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Mpeaynpexaarowme coodLeHUnA
B naHHoMm PYKOBOACTBE NPUMEHSATCA creayoline npegynpexaeHus:

OMACHOCTb
Kntoyesoe cnoso OMACHOCTb coobLaeT 0 HenocpeACTBEHHOW Yrpo3e OnacHOn cUTyaumm, kKotopas
NpUBEAET K CMEPTU UM CEPbE3HON TPaBME, ECIU €€ He NPefOTBPaTUTb.

BHUMAHUWE
Kntoyesoe cnoso BHYIMAHWME coobLiaeT o0 noTeHuManLHO onacHoW cuTyauum, Kotopasi MoXeT
npuBecTmn K HeGonbLWMM TpaBMam.

NPEOYNPEXOEHUE
Kntouesoe cnoso MPEOYMNPEXAEHWE coobuiaeT 0 noteHUManbHO ONacHOW CUTyaLmm, KOTopas MOXET
NPUBECTM K NOBPEXAEHUIO UMYLLECTBA.

NPUMEYAHUE
Kntouesoe cnoso NMPUMEYAHUE o6pallaeT BHUMaHWe Ha NonesHble COBETbI U peKoMeHAaunm, a Takke
MHopMaumio ans acpdekTnBHOM 1 6ezaBapuiiHol paboTbl 06opya0BaHMS.

Heb b

OrpaHMHeHwe OTBETCTBEHHOCTHU

Hu npu kakmx obctositenbctBax OOO «[MpousBoacTBeHHoe obbeanHeHne OBEH» n ero koHTpareHTbl He GyayT
HecTu topuanyeckyto OTBETCTBEHHOCTb M He ByayT npusHaBaTb 3a coboi kKakue-nnbo obsizaTenbcTBa B CBA3W C
noBbIM yLEep6om, BO3HUKLWMM B pesynbTaTe yCTaHOBKM MU UCMONb3oBaHUs Npubopa ¢ HapyLueHneM OenCTBYOLLEN
HOPMaTUBHO-TEXHUYECKON [JOKYMEHTALMN.




BBepeHune

HacTosiee PykoBOACTBO MO 3KcniyaTauuu npefHasHavyeHo Ans 03HakoMneHus obcnyxuBalollero nepcoHana c
YCTPOWCTBOM, MPUHLMMNOM AEWCTBUS, KOHCTPYKLMEN, TEXHUYECKON JKCcrnyaTauuein n obcnyxmBaHnem namepuTens-
perynsiTopa mvkponpoueccopHoro TPM101, B fanbHeiilweM no TekcTy umeHyemoro «npubop» unu « TPM101».

MogkntoyeHue, perynmpoBeka n TeXOGCJ‘Iy)KVIBaHVIe npmﬁopa AOOJKHbI NPOM3BOAUTLCA TOJTbKO KBaJ'IVId)VILlVIpOBaHHbIMI/I
cneunanucTamMmu nocrie NpoYTeHMA HaCTosALWEro pykoBoACTBa Mo SKcniyaTaumu.

|_|pl460p N3roTaBMBaETCH B pa3nnyHbIX MO,D,I/ICbI/IKaLI,I/IﬂX, 38LLIMCprBaHHbIX B KOZie NOJTHOro yCrioBHOIMo 0603HaveHus.

Tun BcTpoeHHoro BY1(2): MpuGop TPM101 - X X

P — KoHTakTbl 3nekTpoMarHMTHOro pene;
K — OnTonapa TpaHaucTopHas n-p-n-Tuna;

T — Bbixog ANs ynpaeneHusi BHELHMM TBepAoTeNbHbIM | Tvn BCTPOEHHONO BY 1
pene;

C — OnTtonapa cuMucTOpHas;

WU - LA «napameTp — TOK»; | Tun BCTPOEHHOr0 BY2

Y — AT «napameTp — HanpsikeHue».

Mpumep 3anucu o603Ha4YeHVst Nprbopa B JOKyMeHTaLMM ApYroii NPoAyKLWK, TAe OH MOXET BblTb NPYMEHEH:
M3meputenb-perynatop mukponpoueccopHbii TPM101-PU TY 4217-015-46526536-2008.

Ucnonb3yemble abbpeBMaTypbl

BY — BbIXOZHOE YCTPOWCTBO.

Y — nornyeckoe ycTponcTeo.

TN — npeoGpasoBaTenb TEPMO3NEKTPUYECKMIA (TEpMOnapa).
TC — Tepmonpeobpa3oBaTenb CONPOTUBIEHNS.



CooTtBeTcTBME cumBOonoB Ha LU

LAN — undpo-aHanoroBbIvi npeobpa3oBaTterb.
MWUA — nponopunoHanbHO-NHTerpanbHo-aAnddepeHUmanbHbIN (3aKoH UNv perynsaTop)

MK — nepcoHanbHbIN KOMMbIOTEP.

LW — undpoBsoit nHamkaTop.
HCX — HoMMHanbHas cratuyeckas xapakTepuctuka.
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1 HasHauyeHue n pyHKUUMU

MpuBop npeaHasHayeH Ans M3MEPEHUS U aBTOMAaTUYECKOTO PEryriMpoBaHns TeMneparypbl (B Criydae Ucnonb30BaHus
B KayecTBe gartunkos TC wnm TM), a Takke ApYrMX (PU3NYECKUX MNapamMeTpoB, 3HAYEHUs KOTOPbIX MOryT 6biTb
npeobpasoBaHbl AaTYMKaMUM B HampshkeHWe MOCTOSIHHOMO TOKa WM YHUMUUMPOBAHHBIN SMNEKTPUYECKUA curHan
NOCTOSIHHOTO TOKa WM HanpspkeHus. MHdopmauus o nioboM M3 U3MepeHHbIX napameTpoB oTobpaxaercs B
LIMPOBOM BUAE HA BCTPOEHHOM YeTbipexpaspsigHom LN,

Mpu6op cootetcTByeT MOCT P 52931-2008 1 OTHOCKTCS K M3AENWSIM rOCYAAPCTBEHHOW CUCTEMbI NPOMbILLIIEHHBIX
npuGopoB 1 CPeACcTB aBTOMAaTM3aLMN.
Mpubop 3apervucTpupoBaH B locynapCTBEHHOM peecTpe CPeacTB U3BMEPEHUIA.
MprBop MoXeT BbITb NPUMEHEH Ha NPOMBbILLIIEHHBLIX 06BEKTaxX, NOAKOHTPOSbHBIX PocTexHaa3opy.
Mpun6op No3BonsieT BLINOMHSATL crieayoLmne yHKUUM:
* U3MepeHne TemnepaTtypbl UNu ApYroi pusn4eckon BENUYMHLI;
* 06paboTKy BXOAHbIX CUTHAMOB:
— LUmdpoByO MUNBLTPALMIO U KOPPEKLMIO;
— MaclTabupoBaHne yHMULMPOBaHHOTO curHana Ans otobpaxeHus Ha LI dounsunyeckon BenuumHbl;
* perynvpoBaHve namepsiemon Benu4ymHbl no MNiA0-3akoHy nyTem nMnynbCHOrO UM aHanoroBoro ynpasneHus
UK MO ABYXMNO3ULIMOHHOMY 3aKOHY;
* aBTOHacTpoviky [MN[-perynsitopa Ha yCTaHOBMEHHOM 0ObEKTE;
* py4Hoe ynpaeneHune BbIXOAHOM MoLHocTbio MUA-perynaTopa;

* onpegerneHre aBapunHoN CUTyaLuu B Criydae BbiXofa 13MepsieMoro napameTpa 3a 3afgaHHble rpaHuLbl 1
06pbIBa B KOHTYpPE perynupoBaHus;

*» o6HapyxeHune owmbok paboTbl 1 ornpeneneHne NPUYMHbLI HEMCNPaBHOCTY;
* fOCTYN K NapameTpam npubopa no nHtepdency RS-485 aons HacTporikv npubopa nunu permctTpaunm AaHHbix;
* AVCTaHLVOHHOE YNpaBrieHne 3anyCckoM 1 OCTaHOBKOW pPerynvpoBaHus.



2 TexHuueckue XapakTepuUCTUKMN U ycrioBus 3Kcnnyartauuu
2.1 TexHMYECKME XapaKTEPUCTUKH

Tabnuua 2.1 — XapaktepucTuku npubopa

HanmeHoBaHue 3HauyeHue
[nana3oH nepeMeHHOro HanpPsKEHNS MUTaHUS:

HanpskeHue 90...264 B
yacrtoTta 47...63 Ty
MoTtpebnsiemasi MOLLHOCTb He Gonee 6 BA

KonunyecTBo nsmMepuTernbHbIX kaHanos 1

U3mepuTenbHbIA BxoA

Bpemsi onpoca Bxoga He Gonee 1 ¢
BxopaHoe conpoTuBneHne npubopa npv NoaKoyYeHnm
MCTOYHMKA YHUDULIMPOBAHHOTO CUrHana:
TOKa (MpW NOAKMIOYEHUN BHELLHETO NPeLM3NOHHOro 1
Mz0,19
pesucropa) 00Om+0,1%

HanpskeHus He meHee 100 KOm

Bxoa ynpaBneHus (nyck/cton)

BxoaHoe conpoTveneHne npubopa npu NoaKIoYeHUn
MCTOYHMKA YHUPULIMPOBAHHOTO CUrHana:

«3aMKHYTO» ot 040 1 kOm
«Pa30OMKHYTO» 6onee 100 KOm
BbixogHble ycTponcTBa
KonunyecTBo BbIXOAHBIX YCTPOICTB 2




Mpopomkenue Tabnuubi 2.1

HanmeHoBaHue | 3HayeHue

XapakTepucTUKu Koprnyca

'[('Sggflg;:;le pa3mepsbl Npubopa 6e3 anemeHToB (48 % 48 x 102) £ 1 MM
CreneHb 3aLmTbl KOpNyca Co CTOPOHbI NNLEBON NaHenu IP54
Macca npubopa He 6onee 0,5 kr
CpenHui cpok cry6bl 12 net
WHTepdenc ceasu
Tun nHTepdelica RS-485
CkopocCTb nepegayun AaHHbIX 2.4;4,8;9,6;14,4; 19,2; 28,8; 38,4; 57,6; 115,2 kbut/c
Tun kabenst OKpaHupoBaHHas BUTasi napa
Tvn npoTokona nepegayn gaHHbIX OBEH

Tabnuua 2.2 — [laT4MKN U BXOAHble CUrHanbl

[aTunk unu BXogHoM curHan [Ounana3oH namepeHumn 3HauyeHue eanHNLbI Mpepen ocHoBHOMN

Mnaguwero paspsga* npuBeaeHHoON
NorpewHocTn
TC v TN no FOCT 6651-2009

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

50M (a = 0,00428 °C-1) —180...+200 °C 0,1°C

Pt 50 (a =0,00385 °C-1) —200...+750 °C 0,1;1,0°C +0,25 %

500 (a = 0,00391 °C-1) —240...+4750 °C 0,1;1,0°C

Cu 100 (a = 0,00426 °C-1) -50...4200 °C 0,1°C




MpopomkeHune Tabnuubl 2.2

[aTyMK unv BXOOAHOM curHan

[Orana3oH namepeHumn

3HaueHue eaMHULbI

*

MNpepen ocHoBHOW

Mnaguwero paspsga npuBeaeHHoON
norpewHocTn
100M (a = 0,00428 °C-1) -180...+200 °C 0,1°C
Pt 100 (o = 0,00385 °C-1) —200...+750 °C 0,1;1,0°C
100M (a = 0,00391 °C-1) —200...+750 °C 0,1;1,0°C
HectanpgapTuanpoBaHHble TepMmonpeo6pasoBaTeny ConpoTUBIeHUs!
53M (a = 0,00426 °C-1) (rp.23) -50...+200 °C
0,1°C +0,25%
460 (a = 0,00428 °C-1) (rp.21) —200...+650 °C
TepmoanekTpuyeckue npeo6pasosartenu no NOCT P 8.585-2001
TXK (L) —200...+800 °C 0,1;1,0°C
TXKK (J) —200...+1200 °C 0,1;1,0°C
THH (N) —200...+1300 °C 0,1;1,0°C
TXA (K) —200...+1300 °C 0,1;1,0°C
TAN(S) -50...+1750 °C 0,1;1,0°C
TN (R) -50...+1750 °C 0,1;1,0°C +0,5%
TP (B) +200...+1800 °C 0,1;1,0°C
TBP (A-1) 0...+2500 °C 0,1;1,0°C
TBP (A-2) 0...+1800 °C 0,1;1,0°C
TBP (A-3) 0...+1800 °C 0,1;1,0°C
TMK (T) —250...+400 °C 0,1;1,0°C

CurHan nocToOSAHHOro HaNpsHKeHUA

1




MpopomkeHune Tabnuubl 2.2

[aTymk unu BXoQHOW cUrHan [Orana3oH namepeHumn 3HavyeHue equHULbI MNpepen ocHoBHOW
MnagLwero paspsapa* npuBeaeHHON
NOrpewHocTH
-50...+50 mB 0...100 % 0,1;1,0% +0,5%
YHudmumpoBaHHbie curHansi no NOCT 26.011-80
0, . 0,
0..1B 0...100 % 0,1;1,0% £0,5%
0..5mMA 0...100 % 0,1;1,0%
0, . 0,
0...20 MA 0...100 % 0,1;1,0% £0.5%
4..20 MA 0...100 % 0,1;1,0%

APUMEYAHUE
m * MNpwn Temnepartype Bbiwe 1000 1 Hwxe muHyc 200 °C ueHa eguHUUbl MnagLero paspsaa pasHa 1 °C.
e Rioo — Ro
** KoachhmumeHT, onpeaensiemMblii no dopmyne Ry -100 °C| rae R1go, Ro - 3Ha4eHWs cONpOTUBNEHMS
TepmonpeobpasoBaTernsi CONpoTUBMNEHUS MO HOMUHANbBHOWM CTaTU4ECKON XapakTepUCTVIKE COOTBETCTBEHHO
npu 100 1 0 °C, 1 oKkpyrnsiembli 4O NATOro 3HaKa nocrne 3ansTou.

Ta6nuua 2.3 — NMapameTpbl BCTPOEHHbIX BY

0O603HayeHue BY Tvn BbIXOAHOTrO anemMeHTa TexHuuyeckue napameTpbl
BY auckpeTHoro Tuna
P OnekTpomarHuTHoe pene:* Mpn ~250 B (50 nnu 60 My, cos(g) > 0,4);
=30 B:
« M A-perynupoBaHne Tok He Gonee 1 A
* ABYXMNO3MLMOHHOE perynuposaHne | Tok He Gonee 8 A

12



MpopomkeHune Tabnuubl 2.3

O603Ha4eHue BY Tvn BbIXOAHOIO 3NIeMeHTa TexHU4Yeckue napameTpbl

K OnTonapa TpaH3uCTopHasi N-p-n-Tuna MocTosiHHbIN TOK He Bonee 400 MA npu
HanpskeHnn He 6onee 60 B

T Bbixoa Ansa ynpasneHus BHELLHUM BbixogHoe HanpsixeHue 4...6 B,

TBEPOOTENbHBLIM pene NOCTOSIHHbIV TOK He Gonee 50 MA

C OnTtonapa cummcTopHas™* Tok He 6onee 0,5 A*** npu nepemeHHOM

HanpsikeHnn He 6onee 240 B (50 "u)
BY aHanoroBoro Tuna

n LIAI «napameTp — TOK» MocTosAHHBIN TOK 4...20 MA Ha BHeLLHeln
Harpy3ke He 6onee 1 kKOM, HanpskeHve
nutannsa 10...36 B

Yy LIAI «napameTp — HanpspkeHne» MocTosiHHoe Hanpspkenne 0...10 B Ha
BHeLUHel Harpyske 6onee 2 kKOm,
HanpsbxkeHue nutanus 15...36 B

* OnekTpuyeckasi NPOYHOCTb pene nNpu makcumarnbHow Harpyake 106 nepeknoveHui.
** XapaKkTepucTuku npusedeHbl 4ns onTonapsbl, ynpaensoLei MOLLHbIMA TUPUCTOPaMuU.
*** Tpu paboTe CMMUCTOPHOM ONTONAapbl B HENPEPBLIBHOM PEXVME TOK Harpy3ku He MOXET npesbiwaTtb 50 MA.

2.2 YcnoBusA aKkcnnyarauum

MpuBop npegHa3HayeH Ans aKcnyataumMm Npy Crneayowmx yCroBusiX:
* 3aKpbITble B3pbIBOGE30MNacHble NoMeLLeHnst 6e3 arpeccyBHbIX NapoB 1 ra3os;

* Temneparypa okpy»atoLLero Bogyxa ot +1 go +50 °C;

* BEPXHWI Npeaen OTHOCUTENBHON BNaXHOCTV Bo3ayxa: He 6onee 80 % npu +35 °C 1 6onee HU3KMX
TemnepaTypax 6e3 koHaeHcaumu Bnarv;




» aTMocdepHoe aasnenue ot 84 go 106,7 klMa.

Mo yCTOMYMBOCTM K SNEKTPOMArHUTHBIM BO3AEUCTBUSIM UM MO YPOBHIO W3MNyvyaembix paguonomex npudop
cooTBeTCcTBYET 06opynoBaHuto knacca A no FOCT P 51522 (MIK 61326-1).

Mo yCTOMYMBOCTY K MEXaHUYECKMM BO3AENCTBUSM NPU SKCMITyaTauum npubop COOTBETCTBYET rpynne ucnomnHeHus N2
no FOCT P 52931-2008.

Mo yCTONUYMBOCTM K KNMMATUHECKUM BO3AEACTBUSM NPK 3KCMINyaTaLmm npubop COOTBETCTBYET rpynne ncnorHeHns B4
no MOCT P 52931-2008.

NPEQYNPEXOEHUE
TpeboBaHusa B 4aCTV BHELLHUX BO3AENCTBYIOLNX (DAKTOPOB SABMSAOTCA 06a3aTeNbHbIMM, T. K. OTHOCSATCS K
TpeboBaHunaM 6e3onacHOCTu.

3 Mepbl 6e3onacHocTH

OMACHOCTb

A Ha knemmHuke npucyTCTBYET onacHoe AN XWU3HU HanpsixeHue BenuynHon go 250 B. Niobble
nofkntoyeHns k npubopy 1 paboTbl NO ero TeXHUYeckoMy oB6CryMBaHUIO criedyeT NPOM3BOANTL TOMBKO MpU
OTKIOYEHHOM NuTaHuM npubopa.

Mo cnocoby 3aLnTbl OT NOPaXeHUs ANeKTpUYeckuM Tokom nNpubop cootBeTcTByeT knaccy |l no FOCT 12.2.007.0-75.

Bo Bpems akcnnyatauuu, TeXHMYecKoro obcnyxuBaHusi M NOBepku npubopa cnepyeT cobniogatb TpeboBaHMsA
FOCT 12.3.019-80, «[MpaBun akcnnyaTauuy 3NEKTPOYCTaHOBOK NoTpebutenen» u «[MpaBun oxpaHbl Tpyaa npwu
3KCMnyaTaLmu 311eKTPOYCTaHOBOKY .

He AonyckaeTca nonagaHue Bnarn Ha KOHTaKTbl BbIXOOQHOIO pa3bemMa U BHYTPEHHWE 3NMeKTPO3NIeMEeHThbI an6opa.
I'lle60p 3anpeLlieHo ncnonb3oBaTb B arpeCCMBHbLIX cpeaax ¢ coaepXXaHuem B aTMOC(bepe KWUCIOT, LLenoYen, macen
nT. N



4 YctaHoBKa npunbopa wurtoBoro kpenneHus LS

[na ycraHosku npubopa crepyert:

1. MpoBepUTL COCTOSIHKE KOPMyCa: KOPMyC He [OIMKEH
VUMETb MEXAHWYECKNX NOBPEXAEHUN, NULIEBAs NAHENb —
LapanuH, TpeLLWH, rpsi3HbIX NsTeH. MnacTuHa,
3aKpennsatoLLas KHOMKW ynpaBneHusi, JOMKHa NNoTHO
npuneraTb K ULLEBON naHenu npubopa,
BEHTUISILMOHHBIE LLENW JOIMKHbI ObITb YACTbIMK, Ge3
NOCTOPOHHWX NPEAMETOB B HUX. [IPOBEPUTL YNCTOTY U
LIENOCTHOCTb KNEeMM BbIXOAHOTO pa3bema.

2. MoAroToBUTL Ha WWTe yNpaBneHu s ¢ TONWWHOWM naHenm
oT 1 8o 10 MM MOHTaXHbIV BbIpe3 41151 YCTaHOBKU
npubopa B COOTBETCTBUMN C pUCYHKOM 4.2. KOHCTpYyKUWMSA
LmTa JoMmKHa obecneymnBaTth 3aLliMTy OT nonagaHust
BHYTPb NprGopa Bnaru, rpsian U NOCTOPOHHUX
NpeaMEeToB Yepes3 BEHTUMNSILMOHHbIE Wwenu kopryca. B
OJHOM LUUTE MOXET ObITb YCTAHOBMEHO HECKOMbBKO
npu6opos. Mexay HMK crieayeT BblaepXmBaTb
MWUHMMarbHOe paccTosiHue.

3. BctaButb Npnbop B MOHTaXHbIV BbIpE3, MEXAY
nprBopom 1 NULLEBOI NaHenbIo LLKTa yCTaHOBUTb
Pe3nHOBOE YMNOTHEHNE N3 KOMMNIEKTa NOCTaBKU.

4. 3akpenuTb Npubop Ha LWMTe 3aKMMOM C MOMOLLbIO
KpenexHoro xomyTa. [Ins 3TOro Hy>XHO NpoABUHYTb
KpenexHbln XoMyT BAOIb Kopryca npubopa no PucyHok 4.1 — MoHTax npu6opa wutoBoro
HanpasneHuWIo OT KIIeMM K LMTY 1 YCTaHOBUTb €ro B KpenneHus
TakoM MONoXeHuu, YTobbl NULEeBasi naHernb npuéopa
6blna NIOTHO NpdKaTa K LWUTY.

[leMoHTax npubopa crneayeT NPousBoAUTL B 06paTHOM NopsaKe.
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JIMLEBas NaHesb Wwura

PucyHok 4.2 — FabapuTHble pa3Mepbl kopnyca L5



5 MNMopknroyeHne

5.1 PekomeHaauuu no noaKno4YeHUIo

[ns obecneyeHns HaAEXHOCTW ANEKTPUYECKUX COEANHEHWUI PEKOMEHAYETCS UCMOSb30BaTh MeHbIE MHOMOXMUITbHbIE
kabenu, KoHLbl KOTOpbIX Mepea MoAKMoYeHWeM criefyeT TLATeNbHO 3a4UCTUTb, 3anyauTb UMM UCMOMb3oBaTb
kabernbHble HaKOHEYHVKN. TpeboBaHus K Ce4eHUsIM xun kabenen ykasaHbl Ha pucyHke 5.1.

HaKOHEYHUK

L, 05..15um? L, 02..15um? ! 0,2...1,5 MM?
= > =
v
X=7..8Mm
1) OBHOXUMBHBINA 2) MHOTOXWIbHBI 3) MHOTOXMNbHbIN
kabenb Kkabenb kabenb ¢ HaKOHEYHMKOM

PucyHok 5.1 — Tpe6oBaHusA k ceueHUsIM Xun kabenen

O6Lwme TpeboBaHMSA K NIMHUAM COeANHEHWIA:

* BO BpeMms Npoknaaku kabenen cnedyeT BbiAeNUTb NUHUM CBSI3N, COeAMHsoLLMe Npubop ¢ AaT4MKOM B
camMoCTOATENbHYIO Tpaccy (Mnu HECKOSBbKO Tpace), pacrnonaras ee (Mnv ux) oTaenbHO OT CUMoBbIX kabenen, a
Takke oT kabenen, co3aatoLLMX BbICOKOYACTOTHbIE Y MMMYNbCHbIE MOMEXU;
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* NS 3aLLMThbl BXOAOB NpuBopa OT BIUSHUS NPOMbILLIEHHbIX 3NIEKTPOMArHUTHBIX MOMEX NMHUM CBS3W Npubopa ¢
[aT4MKOM CrieflyeT aKpaHUpoBaTh. B kauecTBe akpaHOB MOryT GbiTb MCMOMNb30BaHbI Kak creuuarnbHble kabenu ¢
3KPaHUPYIOLLMMU ONMETKaMM, TaK U 3a3eMIIeHHbIE CTanbHbIe TPYObl NOAXOAALLETO AnameTpa. JkpaHbl kabenei
C 3KPaHMPYIOLLMMK ONMETKaMM CrefyeT NOAKIIOUUTL K KOHTaKTY (yHKLMOHanbHoro 3asemnenus (FE) B wute
ynpasnexus;

* crieqlyeT ycTaHaBnMBaTh (UNLTPbI CETEBBIX MOMEX B IMHUSAX NUTaHWS NpuGopa;

* crepyeT ycTaHaBnMBaTh Uckporacsilme ubTpbl B IMHUSX KOMMYTaLMU CUIToBOro obopynoBaHus.
MoHTupysi cuctemy, B koTopoi paboTaeT npubop, credyeT yunTbiBaTb NpaBuna opraHusaumy 3chdeKTUBHOTO
3a3eMneHns:
* BCe 3a3eMMsoLLMe NUHUM NpoKNafbiBaTb MO CXeme «3Be3fa» ¢ oGecneyeHneM XopoLLero KoHTaKTa ¢
3a3eMIsieMbIM 3reMeHTOM;
* BCE 3a3eMNAoLLME Lieny JOMKHbI BbITh BbINOMHEHbI NPOBOAAMM HAUBOMbLLErO CEYEeHNS;
* 3anpeLyaeTcs 06beanHATL knemmy npubopa ¢ MapkupoBkoit «O6LLas» 1 3a3eMnsoLwme NUHUN.

RS-485 obecneunBaeT co3ngaHue ceTei ¢ KONMMYECTBOM Y3roB (Todek) Ao 256 1 nepedady AaHHbIX Ha pacCcTosiHVE A0
1200 M. B cnyyae ncnonb3oBaHWsi NOBTOpUTENEN KONIMYECTBO MOAKIMIOYEHHbBIX Y3MOB U pacCTosiHME nepefaym MoxeT
6bITb yBenmueHo. [ins coeanHeHnst NpubGopoB NPUMEHSIETCA 3KPaHUPOBaHHas BUTasi Napa NPOBOAOB C CEYEHUEM He
meHee 0,2 MM2 1 NOroHHOW eMKOCTbto He 6onee 60 nd/m.

5.2 MepBoe BKNO4YeHNE

OMACHOCTb
A Mocne pacnakoBku npudopa creayeT y6eamTbesi, YTo BO BPEMSI TPAHCNIOPTUPOBKYM NpUBop He Bbin
NOBPEXAEH.

Ecnu npnbop Haxoauncsa anvTensHoe Bpems npu Temneparype Hike MuHyc 20 °C, To nepep BKITIOYEHWEM U HAaYanom
paboT HeobxoAMMO BbiAepXaTk ero B MOMELLEeHWN C TemnepaTypol, COOTBETCTBYIOLIe paboyemy auanasoHy, B
TeyeHne 30 MUHYT.



[ns nopkntoyeHns npubopa crnegyer:
1. MoakmioynTb NPMOOP K UCTOYHUKY NUTaHUS.

BHUMAHUE
Mepen nogayei nuTaHus Ha Npubop crneayet NPoOBEPUTL NPaBUNbHOCTb NOAKITIYEHUS HANPSHKEHUs!
NUTaHUA U €ro YPOBEHb.

2. MoAKNoYUTL NUHKUKM CBSA3M «MPUBOP — AATYMKM» K NepBUYHBIM Npeobpa3oBatensm 1 Bxogam npucopa.

3. MopaTb NnuTaHue Ha npudop.

4. HactpouTtb npunéop.

5. CHATb NuTaHue.

5.3 HasHayeHue KOHTAKTOB KNIeMMHMKa

HaaHayeHne KOHTaKTOB KIeMMHbIX KONoAoK Npubopa NpuBeAeHo Ha pucyHke 5.2.



Bxog 1 Bxog 2
RS-485 yHMBepCéEJl'IbeIIZ I'chx/gTon

1231 2 3
112]13[4a]5[6[7]8

16]15[14[13[12[11110] 9
b3 2 1,321

Cetb Bbixog1  Bbixog 2
~90...245B

PucyHok 5.2 — O6wwan cxema nogkniovyeHna TPM101

5.4 NopgkntoyeHue no nHtepdency RS-485
WHTepdeiic cBsian npedHasHavyeH ANs BKOYeHUs npubopa B ceTb, OpraHM3oBaHHYyK Mo craHdapty RS-485.
Wcnonb3oBaHue npubopa B cetn RS-485 nossonser:
* cobupaTb AaHHble 06 N3MepPSEMbIX BEMUYMHAX U XOAEe PErynnpoBaHns B CUCTEME AUCNIETYEPU3ALINY;
* YCTAHOBUTb NapameTpbl Nprubopa 1 AUCTaHLMOHHO YNPaBnsTe C MOMOLLbIO NporpaMmbl «KoHdurypatop
TPM101 TPM2xx».

Bce npubopbl B CeTU COeOMHSIIOTCA B MOCMeOOBaTeNbHYIO LUMHY, CM. pucyHok 5.3. [nA kavecTBeHHOW paboTbl
npvemonepeaaTymkoB U NpeaoTBPALLEHUS BIWUSIHUS NMOMEX Ha KOHLUAX NWHUM CBS3W AOMKeH BblTb cornacyrowmi
pesucTtop ¢ conpotueneHvem 120 Om. Peanctop cneayeT noakntodaTs HenocpeacTBEHHO K knemmam npubopa.
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RS-232

TPM101 TPM138 8 AC3
[1]2] [A]B] [B]A] B[A
B A A( HB B( wA B/L«:»-’\A
RCOI’H F{COITI
RS-485

PucyHok 5.3 — NoakntoyeHne npuéopoB no cetn RS-485

Mpubop nopkntovaetca k MK yepe3 apantep uHTepdenca RS-485-RS-232, B kayecTBe KOTOPOro MOXET ObiTb
ncnonb3osaH agantep OBEH AC3, AC3-M unu agantep RS-485-USB AC4.

NPEAYNPEXAEHUE

ApanTep uHtepderica OBEH cogepxuT cornacyowmin peaucTop conpoTmsneHnem Reom = 120 Om.
Ons pabotbl no uHTepdericy RS-485 cneayeT BbINONMHUTL COOTBETCTBYIOLLME COEAMHEHWUS W 3adaTb 3HaYeHUsi
napameTpoB CeTu.
[ins opraHusauum obmeHa AaHHbIMU B ceTu Yepes nHTepdeiic RS-485 Heobxoamm Mactep ceTn, OCHOBHast hyHKLMSI
KOTOPOro — WMHULMMPOBaTb OBMEH JaHHbIMU Mexay oTnpaBuTenem W nonyyatenem. B kayectBe MacTepa ceTu

cnepyet ucnonb3osatk MK ¢ noakntoveHHbIM agantepom OBEH unu npubopsl ¢ dyHkumen Mactepa cetn RS-485
(Hanpumep, MK n gp.).

Mpubop moxeT paboTaTb B pexxvme Slave no npoTtokony obmeHa gaHHbIMM OBEH.
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5.5 NMNopgkniovyeHne faTYMKOB

5.5.1 O6bwue cBegeHnA

BxoaHoe usMepuTernbHoe ycTpoiicTBo 1 B npubope SIBMSIETCS yHMBEPCAmbHbIM, T.€. K HEMY MOXHO MOAKIoYaTh
niobble nepBuYHbIe NpeobpasoBaTenu (4aTynkv) U3 nepeudncneHHblx B mabnuye 2.2. K Bxogy 2 (Bxod ynpasneHus)
MOXeT BbITb NOACOEANHEH KNHOY NSt 3anycka/ocTaHOBa NpoLecca perynpoBaHus.

NPEAYNPEXAEHUE

(D [ins 3awuTbl BXOAHbIX Lienei npubopa oT BO3MOXHOro npobosi 3apsaamy CTaTMHeCcKoro anekTpuyecTBsa,
HaKOMMEHHOTO Ha MUHUSAX CBSI3N «NPUBOP — AATUYMKY, Nepes NOAKMIOYEHNEM K KNEMMHUKY Npubopa nx unbl
cnepyert Ha 1...2 cekyHAbl COeANHUTL C BUHTOM (bYHKLIMOHanbHoro 3a3emnenus (FE) wura.

Bo BpeMsi NpoBepKkW UCMPaBHOCTU AaTtyuka W JIMHAW CBA3W CriedyeT OTKMIOYUTb NpuBop OT ceTu nutaHus. YTobsbl
n3bexatb Bblxofda npmbopa u3 CTposi Npy «NPO3BOHKE» CBA3EN CriedyeT UCMOoNb30BaTb M3MepUTerbHbIe YCTPOCTBA C
HanpskeHueMm nuTaHusi He Gonee 4,5 B. B crniyyae ucnonb3oBaHns 6oree BbICOKMX HaNPsKeHU NUTaHWUs yCTPOMCTB
cnepyet oba3aTenbHO OTKNIOYUTL AATUKK OT npubopa.

MapameTpbl NMMHUM coeanHeHUs Npubopa ¢ AaT4nkoM NpuBeaeHsl B mabnuye 5.1.
Tabnuua 5.1 — MapameTpbl NMHUK CBA3U NpubGopa ¢ AaT4yMKaMu

Twn paTyunka n;r::g::::’ C::::;rg;?::e WcnonHeHune nuHum
Gonee
o 15 |moexponoaian nposona pasion
™ & I e
z:z%zﬂ:z?: ig:: 1 curkan 100 100 [ByxnpoBogHas
anen RocromOr 10K 100 5 Deyxnposoaias
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NPEAYNPEXOEHUE
Ha cxemax nogknioyeHns BMECTO HOMepa BXOAa (BbiIxoda) ykasbiBaeTcsa X (Hanpumep, X-1).

O

5.5.2 NoakntoyeHmne TC no TpexnpoBogHOM cxeme

TC Bxoa X-1
t,°C Bxop X-2

Bxop X-3

PucyHok 5.4 — TpexnpoBoAHas cxema nogknioyeHus TC

B npuGope ncnonb3ayetcs TpexnpoBogHas cxema nogknoyerus TC.

[onyckaetcs coeanHeHne TC ¢ npubopom Mo ABYXMPOBOAHOW IMHUM TOMbKO C 0OA3aTenbHbIM BbINOMHEHMEM
onpeaeneHHbIX YCroBUiA (CM. pasaen Huxe).

5.5.3 NoakntoyeHne TC no AByXNpoOBOAHON CXeme
COG,CI,I/IHﬂTb TC ¢ FIpI/IGOpOM no ,ElByXI'IpOBO,D,HOIZ cxeme cnenyer B Cliyv4ae HEBO3MOXXHOCTU UCNONb30BaHUA
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TPEXMNPOBOAHOW CXeMbl, HaNpUMep, Npu ycTaHoBke Npubopa Ha o6bekTax, 060pyAOBaHHBIX PaHEE MPONIOXKEHHbIMU
[IBYXNPOBOAHLIMU MOHTaXXHbIMW Tpaccamy.

[inA KoMMneHcauunm napasuTHOrO COMPOTMBIEHUS MPOBOAOB

cnepyer:

. Mepen Hayanom paboTbl yCTAHOBUTL NEPEMbIYKU MEXAY
KoHTakTamun Bxog X-1 1 Bxog X-2 knemmHuka npubopa,
a ABYXNPOBOAHYO NHMIO NOAKIOYNTE K KOHTaKTaM
Bxog X-2 n Bxog X-3 cOOTBETCTBEHHO.

2. MoakntounTb K NPOTUBOMONOXHBLIM OT NPpUGopa KoHLaM
TIMHUM CBA3U «TEPMOMETP-NpuGop» BMecto TC marasuH
COMPOTUBMEHWMI C KNACCOM TOYHOCTM He Gonee 0,05
(Hanpumep, P4831).

3. YcTaHOBWTb Ha MarasvHe CONpOTUBEHWIA 3HaYeHe,

paBHoe conpoTtuenennto TC npu Temnepartype 0 °C (B 3aBMCMMOCTM OT TUMa AaTyuka).

Mopatb Ha npubop nuTaHue.

Yepes 15-20 cekyHp, No nokas3aHWsM LiMchpOBOro MHAVKaTOpa ONpeaenuTh BENMUYMHY OTKMOHEeHUS

Temnepartypbl ot 0 °C.

6. BBecTu B namsaTb NpuGopa 3HaueHve KoppeKLn CABUT XapaKTepUCTMKK 5H, paBHoe no BenuuuHe
nokasaHusm npmbopa 1 B3ATOe C NPOTUBOMONOXHbBIM 3HAKOM.

7. MNepeBecTy NpUGOP B pEXNM M3MEPEHUSI TEMNEepaTypbl U y6eauTbesi, YTo ero nokasaHus paeHbl 0,0 £ 0,2 °C,
4YTO6bI NPOBEPUTL NPABUIILHOCTL 3afaHust KOPPEKLINN.

8. OTKMoUNTb NUTaHUe NpuGopa, OTCOEANHNUTb MUHMIO CBSI3W OT MarasnHa ConpOTUBIIEHUI U NOAKIMIOYNTL ee K
TC.

Bxop X-1
TC
Bxop X-2
e X0%,
Bxop X-3

-

PucyHok 5.5 — [iByxnpoBoaHas cxema
nogknioyeHus TC

o &
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5.5.4 NMoakntoueHue Tl

TN k npubopy cnepyeT NoaknovaTh C MOMOLLbLIO creumanbHbIX
KOMMEHCaLMOHHbIX (TEpMO3NEeKTPOAHbIX) nNpoBOAOB,
M3rOTOBMEHHBIX M3 TEX Xe Ccamblx matepuanos, 4to u TII.
Honyckaetcs wucnonb3oBaTb NpoBoja M3  MeTannoB  C
TEPMOJNEKTPUYECKUMM  XapakTEPUCTMKaMK,  KOTopble B
avanasoHe Temnepatyp ot 0 go 100 ° C aHanoruyHbl
XapakTepuctukam matepuanoB anektpogos TI. CoeauHsis
KOMMeHcaunoHHble nposoga ¢ Tl u npubopom cnedyet
cobniogate nonsipHocTb. B crnyyae HapylieHun ykasaHHbIX
YCMOBWIA MOTYT BO3HWKATb 3HAYMUTENbHblE MOrPELUHOCTU Mpu
N3MepeHuu.

BHUMAHUE
A Pa6ounii cnaii Tl gorkeH BbITb 3N1eKTpUYeckn
V30MMpoBaH OT BHeLLHero o6opyaoBaHus!

n
paboumii *
cnan —
JaT4NK
Temneparyphl — |

XONOAHOro cnas

PucyHok 5.6 — Cxema noakntoyeHus

Tepmonapbl

B npubope npegycmoTpeHa cxema aBTOMAaTMYECKOW KOMMeHcauun TemnepaTtypbl cBoO6OAHbIX KoHUoB TI. AaTtymk
TemnepaTypbl «XONOAHOTO crasi» YCTaHOBMNEH PSAOM C KIEMMHUKOM npudopa.

5.5.5 MopgknioueHne aHaANoroBbIX 4aTYNKOB

MoaknioyaTb 4aTyYMK MOXHO HEMOCPEACTBEHHO K BXOAHLIM KOHTakTam npuéopa.
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HenpaswbHO! npasuibHo!

PVICyHOK 5.7 — NoaknioyeHWe AAaTYMKOB C BbIXOAOM B BUAE TOKa Unum HanpsxeHus

BHUMAHUE

A MopakntovaTb AaTumMkK ¢ BbixoaoM B Buae Toka (0...5,0 MA, 0...20,0 MA nnmn 4,0...20,0 MA) cneayeT Tonbko
nocre yCTaHOBKM LLYHTUpYtoLLero peaunctopa ¢ conpotueneHnem 100 Om (gonyck He 6onee 0,1 %),
KOTOPbIN criefyeT NOACOEAUHATL B COOTBETCTBUM C pucyHKOM 5.9. BbiBof, peancTopa AoMmKeH 3aBoAUTLCS C
TOW e CTOPOHbI BUHTOBOW KIIeMMbl, YTO M NPOBOA OT AaTuvka. B cnyyae ncnonb3oBaHusi npoeoga ¢
ceveHnem Gonee 0,35 MM, KOHeL, NPOBOAA U BbIBOZ, PE3NCTOpa CrieflyeT CKpYTUTb Unu CnasTb.
HeBbInonHeHne 3TOoro TpeGoBaHMA MOXET NPUBECTU K NPONafaHMIoO KOHTaKTa MeXAay BbIBOAOM
pe3ncTopa u Knemmbl, 4To NoBreYeT NoBpexaeHe Bxoaa npuéopal
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PucyHok 5.8 — Cxema noakno4eHUA akTUBHOro PucyHok 5.9 — Cxema noaknoyeHUsi nacCUBHOIo
AaTyuKa c BbIXOAOM B Buae HanpsikeHus —50... AaTyuKa ¢ TOKOBbIM Bbixogom 0...5 MA unu 0

50 MBunn 0...1B

(4)...20 MA Rw =100 0,1 Om

5.6 MNopgknioyeHue K BXxoay ynpaBneHus (nyck/cTon)

PerynvupoBaHve MOXeT 3anyckaTbCsli M OCTaHaBMMBaTbCH C
MOMOLLbI0  BHELUHEW KHOMKW. 3amyck perynsitopa  MOXHO
nporpaMMHO 3ajaBaTb Kak Ha 3aMblkaHWe, Tak U Ha
pa3MbikaHue Krioya.
Kntou cneanyet nopgcoeanHsATs kK Bxoay 2 npubopa.
Tornyeckoe cocTosiHNE Knoya COOTBETCTBYET ero
3MEKTPUYECKOMY COMPOTUBIIEHUIO:

* «3amkHyTO» — OT 0 8o 1 KOM;

* «pa3oMkHyTO» — 6onee 100 kKOm.

KHonka
Myck/Cton L

PucyHok 5.10 — MoacoeanHeHue knioya

anI HecobnoaeHUn aTnx yCJ'IOBVIﬁ BO3HUKAET HeonpeaeneHHOCTb COCTOSAHUSA AONONHUTENbHOIo BXoaa.
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5.7 MopakntoyeHune Harpy3ku k BY

BcTpoeHHble  BbIXOAHbIE  YCTPOWCTBa (BY) npegHasHadeHbl ONA  nepejadn  ynpaendawwero curHana Ha
MCMOMHUTENbHbIE MEXaHN3Mbl UNW ANS Nepefayy AaHHbIX Ha perncTpupyoLlee yCTponCTBO.

B pexume TMW[-perynnpoBaHnsa OCYLLECTBMSAETCA MMMyNbCHOE YynpasneHve no npuHuuny WWM c nepuogom
cnegoBaHUs UMMNYNbCOB Ten U AMUTENBHOCTLIO KaXXAoro nmnynbca Di= Y- Ten.

BY AMCKpeTHOro Tvna Ucnosnb3yeTcst Ans YNpaBneHust UCNOMHUTENbHBIM MEXaHU3MOM MPU PerynupoBaHnu unv ans
YNpaBneHusi  CUrHanuaupylowmM  yCTpoicTBOM. Harpy3ka  (BKMOYEHWE/BbIKMIOYEHWE) — ynpaBnsieTcss  nnbo
HenocpeAcTBeHHO, NGO Yepe3 Goree MOLUHble YNpaBnsiolMe dMEMeHTbl, Takue Kak ryckaTenu, TBEpPAOTENbHbIe
pene, TMPUCTOPbI UMW CUMUCTOPbI.

BY aHanoroeoro Tuna B npubope — a1o LIAI, koTopeblit (hopMupyeT TokoByto neTnio 4...20 MA unu HanpsixeHve 0...10
B. BY ocyuiectenser aHanorosoe ynpasneHve Bo Bpems MNA-perynupoBaHus unv nogaeT curHan Ha yCTPOWCTBO,
pervcTpupytoLlee KOHTPONIMpyEMYIo BEMIMUMHY B TEYEHME MpoLecca perynupoBaHusi, 1, kak NpaBusio, UCNosb3yeTcs
ONS ynpaBneHnsl anNeKTPOHHbIMU perynatopamu MoLHocTu. [Mpyu aHanoroBom ynpaeneHWn BbIXOAHOW curHan (Tok/
HanpsikeHune) LIAM nponopuuoHaneH 3Ha4eHuIo BbIXOAHOIO CUrHana perynsaropa.
Bo Bpems paboTbl B pexume permctpatopa npubop BbINOMHAET cneayowme yHKLMN:

* CPaBHMBAET BENWYMHY Ha BXOAE C 3aaHHbIMU 3HAYEHUAMMU;

* BblJ@eT Ha cooTBeTCTBYoLLee BY aHanorosbivi curHan B Buae toka 4...20 MA nnu HanpspkeHns 0...10 B;

* nofaet curHan ¢ BY Ha camonucel, unu Apyroe peructpupytoLlee yCTponCTBo.

K peructpupytolmmM ycTpocTBam OTHOCSTCS: camonucubl, 6noku cbopa AaHHbIX HA OCHOBE MepCOHasbHbIX WUNn
NPOMBILUNEHHbIX KOMMbIOTEPOB, ApyrMe KOHTPOMfepbl C BO3MOXHOCTBIO 3amucy UM AanbHeillen nepepayv
MHpopmaumu.

B npubope Ha BY1 moxeT ObiTb MoOgaHO TOMbKO 3HaYeHUE BbLIXOAHOMO CUrHana perynsitopa, Ha BY2 — curHan
KomnapaTtopa, yctpoictea «LBA» (ansa BY2 guckpeTHoOro Tuna) unv 3HayeHue U3MepeHHOW BenuuuHbl (ans BY2
aHanorosoro Tuna).

Ll,envl BbIXOOHbIX 3N1IEMEHTOB, KakK KI4YeBbIX, TaK U aHanoroBblX, MUMEKT ranbBaHNYECKYl0 U30NALUKD OT CXEeMbl
npmﬁopa. MckntoueHune coctaensier Bbixod « T» ansi ynpasreHusa BHELWWHUM TBePAOTENbHbIM pene.
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5.7.1 NopkniovyeHune Harpysku k BY Tuna P
Cxema nogknioyeHus Harpysku k BY tuna P npuBegeHa Ha
pucyHke 5.11.

5.7.2 NoakntoveHune Harpy3ku k BY Tuna K
TpaHsucTopHas onTonapa MNpUMEHSIeTCs, Kak npasuno, Ans
ynpaBneHns  HWU3KOBOMBTHBIM  3NIEKTPOMAarHUTHBIM -~ Unn
TBepaoTenbHeiM pene (4o 50 B nocTtosiHHoro Toka). YToObI
TPaH3NCTOpP He BbIWEN U3 CTposi M3-3a GonblIoro Toka
caMouHAYKUMK, crnepyeT yctaHoBuTb avoa VD1 napannensHo
obmoTke BHeluHero pene P1.
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\C Bbixog X-1
Bbixog X-2

Boixoa X-3

K Harpyake

PucyHok 5.11 — Cxema noaKnoYeHUs Harpy3ku
k BY Tuna P

vo1]_

@ Boixop X-1
Boixop X-2

1w

PucyHok 5.12 — CxeMa noaknto4eHUsi Harpysku
k BY1 Tuna K




5.7.3 NopkniovyeHune Harpyskm Kk BY Tuna T

Bbixog «T» ncnonb3yeTcda Ana noAKnYeHUsa TBepAoTellbHbIX perie, pacCYUTaHHbIX Ha ynpasrieHne MNOCTOAHHbIM

HanpsikeHuem 4...6 B ¢ Tokom ynpasneHus He 6onee 50 MA.

BHyTpu BbIXOZAHOMO anemeHTa ycTaHaBnuBaetcs
OrpaHN4uUTenbHbIR pe3ncTop Rorp HOMUHanom 100 Om.
Bbixoq BbINOMHEH Ha OCHOBE TPAH3WCTOPHOIO KItoYa N-p-n-Tuna
1 MeeT iBa COCTOSAHMS:

¢ 0...1 B — HM3KMNIN NOrMYECKUIA YPOBEHD;

*4...6 B — BbICOKUIA NNOrMYECKNI YPOBEHb.

BHUMAHUE
A [nuHa coeaunHnTensHoro kabens Mexay NpuGopom ¢
BbixofoM T v TBEpAOTENbHLIM pene He JorkHa

npesbiWwaTb 3 M.

5.7.4 NopakntoyeHne Harpy3ku k BY Tuna C

A

Bbixog X-1
100 Ow A
Bbixog X-2
+6B
Bbixog X-3

TeepaoTensHoe
pene

PucyHok 5.13 — CxeMa noaknto4yeHuUsi Harpysku
kBY tnaT

OI'ITOCI/IMI/ICTOp BKINOYaeTCcAa B Uenb YynpaelieHUs CUIIOBOro CUMUCTOpa 4epes OFpaHI/ILII/IBaI'OLLlVIVI pe3uncTop R1.

3HayeHne COMpOTUBNEHUA PE3UCTOPa onpeaendeT BeNiM4nHa ToOKa ynpaBrieHusa CMMnUcTopa.

. Buixog, X-1
Bbixop X-2

®daza

47..68 Om

C1
0,1 Mkd x 630 B

R Harp.

PucyHok 5.14 — Cxema nogknioveHus cunosoro cumuctopa k BY tuna C
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OnNTOCUMUCTOP MOXET TakkKe ynpaBnsTb Napor BCTPEYHO-MapannenbHo BKMoYeHHbIX TupuctopoB VS1 u VS2. [ina
npefoTBpalleHnsi npobosi TUPUCTOPOB M3-3a BbICOKOBOMBTHLIX CKAYKOB HAamMpshKEHWs B CETU K WX BbIBOAAM
pekomMeHayeTcst noaknoyaTb unetpytoyto RC-uenoyky (R2C1).

Paza

R2
~J
47..68 OM[ ™

VSIV T ANvs2
:@_—r Boixop X-1 R1 T
Buirop X2 01 X630 B
N

R Harp.

PucyHok 5.15 — Cxema BcTpeuyHo-napannenbLHOro NoAaknio4eHnus AByx TupucTopos k BY Tuna C

5.7.5 NopakntoueHue Harpy3ku k BY Tuna U
insa pa6oTbl LLAM «napametp — Tok 4...20 MA» UCMONb3yeTCs BHELUHUA UCTOYHUK NUTaHUS MOCTOSIHHOIO TOKa.

HomuHanbHOe — 3HayeHWe  HanmpsKeHUs  paccuuTbiBaeTcs +U
cnenaytoLmm o6paszom: n
Un.min = 10 B + 0,02 A - Ry — MUHUManbHOE AOMYCTUMOE 4 L12A0I'I Al Buixon X-2 Ry
HanpshKeHWe NCTOYHKKA NuTaHus, B - CUM Boxog X-1[ —T—F+—o-U,
Un. max = Un min + 2,56 B — mMakcumanbHoe JonycTumoe 14=4...20 MA

HanpsbkeHWe NCTOYHKKa NuTaHus, B,
rae Ry — conpotusnenue Harpysku LAT, Om.

: BHUMAHUE

PucyHok 5.16 — MogknioyeHue k BY Tuna U

BHeLUHWIA NCTOYHKK NUTaHWS 1 npubop pekoMeHAyeTCst NOAKMIYATh K OAHOW NUTAOLLEN CETU.
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Ecnu no kakoin-nmbo npuunHe HanpshkeHne UCTOYHUKa NUTaHUs
LIAM  npesbliaer pacyetHoe 3HadeHne Un  max, TO
nocneaoBaTeNlbHoO € Harpyskoii  HeobXOoAMMO  BKMHOYUTb
OrpaHNYUTENbHLIN PE3NCTOP Rorp.

C Bbixog, X-2 ————o+U;
Bbixop X-1 —{—+{—+o—|
Rop R

LAN
4..20 MA

n

ConpotueneHune Rorp paccunTbiBaeTcs no hopmynam:

PucyHok 5.17 — Moaknioyenve k BY Tuna ¢

orpaHu4YMBarOLMM pe3ncTopomMm
Rorp.miu < Rorp < Rorp.max

(5.1)
U, — U,
Rorp.min = “17““‘3)( (5.2)
nam.max
Uy — Unmi
Rorp.max _ 1} .min (5.3)
L. max

rae Rorp — HOMUHaNbHOE 3HaYeHMe orpaHMunTenbHoro peamcropa, KOwm;

Rorp.min — MUHMManbHOE AOMYCTUMOE 3HaYeHNe OrpaHNYUTENBHOTO peancTopa, kOwm;
Rorp.max — MakcumManbHoe JonyCTUMOe 3HaYeHVe OrpaHNYMTENbHOrO pesncTopa, kKOm;
lyan.max — MakCMmanbHbI BbIxogHoOW Tok LIAT, MA.

BHUMAHUE
A HanpspkeHne ncrouHmka nutanuns LIAT He fomkHO npeBsbiwaTth 36 B.
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5.7.6 NopkniovyeHune Harpysku k BY Tuna 'y

Onsa paboTbl ¢ Harpyskoii BY Tuna Y cnepyet nogknmioumtb K
BHELHEMY  WCTOYHWKY MNWUTaHWSi  MOCTOSIHHOTO  Toka C
HanpsieHvwem Un B ananasoHe ot 15 go 32 B.

ConpotuBneHue Harpy3ku Ry, nogkntovaemont k LIAM, gomkHo
ObITb He MeHee 2 kKOMm.

2 BHUMAHUE

HanpspkeHne nctovHuka nutanus LA He gomxHO
npesbiwarb 36 B.

6 OkcnnyaTtauus
6.1 MpuHUMN pa6oTbl

dyHKUMOHaNbHas cxema npubopa npueeaeHa Ha pucyHke 6.1.
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< S | Bbixog X-2
= M

< 1 Buixog X-1 ! 0 g Uy,

PucyHok 5.18 — Cxema nopgknioveHuUs Harpy3ku
kBY tunay



TPM101 Bnok 06paboTkn AaHHbIX
r
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| FoFE cuUrHanu3aums
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noon 33/1aHHble
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I LBA - 06pbiB | mn perucTpaLus
I perynpoBaHmst | 5 Lenn 1 4% 1
| : perynupoBanus] || | :
| . ' [Ress
b e

PucyHok 6.1 — ®yHKuMoHanbHasa cxema npubopa

Mpn6op conepxuT:
* YHMBEpCanbHbIii BXOA AMst NOAKMIOYEHUs MEPBUYHBIX NpeoGpasoBarenen (AaT4ymnkoB);
* [OMNONHUTENbHBIN BXOZA AN ANCTaHLMOHHOIO YNpaBneHust NpOLECCOM PEryNpPOBaHNS;

* 6rnok 06paboTKM AaHHbIX, NPefHa3HAYeHHbI AN LMMPOBOM UNbTpaLmmn, KOPPEKLMK, PETUCTPALIMN U
perynupoBaHus BXOOHOW BEMWYMHbI 1 BKIOYatoLLMiA B cebs ycTponcTBa cUrHanmsaumm;

* 1Ba BbIXOAHbIX ycTpoiicTBa (BY), KOTOpbIE B 3aBUCUMOCTH OT UCMONMHEHUs NpuGopa MoryT BbITb KMHOYEBOro Unu
aHarnoroeoro Tmna;
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* uHTepdeiic RS-485 (npotokon OBEH);
* ABa LUMMPOBbIX MHAMKATOPA AN OTOOpaXeHWst perynupyemoi BEeNUYuHbI 1 ee YCTaBKH.

6.2 YnpaBneHue u MHAMKaLumA

Ha nuuesoit naHenn npubopa pacrnonoXeHbl 3fIeMeHTbl HAMKALMM U YNpaBreHus:
* 1Ba YeTbIpexpaspsiaHbIX CeMUCErMeHTHbIX LIW;

* BOCEMb CBETOANOAOB;
EILJE
o0 0 H
0.0:6.0 o

¢ TPU KHOMKWN.
‘' o Y’

6888
[] (AN [
_
A A4 nror
—O—0O——_-

TPM101 UBEH

PucyHok 6.2 — IluueBasi naHenb npu6opa

35



Ta6bnuua 6.1 — HasHauyeHue LA

OTobpaxaemas MHgopMauums
Pexwum akcnnyaTtauuu npubopa — —
BepxHuit nHaukaTop HwxHuin nuaukaTop
Pa6ota Tekyllee 3Ha4eHne nsmepsiemon 3HaueHue ycTaBku
BENUYUHbI
Hactporika Ha3BaHne napameTpa HacTpoWku 3HayeHne napameTpa HaCTPOWKN
MeHto Hapnuch «nEnly Ha3aBaHvie rpynnel napameTpos
Asapus O60o3HajeHne ownbkn 3HaueHne ycTaBku

Ta6nuua 6.2 — HasHayeHue cBeTOANOA0B

CseTtopuop CocTosiHue 3HauyeHue
K1 Csetutca BY1 B cocTosiHum BKITKOYEHO (Tonbko ans BY
[NCKPETHOro TMna)
K2 Ceetutcsa BY2 B coctosHun BKINMKOYEHO (Tonbko ansa BY
OWNCKPETHOro Tuna)
AL Mwraet Bbixoa perynupyemoii BeNuunHbl 3a 3agaHHble npegenbl
LBA Muraet OB6HapyxeH 06pbIB B Lieny perynnpoBaHuns
cTon Ceetutcst Perynatop octaHoBneH
Mwraet OcTaHoBKa perynatopa npousoLuna us-3a asapuv LBA
Wnu annapatHon owmnbkn
AH Ceetutcs BbinonHeHne aBTOHACTPONKKN, CBETOANOL, OTKITHOHaETCH
npv yaa4yHoM 3aBepLUeHn
Mwraet ABTOHacCTpoViKa 3aKkOH4YeHa Heyaa4YHo
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MpopomkeHune Tabnuubl 6.2

CeeToguopg CocTtosiHue 3HauyeHue
RS BkniovaetcaHa 1 ¢ Mepepava gaHHbix MK no RS-485
PYY CeeTutcs Pexwm pyyHoro ynpasneHus BbixogHbIM curHanom MNiAQ-
perynsitopa

Ta6nuua 6.3 — HasaHaueHue KHOMNOK

Pexum
KHonka aKcnnyaTaumm Ha3HauyeHue
npubopa
Pa6ota Bxopg B MeHto (HaxaTue > 3 c¢)
MeHio Mepexopn k HACTpoKKe NepBOro NapameTpa rpynnbl.
Ecnu otobpaxkaeTcs rpynna LusF, To NPOUCXOAMUT BbIXO4 U3 MEHIO.
Hactpowika KpaTkoe HaxaTtue:
* Nepexof K criepytoLemy napameTpy rpynnbl;
Haxatue > 3 c:
* BbIXOZ, B MEHIO K Ha3BaHMio rpynnbl
Pa6oTa YBenunyeHne/yMmeHbLLeHNe 3HaYeHNSA YCTaBK/ Ha HKHEM
@ uHgukaTope
@ MeHto Bbi6op rpynnel napameTpos
Hactporika YBenunyeHvne/ymeHbLLEeHVe 3HaYeHNs napameTpa (Ans u3MeHeHusi ¢

YCKOPEHMEM 3aXKaTb KHOMKY)

I'Iepexo,q K YCTaHOBKe Kofa AocTtyna
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6.3 3anyck/ocTaHOBKa npouecca perynmpoBaHusi

Mpouecc perynupoBaHnsi MOXET GbITb 3anyLLEH N OCTAHOBIEH CreAyOLLMMU crocobamm:
* UI3MeHeHWeM 3HauYeHUsi napameTpa r-5:
— rlin — perynsitop pa6oTaer;
— 5kaP — perynsaTtop octaHoBneH, ceeTutcs ceetoauog CTONM.

NPEAYNPEXOEHUE
@ Ecnu ocTaHoBka perynsatopa npousoLuna us-3a asapuu LBA unu annapartHoi owmbku,
ceetoanoa CTOIN muraer.

* UBMEHEHWEM COCTOSIHWS KITHoYa Ha AOMOMHUTENBHOM BXOAE, ECNY 3a4eiiCTBOBaHa COOTBETCTBYOLLAA (OYHKLMS
[LOMOMHUTESNBLHOIO BXOAA;

* COOTBETCTBYHOLLEV KOMaHAOW OT YNpaBnsioLLero ycTponcrea B cetn RS-485.

6.4 BknroueHue u pabota
Bo Bpema paﬁOTbI an60p npoBepseT UCNPaBHOCTb NOAKIMTKOYEHHbIX OAaTYMKOB. ABapI/IVIHbIMVI cutyauusamMun no Bxony
CYMTaKOTCA creagyrouine:

* BbIXOA U3 CTPOS AaTymnka (06pbIB Unu kopoTkoe 3ambikaHve TC, 06pbiB TI unu yHUMUMPOBaHHOTO AaTymMKa);

* BbIXOA, U3MePSIEMON BENWYUHBI 3@ AnanasoH nsmepeHns (cM. mabnuuy 2.2).

|_|pl460p ynpasnsgeT BHELWHUM UCMONHUTENbHbIM yCTpOIZCTBOM B COOTBETCTBUU C 3aaHHbIMU pexumamun pa6OTbI.

Bu3yanbHbiii KOHTpoOnb Hag paboToi BY B pexume perynmpoBaHusi MOXHO OCyLLecTBNsTbL No cBetoamoaam K1 n K2,
pacnonoXeHHbIM Ha NULEBOW maHenu npubopa. B 3aBucumoctn oT Buga BY cooTBeTCTByHOLWMIA €My CBETOAMOA
pabotaet no-pasHomy.

[ns BY OuckpeTHOro Tuna cBevyeHue cBeTogmopda curHanuavpyet o nepesoge BY B coctosiHne «BKIMKOYEHO», a
noracaHue — o nepesoge B coctosiHne «OTKIMKOYEHO».

[na npubopos ¢ BY aHanoroBoro tuna ANMTENbHOCTb CBEYEHWS CBETOAMOAA 3aBUCUT OT MOLLHOCTW BbIXOAHOIO
curHana. lMNpu MUHMManNbHOM BbIXOOHOM curHane Toka 4 MA (Hanpsbkennss O B) cBetoguop noraweH, npu
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AanbHenWweM yBEnMYeH MOLLHOCTU CUrHana CBETOAMNOA, HaYMHaeT MUraTh € YacToTol 1 pa3 B cekyHay. Mpu curHane
20 MA (10 B) oH cBeTUTCS HenpepbIBHO.

7 HacTtpouka

7.1 NocnepoBaTenbHOCTb HACTPOMKN

HacTpoiika npuGopa npegHasHayeHa Ans 3a4aHust U 3anncu HacTpaMBaeMblX NapamMeTpoB B 3HEProHe3aBUCHMYHO
namsiTb npuéopa.

[ns goctyna k napameTpam HacTPOVKY CredyeT HaxaTb U YAEePXKMBaTb KHOMKY B TeYeHne 3 cekyHa,.
Ecnn B TeueHne 20 CeKyHA NpU HaCTPOMKE HE MPOU3BOAWTCS OMNepauuin C KHOMKamu, Npubop asBToMaTUYecku
BO3BpalLaeTcs k paborte.
OcCHOBHble nMapameTpbl NpuGopa oGbearHeH bl B MEHIO, KOTOPOE COCTOWT U3 CreayHoLLMX rpynm:
* LuoP — ycTaBKM NOrMyYecknx YCTPOMCTB, yrpaBneHue 3arnyckoM peryriupoBaHus U BKITIOYEHUEM aBTOHACTPOWKM;
* Adu — LOMONHUTENbHBIE HACTPOMKM PErynATopa;
* CnCk — HacTpoika BxoaoB npubopa, BY, ycTpoiicTs curHanuaauum;
* LAAn — napameTpbl pyyHoro ynpasnexus MNO-perynatopom;
« [orn — HacTpoka uHTepdenca RS-485.
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PucyHok 7.1 — HaBurauus B MeHI0 HaCTpOWKMu

>6¢

BHUMAHUE
A HoBoe 3Ha4eHne napameTpa 3an1cbiBaeTcs B NaMsAThb TOMNBKO NOCHe KpaTkoBPEeMEeHHOrO HaXaTunsi KHOMKK

, T. €. NpK nepexofe K crnegyowemy napameTpy.

B npuGope cyLecTByeT rpynna cnyxebHbIx napameTpoB. [Ansa nepexoda B rpynny cneayeT BbiNONHWUTL AENCTBUS:

1. HaxaTb KOMBMHALMIO KHOMOK + @ + @ W yaepxvBatb He MeHee 3 CeKyHA.

2. Mocne Toro, Kak Ha LMPOBOM MHAMKATOPE BbICBETUTCS cOObLLEHNe

KHOMOK @ @ N HaXxaTb .
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7.2 YcTaHOBKa NapamMeTpoB BXxoga

MapameTpbl Bxoga npubopa HacTpanBatoTCs B MEHIO clt.

7.2.1 Kog Tuna patymka
Koa Tvna gartuvka HacTpavsaeTcs B napameTpe Cn-t. MepeyeHb KoAoB NpuBeaeH B [TpuioxeHuu A .

7.2.2 YcTaHOBKa TOYHOCTU BbiBOAA TemnepaTypbl

B cny4yae ucnonb3oBanus TC 1 Tl MOXHO YCTaHOBUTb XXenaemyto TOHHOCTb OTOBPaXeHNst UAMEePEHHOM TemnepaTypbl
Ha unpoBOM MHAMKaTope. [Ans aToro cneayeT 3agarb napameTp drt.

NPEAYNPEXOEHUE
(D B cnyyae ncnonb3oBaHWst 4aTY4UKOB C YHUULIMPOBaHHBIM CUTHANOM 3TOT NapameTp HEAOCTYNeH Ans
HaCTPONKM.

Bo Bpems paboTtbl ¢ TemnepaTypamu Bbie 1000 °C pekoMeHAyeTcst yCTaHaBNMBaTh 3HAaYeHWe NapameTpa pasHoe 0,
¢ Temneparypamu Huxe 1000 °C — paBHoe 1 (oToGpaxkeHue 3HaYeHUst TeMrnepaTypbl Ha MHAUKATOPE C TOYHOCTbIO 0
0,1°C).

7.2.3 YcTaHOBKa Anana3oHa usmepeHus

B crny4yae ucnonb3oBaHua gaTt4ynkoB C yHI/ICbI/ILlI/IpOBaHHbIM BbIXOAHbIM CUTHanNoM TOKa UM Hanps>XeHua cnegyet
nposectn HaCTpOVIKy AuanasoHa nsmepeHus, sagas 3Ha4eHns napameTpoBs:

* dP — NONoXeHWe AeCATUYHOMN TOYKM;
* (n-L — HUKHAS rpaHnLa ananasoHa N3MepeHuss;
* (n-H— BEpXHAs rpaHnLa ananasoHa n3mMepeHuns.

[wnana3soH N3MepeHna 3afaeTcs B COOTBETCTBMN C AMana3oHOM pa6OTbI npMMeHAeMoro gaTyumka.

Mpnbop ocyLiecTBNAeT NUMHENHOe Npeobpa3oBaHNe BXOAHOW BEMWYMHBLI B peasibHylo (U3NYECKYID BENUYMHY B
COOTBETCTBUM C 3afjaHHbIM Ayana3oHoM U3mMepeHust no dopmyne:
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T:HH+IX'(H137HH) (7.1)

Ons no6bix cooTHoweHusx Mg 1 My, rae Ix — 3HayeHve curHana ¢ Jartyrka B OTHOCUTENbHBIX eVHULAx ananasoHa ot
0 oo 1,000;

My — 3aaaHHOE 3HaYEHNEe HKHEN rpaHuLbl AranasoHa uamepeHus (Cn-L);
Mg — 3a4aHHOe 3HaYeHue BEpPXHEN rpaHnLbl AranasoHa uamepenus (Cn-H).

NPEAYNPEXAEHUE
@ B cnyyae ncnonb3oanus TC u TI1 Bbilenepe4ncrieHHble napaMeTpbl Ha LMPPOBOM MHAMKATOPE He
BbICBEYMBAIOTCS.

MapameTp «HWXHAA rpaHMLA AMana3oHa U3MEePeHUn» onpeaensieT, Kakoe 3Ha4YeHne naMepsieMor BenuynHel byaet
BbIBOAUTBLCA HAa LMPPOBOM MHAMKATOPE NPU MUHUMAanbHOM YPOBHE cuUrHana c gatyuka (Hanpvumep, 4 MA Ans gatyvka
C BbIXOHbIM CUrHanoMm Toka 4...20 mA).

MapameTp «BepxHAS rpaHULa Auana3oHa U3MepeHUsi» OMNpeaensieT, Kakoe 3HayeHue WU3MepsSeMON BenUYMHbI
6yneT BbIBOAUTLCS Ha LMPOBOM MHAMKATOPE NPW MakcMMarnbHOM YPOBHE CUrHana ¢ aatymka (Hanpumep, 20 MA ans
[aTynka C BbIXOAHBIM curHanom Toka 4...20 MA unu 1 B ans gatumka ¢ BbIXogHbIM curHanom HanpsbkeHust 0...1 B).

MapameTp «nonoxeHue AECATUYHOW TOYKU» OMNpeaensieT KONMMYecTBO 3HAKOB MNOCre 3ansaToi, koTtopoe Oyaer
BbIBOAMTBLCS HA LIMCPOBOM UHAMKATOPE.

MapameTpbl Cn-L, Cn-H MOryT NpUHMMAaTh NoGblie 3HaYeHWs!, B TOM yucne Cn-L > Cn-H.
* oT MuHyc 1999 o 9999 npu dF = 0;
* oT MuHyc 199.9 10 999.9 npu dF = 1;
* oT MuHyC 19.99 o 99.99 npu df = 2;
» oT MmuHyc 1.999 1o 9.999 npu 4P = 3.

BHUMAHUE
Mpu ycTaHoBKe 3HaueHui Cn-L > Cn-H criepyeT 3aatb HOBble 3HAYEHUsI NapameTpam AvanasoHa 3aaaHus
ycTaBku 5L-L; 5L-Hu pguanasona pervctpauumn An-L, An-H.
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3HayeHve napametpa 4P BnusieT Ha oToBpaxeHne U3MEPEHHON BENUYMHLI. [N KaXKaoro Tuna garymka MoxeT 6biTe
YCTaHOBMEHO CBOE 3HayeHWe 3TOro napameTpa, KoTopoe GyaeT coxpaHeHO B namsitu npubopa. Moatomy npu
nepexoae OT AaTYMKOB C YHU(ULMPOBAHHBIMU CUTHANIaMM CO CBOMM YCTaHOBIIEHHbIM 3HadeHueM (Hanpumep, df = 0,
2 unm 3) k gatumkam TC v TIM, y koTopbIX Mo ymonyanuio dP = 1, 1 HaoBopOT, 3HAYEHME MONOXEHUS OECATUYHON
TOYKM aBTOMATUYECKU U3MEHSIETCS. OTO MOXET MPUBECTU K U3MEHEHWUIO 3HAYEHUs1 YCTaBKU U APYrx napameTpos,
MMEIOLLMX OHM U TE Xe eOVNHULIbI UBMEPEHWSI, YTO U U3MeEpsieMas BENUYMHA.

[Ona nonyyeHns Gonee BbICOKOW pa3speluatoLieli cnocoBHOCTM criedyeT ycTaHaBnueaTb Gorbluee 3HadyeHue dF
Hanpvmep, Bo Bpemsi MCMonb30oBaHUsA AaTunka AaBrneHust ¢ ananaszoHoM 0—15 atmoccdep v BbIXOAHBIM CUrHaNom
Toka 0...20 MA Hauny4wue pesynsTaTbl MOTyT ObiTb MOMyYeHbl CO CrEAyLMMN 3HAYEHNAMI NapameTpoB: cr-L =
0,00 1 cn-H=15,00 npu dF = 2.

7.2.4 KoppeKkuus uamepuTeribHOW XapakTepUCTUKM AaTymKa

N3mepeHHoe npuGOpOM 3HaueHue criedyeT OTKOPPEKTUPOBaTb [ns  YCTPaHEHWs HadanbHOW MOrpeLlHoCTy
npeo6pa3oBaHUs BXOAHbIX CUTHAmNOB U MOTPELLUHOCTEN, BHOCUMbIX COeAMHUTENBHLIMU NpoBodamu. B npubope ectb
[1Ba TMMNa KOPPEKLIMM, MO3BOMSIOLLME OCYLLECTBATL CABUI UMW HAKMOH XapaKTePUCTUKW Ha 3a4aHHYI0 BENUYMHY.
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BHUMAHUE

A B cnyyae nogkntoyeHus TC no ABYXNPOBOAHON CXeME CriefyeT BbINOMHSATbL KOPPEKLMIO CABUT
XapaKTepucTUKM B 06s3aTensHoM nopsigke. OnpeaeneHve 3HadeHus napamMeTpa cABUI XapaKTepUCTUKY
Npon3BOAUTCS N0 MeToanke, NpuBeaeHHo B pa3dene 5.5.3.

CAaBUr xapakTepucTUKN NMPUMeEHSIeTCS:

* NSt KOMMNEHCaLUM NOrPELUHOCTEN, BHOCUMbIX
COMpOTUBREHNEM MOABOASALLMX MPOBOAOB B CriyyYae
MCMNONb30BaHWS ABYXNPOBOAHON CXeMbl NoakmntoyeHus TC;

* B cnyyae oTknoHeHns y TC 3HaveHus Ro.
Takasi KoppeKuusi oOcyLlecTBnsieTcs nyTem npubaeneHus K
N3MEpPEHHOW BENUYNHE 3HaYeHns 8.
3HayeHvie & 3apaeTcsi napameTpom 5H.

Mpumep caBura xapakTepuctukn ans patimka TCM (Cu50)
rpadpuyeckn NpeacTaBneH Ha pucyHke 7.2.

MapameTp 5H ponyckaeTcs M3MeHsATb B AManasoHe OT MUHYC
50,0 go +50,0 °C ans TemnepatypHbix gatymkos (TC u TI1), ot
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MuHyc 500 go +500 °C — ans 4aTtynkoB € YHUULMPOBAHHBIM CUFHANOM TOKa U HanpsiXeHust.

HaknoH XxapakTepuCTUKM U3MEHSieTCsl NyTeM  YMHOXeHUs
N3MEpeHHOW (M CKOPPEKTUPOBAHHOW «COBUrOM», €cnu aTa
KOppeKuus  Heobxoauma)  BENWYMHBI  Ha  MOMPaBOYHbIN
KoabbuLmeHT B. 3HauyeHne B 3agaeTcs napameTpom Fii.

MpuMep M3MeHeHUs1 HaKNoHa U3MepUTENbHON XapakTepPUCTUKM
rpadpmyeckun NnpeacTaBneH Ha pucyHke 7.3.

[aHHbIi BUA KOPPEKUMM UCrMonb3yeTcs, kak npasBumno, Ans
KOMMEHcaLuMn MorpelHocTell cammx AaTyYMKoB (Hanpumep, B
crnyyae OTknoHewuss y TC napameTrpa a OT CTaHOapTHOroO
3HAYEHUs1) UMW  MOrpPeLlHOCTEN, CBSI3aHHbIX C  pa3bpocom
COMPOTUBIIEHVIA LUYHTUPYIOLWMX Pe3ncTopoB (nNpu pabote cC
npeo6pa3oBaTensiM1, BbIXOAHbIM CUTHANIOM KOTOPbIX SIBISIETCS
TOK).

3HayeHne nonpaBoyHOro koaddpuumeHTa B 3agaeTcs B
6e3pa3mepHbIX eguHuuax B auanadoHe ot 0,500 go 2,000 u
nepeq ycTaHOBKOW onpefensieTcs no popmyne:

HC}JaKT
ﬂ - [Mism
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100 /
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80
/
60
//

40 C KOppexuuen

V/ T=Tya-B
P

0 20 4 60 80 100 Ty°C
(50) (71,3)  (Rpcms OM)

PucyHok 7.3 — KoppeKkuus «HaknoH
XapaKTepuUCTUKU»

(7.2)

rae Ngpakr — PakTMHecKkoe 3HaYeHNe KOHTPONMPYEMOW BXOAHON BEMUYMHBI;

Muam — U3MEPEHHOE NPUBOPOM 3HAYEHUE TOM XKEe BENUYMHBI.

Onpeaenuts HeoBXoANMOCTL BBEAEHUS MONPaBOYHOTO Ko3dhrUMeHTa MOXKHO, U3MEPUB MakCUMaribHOe Unu Gnvakoe
K HEMY 3Ha4eHve napameTpa, rae OTKINOHEHWE HaKNoHa U3MEPUTESIbHOI XapakTepucTukv Hambornee 3ameTHO.
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7.2.5 YcTtaHOBKa napameTpoB LucpoBoro cunerpa

Ons ocnabneHns BRAUSHUA MOMEX Ha 3KCMyaTauMOHHble XapakTepucTuku npubopa B COCTaBe €ro KaHanos
N3MepeHns NpeayCcMoTPpeHbI LM poBble hunbTpbl.

dunbTpaLUs HacTpanBaeTCsl C NOMOLLbIO NapaMeTpoB:
* Fb— nonoca undposoro unbTpa;
* {nf — nocTosHHas BpeMeHu LMgpoBoro dunsTpa.

NPEOYNPEXOEHUE
® 1. 3HaueHue CnF QonyckaeTcs yctaHaenvearh B AvanasoHe oT 1 4o 999 cekyHa, npu (nf = aFF
hUNETPaLMS METOAOM 3KCMOHEHLMASILHOTO CrIaXMBaHUS OTCYTCTBYET.

2. 3HaueHune nonockl unbTpa ycTaHasnmeaertcs B ananasoHe ot 0 go 9999 °C/c. Mpu Fa=0
«QUNbTPaLMs eQUHUYHBIX MOMEX» OTCYTCTBYET.

Monoca uMdpoBoro cunsTpa No3BOMAET 3aLMUTUTL U3MEPUTENbHBIA TPaKT OT eAMHWYHLIX MOMEX W 3ajaeTcs B
efAvHMLax N3MepsieMon BenuumHbl. Ecnn nameperHoe sHadveHune T oTnuyaeTcst oT npeabliayliero Tioq Ha BEenuuuHy,
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Gonbluyto, Yem 3HaveHwe napametpa Fh, To npubop npuceavBaeT emy 3HaueHue paeHoe (Tii + Fb), a nonoca
dunbTpa yaBansaeTcs. Takum o6pa3oM, xapaKTepucTuka CrinaxvBaeTcs.

Manas wupuHa nonocbl cunsTpa NpUBOAWUT K 3ameasieHunto
peakuun npubopa Ha BbICTPOE M3MEHEHWE BXOOHOW BEMUYMHBI.
Mo3aTomy npu HU3KOM YpOBHE MOMeX unu npu paboTe ¢ HGbICTPO
MEHSIOLWMMNUCA  NpoLieccaMn  peKOMeHAyeTCcst  YBenuyuTb
3HayeHWe napameTpa Wnu OTKMYUTbL AEWCTBUE MOonochl
uneTpa, ycTaHoBMB B napametpe b = 0. B crniyyae BbICOKOTO
YPOBHS1 MOMEX CrnefyeT yMeHbLUMTb 3HayYeHue napameTpa ans
yCTpaHeHWs MX BNusiHAS Ha paboTy npuGopa.

LindpoBon cunbTp ycTpaHseT LyMOBble CcoOCTaBnswowue
CUrHana, OCyLLEeCTBMsIS ero 3KCMOHeHUManbHoe CcrnaxvBaHue.
OCHOBHOWM  XapaKTepUCTUKON  3KCMOHeHLUManbHoro  dunstpa
aBnsetcs tp — MNOCTOsiHHAsi BpeMeHu uudpoBoro dunerpa.
MapameTp CnF — WHTepBan, B Te4YeHWe KOTOPOro CuUrHasn
pocturaet 0,63 OT 3Ha4YeHUs1 Kaxaoro namepenus Ti.
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PucyHok 7.5 — kcnoHeHuunanbHoe crnaxvsBaHne B 3aBUCMMOCTM OT NOCTOSIHHOM BpeMeHu undpoBoro
duneTpa

YMeHbLUeHVe 3Ha4YeHns tp NPMBOAMT K YCKOPEHWIO peakummn npubopa Ha cka4ykoobpasHble N3MeHEHNs TemMnepartypbl,
HO CHWXKaeT ero MnoMexo3allWLLEHHOCTb. YBenuyeHve tp MoBbILAET WMHEPLIMOHHOCTb npuéopa M 3HaYMTENbHO

nogasnseT Wymbl.

7.3 HacTtpomka napameTpoB Bxoaa ynpaBneHus (nyck/cTon)

[Ons onpeneneHnst yHKUMA BHELLHErO KIoya Mpy AMCTAHLMOHHOM YrpaBrieHUy PerynsitopoM criesyet 3ajarb
3HayeHuve napamertpa Eu-
* nonE — ONONHUTENbHBINM BXOA He 3a4eNCTBOBaH, 3aMblkaHWe U pa3MblKaHUe KIiioya He BnusieT Ha paboTty

npubopa;
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* n-0— BXOZ BbIMOSHSAET (OYHKLMIO 3anycka/OCTaHOBKM PETYIMPOBAHMS: K04 PA30MKHYT — MYCK, KoY 3aMKHYT —
cTon;

* n-L — BX0p BbINOMHSET (PYHKLMIO 3anycka/OCTaHOBKYU PErynupoBaHUst: KIoY 3aMKHYT — NYCK, KMoY Pa3oMKHYT —
cTon.

NPEOYNPEXOEHUE
@ MapameTp ~-5npu £u- |, OTNINYHOM OT nank, BO BPEMS! HACTPOWKY HE BUAEH.

7.4 YctaHoBKa napameTpoB J1Y npubopa

7.4.1 Hactpouka guana3oHa permcrpauum

Mpwn pabote B pexume peructpatopa /1Y cpaBHMBAET BXOAHYIO BEMMUMHY C 3aJaHHbIMU 3HAYEHUAMU U BbIAAET Ha
COOTBETCTBYIOLLIEE BbIXOAHOE YCTPOMCTBO aHANoroBbl CUrHan B Buae Toka 4...20 MA, KOTOpbIi MOXHO noAaBaTb Ha
camonuceL, Unv Apyroe permctTpupytoLee yCTponcTBo.

3agaHue rpaHuy avanasoHa perctpauum:

Tok
perucTpaummn perucTpauun
Inax, = 20 MA Inae, = 20 MA
12MA 12 A
I, = 4 WA Inin. = 4 mA
HWKH WA BepXHUi HU3mepenHoe BEPXHHiA HIKHI T
Tnener vanasoH perucrpaumn | pooner 3Havenue T, npeaen npeen Wsmepentoe
perucTpauum |  AVaMA3OH peruerpay pervcTpaumn Tex perucipauyn | A4anason pernctpaum | polycrayun  3HaueHme Trex
An-L An-H An-H An-L
PucyHok 7.6 — Ecnu An-L < An-H PucyHok 7.7 — Ecnu An-L > An-H
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B cnyyae vcnonb3oBaHus aHanorosoro BY kak peructpatopa criegyeT onpefenuTb AvanasoH paboTsl BY nytem
YCTaHOBKV NapaMeTpoB:

* An-L — HUXHAA rpaHMLa AnanasoHa perucTpaumm;
* An-H— BepxHsis rpaHnua AuanasoHa perucTpaumu.

NPEAYNPEXAEHUE
@ [Ans BY kno4eBoro Tuna 3T napameTpbl He NOSBASAOTCA.

[lonyckaeTcs 3anaBath Mto6ble COOTHOLIEHMS 3TUX NapaMeTpoB, Kpome An-L = An-H, Tak kak Ha Bbixode NosBnseTcs
HeonpeAeneHHbI curHan.

[uanasoH perucTpauuv Bceraa 3aAaeTcs B €AMHNLAX U3MEPEHUS BXOAHOW BENUYUHBI. [N TeMnepaTypHbIX 4aT4MKOB
(TC u TM) onManasoH 3HaveHUn napameTpoB An-L n An-H onpepensietca auanasoHom namepenusi ansa HCX gaHHoro
faryvka. [ins 4aTumnkoB C YHUOULIMPOBaHHBIM CUTHANOM AManasoH 3HauYeHuin napametpos An-L u An-H onpepensietcs
YCTAHOBIMEHHbLIMU 3HAYEHNSAMMU NMapameTpoB Cn-L U Cn-H.

7.5 YcTaHOBKa napameTpoB npouecca perynupoBaHusi

7.5.1 3apaHue ycTaBKM perynmpyemMon Benu4vHbl

N3meHeHne YCTaBKN OCYLLECTBIAETCA N3MEHEeHUEM 3HadYeHUs napametpa aF ,uaHHbIIZ napameTp pacnonaraeTtcs B
MeHto LuaF

Bo Bpemsi paboTbl npubopa npu HaxaTumu KHOMKU Ha HWXHEM LMdPOBOM MHAMKATOPE MOSBMNAETCA 3Ha4YeHue

ycTaBkum 5P KOTOpOE MOXHO WM3MEHUTHL KHOMKamu @ " , €ClM He ycTaHOBfieHa 3aluTta goctyna wuwnu
N3MEHEHUI.
[nanasoH 3HauveHuin 5P orpaHnumBaeTcst napametpamu:

* 5L-L — HUXHSAS rpaHWLa Ananas3oHa 3a4aHus yCTaBky;

* 5L -H— BepxHsis rpaHnua auanasoHa 3a4aHus yCTasKu.
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[laHHble NnapaMeTpbl PacnonoXeHb! B MEHIO Crlt.

MNapameTpbl 5L-L, 5L-H MoryT npuHUMaTh 3HaYeHWsi OT HWXKHEN JO BepxHel rpaHuubl AvanasoHa M3MepeHust Ans
MCMOMb3YeMOoro AaTumka.

NPEAYNPEXAOEHUE
@ [na T, y KOTOpbIX BEPXHSIS rpaHmua AvanasoHa nsmepexus npesbiwaet 1000 °C, napametpbl 5751 -L,
5L -H An-L,An-H moryT nmeTsb 3HauveHust 6onee 1000 °C. B 3TOM criydae 3Tv 3HaYeHUs! BbIBOASATCS Ha HUXKHUIA

LmMdpoBor MHankaTop 6e3 MragLuero paspsaa, Ha LMpoBOM MHAUKATOPE OTOBpaXaeTcs Lenoe 3HaveHme

L/DoD.

[nsa oToBpaxeHns U peaakTUpPoBaHWs AECAThIX AONEN crnedyeT O4HOBPEMEHHO HaxaTb + @ nocne yero Ha LI
oTtobpasutes [- - -. 0.

N3meHeHve aecsaTbix AoNen OCyLWecTBseTcst 06bIMHbIM 06pa3om — KHoMKaMu @ nnm @

ﬂﬂﬂ BO3Bpata K Lleﬂoﬁ YacTtu cnefyeTt o4HOBPEeMEHHO HaXaTb KHOMKN + @

7.5.2 YcTaHOBKa pexuma perynupoBaHusi
Mpubop moxeT paboTaTb B O4HOM M3 ABYX PEXUMOB — ABYXNo3uumoHHoe unu NMO-perynupoBaHue.
YcTaHoBka Tpebyemoro pexuma npousBoanTCs 3ajaHreM 3HaueHus napameTpa Lntl:

* PCd— NMNL-perynuposanve;

* onaF — [BYXMO3WULIMOHHOE PETYNIMPOBAHNE.

NPEAYNPEXOEHUE
(D Mpw perynuposaHuu napameTtp Lntl He oToGpaxaeTtcs Ha uHaMKaTope. MamMeHeHue 3HaveHusi napametpa
BO3MOXHO TOMbKO MOCSIe OCTAHOBKM NPOLIECcca perynmpoBaHns nyTem:
« 3anaHus -5 = 5koP;
* U3MEHEHWS COCTOSIHMA KIoYa Ha [OMOSHUTENbHOM BXOAE, ECIM 3a[eMCTBOBaHa COOTBETCTBYIOLLas
YHKLMS OMONHUTENBHOIO BXoAa.
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7.5.3 YcTtaHOBKa cnoco6a ynpaBneHus
Bo BpeMmsi perynupoBaHusi criegyet BbibpaTb cnocob ynpasreHust CUCTEMON: NPsIMOe Ui obpaTHoe ynpaeneHue.

B cny4yae npaMoro ynpaeneHua 3HayYeHue BbIXOOHOro CcurHana perynatopa yBenuyimBaeTcda C  yBenn4yeHuem
Msmepﬂemoﬁ BENUYMHBI. B cny4yae O6paTHOFO ynpasneHna 3Ha4yeHue BbIXOAHOro curHana perynartopa yMeHbLlaeTcq C
yBennyeHnem Msmepﬂemoﬁ BENMUYUHDI. Hanpmmep, B CUCTeMe HarpeBaHua No Mepe pocTa TemMnepaTtypbl 3Ha4YeHue
BbIXOOHOrO curHana yMmeHbLaeTcsd, 3TOoT npouecc nmeet oGpaTHoe ynpasrneHue.

Cnoco6 ynpaeneHusi BbIGUpaeTcs 3aaaHneM COOTBETCTBYIOLLENO 3HaYeHUs napameTpa orElh
* or-r — 0BpaTHOe ynpasnieHu1e, UCTONbL3YeTCs Af1F CUCTEM HarpeBaHus;
* or -d— NpsiMoe ynpassieHne, UCTONb3YETCs ATt CUCTEM OXNaKAEHMS.

7.6 HacTpomnka oByXNO3ULMOHHOIO perynsaropa

McTepesuc aByxnoanumoHHoro perynsitopa HYS (B eguHmuax namepsieMoi BenuumnHbl) 3agaeTcs B napameTpe H5E.

MNapameTp HY5E ponyckaeTcs UaMeHsTb B AnanasoHe ot 0,0 o 999,9 °C ansa TemnepartypHbix gatynkos (TC v TM), ot
0 00 9999 °C ans aHanoroBbIX.
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MpuGop B pexume ABYXMO3ULIMOHHOMO PETYNMPOBaHWs paboTaeT Mo OAHOMY M3 MPEACTaBNEHHbIX HA pucyHKe 7.8
TWMNOB NOTWKWA:

* TMn norukm 1 (obpaTtHoe ynpasneHve) npumeHseTcsa Ans CocTorkue BLixona
ynpaeneHus paboTon HarpesaTens (Hanpumep, TOH) nnn BKIN.
CUrHanu3auum o Tom, 4YTO 3HaYEHNE TeKyLLero n3amepeHns HYS HVS-:
Trexk MeHbLLE ycTaBku Tycr. BY nepBoHauanbHo BkrovaeTcs r
npu 3HaYEHUAX Trex < Tyer — HY'S, BbIkniouaeTcs npu Trex Tun norvn 1
> Tyer + HYS 11 BHOBb BKntovaeTcs Npu Trex < Tyer — HYS, BHIKII.
OCYLLIECTBAA TEM CaMbIM ABYXMO3NLIMOHHOE
perynupoBaHue no yctaske Tycr € ructepesuncom + HYS; BRI,
* TUN NOrMKM 2 (NpsIMoe ynpasrieHne) NpUMeHseTca Ans HYS | HYS
ynpasneHusi paboToii oxnagutens (Hanpuvep,
BEHTUNATOPA) UMW CUrHANU3aLMK O NPEBbILLEHNN BbIKIT. Ten orven 2
3HaYeHus yctaBku. BY nepBoHauanbHo BKMovaeTcs npu
3HaueHnaX Tre > Tyer + HYS, BoikmiouaeTcs npu PucyHok 7.8 — inarpammel cpabaTbiBaHus
Trex < Tyer— HYS. npu6opa no Tunam noruku: 1 — obparHoe

3ananune ycTasku (Tyer) M rucTepeanca (HYS) npowssoautcs ynpaenenue; 2 - npsivoe ynpaeneHue

HasHa4YeHMeM NapaMeTpoB PerynmpoBaHus Nnpubopa.

7.7 Hactpouka NAO-perynatopa

7.7.1 O6wue npuHumnbl NMUO-perynupoBaHus

Ha Bbixoge perynsitopa BelpabaTbiBaeTCs ynpaensiowmii (BbixogHon) curHan Yi, 4eicTB1e KOTOPOro HanpaeneHo Ha
yMeHblUeHWe oTknoHeHust Ei:

1
YVi=— EHri
X, Tu

> EilMtyo + rgfi (73)

. U3M
=0
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rae Xp — noroca nponopumoHansHOCTY (HacTpauBaeMbii napameTp P);
Ei — pasHoCTb MexxAay 3afaHHbIMU Tycr U TEKyLMMM T; 3Ha4EHMEM U3MePSIEMON BEMWUYMHBI, UMK PACCOrnacoBaHue;

Tn — MOCTOsSIHHAsi BpeMeHu AuddepeHuMpoBaHns (HacTpauBaeMblii napameTp d — «AuddepeHuManbHas
noctosiHHas MUL-perynaTtopa»);

AE; — pasHOCTb Mexay ABYMsi COCEAHUMM n3MepeHusiMu Ei n Ei_4;
Atysu — Bpems Mexay AByMSA cocefHUMN namepernamu Tin Tiq;

Tu — MOCTOSIHHAsi BPEMEHW WHTErpUPOBaHUS (HacTpaMBaeMbli NapaMeTp ¢ — «UHTerpanbHaA noctosHHaa MUA-
perynsTopa»);

n
Z EiAtHBI\I
=0

W3 hopmynbl BUAHO, 4TO BO Bpems MNMV-perynvpoBaHusa curHan ynpasneHns 3aBucuT OT:
* PasHMLbI MeXAy TeKyLMM napameTpom T;u 3a4aHHbIM 3Ha4YeHneM Tycr U3mepsiemMon BenuunHel E; koTopas

1

— HakonneHHaa cymma paCCOFJ'IaCOBaHVIIZ.

pearvpyeT Ha MrHOBEHHYO OLUMGKY perynupoBaHus (OTHOLIEHUS XP);
AFE;

* CKOPOCTM 3MeHeHNs napameTpa Atusy, KOTOpasi IO3BONSET YNYULLIMTL KAYECTBO NEPEXOAHOTO MPOLIECCa,
1 AE;

T —
pid
BbIpaXXeHne Xp Atl’BM Ha3blBaeTcA p,mq)doepeHumaanoﬁ COCTaBJ'IFIlOLLI,eVI BbIXOOHOro curHana,
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n
EiAtMSM
* HaKOMNJIEHHOM OLWNBKK perynupoBaHust i=0

, KOTOpas No3BondeT [obutbca MakcuMansbHoO 6bICTp0FO

11
N Z EiAtldB]v]

BAOCTMXEeHNA TeMmnepartypbl yCTaBKU, Bblpa)KeHI/IeXp Ti
COCTaBMsoLLEN BbIXOAHOIO cUrHana.

HasblBaeTcqa MHTerpaanoﬁ

Ons  adpdektuHor pabotbl MAO-perynsitopa crneayetr YCTaHOBUTb MpaBuUilbHble AN KOHKPETHOTO obbekTa
perynnpoBaHns 3HaveHns koadduLUMeHToB Xp, Ty U Ty, KOTOPbIE MOXHO ONpeaennTb B pexMme asTOHaCTPOWKN Unu B

pexume py4yHON HaCTPOWKK.

7.7.2 NapamMeTpbl HACTPOWKMU

7.7.2.1 30Ha HEYYBCTBUTENBLHOCTH

30Ha He4YyBCTBUTENLHOCTU 3adaeTcs B napameTpe db. MapameTp db ycTaHaBnMBaeTcs B eAuHWLAX M3MepeHus
BXOAHOW BenuuuHbl B AmanasoHe 0,0...20,0 ° C gns TemnepatypHbix gatumkoB (TC m TM), 0..200 ° C — gns

aHanorosbIX.

YT0ObI MCKMIOUMTL M3NULLHWE cpabaTbiBaHUsi perynstopa npwu
HebonbLIOM 3HaYeHun paccornacosanus E;, onsa Belancnexmns Y;
UCMONb3yeTcsl  YTOYHEeHHOe 3HayeHue E,, BbluMcneHHoe B
COOTBETCTBUU C YCMOBUSIMU:

* ecnu |Ej| < X4, TO Ep = 0;
«ecnu Ei > Xy, TO Ep =Ej— Xq;
e ecnn Ej<—Xgq, TO Ep = Ej + Xq,

roe X4 — 30Ha HEe4YyBCTBUTENTbHOCTN.

Torpa npubop GyneT BblAaBaTb YNPaBASOLWMIA CUTHAM TOMbKO
nocre Toro, Kak perynupyemas BENUY1Ha BbIMAET U3 STOM 30HbI.

Y

obparHoe
yripasneve
(Harpes)

npsimoe:
ynpasnete
(oxnaxpexue)

T,
1 I T
CXg | X

f——d——

PucyHok 7.9 — PerynupoBaHue curHana B 30He
He4YyBCTBUTENbHOCTU

30Ha HeYyBCTBUTENLHOCTU HE AOMKHA NPEBbILIATL HEOBXOAUMYHO TOYHOCTL PErynMpPOBaHHS.
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7.7.2.2 CKOpPOCTb U3MEHEHUS YCTaBKN

Ecnu 3HaveHue ycTaBku cneayet U3MeHUTb B npouecce paboTbl, TO Nepexosq C OOHOro 3HAYEHUs! Ha APYroe MOXHO
CrnaaunTb, 3a4aB «CKOPOCTb U3BMEHEHUA YCTaBKN».

Heobxoanmas CKOpOCTb OnepaTvBHO 3afaeTcsl Kak 3HadeHue napameTpa w5F Ecnn sHavenue napametpa uSP
OTNnN4aeTCcAa OT Hyn4d, yCTaBka MEHAETCA He CKa4ykoMm, a no J'WIHeI7IHOMy 3aKOHYy C 33,ElaHHOI7I CKOPOCTbHO.

B kayecTBe Ha4yanbHON YCTaBK/ NPUHMMAETCA TeKyllee 3Ha4YeHne perynmpyemMoro napamMetTpa Ha MOMEHT BKITH0YeHUA
perynatopa, Torga Kaxayro MUHYTY yCTaBKa perynatopa U3MeHAeTcAa Ha BeNIM4uHy, 3ajaHHyo B 3TOM napameTpe.

B cnyyae ncnonb3oBaHUsi CKOPOCTVM U3MEHEHUSI YCTaBKW BO3pacTaeT BpeMs Bbixoga Ha paboumn pexum. [oatomy,
ecnu 3agepxka NpUBOAUT K HeyAOBMETBOPUTENbHLIM pesyribTaTaM, HYyXHO YBENWYUTb 3Ha4YeHue dToro napameTpa
WK OTKIIOYNTD €ro AeiicTBUE.

7.7.2.3 OrpaHu4yeHue BbIXOQHOIO CUrHana
BbixogHOM curHan orpaHuymMBaeTcs napaMmeTpamu:
eol-L — OorpaHn4yeHne MMHMMarnbHOro 3Ha4eH1a BbIXOQHOIo curHana Yorp min;
ool -H— orpaHunyeHne makcumaribHOro 3Ha4eHus BbIXOAHOro curHana Yorp max,
* orl — orpaHuyeHne CKOPOCTUN UBMEHEHUSI BBIXOAHOTO CUrHaNa Vorp.
OI’paHI/I'-IeHVIe MUHUMAnbHOrNro 3Ha4YeHUsa BbIXOOHOIo CcuUrHana Yorp min YCTaQHaBMMBAETCA B MpoOUEeHTax U MOXeT
NPpUHMMaTb 3Ha4YeHua oT 0 Ao Ycrp max- Ecrmn paccynMTaHHOe 3Ha4yeHue BbIXOOHOro curHana, B TOM 4Yucrne B pexmmax

«Ownbka» 1 «OCTaHOBKa PErynMpoBaHusi», MeHblle YyCTaHOBMEHHOro B napameTpe Yorp min, HA BbIXOA perynstopa
OyneT BblaaH curHan Y orp min (%).

OrpaHuyeHne MaKCUMarnbHOMO 3HAYEHUs! BbIXOAHOTO curHana Yorp max YCTAHABIMBAETCS! B MPOLEHTaX UM MOXET
NPUHUMATL 3HaYeHUs OT Yorp min A0 100. ECnn paccunTaHHoe 3HauYeHne BbIXOAHOrO CUrHana, B TOM YWche B pexumax
«Owwnbka» n «OcTaHoBKa perynupoBaHusy, 6orblue ycTaHOBEHHOro B napameTpe Yorp max, HA BbIXOA perynstopa
6yaet BblaaH curHan Yorp max (%).

OrpaHu4eHne CKOPOCTW WM3MEHEHWsI BbIXOAHOTO CUrHama vorp OMNpefensieT MakcuMarbHylo AO0MYCTUMYIO CKOPOCTb
N3MEHeHUs BbIXOAHOro curHana. OrpaHnyeHne ycTaHaBnMBaEeTCs B NPoOLEHTax B cekyHay (%/C) n BbluMCAsSeTca no
dopmyne:

56



}/()rp.max - Yorp.min

190Fp = At (7.4)
Y|3|>|xA YBblx“
100%f- = = = = = = = = = = 1 Y orp.max
s

a 1
Yorpmaxf — — — — — — — — |
1 | |
1 | |
1 | :
1 | 0

1 |
Y : | | !
erp-min 7 I I Yorp.min !
7 | | |
7 1 ! > I !

Y orp.min Yorp.max 100% Yaua : L5
At Lot
e —————
PucyHok 7.10 — OrpaHuyeHune 3Ha4YeHus
BbIXOAHOro curHana PucyHok 7.11 — OrpaHunyeHmne CKOpoCTH U3MeHeHUs
curHana
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7.7.2.4 Tepuon cnenoBaHuns yNpasnsiioWmMX UMNYbLCOB

B cnyyae wcnonb3osanus MUO-perynstopa ¢ BY guckpeTHoro Tvna crnepyeT yCTaHOBWTb Mepuof cregoBaHus
yNpasnsoWLMX UMNyNbCoB — napameTp LF. Mpu aHanoroBoM ynpasfeHuu 3HadeHue napametpa LF He BnusieT Ha
paboty npubopa.

3HayeHve nepvoga crepoBaHus LF onpepdensieTcss npu npoBedeHWM aeToHacTpowku. Mapametp [P cnepyer
ycTaHaBnuBaTh B AnanasoHe 1...250 cekyHa.

MoBbilLeHVe YacTOTbl YCKOPsieT peakumio perynsitopa Ha BHelHWe BO3MylieHusi. B upeane yactota MMMynbcoB
ynpaBfeHust JOfKHa COBMajaTh C 4acTOTOM Onpoca daTtyvka. B cnyyae MCnorb30BaHUst 3MEKTPOHHBIX KIlloueit
(TMpPMCTOPOB, CUMUCTOPOB) PEKOMeHAyeTCs ycTaHasnueaTts LF = 1...2.

YBenuueHne nepuoaa CrnefoBaHvs ynpaensowmx WMNYnbCOB NPOASIEBAET CPOK CIYXObl CUMOBbLIX KOHTAKTOB Mpw
MCMOb30BaHUMN ANEKTPOMArHUTHBIX PENE UMK NYCKaTENsl, HO MOXET YXYALWUTL Ka4eCTBO PErynupoBaHus.

ABTOHaCTpOVIKa onpenenaeTt 3HavyeHue [E KOTOpOEe He 6y,qu oTpuuaTenbHO BNUATH Ha pa60Ty CUCTEMbI.

7.7.2.5 YcTaHOBKa napameTpoB pexuma pydHoro ynpasneHus NMAQ-perynatopom
B PEXUM pYy4HOIro ynpaBrieHUsa MOXHO nepeﬁTM TONbKO npun cne,u,y}ou.l,eﬁ KOM6I/IHaLI,VIVI 3HaYeHun napamMeTpoB:
o Lkl = PCd,
* -5 = rLin (NP1 Ncnonb3oBaHWUM AOMNONHUTENBHOTO BXOAA):
— KN4 PA3OMKHYT Anst £u- { = n-0;

— KoY 3aMKHYT Ans Eu- { = n-L.

* At = 5kaF
B atom cnyyae nosiensietcs rpynna Lafn.

Mpu nepexope Kk nepsomy napameTpy rpynnbl LaAn NpuGop yCTaHaBNUBAET PEXVUM PYHHOTO YNpaBleHWsi, PErynsaTop
aBTOMaTUYeCKu OTKIoYaeTcsl, 3acBevmBaetca ceetogmon PYY. Ha BepxHem uudpoBoM mHAnkaTope otobpaxaeTcs
3HAYEHNE N3MEPEHHOI BEMUYUHDBI, HA HUKHEM — YCTaHaBIMBAEMOE 3Ha4YEHIEe BIXOQHOTO CuUrHasna perynsropa o-£d.
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PucyHok 7.12 — Pexxum pyyHoro ynpaBneHus

Knonkamun @ 7] @ MOXHO YCTaHOBUTb 3HayeHue ao-Ed B AvanasoHe 0...100 (Ha 3HaYeHWs HaknadbliBaloTCs
orpaHU4eH1st MOLLHOCTM OT ol -L o ol -H). MpuGop npeobpa3oBbiBaeT STOT curHan Ans ynpasnexus BY 1.

MapameTp o. — Tekylee paccyMTaHHOe NPUGOPOM 3HAYEHWE BLIXOAHOW MOLLHOCTM, KOTOPOE MOXET OTMYaTbCs OT
3HayeHus napameTpa o-Ed u3-3a gencTBua napametpa orl rpynnbl Adu, 3anpelalollero peskoe W3MeHeHue
MOLLHOCTH, BblAaBaemMon Ha BY 1.

Mocne ycTaHoBkM TpeByemoro 3HauyeHWs MOLHOCTWM B napametpe o-Ed, crieqyeT nepert Kk napameTpy o u
y6eamnTbCs, YTO TEKyLLAsh MOLLHOCTb AOCTUITIA 3HAYEHUS, YCTaHOBMNEHHOTO B o-£d.

Ecnu B napameTpe orL yctaHoBneHo 3HayeHne 100, BbIXoAHast MOLLHOCTL NepeaaeTcsi Ha BbIXO4 MIHOBEHHO.
Bbixof 13 pexvma BbINOSHAETCA HaXaTUeM 1 yaepKaHuem KHOMKM Ha 4-6 cekyHa.

7.7.2.6 YcTaHOBKa pexuma 6bICTPOro BbixoAa Ha yCcTaBKy
PexxuMm BkntoyaeTcs 3agaHmem rAnF = an.
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ﬂaHHbIVI pexum obecneumBaeT BbIXO4 Ha 3aJaHHOe 3HayeHue TemMneparypbl C MakcumMarnbHon CKOpPOCTbIO 1
MWUHUManbHbIM NepeperynmpoBaHnem.

B HavanbHbIi MOMEHT perynvpoBaHus npubop paboTaeT Mo 3akoHy ABYXMO3WULMOHHOrO perynupoBaHus. B cnyyae
NpuBNXXeHNsa N3MepseMoi BENNUMHBI K 3Ha4eHWI0 yCTaBku Npubop HadmHaet pabotate no M-3akoHy.

BHUMAHUE
A Mocre BKIOYEHWs pexnMa, a Takke Npu uaMeHeHnmn koadpdmumnentos MNA-perynstopa (napametpsl £ C,
d), crnefyet NpoBECTN aBTOHACTPOMKY.

7.7.2.7 Hactponka coctosiHus BY B pexume «OctaHOBKa perynvpoBaHus»

B pexume ABYXMO3ULMOHHOTO PErynupoBaHusi MpU OCTAHOBMIEHHOM perynupoBaHuv pabota BY1 6rnokupyetcs
(nepeBoamMTCA B COCTOSIHWE, ONPefeNneHHoe B napameTpe anSk).

Mpw octaHoeneHHom MU-perynuposaxum BY 1 nepesoamnTcs B COCTOsIHUE, ONpeaeneHHoe B napameTpe ndsk:

* ecnv ndSEt = o, NpuBop BbIAAET BLIXOAHOM CUrHaS, paBHbIi NocneaHeMy (OnpeaeneHHoMy 40 OCTaHOBKM
perynmpoBaHns) 3Ha4eHNIO BbIXOAHOTO CUTHANa;

* ecnu nd5k = AuSE, Npubop BbILAET BLIXOAHOM CUTHAS, PaBHbI 3HAYEHMIO, YCTAHOBIIEHHOMY B napameTpe rwuSt.

7.7.2.8 HacTpoiika coctosiHus BY B pexume «Owmnbka»

B cnyyae obHapyxeHusi kakoin-nmbo owmnbkm NpnGop npekpallaeT perynupoBaHue, U BbIXOAHOW CUrHan perynstopa

NPUHUMAET 3HaYeHUe, OrNpeaerieHHoe B napamertpe onfr NPy ABYXMO3WLMOHHOM PeryriMpoBaHuu wiu B Aufr npu

M O-perynuposannu.

B crnyyae cpabatbiBaHUs ycTpoONCTBa 06pbIBa KOHTYpa BbIXOAHOW CUrHam perynsitopa Takke NpUHMMaeT 3HaveHue,

onpefeneHHoe napameTpoM onfr unu AuEr. CurHan Tpeeoru BbIKITiOUaeTCA YCTaHOBKOW 3HayeHust StaF B napameTp
r-5. PaBoTa perynsitopa BO30GHOBNSETCS YCTAHOBKOM 3Ha4eHUsI-Lin B napameTp r-5.

7.7.3 ABTOHacTpomka

ABTOMaTM4eckass HacTponka (aBTOHACTpoika) npeAHa3HadeHa AnA  ONTUMAanbHOW  HACTPOWKW  CUCTEMbI
perynmpoBaHus HenocpeACcTBEHHO Ha obbekTe.
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[ns aanycka aBTOHACTPOMKM CriesyerT:
1. 3apatb ycTaBky perynatopa 57

NPEAYNPEXAEHWE
3HaueHvie 3ajaBaeMol YCTaBku OMKHO cocTaBnaTk 0,75-0,85 oT MmakcMmarnbHoro 4onycTMmoro
3HaYeHUs perynnpyemoii BENMUYMHbI 415 JaHHOTO TEXHONOIMYECKoro npouecca.

2. 3apartb 3HaveHve rlin B napametpe r-5.

3. 3anycTuTb HACTPOIIKY 3afaHneM 3HadeHns ~Lin B napameTpe AL, Npum 3anycke aBTOHACTPOWKM 3aropaeTcs
ceetoamon AH.

Bo BpeMsi aBTOHAcTpoiku Npnbop paboTaeT kak ABYXMNO3MLIMOHHLIA perynsitop. Cuctema ocyluecTtsnsiet konebaHus,
BWA KOTOPbIX NpUBEAEH Ha pucyHke 7.13.

T°CA
SP

SP2

0 tc
PucyHok 7.13 — Kone6aHus B cucteme «HarpeBaTtenb»
B pesynbTare aBTOHACTPOWKM NPUBOP BbIYKUCIAET ONTUManbHble 3HadeHust koadpduumnenTos MAO-perynsitopa (Xp, Tu,

Ta) ANSA AaHHOM cucTembl. Kpome Toro, mpoucxoguT onpeaeneHne nocTosHHON BPeMEHW BXOAHOIO CriaxuBatoLlero
dunsTpa T, Neproga criefoBaHus YNpasnstoLwmx UMNYnbCoB Ty M peKOMeHAyeMoe 3HadYeHne napamerpa rAnF
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Mocne okoH4yaHus aBTOHacTpovikv cBetoamon AH racHet, npubop aBTOomMaTvyecku nepexogut k pabote. B cnyyae
c6osi B npoLecce aBTOHACTPOMKW ee BbIMONHeHWe cpasy npekpaiiaetcs, cesetoanop AH muraet. Moatomy npu
BbINOMHEHUN aBTOHACTPOMKM ocoboe BHUMaHWe Hapo yAenUTb 3awuTe npubopa OT PasfMYHBIX BHELIHWX

BO3AENCTBUN U 3MEKTPOMArHUTHBIX MOMEX, @ TaKkKe YCTPaHUTb HEXENAaTENbHbIE BHELUHUE BO3MYLLEHUS Ha OObEKTE
perynupoBaHusi.

BHUMAHUE
A 1. B pexxu1me aBTOMaTUYECKON HACTPOIKM COXPAHAETCA BO3MOXHOCTb AN M3MEHEHNS NapameTpoB
hYHKLIMOHMPOBAHUSA 1 CMeHbI pexumMa paboTbl npubopa. CuctemaTtuyeckoe UCrosib3oBaHne 3Ton
BO3MOXHOCTU HE PeKOMEHAYETCS, Tak Kak M3MeHeH1e NapameTpoB I PEXUMOB HapyLuaeT
NpoLEeCcC HAaCTPOWKM U NPaBUIILHOCTb pacyeTa napaMeTpoB He rapaHTUpyeTcs.

2. Cnepyet nNposBnsiTb OCTOPOXHOCTb BO BPEMS UCMOMb30BaHNSA PEXMa aBTOMAaTUYECKON HAaCTPOVKK.
Mcnonb3oBaTk €ro pekomeHayeTCs TOMNbKO TOrAa, Korga AonycKalTcs 3aMeTHble konebaHus
TEXHOIOorM4Yeckoro napameTpa oTHOCUTENbHO ycTaBku. Ecnu paboTa B TakoMm pexvime HeaonycTuma,
napametpbl MA-perynsiTopa crneayeT 3agaBaTb BPYYHYH, UCXOAs U3 MHcbopMaLmmn o6
MHEPLIMOHHbIX CBOCTBaxX obbekTa.

7.7.4 PyyHas noactpoiika NMUO-perynstopa

PyHHaﬂ I'IO,D,CTpOI;IKa ocyulecTenaeTca ntepauMoHHbIM METOAO0OM C OLEHKOW npouecca no AByM nokasarensam:
* Hanuuuio konebaHwi;

* HaNMYKIo Nepexoaa rpadrka perynupyemMoii BENMUUHbLI YEPE3 YCTaBKY.

NPEAYNPEXOEHUE
@ B psine cnyyaeB AaHHble OENCTBUSA HE MOTyT o6ecneumnTb KayecTBeHHyto HacTporiky MU-perynsTopos:
* CUCTEMbI C HEMPOrHO3VPYEMbIMU BHELLHVMY BO3MYLLAIOLLIMMM BO3OENCTBUAMMU;
* CUCTEMbI C Pa3HOPOAHbLIMU Harpyakamu (Hanpumep, NBC aHem 1 Bedyepom).
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B 3aBMcMMOCTM OT nokasaTenei napameTpbl
KOPPEKTUPYIOTCS NO peKOMeHAALMNAM:

* YBenuyeHnwve napametpa K, (yMmeHbLueHne Xp)
cnocobCTBYyeT yBENUYEHNIO BbICTPOAENCTBUS
perynsitopa. Ho amnnutyaa konebanunin
perynupyemoii BenmurHbl MOXeT BO3pacTu A0
HefoMyCTUMOTO YPOBHSI.

* YmeHbLueHue K (yBenuueHnue X;,) cnocobeTyeT
yMeHbLUEeHWIo konebaHui perynupyemon
BEMNWUYMHbI, BMNOTb A0 UcYe3HoBeHMs. Ho
yXyALlaetcst GbICTPOAENCTBME perynsiTopa n
MOBbILLIAETCS BEPOSTHOCTb KoneGaHuit
perynmpyemMon BenuymHsl.

* Mpw 3aBbILIEHHOM 3HaYeHuUmn T, NpoLiecc noaxona
perynupyemMon Benu4muHbl K yCTaBke CTaHOBUTCSI
O[HOCTOPOHHWM Jaxe Npu Hanu4uu konedaHui.
Ho 6bicTpogencTeme perynsatopa yMeHbLIaeTcs.

* [pwn 3aHMKEeHHOM 3HaveHun T, nosenseTcs
3HaYUTENbHbLIN Nepexoa perynupyemMon BenuymHbl
Yepes ycTaBKy. Ho cyLecTBeHHO yxyaLaeTcs
6bicTpoaeicTBUE perynsiTopa 1 NoBbiLLaeTcs
BEPOSITHOCTb konebaHuii perynmpyemon
BEMNYUHbI.

* YBenuyeHue T, cnocobCTBYET NOBLILEHWIO
6bicTpoAencTBuA cuctembl. Ho noBsbilwaeTcs ee
YyBCTBUTESNLHOCTb K MOMeXaM 1 BO3MOXHO
nosiBNeHne BbICOKOYACTOTHbIX konebaHui
perynupyemoi BenMyuHbl C ManblM NepuogoMm.
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Yeraska +—

Upeanbto CNMLUKOM Maso

Xp CAMLIKOM BEAMKO

Yeraska +—

tc

Vgeansho Tyi CAMLIKOM MaNo

T, CAMLIKOM BENMKO

Ycraska

tc

VaeansHo Ta CAMWKOM MO

Ta CAMLIKOM BEMKO

tc

PucyHok 7.14 — PazanuyHbie BUAbI NnepexoaHoro

npouecca



T,°C

Mpun  onTuManbHOW  MOACTPOMKE  perynstopa  rpaduk A A
perynupyeMon  BenuYMHbl  [OMKEH UMETb  MWHUManbHOe 1 s
3HayeHne nokasatens owubku perynuposaHus (A1) npu ‘

[OCTaToOMHO cTeneHu 3aTtyxanmsa @ = 1 — As/A4 (0,8 ... 0,9). Yoraska — o _

tc

PucyHok 7.15 — Mpacdmk ans onpeaenexus
owunbKku perynupoBaHus

7.7.5 NMpumep py4How HacTporiku MUL-perynsaTopa

[ns nactponku MU-perynsatopa cnegyer:
1. Ha npu6ope ycTaHOBMTb (Avana3oH napameTpoB npuseaeH B Mpunoxenun Hacmpausaembie napamempsi)
cnepyoLme 3Ha4YeHnst:

* Xp =9999;
T, =0;
*1,=0.

2. 3apatb ycTaBky.

3. B xoge HabntogeHuii hMKCHpoBaTh 3HAYEHUs perynnpyemMoro napameTpa (CKopocTb 1 BpeMsi Noaxoaa K
ycTaBke).

4. B xope HaCTpoWnku pykoBodcTBoBaTbC mabnuuel 7.1.
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Ta6nuua 7.1 — OnucaHue wWaroB npumMmepa

LWar MapameTpbl OueHka npouecca PeweHune
1 Xp =9999 [onro nogxoguT K ycTaBke, He YmeHbLwnTb Xp (B ABa pa3a)
™w=0 nepecekaet
7,=0
2 Xp = 5000 BbicTpee nogxoauT k yctaske, He YmeHbwWnTb Xp (B ABa pa3a)
™w=0 nepecekaet
7,=0
3 CpaenaTb HECKONbKO UTepauuii, 4o TeX Nop, Noka NosiBATCS Mapametp T
npusHaku konebanuin. Uameputs nepuog (Tk). OAnsa cnegytouei
UTepaLmmn MOXHO NpUHSATL Ty = Tk / 2 ANS ycKopeHusi npoLiecca Yeragka 1— — — -
HacTpowkwn L e
|
|
|
|
! Bpems
Bpems HaBnioneHus | P
4 Xp =500 OueHb BbICTPO NOAXOANT K yCcTaBke, He | 3adhukempoBaTb Xp, UBMEHUTD Ty
Tw=Tk/2 nepecekaert, kornebarenbHOCTb
73=0 ycununach
5 Xp =500 MooxoauT K ycTaBke, He nepecekaeT YMeHbLWNTb T, (B ABa pasa)
s = 2000
7,=0
6 Xp =500 MopoxoauT K ycTaBke, He nepecekaeT YMeHbLwnTb T4 U Xp (B ABa pasa)
v = 1000
=0
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Mpopomkenue Tabnuubi 7.1

LWar MapameTpbl OueHka npouecca PeweHune
7 CpenaTb HeCKonbKO UTepaumii, 4O TeX Nop, Noka perynupyemasi | Mapaverp
BENMYMHA He nepeceyeT yCTaBKy W HayHeT kornebaHus okono
3TOro 3HaYeHNs Yoraeia
|
I
I
|
|
T
Bpems ! Bpew
8 Xp=125 Perynupyemas BenuunHa nepecekna Napaverp
v =250 ycTaBky. [poBepuTb COOTHOLLEHNE
,=0 amnnutyg A3/ A1=0,1 Yeraska

Ecnu konebaHusi yaoBneTsopsitoT
YCIOBUIO — PErynATOp HAaCTPOEH.
Ecnu HeT — dukcmposatb Ty U Xp,
3a0atb Tp=Tu/5

Bpems HabniopeHns Bpews
9 Xp =125 MpoBepuTb cooTHoLweHne amnnuTya A3/ A1=0,1
=250 He ynoeneTsopsieT ycnosuio — yMeHblwnTb i Ha 10 %
T, =50
10 Xp =125 PerynsaTop HacTpoeH
v =250
T, =40
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7.8 HacTtpouka komnapatopa u yctporctBa «LBA»
[ins 6onee ahheKTUBHOIO KOHTPONSA HaA NpoLieccamu perynmpoBaHusi B Npubope MMeeTcst Nlormyeckoe YCTponcTBo,
paborTatoLlee No NpPMHLUMMNY KoMNapaTtopa, a Takke yCTPOMUCTBO onpeaeneHust obpbiBa koHTypa «LBA».

O6a ycTponcTBa ynpasnsoT PasnMyHbIMU CUTHANM3MPYIOWMMK YCTPOMCTBaMK, Hanpumep, CUpeHamu, namnamu,
6rOKMPOBOYHBLIMM BbIKMNOYaTeNsiMu, 6riokamu NPUHYAUTENBHOTO (aBapUINHOTO) OXMNaXAEeHWUs UMM HarpeBaHWs U T. M.

CvrHanbl aBapunHON cUrHanu3auum KOMMyTupytoTcs Yepea cxemy «UIMU» n MoryT ynpaenaTe Tonbko BY kntoyesoro
Tvna.

O cpabartbiBaHMM NOrMYECKOro YCTPONCTBA CBUAETENbCTBYET BKITIOYEHNE COOTBETCTBYIOLLENO CBETOAMOMA Ha TNLEBO
naHenu (AL nnu LBA).

7.8.1 Hactpoiika komnapaTopa

B 3aBucuMMOCTM OT CUCTEMDI perynupoBaHua MOXHO 3ajaTb napameTpbl CpaﬁaTblBaHMﬂ KomMmnapatopa,
CurHanusupyroLiero o Bbixoge perynmpyeMOﬁ BeNNYunHbI 3a AoNyCTUMble Npeaenbl.

Mpu HacTpoiike koMNapaTtopa crneayeT 3aaath TUN IOMUKK ero cpabaTtbiBaHus B napameTpe ALE.

B npubope 3anoxeHo 11 TNoB noruku cpabaTbiBaHUsi KOMNapaTopa — 3aAaeTcsi Nopor cpabaTbiBaHWA komMnapaTopa
X v ructepesnc HYS gnsi yctpaHeHnst HeHyxHbIx cpabaTbiBaHUI 13-3a konebaHuii KOHTPONMMPYEMOW BENUYMHbBI BOKPYT
MOPOrOBOrO 3HAYEHMUSI.

Komnapatop curHanuavpyet 06 asapuinHON CUTyaLmm, HO PErymnsTop Npoaonxaet paborars.

®yHKUMS BNOKMPOBKM MEPBOTO cpabaTbiBaHWS MO3BOMSET MCKIIOYUTL BKIOYEHWE CUrHanv3auum cpasy nocne
BKITKOYEHUSA NUTAHUS.

Vcnonb3oBaHue 6J'IOKMPOBKI/I MMeeT CMbICIl, HanpumMmep, Npu yCTaHOBKE B CUCTEME HarpeBaHUA, MOCKOJIbKY, Kak
npaswuno, s3Ha4yeHue Mamepﬂemoﬁ BENNYMHBI B 3TOW CUCTEME U3HAYamnbHO HaxXoguTCa HUXe yCTaBKkn SP.
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Ta6nuua 7.2 — Tunbl Noruku cpabaTbiBaHMA KOMNapaTopa

NapameTp ALE Tun curHanusaumm CocTosiHMe BbIXOQHOIO YCTPONCTBA
o CurHanusaums BblknoyeHa
ol MamepeHHas BenuynHa BbIXOAMT 3a X X
3afjaHHbI JrManasoH 5
. — et S
I 4
Bbikn.— — — 5 - -
HYS HYS
oe M3mepeHHas BennunHa npeBbILLAeT ycTaBKy X
SP perynstopa Ha X
Bri— - — - - ] o
I
Bbik. — =3 — -
HYS
o3 MN3mepeHHas BenuumnHa MeHblue yctasku SP X
perynaTtopa Ha X
Bikn. N S
3
Bblkn.— — 3 e
HYS
o4 iamepeHHas BenmunHa HaxoauTcs B X X
3aaHHOM AvanasoHe
Bkn. — - — - -
A
BbiKN. - ——
HYS HYS
o5 AnanoruyHo I { ¢ 6riokvpoBKoii Nnepeoro cpabaTtbiBaHus
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MpopomkeHune Tabnuubl 7.2

NapameTp ALE Tun curHanusauum CocTosiHMe BbIXOQHOIO YCTPONCTBA
Of AnanoruyHo L2 ¢ 6nokvpoBKoii Nnepeoro cpabartbiBaHus
a7 Ananoruuro [3 ¢ 6rioknpoBkoi nepeoro cpabarbiBaHWs
o8 M3mepeHHas BennynHa npesbiwaeT X no X
abcontoTHOMY 3HaYeHno
Bkn. - — — — - _
Bown 11 T __
HYS
o9 M3mepeHHas BennymHa meHbLue X no X
abconoTHOMY 3Ha4eHNo
BN, [
Bbu(n.___o____ ——
HYS
i AnanoruyHo L5 ¢ 6nokvpoBKoii nepeoro cpabaTtbiBaHus

i AnanoruyHo 9 ¢ 6r1okMpoBKoit Nepeoro cpabaTtsiBaHus

* 3aBoackas ycraHoska — 0.

X — nopor cpabartbiBaHus, napameTp AL-d (rpynna cnlt),
HYS — ructepesuc, napameTp AL - H.
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Mpumep
PaccmoTpum npumep curHanmaaumm ¢ TUNoM forvku 5 B cucteme HarpeBaHusi.
Ha pucyHke 7.16 nokasaHbl gnarpaMmmbl paboTbl komnapaTtopa T

6e3 6rokvpoBkM nepsoro cpabatbiBaHus (TuM norvkn 1), n ¢

o T -X
GMNOKNPOBKOW (TWM Morvku 5).

B cnyyae wucnonb3oBaHWs Tuna MorMkM 1 B MOMEHT I il i
BKMIOYEHUs npuGopa, Korga perynupyeMasi BenuumHa Hibke
nopora Tyer — X, NPOUCXOAUT HexenaTtenbHoe cpabaTbiBaHue
Komnapatopa (3oHa ), Koraa peanbHO aBapWiHOWM cuTyauun Cirvanzauna t
HeT. B cny4ae wucnonb3oBaHWs  TUNa  norukM 5 B,
HexenartenbHoro cpabatbiBaHUst HE MPOUCXOAMUT.

Mocne BknoyeHuss npubopa BbIxoA KomnapaTopa 6yner BbK, n norvka 1
HaxoauTbCS B COCTOSHUM «BbIKM» [0 MEepPBOro MpeBbllleHns

nopora Tyer — X, W TOMbKO KOrAa perynupyemasl BenmuunHa

CcHoBa BblgeT Ha nopor Tyr — X (aran |lll), BbIXOA Bk,
KoMnapaTopa BnepBsble NepeiaeT B COCTOSIHUE «BKITIIOYEHO» — BBIKT. N nork 9
curHanusaums  cpabotaer. [lanee komnapatop  Gyaet t
paboTaTb Takxke, Kak C TUMoMm JNormku 1.

Curnanyaauyma t

PucyHok 7.16 — CpabaTbiBaHMe cUrHanusauum

Mocne BbIGOpa norvku cpabaTbiBaHUA CreayeT HacTpoWUTb B cUCTeMe HarpeBaHus

nopor cpabaTtbiBaHMs M [UCTEPE3UC Kommaparopa —
napamertpsbl AL -d n AL -H cooTBETCTBEHHO.

Mpu ycTaHoBKe B napameTpe ALE 3HaueHus 0 komnapaTtop GyaeT BbiKMoYeH, a napametpbl AL -d, AL -H HegoCTynHbI.

MapameTp AL-H MOXeT mMpuHUMaTb 3HayeHwst B AvanasoHe ot 0 [0 BepxHeW rpaHuubl AvanasoHa W3MepeHus
MCMOSIb3YeMOoro AaTyuKa.

MapameTp AL-d MOXET NpPUHUMATb 3HAYEHUS OT HWKHEW A0 BEPXHEN TpaHWLbl Auanas3oHa W3MepeHust
MCMonb3yemoro Aatyuka.
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7.8.2 CurHanusaums o6 obpbiBe B KOHTYpe perynvpoBaHus

[lnsa 3aaaHns BpeMeHu AuarHocTvku obpbiBa KOHTypa (napametp LbA) cnegyeT nepeiiTy B rpynny napameTpos Adu.
Ecnn 3HayeHue perynupyemoro napametpa He MeHAeTCA B TeYeHue onpeneneHHoro BpeMeHu npu nopadve
MaKCUMarnbHOro (MUHUMAanbHOMO) yNpaBnsioLero BO3AEWCTBUS,, TO B KOHTYpe peryrnupoBaHusi npousoLlen obpbiB.

Tor,qa Ha COOTBeTCTBy}OLLI,I/IVI BbIXO4 BblgaeTca curHarn. Pa6ota CuUrHanmsauuun 06 06prBe KOHTYpa onpeaensaetca
ABYMA napamMeTpamu: «BpemMa AUarHoCTukn 06prBa KOHTYpa» U «lWMpuUHa 30Hbl ANArHOCTUKN OprIBa KOHTYpa».

YCTpOMCTBO BblAaeT CUrHam TpeBOru, eciim Mo UCTEYEHUM BPEMEHW OMArHOCTUMKM o6pbiBa KOHTYypa u3aMepeHHoe
3Ha4yeHne He UBMEHUITOCb, a UMEHHO!

* Ans npouecca Harpesa npu MakCMmasribHOM BbIXOQHOM CUrHasne He yBenu4nnochb, npy MUHUMasribHOM — He
YMEHbLUNNOCh;

¢ Anga npouecca oxnaxaneHusa npu MakCMManbHOM BbIXOAHOM CUrHare He yMeHbLUUNOoCh, Npy MUHUMarbHOM — He
YBENN4unnoch.
Mocne Bblgaym curHana perynaTtop OTKn4aeTca.
BPEMH ANarHoCTUKKU 06prBa KOHTYpa LbA N3MepAeTca B CeKyHOax U BbIYUCIAETCA NO METOAUKE, N3MNOXEHHOW HUXE.
[ns BblYMCNEHNSA BPEMEHN ONArHOCTUKM OﬁpblBa KOHTYypa cnegyert:
1. YcTaHOBUTb MakcMmanbHoOe 3HavyeHne BbIXOAHOro curHana.

2. Ni3amepwuTb Bpemsi, 3a KOTOpPOe n3mepsiemasi BENU4nHa M3MEHNTCS Ha LUMPUHY 30HbI AUArHOCTUKM (Mo
YMOIYaHWIO LUMPUHA 3TOM 30HbI paBHa 10).

3. YBenuunTbL U3MepeHHoe BpeMsi BABOE W NPUHSTL ero 3a Bpemsi AUarHoCTUKN 06pbiBa KOHTYpa.
Ecnu LbA = 0, curianusauus obpbiBa KOHTYpa OTKMoYaeTcs, napameTp LbAb HegocTyneH.

LnpuHa 30HbI AuarHocTvku obpbiBa KOHTypa 3ajaetcsa B napamerpe LbAb B eguHMuax M3MepeHust BXOAHOM
BeNu4YmMHbI B AnanasoHe 0,0...999,9 ansa TemnepatypHbix AatyumkoB (TC u TIM) 1 0...9999 — Ans aHanorosbIX.

Mpumep cpabaTbiBaHWs YCTPOWCTBA ANArHOCTMKM 0GpbIBa KOHTYpa NpuBeAeH Ha pucyHke 7.17.

71



MomenT obpeisa

T.°C B LMK PeryMpOBaHUA
30Ha KoHTpONs!
Tyer MAMAAXA u npu 0BpbIBE KOHTYpa
M—~~I_ 1
t,c
Y, %
100
70
2)
CrrHanvzaums t,c
BKN.
BbIKN. 3)
A tc

Bpewms avartoctvikm
0bpblBa koHTypa

PucyHok 7.17 — CpabaTbiBaHWe AMarHOCTUKM o6pbiBa
B Toyke A HarpeBaTenb Bbillen U3 CTPOsi, W TemnepaTypa HauyuMHaeT yMeHbluaTbcs. Perynstop ysenuuusaeT
BbIXOOHOW curHan (rpaduk 2), KOHTPONUPYs OTKNUK cUCTeMbl. MNockonbKy TemnepaTypa NpodorkaeT YyMeHbLIaTbCs,

paccornacoBaHue pacTter u 3HadeHune Y gocturaet 100 %. B momeHT poctmxeHus Y = 100 % (Touka B) npubop
HayMHaEeT OTCYET BPEMEHMW ANArHOCTUKM 0BpbIBa KOHTYpa At.
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Ecnv no uctedeHun aToro BpemMeHu Temnepartypa npoforkaeT yMeHbluaTbCsl, CUrHanmaaums cpabarbiBaet (kpusasi |
Ha rpacuke 1). Ecnn Temnepatypa pacTeT, Ho 3a Bpemsi At U3MeHeHWe TemrnepaTypbl He MPEBbLICUINO LUMPUHY 30HbI
anarHocTuku obpbiBa KOHTYpa (kpusas |l Ha rpadmke 1), curHanusaums Takke cpabatbiBaeT (rpadmk 3).

06 aBapwiHOIi CUTyaLMn CUTHANM3NPYeET cBeYeHne ceeTtoamoaa LbA.

7.9 3awmTa oToeNbHbIX NApamMeTpPoB OT MPOCMOTPA U U3MEHEeHUN
Kaxgbin napametp npubopa umeeT aTpubyT peoakTMpOBaHWs, ycTaHoBKa KoTtoporo npoussogutesi ¢ MK yepes
nHTepderic RS-485. ATpubyT peaakTMpoBaHus NpYHUMAET [Ba 3HAYEHWS: peAaKTUPYeMbIi U HepeAakTUpyeMbIi.

MNapameTp EdJPE, Haxopswwiics B rpynne SEL- npubopa (mocTyn Kk rpynne ocyliectensietcs yepes ko FASS= I00),
ynpasnseT BO3MOXHOCTLIO MPOCMOTPA M PEAAKTUPOBAHUS NapaMETPOB C YH4ETOM YCTaHOBMEHHbIX aTpubyToB.

B cnyyae, korga EdPE = on, BCce napameTpbl, B KOTOpbIX aTpubyT pPeaakTMpoBaHWs MPUHUMAaET 3HayeHue
HepeAaKTUPYeMbIN, CTAHOBATCS HEBUAVMBIMU.

B cnyuae, koraa EdFE = oFF, Bce napameTpbl, HE3aBUCKUMO OT 3HaueHUs aTpubyTa pefakTUpoBaHus, GyayT BUAUMbIMK.
Ecnu B rpynne Bce napameTpbl HEBUAWMBI, TO BCS Fpyrnna CTaHOBUTCS HEBUANMOV.

7.10 HacTtporka o6mMeHa AaHHbIMU Yepe3 uHTepcenc RS-485

O6MeH AaHHbIMY HacTpavBaeTcs napameTpamu rpynnst Lo

* bP5 — ckopocTb 06MeHa B ceTu; AonycTMMble 3HaveHust — 2400, 4800, 9600, 14400,19200, 28800, 38400,
57600, 115200 6uT/c;

* ALEn — pnvHa cetesoro agpeca (8 vnum 11 6ur);
* Addr — 6a3oBbIn agpec npubopa (0-2047);
« r5d. — 3apepixka npw oteete no RS-485 (1-45 mc).

73



Mpubop wnmeeT Takke cneaywolme GUKCUPOBaHHbIE NapameTpbl obmeHa, He oTobpaxaemble Ha LMEPOBOM
nHauKkaTope:

« Konnuectso cton-6ut — 1 — Shck;
» InnHa crnosa JaHHbIX — 8 6UT — LEm;
*» KOHTPOIb YeTHOCTM — HeT — Pri4

BHUMAHUE
HoBble 3Ha4eHnst napameTpoB 06MeHa BCTYMatoT B Uy TOMbKO Nocne nepeaanycka npubopa (nocne
CHATUS U 3aTEM NoAauu NUTaHWS) Unu nepesanycka no RS-485.

7.10.1 Pa6ora c napameTpamu no npotokony OBEH

Kaxabll napameTp MMeeT UMsi, COCTosiLee M3 NMaTUHCKMX OykB (OO0 4eTbipex), KoTopble MOryT ObiTb pasfgeneHbl
ToYKamu, U HassaHue. Hanpumep: «[nvHa cetesoro agpeca A.Leny, rae «[lnuHa ceTeBoro agpeca» — Ha3aHue, A.
Len — ums.

MapameTpbl Npubopa pasnensoTes Ha ABe rpynMbl: HACTPaMBAEMbIE U ONEPATUBHBIE.

HactpauBaemble napameTpbl crieayeT 3agaBaTb NMGO kHOMKamMu Ha NUUEBOW naHenu npubopa, nubo yepes
ceTeBOV MHTepENC C NOMOLLbIO NporpaMmbl «KoHdurypatop».

3HayeHus HacTpauBaeMbIX NapamMmeTpoB XPaHATCA B SHBPFOHEBBBVICMMOVI namaTtun r|p|/|60pa N COXpaHAKTCA B Cllyvae
BbIKIMKOYEHUS NUTaHUA.

HaCTpaMBaeMble napamMeTpbl MOrytT uUMeTb TakKke WHOEeKC — LlMCbpy, oTnnyatoLyro napameTpbl OAHOTUMHbIX
anemMeHToB. MiHaeKC nepefaeTcs BMeCTe CO 3HaYeHem napamerpa.

OnepaTuBHbIE NapaMeTpbl NEPEHOCAT UHAOPMALMIO O TEKYLLIEM COCTOSIHWM NpuGopa Unu 06bekTa perynupoBaHus:
M3MEPEHHBIE WU BLIYUCTIEHHBIE 3HAYEHWS!, BbIXOAHbIE MOLLHOCTW PErynsiTopoB, HOMepa 3anyLeHHbIX B AaHHbIN
MOMEHT NPOrpamM, TEKYLLIME COCTOSHUS BbIXOAHbBIX S1IEMEHTOB U T. .

OnepaTvBHble MapaMeTpbl WHAEKCUPYKOTCS Yepe3 CeTeBOW afapec. [nsi CUMTbIBaHUS M3MepsieMOoro 3Ha4YeHus C
Bxoga 1 criegyert npouuTaTtb 3HadeHue napametpa Fu C CeTeBbiM aApecoM, 3aaaHHbIM B napameTpe Addr, ans
CUNTBIBAHUSI U3MEPSIEMOTO 3HAYEHUs C BXoAa 2 — ¢ ceTeBbIM agpecom Addr +1.
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7.11 BocctaHOBRNEeHMe 3aBOACKUX YCTaHOBOK
B npmﬁope nveetcsa beHKLl,l/lﬂ BOCCTaHOBMEHNSI 3HAYEHUIN napameTpoB, YCTaHOBMEHHbIX Ha 3aBOe-u3rotosButene
(CM. ﬂpVIJ'IO)KeHVIe HacmpaueaeMb/e napamempsbl ) [nsa atoro crnefyet OTKNYUTb npmﬁop OT C€TU KaK MUHUMYM Ha

1 MUHYTY ¥, OQHOBPEMEHHO YAepXunBasi KHOMKU @ " , BKINIOYMTb NuTaHue npubopa. MNpu nosiBneHnn Ha BepxHem
nHAaukatope [- — — =] oTnycTUTb KHOMKW. 3aBOACKMNE YCTaHOBKM BOCCTAHOBMEHbI.

8 TexHuyeckoe obGcnyxuBaHue
8.1 O6wme ykasaHusA

Bo Bpemsi BbINOMHEHUs paboT Mo TexHWYeckomy obcnyxuBaHuio NpuGopa crnedyeT cobniogatb TpeboBaHWs
6esonacHocTun U3 paszdena 3.

TexHunueckoe obcnyxuBaHve npubopa NPOBOAUTCA HE pexe OAHOro pasa B 6 MecaUeB W BKIOYaeT crneaylolme
npoueaypbl:

* NnpoBepkKa kpennexus npubopa;

* MpPOBepKa BUHTOBbLIX COEANHEHWI;

* yAaneHue nblauv 1 rpssn ¢ knemMmHuka npubopa.

8.2 NoBepka

MoBepky npuGopa NpPOBOASAT OpraHbl, aKKPeaUTOBaHHble Ha MpaBO MoBepku. TpeGoBaHWS K NoBepke, NOPSAOK,
OCHOBHbIEe 3Tanbl NpoBeaeHns onpeaensitotca metogukon MA 3067-2007.

MeToavka noBepku noctaBnsieTcs no TpeboBaHmio 3akasymka.

MexnoBepoyHbIi MHTEpBan — 3 roga.
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8.3 NMpoBepka Bepcun NnporpaMmMHOro o6ecneyeHus

PesynbTaT NoATBEpXAEHUSI COOTBETCTBUS MPOrpaMMHOro obecneyveHus cYMTaeTcsl MOMOXUTENbHLIM €Cu HOMep
Bepcun nporpammHoro obecneyeHnsi COOTBETCTBYET (HE HUXE) BEPCUMM NMPOorpaMMHOro obecneveHnst ykasaHHoOro B
pasgene «MeTponoruyeckme M TEeXHUYECKMEe XapakTEPUCTWMKM» OMuWcaHWe Tuna CPeacTB u3mepeHus. Bepcus
nporpamMmmHoro obecneyeHus npubopa otobpaxaerca npu 3anycke nporpammbl «KoHdurypatop TPM101, TPM2xx»
noakntoyeHun npubopa k komnbtoTepy. Npumep okHa ¢ oTobpaxkeHnem Bepcum MO ykasaH Ha pucyHke 8.1.

TPM101, TPM2xx KoHgurypaTtop - O6wwe napaMetpel npubopa >

WMaentudmkatop npuopa TPM212
Bepcua nporpamme: V02.0025

PucyHok 8.1 — Bepcusa BctpoeHHoro MO

8.4 lOcTupoBka

BHUMAHUE
Heo6xoAMMOCTb NPOBEAEHUS IOCTUPOBKM OMPEAENSIETCS N0 pe3yrnsTatam NoBepky NpuGopa Tomnbko
KBanNUULMPOBaHHBIMK CNIELIMANUCTaMU METPOSTOTMYECKUX CITYXO, OCYLLECTBNSIOLMX 3Ty NOBEPKY.

lOcTtupoBka npubopa 3aknoyaeTcs B NpoBedeHUM psiga onepauui, obecneunBaloLmMx BOCCTAHOBREHWE €ro
METPOSIOMMYECKNX XapaKTEPUCTUK B Criydae X U3MeHeHUs B XoAe ANUTENbHOM akcnnyartaumm npubopa.

Metoauka HOCTUPOBKU 3aBUCUT OT TUMNA MCMNOMNb3yeMOro AaT4yumka.
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ﬂJ’IFI npoeseaeHnsa CTUPOBKU Ha BXOL npv|60pa nogaeTcs TanoHHbIVA CUrHan.

Bo Bpems 10CTUPOBKU an60p BblHMCNAET COOTHOLWEHUA Mexay NoCTynMBLUMMU BXOOHbIMU CUrHanamu n curHanamm
COOTBETCTBYHOLMX OMOPHbIX TOYEK CXEMBbI. BbluncneHHble COOTHOLLEHMSA (KOSd)d)I/ILU/IeHTbI IOCTI/IpOBKI/I) 3anucbliBatoTca
B 3HEpProHesaBnCMMYH0 NamMATb U UCNOSb3YHOTCA B [anbHenweM A5 BblYMCIEHUS BXOAHbBIX BESINYMH.

8.4.1 BbluncneHue ko3t 1umneHTOB OCTUPOBKN

BobluucrneHne koaghULMEHTOB HOCTUPOBKY MPOU3BOAUTCS MPYU U3MEHEHUW 3HAYEHUI HACTPaUBAEMbIX NMapaMeTpoB B
o
rpynne CALA.

[ns npoBeaeHUst KOCTUPOBKM CreayeT:
1. HaxaTtb ogHOBpeMeHHO + @ + @ 1 yaepxueatb 4o nosisneHus FASS.

2. YctaHoBuTb kog 104 n HaxaTtb .

3. Ha uHaukatope otobpasutcsi napametp «KOCTUPOBKa HaKIOHa N3MEPUTENBHON XapaKTePUCTUKMy LLbd u ero
3HaYeHve no ymonyaxuio 5ktoF,

4. YcTaHOBWTb 3HaYeHWe rLin (3anyck CTUPOBKM) U HaxaTb .

PRSS|® | FRSS Libhd | D | [ibd

0 iy Skor rln
@B+ @10 I
’5 | 3anyck

O |_tOCTMOBKY )
1L

PucyHok 8.2 — 3anyck OCTUPOBKMU
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B TeueHue 2 cekyHa NprBop NPOM3BOANT M3MEPEHNE STaNOHHBIX CUrHANOB, MOAKMOYEHHBIX K BXOAY.
Ha uHankaTope sHadeHve napamertpa LLbd oTobpasuTcs Kak:

* 5LaP — nonyyeH npaBusibHbINA Pe3ynsTar CTUPOBKM;

* ErL — owmbka 1oCTUPOBKY.
B03MOXHbIE MPUYMUHBI OLLMGKU KOCTUPOBKM:

* HEMpPaBUILHOE MOAKITHYEHNE NCTOYHMKA STANIOHHOTO cUrHasna K npuéopy;

* HerMpaBUIbHOE 3HaYeHe ATAIOHHOTO CUrHana;

* HEMCMPaBHOCTbL Npubopa.

Mocne ycTpaHeHWsi NPUYUHBI OLLIMGKM CrieflyeT NOBTOPUTL FOCTUPOBKY.

8.4.2 OcTupoBka npubopa ans pa6orbi ¢ TC
[ns npoBeaeHWs KCTUPOBKK CrieayeT:

1. MoakmioumnTb K BXxoAy Npnbopa BMeCTo AaTyvka MarasvH
conpoTtuenenni Tuna P4831 (nv nogobHeli emy ©

Krnaccom TouHocTu He 6onee 0,05). CoegnHeHne - BXO,[I, X-1
npubopa c MarasmHoM criegyeT Npou3BOAUTbL NO @ @ @ \
TPEeXnpoBOAHON cxeme nofkstoyeHnst. ConpoTuBneHns Ry BXOﬂ, X-2
NPOBOAOB NMUHUW AOIMKHbI OTNNYaThLCS He Gonee Yem Ha @ @ @ | ] _
0,05 %. Bxon X-3

2. BKntounTh nuTaHue npubopa v yCTaHOBUTL KOA AaTuvKa P4831

B napameTpe L n-£, COOTBETCTBYIOLLMIA UCTIONb3YEMOMY

MRy Aatymka.
3. YCTaHoBWTb Ha MarasuHe 3Ha4YeHne ConpoTMBNeHUs B
COOTBETCTBUU ¢ mabnuuel 8.1.
MepeBecTn Npnubop B pexvm M3MepeHns BXOAHOW BENUYMHBI.
Yepes 5-10 cekyHA NpOKOHTPONMPOBaTh NokasaHusi npubopa. MNokasaHusi 4omkHbl 6biTb paBHbl (0,0 £ 0,2) °C.

PucyHok 8.3 — Cxema noakntoyeHus npu
toctupoBke TC

o s
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Ecnu abcontoTHas NorpeLlHoCTb U3MEPEHNS B 3TOW Touke npesbiwaet 0,2 °C, cnegyeT BblYMCNNUTL KO3 DULNEHTDI
I0CTMPOBKW. 3aTeM NPOBEPUTL pe3ynbTaTbl LCTUPOBKM. [MokadaHusa BepxHero LM gomkHbl 6biTe pasHbl (0,0 + 0,2) °C.

Ta6bnuua 8.1 — 3TanoHHbIe CUrHanbl

Tun gaTumka 3HauyeHue curHana, Om
TCM100, TCIN100 100
TCM50, TCIM50 50
TCMrp. 23 53
TCMrp. 21 46

8.4.3 KOcTupoBka npubopa ans pa6orsi ¢ TIN
[nsi npoBeaeHWst OCTUPOBKY CrieayeT:

1. MopakntounTb K BXxogy npubopa BMeCTo AaTymka aAnddepeHumnansHblii BonstMeTp B1-12 B pexvme
kanubpartopa HanpsHKeHUst N aHaNOMMYHbIN EMY UCTOMHUK 3TANOHHOTO HanpPsHKEHWUS C KNacCoOM TOYHOCTU He

6onee 0,05.
Kanubparop
HanpsXeHus
Bxop X-2
U
o @ — Bxop, X-3

PucyHok 8.4 — Cxema noaknoyeHus npu roctuposke T

2. BkntounTb nuTaHve npubopa 1 ycTaHoBUTL KOA AaTYMKa B NapameTpe cn-& , COOTBETCTBYIOLLNIA
ncnonb3yemMomy Tury AaTymka.
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3. YcTaHoBUTb Ha Bbixoae BONbTMETPA B1-12 Hanps>XeHue, COOTBETCTBYHOLLEE TUMY NCNONb3yeMOoro gatymka, CMm.

mabnuyy 8.2.

: BHUMAHUE

BbixogHoe Hanps>keHne KanMﬁpaTopa AOIMKHO OCTaBaTbCA HEN3MEHHbLIM B NpoLecce BbINONMHEHUA
HOCTUPOBKU N NPOBEPKN pe3ynbTaToB OCTUPOBKA.

4. BbIKITIOYMTL CXEMY KOMMEHCALMM TeMnepaTypbl CBOGOAHbIX KOHLIOB, YCTaHOBMB B napameTpe YLl aHaueHve
ofF. MapameTp OTKMoYEHUs CXeMbl KOMMNEHCaLUMM TeMnepaTypbl cBoboaHbIX koHuoB TI YLl HaxoanTes B
rpynne napaMmeTpoB I0CTUPOBKU. [lOCTyN K rpynne ocyLiecTensercsa Yepes koa 104.

[= +§,§>+@

!
{.
af
[N=N %]

PRSS|® | PRES
)

1
o

5]

PucyHok 8.5 — BbikntoueHne KXC

5. MepeBecTy NpMGOP B PEXUM MHAMKALMM NOKa3aHWUN.
6. Uepes 5-10 cekyHA NPOKOHTPONMPOBaTL NokasaHus npmbopa. A1 nokasaHWs JOMKHbI GbITb paBHbI

3Ha4yeHuam B mabnuuye 8.2.

=" ee0e —>

(= -
': (2] @ '_J (2]
an oFfF

Ecnu abcontoTHas NorpeLHoCcTb U3MepeHns B aToi Touke npesbiwaet 0,2 °C, cnegyet BbIYMCNNUTL KO3 DULNEHTDI
I0CTMPOBKW. 3aTeM NPOBEPUTL pe3ynbTaTbl OCTUPOBKM. [Moka3daHusa BepxHero LM gomkHbl 66Tk pasHbl (0,0 + 0,2) °C.

Ta6nuua 8.2 — TanoHHbIe curHanbl gnsa paéotbl ¢ TN

Tun TN 3HauveHue curHana, mB Mokasanusa npubopa, °C
TXK (L) 500,0 +2
TXA (K) 40.269 975,02
THH (N) ’ 1105+ 2
TXKK (J) 7186 £2
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MpopomkeHune Tabnuubl 8.2

Tun TN 3HauyeHue curHana, mB Mokasanua npubopa, °C
TBP (A-1) 1269+ 4
TBP (A-2) 1256 + 4
TBP (A-3) 20,146 12814
TMK(T) 388 + 4
Tnn(R) 1694 + 4
TN (S) 15,00 1452 + 4
Tepmonapa TMP (B) 10,073 1498 + 4

Ecnun NnorpeLwHoCTb NSMepeHna B TOW TOuKe npesBbIlWaeT NnpuBeAeHHY B TaGJ'IVILI,e BENnUYnHy, crnegyet BblYUCITUTH
KOSde)I/ILlI/IeHTbI FOCTUPOBKM. Ecnun NOrpeLwHoCTb He npesblillaeT npuBedeHHbIX Bbllle 3HayveHun, IOCTUPOBKa He

Tpebyetcs.

8.4.4 lOcTupoBKa Ansi paboTbl C aHaNoOroBbIMM AaTyMKaMm
HJ'IH npoeseaeHnsa CTUPOBKU crieayeT:

1. MoakmioumnTb K BXxoAy Npnbopa BMecTo AaTtyvka anddepeHumanbHbin BonsTMeTp B1-12 B pexvime

KanM6paTopa TOKa N aHanorM4YHbIN €MY UCTOYHUK 3TaNTOHHOIO NOCTOAHHOIO TOKa C KNaCcCoOM TOYHOCTU He

6onee 0,05. Tun ncnonbayemoro pesucrtopa — C2-29 B, conpoTuenexHne — 100 Om + 0,05 %.
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Kannbpatop Kanubpartop
TOKa R HanpsiXeHus
Bxop, X-2 Bxop, X-2
o @ — E] Bxop X-3 Vs @ — Bxop X-3
1) 2

PucyHok 8.6 — 1) NnOoCTOsIHHbIN TOK, 2) NOCTOSIHHOE HanpsXeHue

BkntounTb NuTaHve npubopa n yCcTaHOBUTL KOA AaTyMKa B napaMeTpe cn-£, COOTBETCTBYOLMIA
ncnonb3yeMomy Tuny AaTtyvika.

2. YcTaHoBUTb B NapameTpe Cn-L 3HadveHune 0.0, a B napameTpe Cn-H— 3HadeHve 100.0.

3. 3apatb Ha Bbixoae B1-12 3HaueHue Toka/HanpsixeHWsl, COOTBETCTBYOLLEE TUMY YCTAHOBMNEHHOTO AaTymKa.

Tabnuua 8.3 — 3TanoHHbIe CUrHanbl

Twvn gaTumka 3HaueHue curHana, MA

YHUPMLMPOBaHHbIN CUTHaN NOCTOAHHOIO ToKa

ot 0 oo 20 MA; oT 4 o 20 MA 20

ot0 g0 5mA 5

yHMd)VILI,MpOBaHHbIﬁ CUrHan NoCTosAHHOro HanpshHxeHus

or0no1B 1B

ot -50 go 50 mB 50 mB

BHUMAHUE
Bo Bpemsi BbINONHEHUS paboT BbIXOAHO TOK kanubpaTopa AOKeH OCTaBaTbCs HEN3MEHHBIM.

A\
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4. MNepeBecTy NpnbOpP B PEXUM UHOMKALIMW NMOKA3AHWIA.
5. Yepes 5-10 cekyHA NPOKOHTPONMPOBaTh NokasaHus npubopa. MNokasaHusi AoMKHbI GbiTb paBHbI 3HAYEHWSIM B
Tabnuue Bbille.

Ecnu abcontoTHasi NOrpeLuHoCTb M3MEPEHMs B 3TOW Touke npesbiwaeT 0,2 °C, cneayet BblUUCIUTL KO MULMEHTDI
I0CTUPOBKMW. 3aTem NpoBEPUTL pe3ynbTaThbl OCTMPOBKY. [MokasaHus BepxHero LIV gomxkHbl 6b1Tb pasHbl (0,0 +0,2) °C.

Ecnn NorpeLHoCTb He NpeBbIlaeT NpuBeAeHHbIX Bbllle 3HaYeHuw, HOCTUPOBKa He Tpe6yeTcn.

8.4.5 lOcTnpoBKa AaTYMKa Temnepatypbl CBO60AHbIX KOHLOB TI1

[Insi npoBeaeHWst OCTUPOBKY CrieayeT:
1. MNopaxntounTb, cobnogasi NONAPHOCTb COEANHEHUS, K NepBOMY BXoAy npubopa cBobogHble KoHubI TT1.
2. MomecTtnTb pabounii cnan Tl B cocya, coaepaluuin cmech nbaa u BoAsl (Temneparypa cmecun 0 °C).

3. BKIOUMTL NUTaH1e NpuGopa 1 yCTaHOBUTL KOA AaTyMKa B napameTpe Ln-£, COOTBETCTBYIOWMIA TUMNY
noaknoyeHHon Tr1.
4. MepeBecTn NpUGOP B PEXMM UHAMKALMM NOKa3aHUIiA M OCTaBUTb NporpeBaTbes Ha 20 MUHYT.

5. YcTaHoBuTbL B napameTtpe LLAS 3HaueHue rLin 1 HaxaTb KHOMKY , KaK nokasaHo Ha pucyHke 8.7.
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PucyHok 8.7 — NocneaoBaTenbHOCTb NPOBeAEHUA OCTUPOBKU
6. BkntounTb aBTOMaTnyeckyto koppekumio SC Tl no Temnepatype ero cBO60AHbIX KOHLIOB, YCTAHOBMB B
napametpe YLl 3HaveHve on.

7. MNpousBecTy NpoBEPKY Pe3ynbLTaToB CTUPOBKU. B pexume nsmepeHus nokasaHusi Ha BepxHeM L posom
MHAMKaTope AOMKHbI OblTb paBHbI 3Ha4YeHuto 0 °C ¢ abcontoTHOM norpeLuHocTbio He 6onee 1,0 °C.
Ecnu abcontoTHas NorpeLHoCcTb U3MepeHns B aToi Touke npesbiwaet 0,1 °C, cnegyet BblYMCNNUTL KO3 DULNEHTDI
I0CTMPOBKU. 3aTeM NPOBEPUTL Pe3ynbTaThbl OCTUPOBKY.

8.4.6 OcTMpoBKa BbIXOAHbLIX YCTPOUCTB TUNa «U» n «Y»
[ns toctuposku BY cneayer:

1. Noaxntountb BY Tuna «M» (LIAM «napametp — Tok oT 4 fo 20 MA») unun BY tina «¥Y» (AT «napametp —
HanpsikeHve ot 0 o 10 B») no cxemam, npuBeaeHHbIM Ha pucyHke 8.8 n Ha pucyHke 8.9 COOTBETCTBEHHO.
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P3003 MCP-63 P3003
PucyHok 8.8 — NMopkntoyeHne BY1 tuna U (Ry= PucyHok 8.9 — NopkntoyeHne BY1 Tuna Y (Ry=
500 Om) 500 Om)

HanpsbxeHne NCTOYHMKa NUTaHUS AOMKHO 6bITh B AnanasoHe ot 15 fo 28 B. B kavecTse nameputens
HanpshKeHWs MOXeT BbITb Mcnonb3oBaH Npubop Ans kanubposku BonsTMeTpoB P3003 nnu nHow npubop Toro
e knacca ¢ paspeLuatorlen cnocobHocTsio 0,001 B.

2. [Ons goctyna K rpynne LALL 04HOBPEMEHHO HaXaTb KHOMKM + @ + @ 1 yAepXmBaTb 40 NOSIBIEHNS
PRAS.

3. Beectn kog 100 1 HaxaTb .

4. Ans tocTnpoBku BY1 kHonkamum @ ] @ Bblbpath napameTtp «KoahhrUMEHT ICTUPOBKA MUHUMASTBHOW
rpaHunubl BixogHoro curHana ans LAM 1» C -0, iameHsis s3HaveHne napameTpa, 4obUTbCs, YToBbl NokasaHus
BOMbTMETPA PaBHSANNCH:

« 2,0 B— B0 BpeMs tocTuposku LIAT 4...20 MA;
0,0 B— Bo Bpemsi toctuposku LIAT 0...10 B.
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5. Haxatb kHOMKy . Ha nHgukatope otobpasutcs napametp «KoachduumeHT ICTUPOBKU MakCUMarnbHOM
rpaHuLbl BbIXoAHOTo curHana ans LLAM 1» - i,

6. NameHsisi sHaueHne napametpa ¢ !~ {, 0obuTbCs, YTOBbI NokasaHus BonsTMeTpa pasHsinucb 10,0 B.

7. Haxatb KHOMKy .

[Ons toctupoBkn BY2 cnepyeT BblMMCNUTE KO3(MULMEHTLI IOCTUPOBKM, MOAOOpaB COOTBETCTBEHHO 3HAYEHUsI
napametpoB «KoaUUMEHT HOCTUPOBKM MWUHUMANbHOW rpaHuUbl BbIXOAHOTO curHana ans UAM 2» — C 2-0,
«KoaghnLmMEHT IOCTMPOBKM MaKCUMasibHOM rpaHuLbl BbIXOAHOO curHana ans LAM 2» — C 2- 1.

ﬂJ’IFI BbIX0O4a 13 pexuma roCTUPOBKU crieayeT yaepXuBaTtb KHOMKY B TeyeHue 6 CEeKyH[.

9 MapkupoBka

Ha kopnyc npubopa HaHeCeHb!:
* HanmeHoBaHwue npubopa;
* cTeneHb 3awmThl kopnyca no FOCT 14254;
* HaNpshKeHWe 1 YacToTa NUTaHKs;
* noTpebnsiemasi MOLLHOCTb;
* KNnacc 3awwuTbl OT NOPaXKeHWs anekTpuyeckum Tokom no NOCT 12.2.007.0-75;
* 3HaK YTBEPXXAEHUSA TUNa CPEACTB U3MEPEHUN;
* 3HaK cooTBeTCTBUSA TpeboaHuam TP TC (EAC);
* CTpaHa-u3roToBuTENb;
* 3aBOACKON HOMep npubopa v rof Bbinycka.

Ha notpebuTenbckyto Tapy HaHeceHb!:
* HanMeHoBaHwue npubopa;
* 3Hak cooTBeTCTBUSI TpeboBaHusam TP TC (EAC);
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* CTpaHa-U3roToBUTENb;
* 3aBOJCKOM HOMep npubGopa v rof Bbinycka.

10 YnakoBka

YnakoBka npubopa npoussoautcs B cooTBetcTBUM ¢ FTOCT 23088-80 B NOTpebUTENbCKYIO Tapy, BbIMOMHEHHYIO U3
KopoGoyHoro kapToHa no FOCT 7933-89.

YnakoBka npubopa npu nepecbinke noytorn npounssoamtces no FOCT 9181-74.

11 TpaHcnopTupoBaHuWe U XpaHeHue
Mpubop [omkeH TpaHCMOPTUPOBATLCS B 3aKPbITOM TpaHcrnopTe nboro Buaa. B TpaHCMOpTHbIX cpeacTBax Tapa
[OIMKHA KPENUTLCSA COrMacHoO npasunam, 4eNCTBYIOWMM Ha COOTBETCTBYIOLLMX BUAAX TPAHCIOPTa.

Ycnosust TpaHCNOPTMPOBAHWSA AOIMKHbI cooTBeTcTBOBaTb ycnosusim 5 no MOCT 15150-69 npu Temnepatype
oKpy»KatoLero Bosgyxa ot muHyc 25 go nntoc 55 °C ¢ cobntofeHmemM mep 3alumTbl OT yAapoB v BUGpauui.

MpuBop crnegyeT nepeBo3unTb B TPAHCMOPTHOI Tape MOLUTYYHO MU B KOHTEMHEpaX.

YcnoBust xpaHeHus B Tape Ha ckinage U3roToBUTens U noTpebutens AofmkHblI cooTBeTCTBOBaTL ycnosusim 1 no FOCT
15150-69. B Bo3ayxe He AOMKHbI NPUCYTCTBOBATb arpeCcCUBHbIE MPUMECH.

MpuBop crnegyeT XpaHWUTb Ha CTennaxax.

12 KoMnneKkTHOCTb

HanmeHoBaHue Konuyectso
Mpubop 1wt
MacnopT u MapaHTUHBIA TanoH 1 ak3.
PykoBoacTBO No akcnnyarauum 1 3K3.
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1KT.
1 9k3.

KomnnekT kpenexHbix aneMeHToB
MeToavka nosepku (no TpeboBaHMIo 3akasyvka)

NPEAYNPEXAEHUE
@ MarotosuTens octaBnsieT 3a cobo NpaBo BHECEHWS AOMOMHEHUIN B KOMMNNEKTHOCTbL npubopa.

13 lNapaHTUKHbIE 0bsiI3aTenbCcTBaA

WMarotoButens rapaHTUpyeT cooTBeTcTBuMe npubopa TpeboBaHuam TY npu cobniogeHnn ycrnoBuid akcnnyataumu,
TPaHCMOPTMPOBaHWS, XPaHEHUSI 1 MOHTaxXa.
[apaHTUNHBIVA CPOK BKCNyaTaummn — 2 ropa co AHA NPOAaXW.

B cnyyae Bbixoga mpubopa M3 CTPOs B TE€YEHWE rapaHTUNHOTO CpoKa Mpu COOMIOAEHUM YCROBWUIA dKCnnyaTaumu,
TPaHCMOPTUPOBAHUS, XPaHEHUs1 U MOHTaXa MPeAnpUATAe-N3roToBUTENb 06s3yeTcs OCyLLEeCTBUTL ero GecnnaTHbIn

PEMOHT UK 3aMeHY.
Mopsagok nepenayv npuéopa B pEMOHT COAEPXKUTCS B NACNopTe U B rapaHTUIMHOM TarnoHe.
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MpunoxeHune A. HactpanBaembie napamMmeTpbl

Ta6nuua A.1 - MNepeyeHb HacTpanBaembIX NapamMeTpoB

NapameTp Donyctumele KommeHTapun 3aBoackas
OGo3Hauenne | HaumeHosaHue 3HaveHus ycraHoBka
Mpynna LuscP (LVOP). MapameTpsl perynposaqus
Pu N3mepeHHas AvanasoH [eq. nam.] MapameTp He
(PV) BenuYnHa n3MepeHns HacTpauBaeTcs.
faruvka
5F YcraBka perynsitopa* | onpepensieTcss |Ha umdpoBom nHankaTope 300
(SP) napameTpamu | 06o3HaveHne napameTpa He
SL-Lunb5L-H oTobGpaxaetcs
-5 3anyck/ocTaHoBKa rLin Perynatop paboraet riin
(r-S) perynnpoBaHus StaP Perynatop octaHoBneH, Ha BY
BbIJAeTCs CUrHar, paBHblii
3HaYEHMI0, YCTAHOBMEHHOMY B
napametpe Ad5t nnm onSk
AE 3anyck/octaHoBka He nosisnsietca npu r -5 = 5toF SkaP
(At) aBTOHACTPOWKU
rLin 3anyckaeTcs pexum
aBTOHACTPOWKN
SkaP ABTOHACTpOiKa BbIKMOYEHA
o BbixogHas MOLLHOCTb 0.0-100.0 [%] MapameTp He HacTpanBaeTcs.
(0) MNWAO-perynatopa
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Mpopomkenune Tabnuubl A.1

MNapameTp Oonyctumele KoMMeHTapuy 3aBoackan
O6o3nauenne | Haumenosanue 3HaueHun ycraHoBka
Ipynna {ndlE (init). Hactpoiika Bxogos npuGopa
cnkl Tun BxogHOrO 365 Pt 50 (o = 0,00385 °C-1) E__L
(in.t1) fatynka unu curHana - 395 Pt 100 (a = 0,00385 °C-1)
ans Bxoga 1
331 500 (a =0,00391 °C-1)
r391 10001 (a = 0,00391 °C-1)
gl 4601 (a = 0,00428 °C-1)
475 Cu 50 (a = 0,00426 °C-1)
r.H2h Cu 100 (a =0,00426 °C-1)
r-c3 53M (a = 0,00426 °C-1)
428 50M (a = 0,00428 °C-1)
r.H28 100M (a = 0,00428 °C-1)
EA! TBP (A-1)
ERZ TBP (A-2)
ER3 TBP (A-3)
E.h TNP (B)
ES TXK (J)
EH TXA (K)
E__L TXK (L)
E_n THH (N)
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Mpopomkenune Tabnuubl A.1

Mapamer,
P P HOonycTumble KommenTapum 3aBopackasn
O6Go3Ha4eHue HaumeHoBaHue 3Ha'eHusi ycTaHoBka
E_r TN (R)
ES TN (S)
E__t TMK (T)
O Curnan Toka 0...5 MA
cacn Curnan Toka 0...20 MA
cHen Curnan Toka 4...20 MA
u-50 CwrHan Hanpsixerusi —50...50 mB
g Hanpsbkenus 0...1 B
dPe ToyHOCTb BbIBOAA 0,1 3apaet uncno 3HakoB nocne !
(dPt) Temneparypsbl 3anaTou Npyu oToBpaxxeHUn
Temnepatypbl Ha MHAUKaTope
a” MonoxeHne 0;1;2;3 3apaet uncno 3HakoB nocne !
(dP) [ECATUYHON TOUKM 3ansaToi Npy oTobpaxeHun Ha
UMcPOBOM NHAMKATOpE
N3MEPEHHOT0 3HaYEHWs],
napametpoB 5P, Ln-L, Cn-H, 5L-L,
SL-Hw gp.
Cnl HwxHaAs rpaHunua —1999... 9999 |3apaet 3HayeHne r3ndecKoit oo
(in.L) avanasoHa BEMUYMHbBI, COOTBETCTBYIOLLEN
N3MepeHus® HWXXHEMY npeaerny BbIXOAHOTO

CurHana gatyuka
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Mpopomkenune Tabnuubl A.1

MNapameTp Oonyctumele KoMMeHTapuy 3aBoackan
0603HaueHne HaumeHoBaHue 3Ha4eHun ycTaHoBka
CnH BepxHss rpaHuua —1999...9999 |3apaet 3HayeHWe r3nHecKoi ann
(in.H) [vanasoHa BeNMYMHbI, COOTBETCTBYOLLE
n3mepeHus’* BEpXHEMY rnpegeny BbIXOAHOTO
curHana gartyuka
S8L-L HuxHAa rpaHnua OT HUXHeW 10 [eq. nam.] -855
(SL-L) 3afaHnsa ycTaBkn® BepX. rpaHnLbl
avanasoHa
n3mepeHust
natyuka
SL-H BepxHsis rpaHula OT HWKHEN [0 [eq. nam.] 8000
SL-H 3afaHns ycTaBKn® BEPXHEW rpaHuLibl
avanasoHa
N3MepeHust
natyuka
SH Cpasur -500...500 MpubaenseTcsi K U3BMepeHHOMY ag
(SH) XapaKkTepucTukn 3HaYEHMI0
naruunka*®
il HaknoH 0,500...2,000 |YmHOXaeTcst Ha UsMepeHHoe (000
(KU) XapaKkTepuUCTUKN 3HaYeHune Jatyvka
Fh Monoca undposoro 0...9999 [en. nam.] ad
(Fb) duneTpa®
CnF MocTosiHHasi BpemeHu 0...999 [c] 0
(INF) undppoBoro duneTpa
AL-d Mopor cpaGaTbiBaHUs | OT HUXKHEN A0 [eq. nam.] o
(AL-D) KomnapaTopa* BEPX. rPaHuLibl
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Mpopomkenune Tabnuubl A.1

MNapameTp Oonyctumele KoMMeHTapuy 3aBoackan
0603HaueHne HaumeHoBaHue 3Ha4eHun ycTaHoBka
avanasoHa
n3mMepeHus
naryuka
AL-H MicTepesnc ot 0 go Bepx. [en. nam.] an
(AL-H) KoMnapaTopa*® rpaHuubl
avanasoHa
n3mep. gatuuka
An-L HwxHs4a rpaHmua OT HUXHEN 80 AN-L # AN-H aa
(AN-L) AvanasoHa BeEpX. rpaHnubl
peructpauum LAIM2 * | ananasoHa
** n3MepeHust
An-H BepxHsisi rpaHvua Aatynka AN-L # AN-H ooo
(AN-H) OvanasoHa
peructpauum LAM2 *
P
Eu- ! DyHKUMA KIoYa Ha nanE [ononHuTenbHbIN BXOA He nonE
(EV-1) [LOMNONHUTENBHOM 3ageicTBoBaH
BXOAe€ npu -a 3anyck npu paamblkaHuy Knoya
[OVCTaHLMOHHOM -
ynpaenexnm -L 3anyck Npu 3aMblkaHuy KIoya
perynsiTopom
LE Tun norvkm pabotbl |0 — cMrHanu3aums BbIKIOYEHA; 0
(ALT) KomnapaTopa 1 — cpabaTbiBaHMe Npw BbiXode 3a 3aAaHHbIN
[OvanasoH;
2 — cpabartbiBaHVe No BEpXHEMY Npeaerny;
3 — cpabaTbiBaH1e MO HWXHEMY Npeaeny;
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Mpopomkenune Tabnuubl A.1

MNapameTp

O6o3HavyeHue

HaumeHoBaHue

HOonycTumble
3Ha4YeHus

KommeHTapum

3aBoackan
yCTaHOBKa

4 — cpabatbiBaHVe NpW HAXOXAEHUN B 3aaHHOM

AnanasoHe;

5 — cpabatbiBaHMe Npu BbIxoade 3a 3aAaHHbIN
ananasoH ¢ 6GrIoKMPOBKOI NEPBOrO BKIOYEHUS;

6 — cpabaTtbiBaHVe No BepxHeMy npeaeny ¢
GrNOKMPOBKOW NEPBOTO BKITOYEHWS;

7 — cpabatbiBaHMe MO HWXHEMY Npeadeny ¢
GrNOKMPOBKOW NEPBOTO BKITOYEHMS;

8 — cpabaTbiBaHVe NpyW NPEBLILLIEHUM MO a6COMOTHOMY

3HaYEeHUo;

9 — cpabatbiBaHve Npu abCONTHOM 3Ha4YEHUN
MeHblLe 3a4aHHOrO;

10 — cpabaTbiBaHWe NpU NPEBbILLEHNUN MO
abCcontoTHOMY 3Ha4YeHUIo ¢ BrTOKMPOBKOM NEPBOro

BKIIOYEHUA,

11 — cpabatbiBaHve npu abcontoTHOM 3Ha4YEHUN
MeHbLLE 3aaHHOTO C GrOKMPOBKOM NEPBOTO

BKIHOYEHUA

gl ¥}
orcu

OREU

Tun ynpasneHus npu
perynuposaHuu

or-d

«Mpsimoe» ynpaeneHue.
MpumeHsieTca Ans ynpaeneHus
«XOMNOANNbHUKOM»

«O6paTHoe» ynpaeneHue.
MpumeHsieTcs ANs ynpasneHus
«Harpesartenem».
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Mpopomkenune Tabnuubl A.1

MNapameTp Oonyctumele KoMMeHTapuy 3aBoackan
0603HaueHne HaumeHoBaHue 3HaYeHusa ycTaHoBka
fite Mepwop cneposaHns 01...250 [c] {
(CP) yNpaBnsoLmnx
MMMyYNbCOB
pynna Adu (ADV). JononHuTensHble NapameTpbl HACTPOMKK nNpubopa
ubP CKOpOCTb M3MEHeHUs 1...9999 [en.n3am/mMuH] ag
(VSP) ycTaBKn™® 0 MapameTp oTkntoueH
CnkL Pexum Pid M a-perynsatop Pid
(CNTL) perynuposaHus onof [1BYXNO3ULIMOHHBIN perynsaTop
HH5E Mctepesnc 0...9999 [eq. nam.] i
(HYST) [OBYXMNO3MLIMOHHOTO
perynsitopa* ***
onGE CocTosiHMe Bbixoaa B on BkrnitoveH oFF
(ONST) pexume «OcTaHoBKa aFF BbikoveH
perynupoBaHusi»***
onfr CocTosiHu1e Bbixoaa B on BknitoueH oFF
(ONER) pexunme «OLumbkan*** oFF BoikntoueH
AP Pexum bbicTporo on BkntoueH ofFF
(RAMP) BbIx0Aa Ha ofF Boikntouer
ycTaBKy****
P Monoca 0,001...9999 |[[en. u3m.] 300
(P) nponopLyoHaibHoOCTH
NWA-perynatopa™
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Mpopomkenune Tabnuubl A.1

Napametp Donyctumbie KommeHTapun 3aBopckan
0603HaueHne HaumeHoBaHue 3Ha4eHun ycTaHoBka
C WHTerpanbHas 0...3999 [c] i
) nocrosiHHas M-
perynsitopa4)
d [ndpepeHumansHas 0...3999 [c] =~
(D) nocrosHHas M-
perynsitopa****
dh 3oHa 0...200 [eq. nam.] ofb
(DB) HEYyBCTBUTENLHOCTU
MWA-perynsTopa*
ol-L MwuHumansHas ot0Opmoal-H |[%] 0
(OL-L) BbIXOAHasA MOLLHOCTb
(HWKHWIA Npegen)
al-H MakcumansHas ot ol-L 0o 100 |[%] i
(OL-H) BbIXOAHAasi MOLLHOCTb
(BepxHuii npegen)***
orl MakcumansHas 0,2...100,0 [%/c] oo
(ORL) CKOPOCTb N3MEHEHNS
BbIXOAHOMN
MOLLHOCTW****
rukr 3HaveHve BbIXOAHOWN 0...100 [%] g
(MVER) MOLLIHOCTH B
COCTOSIHUM
«OLUNBKa»****
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Mpopomkenune Tabnuubl A.1

MNapameTp Oonyctumele KoMMeHTapuy 3aBoackan
0Go3zHaueHune HavumeHoBaHue 3HaueHun ycraHoBka
oSk CocTosiHue Bbixoaa B AuSk 3agaHHoe napameTpom Aubk
(MDST) PEeXMME»OCTaHOBKa a ruSEnocnepHee sHaueHve
perynupoBaHuns»**** BbIXOJHOro cUrHana
Aubk 3HaueHune BbIXOAHOM 0...100 [%] 0
(MVST) MOLLHOCTH B
COCTOSIHUM
«OCTaHoBKa
perynupoBaHmnsi»****
LbR Bpemsi AnarHocTukm 1...9999 [c] 0
(LBA) obpbIBa KOHTypa*™*** 0 dyHKUMA onpeaeneHust obpbiBa
KOHTYypa He paboTaeT
LbAb LLnprHa 30HbI 0...9999 [eq. nam.] oo
(LBAB) [amarHocTuku obpbiBa
KOHTypa™ ****
I'pynna Lonn (COMM). MapameTpbl o6meHa no uHtepdency RS-485
bPS CkopocTb 06MeHa 2,4;4.,8;9,6; 14,4; | [x6uT/C] Y=
(BPS) [aHHbIMM B CETU 19,2; 28,8; 38,4; |[omxHa COOTBETCTBOBATL
57,6; 115,2 CcKopoCTM 0bMeHa JaHHbIMW,
YCTaHOBIIEHHON B CETU
ALER [nuHa ceTeBoro 8 [6uT] Bh
(A.LEN) appeca 1"
r5dl 3afepkka OTBETOB MO 0...45 [mc] =H
(RSDL) cetn
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Mpopomkenune Tabnuubl A.1

MNapameTp Oonyctumele KoMMeHTapuy 3aBoackan
0603HaueHne HaumeHoBaHue 3Ha4eHun ycTaHoBka
Addr BasoBbIi agpec 0...2047 3anpeluaeTcs yctaHaBnvBaTh a
(ADDR) npubopa B ceTn OfVHaKoBble HOMepa HECKOMbKUM
npubopam B OAHON LIMHE
o-Ed BbIX0OaHOM curHan onpegensietcs | [%] Ha undpoBom nHavkaTope ag
(O-ED) MWA-perynsTopa napametpamu | 0603HaYeH1e napameTpa He
ol-Lunal-H oTobpaxaercs
o TekyLlee 3HaYeHne 0,0...100,0 [%] MapameTp He HacTpavBaeTcs -
(0)) BbIXO[HOW MOLLHOCTM
NWA-perynatopa
EdPE 3awurta otaenbHbIX on BkntoyeHa oFF
(EDPT) napameTpoB OT ofF BoikntoueHa
npocmMoTpa u
N3MEHEeHUN

* MapameTpbl 0TOBpaxatoTCsi C AeCATUYHOMN TOYKOW, NOMOXKEHUE KOTOPOW onpeaenseTcs napametpom o
** MapameTp oTobpaxaercs Tonbko Ans Npubopos ¢ BY aHanorosoro Tuna.

*** MapameTpbl oTo6paxaroTcs npu Lnkl = onof.

**** MNapameTpbl oTobpaxatotcs npu Lakl = Pid.
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MpunoxeHue b. NapameTpbl, AocTynHbIE N0 RS-485
Tabnuua B.1 — MapameTpsl, AocTynHble no RS-485

HaumeHo- | Hash-kop | ®opmat OnucaHue [Onana3oH 3Ha4YeHuw
BaHue (hex) AaHHbIX
F'pynna LvoP. Pa6oune napameTpbi npubopa
PV* B8DF F24 M3mepeHHoe 3Ha4YeHne BXOAHOW BenuiuHbl unu kof | Onpegensietcs
(onepatue- owmnbku: Onanas3oHoMm
HbIN) - OxFD owwmnbka Ha Bxoae; n3MepeHus gatunka
- OXFE otcyTctBuMe cBasm ¢ ALIM;
- 0xFO BbluMCNEHHOE 3HaYeHNe 3aBeJOMO He BEPHO
(oTBET NpU Hanu4umn Er.64)
SP* 9107 F24 YcTaBka perynsitopa Onpepensetcs
napameTtpamu SL-L n
SL-H
r-S AF90 T 3anyck/ocTaHoOBKa perynMpoBaHusi 0 — StoP
1-rUn
At CEA2 T 3anyck/ocTaHoBKa NpoLecca aBTOHaCTPOWKU 0 — StoP
1—-rUn
o 35E8 F24 BbixogHas mowHocTs MNUA-perynatopa. 0,0...100,0
(onepatus-
HbIIA)
I'pynna init. OcCHOBHbIe NapameTpbI Npubopa
in-t 932D T Tun BXOQHOrO AaTyuka Unu curHana
1-r385
2-r.385
3-r391
4-r.391
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Mpopomkenune Tabnuubl 6.1

HaumeHo-
BaHue

Hash-kog
(hex)

®dopmart
AaHHbIX

OnucaHue

[Ounana3oH 3Ha4YeHumn

5—r-21
6-r426
71426
8-r-23
9-r428
10 -r.428
11— E-A1
12 - E-A2
13- E-A3
14-E b
15-E_ |
16-E_K
17-E_L
18—E_n
19-E_r
20-E_S
21-E_t
22-i0_5
23-i0.20
24 -i4.20
25— U-50
26-U0_1
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Mpopomkenune Tabnuubl 6.1

HaumeHo- | Hash-kog | ®Popmar OnucaHue [Ounana3oH 3Ha4YeHumn
BaHue (hex) AAaHHbIX
dPt 37C8 uB To4HOCTb BblBOAA TEMMepaTypbl 0,1
dP B3EB uB [NonoxeHne AeCATUYHOM TOYKM 0,1,2,3
in-L* B040 F24 HwxHsAa rpaHvua gnanasoHa uaMepeHust —1999...9999
in-H* 665D F24 BepxHsasi rpaHvua gnanasoHa namMepeHmnst
SL-L* ABD3 F24 HwxHAA rpaHvua 3agaHns ycTaBku Onpepensietcs
SL-H* 7DCE F24 BepxHsis rpaH1La 3aaaHns yCTaBKkm AnanasoHom
M3MepeHus faTuvka
SH* 39E8 F24 CaBwvr xapakTepucTuku aatumka -500...+500
KU 1A3E F24 HaknoH xapakTepucTukm gatynka 0,500...2,000
inF C1F5 F24 MocTosiHHas BpemeHn umgpoBoro dunstpa 0...999
Fb* 39F3 F24 Monoca undposoro unsTpa 0...9999
An-L* 2E44 F24 HwxHsa rpaHmua gnanasoHa peructpauum LIAM2 Onpepensietcs
An-H* F859 F24 BepxHsist rpaHu1La AuanasoHa peructpatu LIAM2 ﬂ;lr\a/lggz(:;(:wnammn(a
Ev-1 2C92 T ®yHKUWMSA KNtoYa Ha AONOSHATENBHOM BXOAE (1)— nonE
2-nC
ALt E26E UB Twvn norvkun paboTbl kKOMNapaTopa 00
01
02
03
04
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Mpopomkenune Tabnuubl 6.1

HaumeHo- | Hash-kog | ®Popmar OnucaHue [Ounana3oH 3Ha4YeHumn
BaHue (hex) AAaHHbIX
05
06
07
08
09
10
11
AL-d* 021D F24 Mopor cpabaTtbiBaHWs kKomnapaTopa Onpepgensietcs
napameTtpamu in-L u in-
H
AL-H* B1B7 F24 mcTepesunc komnapatopa 0...in-H
orEU 4C96 T Tvn ynpaeneHus npu perynuposaHum 0-orr
1—ord
CP 7TAFF UB Mepvion cnepoBaHus yNpaensitoLmMX MMMYIbCOB 1...250
I'pynna Adv. MapameTpbl perynupoBaHusa u LBA
vSP* 7B39 F24 CKOpOCTb M3MEHEHNS YCTaBKN 0...9999
cntL EBCA T Pexum perynuposaHus 0 - Pid
1 —onoF
HYST* 5987 F24 mcTepesnc AByXNO3MLIMOHHOTO perynstopa 0...9999
onSt BE88 T CocTosiHME BbIXOAA B PeXMe «OCTaHOBKa 0-oFF
perynupoBaHus» 1-on
onEr 3041 T CocTosiH1e BbIXOAA B pexnme «oLunbka» 0-oFF
1-on
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Mpopomkenune Tabnuubl 6.1

HaumeHo- | Hash-kog | ®Popmar OnucaHue [Ounana3oH 3Ha4YeHumn
BaHue (hex) AAaHHbIX
ramP A60C T Pexum «BbICTporo BbIxoda Ha yCTaBKy » 0-oFF
1-on
p* FCFC F24 Monoca nponopumoHansHocTu MNAO-perynsitopa 1...9999 npudp =0
0,001...9.999 npu dp =
3
i 5D6B F24 MHTerpanbHas noctosiHHas MU[-perynstopa 0...3999
d 2DFA F24 InddepeHunansHas noctosiHHasa MNAO- 0...3999
perynsitopa
db* 248C F24 3oHa HeuvyBcTBUTENBHOCTU MUI-perynaTopa 0...200
olL-L 912D F24 MuHMManbHas BbIXOAHAS MOLLHOCTb (HVDKHUIA OT10 pooL-H
npegen)
oL-H 4730 F24 MakcumanbHasi BbIXOAHast MOLLHOCTb (BEPXHUI Ot oL-L no 100
npepen)
orL 7C8E F24 MakcmmanbHas CKopoCTb U3MEHEHWS BbIXOOHOW 0,21...100
MOLLHOCTMN
mvEr CAD3 F24 3HayeHne BbIXOAHON MOLLHOCTU B COCTOSIHUM 0...100
«oLumnbkar.
mvSt 441A F24 3HayeHne BbIXOAHON MOLLHOCTU B COCTOSIHUU 0...100
«OCTaHOBKa peryrnmpoBaHusi».
mdSt D37D T CocTosiHME BbIXOAA B PeXVMe «OCTaHOBKa 0 - mvSt
perynupoBaHmsa» 1-0
LBA 60AE | Bpemsi anarHocTukm o6pbiBa KOHTYpa 0...9999
LbAb* 186A F24 LLInpnHa 30HbI AMArHOCTUKM 06pbiBa KOHTYpa 0...9999
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Mpopomkenune Tabnuubl 6.1

HaumeHo- | Hash-kog | ®Popmar OnucaHue [Ounana3oH 3Ha4YeHumn
BaHue (hex) AAaHHbIX
Fpynna Comm. MapameTpbl o6MeHa no uHTepdericy RS-485

Addr 9F62 | BasoBbIi agpec npubopa B ceTn 0...2047

rSdL 1E25 uUB 3apepxka npu oteete no RS-485 1...45

A.LEn 1ED2 T [nvHa ceTeBoro agpeca 0 - mvSt
1-0

bPS B760 T CkopocTb 0bmeHa B ceTn 0-24
1-48
2-96
3-14,4
4-19,2
5-28,8
6-38,4
7-57,6
8-115,2

Ipynna cepBUCHbIX NapaMeTpoB ( HeBUAUMbIE)

LEn 523F T [nvHa cnoBa AaHHbIX 1-8

PrtY E8C4 T CocTosiHue 61Ta YeTHOCTM B NOCHISIKE 0 — nonE

Sbit B72E T KonnuyecTtBo cTon-6ut B nocbinke 0-1

VER 2D5B ASCII Bepcus nporpammebl V02.00xx

Dev D681 ASCII Tun npubopa TPM101

APLY 8403 KomaHpa nepexoaa Ha HOBble CeTeBble HAaCTPOVKN

INIT 00E9 KomaHpa nepesarpy3ku npubopa. kBuBaneHT

BbIKI/BKIN NUTaHWSA.
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Mpopomkenune Tabnuubl 6.1

HaumeHo- | Hash-kog | ®Popmar OnucaHue [Ounana3oH 3Ha4YeHumn
BaHue (hex) AAaHHbIX
N.err 0233 Kop ceteBoit owmnbku npu nocnegHem obpateHun | 0x06 — 3HadeHve

MaHTUCChbI NpeBbILLIaeT
orpaHuyeHus
neckpunTtopa

0x08 — y 3anpoLueHHoro
napameTpa OTCyTCTBYIOT
aTpubyTbl

0x28 — He HaraeH
[eckpunTop

0x31 — pasmep nons
[aHHbIX He
COOTBETCTBYET
oxuaaeMomy

0x32 — 3HayeHue buta
3anpoca He
COOTBETCTBYET
oXxuaaemomy

0x33 — pegakTupoBaHune
napameTpa 3anpeLieHo
MHAVMBUAYanbHbIM
aTpmbyTom

0x34 — HegonycTUMO
6OnNbLLON NUHERHbIN
nHOEKC
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Mpopomkenune Tabnuubl 6.1

HaumeHo- | Hash-kog | ®Popmar OnucaHue [Ounana3oH 3Ha4YeHumn
BaHue (hex) AAaHHbIX

0x47 — HegonycTmoe
coyeTaHne 3HaveHui
napameTpoB
(penaktupoBaHue
napametpa
3abnoknpoBaHo
3HaYEHWeM [Apyroro um
3HaYEHUSIMN
HEeCKOMNbKWUX APYruX)

0x48 — owwnbka npu
yTteHnn EEPROM
(oTBeET NpyW Hann4un

Er.64)
KomaHpbl ycTaHOBKM aTpubyTOB
Attr T49F | |,D,n;| yTeHwusi/3anucm atpubyTa «pefakTupoBaHus» |0, 1
F'pynna LmAn (py4Hoe ynpaBnenue). Bugen npu CNTL = PID, R-S = RUN, AT = STOP
o-Ed 8DF6 F24 YcraHaBnneaemMoe 3HauyeHue BbixogHou mowHoct |0...100
o. 5162 F24 TekylLee 3Ha4YeHne BbIxogHoW MoLyHocTv MUA- 0...100
(onepatue- perynsTopa
HbIiA)

MapameTpbl cekpeTHOCTU(rpynna ckpbiTa nog naponem PASS = 100)
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Mpopomkenune Tabnuubl 6.1

HaumeHo- | Hash-kog | ®Popmar OnucaHue [Ounana3oH 3Ha4YeHumn
BaHue (hex) AAaHHbIX
EdPt E70D T 3awmTa oTAenbHbIX NapameTpoB oT npocmoTpau (0 —oFF
V3MEHEeHW (BKNOYEHWE UK OTKNoYeHne aenctems |1 —on
aTpubyToB)

[i]

APUMEYAHUE

3Be3gouykon (*) o6o3Ha4eHbl NapamMeTpbl, Ha 3HaYEHUs KOTOPbIX OKa3biBaeT BNusiHWe napametp dP
«[MonoxeHne AeCATUYHON TOUKNY».

MapameTpbl PV 11 O siBnsitoTcA onepaTuBHbIMY NapameTpamu, KOTopble NOCTOSIHHO MEHSIIOTCS B npoLiecce
paboTbl npubopa, HaxogsTcest B O3Y npubopa. [Ans 3TMx napaMeTpoB A0MNyckaeTcs TOMNbKO UX YTEHNE, U
OHM He MoryT 6bITb 3anuncaHbl Yepes nHTepdenc RS-485.

dopmaTbl AaHHbIX:

« UB - tun unsigned byte;

« T — T1n unsigned byte, Ho 3HauyeHunsi napameTpa oTobpaxatotcs Ha nHamkatope CUMBOAMA.
CooTBeTCTBUE 3HA4YEHUS 1 ero n3o6paxeHns Ha MHAVKaTope NPUBEAEHO B NpaBoM cTonbue
Tabnuubl;

| — Tun unsigned short int — 2 6aiTa;

* F24 — tun float 24— 3 6aiTa;

« ASCII — Tvn ctpoka ASCII cumsonos — 8 6anT (TOJIbKO YTEHVE).
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MpunoxeHne B. Bo3MOXHble HEMCNPaABHOCTU U CNOCOObLI MUX
yCTpaHeHus

B crnyyae BO3HMKHOBEHMSI HewcrnpaBHOCTM BO Bpemsi paboTbl npubopa Ha LIV BbiBOAMTCA COOTBETCTBYylOLLEE
coobLueHne:

« Err.5— owmnbka Ha BXope;

* Er.Ad — olwmBKM BHYTpeHHero npeobpasoBaHus;

* Er.37 — owmbka reHepaumu.

Mpu pa6ote ¢ TM TMNP(B) coobleHune £rr.5 He BbigaeTcs npu Temneparype ot 0 go 200 °C.

B coctosiHun «owwnbka» (3a ucknodeHnem cpabatbiBaHus LBA) curHan pernctpauum npuvHUMaeT MUHUManbHoe
BO3MOXHOe 3HayeHue (kog LIAM = 0), 4To CoOTBETCTBYET BbIXOAHOMY TOKY 0KOIo 3,7 MA.

CoobLeHue Er. 32 BoiBoanTcs Ha 1 cekyHay ¢ YacToton 1 pa3 B 5 cekyHa. Mpubop ¢ 4aHHON HEUCNPaBHOCTLIO He
npekpaLiaeT NpoLecc peryrmpoBaHusi, HO BO3MOXHa HeKkoppekTHas paboTa (YHKUMIA, CBSI3aHHBIX CO BpPEMEHEM
(Hanpumep, LBA), a Takke yacTuyHasi unv nonHas HepabotocnocobHocTb no cetn RS-485, ocobeHHO Ha BonbLumx
cKopocTsix 06meHa. Ecnu BbINonHeHne faHHbIX (hyHKLMIA KpUTUYHO, NpuGop cneayeT AOCTaBUTb B PEMOHT.

Ta6nuua B.1 — Bo3MOXHble HEMCNPaBHOCTU U CNOCO6bLI MX YyCTPaHeHUs
HeucnpaBHoCTb Bo3MoxHasa npuymHa Cnocob ycTpaHeHusi
Ha nHgukatope npu HewucnpaBHocTb gatymka 3ameHa aatymka

I'IO,qu‘IIOHeHHOM E,aT;vu(e OB6pbIB MK KOPOTKOE 3aMblKaHWe IHUM | [IPOBEPUTH PaGOTOCNOCOBHOCTL AaTUMKa
OTOBpaXarTeA £rr. CBA3M «AATUNK-NPUBOP»

HeBepHbil kog TvNa gatynka YCTaHOBUTb KOA, COOTBETCTBYHOLNIA
ncnonb3yemMomy AaTyuky, B napametpe Ln-£

HeBepHoe noaknoyeHne no YCTaHOBUTL NepeMbIUKY MexXay KneMmamu
[OBYXMPOBOAHOW CXeMe coeanHeHNs 3-4
npubopa ¢ 4aT4nkom
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Mpopomkenune Tabnuubi B.1

He MoxeT BbITb oTObpaxeHa Ha
YeTblipexpas3psaHOM MHAUKAToOpe C
To4HoCTbio 0,1 C

HeucnpaBHoCTb Bo3moxHasa npyumHa Cnocob ycTpaHeHus
HeBepHoe nogknioyeHne gatumka k MpoBepuTb CxeMy NoAkIYEHUs Npubopa n
npuGopy [aT4MKoB

Ha nHagukaTtope M3amepeHHas BenuymHa unm pasHocTb YcraHoBuTb napametp dPt B 3HayeHve 0
oTobpaxaetca {{{f BENWYMH NpeB.bilLaeT 3HauyeHne 999,9 n

Ha nHamnkaTope M3mepeHHas BenuymHa unu pasHocTb
otoGpaxaetca JIJ] BENUUYMH MeHbLUe 3HaueHns —199,9 1 He
MOXeT 6bITb 0OTOOpaxeHa Ha
YeTblpexpaspsgHoOM MHAMKaTope ¢
ToYHoCTbi0 0,1 °C

YcTtaHoBuTh napameTp 4Pt B 3HayeHve 0

3HayeHne nsmepsiemon HeBepHbI ko4 TvNa aatyvka
Temneparypbl Ha

YCTaHOBUTL KOA, COOTBETCTBYIOLLNIA
ncnonb3yemMomy AaTyuky, B napametpe cn-£

nHaukKaTope He

. | BBeneHo HeBepHoe 3Ha4eHne
COOTBETCTBYET pearibHom

napameTpoB «CABUI XapakTEPUCTUKIY» U
«HaKIMOH XapaKTepUCTUKN»

YcTaHOBWTb HEOOX0AVMbIE 3HaYeHUs
napametpa 5H ! Ecnv koppekums He HyXXHa,
yctaHoBuTb 0.0.

Vcnonb3yeTcs AByXnNpoBoAHas cxema
coeavHeHust npubopa ¢ AaTYnKom

Bocnonb3oBaTbcs pekoMeHaaumsmm K
nogkntoyeHunio aatymka TC no
[OBYXMPOBOAHOW CXeme

[encrene anekTpoMarHUTHLIX NOMEexX

OKpaH1poBaTh NUHUIO CBS3N AaTuMKa C
npnBopom, akpaH 3a3eMNnTb B OOHON TOUKe
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