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Hactoswee pykoBoactBo Mo akcnnyataumn (P3O) npegHasHavyeHo AN O3HAKOMMEHWS
obcnyxumBarolero nepcoHana C YCTPOWCTBOM, MPUHLMMNOM AEWCTBUS, KOHCTPYKLMEN, NOopsakoM
akcnnyataumm n  obcnyxuBaHua  nameputenen  [MV[O-perynaTtopoB  MHOTOGYHKLMOHAMbHbBIX
opHokaHanbHbix OBEH TPM210 (pnanee — npubopebt).

Hactoswee P3O pacnpoctpaHseTcs Ha npubopbl WCMOMHEHWA, W3rOTOBIIEHHbLIX COMMacHo
TY Y 33.2-35348663-001:2008.

Mpu6opbl MOryT BbIMYCKATLCA B PasNUYHbIX WCMOMHEHWSX, OTIMYaLWMXCa APYr OT Apyra
KOHCTPYKTVMBHBIM UCMOSTHEHWEM U BUAOM BCTPOEHHbIX BbIXOAHbLIX YCTPOWCTB (BY).
McnonHeHuo npubopa cooTBETCTBYET Criedytolee yCroBHoe 06o3HaveHve:

OBEH TPM210 - X. XX

[ KOHCTPYKTMBHOE MCMONHEHWE

l Bua BCTPOEHHOTO BLIXOAHOTO YCTpOidcTEa 1

l Bufl BCTPOBHHOrO BLIXOJHOrO YCTPOIACTEA 2

KoHcTpykTMBHOE McnonHeHue:

H - KOpMyc HacTeHHOro kpenneHus ¢ pasmepamun 105x130x65 Mm
1 CTeMeHbIo 3awwmThl Kopriyca |P44;

1 - KOpMyC LWMTOBOrO KpenneHust ¢ pasamepammn 96x96x70 mm
1 CTEMeHbIO 3alUTbl CO CTOPOHbI NepeaHen naHenu |P54;

w2 - KOPMyC LUUTOBOrO KpenneHus ¢ pasmepamu 96x48x100 mm

M CTeneHbto 3aLnThl CO CTOPOHBLI NepeaHen naHenu IP54.
[abapuTHble YepTeEXM KOPNYCOB Pa3nuMyHbIX TUNOB NpuBeaAeHb! B MNpunoxexHun A.
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BCTPOEHHOro BbIXOAHOrO ycTponctiea 1(2):
- pere aneKTpoOMarHUTHoE;
- onTonapa TpaH3MCTOpHasi CTPYKTYpbI N-p-nN-TuNa;
- onTonapa CUMUCTOPHas;
- undpoaHanoroBbiii NpeobpasoBaTtenb «napameTp-Tok oT 4 o 20 MA;
- uudppoaHanoroBbivi npeobpasoBaTtens «napameTp-HanpsbkeHue ot 0 go 10 By;
- BbIXOA AN yNpaBneHns BHELWHUM TBEPAOTENbHbIM pene;
3 - TPV CUMWUCTOPHbIE ONTONapbl AN ynpaBneHus TpexdasHoi HarpysKo.

-
=
3

O-HA<SEORXT

Ucnonb3yemblie ab6peBuatypbi:

BY — BbIxO4HOE YCTPONCTBO;

JY — nornyeckoe ycTponcTBo;

HCX — HOMWHanbHasa ctaTuyeckasi XxapakTepucTumka;

TN —npeo6pasoBaTernb TEPMOINEKTPUYECKNIA;

TC — Tepmonpeo6bpasoBaTenb CONPOTUBIEHMS;

TCM - TepmonpeobpasoBaTenb CONPOTUBIEHNS MEOHbIN;
TCI — TepmonpeobpasoBaTtenb CONPOTUBIIEHNS MNATUHOBbIN;
LIAN — undpoaHanoroBbii npeocbpa3soBaTerns;

LMY — undpoBoe nokasbiBaroLlee YCTPONCTBO.



1 Ha3HauyeHue

Mpnbopbl B KOMNMeKTe C nepBuYHbIM NpeobpasoBaTenieM NpefHas3HayeHbl ANs U3MEepeHus 1
aBTOMaTWM4EeCKOro perynupoBaHusi TemnepaTypbl (NMpM MCMONb30BaHMWM B KayecTBe MEpPBUYHbBIX
npeobpasoBaTenei TepMonpeobpasoBatenen conpotueneHus (TC) wunu npeobpasoBaTtenen
TepmoanekTpuyeckux (TIM)), a Tawke Apyrnx U3MYECKUX MapaMeTpoB, 3HA4YeHMe KOTOpbIX
nepBunYHbIMKM NpeobpasoBatensMu (gatynkamm) MoxeT ObiTb MpeobpaszoBaHO B YHNUULMPOBAHHbIV
CUrHan nocTOSIHHOTO TOoKa MW HanpsikeHuns. VMHdopmaumus o nobom 13 nsmepeHHbIX hranyecknx
napameTpoB oTobpaxaeTcs B LMMPOBOM BuAEe Ha BCTPOEHHOM YeTblpexpaspsigHOM LMdpPOBOM
nokasbiBatoLem yctponcrae (LIMY).

Mpnbopbl mMoryT 6bITb MCMNONb30BaHbI AMA W3MEPEHUS W PerynmpoBaHns TEXHOMOrMYecKux
napameTpoB B Pa3fNyHbIX OTPACMSAX NPOMBILLEHHOCTN, KOMMYHaNbHOMO U CeNbCKOro XO3sMcTaa.

Mpubop no3sonseT ocywecTBNATb cneayoLwme QyHKUNUK:

—  M3MepeHve TemnepaTypbl Unu ApYro hr3nYecKon BEMUYNHLI;

-  perynupoBaHue u3MepsieMo/ BenuduHbl  no  [MW[-3akoHy nyTeM  MMMYNbCHOrO

WM aHanoroBoro yrnpasneHWs U no ABYXNO3VNLIMOHHOMY 3aKOHY;

—  aBToHacTponka MNMN[-perynatopa Ha yCTaHOBNEHHOM OOBLEKTE;

- py4HOe ynpasneHue BbIxogHoM molHocTeio MNA-perynsaTopa;

—  onpegeneHve aBapuvHOW CMTyauuu NpU BbIXOAE M3MEpSeMOoro napameTpa 3a 3agaHHble

rpaHunLbl 1 Npyn 06pbIBE B KOHTYPE perynmpoBaHuns;

—  obHapyxeHue owmnbok paboTsl 1 onpeaeneHne NPULKHL HeMCNPaBHOCTY;

- pabota B ceTu, opraHnsoBaHHol no ctaHaapty RS-485, uyto no3BonsieT 3ajaBaTtb

HeobxoAnMble pexumbl paboTel Nprbopa 1 OCyLLECTBNATL KOHTPOIb;

—  AMCTaHLUVOHHOE ynpaBrieHne 3anyckoM 1 OCTAHOBKOWN perynmpoBaHus.



2 TexHMYeCKMe XapaKTepPUCTUKU U YCINOBUA IKCNyaTauum
2.1 OCHOBHble TEXHUYECKME XapaKTePUCTUKM NpuBeaeHbl B Tabnuuax 2.1 — 2.7.

Tabnuua 2.1 — XapakTepucTuku nuTaHus npuéopa

HanmeHoBaHue

3HaueHue

Hanpﬂ)KeHVle NNTaHWUA nNnepemMeHHoro Toka, B

o1 90 o 245 (HomuHanbHoe 3HayeHue 220 B)

MoTtpebnsiemasi MOLLHOCTb,

BA, He Bornee

6

YactoTa, Ny

oT 47 pno 63

Tabnuua 2.2 — XapakTepucTUKN AaTYMKOB U BXOAHbIX CUrHanoB

Mpenen ocHOBHOM

Tun gaTyuka [Ownana3oH 3HauyeHue eanHULbI M
WNN BXOAHOWN CUrHan M3MepeHMit MnagLero paspsga " ngrl?;eal.ﬁﬂggr:u%
1 2 3 4
Tepmonpeo6pa3oBatenu conpotuBneHusi c HCX no ACTY F'OCT 6651
Cu 50 (0=0,00426 °C oT muHyc 50 go 200 °C
50M (0:=0,00428 °C %) oT MuHyc 180 go 200 °C
Pt 50 (a=0,00385 °C 1) oT muHyc 200 go 750 °C
— o -1 )
500 («=0,00391 °C ) ot muHyc 200 go 750 °C 0.1°C 1025

Cu 100 (¢=0,00426 °C )

oT muHyc 50 go 200 °C

100M (0=0,00428 °C )

oT muHyc 180 go 200 °C

Pt 100 (¢=0,00385 °C )

oT muHyc 200 go 750 °C

100M (a:=0,00391 °C ™

oT muHyc 200 go 750 °C

Tepmonpeo6pa3soBaTenu conpotusnexns ¢ HCX no ACTY 2858-94 7

50M, 100 M Wigo = 1,428

oT muHyc 190 go 200 °C

50”, 100 M W100= 1,391

ot muHyc 200 go 750 °C

0,1°C

40,25
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OKOH4YaHue Tabnuubl 2.2

1 [ 2 [ 3 4
TepMonpeobpasoBatenu conpoTtuBnenusi c HCX no FOCT 6651-78 7
TCIT ¢ Ro=46 1 W1x0=1,3910 | ot MuHyc 200 go 750 °C [ 01°C 1025
TCM ¢ Ry=53 1 W10,=1,4260 | oT muHyc 50 go 200 °C | ’ -
MpeobpasoBaTenu TepMmo3anekTpuyeckne c HCX no ACTY 2837
TXK (L) oT muHyc 200 go 800 °C
TXA (K) oT muHyc 200 go 1300 °C
THH (N) ot muHyc 200 go 1300 °C
TXKK (J) oT muHyc 200 go 1200 °C
TMK (T) oT MuHyc 200 go 400 °C
TBP (A-1) ot 0 go 2500 °C 0,1°C +0,5
TBP (A-2) ot 0 go 1800 °C
TBP (A-3) ot 0 go 1800 °C
MM 13 (R) ot 0 go 1750 °C
TN 10 (S) o1 0 go 1750 °C
TP (B) o1 200 go 1800 °C
YHudmumMpoBaHHbI€ CUrHanbl MOCTOAHHOrO TOKa
oT 4 o 20 MA ot 0 5o 100 %
ot 0 go 20 mA o1 0 4o 100 % 0,1% +0,5
ot 0 o 5 MA o1 0 o 100 %
YHudmumMpoBaHHbIE CUrHanbl MOCTOAHHOIO HaNpPsXeHUs
or00o01B [oT 0 10 100 % i 0.1% 105

oT muHyc 50 go 50 mB

[oT1 080 100 %

U Mpu TemnepaTypax Bbilwe 1000°C 1 B Touke MUHYC 200°C 3HaueHMe eauMHULLI MIaaLliero paspsaa

pasHo 1°C.

) NaHHbIN HOPMAaTUBHbIN OKYMEHT OTMEHEH B YKpanHe 1 UCMosb3yeTcsl Kak MHOPMAaLMOHHbBIN UCTOYHUK.

MpumeyaHne — Paspeluaowas cnocobHocTb an60pa onpegendeTca 3Ha4YeHuem eauHuubI

Mnagwero paspsaga.
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Ta6bnuua 2.3 — XapakTepucTUKu Kopnycos

Kopnyc
HanmeHoBaHue — = —
wmtoson L1 wutoson L2 HacTeHHbIN H
[[abapuTHble pa3mepbl, MM (O€3 anemMeHTOB
’ x906x x48x X X
Kpennenus) 96%x96x70 96x48x100 105x130x65
CTeneHb 3aLLmMTLl Kopryca IP54" IP54" P44
Macca, kr, He 6onee 1
Cpok cnyx6bl, neT, He bonee 12
HapaboTka Ha oTkas, 4, He bonee 50000
"' Co cTOpoHbI NepeaHeit naHenwu.
Ta6bnuua 2.4 — XapakTepucTukm BXoAoB
HaumeHoBaHue | 3HauyeHue
OCHOBHoOMW BXxop,
Bpewms onpoca Bxoaa, ¢, He bornee 1
BxogHoe conpoTuBneHve npubopa npu NOAKMHOYEHUN NCTOYHUKA YHUDPULMPOBAHHOMO
cvrHana:
— TOKa (C NOAKMHOYEHHBLIM BHELLUHUM MPELN3NOHHBIM PE3UCTOPOM, cM. M. 5.3.3.3.1), Om 100+0,1 %
— HanpsbkeHus, KOM, He MeHee 100
Mpenen ocHOBHOW AoMycKaeMoW NpMBEAEHHON NOrpeLLuHOCTY Npubopa npu namepeHum, %:
— TepmonpeobpasoBaTeniemM ConpoTUBIEHNSs! 0,25
— npeobpasoBaTenemM TEPMOINEKTPUYECKUM
a) C BKIOYEHHOW CXEMOW KOMMeHcaLummn TemnepaTypbl XONOLHOro crnast 0,5
6) C BbIKINIOYEHHOW CXEMOW KOMMEeHcaLmmn TeMnepaTypbl XOf04HOro crnas 0,25
— YHU(PMUMPOBAHHBLIX CUTHAMIOB TOKA U HanpshKeHust 0,5




OKOH4aHue Tabnuubi2.4

HaumeHoBaHue | 3HauyeHune
HdononHuTenbHbLIN BXOA,
ConpoTuBneHne Knoyemn B COCTosiHUN, KOM:
— «3aMKHYTO» otr0pmo1
— «Pa30OMKHYTO» 6onee 100
Tabnuua 2.5 — XapaktepucTtuku BY kniroyeBoro tuna
Bua BY Tok Harpysk, HanpsikeHue
He 6onee
TpaH3nucTopHas ontonapa 200 mA 40 B nocT. Toka
CumucTopHas onTtonapa’’ 0,5A? 240 B
3rnekTpomarHuTHoe pene:
— NMA-perynupoBaxne 1A 220 B nepem. Toka,
yactoTom ot 50 go 60 Iy,
cos =04
30 B nocT. Toka
— OBYXMNO3WULMOHHOE perynMpoBaHune 8A aHarnormyHo
Bbixog 4Nns ynpaBneHust BHELUHUM 100 MA otr4006B

TBEpAOTEsIbHbIM pene

") XapakTepucTuku npuBeaeHs! Ans ONToNaps!, yNpasnsioLei MOLHLIMIA TUPUCTOPaMMU.
? Mpu paboTe CUMUCTOPHOI ONTOMApPbl B HEMPEPLIBHOM PEXMME TOK HArpy3kil He MOXET MpeBbIllaTh

50 mA.

% BnekTpuueckasi NPOYHOCTb Perie NpU MakCUMarnbHO Harpyske 10° nepekrnoyeHuit




Tabnuua 2.6 — XapakTepucTuku uHtepdeica cassu

HanmeHoBaHue 3HavyeHue
Tun nHTepderica RS-485
Twn npoTokona OBEH, ModBus-RTU (Slave), ModBus-ASCII (Slave)
CKkopoCTb Nnepefayn AaHHbIX, KouT/c 2,4;4,8;9,6; 14,4; 19,2; 28,8; 38,4; 57,6; 115,2
Twn kabens OKkpaHupoBaHHasi BUTasi napa
Tabnuua 2.7 — XapaktepucTtuku BY aHanoroBoro tuna
Bupg BY: LAN Bupg BY: LAN
HaumeHoBaHue «napameTp — «napameTp —
HanpsiXeHue» TOK»
[nanasoH BbIXOQHOro curHana ot 00010 B ot 4 no 20 MA
OuckpeTtHocTb LAT 10 paspsgos 10 paspsgos
ConpoTuBneHve Harpysku bonee 2 kOm ot 0 go 1000 Om
[nanasoH HanpsKeHNsi NOCTOSIHHOTO MUTaHUs! ot 150032B ot 150032 B
[Mpenen 4onycTMMOn OCHOBHOW NPUBEAEHHON 05% 05 %
norpeLLHOCTN n3mepuTensHoro npeobpasosatens (LAIT) ' ’
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Bpewmsi ycTaHoBneHusi paboyero pexuma npmbopoB nocne nofavn Ha HEro HamnpsPKeHWst NMMTaHus
He 6onee 15 MuH npu paboTe ¢ nNpeobpasoBaTensiMn TEPMOINEKTPUYECKMU U He Bonee 5 MUH npu
paboTe C ocCTanbHbIMU BXOAHbIMW CWUTHamamum W (UNKU)  NEPBUYHBIMU  U3MEPUTENbHBIMU
npeobpasoBartensamu.

Mo ycTOM4YMBOCTM K MEXaHWUYeCKMM BO3AEWCTBUMAM MpW dKCmiyataumm npubop cooTBeTcTBYyEeT
rpynne ncnonHeHns N1 no FOCT 12997.

OnekTpuyeckoe COMPOTUBMEHUE U30NAUMM  TOKOBEAYLUMX Lenei OTHOCUTENbHO Kopnyca
npubopoBs 1 mexay coboin B cootBeTcTBUM ¢ FOCT 12997:

— 40 MOwm — npu Temnepartype (20 £ 3) °C u oTHocuTenbHOM BnaxHocTn Ao 80 %;

— 10 MOwm — npu Temnepartype (50 £ 3) °C u oTHocuTeNbHOM BriaxHocTn Ao 80 %;

—2 MOwm — npu TemnepaTtype (35 + 3) °C 1 oTHOCUTENbHOM BNaxHOCTH 95 %.

Mpubopbl No TpeboBaHWAM K 3MEKTPOMarHUTHOW COBMECTUMOCTU OTHOCATCH K 0GOpYAOBaHUIO
knacca A no [ICTY IEC 61326-1.

2.2 TMpwbGop npefHa3HayeH Ans aKkcniyatauuy B CreayrLwmx yCnoBusx:

—  TemnepaTypa OKpyxaloLlero Bo3gyxa ot 18050 °C
—  OTHocwTenbHasi BNaxHocTb npu 35 °C ot 30 0o 80 %
—  atMmocdepHoe AaBrneHne oT 84 po 106,7 kMMa.
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3 YctponctBo u pabota npubopa

3.1 KoHcTpykums npubopa
3.1.1 Kopnyc

3.1.1.1 Mpubop KOHCTPYKTMBHO BLIMOMHEH B MIacTMaccoBOM Kopryce, npefHasHa4YeHHOM Ans
LUIMTOBOIO WMM HACTEHHOrO KPEMMeHUsi. OCKU3bl KOPMYyCOB C rabapUTHbIMU U YCTaHOBOYHbLIMU
pasmepamu npuBeaeHsl B MpunoxeHun A.

3.1.1.2 Bce anemeHTbl nNpubopa pasMelleHbl Ha ABYX NevaTHbix mnatax. Ha nuueson naHenwu
pacnonoxeHbl knaesuatypa ynpasneHus npubopom, LIMY n ceetoamoabl (cm. pucyHok 3.1), Ha 3agHen
— CUIoBasi M U3MEpPUTENbHAS YacTU, a TaKKe NPUCOEAUHUTENbHbBIN KINEMMHUK.

3.1.1.3 [nsa yctaHoBKM Npmvbopa B LUWT B KOMMNIIEKTE NpUnaratoTcs KpeneXHble 3NemMeHThbI.

3.1.1.4 KneMMHUK Ansi NOACOEOMHEHMSI BHELHUX CBSI3eN (OaTuvKOB, BbIXOOHbIX Lenenh wu
nuTaHns) y npubopoB LLUMTOBOrO KpenneHns HaxoauTcs Ha 3afgHel cTeHke. B npubopax HacTeHHoro

KpenneHusi KNeMMHUK pacrnonoXeH nof BepxXHeNn KpbilKon. B oTBepcTMsAX NoaBoAa BHELLHWX CBS3em
YCTaHOBMNEHbI PE3VHOBbLIE YNMOTHUTENN.

M3MEPUTENb-PENYNATOP

© cTon

O AH

E o

O PYY W3MEPWTENL-PENYNIATOP
OAL OLBAOKI OK2

PAY
el

Ok1 Ok2 ORS

Al

E | OAL OLBA OPW g‘
a) OBEH TPM210 OBLMH 6) OBEH TPM210 omm

PucyHok 3.1
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3.1.2 Uuavkaums n ynpaBsrneHue

3.1.2.1 Ha pucyHke 3.1, a npvBeaeH BHELIHW BWA NMUEBON NaHenu npubopa AnsS KOpnycoB
HacTeHHoro (H) n wutosoro (LL1) kpennenusi, a Ha pucyHke 3.1, 6 — wmToBoro (LLU2).
3.1.2.2 Ha nvueBon naHenn pacnonoxeHbl 3fieMeHTbl MHAWKALMKN 1 yNpaBreHus: CBETOANOAbI U

KHOMKW.

3.1.2.2.1 CeyeHne cBeTOAMOAOB O3HAYaET:

«K1»
«K2»
«AL»
«LBA»

«CTOMN» —

«AH»

«RS»
«PY4»

BKITIOYEHO BbIXOAHOE YCTPONCTBO 1;

BKITHOYEHO BbIXOOHOE YCTPOWNCTBO 2;

MUraeT Npu BbIXOAEe perynnupyemMon BenuynHbl 3a 3agaHHble npegens;
muraeT, ecnv obHapyeH o6pbIB B LiENW perynmpoBaHus;

NOCTOSIHHOE CBEYEHWE, eCIN PEryNnATOp OCTAHOBIIEH;

MUraeT, ecnv OCTaHOBKa perynaropa npousoluna us-3a asapum LBA
Unv annapaTHOW oWwnbKY;

NOCTOSIHHOE CBEYEeHUe Npw BbINOMHEHUN aBTOHACTPOWKY;

racHeT npu yaayHoM 3aBepLUeHUM aBTOHACTPOWKY;

MUraeT, ecrim aBTOHACTPONKa 3aKoHYeHa HeyaayHo;

3acBeymBaeTcs Ha 1 cekyHAQy B MOMEHT nepegayn AaHHbIX KOMMboTepy;
CBETUTCH B peXNME PYHHOro ynpaBfeHns BbIXOAHbIM

curHanom MUI-perynatopa.

3.1.2.2.2 KHonku, Haxogsimecs Ha NULEBOW naHenu npubopa, MetoT criegytoLlee Ha3HadeHme:

AY
- |Z — Ana yBenn4eHuna 3Ha4yeHna nporpaMmMmmnpyemMmoro napamMeTpa,

A
- Vi Ana YMeHbLUeHNA 3Ha4YeHna nporpaMmMmmpyemMoro napameTpa;

RO
- — ANnA BXoA4a B MEHHI0 NporpamMmMmpoBaHnsa Unn ana nepexona K criegyowemMy napameTpy.
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I'Ip|/| pa60Te C I'IpI/IGOpOM Ana BXxoda B cneunalnbHble peXnMbl pa6OTbI npm60pa NCNOJIb3YyTCA
KOM6|/1HaLl,VIM KHOMOK:

o b YA
IE + IZ + E — Ansi nepexoja K yCTaHOBKe KogoB AocTyna, Ha LMY nonyyaem nsobpaxeHue

PARSS
n
(5]
B pexume «[MPOrPAMMNPOBAHUE»:
+ - ana 0T06pa)KeHVI$| n penakTupoBaHmA ,El,pOGHOVI 4Yyactu 3Ha4eHunsa

nporpaMMMpyemMoro napameTpa;

e, N .
+ A ANA BO3BpaTta B pexum 0T06pa>KeHVIF| N peaakTmpoBaHua Lenion 4actu 3HavYeHudA
nporpaMmM1pyemoro napameTpa.

3.2 OnucaHue pa6oTbl npubopa
3.2.1 CTpyKkTypHas cxema

3.2.1 B npouecce paboTbl npubop MpPOM3BOAMT OMPOC BXOAHbIX AATYMKOB, BbIYMCISASA MO
Nosy4YeHHbIM AaHHBIM TEKyLUMe 3Ha4YeHUs M3MepsieMblX BEMUYMH, oTobpaxaeT ux Ha LMY v Bbigaet
COOTBETCTBYIOLLME CUTHAMbI HA BbIXOAHbIE YCTPOMCTBA.

CTpykTypHasi cxema npubopa npvBegeHa Ha pucyHke 3.2.

MpuGop BkntoyaeT B cebds:

—  YHMBepcarnbHbIV BXOA AN NOAKMYEeHNs NepBMYHbIX NpeobpasoBaTenen (4aTymnkoB);

—  [OMOSHUTENbHbBIV BXOA ANA AUCTAHLMOHHOIO yrpaBreHus NpoLeccoM perynnpoBaHus;

—  6nok obpaboTkn AaHHbIX, NpeAHasHaYeHHbIn AN LudpoBOW unbTpauum, Koppekuuu,

perucTpaumn u perynmpoBaHus BXOOHOW BeNWYUMHbI M BKMKYawoWmMn B cebs ycTponcTea
curHanusauuu;
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ABa BbIXOAHbIX ycTpolncTBa (BY), koTopble B 3aBMCMMOCTY OT UCMOSHEHUS npubopa moryT

6bITb KMOYEBOro UMM aHanoroBoro TUMa;
— pgea UMY ana otobpaxeHns perynupyemow BeNUYMHbI U ee YCTaBKMy.

_ ON/OFF KiioYeBoe A FP————
parimk 1 BX01 Macu.l[uag"[‘)z(‘maume m;)d)poaom perynarop - L MMnynbcHoe MEXaHNU3M
—] MIbTP BY1 peryupoeae
Vel 1 (/N9 aHANOroBbIX 1 M 0] @
LIAM 4...20 MA
80108) Xoppexus nma- w010 B < @
perynstop — aHanorosoe
per
BMCTaHL, 8888
ynpasnexve — CEEE] M Kioyesoe I
Lo o Buixope per - D® ®
Koy § BXOA | NYCK/OCTAHOBKA perympoBaHms BENMIMHbI 32 3ahaHHbIE |—, CHHAMIAUNA
\ " npegensl BY2
- LAM 4...20 wA -
-
— oo’ | | ke [[[perverse
1
]
OBEH TPM210 T = o |

PucyHok 3.2 — CTpyKkTypHas cxema npubopa

3.2.2 U3mepuTenbHbIn Bxoa

[Mopsiaok ycTaHOBKM NapameTpoB M3MepUTENbHOro Bxoga onuncaH B n. 6.2.1.

K nameputensHomMy BXOAy MOXHO MOAKIOYAThL MO0 13 BbilLENepeYnCIiEHHbIX AaT4YMKOB (CM.
Tabnuuy 2.2), NOSTOMY OH Ha3blBAaETCA YHWBEpcamnbHbIM. [ns u3MepeHuss TemnepaTyp crnegyet
ncnonb3oBaTtb TC u TI1. ns namepeHus apyrmx manyeckmx napameTpoB MOryT ObiTb MCNOMb30BaHbI
[aTyrKN, OCHALLEHHbIE HOPMUPYIOLLIMMUK Npeobpas3oBaTensMm 3TUX NnapaMeTpoB B YHUULMPOBAHHbIE
CUrHanbl NOCTostHHOro Toka oT 4 fo 20 MA, ot 0 go 20 MA, ot 0 A0 5 MA MK HanNpsXXeHUst OT MUHYC
50 go 50 MB n ot 0 go 1 B. OcobeHHOCTM MNOAKMIOYEHUS AaTYMKOB onmcaHbl B n. 5.3.3, cxemsbl

nogKnw4YeHuna npueeeHbl B Flpvlno»(eva B.
15



3.2.3 [ononHuTenbHbLIN BXOA

[Mopsiaok ycTaHOBKM NapamMeTpoOB AOMOMHUTENbHOIO BX04a ONUCaH B M. 6.2.8

K pononHutensHoMy Bxody MOACOEAMHSAIOT KoY, MO3BOMSAOWMNA U3MEHSTb PEXUMbI paboTbl
npubopa. Kno4om ocyLecTBAsieTCs 3anyck U OCTaHOBKa MpoLecca perynnpoBaHus (CM. pUcyHok 3.2).
3anyck perynsitopa MOXXHO NPOrpamMMHO 3aZlaBaTh Kak Ha 3aMblkaHve, Tak U Ha pa3MblkaHve Kroua.

Jlornyeckoe COCTosIHME KIto4a COOTBETCTBYET €ro 3N1eKTPUYECKOMY COMPOTUBIIEHUIO:

- «3aMkHyTO» — 0T 0 o 1 kOwm;

-  «pa3oMkHyTO» — 6onee 100 kKOm.

Mpu HecobnoaeHMM 3TUX YCNOBUIA BO3HMKAET HEONPEAENEeHHOCTb COCTOSIHUS AOMNOMHUTENBHOTO
BXOJa.

3.2.4 UndpoBon punbTp

Mopspok ycTaHOBKM NapameTpoB LdpoBoro unbTpa onucaH B n. 6.2.2.

3.2.4.1 na koppekTHoW paboTbl npubop HeobxoAMMO 3awmilaTb OT PasfMYHbIX BHELUHUX
BO3JENCTBUA W 3NEKTpOMarHWTHbIX nomex. [ns 9ToW uenu pekomeHayeTcs MCnonb3oBaThb
nomexonopaenswoWmiA unbTp B Lenu nutaHus npubopa, a B Lenu ynpasneHus napannenbHo
BbIXOAHbIM KOMMYTVPYIOLMM KOHTaKTaMm YCTaHOBWUTb WCKpOracsilme afiemeHTbl, Hanpumep, RC-
uenouky (cm. n. 5.3.2). Kpome annapaTHOW 3awuTbl CyLIECTBYeT BO3MOXHOCTb WCMONb30BaTb
nNporpaMMHbIv LMPOBOM OUMLTP HUSKUX YacToT.

Lindoposon punbTp nogasnsieT noMexu AByX BUAOB.

3.2.4.2 Bo-nepsbix, PUNbTP YCTPaHSAET CUMbHbIE €OUHUYHbIE MOMEXM (CM. PUCYHOK 3.3).

Ecnu nsmepeHHoe 3HayeHve T; oTnnyaeTtcsa oT npedblgywiero Ty Ha BenuyuHy, 6onbLuyto, Yem
3HayeHve napameTpa F, (3agaHHas «nonoca cunbTpar), To Npubop npucBamBaeT emy 3HayeHue
paBHoe Ti; + F; (pucyHok 3.3), nonoca dwunbTpa yaBamBaeTcs. Takum obpasom, xapakTepuctuka
crnaxusaeTtcs. Kak BWaHO 13 pucyHka 3.3, Manas wvprHa nonocb! unbTpa npuBoauT K 3aMeasieHno
peakuuu npubopa Ha BbICTpoe M3MEHEeHWEe BXOAHOW BEMUYMHBI. [03TOMY NMpy HU3KOM YpOBHE MOMEeXx
nnu npu pabote ¢ BLICTPOMEHSAOLMMUCS NPOoLeCCaMn PeKOMEHAYETCH YBEMNUUTL 3HAYEHNEe NMOMnochl
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dUnbTpa Unn OTKINIYMTL AeCTBME 3Toro napameTpa. Npu paboTe B yCnoBUSIX CUMbHBIX MOMEX ANs
yCTpaHeHns WX BNUSHWA Ha paboTy npubopa HeobXoAMMO YMEHbLWTb 3HaYeHwe B napameTpe
«nonoca ¢punbTpar.

3.2.4.3 Bo-BTOpbIX, hUnbTp yCTpaHSAET LUYMOBble COCTaBMSAOLIME CUrHamna, OCyLLeCTBMSs ero
3KCMOHeHUManbHoe crnaxveaHne. OCHOBHOW XapaKTepPWUCTUKOW JKCMOHEHUManbHoOro dunbTpa
ABMNSIETCS NOCTOSIHHAs BPEMEHWN Tg — WHTEPBAn, B TeYeHwe KoToporo curHan pocturaet 0,63 ot
3HayeHus kaxxaoro namepenus T; (pUcyHok 3.4).

T,"C
A —— Geagunwrpa T %

=== s COUILTROM /

11 [ ] ] /’ I (okavok Temneparypy, 7, = 0c)
'r /

;! TI .1 L
, 0,95T, -1 e
Fof 4| 08571 = =
I l =1 0.83T, ‘ ‘ 11 {crnasenHui curvan, T, = 3 ¢c)
tc 0 i t,c
PucyHok 3.3 PucyHok 3.4
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3.2.4.4 Tpu 6onblUMX 3HAYEHUAX T4y PUMLTP BHOCUT 3HAYUTENbHOE 3anasfblBaHWe, HO LUyMbl
3ameTHO noAdaeneHbl (kpusas Il Ha pucyHke 3.4). Mpu g, 6GNM3KNX K HYMO UNLTP AOBOMBHO TOYHO
OTCNEeXunBaeT W3MEHEHUS BXOAHOTO CWUrHamna, HO YPOBEHb LUyMa MpaKTUY4EeCKN He yMeHbluaeTcs
(kpvBass | Ha pucyHke 3.4). Tpu ycTaHOBKE ONTUMArnbHbIX 3HAYEHUW napameTpoB unbTpa
(nogpobHee cm. pasgen 6.2.2) 3agepxka curHana, BHocumasi cunbTpoMm, He OyaeT okasbiBaTb
OoTpULATENBHOrO BMWSHUS Ha MpOLECC PEeryrnmpoBaHWs, MpU 3TOM COXpaHWUTCSH 3ddEKTUBHOCTb
noAaBneHns nomex.

3.2.5 Koppekuusi usmepeHum

[Mopsgok yCTaHOBKM MNapameTpoB  KOPPEKUUM U3MEPUTENbHOW  XapaKTepUCTUKM  AaTyuka
npueegeH B n. 6.2.1.4.

3.2.5.1 na ycTpaHeHuss HayanbHOW MOrpeLlHOCTM Npeobpa3oBaHNs BXOOHbLIX CWUrHamnoB WU
NOrpeLUHOCTEN, BHOCUMbIX COEAVHUTENbHBIMY NPOBOAAMU, U3MEPEHHOE NPUOOPOM 3HaYEHUe MOXET
ObITb OTKOpPEKTUpOBaHo. B npnbope ecTb ABa TMNa KOPPEKLMM, NO3BOMSAIOLLNE OCYLLECTBNATL CABUM
WV HaKMOH XapaKTepPUCTUKN Ha 3afaHHYo BEMNNYMHY.

3.2.5.2 na komneHcaumn norpewHocter AR = (Ro — Rortcm), BHOCUMMBIX COMPOTUBIIEHWUEM
nogsoslMx npoBodoB Rrcv, NpYM  UCMONb30BaHUM  ABYXMPOBOAHOW CXEMbl  MOAKIOYEHUS
TepmonpeobpasoBaTenen COMPOTUBIEHNS, K KaXXOOMy W3MEPEHHOMY 3HayeHuto napametpa Tg
npubaBnseTcs 3agaHHoe Mosib3oBaTernieM 3HauyeHue O («CABWUM XapaKTepUCTUKMU AaTuukar). Ha
pucyHke 3.5 npuBeeH Nnpumep caBura xapaktepucTukn ans gatyvka TCM(Cu50).

3.2.5.3 Ina KoMneHcauuu MOrpellHoCTEN [aTYMKOB MPW  OTKNOHEHWM 3HayeHus o  OoT
HOMUWHANbHOTO KaX4oe W3MEpeHHoe 3HayeHue napameTpa T, YMHOXaeTcsi Ha 3afaHHbli
nonb3oBaTenemM MOMpaBOYHbIA  KOI(MUUMEHT [ (KHAKMOH XapaKTepUCTUKM  paTyukar).
KoadpdumumeHT 3agaetca B npegenax ot 0,5 go 2,0. Ha pucyHke 3.6 npvBedeH npumep M3MEHeHUs
HaKrnoHa xapaktepuctuku ans gatymka TCM(Cu50).
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T,°C) T°CA
E p : //
100 F
] -
o | 6e3 koppexusm _// | Ges xoppexum //
5 ’, 80 f \/
80 7/ p
I | /
60 // 60 /
I 2/ . ya
g w0l // © KOppexLpei 40 + // :,fupe,meﬁ
- // T=Tatd F v T=Tyan' B
n /
L 20 F
[2=] 20 Y, [ 7
/0 & 6 B 1w o T,,°C 0 20 4 6 8 100 T,,°C
(M1.3) (Ryeye OM) (50) (7.3)  (Rygy, OM)
PucyHok 3.5 PucyHok 3.6

3.2.6 [BYXNO3ULMOHHLIN perynsiTtop

Mopsipok ycTaHOBKM nNapameTpoB MpoLecca [ABYXMO3WLMOHHOMO PerynmpoBaHus npueBefeH B
n.n. 6.2.4.1-6.2.4.4.

Mpnbop B pexume ABYXMO3MLMOHHOTO  perynupoBaHusi pabotaeT no OAHOMY U3
npeAcTaBneHHbIX Ha pUcyHKe 3.7 TUMNOB NOTVKK:

Tvn norvkn 1 (obpaTHoe ynpaBneHue) npuMeHsieTcs Ans  ynpasneHuss paboTton
HarpeBaTens (Hanpumep, TOHa) wnu curHanusaumm O TOM, YTO 3HAYEHME TeKyLlero
n3MepeHnst Trec MeHbLle YCTaBKM Tycr.; MPU 3TOM BbIXO[HOE YCTPOWCTBO NepBoHaYvanbHO
BKIOYaeTCs Npu 3HaYeHUsAX Trec< Tyer— HYS, BbikntovaeTcs npu Tree> Tyer + HYS 1 BHOBB
Bkoyaetcss npu  Tre< Tyer— HYS, ocyllectBnfs Tem cambiM  [ABYXMO3ULIMOHHOE
perynupoBaHue no yctaske TycC ructepesncom +HYS;
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—  TUR NOTMKK 2 (NpsiMoe ynpaBneHue) NpuMeHsieTcs AN ynpasneHusi paboTol oxnagutens
(Hanpumep, BEHTUNATOPA) UMW CUTHANU3aLMN O NPEBbILLEHUN 3HAYEHUS YCTaBKW; Npy 3TOM
BbIXOJHOE YCTPOMCTBO MepBOHaYanbHO BKIOYAETCA MNPU 3HAYEHUAX Tre> Tyer+ HYS,
BbIKMo4aeTcs NpU Tre < Tyer— HYS.

3apgaHue yctaBku (Tyr) u ructepesnca (HYS) npousBoautcs HasHadeHMeMm napameTpoB

perynvpoBaHusi npnbopa.

CocrosHue Bbix0aa

I
BKI, I —————————
HYS | HYS
o 1)
I O |
BBIKII. i -
BKI1. —E Pt
k HYS | HYS
i 1 2)
ir |
BbIKI. 1 o

PucyHok 3.7 — luarpammbl cpabaTbiBaHMA npubopa No Tunam NOruku:
1) o6paTHOe ynpaBrieHue; 2) npsiMoe ynpaBreHue
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3.2.7 NAA-perynsaTop
Mopsimok ycTtaHoBkM nmapameTpoB npouecca MNUO-perynupoBaHusi npuBegeH B n.n. 6.2.4.1 —
6.2.4.3,6.24.5
3.2.7.1 O6wwme npuHumunsl MNAO-perynupoBaHus
Ha Bbixoge perynsitopa BblpabaTbiBaeTcsi ynpaBnsowmi (BbIxogHOW) curHan Y, OencTeBue
KOTOPOro HanpaBfeHo Ha yMeHbLUEeHne OTKIoHeHus E;:
1 AE;

1y 3.1
Y =—|E + +=3 EjAtygy |-100% - @.1)
i Xp i TTo Aty | T ] i~ lusm °

rae  Xp — nonoca nponopLMOHanbHOCTK;
E; — pasHocTb Mexay 3adaHHbIMN Tycr M TeKyLmMmy T; 3HaYeHneM n3MepsieMoit BENUYNHbI,
UNn paccornacoBaHue;
Ts — MOCTOsiHHas BpemMeHn AuddepeHunpoBaHus (NporpaMmmupyemMblii  napameTp
«andepeHumnanbHasa noctosiHHasa NMUA-perynaTtopa» — d);
AE; — pa3HOCTb Mexay ABYMS COCEAHUMM n3Mepernammn Ein Eiy;
Atysy — BPEMS MEXAY ABYMSI COCEAHUMMU n3mepeHuammn Tin Tiy;
Tu — TMOCTOSIHHAs BPEeMeHW  WHTerpupoBaHus  (NporpamMMupyemMbii  napameTp
«MHTerpanbHas noctosiHHas MUA-perynsaTopa» — J);

n
> EjAt,,, — HaKONMeHHas CyMMa paccornacoBaHuii.
i=1
M3 dopmynsl (3.1) BugHo, uto npu MUNO-perynmpoBaHumn curHan ynpasneHus 3aBUCUT OT:
—  pasHuubl Mexay Tekywym napameTpoM T; U 3adaHHbiM 3HadYeHuem T, nM3mepsiemon

Benu4uuHbl E;, KoTopas pearnpyet Ha MrHOBEHHYIO OLLIVI6Ky perynupoBaHua; oTHoLleHue 5

Xp
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Ha3blBaeTca nponopuMOHaanon COCTaBrAOLLEN BbIXOQHOIO CUrHana;
AE;
1

tI/IE)M

- CKOpPOCTU WU3MEHeHUaA napamMeTpa KOTOpaA no3BONAET YNy4YlUTb Ka4deCTBO

1 AE .
NepexoAHOro npolecca; BbIpaXeHWe 1,———— HasblBaeTcs AuddepeHUmansHom

p “am

COCTaBnALWEN BbIXOAHOIO curHana.

n
—  HaKoMmneHHoW OlWNBKN perynnpoBaHus ZEiMmM' KoTopasi nosgosfisieT  [o6uThbCA

i=1

n
MakcMmanbHO GbICTPOro AOCTWKEHUSI TeMnepaTypbl YCTaBKW; BblpaXxeHne iiZEiAtMGM
Xp T —
Ha3bIBaeTCs MHTErpanbLHOM COCTaBNSIoLLEN BbIXOAHOTO CUrHana;

Ons addektmHon pabotel MN[O-perynstopa HeobxoQuUMO YCTaHOBUTb MNpaBWibHble Ansi
KOHKPETHOro 06beKTa perynnpoBaHns 3HadeHns koaduumeHTos Xp, Tq U Ty, KOTOPbIE NOMNb3oBaTenb
moXeT onpeaenntb B pexumax «ABTOHACTPOWKA» (cm. n.7.1) unu «PYUYHAA HACTPOWKA»
(n.7.2).

3.2.7.2 NpsiMoe n o6paTHOe ynpaBneHue

Mpw perynupoBaHun BbIGNPAOT OAMH U3 METOA0B YNpaBeHNs CUCTEMON: NPAMOe Unn obpaTtHoe.

Mpy npsiMOM ynpaBneHWu 3HaveHWe BLIXOAHOTO CcuUrHamna perynsitopa yBenuyvMBaeTcs C
yBeNnYeHnem n3mepsieMomn BenuUYmHbl (pUCyHok 3.8).

Mpn obpaTHOM ynpaBneHUM 3Ha4YeHWe BbIXOOHOrO CUrHama perynaTopa YMeHblUaeTcs ¢
yBenM4eHneMm Wu3MepsieMon BenuuuHbl. Hanpumep, B cucTemMe HarpeBaHusi No Mepe pocTa
TemnepaTtypbl 3HayeHWe BbIXOAHOrO CWrHama ymeHbluaeTcs. OTOT npouecc umeeT obpaTHoe
ynpaBreHne, CUCTEMbI OXINaXAEHUS — NPAMOe ynpaBrieHue.
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1

DYy :

1 1
obparHoe : : npsiMoe

ynpasnexmne \ \ ynpaenexune

(Harpes) 1 ! (oxnaxgeHue)

1 T 1

yer

1 1 T

1 I

1 Xd Xd 1

e f————|

PucyHok 3.8

3.2.7.3 30Ha HEYYBCTBUTENLHOCTH

Ona  wuckniodyeHns wmsnuWHUX cpabaTtbiBaHWin  perynsatopa  npu HebonblUOM  3HaAYeHUn
paccornacoBaHus E;, ans seluncnenns Y; no dopmyne (3.1) ncnonbayetcs yToyHeHHoe 3HaveHue E,,
BbIYMCIIEHHOE B COOTBETCTBUM C YCIIOBUSIMU:

ecnu |Ej| < X, T0 E; =0;
ecnu E; > Xd, 10 Ep = (Ei — Xa);
ecnn E; < — Xd, 10 Ep = (Ei + Xa),

roe Xq — 30Ha HEeYYBCTBUTENBHOCTU (CM. pUCYHOK 3.8).

Torpa npubop OyAeT BblAaBaTh YNpaBsLMIA CUrHaN TOMbKO MOCNe TOro, Kak perynvpyemas
BeNMYMHa BbINAET U3 3TOW 30HbI. 30Ha HEYYyBCTBUTENLHOCTU He AOSHKHA NpeBbillaTb Heobxoanmyto
TOYHOCTb perynmpoBaHusl.

3.2.7.4 CkopocTb U3MEHEHUs1 YCTaBKMN

Ecnu 3HayeHue ycTaBkM HEOGXOAMMO M3MEHWTb B npouecce paboTbl, TO NMepexoq C OAHOro
3HAYEHUs1 Ha ApYroe MOXHO CrnaauTb, 3aAaB «CKOPOCTb U3MEHEHUS! YCTaBKW».

HeobxoanMmasi CKOpoCTb OnepaTMBHO 3adaeTcs Kak 3Hadenue napameTpa wSP. Mpu wSP,
OTMINYHOM OT HYIISl, YCTAaBKa MEHSIETCS HE CKa4YKOM, a Mo JIMHEMHOMY 3aKOHY C 3a[aHHON CKOPOCTbLHO.
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B kayecTBe HayasbHO yCTaBkM NPUHUMaETCs TeKyLee 3Ha4YeHne perynvpyemMoro napamMeTpa Ha
MOMEHT BKIIIOYEHUS perynsitopa, Torda Kakayl MUHYTY ycTaBka perynsitopa W3MEHsieTcsl Ha
BENUYMHY, 3afaHHyto B 9TOM napameTpe.

Mpu “cnonb3oBaHUM OrpaHUYEHUst CKOPOCTU M3MEHEHWS YCTaBKU Bo3pacTaeT Bpems Bbixoda Ha
pabouunii pexwum. [MoaToMy, ecnu 3adepka NPUBOAMT K Hey[OBMNETBOPUTENbHLIM pesynbTaTam,
HY>KHO YBEIIMUYNTb 3HAYEHWE 3TOrO NapameTpa UK OTKITIYUTL ero AencTBre.

3.2.7.5 OrpaHuyeHue BbIXOQHOroO CUrHana

B npubope MOXHO yCTaHOBWUTb Crnegywlmne BuAbl OrPpaHUYEHUs BbIXOOQHOTO CUrHana,
ucnonb3yemble AN OrpaHUYEHUst yNpaBnsioLLero BO3AeNCTBMS Ha 06 beKT:
- MaKCUManbHbIA Yorpmax M MUHUMAIBHBIA Yorpmin (PUCYHOK 3.9);

—  CKOpOCTM U3MEHEHUS - Yozp.max ~Yozp.min (pucyHok 3.10).
Voep

At
YBblx ! YBI:IX 1
100 % Yorp.max
Yorp.max
Yorp.min Yorp.min —
]
0 : 0 -
Yorp.min Yorp.max 100 % anm At t
PucyHok 3.9 PucyHok 3.10
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3.2.7.6 Nepuop cnegoBaHus ynpaBnsilowWwUxX MMNynbLCOB

Mpn ncnonbsosanun NMNO-perynstopa ¢ BbIXOAHBIM YCTPOWCTBOM KIHOYEBOro Tna Heobxoammo
YCTaHOBUTL Mepuop ynpasnsoLWwmux UMNynbCoB.

Bonee Bbicokas u4acToTa obecneyvBaeT ObICTPOTY peakuuMu perynstopa Ha BHeLllHWe
BO3MyLleHNs. B naeane yactoTa umnynbCOB yrpaBreHWs OOSMKHa COBMajaTb C YacTOTOW onpoca
patymka. py MCNONb30BaHUM SMEKTPOHHBLIX KMtovel (TMPUCTOPOB, CUMWCTOPOB) PEKOMeHAyeTCs
yCTaHaBnunBaTb 3Ha4YeHue Tq, (Neprog cnefoBaHns yNpaensaoLwyx MNynbCoB) paBHeIM 1 - 2 ¢.

YBenuyeHve nepuoga criefoBaHUs yNpaBnsoLMX WMMYNbCOB MO3BOMSET NPW UCMONb30BaHUN
3MEKTPOMaHWUTHBIX pene unu nyckatens NpPoAnuTb CPOK CRyxObl CMMOBLIX KOHTAKTOB, HO MOXeET
YXYALWNTb Ka4eCTBO PeryrnmpoBaHusi.

ABTOHacTpoika MO3BOMNSAET onpedensatb 3HayeHne Tg,, KOTOopoe He OyaeT okasbiBaTb
oTpULATENBLHOrO BNNSIHNS Ha paboTy cUCTEMBI.

3.2.8 YcrponcTtBa aBapuMHON CUTHanNu3aumm
[Mopsipok ycTaHOBKM NapameTpoB YCTPOMCTB aBapyMMHOM CUrHanNM3aumm onucaH B n. 6.2.7
3.2.8.1 O6wue cBegeHus

[ns 6onee adpdpekTMBHOrO KOHTpPONs 3a npoueccamu perynuposaHusi B npubope umeetcs
normyeckoe yCTpPOMCTBO, paboTalowee MO MpUHUMNY KOMNapaTtopa, a Takke YCTPOMCTBO
onpegeneHus obpbiBa KoHTypa «LBA».

Oba ycTpoincTBa YNpaBnslT PasnUyHbIMWA CUTHANU3VPYIOWMMKN  YCTPOMCTBaAMKM, Hanpumep:
cvpeHamu, namnamu, 6roKMPOBOYHBIMU BbIKMOYaTENsIMKU, Brokamv NPUHYAMTENbHOrO (aBapUIHOIO)
OXIaXAEHUS UMK HarpeBaHus 1 T.M.

CurHanel aBapyviHOM CUrHanu3aumMm koMmyTupytotcst Yepes cxemy «UJTW» 1 moryT ynpaensTte
TOIbKO BbIXOAHbIM YCTPOMCTBOM KIHOYEBOro Tuna.

O cpabaTbiBaHUM OTMYECKOrO YCTPOWCTBA CBUAETENbCTBYET 3acBeTka COOTBETCTBYHOLLErO
cBeToaMoaa Ha nuueBoi naHenu («AL» unun «LBAv).
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3.2.8.2 Komnapartop

B 3aBucMmoOCTM OT cCuCTEMbl perynupoBaHusi Mofb3oBaTeNlb MOXeT 3ajaTb napameTpbl
cpabaTbiBaHMsi KOoMnapartopa, CUrHanuavpylowero O BbIXO4e Perynmpyemoi BenuyMHbl  3a
ponycTumble npefensl. B npubope 3anoxeHo 11 TunoB noruku cpabaTbiBaHWs komnapartopa
(pucyHok 3.11). Kpome TOro, nonb3oBaTesnb 3agaeT nopor cpabaTbiBaHWsi komnapatopa X u
rmcTepesuc A AN yCTpaHEHUs HEeHyXHbIX cpabaTblBaHWA M3-3a KonebaHuii KOHTponMpyemow
BEINYMHbBI BOKPYT MOPOroBOro 3HaYeHUs.

Komnapatop curHanmampyetr o6 aBapuiHOW cuTyauun, npu 3TOM Perynatop npoaormkaeT
paboTatb.

PyHKLMA BNOKMPOBKU NepBOro cpabaTtbiBaHNA NMO3BOMSET UCKMIOYUTL BKITIOYEHNE CUrHAnu3aumm
npu nogave nNUTaHus.

Mcnonb3oBaHve 3TOM YHKUMM MMeeT CMbICA, Hanpumep, Mpu YCTaHOBKE B CUCTEME
HarpeBaHuWs: Kak NpaBuIio, 3HaYeHNe N3MepseMoln BENNYMHBI B 3TON CUCTEME M3HaYarnbHO HaxXoAaUTCS
HWKe yCTaBKy.
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PaccmoTpum npumep curHanvaauum ¢ TUMOM FTOrMKK 5.
Ha puvcyHke 3.12 nokasaHbl Auarpammbl paboTbl komnapatopa 6e3 6GNokMpoBKM MNepBOro
cpabatbiBaHus, Tun norvku 1 (pucyHok 3.12, 6), n ¢ 6r1okMpoBKON — TUM norukn 5 (pucyHok 3.12, B).

T
=X
1 1 1l a)
t
I
CoctosHme BKI.
KoMraparopa 6)
C TMNOM NOTHKK 1 B
t
CocrosHue /
KxoMnaparopa BKJL, [————— - )
B
C TUNOM NOTWKK 5 B, N
t

PucyHok 3.12

Mpn ncnonb3oBaHMM TUNa MOrMKN 1 NPOUCXOANT HexenaTenbHoe cpabaTtbiBaHWe komnapaTopa
(3oHa| Ha pucyHke 3.12,6) Ha 9aTanel, korga peanbHO aBapuiiHOW cuTyauun HeT. [lpu
MCnonb3oBaHUM TUNA NOTMKKN 5 HexenaTenbHOro cpabaTbiBaHWs He NPOUCXOAUT.
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Mocne BkntoveHnst npubopa BbIxod komnapatopa 6yaeT HaxoOUTbCS B COCTOSIHUM «BbIKMY» [0
NepBOro NpeBbILLEHUsT YCTAHOBIIEHHOTO 3HaYeHus (I aTan), U TOnbKO KOrAa u3mepsiemasi BEMUYMHa
CHOBa MPUMET 3HAYeHWe HUXE MNpedena OTKIOHEHMs, BbIXOA KOMmapaTopa BriepBble nepengeTt B
COCTOSIHUE «BKITOYEHO» — CUrHanu3aums cpaboraer.

3.2.8.3 CurHanusauus o6 o6pbiBe B KOHTYpe perynmpoBaHus

3.2.8.3.1 [ewicTBne curHanusaLuMm OCHOBaAHO Ha TOM, YTO €CNU 3HAYeHue perynmpyemoro
napamMeTpa He MEHSIeTC B TEYEeHWe OnpeferieHHOro BpEeMeHVW Npu nojayve MaKCUManbHOro
(MMHUManNbHOro) ynpaBnsioWwero BO3AeNCTBUS,, TO B KOHTYpe perynupoBaHusi npousoLlen obpbis, u
TOrga Ha COOTBETCTBYHOLMIA BbIXOg BblaaeTcst curHan. Pabota curHanusaumm o6 obpbiBe KOHTypa
onpefensieTca OBYMSI MapamMeTpamMu: «BPEMSsSI AUArHOCTMKM OOpbiBa KOHTypa» U «LUMPUHA 3OHbl
AMarHoCTUKN 0BpbIBa KOHTYpa».

3.2.8.3.2 YCTpOMCTBO BblAaeT CUrHanm TPeBOrK, €cnu no UCTEYEHUN BPEMEHW ANArHOCTUKM
ob6pbIBa KOHTYpa M3MEpPEHHOe 3HaYeHNe He U3MEHWITOCh:

— Ana npouecca HarpeBa MpW MakCUMarnbHOM BbIXOOAHOM CUrHane He YBEenuMuunochb,
Nnpy MUHUMarbHOM — HE YMEHbLUWIOCH;

—  4na npouecca OXMaXAeHUS MpU MakCUMMarbHOM BbIXOOAHOM CUTHamne He YMEHbLUWUIIOCh,
npy MUHUManbHOM — HE YBEMUYUIIOCH.

[Mpn aTOM perynsTop oTKnoyaeTcs.

3.2.8.3.3 MNpumep cpabaTtbiBaHWs YCTpOWUCTBA AMArHOCTUKM obpbiBa KOHTypa npuBedeH Ha
pucyHke 3.13.

B Touke A HarpeBaTenb Bbilen U3 CTPOs,, W TemnepaTypa HayuMHaeT yMeHbLuaTbCs
(pucyHok 3.13, a). PerynsaTop yBenuumBaeT BbIXOQHOM curHan (pucyHok 3.13, 6), KOHTPONUpys OTKNUK
cuctembl. [ockonbky TemnepaTypa MPOAOIKAET YMeHbLUATbCs, paccornacoBaHue pacTteT, U
3HauveHve Y pocturaet 100 %. B momeHT goctukenuns Y = 100 % (Touka B) npubop HauyMHaeT oTcyeT

«BPEeMEeHU ANarHoCTUKM 0BpbIBa KOHTYpa» At.
Ecnv no ucTeyeHun 3TOro BPEeMeHW TemrepaTypa MPOAOSHKaeT YMeHbLUaThCs, cUrHanuaauus

cpabaTtbiBaeT (kpuBasi | Ha pucyHke 3.13, a). Ecnu Temnepatypa ctana pactv, Ho 3a Bpems At
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MN3MeHeHWe TeMnepaTypbl He NPEBbLICUNO KLUMPUHY 30HbI AMArHoCTUKu obpbiBa KOHTYpa» (kpuBas |l Ha
pucyHke 3.13, a), curHanusaumsi Takke cpabatbiBaeT (pucyHok 3.13,B). O6 aBapuiiHOW cuTyauum
curHanuanpyeT ceedeHune ceetoanopa LBA.
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BbIKN. | ]
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! -+ tc
Bpems aMarHocTvku
ofpbiBa KOHTYpa

PucyHok 3.13
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3.2.9 BbixogHble ycTporcTBa npubopa

BcTpoeHHble BbixofHble ycTponctBa (BY) npepgHasHauveHbl Ans nepefayv  ynpaensioLlero
CUrHana Ha WCMOMHWTENbHbIE MexaHu3Mbl, NMBo AnA nepegayn AdaHHbIX Ha perucTpupylollee
ycTponcTBo. MNopsaok ycTaHoBkM napameTpoB BY npubopa onucaH B n. 6.2.3.

3.2.9.1 KnioueBoe BY — anektpomarHutHoOe pere, TpaH3UCTOpHas onTonapa, ONTOCUMUCTOP, BbIXOL,
ONs ynpaeneHns TBEpAOTENbHbIM pene — WCMOoNb3ylTCA NMbo ANnA ynpasBneHWs WCMOMHUTENbHBLIM
MeXaHV3MOM MpW perynmpoBaHum, MMbo ANs ynpaBneHns CUrHanuavpyoLLIMM YCTPONCTBOM.

B pexume MNUA-perynnpoBaHns ocyLecTBASETCA UMMyNbCHOE ynpasnexne no npuxHuuny LWAM
C NepvoaoM criefoBaHNa UMMNYNbCoB Te, U ANUTENBHOCTLIO Kaxaoro nMnynbca D= Y xTg,.

BY kntoyeBoro Tvna vcnonb3yeTcs ANs ynpaBrneHns (BKITIOYEHWSA/BBIKIIOYEHNS) Harpy3kon nmbo
HenocpeAcTBeHHO, NMMbo yepe3 Gonee MOLYHbIe YNpaBnsioWMe 3nNeMeHTbl, TakMe Kak mnyckatenu,
TBEpAOTENbHbIE pene, TMPUCTOPbI U CUMUCTOPSI.

3.2.9.2 BY aHanmoroBoro Tuna wcnomb3yetcd nvbo Ans  OCyWeEeCTBMEHUS aHarnoroBoro
ynpaeneuuss npu [MW0-perynupoBaHun, nubo ANs  Bbldaus CUrHaNoOB Ha  YCTPOWCTBO,
perucTpupytoLLee KOHTPONMPyeMyIO BEMUYNHY B TEHYEHME NPOoLIecca perynupoBaHus.

3.2.9.2.1 BY aHanorosoro Tuna B npubope — 3TO0 uLmMdpoaHanoroebli npeobpasosaTtensb,
KOTOpbIN hopMmpyeT TokoByto netnto oT 4 o 20 MA nnu Hanpsixernne ot 0 o 10 B u, kak npasuno,
MCMonb3yeTcs [Ans  yrnpasfieHWs SMeKTPOHHbIMU  perynsatopamu  MowHocTu. [lpu aHanorosom
ynpaBrieHUM BbIXOAHOM curHan (Tok/HanpsikeHnue) LIAIM nponopumoHaneH 3Ha4YeHWo BbIXOAHOTO
curHana perynsrtopa.

3.29.22Mpu pabote B pexume peructparopa npubop CpaBHMBaEeT BeNMYMHY Ha BXo4e C
3afaHHbIMN 3HAYEHNSIMW 1 BbldaeT Ha COOTBeTCTBYioLee BY aHanoroebii curHan B Buae Toka ot 4 oo
20 MA nm6o HanpsbkeHust oT 0 go 10 B, KOTOpbLI MOXHO MoAdaBaTb Ha CaMomnucel, unu apyroe
perucTpupytoLLee ycTponcTeo (nogpobHee cm. n. 6.2.3.2). K perncTpupyowmm ycTporcTBam OTHOCATCS:
camonucupl, 6rioks cbopa AaHHbIX HAa OCHOBE MEPCOHAamNbHbLIX WM MPOMBILLIIEHHBIX KOMMbIOTEPOB,
Opyrve KOHTpornepbl C BO3MOXHOCTBIO 3anucy Unu AanbHewLlern nepeaaym MHhopMauum.

3.2.9.3 OcobeHHOCTM NOAKITOYEHUSsT 1 UCTIONb30BaHUS BbIXOAHbLIX YCTPOMCTB NpuBeaeHb! B n. 5.3.2.
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3.2.10 UHTepdeirc cBasmn RS-485

WHTepdenc cBaA3nM npedHasHayeH [AONs BKIOYEHWS npubopa B CeTb, OPraHU3OBaHHYyl MO
ctaHgapty RS-485. Ncnonb3oBaHune npubopa B cetn RS-485 no3BonsieT OCyLIeCcTBNATL criedytowmne
PyHKLMN:

—cbop AaHHbIX 00 M3MepsieMblX BeNMYMHax M NpPOTEKaHWM MPOLECCOB perynmpoBaHvs B
cucteme SCADA;

— ycTaHOBKa napaMeTpoB npubopa ¢ NoMOLLbI0 NPorpaMMbl-KOHUrypaTopa;

— ANCTaHUMOHHOE YyrMpaBrieHWe MNpOLECCOM pPEerynnpoBaHnst W aBTOHACTPOWKA C MOMOLLIbIO
nporpammbl-koHdurypatopa, pabotatowen B cpege Windows.

RS-485 saBnsieTca LWMPOKO pacnpoCTpaHeHHbIM B MPOMbILLIMIEHHOCTU CTaHAApTOM MHTepdeiica,
obecneyvBaeT co3faHuMe CeTel C KONMMYEeCTBOM Y3roB (Toyek) Ao 256 v nepepadvy AaHHbIX Ha
pacctosiHme o 1200 m. pu ncnonb3oBaHWM MOBTOPUTENEN KONMWYECTBO MOAKIOYEHHbIX Y3MOB U
pacctosiHie nepegadM MoXeT OblTb yBenuueHo. [nsi coeauHeHuss MpUGOPOB MNPUMEHSiETCS
3KpPaHMpOBaHHas BUTasd Napa MpPOBOAOB, K KOTOPbIM NpeAbsBNAlOTCA criedylowme TpeboBaHus:
ceueHe He MeHee 0,2 MM 11 MOTOHHas eMKOCTb He Gonee 60 nd/m.

Bce npubGopbl B ceTu COEAMHAIOTCH B MOCNefoBaTernbHyl LWWHY (pucyHok 3.14). [Ons
Ka4yeCTBEHHOW paboTbl MpvemonepefaTyvMkoB W MPeAoTBPAaLLEHUss BIVSHUS MOMEX JMHUS CBA3M
[OMMKHA MMETb Ha KOHLIAX COrnacylolmin pe3uctop conpoTmBneHnemM Reom = 120 Om, nogknovaembli
HenocpeacTBEHHO K knemmam npubopa (cMm. pucyHok 3.14).
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nHTepdenca RS-485¢>RS-232, B
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MpumeyaHus
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PucyHok 3.14

MopknioyeHne npuGopa K MepcoHanbHOMY KOMMbIOTEPY OCYLLECTBISIETCS 4epe3 agantep
KOTOpPOro MoXeT OblTb WCMOMb30BaH ajanTep

KayecTee

RS-232
AC3-M
B/A
} A
RS-485

1 ApanTep uHTepdenca OBEH umeeT cornacyowmii pe3avctop conpotuBrneHneM Reom = 120 Om

BHYTPU.

2 C onucaHuem npoTtokona obMeHa, CUCKOM napameTpoB, MPOrpaMMoli nonb3oBaTenb MOXeT
03HaKOMUTBLCA Ha canTe www.owen.ua. OBMeH MOXeT OCyLLeCTBMATLCA C OOHOW U3 CKOpOCTen
cTaHgapTHoro psiga: 2400, 4800, 9600, 14400, 19200, 28800, 38400, 57600, 115200 6uT/c.
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4 Mepbl 6e3onacHocTH

4.1 Mo cnocoby 3alnTbl OT MOPaXeHWs ANEKTPUYECKUM TOKOM npubop cooTBeTcTByeT knaccy I
no MOCT 12.2.007.0.

4.2 K akcnnyatauum n TexobcnyxuBaHuio npubopa AOSMKHbI AOoNyckaTbCca nuua, U3yumBluMe
npaeuna akcnnyatauuv, npoweglune obyyeHve 1 NpoBepKy 3HaHWIA MO BOMpPOCaM OXpaHbl TPyAa B
cooTBeTCTBUM C  «TUMOBLIM MOMNoXeHnem o6 0OyvyeHMM N0 BOMNpOCaM OXpaHbl Tpyday
(HNAOM 0.00-4.12) n umetowmx rpynny gonycka He Hwxe Il cormacHo «[MpaBunam 6esonacHon
3KCMnyaTauumn anekTpoycTaHoBok notpebutene» (HMAOMM 40.1-1.21).

4.3 He ponyckaeTcs nonajaHve BnarM Ha KOHTAKTbl BbIXOQHOrO pas3bemMa W BHYTPEHHWe
3MeKTpoanemMeHTbl npubopa.

4.4 3anpelyaeTca Wcnonb3oBaHWe npubopa B arpeccuBHbIX Cpeaax C codepxaHnem B
aTmocdbepe KUCnoT, Wwenoyen, macen v T.n.

4.5 3anpellaeTca npoBoAuTb NoObIe NOAKMYEHWS K Npubopy 1 paboTbl MO ero TeEXHUYecKoMy
obCnyXMBaHUIO MpW  BKMIOYEHHOM MMTaHUM, T.K Ha OTKPbITbIX KOHTaKTax KneMMHuka npubopa
NPUCYTCTBYET HanpshkeHne BenuynHon go 250 B.

4.6 Mpu npoBefeHN TekyLwero peMoHTa Heobxoanmo cobnoaaTte ykasaHus mep 6esonacHocTn
HacToswero P3.

4.7 PemoHT npubopa nNpou3BOAUTCS Ha MpeanpuUSiTUM-U3rOTOBUTENE B 3aBOACKMX YCMOBUSX C
NPUMEHEHNEM CreLmnanbHON CTeHA0BOW annapaTypbl.
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5 MoaroToBka npubopa Kk paboTte
5.1 MoHTax npubopa

Mepen moHTaxom npubopa crnepyeT NOAroTOBUTL Ha
LWMTE YyNpaBneHWss MecTo ANs YCTaHoBKM npubopa B
cooTBeTCcTBUM C [NpunoxeHnem A.

YcTaHoBWTb Npnbop Ha WuTe ynpasreHns, NCnonb3ys
AN ero KpenneHus MOHTaXHble 3NIeMeHTbl, BXOASLIMe B
KOMMNIeKT noctasku npubopa.

5.1.1 YcTtaHOBKa NPMGOPOB HAaCTEHHOrO UCMNOJSTHEHUS

Ons ycTaHoBKM NpWGOPOB HACTEHHOTO KpernmneHus
BbINOMHUTL CrieaytoLme AedCTBUS:

3aKpenuTb KPOHLWITEWH Tpemsa BUHTamn M4x20
Ha  TMOBEPXHOCTW, MpegHa3HayeHHoON  Ans
ycTaHoBkM npubopa (cMm. [Mpunoxenne A un
pucyHok 5.1, a);

3aUenuTb KpeneXHbI Yrornok Ha 3aAHen CTeHke
npubopa 3a BEpPXHIOI0 KPOMKY KPOHLUTEHa
(pucyHok 5.1, 6);

npuKkpenuTb NpMBOP K KPOHLUTENHY BUHTOM
M4x35 13 komnnekta noctaeku (pUcyHok 5.1, B).

MpumeyaHne — BUHTbLI AN KpenneHus KpoHLITEenHa
He BXOAAT B KOMMMEKT NOCTaBKU.
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5.1.2 YcTaHOBKa NpuGopoB LUTOBOro UCMOJTHEHUA

Onsa YCTaHOBKK HpMGOpOB LMTOBOIO KpenneHnsa BbINOMHUTL cneayrouime aencTeuns:

NoAroTOBUTbL Ha LMTE ynpaBlieHUst MecTo Ans ycTaHOBKM npubopa B COOTBETCTBUM C
MpunoxeHvem A,

YCTaHOBWUTbL MPMOOP Ha LWWTE YyNpaBreHWsl, UCNOnb3ys ANS ero KpemnneHns MOHTaXHble
aneMeHTbl, BXOAsLLME B KOMMIEKT nocTaBku npubopa;

BCTaBMTb Npubop B cneumanbHO NOATOTOBIEHHOE OTBEPCTUE HAa NMULEBON MaHenu wwuta
(cm. Mpunoxexue A n pucyHok 5.2, a);

BCTaBUTb (OMKCATOPbl M3 KOMMIEKTa NOCTaBKN B OTBEPCTMS Ha BOKOBBIX CTeHkax npubopa
(pucyHok 5.2, 6);

C ycunuem 3aBepHyTb BUHTbI M4x35 1“3 komnnekrta MocTaBkM B OTBEPCTUSIX KaXAoro
chmkcaTopa Tak, YTobbl NPMBOpP GbiN NAOTHO NPUXAT K NMLEBOW NAaHeNu WuTa.

PucyHok 5.2 — MoHTax npu6opa WMTOBOro UCNOJNTHEHUS
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5.2 MoHTaX BHeLWHUX CBA3eN
5.2.1 O6wue ykasaHuA

5.2.1.1 lMNoaroToBuTb Kabenu [ns coeguvHeHuss npubopa € JaTtyvkamu, WCMOSTHUTENbHLIMU
MexaHu3MaMn U BHEWHUMW YCTPOWCTBaMW, a Takke C WUCTOYHWKOM nuTaHus. [na obecneyeHus
HaZEeXXHOCTU 3MEKTPUYECKUX COEAUHEHUI PEKOMEHOYEeTCs MCMonb3oBaTb kabenu ¢ MeaHbIMU
MHOrFOMPOBOMOYHBbIMM  XXWMaMK, KOHLbI KOTOpbIX Nepes MOAKMYeHUeM crnefyeT  TuaTenbHO
3a4MCTUTb U 06NYANTL. 3aunCTKY Xnn kabens HeobXo4MMO BbIMOMHSATL C TAKUM pacveToM, YTOObI UX
OrOMNEeHHbIE KOHLbI MOCIE MOAKIOYEHMs! K NPUbOopY He BbICTYNanu 3a npeaensl knemmHuka. CeyeHne
UM kaBens He AOKHO MpeBbIlaTh1 MM?.

5.2.1.1 Yka3aHus N0 MOHTaXy ANA YMEHbLUEHUA 3NEeKTPOMarHMTHbIX NoMex

5.2.2.1 Tpu npoknagke curHanbHbIX AVHUA, B TOM Yucne NUHUIA «npubop — Aatyvky, cnegyet
BbIJENUTb UX B CAMOCTOSATENbLHYIO TPACCy (MNM HECKOMbKO Tpacc). Tpacchl pacnonaratoT OTAENbHO OT
CUNoBbIX kabenen, a Takke oT kabenen, Co3aalOLLMX BbICOKOYACTOTHbIE U UMNYMbCHbIE MOMEXW.

BAXHO! Tpaccel cnegyeT nnaHvpoBaTb Takum obpasom, 4TOObl AnMHA CUrHanbHbIX NUHUIA
6blna MUHUManbHOW.

5.2.2.2 ObGecneuntb HaeXHOe 3KpaHMPOBaHWE CUTrHamNbHbIX NMUHWUIA. B KayecTBe aKkpaHOB MOryT
ObITb MCMNOMb30BaHbl Kak crewLunanbHble kabenu ¢ 3KpaHUPYOLWMMK ONneTkaMu, Tak U 3a3eMreHHble
cTanbHble Tpybbl noaxoAsiuero anameTpa. OKkpaHbl kabenen cnegyeT NOAKMIOYUTE K 3a3eMIEHHOMY
KOHTaKTY B LUMTE ynpaBneHus.

Pa6ouwnin cnan Tl gomkeH GbiTb 9NEKTPUYECKM M30NMPOBaH OT BHELLHero obopyaoBaHus!

5.2.2.3 lNpubop cnepyeT ycTaHaBnMBaTb B METaNnMYeckoM LKady, BHYTPU KOTOPOro He
[OmKHO BbITb cunosoro obopynosaHust. Kopnyc wkada fomkeH 6biTe 3a3eMIeH.

5.2.3 YkaszaHua N0 MOHTaXy Ansi yMEHbLUEHMS MOMEX, BO3HUKAOLWMUX B NUTaloLen cetu

5.2.3.1 lNopkntoueHne npubopa cnepyeT npousBoauTb Kk ceTeBomy cdmaepy 220 B 50 Ny, He
CBSA3aHHOMY HENoOCpPeACTBEHHO C MUTaHMEM MOLLHOTO CUIIoBOro obopyaoBaHus. Bo BHewwHeln uenm
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pPEKOMEeHAYeTCA YCTaHOBUTL BbIKMOYaTENb MUTaHWsA, obecneyvBalolwMin OTKMOYeHue npubopa oT
ceTu 1 Nnaekune npegoxpaHutenu Ha Tok 0,5 A.

5.2.3.2 lpu mMoOHTaxe cuctembl, B KOTOpon paboTaeT npubop, crnegyeT yyuTbiBaTb npasBuna
3(hhEKTMBHOIO 3a3eMIeHNs:

—  BCe 3a3eMrsiioliMe NUMHUKU NpoknadblBaTb MO CXeme «3Be3ga», Mpu 3ToM Heobxoaumo

obecneynTb XOPOLUMIA KOHTaKT C 3a3eMIISIEMbIM 31EMEHTOM;

—  3aseMnsoLmMe Lenu OMKHbI ObiTb BEINOMHEHBI Kak MOXHO 6oree TONCTbIMU NPOBOAAMM.

5.2.3.3 PekomeHayeTcsi ycTaHaBnmBaTb OUNbTPbl CETEBbLIX MOMEX B MUHUSX NUTaHUs npubopa.

5.2.3.4 PekomeHayeTCs YyCTaHaBnMBaTb uckporacsawme unbTpbl B JIMHUSIX  KOMMYyTauuu
cunosoro ob6opyaoBaHuS.

5.3 MNopgknioyeHne npubopa
5.3.1 O6wme ykasaHuA

5.3.1.1 TNoaknioyeHne npubopa K CETU NMUTaHUSI U UCTMIOSNTHUTENbHBIM YCTPOWCTBAM ynpaBreHus
cnepyeT NpousBOAMTL MO Cxemam, npueefeHHbIM B lMpunoxenun b, cobnioaas N3NoXeHHY Huxke
nocnenoBaTenbHOCTb AEACTBUNA:

— NOAKMNIOYUTL NPUBOP K MCMOMHUTENbHBIM MEeXaHu3mMam U BHELIHUM YCTPOWCTBaM, a Takke K
VCTOYHUKY NMUTaHUS;

— NOJKMIYUTD NNHUM CBSA3U «NpUBOpP — AaTynKkuy» K NepBUYHBIM NpeobpasoBaTensiv;

— MOAKMIYUTL NUHUM CBSA3U «Npubop — AaTymKkmMy» K BXxodam npubopa.

5.3.1.2 CxeMmbl NOAKMIOYEHNA AATHNKOB U UCMOMHUTENBHBIX YCTPOMCTB K NMpMbopam pasnuyHbiX
ncnonHeHui npmeeaeHsl B MNpunoxernun b. XapakrepucTukv NuHWM coeanHeHns npubopa ¢ AaT4nkom
npvBeaeHbl B Tabnuue 5.1.

BHumaHue!
1 KnemMHble coeguHuTenu npubopa, npeAHasHavyeHHble ANnst MOOKMIYEHNS K CeTU MUTaHus n
BHELUHEro CuoBoro obopyooBaHWs, paccuyMTaHbl Ha MakcuManbHoe HanpsbkeHne 250 B. Bo
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n3bexaHve anekTpuyeckoro Npobosi unu nepekpbiTusa nsonaumn pabota npubopa nNpu HanpskeHUn
Bbiwe 250 B 3anpeweHa. Hanpumep, npu pabote B cocTtaBe TpexdasHon cetn 380/220 B
HEefoMyCTUMO MNOAKIMYEHUE K COOTBETCTBYHOLMM KOHTakTaM M3 rpynnsl oT 1 o 8 pasHbix a3
HaMpsHXeHNs MUTaHUs.

2 Onsa 3awmutbl BXOAHbIX Lenei npubopa OT BO3MOXHOrO npobosi 3apsgamy CTaTUHECKOro
3MEeKTPUYECTBa HAKOMMEHHOTO Ha MUHUSIX CBS3U «MpubOop — AaTyvku» nepep MOAKIYEHEM K
KNEeMMHUKY npubopa mnx Xurbl cnegyeT Ha BpeMsi oT 1 40 2 CeKyHA, COeQUHUTb C BUHTOM 3a3eMreHust
wmTa.

Tabnuua 5.1
Twvn paTtumka Anwna nunum, ConporusneHue UcnonHeHne nuHumn
M, He Gonee nuHuK, Om, He Gonee
Tepmonpeobpa3oBaTenb 100 150 TpexnpoBoaHas, npoBoaa
COMpPOTUBNEHNS ’ paBHOW ONWHbI U CEYEHNS
TepMoaneKkTpOoAHbIN
[MpeobpaszoBaTenb
. 20 100 kabenb
TEPMO3NEKTPUYECKUI o
(koMneHcaLMOHHbIN)
YHUPUUMPOBAHHbIN cUrHan
NMOCTOSIHHOIO TOKa 100 100 Asyxnposonras
YHUPULMPOBAHHbIA CUrHan
100 5,0 BYXMNpoBOAHas
NMOCTOSIHHOTO HANPSKEHNS ’ Reyxnpoeon

5.3.2 Mopaknto4veHne BHELWHUX YCTPOWUCTB yNpaBreHusi

Llenn BbIXOOHBLIX yCTpOﬁCTB, KaK KIK4eBblX, TaKk W aHanoroBblX, MMEKT rarbBaHUYECKYIO
n30nAaun0 OT CXeMbl npw6opa. McknioueHne coctaBnsieT Bbixogd «T» ans ynpasneHna BHELIHUM
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TBEepaoTesNbHbIM  pene. B artom Ccny4yae ranbBaHU4YeCKylo n3onAaAuuto obecneynBaeTr camo

TBepAoTenbHoe perne.
5.3.2.1 NopkntoyeHune Harpy3ku k BY Tuna «TpaHaucTopHas ontonapa» («K»)
TpaH3ucTOpHas onTonapa MpUMEHSIETCS, Kak MpaBwuno, Ans YNpaBneHWsi HU3KOBOSbTHbIM

3MeKTPOMarHUTHbBIM UnuM TBepaoTenbHblM pene (4o 50 B noctosiHHoro Toka). Ha pucyHke 5.3

npvBedeHa cxema BkmodeHuss ans BY1. Bo usbexaHve Bbixoga M3 CTposi TpaH3WCTopa u3-3a

6onbLIOro Toka camMOUHAYKUMKM napannensHo obmoTke perne P1 Heobxoammo ycTtaHaBnuBaTtb Avo4

VD1, paccunTaHHbI Ha Tok 1A n HanpshxeHue 100 B.

daza
| «17 680w
I; |i 0116303
P1 ¥ VD1 \ .
oty ——————— N

PucyHok 5.3 PucyHok 5.4
5.3.2.2 NopknioyeHune Harpy3ku k BY Tuna «cummncropHas ontonapa» («C»)
OnTOCMMUCTOP BKIMHOYAETCA B LieNb YNPaBNeHNsi MOLLHOrO CUMUCTOpPA Yepe3 OrpaHu4MBatoLLmMi
pesuctop R1 (ans BY1 cm. pucyHok 5.4). 3HaueHue cOMpoOTMBREHUSI pe3ncTopa onpeaensieT

BeSiMyMHa ToKa ynpaeneHust cummcTopa.

OnToCMMUCTOP MOXET TakKe yYNpaBnATb Mapoi BCTPEYHO-MapasyienibHO  BKITHYEHHbIX
Tupuctopos VS1 1 VS2 (ans BY1 cMm. pucyHok 5.6). Ina npegotepalyeHusi npobosi TMpMCTopoB M3-3a
BbICOKOBOSIbTHBIX CKAYKOB HamnpshkeHUst B CETM K WX BblBOAAM pekoMeHayeTcs noAkoyaTb

dunbTpyowyto RC-uenouky (R2C1).

40



R2
, Ll 47..680m
ct 7 U'An
vs2
BELLLL 4...20 MA
RHanJ.
N [4=4...20 MA
PucyHok 5.5 PucyHok 5.6

5.3.2.3 NoakntoyeHne Harpysku k BY tuna «LLAl ot 4 no 20 mA» («U»)

Ons pa6otbl LUAI ot 4 4o 20 MA ucnonb3yeTcst BHELUHWUIA UCTOMHUK MMTaHUS MOCTOSIHHOTO TOKa
(ana BY1 cm. pucyHok 5.6), HOMWMHanbHOe 3HaveHue HanpsbkeHns kotoporo Upn paccuutbiBaeTtcs
cnepyoLwmm obpasom:

UI'I.min < UI'I < Ul'l.max; (51)
Un.min = 10 B + 0,02 A x Ry; (5.2)
UI'I.max = UI'I.min + 215 B, (53)

roe: Up — HOMWHaNbHOE HanpshXeHe UCTOYHMKA nuTaHus, B;
Un.min — MUHMManNbHO AOMYCTUMOE HanpsikeHWe UCTOYHMKA NMTaHus, B;
Un.max — MaKCUMarnbHO JONYCTUMOE HaMpsbKeHUE UCTOYHUKA NUTaHus, B;
Ry — conpotuBneHue Harpysku LIAM, Om.

Ecnm no «kakon-nnbo npuumHe HanpsbkeHne wucTtodHuka nutanms  LAT,  Haxopsuerocs
B PacropshkeHnn Momnb3oBaTens, npeBblliaeT pacyeTHoe 3HaveHne Unmax, TO NOCMegoBaTernsHO
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C Harpyskori HeoBGXoAMMO BKIOUUTE OrpaHUYUTENbHBIN Pe3ncTop (CM. PUCYHOK 5.7), comnpoTuBreHne

KOTOPOTo Ry, paccunTbiBaeTCs No hopMynam:

Rorp.min < Rorp < Rorp.max ;
R _ Un - Un.max .
orp.min | ’
uan.max
R _ Un — Un.min

orp.max — | ’
uan.max

roe: Rorp.HoM — HOMUHalbHOe 3Ha4YeHne orpaHnYnTeNnbHOro pe3ncTopa, kKOwm;

(5.4)

(5.5)

(5.6)

Rorp.min — MUHMMaIIbHO JONYCTUMOE 3HA4YeHUEe OrpaHNYUTENBHOTO pesncTopa, kKOM;
Rorp.max — MakCUMarbHO JOMYCTUMOE 3HaYeHMe OrpaHUYMTENBHOTO pesncTopa, KOMm;

lAn.max — MAKCUManbHbINA BbIxoaHoW Tok LIAT, MA.

BHumaHue! HanpsixeHune nctounmka nutanmsa LAT He gomkHo npesbiwaTh 36 B.

LAM LAN
4...20 MA

PucyHok 5.7 PucyHok 5.8
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5.3.2.4 NopkntoyeHne Harpysku k BY tuna «LIAI ot 0 go 10B» («Y»)

Onsa pa6otel LIAIM ot 0 go 10 B ucnonb3yeTcss BHELWHUIA UCTOYHWUK MUTaHWUSA MOCTOSIHHOrO TOKa
(ana BY1 cm. pucyHok 5.8), HOMWHanNbHOE 3HayeHWe HanpshkeHust kotoporo U, HaxoauTcs B
auanasoHe ot 15 go 32 B. Conpotuenexune Harpysku R,, nogkntodaemont k LIAM, gomkHo 6biTb He
MeHee 2 KOMm.

BHumaHue! HanpsikeHne nctounmka nutanmsa LUAT He gomkHo npesbiwaTh 36 B.
5.3.2.5 NoakntoyeHue k BY ans ynpaBneHus TBepaoTenbHbIM pene «T»

Bbixoa «T» vMeeT [Ba COCTOSHWSA C HU3KUM W BbICOKUM YpPOBHEM HanpsbkeHusi. B npubope
MCNOMb3YKTCS BbIXOAbI, BbINOMHEHHbIE HAa OCHOBE TPAH3WCTOPHOrO KMtoya n-p-n—Ttuna (ana BY1 cm.
pPUCYHOK 5.9), B KOTOPbIX HU3KWUI NTOFMYECKNIA YPOBEHb COOTBETCTBYET HanpskeHusam ot 0 o 1 B u
BbICOKWI YPOBEHb — HanpshkeHusim oT 4 o 6 B.

5 —
r68-=la] "

Rorp

PucyHok 5.9

[aHHble BbIXOAbl WUCMONb3YTCA AN MOAKMHOYEHUST TBEPAOTENbHbIX Perie, pacCYUTaHHbIX Ha
ynpaBreHne NoCTOSIHHbIM HanpsixeHuem oT 4 o 6 B ¢ Tokom ynpasnenuns He 6onee 100 mMA. BHyTpmn
BbIXOZHOMO YCTPOWCTBA yCTaHaBNMBAETCA OrpaHNYnTENbHBIN Pe3ncTop Rqp, HoMmHanom 100 Om.
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5.3.3 MNoakn4yeHne AaTYNKOB

5.3.3.1 NoaknoyeHue TepmonpeobpasoBarenen conpotusneHus (TC)

B npubopax vcnone3yetcs TpexnpoBogHas cxema nogkmtoyeHns TC. K ogHomy 3 BeiBogos TC
noacoeauHAOTCS ABa NPOBOAA, a TPEeTUIN NOAKMNoYaeTCs K ApYroMy BbiBoAy (CM. pucyHok b.1). Takas
cxema npu cobnogeHnn ycrnoBWin paBeHCTBa COMPOTUBIIEHWA BCEX TPeX MPOBOAOB MO3BOMNSAET
CKOMMEHCMPOBATb WX BMSHWE Ha U3MepeHne TemnepaTypbl.

TC moryT nmopknioyaTeCa K nMpubopy v no ABYXNPOBOAHOW CXeme, HO Npu 3TOM OTCYTCTBYeT
KOMMEeHcauns COMPOTMBIEHUS COEAVHWUTENbHbLIX MNPOBOAOB M MO3TOMY MOXeT HabnogaTbes
HekoTOpas 3aBMCMMOCTb MoOKasaHuin npubopa oT konebaHui TemnepaTypbl nposogos. [lpu
MCNONb30BaHUN ABYXMPOBOAHON CXeMbl HEOOX0AMMO Npy NOAroToBke Npubopa k paboTe BbIMONHUTL
[encTBuA, ykasaHHble B MpunoxeHum B.

5.3.3.2 NoaknioyeHne npeo6pasoBartenen TepmoanekTpuyeckux (TM)

B npubGope npegycmoTpeHa cxema aBTOMaTUYECKOW KOMMEeHcauun TemnepaTypbl CBOGOAHbBIX
KoHUOB Tl «xonogHoro cnas». [Jatuuk TemnepaTypbl «XOMOAHOro Cnas» YCTAHOBMEH PsAoM C
NpUcoeanHNUTENbHBIM KITEMMHUKOM.

Mogkntoyenne TIM k  npubopy OOMKHO MPOM3BOAUTBCA C  MOMOLUBKD  CheumanbHbIX
KOMMEHCaLMOHHbIX (TEPMO3NEKTPOAHBIX) NPOBOAOB, M3rOTOBMEHHbIX U3 TEX Xe CaMbIX MaTepuanos,
yto u TI. [donyckaeTca Takke WCMoNb3oBaTb NpoBoAa M3 MeTannoB C TEPMO3INEKTPUHECKUMU
XapakTepucTukamn, Kotopble B Auvana3oHe Temnepatyp oTr 0 pgo 100 °C  aHanorunyHbl
XapakTepuctukam maTtepuanos anektpogos TI. MNpu coeanMHEHNN KOMMNEHCALUMOHHbBIX NPOBOAOB C TI1
1 npubopoMm Heobxogumo cobntogatb nonsipHocTb (cM. puc. B.1). Mpu HapyweHun ykasaHHbIX
YCMOBWI MOTYT BO3HUKATb 3HAYUTENbHbLIE MOrPELLHOCTU NPYU U3MEPEHUN.

Bo un3bexaHue BNusiHUSI MOMEX Ha U3MepUTenbHy 4YacTb npubopa nuHU cBs3u npubopa ¢
[aTyMKoM peKoMeHAyeTcsl dkpaHupoBaTb. B kayecTBe akpaHa MoxeT ObiTb Mcnonb3oBaHa
3a3eMreHHas ctanbHas Tpyba.

BHumaHue! 3ar|peu.|,aeTc;| ncnonb3oBaTtb Tl ¢ Hens3onmpoBaHHbIM paGO‘WIM crnaem.
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5.3.3.3 NogknioyeHne A4aTUNKOB, UMEHOLINX YHU(DPULIMPOBAHHbIN BbIXOAHOW CUTHArM ToKa
WU HanpsXeHus

5.3.3.3.1 MHorue nepBuyHble Npeobpa3oBaTenu pasnuyHbIX MU3NYECKUX BENMYUH (TEH30AATHNKY,
T, OaTyvKkM BNaXHOCTM M T.M.) OCHALLEHbl HOPMUPYHOLLMMK NpeobpasoBaTensMu 3TUX BENUYMH B
YHUDULMPOBaHHbIE 3HAYEHNS NOCTOSIHHOMO Toka oT 0 1o 5 MA, ot 0 1o 20 MA, oT 4 1o 20 MA.

Mpy noaknoYeHnn aTUX AATYNKOB K Npnbopy HeOBXO0AMMO MCNONb30BaTh BHELUHUIA Harpy3ouyHbIi
pesuncTop, Yepes KoTopbl ByaeT npoTekaTb TOK HOpMUpPYHOLLEro NnpeobpasoBaTtens, Ha KOTOpoM Npubop
n BygeT n3mepsATb NageHue HanpskeHusi. Pesnctop gomkeH ObiTe npeumanonHeim (Tuna C2-29B, C5-25
M T.M., MowHocTblo He meHee 0,25 Bt, conpotuBneHnem 100 Om + 0,1 %) n BbicOKOCTabUMbHBIM BO
BpeMeHn 1 no Temnepatype (TKC He xyxe 25-10° 1/°C). [Ons NWTaHUs HOPMUPYIOLLMX
npeobpasoBaTenei Heo6XxoaNM AONONMHUTENbHBIA UCTOYHUK MOCTOSIHHOTO HaMPSPKEHUSI.

Ha pucyHke 5.10, a npuBegeHa [OBYXMpOBOAHAs Cxema MOAKMOYEHUs ANS OaTYMKOB C
YHUULMPOBAHHBIM  BbIXOAHBIM CcurHanmom Toka oT 4 pgo 20 wmA, a Ha pucyHke 5.10, 6 -
TPEXNpPOBOAHasi CXeMa MOAKMIOYEHNA ANst 4aT4YMKOB € curHanom Toka ot 0 go 5 (20) MA. 3HayeHne
3TOro  HanpsbkeHusi U,  ykasblBaeTcs B TEXHWYECKMX  XapaKTepUCTUKAX  HOPMUPYHOLLEro
npeobpasoBaTtens u, Kak NpaBuso, NexuT B AuanasoHe oT 18 go 36 B.

5.3.3.3.2 ToakntoyeHne AaTinKoB C YHUDULMPOBAHHBIM CUHANOM MOCTOSIHHOIO HanpsbkeHusi ot 0
0o 1 B n ot muHyc 50 go 50 mB cneagyet npon3BoanTb B COOTBETCTBUM CO CXEMOWN Ha pucyHke b.1.

ol +Up +Uy +U,
aTymK 10
iaww( P Rex park |10 parank |10
a) -U, Aaravk |11 HaT4K 11
U, -U
0) Rax n
PucyHok 5.10 PucyHok 5.11

Mpumeuyanune — [Mpubop MOXET MCMNONb30BATLCA Takke Kak BOMbTMETP C Auanas3oHoM oT 0
0o 1 B nnu munnusonbtmeTp oT MuHyc 50 go 50 mB (pucyHok 5.11).
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5.4 BknrouveHue n onpoboBaHue npubopa

5.4.1 lNMocne nogknto4eHns HeobxoaAMMbIX CBA3EN BKIIOYUTL NUTaHWe npubopa.

5.4.2 Ecnu npubop mncnpaseH, 3acBeunBatoTca Bce LMY n cBeToanoabl; BbIXOAHbIE YCTPONCTBA
HaxoOsiTCs B COCTOSHUM «BbiknioyeHo» 1 Yepes 2 cekyHabl npubop nepexoaut B pexum «PABOTAY,
HauMHasi onNpoc BXOAHOMO AaTyuka v hopMUpoBaHUE YNPaBSOLWNX BbIXOAHBIX CUrHAMOB.

5.4.3 Mpn HanuMuum HeEKOTOpbIX HeucnpaBHOCTeW npubop BbIBOAUT Ha BepxHui LMY
cnepyrowme coobLueHus:

-  Err.5 - owwubka Ha Bxoge;
-  Er.BH - ownbka npoueccopa;
- Er.Ad - ownbkun BHyTpeHHero npeobpasoBaHusl.

Bonee nogpobHoe onucaHue © cnocobbl yCTpaHeHusl 3Tux oOWwMbOoK, a Takke Apyrue
HencrnpaBHOCTM NpuBeAeHsl B Mpunoxenun [.

5.4.4 Tepen Havanom akcnfyaTtauuu criegyert:

—  3anporpammupoBaTtb npubop (cm. n. 6);

—  ecnu npegnonaraetcs ucnonb3osaTtb [MA[-perynsaTop — npoBecTy ero HacTpPonKy (n. 7).
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6 MporpammupoBaHue npubopa
6.1 O6wume cBegeHus

6.1.1 lNMocrne nepBOro BKM4YEHUs U onpoboBaHusi Npubopa Heob6XoAMMO OTKIMHOYMTL MUTaHWE
MCMOSHUTENbHBIX YCTPOMCTB, NOCHE Yero 3afaTth HYXXHble 3Ha4YeHUsl NporpaMMMpyeMblx NapameTpoB.

Mporpammupyemble napameTpbl 3adatoTcsl  MNonb3oBaTenemM nNpu  NPOrpamMUpoOBaHUM U
COXPaHSATCS NPU OTKIIOYEHUN MUTAHUS B SHEPrOHE3aBMCUMMON NaMsATy.

6.1.2 OcHoBHble napameTpbl npubopa o6beauHeHsl B 5 rpynn: LuaP, Cnlk, Adu, Lonn v Lafin,

COCTaBrsloWNX MeH npubopa (pucyHok 6.1). TMonHbIAN CAMCOK MporpamMUpyeMbIX NapameTpoB
npusefeH B MNpunoxexum I

MapameTpel 3anycka OcHoBHble napameTpsl  JIononHUTENbHLIE NapaMeTpbl  MapameTpsl 06meHa MapaMeTpbl pysHOro
W ABTOHACTPOIKM PErynuposaHua perynvpoBanus u "LBA" no RS-485 ynpaBnesus
NAA-perynsTopom

|*"| AEAUI® [AEAU® [AEAUP [AERU|® [AEAU
LuaP @_,e__rn.-b @_.Fl'a'u @_,:'_-055 @_,;'_r_uqn
26 1 Cn-k u5F LPg oL !
g E__1L ag 1152 ag
l;'>fic J >6¢ §>Ec !>Ec §>6c
PucyHok 6.1
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B rpynny LuoP BKMOYEHbI NapameTpbl, YNpasnsowme 3anyckoM perynimpoBaHus, BKITHOYEHneM
aBTOHACTPOMKM, a Takxke yCTaBka.

B rpynny CnlE BKiOYeHbl NapameTpbl HAcTPOMKM Bxoda npuGopa, BbIXOAHLIX YCTPOWCTB,
YCTPOWCTB CUrHanu3auuu.

B rpynny Adu BKnioyeHb! napaMeTpbl AOMONHUTESbHBIX HACTPOEK perynsTopa.

B rpynny Lonn BKNIOYeHbI NapaMeTpbl HACTPONKY MHTepdenca RS-485.

B rpynny LA BknoueHbl napameTpbl pyyHoro ynpaenenus MNAL-perynatopom.

Mpumeuanune — CyuwecTByeT elle odHa rpynna cnyxebHbIX napameTpoB, BXOA B KOTOPYO
OCyLLleCTBMsIeTCA Yepe3 koA Aoctyna (cM. n. 6.2.9).

A
6.1.3 lMepexod Mexagy 3aronioBkamu TPynn MEHIO OCYLLEeCTBMSETCS KHOMKamu IZ (k
A o
creayiouemy) n M| (k npeabimyuiemy). Mepexon K NepsoMy napameTpy Kaxmoi rpynmbl
OCYLLECTBISIETCS KpaTKUM Haxatuem kHonkv L'° . a Bo3BpaT B 3aronoBoK rpynrbl (M3 No6Oro

NPOI.
napamMeTpa rpynnbl) — onuTensHbIM (6onee 3 ¢) HaxxaTueMm KHOMKK .
sl BXoZa B CeLmanbHble pexuMbl paboTbl NpuGopa MCNorb3yTcst KOMGUHALIMM KHOMOK:

APor. A b YA
+ N v n
+ Ana nepexoga K yCTaHOBKe KOAOB A0CTyna, nNpu 3TOM Ha Ll Y BbiCcBEYMBaeTCs

coobLueHne
PARSS
1

o

B pexume «NMPOrPAMMNPOBAHNE »:

N

NPOI. ~

+|Z — pans oTobpaxeHus M penakTUpoBaHWs  APOGHOW  YacTu  3HauveHus
nporpaMmM1pyemMoro napamerpa;
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e, YA .
I: + E — Anga BO3BpaTa B pexum 0T06pa>KeHVI$I N peaakTmpoBaHuUa Lenon 4actu 3HavYeHusA
nporpaMMUpyemMoro napameTpa.

6.2 Mopsaok nporpammmpoBaHus
6.2.1 YcraHOBKa napameTpoB OCHOBHOIO (M3MepuTenbLHOro) Bxoaa
PaboTa namepuTensHoro Bxoaa onucaHa B . 3.2.2

PO
Haxopsice B pexume «PABOTA», HaxaTb KHOMKY |: W yaepXxuBaTb He MeHee 3 c, nepexoanMm B

- - A - -
MeHI Cnc k. Haxas kHoMKy , lepexoaumM B MeHi Cnck.
6.2.1.1 Kog Tvna gatumka

3apatb 3HaueHve napameTpa cn-£ B COOTBETCTBUM C UCMOMb3yeMbIMY TUNaMu Aatunkos. Koabl
TC HaumHalTCA C MaTUHCKON CTPOYHOW OykBbl ~ (resistor — conpoTuBNEHUe), nocne KOTOpown CTouT
3HayeHve o. Ona gatumkoB ¢ Ry =100 Om B Kkoge nocne OykBbl ~ CTOMT TOuKa, ANS AATYMKOB
cRy=500m B Kkoge nocne Gykebl r Touka He crasutcs. Hanpumep, kop r.3BS cootsetcrsyert
aaTumky Pt 100 ¢ a=0,00385 °C ™.

Kogbl TIM HaumHatoTcs ¢ nponucHoi natuHckom 6ykebl E (BAC), nocrme KoTopon cTouT
o6osHavyeHne HCX Tr1. Hanpumep, E_RZ cootsetctayeT TIN TBP(A-2).

Kofibl IaTYMKOB C BbIXOHBLIM CUTHANIOM B BMIE TOKa W HAMNPSHKEHUsT HauMHaloTcsa ¢ BykB ¢ (Tok) u Lf
(HanpsbkeHve), COOTBETCTBEHHO, MOCMEe KOTOPbIX YKasaHbl rpaHulbl Avana3oHa BbIXOAHOTO curHana.
Hanpumep, cJ_5 cooTBeTCTBYET AATUMKY C BLIXOAHLIM CUrHASIOM MOCTOSIHHOIO Toka oT 0 40 5 MA.

6.2.1.2 YcTaHOBKa TOYHOCTU BbiBOAa TeMnepaTypbl

Mpn ucnonb3zoBaHun TC u T BO3MOXHO YCTaHOBUTb XENaemyk TOYHOCTb OTODBpaXkeHus
n3MepeHHol Temnepatypsl Ha LIMY. [na atoro Heo6xoammo 3anate napameTp dPE.
MpumeyaHue — MNpy ncnonb3oBaHUM AATYUKOB C YHUMLUMPOBAHHBLIM CUFHANOM 3TOT NapameTp
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Anda nporpaMMnUpoBaHUA HEOOCTYNEH.

Mpn pabote ¢ TemnepaTypamu Bbiwe 1000 °C pekoMeHOyeTCs yCTaHaBnMBaTb 3HAYeHUe
napametpa, pasHoe 0, c Temnepatypamu Huxe 1000 °C — paBHoe 1.

6.2.1.3 YcTaHOBKa Anana3oHa uamepeHus

Mpy Mcnonb3oBaHWUM AATYMKOB C YHUULIMPOBAHHBIM BbIXOOHBIM CUrHANoM ToKa UMW HanpshkeHns
HeobX0AMMO NPOBECTU HACTPOIKY AMana3oHa U3MepeHusl, 3a4aB 3Ha4YeHUsi apaMeTpoB:

dP — nonoxeHune [ECATUYHON TOYKY;

C{n-L — HWXHASA rpaHMua AvanasoHa U3MepeHust;

C{n-H— BepxHsis rpaHMLa AManasoHa M3MepeHus.

Mpumeyanue — MNpu ncnonssosaHum TC n T 311 napameTpsbl Ha LMY He BbicBe4MBatoTCA.

MapameTpbl Ln-L. Cn-H MOryT npuHMMaTh mobble 3HaYeHUs, B TOM yucne cn-L > cn-H:
o1 —1999 1o 9999 npu dP = 0; oT muHyc 19.99 10 99.99 npu dP = 2;
0T -199.9 00 999.9 npn 4P =1; ot muHyc 1.999 go 9.999 npu dP = 3.

BHuumanue! Mpu yctaHoBke 3HaueHuin cn-L > [n-H HeoBxogumo 3ajaTb HOBble 3HAYEHUs
napameTpam SL-L; 5L -H (cm. n. 6.2.4.1) u An-L; An-H (n. 6.2.3.2).

3HaueHue napametpa dP BnuseT Ha oToBpaxeHne M3MEpPEeHHON BenuyMHbl. [nsa Kaxmoro tuna
[aTtynka MOXeT OblTb YCTaHOBMEHO CBOE 3HAYeHWe 3TOro napameTpa, KoTopoe GyaeT COXpaHeHOo B
namatTM npubopa AnA  AaHHOro Tuna pgatyvka. [loatomy npu nepexoje OT  [AaTyMKOB C
YHUDULMPOBAHHBIMM CUTHANaMM CO CBOMM YCTAHOBIIEHHBLIM 3HadYeHneM, Hanpumep, dP = 0,2 nnm 3 k
natuukam TC n TI, y koTopbix no ymonyaHuio dP = 1, n Hao6opoT, 3HAYEHNE MONOXEHUS AECATUHHON
TOYKM aBTOMATUYECKM UBMEHSIETCS, YTO MOXET NMPMBECTU K U3MEHEHUI0 3HAYEHUs YCTaBKWU U ApYruX
napaMeTpoB, UMELLUX OOHM U Te e eANHULbI UBMEPEHUS], YTO U U3MEpsieMasi BENNYMHA.

[nsa nonyyeHns 6onee BbICOKOW paspeLuatoLlert crnocobHoCTn cnedyeT ycTaHaBnmBaTth bonbluee
sHauyeHne dP. Hanmpumep, npy WCMONb3oBaHUM [aTdyvka AaBneHust ¢ guanasoHom ot 0 Jo
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15 atmoccdep U BbIXOAHbIM curHanom Toka oT 0 go 20 MA Haunyywue pesynbTaTbl MOryT ObiTb
MOMy4YeHbl CO CrieayoLWMMmM 3HaYeHUsIMI napameTpoB:cn-L = 0.00 u Cn-H = 15.00 npu 4P = 2.
6.2.1.4 KoppeKuusi uamepuTeribHOM XapaKTepUCTUKN

Koppekuusi usmepexuit, ocyliectensiemas npubopom, onucana B n. 3.2.5

Koppekunsi namepeHun npousBoauTCs npubopom nocne 3agaHus HeobXoAMMbIX 3HaYeHWui
napameTpoB SH — caBur uaMepuTenbHON XapakTepucTuKM daTtyvka, ML — HakmoH M3mepuTenbHO
XapaKTePUCTUKM AaTunka.

Mapametp 5SH ponyckaeTcA wuameHsTb B AuanasoHe oT MuHyc 50,0 go 50,0 °C ans
TemnepatypHbix gatuukos (TCI1, TCM u TM), ot muHyc 500 go 500 — anst aHanoroBbIX.

MNapameTp M nonyckaeTca nameHsTb B npegenax ot 0.500 go 2.000.

BHumaHme!

1 HeobxogumocTb OCYLLECTBMNEHUSI KOPPEKLMU W3MEPEHUSI BbISIBMSIETCA MOCNEe MNpOBeAEHUs!
NMOBEPKU UCMONb3yeMbIX AaTyuka 1 npudopa.

2 MMpw nopkmoyeHun Tepmonpeobpa3oBaTens COMPOTUBIIEHNS MO ABYXMPOBOAHOW CXeMe
napameTp SH sapaBatb o6sasatensHo. OnpeaeneHve 3Hadvenusi napametpa SH npoussogutcs no
MeToauKe, NnpuBeaeHHon B MNpunoxexun B.

6.2.2 YcraHOBKa napameTpoB uudpoBoro punbTpa

Pa6oTta undposoro dpunbTpa onucaHa B n. 3.2.4

6.2.2.1 HacTtpoika undppoBoro gunbTpa M3MEpPEeHUn MPOU3BOAUTCH MyTeM YCTaHOBKW [OBYX
napameTpoB: Fh — nomnoca udpoBoro dunsTpa n caF — NocTosiHHas BpeMeHn g poBoro dunbTpa.
OnTumanbHoe 3HauyeHWe MOCTOSIHHOW BpeMeHu LUudpoBoro unbTpa cnF onpenensetca npu
NpoBeAeHVN aBTOHACTPONKM (CM. pa3gen 7.1).

6.2.2.2 3HaueHne CnF ponyckaeTcs ycTaHaBnueaTb B AuanasoHe ot 0 go 999 c, npu {nF =0
UnbTPaLns MeTOA0M IKCMOHEHLMANBHOIO CrNaXuBaHUsi OTCYTCTBYeT.
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3HaveHue Fh ycraHasnveaetcs B ananasoHe ot 0 go 9999 °C/c ans TemnepaTypHbIX AaTYMKOB
(TCN, TCM 1 TN), ot 0 go 9999 — ans aHanorosbIX. Mpu Fh = 0 «orpaHNUUTENb EAUHNYHBIX MOMEX»
BbIKIOYEH.

6.2.3 YcraHoBka napameTpoB BY npubopa

Pa6ota BY npubopa onvcaHa B n. 3.2.9

6.2.3.1 B npubope Ha BY1 moxeT ObiTb NOAaAHO TOMbKO 3HAYEHWE BbLIXOAHOIO CurHana
perynstopa, Ha BY2 — curHan komnapatopa, yctpoictBa «LBA» (ans BY2 knioyeBoro tuna) wunu
3HaYeHue M3MEepeHHON BenuuuHbl (ansa BY2 ananorosoro Ttuna). ®PyHKkuMM BbIxO4oB npubopa
npvBeaeHsl B Tabnuue 6.1.

Tabnuua 6.1
WcnonHeHune Bup BY1 PyHKLUUA Bup BY2 PyHKUMA
TPM210-X.PP | a/m pene perynvpoBaHve | 3/m pene cUrHanusauus
TPM210-X.PU | a/m pene perynuposanne | LIAM ot 4 go 20 MA | peructpauns
TPM210-X.KP TpaH3. onTonapa perynvpoBaHve | 3/m pene cUrHanusauus
TPM210-X.KU TpaH3. onTonapa perynuposanue | LIAT pernctpaums
TPM210-X.CP | cumucT. onTonapa perynvpoBaHve | 3/m pene cUrHanusauus
TPM210-X.CU | cumuct. onTonapa perynuposanue | LIAT pernctpaums
TPM210-X.1P LIAI oT 4 no 20 mA perynvpoBaHve | 3/m pene cUrHanusauus
TPM210-X.MN | LAl ot 4 go 20 mA perynuposanue | LIAT pernctpaums
TPM210-X.CC | cumucT. onTonapa perynuposaHue | CUMUCT. onTonapa cUrHanusauusa
TPM210-X.KK TpaH3. onTonapa perynupoBaHue | TpaH3. ontonapa cUrHanusauus
TPM210-X.TP BbIX0A ANA ynpasneHns perynvpoBaHve | 3/m pene curHanusauus

TBEpAOTENbHbIM pene

TPM210-X.YP LAM ot 0o 10 B perynvpoBaHve | 3/m pene cuUrHanusauus
TPM210-X.C3 | 3 cummucT. onTonapbl perynuposBaHue | — —
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6.2.3.2 HacTpoika agnana3oHa permcrpauum
Mpu ncnonb3oBaHuM aHanorosoro BY2 kak pervctpaTtopa Heo6XoAuMMo onpefenutb AvanasoH
paboTbl BY2 nytem ycTtaHOBKM napamMeTpoB:

An- L — HKHAS rpaHnLa ananasoHa peructpaumy;
An- H — BepxHssa rpaHuua auanasoHa peructpauum.

MpumeuaHune — [Ins BY kntoyeBoro Tvna T napameTpbl He NOABAATCS.

Jonyctumo 3apaBaTth niobble COOTHOLLEHWS 3TUX napameTpos, kpome An-L = An- H: Tak kak npw
3TOM Ha BbIXOJe NOSBMAETCA HeonpeaeneHHbI curHan.

padhmkn paboTbl aHanoOroBoro U3MepuUTENbHOrO BbiXOAa NPYBEAEHbl HAa puUcyHke 6.2, a (onsa
Rn-L < An-H) v Ha pucyHke 6.2, 6 (ans An-L > An-H).

[nanasoH peructpauuy Bcerga 3agaeTcs B eAuHMLax M3MepeHus BXOAHOW BenuuuHbl. [ns
TemnepaTtypHbix aatumkos (TCM, TCIM, TIM) auanasoH ycTaHOBKM 3Ha4YeHUn napameTpoB An-L u
An-H onpenensietcs auanasoHoMm wuamepeHust ans HCX paHHoro patuvka. [ns [aTyvkoB C
YHUULIMPOBAHHLIM ~ CUTHaNOM [Mana3oH YycTaHoBkM 3HaueHun napameTpoB An-L un An-H
ornpeaensieTcst yCTaHOBMEHHbIMY 3Ha4YeHUsMY napameTpoB cn-L v Cn-H.
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W3mepenHoe
3HaveHne Trex

WNamepenHoe
3HayeHne T

Tok ‘}
perueTpauumn
s, = 20 MA
12 MA
lyin. = 4 MA
HUXHWIA BEPXHAIA
npegen npeaen
perucTpauuy | AMaNasoH PErucTpauMN _ | naryctpaumm
a) - -
Toxk &
perucTpauumn
e, = 20 MA
12 mA
Inin, = 4 MA
BEDXHHIA HUXHWIA
npepen npenen
peructpauum |, AMANA3O0H PETUCTPAUMK | narpcrpayun
6) An-H An-L

PucyHok 6.2
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6.2.4 YcTaHOBKa napameTpoB npoLuecca perynmpoBaHus
Pa6ota aByxnosuunoHHoro v MO-perynatopa onucana B n.n. 3.2.6, 3.2.7.
6.2.4.1 3apaHue ycTaBKU perynmpyemon BennimnHbl

6.2.4.1.1 VlameHeHuWe yCcTaBKM OCYLLECTBNSETCA M3MEeHEHeM 3HaueHust napametpa aF.

6.2.4.1.2 OuanasoH ycraHoskn 9P orpannumnsaetca napametpamu SL-L n SL-H:

- 5L-L — HuxHSs rpaHuLa AnanasoHa 3afaHus yCTaBsky;

— 8L -H - BepxHss rpaH/La AManasoHa 3aJaHus yCTaBKM.

Mapametpbl SL-L, 8L-H MOryT npuHAMaTL 3HAYEHWUS] OT HWKHEN [O BEPXHEW rpaHuubl
Avana3oHa n3MepeHus ANs UCMonb3yeMoro AaTyvka.

Mpumeuanmne — [na TI, y KOTOpbIX BEPXHASA rpaHuLa AuanasoHa W3MepeHus npesbillaeT
1000°C, napameTpbl SP. SL-L. 8L -H An-L. Rn-H moryT umets 3HaueHust Gonee 1000 °C. B aTom
criyyae 3T 3HavyeHust BbIBOAATCA Ha HWxHWMIA LMY 6e3 mnapgwero paspsga, Ha LMY otobpaxaeTcs
uenoe sHavenve [ (DO O].

[ns oTobpaxeHns n peaakTMpOBaHUS OECATbIX [Onen HeobXoAuMO OAHOBPEMEHHO HaxaTb
o
NPT
KHOMKMN I: + IZ nocrie yero Ha LMY oto6pasutesa [- - - . O].
; A ¥
M3meHeHne pecaTbIx gonen ocylecTBnseTcs obbl4HbIM 06pa3om — KHOMKaMm unm .

[insi BO3BpATa K LIEMOW 4acTy HeOBXOAMMO OAHOBPEMEHHO HaxaTb KHomku [ + v.
6.2.4.2 YcTtaHOBKa cnoco6a ynpaBrneHus
[na KOHKPeTHOW CWUCTEMbl PEerynvpoBaHMWs HyXHO BbiOpaTb cnocob ynpasnexus, 3apas
COOTBETCTBYIOLUME 3HaYeHUsi napameTpa ar EL:
- ar-r—o6paTHoe ynpasneHue, UCMomMb3yeTcs AN CUCTEM HarpeBaHus;
- or-d- npsiMoe ynpaeneHue, NCMosb3yeTcst AN CUCTEM OXIIaKAEHMS.
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6.2.4.3 YcTaHOBKa pexXuma perynvmpoBaHusi

MpuGop MoxeT paboTaTe B OQHOM U3 ABYX PEXUMOB PEryriMpoBaHus — ABYXMO3ULMOHHOE Un
MAO-perynuposaHue.

YcTaHoBka TpeGyeMoro pexuma OCyLLECTBISETCS YCTAHOBKON HYXXHOrO 3HaueHust napametpa Lntl:

- Pld-NJ-perynuposanue;

- @nof — ABYXMNO3NLMOHHOE perynmposaHue.

Mpumevanune — Mpu perynuposanuy napameTtp Lnkl He oTo6paxaetca Ha LIMY. NameHeHve
3Ha4yeHus1 NnapaMeTpa BO3MOXHO TOSbKO NOCMe OCTaHOBKM NpoLecca perynmpoBaHust nyTem:

— 3agaHus napameTpy r- 5 sHavenus StoP;
— U3MEHEHUs1 COCTOSIHUSI  KMYa Ha  [OMOMHUTENbHOM  BXOAE, €cnu  3adeicTBOBaHa
COOTBETCTBYOLAst PyHKLMA AONOMHMTENbHOrO BXxoaa (cm. n.6.2.8).

6.2.4.4 JononHUTeNnbHbIe HACTPOWKMU ANsi ABYXMNO3UMLMOHHOIO perynsatopa

['McTepesnc AByxno3nuUMoHHOro perynatopa A (B eAMHMUax U3MepsieMol BENUYMHBI) 3a4aeTcst B
napameTpe HY5¢ (cm. n.3.2.6).

MapameTp ponyckaetcs u3meHaTb B auana3oHe oT 0.0. go 999,9 °C gns TemnepaTypHbIX
partymkos (TCI, TCM u TI), ot 0 4o 9999 ana aHanorosbIX.

6.2.4.5 ononHuTenbHble HacTponku ansa NMUO-perynsaTopa

6.2.4.5.1 3oHa HevyBCTBUTENBHOCTYM (CM. N. 3.2.7.3) 3apaeTcsa B napametpe dh.

MNapameTp db ycTaHaBNMBaeTCs B eAUHULIAX U3MEPEHUS BXOAHOMW BeNWYMHbI B AnanasoHe oT 0,0
0o 20,0 °C gnst TemnepaTypHbIx gatymkos (TCI, TCM n T, ot 0 go 200 °C ans aHanorosbIX.

6.2.4.5.2 OrpaHunyeHns BbIxogHoro curHana (cm. n. 3.2.7.5) ocyllecTBNATCA napameTpamu
ol-L,al-Hvarl.
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OFpaHVNeHI/Ie MUHUMAlbHOINoO 3Ha4YeHua BbIXOOHONO CurHana oL-L yCTaHaBnmBaeTca B

npoLeHTax ¥ MOXET NpUHUMaTL 3HadeHusi oT 0 go ol - H. Ecnu paccunTaHHoe 3HaueHue BbIXOLHOro
curHana, B Tom uncne B pexumax «OWMBKA» n «OCTAHOBKA PEIYJIMPOBAHUA», meHblie
yCTaHOBMeEHHOro B napametpe ol - L, Ha BbIxog perynstopa 6yaeT BblaaH curHan ok - L (%).

OrpaHuyeHVe MakCUManbHOTO 3HayeHWsi BbixogHoro curHana ol-H ycraHaBnuBaeTcs B
MPOLIEHTaX U MOXET NPUHMMaTL 3HadeHus oT al.-L go 100. Ecnv paccunTaHHOe 3Ha4YeHUe BbIXOOQHOIO
curHana, B Tom uucne B pexumax «OWMBKA» n «OCTAHOBKA PEIYIMPOBAHUA», Gonblue
ycTaHoBneHHoro B napameTpe ol - H, Ha Bbixog perynsitopa 6yaet BoiaaH curdan ol - H (%).

OrpaHuyeHre CKOPOCTU U3MEHEHWSI BBIXOAHOTO CUrHamna ycTaHaBnvBaeTcs B napameTpe orl v
onpegensieT MakcMmarsbHO AONYCTUMYIO CKOPOCTb U3MEHEHUSI BbIXOAHOMO CUrHana, yctaHaBnmnBaeTcst
B npoueHTax B cekyHay (%/c).

6.2.4.5.3 MNpy “MNyNbCHOM pexume YynpasreHusi (BbIXOAHOE YCTPOWCTBO KITHOYEBOro Tuna)
HeoGXoAMMO 3ajaTb NEpuoa ChnedoBaHUs YNpaBnsowWwmMx wMnynscoB — napametp LP. TMpu
aHarnorosoM ynpasrneHuu 3HauyeHve napametpa LP He Bnusiet Ha paboTy npuGopa.

3HaueHue nepuoaa crefosaHus [P onpegensietcs npy NnpoBeAeHn aBToHACTPOkM (M. . 7.1).
MapameTp LP cnepyeT yctaHasnueath B AvanasoHe ot 1 o 250 c.

6.2.5 YcTaHoBKa napameTpoB pexuma py4dHoro ynpasneHus NMU-perynatopom

B pexum py4HOro ynpaeneHusi MOXHO NepPEenTH TONbKO Npy CrieaytoLlein KoMOMHaLMM 3HavYeHI
napameTpoB:

-  [ntl =Pcd;

- r-5=rlUn (npyu ucnonb3oBaHUM SOMOMHUTENBHOTO BXOAA: KIOY Pa3oMKHyT ans Eu- = n-

o; KoY 3aMKHYT ansa Eu- {=n-L);
- Rt =S5taP.
B aTom criydae nosienisietcs rpynna LARn.
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Mpu nepexoge k nepsomy napameTpy rpynnbl Lafn (kpaTkoe Haxartve KHOMKM IE) npubop
yCTaHaBnMBaeT peXWM  PYYHOro  YMpaBreHusi, perynatop aBTOMaTWYecku  OTKIoYaeTcs,
3acBeunBaeTcsa ceetoanon PYY, Ha BepxHem LIMY oTtobpaxaeTca 3HayeHne n3MepeHHON BENUYNHBI,
Ha HVWXHEM — YCTaHaBNUBaeMoe 3HaYeHVe BbIXOAHOMO curHana perynstopa o- £d.

OnepaTtop KHOMKamm za n V.yCTaHaBnmsaeT sHaveHne o-£d B guanasone ot 0 go 100
a npubop ocyLiecTBNAeT npeobpasoBaHe 3TOro curHana Ans ynpasnedus BY1 ¢ yyeTom 3agaHHbIX
orpaHudennin al -L v al -H.

MapameTp a. — Tekyllee paccyMTaHHOe MPUBOPOM 3HAYEHWE BLIXOOHOW MOLYHOCTM, KOTOpoe
MOXET OTNMYaTbCsA OT 3HadeHust napametpa a-Ed us-3a gencteua napameTtpa orl rpynnbl Adwu,
3anpeLLarLLero pe3koe U3aMeHeH1e MOLLHOCTY, BblgaBaemon Ha BY1.

T.e., ycTaHoBMB Tpebyemoe 3HauyeHWe MOLHOCTVM B napametpe a-Ed, crnegyeT nepentun k
napameTpy a. ¥ y6eauTbCs, YTO TeKyLlas MOLLHOCTb AOCTUIA 3HaYeH s, yCTaHOBINEHHOro B o- Ed.

Ecnv B napameTtpe orl ycraHoBrneHo 3Hadenue 100, BbIXOOHAsh MOLIHOCTb MNepeaaeTcs Ha
BbIXOZ, MIHOBEHHO.

Mepexoa oT napameTpa K napaMeTpy B PeXMMe PyYHOTO YNpaBfeHUst BbIMOMHAETCA 06bIYHbLIM

NPOI.
obpa3om (KopoTkoe HaxaTtune )

nPar.
Bbixog 13 pexxumMa BbINOMHAETCS HaXaTUeM 1 yaepxaHueM KHOMKU I: Ha 4-6 c.
6.2.6 YcTaHOBKa pexumMa 6bICTPOro BbIXo4a Ha yCTaBKY

[JaHHbIN pexum obecneunBaeT BbIXOA Ha 3aJaHHOE 3Ha4eHWe TemnepaTypbl C MakcUManbHoOW
CKOPOCTBIO U MUHMMarbHBIM NepeperynmpoBaHuem.
BkrtoyeHve pexuma ocyLecTBrsieTcs 3aaaHuem napametpy rAAP sHauenus an.
BHumaHme! Nocne BkMoYeHNs pexuma, a Takke npy usmeHeHun koacpgpuumentos M-
perynsaTtopa (napameTpbl P, |, D), HeobxoanmMo 06513aTenbHO NPOBECTM aBTOHACTPOWKY (CM. M. 7.1).
58



6.2.7 HacTtpoika komnapatopa u yctponcTsa «LBA»
Pa6ota komnapartopa u yctponctea "LBA" onucaHa B n. 3.2.8
6.2.7.1 HacTpouka komnapaTopa

6.2.7.1.1 lMpu HacTpolike kKomnapatopa Heob6xoaumo BbiGpaTb oAMH M3 11 TUNOB NOMMKU ero
cpabatbiBanuss (cM. n. 3.2.8.2) u ycraHoButh Tpebyemoe 3HaveHue napametpa ALE (cwm.
Tabnuuy I.1).

6.2.7.1.2 lMocne BbiGopa norukn cpabatbiBaHUs HEOBXOAMMO HacTPOUTL NOpor cpabaTbiBaHUA U
rucrepesunc komnapaTopa — napametpsl AL -d n AL - H, cooTBeTcTBEHHO.

Mpu ycTaHoBke B napametpe ALE 3Hadyenuss O komnapaTop GymeT BLIKIIHOYEH, MapameTpbl
AL-d AL -H HepocTynHbI.

Mapametp AL-H mMoxeT npuHuUMaTb 3HadYeHwsi B AauanasoHe oT 0 [0 BepxHen rpaHuubl
AnanasoHa U3MepeHuUst UCNonb3yeMOoro AaTyuka.

MNapameTtp AL-d MOXeT MpUHMMAaTL 3HAYEHUS OT HUXKHEW OO0 BEepxXHeW rpaHuubl AvanasoHa
N3MEepeHVs NCMOoNb3yeMoro AaTyvka.

6.2.7.2 Hactpoika curHanusauum LBA

6.2.7.2.1 [na 3agaHua BpeMeHW AMarHoCTMKM obpbiBa KoHTypa (napametp LAA) HeoBxoaumo
nepentn B rpynny napametpos Adu. Bpemsi amarHocTuku obpbiBa koHTypa LAA usmepsietcs B
CEKYHAAX M MOXET ObITb BbIMUCIIEHO MO METOAWKE, U3MOXEHHOW HUXE.

BbluMcneHne BpEMEHN ANArHOCTHUKM 0BpbIBa KOHTYpa:

—  YCTaHOBMTb BbIXOAHOWM CUrHamn Ha MakCUMarbHbli YPOBEHb;

- U3MepuTb BpEMS, 3a KOTOpOe W3MepsieMas BenuyMHa W3MEHUTCS Ha LUMPUHY 30HbI

ONarHoCTuKM obpbiBa KOHTYpa (M0 YMONYaHMIO LWMPUHA 3TON 30HbI paBHa 10);
- YBENUYUTb U3MEPEHHOE BPEMS BABOE U NPUHSTH €r0 3a Bpems AMarHoCcTVkM 0BpbiBa KOHTYpa.
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Mpu sHavenun LhA, paBHOM Hynio, curHanusaums 06 o6pbIBE KOHTYpPa OTKIIOYAETCS, napameTp
LbAh HepocTyneH.

6.2.7.2.2 LUnpuHa 30HbI AMarHoCTuKK 0BpbiBa KOHTypa 3agaetcs B napameTtpe LbAb B eguHuuax
1N3MepeHns BXOAHON BenuuuHbl B AvanasoHe oT 0,0 go 999,9 ana temnepatypHbix gatymkos (TCIT,
TCM wu TM) n ot 0 o 9999 — Anst aHanoroBbIX.

6.2.7.3 HacTtpoiika coctosHua «OCTAHOBKA PEIYJNIMPOBAHUA»

6.2.7.3.1 B pexvme ABYXNO3ULMOHHOIO PErynuMpoBaHUs Mpu OCTaHOBMEHHOM PerynvpoBaHuu

pa6ota BY1 GriokvpyeTcs (nepeBoamTcsi B COCTOsIHME, onpeaerieHHoe B napameTpe anak).

6.2.7.3.2 Mpu ocrtaHoeneHHom [MNO-perynupoBaHun BY1 nepeBogutcs B  COCTOsIHUME,
onpeaeneHHoe B napameTtpe ndak:

- ecnu ndbk = o npubop BblAaeT BLIXOAHOW CUrHaM paBHbIA NocregHeMy, onpeaeneHHOMY

[10 OCTaHOBKYW PEryNMPOBaHusi, 3HaYEHUIO BbIXOOHOTO CUrHana;
- ecnu ndSEt = AuSE NpuGop BbIAAET BLIXOAHOW CUrHAm PaBHbIA 3HAYEHUIO, YCTAHOBIIEHHOMY
B napametpe nulk.

6.2.7.4 HacTpoiika coctosiHus «OLUMBKA»

Mpn obGHapyxeHun kakon-nmbo owmnbkm (cMm. [punoxenve [) npubop npekpawaet
perynvmposaHue, 1 BbIXOAHOW CUTHAI perynsatopa npuHUMaeT 3HadeHue, onpeaeneHHoe B napameTpe
onEr nNpy ABYXNO3MUMOHHOM perynupoBanHnn u aubr npu MUO-perynvposaHni.

Mpu cpabatbiBaHMKM ycTpoiicTBa O6pbiBa KOHTypa BbLIXOQHOM CUrHanm perynstopa Takke
NpUHUMaeT 3HadyeHue, onpeaeneHHoe napametTpoMm anfr vnu aufr. BbIKnoyeHne curHana Tpesoru
OCYILLECTBNSAETCA YCTaHOBKOM napametpa r-5 B 3HaueHne SEaP. Boso6GHosneHue paboTb
perynatopa ocyLieCTBAETCS YyCTaHOBKOWM napameTpa r- 5 B aHaueHve rlin,
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6.2.8 HacTtpoiika napameTpoB A4ONONHUTENbHOro BXxoaa

PyHKLMM ONONMHUTENBHOIO BXoAa U ero paboTa onucansl B n. 3.2.3

Ona onpepeneHnsi yHKUMIA BHELLHEro Kroda npy AMCTaHUMOHHOM YNpaBreHUn peryrnsaTopom

HeoBXxoauMo 3afath 3HaveHve napametpa Eu-

-  nonE — [OMNOMHWTENbHLIA BXO4 HE 3aAeiCTBOBAaH; 3aMblkaHWe W pasMblkaHue Kroua
He BnusieT Ha paboTty npnbopa;

- n-0 — BXOA BLIMOMHAET (PYHKUMIO 3aMycKa\OCTAHOBKM PEryriMpoBaHus: Koy PasoMKHYT —
NyCK, KIoY 3aMKHYT — CTO;

- n-L — Bxoa BbLINOMHAET (PYHKUMIO 3aMycKa\OCTAHOBKM PEryNMpPOBaHUS: KMOY 3aMKHYT —
NyCK, K1Y pasoMKHYT — CTOM.

Mpumeuanne - Mapamerp r-5 (cm. n. 8.2) npu Eu- ! ornmuHom ot manE, npu
NPOrpaMMUPOBaHIN HE BUAEH.
6.2.9 3awuTa oTAENbHbLIX NapamMeTPOB OT MPOCMOTPA U U3MEHEHU

Kaxgbin napameTtp npubopa umeeT atpnbyT U3MEHAEMOCTU, YCTAHOBKA KOTOPOro Npon3BOAMTCS
C KoMnbloTepa Yepes nHTepdenc RS-485. ATpnbyT nsmeHIemMoCT! MOXET NPUHMMAaTh ABa 3HAYEHUS:
N3MEHSEMbIA N HEN3MEHSEMBIN.

Mapametp EJPE, Haxopswwiica B rpynne SEL- (mocTyn K rpynne ocyLiecTBrAeTcs yepes Kof
PRSS= i00), ynpaBnseT BO3MOXHOCTbIO MPOCMOTPA W W3MEHEHUs MapamMeTpoB C  y4eTOM
YCTaHOBMEHHbIX NOfb3oBaTenemM aTpubyToB.

Mpu ycraHoBke EMPE B 3HauyeHve on Bce napameTpbl, B KOTOPbLIX atpubyT U3MEHSIeMOCTU
NPYHUMAET 3HaYeHUE HEU3MEHSIEMbIN, CTAHOBATCA HEBUAVMBIMM.

Mpu yctaHoske EdJPE B 3HauyeHue ofF Bce napameTpbl, HE3aBUCUMO OT 3HadeHust aTpubyTa
N3MEHSIEMOCTH, ByayT BUOUMBIMU.

Ecnv B rpynne Bce napameTpbl HEBUAMMbI, TO BCS Fpynna CTaHOBUTCS HEBUAUMOM.
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6.2.10 HacTtpoika o6MeHa AaHHbIMK Yepe3 nHTepdenc RS-485

Hactporika o6MeHa AaHHBIMU OCYLLECTBIIAETCS napaMeTpamu rpynnsl Lann:

- Prak — npotokon o6mera ganHbiMu (OBEH, ModBus-RTU, ModBus-ASCII);
- bP5 — ckopocTb 06MeHa B ceTut; gonycTumble 3HadeHus — 2400, 4800, 9600, 14400,19200,

28800, 38400, 57600, 115200 6uT/c;
- RLEn - pnvna cetesoro agpeca (8 uim 11 6ur).

- Rddr — 6a3oBbiin agpec npubopa, AManasoH 3HaYeHU:

— o1 0p0255npu Prot =o“Env ALEA=8;
- 0oT10 [0 2047 npu Prok =aY%n v ALER = 11;
— ot 1 p0 247 npu Prot = M.RTU unn M.ASC )

- rSdL - sapepxka npu otBeTe no RS-485 (ot 1 o 45 mc).
Mpubop MMeeT Takxke crieayroLume PUKCMPOBaHHbIE NapaMeTpbl 06MeHa, He oToBpaxaemble Ha

Ly (cm. tabnuuy 6.2).

Tabnuua 6.2
MpoTokon
MapameTp Umsa
OBEH ModBus RTU ModBus ASCII
Konuyectso cTon-6ut Shit 1 2 2
[nvHa cnoBa AaHHbIX LEn 8 out 8 out 7 6ut
KoHTponb YeTHOCTH PrtY HeT HeT HeT

BHumaHue! HoBble 3HaveHns napameTpos obmeHa BCTYynakT B CUITY TOJNbKO NocCre nepesanycka

npubopa (nocne CHATUA 1 3aTeM NoAayun NMTaHus) Unu nepesanycka no RS-485.

MpumeyaHne — MwuHuManbHbI nNepuog onpoca napameTpoB no npotokony OBEH ans
npubopos ¢ BY aHanoroBoro Tvna gomkeH 6biTb He meHee 0,5 cekyHAbl.
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6.3 BoccTaHoBneHue 3aBOACKUX YCTaHOBOK
B npubope umeeTcs OyHKUMS BOCCTAHOBMIEHMS] 3HAYEHWA MapaMeTpoB, YCTAaHOBMEHHbIX Ha
3aBofe-usrotoButene (cMm. Tabnuuy .1, cton6ey 5). Ana atoro Heo6xoAMMO OTKIOYMTL Npubop oT

R,
CeTu Kak MUHMMYM Ha 1 MUWH, U Aanee, OOHOBPEMEHHO YAepXWBasi KHOMKM n , nogaTtb
nuTaHne Ha npubop. MNpu noseneHnn Ha BepxHem LMY [- - - -] (npu3Hak ycnewHon 3anucu) —
OTNYCTUTL KHOMKM.
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7 Hactpownka NNO-perynatopa
7.1 ABTOHacTpoIlika
7.1.1 O6wme cBeneHus

ABTOMaTMyeckass HacTponKa (aBTOHACTpoOMKa) npedHasHavyeHa AN ONTUMAarbHOW HAaCTPOWKM
CUCTeMbl PErynMpoBaHna HeNnocpeacTBEHHO Ha 0ObekTe.

7.1.2 BbInonHeHMe aBTOHACTPOWKHU

7.1.2.1 [nsa 3anycka aBTOHaCTPOMKM HEOH6XOOAMMO OCYLLECTBUTL CneayroLimMe AeNCTBUS:
1)  3apatb ycTaBky perynstopa SP.

MpumeyaHne — 3HaveHve 3agaBaemMoln YCTaBKM AOIMKHO coctaBnAte oT 0,75 go 0,85
MakcMmasibHO  [OMYCTUMOrO  3HAYeHUs  perynupyeMon  BenuuMHbl  ANns  [aHHOro
TEXHOMNOrMYeckoro npoLecca.

2) 3apaTtb napametpy r-5 sHaueHve riin.
3) 3anyctutb HacTpoWky 3adaHuem napametpy HAE  3sHauenuss rln; npu  3anycke
aBTOHaCTPOWKK 3aropaeTcsa ceetoamos AH.

7.1.2.2 Tpn aBTOHacTponke npubop paboTaeT Kak ABYXMNO3ULMOHHBLIN perynatop. Cuctema
ocyLecTBnseT konebaHusi, BUA KOTOPbIX NPUBEAEH Ha pUCYHKe 7.1 (ans CUCTEMbI «HarpeBaTesb»).

7.1.2.3 B pesynbTaTte aBTOHAacTpPOMKM nNpubop BbIYMCNSET ONTUMAarnbHble  3HAYeHWs
koacpcpuumerTtos MUNA-perynstopa (Xp, T, Tn) ANS AaHHOW cucTembl. Kpome TOro npowvcxogut
onpegeneHvie NOCTOSHHOW BPEMEHW BXOAHOro Criaxusarowiero dpunbtpa Tg (M. n. 3.2.4.3, 6.2.2),
nepvoaa CriefjoBaHus ynpasnaowmx UMNynbcoe Te, (cMm. n. 3.2.7.6, 6.2.4.5.3) n pekomeHgyemoe
3HaueHune napametpa ~AAP (cm. n. 6.2.6).

7.1.2.4 Tlocne okoH4YaHWs aBTOHaAcTponku ceetoanos AH racHeT, mpubop aBTOMaTUYECKU
nepexoaut B pexum «PABOTA». lNMpu cboe B npouecce aBTOHACTPOWKW €€ BbIMOSIHEHUE cpasy
npekpatiaetcs, ceetogmon AH muraet. MNoatomy npv BbIMOMHEHUW aBTOHACTPOWKN 0cob0e BHUMaHVe
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Hago yaenntb 3aluTe r|p|/|60pa OT Pa3fiMYHbIX BHELWWHUX BO34EVNCTBUN U ANEKTPOMarHUTHbIX NoOMex un
YCTPaHUTb HeXenaTesbHble BHeLWWHNE BO3MYLLIEHUA Ha obbekTe perynupoBaHua.

PV,

SP

npu 0=0 % -~
0 Bpems

PucyHok 7.1

BHumaHue!

1 B pexwume aBTOMATMYECKOW HACTPOMKM COXPaHSETCA BO3MOXHOCTb AN W3MEHeHUs
napamMeTpoB (PYHKLMOHMPOBaHWSA U PEXUMOB paboTbl npubopa. OaHako B NpoLiecce aBTOMaTUYeCcKon
HaCTPOMKN 3TON BO3MOXHOCTbIO NMONb30BATLCS HE PEKOMeHAYeTCsl, Tak Kak M3MeHeHne napameTpoB
UM PeXMMOB HapyluaeT MpOoLecC HacTPOWKW, MpuW 3TOM MpaBMIIBHOCTL pacyeTa napameTpoB
perynstopa He rapaHTMpyeTcs.

2 HeobxoaMmo nposiBNSiTb OCTOPOXHOCTb MPWU  UCMOMb30BaHUM pPeXuMa aBTOMaTUYeCKon
HacTponku. Vicnonb3oBaTb 3TOT PEXMM PeKOMeHAYeTCst TONbKO Toraa, Koraa o6bekT perynmpoBaHus
AonyckaeT BO3HVMKHOBEHWE 3aMeTHbIX KonebaHWin TexXHOMOrM4yeckoro napameTpa OTHOCUMTENbHO
yctaBku. Ecrnm pabota B Takom pexume Hepgonyctuma, napametpbl [MW[-perynatopa cnepyet
3afaBaTb BpyYHy (M. 7.2), Mcxods M3 anpuopHol MHGopmauum o6 WMHEPLMOHHbIX CBOMCTBaX
obbekTa.
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7.2 Py4yHas HacTpomka

7.2.1 Ecnn xapaktepucTukum obbekTa perynvpoBaHusi 3apaHee W3BECTHbl, Monb3oBaTenb
BPYYHYIO MOXET YCTaHOBUTb napameTpbl M- perynvpoBaHus:

P — nonocy nponopuyoHansHocTy perynstopa Xp;

{ — NOCTOSIHHYIO BPEMEHU UHTErpUpOBaHUS Ty;

d — NoCTOsAHHYIO BpeMeHn AnddepeHUMpPoBaHNS Ty,;

7.2.2 3HaueHusi napameTpa P ycTaHaBNM1BalOTCS B eAuHULAX U3MEPEeHUs BXOOHON BENUYMHbI B
aunanasoHe ot 0,1 go 999,9 ans temnepatypHbix gatuukos (TCIM, TCM u TM) n ot 0,001 go 9999 —
Onsi aHanoroBbIX.

3HaueHus napameTpa ¢ yCTaHaBNMBAIOTCS B CekyHAax; Avana3oH — ot 0 4o 3999 c. Mpu ¢ = 0
npubop pabotaeT kak MNO-perynaTop.

3HayeHus napameTpa d ycTaHaBnvBalTCA B cekyHaax; avanasoH — ot 0 go 3999 c. Mpu 4 =0
npubop paboraeT kak NA-perynsatop.

Mpu ¢ = 0 u d =0 npnubop paboTtaet kak M-perynarop.

MpumeuyaHne — [locne pyuyHon Hactponku [MN[-perynatopa pexum ObICTporo BbIXoga Ha
ycTaBKy (CM. n. 6.2.6) gormxkeH ObiTb BbIKIIOYEH, B MPOTUBHOM Crly4ae HeobxoAMMO AOMOSNHUTENBHO
NpOBECTW aBTOHACTPOWKY (cM. n. 7.1).
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8 dkcnnyataums

8.1 O6wme cBegeHUsA

8.1.1 lMpn BKMOYEHUN MNUTaHWA NpUBOP HauMHaeT W3MEpPSATb KOHTPONMPYEMYHO BENUYUHY.
MamepeHHasn BennynHa otobpaxkaetcs Ha BepxHem LIMY.

8.1.2 lMpu HaxaTum KHOMKM ™ Ha HWKHEM LMY nosiensietcs 3HaveHne yctaekm 5P, kotopoe

A W

MOXHO OMepaTMBHO N3MeHNTL kHorkamm L2 11 [N ecnin He ycTaHoBrEHa 3aluMTa OT U3MEHEHMI unn
poctyna (cm. n. 6.2.9).

8.2 HacTtpoWka 3anycka/ocTaHOBKM npoLecca perynmpoBaHus

3anyck 1 ocTaHoBKa NpoLecca perynmpoBaHns MoryT ObiTb OCYLLECTBIEHbI TPEMS CriocoGamu:
1)  V3MeHeHMeM 3Ha4eHus napameTpa r-5:
— rlin — perynatop pa6oraer;
— SEaP — perynatop octaHoBreH, ceetuTcs ceetoamon «CTOlM»;
MpumeuyaHne — Ecnu octaHoBka perynsdtopa npou3owna u3-3a asapum LBA wunn
annapatHou ownbku, ceetoguos «CTOM» muraer.
2)  M3MEHEHMEM COCTOSIHMSI KIo4a Ha [OMOMHUTENbHOM BXxoAe, ecnu 3afefcTBoBaHa

cooTBeTCTBYOLas pyHKUMA JononHuTenbHoro Bxoaa (cMm. n. 6.2.8);
3) cooTBeTCTBYyHOLLEW KOMAHOOM OT ynpasnsioLLero ycTpocTea B ceTn RS-485.
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8.3 PerynupoBaHue

Mocne 3anycka npouecca perynvpoBaHns npubop HauuMHaeT ynpaBnATb  BHELUHWM
MCMOMHUTENbHBIM YCTPONCTBOM B COOTBETCTBUM C 3a4aHHbIMN pexuMamMu paboThbl.

Bu3syanbHbIi KOHTPOMb 3a paboTol BbIXOQHOIO YCTPOWCTBA B PEXMME pPerynvpoBaHus onepaTop
MOXeT ocyllecTBnATb no csetogmopy K1, pacnonoxeHHoMmy Ha nuueBon naHenu npubopa. B
3aBVICUMOCTY OT BUAA BbIXOHOTO YCTPOWCTBA CBETOAMNOA paboTaeT no-pasHomy.

[ns BbIXOAHbLIX YCTPOWCTB KMIOYEBOro TUNa CBEYEeHWe CBETOAMOAa CUrHanuampyeT O nepeBoje
BY B coctosiHne «BKITKOYEHO», a noracaHue — B coctosiHue «OTKINMKOYEHO».

Ons npubopoe c BY aHanoroBoro Tuna ANWUTENbHOCTb CBEYEHWS CBeToaMoAa 3aBUCUT OT
MOLLIHOCTY BbIXOAHOrO curHana. Mpu MmHMMansHOM BbIXOAHOM curHane Toka 4 MA (HanpsbkeHus 0 B)
ceetoamo K1 He cBeTutcs, npy ganbHevilem yBennyeHnn MOLLHOCTM cUrHana cBetoaunos HaumHaeT
mMuraTtb ¢ YacTtoTon 1 pa3 B cekyHay. [Npu curHane 20 mA (10 B) cBeTuTCSH HENpepbIBHO.

8.4 O6mMeH aaHHbIMU no uHTepdency RS-485

8.4.1 [ns pabotbl No uHTepdericy RS-485 cnenyeT BbINOMHUTL COOTBETCTBYHLLNE COEANHEHMS
(cm. n. 3.2.10 n Mpwunoxenue b) u 3agaTb 3Ha4YeHWs NnapaMeTpoB ceTu (cM. n. 6.2.10).

8.4.2 [Ins opraHusauum obmeHa [aHHbIMM B ceTu 4epe3 uHTepdenc RS-485 Heobxoanm
MacTtep ceTu, OCHOBHasi (DYHKLMS KOTOPOro — MHULMMPOBAaTL OOMEH AaHHbIMK MeXay OTrnpaBuUTenem
M nonydyatenemMm faHHbix. B kayectBe Mactepa ceTv MoxHO ucnonb3oBaTtb K ¢ nogkntoveHHbIM
apantepom OBEH wnu npubopsl ¢ nHTepdencom RS-485, morywume BbinonHaTb dyHkumMm Mactepa
cetu (Hanpuwmep, MNK n gp.).

Mpnbop mMoxeT paboTaTtb B pexnme «Slave» No ogHOMY U3 Tpex NpoTOKONoB 06MeHa AaHHbIMU:
OBEH, ModBus RTU unu ModBus ASCII.

8.4.3 PaboTta c napameTpamu npubopa no npotokony OBEH

Kaxpgbl napaMeTp MMEET UMs, COCTOsILLEe M3 NaTUHCKMX OYKB (40 YeTbipex), KOTopble MOryT
ObITb pasfeneHbl ToukaMu, U HasBaHue. Hanpumep: «[nuHa ceTteBoro agpeca A.Leny, raoe «[nuHa
CeTeBOro agpeca» — HasBaHue, A.Len — nv4.
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MapameTpbl npubopa pasgensATcs Ha ABe rpynmbl: MporpaMmmmnpyemMblie 1 onepaTuBHbIE.

8.4.3.1 MporpammupyemMble napameTpbl ONpeaensitoT HacTpoiky npubopa. WX 3HayeHwus
nonb3oBartenb 3agaer nubo KHOMKaMu Ha nuUeBOW naHenu npubopa, nMbO 4epes ceTeBow
NHTepdeic ¢ nomoLLbio nporpammbl KoHdurypartop.

3HauveHna nporpamMMuUpyeMbix NapameTpoB XPaHATCS B 9HEProHe3aBMCMMON namaTu npubopa n
COXPaHSIOTCS NPU BbIKIOYEHUN NUTaHUSI.

8.4.3.2 OnepaTuBHbIe NapameTpbl NMEPEHOCAT MHAOPMaLMIO O TEKYLLEeM COCTOsiHUM npubopa
unn obbekta perynupoBaHusi. B onepaTvBHbIX napameTpax nepedaloTcs W3MepPeHHble WUnu
BbIYMCIIEHHbIE 3HAYeHUsi, BbIXOAHbIE MOLLHOCTU pPerynsaTopoB, HOMepa 3anylieHHbIX B AaHHbIA
MOMEHT MPOrpamm, TEKyLLUEe COCTOSIHNS BbIXOAHbIX 3NIEMEHTOB U T.4.

8.4.3.3 C onucaHumem ceTteBoro npoTokona npubopoe MO OBEH no RS-485 wmoxHO
O3HaKOMWUTbCA Ha canTe www.owen.ua. Tam e MOXHO 6ecnnaTtHO ckavaTb MporpaMmmy-
KoHdurypatop, OPC-cepsep, papamBep pAns pabotel co SCADA-cuctemonn TRACE MODE;
6ubnuotekn WIN DLL.

MonHbii nepeyeHb napameTpoB npubopa W KOMaHA4 npuBedeH B JAokymeHTe «Kpatkas
VHCTPYKUMSA no pabote ¢ npubopom no nHtepdency RS-485».

8.4.4 PaboTa c napameTpamu npubopa no npotokony ModBus

ModBus — OTKpbITbIi CETEBOM MPOTOKOS, pa3paboTaHHbIi cupmont Modicon.

Mpu pabote no npotokony ModBus BO3MOXHO BbINOSTHEHNE DYHKLMIA, NepeymncneHHbix B Tabnuue 8.1.

8.4.4.1 TepeyeHb perncTpoB onepaTMBHLIX NapaMeTpoB Npubopa npeacTasneH B Tabnuue 8.2.

Peructp STAT - peructp ctaTtyca, KOTOpbI/ NokasbiBaeT Tekyllee CocTosiHue npubopa,
Hanpumep Hanu4yme ownbKkM Ha BXode, cpabaTtbiBaHne BY, LBA, TekyLwmin pexum ynpasneHms
(aBTOMaTM4ECKNIA, PYYHOIN MM ANCTAHLMOHHbIN), COCTOSIHWE perynsitopa (3anyLleH UM ocTaHOBIIEH)
unu BbinonHeHve AHP.

MonHbI nepeveHs pernctpos ModBus, onvcarnue 6utoB STAT 1 TMNOB AaHHBIX NPUBEAEHO
B flokymeHTe «KpaTtkasi MHCTpykums no pabote ¢ TPM210 no nHtepdeicy RS-485».
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Ta6bnuua 8.1 — NepeyeHb noaaepxuBaembix pyHkumn Modbus

DYHKUUA

(hex) DenctBue

MpumeyaHue

03
U HECKOIbKMX PEerncTpoB

I'Ionyqume TeKyllero aHaveHna ogHoro

10 3anncb 3Ha4YeHu B HECKOSbKO PErMCTPOB

YcTaHaBnvBaeTca orpaHun4yeHune Ha 3anucb

TONbKO OAHOro perncTpa

HnarHocTtuka. MNMony4eHne gaHHbIX
O COCTOSIHUW NUHUK CBS3N.

08

MopaepxmBaetcs Tonbko kog 00 — BepHyTb
3anpoc, KOTOPbIA UCMONb3YeTCs ANs NPOBEPKU
coefunHeHnsa mexay Master n Slave

Ta6bnuua 8.2 — NepeyeHb onepaTUBHbLIX NapaMeTpoB (Modbus)

MapameTp
Wmsi OBEH HasHauyeHue Appec Modbus (hex) Tun AaHHbIX
0x0000 binary
STAT PerucTp ctaTyca -
0x 1008 binary
0x0001 Signed Int16
PV M3amepeHHas BenuumHa
0x1009; 0x100A Float32
0x0002 Signed Int16
SP YcTaBka perynatopa
0x100B; 0x100C Float32
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9 TexHuueckoe o6cnyxuBaHue

9.1 ObcnyxuBaHne npubopa B nNepuos 3SKChnyaTauMu COCTOMT U3 MEPUOAUYECKOTrO
TEXHUYECKOrO OCMOTPA, a TakKe NOBEPKM Ero METPONOrMYECKUX XapaKTEPUCTUK.

9.2 TexHuyeckuit ocMoTp npubopa AomKeH NPoBOAUTLCH OBCMYXMBAIOLWMM NEPCOHanoMm He
pexe 0OHOro pasa B LUECTb MECSILIEB W BKMOYaThb B Ce6s1 BbINONHEHME CrieayoLLmMX onepawuii:

—  ouucTky kopnyca npubopa, a Takke €ro KMeMMHUKOB OT MbifM, TPsSi3N U MOCTOPOHHMX

npeameTos;

—  npoBepKy kayecTBa kpenrneHusi npubopa K WuUTy ynpasneHus;

—  NpOBEpKY HAAEXHOCTMW MOAKITOYEHMS BHELLHUX CBSA3EMN K KNEMMHUKaM.

O6HapyXeHHble Npu OCMOTpe HeJoCTaTKu criedyeT HeMeAreHHO YCTPaHUTb.

9.3 MNoBepka MeTPONOTNYECKUX XapakTepucTuK NpUMOOPOB [OMKHA MPOBOAUTLCS HE pexe
ofHoro pasa B 2 roga no metoguke APAB.421210.001 MI-2008. MeToanka noBepku nocTaensieTcs
no TpeboBaHuO 3akasyuka.

9.4 MNpwu HeobxoQMMOCTM NPOBOAUTCS tOCTMPOBKa Npubopa (cM. MNpunoxexue E).

BHumanue! HOctupoBKky npuGopa [AOMKHbI BbIMOMHATL NWLA, UMeloLMe COOTBETCTBYHOLLYIO
KBanudukaumo n Heobxoammoe obopynosaHue.

9.5 Mpy BbLINONHEHUM pPaBOT MO TexHudYeckoMy OOGCMyXuWBaHUO npubopa Heobxoaumo
cobnopatb Mepbl 6e30MacHOCTU, U3NOXEHHbIE B pasaene 4.
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10 MapkupoBKa U ynakoBka

Ha kopnyce npnbopa unu npukpenneHHon K Hel Tabnmnyke HaHoCATCSA:
—  TOBapHbI 3HaK NPeanpUATUS-M3roTOBUTENS;
— ycnoBHoe 0603HaveHue npubopa;
—  3HaK yTBepXaeHus Tuna cpeacts namepenuii no ACTY 3400;
— HauMOHarmnbHbI 3HaK COOTBETCTBMSA (ANs MpubOpOoB, MpOLIEALNX OLIeHKY COOTBETCTBUS
TEXHUYECKUM perfameHTam);
— creneHb 3awmTbl no FOCT 14254,
— knacc anektpobesonacHoctn no FOCT 12.2.007.0;
—  pOA NUTAKLLErO TOKA M AMana3oH HanpsikeHWs NUTaHus,
— HOMMHanbHas noTpebnsemas MOLLHOCTb;
—  3aBOACKOWN HOMep (LUTPUXKOA);
—  ToA Bblnycka (MOXeT ObITb 3arnoXeH B LUTPUXKOAE);
—  CXema MNOAKITIoYeHNs;
NosICHSAIOLLME HaAMUCH.
Ha nomeGMTeanKylo Tapy HaHOCUTCS MapKUPOBKa, coaepiKallas cnefytolime CBeaeHns:
— TOBapHbIN 3HaK U aapec NpeanpusiTUsi-u3roToBUTenNs;
— HaumeHoBaHWe npubopa;
—  3aBO/CKON HOMEP MO cUCTEME HyMepaLuuv NpeanpuUsSTUA-U3roToBUTeNst (LUTpUXKoa);
—  rof Bbifycka (ynakoBku).
YnakoBka npubopoB npoussogutcs B cootBeTcTBUM ¢ TOCT 23170 B noTpebuTenbckylo Tapy,
BbIMOMHEHHYIO 13 rocpprpoBaHHoro kapToHa no FOCT 7376.
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11 TpaHcnopTupoBaHUWe U XpaHeHue

TpaHcnopTMpoBaHWe W XxpaHeHue npubOpPOB  NpPoOM3BOAWTCA  cornacHo TpeboBaHWAM
[FOCT 12997, TOCT 12.1.004, HAIB A.01.001 1 TexHM4YeCKUX yCroBUIA Ha nsgenue.

Mpnbopbl TpaHCMOPTMPYIOTCS B 3aKpbITOM TpaHcnopTe nioboro Buaa. Kpennenve Tapbl B
TPaHCMOPTHBIX CPeAcTBax [OMMKHO MPOM3BOAUTLCA COrMMAacHoO npaswunaM, [AelcTBYOWMUM  Ha
COOTBETCTBYIOLUMX BUAAX TpaHcnopTa.

TpaHcnopTMpoBaHMWe AOMKHO OCYLLECTBASATLCA NPU TemnepaTtype OKpyXalowero sosgyxa oT
MuHyc 25 go 55 °C c cobniogeHneM mep 3almTbl OT yAapoB v BUOpaumii.

[MepeBo3ky NpMBOPOB OCYLLECTBASATE B TPAHCNOPTHON Tape NOLTYYHO UK B KOHTENHEpaXx.

YcnoBua xpaHeHuss npe B Tape Ha CKNage W3roToBUTens W noTpeduTens OOSKHbI
cooTBeTcTBOBaTh ycnosuam 1 no FOCT 15150. B Bo3gyxe He [OMKHbI MPUCYTCTBOBATL arpeccuBHbIE
npumecm.

Mpunbopbl crieayeT XpaHUTb Ha CTennaxax.

12 KomnnektHoCTb

MpuGop 1w
[acnopT u rapaHTUHbIA TanoH 1 k3.
PykoBoacTBO No akcnnyatauum 1 k3.
KomnnekT KpenexHbiX 3neMeHToB 1T
KomnnekT pe3vcTopoB (nocTaensieTcsi o otaernibHomy 3akasy) 100 Om, 10 wr. 1kT
KomnnekT pe3uctopoB (nocrasnsieTcsi no otaensHomy 3akasy) 100 Om, 50 wr. 1kT
MeTopauka nosepku (Mo TpeboBaHuo 3akasuuka) 1 aka.
MpumeyaHne - Wa3rotoBuTenb OCTaBnsieT 3a CcoOOM NpaBO BHECEHUS [OOMOSNIHEHUA B

KOMMNEKTHOCTb nsgenua.
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MpunoxeHue A
FabapuTHbie YepTexmu

HEQ_H‘ 105 YronoK

KPOHLITENRH

PucyHok A.1 — Npu6op HacTeHHoro kpenneHus H
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PucyHok A.2 — Npun6op wmutoBoro kpenneHus L1
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JNWLIEBEA NaHENb WKTA

PucyHok A.3 — Npn6op wutoBoro kpenneHus L2
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Bwug caagm Bupa cnepeau Bug cBoky
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PucyHok A.4 — Mpubop B kopnyce L1, ycTaHOBNEHHbIN B LWUT TOMNLWWHON 3 MM

7



Bug csau Buga cnepeaw Bug cBoky

YnnotHedue

==

s ‘—JBB_““;E.‘_ I A
uy
Ra 7
10,8
102 10 | 94.7 ~2.5

PucyHok A.5 — Mpu6op B kopnyce L2, ycTaHOBNEHHbIW B WWUT TONWMUHON 3 MM
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MpunoxeHue b
CxeMbl NnOAKNOYeHUs

1]2]3]4]5]6[7]8]9]10]11]12]13[14]15]16
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CElb >~ S~ ,.,//CJ A B
BbIXOA 1 BHIXOA 2
ol | - , RS-485
Tewien  — BX0f, 2

BXOA 1
(yHvBEPCANbHbIIA)

PucyHok 6.1 — O6uwas cxema noagkno4YeHUmn
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PucyHok 5.2 — Cxembl NOAKNIOYEHUSA K pasnUyHbIM ucnonHeHusam BY1

80



P K C ] y T

LAN LAN +6B
4..20 MA 0..10B [I[]
T [ 1 [ 1 | {
6(7]8 7

6[7]8 6]7]s 6[7]s 6[7]8 [7] 6[7]8
T N A
BbIXOZ 2 BbIXOA 2 BbIXOA 2 +Upp 37Un O BbIXOZ, 2
~ +Up Uy
BbIXOZ 2 T

BbIX0[, 2

PucyHok 5.3 — CxemMbl NnoAKNOYEHUA K pa3fnyHbIM UCNonHeHusAM BY2
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PucyHok 6.4 — Cxema nogknto4yeHna OBEH TPM210-X.C3
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MpunoxeHue B
MopknioyeHne TepMonpeo6pasoBaTien CONpPoTUBIIEHUs NO
OBYXMPOBOAHOMN cXxeme

B.1 MogkntoyeHne  TepmonpeobpasoBatens conpotueneHuss (TC) ¢ npubopom  no
[OBYXMPOBOAHON CXeMe NpoM3BOAWUTCHA B Criydae HEBO3MOXHOCTW WCMOMb30BaHUS TPEXNPOBOAHOW
CXeMbl, Hanpumep Mpu ycTaHOBKe npubopa Ha obbekTax, 060pyAOBaHHbIX paHee MPONIOKEHHLIMM
[OBYXMPOBOAHBIMU MOHTaXHbIMW Tpaccamu.

B.2 CnepyeT noMHWUTb, YTO NokasaHus npubopa GyayT 3aBUCETb OT U3MEHEHUST CONPOTUBMNEHUS
NpoBOAOB NWHUU CBA3W «AaTyMK — Mpubop», MPOUCXOASALLEro nof BO3AEWCTBUMEM TemnepaTypbl
oKkpyxawwiero Bosfyxa. [ns KoMmMneHcauuu napasuTHOTO COMPOTMBIEHUSI MNPOBOAOB  HYXHO
BbIMOSHUTb CrieayoLiMe OEUCTBUS.

B.2.1 MNepen Hayanom paboTbl YCTaHOBUTL NepeMblyKy Mexay koHTaktamu 9 u 10 knemMmHuka
npubopa, a ABYXNPOBOAHYHO NIMHUIO NOAKIIOYUTL COOTBETCTBEHHO K KOHTakTam 9 un 11.

B.2.2 [anee noaknounTb K MPOTMBOMOMOXHBIM OT MPMOOpa KOHLAM NMHUKN CBA3W «OaTyuK —
npubop» BMecto TC mMarasuH COnpoTUBMEHWIA C KNaccoM TO4YHOCTU He Xyxe 0,05 (Hanpumep, P4831).

B.2.3 YcTaHOBWTb Ha MarasvHe 3HayeHue, paBHoe conpoTmeneHuto TC npu Temnepatype 0 °C
(50 vnn 100 Om, B 3aBMCUMOCTM OT TWMNa AaTuyuka).

B.2.4 MNopgatb Ha npubop nuTaHue u 4vepe3 Bpemsi oT 15 go 20 cekyHag no nokasaHusm LMY
onpeaenuTb BeNUYMHY OTKINOHeHUst Temnepatypbl ot 0 °C.

B.2.5 BeecTty B naMsiTb Npubopa 3HaueHne napameTpa «CABUM XapaKTepucTuki datuuka» SH, pasHoe
o BeNMUMHe noka3aHnamM npubopa, noryyeHHbIM B M. B.2.4, HO B3ATOe C MPOTUBOMONOXHbBIM 3HAKOM.

B.2.6 lNMpoBepuTb NpaBWMbHOCTb 3a4aHHOTO 3HAYeHWUsi, ANS 4Yero, He W3MEHsIA 3HavyeHus
COMPOTUBIIEHUSI HA MarasviHe, NepeBecTy NpuMBop B PEXUM U3MEPEHUS TemrepaTypbl U y6eamTbes,
YTO NpuY 3TOM ero nokasaHusi paeHel 0+0,2 °C.

B.2.7 OTknounTb nuUTaHue npubopa, 0TCOeANHUTL NIMHUIO CBSA3WN OT MarasuHa COnpoTUBNEHUIA U
nogkntounTb ee kK TC.

B.2.8. MNMocne BbINOMHEHNS yka3aHHbIX AENCTBUI NpUbOp roToB Kk AanbHenwen paboTe.
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MpunoxeHwue I

Mporpammupyembie napameTpbl

Tabnuua I'.1
O6GO3H. HasBaHue Aonyctumbie KommeHTapumn 3as.
3HauYeHus yCT.
1 2 3 4 5
Mpynna LuaP. NapameTpbl perynuposaHus
OnanasoH [eq. nam.]
Pu  |VamepeHHast BenuunHa nsmepeHus MapameTp He ycTaHaBnNvBaeMbIi,
AaTtyuka a MHAMUVPpYEMbIN
Onpegensietcs
1) Ha LMY o6o3Ha4yeHne
5P |Ycraska perynstopa r:jaLp_aLM ﬁT La M,_',/' napameTpa He oTobpaxaeTcst 30.0
ln — perynsitop paboTaert.
StaP — perynsTop oCTaHOBIEH, Ha
I 3anyck / ocTaHoBKa BbIXOOQHOE YCTPOMCTBO St
- perynupoBaHus BbIJAETCS CUrHars, paBHbIN a
3HAYEeHMI0, YCTaHOBMNEHHOMY B
napametpe nd9t unu anSk
rlin — He nosBrisieTcs npu r - 5=
A 3anyck / octaHoBKa BtaP; 3anyckaeTcs pexum StaP
aBTOHACTPONKK _ aBTOHACTPOVIKY; a
StaP — aBTOHACTPOWKA BbIKIIOYEHa
[%].
o BLIX0A1HAsA MOWHOCTE o7 0,0 oo 100,0 |lMapameTp He ycTaHaBNMBaEMbIN,

M A-perynsatopa

a VHOMLMPYEMbIi
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MpoponxeHne Tabnuubl .1

1] 2 [ 3 [ 4 5
Fpynna cnct. OCHOBHbIE NapaMeTpbl HACTPONKU
Cn-£ |Tvn gaTuvka ~385 Pt 50 (0¢=0,00385 °C ™) E L
r.385 Pt 100 (a=0,00385 °C )
391 500 (¢=0,00391 °C ™)
391 1000 (=0,00391 °C'1)
21 460 (a = 0,00428 °C ™)
426 Cu 50 (0:=0,00426 °C ™)
r.426 Cu 100 (0=0,00426 °C ™)
-23 53M (a = 0,00426 °C )
428 50M (:=0,00428 °C ™)
r.428 100M (0=0,00428 °C'1)
E-R! TBP (A-1)
E-R2 TBP (A-2)
E-A3 TBP (A-3)
E__h TMP (B)
E 3 TXKK (J)
E _F TXA (K)
E L TXK (L)
E _n THH (N)
E _r TN 13 (R)
E S TR 10 (S)

[oe)
N




MpogonxeHune Tabnuubl .1

1

2

4

TMK (T)

curHan Toka ot 0 oo 5 mA

curHan Toka ot 0 oo 20 MA

curHan Toka ot 4 oo 20 MA

CUrHan HanpsbkeHust oT MuHyc 50
fo 50 mB

cvrHan HanpspkeHnss otr0 go 1 B

dPE

Tou4HOoCTb BbIBOAA
TemnepaTtypbl

3apgaet y1cno 3HakoB nocrne
3ansiTon Npu oTobpaxeHnm
Temnepartypsl Ha LMY

dP

[NonoxeHne [eCATUYHON TOYKM

0;1;2;3

3apgaeT yMcno 3HakoB nocrne
3ansTon Npu OTOOPaxXeHUn Ha
LIMY namepeHHoro 3HavyeHus, n
napametpos 5P, Ln-L, Ln-H,
SL-L.5L-Hwpp.

cn-L

HukHsast rpanyLia Avanasona
nsmepenms "

OT MuHyc 1999
[0 9999

3apaeT 3HaveHne dursndeckomn
BeSIMYMHBI COOTBETCTBYIOLLEN
HWKHEMY npefeny BbIXOAHOro
CUrHana gatymka

i

cn-H

BepxHss rpaHnua guanasoHa
uamepeHus

OoT MuHyc 1999
0o 9999

3apaeT 3HaueHne hnsnmyeckomn
BENUYMHBI COOTBETCTBYIOLLEN
BepxHeMy npeneny BbIXOAHOIo
curHana gatyvka

i
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MpoponxeHune Tabnuubi .1

1 2 3 4 5
HwxkHss T aHunua 3agaHunAa OT HUXHeW Ao
aL-L ycTaBku P BEPXHEN rpaHunLibl [eA. wam.] - 333
BepxHsas rpaHuua 3agaHus AnanasoHa nsmep.
SL-H (Sorman e oA natanka - |len. vam] BO0.0
oy Cosur xaRaKTepMCTMKM oT MuHyc 500  [[ea. nam.] MNpubaenseTca K an
natyuka no 500 VN3MEPEHHOMY 3HaAYEHMUIO -
YMHOXaeTcst Ha M3MepeHHoe
Fl  |HaknoH xapaktepucTtuku ot 0,500 go 2,000 3HAUEHNE gaTuMKa Loon
Fh |Monoca umdpposoro dunstpa | o1 0009999  [[eq. nam.] on
- MocTosiHHan BpemMeHu
wnf umncppoBoro unbTpa ot 0 A0 999 [c] o
OT HUXHEN Ao
Mopor cpabatbiBaHUS BEPXHEW rpaHuLbI
AL-d KomMnapaTopa " OmnanasoHa usmep. len. vam.] ‘oa
naryvka
oT 0 0o BepxHen
1) rpaHuLbI
AL -H [Tnctepeauc komnapaTopa [MaNasoHa uamep. [eq. nam.] oo
naryvka
oT HVI)vKHeVI no
An-L HwxHsa rpaHyua ananasoHa BEpXHel rpaHuubl | g\ L g an

peructpaumm LIAN2 -

avanasoHa nsmep.
nartyuka
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MpoponxeHune Tabnuubi .1

1 2 3 4 5
OT HWXHeN oo
BepxHsisi rpaHvua AnanasoHa BEPXHEW rpaHuvLbl

An-H | beructpaumm LAMN2 72 [JnanasoHa namep. An-L #An-H ‘oo
AaTymka
0 — curHanusaums BbIKNIOYeHa;
1 — cpabaTbiBaH\e Npu BbIXOAE 32 3afaHHbI AYanasoH;
2 —cpabartbiBaHe No BepxHemy npeaeny;
3 — cpabartbiBaHue No HkHeMy npepeny;
4 —cpabaTbiBaHWe Npy HaXOXAEHUN B 3aJaHHOM
AnanasoHe;
5 — cpabatbiBaHWe Npu BbIXOAE 3a 3a4aHHbIN

AnanasoH ¢ BrIoKMPOBKOIA 1-ro BKMIOYEHMS;

6 — cpabaTbiBaHe No BEpXHeMy npeaeny

ALE Twn norvikm paboTbl € GMOKVMPOBKON NEPBOTO BKIKOYEHNS; 0

KoMnapaTopa

7 —cpabaTbiBaHWe MO HWXHeMY npedeny
¢ 6IIOKMPOBKOV NEPBOTO BKITHOUEHUS;

8 — cpabatbiBaHWe Npy NpeBbILLeHN
no abCconTHOMY 3HaYEHWIo;

9 — cpabatbiBaHve Npy abCOMOTHOM 3HaYEeHWUN
MeHbLLE 3aaHHOrO;

10 — cpabatbiBaHWe Npu NpeBbILLEHNN N0 aBCONOTHOMY
3HaYeHUI0 ¢ BNOKMPOBKOI NEPBOTO BKIOYEHMS!;

11 - cpabatbiBaHue Npy abCOMOTHOM 3HaYEHUN MEHbLLE
3a[1aHHOrO C BNOKMPOBKON NEPBOTO BKIOYEHWS.
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MpogonxeHune Tabnuubl .1

1 2 3 4 5
dyHKUMA KMtoYa Ha nanE [ononHuTenbHbIN BXOa He
E,. | |ROnOnHUTENbHOM BXOAE NPy 3a4eliCTBOBaH 3anyck npu =E
u- 1l aucTaHUMOHHOM yripaBneHnn n-a pa3aMbIKaH1M Kroya nan
perynaTtopom n-C 3anyck Npy 3aMblKaHUU KNioya
«[psimoe» ynpasneHwue.
BbixoaHon curHan
4 YBENUYMBAETCA MPU YBENUYEHUN
or- 13MEpPSIEMOTO 3HAYEHNSI.
MpuMeHseTCs Ana ynpaeneHys
arEl Tun ynpasneHus npu «XONOAUIBHUKOMY or-r
perynmpoBaHunm
«Ob6paTHoe» ynpaBneHve.
BbIxogHow curHan ymeHbLUIaeTcst
or-r Npu yBENUYEHUN U3MEPSIEMOTO
3HaveHus. [MpumeHsieTcs ans
ynpaBrieHns «HarpesaTenem»
Mepuog cnepoBaHus
ot 01 po 250 C
e ynpaBnsowmx UMMynsLCoB A [c] !
Mpynna Adu. [lononHuTenbHble NnapamMeTpbl HACTPONKKU Npubopa
o1 0 0o 9999 [eq.na3m/muH]
CKOpOCTb U3MeHeHws! ycTask "
uiP P Y 0 MapameTp OTKMIoYEH Lo
W MNO-perynsaTto -
Lkl |Pexum perynuposaHus Pud A-pery. P Pd
onoF [1BYXNO3MUMOHHbBIN perynarop
IMcTepesnc 4BYXMNO3ULMOHHOMO
HYSE pesvic ABY. H 0T 0109999  |[ea. mam.] (g

perynsitopa
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MpoponxeHune Tabnuubi .1

1 2 3 5
COCTOSIH/e BbIXOJa B peXume -
5 OCTAHOBKA on BKITIO4EH 5
anat PEFYNMPOBAHMSt» ¥ affF BbIKMIOYEH oFF
- E COCTOSIH/e BbIXOJa B PeXume on BKITIOYEH —cr
2nLr | (OLMBKA» ¥ aFF BbIKMIOYEH o
ap Pexum BbICTPOro BbIXxoaa Ha on BKITIOYEH —r
FRAT - ycTasky aFF BbIKIMIOYEH o
[Monoca nponopuMoHansLHOCTH
4 NWO-perynstopa "™ ot 0,001 0o 9999 |[ea. usm.] 300
: Haﬁg’:r’;;:ig;:?ﬁ OsHHas 0t 0403999  |[c] oo
OudpbdepeHumansHas
d  |noctosmras NT-perynsropa ¥|  ©7 0803999 I[c] 4}
30Ha HeYyBCTBUTENBHOCTY
dh MWO-perynsTopa 1),4) ot 0 go 200 [eq. nam.] on
- MuHUManbHas BbIxogHas - o
al-L MOLLIHOCTb (HWKHUIA npeaen) ot0poal-H %] a
_ MakcumanbHas BbiIxoaHas - o
aL-H | owrocTs (sepxHmii npeaen) ¥ | ©OT al-L o 100 |[%] ih
MakcnmanbHas CKopoCTb
arl |N3MeHeHus BbIXoaHON o7 0,2 8o 100,0 |[[% /c] oo
MOLLIHOCTM
- 3HayeHne BbIXOAHOW MOLLHOCTY B
~ubr | cocrosmm «OLLMBKAY ¥ o7 0 Ao 100 [%] o
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MpoponxeHune Tabnuubi .1

1 2 4 5
CocTosiHME BbIXOAA B peXume - oL 3afjaHHOe napameTpom AuSk
ndSE | «OCTAHOBKA A nocriegHee 3HayeHuWe BbIXoAHOrO| AuSE
PEMYNMPOBAHWSA» ¥ o curHana
3HauyeHue BbIXOAHOM
AuSE |MOWHOCTM B cOCTOSAHUM ot 0 go 100 [% ] o
«OCTaHOBKa perynuposaHusi»
Bpemsi anarHoctnku obpbiBa or 0 Ao 9999 [c]
LBR KOHTVDA 0 PyHKUMA onpegeneHuns o
yp obpbiBa KOHTypa He paboTaeT
LLInprHa 30HbI AMArHOCTUKN
LbRA 0BpbIBA KOHTYPA 1), ot 0 £o 9999 [eq. nam.] an
pynna Lonn. NapameTpbl o6MeHa no uHTepdeiicy RS-485
oY%n OWEN
Prak |lMpoTokon obmeHa AaHHbIMK nrkl Modbus RTU aYn
A RASC Modbus ASCII
bPS CkopocTb 06MeHa AaHHbIMU B 21‘:; 3 '2'8936’3:3444’ Hgﬁ;/ﬁl\ COOTBETCTBOBATH (52
ceTtn 576 1152  |cKopocTn obmeHa AaHHbIMK, "
s ) YCTaHOBIIEHHOW B CETU
Al E~ |OnvHa ceTeBOro agpeca 181 [6uT] Bh
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OKoHu4aHue Tabnuubi M1

1 2 3 4 5
—oT1 0 00 2047 |3anpelyaeTcs ycTaHaBnNuBaTb
Add BasoBbIi agpec npubopa B ofuHakoBble HOMepa 0
T |cetn HecKomnbkuM npubopam B
OfJHOW LUNHE
r5dl |3apepxka OTBETOB MO CETU ot 1 0o 45 [mc] 20
Mpynna LAAn. MapameTpbl py4uHoro ynpasenexus NMUO-perynsatopom
[%]
. onpepenseTca  |Ha LMY o6o3HayeHne
a-Ed Bgll_xzﬂ:gw aceran nna- napameTpamu ol - [napameTpa He oToGpaxaeTcs/ oo
pery P Lvnal-H HepocTyneH no nHtepdency
RS-485
[%]
MapameTp He
- TekyLlee 3HaYeHne BbIXOOHOW ycTaHaBnuBaeMmbln, a
2. Imowmoctu NNA-perynatopa ot 0,0 A0 100,0 MHAWULMPYEMBI -
HepocTyneH no nitepdency
RS-485
Fpynna SEL-. NapameTtpbl cekpeTtHocTn PASS = {00
3awmTa oTaenbHbIX NapameTpoB on BKIOYEHA -
EdPE OT NPOCMOTPa N U3MEHEHUN aFF BbIKITlOMEeHa of F

" MapameTpbl 0TOGPaXaIOTCs C AECATUYHON TOUKOIA,

NoMOXeHNe KOTopon onpegensercs napametpom dP.

2 [MapameTp oTobpaxaeTcs Tonbko Ans npnbdopos ¢ BY aHanorosoro tuna.
® NapameTpbl oToGpaxatotcst npu Lnkl = anaF.

MapameTpbl oTobpaxatotca npu Lnkl = Pid
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MpunoxeHue [
Bo3MoXHble HeMcCnpaBHOCTU U CNOCOOLI UX YCTPaHEHUSsA

Mpu onpo6osaHum npubopa (cM. N.5.4) HekoTOpble €ro HeWCMpPaBHOCTU  MOXET
[ANarHocTUpoBaTh:

-  Err.5 - ownbka Ha Bxoge;

- Er.B4 - ownbka npoueccopa;

- Er.Rd - ownbkn BHyTpeHHero npeobpasoBaHus;
Mpumeyanuna

1 Owwnbka Ha BxOoAe BO3HMKAET MpW BbIXOAE M3MEPSEMON BENMYMHBI 3@ AONYCTUMBIA AnanasoH
n3mepeHust (cM. Tabn. 2) unu npu Bbixode U3 CTPOA AaTyMka (0OpbIB MMM KOPOTKOE 3aMmblkaHue
Tepmonpeobpa3oBaTtenen conpoTuereHnsi, obpbiB TIM, 06pblB gatunka € YHUMULMPOBAHHLIM
BbIXOAHbIM CWUTHaNoM HanpshkeHus, obpbiB MMM KOPOTKOE 3aMblkaHMe [aTvuKa, OCHaLLeHHOro
BbIXOAHbIM curHanom Toka oT 4 pgo 20 mA). B cnyyae kopoTkoro 3amblkanust TIMT Ha LMY
oTobpaxkaeTcs TemnepaTypa «XOJIOQHOrO Crnas», paBHas TemnepaType BbIXOAHOTO pasbema
npubopa. B cnyyae ob6pbiBa vnn 3aMblkaHus atyvka (UM NUHUA CBA3M) C YHUMULMPOBAHHBIM
BbIXOAHbIM curHanom Toka ot 0 go 5 MA, ot 0 o 20 MA, 3aMblkaHWUs JaTymka C YHUPULMPOBAHHLIM
curHanom HanpsbkeHus ot 0 go 1 B Ha LMY oTobpaxaeTcs HUXHAS rpaHuLa AnanasoHa usmepeHust
(sHaueHve napameTtpa Cn-L).

Mocne ycTpaHeHWst HencnpaBHOCTM paboTa Nnpubopa aBToMaTUYECKN BOCCTAHABMNBAETCS.

2 Mpwu pa6oTte ¢ TMNP(B) coobleHne Err.5 He BbigaeTcs npu Temnepatype ot 0 go 200 °C.

3 B cocTtosHumM «owubka» (3a uckmoyeHnem cpabatbiBaHus LBA) curHan pervctpaumu
NpUHMMaeT MUHUManbHOe BO3MOXHOe cocTosiHue (koa LIAM =0), 4To cooTBETCTBYET BbLIXOLHOMY
TOKy okono 3,7 MA.
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Ta6nuua [l.1 — Bo3aMOXHble HEMCNPABHOCTU U CMOCOGLI UX YCTPaHeHUst

MposiBneHue

Bo3MoxHasa npuumnHa

Cnoco6 ycTtpaHeHus

1

2

3

Ha UMy B pexvume
«PABOTA» npu
NOAKIIOYEHHOM JaTymke
otobpaxatorcst Err.5

HeuncnpasHocTb AaTymka

3ameHa gaTumnka

O6pbIB UK KOPOTKOE 3aMblkaHWe
TIVHWN CBA3N «AaTunk-npubop»

YcTpaHeHve npuymnHbl
HencnpaBHOCTU

HeBepHo 3agaH Tvn gatyvka

Mo anroputmy, NpuBeAeHHOMY B

n. 6.2.1.1 ycraHoBUTb Kof,
COOTBETCTBYIOLLUIA UCNOMb3yEMOMY
AaTunky

HeBepHoe noakmnioyeHre gaTumka K
npubopy

MpoBepuTL MO PYKOBOACTBY MO
3KCMnyaTauum cxemy NoAKMoYeHms
npubopa 1 AaT4YMKoB

HeBepHo npounsseaeHo
noaKIoYeHve No ABYXNPOBOAHOM
cxeme coeavHeHust npubopa ¢ TC

YCTaHOBUTb NEPeMbIYKy Mexay
knemmamm 9 n 10

I'Ipm NOAKNOYEeHUN TOKOBOIro
CurHana oTCyTCTByeT pe3ncTop

MopakntounTb K BXOAY Npubopa
Harpy30u4Hblii pesncTop
(MpunoxeHue B)

Ha UMY B pexvme
«PABOTA» oTobpaxaeTcs
J333

M3mepeHHasi BenuumnHa npesbilLaeT
3HayeHne 999.9 1 He MOXeT ObITb
oTobpaxeHa Ha 4-x paspsigHom LMY
¢ TouHocThio 0,1°C

YcTraHoBuTb 3HadeHue 0
B napametpe dPt
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MpoaomkeHne Taébnuubi 4.1

1 2 3
Ha LMY M3mepeHHasi BENnYMHa MeHblue
8 pexutme «PABOTA» 3HaueHVst —199.9 1 He MoxeT GbITk | YCTaHOBUTL 3HaveHve 0 B
6 [rrr oTobpakeHa Ha 4-X pa3psaHOM napameTpe dPE
OoTobpaxaeTca LMY ¢ TouHocTbio 0,1 °C

3HaueHve Temneparypbl B
pexume «PABOTA» Ha LMY
He COOTBETCTBYET pearibHON

HeBepHo 3agaH Tvn gatymka

Mo anroputmy, NpuBeAeHHOMY B

n. 6.2.1.1, yctaHOBUTb koA,
COOTBETCTBYIOLLMIA UCMONb3YeMOMY
nartymky

BBeaeHo HeBepHoe 3HayeHue
napameTpa «CABWr
XapaKTepuUCTUKNY.

Mo anropuTmy, NpuBeAeHHOMY B
n. 6.2.1.4 yctaHoBuTb Tpebyemoe
3HavyeHve napametpa. Ecnn
KOPPEeKUUsl He HYXXHa, YCTaHOBUTb
SH=00

Mcnonb3ayeTcs AByxnposoaHas
cxema coefmHeHust npubopa ¢ TC

Bocnonb3oBaTtbcs
pekomeHpaumamm Mpunoxenns B

[JenctBre anekTpoMarHUTHbIX
nomex

OKpaHMpoBaTb NMHUIO CBSA3N
aartyvka ¢ npubopomM, akpaH
3a3eMInUTb B OHOWN TOYKe

Ha UMY npu Hannyum
TOKOBOrO curHana
oToBpaxaroTca Hynm

HeBepHoe noakntoveHne gatymka K
npubopy

YTOUYHUTL CXEMY NOAKNIOYEHUS
patyuka (Mpunoxexue b)

Mpw HarpeBe Temnepa Typa
yMeHbLLAeTCcs U npu
OoXraXKaeHun yBenuiuneaeTcs

HesepHoe coeaunHeHne npuGopa ¢
™

M3meHuTb nonspHoCTb
noakntoyeHmns Tl (cm. pucyHok B.1)
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OkoH4aHue Tabnuubl 4.1

1

2

3

He paboTtaeT BbIxogHOE
YCTPOWCTBO KOMMapartopa
(anekTpomarHuTHoe pene)

HenpaBunbHO 3agaH nopor
1 rucTepesmnc Kkomnapartopa

YCTaHOBUTbL BEpHbIE 3HAYeHUs
napameTpoB rL-du ri-H

OcTaHoBreH npoLlecc
perynmpoBaHusi

3apatb napameTpy r-5
3HaveHve rlin

He npoucxoaut To4HOro
nogaepXaHus
Temnepartypbl (Hegorpes
VNV neperpes)

BBeneHo HeonpaBaaHHO
6onbLuoe 3Ha4eHne

30Hbl HEYYBCTBUTENBHOCTU
MW A-perynsatopa

YCTaHOBUTb NapameTp «30Ha
HEYyBCTBUTENBLHOCTU» Ha Tpebyemom
ypoBHe (peKoMeHoBaHHOe
3HaveHne ot 0 go 1 °C)

YcTaHoBNEeHb! HEBEPHbIE
3Ha4YeHus kKoaphULMEHTOB
MW A-perynsatopa

Bocnonb3oBarbes pexviMom
«ABTOHACTPOWKA» (n. 7.1) nnn
PY4YHOW HACTPOMKOW (CM. M. 7.2)

HeBO3MOXHO M3MEHUTL

YcTaHoBneHa 3awuTa

YcTaHoBUTb HY>XXHO€e 3HavyeHune

napameTpbl OT NMpOCMOTPa U UBMEHEHUS napameTpoB CEKPETHOCTHU
nporpaMMmMpoBaHus oTAenbHbIX NapameTpoB (cm. n. 6.2.9)

MnAa-perynatop YCTaHOBMNEHO CAULLKOM Marnoe YBENUUUTL BpeMS ANarHOCTUKN
oCTaHaBnMBaeTcs, BpEMS AMArHoCTUkKN obpbiBa UM OTKIMKOYNUTL €O, YCTAHOBUB

ceetutcs LhA

KOHTypa B napametpe LbA

3HayeHvie napameTpa LAA =0

MpumeyaHue — Ecny HeucnpaBHOCTb UMW MNPEANONOXUTENbHAs NpudMHa B Tabnuue He
yKkasaHbl, Npubop criegyeT 4OCTaBUTL B PEMOHT.
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E.1 O6wue ykasaHus

MpunoxeHune E
KOcTupoBka

E.1.1 KOctupoBka npubopa 3aknioyaeTcs B NpoBedeHUMM psifa onepauuin, obecnevmBaroLumx
BOCCTaHOBMEHNE ero MeTPONorMyecknX XapakTepucTuk B cryvyae U3MeHeHUs Ux B XoAe AnuTenbHON

aKcnnyaTauum npuéopa.

BHumaHue! HeobxoamMMocTb NpoBeaeHns I0CTUPOBKM onpedensieTcs no pesynbTatam noBepku

npubopa TONbKO KBanuuumpoBaHHbIMK cneunanucTamm METPOOrM4yeckux cnyx6,
OCYLLECTBISIIOLLMX 3Ty NOBEPKY.
MeToauka HOCTMPOBKM 3aBUCUT OT TWMa UCMOMb3yeMOro AaTyumka.
Tabnuua E.1
3HauyeHue Cxema
Tun paTtymka WcTo4yHMK obpas3LoBoro curHana
curHana |noaknto4eHus
1 2 3 4
TC 100 M, Cu 100, 100 I, Pt 100{MarasuH conpoTusnexHun P4831 100 Om |PucyHok E.1
TC 50 M, Cu 50, 50 I, Pt 50 MarasuH conpoTtusneHuii P4831 50 Om PucyHok E.1
TC TCM Ry =53 Om MarasuH conpoTtusneHui P4831 53 0m |PwucyHok E.1
TC TCIN Ry = 46 Om MarasuH conpoTtusnenuii P4831 46 Om PucyHok E.1
TN TXK(L), TXA(K) TXKK(), HNnddepeHumanbHbI BONIbMETP B1:12 40,299 MB |PucyHok E.2
THH(N) B pexumMe kanubpaTtopa HanpsKeHuin
TN TBP(A), TAMN(S), TMNN(R), |OnddepeHumanbHblii BONbTMETP B1“—12 20,146 MB |PucyHok E.2
TMK(T) B pexvmMe kanubpaTtopa HanpsKeHumn
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OkoHuaHue Tabnuubl E.1

1 2 3 4

TN TAP(B) HnddepeHumanbHbIi BONbTMETP B1,_12 10,073 MB |Pucyrok E.2
B pexunme kanubpatopa HanpsKeHui

CwurHan nocTosiHHOrO Toka OundpepeHumanbHbii BonbTMeTp B1-12 20MA  |Pucyrok E.3

ot 0 o 20 MA, oT 4 go 20 MA  |B pexxume kanubpartopa Toka

CwurHan nocTosiHHOrO Toka OudbdepeHumnanbHbin BonbTMeTp B1-12 5wA Pucyrok E.3

ot 0 go 5 MA B pexumMe kanvbpaTopa Toka

CwurHan nocTosiHHOro OundbepeHumnanbHbii BONbTMETP 81,'12 1B Pucyok E.2

HanpsixeHus o1 0 o 1 B B pexunme kanubpatopa HanpsiKeHui

CurHan nocTostHHOro .

HanpshkeHus ot muHyc 50 go AndpdeperumansHbiit sonbtmetp B1-12, 50 MB  |PucyHok E.2

50 mB

B pexume Kanm6paTopa Hal'lpﬂ)KeHVIVl

E.1.2 [ns npoBeaeHus I0OCTMPOBKM Ha Bxog npubopa nogaeTtcs obpasuoBbi curHan. ICTouHmkm

OﬁpaSLI,OBbIX curHanos,

NX 3Ha4dYeHud,

a TakKke Tun CXeMbl

ncnonb3yemoro gatyuka, npusegeHsl B Tabnuue E.1.
E.1.3 Bo Bpemsi 10CTMpOBKM NPMOOP BbIMUCNSAET OTHOLUEHWE MeXAY NOCTYMUBLUMM BXOAHbIM
CUTHanoM W CWUrHamoM COOTBETCTBYIOLUMX OMOPHbLIX TOYEK CXeMbl, HasbiBaemoe KoadduumneHTom

HOCTUPOBKN.

NOAKNO4YEHUA,

3aBucallen oTt

E.1.4 MNpn npoBegeHnn OCTUPOBKM NPOUCXOAUT onpedeneHne koadpdULMEHTOB HCTUPOBKK
N3MepUTENbHOM XapakTepUCTUKM TOro Tuna AaTymka, KOf KOTOPOro YCTaHOBMEH Ha TeKyLUA MOMEHT
B napameTpe c(n-E. BbluMcneHHble 3HauveHus KO3(MMULMEHTOB OCTUPOBKM 3anucbiBalOTCS B
3HEproHe3aBMCHMYIO MaMsATb WM WCMOMb3YTCA Kak 6a3oBble MpW BbIMOMHEHUM BCEX AallbHEMLInX
N3MepPEHU C AaHHBIM TUMOM AaTyumKa.
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E.2 Npouepypa BbluncneHusi kK03 MLNEHTOB OCTUPOBKU

E.2.1 BbluucneHve koaddULMEHTOB HOCTMPOBKA MPOM3BOAMTCS MPU U3MEHEHUWN 3HaYeHui
nporpaMMupyembix napameTpos B rpynne LALA.
JocTyn Kk rpynne napaMeTpoB HOCTUPOBKM ocyllecTBnsieTcs Yepes kog Y.

A h¥A AN
HaxaTb ogHOBpeMeHHO IE + IZ + E 1 yaepxueatb 0o nosisnenus PASS. Knonkamu IZ |§
ycTtaHoBuTb Kog Y.

nPar.
E.2.2 MNocne Habopa koga HaxaTb I: Ha LMY otobpa3sutca napameTp «HOCTupoBKa HaknoHa
N3MEepPUTESIbHON XapakTepucTukm» LLhd v ero 3aHayeHme no ymonyanuio SkaP.

E.2.3 YcTaHOBUTL 3HaueHuWe 3Toro napameTtpa B rlin (3anyck OCTMPOBKM) UM HaxaTb IE B
TeyeHne 2 ¢ nNpubop Npov3BOAMT U3MepeHne 06pas3LOBbIX CUrHANOB, NMOAKMIOYEHHBIX K OCHOBHOMY
BXoay.

E.2.4 MNpn nonyyeHun npaBunbHOro pesynbTaTta toCcTUpoBkn Ha LMY oTobpaaeTcs 3HayeHue
napaveTtpa LLhd = SkoP, a gna TN 3HayeHne napameTpa «HOCTMpOBKA CXEMbl KOMMEHcauuu
TemnepaTtypbl cBo6oAHbIX KoHuoB TM» LLAS = SkaP.

Mpn nonyyeHnn HenpaBunbHbIX pedynbTatoB Ha LMY nosiensietcs 3HaveHwe napameTpa
LLlbd = ErL, nokasbiBalowee oWMEKY HOCTUPOBKW. MpuyMHamMn OLIMGKM HOCTUPOBKM MOXET ObiTb
HenpaBUIbHOE MOAKIIYEHNE UCTOYHKMKA 06pa3LoBOro curHana k npubopy, HenpaBwunbHOe 3Ha4YeHue
06pasLoBOro NCTOYHUKA CUrHanMa, a Takke HeMcnpaBHOCTb npubopa.

E.2.5 Mocne ycTpaHeHus NpuumHbl NOsIBNEHUst cooblueHns o6 olwmnbke CTUPOBKM elle pas
NpOBECTUN I0CTUPOBKY, NoBTOpuB n. E.2.3.

E.3 KOctupoBka npubopa ans pa6otbi ¢ TC

E.3.1 MoakniounTb kK OCHOBHOMY BXOAy Npubopa BMECTO AaTyMka Mara3uH CONpoTUBIEHUs TUNa
P4831 (unu nopobHbIn eMy c knaccom TodHocTM He xyxe 0,05). CoeguHeHue npubopa ¢ MarasmHoMm
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Npou3BOANTb MO TPEXMPOBOAHON CXeMe MOAKMYEHUs, CM. pucyHok E.1. ConpoTuBneHuss npoBoaoB
TNIMHUM JOSMKHBI OTNnYaTbes He 6Gonee Yyem Ha 0,05 %.

—~
OBEH TPM210
9 |10]11
| / [ Kanubpatop
HanpspkeHus

M:H‘J B1-12 +
R =100 OM (50 OMm) U d}

P4831

PucyHok E.1 PucyHok E.2

E.3.2 MNogaTe nuTaHMe Ha npuGop M YCTAHOBMTL TUM AaTtyvka (napameTp cn-E&),
COOTBETCTBYHOLLUIA UCMONb3yeMOMY TUMY NEPBUYHOrO NpeobpasoBaTens.

YCcTaHOoBWTb Ha MarasvnHe 3HavyeHue COMPOTUBIIEHNS B COOTBETCTBUM C Tabnuuen E.1.

MepeBecTn npubop B peXum U3MEPEHUs BXOOHOM BenunuMHbl U 4Yepe3 5-10c
NPOKOHTPONMPOBATL MoKasaHusa Npubopa. ATn nokasaHWsa AOMKHbI ObiTb paBHbl (0,0 + 0,2) °C.

E.3.3 Ecnu abconioTHasa norpeLuHoCcTb M3MepeHnin B 3Tol Todke npesbiwaeT 0,2 °C, BbINOMHUTL
onepauuu, ykasaHHoele B n. E.3.4 n E.3.5.

E.3.4 TMpownssectn l0CTMpOBKY  nmpubopa, BbINONHAS  [EeNCTBUS B nopsake n
nocnegoBaTenbHOCTU, NpUBEAEHHbIX B pasaene E.2.

E.3.5 lMNpoussect npoBepKy pe3ynbTaToB CTUPOBKW, MPOKOHTPONMMPOBaB B  pexume
«PABOTA» nokasaHusi BepxHero LIMY; oHn gomkHbl 661Tb paBHbl (0,0 £0,2) °C.

E.3.6 BblknounTb nuTaHve npvbopa 1 OTKMIOYUTE OT HEro MarasuH ConpoTUBIEHWIA.
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E.4 KOctupoBka npubopa ansa pa6otsi ¢ TIN

E.4.1 MogkniouMTe K OCHOBHOMY BXxoAdy npubopa BMecCTO pAaTtunka AunddepeHumnanbHbiv
BonbTMeTp B1-12 B pexume kanubpartopa HanpskeHUW, WM aHanornyHbll eMy WCTOYHUK
06pa3sLLoBOro HaNpsPKEHNS € KNaccom To4HocTu He xyxe 0,05. CoeguHeHue npubopa c kanvbpaTopom
BbINOMHATL NO CXEME, NPUBEAEHHOW Ha pucyHke E.2, ¢ cobniogeHnemM nonsapHOCT NOAKIIOYEHMS.

E.4.2 MNogaTe nuTaHMe Ha npubop M YCTAHOBMTL TUM AaTtyuka (napameTp cn-E&),
COOTBETCTBYHOLLUIA UCMONb3yeMOMY TUMY NEPBUYHOTO NpeobpasoBaTens.

YcTaHOBUTL Ha BbIxoge BomnbTMeTpa B1-12  HanpsbkeHue, COOTBETCTBYHOLLEE — Tuny
MCrnonb3yemoro gatyvka, cMm. Tabnuuy E.1.

OTkntounTe paboTy cxembl KOMMEHcauuu TemnepaTypbl CBOGOAHbIX KOHLOB, YCTaHOBMB B
napameTtpe Yol 3HauveHue oFF. [MapameTp OTKMIOYEHMSt CXEeMbl KOMMeHCAUuU TemmnepaTypbl
cBoBoaHbIx KoHuoB TM Yol HaxoguTcs B rpynne napameTpoB HOCTUPOBKM, AOCTYM K KOTOPOW
ocyuecTBnseTcs Yepes koa 104.

Mepesectn npubop B pexum «PABOTA» n yepes Bpems oT 5 go 10 ¢ npoKOHTponupoBsaTb
nokasaHus npmbopa. 3T nokasaHns npu padote ¢ Tl AOMKHbI ObITb PaBHbI CNEAYOWNM 3HAYEHUSIM:

TXK(L) — (500  2)°C; THKK(J) - (718,6 +2,0)°C;  TBP(A-2) — (1256 + 4)°C;
TXA(K) — (975 + 2)°C; TAMN(R) — (1694 +4)°C; TBP(A-3) — (1281 + 4)°C;
THH(N) — (1105% 2)°C; TBP(A-1) — (1269 + 49°C;  TIP (B) — (1498 + 4)°C;

TMK (T) — (388 + 4)°C;

Mpumeyanue — Onsa TN TMM(S) npaBunbHOCTb BbINOMHEHUS U3MEPEHWUSI KOHTPONUPYETCS Mnpu
nogadye Ha Bxopg npubopa obGpasuosoro HanpsbkeHuss 15,00 mB. MNpu aToM nokasaHusi npubopa
OOMXKHbI cocTaBnAThb (1452 + 4) °C.

Ecnu norpelHocTb n3aMepeHnin B 3To TOYKe NpeBbillaeT npuBeAeHHyo B N. E.4.2 BenuuuHy,
BbINOMHUTL oOnepauuu, ykasaHHble B n. E.4.3 n E.4.4. Ecnv noOrpewHocTb He npesblllaeT
npuBeAeHHbIX Bbile 3HAYEHWI, OCTUPOBKa He TpebyeTcs.
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E.4.3 MNpoussectn  toctnpoBky  npubopa, BbIMOMHAS  OENCTBMS B MNOpsAKe U
nocrnenoBaTenbHOCTMW, KOTOpble NpuBeAeHbl B pasaene E.2.

E.4.4 MNpou3BecT npoBepKy pe3ynbTaToB OCTUPOBKW, MPOKOHTPONMPOBAB B  pexume
«PABOTA» nokasaHusa BepxHero LI[Y, koTopble AOMKHbI ObiTb paBHbI 3Ha4YEHWAM, YKasaHHbIM B
n.E4.2.

BHumaHume! Mpu BbiNnonHeHun pa6ot no n.n. E.4.2 — E.4.4 BbIXOQHOE HanpshkeHWe kanubpartopa
[OOIMKHO OCTaBaTbCs HEM3MEHHbBIM Y PaBHbIM 3HAYeHUIO, 3adaHHoOMy B Nn. E.4.2.

E.4.5 Ecnn norpelwHocTb U3MepeHMn B 3TOM TOYKE MpeBbillaeT npuBedeHHywo B n. E.4.2
BEMNWYMHY, MOBTOPHO BbIMOMHUTL Oonepauun, ykazaHHble B n.n. E.4.3 n E.4.4.
E.4.6 CHaTb nuTaHue c npubopa un oTKMN4MTb OT BXoAa npubopa BonbTmeTp B1-12.

E.5 KOctupoeka npubopa Ans paboTbl C AaTYMKAMM C BbIXOAHBLIM CUTHanNnom
NOCTOSIHHOIO TOKa

E.5.1 MoakntouMTb K OCHOBHOMY BXxoAdy npubopa BMecTO pAaTtunka AunddepeHumnanbHbiv
BonbTMeTp B1-12 B pexume kanubpaTopa Toka, UMM aHanorvyHbll €My WCTOYHMK 06pasLoBoro
NMOCTOSIHHOTO TOKa C KINaccoMm ToyHocTu He xyxe 0,05. CoeanHeHune npuGopa ¢ B1-12 BbinonHsATL no
cxeme, npuvBedeHHoOM Ha pucyHke E.3, ¢ cobniogeHnem nonsipHOCTM noAkmnioyeHus.  Tun
ncnonb3yemoro pesuctopa C2-29 B, conpoTtnenenne 100 Om + 0,05 %.
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Kanu6patop
HanpsXeHus
B1-12 + [R,

ol

PucyHok E.3

E.5.2 Mogatb nuTaHMe Ha npuBop W YCTaHOBWTL TWM [JdaTynka (napametpe cn-t),
COOTBETCTBYHOLLUIA UCNOMb3YyEMOMY TUMY NEPBUYHOrO npeobpasoBaTens. YCTaHOBUTL B napameTpe
Cn-L 3Havenve 0.0, a B napameTpe Cn-H 3HadeHne 100.0.

3apatb Ha Bbixoge B1-12 3HaueHue Toka, COOTBETCTBYHOLLEE TUMY YCTAHOBIIEHHOrO AaTyuka
(tabnunua E.1).

MepeBectn npubop B pexmMMm U3MEpPeHUss BXOOHOW BenuumHbl u  4Yeped 5-10c
NPOKOHTPONMPOBATL NokasaHusl npubopa. ATu nokasaHus AomkHbl 6biTb paBHbl (100,0 + 0,2) %. Ecnin
MOrPeLHOCTb U3MEPEHUI B 3TOW TOYKE MPEBbLILAET NPUBEAEHHOE 3HAYEHWe, BbIMOMHUTL onepauuu,
ykasaHHble B 1. E.5.3. n E.5.4.

E.5.3 lNpownssecTtu loCcTMpOBKY — nmpubopa, BbINONHAS  [EeNCTBUS B nopsake n
nocnegoBaTenbHOCTU, NpUBEAEHHbIX B pasaene E.2.

E.5.4 MNpousBecT npoBepKy pe3ynbTaToB KCTUPOBKW, MPOKOHTPONMPOBaB B  pexume
«PABOTA» nokasaHnus BepxHero LIMY, kotopble AomkHbl 6biTe paBHbl (100,0 + 0,2) %.

BHumanme! Npu BbinonHeHun pa6ot no n.n. E.5.3 — E.5.4 BbIxogHON TOK KanubpaTopa AomKeH
OoCTaBaTbCs HEM3MEHHbIM U paBHbIM 3Ha4YeHNto, 3agaHHomy B n. E.5.2.

E.5.5 BblkntounTb nutaHue npubopa n oTKNIoYUTb OT Hero BonbTmMeTp B1-12.
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E.6 KOctupoeka npubopa AnsA paboTbl ¢ AaTYMKAMU C BbIXOAHBLIM CUTHanom
NOCTOAAHHOIO HaNpPsHKEeHUs!

E.6.1 MogkniouMTe K OCHOBHOMY BXxoAdy npubopa BMecTO pAaTtunka AuddepeHumnanbHbli
BonbTMeTp B1-12 B pexume kanubpatopa HanpsikeHUsl, WM aHanornyHbli €My WCTOYHUK
06pa3sLoBOro NOCTOSIHHOrO HaNPSPKEHWs C KnaccoM TOYHOCTH He xyxe 0,05. CoeanHenne npubopa c
B1-12 BbIMONHATL MO cxeme, nNpuBedeHHOW Ha pucyHke E.2, c cobniogeHueM nonspHoCTM
NOAKMIOYEHUS.

E.6.2 MNogate nuTaHMe Ha npubop M YCTAHOBMTL TUN fJartyvka (napameTp cn-E),
COOTBETCTBYHOLLUIA UCNOMb3yeMOMY TUMY NepBUYHOro npeobpasoBaTens. YCTaHOBWTbL B napameTpe
Cn-L sHayenve 0.0, a B napameTpe cn-H 3Hadyenue 100.0.

3apgatb Ha BbIxode kanubpatopa 3HauyeHue  HanpshkeHus, COOTBETCTBylOLlee  Tuny
yCTaHOBINEHHOrO Aartyuka, cM. Tabnuuy E.1

Mepesectn npubop B pexum «PABOTA» 1 yepes Bpems oT 5 4o 10 cekyHA NPOKOHTPONUpoBaTh
nokasaHus npubopa. 3TN MokasaHusA [OMKHbl ObiTb paBHbl (100,0 + 0,2) %. Ecnu norpeliHocTb
MN3MEepeHnn B 3TON TOYKe MpeBbILAET NpUBEAEHHOe 3HaYeHWe, BbIMOMHWUTL onepauuu, ykasaHHble B
n.n. E.6.3n E.6.4.

E.6.3 lNpoussectn  toctnpoBky  npubopa, BbIMOMHAS  OENCTBMS B MNOpsake U
nocrnegoBaTenbHOCTU, NPUBEAEHHbIX B pasaene E.2.

E.6.4 lMpou3sect npoBepKy pe3ynbTaToOB KCTUPOBKW, MPOKOHTPONMPOBAB B  pexume
«PABOTA» nokasaHus BepxHero LINY, kotopble AomkHbl 66Tk paBHbl (100,0 + 0,2) %.

BHumaHume! Mpu BbinonHeHun pa6oT no n.n. E.6.2 — E.6.4 BbIXOo4HOE HanpshkeHne kanubpartopa
[OIMKHO OCTaBaTbCA HEU3MEHHBIM 1 PaBHbIM 3Ha4YeHUto, 3agaHHoMy B Nn. E.6.2.

E.6.5 BblknounTb nutaHmve npubopa 1 oTKNIYMTL OT HEro BonbTMeTp B1-12.
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E.7 KOctupoBka AaTymka Temnepatypbl CBO60AHbIX KOHL0B TI1

E.7.1 MogkntounTb, cobniogas MoONsipHOCTb COEAMHEHMS, K OCHOBHOMY BXxody npubopa
cBobogHble koHubl TT1. Momectuts pabounin cnav Tl B cocyn, copaepxalimin cMecb nbaa v Bogbl
(Temneparypa cmecu 0 °C).

E.7.2 Mogate nuTaHMe Ha npubop W ycTaHOBMTL TUN pAdaTynka (napametp Ln-k),
COOTBETCTBYIOLLMIA TUMY NoaknoyeHHon Tr1.

E.7.3 Mepeectu npubop B pexum «PABOTA» u nocne nporpesa npudopa B TeyeHne 20 MUHyT
MPOM3BECTU HOCTUPOBKY AaTuyuka TemnepaTypbl cBOGOAHLIX KOHLOB, ycTaHoBus napameTp LLbS B

3HaueHe riin u Haxas kHonky L.

Bkniounte aBTOMaTtnyeckyto koppekumio SC TIM no TemnepaType ero cBOOOAHbBIX KOHLIOB,
ycTaHoBMB B napametpe Yul 3HauyeHue on.

E.7.4 MNpon3sectn npoBepKy pe3ynbTaToB OCTUPOBKW, MPOKOHTPONMPOBaB B  pexume
M3MepeHus nokasaHuss Ha BepxHem LMY, koTopble AOMkHbI ObiTb paBHbl 3HadeHuto 0°C ¢
abcontoTHOM norpeLlHocTbio He xyxe 1,0 °C.

E.8 KOcTupoBka BbIXoAHbIX YCTPOMCTB TUNa «U» n «Y»

E.8.1 MogkntounTe BY tuna «M» (LA «napameTtp-Ttok oT 4 go 20 mA»), BY tuna «¥Y» (LIAM
«napameTp-HanpsbkeHve oT 0 go 10 B») no cxemam, npuBegeHHbIM Ha pucyHkax E.4 — E.7.

HanpspkeHne MCTOYHMKa NUTaHUS JOMMKHO nexaTb B AvanasoHe ot 15 go 28 B. B kavecTBe
n3MepuTens HanpskeHus MoxeT ObiTb Mcnonb3oBaH nNpubop AnA kannbposku BonbTMeTpos P3003
MINW MHOW NpMGOpP TOrO e Knacca ¢ paspeLuatoeit cnocobHocteio 0,001 B.

E.8.2 BbluucneHve koaddULMEHTOB HOCTMPOBKA MPOM3BOAMTCS MPU U3MEHEHUN 3HaYeHuW
nporpaMMupyembix napameTpos B rpynne LALA.

AY N
Ons goctyna k rpynne criefyeT OgHOBPEMEHHO HaxaTb KHOMKU IE + IZ + ™. u ynepxusath

N
po nosienenusi PASS. Kronkamn L™ n [V yerarosuts kop (Y.
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E.8.3 MNocne Habopa koga HaxaTb IE

E.8.4 [nsa toctnposku BY1 kHonkamm IE 7 ’g BblOpaTh NapameTp «KoathdULNEHT IOCTUPOBKU
MVUHUManbHON rpaHuLbl BbIXOAHOTO curHana ans UAM 1» ¢ -0, NameHsa 3HadeHne napametpa,
[o6uTtbes, YTobbl NOKa3aHUs BONbTMETPA PaBHSAMMUCH:!

- 2,0 B npu toctnposke LIAIM oT 4 go 20 MA;

— 0,0 B npu toctnposke LJAM ot 0 go 10 B.

HaxaTb KHONKy ™ Ha LMY otobpasutcs napameTtp «KoadpdUUMEHT HOCTUPOBKM
MaKCUMarbHOMN rpaHuLIbl BbIXOAHOTo curHana ans LAM 1» ¢ (- £,

E.8.5 MaveHas 3HadveHne napameTpa ¢ {- {, [o6WUTbCA, 4TOGLI MOKasaHUA BONbTMETPa
paBHSINUCh!

- 10,0 B npu toctmnpoBke LIAM oT 4 go 20 mMA;

- 10,0 B npu toctuposke LIAIM ot 0 go 10 B.

HaxaTtb KHonKy il

E.8.6 [ns toctupoBkm BY2 BbINnonHUTL AencTBusi, onncaHHele B n.n. E.8.2 — E.8.5, nogobpas
COOTBETCTBEHHO 3HayeHusi napameTpoB «KoadpuUMEHT HOCTUPOBKA MUHUMANbHOM rpaHuLbl
BbixogHoro curHana ana UAM 2» — ¢ 2-0, «KoadhduumeHT ICTUPOBKM MakCMMarnbHOW rpaHuLibl
BbIXoAHOTro curHana ans LLAM 2» — ¢ 2- .

nPar.
E.8.7 [ns BbixoAa 13 pexvma IoCTUPOBKN YAepPXNBaThL KHOMKY I: B TeueHue 6 c.
OTKnouNTL NUTaHNe npubopa 1 oTKNIYUTL 06opynoBaHKe.
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OBEH TPM210

P3003 P3003
PucyHok E.6 — NogknioyeHne BY1 PucyHok E.7 — NopknioyeHne BY2
T™™MNa «Y» T™™MNa «Y»
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