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BBepeHue

Hactosdwee PykoBoacTBO MO SKchnyatauuMu — NpefHasHavyeHo AN O3HaKOMIEHWS
obcnyxumBarolero nepcoHana ¢ YCTPOMCTBOM, MPUHLMMOM [eVCTBUSA, KOHCTpyKuuew, paboTon u
TexHnyeckum obcnyxuBaHvem uameputens-fINQ-perynstopa ¢ ABymsi Bxogamu u AByms BY
OBEH TPM151-04 (B AanbHeiweM no TekcTy uMeHyemoro npubop).

HacTosilee PykoBOACTBO MO 3KCMnyaTauuMu pacnpocTpaHseTcs Ha npubopbl UCMOMHEHWN,
N3roToBIEHHbIX cornacHo TY Y 33.2-35348663-001:2008.

Mpnbop wusroTaBnMBaeTcsi B HECKOMbKUX WCMOMHEHUAX, OTMNYAOLMXCA KOHCTPYKTUBHbBIM
MCMNOMHEHMEM 1 BUAOM BCTPOEHHbIX BbIXOAHbIX YCTponcTB (BY) ana ynpaBneHus MCNOMHUTENbHLIMA
mMexaHusmamu. ViHgpopmaumsa o ucnonHeHuy ykasaHa B Kofe Ha3aHust npubopa:

OBEH TPM151-X.XX.04

[Koumpmnsuoe UCMONHEHHe

|Tb|ﬂ BCTPOEHHOrO BbIXOAHOrO YCTpoiicTsa 1

[ Tun BcrpoenHoro Bbixoakoro ycTpoiicrea 2 |

KoHcTpykTMBHOE MCnoOMHeHue:

H — kopnyc HacTeHHoro KpenneHusi ¢ pasmepamu 105x130x65 MM 1 cTeneHbto 3aLumTbl kopryca [P44.

LLI1 — kopnyc LWMTOBOroO KpenneHus ¢ pasmepamu 96x96x70 MM 1 CTENEHbIO 3aLUUTbl CO CTOPOHbI
nuueson naHenu 1P54.

[abapuTHble YepTEXM KOPNYCOB Pa3nunyHbIX TUMOB NpuBeaeHb! B MNpunoxeHun A.

Tun BCTPOEHHOTO BbIXOAHOro ycTponcTBa 1:

P — pene anekTpomarHuTHble;

K — onTonapbl TpaH3UCTOpPHbIE N-p-N-TUNa;

C — onTonapbl CUMUCTOpPHbIE;

T — BbIXOA ANSA YNPaBneHNs BHELLUHUM TBEPAOTENbHbBIM pene;

U — umndpoaHanoroBbin npeobpasoBaTtenb «napameTp-Tok oT 4 Ao 20 MA»;
Y — LAI «napameTp-HanpsxeHue».

Tvn BCTPOEHHOTrO BLIXOAHOIO YCTPOMCTBA 2:

P — pene anekTpoMarHuTHble;

K — onTonapbl TpaH3NCTOpPHbIE N-P-N-TWNa;

C — onTonapbl CUMUCTOpPHbIE;

T — BbIXOA4 ANSA YNpaBrieHUsl BHELLHWM TBepAOTENbHLIM perne.

BHumanume! MNpnbop OBEH TPM151-04 moxeT 6bITb NepekoHdurypupoBaH noa npubop apyroro
ncnonHeHuss OBEH TPM151-xx. KpaTkoe onncaHue ncnonHenun npubopa OBEH TPM151 nprBeaeHo
B [punoxeHun W. W3veHeHne KoOHdUrypauum OCYLUECTBNSETCA C MOMOLLb  Mporpammbl
«KoHdpurypatop TPM151» Ha K (cm. n. 8).

Kpome Ttoro, Ha 6aze OBEH TPM151-04 mOXHO co34aTb HeCTaHOapTHYK KOHdurypaumio,
coaepKallyo aneMeHTbl pasHbIX UCNonHeHWn. 3a Noapo6HO KOHCyNbTaumen obpalaTecs B rpynny
TexHnyeckon nogaepxku OBEH.

Ucnonb3yembie abbpeBuaTypbi:

BY — BbIxOAHOE YCTPONCTBO,

WM — ncnonHuTenbHbIn MexaHu3m,

HCX — HoMuHanbHasi cTaTuyeckas xapaKkTepuctuka,

TN —npeoGpasoBaTerib TEPMOINEKTPUYECKUN,

TC — TepmonpeobpasoBaTternb CONPOTUBIIEHMS,

TCM — TepmonpeobpasoBaTterb CONPOTUBIIEHUS MeOHbIN,
TCI — TepmonpeobpasoBaTenb CONPOTUBIEHNUS NNATUHOBbIN,
LIAN — umdpoaHanorosklii npeobpasoBaTterb,

LW — undpposon niagnkartop.
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1 HasHa4yeHue npubopa

1 HasHa4yeHue npubopa

1.1 MNpubop npepgHasHayeH [AnNs  MOCTPOEHUSI aBTOMATUYECKUX CUCTEM  KOHTPOMs U
perynmpoBaHnsi NpPOM3BOACTBEHHLIMU TEXHOMOrMYECKMMN MpoLeccaMn B PasfuyHbiX obnacTtax
NPOMBILLIIEHHOCTH, B CEMbCKOM M KOMMYHarnbHOM X03AMCTBeE.

1.2 Mpnbop BbINONHAET criegytoLime PyHKLUN:

n3MepeHve OfHOM WnM  ABYX (U3NYECKUX BEMUYMH, KOHTPONUPYEMBIX BXOAHBIMU
nepBUYHBIMU U3MEPUTENbHLIMU NpeobpasoBaTensmMu;

uncpoBas UNbLTPAUUSt ANsl  YMEHbLUEHUS BNUSIHAST Ha  pe3ynbTal  M3MepeHus
NPOMBILLIIEHHBIX UMMYIbCHBIX MOMEX;

KOPPEeKUMsl  U3MEPEHHbIX BEeNWYMH  ONsi  YCTpaHeHWsl  MOrpeLuHOCTEN  NEPBUYHbLIX
npeobpasoBarenei;

BblYMCIIEHME 3HAYEHMS (DU3NYECKOM BEMUYMHBI MO 3aAaHHON hopmyne;

oTObpaxeHne pe3ynbTaToB U3MEPEHUWA UMW BbIYUCIIEHUA HA BCTPOEHHOM CBETOAMOAHOM
yeTblpexpaspsaHoM undpoBom nHankatope (LN);

perynmpoBaHue O4HOW M3MEPEHHOW UM BbIYUCTIEHHOW hmn3nyeckorn BenuuuHel no ML nnm
[OBYXMNO3ULMOHHOMY 3aKOHY;

U3MEHEHMWE YCTaBKN PErynupyemMon BENUYUHbLI MO 3a4aHHON TEXHONOMMYECKON NporpaMme;
hopMMpoOBaHWE aBapuMHOIO curHana npu OBHapYXeHUW HEeWCnpaBHOCTU MNEPBUYHBIX
npeobpa3oBaTenel C OTOGpaxKeHNeM ero NPpUUUHbI Ha LcPOBOM MHAUKATOPE;
dopMMpOBaHME aBapUMHOIO CWrHama npyv BbIXO4E PerynupyeMon BenuuuHbl  3a
AonycTumble npeaernsi,

oTobGpaxeHne Ha BCTPOEHHOM CBETOAMOAHOM LIMPPOBOM MHAMKATOPE TEKYLMX 3HAYEeHWUNn
napamMeTpoB TEXHOIOMYECKON NPorpaMmbl U MOLLHOCTU, NOAaBaEMO Ha UCMOMHUTENbHbIN
MexaHu3Mm;

hopMMpOBaHME KOMaHAbl PYYHOrO YMpaBMeHWS UCMOMHUTENbHBIM  MEXaHW3MOM C
KnaBuaTypbl Npubopa;

nepepaya B ceTb RS-485 Tekylimx 3HAYEHWUN U3MEPEHHBIX UMN BbIYUCIIEHHBIX BEMUYUH, a
Takke BbIXOAHOrO CUrHana perynstopa v napaMeTpoB NporpaMMbl TEXHOMOra;

U3MEHEHME 3HAYEeHWI NporpaMMMpyeMblX MapameTpoB Mpubopa C NOMOLLbID KraBuaTyphbl
yrpaBneHusi Ha ero nepeaHel NnaHenw;

U3MeHEeHMe 3Ha4yeHUii NapaMeTpoB C MOMOLLbIO KOMMBIOTEPHOW NMpOorpaMmbl-koHurypartopa
npu ceasu ¢ MK no RS-485;

COXpaHeHWe 3ajaHHbIX NPOrpamMMUpPyEMbIX NapaMeTpoB B SHEPrOHE3ABUCUMON NaMsiTU Npu
OTKIIOYEHWWN HanpsXXeHns NuTaHusi npudopa.



2 TexHMYecKne xapakTepucTuKu n ycnoBusa aKkcnnyataumu

2 TexHUYecKue XxapaKTepUCTUKU U YCIOBUS IKCNIyaTaumum

2.1 TexHU4YeCKne XxapaKkTepucTUKu npubopa
OCHOBHble TEXHUYECKME XapaKTepUCTUKM Npubopa npuseaeHbl B Tabnuuax 2.1, 2.2, 2.3.
Ta6nuua 2.1 — O6wwmMe xapaKTepucTUKn npubopa

HanmeHoBaHue 3Ha4yeHue
[nanasoH HanpsXXeHWU NUTaHMA NepeMeHHoro Toka, B ot 90 po 245 vactoTom o1 47 oo 63 'y,
[MoTpebnsemas mowHocTb, BA, He bonee 6
KonnyecTBo BXOAOB Ansi NOAKIOYEHUS ATYMKOB 2
Bpewms onpoca ogHoro kaHana, ¢, He 6onee 0,3
Konuyectso BY 2
MHTepdeiic cesan ¢ MK RS-485
[MpoTokon nepegayn gaHHbix no RS-485 OBEH

CkopocTb nepeaayn AaHHbIX no npotokony OBEH, 2400, 4800, 9600, 14400, 19200, 28800,

out/c: 38400, 57600, 115200
CreneHb 3aWwmThl Kopryca:

- ans kopnyca L1 (co CTOpoHbl NULEBON NaHenu); IP54

- Ans kopnyca H P44

[abapuTHbIe pa3mepsbl, MM:

- Ans kopnyca LW 1; 96x96x70
- Ans kopnyca H 105x130x65
Macca npubopa, Kkr, He 6onee 0,5
CpefiHuii cpok cnyx6bl, net, He 6onee 8
CpenHsia HapaboTka Ha oTkas, 4 50000

Tabnuua 2.2 — BxoaHble nepBUYHbIE Npeobpa3oBaTtenu

Twn paTumka

OvanasoH
U3MepeHumn

3Ha4yeHue egUHNLIbI
mraglwero
paspsiaa, eq. Usm.

Mpepen ocHoBHOM
npuBeaeHHON
norpewHocTH, %

Tepmonpeo6pasoBaTenu ConpoTUBIEH

msa c HCX no ATCY N'OCT 6651

Cu 50 (a=0,00426°C™)

o1 =50 o 200 °C

0,1

50 M_(0=0,00428°C™Y)

o1 —180 go 200 °C

0,1;1,0

Pt50 (0=0,00385°C")

ot —200 go 750 °C

0,1;,1,0

500 (0=0,00391°C™)

ot —200 go 750 °C

0,1;10

Cu 100 (0=0,00426°C™)

ot —50 go 200 °C

0,1

100 M_(0=0,00428°C?)

o1 —180 go 200 °C

0,1;10

Pt 100 (0=0,00385°C")

ot —200 go 750 °C

0,1;,1,0

100 N _(0=0,00391°CY

ot —200 go 750 °C

0,1;10

100 H (¢=0,00617 °C 7}

o1 —-60 no 180 °C

0,1

Cu 500 (¢:=0,00426 °C ™

ot — 50 go 200 °C

0,1

500M (a:=0,00428 °C ™)

ot - 180 go 200 °C

0,1;1,0

Pt 500 (¢:=0,00385 °C ™)

oT -200 go 650 °C

0,1;1,0

500 N (2=0,00391 °C ™)

oT -200 go 650 °C

0,1;1,0

500 H (0:=0,00617 °C )

o1 - 60 8o 180 °C

0,1

Cu 1000 (¢:=0,00426 °C ™

oT — 50 go 200 °C

0,1

1000M (=0,00428 °C J)

ot -180 go 200 °C

0,1;1,0

Pt 1000 (0:=0,00385 °C )

o1 -200 po 650 °C

0,1;1,0

10000 (=0,00391 °C %)

ot -200 go 650 °C

0,1;1,0

Ni 1000 (¢=0,00617 °C ™)

ot -60 go 180 °C

0,1

+0,25

6
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OKoOH4YaHue Tabnuubl 2.2

3Ha4yeHue egMHNLIBI

Mpepen ocHoBHOM

Twn paTunka .uuanasouv MragLwero npuBeaeHHON
n3mepeHun 1) o
pa3psga, eq. Usm. norpewHocTH, %
Tepmonpeo6pa3oBatenu conpoTtuBneHusi c HCX no ATCY 2858 2
50M, 100 M, 500 M, 1000 M ot — 190 go 200 0,1;1,0 +0,25
W 100= 1,428
500M, 100 MW 300= 1,391 o1 — 200 go 750 0,1;1,0
500 M, 1000 MW 390= 1,391 o1 — 200 go 650 0,1;1,0
Tepmonpeo6pa3oBaTenu conpoTtusnenusi ¢ HCX no FOCT 6651 *
TCMc Ry =531 W =1,4260 | or—50 go 200 °C | 0,1 | +0,25
MpeobpasoBatenu TepmoanekTpuyeckue ¢ HCX no ACTY 2837
TXK (L) o1 —200 go 800 °C 0,1 +0,5
TKK (J) ot —200 fio 1 +0,25 %
1200 °C
THH (N) ot —200 go 1
1300 °C
TXA (K) oT -200 go 1
1300 °C
TMMn 10 (S) ot 0 go 1600 °C 1
TN 13 (R) ot 0 go 1600 °C 1
TNP (B) o1 200 go 1800 °C 1
TBP (A-1) ot 0 go 2500 °C 1
TBP (A-2) o1 0 go 1800 °C 1
TBP (A-3) ot 0 go 1800 °C 1
TMK (T) o1 —200 go 400 °C 0,1
YHuUdmumpoBaHHbIe cUrHanbl NOCTOSIHHOro HanpshxeHusi U Toka no NOCT 26.011
Tok ot 0 oo 5 MA ot 0 go 100 % 0,1 +0,25
Tok ot 0 go 20 A ot 0 go 100 % 0,1
Tok o1 4 go 20 mA ot 0 go 100 % 0,1
Hanpsixenue ot 0 go1 B ot 0 go 100 % 0,1
HanpsixeHne ot 0 go 100 % 0,1

ot -50,0 go +50,0 mB

n_ [Mpun 3HaYeHUM NHAMUMPYEMOro uaMmepeHHoro napametpa Boiwe 999,9 n Hwke muHyc 199,9 ueHa

eaVH1LbI MNajLwero paspsaa pas

Ha 1 °C.

3 _ NaHHbIN HOPMaTUBHbIA JOKYMEHT OTMEHEH B YKpanHe 1 UCMonNb3yeTcsl Kak MHOPMaLIMOHHbIV

NCTOYHUK.

% _ OcHoBHas NpuBEEHHas NOrPELIHOCTE 6e3 CXeMbl KOMMEHCALMM TeMNepaTypbl XONOAHOO chasi.




2 TexHMYecKne xapakTepucTuKu n ycnoBusa aKkcnnyataumu

Ta6bnuua 2.3 — BbixogHble ycTpoucTBa

HanmeHoBaHue BY TexHu4YecKkne xapakTepucTuku 3Ha4yeHune
(o603Ha4eHme TMNa)

Pene anektpomarnutHoe (P) Tok Harpysku, He MeHee 4A
HanpshxkeHune Harpysku 220B50 'y
nepemMeHHOro Toka, He MeHee ncos ¢ >0,4

OnTtonapa TpaH3ucTopHasi Tok Harpysku, He MeHee 400 mA

n-p-n-tuna (K) HanpsXeHne NOCTOSIHHOrO ToKa, He MeHee 60 B

OnTtonapa cumunctopHas (C) B pexxume ynpaBneHusi BHELLHUM CUMUCTOPOM:

TOK (Npw ANUTENbHOCTM UMNyrbca He bonee 1A
5 mc n yactote 100 I'l), He MeHee

B pexxume koMMyTaumu Harpysku:

TOK Harpysku, He MeHee 50 MA
OencTByoLlee HanpsbkeHve, He bonee 600 B

Bbixog Ans ynpasnexus BbIxogHOe HanpsbkeHWe NOCTOSHHOIO ToKa oT4006B

BHELLHUM TBEpAOTENbHbIM pene | BbixogHow TOk, He 6onee 100 mA

M

LIAM BbIXogHOW curHan NOCTOAHHOIO ToKa ot 4 go 20 MA

«napameTp-Tok» (M) ConpoTuBneHue Harpysku o1 0 go 900 Om
Hanpspkenne nutanus LIAT ot 150032 B

LIAT BbIXOQHOW cUrHan NOCTOSHHOIO HanpsXXeHus ot 000 10B

«napameTp-HanpskeHue» (Y) BbixogHou Tok, He Bonee 100 mA
BbIxogHOe HanpsxxeHue ot4006B

Mo akcnnyaTaunoHHON 3aKOHYEHHOCTM NPpUBOpPbI OTHOCATCS K U3AeNUsM BTOPOro nopsiaka.
Bpewms yctaHoBneHus paboyero pexuma npmbopos nocne nogaydn Ha Hero HanpsHKeHUs NMMTaHus
He 6onee 15 mMuH npu pabote ¢ Tl n He Gonee 5 MUH nNpu paboTe C ocTanbHbLIMU NEPBUYHBIMM
n3mepuTensHbIMU Npeobbpa3oBaTensamu.
OnekTpuyeckass NPOYHOCTb M3oNAUMKM obecneunBaeT B TeyeHWe BPeMeHW He MeHee 1 MUH
oTCyTCTBME NPOBGOEB U MOBEPXHOCTHOTO NEPEKPbITUS U3OMNSALMN TOKOBEAYLUMX Lienei OTHOCUTENbHO
Kopnyca u mexgy cobon npu HanpshkeHusix B cootsetcteum ¢ ACTY IEC 61010-1.
OnekTpuyeckoe COMPOTUBMEHNE U30NAUMM  TOKOBEAYLUMX Lener OTHOCUTENMbHO Kopnyca
npubopoBs 1 mexay coboin B cootBeTcTBuUmM ¢ FOCT 12997:
- 40 MOwm - npu temnepatype (20 £ 3) °C n oTHocuTenbHow BnaxHoctn Ao 80 %;
— 10 MOwm - npu Temnepatype (50 + 3) °C n oTHocuTenbHon BraxHocTn Ao 80 %.

2.2 YcnoBusa akcnnyaTauum

Mpnbop akcnnyaTnpyeTcs Npu CNeayoLmnx YCroBusiX:
—  3aKpbiTble B3pbiBOGE30NacHbIe nomMeLleHunsi 6e3 arpeccrBHbIX NapoB U ra3os;
—  Temnepatypa okpyxatollero Bosgyxa ot 1 go 50 °C;
- BEPXHWUI Mpeden OTHOCUTENbHOW BraxHocTM Bo3ayxa 80 % npu 25°C un 6onee HU3KMX
TemnepaTtypax 6e3 KoHAeHcauum Bnaru;
—  aTtmocdepHoe aaerneHve ot 86 go 106,7 klMa.
Mo ycTOMYMBOCTM K KNMMMAaTUHECKUM BO3AEWCTBMAM NpuW 3Kcnnyatauum npubop cooTBeTCTBYEeT
rpynne ucnonHexus B4 no FOCT 12997.
Mo yCTOMYMBOCTN K MEXaHW4EeCKMM BO3OEWCTBUSM MpWU 3KCMiyaTtaumu npubop COOTBETCTBYET
rpynne ncnonHennsa N1 no FOCT 12997.
Mpubopbl No TpeboBaHUsAM K 3NEKTPOMArHUTHOW COBMECTUMOCTM OTHOCSTCH K 06OpyaoBaHuMio

knacca A no ICTY IEC 61326-1.
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3 YcTpouncTBo n paboTa npudopa

3.1 OnMcaHMe npwﬁopa Taknm cnocoGom B TEKCTe NoKa3aHo
pPa3mMelleHne NapamMmeTpa
B paHHOM  pasgene  nNpuBeAeHbl  NporpamMupyemble B NepeBe NapaMeTpoB
napameTpbl ANs KaXAoro afemMeHTa CTPYKTYPHON cxembl. 3aaaHue MROTPaMMEI- KoHUIypaTopa
3Ha4YeHun napameTpoB yaobHee Bcero MpousBOAUTbL C MOMOLLBIO ; A .
nporpammbl «KoHdurypatop TPM151» (cm. . 8). 7 MAPAMETPbI TPUEOPA

Bo3moxHO Takke mporpaMmmmpoBaHMe C MOMOLLbI KHOMOK Ha
nuueson naHenu npubopa (cMm. n. 9).

v Mapamerp ...

3.1.1 Cxema npubopa
CTpykTypHas cxema npubopa npeacraBneHa Ha pucyHke 3.1.

OBEH TPM151-04
| KAHAN PETY/IMPOBAHMS

JIE T | 5 5 - WM (narpesatens)
1 | Xon BIXOAHON
Y nadlil PETV/ISITOP {—»| e .
| !
! BhiuucAMTEND i
[ariug : » 5 —
Y na i MHCMIEKTOP [ ooc et 2 [T 1> Camnanusauns
T e !
I'Iporpahgaom?l nlz;mmora RS-485 > l-{

PucyHok 3.1 — CTpyKkTypHas cxema npubopa

Mpubop npeacrtaBnsieT cobovi opHOKaHarNbHbLIA PerynsaTop, KOTopbli MOXeT paboTatb B
pexume MUAO wnmm asyxnosmumoHHoro (ON/OFF) perynupoBanus. PerynvpoBaHve B npubope
ocyLlecTBnsieTcs no Nporpamme TexHonora.

3.1.2 Kanan perynupoBaHus

KaHnan perynupoBaHus (ganee KaHan) npegHasHayeH Ansi perynupoBaHunst 0gHOW usnyeckomn
BeNMYMHbl (TemnepaTtypbl, AaBneHuss M T. A.). OTa BenuuMHa BbLIYMCNAETCA MO pe3ynbTaTam
N3MEpPEHUst OQHUM UK ABYMS AaTYMKamK.

Mpubop MoxXeT Takke perynupoBaTb (PU3NYECKYID BENUYUHY, KOTOpasi M3MepsieTcsl OOHVUM
[aTYMKoM U He TpebyeT AOMNOMHUTENbHbLIX BbLIYUCIEHUN, Hanpumep TemnepaTtypy, W3MepsemMyio
TepmMonapow (cM. pucyHok 3.2). Mpu aTom Heobxoaumo 3agaTh TN Beiuucnutens “MosToputens”.

Ons perynupoBanusi B KaHane wucnonb3yeTcs MUCNOMHUTENbHbIM Mexanuam (MM) Tuna
«HarpeBaTenb», KOTOPbIN MO3BOMNAET YBENMUYMBATL 3HAYEHWE PErynupyemol BenuyuHbl (Hanpumep,
TOH). VYnpaBnenne WM npousBogMTCcs Npyv MNOMOLIM BbIXOOQHOTO 3fIEMEHTa, BbIGPaHHOro
nonb3oBarenem npwu 3akase (3/m pene, onToTpaH3ncTop, ontocummuctop, LIAMT).

MpumeyaHne — Bbl mMoxeTe GecnnaTtHo 3akas3aTb koHdwurypaumwo OBEH TPM151-04 ans
ynpasrnenns M Tvna «xonogunbHUKOM» (YMEHbLUAeT 3HayeHWe perynupyemon BenuuuHbl). [Ons
3TOro 06paTUTECh K HALWMM cneumannucTam TexHudeckon nogaepxkn OBEH.
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OBEH TPM151-04
| KAHAT! PETV/IMPOBAHUS |
1 T I WM (Harpesatens)
1 LIXOAHOW | !
! PEVAISTOP (=1 3nement 1] @1
fatimk | | Boiuncnutens |
1 | ! |Bxog ] ™na I
i "MosTopuTens” LBA-asapus !
| Boogmoid | 1]
: anement 2 || ’® Curnanusauus
|
| |
MporpaMmel TexHonora Ne l...12| RS-485 :' J

PucyHok 3.2 — Cxema npubopa ans perynupoBaHusi pu3n4eckon BesIMYUHbI,
M3MepsieMon OAHUM AaTYUKOM (6e3 AONONHUTENbHbIX BbIYMCNEHUN)

B coctaB KaHana BxoAsT Takke nporpaMMHble MOAYNN aBapUnHOW CUrHanm3aumm:
- WHcnekTop, cnepswumin 3a Tem, 4Tobbl perynupyeMas BenuyvMHa He BbiXxoawna 3a 3afaHHble
npeaens;
—  bnok LBA-aBapus, KOHTPONMPYHOLLMIA LLENTOCTHOCTb KOHTYpa perynmpoBaHus.
ABapuiiHbI cUrHan NoaaeTcs Ha YCTPOMCTBO BHELUHEW curHanuaauuy (namna, 3BOHOK U T. A.)
yepes BbixogHoM anemeHT 2.

3.1.3 MNMowaroBoe perynupoBaHue. NMporpamma TexHosnora

Mpnbop npegHasHaveH AN NOLIAroBOro ynNpaBneHUs TEXHOMOMMYECKMM MPOLIeCCOM, KOTOPbIN
MOXeT BKIoYaTh cneayroLwime ctagmm (Ha npymepe perynupoBaHus TeMneparypbl):

- nopAepXaHue 3afjaHHOro 3HayeHusi (ycTaBku) TemnepaTypsl;

—  HarpeB [0 334aHHOr0 3HaYeHVs TemnepaTypbl UM B TEYEHWNE 3aJaHHOrO BPEMEHN;

—  oxnaxpaeHue A0 3a4aHHOrO 3HaYeHWs TemnepaTypbl NN B TeYEHWe 3afaHHOrO BPEMEHW.

Mpn HarpeBe MOXHO 3aaaTb CKOpPOCTb HarpeBa WNM  MOLIHOCTb, MNodaBaemyld Ha
VCMNOMHNTENbHbIA MEXaHWU3M.

OxnaxgeHne OoCyLLEeCTBNSETCS MyTem OTKMIOYEHWUS HarpeBaTens, Npu 3TOM MOXHO OrpaHW4nTb
CKOPOCTb OXNaAXAEHUSI.

MocnepoBaTenbHOCTbL 3TanoB TexXHONormyeckoro npouecca byaem HasbiBaTb [Mporpammon
TexHonora (unv Mporpammoi), a kaxabii atan — Larom Mporpammel TexHonora.

Mpumep lNporpammbl TexHorora, NpeAcTaBfeHHONW B BuAe rpaduka U3MEHEHWsi YCTaBOK BO
BpeMeHu, nokasaH Ha pucyHke 3.3. Bcero B npnbope MoxHo 3apaTtb Ao 12 HesaBucuMbIx MNporpamm
TexHonora no 10 Waroe kaxagas.

|
|
|
I !
| 1-it war | 2-if war |  3-hwar | Bpems

PucyHok 3.3 — NMpumep Mporpammbl TexHonora ana npubopa

MpumeyaHne — Bbl moxeTe co3gaTe lNporpammy Gonee yem u3 10 Laros wnu MNporpammy,
paboTatoLuyto No 6eckoOHEeYHOMY LMKMY, 3a CHET UCMOMNb30BaHUS «Liara ¢ Nepexofom» (CM. HUXeE).
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3 YcTpoucTBo U paboTta npubopa

Ons kaxporo LLara Mporpammel TexHonora 3agatoTcsa crneayloLme napaMmeTpsbl:

—  YcTtaBku Ans perynupyembix BenuuuH (cm. n. 3.1.9),

- 1vn Wara,

- anurtensHocTb Lara unu ycnoeve nepexopa Ha cnegytowmi LWar;

-  napameTpbl MHcnekTopa (KOHTPONS HaxoXAeHWs perynvpyemon BenuyuHbl B 3afdaHHbIX
npegenax, cm. n. 3.1.7)

3.1.3.1 Tun LWara MporpamMmmsbl

TéxHorora 7= NAPAMETPbI NPUEOPA

LLar MporpaMmmbl MOXeT ObITb TPEX TUMOB: = Mporpammsl TexHonora

- «OBbIYHbIN Wary; = NpomamMma Ne...

- «Liar c nepexoaom»; —— LWWar Ne...

—  «KOHeL Mporpammbi». v Tun wara St.tY

[ns «obbl4HOrO LWara» 1 «wara ¢ Nnepexogom» ¥ Homep nporpaMmbl ona nepexona nU. Pr
3apaloTca  yCTaBkKM M YCIOBUSI  Nepexofa Ha ¥ Homep wara ana nepexona nU. St
cnepyrowmn UWar, ans «koHUa nporpamMmbl» 3TU

napameTpbl 3a4aBaTb HE HYXHO.

«llar ¢ nepexogom» MO3BONSET NO OKOHYaHWUKM AaHHoro Lllara nepentn He K cnegywlowemy 3a
Hum Wary, a k Mporpamme u Lary, koTopble ykasaHbl napameTpamm nU.Pr 1 nU.St.

Mcnonb3ys «war ¢ nepexogomy», Bel moxeTe co3gaTh:

—  Tporpammy, coctosiyto 6onee yem n3 10 Laros (pucyHok 3.4, 6, r);

—  [porpammy, paboTatoLyto No 6eCKoHeYHOMY LKy (PUCYHOK 3.4, B, T).

Mpumeuyanne — OcrtaHoBka [lporpammel, paboTatowierr No HGecKoOHeYHOMY LMKy, BO3MOXHa
TOMBKO NPW NOMOLLM KHOMOK Ha NLeBON naHenu npudopa.
Heuwknuueckas lMNporpamma B npubope (pucyHok 3.4, a, 6) coctonT M3 nocrnenoBaTenbHOCTH

«OBbIYHBIX LUAroB» W «LIAroB C MNEepexofAoM», KoTopas 3akaHumBaeTcs Llarom Tuna «koHew,
nporpammbi».

MPOTPAMMA 1
Nporpamma ua 8 LWaros War 1 LWar 9 War 10
a) porpamma ua 9 LWaro “06bIHbIA  fp <o = “OGbIuHBIA [ “KOHEU
W TKOHUA NporpaMmel war” war"” nporpamMmb”
MPOTPAMMA 1 MPOrPAMMA 2
6) NMporpamma 13 11 LWaros War 1 LWar 10 LWar 1 War 2
1 "KOHLA nporpammb” "0BbNHBIA =P .. = "war ¢ "obbiubin = “koHew
war" nepexonom” war” nporpammb!”
MPOrPAMMA 1
B) Hpgrpamma va 8 Waros, War 1 War 7 \War 8
paboraioLlas M "06biHbi =P oo =] "OBbIHLIE f=p  war ¢ |
no GeckoHeYHOMY LMKy |_ war" war" nepexopom” -|
r) Mporpamma u3 12 LLlaros, MPOrPAMMA 1 NPOrPAMMA 2
nocneaxue 3 LWara LWar 1 War 10 LWar 1 LWar 2
NOBTOPSIOTCA "0BbINHBIA = .. =  war c "ODbMHBIA =  Cwar c =
No 6ECKOHEYHOMY LMKy wiar” I—) NEPEXOAOM” war” Nepexo/iomM” -|
1

PucyHok 3.4 — NMpumepsbl MporpamMmm, KOTOpbie MOXHO peanM3oBaTb C NOMOLWbIO
pa3nuyHbix Tunos Lllaros
11
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3.1.3.2 YcnoBus nepexoaa Ha cneagytowmin LWar

B npuGope BO3MOXHbI YeTbipe BapuaHTa Norvku

nepexoaa Ha crneaylowui LUar: = MAPAMETPbI TPUBOPA

7= MporpaMMmbl TeXHONOra

1) «no  3HayYeHWO» — MO  [OOCTWXKEHUU = NMporpamma Ne...
bumanyeckon BENMYNHOM 3Ha4eHus, 3afiaHHoro 7= War Ne...
napametpom SP.PS; v Jlorka nepexopa Ha cnefylouwi war LG .PS

v Yenoue npu nepexofie <o sHavenunio> Sn.PS

« » -
2) no BpeMeHM no ncTevyeHmm ¥ Basermes 4 nepexona SP.PS
ﬂnuTeanocm wara; v' [lnutensHocts wara t.PS
3) «no 3HaveHuwo W BpemeHu» — npwu

BbIMOSTHEHUW OJHOBPEMEHHO ABYX MEPBbIX YCMOBUA;

4) «no 3HaveHuio UJIM BpemeHuw» — Mnpu BbIMNOMHEHUN XOTA Obl OOHOMO M3 ABYX MNEPBbIX
YCNOBUIA.

INoruka nepexoaa Ha cneaywowmn Lar 3agaetca napametpom LG.PS.

OnutenbHocTb LWara npu nepexofe «no BpemeHn» 3agaetcsa napameTpom t.PS.

Mpu nepexode «nNoO 3HAYEHUIO» TeKyllee 3Ha4yeHWe U3NYECKOW BEMUYMHBLI (3HaYeHve C
Bbluncnutens) cpaBHmBaeTcsa ¢ 3agaHHbIM SP.PS u, ecnu oHo ctano 6onbwe SP.PS (unun meHbLue,
37O onpeaensieTcsi napameTpoM Sn.PS), To npomcxoauTt nepexod Ha cnegytowmi Lar.

3.1.3.3 Warn OCTAHOB n ABAPUA

Osa nocnegHux LWara (Ne9 wn Ne10) nocnegHen [lporpammbl  TexHomora (Ne 12)
3apes3epBuUpoOBaHbl B Npubope ans onucaHus coctosiHui npubopa ABAPUA n CTOM (cm. n. 3.2.1.3).
Takum obpasom, nocnenHss MNporpamma okasbiBaeTcs kopoye apyrux Ha 2 Lara.

Ons onucanus coctosHusa CTOI (STOP) B npubope 3apesepsupoBaH Lar Ne 10 MNMporpammbl
Ne 12. Ha atom LLlare nonb3oBaTens MoXeT (CM. NapameTpbl YCTaBKu):

—  OTKMIOYUTb perynvpoBaHue, 3a4aB HyneBoe 3HayeHne MOLLIHOCTM, nogasaemon Ha BY;

- nogasaTtb (OMKCUPOBAHHOE 3HAYeHNe MOLLHOCTM Ha VM;

—  NOAAEpXuBaTb Perynvpyemyio BENMUYMHY Ha ypoBHe, 3a4aHHOM YCTaBKOM.

Onsa onucaHus coctosHns ABAPUSA (FAIL) B npnbope 3apesepsupoBaH Llar Ne 9 Mporpammbl
Ne 12. Ha atom LLlare nonb3oBaTtenb Takke MOXeT 3agatb PMKCUPOBAHHOE HyNeBOE MU HEHyneBoe
3Ha4yeHne MowHocTH Ha M.

Ha 3aBoge-usrotoButene ans Laros Ne 10 («CTOIM») n Ne 9 («<ABAPUSA») Mporpammbl Ne 12
YCTaHOBMNEHO MOCTOSIHHOE HyNeBOe 3Ha4yeHue MOLLHOCTW, nofjaBaemMoi Ha VcnonHutenbHbI
MexaHn3m. [Nonb3oBaTtenb MOXeT NepekoHdUrypupoBaTth 3TU cneumanuampoBaHHbie Laru no ceoemy
YCMOTPEHMIO.

3.1.3.4 Macwrab BpemeHu B [porpammax TexHosnora

Mapametpom MacwTab BpemeHu nonb3oBaTeflb MOXET
BblbpaTh eauHNLbI, B KOTOpbIX ByAeT 3agaBaTbCA ANMUTENbHOCTb
Lara B Mporpamme: «4acbl/MUHYTbI» UMM KMUHYTbLI/CEKYHABI».
[aHHbIn napameTp sBnseTcs obwum ansi Bcex lNporpamm.

MpumeuyaHne —  3agaHve  ANUTENbHOCTU Wara
O[IHOBPEMEHHO B Yacax, MUHYTax U ceKyHaax B npubope HEBO3MOXHO.

7~ MAPAMETPbI MPUBEOPA
= MporpaMmmbi TeXHoOra
v Macwrab spemenn t.SCL

Mpumep. 3agaHa AnuTtenbHocTb Wwara t.PS «30.24».
Ecnn Macwtab Bpemenn t.SCL — «yacbl/MuHyTbI», LWar 6yaeT anutbes 30 4 24 muH 00 c.
Ecnn Macwtab BpemeHnn t.SCL — «MuHyTbI/cekyHabI», LWar 6ynet anutbea 30 MuH 24 c.
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3.1.3.5 Pa3peweHue 3anycka lNMporpammbl TexHonora

= NMAPAMETPbI MPUBEOPA
Z= MporpaMmMbl TEXHONOra
7= Nporpamma Ne...
v PaspellieHute 3anycka
nporpammsl rnPr

3anyck nto6oi MporpaMmbl MOXHO pa3peLuTb UMK 3anpeTuTb,
YCTaHOBMB COOTBETCTBYIOLLEE 3HauyeHWe napameTtpa PaspelueHune
3anycka nporpammsl.

PekomeHayeTcsi 3anpeTuTb 3anyck Bcex Mporpamm, KoTopble He
MCMOSb3YIOTCA U HEe CKOH(PUIYPUPOBaHbI.

3.1.4 U3mepuTenbHble BXoAbl

MameputenbHble Bxogbl npubopa sBMSIOTCS YHMBEPCASbHBIMK, T.€. K HUM MOXHO MOAKMoYaTh
ntobble MNepBuyHble npeobpasoBatenu (JaTyuvkn) n3 nepeduncreHHbIx B Tabnuue 2.2. K Bxogam npubopa
MOXHO NOAKIIOYUTL OAHOBPEMEHHO ABa [laTumka pasHoro Tna B Miobbix COYETaHNSIX.

B kauecTtBe [laTunkoB MOryT GblTb MCMOMb30BaHbI:

- Tepmonpeobpa3soBaTenu ConpoTUBNEHNS;

- npeobpa3soBaTtenu TepmoanekTpuyeckme (TI1);

—  aKkTuBHble npeobpa3oBaTeny C BbIXOAHbIM @HArNoroBbIM CUrHaNoOM B BuAE MOCTOSIHHOIO

HanpsKeHWs Unu Toka.

Ons  wu3vmepeHuss TemnepaTypbl Yalle BCero WCMonb3yloTcsi TepmonpeobpasoBaTtenu
conpotusnenus unu TI1 (cm. Mpunoxerue I).

AKTMBHbIEe Npeobpa3oBaTeny C BbIXOAHbLIM aHaNoroBbIM CUTHaNOM B BUAE MOCTOSHHOMO HaNpshKeHUs
(-50...50 mB, 0...1 B) nnum Toka (0...5 MA, 0...20 MA, 4...20 MA) MoryT BbITb MCMOMb30BaHbI AN U3MEPEHUS
KaKk TemnepaTypbl, Tak 1 ApYrux husnHeckmx BENMUMH: AaBMEHUs, pacxoaa, YPOBHS U T.N.

3.1.4.1 Tvn paTtymka

Ons kaxporo Bxoga Heo6xoanMo 3aaaTh TUN MOAKMIOYEHHOTO
K Hemy [laTumka, BbiOpaB ero 13 npearioXeHHOro crnucka (Crmcok

=~ NAPAMETPbI NPUEOPA

7= Bxogabl
cooTtBeTcTBYeT Tabnuue 2.2). Ecnu nonb3oBaTtenb He vcrnonb3yeT 7 Bxop Ne...
Kakon-nnb6o Bxoa, HeobxoAMMO YCTaHOBWTL 3HauveHwe napameTpa v Tun parwmka in-t

in-t «JaTymk OTKNIOYEHY.

BHumaHue! Mpy HempaBunbHOM 3apaHUM 3HadYeHus napameTpa Tun AaaTymka npubop Gymet
NpPON3BOANTL HEKOPPEKTHLIE M3MepeHYs!

3.1.4.2 MNMepuogmnyHocTb onpoca [latumkoB

B npubope cywectByeT BO3MOXHOCTb YCTAHOBUTb MNEPUOL i ~ napAMETPbI NPHEOPA
onpoca [artuvka Ha kaxgom Bxogme. OT1oT mapametp onpegensieT Bxogpl
nepuvop TakTOB PErynupoBaHus. 3OTO O3HA4aeT, 4YTO M3MEHeHve = Bxop Ne...
MOLLUHOCTW, nopaBaemoln Ha WcrnonHutenbHbIi MexaHusm, Oyper v Mepro onpoca parinka itrl
npou3BOANTbLCS C YaCTOTOWN, paBHOW YacToTe onpoca Bxogos.

Mepuog onpoca 3agaeTcsa napaMeTpoM itrL B cekyHaax ¢ TouHocTbio o 0,1 c.
BHumanue! He gonyckaeTcs 3agaBath 3HayeHue nepvoga onpoca garyvka meHee 0,3 c.
3.1.4.3 tanbl 06paboTku curHana ¢ flatumka Ha Bxoge

CurHanbl, nonydveHHole oT [atumkoB, npubop npeobpasyeT (Mo gaHHeiMm HCX) B Tekywme
umdpoBble 3HaveHus. Janee B npouecce 06paboTku CUrHanoB OCYLLEeCTBASIIOTCS:

- umdpoBas hunbTpaums curHana ot Nomex;

—  KOpPEKUMst U3MepUTENbHON XapakTepucTuku fatumka;

- aBTOMaTM4eckasl KoppeKLus nokasaHui npubopa no Temnepatype cBo60AHbIX KOHLOB TTT;

- MaclTabupoBaHme Lukarbl uamepenus (ans [JatunkoB C aHanoroBbIM BbIXOAHBIM CUTHAINOM).

MapameTpbl LMPOBLIX UNLTPOB, YCTAHOBMEHHbIE Ha 3aBofe-u3rotoBuTene, B GOMbLUMHCTBE
CriyyaeB yaoBIeTBOPSIOT YCMOBKSIM 3KcnnyaTaumm npudopa. Ecnn B npouecce paGoTkl nonb3oBatesib
0BHapyXXMT CUNbHOE BRWUSIHWE BHELUHUX WMMYNbCHBLIX MOMEX Ha pe3ynbTaTbl M3MepPeHui, 3aBofdckue
3HAYeHUs NapaMeTpoB LMPOBbLIX UNLTPOB MOTYT GbiTb U3MeHeHbI (cM. MpunoxeHue E).

13



3 YcTpoucTBO M paboTta npubopa

3aBoAckue 3HavyeHVsi napameTpoB KOPPEKUUW U3MEePUTENbHOW XapaKTepucTuku [aTtuuka (cm.
|_|pI/IJ'IO)KeHVIe E) MOXHO M3MEHSATb TOMbKO B TEXHUYECKM 0OOCHOBAHHbLIX Ccny4asx, TakK Kak npu 3TomMm
N3MEHATCA CTaHAapTHbIE METPOMOrMyeckne xapakTepucTuku npubopa.

3.1.4.4 ABTOMaTM4yeCcKas KOppeKuMsA MNokalaHun npubopa no Temnepartype
CcBO6GOAHbIX KOHLOB TI1

OTa koppeKkuus obecrieumBaeT MpaBUIbHbIE MOKA3aHWs
npubopa npu M3MeHeHWU TemrnepaTypbl OKpYXKalolen ero cpeabl.

~ NAPAMETPbl NPUEOPA

= Bxopbl
[atynk Temnepartypbl cB06OAHbIX KoHLOoB Tl pacrnonoxeH BHYTPU v ABTOMATM4ECKas KOPPEKLIMA
npubopa y KNeMMHbIX KOHTaKTOB. 110 TeMnepary pe ceoGoAHbIX
Koppekuusi BkntodaeTcs/BoikntodaeTcs napametpom Cj-.C. koHuo TN Cj-.C

OTkntoYeHWe 3TOro BuAa KOPpeKuun MoxeT ObiTb Heobxoaumo,
Hanpumep, Npv NpoBeAeHUN NoBepku npubopa.

Mpun OTKMOYEHHON KoppeKuun TemnepaTypa cBoboaHbIX koHLoB Tl npuHumaeTcs paeHoi 0 °C,
1 ee BO3MOXHblE U3MEHEHWS1 B pacyeT He NPUHMMAIOTCS.

3.1.4.5 MacwTtabupoBaHue wKanbl n3mepeHus ansa aKTUBHbIX
npeobGpa3oBaTtenie ¢ aHarnoroBbiM BbIXOAHbLIM CUTHANIOM

Mpn pabote c akTMBHbIMM [aTymkamu, :
BLIXOAHBIM  CUFHAmoOM  koTopbix  siensieTcs  ; —— MAPAMETPbI TPUEOPA :
HanpsPKeHMe Mnn Tok, B Npubope ocyLLeCTBAAETCS = Bxoaut
macwTabnposaHue wWkanbl n3vepenus. [locne ;/B)I-(Ion Ne... Ain L
MacluTabmpoBaHna KOHTponupyemble uanyeckme y BMHM FAHHLA IMANA3OHA HSMEPEHIIS A'_n' H
BeNMYMHBl OTOBpaxalTcsl HernoCcpeAcTBEHHO B CPXHAR TPHIILA ANATIASOHA NSMEPSHIAT AIN.
eanHuLax nx n3MepeHns (aTmocdepax,
Kunonackansx, MmeTpax v 1.4.).

[ns kaxgoro Takoro fatynka Heo6xXx0AMMO YCTaHOBUTb ANana3oH U3MepeHus:

—  HWKHAS rpaHvua Auanas3oHa u3mepeHust 3agaetcs napameTrpoMm Ain.L u cooTBeTcTByeT

MWHVMManbHOMY YPOBHIO BbIXOAHOIO curHana Jlatuuka;
—  BEpXHsiA rpaHvua avana3oHa uamMepeHust 3agaetcsa napametpom Ain.H n cootseTtctByeT
MaKkcMmanbHOMY YPOBHIO BbIXOAHOIO curHana Jaruuka.

JanbHenwas obpaboTka curHanos [laTymka ocyLLecTBNAeTCA B 3a4aHHbIX eAMHULaX U3MepeHuns
no InWHENWHOMY 3akoHy (npsiMo nponopunoHansHoMmy npu  Ain.H > Ain.L wunu o6paTHo
nponopuuoHansHomMy npu Ain.H < Ain.L).

Mpumep — lMpu ncnonb3oBaHMN AaTyMka C BbIXOAHLIM TOKOM 4...20 MA, KOHTPONVpYOLLEro
naeneHve B pAuanasoHe 0...25 atm., B napametpe Ain.L 3apaetca 3Havenne 00,00, a B
napameTtpe Ain.H — 3HayeHne 25,00 (cm. pucyHok 3.5). MNocne atoro obpaboTka u oTobpaxeHue
nokasaHwuii 6yaeT nponsBoanTbCS B aTMocdepax.

BbixoaHOM TOK
AaTtunka, mA

20 y

Tekywee |mmm—e [nanasoH
M3MepeHne 13MepeHus
4 A,
I
Ain.L Ain.H Nasnexue,
(0,00 (25,00) at™

PMCVHOK 3.5 — Npumep 3apaHua AManasoHa U3MEepPEHUA aKTUBHOIoO AaTymka

14



3 YcTpoucTBo U paboTta npubopa

3.1.5 Bbluncnurenb

BbluvcnuTens npousBoauT BblYMCIIEHWE (PU3NYECKOW BENUYUHBI MO OAHOMY MMM HECKOMbKWAM
BXOAHbIM 3HaveHusM. K Bblumcnutento MOXHO MOAKIIOYMTL OAWH UMM ABa U3MEepUTENbHbIX BXoAa
npubopa.

OanHble ¢ Beluucnutens nepegatotcs ogHoBpeMeHHo Perynsitopy n MHcnekTopy.

[nsa Belamvcnutens 3agatotcs cnegyolume napameTpei:

—  Tun BeluncnuTens (dopmyna Ans BblYMCNEHUS);

—  KOMMYeCcTBO WcMornb3yeMbix Bxonos;

—  KONMYeCTBO 3HAKOB NOCHE AECATUYHOW TOYKY;

—  BecoBble KOADULMEHTbI M3MEPUTENbHBIX BXOAOB NPU pacyeTe B3BELUEHHOW CyMMbl.

3.1.5.1 Tun Bbluncnurtens

BbluvcnuTens npom3soanT oQHY MateMaTuyeckyto onepawuio ¢ 7= MAPAMETPbI IPUBOPA
BXOAHbIMW  BenuuMHamu. Tunbl Bblumcnutenen (dopmynbl  Ans £ Butucnuren,
BLIYMCIIEHUS)) U KOMWNYECTBO BXOAHBIX BENWYMH, WCTONL3YEMbIX B ¥ Tan estaonrens CAL. ¢

A ’ y v Konusecteo BXOJ0B, UCNOMB3YEMbIX
3TuX opmynax, npeactaeneHsl B Tabnuue 3.1. BHMCTITENEM N.in.C

Ta6nuua 3.1 — Tun BeluMcnurens v KONIM4YeCTBO UCMOJIb3yeMbIX UM BXOA0B

Cums. Ha Twn Bbluncnurens KonuyecTBO BXx0OAoOB,
Ln2* ncnonb3yemMbix Beluncnutenem
rEPE [MoBTOpPUTEND 1

gy BaBelueHHas cymma 1vnn 2

rRE YacTtHoe 2

54- KBagpaTHbIii KOpeHb 1

toP Makcrmym 1 vnm 2

bokE MuHUMym 1 vnn 2

A F CpepHee apudmeTnyeckoe 1 unm 2

rH Bbluncnutens BNaXXHOCTU 2

ofF BbluncnuTenb oTKoYeH —

* 3HayeHue napameTpa CAL.t npy NporpaMMMpoBaHUM KHOMKaMK1 Ha NULeBoi NnaHenu npubopa

- MNoBToputenb npocto nepeaaeT Perynstopy 3HadyeHue, usMepeHHoe Ha Bxope 1, He
Npou3BoAs MaTeMaTUYECKUX AENCTBUN.

YctaHoBWTe 3HayeHue lMoBTopuTeEnb, ecnu perynupyemas duanyeckas BerimuMHa naMepsieTcs
Ha Bxoge 1 M He TpebyeT HMKaKMX [OMOSHWTENbHbLIX BbluMCReHW. MMpumep — perynupoBaHue
Temneparypbl, KoTopasi MU3MepsieTcs AaTYMKOM TemnepaTypsbl.

-  BsBelleHHas cymMma BbluvcrsieTcst Mo dhopmyne:

S =01 x K1+ [2 x K2,

roe A1 v 02 — 3HayeHuss, nsamepeHHole Ha Bxogax 1 u 2; K1 u K2 — BecoBble
ko3 pmumeHTbl Ang Bxogos 1 1 2.

BecoBble koadhdurumeHTsl 3agatotcs napametpom SCA v B Apyrux ~ NAPAMETPbI IPHEOPA
hopMynax He y4YnTbIBaKOTCS. = BolumcauTens

C nomolbto B3BeLEHHON CyMMbl BbIYMCISIETCS Pa3HOCTb ABYX v BecoBoit KoadpuumenT
M3MEPEHHbIX BENWYMH. [na 3TOro HyXHO 3ajaTb OAHOMY BXoAy exoga 1 (2) npu Bucnenn
BECOBOW KO3(pPULMEHT «— 1», a Apyromy «+1». <B3BELLIEHHO CyMMbl> SCA

- YacTtHoe BbluMCHISET pe3ynbTat AeneHna 3HadYeHua C
nepBoOro Bxoda Ha 3Ha4yeHne Cco BTOpPOro Bxoaa.
- KBa.ﬂpaTHblﬁ KOpeHb U3BnekaeTcs 13 3HaveHuns, nsMepeHHoro Ha Bxoge 1.
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3 YcTpoucTBO M paboTta npubopa

—  OyHkuun MuHumym 1 Makcumym nepegaloT HaumeHbllee U Haubonbluee 13 BXOOHbIX
3HaYeHWN.

—  Bbluncnurtenb BNaxXHOCTW NPOM3BOANT PacyeT BMaXHOCTU NMCUXPOMETPUHECKUM METOLOM
no TemnepaTypaMm CyxOro u BriaxHoro TepmomeTpoB. [lpu aTtom Ha Bxoge 1 wusmepsietcs
Temnepartypa Cyxoro TepMomeTpa, Ha Bxoge 2 — Temnepartypa BnaxHoro TepMomeTpa.

—  3HayeHue Bbluncnutenb OTKMIOYEH MOMb30BaTENb MOXET YCTAHOBWUTb ANS OTKIOYEHUS
Kanana perynupoBanusi. B atom cnyyae TPM151-04 MOXHO MCnonb3oBaTb Kak ABYXKaHanbHbIN
n3MepuTens.

3.1.5.2 KonuyecTBOo 3HaAKOB nocre AeCATUYHOMN TOUYKU

BbluvcneHHaa dusnyeckas BenuymMHa MoxeT ObiTb oToOpaxeHa Ha
4-x paspsigHom nHaukaTope LIN1 ¢ pasnuuHoi TouHOCTbO. B napametpe

= NAPAMETPbI NPMBEOPA

= Bbmucnutens
dP nomb3oBaTenb MOXeT 3adaTb KONMMYECTBO 3HAKOB, OTOOpakaembix v KoNM4ecTBo SHakos noche
rnocne OecATUYHON TOYKN. DecATHYHON To4kn dP

Mo ymonyaHuio yctaHoBneHo 3HadyeHue dP, paBHoe 2.
Ecnu yucno cnuwkom Benvko u He nomelyaetcs Ha LI, npnbop «oTpesaeT» nocnegHue undpbl,
Hanpumep: npyu dP =2 yucno «485,84» oTobpasutcs kak «485,8». MNpocMOTp HENOMECTMBLUNXCS

LUMpp BO3MOXKEH C MOMOLLbIO KHOMKM E (nogpobHee cm. n. 3.2.1.1).
3.1.6 PerynaTop

PerynaTtop — aTo nporpaMmHbIi MOAyNb, OTBEYAOLWMI 3a NogAepXaHne BXOAHON BENUYMHBI Ha
3a[jaHHOM YPOBHE, Ha3blBaeMOM YCTaBKOW.

Perynstop cpaBHuBaeT 3HauyeHve, NpulleLuee co Bxoaa npubopa, ¢ YctaBkon u BelpabatbiBaeT
BbIXOOQHOW CWrHam, HanpaBfeHHbIi Ha yMEHbLUeHMe WX paccornacoBaHus. BbixogHon curHan
Perynstopa B npubope noctynaeT Ha BbIXOOHON 311eMEHT, C MOMOLLBI0 KOTOPOro OCYLLECTBAETCH
ynpaeneHue IcnonHMTenbHbIM MEXaHU3MOM TUNA «HarpeBaTesby.

[ns PerynaTtopa 3agatoTcsa cneayolime napameTpsbi:

- pexum paboTbl (MWL unn 4ByXNO3ULMOHHbIV PErYNSTOP);

—  30Ha HeYyBCTBUTENbHOCTY;

- ana NnO-perynatopa — napameTpsbl MNU[-perynupoBaHnsi u aBTOHaCTPOWKY;

—  AnS ABYXMO3ULMOHHOIO Perynstopa — rmctepesnc 1 3aaepxku.

3.1.6.1 Pexumbl paboTbl Perynsatopa

B npnbope Perynstop MoxeT paboTaTtb B ABYX pexuMax:
MWA-perynsTop v AsyxnosuumoHHbin perynstop (ON/OFF).

Pexvm pabotbl Perynstopa 3agaetcs napameTpom
rEG.t.

3.1.6.1.1 NAO-perynaTop

MWAO-perynatop  (NponopunoHanbHo-MHTerpanbHo-auddepeHUnanbHblii - perynaTop) BblgaeT
3Ha4yeHne BbIXOOHOW MOLLHOCTM, HamnpaBfieHHOE Ha YMEeHbLUEHWE OTKMOHEeHUS TEeKyLIero 3HaveHus
perynupyemoi BenuyvHbl OT YCTaBKu.

Mpn ynpaBneHun MM Tuna «HarpeBaTenb» 3Ha4YeHME BbIXOAHOW MOLLHOCTM HaxoauTcs B
anana3soHe ot «0» go «1» (unm ot 0 go 100 %).

Mpn pabote ¢ B3O tnna LIAI BbixogHast MOLLHOCTb NpeobpasyeTcs B NPOMOPLMOHANbHBIN el TOK
UNW HanpsxeHue.

Mpn pabote c B3 gnckpeTHoro Tuna BbixogHast MOLWHOCTL npeobpasyetcs B LUMM-curHan, ans
KOToporo HeobxoAuMMo 3ajaTb nepuon crefoBaHusi umnynbcoB (napameTp tHP, cm. n. 3.1.8).
MpyHumn dopmmpoBanus LLIMM-curHana ans ynpaeneHvs «HarpeBaTtenieMy nokasaH Ha pucyHke 3.6.

MWA-perynupoBaHne sBnsietcs Havbonee TOYHbIM METOAOM NoAAepXaHWs KOHTPONMpyemon
BenuyuHel. OpHako Ans agpdpekTmBHoM pabotbl MMU[-perynatopa Heobxogumo nogobpatb Ans
KOHKPETHOro 06beKTa perynnpoBaHns psg KoaddLMEHTOB.
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3 YcTpoucTBo U paboTta npubopa

Bagava Hactpoviku MU[O-perynatopa OOBOMBHO CrOXHAsi, HO OHA MOXEeT OblTb BbINOMHEHa B
aBTOMaTuMyeckom pexume. [NpuHuun pabotbl v napametpbl [MU[O-perynatopa npuBeaeHs B
MpunoxeHum XK.

06 aBToHacTporike MNUA-perynsatopa cm. n. 10.6 n MNpunoxenne XK.

TA
YcTaeka — -
"
[
g o
BeixogHas Bpems
MOLHOCTD
perynaTopa
[ —
\__\\
P~
0 -
Bpems
WHM=cnrran A
BbIXOJHOIO tHP
aneMeHTa g
1
0 Bpems

PucyHok 3.6 — NMpuHuun cbopmupoBanua LUMM-curHana aonsa «Harpesartensa»
3.1.6.1.2 AByxno3uunoHHbIn perynsaTtop (ON/OFF)

OByxnosnumorHein perynatop (ON/OFF) BeipabaTbiBaeT BbIXOAHYHO MOLLHOCTb, KOTOpasi MOXeT
MMeTb TOMbKO [Ba 3HAYeHWs: MUHMManbHOoe W MakcumaneHoe. [lpu pabote npubopa c
McnonHuTenbHbIM MEXaHU3MOM TUMa «HarpeBaTerb» 3TO Creayolime 3HauYeHus:

-  «0» (0 %) — «HarpeBaTenb» BbIKMIOYEH,;

—  «1» (100 %) — «HarpeBaTesnb» BKIOYEH.

[IBYXNO3NLMOHHbBIN  PerynsTop BKMOYMaeT «HarpeBaTenb» MpW  3HAYEHWAX perynvpyemoi
BennuvHbl T, MeHbLIMX YCTaBKW, U BbIKMOYaET Npu 3HadeHusax T, Gonblumx YcTaBku (pucyHok 3.7).
Tak paboTaeT ABYXMO3NLMOHHbBIV PErynsTop B OTCyTCTBUE rcTepesunca.

T
Yerapka + HYS.C/2 .
Yeraeka 7 /’ HYS.C
Ycraska — HYS,C/2
it 4 i\../
T
CocTosuue | ! Bpems
"narpesatens”| (g3 rvcTepesuca
1T
BbIKN, : Bpeml
CocToanue | !
"warpesarens”| ¢ rucrepeancom HYS.C
K1, _r___"_

BbIKN,
Bpems

PucyHok 3.7 — MpuHuun pa6oTbl [IByXNnOo3nMLMOHHOro perynatopa
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3 YcTpoucTBO M paboTta npubopa

Bbl MOXeTe 3agatb 3HayeHne 'nctepesuca -
7= NAPAMETPbI TPHEOPA
OByxnosuumoHHoro perynatopa HYS.C. Torga cocTosiHue Perynaop
«HarpeBaTensl» OygeT nepekntoyaTtbCs B TOT MOMEHT, Koraa 7= JlByXnosuuvoHHbIi (ON/OFF)
oTknoHeHne T oT YcTaBku AOCTUTHET NOJIOBUHbLI BeNU4YUHbI ¥ [MCTEpE3NC JBYXNO3MUMOHHOIO
HYS.C (cm. pucyHok 3.7). perynatopa HYS.C

[BYXNO3NLMOHHBIN PErynsaTop He HyxOaeTcs B CROXHOM
HacTpoike. [N HEero MOXHO 3afaTb 3a4EpPXKKW BKIIOHYEHUS] U OTKIMIOYEHUS!, a Takke MUHUMArbHbIE
3HAYEHUS BPEMEHU yaepXKaHWs BO BKITOYEHHOM U BbIKIIOYEHHOM COCTOSIHUM.

3.1.6.2 30Ha He4YyBCTBUTENLHOCTHU

30Ha HeYyBCTBUTENBHOCTU 334aeTCA AN UCKMIOYEHNS HEHYXKHBIX | 7= NAPAMETPbI TPMEOPA
cpabatbiBaHui Perynsitopa npu HebornbLIoM OTKITOHEHUN = Perynsitop
KOHTPONMPYEeMOW BEMNWNYMHBI OT YCTaBKu. ¥ ‘30Ha HeyBCTBMTENbHOCTH db

Mpnbop byaeT BblAaBaTh YNpPaBRSOWMA CUrHaN TOMbKO Mocne
TOrO, KaK perynmpyemasi BenmyvHa BblAeT U3 3TOW 30HbI.

3HayeHne 30HbI HEYYBCTBUTENbHOCTM 3ajaeTcd napametpom db B eAuHMUax perynupyemon
BESINYUHBI.

Mpumep — Ycraeka = 60 °C, db = 10 °C. B gmnanasoHe 55 °C...65 °C Perynatop He Gyget
BblpabaTbiBaTb YNpaBnsAoLLEro BO3AENCTBUS.

3.1.6.3 3apepxkKu u yoepxaHus

Ons ABYXMO3WUMOHHOMO perynsitopa MoryT ObiTb 3agaHbl
3a0EePXKKM MEepeKknMiodeHnsl, a Takke MUHUManbHble 3HaYeHUs
BPEMEHWN YyOepXaHUsi BO BKMOYEHHOM W BbIKIIKOYEHHOM

== MAPAMETPbI MPUBOPA
7= Perynatopsl
7= [AeyxnoanunoHuslii (ON/OFF)

COCTOSAHUAX.
3agepKkn nepeknoyeHns 3agatotcs napameTpom dEL wm PerynaTop
aep P P p ¥ Bpema 230epXku NepeknioyeHa
cnyxart Ons 3afepXKu MepekriioMeHns BbIXOAHOro curHana c dEL
uenblo cunbTpaumm KpaTKOBPEMEHHbIX " JTOXHbIX v Bpews ynepxasma Hold

cpabaTbiBaHUi  perynsitopa W NpeaoTBpalLEHUsi  MUKOBbIX

BKITIOYEHWI NCTONMHUTENBHBIX MEXaHW3MOB.

Mpn 3agaHuM BpeMeHW 3afepXKn, €ee 3Ha4YeHWe HayvHaeT OoOTCYMTbIBATLCA C MOMEHTa
NepekrnioYeHns BbIXOAHOTO CUrHana, W MepeknioyeHne perynstopa OnokvpyeTcs OO MOMeHTa
NCTeYeHNs1 BpeMeHN 3adepXku. Nocrne 3Toro ocyLecTBNsSeTCa NpoBepka COCTOSHWUA perynsaTtopa u,
€Cnn OHO He W3MEHUIOCb, MPOM3BOAMTCS MEpPEeKnioYeHne BbIXOAHOTO curHana, coctosHue UM
n3MeHseTcs.

YoepxaHne BO BKMIOYEHHOM/BbLIKMIOYEHHOM COCTOSIHUM - MUHUMAarnbHOE BPEMsl, B Te4eHue
koToporo WMIM OyfeT BbIKMIOYEH WU BKMOYeH. PyHKUMA peanusyeTcs crnefylolmm obpasom:
perynsatop OTCYATbIBAET BpeMsi OT MOMEHTa npouclueallero nepeknoyveHns u 6nokupyet uHoe
nepeknioveHne, ecnum He npowno Tpebyemoe BpemMs yAepXaHus. ITOT MeXaHusM MOXeT
MCMosb30BaTbCs AN 3alUTbl UCMOMHUTENbHBIX MEXaHM3MOB, KOTOpbIe B CUIY CBOMX TEXHUYECKUX
XapaKTepUCTUK He JOMKHbI 3anyckaTbCs, MOKa He NPOCTOSNU OnNpeaeneHHoOro BpeMeHmn

Perynupyemas k BenuumHa yctaBka 6e3 3agepxek 6e3 yaepxaHuin B Hepaboyem COCTOSHUM Unn
Tex, KOTopble He AOMKHbI BbIKMoYaTbCs, He 0TpaboTas onpefeneHHoe Bpemsi.

YaepxaHue OTCUYMTBLIBAETCS MOCNE UCTEYEHUSI BPEMEHW 3a4epXKu (ecrnu oHo 6bino 3agaHo) u
Npou3BeAEeHHOro NepeKnioYEeHNs COCTOAHNS.

YpepxaHve 3agaetca napameTpom Hold.

®PyHKUMOHMpPOBaHWe  Peryndtopa € 3afjaHHbIMM  3afepxkamu U yAepXaHUSMU
NPOUNNIOCTPUPOBAHO Ha PUCYHOK 3.8.
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3 YcTpoucTBo U paboTta npubopa

Perynupyemas
BENMYHHA

yCTaBka

Ge3 3anepkek A
fiea yanepxanmii

1 —

B;.JEMH

0
¢ zapepxxamu A

dEL dEL dEL

BEI_EH ]

<dEL

+1

0

C yaepKaHuAMM
1 3R18PRKAMM

Hold Hold

A

+
0l

Bpr-;ml

B |:7-Eemn

PucyHok 3.8 — PaboTta perynsatopa ¢ 3agaHHbIMU 3aepXKaMu U yaepXKaHUsMU

3.1.6.4 OrpaHuMuYeHMe AnanasoHa U CKOPOCTU U3MEHEHUS! BbIXOAHOW MOLLHOCTU

Perynsatopa (tonbko ana MNUA-perynaTtopa)

3HaveHns  BbIxogHonm  mowHoctu  [[O-perynsitopa
HaxoasaTcs B AvanasoHe oT «0» go «1» (unm ot 0 go 100 %). B
HEKOTOpbIX Cryyasix BO3HWKaeT HeobXxoaMMOCTb OrpaHuyveHust
BbIXOZHON MOLLHOCTU CBEPXY WU CHU3Y.

Mpumep — B knumaTokamepe Henb3si A4ONYCTUTb, YTOObLI
HarpeBaTenb paboTtan meHee yeM Ha 20 % cBOeN MOLLHOCTH.
Ons  BbINOMHEHMSI  3TOr0  YCMOBUSI  HYXHO  YCTaHOBUTb
MuHMManbHy BbIXOAHYIO MOLWHOCTL P.min «20.0».

OrpaHuyeHne OunanasoHa BbIXOOHOMN MOLLHOCTHU
Perynstopa 3apaetca OByMs napameTpamu: MakcumarnbHoe

7= NAPAMETPbLI MPUEOPA
7= OrpaHH4yeHHe BLXOAHOM
MOILHOCTH
v MakcuMankHadA BbixoaHan
molLHocTs P.UPr
¥ MMHMMANEHAR BoIXOOHAA
MowHocTe P.min
¥ MakcHMansHaa CKopocTb M3MEHEHH
BbXDHOW MoLHocTH P.rES

3HayeHve P.UPr u muHumansHoe P.min. 3T napameTpbl 3a4atoTcsl B NMPOLEHTax OT MakcumarnbHOW
MOLLIHOCTM, KOTOPYIDO MOXHO nofatb Ha McnonmHuTenbHbln mMexaHuam. Ecnn Perynatop BblaaeT
3HaYeHWe MOLLHOCTW, Haxofslieecs 3a MNpeAenamu 3afjaHHOro AuanasoHa, OHO NpUHMMaeTcs

paBHbIM P.UPr nnu P.min, cOOTBETCTBEHHO.

OrpaHuyeHne CKOpOCTU POCTa BLIXOAHOW MOLHOCTM Perynsitopa HeoGxoanmo ans 6e3ynapHoro
BKMtoYeHMsi  McnomnHuTenbHoro MexaHuama. MakcumarnbHash CKOPOCTb  WU3MEHEHUst  BbIXOLHOW

MOLLHOCTK 3apaeTcs napameTpom P.rES B %/MuH.
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3 YcTpoucTBO M paboTta npubopa

3.1.6.5 KoHTponb LenocTHOCTU KOHTYpa perynupoBaHusa (LBA-aBapun)

Y perynstopa ectb pexum KOCBEHHOIO KOHTPOIS UCMPaBHOCTU -

MM, nogknioyaemoro K Beixogy npubopa. :'__EA:AMETPH MPUBORA

Ecnn MCMPaBHOCTb  JaT4MKOB npubop onpegensiet s E;m;;fm_agaw LbA
HENOCPEACTBEHHO MO KOHTPOMIO CUrHana Ha CBOEM BXoAde, TO ~

7= Koutpons LBA-aBapuu
ncnpasHocTe BO n MM Hanpsimyto onpedenutb Henb3s. OgHako + MUHHMaTSHO HE0GKOmAMO
MOXXHO KOCBEHHO onpefennutb WX WUCMNPaBHOCTb, aHanusnpys W3MEHeHWe BXOJHOI BENMYMHE!
peakumio obbekTa perynupoBaHWs Ha nogady ynpasnsoliero d.LbA
Bo3gencteusa. Ecnu  perynupyemble napameTpbl obbekta He ¥ Bpews pwarkocTuist o6peiea
MEHSIIOTCS B AOIKHbIX MpeAerax npu nojadye ynpaensioLLero Koimypa t.LbA
BOo3aencTeust — 3Haumnt, UM HeucnpaBeH. Takon aHanu3 HasbiBaeTcs
koHTporiem LBA-asapuu (Loop Brake Alarm).

Onsa koHTpons LBA<aBapuu HyxHO 3agaTb Bpemsi guarHocTuku (napametp t.LBA) u 3HayeHne
MWUHUMarbHOTO U3MeHeHUs duandeckon BennyunHbl (napametp d.LBA), koTopoe JOMKHO Npou3onTu
3a 37O Bpems.

Mpu nogayve Ha UM 0% unu —100 % MOLLHOCTU BKMOYAETCst OTCYET BPEMEHM, U €CNK 3a BPEMS,
Ha3HaueHHoe B napameTpe t.LBA, perynupyemas BenuuvMHa He U3MEHUTCS Ha TPebyemyro BenuYuHy
(napameTp d.LBA), To npubop pearnpyeT cnegywowimm obpasom — cpabaTbiBaeT nporpaMmMHbIv
Moaynb LBA-aBapums, nepesoasi o6bekT B coctosiHie ABAPUA.

Pexum koHTpons LBA-aBapuv MOXHO BKIIOYUTL UM OTKIIOYUTL B KaHane napameTpom LbA.

3.1.7 UHcneKkTop

MHcnekTop - nporpaMMHbIi MOgyfb, KOHTPONUPYOLLMIA 7 NAPAMETPbI NPUEOPA
HaxoXAeHWe  perynupyeMon  BenuWYMHbl B [OMYCTUMbIX 7= WrcnexTops
rpaHvuax. 7= Wnenextop

K Bbixogy WHcnekTopa mMoxeT GbiTh NoakmntoveH BbixogHoun ¥ Togxmosenksiil & ukenexTopy B3 Rel.a

OneMeHT, ynpaBnsiloOWMA BHELHWM YCTPOMUCTBOM (3HayeHue
napameTtpa Rel.a gomkHo cooTBeTcTBOBaTb HOMepy BbixogHoro OnemeHTta). B atoM cnyyae, npu
cpabatbiBaHuKn NHcnekTopa, npubop He nepexoauT B coctosiHu ABAPUA.

B cnyuvae, korga k MHcnekTopy He nogkntoveH BoixogHon OnemeHT (3HaveHne napameTpa Rel.a
3aflaHo paBHbIM No), Npu cpabaTtbiBaHUn WHcnekTopa npubop nepexoaut B coctosiHue ABAPUA (cm.
n. 10.7).

Ana Uucnekmopa 3aparoTca cneayolime napaMmeTpbl:

Ha kaxaowm Llare Mporpammbl TexHonora:

—  noporu cpabaTbiBaHUsi ANs KaXaoro MHcrnekmopa v cnocob nx otcyeTa;

—  Tvn noruku cpabatbiBaHus MHcnekmopa;

—  ucnonb3oBaHue MHcnekmopa B NpUHATUM pelueHust 06 aBapuu;

Aans scex MporpamMm TexHonora 3agatoTcs:

—  BnokupoBku cpabaTbiBaHWUs NpU ONpeaeneHHbIX YCIOBUSIX;

—  BpeMmeHa 3agepxek cpabaTbiBaHUS.

7= NAPAMETPGI NPUEOPA
3.1.7.1.1 OTkntoveHune UHcnekTopa 7= Wncnekrop

VIcheKTop MOXHO OTKIIOUUTD: ¥ Wrcnextop 8 Kaviae inSP

Onst Bcero obbekTa, Anst Bcex porpamm TexHonora, = B nporpamMme Ne...
yCTaHOBUB 3Ha4yeHue napameTpa inSP «BbikntoveHy; e-/Ha ware Ne...
- Ha Kakom-nm6o llare T[lporpammbl, ycTaHOBMB Mcnonssoezarie 8 npd+aTn
pelwenua of aeaput E.USE
3HayeHue napameTpom E.USE «HeT».
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3 YcTpoucTBo U paboTta npubopa

3.1.7.2 MNMoporu cpabaTbiBaHUsA MHCNeKkTOpa U cnoco6bl UX oTcyeTa

Moporn cpabatbiBaHuMs  WHcnektopa  onpegensioT
[ONyCTUMBIN AvnanasoH perynupyemonm BEINYMHBI.
KonuuectBo 3agaBaembix NOPOroB (OAMH UNW ABa) 3aBUCUT OT
TMNa norukn cpabatbiBaHus NHcnekTopa (CM. Huxe).

Moporn 3apatotca ana kaxgoro Lara [Nporpammbl
TexHonora napameTtpamu A.i.j B eauHuMUax perynvpyemon
BENMUYUHBI.

Heobxoammo Takke 3a gatb cnocob oTcyeTa MOpPOros
napameTtpom rF.Pt. MNoporu moryT 6bITb ABYX TUMOB:

—  abcontoTHble (abCcontoTHbIE 3HAYEHNSs);

—  OTHOCWTEINbHbIE (OTKIOHEHNSI OT YCTaBKu).

Mpn 3apaHuM OTHOCMTENbHBIX MOPOroB MPUOOP MepecyMTbIBaeT WX 3HAYEHWUS OTHOCUTENbHO
TekyLlero 3HaveHuns Ycrasku Perynsaropa.

3.1.7.3 Jloruka cpabaTtbiBaHusi MHCNekTOpa
B an6ope MMeeTCcsl BO3MOXHOCTb Ha kaxgom Llare

7= NAPAMETPbI NPUBOPA
= Wncnekrop
7 B nporpamMme Ne...
= Ha ware Me...
v Topor Ne 1 A.i.j
v Topor Ne 2 A.i.j
v Cnoco@ orcyeta noporoe rF.Pt

= NAPAMETPbI NPUBOPA

Mporpammbl  TexHorora BbIGpaTb noOrvky cpabaTtbiBaHus 7 WHcnekTop

WHcnekTopa. 7~ B nporpamme Nz...
BosmoxHo 4 BapumaHTa norvkM  cpabaTbiBaHuA 7~ Haware No. ..

WHcnekTopa: v Tin norvku cpaBaThiBaHWA

1) ecnu perynupyemasi BENuMYMHa CTaHOBWUTCS Bbllle
nopora (npsimas norvika);

2) ecnu perynupyemasi BenuyMHa CTaHOBUTCH HWXe
nopora (obpartHas norvka);

3) npv BbIxoAe perynmpyemon BENMYMHbI 3a 3aAaHHbIV noporamu AmanasoH (U-obpasHas norvka);

4)  npv Bxoge perynvpyemoi Benu4vHbl B 3aAaHHbIN noporamu ananasoH (M-obpasHas noruka).

[Ons Tynos norukn 3 n 4 3agatoTcs ABa nopora.

[Ons TynoB norvkn 1 n 2 3agaetcsi Tonbko nopor Ne 1.

3.1.7.4 BnokupoBku cpabatbiBaHuA NHcnekTopa. 3apepkku cpabaTbiBaHUA

B npuBope ecTb BO3MOXHOCTb GIOKMPOBKU
cpabatbiBaHua  MHcnekTopa npu  OnpeferneHHbIX
ycrnoBusax.  CyllecTByloT 2 Tuna  GrOKMPOBOK:

uHcnekTopa LG .tY

2= MAPAMETPbLI NPUEOPA
7= WHcnekTop
7= BnoknpoekK cpabaTbiBaHWA MHCNIEKTOPA

6nokMpoBka nepBoro cpabaTbiBaHNs W Grokuposka
NMKOBBIX BbIGPOCOB.

BnokupoBka nepsoro cpabaTtbiBaHuA
HeobXxoAaMMa B Havane TexHOMornveckoro npotecca
(Ha nepsom Llare), mpu cny4a#iHOM OTKIHOYEHUN
nuTanua unu npun nepexofe ¢ LWara Ha War. B Havane
LLlara perynupyemas BenuynHa MoOXeT HaxoguTbes 3a
AonNycTUMbIMW NpedenaMn — 1 3TO WTaTHasa cuTyaums.
Mpu atom cpabaTtbiBaHne VHcnektopa HeobxoanmMo
6nokMpoBaTb, T. K. B MPOTUBHOM Clly4ae npou3onget
nepexop B coctosiHne ABAPUA.

7= BNOKMPOBKA NO NPONAaAaHWIo NUTaHNS
¥ Tun Gnokmpoeky 1-ro cpatateigaHma bL.St
¥ Bpema Gnokupoeku 1-ro cpadateieanna bL.t
7= BNOKMpOBKa No nepexoay
Ha HOBbI# War NporpaMmmb!
¥ Tun Bnokupoekn 1-ro cpabareiBanug bL. St
v Bpema Gnokupoeku 1-ro cpabatsieanna bL.t
7= BNoKMpoBKa NPK 3aMycKe NPoOrpaMmel
+" Tun Gnokuposky 1-ro cpadatbigaHia bL.St
¥ Bpema Onokupoeku 1-ro cpadatsieanna bL.t

Mprbop nossonseT GrnokupoBaThb nepsoe cpabaTbiBaHWe MHcnekTopa Ha onpeaeneHHoe Bpems
(napameTp BL.t) unu 0o BXoAa B paspelleHHbI OOMYyCTUMbIA AuanasoH. Tak e MOXHO BKIYUTbL
GrokMpoBKy cpabaTbiBaHust Mo 0GOMM YCroBUAM (BPeMsi + BXOA B OManasoH) WM OTKMOYNTL eé

BooOGLLE.

Tun GrokupoBKkK nepeoro cpabaTeiBaHus VIHcnekTopa onpeaensieTcs napameTpom blL.St.
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3 YcTpoucTBO M paboTta npubopa

BnokupoBka MUKOBbIX BbliOpocoB perynupyemom
BENUYMHBI 3a JONYCTUMble Npeaensl NPUMEHWMa B TeX Cryyasx, 7 NAPAMETPbI NPUBEOPA
Korga paspeluaeTcsl KpaTKOBPEMEHHbIN BbIXOL, Pperynupyemoi = Wucnextop
BENMYMHBI 3@ [OMNYCTUMbIE paHuUbl. B 3TOM crydae MOXHO ¥ Bpema saiepxit NepekioueHita
3afaTb BpeMs 3adepxku nepekntoveHns MHcnektopa (napameTp dEL
dEL), n ecnn anuTenbHOCTb BbIOPOCA MEHbLUE 3TOro BPEMEHW,
npousongeTt 6rnokMpoBka cpabaTbiBaHUSI.

Mpumep noruku paboTbl MHcnekTopa ¢ 6rnoknposkamu n3obpaxeH Ha pucyHke 3.9.

Tk
Mopor Ne 2
: e
|
Mopor E‘Q_]' 1 o - -I-
Mopor Ne 2 | |
|
Mopor Ne 1 spems<dEL | | dEL | |
] =
BnokKposka finokvposka finokuposka Bpems
nepeora cpaBaruiBatng cpafatsiBakus
“ﬁgﬁ;ﬁ: ;g cpabaTuBanu W3-32 3aePKKM| | M3-33 3ALEPKKM !
BKJI.
Bl B en.'u: a
War 1 War 2 g

PucyHok 3.9 — NMpumep norukmn pa6otbl u 61MoKMpoBOK cpabaTbiBaHusa UHcnekTopa

3.1.8 BbIxogHble 3n1eMeHThI

Mpnbop nmeeT ABa BCTPOEHHbIX BbIXOAHBIX anemeHTa:

- B31 nporpammMHo npuBsisaH k Perynsatopy v ncnonesyetcsa aons ynpasnexuns UM;

- B32 nporpammHo npussizaH nubo k MIHcnekTopy Ansi ynpaBnieHust BHELLHUM YCTPOWCTBOM,
nmbo ncnonb3yeTcs Ans ynpasBrieHns YCTPOWCTBOM CUTHanNM3auuu.

MepeyeHb BO3MOXHbIX TMNOB B npeacTtaeneH B Tabnuue 2.3.

BbixogHou anemeHT 1 MoxeT ObITb ABYX TUMOB:

—  [AMCKPETHbIV (3MeKTpOMarHMTHoe pere, TPaH3NCTOPHas U CUMUCTOPHasA onTonapa, BbIXOA,
Ons ynpaBneHus TBepAoTeNbHbIM pene );

—  aHanorosbin (uncppoaHanoroebll nNpeobpasoBatent «napametTp — Tok 4..20 MA» unu
«napameTp — HanpsbkeHue 0...10 B).

BbixofHol aneMeHT 2 MOXeT ObITb TONbKO AUCKPETHOrO TUNa.

3.1.8.1 Ucnonb3oBaHne auckpeTHbix B31 npu  TMWUO-perynupoBaHun.
MapameTpsbi LLAM

Ecnn Bbl 3aganun Pexum pabotbl perynstopa «MAA- -
perynsitop» (cM. n. 3.1.6.1.1), To AuckpeTHbii BS Gyner i &= MAPAMETPEINIPUEOPA
pabotaTh B pexume LUVMM. B atom cnyyae Heobxoammo £ Buixopwoid anemenT 1
v' MNepuog cneposadrs LUIWM-uanynecos tHP
3agatb nepuog cnegosaHus WWVM-umnynbcoB (napametp P P ——
tHP) u MyYHMManbHyO ONUTENBHOCTL UMMynbca (NnapameTp MM -iryneca t. L
t.L), npu KoTopoW elle npousBoauTCs BKMoYeHne B3 (cm.

pucyHok 3.9).
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3 YcTpoucTBo U paboTta npubopa

Yem BbilLe YacToTa yNpaBnsoLWmMX MMNYnbLCOB (T. €. MeHblUue nepuog tHP), Tem TouHee peakumsi
Perynstopa Ha BHellHWe nameHeHusi. Ecnn BO — TpaH3uCTOpHas wnu cuMUCTOpHas ontonapa, To
nepuoa crnegoBaHvst MMNYNbCOB MOXHO YCTaHOBUTb paBHbIM 1 ¢. Ecnn BO — a/m pene, To crnuvwikom
marnoe 3HayeHue nepuopa tHP npuseaeT K YacTbiM MEpPekioYeHnaM N BbICTPOMY M3HOCY CUMOBbIX
KoHTakToB. [loaTomy Heobxogumo 3apaTb 6Gonbliee 3HaveHve napametpa tHP, Ho cnegyet
MOHMMAaTb, YTO 3TO MOXET YXYALNTb Ka4eCTBO perynnpoBaHus.

TA
YcTaeka \\ /’-_\
N
Bpems
WHM=curnan 4 P
BBIXOQHOTO tHP amnynbe<t.L
aneMeHTa el e
1 ; I
0 -

Bpems
PucyHok 3.9 — 3apaHue napametpoB LUAM-curHana

3agaHne MUHUManbHO AOMYCTUMOW AnUTENbHOCTM umnynbca t.L Takke Heobxoaumo Ans
npegoTBpaLleHnst M3HOCA CUMOBbIX KOHTakToB BO BcneactBue  CrMLLKOM — KpaTKOBPEMEHHbIX
BKIOYEHUIA.

3.1.9 YcraBka

YctaBka — 9TO 3Ha4vyeHue, KOoTopoe Tpe6yeTc;|

noagepxuBatb C nomowplo Perynatopa B gaHHbIN £ MAPAMETPLI NIPUEQPA

= NMporpammel

MOMEHT BpeMeHW. YcTaBka BMECTE C  TeKyLiuM = NMporpamma Ne...
3HAYEHWEM PErynupyemoll BenuuMHbl NoJaeTcs Ha 2 War Ne...
Bxop PerynsiTopa. 7= Yeraeka
Ha kaxgom Llare [MporpamMmbl TexHosora anst ¥ CkopocTb Bexopa Ha yoraeky LF.LU

¥ Tun yctaekm P.-SP
Kaxgoro PerynﬂTopa 3aparTca cnepywwue v HM)KHY{;; PaHHLA 3a0aKHs yeTagk b.CH.L

napameTpbl YCTaBku: v BefxHan rpasiua 3aanns yoraekn b.CH.H
- TMN YCTaBKu; v 3uavenve ycTask SP.LU
- 3HayeHue YcTaBky;

—  CKOpOCTb BbIxOoAa Ha YCTaBKy;
—  [OMyCTWMble rpaHulbl U3MeHeHnsa YcTaBku Ana paboTebl B pexumMe Py4Horo ynpasreHusi
(cm. n. 10.4).

3.1.9.1 Tun YcTaBKku

B npubope B kayecTBe YCTaBKk1 MOXHO 3a4aBaTb:

—  3HauveHwue perynupyemon puanyeckon BenmumHbl (TUMN — «3HaAYEHMEY);

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

Tun YcTaBku 3agaetcsa napameTpom P.-SP.

3agaHune YCTaBku TMNa «MOLLHOCTbY ObiBaeT HE0OXOAMMO Ha HEKOTOPbIX CTaAMsAX TexmpoLecca,
KOrga KOHTpONupoBaTb (PU3MYECKUi napameTp CucTembl He TpebyeTcs UM HeBO3MOXHO. B atom
crnyyae nonb3oBaTenb MOXeT 3afjaTb (OUMKCMPOBAHHOE 3HayeHue MOLLHOCTM, KoTopoe Oyaet
noAaBaTbCs Ha VICMoNHUTENbHBIM MexaHu3M. PerynupoBaHns npy aTOM NPOMCXOAUTb He ByaeT.

3.1.9.2 3Ha4yeHune YcTaBKu

3HauveHne YCTaBku TUNa «3HavyeHvey» 3afjaeTcs B eavHuuax perynnpyemMon BennyunHbl U JOMKHO
HaxXoAMTbCA B AuanasoHe namepenus [atuvka.

3HayeHne YCTaBkM TuNa «MOLUHOCTb» 33a[4aeTCA B OTHOCUTENbHbLIX eauHMUax W MOXeT
npUHUMaTb 3HayeHus ot «0» Jo «1».
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3.1.9.3 CkopocTb BbixoAa Ha YcTaBKy

B npubope MOXHO OrpaHM4nTbL CKOPOCTb BbIXOAA Ha YCTaBKy.
OTa yHKUMA Mcnonb3yeTcs B Tex Cnyyasx, korga perynvpyemasi BenuyvHa JofmkHa NnaBHo, C
3aaHHOW CKOPOCTbIO, BO3pacTaTb MM YMeHbLUATbCS Ha AaHHoM Lllare Mporpammei:
— B TeyeHue Bcero Lara (cm. pucyHok 3.11, a);
— B TeyeHve 4Yactu lllara — go pocTkeHuss 3HaYeHUs yCcTaBKKM, Janee OCyLeCTBMSeTCH
noaaepXXaHne AOCTUrHYTOro 3HayYeHus YcTaBku (CM. pucyHok 3.11, 6, B).

a) 6) B)
T,°C A War Mporpammel : T, °c4 War Mporpamme : T,°C A War Mporpamme :
Ycraska ) Yeraeka | To
S SPLU [ A '
: : Ycraeka
T i - T I > SP.LU -
K Bpems ? Bpems Bpems
BPEMSA BbiX0Aa BPEMA BbIX0AA BPEMSA BbIX0AA
Ha YCTaBKy Ha YCTaBKy Ha yCTaBKy

Ycraska SP.LU - Ty [en. uam.]
BPEMS BLIXOMA HA yCTABKY  [MuH]

PucyHok 3.11 — 3apaHue cKOpocTHU BbixoAa Ha YcTaBKy

B Havane Lllara YcraBka nMpuHUMaeT 3HavyeHue, paBHOE TEKyLLUEeMYy 3HAYEHWIO peryrnvpyemom
BenuyuHebl (To), ¥ cpa3dy HaYMHaeT U3MEHSITbCS C 3a4aHHON CKOPOCTbLHO.

BennunHa T, - 370 3HayeHue ycTaBKu Ha npeabigyliem Lare unu HavanbHoe 3HayYeHue, ecnu
Lar - nepsbii. Hanpumep, ecnu perynupyeTcst TemnepaTtypa, To npu ctapte Mporpammel Ty npumeT
3HayeHVe TemnepaTypbl OKpyXawolen cpefbl M Ha4yHeT pacTu (MNU yMeHbluaTbCsl) C 3adaHHOM
CKOPOCTBIO OT 3TOr0 3Ha4YEHUS.

MapameTp CkopocTb Bbixoaa Ha yctaBky LF.LU 3agaetcs B equHuLax perynmpyemMon BenuymHbI
B MuHyTy. Ecnn 3apgatb napametpy LF.LU 3HayeHve «0», TO CKOpPOCTb MPWHUMAaETCA pPaBHOW
6EeCKOHEYHOCTH, T. €. YCTaBka MIHOBEHHO JOCTUraeT 3HaYeHus, 3afaHHoro napameTpom SP.LU.

3.1.10 CeteBow uHTepdenc RS-485

Mpnbop nmeeT BCTPOEHHbLIV ceTeBon nHTepdenc RS-485, koTophlii npegocTaBnsieT cneayoLime
OCHOBHbI€ BO3MOXHOCTU:

—  KoHcburypuposaHnue npubopa c MK;

—  peructpauusi Ha MK napameTpoB TeKyLLero CoCTOSHMS.

Ons pabotbl npubopa B cetn RS-485 HeobGXxoAMMO yCTaHOBUTbL €ro cCeTeBble HAcTpowku. B
O[HOW CEeTU MOTYyT HaxoAUTBLCSA HECKOMbKO NpubopoB, NoakMioYeHHbIX K ogHomy K. [ins obecnevenus
KOPPEKTHOW paboTbl B 3TOM cllyyae ceTeBble nNapameTpbl BCEX NPUOOPOB OAHON CeTU AOMKHbI ObiTh
OVHAKOBBI.

Kpome Toro, kaxabiii npubop B ceTV MMeeT CBOW YHMKanbHbI 6a30BbIN ceTeBON agpec.

MoppobHo HacTpoika ceTeBOro uHTepderica onvcaxHa B M. 7.

3.1.11 Peakuus npubopa Ha crny4yamHoe OTKMIOYeHMe NUTaHuA

Peakuma Ha cnydanHoe OTKNOYEHME NUTaHus B npubope
onpegenseTca napametpoM bEHv, KOTOpbIi MOXET MpuHMMaTh i £ MAPAMETPbI NPMEOPA

cnegyoLume 3Ha4YeHuns: = CmyweGHele napameTpsl npuGopa
' oseneHre Nocie NoABNeHud

CkopocTb BbIXOfa Ha yeTaeky LF.LU =

-  «MpogomxuTb ¢ TOro xxe mecta». [1pn BbIKITIOYEHUN
nponaslwero nurakua bEHv
nuTaHna Npubop coxpaHsaeT B TeYEHME NPUMEPHO 2-X v KoIM4ecTB0 Nponagaswii niTasng 220
YyacoB WHcopmMauMilo O CBOEM  COCTOSHUM U ¥ KonuuecTeo nepectpocoe rES*

BO3BpALLaeTCsl B HEro Mnocre BKMOYEHWUsI NUTaHus,
npopomxas paboty ¢ Toro xe Mecta. Ecnn po
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3 YcTpoucTBo U paboTta npubopa

BbIKIIOYEHNS NUTaHna npubop Haxoawncsa B coctosHun CTOM nnn ABAPUA, To aTo xe
COCTOSIHME COXPaHUTCA MOCne BKIOYeHWA nuTaHus. Ecnu  HanpsikeHne nuTaHus
OTCYTCTBOBAasno JoNnroe Bpemsl, U MHdopmMaums O COCTOsiHUM Obina yTepsiHa, TO npubop
nepexoaut B coctosiHue CTOIN.

- «3anycTuTb nepByl NporpamMmy C nepBoro Lwara». Hes3aBuMcMMO OT TOro, B KakoMm

COCTOSIHUM NpUBOP HaxXoAMNCA [0 BbIKMIOYEHWUS MUTaHWUSA, NPW MOSIBNIEHUN HanpsiKeHus
Oynet 3anyweHa nepsas Nporpamma ¢ nepeoro Lara.

- «Nepentu B coctosinne CTOMM». Mpubop nepexoamnt B coctosiHe CTOIM.

- «MNepentu B coctosinne ABAPUSA». MNpnbop nepexogut B coctosiHne ABAPUA.

Mpnbop Npon3BoAMT noAcYeT CrydalHbIX OTKIOYeHUN nutanus (napametp 220). Kpome Toro,
npubop NOoACHUTBIBAET KOMMYECTBO COOCTBEHHbIX nepecbpocoB (napameTp rES), koTopble moryT
npoucxoanTb NPU OTCYTCTBUM NUTAHWS ANUTENbHOE BPEMSI.

3HayeHns napameTpoB 220 u rES [OCTYNHbI TOMBKO AfS MPOCMOTPA; KPOME TOro, MX MOXHO
06HYyNMTL. 3aaaTb UM Kakoe-nMbo HeHyneBoe 3HaYeHne Herb3s.

Mpnbop uMeeT 3HeproHe3aBUCUMMYIO MaMsATb, B KOTOPOW COXPaHSATCA NporpammupyemMble
napameTpbl Npubopa. MapameTpbl XpaHATCA B NaMsiTU B TEYEHUE HECKOMNbKMX AECATKOB IeT.

3.2 KoHcTpyKuma npubopa

Mpnbop un3rotaBnMBaeTcs B NMacTMaccoBOM Kopryce, NpeAHa3Ha4eHHOM [AMA MOHTaxa Ha
BepTMKanbHOMW MMAOCKOCTM LuUTa yhnpaBneHus anektpoobopyaoBaHvem (kopnyc LW1) wnm gns
HACTEHHOro MoHTaxa (kopnyc H).

Kopnyc (W1 nnu H) coctont us aByx YacTen, coeamHseMbix Mexay coboi npy NOMOLLM YeTbipex
BMHTOB. BHYTpM Kopnyca pa3melleHbl ABe nevaTHble NnaTtbl, Ha KOTOPbIX PacrnonaratTcsi ANeMeHTbl
cxembl npubopa. CoeauHeHue nnat Apyr C APYrOM OCYLIECTBMAETCS MPU MOMOLM  MIOCKUX
pa3beMHbIX kabenei.

Kpennenwe npubopa Ha wute obecneymsBaeTcs ABYMS hMKCaATOpamu, BXOAALUMMU B KOMMIEKT
noctaskun OBEH TPM151-LL|1.

[na coedvHeHVs C nepBWYHbIMK npeobpasoBaTensMu, WCTOYHUKOM MNUTAHUS U BHELUHUMU
ycTporcTBamy npubop OCHalleH NPUCOEAUHUTENbHBIM KMEMMHUKOM C KpemnneHuem «nof BWHTY.
KnemMmHuk y npubopoBs WMUTOBOro KpenneHns HaxoanTcsa Ha 3agHen cTeHke. B npubopax HacTeHHoro
KPEnneHust KMeMMHUK pacrionioXXeH MO BepxHeW KpbILWKOW, Mpu 3TOM B OTBEpPCTUAX MoAaBoAa
BHELLHWX CBA3EW YCTAHOBMEHb! PE3NHOBbIE YNIOTHUTENN.

[abapuTHble 1 ycTaHOBOYHbIE pa3mepbl Npubopa npuseaeHbl B MNpunoxexHun A.

3.2.1 NuueBas naHenb npubopa. MHauKaums n ynpaBneHue

Ha nuueBoin naHenu npubopa nmetoTcs crneaytoLume anemMeHTbl UHAMKaLUUM 1 ynpaBneHus:
—  veTblpe LMpoBbIX cCBETOAMOAHBIX nHaukaTopa (L1...LiN4);

- 11 cBeTOAMOAOB;

— 6 KHOMOK.

BHewHun Bug nuueson naHenu npubopa npeactasneH Ha pucyHke 3.12.
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3 YcTpoucTBO M paboTta npubopa

Umi W3MEPUTENb-MWA-PENYASTOP @@ 1
— OABAPUA
~ OHACTP.NIUE,
Lm2 -" ’j "—'i " OBbIMUCII.3HAY,
N ' ‘o ‘emYs —anxom
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PucyHok 3.12 — JluueBasi naHenb npubopa

\

K

KHOMKW

3.2.1.1 UHaukauusa B paboyem pexume

Lindposble uHaukatopbl LINL1...LUMN3 B paboyem pexume oTOGpaxarT CUMBOMbHYHO
nHpopmauuio 06 ogHom KaHane perynupoBaHus. Ha LI/11 Bo3aMOXHO oToGpaxeHne ogHom m3 3-x

BEJIUYUH!

- n3mepeHHol Bxogom 1 (ceeTtognopg “Bxog 17);
- n3mepeHHon Bxogom 2 (ceetoauog “Bxog 27);
—  BbluMCNeHHoun Beluncnutenem (ceetoamon “BelumMcneHHoe 3HaveHue”).

[MepekntoyeHne MHOULMPYEMOro napameTpa OCYLLECTBSIETCS KHOMKamu @ + IE npu 3TOM
CBETUTCHA OOMH U3 CBETOAMOAOB, NOKa3biBasl, kKakasi 3 BeNMUMH BbiBOAUTCA Ha LIN1.

HasHayeHue undpoBbIX MHONKATOPOB NpeacTaBneHo B Tabnuue 3.2.

HasHaueHue cBeToguoaoB npeacrtasneHo B Tabnuue 3.3.

Ta6bnuua 3.2 — HasHauyeHue LUPOBbLIX UHANKATOPOB

LUndpoBoin

HasHauyeHue
MHAUKaTOp

um1 OTob6paxaeT Tekyllee 3Ha4YeHWE U3MEpPEHHOW BenuuuHbl Ans BelbpaHHoro Bxopa
(Kanana)

un2 OTobpaxaeT TeKyllee 3HayeHne YCTaBKM [ANS  PerynvpoBaHus  BeNUYMHBI,
oTobpaxaemon Ha LIM1. Mpu atom cBetutcst ceetoanos «YCTABKA»

unm3 OtobpaxaeT 3HayYeHue BbIXO4HOW MOLLHOCTW, nogaBaeMon Ha WcnomHutenbHbIN
MeXaHW3M, B MpoLieHTax

Ln4 OTo6paxaeT Yepes ToUKy HoMep Tekyulel MNporpammbl 1 Homep Llara

OTobpaxeHue BpeMeHU, NnpoLeaLwero ot Havyana Tekyuwero Lllara
Ha UW2 moxHO oTOoGpasvTb Bpems, npowefwee OT Hayana Tekywero lara. [Ans aToro

=i

nonb3oBaTteflb HaXxvmMaeT OOHOBPEMEHHO KHOMKU +M| L2 nokaxeT Bpemss B eauHMLAX
N3MepeHus, yCTaHOBIEHHbIX NapameTpom Macwtab Bpemenm (cm. n. 3.1.3.4). TNpu aTom 3acBeTuTcs
ceetoanon «BPEMA LWAMA». [Ina Bo3BpaTta k MHAMKauMn YcTaBku Ha L2 HeoGxogmmo ewe pas

HaxaTb KHomku 28 +§.

OToGpaxeHne YCTaBKMU TUMNA «MOLLHOCTbLY

Ecnv nonb3oBaTtenb 3agan Tun YCTaBku «MOLLHOCTbY, TO Ha LJN2 otoBpasxaeTtcs croso «Pr.5P»,
a 3HadeHue YctaBku otobpaxaetcsa Ha LIM3. Mpu aTom cBeTutcs ceetoaunon «YCTABKA».

26




3 YcTpoucTBo U paboTta npubopa

Ecnu Ha kakom-nu6o LA nomectunacb He BcAA MHcopMauusa (Hanpumep, He Bce paspsigbl

<«
l'Il/ICI'Ia), Heo6XoAMMO HaxaTb KHOMKY E OkHO 0T06pa)KeHI/IFI COBUHETCA, U NOoJNib3oBaTeslb CMOXET
NOCMOTPETb HENOMECTUBLUYHOCA Mchopmau,mo.

Ta6bnuua 3.3 — HasHayeHue cBeTOAMOA0B
CBeToauon HasHauyeHue
«ABAPUA» CseTtutcs B cocTosiHM kputuudeckor ABAPUW (obpbiB aaTyvka, neperpes u

T.M.). Muraet B coctosiHum Hekputnydeckon ABAPUN

«HACTP.MUO»

CseTutcs npu aBToHacTpouike NUA-perynsatopa

«Bbl4Y.3HAY»

Ceetutcs npu BbiBoge Ha LIN1 BbIYMCNEHHOro 3Ha4YeHus

«BXOopA 1» CeeTuTCs Npy BelBOAE Ha nHaukauuo KaHana 1
(Ha LIN1 — Tekyluee namepeHve ans Bxoga 1)

«BXOA 2» CseTuTCA Npu BbIBOAE Ha nHankauuo Kanana 2
(ra LIN1 — Tekyluee n3mepeHve ans Bxoga 2)
«YCTABKA» CeTtuTCs npm oTobpaxeHun Ha LIN2 YcTaBku

«BPEMA LUATA»

Ceetutca npu oTobpaxeHun Ha LIN2 Bpemenu, npolwegwero oT Havana
Tekywero Wara

«PY1» Moka3biBaeT, 4To KaHan Haxogutcs B pexunme PyyHoro ynpaBneHus:
— MUraeT npy pyYHOM ynpaBneHun BbIXOAHON MOLLHOCTbI0 PerynsaTopa,
— NOCTOSIHHO CBETUTCS MPW PYYHOM ynpaBneHun YcTaBkon

«PY2» He ncnonbsyetcs

«K1» CseTutcsl, ecnu BbixogHoln anemMeHT 1 kno4eBoro tuna (C MapKkupoBKon «P»,
«K», «C») HaxoamTcst B COCTOSIHUM «3aMkHyTO». [ina B31 tuna LIAM 4...20 mA
(c mapkupoBkor «M») ceeTtogmnop «K1» He 3agericTBoBaH

«K2» AHanornyHo ans BelxogHoro anemeHTa 2

3.2.1.2 Ha3HauyeHuMe KHOMOK B paboyemM pexume

HasHaueHue kHonok npu Paboyem pexume npeacrasneHo B Tabnuvue 3.4. HasHauyeHne KHOMokK B
OPYr1X pexumax onncaHo B COOTBETCTBYOLMX pa3genax P3.

Tabnuua 3.4 — HazaHayeHue KHOMOK
KHonka HazHauyeHnue
[g (HaxaTb " 3anyck/octaHoBka [lporpammbl. lMepexog u3 coctosiHua CTOIN (STOP) B

yaepxuBatb 2-3 c)

coctosiHne PABOTA (RUN) 1 obpaTtHO

Bon| |§

Bei6op napameTtpa Ha LIN1

Bei6op napameTpa, nHguumpyemoro Ha LiN2

E

CaBur okHa oTobpaxeHust Ana npocMoTpa UHOpPMaLuW, He MOMECTUBLUENCS
Ha UM pPOBbIX NHAMKATOpax; Npu aBapumn — otobpaxeHue Ha LIN2 koaa aBapum

ZE

Mepexon B pexuM «BbICTporo» nporpaMmmMpoBaHus

Sk

Mepexog B pexum MporpaMmmupoBaHms

Mepexop B pexxum AsToHacTponku MN-perynsaTopos

Mepexog B pexxum KOCTUPOBKU

L

Bbixogq 13  BcrioMoraTenbHbIX — PEXUMOB;  OTKMHOYeHue
curHanusauumu; nepexon us pexvma ABAPUA B CTOIN

aBapuiHon
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3 YcTpoucTBO M paboTta npubopa

OkOH4YaHMe Tabnuubl 3.4

KHonka

Ha3HaueHune

] ek
— <+ |cTon

Mepexop B coctosiHne MAY3A (13 coctosHus PABOTA) n obpatHo

nycx
seon| o |zvon

Mepexop B pexum Beibopa Mporpammel u Lara (pexum SEL)

ERTIPN

Mepexoa B pexum Py4yHOro ynpaeneHus yctaBkow n obpaTtHO

S

Mepexon B pexuMm PyyHOro ynpaBneHusi BbIXOAHbIM CUTHanoM perynsitopa
(MoLLHOCTBI0) 1 0BpaTHO

)

MN3mMeHeHne 3HaveHus napameTpa (BbIXOOHOTO CUrHanma Wnu YycTaBku) B
pexume Py4Horo ynpasneHus

ooz o AL

MpuHyanTenebHas nepesarpyska npubopa

»
MpumeyaHue — MopsAOK HaXaTUSA KHOMOK BaXEH. CoueTtaHve [E"‘E: O3Ha4aeT, 4YTO HYXHO

YA
HaXaTb KHOMKY [E N, He OTNyCKaaA ee, HaXaTb KHOMKY E
3.2.1.3 CocTosiHMA Npubopa 1 UXx MHAUKaLUA

I'IpV|60p MOXET HaxoAWUTbCS B OOHOM M3 OMUCAHHBIX HUXXE COCTOSTHUIA:
B coctosiHun PABOTA npoussoaunTcs BbinoriHeHne Mporpammel TexHonora.
— B coctoshum TMAY3A perynupoBaHue nNpoJoO/mKaeTCs, HO «3aMopaXuBaloTca» BCe

ONHaMUYecKkue W3MEHeHWs:: npekpaljaeTcs oTcyeT BpemeHwu [lporpaMmbl TexHomora u
n3MeHeHvwe Yctasku. [locne noBTopHoro ctapta xon [porpammbl Bo3obHoOBRsieTcs C
npepBaHHoro Mmecta. CoctosiHue [MAY3A MOXHO wucnonb3oBaTb AN MCKYCCTBEHHOMO
npoaneHus MNporpammel TexHosora.

B coctosiHne KOHELL MPOMPAMMbI npuGop nonagaeT nocre 3aBepLUeHWsi BbIMONHEeHNs
[Mporpammbl TexHornora.

B coctosiHum CTOIN Hu ogHa MNporpamma TexHosora He BbinonHseTcs. Mpu 3ToM BO3MOXHO
WUNU OTKMYeHNe BbIXOAHBIX YCTPOWCTB, MNU nopaepxaHue (UKCUPOBaAHHOIO 3HAYeHUs
MOLLHOCTM Ha CnonmHUTEnbHbIX MexaHn3Max, unu perynupoBaHue no 3agaHHow YcTaBke.
MapameTpbl, onuckiBatoLwme coctosHne CTOIN, 3apatotca nonb3osatenem (cMm. n. 3.1.3.3).
B coctosiHne ABAPUA npubop nepexoduT npu BO3HUKHOBEHUW aBapuiiHOW cuTyauun. B
3TOM COCTOSIHUM TaKkKe BO3MOXHO noaaepxaHne UKCMPOBAHHOMO 3HaYeHUs MOLLHOCTM Ha
MM (cm. n. 3.1.3.3).

Mopgpo6Ho o coctosiHnm ABAPUA 1 Bugax aBapui cm. n. 10.7.

CxeMa nepekrnoyeHns CocTosiHuiA npnbopa nprBeaeHa Ha pucyHke 3.13.

B kaxgom coctosiHuu, kpome PABOTA, Ha LIM2 BbiIBoOWUTCA COOTBETCTBYOLLEE COOOLLEHUE.
Cnuncok BO3MOXHbIX CO06LLEHNIA NpuBeaeH B Tabnuue 3.5.

Ha¥aTe
U YEepXRHESTE
2-3¢

ABAPVISI
[FARCL]™™

Iy
BOIBPAT, €CAH

ABAPUA

He yeTpaneHa

Nepexon 8 COCTORNME,

npeuecTe0BaswWwes
PHA

KOHEL, NPOrPAMMBI
[End |

PucyHok 3.13 — Cxema nepekn4yeHUs cOCTOsHUI npubopa
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Ta6nuua 3.5 — UHOMKauua cocTosiHusA npubopa

Coob6uweHue Ha L2

CocTtosiHue
npuéopa

OnucaHue cocTosiHuA npubopa

End («End»)

KOHEL, NMPOIrPAMMBI

OcTaHoBKa nocrne BbinonHeHus MNporpammbl

SkoP («StoP») cTon OcTaHoBKa BbinonHeHust NMporpammbl
rinP («rUnP») MAY3A Maysa npv BbinonHeHun Mporpammsl
FRCL («FAiL») ABAPUA ABapus npy BbINONHEHUM MNporpammbl

3.2.1.4 Pexumbl npubopa u o6was cxema ux nepeknoveHus

Ha pucyHke 3.14 nokadaHa obwiasi cxema nepeknioyeHuss pexumoB npubopa. Ha cxeme
npuBeaeHbl Takke Ha3HaYeHVs KHOMOK U nx kombuHauuin B Pabodvem pexume. [letanbHoe onncaHvie

nHOukauunm 1 ynpaeleHua B pexummax «BbicTporo»

ABTOHaCTPONKM

KOcTupoBkM  BX0AOB,
COOTBETCTBYOLMX pasfenax PO.
' PyuHoe ‘
ynpasneHue |
YCTaBKON

-
A

= Wamenenmne
IHAIEHIA
YoTaIRM

| Al

| Pyunoe
‘ ynpasnexwe oy
BLIXOOHOR &
MOLIHOCTBIO | mJ

-
A

&

» Mamenesne
HANEHUS
BHXOAHOR
MOIWHOCTH

Al

MAY3A @ coct. PABOTA

=
KIERES
T

OcTupoeka |
¥ :

i-

MNO-perynatopoB

BuiGop ABTOHACTPOMKA

m——

{ eroe | H |V_] g |
B i i

t

Pabounii pexum

]

el |

7

Mporpammel u Wara | | NWAO-perynatopos |

=], samn
ovon |+ # gy 2-3¢

» Jamycx
Nporpammel Texonora

» Dcranoeka
Mporpamup TEXHONONE

.

[ 1A [«
Bwfiop napameTpa, WHIALMPYEMOrD » Cogur onka
#a LM [MamepenHoe snauetne oTobpaxeHn
Bxoga 1, Bxona 2 AW 3HANEHWE HHHODMALIN
© BurucanTens) Ha LM

=]

» Mepexoa 8 COCTOAHME
MAY3A

« Boaepar M3 COCTORMMA

=

MporpaMMupoBaHue

=
=04
» Bufiop napamerpa
ANA WHaRKERAM Ha LIM2
(WeTaEka waW BpeMs
0T Havana wara)

Ynpasnexwe npubopom
8 cocToAnun ABAPHA

& | * Mpocworp
E Ko

4 [m=]

e

e

"BeicTpoe”
NporpaMmupoBaHue

Al e SR

-

nporpamMMupoBanusi, [porpammmpoBaHus,
Py4yHoro ynpaBneHus

OaHo B

PacnonoxesmMe kHonoK
Ha nuueaod nanens TPM151

s [ =]

DINAYAET, 4TO CHIYANA
S HAGO HAKETH KHOMKY ||
H, YOBOXHESN g8,

ey (&
HAXATE KHONKY =

| =)=
 Mepesarpyaea
| npa Gopa

MipMHYOMT,
NEPEKMIOYENHIE

Anrosar

BO38p4T,
BCAH Fad i
He yETpaHENE

!
B COCTORKKE,

npeguecT-
BOBABLUSE
ABAPHM

B COCTOAHKE

PucyHok 3.14 — Cxema nepeknoyeHUs pexumoB npudopa
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4 Mepbl 6e3onacHocTH

4 Mepbl 6e3onacHocTH

Mo cnocoby 3aluThl OT NMopaXeHUs ANeKTPUYEecKUM TokoM npubop cooTBeTcTByeT knaccy Il no
OCT 12.2.007.0-75.

K akcnnyaTtauum n TexobcnyxumsaHuio npubopa AomKHbI AOMycKaTbCa Nnua, M3yyvBLUME NpaBuna
aKcnnyatauuu, npowegwmne obydeHne W NPOBEpPKY 3HaHMIA NO BOMpoOcaM OXpaHbl TpyAa B
COOTBETCTBMM C «TWNOBbIM nonoxeHvem o6 o0bOyyeHMM MO BoOMpocaM OXpaHbl  Tpyga»
(HNAOIM 0.00-4.12) n umetowmx rpynny gonycka He Hwuxe |l cormacHo «[MpasBunam 6e3onacHon
aKCMnyaTaLmmn aneKkTpoycTaHoBoK notpebutenen» (HMAOMM 40.1-1.21).

He ponyckaeTtcsa nonagaHve BnarM Ha KOHTaKTbl BbIXOAHOrO pasbeMa W BHYTPEHHWEe
3MeKTPo3anemMeHTbl npubopa.

3anpellaeTcs ucnonb3oBaHne npubopa B arpeccuBHbIX cpefax C copepXaHnem B aTtMocdepe
KWUCNOT, LLenoven, macen u 1. n.

3anpelyaetcs npoBoAWTb Mtobble MoAkNoYeHVA K npubopy M paboTbl NO ero TeXHU4YecKomy
0o6CcnyXMBaHMIO NPU BKITFOYEHHOM MUTaHUN.

Mpn npoBedeHun Tekylluero pemMoHTa Heobxoaumo cobniodaTb ykasaHusi mep HesonacHocTu,
HacTosiero P3.

PeMoHT npubopa npousBoAWUTCS Ha NPEeANnpUSTAM-U3rOTOBUTENE B 3aBOACKUX YCMOBUSX C
npYMeHeHneM creunanbHoOW CTEHAOBONW annapaTtypbl.
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5 MoHTax U noaknyeHre npuéopa

5 MoHTax u nogknoveHue npuéopa

Mpu mMoHTaxe npuGopa Ans ero KPenneHwWsi cregyeT MCMONb30BaTb MOHTaXHbIE 3IIEMEHTHI,
BXOASILLME B KOMMIEKT NocTaBku npubopa.

MpumeyaHue — Nepen MoHTaxXoM Npubopa pekoMeHayeTCs NPOU3BECTM €ro KOH(UIYpUpoBaHue
yepes MK nnu ¢ nepegHen naHenu npubopa.

5.1 MoHTax npubopa B kopnyce HacteHHoro kpensneHusi (OBEH TPM151-H)

5.1.1 NMoaroToBKa NOCafo4YHOro MecTa B WKady ynpaBreHus

CnenyeT noAroToBWUTb MOCaA0OMHOE MECTO B LWkady ynpasfneHus ANs yCTaHOBKM npubopa B
COOTBETCTBUW C pa3mepamu, NpuBeAeHHbIMU B Mpunoxexumn A.

KoHcTpykums wkada ynpasneHus AomkHa obecnevmBaTh 3awmuty npubopa OT nonagaHusi B Hero
BMaru, rpsav 1 NOCTOPOHHUX NPeaMETOB.

5.1.2 YcTtaHoBKa npu6opa Ha BepTUKanbHYI0 CTeHKY B WKady ynpaBneHus

YcTaHoBka npubopa Ha BepTMKanbHYl CTEHKY B LWKady ynpaBneHust OCYLLeCTBMsieTCs B
criegywoLei nocnefoBaTenbHOCTM:

1) KpoHwTenH 3akpennsietcs Tpems BUHTamm M4 Ha NOBEPXHOCTW, NpeAHa3Ha4yeHHoW Ans
ycTaHoBkM npubopa (cm. MpunoxeHne A u pucyHok 5.1, a).

BuHTBI 4na KpenneHns KPOHLUITENHA He BXOAAT B KOMMEKT NOCTaBKU.

2) KpenexHbl yronok 3auennseTcs Ha 3agHel CTeHke npubopa 3a BEpPXHIK KPOMKY
KPOHLUTENHA (pUcyHok 5.1, 6).

3) [pubop npukpennsieTcss K KPOHWTENHY BUHTOM M4 x 35 u3 komnnekra nocTaBKku
(pucyHok 5.1, B).

PucyHok 5.1 — YcTtaHOBKa npu6opa HacCTEHHOro KpenneHus

5.2 MoHTax npubopa B Kopnyce wurtoBoro kpensnenusa (OBEH TPM151-LL1)
5.2.1 MNMoaroToBKa NOCafoOYHOro MecTa Ha WuUTe ynpasneHus

CnepyeT MOAroTOBWTbL MOCAfOYHOE MECTO Ha LUMTE YnpaBrieHusl Ansi yCTaHoBKM npuGopa B
COOTBETCTBUM C pa3mMepamu, NpuBeaeHHbIMY B Mpunoxerumn A.

KoHCTpyKUMS WnTa ynpasrieHns gormkHa obecneunsaTth 3awmTy npubopa oT nornajaHusi B Hero
Bnaru, rpsiau U NOCTOPOHHUX NPeAMETOB.

Mpn pasmelleHun npubopa criedyeT NOMHUTb, YTO MPU IKCMNyaTauuu OTKPbITble KOHTaKTbl
KMNEeMM HaxoAsTCs MOA HamnpshKeHWEeM, ONacHbIM Ans YerioBeveckol Xu3Hu. Moatomy AocTyn BHYTPb
WMTa ynpaBrieHns paspeLueH TomNbKo KBannguLmMpoBaHHbLIM crneumanvcTam.
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5.2.2 YcTaHOoBKa npu6opa B WMT ynpaBneHus

YcraHoBka npubopa Ha BepTUKanbHYHO CTEHKY B LUMT YyNpaslieHUs OcCyLlecTBnseTcs B
cnepnyioLlei nocneaoBaTenbHOCTU:

1. Tpwbop BCTaBnsieTcs B creumansHO NOAroTOBIIEHHOE OTBEPCTME Ha NWLIEBOV NaHenu LwuTa
(cm. MpwunoxeHne A n pucyHok 5.2, a).

2.  ®ukcaTopbl M3 KOMMIEKTa MOCTaBKM BCTaBMAIOTCA B OTBEPCTUS Ha OOKOBBIX CTEHKax
npubopa (pucyHok 5.2, 6).

3.  BuHTbl M4 x 35 3aBOpaunBaloTCa C yCUnmMem B OTBEPCTUE KaxXOoro dumkcatopa Tak, Y4ToObl
npubop ObIn NAOTHO NpWXaT K MMLEBON NaHenu wura.

a)

PucyHok 5.2 — YcTtaHoBKa npv6opa WMTOBOro KpenneHus
5.3 MoHTaX BHeLHUX CBA3en

5.3.1 O6Gwme TpeGoBaHUA

MutaHne npubopa pekomeHAyeTCs NpPOM3BOAWTb  OT  WUCTOYHMKA, He  CBSA3aHHOro
HenoCpeACcTBEHHO C MUTaHWEM MOLLHOro cunosoro obopyaosBaHus. Bo BHelwHew uenu cnepyet
YCTaHOBUTL BbIKNOYaTENb NUTaHWsl, obecneymBaloWwyin OTKNOYeHe npubopa OT ceTu M nnaBkue
npegoxpaHuntenu Ha Tok 1,0 A.

MutaHne Kkaknx-NMbo yCTPOWCTB OT CETEBbIX KOHTAKTOB Npubopa 3anpeLyaeTcs.

CxeMbl MOAKMIOYEHUs1 [aTYMKOB WM UCMOMHUTENbHBIX YCTPOMCTB K npubopam pasnuyHbiX
MCMonHeHun npueedeHsl B lNpunoxenun b. MNapameTpbl NuHUKM coeamHeHns npubopa ¢ AaT4YMKOM
npvBeaeHsl B Tabnmue 5.1.

Ta6nuua 5.1 — MapameTpbl NIMHUK CBA3M NpuBopa ¢ AaTYMKaMmn

OnuHa nuHuuK, ConpotuBneHue
Tun paTtymka WcnonHenne nuHumn
M, He Gonee nuHum, Om, He Gonee
TC TpexnpoBoaHas,
100 15,0 nposoga paBHoON
ONVHbI U ceYeHns
m TepMOoaneKTpOAHbIil
20 100 kabernb
(KOMNEHCaLMOHHbI)
YHUPULMPOBAHHbIA CUrHanN
nocgc))ﬂl:ngo Toka 100 100 [ByxnposogHas
YHUPULMPOBAHHbINA CUrHan
NMOCTOSIHHOTO HaNpPsKeHWs 100 50 AByxnposopHas
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5.3.2 YKasaHusi N0 MOHTaxy

CnenyeT noaroToBuTb kabenu Ans coeauHeHus npubopa C AaTyuMkaMul, UCMOMHUTENbHBIMW
MEXaHn3MaMn N BHELHUMW YCTPONCTBaMU, WCTOYHMKOM nuTaHms u RS-485. ina obecneyeHnwus
HaJeXHOCTN 3MNEeKTPUYECKUX COedUHEHWA PeKOMeHAyeTCcs ucnonb3oBaTb kabenu c  MeaHbIMU
MHOrOMPOBOMOYHBIMUA  XUMaMK, KOHLIbl KOTOpbIX Nepef MOAKMIYeHWeM criefyeT  TwaTenbHO
3a4NCTUTB M 3anyanTb. 3a4nCTKy Xun kabene HeobXoANMO BbINOMHATE C TAKUM pacyeToMm, YTobbl nxX
OrosieHHble KOHLIbl Nocne NOAKMIoYEeHNs K npubopy He BBICTYranu 3a npefens knemMmHuka.

CeyeHue xwun kabenen He gOMKHO npeBbiwath 0,75 MM,

Mpu npoknagke kabenen creayeT BbIAENWUTb NIMHUM CBS3W, COEAUHSIOLLME MPUOOP C AaTyvMKamu,
B CAMOCTOSITENbHYIO TPaCcCy (UNM HECKOMbKO Tpacc), pacrnonarasi ee (Mnu ux) oTAenbHO OT CUMOBbIX
kabenew, a Takke oT kKabenewn, co3aaloLLMX BbICOKOHYACTOTHbLIE Y MMMYSIbCHbIE MOMEXM.

[na sawuTbl BXOAHBIX YCTPOWCTB Mpubopa OT BIUSIHAA MPOMBILLIEHHbIX 3MEKTPOMarHUTHbIX
rnomex NnHUM cBA3K npubopa ¢ AaTunkamu crnefyeT aKpaHupoBaTb. B kavecTBe akpaHOB MOryT ObiTb
MCnonb3oBaHbl Kak cneuuanbHble kabenu ¢ 3KpaHupyloWwMMK onfeTkamu, Tak W 3a3eMreHHble
cTanbHble TPyObl noaxoasLLero gvameTpa.

BHumaHnue! Pabouve cnam Tl gomkHbl ObiTb 3MEeKTPUYECKN U30MMPOBaHbI Apyr OT Apyra u ot
BHelLLHero obopyaosaHus!

5.4 MoakntoyeHune npubopa

5.4.1 O6wme yKaszaHusa

MopknioyeHne npubopa crnepyeT BLINOMHATL MO COOTBETCTBYIOLLUMM CXeMaMm, NPUBEAEHHbIM B
Mpunoxexun b, cobntogasi Npu aToM U3NOXEHHYIO HXKE NOCNeA0BaTENbHOCTb AENCTBUNA.

1) TllogknioyeHne npubopa K MUCMOMHUTENbHbIM MEeXaHu3MaM W BHELUHWM YCTpOWCTBaM, a
TakkKe K OTKIIOYEHHOMY UCTOYHVKY NUTaHUS.

2) [MopknioveHve NUHUM CBA3M «NPMBOP — AATYUKMY K NEPBUYHLIM NpeobpasoBaTensim.

3) lNogkntoveHve NuHUK CBA3K «MpUbop — 4aTunkny K BXxogam npubopa.

4) TopkmoveHne nuHun uHTepdpenica RS-485 (nopknioveHue nuHuin mHTepdenica RS-485
HeobXoANMO NPOV3BOANTL TOMBKO B TOM Cryyae, ecnv nosb3oBaTenb NnaHMpyeT KoHgUrypmposaHue
npubopa c MK unu pernctpaumio gaHHbix Ha [1K).

BHumaHue!

11 Onana3oH HanpsbkeHust nuTaHusa npubopa ot 90 go 245 B. Bo usbexaHue aneKkTpuyeckoro
npo6osi UNU NepekpbITUA U30NAUMU NOAKIOYEHUE K KOHTakTam npubopa UCTOYHMKOB HampshKeHus
BbILLIE YKa3aHHOro 3anpeLiaeTcs.

2 ina 3awmTbl BXOAHbIX Uenei npubopa OT BO3MOXHOro npobosi 3apsigaMu CTaTU4eECKOro
3NIEKTPUYECTBa, HaKOMMEHHOr0 Ha JIMHUSIX CBA3M «MpUOOp — AaTyvKuy, nepep noaKMioYeHnem K
KNeMMHUKY npubopa mx xunbl crnegyeT Ha 1-2 cekyHAbl COeAVHWUTbL C BUHTOM 3a3eMIEHUs WuTa.

5.4.2 MopakntovyeHne BHELUHNX YCTPOMCTB ynpaBneHus

Ll,envl ANCKPETHbIX BbIXOOHbBIX 3M1EMEHTOB UMEIOT ranbBaHM4YeCKyrd Uu30onAuuio OT CXeMbl
an6opa. McknioveHne coctasnseT Bbixod «T» Ans ynpasneHna BHELWHUM TBepAoTeslbHbIM pene. B
9TOM cny4ae ranbBaHU4eCKyr n3onauuo obecneymBaeT camo TBEepaoTenbHoe pene.

5.4.2.1 MopakntoyeHne Harpy3ku k BO Tuna «TpaH3ncropHas ontonapa» («K»)

TpaH3ucTopHasi onTonapa NPUMEHSIETCsl, KaKk MpaBuio, Ans YNpaBneHUss HU3KOBOJSIbTHbIM
3MeKTPOMarHUTHLIM Unu TBepaoTenbHbIM pene (o 50 B nocT. Toka).

Ha pucyHke 5.3 npuBeageHa cxema nogknioudeHust ans BO1. Bo usbexaHue Bbixoga v3 CTpos
TpaH3ucTopa M3-3a 6OMbLIOrO TOKa CaMOMHAYKUMM, napannensHo obMoTke perne Heobxooumo
yctaHoBuTb anop VD1, paccuntaHHbI Ha Tok 1 A n HanpskeHne 100 B.
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Ba1

4 ———o-U;

5
P1 I:Ir_J v VD1
+Ur

PucyHok 5.3
5.4.2.2 NopkntoyeHune Harpy3ku kK BO Tuna «cumuncropHas ontonapa» («C»)

OnTocuMUCTOp BKNOYAETCs B LieMb yNpaBfieHUsl MOLLHOMO CUMMUCTOpa Yepes3 orpaHnyvBatoLLnii
pesuctop R1 (ana B31 cm. pucyHok 5.4). 3HaveHvne cCOMpOTMBMNEHUS pe3ncTopa onpegensiercs
BeNMYnHON Toka ynpasneHust cummuctopa, R1=30/lymp.

OnTocMMUCTOP  MOXET Takke YnpaBnsiTb MNapoll  BCTPEYHO-NapannenbHO  BKIOYEHHbIX
Tupuctopos VS1 1 VS2 (ana B31 cm. pucyHok 5.5). ina npepoTspalleHms npobos TMpMCTOpPOB M3-3a
BbICOKOBOSIbTHbIX CKa4KOB HampshkeHuss B CeTW K WX BbIBOAAM PeKOMeHAyeTCcs MoAknoyaTb
punbTpytowyto RC uenouky (R2C1).

—D¢633

daza
Ri R2 R2
B31 47...680m . 47...680m
4 V51 N
ci Byso
@LE T ctiewe [ o.16308 TVS
[
Rnarp. RHBI‘D.
N M
PucyHok 5.4 PucyHok 5.5

5.4.2.3 NopknioyeHune Harpy3ku kK BO tuna «LAM 4...20 mA» («U»)

Onsa pa6otbl LIAM 4...20 MA ncnonb3yeTcst BHELLHWUIA UCTOYHMK NUTaHWsA NOCTOSIHHOIO Toka (Ans
B31 cm. pucyHok 5.6), HOMUHamNbHOE 3HadeHve HanpsbkeHust koToporo Un  paccunTbiBaeTcs
cneayoLwmm obpasom:

Un.min < Un < Un.max ;
Un.min=10B +0,02A xRH;
Un.max = Un.min + 2,5 B,

rae  Un — HOMMHanbHOe HanpsiKeHne UCTOYHMKA NuTaHus, B;

Un.min — MMHMManbLHO AONYCTUMOE HanpsKeHne UCTOYHMKA NuTaHus, B;

Un.max — MmakcumarnbHO JOMYCTUMOE HanpspkeHWe NCTOYHUKA NuTaHus, B;

RH — conpoTtuBnenne Harpy3ku LIATM, Om.

Ecnn no kakoi-nmbo npuunHe HanpsbkeHue wcTodHuka nutanust LIAT, Haxopswerocs B
pacnopsbkeHVMM nonb3oBaTens, npeBblllaeT pacyeTHoe 3HadveHune Un.max, TO nocrnegoBaTenbHO C
Harpy3kon HeobXoAMMO BKIOYUTL OFPaHUYUTENbHLIA Pe3ncTop (PUCyHOK 4.7), CONpOoTUMBIEHUE
koToporo Rorp paccuntbiBaeTcs no oopmynam:

Rorp.min < Rorp < Rorp.max;
Rorp.min = (Un - Un.max) x 10°/1 LAM.max
Rorp.max = (Un - Un.min) x 10° / I yan.max

roe  Rorp.Hom — HOMMHanNbHOE 3Ha4YeHne OrpaHNYUTENBHOroO pesuncTtopa, kKOwm;

Rorp.min — MMHMManbHO AOMYCTUMOE 3HaYeHUe orpaHnymUTenbLHOro pesucropa, kKOMm;

Rorp.max — makcMmanbHO AoMYCTUMOE 3HaYeHUE OorpaHnYUTENbHOro pesuctopa, kKOMm;

luan.max— MakcMmanbHbIN BbixogHoW Tok LIAT, MA;

BHumaHue! HanpsixxeHne nctounmka nutanmsa LA He gomkHo npesblwaTh 36 B.
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PucyHok 5.6 PucyHok 5.7
5.4.2.4 NopknioyeHune Harpy3ku kK BA tuna «LAM 0...10 B» («Y»)

[Ons pa6botsl LA 0...10 B ncnonb3yeTtcs BHELIHUA NCTOMHUK NUTaHNUSA NOCTOSIHHOTO TOKa (cxema
nopknoyeHust anst BO tuna «Y» npuBeaeHa Ha pucyHoK 4.8), HOMUHaNbHOE 3Ha4YeHWe HanpsKeHWs
koToporo Un HaxoauTcs B ananasoHe ot 15 o 32 B. ConpoTuBneHune Harpy3ku RH, nogkntovaemMon K
LIAT, gomkHo 6bITb He MeHee 2 KOM.

+UI‘I

LIAN

4
0..10 B
H o

B31 " Teeppotenstoe

pene

O _UI'I

PucyHok 5.8 PucyHok 5.9
BHumaHue! HanpsikeHne nctodHuka nutanuns LIAIM He gomkHo npesbiwath 36 B.
5.4.2.5 TopkntoyeHue k B3 ansa ynpasneHus TBepaoTenbHbIM pene («T»)

BbixogHon anemeHT «T» BblgaeT HanpsbkeHne oT 4 o 6B gna ynpaBneHuss BHELWHUM
TBepAoTenbHbIM pene. Cxema NoAkmnioyYeHns npeacTaBneHa Ha pucyHke 5.9 .

[aHHbIN TUN BbLIXOOHOTO 3NIEMEHTa He OCHAaLLeH BHYTPEHHEN rarnbBaHUYecKon W30oNsuMEN.
[anbBaHM4ecKylo pa3BsA3Ky Npubopa v NOAKHYEHHOTO UCMONHUTENBHOrO MexaHn3ama obecneynsaeT
caMo TBepAoTenbHoe perne. BHYyTpU BbIXOAHOrO anemMeHTa YCTaHOBIEH OrpaHUYUTENbHbIA Pe3ncTop
Rorp HOMUHaom 100 Om.

5.4.3 lMopgknoyeHne OaTYNKOB
CxeMa nogknoYeHns 4aT4MKoB K Npnbopy npuseaeHa Ha pucyHke b.1.
5.4.3.1 TopknioyeHune TepmonpeobpasoBaTenen CONPOTUBIEHUSs

B npubope wucnomnb3yeTcsa TpexnpoBogHas cxema MoakMn4YeHuss TepmonpeobpasoBaTtenem
conpoTtuenenus. lNpu Takon cxeme K OOHOMY M3 BbIBOAOB TC MOAKMIOYAOTCA OAHOBPEMEHHO ABa
nposoAa, COeANHSIOWMX ero ¢ Npubopom, a K ApYromy BblBOAY — TPETU COeAMHUTENbHbIA NpoBOA
(cm. pucyHok B.1).

BHumanue! ConpoTuBneHns Bcex Tpex coeauHUTErNbHBIX NPOBOAOB AOMKHEI ObiTb paBHbl. [Ans
3TOr0  UCMONb3YHTCS OAMHAKOBblE MPOBOAA PaBHOM ANWHLL. B npoTvBHOM crnyvae pesynbTarthl
N3MepeHUn MOryT BbITb HETOYHBIMU.

MpumevaHune — [lonb3oBaTenb MoxeT nogknounte TC Takke NO ABYXNPOBOAHOW Cxeme
(Hanpumep, C Lenbio UCMONb30BaHNSA YXXe UMEIOLLMXCS Ha 0bbekTe NuHUIM cBA3Kn). OgHaKko Npu 3ToM
OTCYTCTBYET KOMMEHCAUMs COMPOTMBIMEHUS COeAVMHWUTENbHbIX MPOBOAOB W MO3TOMY MOXeET
HabnogaTbCA HekoTopas 3aBUCHMOCTb MoKasaHui npubopa oT konebaHwi TemnepaTypbl NPOBOAOB.
Mpn ncnonb3oBaHWM ABYXMPOBOAHOW CXeMbl Npu NOArotoBke npubopa k paboTe [OMKHbI ObITb
BbIMOSIHEHbI AENCTBUS, yKka3aHHble B [MpunoxeHun [.
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5.4.3.2 MNoakniwoueHue TN

1) TMMoakntoyeHwe Tl k npnbopy NPOU3BOASATCS C MOMOLLBIO CreLmanbHbIX KOMMNEHCaLMOHHbBIX
(TepmoanekTpoaHbIX) MPOBOAOB, W3rOTOBMEHHbIX M3 TEX Xe CcaMblXx MartepuanoB, 4to u TII.
[lonyckaeTca  Tawkke McrMonb3oBaTb NpoOBOAa W3 MeTannoB C  TEPMO3MEKTPUYECKUMU
XapakTepuctukamu, kotopble B guanasoHe Temnepatyp 0...100 °C aHanorvyHbl xapakTepuctukam
MaTepuanos anekTpogos TI1.

2) [pu coegnHeHUn KOMMNeHcaLUMoHHbIX Nposofos ¢ Tl n npubopom Heobxoanmo cobnopaTte
NONSAPHOCTb (CM. CXeMy NOAKMIOYEHNs, pUcyHok b.1).

Mpu HapyleHWn Bblleyka3aHHbIX YCNOBUIA MOTYT BO3HUKATb 3HAYUTENbHbIE MOrPELLUHOCTM
npun namepeHun!

3) Bo unsbexaHne BMSHUS NOMEX HA U3MEPUTESbHYIO YacTb Npubopa NuHUIO CBA3N Npubopa
C [aTyvMKOM peKOMeHAyeTcsi akpaHupoBaTb. B kauecTBe akpaHa MoxeT ObiTb MCMonb3oBaHa
3a3eMreHHas cTanbHas Tpyba.

BHumaHue! Pabouve cnaum Tl gomkHbl ObITb 3NEKTPUYECKU M30NUPOBaHbI APYr OT Apyra u ot
BHeLLHero obopynosaHus! 3anpeluaeTcs ucnonb3oBatb Tl ¢ HeM30nMpoBaHHbIM paboymm cnaem.

5.4.3.3 TlogkniovyeHUe aKTUBHbIX AATYUKOB, UMEIOLUX YHU(DULMPOBAHHLIA BbIXOOAHOW
CUTHasn Toka Unu HanpshkeHus

1) AKTMBHble [aTyuMKM C BbIXOOAHbIM CUTHANoM B BMAE TMNOCTOSIHHOrO  HanpshkeHust
(-50 ... 50 MB nnu 0...1 B) nogkntoyaoTcs HENOCPeACTBEHHO K BXOAHBIM KOHTakTam npubopa.

2) AKTMBHble [aTyvky C BbIXOAHbIM curHanom B Buge Toka (0...5 mA, 0...20 MA unm
4...20 MA), B TOM 4u1Cre AaTymKu NONOXEHMS TOKOBOrO TUMA, MOXHO NOAKMoYaTh K Npubopy TOnbko
rnocrne ycTaHOBKW BHELLHEro LUyHTUpYloLero peauctopa (cM. pucyHok B.1). Pesuctop pgomkeH ObiTb
npeunsnoHHbIM (Tuna C2-29B, C5-25 n 1.n., MowHocTbio He meHee 0,25 BT, conpotusnennem 100 Om
+ 0,1 %) 1 BblIcokOCTabUMbHBIM BO BpeMeHn 1 no Temnepatype (TKC He xyxe 25x10° 1/°C).

3) [Ons nutaHusa Hopmupylowwmx npeobpasoBaTteneit HEO6XOOUM AOMOMHUTENbHBIA UCTOYHMK
NnocTosiHHOro HanpsbkeHust Un. Ha pucyHke 5.10 nokasaHa cxema MOAKMYEHUS [aTYMKOB C
YHUMLUMPOBAHHBIM  BbIXOAHbIM curHanom 4..20 MA kK npubopam no ABYXMPOBOAHOW NUHUW.
3HaveHne HanpsbkeHust Un  ykasbiBaeTCcs B TEXHWYECKUX XapaKTEePUCTUKAX HOPMUPYHOLLEro
npeobpasoBaTtens U, kKak NpaBuso, NexuT B guanasoHe 18...36 B.

4) Bo usbexaHve BNUSHNS MOMEX Ha U3MepUTENbHY YacTb npubopa NMHMIO cBA3WM nNpubopa
C [aT4yMKOM peKoMeHAyeTCs 9KpaHupoBaTb. B kayecTBe a3kpaHa MOXeT ObITb WCMONb30BaHa
3a3eMrieHHas cTanbHas Tpyba.

BHumaHue! «MuHycoBble» BXxoAbl AaT4MKOB B Mpubope 3nekTpudeckn obbeguHeHbl Mexay
coboit.
"'-_-""‘--..___________..
TPM151
1

10[11]12[13
+ -+

+ - 4+
Bxop 1 Bxop 2

PucyHok 5.10 — Cxema noAKnio4YeHUA aKTUBHbIX A4aTYUKOB TMNa "napameTp-Tok",
"napameTp-HanpsaxeHue" n 4aTYNKOB NOJIOXKEHMUA TOKOBOro Tuna
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5.4.4 MoakntoyeHue k MK no nntepdeicy RS-485

MogkntoyeHune npubopa k MK no nHtepdericy RS-485 HeobxoamMMo Npon3BOAUTb TOMLKO B TOM
criyyae, ecnv nonb3oBaTenb MnaHuWpyeT KoHdurypuposaHue npubopa c MK wnm peructpaumio
OaHHbIx Ha K.

MogkntoyeHne npubopa k MK no RS-485 npomssogutcs yepe3 agantep OBEH AC3-M (unwn
apyron agantep nHtepgenca RS-232/RS-485).

Casi3b npubopa no nHtepdericy RS-485 BbiNonHAETCS NO ABYXMPOBOAHON cxeme. AnuHa nmHumn
CBSA3M JomkHa 6biTb He bonee 800 meTpoB. NMogknoyeHne ocyLLecTBRSIeTCA BUTOW Napon NpoBOAOB,
cobniogasa nonsApHocTe (cMm. pucyHok bB.1). lNposog A nogknioyvaetca kK BbiBogy A npubopa.
AHanorvnyHo, BbiBoAbl B coeauHsitoTca mexay coboi.

BHumaHume! MNoakntoveHre NnponssoamTcs Npy OTKIIOYEHHOM NMUTaHUK obounx YCTPOWCTB.
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6 [MporpammupoBaHue npubopa

6.1 O6Lwue NpUHLMNbLI NPporpaMMupoBaHUA Npubopa

Mepen okcnnyatauvenm npubopa HeobxoaMmo 3agaTb MNOMHbIA  Habop  3HaYeHwuw
nporpaMMmpyembiXx MapameTpoB, onpefenswowmx paboty npubopa. ITOoT Habop napameTpoB
HasbiBaeTcs KoHdurypaumven.

Mpn npoussoacTBe npubopa B HEro 3anucbiBalOTCA 3aBOACKME 3HAYEHUsI MpOorpaMMupyemblix
napameTpoB. [lonb3oBaTenb MOXeT U3MEHUTb 3HavyeHus HeobxoauMmbix napameTpos. [lonyckaeTtcs
N3MEHATb 3HAYeHUs1 He BCeX NapameTpoB, a TONbKo TpebyeMbiX.

KoHdurypaums 3anucbiBaeTcsi B 9HEProHe3aBUCKMYKO MNaMsTb WM COXpaHsieTcs B Hel npu
OTKIIOYEHNN MUTAHUS.

MporpammupoBaHne npnbopa MOXHO NPOV3BOANTL ABYMS cnocobamu:

—  KHOMKaMu Ha nuueBon naHenu npubopa;

— Ha [lIK c nomouwbto nporpammbl «KoHdpurypatop TPM151» unu nporpammel «BbICTpbIf

ctapt TPM151-04».

MpumeyaHne — PekomeHayeTcs NpousBOAWTb MporpammupoBaHune npubopa Ha MK, Tak kak
yAOOHBIN NONb30BaTENbLCKUIA MHTEPEnc nporpamm KOH(UIypupoBaHUS YMeHbLUaeT BEepOsTHOCTb
3afaHns OLIMBOYHBIX 3HAYEHWIN NapamMeTpOB.

Mepen nporpammunpoBaHem npubopa ¢ MOMOLLbIO KHOMOK Ha ero nuueBoi naHenu Heobxoaumo
BKMIOYATL NUTaHWe npubopa. Hukakux [pyrux npenBapuTerbHbIX OMnepauuii  NPOBOAWUTL He
TpebyeTtca. MpuHUMNBI NporpammupoBaHns npubopa € MOMOLLBIO KHOMOK Ha NWULEBOW naHenu
npubopa onucaxbl B n 9.

[na nporpammupoBaHns ¢ nomoLlpto nporpamm «KoHdpurypatop TPM151» unn «BeicTpein crapt
TPM151-04» Heobxogumo noakmoumTb npubop k MK no uwHTepdericy RS-485 uepes apantep
OBEH AC3-M unu gpyrov agantep RS-485/RS-232 (cm. n. 5.4.4).

Pa6orta c nporpammon «KoHdurypatop TPM151» onucaHa B PykoBoacTBe nonb3oBaTterns, O
«BbbicTpom ctapte TPM151-04» cm. n. 8.9.

[MonHbIN CNMCOK NporpaMMypyemblx napameTpoB npegcTtasneH B MNpunoxexun B.

6.2 NocnepoBaTenbHOCTL 3afaHUs NporpaMMuUpyemMbIX napameTpos
npubopa
6.2.1 3apaHue KoHdurypauum npubopa

3apaHune KoHdurypauum npubopa crnegyeTt BbIMOMHATb C COGMIOAEHUEM W3MOXEHHOW HUXE
TEXHOMOrMu.

1) 3apaetcs TN gaTyMka in-t ANs Kaxxgoro ucnonb3yemoro Bxopga.

2) [Ons KaxOoro akTMBHOIMO AaTyvka 3a[alTcst BEPXHSI UM HUXKHSAS rpaHuubl AvanasoHa
namepenus Ain.H n Ain.L.

3) Mpwu ucnonb3oBaHun T BKMIOYAETCA PEXMM aBTOMATUYECKOM KOPPEKUMU Mo Temnepartype
cBoboaHbIX koHUoB TI1 napameTtpom Cj-.C.

4) Tpwn HeobxogumocTu Ans kaxgoro Bxoga 3agalTca nepuog onpoca gaTyuka, napameTpbl
LMdpPOBbLIX (PUNLTPOB M KOPPEKLIMM MOKa3aHUA AaTymKa.

5) 3apaetca cdopmyna Beruucnutens «Bbluucnutenb» (napametp Cal.t) n ero octanbHbie
napameTpbl. Ecnn He TpebyeTcsa Nnpon3BoaUTb BbIYUCIEHUSI C UBMEPEHHOW BENUYMHON, TO 3afaeTcs
dopmyna Beluncnutens «lostoputenby.

6) [Ons kaxpgoro BkMYeHHoro Perynstopa 3apante  pexum  pabotel (MO wnu
OBYXMO3ULMOHHbIN) FEG.t 1 30HY HedyBcTBUTENBHOCTU db.

7) [Ona «xaxporo [MW[-perynAtopa 3apanTe napameTpbl aBTOHACTPOMKM UMK, ecnu
nnaHupyeTcst HacTpavBaTb PErynaTop Bpy4YHyto, napameTpbl [M[-perynvpoBaHums.
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8) [lpu HeobGxoaMMOCTU 3ajanTe AN KaXAoro ABYXMO3MUMOHHOro Perynsitopa ructepesunc
HYS.C v 3agepxku.

9) lNpu Heobx0QUMOCTM 3adanTe orpaHMYEHNst ANs BbIXOAHOW MOLLHOCTM PerynaTtopos.

10) Mpwu ucnonb3oBaHun [MN[-perynatopa € Kro4YeBbIM BbIXOAHbIM anemMeHTOM 3apaiite
nepvop cnegoBaHuns UMNynbcoB tHP 1 MMHMManbHY AnuTensHOCTb MMnynbea t.L.

11) B napameTpe insP 3agaetcsa HeobxoAMMOCTb ucnonb3oBaHus WHcnekTtopa B npubope.
Ecnu nHcnekTop ncnonb3yeTcs, 3a4atoTcs ero napameTpbl.

6.2.2 3apaHue lNMporpammbl TexHonora

B namatu npubopa MoxHO 3agaTh U coxpaHutb Ao 12 Mporpamm TexHornora.

Mepen 3apaHvem napameTpoB [lporpamMmbl pekoMeHAyeTcs HapucoBaTb rpadvk U3MEHeHWs
YcTaBoK perynupyembix BeNWYMH BO BPEMEHU U pa3butb ero Ha otaenbHble LWarn (cMm. npumep Ha
pucyHke 3.2).

Onsa Bcex Mporpamm npubopa: 3agaetcs macwtab BpemeHn AN napaMeTpoB, ONUCbIBAKOLLMX
ONUTeNbHOCTb, NnapameTpom t.SCL.

Onsa Bcen Mporpammsi: Pa3peluaetcs 3anyck nporpaMmMbl B napameTpe rnPr.

Onsa kaxpgoro LWara Nporpammei: 3agaetca tun Lara St.tY.

Ansa nocneaHero Lara NMporpammel 3agaeTcs TUN «KOHEL, NPOrpaMMbl».

Ona kaxporo Wara Mporpammsl, kpome LLara Tna «koHew, nporpaMmmbi»:

1 3apatoTcsa ycnosus nepexoaa Ha cneaytowmn LWar.

2  3apatoTca AN KaxAoro lwara Tun YCTaBKM «3HayeHue», ecnu Ha paHHom Llare
nnaHupyeTcst perynMpoBaHvMe M3MepPSiEMON BEMUYMHBI, UMM «MOLLHOCTb», €CMU PErynupoBaHus He
6yneT, napameTpom P.-SP.

3 3apaetcsa ons Kaxgoro wara 3HayeHve Yctasku SP.LU.

4 Tlpun HeoBGXO0AMMOCTM NNaBHOrO BbIxoAa Ha YCTaBKy 3afaeTcs CKOPOCTb BbiXxoAa Ha YCTaBKy
B napameTpe LF.LU.

5  Ecnu nnaHupyeTcsa ynpaBnsTb YCTaBKOW BPYYHYKO B MpoLecce BbiNonHeHus MNporpammei,
3a4atoTcsa rpaHuLpbl M3MeHeHus YcTtaBku napametpamm b.CH.L u b.CH.H.

6  Ecnu ncnonbsyetcs MHcnekTop, TO HEO6X0AMMO BKIOYUTL €ro UCMNOMb30BaHUE Ha AaHHOM
ware (napameTtp E.USE), 3agaTb ero Tvn noruku (napametp LG.tY), noporu (napameTp A.i.j) n Touky
oTcyeTa noporos (napameTp rF.Pt).

Ona Wara tTuna «war ¢ nepexogom»: 3agatotcs Homep [Nporpammbl NU.Pr n Homep Llara
nU.St, Ha koTopbI ByaeT ocyLecTBNATLCS NEPEXOA.

6.2.3 3agaHue BcnomoraTenbHbIX NapaMeTpoB npuGopa

1) BapaeTcs pexuM, B KOTOPbLIV NepengeT Npubop nocrne BOCCTaHOBMNEHUsI NuTaHus, bEHv.

2) Tlpn HeobGXOAMMOCTM 3a4aeTcsa pexuM, B KOTOpbI nepenget npubop B coctosHun CTOl
(napameTpsbl Lara Ne 10 Mporpammel Ne 12).

3) [pu HeobxoauMOCTY 3agaeTcsi pexuM, B KOTOPbIV NepengeT npubop B coctosiHum ABAPUA
(napameTpsl LLara Ne 9 MNporpammbl Ne 12).
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7 HacTtpownka ceteBoro nHtepdenca RS-485

7.1 CeTeBble NapaMeTpbl U UX 3aBOACKNE YCTAaHOBKMU

Pexum pabotbl cetn RS-485 onpegenstoT 5 napameTpoB, MpeAcTaBneHHbIX B Tabnuue 3.6.
Kpome Toro, kaxapin npubop B cetn RS-485 nmeeT cBON yHMKanbHbIN Ba3oBbiii ceTeBoln agpec (cm.
n.7.2).

Mpun koHdwMrypupoBaHun npubopa Ha 3aBoge-u3rotoBuTene Ans npubopa u KoHdurypatopa
yCTaHaBNMNBaOTCA OAVHAKOBbIE 3HAYEHUS NapamMeTpoB, onpeaensiowmx paboTty B cetn RS-485 (cm.
Tabnuuy 7.1).

Ta6bnuua 7.1 — 3aBoAckue 3HaYeHuUs ceTeBbix napameTpoB OBEH TPM151 u nporpammbl
«KoHdurypatop TPM151»

Umsa napameTtpa HasBaHue napameTpa 3HaveHune
bPS CkopocTb 06MeHa AaHHbIMU 9600 6ut/c
Len [nvHa cnoBa gaHHbIX 8 ouT
PrtY KoHTponb YyeTHoCTM OTCYTCTBYET
Shit KonnyecTtBo cTon-61T B NOChIKe 1
A.Len [nvHa ceTeBoro agpeca 8 ouT
rs.dL Bpems 3agepku oTBETa MO CeTU 1 mMc

M3meHeHne ceTeBbIX HacTpoek npubopa wunM nporpammbl  MOXeT noTpeboBaTbcs npwu
O[HOBPEMEHHOI paboTe C HECKOMNbKMMM Npubopamu B CETU.

Mpun HeycToOMUMBOM CBA3M C NPMOOPOM, Ha YTO yKa3blBalOT YacTble cooblyeHns 06 owmnbkax npu
YTEHUU UNK 3anucy NapameTpoB, MOXET BO3HUKHYTb HEOOXOAUMOCTb M3MeHUTbL CKOpPOCTb O6MeHa
paHHbIMK. Hanpumep, npu pabote Ha megneHHom [K, ecnu ckopocTb cocTtasnsna 9600 6ut/c,
cnenyet yctaHoBuTb 38400 unun 57600 6uTt/c.

Bo3moxHble 3HaueHusi ceTeBbIX NapameTpoB npuseaeHsb! B [MNpunoxexun B.

BHumaHue!

1 [na obecneyeHns COBMeCTHON paboTbl ceTeBble MapameTpbl BCex nMpubopoB OAHOW CeTu K
nporpammbl «KoHdumrypatop TPM151» gomkHbl 6bITb 0AMHAKOBLI. B MPOTMBHOM Criydae HEBO3MOXHO
yCTaHOBUTb CBA3b Mexay npubopamu.

2 ba3oBble agpeca Bcex NpUMOOPOB OAHOM CETU [OMKHbI ObiTb pas3fnuyHbl U 3aAaHbl C
MHTepBanom, kpatHelM 8 (cMm. n. 7.2).

7.2 ba3oBbIl agpec npubopa

Kaxgabin npubop B cetn RS-485 pomkeH MMeTb CBOW
yHUKanbHbI Ba3oBbIv agpec B ceTu.

OnnHa BasoBoro agpeca npubopa onpegensieTcs
napameTpoM A.Len npu KOHMUrypupoBaHuM CeTeBbIX
HacTpoek W MoxeT OblTb nmMbo 8, nmubo 11 6wuT.
COOTBETCTBEHHO, MakcMMaribHOE 3HayeHue, KOTopoe
MOXeT npuHumaTbh BasoBbin agpec npu 8-6utHon agpecaumn — 255, a npu 11-6utHon agpecaunn —
2047.

Ha 3aBoge-usrotoButene BceMm npubopam ycTaHaBnMBaeTCs OAvHakoBbli Ba3oBbiM agpec
Addr, paBHbIi 16. Ecnu nnaHupyeTcs ncnonb3oBaTe B ogHON cetn RS-485 Heckonbko npnbopos, To
MM HeobxoauMmo 3apaThb HoBble 3HaYeHNst BazoBbix agpecoB.

Ons kaxgoro cnegywouwero npubopa OBEH TPM151 B cetn Ba3oBbin agpec 3agaetcs no
dopmyne:

BasoBbi agpec npubopa OBEH TPM151 = Ba3oBbin agpec npeabiaylero npuéopa + 8.

Mpumep. Onsa npubopa Ne 1 BasoBbIn agpec paBeH 16. Torga ana npubopa Ne 2 3agaetca
BasoBbiv agpec 24, ans npubopa Ne 3 - 32 u 1. A.
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7 HacTtpoliika ceTeBoro nHtepdeinca RS-485

Takum obpasom, noa kaxabin npubop OBEH TPM151 pesepsupyetca 8 agpecoB B agpecHOM
npocTpaHcTBe ceTW. OTW agpeca MOryT MNoHagobuTbca npu nepedave napaMeTpoB TeKyllero
cocTosiHuA no cetn RS-485.

BHumanue! 3anpeluaetcs 3agasatb Apyrm npuGopam B ceT BasoBble agpeca, nexaiume B
AnanasoHe: [basoBbiv apgpec TPM151 + 7].

7.3 N3meHeHMe ceTeBbIX NapaMeTpoB Npudopa

HacTpolika ceTeBbix NnapameTpoB npubopa MOXeT OCyLLEeCTBNATLCA ABYMs cnocobamu:
- ¢ nomoLbio nporpammel «KoHdurypatop TPM151»;
—  KHOMKaMu Ha nuueBon naHenu npubopa.

7.3.1 N3meHeHue ceTeBbIX NapameTpoB NpuGopa c nomolbio KoHdurypartopa

3apaHue ceTeBbIX NapameTpoB NpuGopa ¢ NOMOLLLIO
KoHdpurypaTopa BO3MOXHO, TOMbKO ecrni cBsidb npubopa ¢
MK ycnewHo ycTaHoBNeHa Mpu TeKyLUX CeTeBbIX

7= NMAPAMETPLI MPHBEOPA
7= CeTeBble napaMeTps npudopa
¥ CropocTs ofmeHa JaHHeIMM bP'S

HacTponkax. v [InuKa cnoea JanHel LEn
Buumanue! T[lpubop npogomkaer pabotatb C v KoHTpone vethoctn PriY
NPEeXHNUMU CeTeBbIMW HacTporkamMu A0 Tex nop, noka ¥ Konuyecteo cton-GuT B noceke Shit
M3MEHEHHbIe 3HaYeHUs NapameTpoB He ByayT 3anucaHbl B v [nuka cetesoro agpeca A.LEn
npubop (cMm. 8.7.8). VIaMeHeHHble ceTeBble MapameTpbl ¥ basoswil anpec npuGopa Addr

v Bpemn safepxkl oTeeTa npubopa rS.dL

nomeyaloTCcs 3efeHbIM LpUGTOM, a nocne ux 3anicu B

npubop WpUdT CTAHOBUTCS YEPHBIM.

Mocne sanucu B npuBop wu3MeHeHHbIx CeTeBbix napameTpoB npubopa KoHdurypatop
aBTOMaTWUYECKM NpeanaraeT u3MeHuTb CeTeBble NapamMeTpbl Nporpammbl (CM. n. 7.4).

7.3.2 N3ameHeHMe ceTeBbIX NapameTpoB NpuGopa KHOMKaMMU Ha NIMLEBON NaHesnm

B cnyuae, ecnu cBasb npubopa ¢ MK ycTaHOBUTE He yaaeTcs, 3ajaHue ceTeBbiX NapameTpoB
npnbopa BO3MOXHO TONbKO KHOMKaMu Ha NuueBor naHeny npmubopa.

Cxema nocnepoBaTenbHOCTM OeNCTBUA npuBedeHa Ha pucyHke 7.1. TlogpobHo o
nporpamMM1poBaHnn Npubopa ¢ NOMOLLIbIO KHOMOK Ha N1LeBoOn naHenu npubopa cMm. . 9.

[Mocne u3meHeHus ceTeBbix MapameTpoB nNpubopa 3agalTCs aHanornyHble HacTpoWkM ANns
CeTeBbIX MapamMeTpoB Mporpammel (CM. . 7.4) 1 NpoBepsAeTCs HanM4me CBs3u C MpUbopoMm.

7.4 U3MeHeHuMe ceTeBbIX NapaMeTpPOB NporpaMmbl

CeTeBble napameTpbl NporpaMMbl 3afalTcs C
nomoubto KoHdurypatopa. [ocTyn K HUM BO3MOXeEH
yepe3 nanky CeTeBble nNapameTpbl NPOrpaMmbl UMK

~= NAPAMETPbI KOMMBIOTEPA
7= CeTeBble NapaMeTpLl NPOrPaMMbl
¥ CKopocTh oOMeHa faHHemMn bPS

yepes MeHio Pexumbl nporpammbl—> CeTeBble v JlnwHa cnosa aHHe LEn
napameTpbl NnporpamMmbl. v KOHTpONs YeTHocTH PrtY

lNocne 3agaHusa ceTeBbIX NapaMeTpoB MPOrpammbl v KonuuecTeo c1on-0uT B noceinke Shit
npoBepsieTcs Hanuume cBaA3n ¢ Npubopom, CHMTbIBAHNEM v IlnuHa ceTeBoro agpeca A.LEn
ero umeHu. na atoro B MeHw [lpubop BbIOMpaeTcs ¥ TNopT komneioTepa Port

komaHaa lNMpoBepka cBasu (Alt+N).

Ecnu npowusowna owunbka cuUuTbIBaHWS, MNPOBEPSIETCS MNPaBUIIbHOCTb YCTAHOBKA CETEBbIX
napamMeTpoB MporpaMMbl, COOTBETCTBME WX CETEBbIM HacTpoiikam npubopa, npaBUNLHOCTb
noaknoyeHus npubopa k NK yepes agantep OBEH AC3-M.
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Pabounii pexum

=+ (5] i
_______ S
| Bxoa B nanky |
: Voo "Ceressie napamerpsl npubopa” |
—— !
: LE t*—-\—"‘ ‘—“‘-I‘I_tl" "'l“"@l
[ N &M _ ___ _JF =
HaXaTh M YAEPKMBATL
“ He mewee 6 ¢
e e TR
| Bxop e nanky
| "OBume ceTesbie LEr FLE| R I
| napametpbi” — i see |
I (& - :)_!
N O6uwwe cetessie napameTpsl npubopa |
A 4
(bPS) Cropocte ofimena.
> bP5 Suauenwn 2.4, 4.8, 9.6, 14.4, 19.2, 28.8, 3.4,
3neck W fanee: 11582 57.6, 115.2 kbur/c
oﬁume[
napamerpbl
¥]
1 E (LEn) [lnuxa cnosa paHHsix.
L C 7| 3uauenwn 7 un 8 Gur
a8
ANME] o
HTPOML YETHOCTW CHOBA JIAHHBIX:
Pl" t H no _ (no) = oTcyTcTRYET
aa cf;égn[EvEn} = M0 YETHOMY NapUTETy
(odd) = no HevetHoMy napuTery
¥]
5 b - t (Sbit) Konwyecteo cron-Gur.
L 3avenna 1 wm 2
!
ENME
] (A.LEn) [invka cetesoro anpeca.
AL ‘g” 3uavenma 8 wn 11 Gur
AN )
(Addr) Basoewi appec npufopa.
Hddi’" 3uavenmwn 1...255 npw ALEn = 8,
5

1..2047 npu ALEn = 11
(BnA Heckonbkuxk NpUDOpOB 3a0aeTca ¢ warom 8)

5 dl (rS.dL) Bpemn sanepxxu oteeta npubopa.
WU L | 3uavenwn 0...50 mc

PucyHok 7.1 — Cxema 3afaHus ceTeBbIX NapaMeTpoB npuGopa KHOMKaMu Ha nNuueBoWn
naHenu npubopa
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8 TMporpamma «KoHdurypaTop TPM151»

8.1 HasHau4eHue

Mporpamma «KoHdurypatop TPM151» (unn KoHdpurypatop) npepHasHaveHa AnA 3adaHus
KOHdurypauum npubopa npu nomowm MK. KoHdurypaTtop no3BonsieT cuMTbiBaTb KOHUrypauum ms
npubopa, pedakTnpoBaTb MX U 3anucbiBaTb koHdUrypauum B npubop. Takke KoHdurypatop mmeet
BO3MOXHOCTb paboTaTb C haiinamv KOHUrypauuii, KOTOpble MOXHO COXpaHfTb Ha OWUCKEe Wnu
3arpyxaTb KX C Aucka.

Bbl moxxeTe paboTatb ¢ KoHdurypaTtopom 6e3 nogkntoveHHoro npubopa. Hanpumep, Bbl moxeTte
3arpysuTb B KoHdurypatop «nycTyto» koHdurypaumio TPM151-04, oTpegaktnpoBaTb €€ U COXpaHUTb
B chavin. Bnocneactsum Bbl MoxeTe nopknmiouutb Npubop K KOMMbIOTEPY, YCTAHOBUTL MEXAY HVUMMU
cBsi3b 1 3anucaTtb Bawy KoHdurypaumio B npubop.

Tak kak y Bac umeetcsa npubop, cKoHpurypmpoBaHHbIi nog ucrnonHeHne TPM151-04, To ans
ynpolwieHns paboTbl nepep 3anyckom KoHdwurypatopa pekomMeHAoyeTcs MOAKMYMTb npubop K
komMmnbloTepy. Toraa Mactep koHdurypaumn TPM151 no3sonut aBTOMaTUYeCKU YCTAHOBUTb MEXAy
HVMMU CBS3b 1 CYMTaTb NapameTpbl u3 npubopa.

8.2 YcTtaHOBKa KOHurypaTopa

Onsa yctaHoBku nporpammbl «KoHdwurypatop TPM 151» 3anyctute WHCTanMmAUMOHHBIA dann
SetupTRM151.exe ¢ [AOucka, BXOOALEro B KOMMMEKT MOCTaBKW, W, Credys ero WHCTPYKUMSM,
ycTtaHoBute KoHdurypatop Ha nokanbHbIN AUCK KOMMbOTEpa.

8.3 3anyck KoHdurypaTopa ¢ NOMOLLbIO MacTepa KOHUrypauum
TPM151. YcTtaHOBKa CBA3M C Npubopom

MpepBapuTensHble onepauunmn

- Mogkntounte npubop TPM151-04 k komnbloTepy no uHTepdeincy RS-485 yepes agantep
OBEH AC3-M unu pgpyrovi agantep RS-485/RS-232 (cm. n. 5.4.4).

—  [Mopavite NnuTaHwne Ha npubop v Ha aganTep.

BaxHo! MNepepn 3anyckom KoHdurypatopa npoBepbTe, YToObl MOAKIOYEHHBIA NPUBOp He HaxoamTcs

08,

B pexume [MporpammupoBaHue. [nsi Beixoga U3 pexuma [porpaMMUPOBaHNS HaKMUTE KHOMKy [
yAEPX1BaiiTE ee 2-3 cek, 1 eLle pa3 KpaTKOBPEMEHHO HXKMUTE KHOMKY “‘"“‘F.

1 3anyctute KoHdwmrypaTop (dpain TRM151.exe).

ABTOMaTuyeckn 3sanyctutcad Mactep koHdurypaumn TPM151, n Ha 9kpaHe NOSIBUTCA OKHO
«CBa3b c npubopom» (puc. 8.1). lMporpamma npegnaraeT NpPoBepUTb UMM WU3MEHWUTb CeTeBble
napameTpbl npubopa.

]

CBA3b ¢ npnbopom

INPEREALTS Ltk NPOBEPLTE MAPAMETRLI CESE ©
npHECpo:

Crapocte: 9600

DOms caona parner: §
HETHOCTE: OTCUTCT BueT
ko0 cTon-Gar. 7
Dt anpeca 8
Aapec 16

COM-noor COM 1

Uamtenie | |7

s | Bnepsa> | Bewon | e

PucyHok 8.1
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2 MNpoBepbTe Hanuume cBA3M ¢ NPUBGoOpPOM, HaxaB knasuwy [[poBepka).

Ecnu cBasb npmbopa ¢ KOMNbIOTEPOM YCTaHOBIIeHa, NOsIBUTCA coobLueHne ¢ nHdopmauven ob
VMEHM NOAKIIOYEHHOro Npnbopa 1 Bepcumn ero NpoLnBKK. 3akponTe okHO coobuleHus, Haxas [OK], n
nepexogute K n. 3.

B cnyyae nosiBneHnst coobLUeHNs O TOM, YTO CBSI3b HE YCTaHOBMEHa, 3aKpoliTe OKHO coobLueHus,
HaxaB [OK], BbISCHWUTE MPUYKHY OTCYTCTBUS CBA3W M NOMpoOyWiTe ee ycTpaHuTb no Tabmuue 8.1 (cm. n. 8.4).

Mocne npoBedeHHbIX MepPONpUATUIA NMpPoBepbTe elle pa3 Hanuyve CBA3KN C NpMBopoM, Haxas
knasuwy [[poBepkal.

Mpumeuanue — Bce npuGopbl OBEH TPM151 noctaBnsioTcs Nonb3oBaTeNto C OAMHAKOBbIMU
ceTeBbIMU HacTponkamu (cMm. n. 7.1). MNMporpamma «KoHdpurypatop TPM151» umeeTt «no ymonyaHumio»
Te Xe ceTeBble HacTpoiku. MoaTomy nmpu nepBomM nopkmoyeHnn npubopa TPM151 k komnbioTepy
CBSA3b [OJKHA yCTaHaBNMBaTbLCA aBTOMAaTUYECKN.

Ecnn cBsi3b MO HEW3BECTHbIM MPUYMHAM YCTaHOBWTb He ydaeTcs, obpatutecb K Hawwum
cneumanucTam B rpynny TEXHUYECKON NOAAEPXKKM.

Mocne Toro kak cBsisb NpUbopa ¢ KOMNbLIOTEPOM yCTaHOBIEHa:

3. Haxxmute knaBuwy [Bnepen>].

lMporpamma nonelTaeTcs cuMTaTh MOAUMUKaLMIO 13 Npubopa.

Ecnn mogudvkaums ycnewHo cyvTaHa, Ha akpaHe cpasy MOSIBUTCH OKHO C MpurralleHuem
BblbpaTh ypoBeHb AocTyna (CM. pUCYHOK 8.2).

Ecnu moamdukaumio cumtath He yaaeTcsi, MOSBUTCS COOTBETCTBYloLee cooblieHne. Haxmute
[OK] - oTkpbIBaeTcs OKHO C MpurnawleHnem BbibpaTb mMoaudukaumio npubopa M3 cnucka (PUCYHOK
8.3). Bbibepute mogmdukaumio Bawero npubopa («Mogudukaums Ne 4x»). Haxmute knaBuwwy

[Bnepen>] - oTkpoeTcst OKHO C npurnaileHvem BbibpaTb ypoBeHb AocTyna (pucyHok 8.2). MNepexogute
Kn. 4.

4 BbiGepuTe ypoBeHb focTyna:

-  «MWMHMAManbHbIRY - AN 3agaHns Tonbko napameTpos [porpamMm TexHonora.

—  «cpepHui» - ans 3agaHus napameTpos KoHdwurypauum TPM151-04 n MNporpamm TexHomnora
(pekomeHayeTcs);

—  «MOnHbIM» - Ans  cBoOOAHOrO  MepekoHUrypupoBaHusi npubopa (Tonbko  Ans
KBanMuUMpOBaHHbIX NONb3oBaTenewn).

[na «cpegHero» nnu «NosiHOro» YpoBHS AOCTyna BBeAuTe naposb (cm. n. 8.5, Tabnuua 8.2).

MacTep cosganna Kondrrypansi TPHML51 E x|

Mactep coaganna wondwrypauyi TPML51 X

OnpenenuTe ypoBeHb OOCTYNA QnNpeneMTe MoaMPUKILMIo
nputopa
\g pulop
e | T R e p——
WonKgAr ausx. Onpeoenkre TN sawero noudopa,
OIMRERE T YPreest ROy Thn "asonsii" corpeTeTmgeT HaHBDIee cBwemy
Iﬂrpa-wennnln [cpeanuR] aocTun =l npmdopy

' Dazooni! ' nprecy
H ogupiagna Hil
M oguenkawna B
M ogupmagna Hid

WG

A UM AEREID uucr;in
o
MiorHes A0eTLn

Unpegenms napase:

M oousmrawna BT
Moouenkawna NG
[T ]
I OLHPHEALHA T
M oouDHEALHA BT T

<Hosan | Bropens | Bewow | oo <Hasag Beiwes, )

PucyHok 8.2 PucyHok 8.3
5 HaxxmuTe knasuwy [Bnepen>].
OTKpbIBaETCA OKHO, 3aBepLualoLLee NoaroToBky K cosgaHuto KoHdurypaumm (pucyHok 8.4). Ecnu

npubop NOAKMIOYEH, yCTaHOBUTE (OMaxKkn «BkNOUMTE peXuM aBTOMaTUYECKOrO YTEHWUA» Wuunm
«Pexum aBToMmaTnyeckon 3anmcuy (cMm. n.n. 8.7.5, 8.7.8).
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110608 HAMETHA 12 RHOMKY S3KOHTS, NPOHSoNgET
TEHEREAHA FRHFPHMRARHH H (2201 272 Hadhag i)
QrEH HHPODEEUHE & NpHEopar.

[F BKriauLme pexiim SETonvsTUINeckara ek
[Pek OMEHALETEA, S MPLEID NOgkYS-,
L |

™ BrriuLme pexiiM SETonvSTINeckaR 23MHeH

<Hoom || Bucprar | | Beron Turueo

PucyHok 8.4

6 HaxxmuTe knasuwy [FoToBoO].

Mporpamma oTkpbIBaeT NUCT «[JepeBo napameTpoBy» paboyero okHa KoHdurypaTopa, B
KOTOpoM co3aaHa HoBasi KoHdurypauumsa [nsa Toro 4tobbl npepsath paboTty KoHdurypaTtopa
(cm. n. 8.6), HaxxmuTe [Bbixoa] B ntobom okHe MacTepa.

8.4 MpuUnHBbI OTCYTCTBUSA CBA3U NPUOOpPaA C KOMMNBLIOTEPOM U CMOCOGLI

MX yCTpaHeHus

BO3MOXHbIE MPUYMHBLI OTCYTCTBUA CBA3U NpuBopa C KOMMbIOTEPOM M CMOCOBLI MX YCTpaHeHUs
nepeuncneHsl B Tabnuue 8.1.

Tabnuua 8.1
MpuunHa Cnocobbl ycTpaHeHUsi OTCYTCTBUSA CBA3M HEUCNPABHOCTHU
HenpasunbHo yka3aH |B MacTepe co3gaHusa KoHdUrypauui: HaxmuTe knasuwy [NameHuts). B
COM-nopT, K OTKpbIBLLEMCSH OKHEe ANns napameTpa [opT komnbioTepa Port B none

KOTOPOMY NMOAKIMYeH
afjanTtep ceTeBoro

«3HaueHue» Bbibepute HyxHbIn COM-nopT. Myt Ans 3agaHns COM-nopTta B
okHe KoHdurypaTtopa:

utepcerica. = MAPAMETPbI KOMMBKOTEPA
7~ CeTeBble NapaMeTpsl NPOrpamMmel
¥ lopT komneioTepa Port
HenpaBunbHo MpoBepbTe NPaBUbHOCTL NOAKITHOYEHNS:

nogkmnoyeH npuéop
W apanTep.

- OBEH AC3-M pormnxeH 6biTb noakmntodeH k cootBeTcTBytowiemy COM-nopTy MMK;
- ceTeBble Bbixoabl «A» 1 «B» agantepa OBEH AC3-M gomxHbl ObiTb
NMoAKMHYEHbI K aHarnorMyHbIM Bbixoaam npubopa;

- Ha npubop 1 aganTep AOMKHO BbITb NOAAHO NUTaHWe (MPOKOHTPONUPYIATE
Nno CBEYEHUIO MHAMKATOPOB UMW CBETOAMOOB).

CeTeBble HacTPOKu
npubopa n
nporpammbl He
coBnagatot.

M3meHnTe HacTponku nporpammMbl Unu npubopa Tak, 4Tobbl OHM coBnaganuv
(cm. pasgen 7). CeTeBble HaCTPOWMKU NpuGopa NpoBepbTe Y UBMEHUTE C
NOMOLLIbIO KHOMOK Ha NnuueBor naHenu npmubopa no n. 7.3.2. UsmeHeHune
ceTeBbIX HacTpoek nporpamMmbl B MacTtepe co3gaHuns KOHUrypaumi:
HaxmMuTe knasuwly [ameHnTb). B OTKpbIBLLEMCS OKHE 3aganiTe HOBble
3Ha4YeHus napameTpoB B okHe KoHdmrypaTtopa - cm. n. 7.4

Mpubop paboTtaeT B
pexvme MacTepa ceTn
RS-485.

Mepeseante an6op B PEXUM NOAYMHEHHOIO ANA TOoro, 4YTObbI OH
BOCNpUHMMan KoMaHabl OT KOMNbOTEPA
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Mpumeyanue — Ecnu Bbl HaxoguTech B rnmaBHOM okHe KoHdwurypatopa, nocrne npoBegeHHbIX
MEepOonpuATUIA MPOBEpPbTE Hanuyne cBa3n ¢ npubopom, cuutas ero ums. [ins atoro BeiGepute B MEHIO
Mpn6op komaHay MNposepka cBA3M (MK HaxkmuTe knasuwm Alt+N).

8.5 YpoBHU pgocTtyna

Mpwu 3anycke nporpamma «KoHdurypatop TPM151» npocut BeiGpaTh ypoBeHb AocTyna. Bcero B
nporpamMMme mmeeTtcs 3 ypOBHSI AOCTyna, 2 M3 KOTOpbIX 3alyuilieHbl naponamu. WHdopmaums o
YPOBHSX AOCTYyNa npeAacTaBneHa B Tabnuue 8.2.

Mpn xenanuv Bbl MoOXeTe W3MEHUTb MNaponu [ocTyna C MOMOLb  KOMaHAbl  MEHIo
Cepsuc —» CmeHa naponen.

Mpn 3anycke Ha MUHMManNbHOM YpPOBHE [OCTyNa nporpamma aBTOMAaTUYECKW mMonbiTaeTcs
cunTaTh YacTb KOHcurypauum ¢ npubopa Ans noctpoeHuss Tabnuy [lMporpamm TexHonora (CM.
n. 8.6.2). Npwn aTom Npnbop AOMKEH ObITb NOAKMIOYEH K KOMMbIOTEPY U 3anuTaH. Ecnu nporpamme He
yAaeTcs yCcTaHOBUTb CBA3b C NpuMOOpOM M nepBble 5 napameTpoB CUMUTLIBAIOTCA HeyAayHo, TO
NpoVCXoAWT MpeKpalleHne aBTOMaTUYeCcKoro cumTbiBaHusA. [locre ycTtaHoBkM cBA3u npubopa cC
nporpamMmMoli HeobxoAMMO BOCCTAHOBWUTb PEXMM aBTOMaTUHECKOTO YTEHWS, YCTAHOBMB (DMaxoK B
NyHKTe MeHI0 PeXxMMbl nporpamMmmbl — PeXXMm aBTOMaTU4eCKOro YTeHUs.

Tabnuua 8.2
YpoBeHb n Onsa koro
aponb MNpepocTaBnsieMblie BO3MOXHOCTU
aocTtyna pekoMeHAayeTcsA
MwHUManbHbIN |HET HocTtyn Tonbko k napameTtpam Nporpamm OnepaTop
TexHosora n Ycraskam
CpepnHuii He 3agaH [HocTyn ko BceMm napameTtpam, onpegensowmm | TexHornor, obcnyxu
(«nycTtow») |[HacTpouku npubopa TPM151-04 BaloOLLMN NepcoHan
MonHbIn «1» OrpaHuyeHun HeT. [locTyn ko BceM Hanapguwk cuctemsl,
napameTtpam npnbéopa TPM151, nmeetcs CUCTEMHbBIN
BO3MOXHOCTb M3MEHUTb KOHUIypaLmio UHTerpaTop
npubopa, paspelleHa nHnymanmsaums npubopa

BHumaHue! W3meHeHne KoHdUurypauum Ha MONHOM YpOBHE [OCTyna pekomeHayeTcs
npoun3BoAWTb TONBKO Nocne u3yyeHust nonHoro « PykoBopcTBa no akcnnyartauum» npubopa TPM151,
MMeEIoLLErocs Ha aucke.

8.6 UHTepdhenc nonb3oBaTens

Mocne 3anycka nporpammel «KoHdurypatop TPM151» oTkpbiBaeTcs paboyee OKHO nmporpamMmbl
(cMm. pucyHok 8.5), B BepxHel 4acTu KOTOPOro HaxoAsiTCs rMaBHOE MEHI0, NaHellb UHCTPYMEHTOB M
BKMNajKu NIMCTOB.

Pabouee okHo KoHdurypaTopa cogepxut aBa nucra:

- «[JepeBo napameTpoBy;

- «Tabnuua nporpammy.

OTu NUCTBI NO-pa3HOMY OToGpaxatoT MHdOoPMaLMIo O NporpaMmMupyeMbix NapameTpax npubopa.
Mpwn aTOM 3Ha4YeHNs NnapameTpoB Ha 06OMX NNCTax OANHAKOBSI.

[Mpw 3anycke nporpamMbl OTKpbIBAeTCSA NUCT «[JepeBo napameTpoB».
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PucyHok 8.5 — Pa6ouee okHo nporpammsbi «KoHdurypatop TPM 151». lluct «depeBo
napameTpoB» (ypoBeHb [OCTYNa - KCPeAHUN»)

8.6.1 Jluct «[epeBO napamMeTpoB»

BrewHun Bug nucta «[epeBo napameTtpoB» paboyero okHa KoHdumrypatopa npeacraBneH Ha
pucyHke 29. [lepeBo napameTpoB coaepXuT kopHesol kaTanor KOHOUTIYPALIMA TPM151, koTopebii
BKItOYaEeT B cebs Tpy BETBU:

- MNAPAMETPbI MPUBOPA;

—  OINPOC OMNEPATUBHbIX MAPAMETPOB;

- MNAPAMETPbI KOMIMbIOTEPA.

Beteb MAPAMETPbLI NMPUBOPA conepXuT MOMHbIM Habop napameTpoB Ans onpegeneHus
KoHdurypauum npubopa un onucanus MNporpamm TexHonora. MapameTpbl npubopa crpynnupoBaHbl B
nanku, BHYTPM KOTOpbIX uAeT pApobrneHve no noruyeckum eaumHuuam (Mporpammam, Llaram,
yctpoincTeam). CnMcok napaMeTpoB AaHHOW BETBW, KOTOPbIA MOSIBNSIETCS Ha 3KpaHe, 3aBUCUT OT
ypoBHs goctyna (cm. . 8.5).

Ha ypoBHe gocTyna « MUHMMarnbHbIN» NOSBASIOTCA TOMbKO NapaMeTpbl CIIeAYLWMX Nanok:

- O6wwme napameTphl;

—  [porpammbl TeXHOMOra;

- YcraBku.

Ha ypoBHe gocTyna «cpegHvin» NOsSIBNSIOTCS MapameTpbl Nanok, NokasaHHbIX Ha pucyHke 8.5.
OTu napameTpbl NogpobHO onucaHbl B pasgerne 3.1.

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

Betsb OlPOC OIEPATVBHbIX MNMAPAMETPOB nos3BonseT npocMaTpuMBatb W COXPaHsiTb
napamMeTpbl TEKyLlero COCTOsiHUSA npubopa (onepaTuBHble NapameTpbl): M3MepsieMble BeNUYMHBI,
3Ha4YeHus1 BbIXOQHOW MoLHOCTM PerynstopoB, Homep aktmBHoW [lporpammbl/llara, a Takke
cocTosiHne npubopa (PABOTA, CTOMu T. A4.).

Moapo6Ho o pervcTpaumu onepaTnBHbLIX NapaMeTpos cM. . 8.8.

Betsb MTAPAMETPbI KOMIMbIOTEPA cogepxuT 2 nanku:

—  CepBucHble napameTpbl NporpaMmMbl MHPOPMALIMOHHOTO XapakTepa (Bepcus mporpammbl

«KoHourypaTtop TPM 151» 1 Bepcusi onepaumoHHON CUCTEMBI);

—  CerteBble NnapameTpbl NporpamMmbl A1t HACTPOWIKM ceTeBoro nHtepdoenca RS-485 (cm. n. 7.4).

B kaxpow cTpoke gepeBa npefctaBneHa vHdopmauus ob ogHoM napameTpe, a B cTonbuax
npvBeAeHbl XapakTepucTuKM 3TOro napameTpa. XapaktepucTuku napametpoB nanok NMAPAMETPbI
MPUBOPA n MAPAMETPbI KOMMBKOTEPA npenctasneHsl B Tabnuvue 8.3.
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8 Mporpamma «KoHdourypaTtop TPM151»

Tabnuua 8.3 — XapakTepuMcTuku napaMmeTpoB

XapaKTepMchu(a

OnucaHue

HassaHue napameTpa

Mma napameTtpa

CopepxunT o 4-x natuHckux Byks, KOTOpble MOTyT BbITb pa3geneHsl 0OHON
UM HECKONbKUMIK To4KaMu. Micnonb3yeTcs npy NporpaMmmmnpoBaHnm
npmbopa KHOMKaMu Ha NMueBov NaHenu

3HayeHue napameTpa

MoxeT ObITb NpeACTaBNEHO B YNCIOBOM MMM TEKCTOBOM cdopmMare.
3apaeTcs Bpy4YHyto (4118 60NbLUMHCTBA YUCINOBbIX 3HAYEHWI) UNn
BblOMpaeTcs U3 cnvcka (AN TEKCTOBbIX U HEKOTOPbIX YMCIIOBbIX 3HAYEHWI)

ATpnbyT
PepnaktpoBaHxue

MoxeT npyHumaTh 3HaYeHus «PegakTupyemblny unm
«Hepepaktupyembin». 3HayeHne «Hepenaktnpyembii» 6noknpyet
NonbITKY M3MEHWUTb 3Ha4YeHVe napameTpa

ATpubyTt Brnageney,

MoxeT npyHumaTh 3HadYeHus «lonb3oBaTenb» unn «3aBoay. 3HaveHne
«3aBof» YCTaHOBINEHO Ha 3aBOAe-U3roToBUTENE U 3anpeLlaeT M3MeHeHne
aTpubyTta PegaktnpoBaHue, T. €. OAWH aTpubyT 3awmiaeT gpyron

Owwnbka BBOAA-BLIBOAA

Yka3blBaeT NpUUKHY OLMBKM B CriyYae BO3HUKHOBEHUS TaKOBOW, NPy 9TOM
napameTp oTMe4aeTcsl KpacHbIM LWPUTOM

8.6.2 Jluct «Tabnuua nporpamm»
BrewHun Bug nucta «Tabnvua nporpamm» rnasHoro okHa KoHdwrypaTtopa npeacTtaBneH Ha

pucyHke 8.6.
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PucyHok 8.6 — Pabouee okHo nporpammbl «KoHdurypaTop TPM151».

INuct «Tabnuua nporpamm»
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B Kaxgoii CTpoke Tabnumubl NpMBOAMTCS UHGOpMaumsa Ans ogHoro Lara MporpaMmel, a cTon6ubl
cofepxar napametpbl Ans atoro LLara, cobpaHHble U3 pasHbiX Nanok Aepesa napaMeTpos npubopa.
Takoe npefcTaeneHve yao6Ho npu Heo6xoaMMocT BUAETL BCe napameTpbl MporpaMmbl TeXHosora B

OJJHOM MecCTe.

8.6.3 MeHto KoHdurypatopa
naBHoe meHi0 KoHdpurypatopa Bkntoyaet 5 nyHktoB: Pavin, Mpubop, Pexumbl nporpammbl,

Cepsuc n Cnpaska.

CnMCcoK KOMaH MEHIO C yKa3aHUeM «ropsiumx» Knasull npuBegeH B Tabnuue 8.4.
Ta6bnuua 8.4 — KomaHAbl MeHI0

KomaHpa HasHauyeHue KnaBuwm

MeHio ®ann Pa6oTa c dhannamu KoHdurypaumm
Hoas KoHdurypauus CosfaHune HOBOW KOHGUrypauum npubopa Ctrl+N
HoBbIl ypoBeHb/ 3arpyska TekyLen KoHdbUrypauum Ha Apyrom ypoBHe AocTyna
MoavduKkaumns WUnu nepexon K gpyron mogndukaumm
OTKpbITb OTkpblTe hanna (c pacwmpeHuem .151) Ctrl+O
CoxpaHuTb CoxpaHeHue KoHdurypauum B ann Ctrl+S
CoxpaHuTb Kak CoxpaHeHune KoHdUrypauuv B aiin ¢ ApyrmMm UMeHem
Okcnopt B DBF QkcnopT Tabnuupbl 3HaYyeHun napameTpos B popmaT Dbase-llI
Mmnopt n3 DBF MmnopT Tabnumubl 3Ha4eHnin napameTpoB 13 doopmata Dbase-llI
MeyaTb TabNMUbI Nporpamm | Mevyatb nucta «Tabnvua nporpaMm»
{Cnucok gannos} Cnucok 4-x nocnegHux annos ¢ KoHurypaumsamm
Bbixog 3aKkpbITHe nporpamMmbl
MeHto Mpubop Pa6oTa c npu6opom (4TeHue/3anucb napameTpoB)
CyutaTtb Bce napameTpsbl CuynTbIBaHWE 3HAYEHUIA BCeX NapaMeTpoB 13 npubopa B KoMMboTep Alt+R
3anucaTb Bce napameTpbl 3anucb Bcex napameTpoB 13 KOMMbloTepa B Npnbop Alt+W
3anucaTb TONbKO 3anncb M3MEHEHHbIX 3HaYEHWUI NapaMeTPOB M3 KOMMbIOTEPA B Alt+U
N3MEHEHHbIEe npwbop. MNocne pegakTMpoBaHUs 3HaYeHNs MapaMeTp NoMeyvaeTcs

3erneHbIM LIBETOM, Nocre 3anucu B Npubop LLpUAT CTaHOBUTCS

YepHbIM
CpaBHuTb ¢ napameTpamu B | CpaBHEHWE 3Ha4YeHuIn napamMeTpoB Npnubopa u oTKpbITON Alt+C
npubope KOHpurypaumm
3anucaTb TOMbKO 3anuncb TONbKO TeX NapaMeTpoB, KOTOPbIE He 3anMcanucb Npu
napameTpsbl € owmbkamm npeabiayLie komaHae 3anucu (3Tv napameTpbl MOMeYeHb!

KpacHbIM LIBETOM)
CuutaTtb Bce napameTpbl CunTtbiBaHWE 3Ha4YeHWI BCeX NapaMeTpoB BbideneHHow nanku n3 | Alt+Ctrl+R
BbleNEeHHOW nanku npubopa B KOMMbIOTEP
3anucaTb Bce napameTpbl 3anucb 3Ha4YeHu Bcex NapamMeTpoB BblAEeNeHHOW nanku ns3 Alt+Ctrl+W
BbleNEeHHOW nanku KoMnbtoTepa B npubop
3anucaTb TONbKO 3anncb M3MEHEHHbIX 3HAYEHUI napameTpoB BblgeneHHomn nanku | Alt+Ctri+U
N3MEHEHHbIe napameTpbl 13 KomnbloTepa B Npubop. Nocne peaakTMpoBaHUA 3Ha4YeHUs
narnku napameTp nomevaeTcs 3eneHbIM LWpUGTOM, Nocne 3anucu B

npubop LWPNET CTAHOBUTCA YEPHBLIM
CpaBHUTb NapameTpbl nanku | CpaBHEHWE 3HAYEHWI NapaMeTPOB BblAeNeHHON narnku npubopa | Alt+Ctrl+C

C napameTpamu B nputope

W OTKPbITOW KOH(pUrypaumum

K npeabigywemy
npobnemMHoMy napameTpy
nepesa

Bblgenenve B AepeBe napameTpoB NpeabliayLiero napameTpa,
CUYUTaHHOro 13 npubopa nnu 3anMcaHHoro B HEro C OLIMBKOMN.
Takol napameTp NOMeYEH KpacHbIM LiBETOM, B none «Owmnbkm
BBOAA-BbIBOAA» YKa3blBaeTCs NpUYnHa owmnbKu

A+ T
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OKoH4yaHue Tabnuubl 8.4

KomaHpa HasHauyeHue KnaBuwm
K cneayrowemy BblaeneHue B AepeBe NapaMeTpoB clieaytollero napameTpa, AIt+“lf’
npo6rnemMHomy CYMTAHHOIO M3 Npubopa My 3anMcaHHoOro B HEro ¢ OLIMGKOMN.

napameTpy aepesa

Takol napameTp NoOMeYeH KpacHbIM LiBETOM, B none «Owmbkm
BBOJA-BbIBOAA» YKa3blBAETCS NPUYMHA OLUIMBKU

OT4eT 0 CTpyKTYpe
KOHpurypaumm

Bblgaya TEKCTOBOro 4OKYMEHTA CO 3HaYEHUsIMI NapaMeTpoB,
onpegensiomx CTpykTypy npuéopa

CuutaTb NnapameTpbl
CTPYKTYpbI

CumnTbIBaHME CryXeBHbIX NapameTpoBs, HeoBXoAUMbIX Ans
nocTpoeHus Taénuy Mporpamm TexHosora.

"pacbukm ycrasku

BblI3blBaeT OKHO peaakTUpOBaHUs rpadpmka ycTaBku

Onpoc oTaensHoro [ocTtyn k oTAenbHLIM NapameTpam npubopa (Tonbko Ans Alt+S
napameTpa OMbITHBIX NoNb3oBaTenewn)
MpoBsepka cBs3 (VEr, dEv) | CuntbiBaHMe umeHn npnbopa n Homepa BeEpCUn ero NPOLLNBKM. Alt+N
Vcnonb3yeTca Ans NpoBepku cBA3u ¢ Npubopom
MeHio Pexumbl OnpepaeneHne pexmMoB paboTbl NporpaMmmsi (3anucu,
nporpamMmmsbli YTEHUsl, OTOGpaxXeHUsi napaMeTpoB)
[Moka3biBaTb NHelHble | [oKa3biBaeT MHAEKChI MapamMeTpoB. JIMHEeNHbIe MHAEKChI
MHAEKCHI napameTpoB HEO6GXOAUMbI NMPU CO3AAHNM HOBbIX NPOrpaMm,
paboTatoLmx ¢ npubopom
Pexum aBTomatmyeckoro |B aToM pexvme nporpamma aBTOMaTUYECKU CHUTLIBAET U3
yTeHus npubopa 3HavyeHUs napaMeTpoB OTKpPbIBAaEMOW nanku. Ans
OTKIOYEHUSI peXMMa HeOBXOAUMO CHATb PNaXoK nepes AaHHbIM
NYHKTOM MeHto. 9To HeobxoamMmo, Hanpumep, npu paboTe ¢
KoHdpurypaTopom npum oTknio4eHHOM npubope.
Pexum HemeoneHHon B aTom pexume 3anmcb 3Ha4YeHUs napameTpa OCyLLeCcTBNAeTcs
3anucu cpasy nocne ero BeBoga.
He nepepaBsatb B atom pexume npubop He NPOU3BOAWT YTEHWUS M 3anucK
aTpubyTbl NnapameTpoB  [aTpubyToB NapameTpoB. Pexum HEMHOro yckopseT paboTy, HO
MOXeT NpUBECTM K olumbkam BBOAA-BbIBOAA, €CNU B Npubope
YCTaHOBMEHbI aTpUBYThl 3aLLUMTHI.
CeTeBble napameTpbl OTKpbIBaeT OKHO, B KOTOPOM MOXHO U3MEHWUTL CeTEBbIE
nporpammbl napameTpbl Nporpambl
Toolbar OTobpaxaeTcsi naHenb MHCTPYMEHTOB
Statusbar OTobpaxaeTcsi naHenb NoAckasok (BHWU3Y OKHA)
MpeobpasoBaTtenb Bbi6upaeT tvn npeobpasoBatens (RS-485 nnm RS-232)
ABTOMaTMYecKkui NnpeobpasoBaTenb NO3BONSIET YCKOPUTL OOMEH
no cetu
MeHto CepBuc [dononHuTenbHbIe onuuu (MHULManNu3auus npuéopa, cMmeHa
naponeu u np.)
MHnunanmamposatb BoccTaHoBneHune B npubope 3aBOACKMX YCTaHOBOK Alt+l
npubop Mocbinaet KomaHay nepexofa npubopa Ha HoBble ceTeBble Alt+A

Mocnatb komaHgy APLY

HaCTpOWKu

CwmeHa naponen

MN3meHeHWe naponeit 4f1si NOSIHOTO U CPEAHEro YpoBHeW AocTyna.

OkcnopT cnucka
napametpos B HTML

Mo3sBonseT co3paTb CNMCok napameTpos npubopa B opmarte
HTML.

JKenopT npoTokona
n3mepexuii B Excel
MeHio CnpaBka

Mo3BonsieT a3KCnopTUPOBaThL NPOTOKON ONpoca onepaTUBHbLIX
napameTpoB B MS Excel.
CnpaBoy4Has uHdopmaums

CopepxaHue crnpasku

CnpasoyHas nHdopmaums o pabote ¢ KoHdurypatopom

O nporpamme...

CnpaBoyHast uHdpopmauums o KoHdurypartope
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8.6.4 MaHenb uHcTpymeHTOoB KoHdurypaTopa
— cooTBeTcTBYeT KomaHae Paiin | Hosbin.
:
— cooTBeTcTBYeT KomaHae Pann | OTKpbITh.
— cooTBeTcTBYET KomaHae Pain | CoxpaHuTb.
— cooTBeTcTBYeT KomaHae Npnbop | Cuntatb BCe NnapameTpbl.
— cooTBeTCTBYeT KomaHze [Mpubop | 3anucaTb BCe napameTpsl.
— cooTBeTCTByeT KomaHae Mpubop | 3anucaTb TONbKO M3MEHEHHbIE (3eneHas cTpenka).

— cooTBeTCTBYeT komaHae Npubop | 3anucaTtb TONbKO NapameTpbl C owmbkamMmu (kpacHas
cTperka).

— cooTBeTCTBYeT KomaHae [Mpubop | CunTtaTb BCe NapameTpbl Nanku.
— cooTBeTCcTBYeT KomaHae Npubop | 3anucatb Bce napameTpbl Nanku.
— cooTBeTcTBYeT KomaHae Npnbop | 3anucaTb TONbKO M3MEHEHHbIE NapaMeTpbl Nanku.

— cooTBeTcTBYET KOMaHAe Mpunbop | K npeabiayemy npobrnemMHomy napameTpy.

— cooTBeTcTBYeT KomaHae [MNpubop | K cneayowemy npobrnemHoMy napameTpy.
@ — cooTBeTcTBYyeT KomaHae Cepsuc | MHnumannsmposats npubop.

— cooTBeTcTBYeT KomaHae Cnpaska | O nporpamme...

8.7 PaboTa c KoHurypaTtopom

C nomouybto KoHgumrypatopa Bbl MoxxeTe co3aaTb HECKOMNBKO pasHbIX KOHGUIrypaumin Ans ogHOro
npubopa, coxpaHWTb MX W 3arpyxaTb B npubop Ty KoHdurypaumio, kotopass Heobxoamma Bam B
OaHHbI MOMEHT.

Bbl MOXeTe co3paTh HOBYH KOHMUrypauuio, He npepbiBasi CBsA3b KOMMbioTepa ¢ npubopom. o
Tex nop, noka Bbl He 3anuweTte HoBYyl KoHdurypauuio B npubop, oH GyaeT paboTtaTe co cTapou
KOHdurypaumen.

Mepen 3anucbio HOBOW KOHWrypaumm B npubop pekoMeHAyeTcs NpOBECTU MHULManmusaumio
npubopa, T. e. yaaneHne ctapoi KOHUrypaumm.

8.7.1 Co3spaHue HOBOW KOHdUrypauum

Bbibepute 13 mMeHwo Paiin komaHgy Hosbii (Ctrl+N) unu Bocnonb3yeTecb KHOMKOM Ha
naHenun MHCTpyMeHToB. Ha nucte «[lepeBo nporpamm» paboyero okHa nporpaMMbl NOSIBUTCS HOBbIV
KopHeBow kaTanor «KoHndurypauma TPM151 (Mmsa He 3apgaHo)». [NocrnepoBaTenbHO pa3sBopaynBas
[epeBO MapamMeTpoB, BBeEAWUTE HyXHble 3HayeHus. KoHdwurypaums cosgaHa. CosaaHHyio
KOHMrypaumio coxpaHute B pann nnum sarpyaute B npubop.

Mopckaska! YUToObl pasBepHyTb AepeBO NapameTpoB, LUENKHWTE MbILKOW MO MIOCKKY OKOJO
Ha3BaHWs nanku. YToObl CBEpHYTb AepeBO, LWENKHUTE MbILKOW MO MWHYCYy OKOMO Ha3BaHWs
pas3BepHyTOM Nanku.

HoBasi koHWrypaums aBTomaTM4eckn co3gaeTcs Npu crapTe NporpamMmmbl.
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Mpn co3gaHMM HOBOM KOHMUIypauum paHee CUYUTaHHble 3HadYeHUst KOHMPUIypaLMOHHbIX
napameTpoB npubopa obHynsaTCS.

8.7.2 3arpyska nporpaMmmbl Ha ApYroM YpoBHe A0CTyna unm cMeHa moaudmkaumm

Bbibepute u3 meHio ®ainn komaHay HoBbii ypoBeHb/Moaudwmkauusi. [Nporpamma 3anpocut
noaTeBepxaeHve Ballero HamepeHusl NepeknYMTbCA Ha OpYron ypoBeHb/Mogndukaumio. Haxmute
[Aa]. 3anyctutcs Mactep koHdurypaumn TPM151. BeinonHssa ero ykasanus no n. 8.3, 3arpysute
HeobXxoanMyto MoandukaLmio nnu Belbepute ypoBeHb AoCTyna.

8.7.3 OTKpbITHE KOH(pUrypaumm n3 damna

Bbibepute 13 meHio ®ann komangy OTkpbiTe (Ctrl+O) unmu Bocnonb3yeTecb KHOMKOW Ha
naHenu WHCTPYMEeHTOB. B 3aronoBke rmaBHOrO OKHa MNporpaMMbl M PsSAoOM C KOPHEBOW Marnkown
KoHurypauma TPM151 oToGpasnTcst Ms OTKpbITOro dhanna.

Mocne 3arpy3ku cpaiina koHdurypauum B none «3HayeHUe» NapamMeTpoB MOSIBATCS 3HAYEHWs,
KoTopble Bbinv 3anucaHbl B davine. [Janee nx MOXHO 3anucaTtb B Npubop vnn oTpefakTMpoBaTb U
noTom 3anucatb B Npnbop nnv B cann.

8.7.4 CoxpaHeHue kKoHdurypauuu B chamn
[ns coxpaHeHusi KkoHdurypaumm B ann Bocrnonb3yeTecb komaHgamu u3 meHio dann

Coxpanutb (Ctrl+S) unn CoxpaHuTb kak. Takke MOXHO BOCMOMb30BaTbCA KHOMKON Ha naHenu
MHCTpyMeHToB. Komanga CoxpaHuTb Kak Bbi3blBaeT OKHO CTaHAAPTHOrO Avanora, rae Heobxoaumo
3agatb UMsi M MecTo pacnofioxkeHus danna. Komangoa CoxpaHuTb coxpaHsieT ann nog
CYLLIECTBYIOLLMM UMEHEM.

dann koHpUrypaumm umeeT paclumperme .151.

8.7.5 CuuTbiBaHMe KOH(Urypauum us npuéopa

Mpn onepaunn CYUTLIBAHMSI MPOUCXOANT CHUTBIBAHWE 3HAYeHU napamMeTpoB U3 npubopa u mux
oTobpaxeHue B paboyem okHe KoHdurypaTopa B onpeaeneHHow nanke.

[nsa cunTbiBaHMS KOHMUrypauum us npubopa npeaycMOTPEHbl TPU pexnma: CHUTbIBaHUE BCeX
napameTpoB 13 npubopa, cuUMTbIBaHWE NapamMeTpoB TOMbKO TeKyLWenh Manku Wnv  pexum
aBTOMaTWU4ECKOro YTEeHUs!.

8.7.5.1 CuuTbiBaHWe BCceX napamMeTpoB u3 npubopa
Bbibepute u3 meHto MNpubop komaHagy Cuutatb Bce napameTpbl u3 npubopa (Alt+R) nnu kHonky

Ha naHenu UHCTPYMEHTOB.

CuutbiBaHME BCEX MapaMeTpoB U3 Mpubopa MOXET 3aHATb AnuTenbHoe Bpemsi. B npouecce
CUATBLIBAHUA Ha (POHE rMaBHOrO OKHa MPOrpamMMbl MOSIBUTCA MHAOPMALIMOHHOE OKHO CO CTaTUCTUYECKUMM
cBeaeHusMM 0 xoae npouecca. Ero 3akpbiTue o3Ha4aeT, YTo NPOLIECC CYUTLIBAHMSI NapamMeTpoB U3 NaMsTU
npubopa okoH4YeH. B oepeBe napaMeTpoB 0TOOPa3ATCA CUUTaHHbIE 3HAYEHNS.

8.7.5.2 PeXum aBTOMaTU4YeCKOro YTeHus

[aHHbIN pexnm No3BonseT aBTOMaTUYECKN CYATaTb 3HAYEHWs napameTpoB, cCoAepXalliuxcs B
OTKpbIBaeMoW nanke. Takoe CYMTbIBAHWE NMPOUCXOAUT ObICTpee, YeM CUMUTbIBAHWE BCEX NapamMeTpoB
13 npubopa.

CunTbiBaHME nNapameTpoB B 3TOM peXvMMme BO3MOXHO, €CNi [0 3TOr0 3HayYeHus napameTpos,
COAEepXalLUMXCA B OTKPbIBAEMOW Narnke, cynTaHbl He 6binn (T. €. B none «3HayeHne» Obino ykazaHo
«HeT paHHbIX»).

[na BnioYeHWs pexvma aBTOMaTUYECKOrO YTEHUS YCTaHOBUTE (DNaKOK B MeHI0 Pexumbl
nporpaMmmMbl — PexuM aBTOMaTUYeCKOro YTeHUs.
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Mpumeuanue — Npn paboTe 6e3 nogknto4eHHOro npubopa Pexxmm aBTOMaTU4eCcKoro YTeHns
pekoMeHayeTCs OTKIOYNTb.

8.7.5.3 CunTbiBaHMe NapamMeTpPoOB TOJNbKO TEKyLlen nanku

B npouecce paGoTbl, Hanpyumep npu asToHacTpoitke MN-perynsatopa, NpuGop MOXeT U3MEHUTL
3Ha4YeHUst cBoMX napameTpoB. OHM MOTYT HE COBMadaTb CO 3HAYEHUAMM, HAXOAALWMUCH B
KoHdpurypaTope M CuuTaHHbIMU paHee. [03TOMY MOXET BO3HUKHYTb HEeoGXOAMMOCTb OGHOBUTH
MHbopMaLmio o0 napameTpax B nanke KoHdurypartop. Mpy 3TOM pexmMm aBTOMaTUYECKOro YTEHUS He
MO3BOMSAET BbINOMHUTL 3TY OMNEPAaLIMIO, T. K. 3HaYeHNs1 napameTpos B KoHuUrypaTope yxe ecrb.

Ons cunTbIBaHUS NapamMeTpoB TOMbKO TEKyLLEeW Nanku BbigenuTe ee, yCTaHOBUB Ha Hel Kypcop

n Bbl6epl/ITe KOoMaHay CuutaTtb BCce napameTpbl Bbl,ﬂ,eﬂeHHOVl nankn n3 MeHr |-|pl/|60p NN KHOMKY
8.7.6 PepakTupoBaHWe 3Ha4YeHUI NapamMeTpoB

[ns M3mMeHeHus 3HavyeHWs napameTpa MOMECTUTE KypCOp MbIWKM B Mofie «3HavyeHune» 3Toro
napameTpa 1 KnvkHUTe ABa pasa - Bbl nepengete B pexumMm peaakTupoBaHust.

3agante 3HaveHve C KnaBuaTypbl (ONS YMCMOBOro napameTtpa) unu BblbepuTe ero u3
packpbiBatoLlerocst cnucka. [ins 3aaBeplueHusi BBoga HaxkmuTe knasuwy Enter.

Ecnu 3HaueHne He NoMeLLaeTcs MO LWMPUHE KOTNOHKM, pacLuMpbTe ee 0 HyXHOro pasmepa. [nst atoro
B BEPXHEN YacTU 3KpaHa NMOMEeCTUTE Kypcop Ha rpaHuLy ABYX CTONGLOB B CTPOKE C 3arofioBkamu, Hanaute
NONOXEHNEe yKasaTensi, npy KOTOPOM OTOGpasvTCA OByHanpaBrieHHast CTperka, W, yOepXuBasi HaxaTon
NEBYO KHOMKY MbILLKW, NepeaBUHbTE rpaHuLly cTonbua BNeso 1nv Brnpaso.

M3MeHeHHble 3Ha4yeHUsi oTobpaxalTcsi 3eNeHblM LIBETOM UM COXPaHSIOTCH TOMbKO B MaMsATu
nporpammsl. [lanee Bbl MOxeTe 3anucatb M3MEHEHNS B NPMOOP NN COXPaHUTb UX B dhann.

8.7.7 UHuumanusaumsa npubopa

Mepen 3anucbio HOBOW KOHGUrypauum B npubop TpebyeTcs NPoM3BECTM €ro MHULUMAanu3aumio.
WHuumanusaumsa npubopa KOpPekTHO CTUpaeT CTapylo KOHUrypaumio 1 No3BonsieT 3anucatb B HErO
HoByto. [Mpy nonbITke 3anucaTb HOBYK KOH(Urypauuio 6e3 yaaneHus CTapoil MOXeT BO3HUKHYTb
KOHCMUKT 3Ha4YeHUI napameTpoB 1 NpMBop 3abMoknpyeT 3anucb YacTu HOBbIX NapaMeTpoB.

yHKUMA MHULManM3aummn OCTyrnHa ToNMbKo Npu 3arpyske KoHdurypatopa Ha NoOSIHOM ypoOBHe
poctyna (cm. n. 8.5).

Ons vHnumanusaumm npubopa Bei3oBUTE kKoMaHay VHnumanmavposats npubop ns mexio Cepsuc.

Takke nHMumManusauus BbliMnonHseTcs npn HaXXaTnm KHOMKK 5
8.7.8 3anucb 3Ha4YeHU napameTpoB B nNpubop

Mpn onepauun «3anucb» NPOMCXOAMT MEpPenncbiBaHNMEe 3HaYeHU napameTpoB W3 OKHa
KoHdpurypatopa B npmbop.

Bbl MoxeTe 3anucaTb B npubop BCe napameTpbl, TOMbKO U3MEHEHHbIe Unu Te, koTopble Bbl camu
BblbepeTe Ans 3anucu. Kpome Toro, Bbl MOXeTE BKNIOUNTL PEXUM HEMEANEHHON 3anuncu.

8.7.8.1 3anucb Bcex napamMeTpoB B npubop

3anncb BCcex napameTpoB B npubop HeobXoAMMO Mpou3BOAMTb, €cnu Bbl XOTUTE CMEeHWUTb
mogudukauuio npubopa wnM 3anuMcaTb B HEro HeCTaHAapTHYK KOHUrypauuio, CO3AaHHYo
KOMMNaHWewn;Npom3BoanTENEM.

3anncb Bcex mapameTpoB npowu3seauTe komangon [Mpubop — 3anucatb Bce napameTpbl B

npubop (Alt+W) unu kHonkon Ha ¢oHe rnaBHOro okHa nosABUTCA MHOPMALMOHHOE OKHO CO
CTaTUCTUYECKMMU CBEAEHUsIMU O xofde rnpouecca. Ero 3akpbiTMe o03HavaeT, YTO NpoLEecc 3anucu
napaMeTpoB B NamsTb NpMbopa OKOHYEH.
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8.7.8.2 3anucb TONbKO OTpeAaKTUPOBaHHbIX NapaMeTpoB

Takol cnoco6 3anvcu No3BonseT 3anncaTb TONbKO OTpefaKTUupoBaHHbIEe NapamMeTpbl, AaXe ecln
OHN Haxo4ATCA B pa3HbIX Nankax.
[ns 3anucyn TONbKO OTPedakTMPOBAaHHLIX NapameTpoB BbIGGpMTe KOMaHay 3anucaTtb TONbKO

N3MeHeHHble 13 MeHto MNpubop (Alt+U) nnmn kHonky
OTpepakTMpoBaHHble 3HaYeHWUs napameTpoB OTO6pa)Ka}OTCH 3eneHblM uBeToMm. [Nocne 3anucy B
npubop LBET BCEX 3an1caHHbIX NapameTpoB CTAaHOBUTCSI YEPHbIM.

8.7.8.3 3anucb NapamMeTpoOB TONbLKO TEKyLUeN narnku

Bbl MOXeTe NpOM3BECTM 3amnMcChb NapaMeTpPoB TONbKO TEKyLLeln nanku. Takas 3anncb NPOUCXOaUT
GbicTpee, YeM 3anuncb BCEX NapamMeTpoB.

[nsa 3anucy napameTpoB TOMbKO TEKyLUeN Nanku BblAenuTe ee, YCTaHOBMB Ha Hel Kypcop, v
BblbeprTe KOMaHAy 3anuncaTb Bce napameTpbl BblAeneHHon nankv u3 meHwo Mpubop (Alt+Ctrl+W) nnn

KHOMKY
8.7.8.4 3anuchb TONbLKO OTPeAaKTUPOBAHHLIX NapaMeTPOB TeKyLei nanku

[ins 3anucu TonbKo oTpeaakTUpPOBaHHLIX NapameTpoB TeKyLLl,eVI nanku BblaennTte ee, yCtaHoBMB
Ha Hewn Kypcop, u BbIGGpMTe KoMaHay 3anucaTtb TOMbKO U3MEHEHHblEe napameTpbl nankn U3 MeHK

Mpubop (Alt+Ctrl+U) nnu kHonky
8.7.8.5 Pexum HemenneHHOM 3anucu

B paHHoM pexume KoHdurypatop 3anucbiBaeT 3HavyeHve napameTpa B npubop cpasy nocne ero
N3MEHEHWS.

[Ons BnioYeHuss pexuma ycTaHoBUTE naxok B MeH Pexumbl nporpammbl — Pexum
HemeAsIeHHON 3anucy.

MpumeyaHne — lNpu pabote 6e3 nogknioyeHHOro npubopa Pexum HemeaneHHOW 3anucu
peKoMeHAyeTCs OTKIOYNTb.

8.8 NMpocmoTp n coxpaHeHne napaMmeTpPoOB TEKYLLEro COCTOSIHUA

Bbl MoxeTe peructpupoBaTb Ha [K napameTpbl Tekyllero COCTOSHUS (onepaTuBHbIE
napameTtpbl) TPM151-04, nokasaHHble Ha pucyHke 8.7.

8.8.1 MpocmoTp 3HaYeHUI onepaTUBHbIX NapamMeTpPoB

[ins npocmoTpa 3HayeHult onepaTuBHbIX NapameTpoB oTkpowTe nanky ONPOC OMNMEPATUBHbIX
MAPAMETPOB 1 yctaHoBuTe dhniaxku OKOfo TeX napameTpoB, KOTopble Bbl xoTuTe onpawmsaTth (CM.
pucyHok 8.7). 3apanTe nepuop onpoca napameTpoB B MunnucekyHpax. [lepvoa ompoca no
ymonyanuto coctasnset 1000 mc.

B cnydyae, ecnu Bo3HUKHET owwmbka cuMTbiBaHWA napameTpa, B Tabnuue OyaeT BbiBedeHa ee
npuYnHa, Npu 3TOM cam napameTp OTMeYaeTCst KPaCHbIM LWPUPTOM.

MN3mepsiemble Npnbopom 3Ha4YeHnst BbIBOAATCSH HA MOHUTOP B Npeobpa3oBaHHOM BUAE:

-  AnA Tepmonpeobpa3oBaTenen M Tepmonap BbIBOAUTCA TemnepaTtypa, W3MepeHHas B
rpagycax no Lienbcuto;

— AN aKTMBHbIX AATYMKOB 3HAYEHUs! MepecyUTbIBAlOTCA B COOTBETCTBUMM C €AUHULAMM
AvanasoHa nsmepeHus (cm. napameTpsbl Ain.H 1 Ain.L).

B npouecce n3amepeHus npubop KOHTponupyeT paboToCnoCOGHOCTL AATYMKOB UM B Crydae
BO3HUKHOBEHUSI aBapun B none 3HaueHue BbIBOAUT MPUYMHY HEUCNPABHOCTU. 3HAYEHWUE BbIXOHOW
MOLLHOCTM Perynstopa BbIBOAWTCS B NPOLIEHTaX.
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i'ij Kondurypartop TPM151: cpeAH4id ypoBeHs A0CTYna : Moauduiayua N21 - M . |EI|5|

®aiin  Opubop Peximbl nporpammel  Cepeuc  Cnpaeka

DEEANSK[PNS 1 o] ®

OnucaHue 4 | MapameTp I 3HaueHne IA. |3 | Owmbkm oGmeHa 1 HECO. .. |
B- @ Kondmrypausa TPM1S1 (Mna He 3aaaHo)
#-_] NapareTpe nprbiopa

=L Onpoc onepatveHex napameTpos

VA napamMeTpa Nepuog, 3HaueHve Ouwbku BBOJA-BbIBOAA
[ [ vivm baina ana coxparerms npotokona Movember09.log
v pOrpamHa
l_ AKTHEHBIF LWar 1000
|_ CocToRHKE obveKTa 1000
|— WamepuTens N21 1000
75 Vsmeprrens Ne2 1000
] Bblx0AHOH cHrtan Mol 1000
= |— Bbix0AHOH CHrHan Ne2 1000
-] Tekywan ycraska No1 1000
- l_ Texywan ycTaska Nez2 1000

#-2) NapaMeTpbl KoMNbaTEpa

For Help, press F1 ‘ U | v

PucyHok 8.7 — Pernctpauus onepaTuBHbIx napameTpoB B KoHdurypaTope
8.8.2 CoxpaHeHMe 3Ha4YeHUI onepaTUBHbIX NapameTpoB B ¢ann

Ona coxpaHeHus B dann cyuMTaHHbIX C npubopa 3Ha4yeHWn onepaTuMBHbIX NapamMeTpoB
ycTaHoBUTe (hnaxok nepeq cTpokonm WMwmsi davina gns coxpaHeHusi npoTokona (CM. pucyHok 8.7).
CoxpaHeHue B (aiin Ha4YHETCA HEMEATEHHO.

[MpoToKon coxpaHsieTCsi B TEKCTOBbINM hann ¢ pacwmpeHvem .log, KOTOpbIN B AanbHenwem
MOXeET ObITb 3arpyxeH B N0yl 3nekTpoHHyto Tabnuuy. [Ons 3arpyskm dpanna B Microsoft Excel
MOXXHO BOCTMONb30BaTbCA KoMaHAon MeHio CepBuc — JKCnopT NnpoTokona usmepexun B Excel.

Mo ymonuaHuio nporpamma npegnaraeT umsa darina Ansi CoXxpaHeHusl, COCTosiLLee U3 TeKyLLero
Mecsiua u gatbl. ims caiina ykaszaHo B none «3HadeHve». Paiin MoXHO nepenmeHoBaTtb. [ina aToro
yCTaHOBUTE KypCOp Ha MMEHU dhaiina, ABaxabl LLUENKHUTE N0 HEMY MbILLKOW U Habepute HOBOE UMS.
®aiin cosgaeTcs B TOW Xe narke, rae ycraHosreHa nporpamma «KoHdurypatop TPM151».

8.9 Mporpamma «BbicTpbi ctapT TPM151-04»

Mporpamma «bbicTpbivi ctapT TPM151-04» npefHasHaveHa AN yNpoOLEHNs NepBOW HACTPOWKN

npu6opa OBEH TPM151-04.

He pekomeHgyeTcsi ucnomnb3oBaTb nporpammy «bbicTpeii ctapt TPM151-04» B cneaywowmx

cnyyasx:

- npv nporpamMmmupoBaHum npmbopa OBEH TPM151-04, koHdurypaums KOTOporo yxe Gbina

00 3TOoro u3meHeHa. B atom cnydvae cnegyeT vcnonb3oBaTtb nporpammy «KoHdwurypatop
TPM151»;

—  npu nporpaMMmupoBaHun npubopos Apyrux ncnonHennin OBEH TPM151-xx. Ons kaxgoro
OBEH TPM151-xx cyuwecTtByeT cBosi nporpamma 6bicTporo crtaprta. Jlobyio u3 Hux
nonb3oBarenb MOXeT becnnaTtHo ckavaTb C canTa komnaHum OBEH www.owen.ua.

[ns 3anycka nporpammbl  «bbicTpbii  cTtapT TPM151-04» cnegyet 3anyctutb  dann

EasyGoTRM151-04.exe ¢ gucka, BXoAsLlero B KOMNEKT noctasku. [lanee nporpamma npegnaraet
pPSA BOMPOCOB, OTBEYas Ha KOTOpble, NOMb3oBaTenb NPOM3BOAWUT KOHAUrypupoBaHue npubopa.
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9 MporpaMmMupoBaHMe C NOMOLULIO KHOMOK Ha NMUeBoin naHenu npu6opa

9 [lporpammupoBaHue C NOMOLLLIO KHOMOK
Ha NuMuUEeBOW NaHenu npubopa

COOTBETCTBUE HAYEPTaHWsi CYMBOJIOB Ha LIM(DPOBOM UHAMKaTOpe GyKBaM naTUHCKOro andasuTta
npuseneHo B Tabnuue 9.1

Ta6nuua 9.1 — CooTBeTCTBME HauyepTaHMA CUMBOJSIOB Ha LM POBOM MHAUKaTOpe GyKBaM
naTtuHckoro andgaeuTa

Aol dEFLH SELnoof 9cSbHuYul:z
AbCAdEFGHiIJKLMnoPqrStUvwXYZ

9.1 O6wue NpUHLMNBI NPOrpaMMUpPOBaHUA
O6Lwas cxema 3afaHnsa napameTpoB NpuBeAeHa Ha pucyHke 9.1.

Pabounii pexum

| naexoe mewio (seiGop NAMKW) |

HAXETL 1 YAEENESTY
* e e G C

BuiGop Homepa InemenTa
(Kanana, WarawnT.4.)

] P~
'Q MapameTpsl
_— O6wme B MapameTpe NANKK
[ napaMeTpbl i~z ana Anementa Ne 1
anga 3. Tom | V)
1..N Al " ¥

MapameTpe

Ana Anementa Ne N

M

]

PucyHok 9.1 — O6was cxema 3agaHus napameTpoB

9.1.1 OcHoBHbIe NpaBuna npu pabote B FMaBHOM MeHI0 1 Npu BbIGOpe dnemeHTa

=
A hYA ——
— Boibop B nioboM MEHIO OCYLLUECTBSETCA KHOMKaMu IZ " E (T =) (umknuyeckn B
nobyo CTOPOHY E).
MNpn atom muraet 10T LI, Ha KOTOpOM M3MeHsAeTCst MHpopMaLums.
- [ shax KOHL@ crncka npu LUMKIMYECKOM NepeMeLLEHUN.
- - obosHaveHue rpynnbl  «O6wWwue napameTpbl» Npu  Bblbope anemeHTa
(Kanana, MNporpammel 1 T. A4.).

- [Mocne Toro, kak nonb3oBaTenb coBepLlaeT Bbl60p, HeobxoanMo HaxaTb KHOMKY [E.

- [lMepexoa Ha npeablayLwnii ypoBeHb BCeraa OCyLLEeCTBSETCS KHOMKOW E
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9 MporpaMMupoBaHMe C NOMOLLLIO KHOMOK Ha NULEeBOM naHenu npubopa

9.1.2 Bxopa B pexum lNMporpammupoBaHus. FmaBHoe MeHIO

«
[nsa Bxoga B pexum NporpammypoBaHns HEOO6XOAMMO HaxaTb KOMOMHALMIO KHOMOK E+@.
Monb3oBaTens nonageT B [MaBHOE MEHI0 NapaMeTpoB (PUCYHOK 9.2).
Ha LIN1 oTobpaaloTcs MMeHa nanok, B KOTopble CrpynnupoBaHbl NapameTpsbl.

A » -
KHonkamu IZ nl¥ ocyulecTendaeTca Bbl60p HY>XHOW nanku, nocne 4ero HeobxoaMMO HaxaTb

( PaBoywii pexum )

-

+ 3HID]

KHOMKY IE

Napamerpe Mporpamm
TEXHONOrA

U1 wms MANKU[

(muraet)

Napamerpe ABTOHACTPORKM
NAA-perynatopa

B mogmdukaumm TPM151-04
HE MCNONBIYETCH

BRoKMpoBKM M NEPEKNIoNEHne
PEXMMOB

MNapamerps Bxogos

TMABHOE

MEHIO Ceteeble HacTpoiiku npubopa

Peakuma npuBopa Ha oTKMO-
HEHME HANDAKEHHA NUTAHWA

OCHOBHEIE HACTPORKN
KOHPUrypaLmm

Napamerps B3
CryxebHsie napaMerpsl

3HaK KoHUA crMcka

PucyHok 9.2 — FmaBHOe MeHI0 NnapameTpoB

9.1.3 Bbi6op AnemeHTa (KaHana, Mporpammsl, LWara v T. A.)

MapameTpbl HEKOTOPbIX Manmok CrpynnupoBaHel no OnemeHTam (Kananam, Bxopgam,
Mporpammawm/LLaram v T. 4.), Npn 3TOM YacTb NapamMeTpoB siBNsieTcs oblien Ans Bcex OnemMeHToB
(cm. pucyHok 9.1).

Ha UW1 npu BbiGope oToGpaxkaercs oGosHauveHue anemeHta («LH» wnu «LHAA» — Kawan,
«Pral» — Mporpamma v 7. 4.), Ha LIN2 - Homep OnemeHTa.

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

HaxaTb KHomky (27,
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9 MporpaMmMupoBaHMe C NOMOLULIO KHOMOK Ha NMUeBoin naHenu npu6opa

9.1.4 Bxopa B nanky ¢ napameTpamu. MHaMKaums npu 3agaHum napamMeTpa

[Mpun Bxoge B nanky Ha nHankaTope oTobpaxaeTcs MHpopMaLmsa O NepBOM NapameTpe.
MokasaHWsi LMPOBLIX MHAMKATOPOB MPY 3a4aHUM napameTpoB (Ha npumepe napameTpa Sk.kY

ans Wara Ne 1 Mporpammbl TexHonora) npuBeaeHsl Ha pucyHke 9.3.
U1
uu2
Lu3
L4

PucyHok 9.3 — NokasaHusa unchpoBbIX MTHANKATOPOB NPU 3afaHUKN NapamMeTpoB
9.1.5 MepemelleHne Mexay NnapameTpaMu B nanke

P~ > 3 A

—  T[lepemelleHne mexagy napameTpamy OCYLLECTBMASETCS KHOMKamu IZ " E ("’)
(umknuyeckn B nobyto cTopoHy) (pucyHok 9.4). Mpu aToM MuraeT nmst napameTpa Ha LIN1.

- [ smax KOHLi@ Crimcka npv LMKNMYEeCKoM nepemMeLLeHun.

— 0603HaYeHVe BXxoAa BO BIOXEHHYIO Marky.

—  MNonb3osatenb BblbupaetT AnemeHT (Kanan, War v 1. 4.) n nonagaet B nanky Ans aToro

OnemeHTa, HO MepemellaTbCs Tenepb MOXeT Mexay napameTpamMu Bcex ONeMeHToB
nocnegoBaTenbHO (LUMKNMYECkU B Ni0OY CTOPOHY):

obwue napameTpbl —> NapameTpbl Ana dnemMeHTa 1 -
— napameTpbl AnA OnemeHTa 2 — ... > o6wWwme napameTpsbl
9.1.5.1 3apaHme 3Ha4YeHUA napameTpa

—  OcyuecTBnsietcs BbIbop napameTpa Anst UBMEHEHWs], MOCIe YEro HaAXMUMaeTCs KHoMKa ["“"
(pucyHok 9.5). MNpn 9TOM Ha4yHET MuraTtb 3Ha4YeHue napameTpa Ha LiN2.

R
—  3HayveHue 3a4aeTcs KHoMkamm IZ nV.

i A, M
- Ecnv napameTp CUMBOMbHLIN, TO MPU HAXaTUM KHOMOK " 3HayeHus1 napameTpa
nocnefoBaTtenbHO BbiIBOAATCA Ha LIN2.

y A M
- Ecnu napameTp Y1CIOBOR, TO KHOMKA YBEMUYMBAET, a KHOMKa YMeHbLLAeT 3HaYeHne
napametpa.

A ¥
- Ecnu HaxaTb KHOMKY nnu nynepxmeatb €e, TO UISMeHEeHNe 3Ha4YeHNA YCKOpUTCA.

- [Mocne Toro, kak 3HayeHWe 3afaHo, HaXUMaeTCs KHOmMka o (,EI,J'IH Bbixoga 6e3 sanucu
BHIB\;)

HOBOro 3Ha4YeHUsA HaXnMaeTCAa KHOMKa . CHOBa HayHeT Muratb Ums napameTpa Ha LU/H .
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) (e

—

Napametpoi oLEd
v nanku l

|
: NamenuTe
. 3HaveHue
&l KHOMKaMmm
j‘

PucyHok 9.4 — lNepemelieHune no PucyHok 9.5 — U3amMeHeHMe 3HavyeHus

napameTpam nanku napameTtpa

9.1.5.2 CaBUr 0ecATUYHON TOUKU

AL
I'Ipm N3MEHEeHUN 3Ha4YeHNA napamMmeTpa KHonkaMmu n OeCATUYHaA TOYKa He MeHAeT CBoero
NONOXeHud, YTo orpaHn4ymBaeT MakcumarsribHoe 3Ha4YeHne napameTpa.

Hanpumep, Ha LIN2 oTobpaxaeTcst 3HaveHue «8.974». Mpu HaxaTum KHOMOK Ig " E 6ynet
NPOUCXoANTb U3MEHEHWE 3HaYeHNs!, Ha4YnHas C nocrnegHero paspsaaa:
«8.974» — «8.975» — «8.976» —» ...
MakcumanbHoe 3HavyeHne, KOTOpoe MOXHO YCTaHOBUTb Ha LIN2, - «9.999».
[ns BBoAa 6onbluero Yncna HeobxoaNMO CABUHYTb OECATUYHYIO TOYKY.

Ona caBura 4ecATUYHOWN TOUKMNU:
- nepen Havanom pefakTupoBaHusl 3HadeHus (T.e. korda Ha LW1 muraet nms napametpa)

cnedyeT HaxaTb W ydepxusaTb KHOMKy Lo Yepea HekoTopoe BpeMmsi HauHeTcs

LMKIMYECKNIA CABUI BNPABO AECATUYHON TOYKM Ha LIN2:
«8.974» —> «89.74» —> «897.4» > «8974» — «8.974» — ...
— crepyeT [oXOaTbCs MOMEHTA, Korga [ecATMYHasi Touyka YCTAHOBUTCA B HYXHOe

BBOA|

nosioXXeHune, N OTNYCTUTb KHOMKY . Tenepb nonb3oBaTeslb MOXET O0TpedaKTUpoBaTb
3Ha4YeHue napameTpa.
9.1.5.3 BnoxeHHble nanku
HeKOTOpre nankn MMerT B CBOEM COCTaBe OAHY UITM HECKONbKO BNOXEHHbIX nanok (Hanpmmep,
nanka «PerynsaTopbi»).

BnoxeHHas nanka obo3HavyaeTcs Ha LIN2 3Hakom
Ha L1 (cm. pucyHok 9.6).

. I'Ipm 3TOM Ha3BaHMe nanky rnokasaHo
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9 MporpaMmMupoBaHMe C NOMOLULIO KHOMOK Ha NMUeBoin naHenu npu6opa

MapameTps nanku

Napamerps |
BAOKEHHOR |
nanku |

PucyHok 9.6 — PaboTa ¢ BnoxeHHOM nankon

YT06bI NONacTb BO BIIOXKEHHYIO nanky cneayeT HaXaTb KHOMKY [E.
Bce onepauun ¢ napametpamu BO BRIOXEHHOW Narnke BbINOMHATCA TaK Xe, Kak 1 B OCHOBHOW
nanke.

9.2 Cxembl 3agaHuA napameTpoB

MoapobHble cxeMbl 3aaaHusi napamMeTpoB NpuBEAeHbl Ha pucyHkax 9.7 — 9.21.
HepocTatouwume cxembl npeacTasneHsl B Apyrux pasgenax P3.

BHumanue! OcHOBHble NapameTpbl KOHUrypauuu (B 4acTHOCTM, mapameTpbl Perynsatopos u

BbIXOAHbIX 3MEMEHTOB) HACTOATENBbHO PEKOMEHAYETCA 3agaBaTb C  MOMOLLBIO  MpOrpammbl
«KoHdurypatop TPM151».

9.2.1 3apaHue napaMeTpoB NporpamMmm TexHosnora B pexume «BbicTporo»
nporpaMmMupoBaHus

3apaHue napameTpoB [MporpamMm TexHosora M YCTaBoK MOXHO MPOU3BOAUTL Takke B pexume
«BbICTpOro» nporpaMmmpoBaHus.

[ins Bxoaa B pexuvm «BbbICTporo» nporpammmpoBaHns HEOBXOAMMO HaxaTb KHOMKK E+§

Cxema pexuma «bbicTporo» nporpammmpoBaHust npeacTaBnieHa Ha pucyHke 9.7.

Mpn Bxode B pexum «bBbICTPOro» MPOrpaMMyMpOBaHUA BO BPeMs BLINOSIHEHUA MPOrpaMmbl
npubop cpasy nepexoAuT K napameTpaMm Tekyllero Lluara, nNpu BXxode B pexum «bbicTporox»
nporpammupoBaHus n3 pexxuma STOP npubop nepexoaut k napameTtpam Lara 1 Mporpammei 1.
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9 MporpaMMupoBaHMe C NOMOLLLIO KHOMOK Ha NULEeBOM naHenu npubopa

Mapamerpw Wara N2 1

ECAE (timE) = "no pemeHn”
(And) ="no asavenwo W epemenn’
EnE o (or] ="no asaveduo WK spemenn”

B paBounit Al I [E2] ESn.PSJ YCnoswe npu Nepexoae "No 3HaveHuio”:
pexMM Ha 6 cex 5 ,.,_P 5 LE 5P (Lt.SP) = “anauenue co a:_c'o,u,a in.PS
mekbe SP.PS
Lk, 5P (Gt.SP)= “auaseswe co Bxoga in.PS
Gonswe SP.PS”

= timE

(in.PS) Homep exona (1 waw 2), sennunka,
C KOTOPOrD [OMKHA A0CTWYL 3HaveHws SP.PS.
oFF (oFF) =mwon He Haswavew

npi LG.PS

(SP.PS) "Jnavesne” nna nepexofa.
Suavenna —9999...9999 en.mam.

(t.PS) AnutenshocTs wara, 3nayesms
00 4 00MuH...99 4 99 MuH wm
00 mun 00 .99 mun 99 ¢

npu LG.PS =SP
1

MapameTpw
Ycrasok
Ha lare Ne 1 | o

Napamerps
noporos P
Ha Ware Ne 1

Mapametpui Wara Ne 10

PucyHok 9.7 — CxeMa 3agaHuMsl napamMeTpoOB NporpamMM TexXHonora B pexume
BbiCTpOro nporpamMmupoBaHus
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(SP.Pr) Bxon & nanky
SEP | "Napametpe ycTasok” :
| i) 3 pexuma Buctpoe |
‘L NporpaMMUpoBaHue ]

Napametpu Ycraskwu
& Kanane N21

(LF.LU) Cropocts
MAMEHEHWA YCTABKH.
navexna

0.000...9999 en.mam./MaH

(P.-SP) Tun ycraskm:
url (VAL) = “3Havexwe”
Fo  (Po) = "MowpocTs”

PucyHok 9.8 — Cxema 3aaHuA napameTpoB YCTaBKU B pexume
BbicTporo nporpammupoBaHus
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9 MporpaMMupoBaHMe C NOMOLLLIO KHOMOK Ha NULEeBOM naHenu npubopa

NapameTpsl Bxopa Ne 1

TPbI -El .

4 Bxogos (in-t) Tun parymka.
e JHaueHHa — CM. paagen
! O B o "Tex. XapaKkTepueTHRM' .

aFF Npu in-t = oFF ppyrue

(in.Fd) MNocToaHHas BpeMeHn
urdposoro gunsTpa.
3uavenvq 0...1800 ¢

(Cj.-C) Asromariy.
KOPPEKUMRA NO TEMMNE-|

patype CeoBOAHbIX
KoHLos TIT:
oFF (oFF) = “sbikn." ZATF (in.FG) MNonoca
on {on) =‘skn." M U yudposoro puasTpa.
3ravenwa 0...9999 en.mam.
3] | {2

(in.SH) Cpeur
XAPAKTEPUCTHEN OATYMEKE.
3rauenna —999...9999 en.muam.

71 (Ain.L) Hixxas rpadiua
L | nuanasoa W3MEpenus,
3navenna —999...9999 en.uam.

(Ain.H) Bepxhss rpaHMua
[MANA30HA M3MEDEHWA,
Jnavenna —999...9999 en.uam.

NOSBRAIDTCA TONLKO AN
AKTHBHBX [ATYHKOB

MapameTtpsi Bxopa Ne 2

PucyHok 9.9 — Cxema 3agaHusA napameTpoB Bxopos
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| FNABHOE ] Bxon B nanky |
: MEHIO @ "Ocuosuue napameTpsl KOHOMrypaumin® |
________________ e e S e e e el
- . HaXaTb W yEpXWBaTL
HE MEHee Elc
B B R Bttt o e e e B W B e b T
| 4 Buifop Homepa Kanana |
(ProG) [
} e | JE. |
oo U
| (= ik & I ) |
e s i el e I e Lol e e T e |
BB Bean BLX00
]
Obwme OcHOBHbIE NapamMeTpbl KOHGUrypaumn
napameTpsl Al _y ana Kanana Ne 1
KoHGbUrypaumm o1 71~ I
Ana Beex ¥] r—| LLL Bxop B nanky "BeiucnuTens” |
Kavanoe St | |
A 4 NapameTpsl | |y panee| ! |
AL H ] (n.CH) Buiuucnurens | | womep || |
- Konuuectso Katiana i S R S S e 2
Karanos. @ﬂ ]
20 HeuamenseMuii T e e I
I
L1 papamerp IR =] !_rEG] Bxon B nanky )
obwme | -=-q [APAMETPEl PEryNIMPOBaHWUA
li r M 1
NAPAMETDE = ;j_r ______________
v
ns ]_ : ______________ l
pamerpsl 5P CocronHue MHCnexTopa |
perynupoBasmus It Yes = "sknoyeqo”
B Kanane I'|YES no = "BLIKMOYEHD"
L __ﬁ _____________ |
[EH =5 """ T T T T T T |
;__‘ F.cnS Mepexop B8 nanky WHcnextopa |
| okt |
MNapameTpbi I-_L;'_"______________!
WhcnekTopa .
& Kanane .
(¥]
& .
¥

PucyHok 9.10 — Cxema 3agaHUA OCHOBHbIX NapameTpoB KOHdUrypaumum
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(e e e et e RS R R e e ]
| 1 | Bxog e nanky 1
I f".".‘; =1 napamerpos 1
1 Lo Bemucnutenei 1
oy 2 P e -

~EPE: nostopuTens

r
Tun Buuucnurens
LA t’_,’tJ il

rEPE| 5 B3sewennas cymma
h 59 BHYMCNEHME
KBA[IPATHOTO KOPHS
~AE: vacTHoe

EoP: makcumym
[A] || (] bokL: MuHmym
A-CF: cpennee
aApUpMETULECKOE
rH: BLIMWCIEHWE BAEXHOCTY
oF F: BHUMCIMTENb OTKNIOHEH

KONM4ecTso 3Hakos
nocne 3anaToi
3navenma 0...3

o.

a
y
L

2
g

KONWYECTBO WCNONL3YEMBbIX
B Buuucnutene exoaos
3navenna 1, 2

2

=
=2

I

bl
&

BLINMCNIEHMK B3BEILIEHHON
cymmul anst Bxoga 1

h 3Hauenms

-100...1000 [en.uam]

5 A lﬂ Becosoi koaddmuument npu

¥]

r BecoBoi koaQpUUMERT NpK
S5CAC BBIYMCNEHMN BIBELLIEHHOM
LUl cymmel ana Bxopa 2
(nonengetcs ecnn n.cn.l >1
JHauenua
~100...1000 [en.mam]

PucyHok 9.11 — Cxema 3agaHus napameTpoB Bbiuncnurtenen
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I
i ll:lc:m:nem.m nla@wrpu rED Brog & nanxy

i oy 3
i ans Kanana MNe ... per
; (db) 30sa
— )
db HEHYBCTBHTENBHOCTH
SHaqesmua
0...9999 en.man
[¥] (rEG.t) Pexsm pafiote
Perynatopa:
E rELL (rEGL)= AL
LPr (CPr) = pigyx-
== noauuworssn (ON/OFR)
& T (rC.Pr) Bxon & nanky
rLPrc “NapameTtps Perynatgpa”
==
T |
: ? D'_ ,I; (od.P) |
e A
=N =
[&] .
-]
&
.t = rEGL rEG.t = CP
TEG.t G G.t= CPr =
R = Orpaunuen!:
MNHA-perynsTopa O3HUMOHHOTD
(ON/OFF) perynatopa H]| MollinocT.
(Pb) Nonoa
HYS.C
Shaqenn HY5E {'ucrepe'?suc.
0.1...9999 en. vam ang Inauerna
0...9999 en. uam
(ti) MuTerpanshz
NOCTOAHHER. &] (dL.on) Bpema
3navesmn 0...6555 % 3ANEPREN
e, fasn, MM
ENIE [Mﬁ&mm&nm‘ (& | ) Juavenws 0...200c
IHdEpEHLIMANbHOMR
E K WHTED. NOCTORHHOM (Ht.on) Bpewms
Fnavesus 0...03 yaepxatng MM |
i.UPr) 0 Soavomn 0. 2000
(i.UPr) Orpanwenne Havennn 0...200c |
/ ENE
iIEe| wnaan e W (HL.0F) Bpous
= YREDHEHHA
'm“':;:] B B BLIK, COGTORHHM
(i.min) Orpakmenue np# crapre
E MUHHMYMa WHTEpANA. I [A&] AN 3navenna 0...200c
SHauenua
&M= ~100...100 enmame =
m {P.nom) HomwsansHaz
MOLHOCTE.
Snauenna
Al r[zl =100...100 eg.mam

&

3]

PucyHok 9.12 — Cxema 3afaHUsi OCHOBHbIX NapaMeTpoOB KOHdUrypauum (npoaomxeHue).
3apaHue napameTpoB perynMpoBaHus
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9 MporpaMMupoBaHMe C NOMOLLLIO KHOMOK Ha NULEeBOM naHenu npubopa

|
| ! Bxog & nan |
| @l napameTpos LBA |

MuHumansHoe HeobBxoaumoe MameHexud
Perynupyemoil Benu4uHbl
3HaueHmns 0...9999 en.uam

E ';_ b H Bpems konTpons LBA
~ | 1000 3HaueHus 0...10:00 mun

PucyHok 9.13 — Cxema 3agaHuA napameTpoB KOHTponsa LBA-aBapum

I
| NMapamerpul odP JocTyn & orpasuyenuam |
| PerynupoBaxna Al BBIXOAHON MOLWHOCTH |
| pgna Kanana Ne ... W napameTpam B3 |
R e e -
MapameTpel BLIXOAHOW
3 MOLWHOCTH

rES
an (P.rES) Maxc. cropocTs
ey E“” WIMEHEHUS BIXOAHON
" MOWHOCTH.
. Peﬂrmwal ! 3uavenmn 0...100 %/mum

(P.UPr) Makcumansian
BLIXOAHEA MOLHOCTE.
3uavenns —100...100 %

(P.min} MunusansHas
BLIXOANEA MOLUHOCTE.
3navenns —100...100 %

PucyHok 9.14 — Cxema 3ajaHUA OCHOBHbIX NapaMeTpPoB KOHdUrypauum (npoaomkeHue).
3apaHue orpaHU4eHU BbIXOA4HOW MOLHOCTH
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9 MporpaMmMupoBaHMe C NOMOLULIO KHOMOK Ha NMUeBoin naHenu npu6opa

Bxop B nanky :
|

MEHIO “MNapameTps BoiXOAHbX 3nemeHTos”

Buiiop Homepa BuixogHoro anementa

! r

|

: (oU.EL) BUEL &

I :|J_h.|—EHL____
I

5500 5500
A 4 MapameTtps B3 Ne 1
e (¥l
P,ig = (PoU) Tun BbixoaHOTO 3neMeHTa
di (MHopMaLMOHHLIA napameTp):
" i‘;ﬂe‘;‘; ol dl (dC) = puckpeTHbIi
Homep B3 ! An (An) = ananorossii

[T

(tHP) Nepuon cneaosanius
LLIMM-umMnynscos,
3Hayenmna 1..81 ¢

x

(t.L) MuUHAMANbHAS LIHTENBHOCTD
LUHMM-umnynbea.
3uavenma 0.05...05 ¢

Pl [ PP
EES

9-1

MapameTpw B3 Ne 2
Poll e
dr
- Burd
¥]
!
_|L|
¥

PucyHok 9.15 — Cxema 3apaHuA napameTpoB BbixoaHbIX aneMeHTOB
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9 MporpaMMupoBaHMe C NOMOLLLIO KHOMOK Ha NULEeBOM naHenu npubopa

|

Bxopg 8 nanky
: EL“S 'l'lapauerpuuumenopn
I

3apepxka cpabarbiBanus
dLon MHCNEXTOPA NpH nepeoton1

aog C HYNesoro YpoBHs
\ 3navenms 0:00...3:20 mun

A]
Y
L E& Manka Gnokuposok
A
3
@Al =
A
PrE Mepexoa B nanky
| f.f'JId g
3apanue
noporos
WHCneKTopa

4 ] Buifop rpynnisi GnokuposKm
nblcl| 3. N0 NPONaKaHI0 NUTaHKS
‘! g: N0 Nepexoay Ha Cnepyiowmii war
o) n bl
pH 3anycke nporpamm

Buibop TMna GnokupoBky

SP: 10 ROCTUXEHWR YCTaBKM
t-SP: 10 AOCTUXEHUA YCTABKK
W 10 BpEMEHN

t: o npowecreua
ONpeneneHHoro BpeMeHu

No: HeT BOKMPOBKK

Bpems GOKMpOBKM
Nepeoro cpabaThiBaHus
3uaveua 0:00...15:00 muH

PucyHok 9.16 — Cxema 3agaHuA napameTpoB UHcnekTopa
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9 MporpaMmMupoBaHMe C NOMOLULIO KHOMOK Ha NMUeBoin naHenu npu6opa

W3 BucTporo
NPOrPAMMHPOBAHHSA

Buifop Homepa Wara -I

|
|
|
|
|
-

MEnons30BaHue B NPUHATIM
pewexna 0 asapun Ha
3T0M wWware
0: He MCNONL308aTH
1. MCNoNL308aTH
Tun norvku MHCNEKTOpa
iF.oU: U-oBpaanan
iF.in: M-o6pa3nan
iF.Gt: Mpamas norvka
iF.Lt: OGparxas noruka
Touka OTCYETa NOPOros
0: OTHOCHTENBHBIE NOPOTK
/ (oTHOCHTENLHO YCTaBKM)
&l 1: aBeonoTHee nopork
== Nopor 1
H‘{T{;’:lﬂ 3Havexna -999...9999 en. vam
[E3RNE2
A
e Nopor 2
L. (He nosensetca, ecnn LG.tY = iG.Gt
= e unu LG.tY = iF.Lt)
3navenwn -999...9999 en. nam
EUSE
o
.

PucyHok 9.17 — Cxema 3agaHus noporoB u noruku UHcnekTopa
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9 MporpaMMupoBaHMe C NOMOLLLIO KHOMOK Ha NULEeBOM naHenu npubopa

TNABHOE MEHIO :
______________________ =]
W yaepxuBaTs He mewee 6 ¢
"""""""""""""" BuBop HoMepa Nporpammst |
=[P |

i = m%'“"-*-@:

_________________________ Py

=)

Bubop Homepa lI.Iara |

06wwme
napameTpsl
NS BCEX

|
|
porp :
C ) (t.SCL)
“':S:EEL Macwra6 | | fepawnall ) e——— ]
1 BOEMEHK:
HAlA (H.min) =
< Sach/MHyTH Na LWara Me 1
m&l A SEL (m.SEC) = CEEY PasseTpet
= MHHYTH CRRYHE 8 St.tY) Tun urara:
anecn bi (bL) = *ofiiHeit war”
waanee| | Sk [onntConn}— War ¢ nepexoaom”
mu'}'aep i Ao (nO) = “Kowel nporpamMme”
ra
| B (nU.Pr) Homep nporpamme 4ns nepexoaa
OBume §E
napamerps §§
Mporpamme '3 L]
Pr 5% (nU.St) Homep wara ane nepexona
~nP | (P Eﬁ
. Paapewerne
O] zanyesa E.E.PS} Torvka Nepexona Ha CReAYouwA war:
r TPOrPaMMbl: F__(SP) ="no suauenun”
il O10)=samyx ECAE [timE) = "no epemesu”
— paspew: And (And) = "no auauesmo M apemeny”
i oy {{1)=3anycx or (o) ="no aHavesmo WK spemeni’
Porpaa ki ESn .PS) Yenoswe npu nepexoge “no xaveno”
LESP(Lt.SP) = “anauenve co axoa in.PS
menble SP.PS”
t GE.5P (Gt.SP)= “auavene co ax04a in.PS
= Gonewe SP.PS"

| ! EF‘PW AOMKHE BOCTHYL 3Havenns SP.PS.
mm (OFF) = Bx0 He HagHawe

(SP.PS) "3uauenve” AnA nepexona.
3naverns —9999...9990 en.uam.

=5P

(t.PS) [JAMTentsHOCTh Wwara. 3xaveHns
00 4 00MwH...99 4 99 Mun 1w
00 mian 00 €..99 mun 99 ¢

npwt LG.PS

NapameTps 381
‘;ﬁ“'o,:“ [ IISFPr:ansnamy‘ﬂapauerpuwmg
wa lWare

m,l = NapameTpst Wara N2 10
|5.':.l: e
bi f—

PucyHok 9.18 — Cxema 3agaHusa napameTtpoB lporpamm TexHonora u YctaBok
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9 MporpaMmMupoBaHMe C NOMOLULIO KHOMOK Ha NMUeBoin naHenu npu6opa

Mapametpw Wara

ChpP.- (SP.Pr) Bxop & nanky (CM. cxemy 3apaHuA NapameTpos
r- -3; TlapemeTpel YCTEE0R Tporpamm TexHornora)
3
Mapametpel Yctagok Ha Aanvom Ware
Y BoiBop Homepa Kanana
LK ] mg A
L =< - ,“_EI'D —
Iy
' Napametpsi YeTaeku
8 Kanane Ne 1

B panHoil mopndmkaumm

He uenonsayercalor.-SP)
Hanuuue KOppexUMM yoTaBok:
Inavenns

Ycraska Ge3 koppexumm
Ycraska + rpadgmk 1
Yeraska + rpadwmx 2

(LF.LU) CkopocTs
M3MEHEHNA YCTABKM.
HayeHus

0.000... 9999 en.mam./MuH

(P.-SP) Tun ycrasku:
wAL (vAL) = *3HaveHme”
Pa (Po) =*mowHocTs”

(SP.LU) 3HaueHwe YCTABKM,
3navetus
-9999...9999 en.uam.

(b.CH.L) Huxnan
[ONYCTHMARA rpaHuuLa
YCTABKM.

3HaveHus
-9999...9999 ep.uam.

(b.CH.H]) Bepxnss
[IONYCTHMAA rpaHuua
YCTABKMN.

3HaYeHH

(¥4 -9999...9999 en.uam.

PucyHok 9.19 — Cxema 3agaHusa napameTtpoB lporpamm TexHonora u YcrtaBok
(npoponxeHue). 3agaHue napameTpoB YcTaBoOk Ha gaHHoMm Llare Mporpammbl
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9 MporpaMMupoBaHMe C NOMOLLLIO KHOMOK Ha NULEeBOM naHenu npubopa

« HaXaTb W YOep¥MBaTh
He MeHee b ¢

Peakuus npubGopa Ha
cny4aifHoe OTK/IIOYEHNE NUTaHNA

(bEHv) Peakums npubopa
Ha CNy4aiiHOe OTKNIOYEHME MUTaHKUA:
;Ung (rUn) = BO3Bpar B TOT XE PEXMM
5/ (p1.51)= crapt Mporpammsl 1 Lara 1
[(A] NE SkoP (StoP) = nepexop B coctostme CTOM

r FACL (FAIL) = nepexog e coctosHue ABAPUS
[A]
e
¥

PucyHok 9.20 — Cxema 3apaHuA peakuum
Ha cny4YyaHoe OTKIOYeHWe HanpsiXXeHUsl NMTaHusa

« HaXaTb U %pep*uaan
He MeHee b ¢

CnyxeGHiie napameTpsl npubopa

L 4

(mod.v) Mogudmkaums npubopa.
MnpopmaumonHslii napamerp.

(doG) Konuyecteo cBpocos
no watchdog.
MOXHO TONBKO OBHYNUTL.

(220) KonusecTeo
OTKNYEHMA NUTAHMA.
MoXHO TONBKD OOHYNMTS.

(rES) OGwee konuyecTeo
cbpocos

pOCOB.
MoxHO TONBKD OBHYNMTS.
@Al

] (r.SrC) MNpuynHa nocnegHero
r. Sn ~ L | nepecpoca.
ced MHpOPMALMOHHBIF NapameTp.
@&

PucyHok 9.21- Cxema gocTyna K cnyxe6HbIM napameTpam npubopa

73



10 AkcnnyaTauusa npubopa

10 kcnnyaTaumsa npubopa

10.1 Bknwo4eHue npubopa

Mocne BkNtoyeHns B ceTb NPMOOP NEPEXOANT B PEXUM, KOTOPLIN onucaH napameTpom Peakuus
nocrne BoccTaHoBNeHUsA nutanusa bEHv (cm. n. 3.1.11).
Mpn nepsom BkMYeHUN Npubop HaxoauTcs B pexvume CTOIN, Ans BbINONHEHNS aBTOMATUYECKN

ycTaHosneHa nepsas [Mporpamma v nepsbin LWar.

10.2 BbIbOp TeKyLwen nporpaMmmMbl U TEKYLLEro wara ans BbiNnofIHeHUs

B npubope Ha L4 Bcerpga oTtobpaxatTcs Yepes TouKy Homepa Tekywmx [Mporpammsl u Lara.
MmeHHo Tekywasa [lMporpamma, HauuHasa c Tekywero Llara, 6yget 3anywieHa Ha BbiNOMHEHWe npu

vk

HaXkaTuy KHOMKMW [Emen,

Ons Toro, 4tobbl BbIOpaTh HeobxoaMMble Ans BbinonHeHus Mporpammy u LWar, Heobxoanmo
nocneaoBaTenbHO BbINOMHUTL AENCTBUS, NpeacTaBrneHHble B Tabnuue 10.1.

Ta6nuua 10.1 — BbiGop TeKyLwen nporpaMmbl U TEKYLLEro wara

OencTBUA nonb3oBarens

Peakuus npubopa

1. Yb6egutbcss, 4TO npubop HaxoguTcs B
coctosiium CTOIN

LM2: SkaP.

BB0R

2. HaxaTtb KHOI'IK% W, yaepXxuBas ee HaxaTow,
MyCK

Ha)kaTb KHOMKY [en

Lin1: SEL. Mpubop nepeiiget B pexum BbiGopa
Mporpammel 1 Wara

3. [Ons noaTteepxaeHus Bbibopa onepauun Mo
cMmeHe Tekywwmx [porpammbl u LWara HaxaTtb

sB0R

KHOMKy " (Ansi OTMeHbI — HaXaTb KHOMKY E).

4. BbibpaTb C MOMOLLbIO KHOMOK Ig " lz o6bekT
AN N3MEHEHUS:

— HoMmep TekyLlen Nporpammel;

— Homep Tekyuiero Lara.

LM2: aP-L.
L2 nSEP.

5. Ona noateepxaeHus BbliGopa oGbekTa Ans

M3MEHEHNS HaXkaTb KHOMKy [

Ha U1 HayHeT muratb nameHsiemoe 3HadeHue
Homepa [Nporpammsbl nnu Wara

6. YcTtaHoBUTb Tpebyemoe 3HayeHve Homepa
2~ |w
Mporpammsbl (Lara) kHonkamu IZ " E

7. Ins noaTBepXaeHUs HOBOMO 3HAYEHUS HaXaTb

BBOR IE{) .

KHOMKY (,E]ﬂﬂ OTMEHbI — HaXaTb KHOIMKY

LIN1 nepectaHeT murathb.

8. [Ins BbIxoga u3 pexuma Beibopa Mporpammbl

u Lllara HaxaTb kHonky [

Mpumeyuanue — MNpu BoiGope Homepa nporpammbl (APrl) npubop paspewaet BoiIGpaTh TONBKO
nporpaMMbl, 3anyck KOTOPbIX paspeLLeH (YCTaHOBMEHO 3HaveHve «PaspelueH» B napametpe rnPr).
10.3 3anyck u ocTaHOBKa nporpaMmmbl TeEXHOJIOra

HesaBucumo oT TOro, BbIMonHsieTcs [porpamma wnu HeT, Npubop CYMTbIBaeT Tekyline
M3MepeHus C MOOKMIYEHHBIX AaTUYMKOB 1 0TobpaxaeT mx Ha LiM1.
B Tabnuue 10.2 npeactaBneHbl AENCTBUS NONb30BATENSA MPW 3anycke M OCTaHOBKE MPOrpamMmbl

TexHorsora u peakuma an60pa Ha HKUX.




10 kcnnyaTauusa npubopa

Ta6nuua 10.2 — 3anyck u ocTaHOBKa NporpaMmbl TEXHOsIOra

OencTBus nonb3oBartens |

Peakuus npubopa

3anycx nporpaMmmbl TexHosnora

nycK
1. Haxatb kHonKy [Eenl 1 ynepxumBaTb ee
Ha)xaTon B TeyeHue 2-3 c.

LWN2: YcraBka,
«YCTABKA»
unu:

LN2: Bpems, npolwegwee OT Havana TeKyLlero
LWara, npn atom cBetutca cBetoamon «BPEMA
LLUATA».

HauvHaeT BbINnoONHATLCA Tekywas [lporpamma ¢
TekyLlero Llara (nx Homepa oTtobpaxatotcsa Ha L4
yepes TOYKY)

npu 939TOM CBEeTUTCA cBeToamon

MNepexop B coctosinue NMAY3A n obpaTtHo

A S
1. Haxxatb KHONK® IE + E

LIN2: YcTaeka (Bpems wara) — rin.P.

2. Onsa Bbixoga mn3 pexuma MNMAY3A cneayet
] [me
ellie pa3 HaxaTb KHoMK [ + E

UWN2: rlnP — YcTaBka (Bpemst wara).
BbinonHeHue MNporpammbl npogonxkaercs

anIHy,qI/ITel'IbHaFl OCTaHOBKa I'IporpaMMbl

nycK
1. Haxatb kHonky Lm=nl n ygepxuBatb ee
HaxaTo B TedeHue 2-3 c. BbinonHeHue

[Mporpammbl ocTaHaBnMBaeTCs.

LN2: YcTaBska (Bpemst wara) — SkoP.

BbinonHeHue MNporpammbl oCTaHaBNUBaeTCS.
Mpubop nepexoant B cocTosiHne CTOIN

Ha UWN4 oTobpaxalTca 4epe3 TOUKy HoOMepa
Tekywmx [porpammbl un Lara, koTopble 6yayT

[

3anyLueHbl NpY HaXaTuW KHOMKK [&en,

Mpumeyanne — Ecnu lMporpamma pa60TaeT no GGCKOHG‘-IHOMy UMKy, OCTaHOBUTbL ee MOXHO

[

TONbKO NPUHYAUTENBHO C NOMOLLUBLIO KHOMKN cron,

OkoHyaHue BbinosnHeHus Mporpammel. MepeBoa B coctosiiue CTOMN

Mocre OKOHYaHMSI  HELMKINYECKOW Mnporpammbl
npubop aBTOMaTUYeCKW MNEPEXOAUT B COCTOSIHUE
KOHEL, MPOrPAMMBI.

LIN2: YcTaBka (Bpems wara)—> End.

1. Ons nepeBoga npubopa B pexum CTOIl

YK

HaxxaTb KHOMKY [Fn 1 yaepxuBaTh ee HaxaTtoun
B TeyeHue 2-3 c.

UN2: End — SkaP.
Ha LUW4 BocctaHasnusatoTcs Homep [Mporpammbl u
Homep Lllara, koTopble Obinn 3anyLleHbl.

10.4 Pexum py4yHoro ynpasneHusi YctaBKkon

YTo6bl py4HOE M3MeHeHMe YCTaBKu CTano AOCTYMHbIM, HEOGXOAMMO CHATL GIIOKUPOBKY pexuma
PyuHoro ynpaenenusi. [Ins aToro crieayeT ycTaHOBUTL Anst napametpa PyuHoe ynpaeneHue bl.rlf
3HaYeHWe «paspeLleHo» (CM. Takke cxeMy Ha pucyHke 10.1).

B tabnuue 10.3 npeAcTaBneHbl OEVCTBUS MOMb30BATEN B PEXMME PYYHOro yrpasreHus

YcTaBkon 1 peakunsi npubopa Ha HuX.
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10 AkcnnyaTauusa npubopa

Ta6bnuua 10.3 — Py4yHoe ynpaBneHue YcTaBKkon

[OencTBuA nonb3oBaTens

Peakuus npnbopa

« A
1. Haxatb KHOMKM E + E + IZ (nopsigoK HaxaTws! BaXKeH)
Onsa nepexoaa B pexumM PyyHoro ynpasrneHusi YcTaBkon

3HayeHne YctaBkn Ha LIM2 HauHeT
muratb. 3acBetutcsa ceBetoanon «PY1»
(Kanan 1) unu «PY2» (Kanan 2)

2. 3apgatb TpebyemMoe 3HayeHMe YCTaBKM C MOMOLLbIO
KHOMOK:

< [v

E + ™| — ymMeHbLUeHVe 3HaueHus;
< [

E + IZ — yBenuYeHne 3HayeHust

M3meHsiemoe 3HaveHne YcTaBku muraet
Ha L2

3. [Ins BbIXOZa U3 pexvMa PydHoro ynpaBneHus criesyeT
< I IA
ellie pa3 HaXaTb KHOMKM E + [ 4 E

3HauveHne YcTaBku nepecTaHeT muratb

PaGoyni pexum

FNIABHOE MEHIO |

I ¥ &l
| l!'St 0| T r ____b|
LU —_—— LOL|®**"
S e R = S M———]
« HAXATH M YEPKMBATL
HEé MeHee b C
BnokuposkK
H nepexknyeHne
¥ PEXMMOB
— b
(bL.rU) Pysroe
YNpaBneHme:
0 (0) = paapewero
} ! {1)= aanpewgeHxo
[(A] .
-]

PucyHok 10.1 — Cxema ycTaHOBKM nNapamMeTpa 6MOKMPOBKU PYyYHOro ynpaBneHus
KHOMKamMu Ha nuueBOi NnaHenu npubopa

3HaueHune YcTaBky, KOTOpoe yCcTaHaBMMBaeTCs B pexume PyyHOro ynpaBneHus, AOMKHO HaXoaMTbCS
B rpaHuuax, 3agaHHbix napameTtpamu b.Ch.L n b.Ch.H. Ecnv nonb3oBaTtenb YCTaHOBUT 3Ha4YeHMe YCTaBKK,

< [ < (A

nexallee BHe 3TUX rpaHunL, To Yepesd 3 CeKyHAbl Mocrie OTMyCKaHWS KHOMOK g + E nnm E + IZ npubop

aBTOMaTUYECKV BOCCTAHOBWT TO 3HaYeHWe YCTaBKW, KOTOpoe 3aAaHo npy KoHdMrypyupoBaHum nprbopa.
3agaHHOE BpYYHYK 3HaveHve YCTaBKM He 3aHOCMTCH B 9HEproHesaBucHMMyl namsATtb. [pu

MOBTOPHOM  3anycke [lporpammbl
KOHMUryprpoBaHum npudopa.

BOCCTaHaBIMBaeTCca

ncxogHoe 3HaveHue, 3adaHHoe npu

10.5 Pexnm py4yHOro ynpaBfieHUsl BbIXOAHOW MOLYHOCTbLIO

YTtobbl py4yHOE M3MEHEHNE BbIXOLHOW MOLLHOCTU
Perynatopa crtano [oCTynMHbIM, HEOOXOOUMO CHATb
6noknpoBKy pexvma PyuyHoro ynpaeneHus. [ns atoro
criegyeT  ycTtaHoBUTb  Ans  napameTrpa PyuyHoe

>~ MAPAMETPbI NPUBOPA
=~ CnyxebHble NapaMeTpbl NpUbopa
v PyuyHoe ynpaeneque bL.rU

ynpaBneHne bL.rU 3HaveHue «paspelueHo» (cMm.
Takke cxemy Ha pucyHke 10.1).

76




10 kcnnyaTauusa npubopa

BHumaHue! Perynatop aBTOMaTWYecku OTKMIOYAETCs NpU nepexode B pexuM PydyHoro
yrnpaBreHus: BbIXOAHON MOLLHOCTbHO.

B Tabnuue 10.4 npencTaBneHbl OEWCTBUS MONb30BATENs B PEXMME PYYHOrO yrpasreHus
BbIXOAHON MOLLHOCTBIO M peakuus npuéopa Ha HUX.

Ta6bnuua 10.4 — Py4yHoe ynpaBreHue BbIXOAHOW MOLYHOCTbIO

OeicTBusa nonb3oBaTtens Peakums npubopa

« . v
1 arars womn Sa + B [97 (ropmaor | S0 souoons v LIS v wiare
HaxaTusi BaXkeH) Ans nepexofa B pexum PyyHoro «PY2» (Karan 2) AnoA
yrnpaBrieHUs BbIXOAHOW MOLLHOCTBHO

2. 3apatb Tpebyemoe 3HayeHWe MowHOCTM C | N3vmeHsemoe 3HayeHne wmowHocTM (B %)
MOMOLLIbIO KHOMOK: muraet Ha L3

<« M
+ — YMeHbLUEeHNe 3Ha4YeHus;

<« Py
E + IZ — yBeJinyeHne 3HavyeHuna

3. na Bbixoga u3 pexuma PyyHoro ynpasneHusi | 3HadeHne wmowHoctM Ha L3 nepectaHet
porce A MuraThb.

<«
crnepgyert elle pa3 HaXaTb KHOMKU E +

10.6 ABTOoMaTtmnyeckasa HacTpouka MUL-perynaTopoB

3agaven astoHacTtpoviku MNO-perynatopa (AHP) sBnsieTcs onpegeneHve 3a KOpOTKOe Bpemsi
npubnmanTenbHBIX NapaMeTpoB HacTpowkn Perynsatopa, KOTOpble MCMOMb3YIOTCA B MOCMeAyloLem
npouecce perynmpoBaHusi.

OcobeHHocTblo AHP aBnsieTcs TO, YTO B XO4e €€ BbINOMHEHMS BO3MOXHO perynvpyioliee
BO34eNCTBME Ha OOBLEKT B OOMbLUOM Auanas3oHe U C OONbLUON CKOPOCTbI M3MEHEHUsi. OTO MOXeT
NpUBECTU K BbIXOAY M3 CTPOA OObeKkTa perynupoBaHusi, Hanpumep, BCREACTBUE rMOpaBNYecKuX
YAAPOB UMW HEAOMYCTUMbIX TEMMNEPaTYPHbIX HANPSHKEHWI.

10.6.1 O6wwme npaBuna npoBeaeHNsa aBToHacTpounku NMUA-perynsatopa

Mpouecc aBTOHACTPOMKM MPOXOAWUT HEMOCPEACTBEHHO Ha 0o6bekTe, MNO3TOMy AN ee
oCyLLecTBMNeHUs: HeOBXOAMMO MMETb CKOH(UrypUpOBaHHbLIA MPUGOP C MOAKIMOYEHHBIMU K HEMY
AaT4MKaMm U UCMOSTHUTESNbHBIMM MeXaHU3MaMu.

YcnoBusi, B KOTOPLIX NMPOBOAUTCS @BTOHACTPOlKA, AOMKHbI BbiTb MakcUMarnbHO NpUBIMKEHb! K
peanbHbIM YCIOBUSIM AKCMyaTaumm obbekTa.

B cnyyae ecnu TexHW4Yeckue YCMOBMSI 3JKCnnyaTauuy oBbekTa He [OMycKalT M3MEHeHWst
perynvpytoLlero Bo3aencTB/s B LUMPOKOM AWana3oHe U CO 3HaYUTENbHBIMU CKOPOCTSIMU M3MEHEHUS],
TO aBTOHACTPOWKY CreAyeT BbIMOMHUATL B PYYHOM pexume (cM. MpunoxeHue X).

10.6.2 Mopspok npoBeaeHusa ABToHacTponku Perynatopa (AHP)

KoHdurypupoBaHue npuéopa ansi nposegeHus AHP: = APAMETPHI NPHEOPA

1) Tpubop koHcurypupyetcs B COOTBETCTBUM C 7= Perynamop Ng ...
noakmnoYaemMbIMM K Hemy AaTyukaMu W UCMONHUTENbHBIMU 7~ ABToNacTpoiika
MexXaHn3Mamu. = NapameTpbl HACTPOHKK

2) YcTtaHoBWUTE COOTBETCTBYKOLUMIA TUM anroputma ¥ YoTaBka agToHacTpOIikK YO

¥ MakcuMansHo JOMyCTUMOR OTKNOHEHNE

aBTOHacTponku R.el. peryMpyemoii Benunel YeloP

3) C nomowplo nporpaMmbl-koHUrypaTopa unm c + TN &IropuTMa aBTOHACTpOiKM T EL
NMOMOLLbIO  KHOMOK Ha  nuueBol  naHenu  npubopa ¥ Bpemsi N0/IHOTO X048 TPEXTIO3HLMOHOTO
ycTaHaBnuBaloTcs 3HaveHns napametpa YO [%] u YdoP ans Mexarmama t.vAL

v [lomycTMMoe oTKNOHeHKe

BblOpaHHoro  Kawama  perynupoBanusi. B npouecce MolocTit P.TOL

aBTOHaCTPOMKN perynvpyeMasi BenuuuHa OypeTt konebaTtbes

okono Ycrtaeku YO ¢ amnnutygoin YdoP. Cnuvwkom 6Gonblioe
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3HayeHve YAOP mMoXeT npuBecTv k He4onyCTMMOMY BO3AENCTBUIO HA ynpaBnsieMbli 06bekT. HanpoTtus,
npu crnvwkoM Marnom 3HadeHun YdoP BosgenctBue Ha 0ObekT OydeT HeQoCTaTouHbIM, U €ro
napameTpbl 6yayT onpeaeneHbl HETOYHO. [pW perynMpoBaHun TemnepaTypbl ONTUManbHOe 3HayveHue
YdoP HaxoauTtcs B ananasoHe 5...30 °C.

4) [Ona anroputma AHP Tuna 2 [OMNONHWTENbHO YCTaHOBUTE 3HAYeHWs crnedylolmx ABYX

napameTposB:
- t.val - Bpems NonHoro xoda VUCMofHUTENBHOTO MEeXaHU3Ma M3 OHOrO MOMOXEHUs B ApYroe,
B CeKyHAax;

—  P.tol - ponycTMMoe OTKMOHEeHWEe MOLLHOCTW, B NPOLIEHTax OT YCTaHOBMBLLErOCH 3HaYeHUS.
PekomeHngyembii uHtepsan 5 - 10 %. MeHbluee 3HayeHve crnegyeT ycTaHaBnuBaTb MNpu
OTCYTCTBMU B MPOLIECCE HACTPOMKM BO3MYLLAKOLWIMX BO3OENCTBUMA Ha OOBEKT WMnM npu
HanMuum orpaHNYeHnin Ha ycnoBms aKcnnyaTtaumm obbekra.

Ha pucyHke 10.2 npegctaBneHa Cxema 3ajaHus napameTpoB ABTOHACTPOMKU C MOMOLLbHO

KHOMOK Ha NULEeBON NaHenu npubopa.

PaBounii pexum

BwiBop Homepa Kanana 1 1

o s =) |
 Ey D |
A 4 MapameTpbi aBTOHACTPOHKH

Q_IJ pns Kanana Ne 1
agecs _ | 3338 (YO) Ycraska aBTOHACTPOMHKN.

" nanee[ CH 3wayeHun -9999...9999 en.uam.

==
UdoP (YdoP) MakcumanbHo A0nycTMMmoe
O I~ | oTknoHeHWE PErynupYeMOi BENHdMHS.
0393 3navenma 0...9999 en.uam.

OcTansHee napamMerpel -

TOMEKD AR ONBITHLK NOAB30BATENEH

PucyHok 10.2 — Cxema 3afaHuA napameTpoB ABTOHacTpPOWKHM
C NMoMoLbLI0 KHONOK Ha NuueBoW NaHenu npubopa
Onepauuu, BbINONHAEMble Ha OO6bekTe:
BHumanume! MNpn 3anycke aBToHaAcTponkn npubop JomkeH Haxoautbes B coctosiHum CTOIN (Ha
L2 otobpaxaeTcsi crnoso «SkaP>).
1) OcyuwecTBnsieTcst BXo4 B peXum ABTOHACTPOWKU, ANt 3TOFO OJHOBPEMEHHO HaXXMMatoTCs
KHOMKM E + E (nopsigok HaxaTusi BaxeH). Ha L1 oTobpasutca cnoso «Anr». CnieayeT HaxaTb

kHonky % nna noaTeepkaeHMA.
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o ~
2) To wvHankauum Ha LIN1 kHonkamwu IZ " E BblbupaeTcst KaHamn, B KOTOPOM HaxoauTtcst

HacTpamBaeMmblli Perynatop. CrniemyeT HaxaTb KHOMKy " ans noaTBepXaeHns.

3) OcyuwecTBnseTca HabniogeHne 3a MPOLECCOM M3MEHEHWS Perynupyemon BenWuMHbl No
LUN1 wn BbixogHOro curHana perynatopa no L2, npu 3atoMm [omkeH CylwecTBoBaTb PEXUM
OBYXMO3NLMOHHOIO PErynMpoBaHns C MEepeKkmiodeHneM BbLIXOAHOTO CuUrHana perynsatopa Mexay
MakcumanbHbiM 100% 1 MuHUMansHbIM 0% ypoBHSMM.

4) Tlocrne 3aBeplUeHUst HACTPOKM, Ha 4TO ykaxeT Mmurawowee «donE» Ha L2, cneayet
HaxkaTb KHOMKY . Mpn6op BO3BPATUTCS U3 pexnMa ABTOHACTPOIiKV B cocTosiHue CTOTN.

10.6.3 MHpukaumsa napameTpoB aBTOHACTPOMKMN

Bo Bpems npoBegeHusi aBToHacTponkn Ha LIN1 n L2 no ymonyaHuio oTobpaxatoTcs Tekylue

- 2
3HAYEHUs1 Perynmpyemoi BENNYMHbI U BBIXOAHOTO curHana Perynstopa. Haxatuem KHomku 123 MoxHO
oTobpasnTb Ha L1 n LN2 Tekylwime 3HavyeHnsa apyrmx napameTpoB (CM. pucyHok 10.3).

v

Ha UM1 —3HaueHue perynupyemoil BENUHUHL,
Ha LM2 —3Hayenue BoixogHOro curkana Perynatopa [%)

V&

Ha U1 —nonoca nponopumoxansoctw perynatopa Pb [en./%];
Ha L2 —noctosiHHan mHTerpuposanus: ti [c]

1=

Ha UM1 —moayns Bektopa KHX 3aMKHYTOR CUCTEMBI B OKPECTHOCTH
PE30HAHCHOI 4acTOTLI [NA TEKYLMX HACTPOEK PErynsTopars;
Ha UM2 —dasa sektopa KIX GS [rpaa.]

e

Ha LUM1 —cpepHexksappatuyHoe OTKNOHEHUE MOfyns Bextopa KHX
no NN pac4eTHeIM nepuogam dS;
Ha M2 —konm4ecTBo pacyeTHbix Nepuoaoe nin

|
PucyHok 10.3 — Cxema nepekniovYeHUA UHAUKaLMKN B pexuMme ABTOHaCTPOMNKM
10.6.4 OcTtaHOBKa aBTOHAaCTPOMKMN

B Ttabnuue 10.5 npeacrtaBneHbl OeWCTBUS NOMb30BaTens Mpu OCTaHOBKE aBTOHACTPOWKM WU
peakums npubopa Ha HUX.

Tabnuua 10.5 — OcTaHOBKa aBTOHACTPOWKHU

OencTBUsA nonb3oBartens Peakuus npubopa

1. HaxaTb KHomMky =] Ln1: HALE.
Mpubop 3anpawmBaeT NnogTBEPXKAEHNE BbIX0AA.

2. ina noaTeepxaeHust Bbixoda criedyeT Haxatb | MNpubop  nepexogut B Paboumn  pexum
vHOMKaumMuM (Npy OTMeHe — BoO3BpallaeTcs B
pexvum ABTOHaCTPOWKK).

kHonky (2%

nu-u:)'

(N oTMeHbl credyeT  HaxaTb

KHOMKY
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10.6.5 Bo3mMoXxHble npob6nembl Npu NpPoBegeHUN aBTOHACTPOMNKHU
B Tabnuue 10.6 npeactaBneHbl BO3MOXHble Npobnembl Npyv NPOBEAEHUWM aBTOHACTPOWKUA WU

cnocobbl 1x YCTpaHeHuA.

Ta6nuua 10.6 — Bo3aMoxHble Npo6nemMbl Npy NpoBeAeHUM aBTOHACTPOMKMU

MokasaHua UN

MNpoGnema 2 N1 Bo3MOXHble NPUYNHbI Cnoco6bl ycTpaHeHUs
StoP SP.PY MonbiTka 3anyctute OcHoBHyto | 3anycTutk lMporpammy u Lar,
o (StoP) | (SP.Pw) | HacTpoiiky Ha llare, Ha | Ha KoTopom 3agaH Tun
: = muraeT KOTOpPOM 3agaH Tun ycTaBKWU | YCTaBKM «3Ha4yeHue», unm
Z9 «MOLLHOCTbY. M3MeHWTb Tun ycTaBKM Ha
g_ ] Tekywewm Lllare
55 SPRL 3HayeHne YcTaBku ele He | Joxpatbes ctabunumsauun
s 2 (SP.Pw) | ctabunusunposanocs. 3HayeHusa Yctasku (cm. LIN2)
<] N 3Ha4yeHus  perynupyemomn
[ BenuuuHel (cM. LIM1). TMocne
< 3Toro NPOAOIMKNTL
aBTOHACTPOWKY
FACL nllin Ob6bexT ynpaBrneHust | YMeHbLUUTb aMnnuTyny
(FAIL) (n.Lin) CyLLeCTBEHHO HenvHeeH | BO3OEencTBUA (napameTp
(Harpes npoucxoaut | YdoP) nnm N3MEHUTb
3HaYNTENbHO 6bicTpee | 3HauveHve YCTaBKu.
oxnaxaexus;; MM BbIxoguT Ha
100 % mouHOCTH).
d5Vo Yucno nepvogoB npeBbICUIO | YBenNMuUTb amMnnuTyny
2 (dSKo) | monyctumoe 3Ha4eHve; | BO3AENCTBUIA (napameTp
< amnnutyasl  konebanuii  3TmMx | YdoP) mnm gonyck
s nepuonos 3HaUYNTENbHO | CpeaHeKBaapaTUHHOro
g_ oTnnYaloTcs  Apyr OT fApyra | oTknoHeHus (napameTp dSKo)
2o (BO3MOXHO ~ NpU  CUMbHbIX
o romexax)
c g Mepviog BO3MyLLAOWMX | YBEenMuutb VHTerpanbHyto
>§ > KonebaHuii criwkom marn. NOCTOAHHYIO (NapameTp £L).
2 = Ph BbluncneHHoe 3HayeHve | YBenuunTb amnnutyay
S (Pb) nonocbl MNPOMNOPLUMOHANbLHOCTU | BO3AENCTBUN (napameTp
3 HeJonycTMmMo u BbIxoguT 3a | YdoP) " NnoBTOPUTb
B npegensl [0,001...9999] aBTOHACTPOWIKY.
< & BbluncneHHoe 3HavyeHve | Ecnn oHa 3akoHUMTCA C Tem
(ti) NMOCTOSIHHON ~ MHTErpupoBaHust | e pesynbTaTom,
HeJonyCcTMMO W BbIXOAMT 3a | UCMONb3oBaTb
npegensi [0...65535] AByxno3numoHHblin - (ON/OFF)
POd BbluncneHHoe 3HaveHve perynstop
(P.CLd) | koadbdmumeHTa xonoausibHUKa

HedonycTMMO W BbIXOAMT 3a
npegensi [0,01...10,00]

80



http://5p.pl/

10 kcnnyaTauusa npubopa

10.7 ABapwuiiHble CUTyaLum U UX BO3MOXHbIE NMPUYUHbI

Mpnbop pasnuyaet Asa Buaa ABAPUU: Kputudeckyto n Hekputuueckyto. Kputnieckas aBapusi B
CBOI0 04epeb MOXeT BbITb C curHanusaumen n 6es Hee.

10.7.1 Kputuyeckan ABAPUA

Kputnueckas ABAPVA nogpasymeBaeT HEBO3MOXHOCTb AanbHewweln padoTel Mporpammel.

MPWYNHON BO3HNKHOBEHWSI KPUTUYECKOW aBapumn MOXeT OblTb:

—  0oBbpbIB UMK HEMCNPAaBHOCTb AaTyuMKa;

—  paspbiB KOHTYypa perynupoBaHus (LBA-aBapus), cm n. 3.1.6.5.

—  BbIXOA perynupyemow BenuduHel 3a 4oNycTuMble npegensl, cM. n. 3.1.7.

O Kputunueckoint ABAPUU curHanusmpyiot:

- coobueHne «FACL» Ha LIN2;

- HenpepbiBHOE cBeyeHne ceetoanona «ABAPUAy;

—  cpabaTbiBaHue (3aMblkaHne) BeixogHoro dnemeHTa 2.

B32 npegHasHayeH ANns NOAKNIOYEHMS K HEMY pas3nnM4HOro o6opyaoBaHns, CUrHaANM3UPYLLLEro o
HacTynneHnn aBsapum. TO MOryT ObiTb pasnuyHble CUPEHbl, 3BOHKW, CUrHanbHbIe namnbl 1 T.4. MNpu
nepexoge npubopa B pexum ABAPUWN npoucxogut cpabaTbiBaHne B32. 310 pexum «ABapusi C
curHanusaumein» (cnoso «FALL» Ha LIM2 muraet). [ns oTKnoveHus curHanbHoro o6opyaoBaHus

MOXHO HaxaTb KHOMKY B Mpu atom npubop oTkniouut B32, ato pexum «Asapusi 6e3

curHanusaummn» (cnoso «FACL» Ha LIN2 ropur).
Mocne yctpaHeHns npuymHel ABAPUW Bo3moxHO BO306HOBNEHMe paboThbl (nepeKnroquMe B

=

COCTOsIHWNE, NpealecTBoBaBLUee HacTynnexnuio ABAPUW). Onsa aToro cnegyeT HaxaTb KHOMKY e Ha

2-3 c. Ecnu npuunia ABAPUW He Bbina KOppeKkTHO ycTpaHeHa, To Npubop aBToMaTnyeckn BepHeTCs
B COCTOSIHME «ABapusi C CUrHanu3auunemn.

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

(STOP), cneayeT HaxaTb kHomnky [
Cxema ynpasneHusi npubopom B coctosiHum Kputudeckonn ABAPUW nokasaHa Ha pucyHke 10.4.

s
]

ABAPUA ABAPUA
C CUrHanuaayeit fiea curHanuaaumn

Fr= | | T

cTon

—

'Y
—_—
Boaspar
Al.re=12 Al.re=no pa
B COCTOAHWE
- HaXaTs
i yaepxusars A0 ABAPUN
2-3¢c
Bosepar, ecnu
COXPAHUNCE YCNORKA,
BHIABABILNE NEPEXOA B
cocToaHue ABAPWA

PucyHok 10.4 — Cxema nepekntoyeHui coctossHun npu ABAPUN
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10.7.2 Hekputundeckas ABAPUA

Mpu Hekputnyeckon ABAPWU TlMporpamma npoposmkaeT BbinonHaTbesA. [pubop Bblgaet
npegynpexaeHve, n 'y onepaTtopa ecTb BO3MOXHOCTb ONepaTUBHO YCTPaHUTb HEWUCTNPABHOCTb [0 TOro
MOMeHTa, koraa ABAPUA cTtaHeT KpUTU4ecKkon.

O Hekputnyeckon ABAPUW curHanmampyoT:

- coobuieHune «Akx», neproandeckm (c nepuoaom ~2 c) BoicBeumBatoLLeecs Ha L4,

- MuraHue ceetoguona «ABAPUA.

C6pocC MHAMKALMU O HEKPUTUYECKON aBapym OCYLLIECTBISIETCS KHOMKON E

10.7.3 BbissicHeHue npuynHbl ABAPUN

Ona Toro, 4tobbl BbIACHUTL NpuynHy mobon ABAPUWN (Kputuyeckon wnnm Hekputuyeckon),
cneayeT HaxaTtb U YOepXKMBaTb KHOMKY E Ha L2 otobpasutca Kog ABAPUN.

Mepeyerb Kogos ABAPWW npueegeH B Tabnuue 10.7.

Ta6nuua 10.7 — Bo3MOXHble NPUYMHbI aBapum

Kog ABAPUMN Mpnunua ABAPUU
104 MHcnekTop cpaboTtan, T.e. Bblgan curHan ABAPUU
203 Owwnbka n3MepeHns Npu BbIYMCIIEHNM YCIOBUSA Nepexoaa Ha cneaywowmn LWar
204, 130 Owwubka KoHUrypaLum, He 3agaH UnNu HenpaBUMbHO 3a4aH UCTOYHKK CUrHana
051 NPOBEPKM YCroBMs nepexoda Ha cnegytowmi LWar
90 Owmnbka KOHUrypaLmm: «NycToro wwara» He AOIMKHO ObITb
100 Ownbka namepeHns
220 ABapwus nocne OTKMIOYEHNs NuTaHns (cM. napameTp bEHvV)
ABAPUU
80 OwwnboyHoe nsmepenue B coctosiHum PABOTA
192 He nogkntoyeHo BbixogHoe yCTpOMCTBO
208 He nogkntoyeH PerynaTtop
Hekputnyeckne ABAPUU, nHaekcupyeMble no KaHany
8,9 Ownbka npu paboTe B pexunme Py4yHoro ynpasneHus
176, 177 OuwnboyHoe n3mepeHve B cocegHem KaHane

10.8 WHdopmaunoHHble coobweHnsa Ha LhpoBbIX MHANKaTOpPax

B npouecce paboTbl Npnbop MoXeT BbiBOAMTL Ha LMGPOBLIE MHAMKATOPLI MHOPMALUOHHbIE
coo06LLeHNs1, CMMCOK KOTOpbIX NpeAcTasneH B Tabnuvue 10.8.

Ta6nuua 10.8 — CNncok MH(OpPMaLMOHHbIX COOOLEeHU Ha LMPOBLIX MHAKKaTOpax

CoobuweHue LU, na koTopom OnucaHue coobweHusn
oTo6paxaeTcs coobleHune

End L2 BbinonHeHne MNporpamMmmbl 3aKOHYEHO

GEoP Ln2 Mpubop Haxogutcs B coctossHum CTOI

P Ln2 Mpubop Haxogutcst B coctosiHum MAY3A

FRCL Ln2 Mpubop Haxogutcs B coctosiHu ABAPUNA

RREH Ln4 Mpubop HaxoguTcs B COCTOSHUM HekpuTuyeckon
aBapuu (Hagnucb nosiBrsieTcst Kaxable 2 ¢)

Pr.SP Ln2 3agaHa YcTaBka Tuna «MOLLHOCTbY

oFF Ln1 [aTymk He NoAKMNYeH

doFF L1 [aTymk He NoAKMYeH

82




10 kcnnyaTauusa npubopa

OkKoH4aHue Tabnuubl 10.8

CoobueHne LW, na kotopom OnucaHue coobLleHus
oTobpaxaeTcs coobweHune
LAt Ln1 IlamepeHHoe 3Ha4YeHne CruLKoM Marno
HHHH L1 I3MepeHHoe 3Ha4YeHne CrULLKOM BEMMKO
R L1 O6peblB AaTymMKa
aonono L1 KopoTkoe 3amblkaHve gaTtymka
no.lR Ln1 KaHan perynmpoBaHusi OTKIIOYeH
GEL L1 Bbi6op Homepa Mporpammebl 1 LWara
og. Ln3 BbixogHas mowHocte 100 %
(Touka (oTOBpaxeHne Ha ABYXCUMBObHOM MHAMKATOpPE)
Muraet)

10.9 MpuHyauTenbHas nepes3arpy3ka npuoopa

Ecnu oBHapyxuBaeTcsi, 4TO NpMbop Hayan B KakMx-nmbo pexumax paboTaTb HEKOPPEKTHO (3TO
MOXET CIy4uTbCSsl, HAaNnpUMep, NpPW CUIbHbIX NOMEXax Unu rnocre nepekoHMUrypMpoBaHus), cnegyet
OCYLLIECTBUTb Er0 Nepesarpysky.

J [
Ans nepesarpysku npubopa Heo6x0AMMO OAHOBPEMEHHO HaxaTb KHOMKU E +emon, + [E

MpumeyaHune — OO6GbIMHOE OTKNOYEHME Mpubopa OT nuTallWen ceTu He npuBedeT K
nepesarpyske, Tak kak MHOpPMaLusi O COCTOSIHUM Npubopa COXpaHsieTcsl B €ro NaMsitu B TeyeHue
NPYMEPHO 2-X 4acoB.

J [
Ecnu npubop «3aBuC», He nepesarpyaeTcsi OT HaXaTusi KHOMOK E + E + @ TO Heobxoammo
BbIKMIOYNTL MUTaHWe npubopa Ha 3 4aca, W, Mocne BKIOYEHWA NUTaHWsl, NpPUGop BOCCTAHOBUT
paboToCnocoBHOCTD.
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Paszgenbi 11-14

11 TexHM4eckoe obcnyxuBaHme

O6cnyxumBaHne npubopa B nepuog 3Kcnmyatauum COCTOWUT M3 NEePUOANYECKOro TEXHUYECKOro
0CMOTpa, a Takke NOBEPKM ero MeTpororMyecknux xapakTepucTuk.

TexHn4yeckuin ocMoTp npubopa AOMmMKEH MPOBOAUTCS OOCHYXXMBAIOWMM MEPCOHANOM He pexe
ofHOro pasa B 6 MecsLeB v BKMoYaTb B ce651 BbINOHEHVE CNeAyoLLMX onepaLuii:

— o4McTKy Koprnyca npubopa, a TawkKe €ro KNeMMHUKOB OT MbifW, FPsi3W U MNOCTOPOHHUX
npeameTos;

— MPOBEPKY KayecTBa KpernneHns npubopa K WWTy ynpasneHns;

— NPOBEPKY HaAEXHOCTW NOAKMIOYEHUSI BHELLHUX CBSA3EN K KNeMMHUKaM.

OGHapyeHHble Npn OCMOTPe HeJoCTaTKu criedyeT HeMearIeHHO YCTPaHATb.

MoBepka NpnGopoB AOMKHa MPOU3BOAUTLCA HE pexe O4HOro pasa B ABa roga no metoavke
APAB.421210.001 MI1-2008. MeToanka noBepku noctaBnsieTcs no TpeboBaHmio 3akasyvka.

Mpn BbIMONHEHUNM paboT no TexHuueckoMmy obcnyxmuBaHnio npubopa cobnoaats Mepbl
6e30nacHOCTH, N3MNOXeHHbIe B pasaene 4.

12 MapkupoBKa

Ha kaxgpii npubop HaHocATCA:

— TOBapHbIN 3HaK NPeAnpUATUA-U3roToBUTENS;

—ycnoHoe 0b603HayYeHve ucnonHenns npubopa;

— obo3Ha4veHne ctenenn 3awmtbl no FOCT 14254;

— 3HaK yTBepxaeHus tuna no ACTY 3400;

— HaUMOHanbHbIN 3HAaK COOTBETCTBMA (ANsS nNpubopoB, MPOLIEALWNX OLEHKY COOTBETCTBUA
TEXHWYECKUM pernameHTam);

— POA MUTaIOLLLEro Toka, HOMWHaNbHOE HanpsHKeHUe Uy AManasoH HanNpsXKeHWU NUTaHus;

— HOMWHanbHasi NoTpebnsemast MOLLHOCTb;

— knacc anekrpobesonacHocTtn no FOCT 12.2.007.0,

— NOpSAAKOBbLIN HOMep Npubopa No cucTeme HymepaLmmn NPeAnpUATUA-U3roTOBUTENS (LUTPUXKOA);

— rop BbINyckKa;

— cXema MOAKMI0YEHWST; NOSICHSIIOLLIME HaaANucy.

Ha ynakoBke ykasaHo:

— TOBapHbIN 3HaK U aApec NpeanpuUATUS-M3roToBUTENS;

— HaMMmeHoBaHue 1 (UnKn) ycnoBHoe 0603Ha4YeHne NcnonHeHus Npndopa;

— NOpSAAKOBbLIN HOMep Npmbopa No cucTeme HyMmepauumn NPeanpUATUA-U3roToBUTENS (LUTPUXKOA);

— [aTta ynakoBKW.
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Pasgenbl 11-14

13 TpaHcnopTMpoBaHUe U XpaHeHue

TpaHcnopTupoBaHue U  XpaHeHuMe npubopoB NpoM3BOAUTCA  cornacHo TpeboBaHuAM
FOCT 12997, TOCT 12.1.004, HATB A.01.001.

TpaHcnopTMpoBaH/e NpMOOPOB OCYLLECTBNAETCA NpW TeMnepaType OKpyXKaloLlero Bo3ayxa oT
MuHyc 25 go 55 °C ¢ cobniogeHnem Mmep 3alimTbl OT YAapoB 1 BUGpaumin.

MepeBo3ka nNpuOOPOB MOXET OCYLUECTBAATLCS B TPaAHCMOPTHOW Tape MOWTYYHO Wnn B
KOHTENHEepax.

YcnoBus xpaHeHust NpubopoB A0mMkHbI cooTBeTcTBOBaTh yenosusim 1 (JT) no FOCT 15150.

B Bo3ayxe He AOMKHLI MPUCYTCTBOBATL arpeccyBHbIE Napbl U MPUMECH.

Mpnbopbl cnepyeT XxpaHNTb Ha cTennaxax.

14 KomnnekTHoCThb

Mpubop 1 wr.
KoMnnekT MOHTaXHbIX 311eMeHTOB 1kt
PykoBoacTso no akcnnyatauum 1 aka.
MacnopT 1 rapaHTUIAHbIN TanoH 1 ak3.
Mporpamma KOHUrypmpoBaHns Ha KOMNaKT-AuckKe 1 wr.
MeTopauka nosepku (Mo TpeboBaHno 3akasuuka) 1 aks.
MNpumeuyaHne — WsrotoBuTenb ocTaBnseT 3a cobOW nNpaBO BHECEHUS [OMNOSHEHWA B

KOMMNJIEKTHOCTb n3genuv4a.
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MpunoxeHue A. FabapuTHble pa3mepbl

MpunoxeHue A
FaGapuTHble pa3mepbl

60
—~ 15 yronok

KPOHLWTENH

<130
115

PucyHok A.1 — Npubop HacTeHHoro kpenneHus H

¢uKcaTophl NULIEBAR NaHEeNb WKTa

A
96

H\“‘““___,J.—/’”’F'
g

~H._<75

PucyHok A.2 — Npu6op wmutoBoro kpenneHus L1
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MpunoxeHue B. NMogknioveHne npudopa

MpunoxeHune b
Mopknio4veHne npmubopa

TPM151

=
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PucyHok B.1 — O6wasn cxema noagknioyeHua OBEH TPM151-04
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PucyHok 6.2 — Cxembl noakno4YeHUA pa3nuMyHbix Tunos B31
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v 1y ook
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BHXO.EI, 2 Buxon 2 BHXOJ'J. 2 BbIXOA1 2

PucyHok 6.3 — Cxembl noakn4YeHUA pa3nnyHbix Tunos B32
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MpunoxeHune B. NMporpammupyembie napamMeTpbl

MpunoxeHue B
Mporpammupyembie napameTpbl

Ta6bnuua B.1 — Cnucok nporpammupyembix napaMeTpoB

nOI‘IyCTI/IMbIe 3HaYeHus

Uma HasBaHue Cums.

Ha L2 3HauyeHus (B KoHdurypartope)
OBLUME NAPAMETPbI
dEv HassaHue npubopa YcTaHaBnuBaeT U3rotoBuTenb
VEr Bepcusa N0 YcTaHaBnmMBaeT N3roToBUTENb

NAPAMETPbI NPOrPAMM

O6wmre napameTpbl NporpamMmm

tSCL | Macwrab spemeny Hncn | Yacbli-MUHYTHI
nSELC MWHYTbI-CekyHAb!

Mporpamma Ne...

rnPr PaspelueHune 3anycka nporpamMmbl I Paspewwntb
{ 3anpetutb
Mporpamma Ne...\ LLar Ne...
St.tY Tun wara bl OObIYHbIN War
Lonn Lar c nepexogom
na KoHeL, nporpammeil
LG.PS Jlornka nepexoga Ha cnegyowni P Mo 3Ha4yeHuto
war FAE Mo BpemeHn
Rnd Mo 3HaveHno V1 BpemeHun
or Mo sHaveHnuno NIV BpemeHn
Sn.PS YcnoBuve npu nepexoge «no LESP BenuuuHa in.PS < 3Ha4yeHus
3HAYEHMIO» LE.5P BenuunHa in.PS > 3HayeHus
in.PS Homep Bxoaa, BenM4YMHa ¢ KOTOPOro oFF Bxop He HasHayeH
[OMKHa AOCTMYb «3Ha4veHus» SP.PS ! Bxog Ne1
2 Bxog Ne2
SP.PS «3HayeHue» ans nepexoa -9999...9999
t.PS [OnuTtenbHoCcTb Wara 0.0...1092.15

NAPAMETPbI BXOOOB

O6wme napameTpbl BXOA0B

Cj-.C ABTOMaTU4ECKasa KOPPEKLMSA NO oFF BbikntoyeHa
Temnepartype CBOOOAHbIX KOHLIOB TT1 on BkntoyeHa
Bxopg Ne...
in-t Twvn gatymka oFF [aTtynk oTknoveH

~ 476 | Cu 100 (a = 0,00426°C™)

426 | Cu50 (o= 0,00426°CY)

r. 385 Pt 100 (a = 0,00385°C™)

~391 100 M (o = 0,00391°C™)

E L TXK (L)

EVr | TXAK)

M-50 LNatunk —-50...+50 mB

385 Pt 50 (a = 0,00385 °C™)

-39/ | 50 M (a=0,00391°CH

~428 | 50 M (a = 0,00428°C™)
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MpunoxeHune B. NMporpammupyembie napamMeTpbl

MpogonxeHune Tabnuubl B.1

JonycTumMmble 3Ha4YeHus
Wmsa Hassahue :;MLTVIB.Z 3HayeHus (B KoHdurypartope)
cYead Oatunk 4...20 mA
acd Hartyuk 0...20 MA
s Oatumk 0...5 MA
o Oatunk 0...1 B
r.Y°B 100 M (a = 0,00428 °C™)
r-29 TCM c Ry =53 1 Wigo = 1,4260
E h TMNP (B)
E S Tnn (S)
E_r Tnn (R)
E n THH (N)
E S TKK (J)
ER! | TBP (A1)
ERZ | TBP(A-2)
EAR3 | TBP(A-3)
E_t TMK (T)
P08+ | OaTynk nonoxeHusi pe3nCTUBHBI
900 Om
PO20* [aTunk NONOXeHNs C TOKOBbLIM
Bbixogom 0..20 MA nnu 4...20 mA
P0G+ [aTynk NoNoXeHus ¢ TOKOBbIM
Bbixogom 0..5 MA
Lont * [aTynk KOHTaKTHbIN
607 100 H (a = 0,00617 °C™)
L4268 Cu 500(a = 0,00426 °C™)
LY2R 500 M (a = 0,00428 °C™)
F385 Pt 500 (a = 0,00385°C™)
£39¢ 500 M (a = 0,00391°C™)
EET 500 H (a = 0,00617 °C™)
EYPR Cu 1000 (a = 0,00426 °C™)
E YPH 1000 M (a = 0,00428 °C™)
£ 385 Pt 1000 (a = 0,00385°C™)
£39¢ 1000 M (a = 0,00391 °C™)
LRI 1000 H(a = 0,00617 °C™)
P r20+* | DaTynk nonoXeHUsa pe3ncTUBHbIN
2000 Om
* — B npubope OBEH TPM 151-04 3T JaTYMKN HE UCMONb3YHTCS
in.Fd [MocTosiHHas BpemMeHu umMdpoBoro 0...1800 [c]
dunbeTpa
in.FG INonoca undposoro punbTpa 0...9999 [eq. nam.]
itrL Mepvog onpoca gatyvka 0,3...30 [c]
in.SH COBUr XapakTepuUCTUKN aTymka -999...9999 [eq. nam.]
in.SL HakroH xapakTepucTukun gatymka 0.9..1.1
Ain.L HwxHsa rpaHuya guanasoHa -999...9999 [eq. nam.]
n3MepeHus (TONbKO ANs aKTUBHbIX 4ATYNKOB)
Ain.H BepxHss rpaHuua ananasoHa -999...9999 [eq. nam.]
n3MepeHus (TONbKO ANs aKTUBHbLIX ATYNKOB)
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MpunoxeHune B. NMporpammupyembie napamMeTpbl

MpoaomkeHne Tabnuubl B.1

nOI‘IyCTVIMbIe 3Ha4vYeHwusd

Ama Hassanue :aMITI:.Z 3HaueHus (B KoHdurypaTtope)
NAPAMETPbI BBIMUCITUTENA
SCA1 BecoBow koaddpumumneHT Bxoga Ne1l —100...1000[ea. nam]
ANs BblYUTaHMSA "B3BELLEHHON CyMMb!"
SCA2 BecoBow koadhdumumneHT Bxoga Ne2 —100...1000[ea. nam]
08 BblYUTaHUA "B3BELUEHHOW CyMMbI"
CAL.t Tun BbluMCUTENS rEPE MosTopUTENDL
oy B3BelieHHas cymma
Cor KsagpaTHbIii KOpeHb
- YacTtHoe
toP Makcumym

bott MuHumym
A-CF CpepnHee apudmeTnyeckoe

rh BbluncnuTens BRaXHOCTU
BbluncnuTenb OTKIOYEH
ofF
A.ist McuxomeTprnyecknin KOIPPULNEHT 0.064...0.140
05 pacyéTa BNaHoCTu
dP Kon-Bo 3HaKkoB nocrne AecATUYHON 0...3
TOYKWM HA MHOMKaTope
n.in.C Kon<eo ncnonb3yemblx BXOAOB 1;2

NAPAMETPbI PErYNATOPOB

PerynsaTop Ne...

db 30Ha HeYyBCTBUTENbHOCTYU 0...9999 [eq. uam.]
rEG.t Pexum paboTbl perynsitopa EP:, ﬁ;yxnosmuwowbm (ON/OFF)
reue 'D'
PerynsaTop Ne ...\NU-perynsTop
Pb [Monoca nponopLumoHanbHOCTH 1...9999 [eq. nam.]
ti VIHTerpanbHas NOCTOAHHas 0...65535
td.ti OTHoweHune agnddepeHumansHom 0...0.3
NOCTOSHHOW K MHTErparnbHOn
i.UPr OrpaHuyeHne MakcuMyMa UHTerpana -100...100 [ea. nam.]
i.min OrpaHuyeHne MUHUMYMa uHTerpana -100...100 [ea. uam.]
P.nom HomuHanbHasi MOLLIHOCTb -100...100 [ea. n3m.]
PerynsaTop Ne... \ AByxno3uumoHHbI (ON/OFF) perynsaTtop
HYS.C 'ncTepesnc ABYXNO3MLMOHHOTO 0...9999 [eq. uam.]
perynsTopa
dL.on Bpewms 3agepxku Bk./Bblkin. M 0...200 [c]
Ht.on MwH. Bpems yaepxanus M B 0...200 [c]
BKI./BbIKIN. COCTOSIHUM
Ht.oF MwH. Bpems yaepxanus M B 0...200 [c]
BbIKIIOYEHHOM COCTOSIHUM MpW cTapTe
PerynsTop Ne ...\ABTOHacTpouka
YO YcTaBka aBTOHaCTPONKM -9999...9999 [ea. nam.]
YdoP MakcumanbHo gonyctumoe 0...999 [ea. nsm.]
OTKIIOHEHWE perynmpyemon
BENYMHBI
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MpunoxeHune B. NMporpammupyembie napamMeTpbl

MpoaomkeHne Tabnuubl B.1

nOI‘IyCTI/IMbIe 3Ha4vYeHwusd

Ama Hassauue r:;MITI:.Z 3HauveHus (B KoHdurypartope)
NAPAMETPbI YCTABOK
YcTtaBku perynsitopa Ne... \ YcTtaBku B nporpamme Ne... \ YctaBka Ha ware Ne...
LF.LU CKOpOCTb BbIXOAA Ha YCTaBKy 0...9999 [ea. nam./muH]
P.-SP Tun ycTaBku uRL 3HauveHne
Po MouHocTb
b.CH.L | HwxHsAa rpaHnua 3agaHns yCTaBKu —9999...9999 [eq. nam.]
b.CH.H | BepxHss rpaHuua 3agaHus ycTaBku —9999...9999 [eq. nam.]
SP.LU 3HaveHve ycTaBku —9999...9999 [eq. nam.]
NAPAMETPbI LBA_aBapuu
LBA KoHTponb LBA-aBapuun an BkntoveH
oFF BbikntoyeH
d.LbA MuHumanbHO Heobxoanmoe 0...9999 [ea. nam]
U3MeHEeHWe perynupyemMoi
BENNYMHbI
t.LbA Bpewms koHTpons LBA-aBapun 0..10:00 [MuH]
NAPAMETPbI UHCTNEKTOPA
dL.on Bpems 3agepxku npu nepexoge ¢ 0:00...3:20 [MuH]
HYNEeBOro YPOBHsI
insP MHcnekTop B KaHane Yre BkntoueH
no BbikntoueH
A.i.j1 Mopor Ne1 —999...9999 [en. n3m]
A.i.j2 Mopor Ne2 —999...9999 [en. n3m]
E.USE Mcnonb3oBaHue B NpUHATAM ! Oa
pelueHusi 06 aBapum i) Het
LG.tY Tun NOrvKN Ha f4aHHOM Liare _F.ol! U-obpasHas
CFLE obpaTtHas
CF.GE npsimas
Fin MN-obpasHasn
rF.Pt Touka oTcyéTa nopora { Ab6con. Moporu
I Abcon. Moporu
(oTHOCMTENBHO YCTaBKW)
BL.St Brnokuposka cpabaTtbiBaHus oF [o gocTux. YctaBku
no Het
L [o npoluecTB. BpemeHru
L-5P Bpewmsa U ycTaska
bL.t Bpems 6nokunpoBku 1-ro 0...15:00 [MuH]
cpabatbiBaHus
MAPAMETPbl OFPAHUYEHUA BbIXOOHOW MOLUHOCTU
Ot perynsitopa Ne...
P.res MakcumarnbHas CKopoCTb UBMEHEHUS 0...100 [%/MuH]
BbIXOAHON MOLLHOCTH
P.UPr MakcrmanbHasa BbIXoaHAst MOLHOCTb —100...100 [%]
P.min MuHuManbHas BbIXO4HAst MOLLHOCTb —100...100 [%]
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MpunoxeHune B. NMporpammupyembie napamMeTpbl

OkoH4aHue Tabnuubl B.1

Umsa

HasBaHue

nOI‘IyCTI/IMbIe 3Ha4vYeHwusd

CumB.
Ha LUN2

3HauveHus (B KoHdurypartope)

NAPAMETPbI BbIXOQHbIX SJIEMEHTOB

BbixogHow anemeHT Ne

tHP Mepwuopg cneposaxus LUWMM- 1..81[c]
MMNyNbCOB
t.L MuHumanbHasa anutensHocTb LUWM- 50...500 [mc]
uMnynbca
CETEBbIE NAPAMETPbI NMPUBOPA
bPS CkopocTb 06MeHa AaHHbIMU 2400, 4800, 9600, 14400, 19200,
28800, 38400, 57600, 115200
[6uT/Cc]
LEn [nvHa cnoBa AaHHbIX 7 vnv 8 [6uT]
Prty KoHTponb yeTHOCTH no OrtcyTcTBYET
EuEn YeTHOCTb
odd HeveTHOCTb
Shit KonnyectBo cTton-6mT B Nockinke 1 vnm 2
A.LEn | [OnuHa ceTeBoro agpeca 8 unn 11 [6but]
Addr BasoBbii agpec npubopa 0...2047
rS.dL Bpewms 3agepxku otBeTa npubopa 0...50 [mc]
CNYXEBHbIE NAPAMETPbI NMPUBOPA
behv Peakuunsa Ha cnyyariHoe OTKINoYeHne rin Bo3Bpat B TOT Xe pexum
nutTaHua Pig! Crapt Mporp. 1 War1
StoP Mepexoa B «CTOM»
FRCL Mepexon B «<ABAPUA»
doG Konunuyectso cbpocos no watchdog 0...9999
220 KonnyectBo crnyyaniHbIX OTKIHOYEHWUI 0...9999
nuTaHus
rES O6Lee konuyecTBo copocoB 0...9999
r.SrC MpuunHa nocnegHero nepecbpoca Py4yHow (BHeELLHWIN) nepe3anyck
OTKNOYMOCh NUTaHne
CamonpowussonbHbin watchdog
bL.ru Py4Hoe ynpaBnenue i PaspelueHo

-

3anpeLueHo




Mpunoxenue I'. MepBUYHbIE NpeoGpa3oBaTenun

MpunoxeHnwne I
HekoTopble TMNbI NepBUYHbIX Npeobpa3oBaTenen

1 TepmonpeoGpa3soBaTenu conpoTUBIEHUA

TC npumeHsAOTCA ANsi M3MEpeHust TemnepaTypbl OKpyXawllen cpedbl B MecTe YCTaHOBKU
patymka. [puHUMN OeicTBMA TakMxX [aT4MKOB OCHOBAH Ha CyLeCTBOBaHUM Yy psiga MeTannos
BOCMPOM3BOAUMON W CTabUNbHON 3aBMCUMOCTU aKTUBHOTO COMPOTUBMEHUS OT TemnepaTypbl. B
KayecTBe MaTepuana Ans usrotoBneHuss TC B MPOMBIWNEHHOCTU Yalle BCEero MCronb3yeTcs
cneumaneHo obpaboTaHHas mepHas (ons gatyvkoB TCM) wnm nnaTtuHoBas (ans gatumkoB TCIT)
nposoroka.

BbixogHble  napameTpel  TC  onpedenstotcsi  UX  HOMWMHamNbHbIMU  CTaATUYECKUMM
xapaktepuctukamu, crtaHgaptusdoBaHHeiMu OCTY TOCT 6651. OcHoBHbiMM napametpamn HCX
ABNAIOTCA: HavanbHOe conpoTueneHne patunka Ro, u3mepeHHoe npu Temnepatype 0°C, un
TeMnepaTypHbli  KOI(PMULMEHT COMPOTMBIEHNSA . OnpedensemMblii Kak OTHOLIeHWEe pasHuLbl
COMNPOTUBIEHN AaTtyvka, u3mepeHHbix npu Temnepatype 100 m 0 °C, K ero ConpoTUBMEHMIO,
navepeHHomy npn 0°C (Ro), ApeneHHbim Ha 100°C. B cBasm ¢ T1em, uyto HCX
TepmMonpeobpa3soBaTenein CconpoTuBreHUss — YHKUMM HenuHenHble (ans TCM B obnactu
oTpuuaTenbHbIX TemnepaTyp, a Ana TCI Bo Bcem gnana3oHe), B npubope npegycMoTpeHbl cpeacTsa
ANs NvHeapu3aummn NokasaHuii.

Bo n3bexaHune BNMSHWUSA CONPOTUBNEHUI COEANHUTENBHBIX NPOBOAOB Ha pe3ynbTaThl U3MEepeHNs
TemnepaTypbl, NOAKMNOYEHNe AaTumnka kK npubopy creayeT Npou3BoAWTb MO TPEXMPOBOAHON CXEMeE.
Mpn Takom cxeme K ogHOMY M3 BbiBOAOB TC nNOAKMIOYATCH OAHOBPEMEHHO [ABa MNPOBOAA,
coeauHAOWMX ero ¢ npubopoM, a K ApYyromy BblBOAY — TPETUA COEAUHUTENbHbIA MpoBo4 (CM.
pucyHok I".1).

TPM151

L —— 9

Rt {70

1

PucyHok .1 — NogknioyeHne TC no TpexnpoBOAHOWN cxeMe

[na nonHom KoMNeHcauuu BrWSIHUS COEAMHUTENbHbIX NPOBOAOB Ha pe3ynbTaTtbl U3MEPEHWUN
Heobxoaumo, 4Tobbl WX COMPOTMBMEHUS ObINM paBHbl ApPyr Apyry (OOCTAaTOYHO MCNONb30BaTh
OofMHaKoBble NpoBoAa paBHOW ANWHbl). B HekoTopbix crnyvasix BO3HMKaeT HeobGXoAMMOCTb
nogknoyeHuss TC He No TPEXNpOBOAHOW, a MO [OBYXMPOBOAHOW CXeme, Hanpumep, C Lenblo
MCMNOMb30BaHUS YXKe MMEKLLUXCA Ha 0ObeKTe NMMHUIA CBs3N. Takas cxema COeAMHEHUS! TakKe MOXEeT
6bITb peanuaoBaHa, HO Npu ycrnoBun 0bs13aTenbHOro BbiNonHeHus paboT no Mpunoxexuto M.

.2 TepmoanekTpuyeckue npeobpasoBartenu

TN Tak Xe, kak M TepmonpeobpasoBaTenu COMNPOTUBIEHMUS, MPUMEHSIOTCA ANS M3MEpeHus
Temnepatypbl. MpuHumn gevicteust Tl ocHoBaH Ha addpekTe 3eebeka, B COOTBETCTBMM C KOTOPbIM
HarpeBaHWe TOYKM COEAUHEHUS OBYX Pa3HOPOAHbIX MPOBOAHWKOB BbI3bIBAET Ha MPOTUBOMOMOXHBLIX
KOHLAxX 3TOW Lenu BO3HUKHOBEHWe anekTpoaswxyllen cunbl — TepmodOC. BenuuuHa tepmo3[C
M3Ha4anbHO onpefensieTcss XUMUYECKUM COCTABOM MNPOBOAHUKOB W, KPOME 3TOro, 3aBUCUT OT
Temnepartypbl HarpeBa.
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Mpunoxenue I'. MepBUYHbIE NpeoGpa3oBaTenun

HCX Tl pasnuyHbix TMNOB cTaHgapTusoBaHbl no OCTY 2837. Tak kak xapakTrepucTtuku scex TI1
B TON UMW MHOW CTEMNEHU ABMAIOTCA HENMUHENHbIMU (PyHKUMAMK, B Npubope npeaycMoTpeHbl CpeacTBa
ONs NIMHeapu3aummy nokasaHui.

Touyka coeguHeHUsi pasHOPOAHbLIX MPOBOAHMKOB HasbiBaeTcsi pabouum cnaem TI1, a ux KoHUbl —
CBOOOAHBLIMM KOHLAMM WINU WHOrAA «XOnoAdHblM cnaemy». Pabouun cnam Tl pacnonaraetcs B
MecTe, BbIOpaHHOM [Ansi KOHTpomns TemnepaTypbl, a CBOOOAHblIE KOHLbl MOAKMYalTCa K
n3mepuTenbHOMy Npubopy.

Ecnu nopgkntoyeHne cBOGOAHBLIX KOHLIOB HemnocpeacTBeHHO K koHTaktam OBEH TPM151 He
NPeLCTaBnseTcs BO3MOXHbLIM (Hanpumep, u3-3a ux yaaneHHoCTu Apyr oT Apyra), To coeaunHermne Tl ¢
npmbopoM HEOGXOAMMO BbIMOMHATL MPU MOMOLLM KOMMNEHCALMOHHBLIX TEPMO3MEKTPOAHbBIX MNPOBOAOB
wnu kabenen, c oba3aTenbHbIM COOMOAEHMEM MOMNSPHOCTM WX BKIOYEHMs. HeobxoammocTb
NpYMeHeHUst Takux NpoBogoB obycrnosneHa Tem, 4Yto QOC Tl 3aBMCUT He TONMbKO OT TemnepaTypbl
pabouyero cnasi, HO U OT TeMmnepaTypbl ee CBOOOAHbLIX KOHLIOB, BEMUYMHY KOTOPOW KOHTpONMpyeT
cneumanbHbIi AaTYMK, PacronoXeHHbI B npubope. lNpy 3TOM MCnonb3oBaHWe TEPMO3INEKTPOAHBbIX
kabenew Mo3BONseT yBENUYUTb ONIUHY NPOBOAHWMKOB TIT M «nepeHecTu» ee CBOBOAHbIE KOHLbI K
knemmunky OBEH TPM151.

Mpumep cxembl nogkntodenns Tl k Bxoay 1 npubopa npefctaeneH Ha pucyHke IM.2.

TPM151
paﬁow@ g9
cnait
*110

— 11

JaTinK TeMI‘IEpaT‘;Dbl//EI
CBOOOAHBIX KOHLOB
PucyHok .2 — NMoakntoyeHune TI

BHumaHue! ins paboTbl ¢ nprbopom MoryT 6biTb MCNONb30BaHbl Tonbko T ¢ M3onMpoBaHHbIMK
M HesaseMNeHHbIMM paboynmy cnasiMu, Tak Kak oTpuuaTenbHble BbiBOAbI MX CBOGOAHBLIX KOHLOB
obbeamnHeHbl Mexay cobon Ha Bxoge B OBEH TPM151.
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Mpunoxenue [. NoaknioyeHne TC no AByXNpoBOAHON cxeme

MpunoxeHne O
Moaknio4yeHne TepMmonpeo6pasoBaTenen ConpPoTUBIIEHUsA
no ABYyXNPOBOAHON CXeMe

[.1 Kak ykasbiBanocb paHee, NpMMmeHsieMble B kayecTBe AaTymkoB TC OOMKHbI COEAMHATLCS C
Bxogamm OBEH TPM151-04 no TpexnpoBOOHOW CXeMe, MCNOofb30BaHME KOTOPOW HeWTpanuayet
BMMSIHNE COMPOTUBIIEHNS COEAMHUTENbHbLIX NPOBOAOB Ha pe3ynbTaThl u3MmepeHus. OpHako B
TEXHUYEeCKM OOOCHOBaHHbIX Cryyasix (Hanpumep, Korga ycTaHoBka npubopa npousBoAUTCH Ha
obbekTax, 0bopyAOBaHHbIX paHee MNPONIOXEHHbIMW MOHTaXHbIMKM Tpaccamu) Takoe coeduHeHue
MOXeET ObITb BbINOMHEHO U NO ABYXNPOBOAHOM CXEME.

Mpn ncnonb3oBaHWM ABYXNPOBOAHOW CXeMbl criedyeT MOMHUTb, 4YTO MokasaHus npubopa B
HeKoTopou cTeneHn ByayT 3aBMCETb OT M3MEHEHUS TEMMNEPATYPbl Cpeabl, OKPYXXatoLLen NVHNI0 CBA3M
«4aT4mK—nprGop».

Mpumep noaknioveHus TC k koHTakTam «Bxoa 1» npuBeneH Ha pucyHke [.1.

Mpn wncnonb3oBaHWM OBYXNPOBOAHOW CXeMbl Nepef Hayanom 3kcnnyaTauuu npubopa
Heo6X0a4UMO BbINOMHUTL AENCTBUS, Yka3daHHble B n. [1.2-[1.8.

.2 MpownssecTn noAknoveHne gatyvka no AByXNpPOBOAHON CXeMe K COOTBETCTBYOLLEMY BXO4y
npubopa, aHanorM4yHo TOMy, Kak 3TO yka3aHo B npumMepe Ha pucyHke [.1.

TPM151

9 10| 11

rc

PucyHok [.1 — NMoakntoyeHne TC no aByxnpoBoaHou cxemMe ko Bxoay 1

[.3 MoaxnounTb K UHWUKN CBSA3M «AaTYMK—Mpubop» (K NPOTUBOMOMNOXHBLIM OT npubopa KoHuam
NWHWMK) BMECTO TepMonpeobpasoBaTtensi marasuH conpotuenexust Tuna P4831 (unm nopgobHbI emy ¢
Knaccom To4YHOCTM He xyxe 0,05).

[.4 YcTaHOBWTb Ha MaraswHe 3HayeHue, paBHoe conpoTtuBneHuto TC npu TemnepaType 0°C
(50,000 nnn 100,000 Om B 3aBUCUMOCTM OT TNa NPUMEHAEMOrO AaTUuKa).

[.5 Bknountb nutaHve npubopa M Ha COOTBETCTBYIOLLEM KaHarne Mo nokasaHusiM MHAukaTopa
LIN1 sadwmkcrpoBaTb BeENMMUUHY OTKIOHEHUs Temnepatypbl OT 3HayeHus 0,0 °C. [NMonyyeHHoe
OTKINOHEHWE Bcerga AOMMKHO MMETb MOMOXMTENbHOE 3HayeHue, a BenuunHa ero byaeTt 3aBuceTb OT
COMPOTUBIEHUS NIMHWUN CBA3N «AaT4nK—NprUBop».

[1.6 YcTtaHoBUTbL AN AaHHOro Aatynka napameTpom Casur xapaktepuctukm in.SH koaddpuumeHt
KOPPEKLMM, paBHbIN 3HAYeHUIo, 3adMKCPOBAHHOMY MpU BbINOMHEHUW paboTt no n. 1.5 (oTknoHeHwe
nokasaHui LIN1 ot 0,0 °C), Ho B3ATOMY C MPOTUBOMOSOXHBIM 3HAKOM, T. €. CO 3HAaKOM «MMUHYC».

Mpumep — lMocne nogknouyeHWs K BXoAy BTOporo kaHana TC no ABYXNPOBOAHOW CXeMe WU
BbINofHeHust pabot no n. .5 Ha wHaukaTope LMW1 3admkcupoBaHbl nokasaHus 12,6 °C. Ons
KOMMeHcaunm COMpPOTUBIEHUSI NIVMHUM CBS3W 3HAYyeHWe mporpaMmMypyemMoro napametpa in.SH pgartyvka
TPeTLEro KaHarna cnepyeT ycTaHoBUTbL paBHbiM —012,6.

[.7 MNpoBepuTb NpaBUMbHOCTb 3aaHns KOPPEKLUMKW, ONsi Yero, He U3MEHSS COMPOTUBIEHNS Ha
MarasuHe, nepesectu npubop B pexvm PABOTA n ybeantbes, 4TO NoKasaHUs Ha COOTBETCTBYHOLLEM
KaHane nHaukatopa L1 paBHbl 0 °C (c abcontoTHOM norpeluHocTbio He Xyxe 0,2 °C).

[.8 OtkmtounTtb NuTaHne npubopa. OTCOeANHUTL NMIMHUIO CBA3M «AaTYMK—Npubop» OoT marasmHa
COMPOTMBIEHUSI N NOAKMIOUNTL ee K TC.

0.9 Ecnn ko BTOpOMY Bxody npubopa Takke Heobxogumo nogcoeamHutb TC Mo ABYXMPOBOAHOM
cxeme, BbinonHute n. [.2-.8 ansa sxoga 2.
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MpunoxeHue E. UndpoBas punbTpaumns m kKoppekumsa usmepeHum

MpunoxeHune E
LudcdpoBasa counbTpaumsa u Koppekuust UsmepeHumn
E.1 UudpoBasa hunbTpauus nuamepeHunin

E.1.1 Ona ocnabneHuss BAWAHWS BHELIHWX WMMYNbCHbIX
rnomMex Ha 3KCnyaTauMOHHble XapakTepucTuku npubopa B

=~ NAPAMETPbI MPUEOPA

nporpamMMmy ero paBoTbl BBeaeHa uUMdpoBas UNbTpPaLms "—'Bgib'
pesynbTaToB N3MEPEHA. -'—-v( of Ne...
dunbTpaumsi OCYLLECTBAETCA HE3aBUCMMO [AMS KaX4oro MoCTOAKHAA BpeMeH!
dunetpa in.Fd

Bxopa u npoBoguTtcs B ABa aTana.

E.1.2 Ha nepBom 3Tane dunbTpauum u3 TeKyLUnUX
M3MEPEeHUN  BXOAHbIX  NapaMeTpoB  OTUMbLTPOBLIBAIOTCS
3Ha4eHusl, UMeloLLMe SIBHO BblpaXXeHHbIE «NpoBaribi» Unu «BblIBpoch!».

[nsa atoro npubop BbIYUCHAET Pa3HOCTb MeXAy pesynbTaTaMu U3MEepPEHUIn BXOAHON BEMUYUHBI,
BbIMOMIHEHHbIX B ABYX MOCNEAHWX LMKNax onpoca, M CpaBHMBaeT ee C 3aAaHHbIM 3HayeHueM,
HasbiBaeMbIM Nonocol dunbTpa. Ecnu BbluncneHHas pa3HOCTb MpeBbIlAET 3afaHHbI Npeaen, To
npou3BoAUTCS MOBTOPHOE u3MepeHve. B crnyyae nomexu 3ToT hakT MOATBEPAMTCA MOBTOPHBLIM
N3MEepPEHVEM 1 NOXHOE M3MEPEHNE aHHynMpyeTcs. Takon anropuTMm No3BonseT 3almTuTb Npudop ot
BO34ENCTBUS €AMHUYHBIX UMMYIBbCHBIX U KOMMYTALMOHHBIX NMOMEX, BO3HMKaIOLWMX Ha NPOW3BOACTBE
npu paboTe cunosoro o6opynoBaHUsI.

Monoca cwunbTpa 3apaeTcs B edvHMLAX M3MepsieMol BenuuuHbl napameTtpom in.FG ans
kaxxgoro Bxoga.

CnegyetT uMeTb B BuAy, 4YTO 4YeM OGonblue 3HaveHue [lonocbl unbTpa, TEM nyulle
NOMEXO03aLUMLLEHHOCTb M3MEPUTENBbHOrO KaHana, HO Npu 3TOM (M3-3a BO3MOXHbIX MOBTOPHbIX
MN3MepeHuin) Xyxxe peakuusi npubopa Ha GbicTpoe hakTM4eckoe M3MeHeHVWe BXOOHOro napameTpa.
Moatomy npu 3agaHum Monockl unbTpa crnegyeT yyYuTbiBaTb MakCUMarbHY0 CKOPOCTb U3MEHEHWUs
KOHTPONMMPYEMOW BEMWYMHDI, @ TaKKe YCTaHOBMEHHYIO ANs AaHHOro [laTynka neprnoanyHOCTb onpoca.

Mpn HeobxoAMMOCTN AaHHbIA PUNBLTP MOXET ObiTb OTKMIOYEH YCTAaHOBKOMW HYNEBOro 3Ha4eHus
napameTpa in.FG.

E.1.3 Ha BTOpOoM 3Tane cunbTpauum OCYLLECTBNSAETCA CrnaxuBaHne (oemndupoBaHue)
CurHana c Lesnbio YCTpaHeHUs LLYMOBbBIX COCTaBMNSHOLLMX.

OCHOBHOW XapaKkTepuUCTMKOW CcriaxuBatowero dunbtpa asnsetca [locTosHHas BpeMeHU
dunbTpa — NHTEpBar, B Te4eHne KOToporo curHan gocturaeT 0,63 OT 3HAYEHMS KaXO0ro U3MepeHus.

[MocTosiHHasa BpemeHn dunbTpa 3agaeTcs B cekyHaax napameTtpom in.FD ans kaxgoro Bxopa.

CnegyeT MOMHUTb, 4YTO YyBenuyeHWe 3HayeHusi [ocTosiHHOW BpemeHu unbTpa ynyywaeT
NOMEXO03aLUMLLEHHOCTb KaHarna U3MepeHusi, HO OHOBPEMEHHO YBEMWUYUBAET €ro MHEPLIMOHHOCTb, T.
e. peakums npubopa Ha BbICTpble M3MEHEeHWS BXOAHOW BENUYNHBI 3aMeansieTcs.

Mpn HeOBXOAMMOCTU AaHHbIA PUNBLTP MOXET ObiTb OTKMIOYEH YCTAaHOBKOW HYNEeBOro 3Ha4eHus
napameTtpa in.FD.

BpemeHHble gnarpamMmmbl paboTbl LMdpoBbIX OUNbTPOB NpeacTaBreHbl Ha pucyHke E.1.

v [Nonoca guneTpa in.FG
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MpunoxeHue E. LucdpoBasa hunbTpaums n Koppekumsa nusmepeHuin

THSM
Td)arr
- =
a) Kontponupyemas temnepartypa 6) PUNbTPbI OTKNIOYEHbI
TMSM T 5
_____________ Ham
3apiaHHoe
- aHavenme in.FG
- t —t
B) BkniouveH ounbTp in.FG ') BknwoyeH punbtp in.FG mn in.Fd

PucyHok E.1 — BpemeHHble anarpammbl pa6oTbl LindpoBbix dunbTpos

E.2 Koppekuus uamepurenbHOW XxapaKTepucTUKN AaTYNKOB

E.2.1 [Ons ycTpaHeHWs HayanbHOW MOrpelHoCcT! npeobpa3oBaHnst BXOAHbIX CUrHanoB W
NOrpeLIHOCTEN, BHOCUMbIX COEAMHWUTENbHLIMU NPOBOAAMU, W3MEPEHHbIE U  OT(UNBbTPOBAHHbLIE
npnbopoM 3HaYEeHNs MOTyT OblTb OTKOPPEKTUPOBAHDI.

B OBEH TPM151 ans kaxgoro Bxoga ecTb ABa Tvna KOPPEKLMU, C MOMOLLBIO KOTOPbIX MOXHO
OCYLLECTBNSITb CABUI Y U3MEHEHMWE HAKIIOHa U3MEPUTENbHON XapaKTEPUCTUKM.

E.2.2 CaBur xapakTepmcTUKKN OCYLLECTBNSETCSA NyTeM

npubaBneHMst K  W3MEepPeHHON  BEMUYMHE  3HAYEHUs, .-“:-qllA;iMEerl NPUEOPA

3ajaHHOro napameTpom in.SH [gns fganHoro Bxopa. =B DBi:In e

3HaueHne CpBUra XapaKTepuCTUKM AaTunka 3afaeTcs B  CaBIr XapaKTepyCTHN Samanea in. SH
€MHNLIAX N3MEPEHUs! (PU3UUECKON BEMUUMHBI 1 CITYXUT OIS + HaiioH XapakTepvcTakH Aatuinka in.SL
YCTpaHeHUs BMUSIHUS HAYanbHON MOrPELIHOCTM NEPBUYHOIO

npeobpasoBarens (HanpyumMep, 3HayeHus Ry y TepmonpeobpasoBarteneii CONpoTUBEHUS).

MNpumeyanne — Mpu paboTe ¢ NNaTMHOBLIMKM TepmonpeobpasoBaTensMy CONPOTUBIEHNS Ha
3afaHHoe B NapameTpe in.SH 3HayeHMe cOBWra HaknagblBaeTCsl Takke KOPPEKUUs HENMUHERHOCTU
HCX gatuvka, 3anoxeHHas B nporpamme o6paboTku U3MEPeHUi.

MpuMep caBura M3MepUTENbHON XapakTepUCTUKK rpadpuyeckin npeactasneH Ha pucyHke E.2.

E.2.3 U3ameHeHMe HaKNOHa XapaKTepPUCTUKMN OCYLLECTBNSAETCH NyTEM YMHOXEHUS U3MEPEHHOWM
BEMUYMHBI Ha MOMPaBOYHbIA KO3DULMEHT B, 3HaYeHMe KOTOpOro 3apaeTcs Ans kaxaoro OaTynka
napametpom in.SL. [aHHbIN BWA KOppeKuuM MOXeT ObiTb WCMONb30BaH Ans KOMMNeHcauuu
norpewHocTen cammux [atymkoB (Hanpumep, nNpu OTKNOHEHMM Yy TepmonpeobpasoBaTtenen
COMPOTUBIIEHNST NapaMeTpa o OT CTaHOapTHOro 3HaYeHWs!) UMW MOTPELUHOCTEN, CBA3aHHbIX C
pa3bpocoM COMPOTMBMEHUI LUYHTUPYIOLWMX pe3nucTopoB (npu paboTte c npeobpasoBaTensvu,
BbIXOOHbLIM CUrHANIOM KOTOPbIX SABMISIETCS TOK).
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MpunoxeHue E. UndpoBas punbTpaumns m kKoppekumsa usmepeHum

T,°C 1,°C
L 3 /
s
100 | / 100 F /
6e3 koppexunmn Vs | 6e3 koppekuuu 7/
8 | L7, 8 f |/
L P | ,
o 60 60 -
= b ) s /
1 40 | 7/ C Koppexuuen a0t / C KOppeKuyen
z L, T=Tyau+in.SH [ / T=Tyau*in.SL
g wp”7 20 b 7
0 20 40 60 8 10 Ty, °C 0 0 4 & 80 10 T,°C
N3M?
_ AR 50 (713 (Rrcm, Om) (50) 713 (Rycw, OM)
Rutem  Ro
PucyHok E.2 — Koppekuus PucyHok E.3 — Koppekuus
«COBUI XapaKTepUCTUKN» «HAKIJTOH XapaKTepUCTUKN»

3HaveHne nonpaBoYHOro koadduuveHTa O 3agaeTca B 6e3pa3MepHbIX eanHMLax B AnanasoHe
0,900...1,100 n nepepn ycTtaHOBKOM MOXeET BbiTb onpegeneHo no opmMyne:

ﬁ = nchaxr H nVI3M1

rae B — 3HayeHWe nonpaBoYvHOro ko3 ULMEHTa, ycTaHaBNMBaeMoOro napameTpom in.SL;
Mgpaq — PAKTUHECKOE 3HAYEHNE KOHTPONMPYEMOW BXOOHOW BENUYMHBI;
Mysw — M3MepeHHoe NpMBOPOM 3HaAYEHNE TOW Xe BENUYNHBI.
MpymMep M3MEHEHUs! HaKIOHa WM3MEPUTENbLHOW XapakTepUCTUKW rpadmyeckn npeacTaBrieH Ha
pucyHke E.3.
Onpegenntbe  Heo6X0AMMOCTb BBEAEHWS MOMPaBOYHOrO Ko3adbdULMEHTA MOXHO, W3MeEpUB
MakcumanbHoe unu 6nuskoe K HEMy 3HavyeHue napameTpa, rge OTKIOHEHUE HaKMoHa U3MepPUTENbHON
XapaKTepuUCTUKM Hanboree 3amMeTHO.

BHumaHue! 3apaHve KOPpPEKTUMPYIOLMX 3HAYEHWUW, OTMMYAIOLLMXCSl OT 3aBOACKUX YCTAHOBOK
(in.SH=000.0 n in.SL = 1.000), u3meHsieT cTaHOapTHble METPOOrMYECKUE XapaKTEPUCTUKM
OBEH TPM151 u© [omKHO nNpou3BOAWUTLCS TOMbKO B TEXHMYECKM OBOCHOBaHHbLIX —Cry4asx
KBannUUMpPOBaHHLIMK cneumanucTamu.
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Mpunoxenue X. MUO-perynsatop 1 napameTpbl €ro HACTPOWUKHU

MpunoxeHue X
NMUAO-perynaTop n napameTpbl €ro HaCTPOMKU

.1 O6wme npuHumnbl NMAO-perynupoBanus. NMapametpsbl MNO-perynatopa

XK.1.1 MO-perynaTop u ero koacdhuumneHTbI

MWAO-perynatop (NponopunoHanbHo-MHTerpanbHo-guddepeHUnanbHblii  perynaTop) Bblgaet
aHarnoroBoe 3HayeHWe BbIXOAHOIO CUrHana, HarnpaBIieHHOE Ha YMEHbLUEHWE OTKIIOHEHWUs! TEKYLLEro
3HaYeHWs KOHTPONMPYEMOW BEMNYMHBI OT YCTaBKMU.

BbixogHown curHan MUO-perynatopa Y; paccumTbiBaeTcs no doopmyne:

I AE, 1 &
Yz':X 'E:'+Tu' Al : +_ZE}ArH3M

'p n3M Ty i=0

roe Xp —nonoca nponopLnoHansHOCTY;
E;j — pasHoCcTb Mexay YCTaBKOW 1 TEKYLLUMM 3HadYeHeM T;KOHTponMpyemMo
BENNYMHbI, UM paccornacoBaHue;

Tn — AncbdepeHumanbHas NoCTOSHHAS;

AE; — pasHoCTb Mexay ABYMS COCEAHUMU n3mMepeHnammn E; u E j;
Atyoy — BpEMS MEXY ABYMSI COCEAHUMM namepeHuamn T; n T y;
Tu — UHTErpanbHasi NoCTosIHHAS;

N
Z E. — HaKOmNmneHHas B i-i1 MOMEHT BPEMEHU CyMMa PacCoriacoBaHui (MHTerpansHas cymma).
1
i=0
Kak BuaHO 13 hopmynbl, cUrHan ynpaeneHns ABnseTcst CyMMON TPeX COCTaBNSALLNX:

—  nponopuuoHansHou (1-e cnaraemoe);

—  WHTerpanbHoW (3-e cnaraemoe);

- guddepeHumanbHom (2-e cnaraemoe).

MponopuroHanbHas cocTaBnsAoLas 3aBMCcMT OT paccornacoBaHus Ej, n oTBevaeT 3a peakumio
Ha MrHOBEHHYIO OLLMOKY perynmpoBaHus.

MHTerpaneHas cocTaBnsiowas CoaepxuT B cebe HaKoMeHHy OLLIVI6Ky perynmpoBaHuna
N -
ZE-AT 1 NO3BONSIET AOOUTLCA MaKCMMarnbHOM CKOPOCTU OOCTUXEHUA YCTaBKN.
I nm
i=0

IOnddepeHumnanbHaa cocTasnsolas 3aBUCUT OT CKOPOCTM U3MEHEHUSI paccornacoBaHus

AEi/ Aty v NO3BONSET YNyYllNTbL Ka4eCTBO NepexoaHoro npoLecca.
Ons  adbdekTnBHON  paboTbl NMna-perynatopa

Heobxogumo nopgobpatb ANA  KOHKpeTHoro obbekTa 7= MAPAMETPbI MPUBOPA

perynupoBaHus 3Ha4eHus Ko3ahbpurLmeHTOB nma- = Perynaropel

2= Perynatop Me...
perynsatopa X,, T U Tg (COOTBETCTBEHHO, napameTpbl Pb, 7= ML- perynatop

ti u td.ti, nocnegHun 3agaeTcs Kak OTHOLIEHWE Tp/Ty). ¥ Tonoca nponopumoHansioctd Ph

Hactporiky MWA-perynstopa pekomeHayeTcs ¥ ViHTerpanbas nocTofHkan ti -
BbINOMHATL B aBTOMaTnyeckom pexume (cm. n. 10.6). Mpu v Orhoueime ””qu}ePEHuHaJI"HOM !
HacTpolike BPY4HYIO Bbl MoxeTe onpeaennTb KAHTGIPabHON 1OCTORHHOM tdl. T
npuénuanTenbHble 3Ha4yeHus napameTpos nna-
perynsaTtopa no lMpunoxeruio X.2.
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NpunoxeHue X. MNO-perynatop n napameTpbl €ro HaCTPOMKHU

)K.1.2 HomMuHanbHas BbIXO4HaA MOLIHOCTb. OrpaHuM4YyeHMe HaKOMMeHUsi WHTerpanbHOn

cocTaBnsoLlen

[MoBepgeHne obbekta npu  knaccudeckom  MALO-
perynmpoBaHun NpeacTaBrneHo Ha pyucyHke XK.1, TOHKas NnHKS.

Kak BugHo, npu anutensHoM Bbixoge Ha yctasky M-
perynsitop npou3BOAUT «MepeperynmpoBaHve» oObekTa.
«MepeperynvpoBaHme» CBA3aHO C TeMm, YTO B npouecce
BbIXO[a Ha YCTaBKy HaKOMWUIOCb O4YeHb Gonbluoe 3HayYeHue
WHTErpanbHON COCTaBMsoWwen B  BbIXOQHOM  CUrHane
perynsaTopa (MOLLHOCTH).

7~ NAPAMETPbI NPUBOPA
= Perynaropsl
= Perynatop No...
= NUA-perynarop
¥ BepxHee OTKNOHEHKHE 0T HOMUHATEHOM
BbIXOJHOA MoLlHoCTH i.UPT
v HitkHee OTKIOHEHNE OT HOMMHAIBHOI
BLIXOAHOA MOWWHOCTH i.min
v" HoMuHanbHaa MolHocTe P.nom

Mocne «nepeperynupoBaHns» HaYMHaETCs yMeHbLUEHWe
3HAYeHWUs MHTEerpanbHOW COCTaBMSIOLLEN, YTO, B CBOIO o4epeab, MPUBOAWUT K NMpoBarny Hwbke yCTaBku —
«HepoperynmpoBaHuio». TOMbKO nocrne oAHoro-AByx Takux konebanun MU[-perynAtop BbIXOAMT Ha
Tpebyemoe 3HayeHne MOLLHOCTY.

Bo wu3bexaHue «nepeperynvpoBaHus» W «HELOPErynMpoBaHus» HeobXxoaWMo OrpaHuunTb
CBEPXY M CHWU3Y 3HA4YEHNE HAKOMMEHHON MHTErpanbHON COCTaBMSIIOLLEN.

T
Yeraeka |——fif—— =,
T
Yerassa Bpema
Brixognan
MOLWHOCTE, %
P.nom pF—7—— ———
Bpems
HuTer- P
pansHas 0
COCTaBANAIO- =
was, % " pema
HTer-
W TN e panbHas
L S T COCTaBNNIO-
was, %
i.UPr
0 - 0 jeetei
Bpems i.min T Bpema
PucyHok X.1 PucyHok X.2

Mpumep. VimeeTcsi neyb, Ans KOTOPON U3 OnbiTa U3BECTHO, YTO ANS NOAAEPXKaHUS ONpeaeneHHon
ycTaBku TpebyeTtcs MowHocTb oT 50 % ao 70 %. Pa3dpoc mowHoctu B 20 % BbI3BaH U3MEHEHUSMU
BHELUHMX YCMOBWIW, HampuMep TemrnepaTypbl HapyxHOro Bo3gyxa. Toraa, BBOAS OrpaHuWveHune
VHTerpanbHON cocTaBnsioLei, T. e. 3agas napameTpbl i.min =50 % n = 70 %, Mbl MOXEM YMEHbLUNTb
«rnepeperynmpoBaHve» 1 «HegoperynupoBaHue» B cucteme (CM. pucyHok XK.1, Toncrast nuHms).

BaxHo! CnegyeT noHumarb, YTO OrpaHuyeHust napameTpoB i.min u i.UPr pacnpocTtpaHsitoTcs
TONbKO Ha MHTerparnbHyl cocTaBnstoLyto. KoHeyHoe 3HayeHve BbIXOAHOW MOLLHOCTM, NOny4yeHHoe
KaKk CymMMa MponopuMoHanbHOn, AnddepeHUmnansHOn UM UHTErpanbHOW  COCTaBMSOWNX, MOXET
nexatb BHe NpefenoB, 3afaHHbiX i.min u i.UPr. OrpaHnyeHMe KOHEYHOro 3Ha4yeHWs1 BbIXOLHOMN
MOLLHOCTM B CMCTEMe 3agdaeTcs napameTpamu P.min u P.UPr (cm. n. 3.1.6.4).

Ona ymeHbLleHWs konebaHui npu nepexonHbIX npoueccax MOXHO Takke 3ajaTb HOMUHAambHY
MOLLHOCTb. HOMMHanbHasi MOLHOCTb — 3TO CPEeAHssi MOLUHOCTb, KOTOpPYK Hado nodatb B OObeKT
perynupoBaHus Ans AocTwxeHust Tpebyemon yctaBku. B Halem npumMepe HOMUHaMbHYH MOLLHOCTb
P.nom HyxHO 3apatb paBHom 60 %. Torga npu paboTe K 3HAYEHUIO BLIXOOAHOW MOLLHOCTH,
paccunTanHoin MWO-perynsitopom, 6yaet npubaBnaTbcs HOMWHanbHasi MolwjHocTb. lMpu 3agaHwu
HOMWHANbHOMW MOLLHOCTM MapaMeTpbl OrpaHUYeHWs MHTerpana HeobxoouMo 3adaTb OT 3HAYEeHUs
P.nom. B HaweMm npumepe Ans AOCTMXEHUSA 3HAYEHWUs] MHTerpanbHon cocTaensawowen ot 50 % ao
70 % vi npu P.nom = 60 % Heobxogumo 3agatb i.min = —10 %, a i.UPr = +10 %.
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Mpunoxenue X. MUO-perynsatop 1 napameTpbl €ro HACTPOWUKHU

Pabota cuctembl ¢ 3agaHHOW HOMMWHANbLHOW MOLLHOCTBIO W OrPaHUYEHUSIMU MHTEerpanbHON
cocTaBnsoLLen nokasaHa Ha pucyHke XK.2. Kak BUAHO 13 pucyHka, nepexofHbiii NpoLecc npoTekaeT
HecKonbKo BbicTpee, T. K. 3Ha4eHUe BbIXOAHON MOLLHOCTM Cpa3y HauMHaeT pacTu oT P.nom, a He oT
HyneBoro 3HaveHus. Takke 3agaHune P.nom Heobxogumo npu ncnone3osanHum MN-perynatopa.

XK.2 OnpepeneHue napameTpPOB NpeaBapuUTeNibHOW HaCTPOMKMU perynsaTtopa

MprBeaeHHbIN Hke MeToq MO3BONAET OnpeaenuTb NpUbnuanTenbHble NapaMmeTpbl HaCTPONKM
perynsTopa Ans obecneyYeHns BO3MOXHOCTM MocreayoLwero npumeHeHnss TOYHOW aBTOHACTPOMKMK.
310 O6blBaeT HeobxoguMMO B Cnyyae, €Cnu MpoBefeHWe npeaBapuTenbHOW HAcTPOMKM B
aBTOMaTWM4ECKOM pexunmMe HegomnycTuMo.

[pybas oueHka napamMeTpoB perynatopa OCHOBaHa Ha BPEMEHHbIX XapakTepucTuKax
nepexoAHon YHKLMN 0bbekTa perynmpoBaHus. [N CHATUS NepexofHon yHKUMKM 0ObeKT BbIBOAAT
B paboyylo obnactb B py4HOM pexume, AOXMAAITCA CTabunusauum perynupyemon BefMuuHbl 1
BHOCSIT BO3MYLLIEHVE N3MEHEHNEM yrpaBnsioLwero Bo3aenctaus Ha AP, [% oT gnana3oHa n3MeHeHus
ynpasnsioLiero Bo3aencTausi]. CTpoaTt rpacduk nepexofHomn dyHKUmmM (cMm. pucyHok XK.3).

T tos

Rt e

Ty ¢
0T ti
PucyHok X.3 — Npadmk nepexogHon cpyHKLuUM

t

Ucnonek3ysa rpadvk, BeIYUCIUTE:
toG = t1 -7,
Vob = (T2 = T1)l(tes x AP),
T = 47,

Xp =2 X T X Vop,

roe: X, — nosoca nponopunoHansHoOCTK, ed. uam./%;
T — MNOCTOsIHHasA 3anasablBaHus, C;
tos — MOCTOSIHHAs BpEMEHU 06BbEKTA, C;
Vop — MaKCMMarnbHasi CKOPOCTb W3MEHEHUS PErynupyeMon BernvYMHbl MPU U3MEHEHUU
3a4aHusl Ha OfMH NPOLEHT, ef. uam./%/c;
Ti — WHTerpanbHas NnocTosiHHas, C;
T, — ycTaHOBMBLUEECS 3HAYEHME PerynnupyemMon BenuyuHel, [ed. nam.];
T, — HavanbHoOe 3HayeHue, eq. usm.;
AP — un3MeHeHuWe ynpasnsioLwero Bo3gencTams, %.

Koadbdpuument  T,/T, (napametp td.ti), onpegensoowmn gono  AuddepeHumansLHom
cocTaBnsiowen, Bolbupaetcs n3 nitepeana [0,1...0,25].

KoHkpeTHoe 3HayeHue ‘CA/TM 3agaeTcda C Yy4eToM pealbHbIX yCJ'IOBVIVI aKcnnyataumm w“
XapakTepUCTUK UCNONb3yeMbIiX TEXHUYECKUX CpeacTB. Onsa Toro, 4ToO6bI onpefenntb ontumMmalribHoe

3Ha4yeHne T,/T,, HEOOGXOAMMO COMOCTaBUTL PaboTy CUCTeMbl B pearnbHbIX YCHOBUSX dKChnyaTaumu
npu ABYX-TPEX PasfnyHbIX 3Ha4YEHUSX T,/ T, (Hanpumep, npu T,/T, = 0,1; 0,15 1 0,25).
Mo ymonyaHuio BBeaeHo 3HayeHue T,/T, = 0,15.
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MpunoxeHue WN. 3apaHue 3agepxxeK And AByXno3uuMOHHOIo perynstopa

MpunoxeHune U
3apgaHue 3aaepXxeK AnAa ABYXMNO3ULIMOHHOrO perynsaTtopa

3apaHune 3agepxek Ans  [syxnosuumoHHoro (ON/OFF) perynsitopa wucnonb3ytoTcs npu
ynpaBneHMn TEXHONOrMYeckuM obopyaoBaHUEM, K KOTOPOMY NpeabsiBMSOTCS XeCTkue TpeboBaHus
no pexvmMy paboTbl.

MprvmMepoM MoXeT BbITb HACOC MM KOMMPECCop, KOTOPbIA Henb3si BKINoYaTb CIIULLIKOM Yac TO Ui
Herb3sl BbIKMoYaTb, €Crv OH He npopaboTan 3afjaHHOe BPEMS, WNU Hernb3si BKI4YaTb, €CNN OH He
«OTAOXHYN» HeobxoaMMoe BpeMs.

Takke ucnonb3yst 3agepxkku [BYXMO3WLMOHHOIO pEerynstopa, MOXHO Mpu CTapTe CUCTEMbI
obecneunTb BKMOYEHME ofHOro oBopyaoBaHMs Nocrne TOro, Kak Apyroe 3anycTUTCs U BbIMOET Ha
Tpebyemblii pexum paboTbl.

WU.1. 3apepxku BKNHOYEHUA/BLIKIIOYEHWUS UCNONTHUTENBHOIO MexaHu3ma

3agepXKkuM  BKMKOYEHUST U BLIKIMOYEHUS  UCMONHUTENbHOTO  MexaHu3ma  UCKI4aT
KpaTKOBpEMEHHbIe U NOoXHble cpabaTbiBaHusi PerynaTtopa v Tem cambiM NpedoTBpalLaloT MUKOBbIE
BkrtoveHusa M.

Onsa [1Byxno3nUMOHHOIO perynsitopa MoXHo 3aaaTthb ABe 3aJepXKKU:

- BpeMms 3agepxku BknodeHusa VIM dL.oF;

—  Bpewmsi 3agepXku BblkntoyeHns M dL.on.

B MomeHT, koraa Perynsitop gomKkeH nepekniountb coctosiHue VM, HaumHaeTcs oTcueT BpeMeHu
3adepXKkn Un nepeknoyeHve 6rnokupyetca. Mo wncteyeHun BpemeHu 3agepxkku dL.oF (dL.on)
NpoM3BOAMTCA NPOBepKa BbIXOAHOIO curHana Perynstopa, u ecnv ero 3HauyeHue He U3MeHWNoch, To
cocTtosiHne MIM nepekniovaetcsi.

PaboTa [1Byxno3numMOHHOro perynsatopa ¢ 3agep)Xkamm nokasaHa Ha pucyHok U.1.

T
spems<dL.oF
Ycraska + HYS.C/2 — 4————\ __________
Ycraska E \
Yeraska — HYS.C/2 7= e \—_;
| 1
| | spewa<dLon || 1 ]
| | | 4":--(—; i
| | I i ! i
b | P!
: : Ir } } ]' -
| I
Coctoswue | | | o ! Bpema
Harpesatens Pl | Ges sanepxex B
BKA. B e —— i
| | 1 ) i
BbIKN. 1 - -
Pl I | Bpemsa
Cocrosuue § | : } | |
"Harpeeatens” l : ¢ 3anepxKamu : :
wa. T
i i -
BbIKA.
Bpema
dL.oF dL.on

PucyHok U.1 — Pa6oTta [1IByXxno3MLUMOHHOIO perynsatopa ¢ 3agepxkaMmu
BKNOYeHus/BbiknoYeHua UM
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MpunoxeHue WU. 3apaHue 3agepxek ans ABYXNO3ULUOHHOIO perynsaTtopa

W.2. YpepxaHue NCNONHUTENbHOIO MeXaHn3mMa BO BKITHOYEHHOM/BbIKITIOYEHHOM COCTOSIHUM

YnepxaHne VIM BO BKMHOYEHHOM UMW BbIKIIOYEHHOM COCTOSIHUM MOXET MCMOMb30BaTbCA OISt
3aWUTBI TEX UCMONHUTENBbHBIX MEXaHWU3MOB, KOTOPbIE MO CBOUM TEXHUYECKUM XapaKTepucTukam He
MOryT 3anyckaTbCs, NMoKa He MPOCTOSNU OnpeaerieHHOro BPeMeHW, UMM TeX, KOTOopble He MOoryT
BbIKNOYaTLCS, He 0TpaboTas onpeaeneHHoe BpeMmsi.

Ona  [OBYXMO3UUMOHHOTO  perynsitopa  MOXHO — 3agaTb  BpeEMSl  yAepXaHus  BO
BKITIOYEHHOM/BBIKITIOYEHHOM COCTOSIHUM B NnapamMeTpe Ht.on.

B momeHT, korga coctosiHne MM nepeknioyaeTcs, HaUMHaeTCs OTCYET BPEMEHU yAepXaHusi, B
TeyeHne KkoToporo obpaTHoe nepeknioveHne VM 6nokumpyetcsa. Ecnn no wcteveHnn BpemeHu
yaepxanust Ht.oF (Ht.on) 3HayeHue BbIXoAHOroO curHana Perynsitopa u3ameHunoch, To coctosiHue M
nepeks4vaeTcs.

Pa6oTa [1Byxno3nuUMOHHOro perynstopa c yaepxxaHvuem nokasaHa Ha pucyHok A.2.

T

Yeraska + HYS.C/2 e e
Yeraeka

Yeraeka — HYS.C/2

I
|
i Bpems
Cocrosxue b
"HarpesaTtens” fes ynepxanus |
BEKN. T | T T
BhIKN. ' -
I Bpemsa
Cocrositme § | .
"Harpesatens”| | ¢ ygepxaHuem :
BKJ. ! i
1
BbIKN. -
Bpema
_ Ht.oF | Ht.on

PucyHok U.2 — PaGoTa [1Byxno3uLMOHHOro perynatopa c yaepxaHuem UM Bo
BKITHOYEHHOM/BbIKNIOYEHHOM COCTOSIHUM

Ecnu BpeMsi 3afepXKu nepekrnioyeHUs 3agaHo nonb3oBaTtenem (cm. n. W.1), To otcueT
BPEMEHW YAEepXaHuWsl HaymHaeTCcs C MOMEHTa pearbHOro nepeknoveHns VM, T. e. ¢ y4yeTom
3agepxkn dL.on.

O6patHoe nepeknioyeHne VIM no ucteyeHun BpeMEHW yaepXKaHusi Takke NPOUCXOAUT C y4ETOM
3a0ePXKKH.

Mpwn cTapTe nporpaMmbl TEXHOMOrA, a Takke NPU Nepexofe C Lara Ha Lar uHorga TpebyeTca
yoepxanme UM B BbIKMHOYEHHOM COCTOSIHUKM. OTO OblBaeT HeoOXO0AMMO Ansl BbiXxOAa Ha PexuMm
[0MonHUTeNbLHOro obopyaoBaHus.

Bpemsi yaepxaHust MMM B HayarnbHOM COCTOSIHUM MpW CTapTe WU nepexofe Ha HOBbIM wwar
3agaeTcs B napameTtpe Ht.oF.

BHumaHue! Paborta napametpa Ht.oF pacnpocTpaHseTcs Ha nepexod C BbIKMHOYEHHOTO
COCTOSIHMSI MpW 3afjaHHOW 30He He4vyBCTBUTENbHOCTU B napameTpe db. MNogpobHee o pabote
napameTtpoB Ht.oF n dL.oF cmoTpu B nonHom pykoeoacTtee Ha OBEH TPM151.
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MpunoxeHue K. KpaTkoe onucaHne ucnonHeHum npuéopa

MpunoxeHue K
Kpatkoe onucaHue ncnonHedun OBEH TPM151

Mpn6op OBEH TPM151 BbinyckaeTcs B HECKOMNbKMX UCMOMNHEHUsIX. CMeHa UcnonHeHus npubopa
ocCyLlecTBNseTCA C nomMolbio nporpammbl «KoHdurypatop TPM151» nytem 3anucu B npubop
cooTBeTcTBylOWEro danna (cMm. n. 8.7.2). Npu aTOM crnepyeT yuuTbiBaTb, YTO NWLUEBbIE NaHemnu
nNpuBopoB pasHbIX UCMOMHEHUA MOTYT OTNMYATLCS.

Kpome Toro, nonb3oBaTernb MOXeT CO34aTb 3akasHylo koHdurypaumio npudopa OBEH TPM151,
coyeTallyto B cebe anemMeHTbl pasHbIXx WCMOMHeHW. [lonb3oBaTenb MoxeTe caenaTb 9TO
CaMOCTOATENbHO MMM BOCMONb30BaTbCA ycnyramum komnaHun OBEH, obpatuBwunce no agpecy
support@owen.ua.

Mepen cosgaHnem COBCTBEHHOrO MWCMOMHEHMs HeobXoAMMO U3yunTb onucaHve 6as3oBoro
npubopa OBEH TPM151 Ha koMnakT-gucke, NoCTaBnsieMoM B KOMMIEKTE C NPUGOPOM.

OBEH TPM151-01. [OBa kaHana MoLIAroBOro perynupoBaHus MO W3MEPEHHON BenuuuHe,
Kaxabli KaHan nopkntoveH k cBoeMy BbixogHoMy anemeHTy. Perynatop MoxeT paboTaTtb B pexumMax
MA n ON/OFF.

TPM151-01
Jarime = — HM1 (narp 1
1
/o— PETYNATOP 1 |—-o-‘ ANOMENT 1%——"["\-"\"’\-"'\-"'\(] J_
Jarime l = = WM2 (narpesatens]
2
/o— PETYNATOP 2 [ | anewenr 2 | t

PucyHok K.1 — OBEH TPM151-01

OBEH TPM151-03. OgHokaHanbHOe MoOLLIaroBOe perynupoBaHue. YnpaBrneHue 3afBUXKKOW C
[aTYMKOM MONoXKeHust unu 6es Hero.

TPM151-08 s
e oan ey
i 2::::; H PEMYISTOP
zf; B o ey - ?;ﬁ::? I;.
iR R ]
| ]
L

PucyHok K.2 - OBEH TPM151-03

OBEH TPM151-04. OpHokaHanbHOEe MOLlAaroBoe perynMpoBaHve Mo WU3MEPEHHON Unn
BbIYMCMNEHHON BenunumHe. MimeeTcst 6ok KOHTPOMS HaxoXAEeHUs BEMNUYMHBLI B AOMYCTUMBIX FrpaHuLax
(MHcnekTop). CurHan ot MHcnekTopa nogaeTcs Ha BbixogHOM anemMeHT 2, kK KOTOPOMY nofknovaeTcs
CpeacTBO aBapUNHOW CUrHaNM3aLmum (namna, 3BOHOK U T. 1.).

TPM151-04
JIETET = — WM (warpesatens)
1 BXOAHOR
/’ 5 PETYIIATOR |— | anement 1 |7
HYMC-
Harime
2 Brxognoi
p— WHCMEKTOP H BNEMET D I—

PucyHok K.3 — OBEH TPM151-04
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Mpunoxexue K. KpaTkoe onucaHne ucnonHeHum npubopa

OBEH TPM151-05. OgHokaHanbHOe nowaroBoe perynupoBaHune, npu 3Tom YcTtaska Perynatopa
MOXeT ObITb CKOppPeKTMpoBaHa Mo onpeAeneHHoN YHKLUUM OT 3HaYeHus, u3MepeHHoro Ha Bxopge 2.
MmeeTcs 6nok MHcnekTopa, coeanHeHHbI ¢ BA2.

Hatume
1
A

JHatume
2

/D—

TPM151-05

T'patuk
YCTaBKM

BrixogHoi
anement 1

WM (Harpesartens)

r.| PEFYNSTOP l_.l
)

4—‘ WHCNEKTOP H

BrxogHoi
anement 2

Curnanuzaumus

TPM151-06
Jlaring
o]
Harume
2 Tpadmk
YCTABKH

PucyHok K.4 — OBEH TPM151-05

OBEH TPM151-06. OpgHokaHanbHoe MollaroBoe perynvpoBaHve 3agBukkod 6e3 partyuka
nonoxexusi. MNpu aTtom YcrtaBka Perynatopa moxeT ObiTb CKOppeKTMpOBaHa Mo onpeaeneHHown
YHKLUUN OT 3HaAYeHUs, U3MepeHHOro Ha Bxoge 2.

‘ PEMYNATOP

BrixoHoi
anement 1

},

Brxoanoi
aneMenT 2

MM

(3anemxxa)

PucyHok K.5 — OBEH TPM151-06

OBEH TPM151-07. OpHokaHanbHOe MoOLlaroBoe perynMpoBaHve Mo WU3MEPEHHON Unu
BbIYMCMEHHONM BenuunHe. 3Ta BenundmHa aybnupyetca Ha LIAM 4...20 MA, K KOTOpOMy MoAKnoyaeTcs
aHarnoroBbIl perncTpaTop.

Hatume
1
A

Hatume
2

)—

TPM151-07

Bovuc-
nHTENE

PETYNATOP H

BrxogHoi
anement 1

WM (Harpesarens)

H—Ew

PETUCTPATOP

Brxoghoi
aneMeHt 2

(Lam)

4..20 Mﬁ._

PucyHok K.6 — OBEH TPM151-07

OBEH TPM151-08. OpgHOBpemMeHHOe MOLLaroBoe perynmpoBaHue TemnepaTypbl U BaXHOCTW.
BbluncneHne BNaXHOCTU NPOU3BOAWTCHA MCUMXPOMETPUYECKMM METOAOM MO TemnepaTtype «CyXxoro» u
«BMaXHOrO» TEPMOMETPOB.

JIEYETTS
1

Jaruwk
2

&

TPM151-08

Brauwc-
nHTEnD

PETYAATOP 1 H

BrxogHoR
anement 1

WM1 (Harpesarens)

—.‘ PETYNATOP 2 H

BrixogHoR
anemeHt 2

WM2 (wanp.,
JACNOHKE

H

nojavw napa;

E

PucyHok K.7 — OBEH TPM151-08
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MpunoxeHue K. KpaTkoe onucaHne ucnonHeHum npuéopa

OBEH TPM151-09. OpHokaHanbHOe MOLWaroBoe perynvpoBaHve Mo W3MEPEHHOW Wnu
BbIYMCIIEHHON BenuunHe. Ha BTOpoW Bbixod npubopa MOXHO Ha OnpeAeneHHOM Liare nporpamMmmbl
nogaTb nepuoauMyeckve WMMynbCbl ANs  BKKOYEHUS  AOMNONHUTENbHOTO  06opyaoBaHUs  Unu

CuUrHanusauum o xoae TexHosrnorn4yeckoro npouecca.

WM (Harpesarens)

BrixonHoi [
anement 1 _’M—L

TPM151-09
Hatume
1 /,_—-[ Bxon 1 et H PETYNSTOP
Harime §
2 exeparop
/— MMNYNLCOB H aneMenT 2

Brixopson }7_. Tpefyouwee
NEMOA,

BRIMEHNAS

BLIKNKHEHHA

PucyHok K.8 — OBEH TPM151-09

OBEH TPM151-10. OpHokaHanbHOE MOLWaroBoe perynMpoBaHMe C MOMOLLb0 CUCTEMbI
«HarpeBaTeslb — XONOAWUNbHNKY» MO N3MEPEHHOW UM BbIMUCIIEHHOWN BENNYMHE.

TPM151-10
JIETETT
1 /o—
Buiymc-
Larm ANTENL
2 /o—

HM1 (marg

Buixoaroi
anement 1

M2 | ]

Buixoaroi
anement 2

PucyHok K.9 — OBEH TPM151-10
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