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A66GpeBMaTypbl, UICNONb3yeMble B PyKOBOACTBE

BBepgeHune

HacTosiiee  pykoBOACTBO MO 3KCnfyaTauuuM  npegHasHayeHo  ANsi  O3HAKOMIIEHMs!
obcnyxuBatoLlero nepcoHana C YCTPOWCTBOM, MPUHLMINOM AEWCTBUS, KOHCTPYKUMeRn, paboTon u
TEXHUYECKNM OOCIy>XMBaHNeM NporpaMMHOro YHUBeEpCcanbHOro nameputens-perynatopa TPM151-09
(B 4anbHeNLeM Mo TEKCTY MMEHYeMOoro «npubopy, «npudop TPM151-09» nnu «TPM151-09»).

PykoBoacTBo no akcnnyaTauum pacnpocTpaHseTcs Ha npnoop TPM151-09, BbinyLweHHbIn o TY
4211-009-46526536-03.

Mpn6op TPM151-09 usrotaBnuBaeTcsi B HECKONbKMX BapuaHTax WCMOMHEHUS, OTIMYaOLLUXCS
Opyr OT Apyra TWMOM Kopryca W TUMNOM BCTPOEHHBbIX 3MEMEHTOB, CRYXalUX ANs yrnpaBneHus
MCMOMHUTENbHBIMU MexaHu3Mamu. Moandukaumm npubopa CoOTBETCTBYET YCrOBHOE 0603Ha4YeHMe:

TPM151 —TKH.DQ

|

| Twn BEKOOHOMS 3NameanTa 1 I

| TWN BEEOOHOMS 3NaMaHTa 2

KoHcTpykTUBHOE MCnonHeHue:

H—  kopnyc HacTeHHoro kpennenus ¢ pasamepamu 130 x 105 x 65 MM ¥ cTeneHblo 3alunThbl
kopnyca |P44;

L1 — kopnyC LIMTOBOrO KpenneHust ¢ pasamepamn 96 x 96 x 70 MM K CTeneHblo 3almTbl CO
CTOPOHbI NepegHen naHenu IP54.

[abapuTHbIE YepTeXM KOPNYCOB pasnunyHbIX TUMOB NpuBeaeHs! B MpunoxexHun A.

Tun BbIXOAHOrO 3fiemMeHTa 1:

P - pene anekTpomarHuTHOE;

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

C - ontonapa cUMUCTOpPHas;

U — uudpoaHanoroBbiii npeobpasoBaTens «napameTp — Tok 4...20 MAy;
Y - uudpoaHanoroBbii npeobpasoBaTtens «napameTp — HanpshkeHue 0...10 By;
T - BbIXOA ANst yNpaBreHns BHELUHUM TBEPAOTENbHbIM perne.

Tun BbIXOAQHOrO 3remMeHTa 2:

P - pene anekTpomMarHUTHOE;

K  — ontonapa TpaH3ucTopHasi CTPYKTYpbl N—p—N-TWna;

C - ontonapa cUMUCTOpPHas;

T - BbIX0oA ANs yNpaBreHWsi BHELUHUM TBEPAOTENbHLIM pene.

Mpumep NonHoro HasBaHWs NpuGopa Npu 3akase:
TPM151-H.CP.09

OTO 03HayaeT, YTO M3rOTOBIEHMIO 1 NOCTaBKe NOANEXUT nameputenb-perynatop TPM151-09 B
KOpryce HaCTEHHOrO KpenmeHus, OCHaLLEeHHbI ABYMS 3/M pene.

BHumanue! Mpubop TPM151-09 moxeT ObiTb nepekoHdurypupoBaH nog npubop apyrow
Moamdukaummn TPM151-xx. KpaTkoe onucaHue mogudumkaumin npubopa TPM151 npuBeneHo B
MpunoxeHnn W. WN3meHeHMe KOHdurypauuss OCyLecTBRsSieTCA C  MOMOLb0  Mporpammbl
«KoHdpurypaTtop TPM151» Ha MK (cm. pasgen 10).

Kpome Toro, Ha 6ase TPM151-09 MOXHO co3aaTh HECTaHAAPTHYO KOHUIypaLumio, coaepxallyo
3MeMeHTbl pasHblX Moaudukaumit. 3a NoapoBGHON KOHCyNbTaUueln nonb3oBaTerb MOXeT 0b6paTUTbCst
no agpecy trm151@owen.ru B rpynny TexHudeckon nopaepxkn OBEH.
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CopepxaHue

AGGpeBunaTypbl, UICNONb3yeMble B pyKOBOACTBE

aBToHacTpovika PerynaTopa;

BbIXOHOW 3NTIEMEHT;

UCMOSMHUTENbHBIA MEXaHU3M;

nepcoHarnbHbIN KOMMNbIOTEP;

Tepmonapa (npeobpa3oBaTenb TEPMO3MEKTPUYECKUIA);
TepmonpeobpasoBaTenb CONPOTUBMNEHWS;
TepmonpeobpasoBaTenb CONPOTUBMNEHUS MeOHbIN;
TepmonpeobpasoBaTernb CONPOTUBMNEHNS NNATUHOBBIN;
HOMWHarbHasa cTaTU4YecKas XxapakTepUCTUKa;
umncpoaHanoroBbI npeobpasoBaTenb;

LMdpoBOW MHAMKATOP.



1 HasHauyeHue npubopa

1 HasHaueHue npubopa

1.1 TPM151-09 npegHasHayeH ANA MNOCTPOEHUSI ABTOMATUYECKMX CUCTEM KOHTpPONs U
ynpaBneHuss NpPOV3BOACTBEHHLIMU  TEXHOMOTMYECKMM MpoLeccaMn B PasnuyHbIX  obnacTsx
NPOMBILLIIEHHOCTH, CENbCKOro 1 KOMMYHAaIbHOIO X035ICTBa W Ap.

1.2 Mpubop TPM151-09 BbINONHSAET crneayoLimMe OCHOBHbIE (OYHKLMN:

n3MepeHve OJHOM unu ABYX U3NYECKUX BEMUYMH, KOHTPONMMPYEMbIX BXOAHBIMU
nepBMYHBIMK NpeobpasoBaTensmu;

UncpoByi0 OUNBTPALMIO ANSI YMEHbLUEHUS! BNVSHASA NPOMBILLINEHHBIX MUMMYNbCHBIX MOMEeX
Ha pesynbTaT U3MepeHus;

KOPPEKLUMIO  M3MEPEHHbIX BeNWYMH ANsS  YCTPaHEHWs  MOrpeluHocTer  NepBUYHbIX
npeobpasoBaTenei;

oTobpaxeHe pe3ynbTaToB M3MEPEHWA UMW BbIMUCIIEHUA Ha BCTPOEHHOM CBETOAMOLHOM
YeTblpexpaspsaHOM LM poBOM UHAMKATOPE;

perynupoBaHne OfHON U3MepeHHoN duranyeckon BenuunHbl no MNAO-3akoHy;

N3MEHeHWe YCTaBK1 perynmpyemMor BeNUYMHbI No 3agaHHOM TEXHOMOrMYecKor nporpaMmme;
reHepaLmio BbIXOAHbLIX UMMYNbCOB AN YpaBneHns BCoMoraTeribHbIM TEXHONOTMYECKM
obopynoBaHuemM;

hopMUpOBaHMEe aBapuMHOrO CurHana npu OBHapyXeHUW HEeWCNPaBHOCTM MNEPBUYHBIX
npeobpasoBaTteneii C 0TobpaxeHWeM ero NpUYMHbI Ha LMPOBOM MHAMKATOPE;
dopmMMpoBaHME aBapuMMHONO CurHana npu BbIXOA4E PerynupyemMon BenuuuHbl  3a
AonycTuMble npeaensi;

oTobpaXkeHWe Ha BCTPOEHHOM CBETOAMOAHOM LMPOBOM WMHAMKATOPE TEKYLUMX 3HAYEHUI
napameTpoB TEXHOMOMMYECKOW NporpamMmmbl U MOLLHOCTU, NOAABaEMON Ha UCTONHUTENbHbIN
MexaHu3Mm;

dopmMupoBaHMe KOMaHAbl PYYHOTO YMNpaBMeHUst UCMOMHUTENbHBIM  MEXaHU3MOM C
knaewaTypbl Nnpubopa;

nepepayy B cetb RS-485 Tekylimx 3HAYEHWUA U3MEPEHHBIX UMU BbIYUCIEHHbLIX BEMUYMH, a
TakKke BbIXOAHOW MOLLHOCTM perynstopa u napameTpoB NporpaMMbl TEXHOMOra;

M3MEHEHWE 3HaYeHWIn NporpaMMMpyembIX napaMeTpoB Npubopa ¢ NOMOLLbIO KraBuaTypsbl
ynpaBneHust Ha ero NULEBON NaHenwu;

N3MEHEHWe 3HaYeHUi NapaMeTPOB C MOMOLLbIO KOMMBIOTEPHOW NpOrpaMmbl-koHurypatopa
npu CBA3M C KoMMbloTepom no RS-485;

COXpaHeHWe 3aaaHHbIX MPorpaMMMUpyeMbIX NapameTpoB B SHEProOHE3aBUCUMMOW NamsiTV Npu
OTKIIOYEHWN HanpspkeHns nutanms TPM151-09.

1.3 Ycnosus akcnnyatauum:

*  3aKpblTble B3pbiBOGE30NacHbIe NOMeLLEHNS 6e3 arpeCcCUBHbIX MAPOB U ra3os;
. TemnepaTtypa okpyxatowero Bo3gyxa ot +1 °C go +50 °C;

. BEpPXHUIA Npeaen oTHocuTenbHOWM BnaxHocTh Bosgyxa: 80 % npu +25 °C n bonee
HU3KUX TeMnepaTypax 6e3 KOHAeHcaumy Brary;

. aTMocdepHoe aasnexune ot 86 go 106,7 klMa.



2 TexHMYeCKue xapakTepUCTUKU U YCIIOBUA IKCnnyaTauum

2 TexHU4YecKMe XapaKTepuCTUKU U YCIIOBUA IKCMsyaTaumm

2.1 TexHUYecKue xapaKTepucTuku npubopa

OCHOBHble TexHuW4Yeckue xapaktepuctukm npubopa TPM151-09 npuBeneHbl B

Tabnuuax 2.1, 2.2, 2.3.
Ta6bnuua 2.1 — O6wmMe XxapakKTepUCTUKN

HanmeHoBaHue 3Ha4yeHue

[lnanasoH nepeMeHHOro HanpsXKeHWs NUTaHUS:

HanpsbxkeHue, B 90...245

yacrtoTa, 'y 47...63
MoTpebnsiemas molHocTb, BA, He Gonee 6
KonunyectBo BX04OB ANS NOAKMHOYEHNS AaTYMKOB 2
Bpemsi onpoca oaHoro kaHana, c, He 6onee 0,3
KonunuyecTBo BbIXOAHbIX 3MIEMEHTOB 2
MHTepdelc CBSI3N C KOMMbIOTEPOM RS-485
MpoTokon nepegayn gaHHbix no RS-485 OBEH
CreneHb 3awuThbl Kopnyca

ans kopnyca W1 (co cTopoHbl N1UeBOn naHenm) IP54

ans kopnyca H P44

abapuTHble pa3mepbl Npubopa, MM

kopnyc L1 (96 x 96 x 70)x1

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

Ta6nuua 2.2 - BxogHble nepBUYHbIe NpeoGpa3oBaTenu

Mpepen ocHoBHOM
npuBegeHHOMN
NOrpeLwHocT

0,25 %

HanmeHoBaHue [OvanasoH Paspeluatowiasn
n3mepeHus CNocoGHOCTb
Tepmonpeo6pa3oBatenu conpotusnenus no NOCT P 50353-92
TCM 50M Wigo =1,426 -50...+200 °C 0,1°C
TCM 50M Wigo =1,428 -190...+200 °C 0,1°C
TCIM 50 W1go= 1,385 -200...+750 °C 0,1°C
TCM 50M W1go= 1,391 -200...+750 °C 0,1°C
TCM 100M W1oo= 1,426 -50...+200 °C 0,1°C
TCM 100M W1o0= 1,428 -190...+200 °C 0,1°C
TCIM 1001 W1g0= 1,385 -200...+750 °C 0,1°C
TCM 100 W1e0= 1,391 -200...+750 °C 0,1°C
TCH 100H W1go= 1,617 -60...+180 °C 0,1°C
TCM 500M W1o0= 1,426 -50...+200 °C 0,1°C
TCM 500M W1qo= 1,428 -190...+200 °C 0,1°C
TCM 5001 W1g0= 1,385 -200...+650 °C 0,1°C
TCIM 50001 W1g0= 1,391 -200...+650 °C 0,1°C
TCH500H Wigo= 1,617 -60 ...+180 °C 0,1°C
TCM 1000M W go= 1,426 -50 ...+200 °C 0,1°C
TCM 1000M Wgo= 1,428 -190...+200 °C 0,1°C
TCM 10000 W1go= 1,385 -200...+650 °C 0,1°C
TCM 1000 W1go= 1,391 -200...+650 °C 0,1°C
TCM 1000H Wgo= 1,617 -60 ...+180 °C 0,1°C




2 TexHMYecCKMe XxapaKTepUCTUKU M YCINOBUA SKCNnyaTauuu

MpogonxeHne Tabnuubl 2.2

HanmeHoBaHue OunanasoH Paspewatowasn Mpenen ocHoBHOWM
n3mepeHus CNocoGHOCTb npvBeAeHHOM
norpelHocTn
no 'OCT 6651-59
TCM rp. 23 | -50...+200 °C | 0,1°C | +0,25 %
Tepmonapbl 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 %
TMNP(B) +200...+1800 °C 1°C
TBP(A-1) 0...+2500 °C 1°C
TBP (A-2) 0...+1800 °C 1°C
TBP (A-3) 0...+1800 °C 1°C
TMK(T) -200 ...+400 °C 0,1°C
CurHanbl NOCTOSAHHOrO HanpshkeHUs u Toka no NOCT26.011-80
0...50mA 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%
MpumeyaHus

1) Wigo - OTHOLLEHME COMPOTUBIIEHNS AaTumKa, nsmepeHHoe npu temnepatype 100 °C, k ero
conpoTuBneHnto, namepeHHomy npm 0 °C.
2) Ans paboTbl ¢ NprGopoM MOryT BbITb MCMONBb30BaHbl TOMLKO M30NMPOBaHHbIE TEpMONapbl C
He3aseMIeHHbIMU paboynmuy cnasiMu.

Ta6nuua 2.3 - BbixogHble 311IeMeHTbI

O6Go3HaveHue HaumeHoBaHue AneKkTpUyecKkne xapakTepucTuku
npu 3akase
P Pene anekrpomarHutHoe 4 A npw HanpsibxeHun He 6onee 220 B 50
My ncos @>04
K OnTonapa TpaH3ucTopHas 400 MA nipu HanpsbxeHun He Gonee 60 B
n-p-n-tuna nocT TokKa
C OnTonapa cumMmucTopHas 50 MA npwu HanpsbxeHun go 600 B
(B MMNYNbCHOM pexume npu tun < 5 Mc
nyactote 100 My - go 1 A)
n LIAMN «napameTp - Tok 4...20MA» HanpshkeHue nutanusa 15...32 B, Harpyska
0...900 Om
Yy LIAM «napameTp - HanpsikeHue HanpspkeHne nutanus 15...32 B, Harpyska
0...10B» 6onee 2 kKOm
T Bbixog ons ynpaeneHust BHELUHUM BbixogHoe HanpspkeHuve 4...6 B,
TBEPAOTENbHbLIM pene MaKCcMMarnbHbIV BbIXogHoM Tok 50 MA

2.2 To ycTOMYMBOCTM K KNMMaTUYECKMM BO3OEWCTBMAM npu akcnnyatauum TPM151-09
cooTBeTCTBYeET rpynne ncnonHeHns B4 no FOCT 12997-84.

2.3 Tlo ycTOMYMBOCTM K MEXaHW4eCKUM BO3AEWCTBUSIM npu  akcnnyaTauum TPM151-09
cooTBeTcTBYeET rpynne ncnonHeHnsa N1 no FOCT 12997-84.

2.4 [abapuTHble 1 yCTaHOBOYHbIE pa3mepsbl Npubopa npuseeHsl B MNpunoxexHun A.
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3 OnucaHue npubopa

B naHHOM pasfene npusefeHbl nporpamMmmupyemble DparMeHT FKPAHHOT MHTEPGEICA PasBACHSIOWIMT
napameTpbl AfS  KaKOOro 3MemMeHTa  CTPYKTYpHOI NYTb K YCTRHABIMESEMbIM NAPAMETPaM B iepesHe
cxeMmbl. 3a4aHne 3HauYeHNin napameTpos yaobHee Bcero napaMerpos nporpamml “Korigurypatop TPM151

NPOM3BOANTL C MOMOLLBIO NPOrpammbl «KOHPUrypaTop . gef Kondurypauna TPM151 (Mia He 3aaaH0)
TPM151» (cm. pasgen 10). S5

B0O3MOXHO Takxe NporpamMuMpoBaHne C NMOMOLLbIO E ?gmfetpfm,w?tm,,
KHOMOK Ha nuueBor naHenu npubopa (cm. pasgen 11). § Sﬁ
3TOT cnocob crnoxHee, HO He TpebyeT MOAKMOYEHUS Mapametp
npubopa k lMK.

3.1 Cxema npubopa

3.1.1 CrpykTypHas cxema npubopa npuefeHa Ha pucyHke 3.1.

TPM151-09
Haryuk 5 : WM (narpesatens)
1 _ | Buiumc- bIXOAHO#
/O——I- Bxog 1 > urens | PENVAATOP [—» et -
Darunk F B YetpoiicTso,
2 eHepartop bIXOJHOW _ Tpebyowee
AT Bxon 2 UMNYNLCOB | | anement 2 " nepuog.
BKNIOYEHUA/
BLIKNIOYEHNA

PucyHok 3.1 — CTpykTypHasa cxema TPM151-09

Mpubop TPM151-09 — npepcTtaBnsieT coboll opHOKaHanNbHbIN perynstop, padortawwmn B
pexume MUO vnn ayxnosuumoHHoro (ON/OFF) perynvpoBaHuns M3MepeHHOW UMW BbIYWMCIIEHHON
dum3nyeckon BenuuuHbl. BTopol BbIxog npubopa MOAKMOYEH K reHepaTtopy  MMMYrbCOB,
npegHasHayeHHOMY [ns  BKMHOYEHUst  [OMOMHUTENBHOTO TEXHOMOrM4yeckoro oGopydoBaHus Ha
onpefeneHHbIX LWarax nporpamMmmMbl TEXHosIora.

3.2 Kanan perynupoBaHus

Kanan perynupoBaHusi (ganee — «KaHan») npegHasHadeH AN perynupoBaHUs OOHOMN
du3nyeckon BenuuMHbl (TemnepaTypbl, AaBneHns u T. A.). OTa BenuyMHa BbIMUCHSETCH MO
pesynbTaTtaMm U3MepeHns OAHUM UNu ABYMS AaT4YMKaMK.

TPM151-09 moxeT Takke perynupoBaTb U3NYECKYI0 BENUYMHY, KOTOpasi M3MEepSeTCs OAHUM
AaTyMKoM U He TpebyeT [AOMOMHUTENbHBLIX BbLIYUCIIEHUW, Hanpumep TemnepaTtypy, M3Mepsemyto
Tepmonapo. [Mpn aTom Heobxoanmo 3agate Tn Bevncnurtens «lMosTopuTtens» (cMm. n. 3.5.1).

Onsi perynupoBaHusi B KaHame uMcCnonb3yeTcss WCMOMHUTENbHbIM MexaHuam (MM) Tuna
«HarpeBaresb», KOTOPbI NO3BONSET yBENMUMBATb 3HAYEHWE perynupyemMow BenuyuHbl (Hanpumep
T3H). Ynpasnexnne VIM npoussogutcsa npu nomolym B3O 1, BeibpaHHoOro nonb3oBartenem npu 3akase
(a/m pene, onToTpaHaucTop, onTocumucTop, LIAM).

MpumeyaHue — lMonb3oBaTens MoxeT GecnnaTHO 3aka3aTb koHdurypauuo TPM151-09 ans
ynpasrenns UM Tuna «xonogunbHuK» (YMEHbLUAEeT 3HayYeHve perynupyemon BenuyuHel). ns atoro
HeobxoanMo obpaTuUTbCs K cneuuanucTam no agpecy trm151@owen.ru.


mailto:trm151@owen.ru

3 OnucaHue npubopa

3.3 MNowaroBoe perynupoBaHue. lNporpamma TexHosnora

TPM151-09 npegHasHayeH QAns MNOLAroBOrO YNpaBreHUS TEXHOMOTMYEeCKMM  MpOLIeCCOM,
KOTOPbIN MOXET BKMoYaThb criegyolme ctaaum (Ha npuMepe perynupoBaHusi TemnepaTtyphbl):
—  roaaepxaHue 3ajlaHHOro 3HaveHus (YCTaBku) TemnepaTypsl;
—  HarpeB [0 3alaHHOrO 3HaYeHNs TemnepaTypbl UM B TeYEeHUe 3a4aHHOrO BPEMEHU;
—  oxfaxaeHue [0 3aaHHOro 3HaYeHWs TeMnepaTypbl UK B TeYEeHUe 3ajaHHOTO BPEMEHM.
Mpu HarpeBe MOXHO 3adath ckopocTe T, °C
HarpeBa WnM MOLLHOCTb, MOAABaeMylo Ha T
MCMOMHUTESbHBIN MEXaHN3M. 1
OxnaxgeHne OcyLLecTBRSiETCS MyTem :
OTKIIOYEHUS! HarpeBaTensi, Npu 3TOM MOXHO }
|
|

OrpaHNYUTL CKOPOCTH OXNaXKAEHWS. >
MocnepoBaTensbHOCTL 3Tanos | 1-Awar | 2-Awar | 3-Wwar i Bpems

TEXHOJIOMNMYECKoro mnpouecca HasbiBaeTcst PucyHok 3.2 — lNMpumep Mporpammei

Mporpammon  TexHomora (MnNM  MPOCTO TexHonora gna TPM151-09

Mporpammon), a kaxgeih atan — Llarom
[Mporpammbl TexHorora.

Mpumep [lMporpammbl TexHorora, NpeAcTaBneHHOM B Buae rpaduka M3MeHeHWs yCTaBOK BO
BpEMEHW, NPUBEAEH Ha pUCYHKe 3.2.

Bcero B8 TPM151-09 MoxHO 3agath A0 12 HesaBucumMbIX Mporpamm TexHorora no 10 Laros kaxgas.

MpumeyvaHue — lMNonb3oBaTtenb MoxeT co3gatb [porpammy 6onee yem m3 10 Llaros unu
Mporpammy, paboTatoLLyo N0 6ECKOHEYHOMY LMKITY, 3@ CHET MCMONb30BaHUA «luara C nepexonom»
(cMm. Hmxe).

Inga kaxgoro LLlara Mporpammbl TexHonora 3agatoTcs cneayoLue napameTpsbl:
—  YcTraBka Ansi perynmpyeMon BenuyHel (cMm. n. 3.9);

—  tun Wars;

—  anutensHocTb Wara nnu ycnosre nepexopa Ha criegytowmii Lar.

3.3.1 Tun Wara Mporpammbl TexHoMnora

LLar MporpaMmbl MOXET GbITb TPEX TUMOB: B &5 Kondwrypauna TPMISL (Vi He 33aaH0)
—  «OObIYHbIN Wary; &= & Napaverpe: npuGopa
—  «luar c nepexogomy; =03 Nporpame: Textonora

—  «KOHEL| NporpaMMbi». @ [ porpama e -+

Ons  «obblyHOrO llara» W «wara ¢ & u;rxm" X
Hn sL.
nepexoaoomMm» 3afakoTcA  yCTaBkM WU yCrnoBUA vﬂmu:ra A nepexoaa  nu.Pr
M Ep NPOrpaMibl ANA NEP |
nepexoga Ha cneagywowunn LUar, A «KOHUa
p A AHytoul A H vHo«epmeraMﬁnepsona nu. St

nporpaMmbl» 3TWM napaMeTpbl 3afjaBaTb He
HYXXHO.

«LLar ¢ nepexogom» no3BosnsieT N0 OKOHYaHWM AaHHoro Lara nepentu He Kk cneaywoliemy 3a
HuMm LWary, a k MNporpamme u LWary, koTopble yka3aHbl napameTpamun nU.Pr n nU.St.

Mcnonbays «war ¢ nepexogomy», Bel MoxeTe co3nath:

—  Tporpammy, cocTosiyto 6onee yem n3 10 LLaros (pucyHok 3.3, 6, r);

—  [lporpammy, paboTatoLyto no 6eckoHeYHOMY LMKy (PUCYHOK 3.3, B, T).

MpumeyaHue — OctaHoBka [Mporpammbl, paboTatowiein No GECKOHEYHOMY LMKIY, BO3MOXHa
TOMbKO MPY MOMOLLM KHOMOK Ha NuLeBOoV naHenu npubopa.

Heumknunueckas Mporpamma B TPM151-09 (pucyHok 3.3, a, 6) cocTouT 13 nocnegoBaTenbsHOCTH
«OObIYHbIX LIAroB» M «lIAroB C NepexofaoM», KoTopasi 3akaHumBaeTcst Llarom Tuna «koHel
nporpaMmbl».
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NPOTPAMMA 1
a) War 1 War 9 War 10
BT e L L - )
war” war” NPOrpaMMe’”
TPOTPAMMA 1 NPOTPAMMA 2
6) LWar 1 LWar 10 War 1 LWar 2
obbMHLUH = -o- =P “war ¢ P “obbmbE M kol
war” nepexoaoM” war” NPOTPaMMB”
8) NPOTPAMMA 1
War 1 War 7 War 8
M TO0uMHuE = oo = "00buHWA = Cwar ¢ =t
war” war” nNEpexogoM”
) [ nrorpAMMA 1 TIPOTPAMMA 2
War 1 War 10 War 1 War 2
“oGbMHNA P --- = Cwar ¢ M “obi A Cwarc
war” I_p nepexogoM” war” NEPEXDAoM” -|
L

PucyHok 3.3 — NMpumepsbl Mporpamm, KoOTopble MOXHO peanu3oBaTb C NOMOLLbIO
pa3nuyHbix Tunos Laros:
(a) Nporpamma n3 9 LLlaroB u «KOHLa NporpaMmmbi»;
(6) Nporpamma m3 11 LLlaroB 1 «KOHLa NPOrpaMMmbiy»;
(8) Mporpamma u3 8 LLaroe, pa6oTatowas No 6eCKOHEYHOMY LIMKNY;
(r) Mporpamma un3 12 LWaroB (nocnegHue 3 LWara noBTopsAlTCA no
6ecKoOHEeYHOMY LUKIYy)

3.3.2 Ycnosusa nepexoaa Ha cneayrowmn LLar

B TPM151-09 BO3MOXHbl YeTbipe BapuaHtTa =3
1ornkun nepexofa Ha cnegyowmi Lar: T

1) «nNo 3HayeHuO» — N0  AOCTMXKEHUM =
dpusmyeckon BENMYMHOMN 3Ha4eHus, 8 g‘;’;mmmmm“ s
3aaHHoro napameTtpom SP.PS; B e el e
2) «MNO  BpeMeHW» — N0  UCTEeYeHUn 480 JatEie'e Nopora AT NepexoR3 SPFS
[NUTeNnbLHOCTYU Wara; s kP
3) «no 3HayeHnwo W BpemeHu» — npu
BbIMOMHEHUN OOHOBPEMEHHO ABYX MepBbIX
YCIOBUNA;

4) «no 3HaveHuo WIIM BpemeHn» — npu
BbIMOMHEHUN XOTs Obl OOHOTO M3 AOBYX
nepBbIX YyCIOBUN.
INoruka nepexopa Ha cnegytowmn Lar 3agaetca napametpom LG.PS.
OnutenbHocTb LLara npu nepexone «no BpeMeHU» 3agaeTcsi napameTpom t.PS.
[Mpn nepexoge «no 3Ha4YeHWIO» Tekyllee 3HayYeHue (U3NYECKON BEeNUYUHBI (3HayYeHue C
Bbluncnurtens) cpaBHuBaeTcs ¢ 3agaHHbIM SP.PS 1, ecnu oHo cTtano 6onblie SP.PS (unu mMeHbLue,
37O onpefensieTcsi napameTpoMm Sn.PS), npoucxoauT nepexoa Ha cneaytowmn LWar.

3.3.3 Warn OCTAHOB n ABAPUA

Osa nocnegHux LWara (Ne 9 wn Ne 10) nocnegHen [lporpammbl TexHonora (Ne 12)
3ape3epBuUpoBaHbl B Npubope Ans onucaHus cocTosiHuii npubopa ABAPUA n CTOM (cm. n. 5.3).
10
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Takum obpasom, nocnegHsist Mporpamma okasbiBaeTcst kopoye Apyrux Ha 2 Llara.

Onsi onucanusa coctosiina CTOM (STOP) B npubope 3apesepsuposaH Llar Ne 10 MNporpammbl
Ne 12. Ha atom Llare nonb3oBatenb MOXeT (CM. napameTpbl YcTaBku, n. 3.9):

—  OTKNIOYMTb perynupoBaHve, 3afaB  HyneBOe 3HayeHue MOLLHOCTM, MNofaBaeMon Ha

McnonHWTenbHbIN MexaHnawm;

—  nopasaTb PMKCMPOBaAHHOE 3Ha4YeHne MoLLHoCcTU Ha UM;

—  noaaepXvBaTh peryrvpyemyto BENUYMHY Ha YPOBHE, 3aaHHOM YCTaBKOM.

[ns onucanusa coctosHus ABAPUA (FAIL) B npubope 3apesepsuposaH LLar Ne 9 Mporpammel
Ne 12. Ha atom Llare nonb3oBaTenb Takke MOXeT 3aAaTe (OUKCUPOBAHHOE HYNEBOE WUNMU HEHyNeBoe
3HayeHve MOLLHOCTH Ha VM.

Ha 3aBopge-uarotosutene ans Laros Ne 10 («CTOIM») n Ne 9 («<ABAPUS») Mporpammbl Ne 12
YCTaHOBIIEHO TMOCTOSIHHOE HyreBOe 3HayeHue MOLLHOCTW, fodaBaeMoll Ha VcnonHUTEenbHbIN
MexaHu3Mm. [Monb3oBaTenlb MOXET NePEKOHMUIYpUpoBaTh 3TH cneuuanMavpoBaHHbie LLarm no ceoemy
YCMOTPEHMIO.

3.3.4 MacwTab BpemeHu B Mporpammax TexHonora

MapameTpom MacwTta6 BPeMeHN [ 553 KoHdurypauna TPMIS1 (Min He 33aaH0)
nonb3oBaTtesl MOXeT BblGpaTh eauHUUbl, B = Napamerpe! npubopa
KOTOpbIX ByaeT 3agaBaTbCst ANMTENbHOCTL Lara &1 53 nporparsi Texonora
B  [lporpamme:  «4acbl/MUHYTbI» i ] - IR nporpana =

«MUHYTbI/CEKYHObBI». [aHHbIN napameTp

¥ Macwraf epemer & nporpamiax  t.scl
aBnsieTcst obwwmm ans scex MNporpamm.

MpumeyaHue - 3agaHve [NUTENbLHOCTM
Llara ogHOBpeMEHHO B 4acax, MWHyTax Wu
cekyHaax B TPM151-09 HeBO3MOXHO.
Mpumep - 3agaHa OnutensHocTb wara t.PS «30.24».
Ecnu Macwtab BpemeHu t.SCL — «4acbl/MuHyThI», LWar 6yaet anutbes 30 4 24 muH 00 c.
Ecnun Macwtab Bpemenu t.SCL — «MuHyTbl/cekyHapl», LLar 6yaet anutbea 30 muH 24 c.

3.3.5 Pa3speweHue 3anycka lNMporpammbl TexHosora

3anyck  mo6oit  porpammbl  MOXHO [ 255 Kondurypauva TPMIS1 (M He 3aaaro)
paspelluTs ~ UNM  3anpeTuTb,  yCTAHOBMB = napamerpsi npubopa
COOTBETCTBYlOLlGE  3HAuYeHMe  napameTpa &880 Nporpaess: Texonora
Pa3spelueHue 3anycka nporpaMmei. - WE] Nporpanma N+
PekoMeHyeTcs 3anpeTuTb 3anyck BCex i
Mporpamm, KOTOpble HE MCMOMbL3YIOTC UMK He V" Paspeuere 3anycka nporpanei mPr

CKOH(UIYpUPOBaHbI.

3.4 U3mepuTenbHble BXoAbl

MameputenbHble Bxogpl TPM151-09 sBnsoTCA yHMBEpCanbHbIMK, T.€. K HUM MOXHO MOAKMoYaTh
ntobble MNepBuyHble Npeobpasosatenu (Jatunkum) U3 nepedmncrieHHbix B Tabnuue 2.2. K Bxogam TPM151-
09 MOXHO MOAKMIOYNTL OAHOBPEMEHHO ABa [laTumka pasHoro Tuna B MiobbiX COMETaHMSIX.

B kavecTtBe [JaTunkoB MOryT ObITb MCMOMNb30BaHbI:

—  Tepmornpeobpa3oBaTenu ConpoTUBEHNS;

—  Tepmonapbl (npeobpa3oBaTeny TepMOINIeKTpUu4eckme);

—  aKkTvBHble nMpeobpasoBaTeny C BbIXOAHbIM @HamNoroBbIM CUrHanNoM B BuAE MOCTOSHHOMO

HanpsKeHUst Unu Toka;

—  AaT4YMKU NONOXKEHWS UCMOMNMHUTENBHBIX MEXaHU3MOB.

Ona  uvsmepeHuss TemnepaTypbl Yalle BCEro WCNonb3ylTcs TepmonpeobpasoBatenu
ConpoTuBreHUst unu tepmonapsbl (cM. Mpunoxerue I).

AKTUBHbIE npeobpasoBaTeny C BbLIXOAHLIM aHANOroBbIM CUFHANOM B BWAE MNOCTOSHHOIO
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HanpsbkeHust (-50...50 mB, 0..1 B) wnu Toka (0..5 MA, 0..20 MmA, 4..20 MA) moryT ObiTb
Mcnonb3oBaHbl AN U3MEepPeHUst Kak TemnepaTypbl, Tak U Apyrux U3NYECKNX BEeNUYMH: AaBreHus,
pacxopa, ypoBHSA U T.N.

3.4.1 Twn paT4ymkKa

Ons kaxporo Bxoga Heobxogumo 3agaTh [ QKoudvaaum TPM151 (Mma He 33aaH0)
TMN MOAKMOYEHHOro K Hemy [aTyvka, Bblbpas -2 Napamerpsi nprbopa

€r0 W3 NPeanoXeHHoro Cnmcka  (CMNCOK i @ Broas
COOTBETCTBYET Tabnvue 2.2). Ecnn 0] %
~ *h
nonb3oBaTenb He NCNonbayeT kako-nubo Bxon, (-2 Bxoa N2
B
HeobXxoaMMO YCTaHOBMTL 3HadYeHne napameTpa V¥ Tun aatunca in-t

in-t «daTynk OTKMOYEHY.

BHumanume! Mpu HenpaBunbHOM 3agaHuM 3HayYeHus napameTpa Tun patuvka npubop Gynet
Npon3BOANTb HEKOPPEKTHBIE N3MepeHMs!

3.4.2 MepuognyHocTb onpoca [JatynkoB

B TPM151-09 cyuecTByeT BO3MOXHOCTb [ Q Kondmrypauma TPM151 (Mma He 3a4aH0)
yCTaHOBUTL Nepuof onpoca [laTymka Ha Kaxaom -3 NapareTps! npubopa

Bxoge. 3T1oT napameTp onpegensieT nepvog &.&3 Broapt
TakToB perynuposaHus. 3TO O3Ha4aeT, 4To 0] %
~ Ei
M3MEHEHWe  MOLLHOCTW,  MojaBaeMon  Ha ® Bxoa Ne
McnonHuTenbHbIn MeXaHu3Mm, 6ynet ABC Meproa onNpoca AaT4MKa  itrl

Npon3BOANTLCA C 4acTOTOW, paBHOW YacToTe
onpoca Bxogos.
Mepuoa onpoca 3agaeTcst napameTpoM itrl B cekyHaax ¢ TodHocTbio Ao 0,1 cexk.

BHUMAHME! He nonyckaeTtcst 3agaBaTb 3Ha4YeHWe nepuoaa onpoca gatymka meHee 0,3 cek.

3.4.3 JTanbl 06paboTkn curHana c flaTumka

CurHanel, nony4yeHHole ot [aTumkoB, npubop npeobpasyeT (no gaHHbiMm HCX) B Tekylime
undposble 3HaveHus. [lanee B npouecce 06paboTku CUrHanoB OCYLLECTBAAITCA:

—  umdpoas punbTpaLmsa curHana ot nomex;

—  KOppeKuusi usmepuTenbHON XxapakTepucTukm fatynka;

—  aBTOMaTuyeckas Koppekuus nokasaHui npubopa no TemnepaTtype cBO6OAHbIX KOHLOB TIT;

—  mMacwTabupoBaHue Lkanbl u3amMepeHus (ans JaTyvkoB ¢ aHanoroBbIM BbIXOAHBIM CUTHANoOM).

MapameTpbl LMMPOBbLIX MUNLTPOB, YCTAHOBIEHHbIE HA 3aBOAE-U3roToBUTENE, B OOMbLUMHCTBE
cryyaeB yAOBNETBOPSIOT  YCMOBMSAM  9KCnnyaTauumm npubopa. Ecnm B npouecce paboTbl
nonb3oBaTtenb OOHapPYXUT CUMbHOE BMUSIHUE BHELHUX WMMYMbCHBIX MOMeX Ha pe3ynbTaThl
M3MEpEeHW, 3aBOACKME 3HAYeHWs MapameTpoB LMMPOBLIX (PUNLTPOB MOryT ObiTb M3MEHEHbI (CM.
Mpunoxexwve E.1).

3aBoAckue 3HayYeHUsi NapaMeTpoB KOPPEeKUMM M3MepUTENlbHOW XapakTepucTuku Jatyuka (cm.
MpunoxeHne E.2) MOXHO M3MEHSATb TONbKO B TEXHWYECKM ODOCHOBaHHbIX CryyYasix, Tak Kak npu aTom
N3MEHATCA CTaHAapTHbIe MeTponornyeckme xapakrepuctukm TPM151.
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3.4.4 ABTOMaTU4YecKass KOppeKuusi MoKasaHui npuGopa no Temnepatype
CBOGOAHbIX KOHLOB TepMonap

OTa Koppekuunsi obecneynBaeT npaBubHble
rokasaHus npubopa npu N3MeHeHun
TemnepaTypbl OKpyxatowen ero cpefpl. [JaTymk
TemnepaTtypbl CBOOOAHbLIX KOHLOB Tepmonap ¥ Pesm Tennepatype ceoboare Koros TN Cir.C
pacrnonoxeH BHYTPM npubopa Yy KIEeMMHbIX
KOHTaKTOB.

Koppekuus BkntoyaeTcsa/BbikniovaeTca napametrpom Cj-.C.

OTknioveHe 3TOro BMAA KOPPeKUMM MOXeT ObiTb HeobXOAMMO, Hampumep, Mpu NpoBedeHUn
nosepkn npubopa. Mpn OTKMIOYEHHON KOppekuMu TemnepaTypa CBOOOAHBLIX KOHLOB Tepmonap
npuHumaeTcs pasHor 0 °C, n ee BO3MOXHbIE UBMEHEHUS B pacyeT He NMPUHMMAIOTCS.

3.4.5 MacwrabupoBaHue LWKanbl U3MepeHUsl AN aKkTMBHbIX NpeobpasoBaTtenen
C aHanoroBbIM BbIXOAHbLIM CUrHANIOM

Mpn pabote c akTMBHbIMM [atuvkamu, = Q}SWWW TPMIS1 (A ne 3a0a00)
BbIXOAHLIM  CUMHAamOM  KOTOPbIX  SBMSETCS 2 ‘——'9:]“;::‘:""‘6""‘
HanpshkeHne nnm TOK, B npuéope 5 Bl Beoane =
OCyLLEeCTBNSIETCA  MacluTabupoBaHue  LuKarnbl a Vel TE o TSI RTE W TYReioro anrvea B A
n3MepeHus. Mocne MacLiTabmpoBaHus ABC BepXHAR FPAMALS MIMEHEHHA SKTHBHOMO ASTWHKS Ain.H

KOHTpONMpyemble hmanyeckue BESINYUHBI
oTOBpaxaloTCA HeNOCPEACTBEHHO B €ANHMLIAX UX
n3mepeHust (aTmMocepax, Kunonackansix,
MeTpax u T.4.).
[inga kaxpgoro Takoro [latymka Heo6XxoAMMO YCTaHOBWUTL AManas3oH U3MEepeHNs:
—  HWXKHSIS rpaHuua AuanasoHa uamepeHus 3agaetcsa napametpom Ain.L u cootBeTcTByeT
MWHMManbHOMY YPOBHIO BbIXOAHOrO curHana flatyumka;
—  BEpXHAs rpaHuua guanasoHa u3mepeHus 3agaetcs napameTtpom Ain.H n cootBeTcTByeT
MaKkcMmanbHOMY YPOBHIO BbIXOAHOIO curHana flatuumka.

[anbHelwasn obpaboTka curHanos JaTtumka BbIX0AHO# TOK
ocyllecTBsieTc B 3aAaHHbIX  eAuHMLax AaTunka, MA
M3MepeHuss Mo NMHeWHOMY 3akoHy (npsiMo 20
nponopuunoHansHomy npu Ain.H > Ain..L mnm Texyuiee —
Z?rp‘)e:-T)Ho nponopuunoHansHoMy npu  Ain.H < WaMEDEHHG ﬂamepeuvm
e A
Mpumep - [pu wncnonb3oBaHunM JaTtuuka cC 4 |
BbIXOJHbIM TOKOM 4...20 MA, KOHTpONMpytoLLero Ain.L Ain.H  Jaeneuue,
nasnesve B pguanasoHe 0..25 atMm., B (0,00) (25,00 atm
napameTtpe Ain.L 3agaetcsa 3HayeHue 00,00, a B

PucyHok 3.4 — lNMpumep 3apaHusA
AuanasoHa u3mepeHus
aKTUBHOrO AaTyuka

napamvetpe Ain.H — 3Havenne 25,00 (cm.
pucyHok 3.4). [locne atoro obpabotka u
oTobpakeHne nokasaHwun OyaeT NpousBOOUTHLCA
B aTMocdepax.

3.5 Bbluncnurtenb

Bbluncnutens NpousBoAUT BblYMCIIEHWE DU3NYECKOW BENUYUHBI MO OAHOMY MMM HECKOMbKWM
BXOAHbIM 3Ha4YeHusM. K BblYMcnntento MOXHO MOAKMIOYUTE OAMH UMW [ABa M3MEpUTENbHbIX BXOAA
npubopa.

[aHHble ¢ BeluncnuTtens nepegatotcs ogHoBpeMeHHO Perynatopy n MHcnekTopy.
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3 OnucaHue npubopa

[Onsa Beluucnutens 3agarTcs crnegytolime napaMmeTpbi:
—  Tvn BbluMcnuTens (popmMyna Ans BblYUCTIEHUS);

KOJNMM4eCTBO UCMNOJb3YyEMbIX Bxopos;
KONMMYECTBO 3HAKOB Mocre AeCATUYHON TOYKY;
BecoBble KOSd)CbVILI,VIeHTbI n3MeputersibHbIX BXOAOB NpU pacyeTe B3BELLEHHON CYMMBbI.

3.5.1 Tun Bbluucnurens

Buuncnurens npoussoauT OfHY B &5 Kondnrypaws TPMIS! (o ve 2aa200)
= 03 Napamepe npebopa

mMaTemMaTUYecKylo  onmepauuio  C  BXOAHbIMM Femlen i
BenuymHamu. Tunbl Beluncnutenei (popmynsl ans (B e
BbIMMCMEHMSA) M KONMUYECTBO BXOAHbLIX BENMYMH, & [3 Bxoa e - euracmrens

ez Becoeoii kosd, Ana g cpwma”  SCA
1cnonb3yemblx B 3TX hopmynax, npeacTaBfeHb st G
B Tabnuue 3.1. o e e o BT i

Ta6bnuua 3.1 — Tun BeluucnuTens m KOMMYECTBO UCNOJIb3yeMbIX UM BXOAOB

CumB. Ha Tun Bbluucnurtens KonuyecTtBo Bx0of0B,
Lin2* ncnonb3yembix Beluncnutenem
rEPE MosTopuTEND 1

gy B3BelueHHas cymma 1 vnn 2
rRE YactHoe 2
g9, KBagpaTHbIi KOPEHb 1
EoP Makcumym 1 vnn 2
hokk MuHumym 1 vnn 2
R-CF CpegHee apudmeTuyeckoe 1 vnn 2

rH Bblumcnutens BNaXHOCTK 2
oFF Bblyncnutens oTkno4eH —

MpumeyaHue * 3HaveHne napametpa CAL.t npy nporpaMmMmMpoBaHnM KHOMKaMu Ha NMLEBON NaHenu

npubopa

MoBTOpUTENb MpocTO nepepaeT Perynatopy 3HayeHue, usmepeHHoe Ha Bxoge 1, He
npou3Boas MaTeMaTU4eckmx eNCTBUN.

YcraHoBuTe 3HayeHve [loBTopuTenb, ecnu perynupyemas uanyeckass BenuyuHa
n3mepsietca Ha Bxoge 1 v He TpebyeT HMKaKUX AOMOMHUTENbHBIX BbluMcneHun. MNpumep —
perynupoBaHune TemnepaTypbl, KOTOpasi U3MepsieTCs 4aT4YMKOM TeMnepaTypbl.

B3BelueHHas CyMMa BbIUMCAAETCS Mo hopmyne:
| P NAPAMETPHI NPHEOPA
S =1A1xK1+A2xK2, ! P~ BoMMchHTENE

¥ Beooaod koadhuumeHT

roe 01 n 02 — 3HayeHusi, M3MepeHHble Ha )

Bxogax 11 2; : eoma 1 (21 NpK BLMUCIEHHA
K1 1 K2 — BecoBble KOIPMULMEHTbI AN B30 ELIEHHO CymMMu: SCA

Bxoaos 1 u 2.

BecoBble koahduumeHTbl 3agatotca napametpom SCA n B gpyrux ¢opmynax He
YYMTBLIBAIOTCS.

C nomouupbto B3BelleHHOM CyMMbl BbIMUCTISETCH Pa3HOCTb ABYX M3MEPEHHbIX BENUYMH. Ons
3TOro HYXXHO 3afaTb OAHOMY BXOAY BECOBOMN KOIPPULIMEHT «— 1», @ Apyromy «+1».
YacTHoe BblMMCNSET pe3ynbTaT AeneHns 3Ha4YeHUss C MepBOro BXOAA Ha 3Ha4YeHne co

BTOPOro Bxoga.

3Ha4YeHun

KBagpaTHbI KOpeHb M3BreKaeTcs U3 3Ha4YeHusl, UsMepeHHoro Ha Bxoge 1.
®yHkun MuHumym 1 Makcumym nepepaloT HavMeHbluee WM Hamborbluee U3 BXOAHbIX
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3 OnucaHue npubopa

—  BbluMcnuTenb BRaXHOCTU NPOU3BOAUT pacyeT BMNAKHOCTM NCUXPOMETPUYECKUM METOAOM
no TemnepaTypaM Cyxoro W BnaxHoro TepmomeTpoB. [lpu aTom Ha Bxoge 1 usmepsetcs
TemnepaTtypa Cyxoro TepmomeTpa, Ha Bxofe 2 — Temneparypa BiaxHOro TepmMomeTpa.

—  3HayeHve BblyMcnuTenb OTKMIOYEH MOMb30BaTENlb MOXET YCTAHOBUTL AN OTKIOYEHMS
Kanana perynupoBaHus. B atom crniydyae TPM151-09 MOXHO ucnonb3oBaTb Kak ABYXKaHarbHbIN
nsmepuTens.

3.5.2 KonuyecTBO 3HaKOB Nnocrne AeCATUYHON TOUYKU

BbluncneHHasa — dumanyeckas BENMUMHA ) < Konbarypauwr TPMISI (Vs ve 3aa30)
MOXeT ObiTb OTOBpaxeHa Ha 4-x paspsOoHOM & dm”:’::‘“
nHgvkatope LIM1 ¢ pasnuyHon ToyHOCTbIO. B S Bsrcruerans W
napameTtpe dP nonb3oBatenb MOXeT 3apaTb & [ Boa e o+ esescrmenn
KOMMYEeCTBO 3HAKOB, OTOBpaxaembix nocne O AT T D A TP
[ECATUYHOW TOYKM.

Mo ymonuyaHuto ycTaHoBneHo 3HayeHne dP, paBHoe 2.

Ecnun yncno cnuwkom Benunko 1 He nomellaeTcs Ha LW, npubop «oTpesaeT» nocnegxune undpel,
Hanpumep: npu dP =2 yucno «485,84» otobpasutcs kak «485,8». [pocMOTp HENOMECTUBLLMXCS

«
LMcbp BO3MOXKEH C MOMOLLBK KHOMKM (nogpo6GHee cm. n. 5.1).

3.6 Perynsatop

Perynatop — 370 nmporpaMmHbIn MOAynb, OTBEYalOWWA 3a NoAAepXaHue W3MEepPeHHOW unn
BbIYVCIIEHHON BENWYMHbBI HA 3a4aHHOM YPOBHE, Ha3biBaEMOM YCTaBKOW.

Perynsitop cpaBHUBaeT 3HayeHwe, npuwegliee ¢ Bbluncnutens, ¢ YcraBkon v BblpabaTtbiBaeT
BbIXOAHOW CUrHan, HanpaefeHHbIi Ha YyMEeHbLUEHWe WX paccornacoBaHus. BeixogHow curHan
Perynstopa B TPM151-09 noctynaetr Ha BbixogHol anemMeHT 1, C MOMOLLbO KOTOPOro
ocyLlecTBnsieTcs ynpaenexHue IcnonHMTenbHbIM MEXaHU3MOM TUNa «HarpeBaTernby.

Ansa Perynatopa 3apaloTca cneayiolime napameTpbl:
m  pexum pabotsl (ML nnu ABYXNO3VMLMOHHBIN PErYNATOp);
m  30Ha HEYyBCTBUTENbHOCTY;
m  ansa NNA-perynstopa - napameTpel NMU-perynnpoBaHns n aBTOHACTPONKY;
m  [ANs ABYXMO3ULIMOHHOIO perynstopa - rmcTepesnc 1 3agepxkm

3.6.1 Pexxumbl paboTbl Perynatopa

B TPM151-09 Perynsatop moxeT paboTaTh B ABYX
pexumax: MNWO-perynatop un  [ABYyXNO3ULMOHHbIV
perynatop (ON/OFF).

Pexum paboTbl Peryngartopa 3apaeTcs

napameTtpom reG.t.

= MAPAMETPbI MPUBOPA
— Perynsatop
v Pexm paGoTel perynatopa rEG. t

3.6.2 NAO-perynaTtop

MO-perynatop (NponopumoHanbHO-UHTerpanbHo-guddepeHUmanbHbin - perynsatop) Bblgaet
3HayeHVe BbIXOAHOW MOLLHOCTMH, HanpasJieHHOE€ Ha YMEeHbLUEeHWE OTKINOHEHUA TeKyllero 3Ha4deHus
perynMpyeMOM BENWYMHbI OT YCTaBKM.

Mpu ynpaeneHun UM Tuna «HarpeBaTernby» 3HaYeHWe BbIXOOAHOW MOLLHOCTM HaxoauTcs B
ananasoHe ot «0» go «1» (unm ot 0 go 100 %).

Mpu pabote ¢ B tuna LIAIM BbixogHas MOLHOCTb Npeobpa3yeTcs B MPOMNOPUMOHAIbHbIA e TOK Wunu
HanpshkeHue.

Mpu pabote ¢ BO guckpetHoro Tuna BbixogHasi MOWHOCTL npeobpasyetca B LUWM-curHan, anst kotoporo
HeobxoguMo 3apaTtb nepuoacnefoBaHust uMnynbcoB (napametp tHP, cm. n. 3.8.1). MpuHuun dopmuposanus LUNM-
curHana Ans ynpasrieHUs «HarpeBaTenemM» rnokasaH Ha puc. 5.
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3 OnucaHue npubopa

TA

-
Ycraska
.-*'/
-
| =
] -
BuixogHasq | Bpems
MOLLHOCTh
perynsatopa
1
[—
0 ™~ -~
Bpem—a
LUUM-curnan A
BbIXOQHOrO tHP
3nemMeHTa e
1
0 =
Bpems

PucyHok 3.6 - MpuHuun popmupoBanua LUMM-curHana ansa «HarpeBaTensi»

MWAO-perynupoBaHue siBNsieTcsl Havbornee TOYHbIM METOAOM MNOAAEPXNKAHWUSI KOHTPONUPYEMOW
BennuuHel. OpgHako ans addpekTvBHoM pabotel MMU[-perynatopa Heobxoammo nopobpatb Ans
KOHKPETHOr0 0GbeKTa perynnpoBaHus psig koaULMEHTOB.

3apaya Hactponku MNO-perynstopa AOBOMLHO CIOXHAasl, HO OHAa MOXET OblTb BbINOMHEHA B
aBTOMaTuyeckom pexume. [NpuHuun pabotbl M napametpbl [MU[-perynsitopa npuBedeHbl B
Mpunoxenun XK.1.

06 aBToHacTporike MNUO-perynsitopa cMm. n. 12.6 n Mpunoxenne XK.2.

3.6.1.2 iByxno3uumnoHHbIn perynsitop (ON/OFF)
[ByxnosnunoHHbin perynatop (ON/OFF) BblpabaTtbiBaeT BbIXOAHYH MOLLHOCTb, KOTOpas MOXET
UMeTb TONbKO [Ba 3HAYeHUsi: MUHMManbHOe W MakcumarnbHoe. [Mpu pabote TPM151-04 c
McnonHuTenbHbIM MexaHM3MOM TuMa «HarpeBaTenby 3TO crieayolme 3HaYeHus:

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

. «1» (100 %) - «HarpeBaTenb» BKIIOYEH. [IBYXMO3WLMOHHbIA peErynaTop BKOYaeT
«HarpeBaTenb» MpU 3HAYEHUSIX perynupyeMon BenuuuHbl T, MeHblUMX YcTaBku, W
BbIKMOYaeT npu  3HaveHusx T, 6Gonblmx YctaBku (pucyHok 3.7). Tak pabortaer
[OBYXMNO3WLMOHHbIN PerynaTop B OTCYTCTBUE rucTepesuca.

Bbl MOXeTe 3apatb 3HayeHve [ictepesuca * NAPAMETPbI IPHEOPA
AByxnosunumoHHoro  perynatopa HYS.C. Torga  cocTosiHWe 7 Perynsop
«HarpesaTtena» 6y,£|,eT nepeknio4yaTeCA B TOT MOMEHT, Koraa 7= JeyxnozuuMoHHLIR (ON/OFF)
OTKMoHeHne T OT YcTaBkM AOCTUMHET MOMOBMHBLI BENUYMHLI HYS.C ¥ TUCTEPasHC [BYXTIOAMUHOHHOTO
(c™m. pucyHok 3.7). perynatopa HYS.C

[BYXNO3MLUMOHHBIN PErYNATOP HEe HYXXAaeTcs B CMOXHOMW
HacTponke. [Ins Hero MOXHO 3adaTb 3a4epXKU BKIOYEHUS U
OTKIMIOYEHNS, @ TakKe MWHUMArbHblE 3HAYEHUsI BPEMEHM
yAepXXaHUs BO BKIMIOYEHHOM UM BbIKITHOYEHHOM COCTOSIHUW (CM.
Mpunoxenwne U).
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T

Yeranka + HYS,C/2 ————ﬁ ——————
Yeraeka : f IHYS.C

Yeraska — HYS,C/2 7[_:_"&\&7/__

|

l

|
1
I B
Cocrosuue | o PEMS
"warpesatena”| 06e3rucTepesuca

l HIll|
1
w T
BhIKN, T L

! } Bpems
I
1

CoctosiHue | I
“narpesatena”| crucrepeaicom HYS.C

BEJT,
BRIKN,

Bpen:;l

PucyHok 3.7 - MpuHuMn pa6oTtbl [IByXNnO3MLUOHHOIO perynsropa

3.6.3 30Ha HeYYBCTBUTENBHOCTU

30Ha HEYYBCTBUTENbHOCTWM 3afaeTcs Afs  UCKITHYEHUs! .
HEHYXHbIX  cpabaTtbiBaHuii  Perynatopa npu  Hebonbluom = NAPAMETPbI NPUEOPA
OTKIMOHEHUN KOHTPONMPYEMOWN BenuuuHbl OT YcTasku. [MpuGop = Perynsitop
6yeT BblAaBaTh YNpaBMsiOWMA CUrHaM TOMbKO MOCAe TOro, Kak v 30Ha HeuyecTBTENbHOCTH db
perynvpyemMasi BenuyvMHa BbIiAeT U3 3TON 30HbI.

3HaveHne 30Hbl HEeYYBCTBUTEMBHOCTN 3a4aeTcs napaMeTpoMm
db B eguHMLax perynmpyemor BenuymHbI.

Mpumep YcraBka = 60 °C, db = 10 °C. B pguanasoHe 55...65 °C Perynsitop He Gynet
BblpabaTbiBaTh ynpaBnsioLLero BO3AENCTBIS.

3.6.4 OrpaHuyeHue guanasoHa U CKOPOCTUM U3IMEHEHWUS BbIXOLHOM MOLHOCTU
Perynatopa (Tonbko ana NUA-perynsatopa)

3HaveHuns BbixogHou mowHocTu MUIO-perynaTtopa HaxoaaTcsa B AvanadoHe oT «0» go «1» (unu
oT 0 go 100 %). B HekoTopbix crny4yasx BO3HMKaeT HeOOXOAMMOCTb OrpaHUYEHWUst BbIXOLHOM
MOLLIHOCTW CBEPXY UINN CHU3Y.

MNpumep. B knumartokamepe Henb3st OONYCTMTb, Y4TOObLI HarpeBaTenb paboTan MeHee 4Yem Ha 20 % csoewt
MOLLIHOCTW. ,ElJ'IFI BbIMOJTHEHUA 3TOro YCNoOBUA HYXHO YCTaHOBUTb MVIHI/IMaJ'IbHyIO BbIXOAHyIO MOLLHOCTb
P.min «20.0».

OrpaHuyeHne Ouanas3oHa BbIXOAHOW MolHOCTM Perynatopa 3agaeTtcs ABYMsS napaMeTpaMu:
MakcumarnbHoe 3HaveHue P.UPr n mnHumaneHoe P.min. OTn napameTpbl 3agatoTcsa B MpoLeHTax oT
MaKCUMaribHOW MOLLHOCTU, KOTOPYIO MOXHO noaaTh Ha cnonHutenbHbIi MexaHu3m. Ecnun Perynsartop
BblaeT 3Ha4YeHne MOLLIHOCTW, HaxoAsLeecs 3a npegenamun 3afaHHoro ananasoHa, OHO NPUHUMaeTCs
paBHbIM P.UPr unn P.min, cOOTBETCTBEHHO.

OrpaHuyeHmne CKOpOCTM pocTa BbIXOAHOWM MoLLHocTM Perynsitopa Heobxoaumo anst 6e3ynapHoro
BKItoYeHUs McnonHuTenbHoro mexaHusaMa. MakcumanbHash CKOPOCTb M3MEHEHWS  BbIXOOHOWM
MOLLHOCTV 3apaeTcs napameTpom P.rES B %/MuH.
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3 OnucaHue npubopa

3.7 TeHepaToOpbl UMMNYNBLCOB U KIOY

Mpy ynpaBneHuM HeEKOTOpbIM AOMOMHUTENBHLIM 06OopyaoBaHWEM He TpebyeTcs Hanuyne
perynstopa, M ero HeobxooMMO BKMOYaTb Ha OMpeAerieHHOM Liare nporpaMmbl TEXHOMora.
BkritoueHne atoro obopyaoBaHMsa BO3MOXHO Kak Ha BpeMs BCEro Lara NnporpaMMbl TEXHOMOra, Tak U B
neproanYeckoM pexuMe, Korga HEeCKONbKO CeKyHZ 06opydoBaHWe BKIHOYEHO, HECKOMbKO CEKyHA
BbIKITIOYEHO.

B TPM151-09 peanusoBaHbl 16 eHepaTOpoB NepUoaMYECcKUX UMMYNbCOoB: 14 U3 HUX MMEtoT
HacTpamBaeMyt ANMTENbHOCTL UMMyNbca 1 nay3bl, oauH 'eHepaTop BCeraa HaxoauTCst B COCTOSIHUM
"1" ("Bcerpa BkntoyeHo") n oavH B coctosiHum "0" ("Bceraa BbIKMoYeHo").

[na 14 HacTpauBaeMbix ['eHepaTopoB Npu NporpaMmmMmpoBaHUM 3afaeTcs BPeMs BKITHOYEHHOro
COCTOSIHUSI (ha3a BKMHYEHUS!) M BPEMS BbIKMHOYEHHOTO COCTOsSIHUS (pasa BblkMYeHus). Bce
eHepaTopbl paboTaloT HE3aBMCUMO U NMPOU3BOASAT reHepaumio UMMNYNbCOB, He CUHXPOHU3UPYSACh C
Luaramu NporpaMMbl TEXHomora.

Ha ntobom Lware nporpaMmMbl TEXHOMOra MMMynbCbl Noboro N'eHepaTopa MoxHO nogaTb Ha BO2
(anckpeTtHoro Tuna). MporpaMMHbIA GroK, KOTOPLIN nogknoyvaeT [eHepaTopbl MMMNynbcoB Kk BO2,
HasbiBaeTcs Krroy.

PucyHok 3.8 unntoctpupyet paboTy 'eHepaTopoB nmnynbcoB 1 Knroya

Feneparop 1

1L

leneparop 2

L b o =+ =3 Knioy || BbixoaHoi

anemeHT 2
Mexepatop 3 ;- ==
Juuul I
: 1 —  KOoMMyTauMa Ha ware 1
b | — = 3 KommyTauws Ha ware 2

lenepatop 16

— o w KommyTaums Ha ware 3
=1(nocT. ekn. )= == = > LY

PucyHok 3.8 — Pa6oTta NeHepaTopoB nmnynscoB u Kntouya
3.8 BbixoAHble 3neMeHTbI

TPM151-07 umeeT aBa BCTPOEH HbIX BbIXOAHbIX
anemeHTa (B3): Eﬁa_lmg 'mm ““15"’“1
. 7 BuXOAHOR aneMeHT i
B31 nporpammHO npuBsizaH K Perynsatopy u ¥ Tepnon e WM. iy nLcop tHP
ncnonb3yeTcs Ans ynpaeneHns IcnonHUTenbHbIM :  MMHHHENLHAS IMTENLHOCTE H
MeXaHU3MOoM; LUHM-mrmyreca T.L
+ B32 nporpammHo npuBsizaH k Peructpatopy u
ucrnonb3dyeTcs Ans  nepegayv aHanorosoro
curHana.

MepeveHb Bo3MOxHbIX TuNoB B3 npeactasneH B Tabnuue 3 (cMm. pasgen 2). BbixogHow
anemMeHT 1 MoXeT ObITb ABYX TUMOB:
*  [WCKPETHbIN (3NeKTpoMarHMTHoe pere, TPaH3UCTOPHas UNKM CUMUCTOPHas onTonapa, BbiXon
NS ynpaBneHns TBepaoTerNbHbIM pene);
* aHanoroBbll (UMcbpoaHanoroBell npeobpasoBaTenb «napameTp - Tok 4..20 MA» wunu
«napameTp - HanpsbkeHue 0...10 B).
BbixogHoM anemMeHT 2 MoXeT OblTb TONBbKO ANCKPETHOrO TUNa.
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3.8.1 Ucnonb3oBaHue auckpetHoro BA1 npu NUO-perynuposaHun. MapameTtpsi LUMM

Ecnu Bbl 3aganu Pexum paboTbl perynsitopa TA

«Mna-perynatop» (cM. n. 3.6.1.1), TO ANCKPETHbIN ~ |

Ycraska

B3 Oyget pabGotate B pexume LUAM. B 3tom ; : ;
cnyyae Heobxoaumo 3agaTb Mepuos crnefoBaHus [ 1 "
LUIMM-UMnynbcoB (napameTp tHP) 1 MUHUMAnbHYIO R i Bpems
v (nap P ) 4 LUWM-curuan I O (R S | P

AnNuMTenbHOCTb UM nynbca (napameTp t.L), npu ko [ 1

9 BbIXOAHOTO ItHP! | <tL
TO poW elle MNpou3BOAMTCA BKIoveHne B3I (cm. 3nemenTa o O e P L) L2,
pricyHok 3.9). 1 A

Yem  Bbille  yactoTa  yNpaBRSOLNX 0 I-I '_II 1 o
MMNynbcoB (T. €. MeHbwe nepwopg tHP), Tem Bpems
TouyHee peakums Perynatopa Ha  BHelwHue PucyHok 3.9 — 3apaHue napametpos LLIUM-
n3ameHeHusi. Ecnn B3O — TpaH3ucTOpHas unu curHana

CYMUCTOpHasi onTonapa, TO Nepuos CcriefoBaHusi
MMMYNbCOB MOXHO YCTaHOBUTb PaBHbIM 1 Cek.

Ecrm B3 - a/m pene, To cnuwkoM manoe 3HadeHue nepuoga tHP npu BegeT K 4vacTbiM
nepeknoYeHnsaM 1 BbICTPOMY M3HOCY CMIOBBLIX KOHTakKToB. [MoaTomy Heobxoaumo 3apjaThb Oonbluee
3HayeHve napameTpa tHP, HO cnegyeT noOHMMaTb, 4YTO 3TO MOXET YXyAWWTb KayecTBO
perynupoBaHus.

3agaHne MUHUManbHO AOMYCTUMOW AnUTENbHOCTM umnynbca t.L Takke Heobxoaumo Anst
npefoTBpalLeHnsl U3HOCa CUIOBbIX KOHTakToB B3 BcrneactBuMe  CNWLIKOM  KPaTKOBPEMEHHBLIX
BKITHOYEHWIA.

3.9 YcraBka

YcTaBka — 9TO  3HAYEHME, KOTOPOE = &3 Kowbirypaws TPHISI (Ve ve sanam0)
TpebyeTcs  mopdepkvBatb  C  MOMOLLbIO ~:_1 3“;’;;’;"““”
Perynatopa B [OaHHbIA MOMEHT BpEMEHW. T

s [ Veraswn & nporpase 12 -
YcTaBka BMECTe C  TEeKyMM  3HadYeHuem R e

perynwpyeMOVl Benn4ynHbl nogaeTca Ha BXOo4 & B verasn npn NBC Mo+

PerynaTopa. ABC CROPOCTD HIMEHEHHA YCTABKH LF.LL
¥ Thn yeraskn P.-SP
HBC HIWHAR MPaHIULA 3343HHA YCTABKH b.CH.L
ABC BEpXHAA rPaHHLA 33A8HHA YCTABKH b.CH.H
ABC 3HAYEHNE YCTIBKH SP.LU

Ha kaxxagowm LLare Mporpammbl TexHonora Ans kaxaporo Perynsitopa 3agarTcs cneayowme
napameTpbl YCTaBKU:
—  Tvn YcTaBky;
- 3Ha4YeHne YcTaBky;
—  CKOpOCTb BbIX0Aa Ha YCTaBKy;
—  [OnycCTUMble rpaHuLbl U3MEHEHUs YCTaBkM Ans paboTbl B pexumMe PyyHoro ynpasneHus
(cm. n. 12.4).

3.9.1 Tun YcTaBKu

B TPM151-09 B kauecTBe YCTaBKku MOXHO 3afaBaThb:

—  3HayeHue perynupyemow hr3nyecKkon BEMUUYUHbI (TUM — «3HAYEHNEN);

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

Tun YcTaBku 3agaeTtca napameTpom P.-SP.

3apaHve YcTaBKM TMNa «MOLLHOCTbY ObiBaeT HEOBXOAMMO Ha HEKOTOPbLIX CTaAusiX TeXmnpoLecca,
KOr4a KOHTPONMpoBaTh (hU3MYECKUA mapameTp cucTembl He TpebyeTcss unmm HeBO3MOXHO. B aTom
crnyyae nonb3oBaTenb MOXeT 3adaTb (UKCMPOBAHHOE 3HayeHue MOLLHOCTW, KoTopoe Oynet
nogasaTthbCsA Ha McnonHMTEnbHbI MexaHn3M. PerynupoBaHus npu 3TOM NPOUCXOAUTL He ByaeT.
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3 OnucaHue npubopa

3.9.2 3Ha4yeHue YcTaBKu

3HaveHne YCcTaBku TUNa «3HaveHvey» 3adaeTcs B eanHuuax perynmpyemMon BenuuuHbl u JOMKHO
Haxo4MTbCA B Auana3oHe namepeHus [atymka.

3HayeHne YcCTaBKM TuNa «MOLUHOCTb» 3a4aeTcs B OTHOCUTESNIbHbIX €AMHMLAX WM MOXEeT
NPUHUMATbL 3Ha4YeHns oT «O» Jo «1».

3.9.3 CkopocTb BbixoAa Ha YcTaBKY

B TPM151-09 MOXHO OrpaHW4MTb CKOPOCTb BbIXOAa Ha YCTaBKy.
OTa yHKUMA ncrnonb3yeTca B Tex Criyyasx, Korga perynvpyemas BenmunHa [oskHa nnasHo, ¢
3a4aHHOW CKOPOCTbIO, BO3pacTaTb UM yMeHbLUaTbCs Ha gaHHOM Lare MporpaMmbi:
— B TeueHue Bcero Lara (cm. pucyHok 3.10, a);
— B TeyeHue 4Yactu lllara — go poctmxeHnss 3Ha4YeHUs ycTaBKM, Jarnee OCyLUeCTBhseTcs
nopaepXaHue AOCTUrHYTOro 3HayeHns YCTaBku (CM. pUCyHOK 9, 6, B).

a) 6) B)
T, °cA War Mporpamme T, °cA War Mporpasmer | T, °cA War Mporpamme: |
Ycraska Ycraska I To I
SP.LY SP.LU I
: Yeraska
T > T i SPW =
9 Bpems ? Bpema Bpemsa
BPEMA BbiX0aa BPEMA BbiX0aa BPEMA BbiX0Oa
Ha YCTaBKy Ha YCTaBKy Ha YCTaBKy

Yeragka SP.LU-Tp  [en. u3m.]
BPEMS BLHIXOMA HA YCTABKY  [MMH]

CropocTb Bhixoga Ha yetaeky LF.LU =

PucyHok 3.10 — 3apaHue ckopocTu BbixoAa Ha YcTaBKY

B navane Lara YctaBka nNpuHMMaeT 3HayeHue, paBHOE TeKyLLeMy 3Ha4YeHUIo perynvpyemoin
BenuunHebl (To), 1 cpa3y HauYMHaeT M3MEHSITbCS C 3a4aHHON CKOPOCTHIO.

Benuuuna T, - 3To 3HavyeHne ycTaBkM Ha npefblayliem Lare nnm HayanbHoe 3HayeHwe, ecnu
Lar - nepsbIn. Hanpumep, ecnn perynupyeTcs Temnepatypa, To npu ctapte lNporpammbl To npumeT
3HauYeHVe TemnepaTypbl OKpyXallen cpefdbl M HayHeT pacTu (UK yMeHbluaTbCsl) C 3adaHHOW
CKOPOCTbIO OT 3TOr0 3HAYEHWUS.

MapameTp CkopocTb Bbixoaa Ha ycTaBKy LF.LU 3agaetcs B eamHuuax perynmpyemon BenmuunHbl
B MuHyTy. Ecnun 3agatb napametpy LF.LU 3HayeHve «O», TO CKOpPOCTb MpPUHMMAaETCA paBHOM
6EeCKOHEeYHOCTH, T. €. YCTaBka MHOBEHHO AOCTUraeT 3Ha4eHVs1, 3agaHHoro napametpom SP.LU.

3.10 CeTteBom uHTepdenc RS-485

Mpu6op TPM151-09 nmeeT BCTPOEHHLIN ceTeBON UHTepdenc RS-485, koTopkin npegocTaBnset
crefytoLiMe OCHOBHbIE BO3MOXHOCTY:

—  KoHcurypupoBaHue npudopa c MK;

—  peructpauus Ha MK napameTpoB TeKyLLero CoCTOSHUS.

Ons pabotbl npubopa B cetn RS-485 HeobGxogumo ycTaHOBWUTb €ro ceTeBble HacTpohku. B
OOHOWM CeTW MOryT HaxoOWTbCA HECKONMbKO NpUBOPOB, MOAKMHOYEHHBIX K OQHOMY KoMmnbioTepy. [Ans
obecneyeHnst KOpPpPeKTHON paboTbl B 3TOM Cryyae CeTeBble NapameTpbl BCcex npubopoB ofHOW ceTn
OOIMKHbI ObITb OIMHAKOBBI.

Kpome Toro, kaxabii npubop B ceTn UMeeT CBOW YHMKarbHbI 6a30BbIN CETEBON aapec.

MoapobHo HacTpolika ceTeBOro UHTepderica onvcaHa B pasgene 9.
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3 OnucaHue npubopa

3.11 Peakums npubopa Ha cny4YyamMHoe OTKITHUYeHUe NUTaHus

3.11.1 Peakuna Ha cnyyanHoe OTKIOYEHMNE
nutaHna B npubope TPM151-09 onpegensieTcs 5 25 Kordurypauna TRMIS1 (Mina ve 3aaaH0)

napametpom bEHv, KOTOpbIi MOXET npuHUMaTb =3 napawerps npbopa
crnepyoLime 3Ha4YeHUs: =59 Cnysebrsie napamerpei
—  «Mpopgomxnutb ¢ TOro xxe Mmectar. [lpu ABC Kon-B0 OTKAKOUEHHI MHTaHNA 220
BbIKIIOYEHUN nuTaHnsa npudop TPM151-09 8¢ Obuwee xon-eo cpocos res

=453 PE3KUHRA Ha NPON3AHHE NHTEHHA
COXpaHsieT B TeYEHUE NPUMEPHO 2-X YacoB

MHGOPMaLMIo O CBOEM COCTOSIHUM  U”
BO3BpaLL@eTCsl B HEro Mocre BKIOYEHUs NUTaHus, npogorkas paboTy ¢ Toro xe mecTa.
Ecnu po BbIkntoYeHns nutaHust Npubop Haxoauncs B coctosiHum CTOM unu ABAPUA, 1o
3TO Xe COCTOSIHUE COXPaHWUTCA MOocne BKMYeHWs nuTaHus. Ecnn HanpsbkeHue nutaHus
OTCYTCTBOBAmNoO AOMroe Bpems, U WHdOpMaLumMs O COCTosHUM Obina yTepsiHa, To npubop
nepexoaut B coctosiHne CTOIM.
—  «3anycTuTb MepByl MNporpamMMmy C nepBoro Lara». HesaBuMCMMO OT TOro, B Kakom
COCTOSIHUM MpUOOP Haxoauncs A0 BbIKMHOYEHUS MUTaHUS, MPU MOSBIEHUN HaMPsHKEHNs
Oyaet 3anyLieHa nepsas MNporpamma c nepsoro Lara.

—  «MNepenTn B coctosiHue CTOM». Mpunbop nepexoamt B coctosiHme CTOIM.
«Mepentn B coctosHne ABAPUSA». MNpubop nepexoaut B coctosiHne ABAPUA.

3 11.2 MNpnbBop NponsBOAUT MOACHET CryYalHbIX OTKMOYEeHUA nuTanusa (napameTp 220). Kpome
Toro, nNpubop noAcYMTLIBAET KONM4ecTBO COOCTBEHHbIX nepecbpocoB (napametp rES), kotopble
MOFYT MPOUCXOAUTL NPU OTCYTCTBUW NUTAHUA ANUTENBHOE BPEMS.

3HayeHns napameTpoB 220 u rES AOCTYNHbI TOMbKO Af1S MPOCMOTPA; KPOME TOro, UX MOXHO
06HYNUTL. 3aaaTh UM Kakoe-nMbo HeHyneBoe 3Ha4YeHVe Hemnb3s.

3.11.3 Mpubop  MMeeT  3HEeproHesaBUCHMYH)  NamsiTb, B  KOTOpPOW  COXpaHsTCS
nporpaMmupyemble napameTpbl npubopa. MapameTpbl XpaHATCH B NamMATU B Te€YEHWE HECKONbKUX
[ECATKOB feT.

W Moseaerme nocne BOCCTaHOBN, MMTannA  behy
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4 KoHcTpykuusi npubopa

4 KoHcTpyKkums npubopa

4.1 Mpubop TPM151-09 usrotaBnueaeTcs B NnacTMaccoBOM Kopnyce, npedHa3HayeHHOM ONs
MOHTaxa Ha BepTVKarbHON MIIOCKOCTU LMTa ynpaeneHus anekTpoobopynosaHuem (Moaudukaums
kopnyca LW 1) unn ans HacTeHHOro MoHTaxa (Moamdukauus kopnyca H).

4.2 Kopnyc (W1 wvnn H) coctouT 13 AByX 4acTel, COedMHsieMbIX Mexay cobon npu nomoLum
YyeTblpex BWHTOB. BHyTpW Kopnyca pasmelleHbl ABe nevaTHble NnaTbl, Ha KOTOPbIX pacnonaralTcs
anemMeHTbl cxeMbl Npubopa. CoeanHeHne nnat Apyr ¢ ApYroM OCYLLECTBSIETCS MPW MOMOLLY NITOCKUX
pas3beMHbIX kabenen.

4.3 KpenneHue npubopa Ha wute obecneumBaetcs ABYyMsi bukcaTopamu, BXOASALMMU B
komnnekT noctaskv TPM151-1111.03.

4.4 InA coegMHeHVst ¢ NepBUYHbIMK NpeobpasoBaTensMu, UCTOYHUKOM MUTAHUA U BHELLHUMU
yCTpOWCTBaMu NpUGOP OCHAaLLEH NPUCOEAMHUTENBHBIM KIEMMHUKOM C KpPEenyieHMEM «rof BUHTY.
KneMMHVK y npMbopoB LLIMTOBOIO KpensieHns HaxoauTCs Ha 3afdHen cTeHke. B npubopax HacTeHHOro
KpenneHust KNemMMHWK pacrofioXeH noA BepxHel KPbILWKOW, Npu 3TOM B OTBEpPCTMSIX NoaBoaa
BHELLHWX CBA3€el YCTAHOBNEHb! PE3UHOBBIE YNIIOTHUTENN.

4.5 abapuTHble U yCTaHOBOYHbIE pa3mepsbl Npubopa npuBeeHsl B MpunoxeHun A.
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5 INuueBas naHenb npubopa. UHAuKaumsa 1 ynpaBneHue

5 JluuyeBas naHenb npubopa. UHaMKaumsa v ynpaBneHve

Ha nuueBoii naHenu npubopa ( Lu1 = N —
MMEelTCs  crieaytoline  3neMeHTbI pOTEGMMPMP PETYIATOD 5
MHAVKaLMK U yNpaBneHus: & WG ING
- YeTblpe UM poBbIX Lmn2 -l:oam‘
CBETOANOAHbBIX R CcBETOnVMOAY
nHaukatopa (LUW1...14N4);
— 10 cBeToOAMOAOB; Eomm’a
- 6 KHOOK. 3 MOLLKOCTS, % ol
BHeLwHui BUA nmueBom
naHerm TPM151-09 npegctaBneH 5¢'-. . .
Ha pucyHke 5.1. M3 MPOTP.WAT KHOMKM
[ : nveK
Lt 2
( uma 1 [Lremist oDnEN

PucyHok 5.1 — JllnueBas naHenb npu6opa

5.1 Mhgukauusa B pabovem pexume

Lindposble uHaukatopbl  LIN1..LUM3 B pabouem pexume OTOOpaxaldT CUMBOMbHYHO
nHdopmaumio o Kanane perynupoanus. Ha i1 Bo3amoxHO oTobpaxeHne ogHoW U3 3-X BEMUYUH:

— nsmepeHHon Bxogom 1 (ceetogmog «Bxog 1»);

— nsamepeHHon Bxogom 2 (ceetogmog «Bxopg 2»);

— BbluMcneHHow BeiuncnuTenem (ceBetogmon «BeluncneHHoe 3HayeHney).

MepekntoyeHne napameTpa nHanumpyemoro Ha L1 npounssoguTcsa kHomkamum E+|§ npv 3ToMm
CBETUTCS OAMH 13 CBETOAMOAO0B, NMOKa3biBasi, KAKoW U3 NapaMeTpoB BbiBoaMTCS Ha LIN1.

HasHaueHue umMdpoBbIX MHAMKATOPOB NpeAcTaBneHo B Tabnuue 5.1.

HasHaueHue cBeTOaMoaoOB NpeacTaBneHo B Tabnuue 5.2.

Ta6bnuua 5.1 — HazHayeHne UNPOBLIX MHAMKATOPOB

Undposoit HasHaueHne
MHAUKaTop
Lin1 OTobpaxaeT TekyLlee 3Ha4YeHNe N3MEPEHHON UMW BbIYUCIIEHHOW BENVYMHbI
Lun2 OToGpaxaeT Tekyllee 3HayeHUe YCTaBkM [Ans  PerynvpoBaHusi BeNUYWHbI,
oTobpaxaemoint Ha LIN1. Mpu atom ceBeTutcs ceetoaunon «YCTABKA»
Lun3 OTobpaxkaeT 3Ha4YeHWEe BbIXOLQHOW MOLLHOCTW, nogaBaemon Ha McnonHuTenbHbI
MEXaHu3M, B NpoLEeHTax
Lun4 OTob6pakaeT Yepes TOYKy HoMep TekyLen NporpamMmbl U Homep Lara

OToOpaxeHne BpeMeHu, npolueALlero ot Hayana Tekyuero Lara
Ha L2 moxHO oTOOpasuTb Bpemsi, nmpollefllee oT Havana Tekywero lWara. Ons aToro

BEOR v
nonb3oBaTtefnb HaXvMaeT OAHOBPEMEHHO KHOMKU [ :+ . U2 nokaxeT Bpemsi B eauHMLax

n3MepeHusi, ycTaHoBMNeHHbIX napameTpom MacwTtab Bpemenwm (cm. n. 3.3.4). [pwu atom 3aceBeTutcs
ceetoavon «BPEM4A LWWATA». [Ins Bo3BpaTta k MHAMKaumu YcTtaeku Ha LIN2 Heobxoaumo elle pas

~
HaxaTb kHomnku L+,

OToGpaxeHne YCTaBKU TUMA «MOLLHOCTbY

Ecnu nonb3oBaTens 3adan Tvn YCTaBku «MOLLHOCTbY, TO Ha LIN2 otoBpakaeTca croso «Pr.5P»,

a 3HayeHue YcTaBku otobpaxaetca Ha LIA3. Mpu atom ceeTutcsa ceetognoa «YCTABKAN.
Ecnu Ha kakom-nu6o LIN nomectunacb He BcA uHdopmauusa (Hanpumep, He Bce paspsiabl
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5 IluyeBas naHenb npuGopa. UHAuKauuA n ynpaeneHue

&
yucna), Heo6X0AMMO HaxaTb KHOMKY E OkHO OTOBpaxeHWsi CABMHETCS, M MONb3oBaTeNb CMOXET
NMOCMOTPETb HEMOMECTUBLLYIOCS UHGOPMALWIO.

Ta6bnuua 5.2 — HazHayeHMe cBeTOAUOAOB

CBeTtoguon HasHaueHue

«ABAPUA» CeTtutcs B coctosiHum kputudeckon ABAPWUWU (obpeiB aaTuuka, neperpes u
T.n.). Muraet B coctosiHnm Hekputnyeckon ABAPUIN

«HACTP.NNAO» CseTutcs npu aBToHacTpovike MUO-perynstopa

«BblY.3HAY.» CseTutcs npu BbiBoae Ha LIN1 BblMMCNEHHOIO 3HAYeHUs!

«BXO[ 1» CeeTtutcsa npu BbiBoge Ha LIM1 3HayeHus, namepeHHoro Bxogom 1
«BXOp[ 2» Csetutcs npu BbiBoae Ha LIN1 3HayYeHus, namepeHHoro Bxogom 2
«YCTABKA» CeTutcsa npu otobpaxeHun Ha U2 YcTaBku

«BPEMSA LLAMA» | Cetutca npu oTobpaxeHun Ha L2 Bpemenw, npowlewero oT Havana
Tekywero LWara

«PY1» Moka3sbiBaeT, UTo KaHan HaxoauTcs B pexume Py4Horo ynpaeneHus:
—  Muraet npv py4YHoM ynpaeneHum BbIXOQHOW MOLLHOCTbIO Perynstopa,
- MOCTOSIHHO CBETWTCS NpY PY4YHOM YyrpaBreHnn YCTaBKou.

«PY2» He vcnonb3yetcs

«K1» CeeTtutcs, ecnu BbixogHow anemeHT 1 KroyeBoro tuna (C MapkMpoBKOW «Py,
«K», «C») HaxoguTcs B COCTOSIHUM «3aMkHyTo». [Ina B31 tuna LIAI 4...20 mA
(c mapkupoBkon «M») ceetogmog «K1» He 3agencTBOBaH.

«K2» AHanorn4yHo ans BeixogHoro anemeHTa 2

5.2 Ha3Ha4yeHue KHOMNOK B paboyem pexume

HasHaueHwue kHonok npu Paboyem pexume npeacrasneHo B Tabnuue 5.3. HasHaueHne KHOMOK B
APYrux pexvmax onMcaHo B COOTBETCTBYIOLMX pasaenax P3.

Ta6bnuua 5.3 — HazHa4yeHMe KHOMNOK

KHonka HasHaueHnue

[g (HaxaTh " 3anyck/octaHoBka [Nporpammbl. [lepexon n3 coctosHus CTOIMM (STOP) B

yaepxueaTh 2 - 3 cex) coctosiHue PABOTA (RUN) 1 o6paTHO

E_‘_@ BbiGop napameTpa Ha Li11

E_'_E BuiGop napameTpa, MHAMLMpYeMoro Ha Li2

E CaBur okHa oTobpakeHUs Ans NpocMoTpa MHpopMaLmMK, He MOMECTUBLUIENCS
Ha UUPOBLIX MHAMKAaTOpax; Npu aBapum — oTobpaxeHve Ha LIN2 kopa
aBapum

E_‘_% Mepexop B pexum Boibopa MNporpammel u LWara (pexum SEL)

E+% Mepexop, B pexumM «BbICTPOro» NPorpamMmmMmMpoBaHus

E_'_E Mepexop B pexum MNporpaMM1MpoBaHHs

E_'_E Mepexon B pexum AsToHacTpoiiku MM-perynsTopos

,5 +E Mepexog, B pexum KOCTUPOBKM

E Bbixoq M3  BcnoMoraTtenbHbIX — PEXUMOB;  OTKIIOYEHWE  aBapuiiHON
curHanusaumu; nepexog n3 pexumma ABAPUA B CTOIN
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5 INuueBas naHenb npubopa. UHAuKaumsa 1 ynpaBneHue

MpoaomxeHune Tabnuubi 5.3

KHonka HasHaueHue

E_'_E_'_@ Mepexop B pexuM PyyHOro ynpaeneHns ycTaBkoil 1 06paTHO

E+E+§ Mepexon B pexum PyyHOro ynpaBneHns BLIXOAHLIM CUTHaNoM perynstopa
(MOLLHOCTbIO) U 06paTHO

E+’£ (+§) V3aMeHeHMe 3HaueHUsi napameTpa (BbIXOAHOTO CHrHanma WAM ycTaBku) B
pexume PyyHoro ynpasneHust

E +[g Jooon MpuHyauTenbHas nepesarpyska npuéopa

E = Mepexog, B cocTosiHne MAY3A ( 13 coctosiHmns PABOTA) 1 06paTHo

3
MpumeyaHume. lNopsgok HaxaTus KHOMOK BaxeH. CoyeTaHue E+[£ 03Ha4yaeT, YTO HYXHO

e ]
HaXaTb KHOMKY N, He OTNyCKaa ee, HaXaTb KHOMKY 5

5.3 CocTosiHus npubopa U X MHAUKaLUus
MpuGop MOXET HAXOAUTLCS B OQHOM M3 OMUCAHHbBIX HUXKE COCTOSIHUIA:

— B cocrosHun PABOTA npoussogunTcs BbinonHeHue MNporpammbl TexHosora.

— B cocrosHum TAY3A perynupoBaHue nNpOAOMMKaeTCsd, HO «3amopaXuBaloTcs» BCe
OVHaMU4Yeckne W3MEHEHUs: NpekpallaeTcs oTcyeT BpemeHu [porpammbl TexHomora u
n3meHeHve Yctasku. [locne noBTopHoro ctapta xon [porpammbl BO306GHOBRSiETCS C
npepBaHHoro Mecta. CoctosHne [MAY3A MOXHO WcCnonb3oBaTe ANS WCKYCCTBEHHOrO
npoaneHus MNporpaMmmMbl TexHomora.

— B cocrosHne KOHEL, MPOIMPAMMbI npnbop nonagaet nocne 3aBepLUEHUsI BbIMOTHEHWUSI
Mporpammel TexHonora.

— B coctosHum CTOIN HM ogHa MNporpaMmma TexHosora He BbinonHaeTcs. Mpn 3ToM BO3MOXHO
UNW OTKMoYeHUe BbIXoaHbIX YCTPOMCTB, uMnu nopdepXaHve (OUKCUPOBAHHOTO 3HayeHus
MOLLHOCTM Ha VICMOMHUTENbHBIX MEXaHWU3MaX, UM peryrnvpoBaHue no 3afaHHoW YcTaBke.
MapameTpbl, onuckiBatoLme coctosiHne CTOIN, 3agatotcsa nonb3oartenem (cMm. n. 3.3.3).

— B coctosiHne ABAPUA npubop nepexoauTt npu BO3HUKHOBEHWW aBapuHOW cutyaumu. B
3TOM COCTOSIHUM Takke BO3MOXHO nofaepaHue PUKCUPOBAHHOTO 3HAYEHNUST MOLLHOCTU Ha
WM (cm. n. 3.3.3).

Moapo6Ho o coctosiHn ABAPUA u Bugax aBapui cm. n. 12.7.

CxeMma nepekso4eHns CoCcTosHUIA npnbopa npvBefeHa Ha pUcyHke 5.2.

B kaxxgom coctosHum, kpome PABOTA, Ha LIN2 BbiBognTCA cooTBETCTBYOLLEE COODLLEHNME.
Cnncok BO3MOXHbIX COOBLLIEHWI NpuBeaeH B Tabnuue 5.4.

HAXETh
H YAEDXHBATE

ABAPWA
FARCL]®™

KOHEL, NPOrPAMMbI

End

NMepexon & COCTORNME,
npenwecTsogaswes
ABAPHH

PucyHok 5.2 — CxeMa nepekno4YeHUs COCTOSAHUIA npubopa
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5 IluyeBas naHenb npuGopa. UHAuKauuA n ynpaeneHue

Ta6bnuua 5.4 — UHaMKaLmUsa COCTOAHUSA Npubopa

CoobuweHue Ha L2 Cno:;gﬂo::e OnucaHme cocTosiHUA npubopa
End («End») KOHEL OctaHoBka nocne BbinosiHeHns MporpamMmel
MNPOrPAMMBI
SkoP («StoP») cTon OcTaHoBka BbinonHeHus MporpamMmel
rinP («rUnP») MAY3A May3a npwv BbINonHeHWn MNporpammel
FRCL («FAiL») ABAPUSA ABapvsi Py BbINOINHEHUM Mporpammbl

5.4 Pexumbl npubopa n obLias cxema ux nepexknoyeHus

Ha pucyHke 5.3 nokasaHa obLias cxema nepeknioyeHus pexummoB npubopa. Ha cxeme
npuBeAeHbl Takke HasHaYeHNsa KHOMOK 1 Ux koMbuHaumn B Paboyem pexwume. [leTanbHoe onucaHne
MHOVMKaUMM 1 ynpaeneHuss B pexumax «bbicTporo» nporpammupoBaHus, [MporpaMmmmupoBaHus,
KOctuposkn BxogoB, ABToHacTpoviku [MWIO-perynatopoB u  PydyHoro ynpaeneHuss faHo B
COOTBETCTBYIOLLUMX pa3genax P3.

Pacnonoxenne kronok

Bhi
60p Ha NWuesod nanens TPM151

I'IporpaMMbl v Wara

ABTOHACTpOMKA

PyuHoe
| l()cmpou«a r‘|H,U, perynﬂ‘ropoa

ynpaenesue

YCTABKOR
=5l DﬂD f; DD §~] DE é-;
BN

* Hamenenne
HAYEHNR
YETABKH

DIHINIET, YTO CHEYaNd

Paﬁoq Wil pexum + Hano waxas wroney =]

E e AV plin gt

» Janyce » Bubop = Mepexon B » Chaur ogsa
Mparpamusl TexHonara KaHana PEXHM FETOM. otofpaxasing
= Ocranossa WHIMKELMA NEPEXNIOHEHNA [ T
MNporpaMus TEXHOADrE Ha UH1...UK3 KaHANDB Ha LW
PyuHoe
ynpaeneHue
BLIXOAHON i. i', Ynpaenexwe npuGopom
MOLLUHOCTBIO B COCTOAHMA ABAPHA

® Mepexon B COCTOAHWE « Bulop napamerpa
MAY3A AR WAL Ha L2 [&] * Mpocuorp
KORA

« Boaepar M3 COCTORMMA (yCTREKA WKW BPEMA ARt
NAY3A & cocr. PABOTA OT Hawana wara) aBapun
|
) [ I
i : MpukynuT,
B0 0 NEPEKNIHEHNE
B COCTOSHHE
MOUHOCTH EblcT oe” cTon
| MNporpammuposakue nporpaMMupoBaHue

PucyHok 5.3 — Cxema nepeknio4eHUs1 peXxMmoB npuéopa
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6 Mepbl 6e3onacHocTH

6 Mepbl 6e3onacHocTH

6.1 Mo cnocoby 3awuTbl OT NOPaKEHNS MEKTPUYECKNM TOKOM Npubop cooTBeTcTBYeT knaccy 0
no MOCT 12.2.007.0-75.

6.2 Mpu akcnnyaTaumm, TexHWYECKOM obCnyxuBaHUM U NOBepke Heobxoammo cobnogaTb
TpeboBanns FOCT 12.3.019-80, «[paBun akcnmnyaTaumm 3SMeKTPOYCTaHOBOK MoTpebutenen» u
«[MpaBun oxpaHbl TpyAa Npu aKcnyaTauum anekTpoycTaHOBOK NoTpebuTenemny.

6.3 OTKpbITble KOHTAKTbl KNEMMHMKA Npubopa Npu SKCniyaTauum HaxoaaTcsa Nog HanpsbkeHneM
no 250 B, onacHoM Ans yernoBeyveckow Xu3Hu. Jliobble nogknioyeHus K npubopy v paboTbl no ero
TEXHWYECKOMY OBCNYXMBaHWIO CriedyeT NPOU3BOAMTL TOSbKO MPU OTKMHYEHHOM NUTaHWmM npubopa u
MCMOMHUTESbHBIX MEXaHU3MOB.

6.4 He ponyckaeTcs nonagaHue BfiarM Ha KOHTAKTbl BbIXOOHOMO pa3bemMa W BHYTPEHHuEe
3M1EeKTPO3NeMeHTbl npubopa. 3anpeljaeTcss MCnonb3oBaHWe Npubopa B arpeccuBHbIX cpefdax c
coepxxaHnem B aTmocdepe KUCMOT, Lenoyer, Macen u T. n.

6.5 MopkntoueHne, perynmpoBka n TexobcnyxumBaHne npubopa SOSMKHbI NPOM3BOAUTLCA TOMbKO
KBanMuUMpoBaHHbIMU CrieLuanucTamm, U3y4mBLLMMY HacTosILLEe PYKOBOACTBO MO 3KCMyaTauuu.

27



7 MoHTax u nogknyeHue npuéopa

7 MoHTaX 1 nogkntoyeHue npuoopa

an MOHTaxe an6opa Ana ero KpenneHua cnegyet UCcnosib3oBaTb MOHTa)KHbIE 3J1EMEHTHI,

BXo4dLme B KOMMNIEKT NOCTaBKN an60pa.

Mpumeyanue — MNepen moHTaxkom TPM151-09 pekomeHayeTCS NPOU3BECTU KOHUIypUpoBaHue
npubopa Yepes NepcoHasibHbIN KOMMNLIOTEP UK € NepefHen naHeny npubopa.

7.1 MoHTax npubopa B koprnyce HAaCTEHHOro KpenneHus

(TPM151-H)

7.1.1 NoproToBka NocagoyHOro MecTta B LuKady
ynpaeneHus

MoproToBbTE MOCAAOYHOE MecTO B  LUKady
ynpaeneHus AN yCTaHOBKU npubopa B
COOTBETCTBMM C  pa3Mepamy, MpUBEdEHHbIMA B
MpunoxeHun A.

KoHCTpyKkums  wkada ynpaBneHus [orkHa
obecneuvBaTb 3awyuTy npubopa OT nonagaHus B
Hero Bnaru, rpsisn 1 MOCTOPOHHUX NPEAMETOB.

7.1.2 YcraHoBka npubopa Ha BepTUKanbHYO
CTEHKy B LiKadpy ynpasneHus

1 3akpenuTe KpOHWTEWH Tpems BuHTamu M4
Ha MOBEPXHOCTW, NMpeaHa3Ha4YeHHOW ANS YCTaHOBKU
npubopa (cMm. MpunoxerHne A n pucyHok 7.1, a).

MpumeyaHne - BuHTbI Ona KpenneHus
KPOHLUTENHA He BXOASAT B KOMMMNEKT MNOCTaBKW.

2 3auenute KpenexHbll Yroniok Ha 3agHew
CTeHke npubopa 3a BEepXHIO KPOMKY KpOHLUTENHa
(pucyHok 7.1, 6).

3 Mpukpenute Npubop K KPOHLUTENHY BUHTOM
M4x35 13 komnnekTa nocTasku (pUCyHok 7.1, B).
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7 MoHTax u nogknyeHue npubopa

7.2 MoHTax npubopa B Kopnyce LWMTOBOro KpenneHus
(TPM151-LL1)

7.2.1 MogrotoBKka Nnocago4HoOro
MecTa Ha WuTe ynpaBrieHus

MoarotoBbTe Ha wmTe ynpaBneHusi
nocago4yHoe MecTo [Ans YCTaHOBKM npubopa B
COOTBETCTBUM C pasMepamu, NpUBEAEHHbIMU B
MpunoxeHun A.

KoHCTpyKkuMs  wuta  ynpaBneHust  OOSbkKHa
obecneyvBaTh 3awuTy npubopa OT nonagaHus B
Hero Bnaru, rpsian 1 MOCTOPOHHUX NPEeAMETOB.

Mpu pasmelleHun npubopa cnegyeTr NOMHUTD,
YTO MpW 3KCMNyaTauuy OTKPbITblE KOHTaKTbl KemMM
HaxXoO4ATCA NO4 HanpsbkeHWeMm, oOnacHbiM  Ans
YyernoBeyeckonm >kusHW. [losToMy [ocTyn BHYTpb
wmTa ynpaBneHusi paspeLueH TONbKO
KBanNUUUMPOBaHHbLIM crnieunanmcTam.

7.2.2 YcTtaHOBKa npubopa B WuT
ynpaBneHus

1 BctaBbTe  npubop B cneuumasnbHO
MOATOTOBIIEHHOE OTBEPCTUE Ha IMLEBOW MaHenu
LwmTa (CM. Npun. A 1 pucyHok 7.2, a).

2 BcraBbTe (pukcatopbl M3 KOMMIeKTa
MocTaBkM B OTBEPCTUS] Ha GOKOBbIX CTEHKax
npubopa (pucyHok 7.2, 6).

3 C ycunuem 3aBepHute BUHT M4x35 B PucyHok 7.2 - YcTaHOBKa npu6opa LMToBOro
0oTBEpCTUE Kaxaoro dukcatopa Tak, 4Tobbl npubop KpenneHus
6bIN1 NNOTHO NPUXaT K NIMLEBO NaHenu wura.

7.3 MoOHTaX BHeLHNX cBA3en
7.3.1 O6wue TpeboBaHUA

7.3.1.1 MNutaHne npubopa peKkoMeHOyeTCs NpPOM3BOAWUTb OT WCTOYHMKA, HEe CBS3aHHOro
HEenocpefCcTBEHHO C MUTaHWEeM MOLLHOrO cunoBoro obopyaoBaHus. Bo BHewHeln uenu cnegyet
YCTaHOBUTbL BbIKNOYaTENb NUTaHWsi, obecneymBalowmin OTKNOYeHNe npubopa OT ceTu M Nnaekue
npegoxpaHutenu Ha Tok 1,0 A.

MuTaHmne kakux-Nmbo YCTPOWCTB OT CETEBBLIX KOHTAKTOB NpuGopa 3anpeLyaeTcs.

7.3.1.2 CxeMbl NOOKMIOYEHNS AATYMKOB M UCMOMHUTENBHBIX YCTPOWCTB K Npubopam pasnuyHbixX
moaudukaunii npueeaeHsl B Mpunoxennn b. MapameTpbl NUHUM COeaMHEHUs Npubopa C AaTYMKOM
npuBeaeHsl B Tabnuue 7.1.

7.3.2 YKazaHuUsl N0 MOHTaxy

7.3.2.1 Cnepgyet noprotoBuTb kabenn pOna  coedvHeHuss npubopa € AaTymMkamum,
MCNOMHUTENbHLIMA MEeXaHM3MaM1 N BHELLHUMW YCTPOMCTBaAMU, UCTOMHUKOM MuTaHus n RS-485. Ons
obecneyeHnss HagEeXHOCTU JNEKTPUYECKMX COEAUHEHU peKoMeHAyeTCs Mcrnonb3oBaTb kKabenu c
MeZHbIMU MHOFOMPOBOOYHBIMM >KMUMaMu, KOHLbI KOTOPbIX Nepen NMoAKIIoYeHneM creayeT TwarternbHO
32UNCTUTB U 3anyauTb. 3a4uncTKy un kabene HeobXxoaNMO BbINOMHSITE C TakUM pacyeToMm, YTobbl KX
OrorneHHble KOHLIbI Mocne NOAKIYeHUs K Npubopy He BbICTynanu 3a npegenbl KneMMHYKa.

CeyeHue xun kabenen He JOMKHO NpeBbiwaTthb 0,75 KkB.MM.

7.3.2.2 MNpu npoknagke kabenen cneayeT BbIAENWUTb NUHUM CBS3W, coefuvHsiiowme npubop c
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7 MoHTax u nogknyeHue npuéopa

[artyMkamy, B CaMOCTOSITENbHY Tpaccy (MM HeCKONbKO Tpacc), pacnonarasi ee (MM ux) oTAenbHO
OT cunoBbIx kabenen, a Takke OT kabenew, CO34aloLLMX BbICOKOYACTOTHbIE U MMMYIbCHBIE MOMEXW.

Ons 3awmTbl BXoAHbIX ycTporictB TPM151-09 oT BNMAHUSI NPOMBILLNIEHHBIX 3MEKTPOMArHUTHbIX
nomex NHUM cBs3u npubopa ¢ AaTynkaMmu crnegyeT akpaHupoBaTb. B kauecTBe akpaHOB MOryT GbITb
MCMONb30BaHbl Kak creuvanbHble kabenu € 9KpaHMpYHOLWMMK OMreTkaMu, Tak W 3a3eMieHHble
cTanbHble Tpybbl Noaxoasiero AnameTpa.

BHumanue! Pabouve cnan Tepmonap A0mKHbI ObITb 3MEKTPUYECKN N30NMPOBaHbl APYr OT Apyra
1 OT BHelLHero obopynoBaHus!

Ta6nuua 7.1 — MNapamMeTpbl IMHUM CBA3M NpUbopa ¢ AaTymKamm

OnuHa ConpoTtusneHue
Twvn pgaTtyuka NIUHUK, M, NUHUK, Owm, WAcnonHeHue nuHumn
He 6onee He 6onee
Tepmonpeobpa3soBarenb TpexnpoBoaHas,
CONpPOTMBMEHNUSI 100 15,0 nNpoBoOAa paBHOMN ANWHbI
n ceveHust
Tepmonapa TepMoaneKkTpoaHbIv
20 100 kabenb
(KOMNEeHCaLMOHHbIW)

YHUULMPOBAHHbIN curHan 100 100 [1ByXNpoBOAHas
NMOCTOSIHHOIO TOKa
YHUULMPOBAHHbIV curHan 100 5.0 [ByxnposoaHas
NOCTOSIHHOIO HaNPsSKEHNS

7.4 TMopknio4veHne npubopa
7.4.1 O6wue ykasaHuA

MopkntoyeHne npubopa cregyeT BbINOMHATL MO COOTBETCTBYIOLUMM CXEMaM, NPUBEAEHHbIM B
MpunoxeHun b, cobniopgasi Npn 3TOM U3MOXXEHHYIO HIKEe NocrneaoBaTenbHOCTb AENCTBUN.

1) MogkntoyeHve npubopa K MCMOMHWUTEMbHBIM MEXaHW3MaM W BHELUHUM YCTpOWCTBaM, a
TakkKe K OTKIIOYEHHOMY UCTOYHUKY MUTAHUSI.

2) TopgkntoyeHue NMHUK CBSA3KN «NpUbop — AaTymKn» K NepBUYHBIM NpeobpasoBaTtensm.

3) [MogknouyeHne NuHUK CBA3K «Nprbop — AaTymku» k Bxogam TPM151-09.

4) MopgkntoyeHve nvHUM uHTepdeinca RS-485 (nogkntoyeHne nuHuMA uHTepdeiica RS-485
HeoOxoOAMMO NPOU3BOAUTL TOMBKO B TOM Cryyae, €Cnu nomnb3oBaTenb NnaHupyet
KOHurypuposaHue npubopa c MK nnu peructpaumio gaHHbix Ha MK).

BHumaHwme!

1) KnemmHble coeguHuTenu npubopa, npedHas3HayYeHHble AN NOOKMIOYEHUS CETU MUTaHUS U
BHELLUHEro CUINoBOro o6opyAoBaHWsl, paccyuTaHbl Ha MakcumanbHoe Hanpsbkenue 250 B. Bo
n3bexaHue 3MNeKTPUYecKoro Mpobosi MMM MNEPEKPLITUS U30MNSAUUM MOAKMHYEHUE K KOHTaKTaMm
nprMbopa UCTOYHMKOB HaMNpsXKeHUs1 Bbillie yKa3aHHOro 3anpeLuaeTcs.

2) Onsa 3awmTbl BXoAHbIX uenen TPM151-09 ot Bo3MoxHoro npobosi 3apsigaMmu CTaTU4ecKoro
3MEeKTPUYECTBa, HaKOMMEHHOIO Ha NUHUSX CBSI3U «NpUBop — AaTynkun», Nepen NoAKMoYEHNeM K
KNEMMHMKY Npubopa ux Xunbl criegyeT Ha 1...2 ¢ COeAUHUTbL C BUHTOM 3a3eMIeHMs LWuUTa.

7.4.2 ToaknioyeHMe BHELIHUX YCTPOWUCTB ynpaBrieHus

Llenn puckpeTHbIX BbIXOOHBIX 3MEMEHTOB VMEKT ranbBaHUYeCKylo W30MAUMIO OT CXEMb
npubopa. VcknioyeHne coctaBnsieT BbIxod «T» ANs ynpaBrieHUst BHELWHUM TBepAoTenbHbIM pene. B
3TOM Crnyyae ranbBaHWUYECKYHo U30MsALMio obecneynBaeT camo TBEPAOTENLHOE pere.
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7 MoHTax u nogknyeHue npubopa

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

TpaH3MCTOpHaF| ontonapa NpUMeEHAeTCA, Kak
npaswuno, ona ynpasrneHua HU3KOBOJIbTHbIM

o
3MeKTPOMarHUTHBEIM UNK TBepaoTenbHbIM pene (4o 50 B ‘E:‘k 4 Un
5

nocT. ToKa).
Ha pyicyHke 7.3 npuBefeHa cxema NOAKMIoYeHUs Ans P1 EEE VD1 "
0
B31. Bo n3bexaHne Bbixoga U3 CTpPosi TpaH3UcTopa us-3a n

OonbLIOro TOKa CaMOVHAYKUMW, napannensHo obmoTke PucyHok 7.3
pene Heobxoaumo yctaHoBuTb anoa VD1, paccuuTaHHbIn
Ha Tok 1 A n HanpsbkeHne 100 B.

7.4.2.2 NopknioyeHue Harpy3ku k B3 Tuna «cummucropHas ontonapa» («C»)

OnTOCUMMUCTOP BKMHOYAETCS B LieMb YNpaBneHuUsi MOLWHOI0 CUMMUCTOpa Yepe3 orpaHnvMBatoLLmi
pesuctop R1 (ana B31 cm. pucyHok 7.4). 3HaveHvne COMpPOTUBMEHUS pe3ncTopa onpegensercs
BESIMYMHON TOKa yrnpasneHus cummuctopa, R1=30/lgryp.

OnTocMMMCTOP MOXEeT Takke yYhNpaBnAaTb MNapol BCTPeYHO-MapanfienbHO  BKMOYEHHbIX
TupuctopoB VS1 1 VS2 (ans B31 cm. pucyHok 7.5). [inst npefoTepalleHusi npobosi TMpUCTopoB M3-3a
BbICOKOBOJSIbTHBIX CKaYKOB HarpsbkeHUss B CETM K KX BblBO4AM pPEKOMeHAyeTCcs MoAkoYaTb
dunbTpytowyto RC uenouky (R2C1).

—ud)a:sa
B31
=o'
Ii Vs2
LW N

PucyHok 7.4 PucyHok 7.5
7.4.2.3 MNopknioyeHune Harpysku k BO tuna «LAM 4...20 mA» («U»)

Ons pa6otel LIAM 4..20 MA wcnonb3ynte

BHELUHWA WCTOYHMK MUTaHUA MOCTOSIHHOMO TOKa B31 +Up

(ans B31 cM. pwucyHok 7.6), HOMMHanbHoOe | LA

3HayeHne HanpsiKeHus KOTOpPOro U f =

paccuMTbIBAETCS CrieayowmMm o6pasom: ( 4...20 MA_ 1 "
Un.min < Un < U max; \ [y=4.,.20 mA
Unmin=10B+0,02A-R,;
Un.max = Unmin + 2,5 B, Pucynok 7.6

roe

M — HoMMHanNbHOE HaNPsKEHWe UCTOYHWKA NUTaHKs, B;
Un.min
: — MUHUMAnbHO JOMYCTUMOE HanpPsHXKeHNe UCTOYHUKa NuTaHus, B;
Un.max _ MaKkcMmarnbHO AONYCTUMOE HanpshXeHWe CTOYHUKa NuTaHns, B;

I:{H — conpoTusrieHve Harpy3sku LIAT, Om.
Ecnu no kakoi-nmbo npuymHe HanpshkeHWe uctodHuka nutanust LLAT, Haxopsiwerocs B Bawem

pacnopsikeHun, NpeBbillaeT pacyeTHoe 3HauyeHue U”-m‘éﬂ'i, TO nocnefoBaTenbHO C Harpy3Koit
Heo6X0AMMO BKIIOYNTb OrpaHUYUTESIbHLIA PE3UCTOP (CM. PUCYHOK 7.9) CONPOTUBIEHME KOTOPOTO
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RC"’D paccunTbiBaeTCst No hopmynam:

ngp.min < ROI’D < Rorp.ma};; R L= M . 03 R :M . 103
arp.min ILIAI'I.ma:-: orp.mas ILIAH.I"I"I&D".
| B31
II| Lw.l 4 o IU"
4,,,20 wA -1,

PucyHok 7.7

roe

I:‘orp HOM
: - HOMUHanNbHOE 3HaYeHWe OrpaHNYNTENBLHOrO pesnctopa, KOM;

R .
orR-miN- _ MyuHMManbHO 4ONYCTUMOE 3HaYeHUe orpaHNYUTENbHOro peancTopa, kOm
HUFD-”"EIK - MaKCUMarbHO [0MYCTMMOE 3Ha4YeHNe OrpaHMYUTENBHOro pesnctopa, KOM

LAM.max _ MakCcuMarbHbI BbIXogHOW Tok LIATT, MA;

BHUMAHME! HanpspkeHue nctodHuka nutadus LIAM He gomkHO npeBbiwath 36 B.

7.4.2.4 NopknioyeHue Harpy3ku kBI tuna «LIAM 0... 10 B» («Y»)

[nsa pa6otel LIAM 0...10 B ncnonb3ynTe BHELLIHWUI NCTOYHUK NUTaHWA NOCTOSHHOTO Toka (ans B31 cm.
pUCYHOK 7.8), HOMMHarnbHOE 3HaveHue HanpsbkeHus kotoporo U, HaxoauTca B gnanasoHe 15...32 B.
ConpoTuBneHue Harpy3ku R, nogkntodaemoit k LLAT, gomkHo 6biTe He MeHee 2 kKOM.

3 ———*° +Ul|
B3a1 tAT 4
0.108B A,
5 ﬂq _UI'I
PucyHok 7.8

BHUMAHME! HanpspkeHue nctodHuka nutadus LIAM He gomkHO npeBbiwath 36 B.

7.4.2.5 NMoakntoyeHue kK B3 ansa ynpaBneHus TBepaoTenbHbIM pene («T»)

BbixogHol anemeHT «T» BblgaeT HanpsikeHve oT 4 fo 6 B ons ynpaeneHuns BHELHWM TBEPAO
TenbHbIM perne. Cxema NoAKMoYeHUst Ha pucyHke 7.9.

[aHHbIM TN BbLIXOAHOTO 3flEMEHTa He OCHalleH BHYTPEeHHEeW ranbBaHU4ecKon W3onsaunen.
lanbBaHW4eckyro pa3Bs3ky npubopa v NOAKIMOYEHHOrO UCTONHUTENBHOrO MexaHu3ma obecneunBaet

camo TBepaoTenbHoe pene. BHYTpM BbIXOAHOMO 31eMEHTa YCTaHOBIEH OrpaHNYUTENbHLIN PE3NCTOop
Rorp HOMUHaNnom 100 Om.
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+
TeepnoTensHoe

_ pene
PucyHok 7.9

7.4.2.5 NopknioyeHue k BO ans ynpaBneHus tBepaoTenbHbIM pene («T»)

BbixogHom anemeHT «T» BblgaeT HanpsbkeHve ot 4 B31
fo 6 B ana ynpaBneHusi BHELWHWUM TBepAOTENbHbIM —_—
pene. Cxema NOAKMIOYEHNS NMpeACTaBlieHa Ha pUCyHKe +6 B - n TeepoTensHoe
7.6. [JaHHBbIN TN BbLIXOAHOTO 3MEeMeHTa He OCHalleH E pene
BHYTPEHHEWN ranbBaHWYeCcKomn nsonsauuen. -
anbBaHWueckytlo pasBasKky npubopa n MOAKMHOYEHHOro
MCMOMHNTENBHOTO  MexaHn3ma obecneymBaeT camo PucyHok 7.6

TBepaoTernbHoe pere.

BHYTPN BBLIXOHOTO 2reMeHTa YCTaHOBMEH OrpaHUuMTENbHLIA PesncTop Rorp, HoMMHanom 100
Owm.

7.4.3 Mopkn4vyeHne OaTiNKOB

Cxema nogknouveHust oatyumkoB k npubopy TPM151-09 npuBeneHa Ha pycyHke B.1.

7.4.3.1 NopknioyeHne TepmonpeoGpa3oBaTenei ConpoTUBEHUA

B TPM151-09 ucnonb3yeTca TpexnpoBogHas Cxema MOAKIoYeHUs TepmonpeobpasoBaTenei
conpoTtuBneHus. MNMpu Takon cxeme K ogHOMY U3 BbiBogoB TC nogknioyatoTcsi OQHOBPEMEHHO ABa
npoBoAa, COeANHSAOLMX ero ¢ NpMbopoM, a K ApYyroMy BbIBOAY — TPETUIA COEAMHUTENbHBIN NMPOBOA
(cm. pucyHok B.1).

BHumaHue! ConpoTUBNEHUS: BCEX TPEX COEAMHUTENBHBIX NPOBOAOB AOIMKHbI ObITh paBHbIl. [ns
3TOr0  UCMONb3YHTCH OAMHAKOBbLIE MPOBOAA pPaBHOW AnNWHbL. B NpoTMBHOM criyyae pesynbTaThbl
N3MEpPEHUI MOTyT ObITb HETOYHBIMU.

MpumeyvaHue — [lonb3oBatens MoXeT nogknounTe TC Takke MO ABYXNPOBOAHOW CXeme
(Hanpumep, € Uenblo MCMONb30BaHKS YXKe UMEIOLLMXCA Ha 06bekTe nuHUIA cBsian). OgHaKo Npu 3TOM
OTCYTCTBYET KOMMEHCALUMS COMPOTMBIIEHUS COEAMHWUTENbHbLIX MPOBOAOB W MO3TOMY MOXET
HabnogaTbca HekoTopasi 3aBUCUMOCTL MOKa3aHuii Npubopa oT konebaHuii TemnepaTypbl NPOBOAOB.
Mpy ucnonb3oBaHWM [OBYXMPOBOAHOM CXEMbl MpW MOATOTOBKE MpuGopa k paboTe [OMKHbl ObiTb
BbIMOJIHEHbI AEWNCTBUS, yKa3aHHble B [Mpunoxenunn [.

7.4.3.2 MNopknioyeHne TEPMOINEKTPUYECKUX Npeobpa3oBartenen (Tepmonap)

1) TlMogknioyeHve Tepmonmap K nNpubopy nNpPOU3BOASATCS C  MOMOLUBH  CheuuanbHbIX
KOMMEHCALMOHHbIX (TEPMO3MEKTPOAHbIX) NPOBOAOB, W3rOTOBMIEHHLIX W3 TeX Xe CcaMblX
maTepuarnos, YTo 1 Tepmonapa. [lonyckaeTcs Takke UCMoNb3oBaTb NPOBOAA U3 METANIOB C
TEPMOINEKTPUYECKUMN XapakTepucTukamm, kotopble B AvanadoHe temnepatyp 0...100 °C
aHanorMyHbl XapakTepmucTMkam maTepuanos aMeKTpoAoB TepMonapsl.

2) [lpu coeaMHeHUM KOMMEHCALMOHHBLIX NPOBOAOB C TepMonapow u npubopom Heobxoanmo
cobnoaatb NONsSPHOCTb (CM. CXEMY MOAKMOYEHUS, pUCYHOK B.1).

Mpy HapyleHun BbllLeyKa3aHHbIX YCIOBUI MOTYT BO3HMKAaTb 3HAYUTENbHbIE MOrPELLHOCTH
npu namepeHun!
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3)

Bo n3bexaHue BNusiHUSi NTOMEX Ha N3MepUTENbHYIO YacTb Npubopa nuHMIo cBs3u npubopa c
[aT4YMKOM peKoMeHayeTCs aKpaHupoBaTb. B kayecTBe akpaHa MoxeT GbiTb MCMonb3oBaHa
3a3emrieHHas ctanbHas Tpyba.

BHumanue! Pabouve cnan Tepmonap A0mKHbI ObITb 3MEKTPUYECKU N30MMpOoBaHbl APYr OT Apyra
N OT BHelHero ob6opynoBaHus! 3anpelyaeTcs WCNoOfb30BaTb TepMonapbl C HEW30NMPOBaHHbLIM
pabounm crnaem.

7.4.3.3 ToaknioyeHNe aKTUBHbLIX AATYUKOB, UMEKOLMX YHUPULMPOBaHHbLIA BbIXOOAHOMW

1)

2)

3)

4)

CUrHan Toka unu HanpsixeHus
AKTVMBHbIE [OaT4MKM C BbIXOOAHbIM CWUTHaroM B BuAe MOCTOSIHHOIO Hanps>XeHna

(-50 ... 50 MB wnu 0...1 B) nogknovaloTcs HenocpeaCTBEHHO K BXOAHbIM KOHTaKTam
npubopa.

AKTVBHblE [aTYMKU C BbIXOAHBIM CUrHanoMm B Buae — —

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

yucne AaTyMKU NONOXKEHUSs TOKOBOrO TUMa, MOXHO [

noakmioyaTb K Npubopy TOMbKO NOCHE YCTaHOBKM 10 |11 |12|13

BHELLHEro LUYHTUPYIOLLEero pesuctopa (CM. pUCYHOK

B.1 u pucyHok 7.7). Pesuctop pormkeH 6biTb 22 i
npeuusnoHHbiM  (Tuna  C2-29B, C5-25 wu T.n.,

MOLLHOCTbI0O He MeHee 0,25 BT, conpoTuBneHnem

100 Om + 0,1 %) n BbiCOKOCTabWNbHLIM BO BpEMEHW

1 no Temnepartype (TKC He xyxe 25x10°° 1/°C).

[Ons nutaHua HopmupylowmMx npeobpasoBaTenen + - +
Heobxoaum [OMOMHUTENbHbBIN NCTOYHUK Bxop 1 Bxoz 2
NOCTOSiHHOTO HanpsbkeHuss U,. Ha pucyHke 7.7

PucyHok 7.7 — Cxema
nokasaHa cxema MNOAKMIYEeHUs  OaT4yMKOB C y

YHUDULMPOBAHHBIM BbIXOAHLIM curHanom 4...20 MA noakmntovyeHus

K npuGopam Mo ABYXMPOBOAHOW NMHUM. 3HaueHue aKTUBHbIX AaTYNKOB
HanpspkeHuss U, yKasblBaeTcsi B TEXHUYECKUX Tuna "napameTp-Tok",
XapaKkTepucTuKax HOPMMpYtOLLIEro

"napameTp-HanpsaxeHue"
M AaTYNKOB NONOXEHUA
TOKOBOrO TUna

Bo nsbexaHne BNUSHUS NOMeX Ha 3MepUTEnbHYI0 YacTb Npubopa NnHUo cBs3u npubopa ¢
[aT4YMKOM PEKOMEHAYETCs KpaHMpoBaTb. B kauecTBe akpaHa MOXeT ObiTb UCMONb3oBaHa
3a3eMIieHHast cTanbHas Tpyba.

npeobpasoBaTenss U, Kak NpaBWUmo, JeXuT B
aunanasoHe 18...36 B.

BHumaHue! «MuHycoBble» BxoAbl AaTYMKOB B MpUBOPE SMEKTPUYECKU OObeOMHEHbI MEXOy

coboin.

7.4.4 MopknroyeHne K NepcoHanbHOMY KOMNbIOTEPY NO UHTepcency RS-485

7.4.4.1 MopakntoveHune npubopa k MK no nHtepdelicy RS-485 Heob6xoanMo NPOM3BOAUTL TONBKO
B TOM Crny4yae, ecnv nomnb3oBaTenb NnaHupyeT KOHUrypupoBaHue npubopa € NepcoHanbHOro
KOMMblOTEpa 1nu pernctpaumio gaHHbix Ha K.

7.4.4.2 MogkntoveHne TPM151-09 k MK no RS-485 npoussogutcs vepes agantep OBEH AC3
(vnn gpyrow agantep uHtepdeiica RS-232/RS-485).

7.4.4.3 CBsasb npubopa no uHTepdency RS-485 BbINOMHSETCS MO ABYXNPOBOAHOW CXEME.
OnvHa nuHum cBasu fomkHa ObiTb He 6onee 800 meTpoB. [MoaknioyeHWe OCyLLECTBSIETCS BUTON
napon nNpoBoAoB, cobntogas nonspHocTb (cM. pucyHok B.1). MpoBoa A nopkmtoyaeTcs K BbiBoAy A
npubopa. AHanorn4Ho, BbiBoAbl B coeauHsitoTes mexay coboi.

BHumaHue! MogknioyeHne Nnpon3BoanTCSt MY OTKIOYEHHOM NUTaHMM 060MX YyCTPOMCTB.
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8 MMporpammupoBaHue npuéopa
8.1 O6wwue NnpuHUMNbI NporpammupoBaHusa TPM151-09

8.1.1 MNepen oakcnnyataumerr TPM151-09 Heobxoanmo 3apaTb MONHbLIA HabBop 3HaYeHWi
nporpaMMupyemblX napamMeTpoB, onpedensiowmx paboty npubopa. 3ToT Habop napameTpoB
HasbiBaeTcs KoHdurypaumen.

Mpu npoussoactee npubopa TPM151-09 B Hero 3anucbiBalOTCH 3aBOACKME 3HAYEHMS!
nporpaMMupyemblx napameTpoB. [lonb3oBatenb MOXET W3MEHUTb 3HaYeHWs HeobXoaAMMbIX
napameTpoB. [lonyckaeTcs M3MEHsITb 3HaYeHNA He BCeX NapamMeTpoB, a TOMbKO TPebyeMmbiXx.

KoHdurypaums 3anucbiBaeTcsi B 9HEProHe3aBMCMMYIO NaMsiTb M COXPaHSEeTCs B Hel mnpu
OTKIMIOYEHWUN MUTaHWS.

8.1.2 lMporpammupoBaHne TPM151-09 MOXXHO Npon3BoAWTL ABYMS Criocobamu:

—  KHOMKaMu Ha f1ueBo naHenu npmbopa;

—  Ha nepcoHanbHOM KOMMbloTepe C noMolbio nporpammbl «KoHdurypatop TPM151» wnun

nporpammbl «bbIcTpbivi ctapT TPM151-09».

MpumeuaHne — PekomeHZyeTcsl Npov3BOAWTb NporpammMupoBaHue npubopa Ha [K, Tak kak
yOo6HbIi NONb30BaTENbCKUA UHTEPGENC MPOrpaMM KOH(UNypUpOBaHUSI YMEHbLUAET BepOsiTHOCTb
3a/laHnsi OLUIMGOYHbIX 3HAYEHMIA NapamMeTPOB.

8.1.3 lMepen nporpammupoBaHnem TPM151-09 ¢ nNOMOLLbIO KHOMOK Ha €ro NULEBOW MaHemnu
HeobXOANMO BKMIOYUTL NUTaHue npubopa. Hukakux Apyrux npeaBapuTernbHbIX ornepauunin NpoBOANUTL
He TpebyeTcs. MpuHumnbl nporpammupoBaHns TPM151-09 ¢ nomoLLbio KHOMOK Ha NULEBOW NaHenu
npubopa onucaHbl B pasgene 11.

8.1.4 [Ina nporpamMMupoBaHus C MOMOLLBI0 nporpammMm «KoHdpurypatop TPM151» unm «Bbictpein
crapT TPM151-09» Heobxoammo noakntoumtb npubop TPM151-09 k komnbioTepy no nHtepdeiicy RS-485
yepes agantep OBEH AC3 unu apyro agantep RS-485/RS-232 (cm. n. 10.3).

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

8.1.5 TonHbI cnMcok MporpammmnpyeMblx NapaMeTpoB npeacTasneH B Mpunoxexunm B.

8.2 MocnegoBaTenbHOCTL 3a4aHUA NporpaMM1MpyemMbIX napaMmeTpPoB
TPM151-09

8.2.1 3apaHue KoHdurypauum npuéopa

3apaHune KoHdurypauumn npubopa crnepyeTt BbIMOMHATbL C COGMIOAEHUEM W3MOXEHHOW HUxke
TEXHOMNOormu.

1) Bapaetcs TMn gatymka in-t Ana kaxgoro ncnonsdyemoro Bxoga.

2) [na Kaxpgoro akTMBHOTO JaTyvka 3a4atoTCsl BEPXHAS W HWKHAS rpaHuubl AvanasoHa
namepenus Ain.H un Ain.L.

3) Tpu wcnonb3oBaHWM Tepmonap BKIIOYAETCA PEXMM aBTOMATUYECKON KOPPEeKLMn no
TemnepaTtype cBOOGOAHbIX KOHLOB Tepmonap napametpom Cj-.C.

4) Mpwu HeobxoamMmMocTn Ans kaxaoro Bxoaa 3agatoTcs nepvod onpoca AaTtyuka, napameTpbl
LUMpoBbIX OUNBTPOB M KOPPEKLMM NOKa3aHWM faTyuka.

5) 3apaiite dopmyny Beluucnutens «Bblamucnutens» (napametp Cal.t) m ero ocTanbHble
napametpbl. Ecnn He TpebyeTcs NpoV3BOANTE BBIMUCIIEHNS C U3MEPEHHOW BEMUYUHON, TO
3apanTte copmyny Beluncnurens «lMosToputenby.

6) 3apavite 3HaveHus das (dha3bl BKITOYEHUS 1 hasbl BbIKMIOYEHUST) He0OX0AMMOro Yncna
reHepaTopoB.

7) [Ona «kaxpgoro BkmMoYeHHoro Peryngtopa 3apante pexum pa  6otel  (MAO  wnn
OBYXMNO3ULMOHHBIN) rEG.t 1 30HY HevyBCTBUTENBHOCTM db.
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8 MporpammupoBaHue npubopa

8) [HOns «xaxgoro [W[O-perynatopa 3agavite napameTpbl aBTOHACTPOMKM unu, ecnu Bbl
nnaHupyeTe HacTpauBaTb PerynsTop BpyyHyto, napametpsl MA0-perynupoBaHms.

9) [pu HeobxogMmoOCTV 3afanTe Onsl KaX4oro ABYXMO3ULMOHHOTO Perynstopa ructepesuc
HYS.C v 3agepxkun.

10) [pu HeoGXxoaMMOCTH 3aaanTe orpaHUYeHNs ANsi BbIXOQHOW MOLLHOCTU PerynaTtopos.

11) Mpun wcnonb3oBaHun [NO-perynsaTopa c knio4veBbiM BbixogHbIM 3anemeHTOM 3apjante
nepvog cnegoBaHns UMNynbcoB tHP 1 MUHMManbHyY AnUTenbHOCTL MMnynbea t.L.

8.2.2 3apaHue Mporpammbl TexHonora

B namatn TPM151-09 moxHO 3aaatb M coxpaHuTb Ao 12 MNporpamm TexHornora.

Mepen 3agaHvem napameTpoB [lporpaMMbl pekOMeHOyeTcs HapucoBaTb rpaduk U3MeEHeHUs
YcTaBoK perynupyembix BENWYMH BO BpeMeHu 1 pa3butb ero Ha otaenbHble Larm (cm. npumep Ha
pucyHke 3.2).

Onsa Bcex NMporpamm npu6opa:

3apaetca MacwTab BpemeHn [AOns MapameTpoB,  OMNUCHLIBAOLWMX — ANUTENbHOCTD,
napametpom t.SCL.

Ons Bcewn NMporpammebi:

PaspeluaeTcsi 3anyck nporpammel B napameTpe rnPr.
Ons kaxporo Lllara Mporpammbi:
3apaetcs Tun Wara t.SCL.
na nocnepHero Lara MNporpammbl 3agaeTcs TUN «KOHeL, MporpamMmbl».
Ons kaxporo Lara NMporpammsl, kpome Lllara Tuna «koHew NporpamMmmbi»:
1 B3apatoTcs ycnoBus nepexofa Ha cnegyrowmi Lar.
2 BapaloTcs Ans Kaxaoro wara Tun YCTaBKkM «3HayeHue», ecnu Ha gaHHom Llare
NnaHvpyeTca perynupoBaHve W3MepAeMoN  BEMUYUHbI, WNW  «MOLLHOCTbY», €Cru
perynvpoBaHus He byaeT, napametpom P.-SP.

3 3agaeTtcsa Ans Kaxaoro wara 3HavyeHue Yctaskm SP.LU.

4 [Mpn HeobxoaMMOCTM NNaBHOrO BbiIXOAa Ha YCTaBKy 3afaeTcsl CKOPOCTb BbixoAda
Ha YcTaBky B napameTpe LF.LU.

5 Ecnn nnaHupyeTcs ynpaBnsTb YCTaABKOW BPYYHYKO B MPOLIECCE BbINOMHEHMWS
Mporpammel, 3agatoTcs rpaHnLbl nsMeHeHust Yctasku napameTtpamu b.CH.L n b.CH.H.

6 3apgaiiTe HoMep reHepaTopa, KOTOpbI AoMmkeH paboTaTh Ha Llare.

Onsa LWara Tuna «war ¢ nepexoaomy»:
B3apatotcst Homep Mporpammbl NU.Pr 1 Homep LLara nU.St, Ha koTopblil ByaeT ocyLlecTBAATLCS
nepexog.

8.2.3 3apgaHue BcrnoMoraTtenbHbIX NapameTpoB npuGopa

1) 3apaeTcs pexum, B KOTOpbIN NeperaeT npubop nocre BOCCTaHOBMEHUS nuTaHusi, bEHv.

2) [pu HeobxoaAMMOCTM 3afaeTcsl pexum, B KOTOpbI nepenaet npubop B coctosiHum CTOIM
(napameTpsi Lara Ne 10 Mporpammel Ne 12).

3) [lpu HeobxoaMMOCTM 3a4aeTCs pexum, B KOTOPbIV nepenaeT npubop B coctosHum ABAPUA
(napameTpsl LLara Ne 9 MNporpammbl Ne 12).

36



9 Hacrtpouka ceteBoro uHtepdenca RS-485

9 Hacrpowka ceTeBoro uHrepcenca RS-485
9.1 CeTeBble NapaMeTpbl U UX 3aBOACKUE YCTAaHOBKU

Pexum pabotbl cetn RS-485 onpepensitoTr 5 napameTpoB, npeacTaBneHHbix B Tabnuue 9.1.
Kpome Toro, kaxapin npubop B ceTn RS-485 nmeeT cBOM yHMKanbHbI Ba3oBbi ceTeBo agpec (CM.
n. 9.2).

Mpu koHUrypupoBaHun npubopa Ha 3aBoge-usrotoButene ans npubopa u KoHdurypaTtopa
yCTaHaBMUBAOTCA OAUHAKOBbIE 3HA4YeHUS NapamMeTpoB, onpedenstowmx paboTy B cetn RS-485 (cm.
Tabnuuy 9.1).

Ta6bnuua 9.1 — 3aBogckue 3Ha4veHust ceTeBbix napameTpoB TPM151 u nporpammbl
«Kondurypatop TPM151»

Umsa napameTpa HasBaHue napameTtpa 3HayeHue
bPS CkopocTb 06MeHa AaHHbIMU 9600 6ut/c
Len [nvHa crnoBa AaHHbIX 8 6ut
PrtY KoHTponb YeTHOCTH OoTCyTCTBYET
Shit KonnyectBo cTon-6mT B Nochbinke 1
A.Len [nvHa ceTeBoro agpeca 8 out
rs.dL Bpemsi 3agepxkn oTBeTa no cetu 1 mc

M3meHeHne ceTeBbIX HacTpoek mnpubopa wunv nporpammbl  MOXeT noTpeboBaTbcA npu
0oHOBpPEMEHHOM paboTe ¢ Heckonbkumu Nnpubopamm B ceTw.

Mpn HeycTOMUYMBOM CBSI3N C MPUOOPOM, Ha YTO yKasblBaloT YacTble coobLieHns ob owmnbkax npu
YTEHUU MUNK 3anucy NapamMeTpoB, MOXET BO3HWKHYTb HEOGXOAUMOCTb U3MeHUTL CKOpPOCTb o6MeHa
AaHHbIMK. Hanpumep, npu paboTte Ha megneHHom [MK, ecnu ckopocTb cocTtaBnana 9600 6ut/c,
cnepyet yctaHoBuTb 38400 unum 57600 6uTt/c.

Bo3moxHble 3HaueHUs1 ceTeBbIX MapameTpoB nNpuseaeHb! B MNpunoxexun B.

Ecnn k cetn RS-485 nopgknioveHo Heckonbko npubopoB TPM151, ans kaxgoro u3 Hux
Heo6X0AMMO YCTaHOBUTL CBOU CETEBbLIE HACTPOWKM.

BHumanume!

1) Ona obecnevyeHnss coBMeCTHOM paboTbl ceTeBble MapameTpbl Bcex MpubopoB OAHOW ceTn u
nporpammbl «KoHdpurypatop TPM151» gomkHbl 6biTb 0anHaKoBbl. B npoTnBHOM criyyae HEBO3MOXHO
YCTaHOBUTbL CBSI3b MeXAy npubopamu.

2) basoBble agpeca Bcex NpMBOPOB OAHOW CeTU AOIMKHbI OblTb Pa3nuyHbl U 3aAaHbl C MHTEPBAaromM,
KpaTHbIM 8 (cm. M. 9.2).

9.2 bas3oBbin agpec npubopa

Ka)l(ﬂbl["l ﬂp|/|60p B cetn RS-485 AOJKeH = QMHWrwaum TPM151 (MmMa He 3343H0)
MMeTb CBOW yHUKanbHbI Ba3oBbin agpec B ceTu. &.@8 NapaeTpst npbops

OnuHa BasoBoro aapeca npubopa

onpenensieTcs  nNapamMeTpom P A.lLen P ngw & 52 Ceresvie napaneTpei nprbopa
KOHCOMIypMpOBaHNN CETEBbIX HACTPOeK U MOXET - S2 Ceresoli exoa No+

6biTb NIM60 8, nubo 11 6ut. COOTBETCTBEHHO, Apc BasoBbivi aapec npubopa Addr
MakcMmarnbHOe  3HauyeHue, KOTOpoe  MOXET

npyHumat bBasoBbI agpec npu  8-6uTHOM

agpecaumn — 255, a npu 11-6utHom agpecaummn —

2047.

Ha 3aBopge-usrotoBuTene BceM npuGopam ycTaHaBnuBaeTcs oauHakoBbli Ba3oBbi apgpec
Addr, paBHbii 16. Ecnn nnaHunpyetcst ucnonb3oBatb B ogHon cetu RS-485 Heckonbko npnbopos, To
MM HeobXxoaMMOo 3aaaTh HOBble 3HaueHNsi Ba3oBbIx agpecoB.

37




9 Hacrtpouka ceteBoro uHtepdenca RS-485

[ns kaxgoro cnepytowero npubopa TPM151 B ceTn BasoBbIn agpec 3agaetcs no copmyne:
BasoBbi agpec npnbopa TPM151 = Ba3oBbIn agpec npeabigyuiero npubopa + 8.

Mpumep. Onsa npubopa Ne 1 BasoBbIn agpec paBeH 16. Toraa ans npubopa Ne 2 3apaetcs
BasoBbii agpec 24, onsi npubopa Ne 3 -32 u T. a.

Takum o6pasom, nop kaxaeit npubop TPM151 pesepBupyetca 8 anpecoB B agpecHOM
npocTpaHcTBe ceTu. OTW agpeca MOryT NoHagobuTbCcs Mpu nepedade napaMeTpoB TeKyLUero
cocTosiHus no cetn RS-485.

BHumanwme! 3anpelyaetcs 3agaBatb Apyrum npubopam B ceTv Ba3oBble agpeca, nexaiive B
OnanasoHe: [basoBbi agpec TPM151 + 7].
9.3 U3meHeHMe ceTeBbIX NapamMeTpoB npmubopa

HacTpoiika ceTeBbix NapameTpoB NpuGopa MOXET OCYLLECTBNATLCA ABYMS crocoGamu:

— ¢ nomoupbto nporpammbl «KoHdpurypatop TPM151»;

—  KHOMKaMu Ha NuueBoi NaHenu npubopa.

9.3.1 U3meHeHMe ceTeBbIX NapamMeTpPoOB Npubopa ¢ nomolbio KoHdurypaTtopa
3apaHue ceTeBbIX NapamMeTpoB MPUGOpa C  E g Kondurypauwsn TPMISI (Wi He 33aaH0)

nomoubto  KoHdurypatopa BO3MOXHO, TOMbKO = Napamerpe: nprbopa
ecnu cBsA3b Npubopa C KOMMbIOTEPOM YCMELLHO =) 52 Ceressie napavetpe nprbopa
yCTaHOBIIEHa NPU TEKYLLMX CETEBbLIX HACTPOMKaXx. s 52 Cereeoii exoa e~
ABC KONHYECTEO HINONL3VEMLIX CeTesbx Bxoaoe  n.Fit

BHumaHume! Mpubop npogomnkaeTt pabotatb B ooty o i
C NPEXHUMU CETEBLIMU HACTPONKaMu 0 TEX Mnop, B A CROBS ABHLI LEn
Nnoka M3MEeHEeHHble 3Ha4YeHua napameTpoB He ¥ KonTpons no uetHocti PrtY
OyayT 3anucaHbl B npubop (cm. n. 10.7.8). ¥ Komnecteo cton-6at Shit
MN3MeHeHHble ceTeBble NapameTpbl NomevarTcs V' Pavep cetesix aapecos Alen
3eneHbIM WpUPTOM, a Mocre MX 3anMcu B e AP THATS 10 R 485 Re.d

npubop LWpUpT CTAHOBUTCS YEPHBLIM.

Mocne 3anucu B npubop u3MeHeHHbIx CeTeBbiXx MNapamMeTpoB npubopa KoHdurypatop
aBToOMaTuyecku npeanaraeT n3ameHUTb CeTeBble napameTpbl MporpamMmmel (cM. . 9.4).

9.3.2 U3meHeHMe ceTeBbIX NapamMeTPOB NpuMbopa KHOMKaMKU Ha NULEBOM NaHenu

B cnyuae, ecnu cBa3b npubopa C KOMMbIOTEPOM YCTaHOBWUTb He yaaeTcs, 3ajaHue CeTeBbIX
napamMeTpoB Npubopa BO3MOXHO TOSbKO KHOMKaMK Ha NULEBON NaHenu npuéopa.

Cxema nocnefoBaTenbHOCTU OEWCTBUIA npuBedeHa Ha pucyHke 9.1. [MogpobHo o
nporpammumpoBaHn TPM151-09 ¢ NoMOLLbI0 KHOMOK Ha NMUEBOW NaHenu npubopa cMm. pasgen 11.

[Mocne wn3meHeHus ceTeBbix NapameTpoB npubopa 3a4arTCs aHanorMvHble HacTpPOWKWM Ans
CeTeBbIX NapamMeTpoB nporpammel (CM. M. 9.4) 1 NpoBepsieTCs Hanuyme CBsi3u C NPUGOPOM.

9.4 U3meHeHMe ceTeBbIX NapamMeTpoB NporpaMmmbl
CeTeBble NapamMeTpbl MPOrpaMMbl 334al0TCH =) 2= Kondurypauma TPMIS1 (Mua He 33a3H0)

¢ nomouwbio KoHdurypatopa. [ocTyn K HuUM =2 NapameTtpel koMnbtoTEpa
BO3MOXeH 4Yepe3 nanky CeTeBble nmapameTpbl = 88 Cerestie napameTps nporpame!

nporpamMmbl WA Yepe3 MeHI PeXuMmbl ot LB e
nporpaMmbi— CeTeBble napameTphbl s e Aakace P
nporpammai. o o

Mocne 3aJaHWs CeTeBbIX NapaMeTpoB b :
nporpaMMbl  MPOBEPAETCA HanuuMe CBA3W G f Kon-go cTon-Gur Sbit
NpUBOPOM, CUMTLIBAHMEM ero UMeHu. [1ns 3Toro V' Annra aapeca R5-485 Alen
B MeHio [lpubop BblbupaeTca  KomaHaa 48¢ Cobcteennni aapec npufopa addr
Mpoeepka ceasm (Alt+N). ¥ Mopr KomneraTepa Port

38



9 Hactpoiika ceteBoro uHtepcenca RS-485

Ecnu npowusowna owwnbka cuuTbIBaHWS, NPOBEPSIETCS MNPaBUIIbHOCTL YCTaHOBKU CETEBbIX
COOTBETCTBME WX CeTeBbIM HacTpolkam npubopa, npaBUnbHOCTb
noAaknoyeHust npubopa k komnbtoTepy Yepes agantep OBEH AC3.

napameTpoB Mporpammbl,

PaBounit pexum

v @

Bxop B nanky 1

"CeTeswie napameTpsl npubopa” |

=CL£5t_‘-‘E”' #FL&F

...|----@i

|
Bx
: 'Ogﬁ\:: ::gme LEr

FLE ™
| napamerpsl” @ o5 = [ ees E'@

:’.‘IPS (bPS) Cropocts ofimesa

3wavenva 2.4, 4.8, 0.6, 14.4, 19.2, 28.8, 38.4,
1152 57.6, 115.2 wbur/c

(LEn) [uHa cnosa famHex.
3navennn 7 unn B Gur

(PrtY) CNOBA [AHHbIX:
Ao (no) = oTCyTCTRYET
Eukn(EVEn) = no “eTHOMY napurery
odd (odd) = no HeNETHOMY napuTeTy

(Sbit) Konwuecteo cron-Gur.
Suavernn 1w 2

A.LEn) [lnvka cetesoro agpeca.
AL ‘S” F’imuln&unu 11 Gur

EN= a5 )
r] anpec
Addr)| 3umenmn 1..25  npu ALEn = 8,
1..2047 npu ALEn = 11
(ana © warom 8)

(rS.dL) Bpems 3anepxxu oTeeta npubopa.
3uavenna 0...50 mc

06wme ceTeswe napameTpsl npubopa

PucyHok 9.1 — Cxema 3agaHuA ceTeBbIX NapaMeTpPoOB npubopa

KHOMKaMu Ha NnuueBou NaHenm npu60pa
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10 Mporpamma «KoHdpurypatop TPM151»
10.1 HasHauyeHue

10.1.1 Mporpamma «KoHdurypatop TPM151» (unm KoHdurypatop) npegHasHaveHa Ans
3afaHnus  KoHdurypauum npubopa npu NOMOLM NepcoHanbHoro komnbtoTepa. KoHdurypatop
NO3BOSSIET CYMTbIBaTb KOHUrypaumm us npubopa, pegakrmpoBaTth MX U 3anuckiBaTb KOHUIypauumn B
npubop. Takke KoHdurypatop nmeet BO3MOXHOCTb paboTaTtb ¢ dannamm KoHurypaumii, Kotopble
MOXXHO COXPaHATb Ha AIUCKE UNK 3arpyxaTtb UX C AWUCKa.

10.1.2 Monb3oBaTenb MoxeT pabotatb ¢ KoHdurypatopom 6e3 nogknioveHHoro npubopa.
Hanpumep, nonb3oBaTtens MoxXeT 3arpy3untb B KoHdurypaTtop «nycTyto» KoHdurypaumo TPM151-09,
oTpedaKkTMpoBaTh ee U COXpaHuTb B dhain. Bnocneactsum nonb3oBaTtenb MOXET NOAKMOYUTL Npubop
K KOMMbIOTEPY, YCTAHOBUTL MEXAY HMU CBA3b 1 3anucatb KoHdurypaumio B npubop.

10.1.3 Tak kak y [Monb3oBaTtens wumeeTcs npuGOP, CKOHPUNYPUPOBaHHBLIV MOA MOAUdMKaLMIO
TPM151-09, 1O pgns ynpouweHus paboTel neped 3anyckoM KoHdurypatopa pekomeHayeTcs
nogknmount npubop Kk komnbioTepy. Torga Mactep koHdwurypaumn TPM151 nossonut
aBTOMAaTUYECKM YCTaHOBUTb MeXay HUMU CBSA3b U cYMTaTb napameTpbl U3 npubopa.

10.2 YcraHoBka KoHcpurypatopa

[ns yctaHoBku nporpammbl «KoHdpurypatop TPM151» 3anyckaeTca MHCTaNMAUMOHHBIA dann
SetupTRM151.exe Cc pgwcka, BXOAsAWEro B KOMMMEKT MOCTaBKW, W, Cregys WHCTPYKUMSAM,
ycTaHaenueaetcst KoHdurypaTop Ha nokanbHblii AUCK KOMMbOTepa.

10.3 3anyck KoHdwurypatopa ¢ nomowbi Mactepa koHdwurypauumm
TPM151. YcTaHOBKa CBA3M C NpUGopom

MpepBapuTenbHble onepauun
—  TMopkmtovaetcs npubop TPM151-09 k kKomnbloTepy no nHTepdency RS-485 yepes agantep
OBEH AC3 unu gpyrov agantep RS-485/RS-232 (cm. n. 7.4.4).
—  TNopaeTtcsi nuTaHWe Ha npubop 1 Ha aganTep.
BaxHo! lNMepepn 3anyckom KoHdwurypaTopa npoBepsieTcs, 4TOObl MOAKMIOYEHHbIN Mpubop He
Haxogunca B pexume [lporpammupoBaHve. [ns Bbixoga M3 pexuma [lporpammupoBaHune

HeoBX0AMMO HaxaTb KHomky %, ynepxueas ee 2 - 3 cek, U elle pa3 KpaTKOBPEMEHHO HaxaTb KHOMKy
BbEDd

1) 3anyckaetcsi KoHdwmrypatop (hann ey
TRM151.exe).
ABTOMaTtuyeckm 3anyctutca Mactep
KoHdwurypaumn TPM151, n Ha 3kpaHe
nosiBuTcsl okHO «CBa3b C npubopom»

Ces3b ¢ npuiopomM

ONpaaememe 1 NPOBSDETS NADAASTD CERM C
npw

(pucyHok 10.1). Cropoen &0
[Mporpamma npegnaraet NpoBepuTb Unu -'_«mi_lboﬁgc‘wn
U3MEHUTb ceTeBble napameTpbl Desn aapeca 3
npubopa. e COMT

2) nMpoBepsieTcs HanuMuvMe CBA3U C
npuéopom HaxaTnem KHOMKN
«[lMposepkay.

Ecnu cBsisb npu6opa ¢ KOMNbIOTEPOM Hssmonrs |
yCTaHOBMNEHa, NnosiBUTCs coobLleHne ¢

nHdopmauuen 06 UMEHMU o | Boepeas | Boon | |
NOAKIOYEHHOIO npubopa "
BEPCUUN €ro MPOLLUMBKM.

B aToM cnyyae crnepyeTt 3akpbiTb OKHO
coobleHns, HaxaB KHOMKy «OK», u
nepewTtun K n. 3.

B cny4yae nosiBneHusi cooGLEeHNs 0 TOM, YTO CBA3b He YCTaHOBNEHA, ClieAyeT 3aKpbiTh
OKHO coobLleHus, HaxaB «OK», BbISICHUTb MPUYUHY OTCYTCTBUSI CBSI3WM U nonpoboBaThb ee
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Mocne TOro, kak cBA3bL npuGopa c

3)

4)

Ons

yCTpaHUTb, Ucnonb3ys pekoMeHgaummn Tabnuubl 10.1 (cm. n. 10.4).
Mocne npoBeAeHHbIX MEePonpUATUI HEOOXOAMMO elle pa3 NPoBEpPWUTb HanMune CBA3N C
npnbopom, Haxkas KHOMKY «[1poBepkay.

Mpumeyanue. Bce npubopbl TPM151 nocTaBnstoTcs nonb3oBaTento C OAMHAKOBbIMU
ceTeBbIMU HacTpolkamu (cM. n. 9.1). MNMporpamma «KoHdurypatop TPM151» umeet «no
YMOMYaHuio» Te Xe ceTeBble HacTpolku. MoaToMy npu nepBom noakmntoyveHun npubopa
TPM151 K KOMMbIOTEPY CBA3b AOMKHA yCTAHABMMBATLCS aBTOMATUYECKN.

Ecnu cBsi3b N0 HEM3BECTHbIM npn4nHam yCctaHOBUTb HE yaaeTcs, Heobxoanmo OGpaTMTCH K
cneuuanuctam B rpynny TEXHUYECKON noaaepXku no agpecy trm151@owen.ru.

MacTep cos gt Kotderypayss TPH151 E x|

KOMMNbLIOTEPOM YCTaHOBIEHa:
Haxumaetcs kHonka [Bnepen>]. Onpenenure MoaMPUKALMIO
MporpamMma  MOMbITAETCs  cuuTaThb g npmocpa

Moaudukaumio 13 npubopa. =Tl

Ecnun moaunduKaumns yCMeLHOo
cuMTaHa, Ha 9KpaHe MOSIBUTCH OKHO C
npurnaweHveM  BblbpaTb  YpOBEHb
poctyna (cm. pucyHok 10.3).

Ecnun moaudwmkaumio cumtatb He
yAaeTcs, NosiBUTCS COOTBETCTBYHOLLEE
coobuleHne. lMocne Haxatma «OK»
OTKPbIBAETCH OKHO C MpurnaleHuem
BblbpaTb Moaudukaumio npubopa w3
cnucka (pucyHok 10.2).

Mpsitiope: TPM-151 moanycrsomen & Heckomsix
oo Npaaemme THY BRUSro NEWdopa
Toun “Sascecn” cooTeeTcreyer nabanes cfuwssry
npudopy

Hmumxamm 1
Mogsepiacaussa Ni3
Mogiepiaausm Ned
Hm apiaauma MiS

otaepiacaus N7

Hm apieaupn M
Mogiepisausm NS
Megsepiecauna N0
Moausepiaausm N

< Hasan

PucyHok 10.2
Bblbupaetca moaudwmkaums npubopa («Moamdmkaums Ne 3»). HaxumaeTcsi KHorka
[Bnepen>] — oOTKpbiBaeTCA OKHO C MpurnalleHvem BbIGpaTb YpoBeHb AocCTyna
(pucyHok 10.3). OcylecTBnsieTca nepexoauTe K n. 4.
Bblﬁop YPOBHSA gocTtyna:
«MUHUMAmbHBINY — ONA 3a0aHus
Tonbko napameTtpoB [lporpamm

MaCTED Co3AaHR KoHgeTypaLpE TPHLST x|

Onpegenute yposeHb 0ocTyna

TexHonora.
— «cpegHui»  — gna 3agaHus
Onpeaemire yosesss aocTany
napameTpoB KoHdurypaumm T =
TPM151-09 " Mporpamm Misamsanuns goct
TexHornora (pekomeHayeTcs); E‘%ﬂﬁ“ﬁﬂ_
— «MOMHbI» — AnA  cBoboAHOro Orpeaenne rapors
nepekoHUrypvpoBaHuns npubopa §
(Tonbko ANs KBaNUULMPOBAHHbLIX
nonb3oBarenew).
«CpedHEero» Wnu «rnoriHOro» YPOBHS
poctyna BBoauTtcs napornb (cm. n. 10.5, cHos | Bpea> || Beaca | 5|

Tabnuua 10.2).

PucyHok 10.3
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5) HaxumaeTtcs kHonka [Bnepen>].
OKHO,

OTKpbIBaeTCs
NoAroTOBKY

KoHdurypaumm (pucyHok 10.4).
npnbop NOAKMIOYEH, YCTaHaBNMBAIOTCA

istnst wOtaiar ypanyi TPMIS1 - x|

3aBepLuatoLlee
K Co34aHuIo
Ecnn

MNoaroToBka K coanasmio
KOH(PHIYPALMK BHNONHEHA.

Mocme HAMATHR HS KNOFIKY 38K0HAMS, NPCUICTELET
TEHEQIMR KOMDIT DI 1 (60N 3TO He0teomie]

dbnarn «BkntounTb pexum SRS € ppucpes
aBTOMAaTWYeCKOro  YTeHus»  u/unm .
«Pexum  aBTOMaTMYeckon  3anucu» [perOnHAYETCA, Ec MpHBop Nk ses

(cm. n. 10.7.5, 10.7.8).
6) HaxumaeTcs kHonka [[oToBO].
Mporpamma oTkpbIBaeT nuct «[epesBo

napameTpoB»

KoHdurypaTopa, B KOTOpOoM co3gaHa
HoBasi KoHdurypaums (cm. n. 10.6).

B MPOTIESION CAYMAE SNAKEX MO CHATE|

[T Brmowms poss soTonamircroi 3o

pabouero OKHa

(Hm]:-.J ﬂm:nJ rawml

PucyHok 10.4

Ons Toro 4ytobbl NpepBatb paboTty KoHdurypatopa, HaxmuTte kHorky [Bbixog] B no6om okHe

Macrepa.

10.4 MpuYnHbI OTCYTCTBUS CBA3U NPpUBOpPa C KOMMNLITEPOM
M cnocobbl NX yCTPaHeHUA

B03MOXHble NpUYMHBLI OTCYTCTBUSI CBSI3M MpUGoOpa C KOMMbLIOTEPOM U CMOCOBbI UX YCTPaHEHUS
nepeyucreHsl B Tabnuue 10.1.

Ta6nuua 10.1

anI"WIHa OTCYTCTBUA

Cnoco6bl ycTpaHeHUsi HecnNpaBHOCTH

CBSA3M

HenpasunbHo ykasaH | lNMyTb ansa 3agaHus COM-nopTa B okHe KoHdurypaTopa:

COM-nopT, K KOTOpOMY | B Mactepe CO30aHUS =) 55 Kondwrypaunsa TPMIST (M He 3anaH0)

NOAKMoYeH apantep | KOHdwWrypaumi  HaxvmaeTcs =2 NapaneTpe: konnsioTepa

ceTeBOro UHTepdeiica. KHOMKa [UameHnTb]. B =%y ﬁemw N3PaMETPEI NPOFPaMeL!
OTKPLIBLIEMCAI ~ OKHe  Ans ¥ Mopr konnsioteps Port

napametpa MMopTt komnbioTepa Port B none «3HaueHve» BbIOMpaeTcs
Hy>HbIi COM-nopr.

HenpaBunbHO noakmntoyeH
npvbop unu agantep

MpoBepsieTcst NPaBMNbHOCTL NOAKMIOYEHNS:
— AC3 pormkeH 6bITb NogkrtoyeH k cooTBeTcTBytoLemy COM-nopry MMK;

— ceteBble BbIxoAbl «A» U «B» apantepa AC3 pomkHbl ObiTb
NOAKIIOYEHBI K aHaNorMyHbIM Bbixogam npubopa;
- Ha npubop ¥ aganTep [OOMMKHO ObiTb MNOAAHO  MUTaHUe

(KOHTpONMpyeTCcs Mo CBEYEHUIO UHOMKATOPOB UM CBETOAMOAOB).

CeTeBble HaCTPOWIKN
npubopa u nporpammbl He
coBnagatoT

M3MeHIOTCA HacTpoOMKM nporpammbl uUnu npubopa TakK, 4YTOObl OHU
coBnaganu (cM. pasgen 9).

CeTeBble HaCTPOWKM NpUBGopa NPOBEPSIOTCS U MEHSIIOTCA C NOMOLLBIO
KHOMOK Ha NnuueBor naHenu npmbopa no n. 9.3.2.

N3MeHeHMe ceTeBbIX HACTPOEK NPOorpamMmmbi

B MacTepe co3gaHuns KoHdUrypaumii: HaxumaeTtcs kHorka [MU3ameHuTb].
B OTKpbIBLUEMCSI OKHE 3a[al0TCA HOBblE 3HAYEHWsI NapameTpoB B OKHE
KoHdpurypatopa - cm. n. 9.4.

Mpubop  pabotaeT B
pexume MacTepa ceTu
RS-485

MpuGop nepeBoauTCA B PEXMM MOOAYMHEHHOrO Afst TOro, 4Tobbl OH
BOCMpuHMMan komaHgbl ot MK,
(CmM. nonHoe pykoBOACTBO No 3kcnnyaTtaumm TPM 151%)

* - BbICbINaeTcs Mo 3anpocy Ha trm151@owen.ru.
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MpumeyanHne — Ecnum lNonb3oBaTens HaxoguTcs B rnaBHOM okHe KoHdwurypaTtopa, nocne
NPOBEAEHHBLIX MEPONPUATUIA NPOBEPSETCS HaNMymne CBs3n ¢ NpubopoM CUMTLIBAHNEM €ro MMeHu. ns
3T0ro B MeHto Mpubop BbibupaeTcs komaHaa MpoBepka cBA3M (Unu HaxkumatoTes knasuwy Alt+N).

10.5 YpoBHM gocTtyna

Mpn 3anycke nporpamma «KoHdwurypatop TPM151» npepnaraeT BbibpaTb ypoBeHb AOCTyna.
Bcero B nporpamme umeetcsa 3 ypoBHSA 4OCTyNa, 2 U3 KOTOPbIX 3awumileHbl naponsmu. NHdopmaums
06 ypoBHsix JOCTyna npeacTasneHa B Tabnvue 10.2.

Mpn xenaHWn nonb3oBaTesNlb MOXET U3MEHWTb Maponv [OCTyrna C MOMOLLbI0 KOMaHAbl MEHIO
Cepsuc — CmeHa naponen.

Mpu 3anycke Ha MWHMMarbHOM YpPOBHE [AOCTyna Mporpamma aBTOMaTWYecKU rornbITaeTcs
cunTatb YacTb KoHdurypaumm us npubopa Ansi NocTpoeHusi Tabnuy lMporpamm TexHomnora (CM.
n. 10.6.2). MNMpwu aToM Npubop AormkeH ObITb NOAKIIOYEH K KOMMbIOTEPY M 3anuTaH. Ecnn nporpamme He
yAaeTcs yCTaHOBUTb CBsi3b C MpUMOOpPOM M nepBble 5 nNapameTpoB CUYUTLIBAIOTCS HeEydauHo,
NpoOUCXoaWT MpeKpaLleHne aBTOMATUYECKOrO CuUUTbIBaHWS. [locne ycTaHOBKM cBsi3u npubopa ¢
nporpaMMow He06XOAMMO BOCCTAHOBUTbL PEXMM aBTOMATUYECKOrO YTEHUS, YCTaHOBMB donar B MyHKTe
MeHI0 PexxuMbl nporpammbl — PexumMm aBToMaTU4eCcKoro YTeHus.

Ta6bnuua 10.2

YpoBeHb Ons koro
Maponb MpepocTaBnsieMbie BO3MOXHOCTHU
gocryna pekoMmeHAyeTcs
MuHumaneHbIn HeT HocTtyn Tonbko kK napameTpam Nporpamm Onepatop
TexHomnora u YcraBkam
CpepnHui He 3afaH [ocTyn Ko Bcem napameTpam, TexHonor,
(«nycToii») onpeaensitowmuM HacTporkn npudopa obcnyxuBatoLwmn
TPM151-09 nepcoHan
MonHkIn «1» OrpaHu4eHni Her. Hanapuuk cuctemsl,
HocTyn kKo Bcem napameTpam npubopa CUCTEMHBbIN
TPM151, nmeetca BO3MOXHOCTb MHTErpaTop
N3MeHUTb KoHdUrypaumio npubopa,
paspelleHa nHnumanusaums npubopa

BHumaHume! V3meHeHne koHUrypaumm Ha MOMHOM YpOBHEe AOCTyna peKkoMeHOyeTCs NMpou3BOAUTb
TONbKO Nocre u3yyeHns nonHoro «PykoBoacTBa no akcnnyatauumy» npubopa TPM151, nmetowerocs
Ha aucke.

10.6 UnTepdpeinnc nonb3oBaTens

Mocne 3anycka nporpammbl «KoHdurypatop TPM151» oTkpbiBaeTcs paboyee OkHO nporpaMmbl
(pucyHok 10.5), B BepxHen 4acTu KOTOPOro HaxXoAsiTCA [MaBHOE MEHI0, MaHefb WMHCTPYMEHTOB W
BKMNaJKv NINCTOB.

Pa6ouee okHo KoHdurypaTopa conepxut Asa nucra:

—  «[lepeBo napameTpoBy;

—  «Tabnuua nporpammy.

3TN NUCTbI NO-pa3HOMy oToBpaxatoT MHOPMaLMIO O NPorpamMMupyeMbIx NapameTpax npnéopa.
Npwn 3TOM 3Ha4YeHUs NapameTpoB Ha 0BOMX NNCTax OANHAKOBSI.

[Mpw 3anycke nporpaMMbl OTKpbIBaeTCsA NUCT «[lepeBo napameTpoBy.
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CTpOKa 3aronoska naBHoEe MEHI0 Manens WHCTPYMEHTOB
£ Xowdwrypatop TRM151: e Zonens aoctyna : Mogubucausn N2 v ne sagono

h [ =101 x|
Dafin (pwGop  Pesess nporparees “Cepenc  Cnpasxa
_;l:lﬁﬂf"\“‘.’\_"‘\cﬁ ty|o ¥
i BeTeb |&  Aecesesnspswroce [T Tabwuia Ofvexy No1 = 1 e | Liare] |
"I'IapaMEprl P 4 WQepametp | Gnassare | ATpuyT peamciponsema | Ensgeney | Ountos ofssera w vecootsercTamn |
" = g Korsborypauna TRMIS1 (Hees re 3aam0)
npubopa” =

Bxnapgka nucra
"Tabnuua nporpamm”

3 Cbuime napansTpe:
- Nporpakess
] Bwoan

Beteb

“O"poc 31 ] PerynaTope
0nepaTuBHLIX 1  verasen
napameTpos” 5 (£] Orpaserasrass Besaro: crvsanon

# L] Bonoares 3nenenTel
+ 52 CeTessm napametpe: npubopa
% (3 Crywebiemie napameTpes npshiops
o1 ] Onpoc onepathesto napanetpos
= B MapareTpe! KomEsTeDa
% ] Cepeascrivie napawe Tpe! nporpasee:
+ B8 Cereste napaneTa NpOrpaeEI

Beteb
"Mapamerpbi
KomnbioTepa”

For Help, press F1 UM

PucyHok 10.5 — Pa6o4yee okHo nporpamMmmbl «KoHdurypatop TPM151».
Nuct «JepeBo napameTpoB» (ypoBeHb AOCTYyNa — «CpeaHUn»)

10.6.1 Jluct «JdepeBo NnapamMeTpoB»

BHewHun Bua nucta «epeBo napameTpoB» paboyero okHa KoHdurypatopa npeacraBneH Ha
pucyHke 10.5. lepeBo napameTpoB coaepXxut kopHeson katanor KoHdwmrypaums TPM151, koTopbii
BKIoYaeT B cebs Tpu BeTBY:

- NAPAMETPbI NPUBOPA,;

—  OnPOC ONEPATUBHbIX MAPAMETPOB;

- NAPAMETPbI KOMMbIOTEPA.

BetBb MAPAMETPbI NMPUBOPA copepXvT nonHeln Habop napaMeTpoB ANst onpegeneHvs
KOHdurypaumm npubopa n onucanuns lNporpamm TexHonora. MapameTpbl npubopa crpynnupoBaHbl B
nanku, BHYTPM KOTOpbIX uaeT p[pobneHve no normyeckum eaumHuuam (Mporpammam, Llaram,
yCTpPONCTBaM).

Cnvcok napaMeTpoB AaHHOW BETBW, KOTOPbLIM MOSIBSETCA Ha 9KpaHe, 3aBUCUT OT YPOBHS
poctyna (cm. n. 10.5).

Ha ypoBHe gocTyna «MUHUManbHbIN» NOSIBASIKOTCS TONbKO NapaMeTpbl CreAYOLWNX Narnok:
—  O6wue napameTpbl

—  Mporpammbl TexHonora

—  YcTaBKM

Ha ypoBHe gocTtyna «cpegHun» NOsiIBASIOTCS NapameTpbl Nanok, nokasaHHbIX Ha pucyHke 10.5.
3Tn napameTpbl NoApo6HO onvcaHbl B pasgene 3.
Ha ypoBHe gocTyna «nomnHbli» NosiBNsoTCst Bce napameTpbl npubopa TPM151.

BetBb OMPOC OMNEPATUBHbIX NMAPAMETPOB nosBonsieT npocmartpuvBaTb U COXPaHATb
napameTpbl TeKyllero coctosHus npubopa (onepatuBHbIe MapameTpbl): M3MEpSeMble BENUYMHLI,
3HayeHVs BbIXOAHOW MolHOCTU PerynstopoB, Homep aktuBHou [lporpammbl/llara, a Takke
cocTosiHue npubopa (PABOTA, CTOlM u . 4.).

MoapobHo o pervcTpaummn onepaTBHbIX NapameTpos cM. n. 10.8.
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BeteBb MAPAMETPbI KOMIMBIKOTEPA cogepXuT 2 nanku:
e CepBuCHble napameTpbl MporpaMMmbl VHMOPMALMOHHOTO XapakTepa (Bepcus
nporpammbl «KoHdurypatop TPM151» 1 Bepcusi onepaumoHHON CUCTEMBI);
. CeTeBble NapameTpbl NporpamMmmbl A5 HACTPOWKN ceTeBoro nHtepdenca RS-485

(cm. n. 9.4).

B kaxpon cTpoke gepeBa npefctaBrieHa uMHdopmauus o6 ogHom napameTpe, a B cronbuax
npvBeAeHbl XapakTepUCTUKN 3TOro napameTpa. Xapakrepuctuku napametpos nanok MAPAMETPbI
NMPUBOPA n NAPAMETPbI KOMINBKTEPA npenctasneHsl B Tabnvue 10.3.

Ta6nuua 10.3 — XapakTepucTuk1 napameTpoB

XapakTepucTuka

OnucaHune

HasBaHue napameTpa

Mmsa napameTpa

CopepxuT Ao 4-x natuHckux OykB, KOTOpble MOryT OblTb pasferneHbl
opHow unm HECKOSbKNMM TOYKaMM. Mcnonb3yeTca npu
nporpaMM1poBaHuy Npubopa KHOMKamM Ha IMLEBON NaHenu

3HaueHune napameTpa

MoxeT ObITb NpPeACTaBMEHO B 4YMCMOBOM WNM TEKCTOBOM dopmarte.
3apaeTcs Bpy4yHylo (ONs OGOMbLUMHCTBA YUCMIOBbLIX 3HAYEHWN) wunu
BbiOMpaeTcs M3 Cnucka (Ons TEKCTOBbIX W HEKOTOPbIX YMCIIOBbIX
3Ha4yeHun)

ATprbyT PepnakmpoBativie

MoxeTt npuMHUMaTh 3HaYeHus «Pepaktupyembin» mnm
«HepepakTmpyembliny.

3HaveHne «HepepakTupyembin» GNOKMPYeT NOMbITKY U3MEHUTbL 3HaYeHne
napametpa

ATpnbyT Bnapeneu

MoxeT npuHumaTth 3HaveHus «lonb3oBaTtenby nnu «3aBogy. 3HayveHue
«3aBoa» yCTaHOBMIEHO Ha 3aBOAE-U3rOTOBUTENE M 3anpeLlaeT N3MEHEHVE
atpubyta PegaktupoBaHue, T. €. ogvH aTpubyT 3awmiaet Apyrow.

Owwnbka BBOAA-BLIBOAA

Yka3blBaeT MpUuuHY OLWKNGKM B Cryyae BO3HWUKHOBEHUSI TaKOBOW, Mpu
3TOM NapaMeTp 0TMeYaeTCs KPpacHbIM LUPUGTOM

10.6.2 Jnct «Tabnuua nporpamm»

BHewHun Buag nucra «Tabnuua nporpamm» rnasHoro okHa KoHdwrypaTopa npefctaBneH Ha

pucyHke 10.6.

B kaxpgoii cTpoke Tabnumubl npuBoautcs nHdopmauust anst ogHoro Lara Mporpammel, a cton6upl
coaepxat napameTpbl gnsa atoro Llara, cobpaHHble N3 pasHbIX Nanok gepesa napamMeTpoB npubopa.
Takoe npeacTaBnexHne yaqobHo npu HeobxoauMocTH BUAETL BCe napameTpsbl [porpaMmMbl TexHorora B

O[HOM MecTe.

10.6.3 MeHro KoHdurypatopa

naBHoe MeHo KoHdurypatopa BkntodaeT 5 nyHkrtoB: daiin, Mpubop, Pexumbl nporpammbl,

Cepsuc 1 Cnpaska.

Cnncok KOMaHA, MEHIO C YKazaHWEM «ropsiyMx» KHOMOK npviBeaeH B Tabnuue 10.4.
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PucyHok 10.6 — Paboyee okHo nporpammbl «KoHdurypatop TPM151».

NucTt «Tabnuua nporpamm»

Ta6nuua 10.4 — KomaHAbl MeHI0

KomaHpga Ha3Ha4eHue KnaBuwmn
MeHio ®ann Pa6ota c cpainamu koHdpurypauum
Hosas KoHdurypauus Co3sfaHne HOBOW KOHdMrypaumm npudopa Ctrl+N
HoBebin ypoBeHb/ | 3arpyska TekyLlen KoHdUrypaumm Ha Apyrom ypoBHe focTyna
Moaudukauns Unn nepexof K Apyrov Moamdukaumm
OTKpbITb OTtkpbiTHe hanna (c pacumpexuem .151) Ctrl+O
CoxpaHuTb CoxpaHeHwue KoHdurypaumu B dann Ctrl+S
CoxpaHuTb Kak CoxpaHeHue KoHdurypaumm B pann ¢ pyrum UMeHem
Okcnopt B DBF OkcnopT Tabnuupbl 3HaveHnn napameTpoB B popmat DBase-ll|
Mmnopt n3 DBF MmnopT Tabnuubl 3Ha4yeHu napameTpos 13 cpopmata DBase-llI
Mevatb Tabnuubl | MevaTb nucta «Tabnuua nporpamMm»
nporpamMm
{Cnuncok cpannos} Cnucok 4-x nocnegHux pannos ¢ KOHUrypaumnsimm
Bbixog 3akpbITve nporpammel
MeHto Mpubop Pa6oTta ¢ npubopom (YTeHue/3anmucb NapaMeTpoB)
Cuutatb Bce | CunTbiBaHMe 3HaYeHW Bcex napameTpoB K3 npubopa B Alt+R
napameTpbl KOMNboTep
3anucatb Bce | 3anucb Bcex MapameTpoB M3 KOMMblOTepa B Npubop Alt+W
napameTpbl
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MpoaomxeHue Tabnuubi 10.4

KomaHpga HasHa4eHue KnaBuwm
3anucatb 3anncb U3MEHEHHbIX 3HaYEHU NapameTpoB U3 KOMMbIOTEpPa Alt+U
TONbKO B npubop. [locrne pedakTMpoBaHUsi 3HaAYeHUs napameTp
N3MEHEeHHble romMeyaeTcsi 3eneHbiM LIBETOM, Mocre 3anucu B npubop

LPUAT CTAHOBUTCS YEPHBIM
CpaBHUTb CpaBHeHMe 3HayeHuin napameTpoB npubopa WM OTKPLITON Alt+C
C napameTpamu KOHUrypaumm
B npubope
3anucaTtb TOmMbKo 3anucb TONbKO TEX MapaMeTpoB, KOTOPblE He 3anucanuch
napameTpbl npu npegblgyllen komMaHae 3anucu  (3TM  napameTpbl
C owmbkamu nomMeyeHbl KPacHbIM LIBETOM)
Cuutatb Bce | CuuTbiBaHMe 3HayeHu Bcex napameTpoB BblgeneHHon | Alt+Ctrl+R
napameTpbl narnkv u3 npubopa B KOMMbIOTEP
BblJENEHHON Nanku
3anucatb Bce | 3anucb 3Ha4yeHWn Bcex napameTpoB BblaeneHHow nanku u3 | Alt+Ctrl+W
napameTpbl KoMnbloTepa B Npubop
BblJENEHHON Nanku
3anucatb TONbKo | 3annCb W3MEHEHHbIX 3HA4YeHU napameTpoB BblgeneHHomn | Alt+Ctrl+U
N3MEeHeHHble nankv u3 KomnbtoTepa B npubop. Mocne pepakTupoBaHus
napamMeTpbl Nanku 3HayeHus napameTp NoMe4vaeTcs 3eMeHbIM WpudToM, nocne
3anucu B npubop LpUET CTAHOBUTCS YEPHBIM
CpaBHuTb napameTpbl | CpaBHeHWE 3HA4YeHUN napaMeTpoB BblaeneHHon nanku | Alt+Ctri+C
nanku ¢ napametpamu | npubopa n oTKPbITOW KOHUrypaumm
B npubope
K npedbligywiemMy | BolgeneHne B gepeBe  napameTpoB  npenpblayLlero Alt+T
npobnemHomy napameTpa, CYHMTaHHOro 13 npubopa unm 3anMcaHHoro B HEro
napameTpy gepesa C owwnbkon. Takol napameTp MOMeEYEH KpacHbIM LIBETOM, B
none «Owwubkn BBOAA-BbIBOJA» YKa3blBAETCA MpUYMHA
oLInbKM
K cneaytoulemy | BbigeneHve B AepeBe napamMeTpoB criefytollero napameTpa, Alt+l
npobnemHomy CYMTAHHOrO 13 Npmbopa My 3annMcaHHoro B HEro C OLLMOKOMN.
napameTpy Aepesa Takol napameTp MOMEYEeH KpacHbIM LBETOM, B rone
«Owunbku BBOAA-BbIBOAAY» YKA3bIBAETCSA MPUYMHA OLLIMOKK
Otyver Bblgaya TeKCTOBOro JOKyMeHTa CO 3Ha4YeHMSMU NapamMeTpoB,
0 CTpYKType onpeaensioLwmx CTPYKTypy npudopa
KOHdUrypauum
Cuntatb  napameTpbl | CunTbiBaHVE Cry>KeOHbIX napameTpoB, HeobxoAuMMbIX Ans
CTPYKTYpbI nocTpoeHus Tabnuy NporpamMm TexHonora.
"padmku ycTaBku Bbi3biBaeT OKHO pefakTUpoBaHus rpadmka Koppekumm
yCTaBKku
Onpoc otaensHoro | [ocTyn Kk oTAenbHbIM MapameTpam npubopa (Tonbko Ans Alt+S
napametpa OMbITHbIX MNOMb30BaTeENen)
MpoBepka cBaA3M ¢ | CuuTbiBaHME MWMeEHU npubopa UM HOMepa Bepcun ero Alt+N

npubopom (VEr, dEv)

npoLwmBku. Mcnonb3yeTtcsi Ansi NPOBEPKU CBSI3W C MPUMBOpoM.

MeHo PeXxXumbli

OnpeaerneHne peXWMoB paboTbl NporpaMmmbl (3anucu,

nporpamMmbil YTeHUsl, oTOGpakeHUsA NapameTpoB)
MokasbiBaThb MokasbiBaeT MHAEKCH NapameTpoB. JIMHeWHble WHAEKCHI
NUHeNHble napameTpoB Heo6XOo4MMbI NpY CO3AAHMM HOBbLIX MPOrpamm,
VHAEKChI paboTatoLmx ¢ npubopom
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OKoHuYaHue Tabnuubl 10.4

KomaHpga HasHa4eHue KnaBuwm
Pexum aBToma- | B aTOM pexuvme nporpamma aBTOMaTUYECKN CHUTLIBAET
TUYECKOrO YTEHUA 13 npmbopa 3HaYeHnsa NapameTpoB OTKPbIBAEMOW Nanku.
[Ons oTKMYEHUs pexuma HeobXoAMMO CHSATb chnar nepefn
AaHHBIM NYHKTOM MeHI0. 3TO Heobxoammo, Hanpumep, npu
pabote ¢ KoHdurypatopom npu oTKMOYEeHHOM npubope.
Pexvum HemegneHHou | B atom  pexvme  3anuMcb  3HaveHWss  napameTtpa
3anvcu OCYLLECTBNAETCA Cpa3y nocre ero BBOAA.
He nepenasatb B atom pexvme npubop He MpPOU3BOAMT YTEHWUS M 3anucu
aTpubyThI aTpubyToB nNapameTpoB. Pexum HeMHoro yckopsieT pabory,
napameTpos HO MOXeT npuBecTM K owwnbkam BBOAA-BbIBOAA, €Cnv B
npubope ycTaHOBMEHb! aTpUbYThI 3aLLUTHI.
CeTeBble OTKpbIBaET OKHO, B KOTOPOM MOXHO W3MEHWUTb CeTeBble
napameTpbl napameTpbl Nporpammbl
nporpaMmel
Toolbar OT06paxaeTcsi NaHenb UHCTPYMEHTOB
Statusbar OTob6pakaeTcsi NnaHenb NOACKa30K (BHU3Y OKHA)
MpeobpasoBaTtens Bbibupaetr Tun npeobpasoBatens RS-485 - RS-232.
ABTOMaTUYeCKMn npeobpasosaTtent MO3BONSET YCKOPUTb
obmeH no cetn
MeHio CepBuc HdononHutenbHble onuuu (MHULManNu3auusa npuéopa,
CMeHa napornen u np.)
MHuumanusmposaTtb BoccTaHoBneHue B npnbope 3aBOACKUX YCTaHOBOK Alt+l
npubop
MocnaTb komaHgy | Mocbinaet komaHAy nepexoda npubopa Ha HOBble CeTeBble Alt+A
APLY HaCTPOWNKN

CwmeHa naponen

M3meHeHne naponel7| Ana nonHoro u cpegHero ypOBHeVI

gocTyna.
OkcnopT cnucka | MosBonsieT cosgaTb CAMCOK napamMeTpoB npubopa B
napameTtpoB B HTML dopmaTte HTML.

OkcnopT npoTokona | Mo3BonseT aKCnopTUpOoBaTb NMPOTOKOS ONpoca onepaTUBHbIX

n3mepeHun B Excel

napametpoB B MS Excel.

MeHio CnpaBka

CnpaBo4Has nHcopmauusa

CopepxaHue cnpasku

CnpaBoyHas nHdopmaumsi o pabote ¢ KoHgpurypatopom

O nporpamme...

CnpaBoyHas nHdopmauusi o KoHdurypatope

10.6.4 MaHenb uHcTpymeHTOB KOoHcpurypaTtopa

— COOTBETCTBYEeT KoMaHae HoBbii n3 MeHo Pawn.

— cooTBeTcTBYeT koMaHae OTKpbITb 13 MeHto dann.

— cooTBeTCcTBYeT KoMaHae CoxpaHuTb 13 MeHio dann.

— COOTBETCTBYET KOMaHAe CuutaTb BCe napameTpbl U3 MeHto Mpubop.

— COOTBETCTBYET KOMaHae 3anucatb Bce napamMeTpbl U3 MEHIO ﬂpm60p.

— COOTBETCTBYET KOMaHAe 3anuncath TOSIbKO U3MeHeHHble 13 MeHio Mpubop
(cTpenka — 3eneHoro LBeTa).
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— COOTBETCTBYET KOMaHAe 3anvcaTtb TONbKO NapameTpbl ¢ ombkamu U3 MeHto Mpubop

(cTpenka — kpacHoro uBeTa).
%]

. — COOTBETCTBYET KOMaHAe 3anvcaTtb BCe NapamMeTpbl nanku 13 meHto Mpubop.

— COOTBETCTBYET KOMaHAe CuutaTb BCE NapameTpbl nanku 3 MeHto Mpubop.

— COOTBETCTBYEeT komaHae 3anucaTb TONbKO M3MEHEHHble napamMeTpbl Manky U3 MeH
Mpu6op.

— cooTBeTCTBYET KoMaHAe K npeabiaywemy npobnemHomy napameTpy us MeHto Mpubop.
— cooTBeTCTBYET KOoMaHae K crneaytoliemy npobremMHomy napameTpy 13 MeHto Mpubop.
IE‘ — COOTBETCTBYET KOMaHAe VHnumanuauposats npubop 13 meHto Cepsuc.

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

10.7 Pabota c KoHdmrypaTtopom

C nomoupto KoHdurypatopa nonb3oBaTtenb MOXeT CO3A4aTb HECKOSbKO PasHbIX KOHMUrypaumin
Ans ogHoro npubopa, CoXpaHuTb KUX K 3arpyxaTtb B Npubop Ty KoHurypaumio, kotopas Heobxoauma
B KOHKPETHbIN MOMEHT.

Monb3oBaTenb MoxeTe CO3[4aTb HOBYIO KOHMIypauuio, He npepbiBas CBA3b KOMMbiOTEpPa C
npubopom. [lo Tex nNop, Noka nornb3oBaTerb He 3anuLIeT HOBYHO KOHdUrypauuo B npubop, oH byaet
paboTaTb CO CTapol KoHurypaumen.

Mepen 3anucbio HOBOW KOHMWrypauum B Npubop pekomMeHAyeTCs NPOBECTU MHULIManu3aumio
npubopa, T. e. yaaneHve ctapoi KOHpUrypaumm.

10.7.1 CospaHue HOBOM KOHdUrypaumm
Ons co3gaHus HOBOW KOHdwWrypauuu crenyet BblbpaTb u3 MmeHio ®aun komaHay HoBbin

(Ctrl+N) unu Bocnonb3oBaTbCs KHOMKOW Ha naHenu WHCTpymeHToB. Ha nucte «depeBo
nporpamm» pabouyero okHa MporpamMmbl MOSIBUTCS HOBbIN KopHeBoW kaTtanor «KoHdurypaums
TPM151 (Umsa He 3apaHoO)». [locnegoBaTenbHO pas3BopayvBas OepeBO NapameTpoB, BBOOSTCH
HyXHble 3HaveHus. B pesynbTate cosgaeTtcs KOHUrypaumsi, kotopas coxpaHseTcs B dpavine unm
3arpyxaetcs B npubop.

HoBas koHMrypaums aBToMaTMyeckn CoO3aaeTcs npy crapTe Nporpammel.

Mopackaska!l YTobbl pa3BepHyTb AepeBO NapaMeTpoB HeOOXOAMMO HakaTb MpaByH KraBuLLy
MaHVNYNsATopa «Mbllb», HaBeAs Kypcop Ha KHOMKY «MNlC» Yy OKOMO HasBauus nanku. [ns
CBOpayYnBaHus gepeBa — KHOMKa «MUHYC» OKONO Ha3BaHWsi pa3BepHYTON Narnku.

Mpn co3gaHMM HOBOW KOHMWUrypauum paHee CYWTaHHble 3HAYeHWUs! KOHMUrypaLMOHHbIX
napameTpoB npubopa obHynsATCS.

10.7.2 3arpyska nporpammbl Ha ApYrom ypoBHe AOCTyna Unm cMeHa
moaudmkaumm

M3 wmeHo dann BbiGupaeTcs komaHaa HoBbii  ypoBeHb/Moaudmkaums. [lporpamma
3anpawmBaeT  MNOATBEPXKAEHUWE  HaMepeHus  MOnb3oBaTens  MEepekniouUTbCs  Ha  apyrown
ypoBeHb/Moaudukaumio. Mocne Haxatust kHonku [[Aa] 3anyckaetca MacTtep KoHdurypauumn
TPM151. BbinonHsst ero ykasaHus no n. 10.3, 3arpyxaeTtcs Heobxoaumasi moaudukauus unm
BblbMpaeTcs ypoBeHb AOCTYNA.
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10.7.3 OTKpbITHE KOHdUrypauumu us damnna

Mocne Bbibopa n3 meHio ®ann komaHabl OTKpbITb (Ctrl+O) nnu HaxaTua KHOMKM Ha
naHenu WHCTPYMEHTOB B 3arorfioBKke rfaBHOrO OKHa MNporpamMMbl U PsiiOM C KOPHEBOW Mankon
KoHdpurypauua TPM151 oto6pasutcst Ms oTkpbITOro chaiina.

[Mocne 3arpy3kn channa koHdpUrypaumm B nonsix «3HayeHne» napameTpoB MOSIBATCSH 3HAYEHMS,
KoTopble ObiNMu 3anucaHbl B danne. [Janee ux MOXHO 3anucate B Npubop unu oTpedakTnpoBaTthb M
noTom 3anucatb B npnbop nnu B dann.

10.7.4 CoxpaHeHue KOHdUrypauum B chann

CoxpaHeHue KoHurypaumm B daiin OCyLLecTBNAeTCs komaHaamu u3 MeHtio Pann CoxpaHutb

(CtrI+S) wunn CoxpaHuTb Kak. TakKke MOXHO BOCMONb30BaTbCA KHOMKOMN Ha naHenu
MHCTPyMeHTOB. KomaHaa CoxpaHuTb Kak Bbi3blBAET OKHO CTaHOAAPTHOro Auarora, rae Heobxoammo
3agatb MMA M MecTo pacrnonoxeHuss danna. KomaHga CoxpaHuTb coxpaHseT davn nog
CYLLECTBYIOLLUM MUMEHEM.

dann koHpUrypaumm nmeet pacumpenue .151.

10.7.5 CuuTbiBaHUe KOHdUrypauum us npubopa

Mpy onepauny CYUTLIBAHUS MPOUCXOAMT CYMTbIBaHWE 3HAYEHUI NapaMeTpoB M3 npuGopa u ux
oTobpaxeHne B paboyem okHe KoHdurypaTopa B onpefeneHHon narke.

Onsa cunTbiBaHUA KoHUrypauum u3 npubopa npedycMOTPeHbl TPY pexuma: CYMTbiBaHMe Bcex
napameTpoB 43 npuGopa, CuUATbIBaHME MapaMeTpoB TOMbKO TEKyWen Mnanku WM  pexum
aBTOMaTUYECKOrO YTEHUS.

CuuTbIBaHMe BCexX NapameTpoB u3 npu6opa.
[ns cunTbiBaHWS BCeX NapamMeTpoB M3 npubopa cnepyeT BbiGpaTb M3 mMeHio Mpu6Gop komaHay

CuutaTb Bce napameTpbl u3 npubopa (Alt+R) vnu Bocnonb3oBaTbCsi KHOMKON
WNHCTPYMEHTOB.

CuuTbiBaHMe Bcex napameTpoB M3 npubopa MOXeT 3aHsaTb AnuTenbHoe Bpems. B npouecce
CUYMNTbIBAHMS Ha OHE [NaBHOTO OKHa MNpPOrpammbl MOSBUTCS WMHMOPMALMOHHOE OKHO CO
CTaTUCTUYECKMI CBEAEHMSIMU O XOA4e npoLiecca. Ero 3akpbiTMe 03HavaeT, YTO NPoLECC CHUTLIBAHWS
napameTpoB 13 namsTu npubopa OkoHYeH. B pepeBe napameTpoB 0TODOPas3sTCA CyMTaHHbIE
3HaYeHus.

Ha naHenun

Pexum aBTOMaTM4eCKOro YTeHms.

[aHHbIA pexrm No3BonseT aBTOMATUYECKU CYMTaTb 3HAYEHUsI MapamMeTpoB, COAEPXKALUUXCS B
OTKpbIBAEMOW nanke. Takoe CYMTbIBAHME NPOUCXOAUT ObICTpee, YeM CUMTbIBAHWE BCEX MapaMeTpoB
13 npubopa.

CunTbiBaHNE MapameTpoB B 3TOM peXMMEe BO3MOXHO, €Cru [0 3TOr0 3Ha4YeHWsi napameTpos,
copepXaluMecs B 3TOW narke, cymTaHbl He Obinu (T.e. B nonsax «3HaveHue» Obino ykasaHo «Het
OaHHbIX»).

[ns BKNIOYEHUSA pexrma aBTOMaTUYeCcKOro YTeHUs criegyeT YCTaHOBUTL donar B MeHio Pexumbi
nporpamMmmbl — Pexum aBTOMaTU4eCKOro YTeHus.

Mpumeyanme — lMpu pabote 6e3 NogknOYEeHHOro Npubopa PexMm aBTOMATUYECKOrO YTEeHUsi
peKkoMeHayeTCst OTKIOUNUTD.

CuuTbiBaHMe NapamMeTPOB TOJIbKO TeKYyLUeN nanku

B npouecce paboTbl, Hanpumep, npu aBToHacTpoiike MNO-perynatopa, npubop MOXET U3MEHUTb
3HaveHne cBoux napameTpoB. OHM MOryT He COBMacTb CO 3HAYEHUAMM, HaxodAWMMWUCA B
KoHdpurypaTtope 1 cuntaHHblMu paHee. [osToMy GbiBaeT HEOGXOAMMOCTb OBHOBUTL MHpOpMaLMIO B
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napametpax, Haxoaswmxca B nanke KoHdgurypaTtopa. Mpu 3TOM pexumM aBTOMaTU4eCKOro YTEHUA He
Mo3BONSIET BbINOSHATL 3Ty ONepaumto, T. K. 3Ha4eHUs napameTpoB B KoHdurypatope yxe ecTtb.

[nsa cynTbIBaHWS NapameTpOB TOMbKO TEKyLLEW nankm HeoGXOAMMO BbIAENUTL €€, YCTAHOBMB Ha
Heln Kypcop, 1 BbibpaTb KomaHay CuMTaTh BCe napameTpbl BblAeneHHON nanku n3 meHio NMpubop

NN HaXkaTb KHOMKY

10.7.6 PepgaktTupoBaHue 3Ha4Y€HUN NapameTpoB

[INA u3amMeHeHWs1 3Ha4YeHUst napameTpa crieayeT NOMECTUTb Kypcop MbILIKU B nofe «3HadveHve»
3TOro mapameTpa W [ABa pasa HaxaTb NpaBylo KNaBuLly, — OCYLLECTBMSETCA Nepexod B Pexum
penaKkTMpoBaHus.

3HayeHne 3apaeTcs C knaBuatypbl (4Ns YMCNOBOro napameTpa) wunu BbiGupaeTcs 13
packpblBatoLLerocs cnucka. [ns saBepLueHusi BBoaa HeobxoanMo HaxaTb KHOMKy Enter.

Ecnn 3HaveHne He nomellaeTcs MO LUMPWHE KOSIOHKW, €€ MOXHO PacLUMpUTb A0 HYXHOro
pa3vepa. [Ina 3TOro B BEpxHeW 4acTu 3KpaHa Kypcop MOMeELLaeTcsi Ha rpaHuly AByX CTOn6uoB B
CTPOKE C 3arofnoBkaMu, HaxOAWTCSH MOMOXEHWe ykasaTens, npu KOTOPOM oOTobpasutcs
OByHanpaBrieHHas cTpernka, W, C YyAepXaHWeM HaXaTol NeBOW KHOMKM MbIWKW, nepenBuraeTcs
rpaHuua ctonbua BNeBo unu Bnpaso.

M3meHeHHble 3HayeHus O0TOBpaxalTCs 3eneHbiM LBETOM U COXPaHSIOTCA TOMbKO B MamsATu
nporpammbl. [lanee nonb3oBaTenb MOXeTe 3ancaTb M3MEHEHNS B MPMOOP UMM COXpaHWUTb KX B dhann.

10.7.7 UHuumanusaums npubopa

Mepep 3anucbio HOBOW KoHMWrypauun B npubop TpebyeTcs NpoM3BEeCTV ero MHULManusaumio.
NHuumanusaumsa npubopa KOPPeKTHO CTUpaeT CTapyto KOHUrypaLmio 1 no3sBonseT 3anucatb B HEro
HoByto. Mpu nonbITke 3anucaTb HOBYIO KOHGMrypauuio 6e3 yganeHusi CTapol MOXeT BO3HWUKHYTb
KOHMUKT 3HaYeHUIn mapameTpoB, 1 Npubop 3abnokMpyeT 3anncb YacTu HOBbIX MApaMeTpPOB.

PYHKUMA MHMLMaNM3aumM JOCTYMHa TOMbKO Npw 3arpyske KoHdwurypatopa Ha MOMHOM ypoBHe
poctyna (cMm. n. 10.5).

Ona  wHuumanmusaumm  npubopa cnegyer BblbpaTb M3 MeHlo CepBUC  KOMaHAay

WHuumanuzmpoBatb npu6op vnv BOoCMonb30BaThCs KHOMKOM El Ha NaHen UHCTPYMEHTOB.

10.7.8 3anucb 3Ha4YeHU NnapamMeTpoB B NpuGop

Mpn onepaumm «3anucb» MNPOUCXOAUT MEpenncbiBaHNE 3HaYeHW MnapamMeTpoB W3 OKHA
KoHdpurypatopa B nputop.

Monb3oBaTens MOXeT 3anucaTb B NpuMbop BCce MapaMeTpbl, TOMbKO M3MEHEHHble unn Te,
KOTOopble cam BbibepeT Ana 3anucu. Kpome TOro, nonb3oBaTefb MOXETE BKYUTL PEXUM
HemMeaneHHoM 3anucu.

3anucb Bcex napameTpoB B Npuéop.

3anucek Bcex napameTpoB B MNpubop HeobxoaMmo NpousBoauTb, ecnu Bbl xoTuTe cmeHuTb
mMoguduvkaumio npubopa MM 3anucatb B HEro HeCTaHAApTHYK KOHUrypaumioo, Co3daHHYyo
KOMMaHWEN-NPOVN3BOANTENEM.

Ons 3anvucu Bcex napameTpoB B npubop criegyeT BbiOpaTe u3 MeHwo [Mpubop komanay

3anucate Bce napameTtpbl B npu6op (Alt+W) unm Bocnonb3oBaTbCs KHOMKON “ Ha naHemnun
MHCTpyMeHTOB. Ha boHe rnmaBHOro okHa MOSIBUTCA MH(OPMALMOHHOE OKHO CO CTaTMCTUYECKUMM
cBefeHVsIMU O xofe npouecca. Ero 3akpbiTve o3HayaeT, YTo NpoLece 3anvucu napaMmeTpoB B NamsaTh
npubopa OKOHYEH.

3anuck ToNbKO OTPeAaKTMPOBAHHbLIX NapaMeTPoB
Takoin cnocob 3anvcy No3BonsieT 3anncaTh TONbKO OTPEAAKTUPOBaHHbIE NapameTpbl, Aaxe ecnu
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10 Mporpamma «KoHdurypatop TPM151»

OHW HaXOAATCH B pa3HbIX nankax.
[na 3anuMcy TONbKO OTPedaKTUPOBAaHHbLIX MapaMeTpoB criedyeT BbibpaTb U3 MeHio Mpubop
KomMaHay 3anucaTb TONbKO U3MeHeHHble U3 MeHio Mpubop (Alt+U) unm Bocnonb3oBaTbCs KHOMKOM

“ Ha NnaHenn NHCTPYyMEHTOB.

BHumaHume! OTpeﬂ,aKTMpOBaHHbIe 3Ha4YeHna napameTpoB 0T06pa>Ka}0TCﬂ 3e/ieHbiIM LBETOM.
Mocne 3anvcu B anI60p LIBET BCEX 3aMnCaHHbIX NapamMeTpoB CTAHOBUTCA YEPHbIM.

3anucb napamMeTpoB TOJIbKO TeKyLI.I,eﬁ nanku
Monb3oBatenb MoXeT npon3BecTn 3anucb NapameTpoB TOJIbKO TeKyLLl,eVI nanku. Takas 3anvcb
npoucxoaut 6bICTpee, 4YeM 3anncb BCEX NapamMeTpoB.

[ns 3anucu napameTpoB TOMbKO TeKyLlei nanku HeobxoanMo BbIAENWUTL €€, YCTAaHOBUB Ha HEN
Kypcop, 1 BelbpaTb koMaHay 3anucaTb Bce napameTpbl BbigeneHHow nanku (Alt+Ctrl+W) 13 meHio

Mpubop nnu HaxaTb KHOMKY s .

3anucb TONbKO OTPeAaKTMPOBaHHbIX NapamMeTPOB TeKyLuein nanku
[ns 3anucu Tonbko OTPedaKTUPOBaHHLIX NapaMeTPOB TEKyLUEW nanky HeoGXOAMMO BblAENUTH
ee, YCTaHOBMB Ha Hel Kypcop, W BbiGpaTb koMaHay 3anucaTb TONbKO U3MEHEHHble napameTpbl

nankwu (Alt+Ctrl+U) n3 meHio Mpnbop nnn HaxaTtb KHOMKY “ .

Pexum HeMeAneHHOW 3anucu

B pnaHHom pexvme KoHdurypaTop 3anuceiBaeT 3HavyeHne napameTpa B npubop cpasy nocne ero
N3MEHEHMS.

Ons BKMHOYEHUS pexuma HeobxoaMMO YCTaHOBWUTH dnar B MeHio Pexumbl nporpammbl —
Pexnm HemegneHHoOM 3anucu.

MpumeyvaHue — [Mpu pabote 6Ge3 noaknYeHHoro npubopa PexuM HemeaneHHoW 3anucu
pPEeKoOMeHAYyeTCsl OTKITHUUTD.

10.8 MpocmoTp U coxpaHeHMe napamMmeTpoB TEKYLLEero COCTOAHUSA

Monb3oBaTens MoxeT pernctpuposaTk Ha MK napameTpbl TeKyLero coctosaHus (onepaTuBHbIe
napametpbl) TPM151-09, nokasaHHble Ha pucyHke 10.7.

10.8.1 MpocMoTp 3Ha4YeHU onepaTUBHbLIX NapaMeTpoB

Ona npocMoTpa 3HavyeHW onepaTyMBHLIX NapamMeTpoB crnegyeT OTKpbiTb nanky OIMPOC
OMEPATUBHbLIX MAPAMETPOB u» ycrtaHoBWTb bnarm OKomo Tex MapamMeTpoB, KOTOpble
nonb3oBaTtenb Xxo4yeT onpawwmBaTte (cM. pucyHok 10.7). 3apaeTca mepuop onpoca napameTpoB B
mMunnucekyHgax. [Nepvog onpoca no ymonyaxuto coctasnset 1000 mc.

B cnyyae, ecnv BO3HMKHET olMbOKka cUMTbIBaHUS napameTpa, B Tabnuue GyaeT BbiBedeHa ee
npuynHa, Npu 3TOM CTPOKa NapameTpa NoMeYaeTcs KpacHbIM LLPUGTOM.

M3mepsemble npnbopom 3HaYeHns BbIBOOATCH HAa MOHUTOP B Npeobpa3oBaHHOM BUAE:

—  Ana Tepmornpeobpa3oBaTene M Tepmonap BbIBOAMTCS TemnepaTtypa, M3MepeHHas B

rpagycax no Llenbcutio;

— AN aKTUBHbIX [AaTYMKOB 3HAYEHWUS MEepecuYUTbLIBAIOTCA B COOTBETCTBUM C eduHULaMu

AvanasoHa nsmepeHusi (cM. napameTpbl Ain.H u Ain.L)

B npouecce unamepeHusi npubop KOHTpOnuMpyeT paboTOCNOCOGHOCTL AATYMKOB U B Cryyae
BO3HWUKHOBEHWS aBapuu BbIBOAUT NPUYUHY HEUCMIPABHOCTM B Nose «3HayeHney».

3HauveHne BbIxoAHOM MoLHOCTM Perynsatopa BeiBoaMTCS B AnanasoHe ot 0 o 1.
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10 Mporpamma «KoHdurypaTtop TPM151»

10.8.1 CoxpaHeHMue 3Ha4YeHU onepaTUBHbLIX NapamMeTPoB B daiin

[nsi coxpaHeHusi B haiin cuMTaHHbIX C nNpubopa 3Ha4YeHUin onepaTUBHbLIX NapaMeTpoB crieqyet
yCcTaHoBUTb ¢hnar nepeq ctpokon Ums channa ana coxpaHeHus npoTtokona (cMm. pucyHok 10.7).
CoxpaHeHve B harin HayHeTCA HEMELTEHHO.

% KondwrypaTop TPM151: cpeammi yposews AocTyna : Moasdukatyua NEL
daiin  Opubop Pesimbl nporpammsl  Cepenc  Cnpaska
IDEEANaSN NS v|ofm®
Onmcanme - | Napametp | 3Hauetme IA 5. | Crmiln oBaea W Heco, |
= =h Homdwrypauma TPMIST (Men e 3a0am0)

-] MapameTpe: npriopa

=1 Onpoc onepaTherbix NapaneTpos

Vi napameTpa Nepuog, IrnaveHne Dunifine BEOAA-BLIBOAA
"2 ﬂ A faiing ANA COXpPAEHEHA NPOTOKONS HNovember(9.log

1000

O Iﬁ FUTHEHEI Wwar 1000
C Iﬁ Coctoanme ofvexta 1000
O lﬁ Msnepntens N91 1000
] lﬁ VEmepmTERE N9Z 1000
|— @ Boreoanod carnan NeL 1000
[ @ Boreoanod carnan NO2 1000
| @ Terywan ycraska NE1 1000
|— Iﬁ Tekywan ycraska N2 1000

+ ﬂ MapamaTpel KOMMEIOTERA

For Help, press F1 [

PucyHok 10.7 — Peructpauus onepatuBHbix napameTpoB B KoHdurypaTtope

[MpoTokon coxpaHsieTcs B TEKCTOBbIM (hann c pacwmpeHvem .log, KOTOpbIi B AanbHenem
MOXeT ObITb 3arpyxeH B Nobylo aneKkTpoHHyto Tabnwuuy. [Ons 3arpysku danna B Microsoft Excel
MOXHO BOCMOMNb30BaTbCA KOMaHAoN MeHio CepBuc — JKCnopT npoTokona usmeperun B Excel.

Mo ymonuaHuio nporpaMmma npegnaraet ums ganna ansi CoxpaHeHusl, COCTosILLee U3 TeKyLLero
Mecsua n aatbl. Mima danna ykasaHo B none «3HadeHuney». Pan MoXHO nepeumeHoBaTb. [ns aToro
HeobX0AMMO YCTaHOBUTL Kypcop Ha MeHW dhaina, ABax/abl HaXKaTb Ha NPaBYIO KNaBULLY MbILLW 1 HabpaTb
HoBOe nms. Parin co3gaeTcs B TOM Xe nanke, rae yctaHoBneHa nporpamma «KoHdurypatop TPM151».

10.9 Mporpamma «BbicTpbin ctapt TPM151-09»

Mporpamma «BbicTpbivi ctapT TPM151-09» npegHa3HayeHa Anst ynpoLLeHWs NepBov HACTPOWKN
npubopa TPM151-09.
He pekomeHayeTcs ucronb3oBaTb nporpammy «bBbicTpelii ctapt TPM151-09» B crnegyrowmx
cnyyasix:
—  npu nporpammupoBaHum npubopa TPM151-09, koHurypaums KOToporo yxe Obina 4o aToro
n3MmeHeHa. B aTom cnyyae cnegyet ucnonb3oBatb nporpamMmmy «KoHdwurypatop TPM151»;
—  npu nporpaMmupoBaHuM npubopoB Apyrux moaudukaumn TPM151-xx. [Ons kaxpoun
Moamdmkaumn TPM151-xx cyuiecTByeT cBosi nporpamma bbicTporo ctapra. Jliobyio u3 Hux
nornb3oBaTenb MOXeT 6ecnnarTHo ckayaTb ¢ canTa komnaHun OBEH www.owen.ru.

[na 3anycka nporpammbl «BbicTpbii ctapt TPM151-09» crnegyet 3anyctute dann EasyGoTRM151-
03.exe C gucka, BXoAsillero B KOMMMEKT nocTaskv. [anee nporpamma npegnaraet psii BOMPOCOB,
oTBeYasi Ha KoTopble, NoNb3oBaTerNb NPOU3BOAUT KOH(UIypUpoBaHWe npubopa.
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11 MporpaMmmupoBaHue ¢ NOMOLLbLIO KHOMOK Ha NuLEeBOX NaHenu npuéopa

11 MNporpammunpoBaHMe C NOMOLLLIO KHOMOK Ha NULIEBOM NaHenm
npubopa

11.1 CootBeTcTBME CUMMBOJSIOB Ha UU(PPOBOM uHHOUKATOpPe OyKkBam
NaTUHCKOro ancbaBMTa

CootBeTcTBYE HavyepTaHua CMMBOJIOB Ha Ll,VI(i)pOBOM nHaukaTtope 6yKBaM NaTnHCKoro aJ'Id)aBVITa

npueegeHo B Tabnuue 11.1.
Ta6bnuua 11.1 - CooTBeTCTBUE HayepTaHUsi CUMBONOB Ha LncgpoBOM MHAMKaTOope GyKkBam

naTtuHckoro andasuTa
ARbLdEFLHCaELrneP e SbHutdulc

AbCAdEFGHiIiJKLMnoPqrStUvwXYZ

11.2 O6wme NPUHLMUNbLI NPOrpaMMMpoBaHuUsA

O6Lwas cxema 3ajaHus napameTpoB npuBegeHa Ha puc. 11.1.

| FnaeHoe meHo (exiBop MANKW) |

m E WAXAT 1 EEABETS
e waesioe 6

L

BuiGop Homepa 3nemenTa
(Kanana, WaraunT.4.)

4
=
(Al 3 Nap TpBI
__ O6ume = NapameTpbi NAMKK
napamMeTpsl 'v ans AnemenTa Ne 1
ana 3 TOB E
1...N @ “‘ |¥|
MapameTpsl
ana Anementa Ne N
A

PucyHok 11.1 — O6wan cxema 3apaHuMA NnapameTpoB

11.2.1 OcHoBHbIe npaBuna npu pabote B F[MaBHOM MeHI0 U Npu BbIGoOpe
AnemeHTa

2 Y3
Bbibop B noGOM MEHIO OCYLLECTBMSIETCA KHOMKaMu B n [Q (T =) (umknuyeckn B
N6yt CTOPOHY 5—)).
Mpun aToM muraeT ToT LW, Ha KOTOPOM M3MeEHSIeTCs MHGOpMaUums.
— [E===1- snak koHua crncka Npy LMKIMNYECKOM NnepemMeLLeHnn.
- obo3HayeHue rpynnbl «O6GLMe napameTpbl» MNpu BblbOpe 3anemeHTa

(Kanana, MNporpammbl 1 T. 4.).
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11 MNporpammupoBaHMe C NOMOLLLIO KHOMOK Ha N1LieBOM NaHenu npuéopa

- Mocne Toro, kak nonb3oBaTernb coBepLlaeT Bbl60p, HeobxoanMo HaxaTb KHOMKY E.

- lMepexon Ha npeabiayLLMi ypOBEHb BCErfa OCyLLECTBISETCS KHOMKON —
11.2.2 Bxop B pexum lNMporpammupoBaHus. FmaBHOEe MeHIO

I3
Onsa Bxogda B pexum MporpamMMupoBaHns HeoGXoAMMO HaxaTb KOMOMHALMIO KHOMOK E+E
Monb3oBaTenb nonageT B [MaBHOe MEHI0 NapaMeTpoB (pUcyHoK 11.2).
Ha U1 oTobpakaloTcs nMeHa nanok, B KOTOpble CrpynnyMpoBaHbl napameTpbl.

o~ ¥ -
KHonkammn IZ n¥ ocyulecTBndeTca Bbl60p HYXXHOU nanku, nocrne 4ero HeobxoaMMO HaxaTb

KHOMKY E

( Pa6ounit pexum

A

MapameTpsl Mporpamm

LA1: umst TIATIKM TexHonor

(muraer)

MNapameTpsl ABTOHACTPOIKM
MWJ-perynatopa

B moaudmkaumm TPM151-01
HE UCMONb3yeTcs

BnokupoBku U nepexnioveHre
PEXHMOB

MNapamerpul Bxosios

FMABHOE

MEHIO CeTesble HacTpoitkv npubopa

Peakums npnbopa Ha OTKMIOYEHHE
HanpsKeHMs N TaHUA

OCHOBHbBIE HACTPOIKK
KOHOUIypaLwm

Mapamertpel B3

CnyxeGHele napameTpel

3Hak KOHLA cnucka

PucyHok 11.2 — FmaBHOe MeHI0 napameTpoB
11.2.3 Bbi6op dnemeHTa (KaHana, Mporpammsbl, LWaraunT. A4.)

[MapameTpbl HEKOTOpbIX MNamoK CrpynnuMpoBaHbl nNo JOnemeHTam (KaHanam, Bxogam,
Mporpammam/LWaram v T. 4., Npy 3TOM YacTb NapameTpoB sIBNSETCS oOLlen ans Bcex JOnemMeHToB
(cm. pucyHok 11.1).

Ha UW1 npu BbiGope oToGpakaercss oGosHadveHue anementa («LH» wnm «LHAA» — Kawan,
«Prol» — Mporpamma v 7. A4.), Ha LIN2 - Homep OnemeHTa.

A3 A
KHonkamu (N 1 W] ocyulectBnsieTcsl BbIGOpP HyXHOro OnemeHTa, nocrne 4Yero Heo6xoauMMo

HaXaTb KHOMKY E.
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11.2.4 Bxopa B nanky ¢ napameTpamu. UHAuKauuMs npy 3agaHuMu napameTpa

, Mporpammel 1 T.4.)

Mpn Bxoge B nanky Ha
MHAMKaTope otobpaxaercs M 5 L-{: Y| « vms napaverpa (muraer)
nHdopMaums o nepeom napameTpe.  LM2 bl | «— 3uavenme napamerpa
MokasaHns umdposbiX U3 | § & | «——liars (CH — «Kawan»,Pr — «Nporpammas u 7.0.]
MHAMKATOPOB npu 3amaHn
napameTpoB (Ha npumepe W4 y Homep Ulara (Kanana

napameTpa SEEY ana Llara Ne 1
MporpamMmbl TexHomMora) NpuBeaeHsb!

Ha pucyHke 11.3.

11.2.5 MepemeleHne mexay napameTpamMmu B narnke

MepemelleHve mexay napameTpamm

PucyHok 11.3 — Noka3aHuAa umdpoBbIX UHAUKATOPOB
npv 3agaHuu napameTpoB

o=

o A
OCyLLEeCTBNSIeTC  kHomkamu YN ¢y V:

('”') (umknuyeckn B nOYHO CTOPOHY)
(pucyHok  11.4). Tpu 3TtomM Muraet ums
napametpa Ha LIN1.

— 3HaK KOHUa Crnucka npu LUKIn4eckom

nepeMeLLeHUN. .
— o0603HayeHne Bxoga BO BIIOXEHHYHD AN
narky.

Monb3oBaTtens BblbMpaeT AnemeHT (KaHan, LWar
M T. 4) w“ nonagaer B Mnanky Ans 3Toro

Mapamerpu
nanku

OnemeHTa, HO nepeMeLlaTbCsi Tenepb MOXET

Mexay ~—napameTpamu  BCex  OneMeHTOB PucyHok 11.4 - lNepemelenne
nocnegosatenbHo  (UMKnuMyeckn B MoGyto Nno napameTpam nanku
CTOPOHY):

o6wue napameTpbl — NapameTpbl AnA AnemeHTa 1 —

— napameTpbl Ans 3nemeHTa 2 — ... - obwure napameTpbl

11.2.6 3apaHue 3Ha4YeHUs NnapamMmeTpa

OcyluecTBnsieTcss BbIGOp NapameTpa Ans W3MEHeHus, nocne

yero Haxumaetcs kHonka =% (pucyHok 11.5). Mpu aToM HayHeT
Muratb 3HadeHue napameTpa Ha LIN2.

PAY ¥
3HayeHve 3agaeTcsa KHOMKaMu ,Z nlvi

. A N
Ecrn napameTp CUMBOJIbHbIN, TO MNP HaXXaTUWU KHOMOK Iz n E
3Ha4YeHnA napamMeTpa nocneanoBaTesibHO BbIBOOATCA Ha U,MZ

_ 2
Ecnu napameTp u4ucrioBoil, To kHomnka A\ yBenuuuBaeT, a
v
KHOMKa E yMeHbLUAEeT 3Ha4YeHe napameTpa.
v

PAY
Ecnn Haxatb KHOMKY ,Z mnnun
N3MeHeHne 3Ha4YeHnaA YCKOPUTCA.

n ypoepxwueatb ee, TO

Mocne Toro, Kak 3Ha4yeHue 3agaHo, HaXXMMaeTCs KHOmMKa E ?,EU'IH

w.).

BbIXO/a 63 3anMcy HOBOMO 3HAUEHNS HaXUMaeTca KHormka [
CHoBa Ha4yHeT muraTb Ums napameTpa Ha L1,
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PucyHok 11.5 —
U3meHeHune
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11.2.7 CaBur gecsaATUMHON TOUYKMU

A
an N3MEHEeHUN 3Ha4YeHna napameTpa KHonkamu n [ecAatTnyHaa To4Ka He MeHAeT CBOoero
NOJIOXKEHUA, YTO orpaHn4nBaeT MakCMMmalribHoOe 3Ha4YeHne napameTpa.

A
Hanpumep, Ha LIN2 otobpaxaeTcsi 3HaueHne «8.974». [pu HaxaTum KHOMOK IZ " E 6ynet
NPOVCX0AUTb N3MEHEHME 3HAYEHUS], HAYMHas C MocneaHero paspsaa:
«8.974» — «8.975» — «8.976» — ...
MakcumanbHoe 3HaveHne, KOTopoe MOXHO YCTaHOBUTL Ha L2, - «9.999».
[ns BBoaa GonbLero Ymcna HeobxoaMMo CABUHYTb AECATUYHYH TOYKY.
[ns caoBvra [ecATUYHON TOYKM:
—  nepep HayanoMm pefakTUpOBaHWsA 3HadveHus (T.e. korga Ha L1 muraet umsi napametpa)
crneayeT HaxaTb W ydepxuBaTe KHOMKY L. Uepes HekoTopoe Bpemsi HauHeTcs
LIMKITMYECKNIA CABUI BMPABO AECATUYHON TOYkM Ha LIN2:

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

- cneayet OoxaartbCA MOMEHTa, Korga [ecATudHada To4Yka YCTaHOBUTCA B HYXXHOe

nonoxeHune, N OTNYCTUTb KHOMKY . Tenepb nonb3oBartesflb MOXeT O0TpeaakTupoBaTb
3Ha4YeHne napameTpa.

11.2.8 BnoxeHHble Nanku

HekoTopble nanku MMelT B CBOEM COCTaBe TNapamerpsi nanku
OOHY WM  HECKONbKO  BOXEHHbIX  Narok
(Hanpumep, nanka «PerynsTopbi»). @"E er—
BnoxeHHas nanka ob6osHauyaeTca Ha LIN2 + BAOXEHHOR
L} nanxm
avakom [L-—d]. Mpn 3TomM HasBaHue nanku
nokasaHo Ha L1 (cm. pucyHok 11.6).
YT1oObl MonacTb BO BIIOXKEHHYK nanky

criegyeT HaxaTb kHorky (22,

Bce onepaumn c napametpamu BO
BJIOXKEHHOW Narke BbIMOSHAIOTCS TaK Xe,
KaK M B OCHOBHOW Narke.

PucyHok 11.6 — PaboTa
C BNOXEHHOMW Mankoun
11.3 Cxembl 3agaHuA NapamMeTpoB
MoapobHble cxembl 3apaHusi napameTpoB NpuBeAeHbl Ha pucyHkax 11.7 — 11.18.
HepocTtarowme cxembl npegcTaBneHbl B Apyrvx pasgenax PO.

BHumanue! OcHoBHble mapameTpbl KoHdurypauum (B 4acTHOCTW, mapameTpbl Perynatopos u
BbIXOOHBIX 3NEMEHTOB) HACTOSATENbHO pEKOMEeHAyeTcs 3afjaBaTb C  MOMOLLb  MPOrpammbl
«KoHpurypatop TPM151».

11.4 3agaHue napameTpoOB NPOrpaMm TEXHOJIOra B peXxume
«BbicTporo» nporpammupoBaHuA

3apgaHue napameTtpos porpamm TexHomnora n YCTaBoK MOXHO MPOU3BOAUTL TaKke B pexvme
«BbicTporo» nporpammupoBaHusi. Cxema pexuma «bbICTporo» nporpamMMypoBaHus npeacTaBneHa
Ha pucyHke 11.7.
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[nsa Bxofa B pexuM «BbICTporo» nporpaMmMmnpoBaHusi HEOBXOAMMO HaxaTb KHOMKW E+[g.

Mpn Bxoge B pexuM «BbICTPOro» NporpamMUpoBaHusi BO BpeMsi BbIMNOMHEHUst MporpaMmbl
npubop cpasy nepexoauT K napameTpam Tekylero wara, npu Bxoge B pexum «BbicTporo»
nporpaMmmupoBaHus 13 pexxuma STOP npnbop nepexoaut k napameTtpam Lara 1 Mporpammel 1.

Mapamerpu Wara Ne 1

ECnE (timE)="no spemenn” +
And (And) ="no anavernio W spemenm”
or (or) ="no aiasenmo WK spemenn”

[Sn.PS] Wi npu nep "no

E.5F [Lt.SP) = “sHauenne co exopa in.PS
MeHbie SP.PS”

CE.5P(Gt.SP)= “snavenme co exona in.PS
Gonswe SP.PS"

=timE

(in.PS) Homep sxoma (1 wnu 2), BeAMYMHE,
C KOTOpOrO AQMKHA JOCTWYGL 3Hasenun SP.PS.
aFF (oFF) =exon He HasHawed

npu LG.PS

(SP.PS) "3uavenme” ans nepexoda.
Juavenms —9999...9999 en.nam.

00 4 00MuH...99 4 99 MuH win
00 mun 00 ¢...99 mun 99 ¢

Napamertpu
Yermok | — |l S e e

|
wa LWare Me 1 _ SP.Pr) Bxop, 8 nanky “MapameTpl ycTasox”
(cm. puc. 32) II : ) ni :

&

npn LG.PS =SP

1
1
1
I
1
1
I
I
1
|
1
I
1
1
|
(t.PS) OnWTensHOCTE Wara. 3Hayenns |
1
1
1
1
1
1
1
1
1
1
1
1
I
1
I
1

= = Napamertps Wara Ne 10

PucyHok 11.7 — Cxema 3agaHusA napamMeTpoB NporpamMm TexHornora
B pexume BbicTporo nporpammupoBaHus
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(SP.Pr) Bxoa B nanky
S5PPr "MapameTpbl ycTaBoK" I
|
|

B n3 pexuma BbicTpoe
4 NporpaMM1poBaHme

BEOR EbINOR
+ MapameTpwi YcTaBku
B Kanane Nei
(LF.LU) Ckopoctb
3ack W3MEHEHUS YCTaBKM.
kb 3Havenws
v 0.000...9999 en.u3m./MrH

(P.- SP] Tun yCTaBKu:
F:’Hf_j i url (VAL) = "3Havenve”

Po (Po) = "molwHoCT,"
2] | [E)
1 17| (SP.LU) 3HaueHne ycTaBku.
SPL l‘-ﬂ 3HayeHus
5800

—9999...9999 ep.u3m.

Puc. 11.8 — Cxema 3apaHus napamMeTpoB YcTaBKU
B pexxume BbicTporo nporpammupoBaHus
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11 MporpaMmmupoBaHue ¢ NOMOLLbLIO KHOMOK Ha NuLEeBOX NaHenu npuéopa

—— —_ —_

| rnABHOE

Baog B nanky

[]
I MEHI L 0oP| “ooicsme TAPAMETRN KOHHYPaL I
- - - | —— - — ——
HELKATE M YO pEnidls
B < e Wetee b o
[ . e e e e e e ] S
| - Bubop Homepa Kanana |
|ProG)
| LH |
rl aa I# !
| (: Y Y = _:
=] | E=
[T
Ofugme Dcuoptbie napaMeTpsl KoHdArypaunu
mapamerpw | [R1 | oy nnn Kanana N 1
KOHHIYDaLHKA e — T P |
ANd BCEX q .l
Kasanos r Brog B naney "Busmcniumans |
h 4 NapameTpw |
Al H [naCH] BarwcanTemm !
L Konveecmes | | oW, pac. 42) = _
2l Kaaar. ==
8o Hauanaxaemti [aasa] [T - - - |
L1 papamarp | | EL | (FEG) Buog & nanky I
oliuine || 7 TapamaTps PErynMposaHm” |
e L = - - ]
¥ __1 _____________
NapaseTpw I -I"ISF' CoCTosHMe MHCNBLIONE }
PEMYAMposaHns |- Yes = "BKmonEHo” |
B KaHane | |5ES no = "BWENHMEHE" ]
(ow, piec, 43) '-——{E —————————————
[—==""" T 7
*__‘ F_r__r:E Mepexan B maney HHRCNekToRa |
NapaMeTpsi L_;:_"______________!
HWHcnekTopa .
E Kanane 'k
fowe phc. 47 ) EIGE]
Ea—

PucyHok 11.9 — CxemMa 3agaHusl OCHOBHbIX NapamMeTpoB KOHdUrypauum
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11 MNporpammupoBaHMe C NOMOLLLIO KHOMOK Ha N1LieBOM NaHenu npuéopa

|
| TNABHOE

06wme NapameTpsi Bxoga Ne 1
napameTpsi
uE Bxoaos (in-t) Tun parymna.
= JHaueHms — cm. pasgen
L 470 “Tex. xapakTepucTHKn”.
aFF Brona Mpw in-t = oFF ppyrue
oo tmarsa) [E VN napaMeTpsl He NOABNRIOTCS

(in.Fd) NoctosnHan epemenn

uwdposoro GunsTpa.
3uavenus 0...1800 ¢

(Cj.-C) Astomarmy.
KOPPEKLMA N0 TEMNe-
parype cBoGOAHbIX
koHuos TN:

ofF (oFF) = “Buikn.”
on (on) ="sxn."

(in.FG) Monoca
undposoro dunsTpa.
3navenwn 0...9999 eg.mam.

(itrL) Mepuon onpoca AaTMka.
3uavenna 0.3...30 ¢

(in.SH) Cpewr
XApaKTEPUCTHEW [ATYHKE.
3uavenus —999...9999 en.u3m.

(in.SL) Haxnou
XAPAKTEPMCTUKM [AT4MKa.
3nasenms 0.900...1.100

OWana3oHa W3MEPEHWA.

£ 1 Ain.L) H
= n.
= ’u (i ) Hixnas rpaquua
04 3navenms —999...9999 en.mam.

AKTHBHbIX AaT4MKDB

(Ain.H) Be
- n. DXHSA TPaHULA
L n{'ﬂ [MaNa3oHa U3MEPEHMA.
08|  3uavennn —999...9999 en.mam.

NORBNAIOTCA TONbKD ANA

NapameTpul Bxoga Ne 2

PucyHok 11.10 — Cxema 3apgaHusa napametpoB Bxopgos
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11 MporpaMmmupoBaHue ¢ NOMOLLbLIO KHOMOK Ha NuLEeBOX NaHenu npuéopa

[ PLLCJRE et i

£--J Buiuucnuteneit 1
___________ B
L 4
CALE Tun Bruucnutens
LAL.E ] ~EPE: nosTopuTens
cEPE| Sl sagewentan cymma
h 59-: swumcnenne
KBAAPATHOTD KOPHS
rAL: vactHoe
EoP: makcumym
&1 || ] botkE: munnmym
ArCF: cpenvee
apudMeTHyecroe
rH:_BBIYUCTIEHME BNAXHOCTH
| oF F: BeuMCIMTEN OTKNIONEH
n Konuuecteo 3xakoe
dP ’J nocne 3anaToi
2
b,
@Al =

Ao nl| KONMYECTBO MCNONb3IyEMbIX
/ B Bwumcnutene exoaos

BLIYMCNEHWN BIBEIEHHON
cymmbl gna Bxopa 1

&
SCR Iﬂ Becosoil koadduumeHt npu
07
b
£}

T Becosoii koaddmument npu
5CA ’—le BLIYMCTEHUM BIBELIBHHON
0] cymmb R Bropa 2 _
(nosenserca ecnu n.cn.l >1)

PucyHok 11.11 — Cxema 3apaHua napameTpoB Buiuncnurenen
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11 MNporpammupoBaHMe C NOMOLLLIO KHOMOK Ha N1LieBOM NaHenu npuéopa

| OcHosHbie napaMeTps ~EL | Bonenangy “Mapaverpu ]
| xondurypaunm = MHPOBAHKR™ |
| pnw Kawana Ne ... i |
| e e . U e e =l
NapameTpsl perynnpoBaHHA
(db) 30Ha HEMYBCTEMTRNLHOCTH,

Jnavenns 0...9999 en.mam.

[AIN}E] (rEG.t) Pexwm pabors Perynsopa;
I E Et rEGL(rEGL) = MKUJ

FEUE]| [P (CPr) = [ByX-NOBMUMOHHHI
L] (ON/OFF) B AaHHOR KOHGHrypaLmW
He MCNONb3YeTcs
»-TP- (rC.Pr) Bxon 8 nanky

MapameTpel Perynatopa”
ENCE
7 —— e =
| (0d.P) floctyn k OrpasuseHiam |
I |
e e e — v
ENNZ ewecn oo £
T LBAl
LOT | parynupoanma:
ofF | 8 pawnoit
- —
Napamerpst ¥
NHA-perynsTopa Orpanwienns
r BBIXOSHOR
(Pb) Monoca MOLHOCTH
NPONOPUACHANEHOCTH. {om. puc, 11.13)
Jnavenun

¥ MHTESD. NOCTORHHOR,
navesun 0...0.3

= (i.UPr) Orpanienme
LU P r | waxcamyma wirerpana.
(oo 3vaveswa
-100...100 eguam.

(i.min) Orpanmyenne
O] wutHumMyma wHTErpana.

(P.nom) HoMmusanskas
MOUHOCTE.

3navesua

-100...100 en,mam.

PucyHok 11.12 — CxemMa 3agaHusl OCHOBHbIX NapameTpoB KoOHduUrypauum
(npoaonxeHue). 3agaHue napamMeTpoB perynsitopa

63



11 MporpaMmmupoBaHue ¢ NOMOLLbLIO KHOMOK Ha NuLEeBOX NaHenu npuéopa

|
oo |2 e
| ey Lead Ve

| 1 napamerpam B3 |
D e e ] =

MapameTpbl BLIXOAHON
MOLLHOCTH

(P.rES) Maxc. cropocte
W3MEHEHUA BLIXOAHOI
MOLLHOCTH.

3nasenmna 0...100 %/mun

3eck W fanee
Homep Perynatopa

(P.UPr) Makcumanshas
BbIXOAHAA MOLHOCTb.
3navenua -100...100 %

a

BbIXOAHAA MOLLHOCTD.
3navenma -100...100 %

o

AENME]
- —’_I (P.min) MunumansHas
&l

Konuyecteo
MCMONHMTENBHBIX
MEXAHMIMOB

[Nanka napameTpos
BYUM

|
|
1
=)

ynpaenexua UM
(oM. puc. 11.14)

PucyHok 11.13 — CxeMa 3agaHusl OCHOBHbIX NapameTpoB KOHduUrypauum
(npopomnxeHue). 3apgaHne orpaHU4eHUN BbIXOAHON MOLHOCTHU

64



11 MNporpammupoBaHMe C NOMOLLLIO KHOMOK Ha N1LieBOM NaHenu npuéopa

Bxop B nanky I
"MapameTpbl BexoaHb aneMeHTos” |

Beifiop HomMepa BuiXogHOro aneMexTa

E

MNapameTpw B3 Ne 1

(Pol) Tun BeIXDOHOID anesenTa
(MHbOpMALMOHHBIA NapamMeTp);

e dl (dC) = AvckperHbii
..J,',..i’,f‘"ég[ An (An) = ananorowii

(tHP) MNepuon cnenpealua
LIMM-kmnyneCoB,
3uavenwa 1,81 ¢

(taL) MuHMMANBHAS ANWTENBHOCTE
LWMM-mmnynbea.
Juavennn 0.05..05 ¢

NapameTpw B3 N2 2

PucyHok 11.14 — Cxema 3agaHusa napameTpoB BbixogHbix anemeHTOB
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11 MporpaMmmupoBaHue ¢ NOMOLLbLIO KHOMOK Ha NuLEeBOX NaHenu npuéopa

1
| Napamerpsi Bnoka

|
[ Bxop B nanky |
| ynpasnenus UM EF‘f‘j ! napameTpos Gnoka |
[ = ynpasnenua UM
S e e e e st R R ]
h 4 BYWM Net
Nopor (HuxHKiA)
npeobpasosanms
CHrHanoe ans 3oHs UM
A0ECH W fianee 3navenmn 0.1
Homep Perynatopa
TN HCNONHUTENBHOID
MEXZHWIMA
B [I3HHOH MOOWMGDHUKALMK HE WCNONB3YETCR
3oma

HEYYBCTBMTENLHOCTH [N
3a0BMXEK B NPOLEHTAX
3uavenmna 0,05...10%

Hanwume parumra
NONOKEHHA

YEs - MCNONb3yeTe
No - HE MCNONL3YETCA
MuHuMansHoE BpemMs

OCTAHOBKM 33BMXKM
Jnaverna 0:00:16:39 [mun]

MuHMMANBHOE BPEMA

paboTsl 3a7BUAKKH
3uavenma 0,1...10 [cex]

Montoe epems

;ona s 0:00...16:39
Havenma 0:00...16:39 [mun] Napaverps UM
3apainTca

npH OTCYTCTBMM
AaTynka
MONOXEHWA

3aABHXKH

Bpems BuGOpKM

nodTa

3navenma 0:00...16:39 [mun]
Wexoproe

nonoxenwe MM
3uavenma 0...100%

Homep BuiXoAHOrO
aneMeHTa AR CHrHana
"Gonblue”

Homep BixoaHoro
anemeHTa ANA CurHana
“MeHbwe"

Nanka napameTpos
BIXOAHOTD
anementa Ml

Manka napameTpos
BLIXOHOTD
anementa N2

PucyHok 11.15 — Cxema 3apaHusa napameTtpos BYUM
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11 MNporpammupoBaHMe C NOMOLLLIO KHOMOK Ha N1LieBOM NaHenu npuéopa

- Manka napamaTpoE
FH0 ] reneparopon
b BriSop vowmepa leneparopa
L b
i _.‘_l F'—'-"-__‘_| * J——
C [ =] L -D:'

HOMER
leneparapa

a1 {dUr 1) Paza
|:ﬂ.']| EKMHIMEHKE, GEK

il
rpre |:

IEI‘ =]
dii- 2 (dUr 2) Daza
oo BRIENMEHNT, GEK
3 | N2
dilr £ MNapawaTphl
agi leHepaTopa
L Me 2
=

PucyHok 11.16 — Cxema 3apgaHusa a3 reHepaTopoB
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11 MporpaMmmupoBaHue ¢ NOMOLLbLIO KHOMOK Ha NuLEeBOX NaHenu npuéopa

Knioua

= e e
p Homepa Kniowa |
Fe—r—]— | (paBoTaTb TonbKO ¢ N2 1}:

Bxop B nanky
napameTpos
Knioua

Homep
Wara

(n.Gen) Homep
paboTaiowero Ha

LWare lenepaTopa

null (null) - BCErOa BLIKA.

onE (one) - BCcerna Bkn.
G1...G14 - TeHepaTop Ne1...14

MNapameTp n.Gen
LWara 2

PucyHok 11.17 - Cxema 3agaHusi napaMeTpoB Kiko4a
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11 MporpaMmMupoBaHue ¢ NOMOLLLIO KHOMOK Ha NULIEBOI NaHenu npu6opa

Ha s oy TNABHOE MEHIO |
“Mporpammsl Texkonora” JI
[ < raxams v yaepsars ve wewee 6
______________ Buiop Homepa Mporpammbl |
I
vor 2l R |
_________________________ ]
B | p— e - ;
Obume Bufiop nomepa lWara |
napaMeTpsl |
L4 Yo |
ESTL] (s |
ASEL BPEMEHH: e e 1T
90| HAln(H.min) = = =8
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ofuse 2 GE((m SEC) = 2pa are
= MHHYTH/CeRyHAL St.tY) Tun wara:
3ECH (bl) = “obesHeit war”
y “m[ Lonn(Conn) = “uwar ¢ nepexofiom”
Wiara ! no  (nO) = *KOHEL, NpOrpaMMbl
AN E
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w1 53/ Y
napameTpbl
| TiporpamMmel 52| & [¥ea)
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HOMEp {(1)=3anyck o (or)  ="n0 axavenmio WK epemend”
porpaue: 3anpewien == (8n.PS) Ycnose npi NEPEXOAE "o 3HaveHM":
ChPG LE.5P(Lt.SP) = "axauenwe co Bxopa in.PS
o Mesbie SP.PS"
w . [k 5P (Gt.SP)= "axauenwe ¢o exopa in.PS
£zl | Bonsiwe SP.PS”
é g {in.PS) Homep axoga (1 wnn 2). Benwumma,
k § MIMEDEHHEA HA 3TOM BXOAE, ADMEHA ROCTHYR
Sg auayenna SP.PS anm nep Ha CRefly WWar,
5| [AIN\ME] oFF (oFF) =exon He HasHasen
CP PG (sp.Ps) "3uavenue’ anm nepexona.
1 3vavenwa —9999...9999 ep.uam.
&g [A]
E g (t.PS) lMTensHoCT wara. 3Haverna
: |: 00 4 0OmmH...99 4 99 MuH WK
gg 00 w00 c...99 mun 99 ¢
iz &A@
e e s e s o |
MapameTpst I = 5
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o — o —— ——— —— — — -
{cm. pic. 11.16) w“w
Napamerpe Wara Ne 10

PucyHok 11.15 — Cxema 3apgaHusa napameTpoB [lporpamm TexHonora u YcrtaBokK
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11 MporpaMmmupoBaHue ¢ NOMOLLbLIO KHOMOK Ha NuLEeBOX NaHenu npuéopa

Mapamerps! Wara
P P (SP.Pr) Bxon 8 nan (cMm. cxemy 3anaHus NapameTpoB
? -2 ;’- TapawieTph Mporpamm Texxonora)
A

Mapametpul YcTaBok Ha gaHHom Lare

Boibop Homepa Kanana

“"'"’L'H;Eé], &
@ “"‘—-=-M = [===~]

Napametpsl YeTasku
{ B Kanane Ne 1
or 5 P B paxtoit Mmogudukaumm

HE ucnons3ayercaior.-SP)
Hanwyme xoppexumn yCcTasox:
3Havenua

Ycrasxa Ge3 koppexumu
Ycraeka + rpadmk 1
Ycraeka + rpadmk 2

anece _ [ PLL

W janee
HoMep

(LF.LU) CropocTs
M2MEHEHUA YCTABKM.
3Havenms

0.000... 9999 ep.mam./MuH

(P.-SP) Tun ycraeku:
oL (vAL) ="“3HaueHue”
Po (Po) ="“MouocTs"

(SP.LU) 3Ha4enxwe ycTaBkM.
3HaveHus
-9999...9999 eq.uam.

LONYCTUMaR rParuua
YCTaBKM.
3xavenun

} -9999...9999 E0.13M.
bi

= H H (b.CH.H) Bepxxaa

g [BONYCTUMARA rPaHMLa
oo YCTaBKA.

3HaveHmua

[¥]4 -9999...9999 ep.uam.

PucyHok 11.16 — Cxema 3apgaHusa napameTpoB l[lporpamm TexHonora u YcrtaBok
(npopomxeHue). 3agaHue napameTpoB YcTaBoK Ha gaHHom Lllare Mporpammbl
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11 MNporpammupoBaHMe C NOMOLLLIO KHOMOK Ha N1LieBOM NaHenu npuéopa

« HaXaTb W %uepxmsam
HE MeHee

Peakuus npubopa Ha
cny4aiiHoe OTK/II0YEeHNEe NUTaHNS

(bEHv) Peakums npubopa
Ha Cy4aiiHOe OTKNIOYEHHE MUTaHKA:
;Ung (rUn) = BO3Bpar B TOT Xe PEXMM

{5/ (p1.51)= crapr Nporpammsl 1 WWara 1
AN StoP (StoP) = nepexop e cocrostue CTON
FACL (FAIL) = nepexog e coctosvue ABAPUSA

PucyHok 11.17 — Cxema 3apaHusa peakuumn
Ha cny4vyaiHoe OTKMIoYeHUe HanpsXKeHUA NUTaHusA

[Fo50] « Haxatb U E:lﬁpx“ﬂa'l‘b
HE MeHee
Cnyxebubie napameTps npubopa

v

(mod.v) Moandurauua npuGopa,
WHpopmaLmoHHbIi napamerp.

(doG) Konuyecteo cBpocos
no watchdog
MOXHO TONLKO OGHYNUTS.

(220) Konuyecteo
OTKIOYEHWI NUTAHMS.
MoxHO TONbKO 0GHYNUTL.

(rES) Obwee konuyecTso
chpocos
MOXHO TONLKO OBHYNUTB.

(r.SrC) MpuywHa nocnegHero
nepecOpoca.
MHOpMaUMOHHBIA napamerp.

PucyHok 11.18 — Cxema pocTtyna K cnyxe6HbIiM napameTpam npubopa
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12 Jkcnnyataums npubopa TPM151- 03

12 3kcnnyatauus npubopa TPM151-09
12.1 Bknro4eHue npubopa

[Mocne BkntoyeHUsi B ceTb NpUBOp NepexoauT B pexuM, KOTOpbI onucaH napametpoM Peakuus
nocne BoCcCTaHOBMeHUA NuTaHus bEHv (cm. n. 3.9).

Mpun nepeoM BkMtoYeHUn nNpnbop HaxoanTtcs B pexxume CTOIN, ons BbINONHEHUST aBTOMATUYECKN
ycTaHoBrneHa nepeas [porpamma v nepsbin LWar.

12.2 BbI6oOp TeKyLlien nporpaMmmbl U TeKyLLEro wara ans BbiNoNHeHUs1

B TPM151-09 Ha LIN4 Bcerga otobpaxatoTcsi Yyepe3 TOYKy Homepa Tekywimx [Mporpammbl n
Wara. MmeHHo Tekywwas MNporpamma, HaumMHas ¢ Tekywero Llara, 6yaeT 3anylleHa Ha BbINOMHEHWe

nycx
Npv HAXXaTUN KHOMNKW Lemeni,

Ons Toro, ytobbl BbIGpaTh HeobXxoaMMble ANs BbinonHeHus [Mporpammy u Llar, Heobxogumo
nocrneaoBaTesibHO BbINOMHUTL AENCTBUS, NPeACcTaBneHHbIe B Tabnvue 12.1.

Ta6bnuua 12.1 — BbiGop TeKywen nporpaMmMbl M TEKYLLEro Liara

OenctBuA nonb3oBarens Peakuus npubopa

1. Y6eautbcsi, 4YTO npubop HaxoauTcs B Un2: BkaP.
coctosiHun CTOT.

L1: SEL. MpuGop nepenaet B pexum Beibopa

2. HaxaTb KHOMK! E 1, yOepXuBas ee HaxaTow,
mex Mporpammebl 1 LWara.

HaXkaTb KHOMKY &enl,

3. Ons nopTBepxaeHus Bbibopa onepauun no
cmeHe Tekywmx [Mporpammbl 1 Lara HaxaTb

kHonky " (1nst oTMeHbI — HakaTb KHOMKY E).

4. BbibpaTb C MOMOLLbIO KHOMOK IE n E 06beKT
ANS UBMEHEHUS:
— HoMep Tekylueit Mporpammbi; Un2: APrL.
— HoMep Tekywero Lara. LIN2: nSEP.

5. Ons noatBepxaeHus Bblbopa obbekta ans | Ha LIA1 HauHeT mMuraTb M3MeHsieMoe 3HayeHue

MaMeHeHMs: HaxaTh KHonky [, Homepa [MNporpammbl unu Lara.

6. YcrtaHoBuUTb Tpebyemoe 3HayeHve Homepa

A [
Mporpammel (LLara) kHonkamu IZ nVl

7. Onsa noaTBEPXOEHWS HOBOro 3Ha4YeHust HaxaTtb | i1 nepectaHeT murathb.

kHonky [ (ans oTMeHbl — HaxaTb kHonky ().

8. [Insa BbIxoga u3 pexuma Bribopa Mporpammel

v Wara HaxaTb KHomky [

Onsi Toro, ytobbl BbIOpaTh HeobXxoaMMble Ans BbinonHeHust Mporpammy u Llar, HeoGxogumo
nocrnefoBaTenbHO BbINOMHUTL AENCTBUS, NPeacTaBneHHble B Tabn. 12.1.

Mpumeyanne — MNpu BbIGOpe HoMepa nporpammel (nPrh) npubop paspelaet BbIGPaTL TOMLKO
nporpammMbil, 3amycKk KOTOPbIX pa3peLleH (YCTaHOBMNEHO 3HadYeHne «PaspelueH» B napameTpe rnafr).

12.3 3anyck un ocTaHOBKa NporpamMmbl TeXHOJora

HesaBucumo oT TOro, BbinonHsieTcs [porpamma wnu HeT, NpuGop CYMTbIBAET Tekyliue
M3MepEeHUs C MOAKMYEHHBIX AaTUYMKOB 1 oToBpaxaeT nx Ha L 1.

B Ttabnuvue 12.2 npeacraBneHbl 4EeNCTBUS NOMb30BaTENS NPUW 3anycke U OCTAHOBKE NpOrpaMmbl
TexHosora v peakuus npubopa Ha HuX.
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12 Jdkcnnyataums npubopa TPM151- 03

Ta6bnuua 12.2 — 3anyck u ocTaHOBKAa NporpamMMbl TeEXHonora

OencTtBuA nonb3oBarens

Peakuus npubopa

3anycx nporpaMmMbl TexHosnora

YCK

1. HaxaTtb kHoMKy [Z2nl n yaepxxuBath ee HaxaTon
B TeYeHue 2 - 3 cek.

LIN2: YcTaBka, npu 3TOM CBETUTCHA CBETOAMOL
«YCTABKA»

unu:

LIN2: Bpems, npolefwiee oT Havyana TeKyLero
Lara, npu aTtom cBetutcs cBetoamon «BPEMA
LLUATA».

HaunHaeT BbinonHATbCA Tekywas [Nporpamma ¢
Tekywero Lllara (ux Homepa oToGpaxatrTcs Ha
LIN4 yepes Touky)

Mepexon B coctosiHne MAY3A n obpaTtHo

nycx
1. HaxxaTb KHOMKm [“"E + [;

LIN2: YcTtaBka (Bpems wara) — rin.P.

2. Ans Bbixoga u3 pexuma NAY3A crnegyerT ewe

— ek

pa3 HaxaTb kHonku 3 + |zen

UW2: rUnP — YcTaBka (Bpemst wara).
BobinonHeHwe lMporpammbl npogonmnkaercs

lMpuHyauTenbHas octaHoBKa lNporpamMmel

ek

1. HaxaTb KHOMKy &1l n yaepxxmBaTb ee HaxaTown
B TeyeHune 2 - 3 cek. BbinonHenune lMporpammbl
oCTaHaBnMBaeTCs.

LIN2: YcTaska (Bpems wara) — SkoP.
BbinonHexune MNporpammel ocTaHaBnmBaeTCs.
Mpubop nepexoamt B coctosiHne CTOIN.

Ha LiN4 otobGpaxatoTcs yepe3 TOUKy Homepa
Tekywmx lMporpammbl u Lara, kotopble GyayT

fycx
3anyLeHbl NPY HaXaTuy KHOMKK (5,

Mpumeyanue. Ecnu Mporpamma pabotaeT no GeCKOHEYHOMY LMKy, OCTaHOBUTb ee

mycK

MOXHO TOJIbKO NPUHYAUTESIbHO C MOMOLLbKO KHOMKKU cron],

OkoH4aHue BbinonHeHus lNMporpammel. NMepeBop B coctosiHue CTOIMN

[locne oOKOHYaHMS HEeUMKNNYeCcKOM nporpammbl
npubop aBTOMaTUYECKN NEPEXOAUT B COCTOSIHUE
KOHEL, NPOIrPAMMBI.

LIN2: YcTaska (Bpems wara)— End.

1. Ona nepesoga npubopa B pexum CTOl
nycx
HaxxaTb KHOMKY [Eenl 1 yaepxmBaTh ee HaxaTon B

TeyeHue 2 - 3 cek.

Un2: End — SkaP.
Ha LIN4 BoccTaHaBnmBatotcst Homep Nporpammbl
1 Homep LLlara, koTopble Gblnn 3anyLleHbl.

12.4 PeXuM pyvyHOro ynpaBrieHUA YCTaBKOMN

YT106bI pyyHOE W3MeHeHMe YcTaBku cTano
OOCTYMHbIM,  HeobXoaMMO  CHATb  GOKMPOBKY
pexuma Py4yHoro ynpaeneHus. [ina atoro cnegyet
yCTaHOBUTb Ansi napametpa Py4yHoe ynpaBneHue
bL.rU 3HaueHue «paspeLueHo» (CM. Takke Cxemy
Ha pucyHke 12.1).

= _g Kondurypauna TPMIS1 (Mma He 33aaH0)
= (3 napamerps npropa
= & BNOKHPOBKH H NEPEKNHOYEHHE DEMHMOE

PyuHOE YNPABNEHNE MOWHOCTHIO bl.ru

B Ttabnuue 12.3 npeactaBneHbl OENCTBUSA MNOMb3OBAaTENsS B PEXMME PYYHOTO YNpaBreHus

YcTaBkoW 1 peakuusi npubopa Ha HUX.
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Ta6bnuua 12.3 — Py4yHoe ynpaBneHue YcTaBkon

OenctBua nonb3oBarens

Peakuus npubopa

«
1. HaxaTb KHOMKM E + [’“'E + @ (nopsigok

HaxaTusl BakeH) Ans nepexofa B pexum PyyHoro
ynpaBreHns YCTaBKow.

3HaveHne YcraBkm Ha UN2 HavyHeT murathb.
3acBeTutca ceetoamog «PY1»

2. 3apatb TpebyemMoe 3HayeHWe YcTaBkM C
MOMOLLbIO KHOMOK:

&« v
+ — YMEHbLUEHNEe 3Ha4YEeHU4;

&« ﬁ
+ — yBeJIM4eHne 3Ha4yeHua.

M3ameHsiemoe 3HayeHwe YcCTaBkM MuraeT Ha
Ln2.

3. [Insa BbIXOAa 13 pexuma Py4Horo ynpasneHus

« A
cneayert ewe pas3 HaxaTb KHOMKU E + Iz

e +

3HayeHue YcTaBku nepectaHeT MuraTb.

3Ha4veHne YcTaBku, KoTopoe
yCTaHaBnuBaeTcss B pexume Py4yHoro
ynpaBreHns, [OOIDKHO  HaxoauTbCs B

rpaHuuax, 3agaHHbIx napamerpamu b.Ch.L
n b.Ch.H. Ecnn nonb3oBaTenb ycTaHOBUT
3HayeHWe YCTaBKW, nexaliee BHe 3TWX
rpaHul, To 4Yepe3 3 cekyHabl nocne

&« A « Y
OTNyCKaHUA KHOMOK E +Mlumm E + IZ

npubop aBTOMATUYECKU BOCCTAHOBWUT TO
3HayeHne YcTaBku, KOTOpoe 3agaHo npu
KOHUryprpoBaHum npudopa.

3agaHHoe BPY4HYtO 3HayeHne
YcraBku He 3aHocuTCs B
3HEproHe3aBUCKMYIO namsTb. Mpwu
NOBTOPHOM 3anycke Mporpammsbl
BOCCTaHaBNMBAETCA MCXOOHOE 3HadeHue,
3agaHHoe npv KOHMUryprpOoBaHmnm
npubopa.

Puc

Pabouuii pexum

« H@Xarb i \gmp*naam
He MeHee b ¢

Bnokuposxu
W NepexniyeHue
PEXMMOB

(bL.rU) Pyuroe
YNPaBNEHKE:

[ (0) = pazpeweno

fE { (1) = 3anpeweHo

yHok 12.1 — Cxema ycTaHOBKM napameTpa
6IIOKMPOBKW PYYHOro ynpaBreHus

KHOMKamMu Ha NuueBOM NnaHenm anGopa

12.5 PeX1M py4yHOro ynpaerneHusi BbIXOAHON MOLLHOCTbIO

Ytobbl  py4yHOE  WM3MEHEHUE  BbIXOAHOM
MOLWHOCTU  Perynatopa  cTano  AOCTYMHbIM,
HeobxoanMo CHATb GIOKMPOBKY pexmma Py4yHoro
ynpaenexus. [ns aToro cnegyeT ycTaHOBUTL ANst
napameTtpa Py4yHoe ynpaBneHue bL.rU 3HaueHne
«paspeLleHo» (CM. TaKkKe CXeMy Ha pucyHke 12.1).

BHumaHme!
ynpaeneHus BbIXOOQHOW MOLLHOCTbIO.

= _g Kordurypauna TPM151 (Mma He 3aaaH0)
=2 Napametpsi nprbiopa
= & EHOKHDOBKH H NEPEKNIOYEHHE PEXHMOB

PyuHOE YNPABNEHNE MOWHOCTHIO bl.ru

PerynﬂTop aBTOMATUYECKN OTKINKYaeTca npu nepexone B PEXUM Py"IHOFO

B Ttabnuue 12.4 npeactaBneHbl OENCTBMSA MNOMb3OBAaTeENs B PEXUME PYYHOrO YNpaBneHus

BbIXOAHOM MOLLHOCTbIO M peakuusi npubopa Ha HuX.
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Ta6bnuua 12.4 — Py4yHoe ynpaBneHue BbIXO4HOW MOLYHOCTbLIO

OencTBuA nonb3oBarens Peakuus npubopa

<« A 3HayeHne mouwHocTn Ha L3 HayHeT muratb.
1. Haxatb KHOMKM E + E + E (nopsimok 3aCBETUTCS c:éTo "o «PL)L’1»
HaxaTus BaXxeH) Ans nepexofa B pexum PyyHoro AVOA :

yrnpaBrieHUs BbIXOQHON MOLLHOCTbHO.

2. 3apatb Tpebyemoe 3HayeHue MoLHOCTU C | M3amMeHsemoe 3HayeHne MowHocTn (B %)
MOMOLLIbIO KHOMOK: muraet Ha LIN3.

E + Y- — YMEHbLUEHNEe 3Ha4YeHU4;

E +IA yBENMYeHne 3HaveHus.

mMuraTtb.

3. Ons BbIxoga n3 pexuma PyuyHoro ynpaBneHus | 3HadeHune wmowHoctn Ha UW3 nepectaHeT
« 3
criegyer elle pas HaxaTb KHOMKU E + [ 4 [V

12.6 ABTOomaTuuyeckas HacTtpownka NMUO-perynsatopoB

3apaden aBToHacTpovikn [MM[-perynstopa sBRsieTcsa onpedeneHne 3a KOpoTKoe BpeMms
npnbnmanTenbHbIX NapameTpoB HACTPOVKM PerynsTtopa, KOTOpble MCMOMb3yTCA B NOCMeAyoLem
npouecce peryrnmpoBaHusi.

OcobeHHocTblo AHP siBnsieTcs To, YTO B XOOe €€ BbINOMHEHNST BO3MOXHO perynupyoLiee
BO3[eNCTBME Ha OOBEKT B OOMbLIOM AuanasoHe M C GOMbLUON CKOPOCTbI U3MEHEHUS. OTO MOXeT
NpMBECTM K BbIXOAY M3 CTpOs OObekTa perynupoBaHusi, Hanpumep, BCMEACTBME rMOPaBMYECKUX
YAAPOB MW HEAOMYCTUMbIX TEMNEPATYPHbBIX HANPSHKEHWI.

12.6.1 O6wume npaBuna npoBeaeHUs aBToHacTpouku NMUO-perynatopa

12.6.1.1 Tpouecc aBTOHACTPOWMKN NPOXOAMUT HEMOCPEACTBEHHO Ha OObeKkTe, MO3TOMy ANs ee
OCYLLIECTBINEHNSI HEOOXOAUMO WUMETb CKOH(UIypuMpOBaHHbLIA MPUOOP C MOAKMHOYEHHLIMU K HEMY
AaTynkaMm 1 UCMOSNHUTENbHLIMY MEXaHU3MaMu.

12.6.1.2 YcnoBusi, B KOTOpPbIX MNPOBOAMTCA aBTOHACTPOMKA, [AOMKHbI OblTb MakcuUmanbHO
NpuBNMXKeHb! K pearbHbIM YCIOBUSIM 3KCMnyaTaumum obbekTa.

12.6.1.3 B cnyyae ecnu TexHUYECKME YCMOBUsSI 3KChnyatauum ob6bekta He [omnyckakoT
N3MEHEeHVS perynvpyoLLero BO3AeNCTBIS B LUMPOKOM AManas3oHe U CO 3HaYUTENbHbIMU CKOPOCTAMM
N3MEHEeHWs], TO aBTOHACTPOWKy criefyeT BbINOMHUTL B PyYHOM pexume (cM. MNpunoxexue XK.2).

12.6.2. NMopsgok npoBeneHus MNpeasaputenbHon Hachovum PerynﬂTopa
KoHgbuzypupoeaHue npubopa onsi npoeedeHust

| 7 NAPAMETPH IPHBOPA

lMpedeapumernbHol HacmMpouKu i 7 Perynsmop Ns .
Pezaynsmopa ([THP) = Anmmmpoha
v : 77 MNapaMeTpel HACTRCHKH :
1. CkoHcpurypupywnte npubop B  COOTBETCTBUM C ¢ Yoraekn sgncwacTpoiin YO
nogkmnoyaemMbiMM K HeMy [AaTtyMkaMu U UCMOMHUTENbHBIMU ¥ MaIHMAIEHO omyETiMDs
MexaHn3mamu. OTENCHEHME ParynHpyenoi
2. YcraHosute B KoHdurypatope (Wiv ¢ NUUEBOW naHenn | e YdoP

npubopa, CM. PUCYHOK 12.2 3Ha4YeHWs napameTpoB aBTOHACTPOMKM
YO n YdoP ans BbiGpaHHoro KaHana perynmpoBaHus.

B npouecce aBToHacTpolikv perynupyemas BenuumnHa byaet konebaTtbcst okono Yctasku YO ¢
amnmutygo YdoP. Crnwuwkom 6Gonbwoe 3HayeHve YdoP MoxeT npuBecTr K HedonycTUMOMy
BO3[ENCTBUIO Ha YynpaBnsiembln 06bekT. HampoTue, npu cnuwkom Manom 3HaveHun YdoP
BO3/eNCTBME Ha 0OBbeKT ByaeT HeJoCTaToO4HbIM, U ero napameTpbl 6yayT onpeaeneHbl HETOYHO. MNpu
perynupoBaHum TemnepaTtypbl onTumManbHoe 3HaveHne YdoP HaxoguTcs B gnanasoHe 5...30 °C.
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Paboynii pexum

TABHOE MEHIO |

- [&] — I
uf‘}?"_%"qn:.f” e y__—;,):

ey

[

9o ] " pns Kawana Ne 1
agecs _ | IFFE|  (¥0) Havanskan mowpocts gnm MHP, %

|: H 3navenwn -9999...9999 en.vam.

(YdoP) MakcumansHo gomycTuMoe
OTKNOHEHHE PETYNMDYEMOA BENWYMHBL.
3navexms 0...9999 en.mam.

(r.EL} Tn WCNONHKTENLHOID
MEeXaHWIMa

(t. vAL) Bpema nonkoro xopa
3-X NOSHLMOHHOTO MEXAHWIMA

(P. TOL) [lonycTumoe OTKNGHEHKE
MOWHOCTH,

0 X
oM. P3 na Gasoewit npudop TPMI51
| TORSKD LU ONBITHBE MOBI0RITENER)

PucyHok 12.2 — Cxema 3apgaHusa napameTpoB ABTOHacTpPOWKMN
C NoMolLYbI0 KHOMOK Ha nuueBoi naHenu npuéopa

Onepauuu, BbINOrHsEeMble Ha 06beKTe:
BHumanue! [pu 3anycke npeaBapuTenbHOM HACTPOMKM Npubop [OMKEH HaxoauTbCs B
coctosiHnm CTOIM (Ha LIN2 oTo6parkaetcs cnoso «5kaP»).

1)

2)

3)

4)

OcyLlecTBNseTcs BXoa B pexum ABTOHACTPOWKM, ANs 3TOr0 OAHOBPEMEHHO HaXMMAlOTCS
~
KHOMKN [Q + [ %I‘IOpH,ElOK HaxaTua BaxeH). Ha LJN1 oTobpasutcsa crnoso «Anr». Crniegyet

HaXXaTb KHOMKY °m| Ana noarsepXxaeHunsa.

2 v
Mo mHamkaumm Ha L1 kHOonkamwu IZ 7] [Q BblbmpaeTcs KaHan, B KOTOpoM HaxoauTcst

HacTpauBaemsbiin Perynsatop. CneayeT HaxaTb KHOMKY @ ONsi NOATBEPXKAEHUS.
HabntoganTte 3a npoLeccom N3MeHeHNs perynmpyemon BenmyuuHbl no L1 n BeixogHoro
curHana perynatopa no L2,

Mpnbop pomkeH paboTaTb B pexvme OBYXMO3ULMOHHOMO PerynmpoBaHusi, Korga BbIXOOHOW
curHan perynatopa nepeknioyaeTcd Mexgy MakcumanbHeiM Pmax = 100 % wu
MUHUMarnbHbIM Pmin = 0 % ypoBHAMM.

Mocrne 3aBepLUeHUst HACTPOMKM, Ha 4TO ykaxeT murawowee «donE» Ha L2, cneayet

HaxaTb KHOMKY ["'E MpuGop Bo3BpaTUTCSA N3 pexmma ABTOHaCTpoMku B coctosiHue CTOIM.
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12.6.3 UHAuKaumA napamMeTpPOB aBTOHACTPOMKMU

Bo Bpems npoBegeHusi aBTOHACTPOMKM Ha
U1 n UMN2 no ymonuaHuio oTOGpaxaroTcs
TeKyLUMe 3HaYeHUs Perynupyemon BenuyuHbl U
BbIxogHOro curHana Perynatopa. Haxatvem

KHOMKN Ig MOXHO oToGpasuTtb Ha L1 n L2
TeKylMe 3HavyeHus [Jpyrux napameTpoB (CMm.
pucyHok 12.3).

12.6.4 OcTaHOBKa aBTOHACTPOMKM

B tabnuue 12.5 npencraBneHbl OencTBUSI
nonb3oBaTens Npu OCTaHOBKE aBTOHACTPOWKU U
peakuus npubopa Ha HuX.

Ta6bnuua 12.5 — OcTaHOBKa aBTOHACTPOWKHU

v

Ha UM1 —3HayeHwe peryiMpyesion BeNMHHL!,
Ha UM2 —3naserwe ssxooqoro curdana Perynatopa [%]

1=

Ha LM1 —nonoca nponopumonanshocTv perynamopa P [en./%);
Ha LM2 —nocTosmuan wirerpuposanws; ti [c]

i@

YTOH CHCTEMB B (

Ha UM1 —momyns eextopa K4X D
PEIOHAHCHON YACTOTH M TEKYLLMX HACTPOSK perynsTopa rS;
Ha M2 —dpasa sextopa KMX GS [rpag.]

V&
Ha UM1 —cp

A momyna sextopa KHX
0 AN pacHeTHuM nepnagam dS;
Ha UM2 —konwMecTso pacteTHe Nepuogos nn

|=

PucyHok 12.3 — Cxema nepeknio4veHus
MHAUKaALUKN B pexume ABTOHaCTPOMKM

[OencTBusa nonb3oBaTens

Peakuus npu6opa

1. HaxaTtb KHOMKy ["'E.

Lin1: HRLE.
Mpubop 3anpalunBaeT NoATBEPKAEHVE BbiX0oda.

2. Ans noaTreepxaeHua Bbixoda cneayet HaxaTb

sml

KHOMKY (ans  oTMeHbl crnedyeT HaxaTtb

KHorky [*).,

Mpubop nepexogut B  Pabounn  pexum
wHAVKauum (Npyv OTMeHe — BO3BpallaeTcs B
pexvum ABTOHaCTPOWKN).

12.6.5 Bo3moxHble NpoGrieMbl Npu NpoBegeHUN aBTOHAaCTPOMKMU

B Tabnuue 12.6 npenctaBneHbl BO3MOXHble Npobrembl Npy NpoBeAEHUUM aBTOHACTPOWKM U

Crnocobbl UX YCTPaHEHMs1.
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Ta6bnuua 12.6 — BoaMoxHble npo6nemMbi Npy NpoBeAeHMN aBTOHACTPOWUKN

Mpo6- Mokasanua U
Bo3MOXHbIe NPUYMHbI Cnoco0bl ycTpaHeHus
nema L2 Ln1
StoP gPppPYy | MNMonbitka  3anyctutb  OcHoBHylo | 3anyctutb [Nporpammy u Lar,
g (StoP) | (SP.Pw) | HacTponky Ha Llare, Ha koTopom | Ha KOTOpOM 3ajdaH Tun ycTaBku
g5 muraet 3agaH Tun ycTaBKU KMOLUHOCTbY. «3HayeHue», v 3smeHuTb Tun
3 E yCcTaBKu Ha Tekyliem Lare.
o ® SPRL 3HayeHne  YcTaBku ewe He | JoxpaTbes crabunusauum
= -
S < (SP.Al) cTabununsnposanocs. 3HaveHus Yctasku (cm. LIN2) n
IEcE 3HaveHus perynupyemon
o ®
B e BenuuuHbl (cm. LN1). Tocne
< 3TOro NPOAOIMKNTL
aBTOHACTPOWKY.
FRCL nlln OObEKT ynpaBneHUst CyLIECTBEHHO | YMEHbLUUTb amnnuTyay
(FAIL) (n.Lin) HenvHeeH  (HarpeB  MPOUCXOAMUT | BO3AENCTBUA (napameTp
3HaunTenbHO bbicTpee oxnaxaeHus; | YdoP) mnm N3MEHUTb
VM BbixoauT Ha 100 % MoLLHOCTK). 3HayeHne YCTaBKu.
4570 Yucno nepvogos npeBbICUMNO | YBENU4NTb amnnutyay
3 (dSKo) | momycTumoe 3HaueHwe; amnnuTyAbl | BO3AEWCTBUN (napameTp
5 koneGaHui 3TUX nepvonos | YdoP) unm [onyck
s 3HaUUTENbHO OTMMYAlOTCA APYr OT | CpeAHeKBagpaTUYHOro
E_ gpyra (BO3MOXHO MNpY  CUMbHbIX | OTKMOHeHus (napameTp dSKo)
8o nomexax).
sz Mepuop Bo3MyLLaOWMX KonebaHun | YBenuuutb VHTerpankHyio
S ‘& CNULLIKOM Mar. NOCTOsIHHYIO (NapameTp ti).
’g Py Ph BbluMcrnieHHOe  3HayeHWe Monochbl | YBEnuuntb amnnuTygy
e T (Pb) NPOMNOPLMOHaNbLHOCTM HEAONYCTUMO | BO3AENCTBUN (napameTp
H] " BbIXOAUT 3a npegensi | YdoP) n NoBTOPUTb
3 [0,001...9999] aBTOHACTPOWKY.
B EC BbluMcreHHOe 3HaueHre NocTosiHHOW | Ecnu oHa 3akoHuNTCS C TeM xe
< (i) WHTErpMpoBaHusl HegonycTumo W | pesynbTtaToM,  UCMonb3oBaTb
BbIXxoauT 3a npegensl [0...65535] ABYXNo3numoHHbn - (ON/OFF)
P d | BbluucneHHoe 3HayeHve perynsarop
(P.CLd) | koacpdumumeHTa XonoaunbHukKa

HedonycTMMO UM BbIXOAUT  3a
npegensi [0,01...10,00]

12.7 ABapuiiHble CUTyaLUM U UX BO3MOXHbIE MPUYMHbI

TPM151-09 pasnuuaet gsa suga ABAPUW: Kputnueckyto n Hekputndeckyto.
KpuTnueckasi aBapusi B CBOK odepeab MOXeT ObITb C curHanusauuen n 6e3 Hee.

12.7.1 Kputnueckasn ABAPUA

KpuTtnueckass ABAPUA nogpasymeBaeT HEBO3MOXHOCTb [AanbHenweln paboTel Nporpammbi.
Mpumep - 06pbIB TEpMOAATUMKA B KaHarne perynupoBaHusi TemnepaTypbi.

O Kputnyeckon ABAPUW curHanmampyiot:
coobleHne «FACL» Ha LIN2;
HenpepbIBHOE cBeyeHne ceeTtoauona «ABAPUA».
Mocne yctpaHeHns npuymHel ABAPUW Bo3amoXHO BO306HOBREHUe paboTbl (MepeknioyeHvne B

mycK

COCTOsiHWE, npefllecTBoBaBlUee HacTynneHuio ABAPUW). Ons atoro cregyeT HaxaTb KHOMKy [emn,
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Ecnn npuunHa ABAPUW He Bbina KOPpPEKTHO ycTpaHeHa, To npubop aBTOMaTUYECKU BEPHETCsI B
cocTosiHne ABAPUA.
[ns Toro 4tobbl NpMHyAMTENbLHO NepeBecTn Npubop u3 coctossHus ABAPUA B coctosHue CTOTI

(STOP), cneayeT HaxaTb KHOMKy [,
Cxema ynpasneHusi npubéopom B coctosiHum Kputnyeckon ABAPUW noka3zaHa Ha pycyHke 5.3.

12.7.2 Hekputnveckaa ABAPUA

Mpn Hekputnueckon ABAPUW T[Mporpamma npoposrkaeT BbIMONHATHCA. [pubop Bblaaet
npegynpexaeHve, 1y onepaTopa eCTb BO3MOXHOCTb ONepaTUBHO YCTPaHUTb HEMCMPABHOCTb A0 TOro
MOMeHTa, koraa ABAPUA cTtaHeT KpUTU4ecKomn.

O Hekputnyeckon ABAPUW curHanmavpyoT:

- coobueHne «AEkx», nepuoanyeckm (c neprnoaom ~2 ¢) BoicBeuMBatoLeecs Ha LiN4;

—  MwuraHuve ceetoamoga «ABAPUSA».

C6poc MHAMKALMU O HEKPUTUYECKOIN aBapum OCYLLIECTBISIETCS KHOMKON E

12.7.3 BbisicHeHue npuunHbl ABAPUA

Ons Toro, 4tobbl BbIACHWUTL MpudmMHy noborr ABAPUU (Kputuueckon mnu Hekputuueckoit),

crnepyeT HaxaTb U YAePXnBaTb KHOMKY E Ha L2 otobpasntca Koo ABAPUN.
MepeveHb Konos ABAPUU npuseneH B Tabnuue 12.7.

Ta6bnuua 12.7 — Bo3aMOXHble NPUYMHbI aBapum

Kop MpuunHa ABAPUU
203 OLwwmnbka n3MepeHnst Npu BbIYMCIIEHNM YCIOBUS Nepexoaa Ha cneayrowmii LWar
204, 130 Owwmbka KoHUrypaLumm, He 3aaH NN HeNpaBuUIlbHO 3aAaH UCTOYHUK CcUrHana Ans
NpOBEpPKM yCNoBusA nepexoaa Ha cnegytowmi LWar
90 Owwmbka KoHUrypaLmm: «nycToro Lwara» He AOMKHO BbITb
100 OLwwmbka n3amepeHus
220 ABapwus nocrne OTKIMKYEHUs NuTaHns (cM. napameTp bEHvV)
ABAPUU
80 Owwubo4vHoe namepeHue B coctosiHum PABOTA
192 He nogkntoyeHo BbixogHoe ycTponcTBo
208 He nogkntoyeH Perynsitop
Hekputnueckue ABAPUU
8 Owwubka npu paboTe B pexxume Py4yHoro ynpasneHusi
176 Owwubo4yHoe nsmepeHue B coceaHem KaHane

12.8 UHdopMaLMOHHbIe COOBLLEeHUA Ha LMPOBLIX UHAUKATOpPax

B npouecce paboTbl NPUGOP MOXET BbIBOAUTL HA LMGPOBbIE MHAMKATOPbI MHPOPMALIMOHHbIE
coobLLeHus, CNMCOK KOTOPLIX NpeacTaBrneH B Tabnvue 12.8.

Tabnuua 12.8 — Cnncok MHpopMaLMOHHbIX COO6LEeHMM Ha LMPOBLIX MHAMKaTOpax

LIN, Ha koTopOoM
CoobuweHue oToGpaxaeTcs OnucaHue coobLieHus
coobLeHune
End L2 BbinonHeHne Mporpammbl 3aKOHYEHO
CtoP Ln2 Mpubop Haxoautcs B coctossHum CTOI
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12 Jkcnnyataums npubopa TPM151- 03

OKOHYaHue Tabnuubl 12.8

LN, Ha koTopoMm
CoobuweHue oToGpaxaeTcs OnucaHue coobLieHus
coobLeHune
rlnP Ln2 MpuGop HaxoauTcst B cocTosiHM MAY3A
FRCL Ln2 Mpubop HaxoguTcsi B coctosiHum ABAPUA
RAEA Ln4 MpuBop HaxoauMTCst B COCTOSIHUM Hekputuyeckor aBapum
(Hagnucb nosiBNsieTcs Kaxable 2 ¢)
P-.5P Ln2 3apaHa YcTaBka Tvna « MOLLHOCTb»
aFF L [aTymk He noakntoYeH
doFF L [aTymk He noakntoYeH
I L MamepeHHOe 3Ha4yeHne CrnLKOM marso
HHHH L1 aMepeHHOe 3Ha4YeHne CrnLLIKOM BESNUKO
- i L1 O6pbiB gaTymka
onnn L1 KopoTkoe 3aMblkaHne gatyuka
no.LR L1 KaHan perynupoBaHusi OTKIIOYEH
SF1 L1 Bbi6op Homepa Mporpammbl u LLara
00 e Ln3 BbixogHast mowHocTb 100 %
(Touka muraet) (oTOBpaxeHne Ha ABYXCMMBONBHOM MHAMKATOPE)

12.9 MpuHyauTenbHasa nepesarpy3ka npubopa

Ecnu obHapyxuBaecsi, uto npuop TPM151-09 Hayan B Kakux-nnbo pexumax pabotatb
HEKOPPEKTHO  (3TO MOXEeT CRyuYWTbCsl, Hanpumep, MNpU CWIbHBIX MOMEXax WnM  nocre
nepekoHUrypMpoBaHus), crneayeT ocyLLeCTBUTb €ro nepesarpysky.

e l
[ns nepesarpy3ku npuéopa Heo6Xo0AMMO OAHOBPEMEHHO HaXaTb KHOTMKM ["'E +ezen| + @

MNpumeyaHne - OGblYHOE OTKMOYEHWe nNpuGopa OT nuTalLlied ceTu He npuBedeT K
nepesarpyske, Tak kak MH(OpMaLUMsi O COCTOSIHUM MpuGopa COXpaHSeTCs B €ro NamsTu B TeyeHve
NPVYMEPHO 2-X YacoB.

e |
Ecnv npubop «3aBuC», He Nepesarpy)kaeTcs OT HaXkaTusi KHOMOK ["'E + [eron + E TO HEO6X0ANMO

BbIKMIOYNTL NUTaHWe npubopa Ha 3 yaca, W, nocrie BKIYEHUs NUTaHWs, Npubop BOCCTaHOBUT
paboTocnocobHOCTb.
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Paspenbl 13 — 15

13 TexHu4eckoe obcnyxuBaHue

13.1 O6cnyxusanne TPM151 npw aKkcnnyataumn 3aknioyaeTcsl B ero TEXHUYECKOM OCMOTPE.
Mpv BbIMONHEHUM paboT Heobxoaumo cobmogante Mepbl 6e3onacHocTn (rmaBa  «Mepbl
6e30nacHOCTU»).

13.2 TexHuyeckuin OCMOTP npubopa MNpPOBOAMTCS OOCMNYXMBAIOLIMM MEPCOHANoM He pexe
0[HOro pa3a B 6 MecsiLieB U BKMIOYAET B cebs BbINOMHEHWE CreyoLwyX onepawuii:

—  04MCTKY Kopnyca npubopa, a Takke ero KNneMMHbIX KONOZOK OT MbIn, rPsisan U NOCTOPOHHUX

npeameTos;

—  MpOBEpPKY KayecTBa kpenneHus npubopa;

—  MpOBEpPKY kayecTBa NOAKMHOYEHUS] BHELLHWNX CBS3EN.

OGHapyeHHbIe NPK OCMOTPe HedoCTaTkv crnedyeT HemMeaneHHO YCTPaHUTb.

14 MapkupoBKa 1 ynakoBka

Mpwn n3rotoBneHn Ha npubop HaHOCATCS:

—  ycrnoBHoe obo3HayeHue npudopa;

—  creneHb 3awmTtbl no FOCT 14254,

—  TWN NUTAIOLLEro ToKa M HanpshkeHne nuTaHus, notpebnsemas MOLHOCTb;

—  KNnacc 3aluTbl OT nopaxeHus anekTpuyeckum Tokom no FOCT 12.2.007.0;

—  3aBOACKOW HOMep npubopa v rof, BbiMycka;

—  eOvHbI 3HaK obpalleHust MPOAYKLMM Ha PbIHKE rOCyAapCTB-4neHOB TaMOXEHHOro coko3a
(EAC);

—  CTpaHa-usrotoBuTEnb;

—  TOBapHbIN 3HAK.

Ha notpebutenbckyto Tapy HaHOCUTCS:

—  HaumeHoBaHue npubopa;

—  edWHbIN 3HaK obpalleHns NPoayKUMW Ha pbiHKE FrOCYAApCTB-YNIeHOB TaMOXeHHOro cotsa
(EAC);

—  CTpaHa-u3rotoBuTenb;

—  3aBofcKoW Homep npubopa u roj Bbimycka.

YnakoBka npu6opa npon3BoanTcst B NOTPeOUTENBCKYIO Tapy, BbIMOMHEHHYO 13 roddpMpOBaHHOIO

KapToHa.

15 MpaBuna TPaHCNOPTUPOBAHUA U XPaHEHUs

[Mpnbop pormkeH TpaHCNOPTMPOBAaTLCS B yMakoBKe NMpu TemnepaType oT MuHyc 25 go +55 °C n
OTHOCUTENbBHOW BraXXHOCTU Bo3ayxa He bonee 95 % (npu +35 °C).

TpaHcnopTMpoBaHue AoNyckaeTcst BCEMU BUAAMM 3aKpbITOro TpaHcnopTa.

TpaHcnopTMpoBaHne  Ha  camoneTax [AOMMKHO  MPOW3BOAUTLCA B OTanMBaeMmblX
repMeTU3NpPOBaHHbIX OTCEKax.

Ycnoeus xpaHenuss TPM151 B TpaHcnopTHOW Tape Ha ckrnage noTpebuTens [OOImKHbI
cooTBeTCcTBOBaTH ycrnosmsam 1 no FOCT 15150-69.

Bo3ayx noMeLLeHWsi He OMKEH coaepXKaTb arpecCUBHbLIX NAapoB U ra3os.
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Paspgenbi 16 — 17

16 KomnnekTtHocTb

Mpubop TPM151-09 1 wr.
KoMNneKT MOHTaXHbIX 3rieMeHTOB 1K-T.
PykoBoacTBO no akcnnyartauum 1 3ka.
MacnopT n MapaHTUAHbIA TanoH 1 3K3.
Mporpamma KOHUrypMpoBaHus Ha

KOMMakT-aucke 1 Wwr.
MeTopauka noBepku no TpeboBaHuWio 3aKa3uuka

MpumeyaHme — N3rotoBuTenb ocTaBnseT 3a cO60M NpaBO BHECEHWS AOMNOMHEHWI B
KOMMMEKTHOCTb U3aenus.

17 FapaHTUWHbIe OGs3aTenbLCTBa

17.1 WUsrotoBuTenb rapaHTUpyeT cooTBeTcTBME npubopa TY npu cobniogeHun ycrnosui
3KcnnyaTaumm, TPaHCNOPTUPOBAHUSA, XPaHEHUS 1 MOHTaXa.

17.2 TapaHTWUIAHBIN CPOK IKCNNyaTauun - 24 mecsiLa co AHS NPOAaXM.

17.3 B cnydyae Bbixoga npubopa u3 CTposi B TeYEHWEe rapaHTUMHOrO cpoka npu cobnogeHum
nonb3oBaTenemM yCrnoBuii 3KcnnyaTaumn, TPaHCNOPTUPOBAHNSA, XPaHEHUST N MOHTaxa npeanpusTue-
N3roToBuTENb 0653yeTCA OCYLLECTBUTL €ro 6ecnnaTHbIi PEMOHT UMK 3aMeHy.

17.4 B cnyyae HeobxoOMMOCTM rapaHTUUHOIO W MOCTrapaHTUMHOIO PEeMOHTa NpoAyKUUM
nonb3oBaTenb MOXET 06paTUTbCA B NM0OON 13 pervoHarnbHbIX CEPBUCHBIX LIEHTPOB, agpeca KOTOpbIX
npvBedeHbl Ha canTe KOMNaHUU: WWW.OWeN.ru 1 B rapaHTUAHOM TarnoHe.

BHumaHue!

1 MapaHTUiAHbIN TanoH He AelCTBUTENEH 6e3 AaThl MPoAaxku U LITaMna npoJasLa.
2 KpenexHble aneMeHTbl BKNaabiBaTb B KOPOOKY HE HYXHO.

82



MpunoxeHue A. FabapuTHble YepTexu

MpunoxeHune A. FaGapuTHbIE YepTeXU
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PucyHok A.2 — Npubop wurtoBoro kpennenus L1

83



MpunoxeHne b. Cxembl NnogknoveHUA

MpunoxeHue B. CxemMbl NOAKNIOYEHNA

TPM151

—
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PucyHok B.1 - O6was cxema nogkntoveHuss TPM151-04
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84



MpunoxeHue B. lNepeyeHb nporpammMmmupyemMbIix napaMmeTpoB

MpunoxeHue B. NepeyeHb NnporpaMmmupyemMbIxX napamMeTpoB
Ta6bnuua B.1 — Cnucok nporpammupyembix napaMeTpoB

nOI‘chTVIMbIe 3Ha4vYeHus

Ams Hassauune :aMLTVIB.Z 3HauveHus (B KoHdmryparope)
OBLUUE NMAPAMETPbI

dEv HasBaHwne npubopa YcTaHaBnvMBaeT N3roToBUTENb

VEr Bepcusa NO YcTaHaBnuBaeT U3rotoBuTenb

NMAPAMETPbI NMPOrPAMM

O6ume napamMeTpbl NporpaMm

tSCL | Macwrab spemenu Hnln Yacbl-MUHYThI
nSEC MUHYTbI-CekyHabI

Mporpamma Ne...

rnPr PaspelueHmne 3anycka nporpamMmmbl o Paspewwmtb
! 3anpetutb
Mporpamma Ne...\ LLar Ne...
St.tY Twun wara b OOGbIYHbIN War
Lann LWar ¢ nepexogom
na KoHeL, nporpammbil
LG.PS | Jlorvka nepexopa Ha cnegytoLwmn SP Mo 3HayeHuto
war ECRE Mo BpemeHn
Rnd Mo 3HaveHno N Bpemern
or Mo sHaueHunto NI Bpemern
Sn.PS | Ycnosue npu nepexoge «mno LESP BenuunHa in.PS < 3HayeHus
3HaYeHNo» L oP BenunuuHa in.PS > 3HayeHus
in.PS Homep Bxopa, BenM4YMHa ¢ KOTOpPOro ofF Bxoa He HasHaueH
[O/MKHA AOCTUYb «3HaveHnsa» SP.PS { Bxopn Ne1
2 Bxop, Ne2
SP.PS «3HayeHue» ans nepexogja -9999...9999
t.PS OnutenbHoCTb LWara 0.0...1092.15

NAPAMETPbI BXO4OB

O6ume napameTpbl BXOA40B

Cj-.C ABTOMaTuyeckas Koppekuus no ofF BbiknioveHa
Temneparype cBO6OAHbIX KOHLIOB TT1 on BkntoyeHa
Bxopa Ne...
in-t Tun gatymka oFF [aTtumk oTknoYeH

r. M6 TCM 100M W100=1,426

495 | TCM 50M Wigo=1,426

r. 3685 TCI 10001 W100=1,385

r391 TCI 1001 W100=1,391

E L TXK (L)

£V | TXA(K)

4.8 Oatumk —-50...+50 mB

385 | TCIM 501 Wy00=1,385

39! TCM 50I W40=1,391

Y28 TCM 50M W;00=1,428
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MpunoxeHue B. NepeyeHb nporpaMmmMmupyemMbix napameTpos

MpoaomxeHne Tabnuubi B.1

[JonycTumble 3Ha4YeHus

Wms Ha3sanve I-E;MEIAMB.Z 3HaueHus (B KoHdomrypaTope)
Y20 Hatuuk 4...20 MA
ch2n Oatumk 0...20 MA
c0s Oatynk 0...5 mA
un o Oatunk 0...1 B
. Y28 TCM 100M W450=1,428
29 TCM rp. 23
E h TMNP (B)
E g TN (S)
E_r M (R)
E n THH (N)
E 3 TXK (J)
ER TBP (A-1)
E AP TBP (A-2)
E A3 TBP (A-3)
E ¢ TMK (T)
P-0Y9 [aTymkK NONOXeHNs1 Pe3UCTUBHbIN
900 Om
Poen [laTunk NoONoOXeHUs C TOKOBbIM
Bbixogom 0..20 MA unu 4...20 MA
POS [laTunk NoNoXeHus C TOKOBbIM
Bbixogom 0..5 MA
Font” [aTymK KOHTaKTHbIN
rb 11 TCH 100HW100=1,617
LY7R TCM 500MW 100=1,426
EY2E TCM 500MW 100=1,428
£385 TCI 500MW50=1,385
b33 I TCF1500F1VVm0=1,391
1235[ TCN 500HW100=1 ,617
EE 1T TCM 1000MW 150=1,426
E}EE TCM1000MWhm=t428
+ 385 TCI 1000MW40=1,385
£391¢ TCIN 1000MW400=1,391
LR TCI 1000HW100=1,617
Pr2n [laTymk NoNoXXeHUst Pe3NCTUBHbI
2000 Om
Mpumeyanue * B npubope TPM 151-03 aTn aTtymkm He ncnonb3yTcs
in.Fd MocTosiHHas BpemeHn umdpoBoro 0...1800 [c]
dunbTpa
in.FG [Monoca undposoro dunsTpa 0...9999 [eq. u3m.]
itrL Mepuog onpoca gaTynka 0,3...30 [c]
in.SH COBur xapakTepuUCTUKN aaTymka -999...9999 [eq. nam.]
in.SL HaknoH xapakTepucTukm gatynka 0.9..1.1
Ain.L HwxHsIs rpaHuLa avanasoHa -999...9999 [ea. nam.]

n3mepeHusa

(TONbKO ANs aKTUBHbIX AATYMKOB)

86




MpunoxeHue B. lNepeyeHb nporpammMmmupyemMbIix napaMmeTpoB

MpoaomxeHne Tabnuubi B.1

[JonycTumble 3Ha4YeHus
Awmn Hassanue Cums. 3HaueHus (B KoHdomrypaTope)
Ha Lin2
Ain.H BepxHsis rpaHvLa gnanasoHa -999...9999 [ea. nam.]
n3MepeHus (TONbKO ANsi aKTUBHbIX 4ATYMKOB)
NAPAMETPbI BbIYUCNUTENA
CAL.t dopmyna BblUUCIIUTENS rEPE MoeTOpUTEND
ol BaseweHHas Cymma
Sor KBagpaTHbIi KOPeHb
R YactHoe
tor Makcumym
MuHUMYM
ng—i— CpepnHee ApndpmeTturyeckoe
H Bblumcnutens BNaxHOCTW
ofF Bbluncnutens OTkIOYeEH
A.ist McuxpomeTpuyecknin koadhuumeHT 0064...0.14
[ONsi pacyeTa BNaXHoCTu
CL.Fd MocTosiHHas BpemeH 0...1800 [cek]
LumncpoBoro unbTpa
CL.FG | Monoca undposoro cunbTpa 0...9999
dP Kon-Bo 3HakoB nocre AecATUYHON 0...3
TOYKM Ha MHAvKaTope
n.in.C KonunuyectBo aprymeHToB 1,2
BblYMCIIMTENS
tin.1 Twn aprymeHTa Ne1 BelumncnmTens dRE HaTuuk
FlEr CeteBon ounbTp
In.1 Howmep (cumtas ot 0) Bxoga i BXO[ Ne1
{ BXO[ Ne2
SCA1 BecoBoii koadh. ns chopmynbl —100...1000
«B3BELUEHHasi Cymma»
t.in.2 Tun aprymeHTa Ne2 Bbluncnutens a BXO[M Ne1
{ BXOL Ne2
In.2 Homep (cumtas ot 0) Bxoga 1,2
SCA2 BecoBoii koad. [ins cbopmynbl i —100...1000
«B3BeLUeHHas cymma» {
NAPAMETPbI PETYNATOPA
Perynsitop Ne .. \NNTUA-perynsaTop
Pb [Monoca nponopuUMoHanbLHOCTH 1...9999 [eq. n3m.]
ti VHTerpanbHasi NocTosiHHast 0...65535
td.ti OTHoLLeHWe anddepeHUmansHom 0...0.3
NOCTOSIHHOW K MHTerpanbHoWn
i.UPr OrpaHuyeHve MakcMMyMa uHTerpana -100...100 [ea. n3m.]
i.min OrpaHu4eHe MUHUMYMa UHTerpana -100...100 [ea. uam.]
P.nom | HomuHamnbHas MOLWHOCTb -100...100 [eq. uam.]
Perynsitop Ne ...\ABTOHacTpoWuka
YO YcTaBka aBTOHACTPOWKM -9999...9999 [eq. n3m.]
YdoP MakcumanbsHo gonycTumoe 0...999 [ea. nam.]
OTKIMOHEHWE perynmpyemon
BENNYWHBI
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MpunoxeHue B. NepeyeHb nporpaMmmMmupyemMbix napameTpos

MpoaomxeHne Tabnuubi B.1

[JonycTumble 3Ha4YeHus

Wms Ha3sanue I-E;MEIAMB.Z 3HaueHus (B KoHdomrypaTope)
t.vAL Bpems nonHoro xoga 3-x 0:01...999 [ea. n3m.]
nosuumoHHoro MM
NAPAMETPbI YCTABOK
YcrtaBku perynsatopa Ne... \ YctaBku B nporpamme Ne... \ YctaBka Ha ware Ne...
LF.LU CKopOCTb BbIXOAa Ha YCTaBKy 0...9999 [eq. M3M./MUH]
P.-SP Tun ycTaBku uAL 3HaueHne
Po MowHocTb
b.CH.L | HwxkHsia rpaHuLa 3aaHns ycTaBku —9999...9999 [ea. uam.]
b.CH.H | BepxHsia rpaHvLa 3agaHns yCcTaBKu —9999...9999 [ea. n3m.]
SP.LU 3HayeHue ycTaBku —9999...9999 [ea. nsm.]

NAPAMETPbI OrPAHUYEHUA BbIXOOHOU MOLHOCTHU

Ot perynsaTopa Ne...

P.rES MakcmmanbHas ckopoCcTb U3MEHEHUS 0...100 [%/MuH]
BbIXOAHOW MOLLHOCTH
P.UPr MakcumanbHas BbIXogHast MOLLHOCTb —100...100 [%]
P.min MuHMManbHas BbIXOAHAst MOLLHOCTb —100...100 [%]
NMAPAMETPbI BITOKA YNPABINEHUA UCNONHUTENbHLIMU MEXAHU3MAMU
db.F 30Ha HevyBCTBUTENBHOCTU ANS (%) 0.05...10 [%]
3aBUXeEK
DLP Hanunuue patynka nonoxeHus no Het
3aABWKeK ¥ ¢ Ectb
i.DP Homep Bxoga gaTumka nonoxeHusi i — BXO[ Ne1
{ — BXO[ Ne2
t.StP MVH. Bpemsi OCTaHOBKM 3aBWXKKM 0:01.....16:39 [MuH]
TP.L MuH.Bpemsi paboTbl 3aaBUXKKN 0.1...10 [cek]
Tp.H MonHoe Bpemsi xoaa 3afBWKKM 0:1.....166:9 [MuH]
TFP Bpems BbiIGopku nodTa 0.1...10 [cek]
LSP VlcxogHoe nonoxeHne 3aaBukkn B % 0....100 [%]
CETEBbIE MAPAMETPbI MPUBOPA
bPS CkopocTb 06MeHa AaHHbIMY 2400, 4800, 9600, 14400, 19200,
28800, 38400, 57600, 115200
[kbuT/C]
LEn [OnuHa crnoBa AaHHbIX 7 vnu 8 [6uT]
PrtY KoHTponb yeTHOCTM no OtcyTctBYET
EuEn YeTHocTb
odd HeyeTHoOCTb
Shit KonunyectBo cTon-6mT B Nockblike 1vnm 2
A.LEn [OnuHa ceTeBoro agpeca 8 nnmn 11 [6uT]
Addr BasoBbiln agpec npubopa 0...2047
rS.dL Bpemsi 3agepku oTBeTa npudopa 0...50 [mc]
CNYXEBHbIE NAPAMETPbI MPUBOPA
behv Peakuus Ha cnyyaiiHoe OTkIoYeHue rln BosBpar B TOT e pexum
nuTaHus Pig! CrapT Mporp. 1 War1
StoP Mepexop B «CTOMM»
FRCL Mepexon B «<ABAPUSA»

8
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MpunoxeHue B. lNepeyeHb nporpammMmmupyemMbIix napaMmeTpoB

MpoaomxeHne Tabnuubi B.1

[JonycTumble 3Ha4YeHus

Awmn Hassanue I-E;MEIAMB.Z 3HayeHus (B KoHdourypaTtope)
doG KonunuyectBo cbpocos no watchdog 0...9999
220 KonunyecTBo cnyyaiHbIX OTKMIOYEHNUI 0...9999
nuTaHus
rES O6Lee konnyecTso cbpocos 0...9999
r.SrC MpuyrHa nocneaHero nepecbpoca Py4yHow (BHeLWwHWI) nepe3anyck
OTKnouMnNock NUTaHne
CamonpowusBonbHbIn watchdog
bL.ru PyuyHoe ynpaBnexue o PaspeLueHo
! 3anpeLleHo
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MpunoxeHue I'. HekoTopble TUNbI NEPBUYHLIX NpeoGpa3oBaTtenei

MpunoxeHue I'. HekoTopble TUNbLI NepPBUYHLIX NpeobpasoBarenen
.1 TepmonpeobGpa3soBaTenu ConpoTUBIIEHUA

TepmonpeobpasoBaTeny COMPOTMBIIEHNS MPUMEHSIOTCA  ANS  U3MepPeHus  TemnepaTypbl
OKpYXXaloLLen cpefbl B MecTe yCTaHOBKW AaTtuuka. MNpuHUMN OefCTBUA TakuxX AaTYMKOB OCHOBaH Ha
CYLLIECTBOBAHWN Yy psida MeTannos BOCMPOM3BOAMMOW W CTabUNMbHOM 3aBMCMMOCTW aKTMBHOMO
COMpPOTMBIEHNS OT TemnepaTypbl. B kayecTBe maTepvana Ans usrotosneHus TC B NPOMbILLNEHHOCTH
Yyalule BCero MCnonb3yeTcs creuvanbHo obpaboTaHHas MepHas (ans AatuukoB TCM) wmm
nnaTtuHoBas (ans gatynkos TCI1) npoBonoka.

BbixogHble  napameTpbl  TC  onpedenstoTcsi  UX  HOMWMHAmNbHbIMW  CTaTUYECKUMM
XapaktepucTukamu, crtaHgaptudoBaHHbiMM TOCT P 50353-92. OcHoBHbiMM napameTpamu HCX

ABNSIOTCS: HayanbHOE COMpPOTUBMEHWE paatuuka Rg, M3MepeHHoe npu Temnepatype 0°C, un
TemnepaTtypHbii  koadppuumeHT  conpotuBrieHuss  Wig, OMpeaensieMbli  Kak — OTHOLUEHUue
COMpPOTUBMEHNs JdaTyuka, usmepeHHoro npu Temnepatype 100°C, Kk ero CconpoTUBIEHWIO,
namepeHHomy npu 0°C. B cBsisu ¢ tem, uto HCX TepmonpeobpasoBaTeneli COMpPOTUBNEHUSI —
dyHKUMN HenuHelnHble (ansg TCM B obnactu oTpuuatenbHbix Temnepatyp, a agna TCIl Bo Bcem
AvanasoHe), B npubope npegycMOoTpeHbl cpeacTBa Afst NMMHeapu3aLUmm NoKa3aHuin.

Bo wu3bexaHue BRUsHUS  COMPOTUBMEHWN TPM151
COedVHUTENbHBIX ~ MPOBOAOB  Ha  pe3ynbTaThbl
N3MepeHns TeMnepaTypel, NOAKMIOUEHNe AaT4mka K 19
npubopy cregyeT Npou3BOAWUTbL MO TPEXMNPOBOAHOM
cxewme. lpu Takoii cxeme k ofHoMy 13 BbiBogos TC | gy _\ 10
NoaKnYaTCsl  OAHOBPEMEHHO ABa  NpoBOAa,

COEVHSIIOLLMX ero ¢ NpubopomM, a K ApyromMy BbIBOAY 1
— TPETU COeAMHWUTENbHBIN NPOBOA (CM. PUCYHOK

r1). [Ona nonHoW  KOMMeHcauuu  BRAUSIHWS
COEAVHUTENbHbLIX  MPOBOAOB  Ha  pe3ynbTathbl PucyHok I'.1 — MoakntoyeHune TC
M3MepeHnin HeobxoammMo, YTobbl NX CONPOTUBNEHUS Nno TPexnpoBOAHOW CxemMe

ObINK paBHbI ApYr ApYry (AOCTaTOYHO MCMOMNb30BaTh

O[lMHaKOBble NPOBOAA PaBHOW AMUHbI).

B HekoTOpbIX crnyyasix Bo3HWKaeT HeobXxoauMocTb noakntoyeHuss TC He No TPexnpoBOAHOM, a Nno
[OBYXMPOBOAHON CXeMe, HanpuvMep, C LEenbl UCMOMb30BaHNUSA YXKe UMEIOLLUXCS Ha OObekTe NMUHMIA
cBs3N. Takasi Cxema COoeaMHEHUsI TakkKe MOXET OblTb peanu3oBaHa, HO Npu ycrnoBum obsiaTensHOro
BbINOMHEeHMs paboT no Mpunoxenuto .

.2 TepmoaneKkTpuyeckue npeodbpasoBarenu (Tepmonapbl)

TepmoanekTpuyeckme npeobpasoBaTenu (Tepmonapbt) Tn TaKk  Xe, Kak "
TepMonpeobpasoBaTeny COMPOTUBIIEHNS, MPUMEHSAIOTCS ONs u3MepeHuss Temnepatypbl. [puHumn
[OeNCTBUA TepMonap OCHOBaH Ha adhdekte 3eebeka, B COOTBETCTBUM C KOTOPLIM HarpeBaHUe TOYKU
COeVMHEHNs1 ABYX Pa3HOPOAHbIX MPOBOAHMKOB BbI3bIBAET HA NMPOTUMBOMOOXHBLIX KOHLAX 3TOW Lenu
BO3HUKHOBEHME anekTpoasmxywen cunbl — Tepmo3AC. BerununHa Tepmo3OC um3HavanbHO
onpeaensieTcsl XMMWYEeCKMM COCTaBOM MPOBOAHMKOB W, KPOME 3TOrO, 3aBUCMT OT TemnepaTtypbl
Harpesa.

HCX Tepmonap pasnuuHbix TuWMoB cTaHgaptm3oBanbl no [OCT P 8.585-2001. Tak kak
XapaKTEePUCTMKM BCEX TEpMonap B TOW UMW MHOW CTEMEHU SIBMSIOTCS HENMUHENHbIMU (DYHKUUSIMU, B
npubope nNpegycMOTpeHbl CPeAcTBa ANs NMHeapu3aLum nokasaHui.

Toyka coegnHeEHUsi pa3HOPOAHbLIX MPOBOAHMKOB Ha3blBaeTCcs pabo4um cnaem Tepmonapsl, a ux
KOHLbl — CBOGOAHBLIMM KOHL@AMW WM WHOTAA «XONOAHbIM cnaemy». Pabouuwii cnaii Tepmonapbl
pacnonaraetcss B MecTe, BblOpaHHOM [Ansi KOHTPOnNs TemrepaTypbl, a CBOOOAHbIE KOHLbI
NoAKIYaTCsA K M3MepuUTensHOMY nprbopy.
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MpunoxeHue I'. HekoTopble TUNbI NEPBUYHLIX Npeobpa3oBaTenei

Ecnu nogkntoveHne cBOGOAHbLIX KOHLIOB HEMOCPEACTBEHHO K
KoHTakTam TPM151 He npeacTaBnsieTcs  BO3MOXHbLIM
(Hanpumep, wu3-3a WX yganeHHocTW Apyr OT Apyra), To
coeflMHeHWe Tepmonapbl C  npubopoM  Heobxoanmo
BbINOMHATb npv NOMOLLM KOMMEHCALMOHHbIX
TEPMO3IEKTPOLHbIX NpOBOAOB unm Kabenen, c
ob6si3aTenbHbIM COBMIOAEHNEM MOMNSIPHOCTUM UX BKIHOYEHUSI.
HeobxoaMmocTb NpUMEHeHVs Taknx NPOBOAOB OOyCroBrneHa
Tem, yto O[OC Tepmonapbl 3aBUCUT He TONMbKO OT
TemnepaTtypbl pabouyero crnas, HO U OT TemnepaTypbl ee
CBOOOAHbIX KOHLIOB, BENWYUHY KOTOPOW KOHTpONvpyeT
crneumanbHbI 4aTYMK, PacnofioXKeHHbIV B Npuoope.

TPM151
paboymit 9
cnait
*110
= 11
AaT4MK Temnepawpu’/':'

CBOBOAHBIX KOHLIOB
PucyHok .2 — NopknioyeHue
Tepmonapsbl

Mpn 3TomM wcnonb3oBaHWE TEPMOSMEKTPOAHbIX Kabenen MO3BOMSET yBeNUYUTb ONHY
NPOBOAHUKOB TEpPMONapbl U «nepeHecTu» ee cBoboaHbIE KOHLbI K KneMmHuKy TPM151.
Mpumep cxembl noakntovenust TI k Bxoay 1 npubopa npeactaBneH Ha pucyHke IM.2.

BHumanue! [na paboTbl ¢ nNpuGopomM MoryT ObiTb MCMOMb30BaHbl TOMbKO Tepmonapbl C
M30MNNPOBaHHLIMK 1 He3a3eMJSIEHHbIMM paboynMu cnasiMy, Tak Kak oTpuuaTtesbHble BbiBOAbI UX
cB06OHbIX KOHLIOB 06beanHEHbI Mexay coboi Ha Bxode B TPM151.
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Mpunoxenue [. MNoaknioueHne TepmonpeobpasoBaTenielt CONPOTUBNEHMA NO ABYXMNPOBOAHON cxeme

MpunoxeHue [. MNoaknioveHne TepmonpeobpasoBarenen
CONPOTUBIIEHUSA NO ABYXNPOBOAHON cXxemMe

0.1. Kak ykasblBanocb paHee, NMpUMEHsieMble B KayecTBe OATYMKOB TepmonpeobpasoBaTenu
COMPOTUBMEHNS JOSMKHbI coeauHATbea ¢ Bxogamyn TPM151-09 no TpexnpoBOAHOW cCxeme,
MCMonb30BaHNe KOTOPOW HeWTpanuayeT BNWSHWE COMPOTMBIIEHWS COEAMHUTENbHLIX NPOBOAOB HA
pe3ynbTaTbl n3aMepeHns. OgHako B TEXHUYECKM 0BOCHOBaHHBIX Criydasix (HanpuMep, korga ycTaHoBka
npubopa npousBOAMTCA Ha ObObekTax, OOOPYAOBaHHbIX paHee MPOMOXEHHbIMU MOHTaXHbIMM
Tpaccamu) Takoe CoeMHEHNE MOXET ObITb BbIMOMHEHO M MO ABYXNPOBOAHON CXEME.

Mpn ncnonb3oBaHWM [ABYXNPOBOAHOM CXeMbl criedyeT MOMHUTb, Y4TO MokasaHus npubopa B
HeKOTOpOW cTeneHn GyayT 3aBUCETb OT M3MEHEHWUS TEMNePaTypbl CPeAbl, OKPYXKatoLLEN NIUHMIO CBA3M
«AaTYnK—nprodop».

Mpumep NOAKI0YEHNS
TepmonpeobpasoBaTens  COMpPOTUBMAEHUS K TPM151
KOHTakTam «Bxog 1» npuBeaeH Ha pucyHke [1.1.

[Mpun ncnonb3oBaHWM ABYXNPOBOAHOWN CXEMbI
nepes  Hayanom  akcnnyaTauwu  npubopa

HeOGXO,EIMMO BbIMOJTHUTb ,Elel7ICTBVIF|, YKa3aHHble B
n.0.2...0.8. 9|10 11|

[.2 MNpousBecTn nogknioyeHne gatyvka no
ABYXNPOBOAHOW CXeMe K COOTBETCTBYHOLLEMY
Bxody npubopa, aHanorMyHo TOMY, Kak 3TO
ykasaHo B npumepe Ha puc. [.1.

0.3 MoaknounTb K NUHUKN CBSA3U «AaTUYUK—
npubop» (K NPOTUBOMOMOXHbLIM OT npubopa t°C
KOHLIaM TIMHWM) BMECTO TepMonpeobpasoraTens PucyHok [1.1 - Mopaknioyenne
MarasuH COMpoTWBNeHMs Tuna P4831 (unu  TePMonpeobpasoBatens conpoTUBReHus no
MOAOGHLIA €My C KNacCoM TOYHOCTU He Xyxe ABYXNPOBOAHOM cxeme ko Bxoay 1
0,05).

[1.4 YcTaHOBWTb Ha MarasvHe 3HaveHue, paBHOe COMPOTMBIIEHWIO TepMonpeobpasosaTens npu
Temnepatype 0 °C (50,000 nnn 100,000 Om B 3aBUCMMOCTH OT TMNa NPUMEHSIEMOro AaTymka).

.5 BkniounTe nutaHne npmbopa v Ha COOTBETCTBYIOLLEM KaHane no nokasaHuaM uHavkaTopa
LIN1 3adukcupoBaTb BENWYMHY OTKIOHEHUs TemnepaTtypbl oT 3HayeHus 0,0 °C. [MonyyeHHoe
OTKIMOHEHWe Bceraa AOMKHO MMEeTb MOoNoXuTenbHoe 3HadeHue, a BenuuuHa ero byaeT 3aBuceTb OT
COMPOTMBIEHUS NINHUMN CBA3UN «AaTYNK—MPUBOpP».

[0.6 YcTaHOBWTb AN AaHHOro AaTyuka napameTpom CABUr xapakTepucTukm in.SH koadduumneHt
KOPPEKUMM, paBHbIA 3HAYEHUIO, 3aPMKCUPOBAHHOMY MpU BbINOMHEHUW paboT no n. [.5 (oTkrnoHeHve
nokasaHui LI1 ot 0,0 °C), Ho B3STOMY C NPOTUBOMONOXHBLIM 3HAKOM, T. €. CO 3HAKOM «MUHYC».

Mpumep - [locrne nogkmYeHUss K BXxody BTOPOro kaHana TepmornpeobpasoBaTensi
CONPOTUBIIEHNSA NO ABYXNPOBOLHOM CXEME W BbINOMHeHus pabot no n. [1.5 Ha nHaukatope LINA1
3admKcupoBaHbl Nokasanus 12,6 °C. [ns komneHcaumMm ConpoTUBNEHNUS IMHWN CBA3WN 3HAYEHNE
nporpamMMupyemoro napameTpa in.SH gartyvka TpeTbero kaHarna crneayeT yCTaHoBUTb paBHbiM —012,6.

0.7 MpoBepuTb NPaBUNbHOCTL 3aaHUsi KOPPEKLUUW, ONS YEro, He U3MEHSISI CONPOTUBIEHUS Ha
MarasvHe, nepesecTu npubop B pexxum PABOTA u y6eautbes, YTO NokasaHUsi Ha COOTBETCTBYIOLLEM
kaHane vHamkatopa LIM1 paeHel 0 °C (c abcontoTHOM norpelHocTbio He xyxe 0,2 °C).

0.8 OTkntounTb NuTaHme npubopa. OTCOEANHUTL NUHUIO CBSA3WN «AaT4uK—NpMbop» OT MarasvHa
COMPOTMBIEHUSI U NMOAKMIOYUTL €€ K TepmonpeobpasoBarento.

09 Ecnm ko BTOpoMmy Bxody npubopa Tawke  HeobXxogumo  NOACOELAMHUTL
TepMonpeobpasoBaTenb COMPOTUBMEHMSI MO ABYXMPOBOAHOW cxeme, BbinonHute n. [0.2-[0.8 ans
Bxoaa 2.
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MpunoxeHue E. Undposasn unbTpaums n Koppekumsa nuamepeHun

MpunoxeHue E. LUncpoBasa hmnbTpaumsa n koppekumsa nuasmepeHnin

E.1 UudpoBasa punbTpaumsa musmepeHnmn

E.1.1  [Ona ocnabneHuss BAMSHWSA BHELIHWX WMMNYNbCHBIX MOMEX Ha 3KChnyaTauMoHHble
XapakTepucTuku npubopa B nporpammy ero paboTbl BBeAeHa LuudpoBas dunbTpaums pe3ynbTaTtoB
N3MepeHni.

dunbTpauusi ocyLLeCTBSIETCS HE3aBUCUMO Ans kaxaoro Bxoda v nposoanTcs B ABa aTana.

E.1.2 Ha nepBom 3tane cdwunbTpauyum u3 Eﬁl_(pndwwaumTMlSimnemw)

TEeKyLUNX N3MepeHun BXOLHbIX napameTpoB £ Napanerpel npubopa

- .-
OT(PUNBLTPOBLIBAIOTCA 3HAYEHUS, MMEIOLUME SIBHO ,-,ggow o
BbIpaXXEHHbIE «MPOoBarnbl» UK «BLIGPOCHI». i ms’mnw At
Ona aTtoro npubop BLIMWCISET Pa3HOCTbL MexXay FE el wm‘m“ b el

pe3ynbTaTamm W3MEPEHUN BXOOHOW BeNWUYWHBI,
BbINOMHEHHbIX B ABYX MOCNEAHWX LMKNax onpoca, v
CpaBHMBaeT ee C  33afJaHHbIM  3HaYyeHuewm,
Ha3blBaeMbIM [Monocor punbTpa.

Ecnn BbluncneHHas pasHOCTb MpeBbillaeT 3a4aHHbli npegen, TO Mpou3BOAMTCA MOBTOPHOE
nsmepeHve. B cnyyae nomexu 9TOT hakT MNOATBEPAMTCSH MOBTOPHBIM M3MEPEHWEM W JOXHOe
n3MepeHve aHHynupyetcs. TakoW anroputm MO3BOMseT 3alWuTuTb npubop OT BO3AENCTBUSA
©OVHNYHBIX UMMYMNbCHBLIX Y KOMMYTaLMOHHbIX MOMEX, BO3HMKAIOLWMX Ha NPOM3BOACTBE Mpu paboTe
cunosoro obopyaoBaHus.

Monoca cunbTpa 3ajaeTcd B eAvHMUAxX M3MepsieMoW BenuyuHbl napameTtpoMm in.FG pans
kaxpgoro Bxopaa.

Cnepyetr wvMeTb B BuAy, 4YTO 4YeM Oornblue 3HayeHve [lonockl dwnbTpa, Tem nydle
NMOMeX03aLLMLLEHHOCTb M3MEpUTENbHOrO KaHana, HO MNpu 3TOM (M3-3a BO3MOXHbIX MOBTOPHbBIX
N3MepeHun) Xxyxe peakuusi npubopa Ha ObicTpoe dhakTnyeckoe M3MeHeHWe BXOOHOro napameTpa.
Moatomy npu 3agaHuu MNonockl unbTpa cnegyeT yuuTbiBaTb MakCMMarnbHYH CKOPOCTb M3MEHEHUS
KOHTPONMPYEMOW BEMUYMHBI, @ Takke YCTaHOBMEHHYIO ANs AaHHOro [laTymka nepmoanyHoCTb onpoca.

Mpn HeobxoAMMOCTN AaHHbI PUNBTP MOXET ObiTb OTKMHOYEH YCTAaHOBKOW HYNEBOro 3HayeHus
napamertpa in.FG.

E.1.3 Ha BTOopom 3Ttane comnbTpauum
OCYLLIECTBNSETCA CrNaxuBaHue (AeMndupoBaHMe) curHana C Uenblo YCTPaHEeHWs  LUYMOBbIX
COCTaBNSIOLLYX.

OCHOBHOW  XapaKTepuCTWMKOW Ccrnaxusatowero unetpa sasnsetca [locTosiHHas BpeMeHu
dunbTpa — MHTEpBarn, B Te4eHne KoToporo curHan gocturaet 0,63 OT 3HaYeHNs KaXXAoro N3MepeHus.

[MocTosiHHas BpemeHun unbTpa 3agaeTcs B cekyHaax napameTtpom in.FD gnsa kaxgoro Bxoga.

CnefyeT MOMHWTb, YTO YyBenuueHve 3HayeHus [locTosiHHOW BpemeHu dunbTpa ynyywaeT
NOMEXO03aLUMLLIEHHOCTb KaHana n3mMepeHusi, Ho OAHOBPEMEHHO YBENMYUBAET €ro MHEePLIMOHHOCTb, T.
€. peakums npubopa Ha BbICTpble M3MEHEHNS BXOAHON BEMNUYMHBI 3aMeanseTcs.

Mpn HeobXxoAMMOCTU AaHHBLIN PUNBTP MOXET ObiTb OTKMIOYEH YCTAHOBKOW HYNEBOro 3HaYeHus
napameTtpa in.FD.

BpemeHHble gnarpammbl paboTbl LMPOBLIX PUNbTPOB NpeacTaBneHbl Ha pucyHke E.1.
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MpunoxeHue E. Undposasn unbTpaums n Koppekumsa nusamepeHun

THGM 4
leaKT
t Tt
a) KoHTponupyemas temnepartypa 6) PUNLTPLI OTKMHOYEHbI
THGM
_____________ Tuau )
3apjaHHoe
3xaveHue in.FG
- t a t
B) BkntoueH punbTp in.FG ') BkntoyeH counbtp in.FG m in.Fd

PucyHok E.1 — BpemeHHble AnarpaMmmbl pa6oTbl LucdpoBbix ounbTpoB

E.2 Koppekuusi uameputenbHOM XapakTepUCTUKN 4aTYMKOB

E.2.1 [Ona ycTpaHeHuss HavanbHOW MOrpeliHocT npeobpasoBaHUsi BXOAHbIX CUTHanNoB u
MOrpeLUHOCTel, BHOCUMbIX COEAVHWUTENbHLIMU MPOBOAAMM, W3MEPEHHble U  OTUILTPOBAHHbIE
npnbopoM 3HaYEHUs1 MOTYT ObITb OTKOPPEKTUPOBAHbI.

B TPM151 pnsa kaxgoro Bxoga ecTb OBa Tuna KOPPEKUMW, C MOMOLLbI0 KOTOPbIX MOXHO
OCYLLECTBNATb COBUM U U3MEHEHWE HAKMOHA U3MEPUTENBbHOW XapaKTEPUCTUKU.

E.2.2 caBvr XapaKTepUCTUKN =23 Konhrypausa TPMIS] (Viea ve 33aaH0)
ocyLecTBnseTcs nyTem npu6asneHns K = (3 napamerpe nprbopa
M3MEPEHHON  BeNMYMHE  3HAYeHUs,  3agaHHoro &=L Bxoast
napameTtpom in.SH gnsa gaHHoro Bxopa. 3HaueHue @ [ Broaner

ABC Kopperura "CABHI XapaKTepHCTHIH in.SH

CoBura xapakTepucTUKM JdaTyvka 3ajaetcss B
ABC Kopperuma "HaKnoH xapakTepucTien”  inuSL

eavHMLax u3MepeHus uUsnYecko BenUYMHbI 1
CMYXWUT [ANa  YyCTpaHeHWsi BNWUSHUA  HavanbHOW
MOrpeLLUHOCTM nepBUYHOrO npeobpasoBarens
(Hanpuwmep, 3HayeHus Ro y
TepMonpeobpasoBaTenei CONpoTUBIEHUS).

MNpumevaHne — [lpu pabote c nnaTMHOBBIMM Tepmonpeobpa3oBaTeNnsMU COMPOTUBMEHWS Ha
3agaHHoe B napameTpe in.SH 3HauyeHWe caBWra HaknagblBaeTCs Takke KOPPEKUMUs HEMMHENHOCTU
HCX paTuuka, 3anoxeHHasi B nporpamme 06paboTkut M3MepeHuii.

[Mpumep caBura namepuTenbHOW XapakTepucTukn rpadonyecky npeacTaBneH Ha pucyHke E.2.

E.2.2 N3mMeHeHMe HaKMOHa XapaKTepPUCTUKU OCYLLECTBNAETCA NyTeM YMHOXEHUSI MU3MEPEHHOW
BEeNWYMHbI Ha MOMNPaBOYHbIA KO3I(PULMEHT a, 3HAYeHUe KOTOpOro 3agaeTcs Ans kaxgoro [artuvka
napametpom in.SL. [aHHbIi BWA KOPpeKuunM MOXeT ObiTb WCMONb3oBaH AN KOMMeHcauumn
norpeluHocTet camux [aTumkoB (Hampumep, nNpu OTKMOHEHWW Yy TepmonpeobpasosaTenen
conpoTuenennss napametrpa Wig OT CTaHAAPTHOTO 3HAYEHWs1) UMW MOTPELUHOCTEN, CBA3aHHbLIX C
pa3bpocoM COMPOTUBIIEHWN LUYHTMPYIOLWLMX pe3nucTtopoB (npu pabote c npeobpasoBaTtensmu,
BbIXOHbLIM CUrHanoM KOTOPbIX ABNAETCS TOK).
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MpunoxeHue E. Undposasn unbTpaums n Koppekumsa nuamepeHun

T,°C| T,°C
L - V4
v
100 F 100 + /
6e3 KoppekLum // | 6es koppekuuu /
80 | L7, 80 f \/
I 7 I /
g *r s “1 /
i wtb © Koppekiyet 0l /, ¢ KoppeKuyeit
3; L/ T=Tusw+in.SH | V) T=Tyay*in.SL
gl 20t/ wl P/
(020 0 6 8 100 Ty, 0 20 40 60 8 100 TyC
AR, [50) (71,3)  (Rycym, OM) (50) (713 (Rycas OM)
Rorew  Ro
PucyHok E.2 — Koppekuus PucyHok E.3 — Koppekuus
«CABUT XapaKTepUCTUKN» «HaKMOH XapaKTepuUCTUKN»

3HauyeHve nonpaBoYHOro koaddumumeHTa oL 3afaeTcs B 6e3pa3mMepHbIX eauHULax B AvanasoHe
0,900...1,100 1 nepepn ycTaHOBKOW MOXET ObITb onpeaeneHo no opmyne:

o = ncpak-r . nu:sz

rae O, — 3Ha4YeHne NonpaBoYHOro KoaduumeHTa, ycTtaHaBnIMBaemMoro napamMmeTpom in.SL;
Mepar — PAKTUHECKOE 3HAYEHNE KOHTPONNPYEMOW BXOOAHOW BEMUYNHBI;
Musm — M3MepeHHoe NPUBOPOM 3HAYEHNE TOWN e BENUYUHBI.

Mpumep M3MEHEHWs HaKIoHa W3MepUTENIbHOW XapaKTepUCTWMKM rpaduyecku npeactaBrieH Ha
pucyHke E.3.

OnpegennTb HeoOXOAMMOCTb BBEAEHUSI MOMPaBOYHOTO  KO3PULMEHTa MOXHO, W3MepuB
MakcuMmarnbHoe unu 6nunskoe Kk Hemy 3HadeHve napameTpa, rae OTKIIOHEHUE HaKIoHa 3MepUTENbHON
XapaKkTepucTuku Hanbonee 3aMeTHO.

BHumaHue! 3agaHne KOPpPEKTUPYIOLWLMX 3HAYEHUW, OTNNYAOLIMXCS OT 3aBOACKUX YCTaHOBOK
(in.SH = 000.0 n in.SL = 1.000), n3ameHsaeT cTaHAapTHble MeTponornyeckue xapakrepuctnkm TPM151
M JOIKHO MPOU3BOAUTLCS TONBbKO B TEXHWYECKM OBOCHOBAHHBLIX Cryyasix KBanuuumMpoBaHHbLIMU
crneumnanmcTamu.
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Mpunoxenue XK. MUO-perynatop un napameTpbl €ro HACTPOUKMU

MpunoxeHue XK. NMUO-perynaTop u napameTpbl ero HACTPOMKU
.1 O6wwme npuHumnebl MUL-perynupoBaHusa. MNapameTtpsl MUA-

perynsatopa
X.1.1 NUAO-perynaTop u ero koachduruneHTbI
M A-perynsatop (NPOMOPLIMOHANBHO- £ Konurypausa TPMIST (M we 33a3H0)
nHTerpansHo-and depeHumanbHbIn perynarop) & ] NapaneTpe! nprbiopa
BblAaeT aHanoroBoe 3HadeHue BbIXOAHOro curHana, & Perynaroper
HanpaeneHHoe  Ha  YMEHbLUEHWEe  OTKMOHEHWs # @‘_’{’WWP i
TEKyLLero 3Ha4YeHusi KOHTPONMPYEeMOW BEMUYMHBLI OT & EE nug-perynarop
YcTaBKu. &8¢ MoNOCa NPONOPUMOHANLHOCTH

ABC MOCTOAHHAA HHTErPHPOSaHHA b

BobixogHow curHan MO-perynatopa Y;
A A pery. P ! A5C tdfti - oTHOweHKe NA k MW

paccuuTtbiBaeTcs no hopmyne:

1 AE, 1 ¢
Yo=—|E+1, +— 3 E; At
' X-: ' A Afm:m Ty Z{) e

roe Xp - rofioca nponopLyoHansHoOCTK;
E; - pa3HOCTb MeXay YCTaBKOM 1 TEKYLLMM 3HaYeHueM T; KOHTponupyemomn
BEMMYMHBI, UM PacCornacoBaHue;
T - anddepeHLmanbHas NOCTOsIHHAS;
AE; - pa3HOCTb Mexay ABYMS coceaHVMU nameperuamun E; n Eiq;
Aty - BpeMs Mexay AByMs coceqHuMmn namepennamun T, n Tiy;
™ - WHTerpanbHas NOCTOSHHAS;

HaKOMMeHHas B i-i MOMEHT BpeMeHM CyMMa paccornacoBaHui

N

> E

i=0
(nHTerpanbHasa cymma).

Kak B1gHO 13 opmyribl, CUrHan ynpaeneHus SIBASIETCS CYMMOW TPEX COCTaBISIHOLLMX:

—  nporopuuoHansHon (1-e cnaraemoe);
—  uHTerpanbHou (3-e cnaraemoe);
—  auddpepeHumansHom (2-e cnaraemoe).

I'Iponopu,uouanbua;l cocTaBndawwWan 3aBUCUT OT paccornacoBaHus Ei, n ortBeyaer 3a

peakumio Ha MTHOBEHHYHO OLLIMGKY perynupoBaHusi.

VIHTerpaanaﬂ cocTaBndLWan CcoOepXut B cebe HaKOMJIeHHY0 OIJJVI6Ky perynmpoBaHuna

N

Z E.At, . W nossonser [obUTbCA MakCcUMarnbHON CKOPOCTU OOCTWKEHUS yCTaBKuW.
i—tec

i=0

OuddepeHumanbHan COCTaBRAIOWAA 3aBUCUT OT = &5 Konburypauna TPHISI (Ve ne 3aaa0)
AE/AY ot o el
CKOPOCTM M3MEHEHWSI  paccornacoBaHus il Atnan 1 &5 @l Pocynsropsi
NMo3BONSIET YNy4ylUUTb KaYeCcTBO MEPEXOAHOro npouecca. @ EE perynarop e
Onsa ahbdekTnBHON paboTbl MA-perynsatopa & mag-perynarop
Heobxooumo nopobpaTb AN KOHKpeTHoro obbekTa ‘:“M""‘W”“’m
OrparsISesie MAHFMYMA HHTErDANS
perynupoBaHnsa  3HadeHuss  koadpduumeHtos  MAI- P 2

perynaTtopa Xp, Tu U Ty (COOTBETCTBEHHO, NapameTpsl Pb,
ti v td.ti, nocnegHyn 3agaeTca kak OTHOLLEHNE Tp/Ty).
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Mpunoxenue X. MAO-perynatop n napameTpbl €ro HaCTPOWNKMU

Hactpoviky MNWO-perynstopa pekomMeHOYeTCs BbIMOMHATL B aBTOMAaTUYECKOM pexume (CM.
n. 12.6). MNpwn HacTpoiike BpyYHyto Bbl MoxeTe onpeaenvTe NpubnuautensHble 3Ha4eHUsi NnapameTpoB
MAO-perynatopa no MNpunoxeHuio XK.2.

X.1.2 HomuHanbHas BbixogHaA MOLWHOCTb. OrpaHM4yeHne HakonneHusa
WHTerpanbHON cocTaBnsoLlen

MoBeneHne obbekta npu knaccudeckom MUO-perynupoBaHuy npeacTaBrneHo Ha pucyHke XK.1,
TOHKasi NIMHKS.

Kak BugHO, npu pnutensHoMm Bbixode Ha ycTtaBky [M[-perynatop  npowsBogut
«nepeperynmpoBaHve» obbekTa. «llepeperynmpoBaHme» CBS3aHO C TEM, YTO B NpoLecce Bbixoda Ha
YCTaBKy HaKOMWIocb O4YeHb BONbLLOE 3HAYEHWE MHTErpanbHOW COCTaBMALLEN B BbIXOAHOM CUrHarne
perynsTopa (MOLLHOCTHM).

Mocne «nepeperynMpoBaHns» HaYNHAETCS YMEHbLUEHNE 3HAYEHUS UHTErParibHOM COCTaBMSIOLWEN,
4YTO, B CBOK OYepenb, NMPUBOAWT K NPOBany HKe YCTaBKU — «HELOPEerynupoBaHuio». Tomnbko nocne
OfHOro-aAByx Takux konebanun NMNO-perynsaTop BbIXoAMT Ha Tpebyemoe 3Ha4eHne MOLLHOCTM.

Bo wu3bexaHvne «nepeperynupoBaHusiy U «HEOOPErynupoBaHUsi» HEOOXOAMMO OrpaHuuuTb
CBEPXY U CHWU3Y 3HAYEHNE HAKOMNEHHOWN MHTErpanbHOW COCTaBMNSOWEN.

T
Yeragka ——fif-— =
T
Yerasra |-———oF——Ng o
Bpema
Brixognan pe
MOLWHOCTE, %
P.nom pF—7#—— ———
Bpems
Murer- P
pansHas 0
COCTaBNAIO-
was, % Bpema
T e e e e Wurer-
SEis pansHas
e 1 COCTaBNRIO-
was, %
iUPr }= o RN E R
0 0 S
Bpems fmin fomeee = —— Bpems
PucyHok X.1 PucyHok X.2

Mpumep. Nveetcs neyb, Ans KOTOPOW U3 OMbITa W3BECTHO, YTO AN NOAAEPXaHWS OnpeaeneHHown
ycTaBku TpebyeTtca mowHocTb oT 50 % ao 70 %. Pasbpoc mowHocTn B 20 % Bbi3BaH M3MEHEHUAMU
BHELWHWX YCMOBWIA, HanmpuMep TeMmnepaTypbl HapyXHOro BO3dyxa. Torga, BBOAS OrpaHuyeHue
MHTErpanbHOM COCTaBnstoLLen, T. e. 3aaaB napametpbl i.min = 50 % n = 70 %, Mbl MOXXeM YMEHbLUUTb
«NepeperynmpoBaHre» U «kHeLoperyrimpoBaH1e» B cUcTeMe (CM. pucyHok XK.1, Tonctas nuHus).

BaxHo! Crnegyet noHMmaTh, YTO orpaHuUyeHust napameTpoB i.min u i.UPr pacnpocTtpaHsioTcs
TONbKO Ha WMHTerparnbHyl cocTaBnstoLyto. KoHeyHoe 3HayeHne BbIXOOHOW MOLLHOCTM, MOny4YeHHoe
KaKk cymma MponopuMoHansHon, AvddepeHumansHon U UHTerpanbHOW COCTaBMsOWMNX, MOXET
nexaTtb BHe npegenos, 3agaHHblX i.min n i.UPr. OrpaHu4eHne KOHEYHOro 3Ha4YeHUsi BbIXOOHOMN
MOLLHOCTM B cucTeme 3agaetcsa napameTtpamu P.min n P.UPr (cm. n. 3.5.3).

[nsi ymeHbLUeHUst konebaHuin Npu NepexoaHbIX NPOoLeccax MOXHO Takke 3aAaTh HOMUHAMbHYHO
MOLUHOCTb. HOMMHanbHasi MOLLHOCTb — 3TO CPedHsIi MOLLHOCTb, KOTOPYH Hado nogatb B OOBbEKT
perynupoBaHuns Ans JocTmxeHust Tpebyemon yctasku. B Hawem npymMepe HOMMHamNbHYO MOLLHOCTb
P.nom HyxHO 3apatb paBHon 60 %. Torpa npu paboTe K 3HAYEHUI BbIXOAHOW MOLLHOCTM,
paccunTtaHHon MWO-perynsitopom, 6yoeT npubaBnaTbcs HOMUHAanbHas MOLHOCTb. [Mpu 3apaHum

97



Mpunoxenue XK. MUO-perynatop un napameTpbl €ro HACTPOUKMU

HOMUWHANbHON MOLLHOCTM MapaMeTpbl OrpaHUYEHUsI MHTerpana HeoOXoAMMO 3ajaTb OT 3HaYeHUs
P.nom. B Hawem npumepe Ansi AOCTMXKEHUS 3HAYEHWS MHTerpanbHoWn cocTasnsowen ot 50 % go
70 % v npu P.nom = 60 % Heobxoaumo 3aaatk i.min =-10 %, a i.UPr = +10 %.

Pa6ota cuctembl ¢ 3agaHHOW HOMMWHANbHOW MOLLUHOCTHIO U OFPaHUYEHUSIMU UHTErparbHOW
cocTaBnsioLen nokasaHa Ha pucyHke XK.2. Kak BUOHO 13 pucyHka, nepexoiHblvi mpouecc npoTtekaeT
HeCKOmnbKo BbICTpee, T. K. 3HA4YeHWe BbIXOAHOW MOLLHOCTU Cpa3y HauuMHaeT pacTty oT P.nom, a He oT
HyneBoro 3HayeHus. Takke 3agaHne P.nom Heobxoavnmo npu ncnonb3oaHun M-perynsaropa.

XK.2 OnpepgeneHue napameTpoB NpeABapUTENIbHON HAaCTPOWKHU

perynsatopa
MpuBedeHHbI HWXe MeTon no3sonser T to6
onpeaenuTb  NPUBNU3UTENbHBIE  NapaMeTpbl
HacTpoviku  perynatopa Aans  obecneyeHus LFY o ity pp——

BO3MOXHOCTM  MOCIiedyloWwero  NpuMeHeHus
TouHown aBTOHACTPOMKW. 3710 ObiBaeT
HeoGXoaMMO B CrnyYae, €ecnu npoBedeHue |
npeaBapuTENbHON HACTPOMKU B aBTOMaTU4ECKOM |

pexume  HegonycTumo.  [pyBas  oueHka Tt T ~I
napameTpos perynatopa  OCHOBaHa  Ha 01 ty

BPEMEHHbIX  XapaKTepuUCTUKax  MepexoaHou PucyHok )K:j’ - Fpaduk
YHKUMMN 0BBEKTA perynmpoBaHust. nepexoAHoi GyHKLUUM

[na cHATMS nepexodHON (YHKUMM OOBLEKT BbIBOAAT B pabouyio obnactb B py4HOM pexume,
[oxupalTes  cTabunusaumm  perynupyemMon  BeNWYMHBI U BHOCAT BO3MYLUEHUE W3MEHEHWEM
ynpasnsiowero Bosgenctens Ha AP, [% oT Anana3oHa M3MeHeHVs ynpasrsiollero BO3AencTBus).
CTtposT rpadmk nepexogHomn yHkumm (cM. pucyHok XK.3).

Mcnonb3ysa rpaduk, BEIYMCIUTD:

tos =11 — 7T,
Vob = (T2 — T1)/(tes X AP),
Ti = 47,
Xp =2 X T X Vop,
roe:
Xp - norioca nponopunoHansHoOcTy, [ea. nam./%];
T - NocTosIHHAsA 3anasgblBaHus, [Cl;
tos - NocTosiHHasi BpeMeHU 06bekTa, [c];
Voo - MaKcMmarnbHasi CKOPOCTb M3MEHEHNSI PErYNMPYEeMO BENNYNHBI
nNpv U3MEHEHWUWN 3afaHnsA Ha OAWH NPoLUeHT, [eq. nam./%/c];
T - MHTerpanbHas NocTosiHHas, [c];
T, - yCTaHOBMBLLEECS 3HAa4YeHMe perynupyemon Benu4iumHel, [ea. nam.];
T4 - HavarnbHoe 3HaveHwue, [ed. u3m.];
AP - M3MeHeHWe ynpasnsoLLlero Bo3aencTauns, [%].

Koadbdpuument  1T,/T, (napametp td.ti), onpepenstowmn gono  AuddepeHumanbHon
cocTaBnsoLLen, Boibupaetcst u3 nHtepeana [0,1...0,25].

KoHkpeTHoe 3HayeHne 7T,/T, 3ajaeTcsd C y4eTOM pearnbHbIX YCMOBWUW 3KChnyataumn u
XapaKTepUCTUK UCMOMb3yeMbIX TEXHUYECKUX CpeacTB. [ns Toro, 4Tobbl onpedenvTb OnTUManbHoe

3HayeHwue Ty/Ty, HEOBXOANMO CONOCTaBMTb PAabOTy CUCTEMBI B pearibHbIX YCNOBUAX KCNyaTaumm npm
ABYX-TPeX pasnuyHbIX 3Ha4YeHUAX TT,/T, (Hanpumep, npu T,/T, = 0,1; 0,15 n 0,25).
Mo ymonuaHuto BBeAEHO 3HaYeHue T,/T, = 0,15.
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NPUNOXEHUE WU. 3SAOAHUE 3AOEPXEK OJ1A
ABYXMO3UUMOHHOIO PErYNATOPA

3agaHve  3agepxek  Ans [BYXNO3MLNOHHOIO

(ON/OFF) perynatopa Mcronb3yloTcs Mpyu ynpasneHumn - '_""‘P"““E’PH NPUEOPA
= Perynatopsl
TexHomornyeckum  obopyaoBaHueM, K KOTOPOMY " Perynatop N...
NPeabaBATCA XecTkue TpeBoBaHus M0 pexumy = Apyxnoauusonnsii (ON/OFF)
pa6OTbI. ¥ BpewA Janepsey ekn/agen. MM dl.on
MpuMepoM MOXeT 6biTb Hacoc UMM KOMMPeccop, ¥ MUAHWMANEHOR Bpeus yagpuckis MIM

KOTOPbII HEMb3si BKIKOYATH CIMLLKOM YacTO WNW HENb3s VeI S YIP H:l“;";w

BbIKIOYaTb, €CNM OH He npopaboTan 3ajaHHOe BpeMmsi, & BeKEHHON cocToRrms HE.oF
WM Henb3si BKMNOYaTb, €CMM OH He  «OTAOXHYI»
HeobxoanMoe Bpemsi.

Takke WCnonb3ys 3adepXku [1BYXNO3WLMOHHOMO perynsitopa, MOXHO MNpU cTapTe CUCTEeMbI
obecneynTb BKNOYEHNEe oaHOro 06OpyAOBaHUsi Mocne TOro, Kak Apyroe 3arnycTuTcs M BbIMAeT Ha
TpebyeMbliii pexxumM paboTbl.

N.1 3apepKKu BKIHOYEHUA/BLIKIIOYEHUA UCTIONTHUTENBLHOIO

MexaHun3mMma
3a0epKKn BKIIOYEHUSI U BbIKIIOYEHNs! Ti
UCTIONHUTENBHOMO  MeXaHuW3Ma  UCKITYaloT Bpems <dL.oF
KpaTKOBPEMEHHbIE U NMOXHble cpabaTbiBaHUs /r\
Perynsitopa 4 Tem CaMbIM MpefoTBPALAT  yeraska + HYS.C/2 | A e
nuKoBble BKtoveHns VM. [ \

Ycraska
Ons  [IByxno3uuMOHHOrO  perynsrtopa /

MOXHO 3a4aTh [ABE 3a4epPXKKU:

Ycraska — HYS.C/2 '/ -

spemsi <dL.on

— BpeMsl 3adepxku BknodeHus VIM S|
dL.oF; Lo Lo
— BPEMSI  33[EePXKKA  BbIKIIOYEHNS [ T -
M dL.on. CoctoaHue 4 : } ‘ } Bpems
B MomeHT, korga Perynstop nOorkeH "Harpesarena” || Gea3sazepxek !
nepekniounTb coctosHne MM, HaunHaeTcs BKN.
OTCYET BPEMEHW 33[EepPXKKU U MepekrioyeHne BLIK. -
Grokmpyetcsi. Mo WUCTeUYEHMM  BpPeMeHM | Bpems
sagepxkn dL.oF (dL.on) npowsBoguTtcs ..“£°CT°"""e.. |
pesatens I I ¢ 3agepxkamy |
npoBepKa BLIXOAHOTO curHana Perynsitopa, 1 o | |
€CMN €0 3HaYyeHue He W3MeHUrNoch, TO i |
coctosiHne M nepekntovaeTcs. BolK, Bpems
Pa6oTa [IByXNO3WULMOHHOMO perynsitopa
C 3a/lepXKamMu NokasaHa Ha pucyHke U.1. dL.of L dLon

PucyHok WU.1 - PaboTa [1Byxno3uLMOHHOIoO
perynsiTopa ¢ 3agepxkaMmu
BKNtoYeHus/Bbiknioyeunsa UM
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.2 YaepxaHne UCNOSNTHUTESIbHOIO MeXxaHnama Bo
BKNHOY€HHOM/BbIKITHOYEHHOM COCTOSAHMU

YpepxaHne UM BO BKIOYEHHOM UMW BbIKIIOYEHHOM
COCTOSIHUM MOXET WCMOMb30BaTbCA Afsl 3aliuThl Tex
UCMONHUTENbHBIX MEXaHUW3MOB, KOTOpble MO CBOUM
TEXHUYECKMM XapaKkTepucTukaM He MOryT 3anyckaTbes,
rnoka He NpOCTOsINM ONpPeaeneHHOro BPEMEHU, UMW TeX,
KOTOpble He MOryT BblkMYaTbCcsl, He oTpaboTas
onpegeneHHoe Bpems.

[ns oBYXMO3WULMOHHOIO perynstopa MOXHO 3adaTb
BpEMSI  yAepXaHusi BO  BKITIHOYEHHOM/BBIKIIIOYEHHOM
cocTosiHuK B napameTpe Ht.on.

B momeHT, korga coctosiHe WM nepekntovyaeTtcs,
HauMHaEeTCsl OTCYET BPEMEHMW YAEpXaHusi, B TeveHue
KoToporo obpaTHoe nepekmtoyeHne WM  6Gnokupyercs.
Ecnu no uncteveHnn spemenun yaepxaHua Ht.oF (Ht.on)
3HayeHVe BbIXOQHOrO curHana Perynsitopa M3MeHWrnochb,
TO COCTOsIHNE M nepekmno4yaeTcs. Pa6ota
[IByXMO3MLMOHHOIO perynatopa C yAepXXaHuem rnokasaHa
Ha pucyHok W.2. Ecnu Bbl 3adanu epemsi 3a0epxKu
nepeknrodeHuss (cm. n. W.1), TO oOTc4eT BpemMeHu
YAEPXXaHUS  HauyMHaeTcs C  MOMEHTa  pearibHOoro
nepexkntoveHns VM, 1. e. ¢ yyeTom 3agepxku dL.on.

T
Yeraska + HYS.C/2 \\***
Ycraska
Yeraeka — HYS.C/2
Bpems
CocrosiHue
"Harpesarens” 6e3 yaepxanus
BKII,
BbIKII.
Bpems
CocrosHue
"Harpeeartens” € yaepxanuem
BKJI.
BbIKN.
Bpems
Ht.on Ht.on

PucyHok U.2 - Pa6oTa
[BYyXno3uLMOHHOro perynsropa
c yaepxaHuem UM
BO BKIMHOYE€HHOM/BbIKITHOYEHHOM
COCTOSIHUM

OGpaTHoe nepekxrnyeHne MM no ucteyeHun BPpeEMEHU yaepXXaHnAa TakkKe nponcxoauT C y4eTom

3aepPKKu.

Mpn crapTe nporpammbl TEXHOMOrO, a Takke MNpU nepexode C Llara Ha lar uHorga
TpebyeTcsa.yaepxaHue VIM B BbIKIIOYEHHOM COCTOSHMM. OTO GbiBaeT HeobXxoAMmO ANns Bbixoda Ha

pPeXumMm OONOSTHUTENbHOIo OﬁOpy,D.OBaHI/IFL

Bpemsi yaepxaHus MM B HauvarbHOM COCTOSIHUM MpW CTapTe WM nepexofde Ha HOBbli Lwiar

3apaetca B napametpe Ht.oF.

BHUMAHUE! Pabota napametpa Ht.oF pacnpocTpaHseTcs Ha nepexopd C BbIKIMHOYEHHOrO
COCTOSIHUSI NPV 3afaHHOW 30He HevyBCTBUTENbHOCTM B napameTpe db. lMogpobHee o pabote
napameTtpoB Ht.oF u dL.oF cmoTpu B nonHom pykoBoacTBe no akcrnyatauum TPM 151.
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MpunoxeHue K. Kpatkoe onncaHme moamndukaumm npnéopa TPM151

K.1 Mpubop TPM151 BbinyckaeTcs B HecKomnbkux Moaudukaumsax. CmeHa wmoaudwmkauum
npubopa ocyLlecTBNsSIETCA C NOMOLpb nporpaMmmbl «KoHdurypatop TPM151» nytem 3anucu B
npubop cooTeeTcTBytowero darvna (cm. n. 10.7.2). MNpn 3aTOM crnegyeT y4uTbiBaTb, YTO NULEBbLIE
naHenu NpmbopoB pasHbIX MOAWUUKALMIA MOrYT OTNNYATLCS.

Kpome ToOro, nonb3oBaTenlb MOXeT cO3[aTb 3akasHyl KoHdwurypauuo npubopa TPM151,
covetawowylo B cebe anemeHTbl pasHbix Moaudukauwn. [lonb3osaTtenb MoxeTe caenatb 3TO
CaMOCTOSITENIbHO WNW  BOCMONb30BaTbCA ycnyramu KomnaHum OBEH, obpaTuBlumce no agpecy
trm151@owen.ru.

Mepen cospaHuem cobcCTBeHHOW MoaMdMKauMum HeobxoaMMoO M3y4uTb onucaHue 6a3oBoro
npubopa TPM151 Ha kOMNakT-AMCKe, NOCTaBNSAEMOM B KOMMIIEKTE C NPMBOPOM.

TPM151-01

JIEVTITS
1
/—

Jlatunk

UM1 (Harpesatens)

PEMYIIATOP 1 }—»‘

BbixogHoii
anemeHt 1

PR

WM2 (Harpesarens)

BoixoaHoii
3NEMeHT 2

e e— }_Ml

TPM 151-01. 2 KaHana nowaroBoro perynvpoBaHusi MO U3MEpPeHHOW BenuuvHe, Kaxabli KaHan
noaknoyeH Kk ceoeMy BbixogHomy anemeHTy. Perynsitop moxeT pa6otatb B pexumax ML u
ON/OFF.

2 o

Hatunk
TPM151-03 NONoXeHs
,ﬂﬂTHHK \r___________
o> Bion 1 :
|
Brlumc- |
Jlatunk nurenb H PETYNSITOP }
2 I -
BeixonHoi |
/s [ |Bop2( |
| = Loreven 2] MM
| | (sansuxxa)
. \
TPM 151-03. OgHokaHarbHOe noLuaroBoe perynmpoBaHue 3aBIpKKOV C AaTYUKOM MOMNOXKeHNs unv 6es.
TPM151-04
Jaryuk 5 — WM (narpesatens)
1 bIXOOHOW
o PENYISTOP H Butoioi I__'mj_
Bblunc=
,ﬂaT‘MK JTens
2 BbixoaHoiA
o WHCMEKTOP H Bty |__.®
CurHanusauns

TPM 151-04. OpHokaHanbHOE MOLlaroBoe perynupoBaHMe Mo W3MEPEHHOW WNW BblIYUCIIEHHON
BenuuuHe. Mimeetcs 6ok KOHTPONS HaxOoXAEHWUs1 BENWYMHBI B JONYCTUMbIX rpaHuuax (MHcnekTop).
CurHan oT WHcnekTopa nogaetcsi Ha BbixogHOW aneMeHT 2, K KOTOPOMY MOAKMYaeTcss CpeacTBo
aBapuNHOW CUrHanuaaumm (namna, 3BOHOK U T. A.).
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TPM151-05

JIEYETS WM (Harpesartens)
1 BrixoaHoit
)—»—>| PETYNATOP o }——»@1

Ipacpmk }
ﬂ,aT“MK YCTaBKH
2 BuixoaHoi#
AT _’I MHCTEKTOP [—>1 owent 2 }_ ’ ®
Curnanuzaums

TPM 151-05. OpgkokaHanbHOe MnoluaroBoe perynupoBaHune, npu aTom YcTaBka Perynstopa moxer

ObITb CKOppEeKTMpoBaHa MO OMNpefernieHHoON (YHKUMM OT 3HayeHusl, M3MepeHHoro Ha Bxope 2.
MmeeTcs 6nok MHcnekTopa, coegnHeHHbIn ¢ BO2.

TPM151-06
[Darunk
1 BeixopHoR
/o——>| FERIEI anemexT 1 }_
Latunk
2 padmk BbixogHo
o ) e B "

(3amBuxka)
TPM151-06. OakokaHanbHOe MoLLAroBOe perynupoBaHue 3aaBubkkon 6e3 gatumka nonoxenus. Mpu

aTom YcTaBka Perynatopa MoOXeT ObITb CKOPpPEKTMPOBaHa Mo OnpefeneHHo PyHKLMM OT 3HavYeHus,
n3mepeHHoro Ha Bxoge 2.

TPM151-07
[Latumk = = MM (Harpeearent)
1 bIXOJHOM
/wa» Bxop 1 PEMYNATOP |—» T >
Bbiyuc-
nuTeNk =
Rerne Boroman | | 4.0
/074‘ Bxog 2 PETUCTPATOP |—»| T 2 -
(LLAM)

TPM 151-07. OpkokaHanbHOEe nollaroBoe perynupoBaHne Mo W3MEPEHHOW WU BblYMCIIEHHON

BenuynHe. OTa BenuunHa aybnupyetca Ha LIAM 4...20 MA, K KOTOPOMY MOAKIOYAETCS aHanorosbIi
perucTpaTop.

TPM151-08
Natunk WM1 (Harpesatens)
1 BuixopHoi
- persio 1 |-o| S’ | T
Latunk

UM2 (nanp.,
3aCN0HKa
nogayu napa)

<
£
TPM 151-08. OgHOBpeMeHHOE MOoLLaroBoe perynupoBaHne TeMmnepartypbl U BNaxHOCTU. Bbluncnexve

BMaXXHOCTW NPOU3BOAUTCS MCUXPOMETPUYECKUM METOLOM MO TEMMEPATYPE KCYXOro» U «BRAXHOTO»
TEPMOMETPOB.

Bbiunc- _
2 MTEns _>| PETVAISITOP 2 H e I_
@ BNAXHOCTH ANEMEHT
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TPM151-09
Jaryuk B 5 WM (narpesatens)
q BIYNC= bIXO[HO#M
/;_*| Bxop 1 e H PETYISTOP }_. anewer 1 }7
Patunk 3 5 YcTpoiicTeo,
2 ‘eHepatop bIXOTIHOM Tpedylouiee
Vad MMYIBCOB H anemeHT 2 }__b nepuon.
BKNIQYEHUS/

BbLIKNHOYEHNA
TPM 151-09. OpHokaHanbHOEe MOLaroBoe perynupoBaHMe Mo M3MEPEHHOW WNU BblYMCNEHHON
BenuuuHe. Ha BTOpOW BbIXO4 Npnbopa MOXHO Ha onpeAeneHHOM Lware nporpaMmbl nogatb Nepuoamn-

YecKkne MmnynbCbl AnA BKNKYEeHUA OONONMHUTENbHOIo OGOpyD,OBaHVIﬂ nnn curHanmn3auum o xoae Tex-
HOJlorm4yeckoro npowdecca.

TPM151-10

JHarunk
1 /_
Harunk

2

WMM1 (warpesartens)
BhixoaHoit
anemeHT 1

BeixoaHoiA
anemext 2

PETYNATOP

Bbiyuc-
nuTens

M2 (xonc HHK)

TPM 151-10. OgHokaHanbHOe MnoLwaroBoe perynupoBaHMe C MOMOLLbIO CUCTEMbl «HarpeBaTefb -
XONOANINBbHUK- MO M3MEPEHHOM NN BLIYUCIIEHHOW BEMMYMHE.
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