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HacToswmn aoKyMeHT pacnpoCTpaHSEeTCs Ha pacxogaoMep-CHeTUMK
anektpomarHuTHbIn «B3JIET OM» moandumkaumn IKCIEPT (ganee —
pacxogomep) U npegHasHadeH Ansi O3HAKOMIEHUA C YCTPOMCTBOM U
nopsgKkoM aKkcnnyatauum pacxogomepoB ucnonHeHun OKCIMEPT-
911MW, -912MO, -912MA, -921MW, -922MO, -922MA. YHacTb | cogep-
XWUT TEXHUYECKOE ONUcaHMe M NOPSLOK MCMOMb30BaHMS pacxogomepa
npw aKcnnyataumm, YacTb || — onucaHme HacTpoek npubopa Ha ob6bekTe
aKcnnyaTauum u METOANKY NOBEPKN.

B cBsA3n ¢ nocTtosiHHOM paboTon NO YCOBEPLUEHCTBOBAHMIO Npubo-
pa, B pacxogomepe BO3MOXHbl OTIIMYMA OT HACTOSLLEro pyKOBOACTBA,
He BMUSIOLWNE HA METPONorMyeckue xapakTepucTukm n gyHKUMOHas b-
Hble BO3MOXXHOCTU Npunbopa.

MEPEYEHb MPUHATbLIX COKPALLEHWNN

DY - ANaMeTp YCIIOBHOIo Npoxoaa;

B - BNOK M3MepeHus;

YKKU - XXNOKOKPUCTaNIM4Yeckum nHanKaTop;

MK - NepcoHarnbHbIN KOMNLIOTEP;

MNP - nepBM4YHbIN NpeobpasoBaTenb Pacxoaa;
acC - ANeKTpoABMXKYyLLasa cuna;

OMP - anekTpoMarHuUTHbIA pacxogomep.

* % %

* Pacxodomep-cHyemyuk anekmpomagHumHbili «B3JIET OM» 3apeasucm-
puposaH 8 [ocydapcmeeHHOM peecmpe cpedcme uamepeHul P® nod
Ne 30333-10 (ceudemenbcmeo o6 ymeepxdeHuu murna cpedcme us-
mepeHuti RU.C.29.006.A Ne 40672).

* Pacxodomep-cuemyuk anekmpomazHUmMHbIt «B3JTIET OM» coomeem-
cmeyem mpebosaHuUsiM HOpMamueHbIX OOKYMEHMO8 M0 3/1eKmpomae-
HUMHoU coemecmumocmu u 6e3onacHocmu.

» Pacxodomep-cyemyuk «B3JIET OM» paspeweH K rnpumeHeHuto Ons
ydema mernioHOCUMmesis 8 8005IHbIX cucmemax mernnocHabXxeHusl.

» Pacxodomep-cuemyuk «B3JTIET OM» coomeemcmayem mpebogaHusiM
cucmembl 00bposoribHOU cepmugbukayuu «lasnpomcepmy.

YpocTtoBepstowme JOKYMEHTbI pa3MeLLeHbl Ha cante wWww.vzljot.ru



http://www.vzljot.ru/

FTAPAHTUU USTOTOBUTENA

|. M3roToBMTENb rapaHTMpyeT COOTBETCTBME TEXHUYECKMM YCIOBUSAM pac-
xogomepoB «B3JIET OM» ucnonHeHun SKCIMNEPT-9xxMO B npegenax
rapaHTunHoro cpoka 28 mecsaueB u ucnonHeHun IKCIEPT-9xxMW,
OKCIEPT-9xxMA B npegenax rapaHTUmMHoOro cpoka 15 mecsiyeB c ga-
Tbl NEPBUYHON NOBEPKU NPU COBMOAEHUN CneayoLnX YCroBUA:

a) XpaHeHuwe, TpaHCNOPTUPOBAHWE, MOHTaX W JKcnnyatauusa wusgenus
OCYLLECTBMAOTCA B COOTBETCTBMM C 3KCMNSyaTauMOHHOM AOKYMEHTaLM-
el Ha u3genve;

0) MOHTaX 1 NyckoHanago4Hble paboTbl BbINOMHEHLI B TeyeHne 15 mecs-
LeB C AaTbl NEPBMYHON MOBEPKN C OTMETKOM B NacnopTe nsgenvs;

Mpn HecobnogeHun ycnoBua nyHkTa 16 rapaHTUAHBIA CPOK aKcnyaTaumm
cocTaBnseT 15 mecsiueB C AaTbl NEPBMYHOM MOBEPKU U3AENUS.

NMPUMEYAHWE. [ata BBOOa nU3genua B aKcnsyaTaumio n gata no-
CTaHOBKM Ha cepBUCHOe O6CMyXMBaHME YKa3sblBalOTCA B nacrnopte Ha
nsgenne B pasgene «OTMETKM O npoBedeHMU paboT», 3aBepsATCS
NoANNCLI0 OTBETCTBEHHOIO NLA U NeYyaTblo CEPBUCHONO LIEHTPA.

Il. FapaHTUHBIN CPOK NPOANEBAETCS Ha BPEMS BbINOSIHEHUSI FApaHTUNHO-
ro pemoHta (6e3 yyeta BpeEMEHW €ro TPaHCMOPTUPOBKW), €CNU CPOK
NpoBeAeHNsi rapaHTUAHOrO PEMOHTa NPEBbICUN OAWH KaneHAapHbIN
mecsy,

N3roToBuTeENb He HeCeT rapaHTUIHbIX 00s13aTenbCTB B Creayowmx
cnyyasx:

a) OTCyTCTBYEeT nacropT Ha usgenve c 3anofiHeHHbIM pasgenom «Ceuae-
TENbCTBO O NMPUEMKEY;

O

nsgernime nmeet MexaHn4eckme noBpeXaeHus;

B) M3denue XpaHwurocb, TPaHCMOPTMPOBANOCh, MOHTUPOBANOCL UNN 3KC-
nryaTMpoBarnocb C HapylleHvem TpeboBaHUI 3KcnnyaTauMOHHOW [o-
KyMeHTauumn Ha uagenve;

r) OTCYTCTBYET MIN NOBpeXxaeHa nnomba ¢ NoBepUTenbHbIM KNeriMomM;

[) n3genve unm ero coctaBHasi YacTb NnoAaBepranoch pasbdopke unu gopa-
ooTke.

* % %

HewncnpaBHoe nsgenue Onsi BbiNOAHEHNA rapaHTUMHOIO PeMOHTa Hanpas-
naeTcs B perMoHanbHbIA UMW rofIOBHOM CEPBUCHBIV LIEHTP.

NHdopmaumss no cepBMCHOMY OBCNy>XMBaHWIO MpeAcTaBfieHa Ha canTe
http: www.vzljot.ru B pasgene lNopnepxka/ CepBuc.
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1. OMMMCAHUE U PABOTA

1.1. HasHauyeHue

1.1.1.

1.1.2.

Pacxogomep-cyeTunk anektpoMmarHutHoln «B3JIET OM» npeagHasHa-
YeH Onsa M3MepeHns cpegHero ob6beMHoOro pacxoga n obbema pasnuy-
HbIX 3NEKTPONPOBOAALLNX XUOKOCTEN B LUMPOKOM AMana3oHe Temnepa-
TYP W BA3KOCTEN NMpu NpsiMOM 1 06paTHOM HarnpaBfieHUU NOTOKa B pas-
NNYHBIX YCNOBUSX 3KCMNyaTaumm.

OnekTpomarHutHele pacxogomepbl (OMP) «B3JIET OM» wmoryt
NPUMEHATBCS B 9HEpreTuke, B HedTe-, raso- n ropHogobbiBatoLLen
NPOMBILLIIEHHOCTN, KOMMYHaflbHOM XO3ANCTBE, YEPHOW U LBETHON Me-
Tannyprum, xumMmyeckon, HedTenepepabaTtbiBalollen, LEnoI03HO-
OymMaXkHOW, NULLEBON M APYrMx oTpacnsax npoMbilneHHocT. Pacxono-
Mepbl MOFYT MUCMNOJSIb30BaTbCA B COCTaBE PasfIMYHbIX KOMIMMEKCOB, U3-
MeputenbHbix cuctem, ACY T w 1.n.

Pacxogomepbl MOryT ycTaHaBNMBaTbCA Kak B MeTanimnyeckme, Tak
N B NNIaCTUKOBbIE (MEeTannonnacTMkoBbie) TpybonpoBoabl.

Pacxogomepsbl-cyeTunkn anektpomarHutHole «B3JIET OM» moaundum-
kaunm OKCIEPT B 3aBUCMMOCTM OT MCMNOJSIHEHMSI U NPOrpamMMHO 3a-
AaHHbIX YHKUMIA MOryT obecneymBaTthb:

n3MepeHne cpegHero o6beMHOro pacxoga >XMOKOCTM Npu MpsSIMOM U
obpaTHOM HanpaBneHUn NoTokKa;

onpeaeneHne obbema XUOKOCTM HapacTaloLWUM UTOrOM OTAENbHO ANs
npsiMOro 1 obpaTHOro HanpaBneHus NnoToka, a Takke WX anrebpaunye-
CKOW CyMMbI C y4€TOM HarnpaBneHus noToka;

[031pOoBaHMe NpeaBapuTenbHO 3aaHHOro 3HavyeHusi obbema XUAKo-
CTU UMK [03MPOBaHUE B PEXMMe «CTapT-CTOM» WU onpedeneHne npu
3TOM BENMYMHBbI OTMEPEHHOW 403bl M BPEMEHW A03UPOBaHUS;

BbIBO pe3ysibTaTtoB |/|3mepeH|/||7| B Buae TOKOBOro, 4acCcTOTHO-
MMMNYINbCHOIo U N1OrmM4eckoro CMrHasrnos;

- COXpaHeHNe B 3HEProHe3aBUCUMOM MaMATU YCTAHOBOYHbLIX MapameT-

pOB;

- aBTOMaTUYECKUN KOHTPOJIb N UHOUKaAUUIO Hanmyna HewTaTHbIX CUTya-

LM N OTKA30B;

BbIBOL, M3MEPUTENBbHOW, ANAarHOCTUYECKOW, YCTAHOBOYHOW, apXMBHOW U
Apyron uHdopMauun Ha AUCNeEN BTOPUYHOMO BbIMUCIIUTENS, Yepes
nocrneposaTenbHbli MHTepdenc RS-232 nnn RS-485, a Takke 4vepes
nHTepdenc Ethernet;

- 3alUnNTY YCTAHOBO4YHbIX AaHHbIX OT HECAHKLUMOHMUPOBAHHOIO AOCTYMNa.

Pacxogomep Takke MOXET KOHTPONMpoBaTb 3anosfiHeEHWUE pr60-
nposoaa XNAKOCTbHO.



1.2. TexHn4YeCKne xapakTepPUCTUKHU

1.2.1. 3HavyeHna Haubonbliero Quaus M HaMMeHbLEro Quauw U3MEPSIEMbIX
cpeaHnx 06beMHbIX pacxodoB ANs pasnMyHbIX ANaMeTpOoB YCITIOBHOMO
npoxoAa (TunopasMepoB nepsuYHOro npeobpasosartens pacxopa) Dy
npvBeaeHbl B Tabn.1.

Tabnuua 1
O6o3Ha4eHune
3HauyeHne napameTpa
napameTpa
Dy, MM 10 | 1520 [ 25| 32 | 40 | 50 | 65 | 80 | 100 (150 | 200 | 300

Quaves M3y 3,397,663 (135 (21,2 (34,7 (54,3 (84,8 143 | 217 | 339 | 764 | 1357|3056

Quamat, M4 ]0,339/0,763| 1,35 | 2,12 | 3,47 | 5,43 | 8,48 | 14,3 | 21,7 | 33,9 | 76,4 |135,7|305,6

Quaum.2 m/4 [0,042(0,095(0,169(0,265(0,434[0,679[ 1,06 | 1,79 | 2,71 | 4,24 | 9,55 | 17,0 | 38,2

Quaumt — HAUMEHBLLINKW pacxon Anst pacxo4oMepoB € norpeLlHocTbio + 0,5 %;
Quanmz — HAMMEHBLLMI pacxod Anst pacxoaoMepoB ¢ norpelwHocTblo = 1,0 %.

1.2.2. HyBCTBUTENBHOCTb pacxogomMepa no ckopocTtn notoka — 0,02 m/c.
1.2.3. NMapameTpbl KOHTPONNPYEMOWN XUOKOCTH:

-4
- yaenbHasi NpoBOANMOCTb — He MeHee 510 Cwm/wm;
- CKOpOCTb noToka — o 12 m/c;

- Temnepatypa — ot muHyc 10 go 150 °C npu dyTepoBke hToponnacTtom
n ot muHyc 10 go 70 °C npu doyTepoBKe NONNYpeTaHOM;

- paeneHue B Tpybonposoae — o 2,5 Mrla.
1.2.4. Bxoabl 1 BbIXOAbl BHELLIHUX CBA3EMN:
a) 6rnok namepeHus:
- YHMBepcanbHble BbIXoabl — 2;
- BXo4 ynpaBneHus — 1 (no 3akaay);
- UHTEepenc RS-485.
0) BbluUMCNIUTEND:
- YHUBepcanbHble Bbixoabl — oT 1 Ao 9 (no 3akasy);
- TOKOBbIV BbIXxog — 1 (No 3akasy);
- nHTepdenc RS-232;
- nHTepgenc RS-485 - 2;
- nHTepdenc Ethernet — 1 (no 3akaay).

1.2.5. Pacxogomep obecneumBaeT xpaHeHne pesynbTaTtoB paboTbl B apxuBax
BblYMCIINTENS:

- yacoBoM — 1560 3anuceu;

- CYyTO4YHOM — 366 3anucewn;

- MecsiyHOM — 48 3anucen;

- npomn3eonsHOM — o 1000 3anucen;
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- XXypHane owmnbok — go 1000 3anucen;
- XypHane pexumos — o 500 3anucen;
- )XypHane nonb3oBatend — o 1000 sanucen.

CpoK COXpaHHOCTW YCTaHOBOYHOM WH(popMaumm B pacxogomepe
npv OTKMOYEHUN BHELLHEro NuTaHmst He meHee 1 roaa.

1.2.6. QnekTponuTaHue pacxogomepa:

- HanpshkeHne nUTaHusa — cTabunmanpoBaHHOE HanpsHKeHUe NOCTOAHHO-
ro Toka 3HadeHvem u3 guanasoHa (22-25) B ¢ ypoBHeM nynbcauum He
6onee +1,0 %. NutaHne ot cetn 220 B 50 Ny moxeT obecneunBaTbCs C
MOMOLLbIO UICTOYHUKA BTOPUYHOrO MUTaHWS, NOCTaBNsIEMOro no 3akasy
(Mpunoxexue B);

- noTpebnsiemasn MOLHOCTb — He Bonee 7,0 BT.
1.2.7. QkcnnyaTtaumoHHble napamMeTpbl:

- cpeaHsast HapaboTka Ha oTkasd — 75 000 v;

- CpeaHnin CPoK Cryxbbl — 12 neT.

1.2.8. Pacxogomep cootBeTcTBYeT TpebosaHmsam TOCT P 52931 no ycTton-
YNBOCTU:

- K KNlMMaTU4eCKMM BO34eNCTBUAM — rpynne B4 (ananasoH Temnepatypbl
oKkpyxatowero so3dgyxa oT 5 go 50 °C, oTHOocuTenbHas BIIaXHOCTb He
6onee 80 % npu Temnepatype o 35 °C, 6e3 koHgeHcaumu Brarm);

- K MEXaHN4YeCKNUM BO3aencTeuam — rpynne N2;
- K aTMOochepHOMY aaBreHuto — rpynne P2.

CreneHb 3aluTbl pacxogoMepa W BblYUCIUTENSA COOTBETCTBYET
koay IP65 no TOCT 14254.

1.2.9. Bug n maccorabaputHble XapakTepUCTUKU COCTaBHbIX YacTen pacxo-
Aomepa npuseneHsbl B [NpunoxeHumn A.



1.3. MeTponormnyeckue xapakTepuUCTUKHU

Mpepenbl gonyckaemMon OTHOCUTESTIbHOW MOrpeLuHOCTN Npu nusme-
pPeHun, NHOMKaUMN, perucTpauumm, XpaHeHun u nepegade pesynbtaToB
n3mepeHus cpegHero obbLeMHOro pacxoga, obbema pasnuyHbIX Xua-
KocTen npu ntobom HanpaBneHUn NOTOKa He NPEBbILAOT 3HAYEHUN:

-+ 0,5 % anga pacxogomepoB ¢ Anana3oHoM pacxofoB OT Quaumt A0 Quans
(koadhpuumMeHT nepekpblTUs ananasoHa nsmepenun 1:10);

-+ 1,0 % anga pacxogomepoB ¢ Anana3oHoM pacxofoB OT Quauvz A0 Quans
(koahpuumMeHT nepekpblTUs AnanasoHa nsmepeHun 1:80).

1.4. CocTaB

KomnnekT noctaBku pacxoaomepa npuBeaeH B Tabn.2.

Tabnuua 2

HavnmeHoBaHwue Kon. Mpum.
MNpum. 1

Pacxogomep

Bnok BbluucnuTensa

MICTOYHMK BTOPMYHOIO NnTaHus =24B o 3akasy

KoMnmnekT MOHTa)HbIN Mpum. 2, 3

Macnopt

RlRRRRR

KomMnnekT akcnryaTtaunoHHOW JOKYMEHTaUun B COCTaBe:
- PYKOBOACTBO MO aKcnnyartaumm . |, 1

- UHCTPYKUUA MO MOHTaXy

NMPUMEYAHUA.

1. Tunopasmep pacxogomepa n ero mcnonHenme (cm. n.1.5.7) — B cooT-
BETCTBMM C 3aKa3oM.

2. B KOMNNEKT BXOOAT OTBETHbIE YAacTK pa3beMOB ANs Kabenen nuTaHus u
CBSA3N.

3. [na MoHTaxa pacxogomMepa Ha oObekTe no 3akaly MOXeT ObiTb no-
cTaBneH Habop anemMeHToB NPUCOEeAMHUTENBHON apMaTypbl B cornaco-
BaHHOW Komnnektauun, nmbo komnnekt apmatypbl «B3JIET KIMA» B
cbope.

[lonyctumoe gaBneHne nocraBngaeMon npucoeguHnTernbHon apma-
Typbl 1,6 MlNa unn 2,5 MlMNa — no 3akaasy.

OKcnnyaTtaunoHHasi AOKYMEHTaUMUsA M KapTbl 3akasa Ha AaHHOe W3-
Aenve n Opyryio npoaykuuio, Bbinyckaemyo pupmon «Banet», pasme-
LLieHbl Ha canTe No agpecy www.vzljot.ru.

Tam xe pasmelleHbl NporpaMmmbl:

- «YHMBepcanbHbIM MPOCMOTPLLNKY», BKIKOYaAOLWMN B CBOW COCTaB UHCT-
pymeHTanbHyto nporpammy «MoHutop IKCIMEPT-M» gna pabotbl C
npubopom MNo nocregoBaTenbHbIM NHTEepdencam RS-232, RS-485 un
nHTepdency Ethernet;

- «YTeHune xypHanoB npubopay» — Ans NPOCMOTPa XKypHarnoB uamepuTe-
ns pacxogomepa.


http://www.vzljot.ru/

1.5. YcTpoucTtBo u paboTta

1.5.1. MpuHUMnN paboTbl

MpuHUMN OEeNCTBUS 3NEKTPOMarHMTHOro pacxogomepa OCHOBaH Ha
namepeHun anektpoasmxyLien cunol (34C) MHAYKUMU, BO3HUKAIOLLEN B
obbeme aneKTponpoBOASALLEN XWUAKOCTU, ABWXKYLLENCS B MarHUTHOM
rnone, cosgaBaemMoM SMEKTPOMArHUTHOM CUCTEMOW B CEYEHUW KaHarna
nepBu4HOro npeobpasosatens pacxoga (puc.1).

Kanan lMNriP
&é
MuTaHne o6MoTOK /I/IaémepeHme

3NEKTPOMarH1ToB 3AC vHayKumm
[P — nepsu4HbIli rnpeobpasosamesnb pacxoda;, B — eekmop
MazHuUmHou uHOykyuu, E — eekmop anekmpodsuxywel cunsli (34C)

UHayKuUU,' Vi — BEKMOP CKOPOCMU XXUAKOoCMU.

Puc.1. MpuHuun gencrTeua pacxogomepa.

OneKkTpoMarHUTHbLIN NepBUYHbLIN NpeobpasoBatens pacxoda (MMM1P)
npegcraensieT cobor nonbii MarHUTONPOHNLAEMBIN LUNNHAP, CHAPYXK
KOTOpOro pasmeLleHbl 06MOTKN anekTpomarHuta. BHyTpeHHsis noBepx-
HOCTb LUMIMHAPA UMEET 3NEKTPOU3ONSLMOHHOE NMOKpbITUE. [ANns chema
N3MEepPUTENbHOrO CUrHamna B CTEHKax LunuMHapa gnameTpanbHO pacno-
NOXEHbI ABa 3NEKTPOAA, KOHTaKTUPYOLLME C KOHTPONMPYEMOW XNOKO-
CTbiO.

OOC whHaykuum E nponopumoHanbHa cpegHen CKOPOCTU MOTOKa
XMOKOCTU V, pacCTOsAHUIO Mexay anekTpogamu d (BHYTPeHHemy aua-
MEeTpy NepBUYHOro npeobpasoBatensd) 1 MarHUTHOM MHAYKUMK B:

E=k-B-d-v,

rae kK — koadbpuUMEHT NPONopLMOHanbHOCTY.

Ansa gaHHoro Tmnopasmepa SMP B n d — BeNNYMHbI NOCTOSIHHbIE.
3HaveHne JC He 3aBUCUT OT TemnepaTypbl, BA3KOCTU, a Takke npo-
BOOMMOCTM XWOKOCTU MPWU YCIIOBUM, YTO NPOBOAMMOCTb HE MEHbLue
yKa3aHHOW B TEXHUYECKMX XapaKTepuUCcTuKax pacxogomepa.

C yyetom cbopmynsl ana 30C uHaykunmn pacxon Q onpenensaeTtcs
cnegyowmm obpasom:
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2
n-d V= n-d E
4 4.k-B

Q=

O6bem xuakoctn V, npowegwen yepes MNIMP 3a nHrepsan Bpeme-
Hu T, paccunTbiBaeTcsa No oopmyre:

n
V= j Q(t)dt .
0

1.5.2. YcTponcTBO pacxogomepa

1.5.2.1. Pacxogomep-c4eTynk anektpoMarHutHbein «B3JIET 3M» coctouT 13
nepBUYHOro npeobpasoBaTens pacxoga MU BTOpUYHOro npeobpasosa-
Tens, KOTOpbI B CBOK O4Yepefb COCTOUT U3 Onoka M3MEpPEHUsa U Bbl-
yncnuTens.

Pacxogomep-cyeTumk u3rotaBnvMBaeTcs B pasferibHOM UCMonHe-
HUKM (puc.2), Npu KOTopoMm B TpybonpoBoa C U3MePSEMON XUOKOCTbIO
yctaHaenmBaetcs MNP n 6nok namepeHns, a BblMUCNNTENb BbIMNOSHEH
B BUAe oThenbHOro 6roka ¢ MHAMKaTOpOM W KriaBuaTypoWn, KOTOpPbIV
MOXeT ObITb pasmeLleH Ha yganeHum oT pacxogomepa B ygobHOM Ans
nosib3oBaTensi MecTe.

Pacxopnomep Buiuncnurens | Knasnarypa " — |
Vhuepc. Beixoas Bnok namepexus # #
; Moayni. - Mnata BbluMcnuTens
Bxos ynpassi. - KOMMYyTaLuu
Mopynb
RS-485 ‘ i Ig/lso'_ng; KoMGUHMPOBaH - |« » RS-232
HbI MOAYMb  [«& » RS-485
Mopynb =24B g
obpaboTku > »  YHuBepc.
AA I_ ______ F44-p BbIX0A,
nne I Cepsuc.moaynbl - e Bbixoapbl
CuJd I_—_—_—_—_—_—_ CepBUCHbIX
Cepauc. moaynb2 F1- P moaynen
- ___ 1>

—— =24B

~220B 50y,

TP — nepsuyHbIl npeobpa3osamerb pacxoda; KKU — xudkokpucmarn-
Jnuyeckut uHOukamop,; UBIT — ucmoYyHUK 8Mmopu4YHO20 numaHusl.

Puc. 2. dyHKuMOHanbHaa cxema pacxogomepa.
1.5.2.2. bnok namepenus (bW) obecneunsaer:
- nuTaHne obmotok MNMP;

- Npuem n o0bpaboTky nameputensHoro curHana (30C uHaykuum), onpe-
AeneHve cpegHero ob6bemMHoro pacxoga npu nobom HanpaBneHun no-
TOKa;

- onpegeneHve obbema XUOKOCTM HapacTalLWUM UTOTOM OTAENBHO ANS
npsMoro n obpaTHOro HanpasfeHUsa NoToka, UX CYMM C y4eToM un 6e3
y4yeTa HanpaBneHus NoTokKa;
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- NpeoGpa3oBaHe M3MEPEHHOIO 3HAYEeHUs cpedHero pacxoda B nocre-
[0BaTeNbHOCTb BbIXOAHBLIX UMMYIbCHLIX CUrHATOB;

- onpegeneHne HanpaelieHnA NOToKa U Bbloadvy CUrHamna HanpabBlieHUdA
NOTOKa B BUAE YPOBHA JIOTMYECKOIo CUrHana,

- [03MpOBaHWe NpeaBapuTEeNbHO 3a4aHHOrO 3HavyeHns obbema Xuako-
CTU U JO3NPOBAHNE B PEXUME «CTaApPT-CTOM» MO BHELUHEMY CUTHany
(4epes Bxopa ynpaBneHus);

- CBSA3b MO BHYTPEHHEMY MHTepdency c Bblumcnutenem. [nvHa kabens
cBA3n — go 1200 wm;

- onpepeneHve BpeMeHn HapaboTkM HapacTaloLWUM UTOTOM;
- ANarHoCcTUKy paboTbl pacxodomepa;

- XpaHeHne yCTaHOBOYHbIX AaHHbIX U NMapaMeTpOoB HAKOMIEHUA, a TakKKe
3allnTy X oT HECaHKUMNOHNPOBAHHOIO AOCTYyMAa.

1.5.2.3. Bbluucnutenb obecne4ymBaeT:

- UHOMKALMIO pe3ynbTaToB M3MEPEHUS N YCTAaHOBOYHbLIX NapamMeTpoB, a
TaKke OOCTYN K HACTPOEYHbIM NapameTpamM 1 Ux MoandUKaLmio;

- BbIBOO pe3ysibTatoB UW3MEPEHNA B BUWOE TOKOBOIro, 4YacCTOTHO-
MMNYINbCHbIX UIN NTOTMYECKNX CUrHasroB;

- BbIBOJ, UBMEPUTESTBbHON, OMAarHOCTUYECKON, YCTAaHOBOYHOW, apXUBHOM U
Apyron nHgopmMaummn Yyepes nocriegoBartesfibHble MHTepdencol RS-232
unn RS-485, a Takke yepes nHtepdenc Ethernet;

- COXpaHEeHVe B 3HEProHe3aBMCMMON NaMSTU Pe3ynbTaToB M3MEPEHUIA U
YCTaHOBOYHbIX NapaMeTpoB;

- ynpasrieHune [o3npoBaHMEM npeaBapuUtTesibHO 3aaHHOro 3Ha4deHusd
obbema XnakocTn unm OO03NPOBaAHNEM B PEXNME «CTAPT-CTOM»,

- aBTOMaTUYeCKUA KOHTPOSb U MHAMKALMIO HAnMunUsi HelTaTHbIX cuTya-
LA U OTKA30B, a TaKkke 3amnucb B XXypHan ownbok ux Buaa v AnuTenb-
HOCTU;

- 3aLUMTY apXUBHbIX N YCTAHOBOYHBIX JaHHbIX OT HECAHKLIMOHNPOBaHHOIO
poctyna.

1.5.3. PexxumMmbl paboTbl
1.5.3.1. Pacxogomep umeet Tpu pexmma paboThbl:
- HACTPOWKA — pexuM HacTpOWiK1 1 NOBEPKM;
- CEPBUC — pexum noaroToBKM K 3KCnyaTaumm;
- PABOTA — akcnnyaTaunoHHbIM pexuM (pexnm nonb3oBartens).

Pexumbl paboTbl pacxogomepa 3agatoTcs nepemMblidkaMmn B BuAeE
KOMOUHaUUM Hanuumsi / OTCYTCTBUSA 3aMblkaHUSA KOHTaKTHbIX nap J1 un
J2, pacnonoxeHHblx Ha nnate mogyns kommytauum BU (cm. puc.A.4
MpunoxeHna A) n J3, J4 Ha cybbnoke Bblumcnutensa (puc.A.7). CooT-
BETCTBME KOMOMHaUMN pexnmam paboTbl NpuBeaeHo B Tabn.3, rae «+»
— HanuuMe 3aMblkaHUs KOHTAKTHOW Napbl NEPEMbIYKON, @ «-» — OTCYT-
CTBUE 3aMblKaHUS.
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Ta6nuua 3

KoHTakTHasa napa
HanmeHoBaHue
exuMa briok namepeHuns Bbluncnurens HasHadeHune pexuma
P J1 32 13 14
HACTPOWKA - + + - HacTpoiika 1 nosepka
CEPBUC + - - + [MogroToBKa K aKcnnyaraumm
PABOTA - - - - Qkcnnyarauns

HanbonbLunMy BO3MOXHOCTAMM obnagaeT pexum HACTPOWKA. B
3TOM pexumMe UHOULMPYIOTCH BCe NapaMeTpbl U BO3MOXHa Moandurka-
LUMsa BCEX YCTAHOBOYHbIX MapamMeTpoB. HaMMeHbLUMMU BO3MOXHOCTAMM
obnapaet pexum PABOTA.

1.5.3.2. Pexxum PABOTA — 31O pexunm akcnsyatauum pacxogomepa Ha obbek-
Te. B pexume PABOTA nonb3oBaTtenb MMEET BO3MOXHOCTb NpocMmaT-
puBaTb:

a) naMepsiemMble 3Ha4YeHus1 napameTpoB: 06bLEMHOro pacxoga, o6bLEMOB,
HaKOMMEHHbIX NPV NPSAMOM M 0BpaTHOM HanpaBfeHMM NOTOKa, a Takke
NX CYMM C y4eTOoM 1 6e3 ydyeTa 3Haka NoToKa;

0) cogepxMmoe apxX1BOB U XXYPHanos;

B) KOHUrypauUMOHHble NapamMeTpbl: TUMbl YCTAHOBMEHHbIX CEPBUCHBLIX MO-
Aynei BHELLHUX CBA3EN U XapaKTEPUCTUKN BbIXOOB;

r) napameTpbl paboTbl:
- MOKa3aHnda 4YacoB pearibHOro BpEMEHMU;
- NapameTpbl CBA3M No nHTepdencam RS-232 (RS-485), Ethernet.
B pexxume PABOTA nonb3oBaTtefib UMEET BO3MOXKHOCTb:

a) BKMYaTb PEXUM [03MPOBaHNUS U yNpaBnsTb NPUGOPOM B 3TOM peXxu-
me:

- 3a7aBaTb 3HaYEHNe O03bl;
- MHUUMMPOBATbL NPOLIECC A03MPOBAHUS MO CUTHANY C BHELLHENR KHOMKW.

0) yctaHaBnmBaTb napameTpbl paboTbl N0 BHEWHUM MHTepdencam RS-
232 (RS-485), Ethernet: ceteBon agpec npubopa, CKOpoCTb paboThl,
ANMTENbHOCTb 3adepxkn u nayabl, MAC-agpec, IP-agpec, IP-macky un
IP-agpec wnto3a;

B) BbliOMpaTb eguHuLbl M3MepeHust pacxopga (obbema) [MS/‘-I; m>/cex;
n/Mun; nicek (M>; 1)].

1.5.3.3. Pexxum CEPBUC — 370 pexxum noaroToBKM pacxogoMepa K akcnnyara-
U1 Ha obbekTe.

B pexnme CEPBUC pononHUTENbHO (MO OTHOLLEHUIO K PEXUMY
PABOTA) BO3MOXHO:

- IBAMEHATb NapaMeTpPbl YHUBEPCalbHbIX BbIXO40B 6noka N3MepeHnd;
- NKBMEHATb NapamMeTpPbl BbIXOOOB CePBUCHbIX Mouyneﬁ BbIYUCITUTENA,

- NPOM3BOAMTb HACTPOMKM OTCEYEK NO pacxody, NnapameTpoB puUnbTPoOB
N yCTaHaBnMBaTb paboyuni gnanasoH pacxogomepa;

- HacTpavBaTb anropuT™M onpeaeneHns nycTom Tpyobi;
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- KOPPEKTMPOBaTb HACTPOWMKM CBSI3N C NEPBUYHBLIM N3MEPUTENEM;
- UBMEHATb NoKa3aHUs NPUBOPHbIX YaCOB;

- NPON3BOAUTL OYUCTKY XYPHAaroB (3a uUcknoyeHnem «XKypHana pexu-
MOBY).

1.5.3.4. B pexxume HACTPOWKA BO3MOXHO npocmaTpvBaTb U mMoaMduLmMpoO-
BaTb BCe NapameTpbl 6€3 UCKITHYEHNS.

B atom pexume npousBoamMTCA HaAcTporka npubopa B npolecce
NPOM3BOACTBA M IOCTUPOBKA (KannbpoBka) Npu NOBEPKE.

B pexume HACTPOWMKA npousBoauTcA 3anucb B NamsTb 3aBO-
ACKMX HOMEPOB pacxogoMepa W BblYUCIIUTENS, 3HAYEHUSI YCIOBHOMO
npoxoda pacxo4oMepa, BBOA, MaKCUMMAarbHOM CKOPOCTM MOTOKa M3Me-
PAEMOWN XXMOKOCTU, a TaKKe OYUCTKa apXUBOB.

1.5.3.5. Moandukauma ycTaHOBOYHbLIX MapamMeTpoB, AOCTYMNHbIX B pexmmax
CEPBWC n PABOTA, He BNuseT Ha MeTporornyeckne xapakrepuctmkm
npubopa n MoXeT NPON3BOANTLCA NPU HEOBXOANMOCTU Ha OO bEKTE.

MapameTpbl HacTpPoOMKM N KannbpoBKM pacxogoMepa B pexmmax
CEPBWC n PABOTA HegoCTyMnHbI.

1.5.4. BHeluHue cBA3U
1.5.4.1. lNocnepnoBaTenbHble UHTEPENCHI

MocnepoBaTenbHble UHTEpdencbl RS-232, RS-485 n uHTepdenic
Ethernet nossonstoT ynpasnate NpubopoM, cyYUTbIBaTb U3MEPUTENb-
HYI0, apXMBHYIO, YCTAHOBOYHYIO Y OMArHOCTMYECKYH MHopMauno, Mo-
AnduumpoBaTtbh YCTaHOBOYHbIE napameTpbl. [locrnepoBaTesibHble WH-
Tepdencel nogaepxusatoT npotokon ModBus (RTU ModBus n ASCII
ModBus), NpuHATBIN B KayecTBe CTaHAapTHOro B npubopax dupMbl
«B3MNET».

MocnepoBaTenbHbIn MHTEpdenc RS-232 MOXeT MCNofb30BaThCs
ANs HENOCpPeaCTBEHHOW CBA3W C NepcoHanbHbiM KomnbioTepom (MK):

- 1o kabento (Npy ANUHe NUHUKU cBA3KN 0 15 Mm);
- N0 TeNedOHHOM NNUHUK (C NOMOLLbIO TENEdOHHOro Moaema);
- N0 paguokaHany (C MOMOLbI paguomMmoaema).

[anbHOCTb CBA3KN MO TeNemOHHOM NMUHUMN UK paguoKaHany ornpe-
AenseTca Nx xapaktepuctmkamu.

MocnepoBaTenbHbIN MHTEpdenc RS-485 obecneumBaeT cBs3b MO
kaben B rpynne n3 HeCKONbKMX abOHEHTOB, O4HMM U3 KOTOPbIX MOXET
6b1Tb MK, npu anvHe nuHumn ceasm go 1200 m. Mpu Hanuuum B rpynne
npubopoB pasHbiX MpomM3BOAUTENEN ANl B3aMMHOINO COrfacoBaHus
NpOTOKONOB 06MeHa MOXeT UCMOoNb30BaTbCs aganTep CeTeBbIX NPOTO-
konos «B3JIET AC» ACIB-010.

CkopocTb 06bmeHa no nHrepgencam RS-232 n RS-485 (ot 1200 go
115200 bop), a Takke napamMeTpbl CBSA3M YCTaHaBnMBalOTCA MpPO-
rpaMmMHo.

BHUMAHMUE! He ponyckaetcsi ogHOBpeMeHHOe MOAKIoYeHue
M ucnonb3oBaHue uHtepcgencos RS-232 n RS-485.
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WHTepdenc Ethernet ucnonbsyetcsa ans cessu npubopoB B NO-
KanbHOW CeTU, a TakKe MOXET UCMNoNb3oBaTbCA Ang obMeHa AaHHbIMU
yepe3 WNHTepHeT mexay npubopamu fokanbHOWM CeTU U yaaneHHbIM
KoMnbloTeEPOM (KomnbtoTepamn). OBMeH ocyLLecTBNAETCA Yyepes L3
rfloKanbHOM ceTn, nMetoLLmin cobCcTBeHHbIN (rnobanbHbIn) IP-agpec.

Mpn obmeHe gaHHblE yNakoBbIBAlOTCA B CTEK NpoTokonos Ethernet
/1P / UDP / TFTP / ModBus. MNMogaepxusaetcs takke npotokon ARP
(Ethernet / ARP), koTopbln ucronb3dyetcs ana onpegenedHns MAC-
agpeca ysna no IP-agpecy 3anpoca.

1.5.4.2. Bxoq ynpasneHusi pacxogomMepa (BHEeLHASA KHOMKa)

HasHaueHne Bxoaa ynpaBreHus 3agaeTcs NporpammHo:

A03aT. — BKIo4YeHne go3npoBaHNA 3agaHHOINo 3Ha4eHnA Oo3bl Mo CUr-
Harny yrnpaBJlieHUA,

- OTKI1 — BXO[ ynpasfieHNA OTKITHO4YEH.

1.5.4.3.

CxeMbl uUenei Bxoda ynpaeleHus, a Takke napameTpbl ynpas-
nsLwero curHana npueegeHsl B MpunoxeHun b.

Brnok namepeHus n BblYMCNUTENDb MMEKT raribBaHNYECKM pa3Bs3aHHbIe
BbIXO4bl, YHMBEPCArbHblE KaK MO BO3MOXHOMY pexumy paboTbl (4ac-
TOTHbIA, UMMNYMbCHBIA UM FIOTMYECKNI), TaK U BO3MOXHOMY HasHaye-
Huto. Tun (pexum paboTbl) BLIXOAOB, HA3HAYEHNe, a TakkKe napameTpbl
nx paboTbl 3agalTCca NPOrpamMMHO MNpW BbiMyCKE M3 NPOM3BOACTBA B
COOTBETCTBUM C 3aka3oMm nmbo Ha obbekTe Npu BBOAE B IKcrnryaTa-
Lut0.

Cxema OKOHEeYHOro Kackaga BbIXOAOB W OMMCaHWE ero pexmmoB
paboTbl npuBeaeHsbl B MNpunoxexHnn b.

1.5.4.4. YHuBepcarnbHble BbIXxoabl 6510Ka M3MepeHus

Bnok namepeHus nmeeT aBa ranbBaHWYeCKU pa3Bsi3aHHbIX YHUBEP-
canbHbix Bbixoga Ne1 n Ne2. HasHadeHue, a Takke napameTpbl UX pa-
60Tbl 3agalTCs NPOrpamMMHO MpU BbINyCKE M3 MPOM3BOACTBA B COOT-
BETCTBMM C 3aKka3oM, NiMbBO Ha oObekTe Npu BBOAE B 3KCMNnyaTauuio B
COOTBETCTBUM C Tabn.4.

B MMnNynbCHOM M 4YacTOTHOM peXmmax BbiXoAbl MOTYT UCMONb30-
BaTbCH ONS BbiBOAA pe3ynbTaToB M3MEPEHUS B BUAE UMMYNbCHOW MNo-
cnenoBaTenbHOCTM TUMNA «MeaHApP» CO CKBaXKHOCTbIO 2 U HOPMUPOBaH-
HbIM BECOM MMMynbCOoB. [1peaenbHas YyactoTa crneaoBaHUs MMMYNbCOB
500 Iy,

KoHcTaHTa npeobpasoBaHus Bbixoga KP (umn/n), onpegenstowas
BeC MMnyrnbca, MOXeT ycTaHaeBnumBatbCcA B npegenax ot 0,0001 go
200 000 ¢ mMuHumanbHon auckpeTtHocTbto 0,0001. [Ans onpeaeneHus
3HadeHnss KP ¢ y4eTomM MakcMmanbHOro 3HadeHus pacxoga B Tpybo-
nposoae, roe Oyaet ycTaHaBNMBaTbCA pacxO4oMep, a Takke 4acToT-
HbIX CBOWCTB MNPMEMHMKA MMMYNbCHOMO CUrHama MOXHO BOCMOJSb30-
BaTbCA POPMYIION:

36-F  18-10°

Makc QMaKC TU

K, (svam/m ) <
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roe Quakc — MakCMMarnbHbIN 3KCNITyaTauuoHHbINM pacxod B TpybonpoBoae,
3
M~/;

F — MakcumanbHO gonycTumasi onsi NpuemMHuka 4vactoTa crnegoBaHus
UMMynNbCOB pacxogomepa, Iu;

T
’Cu:?v' — MUHMMalbHO AOonyCTuMaa AnAa npuemMHuka ArnTeNibHOCTb UM-

nynbCoB pacxodomepa, Mc;

Ty— nepuoa cnegosaHnA MMMNyrbCOB Ha BbIXO4E pacxogomMepa, McC.

Ta6bnuua 4. HazHa4yeHuUs yHMBepcanbHbIX BbIXOA0B 6510Ka uaMmepeHus

Pexum pabo- | O6o3HaveHue Ycnosue popmmnpoBaHusa curHana /
Thbl BbIXOAa Ha gucnnee N3MEHEHNS COCTOSAHUSA Ha BbIXO4e
Q- Pacxog npu o6paTtHOM (OTpuUaTenbHOM) HanpaBieHn NOTOoKa
YacToTHbIN Q+ Pacxog npu npssMoM (MONOXUTeNbHOM) HanpaBneHNUN NoToka
Q] Pacxop, npv nio6oM HanpaBneHun NoToka
Ho3saTtop VIMNynbCHBIV CUrHar rno OKOHYaHWio J03MpPOBaHUSA
Y y V— O6bem npu obpaTHOM HanpasreHuM NOToKa
MAYTECHE V+ O6bem npu NpsiMOM HanpasfeHn NoToka
|V O6bem npu NBOM HanNpaBNeHU NOToKa
Hanp. not. |[/I3amMeHeHve HanpaBneHns NoTokKa XnAKocTn B Tpybonposoae

Jlornyeckmin

MpeBbIW. pacx.

lNpeBblweHne 3HavYeHNa Q,aue

JTro6aa owmbKa

JTiobas owmnbka, gnarHocTMpyemasi pacxogomMepom

Lo3zaTtop

CtapT / ocTaHOB 403MPOBaHMS

Hanp. noT. uH.

N3ameHeHVe HanpaBneHusi noToka XXMAKOCTU B TpybGonposoae
npu Tennoy4yeTe

MutaHwne

OTcyTCTBVIe CeTeBOoro nNnMTaHnA

MycTasa Tpyb6a

YpoOBeHb 30HAMPYIOLLEro CUrHana, nogaBaeMoro Ha 3MeKTpo-
Abl, Bbllle YCTAHOBIIEHHOrO MOPOroBOrO 3HaYeHus AN Hesa-
NONMHEHHON TPYObI

BHe guanas.

3HayeHve pacxofa BHe 3aaHHOro Ananas3oHa

Bbiwe gunanas.

Tekyuwlee 3Ha4yeHue pacxoda Oonblue 3Ha4YeHUs1 BEPXHEN rpa-
HWLUbI 3ag4aHHOro paboyero gnanasoHa

Hwxe gnanas.

Tekyllee 3HayeHue pacxofa MeHbLUe 3HAYEHUS HUXHEW rpa-
HWLbI 3afaHHOro paboyero gnanasoHa

Mo ymonyaHuio npu BbiNycke M3 Npou3BoacTBa Ans Bbixoda Nei

yCTaHaBNMBaETCH YaCTOTHbIN pexum paboTbl u 3HaveHne KP, ykasaH-
Hoe B Tabn.5, 4yto cootBeTcTBYET YacToTe okono 500 Ny npy Quave.

Tabnuua 5
Dy, MM 10 | 15 | 20 | 25 | 32 | 40 | 50 | 65 | 80 | 100 | 150 | 200 | 300
KP, umn/n | 530|230 |130| 80 | 50 | 30 | 20 | 10 8 5 2 1 0,5
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¢ B yactoTHOM pexumme 4acToTa crnegoBaHUs nNponopuMoHanbHa cpea-
HemMy OOBbLEMHOMY pacxoay, W3MEepeHHOMY B TedyeHue npenblayLimx
80 mc.

Mpn paboTte B YacTOTHOM pexume 3agaeTtcsa 3HadeHne KP, a takke
3HayeHus napamMeTpoB MakcumarnbHasa Yactota (Fmakc) u aBapumnHas
yactoTa (FaBap).

Fmakc — yacToTa Ha BbIXxo4e Npu MakcumarnbHOM pacxoge B AaH-
HoMm Tpybonposoae. lNpeBbilleHne Ha Bbixoge 3HaveHus Fmakc guar-
HOCTMpYEeTCs B pacxo4oMepe Kak HeluTaTHasd cuTyauus, T.e. 3agaHHoe
Ans aaHHoro Bbixoaa 3HavyeHne KP HekoppeKkTHO.

FaBap — yacTtoTta cnefoBaHua UMMYMbCHOW NocrefoBaTelbHOCTH
(He 6onee 700 I'y), koTopas ByoeT hopmmpoBaTbCs Ha BbIXOAE B Cry-
Yyae, ecrnv uamMepeHHoe 3HadeHne pacxoaa npeBbilaeT 3HaYeHne Q,ans
Ans aaHHoro Dy pacxopgomepa. 3agjaHHoe 3HadeHue FaBap [0SMKHO
OblTb HE MeHblUe 3a4aHHOro 3HaveHuss FMakc gns gaHHoro Bbixoda.
Ona oTknoYeHna QyHKUMM (opMUMpPOBaHUS Ha BbIXOL4E aBapUNHON
YacToTbl HeobxoamMmo 3aaaTth 3HadeHue FaBap, paBHoe 0.

Mpu yctaHoske | Q | (pacxon no Moaynto) MMNynbCHas NocrnenoBa-
TENbHOCTb C YacTOTOW CrnefoBaHUs, NPOMOPLMOHANbHOM N3MePEHHOMY
3Ha4yeHuo pacxofa, hopmmUpyeTcs Ha Bbixode npu NobomM Hanpaene-
HWM MOTOKa, NpU ycTaHoBKe Q+ — TONbKO MpY MPSIMOM HarpaBneHuu
noToka, Q- — TofbKO Npy 06paTHOM HanpaBnNeHUU.

¢ B umnynbcHom pexnme paboTbl B TEYEHUE CEKyHAObl Ha BbIXOn MOCTY-
naeT nayka MMNynbCoB, KONMYECTBO KOTOPbIX C Y4ETOM Beca MMnynbca
COOTBETCTBYET 0OBbEMY, M3BMEPEHHOMY 3a NPeAblayLLY0 CEKYHAY.

Mpn paboTte B MMnNynbCHOM pexume 3agaetcs 3HadeHue KP u ne-
puoa nmnynscos Tumn.

Mepnoa nmnynbcoB Tumn — nepuog crneaoBaHMs MMMYNbCOB B
nayvke; MoXxeT ObITb 3agaHo 3Ha4veHne oT 2 go 1000 mc (4To cooTBeT-
ctByeT 4actote ot 500 go 1 Nu).

Mpn ycTaHoBKe |v |(06'beM no MoAaymnt) MMMyrbCbl, KONMYECTBO
KOTOpPbIX MPONOPUUOHANbHO U3MEPEHHOMY 3Ha4YeHuo obbema, NocTy-
nawT Ha BbIXO4 Npuv nNtobom HanpasneHun NoToka, Npu ycraHoske V+ —
TONbKO NPV NPSIMOM HanpasfeHun NoToka n V- — ToNbKO Npy o6paTHOM
HanpaseHun.

|_|pl/l yCTaHOBKe ,D,osaTop B MOMEHT OKOHYaHMA OO3npoBaHUA Ha
BbIX0O[ BbloaeTCcd OgMH MMNYIbC.

¢ B nornyeckom pexmme Ha BbIXxoge Hanmuuio cobbiTns (Mnu ero onpeae-
NIEHHOMY COCTOSIHWUIO) COOTBETCTBYET OAMH YPOBEHb 3MEKTPUYECKOro
curHana, a oTcyTCTBMOo cOBbITUS (MM MHOMY €ro COCTOSIHUIO) — ApYrown
YPOBEHb CUrHana.

- Hanp. noT. — ypoBeHb curHana Ha BbIXoAe U3MeHsieTcsl 6e3 3aepKKu
npv U3MEHEeHUM HanpasreHns NoToka B TpybonpoBoae;
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- MpeBbILW. pacx. — ypoBeHb CUrHasa Ha BbIXO4e WU3MEHWUTCS, eCcrn n3s-
MepeHHOoe 3HayeHune pacxofa NPeBbICUT 3HaYeHne Quans AN LAHHOIO
Dy pacxonomepa,;

- lro6an owmbKa — ypoBeHb CuUrHana Ha BbIXOA4E W3MEHUTCSA Mpu BO3-
HUKHOBEHUN NOOOM HewTaTHOM CUTyauun, AnarHoctupyemonm npubo-
pOM;

- D.o3aTop — YpOBE€Hb CUrHasria Ha BbiXoge N3MeHUTCA B MOMEHT OKOH4a-
HUA 0O3NPOBaHUA,

- Hanp. noT. NH. — n3MEeHeHMe YPOBHA CUrHana Ha BbIXOA4e npounsonget
TONbKO, €Cnn ONUTENbHOCTb BPEMEHU U3MEHEHUST HaNpaBfeHUs noTo-
ka 6yget Gonblle 3a4aHHOro BpEMEHWN MHEPLUK; 3HAYEHNE napameTpa
Bp. nHepu. nepek. B MeHo Jlorm4ecknm BbIXog MOXeT ObiTb 3a4aHO
B Anana3soHe oT 2 Ao 60 MuH;

- MuTaHKe — Npy HaNUYUN HaNPsSPKEHUST MUTAHUSA Ha Bbixoae copMUpy-
eTCs BbICOKWIA YpPOBEHb CUrHana, npu nponagaHum nNUTaHus Hanpshxe-
HMe Ha BbIXOAe OTCYTCTBYET;

- NMycTasa Tpy6a — ypoBeHb CUrHana Ha BbIXOA4e U3MEHUTCS, eCrn 3Ha4Ye-
HWe COMpOTMBIIEHNS BbillE YCTAHOBIIEHHONO MOPOroBOro 3Ha4YeHUs Ans
3arnonHeHHon Tpy6bsbl;

- BHe gmana3oHa — YpPOBE€Hb CUrHasria Ha BbIXOOEe WU3MEHAETCA, €Cln
3Ha4YeHne pacxoga BHe 3aaHHOIo Anana3oHa,

- Bblwe gnanas. — YpPOBEHb CUrHana Ha Bbixoae M3MmeHuUTCc4d, ecriim nsme-
pPeHHOE 3Ha4YeHUE pacxoda CTaHeT foonbLe 3HavyeHne Qwmaxc;

- Huxe gnanas. — YpPOBEHb CUrHalra Ha BbiXoAe U3SMEeHUTCAH, eClin name-
PeHHOoe 3Ha4YeHne pacxoga CtTaHeT MeHblLle 3Ha4YeHne Qmn-

MporpaMMHO ANa BCeX pexuMmoB 3agaetcs AKT. yp. (aKTUBHbIN
YPOBEHb), T.e. ypoBeHb curHana (Bbicokun nnn Huskumn), cootBeTCT-
BYHOLLMI HanNM4mo coObITUS. DNeKkTpuYeckme napameTpbl YPOBHEN CUT-
Hana npueefeHsbl B [NpunoxeHun b.

1.5.4.5. YHuBepcanbHble BbIXO4bl BblYMCUTENS

BbluncnuTens B 3aBUCMMOCTM OT KONMMYECTBA YCTAHOBIEHHbIX Cep-
BUCHbIX MoAynen yHuBepcanbHbliX BbixogoB (cMm. n.1.5.6.3) moxert
nmeTb oT 1 0o 9 ranbBaHWYECKN pa3BA3aHHbIX YHUBEPCaribHbIX BbIXO-
AoB. Pexumbl paboTbl, Ha3Ha4YeHUs1 yHUBepCcarnbHbIX BbIXOAOB, a Takxke
napamMeTpbl BbIXOAHbIX CUTHaNoB 3ajatoTca nporpaMmHo. Cxema oko-
HEeYHOro Kackaja BbIXOAOB W OMucaHWe ero pexumMoB paboTbl npuse-
AeHo B NpunoxeHun b.

Bo3MOXHble Ha3HaA4YeHNs BbIXOAOB B PasfMyHbIX peXmnmax npuee-
JeHbl B Tabn.6.
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Ta6nuua 6. HasHavyeHusn YHUBepcCalbHbIX BbIXOOO0B BblUNcCnnTens

Pexum paboTbl| Ob6o3HauyeHune Ycnoeue hopmMmpoBaHus curHana /
BbIXxoAa Ha gucnnee N3MEHEHNS COCTOSIHUS HA BbIXOAE
Q] Pacxon npv mo60om HanpaBneHnn NoToka
YaCTOTHbI Q- Pacxop npu obpaTtHoM (oTpyUaTenbHOM) HanpaBneHn NoToka
Q+ Pacxoa npu npssMoMm (NOMOXUTENBHOM) HanpaBeHMN NOTOKa
Het Bbixog 3akpbIT
M O6bem npw No6OM HanpaBeHUn NoToKa
Y y V— O6bem npu obpaTHOM HanpasreHn NOToKa
MrynECHEM V+ O6bem npu NPSAMOM HanpaBeHUN NOTOKa
Het Bbixog 3akpbIT
0>Qmax Tekyllee 3HayeHne pacxoga b6onblie MakCManbHOro pacxoaa
Ana gadHoro Dy pacxogomepa
0<Qmin TekyLlee 3HaYeHMe pacxoda MeHbLLE MUHMMAIbHOIO pacxoaa

ana gaHHoro Dy pacxogomepa

Q BHe gmnanas. [3HayeHve pacxofa BHe 3a4aHHOro AuanasoHa

YpoBeHb 30HANPYIOLLErO CUMrHana, noAaBaemMoro Ha afeKkTpo-
Abl pacxogomMepa, Bbille YCTaHOBIIEHHOIO NOPOroBOro 3Haye-
HWS1 41 He3arnosIHEHHON TPYObI

MycTasa Tpyba
Jlornyeckmn

MutaHwne OTcyTCTBME CETEBOrO NUTaHNS
Pene po3satop |OKoHYaHWe 4O3MPOBaAHMUSA
Ownbka JTobas owwmnbka, gnarHocTupyemas Bbl4MCnUTENem
Q>QHané Tekywee 3Ha4YeHne pacxoga Gonblue 3Ha4YEHNs1 BEPXHEN rpa-
HWUbI 3aaHHOro paboyero agnanasoHa
HanpaBneHue [M13meHeHVe HanpaBneHus Notoka Ha obpaTHoe
Het Bbixoq 3akpbIT

¢ B vactoTHOM pexmnme paboTbl Ha OTKPLITbIA BbIXOA BblAaeTcs UM-
nynbCHasa MOCNeAoBaTENbHOCTL TUMNA «MeaHgp» CO CKBaXHOCTbK 2,
YacToTa cnegoBaHUS KOTOPOW NPOMopLUMOHaribHa TeKyLweMy 3Ha4YeHUo
pacxoga. BoamoxHo macwTabupoBaHme paboTbl 4aCTOTHOrO BbIXo4a
nyTeM NporpaMMHON YCTAHOBKM B COOTBETCTBYHOLLEM MEHIO HUXHEO U
BEPXHEro noporoBbIX 3Ha4YeHWn pacxoga QHN 1 QBM, COOTBETCTBYHO-
Wwmx 3HadeHuam Yyactotbl 0 1 3000 Ny Ha BbIXoAe.

¢ B vMnynbcHOM pexume paboTbl KONMYECTBO UMMYNbCOB B Nadvke (Tuna
«MeaHOp» CO CKBaXXHOCTbO 2), MOCTYNaloLLMX Ha OTKPbITbIA BbiXon Ka-
XKOYK CeKyHAy, COOTBETCTBYET 3HayeHuto obbema, M3MepeHHoMy 3a
npeablayLyto cekyHay. MakcumanbHas Yactota cnegoBaHus — 500 I,

¢ [1na npaBunbHOM paboTbl YHMBEpPCAlbHbIX BbIXOAOB B YaCTOTHOM WUIu
UMMYNbCHOM pexunme B pacxogomMepe npegycMoTpeHa npouenypa as-
TOMaTuyeckoro pacdeta koadppuuneHta KP (I/IMI'I/MS).

Pacuet KP npu paboTte B 4aCTOTHOM pexunme Npon3BoauTca no 3a-
AaHHbIM nonb3oBaTenem 3HadyeHusamM QBn M QHN M MakcMmasnbHOMY
3Ha4eHuto YyactoTbl FMake, pacdet KP npu paboTte B MMNynbCHOM pe-
Xnme — no 3agaHHbIM QBN N ANUTENbHOCTU BbIXOAHOMO MMMynbca T B
ananasone ot 1 go 500 mc.
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Ecnu pacyetHoe 3HauyeHne KP no kakum-nnbo coobpaxeHusiMm He
yCTpavBaeT nofb30BaTens, TO OH MOXeT YCTAaHOBUTb APYroe MeHbLuee
(6onbluee) 3HayeHue. MNpu aToM 3HaveHnss QBn, QHN 1 Fmake (QBn n

T) HE MEHSIOTCS.

Mpn HenpaBUNbHO C Y4ETOM 4acToTbl (ANUTENBHOCTU MMMYnbCa)
yCTaHOBNEHHOM 3HayYeHun KP nosiBuTcs coOoOLLEHME O HELLTaTHOW Cu-
Tyauuu.

B yactoTHOM pexnmve coobLleHne 0 HelwTaTHOM cuTyaumnm noAaABuUT-
CA TakKXe Nnpu 4actoTe cliegoBaHUA UMIYyJIibCOB bonblue 3agaHHOM
nofib3oBaTesieM.

¢ B nornyeckom pexunme Ha BbIxoge Hanuumio cobbiTvsa (Mnu ero onpeae-
NEeHHOMY COCTOSIHUIO) COOTBETCTBYET OAWH YPOBEHb 3NEKTPUYECKOrO
CUrHana, a OTCyTCTBUIO COBLITUA (UM MUHOMY €ro COCTOSIHUIO) — O PYrown
YPOBEHb CUrHana.

MporpaMmHO Ans BCeEX pexumMoB 3agaeTca AKTUB. Yp. (aKTUBHbIN
YPOBEHb), T.€. ypoBEHb curHana (Bbicokun nnun Huskumn), cootBeTcT-
BYHOLLMI HanM4mio codbITUs. DeKTpuYeckne napameTpbl YPOBHEN CUT-
Hana npueeaeHsbl B [punoxenun b.

1.5.4.6. TokoBbI BbIXOA BblYUCINTENS

ToKOBbIV BbIXO4 MOXET OblTb peann3oBaH ¢ NOMOLLbIO CEePBUCHOMO
MoAynsi TOKOBOro BbIXOAa, ycTaHaBNMBaeMoro no 3akasy. HasHadeHue
n NapameTpbl paboTbl TOKOBOrO BbiXxoAa Ha 6ase CepBUCHOro mMoayns
yCTaHaBNMBaTCS NPOrpamMmmMHo.

[[anbBaHM4YeCKM pasBs3aHHbIM TOKOBbIA BbIXO BblYUCANTENA MO-
XeT pabotatb B ogHOM 13 Tpex ananasoHos: (0-5) MA, (0-20) MA unu
(4-20) mA.

HomunHanbHas ctatnyeckas XapakTepuctuka TOKOBOro Bbixoaa

QZQHn +(QBI'I _QHn)w’

Makc ~ 'MUH

roe Q — namepeHHoe 3HadeHne pacxoaa, M3/‘-I;

Qun — 3a[j@HHOE 3HAYEHUE HVKHEro Mopora no TOKOBOMY BbIXOAY,
COOTBETCTBYIOLLEE |y, MY

Qsy — 33[1@HHOE 3HAYEHMe BEPXHEro Nopora Mo TOKOBOMY BbIXOAY,
COOTBETCTBYIOLLEE lyarc, M/Y;

lgux — 3HAYEHWE BbIXOAHOMO TOKOBOMO CUrHama, CooTBeTCTBYyoLLEee
N3MepeHHOMY 3Ha4YeHuIo pacxoaa, MA,

lvake — MaKcMmanbHoe 3HayeHne guvanasoHa paboTbl TOKOBOMO Bbl-
xoga (5 unn 20 mA);

lwun — MUHUManNbHOE 3HaYeHue amanasoHa paboTbl TOKOBOrO BbIXO-
Aa (0 unn 4 mA).

MporpaMMHO A4St TOKOBOIO BbIXOAA 3a4al0TCs AManasoH paboTsl 1
3HaYEHUs! YCTaBOK, a Takke HasHauyeHwe. py yCTaHOBKe HasHauyeHus
| Q | - Tok, nponopLMoHanbHBI 3MepeHHOMY 3HaYeHU0 pacxona, Mno-
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AaeTcs Ha BbIxog Mpu niobom HanpaeneHun notoka, Npu ycTaHOBKE
Q+ — TONMbKO NPV MPSIMOM HanpaBneHUW NOTOKa, Npu ycTaHoBke Q-
— npu 06paTHOM HanpaeneHuu.

TokoBbI Bbixo B AnanasoHax paboTbl (0-20) MA mnnn (4-20) MA
MOXeT paboTaTtb Ha Harpy3ky conpoTusneHnem go 1 kOm, B ananasoHe
(0-5) MA — o 2,5 KOM.

,El,onycmmaﬂ AnvHa kabens cBs3u Mo TOKOBOMY BbIXoAy onpene-
J1AeTCAa conpoTmnBneHnem nnMHMmM CBA3N. I'Ipm 9TOM CymMMa BXOAHOIo co-
NMPOTUBIIEHNA MNMPUEMHUKA TOKOBOIo CUrHasna m coripotmBneHuna JnmHnUn
CBA3N HE OOJ1KHa MNnpeBbillaTbh YKa3aHHOIo CoOnpoTmuBIEHNA Harpy3ku.

1.5.5. Perncrpaumsa pesynbtatoB paboTbl

1.55.1.

1.5.5.2.

[na XpaHeHus1 yCTaHOBOYHbLIX OaHHbIX B M3MepuTerne pacxogomepa
npeaycMOTPEHbI XXypHan CEPBUCHbLIX AaHHbLIX W >KypHan HaCTPOEYHbIX
AaHHbIX.

B >kypHane cepBUCHbIX AaHHbIX (PUKCUPYIOTCHA 3HAYEeHUs napameT-
poB, AocTynHble Ans pepaktupoBaHusa B pexunme CEPBUC. XKypHnan
nmeet rnyouHy ao 1000 3anucein. Nocne ncyepnanus rnyouHbl XXypHa-
na coxpaHeHwe HOBOW 3anncu NPouUCXoauT noBepx nepsou (no Bpeme-
HW COXpaHEeHMs1) 3anucu.

B XXypHane HacTpOe4HbIX OaHHbIX (PUKCUPYKOTCA 3HaAYeHUs napa-
MEeTpOB, JOCTyNHble Ans pedakTupoBaHus B pexume HACTPOUKA.
XKypHan nmeet rmybuHy go 8000 3anucen. Nocne ncyepnaHusa rnyou-
Hbl XXypHana 6rokupyeTcsi BO3MOXHOCTb COXpaHeHUsi AaHHbIX. CHATMe
ONOKNPOBKM BbIMOMHAETCS Ha 3aBO4e-U3rotoBuTene.

[locTyn K XXypHanam nuamepuTtensi Nnpon3BoanTca No MHTepgency ¢
NOMOLLbIO crlieyunanbHOM nporpamMmmel «YTeHne XXypHanos npnbopan.

PesynbTatbl nUsMepeHun N BblYUCIIEHNN 3aMUCbIBAOTCS BO BHYTPEHHME
apxmBbl BbIYUCNTENS: YACOBOW, CYTOYHbIA, MECAYHbIN, a Takke MOryT
3anncbIBaTbCs B NPOU3BOSbHbIN apXUB.

YacoBon, CyTOYHbIA, MECSAYHbIA N MPOU3BOSIbHBIA apXMBbl UMEKT
OAMHAKOBYO CTPYKTYpy. MybnHa apxMBOB COCTaBMSET:

- yacoBoro — 1560 3anucen;

- CYTO4HOro — 366 3anucen;
- MecsiyHoro — 48 3anucen;

- NpounsBonbHoro — 7o 1000 3anucen.

B nepeyvyeHb apxXxmBmpyembixX napamMeTpoB BXOOAT:

V+ — 06beM 3a MHTepBan apXMBUPOBAHUS, U3MEPEHHbIV NPU NPSMOM
HanpaeneHun noToka, Mm~;

- V- — 06beM 3a MHTEpBaN apXMBUPOBaHUS, N3MEPEHHbIV Npu 06paTHOM

HanpaesneHmn noToka, M,

Qcp — cpegHee 3HadeHWe pacxoda 3a WHTepBan apXuBUPOBaHUSA,
n/MuH;

- Tcc — Bpemsi OTCYTCTBMS CBA3M € Npnbopom;

- THep — Bpemsi NpoCToS.
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Takke B Kaxgown 3anucu pukempyetcsa 16-paspsagHbin Lmgposomn
KoA HewTaTHbIX CUTyaunin n oTkasoB B paboTe pacxogomepa u BblUMC-
nuTens, BO3HUKLUMX B TeYeHUe MHTepBarna apxmBupoBaHusa. Bo Bcex
apxuBax B OTAenbHOM cTonbue cumBorioM «1» dukcupyetca akTt
nponagaHus nuTaHusa npubopa B TeYeHne NHTepBana apxXmMBMpoBaHUS.

MHOukaums 3HavyeHun apxvBupyeMblX napamMeTpoB COMpoBOXAa-
eTCs 4aTon U BpEMEHEM COXPaHEeHUs apXMBHOW 3aruncu.

[ns kaxgoro apxuBa npegycMoTpeHa npoueaypa noucka tpebye-
MOW apX1UBHOW 3arucu.

1.5.5.3. HewrTaTtHble cuTyaumm, owMBKM M OTKa3bl, BO3HMKaKOLWME B npouecce
paboTbl pacxogomepa, PUKCUPYIOTCS B XXypHane owwmnbok. XXypHan mo-
xeT cogepxatb Ao 1000 3anucen.

B >xypHane owwmnbok cukcupyrorcs:
- HOMep 3anucy;
- HAMMEHOBAHME HeLTaTHON cuTyaumm (OWKnbKK, 0TKasa);

- Aata 1 BpeMS YCTAHOBMNEHUS U CHATUSA HeWTaTHOW cuTyaumm (owmobku,
oTKasa).

1.5.5.4. ®aKkT MmoanuKaunmn 3Ha4eHNn YCTaHOBOYHbIX NapamMeTpoB uKcupyeT-
CA B XypHare nonb3oBaTens, Kotopbln MoxeT cogepxatb o 1000 3a-
nucemn.

B XypHane cukcmpyetcs:
- HOMep 3anucu;
- faTa n Bpems nponsseseHHOoN MoandmKkauunm;
- HAaMMEeHOBaHe MOANMULMPYEMOro NapameTpa;
- 3Ha4YeHne napameTpa 4o moamdmkaumm;
- 3Ha4YeHMe napameTpa nocrne moanduKauum.

1.5.5.5. \lameHeHune pexunma paboTbl npubopa pUKCUpyeTcsa B XKypHane pexu-
MOB, KOTOpPbI MOXEeT coaepxaTb 4o 500 3anucen.

B XypHane cukcmpyetcs:
- HOMep 3anucy;
- HAMMEHOBaHME TEKYLLEero pexuma;
- AaTa u BpeMsi YCTaHOBMEHMUS pexnma.
1.5.6. KoHCcTpyKUuMA

1.5.6.1. lNpoToyHasa YyacTb pacxogomepa, B 3aBUCUMOCTU OT BuAa npucoeanHe-
HUSA K TpyOonpoBoAy, BbINOSTHAETCHA B pa3HbIX KOHCTPYKTUBAX:

- oA npucoeauHenue Tuna «caHasuy» (Dy10-Dy150), korga MNP ¢ no-
MOLLbIO LUNWMEK 3aXXMMaeTcs Mexay AByMsi donaHuamu, npyvBapeHHbI-
MM K KOHL.am TpybonpoBoaa B MecTe Bpe3ku pacxogomepa (puc.A.1);

- donaHuosaHHon (Dy20-Dy300), koraa donaxubl MNIMP kpenatca 6ontamu
K OTBETHbIM hriaHuam Tpybonposoaa (puc.A.2, A.3).
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1.5.6.2.

1.5.6.3.

BHYTpPEHHSIS NOBEPXHOCTb MPOTOYHOWM YacTu B 3aBUCUMOCTU OT Ha-
3Ha4yeHus pacxogomepa dyTepyeTcs ToponnacTtoM Unu nonuvypeTa-
HOM.

Ha Topuesble nosepxHoctu MNP noa npucoegnHeHne Tuna «CoH-
OBUY» C oyTepoBKOM (PTOpPOMNNACcToOM ANA NpefoXpaHeHUa ee B Mpo-
Lecce MOHTaxa M aKcnnyatauumn ycTaHaBnmBarTCS 3allUTHbIE KOMbLa.
[dnameTpbl 3alWNTHBIX Konew npu mcnonb3oBaHun dnaHues no NOCT
12820 ucnonHeHus 3 obecneyvmBarOT COOCHOCTb BHYTPEHHEro KaHana
MMP n oTBeTHLIX hriaHueB.

KOHCTPYKTUBHbIE 3NIEMEHTbI 3aLMTHbIX KOJSiel, Ha TOopueBbIX MNO-
BEpXHOCTAX onaHuoBaHHbIX MNP npy MoHTaxe B nnacTukoBble (Me-
TannonnacTukoBble) TpybonpoBoabl obecneynBatoT TakkKe anekTpuye-
CKMN KOHTaKT pacxogoMepa C U3SMEPSEMON XUOKOCTbIO.

Bnok namepeHus pacxogomepa coaepxuTt nnatbl Moaynen odpaboTkm
N KomMmyTaumm. Moaynu pasmellarTcss HEMOCPEACTBEHHO B Kopryce
BU n coeguHsatoTca mexay cobon yepes pasbeM. Kopnyc B Bbinon-
HAeTcs M3 meTanna. Kpbiwka coeguHsieTcss ¢ KOpnycoMm npu NOMOLLM
HWXXHEN NOBOPOTHOM NETAN U CKpenmnsaeTcss C HUM BUHTaMW.

Koxyx IMNIMNP n nonas crtonka, Ha koTopown kpenutca bW, BbinonHe-
Hbl U3 MeTanna. BoamoxeH passopoT bW Bokpyr ocu ctorkmn Ha 90°,
180° unn 270° no 3akasy npu BbINycke U3 NPON3BOACTBA.

BBog kabena nutaHMa M curHanbHbIX kabenewn ocyllecTensieTcs
yepes ABa MeTannMyeckmx kabenbHbIX BBOAA C YCTAaHOBOYHOM pe3bbon
M16x1,5.

Knemmol 3almTHOro 3a3eMreHus pacxogomepa CNy>XUT BUHT Ha
OCHoBaHuK BU, k kKOTOpoMy KpensiTcs anekTpuyeckme NpoBOAHMKN A5is
coeanHeHusi ¢ oTBEeTHbIMU cbriaHuamu Tpybonposoaa.

Bnok BbluucnnTENa pacxogomepa COCTOMT U3 TPexX NUTbIX U3 antoMu-
HWEeBOro cnnasa Yacteun (Moaynen): NMueBon YacTn — 6oka BTOPUYHO-
ro npeobpasosatens (BI1) n knaBuaTypbl, cpegHen 4vactu — OGroka
BCTPOEHHOro uctoyHuka nutanmsa (BUIM) n ocHoBaHns — Brnoka Kommy-
Taumm (puc.A.6).

Bnok Bl n knasmatypbl cogepXuT Moaynb BTOPUYHOro npeobpa-
3oBatend. Ha nepegHen naHenu kopnyca 65oka HaxogaTcs XUOKOKpK-
cTannumyecknn uHaumkatop u knaesuatypa. KKW obecneunBaeTt BbIBOA
YyeTbIpex CTPOK andgaBnUTHO-LMPppoBON NHpopmaummn npn 20 cumeonax
B CTPOKe.

Ha moayne BTOpu4yHOro npeobpasoBaTens AOMONHUTENbHO ycTa-
HOBIEHBbI:

a) Moaynb BHYTpeHHero umHTepgenca RS-485 ons cBsasu ¢ pacxogome-

pom;

6) KOMOUHUPOBAHHBIN MOAYIb, COAEPXKALLNN:
- nocnegoBaTenbHbIN MHTEpdenc RS-232;

- nocneposaTtenbHbIn MHTepdenc RS-485;

- YHMBepcasbHbIN Bbixos O;
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- KOHTaKTHble napbl J3 1 J4 ons 3agaHus pexmnma paboTbl KOMNIEKCa;

- KOHTakTHble napbl J1 1 J2 ana 3agaHus pexnma paboTbl OKOHEYHOro
Kackaga yHuBepcanbHoro Bbixoga 0;

- pa3beMbl A4 NOoAKMKYeHUA kabenen cBA3N C BHELLHMMM yCTpOIZCTBa-
MW.

1.5.6.4. [ins ycTaHOBKM NO 3aKa3y O4HOro Uiv AByX CEPBUCHbLIX MOOYMNEN BHELL-
HUX CBSA3EM Ha NnaTe BbIYUCIUTENS MMEKTCHA ABa cnoTa (pasbema):
Ne1 1 Ne2.

[lononHuTenbHble MOAYNM MMEKT KOMMYTAUMOHHbLIE 3NIEMEHTLI:
pasbeMbl AN NOAKMOYEeHUs kabenen cBA3W C BHELUHUMW YCTPOMCTBa-
MW, a TaKkKe KOHTaKTHble napbl Ansi YCTAHOBKM pexuma paboTbl OKO-
HEYHbIX KackaJoB YHMBEpCarbHbIX BbIXOA0B.

1.5.6.5. Bo3aMOXHble KOMOMHAUUW YCTAHOBKM CEPBUCHBIX MOLYNEN BHELUHMX
CBsi3el U HyMepaums BbIXOOO0B B 3aBUCMMOCTW OT pasdbema (cnota) yc-
TaHOBKM MoAynen npveBefeHbl B Tabn.7. 3Ha4koM «x» 0B03HaYeHbl yc-
TaHOBMEHHble Moaynu (KOMOBUHMPOBAHHBLIN MOAYNb YCTAHOBMEH BCe-

roa).
Tabnuua 7

Ne Ne Bo3moxHble KoMOuMHaLmn

HanmeHoBaHue moayns -

cnota |Bbixoga MOAySen
KombuHnpoBaHHbI Mogynb - 0 X | x | x| x| x| x| x
Mogaynb 1 1.4 | x | x | = | x| = | —-| -
YHUBepcasibHbIX BbIXOA0B 2 5.8 | — | % X | - | =-|=-1-
Mogynb TOKOBOro Bbixoa 1 1 - | = | x| =] x| x| -
Mopaynb Ethernet 2 2 - | = | = | x| x| =] x

1.5.6.6. bnok BUIT coBmecTtHO ¢ 6nokom BIT n knaBuaTypbl, coeanHAEMblE
3MEKTPMUYECKM MHOTOXWUITbHBIM LLUNENOM U KOHCTPYKTUBHO BMHTaMu CO
cTopoHbl 6noka BWI1, coctasnaioT cyb6nok Bbiuucnutens (cm.
puc.A.7).

[ocTyn K KOMMyTaUUOHHBLIM 3f1eEMEeHTaM CEepPBUCHbIX MOAynen ans
NOAKIYeHns Kabenen CBA3WM OCYLLECTBNSETCA C 0OpaTHOM CTOPOHbI
cybbnoka Bblumcnutens. O603Ha4YeHUs KOMMYTAUMOHHbLIX 3f1EMEHTOB
Ha cy6bnoke BbluMcnuTensa npueeaeHsl Ha puc.A.8.

B cBow oyepenb cy6OMnoK BblMUCANTENSA COEANHSAETCH BUHTAMU CO
CTOPOHbI NMLEBON NaHenu ¢ 6nokom KommyTauumn, obpasys cobCcTBeH-
HO BbluMcnNuTenb. Ha 3agHen cTeHke 6noka KoMMyTauum yCcTaHOBMNEHbI
KpoHwTenHbl nog DIN-peiky, obecneuynBatolime KpenneHne BblYUCN-
Tens Ha ob6bekTe akcnnyataumn (puc.A.6).

Ha HwkHel nnockoctn kopryca 6roka KommyTaumMm pacnonoXeHbl
repMoBBOAbl NOA MeTannopykasa Ans BBoga kabens nutaHus un kabe-
nen cBA3W, NOAKMYaeMbIX K BbIYUCIIUTENIO.

3asemnaLwmMi NPOBOAHMK NOOKMIOYAETCS K KNeMMme 3a3eMIieHns,
pacnosioxxeHHon Ha Topue 6rioka BUIT.
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1.5.7. Bugbl ncnonHeHmm

McnonHeHnss pacxogomepa oTnvyatoTca TUNOM MPUCOEANHEHNST K
TpybonpoBoay (KOHCTPYKTMBOM MPOTOYHOW YacTu) U Ha3HaA4YeHWeEM Mo
BMAOY KOHTPONMPYEMOW XMAOKOCTU (MaTepuanom yTepPOBKM BHYTPEH-
HEeNn NoBEpPXHOCTU NpoToYHouM YacTu MNP n matepnanom anekTpoaos):

O603HayYeHne MCNOMHEHWI NO TUMY NPUCOeauMHEHUs K Tpybonpo-
BOAY:
3KCMEPT-91xMx — TuUn nNpuMCOeAMHEHUA — «C3HOBUYY, TUMNopasme-

pbl Dy10-Dy150;
3KCNEPT-92xMx — Tun npucoeanHeHunsa — praHueBoe, Tunopasme-
pbl Dy20-D,300.

O6o03HayeHne ncnonHeHun no Tuny gyreposku MIP:
OKCNEPT-9x1Mx — [INP chyTtepoBaH nonunypeTtaHowM;
OKCNEPT-9x2Mx — [1IP cytepoBaH dTOponnactom.

O603Ha4YeHNe NCNONHEHUI MO HAa3HAYEHMIO:

OKCMEPT-9xxMO — oluwenpomsblwseHHoe (gns  HearpecCuBHbIX
Xungkocrten 6e3 abpasmnBHbIX NpUMecen);

OKCMEPT-9xxMWU — wu3HOCOycTOMYMBOE UCMONHeHWe (ons paboTsbl C
abpasnBHbBIMUN XUOKOCTAMN);

OKCMEPT-9xxMA — arpeccuBOCTOMKOE WUCMOfHeHue (ons paboTbl C
arpeccuBHbIMU XUOKOCTAMM).

XapaKTepI/ICTI/IKI/I BblMyCKaeMbIX NCNOSTHEHUNN pacxoaomepos:

OKCMNEPT-9x2MO - ob6wenpomsbiwneHHoe: MNP ¢gyTteposaH cdTopo-
nnacTtoM, C 3aWUTHbIMX KOMbL@AMMK, 3NEKTpoabl
BbINOJIHEHbI N3 HEPXKABEKLLEN CTanu;

3KCMNEPT-9x1MU — wusHocoyctonumsoe ucnonHenue: MNP ¢yTtepo-
BaH MonuypeTaHoMm, 6e3 3aluMTHbIX Konel,
3NEeKTPoadbl U3 HEPXKABEIOLLIEN CTanM UNu TUTaHa
(no 3akasy);

OKCMEPT-9x2MA - arpeccuBocTtorkoe ucnonHexue: MNP dyTtepo-
BaH TOpONNacToM, 3aluTHble KonbLa — MO
3aKkasy (MCNOMHEHMs 3allUTHbIX Konew — Ha
puc.A.5), anekTpoabl — U3 TaHTana unu TuTaHa
(no 3akasy).

HacTpouka pacxogomepa Onsi UsmepeHusi napameTpoB peBepCcuB-
HOro NOTOKa BbIMOSTHAETCS NO 3aKasy.
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1.6. MapkupoBka n nfiombupoBaHue
1.6.1. Ha nepegHen naHenn 6noka namMepeHnsa pacxogomMepa ykasblBatoTCs
(pnc.3):
- HanmeHoBaHne n obosHayeHue npmbopa;
- TOBAPHbIN 3HAK M NOroTMn UpPMbI-M3roTOBUTENS;
- 3HaK yTBepXXAeHUsa Tuna cpeacrTsa U3MepPEHNs;
- BUA UCMOSNHEHNS;
- TMnopasmep AMP;
- HanNpsbkeHue NUTaHns pacxogomepa;
- MakcumarnbHoe faBnieHue B TpybonpoBoae;
- MakcMMarnbHas Temnepartypa u3MepsemMon XnaKocTu;
- CTeneHb 3alnTbl pacxogomepa.

HavMeHoBaHue npubopa obo3HaueHne npubopa
4
= = 3HaK yTBepXaeHus
| _—Tuna cpeacTtsa
| n3MepeHust
OCHOBHblE —
XapaKTepuUCTUKN PACXOJOMEP-CHETYUK SNEKTPOMATHUTHbLIN
pacxogomepa
NMPEAYNPEXAEHME -
OTKPbLIBATDb, OTKIIOUMMB OT CETM!
HanpskeHNe MUTAHUA........ocnerreensensenenns =24B; 0,2A
MakcumanbsHoe AaBreHue....
. TeMnepaTypa KUAKOCT...ovcuremmsrsssssssssssasass
TOBApHbIN 3HaK CTeneHb 3aWmThl
PUPMBbI - N3roToBUTENSA ® norotun
e i
N [EEVAST
\ /
3KCMEPT-911MM ny 40
& J
BWA UCMOSTHEHUS TMnopasmep AMP

Puc.3. Bug mapkupoBKu 6510Ka uaMmepeHunsa pacxogomepa.
Ha Topue kopnyca BW mapkupoBaH repmoBBof kabens nutaHus
=24 B.

1.6.2. Ha nepegHen naHenu BblMUCIUTENHA pacxogomMepa yKasbliBalTCs
(puc.4):

- HanmMeHoBaHme n obo3HayveHue npmbopa;

- TOBaPHbIN 3HAK U NOroTUN PUPMbI-U3rOTOBUTENS;
- 3HaK YTBEpPXXOeHMs1 Tuna cpeacTsa M3MeEpPEHNS;

- BUA UCMONHEHNS;

- HanpsbkeHne NUTaHUs BblYUCIUTENS;

- 3aBO/CKOM HOMep pacxogomepa.
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BUO UCNOJTHEHNA HanpsXeHne nnTaHna 3aBOACKOM HOMeEp

Puc.4. Bug MmapKMpoBKU BblYMCIIUTENSI pacXxodoMepa.

1.6.3. Nocne noBepkn pacxogomepa nnoMbupytoTcs:

- KOHTaKTHble napbl paspelleHns moamdumkaummn KanmbpoBoYHbIX napa-
MEeTpPOB Ha nfiate moaynsa kommytaumm bW n Ha cy66noke BbluucnunTe-
ns;

- OOVH M3 BMHTOB, CKpennaoLWmnn cybbmnoK Bel4UCUTENS.

1.6.4. llocne MoOHTaxa M NPOBEPKM (PYHKLMOHMPOBAHUA pacxogomepa Ha
o0bekTe OOMKHbI BbITb ONIOMOMPOBaHbI KOHTaKTHbIE Mapbl paspeLle-
HUA MoamdmKaumn OyHKLMOHAamNbHbBIX NapamMeTpoB Ha nnate Moayns
kommyTaumm BU v Ha cyb6noke BbluncnnTens.

Kpome Toro, Ans 3alwimTbl OT HECAHKLMOHNPOBAHHOIO AOCTYNa npu
aKcnnyaTauum MoryT ObiTb ONNOMGUPOBaHbI Koprnyca 6roka nsmepeHus
N BbIYMCINTENS pacxogomMepa.
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2. NICNOJIb3OBAHUE MO HA3HAYEHUIO

2.1. AkcnnyaTauyMoHHbIe OorpaHu4yeHus

2.1.1.

2.1.2.

2.1.3.

JKcnnyaTauusa pacxogomMepa [OOoSbKHa MpoM3BOOUTLCA B YCIOBUSX
BHELLHMX BO3AENCTBYIOLWNX (PaKTOPOB, HE NPeBbILLALWNX AONYCTUMbIX
3Ha4YeHU, OroBopeHHbIX B 1.1.2.8.

Pacxogomep MOXeT ycTaHaBnMBaTbCsA B BEPTUKANbHOM, rOpU30OHTarb-
HOM MM HaknoHHOM TpybonpoBoae. Hannuve rpsa3eBUKOB UK crnewyu-
anbHbIX PUNBLTPOB He 06s3aTernbHO.

TouHas n HagexHasa paboTta pacxogomepa obecnedmBaeTcsi Npu Bbl-
nonHeHnn B mecte yctaHosku MNP cnegyoLwmx ycrnosun:

- OTCYTCTBYET CKOMNSIeHNe BO3ayXa;
- AaBneHne XnaKkocTn UCKryaeT rasoobpasosaHue B TpybonpoBoae;
- Ha Bxoae u Bbixoge [P umetloTcss NPAMONUHENHbIE Yy4acTkn Tpybo-

nposoga cooTBeTcTByOWeN AnnHbl ¢ Dy, paBHbim Dy TMIMNP. Ha aTtux
yyacTkax He AOSMKHO ObITb HUKAKUX YCTPOWCTB UMW 3NIEMEHTOB, BbI3bl-
BaOLLUNX U3MEHEHME CTPYKTYPbl MOTOKA XUAKOCTH;

- BECb BHYTPeHHUn obbem kaHana [P B npouecce paboTbl pacxoao-

2.1.4.

Mepa 3anoJyiHeH XXNAKOCTbIO;

HaNPsXXEeHHOCTb BHELLUHEro MarHUTHOrO MOMs NPOMbILLNIEHHOW YacTOThl
He npesblwaeTt 400 A/m.

BHUMAHME! 3anpewaetca Ha Bcex aTanax pabotbl ¢ OMP ka-
caTbCA pyKkamun 3rEeKTPOAOB, HaxXOASLUMXCA BO BHYTPEHHEM KaHane
nnp.

PekomeHngaumm no BbIbopy MecTa yCTaHOBKM M NpaBuia MOHTaxa
(memoHTaxa) pacxogomepa, onnucaHuwe Habopa aneMeHToB apMaTypbl,
a Takke komnnekTa npucoeanHutTensHon apmatypbl «B3JIET KIMA» ns-
noXeHbol B [OKyMeHTe «PacxogomMep-cHeTyMK 3neKTPOMarHUTHbLIN
«B3JIET OM». UcnonHeHua SKCIMEPT-9xxMx. MHCTpyKUus No MOHTa-
Xy». LWUKC.407212.010 M.

BHUMAHME! He ponyckaetcs c NMNP, pytepoBaHHoro gproponna-
cToM 1 6e3 3alMTHbIX KOfel, CHUMaTb CTSKHYHO LWNunbky (6onT) m
NPWXMUMHbIE NMAacTUHbI Ha Bpemsi 6onee 10 MUH.

Tuvn 1 coctaB KOHTPONMMPYEMOW KNOKOCTU (HanmMymMe M KOHUEHTpauus
B3BECEW, MOCTOPOHHMX XUAKOCTEN U T.M.), PEXUM paboTbl U COCTOSHUE
TpybonpoBoga He [AOSKHbI MNPUBOAWUTL K MOSIBNEHUIO OTMOXEHUN,
BMNMSIIOLWNX HA pabOTOCNOCOBHOCTL M METPONIOTMYECKME XapaKTepUCTU-
Ku pacxogomepa.

Ona ob6ecne4yeHns paboTocnocoBGHOCTM pacxogomepa B CUC-
TeMax, MWCNONb3yKLWMUX MO KAKUM-IMGO MNpPUYMHAM YrosibHble
¢onnbTPbI, HEO6GXOAMMO CNegUTb 3a UX UCMIPABHOCTLIO.
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2.1.5.

2.1.6.

2.1.7.

HeobxoaumocTb 3awwmTHOro 3asemneHus npubopa onpegenseTca B
cooTBeTCTBUMN C TpeboBaHusmu rnmasbl 1.7 «[lMpaBun ycTponcTBa anek-
TPOYCTAHOBOK» B 3aBMCMMOCTM OT HanpsiKeHUst NMUTaHUSA U YCIoBWUWA
pasmMeLLeHnsa npubopa.

MonHunesawmTta obbekTa pasmelleHnss npubopa, BbINOSHEHHAA B CO-
oTBeTCTBUMU C «MHCTpyKUMen no yCTPOMCTBY MOJSIHME3ALMTbI 30aHUN,
COOPYXXEHUA W MNPOMbILWSIEHHbIX KOMMYHUKaunn» CO153-34.21.122-
2003 (ytBepxaeHHon [lpukazom MwuHaHepro Poccum Ne280 ot
30.06.2003), npegoxpaHsieT Npnbop OT BbixoAa M3 CTPOS MPU HaANMYUK
MOSHUEBbLIX Pa3psaaoB.

TpeGoBaHUs K YCrOBUSIM 3KCMnyaTauum 1 BbIBOpy MecTa MOHTaxa,
npvBeAEeHHblE B HACTOsILLEN SKCNyaTauMOHHON AOKYMEHTaLUuW, yyu-
TbIBaOT Haubornee TUNUYHbIE BHELLHWE bakTopsl, BrvsaLliMe Ha pabo-
Ty pacxogomepa.

Ha o6bekTe akcnnyaTaumMm MOryT CyLLECTBOBaTb UM BO3HWUKHYTL B
npouecce ero akcnnyartauuMm BHELIHWEe dakTopbl, He noagakoLmecs
npenBapuTenbHOMY MPOrHO3Y, OLEHKe MK NPoBepke M KoTopble Mpo-
n3BoauTENb HE MOT Y4eCTb Npu paspaboTke.

B cnyyae nposiBneHnsi nogo6HbIx hakTopoB crieayeT yCTpaHUTb UX
WUNN HaMTU MHOe MEeCTO JKCnnyaTauuu, rae AaHHble akTopbl OTCYTCT-
BYIOT UM He OKa3sblBalOT BMUSIHUSA Ha paboTy nsgenusi.

2.2. Bbibop TMNopasmepa pacxogomepa

2.2.1.

2.2.2.

2.2.3.

Beibop TMnopasmepa pacxogomMepa onpeaensieTcsi AnanasoHoM pac-
xonoB B TpybonpoBoae, rae 6yaet ycraHasnueatbes MNP, Ecnn gua-
nasoH pacxodoB Ans AaHHoro Tpybonposoda yknaabliBaeTcs B gnana-
30H pacxodoB HeCKoNbknx TunopasmepoB OMP, To onpegensaTb HyxX-
HbIN TUNOpa3Mep PEKOMEeHOYeTCS UCXoOs M3 3aJaHHOro npenenbHoro
3Ha4YeHus NoTepb Hanopa.

Ecnu 3HayeHue Dy BbibpaHHOro Tunopasmepa SMP MeHbLle 3HavyeHus
Dy TpybonpoBoaa, kyaa npegnonaraetcsa ycraHasnueatb MNP, To ans
MOHTaxa B TpybonpoBoL WCMOMb3yTCs MNepexoaHble KOoHyca (KOH-
ysop 1 Ancbdy3op).

Onpegenntb rMapaBnmMyeckue nNoTepu Harnopa B cUcTeMe <KOH(y3op —
MrP — guddysop>, NpMBedEeHHON Ha PUC.5, MOXHO MO HUXenpuse-
AEHHON MeToaMKe.

2.2.3.1. icxogHble gaHHble Anga onpeaenenHns notepb Hanopa:

- 06BEMHBIN pacxop XUAKOCTU B AaHHOM TpyBonpoeoge -Q  [M3M];
- Dy nogBogsuwero TpybonpoBoga -D1  [mmMm];
- Dy nne -D2  [mm];
- Dy oTBOgAWEro Tpybonposoaa -D3  [mm];
- Yron KOHYCHOCTM KOHpy30pa -ou  [rpag];
- Yron KoHycHocTu anddysopa -az [rpag];
- ANWHa NPAMOSIMHENHOro y4acTKka -1 [Mm].
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4 — dugpgpy3zop.

Puc.5. Cxema Tpyb6onpoBoaa B mecte yctaHoBku IIP.

2.2.3.2. CornacHO WM3BECTHOMY MPUHUUNY Cyneprno3vuun CyMmapHble MnoTepwu
Hanopa h, B cucteme <koHgysop — MNP — anddysop> cknagbisatotca
N3 MeCTHbIX NoTepb Hamnopa B koHdy3ope hyq, NPAMONNMHENHOM y4acT-
ke (anuHon 1) hya  andpdpysope hys.
MoTepn Hanopa B KOHYy30pe onpeaensarTca no rpaduky puc.6a,
roe Vv, — CKOPOCTb MOTOKA XMAKOCTM B NPAMOSIMHENHOM yyacTke. [pa-
UK 3aBUCMMOCTM MOTEPb Harnopa OT CKOPOCTM MOTOKa paccyuTaH ans
yrna KoOHYCHOCTU KOHpy3opa oy = 20 °. [Ina onpegeneHns ckopocTu no-
TOKa XWAKOCTWU MO 3Ha4YeHU0 06BbEeMHOro pacxoga Q MOXHO BOCMOfb-
30BaTbCA rpacpmkom puc.7 nnu oopmyron:

Q(MSIq)

-10°.
0,9-7- Dy?(Mm)

v(mic)=

MoTepn Hanopa B NPSMOSIMHEMHOM Yy4acTke OnpeaensaTca no
rpadouky puc.66. Mpaduk 3aBUCMMOCTM NOTEPL Hamopa OT CKOPOCTU
NnoToKa paccymTaH Asisl OTHOLEHUN OfNHbBI NMPSMOSIMHEMHOrO yvacTka K
anameTpy 15; 20; 25 n 30.

MoTepwn Hanopa B anddysope onpenenatTca No rpaduky puc.6s.
"padhmk 3aBMCUMOCTU MOTEPb Hamopa OT CKOPOCTM MOTOKA paccyuTaH
ANSA yrra KoHyCHoCcTn anddysopa oz = 20° 1 OTHOLEHUN HanborbLuero
AnameTtpa guddysopa K HaumeHbwemy 2,0; 2,5; 3,5 n 4,0.

MPUMEYAHWUE. TlporpammHoe obecnevyeHve Ansa npoBeneHus
YTOYHEHHOrO pacyeTa noTepb Hanopa B cucteme <koHdysop — MNP —
Anddy3op> NocTaBnseTcs no 3akaasy.
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a)

h,1, M BOA.CT.
0,4
0,35 1
0,3 1
0,25 -1
0,2 1
0,15 1
0,1
0,05 -

2 3 4 5 6 7 8 9 10 11 12V, mlc

6)
h,., M Boa.cT. I/D,
12
10 | 30
25
8 1 20
6 15
4 -
2 p
0
12 v, mlc
B)
h,3, M BoAa.cCT.
3 . . . . . . . . . . D4/D,
2,5 : ' : : : : : : ; : 4,0
3,5
2 1 12,5
1,5 1 2,0
1 -
0,5
0 -

1 2 3 4 5 6 7 8 9 10 11 12 v, wmc

Puc.6. pacdmkn 3aBucumocTten notepb Hanopa B KoHdy3ope (a),
npsAMosfiMHeMHOM y4acTke (6) u auddysope (B).
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Puc.7. I'pachmk 3aBuCMMOCTU pacxona XMOAKOCTU OT CKOPOCTU NMOTOKa Ansi
pasnnyHbIX 3HaYeHun Dy.
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2.3. NNoaroToBKa K paboTe

2.3.1. Mepbl 6e3onacHocTH

2.3.1.1. K paboTe c pacxogomMepoM AonyckaeTcsi nepcoHarn, U3yYMBLUMIN 3SKC-
nryaTauMoHHY0 JOKYMEHTAUMIO Ha n3genue.

2.3.1.2. Npw nogrotoBke MU3OENUS K UCMNONb30BAHUIO M B NpoLecce akcnnyara-
unMn JormkHbl cobnogaTteca «lpaBuna TeXHUYECKOW 3JKcnnyaTauuu
3MEeKTPOYCTAHOBOK MnoTpebutenei» n «MexoTpacneBble npasuna no
oxpaHe Tpyaa (lNpaBuna 6e3onacHOCTM) Npu SKCANyaTaunmn afekTpoyc-
TaHOBOKY.

2.3.1.3. lpn npoBeageHnn paboT ¢ pacxogoMepoM onacHbiMU hakTopamn ans
YyesioBeka SBMAKTCA:

- HaNpsKeHne NepemMeHHOro Toka (C 4enNCTBYOLWUM 3Ha4YeHnem 0o 264 B
yactoTtomn 50 ly);

- fasneHue B Tpybonposoae (ao 2,5 Mra);
- Temnepatypa paboyen xungkoctn (go 150 °C);

- Apyrne akTopsbl, CBA3aHHbIE C Npodunem n cneumdukon obbvekrta, rae
NPOU3BOAMUTCHA MOHTaX.

2.3.1.4. 3anpewaeTca MCMNonb3oBaTb pacxogoMepbl Npu AaBneHun B Tpybo-
nposoge 6onee 2,5 Mla.

2.3.1.5. B npouecce paboT No MOHTaxy, NyCKOHanagke unn peMOHTY pacxono-
Mepa 3anpeLyaeTcs:

- MPOU3BOANTbL MOAKIOYEHMS K pacXxodoMepy, NEPEKIIOYEHNS PEXNMOB
UNn 3amMeHy 3NeKTPopPaaN03NEMEHTOB NPY BKMOYEHHOM NMUTAHUW;

- JeMOHTaXx pacxogomepa 13 TpybonpoBoaa A0 MOSHOMO CHATUS AaBre-
HMSA Ha y4acTke TpybonpoBoAa, rae Npom3BoaaTcs paboThl;

- UCNOSb30BaTh HeWCNpaBHbIe 3MeKTPopPaanonpubopbl, 3MEKTPOUHCTPY-
MEHTbI NM60 6e3 NOAKMHYEHNs] UX KOPMYCOB K MarMctpany 3awmuTHOro
3a3eMreHus.

2.3.2. lpwn BBOAE B akcnnyaTaumo IMP gomkHo 6biTb NpoBepeHo:

- COOTBETCTBME HanpaBrieHWs CTPEeNikM Ha Koprnyce pacxoJomepa Ha-
npaBeHnio NoToKa XUAKOCTU B TpyGonpoBoae;

- COOTBETCTBME AONIMH NPSIMONMHENHbLIX Y4aCTKOB Ha BXode W Bbixode
SMP;

- NPaBUNbHOCTb MOAKMYEHUS pacxoAoMepa M B3avMOAENCTBYHOLLErO
060pya0BaHUs B COOTBETCTBUM C BbIGPAHHOWN CXEMOW;

- NPaBUNbHOCTb 3afaHHbIX PEXMMOB PaboThbl BbIXOAOB pacxo4oMepa;

- COOTBETCTBUE HAMPSHKEHUS NMUTAHUSA 3aQaHHbIM TEXHUYECKMM XapakTe-
pUCTMKaM.
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2.3.3. Pacxogomep npu nepBom BKMAOYEHUU UMW NOCne ONIMTENbHOrO nepe-
pbiBa B paboTe rotoB K aKCniyaTauun nocre:

- MONHOro npekpaleHns AMHaMUYeCcKnx rMapaBnMyYeckux NpoLeccoB B
TpybonpoBoae, CBsA3aHHbIX C UBMEHEHMEM CKOPOCTM M Pacxoda >XMOKO-
CTU (NPV ONOPOXXHEHWUM UNK 3anofHeEHUN TpybonpoBoaa, perynmpoBke

pacxoga v T.n.);
- 30-MuHYyTHOM npoMbiBkK TP NOTOKOM XMAKOCTY;
- 30-MMHYTHOro Nporpesa pacxogomepa.

2.3.4. MNepen BBOAOM B 3KcnnyaTauuio Heobxoaumo onnombupoBaTtb pacxo-
AomMep u 3afBuxky 6annaca (Npu ero Hanuyuum).
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3. TEXHUWYECKOE OBCIYXUBAHUE

3.1. lNpoBepka TEXHUYECKOro COCTOAHUA

3.1.1.

BBeaeHHbI B 3KCnyaTauuio pacxogoMep pekoMeHayeTcs noaesepraTb
nepnuoamnyeckoMy OCMOTPY C LIENb0 KOHTPOSS:

- paboToCnoCcOBHOCTN pacxogomepa;
- cobnoaeHns YCNoBuin akcnyaTaumm;

- HAlMM4nAa Hanps>KeHnAa nnTtaHnA,

- OTCYTCTBUA BHELLUHNX noapem,ueHMﬁ COCTaBHbIX YacTen pacxogomMepa,

- HAQAEXHOCTWN AJTIEKTPUHECKMNX N MEXAHUYECKMNX COeAVNHEHUN.

3.1.2.

3.1.3.

MepunoanMYHOCTb OCMOTPa 3aBUCUT OT YCMOBUI 3KCnnyaTaumun, HO
He AorkHa ObITb pexe 04HOro pasa B ABe Heaenw.

HecobniogeHne ycnoBui akcnnyatauum pacxogoMmepa B COOTBET-
CTBUM C pa3genom 1.2.8 MOXeT NpMBECTU K ero oTkasdy unn npesbllle-
HUIO OMYCTUMOrO YPOBHS MOrpeLLlHOCTN U3MEPEHUM.

BHelwHMe noBpeXxaeHust Takke MOryT NPUBECTUM K MpPeBblEHUIO
AONYCTUMOrO YPOBHSI MOrPELUHOCTU M3MepeHuin. [Mpu  nosiBreHum
BHELLUHMX NOBPEXAEHUN N3aenvs Unu kabens nutaHus, cBsiau Heobxo-
AMMO 00paTUTBLCS B CEPBUCHbLIN LIEHTP UM permoHanbHoe npeacTaBu-
TENbCTBO ANS onpeaeneHust BO3MOXHOCTM ero AarbHenLen akcnnya-
Taumn.

B npouecce akcnnyataumMm pacxogoMepa He pexe OOHOro pasa B rof,
HeobXxoauMO MPoBOAUTL MPOMUNAKTUYECKUI OCMOTP BHYTPEHHEro Ka-
Hana (MNP Ha Hanuuue 3arpsisHEHUM U/MNK oTNoXeHun. [JonyckaeTcs
HanuMyue nerkoro Haneta, KOTOPbIM AOSMKEH CHUMATbCA C MOMOLLBHO
YNCTOW MATKON BETOLUM, CMOYEHHON B BOJE.

Mpyn Hanuuun 3arpA3HEHUn N/Unnu OTNOXEHUN gpyroro Buaa nmbo
MX CYyLWEeCTBEHHOW TOMLWMHbI HEeOOXOAMMO MNPOU3BECTU OYUCTKY MO-
BepxHocTu MNP 1 oTnpasuTb pacxogomep Ha BHEOYEPEOHYH MOBEPKY.

OumnCTKy OTNOXEHUI B 3TOM Cryyae pekoMeHOyeTcsi MpoBOAUTb
cpasy e nocrie U3BneYeHuss pacxogomepa n3 Tpybonposoda ¢ nomo-
LL{blO0 BOAbI, YNCTOW BETOLUM U HeabpasmBHbIX MOKLLNX CPEACTB.

3anpewaeTcs Npu o4YnMcTKe OTNoXeHun npombiBatb MMIMP nog
cTpyen xupgkoctun nmbo norpyxatb MNMNP B XupakocTb, Aaxe 4vac-
TU4HoO!

Mpn oTnpaBke pacxogoMepa Ha MOBEPKY UMW B PEMOHT HEOOXOAUMO
nocrne AgemMoHTaxa OYUCTUTb BHYTPeHHUK kaHan MNP oT oTnoxeHun,
obpasoBaBLUMXCS B Mpouecce aKcnnyataumm, a Takke OT OCTaTKoB pa-
oouen xungkoctn. OcTaTKn arpecCCUBHOM XUAKOCTU AOJXKHbI ObITb
HEeMUTPanM3oBaHbI.

Mpy MOHTaxe U OEMOHTaXe pacxogoMepa HeobGXxoaWMO PYKOBO-
[ICTBOBaTLCA MHCTPYKLMEN Mo MOHTaXy pacxogomepa.
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OtnpaBka pacxogomepa Ans npoBefeHUst NOBeEPKM NMBO peMOoHTa
AOMKHa MpoOu3BOAMTLCA C nacnopToMm pacxogomepa. B conposoawu-
TenbHbIX JOKYMEHTax HeoOXOAMMO ykasblBaTb MOYTOBbLIE PEKBU3UTHI,
TenedoH M akc oTnpaBuTens, a Takke cnocob u agpec obpaTHowm
[OCTaBKMW.

3.2. NNoBepka

Pacxogomep-cyeTumk anektpomarHutHbeln «B3JIET OM» npoxogut
nepBUYHYIO NOBEPKY NPU BbIMyCcKe 13 NPOU3BOACTBA U NOCMe PeMOHTA,
nepuoguyveckme — B npoLecce aKcnnyartauum.

Me>xnoBepoyHbIN UHTepBan — 4 roga.

MoBepka pacxogomepa NpomM3BOAUTCS B COOTBETCTBUM C paspe-
nom 5 «Metoauka nosepku» Yactu |l HacTosLWwero pykoBoacTea no aKc-
nnyaraguu.
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4. YIIAKOBKA, XPAHEHUE U
TPAHCINOPTUPOBAHUE

4.1. Pacxogomep «B3JIET OM», yKkOMNNEeKTOBaHHbIN B COOTBETCTBUN C 3a-
SIBKOW, YNaKoBbIBAaeTCA B WHAMBUAYyanbHYyO Tapy kaTteropuu KY-2 no
FOCT 23170 (kopobKy M3 rodopupOBaHHOrO KapToHa NGO AepeBSHHbIN
Awmk). Tyga ke nomeLLaeTcs aKcnnyaTaumoHHasa AOKYMEHTauus.

rlpI/ICOGH,I/IHl/ITeJ'IbHaH apmMmartypa noctaslideTCcd B OTAEeNbHON Tape
pOCChINbO Ui B 060pe Ha OOWH UIMN HECKOJIbKO KOMIJIEKTOB.

4.2. XpaHeHue pacxogomMepa LOSMKHO OCYLEeCTBNATbCA B YNaKOBKE MU3roTo-
BUTENS B CYXOM OTaniMBaeMOM MOMELLEHNN B COOTBETCTBUM C Tpebo-
BaHuamu rpynnel 1 no FOCT 15150. B nomelleHnn ans xpaHeHus He
AOIMKHO ObITb TOKONPOBOAALLEN NbIIM, NApPOB KACMOT U LWENoyen, a
TakKe rasoB, BbI3blBaOLLMX KOPPO3UIO U paspyLlaroLLMX N30SISLMIO.

Pacxogomep He TpebyeT crneumnansHOro TexHu4eckoro obenyxmea-
HUS MPU XPaHEHUN.

4.3. PacxogomMmepbl MOryT TPaHCMNOPTMPOBATLCA aBTOMOOUITbHBIM, PEYHbIM,
Xenes3HoA0POXHbIM N aBUALMOHHBLIM TPAHCNOPTOM (KpOMe HerepmeTu-
3MPOBaHHbIX OTCEKOB) Mpu COBNIOAEHMM CneayoLLmMX YCIOBUN:

- TPaHCNOPTMPOBKA OCYLLECTBISAETCA B 3aBOACKOWN Tape;

- OTCYTCTBYET NnpsiMoe BO34enCTBuNe Bnaru;

- TemnepaTtypa He BbIXOAUT 3a npegensl oT MuHyc 25 o 55 °C;

- BNaXXHOCTb He npesbiwaeT 95 % npu Temnepatype o 35 °C;

- Bubpaums B ananasoHe ot 10 go 500 Ny ¢ amnnutyaon go 0,35 mm unum
yckopeHuem o 49 m/c?;

- yaapbl CO 3Ha4YeHneM NUKoOBOro yckopeHust 4o 98 m/c?;

- YNIOXEHHbIe B TpaHCMNopTe u3genusi 3akpensneHsl Bo nsbexaHwe nage-
HUS 1 coyoapeHun.
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NMPUNOXXEHUE A. Bua coctaBHbIX YacTen pacxogomepa
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* - CNpaBO4HbIN pasmep
1 — 650k usmepeHusi;, 2 — repsu4yHbIll rpeobpa3osamersib pacxoda;

3 — 3awumHbie Konbua, 4 — 2epmoesod kKabens ces3u; 5 — eepmossold
kabens numaHusi; 6 — ariekmpuyeckue npo8ooOHUKU Ot COeOUHEHUS Kopriyca
OMP ¢ mpy6onposodom; 7 — arieKmpoobI.
Puc.A.1. Bug pacxogomepa o6LenpOMbILLIIEHHOrO UCNOJTHEHUA
SKCMNEPT-912MO c 3aWnTHbLIMM KONbLiaMW.
Ta6bnuua A.1. MaccorabapuTHble XapakKTeEPUCTUKN pacXxogoMepOB UCTOSTHe-
Hun SKCIMNEPT-912MO, -911MH, -912MA TunopasmeposB

Dy10...Dy150
L*, MM Macca,
Dy,mm | d*, mm | D*, Mm | D1*, MM | ¢ 3awmTHeIMM | 6e3 3awmTHbIXx | H*, MM | He Gonee,
KOJbLIamu koneLw, KT

10 9,5 34 60 93 85 206 1,19
15 14 39 60 93 85 206 1,19
20 19 50 73 114 106 220 1,74
25 24 57 73 114 106 220 1,79
32 29 65 83 124 116 230 2,19
40 39 75 89 134 126 235 2,54
50 48 87 102 154 147 250 3,39
65 61 109 121 175 167 267 4,64
80 74 120 140 175 167 286 5,79
100 90 149 159 216 208 305 9,49
150 139 202 219 236 228 365 15,69

38



140

sEET oM G
PACXOfIOMEP-CHETYMK BNEKTPOMArHUTHBIA

NPERYNPENCAEHME -
OTKPLIBATE, OTKIIOUME OT CETMI

== @

H*

O
! N oTe @ d1

B

D1*
D*
I
Lo
I
|

L* dr 3

* - CNpaBO4HbIN pasmep

1 — 650Kk u3mepeHusi; 2 — nepsuyHbIli rnpeobpasosamersib pacxooa;
3 — 3awumHble Konbua; 4 — 2epmoseol Kabens cessu;, 5 — eepmossold
Kabensa numaHusi; 6 — anekmpuyeckue rnpo8oOHUKU O coeQUHeHUs Kopryca
OMP ¢ mpy6onpoeodom; 7 — OononHuUmMersibHbIl 3a3eMAasouwul anemeHm;
8 — anekmpodskl.

Bua pacxogomepoB ncnonHennn AKCIMNEPT-922MO, -921MU,
-922MA TnnopasmepoB Dy20...Dy150.

Tabnuua A.2. MaccorabapuTHble XapakTepUCTUKU pacXxoaoMepoOB UCTOSTHE-
Hun DKCIMEPT-922MO, -921MHU, -922MA TunopasmeposB

Puc. A.2.

DyZ20...Dy150
L*, Mm Macca,
Dy, mm | d*, mm | D*, Mm | D;*, Mm C 3aLMTHEIMY | 663 salnTHEIX H*, mm N He bornee,
KonbLamu Konew KT
20 19 50 105 158 150 236 4 3,8
25 24 57 115 158 150 241 4 4,0
32 29 65 135 202 194 257 4 5,8
40 39 75 145 202 194 265 4 7,0
50 48 87 160 203 195 279 4 8,9
65 61 109 180 220 212 299 8 11,4
80 74 120 195 230 222 316 8 14,1
100 90 149 230 251 243 343 8 20,0
150 139 202 300 324 316 408 8 36,4
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* - CnpaBOYHbIN pasmep

1 — 6510k usMmepeHus; 2 — repsuyHbIl npeobpasogamersib pacxoda;
3 — 3awumHsle Konbua, 4 — eepmoeeod kabesns ces3u; 5 — eepmossod
kabernsa numaHus; 6 — 3neKkmpu4yeckue rnpo8ooOHUKU Orisi cOeOUHEHUSs
kopryca SMP ¢ mpy6ornpogodom,; 7 — a5nekmpo0dbl; 8 — pbiM-60s1m.

Puc. A.3. Bug pacxogomepoB ucnonHeHun AKCMNMEPT-922MO, -921MMU,
-922MA Tunopasmepos Dy200, Dy300.

Ta6bnuua A.3. MaccorabapuTHble XapakTepUCTUKN pacxoaoMepoB
uncnonHeHun AKCIMNEPT-922MO, -921MWU, -922MA Tnnopasme-

poB Dy200, Dy300

Macca,
Dy, Mmm| d*, Mm D*, Mm D:*, MM L*, Mm H*, mm N He Boree,
Kr
200 194 258 358 362 464 12 59,0
300 295 362 485 514 581 16 120,4

40



%@

BbiXoa-1

e

PEXUM| J1

BbIXOM-2

4

o

]
1 (|0 | &

R8485

TOKOBbINA
BbIXOA

© Je,

MU TAHUE — pasbem nodkno4YeHuUs kabens numaHus =24B;

b7

J1 — KOHmakmHasi napa paspeweHusi Moougukauuu Cep8UCHbIX
napamempos;

J2 — KoHmMakmHas napa paspeweHusi MoouguKauuu Kanubpo8oYHbIX
napamempos;

SK2 — nepekrnoyameris ycmaHO8KU pexuma pabombl OKOHEeYHO20
Kackala yHugsepcasibHo20 8bixo0a Ne1;

SK3 — nepekmnoyamernis ycmaHO8KU pexuma pabombl OKOHEeYHO20
Kackala yHugepcarsibHo20 8bixo0a Ne2;

XT1 — KoHmakmHas korio0ka uHmepgetica RS-485;

XT2 — KoHMakmHas Kosio0ka yHusepcarsbHo20 ebixoda Ne1;

XT3 — KoHmMakmHas Kofio0ka yHusepcarsibHO20 8bixoda Ne2;

XT4 — KoHMakmHas Korio0ka exo0a yrpassieHUs.

Puc. A.4. Bug moaynsa kommyTauum 6510Ka U3amepeHusi pacxogomepa.
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a) obLEenpoMbILLIEHHOE UCMNOSTHEHME

A 1

7

2 24

B) OTOOMHOE MUCMNONHEHNE

A
=

_

N\

) BOPOTHMKOBOE UCMONHEHUNE 1) YCUNEHHOE UCMOSNTHEHNE

1 — 3awumHoe Kosnbyo; 2 — ghymeposka.

Puc. A.5. Bug MNIMNP ¢ 3alyMTHbIMYU KOSMbLAMU pa3HbIX UCMOJSTHEHUMN.

3awmnTHbIe KOMbLa OTOOMHOro ucnosnHeHus (puc.A.58) moryT ycTa-
HaBnmBaTbca B OMP, ncnonb3yemMbix Ans UISMEPEHUSA pacxoda CUIbHO
abpasnBHbIX XMUAKOCTEN, yCUneHHoro ucnonHenuns (puc.A.5a) — 8 SMP
ANs U3MEPEHNst pacxoda CUMbHO arpeCCUBHbIX XUOKOCTEN.

3awmnTHbIe KOonbLa pasHbIX UCMOSTHEHUI MOTYT Takke cHabxaTbca
AONOSTHUTENbHBIM 3a3eMnsalWuM  aneMmeHTomM (puc.A.2) ansa obecne-
YeHUs1 ANEeKTPUYECKOrOo KOHTaKTa B pacxogomepax, MOHTUPYyEeMbIX B
nnacTukoBble (MeTannonnacTMkoBbie) TpydbonpoBoab!.
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* - cnNpaBOYHbIN pasmep

1 — uHOukamop;, 2 — Knasuamypa; 3 — KIeMMma 3a3eMIIeHUS;
4 — MoOyrnb ebiqucriumens; 5 — Molyrnb BUIT; 6 — MOHMaXXHbIU MOOYrib;
7 — memarnnu4yeckue 2epmosgo0bl Mod npucoedUHeHUe Memarsopyka-
808 kabesieli numaHusi U cesi3u; 8 — KpOHWMeUH 07l ycmaHO8KU Ha
DIN-petky; 9 — cy6650kK gbiquciumeris;

Puc. A.6. Bua Bbluncnurtens pacxogomMmepa.
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® J/ ARRAY

A — OKHO 01151 pa3meuw,eHuUst KOMMymauyuOHHbIX 3/1eMEeHMO08 KOMOUHUPOBaHHO20
Modyrns «RS-232 | RS-485 / yHusepcarbHbIl 8bix00 0x»;

61, B1 — okHa 0ns pa3MmeweHuUs KOMMYymauuOHHbIX 3JIEMEHMO8 Cep8UCHO20
MOOQyrisi, ycmaHo8rieHHo20 8 criom 1;

62, B2 — okHa 0ns pa3MeweHuUsT KOMMymauuOHHbIX 3JIEMEHIMO8 Cep8UCHO20
MOOQyrisi, yCmMaHOBIEHHO20 8 C/lom 2;

I" — OKHO Onsi pa3MelweHUs1 KOMMYMayUOHHbIX 351IEMEHMO8 MOOYsIsi 8HYMPEH-
Heeo uHmepghetica RS-485 0nis ces3u ¢ pacxoOoMepoM;

1 — KOoHMakmHbie napbi 07151 ycmaHo8KU pexuma pabombl yHU8epcasibHbIX 8bl-
xo008 5-8;

2 — KOHMaKmHble rnapbl 05l ycmaHO8KU pexxuma pabombi yHugepcasbHbIX 8bl-
xo0o08 1-4;

3 — pa3bem 8bix00H020 uHMepgelica RS-485;

4 — koHMakmHble napbl J3, J4 Ona ycmaHO8KU pexumos pabomsl eblduciume-
ns;

5 — pa3bem yHusepcanbHo2o 8bixoda 0;

6 — KoHmakmHble napbl J2, J1 Ons ycmaHo8KU pexuma pabomsl yHueepcarsib-
Ho2o 8bixo0a 0;

7 — pa3bem 8bIx00HO20 uHmepgelica RS-232;

8 — pasbem yHusepcasibHbIX 8bix0008 1-4;

9 — pasbem yHusepcasibHbIX 8bIX0008 5-8;

10 — pasbem sHympeHHe20 uHmepgelica RS-485 0ns ces3u ¢ pacxodomepom;

11 — knemma noOKYeHUs] NPOB8OOHUKa, CcoeluHsiwe20 Kopryca MoOyris
BUIT u moHmMaxHo20 Modyns;

12 — paswbem 0nisi NoOKYeHUs Kabens numaHus =24 B;
13 — konodka npedoxpaHumens 1 A e uenu =24 B.

Puc.A.7. Bua c3agm cyb6noka BbluMCNIUTENs C ABYMSi CepPBUCHbLIMU
Moaynsamu (yHMBepcanbHbIX BbixoaoB 1-4 n 5-8)

44



O603Ha4YeHne KOMMYTALMOHHbIX

ANneMeHTOoB KOM6VIHI/IpOBaHHOI'O moaynsa

«RS-232 / RS-485 /
yHMBepcarnbHbI Bbixod 0»
B OkHe A

o " ,
N =B S ©
%) 55 &S
4 00 2 84
N DD o Z =

A I TS S B SN G ™ g
[ee][e e][e]e]e

[e o]
[oe]

Og

O603Ha4YeHNss KOMMYTALMOHHbIX 3MEMEHTOB MOAYNen BHELUHUX
CBSA3eN Npy MapKMpoBKe Ha Kopnyce cybbroka

BbIxoAHble curHansl KoHTaKkTHble napsbl
Homep cnoTa,
Homep Bbixoaa Ky[1a yCTAHOB- o0603HaveHne 0603HAYEHME o603HaveHne | obo3Have-
FieH Momyib OKHa CATHANOB OKHa HWMe KOH-
Ha puc.A.7 Ha puc.A.7 |TakTHbIX nap

YHuBepcanbHbin 0 - A TSOUT +/- A 1,32

(komb6. Mmoay”nb)
YHuBepcanbHbIn 1 TSOUT1 +/- J1, J2
YHuBepcanbHbIn 2 1 51 TSOUT2 +/- B1 J3, J4
YHuBepcanbHbIn 3 TSOUTS3 +/- J5, J6
YHuBepcanbHbin 4 TSOUT4 +/- J7,J8
YHuBepcanbHbIn 5 TSOUTS +/- J9, J10
YHuBepcanbHbIn 6 5 52 TSOUTG6 +/- B2 J11, J12
YHuBepcanbHbIn 7 TSOUT7 +/- J13, J14
YHuBepcanbHbIn 8 TSOUTS +/- J15, J16
TokoBbIN 1 1 51 |/ GND B1 -
TokoBbIN 2 2 52 |/ GND B2 -
Mpumep MapKNpoBKn T:
KOMMYTaLMOHHbIX 3r1e- HENE [
MEHTOB Mogyneii Ha | °|2|a EEEREEEE
Kopnyce cyb6noka: HEREERREE
- KOMBMHMPOBAHHOTO; E §§ § §§ § § § lelelelelelo]) HEBEEHAR
- YHMBEpCcanbHbIX BbIXO- e e
00OB; 2 ala
- TOKOBOIO; FuEEE 12288
- BHyTpeHHero RS-485 = J3 J4
E)c()s;im C pacxogome EEEE DEEE@EEEE]

r

\.

Pacnaitka pasbema RJ45

Pastem RJ45

MopgkntoveHune Kk ceTu Pasbem Ha 1 8 -
E h " Ne kouTakTa Ha RJ45 cy6bnoke |
thernet npn yctaHoB- Llenb Ha’gogéigi A5 NOAKII0 -| ANA NoAKknIo-

NIEHHOM pa3beme B OK- TR e com | e 1K 14 [g LN [ETTTTTTT]
TX+| 1 1 3 R | 5[5 | 1 B

Ho B1. — - > 5 Eo.- eefoe |- Bz CEOKY
RX+ 3 3 1 ‘
RX- 4 6 2

BUA CBEPXY

Puc.A.8. O6O3HayeHMss KOMMYTaALUMOHHbLIX 3fIeMEHTOB Ha cy66noke

BblYUcnurtens.
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NMPUNOXEHUE B. Cxembl BXxoga v BbIXo40B

6.1. YHuBepcanbHble Bbixoabl 6r10Kka namMepeHnsa pacxogomMmepa

Ana obecneyeHns conpsikeHust ¢ pasnnUYHbIMU TUNamu NPUEMHU-
KOB OKOHeuHble Kackagbl BbixogoB bW (puc.b.1) moryt paboTaTb Kak
npy NUTaHMM OT BHYTPEHHEro pasBA3aHHOrO MCTOYHMKA NUTaHUsS (ak-
TUBHBIN PEXNM), TaK U OT BHELUHEr0 WMCTOYHUKA MUTaHUSA (NACCUBHbLIN
pexum). TunoBas NocTaBka — MACCUMBHBIA PEXUM paboTbl OKOHEYHbIX
Kackagos.

B ckobkax Ha cxeme ykasaHbl 0603Ha4YeHMs AN yHMBEpCcarbHOro
Bbixoaa Ne2.

+3,3B +5B
SK2 (SK3) 100 Om T
1
q | I
! —° GND
—)’_o

TSOUT+ (DIR+)

—

vElS ) | = ¥

—_—

DOUT TSOUT- (DIR-)

Puc.b.1. Cxema OKOHe4YHOro Kackaga yHuBepcanbHbIX BbIXOA4OB Ofioka us-

b.2.

MepeHMus.

MoaknoyeHne OKOHEYHOro Kackaga K BHYTPEHHEMY MCTOYHUKY M-
TaHus + 5 B ocywectBnsieTca ¢ NOMOLLbK nepekntoyaTenen SK2 u
SK3 Ha nnaTte kommyTauum bU.

B aKTMBHOM pexume HanpsbkeHue Ha BbIXOAe Npu OTCYTCTBUM UM-
nynbca, a Takke COOTBETCTBYHLEe YyPOBHIO BbICOKUM B rornyeckom
pexume MoxeT ObiTb oT 2,4 oo 5,0 B. MNpn Hannumm nmnynbsca u npu
ypoBHEe HU3KMW B NOrMYECKOM peXMme — HanpsbkeHne Ha BbIXOAE He
bonee 0,4 B. PaboTa BbIxof4a B aKkTMBHOM peXunme JONycKaeTcs Ha Ha-
rpy3Ky ¢ conpotmBneHnem He meHee 1 KOm.

B naccumBHOM pexume gonyckaeTcs NMTaHue OT BHELUHEr0 UCTOY-
HUKa Hanps»XeHnem nocTosiHHoro toka ot 3 go 30 B. [Jonyctumoe 3Ha-
YeHne KOMMYTUPYEMOro ToKa Harpysku He 6onee 150 MA.

[nvHa nuHUKM cBA3M Ana yHMBepcarnbHbIX Bbixogos — 4o 300 m.
Bxoa ynpaeneHusa 6roka nsamepeHusi

Cxema Bxopga ynpaeneHus BW pacxogomepa npvBegeHa Ha
puc.6.2. C nomowibio Bxoga ynpasBfieHUsi (BHELHAS KHOMKa) MOXeT
OCYLLEeCTBMNATbCA YyrpaBreHne npoueccoM [[O3MPOBaHWA B CTapT-
CTOMHOM pexnme.

B kayecTBe ynpaBnsawoLWeEro curHana Ha Bxoq B uenb XT4/2-XT4/3
AOIMKHBI NogaBaTbcs uMnynbcbl Toka (0,5-20) MA.
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B OTCYTCTBUU yrnpaBndaroLWero curHana 1ok B uenn goJPKeH ObITb He

oonee 0,2 MA.
+33B 330 Om
D +5B < T PULLUP - yra
BUTTON 330 Om
-— ' BUTTON _ y14/2

GNDE XT4/3

Puc.b.2. Cxema BxogHoOro Kkackaga 6noka namepeHus

YnpaBnsaoLwmi curHan MoxeT Takke (opMMpoBaTbCA 3aMblkaHNEM
KOHTakToB XT4/1 n XT4/2 (Hanpumep, C NOMOLLbIO KHOMKW) Npu COnpo-
TUBNEHUM BHeLWHen uenu He 6onee 100 Om.

B oboux cnyyasx obecneuvMBaeTcsa ranbBaHMYecKasi pasBsA3ka
BXOOHOW Lenu.

b.3. YHuBepcarneHble BbIXo4bl BblYUCINTENS

OkoHeuYHble Kackabl YHMBepCarbHbIX BbIXOA0B BblYMCUTENS (pUC.
6.3) MoryT pabotatb kKak npu NUTaHUM OT BHYTPEHHEro pasBsi3aHHOro
NUCTOYHMKA NUTAHUA (AKTUBHBIA PEXNM), TaK N OT BHELLHEr0 WUCTOYHMKA
NUTaHus (NaccuBHbIN pexnm). TunoBasi NOCTaBKa — MNACCUBHbLIN PEXMM
paboTbl OKOHEYHOro Kackaja.

B ckobkax Ha cxeme ykasaHbl 0603Ha4YeHus 0N YHUBEPCarnbHbIX
BbixogoB NeNe2...8.

] 1eon

° J1(J3,J5,J7, J9, J11, J13, J15)

+5V

» «TSOUT1(2...8) +»

» «TSOUT1(2...8)-»
J2(J4,J6,J8, J10, J12, J14, J16)

l

Puc.B.3. CxemMa OKOHEYHOro Kackaja yHMBepcCanbHbIX BbIXOAOB BblYUCIU-
Tens

a7



B akTMBHOM pexnme 1 3agaHHOM 3Ha4YeHun napameTpa AKTUB. yp.
BbICOKMM HanpshkeHne Ha BbIXOAe B JIOTMYECKOM pexume U aMniuTy-
Aa uMmnynbca B UMMNySNIbCHOM peXxmnme MoxXeT ObiTb oT 2,4 o 5,0 B. MNpu
OTCYTCTBMM MMNYyfbca U Npu ypoBHe HU3KUK B NOrMYecKkoM pexumme —
HanpshkeHne Ha Bbixoge He 6onee 0,4 B. PaboTta Bbixoga B akTUBHOM
pexume OOMyCKaeTCA Ha Harpys3ky C COMpOTUBIIEHMEM HE MeHee
1 kOm.

B naccuBHOM pexume gonyckaeTcsl NUTaHue OT BHELUHEero UCTOoY-
HUKa HanpsXeHMeM NocTosiHHoro Toka oT 5 go 10 B, gonyctumoe 3Ha-
YeHne KOMMYTUPYEMOro Toka Harpysku He 6onee 10 MA. [onyckaeTcs
nUTaHWe BbIXOOQHOrO Kackaja OT BHELUHEero MCTOYHUKA HarnpshkeHnem
0o 24 B NOCTOAHHOro TOKa, NpYM 9TOM aMnnuMTyada BbIXOOHbLIX UMMNYb-
coB ByadeT orpaHuyeHa HanpsbkeHnem cpabaTtbiBaHMsSI cynpeccopa Ha
ypoBHe 15 B.

MoaknoyYeHne OKOHEYHOrO Kackafa K BHYTPEHHEMY UCTOYHUKY Mn-
TaHUs +5 B ocylecTBNsAeTCs C NOMOLLbIO NEPEMbIYEK, 3aMbIKaOLLNX
KOHTaKTHble napbl J1-J8 Ha COOTBETCTBYIOLIEM AOMNOMHUTENBHOM MO-
Ayne yHuBepcarbHbIX BbIXOAOB.

OnunHa nuHum ceasmn go 300 m.
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NMPUNOXEHUE B. NCTOYHMK BTOPUYHOIO NUTaHUA

1
i O/G§ ) i
2 4 +v -v \
] 0
\O T
+V OK
O 35 * )
90 * +V ADJ l
0
3
] \; N L /
P 6
A - - -
M \
a0 D2 | 100* .
a) BuA cnepeam 6) Bua cboky

* - CNpaBO4HbIN pasmep

1 — 8UHMbI KOHMaKMHOU KO/I00KU 8bIXOOHO20 HarpsikeHusi =24 B; 2 —
€8emoOOUOOHbIU UHOUKaAmop BK/IYEHUS UCMOYHUKa 8MOopUYHO20
numaxusi; 3 — 8UHM 3a3eMsieHusi; 4 — 8UHMbI KOHMaKMHOU KOJI00KU
MooKrYeHUs1 HanpskeHuss numaxus ~220 B 50 'y (L — nuHus, N —
Hetumparb); 5 — cepbea 051 0c80b0XX0eHuUs 3awernku; 6 — 3awesika 0ns
kpenneHusi Ha DIN-pelke.

Puc. B.1. UcTOYHUKM BTOpUYHOro nutaHmusa cepumn ADN-1524 (=24 B 15 BrT).

rel em.E9xxMx docl.l
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