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Mpeaynpexaarowme coodLeHUnA
B naHHoMm PYKOBOACTBE NPUMEHSATCA creayoline npegynpexaeHus:

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

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

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

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

Heb b

OrpaHMHeHwe OTBETCTBEHHOCTHU

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




BBepeHune

HacTosiee PykoBOACTBO MO 3KcniyaTauuu npefHasHavyeHo Ans 03HakoMneHus obcnyxuBalollero nepcoHana c
YCTPOWCTBOM, NMPUHLIMMOM [ENACTBUS, KOHCTPYKLMEN, TEXHUYECKOW IKCrnyaTauuein n obcnyxumBaHMeM mamepuTens
MW AO-perynstopa AByxkaHanbHoro TPM212, B aanbHeLLeM No TEKCTY UMeHyeMoro «npubop» nnu « TPM212».

MogkntoyeHue, perynmpoBeka n TeXOGCJ‘Iy)KVIBaHVIe npmﬁopa AOOJKHbI NPOM3BOAUTLCA TOJTbKO KBaJ'IVId)VILlVIpOBaHHbIMI/I
cneunanucTamMmu nocrie nNpoYTeHMA HacTosALWEero pykoBoAcCTBa Mo SKcniyataumu.

|_|pl460p N3roTaBMMBaAETCA B pa3nNyHbIX MO,D,I/ICbI/IKaLI,I/IﬂX, 3aLLIMCprBaHHbIX B KOZie NOJTHOro yCrioBHOIMo 0603HaveHus.

Tun kopnyca: MpuGop TPM212 - X. X X

H — kopnyc HacTeHHOro KpenneHus;
H2 — kopnyc HacTeHHOro KpenneHus;
LLI1 — KOpMyC LYATOBOrO KpemnmneHust; Tun xopnyca
LLI2 — KopnyC WMTOBOrO KpenneHus. T BY 1
1N BCTPOEHHOIO
Tun BcTpoeHHoro BY1(2): P
P — KOoHTaKTbl 3N1eKTpOMarHUTHOro pene;
P P Tun BcTpoeHHoro BY 2
K — OnTonapa TpaH3uctopHas n-p-n-tuna;
T — BbIxoa Ans yrpaBneHusi BHELWHUM TBEPAOTESbHLIM perne;
C — OnTtonapa cMMUCTOPHas;

W — LATT «napameTp — TOK»;
Y — AT «napameTp — HanpsikeHue».

Mpumep 3anucu o6o3Ha4eHVst Nprbopa B JOKyMeEHTaLMM ApYroii NPoayKLWK, rAe OH MOXET BblTb NPUMEHeH:
Wameputens NUO-perynatop aByxkaHanbHbii TPM212-H.PU TY 4217-026-46526536-2011.



Ucnonb3yemble abbpeBmaTypbl

BY — BbIxogHOE YCTPOWNCTBO
WM — ncnonHuTenbHbIi MexaHnam

HCX — HoMMHanbHas cTaTnyeckas xapakTepucTuka

MWUA — nponopunoHanbHO-UHTerpanbHo-aAnddepeHUmanbHbIN (3aKoH UNu perynsatop)
TN — npeo6pasoBaternb TEPMO3NEKTPUYECKUIA (TEpMOnapa)

TC — Tepmonpeobpa3soBaTenb CONPOTUBNEHNS

TY — TexHn4eckne ycrnosmsi

LIAN — undpoaHanorosbivi npeobpasoBaTenb

PV — namepsiemasn sennuunHa (process value)

SP — ycTaBka perynsatopa (set point)

LBA — TpeBora obpbiBa koHTYypa (loop break alarm)

CootBeTcTBUE CUMBOJIOB Ha LIU
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1 HasHauyeHue n pyHKUUMU

Mpunbop npeaHasHayeH ANs U3MEPEeHUs U aBTOMATMYECKOro perynmpoBaHus TemnepaTtypbl (Mpy UCMonb3oBaHUN B
kayectBe gatuukoB TC umm TI), a Tawke Apyrnx U3NYECKUX NapameTpoB, 3HAYEHWE KOTOPbIX MOXET ObiTb
npeobpa3oBaHO AaTyMkamMu B YHUULMPOBAHHbLIA CUrHanm MOCTOSIHHOMO TOoka WM HanpsbkeHus. MHdopmaums o
nobom 13 U3MepeHHbIX U3NYeckux napameTpoB OTobpaxaeTcsi B UMPPOBOM BUAE Ha BCTPOEHHOM
yeTblpexpaspsgHom LIN.
Mpu6op cootetcTByeT MOCT P 52931-2008 1 OTHOCKTCS K M3AENWSIM rOCYAAaPCTBEHHOW CUCTEMbI MPOMbILUIIEHHbIX
nprbopoB 1 cpecTB aBTOMaTU3aLMK.
Mpubop 3apervcTpupoBaH B l0cynapCTBEHHOM peecTpe CPeacTB U3MEPEHUIA.
Mpun6op MoxeT BbITb NPUMEHEH Ha NPOMbILLNEHHbIX 06bekTax, MOAKOHTPONbHbLIX PocTexHaasopy.
Mpun6op No3BonsieT BLINOMHSATL crieayoLmne yHKUUM:
* U3MepeHue Temnepatypbl U Apyrnx prUanyeckux BENUYMH (OaBneHus, BNaXKHOCTW, pacxoaa, YpoBHS U T. M.) B
[BYX Pa3nu4YHbIX TOUYKax C MOMOLLbIO AaTUVKOB;
* 06paboTKy BXOAHbIX CUrHAmNOoB:
— LUmdpoByIO MUNBLTPALMIO U KOPPEKLMIO;
— MacwTabrpoBaHme yHUULIMPOBaHHOTO curHana ans otobpaxenns Ha LI dusnyeckon BennymHbl;
— BbIYMCIIEHNE U MHOMKALMIO KBaZpaTHOTO KOPHS U3 U3MEPSIEMOA BENUYUHDI;
— BblYMCIIEHNE Pa3HOCTU, CYMMbI, OTHOLLEHUS 1 KOPHS U3 Pa3HOCTU ABYX N3MePSeMbIX BEMYMH.
* MAO-perynupoBaHne N3MEPEHHON NN BbIYUCIIEHHON BENUYUHBI B CUCTEME C 3aNOPHO-PErynMpyoLLIMM Unm
TPEXXOAOBbIM KnanaHoM B aBTOMaTU4eCKoM, Py4YHOM M AUCTaHLMOHHOM pexuMax;
* KOPPEKLIMIO YCTaBKM perynstopa B 3aBUCUMMOCTH OT BHELLHero napamerpa;
« aBTOHacTpoiky NMUIO-perynatopa Ha o6bekTe;
* IUCTaHLMOHHOE yNpaBrieHne NpoLeccoM perynmpoBaHust (3anyck/ocTaHoBKa);
* onpeaeneHve aBapunHoON cuTyaumm (owmnbkn Ha Bxoge, oOpbiB B KOHTYpe perynmpoBaHus);
* perucTpaumio AaHHbIX Ha MK 1 koHdurypmposaHue npubopa c komnbloTepa Yepes uHTepdeiic RS-485.



2 TexHunyeckune XapakTepuUCTUKMN U ycrioBus 3Kcnnyartauuu

2.1 TexHMYECKME XapaKTEPUCTUKH

Tabnuua 2.1 — XapaktepucTuku npubopa

HaumeHoBaHue

3HauyeHue
[nana3oH nepemMeHHOro HanpsKEHUs NUTaHWS Ans BCex
TUMNOB KOPMYCOB:
* HanpshkeHne 90...264 B
* yacToTa 47...63 Ty

MoTpebnsiemasi MOLLHOCTb (A5 NpUGopoB ¢
nepemMeHHbIM HanpsXKeHUEM NMUTaHWUS)

He 6onee 6 BA

KonunyecTtBo KkaHanos

2

OCHOBH

Bpems onpoca Bxoga

He 6onee 1 ¢

[Mpenen ocHoBHOW NpuBEAEHHOM NOrPELLHOCTH Npun
n3mMepeHum:

* TepMomMeTpamMm conpoTuBneHns
* ANgA OoCTalibHbIX BUOOB CUrHanoB

+0,25 %
+0,5%

BxogHoe conpoTuBneHwe npubopa npy NoaKntoyYeHnm
MCTOYHMKA YHUDMUMPOBAHHOTO CUrHana:

* ToKa (Npy NOAKMIOYEHUN BHELLIHETO NPELM3NOHHOTO
pesucTopa)

* HanpshxeHunsa

1000m +0,1 %

He meHee 100 KOm




Mpopomkenue Tabnuubi 2.1

HaunmeHoBaHue 3HauyeHue
[lononHuTenbHbLIN BXoA
BxonHoe conpoTvBeneHue npubopa npu NoaKIo4YeHUn
VCTOYHMKA YHUDULMPOBAHHOTO CUrHana:
* «3aMKHYTO» o1 0 oo 1 kOm

* «Pa3OMKHYTO»

6onee 100 kOMm

XapaKTepMCTVIKM Kopnyca

CreneHb 3aLmnThl KOprnyca:
* HacTeHHbIn H
* HaCTEeHHbI H2
* wutosble W1, W2 (co cTopoHbI NuLEeBon NaHenu)

P44
IP20
IP54

[abapuTHble pa3mepbl Npubopa:
* HacTeHHbIn H
* HacTeHHbIN H2
* wmTosow L1
* wmToBow L2

(130 x 105 x 65) £ 1 Mm
(150 x 105 x 35) £ 1 Mm
(96 x 96 x 70) = 1 Mm
(96 x 48 x 100) + 1 MM

Macca npubopa

He 6onee 0,5 kr

CpenHuin cpok cryx6bl

8 net

WUHTepdelic cBA3n

Tun nHTepdenca
CKopocTb nepegayv faHHbIX

RS-485
2,4;4.,8;9,6; 14,4; 19,2; 28,8; 38,4; 57,6; 115,2 kbut/c

1




Mpopomkenue Tabnuubi 2.1

HaunmeHoBaHue

3HauyeHue

Tun kabens

Tun npoTokorna nepefayu AaHHbIX

OKpaHupoBaHHas BUTas napa

OBEH, Modbus RTU (Slave), Modbus ASCII (Slave)

Ta6nuua 2.2 — [laT4ukun 1 BXOAHbIE CUTHanbI

[aTyMK UM BXOOQHOM curHan

[Orana3oH namepeHumn

3HaueHue eaMHNLbI

Mpepen ocHoBHOM

MnagLwero paspsaga* npuBeaeHHON
NMOrpeLHoCTH,
TC u TN no FOCT 6651-2009
Cu 50 (o = 0,00426 °C-1)** -50...+200 °C 0,1°C
50M (a = 0,00428 °C-1) -180...+200 °C 0,1°C
Pt 50 (a = 0,00385 °C-1) —200...+750 °C 0,1;1,0°C
500 (a =0,00391 °C-1) —240...4750 °C 0,1;1,0°C £025%
Cu 100 (a = 0,00426 °C-1) -50...+200 °C 0,1°C ’
100M (a = 0,00428 °C-1) —180...+200 °C 0,1°C
Pt 100 (a = 0,00385 °C-1) —200...+750 °C 0,1;1,0°C
1000 (a = 0,00391 °C-1) —200...+750 °C 0,1;1,0°C
HecTtaHpapTusupoBaHHble TepMmonpeobpa3oBaTenin CONnpoTUBIIEHUSA
53M (a =0,00426 °C-1) (rp. 23) -50 ... +200
0,1°C +0,25 %
460 (a = 0,00428 °C-1) (rp. 21) —200 ... +650

TepmoanekTpuyeckue npeobpasosartenu no NOCT P 8.585-2001

TXK (L)

—200...+800 °C

0,1;1,0°C

TKK (J)

—200...+1200 °C

0,1;1,0°C

+0,5% (0,25 %)

12




MpopomkeHune Tabnuubl 2.2

[aTymk unu BXoQHOW cUrHan [Orana3oH namepeHumn 3HavyeHue equHULbI MNpepen ocHoBHOW
MnagLwero paspsapa* npuBeaeHHON
MOrpeLHoCcTH,
THH (N) —200...+1300 °C 0,1;1,0°C
TXA (K) —200...+1300 °C 0,1;1,0°C
TN (S) -50...+1750 °C 0,1;1,0°C
TN (R) -50...+1750 °C 0,1;1,0°C
TMP (B) +200...+1800 °C 0,1;1,0°C
TBP (A-1) 0...+2500 °C 0,1;1,0°C
TBP (A-2) 0...+1800 °C 0,1;1,0°C
TBP (A-3) 0...+1800 °C 0,1;1,0°C
TMK (T) —250...+400 °C 0,1;1,0°C
YHudmumpoBaHHbie curHansi no NOCT 26.011-80
0..1B 0...100 % 0,1;1,0%
—-50...+50 mB 0...100 % 0,1;1,0% +0,25%
0..5mA 0...100 % 0,1;1,0%




MpopomkeHune Tabnuubl 2.2

[aTymk unu BXoQHOW cUrHan [Orana3oH namepeHumn 3HavyeHue equHULbI MNpepen ocHoBHOW
MnagLwero paspsapa* npuBeaeHHON
MOrpeLHoCcTH,
0...20 MA 0...100 % 0,1;1,0%
+0,259
4..20 MA 0...100 % 0,1;1,0% 128 %
NPUMEYAHME

m * Mpwu Temnepartype Boiwe 1000 1 Hwxe MuHyc 200 °C ueHa eguHULbl MnagLwero paspsiga pasHa 1 °C.

Rigo — Ro

=00
** KoachbmumeHT, onpeaensiemMblii no dopmyne Ry - 100 °C, rge R1go, Ro - 3HaueHMs conpotveneHns
Tepmonpeobpa3soBaTensi CONnPOTUBMNEHNS MO HOMUHAMNBbHOW CTaTUYECKOW XapaKTePUCTKE COOTBETCTBEHHO
npu 100 1 0 °C, 1 oKkpyrnsiemblii 4O NATOro 3HaKa nocne 3ansiTou.

Ta6nuua 2.3 — NMapameTpbl BCTPOEHHbIX BY

O6o3HauyeHue BY

Tvn BbIXOQHOrO 3nemMeHTa

TexHU4eckue napameTpbl

n-tuna

BY auckpeTHoro Tuna
P OnekTpomarHuTHoe pene’) Mpw HanpspkeHun ~220 B (50 nnn 60 Iy, cos(¢) > 0,4) unn
=30B.
Kopnyca H, W1, W2 Kopnyc H2
MW O-perynupoBaxune Tok He Gonee 1 A Tok He Gonee 1 A (He
MeHsieTcs)
[Byxno3ununoHHoe Tok He Gonee 8 A Tok He 6onee 3 A (MeHsieTcs)
perynuposaHue
K OnTonapa TpaH3nUCTOpHas N-p- | MocTosiHHbIN Tok He 6ornee 200 MA Npu HanpsiXkeHUn

NocTOsiHHOrO Toka He Bonee 40 B

14




MpopomkeHune Tabnuubl 2.3

O6o3HauyeHue BY Tvn BbIXOQHOIO 3rieMeHTa TexHU4eckue napameTpbl
T Bbixoa Ans ynpaeneHus BbixogHoe HanpsixeHue 4...6 B, NOCTOAHHLIV TOK He Gonee
BHELUHUM TBEPAOTENbHbIM 60 MA
pene
(o3 OnTtonapa cumucTopHasi2) Tok He 6onee 0,5 A3) Npy NepeMeHHOM HanpsHXeHUn He

Bonee 240 B (50 I'yy)

BY aHanoroBoro tuna

n LIAM «napameTp — TOK» MocTosiHHBIN TOK 4...20 MA Ha BHelLHel Harpy3ke He 6onee 1
kOM, HanpsbkeHne nuTanus 15...32 B
Yy LIAN «napameTp — MocTosiHHOe HanpsbkeHue 0...10 B Ha BHewwHel Harpyske
HanpsxeHne» 6onee 2 kOm, HanpspkeHne nuTanus 15...32 B

1) OnekTpuyeckas IPOYHOCTL perne Npu MakcumMarsbHoW Harpy3ke 106 nepeknoyeHuin.
2) XapaKkTepucTvk1 NpuBeaeHb! ANst onTonapsl, ynpasnstoLwen MOLHbIMY TUpUCTOpamu.
3) Mpu paboTe CMMUCTOPHOM ONMTONAapbl B HEMPEPBLIBHOM PEXMME TOK Harpy3ku He AOormKeH npeBbiwatb 50 MA.

2.2 YcnoBusA aKcnnyarauum

Mpubop npeaHa3HayeH ANs dKcnyaTtauum Npy crneayoLmx yCroBusix:
* 3aKpbITble B3pbiBOOe3onacHble NoMeLLeHns 6e3 arpeccuBHbBIX NapoB 1 ra3os;
* Temnepartypa okpyatoLLero Bosgyxa ot +1 go +50 °C;
* BEPXHWUI Npeaern OTHOCUTENbHON BNaXHOCTW Bo3ayxa: He Gonee 80 % npu +35 °C 1 6onee HWU3K1X
Temnepatypax 6e3 koHaeHcauuu Bnarv;
* aTMocdepHoe aasnenue ot 84 go 106,7 klMa.



Mo yCTOMYMBOCTM K 3MEKTPOMArHWTHbLIM BO3AEACTBMSIM UM MO YPOBHIO M3Ny4yaemblx paguonomex npubop
cooTBeTcTByeT obopyagoBaHuto knacca A no NOCT 51522-1999 (MOK 61326-1).

Mo ycTOAYMBOCTM K MEXaHUYECKUM BO3AECTBMAM NPU 3KCMnyaTaumy npubop CooTBETCTBYET rpynmne ucrnomnHenns N2
no MOCT P 52931-2008.

Mo yCTOMYMBOCTU K KNMMATUYECKMM BO3LEMCTBUSM NPU 3KCNnyaTaumm npubop cooTBETCTBYET rpynne ncnonHeHns B4
no MOCT P 52931-2008.

NPEAYNPEXOEHUE
Tpe6oBaHMsA B 4AaCTN BHELLUHUX BO3OENCTBYIOLLMX (haKTOPOB ABMSAOTCSH 0653aTeNbHbIMU, T. K. OTHOCATCA K
TpeboBaHunaM 6e3onacHoOCTy.

3 Mepbl 6e3onacHoCTH

OMNACHOCTb
A Ha knemmHuke npucyTCTBYET onacHoe AN XU3HU HanpsixeHue BenuyunHon 1o 250 B. Niobble
NOAKITHOYEHUS K NTPUGOPY 1 paBoTbl MO Ero TEXHUYECKOMY 0BCIYXMBaHUIO CriefyeT NPOU3BOAUTL TOMNLKO Npu
OTKIIOYEHHOM MUTaHUK npudopa.

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

Bo Bpemsi akcnnyatauuu, TEXHUYECKoro obCcnyxuBaHUsi M NMOBepku npubopa cnepyeT cobniogate TpeboBaHMsA
FOCT 12.3.019-80, «[MpaBun akcnnyaTtauuMu 3MeKTPOyCTAHOBOK noTpebuTenen» u «[MpaBun oxpaHbl Tpyaa npu
3KCMnyaTaLmm 3r1eKTPOYCTaHOBOKY.

He ponyckaeTca nonagaHwe Bnarv Ha KOHTaKTbl BbIXOQHOMO pasbeMa U BHYTPEHHWE 3NEeKTPO3NeMEHTbI anGopa.
anI60p 3anpeLleHo ncnonb3oBaTb B arpeCCMBHbLIX cpeaax ¢ coaepXXaHuem B aTMOCCbepe KWUCIOT, LLenoYer, macen
nT. n.



4 MoHTax

4.1 YcTtaHOBKa npubopa HacTeHHoro kpenneHus H

[insa ycraHoBku npubopa cnepyerT:

1. 3akpenuTb KPOHLITENH TpeMs BUHTaMn M4 x 20 Ha
NOBEPXHOCTW, NpeaHa3Ha4YeHHOW Anst yCTaHOBKM
npubopa (CM. pucyHok 4.2).

NPUMEYAHUE
BWHTbI AN KpenneHus KpoHLLUTeNHa He BXoaAT
B KOMMNMEKT NOCTaBKy.
2. auennTb KpenexHbIN Yrornok Ha 3agHen cTeHke npubopa
3a BEPXHIOK KPOMKY KPOHLLTENHa.
3. MpukpennuTb NPUGOP K KPOHLUTENHY BUHTOM U3
KOMMeKTa NocTaBKy.

[lemoHTax npubopa crnegyet npou3BoauTb B  0BpaTHOM
nopsiake.

ANPEAYNPEXOEHUE
@ MpoBoaa noaknoYarTCs NPY CHATOW KpbILLKE
npubopa. [ins yno6cTBa noaknioyeHns cneqyet

3admKCnpoBaTb OCHOBaHMe Npubopa Ha KPOHLLUTEHe
KpPeneXHbIM BUHTOM.

1)

2)

3)

PucyHok 4.1 — MoHTax npubopa HacTeHHOro
KpenneHus



Yronok

KPOHLITENH

<130

PucyHok 4.2 — Ma6aputHbie pa3mepbl kopnyca H

NPUMEYAHUE
BTynku cneayet nogpesarth B COOTBETCTBUM C AMaMeTPOM BBOAHOTO kabens.

[i]

4.2 YctaHOBKa npubopa HacTeHHoro KpenneHusa H2

[insa ycTtaHoBku npubopa cneayer:
1. MoarotoBWTb NPMBOP Kk MOHTaXYy. [ANs 3TOro cneayeTt CHATb (PUKCUPYIOLLLYIO MNaHKy (pucyHok 4.3, 2, no3. 1) n

OTCOEAVHUTbL 3MNEKTPOHHbIN Bnok (Tam xe, 2, No3. 2) OT KPOHLUTENHA (Tam Xe, 2, no3. 3).



2. Mepepn 3akpenneHneM KpoHLUTENHA Ha CTEHe CreayeT NpeaBapuTeNibHO NPONYCTUTL Kabenu BHELHUX CBA3ei
Yyepes crneumanbHoe oTBepCcTHe Ans kabenbHoro BBoda (Tam xe, 3, no3. 6). 3akpenuTb KPOHLITENH YETbIPbMSI
BUHTaMW Ha NMOBEPXHOCTY, NpefHa3Ha4YeHHo Ans ycTaHoBkM npubopa. Ha KpoHLWTeliHe nMeeTcsi BOCEMb
OTBEPCTUI ABYX TWUMOB: AN HACTEHHOTO KpenneHus (Tam xe, 3, No3. 4) 1 KpenneHns Ha CTaHaapTHBIN KPYrmbi
noApo3eTHWK ¢ AvameTpom 60 MM (Tam xe, 3, no3. 5).

NPEOYNPEXOEHUE
@ BuHTHI Ana KpenneHusa KpOHLIJTeIZHa He BXOOAT B KOMMJIEKT MOCTaBKWU.

3. BcTaBuTb anekTpoHHBbIN 6rok npubopa B crieumasnbHble nasbl (Tam xe, 3, No3. 7), pacrnonoXeHHble Ha
KPOHLUTENHE.

4. CMOHTUPOBATb BHELLHWE CBS3U C NOMOLLbIO Pa3beMHOr0 COeAMHUTENS (TaM xe, 3, No3. 8), pacrnonoXeHHOro
Ha ThINbHOV CTOPOHE 3MEKTPOHHOTO Brioka.

5. 3awenkHyTb 9NeKTPOHHbIN GI0K U KPOHLLTENH.
6. HageTb dhukcmpytoLLyto nnaHky (Tam xe, 4).
[emoHTax npubopa cneayet NpousBoanTL B 06paTHOM Nopsiake.



PucyHok 4.3 — MoHTax npu6opa HacTeHHOro ucnonHexnus H2

20



105

.
19
%/

€
e
=

PucyHok 4.4 — Ma6apuTHble pasmepbl kopnyca H2
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4.3 YctaHOBKa npubopa wutoBoro kpenneHus L1

[ns yctaHoBku npubopa cneayer:

1. MoAroToBUTL Ha LMTE yNpaBneHnst MECTO AJ1S YyCTaHOBKM
npubopa (CM. pucyHok 4.6).

2. YcTaHoBUTbL NPOKNaAKy Ha pamky npubopa ans
obecnevyeHus cteneHn 3awwmTbl IP54.

3. BcraButb npmbop B cneunansHo NoaroToBleHHoe
0TBepCTMe Ha NMLEBON NaHenu Wwura.

4. BcTaBuTb (brkcaTopbl M3 KOMMMEKTa NOCTaBku B
0TBEPCTUSI Ha GOKOBbLIX CTeHKax npuéopa.

5. C ycunuem 3aBepHyTb BUHTbI M4 x 35 13 komnnekta
MocTaBKWN B OTBEPCTUSX Kaxaoro dukcatopa Tak, YTobbl
npubop Gbin NNOTHO NPUXaT K NMUEBON NaHenu wuTa.

HemoHTaxx npubopa cnegyeT npousBoaMTb B 0BpaTHOM
nopsiake.

PucyHok 4.5 — MoHTax npubopa wutoBoro
KpenneHus
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PucyHok 4.6 — MabapuTHble pa3mepbl kopnyca L1
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Bup caagu Bup cnepeaun Bup c6oky

YnnotHexue

102 17 "

PucyHok 4.7 — NMpu6op B kopnyce L1, ycTaHOBNEHHbIW B LYWAT TONLMUHON 3 MM
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4.4 YctaHOBKa npubopa wmutoBoro kpenneHus L2

[ns yctaHoBku npubopa cneayer:
1. MoAroToBUTL Ha LMTE yNpaBneHust MECTO AJ1S YyCTaHOBKM
npubopa (cM. pucyHok 4.9).
2. YcTaHoBUTb NPOKNaAKy Ha pamky npubopa ans
obecneveHns ctenexu 3awnTol IP54.
3. BcraButb npmbop B cneunanbHoO NoAroToBleHHoe
0TBEepCTMe Ha NLEBON NaHenu wura. 1)
4. BcTaBuTb (hrkcaTopbl M3 KOMMNEKTa NOCTaBku B
0TBEPCTUSI Ha GOKOBbLIX CTEHKax npuéopa.
5. C ycunuem 3aBepHyTb BUHTbI M4 x 35 13 komnnekta
MocTaBKWN B OTBEPCTUSX Kax/aoro dumkcatopa Tak, YTobbl
npubop Gbin NNOTHO NPUXaT K NMUEBOI NaHenu wuTa.
[emoHTax npubopa crnepgyeT npousBoAuTb B 0GpaTHOM
nopsigke.
N

NMLEBas NaHeNb wura

Z

9
KN ukcarop

PucyHok 4.8 — MoHTax npubopa WmMToBOro
KpenneHus

PucyHok 4.9 — NabapuTHble pa3mepbl kopnyca LLi2
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PucyHok 4.10 — Mpu6op B kopnyce LLI2, ycTaHOBNEHHbIN B WNUT TONLWMUHOW 3 MM

5 MopknioyeHune

5.1 PekomeHgauuu no NnoaKno4YeHUIo
D,J'Iﬂ obecneyeHuns HaOEeXXHOCTUN 3NEeKTPUYEeCKnX COS,D,MHeHMﬁ pekomMeHOyeTCA UCNoSb30BaTbh MeAHbIE MHOIOXWUIbHble

kabenun, KOHUbl KOTOPbIX Nepen MOAKMIOYEHWEM crieayeT TLWATEeNbHO 3a4uCTWUTb, 3anyauTb MM UCMONb30BaTb
KabenbHble HaKoOHEYHVKN. TpeboBaHMsA kK cedeHnsIM xun kabenen ykasaHbl Ha pucyHke 5.1.
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HaKOHEYHUK

0,2...1,5 Mm? ! 0,2...1,5 mMm?

2
L, 05..15mm .
= = =
v
X=7..8Mm
1) OBHOXUMBHBIN 2) MHOTOXWIbHBI 3) MHOTOXMNbHbIN
kabenb kabenb kabenb C HaKOHEYHMKOM

PucyHok 5.1 — Tpe6oBaHus K ce4eHUsIM Xun kabenen

O6Lwme TpeboBaHUSA K NMMHUAM COeANHEHWIA:

* BO BpeMms Npoknaaku kabenen cnegyeT BbAENUTL NUHUM CBSI3W, COeauHstoLLmMe Npubop ¢ AaT4nkoM B
CaMOCTOATENbHYI0 Tpaccy (MM HECKOMBKO Tpacc), pacnornaras ee (Mnn Ux) oTAenbHO OT CUIOBbIX kabenen, a
Takke oT kabenen, co3natoLLmMX BbICOKOYACTOTHBIE Y UMMYSbCHBIE MOMEXU;

* AN 3aLMTbl BXOAOB Nprbopa OT BAMSIHWS MPOMBILLTIEHHBIX AIEKTPOMArHUTHBLIX MOMEX NUHUM CBSI3N npubopa ¢
[aTYMKOM CrieayeT aKkpaHMpoBaThb. B kayecTse akpaHOB MOTyT BbiTb MCMOSb30BaHbI Kak creuuansHble kabenm ¢
3KpaHUPYOLLMMI ONNIETKAMM, TaK U 3a3eMIIEHHbIe CTanbHble TPYObl NoaxoasLero anamerpa. JkpaHbl kabenei
C 3KPaHMPYIOLLMMM OMNSieTKamu Crieqyet NoAKIoYMTL K KOHTaKTY (hyHKLMOHanbHoro 3asemnenus (FE) B uute
ynpaBneHus;

* criegyeT ycTaHaBnmBaTh (UNLTPbI CETEBLIX MOMEX B NIMHUSX NUTaHUs npubopa;

* crieflyeT yCTaHaBN1BaTh UCKporacsiLime UnsTpbl B MMHUAX KOMMYTaLMK CUITIOBOrO 060pyL0BaHMS.
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MoHTupysi cuctemy, B koTopoit paGotaeT npuGop, crepyeT yyuTbiBaTb Mpasuna opraHusaumm 3ddeKkTMBHOrO
3a3eMIeHus:

* BCe 3a3eMIIsioLLye NHUM NpOoKafbliBaTh MO CXeme «3Be3fa» ¢ oGecneyeHneM XopoLLIero KoHTaKkTa ¢

3a3eMnsemMbIM ANIEMEHTOM;

* BCe 3a3eMnsioLme Lienm AomkHbl ObiTb BbINOMHEHbI NpoBoAamy HanbornbLLEero ceyeHus;

* 3anpeLyaeTcst 06beanHATL knemmy npubopa ¢ MapkupoBkoit «O6LLas» 1 3a3emnsoLWwme NUHUN.
RS-485 obecneunBaeT co3ngaHue ceTei C KONMMYECTBOM Y3roB (Todek) Ao 256 1 nepefady AaHHbIX Ha pacCcTosiHVeE A0
1200 M. B cnyyae ncnonb3oBaHWsi NOBTOpUTENEN KONMYECTBO MOAKIMIOYEHHbBIX Y3MOB U pacCTosiHWE nepeayn MoxeT

6bITb yBEnuyeHo. [ins coeanHeHnsi NpMGopoB NPUMEHSAETCA 3KpaHUpPOBaHHas BUTasi Napa NpPOBOLOB C CEYEHUEeM He
mMeHee 0,2 MM2 1 MOTrOHHOW eMKOCTbIo He 6onee 60 Nd/m.

5.2 lMepBoe BKNOYeHNE

OMACHOCTb
A Mocne pacnakoBku npubopa cnegyet yb6eanTbCs, YTO BO BPeMsi TPAHCMOPTUPOBKM Npnbop He 6bin
NOBPEXAEH.

Ecnu npnbop Haxoguncs AnutensHoe Bpemsi Npu Temnepartype Huke MuHyc 20 °C, To nepef BKIOYEHVEM W HaYanoM
paboT HeobxoauMMO BbiAepXaTb ero B MOMELLeHUM C TemnepaTypol, COOTBETCTBYOLIE paboyemy AuanasoHy, B
TeveHne 30 MUHYT.

[ns noakntoyeHns npubopa cneagyet:
1. MoaxnounTb NPUBOP K UCTOYHMKY MUTaAHUS.

BHUMAHUE
A Mepen nogaven nuTaHns Ha Npubop cneayeTt NPOBEPUTL MPaBULHOCTL MOAKMIOYEHNS HANPSHKEHNS

NUTaHNA U ero ypoBeHb.

2. MoaKnoUMTb NMUHUM CBSA3M «NPUBOP — AaTYMKN» K NEPBUYHBLIM NpeobpasoBaTensm 1 Bxogam npubopa.
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3. MopgaTtb nuTaHWe Ha npubop.
4. HactpouTb npmbop.
5. CHATb NuTaHue.

5.3 HasHayeHMe KOHTAKTOB KIleMMHMKa

1]2]3]4]s5]6]7]8]9f10]11]12]13]14]15]16
b 123123 123321[]

Cetb B A
~90_.245 B Boixon1 Bbixog2  Bxog 1 Bxon2 Rs-485

PucyHok 5.2 — HasHauyeHue KOHTakToOB knemmHuka TPM212-H, -1 v -LLj2

16]15[14]13]12]11]10] 9[8[ 7]6 5] 4 3] 2] 1
d23321 1 1231238]]

B A Cetb
Bxog 1 Bxog 2 RS-485 Bbixog 1 Bb|><o,1:|,2~90_"245l3

PucyHok 5.3 — HasHaueHue KOHTaKTOB kneMmMmHuka TPM212-H2
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5.4 NopgknioyeHue no nHtepdency RS-485
WHTepdeiic cBsi3an npedHasHaveH ANs BKOYeHUs npubopa B ceTb, OpraHM3oBaHHyl Mo craHgapty RS-485.
Wcnonb3oBaHue npubopa B cetn RS-485 nossonseT:
* cobupaTb AaHHble 06 U3MepsieMbIX BENUYMHAX U XOAe PerynnpoBaHns B CUCTEME AUCNeTYEPU3aLnY;
* YCTAHOBUTb NapameTpbl Nprubopa 1 AUCTaHUMOHHO YNPaBnsiTe C MOMOLLbIO NporpaMmbl «KoHdurypatop
TPM101 TPM2xx».

Bce npubopbl B CETU COEAUHSIIOTCS B MOCMEOOBATENbHYI LUMHY, CM. PpUCYHOK 5.4. [Insi ka4ecTBEHHOW paboTbl
npvemonepeaaTymkoB U NpeaoTBPALLEHUS BIWSIHUA NMOMEX Ha KOHLUAX NWHUM CBS3W AOMKeH BblTb cornacyrowmi
peswucTop ¢ conpoTusrneHrem 120 Om. PeancTtop cneayet noakmnoyath HENocpeACTBEHHO K knemmam npubopa.

RS-232

TPM2xx TPM138 Cum8 AC3

[ ] ] |A]B] [B]A] [B]A]
B@A A(ﬁﬁa B(ﬁ\A B/h:r.ﬁA

RS-485
PucyHok 5.4 — NMoakntoyeHne npuéopoB no cetn RS-485

MopkntodeHne npubopa k MK ocyliecTBnsieTca Yyepes agantep uHTepdeiica RS-485—-RS-232, B ka4yecTBe KOTOPOro
MoXeT 6bITb ucnonb3osaH agantep OBEH AC3, AC3-M unu agantep RS-485—USB AC4.

@ NPEAYNPEXOEHUE

Apantep uHtepdeinica OBEH copepxut cornacytolmin peanctop conpoTmreHnemM Reorn = 120 OMm.
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Ons pabotbl no uHTepdericy RS-485 cnemyeT BbINONMHUTL COOTBETCTBYIOLLME COEAMHEHWUS W 3adaTb 3HaYeHusi
napamMmeTpoB CeTu.

[insa opraHusauum obmeHa AaHHbIMU B ceTu Yepes nHTepdeiic RS-485 Heobxoamm Mactep ceTn, OCHOBHas dOyHKLMS
KOTOPOro — MHULMMPOBaTb OOMEH AaHHbIMM MexAdy oTnpaBuTenem u nonyyatenem. B kayectBe Mactepa cetn
cnepyet ucnonb3osatk MK ¢ noakntoveHHbIM agantepom OBEH unu npubopsl ¢ dyHkumen Mactepa cetn RS-485
(Hanpumep, MK 1 gp.).

Mpnbop moxeT paboTtaTb B pexume Slave no npoTtokony obmeHa AgaHHbIMM OBEH.

5.5 NMNopknrovyeHne gaTyMKoB

5.5.1 O6bwme cBeaeHus

BxogHble M3MepuTenbHble YCTPOWCTBa B MpUGOpe SIBMSAIOTCS YHMBEPCAmbHLIMU, T. €. K HUM MOXHO MOAKMoYaTh
nobble nepeuyHble NpeoBpasosaTteny (AaTyvkv) M3 nepedncneHHbIx B mabnuye 2.2. K Bxogam npubopa MOXHO
NOAKMIOYUTE OAHOBPEMEHHO [Ba AaTuMKa PasHbIX TUMOB B HOBbLIX COYETAHMSX.

BHUMAHUE

A [insa 3awuTbl BXOAHbLIX Lienei npubopa oT BO3MOXHOro Npobosi 3apsiiamy CTaTMHeCcKoro anekTpuyecTBsa,
HaKOMNEHHOT0 Ha NMUHUAX CBSI3N «NPUBOP — AaTUMKY, Nepes NOAKMIOYEHNEM K KNEMMHUKY Npubopa nx xunbl
cnepyet Ha 1-2 cekyHAbl COEAUHWUTL C BUHTOM (pyHKLMOHanbHoro 3asemnenus (FE) wuta.

Bo Bpemsi nMpoBepku MCMpaBHOCTM faTyvka W MUHWW CBSI3U CriedyeT OTKMoYUTb NpuBop OT ceTu nutanus. Ons
n3bexaHus Bbixofa nNpubopa 13 CTpos Npu «NPO3BOHKE» CBA3EN CriedyeT UCMonb30BaTb U3MepUTENbHbIE YCTPONCTBA
C HanpsbkeHneM nutaHus He 6onee 4,5 B. MNpu 6onee BLICOKVX HANPSPKEHUSX MUTAHWUSA 3TUX YCTPOMCTB OTKIIOYEHNE
naryuka ot npubopa ob6s3aTensHo.

MapamMeTpbl MUHUK coeanHeHKs Npubopa ¢ AaTYMkoM NpuBeaeHsbl B mabnuye 5.1.
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Ta6nuua 5.1 — NMapameTpbl NMHUKM CBA3M NpUbOpa ¢ AaTYUKaMm

Hanps>KeHMA NOCTOAHHOro ToKa

LnnHa nuHMit ConpotusnexHue
Twn paTumnka M. He Gonee ’ nUHUKU, OM, He WcnonHeHune nuHumn
’ Gonee
TpexnpoBogHas, NpoBoAa paBHoO
TC 100 15 ANUHBI 1 ceveHnst
TepmoanekTpoaHbIin kabenb
™m 20 100 (koMNeHcaUNOHHbIN)
YHUDULMPOBAHHBIV curHan 100 100 [IByXnpoBoaHas
NOCTOSIHHOTO TOKa
YHUULUMPOBAHHBIN CUrHan 100 5 [ByxnpoBoaHas:

O

LincppoBbie Bxoabl npuGopa pasdeneHsbl Ha rpynmnbl No YETbIpE BXOAA, rarbBaHUYECKW W30MNMPOBaHHbIE OT ApYrux
uenen. Kaxpaas rpynna BXOAOB MMEET CBOIO O6LLyt0 KnemMy nuTaHus. [uckpeTHble AaTuvku criedyeT nofkniovatb K

NPEAYNPEXAEHUE
Ha cxemax nogknioyeHns BMeCTo HoMmepa Bxofa (Bbixogda) ykasaH X (Hanpumep, X-1).

BXOJaM TONMbKO OTHOCUTENbHO KIIEMMbl MUTaHUSi BXOOOB 4151 AAaHHOMW rpynnbl.
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5.5.2 NoakntoyeHne TC no TpexnpoBOogHOM cxemMe

TC

Bxopg X-1

t,°C Bxop X-2
Bxop X-3

PucyHok 5.5 — TpexnpoBoaHas cxema nogknioyeHus TC

B npubope ncnonb3yerca TpexnpoBogHasa cxema noaknoyeHns TC.

[onyckaetcs coeanHeHve TC ¢ npuGopom Mo ABYXMPOBOAHOW IMHUM TOMbKO C 0bA3aTenbHbIM BbINOMHEHWEM
onpeaeneHHbIX YCroBuiA (CM. pasaen Huxe).

5.5.3 NopkntoyeHne TC no ABYXNpPOBOAHOWN Cxeme

CoeauHate TC ¢ npubopom NO [BYXNPOBOAHOW CXeMe crieflyeT B Chy4ae HEBO3MOXHOCTW MCMOMNb30BaHUS
TPEXMNpoBOAHOW Cxembl. Harnpumep, B cnyyae YcTaHOBKM npubopa Ha oObekTax, 0o6opyaoBaHHbIX paHee
NPOMNOXeHHBIMU ABYXMPOBOAHBIMU MOHTAXHBIMU Tpaccamm.

[na KOMneHcauuy nNapasuTHOTO COMPOTMBIEHWS NPOBOAOB
cregyer:

1. Mepen Ha4yanoM paboTbl yCTAaHOBUTL NEPEMbIYKU MEXAY
KOHTakTammn Bxog X-1 1 Bxog X-2 knemmHuka npubopa,
a ABYXNPOBOAHYO NHMIO NOAKIOYNTL, COOTBETCTBEHHO,
K KOHTakTam Bxoa X-2 n Bxog X-3.

2. MoaknoYnTb K NPOTUBOMONOXHBLIM OT NPpUGopa KoHLaM
TIMHUM CBA3UN «TepMoMeTp-Npubop» BMecto TC marasuH
COMPOTUBIIEHMI C KNaccom To4YHoCTH He Gonee 0,05
(Hanpumep, P4831).

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

t,°C

PucyHok 5.6 — [iByxnpoBoaHas cxema
noakntoyenus TC
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3. YcTaHOBWTb Ha Mara3viHe COnpoTMBIEHWI 3HaYeHNne, paBHoe conpoTueneHuto TC npu Temnepatype 0 °C (B
3aBMCMMOCTM OT TUMa AaTtyvka).

4. MNopatb NuTaHue Ha npubop.

5. Yepes 15-20 cekyHA No Noka3aHWAM LM POBOro MHAMKATOpa onpeaenuTb BEMUYNHY OTKIIOHEHNUS
Temnepatypsbl ot 0 °C.

6. BBecTu B namsATb Npubopa sHadeHne Koppekum CABUT xapakTepucTukmn 54 ! (5HZ), pasHoe no sBennunHe
nokasaHusm npubopa v B3ATOE C NPOTUBOMNOSIOKHbBIM 3HAKOM.

7. MepeBecty NpMBOpP B peXXMM U3MEPEHUS TEMNepaTypbl U y6eanTbCs, YTO ero nokasaHus pasHbl 0,0 £ 0,2 °C,
4TOGbI NPOBEPUTL NPaBUIILHOCTL 3afaHusi KOPPEKLIMN.

8. OTKNIoYNTL NUTaHNE r|p|/|60pa, OTCOeAUHUTDb JIMHUIO CBA3M OT MarasmHa COI'IpOTI/IBl'IeHVII;I W NOOKIIOYUTL ee K
TC

5.5.4 NMoakntoueHue TI

TN k npubopy cneayeT NoaknoYaTb C NOMOLLBIO CreuuarnbHbIX
KOMMEHCaLMOHHbIX (TEepMO3aneKTpoaHbIX) nNpoBOAOB,
M3rOTOBMEHHBIX M3 TEX Xe CaMblXx MaTtepuanos, 4to u TrI1.
[llonyckaeTcs  ucnonb3oBaTh NpoBoja W3  MeTannoB ¢ paGoui
TEPMOSNEKTPUHECKUMN  XapaKTepucTUKaMu,  KoTopble B Criai —
avanasoHe Temnepatyp ot 0 go 100 ° C aHanoruyHbl
XapaKkTepucTukam Matepuanos anektpogoB TIM. CoeguHss
KOMMeHcauMoHHble nposoga ¢TI u npubopom cneadyet [aT4NK
cobnopatb NOMSIPHOCTb. B cnyyae HapylueHwid  ykasdaHHbIX Temneparypel
YCINOBWI MOTYT BO3HUKaTb 3HAYUTENbHbIE MOrPELIHOCTU Mpy XO70AHOTO Cnas
M3MEpPEHUN.

m

PucyHok 5.7 — Cxema noaknoyeHus

BHUMAHUE Tepmonapbl
A Pa6ouwuii cnaii Tl gormkeH BbITb 3NeKTpUYeckn

M30MIMPOBaH OT BHeLUHero o6opynosaHus!
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B npubope npegycmMoTpeHa cxema aBTOMAaTUM4YeCcKOW KOMMeHcauuu Temnepatypbl cBobogHbix KoHuoB TI1. Odatymk
TemnepaTypbl «XONOAHOTO Cnasi» YyCTaHOBMEH PSAOM C KIeMMHUKOM npubopa.

5.5.5 MopgknioueHne aHANoOroBbIX 4aTYNKOB
MopakntoyaTtb AATYMKN MOXKHO HENOCPEACTBEHHO K BXOAHBIM KOHTakTam npubopa.

HenpaswbHO! npasuibHo!

PucyHok 5.8 — lNoakntoyeHne AaTYMKOB C BbIXOAOM B BUAE TOKa MU HanpsikeHUs

BHUMAHUE

A MopkntoyaTtb AaTymkmM ¢ BbixogoM B Buae Toka (0...5,0 MA, 0...20,0 mA unmn 4,0...20,0 mA) cnegyet Tonbko
nocre yCTaHOBKM LYHTUPYHOLLero peaunctopa ¢ conpotuenernem 100 Om (gonyck He 6onee 0,1 %),
KOTOPbIV criefyeT NOACOeAUHSATE B COOTBETCTBUM C pucyHKoM 5.10. BelBog peanctopa AomKeH 3aBoAMTLCS
C TOVi )Xe CTOPOHbI BUHTOBOW KNeMMbl, YTO U MPOBOA OT AaTtyvka. B cnyyae ncnonb3oBaHus nposoaa ¢
ceveHnem 6onee 0,35 MM, KOHeL, NPOBOAA U BbIBOZ, PE3NCTOPa CriefyeT CKpYTUTb N Cnasithb.
HeBbInonHeHne 3Toro Tpe6oBaHMA MOXET NPUBECTU K NPONafaHMIo KOHTaKTa MeXAy BbIBOAOM
pe3ncTopa U Knemmbl, 4To NoBreYeT NoBpexaeHne Bxoaa npuéopal
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PucyHok 5.9 — Cxema noAKnio4eHns akTUBHOIo PucyHok 5.10 — Cxema noaknio4eHnsi NnacCUBHOIo
AaTynKa ¢ BbIXOAOM B BUAe HanpsikeHus —50... AaTynKa ¢ TOKoBbIM BbixoAom 0...5 MA nnm 0

50 MBunn 0...1B

5.5.6 MoagknioueHne gaTynKa NnosioXXeHus

[laTymk nonoxeHusi NpeaHasHaveH Ans onpeaeneHust cTenexu
OTKPLITUSI  3aMOPHO-PETYNMPYIOLLEr0  KNanaHa, — 3afBWXKW,
wabepa M T. N. NpU  PErynNMpPOBaHWM  TEXHOINOMMYECKUX
napameTpos.

Mpubop obpabaTbiBaeT curHasbi:
* ATUYMKOB MOMOXEHNS PE3NCTUBHOIO TUNa C
conpoTtusnenvem Ao 2 kOwm;
* AaTYNKOB C TOKOBbIM Bbixoaom 0...5 MA, 0...20 MA n
4...20 MA.

[aTunK NOMOXeHUs C TOKOBbIM BbIXOAOM MNOAKMOYAETCA K

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

12
Jlatuk 13

nonoXeHus
14

PucyHok 5.11 — NMoaknioyeHne parymka
NonoXeHusi pe3aMCTUBHOro TMna

an|60py aHanorn4yHoO JaT4ymky C yHM(bMLlMpOBaHHbIM BbIXOAHbIM CUTHASIOM TOKa.

36



BHUMAHUE
B cnyyae ucrnonb3oBaHvsi 4AaTYMKOB MOMOXEHUs MoBoro Tvna fomkHa ObiTb NpoBeaeHa CoBMeCTHast
IOCTUPOBKA CUCTEMbI «4aTYUK—TIPUGOP».

5.6 NopgkntoyeHune Harpy3ku kK BY

Llenn [OMCKPETHbIX W aHanoroBbiX BbIXOAHbIX 3MEMEHTOB raflbBaHUYECKM W30MNMpoBaHbl OT cxembl npubopa.
WcknioueHune coctasnseT Boixoa T AN ynpasneHns BHELWWHUM TBEPAOTENbHbIM pene, rae ranbBaHN4eckyto 3onaumio

obecne4ynBaeT camo perne.

5.6.1 MNoakntoueHue Harpy3ku k BY Tuna P
Cxema nogkmiodeHus Harpyskv k BY tuna P npuBegeHa Ha
pucyHke 5.12.

\C Boixog X-1
Bbixog X-2

Beixog X-3

K Harpyske

PucyHok 5.12 — CxeMa noaknto4eHUsi Harpysku
k BY tTuna P
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5.6.2 NopkniovyeHune Harpysku k BY Tuna K

TpaH3ucTOpHasi onTonapa MNpUMEHsIeTCs, Kak npaBuno, Ans
YNpaBneHWs  HU3KOBOMLTHBIM ~ ANEKTPOMArHWTHbIM UK
TBepaoTenbHbiM pene (4o 50 B nocTtosiHHOro Toka). YTobbl
TPaH3NCTOP He Bbllen U3 CTpos K3-3a BGonblIOro Toka
caMouHAyKuuW, cnepyeT yctaHoBuTb avoa VD1 napannensHo
obMoTKe BHeLHero perne P1.

5.6.3 NopkniovyeHune Harpyskm Kk BY tuna T

voi[

@ Boixog X-1
Boixop X-2

1w

PucyHok 5.13 — Cxema nogknioveHus Harpy3sku
k BY1 tuna K

Bbixog «T» ncnonb3yeTca And NoAKNKYeHUA TBEepPAOTENbHbIX perne, pacCYUTaHHbIX Ha yrnpasleHne MOCTOAHHbIM

HanpsikeHueM 4...6 B ¢ Tokom ynpaeneHusi He 6onee 100 mA.

BHyTpun BbIXOJHOTO anemeHTa ycTaHaBnuBaeTcs
OorpaHN4uUTenbHbI pe3ncTop Rorp HoMuHanom 100 Om.

BbixoA BbINOMHEH HA OCHOBE TPaH3UCTOPHOrO KioYa n-p-n-tuna
N UMmeeT iBa COCTOAHUSA:

¢ 0...1 B — HM3KWI NOrMYECKUIA YPOBEHD;
*4...6 B — BbICOKWIN NOTNYECKUNIN YPOBEHb.

BHUMAHUE
A [nuHa coeauHnTenbHoro kabens mexay npubopom c
BbIxoAoM T v TBEpAOTENbHLIM pene He JorKHa

npesbiwaTh 3 M.
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1000w | BeixonX-1 J_ +
~—— Boixop X-2 TsepaoTenbHoe

+6B { Bbixoa X-3 pene

PucyHok 5.14 — CxeMa noaknto4eHUsi Harpysku
kBY TvnaT



5.6.4 NopkniovyeHune Harpysku k BY Tuna C

OnNTOCMMUCTOP BKMIOYAETCA B LENb YNpaBieHWs CUMOBOrO CUMMUCTOPa 4epe3 orpaHuuusatomii pesunctop R1.
3HayeHVe CONPOTMBNEHNS Pe3NCTOpa ornpeaenseT BenuynHa Toka ynpasneHns cumMmcTtopa.

®Pasa

R2
47..68 Om

= . I Bobixog X-1
_y'@_.— Bbixog X-2

PucyHok 5.15 — Cxema nopakntouyeHusi cunosoro cumuctopa k BY tuna C

C1
0,1 mxd x 630 B

R Harp.

OnNTOCMUCTOP MOXET TakkKe ynpaBnsTb Napon BCTPEYHO-MapannenbHo BKMOYeHHbIX TupucTopoB VS1 u VS2. [ina
npefoTBpalleHnst nNpobosi TUPUCTOPOB MW3-3a BbICOKOBOMLTHLIX CKAYKOB HAaMpshKEHUs B CETU K WX BblBOAAM
pekoMeHayeTcst noaknoyaTb unetpytouyto RC-uenoyky (R2C1).
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R2
~
47..68 OM[™

VSV T ANvs2
_§2_> — Bbixopn X-1 1 |—’ T
_ '@ |  Buixog X-2

R Harp.

C1
0,1 Mk x 630 B
N

PucyHok 5.16 — Cxema BcTpeuHo-napannenbLHOro NnoAaknio4YeHnus AByx TupucTopos k BY Tuna C
5.6.5 NopknioyeHune Harpy3ku k BY Tuna C3

Tpn ontocummuctopa no paboyum napameTpam aHanoruyHel Bbixogy C M npegHasHadeHbl ANS ynpaeneHus
TpexdasHow Harpy3Kkomn.
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J V81 ﬂm 47.680m
Bbixog 1-1 C1 0.1x630B

R2 T
Bbixoa 1-2
Bbixog 1-3 5...20 KOm
Bbixop 2-1
Bbixop 2-2
Beixoq 2:3 L C201x630B
5...20 kOm
QRS 47..680m
== C3 0.1x630B

5...20 kOm

PucyHok 5.17 — Cxema noakntouyeHusi cunosoro cumuctopa k BY tTuna C3
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5.6.6 NopkntoyeHune Harpysku k BY Tuna U

[ns pa6oTsl LIAM «napametp — Tok 4...20 MA» UCMONb3yeTCs BHELUHUIA UCTOYHUK NUTaHUS NMOCTOSIHHOO TOKa.

HomuHanbHoe  3Ha4YeHWe  HampsKeHWsl  pacCYUTbIBAETCs
cregytowm obpasom:

Un mn = 10 B + 0,02 A - Ry — MuHUManbHoe ponyctumoe
HanpskeHne UCTOYHUKa NuTaHus, B,

Un max = Un min + 2,5 B — makcumanbHoe ponyctumoe
HanpskeHUe UCTOYHMKa NuTaHus, B,

rae Ry — conpotuBnexue Harpysku LIAT, Om.

LIAN
4...20 MA

|

Bbixog X-2
Ry
Bbixog X-1|  f——F+——o-U,
1y=4...20 MA

PucyHok 5.18 — MopgknioyeHue k BY Tuna U

BHUMAHUE
BHeLUHWIA NCTOYHMK NUTaHMS 1 NpUBOpP pekoMeHayeTcs NOAKIYaTb K OAHON NUTaroLLei ceTu.

Ecnu no kakoi-nmbo npuumnHe HanpshkeHne UCTOYHUKA NMUTaHus
LIAM  npeBbiwaer pacyeTHoe 3HadeHne Un  max, TO
rnocnefoBaTeNlbHO € Harpyskoih  Heob6XOAMMO  BKIIOYUTH
OrpaHNYUTErbHbIA PE3NCTOP Rorp.

ConpotueneHne Rorp paccunTbiBaeTcs no oopmynam:

Rorp.min < Rorp < Rorp.max
(5.1)

Rorp,min =
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LA
4..20 MA

Bbixog X-2

———o+U,

g

Buixog X-1

———r——o -y,

Rop Ru

Un - Uera.x

1 Iar.max

PucyHok 5.19 — MogknioyeHune k BY Tuna c
OrpaHu4MBalOLMM PE3UCTOPOM

(5.2)



Un — Ui
Rorp,max =L (5.3)

II 1am.max

rae Rorp — HOMUHaNbHOE 3HaYeHMe orpaHMYnTenbHOro peamcropa, KOwm;

Rorp.min — MUHMMarbHOE AOMYCTUMOE 3HaYeHNE OrpaHNYUTENBHOrO peancTopa, kOwm;
Rorp.max — MakcumManbHoe JonyCTUMOe 3HaYeHVe OrpaHNYMTENBHOrO pesncTopa, kOm;
lyan.max — MakCMmanbHbI BbIxogHOW Tok LIAT, MA.

BHUMAHUE
A HanpsikeHne nctodHuka nutanus LIATM He gomxHo npesbiwaTth 36 B.

5.6.7 NoakntoyeHne Harpy3ku k BY Tuna 'y

Onsa paboTbl ¢ Harpyskoi BY tuna Y cnepyet noaknioumtb K
BHELUHEMY  WCTOYHUKY MWTaHWS  MOCTOSIHHOTO ToKa C
HanpsixeHuwem Un B AnanasoHe ot 15 go 32 B. LAN ™1 Bbixop X-3 F——————o+U;
ConpoTueneHne Harpysku Ry, nogkniouaemoit k LIAM, gomkHo 0...10 B[ ]Boon X-2 R 15...32B
6bITb He MeHee 2 KOM. I Bbixog X-1 m"—Un
BHUMAHUE
A HanpspkeHne nctouHuka nutanus LIAM He 4omxHo
npesbiwars 36 B. PucyHok 5.20 — Cxema nogknioveHUs Harpy3ku
Kk BY Tunay
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6 AkcnnyaTtauus
6.1 MpuHUKMN paboTbl

dyHKUMOHaNbHas cxema npubopa npueeaeHa Ha pucyHke 6.1.

BY1 OTKPbITb

Kno4esoe ]
R AH
nn v.... \M
@
3aKpbITb

BY2 -

KIo4yeBoe CUrHanusaunsa

TPM212 6ok 06paboTkn AaHHbIX
| T 1
| | uncpposoit |
UnbTp |—>o - |
/,_ BXOA Ll Koppekuyst perynsTop |
1 BbIMNCTINTENb |
fAatumk 1 KBazpaTHOro
KOpHs CUrHanMaupst
BbIYUCIMTEND 0 BbIX0He 33
chopmynbl 3ajaHHble
<——H BbluvCInTENs npeaens!
rpacpuk LBA - 06pbiB
yCTaBky }' B Lenm
— — perynvposanus| T
o LcppoBoit
Vel | unbTp
RaTWK 2| | gxop o] KoppeKyus
2 | [ BbrmcrnTens |
Kty | Kaaﬁgg;:oro nycK/ocTaHoBKa |
1 | perynupoBaHus I
B\ ) ___ _

-

NnonoXeHne KnanaHa

PucyHok 6.1 — ®yHKunoHanbHasa cxema npubopa



MpuBop mMMeeT ABa yHWBepcanbHbIX Bxoaa. B npouecce pabotel npubop onpalwmBaeT AaT4YMKM, BbIMUCNAET MO
NOMNyYeHHbIM AaHHBIM TEKYLUME 3HAYEHUS| M3MEPSieMblX BEMNMYMH, OTOGPaaeT UX Ha LMEPOBOM WMHAMKATOpPE W
BblJ@ET COOTBETCTBYIOLLME CUrHATbI HA BbIXOAHbIE YCTPONCTBA.

6.2 YnpaBneHue u MHAMKauumA

Ha nuueBsoii naHeny npubopa pacnonoxeHbl 311eMEHTbl MHAUKALIMM U yNpaBeHns:
* [1Ba YeTbIpexpa3psaaHblX cemmncermeHTHbIx LI;
* BOCEMb CBETOANOAOB;

* KHOMKM.
Kn.0.25,0.5 W3MEPUTENb-PErYASTOP @ € | CIIED
O cTon K1 K2 Rs cTon
O AH YCT LBA PYY4 AW
o PYY
OYCTOLBAO KI O K2 Kn. 0.25;0.5 WU3MEPUTENb-PErYNATOP @ @

A s
\Z
OKi Ok2 ORS
q‘ D OYCTOLBA OPYY
TPM212 CIMEN TPM212 [UBET] =] o [
1) 2) 3)

PucyHok 6.2 — JlluueBas naHens npu6opa ans kopnycos: 1) HacteHHoro H u wuTtoBoro L1 kpenneHus, 2)
wwutosoro L2, 3) HacteHHoro H2
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Ta6bnuua 6.1 — HasHauyeHue LA

Pexxum akcnnyartaumm

OTo6paxaemas MH¢opmauums

npu6opa BepxHuit tHAuKaTop HwxHui nHgnkaTop
Pa6ota Tekyllee 3HaveHne n3mepsiemon 3HayeHve ycTaBku
BENUYUHbI
HacTpolika HasBaHne napameTpa HacTpoWku 3HayeHve napameTpa HacTPOMKN
MeHto Hagnucb «nfnt» HasBaHue rpynnbl napameTpos
ABapus O603HayeHWe oLnGKu O603HaveHne oLnBKM

Ta6bnuua 6.2 — HasHayeHue cBeTOANOA0B

Csetogmon CocTofiHue 3HauyeHue
K1 Ceetutcst BY1 B cocTosiHumn BKITKOYEHO (Tonbko Ans BY anckpeTtHoro Tnna)
K2 Csetutca BY2 B cocTtosiHum BKITKOYEHO (Tonbko ans BY anckpeTtHoro Tmna)
YCT CeeTutcs YcTtaBka pegakTmpyercs
LBA Mwuraet OB6HapyxeH 06pbIB B Lieny perynnpoBaHns
cTon CeeTutcst Perynsitop octaHoBneH
Mwuraet OcTaHoBKa perynatopa npousoLuna us-3a asapuv LBA unu
annapaTHoM oLnGku
AH CeeTutcsa BbInonHeHne aBTOHaCTPOWKW, CBETOAMOL, OTKIHOYAETCA Npun
yAA4YHOM 3aBepLUeHnn
Mwuraet ABTOHaCTpoOViKa 3akOH4YeHa Heyaa4YHo
RS BkntoyaetcsiHa 1 ¢ Mepenaya gaHHbIX kKomnbloTepy No RS-485
PYY CeeTutca Pexum py4Horo ynpasneHusi BbIXoaHbIM curHanom M-
perynsTopa
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Ta6nuua 6.3 — HasaHaueHue KHONOK

Pexum
KHonka akcnnyaTtauumn HasnauyeHune
npubopa
Pa6ota KpaTkoe HaxaTtue:
* nepekoyeHne mexay 1 1 2 kaHanom ansi otobpaxeHus
VN3MEPEHHOro 3Ha4YeHWs 1 3HaveHns yctasku JTY;
HaxaTne > 3 c:
* BXO[, B MEHI0.
MeHio Mepexopn k HacTpolike NepBoro napametpa rpynnsl. Ecnm
ansa H2: oto6paxaetcs rpynna LuaP (LVOP), TO NpoucxoauT BbiXod 13
MEHHO.
Hactporika KpaTkoe HaxaTtue:
* NepexoA K crneayoLemy napameTpy rpynrbl
Haxatune > 3 c:
* BbIXOZ], B MEHIO K Ha3BaHuio rpynnbi.
Pa6ota YBenunyeHne/yMmeHbLLeHVEe 3HaYeHNS YCTaBKW Ha HDKHEM
nHavKaTope
ans H2: MeHto Bbi6op rpynnbl napameTpos
Hactpoiika YBenunyeHne/ymeHbLLeHVEe 3Ha4YeHNs1 NapameTpa (4ns U3MeHeHusi ¢
YCKOPEHMEM 3axaTb KHOTKY)
[ins H2 YBenuyeHne/yMmeHbLLEHVE SPKOCTU CBEYEHUS UHAMKATOPOB
ns H2:
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Mpopomkenune Tabnuubl 6.3

Pexum
KHonka aKcnnyaTauumn Ha3sHaueHue

npubopa
(Al

Kom6uHauum KHONOK Ans BxoAa B cneyunanbHble peXumbl
Mepexon K ycTaHoOBKe Kogda AocTyna

6.3 BknioyeHue un pabora

BusyanbHbIn KOHTPONb Hag paboTon BbIXOAHOrO YCTPOWCTBA criedyeT ocyulecTBnsATb no cseroamopam K1 un K2,
pacnonoxeHHbIM Ha nepegHen naHenu npubopa. B 3aBMCMMOCTM OT TuMa BbIXOAHbIX YCTPOWCTB CBETOAMOAbI
paboTatoT no-pasHomy.

[ina npubopos ¢ BY1 n BY2 auckpeTHOro Tuna CBETOAMOL CUrHanMavpyeT O COCTOSIHMM COOTBeTCTBYyioLlero BY:
CBETUTCSA — «BKITOYEHOY, HE CBETUTCS — «BbIKMIOYEHOY.

[ns npubopos ¢ BY1 aHanorosoro tuna u BY2 guckpetHoro Tuna ceeuveHune cetoamoma K2 curHanmsupyer o
cpabaTbiBaHWM YCTpOWCTBA KomnapaTtopa, a ANnUTenbHOCTb cBeyeHust ceetoanopa K1 3aBucuT OT MowHOCTM
BbIXOAHOrO curHana. lpu MuHuManbHom BbixogHom curHane 4 MA (0 B) cetoguon K1 He cBetutcs, npwu
fanbHenlWweM yBenMYeHn MOLLHOCTW CUrHana CBEeTOAMO[, HauyMHaeT MuraTb C YacTOTOW OAWMH pa3 B CeKyHay, npu
curHane 20 mA (10 B) — cBeTuTCsi HenpepbIBHO.
B panbHevilem MOXHO U3MeHWUTb pexum paboTel npubopa (cMm. pa3dern 6.4).
Bo Bpems pabotbl npnbop npoBepsieT UCNPaBHOCTb MOAKMIOYEHHBIX AaTYMKOB. ABapUAHBIMK CUTYaLUMSAMU NO BXody
cyMTaloTCs cnepyoLue:

* BbIXOZ, M3 CTPOS AaTunka (06pbIB UnK kopoTkoe 3amblkaHne TC, 06pbiB TI unu yHudrumMpoBaHHOro gaTtyumka);
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* BbIXOJ M3MEepPSIEMOW BENUYMHBI 3a AVanasoH U3MepeHus (cM. mabnuyy 2.2);

Mpwu BO3HWKHOBEHWM aBapum Mo BXoay Npubop NepexoauT B CeAytoLLee COCTOSHME:
* MUraeT CBETOAMOA KaHana, Ha KoTopoM oGHapyXeHa aBapusi;

* Ha LMPOBON MHAUKATOP BbIBOAMTCS COOOLLEHME aBapuiiHON cutyaumm (cM. MpunoxeHve
Bo3moxHble HeucrpagHOCMU U criocobbl UX yCmpaHeHus ).

* BY nepeBoguTcsa B 6e3onacHoe cocTosiHue (cM. pa3den 7.4.2.6).
NPEAYNPEXAEHUE
@ Mpnbop nHanumpyert:
* TeMnepaTypy «XOIOAHOrO crasi» — B Crly4ae KopoTKOro 3amblkanus TI1;
* 3HaYeHne HWXHero nNpeaena ananasoHa — B Cryyae KopoTKoro 3amblikaHus gatymkos 0...1 B,

3amblkaHus WwyHTa 0...5 MA, 0...20 MA unun o6pbiBa aatymkos 0...5 MA, 0...20 MA;
* 3HaYeHne cepeavHbl AnanasoHa — B Cry4ae KOpPOTKOro 3amblkaHusa gatymnka — 50 ... + 50 mB.

6.4 PerynupoBaHue

Mpnbop ocyLecTBRSET perynupoBaHve B pexumax:
* aBTOMaTUYECKUIA;
* Py4HOW;
* AUCTaHLMOHHbIN.
6.4.1 Pexxknm aBTOMaTUYECKOrO YNpaBneHUs perynsitopomM
B aBTOMaTuyeckom pexume BbIXOAHOW curHan ynpasrneHuna pacc4nTbiBaeTca camnm I'IpVIGOpOM.
[ns Hayana perynupoBaHusi cneayer:
* 3apaTb HacTpoukK npubopa,
* BbICTaBUTb 3Ha4YeHNe yCTaBKN,
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* 3aMyCTUTb PerynsTop.

[nsa sapanus ycrasku (napametp 5P) cnepyer:

1. HaxaTb v yaepkuBaTb KHOMKY [10 NOSIBNEHNS HA BEPXHEM LMPOBOM MHAMKATOPe Haanucu AEnu.

2. BbiBGpaTb KHOMKamm MeHI0 LuaP 1 HaxaTb KHOMKY

3. MNoBTOPHLIM HaXxaTnem nepewTV K pefakTMpoBaHuio ycTaBkm (cBeTuTcsa ceetoauon YCT).

4. KHonkamu . n . YCTaHOBUTb HYXXHO€ 3Ha4YeHUe yCTaBKM Ha HUXKHEM LJ,I/I(*)pOBOM VNHOWKaTOpeE, HaXkaTb

NPEAYNPEXAEHUE
@ 1. Ecnu BbIGpaH pexum nHAMKaumum no yMornJaHuto (pexxum 1), To ycTaBKy MOXHO U3MEHSATb KHOMKaMM1

17 . 6e3 nepexona B MeHHo. ﬂJ’IH 3anncu 3HavYeHnsa B NnamAaTb r|p|/|60pa cnefyet HaxaTtb

2. Pexxum pefakTMpoBaHus YCTaBKv JOCTYNEH Npu 3Ha4YeHusIx on napameTpos 45 {unm dc 53 rpynnbl
[N
3anyck 1 0CTaHOBKY MpoLiecca perynmpoBaHns MOXHO MPOU3BECTU ABYMS criocobamu:

* U3MEHeHVeM 3HaueHus napametpa r-5: ~Ln — perynatop pabotaer, 5taP — perynstop ocTaHoBIEH, CBETUTCS
ceetoanon CTOM,

* UBMEHEHWEM COCTOSIHWS KITHoYa Ha AOMONHUTENbHOM BXOAE, €CN 3aAeiiCTBOBaHa COOTBETCTBYOLAsA OYHKLMS
[I0MOMHUTENBHOIO BXOAA.
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NPEOYNPEXOEHUE

KomaHzbl OT 4OMOMHUTENBHOTO BXOAA UMELOT NPUOPUTET HaZ ynpasneHueM kHonkamu. Hanpuvep, npouecc
perynupoBaHusi NyTEM YCTAHOBKU 3HAYeHUs ~Lin B napameTpe r-5 He MOXET BbITb 3anyLLeH, eCrv Koy
Pa3OMKHYT.

6.4.2 PeXknM AMCTaHLMOHHOIO yNpaBneHUs perynsitopom

Mpu AUCTAHUMOHHOM yMpaBfieHUM perynaTtopoM Tpebyembii BbIXOLHOW CWrHam perynsitopa criedyet 3apasaTb
BPY4HYIO C MOMOLLbIO KOMMbloTEPa Yepes nHTepdenc RS-485.

YnpaBneHvie NponsBoanTCs C NOMOLLbIO ABYX ONepaTUBHbBIX NapaMeTpoB:
* r-L — nepeBop npubopa Ha BHELLUHEE ynpaBreHue, 4oMNYyCTUMbIE 3HaYeHNs:
— 0 — aBTOMaTWN4ECKNIA PEXUM YNPaBMEHNS PErynaTopoMm;
— 1 — ANCTaHLMOHHbIN pexum (ynpasneHue ¢ nomoLbto MK).
* r.olt — BbIXOAHOW CUrHan perynsitopa, 4onyCTUMbIE 3HAYEHMS:
—-1.000...+1.000 ansa npubopa c BY guckpeTHoro Tuna;
—0.000...1.000 ansa npubopa ¢ BY aHanoroeoro Tvna.

Bo Bpemsi 3anucu r-L = 1 3acBeumBaetcsi cBetoamon RS. MpuGop npekpaluaet perynmpoBaHue 1 NePexoanT B pyuHoe
ynpasneHve. HyxHoe nonoxeHve 3aABUXKU crnedyeT 3aaaBath B napameTpe r.alit no RS-485.

Ons npubopa ¢ BY auckpeTHoro Tvna B mapameTpe r. olit 3a[aloT KOMMYECTBO MPOLEHTOB, HA KOTOPOE HYXHO
NepemMecTUTb 3aABUXKY.

BHUMAHUE
A He nyTathb C nonoxeHvem, B koTopoe TpebyeTcsi yCTaHOBUTb 3aABUXKKY.
Mpwu 3anucu:

* r.olit = =1 — npuBopy NockINaeTcs KOMaHAa Ha NOMHOE 3aKPLITUE 3aLBUKKN;
*—1 < r.ollt < 0 - 3aaBuXKa 3akpbiBaeTcs Ha (r.alt - 100 %);
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* .ol = 0 — NonoXeHUe 3a[BIKKU HE UBMEHSETCS;

* 0 < r.olit <1 - 3agBuxKa oTkpbiBaeTcs Ha (.ol - 100 %);

* r.olit = 1 — npubopy nocbinaeTcs KOMaH4a Ha MOSHOe OTKPLITUE 3a4BUXKKU.
[Onsa npuGopa ¢ BY aHanoroeoro tuna B napametpe r. bt 3apatloT (B OTHOCUTENbHbLIX €AMHWLAX) MOMOXeHWe, B
KOTOpOe TpeByeTcs YCTaHOBUTL 3afBUXKKY:

* r.olit = 0.000 — NONHOCTLIO 3aKPbITA;

* .ol = 1.000 — NOMHOCTLIO OTKPLITA.

Bo Bpewms 3anucu ~-L = 0 cBeTogvon RS racHeT, ynpaBneHve Bo3Bpaliaetcs npubopy. MpubGop HauvHaeT
perynupoBaHvie B aBTOMAaTU4eCKOM PexnMe No 3afaHHbIM HacTporKam.

NPEOYNPEXOEHUE

1. MapameTpel r-L 1 r.aliE OCTYNHBI TOMNbLKO Yepes nHTepderic RS-485.

2. Bo BpeMmsi kaxaoro BKITKOUEHWs Npyubopa unu ero nepesarycke no ceT napameTp r-L NpuHMMaeT
3HauveHune 0.

3. Ansa npubopa ¢ BY AMCKPeTHOro TUna Kaxabli pas nepef 3anuckio 3HaveHus B r.olit Heobxoammo
CUMTbIBATb €ro TekyLlee 3HadeHne. Ecnm oHo He paBHo 0, TO 3anUCb HOBOTO 3HAYeHWs NapameTpa
He pekoMeHAYyeTCsl, MOCKOMbKY 3TO MOXET NPUBECTM K NOTEPE KOHTPONS Haf, pearbHbIM
NONOXEHNEM 3a[BUXKKM.

6.4.3 Pexxum py4HOro ynpaBrneHusi perynsitopom

B pexviMe pyyHOro ynpasneHus CneayeT yCTaHaBnuBaTb 3afBWKKY B HYXXHOE MOMOXEHUE C MOMOLLbIO KHOMOK Ha
nvueson naHenu npubopa.

Brokupyertcs:
* perynvpoBaHvie B aBTOMaTU4eCKOM pexume, B TOM Y1chie 3anyck/ocTaHOBKa Yepes KItoy;
* KOMaHAbl ANCTaHLUMOHHOIO ynpaeneHus no RS-485.
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[1lns BXo4a B peXuM py4HOro yrpaerneHus cregyer:
* BOMTU B MeHto npubopa,

* HaXaTb 1 yaepxusaTb KHOMKN

I'Ipm BXO4e B PeXuM py4yHOro ynpasrieHUsa 3acBevuBaeTca CBeToano PYY. 38,D,BVI)KK6 OCTaeTcd B TOM NOJIOXXEeHUU, B
KakoM OHa 6blinia Ha MOMEHT Bxoaa B pexum.

[ins npubopa ¢ ANCKPETHLIMM BbIXOAAMM Ha MHAMKaTOpax oTobpaxatoTcs cnegywouwme 3Ha4yeHus:
* C AaTYUKOM NONOXEeHUA:

— Ha BEPXHEM LM(POBOM MHAMKATOPE — 3HAYEHWE, U3MepeHHoe Ha Bxoge 1 (Fu /);
— Ha HWKHEM LUMPOBOM MHAMKATOPE — 3HAYEHME C AaTymnKka NoNoKeHUs (Pud).

+ 6e3 AaTumKa NornoXeHns:
— Ha BEpXHeM LicppoBOM MHAMKATOpE:

> 3HaueHwue, n3mepeHHoe Ha Bxoge 1 (Fu i);
o 3HadveHue ¢ BbiumcnuTens (LLPL), ecnn cnfP2 = Cntdw CALL #4rAF.

— HWXKHUIA LMPOBOIN MHAUKATOP HE 3a4EeMCTBOBaH.

VMi3ameHeHne nonoxeHust 3a0BUXKKN npoun3BOaANTCA C MOMOLLIbIO KHOMOK:

— CUrHan Ha OTKpbITUEe 3a4BUXKU;

— CUrHan Ha 3akpblTne 3aaBUXKN.

[ina npubopa ¢ aHanoroebiM BY Ha LUMpPOBbIX MHAMKaTOpPax 0TOOpaxatoTcsa creayoLme 3HaYeHns:
* Ha BepXHeM LiMPOBOM MHAMKATOPE:
— 3HayeHue, nsmepeHHoe Ha Bxoge 1 (Pu );
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— 3HaveHue ¢ Buluncnmtens (LUPL), ecrivt CnP2 = Cnbd v CALL # LrAF

* Ha HUXHEM LLI/Iq)pOBOM NHOWKATOPE — NMOJIoXKeHne 3a4BUXKN.

[ns npubopa ¢ aHanoroebiM BY kHonkamu . n crnegyeT yCcTaHaBnuBaTb Ha HUXKHEM LUMGPOBOM MHAMKATOPE
3HayeHWe, xapakTepuaylollee MonoxeHue 3aaBuxku, B AuanasoHe ot 0 go 100 %. Ha HwxHem umdpoBom
MHOuKaTope Takke OyoeT oTobpaxaTbcsi paccuyMTaHHoe nNpubopom Tekyllee MONoXeHWe 3aABWKKW. Tekyluee
NONOXeHne MOXET OTNINYATLCH OT YCTAHOBIEHHOTO, MOCKOMbLKY 3a[BUXKa HE MOXET MIHOBEHHO NPUHUMaTL 3afaHHoe
nonoxexue.

KHonkamu . n - MOXHO 3aJaTb HOBOE MOoroXXeHne 3aBWXKKU 00 TOro, Kak oHa I'Iepe|7l,ClGT B 3ajaHHOE paHee
nonoxexwue.

BleO,El N3 pexuvmMma py4yHOro ynpaelieHUA OCYLUeCTBNAEeTCA ANMUTENbHbIM HaXXaTuem KHOMKAU
racHer.

. Cetoavon PYY

I'Ipmﬁop Ha4ynHaeT paﬁOTaTb B aBTomMaTtuyeckoMm unun AOUCTAHUMOHHOM pexnme (B 3aBUCUMOCTU OT 3HayeHusa
napameTtpa "’AI_) B COOTBETCTBUN C 3ajaHHbIMU YCTaHOBKaMW.
7 HacTtpowuka

7.1 NMocnepoBaTenbHOCTb HACTPOMKU

HacTtpoiika npu6opa npefHasHayeHa Anst 3ajaHust U 3anucy HacTpauMBaeMblX NapameTpoB B SHEProHe3aBUCHMYHO
namsATb npubopa.

[lns gocTyna k napameTpam HacTpOikM CneayeT HaxaTb U yAepXuBaTb KHOMKY B TeyeHue 3 cekyHa,.
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Ecnu B TedeHne 20 cekyH BO BpeMsl HAaCTPOWKM He MPOM3BOAMTCA Onepaumii C KHoMkamu, Npubop aBToMaTUyecku
BO3BpaLLaercs k pabote.
OCHOBHblE NapameTpsl Nprbopa 06bearHEHbI B MEHIO, KOTOPOE COCTOWT U3 CrEAYHOLMX rpynm:
* LuaP — ycTaBKy NOrMYeckmx yCTPOICTB, yrpaBieHne 3anyckoM pPeryfimpoBaHist U BKIOYEHWEM aBTOHaCTPOMNKK;
* Adu — [LONOMNHUTENbHLIE HACTPOWKM PErynsaTopa;
* (nlE — napaMeTpbl HACTPOMKM BXOAO0B Npubopa (yCTaHaBMBaKOTCSA, Kak NPaBumio, OAUH pa3 Npy MOHTaxe
CcUCTEMBI);
* UALL — NapameTpbl 3aABYKKY;
* dC5F — napameTpbl ynpasneHus Havkaumeir;
* LrAF — napameTpbl Ans 3aaaHns rpadomka KOPPEKLMM YCTaBKu;
« [onn — HacTpoiika uHTepdgeica RS-485.

[ SnEnt] A JREnt] A JAEaU] B JAEnL] A,
B Adu uAlu dc5F LrAF
Y
2h CnP2 unak dCSP
30 aFF 5
* >3¢
L1

PucyHok 7.1 — HaBurauus B MeHI0 HaCTPOMNKMN

BHUMAHUE
Hosoe 3HaueHne napameTpa 3anncbiBaeTCs B NaMsTh TOMNLKO NOCHE KPaTKOBPEMEHHOIO HaXaTunst KHOMKK

, T. €. BO BpEMS Nepexoaa K CrieayroLeMy napametpy.
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B npu6ope cyLecTByeT rpynna cryxebHbix napameTpoB. [ins nepexoaa B rpynny crneayet BoINOMHATL AeACTBUS:

1. HaxaTtb komBuHaLuo KHOMoK + + W yaepxuBatb He MeHee 3 CeKyHA.
rn

N
2. Mocne Toro, Kak Ha LI,VI(*)pOBOM MHOWKaTOpE BbICBETUTCA coobLeHne u C NMOMOLLLK KHOMOK

BBecTM koA 100 v HaxaTb .
MepByto HacTpoky Npnbopa crepyeT OCyLLECTBATL CTPOro B NPUBEAEHHO HUXXeE NoCcneaoBaTeNlbHOCTY.

7.2 YcTaHOBKa napamMeTpoB BXxoaa
HacTpovikv napametpoB ans Bxoga 1 n Bxoaa 2 (ecnv oH HaCTPOEH Kak U3MepuTeNbHbI BXOA) MPOM3BOASITCA B MEHIO
Cnck.

®yHKUMA Ans Bxopa 2 3agaeTcs B MeHio Adu.

7.2.1 Kog Tna gaTtumka

Koa Tvna patumka HacTpavBaeTcsi B mapameTpax cn. & { v Cn & ans 1 M 2 BXOAOB COOTBETCTBEHHO (ecnu BXxog 2
HaCTPOEH Kak M3MepUTerbHeIit). MepeyeHb kogoB npuseaeH B MpunoxeHun Hacmpausaembie napamempsi .

NPEAYNPEXAEHUE

@ Ecnu Bxog 2 ncnonb3ayeTcs Kak u3amMepuTenbHblin (CnP2 = Cn.EQ), TUNbI 4aTYMKOB B napameTpax crt (n cntld
[IOSDKHBI BbITb YCTAHOBMEHbI Tak, 4To6bI NPUGOP M3MEPSAN OANHAKOBbIE (DM3NYECKME BENMUYMHBI M0 060MM
BXofaM, Hanpumep, k Bxogy 1 nogkntoyena TI1, a k Bxogy 2 — TC.
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7.2.2 YcTaHOBKa TOYHOCTM BbiBOA4a TeMnepartypbl

B cnyyae ncnonb3oanust TC 1 Tl MOXHO YCTAHOBUTbL XXENAEMYH TOYHOCTb OTOBPaXKeHUs1 UBMEPEHHON TemMnepaTypbl
Ha undpoBoM HAvKaTope. [ins aToro crieayeT 3agats napametp dft ! (dPED).

NPEAYNPEXOEHUE
@ B cnyyae Mcrnonb3oBaHWst 4aTYNKOB C YHUULIMPOBaHHbLIM CUTHANOM 3TOT NapameTp Ans HAaCTPONKU
HeOoCTyneH.

B cnyyae pabotbl ¢ Temneparypamu Boiwe 1000 °C pekomMeHAyeTCs ycTaHaBnMBaTh 3HaYeHne napamerpa, pasHoe 0,
¢ Temnepatypamu Hwke 1000 °C — paBHoe 1 (oTobpaxeHue 3HaYeHWsa TeMnepaTypbl Ha MHAUKATOPE C TOYHOCTLIO A0
0,1°C).

NPEAYNPEXAEHUE
@ B cnyyae ncnonb3oBaHWst 4AaTYMKOB C YHUULIMPOBAHHLIM CUTHANoOM 3T1 NapameTpbl Ans HACTPOKN
HEOCTYMHbI.

7.2.3 YcTaHOBKa Anana3oHa uamepeHus

B cny4yae mucnonb3oBaHua gaTt4ymkoB C yHI/ICbI/ILl,I/IpOBaHHbIM BbIXOAHbIM CUTHarNoM TOKa UNn Hanps>XeHua cnegyet
npoeectu HaCTpOVIKy Anana3oHa nsMepeHus, 3agaB 3Ha4eHNA napaMmeTpoB:

o dP {1 dF 2 — nonoxeHne AECATUYHON TOYKY;
e Cnl {n Cnld— HWKHAS rpaHMLa ananasoHa n3MepeHus:;
* CnH {1 CnH £ — BepxHsas rpaHuua guanasoHa usmepeHus.

[nana3soH n3MepeHna 3agaeTcs B COOTBETCTBMU C AMana3oHOM paﬁOTbI npMMeHAeMoro gaTyumka.

MpuBop ocyLuecTBnsieT NUHENHOe Npeobpa3oBaHUe BXOOHOW BENUYMHBLI B pearibHylo (DU3NYECKYI0 BENUYMHY B
COOTBETCTBUM C 3aj@HHBIM ANaNa3oHOM U3MePEHHsi No opMyre:

T:HH+IX'(H37HH) (7.1)
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npu niobbix cooTHoLeHusiX Mg v My,
rae Ix — 3HaYeHve curHana ¢ AaTyvka B OTHOCUTENbHbIX eauHuLax ananasona 0...1,000;
M1 — 3aaaHHoe Nonb3oBaTeneM 3HauyeHne HKHEN rpaHuLbl AnanasoHa usmepenus (Cnl in cnld);
Mg — 3a4aHHoe Nofb30BaTENeM 3HaYeHe BEpXHEN rpaHnLbl AnanasoHa namepenus ( cnH (n CnHo ).

MapameTp «HWXHSIA rpaHula AvanasoHa M3MepeHusi» onpefensieT, kakoe 3HayeHue U3mepsieMon BenuymHbl byaert
BbIBOAMTBLCS Ha LLMPOBOM MHAMKATOPE NPU MUHUMaIIbHOM YPOBHE CUrHana ¢ gatyuka (Hanpumep, 4 MA ans gatuunka
C BbIXOAHbBIM CUrHanom Toka 4...20 MA).

MapamMeTp «BEPXHsiIS rpaHuLa AnanasoHa U3MePeHUsi» OMNpeaersieT, Kakoe 3HaueHne U3MepsieMol BENMUKHbI Byaet
BbIBOAUTLCA Ha LMMPOBOM MHAMKATOPE NPU MakCMManbHOM YpPOBHE CurHana c gatdvka (Hanpumep, 20 MA ans
[aTynka C BbIXOAHBIM curHanom Toka 4...20 MA unu 1 B ansa gatynka ¢ BbIXOAHBIM cUrHanom Hanpsixenust 0...1 B).

I'IapameTp «MOonoXxeHue ,CleCﬂTI/IHHOIZ TOYKM» onpependaeT KonnM4ecTBO 3HAKOB Mocne 3ansaTou, KOTOpoe 6y,qu
BbIBOOUTbLCA Ha Lll/l(i)pOBOM nHaukartope. 3HayeHve napameTpa BnudaeT Ha 0T06pa)KeHv|e MBMepeHHOIZ BENUYUHbI U
OCTarnbHbIX NAapaMeTpoB, UMEKLLNX Te Xe eJUHUL bl UBMEPEHUA.

NPEQYNPEXOEHUE
@ [nsi nony4eHusi 6onee BbICOKON pa3speLuatoLLeli CnocOGHOCTM cneayeT ycTaHaBnvBaTh borbluee 3HaveHne
dP {(dP2). Hanpumep, npu ucnonb3oBaHum aatynka AaBneHus ¢ auanasoHom 0-15 atmocdep 1 BbIXOAHLIM
curHanom Toka ot 0 o 20 MA HaunydLwme pesynbTaTtbl MOryT ObiTb MOMYyYeHbl CO CEAYIOWUMU 3HAYEHUAMMN
napametpos: (n-L {({n-L2) = 0,00 n Cn-H {(Cn-H2) = 15,00 npu 4P | (dP2) = 2.

BHUMAHUE
A 1. Ons gatuunkos TC u TI napametp 4P no ymonyaHuio paseH 1 1 He U3MEHsIeTCS.

2. 3a kaxabIM TUMOM [aTyrKka B naMaT npubopa coxpaHseTcsi onpefeneHHoe 3Ha4yeHve napameTpa
dF MoaTomy, Hanpumep, Npy 3aMeHe AaTumka (M3MEHEHUM NapameTpa «TUMN AaTynkar) ¢
YHUPULMPOBAHHbLIM CUrHANIOM C YCTaHOBMEHHbIM 3HaveHnem 4P = 0 Ha aatyuk TC (y KOTOporo no
ymornuaHuto df = {) s3HaueHue dP aBToMaTn4ecky U3MeHUTCS. Takke U3MEHSITCS 3HAUYEHUS YCTaBKU 1
LpYrux napameTpoB, 3aBUCALLMX OT df] T. e. B HaLeM npumepe: npu d” = 0 ycTaBka paBHa,
Hanpumep, 1000, To npu dP = 1 oHa cTaHeT 100,0.
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7.2.4 BbluncneHuve KBagpaTHOro KOpHs
[nsi BKIIOYEHUS BbIMUCTIEHNS! KBAAPATHOTO KOPHSI CriedyeT YCTaHOBUTL 3HaveHue on B napametp 59- {(59-2).

ﬂﬂﬂ paGOTbI C Aatyukamu, yHI/IC')I/ILl,I/IpOBaHHbII/I BbIXO,ElHOI/I CUrHan KOTOpbIX NnponopuuoHaneH Kkeagpary M3MepﬂeMOVI
BENUYUHbI, UCNONb3yeTca beHKLl,I/IFI BbIl4YUCIIEHUA KBA4PATHOIO KOPHA, KOTOpPas BKIKOYaeTCA NporpaMmmMHbIM NMyTeMm.

BbluncneHve KkBagpaTHOro KOPHS C y4ETOM HacTpoek MacLuTabupoBaHUsi MPOUCXOANT NO cnepytoLen oopmyne:

T =y + I (11, — I1,,) (72)

rae x — 3Ha4YeHWe curHana ¢ gatdvka B OTHOCUTENbHBIX eanHuuax guanasona ot 0 go 1,000;
M1 — 3a4aHHOE 3HaYeHMe HUXKHEN rpaHuLibl AnanasoHa usmepenus (cnl f Cnld);
Mg — 3apaHHOe 3HaYeHne BEPXHEN rpaHuLbl AranasoHa uameperust (CnH i, CnHE).

BHUMAHUE

A ﬂ,aHHaﬂ hYHKUMS U BBIMUCTIUTENb HE3aBUCHUMBI APYT OT Apyra. [03ToMy, ecinu, Hanpumep, yCTaHOBNEHO
58 1(58-2) = an, BbIMMCNMTEND B KauecTse PV1 (PV2) GyaeT ncnonb3osarb 3HadeHWe, BbIYUCIEHHOE MO
npviBeAeHHON Bbile dhopmyne.

7.2.5 KoppeKkuus nuameputenbHOW XxapakTepUCcTUKK AaTymka

N3amepeHHoe npuBopom 3HauyeHue criedyerT OTKOPPEKTUPOBaTb Afsl YCTPAHEHWUSt HavasibHOW  MOrpeLuHocTy
npeobpa3oBaHnsi BXOAHbLIX CUTHASOB W MOrpeLHOCTe, BHOCUMbIX COeAUHMTENbHBIMK NpoBoaamu. B npubope ectb
[Ba TUNa KoppeKLnu, NO3BONSIOLLME OCYLLECTBNSATL CABUM UMW HAKIOH XapakTEPUCTUKM Ha 3aAaHHYI0 BENUYUHY.
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BHUMAHUE

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

CAaBUr xapakTepucTUKN NMPUMeEHSIeTCS:

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

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

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

MapameTp 5H ponyckaeTcs M3MeHsATb B AManasoHe OT MUHYC
50,0 go +50,0 °C ans TemnepatypHbix gatymkos (TC u TI1), ot
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PucyHok 7.2 — Koppekuus «casur
XapaKTepuCTUKU»



MuHyc 500 go +500 °C — ans 4aTtynkoB € YHUULMPOBAHHBIM CUFHANOM TOKa U HanpsiXeHust.

M3MeHeHVe HakMoHa XapaKTepUCTUKW OCYLLECTBNSETCA MyTem
YMHOXEHUSI U3MEPEHHOW (M CKOPPEKTUPOBAHHOW «CABUIOMY,
€Cnn 3Ta Koppekuusi Heo6xoamMma) BENMUMHbBI Ha NOMPaBOYHbIi
KoabbuumeHT B. 3HauyeHne B 3agaeTcs napameTpom Fii.

MpuMep M3MeHeHUs1 HaKIoHa U3MepUTENbHON XapakTepPUCTUKM
rpacpmyeckun NnpeacTaBneH Ha pucyHke 7.3.

[aHHbIi BUA KOPPEKUMM UCronb3yeTcs, kak npasumno, Ans
KOMMEHcaLuMn MorpelHocTell cammx AaTyYMKoB (Hanpumep, B
crnyyae OTknoHeHus y TC napameTrpa o OT CTaHOapTHOroO
3HAYEHWs1) UMW  MOrPeLIHOCTEN, CBSI3aHHbIX C  pa3bpocom
COMPOTUBIIEHVIA LUYHTUPYIOLWMX pPe3ncTopoB (nNpu pabote cC
npeo6pa3oBaTensiM1, BbIXOAHbIM CUTHANIOM KOTOPbIX SIBISIETCS
TOK).

3HayeHne nonpaBoyHOro koaddpuumeHTa B 3agaeTcs B
6e3pa3mepHbIX eguHuuax B auana3oHe ot 0,500 go 2,000 u
nepeq ycTaHOBKOW onpefensieTcs no popmyne:

HC}JaKT
ﬂ - [Mism

T,°C

100 /
6ea koppekLym //
80
/
60
//

40 C KOppexuuen

V/ T=Tya-B
P

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

PucyHok 7.3 — KoppeKkuus «HaknoH
XapaKTepuUCTUKU»

(7.3)

rae Ngpakr — PakTMHEcKoe 3HaYeHNe KOHTPOMMPYEMOW BXOAHON BENUYMHBI;

Muam — U3MEPEHHOE NPUBOPOM 3HAYEHUE TOM XKEe BENUYMHBI.

Onpeaenuts HeoBXoANMOCTL BBEAEHUS MONPaBOYHOTO Ko3dhrUMeHTa MOXKHO, U3MEPUB MakCUMaribHOe Unu Gnvakoe
K HEMY 3Ha4eHve napameTpa, rae OTKINOHEHWE HaKNoHa U3MEPUTESIbHOI XapakTepucTukv Hambornee 3ameTHO.
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7.2.6 YcTtaHOBKa napamMeTpoB undpoBoro unsrpa

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

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

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

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

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

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

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

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

nogasnseT Wymbl.

7.3 YcTaHOBKa napamMeTpoB fnpouecca perynmpoBaHusi

MapameTpbl NpoLecca perynnpoBaHns HacTPanBaloTCs B MEHIO Adw.
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7.3.1 NMapameTpbl Bbluncnutens

BbluncnnTenb pacumTbIBAET PUNYECKYHO BENMYMHY MO OAHOMY WS HECKOMBKUM BXOAHBLIM 3Ha4YeHusiM. B npubope k
BbIYUCTIUTENMIO MOXHO MOAKMIOYUTL TOMBbKO ABa WCTOMHUKA AaHHbIX, KOTOPbIMU SIBMSOTCS COBCTBEHHbIE BXOAb

npubopa. Bblumcnutenb XecTko CBA3aH C perynstopom. BxogHbiM napametpom ans MWO-perynsitopa cnyxat
[aHHble C BbIXoAa BbYUCIUTENS.

MpuBop ¢ yHKUMEN BBIYUCTIUTENS NO3BOMNSET peanu3oBaTb Hambonee pacnpocTpaHeHHbIe 3a4aun, Hanpumep:

* perynmpoBaHue COOTHOLLEeHNA (I/ICI'IOJ'IbSyFl onepauuio BblYUCIEHUA OTHOLLEHUA C n6bIMK KOSd)(*)VILlI/IeHTaMI/I
K1, K2),

* BbIYMCNEHWE W PErynnpoBaHne pasHOCTU ABYX BETMYMH (MCNOMb3ysi OnepaLuio BbIYUCIIEHUS
cpedHeB3BeLLEHHOM CyMMbl, K1 =1, K2 = —1),
* perynupoBaHue 1 n3amepeHne pacxoaa ¢ NoMoLLbio Avadparm, conen unm Tpybok BHTYpM (MCnonbays
onepauumio BbIYUCNEHNS KOPHS U3 CpeiHeB3BELLEHHON CyMMbl € koadduumeHTamm K1, K2).
Ecnu Ha Bxog 2 HasHaveHa hyHKUUS M3MepuTenbHoro Bxoga (cnPf = (n EZ), To Npubop aBTOMATUYECKU HaYMHaeT
perynupoBaHu1e BENMUMHbI, BbIYUCMIEHHO N3 3HAaYeHUI, N3MEPEHHbIX Ha Bxoaax npubopa, no 3agaHHomn hopmyrne.
dopmyna BbluncnuTens soibupaercs B napamerpe LALL:
* A5UR - cpepHeBaBeweHHas cymma (K1 x PV1 + K2 x PV2);
K1 x PV1

* ~At — oTHoweHne K2 x PV2;

* 59P, — KopeHb 13 cpeHEB3BELLEHHON CYyMMbI: VK1 +PV1+K2- PV2 e
— PV1- BenuunHa, namepeHHasi Ha Bxoge 1;
— PV2 — BenuuunHa, nsmepeHHas Ha Bxoge 2;
— K1, K2 — BecoBble koadhdumumneHTsl Bxoga 1 1 Bxoga 2.

« LrAF — koppekuus ycTasku (cM. pasden 7.3.2).

BecoBble KoadhULIMEHTbI BXOAOB yCTaHaenvearoTcs B napameTpe HPu { (FPucd) B ananasoHe ot 19,99 no 99,99.
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NPEAYNPEXAOEHUE
Ecnu (nP2# Cn.tZ, napameTpbl AN HACTPOMKM HEOOCTYMHBI.

1. 3HaueHue HPuc He pomkHo 6biTb pasHo 0 npu LALL = AL, Haye Ha uMdpoBom nHauKaTope Gyaer
Bbl4ABaTbCS OLWINGKA BLIYUCTIEHMSI.

2. Mpw paboTe ¢ BbIMUCTIMTENEM NPU Pa3NUYHbIX 3HaueHusx dPe {n dPtE (dP {n dPF) sHaueHve ¢
BbIYMCIIMTENSI OTOBPaXaeTca Ha LIMGPOBOM UHOMKATOPE C TOYHOCTLIO, ONpeaerieHHON B napameTpe
dPe {(dP ).

BHUMAHUE
A

7.3.2 NapameTpbl rpacdmka KOppeKLn yCTaBKu

B psge cnyyaes TpebyeTcs, YTOOblI ycTaBka He SIBMSNach KOHCTAHTOWM, a M3MeHsiNach B 3aBUCUMOCTU OT KaKoro-To
BHelWHero napametpa. Hanpumep, B cucTemax OTOMMeHWs Temnepatypa TENIOHOCWUTENst JOMKHA MEHSTbCA B
3aBMCKMMOCTU OT TEMNepaTypbl HAPYXXHOro Bo3ayxa. [1ns pelleHns aTon 3agayv B npubope BBeAEH rpadmk KOppekLmmn
YCTaBKM, KOTOPbIN NPeAcTaBnseT coboi 3aBUCUMOCTb KOPPEKTUPYIOLLIErO 3HAYEHWS YCTaBKU OT BHELLHero napameTpa.
[ns rpacuka MoxHo 3aaatb A0 10 y3MoBbIX TOYEK, KOTOpPblE aBTOMAaTUYECKN COEAUHSIOTCA OTpe3kaMu B MOMaHyio
nuHKMI0. B KayecTBe BHeLLHero nmapameTpa Wcrosb3yeTcsi BennuuHa, usmMepeHHasi Ha Bxoge 2. B npouecce paboTbl
BbIYMUCIIEHHOE MO rpadhuKy KoppekTupylollee 3HadeHve npubaBnsieTcst K ycTaBke, U npuGop GyaeT nopaepxusatb
BMECTO XeCTKO 3a4aHHON YCTaBK1 CKOPPEKTUPOBAHHOE Mo rpacvky 3HaveHue:

YcTaBka koHe4YHas = 3aaaHHasn yctaBka (SP) + KoppekTupytoulee 3HauyeHue yctaBku (SPkop)

Bua n mexaHuam pabotbl rpadmka Koppekummn ycTasku Ans 1, 2...n To4ek nokasaHbl Ha pucyHke 7.6.
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BHetwHuiA napametp BHewHwi napametp BHewHwii napameTp

PucyHok 7.6 — N'pachmk koppeKLummn yctaBkun

Ecnu B kadecTse popMysibl BulUUCTIUTENSA BbibpaHa koppekums yctasku (LALL = LrAF), To ycTaska perynatopa 6yaet
MEHSTbCS B COOTBETCTBUM C 3a[aHHbIM rpacvkoM.
MapameTpbl rpachuka KOppPeKLMm YCTaBky 3aaatoTcs B MeHio LirAF:

* nodE — KONMMYECTBO Y3MoBbIX TOYEK B AunanasoHe 1...10;

* O 1 4O — KoopaMHaTbI Y3MOBbIX TOYEK, e C — HOMEP TOUKY;

* J— 3HaueHu1e BHeLUHero napameTpa B AvanasoHe —1999...3000;

* Y- koppekTupyloLLee 3HaueHne ycTaBky B AnanasoHe —1999...3000.
[ns yaaneHus Todek B yxe 3aJaHHOM rpaduke CreayeT YyMEeHbLUWTb 3HaveHue napameTpa nodf. ByayT yaaneHsi
KOOpAMHATbI To4YeK ¢ 6OMbLUIMMU HOMepaMu. YAanuTb TOUKY B cepeayvHe rpacmka MoXHO ABYMs criocobamm:

* cnoco6 1: U3MEHUTL 3HaYeHne napameTpa nodE U 3aHOBO 3a4aTh KOOPAMHATBLI TOYEK, PacnonaratoLmMXcs nocne
yAaneHHowm;
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* cnocob 2: He N3MeHsIA 3HaYeHVsi napameTpa nadE, NPUCBOUTL yAansaemMon TouKe KoopanHaThl Noboi coceaHen
TOYKU.

Ans no6asneHns 0aHOM N HECKObKMX TOYEK CriedlyeT YBeNMUMTL 3HaueHre napameTpa nodt. Mocne aToro B rpynne
LrAF nosisiTca napameTpbl o U Y ana no6aensemMblix Todek. 3aaatb KOOpAMHATHI 40GABSAEMbIX TOYEK B NapaMeTpax o
n Y Topagok 3afjaHvs TOYeK He WMeeT 3HayeHusi, MocKofbKy B npouecce pabotbl npuGop npousseseT
aBTOMAaTUYECKYI0 COPTUPOBKY, M TOYKM pacrnonoxarcs Ha Mpaduke B COOTBETCTBUM C KOOpAVUHATAMMU.

Ecnu y aByx 1 Gonee nocnenoBatenbHO PacnonoXeHHbIX TOYEK 3afaHbl OAMHAKOBbIE 3Ha4eHUs napameTpa X, To npu
3HAYeHWW BHELLHETO napameTpa, paBHOM X, KOppeKTUpytoLLee 3HaveHne ByaeT paBHO 3HaYeHWo Y TOUKM C MEHBLUMM
HOMEpOM B 3TOW rpyrne TOYekK.

3HayeHWe yCTaBKuM C YY4ETOM KOPPEeKuMM no rpadrky MOXHO NocMoTpeTb B napametpe Set. P Mapametp goctyned
TonbKo No RS-485.

7.3.3 3apaHue gnana3oHa ycTaBKu
[lnanasoH ycTaBku 3a4aeTCsi C NOMOLLbIO NapameTpoB:
* 5L-L — HUXHSAS rpaHWLa AnanasoHa ycTaBku;
» 5L -H— BepxHsist rpaHuLa Ayana3soHa yCTaBky.
MNapameTpbl 5L-L, 5L-HMOryT npuHMMaTh 3HauyeHus:
* MUHyc 1999...+3000 npu & = 0;
* MuHyc 199.9...+3000.0 npu 4P = 1;
* MuHyc 19.99...+300.00 npu dP = 2;
* MuHyc 1.999...+30.000 npu 4P = 3.

7.3.4 YcTtaHOBKa cnoco6a ynpaBneHusi
Bo Bpewmsi perynupoBaHusi crnegyet BbibpaTb cnocob ynpasrneHust cucTeMo: npsiMoe unm obpatHoe ynpaeneHue.

B cnyy4ae npsMoro ynpaBneHWs 3HaYeHWE BLIXOOHOTO CWUrHana perynsTopa YBEnWUMBAaeTCs C YBENUYEHWEM
13MepsiEMON BeNWUUMHbI. B cnyyae o6paTHoro ynpaeneHnst 3Ha4eH1e BbIXOAHOTO CUrHamna perynsatopa yMeHbLIaeTcs ¢
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yBennmyeHuem Msmepﬂemoﬁ BENMNYUHDI. Hanpmmep, B CUCTeMe HarpeBaHuda no Mepe pocTa TemMnepaTtypbl 3Ha4YeHue
BbIXOQHOrO cuUrHana yMmeHbLIaeTcq, 3ToT npouecc nmeet oGpaTHoe ynpasrneHue.

Cnoco6 ynpaBneHusi BbIGUpaeTcs 3agaHvieM COOTBETCTBYHIOLLETO 3HAUEHWs napaMeTpa or£L:
* or - — 0BpaTHOE ynpaBrneHue, UCMONb3YeTCs AN CUCTEM HarpeBaHus;
* or -d — NpsIMOe ynpaBneHne, UCMOMNb3yeTCs AN CUCTEM OXTAaXAEHNS.

7.4 Hactpouka NMNO-perynaTopa

7.4.1 O6wme npuHumunsl MAO-perynupoBaHus
Ha Bbixoge perynsitopa BbipabaTbiBaeTcs ynpaensitoLwmnii (BbIXoAHOW) curHan Yi, 4eNCTBUe KOTOPOro HanpasfeHo Ha
YMeHbLUEHWE OTKMoHeHus E;:

1 & AE;
Vis g | Bt o ; EiAtyoy + Tam (7.4)

rae Xp — nonoca NponopLYoHansHOCTK;

Ei — pasHocTb mexay 3aaaHHbIMU Tycr M TeKyLMMUI Tj 3Ha4eHNeM M3MepsieMoii BENUYMHbI, UM paccornacoBaHue;

a4 — NOCTOSIHHAs BpemeHu anddepeHumpoBaHus (HacTpamBaeMblin napameTp «auddepeHumanbHas NOCTOAHHas
NMUA-perynaTopa» — d);

AE; — pasHOCTb Mexay ABYMSi COCEAHUMMN n3MepeHusaMmn Ein Ei1;

Atyau — Bpemsi Mexay AByMs cocegHumn namepennamm Tin Tiq;

Tun — MOCTOSIHHAs BPEMEHW WHTErpuMpoBaHusi (HacTpaMBaeMbll NapaMeTp «UHTerpanbHasi noctosHHasa MUA-
perynaTopa» — .);

n
Z EiAtHSI\I
=0

— HaKkonneHHas cymma paccornacoBaHum.
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Ons adpdektuBHo pabotbl MO-perynaTtopa cnegyer yCTaHOBWUTb MNpaBWUMbHble ANs KOHKPETHOrO obbekTa
perynumpoBaHus 3Ha4eHusi KoapULMEHTOB Xp, Ty U Ty, KOTOPbIE CiEAyeT ONpefenTb B PeXUMe aBTOHACTPOKN Ui
PYYHOWM HACTPOWKM.

B cnyyae aHanoroBoro ynpasneHusi BbixogHow curHan M-perynsitopa npeobpa3syeTcsi B NPONOpLMOHanbHbI eMy
TOK UNW HanpsbxeHue.

B cnyyae ynpaBneHus TPexXmO3WLMOHHbIM WCMOSIHUTENbHBIM MeXaHu3mMoM BbixogHon curHan [MU[O-perynatopa
npeobpa3syeTtcs B CUrHarnbl «6onblue», «MeHbLUe», «CTOM» Mo creayoLemMy npUHLUMNY:

1. PaccuntbiBaeTca onutenbHOCTb umnynbea: tumn = AY - tax,
rge: AY =Y(i) — Y(i-1) — npupalyeHune BbIXOQHOrO curHana,
thx — BPEMSI MOMHOrO XoAa 3aABWKKY.

2. Bblgaetcs BO3AeCTBUE HA UCMONMHUTENbHBIA MEXaHU3M:
* npu AY > 0 Bkntoyaetcst BY 1 («6onbLue») Ha Bpemsi, paBHoe tymn;
* npu AY < 0 Bkntoyaetcsi BY2 («MeHbLLe») Ha BpeMmsi, paBHoe tymn;
*npu AY = 0 BY ocTatoTcs B NpexXHEM COCTOSIHUM («CTOn»).

7.4.2 NMapameTpbl HACTPOWKHM

7.4.2.1 HayanbHoe 3Ha4YeHue perynupyemMon BeriM4mHblI

HayanbHoe 3HayeHve perynmpyemMoi BENUUMHBI UK 3HAYEHUE PEerynupyemoii BENMYUHLI NMPpY HYNEeBON MOLLHOCTU —
3HaueHne, koTopoe ByAeT NoAAEPXKMBATLCS MPU MOSHOCTLIO 3aKPbITON 3aaBwkke. OHO 3adaetcsa B napameTpe Full B
COOTBETCTBYIOLUMX eauHuLax uaMepenuss B AuanaszoHe — 100..2000. 3aBogckasi yctaHoBka paBHa 20, 4To
COOTBETCTBYET KOMHATHOW TeMnepaTtype 1 NoAXoauT Anst GonbLMHCTBA OGBEKTOB perynupoBaHust.

OT KOpPPEKTHOCTU YCTaHOBNEHHOrO 3HAYEHWs1 3aBUCUT TOYHOCTb onpeaeneHust koadduumnentor MNMNO-perynstopa B
npoLecce aBTOHACTPOKM.

7.4.2.2 CKOpPOCTb U3MEHEHUs1 yCTaBKM1

Ecnu 3HadeHne ycTaBku cnegyetr U3sMeHuTb B npouecce paboTbl, TO Nepexon C OAHOrO 3Ha4YeHUs1 Ha Apyroe MOXXHo
crnaauvTb, 3adaB «CKOPOCTb UBMEHEHUA YCTaBKUY».
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Heobxoavmasi ckopocTb onepaTvBHO 3afJaeTcs Kak 3HaveHue napametpa o5SF Ecnu 3HauyeHwe napametpa wSP
OTNNYAETCS OT HYNS,, YCTaBKa MEHSIETCS HEe CKaYKoM, a Mo NUHENHOMY 3aKOHY C 3a[jaHHO CKOPOCTbHO.

B KayecTBe HayarnbHoii yCTaBku NPUHMMAETCA Tekyllee 3Ha4YeHne perynmpyeMoro napaMeTpa Ha MOMEHT BKMoYeHUs
perynsitopa, Torga Kaxzayto MUHYTY yCTaBka perynsitopa U3MeHsIETCS Ha BEMNWUMHY, 3afjaHHYto0 B 3TOM NnapameTpe.

B cnyyae “cnonb3oBaHWUs CKOPOCTU M3MEHEHWsI YCTaBKu BO3pacTaeT Bpems BbIxoda Ha pabouwii pexum. Mostomy,
ecnu 3ajepxka NPUBOAUT K HEYAOBMNETBOPUTENbHBIM PE3ynbTataM, HyXXHO YBENWUYUTL 3HAYeHWe 3TOro mapametpa
UAW OTKMIOYUTB €ro AenCTBMe.

7.4.2.3 OrpaHun4yeHue BbIXOQHOIO CUrHana
OrpaHuYeHnsi BLIXOAHOrO curHana 3afalotcsa B napametpax ok -L, al-Hwv arl.

OrpaHuyeHVe MUHUMATbHOTO 3HAaYEeHUS! BLIXOAHOTO CUrHana ol -L yCTaHaBNMBaETCs B MPOLEHTaX Y MOXET MPUHUMaTh
3HaueHus ot 0 go ol -H. Ecnu paccuutaHHoe 3HaveHue BbIXOAHOMo curHana, B TOM yuchie B pexumax «Owmbka» n
«OcTaHoBKa perynmpoBaHusi», MeHbLUE YCTAHOBMEHHOTO B napametpe ol-L, Ha BbIXo4 perynstopa Gyger Bbigad
curHan ok -L (%).

OrpaHuyeHe MaKkCUMasnbHOro 3HayYeHWs BbIXOQHOrO curHana ol-H ycTaHaenuMBaeTcs B MPOLEHTax M MOXeT
npuvHUMaTh 3HaveHus oT ol-L o 100. Ecnu paccumMtaHHoe 3HaveHue BbIXOLHOMO cUrHana, B TOM YMCre B pexumax
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«Ownbka» 1 «OCTaHOBKa PETYNMpoBaHWs», Gorblle YCTAaHOBMNEHHOTO B napameTpe al-H, Ha BbIXoh perynsitopa

6ynert BbigaH curdan ol -H (%).

OrpaHu4eHVe CKOpPOCTM WU3MEHEeHWs BbIXOAHOMO CcurHana
yCTaHaBn1BaeTcs B napameTpe ori (B MpOLEHTax B CEeKyHAy,
%I/c) w onpegensieT MakCUManbHO [OMYCTUMYIO CKOPOCTb
N3MEHEHUs BbIXOAHOTO cUrHana.

B npv6ope MOXHO yCTaHOBWTb CriedyloLume BUAbl OrpaHnYeHus
BbIXO[HOMO CUrHana: MakcumanbHoe Yorp max U MUHMManbHoe
Yorp min-

NPEAYNPEXAEHUE
@ 1. B npu6ope ¢ BY kntouesoro Tuna napameTpbi

oL -L v al-H cnepyeT ycTaHaBnmBaTh TOMbKO
npu paboTe ¢ AaTYMKOM NonoxeHust (Cnfed =
w.PrE viv u.L5) ansa onpegenexus
MWUHVUMAarbHOM 1 MakCUMarbHOM cTeneHn
OTKPbITUS 3aABWXKN. B cry4ae BO3HUKHOBEHUSA
owwmbkmM fartumka nonoxeHus (Err.F)
orpaHuuuTenu He paboraror.

2. OrpaHuyeHnst AeVCTBYIOT B pexunmMax

1 «OcTaHoBKa perynupoBaHns».

7.4.2.4 YcTaHOBKa pexumMa 6bICTPOro BbixoAa Ha yCcTaBKy

Pexum BKnovaeTcsa 3afaHmem rAnf = an.

Yebix

100%

Yorp.max

Yorp.min

1 1
1 1
1 1
1 1
1 1
1 1
1 I
1 1
1

Yorp.min

L
Yorpmax 100% Ynua

PucyHok 7.7 — OrpaHuyeHue BbIXOAHOTO

curHana

aBTOMaTU4eCcKoro n gUCTaHUMOHHOIO ynpaBneHusa perynatopom, a Takke B COCTOAHUAX «Owmnbka»

[aHHbIl pexum obecneyvBaeT BbIXOA4 Ha 3aJaHHOE 3HayeHWe TemnepaTtypbl C MakCHManbHOW CKOPOCTbIO W

MUHWUManbHLIM NepeperynmpoBaHueM.

B HavanbHbIi MOMEHT perynvpoBaHusa npubop paboTaeT No 3akoHy ABYXMO3WULMOHHOrO perynuposaHus. B cnyyae
nNpuBbnNnxXeHUsi U3MepPSIEMON BEMUYMHbI K 3HA4YEHUIO ycTaBkn Npubop HaunHaet pabotatb no MA0-3akoHy.
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BHUMAHUE
A lMocne BKIIOYEHUS peXuMa, a Takke Npu u3MeHeHun koaduumenTtos MNAA-perynsTopa (napameTpsbl F L,
d), crnefyet NpoBECTU aBTOHACTPOMKY.

7.4.2.5 Hactpoiika cocTtosiHuss «OctaHoBKa perynvmpoBaHus»

B cnyyae ocTaHoBneHHoro perynuposanus (r-5 = StoF) BY pauckpetHoro Tuna nepeBosiTCS B COCTOSIHUE,
onpeaeneHHoe B napameTpe ruSt:

« [L05 — 3aaBUXKa 3aKpbITa;
* oPEn — 3aABWKKA OTKPbLITA;
* Hol d — 3apBWKKa OCTAETCA B MPEXHEM MONOXEHUN.
[ns npubopa ¢ BY aHanoroBoro Tuna HacTpoWKa COCTOSIHUSA «OCTaHOBKa PErynupoBaHus» OTNMYaeTcs TeMm, YTO

cyllecTByeT BO3MOXHOCTb CaMOCTOSITENbHO —YCTaHaBMMBATb MPOW3BOMbHYID MOLHOCTL Ha Bbixoge. [lpu
OCTaHOBMNEHHOM perynnposaHum BY nepeBoasTcs B COCTOsIHME, ONpeaeneHHoe B napameTpe ndst:

. I'IpI/IGOp BblJAET BbIXOQHOW cUrHar, paBHbII;I nocnegHemy, onpegeneHHomMy 0 OCTaHOBKU perynmpoBaHud,
3Ha4YeHWI0 BbIXOOHOMo curHana,

* AuSE — NnprBop BblOaET BbIXOAHOW CUrHar, PaBHbIN 3HAYEHWI0, YCTaHOBIIEHHOMY B napametpe nuSt.

7.4.2.6 HacTpowka cocTosiHusi «Owmnbka»
B cnyyae o6HapyxeHus olwmnbkn unu npu cpabatbiBaHnmn ycTpoicTBa «LBA»:

. npmﬁop ¢ BY aHanoroBoro Tvna npekpaLyaeT perynupoBaHue, BbIAAET U YAEPXUBAET BbIXOAHON CUrHar,
paBHbI 3HAYEHUIO, ONPEAENeHHOMY napameTpoM Aukr;

* npubop ¢ BY auckpeTHOro Tmna npekpaLlaeT perynupoBaHue v BblaaeTt curHan, Tpebyemblii Ana nepesoga
32[BWKKM B COCTOSIHME, OMNpeaeneHHoe napameTpoM rubr, nocrne yero pasmbikaet o6a BY v xaeT komaHg
n3BHe.

[nsa c6poca curHana TpeBoru crieayeT M3MEHUTb 3HadeHue napaverpa r-5:
1. YcTaHoBWTb 3HaueHne SEaF
2. YcTaHoBUTL 3HAYeHUe rLin Ansi BO30GHOBNEHWS MpoLiecca perynmpoBaHusi.
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7.4.3 ABTOHacTpoMKa
ABTOMaTuMyeckass HacTponka (aBTOHACTpoOika) npeAHa3HadeHa Ans  ONTUMAanbHOW  HACTPOWKW  CUCTEMbI
perynumpoBaHus HenocpeACcTBEHHO Ha obbekTe.
[lns 3anycka aBTOHACTPOWKM crieayeT:
1. 3apaTb ycTaBky perynatopa 57

NPEAYNPEXOEHUE
3HayeHve 3agaBaemon ycTaBku AomkHo coctasnaTb 0,75-0,85 ot MakcumanbHO 4ONYCTUMOrO
3HaYeHUs perynnpyemoii BENMUYMHbI 415 JaHHOTO TEXHONOIMYECKoro npouecca.

2. 3apartb 3HaveHwe rlin B napametpe r-5.
3. 3anycTuTb HAacTPOIIKY 3aaaHnem 3HadeHus riin B napametpe At. Mocne 3anycka aBTOHACTPOMKM BKIKOYaETCA
ceetoamon AH.
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Mpu aBTOHacTpovike Npubop paboTaeT Kak ABYXMO3ULUMOHHBIN perynsitop. Cuctema

KOTOPbIX NPUBEAEH HA PUCYHKe 7.8.

B pesynkrate aBTOHaACcTPOKM NPUBOP BblYMCNSET ONTUManbHbIe
3HayeHust koadbduumneHtos MNO-perynatopa (Xp, Tu, Tz) ANS
[aHHoW cuctembl. Kpome ToOro, npoucxogut onpegenexHve
NOCTOSIHHOW BPEMEHW BXOQHOro crnaxusatowero dpunstpa Tg,
nepuoga CrnefoBaHVsA  YNpaensloWMX UMNYNbCoB  Ten M
pekoMeHayemoro 3HadeHus napameTpa ~AaF  TMonyyeHHble
3HaYeHMst aBTOMAaTUYECKM 3anMCcbiBaOTCA B NaMsATb npubopa.

[Nocne okoH4aHusi aBToHacTponku ceetoanon AH BbiknioyaeTcs,
npubop aBTOMaTMYeCckn nepexoaut k pabote. B cnyyae c6osi B
npouecce aBTOHACTPOWKU ee BbINOMHEHWE cpasy
npekpawaetcs, cseroguonq AH wmwuraer. [Moatomy npu
BbINOSIHEHWW aBTOHACTPOMKN ocoboe BHUMaHWe Hado yaenuTb
3awmTe npubopa OT pasnUyHbIX BHELHWX BO3AEUCTBUA W
3MEeKTPOMarHWTHbIX MOMEX W  YCTPaHWTb HexenaTesbHble
BHELLUHME BO3MYLLEHUS HA OBbEKTE PErynnpoBaHus.

Ecnu Bo Bpemsi aBTOHAcTpomnku npousoLuen cboit, Heobxoammo

T°Cd

SP

SP/2

ocyuecTensier konebaHus, Bug

PucyHok 7.8 — Kone6aHus B cucteme
«HarpeBaTtenb»

OCTaHOBUTb PerynaTop, BbIKNOYUTb N CHOBA BKNKOYUTL NUTaHME npubopa v 3aHoBO 3anyCTUTb aBTOHACTPOWKY.
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PV PV

SP PVO

SP

PVO

0 Bpems 0 Bpems

Monoxetue Monoxenne

3aBUXKH 3a/BIKKI

OL-H OL-H

OL-L OL-L
Bpems Bpems

1) 2)

PucyHok 7.9 — Kone6aHusa cucteMbl B pexxume aBTOHacTporku npubopa (1 — «HarpeBatenby, 2 —
«XONOAUNBHUK»)

BHUMAHUE

A B pexvme aBTOMaTUYEeCKON HAaCTPOMKN COXPaHAETCS BOSMOXHOCTb AN U3MEHEHNs NapaMeTpos
hYHKUMOHMPOBaHMS U PexnUMoB paboTsl npubopa. OAHaKO B NPOLECcCce aBTOMATUYECKON HACTPOMKM STOW
BO3MOXHOCTbIO MOMb30BaTLCS HE PEKOMEHAYETCS, Tak Kak U3MEeHeHUe NapamMeTpoB MU PEXUMOB
HapyLUaeT NPOLEeCC HACTPOWKU, HO NPaBUITLHOCTL pacyeTa NapamMeTpoB PErynsTopa He rapaHTUPyeTCs.
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BHUMAHUE

A Mcnonb3oBaTb aBTOHACTPOVIKY PEKOMEHAYETCS TOMbKO B Cryvasx, Korga o6bekT perynnpoBaHns JonyckaeTt
BO3HMKHOBEHVE 3aMeTHbIX KoniebaHui TeXHONOorn4yeckoro napameTpa OTHOCUTENbBHO ycTaBku. Ecnu paboTa
B TaKOM pexume HegonycTtuma, napametpbl NMN-perynatopa cneayet 3agaBath BPYy4HYH0, MCX0as U3
MH(OpMaLnm 06 MHEPLIMOHHBIX CBOMCTBax 06bekTa.

7.4.4 PyyHas nogctponka NMUO-perynsaTtopa

PyyHas nofcTpoiika ocyLecTBASETCS UTepaLMOHHLIM METOAOM C OLIEHKON NpoLiecca No ABYM NokasaTensim:
* HaNU4uo KonebdaHwui;
* HanNUUUIO Nepexopa rpadrka perynpyemoii BeNUInHbI Yepes yCTaBky.

NPEAYNPEXAEHUE
@ B psine cnyyaes faHHble AeicTBUS He MoryT obecnednTb kadyecTBeHHYH HacTpoiky MAO-perynsiTopos:
* CUCTEMbI C HEMPOrHO3UPYEMbIMU BHELLHMMMW BO3MYLLAIOLLMMUN BO3AECTBUAMMU;
* CUCTEMbI C Pa3HOPOAHbLIMU Harpy3kamu (Hanpumep, MBC aHem 1 Bevyepom).
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B 3aBMcMMOCTM OT nokasaTenei napameTpbl
KOPPEKTUPYIOTCS NO peKOMeHAALMNAM:

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

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

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

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

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

Upeanbto CNMLUKOM Maso

Xp CAMLIKOM BEAMKO

Yeraska +—

tc

Vgeansho Tyi CAMLIKOM MaNo

T, CAMLIKOM BENMKO

Ycraska

tc

VaeansHo Ta CAMWKOM MO

Ta CAMLIKOM BEMKO

tc

PucyHok 7.10 — PazanuyHbie BUAbl nepexogHoro

npouecca



T,°C

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

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

tc

PucyHok 7.11 — Mpacbuk ans onpeneneHus
owunbKM perynupoBaHus

7.4.5 NMpumep py4Hown HacTporku MUL-perynsTopa

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

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

2. 3apatb ycTaBky.

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

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

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

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

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

Bpems HabniopeHns Bpews
9 Xp =125 MpoBepuTb cooTHoLweHne amnnuTya A3/ A1=0,1
=250 He ynoeneTsopsieT ycnosuio — yMeHblwnTb i Ha 10 %
T, =50
10 Xp =125 PerynsaTop HacTpoeH
v =250
T, =40
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7.5 HacTtpouka komnapatopa u yctpomnctsa LBA

[ins 6onee ahheKTUBHOIO KOHTPONSA HaA NpoLieccamu perynmpoBaHusi B Npubope MMeeTcst Nlormyeckoe YCTponcTBo,
paborTatoliee No NPUHLMMY KoMnapaTtopa, a Takke YCTPOWCTBO onpeaeneHusi obpbiBa KoHTypa LBA. MapameTpbl
komnapatopa u ycTpoinctea LBA HacTpansaoTcs B MeHIo Adv.

B cnyvae cpabaTbiBaHWs YCTpOICTBA [AMAarHOCTUKM OOpblBa KOHTypa perynupoBaHue OCTaHaBIIMBaeTCsl U
3acBeymBaeTcsa ceetogvon LBA. B cniyyae cpabarbiBaHusi kKomnapaTopa npouecc perynmpoBaHvs NpoaokaeTcsi, HO
ceetutcst ceetoamor K2 n Ha BY2 nopaetca aBapuiHbii curHan. K BY2 moryT GbiTb NOAKMHOYEHBbI pasfvyHblie
CcurHanbHble YCTPOWCTBA: CUpeHa, namna, GroKMPOBOYHLIN BbiKMOYaTenb, ONoK NPUHYAUTENBHOTO (aBapuHOIO)
OXMaKAEHUS UMW HarpeBaHus U T. M.

BHUMAHUE

A Komnapatop umeetcsi Tonbko B npubopax ¢ BY1 aHanorosoro Tvna. CBevexune ceetogmnoa K2 B npubope ¢
BY1, BY2 guckpeTHoro Tuna cBMaeTenbCTBYET He 0 cpabaTbiBaHUM kOMNapaTopa, a 0 nogaye Ha BY2
curHana Ha 3akpblTue 3aaBIDKKU.

7.5.1 Hactpoiika komnapaTtopa

B 3aBucumoCcTM OT CUCTEMBI perynuposaHna cnegyer 3agatb napameTtpbl CpaﬁaTblBaHMﬂ Komnapartopa,
CurHanusupyroLiero o Bbixoae perynmpyeMoFl BeNNYMHbI 3a AoNyCTUMble Npeaenbl.

[ns atoro cnegyet BbI6paTb OAuH M3 14 TUNOB NMOTMKM ero cpabaTbiBaHWsA U yCTaHOBUTL Tpebyemoe 3HaveHue B
napamertpe ALE.

[ns ycTpaHeHUsi HeHyXHbIX cpabaTbiBaHuii K3-3a KonebGaHWin KOHTPONMPYeMOW BefIMYMHbI OKOJIO MOPOroBOro
3HaveHus cnegyet 3agaTb nopor cpabaTbiBaHusi komnapatopa X u ructepesvc HYS.

B cnyuae cpabaTbiBaHus KoMnapaTopa perynsitop npogosmkaeT paborars.
DyHKLUMSA BIOKMPOBKM NEPBOTO cpabaTbiBaHKs MO3BOMAET UCKITIOYNTL BKITIOYEHUE CUTHANMU3aLMM NPK nogade nUTaHus.

OaHHas d)yHKLLI/Iﬂ MCNOMb3yeTca B CUCTEMAx HarpeBaHus, T. K. 3HAYeHWe U3MepseMON BennuuHbl B 3TOW cucteme
M3HavanbHO HaXoAUTCA HUXe YyCTaBKnU SP.
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Ta6nuua 7.2 — Tunbl Noruku cpabaTbiBaHMA KOMNapaTopa

NapameTp ALE Tun curHanusauum | CocTosiHMe BbIXOQHOTO YCTPOUCTBA
oo CurHanusauus BbiknodeHa (3aBoackasi ycTaHoBKa)
ail M3amepeHHas BennyvHa BbIXOAMUT 3a X X
3a4aHHbIN ananasoH Bin
Bbikn. — — _ 3 -
HYS HYS
oc M3MepeHHas BenuymHa npeBbILLaeT yCTaBKy X
SPha X B
Boikn. — =3 - -
HYS
o3 M3mepeHHas BenuumnHa MeHbLue ycTaBku 5P X
Ha X B
e N
Bbikn.— — =3 -
HYS
o4 M3amepeHHas BenuynHa HaxoauTcs B X X
3aA4aHHOM AuanasoHe 5
K. — — — -
/
BbIkn. —p- o ——
HYS HYS
g AHanoruuHo I ! ¢ Griokuposkoi nepsoro cpabartbiBaHus
O AnanorvuHo J2 ¢ 6rokupoBKoi nepeoro cpabarbiBaHus
ol AnxanornyHo 03 ¢ 6riokupoBKoit nepeoro cpabarbiBaHus
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MpopomkeHune Tabnuubl 7.2

MNapameTp ALE Twn curHanusauum CocTosiHMe BbIXOQHOTO YCTPOUCTBA
o8 MN3mepeHHas BenuymHa npesbiwaeT X no X
abcontoTHOMY 3Ha4YeHUto B
Kl — - — - - ——— -
Bon—p—o | 1 _ _ _ _ _
0 lnvs|
o9 M3mepeHHas BenuymHa meHblue X rno X
abcontoTHOMY 3Ha4YeHUto Bin
BbIKﬂ.___O____
HYS
i AnarorvniHo G5 ¢ 6riokMpoBKoi nepeoro cpabarsiBaHns
i AnanorvuHo 9 ¢ 6nokupoBKoi nepeoro cpabarbiBaHus
i M3mepeHHas BenuymHa BbIXoAMT 3a X X
avanasoH £ X
Brn. -1 <
Bbikn. — — - -
HYS HYS
3 M3mepeHHas BennymHa HaxoguTcs B X X
auvanasoHe + X B
Bbikn -l
0
HYS HYS
™ AHanornyHo (2 c 6riok1poBKoi nepeoro cpabaTbiBaHUs
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NPEAYNPEXAEHUE
(D X — nopor cpabartbiBaHus, napameTp AL - d (rpynna Adv);
A — ructepesuc, napameTp AL - H.

PaccMoTpum npumep curHanuaaumm ¢ TUNOM fornkn 5 B cucTeme HarpeBaHus.

Ha pucyHke 7.12 nokasaHbl guarpammbl paboTbl komnapaTopa T
6e3 bnokvpoBku nepsoro cpabartbiBaHua (tun norvku 1) u ¢

BrIOKMPOBKON (TWM NOrMKN 5).

B cnyyae ucnonb3oBaHust TUNa NOrMKkM 1 B MOMEHT BKIIOYEHUS 1
npvbopa, Korga perynupyemas BenunuuHa Hinke nopora Tyer — X,
NpPOUCXOAMUT HexenaTenbHoe cpabaTbiBaHue KomnapaTtopa

111

(3oHa 1), korga peanbHO aBapuiHOM cuTyauun Het. [lpu Curtianyzauus
MCMNOMNb30BaHNM TUNa NOrMkK 5 HexxenaTenbHoro cpabarbiBaHUs B,

HE NPOUCXOMMNT.
Mocne BknoyeHust npuBopa BbIXO4 Komnapatopa 6Gyaer

BbIK/I.

TN norukm 1

HaxoguTbCA B COCTOAHUW «BbIKN» 00 NepBOro npeBbllleHnA
nopora Tym—X, M TONbKO, Koraa perynupyemas senuymHa cHosa

CirHanyaauma

BKJ1,

BbIiaeT Ha mnopor Tye— X (3oHa lll), BbIxoa komnapaTtopa

Bnepsble nepel?lneT B COCTOAHUE «BKINKOYEHO» — curHanmsauumsa BbIKN.

THN NOMMKM 5

cpabotaet. [lanee komnapaTtop 6ynet paboTtaTtb Tak e, Kak ¢
TUMOM noruku 1.

Mocne BbIGopa noruku cpabaTbiBaHWs criefyeT HacTpouTb
napametpsbl:

* AL -d — nopor cpabartbiBaHus X, 3aaaetcs B AvanasoHe ot

HWXHEeW [0 BEPXHEN rpaHuLibl AanasoHa U3MepeHUst UCNONb3YEMOro AaTumka;

t

PucyHok 7.12 — CpabaTbiBaHMe curHanusaumm
B CUCTEMe HarpeBaHusA

* AL-H— ructepeauc komnapatopa HYS, sagaertcs B guana3soHe ot 0 40 BepxHeit rpaHnLbl AuanasoHa

n3MepeHna ncnonbdyemoro gatymka.
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NPEAYNPEXAOEHUE
Mpwu BKIItoueHHOM rpadivke Koppekummn yctasku (LALL = LrAF) nopor cpabatbiBaHWs U rMcTepesmnc
OTCUUTLIBAIOTCS OT CKOPPEKTUPOBAHHOTO 3HAYEHUS YCTaBKM.

O

Mpu ycTaHoBKe B napametpe ALE 3HaueHus 0 komnapaTtop Gyaet BbikntodeH. Mapametpsl AL -d, AL -H— HegocTynHbI.
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7.5.2 CurHanusaums o6 obpbiBe B KOHTYpe perynmpoBaHus

YctpoiictBo LBA cpabaTbiBaeT B TOM crnyyae, korga 3HaveHue
perynupyemMoro napameTpa He MeHsleTcs B  TeyeHue
onpedeneHHoro  BpeMEeHW Npu  nogave  MakCMMaribHOro
(MMHVMManNbHOrO) yNpaBnsiOLLEro BO3AEWCTBUSI. OTO O3HaYaer,
4YTO B KOHTYpE PErynmpoBaHuvsi Ipov3oLuen o6pbIB.
Pabota curHanusauum o6 obpbiBe KOHTypa 3agaeTcsi ABYMSs
napameTpamu:
« LbA— Bpemst anarHocTukn 06pbiBa KOHTYpa, M3MepseTcs B
cekyHAax;
* LbAb — WwinpuHa 30HbI AMarHocTUkM oBpbiBa KOHTYpa,
3afaeTcs B eAVHULAX U3MEePEHUs BXOAHOW BEMUYMHDI:
— o1 0,0 50 999,9 — ANst TemnepaTypHbIX AaTYMKOB
(TCunTN);
— o1 0 0 9999 — ANst AaTYMKOB C YHUULMPOBAHHBLIM
CUTHaNoM ToKa Unu HanpsxeHus.

Ecnun LbR = 0, curHanusaumus o6 oGpbiBe KOHTypa OTKMoYaeTcs,
napametp LbAb HegocTyneH.

BHUMAHUE
A MapameTpbl LBA MOXHO ycTaHaBnuBaTh TOMbKO ANs

npubopos ¢ BY aHanorosoro tuna u npuéopos ¢ BY
[OVICKPETHOrO TUNa C AaT4YMKOM NonoxeHus (
P2 = uPrl vnm wl! )
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BpeMﬂ AWarHoCTuku
06pLIBa KOHTYpa

PucyHok 7.13 — CpabaTbiBaHve LBA



yCTpOIZCTBO BblJaeT CUrHan TpeBOoru, ecnm no UCTeYeHUU BpeMeHU AOUArHOCTUKU O6prBa KOHTYpa WU3MepeHHoe
3Ha4YeHne He N3MEHUIOCb:

¢ Anga npouecca Harpesa Npy MakCUMasribHOM BbIXO4HOM CUrHane — He yBenniunoch, Nnpyu MUHUMaribHOM — He
YMEHbLUNNOCH;

* ANs npoLecca oxnaxaeH s Npy MakCMManbHOM BbIXOAHOM CUTHane — He yMeHbLUMIOCh, NPY MUHUMabHOM —
He yBenu4unocs.
Mocne BblA@YM cUrHana perynarop oTKIoYaeTcs.
[insi BBIYKCNEHNSA BPEMEHM AnarHoCTMKM obpbiBa kOHTYpa LAA crepyer:
1. YCTaHOBUTb BbIXOAHOWM CUrHAM Ha MakCUMarnbHbI YPOBEHb.

2. 'amepuTb BpeMmsi, 3a KOTOpOe n3Mepsiemast BeNMunHa M3MEHUTCSA Ha LUMPUHY 30Hbl ANArHOCTUKKN 06pbiBa
KOHTypa (Mo yMOMN4yaHuio LUMpuHa 3ToM 30Hbl paBHa 10).

3. YBenumunTtb naMepeHHoe Bpems BABOE U MPUHATL €ro 3a BPeMsi ANarHoCTUKN 06pbiBa KOHTYpa.
Mpumep

B Toyke A HarpeBaTenb BblLLEN U3 CTPOSA, U TemnepaTypa HayvHaeT ymeHbluaTbes (epagpuk 1, pucyHok 7.13).
Perynsitop yBenuuuBaeT 3Ha4YeHWe BbIXOQHOTO CuUrHana (epagpuk 2, Tam Xe), KOHTPONMPYS OTKMUK CUCTEMbI.
MockonbKy Temnepartypa NpoAokaeT yMeHbLIaTbCs, paccornacoBaHne pacTer, u 3HadveHve Y gocturaet 100 %. B
MoMeHT gocTkeHust Y = 100 % (Touka B) npnbop HaumMHaeT oTcyeT BpeMeHu AnarHocTukm obpbiBa koHTypa At.

Ecnnm no ucteyeHWn ITOr0 BPEMEHW Temrepatypa MPOAOIDKAeT YMEHbLUATbCsl, CUrHanusauusi cpabatbiBaer
(kpuBas | Ha epacgbuke 1). Ecnu Temnepartypa pacTeT, HO 3a BpeMs At M3MeHeHVe TemnepaTypbl HE MPEBbLICUO

LLIMPVHY 30HbI AMArHOCTVKM 06pbiBa KOHTYpa (kpuBas |l Ha epagbuke 1), curHanusaums Take cpabaTbiBaeT (epaguxk
3, Tam xe).
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7.6 YcTaHOBKaA napameTpoB 3aABUXKU

[Insi onucaHus 3aABUXKM CyLLLECTBYIOT NapamMeTpsbl:
* u.rok — NonHoe BpeMs XoAa 3aABUXKM tx, 5...999 cekyHa. Onpeaensiet Bpems nepemMeLLeHns 3aaBKKA U3
MOSTHOCTbIO OTKPBITOM B MOSTHOCTbLIO 3aKPbITYO M HA0BOPOT (YKa3blBAeTCs B XapakTEPUCTMKax Camoro
MCNOSTHUTENBHOTO MexaHu3ma);

NPEAYNPEXAEHUE
MapameTp w.not sBnsieTca obssatenbHbIM Ans HacTpoiikn. Nprbop He CMOXeT ynpaBnaTh
3a[BMXKKOW, €CMN YCTaHOBIEHO HEKOPPEKTHOE 3Ha4YeHNe 3TOro napamerpa.

* u.LAP — Bpems BbIGOPKK NtodTa, 0...10 cexkyHa;

* .dh — 30Ha HEYYBCTBUTENBLHOCTY 3a[BUXKKM. [apameTp ucnornb3yetcs Ansi 3aLUMTbl UCMOMHUTENBHOIO
MexaHu3Ma OT YacTbIX BKMOYeHWI. [inanasoH 3agaHus:
—0...9999 MC — MUHUManbHasa ANUTENbHOCTb BKITIOYEHUS UCMONHUTENBHOrO MexaHuamMa, ans BY
avickpeTHoro Tuna. Mpubop 6yaeT BbligaBaTh BbIXOAHOW CUTHANM Ha UCMOSNTHUTENbHbIN MEXaHWU3M, TONbKO
Koraa paccyutaHHasi UM AnUTeNbHOCTb MMMYTbCa BKMHOYEHUs (MOLLHOCTL) GornbLue unu pasHa w.db. He
BblJaHHbIE BO3[EVCTBMS HAKanInBakoTCsl 10 AOCTUXKEHUS w.dh.

—0...100 % — MyHMManbHasi CTeneHb OTKPbITUSI 3aABWXKM, Ans BY aHanorosoro Tuna.

* u.rEu— Bpems pesepca Unv MUHUMAarbHOE BPEMS MPOCTOSA NpK CMeHe HanpasneHus askenus, 0...10 cekyHA;
* u.taF — naysa mexay umnynscamu fosogku, 0...9 cekyHa unu oFF. MogaeTcs nocne ucyepnaqus BpeMeHu
MOHOTO X0Aa 3aABWKKM thx M MOCHE KaXKA0oro UMMynbca AOBOAKM, NOKa HE NOCTYNWUT CUrHan oT perynstopa Ha
M3MEHeHWe HanpasrieHVsl Xoaa 3aABVKKU. MIMMybCbl 4OBOAKM YCTPAHSIOT BAMSIHUE OLUIMGKN
NO3NLIMOHMPOBaHUSA 3aABKKM Npy paboTe 6e3 AaTymka NosoxXeHUs U o6ecreynBaloT NonHoe OTKpbITHe/
3aKpbITUe 3a4BWKKUA. [NUTeNnbHOCTb MMMYSbca 4OBOAKM (MMM MOLLHOCTbL CUrHana) pasHa AnuTenbHOCTU
NOCreAHero UMNysbca A0 UcHepnaHmns thy. 3HaYeHUs nay3bl Mexay UMMYIbCaMu JOBOAKU:
— 0 — no ncyepnaHuu tn UMNYNbC HE BbIKMIOYAETCS, NOKa OT PErynsiTopa He NOoCTYNUT CUrHamn Ha CMeHy
HanpasneHns Xxoaa 3aaBuKKK;

—1...9 — Bpems naysbl B CekyHAax nepea KaxabiM MMNynbCOM AOBOAKK;
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— oFF — uMnynbebl OBOAKM HE NogaloTcs.
NPEAYNPEXOEHUE
(D [na npuGopa c BY aHanorosoro Tuna napameTpbl w.LAF, u.rEun w.taF HegocTynHbI.

MapameTpbl w.LAP, w.db, u.rEu pekoMeHayeTcsa yeTaHaBMBaTh, ECNN UMEIOTCS TOYHBIE UMW NPUBNN3NUTENbHbIE AaHHbIE
06 VX 3HaYEHWSIX, 3TO MOBLICUT KAYECTBO PETYNMPOBAHMS 1 MPOANUT CPOK CIYXBbl UCNIONTHATENBHOTO MEXaHU3ma.
OpHOBpEMEHHOE Mcronb3oBaHue napameTpoB w. LAF v w taF HeuenecooGpasHO, MOCKOMbKY MpW BKMOYEHHOM
[I0BOAYMKE MIOT aBTOMATUYECKA KOMMEHCHPYETCS.

NPEAYNPEXOEHUE

(D HeTouHoe 3agaHne napameTpoB Npu yNpasrneHny peanbHon 3afBIKKOM MOXKET MPUBECTU K HAKOMIEHWIO
paccornacosaHus. B pesynbrate curHan Ha OTKpbITUE UN Ha 3aKpbITUE MOXET BbiTh NoaaH, koraa
peanbHas 3aABWKKa YXKe NOMHOCTLIO OTKPbITa/3aKpbiTa. ATO MOXET NOBMEYb 3a COB6OI NOMOMKY
060pyaoBaHys, NO3TOMY PEKOMEH/YETCS UCMONb30BaTh 3aABMXKKN C KOHLIEBLIMM BbIKNOYaTENAMU.

7.7 HacTponka pexxMmMoB MHAUKaLMK

Mo ymMonuyaHuio Ha BEepXHWI LMPOBOM MHAMKATOP BbIBOAMTCA M3MepeHHas Ha Bxope 1 BenuuuHa, Ha HWKHUA —
3HayeHue ycTaBku. [inst oToGpaXkeHUs 4OMONMHUTENbHBIX BETNMYKH criefyeT BbIGpaTh PEXUM MHAMKALUM.
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Ta6nuua 7.3 — HacTpoiika peXXMmMoB MHAUKaLUN

PexvuM nHankaumm

1

2

4

5

(Tonbko ansa npuéopa c BY
aHanoroBoro Tuna)

BepxHun LIN BenuunHa, namepenHas Ha Bxoge 1 |3HayeHne Ha BenuuuHa, 3HayeHue Ha
BbIXOAE M3MepeHHasi Ha | BbIxode
BblYMCIIUTENS Bxope 1 BblYMCNTENS
HwxHuia LA 3HaueHne BenuunHa, 3HaueHne BbixogHas mowHocTs M-
yCTaBkM M3MepeHHasi Ha | ycTaBku perynsitopa
Bxopge 2

Kaxablil 13 PEeXMMOB MOXET OTAENbHO BKIHOYATLCA UMW BbIKMYaTbes B rpynne dcSF B napamertpax di5 { — dl55
COOTBETCTBEHHO. [Insi 3TOr0 B NapameTpax yCTaHaBMMBAeTCs on — [N BKIIOYEHUS WHAMKauMM, oFf — ans
BLIKITOYEHUS.

O

NPEAYNPEXAOEHUE

[ins vHAMKaUMKM 3HaYeHWs ¢ AaTyuKa NONOXKEHWS 3aABUXKN CEAYeT UCTONb30BaTh PEXUM UHAWKALIMK 2.
He pekomeHayetcs BkntoyaTh 6onee ABYX PEXUMOB MHAMKALMU, NOCKOSbKY B PUGOPe He npesycMoTpeHa
MHAMKaLMS 0603HAYEHUS BbIBOAUMBIX NapaMeTpoB. OnpeaenuThb, 3Ha4eHWs Kakux NapaMeTpoB B AaHHbIN
MOMEHT OTOBpaKeHbI Ha LUPPOBOM MHAMKATOPE, MOXKHO TOMbKO KOCBEHHO: B pEXXMMax nHaukaumv 1 v 3
ceetutcs ceetoamog YCT, MHANLMPYIOLLMIA PEXUM PEAAKTUPOBAHMUS YCTaBKU.

MapameTpbl di52 — dC55 cKpbIThI, €CNK UCMoNb30BaHWe PeXMMa MHAVKaLMY HEBO3MOXHO. Hanpumep,
53 ckpbIT, koraa Kk Bxofly 2 HUYEro He NOAKIoYeHO, MOAKIIOYEH AATUMK NONOXeHWs unu kntod. Koraa
napameTp di 5 CKpbIT, PEXXMM UHAMKALMM, KOTOPbINA OH 3a4a€T, aBTOMaTUYECKU BbIKIHOYAETCS.

Mpunbop aBTOMaTUYECKM NEPEXOAUT U3 HACTPOMKM K paboTe (K MHAUKaLMN N3MePSIEMbIX BENIUYMH) NO
MCTEYEHIN BPEMEHU, YCTAHOBIEHHOTO B napameTpe ~E£E (rpynna 4o 5P). Mpu ycraHoske rEE = oF F Bo3BparT k
VHAMKaLMK U3MePSIEMbIX BEMWUYMH NMPOU3BOAUTCS Yepesd MeHto npubopa.
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7.8 Hactpowka o6mMeHa gaHHbIMU Yepe3 nHtepcdenc RS-485

HacTpolika o6MeHa AaHHbIMM OCYLLEeCTBSETCS napaMeTpami rpynnbl Lomm:
* Prak — npotokon o6MeHa aaHHbiMu (OBEH, ModBus-RTU, ModBus-ASCII);

* bP5 — ckopocTb 06MeHa B CeTU; AONYCTUMbIE 3HauYeHUs — 2400, 4800, 9600, 14400,19200, 28800, 38400,
57600, 115200 6uT/c;

* Addr — 6a30BbI agpec npubopa, AuanasoH 3Ha4eHWI:
—0...255 npn Prot = a“Enn ALEA=8;
—0...2047 npu Prot = a“Enun ALEA = 11,
—1...247 npwn Prok = Arklivnn ARSC .
* ALen— pnuHa cetesoro agpeca (8 unu 11 6ur);
« r5d. — 3sapepika otBerta npubopa no RS-485 (1-45 mc).
3HayeHns napameTpoB o6MeHa, KOTopble He OTobpaXxaloTcA Ha LMMPOBOM MHAMKATOPE, T. K. X HEMb3A U3MEHUTb
BPY4Hy!0, NepeymncneHsl B mabnuye 7.4.

Ta6nuua 7.4 — ®UKCMpoBaHHble NapamMeTpbl o6MeHa AaHHbIMU

MapameTtp Umsa MpoTokon
OBEH ModBus RTU ModBus ASCII
KonuyecTso cTon-6mt Shck 1 2 2
[nuHa cnosa AaHHbIX LEn 8 6ut 8 6ut 7 6ut
KoHTpornb yeTHoCTH PriY HeT HeT HeT

BHUMAHUE
A » «ba3oBbIlt agpecy cnegytoLlero npubopa B ceTn 3afjaeTcs kak: «ba3soabiti adpec» npubopa + 2.
» HoBble 3HaYeHWsi napameTpoB 06MeHa BCTyNakoT B CUIy TOMBKO Nocre nepesarnycka npuéopa unm
nepesanycka no RS-485.
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NPEAYNPEXOEHUE
(D MwuH1ManbHbIN Nepuog onpoca napameTpos no npotokony OBEH ans npubopos ¢ BY aHanorosoro Tvna
[orxeH 6b1Tb He MeHee 0,5 cekyHAbI.

7.8.1 Pabota c napametpamu no npotokony OBEH

Kaxabli napameTp MMeeT MMsi, cocTosilee M3 MaTWHCKMX OykB (OO YeTblpex), KOTopble MOryT ObiTb pasgeneHbl
ToYKamu, U Ha3BaHue. Hanpumep: «[nvHa ceteBoro agpeca A.Leny, rae «[lnuHa ceTeBoro agpeca» — Ha3BaHue, A.
Len — ums.

MapameTpbl Npubopa pasaensoTcs Ha ABE rPyNMbl: HacTpavBaeMble 1 onepaTUBHbLIE.

HacTtpauBaemble napameTpbl criefyeT 3agaBaTb NMGO KHOMKaMWM Ha NWULEBOW MaHenu npubopa, nubo yepes
ceTeBoW MHTepdenC ¢ NOMOLLbIO NporpaMMbl «KoHdurypatop».

3HaveHns HacTpanmBaeMbix NapaMeTPOB XPAHATCSH B HEProHe3aBMCHMON NaMsATV Npubopa 1 COXPaHATCA B Cryyae
BbIKITIOYEHUS NUTaHUS.

HactpaviBaemble napameTpbl MOryT UMeTb Takke MWHOEKC — Uuudpy, OTNMYAKLY0 napaMeTpbl OAHOTUMHbIX
anemMeHToB. MIHaekC nepedaeTcs BMECTE CO 3HaYeHMeM napameTpa.

OnepaTuUBHbIE NapaMeTpbl NEPEHOCAT UHAOPMALMIO O TEKYLLEEM COCTOSIHAM NpuGopa Unu o6bekTa perynupoBaHus:
M3MEPEHHBIE WU BbIYUCTIEHHBIE 3HAYEHWS!, BbIXOAHBIE MOLLHOCTW PEryrnsiTopoB, HOMepa 3anyLUeHHbIX B AaHHbIN
MOMEHT NPOrpammM, TEKYLLIME COCTOSHUS BbIXOAHbBIX S1IEMEHTOB U T. .

OnepaTvBHble MapaMeTpbl WHAEKCUPYIOTCS Yepe3 CeTeBol agapec. [ns CYMTbIBaHUS U3MepsieMoro 3HayYeHust C
BXoaa 1 credyer npouuTaTb 3HaveHuWe napameTpa Fu C CeTeBbIM agpecoM, 3adaHHbiM B napametpe Addr, ans
CUUTBIBAHUSI U3MEPSIEMOTO 3HAYEHUs C BXoAa 2 — ¢ ceTeBbIM agpecom Addr +1.

7.8.2 Pabota ¢ napameTtpamu no nportokony ModBus

Pernctp STAT — peructp craTyca, KOTOPbIii MOKa3blBaeT TeKyllee COCTosiHue npubopa, Hanpumep — Hanuuve
owunbkn Ha Bxome, cpabatbiBaHne BY, LBA, Tekywuii pexum ynpaBneHust (aBTOMaTM4ecKui pyYyHOM wnu
OVNCTaHLUMOHHBIN), COCTOsIHWE perynatopa (3anyLueH Unu ocTaHoBMNEH) Unu BbinonHeHwe AHP.
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MonHbIN nepeveHb PerncTpoB W nopaepxuBaembix yHkumin ModBus, onucaHve 6utoB STAT M TUNOB AaHHbIX
npuBefeHbl B AOKyMeHTe «Kpamkasi uHcmpykyusi no pabome c¢ usmepumenem - [M4-peaynamopom TPM212 no
uHmepagpeticy RS-485».

7.9 3awmTa OoT HeCaHKLIMOHMPOBaHHOrO A0CTyNa

[0nsa 3anThl HAacTpaMBaeMbIX NAPaMETPOB OT HeXenaTeNbHbIX U3MEHEHWIT CYLLECTBYIOT TPU NapameTpa CEeKPeTHOCTU
oAPE, YEPE v EJPE, paboTatowmx no cxeme «MNMA».

[ocTyn K 3TMM NapameTpam ocyLecTBrsieTcs Yepes kog goctyna FASS = 100.

@ NPEAYNPEXAEHUE

HesaBncuMo oT 3HaveHui napameTpoB oAPE n YEPE napameTpbl npuGopa MoryT GbiTh U3MEHEHbI C
NMOMOLLbIO YNPaBMSAoLLEro ycTpoicTaa B cetn RS-485 (komnbioTepa).
7.9.1 3awmTa napameTpoB OT NpocMoTpa
B cnyyae 3anpeta Ha NpocMOTp nNapaMeTpoB C NWLIEBON NaHenu, oHn He ByayT otobpaxatbcs Ha uHAukaTope. Ans
3anpeTa NpocmMoTpa ornpeaeneHHbIX HacTpaMBaeMbix NapaMeTpoB WK X TPynn criefyeT 3afatb COOTBETCTBYOLIEE
3HayeHue napametpa oAFE.

7.9.2 3awmTa napameTpoB OT U3MEHEHUA

B napametpe YtPt ycTaHaBnuBaeTCA 3anpeTr 3anucu 3HAYEHUN HacTpavMBaeMblX MapameTpoB. Bo3aMoOXHOCTb
NpPOCMOTpa paHee YCTaHOBMEHHbIX 3HA4YEHUIA COXPaHSIETCS.

7.9.3 3awmTa oTAenbHbIX NapaMeTpPOB OT NPOCMOTPa U U3MEHEeHUN

Kaxabli napametp npubopa umeeT aTpubyT peaakTUpoBaHWs, ycTaHoBka koToporo npoussogutcs ¢ MK yepes
nHTepderic RS-485. ATpubyT peaakTMpoBaHus NpYHUMAET [Ba 3HAYEHVS: peAaKTUPYeMbIi U HepeaakTUpyeMbI.
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MapameTp EdPE, Haxogswwminca B rpynne 5EL- npubopa (goctyn K rpynne ocyliecTsrsietcs vepes kop FASS= {0),
yNpaBnsieT BO3MOXHOCTbIO MPOCMOTPA M PeakTUPOBaHUs NapamMeTpoB C YYETOM YCTAHOBIEHHbIX aTpuByToB.

B cnyyae, korga EdPE = on, Bce napameTpbl, B KOTOpbIX aTpubyT peaakTMpoBaHWs MPUHUMAET 3HayeHue
HepeAaKkTUpyeMblid, CTAHOBSITCS HEBUAUMbBIMU.

B cnyuae, koraa EdPE = oFF, Bce napameTpbl, HE3aBUCKUMO OT 3HaueHUs aTpubyTa peaakTupoBaHus, GyayT BUAUMBLIMU.
Ecnv B rpynne Bce napameTpbl HEBUAVMBI, TO BCS FPyNna CTaHOBUTCS HEBUAMMOW.

7.10 BoccTtaHoBneHne 3aBOACKUX YCTaHOBOK

B npubope nmeetcsi pyHKLMS BOCCTAHOBMNEHUS 3HAYEHWI NapaMeTpoB, YCTaHOBMEHHbIX Ha 3aBOfe-U3roToBUTene.
[1na BOCCTaHOBMEHMSA 3aBOACKMX YCTAHOBOK Crieayer:
1. OTKNOYMTL NPMBOP OT ceT Ha 1 MUHYTY.

2. OgHOBPEMEHHO yaepXKunBas KHOMKN " , BKIOYMTb NUTaHue npubopa.

3. B cnyyae nosieneHns Ha BepxHeM nHankatope [—- — — =] oTnyCTUTb KHOMKW.
3aBopckMe yCTaHOBKM BOCCTAHOBMEHbI.

8 TexHuyeckoe obGcnyxuBaHue
8.1 O6wme ykasaHus

Bo Bpemsi BbinonHeHusi paboT no TexHuyeckomy obcryxuBaHvio npubopa cnedyer cobniopgatb TpeGoBaHus
6esonacHocTn U3 pasdena 3.
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TexHuyeckoe obCnyxmBaHve nNpuGopa NPOBOAWTCS HE pPexe OAHOMo pasa B 6 MeCsLEB W BKIOYAET Crieayolme
npouenypbl:

* NpoBepka KpenneHus npubopa;

* NpoBepKa BUHTOBbIX COEANHEHWI;

* yOaneHue nbinu v rpsisu ¢ KneMmHuka npuéopa.

8.2 OcTupoBka
KOcTupoBKka JOMKHA NPOV3BOAUTLCS TOMbBKO KBanMULUMpPOBaHHBIMK CrieLmanucTamm MeTpornormyeckux cryx6 npu
yBENMYEHNN NOrPELLHOCTU U3MEPEHNSA BXOAHbIX MApaMeTpOB CBEPX YCTAHOBMEHHbIX 3HA4YEHWUI.

}OCTVIPOBKa np|/|60pa 3aKnw4vaeTca B npoBefeHUn psna onepaumﬁ, obecneymBaloLLUMX BOCCTAaHOBMEHWE €ro
METPOJIOrM4YECKUX XapaKTepuUcTuK B crny4vyae usmMeHeHua nx B xoge ,ElJ'II/ITeJ'IbHOI;I aKcnnyarayum npmGopa.

BHUMAHUE
Heo6x0AMMOCTb NPOBEAEHUS FOCTUPOBKW ONPEAENsIeTCs Mo peaynsTatam NoBepku Npudopa Tomnbko
KBaNUMULIMPOBaHHBIMK CieLManucTamMmm MeTPONIOrMYeckUX CIyx0, OCYLLEECTBRSIOLLMX STy NOBEPKY.
MeToauka 1oCTMPOBKY 3aBUCUT OT TUMNA MUCTIOMNb3YEMOTO AaTumka.
[lns npoBeaeHUs LCTUPOBKM Ha BXOZ, NpMGopa NoAaeTcs STanoHHbIN curHan.

Bo BpemMA H0CTUPOBKA anI60p Bbl4YUCIIAET COOTHOLUEHUA MexXay NOCTYNnUBLUMMU BXOOHbIMU CUTHaNamMmu n curHanamu
COOTBETCTBYHOLLMX OMOPHbIX TOYEK CXEMBbI. BbluncneHHble COOTHOLLEHUST (KOS(*)C*)VIU,VIGHTI:I IOCTI/IpOBKVI) 3anuncblBaroTCA
B 3HEProHe3aBUCMMYHO NaMsATb N UCMOSNb3YHOTCA B [anbHenweM Ans BblYUCINEHUS BXOAHbBIX BEMNUYMH.

8.2.1 BbluncneHue ko3 p1MLMEHTOB IOCTUPOBKHU

BbluncneHne koadppuLMEHTOB KOCTUPOBKU NMPOM3BOAUTCA NPYU U3MEHEHUWN 3HAYEHWUI HacTpaMBaeMbIX NapameTpoB B
o
rpynne LALA.
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D.J'IFI npoeseaeHnsa CTUPOBKU crieayeT:

1. HaxaTb ogHOBpeMeHHO 1 yaepxuBartb 4o nosienexus PASS.

2. YctaHoBuTb kog 104. HaxaTb X
3. MepenTn kK napaMeTpy I0OCTUPOBKN:
« [Lb | — 10CcTMPOBKa M3MepUTEenbHOM XapakTepucTuku Bxoda 1;
« [l bZ — 10CcTMPOBKa M3MEPUTENBHOM XapakTepUCTMKY BXxoaa 2.

n
4. YCTaHOBUTb 3Ha4YeHue rLin (3anyck CTUPOBKM) AN BbIGPaHHOMO NapaMeTpa u Haxarb .

PRSS PRSS Cih | [ib !

L
0 0 Stop Lin
3 ll

3anycx
|_'°E"'£°E‘”_|

PucyHok 8.1 — 3anyck HoCTMPOBKHU

B TeueHue 2 cekyHa NpuGOp NPOM3BOANT U3MEPEHUE 3TANOHHBIX CUTHANOB, MOAKMOYEHHBIX K BXOAY.
Ha uHavnkatope sHadeHve napametpa LLb { (LLbC) oToBpasuTcs Kak:
* 5taP — nonyyeH npaBusibHbIN Pe3ynsTar CTUPOBKM;
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* Er{L — owubka 1CTUPOBKY.

B0o3MOXHbIEe MPUYUHBI OLLMGKY LOCTUPOBKU:
* HEMPaBUIbHOE MOAKITIYEHUE NCTOYHMKA STANIOHHOTO CUrHarna Kk npuéopy;
* HENPaBUIbHOE 3HAYeHVe ITANIOHHOrO CUrHana;
* HeucnpasHOCTb Npubopa.

Mocne ycTpaHeHusi NpUYnHbI OLWMGKU crieayeT NOBTOPUTL FOCTUPOBKY.

8.2.2 OcTupoBka npubopa ans pa6orbl ¢ TC
[ins npoBeaeHWs KCTUPOBKK CrieayeT:

1.

o s

Ecnun abcontotHasi NorpeLuHocTb M3MepeHnst B 9Tol Touke npesbiwaeT 0,2 °C, cneayet BblMUCNUTE KO MULIMEHTBI

MopkniounTb K BXOAY NpuGopa BMECTO AaTynka MarasuH
conpoTtuenenuin Tuna P4831 (unv nogobHeli emy c
KIaccom TouHocTu He 6onee 0,05). CoegnHeHne
npubopa ¢ MarasuHoM criefyet NpousBoauTb Mo
TPEXnpoBOAHOM cxeme nogknioveHnsi. ConpoTMBNeHNs
NPOBOAOB NIMHUWN JOMKHbI OTINYATLCS He Gonee Yem Ha
0,05 %.

. BkntounTb nuTaHune npubopa un YCTaHOBUTb KOA AaT4ymnka

B napameTpe Cn.t , COOTBETCTBYIOLMIA UCMONb3YeMOMy
TVNy AaTyvka.

. YCTaHOBUTb Ha Mara3uHe 3Ha4eHne ConpoTUBIEHUSA B

COOTBETCTBUU ¢ mabnuuel 8.1.

MepeBecTn Npnubop B pexvMm M3MepeHns BXOOHOW BENUYMHBI.
. Uepes 5-10 cekyHA NPOKOHTPONMPOBaTL NOKasaHWsA npubopa. 3T nokasaHust 4OMKHbI ObiTb paBHbl (0,0

0,2) °C.

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

© O O,
QOO

P4831

| /]

PucyHok 8.2 — Cxema noakno4eHus npu
tocTtupoBke TC

I0CTUPOBKMW. 3aTem NpoBepUTb pe3ynbTaThbl OCTMPOBKY. [MokasaHus BepxHero LIV gomxkHbl 6b1Tb pasHbl (0,0 £ 0,2) °C.
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Ta6nuua 8.1 — OTanoHHbIe cUrHanbl

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

8.2.3 KOcTupoBka npubopa ans paéorbi ¢ TMN
D.J'IF'I npoeseaeHnsa CTUPOBKU crieayeT:

1. MoaknioumnTb K BXxOAY Npnbopa BMeCTo AaTtyvka anddepeHumanbHblin BonsTMeTp B1-12 B pexvme
kanubpaTtopa HanpsXKeHUs UM aHaNoOrMYHbIA €My UCTOYHUK STANIOHHOTO HaMPSIXXEHWS C KNacCoOM TOYHOCTU He
6onee 0,05.

Kannbparop
HanpskeHus:
Bxop X-2
U
- @ - Bxop X-3

PucyHok 8.3 — MoakntoyeHue kanubparopa Toka

2. BkntounTb nutaHve npubopa v ycTaHOBUTL KOA AaTyuka B napameTpe cr.k , COOTBETCTBYIOLLNIA
ncrnonb3yemMomy Tury AaTymka.
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w

mabnuyy 8.2.

. YCTaHOBUTb Ha BbIXoAe BONbTMETPA B1-12 Hanps>XeHue, COOTBETCTBYHOLLEE TUMY NCNONb3yeMOoro gatymka, CMm.

BHUMAHUE
BbixoaHoe HanpsixeHve kannbpaTtopa AOMKHO OCTaBaThbCA HEU3MEHHbLIM B MPOLIECCE BbINOMHEHUS
FOCTMPOBKM 1 NPOBEPKM Pe3ynbTaToBs IOCTUPOBKU.

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

3c

[7=T PASS

M
—

l.
N
[N EN N}

1 17
(=] nw

| AR -
Y Yok
an oFF

PucyHok 8.4 — NocnepoBaTenbHOCTbL HACTPOWKK B criyyae tocTupoBku TI1

5. MepeBecTy NpMGOp B PEXUM MHAMKALMUM NOKa3aHUNA.
6. Yepes 5-10 cekyHA NPOKOHTPONMPOBATL NokasaHns npubopa. ST1 nokasaHWs JOMKHbI 6bITb paBHbI

3Ha4YeHusM B mabnuue 8.2.

Ecnu abcontoTHas NorpeLHoCcTb U3MepeHns B 3ToM Touke npesbiwaet 0,2 °C, cnegyeT BblYMCNNUTL KO3 DULNEHTDI
I0CTMPOBKW. 3aTeM NPOBEPUTL pe3ynbTaTbl LCTUPOBKM. [MokadaHusa BepxHero LM gomkHel 66Tk pasHbl (0,0 + 0,2) °C.

Tabnuua 8.2 — 3TanoHHbIe CUrHanbl

Tun TN 3Ha4yeHue curHana, mB Moka3saHusa npubopa, °C
TXK (L) 500,0+2
TXA (K) 40.299 975,02
THH (N) ’ 1105+ 2
TXKK (J) 718,6 +2
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MpopomkeHune Tabnuubl 8.2

TBP (A-1) 1269 + 4
TBP (A-2) 1256 + 4
TBP (A-3) 20,146 1281+ 4
TMK(T) 388+4
TN (R) 1694 + 4
TN (s) 15,00 1452 + 4
Tepmonapa TP (B) 10,073 1498 + 4

Ecnu NOrpeLwHoCTb USMepPeHna B 3TOW TOuKe npesBblllaeT NnpuBeaeHHy B Taﬁnmu,e BeNuU4YuHy, crneayet BbINOMHUTb
BblyucneHue KOSq)d)MLI,VIeHTOB HOCTUPOBKW. Ecnmn NOorpelwHoCTb He npeBblllaeT npuBefeHHbIX Bbllle 3HayeHun,

loCTMPOBKa He TpebyeTcs.

8.2.4 lOcTupoBKka Ansi paboTbl C aHaNoOroBbIMM AaTyMKaMm

D.J'IFI npoBseaeHnsa CTUPOBKU crieayeT:

1. MopakntounTb K BXxogy npubopa BMecTo AaTymka aAnddepeHumnanbHblii BonstMeTp B1-12 B pexxvme
kanubpartopa Toka, UM aHanorMyYHbIi eMy UCTOYHWK 3TANOHHOIO NOCTOSIHHOIO TOKA C KIMAacCoOM TOYHOCTU He
6onee 0,05. Tun ncnonbayemoro pesuctopa C2-29 B, conpotusnerve 100 Om + 0,05 %.
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Kanubpatop Kanubpartop
TOKa +|Ree HanpsXeHms
Bxop X-2 Bxop X-2
i @ _ Ij BXO,D, X-3 UBbIX @ _ BXO.U. X-3
1) 2)

PucyHok 8.5 — 1) NnoCTOsIHHBIN TOK, 2) NOCTOSIHHOE HanpsXeHue

2. BKntounTb nTaHue npubopa v yCTaHOBUTL KOA AAT4MKa B NapameTpe Cn.E, COOTBETCTBYIOLLMIA UCTIONb3YyEMOMY
TUNy Aatyuka.

3. YctaHoBWTb B Napametpe Cn.l 3HadeHue 0.0, a B napameTpe Cn.H— sHadeHve 100.0.

4. 3apaTb Ha Bbixoge B1-12 3HayeHue Toka/HanpspKeHWs, COOTBETCTBYIOLLEE TUMY YCTAHOBIIEHHOIO AaTymka.

Tabnuua 8.3 — 3TanoHHbIe CUrHanbl

Tun gaTuymka 3Ha4yeHue curHana, MA
YHUULMPOBaHHbLIN CUFHaN NOCTOAHHOIO ToKa
ot 0 oo 20 MA, oT 4 0o 20 MA 20
ot 0 no 5 MA 5
YHUULMPOBaHHBIN CUrHAN NOCTOSAHHOIO HaNpPsXXeHUA
or0a01B 1B
o1 =50 go 50 mB 50 mB
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BHUMAHME
Bo Bpems BbINonHeHNs paboT BLIXOAHOM TOK kannbpaTopa AOMKeH 0CTaBaTbCA HEN3MEHHbIM.

5. MepeBecTy NpMGOP B PEXMM MHAMKALMM NOKa3aHUN.
6. Yepes 5-10 cekyH NPOKOHTPONMPOBAaThH NokasaHusi npuéopa. ATU nokasaHus AOMKHbI GbiTb paBHb!
3HauyeHWsIM B TabnuLie BolLLe.
Ecnu abcontoTHasi NorpeLuHocTb M3MepeHnst B 9Tol Touke npesbiwaeT 0,2 °C, cneayet BblMUCNIUTE KO MULIMEHTDI
I0CTUPOBKMW. 3aTeM NpoBePUTb pe3ynbTaThbl OCTMPOBKY. [MokasaHus BepxHero LIV gomxkHbl 6b1Tb pasHbl (0,0 £ 0,2) °C.

Ecnn NOorpeLHoCTb He NpeBbIlWaeT NpUBEeAEeHHbIX Bbllle 3HaYeHuw, HOCTUPOBKa He Tpe6yeTc;i.

8.2.5 OcTupoBKa AaTYMKa TemnepaTtypbl CBO60AHbIX KOHLOB TI1

[Insi npoBeaeHWst OCTUPOBKY Creayer:
1. MNopaxntounTb, cobnogas NONAPHOCTb COEANHEHWS, K NEPBOMY BXoAy npubopa cBoboaHble KoHubI TT1.
2. Momectutb pabounii cnai T B cocya, cogepkalumii cmecb nbaa v Boabl (Temnepartypa cmecu 0 °C).

3. BkntounTh nuTaHue npubopa v yCTaHOBUTL KOA AaTuMKa B napameTpe cn.k, COOTBETCTBYIOLMMA TUMY
nopaknoyeHHown TI1.

4. MepeBecTn NpUGOp B PEXMM UHAMKALMM NOKa3aHUIA M OCTaBUTb NporpeBaTbcs Ha 20 MUHYT.

5. YcTaHoBWTL B Napametpe LLbS5 3HaueHuwe rLin 1 HaxaTb KHOMKY Kak nokasaHo Ha pucyHke 8.6.
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PucyHok 8.6 — NocneaoBaTenbHOCTbL paboThbl NpY LOCTUPOBKE

6. BkntounTb aBTOMaTH4eckyto koppekuuio 3AC TIM no TemnepaType ero cBOGOAHBIX KOHLIOB, YCTaHOBUB B

napametpe il 3HaveHve on.
7. MpoBepuUTb peaynbTaTbl OCTUPOBKY. B pexume namepeHns nokasaHus Ha BepxHeM LIV omxHbl GbiTe paBHbI

3Ha4veHmto 0 °C ¢ abcontoTHoM norpeluHocTbio He Gonee 1,0 °C.
Ecnu abcontoTHas NorpeLlHocTb U3MepeHns B aToi Touke npesbiwaet 0,1 °C, cnegyet BblYMCNNUTDL KO3 DULNEHTDI

IOCTUPOBKU. 3aTeM NPOBEPUTL PE3YNLTaTh! OCTUPOBKY.
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8.2.6 OcTMpoBKa gaTumnKa NonoXeHus 3agBUXKN
,D,J'Iﬂ HOCTUPOBKK CcrneayeT BbINONHUTL ,CleVICTBI/IHZ

-

© ~N

9.

. Bowitu B rpynny LALL , ans aToro Haxarb OAHOBPEMEHHO
PRSE.

. YctaHoBuTb kog 104, nocne Habopa koaa HaxaTb X
. YCTaHOBUTb 3aABUXKKY B KpaiHee 3aKpbITOe NMONoXeHne.

. MopakniounTb K BTOpOMY BXofy NpuGopa AaTumK NOTNOXeHWs.
2.
3.

BkntouunTb nuTaHue npubopa u yCTaHoBUTL TUM AaT4YMKa NonoXeHus (napameTp CnFfc).

YcTaHoBUTb B NapameTtpe di 52 3HadeHue on. [insa yno6cTea B Apyrvx napamerpax di5 ycTaHoBUTL 3HaueHue
oFF.

. Ecnu Ha KoHUax 3afBWKKM YCTaHOBMEHbI (OU3NYEeCKne OrpaHnIUTEN (KOHLUEBUKN), NpeaBapuTenbHO

YCTaHOBUTL B NapameTpax ol -L, ol -H 3HaYeHus, COOTBETCTBYOLME (PAKTUYECKUM KPANHUM MONOXKEHUSAM.

NPEOYNPEXOEHUE

(D MapameTpsbl ol -L, ol -H cneayeT ucnonb3osaTtb, €Criv eCTb HEOBXOAMMOCTb KOCTUPOBATL AATYUK
MOMOXEHUS HE B KPaNHIX, @ MPOMEXYTOUHbIX MOMOXeHMsX. [ns atoro komaHay LLw.L BbINOnHWUTL B
MOMOXEHNWN, COOTBETCTBYHIOLLEM ol -L, KOMaHAY LL..0 — B MOMOXEHWN, COOTBETCTBYIOLLEM ol -H,
NoCcne Yero N3MeHUTb 3HaveHust ol -L, ol -H Ha hakTuyeckue.

N yaepxueaTtb 40 NOABNEHNA

MepeiiTn k napameTpy «KOCTUPOBKA AATUYMKA NOMOXEHUS A1 MOMHOCTBLIO 3aKPLITON 3aABMKKUY LLu.l.

YCTaHOBUTb 3HAYEHWe rLin (3anycK OCTUPOBKU) U HaxaTb . B TeyeHue 2 cekyHa npubop BblamMcnnT
KoachuLMeHTa IOCTUPOBKM AaTuMKa Anst KpakHero 3akpbiTOro NOMOXKeHNUs 3aABUKKM.

YCcTaHOBUTL 3a[BWXKY B KpalHee OTKPbITOE NOMOXeHWe.

10. BbINONHUTL aHaNOrM4YHble ,D,eIZCTBI/IFI Ana napameTpa «I‘OCTVIpOBKa AaTynKa NonoXeHusa ana NnonHOCTbo

OTKPLITOMN 3aABWKKN» LLu.o.
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nOFpeLLIHOCTb npu nM3MepeHun CuUrHanoB C AaTyuka MONOXeHUs Npou3BoguTENneM He YCTaHaBIIMBAETCHA, NMO3ITOMY
Ka4yeCTBO HOCTUPOBKM onpeaendaeTcd B 3aBMCUMOCTU OT peLllaeMblX cuUCTeMOW 3agad.

Ona npoBepku pesynbrata CTUPOBKM crnefyeTt yCTaHOBUTbL 3a4BUXKKY B no6oe nonoxexune n NPOKOHTPONIUpPOBaTh
nokasaHua Ha HWXHeM Lll/l('prEOM unHaukKaTope B pa6ot4eM pexume. Ecnun pesynbrar KaﬂMGpOBKM He yCTpauBaer,
crnefyet NpoBeCcTN NOBTOPHYHO KOCTUPOBKY AaTHMKa MOSTOXEHUSA.

8.2.7 OcTnposka BY tuna «U» n «Y»

[ins ocTupoBkn BY cnenyert:

1. Moaknioumnts BY Tina «M» (LIAIM «napameTp — Tok 4...20 MA») unu BY tuna «¥Y» (LLAM «napameTp —
HanpspkeHue 0...10 B») no cxemam, npuBeaeHHbIM Ha pucyHKe 8.7 1 Ha pucyHKe 8.8 COOTBETCTBEHHO.

wn H Buixog X-1| ——————— +Upyr
0..10B[] Bbixop X-2 DR
| || Bbixog X-3 H I Unur
s 3
ecol [T A
MCP-63 P3003
P3003
PucyHok 8.7 — NoaknioueHnue BY1 tuna U (Ry= PucyHok 8.8 — NMoakntoyenne BY1 tuna y
500 Om)

HanpsixeHne NCToYHMKa NUTaHUst AOMKHO GbiTb B AnanasoHe 15...28 B. B kayecTBe nameputens HanpskeHus
MOXeT GbITb MCMonb3oBaH Npubop Anst kanubposky BonsTMETpoB P3003 nnun nHoit npnbop Toro xe knacca ¢
paspeLuatoLLei cnocobHocTbio 0,001 B.
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[ins BbIXxoAa 13 pexuma CTUPOBKN CNeAyeT yAepXuBaTb KHOMKY

2. Ans poctyna k rpynne ZALA 0QHOBPEMEHHO HaxaTb KHOMKM W yAEpXvBaThb [0 NOSIBIIEHNS
PRSS.

3. Beectu kog 100 1 HaxaTb

4. Knonkamu " BbIGpaTh napameTtp «KoadduLMEeHT H0CTUPOBKM MUHMMAIbHON rpaHNLbl BbIXOAHOMO
curHana ans LLAMN» C -0, NameHss sHaveHve napameTpa, 40OMTbCs, YTOObI NoKasaHus BObTMETpa
POBHSANNCH:

« 2,0 B— npu toctuposke LIAM 4...20 MA;
* 0,0 B— npwu toctmposke LIAM 0...10 B.

5. Haxatb kHOMKy Ha nHaukaTope otobpasutcs napametp «KoathduumeHT oCTUPOBKU MaKCUManbsHOM
rpaHuLbl BbIXogHoro curHana ans LLAMy & f- £

6. iameHsis 3HaueHne napameTpa C I~ {, [oBUTbCs, YTOBbI NoKasaHWs BonkTMETpa pasHsanucs 10,0 B.

7. Haxatb kHOMKy

B TeyeHune 6 cekyHa.

9 MapkupoBka

Ha kopnyc npu6opa HaHeceHbI:

* HaumeHoBaHwue npubopa;
* cTeneHb 3awuTbl kopnyca no MOCT 14254;
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* HanpshkeHWe 1 YacToTa NUTaHWs;
* noTpebnsemas MOLLHOCTb;
* KNacc 3aluThl OT NOPaXKEHUs anekTpudeckum Tokom no MOCT 12.2.007.0-75;
* 3HaK YTBEPXKAEHUSA TUNa CPEACTB U3MEPEHNN;
* 3Hak cooTBeTCTBUSI TpeboBaHusm TP TC (EAC);
* CTpaHa-u3roToBmTEnb;
* 3aBOACKON HOMep npubopa v rof Bbinycka.
Ha notpebutenbckyto Tapy HaHeCeHbI:
* HanmeHoBaHwue npubopa;
* 3Hak cooTBeTCTBUSI TpeboBaHuam TP TC (EAC);
* CTpPaHa-n3roToBUTENb;
* 3aBOACKON HOMep npubopa v rof Bbinycka.

10 YnakoBka

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

YnakoBka npubopa npv nepecbinke nouton npomasoautcs no FOCT 9181-74.

11 TpaHcnopTupoBaHue U XpaHeHue
Mpubop [omKeH TpaHCMOPTUPOBATLCS B 3aKPbITOM TpaHcrnopTe nboro Buaa. B TpaHCMopTHbIX cpeacTBax Tapa
O0MKHa KpenuTbCAa CornacHo npasuniam, D,eVICTByIOU.LMM Ha COOTBETCTBYHOLLMX BUOAX TpaHCNopTa.

YcnoBust TpaHCMOPTMPOBaHUSI [OMKHbI COOTBeTCTBOBaThb ycrnosusM 5 no MOCT 15150-69 npu Temnepatype
OKpy>xatoLLero Bosgyxa ot MuHyc 25 o nntoc 55 °C ¢ cobniogeHnemM Mep 3aluTbl OT yAapoB 1 BUGpaLmii.

Mpubop cnenyet NnepeBo3nTb B TPAHCMOPTHOM Tape MOLUTYYHO UNK B KOHTENHepax.
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YcnoBust XxpaHeHus B Tape Ha ckrnage M3roToBUTENs U NoTpebutens AomkHblI coOOTBETCTBOBaTL ycnosusMm 1 no FOCT
15150-69. B Bo3ayxe He AOMKHbI NPUCYTCTBOBATb arpeCcCMBHbIE MPUMECH.

Mpubop cnegyert xpaHWUTb Ha cTennaxax.

12 KoMnnekTHOCTb

HaumeHoBaHue KonuuyecTtBO
Mpu6op 1w
MacnopT 1 MapaHTUiHLIA TanoH 1 3K3.
PykoBoacTBO no akcnnyartauum 13k3.
KomnnekT KpenexHbix 3neMeHToB 1k-T
KomnnekT pesnctopos (noctaBnseTcsi no otaensHoMy 3akasdy) 100 Om, 10 wr. 1K-T
KomnnekT pesnctopoB (nocTaBnsieTcsi no otaensHomy 3akasy) 100 Om, 50 wr. 1K-T
MeToauka noeepku (no TpeboBaHMIo 3aKasuunka) 13k3.

NPUMEYAHUE
MarotosuTens octaenseT 3a coboi NpaBo BHECEHWS AOMOMHEHUIN B KOMMNNEKTHOCTL npubopa.

13 lNapaHTUKHbIE 0bsi3aTenbCcTBa

WM3rotoButenb rapaHTUpyeT cooTBeTcTBME npubopa TpeboBaHuam TY npu cobniogeHnn ycrnoBui akcnnyataumu,
TPaHCMOPTUPOBaHUS, XPaHEHUS1 U MOHTaXa.

[apaHTUiHBIA CPOK 3KCNNyaTaummn — 24 mecsiLa co OHS NPOAaXM.
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B cnyyae Bbixoga npuGopa U3 CTPOsi B TEYEHWe rapaHTUMHOrO Cpoka Mpu coBMiofeHUU YCroBUI SKcnnyaTauuu,
TPaHCMOPTVUPOBAHUS, XPaHEHUSI U MOHTaXa MpPeanpuATUe-U3roToBUTENb 0BS3yeTCs OCYLLECTBUTL €ro BecnnatHbli
PEMOHT UK 3aMeHY.

nOpﬂ,ElOK nepegavu npmGopa B PEMOHT COAEPXNTCA B nacnopTte n B rapaHTI/II7IHOM TanoHe.
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MpunoxeHune A. HactpanBaembie napamMmeTpbl

Ta6nuua A.1 - MNepeyeHb HacTpanBaembIX NapamMeTpoB

MapameTtp OonycTumble 3aBopckas
KommeHTapum
OGosHaueHue | HaumeHosanue 3HaueHus P ycTaHoBka
Mpynna LuoP (LVOP). Paboune napameTpsl npubopa
Pu it Pud MN3mepeHHas NuanasoH [eq. nam.] —
(PV1, PV2) BeMnnMunHa Ha n3MepeHust [MapameTpbl He HacTpanBarTCs
Bxoge 1*, Ha nartymka 1,
Bxopge 2** natymka 2
LUPu 3HauyeHve Ha Bbixoge | OrpaHuyeHus Ha —
(LUPV) BbluMCuTens® uncbposom
nHaukaTope
—1999...9999
&P YcTaBka perynstopa*® Onpepensietcs  |Ha LI o6o3HaveHne napametpa He 300
(SP) napameTpamu | oTobpaxaeTcs
SL-Lubl-H
SELFP TekyLiee 3HaYeHne SL-LnS5L-H |3HayeHve ycTaBku C y4eToMm —
(Set.P) ycTaBku paboTatoLlero KOppeKLUMm no rpadmky unu
perynsTopa 3aaHHOW CKOPOCTUN ee U3MeHeHns (
u5P)
MapameTp AocTyneH Tonbko no RS-
485.
r-5 3anyck\ocTaHoBKa rln Perynatop pabotaet rin
(r-S) perynupoBaHus StaP Perynatop octaHoBneH
At 3anyck\octaHoBKa He nosisnsietca npu r-5 = 5taP SkaP
(At) aBTOHACTPOWKN qu — 3arnyckaeTcsl PeXuM aBTOHaCTPOKM.
StaP — aBTOHACTPOMKA BbIKMOYEHa.
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Mpopomkenune Tabnuubl A.1

NapameTp Oonyctumele KommeHTapuy 3aBoackas
0O603Ha4eHne HaumeHoBaHne 3HaYeHun ycTaHoBKa
a BbIxogHas MOLLHOCTb 0,0...100,0 Tonbko ans npubopa ¢ BY1 —
(0) MWA-perynatopa aHarnorosoro Tuna
[%] MapameTp He HacTpauBaeTcs.
Ipynna CndlE (init). MapameTtpbl Bxogos npubopa
Cnt { Cnkd | Twun BXxogHoro gartyvka 3685 Pt 50 (a = 0,00385 °C-1) E__L
(in.t1, in.t2) Wnu curHana ans

Bxopa 1, ansa Bxoga 2 r.385 Pt 100 (a = 0,00385 °C-1)
F391 500 (a = 0,00391 °C-1)
r391 1000 (a = 0,00391 °C-1)
r-2! 460N (a=0,00428 °C-1)
r.H2h Cu 100 (a = 0,00426 °C-1)
rH2h Cu 50 (a = 0,00426 °C-1)
r-23 53M (a =0,00426 °C-1)
428 50M (a =0,00428 °C-1)
r.H28 100M (a = 0,00428 °C-1)
ER! Tepmonapa TBP (A-1)
E_AZ Tepmonapa TBP (A-2)
E_R3 Tepmonapa TBP (A-3)
E__h Tepmonapa TMP (B)
E_3 Tepmonapa TXKK (J)
E_F Tepmonapa TXA (K)
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Mpopomkenune Tabnuubl A.1

Napametp Donyctumsie KommenTapum 3aBopckas
0O6o03Ha4yeHune HaumeHoBaHue 3Ha4eHus ycTaHoBKa
E_L Tepmonapa TXK (L)
E_n Tepmonapa THH (N)
E _r Tepmonapa TMM (R)
E_5 Tepmonapa TMM (S)
__t Tepmonapa TMK (T)
s curHan Toka 0...5 MA
cacn curHan Toka 0...20 MA
cHed curHan Toka 4...20 MA
U-50 curHan HanpsbkeHust =50...+50 MB
g curHan Hanpsixerus 0...1 B
dPE { dPEC ToyHOCTb BbIBOAA 0,1 KonunuecTtso 3HakoB nocne 3ansTon {
(DPT1, DPT2) |Temneparypbl Ans npu oTobpaxKeHUn 3HaYeHUs
Bxopa 1, ans Bxopa 2 Temnepatypbl Ha UW ana Bxoga 1,
ons Bxoga 2
daf i dP? MonoxeHne 0,1,2,3 KonnyecTtso 3HakoB nocrie 3ansiton !
(dP1, dP2) AECATUYHON TOYKM AN npv oTobpaxeHun 3Ha4eHns ans
Bxopga 1, ons Bxopa 2 aHanorosoro Bxoaa 1, Bxoga 2
Cnl { Cnld  |HWKHSS rpaHuua —1999...9999 | 3HaueHue nsmepsiemMoin rU3n4eCcKoii oo
(in.L1, in.L2) AnanasoHa nsmepeHuns BENMYMHBI, COOTBETCTBYOLLIEE
nns Bxopga 1*, ansa HWXHeMY npegeny BbIXOAHOMO
Bxopa 2** curHana gartyvka
CnH{ CnHZ  |BepxHss rpaHvua —1999...9999 | 3HauyeHwue namepsiemMon ranyeckomn oo
(in.H1,in.H2) |Anana3oHa n3mepeHus BEfIMYMHbBI, COOTBETCTBYIOLLIEE
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Mpopomkenune Tabnuubl A.1

NapameTp Oonyctumele KommeHTapuy 3aBoackas
0O603Ha4eHne HaumeHoBaHne 3HaYeHun ycTaHoBKa
ans Bxopa 1%, ans BepxHeW rpaHuLe amanasoHa
Bxopa 2** U3MepeHns aaTuuka
59- ¢ 59-2 Bbluncnutens ofF BblikntoueH ofF
(SQR1, SQR2) |kBagpaTHOro KOPHSA Ha on BkntoyeH
Bxope 1, Ha Bxoge 2
SH 1 SHE CABUI XapaKTEPUCTUKM —-500...+500 [ea. nam.] Mpubasnsietca k afb
(SH1, SH2) natyvka ans Bxopa 1%, N3MEePEHHOMY 3HaYEHNIO
ans Bxopa 2**
Wi PLE HaknoH 0,500...2,000 |YMHOXaeTcsi Ha M3MepeHHoe (onn
(KU1, KU2) XapakTepucTmKn 3Ha4yeHue
natyuka ans Bxoga 1,
nns Bxopga 2
Fh i FbZ Monoca undposoro 0...9999 [eq. nam.] oo
(Fb1, Fb2) dunsTpa ang
Bxopa 1%, ons
Bxopa 2**
inF il CnF2 MocTosiHHas BpemeHn 1...999 [c] ofF
(inF1,inF1)  |umndposoro dunsTpa ofF JKCMoHeHUManbHbIN MULTP
ans Bxopga 1, ans OTKITHOYEH
Bxopa 2
Ipynna Adu (AdV). MapameTpsl perynnposaqmus n «LBA»
CnP? ®yHKumA Ha Bxoge 2 |MosiBnsieTcs npu -5 = 5taFP oFF
(inP2) oFF — 0aTuYnK OTKIIOYEH:;

Ln.tC — paTuvk, 3adaHHbIN B napameTpe cn.td;
Eunt — knioy;
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Mpopomkenune Tabnuubl A.1

Napametp Donyctumble KommenTapum 3aBopackan
0O603Ha4eHne HaumeHoBaHne 3HaYeHun ycTaHoBKa
w.PEr — PE3VNCTUBHBIN AaTHMK MOMOXEHUS;
w.L5 — TOKOBBI A@TYMK NONOXEHUSI
RLC $opmyna Mosensietcs npu crP2 = Cntd ASLA
(CALC) BblYMCTINTENS A 5UA - cpepHeB3BeLLEHHasi CymMmMa;
rAE — oTHOLWeHVeE;
58P — kOopeHb 13 CpeaHEB3BELLEHHOWM CYMMbI;
LrAF — xoppekuyst ycTaBkn
HPu i, FPud BecoBoit —19,99...99,99 |Mosiensietcs npu cnf2 = cntld, CALL oo
(KPV1, KPV2) |KkoadbduumeHT ans # LrAF. Npu LALL = FAE He
Pu i, ons Pud ycraHasnueatb HPud = 0
SL-L HwxHAs rpaHnua —1999...3000 |[ead. u3m.] -5
(SL-L) AvanasoHa 3agaHus
ycTaBKkn®
5L-H BepxHsas rpaHunua —1999...3000 ([ed. u3m.] ooo
(SL-H) OmanasoHa 3agaHus
ycTaBKkn*®
AuEr BbIXofHOI curHan B LLa5 — 3a/ByKKa NOMHOCTBLIO 3aKPbLITa; [Las
(MVET) COCTOSIHMM «OLNGKay» | HoLd — 3aABuKKa YAEPKUBAETCA B NPEXKHEM COCTOSHMM;
oPEn — 3afBWKKa NOMHOCTLIO OTKPLITa
0...100 | [%] Ons aHanoroBow 3aABWXKM 0
AdSE CoctosiHue Bbixoaa B | MosiBnsieTcs Tonbko Ans npubopa ¢ BY1 aHanorosoro AuSE
(MdSt) COCTOSHUN ™na:

«OCTaHoBKa
perynuposaHusi»

Aubt — 3apaHHoe napameTpom MVST;
0 — nocnegHee 3HaYeHne BLIXOGHOTO curHana.
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Mpopomkenune Tabnuubl A.1

Mapametp Oonyctumele KommenTapum 3aBoackas
0603HaueHmne HavmeHoBaHue 3HauveHus ycraHoBka
orEl Tvn ynpaenexHus npu ar-r «O6patHoe» ynpaeneHwue. ar-r
(OREU) perynuposaHumn MpumeHsieTcs ans ynpaenexns M
TMNa «HarpesaTenb»
or-d «Mpsimoe» ynpaeneHuve.
MpumeHsieTcs ans ynpaenexns M
TUNA «XONOAMMBHUKY
Pull Perynupyemas —100...2000 [en. nam.] 20
(PVO0) BenuynHa npu
HYNeBOW BbIXOAHON
MOLLHOCTH
rAAP Pexxum GeicTporo ofF BbikntoueH ofF
(RAMP) BbIXOAa Ha ycTaBKy an BrknitoveH
P Monoca 0,001...9999 [eq. nam.] 300
(P) NponopL1OHanNbsHOCTM
Mna-perynsatopa*
C WHTerpanbHas 0...3999 [c] i
(U} noctosiHHas M-
perynsitopa
d OudbdepeHumansHas 0...3999 [c] 20
(D) nocrtosiHHas M-
perynsartopa
db MapameTtp He 0...200 [en. nam.] oo
(Db) ncnonb3yeTcs, Ans
KOppeKTHOW paboTbl
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Mpopomkenune Tabnuubl A.1

MNapamer,
P P HOonycTumble KommeHTapum 3aBopckas
0O6o03Ha4yeHune HaumeHoBaHue 3Ha4eHus ycTaHoBKa
[OMKeH BbITb
yctaHosneH 0.0
ubP CKOpOCTb U3MEHEHNS 0...9999 [en.n3am/muH] oo
(VSP) ycTaBKku®
oL-L MwuHumanbHas otrOpoal-H |[%] o
(OL-L) BbIXOAHAsA MOLHOCTb
(HVXHWIA Npeaen)
oL-H MakcumarbHas ot ol-L 0o 100  |[%] oo
(OL-H) BbIXOAHAA MOLLHOCTb
(BEpXHWi Npeaen)
ALE Tun norunkm paboTbl 0 — curHanusaums BbIKIOYEHa; o
(ALt) Komnaparopa. 1 — cpabaTbiBaHWe Npu Bbixoae 3a npeaernbl 3agaHHOro

MosiBnsieTcs Tonbko
ans npubopa c BY1
aHarnoroeoro Tuna.

aunanasoHa OTHOCUTEnNbHO 5P;

2 — cpabaTbiBaHue No BepxHeEMY

npegeny oTHocuTensbHo 5P;

3 — cpabaTbiBaHWe MO HWXHEMY NPEAENy OTHOCUTENbHO
4 — cpabatblBaHve B 3aaHHOM AuanasoHe
oTHocUTenbHO 5F;

5 — aHanorn4Ho Tvny 1 ¢ GrIoKMPOBKOIN NEPBOrO
BKITHOYEHMSI;

6 — aHanornyHo T1ny 2 ¢ GrIoKMpPOBKOI NEepBOro
BKITHOYEHMS;

7 — aHanorn4Ho Tmny 3 ¢ GrIoKMPOBKOI NEPBOro
BKITHOYEHMS;
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Mpopomkenune Tabnuubl A.1

NapameTp Oonyctumele KommeHTapuy 3aBoackas
0O603Ha4eHne HaumeHoBaHne 3HaYeHun ycTaHoBKa
8 — cpabatbiBaHve No BepxHeMy npeaeny
oTHocuTenbHo 0;
9 — cpabaTbIBaHWe MO HWKHEMY Npefeny OTHOCUTENbHO
10 — aHanorn4Ho Tvny 8 ¢ GrIoKMPOBKOI NEPBOro
BKJTHOYEHMS;
11 — aHanorn4Ho Tuny 9 ¢ GNOKMPOBKOI NEPBOrO
BKITIOYEHMST;
12 — cpabaTbiBaHWe Npu BbIXOAE 3a Npeaernsl 3a4aHHoro
AnanasoHa oTHocuTenbHo 0;
13 — cpabatbiBaHVe B 3a4aHHOM AnanasoHe
OTHOCUTENbHO 0;
14 — aHanorun4Ho Tuny 12 ¢ 6nokMpoBKol NEPBOro
BKITHOYEHUSI
AubE BbixogHoi curHan B AHanornyHo napameTpy rufr —
(MVSt) COCTOSIHUN
«OCTaHOBKa
perynupoBaHusi»
LbA Bpemsi anarHocTtuku 0...9999 [c] o
(LbA) 06pblBa KOHTYpa 0 DdyHKUMA onpeaeneHust obpbiBa
KOHTypa He paboTtaeT
LbAh LLnpuHa 30HbI 0...9999 [eq. nam.] iao
(LbAb) AnarHocTukn obpbisa
KOHTYypa*
AL-d Mopor cpabatbiBaHus -1999...3000 |[ea. n3m.] ao
(AL-d) KomnapaTopa*
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Mpopomkenune Tabnuubl A.1

MapameTtp Oonyctumele KommeHTapuy 3aBoackas
0603HaueHmne HavmeHoBaHue 3HauveHus ycraHoBka
AL-H ctepesnc 0...3000 [eq. nam.] oo
(AL-H) KomnapaTopa*®
Mpynna wAlu (VALV). MapameTpbl 3a4BWKKN
wrak MonHoe Bpemsi xoda 5...999 [c] a0
(V.MOt) 3a0BUXKKU
w.db 3oHa 0...9999 [mc] a
(V.db) HEYYBCTBUTENbHOCTN 0...100 [%] Ans aHanoroBow 3aABWXKM
3aABWKKM
u.LAP Bpems BbiGopku 0,0...10,0 [c] oo
(V.GAP) nodTa 3aaBUKKN
wrku MuH1MansHoe Bpemst 0,0...10,0 [c] oo
(V.rev) pesepca
wtof Maysa mexay 0...9 [c] c
(V.toF) “Mnynbcamun [0BOAKN OFF [OBOAYUK OTKIHOYEH
Ipynna d. 5P (DISP). MapameTpbl MHAVKaLmm
dcs! Pexum nHamkaumm 1 oFF BbikntoveH on
(diS1) on BkntoyeH:
— Ha BepxHem LW — Pu &
— Ha HwkHem LW - 5P
dcs? Pexum nHamkaumm 2 oFF BbikntoueH oFF
(diS2) on BknitoveH:
— Ha BepxHeM LN — Pu &
— Ha HwkHem LW - Pud
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Mpopomkenune Tabnuubl A.1

NapameTp Oonyctumele KommeHTapuy 3aBoackas
0603Ha4YeHne HaumeHoBaHue 3HaveHus ycTaHoBkKa
dcs3 Pexxum nngukaumm 3 oFF BbIkntoyeH oFF
(diS3) on BknitoveH:
— Ha BepxHem LN — LUPy;
— Ha HwkHem LW - 5P
disS4 Pexuvm nHaukaumm 4 aFF BbikntoueH oFF
(diS4) on BkrntoueH:
— Ha BepxHem LI — Pu ¢,
— Ha HkHeMm LW — &
4055 Pexum nHavkaumm 5 oFF BblIKnoueH ofF
(diS5) on BkritoueH:
— Ha BepxHeM LN — LLPL
— Ha HwkHeM LI — o
rEt Bpewms Bbixoga u3 5...99 — [c] Bpemsi, no ncteveHun kotoporo npubop ofF
(rEt) pexvma HacTpowiku BO3BPALLAETCS K UHAMKALMM NEPBOrO NapaMeTpa
rpynnbt LuaP,
ofF — aBTOMaTMYeckoro BosBpara K MHAVKaunMm He
npoucxoaut
Ipynna LrAF (GrAF). MapameTpbl rpacuka koppekumn yctaeku (nosisnsietca npu LALL = LrAF)
nodE KonnuecTso y3nosbix 1...10 {
(nOdE) Toyek rpadmka
O 3HayeHne BHELIHEro —1999...3000 ([ea. n3m.] oo
(X) napametpa B TOuKe i*
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Mpopomkenune Tabnuubl A.1

NapameTp Oonyctumele KommeHTapuy 3aBoackas
0O603Ha4eHue HaumeHoBaHue 3HaYeHus ycTaHoBkKa
Y KoppektupytoLiee [en. nam.] oo
Y) 3Ha4yeHne ycTaBku
B TOYKe i*
Mpynna Lann (COMM) MapameTpbl 06MeHa AaHHbIMU MO MHTEpdency

Prok MpoTokon obmeHa o%En OWEN oYEn

(PROT) AaHHbIMU rrkl Modbus RTU
A ASC Modbus ASCII
bFS CkopocTb 06MeHa B 2,4;4,8;9,6; [k6uT/c] {52
(bPS) cetn 14,4;19,2; 28,8;
38,4;57,6; 115,2

ALEA [nwnHa cetesoro 8,11 [6uT] 8h
(A.LEN) agpeca

Rddr Basosbliit agpec 0...2047 3anpeLlaercs ycraHaBnmBatb o
(Addr) npubopa B ceTn O[MHaKOBblE HOMepa HECKOITbKUM

npu6opam B OAHON LLNHE

r5dl 3apepxka oTBeTa ot 0...45 [mc] 20

(rSdL) npubopa no RS-485
pynna 5EL- (SECr). MapameTpsl cekpeTHOCTM (BX0A o koay PASS = 100)

oRPE BawwTa napameTtpos |0 — PaspelueH gocTtyn Ko Bcem napameTpam; o

(OAPY) OT NnpocMoTpa*™** 1 — Pa3peLueH JoCTyn TOMbKO K napameTpam rpynnbl
LuoP,
2 — PaspelleH ocTyn Tonbko k SP

YePE BawwTa napameTtpos |0 — PaspelueHo nsmeHeHne Bcex napameTpos; o

(WtPt) OT N3MEHeHNs ™
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Mpopomkenune Tabnuubl A.1

NapameTp Oonyctumele KommeHTapuy 3aBoackas
0603Ha4YeHne HaumeHoBaHue 3HaveHus ycTaHoBkKa
1 — 3anpeLueHo n3MeHeHne Bcex napameTpoB, KpoMe
napametpos rpynnel LusP,;
2 — 3anpeLyeHo U3MeHeHNe BCEX NapamMeTpoB, KpoMme
r-5u 57,
3 — 3anpelleHo N3MeHeHWe BCcex NapaMeTpoB, Kpome
ycTaeku 5P
4 — 3anpeLLleHo N3MeHeHNe BCex NapameTpoB
EdPE 3awuTa oTAenbHbIX aFF BhlknioueHa oFF
(EdPt) napameTposB OT an BxknitoyeHa
npocmotpa u
VN3MEHEHUSI

NPUMEYAHUE

* MapameTpbl 0TOBPAkKaTCS C AECATUYHON TOYKOM, MONOXKEHUE KOTOPOW onpeaenseTcs napameTpom dF i,
** MapameTpbl 0TOBPaXatoTCs C AECATUHHOM TOUKOW, NMOMNOXEHNe KOTOPO onpeaenseTcs napameTpom
dfe.

*** Mo nHtepdency RS-485 BO3MOXHO M3MEHEHMEe 3HaYeHUs BCeX NapameTpoB Npu Nobbix 3HaYEHUSX
oRPE, YEPE.

122



MpunoxeHne b. Bo3MOXHble HEMCNPaABHOCTU U CNOCOOLI MUX
yCTpaHeHus

B crniyyae BO3HMKHOBEHWS HEWUCNPABHOCTW BO Bpemsi paboTbl npubopa Ha LMPOBON MHOMKATOP BbIBOAWUTCA
COOTBETCTBYIOLLEE COOBLLEHME:

« Err.5— owmnbka Ha BXxope;

« Err.P — olmbka gaTumka nonoxeHus:;

+ Err.[ — owmBKa BbMMCIEHNS;

+ Er.Ad — ownbka BHyTpeHHero npeobpasoBaHus.

O

NPEAYNPEXOEHUE

1. Owwmbka Ha BXxoae BO3HMKAET B Cryyae BbIXxOAa M3MePSiEMO BENUYMHbI 3a ONYCTUMBbIN AnanasoH
M3MEPEHUs UINN BbIXOAA U3 CTPOs AaTtunka (06pbiB Unu kopoTkoe 3amMbikaHne TC, 06pbis T, 06pbIB
Aatymka ¢ yHUULMPOBAHHBIM BbIXOAHBIM CUrHANOM HanpshkeHWsl, 06pbIB UMM KOPOTKOE 3aMblkaHue
[aTynka, OCHALLEHHOro BbIXOAHbIM curHanom Toka 4...20 MA). B cny4yae KOpOTKOro 3amblkaHus
Tepmonapbl Ha MHAVKaToOpe oTobpaxaeTcs TemMnepaTypa «XONoAHOro crasi», paBHasi Temneparype
BbIXOOHOrO pasbemMa npubopa. B cnyyae obpbiBa Unu 3amblkaHns Aatyvka (Unv NMHUIA CBA3M) C
YHUDULMPOBAHHBIM BbIXOAHbIM curHanom toka 0...5 MA, 0...20 MA, 3amblkaHusa aaTynka ¢
YHUPULMPOBaHHBIM CUrHanom Hanpsikenus 0...1 B Ha nHamkaTope oToGpaxaeTcst HWXKHSSA rpaHuua
[unanasoHa usmepeHust (3HadeHre napamerpa Cn-L).

Mocne ycTpaHeHust HemcnpaBHoCTH paboTa npubopa aBTOMaTUYECKW BOCCTAHABNMBAETCS.

2. B cnyyae pa6otbi ¢ Tepmonapoit TINP(B) cooblexne £rr.5 He BoligaeTcs npu Temneparype ot 0

0o 200 °C.

Ta6nuua B.1 — Bo3amoxHble HeMcnpaBHOCTU U CNOCO6LI UX yCTPaHeHUsA

HeucnpaBHocTb Bo3moxHas npuynHa Cnoco6 ycTpaHeHus
Ha nHamnkaTope npy | HevcnpasHOCTb AaT4mMka 3ameHa aaTumka.
zgﬂ:ﬂ'g*em‘o"" OB6pbIB UMK KOPOTKOE 3aMbIKaHWE NMHUM | YCTpaHEHWe NPUYMHBI HEUCMPABHOCTY.
oroBpaxaiorcs E-r.5 | CEFM «AaaT4nK-NpuBop»
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Mpopomkenune Tabnuubl 6.1

HeucnpaBHocTb

Bo3moxHasa npuynHa

Cnocob ycTpaHeHus

HeBepHbIi ko TUNa fatymka

YcTaHoBUTb KO, COOTBETCTBYHOLLIMIA
MCMONb3yeMoMy AaTuuKy.

HeBepHo npounsseaeHo NogknoyeHme no
[BYXMPOBOAHOI CXEME COeAMHEHNS
npubopa ¢ AaT4nMkom

YcTaHOBUTL Nepembluky mexay knemmamm 9, 10
(ana H2 15-16) ans Bxopa 1 n 13, 14 (ans H2 11-
12) pns Bxopa 2.

HeBepHoe nopkntoyeHne gartymka K
npuéopy

MpoBepuTb NO PyKOBOACTBY MO 3KCMITyaTaumum
cXeMy MoAKIMYeHNs npubopa 1 AaTHMKOB.

Mpu NOAKIIOYEHNM TOKOBOIO CUrHana
OTCYTCTBYET Pe3nNCTop

MoakniounTb K BXOAY Npubopa Harpy304HbI
pesucTop.

Mpu noaKnioYeEHHOM
[aTyvKe MomnoXeHust
Ha HUXHEM
LundpoBoM
nHaukaTope
orobpaxaercs Err.P

HeI/ICI'IpaBHOCTb AaT4ynKa NonoXxeHusa

3amMeHUTb 4aT4YuK NN OTKITIOYUTL Er0 B
napametpe CnPZ.

O6pbIB UM KOPOTKOE 3aMblKaH1e NIMHUN
CBSI3M «AaTunKk—npnbop»

yCTpaHI/ITb NPUYNHbI HEUCNPaBHOCTU.

HeBeprM TNN AaTyuKa NnonoXXeHua

YCTaHOBUTL 3HaYeHMe, COOTBETCTBYIOLEE
UCMONb3yeMoMy AaTyuky, B napameTpe LnFc.

HeBepHoe noakntoyeHve gatymnka
nosnoXxeHus K npuéopy

MpoBepuTb N0 PO cxemy noakniodeHns npubopa
N [AaT4YNKOB MONOXEHUS.

He BbInonHeHa IOCTUPOBKa AaTtyuKa
NonoXxeHua

[MpoBecTn OCTUPOBKY.

Mpu noaKMoYEHHOM
[aTyuKke Ha BEPXHEM
LundpoBoM
vHaMKaTope
otobpaxaercs Err.L

Mpw perynupoBaHuy OTHOLLEHNS B
3HameHarene — 0

YcTaHoBUTL B napameTpe HFu { sHadeHne
oTtnu4yHoe or 0;

MpoBepuTtb Bxop 2 (KopoTkoe 3aMblkaHUe Unu
n3MepeHHas BenuuvHa pasHa 0)
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Mpopomkenune Tabnuubl 6.1

HeucnpaBHocTb

Bo3moxHasa npuynHa

Cnocob ycTpaHeHus

Mpu perynmpoBaHnm KBaapaTuiHbIX
BEMNYMH NOAKOPEHHOE YMCIO —
oTpuuartensHoe

MposepuTb N0 PO cxemy noaxniodeHns npudopa
1 AaTYMKOB, B 0CODEHHOCTUN NOMAPHOCTL
NOAKMIOYEHUS;

MomeHsITb MecTamMm JaTyvku Ha BXodax

Ha undposom
nHavKaTope
otobpaxaetca )

MN3mepeHHas nnu BeluncneHHas
BENUYMHa npesbIwaeT 3HavyeHne 999,9 n
He MOXeT BbITb 0TOBpaxeHa Ha
LMpoOBOM UHAMKATOPE C ToUHOCTbIO 0,1 °

YcTaHoBuTh B Napametpe dPt ! (dPES)* 3HaveHve
0

Ha undposom
MHANKaTOpe
otoGpaxaercs {{if

MN3mepeHHas BenuumHa unm
BbIYMCIIEHHAs BENMYMHA MEHbLUE
3HadeHust —199,9 1 He MoXeT ObiTb
oTobpaxeHa Ha YeTbIpexpaspsiAHOM
L1dpoBOM MHAMKATOPE C TO4HOCTLIO 0,1°

YcraHoBUTb B napamertpe dPt { (dPEC)* sHaueHne

3HayeHve
n3mepsieMom
Temneparypbl Ha
VHAMKaTope He
COOTBETCTBYET
peanbHon

HeBepHbIVi ko TUNa gatymka

YCTaHOBWTb KOZ, COOTBETCTBYIOLLNN
MCMonb3yemMoMy AaTumKy

BBeneHo HeBepHOe 3HayeHne
napameTpoB «CABUI XapakTepUCTUK» 1
«HAKI10H XapakTepuCcTUkn»

YcTaHOBUTb HEOBXOAUMbIE 3HAYEHWSI NapameTpoB
SH {(SHE)* , U I(FLIE)*. Ecnn koppeKums He HyKHa,
yctaHosuTb 0.0 1 1.000, cOOTBETCTBEHHO

Vcnonb3ayetcs AByXnpoBoaHas cxema
coeavHeHus npubopa ¢ AaT4MKoM

Bocnonb3oBaTbcs pekoMeHAaumsmMm K
noaknoyeHuto aatymka TC no AByXNpOBOAHOM
cxeme

,El,eﬁcname ANEeKTPOMarHUTHbIX NoMex

3KpaHMpoBaTh NMHUIO CBSI3N JaTymka C
nprMbopoMm, aKkpaH 3a3eMIUTb B OAHON TOYKE.
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HeucnpaBHocTb

Bo3moxHasa npuynHa

Cnocob ycTpaHeHus

Ha nHaukaTope npu
Hanyuy TOKOBOTO
curHana
oTobpaxatoTcst Hynu

HeBepHoe nogknioyeHne aartuvka K
npunbopy

YTOYHUTL CXeMy NnoakrnyeHna aartymka.

Mpu Harpese
Temnepa Typa
yMeHbLUAeTcs U npu

HesepHoe coeguHeHune npmbopa c Tr1

M3meHnTb nonapHocTb noaknoydeHns TI1.

oXnaxaeHun

yBenuuuBaeTcst

He pa6oTaet HenpaBunbHO 3a4aH nopor 1 ructepesnc | YcTaHoBUTbL BEpHbIE 3HaYeHUst napaMeTpoB ri-du

BbIXOAHOE KomnapaTopa rL-H.

YCTPOMCTBO OcTaHOBMEH NPOLIECC Peryn1poBaHust 3apaTh napameTpy r-5 3HaueHue riin,

KomnapaTopa

(anekTpomarHutHoe

pene)

He npowncxoant BBeneHo HeonpaBaaHHO GorbLuoe YcTaHOBUTL NapameTp «30Ha

TOYHOro 3Ha4eHne 30Hbl HEHYBCTBUTENBLHOCTH HeYyBCTBUTENbHOCTU» Ha TpebyeMom ypoBHe

nopaepxaHus NWA-perynatopa (pekomeHaoBaHHoe 3HadeHmne ot 0 go 1 °C).

Isg;;gi;yﬁ;h YCTaHOBIEHbI HEBEPHBIE 3HAYEHMS! BoCMONb30BaTLCS PEXMMOM aBTOHACTPOIKM UMK
KO3 numenToB MNO-perynstopa 4YHOW HACTPOWNKON.

neperpes) aelesl [I-perynsitop py: p

YcTaHOBNEHbI HEBEPHbBIE 3HAYEHUSI
napameTpoB 3aABVIKKM

YcTaHoBUTb napamMeTpbl 3aABUMXKKN KaK MOXXHO
TOYHee, NO BO3MOXHOCTU B3ATb UX U3
TEXHUYECKOro onncaHna UCNoJNTHUTENbHOIo
MexaHu3ma.
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HeucnpaBHocTb Bo3mMoxHasa npuyumHa Cnocob ycTpaHeHus
NWA-perynatop YCTaHOBNEHO CMULLKOM Maroe Bpemsi YBenuunTb Bpemsi ANarHOCTUKN UK OTKIMIOYUTb
OCTaHaBMMBaeTCs, |AMAarHoCTVKM obpbiBa KOHTypa B ero, yctaHosus LEA =0
csetutcs LA napametpe L&A
HeBoamoxHO YcTaHoBMEHa 3almTa oT IpocMoTpa 1 YCTaHOBUTb HYXXHOE 3HaYeHWe napaMeTpoB
N3MEHUTb N3MEeHeHUs1 OTAEemNbHbIX NapamMeTpoB CEKpPEeTHOCTW.
napametpbl
HaCTPONKN

NPEAYNPEXOEHUE
(D * B ckobkax npuseaeHbl napameTpbl Ans Bxoga 2

NPEAYNPEXOEHUE
@ Ecnu HencnpaBHOCTL Mnu NpeanonoXuTenbHas npuinHa B Tabnuie He ykasaHbl, npubop cneayet
[OCTaBUTb B PEMOHT.
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