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Mpepynpexaarowme cooodLeHUsA

B gaHHOM pyKkOBOACTBE NPUMEHSIOTCA CreaytoLmne npeaynpexaeHus:

OMNACHOCTb
A KntoueBoe cnoso OMNMACHOCTDb coobLiaeT 0 HenocpeaCcTBEHHOM yrpo3e
OonacHoW cuTyauuu, kotopas NPUMBEAET K CMEPTU UMW CEPbE3HON TpaBMe, eCiin ee
He NpeaoTBPaTUTD.

BHUMAHUE
KntoueBoe cnoso BHUMAHWE coobuiaeT 0 noTeHUMansHO onacHOW cutyauum,
KOTopasi MOXeT NpMBECTU K HebOoNbLLIMM TpaBmam.

NPEQYNPEXDODEHUE
KntoueBoe cnoso MNMPEOYIMPEXXOEHWE coobujaeT o noTeHUnanbHO onacHomn
cuTyaumun, KoTopasi MOXET NPUBECTU K NOBPEXAEHUIO UMYLLECTBA.

NMPUMEYAHUE

Kntouesoe cnoso NMPUMEYAHUE obpaliaeT BHMMaHMe Ha NonesHble COBETHI U
pekoMeHaaumu, a Takke nHopMaLmio Ans apdeKkTMBHOM 1 6e3aBapuinHOi paboTbl
o6opynoBaHus.

M e b

OrpaHquHMe OTBETCTBEHHOCTU

Hn npu kakmx obctoatensctBax OOO «[pousBogcTBeHHoe ob6veanHeHne OBEH» un ero
KOHTpareHTbl He ByayT HeCcTu pUAMYECKYD OTBETCTBEHHOCTb M He OyayT mpusHaeaTb 3a cobow
Kakvne-nmbo obssatenbcTBa B CBA3M C MOObIM yLep6oM, BO3HUKLLUM B pe3ynbTaTe YCTaHOBKU UIn
MCrnonb30BaHusi Npubopa ¢ HapyLLeHeM AeCTBYOLWE HOPMATUBHO-TEXHNYECKON AOKYMEHTaLMN.




Ucnonb3yemble abbpeBMaTypbl

A[l — aKTMBHbIV JaTuuK;

BY — BbIxogHOE YCTPOWCTBO;

WNY — nameputenbHoe yCTPONCTBO;

KXC — komneHcaums XonogHoro cnasi;

J1Y — nornyeckoe yCTPONCTBO;

HCX — HoMuHanbHasi cTaTuyeckasi XapakTepucTumka;
TN - npeo6pasoBarensb TEPMOINEKTPUYECKUI (Tepmonapa);
TC — TepMOMETP CONPOTUBNEHNS;

TCM — TepMOMETpP CONPOTUBIEHNSA MEOHBIN;

TCI — TepMoMETp CONPOTUBIEHMS NNATUHOBLIN;
LLAN — undpoaHanorosbi npeobpasosaTens;

LW — undppoBson nuagukatop.

BBepeHune

Hactosiwee PykoBOACTBO MO 3KChfyaTauuym npedHasHayeHo ANs  O3HAKOMITeHWs
obcnyxuBaloLero nepcoHana € YCTPOWCTBOM, MPUHUMIOM [eACTBUSI, KOHCTPYKUMENR,
paboTon W TexHW4YeckMM 0OCMyXMBaHMEM YHUBEPCANIbHOIO BOCbMWKaHANbHOIO BO
B3PbIBO3aLUMLLEHHOM ucnonHeHun TPM138B, B pancHenwem no TEKCTY WMMEHyemoro
«npunbop» unn « TPM138B».

MogkntoyeHne, perynnuposka u TexobcnyxmBaHvue npnbopa JOMmKHbI MPOU3BOANTLCS TOMBLKO
KBanMduLUMpoBaHHLIMK CrieumanncTamm nocre NpoyYTEHWs HACTOSALLEero pykoBOACTBa MO
aKcnnyaraumu.

MpunGop BeinyckaeTcs cornacHo TY 4211-017-46526536-2006.

Ha npubop wnmeetca ceptudmkar cootseTcTBusA B3pbiBo3awmte Ne RU C-RU. 'B08.
B.00531.

Mpunbop nsrotaBnmeaeTcs B pa3nuyHbIXx MoanrKaumsx, 3awmndpoBaHHbIX B KOLE MOMHOM0
YCNOBHOro 0603HaYeHUs:

TPM138B-X — npnbop B kopnyce LnToBoro kpennenus LW4.

rae X — TMn BCTPOEHHbIX BbIXOAHbIX YCTPONCTB.

Tunbl BCTPOEHHbBIX BbIXOAHbIX YCTPOUCTB X:

P — pene anekTpomarHuTHoe.

K — onTonapa TpaH3ucTopHas n-p-n-tuna.

C — onTonapa cMMMUCTOpHas.

M — undpoaHanoroBbit NnpeobpasoBaTtenb«napamMmeTp-Tok oT 4 4o 20 MA».

NPEAYNPEXOEHUE

(D Mpun HeobxoaMMOCTM NPUBOP KOMMNEKTYETCS BbIXO4HBLIMU YCTPOUCTBaMM
pasnuyHoro Tuna. TpebyeMble yCTporcTBa AOMKHbI BbITh NepedncreHbl npy 3akase
C yKasaH1eM KOMnnM4ecTBa Kaxaoro Tmuna.

Mpumep o06o3HaveHmsa npubopa npu 3akase:

TPM138B-P — 3aka3aH npnubop ¢ BOCEMbIO 3M1EKTPOMAarHUTHLIMW pene.

TPM138B-MMMUPPPP — 3aka3aH npubop c vetblipbMs LA «napameTp-Tok 4...20 MA» 1
YeTbIpbMS 3MEKTPOMarHUTHLIMW perne.



1 HasHauyeHune n pyHKUUN

Mpubop npenHasHayeH AN MNOCTPOEHUsI

aBTOMaATU4YECKUX CUCTEM

KOHTpoOns

n

perynnpoBaHuna TeXHONOINrM4YeCKnx npoueccoB B pasimiMyHbIX obnacTtax NPOMBbILUNEHHOCTH, B

CenbCKOM U KOMMYHasrlbHOM XO3SIMCTBE.

MpuGop BLINOMHSAET CreayoLMe OCHOBHbIE (OYHKLMN:

* KOH(PUryprpPOBaHME PYHKLMOHAMBHOM CXeMbl U pedakTUpoBaHue paboUnx
napaMeTpoB C NOMOLLbIO BCTPOEHHOM KnaeuaTypbl yrpaeneHus;

* uUsMepeHune (*)VI3VIHGCKI/IX napamMeTpoB KOHTPONMPYyeMbIX BXOAHbIMU NepBUYHBbIMU

npeobpasoBaTtensmu, ¢ y4eTom HenuHerHocTn nx HCX;

* UMdpoBas puUnsTpauma U KOpPeKLMa N3MEPEHHbIX 3HAYEHUIN AN yCTpaHeHus

norpeLLHocTewn;

* oTOGpaxeHne pesynLTaToB U3MepPeHUit U 3aaHHbIX NapaMeTpoB Ha BCTPOEHHOM
CBETOAMOAHOM YeTbipexpaspagHom LIU;

* BbIBOZ, MH(hOpMaLuK 0 HeucnpaeHoOCTSX Ha LW 1 aBapuitHasa curHanusauus;

* yNpasreHme BHELUHNMUN UCNIONHUTENbHBIMU MEXaH3Mamun 1 yCTponcTBaMm no

3ajJaHHbIM 3aKOHaM perynmpoBaHnA;

* py4HOe ynpasiieHne NCNonHUTENbHbIMN MEXaHNU3MaMun n yCTpOI;ICTBaMVI C NOMOL b

KHOMOK;

* nepenaya KoMnboTepy UHPOPMaLIMKN O 3HAYEHMSIX KOHTPONMPYEMbIX AaTYMKamMm
BESIYMH 1 YCTaHOBIEHHBIX paboynx napameTpax, a Takke HacTpoika napaMeTpoB C

MK;

* nogaepkka npotokonos o6meHa OBEH, Modbus-RTU (Slave) n Modbus-ASCII

(Slave);

* COXpaHeHune 3a4aHHbIX MapameTpoB B 3HEProHe3aBNCHMMON NaMATK.
Mpunbop BbLINOMHEH C B3pbIBO3ALWMTON BUAa «McKkpobesonacHas anekTpudeckas uenb» (i),

YPOBHEM B3PbIBO3ALLMLLEHHOCTY «OCOB0B3pbIBO3aLLMLLEHHBINY (a) kaTeropum IIC.
TPM138B ycTaHaBnusatoT BO B3pbiBO6E30NacHO 30He.

2 TexHun4yeckme XapakKTepuCcTuku n ycrioBus akcnnyartauyumum

2.1 TexHMYECKME XapaKTEPUCTUKU

Ta6bnuua 2.1 — O6LWKe XxapaKTePUCTUKUN

HanmeHoBaHue 3HavyeHune
[nanasoH nepeMeHHOro HanpsXeHnst NMTaHus 100...245B
(vacToTon 47 ... 63 I'y)
MoTpebnsiemas MoLLHOCTb, He Bonee 12 BA
KonnyecTBo namepuTenbHbIX BXOA0B B Npubope 8
Bpewms onpoca ogHoro kaHana, He 6onee 0,6 cek

HanpsixeHne BCTPOEHHOMO UCTOYHMKA NUTaHNs
aKTUBHbIX NpeobpasoBarenew (4aT4YMKoB)

(24+3) B nocTosiHHOrO TOKa

ToK BCTPOEHHOMO UCTOYHMKA NUTaHWS aKTUBHBIX
npeobpasoBarener (4aT4nkoB), He bonee

4 kaHana no 40 MA Kaxabln

HanpsixeHne BCTPOEHHOro UCTOYHMKA MUTaHNs
LIAT n BHELWHMX yCTPONCTB

(24+3) B nocTosiHHOrO TOKa




MpopomnxeHue Tabnuubl 2.1

HaumeHoBaHue 3Ha4yeHue
Tok BCTPOEHHOrO MCTOYHUKa nutanusa LIATM n 150 mA
BHELLUHMX YCTPONCTB, He bonee
MHTepdenc cBasm ¢ KOMNbLITEPOM RS-485
CkopocTb nepefaymn aaHHbix no RS-485 2,4;4.8;9,6; 14,4; 19,2; 28,8; 38,4; 57,6;
115,2 kbut/c
MpoTokonbl obmeHa no RS-485 OBEH, Modbus-RTU, Modbus-ASCI|
[abapuTHble pa3mepbl kopryca LL4 96 x 96 x 145 mm
CreneHb 3aWwumThbl KOpnyca (CO CTOPOHbI NTMLIEBON IP54
naHenwm)
Macca, He 6onee 1,0 kr

Ta6bnuua 2.2 — [JaT4nku n BXoAHble cUrHanbl

[aTynk unu BXogHowM [Onana3oH uamepeHun | 3HayeHue eauHuULbl |lpeaen oCHOBHOM
curHan Mnaguwero paspsaga** npuBeaeHHOMN
norpewHocTH, %
TC vnu TN no FOCT 6651-2009***
Cu 50 (a=0,00426 °C-1)* |-50...+200 °C 0,1°C
50M (a = 0,00428 °C-1) —-190...+200 °C 0,1;1,0°C
Pt 50 (a = 0,00385 °C-1) —200...+750 °C 0,1;1,0°C
50M (a = 0,00391 °C-1) —200...+750 °C 0,1;1,0°C +0.25
Cu 100 (a = 0,00426 °C-1) |-50...+200 °C 0,1°C
100M (a = 0,00428 °C-1) —190...+200 °C 0,1;1,0°C
Pt 100 (a = 0,00385 °C-1) |-200...+750 °C 0,1;1,0°C
10001 (a = 0,00391 °C-1) —240...+750 °C 0,1;1,0°C
TepmoanekTpuyeckue npeobpasosartenu no FOCT P 8.585-2001
TXK (L) —200...+800 °C 0,1;1,0°C
TXKK (J) —200...+1200 °C 1,0°C
THH (N) —200...+1300 °C 1,0°C 10,5
TXA (K) —200...+1300 °C 1,0°C (£0,25)*
TAM(S) 0...+1750 °C 1,0°C
TBP (A-1) 0...+2500 °C 1,0°C
CurHan NnocTosAHHOro HanpsXXeHUs
-50...+50 mB 0...100 % 0,1% 10,25

YHudmumposaHHblie curHanbl no NOCT 26.011-80




MpoponxeHue Tabnuubl 2.2

[OaTtyuk unv BxogHom Ounana3oH namepeHunt | 3HavyeHue eauHuubl |lMpeagen ocHOBHOM
curHan mnaglwero paspsga** npuBeAeHHOMN
norpewHocTH, %
0..1B 0...100 % 0,1 %
0, 0,

0..5mMA 0...100 % 0,1% £0.25
0...20 MA 0...100 % 0,1%
4..20 mA 0...100 % 0,1%
MpumeyaHus

* TemnepaTypHbIn k0adppuumneHT TC — OTHOLLEHME pa3HULbl CONPOTUBIIEHWI AaTYMKa, U3MEPEHHbIX

npu Temneparype 100 n 0 °C, k ero conpotusnexuto, nameperHomy npu 0 °C (Ro), AeneHHoe Ha

100 °C v oKkpyrneHHoe o NATOro 3Haka nocrne 3ansaToun.

** npu Temnepartype Boiwe 999,9 n Hxke MuHyc 199,9 °C LeHa eanHULbI MNaaLlero paspsaa pasHa

1°C.

*** nonyckaeTcsi NpyMeHeHne HecTaHaapTusoBaHHoro megHoro TC ¢ Ro = 53 Om, a =0,00426 °C -1 n
Onana3oHoM namepexun ot muHyc 50 go +180 °C.

**** OCHOBHas NpuBegeHHasi MorpeLLHOCTb 63 KoMNeHcaL MM XonoaHoro cnasi.

Ta6bnuua 2.3 — BbixogHble ycTporcTBa

HaumeHoBaHue BY TexHu4yeckue 3HayeHune
(ob603Ha4eHune TUNA) XapaKTepucTUKN
Pene anektpomarHutHoe (P) MakcrManbHbI TOK Harpyskm 4 A
MakcrmanbHoe HanpspkeHne 250B 50y
Harpysku NnepemMeHHOro Toka, He 1 cos @ >0,4
MeHee
MakcrmanbHoe HanpspkeHne 30B
Harpysku NOCTOSHHOTO TOKa, He
MeHee
OnTtonapa TpaH3nMCTopHas MakcrManbHbI TOK Harpysku, 400 A
n-p-n-tuna (K) He MeHee
MakcmumanbHoe HanpsikeHue, 60 B
He meHee MOCTOSIHHOTO TOKa
OnTonapa cummctopHas (C) B pexvme ynpaBneHusi BHELUHUM CUMUCTOPOM:
TOK (NpU ANUTENbHOCTH 400 mA

umnynbca He 6onee 2 Mc n
yactote (50 £1) 'u), He meHee

OeucTByloLLee HanpshkeHne, He 250 B, 50 I'y,
MeHee

B pexume KoMMyTauum Harpy3ku:

TOK Harpy3ku, He MeHee 40 A
[OenCTByloLLee HanpshKeHne, He 250 B, 50 'y,
MeHee




MpoponxeHue Tabnuubl 2.3

HaumeHoBaHue BY TexHu4yeckue 3HauyeHune
(o603HauyeHue TMNa) XapaKTepUCTUKN
LIAMN «napameTp-Tok» (A1) BbixogHoM curHan nocTosiHHOro oT 4 go 20 mA

TOKa
ConpoTuBneHne Harpysku ot 0 go 1300 Om
HomwuHanbHoe conpoTueneHne 700 Om
Harpysku
HanpspkeHne nutanusa LIAT o110 B0 36 B
HomuHanbHoe HanpsixeHvne (24,0+3,0)B
nuTaHuns LIAT

Tabnuua 2.4 — NMapamMeTpbl MCKpoGe3onacHbIX Lenewn

BHelHMe Knemmbl Bxoabi 1 -8 Bbixoabl B1 - B4
HanpspkeHne xonocToro xoga 59B 28,4B
U0, He 6onee
Tok KOpOTKOro 3aMbikaHus 10, He 500 MA 100 mA
bonee
MakcrManbHas BHELWHAS 0,2 mk® 0,04 mk®
emMKkocTb CO
MakcumanbHas BHELLHAS 1,0 MIH 1,0 MlH

WHOYKTMBHOCTL LO

MakcumanbHast MoLHoOCTb P 1,5 Bt 1,5 Bt

2.2 YcnoBusA aKcnnyarauum

MpunbGop akcnnyaTnpyeTcs Npu crnegyoLwmx yCroBusix:
* 3aKpbITble B3pbiBOOE30NacHbIe NoMeLLeHNs 6e3 arpeCcCrBHbBIX MAapOB U ra3os;
* TeMnepartypa oKpyxaroLiero sosgyxa ot +5 go +50 °C;
* BEPXHWI Npeaen OTHOCUTENbBHOW BraXHOCTM Bo3ayxa: He 6onee 80 % npu +35 °C 1
6onee HU3KUX TeMnepaTypax 6e3 KoHAeHcaLWmn Bnaru;
* aTMocdhepHoe gaenexne ot 84 go 106,7 klMa.

Mo ycTOMYMBOCTM K KNMMAaTUYeCKMM BO3AEWCTBMAM MpW  3Kchnyataumm npubop
cooTBeTCTBYeT rpynne wucnonHeHus B4 no [OCT 12997-84. [lo ycTtomuuMBOCTM K
MexaHU4eckuM BO3OEWCTBMSM MNpU  3Kcnnyatauum npubop COOTBETCTBYET rpynne
ncrnonHeHnsa N1 no FOCT 12997-84.

3 MepbI 6e3o0nacHocTH

BHUMAHUE

Ha knemmHumKe NpucyTCTBYET OMacHOe AN XXU3HU HanpshkeHne BennynHom go 250
B. INobble nogkntoveHms K npubopy 1 paboTkl MO ero TEXHNYECKOMY 06CnyX1MBaHUIO
cnegyeT NPOU3BOAUTL TOMBKO MPU OTKIIOYEHHOM NuTaHuy npubopa.



Mo cnocoby 3alnTbl OT MOPaXEHWNS ANEeKTPUYECKUM TOKOM NpMBop cooTBeTCTBYET Knaccy |l
no MOCT 12.2.007.0-75.

Mpun akcnnyaTauumn, TEXHUYECKOM OOGCnyXvBaHUM U noBepke Heobxogumo cobniogaTb
TpebosaHusa FOCT 12.3.019-80, MpaBun akcnnyaTauum anekTpoycTaHOBOK NOTpebuTenei n
MpaBun oxpaHbl TpyAa Npu aKCnyaTaLmmn anekTpoycTaHOBOK NoTpebuTenei.

He ponyckaeTrcsa nonagaHve Brnarv Ha KOHTaKTbl BbIXOAHOTO pasbema M BHYTPeHHWe
anekTpoanemeHTbl Nnpubopa. 3anpelyeHo ucnonb3oBaTb NpMBOP B arpeccMBHbIX cpeaax C
cogepxaHmem B atMocdepe KUCroT, LenoYen, macen u T. f.

JIVHMKM CBA3M C JaTyMKaMu BO B3pbIBOOMACHOW 30HE MOAKMYaloTCs K NpuGopy TOmnbKo
Yyepes pasbeM ¢ MapKMpoBKoK «/ckpobesonacHble Lenuy».

4 YcTaHOBKa npubopa wutoBoro kpenneHus L4
[ns ycraHosku npubopa cnepyer:

1. MoaroToBUTb Ha LLMTE yrpaBrieHUst MECTO
NSt ycTaHoBKM Npubopa (CM. pucyHokK 4.2).

2. YCTaHOBUTb NPOKIaAKy Ha paMKy npmubopa
nns obecneyveHns crenenn 3awmTsl [P54.

3. BctaButb npubop B cneumansHoO
noaroToBneHHoe OTBEPCTME Ha NULIEBON
naHenu wura.

4. BctaBuTb hnkcaTopbl N3 KOMMSEKTa
nocTaBKM B OTBEPCTUS Ha BOKOBbLIX CTEHKaxX
npubopa.

5. C ycunuem 3aBepHyTb BUHTbI M4 x 35 13
KOMMNMeKTa NOCTaBKN B OTBEPCTUAX KaXKO0ro
dumkcaTopa Tak, 4Tobbl npubop 6N NNOTHO
npwKaT K NMUEeBOV NaHenu wuTa.

[emoHTaxx npubopa cnenyetr npoussBoauTb B

06paTHOM MOPSAKE. PucyHok 4.1 — MoHTax npubopa
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PucyHok 4.2 — FaGapuTHble pa3mepbl kopnyca L4

Bua csagun Bug cnepeaun Bug c6oky
YnnotHexune
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PucyHok 4.3 — NMpu6op B kopnyce LL|4, ycTaHOBNEHHbIN B LUMT TONLWUHON 3 MM

5 MNoaknoyeHue
5.1 PekomeHpauuu no NnoaKno4YeHUIo

Ona obecnevyeHuss HageXHOCTU 3ANEKTPUYECKUX COeOMHEHUN cregyeT WCnonb3oBaTb
MeaHble MHOToXunbHble kabenn. KoHubl kabenen cnegyet 3a4UCTnUTb, NOTOM 3anygunTb UX
WK UCnosb3oBaTh kKabenbHble HaKOHEYHUKM.

TpeGOBaHMﬂ K CeYEHUsAM Xun kabenen YKa3aHbl Ha PUCYHKE HUXe.

1"



HaKOHEYHUK

0,5...1,5 Mm? L, 02..15um? ! 0,2...1,5 Mm?
= < <

x=7..8Mm

1) OAHOXUMbHbI 2) MHOTOXUMbHBIi 3) MHOrOXUMbHbIit
kabenb kabenb Kkabenb ¢ HaKOHEYHNKOM

PucyHok 5.1 — Tpe6oBaHUsA K ce4eHUsiM Xun Kabenen

O6wwne TpeboBaHNS K TIMHUSM COeaNHEHWIA:

* BO BpeMsi NPOKNaakn kabenew cregyeT BolOENWUTb NTIMHUN CBA3M, COEAMHSALLNE
npnbop C AaT4YMKOM B CAMOCTOSITENBHYH Tpaccy (M HECKONbKO Tpacc) 1
pacnonoXxuTb ee (Mnu Nx) oTAENbHO OT CUNOBLIX Kabenen, a Takke OT kabenen,
CO34aloLLMX BbICOKOYACTOTHbIE Y UMMYTbCHbIE MOMEXMU;

* ANs 3aWunThl BXOO0B Npubopa OT BMUSAHNS MPOMbILLIIEHHbLIX 3NIEKTPOMarHUTHbBIX MOMeX
NHUK cBA3M Npubopa C AaTYMKOM creayeT aKkpaHUpoBaTh. B kayecTBe akpaHOB MoryT
ObITb MCNONb30BaHbI Kak cnewmarnbHble Kabenu ¢ 3kpaHUPYHLLMMU ONNeTKaMu, Tak 1
3a3eMreHHble cTanbHble TPYObl NoAxoasLLero guameTpa. OkpaHbl kabenen ¢
3KpPaHMPYOLLUMKN ONNETKaMM CneayeT NOAKIHOYUTD K KOHTaKTY OyHKLMOHANbHOro
3asemnenus (FE) B umTe ynpasneHus;

* cnegyeT ycTaHaBnmBaTh PUNLTPbl CETEBLIX MOMEX B NMMHMAX NUTaHMs npnbopa;

* cneayeT ycTaHaBnmBaTh Uckporacsawmue hunsTpbl B IMHUSX KOMMYyTaLmMM CUNOBOTO
obopynoBaHus.

MoHTupys cuctemy, B koTopon pabotaer npubop, cnegyer yuuTbiBaTb nNpaBuna
opraHu3aumm 3hpeKTUBHOro 3a3eMreHus:

* BCe 3a3eMJIsiloLLMe NIMHUK NPOKNaabiBaTh N0 cXeme «3Be3da» ¢ obecneyeHneM
XOPOLLEro KOHTaKTa;

* BCE 3a3eMJIsoLLMeE Lenmn AOMKHbI ObITb BbINOMIHEHbI NPOBOAAMM HAMOONbLUErO
ceyeHus;

* 3anpeLyaetcs o6beanHATL knemmy npubopa ¢ mapkmposkon «O6Lwas» n
3a3eMnsiLwmne NMHUK.

5.2 MNopspok noakntoyYeHns

OMNACHOCTb
A Mocne pacnakoBku npubopa crnegyet ybeauTsCs, Y4TO NPU TPaHCNOPTUMPOBKE
npubop He Obin NoBpeXaeH.

Ecnu npnbop Haxoausca anuTenbHoe Bpemsi Npu TemnepaType Huke muHyc 20 °C, To
nepen BKMOYeHMEM M Hayanom paGoT crieayeT BblaepkaTb €ro B MNOMeLeHun ¢
TeMmnepaTypou, COOTBETCTBYIOLLEN paGoyeMy ananasoHy, B TedeHre 30 MUH.

Ons nogknioyeHus npubopa crnegyet:
1. CoeguHnTb NPNBOP C NCTOYHUKOM MUTAHWSI.
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BHUMAHUE
Mepen nogaven nutaHus Ha Npnbop cnedyeT NPOBEPUTL NPaBUIBHOCTb
NOAKIIOYEHNS HaMPSXEHNS NMUTaHNA U €r0 YPOBEHb.

2. Nopgatb nuTaHue Ha npnbop.
3. BbInonHuTb HacTpoiiky npubopa.
4. CHATb NMTaHue.

5. Mogkno4nTb NMHUK CBA3KM «NPMBOP — AaTYMKM» K NEPBUYHBLIM NpeobpasoBaTensm u
BXo4aM npubopa.

Bo Bpemsa paboTbl npubop npoBepsieT MWCMPaBHOCTb MOAKMIOYEHHbIX  AaTYMKOB.
ABapViHbIMU CUTYaLMAMM NO BXOAY CHUATAIOTCH criedytoLume:
* BbIXOJ U3 CTPOS Aart4ymka (06pbIB nnu kopoTkoe 3ambikaHue TC, 06pbiB TIM nnu
yHUbmumpoBaHHoro garyvka);
* BbIXO[ M3MEpSAEeMON BeNNYMHbI 3a ANanasoH U3MEPEHUs;

Mpv BO3HWMKHOBEHMM aBapum Mo BXoAy Npubop NepexoaunT B criedytoliee COCTOsIHME:

* MUraeT cBeToaMop KaHarna, Ha KoTOpoM oBHapyxeHa aBapusi;
* Ha UM POBOI MHANKATOP BLIBOAUTCS COOBLLEHME O TUMNE aBapUNHOI CUTYaLUK.

NPEQYNPEXDODEHUE
@ Bo Bpems aBapun Ha LI/ oToGpakaertcs:
* TeMnepaTtypa «XornogHOro crnasi» — B Criy4ae KopoTkoro 3ambikaHus TI71;
* 3HaYeHVe HWXKHEro Npeaena Avana3oHa — B Criydae KOpoTKOro 3amblKaHust
parumkos 0...1 B, 3ambikaHus wyHTa 0...5 MA, 0...20 MA nnu obpbiBa AaTynkoB
0...5MA, 0...20 MA;

* 3HaYeHVe cepeavHbl AvanasoHa — B Clly4ae KOpOTKOro 3amblkaHUsA AaTymka «—
50 ... + 50 MB».

5.3 HazHa4yeHMne KOHTAKTOB KNeMMHUKa

Cep017| 3anuBKo 0603HaYeHbl Hencnosnb3yemble KneMmbl.
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PucyHok 5.2 — Knemmuuk TPM138B

5.4 NMopknrovyeHne JaTYMKOB
5.4.1 O6wme cBegeHUA

BxogHble nameputenbHble YCTPONCTBa B an6ope ABNAKOTCA yHUBEpPCalibHbIMU, T.€. K HUM
MOXHO MmogkntoyaTb fitobble nepBuUYHbIE npeo6pasoBaTer|V| (}J,aTLIVIKVI) M3 nepe4vyncrieHHbIxX B
mabnuye . K Bxogam an60pa MOXHO NOAKMI4YUTL OAHOBPEMEHHO ABa AaTyMKa pa3HbIX
TWMNOB B NOOLIX COYETAHUSIX.

BHUMAHUE

A [nsa 3awmTel BXOAHLIX Lienen npubopa oT BO3MOXHOro npobosi 3aapsgamm
CTaTUYECKOro SMEKTPUYECTBA, HAKOMEHHOMO Ha NMUHUAX CBA3M «Npubop — AaTymk»,
nepen NoaknoyYeHneM K KNeMMHUKY Npubopa ux xunbl cnegyet Ha 1 — 2 cekyHAabl
COEQMHUTb C BUHTOM (DYHKLUMOHanbHoro 3asemnexus (FE) wura.

Mpwn npoBepke MCNPaBHOCTU AaTyMka U NIMHUKN CBA3WM HEOBXOAUMO OTKMIOYUTL Npubop ot
ceTn nuTaHns. Bo nsbexaHne Bbixoga npubopa 13 CTpos Npu «NPO3BOHKE» CBA3EW crieayet
NCMonb30BaTh U3MEPUTENbHBLIE YCTPOMUCTBA C HaMPshXKeHWeM nuTaHus He 6onee 4,5 B. MNpwn
6onee BbICOKMX HAMPSPKEHUSX NMUTaHMSA 3TUX YCTPOWCTB OTKIIOYEHWe AaTyuka oT npubopa
obs3aTenbHo.

I'Iapameprl NNHNKN coeanHeHnA npm60pa C AaTynKom npmuBeneHbl B ma6nuue 5.1.
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Ta6bnuua 5.1 — MNapamMeTpbl NIMHUKM CBA3M NpUbGopa c AaTYNKaMKU
OnuHa ConpotuBneHue

Tun paTumka NINHUA, M, nuHun, OMm, He UcnonHeHue nuHumn
He bonee 6onee
TC 100 15 TpexnpoBoaHas, NpoBoAa paBHOM

ANMUHBI U CeYeHns
TepMoanekTpoaHbIi kabenb

m 20 100 (koMNEeHCaLUVOHHbIN)
YHUMUMpPOBaHHBIV curHan

BYXNpoBOAHast
NMOCTOSIHHOIO TOKa 100 100 Rsyxnposon
YHUULMPOBAHHbIA CUrHan
HanpsKeHUs1 NOCTOAHHOIO 100 5 [ByxnpoBoaHas
TOKa

(D NPEAYNPEXOAEHUE

Ha cxemax nogkntoueHns BMECTO HoOMepa BxoAa (Bbixoda) ykasaH X (Hanpumep, X-
1).
Mpwv nogkntoveHun npnbopa HeobXOAMMO YUNTBIBATb EMKOCTb Y MHOYKTUBHOCTb NEPBUYHbIX
npeobpasoBatenenn n KabenbHbIX NWHUIA, UCNoMnb3yemblX Ans coeAuHeHus. CymmapHble

napameTpbl NepBUYHbIX NpeobpasoBaTenen n kabenbHbIX NMHUIA HE OOIMKHbI NPEBbIWATb
3HayeHui Co, Lo, YKa3aHHbIX B TEXHUYECKMX XapaKTEPUCTMKAX U Ha WKnbAnke npubopa

5.4.2 NopgkntoyeHmne TC no TpexnpoBOAHOM Cxeme

Bxop X-1
t,°C Bxog X-2
Bxop X-3

PucyHok 5.3 — TpexnpoBoaHasi cxema nogknroyeHus TC
B npnbope ncnonb3yeTtcsa TpexnpoBogHasa cxema nogkrtoverms TC.

CoeavHeHne TC ¢ npuGopoM MO [ABYXNPOBOAHOW JIMHWKM [JOMYCKAETCs TONMbKO MNpu
BbINOMHEHWN OnpeaerieHHbIX YCoBUiA (CM. pasgen Hike).

5.4.3 NopgknoyeHmne TC no oByXNpPOBOJHOM CXeMe

CoeguHenne TC c npubopom nO ABYXNPOBOAHOW CXEMe MpOU3BOAUTCS B Crny4vae
HEBO3MOXHOCTW MCMONb30BaHUSI TPEXMPOBOAHOW CXeMbl, HampuMmep, MNpu YCTaHOBKE
npubopa Ha ob6bekTax, 0OOPYAOBaHHbIX paHee MPOMOXEHHbIMU  ABYXNPOBOAHbLIMY
MOHTaXXHbIMW TPaccamu.
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Bxop X-1
Bxop X-2
Bxop X-3

t,°C

PucyHok 5.4 — [ByxnpoBogHas cxema nogknoyeHus TC
Ona nogkntoveHns TC no AByXNPOBOAHON CXeMe CreayeT BbiNOMHUTL OENCTBUSA:

1. YcTaHOBUTL NepemMbldkn Mexay koHTaktamu Bxog X-1 n Bxop X-2 knemmHuka
npuobopa, a ABYXNPOBOAHYO JIMHMIO NMOAKITKUYUTE COOTBETCTBEHHO K KOHTakTam Bxoa
X-2 v Bxopg X-3.

2. MogknoymnTb K NPOTUBOMONOXHBLIM OT NPUBOpa KOHL@M MUHUK CBA3M «AaTuMK-
npnbop» Bmecto TC mMara3nH CONPOTUBIIEHNS C KNACCOM TOYHOCTM He Huxe 0,05
(Hanpumep, MCP-63).

3. YcTaHOBUTb HAa Mara3nHe 3Ha4YeHUe, paBHOE COMPOTMBIEHMIO TEPMOMETPa
conpoTtueneHus npu Temneparype 0 °C (50,00; 53,00 unu 100,00 Om, B 3aBUCUMOCTH
OT TUNa aTymka).

4. MNopaTtb NuTaHWe Ha Npubopbl 4N COOTBETCTBYHOLLEro kaHana. Mo nokasaxHusm LIU-1
3adumkeupoBaTb BENUYMHY OTKIOHeHUs Temnepatypsbl ot 0 °C. NonyyeHHoe
OTKITOHEHWeE Bceraa AOMKHO UMETL MOMNOXUTENbHOE 3Ha4YeHne, a BENUMYMHa ero byaert
3aBMCETb OT COMPOTUBIEHMWS NMMHUK CBA3W «AaT4YnK-Npréop».

5. 3apaTb Ansa AaHHoro aaTtyvka B napametpe cn.5H (PL-1) 3HayeHve «casura
XapaKkTepUCTUKMY, paBHOE MO BENMYMHE nokasaHusiM npubopa B n.4 1 B3sToe C
NPOTUBOMONOXHbLIM 3HAKOM.

6. BbIATV U3 HAaCTPOKKM 1 yOeauTbCs, YTO NokasaHus npubopa Ha aHHOM KaHane
paeHbl 0 £ 0,2 °C.

7. CHATb NUTaHue. BoccTaHOBUTL COEAMHEHME NMHUKN C LaTYMKOM.

8. MNoBTOpPUTL AEencTBMA NN. 1—7 4Na OCTanbHbIX KAHANOB KOHTPOMS, UCMOMNb3YHLLNX
[OBYXMPOBOOHYHO CXEMY COEANHEHNSI.

5.4.4 MNopgkntoyeHue TI1

BHUMAHUE

A 3anpeLluaetcsa ucnone3oBatb T ¢ HEN30NMpOBaHHLIM paboymm cnaem.

Mpubop n TN cnegyet coeanHATb HanpsaMyo (Npy LOCTATOYHOW AnvHe npoBogHukoB TIT)
UNy NpyY NOMOLLUM YANMHUTENbBHBLIX KOMMNEHCALMOHHbLIX NMPOBOAOB, COOTBETCTBYHOLLMX TUMY
ucnone3dyembix B TI1, ¢ cobniogeHvem nonspHocTW. [donyckaercs Takke MCnonb3oBaTb
npoBoAa U3 METarnnoB ¢ TEPMO3NEKTPUHECKMMUN XapaKTEPUCTUKAMM, KOTOPbIE B AMana3oHe
Temnepatyp 0 ... 100 ° C aHanorMyHbl XxapakTepucTukam MaTepuanoB 3MeKTpoaoB
Tepmonapbl. Pabounin cnam Tepmonapbl AOMKEH ObiTb SMEeKTPUYECKU W3ONMPOBaH OT
3a3emneHHoro obopyaosaHus.
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M Bxop X-1
paBoumit + Bxop X-2
cnan —
- Bxop X-3
JaT4uK g
Temneparyphl

X0JI04HOr0 cnas

PucyHok 5.5 — Cxema nogknioyeHus TepMmonapbl

B npubope npegycmMoTpeHa cxemMa aBTOMATU4ECKOW KOMMEHcauuum TemnepaTtypbl

cB06OAHbIX kOoHUOB TI. [atymk TemnepaTtypbl «XOMOGHOro crnas» YCTAHOBMEH pPsSAoM C
KneMMHuKoM npubopa.

5.4.5 NopgknioyeHne JaTYNKOB € YHUPULUPOBAHHBLIM BbIXOAHLIM CUTHANIOM
TOKa UNuN HanpsHKeHUs

8

Bxop 1-1
Bxop 1-2
Bxop 1-3 [—
Bxop 2-2
Bxop 2-3 ¢
Bxop 3-2
Bxop 3-3
Bxop 4-1
Bxop 4-2
Bxop 4-3

—
—

L - 0B

\ )\
I Ry, Ry, Ry, Ry, |Rur=Ru =Rus =Ry =
100,0 Om +0,1 %
L q
. . Z+24 B

PucyHok 5.6 — NMpumep cxeMbl NoAKNHOYEHUA aKTUBHbIX AaTtynMkoB d1 -d4 ¢
BbIXOAHbIM CUrHasriom Toka ot 4 oo 20 mA

CxeMbl NOAKIIOYEHUsT aTYMKOB C BbIXOAOM B BUAe HanpsaXXeHna unn Toka npueeaeHbl Ha
pPUCyHKax Hmnxe.
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Bxop X-1
Bxop X-2
Bxop X-3

PucyHok 5.7 — Cxema noaknioyeHUs akTUBHOIO iaTuymMKa € BbIXOAOM B Buae
HanpskeHus -50...50 MB unn 0...1 B

Larumk
+a )=

PucyHok 5.8 — CxeMa noaknto4yeHMs NaCCMBHOro AaTunKa C TOKOBbIM BbIXOAOM
0...5 mA nnu 0(4)...20 mMA Rw=100,000 £ 0,025 Om

A BHUMAHUE

MopknioyeHne gaTymkoB ¢ BbixogoMm B Buge Ttoka (0...5,0 mA, 0...20,0 mA unun 4,0...
20,0 mA) cnegyeT BbINOMHATL TONBKO MOCHEe YCTaHOBKM LLYHTUPYIOLLEro pesncropa
conpotumeneHuem 100,0 Om (monyck He 6onee 0,1 %), kOTOpbIV criegyeT
NoOCOeAMHSTE B COOTBETCTBUM C PUCYHKOM HWXe. BbiBog pe3anctopa AomkeH
3aBOAUTBLCS C TOW XKe CTOPOHbI BUHTOBOW KNMEMMBbI, YTO 1 MPOBOZ OT Aatunka. [Npu
ncnonb3oBaHun nNpoeoaa ceveHnem donee 0,35 mm koHew NpoBoaa 1 BbIBOL,
pe3ncTopa crneayeT CKpyTUTb UK CnasiTh.

el (e
I

®
3 |

HEenpaswbHO! NpasubHO!

PucyHok 5.9 — NMopakntoyeHune WyHTUpPYOLEro pe3uctopa

HeBbinonHeHuWe 3Toro Tpe6oBaHWUs NPUBEAET K NPonafaHuio KOHTaKTa Mexay
BbIBOAOM pe3ucTopa 1 KremMMmbl, YTO NoBrieveT NoBpeXxaeHue Bxoaa
npubopa!

BHUMAHUE
«MI/IHyCOBbIe» BbIBOAbl CUTHANOB aKTUBHbIX 4AaT4YNKOB B np|/|6ope O6‘be,D,I/IHF|POTCF|
mMexay coboi.

5.4.6 NogknoyeHne BCTPOEHHbIX UCTOYHUKOB HamnpsiKeHUs

BcTpoeHHble B mpubop UCTOuHWMKM Hanpskenust (24 +3 B): B1, B2, B3, B4 cnepyet
ncnomnb30BaTb AN MNUTaHMS akTUBHbLIX MNpeobpasoBaTenen (AaT4yMKoB) C aHaroroBbiM
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BbIxoAoM. K kaxxgomy n3 nctodyHukos B1 — B4 moxHo nogkntovate A0 ABYX AATYMKOB TOKa
oT 4 0o 20 mA. Knemma 06w, siBnsieTcs o6LumMM MnHycom nctodHukos B1, B2, B3, B4.

Onsi nutaHus TokoBbix netenb LIAM ¢ BbixogHbIM Tokom OT 4 go 20 MA (ucnonbayetcs
BCTPOEHHbIA WUCTOYHUK NUTaHus 24 B ¢ [OnyCcTUMbBIM OTKIIOHEHWEM OT HOMMWHaNbHOIO
HanpshkeHus B npegenax ot 21 go 30 B, nnbo BHELUHWI NCTOYHUK.

f BHUMAHUE

3anpeLyaetcs MCnonb3oBaTh BCTPOEHHLIN NCTOMHUK 24 B ana ogHOBpPEMEHHOIO
5.5 MNopgknioyeHune Harpy3ku Kk BY

nutanns A n LAT.

5.5.1 NogkntoyeHue Harpy3ku Kk BY Tuna P

Ons  yBenuyeHus cpoka cnyxbbl pene ux R1

C1
KOHTaKTbl (0COBEHHO MpX KOMMYyTaLWMW Harpysok —
WHOYKTMBHOIO XapakTepa) pekomeHayeTcs
LWyHTUpoBaTb uckporacswmmm RC-uensimm .
Cxema nogkniodeHuss Harpyskm k BY Ttuna P
npvBeaeHa Ha pucyHke 5.10. R1=50...70 Om
C1=0,05...0,1 mk®

NPEOYNPEXOEHUE

@ TpebyeMmble NapamMeTpbl CUMOBbIX LiENEN:
HanpsikeHne He 6onee 230 B 1 pabounii
TOK He 6onee 8 A.

PucyHok 5.10 — Cxema
noaknoYeHus Harpy3sku k BY tuna P

[2]3]4]5]6]7]8[9][10]11]12[13[14]
T T T T T T T T T T T
L | R |
pene 5 pene 6 pene 7 pene 8
w\*

pene 1 pene2 pene3d pene4

| 4546 [47[48 [49]50]51]52]53 54]55]56]57 ] 58]

B A+ -

Cer RS-485 24B

PucyHok 5.11 — Cxema noaknoveHusi 351IeKTPOMarHUTHbIX perie npuéopa
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5.5.2 NMopgkniovyeHne Harpy3ku Kk BY tuna K

VAN

BHUMAHUE

Mpu ncnonb3oBaHuM onTonapbl ANs YNpaBneHus 3NeKTPOMarHMTHbIM pene
o6MOoTKa nocnefgHero JomkHa ObiTh 3aLyHTMpPOBaHa NoMynpPOBOAHMKOBLIM AUOAOM,
napamMeTpbl KOTOPOro BbibMpatoTca u3 pacyera:

] o6p.makc = (2 - 3)'Un.; |np.MaKc > (1 5 - 2)'|cp;

rae U ogp.makc — MaKcmMarnbHO gonyctumoe obpatHoe HanpsixeHne Ha anogae;

Un — HanpsbkeHne NuTaHus pene;

Inp.makc — M@KCUMarbHO JOMYCTUMBIN NPAMOK TOK ANOAA;

Icp — TOK cpabaTbiBaHMS pene.

Takoe LWyHTUpoBaHne obecnevnBaeT 3anTy BbIXOQHOIO TpaH3ucTopa onTonapbl
oT onacHoro Bo3aecTeua O C camonHayKLmMK, BO3HMKaKOLLEN Ha 0OMOTKe perne
npu ee KOMMyTaLUuK.

[AT2[3Ta[5]6]7]8]9]10[11]12[13[14] _
@ E E @ — PENE Un Yerounm
BY5 BY6 BY7 BY8 - M
w
Byt BY2 BY3 BV PucyHok 5.12 — Cxema
noaknYeHns Harpy3ku Kk BY tuna K
(4546 [47]48[49[50]51]52] 53] 545556 57] 58]

B A+ -

Cero RS-485 24B

PucyHok 5.13 — Cxema noaknio4yeHUs TPAH3UCTOPHLIX onTonap npuéopa

5.5.3 NopgknioyeHue Harpy3ku kK BY Tuna C

BY

na C umeer BHYTPEHHIOIO CXeMy nepexona 4epe3d HOJb U BKIOYaeTcAa B LUelb

ynpaBneHns MOLLUHOTO CMMUCTOpa WNW napbl  BCTPEYHO-NapannernibHO  BKIHOYEHHbIX
TUPUCTOPOB Yepes orpaHnynsatoLLmii pesmctop R1 (CM. pucyHkn Huxe).

asa

Boixog X-1

@ Bbixog X-2 47...68 Om
Bbixop X-3

PucyHok 5.14 — Cxema noaknoyeHUs curnoBoro cumuctopa k BY tuna C
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—o (hasa

R2
47..6 80m

Bbixog X-1
y NVS2

@ Bbixop X-2 /S

C1
Bbixop X-3 = 0.1x630 B
5...20 KOm

&

Rnarp

— AN

PucyHok 5.15 — Cxema BCTpe4yHO-napannenbLHoro nogKnioyYeHus AByX TUPUCTOPOB K
BY tuna C

RC-Ct)I/IJ'IprbI npeaHasHavyeHbl OAna 3alnuTbl 3JIEMEHTOB CXeMbl OT CKa4YKoOB HanpsXeHua B
ceTun.

121314 567 8]0 [10[11]12[13[14]

BY5 BY6 By7 BY8

w

BY1 BY2 BY3 BY4

{4546 [47]4849]50] 51]52] 53] 54| 55 56 | 57| 58]

B A+ -

Cers RS-485 24B

PucyHok 5.16 — Cxema noakn4YeHUss CUMUCTOPHbIX onTonap npubopa

5.5.4 NMopkniovyeHue Harpy3ku K BY Tuna U

Ona HopmanbHOM paboTtbl npubopa nutaHve LIAI [JOMKHO  OCYLIEeCTBASTBCS  OT
HE3aBMCMMOIO WCTOYHMKA MOCTOSIHHOrO TOKa, KOTOpbIi obecrneynmBaeT ranbBaHUYECKYHo
pas3BsA3Ky aMeKTpuYeckon cxembl npubopa n cxembl nogkntodaemoro VIM.

HanpspkeHne NCTOYHUKA NUTaHUS paccymTbiBaeTcs no popmynam:

UI/IH MWH < UI/IH HOM < UI/IH MakKC
Ut vomm = 77 5+ Iuan Makc ° RHarp

Unn maxe = U v + 2,5
rae: Uun wom — HOMMHaNbHOE HanpshKeHne UCTOYHMKa NuTaHus, B;
Ui mun — MMHUMAnbHO JOMNYCTUMOE HanpshKeHNe CTOYHMKA NuTaHus, B;
Ui makec — MakCMarnbHO JOMNYCTUMOE HanpsXXeHNe CTOYHMKA NuTaHus, B;
lyan makc — MaKCMManbHbIA BbIxogHOW Tok LIAT, MA;
Ruarp — conpoTueneHue Harpyskm LAT, kOm.
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= Bbixog X-1
%5 — Bbixog X-2 ————— +U
< [—1Bbixoa X-3 —L - +—-U,
Rorp RV|

PucyHok 5.17 — CxemMa nogknoyeHUs Harpy3ku k BY tuna U

Ecnn no kako-nnmbo npuynHe HanpshkeHune UCTodYHMKa nuTanua LAM npeBbiwaeT
pacyeTHoe 3HayYeHue Uy wakc., TO NMOCNeAoBaTeNbHO C Harpy3kon HeobGXoouMO BKIOYUTH
OrpaHNYNTENbHbIV PE3NCTOP, CONPOTUBIIEHNE KOTOPOIo PacCYUTLIBAETCS MO hopMyram:

Rorp.MHH < ROI‘p.IIOM < ROI‘p.MaKC
UI/IH - UI/IH.MI/IH

[L[AH.MaKC
Unun — Untl.vaxc

IL[AH.MaKc

Rorp.MaKc =

ROFp.MI/IH =

rae Rorp.nom. — HOMWHAMbHOE 3HaYeHWe OrpaHNYnTENBLHOIO peanctopa, KOwm;

Rorp.mvi — MMHUMAnNbHO AOMYCTMMOE 3HaYeHWe OrpaHMunTEnbHOro pesuctopa, kKOwm;
Rorp.make — MakcMmMarnbHO AONYyCTUMOE 3Ha4YeHMe OrpaHnynUTeNbHOrO pesnctopa, KOwm;
luan make — Ma@KCUMarbHbIV BbIxogHoM Tok LIAT, MA;

Uun — HanpskeHre NCTOYHMKA, MpUMeHeHHoro ans nutanus LA, B.

BHUMAHUE

HanpsixeHnne ncroynmka nutanus LA He gomkHO npesbiwath 36 B.
B psage cnyyaeB ans nutaHma LIAT MoxeT ObiTb MCNOMb30BaH BCTPOEHHLIM B Npubop
WCTOYHMK NMOCTOSIHHOIO Toka 24 B, ecnv oH 0QHOBPEMEHHO He 3a4elCTBOBaH AN NUTaHUS

aKTUBHbIX OaTyukoB. [1pn MCMNONb30BaHUM BCTPOEHHOIMO WMCTOYHUKA CregyeT yyuTbiBaTb
BbILLEN3NOXEHHbIEe Tpe6OBaHM$|.

5.6 MNMopknioyeHne kK RS-485

Mpubop nogkntoyaetcs k cetn RS-485 ¢ NOMOLLBIO 9KpaHMPOBAHHOW BUTOW Mapbl. AnvHa
TNNHUM CBA3N He AoMKkHa npesbiwatsb 800 M.

54155 56|57 58

i

B
RS-485

PucyHok 5.18 — Cxema nogkntoyeHus ans uitepdeica RS-485
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6 dkcnnyaraums
6.1 MpuHUMN pa6oTbl

dyHKUMOHaNbHas cxema nNpuGopa npueBeaeHa Ha pucyHke 6.1.

TPM138

PucyHok 6.1 — dyHKLMOHanbHasA cxema npubopa
B coctas npnbopa BxoadT:

+» d1 - d8 — BxogHble nepBMYHLIE NpeobpasosaTenu (4aT4nkn) AN KOHTPONs
dusnyeckmx napameTpoB obbekTa (B cOCTaB Npubopa He BXOAAT 1 YCIIOBHO BBEAEHbI
B CXEMY A1 OnmcaHus ee paboThbl);

» AK-1 — aBTOMaTuyeckoe yCTpOMCTBO KOMMYTaLMM CUTHaNoB NepBUYHbIX
npeobpasoBartenen Ansa ux nepegayvn U3MepuTensHOMY YCTPOWCTBY;

* UY— nameputenbHoe yCTPONCTBO AN NpeoOpa3oBaHWs CUTHaNoB AaTYnKoB B
LUMdpOoBbIE 3HAYEHMS KOHTPONMPYEMbIX MAPaMETPOB, a TaKkKe Asi BbIMUCIIEHNS
HeobxoauMbix Anst paboTbl Npubopa MaTeMaTUHECKUX BENNYNH;

* AK-2 — aBTOMaTnyeckoe yCTpOMCTBO KOMMYTaLMM N3MEePEHHbIX BXOAHbIX NapaMeTpoB
ansa ux nepegaun Ha J1y;

« Y1 - NNY8 — noruyeckue yctponctea Ans (hOpMUPOBaHNS CUrHanNoB ynpasneHns BY u
ANs BbIBOAA M3MEPEHHbIX 3HAYeHU BXOOHbIX NnapameTpos Ha LiN;

* AK-3 — aBTOMaTnyeckoe KOMMyTaLUMOHHOE YCTPOMCTBO ANs nepegaymn curHanos J1Y Ha
BY;

* BY1 - BY8 — BbIxogHble yCTpOUCTBa AN nepeaayn curHanos, coopMmpoBaHHbIX JTY,
Ha BHeLLHee ob6opyaoBaHue.

Onpoc gaTyvkoB (MooyepedHoe MOAKMHYEHME WX BbIXOAHbIX CUTHANOB K M3MEpUTENO)
OCYLLIECTBMSAETCS MO 3aMKHYTOMY LIMKIY MpW MOMOLLM aBToMaTtnyeckoro kommyTatopa AK-1
yNpaensieMoro MMKpPOMpOLLECCOPOM MO 3afaHHoi NporpamMe. dTa Nporpamma BKMHOYaeT B
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cebs cnmncok nopAAKOBbIX HOMEPOB BCEX UCNONb3yeMbIX OaTHUKOB C yCTaHOBJ'IeHHOVI ansa
KaXaoro cteneHbto npnopuTeTa npu onpoce.

CTeneHb NpuoputeTa onpeaensieT o4epeqHoCTb M 4YacToTy onpoca KakZoro gartyvka B
chopMMpPOBaHHOM CMUCKE U 3aaaeTcs B BUuAe GeapasmepHbIX YUCMOBbLIX 3HaYeHu (oT 1 go
8) MHaMBMAyanbHO Ans Kaxaoro AarTyvka.

MaKcmmaanomy YMNCNOBOMY 3HA4YEeHUIO COOTBETCTBYET HauBbICLLAA CTeNeHb npuopuTeTa.

[Mpn oaMHaKOBbIX YWUCMOBbLIX 3HAYeHWsIX CTerneHun npuopuTeTa OoOnpoc OaTYMKOB
ocyllecTBnsieTcs B nopsigke obuien odvepegu. py pasnuuHbiX 3HaveHusix — obluas
ovepenb aBTOMAaTUYECKM pa3bMBaEeTCA Ha HECKOMbKO [pynmn, B KaXAOW M3 KOTOPbIX
cocpegoToyeHbl AaT4MKM C OAMHAKOBOMW CTeneHbio npuoputeta. CHavyana onpalumBaroTcs
BCEe AaTyvKu NepBOW rpynnbl (C HaMBbICLLEN CTeneHbl npuopuTeTa), a 3aTtemM OOUH U3
JatynkoB BTOpoM rpynnbl (C Gonee HM3KOM cTeneHbio npuoputeta). [danee cHoBa
onpaLunBaloTCsl BCe AaTYMKM MEPBOM rpynnbl U CNeaylowuin No Nopsigky OaTyMk BTOPOW
rpynnbl. TakonM MNOPSIAOK OMpoca COXpaHseTcsa A0 TeX Mnop, noka He Oyager onpoLueH
nocriegHUn gaTyvMk u3 BTOpon rpynnbl. 10 OkOHYaHWM onpoca BTOPOM rpynnbl MOBTOPHO
OonpallnBaloTCs AaT4MKU NEPBOW TPyMnbl, @ 3aTeM NepBbIA AaT4YMK U3 TPETbEW rpynnbl (C
elle bonee HM3KOW CTEMEHbLIO MPUOPUTETA), U BECh LIMKIT ONpoca NOBTOPSETCS.

Mpumep

B cnucke onpoca Haxoastca gatymku: d1 (1), d3 (2), d4 (2), d5(3), d6 (3) n d8 (4) c
3a[aHHbIMWN AN HUX COOTBETCTBYHOLLMMM CTENEHAMM NpuopuTeTa (MpuBeaeHbI B CKOOKax).
Bo Bpems paboTbl onpoc gatyumkoB byaet npou3BoauTbCH B criegytollem nopsake: d1- d3
-d1-d4-d1-d5-d1-d3-d1-d4-d1-d6 -d1 -d8 v .4. no uukny.

AnropuTM onpoca ¢ 3afaHHbIMU CTENEHsSIMU NPUopUTETa MO3BOSISIET MO XapaKTepUCcTUKaM
KOHTpOnMpyemoro o6bekTa 3apaHee BbIOENMUTb TOYKM C  ObICTPOM3MEHSHOLWMMICS
h13nyeckMMm napaMeTpamu 1 onpaluMBaTb UX Yalle Apyrux, obecneumBasi MakcumarnbHoe
ObICTPOAEVICTBME CBA3AHHBLIX C 3TUMM AaTuYMkamy BbIXOOHBIX YCTPOWCTB. MNpu ycTaHoBKe
BbICOKWX CTEMNEeHel npuopuTeTa ans AaT4YMKoB CrieaqyeTt NOMHUTL, YTO YBENMYEeHMe YacToTbl
onpoca OOHUX AaTYMKOB MPUBOAMT K CHIKEHMIO YacTOTbl ONpoca ApYrnx AaTYMKOB.

MapameTpbl cBa3n J1IY ¢ BxogHbIMM fatynmkamum 1M BY 3agaloTcsa BO Bpemsi YCTaHOBKU
pabounx napameTpoB npubopa, YTO NO3BOMSET OCYLLECTBNATh KOHMrypaumo npubopa no
yaoOHOM Ansa 3KCnnyaTaunm CXeme.

C kommyTaTtopa AK-1 curHanbsl nocTynawT Ha BXog M3MmeputenbHoro yctpomnctea WY, roe
nNpubop BbIMMCNAET TEKyLMe 3Ha4YeHWUs KOHTPOMMPYyeMbiX BEMNWYMH U npeobpasyeT ux B
LundpoByo GOpMyY, ONMTUMArbHYIO ANA AanbHenwen o6paboTku.

Bo Bpemsi 06paboTku n3amepeHHOro 3HavyeH1s Npubop BLINOMHAET criegyoLme MyHKUNK:

* UndpoBas hunbTpaunsa M3MepeHuin (ans ocnabneHns BAUSIHAS BHELLHUX UMMNYMbCHbBIX
romex Ha aKcnnyaTaLunoHHbIEe XapakTepucTukm npubopa);

* KOPPEKLUMSA N3MEPUTENbHOW XapakTePUCTMKN AATYMKOB (419 YCTpaHeHUs: HavanbHOM
MorpeLLHoOCTM Npeobpa3oBaHmsl BXOAHbLIX CUTHAMOB U MNOrPELLHOCTEN, BHOCUMbIX
COEANHUTENbBHBIMU NPOBOAAMM);

* BblYMCIEHME KBAAPATHOMO KOPHSI C YYETOM HACTPOEK MacluTabrupoBaHus.
BbinonHsietcs npu pabote ¢ yHUULMPOBaHHLIMU JaT4YMKaMM, CUrHamM KOTOpPbIX
npornopLMoHaneH KBagpaTty u3aMepsieMol BENMYMHbI (Hanpumep, AaT4yuku pacxoda
XWOKOCTU UIK rasa).

[ns KOPPEKTHOro BbIYMCIIEHNS NapamMeTpPoB, KOHTPONMPYEMbIX TepMmonapamu, B npubope
npegycMmoTpeHa KomneHcaumsi xorogHoro crasi (KXC) - aBToMatuyeckas Koppekuus
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nokasaHum no TeMmneparype CcBODOOAHbIX  KOHLOB TepmMmonap. OTa TemMmnepartypa
KOHTPONMpyeTcAa aT4nKkom, KOTOPbIN pacnonoXeH Ha nnarte Y KneMMHuKa.

MonyyeHHble nocne unbTpaumMmn N KOPpPEKLUN pe3ynbTUPYHOLWME AaHHble 06 3MepEHHbIX
3HayYeHusX NOCTynawT Ha BTOPOW aBTomaTuyeckun kommytatop AK-2 ans nepegauv Ha
cooTBeTcTBytoLue J1Y.

B npouecce akcnnyaTtauum npubop KOHTponupyeT paboTocnocoOHOCTbL MOAKIOYEHHBIX K
HeMy NepBUYHbIX NpeobpasoBaTtenei U Npyu obHapPYyXeHUN HEUCNPABHOCTU NOOOro 13 HUX
dopmupyetr curHan Asapusa pgatumka. Ha LI BbiBogutcs cooblieHne o npuymHe
HencnpaBHOCTH:

* 00pbIB TC Mnn KOPOTKOE 3aMblKaHWe B LiEny;

* 006pbIB TIM unu HarpeB cBo6oaHbIX koHUOB TI1 Bbiwe 90 °C;

* NonyyYeHne N3MepPEHNiA, BbIXOOSLLNX U3 YCTAaHOBIEHHOMO AN AaHHOro AaTyuka

AunanasoHa KOHTpOns.

Mo curHany ABapusi paTumka Bce J1Y, cBA3aHHbIEe MO CXEME C HEeUCMNpaBHbIM AAT4YMKOM,
yCTaHaBMMBAOT CBOM BbIXOAHbLIE YCTPONCTBA B 6e30nacHble COCTOSIHUS.

6.2 YnpaBneHue u MHAMKauumA

Ha nuueBoi ctopoHe npubopa pacnonoXeHbl:
* ABa YeTbIipex pa3psiaHbIX U ABa ABYXpa3psiaHbix LU
* 11 cBeTOAMOOOB;
* LECTb KHOMOK.

V3MEPUTENb-PENYNIATOP [Exia]lIC c‘ @

JCC o 0]
0. ) ech
3560 i
® Kl @K2 @ CTon :fJ
d {1~
F oz

TPM1388 OBEM
PucyHok 6.2 — IluueBas naHens TPM138B
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Tabnuua 6.1 — HazHavyeHue LMppoOBbLIX MUHAUKATOPOB

LindpoBon | Pexum OTo6paxaemasi MHhopmauus
MHAMKaTop K-
cnnya-
Tauum
npubo-
pa
Ln-1 Pabota |W3mepeHHOe unu BblMMCNEHHOE 3HaYeHNe
He cBeTuTCS — KaHan paboTaeT B pexumMe u3MepuTens
C Toukor nocne mnagwero paspsga - LI nepenonHeH, otobpaxaetcs
pe3ynbTart, OKPYITeHHbIV 40 Lenoro.
ABapusi | KonnuecTtBo kaHarnoB ¢ HencnpaBHbIM 4aTYUKOM
Ln-2 Pabota |YcTaBka TekyLuero kaHana
Mwuraet — pexum BbICTPO KOpPEKLMM yCTaBKn
Asapus |Kopg owimbkm
Ln-3 BCE BxogHon curHan TekyLero kaHana:
d!... d8— Homep BXOAa;
d ! ... d8(c muratoLLe TouKko) — AnNs BXOAA YCTaHOBMEH TUM AaTtymka T un
oTknoyeHa KXC;
F | — cpenHee apudmetnyeckoe 3HadeHne d1 n d2
F£ — cpenHee apudmetuyeckoe 3HadeHmne d1 — d3
F3— cpenHee apudmeTnyeckoe sHadeHune d1 — d4
F4— cpenHee apudmeTtnueckoe 3HadeHne d1 — d5
F5— cpenHee apudmeTnyeckoe sHadeHne d1 — d6
FE — cpenHee apudmeTuyeckoe sHadeHve d1 — d8
Al | — pasHocTb Mexay nokasaHuamu d1 1 d2
AZ — pasHocTb Mexay nokasaHuamu d3 v d4
A7 — pasHocTb mexay nokasaHusamu d5 v dé
AH— pasHocTb mexay nokasaHusamu d5 v d8
r ! ... rH— [MWH] CKOPOCTb N3MEHEHWSI BENNUMHBI HA COOTBETCTBYIOLLIEM
BXoae
Ln-4 BCE P ! ... PH— Homep BbIxoaa, NOAKIKOYEHHOIO K KaHany

- - (oBa pedpuca) — kaHan paboTaeTt B pexuMme nsameputens
Murraet — py4Hou pexum ynpaBneHust QUCKpeTHbIM BY
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Tabnuua 6.2 — HasHayeHue cBeTOAMOOOB

CseTto- CocTon- H
anon Hne asHa4yeHue
Kanan 1...8|cgetntea | HOMep nHanumpyemoro kaHana
Mwraet B kaHane Bo3HvKkNa aBapuiiHas cuTyauusi. ABapuiiHas curHanvsaums
BKIIHOYEHa.
*
K1 Ceetutca |BY TeKyllero kaHana B cocTosHuu «BKITKOHEHO»
He BY Tekyuiero kaHana B coctosiHumn «BbIKITKOYEHO» *
cBeTuTCs
*
K2 Ceetutca | BY Tekyulero kaHana B coctosiHumn «BKITKOYEHO»
He BY Tekyuiero kaHana B coctosiHum « BbIKITKOYEHO» *
CBEeTUTCH
cTon CeeTutcs | BKIOYEH CTAaTUHECKUI PEXUM MHAMKaLMN
He BKroYeH LMKNNYecKnin pexmm nHamkaumm
CBEeTUTCH

* Homep BY TekyLuero kaHana otobpaxaetcs Ha Li-4.

Tabnuua 6.3 — HasHayeHMe KHOMOK

KHonka

Ha3HayeHue

HaxaTne < 1 ¢ — BbICTpoe 3ajaHne yCTaBKM TEKYLLEro kKaHana;
Haxatune > 3 ¢ — BXoa4 B MEHIO HACTPOWKM.

CmeHa KaHana, BbIBOAYMOrO Ha MHAWKALMIO;
YnpasneHune coctosiHnem BY B py4HOM pexume.

OcraHoBka paboTbl aBapuiiHoro BY;
Cpsur nidpopmaumm Ha LIN-1 npu nepenonHeHun.

MepeBoa BY Tekyluero kaHana B pexxuM py4HOro ynpaeneHus:;
Bbixog 13 MeHo HacTpoviku.

=
5|3
3|S

MepekntoveHne pexuma nHavkaummn npubopa: cTaTtM4ecknin, LMKINYECKUN.

B nprbope JocTynHbI cneayioLime peXxuMbl UHAUKaLUK:

* UMKITUYECKNN — VIH(*)OpMaLlVIﬂ O KaXXOoM KaHane BbiIBOOUTCA MO 3aMKHYTOMY LMKIY Ha

BpeMS, 3ajaHHON B HAaCTponKax;

N
* CTaTUYECKUI PEXMM — KaHan aAngd nHavkaumm BbI6VIpaeTCF| C NOMOLL b KHOMOK

N
, U KOHTPOMNMPYETCA MO 3acBETKE COOTBETCTBYHOLEro ceetognona KAHAI.

Pexum wHonkauum BbiIGMpaeTcs npw HacTporke. [Ins onepatuBHOW CMEHbl pexuma

cron
WHAMKaLUN criedyeT HaxaTb KHOMKY .
TekyLmi pexMMm UHAMKaUUm MOXHO onpeaennTb No CocTosiHM ceeToamona CTONM.

®dopmat nHdopmauum Ha LIN-1 onpenensetcs npn HacTporike n npeacTaenseTcs B Buae:
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* LLeNoro Yncna;
* NecATUYHOMN APOBU C 3aaaHHBLIM KONMMYECTBOM 3HAKOB NOCre 3anATo.

Ecnu uHdopmauusi, BbiBoAMMas B 3adaHHOM dopmMaTte, He MOMELLaeTcs Ha 4eTbipex
paspagax uHagukaumm LIN-1, npubop aBTomMaTMUYecku NepeknioyaeTcs Ha oTobpaxeHue ee B
BUZe uenoro yicna. MNocne mnaglwero paspsaa Yncna BbiCBEUYMBAETCA AeCATUYHAA TOYKa,
CUrHanMampyoLas o nepenonHeHn UMdpoBoro uHamkatopa. Ona npocMoTpa CKPbITbIX

BPOC
3Havalmx umdp crieqyeT HaxaTb KHOMKY
Coctosinme BY onpepensetca HacTponkamu npubopa. Ona BY pguckpetHoro Ttuna

;
cocTosiHMe BY 3apaeTcs B py4HOM pexume KHomkamu nnu . [na onepaTnBHoOM

CMeHbI peXxnma ynpasieHunsa BY crefnyet HaXaTb KHOMKY .

6.3 BknroueHue u pabota

anﬁOp nepexoauT K pa60Te aBToMaTU4eCKn nocne nogavn nuTaHuA.

B npouecce paboTbl npubop namMepsieT u3NYEcKre BENUYUHBI C MOMOLLBIO [AaTUYMKOB..
Pesynbtathl n3aMepeHuin BbiBoasATcst Ha LIW-1 nocnenoBaTenbHO € Kaaoro BKOYEHHOTO B
paboty kaHana koHTpons (J1Y).

Bo Bpewms paGOTbI npw60pa MOXXHO M3MEHATb YCTaBKM KOHTPOJIMpYEMbIX BEIIMYNH B
npegenax agonyctmuMmoro guanasoHa 3Ha4yeHuin. YTobbl nepentn B PEXUM W3MEHEHMUSA

yCcTaBku, crniefyer Haxarb . LUN-2 HayHeT muraTb. MameHeHve mnagwero paspsga

N
yCTaBKM Ha OOHY eauHuuy p[OoCTUraeTca KpaTKoBpPEeMEHHbIM HaXaTueM KHOMOK

Vv,
(yBenuyenue) n (ymeHbLueHue).

Ecnun niobyto 13 aTux KHOMOK HaxaTb U yaepxuBatb (~2-3 ¢), ycTaBka byaeT uameHaTbCA
HenpepbiBHO, C BO3pacTalollen CKopocTbto. HoBoe 3HayeHwe ycTaBkM HavuHaeT
OencTBOBaTb Cpasy Xe Mocne ero 3anucu B 3HeproHe3aBMCcUMMyio NamaTb npubopa.

npPor |
,D,J'Iﬂ 3anncm HOBOIo 3Ha4eHuA B NaMATb cnefyeT KpaTKo HaXaTb . Ll|/|-2 nepecraHeT
MuraTtb.

6.4 CeTeBoM nHTepdenc RS-485

VMcnonb3oBaHne BCTPOEHHOTO CeTeBOro WHTepdpernica RS-485 noseonsieT BbINOMHATb
crnegyowme QyHKUNN:

* KOHGMrypupoBaHue npmbopa no ceTu;

* 3aNMNCb NapameTPOB TEKYLLEro COCTOsHMS Ha K.
[Onsa nogknioveHns k cetn RS-485 Heobxoanmo 3aaaTh ceTeBble NapameTpbl perynsitopa.

B opHom cetm MOryT HaxoauMTbCA HECKONbKO NPUOOPOB, MNOAKMIOYEHHBLIX K OOHOMY
KOMMbIOTEPY.

Ona obecneveHns kKOPpeKTHOM paboThl CeTeBblE NapameTpbl BCeX NpubopoB ogHOM ceTu
OOIMKHbI ObITb OAMHAKOBbI (32 MCKMIOYEeHeM yHMKanbHoro 6a3oBoro agpeca).
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6.4.1 basoBbIn agpec npu6opa

Kaxabii npubop B cetn RS-485 gomkeH nmeTb CBOW yHMKanbHbIV 6a30BbIn agpec.

OnvHa 6Gasosoro agpeca npubopa onpegensetca napamerpom A LEn  mpw
KOH(UIypMpOBaHUM CeTeBbIX HacTpoek u paeBHa nubo 8, nnbo 11 6ut. COOTBETCTBEHHO,
MakcuMarbHOe 3HadYeHue, KoTopoe NpuHMMmaeT 6a3oBbIn agpec npu 8-6uTHoW agpecauumn —
248, a npu 11-6utHom agpecauun — 2040.

Ha 3aBoge-nsrotoBuTene Bcem npubopam ycTaHaBNMBaeTCsl OAVHaKOBbIN 6a30BbIi agpec
Add- = 0. Ecnu nnaHupyeTcsa ucnonb3oBaTb B 0aHoi ceTn RS-485 Heckonbko NpuGopos, To
1M HeobXoauMO 3aAaTh HOBble 3HaYeHMs 6a3oBbIX aapecoB.

Onsa kaxpgoro cneaytowero npubopa B ceTv 6a30BbIV aapec 3afjaeTcs kak: [basosbl agpec
npubopa + 8].

2 BHUMAHUE

3anpeLllaeTcs 3agaBatb Apyrum npubopam B ceTn 6a3oBble agpeca Buaa:
[BazoBhbIlt agpec npubopa + 7].
Mpumep

NPEOQYNPEXOEHUE
BaszoBbin agpec 2040 3ape3epBrMpOBaH AMsl LWMPOKOBELLATENBHOW PACChIKM.

[nsa npubopa Ne 1 6a3oBbIN agpec paBeH 16. Torga ansa npubopa Ne 2 3agaetcs 6a3oBbIn

afpec, paBHbin 24, ansa npubopa Ne 3 -32 u T. a.

Mpu 8-6MTHOM agpecaumy nog Kaxabli Npubop pesepBupyeTcs 8 agpecoB B aApeCcHOM
npocTpaHcTBe ceTu. OTW agpeca MOryT MoHagobuTbcs Npu nepegade napameTpoB
TEKyLL,ero coctosiHms no cetm RS-485.

6.4.2 NMpoTokonbl o6meHa

MpunGop pabotaet B ceTn RS-485 no nporokonam OBEH, ModBus-RTU, ModBus-ASCII.
Tun npoTokona onpegenseTca NpMbopom aBToMaTUYECKN.

Mpunbop He aBnsieTca Mactepom ceTu, noatomy B cetn RS-485 gomxeH 661Tb MacTtep ceTw,
Hanpumep, MK ¢ 3anywweHnHon Ha Hem SCADA-cuctemon. B kayectBe MacTtepa cetu moryT
ncnone3oBatbesa npubopsl MIIK, MK ¢ nogkntoyeHHbIM Npeobpasosatenem RS-232/RS-485
(Hanpumep, AC3-M) nnn USB/RS-485 (Hanpumep, AC4).

B komnnekte ¢ npubopom noctaengerca 6GecnnatHein OPC-gpanBep wn 6ubnuoteka
ctraHpgapta WIN DLL, koTopble pekoMmeHayeTcs ncnonb3oBaTh Npy NogkmtoveHun npnbopa kK
SCADA-cucTemam 1 KoHTpornnepam Apyrnx Npon3soguTenen.

KoHdmrypuposaHne npubopa ocywectensaercs Ha [MK yepes agantep nHTepdenca RS-
485/RS-232 nnn RS-485/USB (Hanpumep, AC3-M mnn AC4, COOTBETCTBEHHO) C MOMOLLbIO
nporpammbl «KoHdurypatop TPM13x», koTOpasi BXOAWUT B KOMMIIEKT NMOCTaBKMU.

6.4.3 Pabota npotokona OBEH c napameTpamu npubopa. UHaekcaums

napameTpoB

MapameTpbl B an6ope pasnenarTca Ha ABe rpynnbl: HacTpanBaeMble U onepaTuBHbIE.
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3HayeHus1 HacTparBaeMbix NapameTpoB 3a4al0TCs KHOMKaMM Ha NMUEBOK NaHenu npnbopa
UNn 4epes CeTeBON MHTepdenc (Hanpumep, C nomMolblo nporpaMmbl «KoHdurypatop
TPM13x»).

3HayeHns HacTpanBaeMblX NapaMeTPOB XPaAHATCSA B 9HEPrOHE3aBUCMMOM NaMATH npw60pa
N COXPaHAKTCA NPU BbIKIMIOYEHUN MUTAHUA.

OnepatuBHble MapameTpbl — 3TO AaHHble, KOTopble Npubop nonyYaeT unu nepegaer no
cetn RS-485. OnepaTuBHble NMapamMeTpbl OTpaXKaloT TekKyllee COCTOsiHME perynupyemon
CUCTEMBbI.

6.4.4 Pabota nportokona ModBus ¢ napameTpamu npubopa

Pabota no npotokony ModBus moxet natn B pexxumax ASCII nnn RTU. Mpu pabote no
npoTtokony ModBus MOXHO CUMTBIBATb M 3anuUCbiBaTb 3HAYEHWSI ONepaTMBHbIX NapamMeTpoB
13 namaTu npubopa.

6.5 Py4Hoe ynpaBneHue

Ecnun Heobxogmmo, noboe paboTtatowiee J1Y, a Takke cBA3aHHOe C HMM BY u BHellHee
obopynoBaHme MoryT OblITb nepeBefeHbl Ha pyyYyHOe yrpaBrieHUME  KHOMKamu,
pacnonoXeHHbIMW Ha NMLEeBOI NaHenu npubopa.

MepeBop, JTY Ha py4HOe ynpaBneHne BO3MOXEH TOMNbKO MOcne MepekniodeHnss MHAnKauum
npubopa B ctatnyeckuin pexum (ceetogmos CTOIN cBeTUTCA MOCTOSIHHO) U MPU YCINOBUN,
yTo B Nnapamertpe biL.A- (PL-0) cHATa 6nokuposka (bi.A- = 0).

YTtobbl nepeBecTu J1Y Ha pyyHoe ynpaerneHue, crnegyer KpaTko HaxaTb
MUraTh.

Ceetoanon K1 HayHeT cBETUTLCA NOCTOSAHHO.

BHUMAHUE
Mpu paboTte B pexvme py4HOro ynpaerneHus cnegyer NoMHUTb, YTO nobas
nofaHHasi KoMaHaa ucnonHsietcs BY He3aBUCMMO OT COCTOSAHMS BXOAHbIX CUTHANOB

EPOC
JY v peiicTByeT A0 ee OTMeHbI. [Insi OTMEHbI KOMaHAbl CreAyeT KpaTko HaxkaTb
crTon

nn UMKn A

PYYH.
YT06bI NepeBecTu JTY B pexxmm aBTOMaTnyeckoro ynpasneHus, CrieqyeT KpaTko HaxaTb M
LIN-4 nepectaHeT muraTb.

6.6 ABapus

Mpn obHapyxeHWn aBapuu NO BXOAY BKMIOYaeTCs aBapuiiHasa curHanusaums. Ceetoamop,
COOTBETCTBYHOLUMI KaHany, roe obHapyxeHa HeucnpaBHocTb (KAHAI...8) HauvHaet
murate. Ha LW-1 B 3TOM KaHanme wHAMKauuW BbIBOAMTCA 3acTaBka C YyKasaHUeEM
NoOpsAKOBOrO HOMepa HeuCrnpaBHOMO AaTyvka (Hanpumep, MNPV HEUCNpPaBHOCTWM NSTOro
Jatuuka o - - 5).

Ha LIN-2 BbiBOAUTCA COOBLLEHNE O NPUYMHE HEUCMPABHOCTU, NepeyYeHb KOTOPbIX NpuBeaeH
B Tabnue Huxe.
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Tabnuua 6.4 — CoobLieHns1 0 HeMCnpaBHOCTAX

Bo3moxHasa HeucnpaBHOCTb Coob6LweHue Ha LINn-2
annn
KopoTkoe 3amblkaHne TC HLLL
O6pbiB TC nrn T T
P
Bbixoa curHana ¢ TC, T nnu akTUBHOIO AaT4MKa 3a HUXKHIOH LLire
rpaHuLy auanasoHa KoHTpons (kpome Tunos 11, 12, 13)
Bbixog curHana ¢ TC, T nnv akTMBHOIO faTynka 3a BEPXHIO HHHH
rpaHvLy AuanasoHa KOHTpons
g o}
Meperpes cBo60AHbIX KOHLOB TI1 atll
OTKa3 u3aMepuTeNbHOro yCTPOMCTBa RdEr
3apaHHblii B napametpe Lcn (PL-2) HoMep AaTymka nporpammMHo cnof
OTKINIOYEH ycTaHoBKoW cn-t (PL-2) = oFF

WHdopmauus o6 aBapum coxpaHaeTcs A0 YCTpaHeHUs: ee NpuYMHbl N 4o NporpamMmmHOro
OTKIMIOYEHUS BbILLEALLEro U3 CTPos KaHana.

Mo curHany ABapusi pgatuuka Bce JIY, CBfi3aHHbIE C HEWUCMPaBHbIM OATYMKOM,
yCTaHaBnMBaloT CBOM BY B COCTOSHMSA («BKMOYEHO» WM «OTKIOYEHOY»), OnpeaereHHble
npwv 3agaHumn napameTtpos £r. 5t (PL-2).

Kpowme Toro, no curHany ABapus patumka cpabartbiBaeT (ecnv 310 3a4aHo Npu YCTaHOBKe
pabounx napametpoB npubopa), BY ABapusi, KOTOPOEe OCTaeTcs B 3TOM COCTOSIHAM Ha
3agaHHoe BpeMs. [nga nepekntodeHus BY B ncxogHoe COCTOsiHWE crnedyeT A0 OKOHYaHWs

CBPOC
BPEMEHW 3aePXKKN HaXaTb KHOMKY Ha nuueBon naHenu npmnbopa.
Mo okoH4YaHMM BpemeHu 3apepxku BY ABapusi BO3BpalLLaeTcs B MCXOOHOE COCTOSIHUE.
Ecnu npuunHa aBapum He ycTpaHeHa, YCTPOMCTBO OyaeT HanoMuHaTb O HEWMCNPaBHOCTU
KpaTKoBpeMeHHbIM cpabaTbiBaHueM (Ha 1 ¢) Yyepes kaxable 60 c.
YT0O6bI OTKMIOYMTE HEUCNpaBHBIN KaHan, HEOOXOAMMO YCTaHOBUTL AMs COOTBETCTBYIOLLEIO
ny Lin (PL-2) = 0.
PekomeHayeTcst Takke OTKMOYMTL AaTtymk oT J1Y, 4Ttobbl cokpaTuTh 0o6Lliee Bpemsi umkna
onpoca nepBuYHbIX Npeobpa3soartenen. [ns atoro cneayeT yctaHoBUTb cn-£ (PL-1) = oFF.

7 HacTtpownka
7.1 O6Lwume cBegeHus

HacTpoinka npegHa3HayeHa Ans pegakTupoBaHus napameTpoB, UCMONb3yeMbIX B NpoLecce
akcnnyatauuMn (TN gartyvka, pexumbl MHAMKauMM W ap.). 3HayeHus napameTpoB
3anuCbIBalOTCSl B 9HEProHE3aBMCMMYH NamsATb NPUOOpa U COXPaHSIOTCA MPU OTKITHYEHUN
nuTaHus.

Mpu HacTporike NpuboOp NpoaoKaeT M3MEPATb BXOAHbIE BeNUYMHbI (6e3 BbiBoga WX
3HayeHWn Ha UuUMcPOBON WHAMKATOP) U  HOPMUPOBaTL CUrHanbl aBTOMAaTUYECKOro
ynpaeneHnsi BHELLHMMM yCcTponcTBamu. Ecnn kakon-nnbo n3 napameTpos 6bin U3MeHeH BO
BpeMs HacTpoviku, To npubop HadnHaeT paboTaTb C HOBbIM 3Ha4YeHMEM Mocne 3anucu B
namsiTb.
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HacTtpowka nponssogmTca nocne MoHTaxa anl60pa W NOAKMYEHNA N COCTOMUT B yCTaHOBKe
KOH(*)I/II'ypaLI,I/IVI, Tpe6yeM017| Aana  BbINONTHEHUA  TEeXHOJ1I0r’M4ecKoro  npouecca, n
penakTmpoBaHUn HacTpanBaeMbIX MNapamMeTpoB.

HacTpollky pekoMeHOyeTcsl Mpou3BOAUTL MPU  OTKMKOYEHHOM MUTAHWM  CUIIOBOTO
o6opynoBaHusi.
MapameTpbl Npbopa AensiTcs Ha ABe rpynnbl: HacTpanBaeMble 1 onepaTUBHbIE.

3HayeHus1 HacTpavBaeMbiX NapameTpoB 3a4al0TCs KHOMKaMK Ha NMUEBOK NaHenu npnbopa
UNn 4epes CETEBON MHTepdenc (Hanpumep, C MoMolblo nporpaMmmbl «KoHdurypatop
TPM13x»).

YT06bI NepeniTu B HACTPONKY, HEOBXOAUMO HaxaTb U yOoepXuBaTb KHOMKY | B TeueHune
npumepHo 3 cek. Ha LIN-1 nosensieTca 3actaeka Prol, Ha LIN-2 otobpaxaercs FL-0-.
3aTeM HyXHO BbIGpaTb ypoBEHb A4S MPOCMOTPa UM U3MEHEHUs NapameTpoB OTAENbHOW
rpynnebil.

I'Ipm HeobXxoaMMOCTM 3allnTbl 3adaHHbIX napameTpoB OT HeCaHKUMOHUPOBAHHOIO UX
MN3MEHEHUA MOXXHO YCTaHOBWUTb KOA AOCTYyMNa Ha OaHHbIN YpPOBEHb.

7.2 HacTpoMKa curHanusauum v usmepeHus

Mpn HeobxoanMOCTN aBapuNHOW CUrHaNM3aLun cnegyer:

- 3apaTb B napameTpe AL.dr NopsaKoBbI HOMep NoBoro AUcKpeTHoro (krnoyesoro) BY,
He 3ae/iCTBOBaHHOMo ANsA ApYrux Lenewn.

- 3apaTb 3Ha4yeHus napameTtpoB AL.HL («dnutensHocTb cpabaTbiBaHus BY no curHany
ABAPUA») n AL 5t («CocTosiHne BY nocne noctynnexuns curHana ABAPUS»)
COrnacHo aKcnnyaTaumMoHHbIM TpeboBaHNAM.

Ecnu k npubopy noakntodeHa xots 6bl ogHa TepMonapa, To crnegyeT:

* 3apatb L3-L = on (BKITHOYEHO).

* Y6eamTbes, YTo aBTOMaTMYeCKas KOppeKuus no Temneparype cBo60aHbIX KOHLOB TI1
BKIOYEHA, MOXHO MO COCTOsIHMIO nHAMKaTopa LIM-3, Ha koTopom BO Bpemsi paboTbl
oTOGpakaeTcst MOPSAKOBBIA HOMEP NOAKITIOYEHHOTO K KaHany AaTyuka.

Ecnu B kayecTBe gatumka ucnonbayetcs T, HO KOMNEHcaUMsa XONOAHOIO Crnas OTKIIOYEHA,
To Ha LIN-3 nocne Homepa Aatymka oTtobpaxkaercs Murarowas Todka. [py BKIOYEHHOWM
KXC muratoLas Touka oTCyTCTBYET.

Mpu npoBepke crnedyeT yGeauTbesi, YTo B napametpe 555E ("MHAMKauusi cUCTEMHBIX
OLIMBOK") yCTaHOBINEHO 3HavyeHne of F.

OcrtanbHble napamMmeTpbl ypOBHA cnegyet yCrtaHaBnuBatb B COOTBETCTBMU  C
aKcnnyatauynMoHHbIMU Tpe6OBaHVIﬂMVI.

B napametpax Cn-£ 3agaloTca HOMUHAMbHBIE CTaTUYECKUE XapaKTePUCTUKM ANSA AaTYMKOB.
Mepen pabotoi cnegyeT NPOBEPUTL COOTBETCTBME MOAKIOYEHHBLIX K Npubopy AaTyukoB
3ajaHHbIM Ans HUX 3HadeHnsim HCX. [ns oTKNo4YeHNst HEUCMNornb3yeMblX 4AaTYMKOB crneayeT
3agath Ln-t = oF F 4ns cooTBeTCTBYlOLWEro kaHana.

PekomeHayetcs ucnonb3oBaTb LucpoBble UNLTPLI  ANA  MONyYeHUs CTabunbHbIX
pe3ynLTaToB U3MEPEHUIA B YCMOBUSAX MHTEHCUBHbLIX MPOMBILLIIEHHBIX MOMEX, a Takke npu
paboTe ¢ AaT4yMKaMu, BbIXOLHOW CUrHam KOTOpbIX HaxoauTcs B 06nacty MUNNMBONLTOBOMO
AnanasoHa (TepMonapbl, akTUBHbIE AaT4mkn ¢ Bbixogom oT 0 ao 50 mB u T.n.).
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MapameTpbl punbTpoB r. Fd n Cn FL HeoGxoaMmo 3adaBaTh UHAMBUAYANbLHO AN KaXaoro
JaTtyuka, UCXoas M3 IKCMyaTaLMOHHbIX TpeGoBaHuiA.

Onsa kaxgoro yy4acTeytoLLero B perynuposaHum JTY crnegyer 3afath 3HauYeHus:
- ycTaBku (napametp L 5F);
* 30HbI rUcTepesica (napameTp HY5E)

Ecnu B npouecce paboTbl paspeLlaeTcst USMEHATb YCTaBKN PeryrnmpoBaHunsi, MOXHO 3adaTtb
B napametpe L 5F.0 30Hy onepaTMBHOMO N3MeHeHMs YCTaBKM.

[encteme 30HbI pacnpoCTpaHsSeTCsl CUMMETPUYHO KakK B CTOPOHY YBEMWYEHWs, Tak U B
CTOPOHY YMEHbLUEHUS 3HAYEHNS YCTaBKM.

Mpu L5F 0 = 0 onepaTtvBHOE M3MeHeHVe ycTaBkU 3aBGrnokMpoBaHo.

BbixogHble xapaktepuctuku J1Y 3apatotca B napametpax AL. £ cormacHo Tpe6oBaHusM
TEXHONOrM4ecKoro npowecca.

Mpu AL.E = 5 NY GyaeT paboTtaTtb B pexmMme perucrparopa, KOTOpbIi CyLLECTBYET TOMbKO Y
moandukaumii npmudopa c LIAM "napameTp-Tok".

Mepen pabotoii criegyet y6eamTscs B NpaBUnbHOCTU 3adaHus napamertpa bL.St. Mpw bL. 56
= on nepBeoe cpabaTbiBaHe koMnapaTopa 6yaeT 3aGnoKMpoBaHo.

OcTtanbHble NapameTpbl CregyeT ycTaHaBnMBaTb B COOTBETCTBMM C 3KCMNyaTauUOHHBLIMU
TpeboBaHusiMu.

7.3 Pabora ¢ meHIo npubopa

. neor
Ons nepexoaa B HacCTPOWKYy HEOBXOOMMO HaxaTb U yOepPXMBaATb KHOMKY B TeyeHue
npumepHo 3 cek. Ha LIN-1 nosienaeTca sactaeka Frol, Ha LIM-2 oToBparaeTca FL-0.

PYYH.
[ns BbIxoAa U3 MeH0 HAaCTPOWKU CriefyeT HaxaTb KHOMKY .
HoBoe 3HayeHune napameTpa NMpUMMEHSIETCS MOCre 3anucy ero B namstb npubopa. YUTobbl

npor,
3anncaTtb HoBOe 3Ha4yeHue napameTpa, Heobxoanmo KpaTKO Ha)XaTb KHOMKY .

7.4 YcTaHOBKa KOHdurypaumm

Mpn yctaHoBKke KoHdWrypaumm npubop ¢OpMUpPyeT KaHanbl W3MEPEHWS BbIXOAHbLIX
BEMNWYMH U KaHarbl yNpaBneHus, KOTopble HYXXHbl Ansi paboTbl C 06bEKTOM.

KoHdumrypaumsa co3pgaércs ¢ noMOoLLbo M3MEHEHNS HacTpavMBaeMblx napameTpos npubopa.
K kaxgomy BbiGpaHHOMY Anst pabotbl J1Y nogknioyaoTcs 3agaHHble 4aTYMKU U BbIXOOHbIE
YCTPOWCTBA, KOTOPble 06pasyloT cxemy Tpebyemon KoHdurypaumm.

[ns npepBaputenbHOM KoHdwUrypaumm cxembl npubopa cnegyeT BbiOpaTb OAMH K3 ee
TUNOBLIX BapuaHToB (Hambonee nOAXOAAWMA AN BbIMNOMHEHUS TEXHONOrMYecKoro
npouecca) 1 yCTaHOBUTb €ro B COOTBETCTBUM C PUCYHKOM HUXKE.

Mocne ycTaHOBKM BbIOPAHHOrO BapvaHTa PEeKOMEHAYETCA BKMOYUTL 3aliuTy JocTyna Ha
yposeHb PL-3, yctaHoBuB ALLS = 1.
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‘ | HaxatbHa3...5¢

YpoBeHb napameTpoB o6Luero
HasHayeHs

YpoBeHb napameTpos
[arynkoB

YpoBeHb napameTpoB oru-
YeCKMX YCTPOACTB

YpoBeHb BapuaHToB
KOHdUrypaumm

YpoBeHb napameTpos
o6mena ¢ MK

YpoBeHb I0CTUPOBKM
npubopa

PucyHok 7.1 — Cxema BbliGopa ypOBHA HacTpanBaeMbIX NapamMeTpoB

NPEQYNPEXOEHWUE

@ 3pech 1 fanee Ha cxemax M3obpaxeHue kakon-nmbo KHOMKKM ynpasneHus 6e3
yKa3aHusi BpDEMEHHBIX XapaKTePUCTUK O3HAYAET, YTO HaXaTue Ha KHOMKY JOMKHO
ObITb kKpaTkum (~0,5 c).

Ecnu BbiOpaHHbLIN BapuaHT KOHUIypauum Mo KakuM-nnGo npuyMHaM 4YacTUYHO He
yOoBrneTeopsieT TpeGoBaHUAM MNpouecca, BO BPEeMsi HACTPOWKM MOXHO BHECTU B Hero
N3MEHEHMUS.

Ona dopmnpoBaHua KaHana usmepeHuss Kk BbibpaHHomy J1Y nporpamMmHbiM cnocobom
MOAOKMIOYaEeTCA BXOAHOW CWrHam, napameTpbl KOTOPOro AOMXKHbl ObiTb U3MepeHbl ”
BoiBedeHbl Ha LW-1. TNopsgkosbii Homep BbibpaHHoro JIY B pganbHeviwem 6yaet
COOTBETCTBOBAaTb HOMEPY KaHarna nHauKaumm.

B kauectBe BxogHoro curHana J1Y moryt ObiTb UCNOMb30BaHbl Kak N3MEPEHHbIE 3HAYEHNS
(PU3NYECKMX BEMNNYMH, TaK U BbIYMCIEHHbIE MaTeMaTuyeckne BenuyuHbl. Ons Toro, 4tobbl
BblIGpaTh BXOAHOM CUrHas v noaknoumTb ero k JTY, cneayet HacTpouTts napametp Lin (PL-
2). 3aTem Heobxoammo 3agdath AL.L (PL-2) = 0, 4yTobbl JTY paboTano kak usmeputens.

[ns dopmupoBaHNs KaHamna ynpaBrieHusi Kk BblGpaHHomy J1Y, kak v B npegblaoyliem
criyyae, NoAKIiYaeTcs BXOOAHOW curHar, Ho K Bbixogy JTY AoNOMHUTENbHO NpUcoeauHaeTcs
oZHo 13 BY npubopa, nopsakoBblii HOMep KoToporo 3aaaeTcs B napameTpe Ldr (PL-2). Tun
pabotbl J1Y 3apjaetca B napamertpe AL. £ (PL-2), B cooTBeTCTBUM C TpeGoBaHMAMU K
OaHHOMY KaHarny.

K kaxxgomy J1Y nogkntoyaeTcs TonbKo oAvH BXOAHOW curHan u ogHo BY.

OouH M TOT Xe BXOOHOW CUrHam unM ogHO M TO xe BY moryT ObiTb MOgKtoYeHbI
OfHOBpeMeHHO k Heckonbkum JTY. Mpu pabote ogHoro u Toro e BY ¢ Heckonbkumn Y
cregyeT MOMHUTb, 4TO nepeknoyeHne atoro BY B cocTtosiHne BknrouyeHo O6yper
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ocyuwiectBnaTbes no cxeme WMIA, 1. e. BY Bknwountca, ecnm xota 6bl ogHo JTY
cchopmmpoBano curHan Bknro4veHo.

[na HopmanbHOro PyHKLMOHMPOBaHMS KaHana K BelbpaHHoMy JTY AomkHO nogknioyaTbes
xoTs 6bl ogHo BY. Mpu AL £ (PL-2) = 0 (J1Y paGoTtaer kak M3MepuTesb), ycroBue He
ABnsieTca 0653aTenbHbIM.

7.5 HacTtponka o6paboTkn BXOQHOro cUrHana

Mpu pabote c akTMBHbIMKM Npeobpa3oBaTensiM1, BbIXOOHLIM CUrHANoM KOTOPbIX SIBMSIETCH
HanpsbkeHwe wnu ToK (Tun gatuvka 06, 10, 11, 12 wnu 13), Tekywue 3HayeHus
KOHTPONMPYEMbIX BENMUYUH BbLIMUCASIOTCA MO  MaclwTabupylowmm  koadpuumeHTam,
KOTOpble 3afaloTca AN KaXKdoro Takoro gatyvka uHaveuayaneHo. Mcnonb3oBanue
mMaclTabupyowmx  Ko3d@UUMEHTOB  no3BonsieT  oTobpaxaTb  KOHTpONupyemble
dusnyeckne BeNUYMHbI HEMOCPEACTBEHHO B eAMHMUAxX UuX u3MepeHust (atMmocdepax,
Kunonackansix, MetTpax u T.4.). KoadduumeHTsl 3agaroTcs npy ycTaHoOBKe napameTpos Aln.
L (PL-1) — HmkHee oToOpaxaemoe 3HadeHue, u AcnH (PL-1) — BepxHee oToGpaxaemoe
3HayeHne. MnHUManbHOMY YPOBHIO BbIXOAHOIO CMrHamna gartdvka Oyger cooTBeTCcTBOBaTb
3HayeHve, 3agaHHoe B napametpe Aln L (PL-1), @ MakcumasibHOMY YPOBHIO curHana —
3HayeHue napametpa AcnH (PL-1).
HanbHenwasn obpaboTka CMrHanoB OCYLLECTBNSAETCS B 3a4aHHbIX eQVHULAX U3MEPEHUs No
NVHEHOMY 3akoHy (npsiMo nponopuuoHansHoMmy npu AinH > Ain. L wnu obpaTtHo
nponopumoHansHomy npu AinH < Ain. L). PacyeT Tekywiero 3HavyeHuWsi BENUYMHbI
npounssoauTcs no hopmynam:
npu AinH > Ain.L:

Ain.L + (AZTLH - AZnL)(IBX - Imin)

Imam -1 min ,

npu AinH < Ain.L:
AinH + (Ain.L - AZ’N,H) (IBX - Imin)
Imar - Imin ,
roe Ain.L, Ain.H — 3HaueHus napameTpos ACn.L (PL-1) n ACnH (PL-1) COOTBETCTBEHHO;
Isx — TeKyLLee 3HaYeHNe BXOAHOMO CUrHana;

Imin, Imax — MMHUMaNbHOE N MakCMmanbHOE 3HadeHWe BXOAHOro CuUrHana gatyvka no
OaHHbIM mabnuupbi 2.2.

Mpumep

Mpu 1cronb3oBaHUM OaTtyMKa C BbIXOAHLIM TOKOM oT 4 go 20 MA (Tun gatuuka £4 17 O
B napametpe -t Ha ypoBHe PL-1), KoHTponupytoLiero agaeneHume B gvanasoHe ot 0 oo
25 arm., crnegyet 3agatb Acn. L (PL-1) = 00,00 u A_nH (PL-1) = 25,00. Mocne aToro
06paboTtka n oTobpaxxeHue nokasaHu byoeT NpomM3BoAMTBECA B aTMocdepax.

7.6 HacTtpouka uucpoBon pmunsTpaumm nuamepeHumn

Ons  ocnabneHnst BRAUSHUSE BHELWHWX WMMYMbCHLIX MOMEX Ha 3KCnyaTauMoHHble
XapakTepucTkm npubopa npegycMoTpeHa LMgpoBas  OUNLTpaUMS  U3MEpPEeHWI.
dunbTpaumna OCyLLECTBMSETCS He3aBUCKHMO AOA KaXOOoro KaHana WM3MEepeHuUsl BXOAHbIX
napaMeTpoB 1 NPOBOAMTCS NOcneaoBaTesisHO B 4Ba aTana.
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Ha nepBom 23tane uv3mMepeHWn OTMUMLTPOBLIBAITCA 3HAYEHUs, KMelolme SBHO
BblpaXXeHHble MO BefMYMHe «NpoBanbl» UM «BblOpocki». C 3TON Lenblo AN Kak4oro
KaHana OCyLLEeCTBMSETCA BblYMCIIEHWe Pa3HOCTU Mexady pesynbratamu ABYX MOCNeAHUX
N3MepEHUI, BbINOINHEHHbIX B COCEAHMX LMKIax onpoca, U CPpaBHEHWe 3TOW pasHOCTU C
3aaHHbIM npefenbHblM - OTKMOHeHueM. Ecnu  BblMMCNEHHas pasHOCTb  NpeBblluaeT
3afaHHbIN Npegen, TO N3MEpPEeHHOe 3HayYeHue, MoryyYyeHHoe B NnocrnegHeM LMkne onpoca,
cuMTaetcs HepocToBepHbiM. [anbHenwas ero obpaboTka npuocTaHaBnuBaeTcs, W
oXupaeTcsa pesynbrar criefyroLlero uukna onpoca. Ecnv HegocTtoBepHbIvi pesdynbtar 6bin
BbI3BaH BO3AEWCTBMEM MOMEXMW, TO MOCMEeAyLWMA UMK onpoca NOATBEPAUT 3TOT hakT, n
HeJOCTOBEPHOE 3HAaYeHNe aHHYNMPYyeTCs.

BenuuuHa npeaenbHOro OTKIMOHEHNS B pesynbTarax AByX COCeAHNX M3MEepPEeHMI 3aaeTcs B
napameTtpe nomnoca cunerpa Cn. FL (PL-1) vHOuBMOyanbHO ONA KaXOoro Jatyvka B
eaVHMLAxX n3mepsemMbiX MMy (U3NYECKUX BENNYUH.

Manas wuprHa nonockl ounsTpa NPMBOAMT K 3aMEANEHUI0 peakumm npubopa Ha GeicTpoe
M3MeHeHue BXOAHOW BEnWYMHbLI. Ha npakTuke npu 3agaHuu «nonockl unstpay cnepyert
PYKOBOACTBOBATLCS MaKCUMarbHOW CKOPOCTbI0 U3MEHEHUSI KOHTPONMPYEMOW BEMUYMHBI U
ANUTENBHOCTbLIO LIMKINA onpoca AaTyuka.

Mpn HeoGXOAMMOCTM AaHHbIN PUNLTP OTKIOYaETCA yeTaHoBKoM Lr.fL (PL-1) = 0.

Ha BTopom 3tane wuudpoBble UNBTPEI OCYLLECTBMSAT CrraxuBaHUe pesynbraTtoB
n3MepeHui npu mx konebaHusx (oemndupoaHue). CTeneHb AeMnduMpoBaHns 3agaeTcs
napaMeTpoM NOCTOsiIHHas BpemeHu dounbrpa — cnFd (PL-1).

YBenuyeHne NOCTOSIHHOW BpeMeHu unbTpa (cn. Fd) NPUBOAUT K 3ameaneHulo peakumm
npubopa Ha ObICTPOE W3MEHeHWe BXOAHOW BenuuuHbl. CKOpPOCTb peakuuMu KaHana
M3MEpPeHNss Ha ckadykoobpasHoe M3MeHeHue BxogHoro curHana ¢ 0,0 mo 10,0 % ot
“3mMepsieMoro amanasoHa npyu pasnuyHblX 3HadeHusix cn. Fd (PL-1) npuBeaeHa B Tabnuue
HUXe (uNbTp Cn.FL oTKNoYER).

Ta6bnuua 7.1 — 3aBUCUMOCTb YPOBHS OT NOCTOSIHHON BpeMeHu hunbTpa

U3mepeHHoe 3HayeHue NOCTOAHHOW BpeMeHu chunsTpa
3HaueHue 1 [ 2]3[4][5]6]7[8]9[10][1M][12]13][14]15
(ypoBeHb) .
KonunuectBo namMepeHum, Heo6XOAMMoe AnsA AOCTUXeHUs ypoBHA
7,0 2 |3 |5 |6 |7 |8 |9 |11 |12 |13 [14 |16 |17 |18 [19
9,0 4 |6 (8 |11 |13 |15 [18 |20 |23 |25 |27 |29 |31 |34 (36
9,5 5 (8 |11 |14 |18 |20 |23 |26 |29 |32 |35 |38 |41 |44 |46

Mpu HeoBXOAMMOCTM AaHHbIN PUNLTP OTKIKOYaeTcs ycTaHoskom Ln.Fd (PL-1) = 0.
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3HaveHue in.FG
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2) unbTPbI OTKMKOYEHDI 4) BkntoyeHbl ounbTpsl in.FG nin.Fd

PucyHok 7.2 — BpemeHHble gnarpammbl pabotbl uucdpoBbix HpunsTpoB

7.7 KoppeKunsa uameputenbHON XapakKTePUCTUKN [aTYMKOB

[ns ycTpaHeHus HayanbHOW MNOrpeLHoOCT! npeobpa3oBaHNs BXOOHbLIX CUrHanmoB U
MOrPELUHOCTEN, BHOCUMMbIX COEAUHWTENbHBIMM NPOBOAAMMW, W3MEpPEeHHoe Mpubopom
3HayeHWe criegyeTr oOTKoppekTupoBaTb. B npubope ecTtb pABa TuMna Koppekumu,
NO3BONSAIOLLME OCYLLECTBNATL CABUI MW HAKIMOH XapakTepUCTMKN Ha 3a4aHHYI0 BEMNNYMNHY.

CABUI XapaKTepPUCTUKU OCYLLECTBMSIETCA CYMMUPOBAHMEM BbIMMCIIEHHOW BENUYMHBI U
KOPPEKTUPYIOLLETO 3Ha4YeHUsI O, 3a4aBaeMOoro Anst KaXkAO0ro KaHasa KOHTPOrs B napameTpax
<n 5H. 3HayeHve O 3apaeTca B eOMHULAX U3MEPEHUS] KOHTPONUPYeMoii BeNuYMHbI. Casur
HOMMWHAmNbHOW XapakTePUCTUKA MPUMEHSIETCS AONsl YCTPaHEHUS BMUSHUS HavanbHOW
MOrpeLLIHOCTM NepBUYHOrO Npeobpasosartens (Hanpumep, Roy TC).

Mpumep caoBura HOMUHaNbLHOWM XapakTepPUCTMKM Npeobpa3soBaHusa ans aatdymka TCM50 (a =
0,00426 ° C-') npeactaBneH Ha pucyHke Hwxke. K kaxgomy uamepeHHoMy npubopom
3HaveHuo napameTtpa Tusm NpnbaBnsaeTcst 3Ha4YeHme O.
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PucyHok 7.3 — KoppeKuus «caBUr xapakTepucTUuKku»

N3meHeHne HaKIoHa XapaKkTepucTUKn ocyllecTBrnsieTcs YMHOX€EHNEM
OTKOPPEKTUPOBAHHOW BenuUuMHbl Ha koadduumneHT K, 3Ha4yeHne KOTOporo 3apjaercsa Ans
Ka)KOOro KaHama KOHTponsa B napametpax cn. 5. [aHHbIl BUAO KOppeKUuuW Takke
MCMONb30BaH Ans KOMMEHcauun MorpeLlHoCcTeEN AaTYMKOB (Hanpumep, Npu OTKMOHEHWUU
napametpa K ot craHgapTHoro 3HayeHus). 3HadeHuwe koadpduumeHta K 3apaetca B
Ge3pasmepHbIXx eauMHuuax (3aBogckas ycTaHoBka 1.000) v nepen  yCTaHOBKOW
onpegensieTcs no oopmyne:

II
HI/I3M,
roe M — 3HayeHre BennyYnHbl 6€3 BNNSIHUS NOrpeLLHOCTEN;
Mysm — N3MEpEHHOEe NPUBOPOM 3HaYEHUE BENUYMHBI.

Mpumep M3MEHeHWs HaknoHa HOMWHANbHOM XapaKTepuUCTUKU npeobpas3oBaHns AOns
parymnka TCM50 (a = 0,00426 °C-1) npeacTaBneH Ha PUCYHKE HUXKeE.

K =
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PucyHok 7.4 — KoppeKkuus «HaKrnoH XxapakTepucTUKmu»

Kaxpgoe namepeHHoe 3HaveHne Tyaw YMHOXAaETCA Ha 3afaHHbIN koadduumneHT K.

HeobxoaMMocTb M3MEHEeHUs1 3aBOACKOM YCTAHOBKM MoMnpaBoyHOro koadpduumeHta K
pekoMeHayeTCcs onpeaensTb NPU MakCUManbHbIX (M BNN3KMX K HUM) 3HAYEHUSIX BXOOHOMO
napameTpa, [4e OTKIIOHEHWE HaKMOHa W3MEpPUTENbHOW XapakTepUcTMkM Haubonee
3aMEeTHO.

Mpu HeobxoaMMOCTU N3MEHEHWS NS OQHOrO M TOro XXe AaTynka oboux koadduumneHToB (S
n K) nepBoHayanbHO cnegyeT ycTaHaBnuBaTb Tpebyemoe 3HaueHue O, a 3aTeM yxe
BbIUYMCMATL U yCTaHaBnuBaTb 3HaveHune K.

BHUMAHUE

A YcTaHOBKa KOPPEKTUPYHOLLMX KOAPDULIMEHTOB, OTIIMYAIOLLMXCS OT 3aBOACKNX
yctaHoBok (0 = 000.0 1 K = 1.000), n3ameHsieT METPONOrM4ecKne XxapakTepncTukm
npubopa 1 JomKHa NPOM3BOANTLCS TOMbKO B TEXHUYECKN 0BOCHOBAHHbIX CIy4asx
KBanMuLMpoBaHHbIMY CneuuanucTamm.

MonyyeHHble nocne unsTpauunM U KOPPEKLUN 3HAYEHNS N3MEPEHHbIX BEMUYUH BbIBOASTCA
Ha LW v noctynatoT ansa gansHenwen obpaboTkm Ha ycTporcTBa cpaBHeHus npubopa.

7.8 HaCTpOﬁKa Bbl4YUCIIeHnA mateMaTn4ieCKnx BeJsinyimnH

MoMUMO M3MepeHUst BXOAHbIX MapameTpoB, KOHTPONMUPYEMBIX [AaTyuMkamu, npubop
BbIYMCIISIET 3HAYEHUS HEKOTOPbIX MaTeMaTUYEeCKMX BENMYMH, MO KOTOPbIM OCYLLECTBIIAETCS
ynpaeneHne obbekToM.

K HMM oTHocATCS:

* F1 — cpeagHee apudpmeTtnyeckoe 3HavyeHvne no napamerpam asyx gatymkos d1 u d2;

* F2 — cpeagHee apumeTnyeckoe 3HaveHme no napamerpam Tpex gatymkos d1 - d3;

* F3 — cpeaHee apugmetTnyeckoe 3Ha4eHMe No napameTpam vetbipex gatumkos d1 - d4;
* F4 — cpegHee apudmeTtnyeckoe 3HaveHne no napamerpam nsatu gatumkos d1 - d5;

* F5 — cpenHee apudmeTtnyeckoe 3HaveHne no napamerpam wectun gatymkos d1 - d6;

* F6 — cpenHee apudmeTtnyeckoe 3HaveHne no napamerpam cemu gatumkos d1 - d7;

» F7 — cpenHee apudmeTtnyeckoe 3HavyeHune no napaMmerpam BocbmMu gatymkos d1 - d8;
* A1 — pasHocTb Mexay nokasaHmamu d1 u d2;
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* A2 — pasHocTb Mexay nokasaHusmu d3 n d4;

* A3 — pasHocTb Mexay nokasaHusimu d5 n d6;

* A4 — pasHocTb mexay nokasaHusmu d7 n d8;

*r1 - r8 — ckopoCTb M3MEHeHUS (B MUHYTY) NapameTpa, KOHTPONMPYEMOro
COOTBETCTBYIOLLMMMW AATYNKAMM.

NPEQYNPEXOEHUE

@ PekomeHayeTtcs ncnonb3oBaTth BbIYUCIEHHbIE BENUYWHLI 11 - r8 ans
BCMOMOraTeflbHOro KOHTPOSA, TaK Kak peann3oBaHHbIA B TPUBOPEe NO3NLIMOHHLIN
3aKOH ynpaBreHus BbIXOAHbIMW YCTPOMNCTBAMU B BOMbLUVHCTBE Cry4Yaes He
no3BonseT obecnevnTb NX Ka4eCTBEHHOIO perynmpoBaHus.

YKazaHHble BENUYMHbBI BbIYMCASAOTCS MO pe3ynbTnpyrowmnmMm gaHHbIM COOTBETCTBYHOLLMNX
KaHanoB U3MepeHusa, nonyvYeHHbIX nocne dunsTpauumn N KOPPEKLMM BXOOHbBIX MAapaMeTpPOB.

Ons dunsTpauum BenuyuH r1 - r8 B npubope npenycMoTpeHbl OTAENbHbIE CriaXuBatoLwme
UnbTPLI, 3HaYEHUsI KOTopbIX 3agatoTcs B napametpe cn. ~d (PL-1) HesaBucumo ans
Kakgoro gatuuka.

BbluMcrieHHble 3HAYEHUS! 3TUX BEMWUYMH Takke NocTynarT Ha aBTOMaTUYECKMIA KOMMYTaTop
AK-2 ansa nogkntoveHus nx K 3agaHHbim JTY.

7.9 HacTpomnka uHgmMkaumm nuaMmepeHHbIX NnapaMmeTpoB

WHdopmaums 06 M3MepeHHbIX 3HAYeHUsIX BXOAHbIX NapaMeTpoB WM BblYMCIIEHHbIX
mMaTemaTnyeckux BennynHax otobpaxaercs Ha LIUA-1.

OanHble Ha LWU-1 moryT noctynaTb OQHOBPEMEHHO TOMbKO OT OOHOM0 U3 BOCbMWU
umetowmxcsa B npubope KaHanoB BbiBoAa WH(OpPMauuW, porfb KOTOPbIX BbIMOMHAT
nornyeckne yctponctea JIY1 - JIY8. lMogknioyeHne u3MepeHHOW (MNM BbIYMCIIEHHOW)
BENMMYMHBI K BbIOpaHHOMY KaHany BbiBoAa WHoOpMauum nNpou3BOAUTCS  Mpu
pepakTuposaHun napameTtpa «BxogHon curHan JY» L Cn (PL-2) cooTBeTcTByOLLErO
nornyeckoro yctponcrtea. B crnyvae ycTtaHOBKM B 3TOM napameTpe 3HaveHun 1 - 8 Ha
UMdPOBON MHAMKATOP OT AaHHoro J1Y BbIBOAMTCS MHOpMaLMSA O BeNMYMHaX N3MepPEHHbIX
COOTBETCTBEHHO AaTtynkamu d1 - d8.

Mpn yctaHoBke 3HaveHMn 9 - 15 — MHpoOpMaUMSA O BbIMUCAEHHBLIX MaTeEMaTUYECKUX
BenuumHax F1 - F7.

Mpwn yctaHoeke 3HavyeHun 16 - 19 — nHpopmauma o senmunHax A1 - A4, a npu yctaHoBke
3HaveHun 20 - 27 — nHcpopmauma o senuumHax r1i - r8.

Mpu yctaHoBke B napametpe L cn (PL-2) = 0 paHHoe J1Y u3 panbHeiiwen paboTbl
UCKIto4aeTcs.

BoiBogmMmas Ha LIUA-1 uHdopmaumnsa npeactaBnsaeTcs Kak B LenblX Ynucnax, Tak M B Buae
OEecATMYHbIX Apobert C 3adaHHbIM KONMYECTBOM 3HAKOB Mocne 3anston. [lonoxeHue
3anaToii 3a4aeTcs MHAMBMAYaNbHO ANS KaX4oro kaHana uHaukauuv B napamerpe oF (PL-
2).

MepuoanyHocTb 06HOBNEHUS nHopMaumn Ha LIW-1 3agaetcs B ananasoHe ot 1 oo 60 cek
B napametpe cnd - (PL-0). MNpun ycTaHOBKe B 3TOM napameTpe 3HadyeHus «0» uHdopmaums
0o6HoBNsIETCH NO Mepe ee nocTynnexust ot LY.
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NPEOYNPEXOEHUE

3apaHHas nepnognyHOCTb 06HOBNEHNs noka3aHui LIA-1 He oka3biBaeT BNUSHWSA
Ha paboTy BbIXOAHbLIX YCTPOWCTB Npmbopa, T.K. CUrHarbl ynpasneHus umMmun
dopMUpPYOTCA MO Mepe FOTOBHOCTU MHAGhopmaLuu B LY.

BbiBog mHopmauum Ha LUWU-1 ocywiecTBnseTca B OOQHOM U3 OBYX PEXMMOB MHOVKALMM:
CTaTUYECKOM U LIUKITUYECKOM.

B cTtatMuyeckom pexume KaHan MHAMKaUMM BbIGUPaeTCsl C MOMOLLbIO KHOMOK YNpaBrieHuns,
pacnonoXeHHbIX Ha nuueBon naHenu npubopa. Ceetogmon KAHAJ ¢ cooTBETCTBYHOLWUM
HOMEpPOM [O/KEH Ha4yaTb CBETUTBLCS.

B unknunyeckom pexume MHpopmaLmsa OT Kaxgoro MCnofb3yemMoro KaHana BbIBOOMTCSA Ha
3agaHHoe Bpemsa Ha LINA-1, HaunHas ¢ Mnaglwero 3agencTBoBaHHOMO KaHana v 3akaHymBasi
cTapwunm. HeVICI'IOJ'Ib3yeMbIe KaHasbl NnponyckatkoTCcA.

Bpemsi, yepe3 KOTOpoe B LMKIMYECKOM PEXWME TMepeKmniovaloTcsl KaHanbl MHaMKaumw,
3apaetcs B napametpe cndt (PL-0).

Ons yno6cTtea akcnnyatauum npubop nocne nogayv nutaHus (Mnu B criydae nepesanycka
MUKponpoLeccopa) aBTOMaTMYECKM MNEpeKniovaeTcs B 3adaHHbIi PeXMM WHOMKaLUW.
BbiGop pexvma npowussoautcs B napametpe cnd A (PL-0). Mpu cnd A (PL-0) = on
BKIMIOYAETCA LMKIMYECKUIA pexum uHaukaumn, npu cnd A (PL-0) = ofF Bknoyaertca
CTaTUYECKN PEXUM.

7.10 HacTtpowka J1Y

Jlormyeckue ycTpoiicTBa npegHasHadeHbl Ans obpaboTku nocTynawllen Ha WMx Bxoabl
NMHpopmauumn 06 N3MEPEHHbLIX UM BbIYUCIIEHHBIX NPUOOPOM BENUYMHAX, AN BbiBOAA STON
nHdopmaummn Ha LI n bopmmpoBaHus curHanos ynpasneHus BHELWHUM 060pyaoBaHeM B
COOTBETCTBMM C 3aAaHHbLIMW NapamMeTpamu.

Jlormyeckoe yCTPOMCTBO SBMSIETCA  OCHOBHOW  CTPYKTYPHOW  eduHUUEen, KoTopasi
NCMonb3yeTcst Npu KoHdUrypauum cxembl npubopa. JTY n NOAKMOYEHHbIV K HEMY BXOAHOW
AaTtyuk obpasyloT kaHan nsmepenus. [Npu ncnonb3oBaHun BY B cxeme Bbigensercs kaHan
KOHTpOns.

Mpnbop oOcCHaWeH BOCEMbK MWAEHTUYHBIMM M (PYHKLMOHANBbHO B3anMO3aMEHSIEMbIMU
yctporcteamu JIY1 - JIY8, k KOTOpbIM MPOrpaMMHbIM CMOCOOOM MOAKIHOYATCs Ntobble
BXOAHblE N3MepPEHHble BEMUYNHbLI U BbIXOAHbIE YCTPONCTBA.

Kaxpgoe JTY cnyxuT ans o6paboTkmM TONbKO OAHOM BXO4HOW BENWYMHbLI, KOTOpas 3agaeTcs
OnA Hero npu yctaHoBke napametpa L cn (PL-2). B kayecTBe BxogHoro napametpa J1Y
ncnonb3yeTcs MHpopMauus o 3Ha4YeHUsX, U3MepPEeHHbIX NbbIM 13 gatunkos d1 - d8, munu
NHdopmaums 0 NoboV BeIYMCIIEHHOM MaTEMaTUYECKOM BENTUYMHE.

K kaxgomy J1Y nogkntodaeTcs 04HO M3 BOCbMW BbIXOAHbIX YCTPOMCTB NpuGopa, NopsiAKOBbIi
HOMep KoToporo 3adaeTcs (Ansa BeibpaHHoro J1Y) npu ycTaHoBke napameTpa L.d- (PL-2).

Pabota kaxpgoro JTY npoMcxoauTt B OQHOM M3 NepeyncrieHHbIX pexumos: WBMEPUTE]TDb,
KOMMAPATOP (YCTPOUCTBO CPABHEHWA) unn PETUCTPATOP.

B pexume USMEPUTEJIb nornyeckoe yCTPOMCTBO OCYLLECTBMSIET BbIBOA Ha LMGPOBON
WHAMKaTOp nocTynatollen Ha ero Bxog ¢ Y nHdopmaumm, Nnpu 3TOM CUrHarbl ynpaBneHus
BbIXOAHbIM YCTPOWCTBOM He hopMupytoTcsi. UTobbl nepesecTn JTY B pexum nameputens,
HY>KHO ycTaHoBuUTb AL.E (PL-2) =0
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Mpu pab6otre B pexume KOMIAPATOP norvdeckoe YyCTPOWCTBO CpaBHMBAET
MocTynaroLLmMe Ha Hero 3Ha4YeHusl BXOAHOIO CUrHarna c 3agaHHbIM1 napaMmeTpamu (ycTaBKomn
W 30HOW rucTtepesuca) W Mo pesynbrataMm 3TOr0 CpaBHEHWUs OPMUPYET KoMaHAabl
ynpaBneHns BbIXOOHbIM YCTPOMCTBOM. BbixogHon curHan J1Y B 3TOM pexunmMe U3MeHseTca
Mo penenHoMy NorMyeckoMy 3akoHy, TWM JNIOTMKKU KOTOPOro 3agaeTcsa B napametpe ALt (PL-
2).

3HayveHuns ycTaBKku M 30HbI rMCTepesnca Ansa BblibpaHHoro J1Y 3agalTca COOTBETCTBEHHO B
napametpax L 5° (PL-2) n H45¢ (PL-2).
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PucyHok 7.5 — BbixogHble xapakTepucTUKn KomnapaTtopoB
YCTponcTBa cpaBHEHMSI MOTYT paboTaTb Mo OAHOMY M3 CIIEAYIOLLMX TUMOB JIOMVKN:

Tun noruku «Mpsimon ructepesnc» — AL.E (PL-2) = 1, npMMeHseTcss Npu UCMNoNb30BaHUM
JIY pgna ynpaeneHuss HarpeBaTtensMu Mo OBYXMNO3UUMOHHOMY (BY BknioyeHO uwnu
BbIK/OYEHO) 3akoHy. B aTtom crnyvae JIY BKkMovaeT BbIXOOHOE YCTPOWCTBO MNpu
Temnepatypax: (T < Tyer — A), a BbiknovaeT ero npu (T > Tyer + A), rae T — 3HayeHne
n3mepeHHon Temnepatypbl Tyer — 3a4aHHOE 3HayYeHWe ycTaBku A — 3ajaHHOe 3HayeHune
30HbI rMcTepesuca. Hanuuve ructepesnca mexgy TOUKaMu BKIIOYEHUS U BbIKMTHOYEHUS
HarpeBaTensi obecneunBaeT yBepeHHoe (6e3 «apebesra») cpabaTbiBaHMe MNyCKOBbIX
KOMMYTaLMOHHbIX YCTPOWUCTB 1 cOepexeHune nx pecypca.

Kpome dyHKUMIN MO ynpaBreHuo HarpeBaTensmMu, Takas xapaktepuctuka J1Y nossonser
ncrnonb3oBaTb €ro B KayecTBE CuUrHanusaTopa, WHdgopmupylowero o6 yMeHbLIeHUN
3HaYeHUs1 KOHTPONMPYEMOTO NapamMeTPa HKE 3aaHHON rpaHuLibI.

BpemeHHas gnarpamma paboTbl BbIXOQHOMO YCTPOMCTBA B 3TOM peXuMe nNpeactaeneHa Ha
pucyHke 7.5.

Tun norukn «OGpaTHbIM ructepesuc» — AL & (PL-2) = 2, npumeHsieTcs npu
ucnone3oBaHun JTY Ana ynpaBneHus oxnaguTtensMmy Takke no AByXNO3ULIMOHHOMY 3aKOHY.
JY Bknioyaet BbIxogHOe ycTponcTBo npu Temnepatypax (T > Tyer + A), @ BbIkNOYaeT ero
npu (T < Tyer — A).

Takas xapaktepuctuka J1Y no3sonsieT ncnonb3oBaTtb €ro Ans CUrHanusauum o NpesbILLEeHUN
3HaYeHNs yCTaBKM.

Tun noruku «M-o6pasHaa xapaktepuctuka» — AL £ (PL-2) = 3, npumeHsieTcs Ons
curHanusaumm O HaxoXAeHWW TemnepaTtypbl B 3adaHHbIX rpaHuuax. J1Y Bkniovaert
BbixogHoe yctporncteo npu temnepatypax (Tyer — D < T < Tyer + A).
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BHUMAHUE
Kananel npubopa c BY tvna U vnu Y moryt paboTaTtb TONbKO B pexume
U3MEPUTEINDb vunu PETUCTPATOP.

Tun noruku «U-ob6pasHaa xapakTepucTuka» — AL £ (PL-2) = 4, npumeHsieTca npu
ncnone3oBaHuu J1Y ons curHanusauum o BbIXoAe KOHTPONMPYEMOW BENUYMHBI 3@ 3aaHHble
rpaHuubl. J1Y BkntovaeT BbIXOAHOE YCTPONCTBO TonbKo npu Temnepatypax (T < Tyer — A) n
(T>Tyer + Q).

Mpun pabore JIY B pexume KOMIMAPATOP npenycMOTpeHbl OONOMHUTENbHbIE
nporpammupyembie  NapameTpbl, paclUUPSIOLLME  3KCMIyaTauMOHHbIE  BO3MOXHOCTU
npubopa.

lMepBoe nocne nogayn nutaHWst Ha npubop cpabaTbiBaHMe KOoMmMapaTtopa Onokupyetcs,
ecnu yctaHosuTb bL. 5t (PL-2) = on. Takaa GrnokvpoBka LenecoobpasHa, Hanpumep, npu
ucnornb3oBaHuu J1Y B KayecTBe cuUrHanvsatopa O BbiIXOAE KOHTPONMPYEMOW BEMNUYMHBI 3a
3agaHHble rpaHuubl (AL £ = 4), korga B Hadane paboTbl 3Ta BeNnuYMHA MO OGLEKTUBHBIM
NpUYMHaM elle He HaxoauTCHA B YCTAHOBIEHHOW 30He. BpemeHHasa anarpamma pabotbl J1Y
[ONsi 3TOro crnyyasi npeacTasneHa Ha pucyHke 7.6.

TBx.J’Iy
TyCT+A /N 0/
Tyer T ! P\ 1 I I |
T A ! 1\ I | |
yeT - “:‘“F‘“ | |
| 1 1 1 1 1
T
R
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PucyHok 7.6 — lnarpammbl pa6otbl JTY npu pa3nuMyHbIX 3Ha4yeHUAX napametpa bL.St

Ona  3aWuTbl KOMMYTAUMOHHBLIX 3fIEMEHTOB BbLIXOOQHOTO YCTPOWCTBA W BHELUHEro
obopyaoBaHus OT YacTbiX MOBTOPHbIX NMyckoB B JTY npegycMoTpeHa BO3MOXHOCTb 3aepXKu
WX BKIIOYEHUS] U BbIKNOYeHWs. Bpemsi 3apepxku 3ajaetca B napametpax 3agaepikka
BKNtoYeHus — HE. on (PL-2) 1 3apepka BbiknodeHust — HE. of (PL-2). Mpu 3agaHHbIX
3agepxkkax J1Y BkntoyaeT/BbIKMOYaET CBA3aHHOE C HUM BY ecnn npuunHa anst BbINONHEHNS
JaHHbIX orepauunii COXpaHsIeTCsl Kak MWHMMYM B Te4YeHUe BpPEMEeHM, YCTaHOBIEHHOro
COOTBETCTBEHHO B napameTpax Ht.on (PL-2) n Ht.oF (PL-2).

BpemeHHaa pamarpamma paboTbl BbIXOOHOMO YCTPOWCTBA C 3afdaHHbIMU  3aepKKkamu
BKITHOYEHWS U BbIKIIOYEHNSI NpeAcTaBneHa Ha PUCYHKE HUXE.
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PucyHok 7.7 — Pa6oTta J1Y ¢ 3apgepXkaMu BKNIOYEHUS U BbIKITIOYEHUs

B napametpax dL. on (PL-2) u dL. oF (PL-2) 3agaeTca MUHMManbHOE BpeMsi, B TeYeHue
KOTOPOro BbIXOAHOE YCTPOWCTBO (mocne nepeknoyveHnsa J1Y) OyaeT yaoepxuBaTbCA BO
BKIIIOYEHHOM WM B BbIKMOYEHHOM COCTOSIHUM HE3AaBUCUMO OT COCTOSIHUSA BXOOHbIX
curHarnos, Npu yctaHoBke napameTpoB di.on (PL-2) u di.oF (PL-2).

BpemeHHas guarpamma pabotbl BY ¢ 3agaHHbIM BpeMeHeM yaepKaHua npeactaeneHa Ha
pucyHke 7.8.
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PucyHok 7.8 — Pa6oTa J1Y ¢ 3agaHHbIM BpeMeHeM yaepXaHus

Mpu pabote B pexnume PerncTpaTop rnormyeckoe yCTponcTBo npeobpasyeT nocTynaioLLyto
Ha Hero BXOAHYI BenuuMHY B curHanbl ynpaeneHus LIAT «napameTp-TOK», KOTOPbIii
npegHasHayeH Ons BblBoAa WMH(OPMAaLMM Ha BHELIHee PerucTpupylollee YCTpOWCTBO

(camonucey, KOMNbIOTEP U T.M.).

Mepesog J1Y B pexum Peructpatop nponssoautcst yctaHoskow B AL.E (PL-2) = 5.

MpeoGpa3oBaHue OCYLLECTBMSIETCA MO JIMHEHOMY 3aKOHYy B 3ajaHHOM [uanasoHe
M3MEHEHUS| BXOOHON BENWYMHbI B COOTBETCTBUM C HIDKHEW W BepxHel rpaHuuamu,
ycTaHaBnmBaembiMu B Ao.L (PL-2) 1 Ao.H (PL-2).

BoeixoaHow Tok LIAI choopmupyeTtcs npubopom B COOTBETCTBUM C (DOPMYaMu:

npu Ao.L < Ao.H:

(TBX - AOL) (ImaKc - ]MI/IH)

IBbe = dnvun

Ao.H — Ao.L ,

npu Ao.L > Ao.H:

roe: Ao.L, Ao.H — sHaueHus napametpos Ao.L (PL-2) n Ao.H (PL-2), COOTBETCTBEHHO;

Tex — TEKYLLEE 3HA4YEeHNe BXOAHOro curHana J1v;

IMVlHy IMaKC

MUHMMarnbHOE W MaKCMManbHOe 3HaveHue BbixogHoro Toka LIAT,

onpegensiemble ero TUMOM (3aBUCUT OT MoAMdMKaLMKU npubopa).

BbixogHble xapaktepucTuki LIAM B pexumMe peructpaumm NnpuBeaeHsbl Ha pUCYHKe.
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PucyHok 7.9 — BbixoaHble xapaktepuctuku LIAM

Mpumep

B npouecce paboTkl Npy NoMoLLmM BCTpoeHHoro B npubop LIAT ¢ BbIXOAHLIM CUrHANom ot
4 pno 20 MA HeobxoguMo perucTpupoBaTtb TeMNepartypy B AnanasoHe ot +60 go +350 °C.
[ns atoro cnegyet 3afjatb 3HadeHus napameTpos: AL & (PL-2) = 5; fAo.L (PL-2) paBHO
+60,0; Ao.H (PL-2) = +350,0. Torga LIAT, NogKntoYeHHbIN K NOTMYECKOMy YCTPOMCTBY, Npu
Temnepatypax T meHbwe nmoc 60 ° C Oymer BbiAaBaTb Ha BHELUHIOK Harpysky
NnocTosHHbIN ToK = 4,0 MA, npu Temnepatypax T 6onbwe +350 ° C Gyger BbliAaBatb
nocTosiHHbIN Tok = 20,0 MA, a B AnanasoHe Temneparyp ot +60 go +350 °C — curHan
NOCTOSAHHOIO TOKa, N3MEHSAOLLMIACH NO NMHEMHOMY 3akoHy oT 4,0 oo 20,0 MA.

7.11 HacTpoika aBapMnHOro onoBeLleHus

Mpn BO3HUKHOBEHUW aBapun Bce J1Y, cBA3aHHbIE NO CXEME C HeucrpaBHbIM [ATYMKOM,
yCTaHaBINMBAlOT CBOW BbIXOAHbIE YCTPOWCTBA B COCTOSIHWSA, 3aAaHHble B napametpe E£r. 5t
(PL-2).

Perynatop nosBonsieT MO KOCBEHHbIM MNPU3HaKam KOHTPONMpOBaTb  WUCMPaBHOCTL
BCTPOEHHbIX BY, a Takke MOAKMIOYEHHbIX K HAM perynupylolmx ycTponcts. B npouecce
paboTbl NpMGOP KOHTPONMPYET HanpaBfieHWe W YPOBEeHb M3MEHEHWs BXOOHOro curHana,
BbIYMCIIAA UX Yepes 3adaHHbin B L LAt (PL-2) npomexyTok BpeMmeHn. Ecnun 3a Bpemsa L LbE
(PL-2) BXOogQHON CurHan He M3MeHSIeTCs Ha 3a4aHHbll MUHUMAarbHBIA YPOBEHb, BENUYMHA
koToporo ycraHaenueaetrcs B L LbA (PL-2), unu HanpasneHue ero WU3MeHeHus He
COOTBETCTBYET MOAAHHOW KOMaHAe YnpaBneHus, TO cxema KOHTpons hopMupyeT curHan
HeucnpaeHocTn Asapusi LbA. Hanpumep, npu ynpasnewun Harpesatensmu (AL £ = 1),
nocrie BKIOYeHUs BY KOHTponvpyemas Temnepartypa [OOSKHa yBenuymMsaTbecsl, a nocrne
BbIKITIOYEHNS — yMeHbLIaTbes. ECnu ykasaHHbIX U3MEHEHUI HEe NPOUCXOAMNT, UMK anropuTM
M3MeHeHns He cooTBeTCTBYeT paboTte BY, To npnbop B AaHHOM KaHane dopMupyeT cUrHan
ABapusa LbA. ChopmnpoBaHHbIN cuUrHan yctaHaenusaeT BY B cocTosiHWe, 3agjaHHoe B
napameTpe £r.5¢t (PL-2), 3anucbiBaeTcs B NamsaThb.

BPO
CHsiITWe cMrHana ocyLlecTBNAETCA HaXaTueM KHOMKM .
Mpu pa6ote JIY B pexume curHanusatopa (AL. £ = 3 unu 4) curHan Asapusa LbA He
dopmupyercs.

Mo curHany ABapmsa LbA ceeToamon, COOTBETCTBYHOLLMI HECMIPABHOMY KaHamny, HauyMHaeT
muratb, a Ha LUA-1 no-npexxHeMy BbIBOAUTCSA MHOPMaLUS O KOHTPONMPYEMOM napameTpe.
Ha LIN-2 BbiBOAMTCA COOBLLEHNE O MPUYMHE HEUCTIPABHOCTM B BUAE 3aCTaBKu LbA.
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3HaveHus L LbA (PL-2) n L Lht (PL-2) sapaiotcs HesaBucumo Anst kaxgoro J1Y. Mpu
ycTaHoBke LLAE (PL-2) = 0 curHan ABapus LbA B gaHHOM KaHarne He oopMupyeTcs.

Mpu HeobxoaumocTu curHansl ABapus gatymka u ABapus LbA moryT 6b1Tb nogkmntoyeHsl K
ogHomy BY ansi dpopmupoBaHms o6obueHHoro curHana ABapus. MopsinkoBbin Homep BY
ABapus 3agaeTcsa B napameTpe AL.d- (PL-0). Mpu yctaHoske B AL.d- (PL-0) = 0 aBapuitHble
curHanbl H1 K ogHoMy BY He noakntovatoTcs.

Mpu noctynneHun noboro aeBapuiHOro curHana Ha BY ABapus OHO aBTOMaTM4ecKu
nepeBoauTCH B 3afjlaHHOE COCTOSIHME M OCTaeTCs B HeM 3afaHHoe Bpemsi. CoOCTosiHMe 3Toro
BY 3apaetca B napametpe AL. 5t (PL-0), a Bpemsi, B TeyeHuMe KOTOPOro OHO Gyaer
HaXo4MTCA B 9TOM COCTOSIHUM — B napameTtpe AL. Hd (PL-0). Mo OKOHYaHWM BpemeHMu,
3agaHHoro B napametpe AL Hd (PL-0), BY Bo3BpallaeTcsi B MICXOQHOE COCTOSIHME, HO €Cru
nMpuYMHa aBapuM OCTaeTCs He YCTPaHeHHOW, OHO Oyder HamnoMuHaTb O  Hew
KpaTKoBpeMeHHbIM cpabaTtbiBaHueM (Ha 1 ¢) kaxable 60 c.

Kpome aBapuiHOM curHanusauuu, B npubope npedycMoTpeHa  BO3MOXHOCTb
copMmnpoBaHUsa NpeaynpeauTenbHbIX CUrHaroB, OMOBELLAIOWMX O TOM, B KakOM KaHane
ynpaeneHus npousowwso BknoyeHve BY. Cooteetcteytowmn ceetognoa KAHAJ HaunHaet
MuraTb, HO curHanel 06 aBapum He dopmupytoTcs. CBeToamon nepectaeT Muratb
aBTOMaTMyecku npwv BbikMoveHun BY. Pexum paboTbl npeaynpeautensHOn curHanmsaumm
3agaetcs HesaBuWCUMO Ans Kaxgoro J1IY npu yctaHoBke napameTpoB AL, olf (PL-2).
3Ha4yeHno on COOTBETCTBYET BKIIOYEHME CUrHanM3aumm B AaHHOM KaHane ynpasneHus, a
3HayeHuIo of F — ee BblKMOYeHne.

I'IpeuynpenvlTeanaﬂ CUrHann3auna mMoxet ObITb ncnonb3oBaHa, ecin r|p|/|60p nnn
HEeKOTOpble e€ero KaHalnbl BbIMOMHAKT d)yHKLl,I/IVI aBTOMaTU4eCKMx CUrHanmn3aTtopos,
KOHTPONMPYIOLWNX NOBEAEHME Kakux-nmbo napameTpoB obbekTa.

7.12 CeTeBble napameTpbl

Pexwum pabotbl ceTn RS-485 onpeaensaioT napameTpbl, NpeacTaBneHHbIe B Tabnuue Huxe.
Kaxabii npubop B cetn RS-485 nmeeT yHuKanbHbI 6a30BbIN ceTeBOMW agpec.

Ta6nuua 7.2 — 3aBoAcKUe 3Ha4YeHUs ceTeBbIX NapaMeTpoB

Wmsa napameTtpa HasBaHue napametpa 3Ha4yeHue
bPS CkopocTb 06MeHa JaHHbIMU 9600 6ut/c
Len [nuHa crnoBa AaHHbIX 8 out
PrtY KoHTponb YyeTHOCTH OTCYyTCTBYET
Sbit Konunuectso cton-6ut B 1

nochblinke
A.Len [nuHa ceTeBoro agpeca 8 out
Addr BasoBbi agpec npnbopa 16

Mpn HacTpovike npubopa Ha 3aBope-udrotoBuTene ana npubopa u KoHdurypatopa
yCTaHaBMMBalTCA OAMHAKOBbIE 3HAYEHNS CETEBbIX MapaMeTpoB.

M3ameHeHne ceTeBbIX HacTpoek npubopa mnu nporpaMmmbl TpebyeTca Npu 0gHOBPEMEHHOMN
paboTe ¢ HeckonbkumK Npubopamu B CETH.
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Mpy HeyCTOMYMBOI CBA3W C NPUBOPOM, Ha YTO YKa3bIBalOT YacTble coobLeHMs 06 owmnBKax
MPU YTEHUM UMK 3anucU MapaMeTpoB, BO3HMKAET HEOBXOAMMOCTb M3MEHUTb CKOPOCTb
obmeHa gaHHbIMU (NapameTp &F5 (PL-4)).

BHUMAHUE
A [ins coBMecTHOM paboTbl ceTeBble NapaMeTpbl BCex Nprbopos OAHON CETU 1
nporpammbl «KoHdurypatop TPM13x» fOmKHbI ObITb 0OANHAKOBbLI. B MpoTMBHOM
cnyyae HeBO3MOXHO YCTaHOBUTb CBA3b MexXay npubopamu.

BaszoBble agpeca Bcex NpMbopoB OHOM CETU AOIMKHbI BbITh PasnuyHbl U 3afaHbl C
WHTEpPBarnoM, KpaTHbIM 8.
HeponycTMo coveTaHne CrneayoLmx ceTeBbIX napameTpoBs npubopa:
«lEn=7,PrEY=no, Shit=1;
o En=8, PrEY=EVEn, 5h.E=2;
o LEn=8, PrtY=0dd, 5hCE = 2.

8 TexHM4eckoe obcnyxmBaHue

8.1 O6wme ykasaHus

Bo Bpems BbiMonHeHusi paboT MO TexHuveckomy obcnyxuBaHuIO npubopa cneayet
cobnogate TpebosaHusa 6esonacHocTn n3 pasdena 3.

TexHuuyeckoe obcnyxuBaHne npubopa NPoBOAUTCS HE pexe ogHOoro pasa B 6 mecsueB u
BKINOYaeT cnegyoLine npolenypsbi:

* NpoBepkKa KpenseHusi npubopa;
* NpOBepka BUHTOBbIX COEAUHEHWI;
* yaaneHue nbiv 1 rpsisu ¢ KNneMmHUKa npuéopa.

8.2 NoBepka

MoBepka npubopa npoBOAUTCA TeppuTOopManbHbIMU OpraHamu WM BeAOMCTBEHHbLIMU
MeTponorm4eckuMmm cnyxbamm notpebuTens, akkpeaAMTOBaHHbIMU Ha MPOBEOEHME TaKuX
onepauun.

Me>xnoBepoYHbIN MHTEPBaN COCTaBMSET ABa roa.

TpeboBaHMst K MOBepKe, MOPSOOK M OCHOBHblE 3Tamnbl ee NPOoBedeHUs onpenensitoTcs
metogukon M 3067-2007.

MeTogmka noBepkun NocTaBnAeTcs NpeanpuaTUEM-n3roTosuTeNnem an60pa no Tpe6OBaHVII'O
3aKas34yuka.

8.3 KOcTtupoBKa
8.3.1 Obwume cBegeHus

KOcTvpoBka npegHasHavyeHa [Ans BOCCTAHOBMEHUSI METPOMOTMYECKUX XapaKTepUCTUK
npubopa B criydae WX W3MEHEHWs nocne AnuTenbHOW akcnnyatauuu npubopa wunu
NpoBeAeHNs PEMOHTHbIX paboT, CBA3aHHbLIX CO CXEMOMN U3MEPEHUS BXOAHbIX MapaMeTpoB.

lOctmpoBka npubopa 3aknoyvaeTcss B NPOBEAEHUM psida TEXHOMOrMYECKMX onepauun,
obecneunBaoLLMX BOCCTAHOBMEHUE €ro METPOSIONMYECKMX XapaKTEpPUCTUK B Criyyae ux
N3MEHEHUs Nocrne ANUTENbHON 3KcnnyaTauum npubopa.
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BHUMAHUE

A HeobxoanMocTb NpoBeAeHNs FOCTUPOBKM ONPEAENSETCA No pesyrbratam NnoBepku
npubopa. KOcTnpoBka AOMKHa NPOU3BOANTLCS TOMbBKO KBANNMULUPOBAHHBLIMM
cneumManucTaMmm MeTPOSIOrMYECKMX Cryx0, OCYLLECTBNSIIOLLMX 3TY MNOBEPKY.

KOcTupoBKka BbINOMHAETCA MPWY NMOMOLUM 3TaNOHHBbIX UCTOMHUKOB CUrHana, UMMTUPYHOLLMX
paboTy AaTyMKoB. DTV MCTOYHUKM MOAKMOYAT K KoHTakTam Bxopm 1 npubopa. Bo Bpems
IOCTUPOBKMN NPUMOOP  BbLIYUCMASET COOTHOLUEHUS Mexdy MNOCTYNUBLLUUMW  BXOOHbLIMU
curHanamMM v curHanamu COOTBETCTBYIOLLUMX OMOPHBbIX TOYEK CXeMbl. BbluncneHHble
COOTHOLLEHNS (KOSMDULMEHTLI IOCTUPOBKW) 3aMUCHIBAIOTCA B 3HEPrOHE3aBNCHMMYIO NaMATb
1 NCNoMb3yTCA Kak 6a3oBble NPy BbINOMTHEHWN BCEX AaNbHENLLNX PAaC4ETOB.

BHUMAHUE
PesynbraTthl, nonyyeHHble Npu tocTnposke «Bxoga 1», aBTomatnyeckm
pacnpocTpaHsAlTCs Ha Bce Bxoabl npubopa.

Ecnun no kakuM-HWOYOb NPUYMHAM BbIYUCIEHHOE 3HayYeHWe KoadduumneHTa BbIXoauT 3a
rpaHuubl, YCTaHOBMEHHblE AN Hero npu paspabotke npuGopa, Ha LN-4 BbiBOAMTCSH
coobuleHne LE. MNMpu NosiBNEHMM Takoro CooBLUEHWs criedyeT BHUMATENbHO MPOBEPUTb
COOTBETCTBME MOAKMIOYEHHOTO K KOHTakTaM «Bxog 1» UCTOYHMKA curHana, 3agaHHoMy Tuny
nepBMYHOrO npeobpasosarens, NPaBUNbHOCTb CXEMbl MOAKMIOYEHUs, a TakkKe 3HadYeHue
3aaHHOro ANs HCTUPOBKM curHana. locrne ycTpaHeHust BbIABMEHHbLIX HeucrnpaBHOCTEN
onepauuio OCTUPOBKM CrieayeT NOBTOPUTb.

KOctvpoBka npoBoOAMTCA  MHAMBMAYANbHO ANS  CAegylwmx  rpynn  NepBUYHbIX
npeobpasoBaTenen:

* TC co 3Ha4yeHuem Rg = 50,0 Om;

« TC co 3Ha4yeHuem Rog = 100,0 Om

* T trina TXK (L), TXA (K), THH (N), TXKK (J), a Tarke akTUBHbIX JaTYMKOB C

BbIXOAHbIM curHanom ot 0 ao 50,0 mB;

» Tepmonap Tvna TN (R), TMMN (S) n TBP (A-1);

* aKTMBHbIX AAT4YUKOB C BbIXOAHbIM curHanom ot 0 go 1,0 B;

* aKTUBHbIX JATYUKOB C BbIXOOHbIM curHanom ot 0 o 5,0 MA;

* aKTMBHbIX AATYNKOB C BbiXoAHbIM curHanom ot 0 go 20,0 mA n ot 4 go 20,0 MA.
KoadhpmumeHTbl, nonyyeHHble nocre HCTUMPOBKM  ogHoro  (noboro) nepBUYHOrO
npeobpasoaTens M3 BbIOPAHHOW TPyMMbl, aBTOMAaTUYECKM PaCMpPOCTPAHSIOTCA Ha Bce
ocTarnbHble Npeobpa3oBaTeny 3TOM rpynnbl.

B npubope npenycMOTpeHbl HOCTUPOBKA JdaTyvMka Temnepatypbl CBOOOAHbLIX KOHLIOB
Tepmonap 1 CcTupoBka BbixodHbiX LIAIM «napameTp-Tok» (4ns moamdukaumin npnbopos,
roe B kadectBe BY ncnonbaytorcst LLATT).

@ NPEAYNPEXAEHUE

KOcTupoBKy LienecoobpasHo BbINMOMHATL TOMBKO AN TEX Py NepBUYHbIX
npeoGpa3oBarenel, KOTopble UCMONb3YITCSA NPU 3KCNyaTauuu.

Mepen npoBedeHWeM OCTUPOBKW criedyeT 3agaTh ANA Aatdyvka dRtL koppekTupytoLime
napametpsl cn.5H (PL-1) = 0,0, u c~.5L (PL-1) = 1,000.

Mpn npoBedeHun OCTUMPOBKM nNpubopa crnegyeT cobnopgatb Mepbl GesonacHocTw,
N3NOXeHHble B pasdesie 3.
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8.3.2 OcTupoBka npubopa ans paéorbl ¢ TCM 1 TCIM ¢ RO = 50 Om
[ns tocTupoBkuM criegyert:

1. MoakntounTtb k Bxogy 1 npubopa BMeCTo AaTumka MarasmH CONpoTMBNEHUS TUNa
MCP-63 (unu nogo6HbIM eMy € Knaccom TOYHOCTU He Hke 0,05), ycTaHOBMB Ha HEM
3Ha4eHne 50,000 Om. CoeguHnTb MarasuH ¢ NpubopoM Mo TPEXNPOBOAHON CXxeme
(cm. pucyHok 8.1). ConpoTuBEHNsI NPOBOAOB JINHWUM AOMKHbI OblTb OAMHAKOBLI U HE
OOMkHbI NpeBbiwaTth 15,0 Om.

MCP-63
@le;
(@@} :; —] BXOZ 1
O0”

PucyHok 8.1 — Cxema nogknto4yeHUst Mara3nHa cConpoTuBIEHUI NPU OCTUPOBKE

2. NopaTb NuTaHue Ha npubop. YcTaHoBWTL AN AaTtumka oAkl B napamertpe cn-& (PL-1)
no6oe 13 3navenu 01, 07, 08 nnn 09, cootseTcTBYOLWEE LMDPOBOMY KOZY ANA
paboTkl npnbopa ¢ 0AHMM 13 NEePEYNCIIEHHBbIX NEPBUYHBLIX NpeobpasoBaTenen.
Mepentun k pabote 1 yepe3 5—10 ¢ NpoKOHTpoONMpoBaTk NokasaHusa LIM-1 Ha kaHane,
K KOTOPOMY MOAKIOYEH Mara3uH CONpPOTUBIIEHUIA. OTW NOKa3aHUS JOMKHbI ObITb
paBHbl (0,0 + 0,2) °C.Ecnu abcontoTHas NOrpeLHoOCTb U3MEPEHUI B 3TOM TOYKE
npesbiwaet 0,2 °C, BbINONHUTL ONepaLunn, ykasaHHble B N.3 — 5.

3. MNpownsBecTn CTUPOBKY Npnbopa, BbINOMNHAS ASACTBUS B NOCMNEA0BaTENbHOCTMH,
nokasaHHOW Ha pucyHke 8.2.
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PucyHok 8.2 — Cxema npoBeaeHUs IOCTUPOBKM Npubopa ans paboTbi ¢
nepBUYHLIM Npeobpa3oBaTenem
Mo oKoHYaHWKM KCTUPOBKM NPMBOP BbIBOAUT Ha nHaukatop LiK-2 BeluncneHHoe
3HayeHue koadhuLMeHTa, KOTOPOe 3aHOCUTCHA B HEPIOHE3aBUCKMYIO NaMSATb Npu
YCINOBUK, YTO Ha uHAMKaTope LIN-4 oTcyTcTByeT 3acTaBka LE. UToGbl COXpaHUTb

npeor,
KO3 PMLMEHT I0CTUPOBKM, cnedyeT ANNTENbHO HaXaTb Ha . Ha LiM-2 nosiButca
Haanucb LLbr.

4. MponssecTn NPOBEPKY pe3ynbTaToB CTUPOBKN, KOHTPONMpPYS nokasaHus LIN-1,
KOTOopble AOMKHbI 6bITh paBHbl (0,0 + 0,2) °C.

5. CHATb NUTaHWE M OTKIOYUTL MarasvH CONPOTUBIEHWIA.

8.3.3 OcTuposka npubopa ans paéorbi c TCM 1 TCIM ¢ RO =100 Om

[ns loCTMPOBKU crneayeT:
1. YcTaHOBWTL Ha MarasmHe conpoTuBneHnii 3HaveHme, pasHoe 100,00 Om.

2. NopaTb NuTaHue Ha npubop 1 3agaTh B napameTpe cn-£ (PL-1) moGoe 13 3HaueHui:
00, 02, 03 vnu 14.

3. BbinonHuTb AencTBUS, aHanornyHble nn. 3 - 4 pasdena 8.3.2.

8.3.4 OcTnpoBka npubopa ans paéotbi ¢ TN Tuna TXK(L), TXA (K), THH(N),
TXK(J), a Takke paTyMKkamm ¢ BbIxoaHbIM curdHanom ot 0 ao 50,0 mB

[nsa tocTupoBku criegyerT:
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1. NMoakntounTb K Bxogy 1 npubopa BMmecTo Tepmonapbl NOTEHLMOMETP NOCTOAHHOIO
Toka MMM-63 nnm aHanornyHbI emy NCTOYHMK 06Pa3LIOBOro HaNpPsXKEHNs C KNaccoMm
TOYHOCTU He Hmxe 0,05. CoeanHNTb NOTEHLMOMETP C NpMBOPOM Mo cxeme,
npvBeaAEHHOW Ha pucyHke 8.3, ¢ cobnogeHnem NonsipHOCTU NOAKIHOYEHNS.

nn-63

PucyHok 8.3 — Cxema nogknto4yeHusi noTeHUMoMeTpa npu KCTUPOBKe
YcTaHoBUTL Ha BbIxode NOTeHUMoMeTpa HanpsixeHne 40,29 mB (atanoHHoe
3HaveHune 40,292 mB).

2. Mogatb nuTaHme Ha npubop. YcTaHoBUTL Ans Aatyuvka 4Rkl B napameTpe (n-£ (PL-1)
ntoboe n3 3HaveHun 04, 05, 19, 20, cooTBeTCTBYHOLLIEE paboTe Npmbopa ¢ ogHOM N3
nepeyncneHHbIX Tepmonap, nnu 06, cooTBeTcTBYylOLLEE paboTe C aKTUBHBLIM
fatumkoM ot 0 fo 50,0 mB. Ecnu 3agaHHbIv B napameTpe cn-£ (PL-1) kog
COOTBETCTBYET paboTe ¢ TepMonapoi, Hy>HO oTkMoUnTb KXC, ycTaHosmB L3-L (PL-0)
= oFF. Ecnu 3afaHHbIii B NapameTpe Cn-£ (PL-1) kog cooTBeTCTBYET paboTe ¢
aKTMBHbIM daTynkoM ot 0 fo 50,0 MB, ycTaHoBUTL Ans atoro agatyvka Acn.L (PL-1) =
0,0, a B napametpe ACn.H (PL-l) — s3HauyeHune 50,0. MNepeiitn k paboTe 1 yepes 5 —

10 c npokoHTponupoBaTtb nokasaHusi LIN-1 Ha kaHane, K KOTOPOMY NMOAKIHOYEH
NOTEHUMOMETP NOCTOSIHHOIO ToKa. DTN NokasaHusl JOMKHbI ObITb paBHbI:

* npu pabote ¢ Tepmonapon TXK (L) — (500,0 £ 1,0) °C;

* npu pabote ¢ Tepmonapon TXA (K) - (975,0 £ 1,0) °C;

* npu pabote ¢ Tepmonapow THH (N) — (1105,8 + 1,0) °C;

* npu pabote c Tepmonapoin TXKK (J) - (718,6 £ 1,0) °C;

* npu paboTe ¢ akTMBHbLIM Aat4mkoM — (40,29 + 0,05) mB.
Ecnu norpeLuHocTb M3MepeHUn B 3TOM TOYKE NPEBbLILLAET NPUBEAEHHYO BEMUYMHY,
BbINOMHUTL onepaumm u3 nn. 3 - 5.

¥

D

Bxop 1-2
Bxop 1-3

3. MpowusBecTu tOCTUPOBKY NpMbopa cornacHo anroputTMy, NPUBEAEHHOMY Ha PUCYHKe
8.2. o okoH4YaHUM CTUPOBKY Nprbop BbIBOAUT Ha LI-2 BbluMcneHHoe 3HaveHue
KoadppurumeHTa, KOTOPOE 3aHOCUTCS B SHEPTOHE3ABUCUMYIO NaMsATb NPU YCINOBUN,
yTo Ha LM-4 otcyTeTByeT 3actaeka Lt. UTo6bl COXpaHUTbL KOS(MULIMEHT OCTUPOBKY,

neor,
cnepyeT AnNUTEnNbHO HaxaTb Ha . Ha LIN-2 nosiBuTCA 3acTaska LLbr.

4. MNpoBepuTb pe3ynsTaT CTUPOBKK, KOHTPONMPYS Noka3aHus LIN-1, koTopble 4OmKHbI
ObITb paBHbI 3HA4YEHMAM, YKa3aHHbIM B M. 2.

BHUMAHUE
Mpu BbINONHEHUM NN. 2 - 4 BbIXOAHOE HanpshXeHne NoTeHUMomeTpa AOIMKHO
OCTaBaTbCA HEM3MEHHbIM 1 PaBHbIM 3Ha4YeHUto, 3aJ4aHHoOMY B . 1.

5. OTKnOYMTE NUTaHKE an60pa N OTKIMKO4YUTb OT HEro NOTeHUNoOMeETP.

52



8.3.5 OcTupoBka npubopa ans pa6otbl ¢ TN Tuna TAMN(S), TAMN(R) u TBP(A-
1)

[nsa tocTupoBku criegyerT:

1. NMoakntounTs K Bxogy 1 npubopa BMmecTo Tepmonapbl NOTEHLMOMETP NOCTOAHHOIO
Toka MMM-63 nnm aHanornyHbI emy UCTOYHMK 06Pa3LIOBOr0 HaNPsXKEHNs C KNaccoMm
TOYHOCTU He Huxe 0,05. CoeanHNTb NOTEHLMOMETP C NPMOOPOM Mo CXeme,
npvBeAEHHOW Ha pucyHkKe 8.3, ¢ cobnogeHnem NonsipHOCTU NOAKIHOYEHNS.
YcTaHoBUTL Ha BbIxode noTeHumnomeTpa HanpsxeHune 20,15 mB (atanoHHoe
3HadveHue 20,146 mB).

2. NopaTb NMTaHue Ha NpuBop M YCTaHOBUTL AN AaTtunka 4AEL B napameTpe cn-£ (PL-
1) nto6oe u3 3Ha4veHuin 17, 18 nnu 21, cooTBeTcTBylOLWEE paboTe Npnbopa c ogHOM
13 nepeyvmcneHHblx Tepmonap. OTknounTb paboTty aBTomaTuyeckon koppekunm KXC,
ycTtaHosue B L-L (PL-0) = OFF. Mepesectu npnGop B paboty 1 yepes5—10c
NPOKOHTponupoBatk Ha LI/-1 nokaszaHns Ha kaHane, K KOTOPOMY NMOAKIOYEH
NMOTEHLMOMETP NOCTOSHHOIO ToKa. ATV NoKasaHWs AOMKHbI ObITb paBHbI CNEAYOLLIMM
3Ha4YeHNAM:

* npu pabote c Tepmonapow TMM(S) — (1908,0 £ 2,0) °C;

* npu pabote c Tepmonapoin TMMN(R) — (1694,8 + 2,0) °C;

* npu pabote ¢ Tepmonapov TBP(A-1) —(1269,8 + 2,0) °C.
Ecnu norpeLHocTb n3amepeHunin B 3TOM TOYKE NPEBbLILLAET NPUBEAEHHYIO BEMUYMNHY,
BbIMOMHMTL Onepaumm, ykasaHHble B n. 3 n 4 pasdena 8.3.4.

3. MpowusBecTu tOCTUPOBKY NpMbOpPa, BLINOMHSAA AENCTBUS B NOpsaKe U
nocneaoBaTenbHOCTM, Yka3aHHbIe Ha pucyHKe 8.2. o okoHYaHUW FCTUPOBKM Npnbop
BbIBOAMT Ha LIN-2 BbluncneHHoe 3HaveHmne koaddmumneHTa, KoTopoe 3aHOCUTCA B
3HEpProHe3aBUCUMYIO NamsaTb NpY YCroBMK, YTo Ha LIW-4 oTcyTcTByeT 3acTaBka Lt.

neor,
Y106kl COXpaHUTb KOIHMULMEHT HOCTUPOBKU, CrieayeT ANUTENbHO HaXaTb Ha .
Ha LN-2 nosiBuTca 3acTaBka LLbr.

4. [NpoBepuTb pesynbraTbl KCTUPOBKKU, KOHTPONMpPyA nokasaHus LIK-1, koTopble
[OOIMKHbI ObITb paBHbI 3HAYEHUSIM, YKa3aHHbIM B . 2.

BHUMAHUE

A MNpwu BbINONHEHMM PaBoT B COOTBETCTBUM C M. 2 - 4 BLIXOAHOE HanpsikeHne
NoTeHUMOMETPa AOMHKHO OCTaBaTbCA HEU3MEHHbBIM 1 PaBHBLIM 3HAYEHMIO,
3agaHHoMy B . 1.

5. CHSITb NUTaHWe 1 OTKIOYUTL MOTEHLMOMETP OT npubopa.

8.3.6 OcTupoBka aaTumka Temnepartypbl CBO60AHbIX KOHLOB TI1

[ns tocTupoBku cnenyert:

1. MogkntounTtb, cobrogast NoNsApHOCTb coeauHeHus, kK Bxoay 1 cBobogHble KOHLbI
nobow n3 otrpagynpoBaHHbix Tepmonap tuna TXK(L), TXA (K), THH (N) unn TXXK
(J). MomecTuTb pabouunit cnan Tepmonapbl B COCYA C BOAHO-NEASTHON CMEChH0
(Temnepatypa cmecu 0 °C).

2. MNogatb NuTaHWe Ha NpuBop ¥ YCTaHOBUTL ANs Aatyvka dAtL B napametpe in-t (PL-1)
3Ha4yeHne, COOTBETCTBYIOLLEE TUMY MOAKITHYEHHON Tepmonapsl. BknounTts
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aBToMaTnyeckyto koppekuuio LC Tepmonaps! no TeMnepaTtype ee cBO60AHbIX
KOHL0B, ycTaHoBuB L-L (PL-0) = on.

3. MNepeiitn k pabote 1 Yyepes 20 MUHYT NPOU3BECTM CTUPOBKY AaTuuka KXC,
BbIMOMHMB AENCTBMSA B NOCMNeA0BaTENbHOCTM, YKa3aHHON Ha pucyHke 8.4.

v ZIEI
oo |
IEI—'.nocwnax — 0z

napameTpam |
____[_)___p___l npPor.

<>

Un-: 2
| ~<— [OTOBHOCTb K MPOBELEHWIO I0CTUPOBKM

U2y |MPOL.

um-2 5 ... 60 ¢ (B 3aBMUCMMOCTY OT KOHMrypaumu npubopa)

| Pabota |

PucyHok 8.4 — Cxema npoBegeHUst KCTUPOBKX AaT4yuKa CBO60AHbIX KOHLOB TI1
Mo okoOHYaHUM CTUPOBKM NPUGOP BbIBOAUT Ha LIA-2 BbluMcneHHOe 3HaveHne
TemnepaTypbl CBOOOAHbIX KOHLIOB TEPMONapkl, KOTOpoe (B Ka4YECTBE OMOPHOWA
BENMYMHbI) 3aHOCUTCS B 3HEPrOHE3aBMCUMYH NaMsaTb NpY ycrnosuwm, 4To Ha LIN-4
OTCYTCTBYET 3acTaBka LE. UTo6bl COXpaHUTb KO3MULIMEHT OCTUPOBKM, CriegyeT

ONUTENbHO HaXxkaTb Ha . Ha LIN-2 nosiButcs 3actaska LLbr.

4. MpoBepuTb pesynbsTaThbl KCTUPOBKK, KOHTPONMpPYs nokasaHusi LIN-1, kotopble
OOMkHbI 6bITb paBHbl 3HaveHuto 0 °C ¢ abcontoTHowM norpeluHocTblo He 6onee 1,0 °C.

8.3.7 lOctnpoBka npubopa ans paéotbi c Aot 0 o 1,0 B

[ns tocTupoBku cnenyert:

1. NoakntounTb K Bxogy 1 npubopa BMecTo AaTynka komnapaTtop HanpsXKeHui Tuna
P3003 (Mnv nogobHbIN eMy MCTOYHWMK 0OPa3L0BOr0 HANPSXKEHNS C KNAaCCOM TOYHOCTU
He Hwke 0,05) B COOTBETCTBMM CO CXEMOMN, NPUBEAEHHON Ha pucyHke 8.5.
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PucyHok 8.5 — Cxema noakniouyeHUs KomnapaTtopa HanpsXXeHUsl Npu ICTUPOBKEe

2. NopaTb NMTaHue Ha Npubop. YcTaHOBUTL AN AaTtyumka oAkl B napametpe cn-& (PL-1)
3HauyeHue 13, cooTBeTCTBYIOLLEE LdPOBOMY KoAy Ans paboTel npubopa ¢ akTUBHBLIM
aaruvkom ot 0 o 1,0 B. OgHoBpemMeHHo yctaHoButs ACnl (PL-1) = 0,0 u ACnH (PL-
1) =100,0. 3agaTb Ha BbIXO4e KOMMapaTopa HanpsiKeHue nocTosHHoro Toka 1,000 B.
Mepentun k pabote 1 yepes 5 - 10 ¢ NPOKOHTPONUpPOBaThL NokasaHus LIN-1 Ha kaHane,
K KOTOPOMY MOAKIIOYEH KOMMapaTop. OTU NoKka3aHust AOMMKHbI 6bITb paBHbl (100,0 +
0,2) %. Ecnv norpelHoCcTb u3aMepeHuii B 3TON TOYKE NPEBbILLIAET NPUBEAEHHOE
3Ha4yeHune, BbINOMHUTL ornepaLmnn, yKkasaHHble B nMn. 3 - 4.

3. MNpownsBecTyn CTUPOBKY Npnbopa, BbINOMHAS ASUCTBUS B NOCNEA0BaTENbHOCTMH,
yKka3aHHoM Ha pucyHke 8.2. o OKoHYaHWK CTUPOBKK Npubop BeiIBOAUT Ha LIN-2
BbIYMCIIEHHOE 3Ha4YeHNe KO3 dPuLMEHTa, KOTOPOE 3aHOCMTCH B 3HEPrOHE3aBNCHMYHO
namsiTb NPM YCroBuu, 4To Ha LIN-4 oTcyTcTByeT 3acTaska L. YTo6bl coxpaHuTb

Ko3a(hULMEHT IOCTUPOBKN, cneayeT ANUTENbHO HaXaTb Ha . Ha LUW-2 nosiButcs
3actaBka CLbr.

4. MpoBepuTb pesynsTaTbl KCTUPOBKN, KOHTPONUPYs nokasaHus LIN-1, koTopble
[omkHbl 6b1Tb paBHbl (100,0 £ 0,1) %.

5. CHAITb NUTaHWe 1 OTKIHYUTb OT NpUGopa kanuGpaTop HanpsKeHUi.

8.3.8 OcTupoBka npubopa ans pabéortbl c AQ ot 0 go 5,0 MA

[ns ocTMpoBKK criegyerT:

1. NMogkntounTb K Bxogy 1 npubopa BMmecTo AaTyuka kanubpatop Toka tvna M321 (unm
nofo6HbIN eMy C KIaccoM TOYHOCTU He Hke 0,05) B COOTBETCTBUM CO CXEMON,

NnpvBEAEHHOW Ha pucyHKe 8.6.
+ &
Bxopg 1-2
x |R1 A
Bxop 1-3
- 2

R1=(1000,1) Om

n321

PucyHok 8.6 — Cxema nogknioyeHust Kanmbparopa Toka npu KCTUPOBKe

2. MopaTb NMTaHWe Ha NpuBop M YCTaHOBUTL ANs aatunka dAtL B cn-£ (PL-1) = 12,
COOTBETCTBYHOLLEE LicbpoBOMY KoAy Anst paboTbl Npnbopa ¢ akTUBHBLIM 4ATYMKOM OT
0 go 5,0 mA. OgHoBpemeHHo ycTaHoBuTb Aln.L (PL-1) = 0,0 n AZn.H (PL-1) = 100,0.
3apaTb Ha Bbixoae kanubpatopa Tok 5,00 MA. MNepelitn k pabote nyepes 5—10c
NPOKOHTponMpoBaTk nokasaHuusa LIN-1 Ha kaHane, K KOTOPOMY NOAKIOYEH
kanmbpaTop Toka. OTU NokasaHnsa AoMkHbI 6biTb pasHbl (100,0 £ 0,2) %. Ecnn
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4.

5.

NOrpeLLIHOCTb U3MEPEHUIA B 3TON TOUKE NpeBbIIAeT NpuBeaeHHOe 3Ha4YeHne,
BbINOMHUTL Onepaunu, ykasaHHble B nn. 3 - 4 pa3dena 8.3.7.

. I'Ipovlaaecm HOCTUPOBKY npvl60pa, BbINONHAA AENCTBUSA B NOCeA0BaTENbHOCTH,

yKasaHHOW Ha pucyHke 8.2. o OKoHYaHWM ICTUPOBKM Npubop BeIBOAUT Ha LIN-2
BbIYMCIIEHHOE 3HaYeHNE KO3 DULIMEHTA, KOTOPbLIA 3aHOCUTCS B 3HEPTOHE3ABUCHUMYIO
namsaTb Npu ycrnosuu, 4to Ha LIN-4 oTcyTcTByeT 3acTaeka LE. UTo6bl cOXpaHUTb

npeor,
KO3(hPULMEHT IOCTUPOBKN, CneayeT ANUTENBHO HaXaTb Ha . Ha UN-2 nosiButca
3acraeka LLbr.

MpoBepuTb pe3ynbTaThbl OCTUPOBKK, KOHTPONMPYs Noka3aHusi LIW-1, koTopble
00mkHbl 6b1Tb paBHbl (100,0 + 0,1) %.

CHSITb MUTaHWe 1 OTKIMYUTL OT Npubopa KanubpaTop Toka.

8.3.9 OcTnpoBka npmnbopa ans padortbli c Al ot 4 o0 20,0 MAM OT 0
0o 20,0 mA

[ns ocTupoBkK criegyert:

1.

4.

5.

MopkntounTtb kK Bxoay 1 npubopa BMecTo gatymka kanmbpatop Toka Trna M321 (1nu
nogo06HbIV eMy C KIaccoM TOMHOCTU He Hmke 0,05) B COOTBETCTBUM CO CXEMON,
npvBeaeHHOW Ha pucyHke 8.5.

. NMopaTb NuTaHue Ha NpuBop M YyCTaHOBUTL AN AaTtynka JAEL B napameTpe cn-£ (PL-

1) 3HayeHue 10 unu 11, cooTBeTcTBYHOLLEE LMEDPOBOMY KOAY Ans paboTkl npubopa ¢
OOHWUM M3 NepeyvmncrieHHbIX NepBUYHbIX Npeobpa3soBatenei. OgHOBpEMEHHO
ycTtaHoBuTb B ACn.L (PL-1) = 0,0 n Aln.H (PL-1) = 100,0. 3apath Ha Bbixoae
kanubpatopa Tok 20,00 MA. MNepeiitu k paboTe 1 vyepes 5 — 10 ¢ NpoKOHTpoONMpoBaTh
nokasaHus LIN-1 Ha kaHane, K KOTOpOMy NOAKMNOYEH kKannbparop Toka. 3Tn
nokasaHus AormkHbl 6b1Te paBHbl (100,0 £ 0,2) %. Ecnn norpeluHocTb n3amepeHuin B
3TOW TOYKE NPEBbILLAET YKa3aHHOe 3HaYeHne, BbINOMHUTL OnepaLmn, NpuBedeHHbIE B
nn. 3 n 4 pasdena 8.3.8.

. MponssecTtu tocTNpPoBKY NpMbopa, BbINOMHAS 4ENCTBUS B NOCNEA0BaTENBHOCTH,

yka3aHHOW Ha pucyHke 8.2. o OKoHYaHWUK CTUPOBKK Npubop BeIBOAUT Ha LIN-2
BbIYMCINEHHOE 3Ha4YeHNe KO DULIMEHTA, KOTOPbIN 3aHOCMTCH B 3HEPTOHE3aBNCHMYIO
namsiTb NpM YCroBuu, 4To Ha LIN-4 oTcyTcTyeT 3acTaska L. YTo6bl coxpaHuTb

nPOr |
KO3a(pULMEHT I0CTUPOBKN, CneayeT ANUTENbHO HaXaTb Ha . Ha LN-2 nosisutcA
3acraBka LLbr.

MpoBepuTb pe3ynbTaThbl KCTUPOBKU, KOHTPONMPYS NokasaHust LIM-1, koTopble
[ormkHbl Ob1Tb paBHbl (100,0 +£0,1) %.

CHSTb NUTaHUe 1 OTKIMYNTL OT Npnbopa kanmbpaTop Toka.

8.3.10 OcTupoBka BbixogHbIx LIAI «<napameTp-TOK»

f BHUMAHUE
[o Hayana tocTupoBkmM B napameTpax AL.t (PL-2) Bcex JTY gomkHo GbiTb

ycTaHoBMeHo 3HaveHune «0» (pabota B pexume «MSMEPUTEIb»).
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[nsa tocTupoBkmn cnenyert:

1. MoaknounTb K BbIXOAy, BbiIbpaHHOMY Ans tocTupoBku LIAT, Mara3vH conpoTvBneHns
Tvna MCP-63 (unvu nogoBHbIn eMy € Knaccom To4HOCTH He Huke 0,05) n
NOTEHLMOMETP NOCTOSIHHOrO Toka Tuna lNrM-63. MNMogkntodeHne nponssoanTb NO
cxeme, nNpeacTaBreHHON Ha pucyHke 8.7.

R=400...500 Om
— Bbixon BYx( )
Bbixopn, BYx( )
+24 B
——\ -24B

\
| looo
AN 000

nn-63 MCP-63

PucyHok 8.7 — Cxema nogknioyeHus annapaTtypbl npu toctuposke LIAT
YCTaHOBUTb HAa MarasmHe conpoTuBneHus 3HadeHue 4,000 OM 1 nogaTtb NUTaHWE Ha
npubop.

2. Mpovecc 1CTUPOBKM B AAHHOM Cly4ae CBOAMTCS K NoA00pY HayarnbHbIX KOAOB
cmelleHus LIATT, npy KOTOPbIX MUHUMAarbHOE U MakCMMarnbHOE 3HaYEHNS ero
BbIXOAHOrO TOKa ByAyT paBHbI UX HOMUHaNbHbLIM BennynHam. Kogbl cmelueHns LIAT

dopmumpytoTcs B npnbope nNpu NoMoLLM KHOMOK Ny My aaHocsTes B ero namsits
MO OKOHYaHWUW FOCTUPOBKU. BbIXOAHOM TOK KOHTPONMUPYETCS MO NaZieHNIO HaNpsXXeHNs
Ha conpoTmBneHnn marasmHa MCP-63, koTopoe npy MMHUMaNbHOM 3HAa4YEHUM TOKa
(4,00 mA) pomxHo 6bITb paBHo 16,00 MB, a npu makcumansHom 3HaveHum (20,00 mMA)
[OmKHO 6bITb paBHo 80,00 MB ¢ npegenom npMBegeHHOM NOrpeLLHOCTM He bonee

0,1 %. KOctuposky kaxgoro LIAI nponssoanTb, BLINONHAS AENCTBUSA B
nocneaoBaTenbHOCTU, YKa3aHHOM Ha pucyHke 8.8.
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PucyHok 8.8 — Cxema

. um-1
N il A| Habop koma
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1

. Kopa

npoBeaeHuna roctuposku LIAT

Bbi6op nopsigkoBoro Homepa LIAM ans npoBeaeHus ero OCTUPOBKM MPON3BOANTCS C
NMOMOLLbIO KHOMOK M No NokasaHuam nHankatopa LIN-3. Kog cmelenuns ang

YCTaHOBKU MUHUMAJbHOIO 3HA4Y€HUA T

oka LIAlN 3agaeTcs B napamerpe olilo, a Kog,

cMeLlleHna ona MmakchmaribHOro 3Ha4eHua Toka — B napamMeTpe aliHd

NPEAYNPEXOEHUE

®

Tok Ha BbIxoae BblOpaHHOro ans toctmpoBkn LJAT HaunHaeT hopmmnpoBaTtbest

TONbKO NOCrne U3MeHeHUs paHee 3ajlaHHOro Koa CMeLLeHus!.
Ha uudppoBom nnankatope Li1-4 oTobpaxkaeTcs NopsiAKkoBbIN HOMep napaMeTpa

tocTupoBsku (1 ans alilo

unmn 2 ansa o).
. Mo OKOHYaHMW KOCTMPOBKU CHATL NUTaHME C NPUBOPAa M OTKIMIOYUTL OT HEro

KOHTPOJ1IbHO-U3MEPUTENbHYIO annapaTtypy.

9 MapkupoBka

Ha kopnyc npubopa HaHeCeHbI:
* HauMeHoBaHue nNpubopa;

* cTeneHb 3awmTbl kopnyca no NOCT 14254;

* HanpsXXeHne n 4actoTta NUTaHu4;
* n0Tpe6nﬂeM39| MOLLHOCTb;,

* KMacc 3alnThbl OT NopaxeHus anektTpudecknm Tokom no NOCT 12.2.007.0;
* 3HaK YTBEPXAEHUSI TUMNA CPeACTB U3MEPEHWN;
* 3Hak cooTBeTCTBUSA TpeboaHusam TP TC (EAC);

* CTpaHa-n3rotoBuUTerb;

* 3aBOACKOV HOMep npubopa 1 rod Bbinycka.
« [Exia]llC n napameTpbl nckpobesonacHbIX Lienen

Ha notpebutenbckyto Tapy HAHECEHbI:
* HaumeHoBaHue npubopa;

* 3HaK cooTBeTCTBUS TpeboBaHuam TP TC (EAC);

¢ CTpaHa-n3rotoBuUTESb;

* 3aBOACKON HOMep NpuGopa 1 rog Bbinycka.
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10 YnakoBKka

YnakoBka npubopa npoussogmtcsa B cootBetcTBMM ¢ FTOCT 23088-80 B NOTpebUTEnbCKYO
Tapy, BbIMOTHEHHYHO M3 KOPOBOYHOro kapToHa no MOCT 7933-89.

YnakoBka npubopa npu nepecoinike novton nponssoautcs no NOCT 9181-74.

11 TpaHcnopTupoBaHue U XxpaHeHue

Mpubop [OomkeH TpaHCMOPTUPOBATLCS B 3aKpbITOM TpaHcnopTe nwboro Buaa. B
TPaHCMOPTHLIX CpeAcTBax Tapa AOMKHA KPenuTbCs COrMacHo NpaBunam, AeWCTBYHOLLMM
Ha COOTBETCTBYIOLLMX BMAaX TpaHcnopTa.

YcnoBus TpaHCMOPTUPOBaHNSA OOMKHbI COOTBETCTBOBaTh ycrnosusM 5 no MOCT 15150-69
npu TemnepaType oKpyxatoLLero Bo3ayxa oT MuHyc 25 go nntoc 55 °C ¢ cobnogeHnem mep
3aLLMThl OT YAapoB 1 BUOPALIMIA.

MpuGop crneayeT NepeBo3nTb B TPAHCMOPTHOM Tape MOLWTYYHO UK B KOHTEHepax.

YcnoBuns XpaHeHWs B Tape Ha ckrnage MW3roToBWTens W notpedutens  [OOMKHbI
cooTBeTcTBOBaTh ycrnosuam 1 no MOCT 15150-69.B Bo3ayxe He AOMKHbI NPUCYTCTBOBaTb
arpeccuBHbIE NPUMECH.

Mpubop cnegyeT XpaHUTb Ha CTennaxax.

12 KoMnNnNeKTHOCTb

HaunmeHoBaHue KonuyectBo
Mpun6op 1wt
Macnopt n MapaHTUHLIM TanoH 1 9K3.
PykoBoacTBo no akcnnyaraumm 1 aks.
KomnnekT KpenexHbix a11eMeHTOB 1k-T.
Pasbem (5SESDV-15P (kabenbHbilit)) 2w
Komnakt guck ¢ MO 1wt
MeTtoawnka nosepku (no TpeboBaHMIo 3aKkasvunka) 1 aks.

NPEOYNPEXOEHUE
@ M3rotoBuTenb ocTaBnsieT 3a coboi NpaBo BHECEHUS AOMOSTHEHUIA B KOMMIEKTHOCTb
npuodopa.

13 NapaHTUIHbIE 06A3aTenbCTBA

M3rotoBnUTENL rapaHTMPYeET COOTBETCTBME MNpubopa TpeboBaHusm TY npu cobnogeHun
YCMNOBWIA 3KCNNyaTaummn, TPaHCNOPTUPOBAaHNS, XPaHEHNSI 1 MOHTaXa.

[apaHTUnHbBIN CPOK 3KCNyaTauum — 24 mecsiLa co AHSA Npogaxu.

B cnyuyae Bbixoga npubopa M3 CTPos B TEYEHWE rapaHTUAHOrO cpoka npu cobnogeHun
YCROBWUIA  3KCMNyaTauuu, TPaHCMOPTUPOBAHMWS, XpPaHEHWs W MOHTaxa npeanpusiTue-
N3roToBUTENb 0BS3YETCA OCYLLECTBUTL Er0 HECNIATHLIN PEMOHT UMK 3aMEHY.

Mopsiaok nepegayn Nnpuéopa B peMOHT COAEPXKUTCS B NacnopTe U B rapaHTUAHOM TasloHe.
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MpunoxeHune A. HactpanBaembie napameTpbl

Ta6bnuua A.1 - YpoBeHb PL-0 (napameTpbl 06Lero HasaHayeHus)

Ne 0603HaYeHNe HaumeHoBaHue Honyctumbie
3HauYeHusA
B TEKCTe Ha
Lun-2
1 ind.t cndt [MepnoanyHOCTb CMEHbI KaHanoB npu ot 1 go 600
LIMKNNYECKOW MHOMKaLMK, C
2 ind.r cndr MepuoanyHocTb 06HOBNEHUSA nHdopmaumm | ot 0 go 60
Ha LA, c
3 ind.A cndA CocTosiHMe LUMKNNYeCKOn NHAMKaLMmn on/oFF
nocrne nepesanycka npubopa
4 AL.dr L. dr Homep BbIXxOgHOrO yCTpONCTBa ANA or0po8
oTpaboTku curHana «ABAPUA»
5 ALHd LHd [OnutenbHOCTb cpabaTbiBaHWs BbIXOOHOMO ot 1 go 600
yctpowncTea AL.dr no curHany ABAPUA, ¢
6 AL.St AL.5E CocTtosiHne BbixogHoro yctporictea AL.dr on/oFF
nocre nocTynreHns curHana
«ABAPUA», c
Cj-C L-L KomneHcauusa xornoaHoro cnas on/oFF
SYSt S45¢ OT0GpaxeHne «CUCTEMHbIX OLLUMBOK» Ha on/oFF
Lin
9 bL.Ar bL.Ar BrnokvpoBka py4HOro ynpaeneHus on/oFF
Tabnuua A.2 — YpoBeHb PL-1 (napameTpbl 06paboTkn curHanoB 4aT4nKoB)
Ne 0O603HavYeHne HaumeHoBaHue OonycTumble
B TeKCTe Ha L1-2 3Ha4YeHusA
1 in.Fd cnfd MNocTosiHHas BpemeHu undpoBoro ot 0o 15
duneTpa
in.FG cnFl Monoca undpoBoro punsTpa ot 0 go 100*
Prt Pr CreneHb npuoputeTa gatymka or1008
in.SH cnSH Koppekums «caBur xapakTepucTukn» oT MuHyc 999
[0 nnoc
9999
5 in.SL cn5i KoppeKums «HaKmoH XapaKkTepUCTUKMN» o1 0,900 go
1,100
6 Ain.L Rcnl HWkHAA rpaHyLa nsmepeHmns ans oT MuHyc 999
aKTUBHOTO AaTynka [0 nnoc
9999*
7 Ain.H ACnH BepxHsia rpaHvLa uamepenns ons oT MuHyc 999
aKTUBHOIO AaTynka [0 nnoc
9999
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MpoponxeHue Tabnuubl A.2

Ne 0O603Ha4YeHne HaumeHoBaHue Honyctumbie
B TEKCTe Ha LJ1-2 3HaYeHus
8 in.rd cnrd [NocToaHHasa BpeMeHun LmnpoBoro or0po 15
hurnbTpa Npy BbIMUCIIEHNN CKOPOCTU
M3MeHEHWs BXOAHOro napamerpa
9 in-t ik Tun HCX paTuuka:
Jatuuk oTknoveH ofF
Cu 100 (a = 0,00426 °C-1) £400
Cu 50 (a =0,00426 °C-1) EYD !
Pt 100 (a = 0,00385 °C-1) £402
100M (a = 0,00391 °C-1) £403
TXK(L) £404
TXA(K) £405
Jatuunk ot 0 oo 50 mB £40E
Pt 50 (a = 0,00385 °C-1) £407
500 (a = 0,00391 °C-1) £408
50M (a = 0,00428 °C-1) £409
Jatuvnk oT 4 0o 20 MA g
Jatumk ot 0 0o 20 MA Eq 1
Oatunk o1 0 o 5 MA £y
Hatunkor 0 go 1B £y 13
100M (a=0,00428 °C-1) £ M
Ro=53 Om (a = 0,00426 °C -1) E45
TOAMN(S) 4
TAN(R) t4 8
TNN(N) £y 8
TXK(J) £520
TBP(A-1) £ !

* Ins faHHbIX napamMeTpoB MOoXeHne AeCATUYHON TOYKM 3a4aeTCsl MPU HacTpomnKe (3,El,er n

nanee).
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Ta6bnuua A.3 — YpoBeHb PL-2 (napameTpbli J1Y)

Ne 0O603Ha4YeHne HaumeHoBaHue Oonyctumble
B TEKCTe Ha LlK-2 3HaYeHus
1 C.SP L5P 3apaHHoe 3HaYeHne KOHTPONMpyemMoro oT MuHyc 999
napamertpa (yctaBka) 00 nnoc
9999~
2 HYSt HY5E 30Ha ructepesnca komnapaTtopa o1 0,001 go
9999~
C.SP.o L5F0 30Ha onepaTMBHOIO U3MEHEHNS YCTaBKM ot 0 go 9999*
Ht.on He.on MuHumaneHoe Bpems yaepxaHus BY Bo ot 0 go 9000
BKIOYEHHOM COCTOSIHUM, C
5 Ht.oF HE.oF MuHnmaneHoe Bpems yaepxaHus BY B ot 0 go 9000
BbIKITIOYEHHOM COCTOSIHUM, C
6 dL.on dt.on Bpewmsi 3agepku BkntoyeHus BY, ¢ ot 0 oo 3600
7 dL.oF di.ofF Bpemsi 3agepxku BbiknodeHus BY, ¢ ot 0 go 3600
8 bL.St bL.5E BrnokupoBka Bbixoda B Ha4yane paboThl on/oFF
9 AL.t L.t BbixogHaga xapakrtepuctuka J1Y
«UNameputenby 0
«Mpsimoii rncTepesnc» 1
«OBpaTHbIf rcTepesncy 2
«[lM-o06pasHasn xapakTepucTmka» 3
«U-obpasHasn xapaktepuctmka» 4
«Peructpatop» 5
10 Er.St Er.5t CocTtosHne BY npu aBapuu on/oFF
11 C.in Lin BxopaHon curHan IY:
«Bxop oTKnoYeH» 0
«[datumk d1-d8» or1808
(cootB.)
«CpenHee apudmeTtuyeckoe no d1, d2» 9
«CpegHee apudmetnyeckoe no d1 - d3» 10
«CpepHee apudmeTtunyeckoe no d1 - d4» 11
«CpegHee apudmeTtuyeckoe no d1 - d5» 12
«CpepgHee apudmetnyeckoe no d1 - dé» 13
«CpegHee apudmeTtuyeckoe no d1 - d7» 14
«CpegHee apudpmetnyeckoe no d1 —d8» |15
«Pa3HocTb mexay d1 1 d2» 16
«PasHocTb mexay d3 n d4» 17
«Pa3HocTb Mexay d5 1 dé» 18
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MpopomnxeHue Tabnuubl A.3

Ne 0O603Ha4YeHne HaumeHoBaHue Honyctumbie
B TEKCTe Ha Un-2 3Ha4YeHusA
«Pa3HocTb Mexay d7 n d8» 19
«CKOpOCTb M3MEHEHWsI apaMeTpa, o1 27 po 20
KOHTponupyemoro gatynkom d1 ... d8» (cootB.)
12 dP a? MonoxeHne gecaTnyHom Toukm Ha LIN:
«Touka oTCcyTCTBYET» 0
«Toyka nocne TpeTben UmMdpbI» 1
«Touka nocne BTOPON Lndpbi» 2
«To4ka nocrie nepBov LUpbI» 3
13 Ao.L Fo.l HwxHsa rpaHyLa napameTpa npu ero OT MUHyC 999
perucrpaumu [0 nntc
9999
14 Ao.H Ro.H BepxHsas rpaHuua napameTtpa npu ero oT MuHyc 999
perucrpaumn [0 nntc
9999
15 C.dr Ldr MopsaKoBbIN HOMEP BLIXOAHOTO ot0p08
yCTPONCTBa
16 C.Lbt Libt 3apaHHoe Bpems ans aBapum LBA, ¢ ot 0 go 9000
17 C.LbA LLbA MVHMManbHbIN YypOBEHb U3MEHEHUSI ot 0,001 go
BXOZHOro napameTpa ans asapum LBA 100*
18 AL.oU AL.otf MpenynpeoutensHas curHanuaaums o on/oFF
BKMoYeHnn BY
Ta6bnuua A.4 — YpoBeHb PL-3 (BapuaHTbI KOH(Urypaumum cxembi npubopa)
O603HaueHNe BapuaHTa HanmeHoBaHue npoTtoTuna u ocHoBHble | KoHdurypauus
napameTpsbl cxeMbl
B TeKcTe Ha LUU-2
BocbMukaHanbHble aBapuUiiHbIe CUrHaNU3aTopbl
- = oc- |~
Pr1 Pr1 }/)KTBB 01 Oatumkm Cu 50 (a = 0,00426 °C
Pr2 Pr2 YKT38-03 Jatumkm 10001 (a = 0,00391 °C-1)
Pr3 Pr3 YKT38-04 Oatuuku Tl «xpomenb-konesnb»
Pr4 Pr4 YKT38-10 Oatumku oT 4 go 20 mA

BocbMukaHanbHble ABYXMNO3NLNOHHDbIE perynsaTopbl
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MpopomnxeHue Tabnuubl A.4

O6o3HauyeHue BapuaHTa

B TeKCTe

Ha Lin-2

HanmMeHoBaHWe NpoOTOTMNA U OCHOBHbIE
napameTpbl

KoHdourypauus
cxembl

Pr5

Pr5

TPM38-01 Oatumkm Cu 50M (a = 0,00426 °
C1)

Pr6

Pr6

TPM38-03 fatumku 10011 (o = 0,00391 °C-
")

Pr7

Pr7

TPM38-04 [Jatumnkm Tl «xpomernb-Konenb»

Pr8

Pr8

TPM38-10 datumkm oT 4 go 20 mA

qublpeXKaHaﬂbele TPEeXno3NLNOHHbIe perynsaTopbl

Pro

Pr9

TPM34-01 Oatumkm Cu 50M (a = 0,00426 °
C-1)

Pr10

Pr10

TPM34-03 flatunku 100M (a = 0,00391 °C-
")

Pr11

Pr11

TPM34-04 JaTtuunku Tl «xpomernb-konenb»

Pr12

Pr12

TPM34-10 Oatumkm oT 4 0o 20 mA

YeTblpexkaHanbHble TPEXNO3ULMOHHbIE perynatTopbi

Pr13

Pr13

Oatuuk Cu 50M (a = 0,00426 °C-1)

ey
(2~ [7]
3~ [o]
(i[5
- [a—(55)
(e (o]
(757
- (a5

Tabnuua A.5 — YpoBeHb PL-4 (napameTpbl o6meHa c MK)

Ne O6o03Ha4YeHue HaumeHoBaHue OonycTumble
B TEKCTe Ha Lj1-2 3HaveHus
1 bPS bP CkopocTb 06MeHa 2,4;4,8;9,6; 14,4,
(k6oa) 19,2; 28,8; 38,4;
57,6; 115,2
2 LEn LEn [OnvHa crnosa 7vnn 8
OaHHbIX (61T)
3 PrtY Prey CocTosiHne buta
YETHOCTM B NOCbISIKE
«KoHTponb no no
YETHOCTU
OTCYTCTBYET»
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MpopomnxeHue Tabnuubl A.5

Ne 0O603Ha4YeHne HaumeHoBaHue HDonyctumbie
B TEeKCTe Ha Ln-2 3Havenns

«KoHTponb no EuEn
He4yeTHOMY
napuTeTy»
«KoHTponb no odd
YETHOMY MaApUTETY»

4 Shit Shit Konnyectso cton- 1unmn 2
6GUTOB B NOCHIIKE

5 A.Len Alen LOnunHa ceTeBoro 8 unun 11
agpeca (6uT)

6 Addr Rddr BasoBblit agpec oT 0 [0 2040
npubopa (vepes 8)

Ta6bnuua A.6 — NMapameTpbl npotokonoB OBeH/Modbus

HanmeHoBaHue napameTpa Aapec Modbus WUmsa Ha
MHAMKaTope
Inpotokone OBEH
Kop cbyHkuum 04

Kanan 1 uameputens rEAd

NoNoXeHne 4eCATUYHON TOYUKN 0x0000

3HayeHue Temneparypsl int 0x0001

Ko oWwnbKm 0x0002

3HavyeHue Temneparypel float cT. cnoso 0x0003

3Ha4eHve TeMnepartypsl float mn. cnoso 0x0004

Kanan 2 namepurens rEAd

NoNoXeHne AeCATUYHOW TOYKN 0x0005

3HayeHue Temneparypsl int 0x0006

Ko, OLUNGKKN 0x0007

3Ha4eHne Temnepartypesl float cT. cnoso 0x0008

3Ha4yeHve Temnepartypesl float mn. cnoso 0x0009

Kanan 8 nsmepurens rEAd

NonoXeHne AecATUYHOW TOYKN 0x0023

3HayeHve Temneparypsl int 0x0024

Ko4 owmnbKkm 0x0025

3HaveHve Temneparypesl float cT. cnoso 0x0026

3HaveHve Temnepartypesl float mn. cnoso 0x0027




MpopomnxeHue Tabnuubl A.6

HanmeHoBaHue napameTpa Aapec Modbus WUmsa Ha
MHAUKaTope
Inpotokone OBEH
Kanan 1 Bbluucnurens rCAL
NonoXXeHne AecATUYHON TOYKN 0x0040
3HaueHue Ha Bxoge J1Y int 0x0041
3Ha4eHue Temneparypesl float cT. cnoso 0x0043
3Ha4eHve TeMnepartypsl float mn. cnoso 0x0044
Kanan 2 sBbluucnurens rCAL
NonoXeHue 4eCATUYHON TOYKN 0x0045
3HaueHune Ha Bxoge JY int 0x0046
3HadeHue Temnepartypsl float cT. cnoeo 0x0048
3HadeHue TeMnepartypsl float mn. cnoeo 0x0049
Kanan 8 Bbluucnurens rCAL
NonoXeHne AecATUYHON TOYKMN 0x0063
3HaveHue Ha Bxoge J1Y int 0x0064
3HayeHue Temneparypsl float cT. cnoso 0x0066
3HayeHue Temnepartypsl float mn. cnoso 0x0067
Koa doyHkuum 03/06

BxoagHow curHan J1y1 0x0000 r.Cin
BXOAHOﬁ curHan J1y2 0x0001 r.Cin
BxogHow curHan J1Y8 0x0007 r.Cin
Kanan 1 YctaBka C.SP
NoroXeHne 4eCATUYHON TOYKN 0x0010
3HayeHve ycTaBku int 0x0011
Kanan 1 YcraBka onepaTuBHasi cymmapHasi C.SPS
NoroXeHne AecATUYHON TOYKM 0x0012
3HayeHue ycTaBku int 0x0013
Kanan 2 YctaBka C.SP
NonoXXeHne AeCATUYHON TOYKN 0x0014
3Ha4yeHue ycTaBku int 0x0015
Kanan 2 YcTaBka onepaTuBHasi cymmapHas C.SPS
NoroXxeHne OeCATUYHON TOUKM 0x0016
3HayeHve ycTaBku int 0x0017
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MpopomnxeHue Tabnuubl A.6

HanmeHoBaHue napameTpa Aapec Modbus WUmsa Ha
MHAuKaTope
Inpotokone OBEH
Kanan 8 YcTaBka C.SP
NosoXeHne OeCATUYHON TOYKM 0x002¢c
3HayeHue ycTaBku int 0x002d
Kanan 8 YcTaBka onepaTuBHasi cymmapHas C.SPS
NornoXeHue 4eCATUYHON TOYUKN 0x002e
3Ha4eHue ycTaBku int 0x002f
Kanan 1 3oHa ructepesuca HYSt
NornoXeHue 4eCATUYHON TOYKN 0x0030
3HayeHue ructepesunca int 0x0031
KaHnan 2 3oHa ructepesuca HYSt
NoroXxeHune OeCATUYHON TOUKM 0x0032
3HayeHue ructepesunca int 0x0033
KaHan 8 3oHa rucrtepesuca HYSt
NonoXeHne AecATUYHOW TOYKN 0x003e
3HayeHue ructepesunca int 0x003f
Homep Bbixoga komnapatopa 1* 0x0041 C.dr
Homep BbIxoga komnapartopa 2 0x0042
Homep BbIxoaa komnapaTtopa 8 0x0048
3HauyeHne UAM BY 1 (4 mA nnu 0 B = 0000, 10 B nnun 0x0051
20 mA =1000)
3HaueHne UAM BY 2 0x0052
3HayeHne LAM BY 8 0x0058
Koa dyHkumum 01/05
CoctosiHve BY 1 0x0000
CocTtosiHve BY 2 0x0001
CoctosiHve BY 8 0x0007
Mepexop Ha npotokon OBEH 0xff00

* [1Ns BO3MOXXHOCTH PY4YHOro ynpasneHusa BY atoT napametp Heobxoaumo 3aaaTtb

CD NPEAYNPEXAEHUE

paBHbim 0.

67




Tabnuua A.7 —

Koabl owwun60ok

Kop owimn6ku

Ha L2

OnucaHue

1

NN}
INNNN

3HauveHue gartymka ¢ yHI/Id)VILlVIpOBaHHbIM
CUrHanom Hmwxe MMHUManbHOro npeaena

LBA

2 Cpabotana JIBA aBapusi
3 Erb5 BHyTpeHHss owmnbka npubopa
I}
4 Erfl Owmbka paboTbl KOMNEHcaTopa XONo4HOro crasi
5 HHHH 3HayeHue gaTyrka ¢ yHMnUpoBaHHbIM
CUrHamnoM Bbille MUHUMArbHOro nNpeaena
nomn
6 HLLLLL 3HayeHue ¢ gatymka TepMOCONPOTUBMIEHUS HIDKE
MWHMManbHOro npeaena
g B ot
oLl Owwubka paboTbl KOMNEHcaTopa XoNo4HOro crnasi
NN o
8 Leik HwxHuin npeaen namepenns Tepmonap (30C
[aTyuka CrvLLKOM Maro)
9 HHHH Beicwimii npeaen namepenusa tepmonap (34C
[aTyuKa CrnvLLIKOM BEMUKO)
10 EHE- BHyTpeHHMIn c6omn 06paboTku o4epeaHoOCTH
11 T O6pbIB NMMHWUK AaTynka
12 nof HekoppekTHasi HacTpoiika npubopa
INEN] o o
13 ELLL HwxHU npegen namepeHns Bbi3BaHHbIN
Koppekuuel casura
14 HHHH BepxHuin npegen namepeHus Bbi3BaHHbIN
Koppekuuel casura
15 RdEr KpuTuyeckasi owmbka paboTbl npubopa
16 T 3HauveHue ¢ gatymka TepMOCONPOTUBIEHMS BbilLe
MakcumanbHoro npeaena
57 HekoppekTHasi HacTpoiika npubopa
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