanbHbIi 6Gas30BbI ceTeBOW agpec.
Monpo6Ho HacTporka ceTeBOro nHTepdenca onncaHa B pasgene 9.

PucyHok 3.10

3.10 Peakuus npunbopa Ha OTKITIOYEHME HanpsXXeHUs NUTaHUA

3.10.1 Peakuus Ha cny4yaHoe OTKIoYeHue NuTaHus B — MAPAMETPLI PHEOPA
npubope TPM151-05 onpegensietca napameTpom bEHv, 7= CnyxeGHLIe napameTpsl NpHGopa
KOTOPbIN MOXET NpUHUMaTb cneayrouime sHa4eHnA: ¥ [oBefieHe Nocne NOSBNSHU
— «lMpogomkute Cc Toro e mecta». [lpyu BbIKMHOYEHUN nponaluero nuTanis bEH
nutaHus npubop TPM151-05 coxpaHseT B TeuyeHue 1 ¥ KonuuecTeo nponaanit niTasin 220
MUHYTHI 30 CekyHA MHOPMaLMIO O CBOEM COCTOSHUM U ¥ Konsectso nepectipocos rES”

BO3BpALLAETCA B Hero nocrne BKMIOYEHUS NuUTaHus,

npopomkas paboTy ¢ Toro xe mecra.

Ecnu go BbikntoveHust nutaHnsa npubop Haxoawmncsa B coctosHn CTONM nnn ABAPUA, To aTo xe
COCTOSIHME COXPaHUTCHA MOCrne BKIOYEHUs NuTaHusA. Ecnu HanpshkeHue nuTaHus OTCYTCTBOBAaNo
gonroe BpeMmsi U MHopmaumsa O COCTosiHUM Gbina yTepsiHa, TO npubop nepexogut B COCTOsSIHWE
CTOnn.
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— «3anyctuTb nepByl0 Mporpammy C nepBoro wara». HesaBucMmo OT TOro, B KakoMm
cocTosiHuM Npubop Haxoauncsl A0 OTKMIYEHUS] MUTaHWS, NPU MOSIBNEHUU HanpsiKeHWs
Oypet 3anyuieHa nepsas Nporpamma ¢ nepsoro Lara.

— «[epeiitn B cocTtosiHne CTOIM». Mpubop nepexoant B coctosiHne CTOIN.

— «[leperitn B coctosiHme ABAPUAy. Mpubop nepexoant B coctosiHne ABAPUA.

3.10.2 lMpubop nNpou3BoanUT NOACHET CryYanHbIX OTKMYeHU nutaHua (napametp 220). Kpome
Toro, npubop noacyMTbIBAET KONMMYEeCTBO COGCTBEHHbLIX nepecbpocoB (mapameTp rES), kotopble
MOrYT NPOUCXOAUTb NPU OTCYTCTBUW NUTaHUSA ANUTENbHOE BPeMs.

3HaveHna napameTtpoB 220 u rES gocTynHbl TOMbKO AN NPOCMOTPa KPOME TOro, UX MOXHO
06HYNUTL. 3apaTh UM Kakoe-nMbo HeHyrneBoe 3Ha4YeHne Hemnb3s.

3.10.3 Mpunbop nmeeT 3HEProHe3aBUCMMYIO NaMsATb, B KOTOPOW COXPaHSIOTCS NporpaMMupyemMble
napamMeTpbl npnbopa. MapamMeTpbl XpaHATCS B MAMATU B TEYEHNE HECKOIbKUX AECATKOB reT.
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4 KoHcTpyKuusa npubopa

4.1 Npnbop TPM151-05 nsrotaBnuBaeTcs B NnacTtMacCcoBOM Kopryce, NpeAHa3Ha4YeHHOM Ansi
MOHTaXa Ha BepTMKanbHOM NIIOCKOCTW LWMTa ynpaeneHus anekTpoobopynoBaHuem (Moavdukaums
kopnyca 1) unn gna HacTeHHOro MoHTaxa (Mmogmudurkauus kopnyca H).

4.2 Kopnyc (W1 vnn H) coctont us gByx 4acten, COefUHSEMbIX Mexay coboi npu MomoLum
YeTblpex BWHTOB. BHyTpu kopnyca pasmelleHbl ABe nevaTHble nnaTthl, Ha KOTOPbIX pacrnonaralTcs
aneMeHTbl cxeMbl Npubopa. CoeAnHeHne nnat Apyr ¢ APYromM OCYLLECTBSIETCS MPY MOMOLLM NIOCKUX
pas3beMHbIX kabenen.

4.3 KpenneHve npubopa Ha wuTe obecneunBaeTcs ABYMs ukcaTtopamu, BXOASAWMMU B
komnnekT noctasku TPM151-1L11-05.

4.4 [Ins coeAvHeHVs C nepBUYHbIMK MpeobpasoBaTensimMmn, NCTOYHUKOM MUTAHWUA U BHELLHUMU
ycTponcTBamu npubop OCHalleH NPUCOEAUHUTENbHBIM KIEMMHUKOM C KPemnneHnem «nof BWHTY.
KnemmHuk y npnbopoB LLMTOBOrO KpenreHnst HaxoguTcs Ha 3agHen cteHke. B npubopax HacTeHHoro
KpEenneHust KMeMMHUK PacrionioXXeH Mo BepXHeW KPbIWKOW, Npu 3TOM B OTBEPCTMAX MoAaBoAa
BHELLHWX CBA3EW YCTAHOBMEHb! PE3NHOBBIE YNIOTHUTENN.

4.5 [abapuTHble 1 yCTaHOBOYHbIE pa3mepbl Npubopa npveeaeHs B MpunoxeHuu A.
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5 NuueBas naHenb npubopa. MHAMKaums v ynpaBneHve

5 JluueBas naHenb npu60pa. UWHAOUKaUuA U ynpasneHue

Ha nuueBoi naHenu npubopa MMeTCs creayroLmne aneMeHTbl UHAUKaLUUM 1 ynpasBneHus:
. yeTbipe UnMdpoBbIX cBETOAMOAHBIX MHANKaTopa (LIN1...LN4);

. 10 cBeTOAMOAOB;

. 6 KHOMOK.

BHewHun Bug nuueson naHenu TPM 151;05 npeacTtasneH Ha pucyHke 5.1.
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PucyHok 5.1 - lluueBasa naHenb npubopa

5.1 MHaukauma B paboyem pexume

Lincpposbie

uwHaukatopbl  LIMA1...LUM3 B paboyem pexume 0TOGpaxalT CUMBOSbHYO

nHdopmaumio o Kanane perynuposanus. Ha LI11 Bo3amoxHO oTobpaxeHne ogHOM U3 2-X BEMNUYMNH:

. n3mepeHHon Bxogom 1 (ceetoamon «Bxog 1»);
. n3mepeHHon Bxogom 2 (ceetogmon «Bxop 2»);

MepekntoyeHre nHanumpyemoro napameTpa Ha L1 npousBoanTca kHonkamm . unm
npu 3TOM CBETUTCA OAMH U3 CBETOAMOLOB, MOKasblBasi, Kakas W3 BenuuuH BbIBOAUTCA Ha L1,
HasHaveHne uMdpoBbIX MHAMKATOPOB npeacTaBneHo B Tabnuue 5.1. HasHayeHue cBeToaMoOoB
npencrasneHo B Tabnuue 5.2.

Ta6bnuua 5.1 - HasHauyeHue UM ppPOBbLIX UHANKATOPOB

LUncdposon HasHauyeHue
MHAUKaTOp
um1 OTob6paxaeT TekyLlee 3Ha4YeHne N3MepPEHHON UMW BbIYUCIIEHHOW BENNYMHBI
Ln2 OTob6pakaeT TekyLlee 3HaYeHne YCTaBku AN PerynnpoBaHns BEMUYNHDI,
oTobparkaemoiwi Ha LIM1. Mpn atom cBetutcst ceetoamopn «YCTABKA»
um3 OTobpakaeT 3Ha4YeHne BbIXOAHOW MOLLHOCTW, NoAaBaemMow Ha VIcnonHUTenbHbIn
MexaHW3M, B NpoLieHTax
una OTob6paxkaeT HoMep TekyLen MNporpammel 1 Homep Lara (Yepes Touky)
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5 NuueBas naHenb npubopa. MHAMKaums v ynpaBneHve

OTobpaxeHue BpeMeHU, npolieaLwero oT Havyana Tekyuwero Lllara
Ha UW2 moxHo oTobpa3nTb Bpems, npoluefluee ot Havana Tekywero Lara. [ins atoro HaxmuTe

oaHoOBpEeMEHHO + . LI,I/I2 noKaxeT BpemMA B eduHUUax U3MepeHUs, YCTaHOBIEHHbIX

napametpom MacwTtab Bpemenu (cm. n. 3.3.4). MNpn atom 3acBetutcsa ceetoanon «BPEMA LUATA».

[nsa Bo3Bpata K nHamkaumm Yctaskm Ha LIN2 HaxmuTe elwe pa3 + .

OTo6paxeHue YcTaBKU TUMNA «MOLYHOCTb»

Ecnu Bbl 3amanu Tun YCTaBKM «MOLLIHOCTb», TO Ha L2 otobpaxaetcsa cnoso «Pr.5P», a
3HayeHue YcTaBku oTobpaxaetcsi Ha LIN3. MNpu atom ceeTutcsa ceetoamo «YCTABKA».

Ecnu Ha kakom-nu6o LI nomectunacb He BcAA MHopMaumsa (Hanpumep, He Bce paspsigbl

yucna), HaxmuTe KHOMKY

=B OkHo OTOGpa)KeHI/IFI caBuHeTcs, U Bbl cmoxeTe NOCMOTpPETb He

NOMeCTUBLLYIOCA MHopMaLuio.

Ta6bnuua 5.2 - HasHayeHune cBeTogMoOB

CBetoguop

HasHauyeHue

«ABAPUSA»

CseTutcs B cocTosiHuM kputnydHoin ABAPUU (06pbiB AaTumka, neperpes v T.M.).
Mwraet B coctosiHum HekputuiHon ABAPUU

«HACTP.MUO»

Csetutcs npu aBToHacTpouvike NU-perynsatopa

«BblY4.3HAY»

Ceetutcs npu BbiBoge Ha LI 1 BbIMMCIEHHOro 3HaYeHus

«BXOA 1» CeeTtutcs npu BoiBoge Ha LI 1 3HayeHusi, uamepeHHoro Bxogowm 1
«BXO[ 2» Cetutcs npu BbiBoge Ha LI 1 3HayeHus, uamepeHHoro Bxogom 2
«YCTABKA» Csetutcs npu otobpaxkeHnu Ha L2 YcTasku

«BPEMA LWATA»

CeeTtuTcs npy oTobpaxkeHnn Ha LI2 BpemeHu, npolleaLwero ot Havana
Tekywero Wara

«PY1» MokasbiBaeT, 4To KaHan Haxoautcs B pexunme Py4Horo ynpasneHus:
— MUraeT Npu py4yHOM YnpaBreHnmn BbIXOAHON MOLLHOCTbIO Perynsitopa,
— NOCTOSIHHO CBETUTCS MPW PYYHOM yNpaBneHun Y CcTaBKon

«PY2» He ncnonbsyetcs

«K1» CeeTutcH, ecnv BbixogHom anemeHT 1 knoyeBoro Tuna (C MapkupoBKon «Py»,
«K», «C») HaxoauTCst B COCTOSIHUM «3aMkHyTO». Ans B31 tnna LIAM 4...20 MA (c
mMapkupoBkol «M») ceeTtoamnop «K1» He 3ageincTBoBaH

«K2» AHanorvnyHo ans BeixogHoro anemeHTa 2

5.2 HazHauyeHue KHOMOK B paboueM pexunme

HasHaueHne kHonok npu Paboyem pexume npeacTtasneHo B Tabnuue 5.3. HazHayeHne KHOMOK
npv paboTe B ApYr1x pexmmax onucaHo B COOTBETCTBYIOLIMX pasdenax P3.

Ta6bnuua 5.3 - HasHayeHue KHONOK

KHonka

Ha3HayeHune
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5 NuueBas naHenb npubopa. MHAMKaums v ynpaBneHve

KHonka HasHaueHue

3anyck/ocTaHoBka [Mporpammbl. Mepexop n3 coctosiHua CTOIM (STOP) B
(HaxaTb Mcy,cﬂlepMMBaTb cocTosiHne PABOTA (RUN) 1 06paTHo.

2-3 cek)
" R CmeHa nHauumpyemoro Kanana
L BKrntoyeHVe/BbIKMOYeHNE aBTOMATUYECKON LIMKITUYECKON CMEHbI

nHguumpyemoro Kanana

Beibop napameTpa, nHguumpyemoro Ha LiN2

Cpagur okHa oTobpaxeHuns Ans npocmoTpa nHdopmaumm, He
NoMeCcTMBLLENCS Ha LUMGPOBbLIX MHANKATOpaXx; MpU aBapun — oTobpaxeHue
Ha LIN2 kopa aBapuun

Mepexoa B pexumM «bbICTporo» nporpamMmmmnpoBaHus

Mepexog B pexum MporpaMmupoBaHus

Mepexop B pexum ABToHacTpowiku NUA-perynatopos

Mepexop B pexum KOcTupoBku

" Bbixog 13 BcmomMoraTtenbHbIX PEXMMOB; OTKIIOYEHWE aBapUNHON
curHanusaumu; nepexon us pexvma ABAPYA B CTOIN
g+ | Mepexop B coctosiHne MAY3A (13 coctosHuss PABOTA) n obpatHo
oeon| + [T Mepexop B pexwum Beibopa Mporpammel u Lara (pexum SEL)

Mepexop B pexum Py4yHOro ynpasneHuns yctaBkol u obpaTHO

(MOLLHOCTbI0) 1 06paTHO

M3MeHeHne 3HauyeHust napameTpa (BbIXOD,HOFO CurHana mnu yCTaBKI/I) B
pexunme Py‘-IHOI'O ynpasneHua

MpuHyanTenbHas nepesarpyska npudopa

A
@ + E Mepexop B pexum PyyHoro ynpaBneHust BbIXOAHBIM CUrHarom perynstopa

hA
04|
Mpumeyanue. MNMopsgok HaxaTnsi KHoNok BaxeH. CoveTaHne + 0O3Ha4aerT, 4YTO HYXHO

=
HaXXaTb KHOMKY N, He OTNyCKaa ee, HaXaTb KHOMKY .

5.3 CocTosiHus npnbopa u X uHAuKaums

MprBop MOXeT HaxoAUTLCA B OAHOM M3 OMMUCAHHBIX HUXE COCTOSHUN.

— B coctosHumn PABOTA npounssoanTcs BbinonHeHne MNporpammel TexHosnora.

— B coctosHun TAY3A perynvpoBaHvMe MpoOOIKaeTCs, HO «3amMOpaXuBalTca» Bce
OVHaMuyeckne M3MEeHeHWs: npekpalaeTcs oTcyeT BpeMeHu [lporpammbl TexHonora u
nameHeHne Yctasku. [Mocne nosTopHoOro crapta xoa [lporpammbl BO306HOBNSiETCH C
npepBaHHoro Mecta. CoctosiHue MAY3A MOXHO wcnomnb3oBaTb ANS MCKYCCTBEHHOrO
npoanenus MNporpammel TexHonora.

— B coctosHne KOHEL, MPOIrPAMMBbI npubop nonagaeT nocne 3aBepLUEHUS BbINMONTHEHNS
Mporpammbl TexHonora.

— B coctosHun CTOIN npubop HaxoguTtcs, Korga HU ogHa [porpamma TexHomnora He
BbinonHsetcA. Npu 3TOM BO3MOXHO UMM OTKMOYEHWE BbIXOAHBIX YCTPOWCTB, MK
nopaepxaHve UKCUPOBAHHOTO 3HAaYEHUA MOLLHOCTM Ha MICMOMHUTENbHBIX MexaHnu3max,
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5 NuueBas naHenb npubopa. MHAMKaums v ynpaBneHve

NN perynupoBaHne no 3agaHHou YcTaBke. [lapameTpbl, OnNuUCbiBalOLWME COCTOSIHUE
CTOI, 3apatoTcst nonb3oatenem (cMm. n. 3.3.3).

— B coctosHne ABAPUA (c curHanusaumen n 6e3 curHanusaumm) npubop nepexoauT npu
BO3HWKHOBEHWUM aBapuiHOW cuTyaLumumn. B aToM COCTOAHMM Takke BO3MOXHO NoaAepxaHne
UKCMPOBAHHOrO 3HaveHuss mowHoctm Ha WM (cm. n. 3.3.3). lpu aBapum c
CUrHanusauven npoucxoaut cpabatbiBaHne B32, Kk KOTOPOMY MOXHO MOAKMIOYUTL
CUrHanusauvoHHoe obopyoBaHve.

Mopapo6Ho o coctosiHn ABAPUA 1 Buaax asapuii cm. n. 12.7. Cxema nepeknioyeHns COCTOSHUIA
npubopa npuseaeHa Ha pucyHke 5.2.

B kawgom coctosiHumn, kpome PABOTA, Ha LIM2 BbiIBoAMTCA COOTBETCTBYOLLEE COOOLLEHUE.
Cnmncok BO3MOXHbIX CO0BLLIeHUIn NpuBoauTcs B Tabnuue 5.4.

HAXETY
H pepAHEATE
—_— 2=3c
( Y4 eron ) TABAPMS ) (" ABAPWST )
L' PABOTA _- fie3 curHanK3aLMw M © MR IaLE
i

.u-\m

b "y caericy gt

( sozspa, ot
KOHEL| ﬂPOFPAMMbIW o ﬁ:ﬂ Hﬁ
'
End HML," _ Hrﬁgfrxlun coqToRe jl

# yAepwHBaTS
29¢ 3 ABAPWK

PucyHok 5.2 - Cxema nepekno4eHUs COCTOsAHUM npubopa

Ta6bnuua 5.4 - UHaukaumsa cocTosiHus npubopa

CoobLeHune Ha CocTtosiHue OnucaHue cocTosiHuA npubopa
LUn2 npuéopa
End («End») KOHEL| OcTaHoeka nocne BbIMNOSHEHNs
MPOIrPAMMBI [Mporpammel
BEoP («StoP») crTon OcTaHoBka BbinonHeHus MporpaMmbl
LU P «un.p») MAY3A Maysa npu BeinonHeHun Mporpammbl
FRCL («<FAIL») ABAPUA Asapus

5.4 Pexxumbl npnbopa n o6as cxema ux nepekrnoyeHus

Ha pwucyHke 5.3 nokasaHa obuwas cxema nepeknoyeHnss pexummoB npubopa. Ha cxeme
npuBeAeHbl Takke Ha3HaYeHWsT KHOMOK M UX KoMBuHauun B Paboyem pexwume. [leTanbHoe onvucaHune
MHOVKaUMM W ynpaBneHuss B pexwumax «bbicTporo» nporpammupoBaHnus, [MporpamMmmmupoBaHus,
HOctupoBkn BxogoB, ABToHacTponkn [MU[-perynatopoB u Py4yHOro ynpaBneHus [aHo B
COOTBETCTBYOLLMX pasgenax PO.
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6 Mepbl 6esonacHocTu

6 Mepbl 6e3onacHocTu

6.1 Mo cnocoby 3awmTbl OT MOPaXeHWs 3MEKTPUYECKnM TOKOM npubop cooTBeTcTBYeT Kraccy 0
no MOCT 12.2.007.0-75.

6.2 lpu akcnnyaTaumm, TeXHUYECKOM OOCMyXMBaHUM K MoBepke Heobxogumo cobnogatb
TpeboBanna MOCT 12.3.019;80, «[MpaBun aKkcnmyaTauuMu SMeKTPOYCTaHOBOK noTpebuTenen» un
«[MpaBun oxpaHbl TPyAa Npu dKCNyaTaumnm anekTpoycTaHOBOK NoTpebutenemny.

6.3 OTKpbITble KOHTaKTbl KNeMMHuKa npubopa npu akcnnyatauum HaxoaaTcst NOA, HanpspKeHneM
BenununHon Ao 250 B, onacHbIM Ans YenoBeyecKkon xusHu. Jliobble noakntoyeHns kK npubopy n paboTsbl
no ero TeXHU4YeckoMy OBCMyXMBAHWUIO NMPOU3BOAUTL TOMBKO MPW OTKIOYEHHOM NUTaHWKM npubopa u
MCMOMHUTENbHBIX MEXaHU3MOB.

6.4 He ponyckaeTca nonagaHve Brary Ha KOHTaKTbl BbIXOAHOTO pasbema W BHYTPEHHWE
anekTpoanemeHTbl npubopa. 3anpeliaeTca ucnonb3oBaHne npubopa B arpeccuBHbIX cpegax C
coAepxaHuem B atmocdpepe KUCMoT, Wwenoyen, macen u 1. n.

6.5 lMopakntoyeHne, perynnpoBska u TexobcnyxunsaHne npubopa AOMKHbI MPON3BOAUTLCS TOMBKO
KBanudULMpOBaHHBIMK creuuanMcTamm, 3y4mBLUIMMIN HacTosILLLEee PYKOBOACTBO NO AKCMnyaTaLmu.
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7 MoHTax U noAaknyYeHre npuéopa

7 MoHTax 1 nogknoyeHne npubopa

I'Ip|/| MOHTaxe r|pv|60pa I/ICI'IOI'Ib3yIZTe Ona ero KpenjieHna MOHTaXXHble 3fieMeHTbl, BXxogdalune B

KOMMNJIEKT NOCTaBKU an6opa.

Mpumeuanue - Nepeg moHTaxxom TPM151-05 pekomeHayeTcst Npom3BeCTy KOHUIypupoBaHue
npubopa Yepes NnepcoHarnbHbIN KOMMNBIOTEP UMK C NepeaHer naHenu npubopa.

7.1 MoHTax npubopa B kopnyce HacTeHHoro kpennexHusa (TPM151-H)

7.1.1 NMNoproroBka nocago4yHoOro
MecTa B wkady ynpaBrneHus

MogroToBbTe MnocagoyHoe MecTo B WKady
ynpaBneHuss  ansa  yctaHoBks  npubopa B
COOTBETCTBMW C pasmepamu, NPUBEAEHHLIMA B
Mpunoxenun A.

KoHcTpykumsi  wkadpa ynpaBneHuss  OOSmkHa
obecneunBaThb 3aLmTy Npubopa OT nonagaHusa B Hero
BRaru, rpsian ¥ NOCTOPOHHUX NPeaMeTOB.

7.1.2 YcTaHOBKa npubopa Ha
BepTUKaNbHYIO CTEHKY B LWKady
ynpaBneHus

1. 3akpenuTe KpOHWTENH Tpems BuHTamun M4
Ha NOBEPXHOCTK, NpeaHa3HaYeHHoW Ansl yCTaHOBKM
npubopa (cM. npun. A u pucyHke 7.1, a).

MpumeyaHue - BUHTbI ANS KPENneHns KPOHLITENHa
He BXOAST B KOMMIEKT NMOCTaBKM.

2. 3auenuTe KpenexHbIi Yrorok Ha 3agHen
CcTeHke npubopa 3a BEpPXHIOI KPOMKY KPOHLUTEeNHa
(pucyHke 7.2, 6).

3. MMpukpenute nNpuBop K KPOHLLTEAHY BUHTOM
M4x35 13 komnrekra nocTasku (pucyHke 7.1, B).
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7 MoHTax U noAaknyYeHre npuéopa

7.2 MoHTax npubopa B kopnyce WwuToBoro kpenneHus (TPM151-1111)

7.2.1 NMNoproroBKa Nnocago4yHOro MecTta Ha

wnTe ynpasneHus

MogroToBbTe Ha LWWTe ynpaBneHUs Nocago4yHoe MecTo
ANnA ycTaHoOBKM npubopa B COOTBETCTBMM C pasmepamu,
npvBeaeHHbIMK B MNMpunoxerHun A.

KoHCTpyKkuma wmta ynpaBneHns AomkHa obecneunBaTb
3awmTy npubopa OT MonagaHWs B Hero Bnaru, rpssm u
NMOCTOPOHHMX NPEAMETOB.

Mpn pasmelueHun npubopa cnedyeT MOMHWUTBL, YTO Npu
3KcnyaTaumy OTKPbITble KOHTaKTbl KNEeMM HaxomAaTcs nog
HanpsKeHWeM, onacHbiM AN YenoBeyveckow XusHu. [oatomy
AOCTYN  BHYTPb  lUMTa YyNpaBfeHuss paspelleH  TONbKO
KBanudULMpOBaHHbLIM cneumanuctam.

7.2.2 YcTaHOBKa npu6opa B WUT
ynpaBneHus

1 BcrtaBbTe npubop B cneuuanbHO MOArOTOBEHHOE
OTBEpCTME Ha NnuueBoW maHenu wwuta (cm. npun. A U pUCYHOK
7.2,a).

2 BcraBbTe uKcaTopbl M3 KOMMMeEKTa MoCTaBku B
oTBepCTUSA Ha BOKOBLIX CTeHkax npubopa (pucyHok 7.2, 6). L

3 C ycunuem 3aBepHute BUHT M4x35 B oTBepcTue PucyHok 7.2 - YcTaHoBKa
Kaxxgoro domkcaTopa Tak, 4Tobbl Npubop Gbin MAOTHO MpuxaT K Npubopa WMUTOBOro KpenseHus
NUUEBON NaHenu wuTa.

7.3 MOHTaX BHELHUX cBs3en

7.3.1 O6wue Tpe6oBaHMA

7.3.1.1 TMurtaHue npubopa peKkOMeHOyeTCs MpPOU3BOAUTL OT WCTOYHUKA, HE CBA3aHHOro
HEMOCPEeACTBEHHO C MUTaHMEM MOLLHOro cunosoro obopypoBaHus. Bo BHelwHel uenu cnegyet
YyCTaHOBUTL BbIKMOYaTENb NUTaHus, obecneyvBalowMin OTKIOYeHWEe mnpubopa OT ceTu W nnaskue
npegoxpanutenu Ha Tok 1,0 A.

MuTtaHne kaknx-nMbo yCTPOMCTB OT CeTEBbIX KOHTAKTOB Npubopa 3anpeLyaeTcs.

7.3.1.2 CxeMbl MOAKIIOYEHNSA AaTYMKOB M UCMOMHUTENBHBLIX YCTPONCTB K Npubopam pasnnyHbixX
Moaudukaumin npueegeHsl B MpunoxerHun b. MapameTpbl nuHuM coeguHeHust npubopa ¢ gaT4yMKom
npvBeaeHbl B Tabnuue 8.

7.3.2 YKa3aHuMA N0 MOHTaxy

7.3.2.1 ToprotoBbTe kabenu pns coeavHeHus npubopa C AgaTynMkamu, WCMONHUTENbHLIMU
MexaHu3MamMy U BHELUHUMW YCTPOWCTBaMM, UCTOYHWMKOM nuTaHua u RS-485. [ns obecneyeHus
HafEXHOCTU 3MEeKTPUYECKUX COEAUHEHUI pPeKoMEeHAyeTCA UCMonb3oBaTb Kabenm € MedHbIMU
MHOTOMPOBOSIOYHBIMU  XUMaMW, KOHLbl KOTOPbIX Mepef MOAKMoYeHWeM criedyeT TwaTtenbHO
3aUNCTUTBL U 0BNYANTL. 3a4nCTKy *un kabenen HeO6XOAMMO BbIMOMHSATL C TakMM pacveToMm, YTobbl Ux
OrOMeHHble KOHLIbl MOCNe NOAKIYeHNS K Npubopy He BbICTynanu 3a npefernbl KNeMMHUKA.

CeyeHue xun kabenewn He AomkHO npesbiwats 0,75 KB.MM.

7.3.2.2 Mpu npoknagke kabenen cnegyeT BblAENUTb NWHUM CBSI3W, COeAMHsOLWMe npubop c
[artyvkamy, B CaMOCTOATENbHYK Tpaccy (Mny HECKONbKO Tpacc), pacnonarasi ee (UnNv ux) oTAENbHO
OT cunoBbIX kabenen, a Takke oT Kabenew, Co3AalLLMX BbICOKOYACTOTHbIE U UMMYIbCHbIE MOMEXW.

35



7 MoHTax U noAaknyYeHre npuéopa

Ons sawmTtbl BXOAHbIX ycTponcTB TPM151-05 OT BAMAHMSA NPOMBILLMIEHHBIX 3NEKTPOMarHUTHBbIX
noMex NuHUM cBs3U npubopa ¢ AaTynkamu criefyeT aKkpaHupoBaTtb. B kauecTBe akpaHOB MOryT ObiTb
MCMNOMb30BaHbl Kak cneuuanbHble Kabenu C 3KpaHWPYHOLMMU OMneTkamu, Tak M 3a3eMIleHHble
cTanbHble Tpybbl noaxoasiiero gnameTpa.

BHMUMAHME! Pabouvre cnan Tepmonap A0mMKHbI ObiTb 3MEKTPUYECKN N30NNPOBaHbI APYyr OT
Apyra n oT BHelLHero obopyaosaHus!

Ta6bnuua 8 - MapameTpbl NMHUM CBA3M NpMBopa ¢ AaTYMKaMm

Twn paTtumka OnuHa |ConpotuBneHue | WcnonHeHue NUHUM NUHUK
NUHUK
TepMmonpeobpa3soBaTtenb He 6onee |He Gonee 15,0 TpexnpoBogHas, npoBoaa
COMNpOTUBNEHMUS 100 m Om pPaBHOW ANVHbI U CEeYeHns
Tepmonapa He 6onee |He 6onee 100 Om | TepmoanekTpoaHbI kabenb
20m (KOMMNEHCALMOHHbI)
YHUPUUMPOBaHHbIN CUrHan He 6oree [He 6onee 100 Om |[AByxnpoBoaHas
NOCTOSIHHOIO TOKa 100 Om
YHUPUUMPOBaHHbIN CUrHan He 6oree [He 6onee 5,0 Om |[ByxnpoBoaHas
NOCTOAHHOIO HaNPSXXeHns 5,00 m

7.4 NMoaknroyeHue npubopa

7.4.1 OOLwMe yKasaHusA

MopgkntoyeHne npubopa cnegyeT BbIMOMHATL MO COOTBETCTBYIOLUM CXEMaM, NPUBEAEHHLIM B
MpunoxeHun b, cobniopas Npy 3TOM U3NOXEHHYIO HIDKE NocrneaoBaTenbHOCTb AeNCTBUN.

1 TlpousBeaunte noAkntodeHne npubopa K WCMOMHUTENbHLIM MeXaHu3Mam W  BHELUHUM
YCTPOWNCTBaAM, a TakkKe K OTKIMHOUYEHHOMY UCTOYHUKY MUTaHUS.

2 MNopaknoynTe NMHUN CBA3N «MPUOOP - AaTYMKM» K NEPBUYHBIM Npeobpa3oBaTensm.

3 lMopxnounTe NMHUK CBA3UN «Nprbop - AaTumkm» K Bxogam TPM151-05.

4 lMopkntoumTe NHUK nHTepderica RS-485*.

Mpumeyanue * MNoaknioyeHne NuHWMIA nHTepdenca RS-485 HeobxoaMMo NPOM3BOAUTL TOMBKO B
TOM criyvae, ecnu Bbl nnaHvpyeTe KoHUrypvpoBaHue npubopa ¢ nepcoHanbHOro KomnboTepa unm
pervcTpaumio AaHHbix Ha K.

BHUMAHUE!

1 KnemmHble coeauHuTenu npubopa, npegHasHaveHHble ANS NOAKIOYEHUS CETU MUTaHUSA 1
BHELUHEr0 CWUMOBOro 00OpyAOBaHWSA, paccyMTaHbl Ha MakcumanbHoe HanpsbkeHne 250 B. Bo
n3bexaHve anekTpuyeckoro nNpobosi N NepekpbITUA U30NALMKU NMOAKITIYEHNE K KOHTaKTaM npubopa
MCTOYHMKOB HanpsiKeHUs Bblle yKka3aHHOro 3anpeLuaeTcs.

2 [Onsa 3awmTbl BXxogHbix uenen TPM 151 ;05 ot Bo3MOXHOro npobosi 3apsigammn CtaTmyeckoro
3NEKTPUYECTBA, HAKOMSIEHHOrO Ha JMHUSIX CBA3WM «MpuGop - JaTuunku», nepen MOAKOYEHWEM K
KNeMMHUKY npubopa ux xwunbl criegyeT Ha 1 ...2 ¢ COEAUHUTL C BUHTOM 3a3eMIEHUs LumTa.

7.4.2 Mopakno4YeHne BHELWHUX YCTPOUCTB ynpaBreHus

Ll,enm BbIXO,D,HbIX 3NEeMEeHTOB KaK KNn4eBblX, TaK W aHanoroBbiX WMEKT ranbBaHU4YECKYH
n3onauno 0T CXembl an60pa. McknioyeHne coctaenseTt Bbixod «T» Ans ynpasrieHua BHELWHUM
TBepAoTesnbHbIM  pene. B aTtom Clniyqae ranbBaHUYeCKy un3onauuto obecrneynBaeT camo
TBepAoTernbHOEe pene.
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7.4.2.1 NMoakntoyeHne Harpy3ku k BO Tuna «TpaHancropHas ontonapa» («K»)

TpaH3ucTopHas onTonapa MpUMEHsIETCSH, Kak
npaBumno, Ans  ynNpaBreHUs  HWU3KOBOMbTHbIM
3NEeKTPOMarHUTHbIM U TBEpAOTENbHbIM pene (Ao
50 B nocrt. TokKa).

Ha PUCYHOK 7.3 npuesegeHa cxema
nogkntodeHns ana B31. Bo nsbexaHne Bbixoga 13
CTposi  TpaH3ucTopa u3-3a  Gonbluoro  Toka
camMOMHAyKUMKW, napannensHo obmoTke pene
yctaHoBute amog VD1, paccumTaHHbIn Ha ToK 1 A 1
HanpsbkeHne 100 B.

7.4.2.2 NMopakntoyeHne Harpy3ku k B9 Tuna «cummnctopHasa ontonapa» («C»)

OnTOCMMUCTOP BKIOYAETCS B LieMb YNPaBneHUsi MOLHOIO CUMUCTOpa Yepes orpaHnYMBatoLLMi
pesuctop R1 (ana B31 cm. puc. 18). 3HayeHue COMPOTMBMEHUSI pe3nucTopa onpenensieTcs

BennynHon Toka ynpasneHus cummcTtopa, R1=30/lgrp.
OnToCMMUCTOP MOXET Takke YNpaBnsTb Napo/d BCTPEYHO;NapasnfienibHo  BKIYEHHbIX

TupuctopoB VS1 n VS2 (ana B31 cm. puc. 19). [ina npepoTspalleHnsa npobos TUPUCTOPOB M3-3a
BbICOKOBOIbTHBIX CKa4yKOB HanpsikeHns B CEeTU K WX BbIBOAAM peKoMeHAyeTcs noAkmoyaTb

dunbTpytowyto RC yenouky (R2C1).
7.4.2.3 NMopkniovyeHne Harpy3ku k BO tuna «LAI 4...20 mA» («U»)

_UH

P %ml

o+,

PucyHok 7.3

- draza ——o thaza
| R1 H I] R2
| Ba1 ] 47.,,580m R2
= — 4 —— Vsl A R (e
[ w R oz
I| i 0.7x6308 0.1x6308 [ VS2
| ﬁ:ﬁ' " { R1 Rz,
__’I k —Ev«—o N
PucyHok 7.4 PucyHok 7.5

Ona pa6otel LIAM 4..20 mMA wucnonb3ynte

BHELIHUA WCTOYHMK MUTaHMS MOCTOSIHHOIO TOKa Ba1
(ana B31 cm. puc. 20), HOMVHaNbHOE 3HaYeHve 4
HanpsbkeHma  kotoporo U paccunTbiBaeTcs [ LA =

" [ ]4.,.20 MmA ] o,

cnepgyrowmm obpasom: |
Un.min < Un < Unmax:
Unmin=10B+0.02A-Ry;

Un.max = Unmin + 25 B, PucyHok 7.6

raoe
M — HomuHanbHoe HanpsbkeHWe NCTOYHUKA NuTaHus, B;
Un min
’ — MVHUManbHO JOMYCTUMOE HarnpshXeHWe UCTOYHMKa NuTaHus, B;
U”-may- — MakcumarnbHO JOMYCTUMOE HanpshkeHWe NCTOYHUKa NuTaHus, B;

R

H — conpoTusneHwe Harpy3aku LIAT, Owm.
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Ecnun no kakon-nMbo npuymnHe HanpspkeHue UCTouvHMKa nutaHus LIAT, Haxogsiwerocs B Bawem

pacnopsbkeHun, npeBbillaeT pacyeTHoe 3HayeHue U”-méﬁ, TO nocnefoBaTenbHO C Harpyskown
HeobXx04UMO BKITHOYUTb OrpaHUYUTENbHBIN Pe3ncTop (CM. puc. 21), CONpOTUBIIEHNE KOTOPOro

Rc-rp paccuuThIBaeTCA No hopmynam:
Rorp.min < Rorp < Rarp.max: R Un

_ — Yn.max ]
n="71 — 10° R =
orp.min |LIAI'I.maJ-: or.max

U -
ILLJS.I'I.max

U
n.min
. 103
roe
RDI’D.HDM .
- HOMUHarbHOE 3Ha4YeHne OrPaHNYUTENBHOrO pesuncTopa, kKOwm;
I:lnrp.min _ o)
MUHUMAaIbHO AONYCTUMOE 3Ha4YeHne orpaHnyYnTensHoro pesuncropa, kKOm

Rﬂrp-ma’i - MaKCUMarbHO AOMYCTMMOE 3HaYeHNe orpaHnYMTEnBHOro pesuctopa, kOm

UAN.max _ MakcuMarbHbIN BbIXo4HON TOK LIAT, MA;

BHUMAHME! HanpspkeHne nctovHunka nutanus LIAT He gormkHo npeBbiwats 36 B.

7.4.2.4 NMopakntovyeHune Harpysku kB tuna «LAl 0... 10 B» («Y»)

Onsa pa6otbl LIAM 0...10 B ncnonb3yite BHELHUA WCTOYHUK MUTaHWUSA MOCTOSIHHOTO Toka (Ans
B31 cm. pucyHok 7.7), HOMMHanbHOE 3HayeHWe HanpsbkeHus kotoporo U, HaxoauTcs B AuanasoHe
15...32 B. ConpoTtuBneHnue Harpy3ku Ry, nogkntodaemon K LIAT, gormkHO 6bITb He MeHee 2 kKOM.

BHUMAHME! HanpsxeHue nctovHmka nutanma LIAT He gomkHo npesbliwath 36 B.

| B3t

3t
| 4 o+l LAN
[ |, UAn B31 4
4,20 mi 5 —| 0.10B (:)
U M U“ 5 L RH —Un
PucyHok 7.7 PucyHok 7.8

7.4.2.5 NopaknioveHue kK B3 ana ynpaBneHus TBepaoTenbHbIM pene («T»)

BbixogHon anemMeHT «T» BblgaeT HanpsbkeHve oT 4 fo 6 B ans ynpaBneHus BHeWWHUM TBepAo
TenbHbIM pene. Cxema noakntoYeHnst Ha pucyHke 7.8.

[aHHbIN TMN BbLIXOQHOrO 3feMEeHTa He OCHAalleH BHYTPEHHeW ranbBaHW4YecKon MW3onsiuuen.
[anbBaHWYeCKyl0 pa3BsA3ky nNpubopa v NOoAKIOHYEHHOrO MCTIONHUTENBHOTO MexaHM3ma obecrneynBaeT

camo TBepaoTenbHoe perne. BHyTpu BbIXOAHOroO afieMeHTa YCTaHOBMEH OrpaHUYUTENbHBIA Pe3NCTop
Rorp HOMUHanom 100 Om.
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+
TeepnoTensHoe
pene

PucyHok 7.9

7.4.3 NoagknioyeHne OaTYMKOB
Cxema nogknioyeHus gatumkoB k npubopy TPM151-05 npusegeHa Ha pucyHke B.1.

7.4.3.1 NMoaknioveHne TepmonpeobpasoBaTenie CONPoOTUBIEHUS

B TPM151-05 wucnonb3ywTe TPexnpoBOAHYK CXeMy MNOAKMNIYeHUs TepmonpeobpasoBaTtenew
ConpoTUBIIEHUA. I‘Ipm Takol cxeme K OoAHOMY U3 BbIBOOOB TC nogKn4yarnTcAa OAHOBpPEMEHHO OBa
nposoaa, cCoeaunHALWnX ero ¢ FIpM60pOM, a K gpyromy BbiBOAOy — TpeTMIZ Coe,EMHVITeJ'IbeIIZ npoBoa
(cm. pucyHok B.1).

BHUMAHMUE! ConpoTuBneHuns Bcex Tpex COeANHUTENbHBIX MPOBOAOB AOIMKHbI ObITb paBHbI.
[insA aTOro MCNoNb3yWTe OANHAKOBbIE NPOBOAA PaBHOW ANWHLI. B NPOTMBHOM cnyyae pe3ynbTaTbl
M3MepEeHUIN MOryT BbiTb HETOYHBIMMU.

MpumeyaHue - Bbl moxeTe noakntounts TC Takke No AByXNPOBOOHOM cxeme (Hanpumep, ¢
Lienbio UCNoNb30BaHKA YXKe UMetoLLMXCst Ha 0b6bekTe NnHWA cBA3n). OfHako Npu 3TOM OTCyTCTBYET
KOMMeHcaumsi CONpoTUBNEHUSt COEANHUTENBbHBIX MPOBOAOB M MO3ITOMY MOXeET HabniogaTbcs
HekoTopasi 3aBMCUMOCTb NokKa3aHui npnbopa oT konebaHwin TemnepaTtypbl MPOBOAOB. [Mpu
MCnonb30BaHNM ABYXNPOBOAHON CXeMbl NMpK NOAroToBke npubopa k paboTe BbINOMHUTE AeNCTBUS,
ykasaHHble B MpunoxexHun .

7.4.3.2 NMoakntoyeHne TepMo3rieKTpU4eCcKUX npeobpasoBaTenen (tepmonap)

1 [ogkniovyeHne Tepmonap K npubopy MNpou3BoAMTE C  MOMOLLbIO  CheumarnbHbIX
KOMTMEHCALMOHHBIX (TEPMO3IEKTPOAHBIX) NMPOBOAOB, U3rOTOBIIEHHBLIX U3 TEX XE CaMbIX MaTepuanos,
41O ¥ Tepmonapa. JonyckaeTcs Takke UCMONb30BaTh NPOBOAA U3 METANOB C TEPMOINEKTPUYECKUMU
XapaKkTepuctukamu, kotopble B AuanasoHe Temnepatyp 0..100 °C aHanoruyHbl xapakrepuctukam
MaTepuanoB 31eKTPOL0B TepMonapsbi.

2 lpu coeguHeHWM KOMMEHCALMOHHbIX MPOBOAOB C Tepmornaponm u npubopom cobnioganTe
nonsipHOCTb (CM. Cxemy noAkntoveHus, puc. b.1).

Mpu HapyLleHnn Bbilleyka3aHHbIX YCMOBUIA MOTYT BO3HWKaThb 3HAUMTENbHbIE MOTPELLUHOCTM MpU
namepeHum!

3 Bo n3bexaHve BNUSIHUSI MOMEeX Ha M3MepUTENbHYH YacTb npubopa nuHuio cBA3W npubopa c
JaT4MKOM peKOMEHAyeTCs aKpaHupoBaTb. B  kavecTBe akpaHa MoxeT ObiTb WCMONb3oBaHa
3a3eMreHHas cTanbHas Tpyba.

BHUMAHMUE! Pa6oune cnan Tepmonap LOSKHbI ObiTb 3MEKTPUYECKM U30NUPOBaHbI ApYr OT
apyra v oT BHewHero obopyaoBaHus! 3anpelyaeTcs ncnonb3oBaTe TepMonapbl C HEU30NMPOBaHHBLIM
pabounm cnaem.

7.4.3.3 NMoakniovyeHne aKTUBHbIX AAaTYMKOB, UMEOLWUX YHUDPULIMPOBAHHbIN

BbIXOQHOM CUTHaN TOKa UIN HanpsiXXeHUA

1 AKTVIBHbIE 4aT4MKN C BbIXOAHBIM CUrHanNoMm B BUAE NOCTOSAHHOrO HanpshkeHus (-50...50 mB nnun
0... 1 B) nogkntoyarite HENOCPEACTBEHHO K BXOAHBIM KOHTakTaM npubopa.
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2 AKTVBHble OaT4MKU C BbIXOAHbIM curHanom B Buge Toka (0..5 MA, 0...20 MA unu 4...20 MA)
MOXHO MOAKIMYaTb K Npubopy TONbKO MOCIE YCTAHOBKU BHELLHErO LUYHTUPYIOLLEro pesuctopa (CM.
pucyHok B.1). Pesnctop gormkeH 6biTb npeumsnonHbiM (tTuna C2-29B, C5-25 u T. n., MOLYHOCTBIO He
MeHee 0,25 BT, conpoTvenenuem 100 Om + 0,1 %) 1 BbicOKOCTaBGWIBbHBIM BO BPEMEHU 1 MO TEMMepaType
(TKC He xyxe 25x10° 1/°C).

3[4na nuTaHua HopmupylLWMX npeobpasoBarenern Heobxoaum o —
[OMOMHUTESbHLIN  UCTOMHUK  MOCTOSIHHOTO — HanpskeHuss U,. Ha TPM151
pucyHke 7.3 MokasdaHbl ~ CXeMbl  MOAKIYEHUS  OATYMKOB  C
YHUVLMPOBAHHBIM BbIXOAHBIM curHanom 4...20 MA k npubopam no 10[11 |12 |13
OBYXNPOBOAHOW nuHWMW. 3HaveHue Hanpsbkenust U, ykasblBaeTcsi B
TEXHUYECKUX XapaKTepUCTUKax HopmMupytollero rnpeobpasoBatens u,
KaK NpaBuIno, NexwT B ananasoHe 18.36 B.

4 Bo usbexaHve BMMSHWS MOMEX Ha W3MEPUTENbHYH YacTb
npubopa nUHWIO CBA3M npubopa C [AaT4YMKOM peKkoMeHayeTcs
3KpaHupoBaTb. B kayecTBe 9kpaHa MoxeT ObiTb McCnonb3oBaHa
3a3eMreHHas cTanbHas Tpyba.

+ T+

+ - +
Bxop 1 Bxopn 2
PucyHok 7.10

BHUMAHMUE! «MuHycoBble» BxoAbl AaTYMKOB B NpMOOpe anekTpuyeckn obbeanHeHbl Mexay
cobon.

7.4.4 NMopaknroyeHue K NepcoHanbLHOMY KOMNbIOTEPY MO MHTepdency RS-
485

7.4.4.1 MopkntoyeHue npubopa k MK no nHtepdency RS-485 HeobxoamMmMo Npon3BoANTbL TOMbKO
B TOM criyyae, ecnv Bbl nnaHupyeTe KoHbUrypmpoBaHue npubopa ¢ NepcoHanbHOro KoMnblotepa unm
perncTpaumio faHHbix Ha [K.

7.4.4.2 TMopxniodyeHne TPM151-05 k nepcoHanbHOMYy KomnbioTepy no RS-485 npoussogute
yepes agantep OBEH AC3 (nnu gpyron agantep nHtepdgeinca RS;232/RS-485).

7.4.4.3 CBaA3b npunbopa no nHTepdercy RS-485 BbinonHAWTe No ABYXNPOBOAHONM cxeme. [nunHa
nvHUKM cBSI3N gorkHa ObiTb He Gonee 800 meTpoB. NogknioveHne OCyLecTBRsAWTE BUTOW napown
nposoaoB, cobnogas nonsapHocTb (cM. pucyHok b.1). Mposog A nogknioyaeTcs k Beisogy A npubopa.
AHarnoruyHo, BbiBoAbl B coeamHsoTca mexay coboii.

BHUMAHME! MogkntoyeHre NpousBoauTe Npu OTKIMHOYEHHOM NUTaHMM 060UX YCTPOMCTB.
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8 MporpammupoBaHue npubopa

8.1 O6wue npuHUMNbI nporpammupoBaHma TPM151-05

8.1.1 Mepen akcnnyataumerr TPM151-05 Heobxogumo 3apgatb MOMHbIA Habop 3HaYeHun
nporpaMMupyembix MnapameTpoB, onpegenswowmx paboty npubopa. IT0T Habop napameTpoB
HasbiBaeTca KoHdurypaumen.

Mpu npoussoactee npubopa TPM151-05 B Hero 3anucbiBaloTCs 3aBOACKME 3HAYEHUS
nporpaMMmpyembix napaMeTpoB. Bbl MoxeTe M3MeHUTb 3HadeHusi Heobxoaumbix Bam napameTpos.
[onyckaeTcst UsMeHsATb 3HaYEHUs1 He BCEX NapaMeTpoB, a TONbKO TpebyeMbix.

KoHdurypaums sanucbiBaeTcs B 3HEProHe3aBUCUMYIO NaMsTb W COXpaHsieTcs B Hen npu
OTKMOYEHUN NUTaHKS.

8.1.2 MporpammupoBaHue TPM 151-05 MoxHO npon3BoauTb ABYMs cnocobamu:

— KHOMKaMu Ha NuLeBon naHenu npubopa;

— Ha nepcoHanbHOM KOMMbloTEpe C MOMOLUb nporpammbl «KoHdurypatop TPM 151» wunun

nporpammel «bbicTpbi ctapT TPM 151-05x».

MpumeyaHue - PekomeHayeTcsi NpoM3BOAMTL NporpamMmMmpoBaHne npubopa Ha [MK, Tak kak
yAOGHbIM NONb30oBaTeNbCKUA MHTEPEEC NporpaMM KOHUIypMpoBaHUSA YMeHbLIAeT BEPOSATHOCTb
3a7aHNsA OLNGOYHBIX 3HAYEHW NapaMeTpoB.

8.1.3 lNepen nporpammupoBaHnem TPM151-05 ¢ nomoLlbio KHOMOK Ha €ro nvueBow naHenwu,
HeobxoAnMO BKIMIOUNTE NuTaHue npubopa. Hukakvx Apyrx npeaBapuTenbHbIX onepauuii NpoBOAUTb
He TpebyeTcs. MpuHumnbl nporpammupoBaHus TPM 151-05 ¢ noMoLLplo KHOMOK Ha NMULEBON NaHenu
npubopa onucaHbl B pasgene 11.

8.1.4 inA nporpaMMmpoBaHus ¢ nomoLubto nporpamm «KoHdurypatop TPM 151» unu «BbicTpbin
ctapt TPM 151;05» Heobxoammo nogknounTte npubop TPM151-05 k komnbloTepy No MHTepdency
RS-485 uyepes agantep OBEH AC3 unu gpyrov agantep RS-485/RS;232 (cm. n. 10.3).

Pa6ota ¢ nporpammon «KoHdurypatop TPM 151» onucaHa B pa3gene 10, o «BbicTpom crapte
TPM151-05» cm. n. 10.9.

8.1.5 lNMonHbIN CNMCOK NporpaMMypyemblx napameTpoB npeacTtasneH B [NpunoxexHun B.

8.2 NocnepoBaTenbHOCTb 3ajaHUA NPoOrpaMMupyeMbIX napameTpoB
TPM151-05

8.2.1 3apaHue KoHdwurypauum npnbopa

1 3apanTte Tun gatyuka in-t Ansa kaxaoro ucnone3yemoro Bxoaa.

2 [Ona kaXgoro akTMBHOTO AaTyuMka 3ajanTe BEpPXHI W HWKHIOW rpaHuubl AuanasoHa
namepenus Ain.H u Ain.L.

3 T[llpu wucnonb3oBaHWM Tepmonap BKIOYATE PEXWM aBTOMAaTUYECKOW KOppeKuuu Mo
Temnepartype cBo60AHbIX KOHLOB Tepmonap napameTtpom Cj-.C.

4 Tpn HeobGXxoOMMOCTU 3apaniTe AN Kaxgoro Bxoga nepwop onpoca gaTuuka, napaMmeTpbl
LMdpPOoBbIX PUNBTPOB 1 KOPPEKLMM NOKa3aHW gaTyvka.

5 [Ins kaxgoro BKoveHHoro Perynsaropa 3agante pexum padotbl (MAL nnv 4ByXNO3NLMOHHbIN)
rEG.tu 30Hy HevyBcTBMTENBHOCTM db.

6 [Ona kaxporo [MWO-perynstopa 3aganiTe napaMeTpbl aBTOHACTPOMKM unu, ecnu Bbl
nnaHupyeTe HacTpavBaTb PerynaTop BpyyHyto, napameTpsbl [N-perynmposaHus.

7 MNpn HeobxoauMocTM 3afanTe ANS KaXOoro [ABYXMO3uWUMOHHOro PerynsaTtopa ructepesuc
HYS.C v 3agepxku.

8 Npun HeobxoaAMMOCTU 3afalTe orpaHUYeHUst ANt BbIXOQHOW MOLHOCTU Perynstopos.
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9 3apante B napameTp insP HeoGxoaumocTb Mcronb3oBaHus WMHcrnekTopa B npubope. Ecnu
MHCMNEKTOp Mcnonb3yeTcs, 3agante napaMeTpbl ero 6mokMpoBoK.

10 Mpwu ncnonesosaxHun NMNO-perynsTopa ¢ knoYeBbIM BbIXOAHBEIM 3rieMeHTOM 3apalniTe Nepuo,
cnefoBaHvsa UMNynbcoB tHP 1 MUHMManbHY0 ANUTENbHOCTL MMynbea t.L.

8.2.2 3apgaHue lNMporpamMmbl TexHonora

Bbl MmoxeTe 3agaTb 1 coxpaHutb B namatn TPM151-05 go 12 MNMporpamm TexHonora.

Mepen 3apaHvem napameTpoB [lporpamMMbl pekOMeHAyeTcs HapucoBaTb rpadvk U3MEHEeHUs
YcTaBoK perynupyembix BENUYMH BO BpeMeHM U pa3buTb ero Ha otgenbHble LWarn (cMm. npumep Ha
puc. 2).

Onsa Bcex Mporpamm npubopa:

3agante macwtab BpemMeHM Ansi napameTpoB, OMNUCbIBAOWMX ANUTENbHOCTb, NapameTpoMm
t.SCL.

Onsa Bceu MNMporpammbl:

PaspeluunTtb 3anyck nporpammel B napameTpe rnPr.

Ana kaxporo LWara Mporpammbi:

3apavite Tun LWara St.tY.

[ns nocnegHero LWara Mporpammbl 3aganite TUMN «KOHEL, NPOrpaMmbiy.

Ana kaxporo LWara Mporpammel, kpome Lllara Tuna «koHel NporpaMmmbi»:

1 3apanTe ycnoBusi nepexofa Ha cnepytowmi Lar.

2 3apante onsa Kaxgoro wara Tun YCTaBKM «3HadeHuey», ecnn Ha gaHHom Lllare nnaHupyetcs
perynupoBaHnue W3MepsSeMON BENUYMHbI, WIIN «MOLLHOCTbY», €CNv pPerynupoBaHus He 6yaer,
napameTtpom P.-SP.

3 3apaiite ans kaxaoro wara 3HavyeHue Yctasku SP.LU.

4 Tpn HeobxoANMMOCTM NNaBHOrO BbIXOAA Ha YCTaBKy 3ajanTe CKOpOCTb BbIXOAa Ha YCTaBKy B
napameTtpe LF.LU.

5 3agavite nnu OTKNIOYMTE KOPPEKUMIO YCTaBku NO rpaduky ANs Kaxgoro wara napametpom
or.SP

6 Ecnu Bbl nnaHupyeTe ynpaBnsTb YCTaBKOM BPYYHYIO B Mpouecce BbINONHeHUs [porpammel,
3aganTe rpaHuubl naMeHeHnst Yctaeku napametpamu b.CH.L n b.CH.H.

7 Ecnu ucnonb3ayeTtcs VIHCNekTop, TO BKMIOYUTL Er0 UCMOMb30BaHNE Ha AAaHHOM Luare (napameTp
E.USE), 3apgatb ero tun noruku (napametp LG.tY), noporu (napameTp A.i.j) 1 TOUKy OoTcyeTa Noporos
(napamertp rF.Pt).

Onsa Llara TMna «war ¢ nepexogom»:

3apanite Homep lMporpammel NU.Pr n Homep Llara nU.St, Ha koTopble GyAeT ocyLecTBRATLCA
nepexoa.

3apaHue rpadhuka

1 Onsa KaXOoW TOYKU 3ajaniTe 3HavyeHue BXOOHOW BeNUYMHbI U KOPPEKTMpYloLlee 3HaveHue
napameTtpamu absc v ordn.

2 3apariTe uncno y3noBbIX Tovek rpadmka napametpom NODE.

8.2.3 3apaHue BcnomorartesibHbIX NapaMeTpoB npubopa

1 3aganTte pexum, B KOTOpbI NnepengeT npubop nocne BOCCTaHOBNEHNst NuTaHms bEHv.

2 TlMpu HeobxoguMMOCTM 3ajarTe pexum, B KOTOPbIM nepengetr npubop B coctosiHum CTOI
(napameTpsbl Lara Ne 10 Mporpammel Ne 12).

3 lNMpun HeobxoouMoOCTM 3apanTe pexum, B KOTOpbIN nepenget npubop B coctosiHum ABAPUA
(napameTpsl LLara Ne 9 MNporpammbl Ne 12).
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9 Hactpouka ceteBoro nHtepcdenca RS-485

9.1 CeTeBble napameTpbl U UX 3aBOACKUE YCTAHOBKM

Pexum paboTbl cetn RS-485 onpepensioT 5 napameTpoB, npeacTaBneHHbiXx B Tabnvue 9.1.
Kpome Toro, kaxapin npubop B cetn RS-485 nmeeT cBOM yHMKanbHbIN Ba3oBbii ceTeBol agpec (Cm.
n. 9.2).

Mpn koHdurypmpoBaHuu npubopa Ha 3aBope-usrotoButene Ans npubopa n KoHdwurypaTtopa
yCTaHaBN1BaTCA OAUHAKOBbIE 3HAYEHUsI MapaMeTpoB, onpeaenstowmx paboTty B ceTn RS-485 (cm.
Tabnuuy 9.1).

Tabnuua 9.1 - 3aBoackue 3Ha4YeHUs ceTeBbiX napameTpoB TPM151 u nporpammbi
«Kondouryparop TPM151»

Uma napameTtpa HasBaHue napameTtpa 3HayeHune
bPS CkopocTb 06MeHa AaHHbIMU 9600 6ut/c
Len [nvnHa crnoBa gaHHbIX 8 ouT
PrtY KoHTponb YeTHoCTH OTCYTCTBYET
Shit KonnyectBo cTon-6uT B Nochinke 1
A.Len [nvHa ceTeBoro agpeca 8 but
rS.dL 3apepxkka oTBeTa No cetu 1 MC

M3MeHeHne ceTeBbIXx HaAcTpoek mnpubopa wnM nporpammbl  MOXeT noTpeboBaTbCcs npu
ofHoBpeMeHHol paboTe ¢ Heckonbkumu Nnpubopamu B ceTw.

[Mpun HeycToOMUMBOM CBSA3M C NPMOOPOM, Ha YTO yKa3blBalOT YacTble coobiyeHns o6 owmnbkax npu
YTEHUU UMK 3anucyu NapameTpoB, MOXET BO3HWKHYTb HEOOXOAMMOCTb M3MeHUTb CkopocTb obmMeHa
OaHHbIMK. Hanpumep, npu pabote Ha megneHHom [K, ecnu ckopocTb coctaBnsina 9600 6uTt/c,
nonpobyiTe ycraHoBuTb 38400 unu 57600 6uT/c.

Bo3amoxHble 3HaueHUsi ceTeBbIX NapameTpoB NpuseaeHsb! B MNpunoxexHun B.

BHUMAHUE!

1 [ina obecneyeHns coBMeCTHOMN paboThbl ceTeBble NapaMeTpbl BCex NpMBopoB OAHON CEeTU 1
nporpammbl «KoHdurypatop TPM151» gomkHbl 6biTb 0AMHAKOBLI. B NpOTUBHOM Criy4ae HEBO3MOXHO
YCTaHOBUTL CBSI3b Mexay npubopamu.

2 basoBble agpeca Bcex NpMbopoB 0AHOM CeTU JOMKHbI ObiTb Pa3nnyHbl U 3afaHbl C UHTEPBanom,
KpaTHbIM 8 (cMm. n. 9.2).

9.2. ba3oBbIN agpec npubopa

Kaxabin npubop B cetm RS-485 pomkeH MMeTb CBOWM
yHuKanbHbIi BasoBbii agpec B cetu. [nuHa basosoro
agpeca npubopa onpegensietcsa napametpom A.Len npwu
KOHOMryprpoBaHnM CeTEBbIX HAaCTPOEK U MOXET ObITb NMMbo
8, nn6o 11 6ut. CoOTBETCTBEHHO MakCUManbHoe 3Ha4YeHue,
KOTOpOoe MOXeT mnpuHuMaTb BasoBbit agpec npu 8-6uUTHOM
agpecauuu — 255, a npu 11-6utHon agpecaumu - 2047.

Ha 3aBoge-u3rotoButene Bcem npnbopam yctaHaBnnBaeTcs oauHakoBbln basoBbi agpec Addr,
paBHbIn 16. Ecnv nnaHupyeTcs ucnonb3oBaTbh B 04HOW ceTn RS-485 Heckonbko npubopoB, TO UM
Heobxoaumo 3aatb HOBble 3HaYeHNs basoBbix agpecos.

[Onsa kaxpgoro cnepytollero npuéopa TPM 151 B ceTn Ba3oBbit agpec 3agaétcsi no dopmyne:

BasoBbit agpec npubopa TPM151 = BazoBbI agpec npeabiaywero npuéopa + 8.

Mpumep [Ons npubopa Ne 1 Basosbii agpec paBeH 16. Torga gna npubopa Ne 2 3apante
BasoBbivi agpec 24, ana npubopa Ne 3 - 32 M 1. 4.

7= MAPAMETPbI MPUBOPA
= CeTeBble NapaMeTpsl NpHGopa
v Bazoeiid agpec npubopa Addr
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Takum obpasom, nog kaxabii npubop TPM151 pesepsupyetca 8 agpecoB B agpecHOM
npocTpaHcTBe ceTu. OTW agpeca MOryT MNoHagobuTbca npu nepedadve napameTpoB Tekyluero
COCTOSIHUSA Mo ceTun RS-485.

BHUMAHMUE! 3anpelyaeTcs 3agasate ApyruM npubopam B ceTn basosble agpeca, nexaiiue B
nunanasoHe: [basosbint agpec TPM 151 + 7].

9.3 U3ameHeHMe ceTeBbIX NapaMeTpoB Npubopa
HaCTpOI7IKa CeTeBbIX NapamMeTpoB an60pa MOXET OCYLLUeCTBNATLCA ABYMA crnocobamu:

— ¢ nomoLubto nporpaMmel «KoHdurypatop TPM151»;
— KHOMKaMu Ha nNuueBon naHenu npubopa.

9.3.1 U3ameHeHuMe ceTeBbIX NapameTpPoOB Npudopa ¢ NOMOLLbLIO

KoHdmrypaTtopa

3apaHune ceTeBbIX NapameTpoB npubopa ¢ NOMOLLbHO — MAPAMETPbI IPMEOPA
KoHdpurypatopa Bo3MOXHO, TONbKO ecnv cBs3b npubopa ¢ = CeTeBble MapaMeTpLl NpuGopa
KOMMNbOTEPOM  yCNewHO YyCTaHOBIlEeHa npun  Tekywmx v’ CkopocTb 0GMeHa fakHbMi bPS
ceTeBbIX HACTPOMNKax. v [iHa cnoga JaHHex LEn
BHUMAHMUE! MpuGop npogormxaet paboTaTb C NPEXHUMM ¥ KoHtpons yeTHoo Prey

¥ KonuuecTso cTon-GuT B noceinke Shit

" [inuHa cetesoro appeca A.LEn

" Basosblit agpec npubopa Addr

v Bpema 3agepxxu oreeta npubopa rS.dL

ceTeBbIMWU HacTpoWkaMu [0 Tex Mop, noka M3MeHeHHble
3Ha4YeHus1 NapameTpoB He OyayT 3anucaHbl B npubop (cm.
n. 10.7.9). \ameHeHHbIe ceTeBble NapaMeTpbl NOMeYaTCs
3erieHbIM WpuToM, a nocne ux 3anucy B npubop LpudpT
CTaHOBUTCH YEPHbIM.

Mocne 3anucu B npubop wn3MeHeHHbix CeTeBbIX napameTpoB npubopa KoHdurypatop
aBTOMaTW4eckv npegnaraeT namMeHnTe CeTeBble NapameTpbl NporpaMmmel (cMm. n. 9.4).

9.3.2 U3meHeHMe ceTeBbIX NapaMeTpoB NpMbopa KHOMKaMu Ha NULeBon

naHenum

B cnyuae, korga cBsisb npubopa C KOMMbOTEPOM YCTAHOBUTbL He YAaeTcCsi, 3aflaHne CceTeBbIX
napameTpoB npubopa BO3MOXHO TOMbKO KHOMKaMW Ha nuueBoW naHenu npubopa.
[MocnepoBaTensHOCTL AEUCTBUI NpuBeaeHa Ha pucyHok 9.1.

Moppo6Ho o nporpammupoBaHnn TPM151-05 ¢ nomoLLblo KHOMOK Ha NuLeBor naHenu npubopa
cMm. pasgen 11.

Mocne u3meHeHVs ceTeBbIX MapamMeTpoB npubopa 3aganTe aHanornyHble HacTpoWkvM AnS
ceTeBbIX NapaMeTpoB nporpammel (M. N. 9.4) 1 NpoBepbTE HanuyMe CBsi3u ¢ NPUGoOPOM.

9.4 UameHeHMe ceTeBbIX NapaMeTpPoOB NporpaMmbi

CeteBble napamMeTpbl nporpaMmmbl 3agavite C ﬂOMOLI_.l,I:IO 7 MAPAMETPbI KOMNBIOTEPA

= i
KoHdpurypaTtopa. [JocTyn K HAM BO3MOXEH Yepes nanky — = CeTeBble NapaMeTpbi NPOrpaMMbl
CeTeBble napameTpbl NpoOrpaMMbl UMM 4Yepe3 MeHo ¥ CropocTb 0GMeHa faiHbIMA bP'S
PeskuMbl nporpammbl — CeTeBble napameTpbl MPorpamMmbl. j Anwa croea farHen LEN

Mocre 3aaaHns ceTeBbiX NapamMeTpoB NPOrpaMMbl NpoBepbTe Kotrpons uethoci PrtY .
HanMuMe CBSI3W C MPUBOPOM, CUNTaB €ro UMs. [ns 3Toro ¥ Komuecreo cron-GuT B nochinke Shit

BblGepuTe B MeHto MNpubop komaHay Mposepka ceaan (Alt+N). ;ﬁ;::ig;ﬁﬁgp?gﬁt‘&' LEn
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9 HacTtpoiika ceteBoro nHtepdenca RS-485

Ecnun npousowna owwnbka cuUTbIBaHWS, NpPOBEPbTE MPaBUMBLHOCTb YCTAHOBKW CETEBbIX
napameTpoB MporpaMMbl, COOTBETCTBME WX CETeBbIM HacTpoikam npubopa, MpaBUNbLHOCTb
noaknioyeHus npubopa k komnbtoTepy Yepes agantep OBEH AC3.
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9 HacTpoliika ceteBoro nHtepdenca RS-485

PaBo4uil pexnm

Bxop B nanky |
"Cereesie napamerpsl npubopa” |
| ST = ... ==[FLE ] |
} : = |

HAXATb W YIEPKMBATL

L] “ He MeHes b C
Mexopsnamy 3 T
| "O6ume ceresnie  |F L £ r FLE | I
| napamerpu” aETE e — B L EI@ I
= I 2 d
T

0bwme ceTeBsie napameTpel npubopa

=_ (bPS) Cropocts obmena.
Juasenwn 24, 4,8, 9,6, 14,4, 19.2, 28,8, 384,

3MECk W OAnee: 57.6, 115.2 xbufc
06

e
napamerpsl

(LEn) [lamHa Gnosa AaHHeiX,
Suasermn T um 8 Bur

(PrtY) KoHTponb Y8THOCTH CDBA JAHHBI:
no_ (no} = oTcyrcTeyeT

EvEn (EVEn) = no uetroMy naputery
odd (odd) = no He4eTHOMY napuTtery

ShLE (Shit) KonwvecTeo cron-GuT.
L 3uasenus 1 wm 2

'

!

(AJLEn) Jlnuna cetesoro agpeca.
3uavenua B umm 11 Bur

(Addr) Basoswit anpec npubopa.
3uasenun 1,..255 npw AlLEn = 8,
1...2047 npu ALEn = 11
(AnA Heckonbkux NpMBOPOB 3a0AETCA C Wwarom 8)

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

PucyHok 9.1 - CxeMa 3afiaHus ceTeBbIX NapaMeTpoB Npuéopa KHonkammu
Ha NYueBoOW NaHenu npuéopa

46



10 Nporpamma «KoHdourypaTtop TPM151»

10 Mporpamma «KoHpurypatop TPM151»

10.1 HasHa4eHue

10.1.1 TMporpamma «KoHcpurypatop TPM151» (unu KoHdurypatop) npepHasHaveHa Aans
3agaHus  KoHdwurypauum npubopa npu MOMOLM MepcoHanbHoro KomnbtoTepa. KoHdumrypatop
Nno3BOMsiET CHMTBLIBATb KOHdMUrypauum us npubopa, pegakrmpoBaTth MX U 3anucbiBaTb KOHUrypauum B
npubop. Takke KoHdurypatop umeet BO3MOXHOCTb paboTaTthk ¢ dannamu KoHdurypauuii, kotopble
MOXHO COXPaHSATb Ha ANCKE UKW 3arpyxaTtb UX C ucka.

10.1.2 Bbl moxeTe pabotatb ¢ KoHdurypaTtopom 6e3 nogkntoyeHHoro npubopa. Hanpumep, Bol
MoxeTe 3arpy3uTtb B KoHdurypaTtop «nyctyto» koHdurypaumio TPM 151,05, oTpegaktupoBsatb ee 1
coxpaHuTb B chann. BnocnegctBum Bbl MoxeTe nogknmiounTb NpubOp K KOMMbIOTEPY, YCTAHOBUTH
Mexgy HUMuK cBa3b 1 3anucatb Bawy KoHdurypauuio B npubop.

10.1.3 Tak kak y Bac umeetcs npubop, ckoHurypupoBaHHbIi noa moaudmkauuo TPM 15105,
TO Ans ynpolleHua paboTbl nepes 3anyckom KoHdurypaTopa pekoMeHayeTcs NoAKniounTb Npubop Kk
KomnbtoTepy. Toraa MacTtep koHdurypaumin TPM151 nossonuT aBTOMaTM4ECKU YCTAHOBWUTH MeEXAY
HMMU CBSI3b U cUMTaTb NapameTpbl M3 npubopa.

10.2 YcTaHOBKa KOH¢umrypaTopa

[ns yctaHoBku nporpammbl «KoHdurypatop TPM151» 3anyctute MHCTanMAUMOHHBIN dhann
SetupTRM151.exe ¢ Qgucka, BXOAALWEro B KOMMMEKT MOCTaBKW, W, Credyst ero WHCTPYKUMSIM,
ycTtaHoBute KoHgurypatop Ha NokasnbHbI AUCK KOMIMbOTEPA.

10.3 3anyck KoHcurypaTopa ¢ noMoLlbi0 mactepa koHdpurypaumn TPM
151. YcTaHOBKa CBA3U C NpUGopom

lpedeapumenbHbie onepayuu
— MopakntounTe npubop TPM151-05 k komnbloTepy no nHTepdency RS-485 yepes agantep
OBEH AC3 vnu gpyroi agantep RS-485/RS-232 (cm. n. 7.4.4).
— lMopante nutaHue Ha Nnpubop 1 Ha apanTep.

BAXHO! lNepen 3anyckom KoHdurypatopa npoBepbTe, YTOOblI MOAKMHOYEHHbI Npubop He
HaxoguTtcst B pexume [porpammuposanue. [na Beixoga ns pexuma MporpaMMUpoBaHUst HaXXMUTe

R Bl
KHOMKY . , yaepxuBaiTe ee 2 - 3 Cek 1 eLle pa3 KpaTKOBPEMEHHO HaXMUTE KHOMKY

1 3anyctute KoHdwmryparop (dpann TRM151.exe).

ABTOMaTnyeckn 3sanyctutca Mactep KoHdurypaumn TPM151, n Ha 3KkpaHe NOSIBUTCA OKHO
«CBsisb ¢ npubopom» (puc. 26). MNporpamma npegnaraeT NpoBEpUTb WM WU3MEHUTb CeTeBble
napameTpbl npubopa.

2 MNpoBepbTe HanuuMe cBA3M ¢ NPUGopomMm, HaxaB knasuwy [[poBepka).

Ecnu cBAi3b npubopa ¢ KOMNbLITEPOM YCTAaHOBIEHa, NOsIBUTCSI COOBLLEeHME C uHdopmaLmei
06 MMeHn noAknioYeHHoro npubopa n BepcuM ero MpOLUMBKM. 3akpoWnTe OKHO COOOLIeHWs, Haxas
[OK], n nepexogute k 0. 3.

B cny4yae nosiBneHusi cooGllieHMs O TOM, YTO CBfi3b He YCTaHOBIEHa, 3aKpOWTe OKHO
coobLeHns, HaxaB [OK], BbISCHATE MPUYMHY OTCYTCTBUS CBA3M W MOMpobyWTe ee ycTpaHUTb Mo
Tabnuue 10 (cm. 0. 10.4).

Mocne npoBeaeHHbIX MEPONPUSATUIA MPOBEPbLTE elle pa3 Hanuyne cBs3n ¢ npubopom, Haxas
knasuwy [[posepkal.
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MACT = C0 5, AMUE KOMGUT YRALAA TRM15] |

MaCTep o3 AAE EelMryRe P11 1 x|

Coasb ¢ npatopom ONpeaenuTE MOAHPUEALMID

O PERLEATHT & 04 MDACE BT 1 E0ERET [l CREH 1 npufiopa
npaSapma

Mipstops TPHAS] brucs morea e neoeonsas:
[ p— 1) oy e LIPS TUn BsLen T o

Tin *facramii’ EOTESTETERET M0 Diuesy
™

Dk eases aosiue 0
\arunons Oregrocgar

KorkEn CTOn T 1
O sopeca 8
o 1E
C0r-nopr: COK
s | T | oo [EEET] twm | o
PucyHok 10.1 PucyHok 10.2

MpumeyaHue - Bce npubopel TPM151 nocTtaBnswTcA nonb3oBaTento C OOUHAKOBLIMU CETEBbIMU
HacTponkamu (cM. n. 9.1). Mporpamma «KoHdurypatop TPM151» MmeeT «no ymonyaHuio» Te xe
ceTeBble HacTpoiiku. [MoaTomMy mpu nepBom MoAkmnoyeHun npubopa TPM151 k komnbioTepy CBsi3b
[OKHa yCTaHaBNMBaTLCH aBTOMATUYECKN.

Ecnn cBsis3b MO HEW3BECTHbIM MPUYMHAM YCTAHOBWTb He ydaeTcs, obpatutecb K Hawwmm
cneumnanncTam B rpynny TEXHMHYECKON NoaaepXkM no agpecy trml51@owen.ru.

Mocne Toro Kak cBsi3b NpMbopa ¢ KOMMLIOTEPOM YCTaHOBMEHa:

3 Haxxmute knaBuwy [Bnepen>].

Mporpamma nonelTaeTcs cuMTaTh MOAUDUKaLMIO 13 Npubopa.

Ecnu mopudukauma ycnewHo cuyutaHa, Ha 3KpaHe cpasy MOSIBUTCS OKHO C MpurnalieHnem
BblbpaTh ypoBeHb gocTyna (cM. pucyHok 10.2).

Ecnu mopudmkaumio cunmtaTb He yAaeTcs, MOSBUTCS COOTBETCTBYKOLLee coobLieHue.
Haxmute [OK] — oTKpbIBAeTCsl OKHO C mpurnailleHvem BbiGpaTb Moaudmkaumio npubopa u3 crnucka
(pucyHok 10.1). Bbeibepute Mogudmkaumio Bawero npubopa («Moaumdukaumsa Ne 5»). Haxmwute
knaewuwy [Bnepea>] — OTKpoeTCs OKHO C mpurnalleHneM BbibpaTk ypoBeHb goctyna (pucyHok 10.3).
Mepexogute Kk n. 4.

4 BbiGepuTe ypoBeHb AocTyna:

— «MWHVMarnbHbIAY - AN 3a4aHns Tonbko napameTpos [porpaMm TexHonora.

— «cpedHui» — Ana 3ajaHua napametpoB KoHdwurypaumm TPM151-05 u [Nporpamm
TexHonora (pekomeHayeTcs);

— «MOMHBIM» — AN CBOOOAHOrO  MepekoHMUrypMpoBaHus npubopa (Tonbko Ans
KBanudULIMPOBaHHbLIX Nonb3oBaTenen).

[ina «cpegHero» nnmn «NOMHOTO» YPOBHS AOCTyna BBeauTe naponb (cm. n. 10.5, Tabnmua 10.1).

5 HaxmuTe knaBuwy [Bnepea>].

OTKpbiBaeTCA OKHO, 3aBeplualollee NoArotoBKy K cospaHuio KoHdurypauum (pucyHok 10.3).
Ecnu npnbop noakntodeH, yctaHoBuUTe hriaxky «BKMounTb pexunM aBTOMaTUYECKOro YTeHns» u/vnm
«Pexum aBTomaTnyeckon 3anucm» (cm. n. 10.7.5, 10.7.8).

6 Haxxmute knasuwy [FoToBoO].

Mporpamma oTkpbiBaeT NucT «[epeBo napameTpoB» paboyvero okHa KoHdurypaTopa, B KOTOPOM
co3gaHa HoBas KoHdurypaums (cm. n. 10.6).

[nsa Toro ytobbl NpepBaTh paboTy KoHdurypaTtopa, HaxmuTe [Bbixoa] B ntobom okHe MacTepa.
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MSLTER COSASHIE RORGHT YPaLHHE TPFLEL

OnpenanMTe ypoeeHb NocTyna

(InpaaenTe WwoBgk: Ny
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PucyHok

10.3 PucyHok 10.4

10.4 MpUYNHBI OTCYTCTBUA CBA3N NPUGOpPa C KOMNbLIOTEPOM U CNOCOObI

UX yCTpaHeHus
Ta6nuua 10.1

I'Ipwwma OTCYyTCTBMA
CBA3U

Cnoco6bl ycTpaHEHUSA HEUCNPABHOCTHU

HenpaBunbHO yka3aH
COM;nopT, K KOTOpOMY
noAkroYeH agantep
ceTeBOro utepdenca

B Mactepe co3gaHus

KOHUrypaLmii: HaXMuUTe = MAPAMETPbI KOMNbLIOTEPA
knasuwy  [Mamenuts]. B = CeTeBble NapaMeTpbl MPOrpaMmbl
OTKPLIBLUEMCSI ~ OKHE  Ans v MopT KomnbioTepa Port

napametpa [MopT komnbloTepa
Port B none «3HayeHune» BblbepuTe HyxHbIn COM;nopT. lyms Ons
3adaHusi COM-nniopma e okHe KoHgbueypamopa:

HenpaeunbHO noakmnoyeH
npwbop unu agantep

MpoBepbTe NPaBUNBHOCTb NOAKTIOYEHMS:

— AC3 gomnxeH 6bITb Noakmo4veH k cootseTctBytowemy COM-nopty MK

— ceTeBble BbIxoAbl «A» 1 «B» agantepa AC3 gomxkHbl ObITb MOAKTIOYEHbI
K aHarormyHblM Beixogam npubopa

— Ha npubop v aganTtep AOSMKHO ObITb NO4AHO NUTaHWEe
(MPOKOHTPONMPYNTE NO CBEYEHUIO MHANKATOPOB UMM CBETOAMOL0B)

CeTeBble HacTPOWKK
npuGopa 1 NnporpaMmbl He
coBnagatoT

N3meHWTe HacTpoliku nporpamMmbl unu npubopa Tak, YTobbl OHK
coBnaganv (cm. pasgen 9).

CeTeBble HaCTPOWKKN NpuGopa NpoBepbTE N MBMEHUTE C MOMOLLIbIO
KHOMOK Ha NnuueBoi naHenu npubopa no n. 9.3.2.

M3MeHeHue ceTeBbIX HACTPOEK NPOrpamMMbi

B Macmepe co30aHusi KoHguaypayuu:

HaXXMuTe knasuLly [MameHuTb]. B OTKpbIBLLEMCS OKHE 3agaiiTe HOBble
3Ha4YeHWs1 NnapamMeTpoB.

B okHe KoHgueypamopa - oevicTByinTe B COOTBETCTBUM Cc N. 9.4

Mpubop paboTtaeT B
pexvme MacTepa cetun
RS-485

lMepeBeanTe NpnbOp B pEXUM MOAYMHEHHOIO ANst TOro, YTOObI OH
BOCMPUMHUMAN KOMaH4bl OT KOMMbOTEPa (CM. NONIHOE PYKOBOACTBO MO
akcnnyatauum TPM151%)

49




10 Nporpamma «KoHdourypaTtop TPM151»

* - BbICbIITAETCA MO 3anpocy Ha trm151@owen.ru.

Mpumeuanune - Ecnu Bl HaxoauTeck B rmaBHOM okHe KoHdurypatopa, nocne npoBeaeHHbIX
MepOonpUATUIA NPOBEPbTE Hann4ne cBA3n ¢ NPMOopPoM, cunTas ero uMs. [ina aToro BeibepuTe B MEHIO
Mpubop komaHay MNpoBepka cBs3n (UNn HaxkmuTe knasuwwmn Alt+N).

10.5 YpoBHUM pocTyna

Mpwu 3anycke nporpamma «KoHdurypatop TPM151» npocut BeibpaTh ypoBeHb AocTyna. Beero B
nporpaMMe MMeeTcsi 3 YpOBHSA OOCTyna, 2 M3 KOTOPbIX 3aluuiieHbl naponsmu. WHdopmauusi o
YPOBHSX AOCTyna npefcrasneHa B Tabnuvue 10.2.

Mpun xenaHum Bbl MOXeTe M3MEHWTb NaponuM OOCTyna C MOMOLLbK KOMaHabl MeHio CepBuc—
CmeHa naponen.

Mpn 3anycke Ha MUHMMarbHOM YPOBHE [OCTyna Mporpamma aBTOMAaTWYeCKU MomMbITaeTcs
cuutaTb 4YacTb KOHurypauum c npubopa Ansa nocTpoeHus Tabnuy [Nporpamm TexHomora (cm.
n. 10.6.2). Npwu aTom npnbop JomkeH bbITb NOAKMIOYEH K KOMMbIOTEPY U 3anuTaH. Ecnu nporpamme He
yAaeTcsl yCTaHOBUTb CBS3b C MpuBopoM M nepBble 5 NapamMeTpoB CUUTHLIBAKTCA HeyaayHo, TO
NPOUCXOAMUT MNpeKpaLleHne aBTOMAaTUYECKOro CcuuTbiBaHMsA. [locne ycTaHOBKM CBS3M npubopa C
nporpaMMoi HeobxoOAMMO BOCCTAHOBWUTb PEXWM aBTOMATUYECKOTO YTEHWS, YCTAHOBWMB (bNnaxKok B
nyHKTE MeHo PexuvmMbl nporpaMmmMbl — PexrM aBToMatnyeckoro YTeHusl.

Ta6bnuua 10.2

YpoBeHb Maponb MpepocTaBnsieMblie BO3MOXHOCTU Onsa koro
pocTyna pekomMeHayeTcs

MuvHUManbHbIN HeT [ocTtyn Tonbko k napameTpam [porpamm Onepatop

TexHosora n Ycraskam

CpepnHuii He 3agaH | [locTyn ko BceM napameTpam, onpeaensowmm TexHoror,
(«nycTomny) HacTpovikn npubopa TPM151-05 obcnyxusaroLLmn

nepcoHarn

MonHbIn «1» OrpaHuyeHuii HeT. [locTyn ko BceM Hanaguuk cuctemsl,
napameTtpam npnbopa TPM151, nmeetca CUCTEMHBIN
BO3MOXHOCTb M3MEHUTb KOHUrypaLmio MHTerpaTop
npubopa, paspeLueHa nHnuumanmsaums
npubopa

BHUMAHME! VilsmMeHeHne KoHdUrypaumm Ha NofIHOM YpOBHE JOCTyna pekoMeHayeTcs
Npon3BOANTL TOMNBKO Nocre U3y4YeHust NonHoro « PykoBoacTBa no akcnnyataummn» npubopa TPM 151,
MMEIOLLLErocs Ha AnCKe.

10.6 UHTepdpeiic nonb3oBaTens

Mocne 3anycka nporpammbl «KoHdurypatop TPM 151» oTKkpbiBaeTcs pabovee OKHO nporpammebl
(pucyHok 10.5), B BEpXHel 4YacTu KOTOPOro HaxoAsTCS MaBHOE MEHI0, MaHernb WHCTPYMEHTOB U
BKNazKu NUCTOB.

Pabouyee okHo KoHdurypaTopa coaepxuT gBa nucra:

— «[lepeBo napameTpoBy;
— «Tabnuua nporpammy.

3Tn nNncTbI No-pa3HoMy oTobpaaloT MHopMaLmMio O NporpamMMMpyeMbiX napameTpax npubopa.

Mpwn 3TOM 3Ha4YeHNs napameTpPoB Ha 06OMX NNCTax OANHAKOBEI.

50




10 Nporpamma «KoHdourypaTtop TPM151»

Mpu 3anycke nporpaMmbl OTKPbIBAETCS NMUCT «[lepeBo napameTpoB».

CTpOKB 3aronoBka

[naeHoe MeHIo MaHens MHCTPYMEHTOB

= tondurypaTop TPM151: cpesnii /oBens A0cTyna : Moaudurkayms NS, ]
afin [pubop Peximel nporpaniel “Cepenc  Crpaska
DEE ANSSPNS 1 O
'é BeTBb [&  Aepeecanspaverpos |5 TefmumOfecrnet [E] s T[] | I
"napaMETpH I Omf:me - mﬂps""a‘p | Inauene | ATpUGYT PERAKTHPO BaHMA ‘ Bragenel| | OWmBKkM OBMEHS 1 HECOOTBBTCTBMA
ﬂpuﬁopa" - h Kordurypauma TPMIS1 (VA He 3a43H0)

Bknagka nucta
"Tabnuua nporpamm”

] 0Ofwme napameTpe!
J Nporpammen

L Bxoasl

L1 Perynatope!

] Yeraskm

£
A
@
B
710 Orpanierste BoboaHsE: cTHaNOE
5
&
&

Beteb
"Onpoc
onepaTuBHbIX
napameTpos”

L Bexoarele 3nemeHTs!
52 Cetestie napaveTpul nprbiopa
[ Cnywebrbie napaveTpol nprBopa
-1 Onpoc onepaTHBHLIx NapaMeTpoE
=) NapameTpbl KonnbioTeRa
-] CepBnCHbIE NapaneTpLI MParpants!
#] ﬁ‘g CeTeBbIE NAPaMETPL! NPOrPaMMs!

Beteb
"MapameTpbl
KomnbioTepa”

For Help, press F1 UM

PucyHok 10.5 - Pabo4ee okHo nporpammbl «KoHdurypatop TPM151».
INucT «[depeBo napameTpoB» (YypOBeHb AOCTYNa - «CPeaHUN»)

10.6.1 Nuct «JepeBo napameTpoB»
BHewwHui BUA nucta «[lepeso napameTpos» paboyero okHa [~ nAPAMETPbI IPNBOPA;
KoHdourypatopa npepctaeneH Ha pucyHke 29. [lepeBo | /= QNPOC ONEPATUBHbIX MAPAMETPOB;
napameTpoB codepxut kopHesol kaTanor KOHOUTIYPALUA 7 MAPAMETPBI KOMMBHTEPA.
TPM151, koTopbIvi BKItovaeT B cebs Tpu BETBU.

BetBb MAPAMETPbI MPUBOPA copepXvT nonHeln Habop napameTpoB Ans onpegeneHus
KOHdMrypaumm npubopa n onucanus MNporpamm TexHonora. MapameTpbl npubopa crpynnMpoBaHbl B
nankv, BHYTPU KOTOpbIX uaeT pApobneHve no noruveckuMm eauHuuam (Mporpammam, LWaram,
ycTporicteam). CnMcok napameTpoB [aHHON BETBM, KOTOPbIA NOSBMAETCA Ha 3KpaHe, 3aBWUCUT OT
ypoBHsi gocTyna (cm. n. 10.5).

Ha ypoBHe [OCTYna «MUHMMAanbHbI» MOSBASIOTC TOMKO NapameTpbl  [7= Ofue napameTpsl
criefylowmx nanok. Ha ypoBHe [ocTyna «cCpedHuii» nosiBnstoTCs
napameTpbl Nanok, MokasaHHbIX Ha pucyHke 10.5. 3T napameTpbl

7= YcTaBm

== Mporpammsl TexHonora

noapobHo onucaHbl B pasgene 3.

Ha ypoBHe gocTyna «nonHbli» NosiBNATCS BCe napameTpbl npubopa TPM151.

BetBb OMPOC OMNEPATUBHbLIX NMAPAMETPOB no3BsonsieT npocMmaTpuBaTb W COXPaHsiTb
napaMeTpbl TEKYLLEro COCTOsiHMUSI npubopa (onepatuBHblE NapameTpbl): U3MepPsiEMble BENUYMHBI,
3Ha4yeHus1 BbIXOAHOW MolHocTu PerynsitopoB, Homep aktuBHou [lporpammbl/lara, a Takke
cocTosiHue npubopa (PABOTA, CTOMu T. A4.).

Mogpo6Ho o perncTpauum onepaTuBHbIX NapameTpos cm. n. 10.8.

BetBb MAPAMETPbI KOMINBIOTEPA cogepxuT 2 nanku:

— CepBMuCHble napameTpbl nporpaMmmbl  MHPOPMALMOHHOrO xapakTepa (Bepcus
nporpammbl «KoHdurypatop TPM 151» 1 Bepcusi onepaLyoHHON CUCTEMBI);
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— CeTeBble NapamMeTpbl NporpamMmbl 4515 HACTPONKN ceTeBOro uHtepdeinca RS-485 (cm.

n. 9.4).

B kagow cTpoke AepeBa npeacTasneHa MHdopmauus o6 ogHOM mapameTtpe, a B crtonbuax
npvBeAeHbl XapaKTePUCTUKN 3TOro napameTpa. Xapaktepuctuku napametpos nanok MAPAMETPbI
NMPUBOPA n NAPAMETPbI KOMIMNBKTEPA npeactasneHs! B Tabnumue 10.3.

Ta6nuua 10.3 - XapakTepucTMKN napameTpoB

XapaktepucTuka

OnucaHue

HasBaHune
napameTtpa

Mmsa napameTtpa

CopepxXuT A0 4-x naTUHCKNX BYKB, KOTOpble MOTYT BbITb pasgeneHbl OAHOW Unm
HeCKOMbKMMM ToYKaMu. Micnonb3yeTcs npu nporpamMmpoBaHin npubopa
KHOMKaMW Ha N1LEeBOW NaHenu

3HayeHve MoxeT 6bITb NpeAcTaBneHo B YUCIIOBOM UK TEKCTOBOM chopmarte. 3agaeTcs

napametpa BPYYHYIO (AN 60MNbLIMHCTBA YMCIOBBIX 3Ha4YeHWI) 1nn BeibnpaeTcst U3 crnucka
(4Ns1 TEKCTOBbBIX M HEKOTOPbIX YUCIOBbIX 3HAYEHWUI)

ATpunbyT MoxeT npuHumaTh 3HaveHus «PegakTupyembiny nnu «Hepeaaktupyembiny.

PepaktuposaHue 3HayeHne «HepepakTupyeMbiny 6ROKMPYET MNOMbITKY U3MEHUTb 3HaYeHWe

napameTpa

ATpubyT Bnageneuy

MoxeT npuHuMaTh 3Ha4eHus «lMonb3oBaTenb» unu «3asoa». 3HadyeHne
«3aBoA» YCTaHOBIEHO Ha 3aBOAE-MN3roToBUTENE U 3anpeLlaeT UsmMeHeHne
aTpubyTta PegaktupoBaHnue, T. €. 04WH aTpubyT 3awmaeT pyrow.

Owunbka BBOAA-
BblBOAA

Yka3sblBaeT NPUYMHY OLIMGKM B Criyyae BO3HUKHOBEHUS TaKOBOW, NPy 3TOM
napameTp 0TMeyaeTcs KpacHbIM LIPUGPTOM

10.6.2 Nuct «Tabnuua nporpaMmm»
BrewHun Bug nucta «Tabnvua nporpamm» rnasHoro okHa KoHdwurypaTtopa npeactaBneH Ha

pucyHke 30.

B kaxxgow cTpoke Tabnuubl npuBoautcst MHdopmauus ansa ogHoro Lara Mporpammel, a ctonbupl
coaepxar napameTpbl Ans atoro Lara, cobpaHHble 13 pa3HbIX Nanok gepesBa napaMeTpoB npubopa.
Takoe npeacTaBneHne ygo6Ho npu HeobxoaumocTu BUAETh BCe napameTpbl [porpaMmbl TexHornora B

O[HOM MecTe.

10.6.3 MeHio KoHcpurypartopa

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

Cepsuc 1 Cnpaska.

CnMCOoK KOMaHA MEHIO C yKa3aHUeM «ropsiumxy KnasuLl npuBegeH B Tabnuue 10.4.
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Kotdrrypatop TPM151: cpegHHH ypoBeHb A0CTYNA : Moaxdrkauya NTL - MMA He 3anano =10] x|

@afin [pubop Pewiwbi nporpakisl  Capenc  Cnpaexs
[Co@ANANERS ' [0l %]
I! Japesen NApanaTROR |E Tafinvua: Ofwert N1 @ Tafineaia; OfpexT NO2 |Q CHBMB CTRYRTYDE I

OfbenT NP1 Aepeeo Aepeeo Aepeeo Aepeeo Aepeeo Aspeeo
AROFPaHM | Nparpat

|»

Thin wara Norvea YCNoBHE NpH Haowep YCTA8KS ANA | INHTENSHOCTE
MEpEX0AA HA | NEPEXDAE N0 | DAFHCTONSE | Nepexoas wara

Mpor N2 Il W2 WA wara st.ty LG.PS 5n.PS in.PS 5P.PS L.PS
WiHA HE 3343H0
WHaA He 3515H0
irea 1 3825H0
Hiua He 3agam0
WHa Hé 188500
WA e 3aa8H0
WA e 2anaHo
Vira He 3323H0
M ve 22810

ol wle| ;| w n]-

=
=

Hina ve 3an8m0
WA 18 238500
VMR HE 338340
Wna He 2aaaH0
Wra He 338800
VinA ne 3aaam0
WHA e 351 5HD
WA He 382800

ool re | rafrol ra e ro | paf | = ] | | -

o oo s -

Wz me 3anam0

il | Lﬁl

For Help, press F1 [

PucyHok 10.6 - Pabo4yee okHo nporpammbl «KoHdurypaTop TPM151». lluct «Tabnuua
nporpaMmm»

53



10 Nporpamma «KoHdourypaTtop TPM151»

Ta6nuua 10.4 - KomaHabl MeHI0

KomaHpa HasHaueHue KnaBuwun
MeHio dain Pa6oTa c danamm koHdurypaumm
Hosas KoHdurypaumus Co3zfaHve HoBOW KOHUrypaumu npubopa Ctrl+N
HoBbIln ypoBeHb/ 3arpy3ska TekyLen koHdurypaumm Ha opyroMm ypoBHe AocTyna
MoavdmrKaums Vv nepexoa K Apyron Moamdukaumm
OTKpbITb OTkpbITHE daiina (c paclumpeHneM «.151») Ctrl+O
CoxpaHuTb CoxpaHeHne KoHurypaumm B hann Ctrl+S
CoxpaHuTb Kak CoxpaHeHve koHdurypaumu B dain ¢ Apyrum MeHeMm
OkcnopT B DBF 3kcnopT Tabnuubl 3Ha4YeHU napameTpoB B oopmaT Dbase-lll
Mmnopt u3 DBF MmMnopT Tabnuubl 3HavyeHuin napameTpoB 13 opmarta Dbase-
I
Mevatb Tabnuubl MevaTb Nucta «Tabnuua nporpammy»
nporpamm
{Cnucok carinos} Cnuncok 4-x nocnegHunx dannos ¢ KOHUrypauusamm
Bbixoga 3akpbITe Nporpammbl
MeHto MpubGop Pa6oTta ¢ npubopom (4TeHne/3anmucb napaMeTpoB)
Cuuntatb Bce napameTpbl |CunTbiBaHWE 3HAYEHUI BCEX NapaMeTpoB 13 npubopa B Alt+R
KoMnboTep
3anucaTtb Bce 3anuck BCex napameTpoB U3 KOMMboTepa B Npubop Alt+W
napameTpbl
3anwucatb TonbKo 3anuncb N3MEHeHHbIX 3HaYeHW NapameTpoB 13 komnbtoTepa B |Alt+U
N3MEHEHHble npubop. Mocne pefakTMpoBaHWsA 3Ha4YeHUsA NapaMmeTp
romevaeTcs 3eneHbIM LiBETOM, Nocre 3anucu B npubop
LUPNAT CTAHOBUTCS YEPHbBIM
CpaBHuUTb C CpaBHeHuve 3Ha4YeHui napamMeTpoB Npubopa 1 OTKPbITON Alt+C
napameTpamu B npubope |KoHurypaumm
3anwucatb ToNnbKo 3anuchb TONbKO TeX MapaMeTpoB, KOTOPbIE HE 3anncanuch npu
napameTpbl ¢ owmbkamu |npeablayLiei komaHae 3anucuy (3Tu napameTpbl MOMeYeHb!
KpacHbIM LiBETOM)
Cuuntatb BCce napameTpbl |CunTbiBaHNE 3HAYEHWI BCEX NapaMeTpoB BbiaeneHHow nanku  [Alt+Ctrl+R
BblE€MNEHHO nanku 13 npnbopa B KOMMbOTEP
3anucaTtb Bce 3anuck 3Ha4eHu BCcex napameTpoB BblAENEHHON Nanku ns Alt+Ctrl+W
napamMeTpbl BbIAENEHHOW |KoMMbloTepa B Npnbop
nanku
3anncatb ToMnbKO 3anncb 3MeHeHHbIX 3HaYeHU NnapamMeTpoB BblAeNeHHON Alt+Ctrl+U
N3MeHeHHble NapaMeTpbl |nanku n3 komnbioTepa B npubop. Nocne pegakTMpoBaHns
nanku 3HaYeHVs NapamMeTp nomeyvaeTcs 3eneHbIM LWpUdTOM, nocne
3anmcu B NpMbop LWpUT CTAHOBUTCHA YEPHbIM
CpaBHUTbL NapameTpbl CpaBHeHVe 3Ha4YeHUn NnapamMeTpoB BblAENEHHOW Nanku Alt+Ctrl+C

nanku ¢ napameTpamu B
npubope

npubopa 1 OTKPbLITOW KOHUrypaLumum

K npegblgyiemy

BbigeneHue B oepeBe napamMeTpoB NpeabiayLLero napameTpa,

Alt+ ™
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Komanpga

HasHayeHue

KnaBuwu

npobnemHomy
napameTpy Aepesa

CUMTaHHOrO 13 Npubopa Mnm 3anncaHHOro B HEro C OLUMGKOMN.
Takoi napameTp NOMeYeH KpacHbIM LiBETOM, B none «Owmnbkm
BBO/a-BblBOJA» YKa3blBAETCH NpUYMHa OLLINGKM

K cnegytowemy
npobnemHomy
napameTpy Aepesa

Bblaenexune B aepese napameTpoB criedyloLlero napameTpa,
CYMTaHHOTO M3 NpUbopa UK 3anMCaHHOro B HEro C OLLMOKOM.
Takow napameTp NOMeYeH KpacHbIM LiBETOM, B none «Owmnbkm
BBO/a-BblBOAA» YKa3blBaeTCH NPUYMHA OLLINOKM

A|t+"~|-"'

OT4eT O CTpYKTYpe
KOHdurypauum

Bblgaya TEKCTOBOrO AOKYMEHTa CO 3HaYEHUsIMU NapaMeTpoB,
onpedensiioLmMx CTPYKTypy npubopa

CuuTaTb NapameTpbl
CTPYKTYPbI

CuuTbiBaHWe cnyxebHbix NapameTpoB, HEOOXOANMBIX AMNA
noctpoexusi Tabnuy MNMporpamm TexHonora.

"padmkn ycTaBku

Bbl3biBaeT OKHO pefakTMpoBaHus rpacduka KoppekLumum ycTaBku

Onpoc oTAenbLHOro [ocTtyn k oTAenbHLIM NapameTpam npubopa (Tonbko Ans Alt+S

napametpa OMbITHbIX MOfb30BaTeENen)

lMposepka cBsa3m (VET, CunTtbiBaHVe nmeHun npnbopa n Homepa BepcUU ero Alt+N

dEv) NpoLMBKU. Vcnonb3yeTcs AN NpoBepKM CBA3U ¢ Npubopom.

MeHio Pexumbi OnpepeneHne peXMMoB paboTbl NporpaMmsi (3anucw,

nporpaMmmbl YTEeHUs1, OTOOpPaXXeHUs1 NapameTpoB)

[MokasbiBaThb NMHenHble | lNoka3bliBaeT MHAEKCHI NnapamMeTpoB. JInHenHbIe MHAEKChI

VHOEKChI napamMeTpoB HEOOXOAUMBI NPV CO34AHUN HOBBIX NPOrpamm,
paboTatoLumx ¢ npubopom

Pexum aBTOoMaTuyeckoro |B aToM pexumMe nporpamma aBTOMaTU4YeCcky CHUTLIBAET U3

yTeHus npmbopa 3HavyeHnsi napameTpoB OTKpbIBAEMON nanku. [Ans
OTKIMIOYEHNS pexmma HeobXo4MMO CHATL hriaXxok nepes
[OaHHbIM NMYHKTOM MeH0. JTO Heobxoaumo, Hanpumep, npu
paboTe ¢ KoHcurypatopom npu OTKNOYEHHOM nprubope.

Pexum HemeaneHHon B aTtom pexume 3annch 3HavyeHUs napameTpa

3anucu OCYLLECTBISIETCS Cpa3y Mocre ero BBOAA.

He nepepnaBatb B aTom pexunme npmbop He NPOM3BOAUT YTEHMS U 3aMUCU

aTpubyTbl NnapameTpoB  (aTpnbyToB NapameTpoB. Pexum HemMHoro yckopsieT paboTy, Ho
MOXET MPUBECTU K OLLMOKkaM BBOAA-BbIBOAA, eCnu B npubope
YCTaHOBIIEHbI aTPUOYThI 3aLLMTHI.

CeTeBble NapameTpbl OTKpbIBaeT OKHO, B KOTOPOM MOXHO U3MEHUTb CETEBbIE

nporpaMmbl napamMeTpbl NporpamMmmeil

Toolbar OTobpaxaeTcs naHenb MHCTPYMEHTOB

Statusbar OTobpaxaeTcsa naHenb NOACKA30K (BHN3Y OKHa)

[MpeobpaszoBaTenb BbibupaeT Tvn npeobpasoBaTtens (RS-485 nnu RS;232).
ABTOMaTUnyecknin npeobpasoBaTtenib NO3BONSET YCKOPUTb
o6MeH no cetu

MeHto CepBuc [OononHuTenbHbIe oNuuKU (MHMUManNUM3auusa npubopa,
CMeHa naponeu v np.)

MHuunanusmposaTtb BoccTtaHoBneHve B npubope 3aBOACKMX YCTaHOBOK Alt+l

npubop

MocnaTb komaHay APLY |MocbinaeTt komaHay nepexona npubopa Ha HOBble ceTeBble Alt+A

HaCTPOWKU
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Komanpa HasHa4yeHue KnaBuwmn

CwmeHa naponen M3meHeHne naponen Ans NOfHOro U CpeaHero ypoBHeW
focTyna

OkcnopT cnucka Mo3BonseT co3gaTb CNMCOK NapameTpoB npubopa B chopmaTte
napameTtpos B HTML HTML
JKcnopT npoToKona Mo3BonsieT aKcnopTUpoBaTh MPOTOKOM OMpoca OnepaTUBHbLIX
n3mepeHun B Excel napameTtpoB B MS Excel
MeHio CnpaBka CnpaBoy4Has uHcopmauums
CopepxaHve crnpaBku CnpaBoyHas nHdopmaums o pabote ¢ KoHdurypaTtopom
O nporpamwme... CnpaBoyHasi nHdopmaumsi o KoHdurypatope

10.6.4 NaHenb nHctpymeHToB KoHdmrypaTtopa

— COOTBEeTCTBYeT KoMaHAe HoBbi n3 MeHo Pawn.

— cooTBeTCTBYeT KomaHae OTKpbITb M3 MeHto Pann.

— cooTBeTCTBYeT KoMmaHae CoxpaHuTb 13 MeHio dann.

— COOTBETCTBYET KOMaHAe CuutaTb BCe napameTpbl U3 MeHto [Mpubop.
— COOTBETCTBYET KOMaHAe 3anucatb Bce napameTpbl U3 MeHio [Npnbop.

— COOTBETCTBYET KOMaHAe 3anuncaTb TONbKO N3MeHeHHble 13 meHto Mpubop

(cTpenka — 3enieHoro useTa).

— COOTBETCTBYET KOMaHAe 3anuncaTb TOMNbKO napameTpbl ¢ ownbkamm n3 meHio MNprubop
(cTpenka — kpacHoro ugeTa).

p — COOTBETCTBYET KOMaHae Cuuntatb BCe napameTpbl Nankyu U3 MeHI0 |'|pl/|60p.

— COOTBETCTBYET KOMaHae 3anucatb BCe napameTpbl Nanky U3 MeHo |-|pl/|60p.

— COOTBETCTBYET KOMaHAe 3anvcaTb TONbKO M3MEHEHHble MapameTpbl Nanky U3 MeH
Mpubop.

— COOTBETCTBYET koMaHae K npeapbiayLiemy npobrnemHomy napameTpy s MeHto Mpubop.

— cooTBeTcTBYeT KomaHae K cneaytouiemy npobnemHomy napameTpy n3 metto Mpubop.
IE‘ — COOTBETCTBYeT KOMaHae VHnumanusnposaTb Npubop 13 meHio Cepsuc.

— COOTBETCTBYET KOMaHae (0] nporpamme... U3 MeHt CnpaBKa.
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10.7 Pa6oTta c koHMrypaTtopom

C nomouybto KoHdurypatopa Bbl MoxeTe co3aaTb HECKOMNBbKO pasHbIX KOHGUrypaumm Ans ogHoro
npubopa, CoxpaHWTb UX W 3arpyxaTb B Npubop Ty KoHdwurypauuio, kotopas Heobxoguma Bam B
LaHHbI MOMEHT.

Bbl MOXeTe co3gaTb HOBYHO KOHMUrypauuio, He npepbiBasi CBsi3b KoMnbtoTepa ¢ npubopom. o
Tex nop, noka Bbl He 3anuweTe HOBYI KOHdWrypaumio B npubop, oH Gydet pabotatb co crtapoun
KOHdpurypaumen.

Mepen 3anucblo HOBOW KOHWrypaumm B npubop pekoMeHayeTcs NpoBeCcTU MHUUManusaumio
npubopa, T. e. yaaneHne ctapon KoHdurypaumm.

10.7.1 Co3gaHme HOBOW KOH(urypaumm

[

Bbibepute 13 meHo ®ainin komangy Hosbein (Ctrl+N) nnm Bocnonb3yeTecb KHOMKOM Ha
naHenn UHCTpymeHToB. Ha nucte «[lepeBo nporpamm» pabo4vero okHa nporpaMMbl NOSBUTCA HOBbIN
KopHeBow katanor «KoHdurypauma TPM151 (Mma He 3agaHo)». NocnegoBaTenbHO pa3BopaynBast
[epeBO MapamMeTpoB, BBeAUTE HyxHble 3HadveHus. KoHdwurypaums cosgaHa. CosgaHHyto
KOHJMrypaumio coxpanute B daiin unu sarpysute B npudop.

Mopackaska! YTobbl pasBepHyTb AepeBO MapaMeTpoB, LUENKHUTE MbILIKOW MO MAIOCMKY OKOMOo
Ha3BaHWs nanku. YTobbl CBepHYTb AepeBO, LENKHUTE MBbILKOM MO MWHYCYy OKONO Ha3BaHWA
pa3BepHYTOM Nanku.

HoBas koHUrypaums aBToMaTnyeckn co3gaeTcsi Npy ctapTe Nporpambl.

Mpn co3gaHMM HOBOM KOHMUIypauum paHee CUYUTaHHble 3HayYeHUst KOHMPUrypaLMOHHbIX
napameTpoB npubopa obHynsaTCS.

10.7.2 3arpy3ka nporpaMmmMbl Ha APYromMm ypoBHe AocTyna uim cMeHa

moaudukaumm

Bbibepute 13 meHio ®dann komaHgy HoBbin ypoBeHb/Mogudumkauus. [Mporpamma 3anpocut
noaTBepXaeHe Baluero HamepeHVs MepekmioUYnTECA Ha APYroi ypoBeHb/Moaudmkaumo. Haxmute
[Oa]. 3anyctutca Mactep koHdurypauuii TPM151. BeinonHss ero ykasanus no n. 10.3, 3arpysute
Heobxoaumyo MogmndmrkaLuio unu BeibepnTe ypoBeHb AOCTyNa.

10.7.3 OTKpbITME KOHDUrypauuu us cbanna

'}

=
Bbibepute 13 meHio Paiin komangy OTkpbiTe (Ctrl+O) unm Bocnonb3yeTecb KHOMKOM Ha
naHenu WHCTPyMeHTOB. B 3aronoBke rnaBHOrO OkHa MporpaMMbl M PsAOM C KOPHEBOW Narkown
KoHdwmrypaumsa TPM151 otobpasutcst umsi oTkpbiToro channa.
Mocne 3arpy3ku chaiina koHdUrypauum B none «3HayeHWe» napamMeTpoB MOSBSTCS 3HAYeHWs,
KoTopble ObinK 3anucaHbl B danne. [lanee nx MOXHO 3anucate B Npubop unm oTpedaKkTupoBaTh M
noTom 3anucatb B Npnbop nnu B cann.

10.7.4 CoxpaHeHue KoHcurypauum B chann
[na coxpaHeHus KoHUrypaummn B ¢avin BoCrofib3yeTecb koMaHgaMmu m3 meHio davin CoxpaHuTb

(Ctrl+S) nnm CoxpaHuTb Kak. Takke MOXHO BOCMOMb30BATHLCA KHOMKOM Ha NaHenn VHCTPYMEHTOB.
KomaHaa CoxpaHnTb Kak Bbi3blBaeT OKHO CTaHAAapTHOro auariora, rae HeobxoaMMo 3afaTh MMS U MecTo
pacnonoxeHus parina. Komanga CoxpaHuTb CoxpaHsieT dani nog CyLLEeCTBYOLLMM UMEHEM.

daiin koHdUrypaumm nmeeT pacwmpenne .151.
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10.7.5 CuntbiBaHMe KOoHduUrypaumm n3 npubopa

|_|pVI onepaunn CH4UTbIBaHUA NPOUCXOOUT CHUTbIBaHUE 3HaYeHun napameTpoB n3 an6opa n nx
oTobpaxeHue B paboyem okHe KoHdurypaTtopa B onpeaeneHHow nanke.

Onsa cunTbiBaHUS KOoHdurypaumm ns npubopa npeaycMOTPeHbl TPU pexuma: CYMTbIBaHWE BCEX
napameTpos Wu3 npw6opa, CYUTbIBaHME nNapamMeTpoB TOJIbKO TeKyLIJ,eVI nankM wuwnn pexunm
aBTOMATU4EeCKOro YTeHus.

CuuTtbiBaHMe BCeX NapamMeTpoB U3 npudopa
Bbibepute us meHto MNpubop komaHagy Cuutatb Bce napameTpbl u3 npubopa (Alt+R) nnu kHonky

Ha NaHenu UHCTPYMEHTOB.

CuuTbiBaHMe BCceX NapamMeTpoB M3 mpubGopa MOXeT 3aHsTb AnuTensbHoe Bpemsi. B npouecce
CUMTbIBAHMS Ha (POHE [MlaBHOrO OKHa MporpaMMbl MOSIBUTCA  MH(POPMALMOHHOE OKHO CO
CTaTUCTUYECKMMU CBELEHVSIMM O Xode npouecca. Ero sakpbiTue o3Havaet, YTo NpoLEeCcC CHATLIBAHUS
napameTpoB u3 namsiTu npuGopa OKOHYeH. B paepeBe napameTpoB OTOGPA3ATCS CUMTaHHblE
3HaYyeHus.

Pexxnm aBTOMaTM4e€CKOro YTeHus

JaHHbIA pexxvM No3BonsieT aBTOMaTUYeCKW CYMTaTb 3HAaYEeHWs napameTpoB, COAepXalunxcs B
OTKpbIBAEMOW narnke. Takoe cuuTbiBaHUE MPOUCXOAMT ObiCTpee, YeM CUUTbIBaAHWE BCeX napaMeTpoB
13 npubopa.

CynTbiBaHWe MapaMeTpoB B 3TOM pEeXUMe BO3MOXHO, €CMU [0 3TOr0 3HaYeHus napameTpos,
CcoAepXallumMxcsl B OTKPbIBAEMOW Nanke, cyUTaHbl He 6binu (T. . B none «3HayeHue» Obino ykaszaHo
«HeT gaHHbIX»).

Ons BKNIOYEHNA pexuma aBTOMaTUYECKOro YTEHWS YCTaHOBUTE (PNaxok B MeHI0 Pexumbl
nporpamMmmbl — Pexvnm aBTOMaTU4eCKOro YTeHus.

MNpumeyaHue - Mpy pabote Ge3 noaknYeHHOro npubopa PexuM aBTOMATUYECKOro YTEHUs
peKoOMeHOyeTCs OTKIMHOUUTD.

CuuTbiBaHME NapamMeTPOB TOJILKO TEKyLLer nanku

B npouecce paboTbl, Hanpumep npu aBToHacTpoiike MN[-perynatopa, npubop MOXeT N3MEHUTL
3Ha4YeHnsaA CBOUX MNapameTpoB. OHu MOryT He coBnagaTtb CO 3Ha4YeHuaAMK, HaxogAwumMuca B
KOHd:)I/IpraTOpe N CHYUTAHHbIMU paHee. HOSTOMy MOXeT BO3HUKHYTb HeOGXO,D,I/IMOCTI: 06OHOBUTL
MHopMaLuio o napameTpax B nanke KoHdwurypatop. [1py 3TOM pexum aBTOMaTUHECKOro YTEHUS He
NO3BOMSET BbINOMHUTL 3Ty ONepauuto, T. K. 3Ha4eHuss napameTpoB B KoHdurypaTope yxe ecTb.

,D,ﬂﬂ CUYUTbIBAaHUA NapamMeTpoB TOJTbKO TeKyLI.lel7I nanku BblgennTte ee, yCtTaHOBMB Ha Hen Kypcop,
1 Bblbepute komaHgy CumtaTb BCe napameTpbl BblAeNeHHOW nanku u3 MeHwo [Mpubop unm KHonky

o

10.7.6 PepaktnpoBaHue 3Ha4eHUM NapamMeTpoB

[ns n3MeHeHnst 3HayYeHUs napameTpa MOMECTUTE KypCcop MbIlLKM B norne «3HayeHue» 3Toro
napameTpa v KNuKHUTE ABa pasa - Bbl nepeinaeTe B pexuM peaakTMpoBaHus.

3agante 3HayeHve C KnaBuaTypbl (ONS YMCMOBOro napameTtpa) unu BblbepuTe ero u3
packpblBaloLLEerocs cnvcka. [ns saBepLueHns BBOAA HaXXmMuTe knasuwly Enter.

Ecnu 3HaveHne He nomeLLaeTcs NO LUMPUHE KOMOHKW, paclunpbTe ee A0 HyXHOro pasmepa. Ans
3TOr0 B BEpXHEW 4acTu 3KpaHa MOMECTUTE Kypcop Ha rpaHuuly [ABYX CTonbuoB B CTpOKe C
3arofioBkamu, HamguTe MOMOXeHWe YykasaTens, Mpu KOTOPOM oOToBpasuTcs [AByHanpaBneHHas
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cTperska, 1, yaepXuBasi HaxaTol NeBYI0 KHOMKY MbILLKWU, NepeaBuHbTE rpaHuuy crtonbua Breso unu
BMpaBo.

MN3MeHeHHble 3Ha4YeHUst 0TOBpaaloTCsl 3efeHbIM LIBETOM U COXPaHSITCA TOMbKO B Mamsiti
nporpammel. [anee Bol MoxeTe 3anucatb U3MEHeHUs! B NPMGOP UK COXPaHWUTb UX B dhaiis.

10.7.7 PepaktupoBaHue rpacmka Koppekummn yctaBku

PepaktpoBaHne u 3agaHune rpadvka KOppekuuu yCTaBkM BO3MOXHO C MOMOLLbIO Aepesa
napameTpoB npubopa unu nNpy NOMOLLY CreLnansHOro OkHa peaakTMpoBaHus rpadouka.

[ns pepnakTMpoBaHusi rpadhuka Koppekumn ycTaBku HeobxoaMmo B MepByl0 odepedb 3afaTtb
napameTpy Node 3HayeHue 0, mocne 3TOro MOXHO HayvMHaTb pefaKTUpOBaHWE KOOPAMHAT Y3MOBbIX
Toyek rpadmka. MNocnepgoBaTenibHO HaYMHAsS C NEPBOV TOYKW, 3afaliTe 3HaYeHUs KoopAMHAaT y3MoBbIX
Touek napameTpamu absc u ordn. ObpaTute BHMMaHWE Ha TO, YTO 3Ha4YeHus X, BXOOHbIX BENUYMH
(napameTpbl abcs), 4OMKHBI ObITb 3anuncaHbl, Ha4YMHas OT MUHUMAanNbHOrO 3HavyeHus B Touke Ne1 go
MaKCMMarnbHOro 3Ha4YeHUsi BXOAHON BENWYMHbI B MOCMEeAHew y3noBow Todke rpadmka. Mocne Toro,
KaK 3anucaHbl BCe KOOpAMHaTbl Y3roBbIX TOYek rpadumka, Heobxoaumo 3agatb napameTpy Node
4YMCIO 3afaHHbIX Y3MOBbIX ToYek rpadpmka (ot 2-x go 10).

PepnaktpoBaHue rpaduka KoppekuMn ycTaBkuM HamHOro yaobHee npu nMOMOLLM CrneuuansHOro
OKHa pefakTupoBaHusi rpacuka. [ns Bbi3oBa 3TOrO OKHA BOCMONb3yWTECb KOMaHAoW MeHto MNpubop
— [padmkun yctaskm — Mpadpmk Ne...

B oTkpbiBLeMca OkHe BblbepuTe WCTOYHWMK [aHHbIX Ans Bxoda rpacduvka, B [[aHHON
Moaudukaumm npubopa 3TO MOXeT OblTb nnbo BenuuuMHa, wusMepeHHas Ha Bxoge 2
(Bbluncnutens Ne2), nubo Bpems wara.

x4
[hocur M Beoa rpedeca:
1 T — =1
F0.00 LD VENOSE L TOLEE TRS0HE S
= = DoctynHsie nons

cronbuoe X n 'Y

Ysromeie T rpadina
Ne “
45000

E -40070

a 10000

Y 4 noan

W3o6paxerue \ 5 00
rpadvka KOppeKLud 5 Han

A8 A0 lII [ |

HegocTtynHelie non
cTonBuos X u Y

PucyHok 10.7 - Peructpauusa onepaTuBHbiX napameTpoB B KoHdurypatope

3apaiiTe KONMYeCcTBO Y3MOBbIX TOYeK rpaduka. [Janee B Kaxaom JOCTYNHOM none cTonbuos X v
X 3apaiiTe 3HayeHUs BXOAHbIX BEMWYMH U KOPPEKTUPYIOLUMX 3HAYEHWIA Y3MoBbIX Toyek. [Mpu
pefakTUpOBaHWM KOOPAMHAT Y3MOBbIX TOYEK Bbl MOXETE BMAETb U300paxeHuWe rpadmka B nEBOW
YacT okHa. Mo ocu abcumcc ByneT OTMOXEHO 3HAaYeHWe BXOLHOW BEMNMWYUHBLI rpaduka, Mo ocu
opAavHaT - KoppekTupytoLlee 3HayeHne. Haxatuem knasuwm «OK», 3anuwumnTe napameTpbl rpaduka.

Mpu 3agaHum rpadmka KOPPEKUMM YCTaBKU BBOASATCS Yepes creumanq3MpoBaHHOE OKHO BBOAA
TOYKM UX MOXHO BBOAMTL B NMPOU3BOINBLHOM MOPsiAKE, @ He 06s3aTeNlbHO MO BO3pacTaHuio aGeLmcehbl.
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10.7.8 UHnumanusaumsa npubopa

Mepepn 3anucbio HoBOWM KoHdUrypauun B npubop TpebyeTcs NpousBecTV ero MHULManmusaumio.
MHuumanusauus npubopa KOPPEeKTHO CTUpaeT CTapyto KOHUrypaumio 1 no3BonsieT 3anncatb B HEro
HOBYIO. |-|pl/| nonbiTke 3anucatb HOBYHO KOHCbVIpraLl,I/I}O be3 yoaneHua CTapOVI MOXEeT BO3HUKHYTb
KOHIIMKT 3HAYEHUI napamMeTpoB M Npubop 3abroKkMpyeT 3anuchb YacTu HOBbIX MapaMeTpoB.

DYHKUMS MHMLManNu3aunM OOCTynHa Tonbko npu 3arpy3ke KoHdurypatopa Ha nomHOM ypoBHe
poctyna (cm. n. 10.5).

Ons uHMumanmsaumm npubopa Bbi3oBuTe kKoMaHay VHuumanusmposaTtb npnbop n3 meHto Cepsuc.

Takxke MHUUMann3aums BbINOMHSAETCA Npn HaXaTnn KHOMKU

10.7.9 3anucb 3HaYeHU NapamMeTpPoOB B Npuéop

|-|pI/1 onepauun «3anuncb» npouncxoanTt nepenucbiBaHne 3HaYeHun napameTpoB W”U3 OKHa
KoHdurypaTtopa B npunbop.

Bbl MoXxeTe 3anucatb B anI60p BCe napameTpbl, TOJIbKO U3MEHEHHbIe UK Te, KOTOPble Bbl camun
Bb|6epeTe Ang 3anncun. Kpome Toro, Bbl MOXeTe BKNHOUNTb pexnm HeMe,ElJ'IeHHOVI 3anuncu.

3anucb Bcex napameTpoB B npuéop

3anucb Bcex napameTpoB B an60p HeOﬁXO,ClVIMO npounssBognTb, ecnu Bbl XOTUTE CMEHUTb
MOp,Md)VIKaLWIIO npmﬁopa mnn 3anucatb B Hero HecTaHAapTHYH KOHCbVIpraLI,MIO, CO3[aHHYy0
KOMI'I&HI/IGI;I-I'IpOI/ISBO,EU/ITeJ'IeM.

3anuncbk Bcex napameTpoB npousBeauTe komaHgow [Mpubop — 3anucatb Bce napameTpbl B

npubop (Alt+W) unmn kHonkon . Ha dpoHe rmaBHOro okHa nosiBUTCS MHPOPMALMOHHOE OKHO CO
CTaTUCTUYECKUMMN CBEAEHUSIMU O xope npouecca. Ero sakpbiTme o3HavaeT, 4TO Npouecc 3anucu
napameTpoB B NamsTb NPUGOpa OKOHYEH.

3anucb TonbKo oTpeAakTUpPoBaHHbIX NapaMeTpoB

Takoi cnocob 3anvcu No3BONSAET 3anncaTb TONbKO OTPEAAKTUPOBaHHbIE NapameTpbl, Aaxe ecrnv
OHMW HaxXOOATCH B Pa3HbIX Nankax.

[ns 3anucu Tonbko OTpedakTMPOBaHHbIX NapameTpoB BbibepuTe komaHdy 3anucaTb TOMbKO

M3MeHeHHble u3 MeHto Mpubop (Alt+U) unu kHonky .

OTpenakTMpoBaHHble 3HaYeHNs NapaMeTpoB oTobpaxatlTcs 3eneHbim LuBeToMm. Nocne 3anuncuy B
npubop LBET BCEX 3anncaHHbIX NapamMmeTpoB CTAHOBUTCSI YEPHbIM.

3anucb napaMeTpoB TONbKO TeKyLLen nanku

Bbl MOXeTe npon3BecTn 3anvcb NapameTpoB TOMbKO TEKyLLEeW nankv. Takas 3anucb NPOUCXOAUT
6bICTpee, YeM 3anncb BCEX NapameTpoB.

[ns 3anucu napameTpoB TOMbKO TeKyLlen nankv BblOenuTe ee, YCTAHOBUB Ha HeW Kypcop, U
BblbepuTe KOMaHAy 3anuncaTb BCce napameTpbl BbliAeNeHHON nankv u3 meHo Mpubop (Alt+Ctri+W) nnn

]

KHOMKY

3anucb ToNbLKO OTpeAaKTUPOBaHHbLIX MapaMeTPOB TEKyLUEeW Nanku

[ns 3anvcy Tonbko OTPeAaKTUPOBAaHHbLIX NapaMeTPoB TeKYLLEN nankv BblAenMTe ee, yCTaHOBUB
Ha Hel kypcop, v BblbepuTe koMaHay 3anucaTb TOMbKO W3MEHEHHble MapameTpbl Manky U3MEH

Mpubop (Alt+Ctrl+U) nnn kHomnky
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Pexum HemepneHHoOM 3anucu

B paHHOM pexume KoHdurypatop 3anuceiBaeT 3HavyeHve napameTpa B npubop cpasy nocne ero
N3MEHEHWS.

[na BKkMOYEHVA pexuMa ycTaHoBWUTE praXkok B MeH Pexumbl nporpammbl—Pexum
HemeAsIeHHON 3anumcy.

NpumeyaHue - Mpu paboTe 6e3 nogknoyeHHoro npubopa Pexnum HemegneHHol 3anucu
peKoMeHayeTCs OTKIMHOUMUTD.

10.8 MpocMoTp U coXxpaHeHUe NapamMeTPOB TEeKyLLero COCTOAHUSA

Bbl moxeTe peructpmpoBatb Ha [1K napameTpbl Tekyllero COCTOSIHUS (onepaTuBHbIE
napameTpbl) TPM151-05, noka3zaHHble Ha pucyHok 10.7.

10.8.1 MpocmoTp 3Ha4YEHUI onepaTUBHbLIX NapaMeTpPoB

Ona npocmoTpa 3HauyeHW OnepaTWBHbIX MapamMeTpoB  OTkponTe nanky OMPOC
OMEPATUBHbLIX MAPAMETPOB un yctaHoBuTe priaxkm OKOMO Tex napameTpoB, KoTopble Bebl
XoTuTe onpawmeaTtb (CM. pucyHok 10.8). 3aganTe nepuog onpoca napaMeTpoB B MUIIIMCEKYHOAX.
Mepuopg onpoca no ymonyaxuto coctasnget 1000 mc.

Ecnu Bo3HMKHET owmnbka cunTbiBaHUa napameTpa, B Tabnuvue 6yaeT BolBeAeHa ee npuymnHa, npu
3TOM BCSI CTPOKa NapameTpa NoMe4vaeTcsl KpacHbIM LPUETOM.

M3mepsiemble Npnbopom 3HaYeHNs BbIBOOASTCSH HAa MOHUTOP B Mpeobpa3oBaHHOM BuAe:

—  Anga TepMornpeobpasoBaTtenen u Tepmonap BbIBOAUTCA TemnepaTypa, U3MepeHHas B
rpagycax no Llenbcuio;

—  ANS aKTMBHBIX JaTYMKOB 3HAYEHWs MepecyMTbIBAOTCA B COOTBETCTBUM C €AMHULLAMU
AvanasoHa n3mepenus (cMm. napameTpbl Ain.H u Ain.L).

B npouecce uaMepeHus mpuBop KOHTPONMMpyeT paboTocnocoGHOCTL AaTyMKoB M B Cryyae
BO3HUKHOBEHVS aBapyi BLIBOAWUT MPUYMHY HEUCMPABHOCTU B Norne «3HauyeHue.

10.8.2 CoxpaHeHue 3Ha4YeHU onepaTUBHbIX NapaMmeTpoB B dpann

[Ons coxpaHeHuss B ann CYMTaHHbIX C npubopa 3Ha4YeHU’ OonepaTUBHbIX MNapameTpoB
ycTaHoBUTE brnaxok nepep ctpokor Wmsi carina agns coxpaHeHust npoTtokorna (cMm. pucyHok 10.8).
CoxpaHeHue B daiin Ha4YHETCA HEMEATEHHO.

[MpoTokon coxpaHsieTcq B TEKCTOBbIA dpain € paclumpeHveM .log, KOTOpbI B AarnbHenwwem
MoXeT ObITb 3arpyxeH B Nobylo anekTpoHHyto Tabnuuy. [Ons 3arpyskum danna B Microsoft Excel
MOXXHO BOCTMONb30BaTbCsH KoMaHAon MeHio CepBuc — JKCNopT NpoTokona usmepexuin B Excel.

Mo ymonuaHuio nporpamma npeanaraet uMsa dainna ans CoXpaHeHus, COCTosILLee U3 TeKyLLero
Mecsiua un aatbl. iMa darina ykasaHo B none «3HadeHuney». Paiin MoXHO nepenmeHoBaTthb. [ns aToro
yCTaHOBUTE KypCOp Ha MMeHU daiina, ABaXabl LUENKHUTE N0 HEMY MbILLKOW U Habepute HOBOE UMS.
darin cosgaeTcs B TOW e nanke, rae ycraHoeneHa nporpamma «KoHdurypatop TPM151».
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PucyHok 10.8 - Peructpauus onepaTuBHbIx napameTpoB B KoHdurypaTope

10.9 Mporpamma «6bicTpbi cTapT TPM151-01»

Mporpamma «BbicTpein ctapT TPM 151-05» npegHa3HaveHa Ans ynpoLeHns nepBor HaCTPOWKN
npubopa TPM151-05.

He pekomeHgyeTcsa mncnonb3oBaTb nporpammy «bbicTpein ctapt TPM 151-05» B cneayowmx
crnyyasix:

npu nporpammupoBaHun npubopa TPM 151-05, koHdburypaums kotoporo yxe 6bina Ao aToro
n3meHeHa. B atom cnyyae ncnonesynte nporpammy «KoHdurypatop TPM 151»;

npyv nporpamMupoBaHWn npubopos Apyrnx Moaudmkauui TPM151-xx. [Ona  kaxaon
moaudukauum TPM151-xx cywiecTByeT CBOsi nmporpamma ObicTporo crapta. Jlobyio 13 Hux Bbl
MoxeTe becnnaTHo ckayaTb c caiTa komnaHum OBEH www.owen.ru.

[nsa 3anycka nporpammbl «bbicTpbin ctapT TPM 151-05» 3anyctute dharin EasyGoTRM151-05.exe ¢
Avcka, BXOASALWEro B KOMMEKT noctaeku. [lanee nporpamma npeanaraeT psj BONpOCOB, OTBETUB Ha
KoTopble, Bbl npon3BeaeTe koHdUrypupoaHue npubopa.

62
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11 MporpammMmupoBaHue C NOMOLLbI KHOMOK Ha NULEeBON NaHenu

npubopa
11.1 CooTBeTCTBUE CUMMBOJIOB Ha LUhpoOBOM MHOUKaTOpe bByKkBam

2c
><I:|
<z
My

naTuHckoro andgaBuTa

Aol dEFLHLOIHFLARo PR r5E Uu

ADbDCAdEFGHiI I JKLmMnoPqgqrsStuUyvy
11.2 O6wme NPUHLMNbLI NPOrpaMMUpPoOBaHUA

O6Lwwas cxema 3aaHnsa napameTpoB NpuBeAeHa Ha pucyHok 11.1.
( PaBGounii pexum )

ebiGop MAMNKH) |

| FnagHOe MeHI (
HEXET W Y MBaTs

- 1

A 4

BuiGop HOMepa AnemeHTa
(Kanana, WarawnT.4.)

r
.

3 .R. 3 NMapameTpbl
] O6uwme — MapameTtpbl NANMKW
napameTpbi = ana Inementa N2 1
ans Anementos | M 1
AE

MapameTpsi
ana Anementa Ne N

Al |l ¥

PucyHok 11.1 - O6wan cxema 3agaHusi napaMmeTpoB

11.2.1 OcHoBHbIe NpaBuna npu paborte B FMaBHOM MeHI0 U Npu BbiGope
I
)

AnemeHTa
»
— Bbibop B nobOM MEHIO OCYLLECTBNSIETCA KHOMKamu @ " (
=
(umknuyecky B NioOYIO CTOPOHY —--)).
— Mpun aTom muraet ToT LIM, Ha kKOTOpOM nameHseTca nHdopmaums.
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- 3HaK KOHUa cnucka npu LMKnn4eckom nepemeLleHnin.

- - obosHayeHune rpynnbl «O6WwMe napameTpbl» Npu Bbibope anemeHTa

(Kanana, lMporpammbl 1 T. 4.).
— Mocne Toro, Kak Bbl coBepLumnu Belbop, HaxXMUTE .

Mepexoa Ha npeablQyLWMN ypOBEHb BCErAa OCyLLEeCTBASAETCS KHOMKON .
11.2.2 Bxop B pexum lNporpammupoBaHus. NnaBHOe MeHIO

=]
[ns Bxoga B pexum [MporpamMUpOBaHUsi HAOXXMUTE KOMOMHALMIO KHOMOK —3 . Bbl

nonapete B [MaBHOEe MeHI0 NnapameTpoB (pUCyHoK 11.2).
Ha LIN1 oTobpaxalTcs MMeHa namok, B KOTOpble CrpynnupoBaHbl napameTpbl. Boibepute

KHOMKamu n HYXXHYIO nanky U HaxXmute .

[ PaGouywi pexam )

= ) | | =

MNapameTpu Nporpams
| Texnonora

LAT: ws MATIKH |

{mmraer)

Fllcfﬂ,-uer;narupa

" B mompweawm TPM151-01
il MCNOALIYETCR

[}
PEXHMOE

MNapameTpul Bronos

FMABHOE

MEHIO | CeTesie HACTPOAKH Npubopa

| Peaxums npubopa Ha OTKAKNEHNE
HANPAXEHWA NHTAHKA

| DCHOBHbIE HACTROMKN
EOHMIypaLmMg

Napamerps B3

Crysxebie NApaMeTpL

JHaK KOHLA CRCER

PucyHok 11.2 - TmaBHOe MeHI0 NapamMeTpoB
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11 NporpammMupoBaHu1e ¢ NOMOLLLIO KHOMOK Ha NMLeBOi NaHenu npu6opa

11.2.3 Bbi6op dnemeHTa (KaHana, Mporpammsl, Larau 1. A.)

MapameTpbl HeKOTOpbIX Manok CcrpynnupoBaHbl no OnemeHtam (KaHanam, Bxopam,
Mporpammawm/LLaram n 1. 4., npy 9TOM 4YacTb NapameTpoB sBMsieTCs obLlen Ansi Bcex JnemMeHToB
(cm. puc. 33).

Ha LIM1 npu BbiGope oToBpaxaeTca o6osHadeHne anemenTa («IH» unn «LHAn» - Kanan, «Prol»
- Mporpamma 1 1. A.), Ha LIN2 - Homep OnemeHTa.

BbibepuTe HoMep OrnemeHTa KHomkamu " M HaXMuTe .

11.2.4 Bxopg B nanky ¢ napameTpamu. UHAMKaLusa npu 3agaHumn
napameTpa
Mpu Bxoge B nanky Ha uHaukatope oTobpaxaetcs nHcopmMaumsi 0 NnepBoM napameTpe.

MokasaHnsi UMPOBLIX MHAMKATOPOB MPU 3adaHuM napameTpoB (Ha npumepe napametpa St.tY
ans Wara Ne 1 MporpaMmmbl TexHomnora) NnpuBefeHbl Ha pucyHok 11.3.

U Skb '_'4’ <« MmMa napametpa (muraer)
Lup2 b1l | «— 3navesne napamerpa

un3
Ly4

S f‘_' «— "llar" {;'_-H = "I(aHan",Pr — "Mporpamma” u 1.4

«—— Howmep Wara (Kanana, lMNporpammel v 1.4,)

PucyHok 11.3 - Noka3aHus undpoBbIX MHOUKATOPOB NPU 3a4aHUN NapaMeTpPoB U T.4.

11.2.5 NepemelweHne mexay napameTpamm B nanke

— MNepemelyeHne mexay napameTpamu
X || T-

OCYLLEeCTBNSAETCA  KHOMKamu "
[¥] ,ﬂ-ﬁ NapawmeTpei
(- -) (umknuyeckn B nOBYH0 CTOPOHY). i nanku
Mpu aToM muraeT nms napameTtpa Ha LIN1. rjl_I

- Iz' - 3HaK KOHUa crnucka npu I

»
LMKITUYECKOM NepemMeLLeHnn. [A]
[ .

- — - 0603Ha4YeHne Bxoda BO BIOXEHHYIO .
nanky.

— Bbl Bbibpanu OnemeHT (Kanan, War n 1. a.) u
nonann B nanky [Ans 9Toro JOnemeHTa, Ho T
nepemewatecs Bbl  Tenepb MoxeTe mexay
napameTpamu BCEX OnemeHTOB
nocnefoBatenbHo  (Uuknuyeckn B mobyio
CTOPOHY): O6Lwme napameTpbl —
MapameTpbl ans AnemenTa 1 = PucyHok 11.4 - NepemelyeHue no
MapameTpbl ANs AnemMeHTa 2 = ... —* oblume napameTpam nanku
napameTpbl.
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11.2.6 3agaHue 3HauYeHUs1 NapameTpa

BbibepuTe napameTp AnNst USMEHEHUSS U HaXMUTE . Mpn 3TOM HayHeT muratb 3HayeHue
napametpa Ha L|A2.

o fk il
3apgainTe 3HauyeHne KHomkamm 7] .

o vl
Ecnn napameTp CUMBOSbHbLIA, TO NPU HaXaTuUn KHOMOK " 3Ha4yeHusa napameTpa
nocnegoBaTenbHO BbIBOAATCS Ha LIN2.

Ecnn napameTp uucrnoBoW, TO KHOMKa

YBENUYMBAET, a KHOMKa yMeHbllaeT 3HadveHue

napametpa.
A
Ecnu  HaxaTb  KHOMKY unu "

yaoepxuneaTtb ee, TO UISMEeHeHNe 3Ha4eHUA YCKOPUTCA.

Mocne TOro, Kak 3HAYeHUe 3afaHo, HaXMUTE WamennTe
3HaYeHme

KHONKaMu

HaXxXMute ) CHoBa HayHeT Mwuratb WUMs I

napametpa Ha L|A1.

(,EU'IFI BbIxoga 6e3 3anuMcu HOBOro 3HayYeHust

PucyHok 11.4 - U3meHeHue 3Ha4YeHus
napameTpa

11.2.7 CoBur fecATUYHON TOYKU

N
I'Ip|/| NU3MEHEHUN 3Ha4YeHUA napameTpa KHOoMKamMu n AeCATUYHaA TOYKa He MeHdAeT
CBOEero nonoXeHwud, 4To orpaHn4ynBaeT MakCumMmarnibHoe 3Ha4YeHne napameTpa.

“t

Hanpumep, Ha LIN2 oToGpaxaeTtca 3HaveHune «8.974». Mpu HaxkaTum KHOMOK 7]

OyneT NPoUCXoanTb U3MEHEHUE 3HaYEHUs!, Ha4YMHas ¢ NnocneaHero paspsaa:
«8.974» —5«8.975» —5«8.976» — ...

MakcumanbHoe 3HayeHue, KOTOpPOe MOXHO ycTaHoBUTb Ha L2, - «9.999». [Ons BBoAa
6onbLuero Yncna Heo6XxoANMO CABUHYTbL AECATUYHYIO TOYKY.

[ns cosuea 0ecsimuyHOU MOYKU:

— o Havana pepakTMpoBaHWsA 3HayYeHus (T. e. korga Ha L1 muraet ums napameTtpa) Haxmute

n yﬂ,ep)KVIBaVITe KHOMKY . L‘Iepes HEeKOTOpOoe BpeMA HavyHeTCA LI,MKJ'IVNGCKVIVI cABur eBnpaso
[ECATUYHON TOYKM Ha LIN2:
— «8.974» — «89.74» — «897.4» — «8974» — «8.974» — ...

66
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f,D,O)KLWITer MOMeEHTa, Korga pAecAaATudHaa TOo4YKa YCTAaHOBUTCA B HYXHOE MonoXeHue, U

oTnycTuTe . Tenepb Bbl MOXeTe 0TpeaakTMpoBaTb 3HaYeHUe NapameTpa.

11.2.8 BnoxeHHbIe nanku

HekoTopble nankv MMEIOT B CBOEM COCTaBE OLHY WIM HECKOJIbKO BIOXEHHbIX Manok (Hanpumep,
nanka «Perynstopbi»).

BnoxeHHas nanka o6o3HavaeTcs Ha LIN2 3Hakom
nokasaHo Ha L1 (cMm. pucyHok 11.5).

HaxmuTe , YTOGbI NONACTb BO BMOXEHHYHO Nanky.
Bce onepauun ¢ napameTpamu BO BIIOXEHHOW Narke BbINOMHSTCA Tak Xe, Kak U B OCHOBHOW
nanke.

. [pn aTom HasBaHwe nanku

Mapamerpe nankm

Mapamerpes
RNOKEHHOW
nankw

H

B

PucyHok 11.6 - PaboTa ¢ BNOXeHHOW namnkown

11.3 Cxembl 3agaHus napaMmeTpoB

MoapobHble cxembl 3aAaHnsa NapameTpoB NpuBedeHbl Ha pucyHkax 11.7 — 11.19. HepocTawouwme
cxembl Bbl HangeTe B Apyrux pasgenax PO.

BHUMAHME! OcHoBHble napameTpbl KOHGUrypauum (B HaCcTHOCTW, NnapameTpbl Perynstopos 1
BbIXOAHBIX 311IEMEHTOB) HACTOSTENBHO PEKOMEHAYEeTCS 3aAaBaTh C MOMOLLBIO NPOrpamMMbl
«KoHdurypatop TPM151».

11.4 3apgaHue napameTpoOB NporpamMmm TexXHorora B pexumMe «GbICTPOro»
nporpaMmMupoBaHus

3agaHve napameTpoB [lporpaMm TexHormora M YcTaBoK M MoporoB WHcnekTopa MOXHO
NPOM3BOANTb TakxKe B pexnme «BbICTPOro» nNporpaMmnpoBaHUs.

e
B, cTEn
[Ons Bxofa B pexum «BbIcTporo» NporpaMMUpoBaHUsi HaXKMUTE + .

CxeMa pexuma «BbICTporo» nporpaMMmMpoBaHus NpeacTaBneHa Ha pucyHke 11.7.
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Mpn Bxoge B pexum «BbICTporo» nporpammMvpoBaHWsi BO BPEMS BbINOMHEHWUSI MpPOrpaMMbl
npubop cpasy nepexoguT K napameTpam Tekyuwlero wara, npy Bxoge B pexwum «BbicTporo»
nporpamMmmmpoBaHus 13 pexxuma STOP npmbop nepexoaut k napametpam Lara 1 Mporpammei 1.
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11 MporpaMmmupoBaHue ¢ NOMOLLLIO KHOMOK Ha NMLEeBOX NaHenu npubopa

Napamerps Wara Ne 1

EcnE (timE) = *no spemeny’
And [And] = *no auauesdio W EpeseHin®
ar  (or)  ="no auasedio WK epesein®

[Sn.PS| Ycnonwe npW Nepesone Mo SHIYSHHO":

LESP(LLSP) = “suatende co mxopa in,PS
meHbe SP.PS"

LE SP{GHSP)= "suaieHus oo axofa inPS

Gonwwe SP.PS”

(in.PS) Homep exona (1 win 2, ssnmana,
© KOTODOrD AOMTKHA A0CTHYL aHasenuA SP.PS.
afF [oFF) =mxon He Hazkasen

pe LG.PS = timE
HE MOSENAKITCA

(SP.PS) “3nauenue” mm nepexoa,
Juavenws —9999,,,9999 egwam,

o
w
&g {t.PS) QnwTenLHocTs Wwara, 3HaueHna
g 00 4 00MuH...99 4 99 Mus Wl
= E 00wt 00 c...99 muw 99 ¢
MapameTpos g%
Yetanox - _—
Ha Ware Ne 1 (SP,Pr) Brop B nanky TlapameTpl yeTagok”
(cw, pec. 40)
NapameTpii -
noporos - P E | pr, trl Bueop, B nanky
wa Ware Nz 1 ne rluporun WHCTEKTOpa”
{cm, pac, 48)

NapameTpel Wara Nz 10

tia & cex

PucyHok 11.7 - Cxema 3agaHus napaMeTpoB NporpaMm TexHorora B pexume Bbictporo
nporpaMmmMupoBaHus
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| (SP.Pr) Bxon & nanky
1 SEP" "Mapamerpsl yerasox" I
| -3 W3 pekuma bctpoe |
1 [ nporpaMMHposanMe I

NapameTpsl YETaeku
B Kanane N1

{LF.LU) CropocTe
MIMEHEHHA YCTABKA,
3HaveHu

0,000,,.2999 en,wam, /MuH

(P=5P) Tun yorasem:
wrl (wAL) = "3Hauenne”
Po (Po) = "MowsocTs”

77| (SP.LU) Jnavenne yoTaskm
JnaneHrR
—4999,, 9999 ap.uam,

PucyHok 11.8 - Cxema 3agaHusi napameTpoB YCTaBKM B pexnMe BbicTporo nporpamMmMmupoBaHus
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| rnaBHOE T Bxo 8 marnky 1
I MEHIO LooP| s KOsy 1

HEXATH W YIEPXHEATE
= He NEHMEIE

elr=
S =

Buibop Homepa Kanana

Obume OCHOBHBIE NAPAMETPE KOHGHIYPALHA
napamerpn | (&1 . 2 aas Kanana Ne 1
____________ ,
NA BCeX . . |
Kananoe B AAHHOW KoH@HIypaLmm I‘
HE WCMONbIYETER |

r Napamerpi
nlH E(T]',me]mm Bemncnurens
e, 42)
! Kananoa, (ow. e
aa| i [maa]

KOHPUIYPALMK [
J
|
[}
I
I
|
|

L napauen ] - EL | (rEG) Bxon B manky I
OB [--3[ Mapauerps peryavposanua” |
napaserps L _‘ii N
Napawmerpel = CocTosinme MHcnexTopa i
PErynMpOBaHIUS | Yes = “BRmoueHo” I
& Kanane ! 4ES no = “BEKNIEHD" |
[cM. pue, 44) 4} U
I [
‘__‘ TMepexop, & manky Wecnexropa |
J |
n L |
WucnexTopa H
8 Kanane o
{os. put. 47 ) |l=
[&] ——
=

PucyHok 11.9 - Cxema 3apaH1si OCHOBHbIX NapamMeTpoB KOHdUrypauum
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__ |
CEAS Bxoj B nanky “Tapamerps Bxogos” I
:

—_ R J——

— HAXATH M YIEDAMEATE HE Medee 6 ¢

==
| TMABHOE
Il MEHIO

Buifop Homepa Bx_o;a I

E2
 —
Obuue Napamerpw Bxoga Ne 1
napameTpel )
Bxopog (in=t) Tun gatumea,

3Hasenns — oM, pasnen
"Tex, XapakTepuCTaKK”,
Mpw in-t = oFF ppyrwe
NAPAMETPEI HE NORBNAKTCS

(in.Fd) NocToanHas epesmeHn
UMdpoRore GuUALTpa,
3nasenmn 0. 1800 ¢

(Cj.=C) AsTomaTuy,
KOPPEKLMA N0 Temne-
patype caofoaHbx
roHuos TI:

aFF (oFF) = “Baikn,”
on (on) = “en.”

(in,FG) Monoca
umdbposoro bunstpa,
3xasenun 0...9999 en.uam.

(itrL) MNepwop onpoca gatymka.
3uasennn 03,30 ¢

(in.SH) Cosur
HADAKTEDHCTHEM DATHHKA,
Inasennn —399...9999 en.mam,

{im,SL} Haknou
HAPAKTEDHCTHKA [ATIHKE,
3xavesmn 0.900...1.100

(Ain.L) HuxHga rpadaua
AMANII0HA WIMEDEHWAE,
Inasenmn —999,,9999 an,mam,

b= o) 8
rqn_n’fﬂ . EPMHAA TPEHMLA
0

AKTMEHBX QaTYMKOE

| [MANGI0HA NIMEDEHHA,
/ 3nasenn —999...9999 ep.wam.

NORBARKITCRE TONRED OfA

MapameTpel Bxopa Ne 2

PucyHok 11.10 - Cxema 3agaHusi napameTpoB Bxogos
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| rnaBHOE

Bxop B nanky I
| MEHIO |
=

"MapameTpsl BrixogHsix anemeHTos”

EI « HA¥aTh M YOEPXUBATE HEe Mexee 6 ¢

I r

BriGop Homepa BeiXxoaHoro anemenra |
I [oU.EL) DUE’Q — P P " I
I T EING
|

A J Mapametpet B3 Ne 1
H
PP i,J (PoU} Tun BbixogHOro 3nemenTa
dil (MHGOPMALMOHHDIA napaMerp):
Wit IT-TH dl (dC) = pwckpeTHbiit
Homep B3 ! An (An) = aHanorosiit

(tHP) Mepuoa cneposanua
LWNM=mmnynscos.
3HaveHus 1,.81 ¢

(t.L}) MuHMmanbHan AnuTenbHOCTb
LMM=nmnynbea.
3navenns 0,05..,05 ¢

Mapametpel B3 Ne 2

PucyHok 11.11 - Cxema 3agaHusi napaMmeTpoB BbixogHbIX 3neMeHTOB
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HORHIE NAPEMETPR

! ge
| rongwrypaunn
i Kaxana Ne ..

1
“Napawampe :
1

b (dib) Soua
HEUYBCTERTENLHICTH,
aooo Jnpuemn
[H 0...99%9 ag.uam,

[F] (rEG.t) Paxum patorns
el (FEGL) = NAA

Pai
B
rEGL P (CPr) = npyes
= NogULHOHHBH [ONJOFR

(rG.Pr} Bang e nary

“Mapamerpe Paryrsrogpa”

————————— -
= A= CP
rEG .t = rEGL | rEG,1~ CPr
=
Napamerpe: Mapametpsi Dr.n:mm'
MU =perynatopa
(ON/OFF] perynaTopa oM, pie, 39
{Ph) MNanom
NPOTOPUMCHANEHOCTHA, {HYS,C)
SraeHis lwcTepeanc,
0.1,..9999 &0, wam nareerna
0.,.8999 o, wam

[t} Whmerpassia
TOCTORHHAA,
Sieevin 0., 6555

Lt BEpEHUMRILIOR
K WHTEI, OCTORHNOR
Jnrqernm 0,,.03

[, UPr} Orpasmrenss
MAKCHMYME WHTEIDANE,
Srrierim

= NII —100...100 ea.mam
= {lmin) Orpaneseie

LL ] iy WHT G,
a0f Bk

A FEET 100,100 e
[P.nom) HomusaniH:s
WILHOCTh,

Srrierim

ENMET —100...100 enw

Pery-

e (& mtdEL} Spama

aanepem
118 PERIEHEHHA
SHaqEHIAA

0,00, 320 [hin]
{Hold) Bpema
YABPHAHWA

JHaqeRHR
0,00,,,3,20 [mieH]

PucyHok 11.12 - Cxema 3agaHusi OCHOBHbIX NapamMeTpoB KOHdurypauum (npogormkeHue).

3apaHue napameTpoB perynsTopa
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]
| [P e |

MuHUManbHOE HEOBXOIMMOE M3MEHEHN
perynupyemoil BenyuHb
3Ha4eHus 0...9999 eg.mam

Ll h =] Bpems kouTpons LBA
1000 3Havenus 0...10:00 MuH

PucyHok 11.13 - Cxema 3agaHus napameTpoB koHTpons LBA-aBapuu

| Mapametpei adpf | Bocryn k orparmyenvam |

| perynMpoBaHus r- ; b BLIXOAHOA mowwHocTH |

| nns Kanana N2 ... == 1 napametpam B3 |

L __Fe W NlAeEn  _E8w -
EE

MapameTpsl BLIXOAHON
h J MOLLHOCTH

(P.rEs) Maxc. ckopocTs
W3MEHEHWS BbIXOJHON
MOLHOCTH.

3navenus 0...100 %/mMuH

3aeck W panee|
Homep Perynstopa

(P.UPr) MakcumansHas
BbIXOAHAA MOLLHOCTb.
3nasenus —100...100 %

(P.min) MuHuManbHas
BLIXOAHAA MOLLHOCTb.
3navequs —100...100 %

PucyHok 11.14 - Cxema 3agaHusi OCHOBHbIX NapamMeTpoB KOHdurypauum (npogornkeHue).
3apaHve orpaHMYeHW BbIXOAHOW MOLLHOCTH
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i

N Brop & nan
':L_r: ;5 "I'Iapaue‘rpuwuncnanopa'i
; |

Bpeiin 3a0epHed
dEL NepeknHeHHA
oo AHausHuR

0,00,,,3,20 [miae]
[A&]

Bpema yoepsanes
‘ Hol E’U 3Ha-4cH|.»:ﬂ
oo 0,00.,.3.20 [maH]

=]

TN enHpi

,-EL’HJ K MHenexTopy B3

Jnasesina

no: He sasic soaaH
1: Biaixog Mel

2: Buxog Ne2

t’d Nanea Grokkponck

-

— Mepexon, B Nanky
l p"'_-f:'""'_l noporea
3

Zapanue

noporos £
WHENEeKTOpa

{pmc, 48)

Bwbop rpynne GRoguposks

1 o nponaaHEE THTAHWA

2: 0 NEPEXDAY HE CREIYOLMA WET
3 : npW Fanycke NporpaMMel

Bifiop THNA BROKKPOBKH

SP; [0 noCTUXEHRA YOTASKN
1=5P: ao pocTexetmA yoTaske
[T

1. no npowecTens
ONPEAgIEHHOTD BPEMEHI

no: HET BNOKMPOEEA

Bpems BnokxpoBH
nepsom cpabaTkeatma
Anasenin

0...15:00 [snn]

PucyHok 11.15 - Cxema 3agaHus napameTpoB MHcnekTopa
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11 NporpammMupoBaHu1e ¢ NOMOLLLIO KHOMOK Ha NMLeBOi NaHenu npu6opa

e s g

W3 buctporo
NpOr PEMMHPOBEHHE

Bxog & nancy
f-r LE C "Jananue NOporog W
NOrMKA MHGNexTopa”

1

[Em] « Haxars W yoepeMBars He medee B o

Bu&up_H:u_ena n nurpa;u: -i

I
|
|
I
|
I
I
|
|
L———

(o]
T - - - - Buibop no;epa IJJara}
SEEP = I
= ... =[O |
.-nmen|: Pr & I
Tparpasms _,' |

Menons3osasie B NpMEATAM
peleHns of asapuM Ha
aT0M wWware

0: HE WCNONL30BATL

1: WenonkIoRaTs

Tun norvkM MHCNEETOpA
iF,oll: U-ofipasnan
iF.in: N-ofipasnas
iF.Gt; Mpaman noruea
iF.Lt: Ofparuas norwea

To4Ea OTCHETE NOPOrog
0: QTHOCHTENBHBIE NOPOTH
[OTHOCHTENBHO YCTEEKK )
1: afconoThee nopord

[apar 1
dnayenqa -9%9,,,9999 en, vam

Mopor 2

(He nonenserca, ecnw LG.EY = iG. Gt
wnn LG, 1Y = iF,.Lt)

Snavenwa =9%9,,,9999 en, vam

PucyHok 11.16 - Cxema 3agaHusi noporoB u noruku MHcnektTopa
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11 MporpaMmmupoBaHue ¢ NOMOLLLIO KHOMOK Ha NMLEeBOX NaHenu npubopa

________________________ =
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PucyHok 11.17 - Cxema 3apgaHus napameTpoB lporpamm TexHonora u YctaBok
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11 NporpammMupoBaHu1e ¢ NOMOLLLIO KHOMOK Ha NMLeBOi NaHenu npu6opa

MapameTpi Wara

CFPr- (SP.Pr) Bxog & nanky {cm, Cxemy 3aganus napameTpos
r- < E] Liap TMporpamu TexHonora)
4

Mapametpul YcTaeok Ha fanHoMm Lare

v Boifiop Homepa Kanana

r#‘
i 2
S s

e N 2

Mapametpol YeTaBkn NapameTtpol Yeraeku
e Kanane Ne 1 e Kanane N2 2

{LF.LU} Cropocts
M3MEHEHHA YCTABKM,
Juavenms

0,000... 9999 an.43M. /MiH

306cs
W panes |:
HOMED
Karana

{P.=5P) Twn ycrasku:
L (WAL) = "3HaqeHmne”
Pa (Po) ="wowpocTs”

{SP.LU) 3naveswe yoTamkm
3HauEHnn
—9999,,,9999 enmam,

{b.CH.L) Hixmss
AONYCTHMAR TPAHALA
YETARKM,

dHatenns
—9999...9999 en,uam,

{b.CH.H) Bepann
AONYCTHMESR MpaHvLE
YCTERKW,

3naueHua

—9999,,,9999 en,Hau, =14

PucyHok 11.18 - Cxema 3apgaHus napameTpoB [lporpamm TexHomnora u YctaBok (npogormkeHue).
3apgaHue napameTpoB YcTaBok Ha AaHHoM Llare Mporpammbi
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11 NporpammMupoBaHu1e ¢ NOMOLLLIO KHOMOK Ha NMLeBOi NaHenu npu6opa

Patoumnid pexum

Bxop, B nanky [naeHoe MeHK
Tpachku

Pepakrupoeanme rpad uxkoe
BuiGop rpaduka
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PucyHok 11.19 - 3apaHue v pefakTupoBaHue rpacduka KoppeKkLMn yCTaBKu
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11 NporpammMupoBaHu1e ¢ NOMOLLLIO KHOMOK Ha NMLeBOi NaHenu npu6opa

11.5 3apgaHue 1 pegakTupoBaHue rpadyuka KOppeKkLun ycTaBku

PepaktnpoBaHue rpacmkoB ocyLLecTBnsieTCs creayowmmM obpasom.
[ns 3apaHuns y3nos rpaduka:

. BbibepuTe Homep rpaduka;
e  Bblbepute HoMep y3rnoBOIN TOYKY;
e  3apavite koopauHaty (X) HoBOro yana rpadwka;

=

e HaxaTue B==H . nobasnsieT ysen B rpaduk;

. 3apanTte 3HadeHve koppekumn (Y).

[ins pepakTMpoBaHNA KOPPEKTUPYIOLLMX 3HaYeHwni (koopamHaTa Y):
. BblbepuTe HoMep rpadwka;

e  Bblbepute HoMep y3noBOI TOYKM.

. B pexwume X rpadmka HaKMuUTe KHOMKY ;
e  3ajainTe HOBOE 3HaYeHWe KOpPeKLnn.
YpaneHve y3anoBomn TOYKK rpaduka:

. BblbeprTe HoMep rpadwka;
. BblbepuTe HOMEp Y3MOBOW TOYKY;

L i
Eran
+ yaanuTe ysen rpaduka.

[ina pegakTMpoBaHUsi 3HaYEHWI BXOAHbBIX BENWUYMH rpadpuka (koopamnHata X):

. HaXXaTnem KnasuLl

. BblbepuTe HOMEp Y3NOBOW TOYKY;
yAanuTe y3noByto TOYKY;
. co3favite HOBbIV y3en rpacdumka ¢ He06XoANMbBIMU KOOPAUHATAMU.

[NIABHOE MEH IO_I

< HaXaTh W YIEPKMBATL
He Metee b c

Peaxuus npubopa Ha
" CRy4aiiHoe OTKMIOYEHHEe NUTaHUs

(bEHv) Peakuua npubopa

Ha CAY4aNHOE OTKIOMEHNE NUTAHMA:

riin  (rUn) = BO3BPAT B TOT XE PEXUM
P15 ! (p1.51)=crapr Mporpamme 1 LWara 1
StaP (StoP) = nepexog B cocroatue GTON
FACL (FAIL) = nepexon B coctoaHue ABAPWUA

}=a

PucyHOK 11.20 - Cxema 3apaHusA peakumu Ha cnyqaﬁHoe OTKIIHO4eHUe HanpsXXeHus NnuTaHusa
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11 NporpammMupoBaHu1e ¢ NOMOLLLIO KHOMOK Ha NMLeBOi NaHenu npu6opa

__________________________ -
| |
I =1 TMABHOE MEHIO |
| 'y |
L e -
« Haxatb W yOepKWBaThL
He MeHee 6 ¢

CnyxeGHeie napamMeTpbl npubopa

(mod.v) Mogudukaums npubopa.
WuchopmaumoHHLIA napamerp.

(doG) Konuyectso cBpocos
no watchdog.
MOXHO TONbKO OBHYAMTD.

(220) Konuyectso
OTKIIONEHWIA NUTaHMS,
MOXHO TONBLKO OBHYNTE.

(rES) OBLiee konWyecTeo
cBpocos,
MoXHO TONLKO OBHYAWTB,

(r.SrC) MpuunHa nocnepHero
nepecopoca.
WHchopmaumnoHHLIA napamerp.

PucyHok 11.21 - Cxema gocTyna K cnyxebHbIM napameTpam npubopa
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12 3kcnnyaTtauusa npubopa TPM151-05

12 3kcnnyaTtauua npmbopa TPM151-05

12.1 Bknro4yeHue npubopa

[Mocne BkMoYeHUs1 B ceTb NpMbOp NepexoanT B PEXUM, KOTOPbIN OnMcaH napameTpom Peakuus
nocre BocctaHoBnenns nutanus bEHv (cm. n. 3.10).

Mpwn nepsom BkntoveHUn npmbop Haxoautcs B pexume CTOIN, AN BbINONHEHNS aBTOMaTUYECKN
ycTaHoBneHa nepsas [Nporpamma v nepsbin LWar.

12.2 Bbi6op TeKyLlen NporpaMmbl U TEKYLUEro wara ans BbINorHeHus

B TPM151-05 Ha LI4 Bcerma otobpaxatoTcsi Yepe3 TouKy HoMepa Tekywwmx [Mporpammel u Lara.
WmeHHo Tekywasi MNporpamma, HaumHas ¢ Tekyllero Llara, 6yaet 3anylieHa Ha BbIMONHEHWE NPU HaXaTum

[
KHOMKM . Mpu BbiGope Homepa nporpammbl (APrly) npubop paspeluaeT BbIGpaTh TOMBLKO MPOrPamMMbI,
3anyCcK KOTOPbIX PA3PELLIEH: YCTAHOBIEHO 3HaueHue «PaspelueH» B napametpe rnfr).

Ana Toro, u4tobbl BbIGpaTb Apyrue [porpammy u Llar, BbINnonHuTe cneaytoLlyto
nocrnenoBatenbHOCTbL AeACTBUMI onucaHa B Tabnuue 12.1.

Tabnuua 12.1

Bawwm pgencrteus Peakuusi npn6opa

1 Y6egutech, 4To Nnpubop HaxoauTcs B coctosiHum CTOIM. LI2: SkaP.

L1 SEL. Mpnbop nepenaeT B pexum
2 HaxkmuTe KHOMKy W, YAEpXNBas €e HaXaTol, HaXMUTE |BriGopa Mporpammbi v Lllara.

[
cTon

3 [Ins noateepxaeHus Bbibopa onepaummn no CMeHe TeKyLLMX

Mporpammebl 1 Wara HaxxmuTe KHOMNKY .(,qrm OTMEHbI

HaxMmuTe ).

»
4 BblbepuTe C MOMOLLbIO KHOMOK @ 7] , yTo Bbl BypeTe

N3MEHSATb:
- Homep TekyLer MNporpammbl Lm2: AP-L.
- Homep Tekywlero Llara LW12: nSEP.
Ha UM1 HayHeT MuraTb n3meHsiemoe
5 [Ins nogTBepXaeHUs Bolbopa HAaXXMUTE KHOMKY . 3Ha4yeHne HoMmepa lMporpammel unu
LWara.

6 YcraHoBuTte Tpebyemoe 3HaveHne Homepa [porpaMmmbl

(LWara) kHonkamm @ "

7 Nng noaTBEPXKO4EHUS HOBOTO 3HAYEHUSI HAXMUTE KHOMKY LIM1 nepectaHeT murathb.

.(Ana oTMeHb! HAXMUTE ).

8 [1ns Bbixoga 13 newnma Beibopa MNporpammel u Lara

HaXXMUTE KHOMKY .

Mpumeyvanue - MpuebiGope Homepa nporpammel (nPrl) npuGop paspelaeT BbIGpaTh TOMLKO
nporpammel, 3anyck KoTopbix paspeLleH (YCTaHOBNEHO 3HayeHWe «Pa3pelueH» B napameTpe rrfr)

83




12 3kcnnyaTtauusa npubopa TPM151-05

12.3 3anyck n octaHOBKa NporpaMmmMbi TeXHosora

HesaBucuMo OT Toro, BbIMonHsieTest Mporpamma unm HeT, NpUGop CUYUTHLIBAET TEKYLLME U3MEPEHUS C
NOAKIMOYEHHBIX AATYMKOB, BbIMMCTIEHHBIE 1 OTOOPaXeHHbIe Ha L1,

Tabnuua 12.2

Bawwu genctBusa

Peakuus npubopa

3anyck MporpaMmbI TexHosnora

Haxmute KHOMKY n

yaepxusanTe ee 2 - 3 cek.

LIN2: YcTaBka, npu atom cBetutcs ceetoamog «YCTABKA»

unm

LIN2: Bpems, npolwelee oT Havana Tekywero LWara, npn atom
cBeTutcsa ceetoamon «BPEMA LLUATA».

HaunHaeT BbinonHaTbCA Tekywas Mporpamma ¢ Tekyuero Lara (nx
Homepa oTobpaxatotcs Ha LIN4 yepes Touky)

exof B coctosiHne MNAY3A n o6patHo

Me
CEETH .
HaxXmmnte KHOmMKu + g

LIN2: YcTaBka (Bpems wara) — riin P

[ns Bbixoga n3 pexxuma MNAY3A
HaXXMUTE ellle pa3 KHOMKK

=N

UW2: rlnP — YcTaBka (Bpemst wara). BoinonHerue Mporpammbl
npogoxaeTcs.

NMpuHyauTensbHas ocTtaHoBKa [porpamMmmbl

Haxxmute KHomky n

yaepxwuBanTe ee 2 - 3 cek

LN2: YcTaBka (Bpemst wara) — SkaP BbinonxeHue Mporpammbl
ocTtaHaBnveaetcs. [Mpubop nepexoaumt B coctosHue CTOI. Ha L4
oTobpaxatloTcs Yepes ToOUKy HoMepa TekyLumx MNporpammel 1 Wara,

=
KOTOpble GyAyT 3anyLueHbl NPy HaXaTuW KHOMKK .

I'Ipvmeqal-wle - Ecnn I'Iporpamma pa60TaeT no GECKOHeHHOMy LUKy, OCTaHOBUTb €€ MOXXHO TOJ1bKO

NPUHYOUTESNTIbHO C NOMOLLbHO KHOMKU % .

OkoHyaHue BbinosnHeHus Mporpammel. MNepeBoa B coctosiHue CTOMN

Mocne OKoHYaHWSA HEeLIMKNUYeCKon nporpamMmmMbl Npudop
aBToMaTu4eckun nepexoaut B coctosiHne KOHEL, NMPOMPAMMBI.
LIN2: YcTaBka (Bpems wwara) — End

na nepeBoaa npubopa B pexum

CTOIN HaxMuUTe KHOMKY "
yaepxwusanTe ee 2 - 3 cek.

UW2: End — SkaP. Ha LI4 BoccTaHasnueatotcst Homep MNporpaMmbl v
Homep Lllara, koTopble Gbiny 3anyLueHsbl.

12.4 Pexum py4yHoro ynpasneHusi YctaBKkom

YToGbl pyyHOe WM3MEHeHMe YCTaBku cTaro
HeobXoaAMMO CHSITb  BROKMPOBKY

[OOCTYMHbIM,
pexvma

PyyHoro  ynpaBneHus.
cnepyeT yCTaHOBUTb Ansi napameTtpa PyuHoe

= _Q KoHdurypauna TPM151 (Mma He 3a83H0)
=] NapareTpe nprbopa
=& Bnokupoeku n nepekmodeHme pexvMos
Py4qHOoE YNPasNEHHE MOLUHOCTHIO0

3TOro

Ons
bl.ru

ynpaBrneHue bL.rU sHavyeHne «paspeLueHo» (Cm.

TakKe cxemy Ha pucyHke 12.1).

B Tabnuue 12.3 npeacTtaBneHbl OeUCTBUS

nofb3oBaTena B pexXume pydyHOro ynpasneHua
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12 3kcnnyaTtauusa npubopa TPM151-05

YcTtaBKkon 1 peakuusi npubopa Ha HuX.
Ta6bnuua 12.3 — Py4yHoe ynpaBneHue YcTaBKkoun

OencrTBus nonb3oBaTens

Peakuus npubopa

1. HaxaTtb kHOMKM + + (nopsimok

HaXaTusi BaXKeH) Ans nepexoga B pexum PyyHoro
yrnpaBneHus YcTaBKkon.

3HauyeHne YctaBkm Ha LIM2 HayHeT muratb.
3aceetutca ceetoauon «PY1»

2. Bapatb Tpebyemoe 3HauyeHue YcCTaBkM C
MOMOLLbIO KHOMOK:

[«]  [w

+ — YMeHbLUeHne 3Ha4eHus;
[«]  [a

— yBeJindeHne 3HayveHunsa.

Mi3ameHsiemoe 3HayeHne YCTaBkM MuraeT Ha
Ln2.

3. Ans Bbixoaa n3 pexuma PyyHoro ynpaeneHus

crnenyer elle pa3 HaXaTb KHOMKU + +

3HauyeHve YCcTaBKu NnepecTaHeT Muratb.

( PabGounin pexum )

3HayeHue YcTaBku, KoTopoe
yCcTaHaBnuBaeTcs B pexume Py4yHoro
ynpaBreHus, [OOIDKHO  HaxoauTbCA B
rpaHuuax, 3agaHHblx napameTtpamm b.Ch.L :
n b.Ch.H. Ecnn nonb3oBaTtenb ycTaHOBUT : L

3HayeHve YCTaBku, nexallee BHe 3TUX 1
rpaHuy, TO 4epe3d 3 CeKyHAbl nocre

OTNYyCKaHNA KHOMOK + nnn +

npnbop aBTOMATUYECKN BOCCTAHOBUT TO
3HayeHVe YCTaBku, KOTOpoe 3agaHo npu
KOHUryprpoBaHum npundopa.

3agaHHoe BPY4HYO 3HayeHve
YcTaBku He 3aHocuTCS B
3HEpProHe3aBNCHMYHO namsTb. Mpwn
NOBTOPHOM 3anycke Mporpammbl
BOCCTaHaBNMBAETCA MCXOOHOE 3HayeHue,
3agaHHoe npu KOH(MrypnpoBaHnm
npubopa.

+ HAWATL W glepxuaam
He mexee b c

BnokMpoBKmM
W nepexnioyeHne
PEXHMOB

(bL.ru) Pyyxoe
YNPaBNEHHE:
E;; (0) = paspeweno

PucyHok 12.1 — CxemMa ycTaHOBKM napameTpa
GNOKMPOBKM PYYHOro ynpaBneHus
KHOMKamMu Ha nuueBon naHenu npubopa

12.5 Pexum pyyHoro ynpasneHusi BbIXOAHON MOLLHOCTbIO

YTobbI py4Hoe M3MeHeHne BbIXOOHOMN
MOLWHOCTM  Perynatopa  cTano  AOCTYMHbIM,
HeobXoAMMO CHATb BGnokMpoBKy pexuma PyyHoro
ynpaenexusi. insa aToro cnegyet yCcTaHOBUTL AN
napametpa Py4yHoe ynpaBnenue bL.rU 3HayeHve
«paspeLueHo» (CM. Takke cXxeMy Ha pucyHke 12.1).
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12 3kcnnyaTtauusa npubopa TPM151-05

BHumaHue! Perynatop aBTOMatU4ecku OTKMIOYAETCs MNpu nepexoae B pexum  PyyHoro
yrnpaBrieHus: BbIXOAHOW MOLLHOCTbHO.

B Ttabnuue 12.4 npeAcTtaBneHbl OeNCTBUS MOMb30BAaTENs B PEXUME PYYHOrO YnpaBneHus
BbIXOOQHOW MOLLHOCTBIO U peakums npubopa Ha HUX.

Ta6nuua 12.4 — Py4yHoe ynpaBrneHue BbIXO4HON MOLHOCTbIO

OeicTBusa nonb3oBatens Peakuus npu6opa

~
. (nopsaoK 3HaueHre MOLWHOCTU Ha LIM3 HauHeT muraTh.

&«
1. HaxaTtb KHOMKu - +
3aceeTtutcd ceetoauon «PY1».

HaxaTusi BakeH) Ans nepexofa B pexum PyyHoro
yrnpaBrieHUsi BbIXOAHOW MOLLHOCTbHO.

2. 3apatb Tpebyemoe 3HayeHWe wMowHOCTM C | N3meHsemoe 3HayeHne wmowHocTM (B %)
MOMOLLIbIO KHOMOK: muraet Ha LIN3.

hA
+ — YMeHbLUEeHNe 3Ha4YeHuA;

oy
+ — yBeJindyeHne 3Ha4vyeHud.

3. Ona Bbixoga u3 pexuma PyyHoro ynpasneHusi | 3HadeHne wmowHoctM Ha LWN3 nepectaHet
MUraThb.

cnegyert elle pa3 HaXaTb KHOMKW mEs

12.6 ABTOomaTuyeckas Hactpouka MNULO-perynsaTopoB

3apavein aBToHacTpouku MUO-perynstTopa siBNsieTcA onpeaenieHne 3a KOPOTKoe Bpemsi
npu6nManTenbHbLIX NapameTpoB HacTpoilku Perynsitopa, KoTopble WCMNONb3ylOTCA B
nocneayoLEemM NpoLecce perynmpoBaHusi.

Ocob6eHHocTb0 AHP siBnsieTcs TO, YTO B X0A4e ee BbINONMIHEHUSI BO3MOXHO perynupyiouee
BO3[leMCTBME HA OOBLEKT B GONbLIOM AvanasoHe U C GONbLIOWA CKOPOCTbIO M3MEHEeHUA. ITo
MOXeT NpMBEecTU K Bbixogy W3 CTposi oObeKkTa perynupoBaHusl, Hanpumep, BcreAcTBue
rMapaBnMy4yecKkux yaapoB UM HeAoNyCTMMbIX TeMNepaTypHbIX HanpsiXKeHUN.

12.6.1 O6wme npaBuna npoBeaeHUa aBToHacTponkn NMUO-perynaTopa

12.6.1.1 lpouecc aBTOHACTPOWKU MPOXOAUT HENOCPeACTBEHHO Ha OObekTe, NO3TOMY AMNs ee
OCYLLIECTBIIEHNS HEOOXOAMMO MMETb CKOH(UIypuMpOBaHHbIA MPUOOP C MOAKMIOYEHHBIMU K HeMy
AaTynkaMum 1 UCMOSTHUTENBHBIMU MeXaHU3MaMu.

12.6.1.2 YcnoBusi, B KOTOPbLIX MPOBOAWUTCS aBTOHACTPOWMKA, [OOSMKHbl OblTb MakcMMarbHO
nNpuBnmKeHbl K peanbHbIM YCIIOBUAM 3KCyaTaummn obbekTa.

12.6.1.3 B cnyyae ecnu TexHW4ecKMe YCMOBUSI 3Kchnyatauum obbekTa He JonyckaroT
MN3MEHEHUs1 PErynunpytoLLEro BO34eNCTBUS B LUMPOKOM AuMana3oHe U CO 3HaYUTENbHbIMU CKOPOCTSMU
N3MEHEHWS, TO aBTOHACTPOVKy CriedyeT BbINOMHUTb B py4YHOM pexume (cM. [MNpunoxenne XK.2).
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12.6.2 Mopsapok npoBeneHna ABTOHacTponku PerynaTtopa

KoHdwurypupoBaHue npuéopa ans nposegeHunss AHP:

1

2)

3)

4)

5)

Ha

Mpubo KOHUrypupyeTcss B 5 &3 Kouburypsw TPMISI (i ve 3sas0)
prbop urypupy: ° oy =l L

COOTBETCTBUM & 3 perynarope:
noakntoyaemMbiMu K Hemy B perynarop e -
AaTynkaMn Y UCMOMHUTENbHBIMU = /(Em"“’““"‘*"‘”’“'“
(= L NapaseTpes HacTpoicn
MexaHu3mMmamu. BB YETABKA HAM HEY, 3HE4, BolX.CHIHANS w0
Cc MOMOLLIbHO nporpaMmbl- 42 Maxomaneno aonycriame perympyenoi YdoP
21— MapaseTprs MM
KOHdurypaTopa unm C nomoubto S e 1
KHOMOK Ha nuuesou naHenu A2 Bpena NONHOrD X043 T NOTHUMOMIOND MO, MEXAHHINA tval
npubopa yCTaHaBnuBaloTCs H8C OTRACHENNE MOLHOCTH W3 3% N03 WM p.tol

3Ha4yeHus1 napameTpa YO [%)].

YcTaHaBnuMBalwTCA  3HadeHuss  napametpa  YdoP  «MakcumanbHoe — gonyctumoe
OTKMOHEHUe». DTOT NapameTp U3MepseTCcs B eOUHMLAX Perynvpyemon BENMYMHbl 1 3agaeT
amnnutyay ee konebaHui;

YcTaHaBNMBaKTCA TN UCMONHUTENBHOrO MexaHuama R.eL — «3-X MO3ULMOHHbIA» 1 Bpems
NOMHOrO X0A4a WCMOJSHUTENBHOrO MexaHu3ma U3 OOHOro KpamHero norioXeHust B Apyroe
t.val, B cekyHaax;

B nanke «[MapameTpbl VMIM» ycTaHaBnuBaeTcs 3HadeHue napameTtpa Ptol «Jonyctumoe
OTKIIOHEHNE  MOLLHOCTM», 33a[alollero OTKIMOHEHVWe MOLIHOCTUM B MpoueHTax oT
yCTaHOBUBLUEroCA 3HayeHus. PekomeHpyembin nHTepean 5—10 %. MeHbliee 3HayeHue
cnegyeT ycTaHaeBnuBaTb NpW  OTCYTCTBMM B MPOLIECCE HACTPOMKM  BO3MYLL@IOLLMX
BO3OENCTBUA Ha OOBEKT UNU MNpU HanMyMM OrPaHUYEHUI Ha YCINOBUSA 3KChnyaTauuu
obbekTa.

pucyHke  12.2 npeactaBneHa Cxema 3agaHusi  napameTpoB  ABTOHACTPOMKM

C NOMOLLIbIO KHOMOK Ha NuLeBo naHenu npubopa
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PaBoumnit pexum

y

@ |
:k.- ...[T]__—:-)) -E

] P
Ana Kanana Ne 1

0]

u
anecs HHHEIJ (Y0) Havanbkas mowpocts ang MHP, %
3ravenmn -9999...9999 en.uam.

(YdoP) MakcumansHo gomyctumoe
OTK/OHEHHE PETYNMPYEMOR BENWYMHEL.
3navenus 0...9999 en.mam.

(r.EL) TWn MCNONHKTENLHOMD
MEXZHNIMA

(t. vAL) Bpems nonHoro xopa
3% NOBHUMOHHOMO MEXAHHIMA

(P. TOL) JonycTHMOe OTKNOHEHME
MOLLHOCTH, %

0 -
oM. P3 Ha Gazoewi npwbop TPMIST

[ TOVILKO QT8 ONBTHBE NOALI0BATENEH)

PucyHok 12.2 — Cxema 3ajaHuA napameTpoB ABTOHaACTpPOWMKHU
C NOMOLWbIO KHOMOK Ha NUUeBOW naHenu npubopa

Onepauuu, BbINosfHsieMble Ha 06 bekKTe:

BHumaHue! Mpu 3anycke aBToHacCTpoWkM Npubop AOMKeH HaxoauTbes B cocTosiHum CTOIM (Ha
N2 oTobparxaeTcsi croso «SkaP»).

1) OcyllecTBnsieTcs BXo4 B pexum ABTOHACTPOMKW, AMsi 3TOF0 OAHOBPEMEHHO HaXWMaloTCs

v
KHOMKU +

inopﬂ,um( HaxxaTus BaxeH). Ha LJN1 oTobpasutca crnoso «Anr». Criegyet
Ll

HaXxaTb KHOMKY
Al @
2) Tlo uHaukaumm Ha L1 kHonkamu 7 BblOUpaeTcs KaHan, B KOTOPOM HaxoguTcst

HacTpauBaemblit Perynatop. Cnefyet HaxaTtb KHOTKY ANs NOATBEPXAEHUS.

0N NoATBEePXAEHUS.

3) YnpaBnss UCMNOMHUTENbHBIM MEXaHW3MOM C MOMOLLbIO  KMaBULLM unm "
KOHTpOnupys ynpasnsiowee Bo3gencteve no LIN2, a perynupyemyto BenuumHy no LIU1,
cTabununanpyeTca ee 3HayeHue B 06MnacTu, COOTBETCTBYIOLLEN pernameHTy npoBefeHus
TexHonorn4eckoro npotecca. o okoH4YaHuu npouecca crtabunusaumy crnedyet HaxaTb
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4)

KHONMKY NS NOATBEPXAEHUS.

OcywectBnseTca HabnogeHne 3a NpoLECcCOM M3MEHEHWUSI PErynupyeMon BenUyuHbl Mo
LIN1 n BeixogHoro curHana perynatopa no LIN2, npyu aTomM JOMKeEH CyLecTBOBaTb PeXum
[OBYXMO3VLUMOHHOIO PEeryrnvpoBaHnusi C NEepPeKrniYEHNEM BbIXOQHOIO CUrHana perynsitopa

Mexay MakcumaneHbelM Pmax = Pstab+P.tol

YpOBHSIMU, rae

M MUHUManbHbIM  Pmin = Pstab-P.tol

Pstab — 3HayeHMe BbLIXOOHOTO CUrHana perynstopa, npu KOTOpoMm Obin 3anyLieH
npoLiecc aBTOHACTPOVKM (CM. NPeAbIAYLLNIA NMYHKT);

P.tol — 3HaueHne napameTpa.

5) [locrne 3aBepLIEHVs HACTPOMKU, Ha YTO yKaxeT Mmurawollee «donE» Ha L2, cnepgyet

HaXaTb KHOMKY . MpuGop Bo3BpaTUTCH M3 pexmnma ABTOHACTpoliku B coctosiHue CTOIN.

12.6.3 NHgMkaumsa napaMmeTpoB aBTOHACTPOMKN

Bo Bpemsi npoBeaeHWsi aBTOHACTPOMKM Ha
U1 n UM2 no ymonuaHuio oToGpaxatoTcs
TeKyluMe 3HaYeHWs perynupyemon BenuyuHbl u
BbIxogHOro curHana Perynatopa. Haxatvem

KHOMKMN MOXHO oTOob6pasuTb Ha L1 n L2
TeKylMe 3HavYeHus [pyrux napameTpoB (CM.
pucyHok 12.3).

12.6.4 OctaHOBKa aBTOHaCTPOMKU

B Tabnuue 12.5 npegcrtaBneHbl OeicTBUSA
nonb3oBaTens NpuM OCTaHOBKE aBTOHACTPOWKU U
peakums npubopa Ha HUX.

Ta6nuua 12.5 — OctaHOBKa aBTOHAaCTPOMKUN

¥

Ha UM1 —3Ha4eHme pErynupyesmon BENHYMHL,
Ha UW2 —axavenme ssponHono curiana Perynatopa [%)]

&

Ha UW1 —nonoca nponopusonanskoct perynatopa Pb [en,%);
Ha UW2 —nocToaxuan wiTerpuposadma: ti [c]

1=
Ha U1 —moayne eextopa KHX CHCTEMB! B OKD

PE30HAHCHOR YACTOTH fNA TEKYWMX HACTOSK perynaTopa rS;
Ha UW2 —dasa sextopa KNX GS [rpan.]

1=
Ha L1 —cpensersanpatMsHoe OTKNOHEHWE MOIyNA BexTopa KX
N0 NN PacHeTHLM nepuonam dS;
Ha UW2 —konwMecTso pacteTHei NepHoaos nn

PucyHok 12.3 — Cxema nepeknioyeHus
MHAUKALUKN B pexume ABTOHaACTPOMNKHM

OencTBUsA nonb3oBartens

Peakuus npubopa

1. HaxaTtb KHONKy .

Lin1: HALE.
Mpnbop 3anpalunBaeT NOATBEPXAEHNE BbIXOAA.

2. Ins noaTBepxaeHus Bbixoaa crnefyert HaxaTb

KHOMKY (D,J'Iﬂ OTMEHbl crneayet HaxaTtb

KHOMKY ).

Mpubop nepexogut B  Pabouun  pexum
wHOVKaumn (Npy OTMEHe — BO3BpallaeTcs B
pexunm ABTOHaCTPOMKM).

12.6.5 Bo3moxHble npoGnembl Npu NpoBeAeHMN aBTOHACTPOWKMN

B Tabnuue 12.6 npeactaBneHbl BO3MOXHble MPoGreMbl Mpu NPOBEAEHUM aBTOHACTPOWMKM U

crnocobbl nx YCTpaHeHuA.
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Tabnuua 12.6 — Bo3aMoXHble Npo6nemMbl Npy NpoBeAeHUN aBTOHACTPOWUKMU

Mpo6- MNMoka3aHnua LU B
O3MOXHbl€ NMPUYMHbI Cnoco6bl ycTpaHeHUsA
nema L2 Ln1
StoP EPPY | Monbitka 3anyctutb  OcHoBHyto | 3anyctuTb MNporpammy u Lar,
2 (StoP) (SP.Pw) | HacTpoiiky Ha Lllare, Ha KOTOpPOM | Ha KOTOPOM 3agaH Tun ycTaBku
g5 mMuraet 3agaH Tvn ycTaBKU « MOLUHOCTb». «3HaveHue», Ui n3MeHnTbL Tun
s E yCcTaBKuM Ha Tekyliem Llare.
oo
2 g SFAL 3HaueHne  YctaBku ewe  He | [doxaartbes cTabunusaumm
g9 (SP.Pw) | cTabunusmpoBanochb. 3HayeHust Yctasku (cm. LIN2) n
5 3HaYeHus perynupyemonm
B 0 BenuuuHbl (cm. UWN1). TMocne
< 3Toro NPOAOIMKNTL
aBTOHACTPOWIKY.
FRCL nlln | OOBbeKT ynpaBneHus CyLeCTBEHHO | YMEeHbLUMTb amnnutygy
(FAIL) (n.Lin) HenvHeeH  (HarpeB  MpoOMCXOAMT | BO3AENCTBUSA (napameTp
3HaunTenbHO BbicTpee oxnaxaeHus; | YdoP) unm N3MEHNTb
MM BbixoguT Ha 100 % moLHOCTH). 3HayeHue YCcTaBku.
d%o Yucno nepuoaos npeBbLICUNO | YBENUUUTb amnnuTyay
3 (dSKo) | pmonyctumoe 3HauyeHWe; amnnuTyabl | BO3AEWCTBUIA (napameTp
] Kone6aHun 3TUX nepuogoB | YdoP) unu gonyck
s 3HAUNTENbHO OTNMYATCA APYr OT | CpeAHeKBagpaTUYHOro
g_ apyra (BO3MOXHO MpU  CUNbHbIX | OTKIMOHeHWs1 (napameTp dSKo)
2o nomexax).
8k Mepuon Bo3myLLaloLMX konebGaHui | YBenuuutb WHTerpanbHyto
S g CMMLLKOM Marl. NOCTOsIHHYIO (NapameTp ti).
3 > Ph BbluicrieHHOe  3HaveHve  Monochbl | YBenuuuTb amnnutygy
g T (Pb) NponopLMoHanbHOCT HEAONYCTUMO | BO3OENCTBUM (napameTp
S " BbIXOOUT 3a npegensl | YdoP) " NOBTOPUTL
3 [0,001...9999] aBTOHaCTPOMKY.
B tC BbluncneHHoe 3HayeHue NocTosiHHOM | Ecnu oHa 3akoHYMTCA C Tem xe
< (t) VHTETPYPOBaHNA  HEeAoMycTUMO U | Pe3ynbTaTtoM,  WCMomnb3oBaTb
BbIXoAuT 3a npegensl [0...65535] ABYXno3numoHHbin - (ON/OFF)
PLld | BbluucneHHoe 3HaveHve perynsitop
(P.CLd) | koadpchbuumeHTa XOnoaunbHMKa
HegonycTUMO W BbLIXOAMT  3a
npegensi [0,01...10,00]

12.7 ABapuiHble CUTyauun U X BO3MOXHbI€ NMPUYMHbI
TPM151-03 pasnuyaeT aBa Buga ABAPUWN: Kputnyeckyto n Hekputuyeckyto.
12.7.1 Kputnyeckan ABAPUA

KpuTtnyeckas ABAPWA nogpasymeBaeT HEBO3MOXHOCTb AanbHenweln paboTbl [Nporpammbl.
Mpumep - 06pbIB TEpMOAATYMKA B KaHarne perynnpoBaHusi TemnepaTtypsbi.

O Kputuueckort ABAPUU curHanusmpyioT:
coobuieHune «FACL» Ha LN2;
HenpepbiBHOE cBeyeHne ceetoanona « ABAPUA».
Mocne yctpaHeHus npuymHel ABAPUW Bo3moXHO BO306HOBNEHWE paboTbl (MepeknioyeHne B
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CcoCTOsiHMe, npeflwecTBoBaBwee HactynneHuto ABAPUW). [ns aToro cnefyeT HaxaTb KHOMKY .
Ecnn npuunHa ABAPUWN He Bbina KOPpEekTHO ycTpaHeHa, TO npubop aBTOMaTU4ecKku BepHEeTCs B
coctosiHne ABAPUA.

[ns Toro 4tobbl NPUHYAUTENBLHO NepeBecTy npubop n3 coctosiHnsa ABAPUA B coctosiHme CTOIN

(STOP), cneayeT HaxaTb KHOMKy [,
Cxema ynpasneHusi npubopom B coctosiHum Kputndeckon ABAPUU nokasaHa Ha pucyHke 5.3.

12.7.2 Hekputnyeckas ABAPUA

Mpu Hekputnyeckoin ABAPWU [Mporpamma npoposkaeT BbinonHaTbes. [puGop BblgaeT
npeaynpexaeHve, n 'y onepaTtopa ecTb BO3MOXHOCTb ONepaTUBHO YCTPaHUTb HEWUCTPABHOCTb 0 TOro
MOMeHTa, korga ABAPUA cTaHeT KpuTnuyeckomn.

O Hekputnyeckonn ABAPUW curHanmampytoT:

—  coobueHne «Ak», nepmoanyeckn (C neprnodom ~2 cek) BbicBeumsatoLleecs Ha Li4;

- MuraHue ceetogmona «ABAPUA».

CGpoc MHOMKALMKN O HEKPUTUYECKOW aBapumn ocyulecTendaeTca KHOMKOW .

12.7.3 BblisicHeHue npuyinHbl ABAPUA

Onsa Toro, 4tobbl BbIACHUTL NpuunHy mobon ABAPUW (Kputuyeckon wunm Hekputuyeckon),

[«]
crnepyet HaXxaTb W yaepXuBaTb KHOMKY . Ha L2 oTobpasntcsa Kog ABAPUN.
MepeyeHb Kogos ABAPUW npuBegeH B Tabnuue 12.7.

Ta6bnuua 12.7 — Bo3aMoXHble NPUYMHbI aBapumn

Kon MpuunvHa ABAPUU
203 Owwnbka nsamepeHns Npu BelYMCIIEHNN YCIOBUSA Nepexoaa Ha cneaytowmi LWar
204, 130 Owwnbka KoHdUrypaumm, He 3afaH Uy HenpaBUNbHO 3a4aH UCTOYHWK CUrHana ans

NpoBepKM YCNoBKA nepexoda Ha criegytowwmn Lar
90 Owwmbka KoHdUrypaLumm: «nycToro wara» He JAO0IMKHO ObITb
100 Ownbka n3amepeHus
220 ABapus nocne OTKNOYEHNs NUTaHust (cM. napameTp bEHV)
ABAPUU
80 OwmnboyHoe namepexme B coctosiHum PABOTA
192 He nopaknioyeHo BeixogHoe yCcTponcTBo
208 He nopakntoyeH PerynaTtop
Hekputunyeckue ABAPUA

8 Owwubka npu paboTte B pexvme Py4Horo ynpaBneHusi
176 OwwnboyHoe n3mepeHue B cocegHem Kanane

12.8 UHdopmMaumnoHHble coobLeHnsa Ha L poBbIX MHAUKaTOpPax

B npouecce paboTbl NpuBop MOXET BLIBOAUTL Ha LIMGPOBbLIE MHAMKATOPbLI MHEOPMAaLIMOHHbIE
co0BLLEHMS, CIIUCOK KOTOPbIX NpeAcTaBneH B Tabnuue 12.8.
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Ta6bnuua 12.8 — Cnucok MH(OPMaLMOHHbIX COOGLLEHUI Ha LU(POBbLIX HAUKATOpPaX

L, Ha koTopom
CoobuweHue oTo6paxaertcs OnucaHue coobweHus
coobuleHue
End Lin2 BbinonHeHuve MNporpammbl 3aKOHYEHO
StoP Ln2 Mpubop Haxogutcs B coctosiHum CTOI
rinP Lin2 Mpn6op HaxopuTcs B cocTosiHum MAY3A
FRCL Lin2 Mpubop Haxogutcs B coctosiHum ABAPUA
RE L4 Mpnbop HaxoaMTCs B COCTOSIHUM Hekputuyeckon aBapum
(Hagnucb nosiBnsieTcst Kaxable 2 ¢)
Pr.5P Lin2 3apaHa YcraBka Tuna « MOLWHOCTb»
ofF LU [aTymk He NnoaKmnYeH
dofF Lin1 [aTtynk He noaKn4YeH
LLLL L1 M3mepeHHOe 3Ha4yeHne CrULKOM Marno
HHHH Lin1 V13MepeHHOe 3Ha4YeHne CrULLIKOM BENTNKO
---- L1 O6pblB gaTyunka
ooog L1 KopoTkoe 3amblkaHve gaTyvka
nofR L1 KaHan perynupoBaHusi OTKIHOYEH
GEL L1 Bbi6op Homepa Nporpammel 1 LWara
on. Ln3 BbixogHas mowHoctb 100 %
(ToYka muraer) (oToBpaxkeHne Ha ABYXCMMBOMbHOM UHAMKATOPE)

12.9 MpuHyauTenbHas nepes3arpy3ka npubéopa

Ecnn obHapyxuBaecsi, 4yto npubop TPM151-03 Hayan B kakux-nubo pexumax pabotaTb
HEKOPPEKTHO  (3TO MOXET CryyMTbCs, Hanpumep, Mpu  CUMbHBIX MNOMexax Wnu nocne
nepeKkoHUrypmMpoBaHus), cnegyeT OCyLLEeCTBUTb ero nepesarpysky.

nyex
Onsa nepesarpysku npuGopa Heo6xoaMmo OAQHOBPEMEeHHO HaXaTb KHOMKU + +

MNpumeyaHne — OO6blYHOE OTKNOYeHMe npubopa OT nuTalWen ceTu He npuBedeT K
nepesarpyske, Tak kak MHopMaLms O COCTOSIHUM NpMBopa COXpaHsSeTCs B ero namsaTi B TeveHune 1
MUHYTbI 30 CeKyHA.

e
Ecnu npubop «3aBuc», He NepesarpyxaeTcs OT HaxaTus KHOMOK + + , TO HeobXxoanMmo

BbIKMIOYATE NMUTaHWe npubopa Ha 3 4aca, W, MOCre BKIOYEHUS NUTaHWS, NPUGOP BOCCTAHOBUT
paboToCnoCcoBHOCTD.

92




13 TexHuyeckoe obcnyxmBaHue, 14 MapkupoBka U ynakoBka, 15 lpaBuna TpaHcnopTupoBaHus

13 TexHn4eckoe obcnyxmBaHue

13.1 O6enyxvBanve TPM151 npu akcnnyataummn 3aknioyaeTcs B €ro TEXHUYECKOM OCMOTpe.
Mpw BbINONHEHUM paboT cobntogaiite Mepbl 6esonacHocTu (Pasgen 6 «Mepbl 6e3onacHoCTY ).

13.2 TexHunyeckun ocMOTp Npnbopa NPoBOAMTCS OBCMYXMBAIOLLMM NEPCOHANOM HE pexe OAHOro
pa3a B 6 MecsiLieB 1 BKMIOYaET B cebs BbINONHEHUE crieyoLwyx onepauuii:

- 0YMCTKY Kopriyca npubopa, a Takke ero KMneMMHbIX KOMOAOK OT Mbifu, rPA3N U MOCTOPOHHMX
npeameTos;

- NPOBepKy kavecTBa kpennexnus npubopa;

- NPOBEPKY KavecTBa MOAKMIOYEHUS BHELLHUX cBsidell. OBHapyXeHHble Npyv 0CMOTPe HeJocTaTku
cnepyeT HEMEAJEHHO YCTPaHUTb.

14 MapkupoBKa U ynakoBKa

Mpw n3rotoBneHnn Ha NPUGOpP HaHOCHATCS:

—  ycrnoBHoe 0603HauyeHue npubopa;

—  cTeneHb 3awmTbl no FOCT 14254,

— TN NUTaIOLLEro TOKa U HanpshkeHne NuTaHus, noTpebnsiemas MOLLHOCTb;

—  KNacc 3almMTbl OT NopaxeHus anekTpuyeckum Tokom no FOCT 12.2.007.0;

—  3aBOACKON HOMep npubopa 1 rof BbiNycka;

—  eOuHbIn 3HaK obpalleHusi NpPoayKUMM Ha PbIHKE FOCYAapCTB-4reHOB TaMOXEHHOro cow3sa
(EAC);

—  CTpaHa-u3roToBUTEnb;

—  TOBapHbIN 3HaK.

Ha notpebuTenbckyto Tapy HAaHOCUTCS:

—  HauMMmeHoBaHue npubopa;

—  eOvHbIn 3HaK obpalleHusi NpoayKUUM Ha pbIHKE FOCYAapCTB-4reHOB TaMOXEHHOro cow3sa
(EAC);

—  CTpaHa-u3roToBUTENb;

—  3aBOACKOW HOMep npubopa 1 rof Bbinycka.

YnakoBka npubopa nNpon3BoaUTCs B NOTPEOUTENBLCKYO Tapy, BbIMONHEHHYO U3 FOpPUPOBAHHOIO
KapToHa.

15 MNpaBuna TpaHCNOPTUPOBAaHUA U XPaHEHUA

Mpnbop fomkeH TpaHCMOPTUPOBAaTLCS B yMakoBKe Mpu TemnepaType oT MUHyC 25 go +55 °C n
OTHOCUTENBHOW BMNaxHOCTN Bo3ayxa He 6onee 95 % (npu +35 °C).

TpaHcnopTMpoBaHWe AonyckaeTcst BCeEMW BUAAMM 3aKpbITOro TpaHcnopTa.

TpaHcnopTMpoBaHWe Ha  camorietax  [OS/DKHO — MpouM3BOAWUTBCA B OTannmMBaembiX
repMeTU3NpPoBaHHbIX OTCEKax.

Ycnoeua xpaHeHuss TPM151 B TpaHCnopTHOW Tape Ha cknage notpebutenss AOMmKHbl
cooTBeTcTBOBaTh ycnosusim 1 no FOCT 15150-69.

Bo3gyx nomelleHns He JOMKeH cogepxaTb arpecCcyBHbBIX NapoB U ra3os.

16 KomnnekTHocTb

Mpu6op TPM151-05 1 wr.
KoMnnekT MOHTaXHbIX 3r1eMeHTOB 1 wr.
PykoBoacTBO no akcnnyartauum 1 3K3.
MacnopT n MapaHTUiHLIN TanoH 1 3ks.
MpumeyaHne - WM3rotoButenb ocTaBnsieT 3a cobOWM NpaBO BHECEHWUSI [OMONHEHWA B

KOMMNJEKTHOCTb n3genu4a.
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MpunoxeHue A. FabapuTHble YepTeXxu

MpunoxeHune A. FaGapuTHbIe YepTexn
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PucyHok A.1 - Tpu6op HacTeHHoro kpenneHus H
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MpunoxeHue b. CxemMbl NoAKNKYEHUsI

MpunoxeHne b. CxemMbl nogKNKOYEeHUA

TPM151
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MpunoxeHue b. CxemMbl NoAKNKYEHUsI
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MpunoxexHune B. NMporpammupyembie napamMeTpbl

MpunoxeHue B. MNepeyeHb NporpaMmMupyemMbix napamMeTpoB

Ta6nuua B. 1
Umsa HasBaHue [JonycTuMmble 3Ha4YeHus
CumB. 3HauveHus (B KoHdurypartope)
Ha
LKn-2
OBLUUE NAPAMETPbI
dEv HasBaHue npubopa YcTaHaBnMBaeT U3rotToBUTENb

VEr Bepcus N0 YcTaHaBnMBaeT N3roToBUTENb
NAPAMETPbI MPOrPAMM
O6wwme napameTpsbl Mporpamm
t.SCL |MacwTab BpemeHn HAaln  |Yacbl-MuHYTbI
nSEC | MuHyTbI-cekyHabI
Mporpamma Ne...
mPr Pa3spelueHne 3anycka nporpaMmel o Paspewwnts
{ 3anpetutb
Mporpamma Ne... \ Lar Ne...
St.tY [Twn wara f='R OO6bIYHBIV Lar
Lonn Lar ¢ nepexoaom
na KoHeu nporpammbil
LG.PS [Jloruka nepexona Ha cneayrowui war &P Mo 3Ha4eHuo
ECAF Mo BpemeHn
And Mo 3HayveHuio U BpemeHn
or Mo 3HaveHuo NN BpemeHu
Sn.PS |Ycnosue npu nepexoge «no 3HadeHuio» |LESP  [Benuumba in.PS < 3HayeHus
LE.SP  |Benuumnba in.PS > 3HadeHus
in.PS [Homep Bxoaa, Benu4ynHa ¢ KOToporo oFF Bxoa He Ha3HaveH
[oMmkHa AoCTUYb «3HadyeHus» SP.PS { Bxoag Ne 1
Z Bxog Ne2
SP.PS [«3Hayenne» ans nepexoga -9999...9999
t.PS [nuTenbHoCTb Wara 0.0...1092.15
NAPAMETPbI BXOOOB
O6wme napameTpbl Bxonos
Cj-.C |[ABTOMaTMyeckas Koppekuus no ofF BblknioyeHa
Temnepartype cBo60aHbIX koHLoB TI1 on BkntoyeHa
Bxona Ne...
in-t Tun gatumka oFF JlaTuvk oTKI04eH
r.eh | TCM 100MWoo= 1,426
5 | TCM50MW,00=1,426
-3 |TCN 100nW,o=1.385
E. I TChN 100nW100:1,391
E ¥ TXK(L)
y-50 TXA(K)
r385 |Oatumk-50...+50 mB
341 | TCN50MWie=1,385




MpunoxexHune B. NMporpammupyembie napamMeTpbl

Umsa HasBaHue [JonycTuMble 3Ha4YeHuUs
CumB. 3HauveHus (B KoHdurypartope)
Ha
Lu-2
CL’EH TCM50|_|W1002|,391
42 | TCM50MW,go== 1,428
2l narauk 4..20 MA
'1:155’ Oatumk 0...20 MA
979 Oatuuk 0...5 MA
23 |Batumk0..1B
E b TCM 100MW100:1,428
-2 TCM rp. 23
E _r TMNP (B)
E_n TN (S)
E_3 TN (R)
kl::.gzl THH (N)
- TXKK (J)
ER3I1BP (A1)
Fids 1200
;ggﬂ TMK (T)
[ont” |BaTuvk nonoxeHus peauctueHbin 900
r5{1 |Om
1 [aTuvk NonoxeHns ¢ TOKOBbIM BbIXOA0M
o~z ] 0..20 MA i 4...20 vA
E3RS [aTunk NONoXKeHNs C TOKOBbLIM BbIXO0M
b33 1 (0.5mA
EJ9 1 [aTumK KOHTaKTHbIN
EB 1T [TCH 100HW00=1,617
ﬁ% TCM 500MW/00=1,426
£391 TCM 500MW,50=1,428
L5 T TCIM 500MW,0=1,385
F’: 20 TCM 500MW00=1,391
TCMN 500HW,0=1,617
TCM 1000MW,00=1,426
TCM 1000MW|00=1,428
TCM 1000MW,p0= 1,385
TCIM 1000MWeo= 1,391
TCN 1000HW|00=1,617
[aTymk nonoxeHuns pe3nctusHbin 2000
Om
* B npnbope TPM151-05 aTn gatymku He
MCMONb3YyKTCS.
In.Fd |MocTosiHHas BpemMeHn L poBOro 0... 1800 [c]
unbTpa
in.FG [MNonoca undposoro dunbTpa 0...9999 [eq. nam.]
itrL lMepuopg onpoca garymka 0,3...30 [cl
in.SH [CaBur xapakTepyCcTvku gatymka -999...9999 [ea. n3m.]
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MpunoxexHune B. NMporpammupyembie napamMeTpbl

Umsa HasBaHue [JonycTuMble 3Ha4YeHuUs
CumB. 3HauveHus (B KoHdurypartope)
Ha

Lu-2

in.SL [HaknoH xapakTrepucTukn gatyvka 0.9..1.1

Ain.L |HwxHASA rpaHuua gnanasoHa namepeHns -999...9999 [ea. n3m.] (Tonbko Ans

aKTVBHbIX AaT4MKOB!
Ain.H |BepxHsia rpaHuLa gnanasoHa amepeHus -999...9999 [ea. n3m.] (Tonbko Ans

AKTUBHbIX ﬂaT‘-WIKOB)

NAPAMETPbI PErYNATOPOB

Perynstop Ne...

db 30Ha HEYYBCTBUTENBHOCTY 0...9999 [eq. nsm.]
rEG.t |Pexum paboTbl perynsitopa LPr [ByxnosnumoHHbin (ON/OFF)
rELL nma
Perynsatop Ne...\ MUAO-perynstop
Pb [Monoca nponopumoHanbHOCTH 1...9999 [eq. nam.]
ti ViHTerpansHasa nocTosHHas 0...65535
td.ti OTHoLleHne guddepeHumansHom 0...0.3
NOCTOSIHHOW K MHTErpanbHon
i.UPr [OrpaHnyeHve Makcumyma uHTerpana -100...100 [ea. nam.]
i.min__ [OrpaHn4yeHWe MMHMMyMa MHTerpana -100...100 [eq. uam.]
P.nom |HomMuHanbHas MOLLHOCTb -100...100 [ea. nam.]
PerynsaTtop Ne... \ Byxno3uuynoHHbIn(OM. OFF) perynaTtop
HYS.C |'nctepesunc ABYXMNO3ULMOHHOIO 0...9999 [ea. nam.]
perynsitopa
dEL Bpemsi 3agepkkn nepeknioyeHns 0...200[c]
HolLd |Bpewms ygepxaHus 0...200[c]
Perynstop Ne...\ ABTOHacTpoimka
YO YcTaBka OBTOHOCTPONKU -9999...9999 [eq. nam.]
YdoP |MakcumanbHO AonyCcTUMOE OTKIIOHEHWe 0...999[ea. uam.]

perynmpyeMOIZ BEJINYUHDI

NAPAMETPbI YCTABOK

YcraBku perynsitopa Ne... \ YcTtaBku B nporpamme No... \ YcTaBka Ha ware Ne...

or.Sp |Hanuuue koppekuumn yctaBok YcTaBka 6e3 koppekumm
YcraBka + padmk 1
YcTtaBka + 'pacuk 2

LF.LU |CkopocTb Bbixoga Ha yCTaBKy 0...9999 [ea. n3m./mMuH]
P.-SP | Tun ycrasku oAl 3HaueHue
Po MoLLHocTb
b.CH.L [HwxHas rpaHuua 3agaHunst yctaBku -9999...9999 [en. n3m.]
b.CH.H [BepxHsia rpaHvua 3agaHus ycTaBku -9999...9999 [ea. nam.]
SP. LU [3HayeHue ycTaBku -9999...9999 [ea. n3m.]
rPA®UKU
O6wme napameTpbl MpadmkoB
Node [4Yucrio yanoBbix Touek [ [o...10
Touka Ne...
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MpunoxexHune B. NMporpammupyembie napamMeTpbl

Umsa HasBaHue [JonycTuMble 3Ha4YeHuUs
CumB. 3HauveHus (B KoHdurypartope)
Ha
Lu-2
absc [X-BxogHas BenuuunHa -999...9999
ordn  [Y-koppekTupytowiee 3HayeHne -16383...16383
NAPAMETPbI LBA-aBapuu
LBA KoHTponb LBA-aBapumn an BkntoveH
ofF BhbIknoyeH
d.LbA [MuHumManbHo HeobxogmMmoe n3meHeHve 0...9999[en.n3m]
perynupyemon BenuynHbl
t.LbA |Bpems koHTponsi LBA-aBapuu 0.. 10:00 [MuH]
NAPAMETPbI MUHCTEKTOPA
dEL Bpems 3agepxXku nepeknioyeHmns 0:00... 3:20 [MuH]
insP WHcnekTop B KaHane YES BknouyéH
no BblikntoyeH
A.i.11 |TMopor Ne1 -999...9999 [eq. nam]
A.i.j2 |Mopor Ne2 -999...9999 [en.nam]
E.USE |Vcnonb3oBaHve B NPUHATUN peLleHus o6 | { Oa
aBapuu 1 Het
rELA |MogkntoyveHHbI kK MHcnekTopy B3O no He 3apenctBoBaH
{ BbixogHou anemeHT Ne1
P4 BbixogHow anemeHT Ne2
LG.tY |[Twn norvku Ha gaH HoMm Liare LF.oll U-obpasHas
CFLE |obBpaTHas
A npaMas
cFin M-o6pasHas
rF.Pt [Touka oTcueTa nopora { Abcon. noporu
o OTHoCUT noporu
(OTHOCUTENBHO YCTaBKN)
BLSt |BnokupoBka cpabaTbiBaHWs 5P [o goctnx. YcTaBku
no Het
t Mo npowiecTs. BpemeHu
t-5F Bpems U ycTaBka
bLt Bpemsi 6noknpoBkn 1ro 0...15:00 [MunH]
HolLd |Bpewms yoepxaHusi 00:00...3:20 [MuH]

NAPAMETPbI OFPAHUYEHUSA BbIXOOQHOW MOLLHOCTU

Ot perynsitopa Ne...

P.rES |MakcumansHas CkopocTb U3MEHEHUs 0...100[%/MuH]
BbIXOOHOW MOLWHOCTN

P.UPr |MakcumanbHas BbixogHas MOLLHOCTb -100...100[%)]

P.min |MwuHMManbHas BbIXOAHAst MOLLIHOCTb -100...100[%]

NAPAMETPbI BbIXOOHbIX AJIEMEHTOB

BbixogHou aneMeHT Ne...

tHP

N-puog cnepgosanus LUAM-nmnynbcos

1..81[q]

t.L

MuHumanbHas anutensHoctb LUVM-

50...500 [mc]
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MpunoxexHune B. NMporpammupyembie napamMeTpbl

Umsa HasBaHue [JonycTuMble 3Ha4YeHuUs
CumB. 3HauveHus (B KoHdurypartope)
Ha
Lu-2
MMnyrnsca
CETEBbIE NAPAMETPbI NPUBOPA
bPS CkopocTb 06mMeHa AaHHbIMU 2400, 4600, 9600, 14400, 19200, 26800,
33400, 57600, 115200 [K6uT/c]
LEn [nvHa cnosa AaHHbIX 7 vnu 8 [6uT]
Prty KoHTpornb yeTHOCTM na OtcytcTBYeT
EuEn  |YeTHocTb
odd HeueTHOCTbL
Shit KonunyecTtBo cTon-6uT B Nocbinke 1vnm 2
A. LEn |QnuHa ceTeBoro agpeca 8 unn 11 [6uT]
Addr |BasoBbivi agpec npubopa 0...2047
rS.dL [Bpems 3agepxku otBeTa npubopa 0...50 [mc]

cpabaTtbiBaHus

CNY>XXEBHbIE NMAPAMETPbI MPUBOPA

behv [Peakums Ha cnyyaiiHoe OTKMtOYeHNe rih BosBpart B TOT e pexum
nMTaHus PI{5{ |Crapt Np1 War1

5kaP  |Mepexon B «CTONM»
FACL  |Nepexon B «<ABAPUSI»

doG KonuyecTtBo cbpocos nowatchdoqg 0...9999
220 KonunyecTtBo criy4aiHbIX OTKITIOYEHWI 0...9999
nMTaHus
rES O6Lee konnyecTBo cHpocoB 0...9999
r.SrC [MNpwunHa nocnegHero nepecbpoca Py4yHol (BHeLLHMI) nepe3anyck

Mponano nuTaHue
Camonpowu3sBonbHbIn watchdog

bL.rU [Py4Hoe ynpaBneHue PaspelueHo
3anpeLleHo
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Mpunoxenue I'. MepBUYHbIE Npeo6Gpa3oBaTenun

MpunoxeHune I'. HekoTopble TUNbI NepPBUYHLIX Npeobpa3oBaTenemn

.1 Tepmonpeobpa3oBaTenu CONPOTUBIEHNA

TepmonpeobpasoBatenu conpoTtusneHus (TC) npumeHsiloTCs ANs U3MEpPEeHUst TemnepaTtypbl
OKpyXKaloLlen cpefibl B MECTE YCTaHOBKM AaTuuka. [puHLMN OEACTBUSI TakUX AATYMKOB OCHOBaH Ha
CYLLECTBOBaHUM ypsiia MeTannoB BOCMPOW3BOAMMON W CTabwunbHOW 3aBUCUMOCTM aKTUBHOIO
COMpOTUBIEHUSI OT TeMMepaTypsbl. B kayecTBe maTepuana ans nsrotoeneHust TC B NPOMBbILLIIEHHOCTH
Yyalwie BCero wucnomnb3yetcs cneumanbHo obpaboTaHHas wmegHas (ana gatymkoB TCM) unn
nnaTtuHoBas (ans aatymnkoB TCI1) npoBonoka.

BbixogHble napameTpbl TC onpeaensitoTcs nx HOMUHaNbHBIMU CTaTUYECKUMUN XapaKkTepucTMKamm
(HCX), craHpaptmusoBaHHbiMM TOCT P 50353-92. OcHoBHbiMM napameTtpamun HCX sasnswTcs:
HayanbHoe COMpoOTMBIEeHVWEe AaTyuka Ry, namepeHHoe npu TemnepaTtype 0 °C, n TemnepaTypHbii
KoappuumeHT conpotuneHuss Wi, OMpeaensieMbii kak OTHOLUEHWE COMPOTUMBMEHUS [aTynka,
namepeHHoro npu Temnepatype 100 °C, k ero conpotuBneHuto, uameperHomy npu 0 °C. B cBssm ¢
Tem, yto HCX Tepmonpeobpa3oBaTeneli CONpPOTUBMNEHUS - (PYHKUMW HemnuHenHble (ana TCM B
obnacTtu oTpuuaTtenbHbix Temnepatyp, a ans TCI Bo Bcem gnanasoHe), B npubope npeaycMoTpeHb!
CpeAcTBa Ans NMHeapusaummn nokasaHum.

Bo nsbexaHue BMUSHNSA COMpOTUBNEHNI
COeANHUTENbHBIX NPOBOAOB Ha pe3yrnbTaTbl U3MEPEHUS
TeMnepaTtypbl, NOAKMOYEHWe Aatunmka K npubopy

TPM151

crnegyeT nNpou3BoAWTbL MO TPexnpoBoAHon cxeme. [Mpu

Takou cxeme K ofHOMy u3 BbiBogoB TC mogkntoyarTcs ——1 9
OOHOBPEMEHHO [Ba MpPOBOAA, COEAMHSIOLIMX €Ero C \\‘
npubopoM, a K OpyromMy BbIBOAYy - TpeTuw Rt 10
coefuHUTEnNbHBIN npoBog  (cMm. pucyHok [.1). [Ons

NOSIHOM  KOMMEHCaUuUW BRUSIHUSA  COEAMHUTENbHbIX "

npoBOAOB Ha pe3ynbTaTbl M3MEPeHWn Heobxoaumo,
4YTOObI MX CONPOTUBNEHUs ObiNu paBHbl Apyr Apyry
(moctaToyHO Mcnonb3oBaTb  OAMHAKOBbIE NPOBOAA PucyHok .1 - Moakmiouenmne TC no
paBHOM ANuHbI). TPEXnpoBOAHOW CXeMe

B HekoTOpbIX cny4yasix BO3HUKaAeT HeobxoaumocTb nogkntodeHnst TC He No TPexnpoBOAHOM, a No
OBYXMPOBOAHON CXEMe, Harnpumep C LEenbl MCMONb30BaHUSA YXXe UMEKLNXCS Ha 0ObekTe NMUHUWA
cBsi3n. Takasi cxema COeAMHeHVs Takke MOXeT OblTb peanusoBaHa, HO Npu ycnoBun obs3aTenbHOro
BbINOMHeHus pabot no Mpunoxenuto O.

.2 TepmoanekTpuyeckne npeobpasoBarenu (Tepmonapbl)

TepmoanekTpuyeckue npeobpasoBartenu (Tepmonapel) T Tak  xe, Kak 1
Tepmonpeobpa3oBaTeny COMPOTUBIIEHUS,, MPUMEHSOTCA ANS u3mepeHus TemnepaTypbl. [MpuHumn
AencTBna Tepmonap ocHoBaH Ha addekTe 3eebeka, B COOTBETCTBMM C KOTOPbIM HarpeBaHWe TOYKU
COeAMHEHNs ABYX PasHOPOAHbIX NMPOBOAHWMKOB Bbl3blIBAET HA MPOTUBOMOSIOXHBIX KOHLAX 3TOW Lenwu
BO3HWKHOBEHME 3nekTpoaBwxkywen cunbl - TepmodOC. BenuumHa T1epmo3OC wu3HavanbHO
onpefensieTcs XMMMYECKMM COCTaBOM MPOBOAHMKOB M, KPOMe 3TOro, 3aBMCMT OT TemnepaTypbl
Harpesa.

HCX Tepmonap pasnuuHbiXx TunoB craHgaptusoBaHel [OCT P 8.585;2001. Tak kak
XapakTepucTUKN Bcex Tepmonap B TOW UMM MHOW CTENeHWU SIBMSIOTCA HEMUHENHbIMU DYHKUMAMU, B
npubope nNpeaycMOTpeHbl CpeAcTBa ANS NMHeapu3aumny NokasaHuin.

Touka coeiMHEHUs1 pa3HOPOAHbLIX NPOBOAHWUKOB Ha3blBaeTCs paboymm cnaem TepMonapsbl, a Ux
KOHLbl CBOGOAHBLIMM KOHLAMW WM MHOrAa «XOmnofdHbIM craem». Pabouun cnan Tepmonapbl
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Mpunoxenue I'. MepBUYHbIE Npeo6Gpa3oBaTenun

pacnonaraeTcs B MecTe, BbIOpaHHOM [ANs  KOHTpONs TemnepaTtypbl, a CBOOOAHbIE KOHLbI
noaknioyalTca K usmeputenbHomy npubopy. Ecnm  nogknioveHve  cBOBOAHbLIX  KOHLOB
HenocpeacTBeHHO kK KoHTakTaM TPM151 He npeacTaBnsieTcst BO3MOXHbIM (Hanpumep, 13-3a unx
yAaneHHOCTU Apyr oT Apyra), TO coeavHeHue

Tepmonapbl c npubopom Heobxoanmo TPMi51
BbIMOMHATL  MPU  MOMOLLY  KOMMEHCALMOHHBIX

TEPMO3SEeKTPOAHbLIX NPOBOAOB WUNW kabenen, c paBiouni 9
obszaTenbHbiM COBMOAEeHNEM MOMSPHOCTU  MX chan

BKItoYeHus. HeobxoamMmMocTb NpUMEHEHNsT Takux + 10

nposogoB obycrnoBneHa Tem, u4to J3AC
Tepmonapbl 3aBUCUT HE TOJbKO OT TemnepaTypbl -

paboyero cnas, HO W OT TemnepaTypbl ee I
cBOGOAHBIX  KOHLOB,  BEMWYMHY  KOTOPOM

KOHTponupyet crneumarnbHbili AaTyuk, AATHUK TEMNEPaTYPhI ,/"EI
pacnonoxeHHbin B npubope. [lpn  3TOM CBOBOMHBIX KOHLOB

MCMoNb30oBaHWe TEepPMO3MEKTPoAHbIX — kabenen
no3BoNideT yBenuyuTb AnvMHy NpoBOAHUKOB
TepMonapbl UK «rnepeHecTu» ee CcBOOOAHbIE
KOHLbI KKneMMHuKy TPM151.

Puc. I'.2. MoagknioyeHne Tepmonapbl

Mpumep cxembl noakntovenns TI k Bxoay 1 npubopa npefctaBneH Ha pucyHke IM.2.

BHUMAHUE! [Onsa pa6otbl ¢ npubopom MoryT GblTb MCNONb30BaHbl TOMbKO TepMomnapbl C
M30NNPOBaAHHLIMM U HE3a3eMIIeHHbIMU paboyvMu cnasiMv, Tak Kak oTpuuaTtenbHble BblBOAblI UX
CcBODOOAHbIX KOHLOB 06beanHeHb! Mexay cobown Ha Bxoge B TPM151.
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Mpunoxenue /. [Moakiaoyenne TepmonpeodpasoBareiei

MpunoxeHune . MopknioyveHume Tepmonpeobpa3soBarternen
COMPOTUBIIEHUA NO ABYXNPOBOAHON CXeme

0.1 Kak ykasbiBanocb paHee, NpYMeHsieMble B KayecTBe [aTyMKoB TepmornpeobpasoBatenu
COMPOTUBIIEHNS AOIMKHbI COeanHATLEA ¢ Bxogamm TPM151-05 no TpexnpoBOAHON CXeME, UCMONb30BaHMe
KOTOPOWN HelTpanuayeT BNUSHUE COMPOTUBMEHUSI COEANHUTENBHBIX MPOBOAOB Ha pe3yrbTaTbl M3MepeHust.
OpHako B TexHW4Yeckn 0BOCHOBaHHbIX Cryyasix (Hanmpumep, Korga ycraHoBka npubopa nmpovsBoauTcs Ha
obbekTax, 06opyAoBaHHbIX paHee MPONOXEHHbIMA MOHTaXHbIMW Tpaccamu) Takoe COeAUHEHWE MOXeT
ObITb BbIMOMHEHO M NO ABYXNPOBOAHOW CXEMeE.

Mpu ncnonb3oBaHUM ABYXNPOBOAHOW CXEMbI CriedyeT NOMHUTb, YTO MokasaHusa npubopa B HEKOTOPOW
cTeneHn OyayT 3aBUCETb OT WM3MEHEHUst TemnepaTypbl CPefdbl, OKPYXaloLen NMHUI0 CBA3WN «AaTyyK-
npubop».

Mpumep nopxntoveHnst TepmonpeobpasoBaTens ConpoTMBIIEHUS K KOHTakTam «Bxoa 1» npuBeaeH Ha
pucyHke [. 1.

Mpw ncnonb3oBaHWUM ABYXNPOBOAHOW CXeMbl Neper, Hadanom akcrnnyataumm npubopa Heobxoanmo
BbIMOMHUTL AEWCTBMS, YKadaHHble B n. [.2...1.8.

[.2 TpownsBecT nopknoveHne Aatyvka No ABYXMPOBOAHON CXeMe K COOTBETCTBYHOLLEMY BXOAy
npvbopa, aHanorM4yHo ToMy, Kak 3TO ykasaHo B npuMepe Ha pucyHok . 1.

[.3 MoaxnounTb K NMHUM CBA3WN «AaTYMK-Nprbop» (K MPOTUBOMOMNOXHLIM OT Nprbopa KOHLAM fNHWN)
BMECTO TepMorpeobpasoBaTensi MarasmH conpoTvereHust Tuna P4831 (v nogoGHbIM eMy C KraccoMm
TO4YHOCTH He xyxe 0,05).

0.4 YcTaHOBUTb Ha MarasuHe 3HadYeHue, paBHOE COMPOTUBMEHUKD TepmorpeobpasoBatens npu
Temnepatype 0 °C (50,000 vnn 100,000 OM B 3aBUCUMOCTU OT TUMa NPUMEHSIEMOTO AaTyyKa).

0.5 Bkntountb nuTaHne npubopa u Ha COOTBETCTBYHOLLEM KaHane Mo nokasaHusm uHaukatopa L1
3adMKeMpoBaTh BEMUYMHY OTKIIOHEHWS Temnepatypbl OT 3HadeHus 0,0 °C. lMony4eHHOe OTKIOHEeHWe
BCerAa AOSMKHO UMETb MOMOXMUTENbHOE 3HayeHue, a BenuynHa ero ByaeT 3aBuceTb OT COMPOTUBIIEHWS!
FIMHUW CBSI3W «JaT4nK-Nprbop».

[.6 YcrtaHoBMTb ANA AaHHOrO datymka napametpom Casur xapakrepucTukn in.SH koadpdpuument
KOPPEKLMW, PaBHbIN 3HAYeHWo, 3adMKCMPOBAHHOMY MpPU BbINOMHEHUM paboT no n. [.5 (oTknoHeHwe
nokasanu L1 ot 0,0 °C), Ho B3ATOMY C NPOTUBOMOSIOXHBIM 3HAKOM, T. €. CO 3HaKOM «MUHYCY.

Mpumep - MNocne nogkntoyeHns K BXoay BTOPOro KaHana TepmornpeobpasoBatens conpoTMBIEHNs No
[OBYXMPOBOAHON CXEME U BbINOMHEHUs paboTt no n. .5 Ha uHaukaTope LIM1 3acmkcupoBaHbl nokasaHus
12,6 °C. [ins KomMneHcaumum ConpoTUBNEHUST NINHUKN CBSI3W 3HaYeHMe nporpammmpyemoro napametpa in.SH
[aTyuka TpeTbero kaHana crneayert yCTaHOBUTb paBHbIM «-012,6.

[1.7 MNpoBepuTb NPaBMbLHOCTL 3aAaHNST KOPPEKLWN,
0N 4ero, He M3MEHsIsi COMPOTWBIIEHUSI Ha MarasuHe, TPM151
nepesectu npudop B pexum PABOTA un y6eanTbes, 4To
rnokasaHusi Ha COOTBETCTBYIOLLUEM KaHane uHavkatopa
LIN1 paBHbl 0 °C (c aBComnoTHOM NOTPELLIHOCTBIO HE XyXe [9T70[11]
0,2 °C).

0.8 Otkniountb nutaHne npubopa. OTcoeauHUTb
NUHAIO  CBSI3M  «AaTyvK-npubop»  OT  MarasuHa
COMPOTUBIEHUSI " NoAKMHYUTL ee K [
Tepmonpeobpa3soBaTenito.

0.9 Ecrm ko BTOpomy Bxody npubopa Takke
HeobX0AMMO MOACOEAMHUTL  TepMonpeobpasoBaTernb
COMPOTUBIEHUSI MO [ABYXMNPOBOAHOW CXeme, BbIMOIHUTE
n. 4.2 - [1.8 onsa Bxoaa 2.

PucyHok [1.1 - MoakntoueHune
TepmonpeobpazoBarensi CONPOTUBIIEHUA
no AByxnpoBoaHou cxeme Ko Bxoay 1
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Mpunoxenue E. Undposasa counbTpaumsa n koppekuuma

MpunoxeHue E. LUnudpoBasa counbTpauma n KOppekumsa nuaMmepeHum

E.1 UucppoBas counbTpaumus namepeHumn

E.1.1 na ocrnabneHusi BMUSHUS BHELLHUX MMNYNbCHbIX NOMeX
Ha 3KcnjlyatauMOHHbIE XapaKTepPUCTUKU an60pa B nporpamMmmy ero

7= NAPAMETPbI MPUEOPA

paboTbl BBeAeHa Lumdposas punbTpaums pesynbTaToB M3MEepeHni. tggﬂ:'n Ne
PunbTpaumusi OCYLLECTBNSETCS HEe3aBUCUMO Ans  Kax4oro 7 [eemen BpeMeHN
Bxopa u npoBoguTtcs B ABa aTana. dunbTpa in.Fd
E.1.2 Ha nepBoM 3Tane ¢punbTpauum ns TekyLmx U3mepeHuni ¥ Monoca GwsTpa in.FG

BXOAHbIX MapaMeTpoB OT(UMNLTPOBLIBAIOTCA 3HAYEHWs, UMeloLne
SIBHO BbIPaXEHHbIE «MPOBarnbl» UK «BbIGPOCHI».

Ona atoro npubop BblYMCASET Pa3HOCTb
Mexay ~— pesynbTaTamMm  M3MEepeHWn  BXOAHOM  Tgakr |
BEfIMYMHBI, BbIMOMHEHHbIX B [ABYX MOCNEAHUX
uMKnax onpoca, W CpaBHMWBaeT ee C 3afaHHbIM
3HayeHueM, Ha3biBaeMbiM [Monocon dunbTpa. Ecnn
BblYMCIIEHHAA pPa3HOCTb MpeBblllaeT 3adaHHbIn -
npeaen, To NPoOu3BOAUTCH MOBTOPHOE U3MEpeHUe. a) KOHTpo/IVMpYemas Temneparypa t
B cnyyae nomexum 3TOT bakT noaTBEpPAUTCH T
NOBTOPHbIM U3MEPEHUEM W JIOXKHOE W3MepeHue "M
aHHynupyeTtca.  Takoi  anroputm  ro3sonsieT
3aWmMTUTL Npubop OT BO3AENCTBUA  €AWNHUYHDBIX
MMNYNbCHBIX " KOMMYTaLMOHHbIX romex,
BO3HMKalOLWMX Ha NpPou3BOACTBE npu paboTe
CunoBoro o6opynoBaHus.

Monoca cunbTpa 3apaeTca B eguHMUax
n3mMepsieMon BenuyuHbl napameTtpom in.FG ans 6) GUNLTPLI OTKMIOYEH! t
kaxxgoro Bxopa.

CnegyeT umeTb B Buay, 4TO 4Yem OGonblue Tusm
3HayeHve [lonocbl  wunbTpa, Tem  nydwe
NMoOMex03alUMLLEHHOCTb  U3MEePUTENIbHOro  kaHana, gl A
HO npu 93TOM (M3-3a BO3MOXHbIX MOBTOPHbIX g 3aiaHHoE /
M3MEpEeHNi1) Xyxe peakuuss npubopa Ha 6bicTpoe Hasenue in.FG/
aKkThyeckoe M3MEHeHWe BXO[HOro napameTpa. - ¢
Moatomy npu 3agaHum Monockl hunbTpa cregyeT B) BKI0kEH PunLTP in.FG
yuYnTbIBaTb MAaKCUMarnbHYl0 CKOPOCTb W3MEHEHWs
KOHTpOnupyemMonm BESINYUHBI, a Takke
YCTaHOBIEHHYIO ans AaHHOro Hatunka
nepuoanYHOCTb OMpoca.

Mpn HeobxoouMOCTM AaHHbI PUNBTP MOXET
OblTb OTKMIOYEH YCTaHOBKOW HYNEBOro 3HayeHus
napameTtpa in.FG.

E.1.3 Ha Bropom a3Ttane dwunbTpaumm
ocyLlecTBnseTCca crnaxveaHne (aAemndupoBaHue)
CUrHana Cc  Uenblo  YCTPaHEHWUs  LUYMOBbIX
COCTaBMSAOLLNX.

OCHOBHOWM XapaKTepuCTMKOW Crrnaxusatowero dunetpa asnsetcs [locTosHHaAs BpemeHu
unbTpa - NHTEpBan, B Te4eHne KOToporo curHan gocturaet 0,63 OT 3Ha4YEeHUS KaXKA0ro M3MEPEHNS.

MocTosiHHasA BpeMeHn punbTpa 3agaeTcsa B ceKyHAax napameTtpoM in.FD ans kaxporo Bxoaa.

TH M

r) BknoYeHsl punsTpel indFG v in.Fd t

PucyHok E.1 - BpeMmeHHble agnarpammbi
pa6oTtbi LudpoBbix punbTpos
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Mpunoxenue E. Undposasa counbTpaumsa n koppekuuma

Cnegyetr NOMHUTb, YTO YyBenuueHue 3HadeHus [loCTOSHHOW BpemeHu unbTpa ynydwaeT
NMOMeX03aLLMLLEHHOCTb KaHana usmMepeHusi, Ho OJHOBPEMEHHO YBENWYMBAET €ro UHEpLMOHHOCTb, T.
€. peakums npnbopa Ha ObICTpble M3MEHEHMS BXOAHON BENNUYNHBI 3aMEANSIETCS.

Mpn HeobxoguMOCTV AaHHbIN OUNBLTP MOXET ObiTb OTKIMOYEH YCTaHOBKOW HYNEBOrO 3HaYeHUs
napametpa in.FD.

BpemeHHble auarpammbl paboTbl LMAPOBLIX OMILTPOB NpeacTaBneHbl Ha pucyHke E. 1.

E.2 Koppekumsa nasmeputenibHOM XxapakTepUCcTUKM A4aTYMKOB
E.21 [na  ycTpaHeHusa  HavanbHOW  MOrpeLuHocTU — NAPAMETPEI IPMEOPA

npeoBpa3oBaHus BXOOHbIX CUHArOB U MOrPeLUHOCTEN, BHOCUMbIX 7= Brogpt
COeAVHUTENbHBLIMY NPOBOLAMM, U3MEPEHHBIE U OTUNBLTPOBAHHBIE Z/onn Ne... )
NprbopoM 3HaYeHUst MoryT ObiTb OTKOppekTMpoBaHbl. B TPM151 CaBar xapakTepCTIH faTiika in. SH

" HaKnoH xapakTepucTuki aarinka in. SL

ons kaxkgoro Bxoga ecTb ABa TuMma KOppekumu, € MOMOLLbHO
KOTOpbIX MOXHO OCYLLECTBMSATb CABUI WM UW3MEHEHWE HaKroHa
MN3MEPUTENBHON XapaKTepUCTUKU.

E.2.2 CaBWr xapakTepuCTMKM OCYLLECTBMSETCS MyTeM MNpubaBneHns K M3MEpeHHOW BenuuuHe
3HaveHus, 3agaHHoro napameTpomM in.SH anst aaHHoro Bxoga. 3HaveHne CaBura xapakTepucTuky gaTymka
33[1aeTCs B €aMHMLIAX U3MepPeHUst (hU3NYECKON BENMUUMHBI U CIYKUT OJ151 YCTPaHEHWS BNMSIHWS HaYanbHOM
MOrpeLLHoCT nepBuYHOro npeobpasoBatens (Hanpumep, 3HaveHuss RO y TepmonpeobpasoBatenei
COMPOTMBIEHNS).

Mpumeyanne - lpyu pabote ¢ NNaTMHOBLIMM TepMornpeobpasoBaTensMu COMPOTUBMEHUS Ha
3adaHHoe B napametpe iN.SH 3HauyeHWe caBura HaknagblBaeTcs Taikke KOppekums HemmHenHoctn HCX
[aTyrka, 3anoxeHHas B nporpamMmme o6paboTkn N3MEepEHUin.

Mpumep caBuvra N3MepuTEnbHON XapakTepUCTUKN rpacuyeckn NPeacTaBneH Ha pUcyHoK E.2.

E.2.2 U3meHeHMe HaKnoHa XapaKTEePUCTUKUA OCYLLECTBMNSETCS MyTEM YMHOXEHWUS W3MEpPEeHHON
BEMMYMHLI Ha MOMPaBOYHbLIN KOIMMULMEHT a, 3HAYeHMe KOTOpOro 3ajaetcs Ans kaxgoro [lartuvka
napameTpoMm in.SL. [JaHHbI BUA KOppeKLMr MOXET ObiTb MCMOMb3oBaH Ansi KOMMEHCALMM MorpeLLHoOCTe
camux [laTymkoB (Hanpumep, Mpy OTKIIOHEHWM Yy TepmornpeobpasoBaTeneli CONPOTUBMEHWS NapameTpa
Wioo OT CTaHOApTHOTO 3HAYeHWsl) UMM MOrpeLLHOCTEN, CBA3aHHbIX C pa3bpocom  COMpOTUBIEHWI
LUYHTMPYIOLLMX pe3ncTopoB (Mpu paboTe ¢ npeobpasoBaTensiMy, BbIXOOHLIM CUTHANOM KOTOPbIX SBNSIETCA
TOK).

T,°C| T,°C
L - /
4
100 | 100 /
Ge3 koppekumm // | 6e3 koppekumu 7/
80 V7 80 I \/
g 60 // 60 F //
||\ 40 + // C KOppekuvei 40 /, C KoppeKLMelt
S -/ T=Trau+in.SH I 4 T=Tyau*in.SL
E ap”/ wl 7
/100 4 60 80 100 Ty °C 0 20 4 60 8 100  Tup°C
AR -y 50) (71,3) (HTCM! OM) (50) ‘:_”‘3] (RTCM, OM'
RD.TCM Ro
PucyHok E.2 - Koppekuus «caBur
XapaKTepuUCTUKN» PucyHok E.3 - Koppekuusi «<HaknoH
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Mpunoxenue E. Undposasa counbTpaumsa n koppekuuma

XapaKTepucTukmn»

KoadhdmumeHT a 3agaetcsa B gnanasoHe 0,900... 1,100 n nepeq ycTaHOBKOW MOXET BbITb onpeeneH
no copmyrne:

0. = Nepagr : Myams

roe
o - 3Ha4YeHWe NonpaBoYHOro kK03 ULMEHTa, YCTaHaBNMBaEMOro napameTpoM in.SL;

akT (haKTU4YeCKoe 3HaYeHNe KOHTPOIMPYEMOI BXOAHOMN BEMNUYMHDI

nsm- M3MepeHHoe NPMBOPOM 3HaYEHME TOW XKe BENUYMHDI.

MpMep W3MEHEHMs1 HaKMoHa W3MepUTENbHON XapaKTepUCTMKWA rpacuyecku npeacTaBrieH Ha
PUCYHOK.

Onpefenutb  HeoGXOAMMOCTb  BBEAEHWS  MOMPABOYHOMO  KO3MUUMEHTA MOXKHO, W3MEPUB
MaKcumarnbHoe uin 6riMskoe K Hemy 3HadeHue napameTtpa, rAe OTKIIOHEHWE HaKIoHa M3MEpUTESIbHOM
XapaKTepuUCTUKk Havnboriee 3aMeTHO.

BHUMAHUE! 3apaHvie KOPpeKTUPYIOWMX 3HAYEHWUI, OTIIMYaIOLMXCA OT 3aBOACKMX YCTAHOBOK
(in.SH = 000.0 » in.SL = 1.000), usmeHsieT cTaHOApTHbIE MeTpororMyeckue xapakrepuctukn TPM151 n
[OOIMKHO  MPOW3BOAUTBECS TOMBKO B TEXHUYECKM OBOCHOBaHHBLIX Cryvasix KBanvuumMpoBaHHbIMU
cneupanucTamu.
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Mpunoxenue XK. MAA-perynaTtop

Mpunoxenue XK. MNA-perynatop n napameTpbl ero HaCTPOUKMU

.1 O6wue npuHuunsl NMUAO-perynupoBaHua. NMapametpol NMAAQ-
perynsaTopa

XK.A1.1 NMNA-perynaTtop u ero KoadduumneHTsl
MNO-perynatop (NponopumoHanbHO-NHTerpanbHo-

anddepeHUnanbHbIn perynaTop) BblaeT aHanoroBoe 7= Perynatop Ne...

3Ha4yeHVWe BbLIXOOHOrO CUrHana, HanpaBlieHHOe Ha 7= NWJ-perynatop
YMEHbLUEHNE  OTKMOHEHUs]  TEeKylero  3HayeHusi ¥ MMoneca nponopuponaneHocTk Pl
KOHTPONMMPYEMOWN BESNINYNHBI OT YCTaBKN. ¥ MiHTerpansHan nocToskHan ti

== MAPAMETPbI MPUBOPA
= Perynstopsl

v OTHOWEHKE AnddepeHLIranbHO
K MHTErpanbHoi nocTosHHoi tol. ti

BbixogHow curHan MUO-perynatopa Y; paccumTbiBaeTcs no opmyne:

roe

Alyam
T

2 E,
i=0

PRSI PR R 3 E A
v &I +— 2 Ay
' Xp 1 Arti.‘t‘hd Ty i=0 !

noJsioca nponopunoHaribHoCT1n

pasHOCTb Mexay YCTaBKOW M TEKYLLUMM 3Ha4YeHneM T; KOHTpoONMpyeMow
BESIMYMHBI, UMK paccornacoBaHnem
anddepeHumanbHas NOCTOsAHHAsA

pasHOCTb MeXAy ABYMSI COCEAHUMU U3MepeHusimu E; n Eiq

BpeMsl Mexay ABYMSI COCEAHUMMN naMepeHusimm Tin T

MHTEerpanbHas NocToAaHHanA

HaKOMMEeHHas B i-i MOMEHT BPEMEHU CyMMa paccornacoBaHui (MHTerparnbHas
cymma)

Kak BuaHo 13 (bOpMyJ'IbI, CurHan ynpasneHua asnaeTca CyMMOl;l TpeX COCTaBNALWMNX:

e  nponopunoHaneHon (1-e cnaraemoe);
e  WHTerpanbHou (3-e cnaraemoe);
e anddepeHumanHom (2-e cnaraemoe).

MponopuuoHanbHas cocTaBnALANA 3aBUCUT OT paccornacoBaHus Ei n oTBeyaeT 3a peakumio
Ha MIHOBEHHYHO OLUMOKY perynupoBaHusi.

WHTerpanbHaa cocTaBnswowas coaepxuT B cebe HaKoMneHHylo OoWwubKy perynvpoBaHus

M
DBy Ay,
i=0

1 no3BonsieT 4obUTbLCS MakcUMarnbHOWM CKOPOCTU OOCTUXEHUA YCTaBKN.
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Mpunoxenue XK. MAA-perynaTtop

OudrcdbepeHumnansHan cocTaBnsAOWAA 3aBUCUT OT CKOPOCTM M3MEHEHWS paccormnacoBaHus

AE /ALy
1 NO3BONSIET YNYyYLLUTL KAYECTBO NEPEXOAHOro npoLiecca.
Onsa addekTrBHoM paboTel MUA-perynatopa Heobxoammo nogobpaTe Ans KOHKPETHOro obbekTa
Xy T

T
perynvmpoBaHus 3HavyeHus koacbduunentos MNMUO-perynsatopa A (cooTBETCTBEHHO,

napameTpbl Pb, ti 1 td.ti, nocnegHuii 3agaeTca kak OTHoLLEHWe rﬂjr”).

Hactporiky MNO-perynstopa pekoMeHAYeTCSA BbIMOSHATb B aBTOMATUYECKOM peXume (CM. M.
12.6). Mpu HacTpoiike Bpy4Hy Bbl MoxeTe onpenenvTb nNpubnuanTenbHble 3Ha4YeHWsI NapameTpoB
MO-perynatopa (cm. MNMpunoxexue XK.2).

X.1.2 HomuHanbHas BbIXxogHas MOLLHOCTb. ~ NAPAMETPHI IPMEOPA
OrpaHuyeHue 5 HaKoneHus MHTerpanbLHon 7 Perynatop
cocraenstolien 7= Perynatop Ne...

PaccmoTpum noseaeHne oGbeKTa npu KNnaccuyeckom 7= NMWA-perynatop
MWA-perynuposaHumn (cM. puc. XK.1, YepHasi kpusasi). v BepxHes 0TKIOHEHME OT HOMMHAILHOM

Kak BMOHO, Npu ONWTENBHOM BbIXOAE HA YCTaBKy BLXOAHOA MowwHocTh i. UPT
MO-perynatop  NpOM3BOAUT  «MEPEpPErynupoBaHue» ¥ HinkHee OTKIIDHEHVE OT HOMVHANEHOR
obbekTa. «lepeperynupoBaHne» CBSA3aHO C TEM, YTO B BLXOOHOH MOLUHOCTH 1.min
npoLecce BbIXOAA Ha YCTaBKy HAKOMWMOCh OYEHb ¥ Homwransias MowHacT: P.nom

fbonbluoe 3HayeHne WHTerpanbHOM COCTaBMsoWEN B
BbIXOHOM cUrHarne perynsropa (MOLLHOCTH).

Mocne  «nepeperynvpoBaHusi»  Ha4YMHAETCSl  YMEHbLUEHWE  3HAYeHUs!  UHTerparbHOW
COCTaBrsAOLLEN, YTO, B CBOK o4yepenb, MPUBOAUT K MPOBarly HUXE YCTaBKN - «HEAOPErynMpOBaHMIO».
TonbKko nocne ogHoOro;AByX Takux kone6awuw MUO-perynatop BbIXoauT Ha Tpebyemoe 3HayeHue
MOLLHOCTM.

Bo wu3bexaHue «nepeperynvpoBaHusi» U «HEOOPErynMpoBaHus» HeobXOAMMO OrpaHuynTb
CBEPXy M CHW3Y 3HaYeHWe HaKoMNMeHHOW UHTerpanbHON COCTaBNSIOLLEN.

Mpumep WMmeeTca neuyb, AnNA KOTOpPOW M3 oOnbiTa W3BECTHO, 4YTO AN noagepXaHus
onpegeneHHoun yctaeku TpebyeTtca MowHocTb oT 50 % Ao 70 %. Pa3bpoc mowHoctu B 20 % BbI3BaH
M3MEHEHMSMW BHELLHUX YCIOBUWIA, HAaNpUMep TeMnepaTypbl HAPY>KHOro BO3ayxa.

Torga, BBOAS OrpaHWYeHne MHTerpanbHON COCTaBnsaLen, T. €. 3agas napameTpbl i.min = 50 %
n i.UPr = 70 %, Mbl MOXEM YMEHbLUWNTb «MNepeperynnpoBaHne» n «HefoperynupoBaHue» B cucteme
(cm. pucyHok XK. 1, cuHas kpusas).

BaxHo! CneayeT noHMmaTh, YTO OrpaHuMyYeHus napameTpoB i.min v i.UPr pacnpocTtpaHstoTcs
TOMbKO Ha WHTerpanbHyl cocTaBnstoLyo. KoHeuHoe 3HauveHve BbIXOAHOW MOLLHOCTWU, NOonyyYyeHHoe
KaKk cymma MponopumoHanbHon, aunddepeHumansHOn U UHTErpanbHOW  COCTaBMSOWNX, MOXET
nexartb BHe MpeAenos, 3agaHHblX i.min u i.UPr. OrpaHuyeHne KOHEYHOro 3Ha4YeHWsi BbIXOZHOW
MOLLIHOCTU B cucTeme 3agaetcs napametpamu P.min u P.UPr (cm. n. 3.5.3).

Ons ymeHblueHns konebaHuii Npu nepexoaHbIX NpoLeccax MOXHO Takke 3adaTb HOMUHAMbHYIO
MOLLHOCTb. HOMMHanbHasi MOLWHOCTb - 3TO CPEeAHsIS MOLLHOCTb, KOTOPYK Hado MoaaTb B OBbEKT
perynvmpoBaHus Ans AOCTUXeHUst TpeGyemoii ycTaBku. B Halem npyMepe HOMUHamNbHYI MOLLHOCTb
P.nom HyxHO 3apatb paBHoii 60 %. Torga npu paboTe K 3HAYEHWIO BbLIXOAHOW MOLLHOCTHU,
paccuutaHHoi MUA-perynsiTopom, Gynet npubaBnsTbCs HOMUHaNbHasi MOLHOCTb. [pu 3apgaHum
HOMMWHAmNbHON MOLLHOCTU MapameTpbl OrpaHUYeHUst MHTerpana HeoGXOAMMO 3afaTb OT 3HAYeHusi
P.nom. B Hawem npumepe AN AOCTWXKEHWUS 3HAYEHUst MHTerpanbHon coctasnstowert ot 50 % fo 70
% v npu P.nom = 60 % Heobxoamnmo 3agaThb i.min =-10 %, a i.UPr =+10 %.
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T
Yeramea ———ffF—— —
T
Yeramea f—————Ne— Bpewma
BuixoaHas
MOLWHOCTE, %
P.nom PF—7—— S
Bpema
Wurer- | P
pansHas ] -
COCTaBnA=- Bpems
was, % Wnrer- |
LWUPP [ —— ———————————— pansHas
min g — COCTaBnAK=
was, %
i.UPr
0 _ _[! %——_p
Bpewma i»min Bpems
PucyHok .1 PucyHok X.2

PaboTta cuctembl C 3agaHHOW HOMWHANbHOW MOLLHOCTbIO U OFPaHUYEHUSIMU UHTErpanbHowm
COCTaBnsoLLel nokasaHa Ha pucyHok XK.2. Kak BUOHO 13 pucyHka, nepexoHbivi npouecc npoTtekaeT
HecKkomnbKko BbicTpee, T .K. 3Ha4YeHWe BbIXOAHOW MOLLHOCTM Cpa3y HauyuMHaeT pactu oT P.nom, a He oT
HYNEeBOro 3HaYeHusl.

Takke 3agaHune P.nom Heobxogumo npu ucnonb3oBaHun MO-perynstopa.

X.2 OnpepeneHve napameTpoB npeaBapUTeNibHOM HAaCTPOMKKN

perynsitopa

MprBeaeHHbIN Hke MeToq MO3BONAET OnpeaenuTb NpubnuanTenbHble NapaMmeTpbl HaCTPONKK
perynatopa Ans obecne4yeHnst BO3MOXHOCTU Nocreaytowero npuMeHeHnst TOYHON aBTOHACTPOWKM.
310 OblBaeT HeobxoAMMO B TOM cCryyae, korga npoBedeHue npenBapuTeNnbHOW HacTPOVKM B
aBTOMaTWU4ECKOM pexunmMe HegonycTuMO.

pybas oueHka napamMeTpoB perynsatopa OCHOBaHa Ha BPEMEHHbIX XapaKTepucTukax
nepexogHon yHKUUN obbekTa perynupoBaHns. [ns CHATUA nepexogHon PyHKUMM OOBEKT BbIBOAAT
B paboyylo obnacTb B Py4HOM pexume, AOXMAAITCA CTabunusauum perynupyemomn BerMuuHbl 1
BHOCHT BO3MYLLEHNE N3MEHeHVEM ynpasnstowero Bo3aencTems Ha AP, [% oT gnanasoHa n3ameHeHus
ynpasnsiowero Bosgenctaus]. Ctpoat rpadmk nepexogHow dyHkumm (cm. puc. XK.3). Mcnonbays
rpacpuk, Heo6XoANMO BbIYUCTINTB!
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roe

To:i
Vob

fc.ﬁ = f1 - T,

Vo = (Ta = T4)/(tos *AP);
T =41

Xp = 2T Vop;

NoCTOsiHHasA 3anasabiBaHus, [C]
NocTosIHHasi BpeMeHu obbekTa, [c]
MaKcuMarnbHasi CKOPOCTb U3MEHEHUSI PEryNMPYEMOii BENNYMHBI NPy

M3MEHEHWMN 3a[aHns Ha OAMH NpoLueHT, [ed. nam./%/c]
MHTerpanbHas NocTosiHHas, [C]

yCTaHOBUBLLEECS 3HAYEHUE perynupyemMon BenuynHel, [eq. uam.]
HavanbHOe 3Ha4veHue, [ea. nam.]

M3MEHEHVE YNPaBnsaoLLEro BO3aencTeus, [%]
nosioca nNponopLMoHanbHOCTH, [eq. nam./%]

KoacbdbmumeHT ‘L"D(/‘L'H (napameTp td.ti), onpegensiowmn pono  AuddepeHUmanbHom

cocTaBnstoLeit, BolobupaeTcs n3 uHtepeana [0,1...0,25].

rﬂjr .
KoHkpeTHoe 3HaueHue W sapaetcs ¢ y4eTOM pearbHbIX YCIMOBWUM 3KCniyaTauum u

XapakTepucTuk UCnonb3yeMbliX TEXHUYECKUX CpencTB. ,D,ﬂﬂ TOro, HT06I:I onpegenntb ontuMarnibHoe
T/ Tw
3Ha4YeHune HeO6XO,D,VIMO COnoCTaBUTb pa60Ty CUCTEMbI B pealibHbIX YyCNOoBUAX 3KCnyaTauum

npuv ABYX;TPeX pasnnyHbIX 3Ha4YEeHNSX ‘E’D(/‘L'H (Hanpumep, npu ‘L'M‘L’H =0,10,15 1 0,25).

T/ T
Mo ymonyaHuio BBEAEHO 3HaYeHne fu-’ll( y =0,15.

T toﬁ
T2
.
T1 -
0 T 1y t

PucyHok X.3 - Fpacdhmk nepexonHoM XxapakTepucTukm
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MpunoxeHne W. 3apaHue
perynsitopa

3apaHue 3agepxek  Ans
TEXHOMOrM4YeckUm
npeabsBAaoTCS

paboThbl.

obopynoBaHuem, K
xectkne TpeboBaHus

Mpumepom MoxeT 6biTb Hacoc WM KOMMpeccop,
KOTOPbIN Herb3si BKIOYaTb CAMULLKOM 4acTo UMW Herb3st
BbIKNOYaTb, €CNU OH He MpopaGoTan 3adaHHOe Bpewms,
«OTHOXHYI»

nnn Henb3da BKMNW4aTb, €Cnln OH He

Heobxogumoe Bpems.

[BYXNO3MUMOHHOIO
(ON/OFF) perynatopa ucrnonb3yloTcs Npu ynpasBreHun

KOTOpOMY
no

3afepXeK AnAa ABYXMNO3ULUOHHOIO

pexumy

' MAPAMETPEI MPUEOPA
= PerynaTopi
Perynamop Ne...

- Aeyxnoanume s (OMN/OFF)
' Bpema Janepssd eknjacsn. WM dL.on
¥ MUHMMETGHOE EPEMA YaepaaHEa MM
BO BRMO4EHHOM cocTomkm HE.on
¥ MUHMMETGHOE EEMA yaepsaHen MM
8 BHEMCHEHHOM cocToRimd Ht.oF

Tarke NCnonb3ya 3aaepxku ,D,ByXI'IOSVILl,I/IOHHOFO perynatopa, MOXHO npu CcTtapte CUCTEeMbl
obecneynTb BKIOYEHUE OOHOMO 060pyIJ,OBaHMﬂ nocne TOro, Kak gpyroe 3anyctutca u BblAeT Ha

Tpebyemblii pexum paboTbl.

ni 3a.qep>|<|<u BKJTHOYEHUA/BLIKITIOYEHNA UCMONMHUTENILHOIO MeXaHM3ma

3agepKkn  BKMOYEHUS] U BbIKIHOYEHUS
VCMONTHUTENBHOTO  MeXaHu3Ma  UCKMYalT
KpaTKOBPEMEHHbIE U NOXHble cpabaTbiBaHUS
Perynstopa n Tem cambiM npefoTBpalialoT
NuKoBbIE BKMOYeHNst VIM.
Ons  [ByXnO3WLMOHHOrO
MOXHO 3aJaTb ABE 3a4ePXKKM:
— BpeMs 3afepxku BknoyeHns VM

perynatopa

dL.oF;
— BpEMS  33[EPXKKM  BbIKIHOYEHNS
MM dL.on.

B momeHT, korga Perynsatop [ormkeH
nepeknountb coctosHne WM, HaunHaeTcs
OTCYET BPEMEHU 3a[epPXKN U NepeknoveHne
brnokmpyetca. [lo  wuctedyeHun  BpemeHu
3agepxkn dL.oF (dL.on) npowussogutcs
npoBepka BbIXOOHOro curHana Perynsatopa, n
ecnn ero 3HaYyeHne He W3MEHUNOoCb, TO
coctosHne M nepekntoyaeTcs.

Pabota [1Byxno3nuMoHHOro perynsaropa
C 3afepXKamu nokasaHa Ha pucyHke W.1.

T

Ycraska + HYS.C/2
Ycraska
Ycraeka — HYS.C/2

CocTosHue
"HarpeeaTtena”

BKN.

BLIKI.
. Cocronune"
Harpeeartena
BKI.

BbIKN,

A

spema<dL.oF

/TN

~

AN

I
spemsi<dL.on _|

| I
| I
l . -
\ I b Bpems
|| Ges sapepxex
i
| Bpems
|
LI | caagepxkamm } I
! :
Bpems
dL.oF dL.on

PucyHok U.1 - PaboTa [1Byxno3uLMoHHOro

perynsitopa c 3agepXkamu
BKINOYeHUusi/BbiknoyeHnusa UM
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MpunoxeHue U. 3apaHue 3apepxeK ABYXNO3UMLMOHHOIo perynsatopa

n2 Y,qepx(aHMe UCNONMHUTeNIbHOIro MmexaHn3ma Bo
BKNKOYEHHOM/BbIKITIOYEeHHOM COCTOSIHUMU
Yaepxanne VIM BO BKMOYEHHOM MNW BbIKIIOYEHHOM Ti
COCTOSHMM MOXET WCMONb3oBaTLCA ANA 3aluThl Tex © so
MCMIONMHUTENbHBLIX  MEXaHM3MOB, KOTOphle Mo  ceoum o ym'“i /
TEXHWYECKUM XapakTepUCTMKaM He MOryT 3aryckaTbes, / \ ] \_/
AN

NnoKa He NnpocToanu onpeneneHHoro BpemMeHu, nnu Tex,
KOTOpbleé He MOryT BbIKMWO4YaTbCA, He OTpa6OTaB

Yeramea — HYS,C/2 /

I
]

i !
onpeneneHHoe Bpemsi. l | Bpemn
[Ons OBYXMO3ULMOHHOTO perynsatopa MOXHO 3adaTb .,H:_"""”"“‘..‘ i i ;

pesarens I Be3ynepxanua
BpeMsi  yAepXaHust BO  BKITOYEHHOM/BbIKITHOYEHHOM B, —
CoCTOsiHMM B nMapameTpe Ht.on. BLIK. | [ 1]

B momeHT, korga coctosiHue UM nepekntovaeTcs, ! ! ! Bpeua
HauMHaeTCa OTCYeT BPEMEHM yAepXaHus, B TeuyeHue -,H:r:'::;"r';::.. i cyaeonamen | |
KOoTOoporo obpaTtHoe nepeknodeHne WM Bnokupyetcs. 8K, ;

Ecnn no ucteyeHnn spemeHn yaepxauua Ht.oF (Ht.on) _— |
3HaYyeHWe BbIXOAHOrO curHana Perynsitopa usmeHunochb, on | Hion Eposn
TO cocTosiHue M nepeksoyaeTcs. Pa6ota e o *
[BYXMNO3MLMOHHOIO perynatopa C yaep)XaHneMm nokasaHa PucyHok U.2 - PaGorta

Ha pucyHok W.2. Ecnu Bbl 3adanu epemsi 3a0epxXkKu [ ByXMO3MUMOHHOrO perynstopa
nepekmoyeHusi (cM. n. W.1), To OTcuYeT BpemeHu c yAepxaHnem UM
YAEpXaHUs  HayMHaeTcs C  MOMEHTa  pearbHOro BO BKJ104EHHOM/BbIKMIOYEHHOM
nepekntoyveHns MM, 1. e. ¢ yyeTom 3agepxku dL.on. cocTosiHUM

ObpatHoe nepekntoveHre M no ncrtevyeHny BpeMeHn yaepxaHusi Taioke NpoucxXoauT € y4eToMm
3a0epKKu.

[Npn cTapTe nporpaMmbl TEXHOMOrO, a TakkKe MpW nepexoge C LWara Ha LwWwar wuHorga
Tpebyetca.yaepxaHme MM B BbIKNIOYEHHOM COCTOSIHUM. JTO ObiBaeT HeoO6XoAMMO ANs Bbixoda Ha
pPeXrM JOMNONMHUTENBHOrO 060pyA0BaHMS.

Bpemsa yaepxaHua VM B HayanbHOM COCTOSIHUM NpW CTapTe WAW Nepexofde Ha HOBbIM Lwar
3agaeTcsa B napameTtpe Ht.oF.

BHUMAHUE! Pa6Gota napameTpa Ht.oF pacnpocTpaHsieTcss Ha nepexon C BbIKMHOYEHHOrO
COCTOSIHUSI NpW 3adaHHOM 30He HevyBCTBUTENbHOCTM B napameTpe db. lNogpobGHee o paboTte
napameTtpoB Ht.oF un dL.oF cMoTpu B MONHOM pPyKOBOACTBE Mo akcnnyatauum TPM 151.
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MpunoxeHue K. Kpatkoe onucaHmne mogudmkaumin npuéopa TPM151

Mpunoxenune K. Kpatkoe onncanme moaudmkaumm npubopa TPM151

Mpubop TPM 151 BbinyckaeTcs B Heckonbkux Moaudukaumsix. CmeHa moaudumkaumm npubopa
OCYLLECTBNSETCA C MNOMOLb nporpammbl  «KoHdurypatop TPM151» nytem 3anmcu B npubop
cooTBeTcTBytoLero cparna (cm. n. 10.7.2). MNpu aTom cnegyeT yuuTbiBaThb, YTO NNLEBLIE NaHenu npubopos
pasHbIx MoaMdMKaLMIA MOTYT OTNNYaTLCS.

Kpome Toro, Bbl MoxeTe co3faTh 3akasHyto KoHcurypaumio npubopa TPM 151, covetatoLyto B cebe
anemeHTbl pasHbiX Moaudukaumii. Bbl MoxeTe caenatb 9TO CaMOCTOATENbHO UMW BOCMOMb30BaTHCA
ycnyramu komnanum OBEH, obpatusLumnck no agpecy trm151@owen.ru.

Mepen cospaHvem cobeTBeHHOM MoamdmMKaLmm HeobxoaMmo U3yunTb onucaHue 6azosoro npudopa
TPM151 Ha CD, nocTaBnsieMom B KOMIIEKTe C Nprubopom.

TPM151-01

JIEI TS
1
/o—

Jarymk

e

m PETYNATOP 1

BuiXOmHO#K
anement 1

PENYNATOP 2

BriXogHo#
anement 2

F

WM1 {Harpeeatens)

o)

WM2 [harpesatens)

TPM 151-01. 2 KaHana nowaroBoro perynvpoBaHus MO W3MEpPEeHHOW BenuuuHe, kaxablii Kanan
NnoakmnioYeH K cBoeMy BbixogHomy anemeHTy. Perynatop moxeT pabotatbe B pexumax ML wn

ON/OFF.
Jlarumx
TPM151-03 {nonoxenvs
Daramk i B i
3 IXD/IHO
A Bxon, 1 ™| anemenr 1
Buyuc- |
Jarimk NHTEND H PEIYIISTOP I
2 ] -
Brixoanon
/°| A Be0p2f aneMexT 2
| ___________ )
|

TPM 151-03. OgHokaHanbHOE MoLLaroBoe perynMpoBaHve 3aaBWKKOM C AaTYMKOM MONOXEHNS Ui 6es.

TPM151-04
Jatynk = — WM (narpesarens)
1 bIXOQHON
| PETYNIATOP I_.| anemenr 1 I__-mj.
Jatymk 5 —
2 bIXO/HOIA
o— VHCEKTOP I_.I Lol |__.®
Curvannaaumsa

TPM 151-04. OpHokaHanbHOe MOLIaroBoe perynvpoBaHMe MO W3MEPEHHOW WNU  BblYUCIIEHHON
BenununHe. Vimeetcs 6ok KOHTPONSA HaxXOXAEHWs BENWYMHBI B AOMYCTUMBIX rpaHuuax (MHcnekTop).
CurHan ot WHcnekTopa nopaetcs Ha BbixogHOW amemeHT 2, K KOTOPOMY MOAKNoYaeTcs CpeacTBo
aBapuUMHON curHanu3saumm (namna, 3BOHOK 1 T. A4.).
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MpunoxeHue K. Kpatkoe onucaHmne mogudmkaumin npuéopa TPM151

TPM151-05

I'padpux
YCTABKM

—-‘ WHCNEKTOP

WM (narpesatent)

e —
_"‘ RERAEITF H InemenT 1 }_
. #

BrixopHoR
anement 2 ’ ®

—'Mj_

Curnanuaaumna

TPM 151-05. OpkokaHanbHOe MoLlaroBoe perynupoBaHue, npu 3ToMm YcTaBka Perynstopa moxet
OblTb CKOPPEKTMPOBaHa MO OMpeAenieHHoW (YHKUMM OT 3HayeHusl, M3MepeHHoro Ha Bxope 2.
MmeeTcs 6nok MHcnekTopa, coegnHeHHbI ¢ BO2.

[aruuk
1

/)—

[Lartunk
2

o

TPM151-06

fo}——

PETYNATOP

BbixopHOIA
anemeHT 1

|_

[padmk
YCTaBKM

o

BrixoaHoi
ANEMEHT 2

M
(3apBuxKa)

TPM151-06. OgkokaHanbHOe noLlaroBoe perynupoBaHue 3agBwbkKon 6e3 gatuvka nonoxenws. Mpu
aTOM YcTaBka Perynsitopa MoxeT ObiTb CKOPPEKTUpPOBaHa Mo onpeAeneHHONn yHKUMKM OT 3HaYeHus,
n3mepeHHoro Ha Bxoge 2.

TPM151-07
Hatyumk
1/.' » Bxop 1
Bbiymc-
Jarunx NMTEND
/.- »| Bxop, 2

PEMYIATOP |

BoixogHoi

anemenr 1

PETVCTPATOP [—»

BoixoaHoi
3NEMEHT 2

MM (HarpesaTens)

(LIAM)

TPM 151-07. OpkokaHanbHOe MoLlaroBoe perynvpoBaHne no W3MEpPEeHHOW WU  BbIMUCIIEHHOMN
BenuynHe. 3T1a BenuunHa aybnupyetcs Ha LIAM 4...20 MA, K KOTOPOMY MOAKIOYAETCSH aHanorosbIi

perucTparop.
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Narume
o{en |
Jaryuk
fmg_ Bxon 2

TPM151-08

PEMYNATOP 1

WM (narpesarens)
BuixogHon
anement 1

L

Bumc-
NMTENb
BNaXHOCTH

H—Bwnd

AQI PETYNATOP 2

WUM2 [wanp.,
Jacnonka

BuixopHoR
anemeHT 2

noaww napaj

<

TPM 151-08. OgHOBpeMeHHOE MOoLLaroBoe perynnpoBaHne Temneparypbl U BlaXXHOCTU. Belucnenne
BMaXHOCTU MPOWU3BOAMTCS NCUXPOMETPUYECKMM METOAOM MO TemnepaType «CyXoro» WU «BMaXHOro»

TEepMOMETPOB.

Darume
1

Narume
2

/D—

TPM151-09

/o——h‘ Bxog 1

Brymc-
NWTENR

H PEMYNSTOP

WM (narpesatens)

i g e

YcTpoicTeo,

Mexeparop BhixoHO# Tpebynowee
MMIYNBCOB 21" nepHog.

BRIOHEHHA/

BHIENHOYEHWUA

TPM 151-09. OpHokaHanbHOe MoOLUaroBoe peryrnvpoBaHWe MO W3MEPEHHOW WM BblIYUCMEHHOMN
BenuynHe. Ha BTOpoO#i BbIXoA Npvbopa MOXHO Ha onpeAerieHHOM Lware nporpammbl nogatb nepuoam-

YecCkme nMnynbCbl ANA BKMOYEeHUA OOMONTHUTENTbHOro oGopyuoaava nnu curHanu3auum o xoae Tex-
HoJornm4yeckoro npotdecca.

Naryuk
1
f—

JHatuuk

e

TPM151-10

Bbiuue-
nutenb

PEYNIAITOP

WM1 (narpesatenb)

BbixofHOi
anemenT 1
BhbIXoaHOI
3NeMeHT 2

MM2 (xonoaunsHuk)

TPM 151-10. OgHokaHanbHoe MollaroBOe PerynvpoBaHMe C MOMOLLbI CUCTEMbI «HarpeBaTenb -
XONOAUNBHUK- MO U3MEPEHHON UMW BbIYUCIIEHHOW BEMUYMHE.
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