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Yka3aHus no 6e3onacHOMy NPpUMEHEHUIO
B naHHOM pyKOBOACTBE NMPUMEHSIIOTCA CrieaytoLme npegynpexneHus:

ONACHOCTb

KntoueBoe cnoso OMNMACHOCTb vcnonb3ayetcs Ans npeaynpexaeHust o HenocpeacTBEHHON
yrpo3e 300poBblo. Bo3MOXXHbIE NOCNEeACTBMSA MOTYT BKIoYaTh B ce0S CMepTb, MOCTOSIHHYO
U1 ANUTENbHYI0 HETPYAOCMNOCOBHOCTb.

NPEAYNPEXOEHUE

Kntouesoe crnoso MPEOYNPEXOEHWE ncnonbayetcs, 4Tobbl NpeaynpeanTb O MOBPeXaeHUn
UMyLLLEECTBa U YCTPONCTB. BO3MOXHbIE NOCNeAcTBISA MOTyT BKItoYaTh B cebsi noBpexaeHus
uMyLLiecTBa, HanpyumMep, Npubopa 1 NOAKIMIOYEHHbIX K HEMY YCTPOWCTB.

BHMMAHUE

Kntouesoe cnoso BHUMAHWE ncnonbayetcs, 4Tobbl npeaynpeanTb 0 NoTeHunansHo
onacHow cutyauun. BoamoxkHble MoCneacTeMs MOryT BKIOYaTh B CeOS HE3HaUMTENbHbIE
TpaBMbl.

NMPUMEYAHUE

Knioyesoe cnoso NMPUMEYAHWUE ncnonb3yetcs Ans AONOMHEHUs, yTOMHEHUS], TONKOBaHNSA
OCHOBHOrO TeKcTa pasaena/nogpasgena u/unv nosicHeHns cneunduyeckux acrnekTos paboThbl
c npubopom.




BBepeHune

Hactosiee PykoBOoACTBO MO 3KCnyaTtauum npegHa3HadeHo AN O3HaKoMeHus obcnyxusatowero
nepcoHana C YCTPOWCTBOM, MPWHLMMNOM [ENCTBUSA, KOHCTPYKUMER, TEXHUYECKON IKCryaTaumen
n obcnyxunsaHnem Taxomerpa TX01-RS, B ganbHenweM no TEKCTY MMEHYEMOTO «Mprubop».

MopkntoveHue, perynupoBka U TexobcrnyxuBaHve npubopa [OMKHbI NPOW3BOAMTLCS  TOSBKO
KBanuULUMPOBaHHbLIMU  creuuManuctaMu  Mocre  MPOYTEHWS  HACTOSILLEro  PYKOBOACTBa MO
3KCnnyaTaumu.
MpnGop n3roTaBnUBaeTCs B pasnuyHbX MOAUMUKALMSX, 3alUMMPOBaHHbLIX B KOZE MOJIHOMO YCIIOBHOIO
0603Ha4YeHus.

TX01 -X.X.XP-RS

| HanpsxeHue nutaHus

| KoHcTpyKTuBHOE ucoNHeHe }
|
|

| Tun aHanorosoro BY

Twn guckpeTHoro BY:
P — anekTpomarnutHoe pene

Hanuuve nHtepdeiica caaau:
RS — uHtepdeiic RS-485




HanpsixeHue nutaHua:
224 — nepemeHHoe ot 90 go 264 B nnbo noctosiHHoe ot 20 o 34 B;
24 — noctosiHHoe oT 10,5 oo 30 B.

KoHcTpyKTMBHOE UcnomnHeHue:
H — kopnyc HacTeHHoro KpenneHus;
LLI2 — kopnyC WMTOBOrO KpenmeHus.

Twun ananorosoro BY:
N — LIAI «napameTp-Tok oT 4 o 20 MAy;
Y — LIAIN «napametp-HanpsixeHue ot 0 go 10 By;
— 6e3 aHanorosoro BY.
Mpumep oGo3HayeHus npubopa npu 3akase: TX01-224. H. UP-RS. lNpu 3TOM nocTaBke NOANEXWUT

npubop B kopnyce H, ¢ nutaHuem 224 B, aHanoroBbiM BbixogoM W, auckpetrHbiMm Bbixogom P
1 nHTepdencom RS-485.

Ucnonb3yemble abbpeBmaTypbl

BWI — BHELWIHMI NCTOYHMK NUTAHKUSA.

BY — BbIxOgHOE YCTPOWCTBO.

MK — nepcoHanbHbI KOMMbIOTEP.

LA — undpoaHanorosbi npeobpa3oBaTerb.
LM — undposon nugmkartop.



CootBetcTBMe cumBonoB LIK 6ykBam natuHckoro ancdgasuta
Alb|LC|d|E|F|LG|H|C| S| V|L]|lAa|ln|lalP|8|rFr|S8|E|U|luw|Y|lo|lY]|-=
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1 HasHauyeHue n pyHKUUMU

Mpubop npegHasHaveH ans:

* U3MEPEeHUsi 1 aBTOMAaTU4ECKOrO PerynnpoBaHus 4YacToTbl BPaLLEHWs BanoB 1 ApYrux YyacTewn
MaLLVMH 1 MEXaHW3MOB, a TaKkke APYrnx M3n4ecknx NapameTpoB, 3HA4YEHNE KOTOPbIX MOXET
6bITb NPeobpa3oBaHO B BENMUNHY, 06paTHO NPONOPLMOHaNbHYIO ANMUTENBHOCTY MHTEpBana
BpeMeHW Mexay (pOHTaMn MMMNYNbLCOB, MOCTYNAKOLLMX C NEPBUYHOTO NpeobpasoBarens
(matuuka);

* U3MepeHust BpeMeHn HapaboTku nogkmoYeHHoro obopyaoBaHus NMMbo ApyrMx BEMUYMH, KOTopble
MoryT 6bITb Npeobpa3oBaHbl B ANMUTENBHOCTb MHTEPBana BpeMeHU, B TEYEHVEe KOTOPOro Ha BXOA
npubopa nogaeTcs ynpaensioWwmnin curHarn;

* yNpaBneHusi BHELLHMM 060pyAoBaHWEM B COOTBETCTBUM C HACTpamBaeMmoii NorMkomn paboTsbl
npubopa (npu Hannynm BY).

MCI'IOJ'Ib3yeTCF| anGop B CUCTEMax KOHTpOnAa W perynupoBaHnA Mpu BbINOSTHEHUN pPa3NUYHbIX
TEXHONOrM4YeCcKknx npoueccos B MPOMbBILLNIEHHOCTU, CenbCKOM W OpYyrux oOTpacnax HapogHoro
X035MCTBA, B YAaCTHOCTW AN aBTOMaTU3aummn An3enbHbIX CUCTEM.

2 TexHunyeckune XapaKTepuCcTtuku n ycrnoBus akcnnyartauuum

2.1 TexHM4YecKne xapaKTepucTukun

OcHoBHble TEXHUYECKUE AaHHble Npubopa npeacTasneHbl B mabnuue 2.1.



Tabnuua 2.1 — XapaktepucTuku npubopa

HanmeHoBaHue

3HauyeHue

MutaHue

HanpsixeHue nutanus npubopa:
* OT ceTu nepemeHHoro Toka (ana TX01-224.X.XP-
RS)
* OT CETW NOCTOSIHHOIO TOKa:!
* TX01-224. X XP-RS
* TX01-24.X.XP-RS

o1 90 po 264 B yacToTon ot 47 o 63 'y, (HoMMHanbHbIe
3HayeHusi — 110 B, 220 B unun 240 B)

ot 20 fo 34 B (HoOMUHanbHoe 3HaveHne — 24 B)
ot 10,5 o 30 B (HOMWHanbHbIe 3HayeHnst — 12 B 1 24 B)

MakcumanbHasi noTpebnsiemasi MOLLHOCTb, He Gonee:

» TX01-24. X. XP-RS 8Bt
» TX01-224.X.XP-RS 10 BA
~ 2400; 4800; 9600; 14400; 19200; 28800; 38400; 57600;
CkopocTb nepegayn aaHHbIX no RS-485 115200 6uT/e
Bxopgbl

KonunyecTBo BXxoooB 2
MakcumManbHbI BXOQHOW TOK 10 MA
YpoBeHb curHana, CooTBETCTBYIOLLUIA NIOTNYECKON
edvHuLe Ha Bxoae npubopa 011200308
YpoBeHb curHana, CooTBETCTBYHOLLUIA NIOTMYECKOMY HYIO
Ha Bxofe npubopa or0po4B
TOK «NOrM4Yeckon eauHNLbI», He MeHee 3 MA
Tok «normyeckoro Hyns», He 6onee 1,5 MA
MakcumarnbHoe BXogHoe HanpsikeHue 30B
[nuTenbHOCTb MMMNYNbCa Ha CHETHOM BXOfe, He MeHee 10 MKc




MpopomkeHue Tabnuubi 2.1

HanmeHoBaHue 3HauyeHue
[nuTenbHOCTb curHana Ha Bxoge «Cyet HapaboTkuy, 300 mc
He MeHee
MakcumanbHasi YacToTa crneaoBaHusl UMMNynNbCoB 2500 Iy
Ha cyeTHOM Bxoge npubopa
MuHUManbHas YacTota cnefoBaHUst UMMNYNbCOB 02y

Ha cyeTHOM Bxoge npubopa, He MeHee

dunbTpaLms BXOAHOMO CUrHana no AUTENbLHOCTY
MMNynbCoB (nays)

10...999999 mkc

BHYTpeHHUI UCTOYHUK NUTaAHUA

HomuHanbHoe BbIXOgHOE NOCTOSIHHOE HanpsbKeHne 24B
MakcumanbHbI BbIXOAHOM TOK 50 MA
HecTabunbHOCTL BIXOAHOMO HanpsixeHusi, He Gonee 12%
YpoBeHb nynbcauuin, He Gonee 100 mB
Bbixoabl
Pene anekmpomazHumHoe (P)
MakcvmanbHbIn Tok Harpy3skum (npu 220 B, 50y 8A
ncos @ >0,4)
MakcrmanbHoe HanpsikeHue Harpy3ku NOCTOSIHHOTO Toka 30B
LA «<napamemp-mok» (U)
BbIxogHoW curHan nocTosiHHOro Toka ot 4 no 20 MA
ConpoTuBneHve Harpysku ot 0 go 1300 Om
[lonycTumbIn AnanasoH HanpsbkeHust nuTanus LIAM oT 10 1o 36 B
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MpopomkeHue Tabnuubi 2.1

HanmeHoBaHue 3HauyeHue

OcHoBHas NpvBeAeHHas NOrpeLLHoCTb Bbixoaos LIAM, 0.5%

He Gonee ’

LAl «<napamemp-HanpsokeHue» (Y)

BbIxo4HOWM cuMrHan NOCTOSAHHOTO HaNPsXKeHWs or0po10B
ConpoTuBneHne Harpysku, He MeHee 2 kOm
HanpspkeHve nutanunsa LIAT oT 150036 B
OcHoBHas NpvBeAeHHas NOrpeLLHoCTb Bbixoaos LIAM, 0,5 %

He bonee

Kopnyc

[abapuTtHble pa3mepbl Nnpubopa:
* HacTeHHbI H
* wmToBow L2

105x130x65 Mm
96x48x100 mm

CTeneHb 3aLUmMThl Koprnyca:
* HacTeHHbIN H
* wmTosow L2

P44

IP54 (Co CTOpPOHbI NMLIEBOW NaHenu)

XapakTtepucTtuku npuéopa

3HayeHWe YacToThbl BpalleHus, n:
* 06/c
* 06/MUH
* 06/4yac
* HacTpanBaeMble eANHULIbI UBMEPEHMS (PEXUM
USER)

n=f
n =60-f
n = 3600-f

n =F-10 -FdP

YacTota BxogHoro curHana, f

o1 0,2 o 2500 Ny

MHoxuTtenb, F

ot 0,0001 go 999

1




MpopomkeHue Tabnuubi 2.1

HanmeHoBaHue

3HauyeHue

,Elmanaspol I/I3MepeHI/II7I BpPeMeHHbIX MHTepBanos

ot 0c 099459 MuH 59 ¢
ot 100 4 00 MuH go 9999 4 59 MUH
oT 10000 4 oo 9999 cyTok 23 4

Mpenen gonyckaemon abCconoTHOM NOrpPeLLIHOCTH
n3mepeHus B pexuvme « TaxomeTpay, 06/c, 06/MuH,
ob/4yac, HacTpavBaeMble eAVHULbI U3MEPEHUS]

An = £(5 x 10 *nygu + C)

A€ Nusm — UBMEPEHHAs BENWYUHA B BbIGPaHHOW
pasmepHoCcTH oTobpaxeHusi, 06/c, 06/mMuH, ob/yac,
pexum USER;
C — eAvHMLa HauMeHbLuero pa3psiaa LM ¢ yuetom
NONOXeHUs1 AeCATUYHOW To4KK, 06/c, 06/MuH, 06/4ac.
B 3aB1CMMOCTU OT NONOXEHUSI AECATUYHOW TOYkN C
paBHa:

*1 (npn dP = 0);

*0,1 (npndP =1);

* 0,01 (npn dP = 2);

+ 0,001 (npu dP = 3);

+0,0001 (npu dP = 4)

Mpenen nonyckaemon abCcontoTHOM NOrPeLLIHOCTH
N3MepeHuii BpeMEHHbIX MHTEePBAroB, C, MUH, Y

AT = £(5 x 103700 + C)

TAE Tusm — BIUTENBHOCTb HTEpPBana BpemMeHy,
n3mepeHHas npubopom, c;
C — eMHVLa HAaMMEHBLLIETO pa3psiAa AvanasoHa
n3mepeHus.
B 3aBMCMMOCTM OT AnanasoHa naMepeHust C paBHa:

* 1 ¢ (ans avanasoHa ot 0 ¢ 4o 99 4 59 mMuH 59 c);
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MpopomkeHue Tabnuubi 2.1
HanmeHoBaHue

3HauyeHue
* 1 MuH (ans avanasoHa ot 100 4 00 MyH 8o 9999 y

59 MUH);
* 14 (gns guanasoxa ot 10000 4 00 MuH go

9999 cyTok 23 u)

Macca, He Gonee 0,5 kr
CpenHui cpok cryx6bl npubopa 12 net
75000 4

CpepaHsia HapaboTka Ha oTka3

Mo akcnnyaTauMoHHOW 3aKOHYEHHOCTU NPUBOP OTHOCUTCA K M3AEeNUsM BTOPOro nopsiaka.
M3onaunsa TokoBedyLimx Lenen npubopa yaosnersopsieT TpebosaHusam FOCT P 52931.
OnekTpuYeckoe COMPOTUBIIEHWE  U30MAUMM  TOKOBeayluMx LUenew npubopa
B cootBeTcTBUM ¢ FTOCT P 52931 cnepytoLee:

* 20 MOM — npu HopMarbHbIX YCIOBUSIX OKpY>XaloLLen cpeabl;

* 5 MOM — npuy BEpXHEM 3HaYeHUn TemnepaTypbl pabo4mnx ycrosuim;

* 1 MOM — npu BEPXHEM 3HAYEHNN OTHOCUTENBHOW BNAXHOCTU paboynx yCroBuiA.

mMexagy cobon

2.2 YcnoBus aKkcnnyatauum
Mpubop npegHasHaveH A4ns aKcrnyaTaumMm Npy CneayoLwmx yCrnoBusix:
* 3aKpbIThble B3pblBO6eSOI‘IaCHbIe nomMetlueHunsa be3 arpeccuBHbIX NapoB 1 ra3os;

* Temnepartypa okpyxatoLero Bosayxa ot MmuHyc 20 go +70 °C;
* BEPXHWI Npefen OTHOCUTENbHOM BNaXHOCTN Bo3ayxa — He bonee 95 % npu +35 °C 1 bonee
HU3KMX TemnepaTypax 6e3 KoHAeHcauum Brnaru;

13



* aTMocdepHoe aaeneHve ot 84 no 106,7 klMa.

Mo yCcTOMYMBOCTU K MEXAHUYECKMM BO3AEVCTBUAM MpY 3KCMyaTauum npubop COOTBETCTBYET rpyrnmne
mcnonHeHna N2 no FOCT P 52931.

Mo ycTOMYMBOCTU K 3MEKTPOMArHUTHbIM BO3AENACTBUAM (MOMEXOYCTOWYMBOCTU) NpubBOp COOTBETCTBYET
obopynoBaHuio knacca A no NOCT 51522.

Mo ypoBHIO WU3Ny4YyeHUss paguonomex (nomexoammuccum) npubop COOTBETCTBYET OOOPYLOBaHMIO
knacca b no MOCT 30804.6.4.

NPUMEYAHUE

Tpe6oBaHWs B YaCTV BHELLHMX BO3OENCTBYHOLLMX (DAKTOPOB SBMATCA 06A3aTeNbHbIMM
KaK oTHocsiLmecs k TpeboBaHnsiM 6e3onacHoCTu.

3 Mepbl 6e3onacHocTU

BHUMAHUE

Ha knemmHunke TX01-224.X.XP-RS npucyTcTByeT onacHoe Ans XWU3HU HanpsixeHne
BenuuuHom Ao 250 B. Jtobble noakntoueHns k npubopy 1 paboTbl Mo ero TEXHNYECKoMy
obcnyxunBaHuio criegyeT NPOM3BOAMTL TOMBbKO NPU OTKIMKOYEHHOM NUTaHUK npubopa.

Mo crnocoby 3awuTbl OT MOPaXeHWs 3nekTpudyeckum TokoM npubop cooTBeTcTBYET Knaccy |l
no MCT 12.2.007.0-75.

Mpy akcnnyaTtauuu, TEXHUYECKOM obBCnyxuBaHMM U MnoBepke Heobxoaumo cobniopaTte TpeboBaHus
FOCT 12.3.019-80, MNpaBun akcnnyarauumn anekTpoycTaHOBOK noTpebuTenen v Mpasun oxpaHbl Tpyaa
Mpw 3KCMnyaTaLmy aneKTpoyCcTaHOBOK NoTpeGuTeneil.

14



He ponyckaeTtcsa nonagaHue Bnaru Ha KOHTaKTbl BbIXOAHOMO pa3bemMa 1 BHYTPEHHWNE 3NEKTPO3NEMEHTbI
npubopa. 3anpeLleHo ncnonb3oBaTbh NPMOOP B arpeccuBHbIX cpeaax C coaepaHvem B aTMmocdepe
KUCIOT, LWeno4ven, Macen n T. n.
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4 MoHTax

4.1 YcTtaHOBKa npubopa HacTeHHoro kpenneHus H

[nsa yctaHoBkn npubopa cnepyer::
1. 3akpenuTb KPOHLWITEWH Tpemsi BuHTamun M4 x 20

Ha NoBEpPXHOCTW, NpeaHasHa4YeHHon Ans
yCTaHOBKM Npubopa (CM. pucyHok 4.2).

NMPUMEYAHUE
BuHTBI ANa KpenneHus KpoHWTenHa
He BXOOAT B KOMMNJIEKT NOCTABKW.

2. 3auennTb KpenexHbI Yyronok Ha 3agHen CTeHke
npubopa 3a BEPXHIOK KPOMKY KPOHLLTENHA.
3. MpvkpenuTb NpUBOP K KPOHLITEVHY BUHTOM 2)
13 KOMMeKTa NoCTaBKu.
[lemoHTax npubopa cnegyeT NPoM3BoAUTL B 06paTHOM

nopsike. :

NPUMEYAHUE

[MpoBoaa NoAKMOYATCHA NPU CHATON KpbILLKe
npvbopa. ina ynobcTea noaknoyeHus cnepyet
3admkcnpoBaThb OCHOBaHWe npmbopa Ha

KPOHLUTENHE KPENeXHbIM BUHTOM. PucyHok 4.1 — MoHTaxk npu6opa
HaCTEHHOro KpenmneHus

3)

16



Yronok

KPOHLUTEH

<130

PucyHok 4.2 — Na6apuTtHble pa3mepbl kopnyca H

NMPUMEYAHUE
BTynku cnegyet nogpesatb B COOTBETCTBUM C AMAMETPOM BBOAHOIO kabens.

17



4.2 YctaHOBKa npubopa wutoBoro kpenneHus L2

[ns ycTraHoBkM npubopa criegyert:

1. MoaroToBWTbL Ha WKTE YNPaBNEHNs MECTO
ANs ycTaHoBKu npubopa (cM. pucyHok 4.5).

2. YCTaHOBWTb NPOKMaAKy Ha pamky npubopa
nns obecnevyeHns ctenenn 3awmTbl IP54.

3. BctaButb npnbop B cneuuanbHO NOAroTOBIEHHOE
OTBEPCTUE Ha NULIEBON NaHeNu wura. 1)

4. BcTaBuTb pMKCaTOPbI N3 KOMMIEKTa NOCTaBKu B
0TBepCTUSi Ha BOKOBBIX CTEHKax Npubopa.

5. C ycunuem 3aBepHyTb BUHTbI M4 x 35
13 KOMMIIEKTa NOCTaBKN B OTBEPCTUSIX KAXKAOrO
ukcaTopa Tak, YtTobbl NpMbop Gbin NAOTHO
npuxart K NMLeBON NaHenu wuTa.

HemoHTax npubopa crnegyet npov3sBoanTb B 0bpaTHOM 2)
nopsigke.

PucyHok 4.3 — MoHTax npubopa
LMTOBOrO KpenseHus

18



PucyHok 4.4 — MabaputHbie pa3mMepbi kopnyca LL2
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Bug csagu Bup cnepean Bug cboky

YnnotHexue

PucyHok 4.5 — NMpu6op B kopnyce LLI2, ycTaHOBNEHHbIN B WUT TONWMUHON 3 MM

5 MNMopknroyeHne

5.1 PekomeHaauuu no noaKnO4YeHUIo

[ns obecnevyeHns HaOEXHOCTU 3MEKTPUYECKUX COEAMHEHUI PEKOMEHAYETCA UCMONb30BaTb MELHbIE
MHOTOXWMbHblE Kabenu, KOHLbl KOTOPbIX nepep MOAKMYEHUEM criedyeT TwaTenbHO 3a4uCTUTb,
3anyguTb UM UCMNonb3oBaTb KabenbHble HAKOHEYHWMKW. 3a4uMcTKy Xun kabenen Heobxogumo
BbIMOMHSATE C TakMM pacyeToM, YTOObl MX OrofEeHHble KOHLbI MOCre MOAKIYEHUss K npubopy He
BbICTyNanu 3a npeaenbl knemMMmHuka. CedeHue xun kabenen 4OmkHO ObITb He Gonee 1 MM2.
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O6wme TpeboBaHUS K IMHUAM COEQUHEHWI:
« [pu npoknagke kabenew crnegyeT BblAENUTb MMHUM CBA3MW, coeauHsowmne npubop ¢ 4aTynkomMm,
B CaMOCTOSITENbHYI TPAcCy (MM HECKOMbKO Tpacc), pacnonarasi ee (Unv ux) oTaenbHo ot
cunoBbIxX kabenew, a Takke OT kabenen, co3aaroLLmMX BbICOKOYACTOTHBIE U UMMYTbCHbIE MOMEXU.
* [1ns 3aWmnThl BXO4OB Npubopa OT BMSIHUS MPOMBbILLNIEHHbIX 3M1eKTPOMarHUTHbIX MOMEX JIMHUK
CBSI31 Npubopa C AaTYMKOM CrieayeT 3KpaHMpoBaTh. B kauecTBe 3kpaHOB MOryT ObITb
MCMOMb30BaHbl Kak cneuunanbHble kabenu ¢ aKpaHUPYHLWMMK ONNETKaMu, Tak U 3a3eMIEHHbIE
cTanbHble TpyObl Noaxoasilero anameTpa. JkpaHbl kabenew ¢ 3KpaHMpyLWUMK onneTkamm
cneayeT NOAKMIUYNUTL K KOHTaKTY PyHKLMOHanbHoro 3asemnenus (FE) B Wwute ynpaeneHus.
» Cnepnyert ycTtaHaBnvBaTh (OUNLTPbI CETEBLIX MOMEX B NIMHUAX NUTaHus npubopa.
» Cnepgyert ycTaHaBnMBaTh Mckporacsime ounsTpbl B IMHUAX KOMMYTaL/Mn CUIIOBOrO
obopynoBaHus.
Mpn mMoHTaxe cucTembl, B KOTOpow paboTtaer npubop, crnegyeT yduTbiBaTb NpaBuna OpraHusaumm
3(hPEKTUBHOrO 3a3eMNeHNs:
* BCE 3a3eMMaioLLune NMHUM NPoKaabiBaTh MO CXeMe «3Be3fay, obecneumBas XOpOLUMIN KOHTaKT
C 3a3eMIsieMbIM 3NIEMEHTOM;
* BCe 3a3eMnsoLWme Lenm AOMmKHbI ObITb BbINOMHEHbI MPOBOAAMM KaK MOXHO GONbLUErO CEYEHUS;
* 3anpetLyaercs o6beanHATb knemmy npubopa ¢ mapkmposkon «ObLias» 1 3a3eMnsatoLme NMHUK.

5.2 MNopspok noaknoYeHns

ONACHOCTb
Mocne pacnakoBku npubopa cneayet ybeamTbes, YTO Npy TPaHCMOPTUPOBKE NPUBOpP He Bbin
NOBPEXAEH.
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Ecnn npubop Haxoguncs anutenbHoe Bpemsi npu Temnepartype Huxe MuHyc 20° C, To nepen
BKIIIOYEHWEM W Havarnom paboT HeobXoAuMO BbiAepXaTb €ro B MOMELLEHUUM C TemrnepaTypowu,
COOTBETCTBYIOLLEN paboyemy ananasoHy, B TedyeHne He MeHee 30 MUHYT.
[ns nogkntoveHus npubopa cnegyeT BbINOMHUTL AeNCTBUS:
1. MopaxniounTb NPMBOP K UCTOMHUKY NUTAHWSI.
BHUMAHUE

Mepen nogaven nuTaHusa Ha NpMbop crneayeT NPOBEPUTL NPABUIBHOCTb NOAKMIOYEHUST
HanpsXkeHUs MMTaHUS U ero YPOBEHb.

2. MoaKnoYnTb NIMHUK CBSA3UN «NPUBOP — AATYUKU» K NEPBUYHBIM NpeobpasoBaTensm 1 Bxogam
npubopa.

3. Mopatb nuTaHWe Ha npubop.

4. BbINonHUTb HacTpoiky npubopa.

5. MNpown3BecTn TeCTOBbIN 3anyck NporpaMmbl Npudopa, YTobbl y6eanTbest B KOPPEKTHOCTU
HaCTpOeK.

6. CHATb NUTaHwue.

7. MoaknounTb NNHUK CBSI3W «NPUBOP — Harpy3ka» K UCNOMHUTENbHBIM MeXaHn3maM 1 BbIXOAaM
npubopa.

5.3 HasHayeHMe KOHTAKTOB KNIeMMHMKa

BUWHTOBbIE KNEMMHUMKM Y NPUOOPOB LLMTOBOIO UCMOSTHEHWUSI HAXOAATCS HA 3afHeW CTEHKe, y NpubopoBs
HaCTEHHOT0 WCMOSIHEHUSI — BHYTPW npubopa. Ha3HauyeHWe KOHTaKTOB KNeMMHUKa NpeacTaBneHo Ha
pucyHke 5.1.
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PucyHok 5.1 — Ha3sHauyeHMe KOHTaKTOB KNeMMHUKa

5.4 MopknioyeHMe KOMMYTALMOHHbIX YCTPOUCTB U AaTUYMKOB

BHMMAHUE
Ha Bxogbl (koHTakTbl 9 — 12 kneMmMHKKa) Nnpnbopa He JonyckaeTcs nojaya HanpshkeHUst BHe
nvanasoHa ot 0 4o 24 B.

NPUMEYAHUE

[na nuTaHns KOMMYTaUMOHHBIX YCTPOMCTB M AATYNKOB Ha BUHTOBOW KIEMMHWK npubopa
BbIBEIEHO BXOAHOE nuTatoLlee HanpsixeHne (KoHTakT 13 knemmHuka). Ecnv notpebnsemas
MOLLIHOCTb BXOAHbIX YCTPOWMCTB MPEBbILLAET HAarpy304HYH CMOCOBHOCTb BHYTPEHHETO
UCTOYHUKa NUTaHns npubopa (24 B), To Ans opraHn3aummn nuTaHus Takux YCTPOWCTB credyet
nogkntountb BUNM ¢ BbIxogHbIM HanpsixkeHem oT 12 o 34 B (pekomeHayetcs — 24 B).

CxeMbl NoAKIOYEHNS KO BXOAY Npubopa KOMMYTaLMOHHBIX YCTPOWCTB NPUBEAEHbI HAa pUCyHKe 5.2.
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PucyHok 5.2 — NogknioyeHne KOMMYTaLMOHHbIX YCTPOMCTB: 1) npu pa6oTe ycTpoicTBa oT BUM;
2) npu paboTe ycTponcTBa OT BHYTPEHHEro UCTOYHUKA NUTaHUS

CxeMbl NOAKIIOYEHUS K I'Ipl/l60py NacCUBHbIX OATYMKOB, MMEKLWNX Ha BbIXOo4e TPAH3UCTOP n-p-n-tuna
C OTKPbITbIM KONEKTOPHbLIM BbIXOA40M, NpuBeAeHbl Ha PUCYHKe 5.3.
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PucyHok 5.3 — NogkntoyeHne NnaccMBHbIX 4aTYUKOB € N-p-n-Bbixogom: 1) npu paboTte AaTymnka
ot BUM; 2) npu pa6oTe aatuymnka oT BHyTPEHHEro MCTOYHMKA NUTaHus

5.5 NopkntoyeHune Harpysku K BY

Mpubop mMoxeT nmeTb ncnonHeHns 6e3 BY, ¢ ogHnm BY (aHanoroebiM 6o ANCKPETHBLIM) UMK C ABYMS
BY, 04HO 13 KOTOpbIX aHanorosoe, a BTOPOe — ANCKPETHOE.
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BHUMAHUE
Bce BY nmetoT ranbBaHNYeCcKyt0 pa3Bsi3Ky OT CXeMbl npubopa.

[Ons nutaHns BY BO3MOXHO WCMOMb30BaHWE BHYTPEHHEro MWCTOYHUKa nutaHua 24 B, koTopbin
3a0€eMCTBYETCSA ANs NUTaHNS aKTUBHbIX ATYNKOB.

5.5.1 AHanoroBble BY

BY ananorosoro Tuna mMoxet 6biTb BbinonHeHo B Buae LIAM «napametp-Tok» (Tun W) nnun «napametp-
HanpsbkeHve» (Tun Y).

[na HopmanbHoM pabotbl npubopoB ¢ BY tuna W nutanme LIAM gomkHO ocyLlecTBNATbCS OT
HE3aBMCUMOIO WCTOYHMKA MOCTOSIHHOTO TOKa, OGecneuymBalollero ranbBaHUYECKYld pa3BA3Ky
3MNEKTPUYECKON CXEMbI NPMBOpPa U «NOAKIOHAEMbIX MEXAHWU3MOBY. HarnpsbkeHne UCToYHUKa NUTaHUs
paccuuTbiBaeTcs No hopmMynam:

UI/II'IMMH < UI/II'I < UI/II'ImaKc

Unnumn = 7,5 + Iyanmake X Ruarp
Unnvake = Unnmnn + 2,5

rae Uyn — HanpsbkeHne UCTOYHMKA NUTanus, B;

Unnmus — MUHUMArnbHO JONYCTUMOE HaMpsPKEHWE UCTOYHMKa NUTaHus, B;
Unnmake — MakcvmarnbHO JONYyCTUMOE HanpsiXeHUe NCTOYHMKA nuTaHus, B;
luAnmake — MakcuManbHbI BbixogHou Tok LIAT, MA;

Ruarp — conpoTuenenune Harpysku LLAT, kOm.
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BHMMAHUE

3HaueHune Uyn 4OMKHO BXOAMTL B AONYCTUMbIV Anana3oH HanpshkeHusi nutaHmns — ot 10
no 36 B.

Ecnu no kakoin-nnbo npuymHe HanpshkeHve UCToYHUKa NuTaHus LIAM npeBbillaeT pacyeTHoe 3HaveHne
Uunmake, TO noOcrnefoBaTenbHO C  HArpy3kol criedyer BKIOYUTb  OFPaHUYMTENbHBLIA  Pe3nCTop,
COMNPOTMBREHME KOTOPOrO PaCCYUTLIBAETCS MO hopMynam:

ROI'p.MMH < R@rp.HOM. < ROI’p.MaKC

Unn — Unnvake

R, =
orp-ma ILIAI'ImaKc

Unn — Unrimmn

Rorp.MaKc = ILI,AI'I e
mak

rae Rorp.nom. — HOMUHaNbHOE 3HaYeHWE OrpaHNYUTENbHOTO pe3nctopa, KOwm;

Rorp.mun — MUHMManNbHO OMNYCTUMOE 3Ha4YeHWe orpaHnymMTenbHOro pesnctopa, KOwm;
Rorp.make — MakCMarnbHO AOMYCTUMOE 3HaYeHNe OrpaHNYnTENBLHOTO peanctopa, KOwm;
lyuAnmake — MakcUManbHbIv BbIxogHou Tok LIAT, MA;

Uun — HanpsikeHne NCTOYHMKA, NPUMEHEHHOro ans nutanuns LIAM, B.

Mpumep coepmnHeHus LIAT «napamMeTp-TOK» C MCTOYHUKOM MUTaHUS U Harpy3kow NpeacTaBneH Ha
pucyHke 5.4.
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PucyHok 5.4 — Cxema nogkntoveHus BY tuna U

Mpumep nogkntoveHns BY tvna Y npeacrtaeneH Ha pucyHke 5.5.

2 +Un
|

~

LAN

-Uobuy
RH = 2 kOm

PucyHok 5.5 — Cxema nogkntoveHus BY tuna Y

BHUMAHUE
ConpoTuBneHue Harpy3ku Ry, nogkntovaemoii k LIAT, gomkHo 6biTb He MeHee 2 KOM.
HanpspkeHne nctouHmka nutadns BY gomkHo 6biTb He 6onee 30 B.
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5.5.2 AuckpetHoe BY

[unckpeTHoe BY BbinonHsAeTcs B BuAe anekTpomarHutHoro pene (tun P) (cM. pucyHok 5.6). daHHoe BY
ncnonb3yeTcs Ansi yNpaBneHWs Harpy3kow (BKMIOYEHUS/BbIKMIOYEHMS) HEMOCPEACTBEHHO UNu Yepes
Gonee MoLLHbIE YPaBnsioLLMe SNEMEHTbI, TaKMe Kak nyckaTenu, TBEpAOTENbHbIE pene.

McnonHutenbHoe

—

]

J_ YCTpOiAcTBO 1 #ZN
6
7 & (aza
8 N [Menomuensioe
YCTPONCTBO 2

PucyHok 5.6 — Cxema noakntoyeHus Harpy3ku k BY tuna P

6 dkcnnyaTtauus
6.1 MpuHUMN pa6oThbl

dyHKUMOHanNbHas cxema npubopa npveegeHa Ha pucyHke 6.1.
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CueTHblii [ Bxop 1.2—
BXop, Bxop 1.1 —

Wupukaums

HHBEBBH

0Oo0O0O0O
-4 M C BbiX

Ynpaenenue

TXO01

Bxop, cyeTumKa [ Bxop 2.2 —
HapaboTku Bxop 2.1

AC (90 — 264) B/ DC (20 — 34) B

Y

wm DC (10,5 -30) B

PucyHok 6.1 — ®yHKuMOHanbLHasA cxema npuéopa

T l DC (10 - 36) B
. ~EL
“|  Bnok undposoii
) | 06paGoTku curHanos }"l\/_ BY?2
s i::l; | > il aMcKpeTHoe >
Curvan nponan.aumlT 4 T
BHyTpeHHMi o | RS-4 > A
MCTOYHUK > RS-485 B
nuTaHus +24 B, 50 MA_

Mpubop nmeeT ABa ANCKPETHbIX 8x00a ANA MOAKMIOYEHNA AATYMKOB (CYETHLIN U cyeTa HapaboTku).
K Bxogam npnbopa mMoryT 6bITb MOAKIOYEHbI:
* AaTUYMKU, MEIOLLME Ha BbIXOAE TPaH3UCTOP N-p-N-TUMa C OTKPbITbIM KOMNMEKTOPHbLIM BbIXOAOM;

¢ AaTyuKK, nMerLlne Bbixoa Tnuna «CyXOVI KOHTaKT» (I'epKOHbI).

Ha cuyeTHbI Bxoa npubopa nocTynatT UMMYNbChl C AaTymka, KOHTPONMPYIOLLETO OAHY UMW HECKOIIbKO

METOK Ha Bany aAsuratens.
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YpoBHM BXOAHbIX CUrHamnoB npeobpasyotcsa u obpabaTbiBaloTcs B ycmpolicmee coasiacogaHusl,
nocre Yero NocTynarT Ha 6710k yughpoeoli obpabomku, roe NPOUCXOONT:

* unbTpauLMsa BXOAHbBIX CUTHAmNOB;

* N3MEpEeHNe MTHOBEHHOTO 3Ha4YeHNs YacTOThl BPaLLleHVs Bana;

* U3MepeHVe BpeMeHn HapaboTku Ha Bxoge «CyeT HapaboTkmy;

* NepeBof, N3MePEHHbIX 3HaYEHUI B pearnbHble huanyeckne BenMUmHbl;

* MacLTabupoBaHue 3Ha4YeHUIN Nepes 1x BbiIBOAOM Ha LIU;

* hopMmpoBaHMe cUrHanos yrnpasneHus BY B COOTBETCTBUM C 3aaHHbIM anropuTMoM.
NPUMEYAHUE
MpeobpaszoBaHue «napameTp-Tok/HanpPsXXeHne» OCYyLLECTBNSIETCA NPV NOMOLLM BCTPOEHHOTO

B BY gecsitupaspsgHoro LIAT. MNMonyyeHHble nocne npeobpas3oBaHns CUrHarnbl MOryT
“cnonb3oBaThCs AN perncTpauum napameTpos.

Brok ynpaeneHusi BkrovaeT B cebsl KHOMKW A4St BBOAa NapameTpoB U yrnpasneHus paboTton npubopa.

Brok uHOuKayuu CnyxuTt Ans oTobpaxeHns pesynsTaToB U3MEPEHUs UM NapameTpoB HaCTPOWKM
npubopa Ha LI u cocTtosiHuin npubopa ¢ nomMoLLbio CBETOANOO0B.

BHympeHHuﬂ UCMOYHUK numaHusi B 3aBUCUMOCTU OT MUCMONHEHUA an60pa (C nepemMeHHbIM unu
NOCTOAHHbBIM I'IVITaHVIeM) ocyuwlecTender npeoGpasoBaHme nnTarLlero HanpsXXeHna ana Bcex 6nokoB
an60pa n doopMMpyeT curHan, CBM,EleTeJ'IbCTByIOLIJ,MVI 0 nponagaHuy HanpskeHnst NuTaHus. Takke oH
bopMUpyeT NOCTOSAHHOE HanpshkeHne ANa NMTaHWUa AaTYNKOB, NOAKIYaeMbIX K BXoAaM npvl6opa.

C nomoublo MHTepdenca RS-485 ocyllectensieTcs cBsi3b npubopa ¢ K, 4yTo gaeT BO3MOXHOCTb
3agaBaTb M pedakTMpoBaTb KOHGUrypaumio npubopa, KOHTPONMMpOBaTb ero TeKyllee COCTosiHue
1 NnokasaHus.
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6.2 YnpaBneHue U MHAUKauumA
Ha nvueson naHenun npmbopa pacnonoxeHbl 3NeMeHTbl HAVKAUUWM 1 yrnpaBneHust (CM. pucyHku 6.2
u6.3):

* CEMVCErMEHTHbIN LecTUpa3psaaHbin LIV kpacHoro ceBeyeHnst — cm. mabnuyy 6.7;

* NATb CBETOANOA0B — CM. mabnuyy 6.2;

* YyeTblpe KHOMKN — cM. mabnuyy 6.3.

TAXOMETP

o0 000
o = < i

TAXOMETP

B o € o

\ 4 M
e o o
TX01 GIED @01
PucyHok 6.2 — IluueBas naHenb npubopa PucyHok 6.3 — JluueBas naHenb npu6opa
ANA Kopnyca HacTeHHoro H kpenneHus AN Kopnyca wuToBoro L2 kpennexHus
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Tabnuua 6

.1 — HasHauyeHue LU

Pexum
akcnnyara-
I-I.Vl‘l,/l OTo6paxaemas nHcopmaumsa YacTtoTta oGHOBReHus
npubopa
TekylLiee 3Ha4YeHne YacToTbl CrefoBaHus <6c
Taxomerp | “MMYNIbCOB, MonyyeHHoe nocne unbTpaummn (paBHO ANWUTENLHOCTM BPEMEHHOTO MHTepBana
P ln ycpenHeHus, ¢ y4eToM MacluTabupoBaHus MexXay nepegHMmU opoHTaMm UMMYIbLCOB
Ha n3mMepuTenbLHOM BXxoae npubopa Ha n3MepuTenbLHOM Bxoae npubopa)
NPUMEYAHUE

Ecnu vacTtota cnegoBaHust uMnynbcoB MeHblue 0,2 'L unmn NCTOYHUK UMMYNbCOB NponaaaeT, To Ha LY B
TeyeHue 6 CekyH[ BbICBEUMBAETCS NocrneaHee M3MepeHHoe 3HadeHue, nocre vero GyaeT 3aceBeyeH 0.
Ecnu yacTota cnefjoBaHusi UMNynbCOB NPEBbLILLAET MaKCMMaribHOE 3HAYEHWE C MONMOXUTENBbHBIM
ponyckom B 2 % (FrEQ x 1,02), To Ha LI/ B TeyeHune 6 cekyHa oTobpaxaeTca nocrneaHee naMepeHHoe
3HayeHue, Nnocre Yero MUraeT 3HaveHve, 3anncaHHoe B napameTpe FrEQ.

CyeTunk
HapaboTku

Bpemsi HapaboTku

1c

HacTtpovika

HasBaHue u 3Ha4YeHne napametpa

Tabnuua 6.2 — HasHayeHue cBeTOQUOAOB

3HayeHue
CBeTtoguoa CocTtosiHue
Pexum TaxomeTtpa | PeXum cueTymka HapaboTku
cBeTuTCs Bepnercs naMepeHne BpeMeHn HapaboTkm
" _ [nana3oH BpemeHu Hapabotku (OA0A.
Y cBeTuTCA Macuwitab oto6paxeHus — 06/uac UY) — ot 10000 4 0 9999 cyTok 23
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MpopomxeHue Tabnuubi 6.2

3HayeHue
CBeTtoauon CocTtosiHue
Pexum TaxomeTpa Pexum cyeTymnka HapaboTku
* [lnana3oH BpemeHn HapaboTtkm (H44YY.
M cBeTUTCH MacwTab otobpaxeHns — 06/MUH MM) — ot 100 4 20 9999 4 59 MuH
* _ [Nnana3oH BpemeHun HapaboTkm (HY.
C cBeTuTcs MacwTab otobpaxeHus — ob/c MM.CC)— o7 0 ¢ 70 99 4 59 muH 59 ¢
NPUMEYAHMUE

* B pexxume USER 3T1v cBeTOAMOAbI HE CBETATCS.

» iuckpetHoe BY BKMOYEHO COrnacHo BbIGPaHHOW Noruke.
BbIX cBeTuTCH * Ha Bxog aHanorosoro BY BbiaaeTcsi LM(PPOBOM CUrHamn, COOTBETCTBYHOLLNIA
MaKkcMMaribHOMY 3HaYEeHUIo ToKa/HanpsXkeHus
NPUMEYAHME

[ns npubopos ¢ AByMs BY (AMCKPETHBLIM 1 aHANoroBbIM) CBETOAMO/, 3aCBE4YMBAETCA B COOTBETCTBUN
C norukow paboTbl AnckpeTHoro BY.

Ta6bnuua 6.3 — HasHa4yeHue KHONOK

Knonka Pexum akcnnyaTtauum HasHaverwe
Hon npu6opa Ha1eHun
Pa6ota Mepexon B pexunM HaCTPONKM
o Mepexon K peAakTMpoBaHUIo 3Ha4YeHVsi napameTpa rnocrie ero
HacTpoiika Bblgopaﬂ peaaktp p p
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MpopomxeHue Tabnuubl 6.3

Konk Pexxum akcnnyaTtauum HasHauenm

onka npuopa a3HayeHue

A Mepexon npubopa Ha MHAVKaLMIO 3HAYEHWIA CHeTYMKa

A Pa6ota A
HapaboTku (yaepxaHue )

Hacrpoiika « BBOA naponsi Anst U3BMeHeHWst HacTpoek (ecnu oH He 0).
* [pocMOTp 3HaYeHNss NapameTpoB 1 MX peAakTMpoBaHue
Bbi60op peaakTpyemoit Lndpbl Npy U3BMEHEHWUN 3HAYEHNS

< DA

Hactpoiika napameTpa 1 BBOAE Naporsis (UCMonb3yeTcs ¢ KHonkamm "

)

6.3 BknioyeHue un pabora

Mpnbop BeINONHAET cneayoLmne PyHKUMK:

* PyHKUMS TaXOMeTpa;

* byHKUMA cHeTUMKa HapaboTku.
MocTynatowme Ha CYeTHbIM BXOA npubopa curHanel nogsepratoTca  unstpaumn. dunstp
XapaKkTepusyeTcst MMHUMaIbHON AOMYyCTUMOW ANMHON MMMyrbca M nay3bl — napameTp minlmp (B MKC).

Bce wmnynbcbl M nay3bl MeHbLUe YKa3aHHOW ANUTENbHOCTM BOCMPUHMMAKOTCH Kak Apebesr
1N UITHOPUPYIOTCS.

PekoMeHaoBaHHOe 3Ha4yeHwe Ansa 3Toro napameTpa paccunTbIBaeTCs Tak:

1 1
minImp = (= x

——— ) x 10°
4 ;‘[ﬂ,f[;FT\‘f(]RFCl€> x 10
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rae MaxFreqRele — makcumanbHas Yactorta (o 100 'u) nepeknioyeHns pene Tuna «Cyxom KOHTaKT».
Mpu BxogHbix YacTtotax 6onee 100 'y cnegyet yctaHaenmeaTtb minlmp = 10 MkC.
MpuHUMN paboTbl 3TOro NapameTpa NpeAcTaBreH Ha PucyHKke 6.4:

* 1: ANUTENbLHOCTbL UMNYNbCa U ANUTENBHOCTL Nay3bl Gonblue minlmp — curHan nponyckaeTcst
CUCTEMOM 3alUmnThl OT Apebesra;

* 2: ANUTENBHOCTb UMMYIbCa MeHbLLE minlmp — curHan He NPonyckaeTcst CUCTEMON 3aLLUTI
oT apebesra;

* 3: anuTenbHOCTb UMMyrnbca 6onblue minlmp, HO ANMTENBHOCTL Nay3bl MeHbLLe minlmp — curHan
He NponyckaeTcs CMCTEMON 3aLmThl OT Apebesra.

PucyHok 6.4 — Pa6ota napameTpa minimp
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6.3.1 ®yHKUuMA TaxomeTpa
Mpw BbINONHEHUN PYHKUMKM TaxomeTpa npudop:

* IPOV3BOANT U3MEPEHNE MIHOBEHHOIO 3HAYEHUS ANMTENBHOCTU MHTEPBAroB BpeMeHn T Mexay
nepeaHUMM UNn 3agHUMKU (POHTaMM (B C);

¢ BblHUCIIAET BENUYUHY N/T, rae N — BenuuuHa, onpegenaeMas pasmMepHoCTbio 0T06pa>KeHVIF|
VI3MBp$|BMOI7I BENNYUHDbI,

* BbIBOAUT HAa MHAMKALMIO NOSyYEeHHOE 3HaYeHME C y4eTOM ko3ahmumeHTa MacluTabupoBaHus.

MHTepBan namepeHuin Taxometpa 3agaercs napametpom dttA B:

*06/c (N=1);

* 06/MuH (N = 60);

» 06/vac (N = 3600);

» HacTpauBaeMbix BennunHax (N = F x 10-FdP, rge F n FdP — nameHsiemble napametpbl).
Ecnn F x 10-FdP < 1, BennumHbl, 3asucawume ot dttA (FrEQ, UdAC, dPro, LOR, HIR, UdO, dU), moryT
UMeTb 3HaveHue MeHblie 1 (Hanpumep, 0,25) n oTobpaxaTtbes Ha LM kak 0. 31O npowmcxoaumr,

MOCKOSIbKY OTOoBpakeHuWe OpPOoBGHLIX BenuuuH He nopdepxusaercs. Ho B pa6ote npubopa 6yayTt
MCMOMb30BaHbl BEMWUMHBI C POBHOI YaCTbHo.

3HaveHne dttA BnuseT Ha BepxHWe W HwKHME rpaHuubl napametpa FrEQ. To ecTb npoucxoguT
nepecyeT rpaHunL, B COOTBETCTBUM € KoadhdumumeHTom N. Hanpumep, 3HavyeHuns napametpa FrEQ nexart
B AnanasoHe [1; 2500]. Mpwu koadpdpmumerTe N = 60 rpaHuubl napameTtpa FrEQ 6yayT cneayowmmu:

* HWXKHASA rpaHmua: 1 x 60 = 60;
* BepxHssa rpaHuua: 2500 x 60 = 150000.

PesynbraTthl nogcyeta otobpaxatotca Ha L. EgvHuubl mamepeHusi BbluMcneHun oTobpaxarTcs
B BMAE 3aCBETKU €ANHUYHBIX MHAUKaTOPOB (NoapobHee cm. mabnuyy 6.2).
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NMPUMEYAHUE

1. OkpyrneHve pe3ynsraTtoB UsMepeHUsi NPOU3BOAMTCS CTaHAAPTHBIM MaTeMaTUYeCKNM
ob6pa3zom, B 6onbLUyto cTOpoHy. To ecTb ecnu B OKpyrrisieMoM paspsige uudpa 6onee
Unv paBHa 5, To B cneayoLmnii pa3psa nepeHocuTes eavHnua. Ecnv nsmeperHas
BenuumnHa nexut B npegenax 0,2...0,5 'y BkntountensHo, To no ModBus nepegaetca
3HayeHne 1 — Ana MHAVKaUWMY Hanuuusa curHana.

2. Ecnn paspsgHocTu LIW He xBaTaeT ans oTobpakeHns BbIBpaHHOro KonnyecTsa
pa3ps40B nocne 3anaToun, Npubop aBToMaTUYeCKW CABUrAET YMCMO BNPaBo.

[na crnaxvBaHua curHana B npubope npuMeHseTCs (UNBTP CKOMb3SALWEro CpeaHero BOCbMOTo
nopsigka. Mapametp MAV. L onpepensieT MMHMManbHoe BpeMsi (B CekyHAax) HanomnHeHusi 6ydepa
dunetpa. [JobasneHne HOBOro 3HaveHus B Gydep OyaeT npomsBeneHo He paHblie MAV.L/8 cekyHa.
Mpy BXOAHBIX 4acTOTax, MEHbLUE NN paBHbIX 8/AAu.L, BPEMS YCTaHOBMNEHWSI BXOAHOMO curHana Ha L
MOXeT ObITb 6onbe MAV.L. o ymonyaHuio AaHHbIA OUNBTP BKIIOYEH.

6.3.2 DyHKLUMA cyeTYnKa HapaboTKn
Mpy HanMuuM ypoBHS «IOrMYeckor eauHuubl» Ha Bxode «CueT HapaboTku» npubop BeaeT noacyer

BpemeHu paboTbl. Korga npubop BbINOMHAET hyHKLMIO CHETYMKA HAapaboTku, 3acBeYeH CBeToamuo N

Yto6bl Ha LI/ oToBpasunock Tekyllee 3HaYeHne HapaboTku, crielyeT HaxaTb U yaepXuBaTb KHOMKY (a]
Ecnu oTnycTnTb 3Ty KHOMKY, NPpUBOpP BO3BpaLLaeTCs K MHAMKaLMK NoKa3aHuii TaxoMeTpa.

N3mepeHHoe 3HayeHue HapaboTku oTobpaxaetrcsa Ha LI (nogpobHee cm. mabnuyy 6.1). Mpu
NpeBbILIEHNN TeKyllero AvanasoHa npubop aBTOMaTUYeCKW yCTaHaBNMBAET CrefyLMii AnanasoH
oTobpaxeHusi pe3ynsTatoB uamepeHusi. [pepenbHoe 3HadYeHMe BpeMeHu HapaboTku npuHuMaeT
3Ha4eHuna ot 1 ¢ 8o 9999 cytok 23 u.
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[Ons npubopoB ¢ AucKkpeTHbiM BY BO3MOXHO 3agaBaTb npedenbHOe 3HayeHusi BpeMeHuW HapaboTku
(cm. pasder 7.3), N0 JOCTMXKEHUIN KOTOPOrO MPOUCXOAUT BKIoYeHne BY.

7 HacTtpowuka

7.1 NocnepoBaTeNbHOCTb HACTPOMKN

Hactpoiika npubopa npegHasHayeHa [Ans  3agaHus M 3anuc  paBouux  napameTpoB
B 9HEProHe3aBMCUMYI0 NamsTb npuéopa.

[ns Bxoda B peXXMM HAaCTPOWKU CreayeT HaxaTb U YAEePXKUBaTb He MeHee 2 CeKyH[, KHOMKY b

C NomoLLibIO KHOMOK , n ¥ HyxxHO BBECTU Naporb, Nocre Yero nocregoBaTenbHo Haxats & un (.
Ecnv naponb 0 (No ymonyaHuio) — HaxaTb [«
NMPUMEYAHUE
Ecnu 3abbinv ceoi naporsib, BOWTY B PEXUM HACTPOEK MOXHO C nomoLLbto naposnsi 1098!
[anbHenwwee n3aMeHeHne naponst AOCTYMNHO TOMbKO Mo cetn RS-485.
B cnyyae, ecnu B Te4eHME 2 MUHYT HE NMPOU3BOAUTCSI ONepaunii C KHONMKaMu:

* NpY peaakTMpoBaHuM napameTpa — Npubop aBToMaTUYECKU BOCCTAHABNMBAET €70 3Ha4YeHne
1 BO3BPALLAETCS B PEXMM NPOCMOTPa NapameTpoB;

* PV HaCTpoiike NapameTpa — NpUGOp aBTOMAaTUYECKV BO3BPaLLAETCs B PEXMM TaxoMeTpa.

MapameTpbl HACTPOMKM Npubopa 1 BO3MOXHbIE 3HAYEHWS KaXO0ro 13 NapaMeTpoB NpeacTaBneHbl Ha
pucyHkax 7.1 — 7.4 v B [punoxeHuu A .
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NPUMEYAHUE

[Mpu BXxoae B MeHo HacTpoek Npmbop He npekpallaet PyHKUMOHMPOBaHWE B paboyem pexvme
(MpopomkaeT BECTV N3MEPEHNEe MHTepBana BpeMeHn Mexay UMMynbcaMu, CHET BpEMEHMN
HapaboTku, ynpaenseT pabotou BY).
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PexuiM npocMoTpa napameTpos

WHTepsan namepexua
TaxomeTpa

DuUnbTp nol
TaxomeTpa

MonoxeHue AeCATUYHON
TOYKM MOKa3aHUA
TaxomeTpa

MonoxeHue AecATUYHON
TOUKI MHOXUTENS

MHoxuTens

DUNbLTP BXOAHOTO
cuUrHana TaxomeTpa

MwuHumaneHas
ANUTENLHOCTL
MMNynbCoB

Maponb

CoCTOSHUE ANCKPETHOTO
BbIXOAa

|

I

PucyHok 7.1 — MeHto «KoHdurypaums»

M

PexuM pejakTMpoBaHus iapameTpos




CocTosHMe AUCKPETHOTO
exonaNe2
Haasarive npubopa

Bepows npoLuuBi

Pexum paGorsl

BbIXOAA

M-perynstop, npamo-  M-perynsitop, 0GpaTHo- pexvm peructpatopa
[n npuGopos

3 }"l BbIXOLOM

ery

v P
e

'
|
'
|
|
'
|
J

Ycraska ansa
AHAIOTOBbLIM BLIXOAOM

NPOMOPUMOHANLHOCTH

Pexum npocMoTpa napameTpos

Huknwia npepen
pervcTpaum

BepxHui npegen
pervcpaLm

COCTOsHME aHaNorosoro
BbIXOAa MPH OTKITIOHEHHOM
ynpasnenm

— BLI6OP LWIDPLI AN MaVieHEHNS!

/115 IpyGOPOB C aHaNOTOBbIM BbIXOO!
npu oledR= |, ol =2

avavenms o0 n0Freq

Ana npu6opos
wAl - aHaveHns B ot 010 Freq

st ripwn

Pexiiv PeaakTupoBais napameTpos

0po Freq
s i

ot 0o Freq

Ha BY Bbinaetcs aHaueHve Hdfc

/U751 IpUGOPOB C aHANOTOBBIM BHIXOLOM

cueTnKa

VicTouHmk ans
VICKPETHBIM BbIXOAOM

LCFEE ]
@Al ans BBIXOZOM

PucyHok 7.2 — MeHto «KoHdurypaums» (npogomnxeHue)
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Pexum npocmoTpa napameTpos

Pexum paboTb!
(Tvin norukm)
[ZMCKPETHOTO BbIXOAA

Brokvposka cpabarbiBaHus
[MCKPETHOTO BbIXOAA

Py = ]

ynpasnexve obpatHblit npsimoi M-o6pasHasn U-obpasHas Jna npubopos,
OTKIKHYEHO rucTepesuc rmcTepesmc rorvka ] _noruka C AMCKPeTHLIM!

] 1

Il 1 BbIXOAOM|

npu el =£-R£Ho:

[WCKPETHOTO BbIxoaa

Ycraska Ans ynpaeneHns
[MCKPETHBIM BbIXOAOM
(ycTaBka komnapartopa)

Micrepesuc
Komnaparopa

YcragKa Ans ynpasneHus
[VMCKPETHBIM BbIXOAOM
no HapaboTke, AHU
(ycTaska HapaboTku, AHM)

YcragKa Ans ynpasneHus
[VICKDETHBIM BbIXOLOM

o HapaGoTke, 4Yack!
(ycTaBka HapaboTKu, Yachl)

115 npr6opoB ¢ AUCKPETHBIM BbIXOAOM |
npu oliedo> 0 :

:anasoxe ot 0 fo Freq i

[ns nprbopoB ¢ BUCKPETHBIM BbIXOLOM
npu olitdo> 0

1
|

PexuM peaakTMposaHns napameTpos

[ns npubopos ¢ AUCKPETHBIM BbIXOAOM
YCTAHOBKA 3HAYEHUst NapaMeTpa B AvanasoHe ot 0 4o 9999 npu Srel =LCFE L

PucyHok 7.3 — MeHto «KoHdurypaumsa» (npogomnxeHue)
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A e e e A e
| (K 60 a
1 [ | = BbIGOP LNPLI ANIA M3MEHEHUA /1751 IprGopOB C AUCKPETHLIM BLIXOAOM |

ro
[¥] n[A] - ycraHoska sHaueHns napametpa B Avanasoe ot 0 0 59 npu Secl =LCFEE i

YcraBka Ans ynpaBneHus
[MCKPETHBIM BbIXOLOM

110 HapaGOoTKe, MUHYTLI
(ycTaBka HapaboTK1, MUHYTbI)

YcTaBka Ans ynpasneHus
[MCKPETHBIM BbIXOZIOM

o HapaboTke, CekyHab!
(ycTaBka HapaboTKu, CekyHabl)

— BbIGOP LMCHPb! AN UIMEHEHUS /U5 npu6opos ¢ AMCKpPeTHBIM Bbixoom |
[A] - ycraHoBka 3HaueHus napameTpa B AvanasoHe ot 0 4o 59 npn Seel=LFEE

CocTOsHNE ANCKPETHOTO
BbIXO/1a NPV OTKIKOYEHHOM
ynpaeneHumn

CBpoc cyeTymka HapaboTkn

PexvM npocMoTpa napameTpos

YcraHoska
38BO/ACKUX HACTPOEK

PeXxvM peaakTupoBaHus napameTpoB

MPUMEHUTL

|
YES) :
!

[TPUMEHUTL HACTPOIIKIA [ no

PucyHok 7.4 — MeHro «KoHdurypaums» (okoH4aHue)

7.2 HacTtpouka pexuma HoCTUPOBKHU

C nomoLLbo KHOMOK HY>XHO BBECTM Naporb, NOCIe Yero nocneaoBareribHo HaxaTb
Ecnu naponb 0 (no ymonyaHmio) — Haxars (£J,
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[ns Bbixo4a U3 MEHIO B PEXMME NPOCMOTPpa NapaMeTPOB CrieflyeT HaxaTb KHOMKY

MapameTpbl tOCTMPOBKM M OTOOpaxeHne Ha LI BO3MOXHbLIX 3HAYEHUN KaXgoro M3 napameTpoB
npeacTaeneHbl Ha pucyHke 7.5.

1 1
1
[
o
1 1
1
1

— BbIOOP UMdpbI ANS U3MEHEHUS
yCTaHOBKa 3Ha4eHus napametpa ot -1000 go 1000 :

CMELLIEHNE HUXKHEW TPaHuLIbI
TOKOBOrO BbIXOAA

1
1
Al |#
]
1

i
CMelLLeHWe BEepXHEil rpaHuLb! | ' HAFE o | 1 [«] - BbIGOP LMPLI ANA M3MEHeHNs ]
TOKOBOTO BbIXOAA 1 [A] - ycraHoBKa 3Ha4eHus napameTpa ot -1000 Ao 1000

|
i

™ | |

] 1 N

PUMEHITL HACTPOIKMA RPPLY : I - anMe:;:b anMG:MET; H

el s |

P 0

PucyHok 7.5 — MeHio «lOcTupoBka»

NPUMEYAHUE
[ns npoBefeHWs OCTUPOBKU 3HaYeHne napameTpa oUtdAC fomkHO GbiTe OTNNYHBIM OT 0.



7.3 HacTtpouka pabotbl BY

OuckpeTtHoe BY npubopa (Tmna P) ¢yHKUMOHMpYET Kak YCTPOWCTBO CpaBHEHWs (KoMnapaTtop).
BxoaHOW BENMYNHOWM YCTPONCTBA CPaBHEHUS CryXaT:

* pe3ynbTaT n3mepeHus Taxometpa (SrcC = tACHo) — BbIGop pexvma ynpasneHust
ocyLecTBRseTcs ¢ nomoLpblo napameTtpa oUtdo;

* UI3MepeHHoe 3HayeHne BpemeHu HapaboTku (SrcC = LiFE_T) — BkntoyeHue BY npoucxogut npu
OOCTVDKEHUW 3a4aHHOW YCTaBKM ANS yNpaBrneHust AMCKPETHbIM BbIXOAoM no HapaboTtke UdAY,
UHour, UMin, USEc.

Mpw BkmtoveHnn BY ceetoanon BbIX 3aceBeunsaetcs.
Bo3moxHa paboTta cornacHo ogHOMY M3 CNeayHoLLMX TUMOB NOMMKK (CM. pUcCyHKU 7.6 u 7.7):

* 06patHbIi ructepesuc (oUtdo = 1) — BY BkntovaeTcsi npu 3HaveHusix Frek > (U+A)
1 BbIKINoYaeTcst Npuy 3HaveHusix Frek < (U-A);

* npsmon ructepesunc (oUtdo = 2) — BY BkntoyaeTcst npu 3HaveHusix Frek < (U-A) n BbiknovaeTcs
npu 3HadveHnax Frek > (U+A);

* [1-o06pasHas noruka (oUtdo = 3) — BY Bkntoyaetcs npu 3HaveHusx (U-A) < Frek < (U+A);

» U-o6pasHas norvka (oUtdo = 4) — BY Bkntoyaetcsi npu 3HaveHusx Frek < (U-A) n
Frek > (U+A).
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Frex A

U+A

u

U-A

CocTosiHMe BY

Bk

OTKn.

|

A | oltdo=2 '

Otkn.

t

PucyHok 7.6 — Tunbi noruku (o6paTHbIN U NPAMON rMcTepes3nc)
npwu pabote BY B kauecTBe KOMnapaTtopa
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Frex A

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

u

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

CocTosiHMe BY

Bk

OTKn.

|

A ! : olltdo=Y | '
Bkn. ‘
Otkn. | | I

PucyHok 7.7 — Tunbi noruku (M- u U-o6pa3sHasn) npu paboTte BY B kauecTBe kKomnapaTtopa

t
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NMPUMEYAHUE

1. Mpwm M- nnn U-o6pasHon noruke Anst nogasneHvsa apebesra npy nepeknioyeHnsax
CyLLeCTBYeT AOMNONHUTENbHbIA rMcTepeanc cpabaTbiBaHns 5 % oT AnanasoHa Mexay
rpanvuamu (2A) (cm. pucyHok 7.7).

2. lMpwu vacToTe cnegoBaHya UMNYNbLCOB Ha cHeTHOM Bxoae bonee FrEQ, Ha BY
yCTaHaBMMBAETCA 3Ha4YeHNe, paBHOe 3Ha4YeHuto, paccumTaHHomy ans FrEQ.

PekomeHpgauum no Hactponke BY cnegytowme:
« yctaHoBuTb oFFdo = 0 n oUtdo = 0;

* yka3aTb 3Ha4YeHusi B Udo n dU. PekomengoBaHo, 4To6bl Udo, dU, BEPXHAS U HUXKHASI FpaHnLbl
He Bbixoaunu 3a npegensl 0 u FrEQ;

* yCTaHOBUTb xenaemyto norvky BY (oUtdo).

YnpaBneHue paboton pguckpetHoro BY otkniouvaetcs npu oUtdo = 0. CoctosHue BY 3apaetcs
c nomoLbio napameTtpa oFFdo.

AHanoroBoe BY npubopa (tTvnoe W, ¥Y) dyHkumnoHnpyet B kavecTBe [M-perynsitopa u perucrparopa.
Pexum pabotbl aHanorosoro BY ycraHaBnveaeTcs ¢ nomolubio napamerpa oUtdAC.

Mpu pabote BY B kavectBe M-perynaropa NnpoucxoamT CpaBHEHUE TEKYLLEro 3Ha4YeHNsi n3amepsiemMon
BeNnn4YuHbI ¢ 3aaaHHoin yctaskon T (napameTp UdAC) 1 Bbigaya Ha Bbixog, curHana ot 4 go 20 mA (ans
BY tuna W) unn ot 0 go 10 B (ana BY Tuna ¥Y), nponopuMoHansHOro BenuyMHe OTKINOHeHus. 3oHa
nponopunoHaneHocTn [ 3apgaetca napametpom A (dPro). BbixogHol curHan dopmupyeTtcs B
COOTBETCTBMM C ycTaHoBMeHHou B napameTpe oUtdAC xapakrtepucTukon perynstopa nnbo no npsmo
npornopuunoHaneHomy (1), nubéo no obpaTHO nponopuMoHanbHOMY (2) 3aKoHY PperynupoBaHUs.
Ipadwmkn, nosicHsiloWwme NpuHUMN hoOpMMPOBaHMS yNpaBnsAoLWero Toka u HanpshkeHus M-perynsaropa
ans obeunx xapakTepucTyK, NpuBeaeHbl Ha pucyHkax 7.8 u 7.9.
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PucyHok 7.8 — NMpuHumMn doopmmpoBaHus BbIxogHoro curHana lN-perynsaropa
Ansa npuéopos ¢ BY tuna U

PucyHok 7.9 — MpuHuun dhopmupoBaHus BbixogHoro curHana N-perynsaropa
Ansa npubopos ¢ BY tuna Y
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Mpu pabote BY B kayecTBe perncrparopa (napametp oUtdAC = 3) nponcxoauT:
* CpaBHEHWE N3MEPEHHOT0 3Ha4YeHUs C 3afjaHHbIMK 3HAYEHVSIMU HUXKHEro npeaena AnanasoHa
perncTpaumm n 3Ha4eHneM BenuyMHbl BCEro AnanasoHa perucrpauuu;
* Bbldaya Ha cooTBeTCTBYyoLLee BY aHanorosoro curHana B Buge Toka ot 4 go 20 mA (ans BY
Tuna W) unn Hanpspkerns ot 0 go 10 B (ans BY Tuna Y), koTopble MOXHO nogasaTh Ha
camonuceLl, unu Apyroe permcTpupytoLlee yCTporicTBo.

MpyHUMN dOpMMPOBaHMSA BbIXOAHOIO CUrHana rnokasaH Ha pucyHkax 7.10 u 7.11. MNpwu pabote BY B
Ka4yecTBe permcrparopa CrefqyeT yCTaHOBUTb HUKHUIA U BEPXHWUIA Npeaerbl perucTpauum B napameTpax
Lor v Hir.

NPUMEYAHUE
[Mpu BbIxOAE N3MEPEHHOro 3HaYeHWsl 3a AuanasoH permctpauny Ha BY yctaHaBnuBaetcs
ypoBeHb owwnbku: 20,2 MA (ansa BY tuna W), 6onee 10,5 B (ansa BY tuna ).

Mpn oUtdAC = 0 ynpaBneHwe paboTol aHanorosoro BY otkntodeHo. CocTosiHue BY 3apaetcs
napameTtpom oFFdAC.
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1 A
(SN
Ypoeshs asaphitoro anmiana YpoBeHb aBapuiHOro curHana
Imax=20 mA - [ Z ~
HCr Lor>H-  Umax=10B === - A=~~~ ~~~~~~3 * Hor
Lory . H>lor
A e | ' Lor>HC
; 5B L———- - I | Lor>Hor
|
! Peaynbrar | | Pesynerar
in=: ! I | namepenns
Imin=4 WA |-~ — -~ | 13MepeHus 0 P >
! >
) [nanasoH peructpauun HC
- Lor | L r
tor (| [lnanasoH perucTpauim | Hor
| | HwxHuit npepen BepxHuit npegen
HwxHuit npegen BepxHuit npeaen perucTpauum perucTpauum
pervcTpauum perucTpaum

PucyHok 7.10 — MpuHumn coopmmpoBaHus PucyHok 7.11 — MpuHumn hopmmpoBaHus
BbIXoAHOro curHana BY B pexume perucrpartopa BbIXOZHOro curHana BY B pexume perucrpartopa
Ansa npuéopos ¢ BY tuna U Ansa npuéopos ¢ BY tunay

7.4 Hactponka npubopa c MK

[na HacTtponikn npubopa c [K cnegyer wcnonb3oBaTb WHTepdenc cBasm RS-485. [Mpubop
noggepxueaet asa npotokona ceasn: MODBUS RTU u MODBUS ASCIl. Agpeca, HasBaHus

1 pa3aMepHOCTV NapameTpoB npubopa npveeaeHsl B [TpunoxeHuu A .
Ina nepexopa k HacTponkam npubopa c MK cnegyeT HaxaTb 1 yaepxvBaTb He MeHee 2 CeKyHA KHOMKM

TPa
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Danee ¢ nomoLybto kHonok [, 1 ¥ HyxHO BBecTV naporib, Nocrne Yero nocnefoBaTernbHO HaxaTb
u (€. Ecrn napons 0 (no ymonyaHuio) — HaxaTb (.

[ns BbIxo4a U3 MeHo B pexunme NpoCcMoTpa NnapamMeTpoB crneayeT HaXXaTb KHOMKY

MapameTtpbl HacTporikn cBasm ¢ K un otobpaxeHne Ha LI BO3MOXHbIX 3HAYEHUN KaXgoro wu3
napameTpoB NpeacTaBneHbl Ha pucyHke 7.12.
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Vv
T Modbus ASCII Modbus RTU :
Ijneor) 1
MpoTokon obmexa S5Pro ) :

AaHHEIMM
CropocTs obmera |
AaHHBIMM

@

Drura criosa anHbix |

1
1

A | = == ——

1 6e3 naputeTa | UeTHbii napuret HeYeTHbIN napuTet
/

nonk | [ Eubnl—— { odd )‘—l
=" A B

KoHTponb yeTHocT/ |
naputet

KonwecTso cron-6ur |

PexuM peaakT1poBanus napameTpos

Pexum npocmMoTpa napameTpos

Basosbiit agpec npubopa

Bapepxka oTBETa
no RS-485

PucyHok 7.12 — MeHio «HacTtpoika napameTpoB cBsa3u ¢ MK»

54



8 TexHuyeckoe obcnyxuBaHue
8.1 O6wme ykasaHus

Bo Bpewms BbinonHeHns paboT Mo TexHuyeckomy obcryxuBaHuio npubopa cnepyeT cobniopaTb
TpeboBaHWs 6e30MacHOCTU, U3MOoXeHHble B pasderne 3.
TexHuyeckoe obcnyxuBaHue npubopa NPOBOAMTCS HE pexe OOHOro pasa B 6 MecsueB U BKMOYaeT
criepytoLme npoueaypsil:

* NpoBepKa kpennexHus npnbopa;

* NpoBepKa BUHTOBbIX COeAVNHEHUI;

* yaaneHue nbinum 1 rpsav ¢ kneMmHuka npubopa.

8.2 OcTtupoBka

FOcTMpoBka npegHa3HayeHa [Ans BOCCTAHOBMIEHWUS METPONOrMYECKUX XapakTepucTuk npuGopa
B Cny4Yae W3MEHEHWUsI MX Mocre ASMTENbHOWM 3JKCniyatauunm WUnv NpoBedeHUs PEMOHTHbIX paGoT
1 3aKnioyaeTcsi B NoA6ope MUHUMANbHOTO U MaKCMMasibHOrO 3Ha4YeHUIA BbIXOAHOTO curHana.

BHUMAHUE
FOcTnposka npubopa AoMmKHa NPOBOANTLCS TOMBKO KBANMMULIMPOBaHHLIMU creLyuanmcTamm
MEeTPONOrnyeckunx cnyxo.

MpoBoanTCA I0CTUPOBKA TOMLKO AJ151 aHANOroBbIX BLIXOAOB. [1N1s 3TOro creayer:

* K BbIXOZY NOAKIOYUTb Harpy3sky RH 1 BonkTMETp cornacHo pucyHkam 8.1 (ans Bbixoga Tuna Y)
u 8.2 (ans Bbixoga Tvna U);

* nogaTb NUTaHne Ha npudop.
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NPUMEYAHUE
B kayecTBe RH MOXHO ncnonb3oBaTh MarasmH conpoTueneHuin P4831 nnm nogo6HbIn emy ¢
Knaccom To4HoCTM He 6onee 0,05, a B kayecTBe BONbTMETPa — NpUGOP C KNaccom TOYHOCTH
He 6onee 0,05, Hanpumep, B1-12.

Ha LI/ otobpasntcsa 0 — npnbop Haxoautcsi B pabodeM pexume.

P4831
Ru = 2000 Om @ @ @

©00O
1 7 &
4
5
13—
14
g o
B1-12

PucyHok 8.1 — lOcTupoBKka 3HaueHUm

PucyHok 8.2 — lOcTupoBka 3Ha4eHUI BbIXOQHOIO TOKa
BbIXOZHOI0 HanpsHKeHus
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AnropuTm IOCTUPOBKK BY aHanoroBoro Tuna cnegyoLuii:

1. NameHss kog LIATT 1 KOHTponMpys TOK (HanpshkeHne) Ha BbIXO4e aHanoroBoro yCTponcTBaa,
[06UTbCA 3HAYEHVS BIXOAHOIO CUrHarna, COOTBETCTBYIOLLLENO MEHbLUEN Xenaemon rpaHuue
BblJaBAEMOr0 TOKa Unu HanpsbkeHus (B obiem cnydae 4 MA unm 0 B).

2. CoobwmTb npubopy, 4To Tekywwmii koa LIAMN cooTBETCTBYET MEHbLUEN Xenaemon rpaHiue
CMrHana Ha BbIXOfe aHarnoroBoro ycTponcrea.

3. NameHsia koa LIATT u KOHTponupys TOK (HanpsbkeHue) Ha BbIXO4e aHanoroBoro yCTponcTaa,
[06UTLCA 3HaYeHVs BbIXOAHOTO CMrHana, CoOTBETCTBYIOLLEro OonbLUEN Xenaemomn rpaHuLe
BblJaBaeMOro Toka unu HanpshkeHusi (B obwem cnydae 20 MA nnm 10 B).

4. CoobwmTb npubopy, 4Tto Tekywmii kog LIAM cooTBeTCTBYET GONbLUEN Xenaemol rpaHnLe Toka
Ha BbIXOAe aHarioroBoro yCTpowcTaa.

5. Mpumennts NnapameTp APPLY, yctaHoBuB ero B 3HaveHne YES.

6. BbIITM 13 MeHI0 KanMbpPOBKU.

NPUMEYAHUE
MpuMeHeHWe yCTaHOBMEHHbIX NapameTpOB IOCTUPOBKY MPOU30NAET TOMbLKO B Cryyae
penaktupoBanusi n LAAC, n HAAC.

HOCcTMpOBKY MOXHO NMPOBOAWTL NPV MOMOLLM CEPBUCHOTO MeHIo Nnpubopa vnnm no cetn RS-485.

KomaHapl, ncnonb3yembie npu toctmpoke no cetn RS-485, npusepenbl B lpunoxeHuu A (pasgen
«kOctupoBkar). Hactpoiika napametrpoB LAAC/HAAC no3sonsieT 4obuUTbCs COOTBETCTBUS 3HAYEHUSA
BbIXOAHOTO CUrHana MeHbLUen/6onbluei XenaemMon rpaHuubl BblJABAEMOro TOKa (HamnpshKeHus ).
MepBas nogaya 3TWX KOMaHA CUATAETCA BbINOMHEHWEM MNYHKTOB 2 M 4 anroputma CTUMPOBKU
COOTBETCTBEHHO.

O 10CTMPOBKE MPY NMOMOLLIM CEPBUCHONO MEHI0 NogpobHee cM. B pasderne 7.2.
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9 MapkupoBka

Ha kopnyc npubopa HaHeCeHbI:
* HaMeHoBaHWe unu ycrioBHoe obo3HaveHue npubopa;
* cTeneHb 3awmTbl kopnyca no NOCT 14254;
* pof NUTAIOLLIEro ToKa W HanpshkeHve NUTaHus;
* noTpebnsemas MOLLHOCTb;
* KNacc 3aLuThl OT NOpaXeHns anekTpuyeckum Tokom no NOCT 12.2.007.0;
* BEpCYs NPorpaMmMHoro obecneveHns;
* 3HaK YTBEPXAEHUS TNa CPeacTB U3MeEpPEHWiA;
* eIMHbIV 3HaK obpalleHns NPoAYKLMN Ha pbIHKE rocyAapcTB-4neHoB TamoxeHHoro coto3a (EAC);
* TOBapHbIN 3HaK;
* CTpaHa M3roToBuTeNb;
* 3aBOACKOV HOMep npubopa 1 rof Beinycka.
Ha notpebutenbckyto Tapy HaHeCeHb!:
* HaMeHoBaHue nNpubopa;
* eQuHbIV 3HaK obpalleHns NpoayKLUMKN Ha pbiHKe rocyaapcTB-4neHoB TamoxeHHoro coto3a (EAC);
* CTpaHa-u3roToBMTENb;
* 3aBOACKOM HOMep Npubopa 1 rog Bbinycka.

10 YnakoBKa

YnakoBka npubopa npou3soautcs B cooTBeTctBuM ¢ FOCT 23088-80 B noTtpebuTenbckyio Tapy,
BbIMOMHEHHY0 13 kopobo4yHoro kapToHa no MOCT 7933-89.
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YnakoBka npubopa npu nepecsbinike nouton npomssoautca no FOCT 9181-74.

11 TpaHcnopTupoBaHue U XxpaHeHue

MpuBop [OMmKeH TPAHCMOPTUPOBATLCS B 3aKPLITOM TpaHcrnopTe fo6oro Buaa. KpenneHue Tapbl
B TPaHCMOPTHbIX CPEACTBaX CreayeT Mpou3BOAMTL  COMMAcHO  NpaBunaMm,  AelCTBYHOLLMM
Ha COOTBETCTBYIOLLMX BUAAX TpaHCMopTa.

Ycnosusi TpaHCMOPTUPOBAHUS AOIMKHbI COOTBETCTBOBaTb YycnoBusM 5 no FOCT 15150-69 npu

TeMnepaTtype OKpyXKatLLero Bosayxa oT MuHyc 25 fo +55 °C ¢ cobniogeHmeM Mep 3aluTbl OT yaapoB
1 BUBpauuii.

I'IepeBo:-xKy criegyeT oCyLWecTBNATL B TpaHCMNopTHON Tape NOLWTYYHO nnn B KOHTeNHepax.

YcnoBusi xpaHeHust B Tape Ha ckfaje M3rotoBUTens M noTpebuTtens [OKHbI COOTBETCTBOBAThb
ycnosusim 1 no FTOCT 15150-69. B Bo3gyxe He AOMKHbI NPUCYTCTBOBATb arpeCCMBHbIE MPUMECH.

MpuGop cneanyeT XpaHUTb Ha CTENNaxax.

12 KoMnnekTHOCTb

Mpn6op 1 wT

[MacnopT u rapaHTUHbIN TanoH 1 ak3.

PykoBoACTBO No akcnyaTaumum 1 9k3.

KomnnekT KpenexHbix aneMeHToB 1k-T
NMPUMEYAHUE

M3aroToBuTenb octaBnsieT 3a coboli NpaBo BHECEHWS AOMOMHEHWIA B KOMMIEKTHOCTL Npubopa.
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13 lNapaHTUMHbIE 0bsI3aTenbCTBA

M3roToBuTenb rapaHTupyetr cooTBeTcTBMe npubopa TpeboBaHusm TY npu cobnogeHun ycnosumn
3KCnnyaTauun, TPaHCMOPTUPOBaHWS, XPaHEHUS 1 MOHTaxa.
[apaHTUMHBIA CPOK IKCNNyaTaummn — 24 MecsiLia co AHSA NPOAaXU.

B cnyyae Bbixoga npubopa U3 CTPos B TeYEHWe rapaHTUMHOTO Cpoka Mpu COGMOAEHUM YCroBMiA
3KCMyaTauuu, TPaHCMOPTMPOBAHWS, XPaHEHUst M MOHTaXa NpeanpuATUe-U3roToBUTENb 06sA3yeTcs
OCYLLECTBUTL ero GecnnaTtHbIi PEMOHT UK 3aMeHy.

Mopspok nepenayn NpuGopa B pEMOHT COAEPXKUTCS B NacropTe v B rapaHTUiHOM TarnoHe.
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MpunoxeHune A. HactpanBaembie napamMmeTpbl

Homepa peructpos

HOonycTumble

NapameTp Modbus, HEX SHAYEHMS! Tvn AaHHbIX Mpumeyanusa
CeTeBble NnapameTpbl
MpoTokon o6meHa 0- A5 ; 3anucb/YTeHve.
[ 0x0008 1_ rEl unsigned char Mo ymonuanuio — 1
0 - 240,
1 - HEOE,
2 — 560,
CkopocTb obmeHa, 3— MHOD:
6uT/c 0x0009 4 — {5200, unsigned char %i"”;gf_:;i';ﬁ'g'_ 8
b5 5 - 2BAGG ¥
6 — 38400,
7 - 57600,
— 15200
[nvHa crnoea
: YteHue.
,gg:uux, out 0x000A 1-8 unsigned char Mo yMonuarmio — 1
0 — KOHTpONS HET
KoHTponb YeTHOCTH (nank); ) 3anuce/YteHve.
PrtY 0x000C 1—yeTHoCTb (Eufn); unsigned char Mo ymonyaHuio — 0
2 — HEYETHOCTb (add)
Konnuectso cTon-6ut 0 -1 cTon-6uT ( #); . 3anuce/MTeHne.
ShCt 0x000B 1 -2 cron-6ura (2) unsigned char Mo ymonuaxuio — 0
CeteBoli agpec
: 3anuce/MTeHne.
ggzéopa 0x0006 ot 1 go 247 unsigned short Mo ymonuanmio —16
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Homepa peructpos

[donycTumble

MNapameTp Modbus, HEX SHAYEHMS! Tvn AaHHbIX Mpumeuanusa
3agepxka oTBeTa
npubopa, mc 0x000D ot 0 no 45 unsigned char Sanvcs/Hrenve.

~Sdl

Mo ymonuanuio — 2

NapameTpbl an

A HPVIGOPOB C aHarioroebiM BbiIXo4om

0 — BY otksitoueHo (D)
1 —l-perynsTtop
npsiMo

Pexvm paBoTbl NpONoOpLMOHAsbHbIN

(@5 . 3anuce/MTeHne.
aHarnorosoro BbIxoAa 0x0031 2~ N-perynsop unsigned char Mo ymonuanmio — 3
oiitdAL o6paTHo

NpOnNopLMOHAsbHbIN

3 Z pervctpatop (3)
3HaueHve yctasku U Sanuce/Hrerve.
aHarnorosoro BY 828825 ot 0 go FrEQ unsigned long E‘fgz:}?ﬂzf‘;})’;ﬂme
vdfic Mo ymon4aHuio — 0
3HayeHne 30HbI 3anucb/MTeHne.
ggvcl)nnopuMOHaano- 8§gggg ot 1 go FrES unsigned long -ll.-l?g'e’snzggg;m"e
dPro Mo ymonyaxuio — 1
3HayeHne HKHero 3anucb/MTeHue.
npegena 0x0036 ; Tonbko B pexvime
peructpauum (U-L) 0x0037 ot 0 o FrE3 unsigned long peructparopa.
el

Lor

Mo ymonuanuio — 0
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Homepa peructpos

[donycTumble

MNapametp Modbus, HEX 3HAEeHUS Tun AaHHbIX MpumeyaHus
3HaueHne BepxHero 3anucy/YteHne.
npenena 0x0038 e dl Tonbko B pexvume

ot 0 pgo Fr unsigned long peructparopa.
pe_:VICTpaLl,VII/I (U-H) 0x0039 Mo yMoraHmio —
- 2500
CocrosiHne 0 — Ha BY BblgaeTca
aHanorosoro BY 3HaueHve LJAL (D)
npu OTKIMOYEHHOM 0x003A 1 — Ha BY BblgaeTcsa unsigned char Sanmcs/Hrenne.

ynpasneHum
oFFdAC

3HaueHneHdAL

("

Mo ymonuanuto — 0

MapameTpbl an

1 NPUGOPOB C AUCKPETHBLIM BbIXOA0M

McTouHnk curhana
ANa AUCKPEeTHOro

0 — pesynerar
n3MepeHus
Taxometpa (EACHo);

3anucb/MTeHue.

BbIXOAA 0x0013 1 - Ha BY BblgaeTcsa unsigned char Mo ymonyaHmio — 0
ST 3HaveHve HdAc

(LCFEE)

0 — ynpaBneHue BY

OTKIIOYEHO

(BY nepesoaunTcst 3anuck/MTeHve.
S B COCTOSIHME, Tonbko Ansi BxoAa
g BY oo [penenos | nsnedcrar | ‘ouneperors
otitdo o (SrcL = EACHo)

1 — ™1n norvikm 1 Mo ymonyaHmio — 0

(oBpaTHbI

rctepesuc) ( );
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Homepa peructpos

[donycTumble

MNapameTp Modbus, HEX SHAYEHMS! Tvn AaHHbIX Mpumeuanusa
2 — 1N norvku 2
(npsimont rmctepesuc)
()
3 — vn norukm 3
(M-o6pasHas) (J);
4 — Tun norvikn 4
(U-o6pasHas) (H)
3anuce/MTeHne.
Mo ymonuanmio — 0.
Brokuposka Mpwu yctaHoBke
cpabaTbiBaHuA 0 — oTknioyeHa (oFF); ) napamerpa
JINCKPETHOTO BbIXOAA 0x0015 1 — BKrtoYeHa (on) unsigned char B COCTOAHNE on
dobl ¥ [OVNCKPETHBIV BbIXOA,
COXpaHsIeET cBOE
nocrnegHee
COCTOsIHUE
3apepxka
cpabaThiBaHus . 3anucb/MTeHne
(;:wlcxpemoro BbIX0Aa, 0x0016 ot 0 go 999 unsigned short Mo ymoruantio — 0
dodELR
YcraBka ans
yrnpasneHus 0x0017 3anuce/MTeHne.
[OUCKPETHbIM 0x0018 ot 0 go FrER unsigned long Mo ymonuaxuio — 10
BbIXOA0M npw olitdo > 0
Udo
Mcrepeanc 0x0019 . 3anuce/MTeHue.
KomnapaTopa dif 0x0020 ot 0 po FrET unsigned long Mo ymonuanuto — 1
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MapameTtp

Homepa peructpos

[donycTumble

Tun gaHHbIX

Mpumeyanus

Modbus, HEX 3HavyeHus
npv olitdo > .
ctepesnc
B KOMBUHaUMK
C yCTaBKOWN He
OOMKHbI BbIXOAUTH
3a 3adaHHble
npegensi
perucTpaumm
npubopa
3HaueHue ycTaBku
AN ynpasneHuns B3anuce/MTeHue.
AUCKPETHBIM 0x001B ot 0 0 9999 unsigned short Mpu 5-cl=LOFEE.
BbIXOOM MO Mo ymonuanuto — 0
HapaboTke, AHen
UdRY
3HaueHne ycTaBku
AN ynpasneHns 3anuce/MTeHue.
ANCKPETHBIM 0x001C ot 0 go 23 unsigned char Mpw Srcl = LOFEE.
BbIXOAOM MO Mo ymonyaHuio — 0
HapaboTke, 4
UHolir
3HayeHune ycTaBkn
ANs ynpasneHns 3anuce/MTeHne.
AUCKPETHBIM 0x001D ot 0 o 59 unsigned char Mpu 5-cl = LCFEE.

BbIXOZLOM MO
HapaboTke, MUH

Mo ymonuanmio — 0
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Homepa peructpos

[donycTumble

MNapameTp Modbus, HEX SHAYEHMS! Tvn AaHHbIX Mpumeuanusa
3HaueHue ycTaBku
Anst YNPaBNeHms 3anucb/MTeHne.
ANCKPETHLIM 0x001E o1 0 0 59 unsigned char | Mpu 5rcC = LOFE.E.
BBIXOAOM O Mo ymonuanuio — 0
HapaboTke, ¢
USec
CocTtosiHne
AvCKpeTHOro BY 0 — BY oTknto4eHo 3anuce/MTeHne.
;g;a%:(grﬁq:HHOM 0x001F (of F); unsigned char Mpu olitdo = 0.
(olitdo = 0) 1 — BY BKIIto4eHO (on) Mo ymonuanuio — 0
oFFdo
Pa3amepHOCTb 0 —0b/c (L),
~ 1 — 06/MUH (Aln);
nokasaHun =N, : 3anuce/MTeHne.
TaxomeTpa 0x0020 :23 — ob/yac (Halir); unsigned char Mo ymMonuaHmio — 0
dLER ~ HacTpavsaembie
BENUYMHbI (LiSEr)
3anucb/MTeHne.
Bpems 3anonHeHns
®unbTp NnokasaHuin 6ydepa
TaxomeTpa 0x0021 ot0go50c unsigned char 13 8 3Ha4YeHun
ARu.l Onsi ycpeaHeHus
nokasaHun.
Mo ymonuanuio — 1
MonoxeHne 0—______ ;
LECATUYHOW TOYKM 1— ... ; . 3anucb/MTeHne.
nokasaHui npuéopa 0x0022 2—______ ; unsigned char Mo ymonuaHmio — 0
dP 3— . _._ ;




Homepa peructpos

[donycTumble

MNapameTp Modbus, HEX SHAYEHMS! Tvn AaHHbIX Mpumeuanusa
4—_ . ___
0-_____. ;
MonoxeHne 1— 3 "
OECATUYHOM TOUKM | A oo | 77777 ’ : anucb/UteHue.
MHOXUTENS 0x0023 g : """" ! unsigned char Mo ymonuanuio — 0
FdP a_" T ’
ot 1 no 999
MHosxuTens 0x0024 (o1 0,0001 go 999 unsigned short %znmhf;ﬁz':’}f'_ 1
¢ yyetom FdP) y!
MakcumanbHas
YacToTa BXOOHOro 0x0025 ) 3anuce/YTeHue.
curHana Ha CYeTHOM 0x0026 ot 1 go 2500 unsigned long Mo ymon4aHuio —
Bxoge, 'y 2500
FrEQq
MuHumanbHas
ONUTENbHOCTb 0x0040 . 3anuce/UTeHne
MMNYNbCOB, MKC 0x0041 ot 10 f0 999999 unsigned long Mo ymonyaHuio — 10
ACnLAP
Maponb 0x0027 : 3anuck/ YteHue.
PRSS 0x0028 ot 0 po 999999 unsigned long Mo ymonuaxuto — 0
M3amepeHHoe
3HayeHue obopoToB
B eAvH1Lax, 0x0029
COOTBETCTBYHOLLNX 0>)<(002A ot 0 0o 4294967296 unsigned long TonbKo YTeHne

3HavYeHuto dLR.
He oTtobpaxaeTcs
Ha LN
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Homepa peructpos

[donycTumble

MNapameTp Modbus, HEX SHAYEHMS! Tvn AaHHbIX Mpumeuanusa
Bpemsi HapaboTku, c. 0x002B
He oTtobpaxaetcs X ot 0 0o 863999999 unsigned long TonbKo YTEHME
Ha LI 0x002C
CocrosHue 0 — BY oTKIo4eHo
,EI.VICKPETI:I!OFO 0x002D (oFF); unsigned char Tonbko YTeHne
gtél;:(ona 1 — BY BKMIOYEHO (on)
CocTosHme 0 — HM3KWI YPOBEHb
AMCKPETHOTO BXOAa 2 0x002E 1’-’_' BbICOKMTE YpOBGHS unsigned char TonbKo YTeHne
- ()
0x0000
g’?ssaHme npuGopa 0x0001 _THO ! char[6] TonbKo UTeHue
Y 0x0002
0x0003
BEECVIH MPOLUMBKA 0x0004 _uXXX char[6] Torbko YTeHue
Y 0x0005
0 —HeT BY;
BapwuaHT ucnonHeHus 1 - Toneko .
npnGopa. anckpetHoe BY; )
He oToGpaxaetcs 0x0012 2 — TOMNbKO unsigned char TonbKo YTeHne
na Lnt aHanorosoe BY;
3 — AanckpeTHoe
1 aHanorosoe BY
KomaHpgbl
SaﬁgsgoiﬁT:Egi Ox002F EHEE"D)GPOCMT" CHeTHMK unsigned char | Tonkko 3anmce
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MapameTtp

Homepa peructpos

[donycTumble

Tun gaHHbIX

Mpumeyanus

Modbus, HEX 3HavyeHus
C6poc B 3aBoackue 1 — cbpocutb B )
yCTaHOBKMN 0x0030 3aBO/ICKME yCTaHOBKM unsigned char Tonbko 3anucb
dEFALL (5E5)
TonbKo 3anuce.
n HoBble napameTpbl
PUMEHNTL CeTeBbIe OX000F 1 — npumMeHUTL unsigned char BCTYMatoT B CUny
zgg’?“m X HacTpoiku (YE5) 9 nocre KomaHgpl
£ RPPLY vnn
nepesarpysku
lOcTupoBka
3HaueHure Koaa,
BblAaBaEMoro Ha YrteHue.
LIAM ansa yctaHoBkn nsian hort Tonbko B pexvume
MWHUManbHOro 0x0038 or 0 Ao 1023 unsigned sho IOCTUPOBKU.
3HaYeHUs BbIXOAHOTO Mo ymonuanutio — 40
curHana
3HaueHve koaa
; YteHue.
BbIJaBaEMOro Ha TonbKo B pexume
HaAg ﬁ;:nybc’:::‘oow” 0x003C ot 0 no 1023 unsigned short | tocTupoBku.
3HaYeHWs1 BbIXOAHOIO I;Igzygmonanmm -
curHana
Tonbko 3anuce.
CmMelleHne HUKHeN Mepenaetcs
rpaHuLbl TOKOBOTO _ : xenaTtenbHoe
BLIXOAE 0x003D ot -1000 go 1000 signed short cmelwennte Koaa LIATI
LdRC OTHOCUTENBHO
TeKyLLero.
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Homepa peructpoB HdonycTumble MpumeyaHus
MNapameTp Modbus, HEX SHAYEHMS! Tvn AaHHbIX p!
Mo ymonuanuio — 0
TonbKo 3anuce.
N Mepenaetcs
CwmelLlieHne BepxHen KEHATSNBHOE
fPaHuLibl TOKOBOO 0x003E oT 1000 go -1000 signed short cMelleHune koga LIAT
BbIXoAa. OTHOCUTENBHO
HdfL TeKyLero.
Mo ymonuanuio — 0
MpumeHeHne T
KanMbpoBKM TOKOBOTO 0 — He NpUMeHsTb; . OJ1bKO 3anuchb.
BbIXOAA 0x003F PR — unsigned char Mo yMonuaHuio — 0
RPPLY
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MpunoxeHne bB. BoO3MOXHble HEUCNPABHOCTU U CMNOCOOLI

MX yCTpaHeHus

MposiBneHue

Bo3moxHas npuynHa

Cnoco6 ycTpaHeHus

Ha LI B pexxume paGoTbl
oTobpaxaeTcs:

Llenas 4acTb M3MepeHHOro 3Ha4YeHus
He nomelyaercs Ha LIN

3apatb Apyro macwtab
oTobpaxeHus (06/c, 06/mMuH, ob/vac
UK HacTpavBaeMbIi PEXUM)

Ha LW B pexvme HacTpomnkm
oToGpaxaeTcs:
HHHHHH

3HayeHune He nomelyaercs Ha LI

3apaTb 3HaveHne napameTpa
C y4eToM ero pasmeLeHns Ha LI
(6 3HakomecT)
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