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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 M TexHUYeckum obCnyxuBaHNeM W3MepUTens-perynatopa YyHWBepcarnbHOro
wecTtukaHansHoro TPM136, B panbHenwem Mo TEeKCTy MWMeHyemoro «npubop» u
«TPM136».

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

MpunGop BeinyckaeTcsa cornacHo TY 4217-038-46526536-2012.

Mpnbop nsrotaBnmeaeTcs B pa3nuyHbIXx MoanrKaumusx, 3awmndpoBaHHbIX B KOLE MOMHOM0
YyCNoBHOro 0603Ha4YeHUs:

TPM136-X.LL7 — npnbop B kopnyce wmToBoro kpennenus LL7.
rae X — TMn BCTPOEHHbIX BbIXOAHbIX YCTPONCTB.
Tunbl BCTPOEHHbBIX BbIXOAHbIX YCTPOUCTB X:
P — pene anekTpomarHuTHoe.
K — onTonapa TpaH3ucTopHas n-p-n-tuna.
C — onTonapa cMMMUCTOpHasi.
N — LAl «napameTtp-ToKk oT 4 0o 20 MA».
T — BbIXOA ANSA yNpaBreHus BHELLHUM TBEPAOTENbHBLIM perne
Y — LUATT «napameTp-HanpsikeHne».

@ NPEAYNPEXAEHUE

Mpun HeobxoanumocTn NpNBop KOMNNEKTYETCH BbIXOAHBIMW YCTPONCTBaMU
pasnuyHoro Tuna. Tpebyemble yCTPONCTBa AOMKHbI ObiTb MepevncneHsl Npu 3akase
C yKasaHneMm Konm4yecTBa Kaxxgoro Tuna.



1 HasHauyeHune n pyHKUUN

anIGOp npegHasHad4eH AOnda  nocTpoeHnda aBTOMAaTU4YeCKMX CUCTEM  KOHTpona U
perynnpoBaHuna TeXHONOINrM4YeCKnx npoueccoB B pasimiMyHbIX obnacTtax NPOMBbILUNEHHOCTH, B

CenbCKOM U KOMMYHasrlbHOM XO3SIMCTBE.

MprGop No3BoOMSAET OCYLUECTBNATL CrieaytoLme dyHKUmK:
* KOHUryprpoBaHme PyHKLMOHaNbLHOW CXeMbl U pefakTUpoBaHWe napameTpos ¢
NMOMOLLIbIO BCTPOEHHOW KnaBuaTtypbl yNpasneHus;
* n3amepeHne PU3nNYeCKMX BEMUYUH, KOHTPONMPYEMbIX BXOAHBIMU NEPBUYHBLIMU
npeobpasoBatensmu, ¢ y4eTom HenmHenHocTn ux HCX;
* UmMdpoBas puUnsTpPauUmsa U KOppPeKLMa N3MEePEHHbIX 3HAYEHUIN AN yCTpaHeHus

norpeLLHocTen;

* OTOGpa)KeHVIe pe3ynsTaTtoB M3MEPEHUIN N 3afaHHbIX MapaMeTpoB Ha BCTPOEHHOM

CBETOAMOAHOM YeTbipexpaspagHom LIU;

* yNpasreHne BHELUHNMUN UCTNIONHUTENbHBIMU MEXaH3Mamun 1 yCTponcTsaMmum no

3aaHHbIM 3aKOHaM perynmpoBaHna;

* py4HOe ynpasrieHne NCnofHUTENbHbIMN MEeXaHNU3MaMun n yCTpOVICTBaMVI C NOMOL b

KHOMOK;

* Nepeaava kKoMnboTepy UHPOPMaLMKN O 3HAYEHMSIX KOHTPONMPYEMbIX AaTYMKamMu
BENMMYMH U YCTAHOBIEHHbIX paboynx napameTpax, a Takke HacTpolika napameTpoB C

MK;

* nogaepkka nportokonos oomeHa OBEH, Modbus-RTU (Slave) n Modbus-ASCII

(Slave);

* BbIBOA, MH(POPMAaLMKM O HencrnpasHOCTAX Ha LIV v aBapuiiHas curHannsaums;
* COXpaHeHue 3aAaHHbIX NapameTpoB B SHEProHe3aBUCUMOW NaMSATH.

2 TexHn4yeckme XapakKTepucTuku n ycrioBus akcnnyatauyumum

2.1 TexHMYECKME XapaKTEPUCTUKH

Tabnuua 2.1 — O6WwMe XxapaKkTepUCTUKH

HanmeHoBaHue 3HavyeHune
[unana3oH NepeMeHHOro HanNpPsXXeHNA NMTaHNS 90...264B
(yacToTon 47 ... 63 'y)
MoTpebnsiemas MoLLHOCTb, He Bonee 18 BA
KonunuyecTBo nsmeputenbHbIX BXOA0B B Npubope 6
Bpewms onpoca ogHoro kaHana, He 6onee 0,6 cek

HanpsixxeHne BCTPOEHHOro UCTOYHMKA MUTaHNs
(TOK Harpy3ku)

2413 B nocTtosiHHOro Toka (Makcumym 150 MA)

MHTepdeic cBsA3n C KOMMbIOTEPOM

RS-485

CkopocTb nepefayn aaHHblx no RS-485

2,4;4,8;9,6; 14,4; 19,2; 28,8; 38,4; 57,6;
115,2 k6ut/c

MpoTokonbl obmeHa no RS-485

OBEH, Modbus-RTU, Modbus-ASCI|

[abapuTHble pa3mepbl kopryca L7

144 x 169 x 50,5 Mm

Macca, He Gonee

1,0 kr




Tabnuua 2.2 — [laTYMK1 1 BXOAHbIe CUrHanbl

[aTynk unu BXxogHom
curHan

[Orana3oH uamepeHum

3HauyeHue eauHULbI
Mnaguwero paspsna?)

Mpenen ocHoBHOM
npuBeAeHHOMN
norpewHocTH, %

TCu TN no OCT 6651-20093)

Cu 50 (a=0,00426 °C-1)" -50...+200 °C 0,1°C
50M (a = 0,00428 oC-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 npeo6pasosatenu no NOCT P 8.585-2001
TXK (L) —200...+800 °C 0,1;1,0°C
TXK (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)4
TAM (S) 0...+1750 °C 1,0°C
TBP (A-1) 0...+2500 °C 1,0°C
CurHan NOCTOAAHHOTO HanpsHKeHUs
-50...+50 mB 0...100 % 0,1% 10,25
YHucmumpoBaHHble curdansi no NOCT 26.011-80
0..1B 0...100 % 0,1 %
0..5mMA 0...100 % 0,1% £0.25
0...20 MA 0...100 % 0,1%
4..20 MA 0...100 % 0,1 %
MpumeyaHus

1) TemnepaTypHbIn kKoadduumeHT TC — OTHOLLEHUE pa3HMLbl CONPOTMBIIEHUI AATYUKaA, N3MEPEHHBIX
npu Temneparype 100 n 0 °C, k ero conpotusneHuto, nameperHomy npu 0 °C (Ro), AeneHHoe Ha 100
°C 1 OKpYrmeHHoe 0 NATOro 3Haka Mocre 3ansToun.

2) Mpu Temnepartype Bbiwe 999,9 n Huxe MuHyc 199,9°C LeHa eguHULBI MnaaLlero paspsiga pasHa 1
°C

3) NonyckaeTcs npuMeHeHne HectaHaapTu3oBaHHoro megHoro TC ¢ Rg = 53 Om, a = 0,00426 °C -1 n
Anana3oHoM nsmepexun ot muHyc 50 go +180 °C.

4) OcHoBHasi NnpuBeaeHHasi norpelHocTb 6e3 KXC.




Ta6bnuua 2.3 — BbixogHble ycTporcTBa

HaumeHoBaHue BY TexHu4yeckue 3HauyeHue
(o603Ha4eHue TUNA) XapaKTepUCTUKN
Pene anektpomarHutHoe (P) MakcrManbHbI TOK Harpyskm 4 A
MakcmmanbHoe HanpsikeHue 250B 50Ty
Harpyskv nepeMeHHoro Toka, He 1 cos @ >0,4
MeHee
MakcmmanbHoe HanpsikeHue 30B
Harpy3ku NOCTOSIHHOTO TOKa, He
MeHee
OnTtonapa TpaH3nUcTopHas MakcrManbHbI TOK Harpysku, 400 mA
n-p-n-tuna (K) HE MeHee
MakcrmansHoe HanpsbkeHue, 60 B

He MeHee

NOCTOAHHOIO TOKa

OnTonapa cumnctopHas (C)

B pexvme ynpaBneHusi BHELUHUM CUMUCTOPOM:

TOK (NpU A4NUTENbHOCTU 400 mA
umnynbca He 6onee 2 Mc n
yactote (50 £1) 'u), He meHee
OenCTByloLLee HanpshKeHne, He 250B,50 Iy
MeHee
B pexume kommyTaLum HarpysKku:
TOK Harpysku, He MeHee 40 mA
OeucTByloLLee HanpshkeHne, He 250B,50Ty
MeHee
Bbixoq Anst ynpaeneHus BHeWHUM | BbixogHoe HanpsikeHne (6 +0,5)B
TBepgoTenbHbiM pene (T) XOIOCTOro Xxo4a NOCTOSHHOMO ToKa
BbixogHoe HanpsbkeHue Ha or3,3004,9B

Harpyske 250 Om, He MeHee

NOCTOAHHOIO TOKa

Tok KOPOTKOIro 3aMblKkaHUA

ot 50 oo 72 MA

LIAM «napametp-Tok» (M)

BbixogHoM curHan nocTosiHHOro
TOKa

ot 4 no 20 MA

ConpoTuBreHne Harpysku

ot 0 oo 1300 Om

HoMuHanebHoe conpoTuBneHune 700 Om
Harpysku

HanpsixeHne nutanus LIAT ot 10 10 36 B
HomwuHanbHoe HanpsixeHve (24,0+3,0)B

nuTanuns LIAT




MpoponxeHue Tabnuubl 2.3

HanmeHoBaHue BY TexHu4yeckue 3HauyeHune
(o603HauyeHue TMNa) XapaKTepUCTUKN
LA «napameTp-Hanpsbkerue» (Y) | ByixonHoit cUrHan NocTOSHHOMO oTr0a010B

HanpshKeHns
ConpoTuBneHUe Harpysku, He 5 kOm
MeHee
HanpspkeHve nutanusa LIAT oT 150036 B
HomuHanbHoe HanpsixkeHne (24,0+3,0)B
nuTaHuns LIAT

2.2 YcnoBusA aKkcnnyarauum

I'IpM6op aKcnnyaTnpyeTca npu cnegyrowmnx ycnoBuax:

* 3aKpbITble B3pbiBOOE30NacHbIE NOMeLLeHNs 6e3 arpeCcCrBHbBIX MAPOB U ra3oB;

* TeMnepaTypa OKpyXxarLiero Bosgyxa ot +1 go +50 °C;

* BEpXHWI Npeaen OTHOCUTENbBHOW BrnaXHOCTM Bo3ayxa: He 6ornee 80 % npu +35 °C 1
6onee HU3KUX TeMnepaTypax 6e3 KoHAeHcauWmn Bnaruy;

* atMocdhepHoe aasnexue ot 84 go 106,7 kla.

3 Mepbl 6e30nacHoOCTH

BHUMAHUE

Ha knemmHuMKe NpucyTCTBYET OMacHoe A1 XXU3HU HanpshkeHe BENUYNHOW 0

250 B. Iobble nogkntoveHns kK npubopy 1 paboTbl N0 ero TEXHNYECKOMY
obGcnyxvnBaHUio crneanyet Npon3BoANTb TOMbKO NPU OTKIMIOYEHHOM NUTaHWUKM Nnpubopa.

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

Mpu akcnnyaTauum, TexXHUYecKOM oOOCMyXMBaHMM U MOBepke cnegyeT cobnioaaTb
TpebosaHusa FOCT 12.3.019-80, MpaBun akcnnyaTauum anekTpoycTaHOBOK NOTpebuTenei n
lMpaBun oxpaHbl Tpyga Npu aKCnnyaTaumm aNeKTpoycTaHOBOK NoTpebutenen.

He ponyckaeTcs nonajaHwe BnarM Ha KOHTaKTbl BbIXOQHOTO pasbema W BHYTPEHHUe
3NEeKTPo3aNeMeHTbl Npmbopa. 3anpeLleHo Ncnosnb3oBaTb NPMOOP B arpeCcCMBHbLIX cpefax C
cofepxaHvmem B aTMocdepe KMUCHOT, Lwenodemn, macen u T. n.



4 YctaHOBKa npubopa wmutoBoro kpennenus L7

PucyHok 4.1 — MoHTax npubopa LWUTOBOro KpenieHus
[ns ycraHoBku npubopa cnepyer:
1. MNoaroToBUTb Ha WMTE yNpaBneHnsa MecTo Ans YCTaHOBKKU npubopa (CMm. pucyHok 4.2).
2. YcTaHOBWTb NPOKNaAKy Ha pamKy npubopa ans obecneyeHusi crtenenn awmtol IP54.

3. BctaButb npmbop B cneunansHO NOATOTOBIIEHHOE OTBEPCTUE Ha NULIEBOW NaHenm
wuTa.

4. BctaButb hmKcaTopbl M3 KOMMNMEeKTa NOCTaBKM B OTBEPCTUS HA BOKOBbLIX CTEHKAX
npubopa.

5. C ycunuem 3aBepHyTb BUHTLI M4 x 35 n3 komnnekTa NnoCTaBkn B OTBEPCTUAX KaXKO0ro
dumkcaTopa TaK, 4To6bl TPUBOP ObIN NMNOTHO NPVXAT K NIMLEBON NaHenm wura.

[emoHTax npubopa criegyet Npou3BoauTb B 06paTHOM Nopsake.
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uKcaTopsl

JMUEBas NaHenb Wwuta

PucyHok 4.2 — MabapuTtHble pa3mepbl kopnyca L7

Bug c3agun

Bua cnepean Bwua c6oky

10

138

ﬁ

PucyHok 4.3 — NMpu6op B kopnyce L7, ycTaHOBMEHHbIN B LUMT TONLWUHON 3 MM

b | 169 6

5 NMopgknroyeHune
5.1 PekomeHpauuu No NnoaKnO4YeHUIo
,D,J'Iﬂ obecnevyeHus HaAEeXHOCTU JIEeKTPUYEeCKNX COG,IJ,VIHeHVIVI crneagyetr Mcnonb3oBatb

MeaHble MHOToXunbHble kabenu. KoHubl kabenen cnepyet 3a4UCTUTb, NOTOM 3anyanuTb UX
WK UCnosb3oBaTh kKabenbHble HaKOHEYHUKM.

TpeboBaHMs kK Ce4EHUSIM XN Kaberneit ykasaHbl Ha PUCYHKE HUXeE.

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 paboT HeoGXOoAMMO BblOepxaTb €ro B MOMEeLleHWU C
TeMmnepaTypoi, COOTBETCTBYIOLLEN paBGoyeMy AnanasoHy, B TedeHne He meHee 30 MUH.

Ons nogknioyeHus npubopa cnegyert:
1. MogkntounTb NPUBOP K UCTOYHMKY NMUTAHWUS.
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BHUMAHUE
Mepen nogaven nutaHus Ha Npnbop cnedyeT NPOBEPUTL NPaBUIBHOCTb
NOAKIIOYEHNS HaMPSXEHNS NMUTaHNA U €r0 YPOBEHb.

. MogaTb nuTaHne Ha nprodop.
. BbINonHUTL HacTpoliky npubopa.
. CHsTb NUTaHue.

o M~ ODN

. Mogkno4nTb NMHMK CBA3K «NPMBOP — AaTYMKMY» K NEPBUYHBLIM NpeobpasoBaTensm u
BXo4aM npubopa.

6. YCTaHOBUTL NepembIUKK Ha Heucnosb3yemble Npu pabote Npubopa n3MepuTesibHble
BXOZbl.

Bo Bpema paboTbl npubop npoBepsieT MWCMPaBHOCTb MOAKMIOYEHHbIX  AaTYMKOB.
ABapViHbIMM CUTYaLMAMM NO BXOAY CHUATAIOTCH criedytoLume:
* BbIXOZ U3 CTPOS Aart4ymka (06pbIB nnu kopoTkoe 3ambikaHue TC, 06pbiB TIM nnu
yHUbnumpoBaHHoro gatyvka);
* BbIXOJ U3MEepPSieMON BEMUYMHBI 3a Ananas3oH U3MepeHus;

Mpu BO3HMKHOBEHMM aBapum No BXogdy NpUGOop NepexoauT B criedytoLiee CoCTOsIHUE:

- MUraeT cBeToauos KaHana, Ha KOTopoM oBHapyXeHa aBapus;
* Ha L POBOIi MHAVKATOP BLIBOAUTCS COOBLLEHME O TUNE aBapUHON CUTYyaLuK.

NPEAYNPEXOEHUE
@ Bo Bpems aBapun Ha LI oToGpaxaercs:
* TemMnepaTypa «XOfI04HOro cnasi» — B Criy4ae KOpoTKOro 3amblkanus TTT;
* 3HaYeHVe HWXKHEro npeaena Avanas3oHa — B Crydae KOpoTKOro 3amblKaHUst
patyukos 0...1 B, 3ambikaHus wyHTta 0...5 MA, 0...20 MA nnu o6pbiBa AaTYNKOB
0...5MmA, 0...20 MA;

* 3Ha4YeHne cepenHbl guana3oHa — B Cllydae KOPOTKOro 3aMblkaHNA gaTynKa
-50 ... +50 mB.

5.3 HasHauyeHMe KOHTAKTOB KNIeMMHMUKa

Cepoii 3anuBkoin 0603Ha4YeHbl HENCMNONb3yeMble KNeMMBbI.
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PucyHok 5.2 — KnemmHuk TPM136-LL7

5.4 NMopkniovyeHne faTYMKOB
5.4.1 O6wme cBegeHun

BxogHble namepuTenbHbIe YCTPOUCTBA B Npubope SBNSIOTCA YHUBEPCANbHBIMU, T. €. K HUM
MOXHO nogkntoyath niobble nepBuyHbIE NpeobpasoBaTenu (4aTymkn) N3 NepPedYNCreHHbIX B
mabnuye 2.2. K Bxogam npubopa MOXHO NOAKMIOYNTL OAHOBPEMEHHO [Ba AaTymKa pasHbIX
TMMNOB B NOObLIX COYETAHUSIX.

OMNACHOCTb

A [nsa 3awmTbl BXOAHbIX Lienen npnbopa oT Bo3MoxHOro npobos 3apsgamu
CTaTUYECKOro JNEKTPUYECTBA, HAKOMMEHHOTO Ha NMMHUSIX CBSI3W «NpUBop — AaTuuKy,
nepes NOAKMYEHNEM K KNEMMHUKY npubopa nx xunbel cnegyet Ha 1-2 cekyHAabI
COEaVHUTbL C BUHTOM (PYHKLMOHanbHoro 3asemnenus (FE) wuta.

Bo Bpemsi MpoBepKM NCMPaBHOCTU AaTyvka U FIMHWW CBSI3U CriedyeT OTKM4YMTb npubop ot
ceTm nutaHusi. Ona n3bexaHus Bbixoga npubopa M3 CTPOS NpU «NPO3BOHKE» CBA3EW
crieqyeT MCnonb3oBaTh M3MepUTENbHbIE YCTPOMCTBA C HaMpPsPKEHWEM MUTaHus He Gonee
4,5 B. Mpu Gonee BbICOKMX HAMPSPKEHUAX NUTAHUA 3TUX YCTPOWCTB OTKMIOYEHME AaTyuka oT
npubopa obs13aTenbHo.

MapameTpbl MMHUK coeaMHeHUs NpuGopa ¢ AaTYMkoM NpuBeaeHsbl B mabniuuye 5.1.

Tabnuua 5.1 — MNapamMeTpbl NIMHUKM CBA3M NpUbGopa Cc AaTYNKaMKU
OnuHa ConpotuBneHue

Tun paaTyuka JINHUNA, M, NUHUK, Om, He UcnonHeHne nuHumn
He 6onee Gonee
TpexnpoBogHas, NpoBoAa paBHON
TC 100 15 ONVHbI U ceveHuns]
™ 20 100 TepMoanekTpoaHbIi kabenb

(kOoMNEeHCaLUMOHHbIN)
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MpoaomnxeHue Tabnuubl 5.1

OnuHa ConpotuBneHue

Tun paTumka NINHUA, M, nuHun, OMm, He UcnonHeHue nuHumn
He bonee Gonee
YHUPUUMPOBaHHBIN CUrHan 100 100 [ByxnpoBoaHas

NOCTOAHHOIO TOKa

YHUPUUMPOBaHHBIN CUrHan
HanpsPKEHUSA NOCTOAHHOIO 100 5 [syxnpoBoaHas
TOKa

@ NPEAYNPEXAEHUE

Ha cxemax nogknioyeHuss BMECTO HOMepa Bxoda (Bbixoaa) ykadaH X (Hanpumep, X-
1).
Lindposbie Bxogbl npubopa pasfeneHbl Ha rpynnbl MO YeTbipe BXOAA, rarnbBaHWYECKU
N30nMpoBaHHble OT Apyrux uenen. Kaxgas rpynna BXOAOB UMeEET CBOK OOLLyO Krnemmy
nuTaHus. JUCKpeTHble AaTyMku criedyeT MOoAKMoYaTb K BXO4AM TOMbKO OTHOCUTENbHO
KNeMMbl NMUTaHUS BXOAOB ANA AaHHOW rpynmbl.

5.4.2 NopgkntoyeHmne TC no TpexnpoBOAHOM cxeme

Bxop X-1
t,°C Bxop X-2
Bxop X-3

PucyHok 5.3 — TpexnpoBogHas cxema nogknroyeHus TC
B npnbope ncnonb3yeTtcsa TpexnpoBogHas cxema nogkrtoyveHms TC.

CoeovHenne TC c npuBGopoM MO [ABYXNPOBOAHOW JIMHWKM [JOMYCKAeTCs TONMbKO MNpu
BbINOMHEHWN onpeaerieHHbIX YCoBuiA (CM. pasgen Hke).

5.4.3 NogkntouyeHmne TC no gByXNpoOBOSHOM CXeMe

CoegnHenne TC c npubopoM N0 ABYXNPOBOAHOW CXEMe MPOU3BOAUTCS B Cly4vae
HEBO3MOXXHOCTU MWCMONb30BaHUSI TPEXMPOBOAHOW CXEMbl, HanpuMep, Mpu YCTaHOBKE
npubopa Ha o6bekTax, O0OOPYAOBAHHbLIX paHee MPOMOXEHHbIMU  ABYXNPOBOAHLIMM
MOHTa)XHbIMU Tpaccamu.

Bxop X-1
Bxop X-2
Bxop X-3

PucyHok 5.4 — [IByxnpoBogHas cxema nogknioyeHus TC
[Onsa noagkntoveHns TC no AByXNpOBOAHON CXeMe crneayeT BbiNOMHUTL OENCTBUSA:

15



1. YcTaHoBUTb NepemMblvkn Mexay koHTaktamu Bxoa X-1 n Bxop X-2 knemMmmHuka
npubopa, a ABYXMNPOBOAHYIO NIMHNIO NOAKIOYMTE COOTBETCTBEHHO K KOHTakTam Bxop
X-2 n Bxopg X-3.

2. MopaKnoYmnTb K NPOTUBOMOMNOXKHBIM OT NPUBGOPa KOHLAM NMHWK CBSA3W «AaT4MK-
npubop» BMecTo TC MaraavH CONPOTMBIIEHUS C KIACCOM TOYHOCTM He Huxe 0,05
(Hanpumep, MCP-63).

3. YcTaHOBUTbL Ha MarasuHe 3HayYeHne, paBHOE COMPOTUBIIEHWIO TEPMOMETpPaA
conpoTtuenenus npm Temneparype 0 °C (50,00; 53,00 unun 100,00 Om, B 3aBUCUMOCTH
OT TUMa AaTyunka).

4. MNopaTtb NuTaHme Ha Npubopbl 4NS COOTBETCTBYIOLWEro kaHana. Mo nokasanusam L-1
3aduKcMpoBaTh BEMMYMHY OTKIIOHEHMS TemnepaTtypbl ot 0 °C. MNMonyyeHHoe
OTKIMOHEHWe BCeraa AOMKHO UMETb MOMOXUTENbHOE 3HaYeHWe, a BenmunHa ero byaet
3aBUCETb OT COMPOTUBMEHUS NIMHWWN CBA3N «AaTYUK-Nproop».

5. 3apatb OAna gaHHoro Aartyvka B napametpe cn 5H (PL-1) 3HaveHve «casura
XapaKTEPUCTUKMY, paBHOE MO BEMNUYMHE NoKasaHuaM npubopa B n.4 n B3sToe C
NPOTUBOMONOXHBIM 3HAKOM.

6. BbINTV U3 HAaCTPOMKM 1 yOeanTbCH, YTO NokasaHusa npubopa Ha JaHHOM KaHane
paeHbl 0 + 0,2 °C.

7. CHATb NUTaHne. BoccTaHOBUTL COEAMHEHWNE NMUHUM C AaTYUKOM.

8. MNoBTOPUTL AEeNCTBMA NN. 1—7 ANS OCTarnbHbIX KAHANOB KOHTPOMS, UCMONb3YHOLLNX
[OBYXNPOBOAHYH CXEMY COEAVNHEHUSI.

5.4.4 MopgkntoyeHue TI1

BHUMAHUE

A 3anpetlaeTca ucnonb3osartb Tl ¢ Hem3onnposaHHbIM paboynm cnaem.

Mpu6op n Tl cnegyeT coeanHATb HanpsAMyo (Npy AOCTAaTOYHOW AnvHe npoBogHukoB TIT)
UNu NpyY NOMOLLM YANMHUTENBHBIX KOMNEHCALMOHHbLIX NPOBOAOB, COOTBETCTBYHOLLMX TUMY
ncrnone3dyembix B TI1, ¢ cobniogeHvem nonspHocTW. [lonyckaetcs Takke MCnonb3oBaTb
npoBOAa U3 MeTarnoB C TEPMO3NEKTPUHECKMMUN XapaKTePUCTUKaMM, KOTOPbIE B Anana3oHe
Temnepatyp 0 ... 100 ° C aHanorMyHbl XapakTepucTukam MaTepuarnoB 3MeKTPOaOoB
Tepmonapbl. Pabounin cnan Tepmonapbl OOMKEH ObiTb 3MEeKTPUYECKU W3ONMPOBaH OT
3a3emneHHoro obopyaoBaHus.

n Bxop X-1
paBomit + Bxop X-2
cnait —=
— Bxon X-3
[aTYnK |~
Temnepatyphl

X0N04HOro cnas

PucyHok 5.5 — Cxema noakntoyeHus TepMmonapbl

16



B rlpV|60pe npeaoycmMmoTpeHa cxema aBTOMaTMYECKON KOMMeHcaumm TemMnepartypbl

cBoGoaHbIX KoHUoB TI. [aTtuvk TemnepaTypbl «XONOQHOMO cnas» YCTaHOBMEH PSOoM C
KneMMmHUKoM npubopa.

5.4.5 NopgkntoyeHne gaTYNKOB € YHUPULUPOBAHHBLIM BbIXOAHLIM CUFHANOM
TOKa UIN HanpsKeHust

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 o- 0B

)y )y
I Ry, Ry, Ry, Ry, |Ru=Ru=Ru =Ry =
100,0 Om 0,1 %
q q
m T E‘lﬂ Elﬂ

. . ZF+24B

PucyHok 5.6 — Mpumep cxeMbl NOAKNIO4YEHUSA aKTUBHbIX AaTynkoB d1 -d4 ¢
BbIXOAHbIM CUIHaNoM Toka oT 4 oo 20 mA

CxeMbl NOAKIOYEHNST A4AaTYMKOB C BbIXOAOM B BUAE HAMPSBKEHWS UMW TOKa NpvBedeHbl Ha
PUCYHKaX HUXe.

PucyHok 5.7 — Cxema noaknio4yeHUsA akTUBHOIO iaT4yuKa C BbIXOAOM B BUAe
HanpsxeHus -50...50 MB unn 0...1 B
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+a )=

PucyHok 5.8 — Cxema nogknio4yeHUsi NaCCUBHOrO AaT4yuKa ¢ TOKOBbIM BbIXO40M

VAN

VAN

0...5 mA nnn 0(4)...20 mMA Rw=100,000 * 0,025 Om

BHUMAHUE

MopkntoyeHne gaTymkoB ¢ BbixodoM B Buge Toka (0...5,0 mA, 0...20,0 mA unmn 4,0...
20,0 mA) cneayeT BbINOMHATL TOMLKO NOCIe YCTAHOBKM LLYHTUPYIOLLEro pesunctopa
conpotueneHnem 100,0 Om (monyck He 6onee 0,1 %), KOTopbIV cnegyeT
NoACcOeAMHSITE B COOTBETCTBUM C PUCYHKOM HUXe. BbiBog pe3ancTopa AomkeH
3aBOAMUTLCS C TOW e CTOPOHbI BUHTOBOW KINEMMbI, YTO M MPOBOZ, OT AaTymka. Mpu
ncnonb3oBaHuK NpoBoaa ceveHnem Gonee 0,35 MM KoHew, NpoBoaa M BbIBOA,
pe3ncTopa crneayeT CKpyTUTb UMK ChasiTh.

el [l
R

Ry

HenpaswbHO! npasuibHO!

PucyHok 5.9 — MopgknoyeHme WyHTUpPYHOLEro pesucropa
HeBbInonHeHue 3aToro TpeGOBaHMﬂ npuBegeT K nponagaHUIo KOHTaKTa Mexay
BbIBOOOM pe3UCTopa u KnemMmbl, Y4TO noBrievYeT noBpexaeHne Bxoga
npubopal!

BHUMAHMUE
«MuHycoBbIe» BbIBOAbI CUrHANOB aKTMBHbIX AATYMKOB B NpUGope 0GbeanHSATCS
Mexay coboi.

5.5 NMopkniovyeHmne Harpy3ku Kk BY

5.5.1 NogkntoyeHue Harpy3ku Kk BY Tuna P

\C Bbixog X-1 —> O
Bbixog X-2 —> §
L] Bbixog X-3 >

PucyHok 5.10 — Cxema noakntovyeHus Harpy3ku k BY tTuna P
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Cxema nogkntodeHnst Harpy3ku k BY Tuna P npuBeneHa Ha pucyHke 5.10.

@ NPEAYNPEXOAEHUE

Tpebyemble napameTpbl CUITOBLIX Lienel: HanpskeHne He 6onee 230 B u pabouui
TOK He Bonee 8 A.

— ||| |w|o|~|o|o| 22 2T 2|e=[2] 2|
il I Dl B i R Bl R S BN v B B e
o Ed I A A A R A S R R R
EIEEIEIEEEEEHEEEEE
HEIFIFEFFHEEEEIEEF
Oa|o|ald|a|la|ala|da|a|a|ala

-
[
2
[
E
!

pene 1 pene2 pene3 pened  pene5 pene 6

PucyHok 5.11 — Cxema nogkntoveHusi aneKTpoMarHuTHbIX pene npuéopa TPM136-P

Onsa yBenuueHus cpoka crnyx6bl perne nx KOHTakTbl (0COBEHHO Mpu KOMMYyTaLMK Harpy3ok
WHOYKTUBHOIO XapakTepa) peKoOMeHOYeTCs LWYHTUpoBaTh nckporacawmmm RC-uensmu.

5.5.2 NopgkntoyeHune Harpy3ku Kk BY tuna K

BHUMAHUE
Mpw ncnonb3osaHWK onTonapskl Ans ynpasneHus ANeKTPOMarHUTHLIM pene

0bMOTKa nocrneaHero AomkHa ObiTb 3alyHTUPOBaHa NOMYNPOBOAHVKOBLIM OVOLOM,
napamMeTpbl KOTOPOro BbIGUPAKTCA U3 pacyeTa:

Uotp.makc 60nee (2 - 3)-Un.; Inp.maxc O0ONee (1,5 - 2)-I¢p,

rae Uosp.make — MAKCUManbHO AOMNyCTMMOE 0bpaTHOe HanpsXXeHve Ha ANOAE;
Un — HanpsbkeHne nNuTaHus pene;

Inp.makc — M@KCMarnbHO JOMYCTUMBIN NPSAMON TOK ANOAA;

Icp — TOK cpabaTbiBaHuS pene.

Takoe LWYHTUpOBaHWe obecrnednBaeT 3aluTy BbIXOQHOMO TpaH3ncTopa onTonapbl

OT onacHoro Bo3gencteusa O4C camomHayKuum, BO3HMKAKOLLEN Ha 0BMOTKe pene
npu ee KOMMyTaLun.

4
l - I
— PEE “Un Yerounm
- y THTaHIs
n

PucyHok 5.12 — Cxema noakntoveHus Harpy3ku Kk BY tuna K
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Bbixog 6-3 |12
Boixon 6-2 [13
Buixop, 6-1 |14

Buixon 5-2 (10
Buixop 5-1 |11

Bbixop 1-2 | 2
Bbixon 2-3 | 3
Bbixop 2-2 | 4
Boixon 3-3 | 5
Buixon 3-2 | 6
Buixon4-3 | 7
Buixog 4-2 | 8
Bbixon 5-3 | 9

Bobixon 1-3 | 1
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PucyHok 5.13 — Cxema noaknovyeHUss TpaH3UCTOPHbIX onTonap npu6opa TPM136-K

5.5.3 NopgkntoyeHune Harpy3ku Kk BY Tuna C

BY Tuna C vMeeT BHYTPEHHIOW CxeMy Mnepexoda Yepe3 HOMb U BKIOYaeTcs B LeMb
YNpaeneHnss MOLLHOMO CUMWUCTOPA WM MNapbl  BCTPEYHO-MAaparnsienbHO  BKITOYEHHbIX
TUPUCTOPOB Yepes OrpaHNYMBatoLLUI pe3ncTop R1 (CM. pUCYHKM HIDKE).

tasa
Bbixog X-1
@ Bbixog X-2 47...68 Om
Bbixog X-3
0.1x 630B
N

PucyHok 5.14 — Cxema noaknioyeHUs cunoBoro cumuctopa k BY tuna C

—o (hasa

R2
47..6 80m

Bbixog X-1
y NVS2

Bbixog X-2
C1

Rl 0.1x630 B
5...20 kOm

Bbixog X-3

&

R harp
— AN

PucyHok 5.15 — Cxema BCTpe4yHO-napannenbHOro nogKnioyYeHus ABYyX TUPUCTOPOB K
BY tuna C

RC-d)I/IJ'IprI:I npeaHasHaveHbl O4na 3alnTbl 3J1EMEHTOB CXeMbl OT nepenaagoB HanpsaXXeHna
ceTun.
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PucyHok 5.16 — Cxema noakntio4yeHUss CMMUCTOPHbIX onTonap npuéopa TPM136-C

5.5.4 NogknioyeHune Harpy3kn K BY Tuna T

Bobixog «T» umeeT aBa coctosHus: ¢ HU3kuM (oT 0 4o 1 B) n Beicokum (oT 4 o 6 B) ypoBHeM

Hanpsbkeuus. B npubope  Mcnonb3yloTcs  BbIXOAbl,  BbIMOMHEHHbIE Ha  OCHOBE
TPaH3UCTOPHOTO KITloYa N-p-n—Tuna.

BHUMAHMUE
A [OnuHa coegnHuTenbHOro kabens mexay npubopom ¢ Bbixoaom T 1 TBEpAOTENbHBIM
pene He OoMmkHa npeBbiwaTh 3 M.

100 Om Bbixog X-1 +
—~[——+—Bbixog X-2 TeeppoTensHoe
+6 B { Bbixog X-3 —I_ pene

PucyHok 5.17 — Cxema noaknioyeHus Harpy3km Kk BY Tuna T

BbIxogHOW 3neMeHT He UMeEeEeT ranbBaHWYECKON W30MsLUMK. FaanaHquc:Kyro n3onauuto
obecneynBaeT camo TBepaoTernbHOEe pene.

— || [<|w|o|~|o|a| 2|22 e|e|=2| 2
HERRRRARARNRAER
—v—c\nmo&m%vmmmww
o = = o x| gl = =
HEEEHEEEHEEEE
d|d|d|a|la|d|ld|d|a|dh|8|H| 8
-+ -+ -+ -+ -+ -+
LANT LAN2 LAN3 LAN4  LIAMS LIANG

PucyHok 5.18 — Cxema noaknioyeHUs TBepaoTenbHbIX pene npubopa TPM136-T

5.5.5 NopgknroyeHune Harpy3sku k BY tuna U

Ons HopmanbHoM paboTbl npubopa nuTaHe LA [OMKHO OCYLLEeCTBNSATLCS  OT
HEe3aBMCMMOrO0 WUCTOYHMKA MOCTOSIHHOrO TOKa, KOTOpbIi obecneunBaeT ranbBaHUYeCKyto
pasBsi3Ky AMNeKTpUYECKon cxemMbl Npnbopa 1 cxembl noakntovaemoro VM.

Hanpsi»keHne CTOYHMKA NUTaHNA paccumTbiBaeTcs No hopmynam:
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UI/IH MWH < UI/IH HOM < UI/IH MakKcC
un v = 1,9+ nan Maxc * 4lmarp

Um[ maxe = Unn vun + 2, 5
rae: Uun wvom — HOMMHANbHOE HanpsbkeHWe UCTOYHMKA NuTaHus, B;
Ui mun — MMHUMAanNbHO JOMNYCTUMOE HanpshKeHNe CTOYHMKA NuTaHus, B;
Uun makec — MaKCMarnbHO JOMNYCTUMOE HanpsiXXeHne UCTOYHMKA NuTaHus, B;
lyan makc — MakCMManbHbIA BbixogHow Tok LIAT, MA;
Ruarp — conpoTuenenue Harpy3km LAT, kOm.

= Bbixog X-1
%; — Bbixog X-2 —————— +U,
< 1 Bsixog X-3 —L - +—-U,
Rorp RVl

PucyHok 5.19 — Cxema nogkntoyeHus Harpy3ku k BY Tuna U

Ecnn no kako-nnmbo npuynHe HanpshkeHne UCTodHMKa nuTanua LAM npeBbiwaeT
pacyeTHoe 3HadeHue Uyn wakc., TO NMOCNeaoBaTeNbHO C Harpy3kon HeobGXoouMO BKIOYUTH
OrpaHNYUTENbHbIA PE3NCTOP, CONPOTUBIIEHNE KOTOPOIO PACCYUTLIBAETCS MO (hOopMyriaMm:

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

[L[AH.MaKC
UI/IH - UI/IH.MaKc

IL[AH.MaKc

ROI‘p.MaKC =

ROFp.MI/IH =

rAe Rorp.rom. — HOMWHAMNbHOE 3HAaYEHNE OrpaHNYnTENBLHOIO peanctopa, KOwm;

Rorp.mvs — MMHMMAnbHO AOMYCTMMOE 3HaYeHNe OrpaHMunTENbHOro pesuctopa, kKOwm;
Rorp.make — MakcmarnbHO AONyCTUMOE 3Ha4YeHne OrpaHnynTeNnbHOroO pesnctopa, KOwm;
luan makc — Ma@KcUmMarbHbI BbIxogHoOM Tok LIAT, MA;

Uun — HanpshxeHre NCTOYHMKA, MpUMeHeHHoro ans nutanus LAT, B.

BHUMAHUE

HanpsixeHnne ncrounmka nutanus LAT He gomkHO npesbiwath 36 B.
B pspe cnyyaeB ansa nutanus LIAI MoxeT ObiTb MCMONb30BaH BCTPOEHHbLIM B Mpubop
WCTOYHMK NOCTOSIHHOTO Toka 24 B, ecnv oH 0QHOBpPEMEHHO He 3aefCTBOBaH AN NUTaHUs

aKTUBHbIX gaTymkoB. [1pn MCNOMb30BaHUM BCTPOEHHOMO WUCTOYHMKA cneanyeTr yyYmtbiBaTb
BbILLEN3NOXEHHbIE Tpe6OBaHM$|.
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5.5.6 NMopgkniovyeHue Harpy3ku K BY tTuna 'y

_m +—{ Bbixoa X-1 ST
5_3_ - Bbixog X-2 ——>
S Ry 0...10B
— Bbixog X-3 Upyr
2...10 kOm

PucyHok 5.20 — Cxema noaknioyeHUs Harpy3sku k BY tuna 'y

ConpotueneHue Harpy3ku Ry, nogkniovaemont k LIAT, gomkHo ObiTb B AuanasoHe oT 2 Ao
10 kOM. Ons nutaHns BY MOXHO nCnonb3oBaTh BCTPOEHHbIN MCTOYHUK NUTaHus 24 B.

2 BHUMAHUE

HanpspkeHne nctodHunka nutanuns LIAIM He gormkHo npesbiwath 30 B.

+Up <+ Buixon 5-1
+Upux < Bobixog 5-2

L ~Uogw~{ Boixon 5-3
[+Uy < Boxon 6-1
% +Ug,x < Boixop 6-2
| ~Uopu~—{ Bbixon 6-3
'+Un ~—{ Boixon 7-1
+Ugx Bbixog 7-2

| ~Uogu~+{ Boixon 7-3
_+Un ~<—{ Buixon 8-1

2| +Ugx | Boixon 8-2
| ~Uogu~—{ Bbixon 8-3

@
=

2

(%)

PucyHok 5.21 — Cxema noaknioyeHUs BbIXOAHbIX YCTpoMUCcTB npubopa TPM 13x-Y
5.6 NopgkntoyeHue k RS-485

Mpun6op noakntovaetcs k MK ¢ nomoLLbo 3KpaHMPOBaAHHON BUTOM Napsbl.
[nuHa nuHuM cBasun He gomkHa npesbiwats 800 M.

(34
=]

Iamd—is
> <—|

&
[}
[}

PucyHok 5.22 — Cxema noaknioueHuns ansa uitepdgenca RS-485

6 dkcnnyaraums
6.1 MpuHUKMN paboTbl

dyHKUMOHaNbHas cxema nNpubopa npuBeaeHa Ha pucyHke 6.1.
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TPM136

-

—>‘ ABAPUA

PucyHok 6.1 — ®yHKLMOHanbHasA cxema npubopa
B cocTaB npubopa BxoasT:

* d1 - d6 — BxogHble nepBuYHbIE MpeobpasoBaTenu (4aT4nKM) AN KOHTPONS
hm3nyeckmx napameTpoB obbekTa (B cocTaB Npnbopa He BXOAAT U YCNOBHO BBEAEHbI
B CXeMy ANsi onucaHus ee paboTbl);

* AK-1 — aBTOMaTnyeckoe yCTpoMCTBO KOMMYTaLMW CUrHAMNoOB NePBUYHbIX
npeobpasosaTtenen Ansa ux nepegadn n3MepuTenLHOMY YyCTPOUCTBY;

* UY — nsmeputenbHoe yCTponcTBO Ans npeobpa3oBaHns CUrHanoB SAT4YMKOB B
LMpPOBbIE 3HAYEHMSA KOHTPONMPYEMbIX MMM MapaMeTPOB, a Takke Ans BbIYUCNEHNS
Heobxoaumbix Anst paboTbl Npubopa MatemMaTnYeCcKux BENNYNH;

» AK-2 — aBTomMaTnyeckoe yCTpOMCTBO KOMMYTaLMM U3MEPEHHbIX BXOOHbLIX MapamMeTpoB
ansa nx ansa nepegayv Ha J1y;

 IIY1 - NY6 - nornyeckune ycTponcTaa Ans (hopMUPOBaHUS CUrHaANOB ynpaeneHusa BY n
ANS BbIBOAA N3MEPEHHbIX 3HaYEHNIN BXOAHbIX MapameTpos Ha LU;

* AK-3 — aBTOMaTnyeckoe KOMMyTaLUMOHHOE YCTPOMUCTBO ANA nepegayun curHanos J1Y Ha
BY;

* BY1 - BY6 — BbIxogHble yCTPONCTBA AN nepefaydn curHanos, COOpMUPOBaHHbIX J1Y,
Ha BHelHee o6opyaoBaHue.

Onpoc gaTtyvkoB (MooyepedHOe MOAKMHYEHME WX BbIXOAHLIX CUTHAMOB K WM3MEpUTENo)
OCYLLECTBSAETCS MO 3aMKHYTOMY LIMKIY Mpu NMoMOLLM aBToMaTuyeckoro kommytaropa AK-1,
ynpaensieMoro MMKpPOMpOLLECCOPOM MO 3aJaHHO nporpamme. dTa Nporpamma BKMHOYaeT B
cebsi CUCOK MopsiAKOBbLIX HOMEPOB BCEX WUCMOSIb3YEMbIX JaTYMKOB C YCTAHOBMEHHOW NS
Kakgoro cTeneHbto NpuopuTeTa Npu onpoce.

CrteneHb npuopuTeTa onpegenseT o4epedHOCTb M YacToTy Onpoca Kaxaoro Aatyvka B
cchOopMUPOBaAHHOM CMMCKe M 3afaeTcs B Buae 6e3pasMepHbIX YNCMNOBbIX 3HaYeHun (oT 1 o
6) nHaMBMAYanbHO ANs KaX4oro AaTvuka.

MaKcmmaanomy YMCNOBOMY 3Ha4YeHUIO COOTBETCTBYET HauBbICLLIAA CTeNeHb NnpuopuTeTa.

24



Mpy oOOMHAKOBbLIX YMCIMOBbLIX 3HAYEHWAX CTeneHu npuopuTeTa Onpoc AaT4yMKOB
ocyulecTBnsieTcs B nopsigke obuien odvepegu. py pasnuuHbiX 3HavYeHusX — oblias
ovepenb aBTOMATUYECKM pa3bMBaEeTCs Ha HECKOMbKO Fpynmn, B KaXAOW M3 KOTOPbIX
COCPELOTOYEHbI AaTYMKM C OQUHAKOBOW cTeneHbo npuopuTeTa. CHavana onpalumBatoTcst
BCE OaTyMKu NepBOW rpynnbl (C HaMBLICLLEN CTEMNeHbl MnpuopuTeTa), a 3aTtemM OOUH U3
[aTynkoB BTOPOM rpynnbl (C ©Gonee HW3KOM cTeneHblo npuoputeTa). [anee cHoBa
onpalunBaloTCA BCe AATYMKM NEepBOM TPynnbl U Criedytowmid No nopsaky AaTyuk BTOPON
rpynnbl. Takol MOPSAOK Onpoca COXpaHsieTcda OO Tex Mop, moka He OyaeT onpoLueH
NnocrnegHUn AaTyvK M3 BTOPOW rpynnbl. [10 OKOHYaHWMM ompoca BTOPOW rpymnnbl MOBTOPHO
OonpallnBalOTCs AaTYMKU NEPBOW TPyMnbl, @ 3aTeM NepBbIA AaT4YMK U3 TPETbEW rpynnbl (C
elue bonee HM3KOW CTEMEHbLIO MPUOPUTETA), U BECh LIMKIT ONpOCca NOBTOPSETCS.

Mpumep

B cnucke onpoca Haxogsatcs aatyumku: d1(1), d3(2), d4(2), d5(3) n d6(3) c 3agaHHbIMK Anis
HUX COOTBETCTBYIOLLMMW CTEMNEHSMMU NpuopuTeTa (NpuBedeHbl B ckobkax). Bo Bpewms
paboTkl onpoc AaTynkoB ByaeT npon3BoauTees B cnegytowem nopsake: d1- d3 - d1 - d4 -
d1-d5-d1-d3 -d1-d4-d1-d6 -d1 un T.4. no umkny.

AnropuTm onpoca C 3afaHHbIMU CTEMEHAMMU MPYOPUTETa NO3BOMSET MO XapakTepucTMkam
KOHTponupyemoro obbekTa 3apaHee BblAeNUTb TOYKM C  ObICTPOU3MEHSIIOLLMMUCS
hr3nyeckMmMmN napaMeTpamm 1 onpawumBaTh KX Yalle gpyrux, obecneyvnsasi MakcumarnbHoe
ObICTPOAENCTBME CBA3AHHBLIX C 3TUMU AaTyMKamm BbIXOAHbLIX YCTpPOWCTB npubopa npu
yctponcTt. [pu ycTaHOBKE BbLICOKMX CTEMeHen npuopuTeTa AnNg AaTyvMKkoB cnepyet
MOMHWTb, YTO YBENUYEHME 4YacTOThbl OMpoCa OAHMX [OATYMKOB MNPUBOOUT K CHUKEHUIO
4YacTOThbl ONpoca APYrMX AaTYUKOB.

Cxema cBssen JIY ¢ BxogHblMu patdyvkamu n BY 3apaeTtca npu ycTaHoBke paboumx
napameTpoB nprMbopa, 4YTo NO3BONSAET OCYLLECTBNATbL KOHUrypaumo npubopa no yaobHoum
ONs 9Kcnnyaraumm cxeme.

C kommyTaTtopa AK-1 curHanbl nocTynawT Ha BXog M3MeputenbHoro yctpomnctsa WY, roe
npubop BbIMUCASET TeKylne 3HayeHus U3NYECKUX BENMUYMH K npeobpasyeT ux B
uncbpoByto hopMy, onNTMMarnbHY0 AN fanbHenwen oopaboTku.

Bo Bpemsi 06paboTku n3amepeHHOro 3HavyeHus Npubop BhLINOMHAET criegytoLme MyHKUNK:

* undposas buneTpaumsa naMepeHuin (ans ocnabneHns BAUSHWUSA BHELLHUX UMNYMbCHBIX
romex Ha aKcnnyaTaunoHHbIE XapakTepucTukv npubopa);

* KOPPEKLUMSA N3MEPUTENbHOM XapakTepUCTMKN A4aTHMKOB (4N YCTpaHeHUs HayanbHON
NOrpeLLHOCTM Npeobpa3oBaHNs BXOAHbLIX CUTHAMOB M MOrpeLIHOCTEN, BHOCUMbIX
coeavHUTENbHbLIMY NpoBOAaMM);

* BblYMCIEHME KBAAPATHOrO KOPHA C yH4ETOM HACTPOEK MacLUuTabmpoBaHus.
BobinonHseTca npy paboTe ¢ yHUULMPOBaHHBIMW JAT4YMKaMM, CUrHarmn KOTOPbIX
NponopLUMOHaneH KBagpaTty u3MepsieMol BENMYMHbI (Hanpumep, AaT4nKM pacxoaa
XNOKOCTN UNw rasa).

[Insi KOPPEKTHOTO BLIYMCIIEHNSI NAapaMeTPOB, KOHTPONMMPYEMbIX Tepmonapamu, B npubope
npegycMmoTpeHa KomrneHcaumsi xonogHoro crasi (KXC) - aBTomaTtuyeckas KoppeKuus
nokasaHuin npubopa no Temnepatype CBOGOAHBLIX KOHLIOB Tepmonap. JTa Temneparypa
KOHTPONMUPYETCS AaTYMKOM, PacnoOfOXEHHbIM Ha NnaTte, HaxXoAsWeWcs y 3agHen CTEeHKM
npubopa.
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MonyyeHHble nocne unsTpaLnM U Koppekuun pesynsTupyome daHHbie 06 U3MepeHHbIX
3HaYeHMsIX BXOAHbIX MapaMeTpOB NoCTynatkoT Ha BTOPOii aBToMaT4eckuii kommytatop AK-2
ANs nepegayn Ha cooTBeTcTByoLme JTY.

B npouecce akcnnyaTtauum npubop KOHTponupyeT paboTocnocoOHOCTb MOAKIOYEHHBIX K
HeMy nepBUYHBLIX Npeobpa3oBaTenen, U Npu obHapyXeHNM HEUCNPaABHOCTK MNOGOro U3 HUX
cdopmupyetr curHan Aapua patumka. Ha LW BebiBoguTca coobuieHne O npuyunHe
HencrnpaBHOCTU:

* 00pbIB TC Mnn KOPOTKOE 3aMblKaHue B Lienu;

* 06pbIB TI unu HarpeB cBo6oaHbIX koHUOB T Bbiwe 90 °C;

* NonyyYeHne N3MepPEHNiA, BbIXOOSLLNX U3 YCTAaHOBIEHHOMO ANs AaHHOro AaTuuka

AnanasoHa KOHTPOns.

Mo curHany ABapusa pat4yuka Bce J1Y, CBA3aHHbIE MO CXEME C HEUCNPaBHbIM ATYMKOM,
yCTaHaBIMBAKOT CBOU BbIXO4HblIE yCTp0I7ICTBa B 6e3onacHble COCTOSHMS.

6.2 YnpaBneHue u MHAMKauums

Ha nuvuesow naHenu npubopa pacrnonoXeHbl 3feMEeHTbl MHAMKAUMWM U yNpaBrneHns, CM.
PUCYHOK 6.2:

* [1Ba YeTbIipexpaspsaaHbix LINA;

* AiBa AByxpaspsaHbix LIW;

* BOCEMb CBETOANOAOB;

* BOCEMb KHOMMOK.
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PucyHok 6.2 — IluueBasi naHenb npubopa

HasHaveHue nHOnKaTopoB 1 KHOMOK NpMBEAEHO B Tabnuuax Huxe.

Ta6bnuua 6.1 — HazHavyeHue LMppoBbLIX MHAUKATOPOB

LndpoBon | Pexum OTo6paxaemasi MHthopmauus
vHAuKaTop K-
cnnya-
Tauum
npubo-
pa
Ln-1 Pabota |W3mepeHHOe nnun BbIMMCIIEHHOE 3HAYEHNE.
He cBeTuTCS — KaHan paboTaeT B pexumMe u3MepuTens.
C Toukor nocne mnagwero paspsga — LI nepenonHeH.
ABapusi | KonunyecTtso kaHanoB ¢ HencnpaBHbIM 4aTYUKOM
Ln-2 Paborta |YcTaBka TekyLlero kaHana
MwuraeT — pexum BbICTPOI KOPPEKLMM YCTaBKM
Asapusi | Ko olum6km
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MpoaonxeHue Tabnuubl 6.1

Uundposoin | Pexum Orto6paxaemas nHcgpopmaums
MHAUKaTop K-
cnnya-
Tauum
npubo-
pa
Ln-3 BxogHon curHan TekyLero kaHana:
d!... d5— Homep BXx0Aa;
d ! ... db.(c MmuratoLLe TouKko) — Ans BXOAA YCTaHOBMEH TUM AaTtymka T u
oTkntoyeHa KXC;
F | — cpenHee apudmeTnyeckoe 3HadeHve d1 v d2;
FZ — cpenHee apndmeTuueckoe sHadeHue d1 - d3;
F3— cpenHee apudmeTnyeckoe sHadeHue d1 - d4;
FH— cpenHee apndmeTnyeckoe sHadeHue d1 - d5;
F5 — cpenHee apudmeTnyeckoe aHadeHmne d1 - d6;
A | — pasHocTtb mexay nokasanusmu d1 v d2;
A2 — pasHocTb Mexay nokasaHuammn d3 v d4;
A3 — pasHocTb Mexay nokasaHusamu d5 v d6;
r {... rB— [MUWH] CKOPOCTb N3MEHEHWSI BENNYMHBI HA COOTBETCTBYIOLLEM
Bxoae d1 — d6.
LUn-4 P !... Ph— Homep BbIxoaa, NOAKMKYEHHOMO K KaHany

- - (oBa pedmca) — kaHan paboTaeT B pexuMe U3meputens
Murraet — py4Hou pexum ynpasneHnst QUCKpeTHbIM BY

Tabnuua 6.2 — HasHayeHue cBeTOAMOOOB

CseToO- Cocrosi- H
anon Hue a3HayeHue
Kanan 1...6 |cgetntea | HOMep nHanumpyemoro kaHana
Mwvraet B kaHane Bo3HMKNa aBapuiHasa cuTyaums. ABapunHas curHanusauuns
BKITHOYEHa.
*
K1 CeeTutca | BY TeKyLLero kaHana B COCTOSIHUM BKITIOYEHO™.
He BY TekyLuero kaHana B COCTOSHUM BbIKIMOYEHO™.
CcBeTUTCH
cTon CeeTutcs BknoyeH cTatnyeckun pexnm nHankauum
He BKroYeH LMKNNYecKnin pexmm nHamkaumm
CBEeTUTCH

* — Homep BY Tekyuiero kaHana otobpaxaercs Ha LIN-4.
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Tabnuua 6.3 — HasHayeHMe KHOMOK

KHonka Ha3sHayeHue

HaxaTne < 1 ¢ — BbICTpoe 3aaHne yCcTaBKM TEKYLLEro kaHana;
HaxaTtne > 3 ¢ — Bx04 B MEHIO HACTPOMNKH

CMeHa kaHarna, BbIBOAVMOTO Ha MHAVKALWMIO
YnpagsneHue coctosiHnemM BY B py4yHOM pexume
CEPOC OctaHoBka paboTbl aBapuiiHoro BY

Caswra nndopmauum Ha LiM-1 npu ero nepenonHexHun

MepeBopa BY TekyLuero kaHana B peXum py4HOro ynpasneHus
Bbixog 13 meHo HacTpowiku

MepeknioueHre pexuMa UHaMKaumm npubopa: CTaTUHeckuit, IMKIYeckuit
uvkn

B npubope [oCTyNHbI cnegyowmne peXXumMbl UHAUKaLMK:

* LMKITMYECKUIA — MHOPMaLIMS O KaXK4OM KaHarne BbIBOAUTCS MO 3aMKHYTOMY LIMKITY Ha
BpeMsi, 3ajaHHON B HAaCTpomnKax;

;
* CTaTUYECKUIA — KaHan UHAWKaLUKN BbIOMPAETCS C MOMOLLbI KHOMOK "
KOHTpONMpyeTcs No 3acBeTke cooTBeTCTBYoLero ceetoamona KAHAI.

PexuM uHOMKaumMu BblGMpaeTcss Npu HacTpoiike. [ns onepaTUBHOM CMeHbl pexuma
n

MHOWKauunn cnenyet HaXXaTb KHOMKY

®opmat wuHcpopmauumm Ha LWU-1 onpemensietca npu HacTpoike UM MOXET ObiTb
npeacTasreH B Buae:

* Llenoro yncna;

* fecaTu4Hom gpobu ¢ 3agaHHbIM KONIMYECTBOM 3HAKOB MOCIE 3ansToun.

Ecnn nHdopmaums, BeiBogumas B 3agaHHOM nornb3oBaTtenem copmare, He nomelLaeTcs
Ha JeTblpex paspsigax uHavkaumm L-1, npubop aBTOMaTMYECKM MEpEeKrYaeTcsl Ha
oTobpaxeHne ee B BMAe Lenoro yucna. lNocne mnagliero paspsga 4Yvcna BbiCBEHMBAETCA
JecATndHas TodKa, CUrHanusvpylllasi 0 nepenonHeHun uudpoBoro mHaukatopa. Ons

NMPOCMOTPA CKPbITbIX NOCME NePEnonHEHNst 3Ha4YaLmMxX undp cregyeT HaxaTb KHOMKY (o8
CoctosiHne BY onpegensietca HacTpovikamu npubopa. Ona BY pguckpeTHoro Tuna

:
cocTosHue BY 3apaetcsa B py4HOM pexume KHornkamu mnnum . na onepaTtuBHOM

CMeHbI pexunma ynpasieHusa BY crnieqyet HaxkaTb KHOMKY (B4X0A]

6.3 BknioyeHue un pabora

anI60p nepexoauT K pa60Te aBToOMaTU4eCKn nocne nogayvn nUTaHuA.

B npouecce paboTbl npubop n3amepsieT uUsnyeckne BEMUYMHBI C MOMOLLBIO AaTYMKOB..
Pesynbrathl namepennii BelBogATcs Ha LIM-1 nocnegoBaTenbHO C KaX4oro BKIHOYEHHOro B
paboty kaHana koHTpons (J1Y).
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Bo Bpewms paGOTbI npw60pa MOXXHO M3MEHATb YCTaBKWM KOHTPOJIMpYEMbIX BEJIMYNH B
npegenax nonyctmuMmoro guanasoHa 3Ha4yeHuin. YTobbl nepentn B PEXUM W3MEHEHMSA

yCTaBku, crnefyer HaxaTb . LUN-2 HayHeT muraTtb. MameHeHve mnagwero paspsga

N
YCTaBKM Ha OOHY eauHuuy [O0CTUraeTtcAa KpaTKOBPEMEHHbIM HaXXaTtuem KHOMOK

N
(yBenuuenue) n (ymeHbLueHue).

Ecnun niobyto 13 aTux KHOMOK HaxaTb U yaepxuBatb (~2-3 ¢), ycTaBka bOyaeT usameHaTbCA
HernpepbiBHO, C BO3pacTallle CKopocTblio. HoBoe 3HaveHne ycTaBkM HayMHaeT
[encTBOBaThb Cpasy Xe Mocne ero 3anucu B 3HeproHe3aBMCcMMyio NamaTb npubopa.

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

6.4 CeteBoM nHTepdenc RS-485

VMcnonb3oBaHne BCTPOEHHOTO CeTeBOro WHTepdperica RS-485 noseonsieT BbLINOMHATb
cnepyowme yHKUnn:

* KOHGMrypupoBaHue npmbopa no cetu;

* 3aNNCb NapameTPOB TEKYLLEro COCTOsHNS Ha K.
Ona nogknioveHus k cetn RS-485 Heobxoanmo 3aaaTh ceTeBble NapameTpbl perynsitopa.
B ogHOM ceTm MOryT HaxoguTbCA HECKONbKO MNPMOOPOB, MNOAKIKOYEHHBIX K OOHOMY
KOMMbIOTEPY.

Ona obecneveHns KOPpeKTHOM paboThl CeTeBblE MapameTpbl BCeX NpubopoB ogHON ceTu
OOMKHbI ObITb OAMHAKOBBI (32 UCKITIOYEHNEM YHMKanbHoro 6a3oBoro agpeca).

6.4.1 basoBbIN agpec npubopa

Kaxabii npubop B cetn RS-485 fomkeH MMeTb CBOM yHUKanNbHbI 6a30BbIN agpec.

OnuHa 6GasoBoro agpeca npubopa onpegensietca napametpom A LEn  npw
KOH(PUIypMpOBaHUM CETEBbIX HAacTpoek u paBHa nubo 8, nnbo 11 6ut. COOTBETCTBEHHO,
MaKcMMarnbHOE 3Ha4YeHne, KOTOpoe NpMHMMaeT 6a30BbIV agpec nNpu 8-6UTHOM agpecauun —
248, a npun 11-6utHon agpecaunm — 2040.

Ha 3aBoge-usrotoButene Bcem npubopam ycTaHaBnMBaeTCA OQUHAaKOBbIA 6a30BbIi agpec
Addr = 0. Ecnu nnaHnpyetcs ncnonb3oBaTh B 0fHON ceTn RS-485 Heckonbko npubopos, To
UM HeobXoaMMO 3afaTh HOBbIE 3HaYeHMs 6a30BbIX aapPeCcoB.

[Ons kaxgoro cneaytoulero npubopa B ceTu 6a30BbIN agpec 3aaaetcs kak: [ba3oBbii agpec
npunbopa + 8].

BHUMAHUE
A B3anpelyaetcs 3agasatb gpyrum npubopam B ceTn 6a3oBble agpeca Buaa:
[Basosbin agpec npubopa + 7].

NPEQYNPEXOEHUE
BasoBbin agpec 2040 3ape3epBUpoOBaH 4115 LUMPOKOBELLATENBHOW PaCChINKW.

30



Mpumep
Ons npubopa Ne 1 6a3oBbin agpec paBeH 16. Toraa ansa npnbopa Ne 2 3apaetcst 6a3oBhbIn
agpec, paBHbin 24, ansa npubopa Ne 3 -32 u T. a.

Mpu 8-6uTHON agpecaumu nog Kaxabli Nnpubop pesepBupyeTcs 8 agpecoB B aapecHOM
npocTpaHcTBe ceTu. ATW agpeca MOryT MoHagobuTbcs Npu nepegade napameTpoB
TeKyLLero coctosHus no cetn RS-485.

6.4.2 MNpoTokonbl o6MeHa

Mpubop paboTaet B ceTn RS-485 no npotokonam OBEH, ModBus-RTU, ModBus-ASCII.
Tun npoTokona onpeaensieTcs NpMbopom aBTOMaTUYECKN.

Mpunbop He aBnsieTca Mactepom cetu, nostomy B cetn RS-485 gomkeH 6biTb MacTtep cetw,
Hanpumep, MK ¢ 3anywenHon Ha Hem SCADA-cuctemon. B kayectBe MacTtepa cetu moryT
ucnonb3oBatbes npubopsl MK, MK ¢ nogkntoveHHbIM NpeobpasoBatenem RS-232/RS-485
(Hanpumep, AC3-M) unn USB/RS-485 (Hanpumep, AC4).

B komnnekte ¢ npubopom nocTtaensaerca OGecnnatHein OPC-gpariBep n 6ubnuvoteka
ctraHgapta WIN DLL, koTopble pekoMeHayeTcs Mcrnonb3oBaTh Npy NogkntoveHun npubopa k
SCADA-cuctemam 1 KoOHTposnnepam Apyrux nponssoauTenen.

KoHdmrypuposaHue npubopa ocyuectensercs Ha MK yepe3 agantep nHTepdeiica RS-
485/RS-232 nnn RS-485/USB (Hanpumep, AC3-M unn AC4, cOOTBETCTBEHHO) C NOMOLLbIO
nporpammbl «KoHdurypatop TPM13x», koTOpas BXOAUT B KOMMNIEKT NOCTaBKU.

6.4.3 Pa6ota npotokona OBEH c napametpamu npu6opa. UHaekcaums
napamMeTpoB

MapameTpbl B npubope pasgensitoTcs Ha ABe rpynibl: HACTPaMBaeMble U OnepaTUBHbIE.

3HayeHus HacTpavBaeMblX NapameTpoB 3a4al0TCA KHOMKaMu Ha nuueBon naHenu npnbopa
unu Yepes ceTeBon WHTepdenc (Hanpumep, C MOMOLBIO Mnporpammbl «KoHdurypartop
TPM13x»).

3HayeHus HacTpanBaeMbIX MapaMeTPOB XPaHATCA B SHEProHe3aBMCMMOW namsaTn npnbopa
N COXPaHATCH MPU BbIKMIOYEHUN NMUTAHWS.

OnepaTtuBHble NapaMeTpbl — 3TO AaHHbIE, KOTOpble Npubop nonyvaet unu nepegaeT no
cetn RS-485. OnepaTuBHble MapamMeTpbl OTPaXalT TEKyllee COCTOsIHME perynmpyemMon
CUCTEMBI.

6.4.4 Pa6oTa npotokona ModBus c napameTpamu npubopa

Pa6ota no npotokony ModBus moxet uatm B pexumax ASCIl unn RTU. MNpu pabote no
npotokony ModBus MOXHO cuMTbIBaTh M 3anuUCbiBaTh 3HAYEHMS ONepaTUBHbLIX NapaMeTpoB
13 namsATn npubopa.

6.5 Py4yHoe ynpaBneHue

Ecnun HeoGxogmmo, noboe pabotatowlee J1Y, a Takke cBaA3aHHOe C HMM BY u BHellHee
obopygoBaHne MoryT OblTb nepeBedeHbl Ha pyvyHOe yhnpaBreHue  KHOMKamu,
pacnonoXeHHbIMU Ha NULEBON naHenu npubopa.
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MepeBog, JTY Ha py4HOe ynpaBneHWe BO3MOXEH TOMbKO MOCne NepekodeHnss MHAnKauum
npubopa B ctatnyeckuin pexum (ceetogmos CTOIN cBeTUTCA MOCTOSIHHO) U MPU YCINOBUN,
yTo B Nnapamertpe biL.A- (PL-0) cHATa 6nokuposka (bi.A- = 0).

PY!
YUT0o6bI nepesectu J1Y Ha py4HOe ynpasneHue, criegyet KpaTko HaxaTb . LN-4 nayHet
mMuraThb.

Ceetoanon K1 HayHeT cBETUTLCA NOCTOSAHHO.

BHUMAHUE
Mpu paboTte B pexvme py4HOro ynpaerneHus cnegyer NoMHUTb, YTO nobas
nofaHHasi KoMaHaa ucnosnHsietcs BY He3aBNCMMO OT COCTOSHMS BXOAHbIX CUrHANOB

EPOC
JY v peiicTByeT A0 ee oTMeHbI. [Insi OTMEHbI KOMaHAbI CreAyeT KpaTko HaxkaTb

PYYH.
YT06b1 NepeBecTu JTY B pexxmm aBTOMaTU4YeCcKoro ynpasneHus, CrieqyeT KpaTko HaxaTb
LIN-4 nepectaHeT muraTb.

6.6 ABapus

Mpn obHapyxeHWn aBapumn NO BXOAY BKMNIOYAeTCs aBapuiiHasa curHanusaums. Ceetoamoq,
COOTBETCTBYIOLUMI KaHany, roe obHapyxeHa HeucnpaBHocTb (KAHAI...8) HauvHaet
murate. Ha LW-1 B 3TOM KaHanme wHAMKauuuM BbIBOAMTCA 3acTaBka C YyKasaHUeM
MOpSAKOBOrO HOMEepa HeWCMNpaBHOMO AaTyvka (Hanpumep, MNPy HEUCNpPaBHOCTM NSTOro
Jatumka o - - 5).

Ha LI/-2 BbiBOgUTCA COOGLLIEHNE O NPUYMHE HENCMPABHOCTU, NEPeYEHb KOTOPbIX NpUBEOEH
B Tabnue Huxe.

Tabnuua 6.4 — CoobLeHns 0 HeucrnpaBHOCTAX

Bo3moxHas HeucnpaBHOCTb Coob6uweHue Ha LIN-2
nrnn
KopoTtkoe 3ambikaHne TC L.
O6pbiB TC unu TN T
P
Bbixog curHana ¢ TC, T nnv akTMBHOIO AaTymnka 3a HUXKHIOK LLEL
rpaHvLy AnanasoHa KoHTpons (kpome Tunos 11, 12, 13)
Bbixog curHana ¢ TC, TI nnu akTMBHOrO AaTyuka 3a BEPXHIO HHHH
rpaHuLy guanasoHa KOHTPOnst
g )
Meperpes cBob0OAHbIX KOHLOB TI1 otll
OTKa3 u3MepuTENbHOro YyCTPOMCTBa RdEr
Cnof

3apaHHblii B napametpe L. n (PL-2) HOmMep Aartyvka nporpaMmmMHo
OTKIII0YEH ycTaHoBKOM Lrn-£ (PL-2) = oFF

NHdopmaumsa 06 aBapum coXpaHsieTcsl A0 YCTpaHEHUs! ee NPUYMHBI N A0 NPOrpaMMHOro
OTKIMHOYEHUS BbILLIEZLLErO U3 CTPOS KaHana.
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Mo cwrHany ABapusa patumka Bce J1Y, cCBsi3aHHble C HEUCNpPaBHbIM [ATYMKOM,
yCTaHaBMMBalT CBOU BY B COCTOSIHWA («BKIMHOYEHO» WM «OTKIHOYEHOY»), ONpeaereHHble
npwv 3agaHumn napametpos £r.5t (PL-2).

Kpome Toro, no curHany ABapusi gatumka cpabartbiBaeT (ecnu 3To 3a4aHo Npu yCTaHOBKe
pabounx napametpoB npubopa), BY ABapusi, KOTOPOe OCTaeTcsi B 3TOM COCTOSIHAM Ha
3agaHHoe BpeMms. [ina nepeknioyeHus BY B ncxogHoe cocTosiHue criegyeT OO0 OKOHYaHWUS

5POC
BpeMeHn 3a0ePXKKN HaXaTb KHOMKY Ha nMueBoOn NaHenu an6opa.

Mo okoH4YaHUM BpemeHW 3agepxku BY ABapus BO3BpallaeTcs B MCXOOHOE COCTOSIHME.
Ecnn npuunHa aBapum He ycTpaHeHa, YCTPOMCTBO OydeT HanoMuHaTb O HEWCNPaBHOCTU
KpaTKoBpeMeHHbIM cpabaTbiBaHueM (Ha 1 ¢) yepes kaxgble 60 c.

YTo6bl OTKINIOYNTL HEMCNPABHLIVA KaHar, HeoOX0AMMO YCTaHOBUTL ANsi COOTBETCTBYIOLLETO
ny in(PL-2)=0.

PekomeHayeTcsa Takke OTKMOUMTL Aatyuk ot J1Y, 4yTobbl cokpaTuTb obulee BpemMs uuMKna
onpoca nepBuYHbIX NpeobpasoBartenen. [Ans aToro cneayet yctaHoBuTb wn-£ (PL-1) = oFF.

7 HacTtpouka
7.1 O6wwme cBegeHus

HacTtpoiika npegHasHadeHa Ans peaakTupoBaHus napaMeTpoB, UCMOMb3yeMbiX B MpoLecce
aKcnnyatauuu (TN gatyvka, PeXuMbl WHOMKaUMM W Ap.). 3HauyeHns napameTpos
3anunCbIBalOTCA B 3HEPTOHE3ABUCUMYIO NMamsiTb NpUbopa M COXPaHSATCA NPU OTKIIOYEHUU
nUTaHUs.

Mpn HacTporike Npubop NpoAorKxaeT M3MepATb BXOAHble BenuyuHbl (6e3 BbiBoga WX
3Ha4YeHn Ha UundpPoBOM MHAUKATOP) W HOPMUPOBATbL CWUrHamNbl aBTOMaTUYECKOro
yNpaBneHnst BHELWHMMMN yCTponcTBamu. Ecnn kakon-nnbo n3 napameTpos Obin MI3MEHeH BO
BPEMS HacTPOMKW, TO MpMBOp HauMHaeT paboTaTb C HOBbIM 3HAYeHMEeM Mnocre 3anucy B
namsTb.

HacTpolika npon3BoamTcs nocrne MoHTaxa npubopa 1 NOAKMHYEHUIA U COCTOUT B YCTAHOBKE
KoH(Urypaumm, TpeGyemoil [ANs  BbIMOMHEHUs  TEXHOMNOTMYeckoro npouecca, WU
pefakTMPOBaHUN HacTpanBaeMbIX NapameTpoB.

HacTpoilky pekomMeHOyeTcs NpPOW3BOAMTb MPW  OTKIKOYEHHOM MNUTAHMM  CUMOBOMO
obopynoBaHus.

MapameTpbl NpuGopa AensATcs Ha ABe rpynbl: HacTpauBaeMble U onepaTUBHbIE.

3HayeHns1 HacTpanBaeMbIX MapaMeTPOB 3a4aTCs KHOMKaMK Ha NMULLEBOM NaHenu npubopa
WNn Yepes CeTeBON WHTepdeinc (Hanpumep, C MOMOLLbI MporpaMmbl «KoHdurypartop
TPM13x»).

YTto6bl NepenTn B HACTPOWKY, HEOBXOAMMO HaXaTb M yaepXMBaTb KHOMKY | B TeueHue
npumepHo 3 cek. Ha LIN-1 nosensieTca 3actaeka Prol, Ha LIN-2 oTobpaxaercs FL-0-.
3aTteM HyXHO BbIGpaTb ypoBeHb A4S NPOCMOTPa UM U3MEHEHUs NapameTpoB OTAENbHOW
rpynnebil.

I'Ipm HeobXoaMMOCTM 3allnTbl 3adaHHbIX napameTpoB OT HeCaHKUMOHUPOBAHHOIO WX
N3MEHEHUA MOXXHO YCTaHOBWUTb KOA AOCTYyMNa Ha LaHHbIN YPOBEHb.
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7.2 HacTpomka curHanmsauum u uamepeHus

Mpn HEOBXOAMMOCTM aBapUIAHOW CUrHaNM3aUun crieqyer:

- 3apaTb B napameTpe AL.dr NopsaKoBbI HOMep NBOoro AUcKpeTHoro (krnoyesoro) BY,
He 3a4e/iCTBOBaHHOro ANs ApYrux Leneun.

« 3apatb sHauyeHus napametpoB AL.HL («dnutensHocTb cpabaTbiBaHus BY no curHany
ABAPWSA») n AL 5t («CocTosiHne BY nocne noctynneHust curHana ABAPUSA»)
COrnacHo aKcnnyaTaumMoHHbIM TpeboBaHnAM.

Ecnu k npubopy nogknioyeHa xota 66l ogHa Tepmonapa, To cnegyet:

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

* Y6eanTbCs, YTO aBTOMaTnyeckas Koppekums no temneparype cBo60aHbIX KOHLOB TI1
BKIIH0YEHA, MOXHO MO COCTOSIHMI0 MHAMKaTopa LI-3, Ha koTopoM Bo Bpemsi paboThbl
oTOOpaxaeTcst NOPSIAKOBLIA HOMEP NOAKITIOYEHHOTO K KaHany AaTyuka.

Ecnu B kayecTBe garymka mucnonbdyetca TI1, HO KOMNEeHcaLUsa XONOAHOrO cras OTKIOYEHa,
To Ha LUM-3 nocne Homepa gartymka oTobpakaetrcs Murarowas Todka. [pu BKOYEHHOM
KXC muratowias Todka OTCyTCTBYET.
Mpu nposepke crneayeT ybeautbecsl, YTo B napametpe S5H5E ("MHOMKaUMS CUMCTEMHbIX
OLIMBOK") yCTaHOBINEHO 3HaYeHne of F.
OcTanbHble NapamMeTpbl YpPOBHA  criedyeT ycTaHaBnuMBaTb B COOTBETCTBUM  C
aKcnnyartauMoHHbIMU TpeOOBaHMAMN.
B napametpax Cn-£ 3agaloTca HOMUHAMbHBIE CTaTUYECKUE XapaKTepUCTUKM AN AaTYMKOB.
Mepen pabotoi cnegyeT NPOBEPUTL COOTBETCTBME MOAKIIOYEHHBLIX K Npubopy AaTyukoB
3ajaHHbIM Ans HUX 3HadeHnsim HCX. [ns oTKNo4YeHNst HEUCMNonb3yeMblX 4AaTYMKOB crneayeT
3agath Ln-t = oF F 4ns cooTBETCTBYIOLWEro kaHana.
PekomeHayeTcs ucnonb3oBaTb LucpoBble UNLTPLI  ANS  MONyYeHUst CTabunbHbIX
pe3ynLTaToB U3MEPEHUIA B YCMOBUSAX MHTEHCUBHbLIX MPOMBILLIIEHHLIX MOMEX, a Takke npu
paboTe ¢ gaTtyMkamu, BbIXOAHOW CUrHam KOTopbiX HaxXoAMTCs B 06nacTv MUNNUMBONBTOBOrO
AnanasoHa (TepMonapbl, akTUBHbIE AaT4mKkn ¢ Bbixogom oT 0 ao 50 mB u T.n.).
MapameTpbl punbTpoB Ln.Fd n CnFL HeoGxoaMMo 3adaBaTh UHOAMBUAYANBHO ONA KaXa40oro
[aTtynka, NCXOoAs U3 KCMNnyaTaunoHHbIX TpeboBaHuin.
[ns kaxxgoro yyacTsyloLLero B perynmposaHuv J1Y cneqyet 3afath 3HavyeHus:

- yctaBku (napamertp L 5P);

* 30HbI rUcTepesnca (napametp HYSE)
Ecnun B npouecce paboTbl pa3peluaeTcs MU3MEHATb YCTaBKW PErYNMPOBaHNS, MOXHO 3aaaTb
B napametpe L 5F.0 30Hy onepaTMBHOrO 3MeHeHUs YCTaBKMU.
[enctBne 30HbI PacnpoCTPaHAETCA CUMMETPUYHO Kak B CTOPOHY YBENWYEHUs, Tak U B
CTOPOHY YMEHbLLEHUS 3HAYEHMNS YCTaBKM.

Mpu L5F.0 = 0 onepartveHoe n3MeHeHVe ycTaBku 3a6roKMpoBaHo.

BbixogHble xapaktepuctukm JTY 3apaiotca B napametpax AL. £ cormacHo Tpe6osaHUAM
TEXHOMOrMYeCcKoro npovecca.

Mpu AL.E = 5 NY 6yneT pabotartb B peMme perucrparopa, KOTOpbIi CyLLECTBYET TOMbKO Y
moandukaumii npmbopa c LIAM "napameTp-Tok".

Mepen pabotoi crieqyet y6eamTbes B NPaBUnbHOCTU 3a0aHus napamerpa bl 5k, Mpw bL. 56
= on nepBoe cpabaTbiBaHWe koMnapartopa byaeT 3abroKMpoBaHo.
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OcTanbHble napameTpbl CrieqyeT yCTaHaBnMBaTb B COOTBETCTBUM C SKCMNyaTaUMOHHbIMU
TpeboBaHuaAMMU.

7.3 PaboTa ¢ MeHI0 npubopa

o neor,
Ons nepexoaa B HacCTPOWKy HEOBXOAMMO HaXaTb U yOAepXuBaTb KHOMKY B TeyeHue
npumepHo 3 cek. Ha LIN-1 nosiensietcsa 3actaska Proli, Ha LN-2 oTo6paxaeTca FL-L.

PYYH.
[ins BbIXxoAa N3 MEHIO HAaCTPOWKM CrieyeT HaXaTb KHOMKY .
HoBoe 3HayeHune napameTpa NpuMMEHsIETCA Nocne 3anucy ero B namatb npubopa. YTobsl

nPor |
3anncaTtb HoBO€e 3Ha4YeHue napameTpa, Heobxoanmo KpaTKO Ha)aTb KHOMKY -

7.4 YctaHOBKa KOHUrypaumm

Mpn ycTaHoBKe KOHGWrypaumm npubop ¢opMUpyeT KaHanbl W3MEpPEeHUs BbIXOAHbLIX
BEMWYMH M KaHarsbl yNpaBrieHusl, KOTOpble HYXHbl ANnst paboTbl C 06BbEKTOM.

KoHdurypaums co3gaércsi ¢ NoMOLLbI0 M3MEHEHNST HAacTpaMBaeMblx napameTpoB npubopa.
K kaxgomy BbiGpaHHOMY Anst paboTbl JTY nogknioyatoTcs 3aaHHble AaTYMKN U BbIXOOHbIE
ycTpomncTea, obpasysa Tem cambliM cxemy Tpebyemon koHurypaumm.

[na npepBapuTenbHoW KoHdUrypaumm cxembl npubopa cnegyeTt BblibpaTb OAUH K3 ee
TMNOBbLIX BapuaHToB (Haubonee noOAXOOALWMNA AN BbINOMHEHWUST TEXHOMOrMYeCcKoro
npoLecca) n NPon3BeCTU ero yCTaHOBUTb €ro B COOTBETCTBUM C PUCYHKOM 7.1.

Mocne ycTaHOBKM BbIGPAHHOTO BapuaHTa PeKOMEHAYEeTCsl BKIOYMTL 3aluUTy JOCTyna Ha
ypoBseHb PL-3, yctaHosuB ALLS = 1.
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‘ HaxarbHa 3 ... 5 ¢

[] (5] YpoBeHb napamMeTpoB 06Lero
J LU HagHaYeHms

YpoBeHb napameTpos
[IaTYNKOB

YpoBeHb napameTpoB oru-
4eCKIX YCTPONCTB

YpoBeHb BapuUaHToB
KOHGUrypaLmm

YpoBeHb NapameTpoB
obmena ¢ MK

YpoBeHb napameTpos
obMmeHa C B CeTn.
B npubope He pepaktupyetcs

T YpoBEHb 10CTUPOBKY
L L LY npubopa

PY4H.
BbIXOL,

PucyHok 7.1 — Cxema BblIGOpa ypOBHA NapaMeTpoB
(D NPEQYNPEXOEHUE

3peck 1 fanee Ha cxemax nsobpaxeHune kakon-nMbo KHomku ynpaeneHus 6e3
yKa3aHusi BDeMEHHbIX XapakTepUCTMK O3HAYaeT, YTO HaxaTue Ha KHOMKY JOMKHO
6bITb KpaTkum (~0,5 c).

Ecnu BbiGpaHHbLIN BapuaHT KOHUIypauum Mo KakuM-NMGo npuyMHaM YacTUYHO He
YOOBIETBOPSIET NPEAbABNSEMbIM K HeMYy TPeGOBaHUAM, BHECTU B HETO M3MEHEHNSI.

Onsi bopmmpoBaHusi kaHana u3amepeHus k BblOpaHHoMy JTY nmporpammHbIM CnocoGom
MOAKINIOYAETCA BXOOHOW CWUrHam, napameTpbl KOTOPOro [AOMKHbl ObiTb M3MEepeHbl U
BolBegeHbl Ha LMW-1. TllopsagkoBbii Homep BbibpaHHoro J1Y B panbHenwem 6yaet
COOTBETCTBOBATb HOMEPY KaHana UHAMKaLuun.

B kauectBe BxogHoro curHana J1Y moryT ObiTb UCNONb30BaHbl Kak M3MepeHHble 3HaYeHs
(PU3NYECKMX BEMUYMH, TaK U BbIYUCIIEHHbIE MaTemMaTMyeckme BenuyuHbl. [Ana Toro, 4Ttobbl
BbIGpaTh BXOAHOWM cUrHanm 1 NoakniounTb ero k J1Y, cnefyer HacTpouTts napametp L (n (PL-
2).

3artem Heobxoammo 3aaath ALE (PL-2) = 0, uto6bl JTY paboTarno kak usmepurers.

[ns dopmupoBaHvs kaHana ynpaBrneHus K BbibpaHHomy J1Y, kak v B npegblgyliem
criyyae, NoaKnioyaeTcs BXOAHOW CUrHar, Ho K Bbixogy JTY AoNOnMHUTENbHO NPUCOeAuHAETCH
ofHo 13 BY npuBopa, nopsakoBbii HOMEp KOTOporo 3agaeTcs B napametpe L dr (PL-2).
BbixogHasi xapaktepucTtuka J1Y sapaetcs B napametpe AL & (PL-2), B COOTBETCTBUM C
TpeboBaHMAMM K AAHHOMY KaHany.

K kaxxgomy JTY nogkntodaeTcs TonbKO OAMH BXOAHOW curHan u ogHo BY.
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OovH 1 TOT Xe BXOQHOW CUrHam WM ogHo u To xe BY moryt ObiTe nogkmoyeHb
ofHoBpeMeHHO k Heckonbkum JTY. Mpu pabote ogHoro u Toro xe BY ¢ Heckonbkumun Y
crnegyeT MOMHUTb, 4TO nepeknioyveHne atoro BY B cocTtosiHne BknrwoyeHo O6ypet
ocyuwlectBnaTecss no cxeme WIN, 1. e. BY Bknountca, ecnn xots 6bl ogHo J1Y
chopmmnpoBano curHan BknroyeHo.

[na HopmanbHOro hyHKLMOHNPOBaHUS KaHana K BbibpaHHomy J1Y OOMmKHO noaknioyaTbes
xoTs 6bl ogHo BY. Mpu ALt (PL-2) = 0 (JY paboTaet kak uamMepuTens) ycrosue He sBnsieTcs
obsa3aTenbHbIM.

7.5 HacTpoika o6paboTku BXOQHOro curHana

Mpn pabote ¢ akTMBHBLIMM Npeobpa3oBaTensiMun, BbIXOQHLIM CUrHANIOM KOTOPbIX SIBMSIETCH
HanpsbkeHwe wnu TOoK (Tun gartuvka 06, 10, 11, 12 wnu 13), Tekywme 3HayeHus
KOHTPOMNMPYEMbIX BENUYUH  BBLIYUCASIOTCA NO  MacwTtabupylowmm  koadpduumeHTam,
KOTOpble 3afaloTca AN Kaxdoro Takoro gatyvka uHaveuayanbHo. Mcnonb3oBaHue
mMacwTabupylowmx  KoaddUUMEHTOB  MO3BOMnseT  oTobpaxaTb  KOHTpPONMpyemble
dusmyeckme BenuyMHbl HEMOCPEACTBEHHO B eauMHuLax WX usmepeHus (atmocdepax,
Kunonackansx, MeTpax u T.4.). KoadpcmumeHTsl 3a4atoTcst Npu ycTaHoBKe napamMeTpos Aln.
L (PL-1) — HWKHee oToOpaxaemoe 3HaueHue, u AcnH (PL-1) — BepxHee oToGpaxaemoe
3HaveHne. MMHMManbLHOMY YPOBHIO BbIXOAHOIO curHana gatumka bydeTr cooTBeTCTBOBaTb
3HayeHue, 3afjaHHoe B napameTpe Acn L (PL-1), a MakcumarnbHOMY YpPOBHIO cUrHana —
3Ha4yeHune napametpa AcnH (PL-1).
HanbHenwasn obpaboTka curHanoB OCyLLECTBMAAETCA B 3a4aHHbIX eQnHULax U3MepeHns no
NVHEHOMY 3akoHy (npsimo nponopuuoHansHoMmy npu AinH > Ain. L wnu obpaTtHo
nponopunoHaneHomy npu AinH < Ain. L). PacyeT TeKkylwero 3HayeHuWsi BenuYuHbI
npounssoanTcs no popmynam:
npu AinH > Ain.L:

Ain.L + (AmH - Ain.L)(IBX — Imm)

Imaw - ]min ,

npu AinH < Ain.L:
AinH + (AZTLL - AinH)(IBX — Imm)

I maxr I min

rae Ain.L, Ain.H — 3HayeHust napameTpos ACn.L (PL-1) n RCAH (PL-1) COOTBETCTBEHHO;
Iex — TeKyLLiee 3Ha4YeHNe BXOAHOMO CUTHana;

Imin, Imax — MWHUManNbHOE M MaKCUManbHOEe 3Ha4yeHWe BXOAHOro CurHana gaTtdmka no
JaHHbIM mabnuusi 2.2.

Mpumep

Mpu vcrnonb3oBaHUM OaTyMKa C BbIXOAHLIM TOKOM OT 4 go 20 MA (Tun gatuuka £ /7 O
B napameTpe cn-£ Ha ypoBHe PL-1), KOHTponupyoLLero AaBrneHue B ananasoHe ot 0 ao
25 atwm., cneayet 3agatb Acn L (PL-1) = 00,00 u A.~H (PL-1) = 25,00. MNocne aToro
06paboTka n oTobpaxeHue nokasaHu ByoeT NpoM3BoAMTECSA B aTMocepax.

7.6 HacTtpowka uucpoBon comnsrpaummm nuamepeHumn

Ons ocnabneHnsa BNWSHWA BHELWHWX WMNYMbCHBIX MOMEX Ha  3KChnyaTauuoHHbIe
XapakTepuctukm npubopa npegycmoTpeHa uudppoBas  unsTpauns  M3MEpPEHWN.
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duneTpaums OCyLLEeCTBNAETCA He3aBUCUMMO OnA KaXaoro KaHana WM3MepeHUsa BXOOHbIX
napamMmeTpoB U NPpoOBOAUTCA NocnenoBaTesibHO B ABa 3Tana.

Ha nepBomM 3Tane u3MepeHuidi OTUNLTPOBLIBAOTCA 3HAYEHUsl, WUMelWwmne SIBHO
Bblpa)XE€HHbIE MO BENUYMHE «NpoBasnbl» UNKU «BblGpocbl». C 3TOWM Lenbio Ans Kaxaoro
KaHana OCYyLLeCTBSETCS BblYMCIIEHME PA3HOCTU MeXAy pesynsratamy AByX MocrneaHux
N3MEPEHWNI, BbLIMOSTHEHHBIX B COCEAHUX LMKIax ornpoca, U CpaBHEHWE 3TOW PasHOCTU C
3afaHHbIM NpefenbHbIM  OTKNOHeHueM. Ecnu  BbluMCNEHHas pasHOCTb MpeBblllaeT
3afaHHbIN Npefen, To U3MEpPEHHOe 3HaYeHue, NOJyYeHHOe B MOCNEAHEM LMKIe onpoca,
cunTaeTcsi HegocToBepHbiM. [anbHenwass ero obpaboTka npuocTaHaBnvMBaeTcsd, U
OXnOaeTca pesynbTaT criegyrollero umkna onpoca. Ecnn HegocToBepHbIn pesynbtart Gbin
BbI3BaH BO3AENCTBMEM MOMEXW, TO MOCMEOYHLUNIA LMK ONpoca NOATBEPAUT STOT (PaKT, U
HEJOCTOBEPHOE 3HAYEHNE aHHYNMPYETCS.

BennunHa npegenbHOro OTKIOHEHMS B pesynbTatax ABYX COCEAHMX M3MEePEHUI 3a4aeTcs B
napameTtpe nomnoca cunerpa Cn. FL (PL-1) vHAMBMOyanbHO ANA KaXOoro Jatyvka B
egnHMLax usMepsiemMblx UMy (pU3nYecKnx BENNYMH.

Manas wupuHa nonocbl ounsTpa NPMBOAMT K 3aMEANEHUI0 peakuun npnbopa Ha GeicTpoe
M3MeHeHue BXOAHOW BEnWYMHbLI. Ha npakTuke npu 3agaHuu «nonockl unstpa» cnepyert
PYKOBOACTBOBATLCS MaKCUMarbHOW CKOPOCTHI0 U3MEHEHUSI KOHTPONMPYEMOW BEMUYMHBI U
ANUTENBHOCTbLIO LIMKINA onpoca AaTyuka.

Mpyn HeoGXOAMMOCTM AaHHbIN PUNBTP OTKIOYaETCA yeTaHoBKoM Lr.fL (PL-1) = 0.

Ha BTopoM 3tane wuudpoBble UNBETPEI OCYLLECTBMSAT CrraxuBaHUe pes3ynbraTtoB
n3MepeHui npu mx konebaHusx (oemnduposaHue). CTeneHb AeMndumpoBaHus 3agaeTcs
napaMeTpoM NOCTOsIHHas BpemeHu dounbrpa — cr.Fd (PL-1).

YBenuyeHne NOCTOSIHHOWM BpeMeHu unsTpa (cn. Fd) NPMBOAUT K 3ameaneHulo peakumm
npubopa Ha ObICTpOE W3MEHeHWe BXOAHOW BenuuuHbl. CKOpPOCTb peakuuMu KaHana
M3MEepPeHnss Ha ckadykoobpasHoe M3MeHeHue BxogHoro curHana ¢ 0,0 mo 10,0 % ot
“3MepsiemMoro amanasoHa npyu pasnuyHblX 3HadeHusix cn. Fd (PL-1) npuBeaeHa B Tabnuue
HUXe (UNbTp Cn.FL OTKNoYEH).

Ta6bnuua 7.1 — 3aBUCUMOCTb YPOBHS OT NOCTOSIHHOM BpeMeHu hunbTpa

U3mepeHHoe 3HayeHne NOCTOAHHOW BpeMeHu hunsTpa
3HayeHue 1[2]3Ja]s5]6e]7]8]9]10[1M][12[13][14]15
(ypoBeHb) »
KonunuectBo naMepeHum, H906XOAMMoe AnsA OOCTUXeHUs1 YpoBHSA
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 He0BXOAMMOCTM AaHHbIN PUNETP OTKIIOYaeTCs ycTaHoskom Ln.Fd (PL-1) = 0.
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poaKT TVISM
T Tapanroe | /|
3HaveHue in.FG
- : -
1) KOHTpONNUpyemas Temnepatypa t T 3) BKntoyeH unbTp in.FG
TM3M “ nsm “
- >y
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

MoMMMO u3MepeHUss BXOAHbLIX MapaMeTpPoB, KOHTPONMPYEMbIX AaTyvkamu, npubop
BbIYMCMSIET 3HAYEHNST HEKOTOPbLIX MaTeEMaTUYECKUX BENMYMH, MO KOTOPbIM OCYLLECTBISIETCA
ynpaBneHne obbeKTOM.
K HMM oTHOocATCS:

* 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;

» A1 — pasHocTb nokasaHun mexay d1 n d2;

* A2 — pasHocTb NokasaHu mexay d3 n d4;

* A3 — pasHocTb nokasaHun mexay d5 u d6;
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* 11 - r6 — CKOPOCTb U3MEHEHUS (B MUHYTY) NapameTpa, KOHTPONPYeMOoro,
COOTBETCTBEHHO, AaTtynkamm d1 - d6.

NPEOQYNPEXOEHUE

@ PekoMeHayeTcst ncnonb3oBaTb BbIYUCIIEHHbIE BENUYNHDLI 1 - 16 Ans
BCNOMOraTefibHOro KOHTPOIS, TaK Kak peann3oBaHHbI B NPUGope NO3NLMOHHbIN
3aKOH ynpaBrneHusl BbIXOOHbIMY YCTPOMCTBaMM B DONbLUMHCTBE Cry4YaeB He
no3BonsieT 06ecneynTb Ka4eCTBEHHOIO NX PErynnpoBaHus.

YKazaHHble BENUYMHbLI BbIMMCASAOTCS MO pe3ynbTupyrowmnmmMm gaHHbIM COOTBETCTBYHOLLMNX
KaHanoB U3MepeHua, nonyvYeHHbIX nocne qamanpame N KOppeKUunn BXOAHbIX NapamMeTpoB.

[ns duvnstpaunm BenuyuH r1 - ré B npubope npegycMoTpeHbl OTAENbHbIE CriaXuBatoLwme
UNbTphI, 3HAYEeHUs] KOTOpbIX 3agalTcs B napametpe cn. rod (PL-1) HesaBucumo Aans
KaXkgoro garyvika.

BbluncneHHble 3HaYEHNS STUX BENMUYMH Takke NOCTYNarT Ha aBTOMaTUYECKUI KOMMYTaTop
AK-2 ansa nogknto4eHus nx K 3aganHbiM JTY.

7.9 HacTpomnka uHaMKaLmMm naMepeHHbIX NnapaMeTpoB

UHdopmauma o6 M3MEepeHHbIX 3HAYEHUsIX BXOAHbIX MAPaMETPOB WM  BbIYUCIIEHHBIX
MaTeMaTU4ecKknx BenmumHax otobpaxaercs Ha LIA-1, pacnonoXXeHHoM Ha NMLEBOW NaHenu
npubopa.

OaHHble Ha LWU-1 moryT noctynaTb OQHOBPEMEHHO TOMBbKO OT OOHOMO U3 BOCbMWU
nuMeromxca B npubope KaHanoB BbiBoAa MWHGOPMauUWM, POfb KOTOPbIX BbIMOMHSOT
nornyeckne ycrtpornctea JIY1 - JIY6. [lNapameTp npuHumaetr 3HadeHus ot 1 go 6.
CooTBeTcTBEHHO, Ha LI/ BbiBOAMTCA MHOpMaLmMs ¢ ogHoro 13 aatymkos d1...d6.

Mpn yctaHoBKke 3HayeHun 9 - 15 — uHPOpPMaUUA O BbIYUCIIEHHLIX MaTeMaTU4eCcKnx
BenuumHax F1 - F6.

Mpun yctaHoBke 3HayeHun 16 - 19 — nHdpopmaumsa o sennuuHax A1 - A4, a npu yctaHoBke
3HaveHun 20 - 26 — nHpopmauma o senuunHax r1i - r6.

Mpwu yctaHoBke L.Cn (PL-2) = 0 gaHHoe J1Y U3 aanbHeiiler paboTbl UCKIoYaeTCs.

BeiBogmMmas Ha LIUA-1 uHdpopmaumnsa npeactaBnaeTcs Kak B LenblX Ynucnax, Tak u B Buae
OEecATMYHbIX Opobeit C 3adaHHbIM KONMMYEeCTBOM 3HAKOB Mocne 3ansTton. [onoxeHue
3anaToi 3a4aeTcs MHAMBMAYaANbHO ANS KaX4oro kaHana uHaukauuv B napametpe oF (PL-
2).

MepuoanyHocTb 06HOoBNEHUS nHopMaummn Ha LIUW-1 3agaetcs B ananasoHe ot 1 oo 60 cek
B napametpe nd ~ (PL-0). Mpu ycTaHoBKe B 3TOM napameTpe 3HadeHus 0 uHdopmaums
o6HoBNsiEeTCA NO Mepe ee nocTynneHus ot NY.

NPEAYNPEXAOEHWUE

@ 3apaHHas nepnognyHOCTb 06HOBNEHNs noka3aHui LIM-1 He okasbiBaeT BNMUAHMSA
Ha paboTy BbIXOAHbIX YCTPOWCTB Npmbopa, T.K. CUrHarnbl ynpasneHus umMmu
dopMUPYIOTCA MO Mepe roTOBHOCTU UHopmauuu B LY.

BeiBog wHdopmauum Ha LUA-1 ocyllecTBnsercs B OogHOM M3 ABYX pexumMax paboTbl
WMHOWKALUW: CTaTUYECKOM UM LIMKITMYECKOM.

B cTtaTtnyeckom pexume KaHan MHAMKaLMKU BbIGUPaETCa Npy NOMOLLM KHOMOK YrNpaBreHus,
pacnonoXeHHbIX Ha nuueBon naHenu npubopa, W KOHTPONMUPYeTCs MO 3acBeTKe
cooTBeTcTBytoLero ceetogmona KAHAIL.
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B uuknuyeckom pexume nHdpopmauma Ha LIKA-1 BbiBOOMTCA nNoodyepedHo Ha 3agaHHoe
BpeMsi OT Kaaoro 3agelicTBoBaHHOro B paboTe kaHana. MHdopmauusi BelBOAUTCSA MO
3aMKHYTOMY UMKy, HadMHasi C MNafwero 3aJe/CTBOBAHHOIO kaHana W 3akaHdvBas
cTapLimm. HesagenctsoBaHHble B paboTe KaHarnbl NPOnyCcKaTCs.

Bpems, yepes KOTOpoe B LMKIMYECKOM PEXMME MepeknoyaloTca KaHasbl MHOMKauuu,
3ajaeTcs Npu ycTaHoBke napameTpa cnd t (PL-0).

Onsi ynobctBa akcnnyaTtauuMu npvbop nocrne nojavum Ha Hero nuTaHus (Mnu B cryyae
nepesanycka MMWKpPOMNPOLIECCOpa) aBTOMAaTUYECKN MepeKnovaeTca B 3adaHHbIi PEeXuM
nHankaumn. BeiGop pexuma npoussoguTca B napametpe cnd A (PL-0). Ecnn yctaHoBUTL
cnd A (PL-0) = on, npubop nepexoauT B LMKIMYECKUN PEXUM UHAMKauuWU. CTaTndeckui
pexum Bkntovaertcs npu cnd A (PL-0) = of F.

7.10 Hactpowuka J1Y

Jlornyeckue ycTpoicTBa npegHasHaveHbl Ans obpaboTkM MocTynalwLwen Ha WX BXoAbl
nHopmaumm 06 M3MEPEHHbIX WIMN BbIYUCAEHHBIX NPUOOPOM BEMUYMHaxX BblBOA4A 3TOW
nHOpMaLMKN Ha L poBOV MHAMKATOP M POPMMPOBAHMS CUrHAMNOB YNPaBNEHNs BHELLHUM
obopygoBaHMeM B COOTBETCTBMU C 3aAaHHbIMW MPOrpaMMypyeMbIMin napameTpamu.

Jlormyeckoe yCTPOMCTBO SBMSIETCA  OCHOBHOW  CTPYKTYPHOW  eduHUUEn, KoTopasi
ucnonb3yeTcs Npu KoHdurypaumm cxembl npubopa. JTY, COBMECTHO C MOAKIMOYEHHBLIM K
HeMy BXOAHbIM MapameTpom, obpasyeT B Npubope kaHam M3MepeHnst U UHAUKaLMKN 3TOro
napameTpa, a npu MOAKMIYEHUN K Hemy elle U BbIXOOHOrMo YCTPOMCTBA — KaHan
ynpaBneHnst N KOHTPONS.

Mpubop ocHalleH BOCEMbID WAEHTUYHLIMW W (PYHKUMOHANbHO B3aMMO3aMeEHSEMbIMU
yctporicteamu J1Y1 - J1Y6, k KOTOpbIM NporpaMMHbIM cnocobom nogkntoyatTcsa nobble
BXOJHbIE N3MEPEHHbIE BENNYMHbBI U BBIXO4HbBIE YCTPOWCTBA.

Kaxxgoe Y cnyxuT ans o6paboTku TONbKO OOHON BXOAHOW BENUYUHbLI, KOTOpasi 3ajaeTcs
Ans Hero npu yctaHoBke napametpa L cn (PL-2). B kayecTBe BxogHoro napametpa J1Y
ncnonb3yeTcst MHPOPMaLUMs O 3HAYEHUSIX U3MEPEHHbIX MobbIM M3 aatyukos d1 - d6 unu
NMHopmaums o NGON BLIYNCNIEHHON MaTEMaTUYECKOM BEMNNYMHE.

K kaxgomy J1Y nogkntodaeTcs o4HO M3 BOCbMW BbIXOAHbIX YCTPONCTB Npubopa, NopsiaKoBbI
HOMep KOTOoporo 3agaeTcs (ans BeibpaHHoro J1Y) npu ycraHoeke napameTpa L.dr- (PL-2).

Pa6ota kaxgoro 1Y MPOMCXOAMT B OQHOM M3 MepedncrieHHbix pexumos: NSMEPUTESDb,
KOMMAPATOP (YCTPOUCTBO CPABHEHWA) nunu PETUCTPATOP.

B pexume USMEPUTEIDb norvyeckoe ycTpoMCTBO OCYyLIECTBASIET BblBOA Ha LMGpPOBON
uHAMKaTop nocTynawlen Ha ero Bxog ¢ WY uHdopmauum, a curHanbl ynpasneHus
BbIXOAHbIM YCTPOMCTBOM He dopmupytotcs. lMepesog J1Y B pexum «N3MEPUTENb»
NPOV3BOANTCA yCTaHOBKOM B Napametpe AL.£ (PL-2) 3HayeHus «0».

Mpu pabotre B pexume KOMIMAPATOP norvdeckoe yCTPOWCTBO CpaBHUBaET
nocTynawwmne Ha Hero TeKylume 3HayeHWsi BXOOHOMO0 CurHama ¢ 3agaHHbIMU
nporpaMmmmpyemMbiMu napameTpaMu (YCTaBKOW M 30HOW ructepesuca) U no pesynsratam
3TOro cpaBHEHUSI POPMUPYET KOMaHAbl YyNpaBneHUsi BbIXOAHbIM YCTPOWCTBOM. BbixogHown
curHan J1Y B 3TOM pexume M3MEHSIETCA MO peremHoMy JNOrM4eckoMy 3aKOoHY, TUM NOTMKU
KOTOporo 3apaeTcs B napameTpe AL.E (PL-2).

3HauyeHUs yCTaBKM U 30HbI rUCTepesnca ANst BbiGpaHHoro J1Y 3a4aloTesi COOTBETCTBEHHO B
napameTpax L 5P (PL-2) n H45¢ (PL-2).
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Tun noruku «Mpsimoi ructepesnc» — AL.L (PL-2) = 1, NnpuMeHsieTcsl NPU UCMONb30BaHNUM
JIY pna ynpaBneHus HarpeBatensMu no AByxnosuumoHHomy (BY BknoveHo wnu
BbIKIOYEHO) 3akoHy. JIY Bkn4vaeT BbIXOAHOE YCTPOWCTBO MpW  TemmnepaTtypax:
(T < Tycr — A), a Bbikntovaet ero npu (T > Tyct + A), rae T — 3Ha4YeHne N3MEPEHHON
TemnepaTypbl TyCcT — 3ajaHHOe 3HayYeHue ycTaBkn, A — 3agaHHOE 3Ha4YeHue 30HbI
rmctepesvca. Hanumume ructepesnca mexgy TOYKaMU BKIMIOYEHUS U BbIKIIOYEHUS
HarpeBaTens obecneuynBaeT yBepeHHoe (0e3 «apebesra») cpabaTbiBaHWE MyCKOBbIX
KOMMYTaLMOHHBIX YCTPOWUCTB M 3KOHOMUYHBIA PEXUM MX PaboTbl.

Kpome cyHkUMA NO ynpasreHuio HarpesaTensamun, Takas xapaktepuctuka J1Y nossonser
nCcrnonb3oBaTb €ro B KayecTBe CuUrHanusaTopa, WHgopmupylowero o6 ymeHbLeHun
3HaYEHNs1 KOHTPONMPYEMOTO NapamMeTpa HDKe 3aAaHHON rpaHnLibI.

BpemeHHas avarpamma paboTbl BbIXOQHOIO YCTPOMCTBA B 3TOM peXmme npeactaBneHa Ha
PUCYHOK 7.5.
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PucyHok 7.5 — BbixoaHble XxapakTepucTUKU KoMmnapaTtopos

Tun norukn «OGpaTHbIW ructepesuc» — AL £ (PL-2) = 2, npumeHsieTcs npu
ncnonb3oBaHuu JTY gng ynpasneHusi oxXnagutensamMmm Takke no ABYXNO3ULMOHHOMY 3aKOHY.
J1Y BkntoyaeT BbIXo4HOE YCTPOMCTBO Npu Temnepatypax (T > Tyct + A), a BbikntoyaeT ero
npu (T < Tyct - A).

Takasi xapaktepucTumka JTY Takke No3BonsieT MCNonb30BaTb €ro B Ka4ecTBe CMrHanmsaropa,
HO MHbopMUpYIOLLIErO, B AaHHOM Cily4ae, O NPEeBbILLEHUN KOHTPONMPYEMbIM NapaMeTpoM
3agaHHON rpaHuubl (CM. pucyHok 7.5).

Tun noruku «fM-o6pasHaa xapakTepucTuka» — AL £ (PL-2) = 3, npumeHsieTca npu
ncnonb3oBaHuu J1Y ons curHanvMsaumm O HaxoXOeHWWM KOHTPONMpyemon Temnepatypbl B

3afaHHbIX ANnA Hee rpaHuudax. J1Y BknioyaeT BbIXOAHOE YCTPOMCTBO NpWM TemnepaTtypax
(Tyct—=D <T < Tyct +A).

BHUMAHUE
A KaHnanbl npubopa ¢ BY tvna M vnu Y moryt paboTaTb TONbKO B pexume
«MBMEPUTENb» unu « PETUUCTPATOP».

Tun noruku «U-ob6pasHas xapaktepuctuka» — AL &t (PL-2) = 4, npumeHsietca npu
ucrnonb3oBaHun J1Y Ona curHanu3auum O BbIXOAE KOHTPOMMPYEMOW TemnepaTypbl W3
3afaHHbIX Ana Hee rpaHuu. JTY BkmoYaeT BbIXOAHOE YCTPOMCTBO TOMBbKO NpW Temnepatypax
(T < Tyct—A) n (T > TycT + A) (cM. pucyHke 7.5).
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Mpn pabote NY B pexume «KOMIMAPATOP» npegycMoOTpeHbl [OOMNOMHUTENbHbIE
nporpammupyembie  NapameTpbl, paclUUpsOLLME  3KCMyaTauMOHHbIE  BO3MOXHOCTU
npubopa.

lMepBoe nocne nogayu nuTaHus Ha npubop cpabaTtbiBaHME komnapaTtopa Grnokupyetcs,
ecnu yctaHoBuTb AL. 5t (PL-2) = «on». Takas 6riokMpoBka LenecoobpasHa, Hanpumep, npu
ucnons3oBaHuu J1Y B Ka4ecTBe curHanusatopa O BbIXO4E KOHTPONMpyemMoro napamerpa 3a
3agaHHble rpaHuubl (AL & = 4), korga B Havyane paboTbl 3TOT NapameTp no 0GLEKTUBHbLIM
npuyMHaMm eLle He HaxXoOMTCs B yCTAHOBMEHHOW 30He. BpemeHHasa guarpamma pabotsl JTY
ONs 3TOro criyyasi npeAcTaBneHa Ha pucyHoK 7.6.
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PucyHok 7.6 — Anarpammbi pa6oTbl JTY npu pasnnyHbix 3Ha4YeHUsx napamveTtpa bL.St

Ona  3aWuTbl KOMMYTAUMOHHBLIX 3MIEMEHTOB BbIXOQHOTO YCTPOWCTBA W BHELUHEro
o6opygoBaHMs OT YacTbiX MOBTOPHBIX MyCKOB B JTY npegycMoTpeHa BO3MOXHOCTb 3aepXKKu
WX BKIMIOYEHUS U BbIKNoYeHWsl. BpemeHa 3agepxkku MoryT GbiTb 3aaHbl NpU YCTAHOBKE
napameTpos 3agepxka BKnrodeHusa — Ht. on (PL-2) 1 3agepkKa BbIKNOYeHUA — HE. oF
(PL-2). TNpwu 3apaHHbIX 3agepxkax JIY OCyLLeCTBNAET BKIOYEHUE WM BbIKIIOYEHUE
CBA3aHHOIO C HMM BbIXOZHOIO YCTPOWCTBA TONbKO B TOM Cryyae, ecnv npuyvHa Ans
BbINONMHEHNS [OaHHbIX Ofepaunii COXPaHSAETCA Kak MWHUMYM B TEYEeHWe BpEeMEHMW,
YCTaHOBMNEHHOro COOTBETCTBEHHO B napameTpax He.on (PL-2) n Ht.oF (PL-2).

BpemeHHasa pguarpamma pa6OTbI BbIXOOHOTO yCTpOVICTBa C 3ajaHHbIMW 3afepiXXKkamu
BKIMHOYEHUA U BbIKINKOYEHNA NpeacTaBneHa Ha pUCYyHKe.
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PucyHok 7.7 — Pa6oTta J1Y ¢ 3apgepXkaMu BKNIOYEHUS U BbIKITIOYEHUs

3apaeTcs MWHUManbHOE BpEMsi, B TEYEHWE KOTOPOrO BbIXOAHOE YCTPOWCTBO (Mocre
nepekntoyeHus JY) GyneTt yaepxuBaTbcst BO BKIIOYEHHOM WU B BbIKITKOYEHHOM COCTOSIHUM
HE3aBMCUMO OT COCTOSIHWSI BXOAHbBIX CUTHAroB, NpU ycTaHOBKe napameTpoB di.on (PL-2) u
dl.of (PL-2), cooTBETCTBEHHO.

BpemeHHass pauarpamma paGoTbl BbIXOOQHOMO YCTPOMCTBA C 3aAaHHbIMKM  BpeMeHamu
yOepxaHus npeAcTaerneHa Ha pucyHke 7.8.
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PucyHok 7.8 — Pa6oTa J1Y ¢ 3agaHHbIM BpeMeHeM yaepXaHus

Mpu pa6ore B pexume PEMNMCTPATOP norvdeckoe yCTpOWCTBO npeobpasyeT
MOCTYNaoLLY0 Ha HEro BXOAHYI0 BENWUYMHY B curHansl ynpaeneHus LIATM «napameTp-Toky,
npefHa3Ha4YeHHOM Ans BbiBoAa MHGOpPMaumMM Ha BHELUHEE PerncTpupylollee yCTpoucTBO
(camonucey, KOMNbIOTEP U T.M.).

Mepesog JTY B pexxum PETMCTPATOP npoussoauTcs ycTaHoBKoW B napameTpe AL.& (PL-2)
3HayeHus 5.

MNpeobpasoBaHne OCyLLECTBNSETCA MO JIMHENHOMY 3aKOHY B 3a4aHHOM Auanas3oHe
M3MEHEHNs1 BXOOHOW BEMUYUHbI B COOTBETCTBUM C HWKHEN W BepxHeW rpaHuulamu,
yCTaHaBNMBaeMbIMU COOTBETCTBEHHO B Napametpax Ao.L (PL-2) u Ao.H (PL-2).

BbixoaHow Tok LIAI choopmupyeTtcs npubopom B COOTBETCTBUM C (DOPMYaMu:

npu Ao.L < Ao.H:
(TBX - AO«L)(Imakc - IMI/IH)

Ao.H — Ao.L ,

IBLIX = IMMII +

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;

lwmn, Imake — MUHUMANbHOE M MakCcMMarnbHOE 3Ha4YeHue BbixogHoro Toka LIAIM,
onpegernsieMble ero TUNOM 4111 COOTBETCTBYHIOLLEr0 BapuaHTa Mmoandmkaumm npubopa.

BbixogHble xapaktepucTuki LIAM B pexumMe permctpaumm npuBeaeHsbl Ha pUCYHKe.
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PucyHok 7.9 — BbixoaHble xapaktepuctuku LIAM

Mpumep

B npouecce pabotbl, Npy NOMOLLM BCTPOEHHOro B npubop LIAIM ¢ BbIXO4HBIM CUTHANoM OT
4 0o 20 MA HeobXoaMMO MPOM3BOAWTL PErMCTpaLMio TemMnepaTypbl B AnanasoHe ot +60
Jo +350 °C. [inga aToro crieqyert 3ajath 3HadeHus napameTpos: ALt (PL-2) = 5; Ao.L (PL-
2) = +60,0; Ac.H (PL-2) = +350,0. Toraa LA, NoaKmoYeHHbIR K NOTMYECKOMY YCTPOUCTBY,
npu Ttemneparypax T meHblwe nmoc 60 ° C OygeT BbiaaBaTb Ha BHELLUHIOK Harpysky
NMOCTOSHHBIN TOK paBHbIi 4,0 MA, npu Temnepatypax T > +350 ° C Oygmer BbliAaBatb
NMOCTOSIHHBIN TOK paBHbiM 20,0 MA, a B guana3oHe Temnepatyp ot +60 go +350 °C —
CUrHan NOCTOSIHHOrO TOKa, U3MEHSOLLIMACA NO NMHEHOMY 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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PYYH.

BbIXOJ,
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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.
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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

57



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 npoBeaeHust toctupoBku LIAT
Bbi6op nopsigkoBoro Homepa LIAM ans npoBeaeHus ero OCTUPOBKM MPON3BOANTCS C
NMOMOLLbIO KHOMOK M No NokasaHuam nHankatopa LIN-3. Kog cmelenuns ang
YCTaHOBKM MUHMMarnbHOro 3HavyeHus Toka LIAlM 3apgaetcs B napalvleTpe olilo, a kop,

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

toCTMpPOBKM (1 ANns alilo unu 2 ana alify).

3. Mo OKOHYaHUK KCTUPOBKU CHATb NUTaHUE C an6opa N OTKIMKOYUTb OT HEro
KOHTPOJ1IbHO-U3MEPUTENbHYIO annapaTtypy.

9 MapkupoBka

Ha kopnyc npubopa HaHeCeHbI:

* HauMeHoBaHue nNpubopa;

* cTeneHb 3awmTbl kopnyca no NOCT 14254;

* HanpsbkeHWe 1 YacToTa NUTaHUs;

* noTpebnsieMasi MOLHOCTb;

* KMacc 3alnThbl OT NopaxeHus anektTpudecknm Tokom no NOCT 12.2.007.0;
* 3HaK YTBEPXAEHUSI TUMNA CPeACTB U3MEPEHWN;

* 3Hak cooTBeTCTBUSA TpeboaHusam TP TC (EAC);

* CTpaHa-u3roToBUTENb;

* 3aBOACKOV HOMep npubopa 1 rod Bbinycka.

Ha notpebutensckyto Tapy HaHECEHbI:

* HauMeHoBaHWe Npubopa;

* 3Hak cooTBeTCTBUS TpeboBaHusm TP TC (EAC);
* CTpaHa-U3roToBMTEND;

* 3aBofCKOV HoMep npubopa 1 rog, Beinycka.
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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 1kT.
KomnakTt-guck ¢ MO 1 WwT.
MeToauka noBepku (no TpeboBaHMIo 3akasymka) 1 aks.

NPEQYNPEXODEHUE
@ M3rotoBuTenb ocTaBnsieT 3a cobo NpaBo BHECEHUS AOMONHEHUIA B KOMMIEKTHOCTb
npuodopa.

13 NapaHTUIHbIE 06A3aTenbCTBA

M3rotoBnTENL rapaHTMPYeT COOTBETCTBME MNpubopa TpeboBaHusm TY npu cobnogeHun
YCMNOBWIA 3KCNNyaTaunmn, TPaHCNOPTUPOBAaHUS, XPaHEHNSI 1 MOHTaXa.

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

B cnyuyae Bbixoga npubGopa M3 CTPos B TEYEHWE rapaHTUAHOrO cpoka npu cobnogeHun
YCROBWUIA  3KChnyaTauuu, TPaHCMOPTUPOBAHWS, XPaHeHWs W MOHTaxa npeanpusiTue-
N3roToBUTENb 0BS3YETCA OCYLLECTBUTL Er0 HECNNATHLIN 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
3HaYyeHuA
B TeKCTe Ha
Ln-2
1 ind.t cndt [MepnoanyHOCTb CMEHbI KaHanoB npu ot 1 go 600
LIKINYECKON MHANKALUK, C
2 ind.r cndr MepuoanyHocTb 06HOBNEHUSA nHdopmaumm | ot 0 go 60
Ha LA, c
3 ind.A cndA CocTosiHME LMKNNYECKON NHAMKALMK on/oFF
nocne nepesanycka npnbopa
4 AL.dr L. dr Homep BbIXxOgHOrO yCTpONCTBa ANA or0po8
oTpaboTku curHana «ABAPUA»
5 ALHd LHd [OnutenbHOCTb cpabaTbiBaHWs BbIXOOHOMO ot 1 go 600
yctponcTea AL.dr no curHany ABAPUA, c
6 AL.St AL.5E CocTtosiHne BbixogHoro yctporictea AL.dr on/oFF
rocre NocTynneHus curHana
«ABAPUAx, ¢
7 Cj-C Ll Pexvm paboTbl aBTOMaTn4eckon on/oFF
KoppeKumun no TemnepaType cBOOOAHbIX
KOHUoB TT1
8 SYSt 555t Pexxum BbiBOga Ha UHAMKALUMIO on/oFF
«CUCTEMHbIX OLLIMBOK»
9 bL.Ar bL.fAr Pexu1m BrnoknpoBK/ py4HOro ynpaeneHus on/oFF
Tabnuua A.2 — YpoBeHb PL-1 (napameTpbl 06paboTkn curHanoB 4aT4nKoB)
Ne 0O603Ha4YeHne HanmeHoBaHue HOonyctumble
B TEKCTe Ha L|1-2 3HaveHusA
1 in.Fd cnfd [MocTosHHan BpemeHu L poBoro or0p015
dunstpa
in.FG cnFl Monoca undposoro unstpa ot 0 go 100*
Prt Pre CrteneHb npyopwuTeTa gaTymka oT1808
in.SH cn5H KoppeKkums «caBur xapakTepucTUKM» OT MUHyC 999
[0 nnoc
9999*
5 in.SL cn5l KoppeKums «HaKnoH XxapakTepucTUKn» o1 0,900 go
1,100
6 Ain.L ACnL HwxHAs rpaHuua namepeHus ans oT MuHyc 999
aKTUBHOrO JaTyuka [0 nnoc
9999*
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MpoponxeHue Tabnuubl A.2

Ne 0O603Ha4YeHne HaumeHoBaHue Honyctumbie
B TEKCTe Ha LJ1-2 3HaYeHus

7 Ain.H RlnH BepxHsas rpaHuua namepeHus ons oT MuHyc 999

aKTMBHOIO AaTymka [0 nntoc
9999*

8 in.rd cnrd MNocTosiHHas BpemeHu undpoBoro ot 00 15
hunsTpa Npy BIMUCIEHNN CKOPOCTU
N3MeHEHWs BXOAHOro napameTpa

9 in-t ek Tun HCX patuuka:
[Jatuuk oTknoyeH ofFF
Cu 100 (a = 0,00426 °C-1) £400
Cu 50 (a =0,00426 °C-1) 3
Pt 100 (a = 0,00385 °C-1) £402
100M a = 0,00391 °C-1) £403
TXK(L) £Y04
TXA(K) £405
Jatumk ot 0 go 50 mMB £40R
Pt 50 (a = 0,00385 °C-1) £40
500 (a = 0,00391 °C-1) £408
50M (a = 0,00428 °C-1) £409
Jatunk oT 4 0o 20 MA g
Jatumk oT 0 0o 20 MA Eq 1
Oatunk ot 0 7o 5 MA £y
Hatunkor 0 go 1B £y 13
100M (a = 0,00428 °C-1) =
Ro=53 Om a = 0,00426 °C -1) E45
TAMN(S) 3
TAN(R) t4 |
TNN(N) 49
TXK(J) £420
TBP(A-1) £ !
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Ta6bnuua A.3 — YpoBeHb PL-2 (napameTpbli J1Y)

Ne 0O603Ha4YeHne HaumeHoBaHue Oonyctumble
B TekcTe Ha L1-2 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 L5Fo 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 dl.of 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 BbixoaHas xapakrepuctuka J1Y
«U3mepuTtenby 0
«Mpsimoii rncTepesnc» 1
«OBpaTHbIf rcTepesncy 2
«[lM-o06pasHasn xapakTepucTmka» 3
«U-obpasHasn xapaktepuctmka» 4
«Peructpatop» 5
10 Er.St Er.5E CoctosiHue BY npu aBapuu on/oFF
1 C.in Lin BxopgHown curHan J1Y:
«Bxop oTKMoYeH» 0
«Jatumk d1-d6» otr1p806
(cootB.)
«CpenHee apudmeTtuyeckoe no d1, d2» 9
«CpepHee apudmeTtunyeckoe no d1 - d3» 10
«CpepHee apudmeTtuyeckoe no d1 - d4» 11
«CpegHee apudmeTtuyeckoe no d1 - d5» 12
«CpepgHee apudmetnyeckoe no d1 - dé» 13
«CpegHee apudmeTtuyeckoe no d1 - d7» 14
«Pa3HocTb Mexay d1 v d2» 16
«Pa3HocTb Mexay d3 n d4» 17
«PasHocTb mexay d5 n dé» 18
«CKOpOCTb N3MEHeHWs napamMeTpa, oT 27 po 20
KOHTponMpyemoro gat4ymkom d1 — dé» (cooTtB.)
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MpopomnxeHue Tabnuubl A.3

Ne 0O603Ha4YeHne HaumeHoBaHue Honyctumbie
B TEKCTe Ha Un-2 3HaYeHuA
12 dP af lMonoxeHne aecaTnyHom Toukun Ha Lin:
«Todka OTCYTCTBYET» 0
«To4ka nocre TpeTben uudpbi» 1
«To4ka nocre BTOpow Ludpbi» 2
«To4ka nocrie nepsov LUpPbLI» 3
13 Ao.L Fo.L HwxHsas rpaHuua napameTpa npu ero oT MuHyc 999
perucTpaumm [0 nnoc
9999*
14 Ao.H Fo.H BepxHsas rpaHuua napameTtpa npu ero OT MMHyC 999
perucTpauum A0 nntoc
9999*
15 C.dr Ldr MopsiAkoBbI HOMEP BbIXOAHOMO otr0po6
ycTponcTea
16 C.Lbt LLbt 3apaHHoe Bpems ans asapun LBA, ¢ ot 0 oo 9000
17 C.LbA LLbA MwuHUManbHbIM ypoBEHb U3MEHEHNSI ot 0,001 go
BXOAHOrO napameTpa Ans asapun LBA 100*
18 AL.oU L.old MpepynpeanTensHasa curHanMsauyus o on/oFF
BKMOYeHnn BY
Ta6bnuua A.4 — YpoBeHb PL-3 (BapuaHTbl KOH(Urypaumum cxembi npubopa)
OGo3HaueHne BapuaHTa HaumeHoBaHue npoTroTuna u ocHoBHble | KoHdurypauums
napameTpbl cXxeMmbl
B TEKCTEe Ha UUN-2
LLlecTMKkaHanbHbIe aBapuHbIE CUTHANM3aToPbI
" = °C-
Pr1 Pr1 ?/)KT38 01 Aatumkm Cu 50 (a = 0,00426 °C
Pr2 Pr2 YKT38-03 Oatumkm 100N (a = 0,00391 °C-1)
Pr3 Pr3 YKT38-04 Oatuuku TI «xpomMenb-konerb»
Pr4 Pr4 YKT38-10 datumkm ot 4 go 20 mA
LLlecTukaHanbHble ABYXNO3ULIMOHHbIE PErynsaTopbl
Pr5 Pr5 TPM38-01 latunku Cu 50M (o = 0,00426 °
Cc
Pré Pré TPM38-03 flatumkm 10011 (a = 0,00391 °C-
N Harmr 100M
[d5 —={nys}—{BY5
Pr7 Pr7 TPM38-04 Jatuunku Tl «xpomernb-konenb»
Pr8 Pr8 TPM38-10 datuukm ot 4 oo 20 mA

TpeXKaHaﬂbele TPEeXno3NUNOHHbIe perynsaTopbl
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MpopomnxeHue Tabnuubl A.4

O603HaueHNe BapuaHTa HaumeHoBaHue npoTtoTuna u ocHoBHble | KoHdurypauus
napameTpbli cxeMbl
B TEeKCTe Ha LUn-2

Pro Pro TPM34-01 fatunku Cu 50M (o = 0,00426 °
c)
Pr10 Pr10 TPM34-03 100 (a = 0,00391 °C-
r r N Oatuunkm (a
-—[:
Pr11 Pr11 TPM34-04 JaTtuunkm TI «xpomernb-Konenb»

Pr12 Pr12 TPM34-10 Oatumkm oT 4 go 20 mA

OfHoKaHanbHbIA ABYXNO3ULIMOHHbIN PETrYNIATOP C LWECTbI0 yCTaBKaMu
Pr13 Pr13 Hatunk Cu 50M (a = 0,00426 °C-1)

Ta6bnuua A.5 — YpoBeHb PL-4 (napameTpbl o6meHa c MK)

Ne 0O603Ha4YeHne HaumeHoBaHue DonycTtumble
B TekcTe Ha LY-2 3Ha4YeHus

1 bPS bF CkopocTb obMeHa  |2,4; 4,8; 9,6; 14,4;

(k6oa) 19,2; 28,8; 38,4;
57,6; 115,2

2 LEn LEn [nvHa cnosa 7vwnn 8
OaHHbIX (61T)

3 PrtY Prey CocTosiHne buta
YETHOCTU B NOCbINKE
«KoHTponb no no
YeTHOCTU
OTCYTCTBYET»
«KoHTponb no EuEn
HeYeTHOMY
napuTeTy»
«KoHTponb no odd
YETHOMY NapuTETY»

4 Shit Shet Konnyectso cton- 1unm 2
OUTOB B NOCHINKe

5 Alen Alen [lnuHa ceteBoro 8 nrm 11
apgpeca (buT)

6 Addr Addi BasoBbIvi agpec ot 0 0o 2040
npuGopa (vepes 8)
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Ta6bnuua A.6 — NMapameTpbl npotokonoB OBeH/Modbus

nornoXeHue 4ecATUYHON TOYUKN

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

Kanan 1 uameputens rEAd

NONoXeHne 4eCATUYHON TOYUKN 0x0000

3HayeHue Temneparypsl int 0x0001

Kof oLwnbkmn 0x0002

3Ha4eHue Temnepartypsl float cT. cnoso 0x0003

3HaveHve TeMnepartypsl float mn. cnoso 0x0004

KaHan 2 nuameputens rEAd

NornoXeHune OeCATUYHON TOUKM 0x0005

3HayeHne Temneparypsbl int 0x0006

Ko oWwnbKM 0x0007

3Ha4yeHne Temnepartypsl float cT. cnoso 0x0008

3Ha4yeHve Temnepartypsl float mn. cnoso 0x0009

KaHan 6 namepurens rEAd

NonoXeHne AecCATUYHOW TOYKMN 0x0019

3HayeHve Temneparypsl int 0x001A

Kop, oLmnbkn 0x001B

3HavyeHve Temneparypesl float cT. cnoso 0x001C

3HauyeHue Temnepartypsl float mn. cnoso 0x001D

KaHan 1 Bbluucnurens rCAL

NonoXeHne AecATUYHOW TOYKN 0x0040

3HaveHue Ha Bxoge J1Y int 0x0041

3Ha4eHue Temneparypesl float cT. cnoso 0x0043

3Ha4eHve TeMnepartypsl float mn. cnoso 0x0044

Kanan 2 Bbluucnurens rCAL

noroXeHue OecATUYHON TOYKM 0x0045

3HaueHune Ha Bxoge JY int 0x0046

3HayeHue Temnepartypsl float cT. cnoso 0x0048

3HayeHve Temnepartypsl float mn. cnoso 0x0049

KaHan 6 Bbluncnutens rCAL
0x0059
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MpopomnxeHue Tabnuubl A.6

HanmeHoBaHue napameTpa Aapec Modbus WUmsa Ha
MHAnKaTope
Inpotokone OBEH
3HaveHue Ha Bxoge JTY int 0x005A
3HayeHue Temneparypsl float cT. cnoso 0x005C
3HayeHue Temnepartypsl float mn. cnoso 0x005D
Koa dyHkuum 03/06
BxopHoun curnan J1Y1 0x0000 r.Lin
BxoaHoi curHan J1y2 0x0001 rLin
BxogHow curHan J1Y6 Ox(-)-0.05 r.L;‘-__n
KaHan 1 YcTaBka L5P
NONoXeHne AeCATUYHOW TOYKN 0x0010
3HayeHve ycTaBku int 0x0011
Kanan 1 YcTaBka onepaTuBHasi cyMmapHas L5P5
NonoXeHne AecATUYHOW TOYKMN 0x0012
3Ha4yeHve ycTaBku int 0x0013
KaHan 2 YcTtaBka L5F
MONOXeHNe AeCATUYHON TOYKN 0x0014
3Ha4eHue ycTaBku int 0x0015
KaHan 2 YcTaBka onepaTvBHasi cyMMapHasi L5P5
MonoXeHne AeCATUYHON TOYKM 0x0016
3Ha4eHve ycTaBku int 0x0017
KaHan 6 YcTaBka L'SP
MONOXEHWEe AECSTUYHON TOUYKM 0x002¢
3HaueHue ycTasky int 0x002d
KaHan 6 YcTaBka onepaTUBHasi cyMmapHasi L5P5
NoroXeHne AecATUYHON TOYKM 0x002e
3HayeHue ycTaBku int 0x002f
KaHan 1 3oHa rucrtepesuca HY5E
NoNoXeHne AeCATUYHOW TOYKN 0x0030
3Ha4yeHue rucrtepesmca int 0x0031
KaHan 2 3oHa rucrtepesuca HH5E
NonoXeHne AecATUYHOW TOYKN 0x0032
3Ha4yeHve rmctepesmca int 0x0033
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MpopomnxeHue Tabnuubl A.6

HanmeHoBaHue napameTpa Aapec Modbus WUmsa Ha
MHAuKaTope
Inpotokone OBEH
KaHnan 6 3oHa ructepesuca HH5E
NonoXeHne AecCATUYHOW TOYKN 0x003e
3HayeHue ructepesunca int 0x003f
Koa dyHkumum 01/05
CoctosiHne BY 1 0x0000
CoctosiHve BY 2 0x0001
CocTtosiHve BY 6 0x0005
Mepexop Ha npotokon OBEH 0xff00

(D NPEAYNPEXAEHUE

* [1Ns BO3MOXHOCTH PY4HOro ynpasneHusa BY atoT napametp Heobxoaumo 3aaaTtb

paBHbIM 0.

Ta6bnuua A.7 — Koabl olun6ok

Koa owmno6ku Ha LUn2 OnucaHue
IR
1 LiLb 3HayeHue gatyvka ¢ yHMunupoBaHHbIM
CUrHanoM Huxe MUHUManbLHOTO Npeaena
I}
2 LbA Cpab6otana JIBA aBapus
C
3 Erbs BHyTpeHHss owmnbka npubopa
c_rm
4 Lree Owubka paboTbl KOMNEHcaTopa XONo4HOro crasi
5 HHHH 3HayeHue gaTyrka ¢ yHMnupoBaHHbIM
CUrHamnoM Bbille MUHUMarbHOro npeaena
nrann
6 HLLLLL 3HayeHwue ¢ gatymka TepMOCONPOTUBIEHUS HIDKE
MWHUManbHOro npeaena
puf B
otiL Owwnbka paboTbl KOMNeHcaTopa XOI0AHOro crast
INEN] o
Lotk HwxHuin npegen namepennst tepmonap (34C
[aTyMka CnmLLKOM Marso)
9 HHHH Bobicwnii npegen nameperus tepmonap (34C
[aTtyuka CrnuvLLIKOM BENUKO)
10 EHE- BHyTpeHHuin cbomn 06paboTku o4epesHoOCTH
11 T OOpbIB NMHUM gaTymka
12 nof HekoppekTHasi HacTpoiika npubopa
IR o ~
13 Loik HwxHW npegen namepenns Bbi3BaHHbIN
Koppekuuen casura
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MpopomnxeHue Tabnuubl A.7

Koa owmnobku Ha N2 OnucaHue
14 HHHH BepxHuin npegen namepeHns Bbi3BaHHbIN
Koppekuunen casura
15 AdEr KpuTudeckas owwmbka paboTbl npubopa
16 T 3HayeHue ¢ gatymka TepMOCONPOTUBIEHMS Bbille
MaKkcuManbHoOro npeaena
57

HekoppekTHasi HacTpoiika npubopa
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