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AGGpeBMaTyphbl, UCMONb3yeMble B PYKOBOACTBE

BBepgeHune

Hactoswee  pykoBoACTBO MO 3KCnfyaTauuu  npedHasHayeHo  Ans  O3HAKOMITEHWS
obcnyxuBalollero nepcoHana C YCTPOWCTBOM, MPWHLMINOM AEWCTBUS, KOHCTPyKUuen, paboTon u
TEXHUYECKUM OBCNyXM1BaHNEM NPOrpamMMHOro YHMBEpCcanbHOro nameputens-perynstopa TPM151-09
(B AanbHenweM no TeKCTy MMeHyemoro «npudop», «npnéop TPM151-09» nnn «TPM151-09»).

PykoBoacTBo no akcnnyataumm pacnpoctpaHseTcst Ha npubop TPM151-09, BbinyLweHHbIn o TY
4211-009-46526536-03.

Mpnbop TPM151-09 unsrotaBnnBaeTcs B HECKONbKUX BapuaHTax WCMOMHEHWS, OTMMYaloLLMXCS
Opyr oT apyra TWUMOM Kopriyca W TUMNOM BCTPOEHHbIX 3MIEMEHTOB, ChyXaluxX Ans ynpasreHus
MCMONHUTENbHLIMK MexaHnamamn. Moandmkaumm npubopa cOOTBETCTBYET YCNOBHOE 0603HaYeHWe:

TPM151 —TKK.OQ

]

|Tl-1|'| BLIXOOHOMO 3NamanTa 1 I

| Thn eLboaHoro anemManTa 2

KOHCprKTVIBHoe UcnoJsiHeHue:

H—-  kopnyc HacTeHHoro kpenneHusi ¢ pasmepamu 130 x 105 x 65 MM ¥ cTeneHblo 3awWwuThbI
kopnyca |P44;

L1 — kopnyc LUMTOBOro KpenneHus ¢ pa3mepamu 96 x 96 x 70 MM U CTeneHbio 3almThbl CO
CTOPOHbI NepeaHen naHenu 1P54.

[abapuTHblEe YepTexu KOpnycoB pasnnyHbIX TMMNOB NpuBeaeHbl B Mpunoxenunm A.

Twn BbIxogHOro anemeHTa 1:

P — pene anekTpomarHuTHoE;

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

C —ontonapa cuMUCTOpHas;

U — uudppoananorosbii npeobpasoBaTtenb «napameTp — Tok 4...20 MA»;
Y - umdpoaHanorosblvi npeobpasosBaTenb «napameTp — Hanpsikenve 0...10 By»;
T —BbIX0oA ANS ynpaBrieHnst BHELWHUM TBEPAOTENbHbIM perne.

Twun BLIXOAHOrO anemMeHTa 2:

P — pene anekTpomarHuTHoe;

K  —ontonapa TpaH3ucTOpHas CTPYKTYpbl N—p—N-Tuna;

C —onTonapa CUMUCTOPHas;

T - BbIXOA ANS yNpaBrneHVsa BHELWWHUM TBEPAOTENbHbIM perne.

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

OT0 03HAYaeT, YTO U3TOTOBIIEHMIO U NMOCTaBKE NOANEXUT nameputenbs-perynstop TPM151-09 B
KOpMyce HAaCTEHHOIO KPenmneHusl, OCHALLEHHbIN ABYMS 9/M pene.

BHumaHue! [MNpubop TPM151-09 moxeT ObiTb nepekoHdurypuposaH nog npubop aApyron
mogudukauum TPM151-xx. KpaTkoe onucanve mogudukaumin npubopa TPM151 npusegeHo B
Mpunoxenun WN. WN3meHeHne KoHdurypaumsi OcCylwecTBNseTcs C  MOMOLLbI  Nporpammbl
«KoHopurypatop TPM151» Ha MK (cm. pasgen 10).

Kpome Toro, Ha 6ase TPM151-09 moxHO co3aaTb HeCTaHAapTHYO KOHMUIrypauumio, Coaepxallyo
3MeMeHTbl pasHblX Moaudmkaumii. 3a nogpobHON KOHCYNbTaLMeln nofb3oBaTeslb MOXeT 0bpaTuTLCs
no agpecy trm151@owen.ru B rpynny TexHudeckow nogaepxkn OBEH.
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CopepxaHue

A66peBMaTypbl, UCNONb3yeMble B PyKOBOACTBE
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uudppoaHanoroBbivi npeobpasoBaTerb;

LUMdpOoBOV HANKATOP.



1 HasHaueHue npubopa

1 HasHaueHue npubopa

1.1 TPM151-09 npegHasHayeH [AnA MNOCTPOEHUS aBTOMATUYECKMX CUCTEM KOHTpONs W
ynpaBneHusi NpPOW3BOACTBEHHbIMU TEXHOMOTMYECKMMM MpoueccaMu B pasnuyHbiX  obnacTsx
NPOMBILLIIEHHOCTM, CEeMbCKOro 1 KOMMYHAaNbHOIO XO35ICTBa U Ap.

1.2 Mpunbop TPM151-09 BbINONHAET CrieaytoLime OCHOBHbIE (PYHKLNK:

U3MEpeHMe OfHOM WnM  ABYX (UNYECKUX BEMUYMH, KOHTPONUPYEMbIX BXOAHBLIMU
nepBUYHbLIMK NMpeobpasoBaTensamu;

undpoByo UNbLTPaLUIO ANS YMEHbLUEHUS BIUSHUS NMPOMBILLNEHHBLIX UMMYNbCHBIX NOMEX
Ha pe3ynbTaT U3MepeHus:;

KOPPEKLUMIO  M3MEPEHHBIX BEMWYUH ANt YCTPaHEHUS  MOrpellHOCTeN  NepBUYHBIX
npeobpa3soBartenen;

oTOOpaxeHne pe3ynbTaToB U3MEPEHUM UMW BbIYUCIIEHUA HA BCTPOEHHOM CBETOAUOAHOM
YeTblpexpa3psiaHOM LMPPOBOM MHAMKATOPE;

perynmpoBaHue 0gHOM M3MepPeHHON huamyeckon BennyunHel no MN-3akoHy;

N3MEHEeHWe yCTaBK1 PerynmpyemMon BENMYUHbI MO 3a4aHHON TEXHONOMMYECKOWM NporpaMme;
reHepaumio BbIXOAHbLIX MMMYNbCOB ANS YNpaBeHNsi BCrOMOraTerbHbIM TEXHOMOrMYECKUM
obopynoBaHueM;

dopmMMpoBaHMEe aBapuMHOrO curHamna npu OBHapY>XEeHUU HEUCNPaBHOCTU MNEPBUYHBIX
npeobpa3soBarternen ¢ 0TobpaKeHeM ero NpUYMHbI Ha LMPOBOM UHAMKATOPE;
dopMMpOBaHNE aBapuMHOTO CUrHama npuM  BbIXOAE PErynupyeMoi BenuyuHbl 3a
OonycTumble npegerns;

oTOOpaxeHne Ha BCTPOEHHOM CBETOAMOAHOM LIMEPOBOM MHAMKATOPE TEKYLMX 3HAYEHWUM
napaMeTpoB TEXHONOMMYECKON NPorpaMMbl U MOLLHOCTU, NOAaBaEMOW Ha UCMONMHUTENbHbIN
MexaHu3Mm;

(hOpMMpOBaHME KOMaHAbl PYYHOrO YMNPaBMEHWUSI UCMOMHUTENbHLIM  MEXaHW3MOM C
KnaBsuaTtypbl npubopa;

nepegady B ceTb RS-485 Tekylux 3HaYEHWUI U3MEPEHHBIX UMU BbIYUCIIEHHBIX BEMWUYMH, a
TaKkKe BbIXOAHOW MOLLHOCTY perynstopa u napameTpoB NporpaMmbl TEXHOMOra;

MN3MEHeHWe 3HaYeHuli NporpamMmmupyeMbIX NapameTpoB npubopa C NOMOLLbID KnaBuaTypbl
yrpaBneHusi Ha ero NMLUEBON NaHenu;

VN3MEHeHWe 3Ha4YeHWn NnapamMmeTpoB C MOMOLLbIO KOMMbIOTEPHOM NpOorpaMmbl-koHUrypatopa
npu CBs3N C KoMMbloTepom no RS-485;

CoXpaHeHVe 3aaHHbIX NPorpamMMupyeMbIX NapaMeTpoB B 3HEPrOHE3aBMCUMOWN NamMsTh Npu
OTKMIOYEHNN HanpsbkeHns nutanma TPM151-09.

1.3 YcnoBwus akcnnyatauuu:

*  3aKkpbITble B3pblBOGE30NACHbIE NOMELLEHUS 6e3 arpeccrBHbIX NapoB U ra3os;
. Temneparypa okpyxatoLiero Bo3gyxa ot +1 °C go +50 °C;

. BEPXHUI Npeden oTHOCUTENbHOM BrnaxHocTu Bo3ayxa: 80 % npu +25 °C n bonee
HU3KKX TemnepaTypax 6e3 koHaeHcaumn Bnaru;

. aTtmocdepHoe aasnenHne ot 86 go 106,7 kla.



2 TexHMYeCKue xapakTepuCcTUKU U ycnoBusa aKkcnnyatauuu

2 TexHUYeCKue XapaKTePUCTUKM U YCIIOBUSA IKCNyaTaLum

2.1 TexHuYecKMe XapaKTepucTUKu npuéopa

OcHOBHble TexHuyeckume xapaktepuctukm npubopa TPM151-09 npusepeHbl B
Tabnuuax 2.1, 2.2, 2.3.

Ta6bnuua 2.1 — O6wWwMe xapaKTepUCTUKMN

HaunmeHoBaHue 3HayeHue

[nanasoH NepeMeHHOro HanpsKeHUs NUTaHUS:

HanpsikeHve, B 90...245

yacToTa, 'y 47...63
MoTpebnsiemas mowHocTb, BA, He Gonee 6
Konunuyectso BX040B ANs NOAKMHOYEHNS AaTYNKOB 2
Bpewms onpoca ogHoro kaHana, ¢, He 6onee 0,3
KonunuyecTBo BbIXOAHbIX 31IEMEHTOB 2
MHTepdeinc cBs3nN C KOMMbIOTEPOM RS-485
MpoTokon nepenayn aaHHbIx no RS-485 OBEH
CreneHb 3alwmThl kopnyca

Ans kopnyca L1 (co cTopoHbl nuLeBol naHenw) IP54

ans kopnyca H IP44
[aGapuTHble pa3mepbl Npubopa, Mm

kopnyc L1 (96 x 96 x 70)1

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

Ta6bnuua 2.2 - BxogHble nepBUYHbIe NpeoGpa3oBaTenu

HaunmeHoBaHue Owana3oH Pa3spelwatowwan Mpenen ocHoBHOM
M3mepeHus CcnocobHoCTb npvBeAeHHOM
norpeLHocT
Tepmonpeo6pa3oBatenu conpotuBnenusi no NOCT P 50353-92
TCM 50M Wi =1,426* -50...4200 °C 0,1°C
TCM 50M Wioo =1,428 -190...+200 °C 0,1°C
TCIM 50 Wigo= 1,385 -200...+750 °C 0,1°C
TCMN 50N Wygo= 1,391 -200...+750 °C 0,1°C
TCM 100M W= 1,426* -50...4200 °C 0,1°C
TCM 100M W= 1,428 -190...+200 °C 0,1°C
TCIM 100 Wigo= 1,385 -200...+750 °C 0,1°C
TCMN 100 Wigo= 1,391 -200...+750 °C 0,1°C
TCH 100H W= 1,617 -60...+180 °C 0,1°C
TCM 500M W,go= 1,426* -50...+200 °C 0,1°C 0,25 %
TCM 500M W= 1,428 -190...+200 °C 0,1°C
TCN 500 Wigo= 1,385 -200...+650 °C 0,1°C
TCIM 5000 Wigo= 1,391 -200...+650 °C 0,1°C
TCH500H W= 1,617 -60 ...+180 °C 0,1°C
TCM 1000M Wigo= 1,426 -50 ...+200 °C 0,1°C
TCM 1000M W= 1,428 -190 ...+200 °C 0,1°C
TCM 10000 Wigo= 1,385 -200...+650 °C 0,1°C
TCM 10001 Wig= 1,391 -200...+650 °C 0,1°C
TCM 1000H Wigo= 1,617 -60 ...+180 °C 0,1°C




2 TexHMYeCKue xapakTepuCcTUKU U ycnoBusa aKkcnnyatauuu

MpopomkeHne Tabnuubl 2

.2

HanmeHoBaHue Owana3oH Paspewatowan Mpenen ocHoBHOM
M3mepeHus cnocobHoCTb npvBeAeHHOMN
NOrpeLHoCcTH
no NOCT 6651-59
TCM rp. 23 [ -50...+200 °C | 0,1 °C | 40,25 %
Tepmonapsbl 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
Tnn(R) 0...+1600 °C 1°C 10,5 %
TNP(B) +200...+1800 °C 1°C
TBP(A-1) 0...+2500 °C 1°C
TBP (A-2) 0...+1800 °C 1°C
TBP (A-3) 0...+1800 °C 1°C
TMK(T) -200 ...+400 °C 0,1°C
CurHanbl NOCTOAAHHOTO HanpshkeHUs n Toka no N'OCT26.011-80
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 %
MpumevaHusa

* B Pecnybnuvke Benapycb HOCUT cripaBoyHyH MHOpMaLUIO.

1) W10 - OTHOLLIEHME COMPOTUBNEHNS AaTuvKa, namepeHHoe npu temnepatype 100 °C, k ero
COMNpoTUBIEHNIO, n3MepeHHoMy npu 0 °C.
2) ina paboTbl ¢ npubopom MoryT 6biTb MCMONb30BaHbI TONBLKO U30NMPOBaHHbLIE TepMOonapbl C
He3aseMneHHbIMU paboymmm cnasmu.

Tabnuua 2.3 - BbixogHble 3N1eMeHTbl

O6o3HavyeHue HanmeHoBaHue AneKkTpuyeckue xapakTepUCcTUKM
npu 3akase
P Pene anektpomarHuTtHoe 4 A npu HanpsixeHun He 6onee 220 B 50
"y mcos @>0,4
K OnTonapa TpaH3ucTopHas 400 MA npwv HanpshxeHun He Gonee 60 B
n-p-n-tuna nocT Toka
C OnTonapa cummncTopHas 50 MA npu HanpsixeHun o 600 B
(B MMNYNbCHOM pEXUME NPU tyn < 5 MC
nyactote 100 'y - no 1 A)
n LIATI «napameTp - Tok 4...20MA» Hanps»keHue nutaHunsa 15...32 B, Harpyska
0...900 Om
Y LIA «napameTp - HanpspkeHne Hanps»keHue nutaHunsa 15...32 B, Harpyska
0...10B» 6onee 2 kKOm
T BbIxoa Ans ynpasneHus BHELHUM BbixogHoe HanpspkeHue 4...6 B,
TBEpPAOTENbHbLIM pene MaKkcuManbHbIN BbIXogHON Tok 50 MA

2.2 To ycTOMYMBOCTM K KIMMaTUYECKUM BO3AENCTBMAM npw  akcnnyatauum TPM151-09

COOTBETCTBYET rpynne ucrnonHexnms B4 no FOCT 12997-84.




2 TexHMYeCKue xapakTepuCcTUKU U ycnoBusa aKkcnnyatauuu

2.3 Tlo ycTOMYMBOCTM K MEXaHW4eCKUM BO3AEWCTBMSM npu  akcnnyatauum TPM151-09
cooTBeTcTBYeT rpynne vucnonHeHus N1 no FTOCT 12997-84.
2.4 [abapuTHble U yCTaHOBOYHbIE pa3mepsbl Npubopa npueeeHs! B MpunoxexHun A.



3 Onucaxue npubopa

3 OnucaHue npubopa

B paHHOM pasgerne npueefeHsl NporpaMmMmpyemMbie DpArMeNT KPAHHOTO MHTEPQEIACA PAILACHAIOUMI
napameTpbl ANS  K&XKOOTO 3femMeHTa  CTPYKTYpHO MYTb K YCTAHABNHBAEMbIM NAPaMETPaM B NEpetHe
cxeMmbl. 3agaHue 3HauyeHun napameTpos yaoGHee Bcero MapaMETPOE NPorpammt “Kondurypatop TPM151

NpON3BOANTL C MOMOLYBIO Nporpammbl «KOHMUrypaTop a5 Kondurypauna TPMISE (M He 334aH0)
TPM151» (cm. pasgen 10). (5 Napavetps npHbopa

Bo3MOXHO Takke nporpamMuMpoBaHve C MOMOLLbIO (B vesvsnaaspmnaresasans
KHOMOK Ha nuueBol naHenu npubopa (cm. pasgen 11). T 3@
3T0T cnocol CrioxHee, HO He TPeGyeT MOAKMYEHNS FiEpasTP,
npubopa k IMK.

3.1 Cxema npubopa

3.1.1 CrpykTypHas cxema npubopa npusefeHa Ha pucyHke 3.1.

TPM151-09
Jaruuk B = — WM (narpesatenb)
1. . . - bIXOHO#
AT Bxon 1 | qurens [—>| PENIAITOP | o emenT 1 '{Mj_
Jarunk = - YcrpoiicTso,
2 | eHeparop bIXO/IHOA . Tpedyouee
Vallle Bxop 2 UMIYNLCOR | | anemenT 2 © nepwuop.
BKNIOYEeHUs/
BLIKNIOYEHMS

PucyHok 3.1 — CtpyktypHasa cxema TPM151-09

Mpubop TPM151-09 — npeactaenseT coboli ogHOKaHanbHbIM perynsaTop, paboTtalowui B
pexume MUO vnu geyxnosuumoHHoro (ON/OFF) perynupoBaHus M3MEpPEHHOW UMW BbIYMCIIEHHON
dusmdeckorn BenuuuHbl. BTopol Bbixog npubopa MOAKMYEH K reHepaTopy WMMMyrbCOB,
npegHa3HavyeHHOMY AN BKMKOYEHUs!  [AOMOMHUTENIbHOTO TEXHOMormyeckoro oGopyaoBaHus Ha
onpefeneHHbIX Warax nporpammbl TEXHosora.

3.2 Kanan perynupoBaHusi

KaHan perynupoBanus (nanee — «KaHan») npegHasHayeH [Ans perynvpoBaHus OAHOW
m3nyeckon BenuuuHbl (TemnepaTypbl, AaBfneHus u T. A.). OTa BenuYMHa BbIYMCNAETCA MO
pesynbTaTam U3MEpEHUsI OLHVUM UMW ABYMS AATUYMKaMK.

TPM151-09 MoxeT Takke perynmpoBaTb (PM3NYECKYI0 BENMUYMHY, KOTopas U3MEpPSeTCs OOHUM
[aTYMKoM U He TpebyeT AOMNOMHUTENbHbLIX BbLIYUCIIEHUN, Hanpumep TemnepaTtypy, W3MepsieMyio
Tepmonapon. Npu aTom Heobxoammo 3agatb TMn Beluucnurens «lMostoputens» (cm. n. 3.5.1).

Ona perynupoBanna B KaHane wucnonb3yetcsa wucnonHutenbHbli Mexanusm (MM) Tuna
«HarpeBaTenb», KOTOPbI MO3BOMSAET yBENUUMBaTb 3HAYEHUE perynvpyemon BenuuuHbl (Hanpumep
T3H). Ynpasnenue VIM npoussogutcsa npu nomowwm B3 1, BeiGpaHHOro nonb3oBatenem npu 3akase
(a/m pene, onToTpaHancTop, ontocummnctop, LIAIT).

Mpumeyanue — lMonb3oBaTenb MoxeT GecnnaTtHo 3akasaTb koHdurypaumio TPM151-09 ans
ynpasneHus MM Tuna «xonogunbHuK» (yMeHbLUAeT 3HavyeHne perynupyemMon BenuuduHel). Ansa atoro
Heobxoanmo obpaTuTbCs K cneynanuctam no agpecy trmi151@owen.ru.


mailto:trm151@owen.ru

3 OnwucaHue npubopa

3.3 MowaroBoe perynupoBaHue. Nporpamma TexHonora

TPM151-09 npegHasHayeH [Ans MOLIArOBOrO  YNpaBEHUs TEXHOMOTMYECKMM  MpPOLIeCCOM,
KOTOPbI MOXET BKIOYaTh cregylowue ctagum (Ha npyuMepe perynvpoBaHusl TeMneparypbl):
—  nopaepaHue 3afaHHOro 3HayeHus (yCTaBku) Temneparypbl;
—  HarpeB [0 3a[laHHOro 3Ha4YeHWsl TEMNepaTypbl UMK B TEYEHNE 3aJaHHOTO BPEMEHM;
—  oxNnaxgeHue A0 3a4aHHOro 3HaYeHUst TemnepaTypbl Unu B Te4eHne 3afaHHOro BPEMEHMW.
Mpu HarpeBe MOXHO 3a4aTb CKOPOCTb T, °CJ
Harpeea WM MOLUHOCTb, NoJaBaeMyl Ha T
VCMONHUTENbHBIA MEXaHU3M. |
OxnaxaeHue OcCyLLECTBMASETCH NyTeMm !
OTKIMIOYEHNsT HarpeBaTerns, Npy 3TOM MOXHO !
1
1

OrpaHNYUTb CKOPOCTb OXNaXaeHus. -
MocnenoBaTenbHOCTb artanos I 1-# war 1 2-it war 3-it war Bpems

TEXHOMOrM4Yeckoro rnpouecca HasblBaeTcsi PucyHok 3.2 — Npumep MNMporpammbli

Mporpammont  TexHomora (MnNM  MPOCTO TexHonora ansa TPM151-09

Mporpammoint), a kaxabin atan — Larom
[Mporpammbl TexHormora.

Mpumep lMporpammbl TexHorora, NpeacTaBrneHHOW B BuAe rpaduka M3MeHeHWsl yCTaBOK BO
BpeMeHU, NpuBeAeH Ha pUCyHke 3.2.

Bcero B TPM151-09 moxHo 3agathb 40 12 He3aBucumbix [Mporpamm TexHonora no 10 LLaros kaxaas.

Mpumeyanue — [lMonb3oBaTenb MoxeT co3gaTb [Mporpammy Gomee yem u3 10 LWaros wunu
Mporpammy, paboTatoLyto No GECKOHEYHOMY LMKIY, 3a CYET UCMOJIb30BAHUS «Luara C NepexonomM»
(cm. Hmxe).

[Ons kaxporo Lara MNMporpammbl TexHonora 3agatTcsa crneayiolime napaMmeTpbl:
—  YcTaBka Ans perynupyemon BenuyHel (cMm. n. 3.9);

- vn Wara;

—  AanutensHocTb Lara unu ycnoeve nepexopa Ha cnegytowmi Lar.

3.3.1 Tun WWara NMporpammbl TexHonora

Lar Mporpammbl MOXeT ObITb TPEX TUMOB: B anzondwypaum TPMIS1 (Ve He 3343H0)

—  «OBbIYHbIN War»; =8 NapaveTps npuopa

- «Luar ¢ nepexoaomy; (=] Mporpammsl Texnonora

—  «KOHeL, nporpammbl». & [ nporpasma e +»

Ona  «oBbl4HOrO Wara» W «wara ¢ 28 ?r“?"
rnepexofomM» 3a4aloTcs  YCTaBKM M YCIIOBUSA bt st.ty
nepexoga Ha cregywoowwmin Lar, gna «koHua g"‘“m MPOrPaMMC! ANA nepex0aa  AU.Pr

Homep wara ana nepexoaa .St

nporpaMmMbl» 3TWM MapaMeTpbl 3ajaBaTb He
HYXXHO.

«Lar ¢ nepexoaom» No3BonsieT No okoH4YaHun AaHHoro Lllara nepeitu He k cnegyiolemy 3a
Hum LWary, a k Mporpamme u LWary, kotopble yka3aHbl napameTpamu nU.Pr 1 nU.St.

Mcnonbays «war ¢ nepexofgomy, Bel MoxeTe cospate:

—  Tporpammy, coctosiyto 6onee yem m3 10 Laros (pucyHok 3.3, 6, r);

—  [Mporpammy, paboTatoLyto no 6eckoHe4YHOMY LKy (pUcyHok 3.3, B, T).

Mpumeuanne — OctaHoBka [Nporpammbl, paboTatowen No GeCKOHEYHOMY LMKy, BO3MOXHA
TONbKO NPV NOMOLLM KHOMOK Ha NULIEBON NaHenu npubopa.

Heuwknuyeckas Mporpamma B TPM151-09 (pucyHok 3.3, a, 6) cocTouT 13 nocrnenoBaTenbHOCTH
«0ObIYHBIX LIAroB» W «lIAroB C nepexodom», koTopas 3akaHuuBaetca Lllarom Tuna «KoHel
nporpammbi».
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3 Onucaxue npubopa

MPOTPAMMA 1
a) War 1 LWar 9 War 10
“OOLUHEA P e " BB “komel,
war” war” NpOrpamMs’”
MPOTPAMMA 1 NPOTPAMMA 2
o) War 1 War 10 War 1 War 2
“OObMHEA  f=pp oo =Pl war o P obuunwi = koney
war” nepexogoM” war” MPOrpamMe”
8) MPOTPAMMA 1
War 1 LWar 7 LWar 8
Y “OBbMHEA P e- " 0B “war ¢ |
|— war” war” Nepexomom” -|
n MPOTPAMMA 1 TNPOTPAMMA 2
War 1 War 10 War 1 LWlar 2
QUL T SRR T P “obbumpil = Cwar ¢
war” r.) nepexaaom” war” NEPExoaoM”
L

]

PucyHok 3.3 — NMpumepsbl NMporpamMm, KoTopblie MOXHO peannM3oBaTb C NOMOLbIO

pa3nuyHbix TunoB Laros:

(a) Mporpamma u3 9 LWaroB 1 «KOHLA NPOrpamMmbI»;

(6) Nporpamma uns3 11

LLlaroB u «KOHLUa NPOrpamMmmbi»;

(8) Mporpamma u3 8 LllaroB, pa6oTatwas No 6eCKOHEYHOMY LMKNY;

(r) nMporpamma wu3

12 LWaroe (nocnegHune 3 Llara

6ecKkoOHe4YHOMY LUKNY)

3.3.2 YcnoBus nepexopa Ha cneaytowmi LWar

B TPM151-09 BO3MOXHbI

NOBTOPAKTCA nNoO

quHpe BaleaHTa ;-:Q_wrmmtw;;wl

. ; = (3 Napanetpe: nprbopa
norvku nepexopa Ha cnegytowmi Lar: LT Prissas resamora
1) «nNO 3Ha4YeHuO» — N0  AOCTMXKEHUU & TR nporpuea e
dur3nyeckon BENNYMHON 3HayeHus, B Wor e
¥ Norwa nepexoaa Ha cneayoui war LGFE
3afaHHoro napameTtpom SP.PS; = ver "1 noger. . 3nps
2) «no  BpeMeHW» — N0  WUCTeYeHUn 436 St 10DOra AR NEDEXOAS 3PS
fac
OnuTenbHocTyM wara; Amrermcs e s
3) «no 3HayeHnwo W BpemeHu» — npu

BbINOMHEHUN OJHOBPEM
yCINOBWUIA;

4) «no 3HaveHuo WU
BbINOMHEHUN XOTS Obl
NepBbIX YCIOBUA.

E€HHO [BYX MEPBbIX

BpEMEHU» — Npu
OfIHOTO M3 ABYX

Ioruka nepexopna Ha cnegyrowwmi LWar 3agaetcs napameTtpom LG.PS.
OnutenbHocTb Wara npu nepexoae «no BpemeHn» 3agaetcs napameTtpom t.PS.

Mpu nepexode «no 3Ha4eHWO» Tekyllee

3HayeHe U3NYECKOW BEMUYMHBI (3HAYeHME C

Bbluncnutensi) cpaBHuBaeTcs ¢ 3agaHHbiM SP.PS u, ecnu oHo ctano 6onbwe SP.PS (unu meHbLue,
3TO onpegensieTcs napameTpoM Sn.PS), nponcxoamt nepexod Ha cnegytowmi Lar.

3.3.3 lWarn OCTAHOB 1 ABAPUA

Oea nocnegHux Lara (N

o 9 n Ne 10) nocnegHen [lporpammbl TexHonora (Ne 12)
3ape3epBupoBaHbl B Npubope Ans onucaHus cocTosiHuii npubopa ABAPUA n CTOM (cm. n. 5.3).
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3 OnwucaHue npubopa

Takum obpasom, nocriegHsist [Nporpamma okasblBaeTcsl kopoye apyrux Ha 2 Llara.

Onsa onucanusa coctosiHna CTOM (STOP) B npubope 3apesepsuposaH Llar Ne 10 Mporpammebl
Ne 12. Ha atom LLare nonb3oBaTtenb MoXeT (CM. napaMeTpbl YcTaBku, n. 3.9):

—  OTKNIYMTb perynupoBaHue, 3afaB HyneBOe 3HayeHWe MOLLHOCTW, MNoAaBaeMon  Ha

McnonHuTenbHbIN MexaHn3m;

—  nopasaTb PMKCUPOBaAHHOE 3Ha4YeHWe MoLHoCcTU Ha UM

—  NoOAAEPXVBaTb PEryrnvmpyemMyto BEMUYMHY Ha YPOBHE, 3aJaHHOM Y CTaBKOM.

Onsa onucanus coctosHns ABAPUSA (FAIL) B npnbope 3apesepsupoBaH Lar Ne 9 lMporpammbl
Ne 12. Ha atom LLlare nonb3oBaTtens Takke MOXeT 3agaTb PUKCUPOBAHHOE HyNeBOe UM HEeHyneBoe
3Ha4YyeHme MoLHoCcTN Ha M.

Ha 3aBoge-usrotosutene ans Waros Ne 10 («CTOIM») n Ne 9 («<ABAPUSA») Mporpammel Ne 12
YCTaHOBMEHO TMOCTOSIHHOE HyneBOe 3HayeHue MOLUHOCTM, nodaBaemMoll Ha McnonHutenbHbIN
MexaHu3m. [Nonb3oBaTtenb MOXeT NePeKoH(UrypupoBaTh 3TU crneumanuapoBaHHble Laru no ceoemy
YCMOTPEHMIO.

3.3.4 MacwTab BpemeHu B [Iporpammax TexHosnora

NapameTpom MacwTa6b BpeMeHun [ Q Kondmrypauna TPM151 (Mma He 33a3H0)
nonb3oBarefnb MOXeT BblOpaTb eauHWUbl, B = Napamertpe nprbiopa
KOTOpbIX ByaeT 3ajaBaTbeca AnutensHocTb Llara i = (3 Nporpams! Texronora
B Mporpamme: «Yacbl/MUHYTbI» nnm & Mporpeesa ==
«MUHYTbI/CEKYHIbI». [aHHbIN napameTp 3

Macwrab spemenn & nporpammax  t.scl
ABNAeTCd OGLLWIM ana Bcex ﬂporpaMM. P

Mpumeyanune - 3agaHve ANMTENBHOCTU
Lllara ogHOBpeMEHHO B 4acax, MUHyTax W
cekyHgax B TPM151-09 HeBO3MOXHO.

Mpumep - 3apana AnutenbHocTb wara t.PS «30.24».
Ecnu MacwTtab Bpemenun t.SCL — «4acbkl/MuHyTbI», War 6ynet gnutbea 30 4 24 muH 00 c.
Ecnu Macwtab Bpemenn t.SCL — «MuHyThI/cekyHabl», LLar 6yaet anutbes 30 MuH 24 c.

3.3.5 Pa3pelieHue 3anycka lNporpammbl TexHOnora

3anyck  no6oii  [MporpaMMbl  MOXHO  [=)-geh Kondwrypauna TPMISL (s He 33aaHO)
paspelwmTb  WNW  3anpeTuTb,  yCTaHOBMB =21 napametpet nprbopa
COOTBETCTBYIOLLIEE 3HaYeHne napametpa (2] NMporpavsl TexHonora
PaspelueHve 3anycka nporpammbi. a3 BB Nporpasma N

PekomeHayeTcs 3anpeTuTb 3anyck Bcex S
lMporpamm, KOTOpble HE WMCMOMb3YIOTCA UMK He ¥ Paspewenye 3anycka nporpams! rnPr
CKOHMUIypupoBaHsbI.

-

(L

3.4 UsmepuTenbHblie BXoAbl

MameputensbHble Bxogbl TPM151-09 sBnstoTcs yHMBEepcanbHbIMY, T.€. K HAM MOXHO MOAKMoYaTh
ntobble MNepBuyHble NnpeobpasoBatenu ([JaTuvkn) us nepeymncneHHbix B Tabnmue 2.2. K Bxogam TPM151-
09 MOXHO NOAKMIOYUTE OAHOBPEMEHHO ABa [laTumka pasHoro Tuna B niobbIX COHETAHMUSIX.

B kavecTtBe [JaTumkoB MOryT GbiTb MCMOMb30BaHbI:

—  TepmonpeobpasoBaTeny ConpoTUBREHUS;

—  Tepmonapbl (Npeobpa3oBaTeny TEpMOINIEKTPUYECKME);

—  aKkTuBHble npeobpasoBaTeny C BbIXOAHbIM aHanoroBbiM CWUrHaroM B BUAE MOCTOSIHHOIO

HanpskKeHWs1 UnNn Toka;

—  [aTYMKM NONIOXKEHWUS UCNONMHUTENBHBIX MEXaHWU3MOB.

Ona wn3mepeHuss TemnepaTypbl 4alle BCEro WCMOMb3ylTcs TepMmonpeobpasoBaTtenu
COMpPOTUBIEHNS UNW Tepmonapsl (cM. MNpunoxexue ).
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3 Onucaxue npubopa

AKTUBHble npeobpasoBaTenin C BbIXOAHbIM aHanoroBblM CWUrHaNOM B BWAE MNOCTOSIHHOIO
Hanpsikenusa (-50..50 mB, 0..1 B) wnmn Toka (0..5 ™A, 0..20 ™A, 4..20 mA) moryT ObITb
MCMonb30BaHbl AN M3MEPEHUs Kak TemnepaTypbl, Tak U Apyrx U3NYeckux BENUYMH: AaBreHus,
pacxopa, ypoBHS U T.N.

3.4.1 Tun paTumka

Ansi kaxaoro Bxoga HeoGXOAMMO 3afaTh (= gz Kondwrypauna TPMIS! (Mina He 33aaH0)

TUN MOAKMIOYEHHOTO K HeMmy [latumka, BbiGpas &8 napameTpo: nprbopa

ero 1”3 NPeasioKEHHOTo  crvucka  (CMMCoK o

COOTBETCTBYET Tabnuue 2.2). Ecrin

nonb3oBaTesib He UCMONb3yeT Kakon-nmbo Bxoga, - [®] Bxoa N *»

HeobX04MMO YCTaHOBUTL 3HaveHue napameTpa ¥ Tun aatumka in-t

in-t «[aTymk OTKMOYEHY.

BHumaHume! MNpy HenpaBunbHOM 3agaHuM 3Ha4YeHUs napameTpa Tun gatumka npubop Oyaner
nNpon3BOANTbL HEKOPPEKTHbIE M3MepPeHHUs!

3.4.2 MNepuoanyHocTb onpoca [latTynkos

B TPM151-09 CywecTByeT BO3MOXHOCTb ). geb KoHdurypauva TPM1S1 (VA He 33a3H0)
yCTaHOBUTL Mepuop onpoca [latuvka Ha Kaxaom & £ Napamerpst nprbopa
Bxoge. 3T0T napameTp onpegensieT nepuog &5-E3 Bxoas
TaAKTOB pErynupoBaHusi. JTO 03HA4aeT, 4To
Y 2] E‘ Bxoa N2 »=
N3MEHEeHWe  MOLUHOCTM,  MoAaBaemMon  Ha
McnonHuTenbHbIN MEXaHu3Mm, 6ynet 4ABC Meproa onpoca Aat4mka  jtrl
npou3BoAnNTLCS C 4acTOTOW, PaBHOW 4acToTe
onpoca Bxopgos.
Mepvon onpoca 3agaeTtca napameTpoM itrL B cekyHaax ¢ TouHocTbio go 0,1 cek.

BHMUMAHME! He pgonyckaeTcs 3agaBaTb 3Ha4yeHve nepuoga onpoca gatyvka meHee 0,3 cek.

3.4.3 Jdtanbl 06paboTkm curHana c flaTtumka

CwurHanel, nonyyeHHble oT [artumkoB, npubop npeobpasdyeT (no gaHHbiM HCX) B Tekywime
undpoBble 3HaYeHns. [lanee B npouecce 06paboTkM CUrHaNoB OCYLLECTBSIOTCA:

—  umdpoas punbTpaums curHana ot Nomex;

—  KOpPEeKUMst U3MepuTenbHON xapakTepucTukv flatumka;

—  aBTOMaTuyeckasi KoppeKLus nokasaHui npmbopa no TemnepaType cBoOOAHbIX KOHLOB TIT;

—  MaclTabmpoBaHue LKarbl namepeHuns (ans [JativkoB ¢ aHanoroBbIM BbIXOAHBIM CUTHANoM).

MapameTpbl LMdpPOBbLIX DUNBLTPOB, YCTAHOBINEHHbIE HA 3aBOAE-U3roToBUTENe, B OOMbLUMHCTBE
Ccry4yaeB YAOBMETBOPSAIOT YCMOBMAM 3Kcnnyatauumu npubopa. Ecrmm B npouecce paboTbl
nonb3oBaTenlb OOHapPYXUT CUMbHOE BMWAHWE BHELWHUX WMMNYMbCHbIX MOMEX Ha pe3ynbTaTbl
N3MepeHUii, 3aBOACKME 3HAYeHWs napameTpoB LMGPOBbIX PUNLTPOB MOryT 6blTb W3MEHEHbI (CM.
Mpunoxexune E.1).

3aBoACKME 3HAYEeHUs NapaMeTpoB KOPPeKUMWM U3MepUTerlbHON XapakTepucTuku [atymka (cm.
Mpunoxexune E.2) MOXHO M3MEHSITb TOMBKO B TEXHUYECKM OBOCHOBaHHbIX CryvasX, Tak Kak npu aTom
VN3MEHATCA CTaHAapTHbIe MeTponiornyeckne xapakrepmuctmkm TPM151.

13



3 OnwucaHue npubopa

3.4.4 ABTOMaTMuecKas Koppekuus
CBOGOOHbLIX KOHLOB TepMonap

OTa koppekuus obecneymBaeT npaBuIibHbIE
nokasaHus npubopa npu N3MeHeHun
TemnepaTtypbl OKpyxatowlen ero cpefpl. JaTumnk
TemnepaTtypbl CBOOOAHBIX KOHLIOB Tepmonap
pacnonoxeH BHYTPM mnpubopa y KNeMMHbIX
KOHTaKTOB.

nokasaHuin npubopa no Temnepartype

= 53 Kossderypaws TPMIST (Mua ve 3388H0)
=2 Bxoae
3 [%] Boa e
V¥ Peom

TeHnepaType caob kowos TN CF.C

Koppekuus BknovaeTcs/Bbikntodaetcs napametpom Cj-.C.

OTknloYeHe aToro BMAa Koppekuun MoxeT ObiTb Heo6XOAMMO, Hanpumep, Npu NpoBedeHUn
nosepku npubopa. lpu OTKMIOYEHHOM KOppekuun TemnepaTtypa CBOOOAHbIX KOHLOB Tepmonap
npuHumaetcsa pasHon 0 °C, 1 ee BO3MOXHbIE U3MEHEHNS B pacyeT He MPUHUMAIOTCS.

3.4.5 MacwrabupoBaHue LWKanbl U3MEPEHUA ANA aKTUBHbIX Npeobpa3oBaTtenen
C aHanoroBbIM BbIXOAHbIM CUTHaNom

Mpn paGote c akTMBHbIMK [laTymkamu,
BbIXOOHbIM ~ CUTHAaNoM  KOTOpbIX  ABMSETCS
HanpshxeHne I TOK, B npubope
ocyllecTBnsieTcs  MacwTabvpoBaHue  LKanbl
N3MEepeHns. Mocne mMacLtabrpoBaHus
KOHTpOnupyemble duanyeckme BENNYMHBI
oTOGpaxarTcs HeNoOCpeACTBEHHO B €AMHMLAX UX
N3MepeHns (aTmocdepax, Kunonackansx,
MeTpax u T.4.).

=) g2§ Kondmrypauna TPMIS] (Ve He 233340)

ABC HIDIHRA MDAHHLY HIMEHEHNA SKTHEHOND ASTWKA  Ain.L
ABC BepuMAn MPAHHLE HIMEHEHHRA SKTHEHONO AT Ain.H

[nsa kaxpgoro Takoro [latynka HeobxoanmMo YCTaHOBUTb AMana3oH N3MepeHus:

- HWXHAA rpaHuUla Ounana3oHa uUuaMepeHua 3afaeTcAa napameTpom Ain.L un COOTBETCTBYEeT
MWHUManbHOMY YPOBHIO BbIXOAHOro curHana Hatyvka;

- BEPXHAA rpaHula Anana3oHa uaMepeHua 3agaeTcda napameTpom Ain.H n cooTBeTCTBYeT
MaKCUMasribHOMY YPOBHKO BbIXOAHOIo CUrHana Hatyuka.

HanbHenwas obpaboTtka curHanos Jatynka
OCYLLeCTBNSiETCA B 3aAaHHbIX  eduHuuax
M3MEpeHVss MO JNMHEWHOMY 3akoHy (npsiMo
nponopuuoHansHomy npu Ain.H > Ain.L vmm
obpatHo nponopuuoHansHomy npu  Ain.H <
Ain.L).

Mpumep - [llpy wucnonb3oBaHWM Jatynka C
BbIXOOHbIM TOKOM 4...20 MA, KOHTponupyoLlero
nasneHve B avanasoHe 0...25 atm., B
napameTtpe Ain.L 3agaetcs 3Hayenue 00,00, a B
napametpe Ain.H—  3Havenne 25,00 (cm.
pucyHok 3.4). [locne atoro obpabotka u
oTobpaxeHne nokasaHuin GyaeT Npou3BOAUTLCS
B aTMocdpepax.

3.5 Bbluucnurensb

BuixogHoii Tok 4
Aatymka, mA
20 [y
TEeKYIWEE | MANazoH

M3MEPEHne W3MEpPEHUS

4 Y

|

Ain.L  Ain.H [asnenue,
(0,00) (25,00) am

PucyHok 3.4 — Mpumep 3agaHuA
AnanasoHa usmepeHus
aKTMBHOTO AaTyuKa

Bbluncnurens npoun3BoaunT Bbl4UCIIEHKNE q3VI3I/NeCKOl7I BeNMMYNHbI NO OA4HOMY WUITN HECKOJIbKUM
BXOAHbIM 3HayeHusaAM. K BbluMcAnTento MOXHO NOAKMIOYUTL OAMH UMM OBa U3MepUTenbHbIX BXoAda

npubopa.

[JaHHble ¢ BeluncnuTtens nepeaatotcs ofHoBpeMeHHo Perynsitopy u MHcnekTopy.
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3 Onucaxue npubopa

Onsa BoiuvcnuTens 3agatotcs criegytoLime napaMeTphbi:
—  Tvn BbluUCTUTENSA (hopMyna ANs BbIYMCHEHNS);
—  KOJIMYECTBO UCMOSb3yeMbIx Bxogos;

KOMMYECTBO 3HAKOB MOCIe AECATUYHON TOYKY;
BECOBble KOIPDULMEHTbI N3MepUTENbHBLIX BXOAO0B NPU pacyeTe B3BELLEHHON CYMMBbI.

3.5.1 Tun Beluucnutens

Bbluncnurens npoussoaunt ogHy = QWW TPM1S1 (Mia e 3a2200)
mMaTemMaTMyeckyld  Onepaumio  C  BXOAHLIMU *'""”:'::;:'f‘”
BenuMunHamn. Tunel Beluncnutenen (dopmynel ans BT Braenrran Nows
BbIYMCIIEHUSI) W KONWYECTBO BXOAHBbIX BENUYMH, & (B Boate - esesnirem )
“Cronb3yeMbiX B 3TUX hopMynax, NpeacTaBneHb yxﬂuwmﬂ:m’“ Cianitioss
B Tabnuue 3.1. 856 K080 ADrYWENTOR BurBKAHTOR ning

Ta6nuua 3.1 — Tun BeluMcnurens v KONIMYECTBO UCMOJb3yeMbIX UM BXOAOB

CumB. Ha Twun Beluucnurens KonunuectBO BXOAOB,
Ln2~ ncnonb3yembix Belucnurenem
rEPE MoBTOpUTEND 1

Sy B3BelueHHas cymma 1vnm 2
rRE YacTtHoe 2
84~ KBagpaTHblii kKopeHb 1
EoP Makcumym 1vm 2
bokk MuHumMym 1vnm 2
RriF CpegHee apudmeTuyeckoe 1vnm 2

rH BbluncnvTenb BNaXHOCTH 2
ofF Bbluncnurtens OTKNOYeH -

Mpumeyanune * 3HayeHve napameTtpa CAL.t npy nporpaMmmmnpoBaHnM KHOMKaMN Ha NULEBON NaHemnu

npubopa

MoBToputenb npocto nepegaeTr Perynatopy 3HayeHue, M3mepeHHoe Ha Bxoge 1, He
npounsBoast MaTeMaTU4eCKUX JenCcTBUN.

YcraHoBuTe 3HaveHue [loBTOpuTenb, ecnu perynupyemas duanyeckass BenuymHa
namepsietcs Ha Bxoge 1 1 He TpebyeT HUKaKMX AOMNONMHUTENbHbIX BbluMcreHuin. MNpuvep —
perynuposaHune TemnepaTypbl, KOTOpas M3MepsieTcs AaT4MKoM Temneparypbl.
B3BelueHHas CyMMa BbluMCrsieTcs no q)opMyne;
! P NAPAMETPHI NPHEOPA

S=A1xK1+ /2 xK2, {7~ BoMWCTHTENE
roe 01 v [12 — 3Ha4YeHus, M3MepeHHble Ha i v Emm_ummumgﬂ
Bxofax 1u 2; eoga 1 (2] NpK BLMUCNEHKA
K1 1 K2 — Becosble KoadduumenTsl ans <EEELIEHHOA CYMME: SCA

BxonoB 11 2.

BecoBble koacpbduumeHTbl 3apatotcs napametpom SCA v B gpyrux d¢opmynax He
YUYUTBIBaIOTCS.

C nomouupbto B3BeLleHHOW CyMMbl BbIYMCNISETCS Pa3HOCTb ABYX U3MEPEHHbIX BENUYUH. [ns
3TOrO HYXXHO 3a4aTb OJHOMY BXOAY BECOBOW KOIPMULMNEHT «— 1», a Apyromy «+1».
YacTHoe BblMMCNSET pe3ynbTaT OefeHus 3HayeHWst C MepBoro BXOAA Ha 3HayeHue co

BTOPOro Bxoaa.

KBagpaTHbI KOpeHb 13BNekaeTcs U3 3HavYeHusl, uamepeHHoro Ha Bxoge 1.
®PyHkun MuHumym 1 Makcumym nepefaoT HavMmeHbluee W Haubornbluee U3 BXOAHbIX

3HaYEHWN.

BbluMcnurenb BRaXxHOCTU npon3BoauT pacyeT BI1aXXHOCTU NCUXPOMETPUHECKUM METOA40M
15




3 OnwucaHue npubopa

no TemnepaTypaMm CyxOro u BriaxHoro TepMomeTpoB. [lpu atom Ha Bxoge 1 wusmepsietcs
Temnepartypa Cyxoro TepMomeTpa, Ha Bxoge 2 — TemnepaTtypa BnaxHoro TepMomeTpa.

—  3HaueHue BbluucnuTenb OTKMIOYEH MOnb3oBaTeNb MOXET YCTAHOBUTb AN OTKMHOYEHUs!
Kanana perynupoBanusi. B atom cnyyae TPM151-09 MOXHO Mcnonb3oBaTb Kak ABYXKaHambHbIN
n3MepuTens.

3.5.2 KonuyecTBo 3HaKOB nocre AeCATUYHON TOUYKU

BbluMCrieHHas  MaMYecKasl — BeNNUMHA =<5 Konbirypsuna TPMISI (teave 3aaao)
MOXeT ObiTb oTobpaxeHa Ha 4-x paspsgHOM ”'—].._.l“"“ “m“:m'“"“’
nwHaukatope L1 ¢ pasnuyHon TouHocTblo. B TR
napametpe dP nonb3oBatenb MOXeT 3aaaTb = [ Broane -+ ssscrwrenn
KOMMYECTBO 3HAKOB, OToBpaxaemblx nocne % 201180 MO D0CIES AR TR 168 IEATORR, |,

OEeCATUYHON TOYKU.

Mo ymonuaHuto yctaHoBneHo 3HayeHue dP, pasHoe 2.

Ecnu yucno cnuwkom Benuko u He noMelaetcst Ha LI, npnbop «oTpesaeT» nocnegHue undpbl,
Hanpumep: npn dP =2 yncno «485,84» otobpasutcs kak «485,8». MNpocMOTp HEMOMECTMBLUNXCS

LmMdp BO3MOXKEH C MOMOLLbIO KHOMKY il (noapo6Hee cm. n. 5.1).

3.6 PerynsaTtop

Perynatop — 3TO nporpaMMmHbIi MOAYNb, OTBEYalOLWMA 3a MoAdepXaHue W3MEpPEeHHON unn
BbIYMCIIEHHON BENWNYMHBI HA 3a4aHHOM YPOBHE, Ha3biBaeMOM YCTaBKOW.

Perynstop cpaBHMBaeT 3HayeHue, npuvweawee ¢ Belumcnutens, ¢ YcraBkon v BbipabaTbiBaeT
BbIXOAHOW CWUrHar, HampaBlieHHbIi Ha YMEHblLUEHWe WX paccornacoBaHus. BbixogHow curHan
Perynstopa B TPM151-09 noctynaetr Ha BbixogHoW 3nemMeHT 1, C MOMOLLbO KOTOPOro
ocyLecTBnseTcs ynpaenexHne VIcnonHMTENbHbIM MEXaHU3MOM TUNa «HarpeBaTesby.

[na Perynatopa 3apalTcA cneayrowme napameTpbl:
m  pexum paboTsl (ML nnm oBYXNO3ULMOHHBIN PErynsaTop);
m  30Ha HeYyBCTBUTENbHOCTY;
m ana NMO-perynsaTtopa - napametpbl MNO-perynvpoBaHms 1 aBTOHAaCTPONKMY;
® NS ABYXMO3ULMOHHOIO perynsitopa - rmctepesunc 1 3aaepxku

3.6.1 Pexxumbl paboTtbl PerynaTtopa

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

Pexum paboTbl Perynatopa 3apaetcs

napameTtpom rEG.t.

—~ NAPAMETPbI NPUBOPA
= Perynsatop
v Pexim pabotsl perynatopa rEG.t

3.6.2 NUA-perynaTop

MWAO-perynatop  (NponopunoHanbHo-UHTErpanbHo-aguddepeHUnanbHblii - perynaTop) Bblgaet
3Ha4YeHVe BbIXOAHOW MOLLHOCTM, HanpaBfiEHHOE Ha YMEHbLUEHUE OTKIIOHEHMS TEKyLLero 3HauyeHus
perynvpyemom BefnM4mHbl OT YCTaBKu.

Mpn ynpasnenun WM Tuna «HarpeBaTernb» 3HaAYeHWE BbIXOOAHOW MOLLHOCTM HaxoauTca B
avanasoHe ot «0» go «1» (unm ot 0 go 100 %).

Mpu pabote ¢ BO tuna LIAT BbixogHas MOLIHOCTb npeobpasyeTcsi B NPOMOPLMOHAsbHbLIA e TOK unu
HanpsbkeHue.

Mpu paboTte ¢ BO anckpeTHOro Tuna BbixoAHast MOLWHOCTL npeobpasyetcs B LUWIM-curHan, ans koToporo
HeobxoAanMo 3apatk nepuofcnenoanns umnynecos (napametp tHP, cm. n. 3.8.1). MpuHuun dbopmmuposanms LLM-
curHana Ans ynpaerieHWst «kHarpeBaTenem» nokasaH Ha puc. 5.
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3 Onucaxue npubopa

TA

g
Ycraeka — -
/
| et
|
B =
e
BrixoaHas | pema
MOLUHOCTD
perynsatopa
1
—
0 S
Bpemsa
LUKMM-curnan A
BbIXOQHOIO tHP
anemMeHTa ber—gel
1
0 1=
Bpemsa

PucyHok 3.6 - MpuHuun oopmupoBanus LUMM-curHana pna «HarpeBaTensi»

MWA-perynupoBaHne sBnsieTcsa Havbornee TOYHbIM METOAOM MOAAEPXKAHWUSI KOHTPONMPYEeMOW
BenuynHbl. OpHako ans addpekTmBHOM paboTbl MU[-perynatopa Heobxogumo nogobpatb Ans
KOHKPETHOro 06bekTa perynupoBaHust pag KoadguLMEHTOB.

3apaya Hactpoiikn MNO-perynsTopa AOBOMBHO CIOXHAasA, HO OHa MOXET OblTb BbINOMHEHA B
aBTOMaTuyeckom pexume. [NpuHuun pabotbl M napametpbl [MU[O-perynsatopa npuBeaeHs B
MpunoxeHun X.1.

06 aBToHacTpoike MNO-perynaTopa cm. n. 12.6 n MpunoxeHne X.2.

3.6.1.2 AByxno3uumnoHHbIK perynatop (ON/OFF)
AByxnoanumoHHbin perynatop (ON/OFF) BelpabaTtbiBaeT BbIXOAHYIO MOLLHOCTb, KOTOpasi MOXeT
MMETb TONMbKO [Ba 3HAYEHWs: MUHMManbHoe MW MakcumanbHoe. [lpyu pabote TPM151-04 ¢
McnonHuTenbHbIM MEXaHU3MOM TUMa «HarpeBaTterby 3TO criefyloline 3HavYeHus:

. «0» (0 %) - «<HarpeBaTenb» BbIKITOYEH;

. «1» (100 %) - «HarpeBaTenb» BKIOYEH. [BYXMNO3WULMOHHLIA PErynsaTop BKYaeT
«HarpeBaTenb» MNpPU 3HAYEHUsIX perynupyemMor BenuuuHbl T, MeHblMX YcTaBku, U
BbIKMIOYaeT npu 3HayeHusix T, 6Gonbwux YcrtaBkn (pucyHok 3.7). Tak paboTaeT
[BYXMNO3WLMOHHBIN perynaTop B OTCYTCTBUE rucTepesuca.

Bbl MoXeTe 3agaTtb 3HayeHve ['ictepesnca “~ NAPAMETPbI NIPHEOPA
apyxnoauumonHoro  perynatopa HYS.C. Torga  coctosHue 7 Perynsop
«HarpesaTena» 6yp,eT nepeknio4YaTtbCA B TOT MOMEHT, Koraa == JleyxnoauuuoHHbIA (ON/OFF)
OTKINOHeHWe T oT YcTaBkM AOCTUMHET NOSoBMHbI BenuunHbl HYS.C ¥ TUCTEPE3UG ABYXTOSMLMOKHOTO
(cM. pucyHok 3.7). perynstopa HYS.C

[BYXMO3MLMOHHBIN PErYNATOP He HYXAAaeTCst B CIOXHON
HacTpowke. [ns Hero MOXHO 3afdaTb 3a4epXKKU BKMOYEHUsT U
OTKMOYEHNs,, a Takke MUHMMArbHble 3Ha4YeHWs BpPeMeHU
yAepXaHUsi BO BKIIOYEHHOM W BbIKIMHOYEHHOM COCTOSIHUM (CM.
Mpunoxexwne N).
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3 OnwucaHue npubopa

T

Yeraska + HYS,C/2 —————ﬁ ——————
Yoraska : ¢ IHYS.C
Yeraska — HYS,C/2 71—:‘——‘:;\&_)/__
|
|

CoctosHue | I
"narpesatena”| crucrepesucom HYS.C

BEIT,
BBIKN.

|
I
] B
Cocroauue | o pems
"narpeeatena”| 0Oea3rucTepesuca

l HI|
1
pid B L
BhIKN, T L

! | Bpems
|
1

Bpen:;l

PucyHok 3.7 - MpuHumn pa6oTbl IByXno3MLMOHHOIO perynstopa

3.6.3 30Ha HeYYyBCTBUTENILHOCTHU

30Ha HEYYBCTBUTENbHOCTM 3adaeTcs Ans  UCKIYeHUs .,
HeHYXHbIX  cpabaTbiBaHun  Perynatopa npu  HebomnbLLOM "—'GEAPAMHPH"PMBOPA
OTKIOHEHUWN KOHTPONMUPYEMON BeNu4YuHbl OT YcTtasku. [pubop = PerynaTop
6yneT BblgaBaTh YNPaBNAKLWMIA CUTHaM TOMLKO NOCHE TOro, Kak v 30Ha HeuyBCTBMTENbHOCTH db
perynvpyemasi BefiuiumHa BblIAEeT U3 3TOW 30HbI.

3HayeHne 30Hbl HEYYBCTBUTENLHOCTM 3afaeTcs napameTpoMm
db B eguHuLax perynmpyemon BENUYMHBI.

Mpumep YcrtaBka = 60 °C, db = 10 °C. B gumanasoHe 55...65 °C Perynsatop He 6yget
BblpabaTbiBaTb YNpaBnsoLLero BO3AeNCTBUS.

3.6.4 OrpaHuyeHue guana3oHa U CKOPOCTU M3MEHEHUS BbIXOAHOW MOLLUHOCTM
Perynatopa (Tonbko ans NUQ-perynsatopa)

3HauveHns BbIXxoAHOW MolHocTh MNO-perynaTopa HaxoasTcsa B Avana3oHe oT «0» go «1» (unu
oT 0 go 100 %). B HekoTopbix crnyyasx BO3HMKaeT HeOOXOAMMOCTb OrpaHUYeHWUst BbIXOLHOM
MOLLHOCTW CBEPXY U CHU3Y.

Mpumep. B knumaTokamepe Henb3s OOMNYCTWUTb, 4TOObI HarpeBaTenb pabotan meHee yem Ha 20 % cBoeW
MOLLHOCTW. ,D,I'IFI BbIMOSIHEHNA 3TOr0 YCNOBUA HYXHO YCTaHOBUTb MMHVIMaJ'leyIO BleOAHyIO MOLWHOCTb
P.min «20.0».

OrpaHnyeHne AmanasoHa BbIXOAHOW MoOLLHOCTM Perynsitopa 3agaetcs AByMs napameTpamu:
MakcumaneHoe 3HadveHnne P.UPr n mnHnmansHoe P.min. 3T napameTpbl 3agaoTcs B NpoueHTax oT
MaKCUMarnbHON MOLLIHOCTU, KOTOPYIO MOXHO NoAaTthb Ha VicnonHuTenbHbIn Mexanuam. Ecnv PerynsaTtop
BblJ@eT 3Ha4YeHne MOLLHOCTU, HaxoAasLeecs 3a npeaenaMmu 3agaHHoro auanasoHa, OHO NpuHUMaeTcs
pasHbiM P.UPr unu P.min, cooTBeTCTBEHHO.

OrpaHuyeHne ckopocTn pocTa BbIXOAHON MOLHOCTM Perynstopa Heobxogumo ansa 6e3ynapHoro
BKNtoYeHUs McnonHuTenbHoro mexaHusma. MakcumanbHas CKOpOCTb  W3MEHEHWUS1  BbIXOAHOM
MoLHOCTK 3apaeTcsi napameTpom P.rES B %/MuH.
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3 Onucaxue npubopa

3.7 NeHepaTOpbl UMNYJILCOB U KIO4

Mpy ynpaBneHun HEKOTOpPbIM AOMONHUTENBbHLIM 06opyaoBaHWemM He TpebyeTcst Hanuune
perynsitopa, M €ro HeobxoguMo BKIOYaTb Ha OMPEeAEerieHHOM Liare nporpamMmbl TEXHOMOra.
BkntoyeHve aToro o6opyaoBaHNs BO3MOXHO Kak Ha BpeMs BCEro Luara nporpaMmbl TEXHorora, Tak v B
nepvoamMYeckoM pexuMe, Korga HEecKONbKO CeKyHA o6opydoBaHuWe BKMHYEHO, HECKOMbKO CEKyHA
BbIKITHOYEHO.

B TPM151-09 peanu3oBaHbl 16 eHepaToOpoB Nepuoguy4eckux UMMynbcoB: 14 n3 HUX UMeKT
HacTpauBaemyto AnMTeNbHOCTb UMMNynbca ¥ nay3bl, oauH 'eHepaTop BCcerga HaxoaWTCst B COCTOSIHUM
"1" ("Bcerga BKoYeHO") 1 oguH B cocTtosiHum "0" ("Bceraa BbIKIMOYEHO").

[ns 14 HacTpauBaembix ['eHepaToOpoB Npu NporpaMmMmpoBaHUV 3afJaeTcsl BPeMs BKIHOYEHHOTO
cocTosiHMA (hasa BKIOYEHMS) M BPeMs BbIKIIIOYEHHOro COCcTOosiHUS (chasa BblkMoYeHus). Bcee
["eHepaTopbl paboTatoT HE3ABUCKMMO U MPOU3BOAST reHepauuo UMMYNbCOB, HE CUHXPOHU3UPYSICh C
Liaramv nporpaMmbl TexXHorora.

Ha ntobom Lare nporpamMmMbl TEXHOMoOra UMMynbcbl Ntoboro NeHepaTopa MoOxHO nogatb Ha BO2
(amckpeTHoro Tuna). lMporpammHbIi BrokK, KOTOpbIA MoAkmnovaeT eHepaTopbl MMMynNbCoB k B2,
HasbiBaeTcs Koy,

PucyHok 3.8 unntoctpupyet paboTy eHepaTopoB umnynbcoB 1 Knioya

FeHepatop 1

JUL

leHepartop 2
Kniou > BeixopgHoM
anemeHT 2

7

MeHepatop 3

JUU

— = > KommyTauws Ha ware 2

FeHepatop 16

=1(nocT. Brn. )= = -

|
|
| — KOMMYyTauWa Ha ware 1
|
| — ++ » KommyTauws Ha ware 3

PucyHok 3.8 — Pa6oTta NeHepaTopoB nmnynscoB u Knioua

3.8 BbixogHble 35ieMeHTbI

TPM151-07 nmeet aBa BCTPOEH HbIX BbIXOAHbBIX

anemeHTa (BI): ?ﬁw nmis.':;pnl.|
. : 7 BB ANeMeHT
B31 nporpammHo npueasaH Kk Perynatopy u ; ¥ Tepman I VI——
UCMOmb3yeTcs ANns ynpasneHns NCnonHnTesbHbIM ; T ———— :
MeXaHU3MOM; LUMM-ramyreca t.L

+ B32 nporpammHo npuBsidaH k Peructpatopy u
ucnonb3yeTcs  AnNs  nepegayv aHanoroeoro
curHana.

MepeyeHb Bo3MOXHbIX TunoB B3 npeactasneH B Tabnuue 3 (cMm. pasgen 2). BbixogHow

anemeHT 1 MoXeT BbITb ABYX TUMOB:

* [AVCKPETHbIV (3MEKTPOMarHUTHoe perne, TpaH3UCTOpHas UM CUMUCTOPHas onTonapa, BbIXO4,
Onsi ynpaBneHusl TBepAOTENbHbLIM pene);

* aHanoroBbll (UMcbpoaHanoroBeli npeobpasoBaTenb «napametTp - Tok 4..20 MA» wunu
«napamerTp - Hanpsixexue 0...10 B).
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3 OnwucaHue npubopa

BbixogHOM anemMeHT 2 MOXeT ObITb TONbKO AUCKPETHOro Tuna.
3.8.1 Ucnonb3oBaHue auckpeTtHoro BA1 npu NMUA-perynupoBaHun. NMapametpbi LM

Ecnu Bbl 3aganu Pexum paboTbl perynatopa T i i

«MNNA-perynatop» (cm. n. 3.6.1.1), TO AUCKPETHBIV " ™\ [
cTagka [N~ e
B3O ©Oymer pabotats B pexume WM. B atom \/ !
cryyae Heobxogumo 3agjaTb Mepuod CrnefoBaHus | | -
LLNM-nmnynbscoB (napametp tHP) n MmuHumanbsHyto I B
4 (nap P ) 4 LUMWM-curnan & i I PENA

AnvTensHocTb UM nynbca (napametp t.L), npu ko | i

9 BbIXOZHOI0 tHPI <tL
TO poV elle NpousBoaMTCS BKIoyeHne B3I (cm. anemenTa L] 4 <“M”Y"5° .
pucyHok 3.9). 1 H |

Yem  Bbille  YactoTa  yNpaBnsioLMX 0 I_I i } =
MMnynecoB (T. e. MeHbwe nepuog tHP), Tem Bpema
TOvHee peakumss Perynatopa Ha  BHelHue PucyHok 3.9 — 3apaHue napametpos LLUIUM-
naMeHennsa. Ecnm BO — TpaHsucTtopHas wnu curHana

CYMUCTOpHas onTonapa, TO Mepuos CrefoBaHus
MMMYNbCOB MOXHO YCTAHOBUTb paBHbIM 1 Cek.

Ecnn BO — a/m pene, To cnvwkom manoe 3HaveHue nepuopga tHP npu BegeT Kk vactbim
nepeknoYeHnsaM 1 BbICTPOMY M3HOCY CUIOBbIX KOHTaKToB. MoaTomy Heobxoaumo 3apjaTb Gonbliee
3HaveHne napametpa tHP, Ho cnegyeT mnoHMMaTtb, 4YTO 3TO MOXeT YXyAWMUTb KayecTBO
perynmpoBaHusi.

3apaHne MuMHMManbHO JonycTMmon AnutenbHocTM mmnynbca t.L Tawke Heobxogumo Ans
npegoTBpalleHns M3HOoCa CUMOBbIX KOHTakToB B3  BcneactsMe CRWLLKOM — KpaTKOBPEMEHHbIX
BKITIOYEHWI.

3.9 YcTaBKa
YcTaBka - 3TO 3Ha4veHue, KOoTOopoe =2 5 Kotdwrypauna TPM1S1 (Vi He 3aaam0)

TpebyeTcss  NOAAEPKVNBATL G MOMOLLbIO \—'EP;*WW
- CTaBEH
Perynsitopa B [JaHHbIA MOMEHT BPEMEHW. &

@ YCTaBKH B NPOrpamme NS

YcTaBka BMveCTe o} TeKywnm 3Ha4vYeHnem “ VeTasKa ha ware NO ««

perynupyemon BenuYMHbl MOOAeTCsl Ha BXOA & B veraexrnpn NBC Mo

PerynsTopa. ABE CROPOLTD VIMEHEHA YCTABKN LELU
¥ Tun yeraeen P.-5P
ABC HIKHAR MPAHHUS 3345HHA YCTAEKH b.CH.L
ABC BepXHAR MPaHMUA 3343HHA YCTIBKH b.CHH
ABC Inaqsrne YOTAEH SPLU

Ha kaxxgowm LLlare Mporpammbl TexHonora ans kaxaoro Perynatopa 3apgatoTcs cnegytowme
napameTpbl YCTaBKU:
—  Tnn YcTaBky;
- 3HayeHue YcTaBky;
—  CKOpOCTb BbIxofa Ha YCTaBky;
—  [OMyCTWMble rpaHulbl U3MeHeHus YcTaBku Ans paboTbl B pexuMe Py4Horo ynpaBneHusi
(cm. n. 12.4).

3.9.1 Tun YcTaBku

B TPM151-09 B ka4ecTBe YCTaBKM MOXHO 3aaBaThb:

—  3HauyeHue perynupyemomn hmanyeckon BENUUMHbI (TUM — «3HAYEHUEN);

—  3HauyeHue BbIXOAHOW MOLLHOCTM Perynsartopa (Tun — «MOLLHOCTb»).

Tun YctaBku 3agaetcsa napameTpom P.-SP.

3agaHve YcTaBku TMna «MOLLHOCTbY» ObiBaeT HE0OX0AMMO Ha HEKOTOPLIX CTaAusX TexnpoLlecca,
KOr4a KOHTPONupoBaTb (OU3MYECKUA MapaMeTp CUCTeMbl He TpebyeTcss UM HEBO3MOXHO. B aTom
crniyyae nonb3oBaTenb MOXeT 3adaTb (UKCMPOBaAHHOE 3HAayeHWe MOLLHOCTM, KoTopoe Oyaer
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3 Onucaxue npubopa

noaaBaTbCA Ha McnonHuUTenbHbIA MeXaHuU3M. PerJ'II/IpOBaHI/Iﬂ npn 3TOM NPOUCXOOUTb HEe 6y,u,eT.
3.9.2 3HauyeHue YcTaBKu

3HayeHWe YCTaBku TUMNa «3HayeHve» 3afaeTcs B eAMHULaXxX PerynupyemMor BENUYUHbI U JOMKHO
HaxoamMTbCA B AvanasoHe namepexus atumka.

3HayeHMe YCTaBKM TuMa «MOLUHOCTb» 33[aeTCs B OTHOCUTESNIbHbIX EAUHMLIAX W MOXeT
NpUHUMATL 3HaYeHWst OT «0» Jo «1».

3.9.3 CkopocTb BbixoAaa Ha YcTaBKy

B TPM151-09 MOXHO OrpaHM4nTb CKOPOCTb BbIXOAA Ha YCTaBKYy.
OTa dyHKUMSA UCMonb3yeTcs B TeX Criyvasx, Koraa perynupyemas BenuumnHa AOMKHa MiaBHo, C
3a[jaHHOW CKOPOCTbI0, BO3pacTaTb UM yMeHbLUaTbCsl Ha AaHHoM Lare Mporpammei:
— B TeyeHue Bcero Lara (cMm. pucyHok 3.10, a);
— B TeyeHue 4Yactu lllara — go pocTwkeHuss 3HaYeHUs yCcTaBKKM, Janee OCyLeCTBNSeTCs
noaaepxaHne AOCTUrHYTOro 3Ha4yeHus YcTaBku (CM. pUcyHok 9, 6, B).

a) 6) B)
T,°C A War Mporpammsl | T,°C A War Mporpamms | T,°cA Wiar Mporpammst
Ycraska ' Yeraska I To
SP.LU [ SP.LU I
: : Ycraska
T | e T | - SP.LU -
¢ Bpems g Bpems Bpems
BPEMA BLIXDAA BpEMA BbiXDOA BpPEMA BbIXDOA
Ha yCTaBky Ha YCTaBKy Ha ycTaeky

Yeraska SP.LU —Tp  [en. wam.]
BPEMA BHIXOAA Ha yCTaBky  [MuH]

CropocTs Buixoga Ha yctaeky LF.LU =

PucyHok 3.10 — 3apaHue ckopocTu BbixoAa Ha YcTaBKy

B Hauane llara YcrtaBka npuvHMMaeT 3HaveHWe, paBHOE TEeKyLleMy 3HaYeHWo perynupyemom
BenununHel (To), M cpa3y HauMHaeT M3MEHATLCS C 3a4aHHON CKOPOCTHIO.

Benuuuna T, - 9To 3HaveHune ycTtaBkM Ha npefplayliem Lare nnu HavanbHoe 3HayeHne, ecnu
LWar - nepsbin. Hanpumep, ecnu perynupyeTcs Temnepartypa, To npu ctapte lNporpammbl T npumet
3Ha4yeHVe TemnepaTypbl OKpyXalolwen cpefbl M HayHeT pacTu (MM yMeHbLuaTbCs) C 3adaHHOMN
CKOPOCTbIO OT 3TOr0 3HAYEHMSI.

MapameTtp CkopocTb Bbixopa Ha ycTaBKy LF.LU 3agaetcs B eauHmuax perynvpyemon BenuymHsl
B MuHyTy. Ecnmn 3apate napametpy LF.LU 3HayeHne «0O», TO CKOPOCTb MPUHMMAETCS pPaBHOM
6eCcKkoHeYHOCTH, T. €. YCTaBKa MIHOBEHHO AOCTUraeT 3HaveHns1, 3agaHHoro napametpom SP.LU.

3.10 CeTteBom nHtepdenrc RS-485

Mpnbop TPM151-09 nmeeTt BCTpoeHHbI ceTeBon nHTepdenc RS-485, koTtopebli npegocTaBnseT
crepytoLme OCHOBHbIE BO3MOXHOCTU:

—  KoHcpurypupoaHue npubopa c lNK;

—  peructpaums Ha K napameTpoB TekyLLero COCTOSIHUS.

Ons pabotbl npubopa B cetn RS-485 HeobGXxoAMMO yCTaHOBUTbL €ro ceTeBble HACTpowiku. B
OfHOWM CeTVM MOryT HaxOoAWTbCA HECKONbKO NMpuBOpPOB, MOAKMIOYEHHBIX K OQHOMY KomnbioTepy. [Ans
obecrneyeHnsi KOppeKTHON paboTbl B 9TOM Cnyyae ceTeBble nNapameTpbl Bcex NpubopoB oaHOW ceTn
[OIKHBI ObITb OMHAKOBbI.

Kpome Toro, kaxabii npubop B ceTV MMeeT CBOW YHMKarnbHbI 6a30BbIN ceTeBOn agpec.

Mogpo6Ho HacTpolika ceTeBoro nHTepderica onucaxHa B pasgene 9.

21



3 OnwucaHue npubopa

3.11 Peakuus npubopa Ha criy4anHoe OTKIYeHne NuTaHus

3.11.1 Peakuusi Ha crnydYaiHoe OTKIOMEHVE o & icoudurypawsn TPMIS] (Mn He 3aaaHo)

nutaHus B npubope TPM151-09 onpepensetca & Napawerpri npbopa
napametpom bEHv, koTopbin MoxeT npuHMMaTb ) (3 CrywebHbie napameTpst
crnegyoLme 3Ha4YeHus: ABC Kon-B0 DTKNMONEHHI NUTaHHA 220
—  «Mpopgomxutb ¢ TOro e mecrtax». [lpu AB¢ Ofwes kon-6o cpocos res
BbIKMIOYEHUN nuTaHna npubop TPM151-09 =13 z“"”"“ PO e
coxpaHsieT B TedeHne 1 MuHyTbl 30 cekyHn ¥/ Noseaervie nocne eoccranosn. nranna - behy

MH(OPMaLMIO O CBOEM COCTOSIHUM M BO3BpALLAETCH B HEr0 MOCME BKIMOYEHUS NUTaHUS,
npogormkas paboTy ¢ Toro xe mecta. Ecnv go BbIKINOYEHWA NuTaHWUa Npubop Haxoguncs B
coctosiHum CTOM wnnv ABAPUSA, To 3TO Xe COCTOsIHME COXPaHWUTCA MOche BKIHOYEHWs
nuTanus. Ecnv HanpspkeHne nuTaHusi OTCYTCTBOBANO AONroe BpeMs, U uHdopmauus o
CcoCTOsIHUM Obina yTepsiHa, To npubop nepexoaut B coctosiHue CTOIMN.

—  «3anyctuTb nepByK Nporpammy c nepBoro wara». HesaBucumo OT TOro, B Kakom
COCTOSIHUM MpUBOP HaxoAWmncs A0 BbIKMIOYEHUS MUTaHWSA, MPU MOSBIEHUM HaNPSHKEHUS
6yneT 3anylieHa nepsas Nporpamma c nepsoro Lara.

—  «MNepenTtn B coctosinme CTOM». Mpunbop nepexoant B coctosHme CTOTI.

—  «MNepentu B coctosinne ABAPUS». MNpnGop nepexoaut B coctosiHne ABAPUA.

3.11.2 Mpubop Npou3BOAUT NOACHET CryyYalHbIX OTKMOYEHWI nuTaHus (napameTp 220). Kpome
Toro, nMpubop noAacuMTbIBAET KonmyecTBO cobBCTBEHHbIX nepecbpocoB (napameTtp rES), koTopble
MOTYT NPOUCXOAUTb NPU OTCYTCTBUW NUTaHWUSA ANUTENbHOE BPEMS.

3HaveHns napametpoB 220 n rES pocTynHbl TONBKO AN MPOCMOTPA; KPOME TOro, UX MOXHO
06HYNMUTL. 3agaTh M Kakoe-nMbo HeHyrneBoe 3Ha4YeHne Hermnb3s.

3.11.3 Mpwnbop MMeeT  3HEepProHe3aBUCUMYIO namsaTb, B KOTOpPOW coxpaHsTca
nporpaMMupyemble napameTpbl npubopa. MapameTpbl XpaHATCS B NamsiTi B TEYEHWE HECKOIbKUX
[ecATKOB nerT.
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4 KoHcTpyKkums npubopa

4 KoHcTpyKuma npubopa

4.1 Npubop TPM151-09 nsrotaBnmMBaeTcs B NnacTMaccoBOM Kopryce, npeAHasHa4YeHHOM Ans
MOHTaXa Ha BepTuKanbHOM MIOCKOCTM LUMTa yrnpaBneHus anekTpoobopyaoBaHvem (Mogudukaumns
kopryca LLi1) unun gna HacteHHoro MoHTaxa (Moanduvkaums kopnyca H).

4.2 Kopnyc (W1 wnm H) coctout u3 gByx 4acTtei, COeAUHSIEMbIX MeXay CoboW Mpu MoMOLLM
YyeTblpex BWHTOB. BHyTpu koprnyca pasmelleHbl ABe nevaTHble MnnaTtbl, HA KOTOPbIX pacrnonaraiTcs
anemMeHTbl cxeMbl Npubopa. CoeAnHeHWe nNnat Apyr ¢ APYroM OCYLLECTBSIETCS MPY MOMOLLM NIOCKUX
pa3beMHbIX kabenei.

4.3 Kpennenne npubopa Ha wute obecneumBaeTcs [AByMs ukcatopamu, BXOAAWMMU B
komnnekT noctasku TPM151-1141.03.

4.4 Ons coefMHeHUs C NepBUYHLIMU NpeobpasoBaTens MM, UCTOYHUKOM MUTAHWUS U BHELLUHUMU
yCTponcTBamy npubop OCHalleH NPUCOEAUHUTENbHBIM KMEMMHUKOM C KpemnneHnem «nof BWHTY.
KnemMmHuk y npubopoBs WUTOBOro KpenneHns HaxoanTcsa Ha 3agHen cTeHke. B npubopax HacTeHHoro
KpenneHus KINeMMHWK pacriofioXeH Mof BepxHel KPbILWKOW, Npu 3TOM B OTBEPCTUSIX MoasoAa
BHELLHWX CBA3EW YCTAHOBMEHbl PE3NHOBbIE YNOTHUTENN.

4.5 MabapuTHble 1 yCTaHOBOYHbIE pa3Mepbl Npubopa npuseneHsb! B [MNpunoxeHnn A.
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5 INuueBas naHenb npubopa. UHAUKauUA 1 ynpaBneHue

5 JIluueBas naHenb npubopa. UHavKaumsa v ynpaBneHue

Ha nuuesor naHenu npubopa M1

TNporpaMMHbiid NATO|
NMEeKTCA cnegylouie  3reMeHTbl Sl peTyIAToR

MHAVKaUMKU 1 ynpaBnexHus: | | gmm
- yeTblpe LMPOBbLIX Ln2 ] A OBxoRt
CBETOANOAHBIX WEIE CBETOANOAb
wHaukatopa (LM1...Ln4); 2[ i T
— 10 cBETOAMOMOB:; —:’,E,U-U O BPEMALLATA
— 6 KHOMOK.

MOUWHOCTB, % P\H m IEI K2

BHeLwHun BUg nuueson
naHenn TPM151-09 npeacTaBneH /-- . M

Ha pucyHke 5.1. Lun3 HPOFPW KHONKK

(LI.VM TPM151
PucyHok 5.1 — lluueBas naHenb npubopa

5.1 Ungukauusa B pabouem pexume

Lindposble uHaukatopbl  LIN1...LUM3 B paboyem pexumMe o0TOGpaxaloT CUMBOMbHYHO
nHdopmaumio o Kanane perynupoBanusi. Ha LI11 BoamoxHO oTobpaxeHue ogHoM U3 3-X BEMNUYUH:

— n3amepeHHon Bxogom 1 (cBeToamon «Bxog 1»);

— usmepeHHon Bxogom 2 (ceetoavon «Bxopg 2»);

— BblYKCreHHoN Bbluncnutenem (ceetoaunos «BbluvcneHHoe 3HaueHue» ).

MepekntoyeHre napameTpa nHamumpyemoro Ha LIN1 npomsBogutcst KHonkamm +, npu aToM
CBETUTCS OOMH U3 CBETOAMOAO0B, NOKa3blBasl, kakoi M3 napaMeTpoB BbiBoaMTCs Ha L1,

HasHaueHune undpoBbIX MHONKATOPOB NpeacTaBneHo B Tabnuue 5.1.

HasHaueHue cBeToanoaoB npeacTaBneHo B Tabnuue 5.2.

Ta6bnuua 5.1 — HasHayeHue uncpoBbIX MHAUKaTOPOB

Undposoit HasHauyeHue
MHAUKaTop
un1 OTob6paxaeT TekyLlee 3Ha4YeHNe N3MEPEHHON UMW BbIYUCIIEHHOW BENWUYMHBI
un2 OTobpaxaeT TeKyllee 3HayeHne YCTaBKM [ANS  PerynvpoBaHus  BeNUYMHBI,
oTobpaxaemon Ha LIM1. Mpu atom cBetutcst ceetoanos «YCTABKA»
un3 OtobpaxaeT 3HayYeHue BbIXO4HOW MOLLHOCTW, nogaBaeMon Ha WcnomHutenbHbIv
MeXaHu3M, B MpoLLeHTax
Ln4 OTo6paxaeT Yepes ToUKy Homep Tekyuiel MNporpammbl 1 Homep Lara

OTo6paxeHne BpeMeH#u, NpolueaLwero ot Havyana tekyiwero Llara
Ha UW2 moxHO oTOoGpasvTb Bpems, npolefwee OT Hayana Tekywero lWara. OAns aToro

[

nonb3oBaTteflb HaXvMaeT OOHOBPEMEHHO KHOMKU +. L2 nokaxeT Bpems B eauHMLAX
nN3MepeHusi, ycTaHoBMeHHbIX napameTpom MacwTab BpeMenu (cm. n. 3.3.4). lpu aTom 3acBeTuTcs
ceetoanon «BPEMA LWWATA». [ins Bo3BpaTa K nHaukauum YctaeBkum Ha LI2 Heobxogumo elle pas

HaXaTb KHOMKU +.

OTo6paxeHue YcTaBKU TUNA «MOLLHOCTb»

Ecnu nonb3osaresib 3agan Tvn YCTaBkM «MOLWHOCTbY, TO Ha LIM12 otoBpaxaeTcs crioso «Pr.5P»,
a 3HayeHue YctaBku otobpaxaeTtcsa Ha L3, Mpu aTom ceeTutcs ceeToanon «YCTABKA».

Ecnu Ha kakom-nu6o LU nomectunacb He BcA MHcopMmaumsa (Hanpumep, He Bce paspsigbl
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5 INuueBas naHenb npubopa. MHAMKauma u ynpaBneHve

uucna), HeobxoauMO HaxaTb KHOMKY . OkHO OTODOpakeHuss cOBMHETCS, U MoNnb3oBaTenb CMOXET
NOCMOTPETb HEMOMECTUBLLYHOCS MHpOpMALMIO.

Tabnuua 5.2 — HasHayeHue cBeTOAMOAOB
CBetoguopn HasHauyeHue
«ABAPUA» CeeTtutca B cocTosiHumn Kputudeckorr ABAPU (obpbiB aaTuvka, neperpes u

T.M.). Muraet B cocTtosiHum Hekputudeckon ABAPUIN

«HACTP.MUO»

Ceetutcsl npu aBToHacTpovike MNO-perynstopa

«BbI4.3HAM.» Ceetutcst npu BeiBoge Ha L1 BbIYMCNEHHOro 3Ha4YeHust
«BXO[ 1» Ceetutcs npu BbiBoge Ha LIN1 3HayveHusi, namepeHHoro Bxogom 1
«BXO0A 2» Csetutcd npu BbiBoge Ha LIV1 3HayveHns, namepenHoro Bxogom 2
«YCTABKA» CeeTtutcs npy oTobpaxeHun Ha LIM2 YcTaBku

«BPEMA LUATA»

Ceetutca npu oTobpaxeHun Ha LIN2 BpemeHu, npolwedwero oT Havana
Tekywero Wara

«PY1» Moka3biBaeT, 4To KaHan Haxogutcs B pexunme PyyHoro ynpaBneHus:
—  MuraeT npu py4HOM yrnpaBreHnn BbIXOAHOW MOLLHOCTbIO PerynaTopa,
— MOCTOSIHHO CBETUTCS NPU PY4YHOM yrnpaBneHnn YCTaBKou.

«PY2» He ncnonbsyetcs

«K1» CseTutcsl, ecnu BbixogHon anemMeHT 1 kno4eBoro tuna (C MapKkupoBKon «P»,
«K», «C») HaxoamTcst B COCTOSIHUM «3aMkHyTO». [ina B31 tuna LIAM 4...20 mA
(c mapkumpoBkon «N») ceetogmog «K1» He 3agencTBoBaH.

«K2» AHanornyHo ans BelxogHoro anemeHTa 2

5.2 HasHa4yeHMe KHOMOK B paboyeM pexume

HasHaueHue kHonok npu Paboyem pexume npeactaeneHo B Tabnuue 5.3. HazHaveHne kHOMoOK B
OPYrux pexumax onvcaHo B COOTBETCTBYHOLMX pasaenax P3.

Ta6bnuua 5.3 — HazHayeHue KHONOK

KHonka

Ha3HayeHue

nycx
cTon

(HaxaTb

yaepxuBathb 2 - 3 cek)

3anyck/octaHoBka [Nporpammbl. Nepexon n3 coctosiHus CTOIMN (STOP) B

"' | cocTosme PABOTA (RUN) v o6paTHo

BbiGop napameTpa Ha LIN1

Bei6op napameTpa, nHguumpyemoro Ha LiN2

CaBur okHa oTobpaxkeHus Ansg NpocMoTpa MHdopmMaumm, He MOMECTUBLLENCS
Ha UMGPOBLIX MHAMKATOpax; Npu aBapum — oTobpaxeHue Ha LIN2 kopa
aBapuu

Mepexop B pexum Beibopa Mporpammel u Lara (pexum SEL)

Mepexon B pexum «BbicTporo» nporpamMmpoBaHuns

Mepexog B pexuvm MporpaMmmupoBaHmus

Mepexog B pexum ABToHacTpowiku NUA-perynatopos

Mepexog B pexxum KOcTUpoBKM

Bbixogq 13  BcnomoraTesnbHbIX — PEXMMOB;  OTKIOYEHUE
curHanusaumu; nepexong ns pexvma ABAPUA B CTOIN

aBapuiiHon
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5 INuueBas naHenb npubopa. UHAUKauUA 1 ynpaBneHue

MpogomkeHne Tabnuubl 5.3

KHonka HasHaueHue
+ Mepexoa B pexum Py4HOro ynpasneHus ycTaskoil 1 o6paTHo
++ Mepexon B pexuM PyyHOro ynpasneHust BLIXOAHbIM CUMHAMOM perynaropa
(MOLHOCTBIO) M 0bpaTHO
< (A, 2
LA (+) M3meHeHne 3HaueHMs napameTpa (BbIXOAHOTO CUrHama MM ycTaBku) B

pexume PyHHOFO ynpasneHua

MpuHyauTenbHas nepesarpyska npuéopa

Mepexop B coctosiHne MAY3A ( u3 coctosiHuss PABOTA) n obpaTtHo

an/IMe"IaHVIe. I'Iopﬂ,qon( HaxaTusi KHOMOK BakeH. CoueTaHue O3Ha4aeT, 4YTO HYXHO

-
HaXaTb KHOMKY N, He OTNyCKaa ee, HaXaTb KHOMKY .

5.3 CocTtosiHusa npubopa 1 UX MHAUKaLms
Mpun6op MOXET HaXOANUTLCS B OAHOM U3 OMUCAHHBIX HUXKE COCTOSIHUIA:

— B coctosiHun PABOTA npoussoaunTcs BbinonHeHve MNporpammbl TexHosnora.

- B coctosHun T[MAY3A perynupoBaHue MpoaoSKaeTcsl, HO «3amMopaxuBalTcsa» Bce
OVHaMUYeckne W3MEHEHUS: MpekpallaeTcs oTcyeT BpemeHu [porpammbl TexHorora wu
n3MeHeHve Yctasku. [locne noBTopHoro crtapta xof [porpammbl Bo3o6HOBNSETCS C
npepBaHHoro Mecta. CoctosiHne [MAY3A MOXHO MCnonb3oBaTb ANs WUCKYCCTBEHHOro
npopanexus MporpaMmMbl TEXHOMOra.

- B coctosiHne KOHEL, MPOMPAMMbI npuGop nonagaeT nocne 3aBepLUEHWsi BbIMOSTHEHNS
Mporpammel TexHonora.

- B coctosiHum CTOIN Hu ogHa MNporpamma TexHosnora He BbinosHseTcs. Mpu 3ToM BO3MOXHO
UNW OTKMYEHUE BbIXOAHBIX YCTPOMCTB, UNu nopdepxaHve (HUKCUPOBAHHOMO 3HAYeHWs
MOLLHOCTM Ha WCnonHUTEnbHbIX MeXaHu3Max, Unu perynmpoBaHue Mo 3afaHHoi YcTaBke.
MapameTpbl, onuckiBatowme coctosHne CTOIN, 3apatoTtcs nonb3oBatenem (cMm. n. 3.3.3).

— B coctosiHme ABAPUA npubop nepexogut npu BO3HUKHOBEHWUU aBapuMHOW cutyauun. B
3TOM COCTOSIHWMM TaKke BO3MOXHO noaaepxaHne PUKCUPOBAHHOIO 3HAa4YEeHWSA MOLLHOCTU Ha
MM (cm. n. 3.3.3).

Moapo6Ho o coctosHun ABAPUA 1 Bugax asapun cm. n. 12.7.

CxeMa nepekIoyeHns CocTosHUiA npnbopa nprBeaeHa Ha pUcyHke 5.2.

B kaxxpgom coctosiHum, kpome PABOTA, Ha LIN2 BbiIBOAMTCS COOTBETCTBYHOLLIEE COOBLLEHME.
Cnncok BO3MOXHbIX COOBLLEHNI NpuBeaeH B Tabnuue 5.4.

Haxars
¥ yRepAHEaTS
2-3¢

ABAPKMSA

=
3

KOHEL, NPOrPAMMEI

IEnd I

PucyHok 5.2 — Cxema nepeknoyYeHUA COCTOAHMN npubopa

Tepexon B COCTORKME,
NpeOLECTa0BIRWES
ABAPHH
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5 INuueBas naHenb npubopa. MHAMKauma u ynpaBneHve

Ta6bnuua 5.4 — UHOMKauusa cocTosiHusA npubopa

Coob6uweHune Ha LIN2 c::;g::ze OnucaHuMe cocTosiHUA Npubopa
End («End») KOHEL, OcTaHoBka nocrne BbinonHeHus MporpaMmmbl
MPOrPAMMbBI
StoP («StoP») cTon OctaHoBka BblnonHeHus Mporpammbl
ritnP («rUnP») MAY3A [Maysa npw BbINnonHeHWn Mporpammel
FRCL («FAiL») ABAPUA ABapwus npv BbinonHeHnn MNporpammbl

5.4 Pexumbl npubopa 1 obLiasa cxema Ux nepeKroveHns

Ha pucyHke 5.3 nokasaHa oblias cxema nepeknioyveHus pexvmoB npubopa. Ha cxeme

npuBeeHbl Takke Ha3HaYeHWsT KHOMOK U UX koMBuHauuin B Paboyem pexwume. [leTanbHoe onvcaHune
[MporpammupoBaHus,

MHOVKaUMM W ynpaBrneHuss B pexumax «bbicTporox»
ABTOHaCTpOViK/

HOcTnpoBku

BXO/IOB,

COOTBETCTBYOLWMX pasgenax PO.

PyyHoe
ynpasnesue
YCTaBKOW

Y

MWIO-perynatopos v

nporpamMMupoBaHusi,
PyyHoro ynpaBneHuss paHo B
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AsTOHACTPOMKA
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PacnonoxeHMe KHONOK
Ha nuuesod nanens TPM151
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el

O3HEHEET, 4TO CHEYANE
HAR0 HAXATh KHONKY E
W, YSEKiEaR 08,
HakaTe KHonky )

EEERE
« Mepesarpyaa
npubiopa

Tipsympar. B COCTORHNE
Nepenoenne i
PRaWeCT-
B COCTOAHWE BORARLEE
cron

PucyHok 5.3 — Cxema nepeknoyeHus pexxumMoB npubopa
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6 Mepbl 6e3onacHocTH

6 Mepbl 6e3onacHoCTH

6.1 Mo cnocoby 3aWwuTbl OT NOPaXKEHWUS SNEKTPUYECKUM TOKOM Npnbop cooTBeTCTBYET knaccy 0
no MOCT 12.2.007.0-75.

6.2 Mpu akcnnyaTauum, TexXHUYECKOM OOCnyXvMBaHUM WU MnoBepke Heobxoaumo cobnogatb
TpeboBaHna OCT 12.3.019-80, «[MpaBun akcnnyaTauuMu 3nEKTPOYCTAHOBOK NOTpebutenen» u
«MNpaBun oxpaHbl Tpyga Npu IKCnnyaTauum aNeKTpoycTaHOBOK NoTpebutenemny.

6.3 OTKpbITblE KOHTaKTbl KNEMMHUKa Npubopa npu akcnnyaTaumm HaxoasTCs NOA HanpsKeHnem
no 250 B, onacHom ansi yenoBeyveckow *u3HW. Jliobble nogknodeHus K npubopy n paboTbl nNo ero
TEXHUYECKOMY OBCy>XMBaHWUIO crnedyeT NPOU3BOANUTL TOMBbKO NPY OTKMKOYEHHOM NUTaHUK npubopa n
VCMNOMHUTESNbHbIX MEXaHN3MOB.

6.4 He ponyckaeTcsi nonagaHue BnarM Ha KOHTaKTbl BbIXOAHOrO pa3beMa W BHYTPEHHMWE
3MeKTpo3anemMeHTbl npubopa. 3anpeljaeTcs ucrnonb3oBaHuWe npubopa B arpeccuBHbIX cpefdax c
coaepxaHneMm B aTmocdepe KMCNOT, LWenoyern, macen u T. n.

6.5 MNopgkntoveHune, perynupoBka u TexobecnyxueaHve npubopa AomkHbI MPOU3BOAUTLCS TOMbKO
KBanMuUMpOBaHHBLIMU cneLmanmcTamu, N3y4mBLLUMMK HacTosILLee pyKOBOACTBO MO SKCnyaTauuu.
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7 MoHTax u noaknoyeHue npubopa

7 MoHTax n nogknoyeHue npmbopa

Mpn moHTaxe an60pa Ona ero KpenneHua cneanyeTt UCnonb30oBaTb MOHTaXXHble 3N1EMEHThI,

BXOAdLMe B KOMMIIEKT MNOCTaBKU np|/|60pa.

MpumeyaHue — MNepeg moHTaxkom TPM151-09 pekomeHayeTcst MPOM3BECTU KOHUIyprpoBaHne
npubopa Yyepes NnepcoHarnbHbIN KOMNBIOTEP UMK C NepeaHer naHenu npubopa.

7.1 MoHTax npuGopa B Koprnyce HaCTeHHOro KpensieHus

(TPM151-H)

7.1.1 MNoaroTtoBka Nocago4yHOro Mecta B Lwkady
ynpaBneHusi

MogroToBbTE NOCagoO4YHOE MeECTO B LKady
ynpasneHusi ans yCTaHOBKM npubopa B
COOTBETCTBMM C pa3mepamy, NpUBEAEHHbIMK B
MpunoxeHun A.

KoHcTpykums  wkada ynpaBneHus [orkHa
obecneyvBaTh 3awuTy npubopa OT nonagaHus B
Hero Braru, rpsisau U NOCTOPOHHUX NPeAMETOB.

7.1.2 YcraHoBKa npubopa Ha BepPTMKaNbHYH
CTEHKY B LUKady ynpaBneHusi

1 3akpenuTe KpPOHWTENH Tpemsi BUHTamu M4
Ha NOBEPXHOCTM, NpeAHasHa4YeHHOW ANS YCTaHOBKM
npubopa (cm. MpunoxeHune A n pucyHok 7.1, a).

MpumeyaHne - BuHTBI ana  kpenneHus
KPOHLUTENHA HEe BXOAAT B KOMIMIIEKT NMOCTaBKY.

2 3auenute KpenexHbI Yronok Ha 3agHewn
cTeHke npubopa 3a BEPXHIOK KPOMKY KpPOHLUTEWHA
(pucyHok 7.1, 6).

3 lMpukpenute Npubop K KPOHLUTENHY BUHTOM
M4x35 13 komnnekra noctasku (PUCYHOK 7.1, B).
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7 MoHTax n nogknoyeHne npubopa

7.2 MoHTax npubopa B KOpnyce LMTOBOro KpenfeHus
(TPM151-LLi1)

7.2.1 NMNoproroBKa nocago4yHoro
MecTa Ha LWuTe ynpaBreHus

MogroTtoBbTe Ha wuTte ynpaBneHus
nocago4yHoe MecCTo Ans YyCTaHoBKM npubopa B
COOTBETCTBUM C pasMepamu, MpuBeAEHHbIMU B
MpunoxeHun A.

KOHCTpyKUMSt  WwuTa  ynpaBneHuss  OOIbkHa
obecneyvBaTh 3awuTy npubopa OT nonagaHus B
Hero Bnaru, rpsian U NOCTOPOHHUX NPeMETOB.

Mpu pa3melleHun npubopa crnegyeT NOMHUTD,
4YTO MW 3KCNNyaTauuy OTKPbITbIE KOHTaKTbl KNeMM
HaxoOsiTcsi MOA  HaMpsbKEHUEM, OMacHbIM  Ans
YernoBeyeckon XusHu. [1oaToMy [oCTyn BHYTPb
wmTa ynpasneHusi paspelueH TONbKO
KBannULMPOBaHHbLIM CrieumnanucTam.

7.2.2 YcTaHOBKa npubopa B WUT
ynpaBneHus

1 BcraBbTe npubop B cneymanbHo
NOArOTOBIIEHHOE OTBEPCTME Ha NULIEBOW NaHenu
wmTa (CM. npun. A u pucyHok 7.2, a).

2 BcraBbTe hukcaTopbl M3 KOMMMEKTa
rnocTaBkM B OTBEpCTUS Ha OGOKOBBIX CTEHKax
npubopa (pucyHok 7.2, 6).

3 C ycunuem 3aBepHWTe BMHT M4x35 B PucyHok 7.2 - YcTaHOBKa NpuGopa WHUTOBOro
oTBEpPCTME Kaxaoro dmkcaTopa Tak, YTobbl npubop KpenneHus
ObIN NNOTHO NpWXaT K NULEBON NaHenu wuTa.

7.3 MoHTaX BHeLLHUX cBsAA3en

7.3.1 O6wue TpeboBaHUA

7.3.1.1 MNutanne npubopa pekomeHOyeTCs MNPOM3BOAUTL OT WCTOYHUKA, HE CBA3aHHOro
HEenocpefCcTBEHHO C MWTaHWEM MOLLHOro curoBoro obopynoBanusa. Bo BHelwHew uenu cnegyet
YCTaHOBUTL BbIKNOYaTeNb NUTaHWs, obecneynsalowyin OTKNOYEeHNe npubopa OT ceTu M nnaskue
npegoxpaHutenu Ha 1ok 1,0 A.

[MnTaHve kaknx-nMbo yCTPOWCTB OT CETEBbIX KOHTAKTOB Npubopa 3anpeLlaeTcs.

7.3.1.2 CxeMmbl NOAKMIOYEHNA AATHMKOB U UCMOMHUTENBHBIX YCTPOMCTB K NMpubopam pasnuyHbiX
moaudukauui npusegeHsl B MNMpunoxeHun b. MNMapameTpbl NHUM coeamHeHust npubopa ¢ AaT4YMKOM
npviBeaeHbl B Tabnvue 7.1.

7.3.2 YKazaHuMA NO MOHTaxy

7.3.2.1 Cnegyetr nogrotoButb kabenun Ona coeauHeHuss npubopa C  gaTymkamuy,
VCMNOMHUTENbHBIMY MEXaHU3MaMn U BHELLUHUMW YCTPOMCTBAMMU, UCTOYHUKOM MuTaHus u RS-485. [ina
obecneyeHnsi HagEeXHOCTU JNEKTPUYECKMX COELAMHEHU peKoMmeHAyeTcsl Mcrnonb3oBaTb kabenu c
MEZHbLIMU MHOFOMPOBOMOYHBLIMM XXMMaMK, KOHLbI KOTOPbIX Nepes NoAKMIoYEHUEM crieqyeT TwaTenbHO
3a4YMCTUTb U 3anyanTb. 3a4nCTKy Xun kabenen Heob6Xo0AMMO BbIMONHSATE C TAKUM PacyeToM, YTODbI X
OrofieHHbIe KOHLIbI MOCTe NOAKMYEeHN K NpMbopy He BbICTynanu 3a npegenbl KNeMMHUKa.

CeuyeHue xwun kabenen He OMKHO NpeBbiwath 0,75 KB.MM.

7.3.2.2 Tpwn npoknagke kabenen crefyeT BbAENUTb NMUHUM CBA3W, coeauHsiowme npubop c
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7 MoHTax u noaknoyeHue npubopa

[artyvkaMy, B CaMOCTOATENbHYK Tpaccy (Uny HECKONbKO Tpacc), pacnonarasi ee (Unv ux) oTAenbHO
OT cunoBbIX kabenen, a Takke oT Kabenew, Co3aalLLMX BbICOKOYACTOTHbLIE U UMMYMbCHBIE MOMEXH.

Ons sawmTtbl BXOAHbIX ycTponcTB TPM151-09 OT BAMSAHWSA NPOMBILLMEHHbIX 3NEKTPOMarHUTHbIX
NnoMex NIMHUK CBA3U Npubopa ¢ AaTymKamu criefyeT aKpaHupoBaTb. B kayecTBe aKkpaHOB MOryT GbiTb
MCMONb30BaHbl Kak creuvanbHble kabenu ¢ 3KpaHVpyLWMMKW onneTkaMu, Tak W 3a3eMneHHble
cTanbHble TPyObl NoaxoasLLero agvameTpa.

Buumanue! Pa6oune cnaun Tepmonap OOKHbI BbITh 3MEKTPUYECKV U30NMPOBaHbl APYr OT Apyra
1 OT BHelLHero o6opyaosaHus!

Ta6bnuua 7.1 — MNapameTpbl NIMHUN CBA3M NpuGopa ¢ gaTyMKammn

OnuHa ConpotusneHue
Tun gaTyuka NIUHUK, M, NnuHUK, Om, WAcnonHeHue nuHumn
He 6onee He 6onee
TepMmonpeobpa3soBaTtenb TpexnpoBoaHas,
COMpOTUBIIEHNS 100 15,0 NpoBOAAa PaBHON ANWHbI
1 cevYeHus
Tepmonapa TepMoaneKTpoaHbIv
20 100 kabenb
(kOMNeHcaLMOHHbIN)

YHUULMPOBaHHbIV curHan 100 100 [ByxnpoBoaHast
NOCTOSIHHOIO TOKa
YHUpUUMPOBAHHbI curHan
NOCTOSIHHOTO HaNpPsKEHUs 100 50 HAsyxnposoaras

7.4 TMopxkntroyeHue npubopa
7.4.1 O6wume ykasaHusA

MopknioyeHne npubopa crnegyeT BLbINOMHATL MO COOTBETCTBYIOLIMM CXEMaM, NpUBEAEHHbIM B
MpunoxeHun B, cobnogas Npy 3TOM U3NOXEHHYIO HIBKE NocneaoBaTenbHOCTb AeNCTBUN.

1) MopgkntoveHve npubopa K WCMNOMHUTENbHLIM MeXaHM3Mam W BHELHWM YCTpOWCTBaM, a
TakkKe K OTKIMOYEHHOMY UCTOYHUKY NUTaHMS.

2) TNopaknoyveHue NuHUK CBA3K «NpUBop — AaTYNKU» K NePBUYHBIM NpeobpasoBaTensim.

3) TloaknioyeHne NMHUK CBSA3UN «Npmbop — gatymku» K Bxogam TPM151-09.

4) MopgknioveHne nuHUM uHTepdeinca RS-485 (mogknioyeHve nuHui uHTepderica RS-485
HeobXxoQMMO MpOM3BOAUTL TOMbKO B TOM Cryyae, ecnu Mofb3oBaTteflb nnaHupyet
KoHdurypuposaHune npubopa c MK unn pernctpaumio agaHHbix Ha [1K).

BHumaHue!

1) KnemmHble coeguHuTenu npubopa, npegHa3HayeHHble ANS NOAKMIYEHUSI CETU MUTAHUS U
BHELLUHEro cunoBoro obopynoBaHuWsl, paccuMTaHbl Ha MakcumarnbHoe HanpsbkeHne 250 B. Bo
nsbexaHue 3NeKkTpMYeckoro nNpobosi UM MNepekpbITUS U30NALMU MOOKMYEHNE K KOHTaKTam
npubopa NCTOYHUKOB HaMPSHKEHUSI BbiLLe yKa3aHHOro 3anpeLuaeTcs.

2) Onsi 3awmTbl BXoAHbIX uenenn TPM151-09 ot Bo3aMoxHoro npobosi 3apsigamMu CTaTU4eckoro
3NEKTPUYECTBA, HAKOMMEHHOTO Ha NMHUAX CBS3U «NPUMOOp — AaTYnKuy», Nepes noaKioYeHnem K
KNeMMHUKY npubopa mx Xunbl crnegyet Ha 1...2 ¢ coeanHWUTb C BUHTOM 3a3eMIIEHUs LWuTa.

7.4.2 MopgknioyeHMe BHELWHUX YCTPOWUCTB ynpaBreHus

Llenn puckpeTHbIXx BbIXOOHBIX 3MIEMEHTOB MMEIOT ranbBaHWYeckylo W30MAUMI0 OT CXeMbl
npubopa. VcknioyeHne coctaBnsieT BbIXoA «T» Ansi ynpaBneHus BHELWHWM TBepAoTernbHbIM pene. B
3TOM Cryy4ae rafibBaHN4eCcKyto n3onsumio obecneunsaeT camo TBepAoTENbHOE pene.
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7 MoHTax n nogknoyeHne npubopa

7.4.2.1 NopknioyeHune Harpy3ku k B3 Tuna «TpaHaucTopHas ontonapa» («K»)

TpaH3ancTopHas onTtonapa NpuMeHsAeTCcA, KakK
npasuno, Aana ynpasneHua HU3KOBOJ1bTHbIM

3NeKTPOMarHUTHbIM N TBepaoTenbHbiM pene (do 50 B ‘E:‘h 4 U
nocT. Toka). 5

Ha pucyHke 7.3 npuBeaeHa cxema MoaKMoYeHns Ass P1 EEE VD1
B31. Bo usbexaHue Bbixoda M3 CTPOsi TpaH3UCTopa n3-3a e

GonbLIOro TOKa CaMOWHAYKUMW, napannernbHo obmoTke PucyHok 7.3
pene Heobxoammo yctaHoBuTb auop VD1, paccunTaHHbIv
Ha Tok 1 A n HanpsaxeHue 100 B.

7.4.2.2 NopknioyeHune Harpy3ku k B3 Tuna «cummncropHas ontonapa» («C»)

OnTocuMUCTOP BKMNOYaeTCs B LieMnb ynpaBrieHUsl MOLLHOMO CUMMUCTOpa Yepe3 orpaHuyvBatoLLunii
pesuctop R1 (ana B31 cm. pucyHok 7.4). 3HayeHue COMpOTUBIEHWUS pe3ucTopa onpeaensiercs
BENUYMHOM ToKa ynpasneHus cumuctopa, R1=30/lotkp.

OnTocMMUCTOP  MOXET Takke YnpaBnsiTb MNapoll  BCTPEYHO-NapannenbHO  BKIOYEHHbIX
Tupuctopos VS1 1 VS2 (ana B31 cm. pucyHok 7.5). ina npegoTpalleHms npobos TMpMCTOpOB M3-3a
BbICOKOBOSIbTHbIX CKa4kOB HanpshkeHuss B CeTM K WX BbIBOAAM pEeKOMeHAyeTCcs noAkmnovaTb
dunbTpytowyto RC uenouky (R2C1).

—ﬂd}a:ﬂ

Ba1

4
15
T 016308 V52

Ryarp.

R1

PucyHok 7.4 PucyHok 7.5
7.4.2.3 MoakntoyeHue Harpy3ku k B3 tuna «LAM 4...20 mA» («WU»)

Ona pabotel LAM 4..20 MA ucnonbayiTe

BHELUHWA WCTOYHUK MUTaHUS MOCTOSIHHOTO TOKa B31 +Upy
(ana B31 cm. pucyHok 7.6), HOMWHanbHOe | AN |
3HayeHve HanpskeHns KOTOp.OI'O Un I.' 4,90 MA_L- . Ry -,
paccunTbiBaeTCA crneayoLwmm obpas3om: [ ] —
Un.min < Un < Un.max: \ h=4...20 WA
Unmin=10B+0,02A-Ry;
Un.max= Un.min + 2,5 B, PucyHok 7.6

roe
M — HOMVHanbHOE HaMNpPsXXEHWEe UCTOMHKKA NUTaHus, B;
Un min
: — MUHMManbLHO AONYCTUMOE HanpshKeHWe UCTOYHUKA NuTaHus, B;
Un.max _ MaKkcMmasibHO AONYCTUMOE HanpshkeHWe UCTOYHKKa NUTaHus, B;

H — conpoTtuBneHue Harpysku LJAM, Om.
Ecnun no kakon-nubo npuumnHe HanpsbkeHue UCTouvHuka nutanust LA, Haxogswerocs B Bawem

pacnopsbkeHun, npeBbillaeT pacyeTHoe 3HayeHue U”-ma"-, TO nocnefoBaTenbHO C Harpyskown
Heobx0a4UMO BKITHOUUTb OrpaHUYUTENbHBIN Pe3NCTop (CM. PUCYHOK 7.9) CONMPOTMBMAEHNE KOTOPOro
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7 MoHTax u noaknoyeHue npubopa

RO"D paccuMTbIBaeTCcs No hopmyram:

Horp.min < Rorp < Rorp.njay_; R = M ) 03 R :M . 103
arp.min ILLAI'I.max O max ILLAH.mED(
| B31
| LAT 4 o+l
|' 4,,,20 wA U,

PucyHok 7.7

roe

RDI’D.HDM .
- HOMWHarbHOE 3Ha4YeHWE OrpPaHNYUTENBHOMO pesuncTtopa, kKOwm;

R .
OFR-MIN . MyuHMManbHO AONYCTUMOE 3HaYeHMe OrpaHNYUTENLHOMO peancTopa, KOm

Hurp.max - MaKkCUMaribHO [OMyCTUMOE 3HaYeHNe OrpaHYnTENBHOMO pesncTopa, KOm

UAM.max _ MaKCMMarbHbI BbIXOAHOW TOK LIAT, MA;

BHUMAHME! HanpsxeHne nctoyHuka nutadusa LIATT He aomkHO npeBbiwaTsb 36 B.

7.4.2.4 NMopkntoyeHne Harpy3ku kBA tuna «LJAMN 0... 10 B» («Y»)

[ns pa6otel LIAM 0...10 B ncnonb3yite BHELIHW UCTOYHUK MUTaHWs NOCTOSIHHOMO Toka (ans BA1 cwm.
pUCYHOK 7.8), HOMUHanbHOe 3HadYeHve HanpskeHus kotoporo U, HaxoauTcs B AnanasoHe 15...32 B.
ConpoTusneHnue Harpy3ku R,, nogkntoyaemon k LIAT, gornkHo 6biTb He MeHee 2 KOM.

3 404—““
B3a1 AT 4
0.108B A
o I
PucyHok 7.8

BHUMAHME! HanpsaxeHune nctouyHuka nutaHmsa LIAM He gormkHo npeBbiwaTs 36 B.

7.4.2.5 NMopknroveHune kK B3 gnsa ynpaBneHus TBepaoTenbHbIM perne («T»)

BbixogHoW anemMeHT «T» BblgaeT HanpsbkeHue oT 4 Ao 6 B Ans ynpasneHus BHEWHUM TBepao
TenbHbIM pene. Cxema nogknioyeHnst Ha pucyHke 7.9.

[aHHbIN TMN BbLIXOOHOrO 3reMEeHTa He OCHAalleH BHYTPEHHEN ranbBaHW4YecKow MW3onsiuuen.
[anbBaHW4Yeckylo pa3Bsasky npubopa v NOAKMIOYEHHOrO MUCTONHUTENBHOTO MexaHu3ma obecneunBaeT
camo TBepaoTenbHoe perne. BHyTpu BbIXOAHOro arieMeHTa YCTaHOBMEH OrpaHUYUTENbHBIA Pe3ncTop
Rop HOMUHaNom 100 Om.
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7 MoHTax n nogknoyeHne npubopa

+
TeepnoTensHoe

_ pene
PucyHok 7.9

7.4.2.5 MopknioyeHune k B3 ansA ynpaBneHus TBepAaoTenbHbIM pene («T»)

BbixoaHOM anemeHT «T» BblgaeT HanpshkeHue ot 4 B31
no 6 B ana ynpaBneHus BHELWHUM TBEPAOTENbHbIM Rorp @
pene. Cxema NoAknoyYeHWst NpeAcTaBrieHa Ha pUCyHKe +6 B - n i TeeppoTensHoe
7.6. [aHHbIN TUN BLIXOAHOTO 3MEeMeHTa He OCHalleH pene
BHYTPEHHeN ranbBaHNYeCcKon n3onsunen. —
lanbBaHW4ecKkylo pasBasky npubopa n NOAKMOYEHHOro
VUCTIONHUTENLHOTO  MexaHu3Ma oBGecneusBaeT  camo PucyHok 7.6

TBEpAOTENbHOE pere.

BHYTpU BbLIXOAHOrO 3MeMeHTa YCTAHOBMEH OrpaHuy4nTenbHbIN pe3nctop Rorp HomuHanom 100
Owm.

7.4.3 Mogknio4yeHue JaTYNKoOB

CxeMa nogknoveHns 4at4amkoB k npubopy TPM151-09 npuBeaeHa Ha pucyHke b.1.

7.4.3.1 NoaknioyeHne TepMmonpeobpa3oBaTeniet CONpoTUBNEHUs

B TPM151-09 ucnonb3yeTcsi TpexnpoBodHasi CXeMa MOAKIYeHus1 Tepmonpeobpa3soBaTenei
conpoTuBneHusi. [pu Takon cxeme K ofHOMY K3 BbiBogoB TC noaknioyarTcs O4HOBPEMEHHO ABa
npoBoAa, CoeaMHSIOLWMX ero ¢ NpubopoMm, a K Apyromy BbIBOAY — TPETUWA COEAUHUTENbHbIA NPOBOA
(cm. pucyHok B.1).

BHumaHume! ConpoTuBneHns Bcex Tpex COeAMHUTENbHbBIX MPOBOAOB AOMMKHbI ObiTb paBHbIl. [Ans
3TOr0 WCMOMb3YOTCA OAMHAKOBble MPOBOAA paBHOW AnUHbLL. B npoTvBHOM criyyae pesynbTaTbl
N3MEepPEHUn MOryT BbITb HETOYHBLIMMU.

MpumeyaHue — [lonb3oBaTenb MOXeT nogknmouutb TC Takke MO ABYXNPOBOOHOW CXeMe
(Hanpumep, C Uenblo UCMONb30BaHUSA YXXe UMEILLMXCA Ha 00beKTe NnHNUA cBA3n). OgHako npu aTom
OTCYTCTBYET KOMMEHCAUMS COMPOTMBMEHUS COEOMHWUTENbHbIX MPOBOAOB U MO3TOMY MOXET
HabnaaTbCa HEKOTopas 3aBMCUMOCTb Moka3aHun npubopa oT konebaHui TemnepaTypbl NPOBOAOB.
Mpu uncnonb3oBaHWM ABYXNPOBOLHOW CXEMbl MpW NOAroTOBKe npubopa k paboTe [OofmkHbl ObiTh
BbIMOSHEHbI AEWCTBUS, yKka3aHHble B [MpunoxeHun [.

7.4.3.2 NopknioyeHne TepMO3INEKTPUYECKUX Npeobpa3oBaTtenen (Tepmonap)

1) TogknioyeHne Tepmonap K nNpuboOpy NPOM3BOAATCA C  MOMOLUBIO  cneuunanbHbIX
KOMMEHCaLUMOHHbIX (TEPMO3MEKTPOAHbIX) NMPOBOAOB, WM3rOTOBMIEHHBIX U3 TEX Xe CamblX
mMaTtepuanos, 4To 1 Tepmonapa. [JonyckaeTcsi Takke UCMonb3oBaTb NPOBOAa U3 METANOB C
TEPMOIEKTPUYECKUMIN XapaKTepucTMkamu, Kotopble B avanasoHe Temnepatyp 0...100 °C
aHanornmyHbl xapakTepucTMkam MaTepuarnos 3reKTpo4oB TepmMonapsi.

2) Tlpu coeaMHeHMN KOMMEHCAUMOHHbIX MPOBOAOB C Tepmonapon u npnbopom Heobxoammo
cobnoaaTtb NONAPHOCTb (CM. CXeMY NMOAKMIOYEHUS, PUCYHOK B.1).

Mpy HapylweHun BbllleyKa3aHHbIX YCIIOBUI MOMyT BO3HUKaTb 3HAYUTEMbHbIE MOrPELLHOCTU
npv namepeHuu!
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7 MoHTax u noaknoyeHue npubopa

3)

Bo nsbexaHune BnNusHWA nomex Ha Nn3MepuTernbHyto 4YacTb npmﬁopa JIMHUIO CBA3N an60pa C
[aT4YMKOM peKoMeHOyeTCA 3KpaHUpOoBaThb. B kayecTBe akpaHa MoxeT 6bITb UCMONb30BaHa
3a3eMJieHHada CTanbHasa pr63.

BHumaHue! Paboune cnav Tepmonap AOSKHbI ObiTb 3MEKTPUYECKU U30NMPOBaHbI ApPYr OT Apyra
N OT BHellHero obGopynoBaHusi! 3anpelyaeTca MCNonb3oBaTb TepMonapbl C HEW30NUMPOBAaHHbLIM
paboynm cnaem.

7.4.3.3 [opgkniovyeHne aKTUBHbIX AAaTYMKOB, UMEOLUX YHU(PULMPOBAHHbLIA BbIXOQHOW

1)

4)

CUrHa”n Toka Unu HanpsxeHus
AKTMBHblE [aTyMKM C  BbIXOOAHbIM CUTHanoM B BWAE MNOCTOSIHHOIO — HanpsKeHus

(-50 ... 50 B wnmu 0...1 B) nogknioudatoTcsi HENOCpPeaCTBEHHO K BXOAHLIM KOHTaKTaMm
npubopa.

AKTUBHbIE AATYMKM C BbIXOAHbLIM CUTHaNoMm B BUAE  —

Toka (0...5 mA, 0...20 MA unn 4...20 mA), B TOM TPM151

yncne aTtyMKU MOJIOKEHUsT TOKOBOTO TUMa, MOXHO 1

nofKmoYaTh K NpuBopy TOMbKO MOCNE YCTaHOBKM 10Inl12I13
BHELLHErO LUYHTUPYIOLLEro pesnctopa (CM. pUCYHOK

B.1 un pucyHok 7.7). Pesuctop pormkeH 6biTb + i
npeumsmoHHsiM  (tuna  C2-29B, C5-25 wn T1.n.,

MOLLHOCTbI0O He MmeHee 0,25 BT, conpotuBneHnem

100 Om * 0,1 %) 1 BbIcOKOCTabUNbHLIM BO BPEMEHM

1 no Temnepatype (TKC He xyxe 25x106 1/°C).

[na nutannmsa Hopmupylwmx npeobpasoBatenen + = o=
Heobxoanm [OMONMHUTENbHbIN UCTOYHUK Bxop 1 Bxon 2
noctosiHHoro Hanpskennss U,. Ha pucyHke 7.7

NnokasaHa cxemMa nNoOAKMWYeHna  OaTynkoB C PucyHok 7.7 — Cxema

YHUULMPOBAHHBIM BbIXOAHBIM cUrHanom 4...20 MA noakntoYyeHus

K npubopam No ABYXNPOBOAHOW NUHWUKU. 3HauyeHve aKTUBHbIX AaTYNKOB
HanpsbkeHust U, ykasblBaeTcad B  TEXHUYECKMX Tvna "napameTp-Tok",
XapakTepucTukax HOPMUPYIOLLIErO

"napameTp-HanpsxeHue"
M AaTYUKOB NOJOXEHMUA
TOKOBOrO TMNna

Bo n3bexaHue BNUSHUSI NOMEX Ha 3MepUTENbHYI0 YacTb Npubopa NUHWI0 CBS3U npubopa ¢
[aT4MKOM PEKOMEHOYeTCsl SKpaHWpoBaTb. B kayecTBe akpaHa MOXeT ObiTb MCMONb3oBaHa
3a3emneHHas ctanbHas Tpy6a.

npeobpasoBatens W, Kak npaBwWio, nexuT B
nuanasoHe 18...36 B.

BHumaHue! «MMHyCOBbIe» BXOAbl OaT4yMKOB B an6ope ANEeKTpnU4ecKkn 06beanHeHbI mMexay

cobo.

7.4.4 NopknoyeHne K NepcoHarbHOMY KOMnbloTepy no uHtepdency RS-485

7.4.4.1 TMopkntoyeHune npubopa k MK no nHtepdeiicy RS-485 HeobxoanMo Npon3BoAUTb TONBKO
B TOM CRny4yae, ecnu nonb3oBaTenb MNnaHWpyeT KoHdurypupoBaHue npubopa C MNepcoHanbHOro
KOMMbOTEpa UInv perncTpaumio AanHHbix Ha MK.

7.4.4.2 TMogknioyenne TPM151-09 k MK no RS-485 npoussogutcsa yepes agantep OBEH AC3
(vnu gpyron agantep uHtepdeiica RS-232/RS-485).

7.4.4.3 CBaAsb npubopa no uHTepdency RS-485 BbINOMHSAETCA MO ABYXNPOBOAHOW CXEMe.
OnuHa nuHuMm cBasn fomkHa ObiTb He Gonee 800 mMeTpoB. [NogknioyeHMe OCyLLEeCTBRSETCS BUTOM
napon nposofoB, cobntogas nonsipHocTb (cM. pucyHok B.1). MpoBog A nopkntovaeTcst kK BbiBogy A
npubopa. AHanornyHo, BbIBoAbl B coeguHsaioTcs mexay cobon.

BHumaHume! MogkntoyeHne Npoms3BoauTCs Npy OTKIOYEHHOM NUTaHUM 060MX YCTPOWCTB.
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8 MporpammupoBaHue npubopa

8 lMporpammupoBaHue npudopa
8.1 O6wue npuHUUNbI NporpammmupoBanus TPM151-09

8.1.1 MNepen akcnnyaTaumen TPM151-09 Heobxooumo 3agaTb MONHbIM Habop 3HAYEHMN
nporpaMMupyemblXx napameTpoB, onpegensiowmx paboTy npubopa. OToT Habop napameTpoB
Ha3sbiBaeTcs KoHdurypaumven.

Mpu npomussoactBe npubopa TPM151-09 B Hero 3anucbiBalOTCA 3aBOACKME 3HAYEHUs
nporpaMMupyembix napameTpoB. [lonb3oBaTenb MOXET W3MEHWUTb 3HayeHWs HeobXoAUMbIX
napameTpoB. [JonyckaeTcsi UBMEHsSITb 3HAa4YEeHWsl HE BCEX MApaMeTPOB, a TOMbKO TpebyeMbiX.

KoHdpurypaums sanucbiBaeTcq B SHEProHe3aBWCMMYK MaMATb W COXpPaHAETCs B Hel npwu
OTKIMIOYEHNN MUTAHUS.

8.1.2 lporpammuposaxue TPM151-09 MoxHO Npon3BoanTb AByMsi cnocobamu:

—  KHOMKaMW Ha nuueBow naHenu npubopa;

—  Ha nepcoHanbHOM KOMMbloTEepe C momolbto nporpammbl «KoHdurypatop TPM151» mnun

nporpammbl «BbbIcTpbii cTapT TPM151-09».

MNpumeyaHne — PekomeHayeTcs nNpov3BoAvTb MporpamMmmupoBaHue npubopa Ha K, Tak kak
yAOOHbIN MOMb30oBaTENbCKUN MHTEPMENC NPOrpaMM KOHMUIypuUpoOBaHUS YMeHblUuaeT BEeposiTHOCTb
3afaHns OLIMBOYHBIX 3HAYEHWIN NapamMeTpoB.

8.1.3 lMepen nporpammupoBaHnem TPM151-09 ¢ nomMOLWibIO KHOMOK Ha €ro nuueBON naHenu
HeobxoauMOo BKMHOUNUTL NuTaHue npubopa. Hukakux Apyrnx npeaBapuTenbHbIX onepauuii NpoBoAUTb
He TpebyeTca. MpuHuunbl nporpammupoBaHnst TPM151-09 ¢ NOMOLLLIO KHOMOK Ha NULIEBON NaHenu
npubopa onucaHbl B pasgene 11.

8.1.4 [na nporpamMmupoBaHus C nomoLblo nporpamm «KoHdurypatop TPM151» unu «BbicTpbin
ctapt TPM151-09» Heobxoaumo nogkmoumts nprbop TPM151-09 k komnbtoTepy no nHTepdoericy RS-485
yepes agantep OBEH AC3 unu gpyroii agantep RS-485/RS-232 (cm. n. 10.3).

Pa6ota ¢ nporpammoit «KoHdurypatop TPM151» onucaHa B pasgene 10, o «BbbicTpom ctapTe
TPM151-09» cm. n. 10.9.

8.1.5 lMonHeIN cnMcok nporpaMMupyemMbix NapameTpoB npedcTasneH B [Npunoxexun B.

8.2 MocnepgoBaTenbLHOCTL 3a4aHUA NPOrpaMMUpyemMbIX NapamMmeTpoB
TPM151-09

8.2.1 3apaHue KoHdwmrypaumm npubopa

3agaHne KoHdurypauum npubopa cregyeT BbINOMHATb C COOMIOAEHUMEM WU3MOXEHHOW HDKEe
TEXHOMNOruU.

1) 3apaetcsa Tvn gaTumka in-t onsa kaxgoro ucnonsdyemoro Bxoaa.

2) [na Kaxpgoro akTMBHOTO JaTyuka 3a[aloTCsl BEPXHSAS W HWKHAS rpaHuubl AuvanasoHa
nameperuns Ain.H un Ain.L.

3) Tpn wucnonb3oBaHWM Tepmonap BKMIOYAETCH PEeXMM aBTOMATU4ECKON KOppekuun Mo
Temnepartype cBo60oAHbIX KOHLOB Tepmonap napameTtpom Cj-.C.

4) Tpwn HeobxooumocTu Ans kaxagoro Bxoga 3agatoTcs nepuof onpoca AaTyuka, napameTpbl
LUMdPOBbIX PUMBTPOB M KOPPEKLMW NOKa3aHWM aaTymka.

5) Bapaiite dopmyny Bbluncnutens «Bblancnutens» (napametp Cal.t) n ero octanbHble
napameTpbl. Ecnn He TpeGyeTcs Npou3BOAWTL BLIYUCIEHNS C U3MEPEHHOW BEMUYMHOW, TO
3apanTe popmyny Beluucnutensa «lostoputensy.

6) 3apaiite 3HaveHus a3 (dhasbl BKMOYEHUS 1 a3kl BbIKMIOYEHUST) HeoBxoaMMOoro yncna
reHepaTopoB.

7) [Ona «kaxporo BkoYeHHoro Perynsatopa 3apavite pexum pa  6otel  (MAO  wnn
OBYXMNO3UUMOHHbBIN) FEG.t 1 30HY HevyBcTBUTENBHOCTU db.
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8 MporpammupoBaHue npuéopa

8) [HOna kaxpgoro [W[O-perynatopa 3ajante napameTpbl aBTOHACTPOWKM wnu, ecnu Bel
nnaHuMpyeTe HacTpamBaTb PerynaTop BpydHyto, napameTpsbl MNU-perynmpoBaHus.
9) lNpu HeobxogumocTW 3aganTe ANsS Kaxaoro ABYXMO3ULMOHHOTO Perynsitopa ructepeswuc
HYS.C v 3agepxku.
10) Mpu Heo6xogMMOCTK 3adanTe orpaHNYeHUst A BbIXOAHOW MOLLHOCTU Perynsitopos.
1) Mpu wucnonb3oBaHun [MU[-perynatopa € Kno4YeBbIM BbIXoAHbIM 3nemeHTOM 3apaiite
nepvog cnegosanust umnynbcoB tHP 1 MuHMManbHyto AnvTensHOCTb umnynbeca t.L.

8.2.2 3apaHue MporpaMmmbl TeXHOMoOra

B namatn TPM151-09 moxHo 3agath 1 coxpaHuTb Ao 12 MNporpamm TexHonora.

Mepen 3apaHvem napameTpoB [lporpamMmbl pekoMeHAyeTCs HapucoBaTb rpadvk M3MEHeHWs
YcTaBok perynupyemMbix BeIMYMH BO BPEMeHU U pa3buTtb ero Ha othenbHble Larn (cm. npumep Ha
pucyHke 3.2).

Onsa Bcex Mporpamm npubopa:

3apgaeTca  macwTab BpemMeHu [AnA  napaMeTpoB,  OMNUCHIBANOLWMX  ANUTENbHOCTD,
napametpom t.SCL.

Ansa Bcen MNporpammbi:

PaspeluaeTcs 3anyck nporpaMmMbl B napameTpe rnPr.
Onsa kaxpgoro LWara MNporpammbi:
3apaetca Tun Wara t.SCL.
Ins nocnepHero Lara MNporpammbl 3agaeTcs TMN «KOHeL, MPOrpamMmbl».
Onsa kaxpgoro Lara MNporpammbl, kpome Lllara Tuna «koHel, NPOrpamMmmbi»:
1 3apatoTcs ycrnoBusl nepexoa Ha cnegyowumn LWar.
2 BapatoTca AN Kaxaoro wwara Tvn YCTaBKM «3HaueHue», ecnv Ha aaHHom Lare
nnaHMpyeTCcst  perynupoBaHue W3MepseMOW  BEMUYMHBI, UMW «MOLLHOCTbY», €Crnu
perynupoBaHus He b6yneT, napameTtpom P.-SP.

3 3apaeTcs Ansa kaxporo wara 3HaveHue Ycrtasku SP.LU.

4 Mpy HeobxoauMoCTK NNaBHOroO Bbixoda Ha YCTaBKYy 3a4aeTcsi CKOpPOCTb BbiXOAa
Ha YcTaBky B napameTtpe LF.LU.

5 Ecnu nnaHupyeTca ynpaBnsitb YCTaBKOW BpY4YHYld B MpoLEecce BbINOMHEHUS
Mporpammebl, 3agatoTcs rpaHuLbl nsMeHeHust Yctaeku napameTtpamu b.CH.L n b.CH.H.

6 3apgante HoMep reHepaTopa, KOTopbIv AormKeH paboTaTe Ha Llare.

Onsa Wara TMna «war c nepexogom»:
3apatotcst Homep Mporpammbl nU.Pr un Homep LLara nU.St, Ha koTopbll 6yaeT ocylwecTBNATLCS
nepexoa.

8.2.3 3apmaHue BcnomMmorartenbHbIX NapaMeTpoB nNpubopa

1) 3apaetcsa pexum, B KOTOpPbIN NepenaeT Npnbop nocne BoccTaHoBneHus nutandns, bEHv.

2) Tlpu HeobxoouMOCTM 3aaeTcs pexum, B KOTOpbIA nepenget npubop B coctosHum CTOI
(napameTpsl Lara Ne 10 Mporpammel Ne 12).

3) [pu HeobxoAMMOCTM 3a4aeTCa pexum, B KOTOPbI nepengeT npmbop B coctosiHum ABAPUA
(napameTpsl Lara Ne 9 MNporpammel Ne 12).
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9 Hacrtpoiika ceteBoro nHtepcpenca RS-485
9.1 CeTeBble napameTpbl U UX 3aBOACKNUe YCTaAaHOBKU

Pexum pabotbl cetn RS-485 onpepensitor 5 mapameTpoB, npeacTaBneHHblX B Tabnuue 9.1.
Kpome Toro, kaxapin npubop B cetn RS-485 nmeeT cBOM yHMKanbHbIN Ba3oBbii ceTeBon agpec (Cm.
n. 9.2).

Mpn koHdUrypmposaHun npubopa Ha 3aBope-usrotoButene Ans npubopa u KoHdwurypaTtopa
yCTaHaBN1BaOTCA OAUHAKOBbIE 3HAYEHUS NapamMeTpoB, onpeaenstowmx paboTty B cetn RS-485 (cm.
Tabnuuy 9.1).

Tabnuua 9.1 — 3aBoackue 3Ha4YeHUA ceTeBbix napameTpoB TPM151 u nporpammbi
«KoHdurypaTtop TPM151»

Umsa napameTtpa Ha3BaHue napameTtpa 3HayeHue
bPS CkopocTb 06mMeHa AaHHbIMU 9600 6ut/c
Len [nvHa cnoBa faHHbIX 8 6uT
PrtY KoHTponb YyeTHOCTH OTCYTCTBYET
Shit KonunyecTtBo cTon-6uT B NOCbinke 1
A.Len [nvHa ceTeBoro agpeca 8 out
rs.dL Bpemsi 3agepku oTBeTa no cetu 1 mc

M3meHeHne ceTeBbix HacTpoek npubopa wnM nporpammbl  MOXeT noTpeboBaTbcs npwu
OHOBpPEMEHHOI paboTe ¢ HeckonbkvMu Npubopamu B ceTu.

Mpu HeycTOMUMBOIM CBS3W C MPUOBOPOM, Ha YTO yKa3blBaloT YacTble coobLueHns o6 owmnbkax npu
YTEHUU UNK 3anucy NapamMeTpoB, MOXET BO3HUKHYTb HEOOGXOAUMOCTb M3MEHUTbL CKOPOCTb OOMeHa
paHHbIMKU. Hanpumep, npu pabote Ha mepnenHom MK, ecnu ckopocTb coctaenana 9600 6ut/c,
cnepyet yctaHoBuTb 38400 nnn 57600 6uTt/c.

Bo3moxHble 3HaueHUsi ceTeBbIX NapameTpoB npuseaeHs! B MNpunoxexHun B.

Ecnn k cetn RS-485 nopgkntoyeHo Heckonbko npubopoB TPM151, ona Kaxgoro M3 HUX
Heo6X0AUMO YCTaHOBUTL CBOU CETEBbLIE HACTPOWKN.

BHumaHue!

1) Ona obecneveHuss coBMecTHOM paboTbl ceTeBble NapameTpbl Bcex NpuboOpoB OAHOM ceTu u
nporpammbl «KoHdpurypatop TPM151» gomkHbl ObITb 0anHaKoBbl. B MpoTUBHOM crniyyae HEBO3MOXHO
YCTaHOBUTL CBSI3b Mexay npubopamu.

2) basoBble agpeca Bcex NpubopoB OAHOM CETU AOSMKHbI ObiTb PasnuyHbl U 3adaHbl C MHTEPBAIioM,
KpaTHbIM 8 (cMm. n. 9.2).

9.2 BbasoBbIi agpec npudopa

Kaxaplit npubop “BB cetn RS-485 fomkeH @ g Kondwrypauna TPMISI (Mia He 33aaHO)
MMeTb CBOW YHVKanbHbIi BasoBbIn agpec B ceTu. 5T

OnuHa Y BasoBoro appeca npubopa 7 ;I I:lapame'rpu Lo
onpepmensieTcs  napametpom  A.Llen  npw = 52 Cerestie napanepel nprbops
KOHPUIypUpoBaHUM CETEBbIX HACTPOEK U MOXeT (- 52 Ceresoi exoa No++
ObiTb NM6o 8, nmMbo 11 6uT. COOTBETCTBEHHO, #ABC BasoBb aapec nprbopa Addr
MakcMMarnbHOe  3HayeHue,  KOTopoe  MOXET
npyHumatse BasoBbIi agpec npu  8-GuUTHOWM
agpecaummn — 255, a npu 11-6utHol agpecaummn —
2047.

Ha 3aBopge-usrotoBuTene Bcem npubopam ycTaHaBnuBaeTcsi oAvHakoBbli BasoBbI apgpec
Addr, paBHbin 16. Ecnu nnaHvpyeTcst ucnonb3oBaTb B ogHol ceTn RS-485 Heckonbko npubopos, To
MM HeobXxoaumo 3apaTthb HoBble 3HaYeHUsi BazoBbIx agpecoB.
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[Ons kaxpgoro crniegytowero npubopa TPM151 B ceTn Ba3oBbIn agpec 3agaeTcs no oopmyrne:
BasoBbin agpec npubopa TPM151 = Ba3zoBbin agpec npeabigyuiero npubopa + 8.

Mpumep. Ona npubopa Ne 1 Ba3soBbi appec paseH 16. Toraa ana npubopa Ne 2 3apaetcs
BasoBbIft agpec 24, ana npubopa Ne 3 —-32u T. 4.

Takum obpasom, nog kaxagbin npubop TPM151 pesepBupyetca 8 agpecoB B agpecHOM
npocTpaHcTBe ceTu. OTW appeca MOryT MNoHagobuTbCcs npu nepejade napaMeTpoB TeKyLlero
cocTosiHuA no ceTn RS-485.

BHumaHue! 3anpewaetca 3agaBaTb gpyrum npubopam B ceTu BasoBble agpeca, nexative B
AvanasoHe: [BasoBbi agpec TPM151 + 7].

9.3 N3meHeHue ceTeBbIX NapamMeTpoOB Npubopa

HacTpolika ceTeBbix napameTpoB nNpubopa MOXeT OCyLLEeCTBNATLCS ABYMSsI criocobamu:

—  c nomoLbto nporpaMmmel «KoHdpurypatop TPM151»;

—  KHOMKamu Ha nuueBol naHenu npubopa.

9.3.1 NameHeHue ceTeBbIX NapamMeTpoB npubopa c nomowbio KoHdurypaTtopa

3apaHne ceTeBbIX MapameTpoB MPUBOpa C & ) Kondurypausn TPMIST (i He 3a4aHo)

nomowbto  KoHdwurypatopa BO3MOXHO, TOMbKO = (23 napaverpe: nputopa
ecnu cBA3b npubopa C KOMMbIOTEPOM YCMELLHO =52 Ceressie napaneTps nprbopa
yCTaHOBIEHA NPU TEKYLUMX CETEBbLIX HACTPOMKaXx. i 52 Ceresoii exoa N2+«
ABC KONM4ECTBO HCNONB3VEMBIX CETEELIX BX0A0E n.Flt
BHumanume! MNpubop npogomkaeTt pabotatb 5 CropocTs 0bmeHa beS
C NPEXHNMU CETEBLIMW HACTPOMKaMmn 4O TeX Mnop, G A CROBS AdHHLIX LEn
rnoKka W3MEHEHHble 3Ha4YeHus MnapamMeTpoB He ¥ Kontpons no yeTrocTh Prty
6yoyTt 3anucaHbl B npubop (cm. n. 10.7.8). V" Kommecteo cron-6nr Sbit
MN3MeHeHHble ceTeBble NapameTpbl NomevaroTcs 7 Pasmiep ceresuix aapecos Alen
ABC 3apepwra oTEETa No R5-485 Rs.dl

3eneHbiM  WpudToM, a rnocre ux 3anucu B
npvoop WPUMT CTAHOBUTCS YEPHBIM.

Mocne 3anucu B npubop wn3MeHeHHbix CeTeBbIX napameTpoB npubopa KoHdurypatop
aBTOMaTW4eckn npeanaraeT n3ameHnTs CeTeBble NnapameTpbl NporpamMmmel (CM. . 9.4).

9.3.2 U3meHeHMe ceTeBbIX NapamMeTpPoB NpMbopa KHONMKaMu Ha NULEBOX NaHenu

B cnyuae, ecnu cBa3b npubopa C KOMMbIOTEPOM YCTaHOBUTb He yaaeTcsi, 3afaHue CeTeBbIX
napameTpoB NpmMbopa BO3MOXHO TOSNbKO KHOMKaMu Ha NULEeBON naHenu npubopa.

Cxema nocrnefoBaTenbHOCTU OeWCTBUA npuBedeHa Ha pucyHke 9.1. TMogpobHo o
nporpammupoBaHun TPM151-09 ¢ nomoLLbto KHOMOK Ha NMUEBOI NaHenu npubopa cM. pasgen 11.

[Mocne u3meHeHus ceTeBbix MapamMeTpoB Npubopa 3aJalTCs aHanornyHble HacTpPoWKM ANns
ceTeBbIX NapaMeTpoB Nporpammsl (M. N. 9.4) 1 NpoBepsieTCA HanMune cBaA3n C NPMGOPOM.

9.4 U3meHeHMne ceTeBbIX NapamMeTpPoOB NporpaMmmbl
CeTeBble NnapamMeTpbl NporpamMmmbl 3agatoTcs = @ Kondwrypauna TPM1S1 (MuA He 3aaaH0)

¢ nomouwibio KoHdurypatopa. [Hdoctyn K Hum =2 Napamerpel KoMnbroTEpa

BO3MOXeH uyepes narnky CeTeBble mapameTpbl (128 Ceresvie napareTpy! nporpanil

nporpamMmmbl MMM 4Yepe3 MeHI Pexumebl " CropocTs ofivena bPS

nporpammbl— CeTeBble napameTpbl B e CIOBa ARHHLIX LEn

NporpamMeil. A Yernocrs Pty
Mocre 3agaHus CeTeBbIX NapaMeTpoB p

nporpamMmmMbl  MPOBEPSETCS Hanuuue CBA3U C V¥ Konso cron-6nr Sbit

Ll

npuBopoM, CUNTLIBAHMEM €ro UMeHu. ns aToro V¥ Annna appeca RS-485 Alen

B MeHwo [puGop BbIGMpaeTcs  KomaHaa 4sc CobcTeennoii aapec nprbopa  addr

Mpoeepka cBsa3zm (Alt+N). ¥ NopT KomnutoTepa Port
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9 Hactpoiika ceteBoro uHtepdeiica RS-485

Ecrin npousowna owmnbka CuUUTbIBaHWS, npoBepdAeTca NnpaBUIIbHOCTb YCTAHOBKU CeTeEBbIX

napameTpoB Mporpammbl,

COOTBETCTBME WX CETeBbIM HaCTpovKam an6opa,

noaknoyeHust npubopa k komnbloTepy Yepes agantep OBEH AC3.

PaGoumii pexum

Bxop e nanky 1
"Ceresble napameTpsbi npubopa” 1

HAXATE W YABPKABATL
B8] « 110 meree 6

| Bxop B nanky . :
| "O6wme cetessle LEr |
| napameTpui” = |
| (15 |
i s s iy i i B T i S s e e e i -
O6wwe cetessie napamerpsl npubopa
Y
(bPS) Cx ofiMena.
| BP 5| S os ie 86 144, 192, 268, 384,
anec w panee:_ | 1 162[ 576, 115.2 xbutje
ﬂap‘dﬂmw[ oo
A&l

(LEn) [lauxa cnosa fasHs.
Snavenns 7 unu B Gur

(odd) = no wesweTHOMY napuTery

(Sbit) Konwsecteo cron-Gur.
Snauennd 1 wou 2

(A.LEn) [inuka cetesoro agpeca.
Jnavenmd 8 wam 11 Gur

ALEn
g

=
H (Addr) Basoewit agpec npubopa.
ddr | Buasenws 1..255 npn ALEn = 8,
16 1..2047 npu ALEn =11
(R HeckonbkMx npuBOPoe 3afaerce ¢ waroM 8)

ENME
L] A
ENME
A\

PucyHok 9.1 — Cxema 3apaaHus ceTeBbIX NapameTpoB npubopa

KHOMKaMM1 Ha NULEBON NaHenu an6opa
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10 Mporpamma «KoHdpurypatop TPM151»

10 Mporpamma «KoHdurypaTtop TPM151»
10.1 HasHauyeHue

10.1.1 Mporpamma «KoHdurypatop TPM151» (unu KoHdurypatop) npegHasHadeHa pans
3agaHus  KoHdwurypaumm npubopa npu MOMOLM MepcoHanbHoro KomnbtoTepa. KoHdumrypatop
Nno3BOMSET CHMTBLIBATL KOHMrypaumum us npubopa, pegaktmpoBaTth MX U 3anucbiBaTb KOHUrypauum B
npubop. Tarke KoHdurypatop nmeetr BO3MOXHOCTb paboTaTb € channamm KoHdurypaummn, Kotopble
MOXHO COXPaHATb Ha AUCKE UMK 3arpyxaTtb UX C AucKa.

10.1.2 lMonb3oBaTenb MoxeT pabotatb ¢ KoHdurypaTtopom 6e3 nopkntoueHHoro npubopa.
Hanpumep, nonb3oBaTtenb MoXeT 3arpy3unTtb B KoHdurypaTtop «nycTyto» KoHdurypauuto TPM151-09,
oTpeAaKkTupoBaTh ee U coxpaHuTb B daiin. Bnocneactesum nonb3oBaTtenb MOXET NOAKIMOYUMTE Npubop
K KOMMbIOTEPY, YCTAHOBUTL MEXAY HAMU CBSI3b U 3anucaTtb KoHdurypaumio B npubop.

10.1.3 Tak kak y [Monb3oBaTensi nmeeTcss NpUGOP, CKOH(UrYpUPOBaHHBIA MOA MOAUCUKALMIO
TPM151-09, To pgns ynpoweHus paboTel nepeq 3anyckoM KoHcurypatopa pekomeHayeTcs
nopknmounts npubop Kk komnbioTepy. Torga Mactep koHdwmrypaumn TPM151 nossonut
aBTOMaTWUYECKM YCTAHOBUTb MEXAY HAMU CBSI3b U cYMTaTb NapameTpbl U3 npubopa.

10.2 YcraHoBka KoHdurypaTtopa

[ns yctaHoBku nporpammbl «KoHdurypatop TPM151» 3anyckaeTcsi UHCTaNNSAUMOHHbIA dann
SetupTRM151.exe c pawcka, BXOAAWEro B KOMMMEKT MOCTaBKW, W, cnedys WHCTPYKUMSAM,
ycTaHaBnueaeTcst KoHdurypaTop Ha nokarnbHbI OUCK KOMMbOTEpPa.

10.3 3anyck KoHdwmrypatopa ¢ nomouwbio Mactepa KoHduUrypauumm
TPM151. YcTaHOBKa CBA3U C NpUGopom

MpepBapuTensHble onepauun
—  Mopkmtoyaetcs npubop TPM151-09 k kKoMnbtloTepy no nHTepdency RS-485 yepes agantep
OBEH AC3 unu gpyroii agantep RS-485/RS-232 (cm. n. 7.4.4).
—  [NopaeTcsi nuTaHWe Ha npubop 1 Ha aganTep.
BaxHo! lNepen 3anyckom KoHdurypatopa npoBepsieTcsi, YTOObl MOAKMIOYEHHbI Npubop He
Haxoaunca B pexume [lporpammupoBaHue. [Ons Bbixoga u3 pexuma [lporpammupoBaHve

HeobxoanmMo HaxaTb KHOMKY aum, yaoepxusasa ee 2 - 3 cek, u ewwe pa3 KpaTtkoBpeMEeHHO HaXaTb KHOMKY

1) 3anyckaetca KoHdwmrypatop (dhann i x|
TRM151.exe).
ABTOMaTuuyeckn 3anyctutca  Mactep
KoHurypaumn TPM151, n Ha akpaHe
nosiBUTCA OKHO «CBfiIsb C npubopom»
(pucyHok 10.1).
Mporpamma npegnaraeT NPoBepUTb UMK

Ceazb ¢ npuiopom

DIFOnenie ke IPOSERSTS NANSISTON CER%) O
L

Cropocts: 3600

b crions aavwboe §
Uerhocrs: Oreyrereysr
Koo cron-em 1

N3MEHUTb ceTeBble napamMeTpbl s sapeca 8
npubopa. S ope. COM
2) TpoBepsieTcA Hanuuue CBA3M C
npn6opom Haxatnem KHOMKM
«[lMposepkay.

Ecnun cBsA3b npubopa ¢ KOMNbLIOTEPOM Wanasrirrn
yCcTaHOBNEHa, NosiBUTCA coobLUeHue C

MHdopmaLuen 06 MMEHU | Enepear | Beooa | |
NOAKIOYEHHOO npubopa "
BEPCUM €70 NMPOLLUMBKU.

B aTom cnyyae crnepgyeTt 3akpbiTb OKHO
coobuleHnsl, HaxaB kHomky «OK», u
nepentn k n. 3.

B cny4yae nosiBNeHUs COOGLEHUA O TOM, YTO CBSI3b HE YCTaHOBIEHA, ClleayeT 3aKpbiTh
OKHO coobueHus, HaxaB «OK», BbISCHUTb MPUYMHY OTCYTCTBUS CBA3M U nonpoboBaTh ee
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10 Mporpamma «KoHdurypatop TPM151»

3)

Onsa

YCTPaHWTb, UCnonb3ys pekomeHgauuv Tabnuupsl 10.1 (cm. n. 10.4).
Mocne npoBeAeHHbIX MeponpuATUIA HEOBXOAMMO elle pa3 NpoBepWUTb Hanmuyve CBS3W C

npruBopom, Haxae KHomMKy «lpoeepka.

Mpumeyanne. Bce npubopbl TPM151 noctaBnaioTcs nonb3oBaTento C OAMHAKOBLIMU
ceTeBbIMU HacTpolikamu (cM. n. 9.1). Mporpamma «KoHdpurypatop TPM151» nmeeT «no
YMOMYaHUio» Te e CeTeBble HacTpourku. [Mo3TOMy Mpu NepBOM MNOAKMOYEHUWM npubopa
TPM151 Kk kOMNblOTEPY CBSA3b LOJKHA YCTaHABNMBATLCS aBTOMAaTUYECKM.

Ecnu cBs3b N0 HEU3BECTHLIM MPUYMHAM YCTAaHOBUTbL He yaaeTtcsi, Heo6XxoOoMmo 06paTVITCF| K
creumanncTam B rpynny TeXHUYECKo NoaaepXKu no aapecy rm151@owen ru
Mocne Toro, Kak cBA3bL npubopa ¢

KOMMbIOTEPOM YCTaHOBJIeHa:
HaxunmaeTcsa kHonka [Bnepea>].
Mporpamma  nonbiTaeTcs  cyuTath
Moaudukauuo n3 npnbopa.

Ecnu moaudukaumnsa ycnewHo
cuMTaHa, Ha 3KpaHe MOSIBUTCS OKHO C
npurnaweHvem BblibpaTb  ypoBeHb
poctyna (cm. pucyHok 10.3).

Ecnn moaudumkaumio cuyutatb He
yAaeTcA, NOsSIBUTCS COOTBETCTBYIOLLEE
coobueHre. lMocre Haxatua «OK»
OTKPbIBAETCS OKHO C MpUrnalieHnem
Bblbpatb Moaudukaumio npubopa us
cnucka (pucyHok 10.2).

Mactep o amen Kosderypate TPH151

OnpenendTe MOOMpPUEILAID
nputopa

i

PucyHok 10.2

Bbibnpaetcs moaudukaumsa npubopa («Moamdukauma Ne 3»). HaxvmaeTcs kHomka
npurnaweHnem BblbpaTb ypoBeHb AocTyna
(pucyHok 10.3). OcyliecTBnsieTcst nepexoamTe K n. 4.

[Bnepea>] — OTKpbIBA€TCA OKHO

Bblﬁop YPOBHSA gocTtyna:
«MUHVMManbHbIY — AN 3agaHust
Tonbko napameTpoB  [lporpamm
TexHonora.

— «cpegHui» — Ons 3agadus
napameTpoB KoHdurypaumm
TPM151-09 n MNporpamm
TexHornora (pekomeHayeTcs);

— «MOMHbIA» — ans  csobogHoro
nepekoHUrypmposaHmss  npubopa
(Tonbko ANA KBaNUMULIMPOBAHHbIX
nonb3oBarenen).

«CpPeOHEro» Wnu «rMosHOro» YPOBHS

pocTyna BeBoguTcs napons (cm. n. 10.5,

Tabnuua 10.2).

Cc
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H
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5) HaxumaeTtcs kHonka [Bnepen>].

B

OTKpbIBAETCA OKHO, 3aBepLuanollee "
noAroToBKy K coaaaHmio ONEAMEYAEN SHeT .
KoHdurypauum (pucyHok 10.4). Ecnn
npv6Gop NoAKMYeH, ycTaHaBNMBaoTCS redyyetsinalislelipr et orsmispa
cnaru «BKnIOUUTL peXMM e SR e
aBTOMATWYECKOr0  YTEHWS»  U/vnu

o ¥ Brrmoumy posies S6ToMATIRECROD STosat
«Pexum  aBTOMaTUYecKor  3anucu» Doy, e igueios nogeen

(cm. n. 10.7.5, 10.7.8).
6) HaxwumaeTcs kHonka [[(oToBO].
Mporpamma oTkpbiBaeT nuct «[epeso

napameTpoB»

KoHdurypatopa, B KOTOpPOM co3faHa
HoBas KoHdurypaums (cm. n. 10.6).

B MDOTHBROM CAE SNKEK HEKND CHATE]

[ Bosoums pesies 2BTOMSTHSCH S 3arcH

paboyero oKHa

cHasan | Breis | eana | Foveo |

PucyHok 10.4

[Onsa Toro 4To6bl NpepBaTh paboty KoHdwurypaTtopa, Haxmute kHorky [Bbixoa] B mobom okHe

Macrtepa.

10.4 MpWYMHBbI OTCYTCTBUS CBA3U NPUOOpPaA C KOMMNBLIOTEPOM
M cnoco6bl UX yCTpaHeHuUs

Bo3MoxHblE MPUYMHBI OTCYTCTBUS CBSI3W Mpubopa C KOMMbIOTEPOM U Cnocobbl UX yCTpaHeHUs
nepeuuncrieHsl B Tabnvue 10.1.

Ta6nuua 10.1

MpuumnHa OTCYTCTBUA

Cnoco6bl yCcTpaHeHUs HeMcnpaBHOCTU

CBA3N

HenpasunsHo ykasaH | MNytb ang sagaHna COM-nopta B okHe KoHdpurypatopa:

COM-nopT, Kk KoTOpOMY | B Mactepe CO3AaHNA  E- & Kondurypauna TMISL (s He 33a810)

noaKIoYeH ajanTep | KOHdUrypauum  HaxumaeTcs = B Napanerpsi konnbroTepa

CeTeBOro uHTepdeiica. KHOMKa [U3meHuTB]. B =58 .C'mwe N3paMeTRLI NPOrPatees!
OTKpbIBLLEMCS OKHe ons V¥ Nopr KowneioTepa Port

napametpa lMopT komnbiotepa Port B none «3HadeHue» BbibupaeTtcs
Hy>HbIi COM-roprT.

HenpaBunbHo noakntoyeH
npubop wnu agantep

I'Iposepﬂech NpaBUIIbHOCTb NOAKMIOYEHUS:
AC3 pomxeH bbITb nogkntoveH k cooteeTcTBytowemy COM-nopty [MK;

— ceTteBble Bbixogbl «A» un «B» apantepa AC3 pomkHbl ObITb
NOAKIOYEHbI K aHaNOrM4YHbIM Bbixogam npunbopa;
— Ha npubop ¥ aganTep OOMKHO ObiTb NOAAHO MUTaHue

(KOHTpOJ'II/IpyeTCﬂ Nno CBE4eHWK MHOWKaTopOoB UIn CBeTO,D.I/IO,E]OB).

CerTeBble HacTpOnKu
npubopa u NnporpaMmmbl He
coBnagatT

MN3MeHI0TCA HacTpolku nporpammbl unu npubopa Tak, 4YToObl OHW
coBnaganu (cm. pasgen 9).

CeTeBble HAaCTPOWKKU NpuUbopa NPOBEPSIOTCA U MEHSOTCS C NMOMOLLbIO
KHOMOK Ha n1ueBon naHenu npubopa no n. 9.3.2.

N3meHeHMe ceTeBbIX HACTPOEK NPOrpaMMbl

B MacTepe co3gaHusa KoHdUrypaumii: HaxumaeTtcs kHorka [U3ameHuTb].
B OTKpbIBLUEMCS OKHE 3a4aloTCsl HOBble 3HAYEeHUs NapaMeTpoB B OKHe
KoHdurypaTtopa - cm. 0. 9.4.

Mpubop  pabotaetr B
pexvme Mactepa cetn
RS-485

Mpubop nepeBOAMTCA B PEXUM MOAYMHEHHOrO Ansi TOro, YTOObI OH
BOCnpuHMMan komaHapl ot MK.
(CM. nonHoe pykoBOACTBO Mo 3kcnnyaTtaumm TPM 151%)

* - BbICbINAeTCs Mo 3anpocy Ha trm151@owen.ru.
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Mpumeuanne — Ecnu [Nonb3oBatenb Haxooutcsi B rnaBHOM OkHe KoHdwurypatopa, nocne
NpoBefeHHbIX MEPOMPUATUIA NPOBEPSETCS HanNMune cBA3n C NPUBOPOM CYMTBIBAHMEM €ro UMeHu. [ns
aToro B MeHto Mpunbop BbibupaeTcs komaHaa MpoBepka cBA3M (Mnu Haxumatotes knasuwm Alt+N).

10.5 YpoBHM gocTyna

Mpun 3anycke nporpamma «KoHdurypatop TPM151» npegnaraet BblbpaTb ypOBeHb AOCTyna.
Bcero B nporpamme nmeeTcs 3 ypoBHS AOCTYNa, 2 U3 KOTOPbIX 3allyLieHbl naponsamu. MiHdopmaums
06 ypoBHsiX AoCTyna npeacTasneHa B Tabnvue 10.2.

Mpu xenaHWu nornb3oBaTeflb MOXET U3MEHUTb Naponv [OCTyna C MOMOLLbK KOMaHObl MEH0
CepBuc — CmeHa naponen.

Mpn 3anycke Ha MWHMMarbHOM YpPOBHE [OCTyna MporpaMmma aBTOMAaTWUYeCKU MorMbITaeTcs
cuMTaTh 4YacTb KOHdUrypauum us npubopa Ans nocTpoeHuss Tabnuy lMporpamm TexHomora (Cm.
n. 10.6.2). MNpwu aToM npnbop JomkeH ObITb NOAKMIOYEH K KOMMbIOTEPY U 3anuTaH. Ecnu nporpamme He
yAaeTcsl yCTaHOBUTb CBsi3b C MPUOOPOM M nepBble 5 MapaMeTpoB CUYUTHIBAIOTCS HeEyAayHo,
nNpoucxoauT MpekpalleHne aBTOMaTU4eCcKoro cuUuTbiBaHus. [locrne ycTaHoBKM cBA3u npubopa cC
nporpaMMoi Heo6X0AMMO BOCCTAHOBUTb PEXUM aBTOMaTUYECKOrO YTEHUSI, YCTaHOBMB orar B NyHKTE
MeH0 PexuMbl nporpaMmmbl — PexnmMm aBToMaTM4yecKoro YTeHus.

Ta6nuua 10.2

YpoBeHb Ons koro
Maponb MpepocTaBnsieMbie BO3MOXHOCTHU
gocTtyna pekoMeHayeTcsA
MuvHUManbHbIN HeT [ocTtyn Tonbko k napameTpam [porpamm OnepaTtop
TexHosora un YcraBkam
CpegHui He 3agaH [ocTtyn ko BCeM napameTpam, TexHonor,
(«mycToW») onpeaensowmnm HacTponku npubopa obcnyxuBarLmn
TPM151-09 nepcoHan
MonHbIn «1» OrpaHuyeHni HeT. Hanaguuk cuctemsi,
JocTyn ko Bcem napameTpam npubopa CUCTEMHBIN
TPM151, umeeTcs BO3MOXHOCTb MHTerpaTop
M3MeHUTb KOHdUrypaumo npmbopa,
paspelleHa nHMumnanusaums npubopa

BHumaHue! ViameHeHne koHdurypaumyn Ha NosiHOM ypoBHE [OCTyna peKkoMeHAyeTCs NpousBoAUTb
TONbKO nocne usyyeHus nonHoro «PykoBoacTBa no akcnnyaTaumuy npubopa TPM151, umetowerocs
Ha auncke.

10.6 UHTepdenc nonb3oBartens

Mocne 3anycka nporpammbl «KoHdpurypatop TPM151» oTkpbiBaeTcs pabodee OKHO Mporpammbl
(pucyHok 10.5), B BepxHel 4acTu KOTOPOro HaxoASTCS [MaBHOE MEHI0, MaHernb WHCTPYMEHTOB U
BKNafKW NUCTOB.

Pa6ouyee okHO KoHdurypaTopa cogepxvT gsa nucra:

- «[JepeBo napameTpoBy;

—  «Tabnuua nporpammy».

3TN NUCTBI NO-pa3HOMY oToBpaxatoT MHOoPMaLMIo O NporpaMmMupyeMbix NapameTpax npubopa.
Mpwn 3TOM 3Ha4YeHNs napameTpPoB Ha 06OMX NNCTax OANHAKOBEI.

Mpw 3anycke nporpaMmbl OTKpbIBAeTCst NUCT «[epeBo napameTpoB».
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[maeHoe MeHio MaHent MHCTPYMEHTOB

Crpoka 3aronoeka

- Xonderypatop TPMLS1: cpepindi Aonern AocTyna : Moaedemaiim K2 de ne sapoho =101 ]|
Doin [priop_Pewmed nporpaeet “Cepe Z
DBQP‘\“\“\"‘\%'* 8
(" Bems (B rommrormerpn [T] Tobwns gbnmer u T | T
"MNapameTpul | i s M'P | Svemasrate | Arowtiv peamTiposmma | Bnagenens | Crution ofivena M necooTeTeTaN j
np“ﬁopa" - % Louburm-_na TFM15L (M e 33nam0)

Bxnagka nucta

71 L1 Ofwne napanetpe _ =
Tabnuua nporpamm

& | Mporpawes
# L] Beoam

Beteb

"Onpoc I p——
ONepaTUBHbIX + L1 veraesn
napame'rpcg" # (] Orpasrserom evcoamen camsanos

% L1 Bomoarmie anenerTo

& S Cetensm napametpe npubops

#) = Crywabesmm napasaTpel nEsthiopa
-1 Onpoc onepaTvere: napameTpos

i B Naparetrel omesTeps

&1 [ Cepewrbe napanaTpe: nporpare:
T CoTeteie napane Thu Mporpael

Bereb
"MapameTpul
KoMnbioTepa”

For Halp, press F1 M |

PucyHok 10.5 — Pabo4yee okHo nporpammbl «KoHdurypatop TPM151».
INncT «lepeBo napameTpoB» (YpOBEHb AOCTYyNa — «CPEAHUNY)

10.6.1 Jluct «depeBo napameTpoB»

BrewHun Bug nucta «[epeBo napameTtpoB» paboyero okHa KoHdurypatopa npeacrasneH Ha
pucyHke 10.5. [lepeBo napameTpoB coaepXuT KopHesow katanor KoHdumrypauma TPM151, koTtopebii
BKItOYaET B cebs Tpy BETBU:

— TNMAPAMETPbI MPUBOPA;

— ONPOC OMNEPATUBHbLIX MAPAMETPOB;

— TMAPAMETPbI KOMMbIOTEPA.

BetBb MAPAMETPbI NMPUBOPA cogepXvT nomHbeli Habop napameTpoB Ans onpeaeneHvs
KoHdMrypaumm npubopa n onucanus MNporpamm TexHonora. MapameTpbl npubopa crpynnMpoBaHbl B
nankv, BHYTPU KOTOpbIX uaeT pApobneHve no noruveckum eauHuuam (Mporpammam, LWaram,
yCTPONCTBaM).

Cnvcok nmapaMeTpoB AaHHOW BETBM, KOTOPbIA MOSBMSETCA Ha 9KpaHe, 3aBUCUT OT YPOBHS
poctyna (cMm. n. 10.5).

Ha ypoBHe focTyna «MUHMMarbHbIN» NOSIBISIKOTCS TOMbKO NapaMeTpbl CreayrLwmx narnok:
—  O6wue napameTpbl

—  MMporpammbl TexHonora

—  YcraBku

Ha ypoBHe gocTtyna «cpedHuii» MOSIBMATCSA napameTpbl Manok, MNokasaHHbIX Ha pucyHke 10.5.
3Tv napameTpbl NOAPO6HO onucaHbl B pasaene 3.
Ha ypoBHe gocTyna «MonHbIn» NOsIBASIHOTCS BCe napameTpbl npubopa TPM151.

BerBb OMNPOC OMNEPATUBHbLIX MAPAMETPOB nosBonseT npocMmatpuBaTb M COXpaHATb
napameTpbl TeKyLlero cocTosiHua npubopa (onepaTuBHbIE NapameTpbl): U3MepsieMble BeM4YUHbI,
3Ha4yeHns BbIXOAHOM MoLHOCTU Perynsatopos, Homep aktusHou [lporpammbl/lara, a Takke
cocTosiHne npubopa (PABOTA, CTOMu T. A4.).

Mogpo6Ho o perncTpauumn onepaTMBHbIX NapameTpoB cm. n. 10.8.
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BerBb MAPAMETPbI KOMIMNBIOTEPA copgepxut 2 nanku:
e CepBucHble napamMeTpbl NporpamMmmbl WHOPMALIMOHHOTO XapakTepa (Bepcusi
nporpammbl «KoHdurypatop TPM151» 1 Bepcusi onepaLmoHHON CUcTemsl);
. CeTeBble NapameTpbl NporpamMMbl A5 HAaCTPOWKKM ceTeBoro uHTepderica RS-485
(cm. n. 9.4).
B kaxpgow cTpoke aepeBa npeacTaBneHa vMHdgopmauus o6 ogHOM napameTpe, a B ctonbuax
npuBELEHbl XapaKTEPUCTUKM 3TOro napameTpa. Xapaktepuctukn napametpos nanok MAPAMETPbI
NMPUBOPA n NAPAMETPbI KOMIMNBbKTEPA npeacrtasneHbl B Tabnumue 10.3.

Ta6nuua 10.3 — XapakTepucTUKu napameTpoB

XapaktepucTuka OnucaHue

HasBaHne napameTpa -

Mms napameTpa CopepxuT Ao 4-x naTuHckux OykB, KOTOpble MOryT OblTb pasfeneHbl
ofHow unm HECKONbKUMU TOYKaMM. Wcnonbayetcs npu
nporpaMMmpoBaHum npubopa KHoNMKaMu Ha NULEBOW NaHenu

3HayeHve napameTpa MoxeT OblTb NMpeAcTaBfieHO B YWCMOBOM UMW TEKCTOBOM dhopmarTe.

3apgaeTcsi BpyuHylo (4ns GOMNbLUMHCTBA YMCMOBBLIX 3HAYEHUR) UK
BblbMpaeTca w3 cnucka (Ans TEeKCTOBbIX W HEKOTOPbIX YMCIOBbIX

3Ha4YeHun)

AmpubyT PepaktvposaHue MoxeTt npvHUMaTb 3HayeHus «Pepaktupyembin» unm
«HepepakTupyemblin».
3HaueHne «HepepakTupyembliiiy 6rokupyeT nonbITKy U3MEHUTb 3HAYEHNe
napametpa

ATpubyT Bnapgeney MoxeT npuHumaTtb 3HaveHus1 «lonb3oBaTenb» Unu «3aBoa». 3HadeHne

«3aBof» YCTaHOBMEHO Ha 3aBOAE-U3roTOBUTENE W 3anpeLLaeT U3MeHeHne
aTpubyta PegaktupoBaHue, T. €. 0anH aTpmbyT 3almwaeT gpyron.

Owwubka BBOAA-BbIBOAA Yka3biBaeT MpUYMHY OWWOKM B Cryyae BO3HUKHOBEHWUS TaKOBOW, Mpu
3TOM MapameTp 0TMeYaeTCcs KpacHbIM LWPUGTOM

10.6.2 Jluct «Tabnuua nporpamm»

BHewHun Bug nucta «Tabnuua nporpamm» rnaeHoro okHa KoHdwurypaTtopa npeacTaBneH Ha
pucyHke 10.6.

B kaxxgoii cTpoke Tabnuupel npmeoamnTcs uHdpopmaums ana ogHoro Llara MNporpammel, a cTon6ubl
codepxaT napameTpbl Ans atoro Lara, cobpaHHble U3 pasHbIx Nanok AepesBa napamMeTpos npubopa.
Takoe npepacraBneHve ygobHo npn HeobxoaMmMocTy BUAETb BCe napameTpbl [porpammbl TexHonora B
OfHOM MecTe.

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

Cepsuc 1 Cnpaska.
CnncoK KOMaH MEHI0 C yKaszaHUeM «ropsiimx» KHOMOK npueeaeH B Tabnuue 10.4.
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For Help, press Fl

PucyHok 10.6 — Pabo4yee okHo nporpammbl «KoHdurypatop TPM151».

Nnct «Tabnuua nporpamm»

Tabnuua 10.4 — KomaHabl MeHIO

Komanga Ha3Ha4yeHune Knasuwmn
MeHio Pann Pa6oTa c dhanamm koHdurypaumm
Hosas KoHdurypauus Co3sgaHne HoBoW KOHMUrypaumm npubopa Ctrl+N
Hosbin ypoBeHb/ | 3arpyska TekyLlel koHdWrypauum Ha Apyrom ypoBHe AocTyna
Moandukaums UNn nepexop K pyron mogudukaumm
OTKpbITb OTkpbITME dhanna (c paclumpenvem .151) Ctrl+O
CoxpaHuTb CoxpaHeHwue koHgurypauum B dain Ctrl+S
CoxpaHuTb Kak CoxpaHeHue KoHdurypaumm B ann ¢ Apyrum MMeHem
Okcnopt B DBF OkcnopT Tabnumupbl 3HavyeHun napameTpos B popmat DBase-ll|
Mmnopt u3 DBF MmMnopT Tabnuubl 3HaYeHnin napameTpos u3 popmata DBase-l|
Mevatb Tabnuubl | MevaTb nucta «Tabnuua nporpamMm»
nporpamMmm
{Cnucok cannos} Cnucok 4-x nocnegHux annos ¢ KOHPUrypaumnsmm
Bbixog 3akpbITvie nporpammbl
MeHto Mpubop Pa6oTa ¢ npu6opom (4TeHue/3anucbL napaMmeTpoB)
Cuntatb Bce | CunTbiBaHVWE 3HaveHWIn BCeX napameTpoB K3 npubopa B Alt+R
napameTpbl KOMMNboTep
3anucatb BCe | 3anucb BCeX NapameTpoB U3 KOMMbOTEPa B Npnbop Alt+W
napameTpbl
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MpopomkeHne Tabnuubl 10.4

KomaHpa HasHaueHue KnaBuwu
3anucatb 3anncb U3MEHEHHbIX 3Ha4YeHU NapameTpoB U3 KOMMbloTepa Alt+U
TOJbKO B npubop. [Nocne pepakTMpoBaHUsi 3HaAYeHUs napameTp
N3MEHEHHble nomevaeTcs 3efeHblM LBETOM, Mocrne 3anucu B npubop

LUPUAT CTAHOBUTCS YEPHBIM
CpaBHUTb CpaBHeHVe 3HayYeHu napameTpoB npubopa U OTKPLITON Alt+C
C NapameTpamu KOHdpurypaumm
B npubope
3anucatb Tonbko 3anucb TONbKO TEX MapaMeTpoB, KOTOPblE He 3anucanucb
napameTpbl npyv npegblaylie KomaHge 3anucu (3T napameTpel
C owmbkamu noMeYeHbl KpacHbIM LIBETOM)
Cuutatb Bce | CunTbiBaHMe 3HayeHWn Bcex napameTpoB BblgeneHHon | Alt+Ctrl+R
napameTpbl nankv u3 npubopa B KOMMbIOTEP
BblENEHHON nanku
3anucatb BCe | 3anucb 3Ha4YeHWn Bcex napameTpoB BbigeneHHon nanku us | Alt+Ctrl+W
napameTpbl KoMMbloTepa B Npubop
BbIENEHHON nanku
3anucatb TOonbko | 3anMcb W3MEHEHHbIX 3HayeHul napameTpoB BblgeneHHon | Alt+Ctrl+U
N3MEeHEeHHble nanku u3 komnbtoTepa B npubop. Mocne pepakTupoBaHus
napamMeTpbl nanku 3Ha4YeHus napameTp NoMeyvaeTcsi 3eMneHbIM LWpUdTOM, nocne
3anvcy B Np1bop LWPUET CTAHOBUTCS YEPHbIM
CpaBHuTb napameTpbl | CpaBHeHVME 3HayeHWn napameTpoB BblgeneHHon nanku | Alt+Ctrl+C
nankv ¢ napameTtpamu | npubopa u OTKPbITON KOHUrypauum
B npubope
K npegbigywemy | BolgeneHwe B AepeBe  napamMeTpoB  NpeablgyLuero Alt+T
npobnemHomy napameTpa, CYHMTaHHOro M3 Npubopa unm 3anMcaHHoOro B HEro
napameTpy gepesa C owwwunbkon. Takon mapameTp NOMEYEH KpacHbIM LIBETOM, B
none «Owwnbkn BBOAA-BbIBOAA» YKa3biBaeTCsl NpUYMHA
OLUMBKM
K cnegytwolemy | BblgeneHve B aepeBe napameTpoB criefytoliero napameTpa, Alt+d
npobnemHomy CYMTAHHOrO U3 Npubopa UNM 3anUCaHHOTo B HEFO C OLUMGKOW.
napameTpy Aepesa Tako napameTp MOMEYEH KpacHbIM LBETOM, B rone
«Owunbkn BBOAA-BbIBOAA» YKa3blBaETCA NpUYMHA OLLIMOKK
OT1yer Bblgaya TekCTOBOro AOKyMeHTa Co 3HaYeHUsIMU NapamMeTpos,
0 CTPYKType onpeaensioLmx CTpykTypy npubopa
KOHdUrypaumm
CuutaTe napameTtpbl | CuuTbiBaHWe cnyxebHbIXx napameTpoB, HeobXoAuMMbIX Ans
CTPYKTYpbI nocTpoeHusi Tabnuu Mporpamm TexHonora.
padukm yctaBku Bbi3biBaeT OKHO pepakTupoBaHus rpadwmka Koppekumm
yCTaBku
Onpoc oTaenbHoro | [locTyn k oTAenbHbIM napameTpam npubopa (Tonbko Ans Alt+S
napametpa OMbITHbIX NOMb30BaTeNen)
MpoBepka cBA3n ¢ | CumTbiBaHME uMeHM npubopa M HOMepa Bepcun ero Alt+N

npubopom (VEr, dEv)

npoLmBKY. Micnonb3yeTcs AN NpoBepkU CBSI3M C NPUGOPOM.

MeH1o Pexumbl

OnpepeneHve peXxuMoB paboTbl NporpaMmmbl (3anucu,

nporpaMmsl YTeHUsi, OTOGpaXKeHUs1 NapamMeTpoB)
Moka3biBaTb MokasblBaeT WHAEKCH napamMeTpoB. JIMHelHble WHAEKCHI
NUHENHbIe napamMeTpoB HEO6XOAMMbI MPU CO34aHUM HOBLIX MPOrpamm,
VHOEKChI paboTarLumx ¢ npubopom
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OKoH4YaHue Tabnuubl 10.4

KomaHpa HasHaueHue KnaBuwu
Pexum aBToMa- | B aToM pexume nporpamma aBTOMaTUYECKU CHMTbIBAET
TUYECKOTO YTEHUS 13 npubopa 3HayYeHns napameTpoB OTKPbIBAEMOW Nanku.
[na oTkNoYeHnst pexunma Heobxoaumo cHsATb dhnar nepen
OaHHbIM NMYHKTOM MeH. 3To Heobxogumo, Hampumep, npu
pabote ¢ KoHdurypaTtopom npu oTKMHOYEHHOM Npubope.
Pexum HemegneHHon | B aToM  pexume  3anucb  3HauyeHus  napameTpa
3anucu OCyLLEeCTBNsieTCA cpasy nocre ero BBoAa.
He nepepaBatb B atom pexvme npubop He MPOM3BOAMT YTEHWUS M 3anucu
aTpubyThI aTpubyToB NapameTpoB. Pexum HemHoro yckopsieT paboTy,
napameTpoB HO MOXeT npuBecTM K owwnbkam BBOAa-BbIBOAA, €Cnn B
npubope ycTaHoBMNEHbl aTpubyThbl 3aLUMThI.
CeTeBble OTKpbIBaeT OKHO, B KOTOPOM MOXHO W3MEHWUTb CeTeBble
napameTpbl napameTpbl Nporpammbl
nporpaMmbl
Toolbar OTob6pakaeTcs naHeb MHCTPYMEHTOB
Statusbar OTob6pakaeTca naHenb NOACKa3okK (BHU3Y OKHA)
MpeobpaszoBaTenb Bbibupaer TuMn npeobpasoBatens RS-485 - RS-232.
ABTOMaTMYeckuin npeobpasoBaTenb MO3BOMSIET YCKOPUTH
0bMeH no cetn
MeHto CepBuc [dononHutenbHble onuuu (MHULManu3auusa npuéopa,
CMeHa naporneu 1 np.)
WHuumanusuposaTtb BoccraHoBneHue B npubope 3aBOACKMX YCTAHOBOK Alt+l
npuéop
Mocnatb komaHgy | lMocbinaeT komaHgy nepexoda npubopa Ha HOBble ceTeBble Alt+A
APLY HacTpOWiKu

CwmeHa naponen

M3meHeHne naponen Ans MNOMHOro W cpegHero ypOBHel;l

goctyna.
OkcnopT cnucka | lMNosBonseT cosgaTe CNMCOK MapameTpoB npubopa B
napametpos B HTML dopmate HTML.

OkcnopT npotokona | MNMo3BonsieT akcnopTMpoBaThb MPOTOKOM Onpoca OnepaTUBHbIX

namepeHuin B Excel

napameTpoB B MS Excel.

MeHio CnpaBka

CnpaBo4Hasa uHcgpopmauus

CopepxaHve crnpaBku

CnpaBoyHasi ungopmMaumsi o pabote ¢ KoHgurypatopom

O nporpamme...

CnpaBoyHas MHdopmauusi o KoHdpurypatope

10.6.4 MaHenb nHctpymeHToB KoHdurypaTopa

IE — coOTBeTCTBYEeT KoMaHAe HoBbii n3 MeHo Pawin.

— cooTBeTCTBYeT KoMaHae OTKpbITb U3 MeHto darin.

— cooTBeTcTBYET KomaHae CoxpaHuTb 13 MeHto dann.

— COOTBETCTBYET KOMaHae CuunTatb BCe napameTpbl U3 MEHIO |'|pM60p.

— COOTBETCTBYET KOMaHae 3anucatb Bce napamMeTpbl U3 MEHIO |-|pVI60p.

— COOTBETCTBYET KOMaHAe 3anvcaTb TONbKO U3MeHEHHble 13 MeHio Mpubop
(cTpenka — 3eneHoro uBeTa).
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— COOTBETCTBYET KOMaHAe 3anvcaTb TONbKO NapameTpbl ¢ ombkamu n3 MeHto Mpubop
(cTpenka — kpacHoro LBeTa).

— COOTBETCTBYET KOMaHAe CuutaTb BCe NnapameTpbl Nankv u3 meHto MNprbop.
— COOTBETCTBYET KOMaHAe 3anucatb BCe napameTpbl nanku u3 meHto MNpubop.

— COOTBETCTBYeT KoMaHAe 3anucatb TOMbKO WM3MEHEHHble MapamMeTpbl Manku u3 MeHo
Mpubop.

— cooTBeTCcTBYeT KoMaHae K npegpiayiemy npobneMHomy napameTpy 13 meHio [Npnbop.

— cooTBeTCTBYeT KomaHae K cneaytollemy npobnemHoMy napameTpy us meHio Mpnbop.
IE‘ — COOTBETCTBYET KOMaHAe VHmunanuanpoaTb npubop us meHio Cepsuc.

— COOTBETCTBYET KOMaHae (0] nporpamme... n3 meHto Cnpaska.

10.7 Pa6oTa c KoHdurypaTtopom

C nomoubtio KoHdurypatopa nonb3oBaTtefl MOXET CO3[aTb HECKOMbKO pasHbIX KOHUrypaumi
Ans ogHoro npmbopa, CoXpaHWTb X K 3arpyxaTb B Mpnbop Ty KoHdurypaumio, kotopasi Heobxoamma
B KOHKPETHbI MOMEHT.

Monb3oBaTenb MoOXeTe co3fdaTb HOBYK KOHGWrypauuio, He MpepbiBasi CBsi3b KOMMbioTEpa C
npubopom. 1o Tex nop, Noka nomnb3oBaTernb He 3anuLieT HOBYI0 KOHdUrypauuio B npubop, oH byaeT
paboTaTb CO cTapoW KoHdurypaumen.

Mepen 3anucbio HOBOW KOHpurypauum B Npubop peKkoMeHAyeTcsi NPOBECTU WHMUManusauuio
npubopa, T. e. yganeHve ctaponi KoHdWrypaumm.

10.7.1 Co3paHue HOBoOM KOHdburypaumm
Ona cospgaHus HOBOW KoHdMrypaumm credyeT BblbpaTb u3 meHw ®Pawnn komaHay HoBbin

(Ctrl+N) wnu Bocnonb3oBaTbCs KHOMKOW Ha naHenu uWHCTpymeHToB. Ha nucte «[epeBo
nporpamMmm» paboyero OkHa nporpamMmmbl MNOSIBUTCA HOBbIN kKOopHeBoW kaTanor «KoHdwmrypauus
TPM151 (Mms He 3apaHo)». [locnegoBaTenbHO pa3BopayvBasl AepeBO MapaMeTpoB, BBOASITCA
HYXHble 3HaveHus. B pesynbTate cosgaeTtcst KOHUrypaumsi, kotopas coxpaHsietcs B dpavine unm
3arpyxaetcsi B npubop.

HoBasi koHUrypaums aBToMaTnyeckn co3fgaeTcs Npy ctapTe Nporpammbl.

Moackaska! YToObl pa3BepHyTb AEpeBO MapameTpoB HEOBXOAWMO HaxaTb NpaBylo KnasuLly
MaHUNynsaTopa «Mblllb», HaBeOsl KYpCOp Ha KHOMKY «MfC» Yy OKOMO HassBaHua nanku. [Ons
CBOpaYMBaHUsA AepeBa — KHOMKa «MUHYC» OKOINO Ha3BaHUsi pa3BepHyTO narnku.

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

10.7.2 3arpy3ka nporpamMmmbl Ha APYromM ypoBHe AOCTyna Unmn cmeHa
Moaudmkaumnm

M3 wmeHo ®ann BbibupaeTcss komaHaa HoBbIM ypoBeHb/Moaudumkauums. [porpamma
3anpawimBaeT  MOATBEPXAEHME  HaMepeHusl  Mnonb3oBaTensi  MepekniounTbCs  Ha  apyron
ypoBeHb/Moamndukaumio. Mocne Haxatus kHonku [[Aa] 3anyckaetca Mactep KoHdurypaummn
TPM151. BbinonHsis ero ykasanus no n. 10.3, 3arpyxaeTtcs Heobxogumasi mopudukauus unm
BblOUpaeTcst ypoBeHb AOCTyNa.
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10.7.3 OTKpbITHE KOHpUrypauum us damna

Mocne BbiGopa 13 meHio ®Pann komaHabl OTKpbITh (Ctrl+0) Mnn HaxaTust KHOMKK Ha
naHenu WHCTPYMEHTOB B 3arofioBKe rf1aBHOrO OKHa NporpaMMbl M psAoOM C KOPHEBOW Markown
KoHdurypaumusa TPM151 otobpasutca nmst oTkpbiToro damna.

Mocne 3arpy3ku channa koHdurypaumm B nonsix «3HavyeHve» napamMeTpoB MOSIBATCA 3HAYEHUS,
KoTopble Bbiny 3anucaHbl B davine. [lanee ux MOXHO 3anucaTtb B Npubop vunmn oTpeaakTMpoBaTb U
noTom 3anucatb B npubop nnv B caiin.

10.7.4 CoxpaHeHue KoHcdurypauum B chamn

CoxpaHeHve KOH(Urypauum B aiin ocyLuecTBnseTcs komaHaamu u3 mexio ®ainn CoxpaHuTb

(Ctrl+S) wunn CoxpaHuUTb Kak. Takke MOXHO BOCMOSIb30BaTbLCSA KHOMKOM Ha naHenu
MHCTpyMeHTOoB. KomaHaa CoxpaHuTb Kak Bbi3blBaeT OKHO CTaHO4ApTHOro Auarnora, rge Heobxoanmo
3agatb MMA M MecTo pacnonoxeHuss darvna. KomaHpga CoxpaHuTb coxpaHsieT dhann nog
CYLLIECTBYIOLLMM UMEHEM.

dann koHpUrypaumm umeet paclumpexme .151.

10.7.5 CuuTbiBaHMe KOHJUrypaumm n3 npuéopa

Mpu onepauun CUYUTLIBAHWSI MPOUCXOAUT CYUTBLIBAHWE 3HAYEHWI NapameTpoB U3 npuGopa u nx
oTobpaxeHue B paboyem okHe KoHdurypaTopa B onpefeneHHon narnke.

Ons cunTbIBaHWUSA KOHGUrypaumuu vu3 npuéopa NpefycMOTPEHbI TPU PEXMMA: CYUATbIBAHWE BCEX
napameTpoB 13 npubopa, CuuTbIBAHWE MapamMeTpoB TOMbKO TEKYLEW Nanku W pexum
aBTOMaTUYECKOTO YTEHWS.

CunTbiBaHMe BCEX NapameTpoB U3 npubopa.
Ons cuuTbiBaHMS Bcex napaMeTpoB M3 npuGopa criegyet BbibpaTb U3 MeHio MpuGop komaHay

CuuTtaTb Bce napameTpbl u3 npubopa (Alt+R) mnu Bocnonb3oBaTbCs KHOMKOM
MHCTPYMEHTOB.

CunTbiBaHME BCEX MapameTpoB U3 npubopa MOXET 3aHsATb AnuTensbHoe Bpems. B mpouecce
CYUNTbIBAHUA Ha OHE T[MABHOTO OKHa MporpaMmbl MOSIBUTCA MH(DOPMALMOHHOE OKHO CO
CTaTUCTMYECKMU CBEAEHUAMM O XoAe npouecca. Ero 3akpbiTe 03HavaeT, YTo NPOLECC CUMTbIBAHMS
napaMeTpoB M3 namsTu npuGopa OKoHYeH. B aepese napameTpoB OTOGPA3ATCs CYMTaHHble
3HaYyeHus.

Ha naHenu

Pexum aBTOMaTU4€CKOro YTEHUA.

[aHHbIN pexnm no3BonseT aBTOMaTUYeCKN CYATaTb 3HAYEHWS NapaMeTpoB, COoAepXaliuxcs B
OTKpbIBAEMOW nanke. Takoe CYUTbIBAHWE MPOUCXOAMUT ObiCTpee, YeM CUUTbIBAHWE BCeX MapameTpoB
13 npubopa.

CunTbiBaHME NapamMeTpoB B 3TOM peXvMMe BO3MOXHO, €CNN A0 3TOro 3HayeHus napameTpos,
cofepxalumecs B 3TOW nanke, cyutaHbl He Obinu (T.e. B nonsix «3HaveHne» ObINo ykasaHo «Het
OaHHbIX»).

[ina BKMOYEHUS pexnma aBToOMaTU4eCKoro YTeHUsi criedyeT yCTaHoBUTb dhriar B MeHio Pexumebl
nporpamMmmbl —> PeXnm aBTOMaTU4e€CKOro YTEHUS.

Mpumeuanue — MNpu pabote 6e3 noakmnoyeHHoro npubopa PexXxMM aBTOMaTUYECKOro YTeHUs
peKkoMeHayeTCst OTKIHYMUTD.

CuuTbiBaHMe NapaMeTPOB TONbKO TeKyLLen nanku

B npouecce paboTbl, Hanpumep, Npu aBToHacTpoiike MNI-perynatopa, npubop MOXeT NU3MEHUTb
3HayeHve cBoux napameTpoB. OHM MOryT He COBMacTb CO 3HAYEHUsIMW, HaXOA4AWMMUCH B
KoHdurypatope v cumtaHHbiMK paHee. MoaTtomy 6biBaeT HEO6XOAUMOCTb 06HOBUTL MHpOpMaLMIO B
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napameTpax, Haxogsawmxcsa B nanke KoHdurypatopa. Mpyn aTOM pexum aBTOMaTU4eCKOro YTEHUst He
No3BONSET BbIMOMHWUTL 3Ty OMepauuio, T. K. 3Ha4eHns napameTpos B KoHduUrypaTope yxe ecTb.

[ns cunTbIBaHMS NapamMeTpoB TOMbKO TEKyLLEen nanku HeobxoaMMOo BbiAeNUTb ee, YCTaHOBWB Ha
Heln Kypcop, 1 BbibpaTb komangy CuuTaTh BCe napameTpbl BblAeneHHoN nanku 13 meHio Mpubop

UNN HaXkaTb KHOMKY

10.7.6 PepaktupoBaHue 3Ha4YeHUN NapamMeTpoB

[na n3meHeHns 3HavyeHWsa nNapamMeTpa criedyeT NOMeCTUTb KypCop MbILKW B none «3HaveHue»
3TOro MapameTpa W [ABa pasa HaXaTb MpaBylo KNaBWLly, — OCYLLECTBSETCA Nepexod B Pexum
penakTupoBaHusi.

3HayeHne 3apaeTcs C  KnaBuaTypbl (AN YMCNOBOro napameTpa) wnu BblbupaeTcs Y3
packpblBatoLLerocs cnucka. [ns sasepLueHnst BBoga Heobxoanmo HaxaTb kHonky Enter.

Ecnu 3HaveHne He nomellaeTcsi MO LUMPWHE KONIOHKW, €e MOXHO PaclUMpuUTb [0 HYXHOro
pasmepa. [Ins 3TOro B BEPXHEW 4acTu 3KpaHa Kypcop MOMELLaeTCs Ha rpaHvuly AByX CTOnouoB B
CTPOKE C 3aronoBkamMi, HaxoAWTCA MONOXeHWe ykasaTens, Mpu KOTOpoMm oTobpasuTcs
[AByHanpaBneHHasi cTpenka, W, C yAepXaHUeM HaXaToW NeBOW KHOMKU MbIWKKW, nepeaBuraeTcs
rpaHvua ctonbua BreBso unv Bnpaso.

M3meHeHHble 3HayeHns oTobpaxaloTCsl 3efeHbIM LIBETOM W COXPaHSTCA TOMbKO B MaMSATH
nporpamMmbl. [lanee nonb3oBaTternb MOXeTe 3anucatb M3MEeHeHNs B NpUBop Ui COXpPaHnUTb 1x B chann.

10.7.7 WUHuumanusaumsa npubopa

Mepen 3anucbio HOBOW KOHGMrypauum B npubop TpebyeTcs Mpou3BECTV ero MHULManusaumio.
WHuumanusaums npubopa KOPPEKTHO CTUPAET CTapyt KOHMIypaLuio 1 No3BOMSIET 3anucaTb B HETO
HoByto. [Mpu nonbiTke 3anucaTb HOBYK KOHMUrypauuio 6e3 yaaneHus CTapol MOXeT BO3HUKHYTb
KOHMIUKT 3HaYeHuii napamMeTpoB., 1 Npubop 3abnokMpyeT 3annchk YacT HOBbLIX MapameTpoB.

®yHKUMA MHMUManM3auMm OOCTynHa TOMbKo Mpu 3arpy3ke KoHdurypatopa Ha MOMHOM YPOBHE
poctyna (cm. n. 10.5).

Ons wevumanusaumm  npubopa crnepgyeT  Bblbpatb M3 MeHio  CepBUC  KOMaHay

MHVILIVIaJ'IVI3VIpOBaTb HpVI60p WINN BOCMOMNb30BaTLCSA KHOMKON IE‘ Ha naHesnn MHCTPYMEHTOB.

10.7.8 3anucb 3Ha4YeHUH NapameTpoB B Npubop

Mpn onepaunn «3anucb» MNPOMCXOAWT MEepenucbiBaHNe 3Ha4YeHW napameTpoB W3 OKHa
KoHdpurypatopa B npubop.

Monb3oBaTenb MoXeT 3anucaTb B Npubop Bce MapameTpbl, TOMbKO M3MEHEHHble Wnn Te,
KoTopble cam BblbepeT Aans 3anucu. Kpome TOro, nonb3oBaTefl MOXETe BKOYUTb  PEXMM
HeMeaneHHON 3anmcu.

3anucb Bcex napameTpoB B Npudop.

3anncb Bcex napameTpoB B npubop HeobxoAMMO Mpou3BOAMTb, ecnu Bbl XOTUTE CMeHWUTb
mogudukauuio npubopa wnM 3anuMcaTb B HEro HeCTaHAapTHYK KOHUrypauuio, CO3AaHHYIo
KOMNaHven-npon3soanTenem.

Ons 3anucu Bcex napameTpoB B npubop crnedyeT BbiGpaTb u3 meHio MpuGop komanay

3anucate Bce napameTtpbl B npubop (Alt+W) nnn Bocnonb3oBaTbCA KHOMKOM ) Ha naHenu
MHCTPYMeHTOB. Ha d¢oHe rmaBHOro OkHa MOSBUTCA MHAOPMAaLMOHHOE OKHO CO CTaTUCTUYECKMMU
cBefleHMsiMM O xofe npouecca. Ero 3akpbiTue 03HavaeT, YTO MpoLeCcC 3anvMcy napameTpoB B NamsiTb
npnubopa OKOHYEH.

3anucb TonbKo oTpeAaKkTMPOBaHHbLIX NapaMeTpoB
Takon cnocob 3anuncy No3BOMSET 3anMcaTb TOMbKO OTPEAAKTMPOBaHHbIE NapameTpbl, JaXe ecnv
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10 Mporpamma «KoHdpurypatop TPM151»

OHV HaXOAATCS B PasHbIX narnkax.
Ons 3anucu TONMbKO OTPefaKTUPOBAHHLIX MapameTpoB criedyeT BblGpaTb M3 MeHio Mpubop
KOMaHZy 3anucaTtb TONbKO U3MEHEeHHbIe U3 MeHio MpuGop (Alt+U) unu Bocnonb3oBaTbCA KHOMKOW

“ Ha naHenun MHCTPYMEHTOB.

BHumaHme! OTpeﬂaKTI/IpOBaHHbIe 3Ha4YeHna napameTpoB 0To6pa>|<a+0Tcs1 3eJieHbIM LBETOM.
[Mocne 3anvcu B I'IpVIGOp LBET BCEX 3annCaHHbIX NapamMeTpoB CTaHOBUTCA YEPHbIM.

3anucb napameTpPOB TOJNbKO TEKyLLEeWN nanku
Monb3oBaTenb MOXeT NPOM3BECTM 3anuCb NMapaMeTPOB TOMbKO TeKyllel nanku. Takas 3anucb
npoucxoauT GeiCTpee, YeM 3anucb BCEX NapameTpoB.

[nsa 3anucu napameTpoB TONbKO TEKYLLEN Mankv HEOGXOAMMO BbIAENUTL ee, YCTaHOBMB Ha Hel
Kypcop, 1 BblbpaTb koMaHay 3anucaTb Bce napameTpbl BbigeneHHow nanku (Alt+Ctrl+W) n3 meHio

Mpu6op nnm HaxaTb KHOMKY ) .

3anucb TONbKO OTPeAaKTMPOBaHHbIX MApamMeTPOB TeKyLlei nanku
[ns 3anvicy ToNbKo OTPeaakTUPOBaHHbLIX MapaMeTpoB TekyLuel nankyu HeobxoauMMOo BblAenuTb
ee, YCTaHOBMB Ha HeW Kypcop, W BbiOpaTb koMaHay 3anucaTb TONMbKO M3MEHEHHble napameTpbl

nanku (Alt+Ctrl+U) n3 meHto Mpubop nnu HaxaTb KHOMKY % .

Pexum HemeaneHHOW 3anucu

B naHHom pexvme KoHdwurypaTop 3anvcbiBaeT 3HaveHMe napameTpa B npubop cpasy nocre ero
MN3MEHEHMS1.

Ona BknoyeHWs pexuma HeobXoAMMO yCTaHOBWUTb (nar B MeH PeXumbl nporpammbl —
PeXum HemeaneHHOW 3anuUcu.

Mpumeuyanue — lMpu paBote Ges nopkroyeHHoro npubopa Pexum HemeaneHHoM 3anucu
peKoMeHOyeTCs OTKIMHOUUTD.

10.8 MpocMoTp 1 coxpaHeHne NapamMeTPOB TEKYLUEro COCTOSIHUSA

Monb3oBaTenb MoxeT pernctpmposaTh Ha MK napameTpbl Tekylero coctosHna (onepaTmBHble
napameTpbl) TPM151-09, noka3aHHble Ha pucyHke 10.7.

10.8.1 MpocmoTp 3HaYeHUIN onepaTUBHbIX NapaMeTpPoB

[ns npocmoTpa 3Ha4YeHMN onepaTuMBHbIX NapamMeTpoB criegyeT OTkpbiTb nanky OMNPOC
OMEPATUBHbIX MNMAPAMETPOB w»n ycraHoBUTbL cbrarn OKONMoO TeX napameTpoB, KOTopble
nonb3oBaTenb Xo4yeT onpawwuBaTe (cM. pucyHok 10.7). 3apaeTcs mepuop onpoca napaMeTpoB B
munnucekyHgax. Nepuog onpoca no ymonyaxuio coctasnset 1000 mc.

B cnydyae, ecnu Bo3HUKHET owmnbka cunTbiBaHWA napameTpa, B Tabnuue OyneTt BbiBefeHa ee
npuyrHa, Npy 3TOM CTPOKa napameTpa NomMeyaeTcsl KpacHbIM LPUATOM.

M3mepsiemble NpMBopom 3HaYEHMs BbIBOASITCA HA MOHUTOP B nNpeobpa3oBaHHOM BUZE:

— gnsa TepMmonpeobpasoBaTtene U Tepmonap BbIBOOUTCS TeMmnepatypa, WM3MepeHHas B

rpagycax no Llenbcuto;

—  ONs aKTMBHbIX [ATYMKOB 3HAYEHUS MEepPeCcyYUTLIBAOTCA B COOTBETCTBUM C eAuMHULAMK

AvanasoHa namepenus (cm. napametpsl Ain.H u Ain.L)

B npouecce usamepeHuss npubop KOHTpoOnMpyeT paboTOCNOCOGHOCTbL OAaTYMKOB M B Cryyae
BO3HUKHOBEHWS aBapyu BbIBOAWT NMPUYMHY HEMCMPABHOCTU B Mosie «3HayYeHney.

3HayeHVe BbIXOAHOW MOLLHOCTH Perynsitopa BbiBOAUTCS B AnanasoHe o1 0 oo 1.
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10 Mporpamma «KoHdurypatop TPM151»

10.8.1 CoxpaHeHue 3Ha4YeHUIN onepaTUBHbLIX NapameTpoB B chann

[na coxpaHeHns B chaiin cuuTaHHbIX C MpUbopa 3Ha4YeHWn onepaTMBHbLIX NapaMeTpoB crneayeT
ycTaHoBUTL chnar nepen ctpoko Umsa dhaina ans coxpaHeHusi nmpoTokona (cMm. pucyHok 10.7).
CoxpaHeHue B pann Ha4yHeTCst HEMeAEeHHO.

L Koudurypatop TPM151: cpeghwi yposens AocTyna : Mozudsacaua NE1 - Mies
Dain n:r_s&!p Mwwu Copeuc ;rpaaxa

[DSHAssK2NSr Lol

OnmcaHwe - l NagameTn I Ftaderse !A Ii | Crm i OBMEHS 1 HECO. .. ]
=) =3 Kordwrypaurs TPMLS] (Mia ve zanaro)

a1\l Napamerpe npnbopa

=11 Onpec onepatiee: napameTpos

¥iMa napaneTpa MNepiso g, Frave e Ownbi sBofa-sbmoga

i~ ﬂ VoA daking ANA COXPAHEHMA NPaTOKONS MNovember(9.log
I*2 EHAR NPOrpanma

r @] AXTHEHBIR War 1000

r ;%] CocToame obvexTa 1000

] vmepurens NEL 1000

o :ﬁ VinepnTens N9Z 1000

i iﬁ Beix0AM0H cHrman N91 1000

[~ £5) Boicoavo carvan ez 1000

I_Iﬁ Tekyuias yerasea Nel 1000

i} @I Terywad ycraska Ne2 1000

B NapaeTpel KombioTeps

For Help, press Fl | 4

PucyHok 10.7 — Pernctpauusa onepaTuBHbIX napameTpoB B KoHcurypatope

[MpoTokon coxpaHsieTcs B TEeKCTOBbIN haln ¢ paclmpeHveM .log, KOTopbId B AarnbHenLem
MOXeT ObITb 3arpyxeH B Niobylo anekTpoHHyto Tabnuuy. Onsa 3arpy3ku cavna B Microsoft Excel
MOXXHO BOCMONb30BaTbCH kKoMaHAon MeHio CepBuc — JkcnopT npoTokona usmepeHuit B Excel.

Mo ymonuaHuio nporpamma npegnaraeT ums darvina Ans COXpaHeHusl, COCTosILLee U3 TeKyLLero
Mecsiua u gatbl. Ims carina ykaszaHo B none «3HadeHve». Paiin MoXHO nepenmeHoBaTtb. [ins aToro
HeobX0AMMO YCTaHOBUTL KypCOp Ha MMeHU dhaiina, ABaxabl HaxaTb Ha MpaByHo KraBuLLy MbILUK 1 HabpaTb
HoBoe umsi. daiin co3gaeTcs B TOW e narke, rae ycraHosneHa nporpamma «KoHdurypatop TPM151».

10.9 MNMporpamma «BbicTpbin ctapT TPM151-09»

Mporpamma «BbicTpbivi ctapt TPM151-09» npegHasHaveHa Ans ynNpoLeHns NepBo HAaCTPOWKK
npubopa TPM151-09.
He pekomeHngyeTcsi ucnonb3oBaTb nporpammy «beicTpein ctapt TPM151-09» B cneayowmx
cryyasx:
—  npu nporpammupoBaHum npuéopa TPM151-09, koHdurypaLmsi KOToporo yxe 6bina 4o 3Toro
n3meHeHa. B atom cnyyae cnegyet ucnonb3oBaTb nporpammy «KoHdurypatop TPM151»;
—  npu nporpaMMupoBaHuM npubopoB Apyrux Moaudukaumn TPM151-xx. Ons kaxpoun
moaudukauum TPM151-xx cywecTByeT cBosi nporpamma 6bicTporo crapTa. J1iobyto 13 Hux
nonb3oBarenb MoOXeT becnnaTHo ckadaTbk ¢ canta komnaHun OBEH www.owen.ru.

[ns 3anycka nporpammbl «BeicTpeii ctapt TPM151-09» cnepyeT 3anyctuts daiin EasyGoTRM151-
03.exe c agucka, BXOASLLEro B KOMMNMEKT nocTtasku. [lanee nporpamma npegnaraer psig BOMPOCOB,
oTBeYas Ha KoTopble, NoNb3oBaTeslb NPOM3BOAUT KOH(UryprpoBaHue npubopa.
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11 MporpamMmMmupoBaHue ¢ MOMOLLbLIO KHOMOK Ha NULIeBOM NaHenu npubopa

11 lMporpammmnpoBaHne ¢ NOMOLLLIO KHOMOK Ha NMLIEBOM NaHenm
npubopa

11.1 CootBeTcTBME CUMBOJIOB Ha UU(PPOBOM MHAUKaATOpe OyKBam
naTuHckoro andasuTa

CooTBeTCTBME HaYepTaHUs CUMBOSIOB Ha LUMPOBOM MHAMKaTOpe BykBaM naTuHCKoro andasuta
npvBeaeHo B Tabnuue 11.1.

Ta6nuua 11.1 - CooTBeTCTBME HauyepTaHUA CUMBONOB Ha LUMPOBOM MHAUKATOpe BykBam
natuHckoro andasuta

AbLdEFLHO L AnoPA-rSELULY LY

AbCAdEFGHIJKLMnoPqrStUvwXYZ

11.2 O6wmMe NPUHLUMNbLI NPOrPaMMUpPOBaHNA

O6Lwasn cxema 3agaHusi napameTpoB npuBegeHa Ha puc. 11.1.

( PaBoumnii pexum )

I FnaeHoe mewio (embop NMNANKK) I

= . ELTh W YEEEOOET
i hamiie 6 ©

L

BeiGop Homepa 3nemeHTa
(Kanana, WarawnT.4.)

F
2| [=) =]
[ Nap TPbI
— O6wme ﬁ NapameTpi NAMKW
napameTpsi ""—v—_ ans Anementa Ne 1
ana 3. oB | 3
1..N W" v
MapameTpsl
Aana Anemenra N2 N
¥

PucyHok 11.1 — O6wan cxema 3agaHuA napameTpoB

11.2.1 OcHoBHbIe npaBuna npu pabote B FmaBHOM MeHI0 U Npu BbiGope
AnemeHTa

&l
A 2=
— Bbibop B nioboM MeHIO OCYLLECTBMAETCA KHOMKamu " ( ) (umknuyeckn B
nobyto CTOpoHY = )-
Mpy aTom muraet ToT LIY, Ha KOTOpPOM n3meHsieTcs MHopMaLS.
- [ shax KOHLI@ crvcka npu LUKIMYECKOM NepemeLLeHnm.

- - obosHauveHue rpynnbl «O6WwmMe napameTpbl» Mpu Bbibope anemeHTa
(Kanana, Mporpammel 1 T. 4.).
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- [Mocne Toro, kak nonb3oBaTenb coBepLllaeT Bbl60p, HeobxoanMo HaxaTb KHOMKY .

- [Mepexon Ha npeabiayLLMi YpOBEHb BCErga OCYLLECTBIISETCS KHOMKON

11.2.2 Bxop B pexum NMporpammupoBaHus. FMaBHOe MeHIO

[nsa Bxoga B pexum lNporpammypoBaHns HEO6XOAMMO HaxaTb KOMOMHALMIO KHOMOK
Monb3oBaTens nonageT B [MaBHOe MeHI0 NapaMeTpoB (pUcyHok 11.2).
Ha LIN1 oTobpaaloTcs MMeHa nanok, B KOTopble CrpynnupoBaHbl NapameTpsbl.

A YA .
KHonkamu n ocyulecTBndaeTca Bbl60p HY>XXHOW nanku, nocne 4ero HeobxoaMMO HaxaTb

KHOMKY

( Pabounit pexum

3

Mapametpei Mporpamm

L1 wms NATIKY | Texroor

(muraer)

MapameTpbl ABTOHACTPOKM
NWA-perynstopa

B mogudmkaumm TPM151-01
He UCTIONL3YeTCA

BrokvpoBky 1 nepeknioyeHue
pexumos

Mapametphl Bxonoe

FMABHOE
MEHIO

CeTeBule HACTPOIKM npuGopa

Peakuus npubopa Ha OTKNKYEHHe
HanpSXEHNA MUTaHNA

(OCHOBHbIE HACTPOMKM
KOHGUrypaLum

MapameTpb B3

CnyxebHule napameTpbl

3HaK KOHUA CrMcka

PucyHok 11.2 — FmaBHOe MeHI0 napamMeTpoB
11.2.3 Bbi6op dnemeHTa (KaHana, Mporpammel, LWWara u T. 8.)

[MapameTpbl HEKOTOpPbIX NamoK CrpynnuMpoBaHbl Mo JnemeHTam (KaHanam, Bxogam,
Mporpammam/Laram u T. 4., Npy 3TOM YacTb NapameTpoB sBnsAeTcst obwen Ans Bcex ONnemMeHToB
(cm. pucyHok 11.1).

Ha L1 npu BbiGope oTobpaxaetcs obosHadeHue asnemeHTta («LH» wnu «LHRR» — Kawan,
«Prali» — Nporpamma u 1. 4.), Ha UN2 - Homep AnemeHTa.

PAY A
KHonkamu n ocyulecTBnaeTca Bbl60p HYXHOro OnemeHTa, nocne 4ero HeobxoaAnMO

HaXXaTb KHOMKY
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11.2.4 Bxop B nanky ¢ napametpamu. UHaukaumsa npu 3agaHum napameTpa

Mpu Bxooe B namnky Ha
VHOVKaTope oToBpaxaeTcst wi |5 “:{: b NapaMeTpa (Muraer)
UHopmMaums o nepsom napametpe.  UN2 bL | «— 3uaienme napamerpa
MokasaHus umcposbIX 1 u3 | § & | «——«lllars (CH — «Kanans,Pr — «Mporpammas v T.4.]
MHAMKaTOPOB npu 3agaHuu
napameTpos (Ha npumMepe e «—— Homep Wara (Kawana, Mporpammu v 1.4.)

napametpa SEEY ona LWara Ne 1
[Mporpammbl TexHonora) npMBeAeHbl

Ha pucyHke 11.3.

11.2.5 lMepemelleHre mexay napameTpaMmu B nanke

MepemelueHve mexay napameTpamm

PucyHok 11.3 — NokasaHusa unMhpoBbIX MTHAUKATOPOB
npu 3agaHuv napameTpoB

= I=]

2 hA
ocyulecTBndaeTca KHOMKamMun n 5

¥ ~

(“’) (umknnyeckn B OByl  CTOPOHY)
(pucyHok 11.4). Tlpu 93TOM Muraetr wums
napameTpa Ha LIN1.

— 3HaK KOHLa Cnucka npy LMKINYecKoM
nepemeLLeHmn.
— o0bo3HayeHne BXoAa BO BMOXEHHYHO |
nanky. |
Monb3oBaTtens BblbrpaeT AnemeHT (Kanan, War
M T. A.) W nonagaeTt B nanky pAns 3Toro

Napamerpsi
' nanku

OnemeHTa, HO nepemMeLlaTtbCA Tenepb MOXeT

mMexay — napameTpamu  BCeX — OmneMeHToB PucyHok 11.4 — lNepemeLieHne
nocnegoBaTtenbHO  (UMKNMYecku B Nobyo no napameTpam nanku
CTOPOHY):

o6wme napaMeTpbl — NnapameTpbl Ansa AnemeHTa 1 >

— napameTpbl Ansa AnemeHTa 2 - ... - ob6lWMe NnapameTpbl

11.2.6 3apaHue 3Ha4YeHUs1 NapamMeTpa

OcyuwectBnsieTca Bblbop napameTrpa AN M3MEHEeHus, nocne

Yero HaXxumaeTcs KHomnka (pucyHok 11.5). Mpu aTOM HavHeT
Muratb 3HayeHue napametpa Ha LIN2.

A,
3HayeHne 3agaeTcst KHomkamm n .

. 2l [
Ecnn napameTp CUMBOIbHBIN, TO NPY HaXaTum KHOMOK "
3Ha4eHVs napameTpa rnocneaosaTtensHo BelBoaATcs Ha LIN2.

:
Ecnun napameTp 4MUCNoBOW, TO KHOMKa yBenudmBaet, a
KHOMKa YMeHbLUaeT 3HaveHne napameTpa.

PAY
Ecnu HaxaTtb KHOMKY mnnu
N3MEeHeHMe 3Ha4YeHns YCKOpUTCA.

n yoepxueatb ee, TO

[Mocne Toro, kak 3Ha4YeHne 3a4aHo, HaXXMMaeTCst KHOmMKa

ansi

=
BbIxoaa 6e3 3anMcu HOBOrO 3HaYEHUsI HAXXMMAETCS KHOMKa ).
CHoBa Ha4yHeT muraTb UMsi NapameTpa Ha L1,
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11.2.7 CaBur oecATUYHON TOUKMN

A,
I'IpV| N3MEeHEeHUN 3Ha4YeHna napamMmeTpa KHonkamu n AecAaTnyHaa To4Ka He MeHAeT CBoero
NOJI0XXeHUs, YTO orpaHn4YnBaeT MakCumMaribHoe 3Ha4yeHue napameTpa.

Hanpumep, Ha LIN2 oToGpaxaeTtcst 3HayeHve «8.974». lNMpu HaxaTum KHOMOK " 6ynet
NpouNCXoauTb UBMEHEHUWE 3HAYEHUS], HAYMHAs C NocreaHero paspsaa:

«8.974» — «8.975» — «8.976» — ...

MakcmmanbHoe 3HayYeHne, KOTopoe MOXHO YCTaHOBUTb Ha LIN2, - «9.999».

[nsa BBoAa 6onbluero yncna Heo6XoAMMO CABMHYTb AECATUHHYIO TOYKY.

Onsa coeura oecATUYHON TOUKM:
—  nepep HayanoMm pefakTMpoBaHWs 3HadeHus (T.e. korga Ha L1 muraet umsi napameTpa)

criegyeT HaxaTb W yAepXuBaTb  KHOMKY . Yepes HekoTOpoe BpeMs HayHeTcs

LMKITMYECKUIA COBUT BNPABO AECATUYHOM TOYKM Ha LIN2:
«8.974» —» «89.74» — «897.4» —» «8974» —» «8.974» — ...

- cnegyetr [oxgatbCA  MOMEHTa, Korja [OecATudHad TOoYKa YCTaHOBUTCA B HYXHOeE

seOA|

nonoXxeHuwe, U OoTNyCTUTb KHOMKY . Tenepb nonb3oBaTeslb MOXeT OTpefaKkTupoBaTb
3Ha4YeHune napamMmeTpa.

11.2.8 BnoxeHHble nanku

HekoTopble manku MMeloT B CBOEM COCTaBe NapameTpsl nanku
OAHY UMM  HECKONMbKO ~ BOXEHHbIX  Namnok
(Hanpumep, nanka «PerynsTopbl»). IE Napamerpm
+ BAOKEHHOH

BrnoxeHHas nanka obo3HayaeTcs Ha LIN2
3HaKOM . Mpn atom HasBaHue nanku
nokasaHo Ha Li11 (cm. pucyHok 11.6).

YT1obbl NonacTb BO  BMIOXKEHHYK nanky

creqyeT HaxaTb KHomKy [,

Bce onepauuu c napameTpamu BO
BMOXXEHHOWM Narke BbIMNOMHSAIOTCA TaK e,
KaK 1 B OCHOBHOW Narike.

PucyHok 11.6 — Pa6oTa
C BIIOXXE€HHOW Mankown
11.3 Cxembl 3agaHnA napaMeTpoB

MoapobHble cxeMbl 3agaHusi napamMeTpoB NpuBEAeHbI Ha pucyHkax 11.7 — 11.18.
HepocTtalwme cxembl npegcTaBneHsl B Apyrux pasgenax PO.

BHumanune! OcHoBHble napameTpbl KOHdurypaumn (B 4acTHOCTWU, mapameTpbl Perynstopos u
BbIXOAHBIX 9NEMEHTOB) HACTOSITENbHO peKkoMeHAyeTCcs 3ajaBaTb C  MOMOLLUbI  Nporpammbl
«KoHurypatop TPM151».

11.4 3apaHue napamMeTpoOB NpoOrpamMm TeXHOJIora B pexume
«BblcTpOro» nporpammupoBaHus

3agaHue napameTpoB Nporpamm TexHomnora u YCTaBOK MOXHO MPOU3BOAUTL TaKkKe B pexvume
«BbicTporo» nporpammupoBaHua. Cxema pexumMa «BbiCTporo» nporpamMMmupoBaHusi npeacTaBneHa
Ha pucyHke 11.7.
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[Ons Bxoaa B pexum «BbIcTporo» nporpammmpoBaHust HEOGXOAUMO HaXaTb KHOMK Ms-+Ewr),

Mpn Bxoge B pexum «BbICTporo» nporpamMMuMpoBaHVsi BO BPEMsi BbINOMHEHUS MpOrpaMmbl
npubop cpasy nepexoauT K MapameTpam Tekywlero Lwara, npu Bxoge B pexum «BbicTporo»
nporpammupoBanus n3 pexxuma STOP npnbop nepexoaut k napametpam LWara 1 Mporpammei 1.

1 Buibop Homepa Mporpamms -I

: |I|{P'°G’|Pr05 & %
=1} — "*--q— ya I)

. ) ¥] i

T T T T T T T T T T Bubop nomepa Wara |
I
I
______________________ 1!
L Mapamerpn Wara Mg 1
> EcnE (timE)="no spemesn” -

L. And  (And) ="no anasernio W spemenn”
EcnkE or (or] ="no siavenmo WK spemenn”

[(&] | [¥1 (sn.PS) Yenoame npu nepexone "o anavenmo™:
ChPS LE.SP(Lt.SP) = “sHauexue co exoga in.PS
,_ MeHsiue SP.PS”
; LE. 5P (Gt.SP)= “anavenne co exona in.PS
Gonewe SP.PS”

= timE

(in.PS) Homep exopa (1 wan 2), Benwsuua,
C KOTOPOTO AOMXHA AOCTHYL 3Hayenns SP.PS.
afF (oFF) = exon He HasHaven

nps LG.PS

(SP.PS) "3HaueHue” ANA Nepexopa.
3navenwn —9999...9999 ep uaM.

1

1

1

1

1

1

1

1

1

1

1

1

1

I 1
= i
L‘ FS (£.PS) [JnuTensHocTh Wara. 3xayeHus 1
1 00 4 00MuH...99 4 99 MuH unK 1
ago 1
1

1

1

1

1

1

1

1

1

1

1

1

1

1

S5 [&]
&
3 00 mmur 00 .99 mun 99 ¢
Mapamerpet g% mN=
Yerasox i SPP____ ]|
Ha Ware Me 1 ;i SP.Pr] M
{0t pec: ) ——— || ') Bxog, & nanky “Mapamerps ycmaur:

£

=
&]
== Napamerpsi Wara Ne 10
4—_— = = = = =
LLPS
EL:E

ﬂ@

PucyHok 11.7 — Cxema 3apaHuMA napameTpoB NporpaMm TexHonora
B pexume BbicTporo nporpammupoBaHus
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11 MporpammupoBaHue ¢ NOMOLLLIO KHOMOK Ha NULIeBON NaHenu npubopa

(SP.Pr) Bxoa B nanky
3 E Pr "MapameTpbl YCTaBoK" I
£--3 u3 pexumMa Beictpoe I
|

A nporpaMMMpoBaHie
Bbik0A
4 NapameTtpbl YcTasku
B Kanane No1
(LF.LU) Cropocts
3nech M3MEHEHMA YCTABKM.
el 3HaveHus
e 0.000...9999 en.1aM./MuH
]
- (P.-SP) Twn ycraeku:
P F,?P url (VAL) = "3HayeHve"
d Po (Po) = "MolwHoCTb"
VA&
1 11] (SP.LU) 3HayeHue ycTaBkm.
5 f_’ "‘J 3HaveHvs
LiLl —9999...9999 ep.uam.
¥]

Puc. 11.8 — Cxema 3apaHua napameTpoB YcTaBKU
B pexume BbicTporo nporpammumpoBaHus
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11 MporpamMmMmupoBaHue ¢ MOMOLLbLIO KHOMOK Ha NULIeBOM NaHenu npubopa

Hp— - - - - - - - —1
| rNABHOE 7 Bieng o nanky
I MEH K3 E‘ ““Ocnulrlu& NAPAMETDN KONy I
— — — — — — 1
HILKATE M YEERHBATE
B < e e b
S ——— L
| - Bwbop nomepa Kanana |
|Prala)
| LH |
rl oo I-...._""'_ |
| C Y r'y = _}
=) | E=
Bzl
Ofimyme Douoplbie NnapaMeTpol KOHGMIYPaUns
mapamerpw | [E] | & i Kawana M 1
KOHGIMrypaLmn — = ____  —— |
ANA BCEX - .l
Kasanos “_ Brog B nangy “BusscniTans |
¥ NapameTpw |
alH [naCH] BeruwcanTEm !
KonwecTeo | | (ou, pac. 42) g o |
2l Kanaron. 3] | fa
ao Hanamanmesiil [ea] [T I F - |
LI rapawerp 11~ EL | (fEG) Bxop & nanky N
oliume I 1 Tapamarpe peryIMpoaiHim I
TEpAMETRR L =L il % ___
L R
NapaseTpm I -I"ISP COCTORHME MHCNEKTONE -I
PeryAnpaaaHng || Yes = "BRRCMEHC” I
B KaHane | | 5E5 = "BWENSEHG" ]
(ew, piec, 43) L—q:E —————————————
r_F_— E_____________|
*__‘ ._.-__r: Nepexon B maney Micnesktopa |
NapameTpsi L—L:—"——————————————!
HWHcnekTopa *
E Kanane 'k
oW, e, 47 3] | =
- —

PucyHok 11.9 — Cxema 3agaHusl OCHOBHbIX NapameTpoB KOHdUrypauum
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11 MporpammupoBaHue ¢ NOMOLLLIO KHOMOK Ha NULIeBON NaHenu npubopa

|
| TNABHOE
|

LarL
ofF
oo

(Cj.-C) Astomariny.
KOPPeKuMsA no Temne-
parype cBoGoaHbLix
koHuos TTT:

ofF (oFF) = “Buikn.”
on (on) ="Bkn."

Mapametps Bxopa N2 1

Al

NORBNAOTCA TONLKD 0N

Broga
(parancz)

AKTHBHLIX BaTYHEDR

(in-t) Tun parymka.
3Hauyetms — cM. pasgen
"Tex. XapaKTepucTHk”,
Mpu in-t = oFF gpyrve
napaMeTpsl He NORBNRIOTCS

(in.Fd) MocrosiHHas epemeHn
uhposoro dunLTpa.
3Havenma 0...1800 ¢

(in.FG) Monoca

uMposoro GunbTpa.
S3navesna 0...9999 en.mam.

ENNE] -
b T IePUOM ONpoca AaT4rEa.
L ":‘;lu 3navenma 0.3...30 ¢

m

& ) 6
= in. ABIT
LnS rﬂ XapaKTepPUCTHKM ATHHKA.
O008|  3nauenus —999...9999 en.uam.
ENE
= 13 (in.SL) Haknow
Ln I_J XapaKTEPUCTUKK [ATHHKA.
t0og 3xavern 0.900...1.100
==
RL L (Ain.L) Huxnaa rpanuua
L | puanasoHa Mamepenus.
agog 100

Sxavenna —999...9999 en.uam.
M=
AcnH (Ain.H) Bepxnas rpaHvua
L “-IJ [AMANAI0HA MIMEPEHMR.
1800]  3navenvs —999...9999 en.uam.
Al |ME]

) Napamerpe: Bxona Ne 2

i

PucyHok 11.10 — Cxema 3apgaHus napametpoB Bxogos
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11 MporpamMmMmupoBaHue ¢ MOMOLLbLIO KHOMOK Ha NULIeBOM NaHenu npubopa

PLLCE SRR i

napameTpos 1

£--3 Buimcnutenei 1
___________ “______________I
v
Tun Bouucnutens
CAL [‘lz_l ~EPE: nosroputens
cEPE| St pasewenas cymma
h 58-: Briyucnenme
KBAAPATHOTD KOPHA
rAE: vactroe
toP : makcumym
& || O] bokLE: muHumym
A-CF: cpepree
apudmeTHyeckoe

rH. Bbl4MCIEHHE BNAXHOCTH
| ofF: BeMcHTENs OTKNI0YEH

] KOnW4ecTso 3HaKkos
dP nocne 3anaToi

AL | Konuecteo nenonb3yembix
8 Buuywcnutene exopoe

BHYMCNEHWH BIBELLUEHHON
cymmsl gna Bxopa 1

SrR2 Becosoit koadxpuLmeHT npu
& BbIYMCNIEHMM B3BELUEHHOM
0] cymmu na Bxopa 2

(nosenserca ecnit ncnl>1)

crn Iil Becosoil koa(dmument npu
{

PucyHok 11.11 — Cxema 3apgaHus napameTpoB Bbiuncnurenen
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11 MporpammupoBaHue ¢ NOMOLLLIO KHOMOK Ha NULIeBON NaHenu npubopa

T T T e e e T T e e T T e T T e T T T 1

| OcosHble napametpsl EL Biop B nanky “Mapamerpe I

| xondurypaumu rei poBaHMA" |

| pnaKanana Me... 22 I

_______________ R A e e |
NapaMeTpl perynuposanms

(db) 3043 HENYBCTEMTRNLHOCTH,
3navennn 0...9999 eg.uam,

[EINME] (vEG.t) Pexmm pabots Perynatopas
rELL (FEGL) = NWA

LP- (CPr) = [Byx-NOIMUMOHHL
(ON/OFF) 8 fasHOR KOHGMrypaLmm
HE WCNONBIYETCA

(rC.Pr) Bxop & nanky

“TMapameTps Perynaropa”
e e e e e e e P e e e e et =y
(od.P) [locTyn & orpanuteHam |
BHXOAHON MOWHOCTH |
s e e —==o
[ﬂ{i&l Brn/BLKn KOHTRONS
LbA| PEryNHPOBAHIA:
B [3HHOR
KOHBMrYpALAM
2 HE HOMDNLIYETCA
ON: BKIIKHEHO
= oFF: BulKnNeH0
T et _ |
i NapameTps y
WA-perynsTopa OrpaHwienns
r BLIXOAHOR
(Pb) MNonoca MOLLHOCTH
gﬁgﬂgﬁ:&mmm. {cm. puc. 11.13)

0.1...9999 en. uam. |

(ti) MurerpansHan
NOCTORAHHAA,
Snavenun 0.,.65535

ENMF (td.4) Oniowesve
AucbehepeHIManbHOR
K MHTET[. NOGTORHHOR.
3raverun 0...0.3

= {1.UPF) Orpanisens
oL P | maxcumyma wirerpana.
SHavenun

-100...100 en,uam.

{i.min) Orpanusenne
MMHAMYMA WHTErDAna. | |
3navenun |

&= | [ -100...100 epwam.

(P.nom) HomeHansuan
MOUHOCTS,
Jnavenun

CENPEED -100...100 enmam.

PucyHok 11.12 — CxemMa 3aaHusi OCHOBHbIX NapamMmeTpoB KOHdUrypauum
(npoponxeHue). 3agaHue napameTpoB perynsatopa
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11 MporpamMmMmupoBaHue ¢ MOMOLLbLIO KHOMOK Ha NULIeBOM NaHenu npubopa

| 1
| Napametpei odP | Bocryn k orparnsennam |
| PerynMpoBaHus -7 BLIXOHOW MowrHocTH |
| pna Kanana Ne ... = W napametpam B3 _l

[ s e e e s s e mig ek B T bus U R s s

]
NapameTpsi BLIXORHOH
¥ MOLHOCTH
PrES

nn (P.rES) Makc. ckopocTs

[y

W3MEHEHUA BLIXOAHON
MOLHOCTH.
Jnavenma 0...100 %/MunH

(P.UPr) Makcumanshan
BIXOAHAA MOLHOCTb.
3uavenms -100...100 %

¥
Pf:l: I"ﬂ (P.min) MunumansHan

BbIXOIHAA MOLLHOCTb.
3uayenus -100...100 %

n
LI L

Konuyecreo
MCONHUTENLHBIX
MEXaHM3MOB

— 7] Tianka napamerpos |
BYVIM !
_______ —— e

F 3

v

NapameTpsi
Bnoxa
ynpasnexus UM
(cM. puc. 11.14)

PucyHok 11.13 — CxemMa 3agaHusi OCHOBHbIX NapameTpoB KOHdUrypauum
(npoponxeHue). 3agaHue orpaHMYeHU BbIXOAHOW MOLLHOCTHU
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11 MporpammupoBaHue ¢ NOMOLLLIO KHOMOK Ha NULIeBON NaHenu npubopa

Bxoj 8 nanky I
| MEHKO "MNapameTpbl BrxoiHex anemeHTos” I
|

-
Bruifiop Homepa BeIX0BHOr0 3nNeMenTa

I |

|

I e i

| - o 5,_) i

——————— e Y L s e s s e ——— —— — —
2]

NapameTpwm B3 N2 1

(Pol)) Tun BLIXOAKOrD anemenTa
(MHpOPMALNOHHBIA NapameTp):
dl (dC) = nuekperHbi

" Aases Ae (An) = ananorossi

nomep B3

(tHP) MNepwopn, cnenosaxmua
LLINM=-kmnynsCos,
3navenma 1,81 ¢

(t.L) MuHMMANBHAS JANUTENBHOCT
LIMM-mmnynbea.
Juavennn 0.05..05 ¢

NapameTpsl B3 N2 2

P - - - -]

PucyHok 11.14 — Cxema 3apaHuA napameTpoB BbixoaHbIX anieMmeHTOB

66



11 MporpamMmMmupoBaHue ¢ MOMOLLbLIO KHOMOK Ha NULIeBOM NaHenu npubopa

1 Napamerpsl Bnoka [ £ Pc ! Bxoa B nanky I
| ynpaenenus UM | -5 nap;?:%m Egm I
—t

BYWM Net
Nopor (HuxHwWi)
npeoGpasosaimna
CHTHANOB Ans 30H UM
3uavenwa 0...1

TN MCNONHUTENEHOTD
MEXaHWaMa
B [IAHHOW MOLMOHKALMK HE MCNONL3YETCR

3oHa
HEYYBCTBMTENLHOCTI MR
FANBMKEK B NPOUSHTAX
Jnavenwa 0,05...10%

Hanuume parimea
NONOXEHHA

YES - MCTIDNL3YETCA

no - He HCIoNbayeTcs
MUHMMANBHOE BDEMA
DCTAHOBKW 3a[BUXKH
3ravenua 0:00:16:39 [mun]

MuHumansHoe BpeMa
pafioTel 3a0BHKKN
3uavenma 0,1...10 [cex]
Monxoe Bpema =
gm s 0:00...16:39
asernd 0:00...16:39 [muH
] Napamerps UM
3ajaiTcs
Bpema BiGopku
= i e
3uauenns 0:00...16:39 [Mun] | CoC o dug
3A0BUKKN
UcxopHoe
nonoxexme UM
3uavenma 0...100% -

Homep sbixogHoro
aneMeHTa A CHTHana
"Gonblue”

Homep BeixopHOro
ANEMEHTA ANA CHrHANA
"MEHBILE"

Manka napameTpos
BLXOAHOTO
anementa  Net

Narika napamerpos
BHXOJHOMD
anementa  Ne2

PucyHok 11.15 — Cxema 3apaHusa napametpoB BYUM
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11 MporpammupoBaHue ¢ NOMOLLLIO KHOMOK Ha NULIeBON NaHenu npubopa

-, Manka napaMaTpos
lenepartopon

Bwifiop vomepa Mleneparopa

Lt
e aE=s)
E

- 7| (dUr1)daza
ani BENOMEHHE, CEK
il Y [ =

HOMER
leveparapa

ERIKMOMEHNA, CRK

IE‘ =

dhi- g’J (dlUr 2] Daza
=]
r
c

il
[&]
I
[l NapawarTph
agi leHepaTopa
Ln Mz 2
g

PucyHok 11.16 — Cxema 3agaHunA ¢a3 reHepaTopoB

68




11 MporpamMmMmupoBaHue ¢ MOMOLLbLIO KHOMOK Ha NULIeBOM NaHenu npubopa

I Manka napameTpoB I

: FEY Kriloua %
r___—%___"_____—___________________:
i FE&%_I
| [A] Buiop pa Kniowa |
I ! = ety (paﬁma'rh'rnnbxucNﬂ]:
O -2 I I N 2 i

Bxop B nanky
napameTpos

(n.Gen) Homep
paBoTaowero Ha

LWare lenepatopa

null (null) - Boerpa ewikn.

onE (one) - BCeraa ekn.
G1...G14 - lTeHepatop Net...14

Homep
Wara

MapameTtp n.Gen
Wara 2

PucyHok 11.17 - Cxema 3agaHusi napaMeTpoB Kio4a
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11 MporpammupoBaHue ¢ NOMOLLLIO KHOMOK Ha NULIeBON NaHenu npubopa

TNABHOE MEHIO :
e e |
&) « vaxats ¥ yAepsmeaTs He mexee 6 ¢
_____________ Bui6op Howepa Nporpammbi |
|
"JE@ |
________________________ —
b | p— | ey
Obwpwe BubBop Homepa Wara |
napameTpsl |
L (o) !
|
y
C (t.SCL) |
[ES-}LL'-L Macwrab [ ,_ _ ||  Meoposamif—f§ =~~~ e—— |
L5 BPEMEHH:
20] Hacn(H.min) =
S S e MuHYTH A NapameTpe Wara Ne 1
obupme GEr =
n 5EC (m.SEC) =
ROOMOTIY . MMHYTHCEKYHb 5 kkd gt .AY) Tun Luara
anecs bL (bL) = “oBbmmmit war”
y maneel |5k Lonn(Conn) = *war ¢ nepexoaoM”
m ! no (N0) = “KOWEL NPOTPaMME"
| EIN
)] g (nU.Pr) Homep nporpaMms A nepexoa
w1 53] 2
napameTpsl 8
Mporpamms gl | AN
3 B (eoPr) ; (nU.St) Homep wara amm nepexofa
repa g, K| 8| [ruse “
o samycka LG.P5) Jlorvea nepexoa Ha CRenyouwii war:
r FIPOrPAMMEL: [EI III {SP} ="nio auadenn”
! gi0j= W AL (imE)="no epemenm’
L Hnd (And) = "o auasenao M epemeni”
'_'m “1]'=3a"¥°‘ h.nE or (or)  ="no aHasexwo WK spemens”
Mpor pamies JanpeLien ENE] iSn.PS} Yenoewe NpH NEPEXDRE "NO SHAYEHNIO™:
£ 5P [Lt.SP) = "anauexme co exoga in.PS
metble SP.PS”
w Lk 5P (Gt.SP)= “amavuenwe co exopa in.PS
| Gonbwe SP.PS"
&E {in.PS) Homep exoga (1 win 2). Benwsmua,
B M3MEDEHHAR HA ITOM BXDAE, AONXHA AOCTWL
9 anasenns SP.PS ana nepexofa Ha cneayouwi War,
2% V)20 ofF (0FF) =mon he Hasiasen
(SP.PS) "Jnavenme” gnm nepexoda.
3uavenns —9999...9999 enmam.
(t.PS) [awTensnocTs wara. 3nauenun
00 4 0OMuH...99 4 99 MuH nam
00 mamr 00 ¢...99 mun 99 ¢
Napametpu
Ycrasox
Ha Ware Ne 1 =
(cm. puc. 11.16) @TNE
== Mapamerpsi Wara Ne 10
SEEYle
bL
:
@=|\=

PucyHok 11.15 — Cxema 3apgaHusa napameTtpoB lporpamm TexHonora u YcTaBoOK
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11 MporpamMmMmupoBaHue ¢ MOMOLLbLIO KHOMOK Ha NULIeBOM NaHenu npubopa

Mapametpsi Wara
P P - | (8P} Buon 5 nanky (CM. CXeMy 33jaHuA NapamMeTpoB
L}S- & 3 TapameTpLl yeTasox MporpaMm TexHonora)
A
[
MapameTtpsl YcTagok Ha gaHHom Lllare
v BuiGop Homepa Kanana i
NITH = !
e e B
Bl == |
NMapametpst Ycrasku
B Kanane Ne 1

B panHoi mogmdmkaLym
He ucnonsayercalor.-SP)
Hanwume xoppeKuUMK YCTaBoK:

3fecs
W ganee 3HaueHua
HOMep Ycraska Ges koppexums
Kaxana Ycraska + rpeﬁnx 1
Ycraeka + rpagwmk 2
(LF.LU) Cropocte
M3MEHEHWA YCTABKM,
3Hauenus

0.000... 9999 epn.vam./MuH

(P.-SP) Tun ycrasku:
uAL (vAL)="aHauenue"
FPo (Po) ="MouocTs”

(SP.LU) 3nayexwe ycTaeKu.
JnaveHun
-9999...9999 en.u3m.

177 | nonyctuMas rpasvua
B.L H ] domerowas ras
- 100 3nauenns

b. T HH (b.CH.H) Bepxnaa

L [ONYCTMMaRA rpaxuua
oon YCTaBKM,
Jrauenun

[F14| [&] -9999...9999 80.1M3M.

PucyHok 11.16 — Cxema 3agaHusa napameTtpoB lporpamm TexHonora n YctaBok
(npoponxeHue). 3apaHne napameTpoB YcTaBok Ha AaHHOM Llare Mporpammbl
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11 MporpammupoBaHue ¢ NOMOLLLIO KHOMOK Ha NULIeBON NaHenu npubopa

FMABHOE MEHIO
I onlo I
EEETEEE B SRR e e =l
« HaXarh u %uepxuaan
HE MeHee
Peakuus npubopa Ha
A 4 cny4aiiHoe OTKNIoYEeHNe NUTaHNs

(bEHv) Peakums npubopa

Ha CAY4aHOE OTKMIOYEHME MATAHKA:

rln (rUn) = B03Bpar B TOT Xe pexuM

@& }- PIS!{M .S1)= crapr MNporpammsl 1 Wara 1
of (StoP) = nepexog 8 cocrosuue CTON

M FFI'._L (FAIL) = nepexop 8 cocTosHue ABAPUA

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

« HaXaTh W YAEPXMBATL
He MeHee b C

CnyxebHbie napameTpsi npubopa
v

(mod.v) Moaudurauua npubopa,
MHbOPMALMOHHIA NapaMmeTp.

(doG) Konuuyecteo cBpocos
no watchdog.
MoxHO TONbKO OBHYNMTE.

(220) Konuyecteo
OTK/IOHEHNI NUTAHUA.
MOXHO TONLKO OBHYNUTL.

(rES) O6wwee KonU4eCTBO
POCOB.
MOXHO TONLKO OBHYAUTL.

| (r.SrC) Mpuumna nocnegHero
rart nepecopoca.
WMHpopMaumoHHbiii napamerp.

PucyHok 11.18 — Cxema pocTyna Kk cnyxe6HbIM napameTpam npubopa
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12 Jdkcnnyataumsa npubopa TPM151- 03

12 3kcnnyataumsa npubopa TPM151-09
12.1 Bknio4yeHue npubopa

Mocne BkntoyeHUs B ceTb NpMBOp NepexoanT B PEXMM, KOTOPLIN onucaH napameTpom Peakuus
nocre BoccTaHoBneHus nutaHus bEHv (cm. n. 3.9).

[Mpu nepeoM BkOYeHUM Npnbop Haxoautcesi B pexxume CTOIN, ons BbINONHEHWsT aBTOMATU4ECKN
ycTaHoBneHa nepsas lNporpamma v nepsbin Lar.

12.2 Bbi6op TeKyLen nporpaMmbl U TEKYLLEro Lwara Ans BbINOSIHEHUSs

B TPM151-09 Ha L4 Bcerga otobpaxatoTcs yepe3 TOYKYy HOMepa Tekywmx [porpammbl u
Lara. MmeHHo Tekywas MNporpamma, HaunHas c Tekywlero Lllara, 6ygeT 3anylieHa Ha BbIMOSHEHME

I3
NP HAXXaTuU KHOMKW L2n),

Onsa Toro, 4To6bl BbIbpaTh Heobxoaumble Ans BbinonHeHus [porpammy u Lar, Heobxoaumo
nocneagoBaTernbHO BbIMNOMHUTL AENCTBUSA, NpeacTaBreHHble B Tabnvue 12.1.

Tabnuua 12.1 — BbiGop TeKyluel nporpamMmbl U TEKYLLEro Lara

HeicTBUsa nonb3oBaTens Peakuus npubopa

1. Yb6eauTtbcsi, 4TO npubop HaxoauTcss B Un2: SkaP.
coctosiHum CTOIN.

Ln1: SEL. MpuGop nepenpeT B pexum BuiGopa

s .
. 1, YAEPXUBasi €€ HAXaTON,
yAep Mporpammel n Wara.

2. HaxaTb KHOMK
ye:
HaxxaTb KHOMKY i

3. Ona noateepxaeHus Bblibopa onepauun no
cMmeHe Tekywmx [Mporpammbl u Llara Haxatb

KHOMKY (Ansa oTMeHbl — HaXxaTb KHOMKY ).

v
4. BeiBGpaTh ¢ nomolwubio kHonok 128 n [¥] o6bexT
ANA N3MEHEHMS: )
— HOMep TekyLueil MporpamMmbi; U.V|2: nPrl.
— Homep Tekyuero Llara. LIN2: nSEP.

5. Ana noateBepxaeHus Bblbopa obbekta ans | Ha LUN1 HayHeT muratb usmeHsiemoe 3HayeHue

MN3MEHEHMS HaXaTb KHOMKY . Homepa lporpammel unu Lara.

6. YcraHoBuTb Tpebyemoe 3HayeHMe Homepa
AN
Mporpammel (LLlara) kHonkamu " .

7. ns noaTBepXxaeHUs HOBOro 3HayeHust HaxaTtb | LIM1 nepectaHeT muratb.

KHOMKY (ANs OTMeHbl — HaXaTb KHOMKY ).

8. [Ins Bbixoga mn3 pexuma Beibopa lMporpammbl

v Wara HaxaTb KHOMKY

Onsa Toro, 4To6bl BbIbpaTh Heobxoaumble AN BbinonHeHus [Nporpammy u Lar, Heobxoaumo
nocnenoBaTenbHO BbINOMHUTL AEVCTBUA, MpeAcTaBneHHble B Tabn. 12.1.

Mpumeyuanue — lMpu BbiGope Homepa nporpammbl (APrh) npuGop paspelaet BoIGPaTb TONBKO
Nporpammbil, 3anMyck KOTOpbIX paspeLleH (YyCTaHOBMEHO 3HaueHe «PaspelueH» B napametpe rnfr).

12.3 3anyck n octaHOBKa NporpaMmMbl TeXHosora

HesaBucumo ot TOro, BbinonHsietcs [lporpamMMa wnm HeT, NpuboOp CuUUTbIBAET TeKyline
M3MepeHns C MOOKMYEHHBIX AaTUMKOB 1 0ToOpaxaeT mx Ha L1,

B Ttabnuue 12.2 npeactaBneHbl AeACTBUS NOMb30BaTeNs NPU 3amnycke M OCTaHOBKE Mporpammbl
TexHorora u peakuusi npubopa Ha HuX.
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Tabnuua 12.2 — 3anyck n ocTaHOBKa NporpaMmbl TeXxHonora

OencTBua nonb3oBaTens

Peakuusi npubopa

3anyck nporpaMmbI TexHonora

MYE:
1. HaxaTtb KHONKy W yaepXxusaTb ee HaxaTon
B TeYyeHue 2 - 3 cek.

LIW2: YcTtaBka, npu 3TOM CBETUTCA CBETOAMOQL
«YCTABKA»

unu:

LIN2: Bpems, npolwedlee oT Havana TekyLiero
LWara, npn atom ceetutca ceetoguon «BPEMA
LLUATA».

HauuHaeT BbInonHATbCA Tekywasi Nporpamma c
Tekywwero Lllara (ux Homepa oTobBpaxalrTcs Ha
LIN4 yepes Touky)

Mepexoa B cocTtosinue NMAY3A n o6patHo

MYGE
1. Haxxatb KHOMNKK +

LIN2: YcTaska (Bpems wara) — rLnP.

2. Ans Bbixoda un3 pexuma NAY3A cnepyert ewle
TYCE
pa3s Ha)kaTb KHOMKU +

UN2: rlinP — Ycraeka (Bpems wara).
BeinonHeHuwe Mporpammel npogomnxaeTtcs

MpuHyauTenbHas octaHoBKa MporpamMmsl

nyGE
1. HaxaTb KHOMKyY W yOepXuBaTb ee HaxaToun
B TeyeHne 2 - 3 cek. BbinonHeHue lMporpammebl
OCTaHaBMnMBaeTCs.

LIN2: YcTaBka (Bpems wara) — SkaP.
BbinonHeHwe MNMporpammbl ocTaHaBNMBaeTCs.
Mpubop nepexoaunt B coctosiHne CTOIN.

Ha L4 otobpaxatoTcsa yepe3 TOYKy HOMepa
Tekywmx [NMporpammbl n LWara, kotopble 6yayT

vex

3anyLeHbl Npy HaXkaTuy KHOMKK Lerenl,

Mpumeuanue. Ecnu lNporpamma paboTtaeT no 6eCKkOHEYHOMY LMKIY, OCTAHOBUTbL ee

MOXHO TOJIbKO NPUHYAUTENTbHO C MOMOLLbIKO KHOMKKU

OkoH4aHue BbinonHeHus Mporpammbl. MepeBoa B coctosiHue CTOIN

Mocre OKOHYaHWSI HELMKIMYECKOW MporpaMmbl
npuBop aBTOMATUYECKN MEPEXOAUT B COCTOSIHME
KOHEL, NMPOIrPAMMBI.

LIN2: YcTaska (Bpems wara)—> End.

1. Ona nepeBoga npubopa B pexum CTOl

HaxaTb KHOMKY 1 yOepXuBaTb ee HaxaTon B

TeyeHue 2 - 3 cek.

LWN2: End — SkaP.
Ha U4 BoccTtaHasnusatoTca Homep Nporpammbl
1 Homep LLara, koTopble 6biny 3anyLeHbI.

12.4 PeXxnm pyyHOro ynpaeneHus YcTaBKomn

YT0Obl py4HOE W3MeHeHue YcTaBku CTano
[OCTYMHbIM,  HEOBXOAMMO  CHSTb  BMOKMPOBKY
pexvma PyyHoro ynpaeneHnusi. Ansi aToro crnegyet
yCTaHOBUTL ANs napameTpa PyyHoe ynpaBnexnue
bL.rU 3HayeHune «paspelieHo» (CM. Takke CXemy
Ha pucyHke 12.1).

8 § KoHdurypauna TPM151 (Ve He 3a83H0)
=3 Napawerpe: npnopa
=& Bnoknpoexw n nepeknioueHne pexImMoE

& Pyuroe ynpasneHne MOUHOCTEIO bl.ru

B Tabnuue 12.3 npeAcTaBneHbl OeiCTBUS MONb30BAaTENs B PEXUMME PYYHOrO yrpasreHus

YcTtaBKon 1 peakuusi npubopa Ha HUX.
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Ta6bnuua 12.3 — Py4yHoe ynpaBrneHue YcTaBkon

HencTBusA nonb3oBaTens

Peakuus npubopa

+ + (nopsimok

1. HaxaTb KHOMKM I
HaxaTusi BaXxeH) Ans nepexoga B pexum PyyHoro
yrnpaBneHus YcTaBKon.

3HaveHne YcraBkm Ha LUN2 HauHeT murathb.
3acseTtutcsa ceetoamon «PY1»

2. 3apatb Tpebyemoe 3HayeHWe YcCTaBkuM C
MOMOLLbIO KHOMOK:

hA

+ — YMeHbLUEeHNe 3Ha4YeHnA;
~

+ — YBEJIMYEHNE 3HaYEeHUA.

MN3meHsieMoe 3HayeHuMe YcCTaBkM MuraeT Ha
L2

3. [ns Bbixoda 13 pexvma Py4Horo ynpasneHus
i =

Crieayer elle pas HaxaTb KHOMKY i

3HaveHue YcTaBku nepectaHeT MuraTtb.

3HaveHne YcTaBku, KoTopoe
yCcTaHaBnuBaeTcs B pexume Py4yHoro
ynpaBneHus,, [OOMKHO  HaxoauTbCs B

Pabounit pexum

rpaHuuax, 3agaHHbix napamerpamu b.Ch.L 1
n b.Ch.H. Ecnu nonb3oBaTenb yctaHOBUT I
3HaueHue YcTaBku, nexawee BHe 3Tux |
rpaHuy, TO 4epe3 3 CeKyHAbl nocne

OTnyCcKaHNA KHOMOK + nnu +

npubop aBTOMaTMYEeCKM BOCCTAHOBUT TO
3Ha4yeHWe YCTaBKW, KOTOpOEe 3afaHo npu
KOHMUryprpoBaHum npudopa.

3agaHHoe BPYUYHYIO 3HayeHve
YcraBku He 3aHoCUTCA B
3HEeproHe3aB1CHMYIO namaTb. Mpw
NOBTOPHOM 3anycke Mporpammel
BOCCTaHaBNMBAaETCA WCXOOHOE 3HayeHue,
3afaHHoe npu KOHGUryprpoBaHUm
npubopa.

UIAB_HOE MEI’lI(J_g
[A] |
t ——— -oolb"_gf_—] ao-l-- == -@}
____;E_| ______ =% <]
« HAXATL W YASPKMBATL
He mexee b ¢
BAokHpoBKK
KHEPGMMBHHB
v PEXHMOB
(bL.rU}) Pyutoe
YTIPABACHHE:
0 (0) = pazpeweno
&l NE:] [ (1)= sanpeweno
2

PucyHok 12.1 — Cxema yctaHOBKM napameTpa
GNOKMPOBKMN PYYHOro ynpaBneHus
KHOMKaMu Ha nuueBOn naHenu npubopa

12.5 Pexum py4yHoro ynpasneHusi BbIXOAHON MOLLHOCTbIO

Utobbl  pyyHOE  U3MEHEeHMEe  BbIXOAHOW
MOLWHOCTM  PerynAtopa  cTano  AOCTYMHbIM,
HeobXoAnMO CHATb BrokupoBKy pexuma PyuyHoro
ynpaenexus.. [ins aToro cnepyeT ycTaHOBUTL ANSst
napameTtpa Py4yHoe ynpaBneHue bL.rU 3HaveHune
«paspeLLeHo» (CM. Takke cXxeMy Ha pucyHke 12.1).

BHumaHue!
ynpaBreHns BbIXOAHOW MOLLHOCTbIO.

= § Kordwrypauna TPMIS1 (Mmna ve 3aa3m0)
=] Naparerpe nprbopa

=& Bnoknpoerk n nepexmrodeHre pexyMos

& Pyuroe ynpasneHne MOUHOCTEIO bl.ru

Perynatop aBTOMaTU4ecku OTKIIOYAETCs NpuU Nepexoge B pexum  PyyHoro

B Ttabnuue 12.4 npencrtaBneHbl OeNCTBUS MOMb30OBaTeENsl B PEXUME PYYHOrO YnpaBneHus

BbIXOOQHOM MOLLHOCTbIO U peakums npubopa Ha HUX.
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Ta6bnuua 12.4 — Py4yHoe ynpaBrieHue BbIXOAHOW MOLWHOCTbIO

OencTBusa nonb3oBarens Peakuus npubopa

« ~
1. HaxaTh KHOMK + + (nopsiaoK 3HayeHve mowHocT Ha L3 HauHeT muraTtb.

« .
HaXaTus BaxeH) [N nepexoaa B pexuM PyyHoro 3acseTuTes caeToamon «PY1»
YNPaBMeHUsi BLIXOAHO! MOLHOCTLIO.

2. 3apatb TpebyeMoe 3HayeHMe MowHOCTM C | N3meHsemMoe 3HayeHue wmowHoctM (B %)
MOMOLLIbIO KHOMOK: muraet Ha LS.

[«] [w

Il + — YMeHbLUEeHNe 3Ha4eHud;
[«] [A

. + — yBeJin4eHne 3Ha4yeHunsa.

3. [ina BbiIxoga n3 pexuma quHoro ynaBneva 3HaveHne wmowHocTn Ha LUWN3 nepectaHet
ulm. mMuraThb.

criegyer euwle pa3 HaXkaTb KHOMKKU "’-’

12.6 ABTOMmaTuMyeckasi Hactpouka MNUO-perynsaTopoB

3apayen asToHacTpourkn [WO-perynatopa sBnsieTcs onpegeneHve 3a KOpoTKoe Bpems
npubnuanTenbHbIX NapaMmeTpoB HacTpovku Perynatopa, KOTopble MCMOMb3yOTCA B NocrneayloLlem
npoLecce perynupoBaHusi.

OcobeHHocTblo AHP siBnsieTcs To, YTO B XOo4e €e BbINOMHEHWS BO3MOXHO perynupyoliee
BO3JeNCTBME Ha OOBbEKT B OOMbLIOM AvanasoHe U ¢ GOMbLUON CKOPOCTbI0 U3MEHEHUsI. OTO MOXET
NPUBECTU K BbIXOAY W3 CTpPOsi OObekTa perynmpoBaHusi, Hampumep, BCMEACTBUE TMMAPaBIMYECKUX
yAapoB Uy HedonyCTUMbIX TeMMepaTypHbIX Hanps>KeHWHA.

12.6.1 O6wme npaBuna npoBepeHna aBToHacTponkn MUO-perynaTtopa

12.6.1.1 lpouecc aBTOHACTPOWKN NPOXOAMT HEMNOCPEACTBEHHO Ha 0ObEKTe, MO3TOMy Afs ee
OCyLLECTBNEHMS HEOOXOAMMO WMETb CKOH(UIYpUPOBaAHHbIN MNPUOOP C MOAKMIOYEHHBIMU K HeMy
AaTynkaMum 1 UCMOSTHUTENBHBIMU MeXaHU3MaMu.

12.6.1.2 YcnoBus, B KOTOpbIX NPOBOAWUTCSH aBTOHACTPOMKA, OOMKHbI OblTb MakcUMarnbHO
NpUBNMKEHbI K pearnbHbIM YCIIOBUSIM 3KCMnyaTaumm obbekTa.

12.6.1.3 B cnyyae ecnu TexHUYeckMe YCroBWUs IKCnnyaTauum obbekta He [omnyckawoT
MN3MEHEHUs1 PerynupytoLero Bo34encTBrs B LUMPOKOM AuMana3oHe U CO 3HAYUTENbHbIMU CKOPOCTSMU
M3MEHEHMS1, TO aBTOHACTPOWKY crieQyeT BbINOMHUTb B Py4HOM pexume (cMm. Mpunoxenue XK.2).

12.6.2. Nopsipok npoBeneHun NMpenBapuTensHoOn Hachomm PerynﬂTopa
KoHgpuzypupoeaHue npubopa Onsi npoeedeHust

{ 7~ NAPAMETPH IPHBOPA

lMpedeapumernbHoii HaCMPOUKU {7~ Perymmop e ..
Peaynsimopa (IMTHP) ﬁ-inmmmpom—.
A H Py Ha H
1. CkoHdurypupyitte — npubop B COOTBETCTBAM  C ! ”m';"mmmm
NOAKIIOYAEMBIMM K HEMy [AaTiMKaMu U WUCTIONHWTENbHBIMM - | ¥ MalCUManLH0 JomCTHS
MexXaHu3mamu. OTKNOHEHHE PRy el
2. YcrtaHosute B KoHdpurypaTope (MnM ¢ NUUEBOR naHenu et YdoP

npubopa, cM. pUCYHOK 12.2 3Ha4YeHWs nmapameTpoB aBTOHACTPOMKU
YO0 1 YdoP ans BbiGpaHHoro KaHana perynupoBaHus.

B npouecce aBTOHacTponkn perynupyemas BenuunHa 6yaet konebatbcs okono Ycrasku YO ¢
amnnutygon YdoP. Cnuvwkom 6onbwoe 3HaveHve YdoP moxeT npuBecT K HegonycTUmMomy
BO3JENCTBMIO Ha YynpaBnsembli o6bekT. Hanpotus, npu cnuwkoMm manom 3HadeHun YdoP
BO34eNcTBne Ha obbekT ByaeT HegoCTaTOuHbIM, M ero napameTpbl OyayT onpeaeneHsl HETO4HO. [Npu
perynupoBaHuv TemnepaTypbl onTumanbHoe 3HaveHne YdoP Haxoputcsa B guanasone 5...30 °C.
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PaBoumit pexum

Buifop Homepa Kanana 1 H
H n | |
J— I
I—@ !

-

L4 1} pol 7]

" gnn Kawana Ne 1

(Y0) Havanexas mowHocTs ang NHP, %
3Havenua -9999...9999 en.uam.

(YdoP) MakcumansHo gonyctumoe
OTKNOHEHWE PETYNMPYEMONA BENHYMHBL,
3uavenun 0...9999 en.uam.

(r.EL} Tin WCNONHKTENLHOMO
MEXZHWIMA

(t. vAL) Bpema nonkoro xopa
3% NOBUUMOHHOTD MEXHWIMA

(P. TOL) [ionycTiMoe OTKAOHEHME
MOLHOCTH, %

0 =
oM. P3 Ha Gazoawit npwbop TPM151
[ TORLKD LT ONBETHEX MOALIORITENEH)

PucyHok 12.2 — Cxema 3ajaHuA napameTpoB ABTOHacTpPOWKHM
C NMoMoLbLI0 KHONOK Ha NMueBoW NaHenu npubopa

Onepauuu, BbiNoONHAEMble Ha OO bekTe:
BHumaHue! [pu 3anycke npenBapuTENbHON HACTPOWKM NpUGOP [OOMKEH HaxoauTbCs B
coctosiHum CTONM (Ha LIN2 oToGpaskaeTcs crnoso «SkaP»).

1)

2)

4)

OcyLecTBnAeTca BXogd B pexum ABTOHACTPOMKW, AN 9TOTO OAHOBPEMEHHO HaXMMaloTcs
¥
KHOMKK + inopn,qox HaxaTus BaxeH). Ha L1 oTobpasutcsa cnoso «Anr». Criegyet

Haxatb kHonky 2% nns noaTeepxaeHus.

2 [
Mo wHamkaumm Ha LW1 kHOnkamm " Bblbupaetcss KaHan, B KOTOPOM HaxoguTcs

HacTpausaembln Perynatop. CnefyeT HaxaTb KHOMKY ﬁ ANSA NOATBEPXAEHUS.
HabntoaanTte 3a NpoLeccom N3MEHEHNS perynmpyemon BennyuHbl no LIN1 n BeixogHoro
curHana perynsaropa no LiN2.

Mpubop fomkeH paboTaTb B pexvme ABYXMO3NLIMOHHOTO PerynupoBaHns, Koraa BbIXOOHON
curHan perynatopa nepeknioyvaeTcd Mexay MakcumanbHeiM Pmax = 100 % wu
MUHUManbHbIM Pmin = 0 % ypoBHAMMU.

Mocne 3aBeplUeHUs HACTPOMKM, Ha 4YTO yKaxkeT Mmurawuwee «danE» Ha LN2, cnegyet

HaXaTb KHOMKY . Mpubop Bo3BpaTUTCH M3 pexnma ABTOHACTpoliku B coctosiHne CTOIT.
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12.6.3 UHaukaumsa napameTpoB aBTOHACTPOMKHU

Bo Bpemsi npoBeneHWsi aBTOHACTPOMKM Ha
U1 n UW2 no ymonuaHuio oToGpaxatoTcs
TEKyLLUME 3HAYEHUs1 PErynupyemMoi BernuuYuHbl U
BbIxoOgHOro curHana Perynatopa. Haxatvem

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

12.6.4 OcTtaHOBKa aBTOHACTPOMWKMU

B Tabnuue 12.5 npencrtaBneHbl OenicTBus
nosib3oBaTens Npu OCTAHOBKE aBTOHACTPOWKA U
peakums npubopa Ha HUX.

Tabnuua 12.5 — OcTaHOBKa aBTOHACTPOMKM

¥

Ha UW1 —3Ha4eHwe PEryiMpyeson BENMYMHL,
Ha LM2 —3navense ssxonnoro curiana Perynatopa [%)

&

Ha LM1 —nonoca nponopusonanskocTw peryrnaropa Pb [en./%];
Ha UW2 —nocToauHan wiTerpuposanma: ti [c]

1=
Ha U1 —moayns eexropa KX CHCTEME! B OKD

PEIOHAHCHOR YACTOTH ANA TEXYWMX HACTROSK perynaTopa rS;
Ha UM2 —dasa sextopa KNX GS [rpan.]

1=
Ha L1 —cpeapexsanpatyiHoe OTKAOHEHKE MOBYNA BexTopa KX
N0 NN pacHeTHeM nepwonam ds;

Ha LW2 PACHETHBE

=

PucyHok 12.3 — Cxema nepekntoyeHus
MHAUKaALUKN B pexxume ABTOHACTPOMKHU

OencTBusa nonb3oBaTens

Peakuusi npnbopa

1. HaxaTtb kHOnKy . Un1: HALE.
Mprbop 3anpalunBaeT NOATBEPXAEHNE BbIXOAA.
2. ns nogTBepxaeHus Bbixoga criegyet HaxaTtb | Npubop nepexoaut B Pabouni  pexum
KHOMKY (ans  oTMeHbl cnegyeT HaxaTb VHOMKaUAW (NpU OTMEHE — BO3BPALIAETCS B
B pexum ABTOHACTPOMKM).
KHOMKY ).

12.6.5 Bo3MoxHble Npo6rnemMbl Npy NpoBeAeHUN aBTOHACTPOMKN

B Tabnuue 12.6 npeacraBneHbl BO3MOXHblE
crnocobbl NX yCTpaHeHUs.

Ta6bnuua 12.6 — Bo3amoxHble npo6nemMbl npu
78
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Mpo6- MNMoka3anusa LU
Bo3MOXHble NPUYNHBI Cnoco6bl ycTpaHeHUs
nema L2 Ln1
StoFP GPPY | MNonbitka 3anyctutb  OcHoBHyto | 3anyctuTb lMporpammy u Lar,
2 (StoP) (SP.Pw) | HacTpoiiky Ha Lllare, Ha koTOpoM | Ha KOTOpPOM 3aaaH Tvn ycTaBku
g5 muraet 3aaH Tun ycTaBKU KMOLHOCTbY. «3HauYeHue», UM 3ameHnTb Tun
= R ycTaBKM Ha Tekyuiem Llare.
oo
e SPRL 3HayeHne  YcTaBku ewe He | JoxpaTtbes ctabunusauun
g9 (SP.Al) CcTabunnmManpoBanoch. 3HayeHus Ycrtasku (cMm. LIN2) n
F 3HaYeHus! perynupyemon
- BenuyuHel (cM. LM1). TMocne
< aToro NPOAOIMKNTL
aBTOHACTPOMKY.
FRCL nlin | OBbeKT ynpaBneHWs CyLEeCTBEHHO | YMEeHbLIUTb amMnnutyay
(FAIL) (n.Lin) HenvHeeH  (HarpeB  MpoucXoauT | BO3AeNCTBUMS (napameTp
3HauuTenbHO GbicTpee oxnaxaeHus; | YdoP) mnm U3MEHNTb
MM Bbixogut Ha 100 % mMoLlHOCTK). 3Ha4YeHne YCTaBKu.
d5e Yucno nepuoaos npeBbICUNO | YBENUMUUTb amnnuTygy
3 (dSKo) | monyctumoe 3HauyeHue; amnnuTyabl | BO3AEWCTBUIA (napameTp
g konebaHui 3TUX nepvogos | YdoP) unm gonyck
s 3HaAUNTENbHO OTNMYaTCA APYr OT | CcpedHeKBagpaTU4HOro
g_ apyra (BO3MOXHO nNpuW  CUMbHbIX | OTKIMoHeHus (napameTp dSKo)
2o nomMexax).
sz [Mepvog Bo3myLLaoWmMx KonebaHun | YBenuuntb WHTEerpanbHyo
s g CMULIKOM Marl. nocTosiHHyto (napameTp ti).
3 > Ph BblunmcneHHoe  3HayeHWe MNomnochl | YBENuunTb amnnuTyay
2 T (Pb) NpOMOPLMOHANbHOCTU HEQOMYyCTUMO | BO3AENCTBUN (napameTp
S " BbIXOAUT 3a npegens! | YdoP) n NOBTOPUTL
3 [0,001...9999] aBTOHaCTPOWKY.
B [ BbluMcrieHHOe 3HayeHre NocTosiHHOW | Ecnu oHa 3akoHumMTCA C Tem xe
< (ti) WHTErpupoBaHUsi HeZOMyCTUMO U | pesynbTaToMm,  WCMofb3oBaTb
BbIXoAuT 3a npegensl [0...65535] ABYXno3numoHHbin - (ON/OFF)
PLld | BbluucneHHoe 3HaveHue perynsTop
(P.CLd) | koacbcpuumeHTa XonoaunbHUKa

HeOonycTMMO U BbIXOAMT — 3a
npegensi [0,01...10,00]

12.7 ABapuiHble cUTyauum U NX BO3MOXHbIE€ NMPUYMHBI

TPM151-09 pasnuyaeT asa snga ABAPUWN: Kputunyeckyto n Hekputunyeckyto.

KpuTnueckasi aBapusi B CBOK o4epefb MOXET ObiTb C curHanusauuen n 6e3 Hee.

12.7.1 Kputnyeckana ABAPUA

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

O Kputuuyeckort ABAPUWU curHanuampyioT:
coobuieHue «FACL» Ha LIN2;
HenpepbIBHOE cBeyeHune ceeTtoanona «ABAPUAx.
Mocne ycTtpaHeHus npuymHel ABAPUW Bo3MOXHO BO306HOBMNEHWE paboTbl (MepeknioyeHne B

nyex
COCTOsiHWe, npefliecTBoBaBllee HactynneHnio ABAPUW). [ins aToro cnefyet HaxaTb KHOMKY .
Ecnv npuunHa ABAPUWN He Obina KOppekTHO ycTpaHeHa, To npubop aBTOMaTU4ecku BepHeTcs B
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coctosiine ABAPUA.
[ns Toro 4to6bl NPMHYAUTENBLHO NepeBecTy Npubop n3 coctosiHnsa ABAPUA B cocTtosiHme CTOIN

(STOP), cneayeT HaxaTb kHomKky [,
Cxema ynpasneHusi npubopom B coctosiHum Kputnyeckon ABAPUW nokasaHa Ha pycyHke 5.3.

12.7.2 Hekputnuyeckaa ABAPUA

Mpn Hekputnuyeckon ABAPWUW [porpamma npopomkaeT BbiNonHATbCA. [pubop BbligaeT
npeaynpexaeHue, 1 y onepaTopa eCcTb BO3MOXHOCTb ONepaTUBHO YCTPaHUTb HEUCNIPAaBHOCTb [0 TOro

MoMeHTa, koraa ABAPUA cTtaHeT kKpuTuieckon.
O Hekputuueckon ABAPUN curHannsupytot:

CGpOC WHOuKaumm o HerI/ITI/NeCKOIZ aBapumn ocyLlecTendaeTCcA KHOMKOW .

coobuieHne «Ak», nepuoamyecku (C nepuodomM ~2 ¢) BeicBeunBatoLleecs Ha Li4;
MuraHue ceetoguona «ABAPUA».

BLi0g |

12.7.3 BbisicHeHue npuyinHsl ABAPUA

Ons Toro, 4to6bl BbISICHUTL MpuunHy 6o ABAPUW (Kputudeckon unu HekpuTtuyeckon),

cneayeT HaxaTtb U YOepXKMBaTb KHOMKY . Ha U2 otobpasutca Kog ABAPUN.
Mepeyerb Kogos ABAPUW npuBeneH B Tabnuue 12.7.

Tabnuua 12.7 — Bo3MoXHble NPUYNHBLI aBapui

Kop Mpuunna ABAPUU
203 Owwnbka nsamepeHns Npu BeIYMCIIEHNN YCMOBUSA Nepexoaa Ha cneayrowmn LWar
204,130 Owmbka KoHUrypaLmm, He 3agaH U HeNpaBuIbHO 3a4aH UCTOYHMK CUrHana ans
NpoBepKX ycrnoBus nepexoaa Ha crneayowwmi Lar
90 Owwnbka KOHdUrypaumm: «nycToro wara» He AOMKHO ObiTb
100 Owwnbka nsmepeHns
220 ABapus nocne oTknoYeHus nutanmsa (cMm. napametp bEHv)
ABAPUU
80 OwwnboyHoe namepeHne B coctosiHin PABOTA
192 He nogkntoveHo BbixogHoe ycTponcTeo
208 He noakntoveH Perynsartop
Hekputnyeckue ABAPUN
8 Owwnbka npu paboTte B pexvme Py4Horo ynpasneHus
176 OwmnboyHoe usmepeHune B cocegHem Kanane

12.8 UHdopmMaumnoHHble coobweHnsa Ha LcpoBbIX MHAUKaTOpax

B npouecce paboTbl Npubop MOXEeT BbIBOAUTL Ha LIMPOBbLIE NHAMKATOPB! MHPOPMAaLMOHHbIE
COOOLLEHMS, CMMCOK KOTOPbIX NpeAcTaBneH B Tabnvue 12.8.

Ta6bnuua 12.8 — Cnucok nHOPMaLMOHHbIX COOBLLEHUM Ha LU pOBbLIX HANKATOPaX

LN, Ha koTopom
Coob6LeHue oTob6paxaeTtcs OnucaHme coobLieHns
coobuieHune
End Lin2 BbinonHexue Nporpammbl 3aKOHYEHO
StoP L2 Mpubop HaxoguTcs B coctosHum CTOMM
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12 Jdkcnnyataumsa npubopa TPM151- 03

OKoH4YaHue Tabnuubl 12.8

LN, Ha koTopom
CoobLeHue oTob6paxaeTtcs OnucaHme coobLieHus
coobuieHune
rlinP L2 Mpn6op HaxoauTcs B coctosHum MAY3A
FRCL Ln2 Mpubop Haxogutcs B coctosiHum ABAPUA
AE Ln4 Mpubop HaxoouTcst B COCTOSIHUM HekpuTnyeckon asapum
(Hagnuch nosiBNsAETCs Kaxable 2 ¢)
Pr.5P Lin2 3apaHa YcTaBka TMna «MOLHOCTb»
oFF L1 [aTymk He NoaKMNYeH
doFF Ln1 [aTynk He NoaKMnYeH
LLl! L1 Vi3mMepeHHoe 3Ha4yeHVe CNULLKOM Masno
HHHH, L1 VI3MepeHHOe 3Ha4YeHne CrnLLIKOM BENNKO
.- . L1 O6pbIB AaTymnka
[THHHH L1 KopoTkoe 3ambikaHue gaTyuka
no.fA L1 KaHan perynupoBaHusi OTKIMIOYEH
SEL L1 Bbi6op Homepa MNporpammel u LWara
00 e Ln3 BbixogHas mowwHoctb 100 %
(ToYka muraer) (oTOGpaxeHune Ha ABYXCYMBONbHOM MHAMKATOPE)

12.9 MpuHyauTenbHas nepes3arpy3ka npuoopa

Ecnn obHapyxwusaeTcsi, 4to npubop TPM151-09 Hayan B kakux-nubo pexumax pabotaTb
HEKOPPEKTHO  (3TO MOXET  CIyuMTbCs, Hanpumep, TMpU  CUMbHBIX MOMEexax Wnu  nocne
nepekoHUrypnpoBaHus), crieqyeT OCyLLECTBUTL €ro nepe3arpysky.

nyeE
[Ons nepesarpy3ku npubopa Heo6xoaMMO OAHOBPEMEHHO HaxaTb KHOMKM + + .

MNpumeyaHne — OO6blYHOE oOTKNloYeHWe npubopa OT nuTalOWen ceTu He npuBedeT K
nepesarpyske, Tak kak MHopMaLus O COCTOSIHUKM NpMbopa CoXpaHseTcs B ero namsatu B TeveHue 1
MUHyTbI 30 cekyHA.

nyex
Ecnu npubop «3aBuC», He NepesarpyaeTcsi OT HaXaTusi KHOMOK + + , TO HeobxoamMmo

BbIKMIOYNTL MUTaHWe npubopa Ha 3 4yaca, W, Mocre BKMHOYEHUS NUTaHWs, NpuGOp BOCCTaHOBUT
paboToCnOCOBHOCTD.
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13 TO, 14 MapkupoBka, 15 TpaHcnopTUpoBKa

13 TexHuueckoe obcnyxuBaHue

13.1 O6cnyxuBaHne TPM151 npu akcnnyatauumn 3aknioyaeTcs B ero TeXHWYECKOM OCMOTpE.
Mpu BbINONHEHUN paboT HeobxogMmo cobniogante Mepbl 6He3onacHocTn (masa  «Mepbl
6e3onacHoCTWY).

13.2 TexHuyeckui OCMOTp nNpubopa NPOBOAUTCS OOCMYXMBAKOLWMM MEPCOHANIoM He pexe
OlHOrO pa3a B 6 MecsLeB 1 BKMoYaeT B cebs BbINOMHEHNEe crieayoLwwmnx onepauui:

—  OY4MCTKY Kopnyca npubopa, a Takke ero KneMMHbIX KOMOAOK OT MbIfK, rPAi3n U NOCTOPOHHUX

npeameTos;

—  MpOBEpKy kayecTBa kpenneHust npubopa;

—  MpOBEpKY KayecTBa NOAKMIOYEHUS BHELLHKX CBSI3eN.

O6HapyXeHHbIe NPU 0CMOTPE HeOCTaTKN CrefyeT HEMEANEHHO YCTPaHNUTb.

14 MapkupoBKa 1 ynakoBKa

Mpun nsrotoBneHnn Ha npnbop HaHocATCSA:

—  ycrnoBHoe 0603HauyeHue npubopa;

—  cTeneHb 3awmTbl no FOCT 14254;

—  TUN NUTAIOLLLEro ToKa U HanpshkeHue nuTaHns, noTpednsemas MOLLHOCTb;

—  KIacc 3almMTbl OT NopaxeHusi anekTpuyeckum Tokom no FOCT 12.2.007.0;

—  3aBoAckKoun HoMep npubopa 1 rog BbiNycka;

—  eduHbIN 3HaK obpalleHns NPoAyKUMM Ha pbiHKE FOCYAAPCTB-YIeHOB TaMOXeHHOro cow3sa
(EAC);

—  CTpaHa-u3rotoBuTenb;

—  TOBapHbIN 3HaK.

Ha notpebuTenbckyto Tapy HAHOCUTCS:

—  HaumeHoBaHwe npubopa;

—  eduvHblA 3HaK obpalleHns NpodyKUMM Ha pbiHKE rocyAapcTB-4neHoB TaMoXeHHOro cotosa
(EAC);

—  CTpaHa-u3rotoBuTeb;

—  3aBOofCKOW HOMep npubopa 1 rog Bbinycka.

YnakoBka npubopa nponsBoanTCa B NOTPEOUTENbCKYO Tapy, BbINOMHEHHYIO U3 rO)PUPOBaHHOIO

KapToHa.

15 lNpaBuna TpaHCNOPTUPOBAHUSA U XPaHEHUSs

Mpunbop JomkeH TpaHCMOPTUPOBATLCS B yNakoBke Mpu TemnepaType oT MUHyc 25 go +55 °C n
OTHOCWTENbLHOW BMaXHOCTN Bo3ayxa He 6onee 95 % (npu +35 °C).

TpaHcnopTMpoBaHWe [ONyCKaeTCs BCEMM BUAaMM 3aKpbITOrO TpaHCnopTa.

TpaHcnopTMpoBaHWe Ha  camorneTax [OJ/DKHO  Mpou3BOAMTBCS B OTannMBaemblix
repMeTU3MpPOBaHHbIX OTCEKaX.

Ycnoeua xpaHeHuss TPM151 B TpaHCrnopTHOW Tape Ha cknage notpebutenss [OOMmKHbI
cooTBeTcTBOBaTH ycnosusim 1 no FOCT 15150-69.

Bosayx nomelleHust He JOIMKEH coaepKaTb arpecCUBHbIX NApoB U ra3os.
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16 KomnnekTHocTb, 17 MapaHTUiHbIe 06si3aTenbLCcTBa

16 KomnnekTHoCTb

Mpu6op TPM151-09 1 wr.
KoMMneKT MOHTaXHbIX 311IeMEHTOB 1 k-T.
PykoBoacTBO No akcnnyaTtaumm 1 ak3.
MacnopT n MapaHTUHbIN TanoH 1 aka.
MeToaunka noBepku no TpeboBaHuWIo 3aKasvmka

MpumeyaHue — N3rotoButens ocTaenseT 3a cobon npaBo BHECEHWS JOMNOMHEHUN B
KOMMNJIEKTHOCTb U3genua.

17 MapaHTUHbIe 06s3aTenbLCTBa

17.1 WN3rotoButenb rapaHTupyetr cooTBeTcTBMe npubopa TY npu cobniogeHun ycnosui
aKcnnyatauum, TPaHCNOPTUPOBAHNS, XPAaHEHUS! U MOHTaXa.

17.2 TapaHTUHBIA CPOK AKCnyaTaumm - 24 MecsiLa co OHS NPOoAaxu.

17.3 B cnydyae Bbixoga npubopa 13 CTposi B TeYeHWe rapaHTUAHOrO cpoka npu cobnogeHunm
nonb3oBaTefnieM YCroBuIn KCNyaTauun, TPaHCMOPTMPOBAHUS, XPaHEHUS U MOHTaxa npeanpuaTue-
N3roToBuUTENb 06A3yeTCA OCYLLECTBUTL €ro 6ecnnaTHbIi PEMOHT UMK 3aMeHy.

17.4 B cnyyae Heo6xoOMMOCTM rapaHTUWHOIO W MNOCTrapaHTUAHOIO PeMOHTa npoayKuuMu
nonb3oBareflb MOXeT 0bpaTUTLCS B N0OON U3 pernoHanbHbIX CEPBUCHBIX LEHTPOB, agpeca KOTOpbIX
npuBeaeHbl Ha calTe KOMNaHMWM: WWW.OWeN.ru U B rapaHTUNHOM TaroHe.

BHumaHume!

1 [apaHTUiiHbIN TarnoH He aercTBUTeNeH 6e3 gaTthbl Npodaxy U WTamna npoaasLa.
2 KpenexHble anemMeHTbl BKIaablBaTe B KOPOOKY HE HYXKHO.
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MpunoxeHue A. FabapuTHble YepTeXxu

MpunoxeHune A. FabapuTHbIe YepTexu
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PucyHok A.2 — Npu6op wmutoBoro kpenneHus L1
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MpunoxeHue B. CxeMbl NoAKNOYEeHUsA

MpunoxeHue b. CxemMbl nogknO4YeHNUA

TPM151
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MpunoxeHue B. MNepeyeHb NnporpaMmMupyeMbiX napameTpoB

MpunoxeHune B. NepeyeHb NnporpaMmmupyemMbix napamMeTpoB
Ta6bnuua B.1 — Cnucok nporpammupyembix napaMeTpoB

[donycTumble 3Ha4YeHus
Wms Hassanue Cume. 3HaueHus (B KoHdurypartope)
Ha LIn2
OBLWUE NAPAMETPbI
dEv Ha3ssaHwe npu6opa YcTaHaBnMBaeT U3roToBUTENb
VEr Bepcusa N0 YcTaHaBnmMBaeT N3roToBUTENb
NAPAMETPbI MPOrPAMM
O6wure napameTpbl NporpamMmm
t.SCL Macwwtab BpemeHm Haln Yacbl-MUHYTHI
nbEC MWHYTbI-CEKYHAbI
Mporpamma Ne...
rnPr PaspelueHue 3anycka nporpaMmmbl Iy Paspewmntb
{ 3anpetutb
Mporpamma Ne...\ Lar Ne...
St.tY Twn wara =18 OOGbIYHbIV War
Lo Lar ¢ nepexonom
na KoHeL, nporpammeil
LG.PS | JNloruka nepexopa Ha cregyoLiunia opP Mo 3HayeHuo
war ECARE Mo BpemeHu
RAnd Mo 3HayeHuto N BpemeHu
or Mo 3HaveHuo NJTN BpemeHn
Sn.PS YcnoBue npu nepexoge «no LESP BennuvHa in.PS < 3HaveHns
3HAYEeHUIO» Lt.5P Benuuvxa in.PS > 3HayeHus
in.PS Homep Bxoaa, BenM4YMHa ¢ KOTOPOro oFF Bxoa He Ha3HayeH
[OJKHA AOCTUYb «3HadveHus» SP.PS { Bxop Ne1
2 Bxoa Ne2
SP.PS «3HayeHune» ans nepexoga -9999...9999
t.PS [nuTtenbHocTb Wara 0.0...1092.15
NAPAMETPbI BXOOOB
O6wme napameTpbl BXOA0B
Cj-.C ABTOMaTN4eckas Koppekuusi no oFF BbikntoyeHa
Temneparype cBobogHbIX kKoHUoB TI1 an BkntoyeHa
Bxoa Ne...
in-t Tun gatyunka oFF [aTtynk oTknoYeH
r. Y20 TCM 100M W,4=1,426
r4b6 TCM 50M W0=1,426
r.385 TCI 1001 W;0=1,385
1‘35’ TCIM 1000 W100=1 ,391
E_L TXK (L)
E_V TXA (K)
H-50 Oatynk -50...+50 mB
385 TCN 50N Wy40=1,385
,-EIHI TCM 50|-| W100=1 ,391
478 TCM 50M Wiqo=1,428

MpopomkeHune Tabnuubl B.1
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MpunoxeHue B. NepeyeHb NporpaMMupyemMbIX napameTpoB

nOI‘IyCTI/IMbIe 3HaYeHus

Wiz HasBanue :;“HVIB.Z 3HayeHus (B KoHdurypartope)

= Jatunk 4...20 MA

W= Hatumnk 0...20 MA

s Oatuvk 0...5 MA

ot Hatunk 0...1 B

r.4Y78 TCM 100M W;go=1,428

r-23 TCM rp. 23

E L | TOP(B)

E_S TNn(8s)

E - |TON(R)

E n | THH(N)

E_3 TXKK (J)

ER! TBP (A-1)

EAZ | TBP (A2)

ERI | TBP (A3)

E_E | TMK(T

P09 | [atuvk nonoxeHus pe3ncTUBHbIN
900 Om

P20 [laTunK NonoXxeHUs ¢ TOKOBbLIM
Bbixogom 0..20 MA nnun 4...20 mA

POS [aTunK NonoxeHns ¢ TOKOBbIM
BbIxogom 0..5 MA

Lont” [aTunK KOHTaKTHBbIN

b7 TCH 100HW40=1,617

e/~ TCM 500MW140=1,426

EYPR TCM 500MWg0=1,428

E3HS TCIM 500MW;00=1,385

b33 | TCIM 50001 Wigo=1,391

E391 TCIMN 500HW40=1,617

L& {1 TCM 1000MW,00=1,426

kYR TCM 1000MW,¢0=1,428

k385 TCM 1000MW,00=1,385

391! TCIM 1000MW0=1,391

LR TCM 1000HW;40=1,617

P r2d | OaTtuuk nonoxeHus pesncTUBHbI

2000 Om

Mpumeyanue * B npubope TPM 151-03 3T¥ AaTYMKM HE UCMOMb3YHOTCS

in.Fd [MocTosiHHasA BpeMeHu LmdpoBoro 0...1800 [c]
dunbTpa
in.FG lMonoca ungposoro gpunbTpa 0...9999 [eq. nam.]
itrL Mepvog onpoca gatyvka 0,3...30 [c]
in.SH COBUr XapakTepUCTUKN aTymka -999...9999 [ea. u3m.]
in.SL HaknoH xapakTepucTukun gatymka 0.9..11
Ain.L HwxHsa rpaHyua ananasoHa -999...9999 [ea. u3m.]

n3mepeHusa

(TOJ'IbKO OnA aKTUBHbIX ,ClaT‘-WIKOB)

MpogomkeHune Taénuubi B.1

Uma | HasBaHnue

JonycTuMmble 3Ha4YeHus
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MpunoxeHue B. MNepeyeHb NnporpaMmMupyeMbiX napameTpoB

;"&‘MB'Z 3HauyeHus (B Kondurypartope)
Ain.H BepxHsas rpaHuua gnanasoHa -999...9999 [en. nam.]
n3mepeHust (TONbKO ANSi aKTUBHbIX 4ATYMKOB)
NAPAMETPbI BbIYMUCINTUTENA
CAL.t dopmyna BblMUCIINTENS rEPE MosTOpUTENDL
Su B3BewweHHas Cymma
Sor KBagpaTHbIn KOpeHb
rRE YacTHoe
tor Makcnumym
hott MuHUMYM
RrlF CpepHee ApudMeTuyeckoe
H BbluncnuTens BnaxHocTu
OFF BbluncnmTenb oTkNYeH
A.ist McnxpomeTpuryecknin KoaddULUNeHT 0064...0.14
Ans pacyeTa BNaXHOCTW
CL.Fd MocTosiHHasA BpemeH 0...1800 [cek]
undpoBoro punbTpa
CL.FG Monoca ungposoro gpunbTpa 0...9999
dP Kon-Bo 3HaKoB nocrie AecATUYHON 0...3
TOYKM Ha MHAMKaTope
n.in.C Konunuectso aprymeHToB 1,2
BblYUCIIUTENS
t.in.1 Tun aprymeHTa Ne1 BblyucnuTens dRE Oatumk
FLE- CeTeBol punbTp
In.1 Howmep (cuutas ot 0) Bxoaa Iy BXO[ Ne1
{ BXO[ Ne2
SCA1 Becosoii koadh. [ins dopmynbl —100...1000
«B3BELUEHHasi CymMMa»
t.in.2 Twn aprymerTa Ne2 Bbluncnmtens o BXOM Ne1
{ BXO[O Ne2
In.2 Howmep (cuutas ot 0) Bxoga 1,2
SCA2 Becosoii koadh. [ins dopmynbl I —100...1000
«B3BeLUeHHas cymma» {
NAPAMETPbI PEFYNATOPA
PerynsaTtop Ne ...\NW-perynsTop
Pb [Nonoca nponopuMoHansHOCTH 1...9999 [ea. nam.]
ti MHTerpanbHas nocTosiHHas 0...65535
td.ti OTHoLeHne guddepeHumnansHom 0...0.3
NOCTOSAHHOW K MHTErpanbHOn
i.UPr OrpaHunyeHne MakcuMyMa vHTerpana -100...100 [eA. nsm.]
i.min OrpaHuyeHne MUHUMYMa UHTerpana -100...100 [eq. nam.]
P.nom HomunHanbHasi MOLWHOCTb -100...100 [eq. nam.]
PerynsaTtop Ne ...\ABToHacTpoWka
YO YcTaBka aBTOHaCTPOMKK -9999...9999 [eq. nam.]
YdoP MakcumarnsHo gonycTimoe 0...999 [ea. uam.]
OTKIIOHEHWE perynmpyemom
BENWNYMHBI
MpogomkeHune Taénuubl B.1
Uwist Hassanue HdonycTumble 3Ha4YeHuUs
CumB. | 3HayveHus (B Kondmryparope)
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MpunoxeHue B. NepeyeHb NporpaMMupyemMbIX napameTpoB

Ha LIn2
t.vAL Bpewms nonHoro xoga 3-x 0:01...999 [eq. uam.]
nosuumoHHoro MM
NAPAMETPbI YCTABOK

YcraBku perynsatopa Ne... \ YctaBku B nporpamme Ne...\ YcraBka Ha ware Ne...
LF.LU CKkopoCTb BbIXOAA Ha YCTaBKy 0...9999 [ea. nsm./mMmuH]

P.-SP Twvin ycTaBkn ufll 3HayeHve

Po MoLHoCTb

b.CH.L | HwxHsa rpaHnua 3agaHns ycTaBku —9999...9999 [ea. nsm.]
b.CH.H | BepxHsia rpaHuua 3agaHus ycTaBKu —9999...9999 [ea. nsm.]
SP.LU | 3HayeHue ycTaBku —9999...9999 [eA. n3m.]

NMAPAMETPbI OTPAHUYEHUS BbIXOOQHOW MOLLUHOCTU

Ot perynsitopa Ne...

P.rES MakcumanbHas CkopoCTb U3MEHEHMS 0...100 [%/MuH]
BbIXOAHOW MOLLHOCTH
P.UPr MakcumanbHas BbIXO4Hasi MOLLHOCTb —100...100 [%]
P.min MwuH1ManbHas BbIxogHast MOLHOCTb —100...100 [%)]
NAPAMETPbI BJIOKA YNIPABNEHUA UCNOJIHUTENIbHBIMUA MEXAHU3MAMMU
db.F 30Ha HevyBCTBUTENBHOCTY ANS (%) 0.05...10 [%]
3aJBWXEK
DLP Hanuuune gatynka nonoxeHus no Het
3a4BWKEK HES EcTb
i.DP Homep Bxoaa gaTunka nonoxeHusi i — BXO[ Ne1
{ — BXO[ Ne2
t.StP MWH. BpeMsi OCTaHOBKM 3a[BWMXKU 0:01.....16:39 [MnH]
TP.L MwH.Bpemsi paboTbl 3aABUXKKN 0.1...10 [cek]
Tp.H [NonHoe Bpems xoaa 3a4BUXKK 0:1..... 166:9 [MuH]
TFP Bpewms BbiGopku niodta 0.1...10 [cek]
LSP VicxoHOe nonoxeHve 3aaBwkkn B % 0....100 [%]
CETEBbIE NAPAMETPbI NIPUBOPA
bPS CkopocTb 06mMeHa AaHHbIMU 2400, 4800, 9600, 14400, 19200,
28800, 38400, 57600, 115200
[k6uT/C]
LEn [nuHa cnosa AaHHbIX 7 vnn 8 [buT]
Prty KoHTponb yeTHOCTM no OtcyTcTBYyeT
EuEn YeTHOCTb
odd HeyeTHocTb
Shit KonunyectBo cTon-61T B NochIke 1vnm 2
A.LEn [nuHa ceTeBoro agpeca 8 nnu 11 [6uT]
Addr BasoBbIi agpec npnbopa 0...2047
rS.dL Bpemsi 3agepkn oTBeTa npubopa 0...50 [mc]
CNYXEBHbIE NAPAMETPbI NMPUBOPA
behv Peakuns Ha crnyyanHoe oTknoyeHne rln BosBpaT B TOT Xe pexum
nUTaHns P! CrapTt Mporp. 1 War1
BtoP Mepexoa B «CTOM»
FRCL Mepexon B «<ABAPUA»
MpopomkeHune Taénuubl B.1
JonycTumble 3Ha4YeHus
Awmn Hassanue Cume. 3HayeHus (B KoHdurypartope)
Ha UN2
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MpunoxeHue B. MNepeyeHb NnporpaMmMupyeMbiX napameTpoB

doG KonnyectBo cbpocoB no watchdog 0...9999
220 Konun4yecTBo cnyyarnHbIX OTKNIOYEHNN 0...9999
nUTaHusi
rES QObulee Konm4yecTBo cHpocos 0...9999
r.SrC MpnunHa nocneaHero nepecbpoca Py4Hoi (BHeLLHWI) nepe3anyck

OTKNOYMNoCh NUTaHne
CamonpowusBonbHbIi watchdog

bL.rU Py4Hoe ynpasnexue 0 PaspelueHo
3anpelueHo

-
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MpunoxeHue I'. HekoTopble TUNbI NePBUYHLIX Npeo6pasoBaTeneit

MpunoxeHune I'. HekoTopbie TUNbLI NepPBUYHbLIX NpeobpasoBaTenemn
.1 Tepmonpeobpa3oBaTtenu conpoTUBNEHUsA

TepmonpeobpasoBatenu COMPOTUBIIEHUS MPUMEHSIIOTCA AN U3MEPEHUs  TemnepaTtypbl
oKpyXXatoLen cpefibl B MecTe yCTaHOBKM AaTuuka. [MpuHUMn AecTBUSt Taknx AaTYMKOB OCHOBaH Ha
CyLLEeCTBOBaHUM Yy psiia MeTannoB BOCMPOU3BOAUMON U CTABUNbHOM 3aBUCMMOCTU aKTUBHOMO
COMPOTUBIIEHUSI OT TeMrepaTypbl. B kauecTBe maTepuana ans nsrotoenennst TC B NPOMBILLIIEHHOCTH
yalle BCero ucCronb3yeTcs crneuuanbHo obpabotaHHas wMepHas (ans gatuvkoB TCM) wnm
nnatuHoBas (ansa gatymkos TCI1) npoBonoka.

BbixogHble  napametpel  TC  onpedensiTcs  MX  HOMMUHAmbHbIMKM  CTaTU4eCKUMU
xapaktepuctukamu, crtaHgaptudoBaHHeiMu TOCT P 50353-92. OcHoBHbiMM napametpamn HCX

SABMNAIOTCHA: HayanbHOE ConpoTuBReHWe patyvka Ro, u3mepeHHoe npu Temnepatype 0°C, wu
TemnepaTypHbln  KoadppuumeHT  conpotuBneHns Wi, OnpegensieMbli  Kak  OTHOLWIEeHue
COMpPOTMBIIEHMS OaTyMka, u3MepeHHoro npu Temnepatype 100°C, Kk ero conpoTMBMEHUIO,
namepeHHomy npu 0°C. B cBsAsu c Tem, yto HCX TepmonpeobpasoBaTenen CONpOTUBINEHNS —
yHKUMN HenuHelHble (ans TCM B obnactu oTpuuatenbHbix TemnepaTyp, a ans TCI Bo Bcem
OunanasoHe), B npubope npeaycMoTpeHbl CpeacTBa ANs NIMHeapu3aumm nokasaHun.

Bo wun3bexaHne BAMSHWUA  CONPOTUBIEHUI TPM151
COeAMHUTENbHBIX  MPOBOAOB  Ha  pesynbTaThl
N3MEpEHMs TeMNepaTyphl, NOAKIIYeHe AaTdnka K | 19
npubopy cregyeT Npou3BOAWUTbL MO TPEXMPOBOAHOMN
cxeme. Npu Takoi cxeme K ofHOMY 3 BbiBogoB TC Rt \ 10
NOAKIIOYATCA  OJHOBPEMEHHO [Ba MpoBoAa,
COeAMHSAIOLLMX ero ¢ NpubopomM, a K Apyromy BbIBOAY 1
— TpeTUi COoeAVHWUTENbHBIN MPOBOA (CM. PUCYHOK
[1). [Ons nonHoM  KOMMeHcauuu  BAWUSHWA
COeAMHUTENbHBLIX  MPOBOAOB  Ha  pes3ynbTaThbl PucyHok .1 — NMogknioyeHue TC
M3MepeHuin Heobxoammo, YTobbl UX CONPOTUBIEHUS no TPexnpoBOAHOW cCXeme
ObInNK paBHbl APYr ApYry (AOCTATOYHO MUCMONb3oBaTh
OfMHaKoBblE NPOBOAA PaBHOW ANWHbI).

B HekoTopbIX criyyasix BO3HWKaeT HeobxoaumocTb nogknoydeHns TC He No TPexnpoBOAHOM, a Nno
[OBYXNPOBOAHON CXEME, HanpuMeEp, C LEMNbl UCMOMb30BaHNUSA YXXEe UMEILLUXCS Ha OObekTe NMUHMIA
cBsi3n. Takas cxema CoefMHeHNs Takke MOXeT ObiTb peanuaoBaHa, HO MpW YCroBun obsi3aTensHOro
BbINoOfHeHMs paboT no MpunoxeHuto .

.2 TepmoanekTpuyeckue npeodpasoBarenu (tTepmonapbl)

TepmoanekTpuyeckue npeobpasosartenu (tTepmonapel) T Tak  xe, Kak "
Tepmonpeobpa3oBaTenu COMPOTUBIIEHUS,, MPUMEHSAITCA AN u3mepeHus TemnepaTypbl. [MpuHumMn
OencTBMA Tepmonap OcHoBaH Ha addekte 3eebeka, B COOTBETCTBUM C KOTOPbIM HarpeBaHWe TOYKM
coeaVHeHUs ABYX Pa3HOPOAHbIX MPOBOAHMKOB BbI3biBAET HA MPOTUBOMOMOXHBLIX KOHLAX 3TOM Lenu
BO3HVKHOBEHME anekTpoaBuxkylien cunel — TepmoOAC. Benuunna Tepmo3[C wu3sHayanbHO
onpegensieTcsi XMMMYECKMM COCTaBOM MPOBOAHMKOB M, KPOMe 3TOro, 3aBMCMT OT TemnepaTypbl
Harpesa.

HCX Tepmonap pasnuuyHbiXx TUNOB cTaHgapTu3oBaHbl no [OCT P 8.585-2001. Tak kak
XapaKTepUCTUKN BCEX TepMonap B TOW UMW MHOW CTENEHU ABMASIOTCS HENUHENHbIMU DyHKUMAMU, B
npubope npeaycMoTpeHbl CpeAcTBa AN NHeapu3aumuy nokasaHum.

Touka coeguHeHNs pasHOPOAHbIX NMPOBOAHMKOB Ha3blBaeTCs pabo4ynm cnaem Tepmonapsl, a ux
KOHLpl — CBOGOAHBLIMM KOHL@MM WM WMHOrAa «XONnoAHbIM cnaemy». Pabouuwii cnavi Tepmonapsbl
pacnonaraetca B MecTe, BblOpaHHOM [ANs KOHTPONSA TeMmnepaTypbl, a CBOOOAHbIE KOHLbI
NoAKIoYaOTCA K U3MepUTENbHOMY Nprbopy.
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MpunoxeHue I'. HekoTopble TUNLI NepBUYHBLIX NpeobpasoBaTenen

Ecnu nogknioyeHne cBO6OAHbLIX KOHLOB HEMOCPEACTBEHHO K
KOHTakTam TPM151 He npeactaBnAeTcs BO3MOXHbIM
(Hanpumep, u3-3a WX ydaneHHocTW Apyr OT Apyra), To
coefuHeHve Tepmonapbl € npubopom  HeobxoauMo
BbIMOSHATb npu nomoLum KOMMEHCaLMOHHbIX
TEPMO3NEKTPOAHBIX npoBoaoB unu kabenew, c
obsa3aTenbHbIM COGNIOAEHNEM MOMSAPHOCTM MX BKIHOYEHUS.
HeobxoamMmocTb NpUMeHeHWs! Taknx NPoBOAOB OOYCroBreHa
Tem, 4yto O3AC Tepmonapbl 3aBWCUT HE TOMbKO OT
TemnepaTtypbl paboyero cnasi, HO M OT TemnepaTypbl ee
CBOOOAHbBIX KOHLIOB, BENUYMHY KOTOPOW KOHTpOnupyeT
cneumanbHbli aT4MK, pacnonoXeHHbI B npubope.

TPM151
pabouuii g9
cnait
110
— 11
[aTyMK TeMnepaTypbl /EI

cB0GOAHbIX KOHLIOB™
PucyHok .2 — NMopgknioyeHue
Tepmonapsbl

lMpn aToM ucnonb3oBaHWE TEpMOSINEKTPOAHbIX kabenen no3BOMsAeT YBENUYUUTL  AMUHY
NPOBOAHUKOB TEPMONapbl U «NepeHecTuy» ee cBOBOoAHbIE KOHLbI K KneMMHuKy TPM151.
Mpumep cxembl noakntodenns TI k Bxoay 1 npubopa npefcraeneH Ha pucyHke IM.2.

BHumanue! [na pabotbl ¢ npubopoM MoryT ObiTb MCMOMb30BaHbl TOMbKO Tepmonapbl C
M30NNPOBaHHLIMK M HE3a3eMJIEHHbIMU PaboyvMu cnasiMv, Tak Kak oTpuuaTtenbHble BblIBOAbI UX
cB06OAHbIX KOHLOB 06beanHEHbI Mexay cobow Ha Bxoae B TPM151.
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MNpunoxenue [. NMoaxnioyeHne TepmonpeobpasoBaTeneil CONPOTUBIIEHUs NO ABYXNPOBOAHON cXeme

MpunoxeHune A. NogknioyeHne TepmonpeobpaszoBarTenemn
COMpPOTUBIIEHUA MO ABYXNPOBOAHON CXEME

0.1. Kak ykasblBanocb paHee, NpuMMeHsiemble B KauecTBe AaTyMKOB TepmonpeobpasoBatenu
COMpPOTMBIIEHUS [OOMKHbI coeauHATbea ¢ Bxogamu TPM151-09 no TpexnpoBogHOM cxeme,
MCMONb30BaHWEe KOTOPOW HeMTpanuayeT BrMSHWE COMPOTUBMEHWS COEAMHUTENbHbIX MPOBOLOB Ha
pesynbTaThl usMepeHusi. OQHaKo B TEXHUYECKM 06OCHOBaHHbLIX Criyvasix (HanpumMep, Korga ycTaHoBKa
npubopa npou3BoaUTCS Ha oObbekTax, 06OpPYAOBaHHbIX paHee MPOSIOXKEHHBIMA MOHTaXHbIMU
Tpaccamu) Takoe coegnHeHNe MOXET ObITb BbIMONHEHO U NO ABYXNPOBOAHON CXEME.

Mpu ncnonb3oBaHWM ABYXNPOBOAHOW CXeMbl criefyeT MOMHUTb, 4YTO MokasaHusi npubopa B
HEKOTOPOW CTeneHn GyayT 3aBUCETb OT U3MEHEHUS TEMMEPATypbl Cpeabl, OKPYXaKoLLEN NINHUIO CBA3N
«aaTyMk—npubop».

Mpumep NOAKIOYEHUS
TepmonpeobpasoBaTensi COMNPOTUBIIEHNS K TPM151
KOHTakTam «Bxopa 1» npuBegeH Ha pucyHke [.1.

Mpu ncnonb3oBaHWUKM ABYXNPOBOAHOW CXEMbI
nepeg  Hayanom  aKcnnyaTtaumum  npubopa

HeOGXO,EI,VIMO BbIMOJTHUTb ,D,eVICTBVIﬂ, YKa3aHHble B
n. A.2...0.8. 9110|111

0.2 TMponsBecTn nogknyeHne garymka no
ABYXNPOBOAHOW CXeMe K COOTBETCTBYHOLLEMY
Bxody npubopa, aHanormyHo TOMY, Kak 9TO
yka3aHo B npumepe Ha pwvc. [.1.

[.3 MMoakntounTb K NIMHUK CBA3UN «OaTUYUK—
npubop» (K MNPOTUBOMNOMOXHbIM OT npubopa t°C
KOHLIaM NMHWM) BMeCTO TepMonpeobpasosaTtens Pucynok [1.1 - lNoaxknioyenne
MarasH COMpOTWBMeHMs Tuna P4831 (unu  TePMonpeoGpasoBaTens conpoTUBMEHUs no
NoAOGHLI €My C KNacCoM TOYHOCTU He Xyxe ABYXNpOBOAHOM cxeme ko Bxoay 1
0,05).

[.4 YcTaHOBUTL Ha MarasuHe 3HayeHve, paBHOE COMPOTUBMEHWUIO TepmonpeobpasosaTtens npu
Temnepatype 0 °C (50,000 unm 100,000 Om B 3aBUCMMOCTU OT TNa NPUMEHSIEMOrO AaT4uKa).

[.5 BkntounTb nuTaHve npubopa v Ha COOTBETCTBYHOLLEM KaHare no rnokasaHWsiM UHAMKaTopa
LIN1 3acukcmpoBaTb BeNWMUMHY OTKMOHEHUS TemnepaTypbl OT 3HadyeHnusi 0,0 °C. [MonyyeHHoe
OTKMOHEHWe Bceraa AOMKHO MMEeTb MONOoXWTENbHOe 3HayeHue, a BenmunHa ero OyaeT 3aBuceTb OT
COMPOTUBIIEHUS NIMHUN CBSI3W «AaTUNK—TPUGOpP».

[.6 YcTaHoBWTb ANs AaHHOro gatyvka napametpomM Casur xapaktepuctuku in.SH koadpdmuneHT
KOppeKLun, paBHbIN 3Ha4YeHUIo, 3adVKCMPOBAHHOMY MpW BbIMOMHeHWn paboT no n. [.5 (oTknoHeHve
nokasaHuii LIN1 ot 0,0 °C), Ho B3ATOMY C MPOTUBOMOSOXHBIM 3HAKOM, T. €. CO 3HAaKOM «MUHYC».

Mpumep - T[locne nogknYeHUss Kk BXOAy BTOPOro kaHana TepMonpeobpasoBaTtensi
CONPOTUBIIEHMS MO ABYXNPOBOAHOW CXEMe M BbiNonHeHus pabot no n. [.5 Ha uHankatope L1
3admKepoBaHbl nokasanus 12,6 °C. [ina koMneHcauuy cConpoTUBIIEHNS NMUHUK CBS3W 3HaYeHne
nporpaMmupyemoro napameTpa in.SH aatuvka TpeTbero kaHana cnepyeT ycTaHoBUTL paBHbiM —012,6.

0.7 MNMpoBepuTb NpaBUNbLHOCTb 3a4aHNs KOPPEKLUWKW, AN Yero, He U3MEeHsIsi COMPOTUBIEHNS Ha
marasuHe, nepesectu npubop B pexum PABOTA n ybeanTbes, YTO NokasaHWsi Ha COOTBETCTBYHOLLEM
kaHane nHaukatopa LiM1 paBHbl 0 °C (c abcomntoTHOM norpelHocTbio He xyxe 0,2 °C).

0.8 Otkntountb NuTaHne npubopa. OTCOEQMHUTL NMUHUIO CBA3M «AaTYMKk—Npubop» OoT MarasuHa
COMPOTUBIEHNS U NOAKIIOYUTL €€ K TepMonpeobpasoBaTento.

09 Ecnm ko BTOpoMy Bxody npubopa Tawke  HeobXooumo  NOACOeOUHUTb
TepMonpeobpa3soBaTenb CONPOTUBMEHUS MO ABYXMPOBOAHOW cxeme, BbinonHute n. [0.2-[.8 ans
Bxoda 2.
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MpunoxeHue E. UndpoBas punbTpaumus m Koppekumsa usmepeHum

MpunoxeHune E. LUudpoBasa hunbTpaumsa n koppekumsa namepeHnin

E.1 UudpoBasa cbunbtpayus namepeHumn

E.1.1  [Ona ocnabneHnss BNWAHWA BHELIHUX WMMYMbCHBIX MOMEX Ha 3KCMfyaTauWuOHHbIe
XapakTepucTuku npubopa B nporpammy ero paboTbl BBeAeHa UndpoBasi hunbTpaums pesynbtaTtoB
N3MepEeHUN.

dunbTpauus ocyLLEeCTBNSETCA HE3aBUCKUMO ANs Kaxaoro Bxoga v npoBoauTes B ABa atana.

E.1.2 Ha nepBom 3Tane (UNbTPALMKU N3  E 5 Kondnrypaum TPMIST (Wrm ve 3aaaro)

TEKYLUIMX  M3MEPEHWA  BXOAHbIX  NapameTpoB 3] Napaneroe) nowtopa

OT(MNbLTPOBLIBAIOTCA 3HAYEHUS, UMEKLIME SABHO E ‘—-'I'i:"i"::‘mm

BbIpa)KeHHbIe «NpoBasbl» UK «BbIBPOCHI». * L

[Ons aToro npubop BLIYMCASIET PA3HOCTb MEX £ Moo sysam W ponery DmTpy S SuEe
p p p i\ #ec Nonoca unwbposoro duaLTpa in.FG

pesynbTaTaMu U3MEPEHUA BXOOHOW  BENUYWHBI,
BbINOMHEHHbIX B ABYX MOCMEAHWX LMKNax onpoca, v
CpaBHMBaeT ee C  33aAaHHbiM  3HaYeHuem,
HasbiBaeMbIM [Nonocor punbTpa.

Ecnun BbluvcneHHas pasHOCTb MpeBbillaeT 3afdaHHblii npegen, TO Mpou3BOAMTCA MOBTOPHOE
n3mepeHve. B cnyyae nomexu 3TOT (hakT NOATBEPAMTCS MOBTOPHbIM M3MEPEHWEM U JIOXHOE
N3MepeHVe aHHynupyeTcs. Takolm anroputM Mo3BONseT 3awuTuTb npubop OT BO3AENCTBUA
€OVHNYHBIX UMMYNBbCHBIX U KOMMYTaLMOHHbIX MOMEX, BO3HMKAIOLWMX HA NPOW3BOACTBE Npu paboTe
CcunoBoro obopyaoBaHus.

Monoca cwnbTpa 3apgaeTcs B edvHMLAX M3MepsieMol BenuuuHbl napameTtpom in.FG ans
Kakaoro Bxopa.

Cnegyetr umeTb B Buay, YTO 4Yem Oonble 3HadyeHue [lonocbl cunbTpa, Tem nydwe
NMOMEXO3aLUMLLEHHOCTb M3MEPUTENBbHOTO KaHamna, HO npu 3TOM (M3-3@ BO3MOXHbIX MOBTOPHbIX
N3MEpPEeHUt) Xyxxe peakuusi npubopa Ha ObICTpoe akTuyeckoe M3MeHeHue BXOAHOro napaMmeTpa.
Moatomy npu 3agaHum Monockl dunbTpa cnegyeT y4uTbiBaTb MakCUMarnbHYl0 CKOPOCTb U3MEHEHWUS
KOHTPONMPYEMOI BEMWYMHbI, @ TaKKe YCTaHOBMEHHYI0 ANs AaHHOro [laTyuka neproanyHoCTb onpoca.

Mpn HeobxoAMMOCTN AaHHbIN PUNBTP MOXET ObiTb OTKMIOYEH YCTaHOBKOW HYNeBOro 3HavyeHus
napamertpa in.FG.

E.1.3 Ha BTopom 3atane cdmnbTpauun
OCYLLeCTBNSIETCA CrNaxuBaHne (4eMndupoBaHNe) curHana C Lenbl  YCTpaHeHWUs  LUYMOBbIX
COCTaBMSAOLLYUX.

OCHOBHOW XapaKTepuUCTMKOW crrmaxusaiolwero dunbtpa sasnsetcs [locTosHHas BpeMeHu
dunbTpa — MHTepBan, B Te4eHne KOToporo curHan gocturaeT 0,63 OT 3HaUYeHWSA Kaxaoro M3aMepeHust.

[MocTosiHHasa BpemeHun dunbTpa 3agaeTcs B cekyHaax napameTtpom in.FD ans kaxgoro Bxoga.

CnepyeT MOMHWTb, 4YTO YyBenuyeHvWe 3HayeHus [locTosHHOW BpemeHun unbTpa ynydwaeT
NOMEXO03aLUMLLEHHOCTb KaHarna M3mMepeHusi, Ho OHOBPEMEHHO yBENWYMBAET €ro MHEepPLIMOHHOCTb, T.
€. peakumsi npubopa Ha GbICTpble N3MEHEHNS BXOAHON BENUYMHLI 3ameanseTcs.

Mpn HeobxoAMMOCTN AaHHBIN PUNBLTP MOXET ObiTb OTKMIOYEH YCTaHOBKOM HYNEBOrO 3Ha4eHUs
napametpa in.FD.

BpemeHHble gnarpammbl paboTbl LdpoBbIX hUNbTPOB NpeacTaBreHbl Ha pucyHke E.1.
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MpunoxeHue E. LucdpoBasa hunbTpaums n Koppekumsa nuamepeHuin

Tl!:!M
T¢arr
- t t
a) KoHTponupyemas Temnepartypa 6) DUNbLTPbLI OTKIMIOYEHbI
TH.'.!M
————————————— Tuau
3a/1aHHOoe
3Havenue in.FG
"t "t
B) BknioueH unbTp in.FG ') BkntoyeH ounbTp in.FG u in.Fd

PucyHok E.1 — BpemeHHble anarpammbl pa6oTbl LucdpoBbix ounsTpoB

E.2 KoppeKuusa nameputenbHON XapakTepUCTUKN AaTYNKOB

E.21 [Ona ycTpaHeHWs HavanbHOW MorpelHocTy npeobpasoBaHUsi BXOOHbLIX CWUrHamnoB W
NOrpeLiHOCTeN, BHOCUMbIX COEAMHWUTENbHLIMU NPOBOAAMW, W3MEPEHHbIE U  OTUNbTPOBAHHbIE
nprubopoM 3Ha4YeHUs1 MOTYT ObITb OTKOPPEKTUPOBAHDI.

B TPM151 ana kaxpgoro Bxoga ecTb ABa Tuna KOpPPeKuMu, C MOMOLLBI KOTOPbIX MOXHO
OCYLLECTBNSATb CABUI U U3MEHEHMWE HAKIIOHa U3MEPUTENbHON XapaKTEPUCTUKM.

E22 Casur XapaKTePUCTUKN 1 25 Kombirypawsn TPMIST (i He 3aaa0)
ocyLLecTBnseTcs nytem npubasneHus K =] Napamerpet nprbopa
o |
M3MEPEHHON  Benu4MHe  3HauveHus,  3a4aHHoro = Bxoaw

® [=] Bxoa no+
£8C Kopperuna "casur xapakTepucTien  in.SH
ABC Koppexuma "HaKnoH xapakTepHcTien”  inuSL

napameTtpom in.SH agnsa gaHHoro Bxopa. 3HaueHue
CoBura xapakTepucTUKM JaTyvMka 3ajaetcs B
eouHMLAaX U3MEepPeHUs (PU3NYEeCcKon BENUYMHBI U
CNYXWUT [ONs  YCTPaHEHUS BIUSHUS  Ha4vanbHOM
NorpeLuHoCcTH nepBUYHOTO npeobpasoBartens
(Hanpumep, 3Ha4YeHus Ro y
TepmonpeobpasoBaTenen CONpPOTUBMIEHNS).

MNpumeyanne — [pu paboTe C nNnNaTMHOBLIMK TepmonpeobpasoBaTensmMy COMNPOTUBMEHUS Ha
3afgaHHoe B napametpe in.SH 3HayeHve caBura HaknagblBaeTCsA Takke KOPPeKUWs HenvHemHocTh
HCX patuuka, 3anoxeHHas B mporpamme o6paboTku M3MepeHui.

MpumMep casvra M3amMepuTENbHON XapakTepUCTUKK rpacpuyeckn NpeacTasneH Ha pucyHke E.2.

E.2.2 U3meHeHMe HaKNoOHa XapaKkTePUCTUKN OCYLLECTBISIETCS NyTEM YMHOXEHUS U3MEePEHHOW
BEMNWYMHbI Ha MOMPaBOYHbIA KO3I(MULMEHT a, 3HAYeHMe KOTOpOro 3agaetcs Ans kaxgoro [dartumka
napametpom in.SL. [aHHbIi BMA KOppekunmn MoXeT ObiTb WCMoNb3oBaH Ans KOMMNeHcauuu
norpewHocTen cammux [atymkoB (Hanpumep, Mpu  OTKIOHEHUM Yy TepmonpeobpasoBaTtenein
conpoTtuBneHus napametpa Wio OT CTAHOAAPTHOrO 3HAYEHWs) UNW MOTPELUHOCTEN, CBSA3aHHbIX C
pa3bpocoM COMPOTMBMEHUI LUYHTUPYIOLWMX pe3ncTopoB (npu paboTe c npeobpas3oBaTensmu,
BbIXOAHbLIM CUrHaNOM KOTOPbIX SIBMSIETCS TOK).
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MpunoxeHue E. UndpoBas punbTpaumus m Koppekumsa usmepeHum

T,"Cj T,oc
B F 7
7
100 / 100 | /
Bea koppekumm 7/ | Be3 koppekumMu 7/
80 | V7 80 | \/
[ /7 I /
g 60 [ // 60 : y;
1w} V4 © Koppekuyeit a0 | /, C KoppeKLvedt
x . T=Tyau*in.SH | / T=Tygn* in.SL
gl ap”/ ol 7
AR :0 2 40 & & ;fg ;mw "g 0 20 40 6 8 100  Tupm°C
150 (713)  (Rrcu, Om) (50) (713)  (Ryem, OM)
Rorew By
PucyHok E.2 — Koppekuus PucyHok E.3 — Koppekuus
«CABUT XapakTepUCTUKN» «HaKIOH XapaKTepuUCTUKN»

3HayeHWe nonpaBoYHOro KoadduumneHTa o 3agaetcsi B 6espasmepHbiX eanHMLax B AnanasoHe
0,900...1,100 n nepen ycTaHOBKOW MOXeT ObITb onpeaeneHo no dpopmyne:

a = nd.:al('r . an,

rAe O — 3Ha4yeHue NonpaBOoYHOro KoaduLmeHTa, ycTaHaBnMBaemoro napameTpom in.SL;
Mpaxr — PAKTNHECKOE 3HAYEHWNE KOHTPONMPYEMOW BXOAHOWN BEMUYNHBI;
Mysw — M3MepeHHoe NPMBOPOM 3HaYEHNE TOW e BENUYNHBI.

Mpumep M3MeHEeHWs HakMoHa W3MepUTENbHON XapaKTepUCTUKM rpadmyeckn npeacTaBrieH Ha
pucyHke E.3.

OnpefenvTe HeOBXOAMMOCTb BBEAEHWUS MOMPaBOYHOrO KOIPULMEHTa MOXHO, W3MEpUB
MakcumarnbHoe unu 6nmskoe k HeMy 3Ha4YeHue napameTpa, rAe OTKIMOHEHVE HaKNoHa N3MepPUTENbHON
XapakTepucTuku Havbonee 3aMeTHo.

BHumaHue! 3apaHve KOPpekTUPYIOLWMX 3HAYEHWA, OTMMYAIOWMXCSH OT 3aBOACKMX YCTAHOBOK
(in.SH = 000.0 1 in.SL = 1.000), n3meHsieT cTaHaapTHbIE MeTpornoruyeckme xapakrepuctukm TPM151
N OOIMKHO MPOU3BOAMUTBLCA TOMBKO B TEXHUYECKUM OOOCHOBaHHbIX Criydasx KBanvuumMpoBaHHbIMU
cneuuanuctTamu.
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Mpunoxenue X. MUO-perynsatop 1 napameTpbl €ro HACTPOUKHU

Mpunoxenune XK. MAO-perynaTop 1 napameTpbl €ro HACTPONKU
.1 O6wwue npuHuunel MUO-perynupoBaHus. Mapametpobl MUO-

perynsatopa
X.1.1 NUO-perynaTop u ero ko3 pnUneHTbI
NMna-perynatop (MPOMOPUMOHANbBHO- &£ Konbrrypauns TPMIS (Miwa ve aaaHo)
MHTerpanbHo-and depeHumanbHbIn perynsitop) &= (£ Napawetpe: npuopa
BblJaeT aHarioroBoe 3HayYeHWe BbIXOAHOro CurHana, & i—'lF__'e__TW“’Db'
HanpasfieHHoe Ha yMeHbLLEeHne OTKITOHEHUS B "‘f‘f""m i
TEKYLLEero 3Ha4YeHVs KOHTPONMPYEMOW BEMUYUHBLI OT & B nua-perynavop
YcTaBKku. ABC Monoca NPONOPUHOHANLHOCTH

ABC MOCTORHHAR MHTErpHPOBaHKAa L

BobixogHow curHan MO-perynatopa Y; T i |
e oTio et

paccuuTbiBaeTCsa no hopmyne:

| AE; 1 &
Yi= X Lit1y Al + T E E; Al
' Slpan u i=0
,
rae X - noroca nponopunoHansHOCTY;
Ei - pasHOCTb Mexay YCTaBKOWM U TEKYLLMM 3HaYeHnem T;KOHTponupyemon
BENWYMHBI, NI paccorniacoBaHue;
T - anddepeHumnanbHas NOCTOSAHHAS;
AE; - pasHOCTb MeXay AByMS cocegHVMu uamepermsamu Ein Ei;
Atyam - BpeMs Mexay ABYMS coceqHUMMN nameperHnsmn T, n Ti;
™ - MHTErpanbHas NocTosHHas;
N
Z E - HaKOMMeHHas B i-i MOMEHT BPEMEHU CyMMa paccorniacoBaHui
I

i=0
(HTerpanbHasa cymma).
Kak BuaHO 13 dhopmynbl, cUrHan ynpaeneHns ABnseTcst CyMMON TPeX COCTaBNSALLNX:

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

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

WHTerpanbHaa cocTaBnsAwolas coaepxuT B cebe HaKoMneHHylo OWwunbKy perynvpoBaHus

N

Z EAt . unnossonaet ﬂ,OﬁMTbCﬂ MaKkcuMarnbHOM CKOPOCTU OOCTUXKEHUA YCTaBKU.
=t eci

i=0

OuddepeHumanbHaa coctaBnAwwWwan 3aBucuT ot = QIﬁWmmwm (Vier e 33n840)
CKOPOCTU U3MeHeHusi paccornacoBaHus AE/At,, u ’JE’W s
No3BOJISIET YNYULIUTL Ka4YeCcTBO MEPEXOAHOro npoLlecca. & EE perynatop hi2e
Onsa adpekTnBHON paboTbl MAa-perynatopa | = BE ma-perynarop
Heobxogumo noaobpatb AN KOHKPeTHOro obbekTa ::r;w Inb:
BEHME MMHMMYMA MHTErpana i
perynupoBaHns  3HadveHuss  koadpduumeHtos  MAI- e ik

perynstopa X, Ty U Tg (COOTBETCTBEHHO, NapameTpsbl Pb,
ti u td.ti, nocnegHwnii 3anaeTcs kak OTHOLLEHWE Tp/Ty).
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NpunoxeHue X. MNO-perynaTop n napameTpbl €ro HaCTPOMKHU

Hactpoiiky MWO-perynsitopa pekomMeHOyeTCsl BbIMOMHATbL B aBTOMAaTU4YECKOM pexume (CM.
n. 12.6). Npwn HacTpoiike Bpy4Hyto Bbl MoxeTe onpeaenuTe NpubnuantenbHble 3Ha4YeHUsi NapaMeTpoB
MAO-perynatopa no MNpunoxeHuio XK.2.

X.1.2 HomuHanbHas BbixogHas MOWHOCTb. OrpaHuyeHne HakonneHus
MHTEerpanbLHOM CoCcTaBnsoWen

MoBeaeHne obbekTa npu knaccudeckom MNUO-perynupoBaHny npeacTtaBneHo Ha pucyHke XK.1,
TOHKas NMUHKSA.

Kak BugHO, npu pgnutenbHoMm Bbixogde Ha yctaeBky [WA-perynstop  npowssoguT
«nepeperynupoBaHue» obbekTa. «lepeperynupoBaHue» CBA3aHO C TEM, YTO B MpoLecce BbiIXxoAa Ha
yCTaBKy HaKOMUIIOCb O4YeHb OONbLUOE 3HaYEeHVE MHTErpanbHON COCTaBMSAOLLEN B BbIXOOHOM CUrHane
perynsitopa (MOLLHOCTH).

Mocne «nepeperynMpoBaHus» HauMHAETCsl yMEHbLUEHWE 3HAYEeHWUS MHTErpanbHOW COCTaBMsOLLEN,
YTO, B CBOIO OYepefb, NMPUBOAWUT K NPOBAry HWKEe YCTaBKU — «HEOOPErynvpoBaHuio». TOnbko nocne
0fHOro-AByx Takux konebaHui MO-perynatop BeIXOAWT Ha TpebyeMoe 3Ha4eHVe MOLLHOCTU.

Bo wu3bexaHue «nepeperynupoBaHusi» U «HeAOperynMpoBaHus» HeobXOAMMO OrpaHnynTb
CBEpPXy W CHM3Y 3HaYeHNe HaKoMNMeHHOW UHTerpanbHON COCTaBNSOLLEN.

T
Yeramea |——fff—— —
T
Yeramea |- ——Ngo
Buixoguas
MOLWHOCTL, %
P.nom
Bpema
Hurer- P
pansHas 0
COCTaBNRIO-
B
was, % pems
LUPr [— Hurer-
i pansHas
o I cOCTaBAAN-
was, %
i.UPr -
0 0 —
Bpemsa imin - e —— Bpems
PucyHok X.1 PucyHok X.2

Mpumep. imeeTcs neyb, ONst KOTOPOW M3 OMbITa M3BECTHO, YTO AN NOAAEPKaHUS OnpenerieHHon
ycTaBku TpebyeTtcs mowHocTb oT 50 % Ao 70 %. Pa3bpoc mowwHocTn B 20 % BbI3BaH M3MEHEHWSIMU
BHELUHUX YCMOBWIA, HanpuMmep TeMmrepaTypbl HapyXHoro Bo3gyxa. Torga, BBOAS OrpaHuyeHve
VHTErpanbHoV CoCTaBnsAoLEeN, T. €. 3agas napaMeTpbl i.min = 50 % n = 70 %, Mbl MOXXeM yMEHbLUUTb
«nepeperynnpoBaHue» 1 «HeJoperynmpoBaHme» B cucteMe (CM. pucyHok XK.1, Toncrtas nuHus).

BaxHo! CneayeT noHumatb, Y4To orpaHuyeHuss napameTpoB i.min u i.UPr pacnpocTtpaHstoTcs
TONBbKO Ha MHTEerparnbHyt cocTaBnstowyto. KoHeyHoe 3HayeHve BbIXOOHOW MOLLHOCTM, NOny4YeHHoe
KaKk CymMma nponopuuoHanbHOW, AudbdepeHUmansHoi M MHTErpanbHOM COCTaBRSoOLMX, MOXET
nexatb BHe npegenos, 3agaHHbiX i.min u i.UPr. OrpaHnyeHne KOHEYHOro 3Ha4yeHWs1 BbIXOZHOWN
MOLLHOCTM B cucteme 3agaetcst napametpamu P.min n P.UPr (cm. n. 3.5.3).

Onsa ymeHbLueHWs KonebaHuin npu nepexonHbIxX npoueccax MOXHO Takke 3a4aTb HOMUHAIbHYH
MOLLHOCTb. HOMMHanbHas MOLHOCTb — 3TO CPefHss MOLHOCTb, KOTOPYH Hado noaatb B OGbEKT
perynupoBaHus ans AocTwxkeHuss Tpebyemon yctaBku. B Halwem npymMepe HOMUHaNbHYH MOLLHOCTb
P.nom HyxHO 3apgatb paBHom 60 %. Torga npu paboTe K 3HAYEHUIO BbLIXOOAHOW MOLLHOCTH,
paccunTaHHon MWO-perynstopom, Gyaet npubaBnAaTbCA HOMWMHanbHasi MowHOCTb. lMpu 3agaHwu
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Mpunoxenue X. MUO-perynsatop 1 napameTpbl €ro HACTPOUKHU

HOMMHANbBHOW MOLLHOCTM MapaMeTpbl OrpaHUYeHWst MHTerpana HeobxoouMo 3adaTb OT 3HAYeHUs
P.nom. B HaweMm npumepe Ans LOCTUXKEHWUS 3HAYeHUs MHTerpanbHon coctasnsowen ot 50 % go
70 % vi npn P.nom = 60 % HeoGxoaumo 3agaathb i.min = -10 %, a i.UPr = +10 %.

PaboTta cuctembl C 3a4aHHOW HOMWHANbHOW MOLLHOCTBIO U OFPaHUYEHUSIMU UHTErpanbHom
cocTaBnstoLlen nokasaHa Ha pucyHke XK.2. Kak BUAHO 13 pucyHka, nepexofHbivi npolecc npoTtekaeT
HeckomnbKko BbicTpee, T. K. 3Ha4YeHWe BbIXOAHOW MOLLHOCTM cpa3y HauuMHaeT pactu oT P.nom, a He oT
HyneBoro 3HadeHusi. Takke 3agaHve P.nom Heob6xoanmo npu ncnons3oaHum MNA-perynsaropa.

X.2 OnpegeneHune napameTpoB NpeABapUTENILHON HAaCTPOMNKM
perynsatopa

MpvBedeHHbIN HWkKe MeTon no3sonsieT T tog
onpegenuTe  NpubnuauTenbHble  napameTpbl
HacTpolku perynatopa Ans  obecneyeHus LF] o iy pp——
BO3MOXHOCTU  MOCMeaylowero  NpUMeHeHus
TouHoM aBTOHACTPOMKU. 310 ObiBaeT
HeobXoAMMO B Crnyyae, ecnu MpoBeAeHune |
npeaBapuTenbHON HACTPOMKN B aBTOMAaTUYECKOM ) |
pexvme HeaonycTuMo. pybas oueHka T T i
napameTpos perynsaTopa OCHOBaHa Ha 01 t
BPEMEHHbLIX  XapaKTepucTukax  nepexomHou PucyHok X.3 — 'pacpux
yHKUMN 06BEKTA PEryNMPOBaHMS. nepexonHow yHkUMM

[nsa cHATUA nepexofHON (YHKUMKM OOBLEKT BbIBOAAT B pabouyyio obnactb B py4YHOM pexume,
poxupaloTes  ctabunusaumm  perynupyeMon BenWYMHbl M BHOCAT BO3MYLLEHUE W3MEHEHWeM
ynpasnsiowero sosgenctemsa Ha AP, [% OT Anana3oHa W3MEHEHWs ynpasrsiollero BO3AeNCTBus].
CTposT rpacduk nepexoaHon yHKUMn (CM. pucyHok X.3).

Mcnonb3ysa rpaduk, BbIYUCANUTD:

tos =ti -1,
Vob = (T2 = T1)/(tos x AP),
T = 41,
Xp =2 X T X Vop,
roe:
Xp - noroca nponopumnoHanbHocTy, [eq. nam./%];
T - NnocToaHHasa 3anasapbiBaHus, [c];
tos - nocTosiHHasi BpemeHu obbekTa, [c];
Voo - MaKkcuMarnbHasi CKOPOCTb U3MEHEHUSI PerynmpyeMoi BeNnYnHbI
npv U3BMEHEHUUN 3aaHuns Ha OAMH NPoLUeHT, [eq. nam./%l/cl;
Ti - VHTEerparnbHas NocTosiHHas, [C];
T, - YCTaHOBUBLLEECH 3HAYEHUE perynmpyemMon BenuymHel, [ed. usm.];
T, - HavanbHoOe 3Ha4veHue, [ea. uam.];
AP - MN3MeHeHWe ynpasrnsoLLero Bo3aencTaus, [%].

KoadbduumeHt t,/t, (napametp td.ti), onpegensiowmin gono  AnddepeHumansHo
cocTaBnsitowen, Bolbupaetcsa n3 nitepeana [0,1...0,25].

KoHkpeTHoe 3HayeHune 1T,/T, 3ajaeTcs C y4eTOM pearnbHbIX YCMOBWW 3KChnyatauun w
XapaKTepuUCTUK MCMOMb3yeMbIX TEXHWYECKUX CpeAcTB. Ans Toro, 4tobbl onpenenuTb onTumarnbHoe

3Ha4eHne T,/T,, HE06XO0AMMO COMOCTaBUTbL PabOTy CUCTEMbI B pearibHbIX YCIOBUSIX 3KCMyaTaumm npm
OBYX-TPeX pasnuyHbIX 3Ha4YEeHUAX TT,/T, (Hanpumep, npu T,4/t, = 0,1; 0,15 1 0,25).
Mo ymonuaHnuio BBeaeHo 3HaveHne t,/t, = 0,15.
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MpunoxeHue WU. KpaTkoe onucaimne moaudukaumin npuéopa TPM151

NMPUNOXEHUE U. SA0AHUE 3AOEPXEK ANA
ABYXMO3NLUMNOHHOIO PEIFNYNATOPA

3apgaHne  3agepxek  Ana  [1BYXMO3ULMOHHOIO

(ON/OFF) perynaTopa ucronbsyloTca npu ynpaeniey | APAMETPRI PHEOPA

TEXHONorMyeckuM  obopyaoBaHMeM, K KOTOPOMY s?:;;;?:p ...

npeabLABNAOTCH  XecTkne TpeBoBaHMs MO pexumy [ ABynosmunoHnsi [ON/OFF)

paboTbl. ¥ BpeMA Janepsed Bonjaden. MM dL.on
MpUMepoM MOXeT BbiTb HAcOC MIM KOMMPEeccop, " MUMUEITEHOR BPEMS Yiepaue M

KOTOPbII HEerb3si BKMIOYATb CIMLLKOM YacTo WM Henbas ,mz:”m”'hﬂmem“ﬁ;”rﬂﬂ:g "

BbIKMIOYaTb, €Cn OH He mpopaboTan 3agaHHOe Bpemsi, 3 BHKCHEHHOM CacTorruu Ht.oF
WM Henb3s BKMOYaTb, €CMM  OH HEe  «OTAOXHYN»
Heobxoaumoe Bpemsi.

Tawke wCnonb3ys 3adepKku [IByXNO3NLIMOHHOMO perynatopa, MOXHO MNpu cTapTe CUCTEeMbI
obecneunTb BKIOYEHWE OfHOro obopyAoBaHUSI Mocne TOro, Kak Apyroe 3amnycTuTcs W BbIRAeT Ha
Tpebyemblii pexxum paboTbl.

.1 3apepKku BKINHOYEHUA/BLIKNIOYEHUA UCNONHUTENLHOrO

MeXaHu3mMa
3afepXKKN  BKMKOYEHWUS] U BbIKMIOYEHNS T
UCTOMHWUTENBHOTO  MeXaHW3Ma  WUCKIIHYaT < pems<dL.oF

KpaTKOBPEMEHHbIE 1 NOXHble cpabaTbiBaHus
Perynatopa v Tem cambiM NPefoTBPaLLAOT  yeraska + HYS.C/2
nmkoBble BKMtoYeHnss M. Yeraska
Ona  [Byxno3nUMOHHOTO  perynstopa

MOXHO 3a4aTb [ABe 3a4ePXKU:
— BpeMsl 3aepxku BknodeHus VIM

Yctaeka — HYS.C/2

1
|
I |
! I
dL.oF; | |
|
— BpEMSI  33[E€PXKKM  BbIKIHOYEHNS ! J‘
VM dL.on. CocrosHue | |
B momeHT, Korga Perynsatop gorked "Harpesatensa”| | | Iﬁeasaﬂepxexl
nepekntounTb coctosHne WM, HaumHaeTcs BKJI. ! i I
OTCYET BPEMEHU 3aJepXKW U MepeknoYveHne BLIKII. — ‘ -
o | Bpems
6nokupyetca. Mo  ucTevyeHun  BpeMeHu CocTosHue b i :
sapgepxku dL.oF (dL.on) npoussogutcs . o I |
HarpeeaTtens | C 3agepxkamu | |
npoBepKa BbIXOOQHOrO curHana Perynatopa, n B !
€CcnM ero 3HayeHWe He W3MEHWrNocb, TO BHK“' }
coctosiHne M nepekniovaeTcs. ' Bpems
Paborta [Byxno3vumoHHOro perynaropa dLoF dLoon
C 3afepXxkamMu nokasaHa Ha pucyHke N.1. - > -

PucyHok WU.1 - PaboTta [1IByxno3uLMOHHOIoO
perynsitopa c 3agepxkamm
BKIOYeHus/BbiknoYeHmus UM
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MpunoxeHue WU. KpaTkoe onucaHne moaudukaumin npuéopa TPM151

.2 YaepxaHue UCMNOSNTHUTENBHOro MexaHm3ma BO
BKJTFOYE€HHOM/BbIKNHOYEHHOM COCTOSIHUMN

YpaepxaHne VIM BO BKMOYEHHOM UMW BbIKNIOYEHHOM
COCTOSIHUM MOXET MCronb3oBaTbCA AN 3aWuTbl TeX
UCMONHUTESNbHLIX ~ MEXaHU3MOB, KOTOpble MO CBOUM
TEXHUYECKMM XapakTepucTuKaM He MOryT 3anyckaTbcs,
noka He NpPOCTOSNW OnpedeneHHOro BPeMEHWU, UMK TeX,
KOTOpble He MOryT BbIKNO4aTbCsi, He oTpaboTas
onpegeneHHoe Bpemsi.

[na ABYXNO3WUMOHHOIO perynstopa MOXHO 3ajaTtb
BpEMSI  yAepXaHus BO  BKIOYEHHOM/BbIKITHOYEHHOM
cocTosiHum B napameTpe Ht.on.

B MomeHT, Korga cocTosiHMe VMM nepekntovaeTcs,
HauMHaeTCsl OTCYET BPEMEHU Yy[EpXaHusi, B TeuveHue
KoToporo obpaTHoe nepekntoyeHne WM Gnokupyetcs.
Ecnn no ucteyeHun Bpemenn yaepxanus Ht.oF (Ht.on)
3Ha4eHVe BbIXOAHOro curHana Perynstopa M3MeEHWUNoch,
TO CoCTOsiHUe M nepekno4aeTcs. PaboTta
[BYXNO3MUMOHHOIO perynatopa ¢ yaepXaHuem nokasaHa
Ha pucyHok W.2. Ecnu Bbl 3adanu epemsi 3a0epxKu
nepekmoyeHust (cm. n. W.1), To oOTCcYeT BpemeHn
yAepXaHuUsi  HauMHaeTcss C  MOMEHTa  pearbHOro
nepeknioveHns MM, 1. e. ¢ yuetom 3agepxku dL.on.

T

Yeranka + HYS.C/2
Yeraska =
Yeranka — HYS.C2

Coctosnme 4 | [
"Harpesarens”| |  feaygepxanus | |
g I I I I
| |
o I ! | Bpems
Cocrostune | i
"Harpesarenn”| | ¢ypepxaHnen |

BEN. |_i

BbiK,

Bpems

Ht.on Ht.on
- i »

PucyHok WU.2 - PaboTta
AByXno3uumoHHoOro perynsitopa
c yaepxaHuem UM
BO BKJ1IOYE€HHOM/BbIKIMIOYEHHOM
COCTOSIHUM

06paTHoe nepekn4yeHne MM no ucrteuyeHuu BpeMeHU yaepXaHna Takke npouncxoanT C y4eTomMm

3a4epKKU.

Mpu crapTe nporpamMmbl TEXHOMOrO, a Takke NpU Mepexode C Lara Ha Lwar wuHorga
Tpebyetca.ynepxaHme MM B BbIKIIOYEHHOM COCTOSIHUM. JQTO ObiBaeT Heob6XxoAMMO ANns Bbixoda Ha

PeXxum OOMNONMHNTENIbHOIo OGOpyﬂ,OBaHMﬂ.

Bpemsa ygepxaHus VMMM B HavanbHOM COCTOSIHUM MpW CTapTe WM Mepexode Ha HOBbIW Lar

3apgaetcs B napameTpe Ht.oF.

BHUMAHMUE! Pabota napametpa Ht.oF pacnpoctpaHseTcs Ha nepexod C BbIKMHOYEHHOro
COCTOSIHUSI MpW 3adaHHOM 30He HeuvyBCTBUTENbHOCTM B napameTpe db. lNMogpobHee o paboTte
napameTpoB Ht.oF n dL.oF cMoTpu B nonHom pykoBoacTee no akcnnyatauum TPM 151.
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MpunoxeHune K. Kpatkoe onncaHme mogmndmkaumn npnéopa TPM151

K.1 Mpubop TPM151 BbinyckaeTcss B HecKonbkux Moaudukaumsax. CmeHa wmoaudwmkauum
npubopa ocyLlecTBNsSiIETCA C NOMOLp0 nporpammbl «KoHdurypatop TPM151» nytem 3anucu B
npubop cooTBeTcTBYlOWEro danna (cm. n. 10.7.2). MNpn 3TOM cregyeT yuuTbiBaTb, YTO NULEBbIE
naHenu npMbopoB pasHbiX MoAndUKaLMA MOTYT OTNINYaTLCS.

Kpome ToOro, nonb3oBaTeNnlb MOXeT CO34aTb 3akasHyl KoHdwurypauuio npubopa TPM151,
coyeTawlyo B cebe anemeHTbl pasHbix Moaudwmkauui. [lonb3oBaTenb MoxeTe caenatb 37O
CaMOCTOSITENbHO WNW  BOCMONb30BaTbCst ycryramum komnaHum OBEH, obpaTtuBlumce no appecy
trm151@owen.ru.

Mepen cospaHneM coOCTBEHHOW MopuduKauum HeobxoaMMO W3yuuTb onucaHue 6a3oBOro
npubopa TPM151 Ha KOMNakT-AUCKe, NOCTaBNSEMOM B KOMMNEKTE C NPUGopoMm.

TPM151-01
Damimk 5 - WM1 (narpesarens)
! bXOOHOW
) PEMYNATOP 1 S }—_.F\/\f\/\/\/_)l

Tarumx
2
/0—

PEIYAATOP 2

BrixogHoi
ANEMEHT 2

F

TPM 151-01. 2 KaHana nowiaroBoro perynMpoBaHus MO U3MEpPeHHOW BenuuuHe, kaxabin KaHan
NoAkKnioYeH K cBoeMmy BbixogHomy anemeHTy. Perynsatop MoxeT pabortate B pexumax MO u

WM2 (rarpesatens)

A

ON/OFF.
TPM151-03 | |I£§;::';nm
gy NP Bt
Jarink E:ﬁ;ﬁ: H PETYRATOR
P v 7] =
| ________ 1
|

TPM 151-03. OgHokaHanbHoe NoLIaroBoe perynpoBaHve 3aABYDKKON C AaTYMKOM MOMoXeHns nnm 6es.

Jatyunk

TPM151-04

WM (Harpesatens)

1 BbixogHoit
o PEFYISTTOP I_.| Buogioh F_.ml
Bbiyme-
Jarun nuTeNb
2 BhixoaHo#
o— WHCTIEKTOP I_.I anemenT 2 If_.®

Curianuaauusa

TPM 151-04. OpHokaHanbHOe MOLIAaroBOe perynupoBaHWe MO M3MEPEHHOW WM BbIYUCIEHHOMN
BenuunHe. Mimeetca BNOK KOHTPONS HaxoXAEHWs BENWYMHbI B JOMYCTUMBbIX rpaHuuax (MHcnektop).
CwurHan oT WHcnekTtopa nogaetcsi Ha BbixogHOW anmeMeHT 2, K KOTOPOMY MOAKYaeTcsi CPeAcTBO

aBapuUMHON curHanusaumm (namna, 3BOHOK U T. A.).
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TPM151-05

Oarumx = — WM (narpesatent)
1 =
Vel _." PEMYISTOP H anemenT 1 }__'Mj_
padpuk j
YCTABKH
BrixopHoR
*‘ WHCMEKTOP H vyt F_.®

Curnanuaaumna

TPM 151-05. OpkokaHanbHOe MoLlaroBoe perynupoBaHune, npu 3ToMm YcTaBka Perynstopa moxet
ObITb CKOPpEKTMpPOBaHa MO oOfpefenieHHoW (YHKUMKM OT 3HayeHus, uM3MepeHHoro Ha Bxope 2.
MmeeTcs 6nok MHcnekTopa, coeanHeHHbI ¢ B32.

TPM151-06

JIELCTTS

1 BbixoaHO#

p——l--—> ‘ PETYNATOP aneMeHT | l—

Nartunk

2 Mpacmk Bbix0HOIA

i e B

UM
(3anBuxKa)

TPM151-06. OpkokaHanbHoe MoLlaroBoe perynvpoBaHue 3agBukkon 6e3 gatyuka nonoxenus. MNpu
3TOM YcTaBka Perynsitopa MoxeT ObiTb CKOPPEKTUPOBaHa No onpegernieHHon yHKUMKM OT 3HaYeHus,
n3mepeHHoro Ha Bxoge 2.

TPM151-07

Harumk = - WM (Harpesatens)

1. 1. bIXO/IHOA

AT Bxon 1 PETYNATOP (—»f it

Bhbi4mc-

Natumk i BbixogHo#H

2/.- »{ Bxon 2 PETMCTPATOP || anemenT 2

(LIATT)

TPM 151-07. OpkokaHanbHOe MoLlaroBOe perynupoBaHne Mo W3MEPEHHOW WNU  BbIMUCIEHHOM
BenununHe. 3Ta BenuunHa aybnupyetca Ha LIAM 4...20 MA, K KOTOPOMY MOAKIIOYaAETCA aHanorosbIn
perucTpaTop.

TPM151-08
WM [warpesatens)

Daruue
! I =
/- m PEWHﬂTOP1| *| anement 1}7 »t ‘-’VWV‘lj__
ﬂ@;'“‘ Buiuuc- = 7 M2 [wanp.,
L»{ Bxop 2 nMTENb —-l PETYNATOP 2 H
[“f‘e_] BNAKHOCTH ST S|

TPM 151-08. OgHoBpeMeHHOe MoLLaroBoe perynnpoBaHne Temneparypbl U BaxHOCTU. Bblumcnenne
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MpunoxeHue K. Kpatkoe onucaHmne mogudmkaumin npuéopa TPM151

TPM151-09
Darum

Daryme

AN

leHeparop
MMITYLCOR aNEMENT 2

a = MM (narpesatens)
1 B BIXOHON
o ron 1 |- S [+ PEIATOP | B | VWA

- YCTROHCTBO,
Brixo/iHoi Ii_" Tpedyowee

NEPHOA.
BEMIOMEHNA]

BHIENOYHEHWA

TPM 151-09. OpHokaHanbHOe MOLIaroBOe perynupoBaHWe MO M3MEPEHHOW WM BbIYUCIEHHOMN
BenuunHe. Ha BTOpoW BbIXOA Npubopa MOXHO Ha ONpeAeneHHoOM Lare nporpaMmel NogaTh Nepuoan-
Yeckne UMNyNbCbl ANs BKMHOYEHUS] JOMNOMHMTENBHOrO 060pyA0BaHNS UNK CUrHanNu3auum o xoae Tex-

HOJorm4yeckoro npowecca.

TPM151-10

Jaruuk

BeixoHOIA
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BbixoaHO#
anemeHT 2

\

PEFVNIATOP

Bbiune-
nuTenb

JHarunk

WM1 (Harpeeatens)

—

M2 (xonogunbhmk)

TPM 151-10. OpgHokaHanbHOe nollaroBoe perynvpoBaHuWe C MOMOLLbI CUCTEMbI «HarpeBaTenb -

XonoaunbHUK- No I/I3MepeHHOI7I WITN BbIYUCNEHHON BEMNUYUNHE.
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