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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 aKkcnnyatauuu npegHasHavyeHo Ans 0o3HakoMneHus obcryxuBalollero nepcoHana ¢
YCTPOWCTBOM, MPUHLMMOM OENCTBUS, KOHCTPYKLUMEN, TEXHWYECKON 3KcnnyaTaumein n obcnyxvBaHuem TaxomeTpa
TX01-RS, B AanbHeiLweMm No TEKCTY UMEHYEMOTO «NpUGop».

MogkntoyeHwe, perynmpoBka n TeXOGCJ‘Iy)KVIBaHVIe npm60pa AOOJKHbI NPOM3BOAUTLCA TOJTbKO KBaJ'IVICbVILlVIpOBaHHbIMI/I
cneunanucTamMmu nocrie nNpoYTeHMA HacTosALWEero pykoBoAcCTBa Mo SKcniyataumu.

|_|pl460p N3roTaBMMBaAETCA B pa3nNyHbIX MO,qu)MKaLLMﬂX, 3aLLIMCprBaHHbIX B KOZie NOJTHOro yCrioBHOIMo 0603HaveHus.

TX01-X.X.XP-RS

| Hanpsixexue nutaHusg

| KOHCprKTI/IBHOB UcnonHexne

| Tun aHanorosoro BY I

Tvn puckpeTHoro BY:
P — anekTpomarHuTHoe pene

Hanuyne nHtepdeiica csau:
RS — wHTepdeiic RS-485

HanpsbkeHue nutaHus:
224 — nepemeHHoe oT 90 go 264 B nu6o noctosiHHoe ot 20 go 34 B;

24 — noctosiHHoe oT 10,5 no 30 B.



KoHCTpyKTMBHOE UcnonHeHue:
H — kopnyc HacTeHHOro KpenneHus;
LLI2 — KopnyC WMTOBOrO KpenneHus.
Tun aHanoroBoro BY:
N — LIATT «napameTp-Tok oT 4 4o 20 MA»;
Y — UAI «napametp-Hanpsixerue oT 0 o 10 By;
— 6e3 aHanorosoro BY.

Mpumep o6o3HaveHns npubopa npu 3akase: TX01-224.H.UP-RS. MNpu aTom noctaske noanexut npudop B kopnyce H,
C nuTaHvem 224 B, aHanorosbIM BbIXOAOM W, AMCKpeTHbIM BbIxogoM P u uHtepdericom RS-485.

Ucnonb3yemble abbpeBmaTypbl

BWI — BHELLHNIA NCTOYHWK MUTaHWS.

BY — BbIxogHOE YCTPOWCTBO.

MK — nepcoHanbHbIN KOMMbIOTEP.

LLAM — undppoaHanorosbiit npeobpasoBaterb.
LU — undpoBoit nHamkaTop.

CootBetcTBMe cumBonoB LI 6ykBam natuHckoro ancdasuta
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1 HasHauyeHue n pyHKUUMU

Mpunbop wncnonb3yeTcs B cUCTEMax KOHTPOMS U PerynupoBaHWs NpW BbIMOMHEHWM PasfYHbIX TEXHOMOrMYECKMUX
NpoLeccoB B MNPOMBILUNEHHOCTU, CEMbCKOM W [PYrX OTPacnsX HapOOHOro XOo3AWCTBa, B 4acTHOCTU Ans
aBTOMaTM3aLUMN AN3erbHbIX CUCTEM.

DyHkumm npubopa:

* U3MepeHne N aBToMaTM4ecKoe perynmpoBaHme 4acToTbl BPaLLeHWsi BasnoB 1 APYrvX YacTen MaLlvH 1
MeXaHV3MOB, a Takke ApYrMx nM3n4Yecknx napaMmeTpoB, 3HAYEHNE KOTOPbIX MOXET BbiTb Npeo6pa3oBaHo B
BENMUYMHY, 06paTHO NPONOPLIMOHAMBHYIO ANMUTENBHOCTY MHTEPBana BpeMeHn Mexay (poHTaMn UMMYIbCOB,
nocTynarLLmx ¢ nepeBuyHoro npeobpasosartens (aartuuka);

* U3MepeHve BpeMeHu HapaboTKu NOAKITIOYEHHOro 060pyA0BaHNS NGO APYrUX BENUYMH, KOTOPbIE MOTYT BbiTh
npeobpasoBaHbl B ANUTENLHOCTL MHTEpBaa BpeMeHu, B TeYeHe KOTOPOro Ha Bxog npubopa noaaeTcs
yNpasnsoLWWiA CUrHar;

* ynpaeneHve BHeLWHUM 060pyaoBaHeM No HacTpansaemon forvke paboTtsl npuéopa (npu Hammuum BY).

2 TexHunyeckune XapakKTepUCTUKMN U ycrioBus 3Kcrnyarauguu

2.1 TexHM4YecKue xapakTepucTuKun

Tabnuua 2.1 — XapakTepucTuku npubopa
HavmeHoBaHue [ 3HaueHue
MNutaHune

HanpsikeHne nutaHus npubopa:
OT ceTu nepemeHHoro Toka (ans TX01-224.X.XP-RS) oT 90 go 264 B yactoton ot 47 0o 63 'y
(HoMuHanbHoe 3HaveHne — 230 B)

OT CeTU NOCTOSIHHOTO TOKa:
TX01-224 X XP-RS ot 20 fo 34 B (HoMuHanbHoe 3Ha4eHune — 24 B)




Mpopomkenue Tabnuubi 2.1

HaumeHoBaHue

3HauyeHue

TX01-24. X XP-RS

ot 10,5 no 30 B (HOMUHanbHOe 3Ha4YeHne —
24

MakcumanbHasi noTpebnsiemasi MOLLHOCTb, He Gonee:

TX01-24. X XP-RS
TX01-224.X.XP-RS

8 BT
10 BA

CkopocTb nepegayu aaHHbIx no RS-485

2400; 4800; 9600; 14400; 19200;
28800; 38400; 57600;

Bxoge npubopa

115200 6ut/c

Bxoabl
KonnuecTso Bxogos 2
MakcrmManbHbI BXOQHOW TOK 10 MA
;/Egszl::;;g(r)l:;na, COOTBETCTBYIOLLNIA «NTOTMYECKOV eauHuLEe» Ha ot 12 50 30 B
YpoBeHb curHana, CooTBETCTBYIOLLUIA «ITOTMYECKOMY HYMIO» Ha
Bxofe npmbopa oT0po4B
ToK «JIOrM4Yeckon eguHnLbl», He MeHee 3 mMA
ToK «ror4yeckoro Hyns», He Gonee 1,5 MA
MakcrmanbHoe BXoAHOe HanpsixeHne 30B
[OnuTenbHOCTb UMNYrbCa Ha CYETHOM BXoAe, He MeHee 10 MKC
[OnuTtenbHOCTb curHana Ha Bxoae «CuyeT HapaboTkuy, He MeHee 300 mc
MakcumanbHas YacTtoTa crefoBaHUs UMMNYNbCOB HA CHETHOM 2500 My




Mpopomkenue Tabnuubi 2.1

HaumeHoBaHue

3HauyeHue

MuHVManbHas YyacToTa cnefoBaHus UMMNYNbCOB Ha CHETHOM
Bxoge npubopa, He MeHee

25Ty

®unsTpaums BXOQHOTO CUrHana rno AnMTensHOCT MMMYbCoB
(nays)

10...999999 mkc

BHyTpeHHMﬁ UCTOYHUK NUTaHUA

LIAI, He Gonee

HoMuHanbHOe BbIXOAHOE NOCTOSIHHOE HanpsikeHne 24B
MakcrManbHbIN BbIXOQHOW TOK 50 MA
HecTabunbHOCTL BIXOQHOTO HanpsixeHusi, He Gonee 12 %
YpoBeHb nynbcauuin, He Gonee 100 mB
Bbixoabl
Pene anekmpomazHumtoe (P)
MakcumanbHbIv Tok Harpy3ku (npy 220 B, 50 'y n cos ¢ > 0,4) 8A
MakcrmanbHoe HanpspkeHne Harpysku NOCTOSIHHOIO TOKa 30B
YAIT «<napamemp-mok» (M)
BbixogHOWM curHan nocTostHHOMo Toka ot 4 no 20 mA
ConpoTuBneHve Harpysku ot 0 go 1300 Om
[lonycTumbIn AnanasoH HanpsbkeHns nutanus LIAM ot 1040 30B
OcHoBHas NpyBeAEHHas NOrpeLLHOCTL Npeobpa3oBaHnst BbIXOLOB 0.5 %

Mpenenbl gonyckaemon 4ONONHUTENbHON NPpUBEAEHHON (K
[AvanasoHy npeobpa3soBaHust) NOrpeLLIHOCTM NpeobpasoBaHmst
BbixoaoB LIAT npy nameHeHnn Temnepatypbl OKpy>KatoLLel cpeabl

0,5 oT npegena oCHOBHOM




Mpopomkenue Tabnuubi 2.1

HaumeHoBaHue 3HauyeHue
OT HOpMasbHbIX YCNoBUi, Ha kaxable 10 °C nameHeHus
TemMnepaTypbl OKpY>KaloLLlero Bo3ayxa

LAI «<napamemp-HanpsokeHue» (Y)

BbIxo4HOW cuMrHan NOCTOSAHHOTO HaNPsXKeHWs otr0po10B
ConpoTuBneHne Harpysku, He MeHee 2 kOm
HanpsbkeHne nutaHus LIAM ot 150030B
OcHoBHas npuBefeHHas norpeLHocTb Bbixodos LIAIM, He Gonee 0,5 %

Kopnyc

[a6apuTHble pa3mepbl Npubopa:
* HacTeHHbIN H
* wmToBoW L2

105 x 130 x 65 MM
96 x 48 x 100 Mm

CreneHb 3aLmnThl Koprnyca:
* HacTeHHbIN H
* wurtoson LLI2

P44
IP54 (co cTopoHbI NULEBO NaHenu)

XapakTtepucTuku npu

6opa

3HaueHve 4acToTbl BpaLLEeHus, n:
*06/c
* 06/MWH
* 06/vac
* HacTpauBaeMble eanHULbI M3MepeHust (pexum USER)

n=f
n =60-f
n = 3600-f
n=F:-10-FdP . f

YacToTa BxogHoro curHana, f

o1 2,5002500 Ny

MHoxuTens, F

o1 0,0001 go 999

[nana3soHbl U3MepeHuii BpeMEHHbIX MHTEPBanoB

ot0cpo99459MuH 59 ¢
ot 100 4 00 MuH go 9999 4 59 MuH




Mpopomkenue Tabnuubi 2.1

HaumeHoBaHue 3HauyeHue
oT 10000 4 Ao 9999 cyTok 23 4

lMpepenbl AONYCKaeMOn OTHOCUTENbHOM NOrPELLHOCTH +(0,001-n+1) 06/MuH , roe
npeobpa3oBaHns YacTOTbl BXOAHBIX MMMYNbCOB B n — oTobpaxkaeMoe 3HaYeHne YacToThbl
4yacToTy BpalleHus, He Gonee BpalLLeHns
Mpenenbl gonyckaemon abcontoTHOM CpeaHECYTOHHON +60 c/evTii
NOrpeLUHOCTU U3MEePEHWUI BPEMEHHbIX UHTEPBANOB - Y
Macca, He 6onee 0,5 kr
CpenHui cpok cnyx6bl npubopa 12 net
CpefHsist HapaboTka Ha oTka3 100000 4

Mo akcnnyaTauMoHHOM 3aKOHYEHHOCTN NPMBOP OTHOCUTCA K U3AeNUsM BTOPOro Nopsiaka.
M3onsauus TokoBeayLmx Lenev npubopa yaosnersopsieT TpebosaHnam FOCT P 52931.
OnekTpuyeckoe COMPOTUBIIEHWE W3OMSLMWM TOKOBEAyLUMX Leneit npubopa mexay coboii B COOTBETCTBMM C
FOCT P 52931 cnepytoLuee:

* 20 MOM — npu HopMmarbHbIX YCIOBUAX OKpYXatoLLen cpeapl;

* 5 MOM — npu BepxHEM 3Ha4YeHUM TemnepaTypbl paboymnx ycrnosui;

* 1 MOM — npu BEpXHEM 3HA4YEHUN OTHOCUTENBHOW BMAXHOCTHN paboymnx yCcrnoBui.

2.2 YcnoBusA aKcnnyartauum

Pa6Gouue ycnoBus 3KkcnnyaTauun: 3akpbiTbie B3pbiBoGe3onacHble nomelleHns 6e3 arpeccuBHbIX NapoB U ra3os, C
TeMnepaTypon okpyxatoLero Boagyxa oT MuHyc 20 ao nmoc 70 °C 1 oTHOCUTENbHOW BNaxHOCTbIo He 6onee 95 % npu
35 °C v Gonee H13KMX Temnepatypax, 6e3 koHgeHcauun Bnaru, npu atmocgepHom aaenexHun ot 84 o 106,7 kMa.

1



HopmanbHble ycnoBus 3KcnnyaTauum: 3akpbiTbie B3pbiBoGe3onacHble noMelleHusi 6e3 arpecCcuBHbIX NapoB U
rasos, ¢ Temnepartypou Bo3gyxa (20 £5) ° C n oTHOCWUTenbHOW BRaxHOCTbio He 6onee 80 % npu atmocdepHoM
naenexHun ot 84 no 106,7 klMa.

Mo yCTOMYMBOCTM K MEXaHMYECKUM BO3AEWCTBUAM NpW SKCMnyaTaumy npubop CooTBETCTBYET rpynne ncnonHenns N2
no FOCT P 52931.

Mo yCTOMYMBOCTM K SMEKTPOMArHUTHbIM BO34EWCTBMSIM (MOMEXOYCTOMUMBOCTU) npubop cootBeTcTByeT [OCT
30804.6.2-2013.

Mo ypoBHIO u3ny4yeHusi paguonomMex (nomexoammccun) npubop cooTBeTcTBYeT obopyaoBaHuio knacca b no MOCT
30804.6.4.

NPEOYNPEXOEHUE
TpeboBaHUs B 4aCTU BHELLIHUX BO3OEMCTBYIOLLMX (DaKTOPOB SBNSHOTCH 0653aTENbHBIMU Kak OTHOCSILLMECS K
TpeboBaHWsiM Ge30MacHOCTU.



3 Mepbl 6e3onacHocTU

BHUMAHUE

A Ha knemmHuke TX01-224.X.XP-RS npucyTcTByeT onacHoe Ans XW3HW HanpsbkeHne BenuymHoi fo 250 B.
Tlio6ble noaknoveHns k Npubopy 1 paboTbl MO ero TeEXHNYECKoMy 06CnyXnMBaHUIO criegyeT NPoM3BOAUTbL
TOJBKO MPUW OTKIMKOYEHHOM NUTaHUK Npubopa.

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

Mpw akcnnyataumm, TEXHUYECKOM 06CnyX1BaHUM U noBepke HeobxoaumMo cobnoaaTh Tpebosarus FOCT 12.3.019-80,
MpaBun akcnnyaTauuMn 3NeKTPOyCTaHOBOK noTpebuTtenen wu [lpaBun oxpaHbl Tpyda npu  3KCniyataumu
3reKTpoycTaHOBOK NoTpebuTenei.

He AonyckaeTca nonagaHue Bnarn Ha KOHTaKTbl BbIXOOAHOIO pa3bemMa U BHYTPEHHWE 3MNeKTPO3NIeMEeHThbI npv|60pa.
Sanpeu.l.eHo ncnonb3oBaTtb I'Ipl/l60p B arpeccuBHbIX cpefax Cc coaepxaHuem B aTMOCCbepe KWUCIOT, Lwenoyei, 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



KYTUK

KPOHLWITEAH

<130

PucyHok 4.2 — Fa6apuTHble pa3mepbl kopnyca H

NPUMEYAHUE
BTynku cneayet nogpesath B COOTBETCTBUM C AMaMeTPOM BBOAHOTO kabens.

[i]



4.2 YctaHOBKa npubopa wutoBoro kpenneHus L2

[ns yctaHoBku npubopa cneayer:
. MoArotToBUTb Ha WMTE YrpaBneHWsi MOHTaXHbI Bbipe3
Ans yCTaHOBKW npubopa (CM. pucyHok 4.4).

2. YcTaHoBUTbL NPOKNaAKy Ha pamky npubopa ans
obecneyeHns ctenexu 3awnTol IP54.

3. BcTaBuTb NpMBOP B MOHTaXHbIN BbIpE3.

4. BctaBuTb domKcaTopbl M3 KOMMNEKTa NOCTaBKN B 1)
oTBepcTuA Ha 6oKOBbIX CTeHkax npubopa.

5. C ycunmem 3aBepHyTb BUHTbI M4 x 35 13 komnnekTa
NOCTaBKM B OTBEPCTUAX KaXKA0ro dmkcaTopa Tak, Ytobbl
npu6op GbIN NNOTHO NPUXAT K NMLEBON NaHeNw WwuTa.

[emoHTaxx npubopa crnefyeT npousBoaMTb B 0BpaTHOM
nopsiake.

-

N
2‘ JNLEBas Naxenb Wwura
\-9~ ukcaTop g

PucyHok 4.3 — MoHTax npubopa LWMToBOro
KpenneHus

PucyHok 4.4 — TabapuTHble pa3mepbl kopnyca L2



Bug c3agn Bug cnepean Bua c6oky

YnnoTtHeHue

PucyHok 4.5 — NMpu6op B kopnyce LL|2, ycTaHOBNEHHbIW B LUWAT TONMUHON 3 MM

5 MNoaknro4veHue
5.1 Mopagok noaknoYeHns

VAN

Ecnu npnbop Haxoguncs AnutensHoe Bpemsi Npu Temnepartype Huke MuHyc 20 °C, To nepef BKIOYEHVEM M Ha4anom
paboT HeobxoaMMO BbiAepXaTb €ro B MOMeLLeHUM C TemrnepaTypol, COOTBETCTBylOLIeN paboyemy AuanasoHy B
TeveHne 30 MUHYT.
[lns noakntoyeHns npubopa cneagyet:

1. MoaxnounTb NPUBOP K UCTOYHUKY MUTaAHUS.

OMNACHOCTb
Mocne pacnakosku Npubopa crieayeT y6eanTbCs, YTO NpY TPAHCTIOPTUPOBKE NPUGOP He Gbifn NOBPEXAEH.




BHUMAHME

I'Iepep. nogaden nuTaHus Ha I'Ipl/l60p crnefyet nNpoBepuTb NPaBUNbHOCTb NOAKIMIOYEHUA HanpsXXeHna
NUTaHUA U ero YpoBeHb.

VAN

2. MoaxniounTb NMHUK CBSA3M «NpUBOP — AaTYMKUY K NepBUYHBLIM Npeobpasosatensam n Bxogam npubopa.
3. MopgaTtb nuTaHWe Ha npubop.

4. Hactpoutb npubopa.

5. MpoBeCTM TECTOBbIN 3anyck anroputMa npudopa, YTobbl y6eanTbCs B KOPPEKTHOCTU HACTPOEK.
6. CHATb NUTaHWe.

7. MoakNoYnTb NMNHUM CBS3N ((I'IpI/IGOp — Harpyska» K UCMOJTHUTENbHbIM MeXaHU3MaM U BbiXoaam npmﬁopa.

5.2 HazHa4yeHMe KOHTAKTOB KNeMMHUKa

BuHTOBbIE KNEMMHUKN y I'Ipl/l60p08 LIMTOBOrO UCMOMNHEHUSA HaXoAsaTCs Ha 3aHeln CTeHke, y I'IpM60pOB HaCTeHHOoro
NCNONHEeHNA — BHYTpU npl/|60pa. Ha3sHaueHne KOHTaKTOB KNeMMHWKa NpeacTaBneHo Ha PUCYHKe 5.1.

TR Ty d T YT o R4
T EEESEE35 8258 40
7 ¢ ¢+ ¢+ttt t 44 4 ¥ttt ot
t12]3]afs]e[7]8|o]10f11]12]13][14]15]16
—:;I:;gzgz ———Boixop, 1 Beixoa 2 Bxon 2J|—onn 1 B|HyrpeHHvu7| MCTONHMK

NUTaHUS IaTYNKOB
PucyHok 5.1 — Ha3HayeHne KOHTaKTOB KNneMMHUKa
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5.3 NMopgknioveHune KOMMYTaUUOHHbIX yCTpOﬁCTB n gaTt4ymkKkoB

BHUMAHUE
A Ha Bxogb! (koHTakTbl 9 — 12 kneMmHuka) npubopa He AonycKaeTcs Nojaya HanpshkeHUst BHe AnanasoHa oT
00024 B.

NPEOYNPEXOEHUE
@ [ns nuTaHns KOMMYTaLUMOHHBIX YCTPOWCTB U JaTYMKOB HA BUHTOBOW KIEMMHWK npubopa BbIBEAEHO
BXO[HOE NUTatoLLee HanpshkeHue (KoHTakT 13 knemmHuka). Ecnim notpebnsiemas MOLWHOCTb BXOAHBIX
YCTPOWCTB NPEeBbILLAET Harpy304HYH CNOCOBHOCTL BHYTPEHHETO MCTOYHMKA NUTaHus npubopa (24 B), To
[ANS opraH13aummn NUTaHUs Takux yCTPOMCTB cneayeT noaknounTb BUN ¢ BbIXOAHBIM HanpsxeHueM oT 12

o 30 B (pekomeHnayetcs — 24 B).
CxeMmbl NofKkntoYeHns ko Bxoay npubopa KOMMYTaLMOHHbBIX YCTPOMCTB NPUBEAEHDLI Ha pucyHKe 5.2.

+BuUn
_24B

1
| (il i

—
1) 2)

PucyHok 5.2 — NoaknioyeHne KOMMYTaLMOHHbIX YCTPOMCTB: 1) npu paboTe ycTponctBa ot BUIM; 2) npu paGote
YCTPONCTBA OT BHYTPEHHEro MCTOYHMKA NUTaHUA

EE

B
|3
L=

[[=]

CxeMbl NOAKMOYEHUS K NPMGOPY NaCCUBHBLIX AATYMKOB, UMEIOLIMX HA BbIXOAE TPAH3UCTOP N-p-n-TUNa C OTKPbITHIM
KONNEKTOPHbLIM BbIXOAOM, NPUBEAEHbI Ha pUCYHKe 5.3.
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PucyHok 5.3 — MNopgkntoyeHne ANCKPETHLIX 4aTYMKOB C n-p-n-BbixoAaoM: 1) npu pabote aaTymka ot BUM; 2) npu
pa6oTe AaTyMKa OT BHYTPEHHEro UCTOYHMKA NUTaHUA

L |

Cxembl NOAKINKYeHna K I'IpVI60py NacCUBHbIX OATYMKOB, MUMEKLWMNX Ha BbIXO4e TPaH3UCTOP P-n-p-Tuna C OTKPbITbIM
KONMEKTOPHbLIM BbIXOAOM, NpUBEeAEHbl HAa PUCYHKe 5.4.

+BUN VT
— i

i Vi1 | 12 -
12 | 13
| 14

1) 2)

PucyHok 5.4 — NopkntoyeHne ANCKPETHLIX AAaTYMKOB C p-n-p-BbixoaoM: 1) npu pabote aaTumka ot BUM; 2) npu
paboTe AaTYMKa OT BHYTPEHHEro UCTOYHMKA NUTaHUA

| I—

5.4 NMopkniovyeHne Harpy3ku Kk BY

Mpubop moxeT umeTtb ncnonHenus 6e3 BY, ¢ ogHum BY (aHanoroBbiM nMbo AMCKpeTHbIM) Unu ¢ AByms BY, ogHo 13
KOTOpPbIX aHanoroBoe, a BTOpoe — AUCKPETHOE.
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BHUMAHUE
A Bce BY nmetoT ranbBaHuyeckyto pa3Bsi3ky OT Cxembl npubopa.

[Ons nutaHns BY BO3MOXHO MCMONb30BaHWe BHYTPEHHEro MCTOMHMKA nuTaHus 24 B, koTopbln 3apenicTByeTca Aons
NUTaHUS aKTUBHbIX AATUYMKOB.

5.4.1 Ananorosble BY

BY aHanoroBoro Tuna MoxeT ObiTb BbinonHeHo B Buge LIAM «napametp-tok» (BY Tuna «W») unun «napametp-
HanpsbkeHue» (BY Tuna «Y»).

[ina HopmanbHo# pabotbl npubopos ¢ BY Ttvna W nutanue LIAM [OMKHO OCyLLECTBASITbCA OT HE3aBUCHMMOTO

MCTOYHMKA MOCTOSIHHOrO TOKa, obecnevmBaloLLero ranbBaHN4YeCKy0 pPasBA3KY SJ'IeKTpVI‘-IeCKOVI CXeMbl an60pa n
«NOAKIH4YaeMbIX MEXaHU3MOBY. Hanpﬂ»(eHme WCTOYHUKA NMUTaHUA pacCcHUTbiBaeTCca no (bopmynaM:

Untt s < Unt < Unt wiaxe (5.1)
Untt o = 7,5 + IHATT mae X Ruarp (5.2)
Unrt vaxe = Untl aume + 2,5 (5.3)

rae Uun — HanpsbkeHne NCTOYHKKA NuTaHus, B;

Unnmus — MMHMMAnbHO JOMYCTUMOE HanpsKeHUe UCTOYHUKa NuTaHus, B;
Unnmake — MaKCUMarnbHO JOMYCTUMOE HanpsbKeHWe UCTOYHKKA NuTaHus, B;
luAnmake — MaKCMManbHbI BbIxogHOM Tok LIAT, MA;

Ruarp — conpoTusnenune Harpy3sku LIATT, kOm.
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BHUMAHUE
A 3HaveHne Uun AOMKHO BXOAUTbL B AOMYCTUMbIV Anana3oH HanpshxeHust nutadusi — ot 10 go 30 B.

Ecnu no kakoi-nmbo npuynHe HanpshkeHue uctodHunka nutanus LIAT npebiwaeT pacyetHoe 3HaveHne Uunmake, TO
nocnefoBaTeNlbHO C Harpy3koi criefyeT BKIOYUTb OrpPaHWYUTENbHbIA  PE3UCTOP, COMPOTUBIIEHWE KOTOPOTO

paccuuTLIBaETCSA MO hopmynam:
Rorp.amn < Rorp.rom. < Rorp.amaxe

Unn — Unaxc

Rorpaun =
TiAtaxe
Uun — Uniinm
Rorpyaxe = ——
TInamaxe

rAe Rorp.vom. — HOMUHaMNbHOE 3HAYEeHWE OrpaHNYUTENBHOrO peancTopa, kOm;

Rorp.mun — MUHUMAnNbHO JOMYCTMMOE 3HA4Y€HNEe OrpaHNYnTenLHOro pesunctopa, kOm;
Rorp.makc — MaKCMManbHO AOMYCTUMOE 3HaYeHNe orpaHMymTeNbHOro peauctopa, kKOm;
luAnmake — MaKCMMarnbHbI BbIxogHoM Tok LIAT, MA;

Uun — HanpsikeHne UCTOYHUKA, NPUMeHeHHoro Anst nutanus LIAT, B.

Mpumep coeanHenns LIATT «napameTp-ToK» C MICTOYHUKOM MUTaHWSA U Harpy3kon npeacTasreH Ha pucyHke 5.5.
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Z+Uyn

5+ +#2-Un

Rorp RHarp

LAM

PucyHok 5.5 — Cxema nogkntouenus BY tuna U

Mpumep noaknioderns BY Tuna Y npeacrasneH Ha pucyHke 5.6.
J 2 +Un

Sl

LAN

-Uobuy
RH = 2 kOm

PucyHok 5.6 — Cxema noagkntoyenus BY tuna Y

BHUMAHUE
ConpoTuBneHue Harpy3ku Ry, nogkntovaemoit k LIAT, gomkHo 6biTb He MeHee 2 KOM.
HanpspkeHne ncroyHmka nutadns BY gomkHo 6biTb He 6onee 30 B.

A\
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5.4.2 AuckpeTHoe BY

[uckpeTHoe BY BbinonHseTca B Buae anektpomarHutHoro pene (BY tuna «P») (cMm. pucyHok 5.7). OaHHoe BY
MCrnonb3yeTcs Ans ynpaBneHWst Harpy3koii (BKMIOYEHUS/BBIKIIOYEHWSI) HENOCPEACTBEHHO UMK Yepes Bonee MOLLHbIe
yrnpaBsnsiioLne aneMeHTbl, Takue kak nyckatenu, TBepaoTenbHble pere.

McnonnutensHoe N
_I_ YCTPOICTBO 1
— 6
C 7 # Baza
8 —|_ McnonHuTensHoe
YCTPOIACTBO 2

PucyHok 5.7 — Cxema nofakntoueHus Harpy3ku k BY tuna «P»
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6 AkcnnyaTtauus
6.1 MpuHUKMN paboTbl

dyHKUMOHaNbHas cxema npubopa npueeaeHa Ha pucyHke 6.1.

WHpukauus Ynpaenexue TXO 1

gag888
PV

T l DC(10-36) B
CueTHblii [BXOH. 1-2——:&:1{!— ) - %}:(F’m—

BXxop, Bxop 1.1 Bnok

GpaGoTKM CUrHANoB
Bxop, cuetunka[ Bxop 2.2 —"Eﬁa—" 0 BY2 N
b [ ~N | AMCKpeTHoe

Hapa6oTku Bxop, 2.1 > >
Curnan nponaAaHmlT 4 T
AC (90 — 264) B /DC (20 — 34) B| _[BHYTPeHHuiA S > Rs-485 [T 5 A
» WUCTOYHUK > B
wim DC (10,5 — 30) B nUTaHUs +24 B, 50 MA

PucyHok 6.1 — ®yHKuMOHanbHas cxema npubopa

MprGop vMMeeT OBa OWCKPETHbIX exoda ANs MOAKMIOYEHUS [aTYMKOB (CYETHbIA M cuyeTa HapaboTku). K Bxomam

npuGopa MoryT GbiTb NOAKMOYEHbI:
* AaTuYvKW, MMEIOLLME Ha BbIXOAE TPAH3UCTOP N-p-Nn- UNn p-n-p-Tuna C OTKPbITbIM KOMIEKTOPHBLIM BbIXOAOM;

* [laT4UKKN, UMEeIOLLME BbIXOA TUNa «CYXOW KOHTaKT» (I'epKOHbI).
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Ha cueTHbIVi Bxog npv|60pa NOCTYyNaKT MMNYIbCbl C AaTYUKa, KOHTPONUPYOLWEro oaHy Ui HeCKOJIbKO METOK Ha Bany

OBuratensi.
YpOBHM BXOAHBIX CUrHanNoB npeobpasyloTcs U obpabaTbiBaloTcs B ycmpolicmee coanacosaHusi, nocne
noctynatoT Ha 610K yughpoeoli o6pabomku, roe NPOUCXOANT:

* hunbTPaLMS BXOAHbLIX CUTHANOB;

* U3MepeHne MIHOBEHHOIO 3HaYEHWsI YacTOThbl BpaLLEHNs Bana;

* U3MepeHne BpeMeHn HapaboTkn Ha Bxofe «CyeT HapaboTkuy;

* NepeBof U3MepPEHHbIX 3Ha4YEHWUI B pearnbHble Pu3ndeckme BenMinHbl;

* MacwTabupoBaHue 3Ha4YeHW nepea Ux BbIBOAOM Ha LIN;

* hopMmMpoOBaHME CUrHanNoB ynpasrieHs BY B COOTBETCTBUN C 3aaHHbIM aniropuTMOM.

NPEAYNPEXOEHUE

@ MpeobpasoBaHue «NapameTp-ToK/HaNpPsHKEHUE» OCYLLECTBSETCS NPy NOMOLLM BCTPOEHHOTO B BY
npecatupaspsigHoro LIAM. MonyyeHHble nocne npeobpasoBaHWs CUrHarnbl MOryT UCMONb30BaTLCS AN
perucTpaumy napameTpos.

Briok ynpaeneHus BkIodaeT B cebs KHOMKY AN BBOAA NapaMeTpoB 1 ynpasneHns paboToi npudopa.

yero

Brok uHOUKayuu CnyxvT Ans oToGpaxeHnUsi pesynsTaToB U3MEePEHUs U NapameTpoB HACTPOIkK npubopa Ha LK n

cocTosiHUI NpuBopa ¢ MOMOLLbIO CBETOAVOLO0B.

BHympeHHull UCMOYHUK MUMaHUsi B 3aBUCUMOCTM OT WCTOMHEHWS Npubopa (C NepeMeHHbIM MK MOCTOSHHBIM
nUTaHWeM) OCYLLECTBNSIET Npeobpa3oBaHMe MUTAIOWIEro HanmpsikeHust Ans Bcex 6rnokos npubopa u dopmupyet
curHar, CBUAETENLCTBYIOWMIA O MPONagaHni HaNPsHKEHUs NUTaHNA. Takke OH (hOPMUPYET NOCTOSIHHOE HanpsXeHne

Ana NUTaHuAa 4atynkoB, NOAKNKYaeMbIX K BXogam npmGopa.

C nomoublo uHTepderica RS-485 ocywecTensietcss cBasb npubopa c MK, 4To AaeT BO3MOXHOCTb 3ajaBaTb U

pepakTUpoBaTh KOHGUrypaLmio npubopa, KOHTPONIMPOBaTL o TEKYLLLEE COCTOSIHWE U NOKa3aHus.
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6.2 YnpaBneHue U MHAMKauums

Ha nuuesoit naHenu npubopa pacnonoXeHbl aNeMeHTbl UHAUKALMKN U ypaBneHus (CM. pucyHku 6.2 u 6.3):

* CeMMUCErMeHTHbIV WwecTupaspaaHbin LI;
* NATb CBETOAMOAOB;
* YyeTblpe KHOMKM.

TAXOMETP

o = £

TX01 @ CIIHEY

PucyHok 6.2 — JluueBas naHenb npuéopa
AnA kopnyca HacTeHHoro H kpenneHus
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CIIHED

01

PucyHok 6.3 — JluueBas naHenb npuéopa
Ans kopnyca wuroBoro L2 kpennexus



Ta6bnuua 6.1 — HasHauyeHue LA

Pexum
akcnnyara-
IJ.M); OTtobpaxaemas nHpopmauums YacTtoTta o6HOBRNEHUs

npubopa
Tekyllee 3Ha4eHne 4acToTbl CriefoBaHUs <6¢c

Taxomerp MMMYNbCOB, NOMy4YeHHOe nocre dunbTpaLum (paBHO ANIMTENBHOCTY BPEMEHHOTO MHTepBana
1 yCpeaHeHusi, C y4eToM mMacLuTabuposaHus Mexay nepeaHMU opoHTaMm UMMNyNbLCOB
Ha u3mepuTensHoM Bxoae npubopa Ha n3mepuTensHoM Bxoae npubopa)

®

NPEOYNPEXOEHUE

Ecnu yactoTta cnegosaHus UMNynbCoOB MeHbLue 2,5 Ml Unn UCTOYHUK MMMNYNBCOB NponaaaeT, To Ha LI B
TeyeHue 6 cekyH[ BbICBEYMBAETCA NocneaHee naMepeHHoe 3HadeHue, nocrne vero 6yaet 3acseyeH 0.
Ecnu yacToTa cregoBaHusi UMMynbCOB NPEeBbILLIAET MakcUManbHOe 3HaYeHWE C NOSNOXUTENbHBIM
ponyckom B 2 % (FrEQ x 1,02), To Ha LIV B TeveHne 6 cekyHa oTobpaxaeTcs nocnegHee usmepeHHoe
3HayeHue, Nocrne Yero MUraeT 3HaveHue, 3anncaHHoe B napametpe FrEQ.

CyeTunk
HapaboTkn

Bpewms HapaboTku

1c

HacTtpoiika |Ha3BaHue u 3Ha4yeHve napameTpa

Ta6nuua 6.2 — HasHayeHune cBeTOANOAOB
3HavyeHue
CeeTtopuop, CocTtosiHue
Pexxum TaxomeTtpa | Pexum cyeTunka HapaboTkmn
cBeTuTcst Bepetcs namepeHve BpemeHn HapaboTku
[wnana3oH BpemeHn HapaboTku (OA0A00.
y* cBeTuTCs Macwtab oto6paxeHus — o6/uac UU) — o 10000 4 o 9999 cyTok 23 4
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MpopomkeHune Tabnuubl 6.2

3HayeHue
CeeToauon CocTtosiHue
Pexum TaxomeTtpa Pexum cyeTunka HapaboTku
" _ [lnana3oH BpeMeHn HapaboTtku (H44YY.
M cBeTuTCA Macwtab otobpaxeHus — 06/MuUH MM) — ot 100 4 40 9999 4 59 MuH
. _ [nana3oH BpeMeHu HapaboTtku (Y.
(o} cBeTuTCs MacwTab otobpaxeHusi — obl/c MM.CC)— oT 0 ¢ 40 99 u 59 muH 59 ¢
NPEAYNPEXOEHUE
@ * B pexxume USER 311 cBeTOAMOAbI HE CBETATCS.

BbIX

cBeTuTCH

* [luckpeTHoe BY BKMIOYEHO COrMacHo BbIGPaHHO NOruKe.

* Ha Bxog aHanorosoro BY BbigaeTcst LMppOBON CUrHan, COOTBETCTBYHOLLNIA
MakcMmarnbHOMY 3Ha4YeHUIo ToKa/HanpsXkeHns

®

NPEOYNPEXOEHUE

[ns npubopos ¢ AByMs BY (AMCKPETHBLIM 1 aHANoroBbIM) CBETOAMO/, 3aCBEYMBAETCS B COOTBETCTBUN
C norukow paboTbl AnckpeTHoro BY.

Ta6nuua 6.3 — HasHayeHue KHONOK

Knonk Pexum akcnnyaTtauum HasHaveHw
onka npubopa a3HayeHue
Pab6ota MNepexon B pexXuM HaCTPOWKN
nPor, o Mepexon k pegakTMpoBaHUo 3Ha4YeHWs! NapameTpa nocne ero
Hactpoiika Bblgopa'q pepakTmp p p
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Mpopomkenune Tabnuubl 6.3

K Pexum akcnnyaTtauum H
Homnka npuGopa a3HayeHue
Mepexon npubopa Ha MHAMKALMIO 3HAYEHWIA cHeTYMKa
Pa6ota

HapaboTku (yaepkaHue )

Hacrooiika « BBOoa naponsi Ans uaMeHeHusi HacTpoek (ecnm oH He 0).

P « [pocMOTp 3Ha4YeHUst NapameTpoB M UX peJakTupoBaHue

BeiGop pepakTupyemon uudpbl Npy U3MEHEHUN 3HAYEHUSI

Hactporika napamMeTpa 1 BBOAe Naposs (Mcnonb3yeTcs ¢ KHonkamu

6.3 BkntoueHue u pabota

Mpnbop BbINONHSAET cneaytoLwye yHKLUM:
* PYHKUMSA TaxomeTpa;
* byHKUMSI cHeTYmMKa HapaboTku.

MocTynatowme Ha cyeTHbIi BXxod npubopa curHansl noagepratoTcs unbtpauum. PunbTp xapakTepusyercs
MWHVManbHOW JONYyCTUMON ANVHOM MMMyNbca U nay3bl — napameTp minlmp (8 Mkc). Bce uMnynbebl 1 naysbl MeHbLLE
yKa3aHHOW AnUTENbHOCTY BOCNPUHUMAIOTCS Kak Ape6esr u urHopupytotcst.

PekomeHO0BaHHOE 3HaYeHue Ans 3Toro napameTpa pacCymnTbiBaeTCA TakK:

1 1
minImp = (= x ) x 109

4" MaxFreqRele 6.1)
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rae MaxFreqRele — makcumanbHas YacTtota (8o 100 My) nepeknioyeHust pene Tuna «Cyxow KOHTaKT».
Mpu BxoaHbIX YacToTax 6onee 100 'y cnepyet yctaHaBnuaTb minlmp = 10 Mkc.
MpuHumn paboTbl 3TOro NapameTpa NPeAcTaBneH Ha pucyHke 6.4:
* 1: ANUTENbHOCTb UMMYIbCA U ATIMTENBHOCTL Nay3bl Gonblue minlmp — curHan nNponyckaeTcst CUCTEMON 3aLLUThI
ot apebeara;
* 2: ANUTENBHOCTb MMMYyNbCca MeHbLIEe minlmp — curHan He NponyckaeTcst CUCTeMON 3aLuThl OT Apebesra;

* 3: ANUTENBHOCTL MMMYyNbca 6onbLue minlmp, Ho ANUTENBHOCTD naysbl MeHbLle minlmp — curHan He
npornycKaeTcst CUCTEMOW 3aLLUTbI OT npebesra.

minlmp minlmp minlmp
U o T U

= < > el

u

e

1) 2) 3)
PucyHok 6.4 — Pa6oTta napameTpa minimp
6.3.1 ®yHKUMA TaxomeTpa

Mpu BbINONHEHWUN byHKLUMK TaxomeTpa npubop:

* NPOM3BOAMNT N3MePEHNE MTHOBEHHOTO 3HaYeHUs ANUTENbHOCTU MHTepBanoB BpemMeHn T mexay nepeaHnmm unm
3a4HUMKN ppoHTamu (B C);
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« Bbluncnset senuunHy N/T, rae N — BenuumHa, onpegensiemas pasmepHOCTbI0 0TOBpaXeHUst usmepsieMon
BEINYHbI;

* BbIBOOUT Ha UHOUKALMIO NONy4YeHHOe 3Ha4YeHne C y4eTom KOSCbeI/ILlVIeHTa MaCLLITaGI/IpOBaHVIﬂ.

VHTepBan n3mepeHuin Taxometpa 3agaertcs napameTpom dttA B:
*06/c (N=1);
* 06/mMuH (N = 60);
+ 06/4ac (N = 3600);
* HacTpavBaeMbix BenuynHax (N = F x 10-FdP, rge F n FAP — nameHsiemble napametpei).

Ecnn F x 10-FdP < 1, BenuuuHbl, 3asucsawme ot dttA (FrEQ, UdAC, dPro, LOR, HIR, UdO, dU), moryt umertb
3HayeHue MeHblue 1 (Hanpumep, 0,25) n otobpaxatbest Ha LIM kak 0. To npomcxoamT, NockonbKy oTobpaxeHune
ApobHbIX BeNuuuH He nogaepxusaercsi. Ho B pabote npubopa 6yayT Ncrnonb3oBaHbl BENUYKUHBI C APOBHON YacTbio.
3HayeHue dttA BnusieT Ha BepxHWE W HWKHUE rpaHuLbl napametpa FrEQ. To ecTb npoucxoauT nepecyer rpaHul, B
cooTBeTCTBMK C KoadbdumumeHtom N. Hanpumep, 3HaveHus napametpa FrEQ nexart B guanasoxe [1; 2500]. Mpu
koadpduumeHTe N = 60 rpaHubl napametpa FrEQ 6yayT cnegytowmmu:

* HMXKHAS rpaHuua: 1 x 60 = 60;

* BepxHAs rpanmua: 2500 x 60 = 150000.

Pesynbrathl nogcyeta otobpaxatorca Ha LIW. EaMHMUbl uaMepeHusi BbluMCeHWn oToGpaxatoTcs B BUAE 3aCBETKU
©eOVHUYHbBIX MHAMKaTopoB (MoapobHee cM. mabuuy 6.2).

NPEOYNPEXOEHUE
1. OkpyrneHne pe3ynbTaToB M3MEPEHMSI MPOV3BOAMTCS CTaHAAPTHLIM MaTeMaTUYeCKUM oGpasom, B
6onbLuyto cTOpoHy. To ecTb ecnu B OKpyrnsieMom paspsife undpa 6onee nnv paeHa 5, To
B CreayoLmin pa3psig nepeHocuTcst eauHnua. Ecnv nusmepeHHasi BenuuvHa nexvT B npeaenax
0,2...0,5 'y BkntouMTenbHO, TO N0 ModBus nepegaeTcs 3HaveHne 1 — Ans MHAMKaUMM Hanuuns
curHana.

2. Ecnu pa3psigHocTu LI/ He xBaTaeT ans otobpaxeHusi BbibpaHHOro konmyecTsa paspsigoB nocne
3ansiToil, NpMbop aBTOMaTU4eCKW CABUraeT YMCHO BMPaBo.

32



[ns crnaxuvBaHus curHana B Npuéope NpuUMeHsIETCs UNLTP CKOSb3SILLEro CPeAHEro BOCbMOro rnopsiaka. Mapametp
MAV. L onpegensieT MyvHMManbHOe Bpemsi (B CekyHAax) HanomnHeHust Gydepa cdwunbrpa. [JobaeneHue HOBOro
3HaveHus B Bydep 6yaet nponsseneHo He paHblie MAV.L/8 cekyHA. [Mpu BXOOHbIX YacTOTax, MeHbLUE Unu paBHbIX 8/
AAL.L, BpeMsi yCTaHOBMEHUS BXOAHOMO curHana Ha LI moxet 6biTb Gorblie MAV.L. Mo yMonyaHuio faHHbIn unstp
BKIIOYEH.

6.3.2 dyHKLUMA cyeTYnKa HapaboTku
Mpy HanNUYMK YPOBHS «NOTMYECKON eANHULBI» Ha Bxode «CyeT HapaboTku» Npubop BedeT noacyeT BpeMeHW paboThbl.

Koria nprGop BbIMOMHSET thyHKLMIO CHETUNKA HAPABOTK, 3aCBEUEH CBETOANOA, .

YT06bI Ha LI oTobpasunock Tekyuwee 3HadyeHue HapaboTku, cnefyet Haxatb U yaepXuBaTb KHOMKY . Ecnu
OTNYCTUTb 3TY KHOMKY, npu6op Bo3BpaLLaeTCs K MHAUKALMM NoKa3aHWuin TaxomeTpa.

M3mepeHHoe 3HayeHne HapaboTku oTobpaxaetcs Ha LI/ (nogpobHee cm. mabnuyy 6.1). MNpu npeBbILLEeHNN TEKYLLETO
AvanasoHa npubop aBTOMaTUYECKU yCTaHaBMMBaeT CriedylowWwuii AnanasoH oTobpaxeHusi pe3ynsTaToB U3MepeHust.
MpenenbHoe 3HaYeHWe BpeMEHW HapaboTkv NPpUHMMAET 3Ha4eHNs oT 1 ¢ Ao 9999 cyTok 23 u.

ﬂJ‘IH le/l60pOB C OUCKPETHbIM BY BO3MOXHO 3ajaBaTtb npegenbHoe 3HaYeHus BpeMeHun HapaGOTKI/I, no AOCTWMXKeHUU
KOTOPOro nponcxoguT BKIo4eHne BY.

-
7 HacTtpowuka

7.1 NMocnepoBaTenbHOCTb HACTPOMKU

HacTtpoiika npubopa npegHasHaveHa ANns 3agaHvst U 3anvucy paboumx napameTpoB B SHEProHE3aBUCHMYIO NaMsiTbh
npubopa.

ﬂﬂﬂ BXO4a B PEXUM HaCTpOVIKM crnefyet HaxaTb 1 yaepXxunBaTb HE MeHee 2 CEeKyH[, KHONKy
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C NoMOLLbK KHOMOK ., n - HY>XHO BBECTU Naporsb, NOCre 4Yero nocrnenoBartefibHO HaXaTb

Ecnv naponb 0 (no ymonyaHuio) — HaxaTb

ANPEAYNPEXAEHUE

Ecnu 3abbinu cBoi naposb, BONTU B PEXMM HAaCTPOEK MOXHO € nomoLlbto napons 1098! [anbHeliwee
M3MeHeHVe Naponsi AOCTYNHO Tonbko no cetn RS-485.

B cnyyae, ecnu B Te4eHVe 2 MUHYT HE MPOM3BOAWTCS Onepaumii C KHoNkamu:

* Npu peaakTMpoBaHuUM napameTpa — I'IpVI60p aBTOMaTU4eCKU BOCCTaHaBIIMBAET €ro 3Ha4YeHne 1 Bo3BpallaeTca B
pexum npocMoTpa napameTpoB;

*npu HaCTpOﬁKe napameTpa — np|/|60p aBTOMaTuU4eCKu BO3BpaLlaeTCs B peXXnm TaxomeTtpa.

MapameTpbl HacTpoiikn npubopa 1 BO3MOXHbIE 3HAYEHUSI KaXA0ro U3 napameTpoB NpeAcTaBneHbl Ha pucyHkax 7.1
— 7.4 v B punoxeHuu A .

NPEAYNPEXAEHUE

@ Mpu Bxoae B MeHI0 HacTpoek NpuGop He npekpatlaeT gyHKLUMOHUpoBaHUe B paboyem pexume
(NpopomkaeT BECTV M3MepeHNe MHTepBana BpeMeHn Mexay MMybCcaMu, CHeT BpeMeHN HapaboTku,
ynpaensiet paboton BY).
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WHTepBsan namepexus
TaxomeTpa

DUNbTP NoKasaHUi
TaxomeTpa

MonoxeHne AecATUHON
TOYKM NoKasaHui
TaxomeTpa

MonoxeHne AecATUHHON
TOUKI MHOXUTENS

MHoxuTens

PexiM npocMoTpa napameTpos

DUNLTP BXOAHOTO
curHana TaxomeTpa

MunumansHas
[LNUTENLHOCTL
MMNYNbCOoB

Maponb

COCTOSIHM1E AUCKPETHOTO
BbIXOAA

nonb3oBarensckas

1 USE- |‘—|

1
TonbKo YmeHue

1
-

PexuM pejakTMpoBaHus napameTpos

PucyHok 7.1 — MeHto «KoHdurypaumsa»
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COCTORHME AVCKPETHOTO
sxona Ne 2

Hassanue npubopa

Bepoys npowmem
T1-perynsop, NpsiMo-  [M-perynaTop, 0GPaTHO- pexum perucTpatopa !

19 pMGOpOB 1

Pexvim pacoTul oTKnIoYeHo peryavposanie perynposativie. A !

A Ao |

- —- J

- -- -- ]

Yeraska anm 75 MPMGOPOB ¢ aHanoroBIM BbiXoROM |

aHarIOrOBLIM BLIXOAOM

npy olitdfC= |, oledL =2

010Freq

= = S
171 MpUGOpOB C aHanoroBkIM BLXo4oM |
anaveHus 8 o700 Freq npu ol dRL= |, olkdfL=2 |

PexviM peAaKTUpOBaHIIR NapaMETPOB

3oHa
NPOMOPUMOHANLHOCT

— BbIGOP UM PLI ANS UBMEHEHUSI

Pexum MpocmoTpa napameTpos

HukHuit npenen

pervcTpaLm WA - yoraHoBKa sHaseHw napameTpa B fwanasone or 0 10 Freq

Bepxuii npeaen
perucrpayun

3HaYeHNs B 0poFreq

COCTOsHYE HANOroBOro
BLIXO[}a N1PH OTKIIOMEHHOM
ynpasnenm

Ha BY binaecn snatenine o o™~ ha BY siactca anasonne Hofe
v
/171 IpUGOPOB C aHANOTOBBIM BbIXOAOM

& ==
A el

VicToummk ans
AUCKDETHLIM BbIXOROM

PucyHok 7.2 — MeHto «KoHdurypaumsa» (npoaomxkeHue)
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Pexwum npocMoTpa napameTpos

Pexum paboTbl
(T1n norvkm)
[MCKPETHOTO BbIXOAA

Brokvposka cpabaTbiBaHus
[ZMCKPETHOTO BbIXOAA

oBpatHbii npsamoin M-obpasHass ~ U-obpasvas /s npnﬁopos:

ricrepesuc rmcrepesuc noruka noruka C BUCKPETHbIM :
7 2 |._.[ BbIXOZIOM|
A npy Secl: =L-R.'I-lo:

[MCKPETHOTO BbIXOAA

YcTagKa Ans ynpasneHus
[MCKPETHBIM BbIXOAOM
(ycTaBka komnaparopa)

Mnctepesuc
Komnaparopa

YcraBka Ans ynpaeneHus
[VMICKPETHBIM BbIXOAOM
no HapaboTke, AHN
(ycTaBka HapaboTKu, AHW)

YcTaBka Ans ynpaenexus
[MCKPETHBIM BbIXOAOM

no HapaboTke, Yacbl
(ycTaBka HapaboTK, Yachl)

— BbIGOP LMPLI AN UIMEHEHNS

/151 NprGopoB ¢ ANCKPETHLIM BbIXO0M |
.
— yCTaHOBKa 3Ha4eHus napameTpa B avanasote ot 0 Ao Freq npi olktdo> 0 '

— BbIGOP LMPBI ANA UIMEHEHUS /1191 NprGOpPOB C ANCKPETHBIM BLIXOAOM !

!
. 0
[A] - ycraHoska 3HaueHus napameTpa B AuanasoHe ot 0 fo Freq nipy olitdo>0

PexvM pefakTupoBaHusi napameTpos

— BbIOOP LMDPLI ANS M3MEHEHNS /1151 IpUGOPOB C AUCKPETHBIM BbIXOZOM |
py Secl =LIFEE
]

yCTaHOBKa 3HaYeHWA napameTpa B AvanasoHe ot 0 o 9999

/79 MprGOPOB C AMCKPETHBIM BLIXOAOM |

YCTaHOBKa 3HAUEHVS NapamMeTpa B AnanasoHe ot 0 0 23 npu Seel =LCFEE '

— BbIOOP UMpPbI AN U3MEHEHUA

PucyHok 7.3 — MeHto «KoHdurypaumsa» (npoaomxkeHue)
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YcTaBka Ans ynpasneHms
FlMCerTGHblM BbIXOAOM —= nsa npubopos ¢ BUCKPETHBIM BbIXOAOM

110 HapaGoTKe, MUHYTbI npn S5ecl =LCFEE
(ycTaBka HapaboTKW, MUHYTbI)
YcTaBka Ans ynpaenerus

[MCKPETHBIM BbIXOZIOM
o HapaboTke, CekyHabl — yCTaHOBKa 3HaYeHWs napameTpa B AnanasoHe ot 0 go 59

(ycTaBka HapaboTKu, CeKyHbI)

ns npubopos ¢ AUCKPETHBIM BbLIXOAOM :

npn Seel=LCFEE |

COoCTOsIHWNE AUCKPETHOrO
BbIXO/A MPU OTKIMIOHEHHOM
ynpasneHum

CBpoc cyeTymka HapaboTkn

YcraHoska
HacTpoek

PexvM pefakTMpoBaHins napameTpos

MPUMEHUTL HACTPOKN

PexvmM npocMoTpa napameTpos

PucyHok 7.4 — MeHio «KoHdurypaums» (okoH4aHue)

7.2 HacTpomka pexxmma HoCTUPOBKHU

,uJ'IFI BXO[a B PEXUM HOCTUPOBKU CriefyeT HaXaTb 1 yaepXnsaTb HE MEHEe 2 CEeKyH[, KHOMKu
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C NoMOLLbK KHOMOK HY>XHO BBECTU Naporsb, NOCre 4Yero nocrnenoBartefibHO HaXaTb

Ecnv naponb 0 (no ymonyaHuio) — HaxaTb

HJ'IFI BbIXO4a 13 MEHI0 B pexxuMe NpocMoTpa napamMmeTpoB CrieayeT HaXaTb KHOMKY

MapameTpbl I0CTUPOBKY 1 OTOBpaxeHne Ha LI/ BO3MOXHbIX 3HAYEHWI KaXAoro 13 napaMeTpoB NpeacTasneHbl Ha
pucyHke 7.5.

— BbIGOP UMb AN U3MEHEHUS
" — yCTaHOBKa 3Ha4YeHnsa napameTpa ot -1000 go 1000 :

CMELLEHNE HKHEV TPaHWLbI
TOKOBOTO BbIXOAA Z

CMeLLeHne BEpXHEN rpaHuLbl
TOKOBOIO BbIXOAA

He NPUMEHATb

NPUMEHUTb

|
|
|
|
|

[pUMEHUTbL HAaCTPOKN

PucyHok 7.5 — MeHto «HOcTupoBka»
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NPEAYNPEXOEHUE
[ina npoBeaeHns I0CTUPOBKY 3HaveHne napametpa oUtdAC omkHO ObiTe OTAMYHBIM OT 0.

O

7.3 HacTtpouka pa6otbl BY

OuckpeTHoe BY npubopa (Tvna P) dyHKUMOHMPYET Kak yCTPOWUCTBO CpaBHEHUsI (koMmnapatop). BxogHon BennymHomn
YCTPOWCTBA CPaBHEHUS CIyXaT:
* pe3ynbrat n3mepeHus Taxometpa (SrcC = tACHo) — BbIGOp pexuma ynpasneHns ocyLLecTBNAETCA C NOMOLLbIO
napametpa oUtdo;
* U3MepeHHoe 3HayveHne BpemeHn HapaboTtku (SrcC = LIFE_T) — BkntoyeHve BY nponcxognT npu 4OCTUKEHUN
3ajlaHHOW yCTaBKM AN yNpaBneHusi AMCKPeTHbIM BbixogoM no Hapabotke UdAY, UHour, UMin, USEc.

Mpwu BkntoveHun BY ceetoamop BbIX 3acseunBaetcs.
BosmoxHa paboTta cornacHo 0gHOMY M3 CrieayoLLyX TUMOB NOruKKU (CM. pucyHKuU 7.6 u 7.7):

+ 0bpatHbIn rnctepesnc (oUtdo = 1) — BY Bkntoyaetcs npu 3HaveHnsx Frek > (U+A) n BoiknioyaeTcs npu
3HaveHuax Frek < (U-A);

* npsimoii ructepesuc (oUtdo = 2) — BY BkntovaeTcst Npu 3HaveHusix Frek < (U-A) n BbIKNoYaeTcs Npu 3Ha4eHnaxX
Frek > (U+A);

* M-06pa3Has noruka (oUtdo = 3) — BY Bkntovaetcsi npu 3HaveHusix (U-A) < Frek < (U+A);

*» U-o6pa3sHas norvka (oUtdo = 4) — BY Bkntovaetcs npu 3HaveHusix Frek < (U-A) n
Frek > (U+A).
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Frex
U+A

u

U-A

CocTosiHKe BY

B

Otk

A : olitdo= 2 ! t

Bkn.

OTin.

.
|

t
PucyHok 7.6 — Tunbi noruku (o6paTtHbI U NpsAMON rmcTepe3nc) npu paboTte BY B kauecTBe koMnaparopa
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Frex

(U+A)+0,1A
U+A
(U+A)-0,1A

u

(U-A)+0,1A
U-A
(U-1)-0,1A

CocTosiHKe BY

B
Otk | >
A : : olitdo=H | : t
Bkn. | .
OTin. | | | >
t

PucyHok 7.7 — Tunbi norukm (M- n U-o6pasHan) npu pabote BY B kayecTBe KomnapaTtopa

NPEQYNPEXOEHUE
@ 1. Mpw M- unu U-o6pasHoii noruke Ans noaasneHvs apedesra npu nepeknioYeHnsx cyLiecTsyer

[OMONMHUTENbBHBIN rMcTepe3nc cpabatbiBaHus 5 % OT AnanasoHa mexay rpaHuuamu (2A) (cm.
PUCYHOK 7.7).

2. MNpwu yacToTe crefoBaHWs UMMYNbCOB Ha cYeTHOM Bxofe 6onee FrEQ, Ha BY yctaHaBnusaertcs
3HaYeHue, paBHOe 3HaYeHuto, paccuutaHHomy Anst FrEQ.
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PekomeHgauum no HacTpovike BY cnenytowme:
* yctaHoBUTb oFFdo = 0 1 oUtdo = 0;

* yka3satb 3HaveHus B Udo n dU. PekomeHaoBaHo, 4tobbl Udo, dU, BepXHSS U HUXKHSASI rpaHULbl HE BbIXOAMM 3a
npenens 0 v FrEQ;

* YCTAHOBUTb Xenaemyto noruky BY (oUtdo).

YnpasneHue pabotoi anckpetHoro BY otkntovaetcsa npu oUtdo = 0. CocTosiHue BY 3agaeTcsi ¢ noMolbio napameTpa
oFFdo.

AnanoroBoe BY npu6opa (Tvnos W, Y) dyHkumMoHMpyeT B kadecTBe [-perynatopa u pernctpatopa. Pexum paboTbl
aHanorosoro BY ycraHaBnmBaetcsi ¢ nomolybto napameTpa oUtdAC.

Mpwn pabote BY B kavecTtBe M-perynsaTopa npovcxoauT CpaBHEHUE TEKYLLEro 3HaYeHUsi U3MepsieMoi BENMUYMHBI C
3apgaHHoun yctaskon T (napametp UdAC) 1 Bbigava Ha Bbixog curHana ot 4 go 20 mMA (ansa BY tuna W) unm ot 0 go
10 B (ans BY Tuna Y), nponopuvoHanbHOro BeNMYMHe OTKIOHeHusi. 3oHa nponopuuoHansHocTn [ 3apaetcs
napametpom A (dPro). BbixogHoi curHan dopMupyeTcsi B COOTBETCTBUM C yCTaHOBMEeHHoW B napametpe oUtdAC
XapaKkTepucTuKoi perynstopa nubo no npsmo nponopuvoHansHomMy (1), nmbéo no o6paTHO NponopuyoHanbHoOMy (2)
3aKOHY perynupoBaHusi. [paduvku, NOSICHSIOWME NPUHLMN (DOPMUPOBaHMUS YNpaBnsIoLLEro Toka M HanpsbkeHus [1-
perynsiTopa Anst o6enx xapakTepucTuk, npuBeaeHbl Ha pucyHkax 7.8 u 7.9.
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Imax

g
i
|
i
|
i
i
i
!
T+A Pesynbtat

Imin Imin
TA T T+A Peaynbrar
M3MepeHns U3mepeHus
a) 06paTHO MPONopLMOHaNbHoe 6) NPSIMO NPOMOPLOHaIbHOE
perynupoBatue perynupoBatve

PucyHok 7.8 — MpuHumn coopMmpoBaHus BbixogHoro curdana lN-perynstopa ansa npubopos ¢ BY tuna U

U
Umax

| ‘
H
TA T T+A Peaynbrar TA T T+A Peaynbrar

0
13mepeHust un3mepeHus
a) oBpaTHO NPONopLMOHaNbHOE 6) NpsiMo NponopLyoHabHOe
perynvpoBanve perynvposatme

PucyHok 7.9 — lMpuHuun oopmmupoBaHusa BbixoaHoro curHana N-perynatopa ans npu6opos ¢ BY tuna Y
Mpun pabote BY B kayecTBe peructpatopa (napametp oUtdAC = 3) nponcxoaur:

* CpaBHeHWe N3MepeHHOro 3Ha4eHna ¢ 3agaHHbIMU 3Ha4YEeHUAMU HUXKHEro npeaena gnanasoHa permcTpaumm n
3HavyeHneMm BernnyuHbl BCero AnanasoHa perncrpaunm;
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* BblJa4ya Ha cooTBeTCTBYyoLLee BY aHanorosoro curHana B Buge Toka ot 4 fo 20 MA (ans BY tuna M) unn
Hanpsixenusi ot 0 go 10 B (ans BY tuna Y), KoTopble MOXHO NogaBatb Ha camonucew, unv apyroe

perucTpupytoLlee yCTPONCTBO.
MpyHUMN hopMMPOBaHMS BLIXOAHOIO CUrHanma nokasaH Ha pucyHkax 7.10 u 7.11. Tpu pabote BY B kadvecTtBe
peructpaTtopa cnegyer yCTaHOBUTb HUXXHWUIA U BEPXHUI Npeaensl perucTpaumn B napametpax Lor u Hir.

NPEAYNPEXAEHUE
IMpwu BbIXOAE M3MEPEHHOrO 3Ha4YeHMs 3a AmanasoH perucTpaumn Ha BY yctaHaBnneaeTcs ypoBeHb OLINGKM:

@ 20,2 mA (gns BY tuna W), 6onee 10,5 B (ana BY tuna y).
Mpv oUtdAC = 0 ynpaBneHue pabotoli aHanoroeoro BY oTkntoueHo. CocTosiHve BY 3apaetcs napamerpom oFFdAC.

1 A
. Ua
YpoBeHb aBapuitHOro curHana N
YpOBEHb aBapHIHOTO CUTHana
Imax=20 MA | o 1 e
Hor LorsHOr Umax=10 B , HCr
Lor| | Horst
| \| iLr2Lor
P2MA Fo—mmmmm o — == A T | Lor>Hir
1
| Peaynsrar : | Pesynerat
in= ! 1 I n3mepenns
Imin=4 MA | ——-—-— | 13MepeHus 0 P »
! >
- > ) [vuana3soH peructpauuu Hor
tor (| [lanasoH peructpauum Hor Lor >
| HwxHuid npegen BepxHuii npegen
HwkHuit npegen BepxHuit npeaen perucTpauum perucTpauum
pervcTpauumn pervcTpauumn
PucyHok 7.11 — MpuHumn chopmmpoBaHus
BbIXOAHOro curHana BY B pexume peructpartopa

PucyHok 7.10 — MpuHumn hopmmupoBanus
ansa npubopoB ¢ BY Tunay

BbIXOAHOro curHana BY B pexume peructpatopa
Aans npuéopoB ¢ BY Tuna
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7.4 Hactpowka npubopa c NK

[nsa HacTtporikn npubopa c MK cnepyet ucnonb3oBaTb MHTepdeic ceasn RS-485. Mpubop noppepxusaeT ABa
npotokona cesisu: MODBUS RTU n MODBUS ASCII. Agpeca, HasBaHUsi U pa3MepHOCT napameTpoB npubopa
npvBeaeHsb! B lpunoxeHuu A.

s
[ns nepexona k HacTpoiikam npubopa c MNK cneayeT HaxaTb U yAepXnBaTb HE MeHee 2 CeKYH[, KHOMKK N .

A
[lanee ¢ MOMOLLbIO KHOMOK , n HY)>XHO BBECTM Maporsib, Nocre Yero nocrneaoBaTenbHO HaxaTb
. Ecnu naponb 0 (o ymonyaHuio) — HaxaTb .

ﬂJ’IH BbIXO4a 13 MEHI0 B pexxuMe NpoCcMoTpa napamMmeTpoB CrieayeT HaXaTb KHOMKY -

MapameTpbl HacTpoviku cBsisun ¢ MK u otobpaxeHne Ha LI BO3MOXHbLIX 3HAYEHWIn KaXOoro M3 napameTpoB
npepcTaeneHbl Ha pucyHke 7.12.
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Modbus RTU

" Modbus ASCII
A ] RS e———]
MpoTokon obmeHa Y f

[aHHBIMKN

>

CropocTs 0bmera |
AaHHbIMK

@
Q
8
[}
© =
o (o]
8 Anvma criosa parHbIx| s
1 2
=
s ol It Vermmmmoomoomm------o--ooo-- - g
% 6e3 napMTeTa YETHbIN napVITeT HeHeTHbIM naputer ! %
> AN T 5 ' 8
o ]
S KoHTpons uetHocTw/ [Pty |: nonE A 1 Eufn] 1 odd =3
] r = 1 &
s napuret 1 £
8 =
S oy
e Q
=
H s
§ KonuuecTtso cTon-6ut | Sb é
fo)
a o

Ba3oBbIi agpec npubopa

Sa/:lep»q(a oTseTa [&] - BbIGOP UNPLI s MBMEHEHNS
0 R

S-485 yCTaHOBKa 3Ha4eHUs napameTpa B AnanasoHe ot 0 4o 45 mc

PucyHok 7.12 — MeHio «Hactpoiika napameTpoB cBsizu ¢ MK»
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8 TexHuyeckoe obGcnyxuBaHue
8.1 O6wme ykasaHus

Bo Bpemsi BbINOMHeHWst paboT no TexHWyeckomy obcnyxuBaHuio npubopa cnedyet cobniogatb TpeboBaHWs
6esonacHocTn U3 pasdena 3.
TexHuyeckoe obcnyxuBaHve npubopa NPOBOAWTCS HE pexe OAHOro pasa B 6 MecsLeB W BKIOYAEeT crieaylolme
npoLeaypbl:

* MpoBepka KpenneHus npubopa;

* NPOBepKa BUHTOBbIX COeANHEHWIA;

* yAaneHue nbliv v rpsian ¢ knemMmHuka npudopa.

8.2 OcTtupoBKa

}OCTVIPOBKB npeaHasHavdeHa a5nsa BOCCTaHOBIEHUA METPONOrmyecknx XapakrepucTmk r|p|/|60pa B Cny4Yyae U3MeHeHuna
MX nocne AnuTenbHowM JKcnnyatauum unm nposeaeHnsa peMOHTHbIX pa60T M 3aKr4aeTca B nop,60pe MWUHUMasbHOro n
MaKCUManbHOro 3Ha4eHU BbIXOAHOIO CUrHana.

BHUMAHUE

HOcTuposka npubopa JomKHa NPOBOANTLCS TOMBKO KBANMMULMPOBaHHLIMW cneuuanucTamu
METPONOrMyYecknx cnyxo.

MpoBoauTCS I0CTUPOBKA TOMLKO [N aHaroroBbIX BbIXOAOB. [ANs aToro creayer:

* K BbIXOZY MOAKMIOUNTL Harpy3ky RH 1 BonsTMeTp cornacHo pucyHkam 8.1 (ans Beixoga tmna Y) u 8.2 (ans
BbIxoAa Tuna U);

* nofatb NMTaHue Ha npuéop.

NPEAYNPEXAEHUE

® B kauecTBe RH MOXHO MCNoNb3oBaTh Maras3nH conpotmeneHnin P4831 nnu nogo6HbI emy € knaccom
TOYHOCTM He Gonee 0,05, a B kayecTBe BONbTMETPa — NpUGOP C KNaccom TOYHOCTM He Gonee 0,05,
Hanpumep, B1-12.
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Ha UMW oto6pasutcsa 0 — npubop Haxogutcs B paboyem pexvme.

P4831
Ru =2000 Om @ @ @ Ru = 58383;
000

4 4
5 5_|

13— 13J

12 14
o o 5 &
B1-12 B1-12
Pucynok 8.1 - l0cTUpoBKa 3HaueHMWiA PucyHok 8.2 — lOcTMpoBKa 3Ha4YeHU BbIXOAHOIO TOKa
BbIXOAHOrO HanpsKeHUs

Anroputm 10CTMPOBKM BY aHanorosoro Tvna cneayoLmii:

1. MameHss koa LIAT 1 KOHTponupyst TOK (HanpsixeHre) Ha BbIXOAE aHaroroBoro yCTponcTaa, Ao6UTbLCS
3HayeHWs BbIXOAHOTO CUrHana, CooTBETCTBYIOLLErO MEHbLUEW Xenaemol rpaHuLe Bbi4aBaeMoro Toka unm
HanpsbkeHus (B obem cnyyae 4 MA unm 0 B).
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2. CoobwuTb Npubopy, 4To Tekywwmii koA LIAIM cooTBETCTBYET MEHbLUEN Xenaemon rpaHuLe curHana Ha Bbixoge
aHarnoroBoro ycTponcTaa.

3. NameHsisa ko LIAT n KOHTponupys TOK (HanpsbkeHne) Ha BbIXOE aHaroroBoro yCTponcTea, 4obuTbest
3HayeHWs BbIXOJHOTO CUrHana, CooTBETCTBYIOLLEro GonbLUen XenaeMon rpaHuLe BblJaBaemMoro Toka unm
HanpsbkeHus (B obwem cnyyae 20 MA nnm 10 B).

4. CoobwunTb Npubopy, YTo TekyLmnii kog LIAT cooTBeTCTBYET GonbLuei Xenaemol rpaHuLLe Toka Ha Bbixode
aHanoroBoro ycTponcTBa.

5. MpumenunTb Nnapametp APPLY, yctaHoBwMB ero B 3HaveHve YES.

. BbINTK 13 MeHI0 KanubpoBKK.

o

NPEOYNPEXOEHUE

@ MpyMeHeHVe YCTaHOBMEHHbLIX MApPaMETPOB IOCTUPOBKY MPOU3OIAET TOMBKO B Cryvae peaakTupoBaHus 1
LdAC, n HdAC.

KOCTMPOBKY MOXHO NPOBOAWTbL NPV NOMOLLY CEPBUCHOMO MeHHo npubopa unu no cetn RS-485.

KomaHgabl, ncnonb3yemblie npu toctupoBke no cetn RS-485, npuseneHsl B lMpunoxeHuu A (pasgen «HKOctupoBkay).
Hactpoiika napametpoB LAAC/HAAC no3eonsieT JobuTbCs COOTBETCTBUS 3HAYEHUSI BbIXOAHOIMO CUrHana MeHbLuen/
6Gonbluen xenaemoW rpaHvubl BblgaBaemoro Toka (HanpshkeHusi). lMepBas nogada 3TUX KOMaHA cyuTaeTcs
BbINOMHEHNEM MYHKTOB 2 1 4 anroputMa loCTUPOBKW COOTBETCTBEHHO.

9 MapkupoBka

Ha kopnyc npubopa HaHeCeHb!:
* HaMmeHoBaHwue npubopa;
* cTeneHb 3awmThl kopryca no MOCT 14254,
* HanNpshKeHWe 1 YacToTa NUTaHKs;
* noTpebnsiemas MOLLHOCTb;
* KMacc 3aLmMTbl OT NOpaXeHUs anekTpuyeckum Tokom no MOCT 12.2.007.0-75;
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* 3HaK YTBEpXAEeHUs TUNa cpeacTB U3MEPEHNIA;
* 3HaK cooTBeTCTBUSI TpeboBaHusam TP TC (EAC);
* CTPaHa-U3roToBUTEb;
* 3aBOACKOM HOMep npubopa 1 rog Bbinycka.
Ha notpebuTenbckyto Tapy HaHeceHb!:
* HaumeHoBaHwue npubopa;
* 3Hak cooTBeTcTBUSI TpeboBaHuam TP TC (EAC);
* CTpaHa-u3roToBuTEnNb;
* 3aBO/CKOM HOMep npubopa 1 rof Bbinycka.

10 YnakoBka

YnakoBka npvbopa npoussoautcs B cooTBetcTBUM ¢ FTOCT 23088-80 B NOTpeOGUTENBLCKYHO Tapy, BbIMOMHEHHYO U3
kopo6oyHoro kapToHa no FOCT 7933-89.

YnakoBka npubopa npu nepeckinike nouton npomssoautcs no FOCT 9181-74.

11 TpaHcnopTupoBaHue U XpaHeHue
I'IpM60p AOJKEeH TPaHCNoOpPTUPOBAaTbLCA B 3aKPbITOM TpaHcnopTe no6oro Buaa. B TPaHCNOPTHbLIX CpeAcTBax Tapa
AO0IMKHA KPennTbCH CcornacHo npasunam, ,D,eI7ICTBy}0LLI,I/IM Ha COOTBETCTBYIOLMX BUOAX TpaHCcnopTa.

YcnoBust TpaHCNOPTUPOBaHWS AOIMKHbI COOTBEeTCTBOBaTb ycnosusim 5 no MOCT 15150-69 npu Temnepatype
OKpy>xatoLLero Bosgyxa otT MuHyc 25 o nntoc 55 °C ¢ cobntogeHnemM Mep 3aluThl OT yAapoB 1 BUGpaLmii.

Mpubop cnenyet NnepeBo3nTb B TPAHCMOPTHOM Tape MOLUTYYHO N B KOHTENHepax.

YcnoBust XxpaHeHus B Tape Ha ckiage M3roToBUTens U notpebutens AomkHbI cooTBeTCTBOBaTL ycnosusMm 1 no FOCT
15150-69. B Bo3ayxe He AOMKHbI NPUCYTCTBOBATb arpecCuBHbIE MPUMECH.

Mpubop cnepyert xpaHWUTb Ha cTennaxax.

51



12 KoMnnekTHOCTb

HaumeHoBaHue KonuuyectBO
MpnGop 1w
[MacnopT 1 rapaHTUIAHbIN TanoH 1 3K3.
PykoBoACTBO Mo aKkcnnyaTaumm 1 9K3.
KoMnnekT kpenexHbIX 3anemMeHToB 1K1
MeTtoauka noepkm (no TpeboBaHUIo 3akasymnka) 1 9K3.

NPUMEYAHUE
MaroTosuTens ocTaenseT 3a coboi Npaso BHECEHWS AOMNONHEHMI B KOMNNEKTHOCTL Npubopa.

13 NapaHTUWHbIE obsi3aTenbCTBaA

M3roToButenb rapaHTMpyeT cooTBeTcTBME npubopa TpeGoBaHuaM TY npu cobniogeHnn ycroBuid aKkcnmyartaumu,
TPaHCMOPTMPOBAaHWS, XPaHEHUS 1 MOHTaxXa.

[apaHTUIHBIA CPOK aKCNnyaTaummn — 24 mecsLa co OHSA NPOAaxXK.

B cnyyae Bbixoga npubopa M3 CTPOs B TEYEHWE rapaHTUMHOIO Cpoka Mpu COOMIOAeHUM YCROBWUIA JKCnyaTauuu,
TPaHCMOPTUPOBAHUS, XPAHEHWUSI U MOHTaXa NpeanpusiTUe-U3roToBUTENb 0OSI3YETCS OCYLLECTBUTL ero GecnnarHbIi
PEMOHT UNW 3aMeHy.

Mopsinok nepegauv Npubopa B PEMOHT COAEPXXUTCA B MAcnopTe U B rapaHTUNHOM TasloHe.
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MpunoxeHune A. HactpanBaembie napamMmeTpbl

Howmepa perucrpos Tvn
MapameTp Modbus (HEX) [donycTuMble 3HaYeHUs AaHHBLIX Mpumeyanus
CeTeBble napameTpbl
MpoTokon obmeHa 0x0008 0 - ASCLs unsigned |3anuce/MTenne.
5Pra X 1—rtl char Mo ymonyaHwio — 1
0 - 2400,
1— YB0C,
2 — 9605,

CkopocTb 06meHa, 6uT/c 0x0009 2 B {;’EQE unsigned | 3anucb/UTeHue.
bPS 5 - E’IQEEE: char Mo ymon4aHuio — 8
6 — 3540,

7 - 57600,
— 5200
[nvHa cnosa AaHHbIX, 61T unsigned |YTeHue.
LEn 0x000A 1-8 char Mo ymonyaxuto — 1
0 — KOHTpONS HET
KoHTponb 4eTHoCTH (nonf); unsigned |3anuck/UTeHve.
PrtY 0x000C 1— yeTHoCTb (Eutn); char Mo ymonuaxuio — 0
2 — HeYeTHOCTb (add)
Konuuectso cTon-6ut OXx000B 0— 1 cTon-6uTt ( #); unsigned | 3anuce/UTeHve.
Shct X 1 -2 cron-6uTa () char Mo ymonyaxuio — 0
CeTteBolt agpec npubopa unsigned | 3anuce/UTeHue.
Rddr 0x0006 ot 1 A0 247 short Mo ymonyaxuto —16
3agepxka oTBeTa npubopa, unsigned | 3anuce/UTeHve.
MC 0x000D or0 a0 45 char Mo ymonyaHmio — 2
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NapameTp Homzsglf:mggma fonycTumble 3HauyeHus na:vrllllx Mpumeyanus
5: 1
MapameTpbl ANA NPMGOPOB C aHaNoroBbIM BLIXOA0M
0 — BY otkntoyeHo (J);
1 - MN-perynsitop npsimo
NPOMOPLMOHanbHbIA
Pexxum paboTbi 0x0031 h; unsigned |3anucs/MTeHne.
a.lfzgc’;lg_osoro BbIX0Aa X 2 — MN-perynsaTop o6parHo char Mo ymonyaHuio — 3
outant MPONOPLMOHANBHBIIA
3z pervctparop (3)
3HayeHue ycTaBku U Sanvcy/Hrexue.
unsigned | Tonbko B pexvme
aHanorosoro BY gigggg ot 0 go FrER Iogg I'I-perynﬂ?opa.
udfc Mo ymonyaHuio — 0
3HAYCHME 30HbI 3anuce/MTeHne.
unsigned | Tonbko B pexume
nponopuuoHansHocTu N gigggg ot 1 go FrEQ Io?\g I'I-perynﬂ?opa.
dPro Mo ymonyaxuto — 1
3HaueHne HKHero Sanuce/Hrenve.
0x0036 unsigned | Tonbko B pexume
?Ee,qena peructpaumm (U-L) 0X0037 ot 0 go FrES Io?]g perMCTpanopa.
tor Mo ymonuaHuio — 0
3HayeHne BepxXHero . 3anuce/UTeHue.
npegena peructpaumm (U- 8)(8823 ot 0 po FrER uni;%ned Tornbko B pexume
H X 9 pernctparopa.
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Homepa peructpos

Tvn

MapameTp Modbus (HEX) Honyctumble 3HaueHus AaHHBIX Mpumeuanuns
- Mo ymonuanuio —
Her 2500
CocTosiHne ananorosoro BY SH;::HBM\(; ?‘:}ﬁ? ((35')(?;4
NPy OTKIKOYEHHOM 0x003A 1—HaBY BbI,ElaeT(;FI unsigned | 3anuce/UTeHue.
ynpasneHum aHaueHneHdar char Mo ymonuanumio — 0
oFFdAC )

I'Iapamerpbl Ansa ﬂpMGOpOB C AUCKPETHbLIM BbiIXOo40M

McTouHnk curHana ana

0 — pe3ynesTat usmepeHusi
Taxometpa (LACHo);

unsigned | 3anuce/YTeHve.

[MCKPETHOTO BbIXOAa 0x0013 1—Ha BY Bblgaetca B
S 3HayeHue HdA: char Mo ymon4akuio — 0

(LCFEE)

0 — ynpaBneHue BY

OTKIOYEHO

(BY nepeBogutcst

B COCTOSIHME,

g/l:_l/r_gsg)eneHHoe napameTpom 3anucs/UTeHme.

(O); Tonbko Ans BXoAa
Twn norvikv guckpeTtHoro BY ” - | unsigned |komnapartopa-—
altda 0x0014 1 —Tvn norvkmn 1 (o6paTHbIN ohar Taxometp

ructepesuc) ( {);

2 — T1n norvku 2 (NpsiMon
ructepesuc) (2);

3 — Tvn norukn 3
(M-o6pasHas) (J);

4 — Tn norvkn 4
(U-o6pasHas) ()

(5rcl = ERCHo)
Mo ymonuanuio — 0
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Homepa peructpos

Tvn

NapameTp Modbus (HEX) HonycTumble 3Ha4YeHUs AaHHBIX MpumeyaHus
Banuce/MTeHue.
Mo ymonuanutio — 0.
Mpwn yctaHoBKe

BriokvpoBka cpabatbiBaHus _ = . napametpa

[OUCKPETHOro Bbixoaa 0x0015 ?_ :;Egﬂ:i:ig:) ) un(s;;]gar:ed B COCTOSIHUE on

dobl ¥ OVCKPETHbIN BbIXOL,
COXpaHsieT cBoe
nocnegHee
COCTOsIHME

3agepxka cpabaTbiBaHUs .

[AMNCKPETHOro BbIXoAa, C 0x0016 ot 0 8o 999 unssrll%r:ted ?lin;hi;ﬁ;ilf'_ 0

dodELR

YcTaBka Ans ynpasneHus : Banuce/MTteHne.

[OMNCKPETHLIM BbIXOAOM gxggg ot 0 go FrES unlsc:%ned Mo ymonyaxuio — 10

Uda X 9 |npu olitdo> 0
3anuce/MTeHne.
Mo ymonuanuio — 1
npw oltdo > 0.
ctepesnc

rlflCTepeSMC KomnapaTopa 0x0019 ot 0.0 FrE9 unlsigned 2;2:"36‘3""(2";%:

dii 0x0020 ong [OMXHbI BbIXOAUTD
3a 3afaHHble
npeaens
pervucTpauum
npubopa

3HayeHuWe ycTaBku Ans unsigned | 3anuce/YTeHve.

YNpaBeHns AUCKPETHBIM 0x0018 or 080 9999 short Mpw 5-cL = LCFEE.
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Homepa peructpos

Tvn

NapameTp Modbus (HEX) fonycTumble 3HauyeHus HaHHBIX Mpumeyanus

BbIXOJOM MO HapaboTke,
aHen Mo ymonuaxuio — 0
UdRY
3:;;:ﬁgsmx;cg?4%%§:r?bm unsigned Sanuce/dTerme.

0x001C o1 0023 Mpw Srcl = LOFEE.
LB":I')J_(?}EOM no HapaboTke, 4 char Mo ymMonuaHmio — 0
3HayeHve ycTaBkv Ans
ynpaBneHnst AUCKPETHLIM ianed 3anuce/TeHne.
BBLIXOLIOM MO HapaboTke, 0x001D ot 0 go 59 uns;]gne Mpu 5rcl = LOFELE.
MUWH char Mo ymonuaxuio — 0
Uncn

0x001E o1 04059 Mpw Srcl = LOFEE.
LB";I;(:,D,OM no HapaboTke, ¢ char Mo ymonuaHmio — 0
CocTosiHue guckpetHoro BY
npu OTKIMOYEHHOM 0 — BY oTknto4eHo ianed 3anuce/MTeHne.
ynpasneHnm 0x001F (oFF); uns;]gne Mpv olitdo = .
(olitdo = L) 1 - BY BKIto4eHo (an) char Mo ymonuaxuto — 0
oFFdo

0 — 06/c (5EL);
PaamepHOCTb nokasaHwui 1 —06/MUH (ACn); ’
Taxometpa 0x0020 2 — o6/uyac (Halir); unngned ?Izn”,j;/_l l:;i:"}f'_ 0
dEER 3 — HacTpauBaeMble char Y!
BENUUUHbI (LSEr)

®PunbTp NnokasaHum unsigned
TaxomeTpa 0x0021 ot0no50c char Banuce/MTeHne.
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Homepa peructpos

Tvn

NapameTp Modbus (HEX) HonycTumble 3Ha4YeHUs AaHHBIX MpumeyaHus
Bpewms 3anonHeHus
6ydepa
Al 13 8 3Ha4YeHun
b QNS yCpenHeHns
nokasaHun.
Mo ymonuaxuio — 1
MonoxeHne gecatnyHomn .
i unsigned | 3anuce/UTeHve.
Tch);-IKM nokasaHuii npubopa 0x0022 char Mo yMondaHmio — 0
MonoxeHne gecaTnyHomn .
unsigned | 3anuce/UTeHve.
;c;;;(m MHOXUTENS 0x0023 char Mo yMondaHmio — 0
ot 1 80 999 .
MHoxwuTens 0x0024 (o7 0,0001 A0 999 ¢ yueTom unsigned | 3anucb/YTeHue.
FdP) short Mo ymonyanuio — 1
MakcumanbHasi Yactota Sanmcs/UTenme
BXOOHOTO CUrHana Ha 0x0025 unsigned :
cyeTHoM Bxoge, Iy 0x0026 ot 1,80 2500 long Mo ymonyaHuio —
FrE9 2500
MuHumanbHas
ANUTENbHOCTb UMMYILCOB, 0x0040 unsigned |3anuce/MTeHne
MKC 0x0041 ot 10 A0 999999 long Mo ymonuaxuio — 10

ACnLAP
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Homepa peructpos

Tvn

NapameTp Modbus (HEX) HonycTumble 3Ha4YeHUs AaHHBIX MpumeyaHus
Maponb 0x0027 unsigned |3anwuce/ YteHue.
PRSS 0x0028 ot 0 20 999999 long | Mo ymonarmio — 0
M3mepeHHoe 3Ha4eHne
060pOoTOB B €AnHNLAX, .
COOTBETCTBYHOLLMX 8)(8832 o1 0 8o 4294967296 unﬁ;gned Tonbko YTeHve
3HaveHnto dtER. X 9
He oTtobpaxaertca Ha LI/
Bpems HapaboTky, C. 0x002B unsigned
He oToGpaxaercs Ha LIV 0x002C ot 0 go 863999999 long Tonbko YTeHue
CocTosiHME AUCKPETHOIrO 0 — BY oTknto4eHo .
Bbixoaa 1 0x002D (of F); unngned TonbKo YTeHue
aSk 1 — BY BkrltoueHo (on) char
CocTosiH1e ANCKPETHOro 0 — HM3KWI ypOBEHb :
Bxoaa 2 0x002E u); uns;]gned Tonbko YTeHne
CGE 1 — BbICOKUIA YpPOBEHB ( 1) char
0x0000

Hassarue npuGopa 0x0001 _THO! char[6] |Tonbko uTeHne
dtu 0x0002
Bepcusi npoLumBku 0x0003

Er 0x0004 _uX XX char[6] |Tonbko YteHue
Y 0x0005

0 —HeT BY;

BapwaHT ucnonHeHus 1 — Tonbko auckpeTHoe BY; unsigned
npubopa. 0x0012 2 — TonbKo aHanorosoe BY; chgar Tonbko YTeHue

He otobpaxaertca Ha LI/

3 — AncKpeTHoe
1 aHanorosoe BY

KomaHpgbl
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Homepa perucrtpoB Tun
NapameTp Modbus (HEX) HonycTumble 3Ha4YeHUs AaHHBIX MpumeyaHus
?6poc cuermKa HapaGoTku 0x002F 1 — c6pocuTh cyeTunK (HE5) un(s:Lgar:ed Tonbko 3anuck
C6poc B 3aBoackue 1 .
— cbpocuTb B 3aBOACKME unsigned
)‘;(E?rﬁsm 0x0030 yCTaHOBKY (HE5) char Tonbko 3anucb
Tonbko 3anuch.
0 HoBble napameTpbl
PUMEHUTL CeTeBbIe OX000F 1 — NpUMeHUTL HacTpoiku (| unsigned |BCTynatoT B cuny
Z?,%T,‘?“K“ X HES) char nocne KoMaHapl
t APPLY vinn
nepesarpysku
lOcTupoBka
3HaueHue koaa, UreHne
BblaaBaemoro Ha LIAM gns . Tonbk 'B KAM
YCTaHOBKN MUHUMaIIbHOTO 0x003B ot 0 go 1023 unssr:%r;ed ro%ﬂmp%ak‘;e e
3HayYeHs BbIXOLHOTO Mo ymonqal.mm _40
curHana
3HauyeHue koaa, YreHue.
BblaaBaemoro Ha LIAM gns unsigned Tonbko B pexvme
YCTaHOBKN MaKCUMarnbHOro 0x003C ot 0 go 1023 sh% it FOCTUPOBKM.
3HayYeHs BbIXOLHOTO Mo ymonyaHmio —
curHana 1023
Tonbko 3anuchb.
CwmeLleHne HUXKHeNn lNepenaercs
i )enaTtenbHoe
rpaHunLbl TOKOBOTO BbIxoAa 0x003D ot -1000 go 1000 Sé%’;ertd CMElLIEHNE Koaa

LdRC

LIAT oTHOCKTENbHO
TeKyLero.
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MapameTtp

Homepa peructpos
Modbus (HEX)

ﬂOﬂyCTMMbIe 3Ha4YeHun

Tvn
AaHHbIX

MpumeyaHus

Mo ymonuaxuio — 0

Tonbko 3anuchb.

Mepenaetcs
CwmelLeHne BepXHen ianed xKenartenbHoe
rpaHnLbl TOKOBOTO BbIXOAa. 0x003E ot 1000 go -1000 S'%ne cMellleHre koga
HdRC short LIAM oTHoCcMTenbHO

TekyLero.

Mo ymonyanuio — 0
INpumeHenve kanubposkm 0 — He npUMeHATb; unsigned | Tornbko 3anuce.
TOKOBOIO BbIxoda 0x003F 1 — NpUMeHsITE char Mo ymonuaHmio — 0

APPLY
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MpunoxeHne bBb. BoO3MOXHble HEUCNPABHOCTU U CMNOCOOLI

UX yCTpaHeHus

MposiBneHue

Bo3moxHas npuynHa

Cnoco6 ycTpaHeHus

Ha LI B pexxume paGoTbl
oTobpaxaeTcs:

Llenas 4acTb M3MepeHHOro 3Ha4yeHus
He nomellaeTcs Ha LIA

3apatb Apyroii macwitab
oTobpaxeHus (06/c, 06/mMuH, ob/vac
WINN HacTpanBaeMblii PEXUM)

Ha L/ B pexvme HacTpomnkm
oToGpaxaeTcs:
HHHHHH

3HayeHune He nomelyaercsa Ha LI

3apgatb 3Ha4yeHWe napameTpa
C y4eToMm ero pasmeLleHns Ha LI
(6 3HakomecT)
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