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Mpeaynpexaarowme coobLieHns
B O0aHHOM PYKOBOACTBE NPUMEHAKOTCA cnefytowimne npenynpexneHua:

OMACHOCTb
KntoueBoe cnoso OMNACHOCTb coobLiaeT 0 HenocpeACTBEHHOM yrpo3e onacHOM CUTyaLuu,

KoTopasi NpMBEdEeT K CMepTN Ui Cepbe3HOi TpaBMe, ECIv ee He NPeaoTBpaThTb.

BHMMAHUE
KntoueBoe cnoso BHVMAHWE coobuaet 0 noTeHuManbLHO onacHOM CUTyawmm, KOTopast MOXeT

NPUBECTM K HEOONbLUMM TpaBMam.

NPEQYNPEXOEHUE

KnitoueBoe cnoso MNMPEOYMNPEXOEHWE cooblwaeT 0 noTeHuManbHO onacHoOM cuTyaumm, Kotopas
MOXET NPUBECTU K NOBPEXAEHMIO UMYLLECTBA.

NMPUMEYAHUE
KntoueBoe cnoso NPUMEYAHWUE obGpaliaeT BHUMaHue Ha nornesHble COBEThI M peEKOMeHAaLUMK, a

Takke nHdopmauuio aAnga agdekTMBHOM 1 6esaBapuiiHon paboTebl 060pyaoBaHMS.




Ucnonb3yemble abopeBuatypbl

LBA — (Loop Break Alarm) aBapus o6pbiBa KOHTYpa perynmpoBaHus;
Al — aKTUBHbIV JATYMK;

AHP - aBTOMaTu4eckas HacTpovika perynaropa;

AL — aHanoro-uundpoBon npeobpasoBarens;

BYWM — 6rok ynpasneHust UCNoNHUTENbHBbIMWU MEXaHU3MaMu;
BY — BbIXxOo4HOE YCTPOWNCTBO;

B3 — BbIXOOQHOW 311IEMEHT;

N3 — gatymk NoNoXeHNs 3a0BUXKKN;

UM — ncnonHnTenbHbIN MEXaHU3M;

KXC — koHTpOnb xonoaHoro cnasi;

JY — nornyeckoe ycTponucTBo;

HCX — HoMUHanbHas ctatuyeckas XxapakTepucTumka,

MU (-perynaTtop) — nponopumoHanbHO-MHTEerpanbHo-anddepeHUmanbHbli (perynstop);
MNC — npeobpasoBarens curHana;

TN — npeoGpasoBaTternib TEPMOS3SIEKTPUYECKUI (TepMonapa);
TC — TepMOMETpP CONPOTUBIEHNS;

TCM — TepMOMETP CONPOTUBIEHNSA MEAHBIN;

TCI — TepMOMETp CONPOTMUBIIEHUS NNTATUHOBBIN;

T3OH — TepmoanekTpoHarpesarerns;

LIAMN- undpoaHanorosbli npeobpasoBaTens;

LU — undposom uHaukarop.

LWUM — LunpoTHo-MMnynbcHas Moaynsaums.



Ucnonb3yemble TepMUHbBI

Bnok ynpaBneHuna WUCNoNHUTeNbHbIM MexXaHU3MomM -— I'IpOFpaMMHI:II7I Moaynb, KOTOprI7I Nno3BONAET
ynpaenAaATb OAHUM UCNOJNTHUTENIbHbIM  MEeXaHU3MOM Npu noMoLwn OAHOMo WM HEeCKOJIbKMX BbIXOOHbIX
ONeMeHTOB, NOAKIIYEHHbIX K JaHHOMY 6]'IOKy.

Bbluncnurenb — I'IpOFpaMMHbIVI MoAylib B COCTaBe KaHana nOna BblYUCIeHud BbIXOOHOW BENUYMHBI MO
OAHOMY WUITN HECKOJNMbKUM BXOAHbIM 3Ha4Y€HUAM.

BbixogHoe yCTPOMCTBO — KOMMNMEKC NPOorpamMMHO-annapaTHbIX Mogyfen B COCTaBe KaHana perynmpoBaHuns,
Bkrtovatowmn NC, BYVM n B3. OcywecTenseT cBA3b Perynsatopa ¢ BHELWHMMMW YCTPOUCTBaMM.

BbIxogHOW aneMeHT — I'IpOFpaMMHO-aI'II'IapaTHbIVI MOoAylb B COCTaBe KaHana, cny>+<aLu,m7| ana nogknto4YeHuaA
NCNONMHUTENbHbIX MEXaHN3MOB.

Mmsa napameTpa — Habop CMMBOIOB, OAHO3HAYHO ONPeAEnsLWNIA JOCTYN K NapaMeTpy B npubope.

UHpekc napameTpa — 4uUCIioBO€ 3Ha4dYeHune OnAa pasrnmnyeHnAa OOHOTUMNHbIX 3J1eMEHTOB C OAMHAaKOBbIMU
NMMeHaMun.

MHcnekTop — NporpamMMHbIil MOAy b B COCTaBe kaHarna, KOTOpbI KOHTPOSIMPYET HAaXoXaeHUe perynmpyemon
BEMUYMHBLI B AOMYCTUMbIX FpaHuLiax.

MHdopmaumnoHHbIM napameTp — napameTp, NpegoCTaBnAWMI CMPaBOYHY MHAOPMaUMIo, HO He
BMMSOLWUNIA Ha PYHKLMOHMPOBaHMe npmbopa. MoxeT BbITb Kak M3MEHAEMbIM, Tak U HEU3MEHSEMbIM.

WcnonHuTenbHbIN MeXaHU3M — yrpaensiemoe NpMbopoM BHELLHee YCTPOWCTBO, KOTOPOE MOXET U3MEHSTb
perynmpyemyto BenuumHy.

AcnonHuTtenbHbIN MexXaHU3M 2-X MNO3UUMUOHHbLIA — WCMNONMHUTENbHBLIN MEXaHU3M, MWMeLWnn aBa
nonoxenus: «BKIT» n «BbIKI».

UcnonHutenbHbIn MexaHU3M 3-X MO3ULMOHHBbIM (3aABWXKKA) — WCMOMHWUTENbHBIA  MEXaHW3M,
yrnpaBnsgembli TPEMS TUNamMu CUrHanoB: «6onbLue» / «MeHbLIe» / «BbIK.».

Kanan — rpynna anemeHTOB npubopa, npedHasHaYeHHbIX ANnd PerynupoBaHus W/MM MOHUTOPUHIra
U3MEHeHNss odHOW  (U3NYEeCKOW BenuuYMHbl  (TemnepaTtypbl, [aBneHuss W Ap.), Bbl4MCNAEMOWn
(kOHTpONMpyemMoW) No pe3ynsrTataM N3MepPeHNUst O4HUM UIM HECKONBbKUMU AaTYnKamu,

KoHdurypaums — cCoBOKYNHOCTb 3HAYEHUIA BCEX NapaMeTpoB, onpeaensiolmx paboTty npuéopa.

MacTep cetn — npubop (nnm MNK), nHMuMmpyroWwmMin obMeH AaHHBIMU MeXdy OTNpaBUTENeM 1 nonyyaTenem B
cetn RS-485.

Moaudukauma (nporpaMmmMHas) — COBOKYMHOCTb 3HAYE€HUA OCHOBHbLIX MapamMeTpoB, KOTOPbIE ONpeaensioT
paboTy npubopa. 3anMcbiBaeTcs B SHEProHE3aBUCUMYHO NaMSATb Ha 3aBOAE-U3rOTOBUTENE.

Ha3BaHue napameTpa — CNOBECHOE ONMUCaHWe NapameTpa, oTpaxaloLlee ero CyTb.
«HarpeBaTtenb» — UCNONMHUTENbHbIA MEXaHW3M A1 YBENNYEHUS] 3HAYEHUST PETYINIMPYEMO BENNYMHBDI.

O6bekTt nornvyeckun (OOBLEKT) — COBOKYMHOCTb MPOrpaMMHbIX MOAYSEN, nNpedHasHavyeHHbIX aOns
ynpaBneHnst ogHNM OU3nN4eCcKMM OObEKTOM.

OGBLEeKT hU3NYECKUin — YyCTPONCTBO/YCTaHOBKa ANs OCYLLECTBIEHMS] TEXHONOMMYECKOro npoLecca, KOTopbI
XapakTepusyeTcst HabopoM perynmpyemblix NapaMeTpos.

MapameTpbl onepaTuBHbIE — [AaHHble O TEKyLEM COCTOSHMM K npouecce paboTbl (perynMpoBaHns W
MOHWTOPWHra) npubopa.

MapameTpbl KOH(UrypaUMOHHbIe — MapameTpbl, onpedensoLlmne KoHdurypaumio npubopa (3agatorca ¢
MOMOLLIbIO MPOrpamMMbl-KOHdUIrypaTopa v ¢ NMMLEBON NaHenm).

MapameTpbl ceTeBbIe — CreUnanbHble KOHUIypaLUoHHbIE NapamMeTpbl, onpeaensiowme paboty npubopa B
cetn RS-485.

MNpeoGpasoBaTenb curHana — nNpPorpamMMHbli MOZynb B COCTaBe KaHana perynupoBaHusi, KOTOpbIN
orpaHW4YMBaET U pacnpenensieT BoIxoaHol curHan Perynatopa.

MporpammHbIM Moagynb — 6rok nporpammbl NpMbopa AN BbINOMHEHUS KOHKPETHOro AencTteus. B npnbope
MOXeT BblTb HECKOSbKO OAHOTUMHBLIX MPOrPaMMHbIX MOAYIEW.

Pernctpatop — nporpamMmHbii MOAyNb B COCTaBe KaHana, npedHasHavyeHHbli Ans npeobpa3oBaHus
BENWYMHbI, NpULLeaLLen ¢ Beluncnntens, B aHanoroBbi curHan. MNepepaet curHansl Ha BY tuna LIATT.

PerynﬂTop - I'IpOFpaMMHbII7I MoAdynb B COCTaBe KaHana, KOTOprI7I nogaepXxmBaet MU3MEPEeHHY Wunu
BblYMCNEHHOWN BEMMYUHbI Ha 3a4aHHOM YPOBHE.



CucTtema UCNOMHUTENbHLIX MEXaHU3MOB — pyrnna UCMONHUTENbHBIX MEXaHWU3MOB, yrpaBnsiemMas OgHUM
CUrHasiom oT OfHOro perynsaTopa.

CnyxebHbIA napameTp — napameTp, KOTOpbIii NPegoCTaBnseT CrpaBoYHY MHADOPMALMIO Y BIUAIOLLMIA Ha
(pyHKUMOHMpPOBaHWe NpuGopa. MapameTp 3alluLLeH OT peaakTUPOBaHuS.

YcTaBka — 3agjaHHoe 3HayeHue (Ouanas3oH 3HayeHwuit), B Mpedenax KoToporo npubop nopaepXvBaet
N3MEPEHHbI CUrHAMN UMK BbIYMCIIEHHYH BEMUYMNHY.

dopmMaT gaHHbIX — TUM 3Ha4YeHU napameTpoB. PasnuyaloT cneayowme doopmarthl: Lenoe YMCro, YMCHo C
nnasatoLLEeN TOYKOW 1 ap.

«XonoaunbHUK» — NCMONTHUTENbHbIN MEXaHWU3M A4 YMeHbLUEeHNA 3Ha4YeHnaA perynmpyemoﬁ BEITNYUNHBbI.



BBeageHue

HacTtoswee PykoBoACTBO MO 3KcnnyatauuvuM npeaHasHayeHo And  O3HaKOMMeHuWst obcnyXusaroLlero
nepcoHana ¢ yCTpOWCTBOM, MPUHLIMNOM LENCTBUS, KOHCTPYKUMEN, paboTon N TEXHUYECKUM 0OCHyXMBaHMEM
n3meputensa-perynsitopa MmukponpoueccopHoro TPM148, B ganbHenwem no TeKCTy MMEHyemoro «npubop»
nnm « TPM148».

Mpnbop Bbinyckaetca cornacHo TY 4217-015-46526536-2008.

MpuGop u3roTaBnMBaeTCs B pasfMyHbIX MOAUMUKAUUSX, 3alUMGpPOBaHHbIX B KOAE MOSIHOMO YCIOBHOMO
o603HavYeHus:

TPM148-X — npnBop B koprnyce WMTOBOro kpenneHns L4,
TPM148-X.lL7 — npnbop B Kopnyce WMToBOro kpennexus L7,
roe X — TMn BCTPOEHHbBIX BbIXOAHbIX YCTPONCTB.

Tvnbl BCTPOEHHbIX BbIXOAHbIX YCTPONCTB:

P — pene anekTpomMarHuTHoE;
K — ontonapa TpaH3ucTopHas n-p-n-tuna;
C —ontonapa CUMUCTOPHas;
U — LUAI «napameTp-Tok oT 4 7o 20 MA»;
T — BbIXO4 4Ns yNpaBneHUs BHELLUHUM TBEPOOTENbHbIM pene;
Y — LAl «napameTp-HanpsikeHne».
Mpumep 0603Ha4YeHnst npubopa npu 3akase: TPM148-CCCCPPPP.

MpuBeneHHoe ycrnoBHoe 0603HayeHWe yKasblBaeT, YTO WU3rOTOBMEHMIO W MOCTaBKe NOANEXUT U3MepUTenb-
perynatop mMukponpoueccopHbin TPM148, ocHalleHHbIi BOCEMbIO BbIXOOHBIMW 3MEeMeHTaMu: YeTbipbMs
CYMUCTOPHBLIMM ONTONAaPaMM U YETbIPbMS ANTEKTPOMArHMTHBIMK pene.

NPEQYNPEXOEHUE
Mpun HeobxogmmocTn npubop komnnektyetcs BO pasnuyHoro Tuna. Tpebyemblie yCTpoNCcTBa AOMKHbI
ObITb NepeYvnCreHbl NpY 3aKase C yKasaHWeM KONMUYECTBa KaXK4oro Tmna.

YctaHoBka B3O gomkHa BbINOMHATHCS C YH4ETOM CNEAYLWNX OrpaHNYEHNIA:

1. Tlpwn 3akase npmnbopa Ha3BaHusI TUMNOB B3 HyxxHO pacnonaratb B onpegeneHHom nopsagke: U — T —
CoK—-P->Y

Ecnu B npnbope Tpebytotcst n aHanorosble Bbixodbl (Hanpumep, Tuna ) n anckpetHole (Hanpumep,
Tvna P), To Ha NepBble MecTa yCTaHaBNNBAKTCA BbIXOAHbIE arieMeHTbl Tuna W, Ha nocneayowme —
Tuna P.

Mpumep:
* TPM148-IMNPPPPP — gonyctnmas KoMnneKkraums;
« TPM148-PPPPPUNW — HeponycTMMas KOMMMeKTauus.
2. BbixogHble anemeHTbl TMNA Y MOTyT ObITb YCTAHOBIEHbLI TONBKO B NocneaHne 4 mecta.

NPEOYNPEXOEHUE
Ecnu Bce BY npnbopa oTHOCATCS K 0gHOMY TUMY, MOXHO yKasblBaTb OAMH 3HAK TuUMa Bbixoga npu
3akase npubopa. Hanpumep, sBmecto TPM148-PPPPPPPP gonyckaetcs o6o3Ha4yeHmne TPM148-P.



1 HasHauveHue n cyHkuUmn

1 Ha3HauyeHue u ¢pyHKUMMN

Mpnbop npegHasHayeH ANs  MNOCTPOEHUA aBTOMATUYECKMX CUCTEM KOHTPONS U perynupoBaHus
TEXHOMOMMYECKUX MPOLECCOB B Pas3fUYHbIX 00NacTAX MPOMBbILLIIEHHOCTU, B CENbCKOM W KOMMYHarbHOM
XO34MNCTBE.

MprGOp BLINOSHSET CrieaytoLne OCHOBHbIE (OYHKLMN:

KOHMrypupoBaHme yHKLMOHaNbHON CXeMbl U peaakTupoBaHue pabounx napaMeTpoB C MOMOLLbHO
BCTPOEHHOW KnaBuaTypbl ynpaBrieHus;

BO3MOXHOCTb Bbl6Opa ogHOM 13 NpeayCTaHOBMNEHHbIX (PYHKLMOHANbHbLIX CXeM Npnbopa;

n3mepeHne pmanyecknx BENUYMH, KOHTPONMPYEMbIX BXOAHLIMU NEPBUYHBIMM NpeobpasoBatensiMu ¢
y4yeTOM HenuHenHoctTn ux HCX;

uuncpoBas unbTpaums 1 KOPPEKLMS N3MEPEHHBIX 3HAYEHMI ANA YCTPaHEHWS NOrpPeLLHOCTEN;
oToOpaXkeHue pe3ynsTaTtoB U3MepeHnii 1 3aaHHbIX NapaMeTPOB Ha BCTPOEHHbIX CBETOANOAHbIX LIV;
BbIBOZA MHpOpMaLMn o HeucrnpaBHocTsx Ha LI v aBapuinHas curHannsaums;

ynpaBneHne BHELLUHUMW UCNOMHUTENBHBIMU MEXaHU3MaMn 1 YCTPONCTBAMM NO 3aaHHbIM 3aKOHaM
perynupoBaHus;

py4HOE ynpaBneHne UCMONTHUTENbHBIMU MeXaHU3MaMmu U YCTPOMCTBaMM C MOMOLLLbIO KHOMOK;
nepega4va no RS-485 nHpopmMaLumm 0 3Ha4eHUAX KOHTPONMPYEMbIX AaTYUKaMU BEMUYNH U
YCTaHOBIEHHbIX pabo4ynx napameTpax, a Takke HacTporika NnapaMeTpoB C MOMOLLbIO MPOrpaMMbl-
KoHdurypaTopa Ha lK;

coxpaHeHue pefakTupyemblx NnapaMmeTpoB B AHEProHE3aBUCUMON NaMaTH.

MpennpuaTMe-U3roToBUTENL YCTaHaBNMBAET Ha NpMOOp NporpammHble MogudMKaLMKU, KOTOPbIE MOXHO
HacTpPOWTL NOA KOHKPETHOE NCMOMNb30BaHME.
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2 TexHn4yeckne XapaKTepucTukm n ycrnosua akcnnyaraumm

2 TexHU4eckue XAPaKTepUCTUKN n ycrioBus IKcniyataumm

2.1 TexHU4YeCKME XapPaKTepPUCTUKMN

Tabnuua 2.1 — O6Wwme XxapaKTepPUCTUKH

HanmeHoBaHue 3Ha4vyeHue

[nana3oH nepeMeHHOro HanpsKeHUs NUTaHus 90...264B
(yacToTon 47 ... 63 T'w)
MoTpebnsiemasa MoOLLHOCTb, He Gonee 12 BA
KonunyecTtBo KaHanoB namepeHus 8
Bpems onpoca ogHoro kaHana, He 6onee 0,4c
Konun4yecTtBo BbIXOAHbIX 31EMEHTOB 8
HanpsihkeHne BCTPOEHHOIO UCTOYHUKA NMUTaHNS (TOK 24 + 3 B noctosiHHOro Toka (Makcumym 180 mMA)
Harpysku)
UHTepderic cBA3N C KOMNbIOTEPOM RS-485
CkopocTb nepegayun gaHHbix no RS-485 2,4:4.8;9,6;14,4;19,2; 28,8; 38,4; 57,6; 115,2 kout/
c

MpoTokornbl o6meHa no RS-485 OBEH

96 x 96 x 145 Mmm
144 x 169 x 50,5 mm

abaputHble pasmepsl kopnyca L4

[abaputHble pasmepbl kopnyca L7

Macca, He 6onee 1,5 kr
CpenHwuii cpok criy0bl 8 net
CpeaHsst HapaboTka Ha OTKa3 100000 vac

Tabnuua 2.2 — Ucnonb3yemblie Ha BXxoAe CUrHanbl NOCTOSIHHOIO TOKa U HanpsiXkeHUs

Jatyuk unm [Anana3soH 3HauyeHue egUHULbI Mpenen ocHoOBHOM

BXOOHOM curHan n3mepeHun, % mnagluero npuBegeHHON
pa3psga norpewHocTn, %
CurHan noCTOAHHOro HanpsXeHusi
-50...+50 B ‘ 0...100 M3P* +0,25
YHudmumpoBaHHble curHansl no NOCT 26.011-80
0..1B 0...100 M3P 10,25
0..5mA 0...100 M3P
0...20 A 0...100 M3P
4..20 mA 0...100 M3P
[aTuymkn nonoxeHus 3agBUXKeK

PesuctusHbin (0... 0...100 M3P npovssoanTeneM He
900 Owm) ycTaHaBnuBaeTcs
PeanctusHbin (O... 0...100 M3P
2 kOm)
TokoBbin 0(4)... 0...100 M3P
20 mA
TokoBbin 0...5 MA 0...100 M3P

* M3P — mnagwwun 3Hadawmn paspsag L.

Ons NpoCMOTpa Tpex 3Havanx Ll,l/l(bp nocre 3ansaTomn cnegyet HaXaTtb KHOMKY
TOYHOCTb MHANKAUMM eQUHULBI MagLero paspaga 3aBUCUT OT HaCTpOﬁKM an6opa.

B pexume paboTbl.

Ta6bnuua 2.3 — [laTymkn u BXOAHble CUrHanbl

Adatymk nnun Ownana3oH namepeHum

BXOOHOM cUrHan

Mpenen ocHoBHOM
npuBegeHHOMN
norpewHocTn, %

3HauyeHue egUHULbI
Mnagwero paspsga?)

TCvunn TN no

FOCT 6651-20093)

Cu50 (a= -50...+200 °C

0,00426 °C-1)"

M3P +0.25
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2 TexHn4yeckne XapakTepucTukn n ycrnosua akcnnyaraumm

MpogomkeHue Tabnuubl 2.3

Adatymk nnun
BXO4HOM curHan

[dvana3oH namepeHumn

3HauyeHne eanHULbI
Mnaguero paspsga?

Mpepen ocHOBHOM
npuBeaeHHOMN
norpewHocTn, %

°C _1)

50M (a =0,00428 —-190...+200 °C
oC _1)

Pt 50 (a = 0,00385 —200...+750 °C
oC _1)

501 (a = 0,00391 ° —200...+750 °C
C-1)

Cu 100 (a = -50...+200 °C
0,00426 °C-1)

100M (a = 0,00428 -190...+200 °C
°C _1)

Pt 100 (a = —200...+750 °C
0,00385 °C-1)

100M1 (a = 0,00391 —240...+750 °C

TepmoaneKkTpu4ieckue npeodpasoBatenu no NOCT P 8.585-2001

TXK (L) —200...4800 °C M3P
TXKK (J) —200...+1200 °C
THH (N) —200...+1300 °C
TXA (K) —200...+1300 °C
T (S) 0...+1750 °C +0,5
TN (R) 0...+1750 (£0,25)4
TP (B) +200...+1800
TBP (A-1) 0...+2500 °C
TBP (A-2) 0...+1800
TBP (A-3) 0...+1800
CurHan NnoCTOAHHOrO HanpsXXeHusi
-50...+50 mB 0...100 % 0,1 % 10,25
YHudumuympoBaHHble curHansi no NOCT 26.011-80
0..1B 0...100 % 0,1 %
0..5mA 0...100 % 0,1 %
0...20 A 0...100 % 0,1 % 0,25
4..20 MA 0...100 % 0,1 %
MpumeyvaHusn

1) TemnepatypHbIn k03 duumneHT TC — OTHOLLEHUE Pa3HULIbI CONPOTUBIIEHN AaTYMKa, U3MEPEHHbIX NPU
Temnepatype 100 n 0 °C, k ero conpoTtusneHuto, nuameperHomy npu 0 °C (Ro), AeneHHoe Ha 100 °C n

OKpYrneHHoe 4O MATOro 3Haka nocrie 3ansTon.
2) Mpwun Temnepatype Bbiwe 999,9 n Hmxe MuHyc 199,9°C ueHa eguHULbI MagLuero paspsaa pasHa 1 °C.
3) onyckaeTca npuMeHeHue HecTtaHaapTuszosaHHoro meaHoro TC ¢ Ro = 53 Om, a = 0,00426 °C -1 u

ananasoHoMm namepeHun ot muHyc 50 go +180 °C.
4) OcHoBHas nNpuBeAeHHas norpeLlHocTb 6e3 KXC.

Tabnuua 2.4 — BeixogHble ycTporcTBa

n-p-n-tuna (K)

HanmeHoBaHue BY (0603HayeHne | TexHuUUYecKue xapakTepUCTUKMU 3HauyeHue
TMNa)
Pene anektpomarHutHoe (P) MakcumanbsHbIN TOK Harpysku 4 A
MakcrnmanbHoe HanpsXXeHne 220B 50y
HarpysKku nepemMeHHoro Toka, He ncos ¢ >04
MeHee
OnTonapa TpaH3ancTopHas MakcumanbHbI TOK Harpysku 400 mA
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2TéXHquCKMeXapaKTepMCTMKMb4yCﬂ0BMﬂ3KCﬂﬂyaTaHMM

MpogomkeHue Tabnuubl 2.4

HanmeHoBaHue BY (0603HayeHue | TexHuU4YecKue xapakTepuUCTUKMN 3HayeHue
TMna)
MakcumansHoe HanpskeHue, He 60 B
bonee NOCTOSAHHOIO TOKa
OnTonapa cummuctopHas (C) MakcumanbHbI TOK Harpysku 50 mA
MakcumanbsHoe HanpskeHue, He 300B
bonee
Bbixog 4ns ynpaBneHusi BHELHUM BbIxogHoe HanpsikeHue, He 4..6B
TBepaoTensHbiM pene (T) MeHee
MakcumanbHbIl BbIXOAHOW TOK 50 mA
LA «napametp-Ttok» (A1) ConpoTusrneHve Harpysku o7 0 8o 900 Om
LIAIM «napametp-HanpsbkeHue» (Y) ConpoTuBneHve Harpysku, He 2 kOm

MeHee

2.2 YcnoBus aKcnnyaTtauum

MpuBop akcnnyaTMpyeTcs Npy creayroLLmMX YCroBUSIX:

* 3aKpbITble B3pbiBOGE30MNaCHbIE NOMELLIEHNS 6e3 arpecCrBHbIX NapoB 1 ra3os.;

* Temnepatypa okpyxarlLiero Bosgyxa ot +5 no +50 °C;

*  BEpXHWUW npegen OTHOCUMTENbHON BNaXHOCTN Bo3ayxa: He 6onee 80 % npwu +35 °C 1 Bonee HU3kux
TemnepaTypax 6e3 koHAeHcaumu Bnarw;

» atmocdepHoe gaeneHue ot 84 go 106,7 klMa.

Mo yCcTOMYMBOCTM K KNMMAaTUYECKMM BO3AENCTBMAM MpuW 3KCnfyataumm npubop COOTBETCTBYET rpymnne
ucnonHernus B4 no NMOCT 12997-84. o yCTOMYMBOCTU K MEXaHNYECKUM BO3AENCTBUAM MpU 3KChnyaTaumm
npmnbop cooTBeTcTBYET rpynne ncrnonHennsa N1 no FTOCT 12997-84.
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3 Mepbl 6esonacHocTH

3 Mepbl 6e3onacHocTH

BHUMAHME

Ha kneMMHuKe NpucyTCTBYET OnacHoe ANs XU3HW HanpsixeHne BenuumHon o 250 B. JTiobble
nogkntoYeHns K npubopy 1 paboTbl MO ero TeXHUYEeCKOMY OBCYyXXMBaHUIO criedyeT Npou3BoanuTb
TOMbLKO NPV OTKMYEHHOM NUTaHMKM Nnpubopa.

Mo cnocoby 3awuTbl OT MNOPaXeHWs JneKTPUMYEeCKUM TOKOM npubop cooTBeTcTByeT knaccy |l
no MOCT 12.2.007.0-75.

Mpn akcnnyatauuu, TexHWYeckoM OOCnyxuBaHMM U noBepke criegyer cobnogatb TpeboaHus
FOCT 12.3.019-80, lMNMpaBun akcnnyaTaumMu areKTpoycTaHOBOK noTpebutenei un MNpaBun oxpaHbl Tpyga npu
aKcnyaTaummn anekTpoyCTaHOBOK NOTpeduTenen.

He ponyckaeTcs nonagaHue BnarM Ha KOHTaKTbl BbIXOAHOMO pasbema M BHYTPEHHUE 3MeKTPO3N1EMEHTHI
npubopa. 3anpeLleHo Ucnornb3oBaTb NPUOOP B arpeccuBHbIX cpedax C coaepkaHnem B atmocdepe KUCHOT,
Leno4yen, macen n T. n.
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4 MoHTax

4 MoHTax

4.1 YctaHoBKa npubopa wutoBoro KkpenneHus L4
[nsa yctaHoBkn npubopa cneayert:

1.

MogroToBuUTh Ha WMTE yNpaBneHns MecTo Af1S yCTaHOBKM
npubopa (CM. pUCyHoK 4.2).

YCTaHOBUTL NPOKIaAKy Ha pamMKy npubopa gnsi obecneyeHus
cTenenu 3awuTbl IP54.

BcTtaButb Npubop B cneumanbHO NOAroTOBIEHHOE OTBEPCTUNE
Ha NULEeBON NaHenu wuTa.

BcTaBuTb doukcaTopbl M3 KOMMNEKTa NOCTaBKN B OTBEPCTUSA Ha
OOKOBbIX CTEHKax npubopa.

C ycvunuem 3aBepHyTb BUHTbI M4 x 35 13 komnnekTa nocTaBku
B OTBEPCTMAX Kaxaoro dnkcatopa Tak, 4tobbl npnbop 6bin
NAOTHO NPWXKaT K NULIEBOW NaHenu wura.

[emoHTax npubopa crnegyeT Npon3BoAMTb B 0GpaTHOM NopsaKe.

PucyHok 4.1 — MoHTax npubopa

PucyHok 4.2 — FabapuTHble pa3mepbl kopnyca L4

PucyHok 4.3 — NMpun6op B kopnyce L4, ycTaHOBNEHHbIN B LUAT TONLWMHON 3 MM
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4 MoHTax

4.2 YctaHOBKa npubopa wutoBoro kpennenus W7

PucyHok 4.4 — MoHTax npubopa WMTOBOro KpenneHus

[ns yctaHoBku npubopa cnegyet:

1.

o b~ 0D

MoproToBUTH Ha LWMTE yNpaBneHust MecTo AJ11S YCTaHOBKM Npubopa (CM. pucyHok 4.5).
YcTaHOBUTB NPOKNaAKy Ha paMKy npubopa ans obecneyeHnst ctenexmn sawwmTbl P54,
BcTtaButh npubop B cneumansHO NoAroTOBlIEHHOE OTBEPCTME HA NULIEBON MAHENN WwuTa.
BcTaButh oukcaTopbl U3 KOMMEKTa NOCTaBKM B OTBEPCTUSA HAa BOKOBbIX CTeHKax npubopa.

C ycunuem 3aBepHyTb BUHTbI M4 x 35 13 koMnnekTa NoCTaBkM B OTBEPCTUSAX Kaxaoro mkcatopa
Tak, 4Tobbl NPMBOpP OblN NNOTHO NPUXaT K NMLEBON MNaHeNM WwuTa.

HemoHTax npubopa crnegyeT NpoussBoanTb B 06paTHOM nopsigke.

PucyHok 4.5 — Na6aputHble pa3mepbl kopnyca L7

PucyHok 4.6 — NMpun6op B kopnyce W7, ycTaHOBMEHHbIN B LT TONLUMHON 3 MM
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5 MopgkntoyeHne

5 MNMopknroyeHune

5.1 PekomeHaauum no noaknoyYeHno

,D,J'IH obecnevyeHusa HaOEeXHOCTU SMNEeKTpUYeCKnx COG,EI,I/IHeHI/IIZ cnegyet ncnonb3oBaTtb MeHble MHOITOXWUIbHblEe
Kabenw. KOHLI,I:-I kabenen cnegyetr 3a4vUCTUTb, NOTOM 3anyaunTb KUX WK UCNOJNb30OBaATb KabenbHble
HaKOHEe4YHUKN.

Tpe6OBaHI/IFI K CEYeHUsIM Xunn kabenemn YKa3aHbl Ha PUCYHKe HXe.

PucyHok 5.1 — TpeboBaHUA K ce4eHUsAM XKun kabenewn

O6wme TpeboBaHUS K IMHUAM COEANHEHWUN:

* BO BpeMmsi Npoknagku kabenew criegyeT BbIAENUTb JIMHWAM CBA3W, COEAMHSOLLME Npubop C 4aT4YMKOM B
CaMOCTOSITENbHYO Tpaccy (MM HECKONBKO TPacC) U pacnonoXuTb ee (UK nx) OTAENbHO OT CUMOBbIX
kabenew, a Takke OT kabenen, co3garLmMx BbICOKOYACTOTHbLIE M UMMYTbCHLIE MOMEXH;

* [N 3aLWMTbl BXOAOB Npubopa OT BAVUSHNS MPOMBbILLNEHHbIX ANEKTPOMAarHUTHBIX MOMEX JIMHUM CBA3N
npubopa ¢ JaTyMKom cnegyeT akpaHMpoBaTb. B kadecTBe akpaHOB MOryT ObITb MCNOMb30BaHbI Kak
cneumanbHble Kabenu ¢ 3KpaHNPYHOLLMMK ONNETKaMM, Tak U 3a3eMIeHHbIE CTarnbHble TPyObl
nogxogdwero agvamerpa. SKpaHbl kabenen ¢ 3KpaHNPYOLWMMY ONfeTKaMu criegyeT NoAKMoYUTb K
KOHTaKTy (pyHKUMOHanbHoro 3asemnenus (FE) B wmTe ynpasneHus;

* crepyeT ycTaHaBnMBaTb OUMLTPbl CETEBLIX MOMEX B NIMHUSIX NUTaHWUs Npubopa;

* cregyeT ycTaHaBnMBaTb UCKporacswme punbTpbl B IMHUAX KOMMYTaLUM CUoBoro o6opygoBaHus.

MoHTUpYsl cucTeMy, B KOTOpOW paGoTaeT npubop, crneayeT yunTbiBaTb NpaBusia opraHMsaunm agdeKTUBHOro
3a3eMneHus:
* BCe 3a3eMMsioLLMe NMMHUK NPOKNaabIBaTh Mo CXeme «3Be3na» ¢ obecnevyeHneM XOpOLLEro KOHTaKTa;
* BCe 3a3eMnsioLLMe Lieny A0MKHbI BbiTb BbIMOMHEHb! NPOBOAAMU HANGOMbLIEro CeYeHNs:;
 3anpellaeTcs 06beaVHATL KneMmy npubopa ¢ MapkupoBkoi «O6Lwas» 1 3a3eMnsaioLLme NUHUN.

5.2 Nopsaaok noagknYeHus

OMNACHOCTb
Mocne pacnakoBku npubopa crneagyet yoeamTbesi, YTO Npyu TPaHCTIOPTUPOBKE NpMGOp He Bbin

NOBPEXAEH.

Ecnu npubop Haxoauncsa gnuTtenbHoe BpeMs npu Temneparype Hmke MuHyc 20 °C, To nepea BKITHOYEHMEM U
HayanoMm paboT cnefyeT BblAepXaTb €ro B NOMeELLeHWM C TemnepaTypoun, COOTBETCTByLLlen paboyemy
AunanasoHy, B TedeHne 30 MUH.

Onsa noagknioyeHns npubopa cnepyer:
1. CoeanHutb NpuBOP C NCTOYHUKOM MUTAHWUS.

BHUMAHUE
Mepen nogayen nuTaHna Ha Npubop credyeT NPOBEPUTL NPaBUIIbHOCTL NOAKIIOYEHNS
HanpsHXeHNs NUTaHWA 1 ero YpoBeHb.

MopaTtb NnuTaHue Ha npnodop.
BbINonHUTL HAcTpowiky npubopa.

CHATb NUTaHKe.

o~ w0 DN

MoaKNIUNTL NNHUK CBSI3N «NPUBOP — AaTUYMKM» K NEPBUYHBLIM Npeobpa3soBaTensm 1 BXxodam
npubopa.
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5 MopgkntoyeHne

Bo Bpemsa paboTbl NpnGop NpoBepPsieT UCMPABHOCTb NOAKMTHOYEHHbIX 4aTYMKOB. ABapUAHBIMU CUTYaLMUSMK NO
BXOAly CYMUTAIOTCA crieaytoLime:

* BbIXOA M3 CTPOs AaTymka (06pbIB Unun kopoTkoe 3ambikaHne TC, o6pbiB T nnmn yHnduumpoBaHHOTO
aaryuka);
*  BbIXOJ M3MEepPSIEMOW BENUYMHBI 3a Anana3oH N3MEPEHNS;
Mpun BO3HMKHOBEHUM aBapun No BXOA4Y NpMbop NepexoduT B criedytoLlee COCTOSHUE:

* MMraeT CBETOAMOL KaHana, Ha KOTOpoM OGHapyxeHa aBapus;
* Ha undpPOBOI MHAMKATOP BLIBOAMUTCSA COOOLLEHME O TUME aBapUItHON CUTYaLun.

NPEQYNPEXOEHUE
Bo Bpems aBapun Ha LI/ oTobpaxaeTcs:

* TeMnepatypa «XonoaHoro cnasi» — B crny4vae KOpoTKOro 3aMmblKaHUsA TrT,

* 3HAYEHUe HKXHEero npeaena gvanasoHa — B cnydae KopoTKoro 3amblkaHus aatyumnkos 0...1 B,
3amblkaHus WwyHTa 0...5 MA, 0...20 MA nnm obpeiea gatumkoB 0...5 MA, 0...20 MA;

* 3Ha4YeHne cepeavHbl Amana3oHa — B Criydae KOpOTKOro 3aMblkaHus gatynka «—50 ... + 50 mB».

5.3 HaszHayeHMe KOHTaKTOB KreMMHUKa
Cepon 3anuBKOMN 0003HaYeHbI HEeWucnoJib3dyemMble KIleMMbl.

PucyHok 5.2 — KnemmHuku: TPM148-X (1) u Knemmuuk TPM148-X.1L7 (2)

5.4 NopknroyeHne gaT4ynNKoB
5.4.1 O6wue cBegeHnn

BxogHble un3MepuTenbHble YCTPOMCTBA B MNpubope SBMSKOTCA YHMBEpcanbHbIMW, T. €. K HUM MOXHO
noaknoyath niobble nepBuyHbie NpeobpasoBaTenu (4aTymkun) U3 nepedncrieHHblx B Tabnuue 2.3. K Bxogam
npmnbopa MOXHO NOAKNIYNTL OOHOBPEMEHHO ABa AaT4mMKa pasHbIX TUMOB B NIOObLIX coYeTaHusX.

OMACHOCTb

Ons 3awuTtbl BXOAHBIX Lienen npubopa oT BO3MOXHOIo Npobos 3apsaamu CTaTuyeckoro
3MNEKTPMYECTBA, HAKOMIIEHHOTO Ha NNHUSAX CBA3M «NPUBOpP — AaTYnKy», Nepes NOOKII0YEHMEM K
KNeMMHVKY npnubopa nx Xurnbl cnegyert Ha 1—2 ceKyHAbl COEAVHUTb C BUHTOM (DYHKLIMOHAMbHOIO
3azemnenus (FE) wuTa.

Bo BpeMA NpoBepPKU NCNpaBHOCTU gaT4yuka 1 NMHUK CBA3K crneayeT OTKIMI4YUTb I'Ipl/l60p OT CETU NNTAHUA. ,U,J'Iﬂ
n3bexaHus Bbixoga npubopa u3 CTposi NpU «NPO3BOHKE» CBSA3EW CreayeT UCNOoNb30BaTb M3MEpUTENbHbIE
YCTPOWCTBA C HanpshkeHWeM nutaHusi He Gornee 4,5 B. MNMpu Gonee BbICOKMX HaNPsKEHUSIX MUTaHUS STUX
YCTPOWCTB OTKITHOUYEHME AaTymnka oT npubopa obs3aTensHo.

MapameTpbl MMHUKN coeanHeHNUs Npubopa ¢ AaT4YMKOM NpuBeaeHs! B Tabnuue 5.1.
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5 MopgkntoyeHne

Tabnuua 5.1 — MNapameTpbl NMHUK CBA3M NpUGoOpa c gaTynKaMmm

OnuHa ConpoTtuBneHue
Twun gaTymka JINHUA, M, nuHuK, Om, He UcnonHeHne nuHum
He bonee Gonee

TpexnpoBogHas, NpoBoaa paBHOW
TC 100 15 ONVHBI U ceYeHns

TepmoanekTpoaHbIv kabenb
T 20 100 (KOMMEeHCaLMOHHBbIN)
YHUDULMPOBAHHbLIN CUTHAS

BYXMNpoOBOAHas

NOCTOSIHHOIO TOKa 100 100 fisyxnposon
YHUMDULMPOBAHHbLIN CUTHAN
HanpshKeHUs1 NOCTOSIHHOTO TOKa 100 5 AsyxnposopHas

NMPEAYNPEXOEHUE
Ha cxemax nogkntoyeHust BMECTO HOMepa Bxoda (Bbixoga) ykasaH X (Hanpumvep, X-1).

LincdppoBble Bxoabl npubopa pasgeneHsbl Ha rpynnbl No YeTbipe BXOAA, rarbBaHUYECKM WU30MNMPOBaHHbIE OT
apyrux uenen. Kaxgas rpynna BXogoB MMEET CBOK OOLLYIO KNEMMY NUTaHus. [JUCKpeTHbIE AaTYnku cneqyet
NOZKIOYaThb K BXO4AM TONbKO OTHOCUTENBHO KNEMMbI NMUTaHWUs BXOAOB AMNs AaHHOW rpynmbi.

5.4.2 NopknioyeHmne TC no TpexnpoBOJHOMN CXxemMe

PucyHok 5.3 — TpexnpoBogHasa cxema nogkntoveHus TC

B npubope ncnonb3yetcs TpexnpoBoaHas cxema noakntoderus TC.

CoegnHenne TC ¢ npubopoMm MO [ABYXNPOBOAHOW IMHUMKM [OMYCKAeTCs TOMbKO MpPWU  BbIMNOMHEHWUU
onpeneneHHbIX YCroBUi (CM. pasaen Huxe).

5.4.3 NopkntovyeHmne TC no ABYyXNPOBOAHON CXeMe

CoeguHeHne TC c npuGopoM MO [OBYXMPOBOOHOW CXeme TMpPOu3BOAUTCS B Clly4yae HEeBO3MOXHOCTU
UCMONb30BaHMs TPEXMPOBOAHOM CXeMbl, Hanpumep, Npu ycTaHoBke npubopa Ha obbekTax, 06opyaoBaHHbIX
paHee NponoXeHHbIMU ABYXNPOBOAHLIMU MOHTaXHbLIMUW TPaccamu.

CxeMa noaknoveHns npMBeaeHa Ha PUCYHKE HIDKE.

PucyHok 5.4 — [IByxnpoBoaHas cxema nogkntoyeHus TC

Ons noakniodeHns TC no ABYXNpOBOAHON cxeMe criedyeT BbiNONHUTb AeNCTBUS:

1. YcTaHoBUTbL Nepembivkn Mexay koHTaktTamun Bxog X-1 n Bxopg X-2 knemmMHuka npubopa, a
OBYXMPOBOAHYO FTMHUIO MOAKIMIOYUTL, COOTBETCTBEHHO, K KOHTakTam Bxoa X-2 n Bxopg X-3.

2. [MogkniounTb K MPOTUBOMNOSOXKHBIM OT NPUBopa KOHUAM NMHUK CBA3W «gaTumK-npubop» Bmecto TC
MarasvH CONpOTUBIEHUS C KNAacCcoM TOYHOCTU He Huxe 0,05 (Hanpumep, MCP-63).

3. YcTaHOBUTb Ha Mara3uHe 3Ha4YeHne, paBHoe conpoTtueneHnto TC npu Temnepatype 0 °C (50,00;
53,00 unn 100,00 Om, B 3aBMCMMOCTH OT TUNa Aart4yumka).

4. TlogaTtb NUTaHWe Ha NpMGOopPbI AN COOTBETCTBYHOLLErO KaHarna. o nokasaHuam LIN-1
3admkcnpoBaTh BENUYMHY OTKIOHEHUSA Temnepatypsbl oT 0 °C. Nony4yeHHOe OTKNOHEeHME Bcerga
[OOIMKHO MMETb MONOXUTENBHOE 3HAYeHWE, a BENNYnHa ero 6yaet 3aBUCETb OT CONPOTUBIEHMS
NNHUK CBA3M «4aTYMK-NPUoop».
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5 MopgkntoyeHne

5. 3apaTb 4N AaHHOMO AaTyuka B napametpe Ln.5H sHaueHne «caura xapakTepucTukuy, paBHoe no
BEMMUMHe nokasaHuam npubopa B n.4 1 B3ATOE C NPOTUBOMONOXHbLIM 3HAKOM.

BbIiTM U3 HacTponkn 1 ybeauTbCs, YTO NokasaHus npubopa Ha AaHHOM KaHane pasHbl 0 £ 0,2 °C.
CHATb NMTaHne. BoccTaHOBUTL COEQUHEHWE NTUHWM C AaTYMKOM.

nOBTOpI/ITb pencteusa nn. 1 - 7 ans octanbHbIX KAHANoOB KOHTPOIA, NCNONb3yHLWNX ABYXNPOBOAHYHO
CXemy coeJMHEeHUA.

5.4.4 MNopknroyveHue TN

BHUMAHUE
3anpeluaetcsa ucnone3osatb Tl ¢ HEU30IMPOBaHHLIM pabounmM cnaem.

Mpubop u Tl crnenyeT CoeauHATL HaNPAMY (MPU AOCTAaTOMHOW ANVMHE NPOBOAHMKOB TI1) MM npu nomoLum
YOMVHUTENBHBIX KOMMEHCALMOHHbBIX MPOBOAOB, COOTBETCTBYHOLLUMX TUMY Mcnonb3yemblix B TI1, ¢ cobnogeHnem
nonsipHoctu. [lonyckaeTcsa Takke WCNonb3oBaTb MNpoBoAa W3 METANNoB C  TEPMO3INEKTPUYECKUMN
Xapaktepuctukamn, kotopble B AuanasoHe Temnepatyp 0 ... 100 ° C aHanornyHbl XapakTepucTukam
MaTepunanoB ANeKTPOAOB Tepmonapbl. Pabounn cnan TepMonapbl AOIMKEH OblTb 3MEKTPUYECKN U30NMpPOBaH
OT 3a3eMIIeHHOro obopyaoBaHUS.

PucyHok 5.5 — Cxema nogknioyeHusi TepMmonapbil
B npubope npegycmMoTpeHa cxemMa aBTOMaTUYeckol KommneHcauuu TemnepaTtypbl CBOGOAHbIX KOHLOB Tr1.
JaTunk TemnepaTypbl «XONoAHOro crnas» yCTaHOBMNEH psAAOM C KNeMMHUKOM npuGopa.

5.4.5 MNopknroyeHne AaTYNKOB C yHVI(*WILIMpOBaHHbIM BbIXOAHbIM CUTHANIOM TOKa Ui
HanpsxeHusA

PucyHok 5.6 — NMpumep cxembl NOAKNIOYEHUA aKTUBHbIX AaT4YuKOB d1 - d4 ¢ BbIXOAHbLIM CUIrHaNIOM TOKa
ot 4 no 20 vA

CxeMbl MOOKIIOYEHUS AaTYNKOB C BbIXOAOM B BUAE HanpsaXXeHua nnn Toka npmeeaeHbl Ha PUCYHKax HUXe.
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PucyHok 5.7 — Cxema noAaksoYeHUA akTUBHOrO AaTuyMka ¢ BbIXOAOM B BuAe HanpsikeHus -50...50 mB
mmmn 0...1B

PucyHok 5.8 — Cxema noaknto4eHUs NaCCUBHOIO AaTyuKa ¢ TOKOBbIM Bbixogom 0...5 MA unu 0
(4)...20 mA Rw=100,000 * 0,025 Om

BHUMAHUE

MogknoveHne gaTtymkoB ¢ Bbixogom B Buae Toka (0...5,0 mA, 0...20,0 mA nnn 4,0...20,0 mA) cneayet
BbINONHATL TOMLKO NOCHE YCTaHOBKM LLYHTUpYoLero pesuctopa conpotusreHnem 100,0 Om (gonyck
He 6onee 0,1 %), KOTopbIV criegyeT NoACOeANHATE B COOTBETCTBMM C PUCYHKOM HKe. BbiBog
pesncTopa AOMKeH 3aBOAUTLCS C TOW e CTOPOHbI BUHTOBOW KNEMMbI, YTO M MPOBOZ OT AaTyuka. MNpu
ncnornb30BaHuM Nnposoda ceveHmem bonee 0,35 MM KOHeL, NPOBoOAa M BbIBOA, pe3ncTopa crnegyet
CKPYTUTb UIK CNasaThb.

PucyHok 5.9 — MNoakntoyeHue WyHTUpPYHOLEro pesucropa

HeBbInonHeHue 3aToro TpQGOBaHMﬂ npuBegeT K nponagaHUio KOHTaKTa Mexay BbLIBOOOM
pe3ncTopa u KnemMmmbl, 4TO NoBJievYeT NnoBpexageHne Bxoga npuﬁopa!

BHUMAHUE
«MwuHycoBble» BbIBOAbI CUrHANOB akTUBHBIX AaTYMKOB B MPUOOpe 06beanHATCS Mexay COOOMN.

5.5 NogknioveHne Harpy3ku K BY
5.5.1 MNoaknoyeHne Harpy3ku kK BY tuna P

Onsa yBenuyeHust cpoka crnyxObl perne mx KOHTakTbl (OCOOEHHO npwu
KOMMYTaLUMM Harpy3ok WHOYKTUBHOIO XapakTepa) pekoMeHayeTcs
LWYHTUPOBAaTb Uckporacsawmmn RC-uenamu.

NPEQYNPEXOEHUE
TpebyeMble napameTpbl CUNOBLIX LiENen: HanpsxeHme He bonee
230 B n pabounii Tok He bonee 8 A.

PucyHok 5.10 — Cxema
noAaKnYeHust Harpy3ku K BY
™mna P
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PucyHok 5.11 — Cxema nogKnoyYeHus afneKTpoMarHUTHbIX perne npubopa: 1) B kopnyce W4, 2) B
kopnyce L7

5.5.2 MNopknroyeHne Harpy3ku K BY tuna K

BHUMAHUE

rlpl/l ncnonb3oBaHMK onTonapbl ANd ynpaBneHUa SnekKTpoMarHMTHbIM pene obMOTKa nocnegHero
OOJKHa ObITb 3awyHTMpoBaHa nonynpoBogHMKOBbIM ANOO0M, NapaMeTpbl KOTOPOro Bb|6MpaIOTCF| n3
pacuerta:

u 06p.makc = (2 - 3)'Un.; |np.MaKc > (1 5 - 2)'|cp,

rae U o6p.makc — MAKCMMarnbsHO gonyctumoe obpaTHoe
HanpsbkeHne Ha guoae;

Un — HanpsiXeHne nutaHus perne;

Inp.makec — MakcmarnbHO AOMNYCTUMBIN NPSMON TOK AnMoaa;
Icp — TOK cpabaTbiBaHus pene.

Takoe WyHTMpoBaHue obecnevmBaeT 3aLmTy BbIXOLHOMO

TpaH3UcTopa onTonapbl OT onacHoro Bo3agenctansa 30C PucyHok 5.12 — Cxema
CaMOWHAYKLUMKM, BO3HUKalOLLEen Ha 0OMOTKe perne npu ee noakKno4YeHUs Harpy3ku k BY
KOMMYyTaLuK. Tuna K

PucyHok 5.13 — Cxema noakntoveHUs TPaH3UCTOPHbIX onTonap npuéopa: 1) B kopnyce L4, 2) B
kopnyce L7

5.5.3 NMoakntoyeHue Harpy3ku K BY tuna C

BY tuna C vmMeeT BHYTPEHHIOW CXEMY Nepexofa Yepes HOMb W BKIOYAEeTCs B Lenb YNpaBneHUss MOLLHOTO
CMMWUCTOPA UNK Napbl BCTPEYHO-NaparnnenbHO BKIKOYEHHbBIX TUPUCTOPOB Yepes OrpaHnYMBaloOLUA Pe3NCTOP
R1 (cM. pycyHKmM Hmxe).
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PucyHok 5.14 — Cxema noakntovyeHus cunosoro cumucropa k BY tuna C

PucyHok 5.15 — Cxema BCcTpeuyHO-NapannenbHOro nogkn4veHus AByX TMpucTopoB K BY tTuna C

RC-d)MJ'IprbI npegHa3Ha4veHbl ANna 3allnTbl 3NIEMEHTOB CXeMbI OT NepenagoB HanpAXeHusa B CeTu.

PucyHok 5.16 — Cxema noaknovyeHMss CAMUCTOPHbIX onTonap npuéopa: 1) B kopnyce L4, 2) B kopnyce
7
5.5.4 NoaknoyeHne Harpy3km KBY tuna T

Bbixog «T» nmeet aBa coctosHust: ¢ Hu3kum (ot 0 0o 1 B) 1 Beicoknm (0T 4 go 6 B) ypoBHeM HanpsbkeHus. B
nprbope UCNornb3yTCH BbIXOAbl, BbIMOMIHEHHbIE HA OCHOBE TPaH3MCTOPHOIO KNtoya N-p-n—Tuna.

BHUMAHUE
AnvHa coegnHuTensbHoro kabens mexay npubopoM ¢ BbixodoM T v TBEpAOTENbHbLIM pene He AoMmKHa

npesblwaTb 3 M.

PucyHok 5.17 — Cxema noaknroyeHUs Harpy3ku k BY tuna T

BbIxogHOV aneMeHT He MMeET ranbBaHU4Yeckon usonsuummn. ManbBaHn4eckyo nsonaumo obecneynBaer camo
TBepAoTEeNbHOE pere.
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PucyHok 5.18 — Cxema noakntoveHns TBepAoTeNbHbIX pene npubopa: 1) B kopnyce L4, 2) B kopnyce
7

5.5.5 NoaknioyeHune Harpy3ku k BY Tuna U

[na HopmanbHom paboTbl npubopa nutaHme LIAIT JOMmMKHO OCYLLEeCTBAATLCA OT HE3aBUCMMOIO MCTOYHUKA
MOCTOSIHHOIO TOKa, KOTOPbIN obecneynmBaeT rarnbBaHWYECKYH) Pa3BsA3Ky 3MEKTPUYEeCcKon cxembl npubopa u
cxeMbl nogkntodaemoro M.

HanpsixeHne cTovyHuKka nuTaHus paccymnTbiBaeTcs no popmynam:

Ui v < Ui mowr < Ui e

UI/II‘I MUH — 7-, ) + Iuan Makc ° RHan

Unn maxe = U s + 2,5

rae: Uun vom — HOMUHANbHOE HanpshKeHMe UCTOYHUKaA NuTaHus, B;

Uvn vus — MUHUMAIbHO JONYCTUMOE HanpsiKeHWe UCTOYHUKa NuTaHus, B;
Uun makec — MakcMmaribHO 4OMNyCTMMOE HanpsbkeHne UCTOMHUKa NuTaHus, B;
luan makc — MaKCUManbHbIN BbIxogHo Tok LIAT, MA;

Ruarp — conpoTmeneHune Harpysku LIATT, kKOm.

CxeMma nogkrtodeHus Harpysku k BY npuBegeHa Ha pucyHke 5.19.

PucyHok 5.19 — Cxema nogkntovyeHus Harpy3ku kK BY tTuna U

Ecnun no kakon-nmbo nNpuynHe HanpshkeHue UCTodHMKa nutaHusa LLAT npeBbiwlaeT pacyeTHoe 3HadeHne Uy,
makc., TO MOCMNEOOBATENbHO C Harpys3koW criegyeT BKIOYUTb OrPaHUYUTENbHbIM PE3NCTOP, CONPOTUBIIEHME
KOTOpOro paccymTbiBaeTcs no hopMynam:

ROFP‘MHH < ROFP‘HOM < Rorp.maKC

UI/IH - UI/IH.MI/IH
IL[AH.MaKC

ROI‘pJ\IaKC -

Unnt — Unvaxe
IL[AH.MaKc

ROFP.I\/II/IH -

rae Rorp.vom. — HOMUHaMNbHOE 3HaYeHMe OrpaHMYMTENBHOrO pesncropa, kOwm;
Rorp.vmui — MUHUMarbHO LOMYCTUMOE 3Ha4YEeHNE OrpaHNYUTENBHOTO peancTopa, KOM;

Rorp.MaKc — MaKkcnmMalsibHO AonyctuMmoe 3HavyeHne orpaHn4ynTernibHoro pe3ncrtopa, KOw;
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luan makc — MaKCUMarnbHbIN BbIXogHON TOK LIATM, MA,;
Uyn — HanpsbkeHne UCTOMHMKA NpUMeHeHHoro aAns nutaHua LIATT, B.

BHMMAHUE
HanpsikeHne nctoyHuka nutanmna LA He gormkHo npeBbiwaTth 36 B.

B psge cnyyaes ansa nutanns LIAT MOXeT BbITb MCNOMb30BaH BCTPOEHHbIV B NPUBOP UCTOYHMK MOCTOSHHOMO
Toka 24 B, ecnv OH 04HOBPEMEHHO He 3ae/CTBOBaH AN NUTaHWS akTUBHbLIX AaT4MKoB. [pu ncnons3osaHum
BCTPOEHHOTO MCTOYHUKA CeAyeT yunTbIBaTb BbILLEN3NIOXKEHHbIE TpeboBaHUS.

5.5.6 NMoakntoyeHue Harpy3ku k BY tuna Y

CxeMa nogknodeHns Harpysku npusegeHa Ha pucyHke 5.20.

PucyHok 5.20 — Cxema nogkntovyeHns Harpy3ku k BY tunay

Conpotuenenune Harpyskm Ry, nogkntodaemon k LAM, gomkHo ObiTb B gnanasoHe ot 2 go 10 kOm. Ons
nuTaHns BY MOXHO NCnonb30BaTh BCTPOEHHbIN UCTOYHUK NMTaHus 24 B.

BHMMAHUE
HanpsikeHne nctoyHuka nutadmna LA He gormkHo npeBbiwath 30 B.

PucyHok 5.21 — Cxema noaKkno4YeHNA BbIXOAHbIX YCTPOUCTB Npubopa

5.6 MNopknioyeHune kK RS-485

Mpnbop nogkntovaetca k cetn RS-485 ¢ noMoLbO 3KpaHMPOBAHHOW BUTOM Mapbl. [nvHa nMHUKM CBA3WN He
pormkHa npesblwaTts 800 M.

PucyHok 5.22 — Cxema nogkntoyeHus ans uHtepdenca RS-485
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6 Jkcnnyatauus

6.1 MpuHuMn paboTsbl
O6was yHKUMOoHanbHasi cxema npubopa npuBegeHa Ha pUcyHke 6.1.

PucyHok 6.1 — O6wwas pyHKLuMoHanbHasa cxema npubopa

B coctas npu6opa BxoasT:

*  BYUM (nporpammHbIin Moaynb Ansa ynpasneHna UM ¢ noMoLLbo 04HOro N Heckonbkux BO);
* dm3anyeckme BXoabl 1 BbIXOAbI;

« BY;

o 1Y,

* MporpamMmHble MOLYIN;

* KaHarnbl.

ToncTtbiMun BepTUKanbHbIMMN JIMHUAMU Ha CXeme 0003Hau4eHsbI CeJlIeKTOopbl, B KOTOPbIX MOryT ObITb 3agaHbl
pas3nnyHbie BapWaHThbI cBsa3en Mexay nporpaMmmHbIMM MOOYNAMU. B KOH(puaypauuu, COo34aHHoM
nonb3oBateryieM, Ha MeCTe CEJIeKTOPOB TMOABIATCA »XeCTKune JIMHUKU CBA3U Mexay nporpaMmmMmHbIMU
MoaynamMu.

B npubope MoxeT ObITb A0 8 0GLEKTOB, 06LLEe KONMYECTBO KaHaoB KOTOPbIX He NpeBbillaeT 8.

Bce anemeHThI np|/|6opa (perynﬂTopbl, BblHUCITUTENN, BXOAOHblIe U BbIXOAHble MOOYNMU, U T. ,D,.) ABNAKTCA
aBTOHOMHbIMM NPOrpamMmMHbIMU MOOYNMAMN.

Mepen 3anyckom npubopa credyeT HacTPOUTb KOHGUIypaumio u/unv sagatb Bce HeobxoaumMble napaMeTpbl
Ans NporpaMMHbIX Mogynen. Heuncnonb3yemble NnporpaMMHbIe MOAYN He TPeOYT HAaCTPOWKM.

B npubope 3anoxeHo Heckonbko 6a3oBbix KoHdurypauui, mexay KOTOpbIMU MOXHO NepeknoyvaTbcs vyepes
MEHI0 (C nMueBon naHenun) nnu ¢ noMoLubio «KoHdurypartopa.

Ons TPM148 MoxHO BbICTPO HACTPOUTL KOHUIYpaLMIO ¢ NOMOLLbI0 Nporpammbl EasyGo TPM148.

[ns M3aMeHeHUs OTAEeNbHbIX MapamMeTpoB Mpubopa Mnu Ons cosgaHus KoHdUrypauui, oTrivdaloLmMxcsa oT
CTaHdapTHbIX, ucnonb3yetcs nporpamma-KoHdurypatop TPM148, kotopas wmmeer [OCTyn KO BCEM
napameTpam npubopa.
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6.2 YnpaBneHue u nHAUKauums

Ha nvueson naHenun npubopa pacnonoxeHbl 3fieMeHTbl MHANKaLUUnN 1 ynpaeneHns (CM. pPUCYHKK anee):

*  LW1...UN4 (Hymepauus cBepXy BHU3);
* 12 cBeTogmonos;

¢ 6 KHOIOK.

PucyHok 6.2 — JlnueBas naHen TPM148

PucyHok 6.3 — JlnueBas naHenb TPM148-X.LL|7

Pexumbl pabotbl LIA1...LUN4 nogpo6Ho onvcaHbl B pasgene 8.3.

Ta6nuua 6.1 — HasHayeHne cBeTOAMOAOB

CocrTos-

Ceetoamo Ha3HauyeHu
avon Hue asHayeHue

ABAPUA Ceetutca |B kaHane Bo3HuKkNa aBapunHas cutyauns. ABapuiiHas curHanm3aums
BKITHOYEHa.

HACTP.NUA Ceetutca |[lMpoucxoant aBTomaTnyeckas Hactpourka napamertpos MNN-perynsatopa
ANsi O4HOro U3 06BLEKTOB

YctaBka Ceetutcsa |Ha LUIN2 oToGpaxaeTcs ycTaBka

Bpems paboTbl Ceetutca |Ha L2 oTobpaxkaeTcs Bpems

Bbixogbl 1 ... 8 Ceetutca | BknioueHo anckpeTHoe (kntodesoe) BY.

Mpu ncnonb3osaHum aHanorosbix BY cBeToamob! He 3aAeNCTBYIOTCS.
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Tabnuua 6.2 — HasaHauyeHMe KHOMoK
KHonka HasHauyeHune
MepekntoveHne mexay pexmmamu. NoareepxaeHne 3anncu gaHHbIX.

N3meHeHne (yBenuyeHne/yMeHblUeHWe) 3HaYeHn NapaMeTpoB.

CwmeHa kaHana.
OpOHOBpPEMEHHOE HaxkaTue BKMoYaeT/BbIKIOYaET LMKIMYECKYI0 CMEHY KaHarloB..
4

Casur uncpopmaumm Ha LI npum ero nepenonHeHmn.
MpocmMoTp coobLLeHMs O TUNE aBapUNHON CUTYaLN.

HaxaTtue < 1 ¢ - nepeknioyeHe mexay pexvmamm Pabota n CTOTI.
HaxaTtue > 3 ¢ — 3anyck/ocTaHOBKa MHAMLMPYEMOIO 00beKTa.

Bbixog 13 pexxvmos 6e3 coxpaHeHUst USMeHeHuI.
BbikrioueHve ABapum 1 aBapunHon curHanusauum

q)yHKLlVIOHaHbeIe HasHa4yeHnss CodeTaHNM KHOMOK:

. + — nepexop B PeX1M HaCTPOMKH.
. + + — BKITHOYEHNE/OTKNIOYEHNE PYYHOTO YNPaBeHNs MOLLHOCTbLIO B KaHarne.
A
. + (+ ) — U3MeHeHVe napamMeTpa rnpu py4yHoM ynpasneHun MOLLHOCTbIO.
. + + — NpuUHyauTenbHas nepesarpyska npubopa.
N7
. + — 3anyck AHP M.
. + — 3anycK 0CTUPOBKMU.
. + + — BO3BpaT K CTaHAapTHbLIM CETEBLIM HACTPONKaM.

6.3 BknioyeHune u pabora

BHMMAHME
Ha 3aBoge-n3rotoButene no ymon4daHuio B npubop 3anuceisaetcs Moandukauusa 1.

Mpn BkNtoveHUn B ceTb Npubop nepexoamuT B TOT PexXumM, KOTOpbIM 3adaH B napametrpe Peakuus nocne
BOCCTaHOBIEHUS NUTaHnsA LEHL.

Mpn nepsom BkntoyeHn Npnbop Haxoautca B pexxume CTOIN (perynnpoBaHne 0CTaHOBIEHO).

[nsa Toro, 4ToObl HaYaTh (MM OCTAHOBUTL) PEryNMPOBaHUe, crieqyeT HaxaTb KHOMKY N yoepXxuBaTb ee B
TeueHue 2 - 3 C.

Mpn 3anycke perynupoBaHus NpubOp HauMHaeT cuuTbiBaTb M OOpabaTtbiBaTb TeKyLine U3MepeHus ¢
NOAKMIOYEHHbIX AaTYMKOB U cpasy nokasbliBaeT MHAOPMaLUIO O cBoen paboTe:

* Ha UW1 otobpaxkaeTtca 3HayeHne ¢ Belumcnntens B TekyLLeM KaHarne;
* Ha LIN2 oTobpaxkaeTca TekyLasa yctaBka (Bpems pabotsl, pexxkumbl STOP 1 ABapums, ko aBapun) —

. N
Mexay 3HavyeHnamm ana 0T06pa)KeHI/IF| MOXHO NMepeKItoYnTbCA KOM6I/IHaLLI/IeI/I n .

*  UWM3 nokasbiBaeT MOLLHOCTb B KaHane;
* Ha LIN4 otobpaxatotca Homep obbekTa U KaHana vYepes Touky. Ecnu o6bekT eAMHCTBEHHEIN, TO

NoKa3aH TOJ1IbKO HOMep KaHana.

6.4 BbICTpbIN [OCTYN K yCTaBKe

[na npocTtoro pepakTupoBaHWs Tekyllen yctaBkm B TPM148 npeaycMOTpeH cneuunanbHbI pexum —
«BbICTPBIN AOCTYN K yCTaBKe».
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Tabnuua 6.3 — BbiCTpbIM AOCTYN K yCTaBKe

OenctBus Peakuusa npuéopa
Mpnbop nepexoguT B peXmm pegakTupoBaHus
OpHOBpPEMEHHO HaXaTbl KHOMKM + yCTaBKM AN TEKyLLEro kaHana (perynmpoBaHue He
ocTaHaBnuBaeTcs).

Ha LlN2 muraeT pegaktupyemoe 3Ha4yeHue yCTaBKu.
Ha gpyrux LIN oToBpaxaemMble 3Ha4YeHUs He
MEHSOTCS.

Pepaktnpyemoe 3HaveHune Ha U2 muraer.

KHonkamu 7 N3MEHSIETCA 3HAYEHME YCTaBKM,
KoTopoe oTobpaxaetcs Ha LI2

MprBop BLIXOOUT U3 PEXMMa PeaakTMpPOBaHUS

HaxaTtb KHOMKY Ona BBoAga HOBOro 3Ha4YeHusa yCTaBKW.
yCTtaBkun Unm Anga oTkasa OoT BBoAa HOBOIo
3Ha4YeHusd

BBegeHHoe 3Ha4yeHne yCTaBKK 3anncbliBae€TCA B 3HEpProHe3aBMCUMYHO NMNaMATb npw6opa.
I'IpM BBOE€ 3Ha4YeHNA yCTaBkN eCATUYHaaA TO4Ka He caBUraeTcq.

B pexum ObICTPOro peaakTMpoBaHMS YCTaBKM Hemnb3s BOWTWU, ecnu Ha LIU2 oTobGpakaeTcs 3HayveHue
BpEMEHW.

6.5 Pexxum PYy4YHOro ynpaBJieHUs BbIXOJJ,HOI7I MOLWHOCTbBHO
B npubope ecTb BO3MOXXHOCTb PYYHOTO YNPaBfeHNUsi BbIXOQHOM MOLLHOCTbIO.

BHUMAHUE
MNpv nepexone B AaHHbIA PEXUM PErYNIMPOBaHE aBTOMaTUYECKN OCTaHaBMMBAETCS.

PucyHok 6.4 — KoHcurypatop. Py4yHoe ynpaBneHne MOLWHOCTbIO

Onga Toro, 4Tobbl py4HOE U3MEHEHWNE BbIXOQHOW MOLLHOCTU Peryndtopa ctano AOCTYNHbIM, CriegyeT CHATb
onoknpoBky pexuma PydHoro ynpaeneHus. [na 9Toro criegyer yCTaHOBUTH B napametrpe PydHoe
ynpagBneHue bL.rU 3HaueHve «paspeLleHo».

PucyHok 6.5 — Cxema 3agaHust 6rOKMPOBOK U NEPEKITIOYEHUA PEXNUMOB

B paccmaTpuBaeMoM pexmme BelmimdmHa BbIXOOAHOro curHana:

* orpaHuveHa gnanasoHom napameTtpoB P.UPr n P.min, ecnv Tun ycTtaBku B KaHarne 3agaH Kak
«3HayeHue» (napametp P.SP);
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* He orpaHu4eHa, ecnu TUN yCTaBKK 3a4aH Kak «MOLLHOCTbY» (M OrpaHNYeHne BENMYNHBI BbIXOOHOTO
CUrHana urHopupyercs).

Ons ynpasJieHus BbIXOOQHOW MOLLHOCTbLHO criegyet BbINOJNMHUTD OencTBus:

ALY v
1. BblOpaTb KHOMKaMu 7] KaHan aAng pyyHoro ynpasneHuns. BelbpaHHbIn kaHan otobpakaeTcst
Ha LIN4.

N
2. HaxaTtb KOMOMHaLWMIO KHOMOK + + (MopsimoK HaXaTus BaxkeH) ANs nepexoda B pexum
Py4Horo ynpaBneHusi BbIXO4HON MOLLHOCTLIO. 3HaYeHNe BbIXOAHOM MOLLHOCTU Ha LIA3 HauHeT
MuraTb.

o N
3. BapaTtb Tpe6yeM0e 3Ha4yeHne BbIXOAHON MOLLHOCTHK C NOMOLLIbHO KHOMOK: + — YMEHbLLUEHne

A .
3HayveHus, + — YMeHbLUEeHMe 3HaveHusl. Pegaktvpyemoe 3HayeHue BbIXO4HOW MOLLHOCTY (B
%) muraet Ha LI3.

N3 o
4. [nsa Bbixoga u3 pexnmMma HaxaTtb KOMOUHALMIO KHOMOK: + + . 3HayeHmne BbIXOOQHON
MOLLHOCTU nepecTaHeT MUraTb.

Mocne 3agaHMA BbIXOAHOW MOLLIHOCTU AN OOHOMO KaHara MOXHO MeperTu K ApyroMy kaHany v 3agaTb
TpebyeMmyto MOLLHOCTb, HE BbIXOAS U3 peXkuma pyYHOro yrnpaBneHus.

6.6 CoctoaHua PABOTA, CTOIN n ABAPUA

Kaxxabin O6beKT perynmpoBaHus MOXXET HaxXOAMUTbCS B OAHOM M3 TPEX COCTOSIHWIA:

+ Pab6ora;
« Cron (5toP);
- Asapus (FACL).

CoctosiHusa npubopa CTOM n ABAPUSA otobpaxatotcs Ha L2 kak STOP un FAIL (kputudeckas ABAPWA)
unn RtEn (HekpuTudeckas ABAPUA). B coctosHum Pabota Ha L2 nokasaHo 3HaueHue yCTaBKu Wu
BPEMEHM.

Kaxxabin n3 Bocbmn OGbekToB B coctaBe TPM148 moxeT HaxoauTbcs B cocTosiHusx Crton, Paborta unu
ABapus He3aBMCUMO OT APYIuX.

B cocTtosiHnm Pabota O6beKTbl NPOM3BOAST peryrMpoBaHue.

B coctosHnn Cton npubop nogaepXvmBaeT (QUKCUPOBAHHOE 3HadeHue MoWHocTM Ha VIM, u BY MOXHO
oTkrtovaTh. PerynvpoBaHune nponcxoamT No 3agaHHOW yCcTaBke.

B coctosHme ABapusi O6beKT nepexoanT Npu BO3HUKHOBEHMW aBapuUHOM cutyauun. B atom pexnme Takke
MOXHO nogaepxuBatb (puKCcuMpoBaHHOE 3HadYeHue MolHocTu Ha VM. Tpu HaxaTum kHonkn «AnbT» Ha
npubope Ha LIN2 BbiBoanTCA cOOBLLEHNE O TUMNE aBapPUAHOWM CUTyaLuN.

6.7 UHcpopmaumnoHHble coobueHus Ha LIU

B npouecce paGoTbl Npubop BLIBOAWUT Ha LUGPOBbIE MHAUKATOPLI MH(OPMAaLUMOHHbIE COOBLLEHMS, CMUCOK
KOTOpPbIX MPEeACTaBMeH B TabnuLe HUXe.

Tabnuua 6.4 — Cnucok nHcpopmaLmMoHHbIX coobleHnn Ha LU

Coo6uweHue | LW, Ha koTopom | OnucaHume coobLueHus Cnoco6bl ycTpaHeHusA
oToGpaxkaeTcsl
coobueHune
OWwKnOKM namepeHus (TeKyLlero KaHana)
no.dt Un1 HeT gaHHbIX namepeHns Mopoxpnatb 3...5¢
oFF Ln1 [aTymk oTKNoYeH BkniounTb OaTumK B NnapameTpe Cn-£
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MpogomkeHue Tabnuubl 6.4

CoobuweHue | LI, Ha koTopoM | OnucaHue coobLeHUsA Cnoco0bl ycTpaHeHusi
oTobpaxaeTtcs
coobLleHne
acl.L U1 TemnepaTtypa xonogHoro | 1) MpuBectn Temnepatypy npndopa/
cnas HWXe 3afaHHoro 00beKTa B COOTBETCTBMUE C TEXHUYECKNMU
AnanasoHa TpeboBaHMAMN.
el k L1 TemnepaTypa XornoAHOro 2) BosHukna owmnbka IoCTUPOBKM AaTyuKa.
cnasi Bbille 3aAaHHOro BbINOMHWTB FOCTUPOBKY MOBTOPHO.
AManasoHa 3) Bo3Hukna annapaTtHas owmbka.
Mepesanyctutb Nnpnbop. Ecnu coobLueHne
NosIBMSIETCA CHOBA, criedyeT 06patnTbCs B
CEPBUCHBIV LIEHTP.
HHHH L1 BblumcneHHoe 3HavyeHne | 1) YcTaHOBUTL TUM gaTymka,
BbIXOOWT 32 BEPXHIOO COOTBETCTBYIOLLMI peansHO
rpaHuly gvManasoHa MOAKIOYEHHOMY.
2) MNpoBepuTb NOAKIHOYEHME AaTUmMKa K
npmoopy.
3) 3ameHuUTbL HeucnpasHbIN AaTyKK.
4) BblbpaTb AaTtymnk ¢ gMana3oHoM
TemnepaTtypbl, KOTOPbIN ByaeT noagxoauTb
ans TpebyembIX MU3MEPEHNIA.
5) BosHukna annapatHas owmnbka.
Mepesanyctute Nnpnbop. Ecnu coobLueHne
NnosiBMsieTCA CHOBA, criedyeT obpatuTbes B
CEPBUCHBIV LIEHTP.
LLlL L1 BbluncneHHoe 3HaveHne | 1) YctaHOBUTL TUN AaTtymka,
BbIXOAMT 3@ HUXKHIOH COOTBETCTBYOLNIA peanbHO
rpaHuuy gmanasoHa NOAKIOYEHHOMY.
2) NpoBepuTb NOAKMYEHME AaTUYmnKa K
npunbopy.
3) 3amMeHNTb HencnpaBHbIN JaTUUK.
4) BbiOpaTb gaT4yuk ¢ Anana3oHoM
TemnepaTtypbl, KOTOPbIN ByaeT nogxoauTb
ans TpebyeMbix U3mMepeHun.
5) BosHukna annapaTtHas owmoka.
Mepesanyctutb Nnpmnbop. Ecnu coobuieHne
NosIBNSAETCSA CHOBA, criefyet obpaTtuTbCs B
CEPBUCHbIV LIEHTP.
oo L1 KopoTkoe 3amblkaHue 1) YCTpaHWUTb 3aMblkaHne Ha BXoae
(BaHHas nHankaumsa He npmnbopa.
BO3HUKaeT npu K3 ¢ 2) NpoBepuTb NOQKMNOYEHNE AaTymKka K
AaT4yvMKoM Ha Bxoge Tuna | npubopy.
«TepmMonapa» unm 3) NameHnnTb TMN gaTymka B napameTpe in-
«YHUPULNPOBAHHBIN t.
[aTyunK No HanpsXkeHuto n | 4) 3amMeHNTb HeucrnpaBHbIA JaTUYKK.
TOKY») 5) BosHukna annapaTtHas owmobka.
Mepesanyctute Nnpnbop. Ecnu coobLieHne
NnosIBMsieTCA CHOBA, criedyeT o6patnTbes B
CEPBUCHbIV LIEHTP.
T Ln1 O6pbIB gaTymka 1) MNoakniounTb TpebyeMmblt AaTHuK K BXOAY.
(maHHas nHomKaums He 2) MNpoBepuTb NOAKIHOYEHME AaTUmMKa K
BO3HWKaET npu obpbise npmbopy.
«YHUPULIMPOBAHHOIO 3) UameHuTb TMN AaTyuka B napamerpe in-
Aartdvka no Hanpsbkeruio | t.
N TOKY») 4) 3aMeHUTb HeUCNpaBHbIA AaTUUK.
5) Bo3Hukna annapaTtHas owmnobka.
MepesanycTutb npnbop. Ecnn coobieHne
NosIBNSETCA CHOBA, criefyer obpaTtuTbes B
CEPBUCHbIV LIEHTP.

31




6 Jkcnnyatauus

MpogomkeHue Tabnuubl 6.4

CoobuweHue | LIN, Ha koTopoM | OnucaHue coobweHus Cnoco6bl ycTpaHeHusi
oTobpaxaeTtcs
coobueHne
AdEr L1 OtcytctBue cBasu ¢ AL | Bo3Hukna annapaTtHas owmbka.
MepesanycTntb npnbop. Ecnn coobieHne
NosIBNSIETCA CHOBA, criefyer obpaTtuTbes B
CEPBUCHBIN LIEHTP.
CLhbr L1 HekoppeKTHbIn 1) MNpoBecTu ICTUPOBKY AaTymKa.
KanMbpoBOYHbIN 2) NpoBecTu 10CTUPOBKY MOBTOPHO U
KoadhpmumeHT COXPaHUTb KOPPEKTHbIN KOIDULMEHT.
3) O6paTnTbCA B CEPBUCHBIN LIEHTP.
rES L1 3apesepBMpoBaHO BosHukna annapatHas owwmnbka.
Mepesanyctutb Nnpnbop. Ecnu coobLueHne
NnosiBMsiETCA CHOBA, crieayeT obpatuTbcs B
CEPBUCHbIV LIEHTP.
Coo06LeHns CTUPOBKHU
cl.or L1 KOcTtuposka nposeneHa Haxatb kHonky BBO[, ans 3anucu
ycrneLwHo Ko3adhpmLMEHTOB.
SEYF Lin1 HenpaBunbeHbIn TUN YCTaHOBUTL TUN gaTyuKa,
Bxoga. Bo Bpems COOTBETCTBYOLNIA peanbHO
FOCTUPOBKU MOJTOXEHUS NOAKIMHOYEHHOMY.
3a0BWKKN YCTAHOBMEH TWN
Jartyvka, He ABNALLMICA
OaTYNKOM MOSTOXKEHUS
3a0BWKKN.
el L1 Owmwnbka npu npoeeaeHun | BosHukna annapartHas owmnbka.
FOCTUPOBKU. [onbITka Mepesanyctutb Nnpnbop. Ecnu coobLueHne
NpoBeAEeHNs OCTUPOBKU NnosiBMsieTCA CHOBA, crieayeT o6patuTbes B
JaT4yvKa XOrogHOoro cnas | CEpBUCHBIN LIEHTP.
0o nposeaeHns obLwen
IOCTUPOBKM
Lh.ro L1 HenpasunbHo BbiGpaH Tun | Mpu nonbiTke KanNnMBpOBKK C KOMMNbIOTEPA
FOCTUPOBKU nepenaH HeEBEPHbIV TUM KOCTUPOBKN.
MepesanycTunTb KOHUrypaTop nnm
YCTPaHUTb OLUINGOKM B CTOPOHHEN
nporpaMmme, KOTOPYO UCNOMb30Banu Ans
IOCTUPOBKWN AaTYMKOB.
Lt Ln1 Bo Bpemsi tocTUPOBKU BbINONHUTL KOCTUPOBKY MOBTOPHO.
ObINIO OTKIOYEHO NUTaHNEe
npubopa
SErr L1 Owunbka coxpaHeHus Mpowusowna owwnbka 3anncu 8 EEPROM.
KoadhpmumeHToB Mepesanyctutb Nnpnbop. Ecnu coobLueHne
FOCTUPOBKM nosiBMsieTCA CHOBA, crieayeT obpatuTbcs B
CEPBUCHBIN LIEHTP.
Ownbkun BbIYUCIUTENSA
Enin Lin1 HeBepHoe konuyecTso 1) YCTaHOBUTb BEPHbIV TUMN BbIYMCINTENS
BXOO0B cal.t
2) YcTaHOBUTb BEPHOE KONMUYECTBO BXOA0B
n.in.c
CofF L OTKIloYeH BXoA MpoBecTn nHMUManmsaumto n
BbIYMCIINTENS. KOHGUrypupoBaHue npubopa 3aHOBO.
doFF L1 OTKntoYeH BXog MopokntounTb HeoBXoaANMBIN OaTYMK K BXOOY
BblYMCNNTENS BbIYMCIUTENS. YCTAHOBUTL TUM AaTymKa B
napametpe in.t.
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MpogomkeHue Tabnuubl 6.4

CoobuweHue | LI, Ha koTopoM | OnucaHue coobLeHUsA Cnoco0bl ycTpaHeHusi
oTobpaxaeTtcs
coobLieHue
LtS L TemnepaTypa cyxoro 1) YcTaHOBUTbL TN gaTyuKa,
TepMomeTpa B COOTBETCTBYIOLLNIA peanbHO
BbIYMCIWTENE BIIAXXHOCTM | NOOKIIOMEHHOMY.
BbIXOAWT 3@ HUXKHIOH 2) MpoBepUTb KOHTaKT Ha JaTYMKe CyXOro
rpaHuly 4onycTMMoro TepMomeTpa.
AwanasoHa 3) NpoBepuTb NOAKMYEHME AaTUYnKa
hES L1 Temnepatypa cyxoro Cyxoro TepMomeTpa. .
TepMomeTpa B 4) 3aMeHUTb HeUcnpaBHbIN aTYUNK
BbluMCMTENE BRaxHocTy | BII@XHOCTL.
BLIXOANT 33 BEPXHIOK 5) Mepesanyctutb npnbop. Ecnn
FpaHmLy AOMYCTUMOrO coob6LLeHNe NosiBrsieTcs CHOBa, crielyet
AManasoHa 06paTUTLCSA B CEPBUCHbLIN LIEHTP.
L.Ekol L1 TemnepaTypa BNaxHoOro 1) YcTtaHOBUTL TUM gaTymka,
TepMomeTpa B COOTBETCTBYIOLLMI peanbHO
BbIYMCIMTENE BIIAXHOCTM | NOOKIIOMEHHOMY.
BbIXOAWT 3@ HUXKHIOH 2) lNMpoBepuTbL KOHTAKT Ha AaTynke
rpaHuuy 4OonycTMMoro BMaXXHOro TepMOMeTpa.
AvanasoHa 3) lMpoBepuTb NOAKMO4YEHME AaTyYnKa
htal L1 Temnepatypa BniaxkHoro | B/IT&KHOTO TepMOMETpa.
TepMomeTpa B 4) 3amMeHWTb HencnpaBHbIA OATYNK
BbluMCIIUTENE BnaxHocTy | BNAXHOCTN.
BLIXOAMT 33 BEPXHIOK 5) MepesanycTutb Npnodop. Ecnu
FpaHmLy AOMYCTUMOrO coobLLeHNe NosiBMsieTCs CHOBa, crieayet
AManasoHa 06paTUTLCS B CEPBUCHbLIN LIEHTP.
cl.of U1 Bbluncnutens otkntodeH | 1) BknounTb Beluncnutens B napamerpe
cal-t
2) Cnepyert yunTbiBaThb, YTO NpU
NCMONb30BaHUN HEKOTOPbIX KOHUTypaLmi
nNpmbopa BblYMCNMTENb OOMKEH ObIThb
OTKITHOYEH.
nELE L Ha Bxoae BbluucnuTtens Ob6ecneynTb BCerga nonoXxurernsHoe
KBagpaTHOro KOpHS 3Ha4YeHne Ha BXo4e BblMUCTIUTENS:
oTpuuaTenbHoe 3Ha4YeHne | NpoBepUTb NPaBUITbHOCTb NMOAKIHOYEHNS
CcpeacTB U3MepeHusi, HanpaeBnstoOLLNX
NMHGOPMaLIMIO Ha BXOS BbIMUCIIUTENS U T.N.
Mpn
N3BEYEHMUN KOPHS N3 OTpULIATENBHON
BenuumMHbl Ha LI BeiBoguTCa nELLE.
C.dAE L HeBepHbIN nHaekc Ownbka koHdurypaumm. NpoeepnTb
Aarudvka napameTpsbl in. BCEX UCMOb3yeMbIX
CFLE L1 HeBepHbIi MHAEKC BXOAOB BbIYMCINTENS.
ceTeBoro unsrpa
UHdopmaLmoHHble coobLeHuns
SkaF L2 Mpubop HaxoguTca B XapaKkTepucTika BapuaHTa COCTOSIHUSA
cocTosiHum CTOI npunbopa.
FRCL un2 Mpubop HaxoauTcs B Ons nepexoaa B coctosiHne CTOI HaxaTb
coctosiHun ABAPUA
KHOMKY
AkEn un2 Mpnbop HaxoauTca B [MpoBepnTb NPaBUNBLHOCTL MNOAKNIOYEHUSA
COCTOSIHUU 0aT4YMKOB U3MEPEHNS 1 COOTBETCTBME
HekpuTtuyeckon aBapum NPMMEHSAEMOrO AaTynKa YCTaHOBIIEHHOMY B
(Hagnucb nosiBNsieTcA KoHdurypaTtope Tuny garyvka (napametp
Kaxgpble 2 c) in-t).
Pr.5P L2 3apaHa YcTtaBka Tuna XapakTepucTuka BapuaHTa paboTsl
«MOLLHOCTb» npmnbopa.
na.lA U1 KaHnan perynupoBaHusi XapakTepucTika BapuaHTa paboThbl

OTKIO4YeH

npmnbopa.
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6 Jkcnnyatauus

MpogomkeHue Tabnuubl 6.4

CoobuweHue | LIN, Ha koTopoM | OnucaHue coobweHus Cnoco6bl ycTpaHeHusi
oTobpaxaeTtcs
coobueHne

s L3 BobixogHasi mowwHocTe 100 | XapakTtepuctuka BapyaHTa paboThbl

(Touka % (oTobpaseHue Ha

MUraer) OBYXCUMBOJIbHOM npubopa. HaxaTb KHONKy Ons cosura
nHaukaTtope). 3Ha4YeHWs U MPOCMOTpa pa3psaoBs, He
Touka MOXeT Takxe nomMecTmBLLMXCS Ha L.
MuraTb, ecnm
nokasblBaeTcs
oTpuuaTtensHoe 3HadYeHne.

Ch Ln3 MHdopmmpoBaHme 06 MpocMoTpeTb coobueHne Ha L4
WMHOUKaLMM Homepa
KaHana Ha LI/4

Sk Ln3 MHdopmmpoBaHme 06
WHOUKaLMM Homepa
cocTosHMsA npubopa Ha
L4

LE L3 HenpasunbHo cobpaH 3apatb npaBunbHYO KOHGUrypauuo
KaHan npmnbopa

Lrr L1 unn U2 Owunbkm pasnuyHoro poga | Cm. pasgen 9.15

- L3 B kaHane HeT BbIxogHoro | He npeanpuHMmaTte HUYero, ecnv ans
YCTPOWCTBA, OTCYTCTBYET | AAHHOM KOHpUrypaumm TpebyeTcs
BbIXOAHAasA MOLLHOCTb OTKNoYeHne BY

T L2 B kaHane He 3agaHa XapakTepucTuka BapuaHTa paboThbl
ycTaBka npubopa.

CFh Lin1 Mpnbop He 3apaTtb koHurypaumto npubopa
CKOHcpurypupoBaH

c.o Lin1 HenpaBunbHo cobpaH 3apatb NpaBurbHY KOHUrypauuo
KaHan npubopa

6.8 CeTteBon nHTepdenc RS-485

Vcnonb3oBaHWe BCTPOEHHOIO CETEBOIo MHTEPdeca No3BONAET BbINOMHATL cneaytoLimne yHKUNn:

* KOHGwmrypupoaHue npubopa c NK;
e 3anucb NapameTpoB TEKyLLEero coctosHms Ha [K.

Ina nogknoyeHnst k cetn RS-485 cnepnyert 3agartb ceTeBble NapaMeTpbl perynsatopa. B ogHon cetn moryT
HaxoaMTbCS HECKOMNbKO MPUBOPOB, MOAKIOYEHHbLIX K OAHOMY KOoMMbioTepy. [Ons obecneyeHnss KOPPEKTHOMN
paboTbl ceTeBble MapameTpbl BCEX NPUOOPOB O4HOW CETU AOIMKHbI ObiTb OOAWHAKOBLI (32 WCKIIOYEHMEM
YHUKanbHOro 6a3oBoro agpeca).

6.8.1 OnepaTtuBHbIe NapamMeTpbl

Bo Bpemsi onucaHusa MporpammHbIX MoAyrnei C NMOMOLLbH KOH(UIYpaLUMOHHBLIX MapamMeTpoB. 3HayeHus
KOH(UIYpaLUMOHHBLIX MapamMeTPOB XPaHATCA B 3HEProHe3aBUCHMOW NaMATM Npubopa U COXpaHsloTCs Npu
BbIKIOYEHUN MUTaHUS.

OnepaTvBHble napameTpbl - 3TO [aHHble O TeKylweMm COCTodHuu npubopa u npouecce paboThl
(perynvpoBaHusi 1 MOHUTOPUHra) npubopa.

MpnbBop BHOCUT 3HaAYEHWsi B ONepaTMBHbIE NapaMeTpbl MO pe3ynsrataM U3MepeHni, BbIYMCIIEHUIA UITN MPOYNX
nencteuii. MNMpubop nepenaeT 3HavyeHUs onepaTuBHbIX NapameTpoB MacTepy ceTy nocne COOTBETCTBYHOLLENO
3anpoca. OgHako 3HayeHusl, nepegaBaemble No RS-485, MoryT ObITe NPUHATLI ApyrMMu npubopamm B 3TOW
Xe ceTtu.

OnepaTtuBHbIM NapamMeTpoMm TaKke SBNAETCA KOMaH4a Ha 3amyck WM OCTaHOBKY KaKux-nvbo mpoueccoB B
npmbope, nonyyeHHas ot Apyrux npubopos B cetv unum ¢ MNK.

OnepaTnBHblE NapaMeTpbl NepegatTcsa B ceTu no npotokony OBEH. MNpaBuna ux nepegayn He oTnv4yaroTcs
OT nepegayun KOHUrypaLmMoHHbIX NapaMeTpoB u NogpobHO onucaHbl B npotokone OBEH.
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6 Jkcnnyatauns

NHpoekcbl onepaTvBHBIX NapaMeTpoB BXOOHAT B COCTaB ceTeBOro agapeca. [pu nepegaye AaHHbIX WHOEKC
(HaumHas c 0) npubaensetcs k bazosomy agpecy npubopa (Fddr-).

BHUMAHUE

MuHUManbHLIN Neproa onpoca ornepaTMBHbIX MapaMeTpoB 3aBUCUT OT psfa PakTopos U
onpefensieTcs aKkcnepumeHTansHo. Ecnv yacTb napamMeTpoB He onpoLLeHa 3a 3adaHHbIN Nepuog,
cnepfyet BBECTU 3HaYeHUe nepuoaa onpoca, NpesbillaoLlee paHee yCTaHOBIEHHOE.

6.9 Peakuunsa npnbopa Ha crny4yamHoe OTKNYEeHUe HanpsXXeHus NMTaHus

Peakumst Ha crniy4aiiHoe OTKIoYeHMe NUTaHUS onpeaenseTcs napameTpoM bEHL, KOTopbIi MOXET NpUHMMaTb
crnegylolme 3HavyeHus:

* «[MpoAomKUTb € TOro xe mecTtay. [1py BbIKNIOYEHUN MUTaHMS NPUOOP COXpaHAET MHpopMaumio O
CBOEM COCTOSHUU B TeyeHme npumepHo 1 muHyTa n 30 cekyHA 1 MOCne BKIIOYEHWS MUTaHnsA
npoaonxaeT paboTy ¢ Toro xe mecta. Ecnu oo BbiknoueHns nutaHus npubop Haxoamncd B
cocTosiium CTOT nnn ABAPUA, To 3TO XKe COCTOsIHME COXPaHUTCS MNocrne BKIYeHUs nuTaHns. Ecnin
HanpsbKeHWe NUTaHNsl OTCYTCTBOBaro bonee gonroe BpemMs 1 MHopmaumnsa o COCTOAHMM Bbina
yTepsiHa, To npmbop nepexoaut B coctoaHme CTOIN.

* «lMepentn B coctossiHne PABOTA». He3aBncumo OT Toro, B KaKOM COCTOSIHMM NpMOOp Haxoausncs Ao
nponazaHusa NuTaHns, Npy NOSBNEHUN HAaNPsSXXeHUs OH NepenaeT B coctosdHmne Paborta.

+ «lepentun B cocrossiHne CTOIx». Npubop nepexoaut B coctosiHue CTOI.

» «lMepentn B coctosiHne ABAPUA». [Npubop nepexoant B coctosiHne ABAPUA.

BHMMAHUE
Henctene napameTpa behv pacnpoctpaHsieTcst Ha Bce 06bekTbI.

Mpubop nogcuMTLIBAET KONMMYECTBO OTKITHOYEHWUIA NMUTAHMA U PYYHBIX Nepes3arpy3ok (mapameTp 220), a Takke
obliee konuyecTso nepecbpocos (napamertp r£5), koTopble MOryT MPOMCXOAUTL MPU OTCYTCTBUM NUTaHUSA B
Te4YeHne OANUTENbLHOrO Nepmoda BpeMEHU UM MO MHOW NpuunHe. MNpuunMHy nocnegHero nepecbpoca MOXHO
NOCMOTPETL B NnapameTpe r.SrC.

PucyHok 6.6 — Kondurypatop. NMpocmoTp cTaTMCTUKM NnepecopocoB

NPEAYNPEXAEHUE

Ecnu go otknoyeHunsa nutanns 6yaget BeibpaH napametp 220 (muraet LIA1), To nocne BknioveHus
nUTaHus ero 3HadeHne Ha L2 He yBenuumTcs Ha 1. Ecnn 3aTem BbIOpaTh ApYrow NyHKT (3MeMEHT,
napameTp) MeHI0 1 onsATb BepHyTbCS K 220, Ha LIN2 3HayeHne napameTpa yBennuutcs Ha 1. Bee
OTKITHOYEHNsI NUTaHus pernctpupytotes B KoHdurypatope cpasy nocne CY4nTbiBaHNsi COCTOSHNS
npubopa.

3HaueHuns napameTpoB 220 n rES gocTynHbI TONBbKO A51s NpocMoTpa. X MOXHO 06HYNNTL, HO 3aaaTh Kakoe-
nnbo HeHyneBoe 3Ha4YeHne HeNb34.

KoHdurypaumoHHble napameTpbl MOTyT XPaHUTbCS B 3HEProHe3aBMCUMOW namsiTn npubopa B TeyeHue
HECKOMNMbKUX AEeCHATKOB IeT.

6.10 NMpuHyauTenbHaa nepe3arpy3ka npudopa

MpuGop MOXHO nepesarpy3vnTb MPWHYAMTENbHO, €CNM OH Havan B Kakux-nnbo pexumax paboTtaTtb
HEKOPPEKTHO (Hanpumep, NP1 CUIbHBLIX MOMeXax U1 nocne ANMTenbHOro NponagaHnus NUTaHus).

[ns nepesarpyskv npubopa creayet oqHOBPEMEHHO HaxaTb KHOMKU + +

NMPEAYNPEXOEHUE
O6bI4HOE OTKMHoYeHWe Npubopa OT NUTaloLLEen CeT! He NPMBEAET K Nnepesarpyske, Tak Kak
MHOPMaLIMS O COCTOSIHMM NpuBopa CoXpaHAEeTCs B ero NamsAT MUHUMYM B TedeHne 12 yacos.
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6 Jkcnnyatauus

PekomeHayeTca nepesarpyxaTtb npubop nocre cMmeHbl MogudvKauuMum unv nocne 3anvcu HecTaH4apTHOM
KOHdurypauum.
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7 Moandukauum npubopa

7 Moaudukaumm npubopa

MpuGop BbINyCKAeTCA C LIECTbl0 3anoXeHHbIMU B HEero (3amnvMcaHHbiMW B 3HEProHe3aBUCHMYH MaMsATb)
TUMOBLIMW  MOAUMMKALMSIMK, KOTOpble YNpoLlalT KoHdUrypmpoBaHue npubopa OcHoBHas YacTb
HeobXxoauMbIX NapamMeTPOB YXXe NpaBubHO 3adaHa B 3TUX MoaNMUKaLMAX.

Mocne BbIGopa moandvkaummn cnegyet 3adaTb 3HAYEHWS] OCTarnbHbIX MapamMeTpoB nMpubopa. ATO MOXHO
coenatb KHOMKamMu C nNepegHen naHenu, odHako pekomMeHayeTcsa ucnonb3oBaTb nporpammy EasyGo.
Mporpamma EasyGo no3BonsieT MOMHOCTbI0 KOHpMrypupoBaTb MNpubop, AONOMHUTL MoauduKaumo Ans
KoppeKTHou paboTbl npubopa.

CwmeHa moamdmkauum npubopa ocyLecTBnsieTcs:
* ¢ nomoubto nporpammbl «KoHdurypatop TPM148» Ha nonHoMm ypoBHe AocTyna:

— 3anucbto B Npubop COOTBETCTBYIOLLErO (haisia, NOCTaBIsAeMOoro Ha AMCKe BMeCTe C NpuGopomM;
— MHULUMMPOBaHWEM KOoMaHabl «CMeHa MoanduKaummy;

* crnomoupbto nporpammvbl Easy Go;
* CInMueBou naHenu npubopa.

[ng Toro, 4Tobbl CMEHUTL MOAUMMKALMIO C MOMOLLbIO KHOMOK, CrieQyeT NepenTy B rmaBHOe MeHIo npubopa. B
«maBHoe MeHO \CONF» pacnonoxeHsbl wecte moaudukaumi. MNpu Beibope, Hanpumep, «fMaBHoOe MeHKO
\CONF\CONF1» B npubop 6yaet ycraHoBneHa Mogndukauus 1 (Becb Habop napameTpoB).

W3-3a Toro, 4yto BO onpepeneHHoro tvna Henb3s NepedncnnTb B NPOM3BOSIbHOM NOPSAKE, MOXET BO3HUKHYTb
HeobxoammocTb nepenogkniounte B3 k BYUM mnnu UHcnektopam. JaHHyo 3agavy MOXHO BbINOMHUTL ObITh
BbIMONHeHa ¢ nomoLlbio nporpamm EasyGo, KoHdurypaTtop TPM148 unu ¢ nomoLbio KHOMOK Ha NMLEBON
naHenu.

CxeMbl cTaHOapTHBIX MogudrkaLmin NnpuBeaeHbl Ans npubopa, YKoOMNIIeKToBaHHOro Bocembto BO tTuna P (a/
M pene).

B TPM148 ecTb BO3MOXHOCTb CO34aTb UHAUBMAYANbHYO KOHGUrypauuio, codeTarllyo B cebe anemeHTbI
pasHbix Moaudukauun. MoxHO caenaTb 3TO CaMOCTOSITENIbHO MU BOCMOMb30BaATLCS YCiyramMy KOMMaHun
OBEH, obpatu1BLUMCL N0 agpecy support@owen.ru .

Ons cosgaHns coOcTBEHHOW KOHdwUrypaumm criegyeT Bocnonb3oBaTtbes nporpammori KoHdpmrypatop
TPM148 c nonHbiMM NnpaBamu goctyna. Nepen cos3gaHnem cobCTBEHHOM KOHpMrypaumm cneayeT TuatensHo
n3yunTb AaHHoe PykoBoacTtso ans TPM148.

[ns cosganusa nHamsugyansHow mogndukaumm nporpamma mncnonsdyet Mogudumkaumio 0. Mogmdumkaumus 0
npegHasHayeHa Ans nonHon MHMLManM3aumm Bcex KOHUrypaLmMoHHbIX napaMeTpoB npubopa.

7.1 OnucaHue moandukauum 1

B coctaB Moaudukaumumn 1 sxogsat 8 KaHanos perynmpoBaHus, KaXkablid U3 KOTOPbIX NOAKITOYEH K cBoeMy BY.

Cxema mogudumkaumm 1 npeacraeneHa Ha pucyHke 7.1.

PucyHok 7.1 — NMpuHumnnanbHasa cxema moaucdpukaumm 1

Kaxgbin Perynatop moxet pabotaTb B pexxumax ML n ON/OFF.
Moaudukaumsa 1 npegHasHadeHa ans paboTbl C «HarpeBaTensMm.

HaHHas moamdumkauusa nossBonsdeTr OOHOBPEMEHHO perynuvpoBaTb Heckornbko (oT 1 oo 8) HeszaBUCUMbIX
u3MYecKUX BeNMYUH. OTO MOryT ObiTb Temnepartypa, AaBfeHue, BNaXHOCTb, OCBELUEHHOCTb W Ap.
BENMWYMHBI, N3MEPSIEMbIE OQHUM OATYMKOM UK NepefaBaemMble B BUAE CTaHOAPTHbIX aHanoroBbiX CUrHanoB
(TOKa NN HanNpsXXeHus).
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PerynunpoBaHue 3agaeTcs ycTaBkon — NOCTOAHHON NN U3MEHSEMOWN MO BPEMEHUW BENUYNHOM (rpadnkom).
Mpumep

Mpubop mMoanduKaumm 1 MOXHO MCMoNb30BaTh ANS NoAdepPXaHUs B HeobXOoAMMbIX AManasoHax Benu4uuH
napamMeTpoB XN3HEOESTENbHOCTM TENNULbI AN UCNbITaHUS BbXKMBAEMOCTU pacTeHuid. B Tennuue Tpebyetcs
rnoaaepXunBath B 3afaHHbIX AMarnasoHax 3Ha4YeHWUin creayroLimMe KOHKPETHbIE NapamMeTpbl:

- TemnepaTypa no4Bbl BOKPYT KOPHEN;

- Temneparypa Bo3ayxa;

* TemnepaTypa opoluatoLLEe BoAabl;

* CKOPOCTb MOTOKA BO3OyXa;

+ [aBneHue Bo3aoyxa;

 [aBrneHue no kucriopogy (onpeaensiollee ero NpoLEHTHoe coaepXkaHue);
* BMAXHOCTb BO3AYXa;

*  BMaXHOCTb MOYBbI.

Ha pucyHke 7.2 cxemaTuMyHO M300paXkeH BapuaHT MCMNonb3oBaHUS 8-kaHarnbHoro perynstopa TPM148 1-om
mMoandukaumn And nogdepaHus ykasaHHbIX napaMeTpoB B 3afaHHbIX Auana3oHax 3HadeHun. [pmbop
n3MepsieT 3HayeHus napamMeTpoB, obOpabaTbiBaeT WX W YNpaBnsieT BbIXOAHbIMW 3NemMeHTamu Ans
KOPPEKTUPOBKM 3HAYEHUIA.

PucyHok 7.2 — Ucnonb3oBaHue 8-kaHanbHoro perynsatopa TPM148 1-on mogudmkauum gns
noanepxaHus B 3aaHHbIX Anana3oHax BeNM4YuH napaMeTpoB XU3HeAeATeNbHOCTU Tennuubl Ans
MCNbITaHUA BbDKMBAeMOCTU pacTeHUN
7.2 OnucaHue moaudukauum 2

B coctaB Mogudmkaumm 1 Bxogat 8 KaHanoB perynvpoBaHusi, B KaXabll N3 KOTOPbIX BKIHOYEHbI TOMbKO
MHcnekTopbl.

Cxema mogudmkaumm 2 npeacraBneHa Ha pucyHke 7.3.
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PucyHok 7.3 — MpuHuyunuanbHasa cxema mogudmkaumum 2

Moagudumkauma 2 npegHasHaveHa AN pasfMYHOM CUrHanM3auuu (kak npaBuno, aBapunHon). B kaxagom
KaHane peanns3oBaHa BO3MOXHOCTb BbIYUCIEHUSA KBAAPaTHOrO KOPHA U3 BXOOHOMO 3HAYEHUS, YTO NO3BONsSET
paccunTaTtb pacxof no nokasaHusaM gaTtyuka nepenaga AaBleHus.

[aHHas mogmdukaumsa NO3BOMSET OCYLECTBUMTb CUTHANM3aUmio BbiIxoga HeCKomnbkux napameTpos (o1 1 go 8)
3a rpaHulbl YCTAHOBMEHHOIO Auana3oHa (MM BXOXOEHWS 3TMX NapaMeTpoB B 3afaHHbIA AManasoH), u
perncTpaumio ykasaHHbIX COObITUI Ha BbIXOAHbLIX 3rEMEHTax. TeKyliMe 3Ha4YeHnsi NapaMeTpPoB U COCTOSIHNE
KaHanoB oOTpaXaeTcsa Ha wuHAoukatopax npubopa. Moandukaums MoxeT ObiTb MCMonb3oBaHa Kak
HEenocpeaCTBEHHO ANA curHanusauum (Ha Tabno, cupeHow u T. A4.), Tak 1 ANs yNnpaensaoLero pearmpoBaHns
(BKITHOYEHUSA HACcOCOB, BEHTUNATOPOB, ABuratenen u T. n.). KomGruHupoBaHne pelleHuin No3BoNnT co3gaBaThb
CNOXHble aBTOMaTU3MPOBAHHLIE CUCTEMBI.

Mpumep

MpuGop MoaudmKaLmm 2 MOXHO UCMONb30BaTh B aBTOMATU3NPOBAHHOM TEXHOMOMMYECKOM MpoLiecce obxkura
IMUHAHBIX U3genuin. MrHaHoe u3genue oGXuUraeTcs B Nedke A0 TeX Mop, NMoka He nepecTaHeT BblOensaTb
Brary, rotom OXnakgaeTcs B XONOAWNbHOW KamMepe OO0 AOCTMXKEHWA KOMHAaTHOW TemnepaTtypbl, 3aTem
Morpy>kaetcs Ha poboTa-norpysynka, KOTOpbIiA 3arpykaeTcs 4O 3anofHEHWUs U TPAHCMOPTUPYET M3AEnuUst Ha
cknag. Mpu neperpeBe XOnoaunbHOW Kamepbl aBTOMATUYECKM BKMHOUUTCA Goree MOLLHBIA OXNaXKOaroLwuii
BEHTUNATOP. VMeloTca curHanvsaTopbl aBapuv, KOTOpble OTBEYaloT 3a: BbiXod TeMmnepaTypbl Mmeyn 3a
npeaenbl AomnyckaeMon, CIIMLIKOM ASIMTENbHbIA 0GXKUT U3OEnns, Neperpy’xeHHOCTb PO6oTa-norpy34vmnKka.

Ha pucyHke 7.4 cxemaTu4HO M306paXKeH BapuaHT MCMNONb30BaHUA 8-kaHamnbHoro perynsatopa TPM148 2-on
MoanduKaLumMm B aBTOMaTU3MpOBaHHOM TEXHONOMMYECKOM npoLiecce obXura mMUHAHbIX N3AENNNA.

PucyHok 7.4 — Ucnonb3oBaHue 8-kaHanbHoro perynsatopa TPM148 2-on moaudumkaumm B
aBTOMaTM3UPOBaHHOM MpoLiecce 06XuUra rMUHAHBLIX U3aenun

Mpumep

MpuGop MoaudvKauum 2 MOXHO WCMoNb30BaTb B CUCTEME CUrHanu3auuuM aBTOMaTU3MPOBAHHOIO
TEXHOIOrMYECKOro MNpoLiecca BbiNeKaHUsi X11e600YNoYHbIX U3Aenuii. B KoHTponMpyemMom NpuGopoM rnpoLiecce
nsgenue pacronaraeTcs Ha KOHBeWepe, MepeMeLlaloLlemM ero Mo CTYMeHsIM TEXHOMOrMYeckoro npouecca
N3rOTOBIIEHNA OT COCTOSIHWSI 3aroTOBKM [0 COCTOSIHUS KOHEYHOro npodykTa (roToBOro K ynoTpebrneHuto
usgenvs). Temnepatypa o6paboTku — BbiNekaHWs xneGobynoYyHOro M3denus — B PasfUYHbIX TOYKax, B
KOTOPbIX OKa3blBAETCA M3Oenue npu nepemeLleHnn Ha fneHTe KoHBerepa 1 raoe NMpoVCXOAUT ero rnoaTanHas
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o6pa60TKa, nogaepxumBaeTcd Ha 3aaHHOM YPOBHE. npl/l BeAEHNN TEXHOJIOTMYECKOro rnpoLecca BbllMekaHnA B
YCTaHOBJIE€HHbIX Npeaenax nogaepXunBaetTcd aaBleHne napa.

Ha pucyHke cxemaTnyHoO u3obpaxkeH BapuMaHT MCMONb30BaHWUsl 8-kaHambHOro perynsatopa TPM148 2-on
MogudmKaumMm B CUCTEME CUrHanmu3aumm aBTOMaTU3MPOBAHHOIO TEXHOMOMMYECKOro MpoLiecca BbiNeKaHus
XnebobynoYHbIX N3AENUIA.

PucyHok 7.5 — UIcnonb3oBaHue 8-kaHanbHoro perynatopa TPM148 2-ou moaudukaumm B cucteme
CUrHanusauvm aBToMaTM3npPoOBaHHOIO TEXHONIOFMYECKOro npouecca BbiNneKkaHUs xnebo-06ynoyHbIx
usnenumn

7.3 OnucaHue moaudukauum 3

B coctaB Moaundumkauumn 3 BxogsaTt 4 kaHana MNW[O-perynvpoBaHus, KOTopble YNpaBnstoT 3adBukkamy no
nokasaHusAM gaTymKa nosnoxeHus (MUnm cornacHo ero MmaTteMaTM4eckon Mogenu).

Cxema mogudurkaumm 3 npeacraBneHa Ha pucyHke 7.6.

PucyHok 7.6 — lNMpuHuunuanbHasa cxema moaudukauum 3

Moandukauma 3 npegHasHadeHa ONS pPerynupoBaHus hrsnyeckux obbekTOB C MOMOLLBH0 YrNpaBrseMblX
3a0BMKEK — C JaTtynmkamu nomnoxeHnus (unu 6e3 TakoBbix). Takumu obbektamyu MOryT ObiTb pacxogHble
KOMMyHuKauun (TpyBbl ¢ Bogon), ynpasnsemMble kKpaHamu, pasnuyHble OPCYHKN, aHTEHHbI, HanpaBnseMble
aBTOMaTM4eCcKku, aBTOMAaTU3MPOBAaHHblE CUCTEMbl BeHTUNauuM M T. N. KaHanbel (oT 1 go 4) pabotator
napannernbHO, OCYLLEeCTBIAS HE3aBMCMMOE perynmpoBaHue.

PerynnpoBaHue 3agaeTcs ycTaBkon — NOCTOAHHON NN U3MEHSIEMOWN MO BPEMEHUW BENUYNHOM (rpadnkom).
Mpumep

Mpubop moamdukauum 3 MOXHO MCMOfMb30BaTb B CUCTEME YNPaBliEHUS OXNaXAEeHWEeM CTaHka Ans TOYHOM
obpaboTtkn petanen. [Ona pabotbl ctaHka TpebyeTcsas BOOHOE W BO3AYLWIHOE OXMaXAEHUE pexyLluero
MHCTPYMEHTa CTaHKa u obpabaTtbiBaeMbIX UM AeTanewn, T.K. yBENMYeHne Temnepartypbl geTanu U pexyLuero
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7 Moandukauum npubopa

WHCTPYMEHTA B TMpOLIECCE pe3aHusi COMPOBOXAAETCA TeMmnepaTypHbIM W3MEHEHWEM pasMepoB W
YMeHbLUEHMEM TOYHOCTU. B 30aHMm 3aBoga UMEETCH LieHTpann3oBaHHasi CTauuoHapHasi cuctema BoAHOMo U
BO3OYLUHOIO  OXMaXOEHWsl, K KOTOPOW  MOOKMIOYEH CTAaHOK C  WUCMOMb30BaHMEM  JTOKanbHOM
aBTOMaTM3NPOBAHHOW CUCTEMbI, YMpaBnsSIOWEN pacxodamu Boabl M Bo3gyxa. Cuctema crabunmsupyet
TemrepaTtypy B YeTblpex MecTax, oxaxaaeMblX BOAOW U BO3OYXOM, 38 CHET PErYNMPOBaHNUS NX PAcXOA0B.

Ha pucyHke 7.7 cxemaTuyHO M300paXkeH BapuaHT UCMONb30BaHUA 8-kaHanbHoro perynsatopa TPM148 3-en
MoouduKaLmMm B TEXHOSIOTMYECKON CUCTEME YMpPaBMEHUS OXNaXAEHWEeM CTaHKa ANns TOoYHoW obpaboTku
netanen.

PucyHok 7.7 — Ucnonb3oBaHue 8-kaHanbHoro perynatopa TPM148 3-oi mogudcdukauum B
TEeXHONOrM4YeCKoOM cucTeme ynpaBrieHUs oxnaxxaeHMeM cTaHKa Ans TO4YHOW o6paboTku getanen

Mpumep

MpuGop MoandmMKaLmm 3 MOXHO UCMONb30BaTh B YNPaBNSAEMO CUCTEME M3 YETbIPEX UIbEP ANS NOMy4YeHNs
MPOBOJIOKM M3 TBEPAbIX METANIOB PasnnyHoro AuaMeTtpa. dunbepbl GbICTPO U3HALLMBAKOTCSH, U TpebyeTcs ux
aBTOMaTM4eckas NoACTpoMKa.

Ha pucyHke cxemaTnyHO M3006pakeH BapuaHT MCMoNb30BaHMA 8-kaHambHoro perynatopa TPM148 3-en
mMoanduKkaumMm B yMNpaBrsieMol aBTOMATM3UPOBAHHOW CUCTEME W3 YETbIpEX unbep ANA NonyvYeHus
MPOBOJTOKM.

41



7 Moandukauumn npubopa

PucyHok 7.8 — Ucnonb3oBaHue 8-kaHanbHoro perynatopa TPM148 3-om moaudukauum B
ynpaBnsieMon aBToMaTM3npoBaHHOM cucTeMe U3 YeTbipex chunbep Ans nosyyYyeHns NpoBOSIOKU

7.4 OnucaHue mogudmkauum 4

B coctaB Moaudukauum 4 Bxogat 4 Kanana perynupoanusa (ML nnn ON/OFF), kaxabii N3 KOTOPbIX
conpoBoxaaetcsi VHcnekTopoMm (Moayrnem, KOHTPOMMPYIOLWMM HaxOoXAEHUE pPerynmpyeMon BenuyuMHbl B
O0MyCTUMOM guanasoHe).

Cxema mogudmkaumm 4 npeacraBneHa Ha pucyHke 7.9.

PucyHok 7.9 — lNMpuHuyunuanbHasa cxema mogudmkauum 4

Mogudukaums npegHasHadyeHa ONS perynupoBaHuUs OO0 YeTbipex (U3NYeCcKUX BerMYMH C aBapUnHOM
curHanusauuen kaxgon. B kaxaom kaHane perynupoBaHWsa MCMONb3yeTcs 2 BXxoda, YTO Mo3BonsdeT
perynupoBaTtb BENUYMHbLI, U3MepsieMble 2-MSA AaTYUKaMMU.

PerynnpoBaHue 3agaeTcs ycTaBkon — NOCTOAHHON UMW U3MEHSIEMOWN MO BPEMEHUW BENUYNHOM (rpadhnkom).

Mpumep

Mpnbop Mogndmkaumm 4 MOXHO UCMONb30BaTh B CUCTEME XM3HeobecneyYeHNs BbICTABOYHOMO 3ana KapTuH.
[ns xpaHeHWs KapTuH TpebyeTcs nogdepXaHue TemnepaTypbl M BMNaXHOCTU B MOMELLEHUW, a Takke
OorpaHMYeHne MPOLEHTHOTO COoAepXaHWs  COeOMHEHUA cepbl B BO3dyxe. TemnepaTtypy nOMeLleHus
perynupyioT 3a C4yeT U3MEHEHMS TemnepaTtypbl OTONUTENbHbIX 6atapen. Ons perynMpoBaHUS BNaXHOCTU
nveetca BosgyxoocywmTenb. CoeauMHeHWs cepbl YAANSAIT U3  NOMELUEHWS, MPYMEHSIS  BbITSXHYHO
BeHTUNauuto. [ns peanusauny NocTaBneHHON 3a4a4n UCMOoNb3yeTcs 3-X KaHarnbHbIM BapuaHT Mogndukaumm
3. KaHan 1 perynupyeTt Temnepartypy, 2-o — BNaXHOCTb, 3-UA — Ka4eCcTBO BO3ayxa. ABapumHasa cuTyauus
WHULMUPYET 3aXK1raHne COOTBETCTBYHOLLIEN NAMMOYKM Ha NynbTe A4EXKYPHOrO.
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7 Moandukauum npubopa

Ha pucyHke cxemaTuyHO M300pakeH BapuaHT MCNofb30BaHMA 8-kaHanbHoro perynstopa TPM148 4-on
MoamnduKaLmmn B cCUCTEME XM3HeobecnedeHns BbICTaBOYHOIO 3ana KapTuH.

PucyHok 7.10 — Ucnonb3oBaHue 8-kaHanbHoro perynatopa TPM148 4-ou mogudurkaumm B cucteme
XM13HeobecnevyeHUs BbICTAaBOYHOIO 3ana KapTuH
7.5 OnucaHue mogudmkauum 5

B coctaB Mogudukaumm 5 exopat 4 Kanana perynuposanus (MO nnu ON/OFF) no rpaduky ycTtasku,
KaXkabl U3 KOTOPbIX CONPOBOXAAETCA aBapuUnHON curHanmnsaguen.

Cxema mogudukaumm 5 npeacraeneHa Ha pucyHke 7.11.

PucyHok 7.11 — NpuHuuMnuanbHaa cxema moaudmkauum 5

MO,D,I/ICbI/IKaLI,Mﬂ 5 nosBonsieT cosgaBaTb CrOXHblE CUCTEMbI perynnpoBaHna C M3MeHsIoLLENCs B npouecce
perynmpoBKku yCTaBKOVI, KOTOpasa 3aBUCUT OT BXOOHOW BEMMNYMHbBI UK OT BpEMEHN.

lpadhmk 3aBUCMMOCTM OT BXOOHOW BEMMYMHbLI NO3BONSIET CO34aBaTb KNMMaTo3aBUCHMMbIE CUCTEMBI (NMpUMeEp -
cuctema oborpeBa MNOMeLUeHUs, B KOTOpow TemnepaTypa OaTapeii M3MeHsIeTcs B 3aBUMCUMOCTU OT
TemnepaTypbl Ha ynuue). lpadmk 3aBUCMMOCTM OT BPEMEHW MO3BOMSAET YMNPaBRATb TEXHOMOMMYECKUMU
npoLieccamu, KoTopble TPeByoT aBTOMaTUYECKOro U3MEHEHNS YCTaBKM B TeHEHUE paboThl.
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7 Moandukauumn npubopa

BHUMAHUE

B Mmogudmkaumm 5 3ageiictBoBaHbl Bce 8 kaHanoB npubopa. B HeweTHbIx kaHanax (1, 3,5u 7)
BKITOMEHbI PEMYNATOPbI M UHCMEKTOPbI U OCYLLECTBMASIETCA perynupoBaHue. B yeTHbix kaHanax (2, 4, 6
n 8) paboTaloT TOMNbKO BbIMMCANTENM, AaHHbIE C KOTOPbIX NepeaatTcs B 6roku BblYNCNEHNS
KoppeKuuKn ycTaBku rno rpadoumky (ocb X).

Ecnu Tpebyetca nony4atb KOppekTupyloLee 3Ha4eHe TonbKo C OAHOro Bxoda npubopa, 1o MHopmaums ¢
ocTanbHbIX BXxodoB OyaeT nocTtynatb Ha BblYMCNUTENb KaHamna, COOTBETCTBYIOLLErO 3TOMY BXOAY.
Heuncnonb3yemble BbIMUCIIUTENN MOXHO OTKNIOYUTL. [ns aToro cnepgyet yctaHoBuTb B napametrpe CAL.t
3Ha4eHune "BblYMCNTEND OTKOYEH".

Mpumep

Mpubop Mmogundmkaumm 5 MOXXHO MCNOMb30BaTh B CUCTEME TennocHabxeHus 3gaHus. Cnuctema obecneuvBaet
Tpebyembiln nogorpeB baTapen OTOMNMNEHUs, HarpeB ropsiien U xonogHon BoAbl. MogorpeB xonogHoW BoAbI
ucnonb3yercd nNpu HU3KOW Temnepatype oKpyxarwllero Bosgyxa. @PYHKUMOHUMPOBAHUE CUCTEMBI
OCYLLECTBIISETCA C YY4ETOM TEMNOBbIX MarncTpanbHbIX NOTEPb B NOAABAEMbIX K KOHTPONMPYEMOMY 34aHUI0
noTokax OT HaxodsLlencsa B OTAaneHMn OT AoMa TEMMoBOW CTaHUUK, rae U pacrnonoXeHbl Harpeatenu. [ns
peanu3aumm npuMMeHSeTca 3-X KaHanbHbIA BapuaHT Mmogmdukaumm 5.

Ha pucyHke 7.12 cxemaTtnyHO n3obpaxkeH BapuaHT Ucnonb3oBaHus 8-kaHanbHoro perynstopa TPM148 5-on
MoanduKaLmMm B CUCTEME TEMMOCHAOXEHMS 30aHMS.

PucyHok 7.12 — Ucnonb3oBaHue 8-kaHanbHoro perynatopa TPM148 5-o moandumkaumm B cucteme
TennocHabxeHus 3gaHns

Mpumep

Mpnbop moamdukaLumm 5 MOXHO UCMONb30BaTb B CUCTEME TEPMOOBPaboTKM (0BXNMra) KepaMmUyYeCKOM MIUTKN.
Mo cyulecTByOLLEMY CTAHAAPTHOMY TEXHOOMMYECKOMY NMPOLIECCY MIUTKa 06XXMraeTcs B 3NEKTPUYECKON NeYm
npu Temneparype 110 rpagycoB 40 MUHYT, MOTOM TemrnepaTtypa B TedeHne 50 MMHYT NnaBHO AOBOAUTCS A0
500 rpagycoB. Ha aton Temnepatype nnutka BblepXMBaeTCs B TeHeHue 3 4acoB, 3aTeM B TeyeHue 5 YyacoB
MnaBHO oxraXaaeTcd OO KOMHATHOW Temnepartypbl. OTpaboTaHHbI BO34yX U3 CMCTEMbI TEPMOOGPabOTKM
OTBOAUTCSH BEHTUMNSLMOHHOW YCTAHOBKOW MO BO34YXOBOAAM M UCMOMb3yeTcs (MOXET ObITb UCNOMb30BaH) ANg
oborpeBa MOMELLEHMI: B TEMNOOOMEHHUKE, YCTAaHOBMIEHHOM B 06orpeBaeMoM [oMe, MocTynatoLlas
NnapoBO3ayLUHAasi CMECb PA30rpeBaET NOABOAUMYIO K 30aHMIO XONMOAHY0 BoAy 4O HEOOX0AMMON TeMNepaTypbl.
Kpome TOro, 4yactb OTBOAMMOIO Temnfa MCNonb3yeTca Afs NpegBapuUTEnbHOrO pasorpesBa MAMTKM nepen
neysto. [na peanusauum onncaHHoOM CXeMbl NPUMEHSETCA 3-X KaHarnbHbIN BapMaHT Mmogndukaumm 5.
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7 Moandukauum npubopa

PucyHok 7.13 — Ucnonb3oBaHue 8-kaHanbHoro perynatopa TPM148 5-o moandumkaumm B cucteme
TepMoo6paboTku (06kura) kepammyeckom NIUTKU

7.6 OnucaHue moaudukaumm 6

B coctaB Moandukauun 6 Bxogat 2 KaHana MWO-perynvpoBaHnst 3agBuMkKkaMyn C OATYUMKOM MONOXEHUS.
Perynupyemas BenunuuHa BblumMcngeTca Bbluucnutenem (Hanpumep, COOTHOLWEHUs ras/Bo3ayx). B kaxagom
kKaHane pabotaer Mogynb WHcnekTopa, BbIOAMOLWMA CUrHam Ha BbIXOLHOW 3MEeMEHT nNpu  BbIXxoae
perynmpyemMou BennymHbl 3a 4oNyCTUMbIN AnanasoH.

PerynnpoBaHne moxeT 6GbiTb 3aaHO yCTaBKOWM — MOCTOSIHHOW WM U3MEHSAEMOW MO BPEMEHM BENNYMHOWN
(rpacpmkom).

Cxema mogudmkaumm 6 npeacrasneHa Ha pucyHke 7.14.
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7 Moandukauumn npubopa

PucyHok 7.14 — NMpuHuMnuanbHasa cxema moaudukaumm 6

Mogaundukauusa 6 otnmyaetca ot Mogndurkauum 3 cnegyoLwmm:

e 3 BXOAa BMEecTO 2-X Ha KaHan;
* KONMYECTBO KaHamnoB 2, a He 3;
* [ONS KaXO0ro KaHana ecTb aBapuiiHas cUrHanmsauusi.

,D,aHHyPO MOJJ,I/Id)MKaLI,VIIO MOXHO MUCNOJ1b30BaTb ANA Ccrneayrwmnx CUCTEM:

* CUCTeMbl PErynnpoBaHnsa COOTHOLLEHNA (ra3oB, BOAbI U T.N.), yNpaenaoLime, HanpuMep, AByMs
KpaHamu;

¢ cuCTeMbl, TpebytoLmne COXHOMO PeryrnimpoBaHusi MO HECKOSBKUM (40 3-X) BXOAHLIM BefIMYMHAM;

*  VHble CUCTEMbI C HEOBXOAMMOCTbIO YNpaBneHus 3a0BUKKaMM1 U HanMMYnem curHanvsauum.

Mpumep

Mpubop mogndukaumm 6 MOXHO MCMONb30BaTb B MPOW3BOACTBEHHOW aBTOMAaTU3VMPOBaHHOW YCTaHOBKE
pe3aHus NIMCTOB U3 MEeTaNNMYeCcKMx cnnasoB. B kayectBe pabovero MHCTpyMeHTa B YCTAaHOBKE UCMOSNb3yeTcs
KMCNopoaHo-aLeTMneHoBasi ropenka, npu pabore KOTOPOW, B 3aBUCMMOCTM OT TOMLLUMHbI NUCTa U BuAa
(xapakTepucTuk) marepuana nucra, Ans ropenku yCTaHaBNMBAETCA M MOAOEPXKMBAETCS COOTBETCTBYHOLLMM
YPOBEHb MOLLUHOCTM M Temnepatypbl nnameHu. TPM148 wncnonb3yetrcs Ons perynupoBaHUsa pacxopa
KOMMOHEHTOB rOPEHUSA, KOHTPOSIA TEMMNEPATYpPbl NAaMeHn u np. MNMpu BO3HUKHOBEHWUM aBapUNHOW CUTYaLMN —
NnageHne pacxoga KOMMOHEHTOB M3-3a YAaCTUYHOMO MIIM MOSIHOTO 3aCOPEHMS Ta30BbIX KOMMYHMKaLMM,
Heperynupyemoe u3MeHeHWe TemnepaTypbl NrnaMeHu (M3-3a HapyLUeHUs! XapaKTEPUCTUK KOMMOHEHTOB
rOpeHnsi, apo3nn UM CyXXeHus (TemnepaTypHoro gedekra) comrna ropenkd u T.n.) wwunu gp., — nogaya
KOMMOHEHTOB ropeHus OygeT OTKMNoYeHa 1 cpaboTaeT aBapuinHas curHannsauus.

Ha pucyHke cxemaTnyHO M3006pakeH BapuaHT MCMofb3oBaHusA 8-kaHambHoro perynstopa TPM148 6-om
Mogudmkaumm B NPOM3BOACTBEHHON aBTOMAaTM3VMPOBAHHOW YCTAHOBKE pe3aHusi NMUCTOB U3 MeTanimyeckmx
CMNaBoB.
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7 Moandukauum npubopa

PucyHok 7.15 — Ucnonb3oBaHue 8-kaHanbHoro perynsaropa TPM148 6-om mogudmkauum B
npon3BOACTBEHHOM aBTOMaTU3UPOBAHHOW YCTAaHOBKE pe3aHusi IMCTOB U3 MeTanfIn4ecK1x cniaBoB
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8 Hactpowka

8 Hactpouka

8.1 O6Gwue npmHLUUNbI

Mepen akcnnyaTauueit npubopa crneayeT 3aAaTb NOMHbIA HAaboOp 3HAYEHWU HacTpaMBaeMblX NapameTpos,
onpegenswoWwmx paboTy npubopa. AToT Habop NapameTpoB HasbiBaeTcs KoHdurypaumei.

Mepea ncnonb3oBaHeM NpUGop credyet CKoOHQUIypupoBaTh Noj 3aaady UNn Bbi3BaTb OAHY U3 CTaHOAPTHbIX
MoangMKaLMiA, 3anncaHHbIX B 3HEPTOHE3aBMCUMON NamsT NpuGopa, 1 JOHAaCTPOUTL NPY aKTUBMPOBAHUN.

,D,OI'IyCKaeTCFl N3MEHATb 3Ha4YeHNA HE BCEX NMapaMeTpPOB, a TONbKO Tpe6yeMb|x.

M3meHeHHas KOH(*)I/IpraLI,I/IFl 3anncbiBaeTCA B 3HEProHe3aBMCUMMYKD NaMATb N COXpaHAETCA B Hen npu
OTKIMKOYEHUN NUTaHNA.

TPM148 MOXxHO HacTpouTb AByMs cnocobamu:

* KHOMKaMu Ha NULUEBON NaHenun npubopa;
« ¢ 1K c nomoLbto nporpammbl «kKoHdurypaTtop TPM148» nnu nporpammel «EasyGo».

NPEAYNPEXOEHUE

PekomeHpayeTcst HacTpanBaTb NPMOOP C NOMOLLLIO NPOrpaMm KoHduUrypmposaHus Ha MK, YooOHbI
Nnorb30BaTeNbCKUN MHTEPdENC KOHPUNYPATOPOB YMEHbLLLAET BEPOSITHOCTL OLLUMOKM NpY 3adaHum
napameTpoB.

Mepen HacTtpowkon TPM148 C MOMOLLbO KHOMOK HA €ro NMUEBOW NaHenu crnegyeT BKAYUTbE MUTaHUeE.
Huvikaknx opyrux npegsapuTenbHbIX Onepauuin NpoBoAUTL He TpebyeTcs.

Mepen HacTponkon ¢ nomowbio MK cnegyet nogkniounte npnbop K kKomnbiloTepy no nHtepdency RS-485
yepes agantep AC4 nnu gpyron agantep RS-485/RS-232.

8.2 3apaHue koHcurypaumm npubopa

KoHdurypmposanHne TPM148 ocywecTBndeTca nocregoBaTtefbHbiM coeguHeHnem 6nokoB npubopa B
eaunHYI0 cucTemy.

CoeovHeHne (M pasbeduHeHME)  3MEMEHTOB  KOHGUrypauuum  OCYLLEeCTBMsieTcA B CTPOrou
NnocnefoBaTenbHOCTM, W3MNOXEHHOW Hwke. HapyleHue nocnenoBaTenbHOCTY AenaeT HeBO3MOXHbLIM
KOPPEKTHOE 3aaaHne KoHUrypaumu.

CoeavHeHue aneMeHTOB Npubopa BbINOMHAETCH B CieAyoLLeM nopsiake:
1. VYkasbiBaetcs konmyectBo O6bekToB (NapameTp n.ObJ).

2. YkasbiBaetcs konudecTtBo KaHanos B O6bekTe (napametp n.Ch). Npmubop aBTomMaTnyecku
pacnpegensiet ceoboaHble KaHanbl Mmexagy O6bektamu, ykasbiBas Homepa
KaHnanos B napametpe S.idx.

3. [Onsa kaxporo KaHana Bknoyaetcs (unu He Bkntoyvaetcs) Perynatop (rEGL), WHcnekTop (insP) u
Peructpatop (OP.i).

Ona kaxporo KaHana 3agaetcs tvn Beluncnutens (CAL.t).
[ns kaxgoro 3agencTBOBaHHOMO BxoAa BelumcnuTens yka3biBaeTCcst UCTOMHUK OAHHbIX.

Ona kaxgoro KaHana ¢ BkntoyeHHbIM Perynstopom B napametpax Od.tP v r.Od.i 3agaetcs
nogkntodeHne n Homep MNC.

7. [Onsa kaxgoro BkntoveHHoro MNC 3agaeTcst konmyecTBo noakntodeHHbix BYWM Ttuna Harpesatenei n
BYWM Ttuna XonogunbHukos (napameTtp nPC).

8. [ns kaxpgoro BkntoveHHoro BYUM ykasbiBaeTcs ero Tun (napametp SE.P).
9. [Onsa kaxgoro BkntoveHHoro BYVIM ykasbiBaeTca Homepa ncnons3yemsix M B3 (napamertp OP).

Broku npubopa cneagyer pasbeauHsaTe B o6paTHOM nopsiake. [na pasbeauHeHus anemMeHToB npubopa munm
UCMpaBrneHns oWwnOOK, BO3HUKILIMX B pe3ynbTaTte HEBEepHbIX AEeNCTBMIA MpW CO34aHuM KOHdUrypaumu,
pekoMeHAyeTCs UCMonb30BaTh Npoleaypy MHnuuanusaumu.

Mocne cosgaHusa KoHdurypaumm criegyeT 3afaTb OCTalbHble MapamMeTpbl BCEX BKMAKOYEHHbIX OGrOKOB.
MapameTpbl Bxogos, CeTeBbix BxogoB, Mactepa ceTu, ceTeBbIx HacTpoek npubopa, yctaBok, Pernctpartopos
N rpadonky KOPPEKLMKN YCTaBKN MOXHO 3a4aTh B NPOM3BOSIbHOE BpEMS U B NIOOOM Nnopsiake.

PesynkTaThl co3aaHnsa KoHUrypaLumum MoXHO NpoTecTUpoBaTh ¢ NepeaHeit naHenu npudopa.
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8.3 HacTtpownka nigukaumm

Onsa ynpasneHusa npnbopomM 1 ang nameHeHus pexmnmon padoTtel B TPM148 peanu3oBaH pexum OCHOBHOM
NHAMKaUWW.

Takke CyLLECTBYET HECKONbKO BCMOMOraTellbHbIX PEeXMMOB WHAMKALUWUM, KOTOpble BKIOYaloTCa npu
aBTOHACTPOViKe PErynsaTopoB, OCTUPOBKE, HACTPoViKe U Ap.

B pexunm OCHOBHOW MHAMKaLNK np|/|6op nonagaet cpasy npu BKIHOYEHUA (C y4eTOM 3Ha4YeHuA napametTpa
BEHL).

Ha nepBoM nHOuMKaTope un1 0To6pa>|<aeTc;| 3Ha4YeHune C BblHNCNNTENA B TEKYLLIEM KaHane.

Ha sTopom uHagnkatope LIKA2 B npouecce paboTbl oToBpaxaloTcs: TekyLlas ycTaBka, Bpemsi paboTbl, pexmMbl
STOP 1 ABapus, Kog aBapum.

WnoukaTtop LIU3 oTobparkaeT 3HayeHme BbIXOQHOIO curHana (MOLWHOCTY) B KaHane.

Ha nHagmkaTtope N4 otobpaxatoTca Homep obbekTa 1 kaHana yepes Touky. Ecnv oGbekT eauHCTBEHHBIN, TO
NnokasaH TONbKO HOMep KaHana.

Ecnu B npouecce paboTbl npubopa npegycMoTpeHa UHAUKALMUS TEKYLLEN YCTaBKU N BpeMeHU paboThbl, TO Npu
BKIMIOYEHMM NUTaHMA Npubopa nHanUmMpyeTcs 3HadyeHue yctaBku. [ina nepeknioveHus otobpaxaemon Ha LIA2

N
nHpopMaumMK (TekyLlas ycTaBka, BpeMsl paboTbl) MOXHO HaXKaTb KOMOUHALMIO KHOMOK n .

Ecnu npnbop nepexoguT B cOCTOsiHME ABapUA, TO MO HAXaTUH KHOMKM MOXHO MOMNYyYMTb MHPOPMALMIO O
koae Asapun.

Pexxum yHKUMOHNPOBaHUSA HAMKaLUW 3agaeTcs B CriyebHbix napameTtpax ind.r v ind.t.

MapameTp ind.r — yacTtota 0OHOBNEHUS MHOMKALWMM — yKa3blBaeT (3a4aeT) BpeMsi, Yepes3 koTopoe Ha LN
Oynet 06HOBNATLCA MHADOPMALNA O 3HAYEHUN N3MEPEHHON NN BbIYMUCIIEHHON BENUYMHBI.

PucyHok 8.1 — Kondurypartop. NMapameTpbl MHAUKaLMKN

Ecnn Bpemsi, ykaszaHHoe B napametpe ind.r, MeHblle nepuofda ornpoca COOTBETCTBYOLLEro gartduka itrl,
NHpopmMaums 6yaet o6HOBNATHCS C YaCTOTOM onpoca AaTyuka.

CoobueHna Ha L1 obOHOoBRAOTCA B MOMEHT HaXaTus KHOMOK Ha nepegHen naHenu npubopa BHe
3aBUCMMOCTM OT 3Ha4YeHus napametpa ind.r.

MapameTp ind.S — ko4 BUAMMOCTM NapameTpPoB Npubopa Npu HacTpolike ¢ NULEBOI NaHenu npubopa — AaeT
BO3MOXHOCTb CKpbIBaTb OTAEMbHbIE NapamMeTpbl U Nanku (CM. Tabnuuy Hke).

Ta6bnuua 8.1 — Koabl BUGMMOCTM NapaMeTpoB

ATpuOyTbI NapameTpoB npubopa 3HaueHus ind.s, Npu KOTOpbIX NapaMeTp BUAEH
Pepaktnpyemsblii, NMonb3oBaTenbckuii 1,2,3
Hepepaktupyembii, lNonb3oBaTensckui 2,3
Pepaktnpyembii, 3aBoackom 1,2,3
Hepepaktunpyembiii, 3aBOACKON 3

MapameTp ind.t — BpemMsi LUMKNIMYECKON WHOUKAUMW — yKasblBaeT (3a4aeT) Bpemsi, Yepes koTtopoe byaer
CMeHeH (Ha cnepyrLwuin) MHOULMPYEMbIA KaHam Mpu BKIHOYEHHOM pPEXWME aBTOMaTUYECKOW CMEHbI

AN N
VIH,EI,I/IKaLI,I/IIZ. 3ToT pexum BKIoYaeTca/Bblkno4yaeTcs OHOBPEMEHHbIM Ha)XaTueM KHOMOK n .
8.3.1 OnucaHue MHAMKaLMKU NPy aBapum

ABapuiiHoe COCTOsIHMEe — COCTOsIHME, B KOTOpoe nepesoanuTcs o6beKT npu cpabatbiBaHun 6rioka Jlorvku
NPUHATUSA peLleHnst 06 aBapum UK NMPU UHbIX aBapPUIAHBIX CUTYaLMSIX (Hanpumep, Npy oGpbIiBe AaTyvka).
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8.3.1.1 Kputnyeckasa aBapus

Bo Bpems kpuTundeckoi aBapum Ha L2 otobparxaeTtca cooblieHne FALL. KpuTudeckaa aBapua UMeeT ABa
noapexuma: «ABapus ¢ curHanmsaumen» n «Asapusi 6e3 curHanusaumm»

Mpn BO3HMKHOBEHUN KPUTUYECKON aBapum Npubop NepexoauT B pexum «ABapus ¢ curHanuaaumeny. CurHan,
YyNpaBnsoLWmMIA yCTPONCTBOM aBapUMHOWM CcurHanusaumm, nopjaetrca Ha BO, Homep KoToporo ykasaH B
napametpe AL.rE (npu AL.rE = 0 ynpaensowmii curHan He nogaetcsd). K atomy BO (kak npaBuno, ato pene)
MO>HO MOAKIHOYUTE YCTPOMNCTBO, KOTOPOE BbIAACT 3BYKOBOW MM CBETOBOW CUrHarn, coobLiarowmii 06 aBapumm.
HeobxoaMMo NOMHUWTB, YTO NPY aBapun C CUrHaNM3auMen Kaxabln N3 NOAKITIYEHHbIX 06 bEKTOB NepexoanT B
pexum ABapusa oTaenbHo, a Ha B3 nopaetca obGbeauHeHHbIn no noruke «WJIA» curHan oT Bcex
NOAKIMOYEHHBIX OOBLEKTOB.

ABapI/lI7IHle CUrHanNU3aumo MOXXHO OTKITHOUNTb KHOMKOW

Mpu nepeBoge B nogpexum «ABapusi 6e3 curHanmsauum» B3O (ecnun oH 3agencTBOBaH) pasmMbIKaeTcs, U
aBapuviiHasa curHanmsaumsa otkniovaetrca. OgHako npubop No-NpexHeMy HaxogouTcs B pexunme ABapus U He
MOXeT NPOoAOoIKaTb HoOpMarbHy paboTy.

B nogpexume «ABapus ¢ curHanusaumen» Haanucb FACL muraet. B nogpexume «ABapus 6Ges
CUrHanusaumMm» (a Takke nocrne nepexofa B TakoW PEXUM K3 COCTOSIHUM «ABapus C CUrHanusauuemn»
HaXkaTMeM KHOMKU ) Hagnuce FACL cBeTUTCA HeNpepbIBHO (CM. TabnuLy HUXe).
Ha L4 otobpaxatoTca Homep obbekTa 1 kaHana, B KOTOPOM Npou3oLusa aBapus.

NPEOYNPEXOEHUE

Mpn BO3HUKHOBEHMM KpUTMYecKkon ABapum Nnpnbop, BHE 3aBMCMMOCTU OT TOrO, KakoW KaHan B 9TOT
MOMEHT oTobpaxkana MHauKaumsl, Ha4MHaeT UHAMLMPOBATbL HOMEpP KaHara, Ha KOTOpOM Npom3oLura
ABapwus.

Tabnuua 8.2 — UHauKauus B pexxnme KpUMTUYECKOM aBapum

Bua aBapuun CeeToanon Haanuchk «Fail»
ABapwus ¢ curHanusauuen Mwraet
ABapus 6e3 curHanusauum Ceetutcs

Mocne ycTpaHeHUs NPUYUHBI aBapuu NPUOOP MOXKET MEPEKITHYUTECA B PEXUM, WUCMONb30BaBLUMACS [0
BO3HUKHOBEHWST KpUTUYECKON OwnbKM, N BO306HOBUTL paboTy. [1na atoro Hago HaxaTtb kHonky MYCK/CTOIM.
Ecnu npuunHa aBapum He OGbina KOPPEKTHO YyCTpaHeHa, TO Npubop aBTOMaTUYecKku NepenaeT B Pexum
«ABapusi ¢ curHanusaumemn».

PucyHok 8.2 — Cxema nepeknouyeHUsi COCTOSSHMIM npubopa

8.3.1.2 Hekputnyeckas aBapus

Mpn HekpuTMYECKON aBapumn B pexmMme OCHOBHOW uHAMKauuu Ha LIN2 nepuoguyeckn (nepuop npumepHo 2
CeKyH[bl) BMECTO NnokasaHuii oTobpakaeTcs cooblueHue AtLn.

Onsa BbiIICHEHWs npuuunHbl nobon ABAPUW  (KpuTuyeckoW WM HEKpUTUYECKOW) cregyeT HaxaTb WU
yaep>xuBaTb KHOMKY . Ha LUNA2 oTobpaxaeTca Kog ABAPUN.
8.4 Hactpowmka ceteBoro nirepdgenca RS-485

Pexum pabotbl cetn RS-485 onpenenstoT 5 napameTpoB, NpeacTaBneHHbIX B Tabnmue HUXe.

Mpu KoHdurypupoBaHum npubopa Ha 3aBoge-usrotoBuTene Ans npubopa wu  KoHdwurypatopa
yCTaHaBMMBAOTCSA OAMHAKOBbIE 3HAYEHWS CETEBLIX NapaMeTpPOB.
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Tabnuua 8.3 — 3aBoackue 3Ha4YeHUA ceTeBbIX NapamMeTpoB npubopa n nporpammbl «KoHdurypatop
TPM148»

Uma Ha3BaHue napameTpa 3HauyeHue

napameTpa
bPS CkopocTb 06MeHa gaHHbIMU 9600 but/c
Len [nnHa cnoBa gaHHbIX 8 ount
PrtY KoHTponb 4eTHoCTH OTCyTCTBYET
Shit KonuyecTtBo cTon-6mt B NockIisike 1
A.Len [nnHa ceTeBoro agpeca 8 out
Addr BasoBbili agpec npnbopa 16

N3meHeHne ceTeBbix HacTpoek npubopa wnm nporpammbl TpebyeTca npu ogHoBpemeHHou pabote ¢
HecKonbK1umn npubopamu B ceTu.
YacTble coobLeHnst 06 owmbKax Npu YTEHUW UK 3anMcK NapaMeTpoB yKasbiBaloT Ha npobremsl cBa3n. [ns

yCTpaHeHus1 OLIMOOK crnenyeTt uameHuTb NnapameTp CkopocTb o6MeHa AaHHbIMU. Hanpumep, npy padoTte Ha
meaneHHom lK, ecnu ckopocTb coctaensina 9600 6ut/c, cnegyeT yctaHoBuTb 38400 mnm 57600 6ut/c.

Ecnu k cetn RS-485 nogknitoveHo Heckonbko TPM148, onsa kaxaoro u3 HUX cnegyeT yCTaHOBUTb YHUKamNbHbIV
0a3oBbIN agpec.

BHUMAHUE
[ns obecnevyeHns coBMecTHOM paboTbl ceTEBbLIE MAapamMeTpbl BCex NpubopoB 04HON ceTn 1

nporpammbl «KoHdurypaTtop TPM148» gormkHbl ObITb OOUHAKOBLI. B npoTMBHOM criyyae

HEBO3MOXXHO YCTaHOBUTb CBA3b Mexay npubopamu.
BasoBble agpeca Bcex NpMbopoB OOHOM CETU A0MKHbI ObITb pa3nuyHbI U 3afaHbl C UHTEPBArioM,

kpaTHbIM 8. KomnbtoTep cBoero 6a3oBoro agpeca B CETU HE UMEET.
Heponyctumbl codeTaHusi napamMeTpoB:

*Len =7, Prty = no, Sbit =1,
*Len = 8, Prty = even, Sbit = 2;
*Len = 8, Prty = odd, Sbit = 2.

8.4.1 basoBbIn agpec npubopa

Kaxgbin TPM148 B ceTn RS-485 nmeet cBon yHMKanbHbIA 6a30BbI agpec.

OnuHa BasoBoro agpeca npubopa onpegensietca napametpom A. Len npu KOHUrypupoBaHWM CETEBbIX
HaCTPOeK U MOXeT ObITb paBHa nNnbo 8, nnbo 11 6ut. COOTBETCTBEHHO, MaKkCMMarbHOE 3HA4YeHUe, KOTopoe
npuHumaeT basoBbin agpec npu 8-6uTHOM agpecaumn — 255, a npu 11-6utHoM agpecaumm — 2047.

PucyHok 8.3 — KoHdmrypaTtop. CeTeBble napameTpbl

Ha 3aBoge-usrotoButene Ons Bcex MNpuMbOOpPOB YycTaHaBnuMBaeTcs oauHakoBbli BbasoBbii agpec. Ecnu
nnaHnpyeTcs MCMnonb3oBaTb B ogHon ceTn RS-485 Heckonbko nprvbopoB, TO MM criegyeT 3agaTh HOBble

3HaveHus ba3oBbix agpecos.
Ons kaxgoro cneaytowlero npubopa B ceTn 6a30BbIN agpec 3afaeTcs Kak:
Ba3zoeniti adpec koHKkpemHoz0 ripubopa = basoenil adpec npedbidywezo npubopa + 8

Mpumep
Onsa npnbopa Ne 1 basosbin agpec paseH 16. Torgaa ana npubopa Ne 2 3agaetca basoBbii agpec 24, ons

npnbopa Ne3-32un . 4.

51



8 Hactpowka

Mpun 8-6uTHOM agpecaummn nog kaxabii TPM148 pesepBupyeTca 8 agpecoB B agpeCcHOM NPOCTPaAHCTBE CETU.
OTn agpeca HeobxoamMmbl Npy Nepeaade onepaTyMBHbBIX NapameTpoB no cetn RS-485.

BHMMAHUE
3anpelyaeTca 3agaBartb Apyrum npubopam B ceTn basoBble agpeca, nexalune B AnanasoHe:
[Basosbii agpec TPM148 ... basosbin agpec + 7].

8.4.2 UameHeHuMe ceTeBbIX NapameTpoB npudbopa

CeTeBble NapaMeTpbl Npubopa MOXXHO HACTPOUTbL ABYMsi crocobamu:

» ¢ nomoubto nporpamm «KoHdurypatop TPM148» unu «bbeicTpbii CTapTy;
* KHOMKaMW Ha nNuueBon naHenu npubopa.

8.4.3 NameHeHMe ceTeBbIX NapameTpoB npubopa ¢ nomowbio KoHdurypartopa

CeTeBble MapameTpbl Npubopa MOXHO HACTPOUTb C MoMmollblo KoHdourypatopa, TOnbKo €crnv CBsi3b C
KOMMbIOTEPOM YCMELIHO YCTaHOBMEHa NPpU TEKYLLUX CETEBbLIX HACTPOIKaX.

PucyHok 8.4 — KoHdmrypaTop. HacTporka ceTeBbix napameTpoB

CeTeBble NapaMeTpbl NPOrpaMmmbl 3a4alTCs C UCMONb30BaHNEM A0CTyNa Yepes nanky CeteBble napamMeTpbl
npubopa nnu Yepes MeHo Pexxumbl nporpamMmmel | CeTeBble napameTpbl npubopa.

[Mocne nameHeHWsi CeTEBbLIX NapameTpoB CrieayeT HaxaTb KHOMKYy 3anucaTb U3MEHEeHHble unu BbibpaTb
aHanorn4YHbIN NYHKT B MEHI0, YTOObI 3anMcaTb U3MEeHeHW B Npubop.

BHUMAHME

Mpnbop npogormkaet paboTaTb C MPEXHUMY CETEBBIMU HACTPOVKaMu A0 TeX Nop, NoKa U3MEHEHHbIe
3Ha4YeHMs napamMeTpoB He ByayT 3anMcaHbl B Npubop. MI3ameHeHHble ceTeBble MapameTpbl MOMeYatTes
3eMeHbIM LPMATOM, a NOoCHe NX 3anvcu B Npubop LWPUET CTaHOBUTCH YEPHbIM.

Mocne 3anucu B npubop uaMeHeHHbIX CeTeBbIX MapameTpoB npuGopa KoHdurypatop aBTOMaTU4ecKu
npepnaraet nameHUTs CeTeBble NapameTpbl NPOrpaMMmbl.

8.4.4 UameHeHMe ceTeBbIX NapamMeTpoB NpMbopa KHOMKamMu Ha NMUeBOM NaHenu

Ecnu cBA3b C KOMMbIOTEPOM YCTAaHOBUTL He yOAeTcsl, ceTeBble NapaMeTpbl MOXHO 3a4aTb TOMbKO KHOMKaMM
Ha N1LeBoii NaHenu npubopa.

Mocne M3MeHeHUs1 ceTeBbIX NapaMeTpoB npuGopa 3a[alTcs aHamnorMyHble HACTPOMKM ONs CeTeBbIX
napameTpoB NporpaMMbl U MPOBEPSIETCS HaNMYMe CBSA3U C NpMGopOM.
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[ns Toro, 4YTOObI BEPHYTb |'|p|/|6op K CTaHOapTHbIM CETEBbLIM HaCTpOVlKaM, cnegyetr oOHOBpPEMEHHO HaXkaTb

KHOMKW + + Ha nuueBown NaHenu npubopa.

BHUMAHME

BosBpar k cTaHAapTHbIM CeTeBbIM HAacTpoVKam BpeMeHHbIN, napameTpsbl B nanke FLtr octatotca
npexxHumun. lNMocne NnponagaHus NUTaHus, nepesarpyskv u ap. npubop BepHeTcs K pabounm
HacTpouKam.

PucyHok 8.5 — Cxema 3afaHus ceTeBbIX NapaMeTpoB Npudopa KHOMKamMu Ha NMLeBOW NnaHenu
npubopa

NMPUMEYAHUE

Mocne napamertpa rs.dl nepes nankon Bo3spaTta (- - - -) ecTb napameTp n.flt, onpegensioLmm
KOnM4ecTBO ceTeBbIX hunbTpoB B npubope. OgHako Ha Cxeme OH He NPUBOANTCS, T. K. HE MeeT
OTHOLLEHUS K CETEBBIM YCTaHOBKam npubopa.
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8.4.5 UameHeHuUe ceTeBbIX NapamMeTpoB NPOrpamMmbl

HocTtyn Kk napameTpam BO3MOXeH 4epe3 nanky CeTeBble nmapamMeTpbl NporpamMmmbl UM Yepe3 MEHIo
PexXnMbl nporpamMmmbl.

PucyHok 8.6 — KoHdmrypatop. CeTeBble napamMmeTpbl

Mocne 3agaHusa ceTeBbiX NapaMeTpoB NporpaMmmbl KoHdurypatop cuuTtbiBaeT ums npubopa Ansi NpOBEpPKU
cBsA3n. [1ns aToro cnepyet Bbibpatb koMaHay Cuntatb umsa npubopa (Alt+N) B meHto Mpubop.

Ecnv npousoLuna ownbka cunTbiBaHUSA, CrieayeT NPOBEPUTL NPaBUIIbHOCTbL YCTAHOBKM CETEBbLIX NapaMeTpoB
nporpamMmbl, COOTBETCTBME WX CETEBbIM HaCTpomkam npubopa, NpaBuUMbHOCTb MOAKMNOYEeHUs npubopa K
KomnbloTepy Yepes agantep AC4.

8.5 HacTtpowka c nomoLlbIo KHOMOK Ha NMLEeBOW naHenu npubopa
Mpubop npegocTaBnseT yaobHble BO3MOXHOCTM A1 HACTPONKM C MOMOLLIbIO KHOMOK Ha NULIEBOV NaHenw.

8.5.1 CooTBeTcTBME CUMBOSIOB Ha LU(PPOBOM MHAUKATOPE OyKBaM NaTUHCKOro
andaBuTta

Ha3BaHus napameTpoB B AaHHOM [OOKYMEHTe 3anvcCbiBalOTCA OBYMS pasHbiMM crnocobamu: C MOMOLLbIO
CMMBOJIOB JTAaTUHCKOro andasmnTa 1 Tak, Kak oHu oTobpakatoTcs Ha LI/ (CM. puCyHOK Huxe).

PucyHok 8.7 — CooTBeTCTBUE HauepTaHUs CUMBOJIOB Ha LMpOBOM MHAMKaTOpe OyKkBam NTaTUHCKOro
andasuTa
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8.5.2 O6bwan cxema 3agaHMA napameTpoB

PucyHok 8.8 — O6was cxema 3agaHusi napameTpoB

8.5.3 OcHoBHbIEe NnpaBuna npu padorte B lMaBHOM MeHIO U NMpu BbiboOpe dnemMeHTa

[Mpn HacTporike C NOMOLLBIO KHOMOK Ha NULEBOW NaHenu npubopa cneayeT yyYnTbiBaTb HECKOMNBKO OCHOBHbIX
npaswn.

A, M
Bbibop anemeHTa (manku, 3HaveHus w/mnu gp.) B N06OM MEHK OCYLLECTBNSAETCA KHOMKamu "
(umknuyeckn B NioBY CTOPOHY —=—).

Mwraet ToT LI, Ha koTOpOM n3meHseTca uHdopmaums.
— 3HaK KOHLa Cnmncka npu LMKIMYECKOM nepemMeLLeHnn.

— o6o3Ha4eHme rpynnbl «O0LWme napameTpbl» Npu Boibope anemeHTa (KaHana, Bxoga u T.4.).
Mocne Bbibopa anemeHTa Bcerga crieflyet HaxaTtb KHOMKY

lNepexog Ha npeadblaylwni YpoOBEHb BCerga OCYLLECTBIISAETCA KHOMKOW . WcknoyeHne cocrtaenser
HacTpoKka napaMeTpOoB rpacmKkos.

8.5.4 Bxog B pexxum HacTtpounku. lmaBHoe MeHI0

[ns Bxona B HaCTpOVIKy cnegyet HaxaTtb KOMOUHALMIO KHOMOK +

Ha LI/11 oToGpaatoTcs MMeHa nanok, B KOTopble CrpynnupoBaHbl NapamMeTpbl.

v AT
,D,J'Iﬂ Bbl60pa HY>XHOW Nanky Ucnosib3yrTCA KHOMKU n . N3meHeHus COXpaHAKTCA

8.5.5 Bbibop AnemeHTa (KaHana, Bxopau . Aa.)

[MapameTpbl HEKOTOPbIX NanoK crpynnupoBaHbl no JAnemeHtam (KaHanam, Bxogam, n 1. A.). Yactb
napameTpoB SBMseTCA o6LLen Anst BCEX ONEMEHTOB.

Ha LIN1 npu BbiGope oToBpasaeTtcs o603HaveHne anemenTa (DH unu CHAR — Kanan, ab — O6bekT, U T. 4.), Ha
LIN2 — Homep OnemeHTa.
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PucyHok 8.9 — NmaBHOe MeHI0 napamMeTpoB

8.5.6 Bxoa B nanky ¢ napameTtpamu. UHaMKaumsa npuv 3agaHum napameTpa

Mpuv BXoae B Nanky Ha MHAMKaTopax oTobpaxaeTcs MH(opMaLms 0 NEPBOM NapameTpe.

MokasaHusi UMdPOBLIX NHOMKATOPOB NpUY 3adaHnK NapameTpoB (Ha NpuMepe napametpa fdr-) npuBeneHsbl Ha
PUCYHKE HIUXeE.

PucyHok 8.10 — NMoka3aHusi uucppoBbLIX UHAUKATOPOB NPU 3agaHUN NapaMmeTpoB

BHUMAHUE

HeKOTOpre napameTpbl MOTYyT ObITb HEeOOCTYMHbI Mo cneayrwmnM npuyYnHam:

*  OHM CKPbITbI aTpMbyTamun JoCcTyna;
*  OHW OTHOCSITCS K HEMOAKIMIOYEHHOMY O6BEKTY, KaHarny, NPorpaMMHOMY MOZYNO U T. A

8.5.7 [locTyn B 3alMLLEeHHYIO NapofieM nanky
OTD,eJ'IbeIe nanku ¢ napamMeTpamMmmn 3alluiieHbl naponamMmm oT HeCaHKUMOHMPOBAHHOIO ocTyna.

Tabnuua 8.4 — NMaponu goctyna ¢ nepegHen naHenu npuéopa K 3alueHHbIM NaponisiMM nankam

HanmeHoBaHue Maponb gocTtyna
aepeBa
SenS -15
LooP -20
Anr.p -25
GrF.i -30
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MpogomkeHue Tabnuubl 8.4

HavmeHoBaHue Maponb goctyna
Aepesa
Fltr -45
ConF -50
Res.t 2 (TecTpoBaHme pecypcoB)
3 (MHuymranusauna)
LLbr (BbI3bIBAETCH 104 (Kanubposka HakrnoHa) (tvn 1)
KoMbuHaumen 102 (Kannbposka XonogHoro cnas) (Tvn 2)
N 111 (3aBoackas kannbpoeka) (Tun 3)

KHO"'OK + ) 118 (Kannbposka [M3) (Tvn 4)

106 (Kanubposka LIAI) (Tvn 5)
80 (TecTupoBaHuMe nMuUEeBoW NNaTtbl — MHAMKATOPOB M KHOMOK) /He kanmbposka/

8.5.8 MNepemelleHne mexay napamMeTpamMu B nanke

MepemelleHre Mexay napamMmeTpamy OCYLLECTBSETCS KHOMKaMu " (UMKNMYEcKm B NOGYI0 CTOPOHY).

Ha U1 muraet nmsa napametpa.

PucyHok 8.11 — lNepemelleHne mexay napamerpamu

Mpu BbIGOpe onpeaeneHHoro AnemeHTa (KaHana, Bxoga v T.4.) BbINOMHAETCS BXOA, B ManKy TONbKO As 3TOro
OnemMeHTa, HO NepeMeLLaTbCa MOXHO Mexay napameTpamu Bcex SNemMeHTOB NocrneaoBaTenbHO (LMKINYECKM
B NtoByto CTOPOHY): obLme napameTpbl — napameTpbl 4ns AnemeHTa 1 — napameTpbl Ans AnemeHTa 2 — ...
— 06Lme napameTpsl.

8.5.9 3apaHue 3Ha4YeHUA napameTpa

: A.M
Ecnu napameTp CMMBOMbHbLIN, TO NPU HAXaTUN KHOMOK " 3Ha4YeHusa napameTpa nocrnegoBaTenbHO
BbIBOOATCS Ha LIN2.

-
Ecrin napameTp YNcnoBou, TO KHOMKa yBeNnuM4nBaeT, a KHOMKa YMeHbLUaeT 3Ha4yeHne napametpa.
Al
Ecnn HaxaTtb KHOMKY nnn nyaepxmeatb ee, TO USMeHeHne 3Ha4eHUA yCKOPUTCA.

[Nocne Toro, Kak 3HadyeHwe 3agaHo, cnefyeT HaxaTtb KHOMKY (ons BbIxoga 6e3 3anMcy HOBOTO 3HAYEHUS

HakaTb KHOMKY ).

Mpu BbIXOAE U3 pexXxMMa peaakTUPOBaHMS CHOBa Ha4YHET MuUraTb UMs napamertpa Ha L1,

8.5.10 CaBur ecATUYHON TOUKMN
N ~
I"Ipm M3MEHEHNN 3Ha4YeHUd napameTpa KHOMNKamMu n 3Ha4YeHne 6yp,eT N3MEHATbCA, Ha4YUHaA C

nocneaHero paspsaa:
«8.974» — «8.975» — «8.976» — ...
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MakcumansHoe 3HadeHue, KOTOPOe MOXHO YCTaHOBUTL Ha LIN2, — «9.999».

[ns BBOAa 6onbLuero vYncna cnenyet cABUHYTb AECATUYHYHO TOYKY.

[N coBura gecaTUYHOM TOYKY criedyer:
 [Jlo Hayana pegakTUpoBaHUsi 3HaYeHus (T. e. koraa Ha L1 muraeT umsi napameTpa) HaxaTb U

yAEepPXKMBaTb KHOMKY . Uepes HekoTopoe Bpems HAYHETCS LIMKITMYECKUIA CABUTM BNPaBO AECATUYHOMN
TOYKM Ha LIN2:

BiH B MH-EB9IH->89MH > 85— .
+ [oxAaBLUMCb MOMEHTa, Kora AecATUYHAs TOYKa YCTaHOBUTCS B HYXXHOE MONoXeHue, oTryCcTUTb

kHomnky . [locne aToro MoXHo OyaeT pefakTMpoBaTh 3HaYeHne napameTpa.

NPEAYNPEXOEHUNE
CABur 4ecATUYHOW TOYKM AONYCKaETCs TOMbKO NPY peaakTMpoBaH1M NapamMeTpos, MMEOLLIMX TN

«4mucno ¢ nnasatowen Todkon» (float).
8.5.11 BrnoxeHHble nanku

HekoTopble nanku MMEKT B CBOEM COCTaBe OOHY WM HECKONbKO BIIOXEHHbIX Nanok (Hanpumep, nanka
«Peryndatopbi»).

BrnoxeHHas nanka ob6o3HavaeTcs Ha LIN2 3Hakom . HasBaHue nanku BeiBognTca Ha LI1 (cm. pucyHok
HXe).

PucyHok 8.12 — Cxema pab0oTbl C BNOXXEHHOM Nnankomn

[ns Bxoga Bo BMOXEHHYH Nanky cneayeT HaxaTb KHOMKY

Bce onepaunn ¢ napameTpamun BO BOXEHHOM Narnke BbINOSHAKTCA TakK e, Kak 1 B OCHOBHOW Narke.

8.5.12 Cxembl 3agaHuA napamMeTpoB

I'Iop,po6Hb|e CXeMbl 3afdaHua napamMeTpoB npueeaeHbl Ha pPUCYHKaxX Oanee. MNocnepoBaTenbHOCTb
npencraBriieHnA CXxemM COOTBETCTBYET NOpPAAKY 3adaHua napameTpoB npu KOH(*)VIprMpOBaHVII/I an6opa C
npoxoxgeHnem noovyepeHo BCEX narok [MaBHOro MeHIo.

MepeiiT K crnedyloLLeit nanke MOXHO TOMbKO MOCIE MOMHOMO OMNMWCaHUS CXeM 3afaHusl NapamMeTpoB OAHOM
nanku, BKItoYasi napameTpbl BIIOXKEHHbIX Nanok BCeX CTYNeHen nepapxnyeckoro NocTpoeHusl.
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PucyHok 8.13 — O6Lwas cxeMma 3agaHMA napamMeTpoB Npubopa

PucyHok 8.14 — O6wwan cxema 3apaHusA napamMeTpoB Npubopa (npoaomkeHue)
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8 Hactpowka

PucyHok 8.15 — Cxema 3agaHus cnyxeGHbIX napaMeTpoB U NapamMeTPOB NponagaHus NUTaHus
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8 Hactporika

PucyHok 8.16 — Cxema 3apaHusa napameTtpoB Bxopgos
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8 Hactpowka

PucyHok 8.17 — Cxema 3apgaHns OCHOBHbIX NapaMeTpoB KOHdUrypauum

OcobeHHOCTLIO 3afaHus napameTpa n.obj sSBnsieTcs 10, YTO 3HAYEHUE NapamMeTpa MOXHO YBENUUYUBATL UK
yMeHbLUaTb TOMbKO MyTEM MocnefoBaTenlbHOro (nowlaroBoro) uameHeHuss Ha 1. Mpu Bxode B pPeXuUM
penakTMpOBaHWUsl napaMeTpa AN U3MEHEHUs1 ero 3Ha4yeHusl, Hanpumep, yBenuyeHus ¢ 2 Ha 5, cnegyet
CHavamna yBenuuuTb ero 3HadeHue Ha 1, T. e. ¢ 2 o 3. 3atem crnegyeT BbIATU U3 pexuma pegakTMpoBaHus
napameTpa 1 NOBTOPSITb YBENUYEHNe, Noka He OyaeT AOCTUIHYTO HYXXHOe 3Ha4YeHne.

PucyHok 8.18 — Cxema 3apgaHusa napameTpoB KaHana
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8 Hactporika

*) KonunyecTBo nanok «MapameTpbl BXxoga n-ro BeluMcnutens» paBHO 3Ha4YeHuto napameTpa n.in.C.

PucyHok 8.19 — Cxema 3apaHus napameTpoB Bbluncnurenen
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8 Hactpowka

PucyHok 8.20 — Cxema 3apgaHusi napameTpoB PerynsitopoB
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PucyHok 8.21 — Cxema 3agaHus napamMeTpoB YCTaBKuU
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PucyHok 8.22 — Cxema 3agaHus napamMeTpoB ynpasneHus B3
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PucyHok 8.23 — Cxema 3agaHus napametTpoB BYUM n BbixogHbIX anemeHTOB

PucyHok 8.24 — Cxema 3apgaHus napamMeTpoB BbIXoAHbIX 35ileMeHTOB
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PucyHok 8.25 — Cxema 3agaHus napamMeTpoB KoHTpornsi LBA-aBapum

PucyHok 8.26 — Cxema 3apgaHus napameTpoB UHcnekTopa
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PucyHok 8.27 — Cxema 3agaHusi noporoB u noruku UHcnekTopa

PucyHok 8.28 — Cxema 3agaHus napameTpoB Perucrtpatopa

Manka rE.EL B Peructpatope 1 nanka oU.E1 B Perynatope no3BonstoT OTKPbITb Nanky nogknioyeHHoro B3.
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PucyHok 8.29 — Cxema 3agaHus napameTpoB ABToHacTpouku NMUO-perynstopa
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PucyHok 8.30 — Cxema 3afaHusi napamMeTpoB BXoAoB rpaduka

PucyHok 8.31 — 3apgaHue n pegaktupoBaHue rpacuka KoppeKummn yctaBku

[ns pegakTupoBaHus rpadukos cnegyet
1. BblbpaTtb HoMep rpaduka.

2. BblbpaTtb HOMEP Y3NOBOM TOUKMN.

3. 3apatb koopguHaty (X) HoBOro y3na rpacmka ¢ NOMOLLIbH KHOMOK + ;

3apatb 3HauveHue koppekuun (Y).

BHUMAHUE

Yanbl rpacuka 3agatotca nocnegoBaTernibHO OT HavanbHOM TOYKM 4O KOHeYHOoW. Mpn
NOSsIBNEHNN HOBOW Ha4yanbHOM TOMKM HYMepaL s TOYeK aBTOMaTUYECKN UBMEHSIETCS, T.K. B
rpacdmke TOUKM COPTMPYIOTCA No Bo3pacTaHuio X.

[nsa penakTnpoBaHUs KOPPEKTUPYIOLLUX 3HaYeHu (koopguHata Y) criegyert:
1. BbibpaTtb HOMep rpaduka.

2. BblbpaTb HOMEP y3MOBOW TOYKMU.

3. HaxaTb kHoMKy B pexume X rpaduka.
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8 Hactpowka

4. 3apatb HOBOE 3HaveHue koppekumm (Y).
[ns yoaneHus y3noBomn TOYKK rpaduka crnegyer:
1. BblbpaTtb HOMep rpadmka.

2. BblbpaTb HOMEP Yy3MOBOW TOYKM.

3. YpanuTb TOYKY C MOMOLLBIO KNaBuLL +
[ns pegakTnpoBaHus 3Ha4YeHU BXOAHbIX BENUYmMH rpadmka (koopamHata X):
1. BbiGpaTb HOMEp y3MOBOW TOYKM.
2. YoanuTb y3n0oBYH TOYKY.
3. Co3sgatb HOBbIV y3en rpadmka ¢ Heob6xoanMbIMK KoopANHaTamMu.

*) Konnyectso nanok FLtr 3aBucuT oT 3Ha4YeHnA napametpa n.FLt

PucyHok 8.32 — Cxema 3apaHuA ceTeBbIX NapaMeTpoB npubopa
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8 Hactporika

PucyHok 8.33 — Cxema 3agaHus mogucdmkauum

PucyHok 8.34 — Cxema TeCTUpOBaHUsi pecypcoB
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9 CosgaHue u HacTporika KoHdUrypaumn

9 Co3agaHue u HacTpoMnKa KoHcurypauumm

9.1 Hactpowuka uucdpoBon hunbTpaumm nuamepeHumn

Ons ocnabneHns BNUSIHUS BHELLUHUX UMMYNbCHBLIX NMOMEX Ha 3KCMnyaTauMOHHbIE XapakTepucTuku npubopa
npegycMoTpeHa uudposasa hunsTpaums uamepeHun.

CDI/IJ'IpraLI,I/IFl OCyLUEeCTBNAETCA HE3aBUCMMO O1A KaXa0ro Bxopa u npoBOOUTCA B ABa 3Tarna.

Ha nepBom 3tane dunbTpauuMm n3 TeKyLMX M3MEPEHUN BXOOHbIX MapamMeTpoB OTUNLTPOBLIBAKOTCA
3HaYeHus, UMeloLLME SIBHO BbIpaXeHHbIe «NpoBaribl» Un «BbIOPOCHI».

Ona atoro npubop BbIMUCNSAET pPas3HOCTb MeXAy pesynbrataMM WU3MEPEHUA BXOOQHOW  BEMUYUHBI,
BbIMOSTHEHHbIX B ABYX NMOCNEAHMX LUUKNax onpoca, U CPaBHMBAET €€ C 3aJaHHbIM 3HAYEHVEM, Ha3biBAEMbIM
Monocon dwunbTpa. Ecnv BbluMCcNeHHass pa3HOCTb MpeBbIWAET 3afdaHHbll npegen, TO Mpou3BOAMTCA
NMOBTOPHOE M3MEpPEHNE, MONyYeHHbIN pe3ynsTaT OTOpachiBaeTCs, a 3Ha4YeHue nonockl unsTpa yaBamsaeTcs.
B cnyyae noarBepxaeHUs HOBOro 3HavyeHust unsTp nepecTpamBaercs (1. €. nofoca unbTpa yMeHbLUaeTcs
00 VCXOOHOM) Ha HoBOE CTabunbHOE COCTOSIHME U3MEPSAEMOW BENMWYUHBLI. TakoW anroputM No3BOnseT
3aWUTUTL NPUBOP OT BO3AENCTBUSA €OUHNYHBIX MMMYMbCHbLIX U KOMMYTALMOHHbBIX NOMEX, BO3HUKAKOLWIMX Ha
npou3eoacTee npu paboTe cMrnoBoro o6opyLoBaHuUS.

MNonoca cunsTpa 3agaeTcsa B egmMHMUax namepsieMon BennymHbl napameTpoM in.FG ana kaxgoro Bxoga.

Manasi wupuHa nonocbl unbTpa NPUMBOAUT K 3aMeAfIeHMI0 peakuuu npubopa Ha ObICTpoe M3MeHeHue
BXOLHON BenuuuHbl. Ha npaktuke npu 3ajaHun  «nonockl cunsTpa» credyer pPykoBOACTBOBATbCS
MakcMMarnbHOW CKOPOCTbIO W3MEHEHUSI KOHTPONMPYEMOW BEMUYUMHBI WM ANUTENbHOCTBIO LMKNa onpoca
AaTtyuka.

PucyHok 9.1 — BpeMeHHble guarpaMmmbl paboTbl LncpoBbIX hUnsLTPoB

Mpn HeoBXOQMMOCTU LaHHLIN UNBETP OTKMOYAETCs YCTAaHOBKOW HYNEeBOro 3HavyeHusi napametpa in.FG.

Ha BTOpOoM 3Ttane uudppoBble PUNLTPLI OCYLLECTBASAT CrNaXuBaHWe pPe3ynsTaToB M3MEPEHUN npu uX
konebaHusx (qemndupoBaHue).

OCHOBHOWM XapaKkTepucTUKOn crnaxueaiwowero dunstpa asnsetca lMocTtossHHas BpemeHu cunsTpa —
WHTEpBar, B Te4eHMe KOTOPOro M3MeHeHue BbIXOAHOro curHamna cunstpa gocturaet 0,63 oT nameHeHus
BXOQHOIO curHana.

MocTosiHHas BpeMeHU bunbTpa 3aaeTcd B cekyHaax napametpom in.Fd ans kaxgoro Bxoga.

YBennyeHmne nocTosiHHON BpeMeHun cbmanpa npunBOoOUT K 3amMensieHuto peaxkuun np|/|6opa Ha 6blCTp0€
N3MeHeHMe BXO4HOW BENUYNHDI.

Mpun HeoBXxoaMMOCTU AaHHbIN UNBTP OTKMoYaeTcs yctaHoBkon in.Fd = 0.

BpemeHHble gnarpammbl paboTbl LMAPOBLIX PUNLTPOB NPEACTaBNEHbI HA PUCYHKE

9.2 KoppeKuus nameputesribHON XapakTepUCTUKN AaTYMKOB

[nsa ycTpaHeHWs Ha4YanbHOWM norpeLHocT Npeobpas3oBaHUsi BXOAHbLIX CUrHAMNOB M MOrpeLLHOCTEN, BHOCUMBIX
COEAVHUTENbHBIMWM MPOBOAAMU, M3MEPEHHbIE W OT(UNBLTPOBAHHbIE NPUOOPOM 3HAYeHUst MoryT ObiTb
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9 CosgaHwue n HacTporika KoHdurypaumn

OTKOPpPEKTUpOBaHbI. B npnbope ecTb ABa Tvna KoppekLuun, NO3BOMSIOLLME OCYLLUECTBNATL CABUT UMW HAKIMOH
XapakTEPUCTUKM Ha 3aJaHHYI0 BEMUYMHY.

CABUr XapaKTepPUCTUKU OCYLLECTBNSETCA MyTemMm npuOaBneHnss K WU3MEPEHHON BeNWYMHe 3HaYeHus,
3agaHHoro napameTpom in.SH onsa gaHHoro Bxoga. 3HaveHne Casura xapakTepuUCTVKM AaTynka 3a4aeTcs B
eIMHMLAX n3MepeHnst OU3NYECKON BEMUYUHBI U CRTYXKUT AN YCTPaHEeHUS BUSHUA HavanbHOW NOrpeLLHoCTy
nepBuUYHOro NpeobpasoBaTens (HanpumMep, 3Ha4YeHust Ry y TEpMOMETPOB CONPOTUBIIEHNS).

NMPEAYNPEXOEHUE

Mpw paboTe ¢ NNaTMHOBLIMM TEPMOMETPaMMN CONPOTUBEHUS HA 3aa4aHHoe B NapameTtpe in.SH
3HayeHue caBUra HaknagblBaeTcs Koppekums HenuHenHocTn HCX gatymka, kKoTopas 3anoxeHa B
nporpaMmme 06paboTKN pesynbTaToB M3MEePEHUSI.

Mpumepkl caBura U3MepuTENbHON XapaKTePUCTUKN NPEACTaBIEHbl Ha PUCYHKE HUXKE.

M3MeHeHMe HaKNoHa XapaKTePUCTUKU OCYLLECTBSETCA MYyTEM YMHOXEHUS U3MEPEHHOW BENUYMHbLI Ha
nonpaBoYHbIA KOIPPULMEHT B, 3HAYEHME KOTOPOro 3agaetcs Ans Kaxaoro [datumka napametpom in. SL.
[aHHbI BUO KOPPEKLUN NCMONb3YETCA A1 KOMMEHcauMm NnorpeLiHocTer caMmx 4aT4uKkoB (Hanpumep, npu
OTKNoHeHun y TC napameTpa a OT CTaHOAPTHOrO 3HAYEHWs!) UM MOrPELLUHOCTEN, CBA3aHHbIX C pa3dpocom
COMPOTUBIIEHUN LUYHTUPYIOWNX pe3uctopoB (npu pabote ¢ npeobpasoBatensmMu, BbIXOOHBIM CUrHamNoMm
KOTOpbIX SIBNSIETCS TOK).

PucyHok 9.2 — Koppekuus «caBUI XxapaKTepUCTUKU»

PucyHok 9.3 — Koppekuusi <HaKnoH XxapakTepucTUKn»

3HadeHne nonpaBo4YHOro koadduumneHTa B 3agaetcsa B 6e3pasmepHbIx eanHuuax B guanasoHe 0,900...1,100
W nepen yCTaHOBKOW onpeaensercs no gopmyne:

H(baKT

I-‘[I/I3M

rae B — 3HayeHne NonpaBoYHOro KO3hMLMEHTa, yCTaHaBNMBaeMOoro napameTpom in.SL;

nmaKT — 3Ha4YeHne Benn4YnHbl 6e3 BNUSHUS ﬂOFpeLUHOCTeVI;

Mysm — M3MEepeHHOe NPUHOPOM 3HAYEHUE TOW KE BENMUYNHDI.
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9 CosgaHue u HacTporika KoHdUrypaumn

I'Ipmmep N3MEHEHNA HaKmoHa |/|3mep|/|Tean017| XapaKkTepucTmkm npencrasiieH Ha PpUCyHKe BblLUe.

HeoGxoOMMOCTb W3MEHEHUsl 3aBOACKOM YCTAaHOBKM MOMPaBOYHOrO  KoadhduumMeHTa pekomeHayeTcs
onpenensTs NpyM MakcuMarbHbIX (MM GMU3KUX K HUM) 3HAYEHMsIX BXOOHOIMO napameTpa, rae OTKIIOHEeHWe
N3MEPUTENBHON XapaKkTepUCTUKN Hanbornee 3ameTHO.

BHUMAHME

YcTaHoBKa KOPPEKTUPYIOLLMX KOIMULNEHTOB, OTIMYaOLWLMXCS OT 3aBOACKUX YCTAHOBOK (in.SH =
000.0 nin.SL = 1.000), nameHsIeT cTaHAAPTHbIE METPOOrMYECKNE XapaKTEPUCTUKN Npubopa un
AOIMKHA NPOM3BOAUTLCS TOMNBKO B TEXHUYECKN 060CHOBaHHbIX Cryyasix KBannduunpoBaHHbIMU
cneumanicTamm.

9.3 O6beKT u KaHan perynmpoBaHusi

B HacTosilem PykoBoacTee crieqyeT pa3nmyatb NOHATUS:

« 06beKT ghusuyeckuli — yCTPOUCTBO UKW YCTAHOBKA, OCYLLECTBIALLAS TEXHONOMMYECKMIA MpoLiecc,
KOTOPGI XapakTepuayeTcs HabopoM perynupyembix napaMeTpoB.

«  06bekT nozuyeckuli (OBBEKT) — COBOKYMHOCTb NPOrpamMMHbIX MOAYMEN, NpeaHasHaYeHHbIX As
ynpaeneHns ogHUM pUsnYeckUM 0GbLEKTOM.

PucyHok 9.4 — KoHdmrypaTtop. O6beKkT 1 kaHan perynupoBaHusi

DOU3NYECKNM OOBEKTOM MOXKET ABMATLCA:

* neyb, B KOTOPOV NOAAEPXKMUBAETCS TEMNEPATYPA;
* Tennuua, B KOTOPOW NOAAEPKMBAETCS BNAXHOCTb 1 TEMMepaTypa;
*  eMKOCTb, B KOTOPOW NOAAEPKUBAETCS YPOBEHb U faBrieHne

Nt n.

B TPM148 moxeT ObiTb 0O BOCbMU HE3aBUCMMbIX MNOMMYECKUX OOBLEKTOB AN yNpaBrneHUs BOCEMbIO
dunsnyeckumm obbekTamm.

Konuuectso O6bekTOB 3aaeTcsa napameTpom n.obj.

NPEAYNPEXOEHUE
Ecnu TpebyeTcs cosaatb KOMOMHaLMIO U3 Heckornbkux OBBHEKTOB, TO UX CredyeT NepedncnsaTb CTPOro
no nopsiaky. He gonyckaercsa nogkniodate O6bekThl B NOCneqoBaTensHOCTH, Hanpumep, 1, 2, 3,5.

B coctae O6bekTa BxoguT KaHan — KOMMeKc areMeHToB npubopa, npegHasHadeHHbI AN perynupoBaHus
UMM MOHWUTOPUHTA OOHON (PM3MYECKOW BENUYUMHLI (TeMMepaTypbl, AaBMEHUs U Op.), BblYMCNSEMON
(KOHTpONUpyemoi) No peayrnbTatam U3MEPEHUS OAHUM UINN HECKONbKUMW OaTYMKaMMm.

OOGbeKT MOXeET BKIHOYaTh OAMH Uy Heckonbko Kananos. Konnyecteo Kananos B O6bekTe paBHO KONNYECTBY
perynmpyembix W/vnu KOHTponumpyembix pmanyeckmx senuunH ObbekTa.

Konuuyecteo Kananoe B O0bekTe 3agaercs napametpom n.Ch.

Obuwee konmyecTtBo KaHanos ans Bcex O6bEKTOB He A0MKHO NpeBbIWaTh 8.
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CprKTypHaﬂ CXemMa O HOro KaHana npmeefeHa Ha PUCYHKe HUXKe.

PucyHok 9.5 — CTpyKkTypHasa cxema ogHOro KkaHana

B cocTtae KaHan BxoaaT criefiytolie OCHOBHbIE eANHULbI:

* Bbluncnurenb — NporpaMMHbIi MOAY b, KOTOPbIV BbIYUCASET BbIXOAHYIO BENUYUHY AN PErynartopa,
MHCNeKTopa u perncTparopa;

* Perynatop — Mogynb, KOTOpbIA NpeobpasyeT BennynHy ¢ Beluncnutens no AByxXno3MLUMOHHOMY UNn
MAO-3akoHy

*  WHcnekTop — MOAYMb, KOHTPOMNMPYHOLLMIA BO3MOXHbIV BbIXOA BbIYMCIIEHHOMO 3HA4YeHMs 3a
OonyCcTMMble rpaHuLbl 1 Belgarowwmmn coobeHme 06 asapuu;

* Perucrtpartop — Moaynb, KOTOPbIN NOAAET BbIYMCIIEHHOE 3HAYEHNE Ha BbIXOOHOW 3rieMeHT Ang
AanbHenLero npeobpa3oBaHNs B aHanoroBbIi CUrHar.

B npubope npeaycMoTpeH HaGop napameTpoB, perfameHTUpyoLWnx paboTy KaHana:

* Bbluucnutens B KaHane MOXHO OTKNounTb napametpom CAL.t;

* Perynsartop B KaHarne BkrtoyaeTca/oTktodaeTca napametpom rEGL;
*  WHcnekTop B KaHane BkntovaeTcs/oTknovaeTca napameTpom insP;
* Peruncrtpatop B KaHane MoXHO OTKNtounTb napametpom OP.I..

NPEAYNPEXOEHUE
Ecnu namepexHas sennunHa He TpebyeT OMNOMHUTENbHBLIX MaTeEMaTUYECKUX OnepaLui, To MOXHO
ycTaHoBuTb B napameTpe Tun Bbluncnutensa CAL.t sHaveHne MoBTopUuTens.

®parmeHTbl 3KpaHHOroO uHTepdgenca nporpammbl «KoHdurypatop TPM148», Ha KOTOpbIX MOKa3aH MyTb K
napametpam CAL.t, rEGL, insP 1 OP.i, npeacTtaBneHsbl fanee B COOTBETCTBYIOLLMX pasaenax.
9.4 Tun pgaT4ymka

Ins kaxpgoro Bxoga cnegyeT 3agath TUM NOAKMIOMEHHOTO K HeMy [laTtyvka B napameTpe in-t, BbiGpas ero us
NpeanoXeHHOro cnucka (B COOTBETCTBMM C Tabnuvuen 2.3).

PucyHok 9.6 — KoHndmrypatop. Bbi6op Tuna gatumuka

Ecnn Bxoa He NCNoNb3yeTcAd, TO ANnd Hero cneayeT yCtTaHOBUTb 3Ha4YeHne «[JaTumK HEe NOAKMNIOYEHY.

BHUMAHUE
Mpwv HenpaBubHOM 3a4aHuK 3HadYeHusl napameTpa | Tun gaTymka | npuGop Gyaet nponssoanUTb
HEeKOPpPEKTHbIE N3MEepPEeHMsI.
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9.5 NepnoanYHOCTbL ONpoca AaT4ynKoB

B npubope cyLiecTByeT BO3MOXHOCTb YCTAHOBUTbL nepuog onpoca [aTtumka Ha kaxaom Bxope. N3meHeHne
MOLLIHOCTW, nogaBaemMon Ha M, ByaeT npon3BoamMTbCA C 4acTOTON, paBHOWM YacToTe onpoca Bxogos.

PucyHok 9.7 — KoHdmrypaTop. 3agaHue nepuopaa onpoca gatymka

Mepuopg onpoca 3agaetcs napameTpom itrL B cekyHaax ¢ TouHocTbio Ao 0,1 c.

BHMMAHUE
MwuHumanbHoe 3HavyeHne napameTpa itrk - 0,3 c.

9.6 ABTOMaTM4YecKas KOppeKLu1s NokasaHui npubéopa no TemnepaType CBO60AHbIX
KOHLOB TepMmonap
HaHHasa koppekuus obecrneymBaeT nNpaBuUMbHbIE MOKa3aHWs npuGopa npu WM3MEHEeHUU TemnepaTypbl

OKpYy)KatoLLiel ero cpefbl. [laTtumMk TemnepaTtypbl CBOGOAHLIX KOHLIOB TEPMOMAp pacronoXeH BHyTpy npubopa
Y KNEMMHbIX KOHTaKTOB.

PucyHok 9.8 — KoHdmrypatop. KXC

Koppekuus BkIoYaeTcs/BbIKMoYaeTcs napaMmeTpom L-.L.

OTOT BUA KOPpEKUMU criegyeT OTKIYaTb, Hanpumep, npyu NpoBeAeHUU MOBEPOYHLIX MUCMbITaHUA npubopa.
Mpu OTKNIOYEHHON KOppeKUMM TemnepaTypa cBoOOAHbIX KOHLOB TepMonap npuHumaetcs pasHon 0 °C u ee
BO3MOXXHblE U3MEHEHUS B PACYET HE NMPUHUMAOTCS.

9.7 MaCLIJTaGVIpOBaHVIe WKanbl U3MepeHnsa Ans akKTUuBHbIX npeoGpasoBaTeneﬁ C
aHanorosbiIM BbIXOAHbIM CUTHaNIOM

Mpn paboTe C akTMBHbIMW AaTyMKaMMu, BbIXOAHbIM CUrHANOM KOTOPbIX SABMSETCA HanpshkKeHue Wnu TOK,
TeKyLIne 3Ha4YeHNs KOHTPONMpPYyeMbIX BENUYMH BbIYUCIISAIOTCA NO MacluTabupyrowmm koadduuueHtam. lMNocne
MaclWTabnpoBaHUsA KOHTponupyeMble hn3M4eckne BENMYUHbI OTODpaXalTCa HEMOCPEACTBEHHO B eAnHMLax
nX nsamepeHus (atmocdepax, kunonackansx, Metpax 1 T. 4.).

[ns kaxgoro gatymka cnegyeT MHOUBMAYaNbHO YCTaHOBUTL AManasoH M3MepeHUs:

*  HWXKHASA rpaHvua ananasoHa usMepeHns sagaetca napametpom Ain.L 1 cooTBeTcTBYeT
MWHMUMalribHOMY YPOBHIO BbIXOOHOIO CUrHana gatyuka,

* BepXHsAs rpaHula guanasoHa namepeHus 3agaetcsa napametpom Ain.H n cootBeTcTByeT
MaKCVMMarnbHOMY YPOBHIO BbIXOQHOMO CUrHana gatyuka.

Mpumep
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Mpn ncnonb3oBaHUKU gaTymKa C BbIXOAHbLIM TOKOM 4...20 MA, KOHTponupyoLwero AaesneHne B guanasoHe 0...
25 atm, cniegyert 3agatb Ain.L = 00,00 n AinH = 25,00. Nocne atoro o6paboTtka n oTobpaxkeHne nokasaHumn
OyneT Npon3BoAnTLCS B aTMOCdEpaX.

PMCVHOK 9.9 - I'Ipumep 3agaHuna amana3oHa naMmepeHus akTUBHOro gaTt4yumkKa

HanbHenwass obpaboTka CUMrHanoB OCYLUECTBMSETCA B 3a[aHHbIX eauHWULax U3MEpPEHUst Mo JNIMHENHOMY
3akoHy (MpsiMo nponopumoHansHoMy npu Ain.H > Ain.L unu o6patHo nponopuuoHansHomy npu Ain.H < Ain.

L).

9.8 Bbiuncnutenb B coctaBe KaHana

Bbluncnutens — I'IpOFpaMMHbIIZ mMoaynb, KOTOprI;I BblHMUCINAET BbIXOOHYHO BENMYMHY NO OAHOMY WINKU
HECKOJSTbKMM BXOOHbIM 3HavyeHusM. K Belumcnutento nogkntovaeTca 4o 8 NCTOYHMKOB AaHHbIX. MICToOYHMKaMmm
[aHHbIX ABNATCA COOCTBEHHbIE n3mepuTenbHble BXOAbl np|/|6opa.

PucyHok 9.10 — KoHdourypatop. Hactpoika Bbluncnurtens

Tvn nctouyHMka AaHHblX Beluucnutensa 3agaetca B napametpe t. in, a HOMEp MCTOYHMKA AaHHbIX — B
napameTpe in.

Bblumcnutens BkodeH B KaHan perynupoBaHus U XXeCTKO CBS3aH C Tpems ero 6rnokamu: perynstopom,
WHCMNEKTOPOM U perucTpatopoM. B atu Tpu 6noka nocTynatoT gaHHble ¢ Bbixoda Beiumcnutensi. YTobbl
ncnonb30BaTb BbluncnuTens, kaHan perynMpoBaHus AomKeH ObiTb noakmntoveH kK O6bekTy.

BHUMAHUE

Mpw ncnonb3oBaHnM Beluncnutens Ans KOpPEKLUM YCTaBKN COOTBETCTBYIOLLUIA KaHan JOMmKeH OblTb
NOAKIIOYEH K OGBEKTY.

I'Ipmmep CXeMbl NMOAKIMK4YeHna WU3MePUTENbHLIX U CETEBbIX BXOOO0B np|/|6opa KO Bxogam Bblumcnuntens
npencrtasfieH Ha PUCYHKe.
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9 CosgaHue u HacTporika KoHdUrypaumn

PucyHok 9.11 — Cxema yCcTaHOBJIEHUs1 CBA3eN U3MepuTenbHbIX U CeTeBbIX BXOAOB Npubopa ¢
Bbluucnurensamm

ﬂ,ﬂﬂ CBA3N U3AMepUTENbHbIX N CETEBbIX BXOO0B C Bbluncnmrenamm TpGGyIOTCH cnegywouime gaHHble:

* Tun BbluMcnuTens (chopmyna ans sbliumcnexus) (napametp CAL.t);
* KONM4ecTBO Ucnonb3yeMbix Bxogos (napameTp n.in.c);
* KONMM4YecTBO 3HAKOB MOCNe AeCATUYHOM TodkKn (napameTp dP);

* BecoBble KOaPPULUMEHTbI N3MEPUTENBHLIX BXOOO0B NP pacyeTe B3BELLEHHOW CYyMMbI UMM YaCTHOro
(napametp SCA).

PucyHok 9.12 — KoHdmrypaTop. HacTtpoika cBAizent BxogoB npubopa ¢ Beiuncnurensmum
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9 CosgaHwue n HacTporika KoHdurypaumn

PucyHok 9.13 — KoHdmrypaTtop. HacTponka Beluncnurtenemn

PeKOMeHﬂ,yeTCH OTKITIOYUTb CbI/IJ'IprbI BbluMCNUTENEN, yCTaHOBMB B UX NapaMeTpax HyrneBble 3Ha4eHUA.

9.9 Tun Bbiuucnurtens

Bbluncnnutens MoXeT napanmnenbHO MpPOoM3BOAWUTL TOMbKO OAWMH BbIOpaHHBLIA TUM onepauuii C BXOOHbIMU
BenuMuMHamu. OyHKUMOHaNbHOEe HasHavyeHve (opMynbl NSl BbIYMCIIEHUST), NO KOTOPOMY CKOH(UIypupoBaH
BbIYUCNUTENb, M YACIO UCMONb3YEMbIX BXOAHbIX BEMNMYUH NpeacTasneHsl B Tabnuue 9.1.

Takxke B Tabnuue npeacraBneHbl CUMBOIbI, KOTOpble oTobpaxatoTca Ha LI npu HacTpoike pexnma paboThbl
Bbluncnutensi ¢ NOMoLLLI0 KHOMOK Npubopa.

Ta6nuua 9.1 — BapuaHTbl npuMeHeHusi Bbluncnurens

CumBonbl Ha LI ®dopwmyna Beluucnurtens Pa3pelueHHOe Yucno BXoaoB
(napametp CAL.t) Bbluucnurens
(napamertp n.in.C)
rEPE MosTOpUTEND 1
S BsselleHHas cymma 1.8
rARE YacTtHoe 2
5848 KBapgpaTHbili KOpeHb 1
toF Makcrumym 1.8
bokk MuHUMYyM 1.8
A-CF CpenHee apudmeTuyeckoe 1..8
rH Bblumcnutens BnaxHocTn 2,3
AL MegnaHa 3,5,7
oFF Bblumcnutenb oTknodeH napameTtp He 3afaetcA

HaCTpOVIKI/I BblYUCNnUTENA No3BONAT BbINONMHATL crneayrouimne beHKLLI/II/IZ

* MoBTOopuTenb NepegaeT U3MepEHHOE 3Ha4YeHMe Co BXofa Bblumcnmtens Ha Bbixog, He Npon3Boas
MaTeMaTU4YECKNX OeNCTBUN.

Cnegnyet yctaHOBUTL 3HavyeHne MoBTopuTens, ecnu perynupyemMasi onsuyeckas BenmymHa
usmepsietcsi Ha Bxoge u He TpebyeT HUKaKUX JONONMHUTENbHbIX BblYMCNEHWI. [TprMep — MOHUTOPUHT
TeMnepaTypbl, KOTOpas U3MepsieTcs TepMOornapon.

« BsBelueHHasa cyMma BbluMcnsieTcst o opmyne:

Brix. srau. = Bxoan. 3uau.l - K1+ Bxonn. 3uau.2 - K2 + ... + Bxons. 3ua4.8 - K8

rae K1...K8 — BecoBble koadhdumumeHTbl Ans Bxoaos 1...8. BecoBble koadhdpunumeHTsl K 3agatotcs
napameTtpamu SCA. KoadhpmumeHTbl K MOryT 6bITh LieNbIMU, APOOHBIMU, NOSNOXKUTENbHBIMM,

oTpuuatTenbHbIMW.

C nomoLwbo B3BelLeHHON CyMMbI BbIYUCASIETCS Pa3HOCTb ABYX N3MEPEHHbIX BENWMYMH. [Ins aToro
HY>XKHO 3aaTb OQHOMY BXOAY BECOBOW KOIPMPUUMNEHT «— 1», a opyromy «+1».
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* YacTHoe — pesynsTar AeneHus nepBoro BXOAHOrO 3Ha4YeHUS Ha BTOPOE, BbIYUCIISIEMbIN C Y4ETOM
BECOBbIX KO3(hhMLMEHTOB BXOAHbIX 3Ha4veHun K, 3agaBaembix napametpamu SCA, no dopmyne:
Bxomn. sunau.1 - K1

Bpix. 3unau. =
Bxomn. zunaa.2 - K2

« KBagpaTHbIit KOpeHb V3BreKaeTCcs U3 3HaYeHus, NpuLeaLero Ha nepebli Bxog Beluncnvtens.

BHUMAHMUE
M3BneyeHne kBagpaTHOro KOPHS 13 oTpuLaTenbHbIX Yucen He fgonyckaetcs!

* -®yHkum MnHMMyM 1 Makcumym nepegaroT HaumeHbluee 1 HanbornbLuee No BEMMYMHE N3
3Ha4YeHun, npuweawnx Ha exodsl Beluncnurens (¢ yd4eTom 3Haka).

+ PacueT BnaxHocTH NpoM3BOANTCH NCUXPOMETPUYECKMM METOAOM MO TemnepaTypam CyXoro u
BMa)XHOro TepMOMeTpoB. Ha nepsbin Bxoa Beluncnutensa nogaercs Temneparypa Cyxoro
TepMOMETPa, Ha BTOPOMN BXOA — TEMMNepaTypa BNaXXHOro TepMoMeTpa.

[ns 6onee TOYHOTO BbIYMCIIEHWS BNAXHOCTU UCMOSb3YeTCs 3Ha4eHne aTMOCtepHOro AaBneHuns.
BenvynHa gaBneHus nogaetcs Ha TpeTUMn Bxod BelumcnnTens n namepsaeTcs B rektonackansix
(rekto = 102). B cnyyae OTCyTCTBUSA M3MEPEHHOro aTMocepHOro JaBneHust OHO NPUHUMaeTCs
HopManbHbIM, pasHbIM 1013.25 rekTolla.

+  OyHkuma MegmaHa paboTaeT C HeYeTHbIM KONMYeCTBOM BXoAoB Beluncnutens. Belumcnurens
BblOMpaeT MakcMMarbHOEe U MMHUMAarbHOE BXOAHbIEe 3Ha4YeHUs 1 oTcekaeT ux. C ocTaBluMMunCS
BXOOHbIMW BENUYMHAMU OH MOBTOPSET TY XE Npoueaypy — U Tak 40 TeX Nop, NoKka He OCTaHeTCs OAHO
4yncro, KoTopoe 1 byaeT 3HadeHrem dyHkunn MeaguaHa.Hanpymep, ecnv Belumcnutens nonyyaer 5
BXOOHbIX 3Ha4YeHUI: «10», «88», «56», «40», «37» — T0 yHKUMS MeanaHa nepegaet 3HadeHme
«40».

Bblumcnutenb umeet asa uudpoBbix dunbrpa: HY-counbtp u nukoBbin. OHM MOryT OblTb UCMOSb30BaHbI
ans omnsTpaummn BENMYUH, npuwenwmnx no cetm RS-485.

Ons cunbTpaummn BenuuMH, M3MEpPEHHbIX COBCTBEHHbIMM Bxogamu npubopa, MCnonb3ykTcs LMgpoBbie
unbTpbl, BXoAsLWMe B Moaynb Bxogos npubopa.
9.10 KonuyecTBO 3HAaKOB Nocrie 4eCATUYHOWN TOUKHN

BbluncneHHas duraunyeckasi BenmumnHa otobpaxkaetcs Ha YeTbipexpaspsgHom LIM1 ¢ paznnyHon TouHocTbto. B
napameTpe dP criegyet 3agath KONMMYECTBO 3HAKOB, OTOBpaXkaeMbix NOCe AECATUYHON TOYKU.

Mo ymon4yaHuio yctaHoBneHo 3HavyeHue dP = 1.

Ecnu uucno cnuvwkom Benvko M He nomewiaetca Ha LA, To npubop «oTpesaeT» nocnegHve undpsbl,
Hanpumep: npy dP = 2 yncno «485,84» otobpasunTcs kak «485,8».

npOCMOTp OCTalibHbIX LI,VI(*)p BO3MOX€EH C NMOMOLLIbIO KHOMKN

9.11 PerynsaTop

Perynsatop — 370 mporpamMMHbI MOAYrb, OTBEYAOLWMN 3a MOAAEPKAHUE WU3MEPEHHOW WUNN BbIYUCIIEHHOW
BENMWYMHbI Ha 3aJaHHOM YPOBHE, Ha3biBaeMOM YCTaBKOMN.

Perynatop kaHana BKNOYaeTCA/BbIKIOYaETCS C NoMoLLbio napameTtpa rEGL.

PucyHok 9.14 — Kondmrypatop. Hactpoiika Perynsatopa

Ha Bxopg PerynaTtopa nogaetcs 3HadeHue ¢ Boluucnurens toro ke KaHana (KOHTponupyemas BenuuvMHa) u
YcraBka. Ha Bbixoge Perynatop BblpabaTbiBaeT curHarn, HanpaBfeHHbI Ha YMEHbLUEHWE OTKITOHEHUSI
KOHTPONUPYEMOWN BenUYMHbl OT YcTaBku. [onyckaeTcsa U3MeHeHue YCTaBkum B Mnpouecce BbINOSIHEHNSA
nporpamMmmel, ANg 3T0ro cyLlecTsytoT [padumkn koppekunn Yctasku. BeixogHou curHan PerynaTtopa noctynaet
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9 CosgaHwue n HacTporika KoHdurypaumn

Ha BbixogHOe yCTPONCTBO CNOXHOW CTPYKTYPbl, C MOMOLLbIO KOTOPOrO OCYLLECTBNSAETCS ynpaBrneHue oaHuM
Unm Heckornbkumun VM.

[ns kaxgoro PerynﬂTopa 3agaroTca criegyruwme napamMmeTpbl:

*  pexum pabotbl (MUO- unu aBYXNO3UMLUMOHHBIA PEFYNATOP);

* 30Ha HEYYBCTBUTENMbHOCTY;

« ana NUd-perynatopa — napametpsbl NMAO-perynnpoBaHns n aBTOHaCTPONKN;
* [N ABYXMNO3MLUOHHOIO PErynsaTopa — rMcTepe3nc 1 3agepXKu.

NPEQYNPEXOEHUE

B 3aBMCMMOCTU OT 3HAYEHMS BbIXOOHOIO CUrHana cTeneHb 3arpy>KeHHOCTU VICnonHUTENbHOro
MexaHu3ma (MexaHM3MOB) MOXET BbITb pasHoOW 1 NpUHMMAaTh 3HadeHus oT MuHyc 100 % go +100 %
(cooTBETCTBYET 3HAYEHUIO CcUrHana ot MuHyc 1 oo +1).

Mpumep

3HayeHne BbixogHoro curHana Perynsitopa pasHo 0,62. Torga UM 6yget 3arpyxeH Ha 62 %: ecnun M —
3aABwxKa, oHa Oyaetr oTkpbiTa Ha 62 %; ecnm UM — TOH, Ha Hero 6yaetr nogaH LWWM-curHan c
COOTBETCTBYIOLLEN CKBAXKHOCTbIO.

OtpuuaTtenbHoe 3HavyeHue BbixogHoro curHana Perynatopa (or —1 go 0) o3HavaeT, 4YTo crnegyeT BKYaTb
MM, ymeHbLUatoLLMe 3HaYEHNE PEFYIIMPYEMOW BENUYNHBI — KXONOAUITbHUKNY.

[MonoxuTensHoe 3HayeHue BbIxoaHoro curHana Perynstopa (ot O go +1) o3Havaert, YTo criegyeT BKIoYaTh
MM, yBennunBaioLLme 3Ha4EHNE PErYNMpyEMON BEMUYMHBI — KHArpeBaTenmny.

9.11.1 Pexxnmbl pabotbl PerynsaTtopa

Perynatop pabotaet B AByx pexumax: MNMO-perynstop n [ByxnosuumoHHein perynatop (ON/OFF).

Pexum paboTbl Perynatopa 3agaetcs B napameTpe rEG.t.

PucyHok 9.15 — KoHdurypaTtop. Pexxumbl pabotbl Perynsitopa

9.11.2 N A-perynaTop

MO-perynatop BblpabaTbiBa€T aHamNoOroBbI CUrHarm, KOTOPbIA 3agaeT BbIXOAHYK MolHocTe MM n
YMEHbLUAET OTKITOHEHNE TEKYLLErO 3HAYEHNST PErynnMpyemMon BENNYMHbI OT YCTaBKu.

Mpn pabote ¢ BO tuna LAl BbixogHasi MOLLIHOCTb npeobpasyercss B MPOMOPLUMOHANbHbIA € TOK UMK
HanpsxeHue.

Mpn pabote ¢ BO guckpeTHOro Tuna BbIXOAHas MOLLHOCTL npeobpasyetca B LLUMM-curHan, ana KoToporo
cnepgyert 3agaTb Nepuoa criegoBaHns nMnynbcos (napametp tHP).

MpuHumn  dopmupoBaHnsa LWWM-curHana Ans  ynpaBneHWss CUCTEMbl  «HarpeBaTenb-XONOoaUNbHUKY
npegcTasneH Ha PUCYHKE Ha npuMepe hyHKLMOHMPOBaHWS MPONOPLMOHANbLHOTO perynaropa.
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PucyHok 9.16 — MpuHuun dopmupoBaHus LLUIMM-curHana ansa cucteMbl «HarpeBaTe flb-X0NoAUTbHUKY

MO-perynupoBaHue sBnsetrcs Haubornee TOYHbIM METOAOM MOAAEPXKaHUS KOHTPONMPYEMOW BENUYUHbI.
OpHako pna adpcpekTnBHOM pabotbl MUO-perynsatopa cnegyeT nopgobpatb AN KOHKPETHOro obbekTa
perynupoBaHus pag KoadhpuunNeHToB.

Hactpowika MNO-perynsatopa (noabop koaduLmMeHTOB) AOBOSMBHO CNOXHA, HO OHA MOXET ObITb BbIMNOSIHEHA
B aBTOMaTU4Y€CKOM pexunme.

9.11.2.1 HomuHanbHasn BbIxoAHasA MOWHOCTb. OrpaHnyYeHne HaKkonseHus
MHTerpanbHOW cocTaBnsilolen
MoeeneHne obwekTa npu knaccudeckom MNMAA-perynupoBaHumn AeMOHCTPUPYET YepHas KpuBas Ha PUCYHKe.

PucyHok 9.17 — NMU-perynupoBaHue

OueBuUaHoO, 4YTO NMpU ANUTENbLHOM BbiXxode Ha ycTaBky MV[-perynstop NpousBoAUT «MNepeperyriMpoBaHme»
obbekTa. «[lepeperynupoBaHue» CBA3AHO C TEM, YTO B MPOLIECCE BbiXOO4A@ Ha YCTaBKYy HaKOMWUMOCb O4YeHb
GornbluUoe 3Ha4YeHWe NHTerparnbHOW COCTaBNALLEN B BbIXOAHOM CUrHarne perynsatopa (MOLHOCTK).
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Mocne «nepeperynupoBaHns» HauYMHAETCA YMeHbLUeHWe 3HaYeHUs UHTerparnbHON COCTaBnsoWen, YTo, B
CBOIO oYepefb, NPUBOAMT K MpOBasy HUXe YCTaBKW — «HedOoperynupoBaHuio». TONMbKO Nocrne OgHOro-AByX
Takux konebanuin MUO-perynsatop BeIXoOAWUT Ha TpebGyeMoe 3HayeHne MOLLHOCTY.

Bo wusbexaHve «nepeperynvpoBaHus» W «HEOOPEerynMpoBaHMs» 3afaTbh [OuanasoH 3Ha4YeHun ans
HaKOMNEHHOW NHTErpanbHON COCTaBNAIOLEN:

e OrpaHu4eHue makcumyma uHTerpana — napamertp i.Upr — 3agaet MakcMmanbHbIn MPOLEHT BbIXOAHOMN
MOLLIHOCTH, NMOMYYEHHOW B pe3yrbTare HakoNeHWs MHTerpanbHOW COCTaBMNSALWEN;
* OrpaHu4yeHne MMHUMYMa UHTerpasna — napameTp i.min — 3agaeT MUHUManbHbIA NPOLEHT BbIXOAHOM
MOLLIHOCTW, NOMY4Y€eHHON B pe3yrkTate HaKoMeHWs MHTerpasnbHOM COCTaBMSAOLLEN.
Mpumep
MmeeTcs meyvb, O KOTOPOW U3 OMblTa U3BECTHO, YTO ANS MOAAEPKaHMSA OMNpenerneHHon ycTaBku Tpebyetcs
mowHocTb oT 50 % po 70 %. Pasbpoc mowHoctr B 20 % BbI3BaH M3MEHEHUSAMUW BHELUHUX YCIOBWM,
Hanpumep TemnepaTtypbl HapyXXHOro Bosayxa. «[lepeperynvpoBaHne» U «HedoperynupoBaHue» B CUCTEME
YMEHbLLUNTCS MOCre 3adaHusl OrpaHWYeHuin Ans MHTerpanbHoW cocTaBnsowen. [ns AaHHOro cry4as
Tpebyetcd 3agatb i.min = 50 1 i.UPr = 70 (cm. pucyHok 9.17, cuHsas KpuBas).

BHUMAHUE

CnegyeT NnoHMMaTb, YTO orpaHnyYeHns napameTpoB i.min n i.UPr pacnpocTpaHsloTcsi TONbKO Ha
WHTErpanbHylo cocTaBnstoLLyo. KoHeYHoe 3HauYeHne BbIXO4HON MOLLIHOCTM, NMOMy4YEHHOE Kak CyMMa
nponopumnoHansHou, auddepeHUnanbHOM U MHTErpanbHON COCTaBMSIOWMX, NEXUT BHE Npeaesnos,
3afaHHbIX i.min 1 i.UPr. OrpaHnyeHmne KOHEYHOro 3HaYEHNs1 BbIXOLHOW MOLLIHOCTU B CUCTEME
3apaetcd napametrpamu P.min n P.UPr.

Ons ymeHblueHus konebaHuii npyu nepexogHbiX npoLeccax MOXHO Takke 3agaTb HOMUHANbHYH MOLLHOCTb.
HoMnHanbHas MOLLHOCTb — 3TO CpefHsAs MOLLUHOCTb, KOTOPY0 Hago nodatb B OObEKT perynvpoBaHus Ans
noctuwkeHnsa Tpebyemown yctaeku. B paccmatpuBaemMom npumepe HOMWHambHYK MOLLHOCTE P. nom HyXHO
3agatb paBHoM 60 %. Torma npwu paboTe K 3HAYEHUIO BbLIXOOHOW MOLLHOCTM, paccuyuTanHon [MAL-
perynatopoM, Oyaer npubaBnaTbCs HOMMHaNbHAs MOLWHOCTb. [lpy 3agaHMM HOMWHANbHOW MOLLHOCTU
napameTpbl OrpaHMYeHnst HTerpana crnegyert 3agath oT 3HadeHust P.nom. CooTBETCTBEHHO, B Npumepe Ans
OOCTUXKEHUS 3Ha4YeHUs MHTerpanbHoi cocTtasnstowen ot 50 go 70 % n npu P.nom = 60 % cneayet 3agath i.
min =-10 %, a i.UPr=+10 %.

PucyHok 9.18 — Buabl nepexogHoro npouecca

PabGoTa cuctembl ¢ 3agaHHON HOMWHANbHOM MOLLHOCTBIO U OrpaHUYeHUSIMU UHTEerpanbHON COCTaBNSAOLLEN
nokasaHa Ha pucyHke 9.18. lNepexogHbl NpoLecc npoTekaeT bbicTpee, T. K. 3HaYEHWNE BbIXOAHOW MOLLHOCTH
Cpasy Ha4nHaeT pactu oT P.nom, a He OT HyNeBOro 3Ha4YeHus.

Takke 3agaHve P.nom criegyet npu ncnonbs3osaHum MN-perynsartopa.

3HayeHne napameTtpa db (30Ha HEYyBCTBUTEMbHOCTM) BAMUSIET HA BEMUYMHY MOSIOCHI NMPOMOPLIMOHANBHOCTU
(Pb), cmeLLasn e€ B CTOPOHY yMeHbLUEHUs (N HarpeBaTensi) Ha db/2.

KoadbdunumeHt mowHoctn xonoaunbHuka P. CLD 3agaeT COOTHOLLEHWE MOLLHOCTU XOMOoAWUSIbHUKA W
HarpeBarerns nNpu perynmpoBaHuUM CUCTEMbI "HarpeBaTenb-XonoaunsHuK". NapameTp nokasbiBaeT MOLHOCTb
XonoaunbHUKa, ecrnn NpUHATbL MOLLHOCTbL HarpesaTens 3a 1.

NPEAYNPEXOEHUWE

B cucteme, yHKLMOHMPYIOLLIEN TOMBKO C «XOMOANITBHUKOMY, CriedyeT cHavarna 3agatb MOLHOCTb
«HarpeBarens», a 3aTemM HaCTPOUTb MOLLHOCTb «XOIoguITbHMKa» ¢ nomoLLbio napametpa P.CLD.
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MapameTp P.CLD aBTOMaTU4eCKn onpegensietca Bo Bpemsi HacTponkn MU, B T.4. 1 ons CUCTEMbI C YUCTbIM
«HarpeBartenemy, rge 3ToT napaMeTp He UCNOSb3yeTcs.

9.11.2.2 ABToMmaTtnyeckasa HacTtpouka NMU-perynatopos

AsTomaTnuyeckas Hactpounka [MUNO-perynstopa HyxHa AN Toro, 4YTobbl 3a KOPOTKOE Bpemsi onpenenutb
napametpbl Perynatopa, koTopble OyaoyT MCMoNb30BaTbCA B NOCNEAYOLLEM NPOLIECCE PErynMpoBaHus.

Bo BpeMs aBTOHACTPOWK/ NPOU3BOAUTCS perynupyoLee BO3AENCTBUE Ha OOLEKT B BOMbLUOM AnanasoHe 1 ¢
GonbLUOA CKOPOCTBID U3MEHEHUsI. DTO MOXET NPMBECTU K Bbixogy oObekTa perynupoBaHus U3 CTpos,
Hanpumep, BCreacTBME rMapaBnMYecKkmX yaapoB U HeQoMYyCTUMBIX TeMMepaTyp.

9.11.2.3 O6wue npaBuna nposeaeHnsa aBToHacTponku NMUL-perynaropa

Mpouecc aBTOHACTPOWMKU MPOXOAMT HEMOCPEACTBEHHO Ha OoGbekTe, MO3TOMYy criedyeT npeaBapuTenbHO
3aJaTb KOHGUrypaumio npubopa, a Takke NoAKIOYMTb K HeMy Tpebyemble aaTtyumkm u M.

Ycnosus, B KOTOPbIX NpoBOAUTCA aBTOHaCTpOVIKa, OOIMKHbI OblTb MakcUMarnsHO I'IpI/I6J'IVI)KeHbI K peanbHbIM
ycnoBuam aKkcniyatauunm oObekTa.

ABTOHaCTPOVIKa BedeTca Ansa kaxgoro KaHana B oT4enbHOCTH.

Ecnun TexHnyeckne ycnoBuA aKkcnnyartauunm obbekTa He 00nycKaroT USMEHEHUA perynmpyrouiero BO3LI,el7ICTBVIF|
B LUMPOKOM AManasoHe N CO 3HAYUTENbHbIMU CKOPOCTSMU M3MEHEHUS, TO crieqyeT 3adaTb NPUONM3NTENbHY
HacTpoKkKy Perynartopa B py4HOM pexume

Ons McnonHUTENbHBIX MEXaHW3MOB, KOTOPbIE pas3nuyatroTcs Mo XapakTepy (PU3Myeckoro BO3AENCTBMSA Ha
perynvpyembiii 0ObeKT, MeToabl MpoBedeHust ABTOHACTPOMKM Takke OyayT pasnuyatbcs. VM npubopa
noapasgensaTcs Ha cneayoLme TUnbI:

* C HeHyrneBbIM BpemMeHeM nepesoaa paboyen yactu M n3 ogHoOro KparHero nofioXXeHus B OpYyroe;

* C HyneBbIM BpeMeHeM nepeBofa paboyein Yyactu IM 13 ogHoro kpaHero nonoXeHus B 4pyroe.

9.11.2.4 ABToOMaTnyeckana HacTtpouka UM c HeHyneBbIM BpeMeHeM nepeBoaa
pabouyen yactu UM 13 ogHoro KpamHero NoNoXeHUs B Apyroe (Tvuna 3aaBUXKKK)

BHMMAHUE
Mpu npoBeaeH aBTOHACTPOWKM NpUBOP AOMKEH HaXoaAUTbLCs B cocTosiHUM Cton (Ha L2
otobpaxaerca StoF).

K wvcnonHuTenbHbIM MexaHu3MaM C HEeHyNeBbiM BPEMEHEM Xoda OTHOCATCS pasfnuyHble 3afBWKKM,
MOBOPOTHBIE KranaHa, LUTOPKK, Xan3v U T. 4. OTNN4nTeNnbHOW 0COGEHHOCTLIO TaKUX UM SIBMISIETCH TO, YTO
nepesBo paboyeit YacTu 13 OAHOIO MOMOXEHWUSA B APYroe OCYLIEeCTBNAETCS 3a BPEMs OT HECKOMbKMUX CeKyH[
[10 HECKONbKMX AECATKOB MUHYT. OTO BpeMsi Xxoaa TpebyeTcsl yumTbiBaTb Npy BbIYMCIIEHNM NapaMeTpoB M-
perynatopa npu aBTOHaCTPOWKe.

PucyHok 9.19 — Kondmrypatop. 3agaHue napametpo UM
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MM c HeHyneBbIM BpeMeHeM xofa MOryT ObiTb TPEXMO3MUMOHHOMO Tuna (T. €. ynpaBnseMble cCUrHamamu
Bonblie/MeHbLIe/cTon, Tpebyowme Ansg ynpaeneHus asyx perne) mnm WM ¢ aHanorosbiM ynpasneHvem
(ynpaBnswTcs YHUDUUUPOBAHHBIM curHanom ot 4 o 20 MA vnu yHUdULMpOBaHHbLIM curHanom ot 0 go

10 B).

Ons npoBegeHunsa aBTOHaCTpOIZKM npu ynpaeneHumn 3a4BWXKKOMN cnepnyert:

1.

lMonHocTbio CKOH(*)VII'ypVIpOBaTb I'Ipl/l60p B COOTBETCTBMU C NOoAKITK4YaeMbIMn K HEMY AaT4YUKaMU 1
NCNONMHUTENbHbIMN MEXaHU3MaMW.

3apatb n3 KoHdwmrypartopa (unv ¢ nuueBor naHeny npmbopa) napameTp aBToHacTporiku YO ansi
BbIOpaHHOro KaHana perynmpoBaHus — Ha4anbHOe 3Ha4eHe MOLLHOCTU, Npu KoTopon byaeT
nNpoxoanTb aBToHacTpounka B %.

YcTtaHoBuTb B napameTtpe YdoP "makcumansHoe 4onyCTMMOE OTKITOHEHME perynnpyemMon
BenuunHbl". B npouecce aBTOHACTPOMKK perynupyemas senuumHa byaet konebatbcs ¢ amnnutygom
YdoP. Cnuwkom 6onbLioe 3HadeHne YdoP npuBegeT k HegonycTMMOMY BO3OEACTBUIO HA
ynpaensiembli 06beKT. HanpoTtue, npu cnuwikomM manom 3HadeHnn YdoP Bo3gencTemne Ha OObekT
Oynet HegocTaTOYHBIM, U €ro NapamMeTpbl ByayT onpeaeneHsl HETOYHO. [pu perynupoBaHum
TemnepaTtypbl onTumansHoe 3HadyeHue YdoP HaxoguTcs B agnanasoHe 5...30 c.

3apatb napametp R.el — «TMn NCNONHMTENBHOIO MexaHn3ma no xapakrepy pmsmdeckoro
BO30eNCTBUSA Ha OOBEKT perynuposaHnsa» u napametp t.val — «Bpemsa nepesoaa paboyero opraHa
MM 13 ogHoro KpamHero nNonoXeHus B Apyroe» — B CEKyHAax.

BHUMAHUE

Ons TpexnosuumnoHHoro IM cnegyet 3agatb BpeMs MOIHOIO Xo4a M3 04HOro KparlHero
nonoxeHus B gpyroe B AByx napametpax: t.val n tP.H. Ecnu 3Ha4yeHunsa napametpos t.val u tp.
h He ByaoyT coBnagatb, 3TO MOXET NPUBECTU K OLLMBOYHOMY pacyeTy Koa(pPULMEeHTOB
perynatopa npu AHP. INpu ncnonb3oBaHnn KoHdMrypatopa Ha cpegHeM ypoBHE JOCTyna 3Tu
napameTpbl aBTOMaTU4ECKN CUHXPOHM3NPYIOTCH, 1 3HadveHune tP.H Byget ckonupoBaHo 13 t.
val.

[nsa koppekTHON paboTbl 3a4BWXKKM C aHANOroBbIM yNpaBfeHneM 3HavyeHue napametpa r.el gormkHo
ObITb «IM TNa 3agBwkKa», a 3Ha4eHMe napamMeTpa se.p — ABYyX NO3ULMOHHBIN UM.

Ona UM ¢ aHanoroBbiM ynpasneHnem 3agaetcs Torbko napametp t.val.

3apatb napameTp «4onycTMMOe OTKIOHeHne MolHocTuy Ptol, B nanke «napametpbl UMy, koTopbIn
OTBEYaET 3a OTKITOHEHNE MOLLLHOCTM B NPOLIEHTaX OT YCTAaHOBMBLLETOCS 3Ha4YeHWs1. PekomeHayeMblii
nHtepBan 5...10 %. MeHbLUee 3Ha4yeHne cnegyeTt ycraHaBnNMBaTh Npy OTCYTCTBUM B NpoLecce
HaCTPOWKM BO3OENCTBUMA HA OOBEKT UMW NPU HANUYMKM OrpaHUYEeHUIn Ha YCNOBUS dKCnyaTauum
obbekTa.

[lns npoBeneHns aBToOHacTpOWKu Npubopa cneayer:

y %
[lns Bxoda B peXuM aBTOHACTPONKN OLHOBPEMEHHO HaxKaTb KHOMKM + (Nnopsigok HaxaTus
BaxkeH). Ha LI1 oToBpaskaeTcs cnoBo «Anry.

Ons noaTBepXaeHua Bxoaa B PeXXUM HaXaTb KHOMKY

: A
Bbibpatb O6BHEKT, B KOTOPOM HAXOAUTCHA HAacTpanBaeMbI Perynsatop, KHoMKaMu " _ Ons

noaTBepXXaeHUs Bbldopa 06beKTa HaXkaTb KHOMKY

A
C nomMoLbo KHOMOK " , perynupoaTtb paboty M (npouecc otobpakaeTcs Ha LIN2,
perynupyemas BennyunHa - Ha LIM1). CtabununsnpoBatb 3Ha4eHne BENUYMHbI B TpebyeMoM

AvanasoHe. 1o oOkoHYaHWM CTabmnmaaumm HaxaTtb KHOMKY
[NpokoHTponupoBathb n3ameHeHue BennymHbl Ha LIA1 u BeixogHoro curHana Ha L|A2.

Mpnbop pormkeH paboTaTb B pexvMe ABYXMO3MLNOHHOIO peryniMpoBaHuns ¢ NepeknioveHem
BbIXOAQHOIO CUrHana perynsaropa Mexgy makcumasnbHsiM Pmax = Pstab + Ptol u MuHMManbHbIm
Pmin = Pstab — Ptol yposHsamu, roe Pstab — 3HaueHne BbIXO4HOMO curHana perynaropa, npu
KOTOpOM Obin 3anyLleH Npouecc aBTOHACTPOMKKM (cM. N 3).

Korma HacTpoiika BbinonHeHa, Ha LIN2 muraeT cooblueHune donk.

HaxaTb KHOmMKy
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Mpnbop BO3BpaLLAETCs U3 pexxmmMa aBTOHACTPONKkK B cocTosiHne CTOIT.

9.11.2.5 ABToOMaTtn4yeckana HacTtpouka UM c HyneBbIM BpemMeHeM nepeBoaa pabo4yen
yact UM u3 ogHoro kpanHero nosioxeHusi B gpyroe (tuna TOH)

BHUMAHMUE

McnonHuTenbHbIn MexaHu3M C HyneBblM BpemeHem xopga — 310 WM, BpemsA nepesBoda KOTOpPOro M3
BbIKIMIOYEHHOIO COCTOSIHUSA BO BKIOYEHHOe npeHebpexnmo marno. K takum UM oTHocATcs pasnuyHbie TOHbI,
aneKkTpoABUraTenu, oTCeYHbIe KnanaHbl, OPCYHKU U T. 4.

Ons nposeaenns AHP npu ynpasnenum M tuna TOH cnegyert:

1. TMonHocTbto CKOH(bVIprVIpOBaTb anI6op B COOTBETCTBUU C NOAKITH0HaEeMbIMU K HEMY AaTHUKaMU U
NCNONMHUTENbHbIMN MEXaHU3MaMWN.

2. 3apatb u3 KoHdurypatopa (Mnuv ¢ nuuesorn naHenu npubopa) napameTtpbl YO (3Ha4eHme YcTaBku
ansa astoHacTtpovikn) n YdoP (gonyctumble KonebaHus perynupyemMon Benu4imHbl) Ansi BbiIGpaHHOro
KaHana perynupoBaHus.

3. 3apatb TUN ucnonHutenbHoro mexaHnama: R.el — UM tnna «TOH».
MocnepgoBaTenbHOCTE AEWCTBU C MPUBOPOM:

. N
1. [ns Bxoda B pexumM ABTOHACTPOWMKM OOHOBPEMEHHO HaXaTb KHOMKM + (nopsimoK HaxaTust
BakeH). Ha LIN1 oToGparaeTcs cnoso Anr.

[ns noatsepxaeHNs BXoda B peXMM HaxKaTb KHOMKY

: v
2. BbibpaTb O6BHEKT, B KOTOPOM HaxoaMTCs HacTpaneaemblii Perynstop, KHonkamu nlA. ona
NoATBEepPXXAEeHUs BbiGopa HaxaTb KHOMKY

3. TlpokoHTponupoBaTtb n3ameHeHne BennymHbl Ha LIA1 n BbixogHoro curHana Ha LIA2.

Mpubop gomkeH paboTtaTb B pexunme OBYXMO3NLMOHHOIO PErynvpoBaHns C NepeKkItoveHnemM
BbIXOZHOrO CUrHana perynaropa mexay makcumarnbHeiM Pmax = 100 % 1 MUHUManbHeIM Pmin =
0 % ypoBHAMMU.

4. Korga HacTpolika BbinonHeHa, Ha LI2 muraet cooblueHne donf Ha LIN2.

HaxaTb KHomMKy . MNpubop Bo3BpaLLaeTca n3 pexunma ABToHacTporiku B coctosHne CTOI.

9.11.2.6 UHaukauusa napameTpoB aBTOHACTPOUNKMU
TeKyU.I,I/Ie 3Ha4YeHunsA perynleyeM0|7| BeriM4nHbl W BbIXOOAHOIo CuUrHana PerynﬂTopa no ymMomn4aHutio

N
oTobpaxatotca Ha LIM1 n U2 cooTBETCTBEHHO. HaxaTtmnem KHOMKK MOXHO BbIBECTU Ha 3Tn LI Tekywme
3Ha4YeHus Apyrux napameTpos (CM. pucyHok 9.20)

PucyHok 9.20 — Cxema nepeksiroyeHUs uHguKauum B pexxmme ABTOHaCTPOMKMU
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NPEQYNPEXOEHUE
Bo Bpems aBToHacTponkn Ha LIN3 n LI4 BeiBoanTca cnyxxebHasa nHgopmauums.

9.11.2.7 OcTaHOBKAa aBTOHAaCTPOWNKU

B npouecce akcnnyaTtauuv npubopa MOryT BO3HWKHYTb CUTyalLMW, KOrda MpPOLEcC aBTOHACTPOWKM criedyet
npepBsartb.

[na octaHoBKM aBTOHaCTp0I7IKI/I cnegyeT BbIMONMHUTL!:

1. Haxatb KHomMky
Ha N1 oTo6paxaetcs: HALL.

MpnGop 3anpalunBaeT NoaTBepKAeHUE BbIXoda.

2. Onsa noaTBepXXaeHmd Bbixoga n3 aBTOHaCTDOIZKVI HaXaTb .Ansa BO30OHOBNEHUS aBTOHaCTpOVIKM

HaxaTb .Mpn6op nepexoanT B Pabounii pexxum nHgmkauum (npyu oTMeHe — Bo3BpaLlaeTcs B
pexum ABTOHACTPOWKM).

9.11.2.8 Bo3amoXHble npoGnemsbl Npy NnpoBeAeHUN aBTOHACTPOUKHU

Tabnuua 9.2 — Npo6nembl npu AHP 1 cnocobbl ux ycTtpaHeHusi

Mpobnema Moka3aHusa Bo3moxHble Cnoco6bl
Lm2 um1 NPUYUHbI yCcTpaHeHus
ABTOHacTpoiika He | SkaF SRy MonbiTka 3anyctutb | MiameHuTtsb Tun
3anyckaeTtcs (StoP) (SP.Pw) AHP, korga Tvin ycTaBku npu pabote
muraet yCTaBKM 3a4aH Kak npubopa

«MOLLHOCTb»

ABTOHacTpolika FRCL nlin OO6beKT ynpaBneHnss | YMeHbLUNTb

3aBeplumnach (FAIL) (n.Lin) CYLLLECTBEHHO amnnuTygy

HeyAa4Ho HenMHeeH BO3ENCTBUS
(Hanpumep, Harpee | (napameTp YdoP)
npoucxoaut NN N3MEeHNTb
3Ha4MTENbHO 3Ha4yeHue YcTaBku
ObicTpee

oxnaxagenust; UM
BbixoanT Ha 100 %

MOLLIHOCTW)

d5Fa Yucno nepunogos YBenuunTb

(dSKo) NpeBbICUNO amnnutyay
Jonyctumoe BO3AENCTBUN
3HayveHue; (napametp YdoP)
aMnnuTyabl U gonyck
KonebaHumn aTnx cpenHekBagpaTUyHoO-
nepuoaos O OTKINOHEHUS
3HaAYUTENBHO (napameTp dSKo)

oTnmMyaloTcs Apyr ot
Aapyra (Bo3MOXHO npu
CUIbHbIX MOMexax)

Mepuog YBennuntb
BO3MYLLIAHOLLNX NHTEerpanbHyto
KonebaHuin CAULWKOM | MOCTOSIHHYHO
man (napamerp ti)
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MpogomkeHue Tabnuubl 9.2

Mpobnema MokasaHuna Bo3moxHble Cnoco6hl
Lun2 Uu1 MPUYUHBI ycTpaHeHus

Fh BbluncneHHoe YBenuuntb

(Pb) 3Ha4yeHue nonocskl aMnnutyay
NPOMNopuUNOHanbHO- | BO3AENCTBUN
cTu Hegonyctumo U | (napameTtp YdoP) n
BbIXOAWT 3a Npefenbl | MIOBTOPUTb
[0,001...9999] aBTOHACTPONKY

EC BbluncneHHoe

(i) 3HadeHne Ecrv ona
NMOCTOSIHHOW
MHTErpUPOBaHNS 3aKOHYMTCSH C TEM Xe
HeAoMyCTMMO 1 pesylibratom,
BLIXOAWT 3a Npefensl | /CMOMNb3oBaTL -
[0...65535] OBYXMNO3ULMOHHbIV

(ON/OFF) perynsartop

P BbluncneHHoe

(P.CLd) 3HayeHune
KoadpbmumeHTa
XonoauneHMka
HeZonycTumo 1
BbIXOAWT 3a npeaensl
[0,01...10,00]

9.11.2.9 PyyHas noactpouka NAL-perynatopa

PyuyHas noacTtporika ocyLecTBNAeTC UTepalnoHHbIM METOAOM C OLIEHKON MpoLiecca no AByM nokasatensm:

Hanuuune koneGaHuii;
nepexog rpaduka perynmpyemon BennYnHbl Yepes yCTaBky.

NPEAYNPEXOEHNE

Hactpovika NU-perynatopa MOXeT NPONTN HEKOPPEKTHO B CriedyoLLmMX cucTeMax:

* C HeNnporHo3mpyembiMmy BHELLUHMMW BO3MYLLIAKOLWNMN BO3AENCTBUAMMU;

* C pasHopoaHbIMU Harpy3kamu (Hanpumep, MBC gHem n Bedyepom).

B 3aBMCMMOCTM OT NokasaTtenemn KOPPEKTNPOBKa NnapamMmeTpoB OCYLLUECTBINAETCA N0 peKoMeHOaunAaM:

yBenuyeHune napamertpa K, (ymeHbLleHne X,) cnocobeteyeT
yBenuyeHuto bbICTPOAENCTBIMSA perynsaropa, Ho amnnuTyga
KornebaHuin perynnpyemMoin BenmMYmMHbl MOXET BO3pacTu 4O
HEe4OonyCTUMOrO YPOBHS;

ymeHbLueHune K, (yBenuyeHme Xp) CnocobCTBYET YMEHbLUEHWIO
KonebaHun perynnpyemMoin Benn4YmHbl, BNIOTb A0
NCYE3HOBEHUS, HO yXyALlaeTcs bbICTpoAencTBME perynaropa u
NOBbILLIAETCH BEPOSATHOCTb KonebaHum perynmpyemon
BESTUYMHBI;

npu 3aBblLLEHHOM 3HadYeHun T, Nnpouecc nogxoaa perynmpyemon
BENNYUHBI K yCTaBKe CTAHOBUTCS OQHOCTOPOHHUM Aaxe npu
Hanuunm KonebaHun, Ho BbICTpoaeNCTBUE perynsTopa
yMeHbLUaeTCs;

NpW 3aHWKEHHOM 3Ha4YeHun T, NOSABMNSETCS 3HAYNTENbHbIV
nepexof perynvpyemow BeNMYMHbI Yepes yCTaBKy, HO
CyLLEeCTBEHHO yxyaLlaeTtcs 6bICTpogencTBme perynaropa u
MOBbLILLAETCS BEPOSITHOCTL KonebaHui perynmpyemon
BESTUYMHBI;

yBenu4yeHme T, cnocoBCTBYET NOBLILLIEHMIO ObICTPOAENCTBUSA
CUCTEMBI, HO MOBbLILLAETCH €€ YYBCTBMTENLHOCTb K MOMEXaM U
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BO3MOXXHO MOSIBIIEHME BbICOKOYACTOTHbIX KonebaHui perynleyeM0|7| Bermin4nHbl C MalnbIiM Nepnogom.

lMpn onTumanbHOM NOACTPONKE perynartopa rpaduk perynvpyemon
BEMWYMHBI AOIMKEH MMETb MUHMMASbHOE 3HAYEeHNe noKasaTens owmnoKu
perynvpoBaHus (A1) Npy JOCTAaTOMHO CTENEHMW 3aTyXaHUS
¢ =1-A3/A1(0,8...0,9).

9.11.2.10 Mpumep py4Houn HacTpounku NMUO-perynaTtopa
Ins nactponiku NMAO-perynatopa cnegyert:

1.

4.

Ha npubope ycTaHoBWTb (AvManasoH napaMeTpoB npueeneH B MpunoxeHun HactpamBaemblie
napameTpbl ) crieayloLme 3Ha4YeHus:

« Xp=9999;
* T=0;
e 1,=0.

3apatb ycTaBky.

B xoge HabnogeHw bmkenpoBaTb 3Ha4YeHUs perynmpyemoro napameTpa (CKopocTb 1 Bpems

noaxofa K yctaBeke).

B xoge HacTpoikvn pykoBoAacTBoBaTbcd Tabnmuen 9.3.

Tabnuua 9.3 — OnucaHue WaroB npumepa

LWar MapameTpbl OueHka npouecca PeweHune

1 Xp =9999 [lonro noaxoauT K ycTaBke, He YMeHbwnTb Xp (B ABa pasa)
™m=0 nepecekaet
7,=0

2 Xp =5000 BbicTpee noaxoguT K ycTaBke, He YMeHbLwnTb Xp (B AiBa pasa)
™m=0 nepecekaer
7,=0

3 Coenatb HEeCKONbKO UTepauumi, 4o Tex nop, noka nosBaTcs
npu3Haku konedaHwin. Nameputb nepuog (Tk). Ons
cneayoLLen ntepaumm MOXHO MpUHATL Ty = T/ 2 ans
YCKOpEHMS npoLecca HaCTPONKK

4 Xp =500 OuyeHb GbICTPO NOAXOANT K ycTaBke, | 3adukcnpoBaTb Xp, UBMEHUTDb Ty
Tw=Tk/2 He nepecekaert, kornebaTenbHOCTb
7,=0 ycununacb

5 Xp =500 MooxoauT K ycTaBKe, He nepecekaeT | YMeHbWnTb T, (B ABa pasa)
v = 2000
,=0

6 Xp =500 MooxoaduT K ycTaBke, He nepecekaeT | YMeHbwnTb T, U Xp (B ABa pasa)
™= 1000
7,=0

7 Cpenatb HeCKOIbKO UTepauuii oo Tex nop, noka

perynupyemas serim4nHa He nepecedeT yCTaBKy U Ha4YHEeT
KonebaHns OKONO 3TOro 3HaA4YeHUs
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MpogomkeHue Tabnuubl 9.3

LWar MapameTpsbl OueHka npouecca PeweHue
8 Xp =125 Perynupyemas senuynHa nepecekna

™ =250 ycTaBky. [1poBepuTb COOTHOLLEHME

=0 amnnntyg A3/ A1=0,1

Ecnu konebaHus yoosneTBopsAoT
YCINOBWIO — PErynsaTop HacTPOeH.
Ecnu HeT — dmkemposaTb Ty U Xp,
3apatb T, =Ty /5

9 Xp=125 MpoBepuTb cooTHowweHue amnnutyg A3/ A1 =0,1
T =250 He ynoBneTtBopsieT ycnoButo — yMmeHbWnTb i Ha 10 %
T, =50
10 Xp =125 PerynaTtop HacTpoeH
T =250
T, =40

9.11.3 [iByxno3uuunoHHbin perynsatop (ON/OFF)

OeyxnosuumonHbin perynatop (ON/OFF) — komnapatop — BblpabaTtbiBaeT BbIXOOHYH MOLLHOCTb, KOTopas
MMeeT TOMbKO [Ba 3HAYEHWUs:: MWHUManbHOe W MakcumarnbHoe. [lpu paborte npubopa ¢ UM Tuna
«HarpeBaTernb-XornoaubHMK» 3TO CrieayloLmne 3HaueHns:

* «-1» (-100 %) «xonoaunbHUK» BKITKOYEH, «HarpeBaTenb» BbIKIIOYEH;
*  «0» (0 %) — «HarpeBaTenb» U «XONOANIBbHUKY BbIKITHOYEHbI;
* «+1» (100 %) — «HarpeBaTenb» BKMAYEH, «XONOAUIBbHUKY BbIKIOYEH.

[BYXNO3NLMOHHbIN Perynsitop Tuna «HarpeBaTenby» BKMHOYAET «HarpeBaTenby» npy 3HaYEHUAX perynupyemMoit
BEMMYMHbI, MEHbLUNX YCTaBKW, U BbIKIMIOYAET NPU 3HAYEHUAX perynupyemon BenuyunHbl, 60nblunx YCTaBKu.
[BYXNO3NLUMOHHBLIA  PErynsaTtop TUMa «XOMOAWIBHUK»  BKIOYAET  «XONMOAUIIBHUK»  MPU  3HAYEHUSX
perynupyemMoin BenuuuHbl, GonblUMX YCTaBKWM, WM BbIKMKOYAET MpU 3HAYEHMSX PErynupyemMon BEnUYMHbI,
MeHbLUKX YcTaBku. Tak paboTaeT ABYXMO3MLMOHHBIA PErynsaTop B OTCYTCTBME rMcTepesnca.

PucyHok 9.21 — KoHdourypatop. HacTpoiika AByXno3MLMOHHOIO perynsatopa

3apaetca 3HayeHune [wuctepesnca pAByxnosuumoHHoro perynatopa HYS. C. CoctosHve WM Gyget
nepeknioyaTbCs B TOT MOMEHT, KOrda OTKIIOHEHME PerynmpyeMon BenuUuHbl OT YCTaBKu JOCTUTHET MONOBUHbI
BenuuuHel HYS.C (cm. pucyHok 9.22).
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PucyHok 9.22 — MpuHUMn paboTbl IByXnNo3uLMOHHOIo perynsartopa

MMcTepe3nc — 3TO 30Ha, B KOTOPOW MPOWUCXOAMT OTNOXEHHOe Mo OOCTUraeMoMy perynupyemMol BernmynHoii
YPOBHIO nepeknioyeHne perynatopa. [loka perynupyemas BenuyMHa HaxO4UTCA BHYTPU 3TOW  30HbI,
perynsTop He NepeknioyaeTcsl, a CoXpaHsieT NpexHee COCTosiHME, KOTopoe ObiNo y Hero Ao Bxoda B 30HY
rucrepesuca.

FMCTepesmc OennTcAa nononam n OoTKnaabiBaeTCA OT YCTaBKU B obe CTOPOHbI NpKN HyNesoM 3HAYE€HUN 30HbI
HEeYyBCTBUTEITbHOCTW.

MocnegHwe aBa rpaduka Ha pucyHKke 9.22 npueedeHbl AN criyYaes, Korga B CUCTEME MPUCYTCTBYET TONbKO
oavH Tvn M. OauH 13 anana3oHOoB perynupoBaHus — OTpuLaTenbHbIn (NMpy NMPUMEHEHUN «HarpeBaTens)
UNN NONOXUTENbHBIA (MPU NPUMEHEHUN «XonoaurnbHUKa») — obpesaeTcs, M Bbixog npubopa cTaHOBUTCA
paBHbIM 0. VcknodeHue oTpuuatensHom (MonoXuTenbHoM) 3oHbl npoussoautces B MC.

9.11.4 30Ha HEYYBCTBUTENTLHOCTHU

30Ha HeYyBCTBUTENbHOCTU 3a4aeTcs ANA  UCKMIOYEHWS HEeHYXHbIX cpabaTtbiBaHui Perynatopa npwu
HebOoNbLIOM OTKMOHEHUWN KOHTPONMPYEMOWN BENUYUHbBI OT YcTaBku. [prnbop Gyader BbigaBaTb ynpaBAstoOLMM
CUrHan TonbKO Nocrne TOro, Kak perynupyemMas BenumimHa BelngeT 13 9TOW 30HbI.
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PucyHok 9.23 — KoHurypaTtop. 30Ha HEYYyBCTBUTEINTLHOCTHU

30Ha He4YyBCTBUTENBHOCTU MCMONb3yeTcs npuv  yHKUMOHMpoBaHun kak [M[-perynartopa, Tak w
[BYyXNoO3MLIMOHHOrO perynsaropa.

PucyHok 9.24 — KoHmrypaTop. 3HauyeHue 30HblI HeHYBCTBUTEINTbHOCTU

3HayeHne 30HbI HEYYBCTBUTENBLHOCTM 3afaeTca napameTpom db B eguHMLAX perynmpyemon BENNYUHbI.
Mpumep

YcraBka = 60 °C, db = 10 °C. B guanasoHe 55...65 °C Perynatop He OyaeT BbipabaTtbiBaTb YNpaBrsitoLLEro
BO30ENCTBUS.

Ha pucyHke npepctaeneHo ucnonb3oBaHue napameTtpa db npu yHKUMOHMPOBaHUKM OBYXNO3ULIMOHHOMO
perynatopa npuv noAaknoYeHU CUCTEMbI «HarpeBaTenb—XonoauITbHUKY.
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PucyHok 9.25 — ®yHKUMOHMpPOBaHUe ABYXMNO3MLIMOHHOIO perynsitopa ¢ 3agaHHomn 30HOM
He4YyBCTBMTENIbHOCTU NPU NOAKMIOYEHUM cUcTeMbl «HarpeBaTenb-xonoannbHUK»

Cnocob perynmpoBaHnA CUCTEMbl «Harpesarterlb — XonogulbHUK» C 3adaHneM 30Hbl HEYYBCTBUTENIbHOCTU
npenorepallaeT YacTtble NepeKkrniYeHna MM B 30He, BriMskom K yCTaBKe, 1 He NpuBOOUT K «pacKavynBaHUO»
CUCTeMbl perynmposaHua.

Ecnn wucnonb3yetrcs cuctema € OOHMM TWUMOM  MCMOSMHWUTEMbHbLIX MEXaHW3MOB (Hampumep, TOMbKO C
«HarpesaTtensmMmm»), To bonee apekTMBHbIM ByaeT 3agaHne He 30Hbl HEYYBCTBUTENBHOCTHU, a rmcTepesunca.

Pabota [BYXMO3ULMOHHOIO perynstopa npu OOHOBPEMEHHOM YYeTe 30Hbl HEYYBCTBUTENBbHOCTU WU
rMcTepesuvca npounioCcTpMpoBaHa Ha PUCYHKE HUXKE.
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PucyHok 9.26 — PaboTa ABYyXNO3ULMOHHOIO perynsatopa ¢ 30HOM HeYyBCTBUTESNTbLHOCTU U
rmcrepe3ncom

NPEAYNPEXOEHNE
MNpv coBMECTHOM AeNCTBUM TMCTepe3nca 1 30Hbl HeYYBCTBUTENBHOCTM BEMUYMHA rMcTepesnca He
[0IKHa NpeBbILLaTh 30HY HEYYBCTBUTENbHOCTH.

9.11.5 3agepxKu u yaepxaHusa

Ona OBYXMNO3NLUMOHHOIO peryndartopa mMmoryrt ObITb 3adaHbl 3aepXXKn nepeknyvyeHna, a Takke MMHUMarlbHble
3Ha4YeHna BpemMeHn yaepxaHma BO BKIHOYEHHOM U BbIKITKOYEHHOM COCTOAHUN.

PucyHok 9.27 — KoHdomurypaTop. 3agepxku u yaepxaHus
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3apepxkn nepeknoveHus 3agatoTcst napametpom dEL v cnyxat ans 3agepxkvM BO BpEMEHW NepeknoveHus
BbIXOQHOIO curHana npubopa ¢ uenbio punbsTpaummn KpaTkoBPEMEHHbIX M NOXHbBIX cpabaTbiBaHWI perynstopa
U NpeoTBpaLLEHMS MMKOBbIX BKIMOYEHWUIA UCTMIONHUTENBHBIX MEXaHU3MOB.

BpeMﬂ 3a4EpPXKN Ha4YMHaeT OTCHUTbIBATbCA C MOMEHTa NepekrtoyYeHna BbIXOOAHOIo CUrHana peryndaropa, v
nepekroyeHe BbIXOQHOMO curHana npubopa Gnokupyetcsa O MOMEHTa UCTEYEHMSI BpeMeHU 3aaepxku. 1o
NCTEYEHUN 3aEePXKKM MPOBEPSIETCS COCTOSIHUE PEerynsaTopa, U ecnin ero 3HadeHue He M3MEHUIoch, Npubop
nepekro4yaeT BbixogHou curHan. CoctosHne M nameHsietcs. [lencterne 3agepXku npekpawaeTcs, ecnum ao
UCTEeYEeHNs ee BpeMeHU MPOU30LLINO eLlle OOHO NepekntoyeHne BbIXOAHOro curHana perynaropa.

NPEOYNPEXOEHUE
I'Ipvl HEeHYyrneBoOM 3Ha4YeHNN rmcrTepe3nca BbIXOﬂ/BXO,CI, B 30HY rmcrepes3mnca He npnBogunT K
nepeKkrii4YeHno curHana peryndartopa.

YaepxaHue BO BKIOYEHHOM/BBIKMIOYEHHOM COCTOSIHUM — MUHUMArbHOE BpeMs, B TeyeHue koToporo M
OyneT BbIKMIOYEH MMM BKIOYEH. Peanusyetcs crnefylolwmm oGpasoM: perynsitop OTCYMTbIBAET Bpems OT
MOMEHTA MPOUCLLEALIErO NEPEKNoYeHUs 1 BrokMpyeT MHOe MepeknioYeHne, ecn He npoLuno TpeGyemoe
BPeEMs! yaepaHusi.

PucyHok 9.28 — KondmurypaTtop. Kontpons LBA-aBapumn

OTOT MexaHn3m ncnonb3yetca Ana 3awnTbl UICNONHUTENbHBIX MEXaHNU3MOB, KOTOPbl€ N0 CBOUM TEXHUYECKUM
XapakTepuctmkam He MOryT 3anyCcKkaTbCd, MNMOKa He NpocToAnuM onpegerneHHoro BpemMeHu B Hepa60qu
COCTOAHUN U TeX, KOTOPble HEe MOrYyT BbIKIO4YaTbCAd, He OTpaGOTaB onpeneneHHoe Bpem4.

Yp,epx(aHme OTCHMUTbIBAETCA MNOCN1e WUCTeHYEHUA BpeEMEHU 3adepKKun (ecnm OHa Obina 3ap,aHa) n
npon3eeneHHOro nepekniyYeHna CoOCToOAHUA.

YnepxaHue 3agaetca napametpom HolLd.

dyHKUMOHUpOBaHNe PerynaTopa C 3adaHHbIMW 3adepXKamu U yaoepKaHusAMU MpOUNICTPUPOBaHO Ha
PVICYHKeE.
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PucyHok 9.29 — PaboTta perynsatopa ¢ 3afaHHbIMU 3afepXXKaMu U yaepKaHMsMu

9.11.6 KoHTponb LenocTHOCTU KOHTYpa perynupoBaHusa (LBA-aBapum)

Y npuGopa ecTb pexmMm KOCBEHHOMO KOHTpOns ncnpaBHocTy MM, nogknioyaemoro K Beixogy npubopa.

Ecnu ncnpasHocTb gatyumkos npnbop onpenenser HenocpPeaCcTBEHHO MO KOHTPOIIO CUrHana Ha CBOeM BXOAE,
To ucnpasHocTb B3 n MM Hanpsawmyio onpegenuTtb Henb3s. OgHako MOXHO KOCBEHHO OnpedenuTb KX
NCNPaBHOCTb, aHaNM3Mpys peakumio obbekTa perynmpoBaHns Ha nogady ynpasnsoLwero Bo3gencTens. Ecnimn
perynupyemble napameTpbl obbekTa He MEHSAITCA B AOIKHbLIX Npedenax npvu nogave ynpasnstoLlero
Bo3gencTeust — 3Haumt, UM HeucnpaseH. Takon aHanu3 HasbiBaeTca koHTporniem LBA-aBapuu (Loop Brake
Alarm).
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PucyHok 9.30 — KoHndurypatop. KoHtpons LBA

Mpn goctmxennn Ha M + 100 % wnnm —100 % MOLLHOCTU BKMNIOYAETCSl OTCYET BPEMEHU, N ecnn 3a BpeMms
(napameTp t.LBA) perynupyemas BenmymHa (BENMYMHA Ha BbIXOAE BbIMUCIIUTENS B KaHane) He M3MeHMTCS Ha
Tpebyemyto BenunuuHy (napametp d. LBA), To npubop pearupyeTt cnegywowmm obpasom — cpabaTbiBaeT
nporpaMmmHbi Mmogynb LBA-aBapus, nepesoasi 06bekT B coctoaHne ABAPUA.

NPEAYNPEXOEHUE

[nana3soH cpabaTbiBaHus LBA-aBapun cyxxaeTtcst npy yCTaHOBNEHMUM OFpaHUYEeHUI Ha BbIXOAHYHO
MOLLHOCTb B 6rioke NC. BepxHsisi rpaHuua, Npu KOTOPOW BKoYaeTcst koHTporb LBA, cmellaeTcs co
100 % v npupaBHMBaeTCH K 3Ha4YeHW0, 3agaHHomy B napameTtpe P.Upr. HmwkHasa rpaHyua cmellaetcs
¢ -100 % v npupaBHMBaeTCS K 3Ha4yeHuo P.min.

9.12 BbixogHble ycTponcTBa npubopa. NpeobpasoBaHue

Mpubop CKOHCTPYMpPOBaH C BO3MOXHOCTHIO WMCMOMb30BaHWS MpWU 3KCMNyaTauuu HECKONbKUX BapuaHTOB
BbIXOOHbBIX YCTPOWCTB — UCMOMHUTENBHBIX MEXaHU3MOB Y BCTPOEHHBIX BbIXOAHbLIX 31IEMEHTOB, CNyXallux Ans
ynpaBneHns nMu.

9.12.1 CTpyKkTypHas cxema BbixogHoro yctpomncrsa

BbixogHow curHan Perynsatopa nogaetcs Ha BbixogHoe yCTpOMCTBO.

CTpykTypa BbixogHoro ycTpoicTBa npubopa MO3BONSAET OCYLWECTBNATb yhpaBneHne crnoxHbivu UM:
3a[BWKKaMi,  MHOTOCTYMEeH4YaTbIMU  HarpeBaTensMmu, CUCTEMaMWU  «HarpeBaTellb—  XOMNOAWUIbHUKY,
YCTPOWMCTBaMM C aHAJIOrOBbLIM YrpaBrieHeM U T.4.

Bcero B npmbope MoXeT ObITb OpraH13oBaHo BoceMb BY.

CTpykTypHas cxema BbixogHoro yctponcTtea npubopa npeacraBneHa Ha pUCYHKe.

PucyHok 9.31 — CTpykTypHas cxema BbixogHoro yctponctea npubopa
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B coctaB BbixodHO20 ycmpolicmea BXogsaT cneayowmne 6rnoku:

* npeo6pasoBaTenb CUrHana;
* Onoku ynpasnieHna UCNONMHUTENTbHbIMU MeXaHU3MaMu;
¢ BbIXOOHbIE ANEMEHTHI.

B coctaB BY npnbopa moxeT Bxoantb 4o 8 bBYUM n 8 B3.
OpavH BYUM moxeT obcnyxmBaTtb Heckonbko BO.
Obuwee konuyecTtso B3 B npubope He MOXeT ObITb 60rbLLe BOCbMU.

O6uwee konmyectso BYNM B npnbope He MOXET ObiTb BonbLLe BOCbMU.

9.12.2 Npeobpa3oBaTenb curHana

MNC BLINOMHAET [OBE OCHOBHbIE MYHKLMWU: OrpaHUYEHWe BbIXOAHOTO curHana Perynatopa u  ero
pacnpegeneHve.

9.12.2.1 3agaHue guana3oHa BbIXOAHOro curHana

Mpn Tune «3HayeHue» ycTaBkn B kaHane (napametp P.-SP) cnegyer onpegenuTb AnanasoH U3MeHeHWs
BENMNYUHBI BbIXOQHOrO curHana PerynaTtopa. [uanas3oH 3agaetcs ABYMs napamMeTpaMu: MakCcMMarbHoe
3HaveHue P.UPr n mmHumanbHoe P.min, koTopble onpegensitotcs paboynm guanasoHoMm VIM. OTn napameTpbl
3aJalTca B MpoLUEeHTax OT MakCMMarbHOW MOLLHOCTW, KOTOPYH MOXHO nogatb Ha WM. Ecnn Perynstop
BblJAET 3Ha4YeHWe MOLLHOCTM, Haxopgsllieecs 3a npegenaMmu 3agaHHoro guanasoHa, TO OHO NpUHMMAaEeTCA
pasHbiM P.UPr nnn P.min, COOTBETCTBEHHO.

PucyHok 9.32 — KoHcmurypaTtop. 3agaHue gnanasoHa BbIXOAHOrO cUrHana

NPEAYNPEXOEHUE
Mpw TUMNe «MOLLHOCTLY YCTaBKM B KaHare orpaHUYeHne BennyMHbl BoIXOQHOTO curHana PerynaTopa
UrHopupyercs.

Onsa 6esygapHoro BknodeHus VIM crnegyeT orpaHnunTb CKOPOCTb POCTa BbIXOAHOrO curHana Perynsatopa.
MakcrmarnbHas CKOpOCTb M3MEHEHUS BbIXOAHOIO curHana 3agaetca napametpom P.rES B %/mMuH.

Mpumep
Mpn ncnonb3oBaHUM TOMbKO «HarpeBaTens» CnegyeT ycTaHoBUTb orpaHudeHne ot 0 go 100 %. To ectb
ycTaHoBuTb P.min «0».

Mpumep
B knMmatokamepe Henb3a AonycTuTb, YTOObl Harpesatenb pabotan meHee Yyem Ha 20 % CBOEN MOLLHOCTM.
[ns BbINOMHEHWUS 3TOMO YCINOBUS HY>XHO YCTaHOBUTb MUHMManbHY0 BbIXOAHYO MOLHOCTE P.min «20.0».

9.12.2.2 PacnpeaeneHue BbIXOAHOIO CUrHana
MNMC pacnpeaensiet BbixogHon curHan no BYMM. Bcero k INC moxeT 6bITb nogkntodeHo Ao BocbMmn BYVM.
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PucyHok 9.33 — KoHdpurypatop.Tunsi BYUM

MogknioueHne BYWM ocyuwiectBndetrca B napamerpe nPC, B KOTOPOM HYXHO yKasaTb KOMMYecTBO
nogkntodaemblx BYWM. lMNocne 3agaHuns 3HadeHnss nPC ansa «HarpeaTenen» k NC OygeT noakmnoyeHo
COOTBETCTBYIOLLIEE KOMNMYECTBO «HarpesaTenen», npyu 3agaHum 3Hadenns nPC agna «xonogmneHukoB» k MNC
Oyoer NoaKMYeHO COOTBETCTBYHOLLEE KOMMYECTBO XONoannbHMKOB. [lonyckaeTcs nogkntovaTe kK ogHomy 1C
OOHOBPEMEHHO «HarpeBaTenmM» U «XONOAMIbHUKMY», HO X CyMMapHOe KONMMYeCTBO He AOMMKHO MpeBblwaTtb
BOCbMM.

9.12.3 bnok ynpaBrneH1s UCMONHUTESNIbHbIMU MeXaHU3MaMu

Ona kaxgoro WM, koTtopbiM ynpaBndeT npubop, ucnonb3yetcsa csoi BYWM. lNpeobpasoBaHHbI curHan
ynpaenenuns UM nepeaaetcs Ha B3, nogkntoueHHble k BY M.

Ona BYUM 3apatotca cnegyrollme OCHOBHbIE NapamMeTpbl:

e« 1nn UM;

* Homep (Homepa) BO gnsa nogkntovenns UM;

* [manasoH curHana, noctynatouiero ¢ C, B kotopom pabotaet UM;
* paboune xapakTepuUcTukM Ansi 3-x No3NLUMOHHbIX VM.

9.12.3.1 Tunbl UM n konunyectso BO
Mpnbop ynpaenset UM aByx TUMNOB:

e  2-X NO3MLMOHHBIM Unu UM ¢ aHanorosbiM ynpasneHnem (TOHoM, knanaHom U T. ., a Takke VM,
ynpaBnsiemMbiM YHUPMUUPOBaHHbIM curHanom Toka 4..20 mA unu Hanpsixenus 0...10 B). [ns
ynpasnenus Takum VIM ncnonesyercs oamH B3;

¢ 3-x no3muunoHHbIM VIM (3agBwkKoM). 3-x No3mumnoHHbI MIM ynpaBnsieTcs curdanamm tuna «oonblue/
MeHbLue/cTony. MNpnbop ucnonesyet aea BO: oguH faeT komaHay Ha oTKpbITUe («6onbLue»), Apyron —
Ha 3akpbiTue («MeHbLey). NogpobHo 06 ynpasneHun 3-x no3mumoHHbIM VM.

Tun MM 3agaetcs napametpom SE.P.

PucyHok 9.34 — KoHdmrypaTtop. Hactpoika BYUM
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B3O ansa ynpaeneHua VIM HasHavaioTca napametpoM OP. lNMepBbii BO COOTBETCTBYET OTKPLITUIO 3a[BUXKMN,
BTOpOM B3 - ee 3akpbiTuio.

MM (kak [BYXNO3ULMOHHbIE/C aHanoroBblM yMpaBfieHneM, TaKk W TPexXmo3WLMOHHbIE) MO XapakTepy
ynpasnsowero Bo3genctams Ha O6bekT MoryT 6bITb ABYX TUMOB:

* «Harpesatenu» — M, ysenuumnsaroLme saHa4yeHne perynmpyemMmon BennymHel. nga ynpasneHus
«HarpeBaTtensamMuy npegHasHaueH nonoXuTenbHbIN Anana3oH BeIXoaHOro curHana Perynstopa (ot 0
oo +1).

+ «XonogunbHukn» — M, ymeHbLLaloLWwme 3Ha4YeHne perynmpyemMon BennymHebl. [1ns ynpaeneHus
«xonogunbHUKaMu» NpegHa3HayYeH oTpuLaTenbHbIN Ananas3oH BbIXO4HOro curHana Perynstopa (o1 —
1 0o 0).

Tun UM onpegensietca npu nogkntodeHnn BYUM k MNC.
Cuncrtema M «HarpeBaTenb—xonoannbHUK» COAEPXUT N0 OAHOMY UNn Heckornbko M oboux Tunos.

Mpn nogkntodeHnn ogHoro BYWM noeTtoputens curHana (IC) Oyger paboTtatb BO BCeM Auanas3oHe
BbIxoAHOro curHana ot peryndaropa (0...1 unm — 1...0, Anga HarpeBaTens 1 XonoaurbH1UKa COOTBETCTBEHHO).

Mpn ynpaeneHun cuctemamm BYUM pabounmn guanasoH koHkpeTHoro BYWM onpepensietcs 3agaHuem
3Ha4YeHMN NOPOroB.

9.12.3.2 YnpaBneHue ABYXNOo3nMUMOHHbIMU UM

[Byxno3numoHHbI UM umeeTt ABa NONoXeHUs: «BKM.» U «BbIkMN.». [Ana ynpasneHusa takum MM ncnonbayertca
OOVH ANCKPEeTHbIN BA (pene, knto4, cumMucTop), Ha koTophin BbigaeTcs LUM-curHan.

B kadectBe gByxnosuumoHHoro UM ucnonbayetca M ¢ aHanoroseiM ynpasrneHnem. na atoro B npubope
npumeHsieTcs BA aHanorosoro tvna — LIAIM 4...20 mA vnm LIAM 0...10 B.

AHanoroBoe ynpaeneHue OCyLLeCTBMASETCA No MpsAMO-MponopumoHanbHoMy 3akoHy (T. e. 4 MA unm 0 B
COOTBETCTBYET MMHUMarnbHOW MolHocTM MM, a 20 MA nnmn 10 B cOOTBETCTBYET MaKCMManbHON MOLLHOCTH
M).

AHarnoroBbI curHan v cksaxxHocTb LM nponopunoHanbHbl 3Ha4YEHUIO BLIXOQHOIO cUrHana, npuweLwlero ot
MncC.

Homep B3, k KOTOpOMY NoakmoyaeTcs ABYXMNO3MLMOHHbIM VIM, 3agaeTtcs napameTtpom OP.

9.12.3.3 YnpaBneHue Tpexno3numoHHbiM UM (3aaBunKKOK)

TpexnosununoHHbIn UM nmeet Tpu ynpasngowmux curHana: «bonblue», «MeHbLUey», «cTtony. [Ana ynpasneHus
Takum VIM HyxxHo aBa B3.

Mpnbop TPM148 ynpasnseT Tpexno3nunoHHsiMm UM ¢ gaTumMkom nonoxeHus unu 6es Hero.

Pabota c gatumkom nonoxenuns M npovnnioctpuposaHa Ha pucyHke 9.35, (1).

PucyHok 9.35 — YnpaBneHue 3-x no3anumoHHbiMm UM: 1 — c gaTuyMKOM NnonoxeHus; 2 — 6e3 AaTumka
NonoXeHus.
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Mpubop paboTaeT ¢ gatunkamm nonoxexHusa M oByx TMUMNOB: PE3UCTUBHBIMU UMM TOKOBLIMM.
Oatuunk nonoxeHnss UM noaknoyaeTcs k Bxoay npubopa.

NPEAYNPEXOEHUE

Cnepyert y4ecTb, 4TO Npu BKINIOYEHHOM LndpoBom dunstpe (napametpsl in.Fd, in.FG 13 gepesa
«Bxoa») samennsiercs peakumsi npubopa Ha n3aMeHeHre NHAoOpPMaL MM ¢ aT4nKa NoSoXKeHUs, YTOo, B
KOHEYHOM MTOre, NpMBeaeT K HETOYHOW paboTe CMCTEMbI U BbIBECTU M3 CTPOS 3a4BUXKKY 6e3 KOHLLEBbIX
BbIKNtoyaTenen. B aTol cBs3n, pekoMeHOyeTca yCTaHaBNMBaTh Ansi AaTymka NONoXeHUs: 3Ha4YeHUst
napameTpoB in.Fd v in.FG MUHMManbHbIMKU, NPY KOTOPbIX HabNtoAaeTcst yCTOMYNBOCTb Pe3ynbTaToB
namepenus. Kak npaBumno, 310 3Ha4eHus1, brinskue K Hyro.

McTouHMK gaHHbIX 0 nonoxeHun M sagaetcs napameTtpom t.DP, Homep Bxoga — napameTtpom i.DP.

PucyHok 9.36 — KoHdmrypatop. 3apaHue ucrouHmka UM

Pabota 6e3 gatumka nonoxerus M npovnntocTpupoBaHa Ha pucyHke, 9.35 (2).

MonoxeHne VM BbluucnsieTcs no martemarmdeckon mogenu. [na Toro ytobbl MatemaTuyeckas mofernb B
Bonbluel CTeneHn COOTBETCTBOBAra pearnbHOCTU, CriefyeT Kak MOXHO TOYHee 3aaTb NapaMeTpbl peanbHoro
NM:

* nonHoe Bpems xoga MIM (napametp tP.H);

* HavanbHoe nonoxexve WM (napametp LSP);

+ BpeMs Bblbopky niodpTa (napametp tFP).

Mpnbop No 3TMM JaHHBIM BbIYMCASET TEKYLLEE NOMNOXEHWE 3aABMXKKMN B NM0OON MOMEHT BPEMEHM.

PucyHok 9.37 — KoHdwumrypatop. NonoxeHne UM

NPEAYNPEXOEHUWE

HeTo4yHOe CoOTBETCTBME MaTeMaTUYECKON MOAENW U paboTbl peanbHO 3aABUXKKK, a Takke HETOYHOE
3a[jaHue HavarnbHOro NosioXKeHWs NPUBEAET K HAKOMITEHUIO paccornacoBaHms. B pesynsraTe 3T0ro B
KpaHMX NOMNOXEHMsIX NOAAETCS CUTHamM Ha OTKPbITME UMW Ha 3aKpbITUE, Koraa peanbHas 3aaBukka
Y>Ke MOJTHOCTBIO OTKPbITa UIK 3akpbiTa. TO NOBIEYET 3a COOON NONOMKY 060pyA0BaHUS, MOSITOMY He
OOMyCKaeTCst NCNonb30oBaHWe 3aABKeK 6e3 faTymKka NONOXEHUS, He UMEIOLLMX KOHLLEBbIX
BbIKNoYaTenen.

CnegyeT yuiTbiBaTh, YTO YMpaBreHWE 3aABWXKKOW ©e3 JaTymka MONOoXEeHUs MEeHee TOYHO M MpuBoaUT
K HaKOMJIEHWUIO OLUNOKN.

103



9 CosgaHue u HacTporika KoHdUrypaumn

9.12.3.4 Cuctemnl UM

Mpubop MoxeT ynpaBnsTb cucteMamu u3 Heckonbknx WMM. CucteMon WMCNONMHUTENbHBbIX MEXaHU3MOB
HasblBaeTcs rpynna VIM, koTopasa ynpasnserca ogHMM CUrHanom ot ogHoro Perynstopa. [ns ynpasneHus
cuctemon UM Tpebyetcsa oanH MNpeobpasosaTtens CurHana un gsa unv 6onee BYUM.

Mpumepsbl cuctem UM, KOTOpbIMM MOXKET yNpaBnaTb Npuoop:

+ cucTeMa 13 MakCMMyM BOCbMU «HarpeBaTenemny;

+ cucTema U3 MakCMMyM BOCbMU «XOMNOOUMBHUKOBY;

s CUCTEMbl «HarpeBarerb — XONOAUNbHUKY;

* cucTema ynpaBneHusi TPeXmno3nunoHHbeiMu IM (3agBmkkamm);

* cucTema U3 ABYX— W TPEXMO3ULMOHHBIX MEXAHU3MOB B Pa3NUYHbLIX KOMBUHALUAX.

Bcero B npnbope moxHo opraHusoBatb 4o 8 cuctem VIM, uto cooteetcTByeT umcny NC B npmubope.

Onsa ynpaenennss cuctemonn UM k TIC cnegyeT nogknoumtb ctonbko BYWM, ckonbkumn MM cnegyet
ynpaenate B cucteme. [pu nogknodeHun BYUM k MNC cnegyet yuntbiBate TN UM («HarpeBatenb» wvnu
«xonoaunbHuKy»). KonmuecTBa «XONOAUNBHUMKOB» W «HarpesaTenen» 3agaltcd napametpom nPC,
COOTBETCTBEHHO B narnkax napametpos «bYWM Ttuna «Harpesatens» n BYUM Trna «xonogunsHuk».

9.12.3.5 3agaHue aMana3oHOB BbLIXOAHOIO CUrHasna npv ynpasneHmm cuctemamu UM

Mpn ynpasneHun cuctemamm MM ¢ nomoubio Heckonbknx BYUM gna kaxgoro ns BYUM 3agatotca csoun
noporn. [uanasoH curHana ot Perynstopa (o1 — 1 go +1) genaT Ha HECKONbKO nogananasoHoB,
cootBeTcTBYOLWMX KonuyecTBy M. BYUM aHanusumpyet npoweawwmn Yepes MNC curHan n, npy nonagaHum
€ro B Ha3Ha4Y€eHHbI Anana3soH, Bkntoyaet M.

PucyHok 9.38 — Kondmrypatop. 3aaaHme noanmanasoHoB

Mpn HaxoXgeHUn curHana BHe AnanasoHa (HWXKe HWKHEro 3HauyeHus1), Ha3HaYeHHOro Ass KOHKpeTHoro UM,
atoT M He dyHKunoHmnpyeT. Kak TOnbKO curHan nonagaeT B 3afaHHbii Avana3oH, BYUWM pearupyet u
KOHKPETHbIN MM HaumMHaeT pyHKUMOHUpOBaTh. [Mpn HaxoXOeHur 3HayYeHWUst CUrHana B pamkax guanasoHa,
MM paboTtaeT C HEenosmHOMW MOLLUHOCTbI0. YeM Onvke 3HavyeHume BXOOHOrO CUrHama K BepXHeW rpanHuue
AuanasoHa, TeM Bbile MOLHOCTb VIM, 1, COOTBETCTBEHHO, YeM Brvke 3Ha4YeHMe BXOOHOMO CUrHam K HUXHEN
rpaHuue, Tem Hxke mowHocTb VM. INMpu nepexone 3HadeHnst BbIXOQHOMO CUrHana B AvanasoH NocrenyLwero
VM WcnonHuTenbHbIi MeXaHW3M BbIXOOUT Ha CTOMPOLIEHTHYI MOLWHOCTb. [lpu nepexoge 3HaveHus
BbIXOZHOMO cuUrHana B guanasoH npegsiaylero UM VicnonHuTeneHbIn MexaHuam npekpallaeT paboTathb.

Ha pucyHke npenctasneH rpacumk pabotsl UM (Tun «HarpeBaTtenby) B 3a4aHHOM AnanasoHe.
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PucyHok 9.39 — Pa6ota UM (Tun «HarpeBaTtenb») B 3agaHHOM Auana3oHe

Onsa kaxporo BYWUM 3apaeTrca TONMbKO HWXHUA MOPOr — MWHUMAarNbHOE 3Ha4yeHMe BbIXOOQHOrO curHana
Perynatopa, kotopoe Bkmodaer WM, cootsetctBytowmn gaHHomy BYWM. HwxkHui nopor 3apaetcs
napameTtpom PCP.

BHUMAHUE
HwxHuii nopor nepsoro nogkntodaemoro bYVIM B kaHane Bcerga gormkeH ObiTb paseH 0.

BepxHun nopor He 3afaeTcs BBUAY CriegyloLero:

* BepxHuin nopor npegbiayuiero BYWM Bcerga cooTBETCTBYET HUXKHEMY Nopory nocneaywowero BYUM,;
* BepxHui nopor nocrnegHero BYUM tuna «HarpesaTtenb» Bcerga paseH +1;
* BepxHWin nopor (onpegenseTcsa no moaynto) nocnegHero BYWM Tuna «xonoauneHUK» Bcerga paBeH —

NPEAYNPEXOEHUWE
3HauveHus napameTpoB PCP BYVM Tuna «xonoaunbHWK» 3agatoTcs 6e3 BBEAEHMSI CUMBOMA «—»:
NPUHaANEXHOCTb OnpenenseTcs Mo pacronoXeHWo NapaMeTpa B KOHKPETHOW Narke.

Hwxe npeactaeneHbl ABa Npumepa ynpasneHus cuctemamu VIM ¢ nomoLubio Heckornbkux BYUM.
Mpumep
[na oborpeBa GONbLUOIO CKIIAACKOro MoMeLleHus mcnombaytotcs 4 TOH mouwHocTeto 10 kBT kaxabii. B

3aBUCUMMOCTM OT CUrHamna c perynstopa Temnepatypbl Npubop AormkeH noodepenHo Bknovate TOHbI, 4TOObI
[0CTUYb CyMMapHOM MoLLHocTH B 40 KBT.

Cuctema (byHKLUNOHNPYET cnegyroLmm obpasom.

K ogHomy TC nogkntodatoT 4 BYUM, kaxabii 13 KOTopbix ynpaensetr ogHuMm TOH. CurHan ot perynsitopa
nameHseTcsa B ananasoHe ot 0 0o 1, ero cneayet pas3duTb Ha 4 AvanasoHa Ans Yyetbipex TOHoB.

B napametpe PCP BY/M Ne1 ykasbiBatoT 3Ha4eHne 0,00, BYWM Ne2 — 0,25, BYUM Ne3 — 0,50 1 BYUM Ne4 —
0,75 (cm. pucyHok 9.40).

Tenepb Becb guanasoH curHana ot 0 oo 1 pasgeneH Ha 4 paBHbIX nogguanasoHa, U kaxabin M 6yaet
paboTtatb B cBoem nmoggmnanasoHe. MNpu TakoM cnocobe ynpaenenus VM obecneynmBaeTcs MnaBHbIA POCT
CYMMapHOW MOLUHOCTM CUCTEMbl ©e3 nepeHarpy3kv KOMMYTAUMOHHBIX 3MEMEHTOB CUCTEMbI YMpaBreHUSs
(pene nnun nyckatenen).
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PucyHok 9.40 — Npachmk ynpaBneHuss cyMmapHou mowHocTbio MM ¢ nomowbio TOHoB
Mpumep
YnpaBrneHne CUCTEMON «HarpeBaTenb — XONOANITbHUKY
[ns nogaepxaHusa TemnepaTtypbl Nprbop MOXET MCNonb30BaTb 0AHOBpeMeHHO TOH n oxnagutens.

OunanasoH BbIxogHoro curHana PerynaTtopa pacnpegendetca ansa asyx BYUM: oguH BYUM  Tuna
«HarpeBatenb» u oguH BYWM Tuna «xonogunbHuUk» (CM. pucyHoOK 9.41). YcTaHaBNMBaAETCA HWKHWUIA MOpPOr
nepsoro BYVM +0,1, HmxHun nopor 2-oro BYWM —0,1. Mpn nonoxuTenbHbIX 3HaYeHUAX BbIXOQHOIO curHana
Oynet pabotatb TOH, a npy oTpyUaTenbHbIX — OXIagnTerb.

B gmanasoHe BbixogHoro curHana ot —0,1 go +0,1 He B6yaeTt paboTtatb HU oguH VIM. 310 no3sonut usbexarb
YacTbIX MEPEKMIOYEHU MEXOY «HarpeBaTenemM» U «XornoaunbHUKOM» npu paboTe B guanasoHe BbIXOLHOMO
curHana Peryndatopa, 6nmskom K Hyro

PucyHok 9.41 — YnpaBneHue cMcTeMomn «HarpeBaTenb-XonoaunbHUK»

Ha pucyHke 9.41 npenctaBneHbl Grnok-cxemMa BbIXOOHOIO YCTPOMCTBA U rpadduk U3MEHEHUsI BbIXOOHOW
MOLLIHOCTU B 3aBWCMMOCTM OT WM3MEHEHMS BbLIXOQHOTO curHana Perynatopa B BapuaHTe  ynpaBrieHus
OO6BHEKTOM C MOMOLLIbIO CUCTEMbI «HArpeBaTerNb — XONOAUITbHUKY .
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9.12.3.6 YnpaBneHue O6beKTamMmun ¢ HEJIMHEMHOMN XapaKTepPUCTUKOWN C MOMOLLbIO
BYUM

C nowmoublo npubopa BO3MOXHO perynupoBaHue napameTpoB OObLEKTOB, WMEKLWMX HENMUHENHYo
xapaktepuctuky. Npumepamm Taknux OGLEKTOB SBMSATCS TPYOONPOBOA C YTEUKON N NeYb C NOBPEXAEHHOW
Tennounsonsaumen.

HenvHenHasa xapakTepucTuka MoxeT ObiTb NPeacTaBneHa KyCOYHO-NMHENHON (DYHKLMEN (TOMaHOW NUHUEN),
COCTOSsILLEN N3 MakCManbHO BoceMb(no konuyectsy BYUM) yyacTkoB, Kaxabli U3 KOTOPbIX UMEEeT CBOWN yron
HakroHa.

Mpumepbl Takon annpokcMMauMu NpeacTaBreHbl HA PUCYHKE, rae NpuBedeHbl BapuaHTbl MCMONb30BaHMSA
aByx BYUM, ¢ aByms y4actkamu perynmpoBaHust U pasHbiM HAKMOHOM.

PucyHok 9.42 — NMpumMepbl KyCOYHO-NMHENHbIX annpoKkcMMauumn

ObbekTamMum C HENWHENHbIMU XapakTePUCTUMKaMW MOXHO YMNpaensTb C MOMOLWbIK co3gaHHou B TPM148
cuctembl M. Kaxgomy BYUM, Bxopgsuiemy B cucTemy, COOTBETCTBYET CBOWM y4acToOK, a Todka nepernba
3aaeTca HWXHUM noporom nocrieaytowero BYMM.

YnpaeneHne B COOTBETCTBUM C KYCOYHO-SIMHEMHOW XapaKkTepUCTUKON 3(p(PEeKTMBHO NOBLILLAET YCTONYMBOCTb
CUCTEMbI YNPaBneHusl, yMeHbLLasi NepeperynmpoBaHme nepexogHbix NpoLeccoB.

Mpumep

YnpaeneHne OObekTOM (Neybkd) C HENUHEWHOW XapakKTEPUCTUKOA € MOMOLWbI ABYXCTYNEeHYaToro
«HarpeBatensa»

MimeeTcs neyb, B KOTOPOKM noBpexaeHa Tennounsonsaums. 3to OO6bEKT C HENMMHENHOM XapakTepUCTMKON BMaa,
NMPUMBELAEHHOIO Ha pUCYHKe. [ns noggepXaHust B 3TOM nevn Temnepatypbl go 50 ° C tpebyerca TOH
MoLyHocTblo 20 kBT. [na nopoepxaHust Temnepatypbl Boilwe 50 ° C ¢ y4yeToM BO3POCLUMX YyTe4yek Tenna
Tpebyerca OONONHUTENBHO MoAknYaTth ewe oaMH TOH, Ho yxe mowHocTeio 10 kKBT. [Anga pelueHus 3aTton
3agayn BbIXOOHOM curHan Perynstopa pasbuBaeTca Ha ABa nonoxuTenbHbix BYWM (cm. pucyHok 9.43).
HwxkHnn nopor nepeoro BYWM ycraHaenmBaetcss paBHbiM 0. HwkHuin nopor PCP Btoporo BYUM
COOTBETCTBYET TOYKe nepermba (Hanpumep, 0,65). Torga npu 3HayeHMsAX BbixogHoro curHana ot 0 go PCP
Oynet pabotatb Tonbko nepBbii TAH, a npu 3HaveHusx ot PCP go 1 Bkntovatcsa oba TOHa.
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PucyHok 9.43 — YnpaBneHne O6beKTOM C HENMMHEMHOMN XapaKTePUCTUKOM C MOMOLLbIO
OBYXCTYNEH4YaToOro «HarpeBaTens»

Ha pucyHke 9.43 npenctaBneHbl Grnok-cxemMa BbIXOOHOMO YCTPOMCTBA U rpadduk U3MEHEHUsI BbIXOOHOW
MOLLHOCTW B 3aBUCMMOCTU OT W3MEHEHUS MOLLUHOCTM curHana Perynatopa B BapuaHTe ynpasreHus
OBbEeKTOM C HENUHENHOW XapakTePUCTUKON C MOMOLLLbIO ABYXCTYNEHYaTOro «Harpesatens».

9.12.4 BbixogHbIe aNneMeHTbl

Mpnbop nmeet 8 BCTpoeHHbIX B, kaxabli N3 KOTOPLIX NPOrpaMMHO NpuBs3aH K cooTBeTCcTBYylowemy BY UM,
WHcnekTopy, Pernctpartopy unu pene aBapuu.
BbIxogHoW anemMeHT MOXeT ObITb ABYX TUMOB:

*  OWCKPETHbIN (ANeKTpoMarHMTHoe perne, TPaH3UCTOpHas UM CUMUCTOPHas onTonapa, Bbixod Ans
ynpaeneHns TBepaoTeNbHbIM pene );
» aHanorosbi (LA «napametp — 10K 4...20 MA» nnun «napametp — HanpsixeHue 0...10 B).

9.12.5 Ucnonb3oBaHue auckpeTHbix BA npu NMUA-perynuposaHun. Napametpsl LULAM

Mpu BbIbOpe Pexuma paboTel perynstopa NMUO-perynsatop, auckpeTHbin B OyneT pabotath B pexume
WM. Cnepyer 3agatb nepuog cnepoBanust WNM-umnynecoe (napametp tHP) u  MuHMManbHyto
AnuTensHoCTb umnynbca (napametp t.L), npu KOTOpon ewe NpPou3BOAMTCH BKModeHne B3 (cMm. pucyHOK
9.44).

PucyHok 9.44 — TOYHOCTb perynimpoBaHus Npu pa3HoOW YacToTe ynpaBfAlowWmuX UMNysibCoB

Uem BbilLe YacToTa ynpasnsiioLmMx uMnynbcoB (T.e. MmeHblle nepuog tHP), Tem TouHee peakuus Perynatopa
Ha BHELLHWE U3MEHEHUS.
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PucyHok 9.45 — KoHdpurypatop. Ucnonb3osaHue B3I

Ecnn BO — TpaH3aucTopHas unu cuMUCTOpHas onTtonapa, TO MNepuog CrnefoBaHus UMMYNbCOB MOXHO
ycTaHoBUTb paBHbiM 1 ¢. Ecnn B3 — a/m pene, To cnuwkom manoe 3HaveHue nepuoga tHP npuseget k
YacTbIM MEPEKIIOYEHUSM U ObICTPOMY M3HOCY CWMOBBIX KOHTaKTOB. [loatomy crnegyeT 3agatb Oonbliee
3HaveHune napametpa tHP, Ho cnegyeT NOHMMaTb, YTO 9TO MOXET YXYALUUTb Ka4eCTBO perynmpoBaHus.

3agaHue MUHMManbHO AOMycKkaeMol AnuUTenbHOCTM uMnynbca t. L Takke crnegyeT AnA NpedoTBpalleHus
N3HOCAa CUMOBbLIX KOHTAKTOB B3O BCneACTBME CNULLKOM KPaTKOBPEMEHHbIX BKITHOUYEHMWIA.

9.13 UHcneKkTOp

MHcnekTop — nporpaMMHbiA  MOAYIb, KOHTPOMMPYIOWMIA HaxOXOEHWe pPerynvpyeMon BEeNWYMHbl B
JonycTUMbIX rpaHmuax. Beixog NHcnekTopa MoXeT ObITb MOAKITHOYEH:

* K JIOMMKe NPUHATUSA pelueHnst 06 aBapum 1 Torga oH OyaeT BbigaBaTb curHan ob aBapuu;
* HenocpencTBeHHO k B3, obecneynBatoemMy n3aMeHeHMe KOHTPOIMPYEMO BENUYMHBI.

PucyHok 9.46 — Kondurypatop. Hactporka kaHanos

B BapuaHTe koHdurypaumm npubopa, B KOTOPOM K MHCMEKTOPY HE MOAKIHOYEH BbIXO4HON 3NEMEHT (napameTtp
rel. a B KaXxOOM MWHCMEKTOpPE YyKasblBAaeT Ha NoAKMyYeHne unu oTkrntodeHve B3 oT uHcnektopa), npwu
cpabaTbiBaHMM WHcnekTopa dopmMupyeTca curHan Ha nepeBog obbekta B cocTosiHue ABAPUA B
COOTBETCTBUM C JTOrMKOW NPUHATUSA peLleHnst 06 aBapum.

PucyHok 9.47 — Kondomrypatop. Hactpoika MHcnekTopoB

Bo BTOpoMm crnyyae (npu nogkntoveHun MHcnektopa k BQ) curHan aBapum He hopMumpyeTcsi.

BknitoueHue MHcnekTopa 3agaetcsa napameTpoM inSP.
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Ons I/IcheKTopa 3a4aroTCd cnegyrouime napameTpbl And KaxXgoro obbekTa:

« noporu cpabaTtbiBaHus MIHcnekTopa 1 cnocob 1x oTcHeTa;
* TWN norukn cpabatbiBaHust IHcnekTopa;

* ucnonb3oBaHWe VIHcneKkTopa B KaX4oM COCTOSIHUM;

« BRnokMpoBKkKM cpabaTbiBaHMS NPU OMNpeaeneHHbIX YCNOoBUSX;
* 3apepxku cpabaTtbiBaHUS.

9.13.1 OTkntouyeHne UHcnekTopa

|/|HCI'IeKTOp MO>XHO OTKJTHO4YNTb:

* [Ang Bcero obbekTa, yCTaHOBMB 3HadYeHne napameTpa inSP «BbiknioveHy;
* NpU KaX40M COCTOSIHUM, 3a4aB NapamMeTp e.use.

PucyHok 9.48 — KoHdmrypaTop. OTkntoveHne MHcnekTopa

9.13.2 bnok Jlornkm npMHATUA pelueHnsa o6 aBapum

Ecnu k nHcnekTopy He noakntodeH B, To Bce curHanbl OT MHCMEKTOPOB 04HOMo obbekTa cobupatotcs B 6ok
MOTVKM TMPUHATUS pelieHuss o6 aBapun. JTOT MoAynb MPOU3BOAMT fOrMyeckyto onepaumio «M» wnu
nornyeckyto onepaumio «MINN» co Bcemn noctynarowmMmMm curHanamMmm ot MHCNEKTOPOB B Hero Bxoaswumx. Ha
BbIxoZe 3TOT GrOK NIOrVKK BbldaeT curHan o6 aBapum oGbekTa.

NPEAYNPEXOEHUE
Brok norvikv NpuHSTUS pelueHnst yHKUMOHUPYET TOSMBKO MO CUrHanamM MHCMEKTOPOoB.

BHMMAHUE
MporpammMHbIn Moaynb LBA-aBapun 1 BHyTPeHHUI BrioK MPOBEPKN NCMPABHOCTUN AaTYNKOB
NOAKMYEHbI K 0ObEKTY HE3aBUCUMMO.

HarnggHo pabota 6rioka norvkv NpuHATUS pelleHns 06 aBapum nobpaxkeHa Ha PUCYHKe.

PucyHok 9.49 — Jlornka npuHaTUs pewweHusi o6 aBapum

[ns nepexoga O6bekma B aBapuUMHOE COCTOSIHUE:
+ obbegnHeHve no cxeme «M» TpebyeT cpabaTbiBaHNs BCex MHCIekmopos.

BHUMAHUE
ABapMVIHbIVI CurHan nogaeTcd TONMbKO B TOM Ciy4vae, ecliin Cp360TaJ'II/I BCE MHCNEKTOpPbI B
NOOKIMKYEHHbIX KaHanax n'y BCexX MHCMEKToOpPOoB rel.a = OFF.

+ 0bbeanHeHue no cxeme «UJTN» TpebyeTt cpabaTbiBaHMst XOTS1 Obl OQHOMO NFOGOro NOAKMHYEHHOTO
UHcnekmopa n3 MHCNEKTOPOB BO BKITKOYEHHbIX KaHanax.
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PucyHok 9.50 — KoHdurypaTtop. Jlorvka npuHaTUA pelieHnsa o6 aBapum

Jlornka npuHaTtus pewenns («W» unu «UNW») 3agaetca napametpom log. a ansa noboro M3 cocTosHU
Kaxgoro oobekTa.

9.13.3 Noporu cpabaTbiBaHuA MHCneKTopa U cnocobbl UX oTcYeTa

Moporn cpabaTbiBaHMs WHcnekTopa onpenensitoT AOMNYCTUMBIA - AWanas3oH  perynvpyemMon  BenuYMHbI.
KonuyecTBo 3agaBaeMbIx MOPOroB (OAUH UNK ABa) 3aBUCUT OT Tuna Nnorvku cpabaTtbiBaHus MHcnekTopa.

PucyHok 9.51 — KoHdpurypaTtop. NMoporu cpabartbiBaHus MHcnekTopa
Moporu 3agatotcs napametpoM A.i.j B eguHMUax perynupyemon BenuyumHbl. Heobxogumo Takke 3agatb
cnocob oTcyeTa noporos napametpom rF.Pt. Moporu moryT 6bITb ABYX TUMOB:

» abcontoTHble (3a 0 npuHAT 0 hmsmyeckor BennunHel (6ornee To4HO — 0 Ha BbIXOAE BblYUCTIMTENS B
KaHane));
* OTHOcuTenbHble (3a 0 MPUHATO TeKyLlee 3HaYEeHNe YCTaBKu).

Mpn 3agaHWM OTHOCUTENbHBIX MOPOroB MPMBOP MNepecyUTbIBAET MX 3HAYEHUS OTHOCMTENbHO TeKyLlero
3HayeHus YctaBku Perynsrtopa.

NPEAYNPEXOEHUE
3HayeHne OTHOCUTENBHO NoporoB napameTtpa rF.Pt B VIHcnekTope MoXeT ObITb YCTAaHOBIEHO TOMbKO
B TOM Clny4ae, ecnv B KaHare 3afeiiCTBOBaH perynsaTop 1 3agaHa YcraBka Tuna sHaueHue.

9.13.4 Jloruka cpabartbiBaHuAa MHcnekTopa

B npnbope nmeetcs BO3MOXHOCTb B KaXX40OM 00bekTe BblbpaTh noruky cpabartbiBaHms MHcnekTopa.
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PucyHok 9.52 — KoHdurypaTtop. Jloruka cpabartbiBaHust UHCcnekTopa

BoamoxHbI 4 BapuaHTa noruku cpabartbiBaHus HcnekTopa:

1.
2.
3.
4.

€Cnu perynupyemas BenvymHa CTaHOBMTCS BblLLE Nopora (npsAmMas noruka);
ecnu perynupyemMas BenumymMHa CTaHOBUTCS Hbke nopora (obpaTHas foruka);
npv BbIXOAE PErynupyemon BennuuHbl 3a 3afaHHbli noporamu guanasoH (U-ob6pa3sHas noruka);

npu BXOAe perynMpyemon BenMuvHbl B 3aaHHbIV noporamu ananasoH (M-o6pa3Has noruka).

[nsa Tunoe norukn 3 n 4 3agarTcs gBa nopora.

Ona tunos norvkn 1 n 2 3apaetca Tonbko nopor Ne 1. 3ateM 3HayYeHWs MOPOroB aBTOMAaTUYECKU
ypaBHMBAIOTCA.

Tun norukn cpabatbiBaHusa MiHcnekTopa 3agaetca napameTpom LG.tY.

Pabota l/IcheKTopa No Ka)KOoMy M3 YeTblpex TUMOB JIOTMKKU NnpeactaBiieHa Ha PUCYHKaxX HUXe.

PucyHok 9.53 — Pa6oTta UHcnekTopa no U-o6pa3Hom u M-norukam
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PucyHok 9.54 — Pabota UHcnekTopa no npsimon u obpaTtHoOM normkam

Bbixogom MHcnekTopa sienaetca uncno +1 nnm 0.
Mpu BbIXOAE, paBHOM +1, npomcxoguTt cpabaTeiBaHue MHcnekTopa.
Mpwu BbIXOAE, paBHOM 0, cpabaTbiBaHWsA MIHCNeKTopa He NPONCXOQMUT.

NPEAQYNPEXOEHUE

Mpwn nogkntodeHHoM K MHcnekTopy B3, curhan ¢ MiHcnekTopa noctynaeT Ha 3TOT 3NeMeEHT
(3apaBaembii napameTpoMm rel.a). Mpu HenoakntoyeHHOM BO NHcnekTop nepeBoant o6bekT B
CoCTosiHME «ABapus».

9.13.5 bnokupoBku cpabaTtbiBaHus MHcnekTopa. 3aaepXku cpabartbiBaHUA

B npubope peanv3oBaHa BO3MOXHOCTb OMOKMPOBKM cpabaTbiBaHus WHcnekTtopa npu onpeaeneHHbIX
ycnosusx. CywecTByloT ABa Tuna BnokMpoBok: 6roknpoBka nepeoro cpabaTtbiBaHMsA 1 BriOKMpPOBKa MUKOBbIX
BbIOpPOCOB.

9.13.5.1 BnoknpoBka nepBoro cpabartbiBaHUs

BJ'IOKVIPOBKa nepBoro Cpa6aTbIBaHMﬂ HeobxogMma B Hadyane TEeXHONOrM4Yeckoro npouecca wnnm nocne
BOCCTaHOBIIEHUA nponagasLllero nUTaHus. B atux cnyyvadax perynumpyemMmaa BennvnHa MOXeT HaxoOuTbCA 3a
00onyCTUMbIMU npegenamMuy, — 1 31o WTaTHada CUTyaund.
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PucyHok 9.55 — KoHdmrypaTtop. BnokupoBka neporo cpabartbiBaHusi

CpabatbiBaHne WHcnekTopa cnegyetr OrnokupoBatb, T. K. B MPOTMBHOM Criydae MNpOW3OWMAET nepexon B
coctosiiue ABAPUA nnm noxHo cpaboTtaeT nogkmntoyeHHbIn kK MiHcnekTopy B3.

Mpubop nossonsieT 6riokMpoBaTb NepBoe cpabaTtbiBaHWe VHcnekTopa Ha onpeaeneHHoe Bpemsi (napameTp
BL.t) nnn oo BXxoAa B paspeLleHHbIn A0NYCTUMbIN AnanasoH. Takke MOXHO BKIHOUYUTbL BROKMPOBKY Mo oboum
yCnoBusAM (Bpems Unu BXod B AnanasoH) Uin OTKMYUTL BNoKMpoBKy cpabaTbiBaHMs BoobLe.

Tun 6noknpoBkK Nepeoro cpabaTtbiBaHus VIHcnekTopa onpeaensieTca napametpom BL.St.

Mpubop no3BonseT 3agaTe HE3ABUCHMbIE YCNOBMS GNOKUPOBOK cpabaTbiBaHus WHcnekTopa ana cuTyaumii
Hayana perynupoBaHus (T.e., nepexoda B COCTOsIHME «paboTa») v BOCCTAHOBMEHWS NponagasLUero nuTaHums.

9.13.5.2 bnokupoBKa NMKOBbIX BbLIOPOCOB

BrnokvMpoBka NUKOBbLIX BbIOPOCOB perynupyemMon BenuuMHbl 3a AONYCTMMble MNpedernbl NpMMeHMMa B TeX
crnyyasx, Korga paspeLuaeTcs KpaTKOBPEMEHHbIN BbIXO, PErYNMpyeMON BENNYUHBI 3@ LONYCTUMbIE TPaHULbI.
MoxHo 3agaTb BpeMmsi 3agepxku cpabatbiBaHus MIHCNeKTopa, 1 ecnv ANnTeNnbHOCTb BbiOpoca MeHbLLE 3TOro
BpeMeHU, nponsonaet 6noknpoBka cpabaTbiBaHUS.

Bpems 3apepxku cpabatbiBaHus 3agaetca B napametpe dEL. NMpumep norvkn pabotel MHcnekTopa ¢ U-
0obpasHoi Nornkon ¢ GrokMpoBKaMy N306paXkeH Ha PUCYHKE HUXE.

PucyHok 9.56 — NMpumep norvkmn pabotbl U 6IOKMPOBOK cpabaTbiBaHusa MHcnekTopa

HeobxoamMmMo yuntbiBaTh, YTO B Mpubope MMeKTCs OOMOMHUTENbHbIE MapaMeTpbl, OTBevarwmne 3a paboty
uHcnektopa (hys. ¢, holLd), nossonswowue 3agatb rucTepesnc M BpeMs YOepXKaHWs MWHChekTopa npwu
NoaKnYeHnn K Hemy B3.

MapameTp hold ucnonb3yercd, Hanpumep, ONS YAEPXaHUS CUrHanbHOro obopynoBaHMS BO BKIHOYEHHOM
COCTOSHMK 3agaHHoe Bpems. COOTBETCTBEHHO, A1 BKIIOYEHUS CUPEHbBI B CrlyYae aBapuv MUHUMYM Ha 1 MUH
cnegyert 3agatb 3HaveHue hold pasHbim 1:00.
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MapameTp hys.c ans koppekTHoW paboTbl MIHCNekTopa AoskeH ObiTb OGHYNEH.

9.13.6 Peructpartop B coctaBe KaHana

Pernctpatop — nporpamMmmHbii MOAynb B COCTaBe KaHana, npedHasHayeHHbll Ang npeobpasoBaHusd
BENMYMHbI, NpuLLeaLlen ¢ Beluncnntens Toro xxe KaHana, B aHanoroBbIn CUrHarn, U ganbHenwen nepegaym Ha
BbixogHoW anemMeHT Tuna «undpoaHanoroBbin npeobpasoBartenby.

Homep B3 ana PeructpaTtopa yctaHaBnuBaeTca napametpom OP.i. Ecniv napametpy OP.i 3agaHo 3HayeHne
«He 3agencTeoBaHy, Pernctpatop B KaHane oTknto4eH.

PucyHok 9.57 — PaboTta Peructpartopa

[ns pabotbl Pernctpatopa 3agatotcs 2 noporosbix 3HadeHus — napametpbl Ao.L n Ao.H, cooTtBetcTytowme
MUHMManbHOMY 1 MakCMMarbHOMY BbIXOAHOMY CUrHamy, COOTBETCTBEHHO. [1oporoBble 3HaYeHUs 3a4aloTCs B
TOW e pa3mMepHOCTU, B KaKoW MpeAcTaBrieHa BblYMCIEHHAs BeNnUnHa.

Pabota PeructpaTtopa nsobpaxeHa Ha pucyHke 9.57.

Cwurnan c PeructpaTtopa moxeT 6biTb npountaH B cetu RS-485 gpyrum npmbopom mnm komnbstotepom. [Mpu
nepenaye B ceTb curHan Pernctpartopa npmBogutcs kK gnanasoHy 0...1.

CoctosiHne Peructpartopa npu aBapum onucbiBaeTcs napameTtpom Er.St.[Ins nepegaym gaHHbIX O 3Ha4YeHUN C
PeructpaTtopa B gpyro npubop unvM KOMMbOTEP UCMONb3YETCst OnepaTuBHbIA NapameTp rd.rg, MMEeoLWmi
dopmat Float. NHaekcauua onepaTuBHOro napametpa rd. rg cxoxa C uHOekcauuen napametpa r. out,
OMUCAHHOrO BhbILLE.

PucyHok 9.58 — Kondurypatop.lfapametpbl Peructpatopa

3HayeHne napametpa Er. St («BkniovyeH» unu «Bbiknro4veH»), 3agaeT COCTOsHME, B KOTOpOe nepenger
Peructpatop, ecnu Ha Bxoge (Bxogax) Beluucnutensa kaHana npoucxogut obpbiB Aatymka, nHdopmaums ¢
KOTOpOro noctynaet B peructpatop. Ecnv npubop HaxoguTcs B cocTosHUM ABapus, HO 06pbiBa AaTyuKa,
MOOKIIOYEHHOr0 K pernctpaTopy HeT, TO peructpatop pabotaer B HOpManbHOM pexume. 3HaveHus
napametpa «Bknto4veH» 1 «BbIknOYeH» 03HaYalOT MakcumarnbHbIM U MUHUMArbHBIN YPOBEHb CUrHana Ha
Bbixoae Perucrparopa.
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9.14 YctaBku. N'pachumkn KoppeKkummn yctaBku

YcTtaBKka — 3HayeHue napameTpa, KOTopoe TpebyeTcs nogaepuBaTb C NOMOLLbI Perynatopa B AaHHbIN
MOMEHT BpeMeHU. YCTaBka BMeCcTe C TEeKyLMM 3HaYeHWeMm perynvpyemMon BenuuuMHbl NoJaeTcs Ha BXOA
PerynsaTopa.

Ona kaxxgoro PerynaTopa 3agatotcs cnegytollme napaMmeTpbl YCTaBku:

e Tun YcTaBky;

* 3HayveHue YcTaBKu;

* nogknioyveHue/oTknoveHne Mpaghuka Koppekuumn YcTaBku
* CKOpPOCTb BbIXxO4a Ha YCTaBKy;

s [OMNyCTUMblE rpaHunLbl 3agaHns YCTaBKu.

9.14.1 Cnoco6 3agaHna YcTaBku

B npubope peanu3oBaH crnegylowmin BapnaHT 3agaHns YcTtaeku: YcTtaeka 3agaetcd [1C, 3atem nepepaetcs
Perynsrtopy, nogkntovyeHHomy K AaHHomy [1C.

9.14.2 Tun YcTtaBKku

B npnbope TPM148 B kauecTBe YcTaBku MoryT 6biTb 3a4aHbl:
* 3HaveHue perynmpyemon mnanyeckom BENNYUHBI (TUM — «3HAYEHUEY);
* 3HaYeHue BbIXOOQHOW MOLLHOCTU, nepegasaemoin B [1C (Tvn — « MOLLHOCTbY ).

Twn YcTaBku 3agaetcsa napametpom P.-SP.

PucyHok 9.59 — KoHdurypaTop. Tun yctaBku

3apaHve YcTaBku TUNa «MOLLHOCTbY ObIBAEeT crnefyeT Ha HEKOTOPbIX CTaausax Texnpouecca (B T. Y. Ha cTagum
OCTaHOBKW Mpouecca), Korga KOHTpOnupoBaTb (U3MYECKUA NapaMeTp CcucTeMbl He Tpebyetca unu
HeBO3MOXHO. [Mpy aTOM Tune ycTaBkM 3agaeTcsi PUKCUMPOBAHHOE 3HadYeHMEe MOLLHOCTM, KoTopoe Oyaer
nogasatbcs Ha VIM. PerynupoBaHue OTKMoYEHO.

NPEAYNPEXOEHUE
[ns koppekTHOW paboTbl Npubopa Npu NCNONb30BaHNM B Ka4eCcTBe YCTaBKnN 3HaYEHUS BbIXOOQHOM
MOLLHOCTU AaTYMK B KaHane AormKeH OblTb NOAKIIOYEH.

9.14.3 3HauyeHue YcTaBKu

3HayeHne YcTaBkM TNa «3HavyeHve» 3agaetcs B eQnHULAaxX perynmpyemMon BenuUnHbl 1 AOMKHO HaxoamTbCs
B AuanasoHe wusMmepeHus [aTtumka (ToyHee B AvanasoHe Bbluucnenus, T. k. perynsatop pabotaer c
Beluncnutenem).

3HayeHune YcTaBKku Thna « MOLLIHOCTbY 3a4aeTCs B OTHOCUTENbHbIX eamHmuax un NpUHNUMaeT 3Ha4YeHUA:

* B AmnanasoHe ot «0» o «1», —ecnu ucnonssyerca BYUM Tuna «Harpesatensy;
* B AuanasoHe ot «—1» 10 «0», — ecrnin NCNonb3yeTcs «XONOAUNBHUKY;
* B duanasoHe oT «—1» Ao «1», — ecnu ncnonb3yeTcs Kak HarpeeaTenb, Tak U XONOAWUbHUK.

9.14.4 CkopocTb BbixoAa Ha YcTaBKYy

B npnbope MOXHO OrpaHM4MTb CKOPOCTb Bbixoda Ha YCTaBKy.
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OTa (byHKLI,VIFI NCNnonb3yeTcqa B TeX ClyYdaax, Korga perynmpyemMad BerimydnHa OOJKHa niaBHO, C 3agaHHom
CKOPOCTbHO, BO3pacTaTb UM YMEHbLLATbCA:

* B TEYEeHWe YacTn BpeMeHU PYHKLNOHNPOBAHMSA — 40 AOCTKEHNSA 3HaYeHNs yCTaBku, aanee
ocyLlecTBNsAeTCA NogaepKaHme AOCTUTHYTOro 3HavYeHns YcTaBku (CM. pucyHok 9.60).

PucyHok 9.60 — 3apaHune ckopocTu Bbixoga Ha YcTaBKy

B Hauane yHKUMOHUPOBAHUS YCTaBKa NPUHUMAET 3Ha4YeHWe, paBHOE HayanbHOMY 3HaYEHMIO Perynmpyemon
BenuuuHbl (To), U cpasy HauMHaeT M3MEHSITbCSl C 3afaHHOW CKOpOCTblo. Hampumep, ecnu perynupyetcst
TemnepaTtypa, To Npu Hayane pyHKUMOHMPOBaHNSA To MPUMET 3HAUYEHNE TeMMNePaTypbl OKPYKatoLLe cpeabl 1
HayHeT pacTu (Unn YMEHbLUATLCS) C 3a4aHHOM CKOPOCTbLIO OT 3TOM0 3HAYEHUS.

PucyHok 9.61 — KoHdurypatop.YctaBku npu NC

NPEQYNPEXOEHUE

B cnyyae 3agaHus Tuna yctaeku npu coctosiHum CTOI p.-Sp = KMOLHOCTbY» 3Ha4eHne To npu
nepexoae n3 coctosiHnsa CTOI B coctossHne PABOTA npuHuMaeT 3HayeHne nocrnegHen naMmepeHHom
BenuunHebl. MNMpu 3agaHum Tuna ycrtaeku npu coctosiHum CTOTI p.-sp = «3HaveHue» To Npu nepexone
13 coctosiHus CTOI1 B coctosiHne PABOTA npuHMMaeT 3Ha4YeHne yCcTaBku Ha wware «Ctony.

MapameTp CkopocTb Bbixoga Ha yctaBky LF.LU 3apgaetcs B eanHuuax perynmpyemMon BEMUYUHbI B MUHYTY.
Ecnu 3apate napametpy LF. LU 3HayeHue «0», TO CKOpPOCTb MPUHMMAETCS paBHOM GECKOHEYHOCTU, T. €.
YcTaBka MrHOBEHHO JOCTUraeT 3HadeHus1, 3agasaemoro napametpom SP.LU.

NPEQYNPEXOEHUE
B cny4ae 3agaHus TUNa ycTaBku p.-SP = MOLLHOCTb CKOPOCTb Bbixoga Ha YcTaBky LF.LU 3agaetcs B
gonax OTHOCUTENBHON eANHNLbI B MUHYTY.

117



9 CosgaHue u HacTporika KoHdUrypaumn

9.14.5 N'pachnku KoppeKkuumn yctaBku

B pspge cnyuyaeB TpebGyercs, 4ToObl YcTaBka He SIBNANacb KOHCTAHTOW, a U3MeHsinach B 3aBUCMMOCTU OT
KaKoro-To BHELLUHero napameTpa. Hanpumep, B cuctemax OTOMMEHNs TeMnepaTypa TeNoHOCUTENS AOMKHA
MEHSITECS B 3aBUCMMOCTU OT YIUYHOWK TeMMepaTypbl.

Ons peanusaumn nogoGHOW Koppekuun YcTaBku B npubope BBedeHbl Becemb padmkos. Kaxaein padmk
npegcTaBnsaeT cobon 3aBUCUMOCTb KOPPEKTUPYIOLLErO 3HAYEHUS OT BHELLHEN BENUYMHbLL. BHeLWwHAsA BennymHa
MoOXeT ObiTb B3sTa € noboro M3 uMetowmxca paboTalowmx BbluMCNUTENEN, a Takke OblTb BpemeHeM,
ncymcnsemMbiM B MUHyTax. [ns Kaxgoro o6bekTa MMeeTcs CBOe He3aBMCMMOE BpeMs. YCTaBKka OT BPEMEHM
MOXeT OblTb Mcnonb3oBaHa B Tex Mpoueccax, B KOTOPbIX cregyeTt, 4tobbl ycTaBka BO BpeMs
TEXHOMOMMYeCKoro npouecca u3MeHsnacb no BpemeHu. KaHam, copgepalliumii nogkmYeHHbIn K rpaduky
BbIYMCINTENb, OMKEH ObITb BKITHOYEH.

Mpadbuky MOXHO 3agaTb A0 10 y3roBbIX TOYEK, KOTOPblE aBTOMAaTUYECKM COEAMHSIIOTCS OTpeskamu, obpasys
MOMaHYI0 MTMHUIO.

B npouecce paboTbl BiuMcreHHoe no pacurky KoppekTupytoLee 3HadeHne npubaBnseTcsi K yCTaHOBIEHHON
YcraBke. MexaHnam pabotbl padhnkoB koppekummn YcTaBku n3obpaxeH Ha pucyHke. Heobxogumo oTMeTuTb,
4yT0 YcTaBKanporp. 3agaetca napametrpom SP.LU.

PucyHok 9.62 — Npachuk koppekuum YctaBku

Mpadmk Koppekunn YCTaBkM MOXHO MNOAKMIOYNTL UKW OTKOYMTL NapameTpom or.SP.

PucyHok 9.63 — KoHdourypartop. Npacdhvkn yctaBkmu

NPEQYNPEXOEHUE

Monb3oBaTtento cnegyeT yunTbiBaTh, YTO 3aaHNe NapameTpoB rpadMkoB HEMOCPEACTBEHHO Yepes
nanky «Ipadmkm» KoHcpurypatopa HEBO3MOXHO: B JAHHOW Nanke 3Ha4yeHus Touek rpadmkoB
npvBeaeHbl ANA MHpopmaumm (M KOHTPONSA) 1 NocrneaytoLLen 3annucy (CoOXpaHeHNs) KOHKPETHOM
KOHcpurypauuu B cpanin. 3agaHme co6CTBEHHO NapaMeTpoB rpacmkoB OCYLLIECTBASAETCA B OKHE
«padhmkmny, BbidbiBAaEMOM Yepes NyHKT «[1pnbop» rnaBHOro MeH!o.

9.15 ABapuiHbie CUTyauun U UX BO3MOXHbI€ NPUYUHbI
Ons TPM148 pasnuuatot aea suaa ABAPUW: Kputuueckyto n Hekputuyeckyio.
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9.15.1 NoBeaeHue Npu KPUTUYECKON aBapumn

B coctosiHum «KpuTtnueckass ABAPUA» npubop He MOXeT Npogomkute paboTty 6e3 BMeLlaTenLcTBa U3BHE.

MpryYnHOM BO3HMKHOBEHNSA KPUTUYECKOW aBapum MOryT BbITh:
* 00OpbIB UM HEUCMNPABHOCTb AAT4UKa;
BHUMAHUE
Mpnbop nepexoguT B cocTosiHMe «ABapusi» Npu obpbiBe gaT4ymka TONbKO B CriyYae, ecnm

AaTuYMK NPUMEHSAETCS Mo Ha3Ha4YeHUIo, T.e. B KaHane, B KOTOPOM OH MOAKIIOYEH, UCMOMb3yeTcs
ycTaBKa C TUMoM (NapaMeTpoM p.-Sp) = «3Ha4YeHue».

* paspbIB KOHTYpa perynuposaHus (LBA-aBapus);
*  BbIXOA perynupyemMomn Bernu4ymHbl 3a 4ONyCTUMble Npeaensi.
O KpuTn4yeckomn aBapum CUrHaNU3NPYHOT:

+ coobLeHne «FRCL» Ha N2

* HenpepbIBHOE CBEYEHME U MuraHne ceetoguona «ABAPUAy;

+ cpabatbiBaHue (3aMblkaHne) B3, npegHa3Ha4YeHHOro 4ns nogknoYeHns K HeMy pasnmnyHoro
06opygoBaHus, CUrHaNM3MPYHLLErO O HACTYNSIEHUM aBapuun.

Ons nogknitoyeHus pasnuMyHoOro obopyaoBaHWS, CUTHaNM3UpPYLWEro O HacTYMieHnM aBapumi, MOXHO
ncnonb3oBaThb Nt06ON CBOGOAHBIV OUCKPETHBIN Bbixof nNpubopa. B kavectBe VIM-curHanmnsaTtopa moryT ObiTb
MCMNONb30BaHbl Pa3NnyHble CUPEHbl, 3BOHKW, CUrHanbHble namnbl 1 1. 4. [pu nepexoge npubopa B pexum
ABAPWW npoucxoaut cpabarbiBaHne ykasaHHOro B3. 3To pexum «ABapusi ¢ curHanusaumemn» (Crnoeo FALL
Ha UWN2 n ceetognon «ABAPUA» muratot). [na OTKNOYEHMS CUrHanbHOro 06opyaoBaHus cnegyeT Haxatb

KHOMKY . Mpunbop oTtkntounTt B 1 nepeigeT B pexum «ABapusa 6e3 curHanusauum» (cnoso FAL Ha LIN2
n ceetoamon «ABAPUA» BkrtoveHbl).

Mocne yctpaHeHus npuynHel ABAPUN moxHO BO306HOBUTE paboTy. [nsa atoro cnegyeT B TedeHue 2 - 3 ¢

HaxkaTb kHonky . [MpuBop nepenaeT B COCTOsSIHME, NpeaLllecTBOBaBLUEE HACTYNNEHNIO aBapun.

Ecnu npnunHa ABAPUWN He Obina KOppeKkTHO yCTpaHeHa, To NpMbop aBTOMAaTUYECKN BEPHETCA B COCTOSIHNE
«ABapus ¢ curHanusaumemn».

9.15.2 NoBeaeHue Npu HEKPUTUYECKON aBapum

B coctogHun «Kputudeckas ABAPUA» TPM148 npogomkaeT QyHKUMOHMpoBaTb. [lpubop BbligaeT
npegynpexaeHne, N y onepatopa eCcTb BO3MOXHOCTb OMepaTMBHO YCTPaHUTb HEUCMNpPaBHOCTb OO TOro
MOMeHTa, korga ABAPUA cTaHeT KpuTruyeckon.

O HeKpUTUYECKON aBapun cUrHanuanpyet cooblieHne Attn, koTopoe otobpaxaerca Ha L2 ¢ nepnogom ~2
C.

C6poc nHOnKauumm o HerMTMHeCKOVI aBapun ocyLlecTBnaeTcA KHOMKOW

BHUMAHUE
Heob6xoamMmo yunTtbiBaThb, YTO NPU BXOAE B PEXMM PYHHOTO YNpaBieHns MOLLHOCTbIO BKIIOYaeTCs
Takas xe npegynpexgatoLas curHanmsauus, Kak u npu HeKpUTMYECKon aBapun.

9.15.3 BbisicHeHue npuyunHbl ABAPUU
Ons Toro, 4ToObl BLISCHUTL NpUYMHY N06O aBapun (KPUTUYECKON UMM HEKPUTUYECKON), CrieayeT HaxaTb U

yaepKuBaTb KHOMKY
Ha N2 otobpaxxaetca Kog ABAPUN.

Tabnuua 9.4 — Bo3mMOXHbIe NPUYUHLI aBapumn

Kog Aapuu MpuunHbl ABapumn
104 MHcnekTop cpaboTtan, T.e. Bbigan curHan ABAPN
90 Owwnbka koHUrypaumm
100 Owwnbka namepeHus
220 ABapus nocne oTKMYEHUs NUTaHUA
0 Owwunbka OTCYTCTBYET UK YKe YCTpaHeHa

119



9 CosgaHue u HacTporika KoHdUrypaumn

MpogomkeHue Tabnuubl 9.4

Koa ABapun ‘ MpuynHbl ABapun
ABAPWMWU, nipekcupyembie No KaHanam
32 + Ne KaHana Owwubka npu pacyeTte ycTaBku Mo rpadumky
104+ Ne KaHana Cpabotan MHcnekTop B kaHane u Bblgan curdan ABAPUA
80 + Ne KaHana OwmnboyHoe nsmepeHune B coctosaHmm PABOTA
40 + Ne KaHana LBA-aBapws
192 + Ne Kanana He nogkntoyeHo BbixogHoOe yCTPOMCTBO
208 + Ne KaHana He nogkntoyeH Perynatop
224 + Ne Kanana Perynsitopbl nogkntoyeHbl K pa3HbiM 06bekTam
Hekputunyeckue ABAPUU, nHaekcumpyemble No KaHanam
8 CurHanusaums npu pabote B pexunme Py4yHOro ynpasneHus
176 + Ne KaHana OwmnboyHoe namepeHune B KaHane, Homep KOTOPOro NpMBeEAEH B KoAe

MpumeyaHume - Ne kaHana (B o6bekTe) ansa TPM148 npuHumaet 3HaueHus 0...7.
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10 TexHu4eckoe oGCnyXuBaHue

10.1 O6wume ykasaHunA

Bo Bpemsi BbINONHEHUs1 paboT No TexHMYeckomy obecnyxuBaHuio npubopa cneaoyet cobniogate TpeboBaHuA
BesonacHocTM U3 pasgena 3.

TexHnyeckoe obcnyxuBaHne npubopa MNpPoOBOAUTCSH HE pexe OAHOro pasa B 6 mecsAueB W BKMAYaeT
cregyoLme npoueaypsbl:

* MpoBepka KpenneHus npubopa;

* MpoBepKa BMHTOBbIX COEANHEHWUN;

* yaaneHue nNbinin n rpAasn ¢ KneMmMHUuKa r|p|/|60pa.

10.2 NoBepka

MoBepka npubopa NPOBOAUTCA TeppuTOopUanbHbIMKW OpraHamMu WM BEOOMCTBEHHLIMU METPOSIOMMYECKUMN
cnyx6amu noTpeduTens, akkpeaMToBaHHLIMU Ha NPOBEAEHNE TaKUX Onepauuii.

Mex(nosepqubuZ MHTEepBas CoctaBndaeT ABa roga.

TpeboBaHusa k NoBepke, NOPSAOK U OCHOBHbIE 3Tanbl ee NPOBeAeHUs onpepensitotcs metogukon MA 3067-
2007.

MeToauka NMOBEPKU NOCTaBNAETCA NpeanpnatTnemM-m3rotoButeem rlpM6opa no Tpe6OBaHMI'0 3aKas3duka.

10.3 KOcTupoBka
10.3.1 Obwume cBepgeHUs

|'OCTI/IpOBKa npeaHa3Ha4yeHa ana BOCCTaHOBIIEHUA METPOJIOrMYEeCKUX XapaKTepUcTtuk an6opa B Cliy4dae ux
M3MEHEHNA nocne AnuTenbHOon aKcnnyataummn npm6opa nnu npoeegeHna peMOHTHbIX pa60T, CBA3aHHbIX CO
cxemom n3MepeHuna BXogHbIX NapamMeTpoB.

KOctupoBka npubopa 3aknovaeTcss B MPOBEAEHMU psida TEXHOMNOrMYECKUX onepauuii, obecrnevmBatoLLmx
BOCCTaHOBIIEHWE €r0 METPOSIOMMYECKUX XapaKTEPUCTMK B Criydae WX W3MEHEeHUs nocre AnuTeribHON
akcnnyataumm npmubopa.

BHUMAHUE

HeobGxoammocTb NpoBeaeHst KCTUPOBKM OMNPEAENseTcs No pesynbratam noBepky npubopa.
KOcTMpoBka QomkHa NpoM3BoAUTLCA TOMNbKO KBANMUUMpPOBaHHbIMI crieumanMcTamm
METPOSIOTMYECKMX CIY>KO, OCYLLIECTBMSAOLLMX 3TY MOBEPKY.

tOcTpoBKa BbLINOMHSETCS NPY NOMOLLM 3TaNOHHbLIX UCTOMHUKOB CUrHana, UMUTUPYIOLLMX paboTy OaT4MKOB.
OTM UCTOYHMKM MNOAKMYaloT K KoHTakTam Bxoa 1 npubopa. Bo Bpemsi iocTupoBku npubop BblUMCHSIET
COOTHOLLEHUS MeXay NOCTYNUBLUMMU BXOOHLIMU CUTHaNamMm U curHanamMm COOTBETCTBYIOLLMX OMOPHbLIX TOYeK
cxeMmbl. BblumcneHHble cooTHOLWEHUS (KOSMULIMEHTBI FOCTUPOBKM) 3anmnCbiBalOTCS B 3HEPrOHE3aBUCHMYHO
NaMmsiTb U MCNOSb3YIOTCS Kak Ga3oBble NPW BbINOMHEHUM BCeX AarbHENLLNX pacyeToB.

BHMMAHUE
Pesynbrathl, nonyyYeHHbIe Npuy IOCTUPOBKe «Bxoda 1», aBToMaTnyecky pacnpocTpaHsATCs Ha Bee
BXxoAbl npubopa.

KoadhdpmumeHTbl, MoryyeHHble MoCre HCTUPOBKM ofHOro (noboro) nepBuYHOro npeobpasoeaTens w3
BbIGPaHHOW rpynnbl, aBTOMaTUYECKN PacrpOCTPaHAKTCA Ha BCe ocTanbHble npeobpasosaTeny aTow rpynnbl.

B npnbope npegycMoTpeHbl IOCTUPOBKa AaTyMKka TemnepaTtypbl CBOOOAHbBIX KOHLOB Tepmonap U HCTUpoBka
BbIxogHbIX LIAI «napameTp-Tok» (Ans mogndurkaumi npubopos, rae B kavecTtse BY ncnonbaytores LIAM).

NPEAYNPEXOEHUE
FOcTunpoBKy LlenecoobpasHo BbIMOMHATL TOMLKO AN TEX Fpynn NepBuYHbIX NpeobpasosaTtenen,
KOTOpbI€ MCMONb3YHTCS NPU IKCNyaTaLum.

Ta6nuua 10.1 — OwMGKKN Npu LOCTUPOBKE Npudopa

MpuyunHa own6KKU O603Ha4yeHue Ha LN
KopoTkoe 3ambikaHue aatyvka (ans TC) aonn
O6pbiB gatumka (ans TC n TI) oo
3HaueHne koadhPULIMEHTa IOCTUPOBKN HUXKE LiLL
yCTaHOBMEHHOrO AN Hero npegena
3HauyeHue koahPULIMEHTA FOCTUPOBKU BhiLLIE HHHH

YCTaHOBJIEHHOIO ON1A HEero npeaena
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MpogomkeHue Tabnuubl 10.1
MpuynHa ownbKn O6o03HavyeHue Ha LI

TemnepaTtypa cBo60AHbIX KOHUOB TI1 He oLl
COOTBETCTBYET HOPMasbHbIM YCIOBMSIM FOCTUPOBKU

OTKa3 3MepuTEeNbLHOro YCTPOMCTBA AdEr

Mpy nosieneHMn cooblleHnsas o6 owunbke criedyeT BHUMAaTENbHO MPOBEPUTb COOTBETCTBME WCTOYHMKA
CUrHama, noAKMioYeHHOro K KoHTakTam Bxoga 1 3agaHHoMy (B napameTtpe in-t) Tuny nepBuMYHOrO
npeobpasoBaTens, NpPaBUNbHOCTb CXEMbl MX COeOMHEHUS, a Takke 3HayeHue 3adaHHOro Ans HCTUPOBKU
curHana. Mocne ycTpaHeHUs BbISIBNEHHbIX OLIMGOK orepauuio  CTMPOBKM credyeT MOBTOPUTbL B
yCTaHOBMEHHOM MOpsiaKe.

Mepen npoBedeHMEM HOCTUPOBKM YCTAHOBUTL ANis Aatydmka Bxoga 1 3HadeHue napametpa in.SH = 0,0, a
napameTtpa in.SL = 1,000.

OTkntounTb UMdpoBble hUNLTPbI, YCTaHOBMB 3HadYeHust napameTpoB in.Fd n in.FG = 0,0.

an/l npoBegeHnn OCTUPOBKU np|/|6opa cnepnyer cobnogaTb Mepbl 6e30MnacHOCTU, U3MNOXEHHbIE B pasaene 3.

10.3.2 OcTnpoBka npudopa ana paboTbl C MeAHbIMU U NNTAaTUHOBbLIMMU
TepMOMeTpPaMu CONpPOTUBIIEHUSA
,D,J'Iﬂ HOCTUPOBKN npm60pa C MeHbIMN N NNATUHOBbIMMN TEPMOMETPaMN CONPOTUBIIEHNA CleayeT:

1. TMogkntounTb K KOHTakTam Bxoga 1 npubopa marasvH conpotvenenunin Tuna P4831 (nnn nogo6HbIN
€My C KInaccoM ToYHOCTM He xyxe 0,05), ycTaHOBUB Ha HEM 3HaYeHMe U3 TabnuLbl HUXeE.

Tvn gaTumka 3Ha4vyeHue conpoTuBneHusa, Om
50M, 5001, Pt 50 50,0
100M, 10001, Pt 100, 100H 100,0
500M, 50011, Pt 500, 500H 500,0
1000M, 100011, Pt 1000, 1000H 1000,0
HectaHgapTuaoBaHHbI MegHbii TC Rg = 53 Om 53,0

PucyHok 10.1 — NMogknioyeHue npu toctuposke TCM n TCIN

2. Bknwouuntb nuTaHue npubopa n yctaHoBUTL Ans Bxoga 1 B napameTtpe in-t Tvn gatymka,
COOTBETCTBYIOLNIA FOCTUPYEMOMY NepBUYHOMY npeobpasosatento. CoeamHeHue npubopa c
MarasuHOM COMpPOTMBIIEHMSI NPOU3BOANTL NO TPEXNPOBOAHOM cxeme. Yepes 3...5 MUHYT
NPOKOHTpONMpoBaTh NokasaHus LI Ha Bxoge 1, K KoTOpOMY NOAKIYEH MarasvH CONpPOTUBIEHWIA.
OHn gomkHbl 6bITb paHbl 0,0 £ 0,3 °C.

Ecnu abcontoTHas norpelHocTb 3MepeHus B 3Ton Touke npesbiwaet 0,3 °C, Heobxogumo
BbINOMHUTL OMEpaLuK, ykasaHHble Janee.

N
3. Haxatb + Ans nepexoda k toctuposke. Ecnu Ha LIN1 nosiBnsaeTca u muraet coobLieHne

LALh, noaTBepanTL BXOA B NpoLeaypy FOCTUPOBKM KraBULLIEn . Ha UM npepbiBUCTO 3acBeTUTCA
«.

4. Bsectu naponb 104 1 HaXaTb KHOMKY Ha nepeaHel naHenu npubopa. Ha LI 3aceBeTuTcs cnoso
«EHP Iy,

122




10 TexHun4yeckoe obcnyxmBaHne

5. HaxaTb KHOMKY , 3aMyCcTMB NPOLIECC BbIYUCIEHNS KOIPMDULIMEHTOB, NOCIE OKOHYaHUSA
BbluMcneHus Ha LI otobpasutcst KoadphnLMEHT.

6. HaxaTb KHOMKy AN 3anucun Nory4YeHHoro KoadduumeHTa B NaMsTb U BO3BpaTa B PeXnUM
IOCTMPOBKM Npubopa.

|'OCTI/IpOBKa OKOHYeHa. BbIkntiounTb Hanps>xxXeHne nntaHna n OTKINKYnTb OT an60pa Maras3vH COI'IpOTVIBJ'IG‘HVIVI.

10.3.3 KOcTnpoBka npubopa ana paboTbl C TepMonapamMu, akTUBHbIMU AaTYMKaMu C
BbIXOAHbIM curHanom «— 50,0...+ 50,0 mB» u «0...1 B»

[ns rocTupoBkM Npubopa ¢ TepMonapamMu, akTUBHbIMU AATYMKaMK C BbIXOAHbIM curHanom «— 50,0...+ 50,0
MB» 1 «0...1 B» cnegyert:

1. ToakntounTtb K KOHTakTam Bxoga 1 npubopa anddepeHumaneHbi BonsTMeTp B1-12 B pexnme
Kannbpatopa HanpsKeHUN UM aHaNoOrMYHbIN MY MCTOYHMK 0OPa3LIOBOro HaMpsiXXEHUs ¢ KNaccoMm
TouHOCTU He Hmxe 0,05. CoegmHeHne npubopa ¢ kKanmbpaTopoM BbINOMTHUTL MO CXEMe, NPUBEaEHHOM
Ha PUCYHKe HWXe, C cobnogeHnemM NonspHOCTU NOAKNIOYEHUS.

PucyHok 10.2

2. Bknwouutb NuTaHue npubopa n yctaHoBUTL A58 Bxoga 1 B napameTtpe in-t Tvn gatymka,
COOTBETCTBYIOLNIA FOCTUPYEMOMY NepPBUYHOMY npeobpasosaternto. OTkNIYUTL paboTy
aBTOMaTM4eCKON KOpPEKLMM No TeMnepaType CcBOOOAHbIX KOHLOB, yCTaHOBUB B napameTpe Cj-.C
3Ha4veHue «oFF».

3. [Onsa octuposku npubopa ¢ gatumkom «—50,0...+50,0 MB» HeobxoamMmo ycTaHOBUTL B NapameTpe
Ain.L 3Ha4eHue «— 50,0», a B napametpe Ain.H — 3HayeHmne «50,0».

4. [nswocTtnposku npnbopa ¢ gatunkom «0...1,0 By Heobxognmo yctaHoBUTL B napameTtpe Ain.L
3HadeHue «0,0», a B napametpe Ain.H — 3HaueHune «100,0».

5. YcTtaHOBUTH Ha BbIxoAe Kanubpatopa HanpsKeHUst 3HaYeHne, COOTBETCTBYHOLLEE AaHHbIM U3
Tabnuubl HUXe.

Tuvn paTymka HanpsixxeHune Ha U3mepeHHOe 3HaYeHue
Kanug;z:cﬂ)ea, vB OTo6paxeHue Ha LU ﬂ?-:)éﬁ:rciﬂb

TXK(L) 40,3 500,0 °C +1,0°C
TXA(K) 40,3 975,0 °C +1,0°C
THH(N) 40,3 1105,8 °C +1,0°C
TXK(J) 40,3 718,6 °C +1,0°C
TMNMN(R) 20,15 1694,8 °C +2,0°C
TMMN(S) 15,00 1452,0 °C £2,0°C
TBP(A-1) 20,15 1269,8 °C +2,0°C
TBP(A-2) 20,15 1256,3 °C +2,0°C
TBP(A-3) 20,15 1281,8 °C +2,0°C
TMK(T) 20,15 388,3 °C +1,0°C
TMP(B) 10,08 1498,3 °C +2,0°C
—50...+50 mB 40,3 40,3 +0,1

0...1,0B 1000 100,0 +0,2

Yepes 1...2 MUHYTbI NPOKOHTPONMpOBaTh NokasaHus LI Ha Bxoge 1. 9T nokasaHus OMmKHbI
COOTBETCTBOBATb AaHHbIM, NpMBEAEHHbLIM B TabnuLe BbiLLe.
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Ecnv norpelHOCTb n3MepeHns B 3TOW TOYKe NPEBbLILIAET yKasaHHOe 3Ha4eHve, BbiNonHuTe n. 3. [ns
TIM(S) nepepn BbINONHEHUEM N. 3 YCTAHOBUTL Ha Bbixode Kannbpatope HanpshKeHns 3HadYeHue
pasHoe 20,15 mB.

|'OCTVIpOBKa OKOH4YeHa. BbIkntounTb HanpsxXeHne nntaHna n oTcoegunHnTb OT BXOo4a an60pa BOJITbTMETP B1-

12.

10.3.4 OcTnpoBka npubopa AnA paboTbl C aKTUBHbLIMU AAaTYNKaAMM TOKa

Ons IOCTUPOBKa r|p|/|6opa anda pa60TbI C aKTUBHbIMW aT4YMKaMK TOKa crieayer:

1.

MogkntounTb K KOHTakTam Bxoga 1 npubopa anddepeHumanbHbii BonsTMETp B1-12 B pexnme
Kanubparopa Toka Ui aHanormyHbIN eMy NCTOYHMK 06pa3LI0BOro MOCTOSIHHONO TOKa C KNaccoM
To4HoCTH He Huxke 0,05. CoeamHeHne npubopa ¢ kanmbpaTopoM BbINOMHUTL MO CXEME, MPUBEAEHHON
Ha PUCYHKe HIXe, C cobniogeHnem nonsipHoCTM NogknoyeHnsl. 3HavyeHne ConpoTUBIEHNS OOIMKHO
coctaenate R =100,0 Om £ 0,05 %.

PucyHok 10.3

BkntounTb NnuTaHne npubopa u yctaHoBuTb Ans Bxoga 1 B napametpe in-t Tun gatyuka,
COOTBETCTBYIOLLMIA FOCTUPYEMOMY NEPBUYHOMY NpeobpasoBaTento. YcTaHoBUTL B napameTpe Ain.L
3HayeHune «0,0», a B napametpe Ain.H — 3HaveHne «100,0».

3apaTtb Ha Bbixoge npubopa B1-12 Heobxognmoe 3HaveHne Toka (Tabnmua Huxe).

Tvn gaTymka Tok Ha B1-12, MA
0...5MA 50
4...20 mA 20,0
0...20 A 20,0

Yepes 5 — 10 cek npokoHTponupoBaTh nokasaHua LI Ha Bxoge 1, k KoTopoMy nogkntoyeH npubop
B1-12. OT1 nokasaHust gormkHbl ObiTb paBHbl 100,0 + 0,2 %. Ecnu norpeluHocTb U3MepeHnsi B 3TOM
TOYKe NpeBbIIAET NPUBEAEHHOE 3HAYEHWeE, BbIMOMHUTD M. 3.

FOCTI/IpOBKa OKOHYeHa. BbIkniounTb HanpsxeHne nntaHna n oTcCoeanHnTb oT np|/|6opa MCTOYHUK TOKa.

10.3.5 FOcTnpoBka gaT4ynka TemnepaTypbl CBOOOAHbLIX KOHLOB TepMonap

Ons IOCTUPOBKM OaT4ymnKa Temnepartypbl CcBOOOAHbIX KOHLIOB TepmMonap cnengyer:

1.

MogknounTb, cobntogas NonsipHOCTbL COeAnHEeHUs, K KOHTakTam Bxoga 1 npubopa cBoboaHble KOHLbI
nodon 13 Tepmonap, NnepevmcrneHHbix B Tabnuue 2.6, (kpome TIMP(B)). NomecTuTb pabouunii cnan
Tepmonapsbl B cocyq [lbtoapa 3anonHeHHbI CMeChIo NbAa C AUCTUNNIMPOBAHHOW BOLOM
(Temnepatypa cmecu (0 £ 0,1) °C). MamepeHue Temnepatypbl NpoM3BOANTbL TEPMOMETPOM C
NnorpeLUHoCTbI0 M3mepeHus He 6onee 0,2 %, Hanpumep TJ14.

BkntounTb NnuTaHme npmudopa n yctaHoBuTb Ans Bxoga 1 B napameTpe in-t TMn garyuka,
COOTBETCTBYIOLLMIA TUMY NOAKINIOYEHHOW TepMonapbl.

Bkntountb aBTOMaTM4eckyto koppekuuto 3AC Tepmonapbl o TemnepaTtype eé cBob60aHbIX KOHLOB,
yctaHoBuB B napametpe Cj-.C 3HayeHue «ony.

Mocne nporpesa npuéopa (npumepHo Yepes 20 MUHYT NOCHEe BKIOYEHMUS HAMPSKEHNUS NUTaHNSA)
MPOM3BECTU KOCTUPOBKY AaTyMKa TeMrepaTypbl CBOGOAHbLIX KOHLIOB, BbINOSIHUB AEACTBUS B NOpsiaKe
1 nocnegoBaTernibHOCTK, YKasaHHbIX B M.4.

N
Haxatb + Ans nepexona k toctuposke. Ecnu Ha LIN1 nosiBnseTcs u muraet coobLieHne
LALb, noaTBepanTb BXOA B NPOLIEAYPY OCTUPOBKU KnaBuLLe . Ha UM npepbiBUCTO 3aceeTutcA

«y.
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Beectn naponb 102 n HaxaTb KHOMKY Ha nepeaHe naHenu npubopa. Ha LI 3aceeTuTcs cnoso
«EHFO».
HaxaTb KHOmMKy , 3anNyCTUB NPOLECC BbIYNCIIEHNA KOIPPULIMEHTOB, NOCIE OKOHYAHUS

BbluncrieHus Ha LI otobpasntcsa koadpnuneHT.

HaxaTb KHOMKy Ans 3anMcu NonyyYeHHOro KoadduumMeHTa B NaMATb U BO3BPaTa B PeXUM
HOCTUPOBKM Npubopa.

I‘OCTI/IpOBKa OKOHYeHa. BbIkniounTb HanpsxeHne nntaHna n oTcoeanHnTb OoT np|/|6opa TepmMonapy.

10.3.6 KOcTnpoBKa BbIXOAHbIX 35IeMEeHTOB Tuna «M»

[Ins IOCTUPOBKM BbIXOAHbIX 3rieMeHToB Tuna «» cnepyer:

1.

Moakntounts B3 Tnna «U» (LA «napametp — 1ok 4...20 MA») cornacHo cxeme, NpuBeaéHHOM Ha
pUCYHKe Hke. [POKOHTPONMPOBATL HANPSHKEHNE UCTOYHMKA NMUTaHUS OHO AOIMKHO ObITh B
AvanasoHe 15...28 B.

B kauecTBe n3mMepuTenst HaNPsHXeHUs1 MOXET ObITb MCMOMb30BaH NPMGopP ANA KAanMbpPoBKK
BonsTMeTpoB P3003 unu nHon npnbop Toro xe kracca ¢ paspeLuatolern cnocobHocTsio 0,001 B.

Ha marasuHe conpoTmBneHnii yctaHoBuTb 3HavyeHne R = 500,0 Owm.

PucyHok 10.4

BkntounTb nuTaHme npmodopa.

N
HaxaTtb + Ans nepexofda K toctuposke. Ecnv Ha U1 nossnsercs n myuraet coobLueHne

LALA, noaTBEpanTL BXOA B NpoLeaypy HCTUPOBKM KraBuLlei . Ha UW npepeiBUCTO 3acBeTnTCA
«».

BeecTtu naponb 106 1 HaxkaTb KHOMNKY Ha nepegHen naHenu npnbopa. Ha LIN 3aceBeTuTcsa cnoso
«EHP5.

~ A
0N FOCTUPOBKN MUHMMAaIbHOW rpaHnLbl BbixogHoro curHana ang LA B31 KHOﬂKaMM nl”

A
BblOpaTb NapameTp C1.4 1 HaxaTb KHOMKY . KHOI‘IKaMI/I n 1 nameHuTb 3HaveHne napameTpa
1 gobuTbcs, 4ToObI NOKa3aHMs BonsTMETpa cooTBeTcTBoBanu 2,0 B.

HaxaTb KHOMKy Ansi 3anMcu NonyyYeHHOro Ko uULMeHTa B NaMsaTb U BO3BpaTa B PEXUM
FOCTUPOBKM BbIXOAHbIX 3NIEMEHTOB TUna «W».

: A
ONs FOCTUPOBKN MaKCMMarbHOW rpaHnubl BbixogHoro curHana ansa LA B31 kHonkamu n™

A
BbIOpaTb napameTp C1.20 n HaxaTb KHOMKY . KHOI‘IKaMVI n ] nsmenuts sHayeHve
napameTpa 1 4obuTbcd, 4ToObl Noka3aHust BonbTMeTpa cootetcTeoBanu 10,0 B.

Haxatb KHOMKy Ansi 3anMcu NonyyYeHHOro Ko uULMeHTa B NaMsaTb U BO3BpaTa B PEXUM
FOCTUPOBKM BbIXOAHbIX 3NIEMEHTOB TUna «W».

Ins octnpoekm LIAIM B33 BbINONMHUTL AENCTBUSA, onmncaHHbie B N 1.6.3, nogobpaB COOTBETCTBEHHO
3HayeHusa napameTtpos C2.4 n C2.20
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10. [Onsa Bbixoga u3 pexnma oCTUPOBKU BbIXOOHbIX 31TIEMEHTOB TUNa «W» HaxaTtb KHOMKY

Bblkntountb HanpsXeHne nutaHna n oTcoegnHnTb oGopy,qosaHMe.

10.3.7 OcTnpoBKa AaT4YMKa NOsIOXKeHUA 3aABUXKKN

[ns 1ocTMpoBKM faTumKa NonoxeHusa 3aasuxky (aanee — [ArN3) cnenyer:

1. [Ons kaHana c NOAKMIoYEeHHbIM A4aTYMKOM MOMNOoXeHns B napameTpe in_t yctaHaBnueaeTcs Ko,
COOTBETCTBYIOLNIA NOACOSANHEHHOMY AaTUUKy NonoxeHus, Hanpumep, P.r0.9).

2. 3apBwxka yCTaHaBIIMBaeTCA B KpaVlHee 3aKpbITOE NOJTIOXKEHUNE.

A
3. Haxatb + ansa nepexopga k toctuposke AMN3. Ecnn Ha LIM1 nossnsieTca u muraet coobuieHne

LALL, noaTBEpaNTL BXOA B NPOLIeaYpPY OCTMPOBKU KNnaBuLLei

4. BsecTu naponb 118 1 HaxxaTb KHOMKY Ha nepegHel naHenu npubopa. YoeouTbcs B NOSBNEHWM

Ha Ll.VICppOBOM MHOMKaTope 3aCTaBKu

A
5. BblbpaTb kKHOMKamu n Ans 1ocTnpoBku kaHan C2. Y6eanTtbes B nosineHnn Ha LIN3 3HaveHns
«C2».

NPEAYNPEXOEHUE

C2 — 0603Ha4eHne Homepa Bxoga (cuntas ot 1). Mpu noBTOPEHUN NpoLeaypbl AN OPYTUX
BX0A0B Homepa b6yayT C4, C6 1 C8, cCOOTBETCTBEHHO.

6. Haxatb KHOMNKyY n y6egutbca B nossneHumn Ha LIN4 sHaveHmnsa «0» (roToBHOCTL npubopa kK
IOCTMPOBKE KPaNHEro 3aKpbITOro NOMOXEHNS 3a8BUXKKN).

7. HaxaTb KHONKy 1 HabnogaTe NocnegoBaTernbHOE NOSABNEHNE YeTbIpex NpoyepkoB Ha LIN2 . Mo
OKOHYaHUK OCTUPOBKK Ha LIN2 oTobparkaeTcsa 3acTaBka 1 BblYUCIIEHHOE NPUBOPOM 3HaYEHNS
FOCTUPOBOYHOIO KoadhdmumeHTa.

8. [ns 3anucu ICTUPOBOYHOIO kKoadhduumeHTa B NaMsATb Npubopa HaxaTb kHonky . [ocne 3anucu
NpUGOP BLIXOAUT U3 MEHIO KOCTUPOBKM M NepexoamT B COCTOSIHUE, U3 KOTOPOro ICTUpOoBKa Gbina
3anyLieHa.

9. VYcTaHOBUTbL 3a4BWXKKY B KparHee OTKPbITOE NOooXeHne.

10. [MoBTOopuTL AencTBusA U3 nn. 4...6.

N
11.  KpaTkoBpeMeHHO HaXuMaeT KHOMKY n ybegutbca B nosienexnumn Ha LI 3HaveHmsa «99»
(roToBHOCTb NpUBOpPa K OCTUPOBKE KPaMHEro OTKPLITOrO NMOMOXEHWS 3aBUXKKN).

12. [MoBTOpuTL AencTBusA no nn. 7, 8.

13. HKOctuposka O3 ans BbibpaHHoOro kaHana 3aBeplleHa. lNokasaHus npnbopa B UsMepeHus
NOMNOXeHWs 3aBWXKN AOMKHbI 6bITb paBHbl 100,0.
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NMpunoxeHune A. KoHdurypaumoHHble n onepaTUBHbIE NapaMeTpbl

BHUMAHUE

MapameTpsbl, NpefcTaBneHHble B TabrMue B KOHKPETHbIX Nankax, B pasHbiX MOAUMUKaLUSIX MOTyT
GbITb pacnonoXxeHbl B ApYrMx nankax.

Ta6bnuua A.1 — Cnncok napameTpoB: MaKCMMaribHbIM YPOBEeHb A0CTYyNa

Uma HasBaHune OT1o6pa- 3HaueHue (B Moaudukauus, B
XeHue KoHdcpburypartope, Ha LIN) KOTOpPOM 3TOT
Ha L2 napameTp yxe 3agaH
OBLUUE NAPAMETPbI
dEv  |Hassanue npubopa YcTtaHaBnuBaeT U3rotoBuTernb 1...6
VEr Bepcua npowmnskm YcTaHaBnuBaeT U3roToBUTENb 1...6
mod.v | Mogudmkaumsa npubopa ot 0 go 255 1...6
Sr.no | CepwuiiHbIi HOMeEp oT 1 0o 9999 1...6
OBBEKTbI
n.Obj |KonuuectBo 06bekToB or1008
0.0BJ |pynnoeown atpubyT 0. He pepaktupyembiin, 3aBogckon
aepea «O6bEKTLI» 1. Pegaktupyembin, 3aBogckom
2. He pepaktupyembii,
lMonb3oBaTenbCckui
3. Pepaktnpyemsbin,
Monb3oBaTenbCckui
O61bekTbl \ O6BEKT Ne...
n.Ch |Kon-Bo kaHanoB B B otr0go8 1...6
obbekTe

O6bekTbl \ O0bekT Ne... \ Ccbinka Ne... Ha kKaHan

. Kanan Ne1
. Kanan Ne2
. Kanan Ne3
. Kanan Ne4
. Kanan Ne5
. Kanan Ne6
. Kanan Ne7
. Kanan Ne8 vnu otknto4eH

KaHanbl

0.SAU | pynnoeon atpubyT 0. He pepaktupyembiin, 3aBoackon
nepesa «KaHanbi» 1. Pegaktupyembin, 3aBogckom

2. He pegaktnpyembii,
Monb3oBaTenbckuin

3. Pegaktnpyembiin,
Monb3oBaTenbckuin

aHanbl \ KaHan Ne...

. O6bekT Ne1
. ObbekT Ne2
. O6bekT Ne3
. O6bekT Ne4
. O6bekT Ne5
O6bekT Ne6
. O6bekT N7
. O6bekT Ne8
. He 3anar

. BbikntoueH
. BkntoueH

. BbikntoueH 4
. BkntoueH

S.idx |WnHoekc kaHana

NO O WN-0

P

S. Cemadhop
SAU |npuHagnexHocTn
00beKTy

rEGL |Perynartop B kaHane

insP | iHcnekTop B KaHane
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10 TexHn4yeckoe obcnyxmBaHue

MpopomxeHne Tabnuubl A.1

Nma Ha3BaHue OT1o6pa- 3Ha4yeHue (B Moaudwukauus, B
XXeHue KoHdpurypartope, Ha LIN) KOTOpPOM 3TOT
Ha LUN2 napameTp yxe 3aaaH
Ch pynnoson aTtpubyT 0. He pepaktupyembiin, 3aBogCKOM
Kanana 1. Pepaktupyemsin, 3aBogckom
2. He pegaktnpyembii,
[Nonb3oBaTenbckui
3. Pepaktnpyemsbin,
[Nonb3oBaTensLckui
Bxoabl
0.Mes | pynnoBow aTpubyT 0. He pegaktnpyembin, 3aBogckom
aepesa «Bxoabi» 1. Pepaktupyemsin, 3aBogckom
2. He pepaktupyembin,
[Nonb3oBaTensLckui
3. Pepaktnpyemsbin,
[Nonb3oBaTensLckui
Cj-.C | Pexvm KoppekLmu no oFF BbikntoyeH ...6
Temneparype
cBob6OoaHbIX KOHLOB TT1
on BknitoueH
oFFS | «CmeLleHune Hyns —999...9999 [en. nam.]
AUM»
Bxoabl \ Bxog Ne...
in-t Tun gaTyunka oFF [aTymk oTKnoYeH
r.H26 Cu 100 (a = 0,00426 °C-1)
b Cu 50 (a=0,00426 oC-1)
r. 3685 Pt 100 (a = 0,00385 °C-1)
391 100 IM (a = 0,00391 oC-1)
£E_L TXK (L)
£E__F TXA (K)
L-50 Hatumnk =50...+50 mB
385 Pt 50 (a =0,00385 oC-1)
r391 50 M (a =0,00391 oC-1)
Y28 50 M (a =0,00428 oC-1)
cHe0 Jdatumk 4...20 mA
cacd Oatumnk 0...20 MA
cl Oatumk 0...5 MA
L Jdatumnk 0...1B
428 100 M (a = 0,00428 oC-1)
r-c3 53M (a = 0,00426 °C-1)
£ _h TMP (B)
£._5 TN (S)
£ _r TN (R)
£ _n THH (N)
£_3 TXK (J)
ER! TBP (A-1)
£_A? TBP (A-2)
£_R3 TBP (A-3)
E k TMK (T)
PrEs Pe3ncTuBHbIN gaTunK 3aABUXKKA 0

0,9 kOm
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10 TexHun4yeckoe obcnyxmBaHne

MpoponmxeHne Tabnuubl A.1

Umsa Ha3BaHue OT1o6pa- 3Ha4yeHue (B Moaudukauus, B
XXeHue KoHdcpurypartope, Ha LIN) KOTOpPOM 3TOT
Ha Lln2 napameTp yxe 3aaaH
FPO2D JaTymnk nonoXxeHus 3aaBWKKN C
TOKOBbIM BbIxogom 0..20mA
PO g [aTunk nonoxeHus 3a0BUXKKUN C
TOKOBbIM BbIxogom 0..5MA
b Ni 100 (a = 0,00617 oC-1)
4R Cu 500 (a =0,00426 oC-1)
t47H 500 M (a =0,00428 oC-1)
£385 Pt 500 (a = 0,00385 oC-1)
L3914 500 I (a = 0,00391 oC-1)
EL T Ni 500 (a =0,00617 oC-1)
t.H7h Cu 1000 (a = 0,00426 oC-1)
t.H7H 1000 M (a =0,00428 oC 1)
£.385 Pt 1000 (a = 0,00385 °C-1)
£351 1000 I (a = 0,00391 °C-1)
t& Ni 1000 (a=0,00617 oC-1)
CrED Pe3ncTuBHbIN AaTynk 3aaBVXKKN 00
2,0 kOm
in.Fd |lMNocTosHHasa BpeMeHn 0...1800 [c] 1...6
umdpoBoro dunsTpa (00:00...30:00 [MuH])
in.FG |lMonoca undposoro 0...9999 [eq. uam.] 1...6
dunetpa
itrL Mepuop onpoca 0,1...30 [c] 1...6
Aaryvka
in.SH | Koppekuusa «casur —999...9999 [eq. n3m.] 1...6
XapakTePUCTUKNY
in.SL | Koppekumsi «HaknoH 0.9..1.1 1...6
XapaKTepUCTUKN»
Ain.L | HWkHas rpaHuua —999...9999 [eq. n3m.] 1...6
AnanasoHa u3mMepeHus
(TONbKO A4NS aKTUBHbIX
OaT4MKOB)
Ain.H | BepxHsas rpaHmua —999...9999 [ea. n3m.] 1...6
AnanasoHa u3amepeHusi
(TONbKO ANs aKTUBHbIX
OaT4nKoB)
dt Ipynnoeon aTpmbyT 0. He pegaktnpyeMbin, 3aBoackom
Bxoga 1. Pegaktupyewmbiin, 3aBoackomn
2. He pepaktupyembii,
[Monb3oBaTtenbckuii
3. Pegaktnpyembin,
[Nonb3oBaTenbckuii
Bbiuncnurtenu \ Boluncnurtenob Ne...
CAL.t | ®opmyna Belumncnurens 0. rept — nosTOpUTENDb 2...6
1. su — B3BeLLEHHasa cymma
2. sqr — KBagpaTHbIN KOPeHb
3. rat — yacTtHoe
4. top — MakcMmym
5. bott — MUHUMYM
6. aurg — megmaHa
7. arif — cpegHee apudmeTnyeckoe
8. rh — BbluMCINTEND BNAXHOCTN
9. off — BblUMCIIMTENb OTKIHOYEH
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10 TexHn4yeckoe obcnyxmBaHue

MpopomxeHne Tabnuubl A.1

Nma HasBaHue OT1o6pa- 3Ha4yeHue (B Mogudmkaumus, B
XeHue KoHdpurypartope, Ha LIN) KOTOpPOM 3TOT
Ha L2 napameTp yxe 3agaH
A.ist | lMcnxpomeTpurye-ckui o1 0.064 po 0.14 3,4,6
KO3 pULM-eHT ans
pacyeTa BnaxHOCTH
CL.Fd |lNocTosiHHas BpeMeHH 0...1800 [c]
umndpoBoro dunetpa (00:00...30:00 [MuH])
CL. Monoca undposoro ot 0 80 9999 [en. nam.]
FG duneTpa
n.in.C |Kon-Bo aprymeHTOB oT1008 3,4,6
BblYMCINTENS
Bbiuncnurenu \ Boiuncnurtens Ne... \ Bxog Ne... Bbluncnurtens
t.in. Tun aprymeHTa Bxopa npubopa
Bbluncnurens
in. Homep Bxoaa Bxon 1...Bxon 8
SCA | BecoBou koachdmumneHt ot —100 o 1000 3,4,6
ans opmynebl
"B3BelueHHas cymma"
Perynatopbl
at.b4 |[pynnoson atpmdyT 0. He pegaktnpyembin, 3aBoackom
AHP 1. Pepaktupyemsin, 3aBogckom
2. He pepaktupyembin,
[Monb3oBaTtenbckuii
3. Pepaktnpyemsbin,
[Nonb3oBaTenbCckuii
Perynatopbi \ PerynaTtop Ne...
db 3oHa 0...9999 [eq. nsm.] 1,3...6
HEeYYBCTBUTENBHOCTM
perynaropa
rEG.t | Pexum paboThbl P OByxno3uumnoHHbIn (ON/OFF) 1,3...6
perynatopa ~EQ) nma
OD.tP |YT0 nogknto4eHo K 0. INC BbIknto4eH
perynaropy 1. T1C BkntoyeH
r.OD.i |Homep nogkniou. 0. NC Ne 1
Mpeobpa3soBarens 1. TIC Ne 2
curHana 2. NMCNe3
3. TIC Ne 4
4. NC Ne 5
5. NIC Ne 6
6. MC Ne7
7. NMC Ne 8
LBA |KoHTponb LBA-aBapun 1. Het koHTpons LBA 4...6
2. EcTb koHTpOnb LBA
PerynaTtopbl \ PerynaTtop Ne...\ MO-PerynaTtop
Pb Monoca nponop- 0.001...9999 [ea. nam.] 1,3...6
LMOHANbBHOCTH
ti MocTosHHas 0...65535 [c] (00:00...1092:15 [muH]) |1, 3...6
NHTErpMpoBaHus ti
td.ti td/ti — OTHoWwEHNEe 0...0.3 1,3...6
NOCTOSIHHOWN
onddepeHUMpoBaHus
K MOCTOSIHHOM
WHTErpMpoBaHns
i.UPr | OrpaHu4yeHune —100...100 [ea. n3m.] 1,3...6

MaKkCMMyMa nHTerpana
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10 TexHun4yeckoe obcnyxmBaHne

MpoponmxeHne Tabnuubl A.1

Umsa HasBaHune OT1o6pa- 3Ha4yeHue (B Mogudmkauus, B
XXeHue KoHdcpurypartope, Ha LIN) KOTOpPOM 3TOT
Ha L2 napameTp yxe 3agaH
i.min | OrpaHn4yeHune —100...100 [ea. n3m.] 1,3...6
MUHMMYyMa MHTerpana
P.nom | HomuHanbHas —100...100 [ea. n3m.] 1,3...6
MOLLIHOCTb
P.CLD | KoachdomumeHT o1 0.01 po 10
MOLLIHOCTH
xornoaunbHuka
Perynartopsi \ Perynarop Ne...\ [IByxno3numnoHHbin (ON/OFF) perynatop
HYS. |luctepesuc 0...9999 [eq. nam.] 1,3...6
C OBYXMO3ULIMOHHOIO
perynaTopa
dEL |Bpems 3agepxku 0...200 [c] (00:00...3:20[mMuH]) 1,3...6
nepeknoyeHns
HolLd |MwuH. Bpemsa yaepxaHus 0...200 [c] (00:00...3:20[mwuH]) 1,3...6
Perynatopsbi \ PerynaTtop Ne... \ ABTomaTtu4yeckasa Hactpoika PerynaTtopa \ lMapameTpbl HAaCTpOnku
YO YcTaBKa unm Hau. 3Hau. —9999...9999 [eq. n3m.] 1,3...6
BbIX.CUMIHana
YdoP | MakcumansHo 0...999 [eq. nam.] 1,3...6
gonyctumoe
OTKITOHEHME
perynupyemom
BESNNYUHBI
vSP | donyctnmas ckopocTb ot 0 0o 9999

N3MEHEHNA YCTaBKN

Perynsatopbl \ PerynsaTtop

Ne... \ ABTomMaTn4yeckasa Hactponka Perynstopa \ Mapametpbl UM

R.el Twun ncnonNHUTENbLHOro TOH
MexaHu3ma 3aaBUXKKa
t.val Bpemsa nonHoro xoga 3x ot 1 go 999 3,6
NO3NLIMOHHOTO MCH.
MexaHu3ma
P.tol | OTknoHeHne MoLHOCTH ot 10063 3,6
Ha 3-x no3. UM
Perynsatopbl \ PerynaTtop Ne... \ ABTomaTtunueckasa Hactpoika Perynatopa \ lonycku
dRs OTKnoHeHne BekTOopa 01 0.01 80 0.2
dGs | OTknoHeHue dasbl o1 0.01 o 0.5
dSKO | CpegHee kBagpaTu4Hoe o1 0.01 80 0.5

OTKITOHEHUne

Perynatopbi \ PerynaTtop Ne..

.\ ABTomaTuyeckasn Hactpouka Perynsartopa \ OnTumanbHbie AaHHbIEe

Rsop |Bektop or0.3001.5
Gsop |®Paza ot -180 go -80
B3 OTHoweHne nepuoga or1mo05
KonebaHun cucTemsbl K
NOCTOSAHHOM
WHTErpMpoBaHus
Perynatopbi \ PerynaTtop Ne... \ ABTomaTtnuyeckasa Hactpoiika PerynsaTopa \ lMapameTpbl mogenu
o6bekTa
En OTtHoweHne T2/T1 ot 0.001 go 300
pac4eTHOWM MOoAenu
obwbekta (1.0..51.1)
Be OTHOCUTEnNbHOE ot 0.001 oo 100

3anasgbiBaHne Mogenu
ob6wbekTa (0.1..2.0)
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10 TexHn4yeckoe obcnyxmBaHue

MpopomxeHne Tabnuubl A.1

Nma HasBaHue OT1o6pa- 3Ha4yeHue (B Mogudmkaumus, B
XeHue KoHdpurypartope, Ha LIN) KOTOpPOM 3TOT
Ha L2 napameTp yxe 3agaH
Mpeobpa3oBartenu curHanos \ Npeo6pa3oBatensb curHanoB Ne...
HANnd | Pexum paboThbl 0. HopmanbHbIv
lMpeobpa3soBarens 1. PyyHon
CurHana
S.0D |Cemadop 3aHATOCTU 0. OTkn.
rnc 1. Kanan Ne 1
2. Kanan Ne 2
3. KaHan Ne 3
4. KaHan Ne 4
5. Kanan Ne 5
6. KaHan Ne 6
7. KaHan Ne 7
8. KaHan Ne 8
Alrt | Tavim-ayT aBapun 0...600 [c]
(00:00...10:00 [MuH])
P.Alr | ABapuinHOe 3Ha4eHue o1 —-100 go 100 [%]
BbIXOZHOMO curHana
P.rES | MakcumanbHas o1 0 go 100 [Y%/MuH] 1,3...6
OOMycTuMas CKOpOCTb
N3MEHEHWs BbIXOQHOMO
curHana
P.Upr | OrpaHunyeHue oT —100 go 100 [%] 1,3...6
MaKCMMarbHOro
3Ha4YeHMs BbIXOQHOIO
curHana
P.min | OrpaHnyeHune o1 —100 go 100 [%] 1,3...6
MWHMManbHOro
3Ha4YeHUs BbIXOOQHOIO
curHana
F.in Howmep ceTteBoro Bxoaa- 0. Bxopg Ne 1
MCTOYHMKA BXOQHOro 1. Bxog Ne 2
curHana 2. Bxon Ne 3
3. Bxon Ne 4
4. Bxog Ne 5
5. Bxog Ne 6
6. Bxono Ne 7
7.Bxog Ne 8
Cp.t |Pexwum pabotbl [1C 0. J'luHenHbIN
1. CtyneHyatbivi
Cp.tL | Tun noruku npm 0. npamas noruka
ONCKPETHOM pexunme 1. obpaTHas norvka
paboThl 2. M-obpasHas
3. U-obpasHas
HYS. |luctepesunc NC npu or04800.5
P OUCKPETHOM pexume
paboThbl
Mpeo6paszoBartenu curHanos \ [peo6paszoBaTtenb curHanos Ne... \ lnana3oH Ne...
nPC |Kon-Bo or0po8
NCMNONMHUTENbHbIX

mMexaHun3mos (VM)
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10 TexHun4yeckoe obcnyxmBaHne

MpoponmxeHne Tabnuubl A.1

Umsa HasBaHune OT1o6pa- 3Ha4yeHue (B Mogudmkauus, B
XXeHue KoHdcpurypartope, Ha LIN) KOTOpPOM 3TOT
Ha L2 napameTp yxe 3agaH
PCP.i |Ccbinka Ne... Ha BYUM 0. BYUM Ne 1
1. BYUM Ne 2
2. BYUM Ne 3
3. BYM Ne 4
4. BYUM Ne 5
5. BYUM Ne 6
6. BYUM Ne 7
7. BYNM Ne 8
Brnoku ynpaBneHus ucnonHuTenbHbIMU MexaHuamamu \ BYUM Ne...
S.MD | Cemadhop 3aHATOCTU 0.MC Ne 1
BYVM 1.MC Ne 2
2.TC Ne 3
3.TMC Ne 4
4. TICNeb
5.MC Ne 6
6.MC Ne 7
7.1C Ne 8
8. CoboaeH
PCP | HuxHuin nopor otr0po1
paboyero curHana
BYVM
db.F | 3oHa o071 0.05 0o 10 3,6
HEeYyBCTBUTENBHOCTM
ans sagsuxek (%)
dLP Hanuune gatyuka 0. Het 3,6
MONOXEHMWS 3a0BUXKKN 1. EcTb
t.DP | Tun nogknoyeHus Bxop npnbopa
AaTtyvka nornoxeHus
i.DP |Homep Bxoga gat-umka 0. Ne 1 6
NoNoXeHus 1. Ne 2
2.Ne3
3.Ne 4
4. Ne 5
5.Ne 6
6. Ne 7
7.Ne 8
t.StP | MuH. Bpemsi ocTaHoBKM 1...60 [c] 3,6
3a0BWXKKU (00:01...1:00 [MuH])
tP.L MwuH. Bpemsa paboThbl o7 0.1 o 10 [c] 3,6
3a0BVIXKKU
tP.H |MNonHoe Bpems xoga 1...900 [c] 3,6
3aBUXKN (00:01...15:00 [MuH])
tFP Bpems BbIGopku niodpta o7 0.1 o 10 [c] 3,6
3a0BWXKKU
LSP |WcxogHoe nonoxeHne ot 0 go 100 [%] 3,6
3aaBUXKM B %
SE.P | Tun ncnonHuTensHoro 0. M oTkntoueH 3,6

MexaHn3ma

1. 2-no3nuymoHHbIN M
2. 3-N03MLUNOHHbIN M
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10 TexHn4yeckoe obcnyxmBaHue

MpopomxeHne Tabnuubl A.1

Uma

HasBaHue

OT1o6pa-
XeHue
Ha L2

3Ha4yeHue (B

KoHdpurypartope, Ha LIN)

Mogudmkaumus, B
KOTOpPOM 3TOT
napameTp yxe 3agaH

OP

Ccbinka Ne... Ha BbIX.
3reMEeHT

. He 3apgenicTtBoBaH

. BbixogHon anemeHT Ne 1
. BbixoaHow anemeHT Ne 2
. BbixogHot anemeHT Ne 3
. BbixogHon anemeHT Ne 4
. BbixogHon anemeHT Ne 5
. BbixogHot anemeHT Ne 6
. BbixogHow anemeHT Ne 7
. BbixogHom anemeHT Ne 8

ONOO O P WN-_0O

1,4+6

Bbixon

Hble ycTpouncTtia \ BeixogHoe yctpoictio Ne...

S.OE

Cemadhop 3aHsaTOCTH

0. BYM Ne 1

1. BYUM Ne 2

2. BYUM Ne 3

3. BYUM Ne 4

4. BYUM Ne 5

5. BYWUM Ne 6

6. BYUM Ne 7

7. BYVM Ne 8

8. Peructpatop Ne 1
9. Pernctpatop Ne 2
10. Peructpatop Ne 3
11. Peructpatop Ne 4
12. Peructpatop Ne 5
13. Peructpatop Ne 6
14. Peructpatop Ne 7
15. Peructpatop Ne 8
16. Pene aBapuu

17. NHcnekTop Ne 1
18. NHcnekTop Ne 2
19. UHcnekTop Ne 3
20. NiHcnekTop Ne 4
21. NiHcnekTop Ne 5
22. NHcnektop Ne 6
23. NiHcnekTop Ne 7
24. NiHcnekTop Ne 8
25. OTkn.

Pou

Twn BbIXOAHOTO
anemMeHTa

0. AHanoroBbli
1. OucKpeTHbIN

tHP

Mepwuog WNM-
MMMNYIbCOB NpU
perynupoBaHum

1..81[c]
(00:01...1:21[MuH])

1,4,5

t.L

MwuHumanbHas
ANUTENbHOCTb
nmnynscos npu LWNM-
perynuposaHuu

oT1 0.05 0o 0.5 [c]

1,4,5

YctaBku \

YctaBku npu NMC Ne...\ YcTaBka npy COCTOAHUM ...

or.SP

Hanun4yune koppekunn
yCTaBKM

0. yctaBka 6e3 koppeKuum
ycTaBka+rpadguki
ycTaBka+rpaduk2
ycTaBka+rpaguk3
ycTaBka+rpadguk4

ycTaBka+rpaduké
ycTaBka+rpaduk7
ycTaBka+rpacumk8

1,3...6

LF.LU

CkopocTb Bbixoga Ha
yCTaBKy

1.
2.
3.
4.
5. yctaBka+rpaduks
6.
7.
8.
0..

.9999 [ea. nam./MuH]

1,3...6
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10 TexHun4yeckoe obcnyxmBaHne

MpoponmxeHne Tabnuubl A.1

Umsa HasBaHune OT1o6pa- 3Ha4yeHue (B Mogudmkauus, B
XXeHue KoHdcpurypartope, Ha LIN) KOTOpPOM 3TOT
Ha L2 napameTp yxe 3agaH
P.-SP | Tun ycTtaBku na 3HayeHne 1,3...6
YES MoLHoCcTb
b.CH. |HwxHas rpaHvua —9999...9999 [eq. n3m.]
L 3a/laHusa ycTaBku
b.CH. |BepxHsasa rpaHuua —9999...9999 [eq. n3m.]
H 3a/jaHusa ycTaBku
SP.LU | BHayeHune ycTaBku —9999...9999 [eq. n3m.] 1,3...6
UHcnekTopbl \ UHcnekTop Ne...\
Rel.a |[lMogkntoyeHHbIN K 0. He 3apencTBoBaH 2,4...6
nHcnekTopy B3O 1. BeixogHou anemeHT Ne 1
2. BbixogHow anemeHT Ne 2
3. BbixogHon anemeHT Ne 3
4. BbixogHot anemeHT Ne 4
5. BbixogHon anemeHT Ne 5
6. BbixogHou anemeHT Ne 6
7. BbixogHou anemeHT Ne 7
8. BbixogHown anemeHT Ne 8
MHcnekTopbl \ UHcnekTop Ne... \ Mpu cocTosiHuM ...
E. WMcnonb3oBaHue 0. He ucnoneayetcs 2,4...6
USE |wunHcnekTopa npu 1. UcnonbayeTtcsa
[JaHHOM COCTOSIHUK
LG.tY | Tun norukm npu gaHHOM 0. Npamas noruka 2,4...6
COCTOSIHUK 1. ObpaTtHas noruka
2. M-obpasHas
3. U-obpasHas
rF.Pt |Touka oTcyeTa noporos 0. otTHocuT.lMoporos 4...6
MHCNekTopa 1. abcon.noporu
Alij HwxHnin nopor oT —999 0o 9999 [ea. nam.] 2,4...6
Alij BepxHui nopor o1 —999 0o 9999 [ea. uam.] 2,4..6
BL.t |Bpems 6noknpoBku 1...900 [c] 2,4...6
(00:01...15:00 [muH])
Peructpatopsli \ Peructpatop Ne...
Ao.L |HwxHasa rpaHuua o1 —999 0o 9999 [ea. uam.]
JuanasoHa
perncrpaumm
Ao.H |BepxHsasa rpaHuua oT —999 fo 9999 [ea. nam.]
JuanasoHa
perncrpaumm
Er.St |CocTosiHMe npn aBapuu 0. BblkntoveH
1. BkntoyeH
OP.i Howmep BbIXxogHOrO 0. He 3apencrTBoBaH
arnemeHTa 1. BbixogHow anemeHT Ne 1
2. BbixogHou anemeHT Ne 2
3. BbixogHou anemeHT Ne 3
4. BbixogHon anemeHT Ne 4
5. BbixogHou anemeHT Ne 5
6. BbixogHou anemeHT Ne 6
7. BbixogHow anemeHT Ne 7
8. BbixogHou anemeHT Ne 8

Noruka NMPUHATUA peLueHns 06 aBapuum
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10 TexHn4yeckoe obcnyxmBaHue

MpopomxeHne Tabnuubl A.1

Uma HasBaHue

OT1o6pa-

3Ha4yeHue (B
KoHdpurypartope, Ha LIN)

Mogudmkaumus, B
KOTOpPOM 3TOT
napameTp yxe 3agaH

at.pr |pynnosown aTpubyT

0. He pepaktupyembiin, 3aBogCKOM
1. Pepaktupyemsin, 3aBogckom

2. He pegaktnpyembii,
[Nonb3oBaTenbckui

3. Pepaktnpyemsbin,
[Nonb3oBaTensLckui

Noruka npuHATUA pelieHns o6 aBapum \ Jlornka B o6bekTe Ne... \ Pewl. npu coctosiHuMm...

log.a |PeL. npu cocTosHUM. ..

0. Mnn
1.1

4,5

Bnoku LBA-aBapuu \ NapameTpsbi LBA-aBapuu

d.LBA | MnHnmansHO
Heobxogumoe
M3MEHeHMe BXoa-HoMn
BENUYUHbI

ot 0.001 no 9999

t.LBA |Bpems koHTpona LBA-
aBapum

1...600 [c]
(00:01...10:00 [muH])

Fpadmku \ Bxogbl rpachukoB

at.a2 |[pynnoBou aTpmbyT

0. He pepaktupyembiin, 3aBoackomn
1. Pegaktupyembin, 3aBogckom

56

2. He pepaktupyembin,
[Nonb3oBaTenbCcKkumn
3. Pegaktnpyembin,
[Nonb3oBaTenbCckumn

in.Gr | Bxopg rpaduka Ne...

. He nogkntoueH

. Beiuncnutens Ne 1

. Beluncnutens Ne 2

. Boluncnurens Ne 3
Bbluncnmtens Ne 4

. Beluncnutens Ne 5

. Boluncnurenb Ne 6

. Boluncnutenb Ne 7

. Beluncnutens Ne 8

. Bpems coctosHns obwekTta 1
10. Bpemsi cocTosiHus obbekTa 2
11. Bpems coctosiHust obbekTa 3
12. Bpems coctosiHus obbekTa 4
13. Bpemsi cocTosiHus obbekTa 5
14. Bpems cocTosiHus obbekTa 6
15. Bpems coctosiHus obbekTta 7
16. Bpems cocTosiHus obbekTa 8

©CONOUAWN=O

1,3...6

Mpadomkm \ Fpacbuk Ne...

Ch.At |pynnosow aTpubyT
nepe.a «padmkuny

0. He pepaktupyembiin, 3aBoackomn
1. Pegaktupyewmbiin, 3aBoackomn

2. He pepaktnpyembin,
Monb3oBaTtenbckui

3. Pepaktnpyemsbin,
lMonb3oBaTenbCckui

Node |4Yucno yanoBbix ToYek
rpadvka

or0p0 10

pacdumkm \ N'pacduk Ne... \ Touka Ne...

absc | X-BxogHasi BennynHa

o1 —999 o 9999

ordn |Y-koppeKkTupytoLiee
3HayeHune

ot —16383 go 16383

CeTeBble napameTpbl npuGopa
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MpoponmxeHne Tabnuubl A.1

Umsa HasBaHune OT1o6pa- 3Ha4yeHue (B Mogudmkauus, B
XXeHue KoHdcpurypartope, Ha LIN) KOTOpPOM 3TOT
Ha L2 napameTp yxe 3agaH
0.485 |Ipynnoeon aTpubyT 0. He pepaktupyembiin, 3aBogCcKomn
nepeBa «CeTteBble 1. Pepaktupyemsin, 3aBogckom
napameTpbl npubopa» 2. He pepaktupyembin,
Monb3oBaTtenbckuii
3. Pepaktnpyemsbin,
[Monb3oBaTenbLckuii
bPS | CkopocTb 06meHa 0. 2400 1...6
1. 4800
2.9600
3. 14400
4.19200
5. 28800
6. 38400
7.57600
8. 115200
[BuT/c]
LEn [JnunHa cnoBa gaHHbIX 0.7 1...6
1.8
PrtY |KoHTpomnb no4yeTHoCcT |na 0. OtcyTcTtBYeT 1...6
Eubn 1. YeTHOCTb
odd 2. HeyeTHoCTb
Sbit | KonuyecTtBo cTton-6mt 0.1 1...6
1.2
A.Len | Pasmep ceteBbix 0.8 1...6
agpecos 1.1
Addr |BasoBbin agpec or0po255npna.len=8 1...6
npubopa ot 0 0o 2047 npn a.len = 11
Rs.dl |3agepxka oTBeTa no ot 0 go 50 [mc] 1...6
RS-485
CnyxebOHble napameTpbl
doG |KonunuyectBo cOpo-coB 0...9999 1...6
no watchdog
220 Konuuyecteo 0...9999 1...6
nponagaHui NUTaHus
rES O6Lee konmyecTBo 0...9999 1...6
cbpocos
r.SrC |lNpunuynHa nocneaHero 0. e.res - BHeLWHWI Nepecbpoc 1...6
nepecbpoca 1. p-on — cbpoc Mo BKITHYEHMIO
nuTaHMA
0. dog — cpaboTtan cTopoxeBoWn
Tanmep
1. e.fltr — c6on obmeHa c BHelUHel
EEPROM
2. p.fltr — cbow cuctembl Tanmepos 1
LM’ oB
3. r.flir — noBpexaeHne faHHbIX B
ogsy
He pa3peLLeHHbIN K UCMONHEHUIO KO
behv |Peakuus npubopa Ha rLn Mepexopn B coctosiHne «PABOTA» 1...6
cliyHantoe SEaP Mepexon B coctosiHume «CTOM»
OTKIMOYEHNE NUTAHNS
FARCL Mepexon B cocTossHue «ABAPUA»
reeA BosBpart B TOT e pexunm
bL.rU |PyuHoe ynpasneHve on BrnokupoBka yctaHoBneHa
MOLLHOCTbIO oFF BnokupoBka cHsTa
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MpopomxeHne Tabnuubl A.1

Nma HasBaHue OT1o6pa- 3Ha4yeHue (B Mogudmkaumus, B
XeHue KoHdpurypartope, Ha LIN) KOTOpPOM 3TOT
Ha L2 napameTp yxe 3agaH
al.re |Homep B3, Ha koTOpbIN 0. He 3apenctBoBaH 1...6
nogaeTcs aBapuiHbIN 1. BbixogHon anemeHT Ne 1
curHan 2. BbixogHou anemeHT Ne 2
3. BbixogHou anemeHT Ne 3
4. BbixogHot anemeHT Ne 4
5. BbixogHon anemeHT Ne 5
6. BbixogHou anemeHT Ne 6
7. BbixogHou anemeHT Ne 7
8. BuixogHon anemeHT Ne 8
Str.s | 3anyck nporpamm no 0. 3anpelueH
cetu 1. PaspelueH
HocTyn ¢ nepeaHen naHenu
A.Mes | ATpnbyTbl gocTyna K 0. Tonbko no naponto
aepey «Bxoabi» 1. YUteHne 6e3 napons
2. MNMaponb He HyXeH
A.CAL | ATpubyTbl gocTyna K 0. Tonbko no naponto
aepeBy 1. UteHne 6e3 napons
«Bbluucnurenn» 2. Maporb He HyxeH
A.OBJ | ATpnbyThl gocTyna K 0. TorbKo No napornto
obbekTam 1. YUteHwne 6e3 napons
2. [Napornb He Hy>eH
pa.b4 | ATpnbytsl goctyna AHP 0. Tonbko nNo napono
1. YUteHne 6e3 napons
2. [Naposnb He Hy>eH
pa.pr | Atpnbytsl gocTtyna K 0. Tonbko no naponto
aepesy «Jlorvka 1. YUteHue 6e3 napons
NPUHATUA peLleHus 0o 2. Mapornb He HyxeH
aBapum»
pa.a2 |AtpubyTbl JocTyna K 0. Tonbko No napornto
nepesy «Bxogpbl 1. YUteHne 6e3 napons
rpacunkoB» 2. Maponb He Hy>XeH
A.485 | ATpubyTbl gocTyna K 0. Tonbko no naponto
aepesy «CeTeBble 1. YUteHue 6e3 napons
napameTpbl npubopa» 2. [Napornb He Hy>eH
pa.cf |ATpnbyTbl gOCcTyna K 0. Tonbko no naponto
hepeBy CMeHb 1. YUteHue 6e3 napons
KOHUrypauuim 2. Mapornb He HyxeH
MapameTpbl MHAUKaL KN
ind.r |YacTtoTta o6HOBRNEHUS 0...60 [c] 1...6
nHAnKaumm (00:00...1:00 [MuH])
3HayeHue 0.00 cooTBeTCTBYET
OOHOBNEHMIO NHAMKALUN
HEenocpeaCTBEHHO Nocre N3aMepeHust
ind.S |Koa BngumocTtun or1003 1...6
napameTpoB
ind.t | Bpems unknuyeckomn 1...600 [c] 1...6
MHanKaumm (00:01...10:00 [MuH])
dP MHaonkaums or0go3 1...6

Bbluncnimtens Ne...
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Ta6bnuua A.2 — OnepatuBHble napameTpbl: MakcumanbHbIN ypOBEHb JOCTyna

Umsa

HasBaHue

UHpekcauus

Twun 3HavyeHus

rEAd

3Ha4yeHune ¢
n3mepuTens

0,1 (no namepuTensm)

CtaHgapTHbI 4-x banToBbin float (IEEE).
Kogbl NCKMOYNTENBHOM CUTYaLUK:

0x0 - 3HayeHne 3aBeOMO HEBEPHO

0x6 - [laHHble He roToBbI

0x7 - [laTymK OTKITO4EH

0x8 - Benvka Temnepatypa cBOGOAHbIX
koHuoB TT1

0x9 - Mana Temneparypa cBo60AHbLIX KOHLIOB
T

0xA - Bbl4MCEHHOE 3HAYEHNE CIIULLKOM
BEIUKO

0xB - BbluncrneHHoe 3HayeHre CAmLLKOM Marno
0xC - KopoTkoe 3amblkaHne

0xD - O6pbiB gaTunka

OxE - OtcyTcTtBue ceasn ¢ ALIMN

O0xF - HekoppeKTHbIl KannbpoBOYHbIN
KoabhuUmeHT

r.CAL

3HayveHue,
nogcynTaHHoe
BblYMCIIUTENEM

0..7 (no BbluMCTIUTENSAM)

CrtaHpapTHbin 4-x 6antosbin float (IEEE).
Kogbl NCKOYNTENBHOM CUTYaLuK:

0x0 - BbIYMCIIEHNE HEBO3MOXHO

0x6 - [laHHblE He roToBbI

0x8 - Benvka TemnepaTypa cBOOOAHbIX
koHuoB TI1

0x9 - Mana Temnepartypa cBo60AHbLIX KOHLIOB
T

0xA - BbluncrneHHoe 3Ha4eHNe CrULLKOM
BENMKO

0xB - Bbl4MCneHHOe 3Ha4YeHne CANLLKOM Marno
0xC - KopoTkoe 3amblkaHune

0xD - O6pbIB AaTt4ymnka

OxE - OtcyTtctBue cesau ¢ AL

0xF - HekoppeKTHbI KannbpoBOYHbIN
KoathdMUNEHT

pynna 500000x - ownbKM BbIMUCTIEHNS
0x5000000 - HeBepHOE KONNM4YECTBO BXOLOB
0x5000001 - OTknNtoYeH BXOA BblYMCIIUTENS
0x5000002 - OTKNIOYEH AaTuKK,
NCNoNb3yeMbIn BblYUCIUTENEM

0x5000003 — He cooTBETCTBYIOT AaT4UMK U
BblYUCIUTEND

0x5000004 - OTKNOYEH GUNLTP,
NCNONb3yeMbIN BbIYUCIIUTENEM

0x5000005 - HegonycTumblin chopmaT JaHHbIX
dunsrpa RS485

0x5000006 - Mana Temnepatypa Cyxoro
TepMoMeTpa

0x5000007 - Benuka TemnepaTypa Cyxoro
TepMOMeTpa

0x5000008 - Mana TemnepaTtypa BnaxHoro
TEpMOMeETpa

0x5000009 - Benuka Temneparypa BNaxHOro
TepMoOMeTpa

0x500000A - Boluncnutenb OTKNOYEH
0x500000B - Ha Bxoge BblYMCANTENS KOPHS
oTpuuaTensHoe YNcno

0x500000C - HeBepHO 3agaH MHAEKC gaT4ymnka
0x500000D - HeBepHO 3agaH MHAEKC CETEBOMO
dunstpa

rd.rg

CocTosiHue
perncrparopa

0..7 (no peructpatopam)

CrangapTHbin 4-x 6antoBbiv float (IEEE). Mpw
onpoce HepaboTaroLero (OTKMHYEHHOrO)
kaHana Bblgaert 0.
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MpopomxeHne Tabnuubl A.2

Nma

HasBaHue

Nupekcauunn

Twun 3Ha4yeHus

r.Out

3HayeHue Ha
Bbixoae NC

0..7 (no NC)

CraHpapTHbin 4-x 6antoBbi float (IEEE).
Koapbl nckniounTenbHOM cutyauuu:

0x0 - 3HayeHne 3aBe4OMO HEBEPHO

0x1 - MNonbITka 3anucaTb B NapameTp
HeBepHoe 3HayveHue

Set.P

3HayeHve c ycTaBku
perynsTopa

0..7 (no perynatopam)

CrtangapTHbin 4-x 6antosbin float (IEEE).
Koabl MCKNIOUMTENBHON CUTYaLun:

0x6 - [laHHble He roToBbI

0x3000001 - y perynatopa oTcyTCTBYET
ycTaBKa (perynstop He paboTaeT B AaHHbIN
MOMEHT)

0x3000002 - y perynatopa yctaBka TvMna
«MOLLHOCTb»

r.St

CocTosiHMe obbekTa

0, 1..8 (no obbekTam)

0. Run
1. Stop
2. Fail
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MpunoxeHne b. N3mepeHne BNaXXHOCTU NCUXPOMETPUYECKUM METOAOM
OTHOCUTENbHAs BNaXXHOCTb BbIYNCNSAETCS B npm60pe Nno NCUXpoMeTpn4eCKomMmy MeToay.

McuxpomMeTpuyecknin MeTog OCHOBaH Ha M3MEPEeHWN PasHOCTM TEMMepaTyp CyXOro 1 BraXKHOro TePMOMETPOB.
TemnepaTypa BnaXHOro TEepMOMETpa BcCerga Hwke TemnepaTypbl CyXOro u3/3a ucnapeHuss Bodbl C
noBepxHoCTM uTunsa. Yem cywe Bo3gyx (BMaXHOCTb HMXKE), TEM WHTEHCMBHEE WcnapsieTcs Boda C
NOBEPXHOCTU DUTUNA, TEM HIKE TemnepaTypa yBrnaxHsSIeMoro TepMoMeTpa.

N3 cywiecTByOWMX NOYIMNUPUYECKMX MCUXPOMETPUYECKMX (DOPMYN BbiBedeHa obLuenpuHsaTas dopmyna
OTHOCUTENBHOW BNaKHOCTK:

rae ¢ — OTHOoCUTerbHasA BI1laXXHOCTb BO3yXa, %;

EBnax. — makcumanbHO BO3MOXHOe napuuvarnbHoe [aBrieHuwe BOAsHOrO Mmapa npu Temnepatype Bosgyxa
Tenax., °C;

EBJIa}K. . A- p- (Tcyx. - TBJI&)K.)
Ecyx. Ecyx.

¢ =

Ech. — MakKCnMalibHO BO3MOXHO€ napumnanbHOe gaBlieHne BOOAHOIo napa npu reMmneparype so3gyxa Tch.,
OC.

p — aTMocdepHoOe AaBneHune;
Tcyx. — Temnepatypa cyxoro TepMmomeTpa, °C;
Tenax. — TemnepaTypa BraxxHoro TepmomeTpa, °C;

A — ncuxpomeTpuyecknii KOSPMULIMEHT (NCUXPOMETPUYECcKasi NMOCTOSIHHaSA).
EBnax. n Ecyx. — koadumumneHTbl, KOTOpble NpubOp BbIMMCNSAET MO W3BECTHbIM TBnax., Tcyx. v Aap.
MokasaHnst NCMXPOMETPUYECKOTro AaTyumka ByayT TOYHee, ecnn ecTb AaT4YUK AaBNEHUS.

[NcuxpomeTpudecknin KOIPUUNEHT A 3aBUCUT OT MHOMOYMCIIEHHLIX (DaKTOPOB, BMSAKOLMX Ha Tenso- u
MaccoobMmeH YyBCTBMTENBHOMO 3fieMeHTa “BNaXHoOro” TepMOMETpa C OKpy»KatoLLen cpeaoi:

* pasmep 1 opma YyBCTBUTENBHOIO 3NeMeHTa yBNaXXHEHHOro TepMOMETPa;

*  BUWA W COCTOSAHMS CMavMBaemoro puTuns;

* TemnepaTtypa cMadyusaroLen Bodbl U TENONPOBOAHOCTU PUTUNS;

*  BNUSHWS TEMMOBOW paanaumm.

Cpeaon BHelwHUX hakTopoB Haubonbluee 3HaYeHUEe MMEET CKOPOCTb BO3OYLUHOrO MoToka, obayBatoLlero
YBMNaXHEHHbI TepmomeTp. Ecnn oHa Gonbwe 2,5 m/c, To koadhduumeHT A npubnmxkaerca K BenuuMHe
~0,0064 1/°C.

Ecnn obpyBa HeT, TO KO3(bUUMEHT A CUNBHO BO3pPaCTaET, MO3TOMY PEKOMEHOYETCA YCTaHaBNMBaTb
NPUHYANTENBbHY BEHTUNAUMIO. B npubope 3HavyeHne A ycTaHaBnuBaeTcs — B ananasoHe 0,0064...0,008 1/°

«Cyxon» n «BnaxHbl» gaTynmky TeMmnepartypbl CregyeT KpenuTb OauH Hag ApYrMM Ha pacctosiHum 50...100
MM, nepneHaukynapHo wunn napannenbHO CTeHKe (CM. PUCYHKMN HVI)Ke). |-|0ﬂ «BnaXHbiM» AOaT4nKoOM
nomMeLlaeTcs pesepByap C BOOOW, B KOTOPLIN ONyCKaKT YBMAXKHSOLWMIA (OUTUNMb, 3aKPbIBAIOLLMIA AaTHMK.

PucyHok b.1 — KpenneHue gaT4ymMkoB Temnepatypbl NeprneHAuKYnspHO CTeHKe
Kamepbl
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PucyHok b.2 — KpenneHue gaTymMkoB TeMmnepatypbl napannesibHO CTeHKe KaMepbl

PesepByap M3rotTaBnnBaeTcs U3 HepXXaBeloLen CTanu, OLMHKOBAHHOrO Xeresa, TepMOCTOWKON NnacTMacchbl,
CTeKra Unu Opyroro CTOMKOTO K YCNOBUSIM aKCMyaTauumn matepuvana, He BblAensoLLEero BpeaHbIX BellecTsa.

YBRaXKHAOLLNNA (bI/ITMJ'Ib pekomMmeHOoyeTCA WU3rotaBnmBatb U3 TOHKUX HeoTbeneHHbIX XJ'IOI'I‘-IaT06yMa)KHbIX
TKaHen — Mapnu, batucTa, MyCnuHa, — obnaparmolmx MakcumarnbHOW BcacbiBaloWENn CMOCOBHOCTLIO.
duTunb gomkeH 3aKpbiBaTb '-IyBCTBVITeJ'II:HbIVI ANeMeHT N MakCMalbHY nrowiaab NoBepXHOCTU AaTyuKa.

Ona cHwkeHMs nnowagyM ucrnapeHuss Bodbl U3 pesepByapa peKkoMeHOyeTcsl «OyTbiNoYHbINY npodusb
pesepByapa. 55 nonosiHeHUsi pesepByapa MOXHO CMOHTMPOBATbL BHE KamMepbl AOMOMHUTENbHBIA pe3epsyap

Y COEAUHUTL C BHYTPEHHUM (CM. PUCYHKU HUXKE).

PucyHok B.3 — ®opma pesepByapa ¢ «OyTbISIO4YHbIM FrOPFIOM»

PucyHok B.4 — KoHCcTpyKUuus pe3epByapa AnsA BoAbl, He Tpebylolas BXxoaa B Kamepy
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