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HacToswun aoKyMeHT pacnpoCTpaHSeTCsl Ha pacXxOAoMep-CHETUMK
anektpomarHuTHbIn «B3JIET OM» moandumkaummn IKCIEPT (ganee —
pacxogomep) u npegHasHadeH Ansi 0O3HAKOMMEHUA C YCTPOWCTBOM U
nopsgKkoM  aKcnnyatauum pacxogomepoB ucnonHeHmn OKCIMEPT-
911MW, -912MO, -912MA, -921MW, -922MO, -922MA. YHacTb | cogep-
XUT TEXHUYECKOE ONUcaHne M NOpPSLOK MCMOMb30BaHMS pacxogomepa
npw aKcnnyataumm, YacTb || — onucaHme HacTpoek npubopa Ha ob6bekTe
aKcnnyaTauum u METOANKY NOBEPKN.

B cBA3n ¢ noctosiHHOM paboTon No yCOBEPLUEHCTBOBAHMIO Npubo-
pa, B pacxogomepe BO3MOXHbl OTIIMYNA OT HACTOSLLEro pyKOBOACTBA,
He BMVSIOLWNE HA METPONormyeckne xapakTtepuctmkm n yHKUMOHas b-
Hble BO3MOXXHOCTU Npunbopa.

MEPEYEHb MPUHATLIX COKPALLEHWUN

D, - ANaMeTp YCIIOBHOIo Npoxoaa;

B - BNOK M3MepeHUs;

YKKU - XXNOKOKPUCTaNIM4Yeckum nHanKaTop;

MK - NepcoHanbHbIN KOMNLIOTEP;

MNP - nepBM4YHbIN NpeobpasoBaTenb Pacxoaa;
iclile; - ANeKTpoABMXKYyLLasa cuna;

OMP - anekTpoMarHuTHbIA pacxogomep.

* % %

Pacxodomep-cyemuyuk anekmpomagHumHbil «B3JIET OM» 3apesucm-
puposaH 8 [locydapcmeeHHOM peecmpe cpedcme uamepeHul P® nod
Ne 30333-10 (ceudemenibcmeo 06 ymeepxdeHuu murna cpedcme us-
mepeHuti RU.C.29.006.A Ne 40672).

Pacxodomep-cyemyuk anekmpomacHumHbit «B3JIET OM» coomeem-
cmeyem mpebogaHusM TexHU4YecKo20 peanameHma TaMOXeHHO20
coro3za TP TC 020/2011 «3nekmpomacHUmMHasi CoBMeCcCmuMoCmb mex-
HUYECKUX cpedcmey (peaucmpayuoHHbIU HOMep OeKknapauyuu o coom-
eemcmeuu TC N RU [J-RU.AB72.B.02201).

Pacxodomep-cuemyuk «B3JIET OM» paspeweH K npuMeHeHur Ors
ydema mernyoHOCUMmesis 8 8005IHbIX cucmemax mernnocHabXxeHusl.
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FTAPAHTUU USTOTOBUTENA

|. UsroToBuTENb rapaHTUpyeT COOTBETCTBUME TEXHUYECKUM YCITOBUSIM
pacxogomepoB «B3JIET 3OM» wucnonHeHnn OJOKCIEPT-9xxMO B
npegenax rapaHTUnMHoro cpoka 28 mecsaueB 1 ncnonHeHmn SKCIMEPT-
IxxMW, OKCIMEPT-9xxMA B npegenax rapaHTUAHOro cpoka 15
MecsileB C AaTbl NEpBMYHOM NOBEPKU MpU COOMOAEHMU CneayoLmx

YCrOBUN:
a) XpaHeHwe, TPaHCMOPTUPOBaHME, MOHTaX W 3KCnryatauus usgenvs
OCYLLIeCTBMSAOTCA B COOTBETCTBUU C 3KcnsiyataunoHHOM

AOKYMeHTauuen Ha usgenve;

6) MOHTaX W nyckoHanagouyHble paboTbl BbINOMHEHbI B TedeHue 15
MecsueB C pdaTbl MEepBUYHOW MOBEPKM C OTMETKOM B Macnoprte
n3gnenus;

[Mpn HecobnogeHun ycnoBusa NyHKTa 16 rapaHTUWHBIA CPOK SKChnyaTauun
coctaBnseT 15 mecsiueB C AaTbl NEPBUYHON NOBEPKU U3OENUS.
NMPUMEYAHWE. Jata BBoAa nsgenus B akcnnyarauuio 1 gata no-
CTaHOBKM Ha CepBUCHOE ODCnyXuBaHWe yKasblBalOTCA B nacnopTe Ha
nspgenve B pasgene «OTMeTKM O nposedeHun paboTy», 3aBepsAlTCS
noanncbLI0 OTBETCTBEHHOTO NULA U NeYaTbio CEPBUCHOIO LIEHTpa.

Il. T[apaHTUMMHBLIN CPOK nNpoAaneBaeTCcA Ha BPEMS  BbINOSHEHUSA
rapaHTMMHOrO pemoHTa (6e3 ydeTa BpEMEHM €ro TPaHCMOPTUPOBKM),
€Cnn CpoK NPOBEAEHUS TapaHTUMHOMO PEeMOHTa MpPeBbICUIT OAMH
KaneHgapHbIn MecsiL,.

lll. A3rotoBuTENb HE HECET rapaHTUMHbIX 00A3aTENbLCTB B CREAyHLMX
cny4vasix:

a) OTCYTCTBYeT MacnopT Ha u3genuMe C 3anofIHEHHbIM pas3geniom
«CBMNOETENLCTBO O NMPUEMKEY;

0) nsgenne MeeT MEXaHUYECKME MOBPEXOEHWS;

B) wu3genue XpaHunocb, TPaHCMOPTUPOBANOCb, MOHTMPOBASIOCb WU
3KCnnyaTMpoBarnocb C HapyweHuem TpeboBaHUM 3KchnyaTaunoHHON
AOKYMEHTauumn Ha uagenve;

r) 6bu1o pgonyweHo 3ameps3aHue (nepexog B TBepaoe ¢asoBoe
COCTOSIHME) KOHTPONMPYEMOW XXMUAKOCTU B NPOTOYHON YacTu U3OENNs;

A) OTCyTCTBYET Unu noBpexaeHa nnomba ¢ noBepuTeribHbIM KNenmMom;

€) u3genve unum ero coctaBHas 4acTb nogsepranocb pas3bopke unu
aopaboTke.

* % %

HencnpaBHoe n3genve ans BbiNOMHEHUSA rapaHTUMHOIO PeMOHTa Hanpas-

naeTcs B perMoHarsnbHbIA UMW rofIOBHOM CEPBUCHBIN LIEHTP.
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OBO3HAYEHMA UCMNOJIHEHUA

McnonHeHnss pacxogomepa oTnmyatoTca TUNOM MPUCOEANHEHNST K
TpybonpoBoay (KOHCTPYKTMBOM MPOTOYHOM 4YacTW) U HasHa4YeHMeM no
BMAOY KOHTPONMMPYEMOW XMAOKOCTU (MaTepuanom yTepOBKM BHYTPEH-
HEen nNoBEepXHOCTU NpoToYHoM YacTu MNP n matepmnanom anekTpoaoB):

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

pbl Dy10-Dy150;
OKCMEPT-92xMx — Tun npucoeavHeHnsa — cornaHuesoe, Turnopasme-
pbl Dy20-D,300.

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

O603Ha4YeHne UCMONHEHUI NO HAa3HAYEHMIO:

OKCMEPT-9xxMO — oluwenpombiwieHHoe (gnss  HearpecCuBHbIX
Xungkocten 6e3 abpasmnBHbIX NpUMecen);

OKCMNEPT-9xxMWU — wu3HOCOycTOMYMBOE WCMNONHeHWe (ons paboTsbl C
abpasnBHbIMWN XUOKOCTAMN);

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

XapaKTepI/ICTI/IKI/I BblMyCKaeMbIX NCNOSTHEHNN pacxogomepos:

OKCMNEPT-9x2MO - ob6wenpowmsbiwneHHoe: MNP ¢gyTteposaH dTopo-
nnacTtoM, C 3aWUTHbIMU KOMbLAMMK, 3NEKTpoabl
BbINOJIHEHbI N3 HEPXXABEKLLEN CTanu;

3KCMNEPT-9x1MU — wusHocoyctonumoe ucnonHenue: MNP dytepo-
BaH MonuypeTaHoMm, 06e3 3alUMTHbIX Konel,
3NEeKTPoadbl U3 HEPXKABEIOLLIEN CTanM UNn TUTaHa
(no 3akasy);

OKCMEPT-9x2MA - arpeccuBocTtorkoe ucnonHexue: MNP dyTtepo-
BaH (pTtoponnacTtom, 3awWmuTHble Konbua — Mo
3aKkady (MCNOMHEeHMs 3allWTHbLIX Konew — Ha
puc.A.5), anekTpoabl — U3 TaHTana unn TuTaHa
(no 3akasy).



1. OMMMCAHUE U PABOTA

1.1. HasHauyeHue

1.1.1.

1.1.2.

Pacxogomep-cyeTunk anektpoMmarHutHoln «B3JIET OM» npeagHasHa-
YeH Ona M3MepeHus cpegHero obbeMHoro pacxoga n obbema pasnuy-
HbIX 3NEKTPONPOBOAALLUNX XUOKOCTEN B LUMPOKOM AnanasoHe Temnepa-
TYP W BA3KOCTEN Npu NPpsiMOM 1 06paTHOM HarnpaBfieHUU NOToKa B pas-
NNYHBIX YCNOBUSX 3KCMNyaTaumm.

OnekTpomarHutTHele pacxogomepbl (OMP) «B3JIET OM» wmoryt
NPUMEHATBCS B 9HEpreTuke, B HedTe-, raso- u ropHogobbiBatoLLen
NPOMBbILLIIEHHOCTN, KOMMYHasIbHOM XO35IMCTBE, YEPHOW U LIBETHOW Me-
Tannyprum, xumMmyeckon, HedTenepepabaTtbiBalollen, LEnoI03HO-
OymMaXkHOW, NULLEBON M APYrMx oTpacnsax npoMbilneHHOCTU. Pacxono-
Mepbl MOFYT MUCMNOJSIb30BaTbCA B COCTaBE PasfIMYHbIX KOMIMMEKCOB, U3-
MeputenbHbix cuctem, ACY T w 1.n.

Pacxogomepbl MOryT ycTaHaBNMBaTbCA Kak B MeTanfmnyeckme, Tak
1 B NNIAaCTUKOBbIE (MEeTannonnacTMkoBbie) TpybonpoBoabl.

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

n3MepeHne cpegHero o6bEMHOro pacxoda >XMOKOCTM Npu MpsSIMOM U
obpaTHOM HanpaBneHUn NoToKa;

onpeaeneHne obbema XUOKOCTM HapacTaloLWUM UTOrOM OTAENbHO ANs
npsIMOro 1 obpaTHOro HanpaBneHus NoToka, a Takke Ux anrebpavye-
CKOW CyMMbI C y4€TOM HarnpaBneHus NoToka;

[03UpoBaHMe NpeaBapuUTenbHO 3a4aHHOro 3HayeHust obbema XUAKo-
CTU UMK [03MPOBaHUE B PEXMME «CTapT-CTOM» WU onpedeneHne npu
3TOM BENMYMHbI OTMEPEHHOM 403bl M BPEMEHW A03UPOBaHUS;

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

coXpaHeHWe B 3HEepProHe3aBWCMMONM NaMATU YCTAHOBOYHbLIX MapameT-
pOB;

aBTOMATUYECKUA KOHTPOSb U MHOMKALMIO Hanuyus HewTaTHbIX cuTya-
LM N OTKA30B;

BbIBOL, M3MEPUTESNbHOW, ANAarHOCTUYECKOW, YCTAHOBOYHOW, apXMBHOWN U
ApYyron WHdopMauun Ha AUCNEN BTOPUYHOMO BbIMUCIIUTENS, Yepes
nocrnegosaTenbHbli MHTepdenc RS-232 nnn RS-485, a Takke 4vepes
nHTepdenc Ethernet;

- 3allnNTY YCTAHOBO4YHbIX aHHbIX OT HECAHKLUMOHMPOBAHHOIO AOCTYMNa.

PacxofoMep Takke MOXeT KOHTPONMpOBaThb 3anofiHeHue TpyGo-
NPOBOAA XUOKOCTbIO.



1.2. TexHn4YeCcKue xapakTepuCcTUKu

1.2.1. 3HavyeHna Haubonbliero Quaus M HaMMeHbLEro Quauw U3MEPSEMbIX
cpeaHnx 06beMHbIX pacxodoB ANS pasnMyHbIX ANaMeTpPOoB YCITIOBHOMO
npoxoAa (TunopasMepoB nepsuYHOro npeobpasosartens pacxopa) Dy
npvBeaeHsl B Tabn.1.

Tabnuua 1
O0bo3HaueHue 3
HayeHve napameTpa

napameTpa
Dy, MM 10 | 15|20 (25| 32 | 40 | 50 | 65 | 80 | 100 | 150 | 200 | 300
Q.iav6s M3/q 3,397,63(13,5121,2|34,7154,3184,8| 143 | 217 | 339 | 764 |1357| 3056
Quami1, 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
Quanm.2, M3/q 0,042]0,095|0,169(0,265]0,43410,679| 1,06 | 1,79 | 2,71 | 4,24 19,55 17,0 | 38,2

Quaumt — HAMMEHbLUMIA pacxon AN Pacxo4oMepPOB € NorpeLlHocTbo + 0,5 % munm
1 0,15 % (B 3aBMCUMOCTHU OT UCMOSHEHNS);

Quaumz — HAUMEHbLUNK pacxod Ans pacxogoMepoB ¢ norpelHocTblo £ 1,0 %.

1.2.2. YyBCTBUTENBHOCTb pacxogomMepa no ckopocTn notoka — 0,02 m/c.

1.2.3. MapamMeTpbl KOHTPONUPYEMOM XKNOKOCTH:

-4
- yaenbHasi npoBOANMOCTb — He MeHee 510 Cwm/wm;
- CKOPOCTb NoToka — Ao 12 Mm/c;

- Temnepatypa — oT muHyc 10 go 150 °C npu dyTepoBke pToponnacTtom

n ot mmnHyc 10 go 70 °C npu oyTEpOBKE NONNYPETAHOM;

- pasneHue B Tpybonposoae — o 2,5 Mrla.

1.2.4. BXxogbl 1 BbIXOAbl BHELLHUX CBA3EN:

a) 6roK nsmepeHus:

- YHMBepcarsnbHble BbIxoabl — 2;

- BXog ynpasneHus — 1 (no 3akaay);
- nHTepdenc RS-485.
0) BblUMCIUTEND:

- YHUBepcanbHble Bbixogbl — oT 1 Ao 9 (no 3akasy);
- TOKOBbIM BbIxod — 1 (No 3akaay);
- nHTepgenc RS-232;

- nHTepdenc RS-485 — 2;
- nHtepgenc Ethernet — 1 (no 3akasy).

1.2.5. Pacxogomep obecnevmBaeT xpaHeHue pesynbTaTtoB paboTbl B apxusax
BblUMCNTENS:

- yacosoMm — 1560 3anucen;
- CYyTOYHOM — 366 3anucen;

- Mecs4yHoM — 48 3anucen;



- npounseonsLHOM — o 1000 3anucen;

- XypHarne owunbok — go 1000 3anucew;

- XXypHane pexumos — Ao 500 3anucen;

- XXypHane nosnb3oBaTens — go 1000 3anucen.

CpoK COXpaHHOCTW YCTaHOBOYHOM WH(popMaumm B pacxogomepe
Npwn OTKITHOYEHUM BHELLHEro NUTaHna He meHee 1 roga.

1.2.6. DnekTponuTaHme pacxogomepa:

- HanpsbkeHne nuTaHma — cTabunnuanpoBaHHOE HanpsKeHne NOCTOAHHO-
ro Toka 3HadYeHnem n3 guanasoHa (22-25) B ¢ ypoBHeM nynbcaumm He
oonee +1,0 %. Nutanme ot cetn 220 B 50 'y, moxkeT obecnevnBaTbecs ©
MOMOLLIbIO UCTOYHMKA BTOPUYHOIO MUTaHUS, NOCTAaBSIEMOro no 3akasy
(MpwunoxeHwne B);

- noTpebnsemas MmowHocTb — He Bonee 7,0 BT.
1.2.7. OkcnnyaTauMoHHbIE NapamMeTpbl:

- cpeaHsist HapaboTka Ha oTka3 — 75 000 u;

- CpeaHnin CpoK Crnyxbbl — 12 neT.

1.2.8. Pacxogomep cootBeTcTBYeT TpebosaHusam TOCT P 52931 no yctoun-
YNBOCTU:

- K KriMMaTu4eckuM Bo3gencTeuam — rpynne B4 (ananasoH Temnepatypbl
oKkpyxatowero Bosgyxa ot 5 go 50 °C, oTHocuTeNnbHasa BAAXHOCTb He
6onee 80 % npu TemnepaTtype o 35 °C, 6e3 koHaeHcaumn Bnaru);

- K MexaHmn4eckum Bosgencrtemnam — rpynne N2;
- K aTMochepHOMY aaBrieHuto — rpynne P2.

CreneHb 3aluMTbl pacxodomMepa M BblYUCIIUTENS COOTBETCTBYET
koay IP65 no TOCT 14254.

1.2.9. Bug n maccorabaputHble XapakTEPUCTUKN COCTaBHbIX YacTen pacxo-
aomepa npueeaeHsbl B [MNpunoxeHun A.



1.3. MeTponormnyeckne xapakTepuUCTUKHU

Mpepenbl gonyckaemMon OTHOCUTESTIbHOW MOrpeLuHOCTN Npu nu3me-
pPeHun, NHOMKaUMn, perucTpauum, XpaHeHun u nepegade pesynbtaTtoB
n3mepeHus cpegHero obbLeMHOro pacxoga, obbema pasnuyHbIX Xua-
KocTen npu ntobom HanpaBneHUn NOTOKa He NPEBbILAOT 3HAYEHUN:

-+ 0,5% vnn £ 0,15 % (B 3aBUCUMOCTM OT UCNOSTHEHUSA) ANA pacxodo-
MepoB C Auana3oHOM pacxofoB OT Quauut A0 Quaws (AMHaAMMYECKUI
AnanasoH 1:10);

-+ 1,0 % ona pacxogomepoB ¢ AnanasoHoM pacxodoB OT Quaumz 80 Quave
(anHamnyecknin gnanasoH 1:80).

10



1.4. CocTaB

KoMnnekT noctaBku pacxogomepa npmeseaeH B 1abn.2.

Tabnuua 2
HanmeHoBaHue Kon. Mpum.

Pacxogomep 1 Mpum. 1
Bnok BbluMcnuTens 1

NcTo4HUK BTOpUYHOTO nuTtaHmsa =248 1 Mo 3akasy
KoMNneKkT MOHTaXHbIN 1 Mpum. 2, 3
MacnopTt 1

KoMnnekT akcnnyaTaunoHHON AOKYMEHTALMN B COCTaBe: 1

- PyKOBOACTBO Mo akcnnyataumm v. |, 1 Mpum. 4

- IHCTPYKUMS! MO MOHTaxy

NMPUMEYAHNA.

1. Tunopasmep pacxogomepa n ero ucnosnHeHue (cm. pasgen O6osHadve-
HWE UCMOSNTHEHUI) — B COOTBETCTBUMN C 3aKa30M.

2. B koMnneKkT BXOAAT OTBETHbIE YaCcTU pa3beMOB A4 Kabenen nuTaHus u
CBA3MN.

3. [Ina MoHTaxa pacxogoMepa Ha obObekTe Mo 3akady MOXeT OblTb
noctaesrneH Habop 9NEMEHTOB MNPUCOEOMHUTENBHON apmaTypbl B
cornacoBaHHOM Komnrektaumm, nubo komnnekt apmatypbl «B3JIET
KIMA» B cbope.

Honyctnmoe fasneHne nocraBnseMon npucoegmHuTensHon apma-
Typbl 1,6 MlNa nnu 2,5 MlMNa — no 3akaasy.
4. JkcnnyaTtaunoHHas AOKyMeHTauus 1 KapTbl 3akasa Ha AaHHOe usgenuve

W OPYryo Npoaykumio, Bbinyckaemyro ovpmon «BaneTt», pasmeLleHbl Ha
canTe no agpecy

Tam xe pa3mMeLlleHbl nNporpamMmmebl.

«YHuMBepcanbHbI NPOCMOTPLUMKY», BKIIHOYAKOLWMIA B CBOM COCTaB UHCT-
pymeHTanbHyto nporpammy «MoHutop SKCMEPT-M» gns paboTbl C
npubopom no nocregoBaTenbHbiM UHTEpdencam RS-232, RS-485 n
nHTepdgency Ethernet;

«YTeHue xypHanosB npubopa» — AN NpocMoTpa XXypHanoB UsMepuTe-
na pacxogomepa.

11


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 aneKTponpoBOASALLENA XUAKOCTU, ABUXYLUEACH B MarHUTHOM
none, cosgaBaemMoM 3SMEKTPOMArHUTHOM CUCTEMOW B CEYEHUW KaHarna
nepBu4HOro npeobpasosatens pacxoga (puc.1).

@ Kanan [P
5 -

MuTaHne obmoToK N3mepeHne
3MNeKTpOMarH1ToB 30C vHaykunn

[P — nepsuyHbIl npeobpasosamerib pacxooda;

B — eekmop mazHUMHoOU UHOYKYUU;

E — sekmop anekmpodsuxyweu cunel (34C) uHOykyuu;
Vyx — 8EKIMOP CKOpOCMU XudKocmu.

Puc.1. MpuHuMn gencTeusa pacxogomepa.

OneKTpoOMarHUTHbIN NepBUYHbLIN NpeobpasoBaTens pacxoaa (MIM1P)
npegcrasnsieT cobon nonbii MarHUTONPOHULAEMBIN LUINHAP, CHAPYXK
KOTOPOro pasmMeLleHbl 0OMOTKM anekTpomarHmTa. BHyTpeHHas noBepx-
HOCTb UMNUHAPA MMEET 3NeKTPOM30NsaLUNMOHHOE NoKpbiTMe. [ns cbema
N3MEPUTENTBLHOIO CUrHana B CTEHKaxX UMNUHApA AguamMeTparbHO pacno-
NOXeHbl ABa 9NeKTpoAa, KOHTAKTUPYHLWME C KOHTPONMPYEMOKN XNOKO-
CTblO.

OO0C wHaykumn E nponopumoHanbHa cpefHen CKOpPOCTU MOToKa
XWOKOCTWU V, PacCTOSHUIO Mexay anektpogamm d (BHyTpEHHEMY Aua-
MeTpy NepBUYHOro npeobpasoBaTens)  MarHUTHOW UHOYKUUN B:

E=k-B-d-v,

roe k — koadppmumneHT NnponopuUmMoHanbHOCTH.

[Ons gaHHoro Tmnopasmepa SMP B 1 d — BeNuUYMHbI NOCTOSIHHbIE.
3Hayenne B[C He 3aBUCMT OT TemnepaTypbl, BA3KOCTU, a Takke Npo-
BOAMMOCTM XXMOKOCTU MPU YCMOBUKM, YTO NPOBOAUMOCTb HE MEHbLUEe
YKa3aHHOWN B TEXHNYECKMX XapaKTepUCTUKax pacxogomepa.

C yyeTtom cbopmynsl ana 90C uHaykunmn pacxon Q onpepenseTtcs
cnegyrowmnm obpasom:
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n-dz_ n-d

Q=" 4-k-B

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

T
vzjqamL
0

1.5.2. YcTponcTBO pacxogomepa

1.5.2.1. Pacxogomep-c4eTynk anektpoMarHutHbein «B3JIET 3M» coctouT 13
nepBUYHOro npeobpasoBaTens pacxoga M BTOPUYHOro npeobpasosa-
Tens, KOTOpbIN B CBOK ovepefb COCTOUT M3 Ornoka U3MEpPEeHUsa U Bbl-
yncnuTens.

Pacxogomep-cyeTynk msrotaBnvBaeTcs B pasfesibHOM UCMonHe-
HUKM (puc.2), Npu KOTopoMm B TpybonpoBoa C U3MePSEMON XUOKOCTbIO
yctaHasnmBaetcs MNP n 6nok namepeHns, a BblMUCNNTENDb BbINOSHEH
B BuAe oThenbHoro 6roka ¢ MHOMKaTOPOM W KNaBuaTypoOW, KOTOPbIN
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,

[P — nepsuyHbIli npeobpasosamerbs pacxoda;
XKKU — xudkokpucmannudeckul uHOUKamop;
UBIT — ucmoYHUK 8MOopUYHO20 MUMaHUs.

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

- Npuem n o0bpaboTKky nameputensHoro curHana (90C nHaykuum), onpe-
AeneHve cpegHero o6beMHoOro pacxoga npu fnobomM HanpaBneHuu no-
TOKa;

- onpepenedHne obbema K1aKocTu HapacTarLwnMm UTOroMm otaesibHO And
npAMoOro un O6paTHOFO HanpaseJieHnA NnoToka, X CyMM C y4eToM U oes
ydyeTa HanpaBJlieHNUA NOTOKa;
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- Npeobpa3oBaHne U3MepeHHOro 3Ha4eHUss cpeaHero pacxoga B nocrie-
[0BaTeNbHOCTb BbIXOAHbLIX UMMYIbCHBIX CUTHASOB;

- onpegeneHne HanpaslieHnA NOToKa U Bbloady CUrHana HanpabBJieHUsd
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. [nuHa kabens
cBA3n — go 1200 wm;

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

- XpaHeHne yCTaHOBOYHbIX JaHHbIX U NMapaMeTpoB HaKOMIIeHNA, a TakKkKe
3allnTy X oT HECaHKUMOHNPOBAHHOIO oCcTyna.

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 TOKOBOIo, 4YaCTOTHO-
MMNYINbCHbIX UIN NTOTMYE€CKNX CUrHasroB;

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

- COXpaHEeHVe B 3HEProHe3aBMCMMON NaMSATU pe3ynbTaToB U3MEPEHUN 1
YCTaHOBOYHbIX NapaMeTpoB;

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

- aBTOMaTUYeCKUA KOHTPOSb U MHAMKALMIO HAnMunUsi HelTaTHbIX cuTya-
LWUA U OTKA30B, a TaKkke 3amnncb B XXypHarn ownbok ux Buaa u AnuTenb-
HOCTU;

- 3aLUMTY apXUBHbIX N YCTAHOBOYHBIX JaHHbIX OT HECAHKLIMOHNPOBaHHOIO
poctyna.

HacTpoiika pacxogomepa Ons namepeHusi napameTpoB PeBepcuB-
HOTrO NMOTOKa BbIMONHAETCA MO 3aKasy.

1.5.3. PexxumMmbl paboTbl
1.5.3.1. Pacxogomep umeeTt Tpu pexnma paboTbl:
- HACTPOWKA — pexuM HacTpoWiK1 1 NOBEPKM;
- CEPBUC — pexum noaroToBKM K 3KCnyaTaumm;
- PABOTA — akcnnyaTaunoHHbIA PeXnM (pexnm nonb3osaTens).

Pexumbl paboTbl pacxogomepa 3agatoTcs nepemblidkaMmn B BuAE
KOMOUWHaUUM Hanuumsi / OTCYTCTBUSA 3aMblKaHUSA KOHTaKTHbIX nap J1 u
J2, pacnonoxeHHblx Ha nnate moayns 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 «+»
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— Hannune 3amblKaHUS KOHTaKTHOWN napbl FlepeMbI‘-IKOVI, a «-» — OTCyT-
cTBNE 3aMbIKaHUA.

Tabnuua 3
KoHTakTHasa napa
HanmeHoBaHue
exKUMa briok namepeHuns Beluncnurenos HasHadeHune pexuma

P J1 J2 J3 J4

HACTPOWKA - + + - HacTponka n nosepka
CEPBUC + - - + lMogroToBKa K aKcnayataumm
PABOTA - - - - JKcrnnyaraums

HanbonbLunMy Bo3MOXHOCTAMM obnagaeT pexum HACTPOVKA. B
3TOM pexXumMe MHONUMPYIOTCHA BCe NapamMeTpbl U BO3MOXHa Moandumka-
LUMs BCeX YCTAaHOBOYHbIX NapaMeTpoB. HavMMeHbLnMM BO3MOXHOCTAMM
obnapaet pexum PABOTA.

1.5.3.2. Pexxum PABOTA — 3TO pexunm akcnnyatauum pacxogomepa Ha obbek-

Te. B pexume PABOTA nonb3oBaTtenb MMeeT BO3MOXHOCTb NpocmaT-
puBaTb:

a) nsmepsiemMble 3HauYeHUs NapamMeTpoB: OGBEMHOrO pacxoda, 0GbEMOB,
HaKOMMEHHbIX NPY NPSAMOM M 0GpPaTHOM HamnpaBneHUM NoToKa, a Takke
NX CYMM C y4eToM 1 6e3 yyeTa 3HaKa NoToKa;

0) cogepxMmoe apxXnBOB W XXYpPHAroB,

B) KOHQUrypauMOHHblE MapamMeTpbl: TWUMbl YCTAHOBMEHHbLIX CEPBUCHbIX
MoZynen BHELLHMX CBS3EN U XapaKTePUCTUKN BbIXOLOB;

r) napameTpbl paboTbl:
- MOKa3aHNA YacoB pearibHOro BPEMEH!;
- NapamMeTpbl cBA3M No nHTepdencam RS-232 (RS-485), Ethernet.
B pexxnme PABOTA nonb3oBaTesnib UMEET BO3MOXHOCTb:

a) BKMYaTb PEXUM [03MPOBaHWS W ynpaBnsaTb NPUGOPOM B 3STOM
pexume:

- 3ajaBaTb 3Ha4YeHne O03bl,
- MHUUMMpoOBaThb Mnpouecc Jo3npoBaHNA NO CUrHasy c BHELLHEW KHOMKK.

0) ycTaHaBnuBaTb napameTpbl paboTbl NO BHEWHUM WHTepdencam RS-
232 (RS-485), Ethernet: ceteBon agpec npubopa, ckOpocTb paboThl,
ANMTenbHOCTb 3adepxkn u naysbl, MAC-agpec, IP-agpec, IP-macky u
IP-agpec wnto3a;

B) BblbupaTb eanHuubl M3MepeHus pacxoga (obvema) [M3/‘-I; m>/cek;
n/MuH; n/cek (M3; nJ.

1.5.3.3. Pexxum CEPBUC — 3710 pexxum noaroToBKM pacxogomMepa K aKkcnnyarta-

UMn Ha obbekTe.

B pexunme CEPBUC pononHUTEnsbHO (MO OTHOLLIEHUIO K PexXumMy
PABOTA) BO3MOXHO:

- UIBMEHATb NapaMeTpbl YHUBEPCallbHbIX BbIXO40B onoka N3MEPEHUA;
- NIBAMEHATb NapaMeTpPbl BbIXOOOB CEPBUCHbIX MOD,yJ'IGVI BblMUCITINUTENA;
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- NPOM3BOAMTbL HACTPOMKN OTCEYEK MO pacxoay, napameTpoB punbTpoB
N ycTaHaBnmeaTb pabounn guanasoH pacxogomepa;

- HacCTpauBaTb anropuTM onpeaeneHnst NycTon Tpyobl;
- KOPPEKTMPOBaTb HACTPOMNKM CBSI3N C NEPBUYHBLIM N3MEPUTENEM;
- UBMEHATb NoKa3aHUsi NPUOOPHLIX YaCOB;

- Npon3BOANTb OYUCTKY >KYpHalioB (33 NUCKIMIOYeHnem «)KypHana pexun-
MOBY).

1.5.3.4. B pexxume HACTPOWMKA BO3MOXHO mpocMaTpvBaTtb M MOAMMULMPO-
BaTb BCe NapamMeTpbl 6€3 UCKNIOYEHNS.

B aTtom pexnme npousBoauTCcsa HacTpourka npubopa B npouecce
NPOn3BOACTBA W IOCTUPOBKA (KannbpoBka) Npu NoBeEpPKE.

B pexume HACTPOWMKA npoussoauTcs 3anucb B NamsTb 3aBO-
ACKMX HOMEpPOB pacxogoMepa W BblYUCIIUTENS, 3HAYEHUS YCIOBHOMO
npoxoga pacxogomepa, BBOA MaKCMMarbHOW CKOPOCTM MOTOKa M3Me-
PAEMOWN XXMOKOCTU, a TaKKe OYNCTKa apXUBOB.

1.5.3.5. Moandurkaumna ycTaHOBOYHbIX MapaMeTpoB, AOCTYMHbLIX B peXxumax
CEPBWC n PABOTA, He BNUsSieT Ha METPOSIOrNMYEeCKNEe XapakTepUCTUKM
npubopa n MoXeT NPOU3BOAUTLCS NMPU HEOBXOANMOCTU Ha OObEKTE.

MapameTpbl HacTpPOMKM N KannMbpOBKM pacxogoMepa B pexmmax
CEPBWC n PABOTA HegocCTyrnHbI.

1.5.4. BHellHue cBA3U
1.5.4.1. lNocnepoBaTternbHble NHTEPENCHI

MocnepoBaTenbHble UHTEpdencbl RS-232, RS-485 n uHtepdenc
Ethernet nossonstoT ynpaenate Npnbopom, cUMTbIBaTb U3MEPUTENb-
HYIO, apXMBHYIO, YCTAHOBOYHYIO U OMArHOCTUYECKY0 MHPOpMaLMIO, MO-
AnduumpoBaTtb YCTaHOBOYHbIE napameTpbl. [locnegoBaTenbHble WH-
Tepdencel nogaepxusatoT npotokonn ModBus (RTU ModBus n ASCII
ModBus), NpuvHATbIN B Ka4yecTBe CTaHAApPTHOro B npubopax upmbl
«B3JTIET».

MocnepoBaTenbHbIn MHTEPENnc RS-232 MoXeT mMcnonb3oBaTbCA
OS5 HenocpeaCcTBEHHOW CBA3U C NepcoHanbHbiM KomnbioTepoMm (MK):

- no kabento (Npu AnuHe NMHUKN cBA3n 4o 15 m);
- N0 TeNedOHHOM NNUHUK (C NOMOLLBIO TeNedPOHHOro Moaema);
- N0 pagnoKkaHany (C NOMOLLbIO pagMoMoaema).

[anbHOCTbL CBA3N MO TeNe(OHHOM NUHUU UK paguoKaHany orpe-
OenseTcs Ux xapakrepucTukamu.

MocnepoBaTenbHbin HTEPpdenc RS-485 obecneunBaeT cBA3b MO
kabento B rpynne M3 HeCKONbKUX abOHEHTOB, O4HUM U3 KOTOPbIX MOXET
obiTb MK, npu gnvHe nuHum cesasm go 1200 m. Mpu Hannyum B rpynne
nNpnbopoB pasHbIX MNpou3BoauTENEn [Afs B3aMMHONO COrnacoBaHus
NPOTOKOSIOB OOMEHa MOXeT UCNOMb30BaTbCH adanTep ceTeBbIX NPOTo-
konos «B3JIET AC» ACI1B-010.
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CkopocTtb 06bmeHa no nHtepdencam RS-232 n RS-485 (ot 1200 oo
115200 boa), a Takke napameTpbl CBA3W YCTaHABMAMBAKTCA MpO-
rpamMHoO.

BHAMAHMUE! He ponyckaetcsi ogHOBpeMeHHOe MoAKMnYeHue
M ucnonb3oBaHue nHtepdencoB RS-232 n RS-485.

NuTepdenc Ethernet ucnonb3dyetca gns cBs3um npubopoB B Jo-
KanbHOW CeTU, a TakKe MOXeT UCMNOoNb3oBaTbCA ANA 0OMeHa AaHHbIMU
yepe3 MHTepHeT mexay npubopamy nokanbHOW ceTu U yaaneHHbIM
KomnbloTepoM (koMnbtoTepamm). OBMEH OCYLLECTBASIETCA Yepes L3
noKanbHOW ceTu, MMetoLLMIN COBCTBEHHbIN (rnobanbHbIn) IP-agpec.

Mpn obmeHe faHHbIE ynakoBbIBAOTCA B CTEK NpoTokonoB Ethernet
/1P / UDP / TFTP / ModBus. lNogaepxuBaetcsa Takke npoTtokon ARP
(Ethernet / ARP), koTopbin mncnonbdyetca ans onpegeneHuns MAC-
agpeca ys3na no |IP-agpecy 3anpoca.

1.5.4.2. Bxog ynpaBneHusi pacxogomMepa (BHELUHASA KHOMKa)

HasHaueHune Bxoaa ynpasneHuna 3agaetcqa nporpaMmMmHoO:

[03aT. — BKIOYEHME [003MPOBaHNS 3a4aHHOro 3Ha4YeHUst 4o3bl MO CUr-
Hany ynpaeneHus;

- OTKIN — BXO[ ynpasJfi€HNA OTKITHOYEH.

1.5.4.3.

Cxembl uUenen Bxoda yrnpasreHWd, a Takke napameTpbl yrnpas-
nalLwero curHana npusegeHsl B MNpunoxenun b.

Bnok namepenus n BblMMCNUTENb UMEIOT ranibBaHN4YECKN pa3BA3aHHbIe
BbIXO4bl, YHMBEPCArbHbIE KaK MO BO3MOXHOMY pexunmy paboTbl (4ac-
TOTHbIA, UMNYMbCHBIA UM FIOTMYECKUI), TaK N BO3MOXHOMY HasHaye-
HUto. Tun (pexum paboThl) BLIXOAOB, HA3HAYEHNE, a TaKKe napameTpbl
nx paboTbl 3agalTCA NPOrpaMMHO MpW BbiMyCKe M3 NPOM3BOACTBA B
COOTBETCTBUM C 3aka3oMm nmbo Ha obbekTe nMpu BBOAE B IKCnyaTa-
LMo,

Cxema OKOHEYHOro Kackaga BbIXOAOB M OMUCaHWE €ro PeXMmoB
paboTbl npuBeaeHbl B NpunoxexHun b.

1.5.4.4. YHuBepcarnbHble BbIxoabl 6110Kka namepeHus

Bnok nsmepeHust umeeT fBa ranbBaHN4YEeCKN pa3BA3aHHbIX YHUBEP-
canbHbix Bblxoga Ne1 n Ne2. HasHayeHue, a Takke napameTpbl X pa-
00Tbl 3a4alTCa NPOrpaMMHO NpU BbINYCKE M3 NPOU3BOACTBA B COOT-
BETCTBMM C 3aKa3oM, NiMbBO Ha oObekTe Npu BBOAE B 3KCMNyaTauuio B
COOTBETCTBUM C Tabn.4.

B MMnNynbCHOM M 4acTOTHOM peXumax BbIXoObl MOTYT MUCMOMNb30-
BaTbCH ANS BbiBOAA pe3ynbTaToB M3MEPEHUs B BUAE MMMYNbCHOW MNo-
crneaoBaTernibHOCTU TUMNa «MeaHapP» CO CKBaXXHOCTbIO 2 U HOPMUPOBAaH-
HbIM BECOM MMMYrbCOB. [peaenbHas YacTtoTa cnegoBaHust MMIMYNbCOB
500 Iy,

KoHcTaHTa npeobpasoBaHus Bbixoga KP (umn/n), onpegenstowasn
BeC uMnynbca, MOXeT ycTaHaBnumBaTbca B npegenax ot 0,0001 go
200 000 ¢ mMuHMMmanbHon guckpeTtHocTbto 0,0001. [Ana onpepeneHus
3HayeHuss KP ¢ yyeTomM MakcumanbHOro 3HadeHus pacxoga B Tpybo-
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nposoae, roe Oyaet ycTaHaBNMBaTbCA pacxo4oMep, a Takke 4acToT-
HbIX CBOWCTB MPUEMHMKA WMMMYNbCHOMO CUrHamna MOXHO BOCMOSMb30-
BaTbCA (popMyron:

36-F 18 -10°
QmaKc Ty

K, (umn/n) <

Makc

F/ZlengaKc — MaKCMMarbHbIV 3KCMyaTaLMoHHbIN pacxos B Tpybonposoae,
M/y;

F — makcumanbHO gonyctumasi Ons fnpuveMHuMKa 4actoTa crieoBaHus
UMNynbCoB pacxogomepa, u;

T
’Cu:?l" — MUHUMaANbHO AonyCctuMaa Ana npunemMHuka ArnntesibHOCTb M-

nyrnbCOB pacxogomMmepa, MC;

T, — nepuoa cnegoBaHUs MMMNYNbCOB Ha BbIXOAE pacxogomepa, Mc.

Ta6bnuua 4. HazHa4yeHUs yHMBepcanbHbIX BbIXOA0B 6510Ka U3aMepeHus

Pexum pabo- | O6o3HauveHne Ycnosue popmmpoBaHus curHana /
Thbl BbIXOAa Ha gucnnee N3MEHEHUS COCTOSHUSA Ha BbIXOAe
Q- Pacxop npu obpaTtHoM (oTpuuaTenbHOM) HanpaBneHnn NoToka
YacToTHbIN Q+ Pacxog npu npsiMom (NONOXMTENbHOM) HanpaBfeHUN NoToKa
| Q] Pacxog npu nto6om HanpaBneHuy NOToka
Ho3sarop MMNynbCHbIM CUrHan no OKOHYaHWo A403MPOBaHMS
. V— O6bem npu obpaTHOM HanpasreHuM NOTOKa
MmMnynbCHbIN
V+ O6bem nNpu NPAMOM HanpaBfEeHNN NOTOKA
V| O6bem npu ntbBoM HanpaBneHMn NOToKa
Hanp. not. |/IlamMeHeHve HanpaBneHnst NoToKa XUAKOCTW B Tpybonposoae

JNornyeckmin

MpeBbIwW. pacx.

MpeBblleHne 3HaYeHnsa Q, e

JTro6aa owmoOKa

JTlobas owmnbka, gnarHocTMpyemas pacxogoMepom

Ho3z3aTtop

CtapTt / ocTaHOB 003MpoOBaHNSA

Hanp. noT. nH.

NameHeHVe HanpaBneHus noToka XXMOKOCTU B TpyGonposoae
npu Tennoy4yeTe

MutaHwne

OTcyTCTBI/Ie CceTeBoro nTaHnAa

MycTana Tpyba

YpoBeHb 30HAMPYIOLLLEro curHarna, nogaBaeMoro Ha arnekTpo-
Abl, Bblle YCTAHOBMEHHOro NMOPOroBOro 3HayeHus ANns Hesa-
NONHEHHOWN TPYObI

BHe gnanas.

3HayeHune pacxofa BHe 3a4aHHOro ananasoHa

Bbiwe guanas.

Tekywlee 3HayeHue pacxofda Gonblue 3Ha4YeHUs BEPXHEN rpa-
HUUbI 3agaHHOro paboyero guanasoHa

Hwuxe guanas.

Tekyliee 3Ha4YeHMe pacxoga MeHbLUe 3HAYEeHWUs] HUKHEWN rpa-
HULbI 3agaHHOro paboyero guanasoHa

Mo ymonyaHuio npu BbiNycke M3 npousBoacTBa Ans Bbixoda Nei
yCTaHaBNMBaETCH YaCTOTHbIN pexum paboTbl u 3HavyeHne KP, ykasaH-
Hoe B Tabn.5, 4yto cootBeTcTBYET YacToTe okono 500 My 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 uyactotHOM pexume 4actoTa cnegoBaHusi NponopuuoHanbHa
cpegHemy  obbeMHOMYy  pacxody, W3MEPEHHOMY B  TedeHue
npeabiaywmnx 80 mc.

Mpn paboTe B YacTOTHOM pexume 3agaetcd 3HavyeHne KP, a Takke
3Ha4yeHns NapameTpoB MakcumarnbHas Jactota (Fmakc) n aBapumnHas
yactoTta (FaBap).

Fmakc — 4yactoTa Ha Bbixode Npy MakcumaribHOM pacxofe B [aH-
HoM TpybonpoBoge. MNpeBbileHe Ha Bbixoae 3HadeHuss Fmakc guar-
HOCTMPYETCSl B pacXxodOMepe Kak HewTaTHasi cuTyaums, T.e. 3agaHHoe
Ansi AaHHoro Bbixoaa 3HaveHne KP HekoppekTHo.

FaBap — yactota cnefoBaHus UMMYNbLCHOM NOCNeoBaTeNbHOCTH
(He 6onee 700 I'y), kKoTopas 6yaeT hopmmpoBaTbCs Ha BbIXOAE B Chy-
Yyae, ecrnv u3MepeHHoe 3HayeHue pacxofa npesblwaeT 3HavYeHne Qyaue
Ana gaHHoro Dy pacxogomepa. 3agaHHoe 3HadeHue FaBap [0MmKHO
OblTb HE MeHbLle 3aJaHHOro 3HadeHus Fmakc ans gaHHOro Bbixoaa.
Ona oTknodeHus QyHKUuMM OpMMpPOBaHUSA Ha BbIXoL4e aBapUNHOMN
YacToTbl Heobxoamnmo 3agaTb 3HaveHne FaBap, paBsHoe 0.

Mpu yctaHoBke | Q | (pacxoa no Mozynio) UMnynbcHas nocnenoBa-
TEMNbHOCTb C YacTOTOM CreJoBaHUs, NPOMNOPLIMOHANBHONM U3MepeHHOMY
3HauYeHMIo pacxona, (POPMUPYETCS Ha BbIXxOoAe Npu Mo6GoM Hanpasrie-
HWAW MOTOKA, NpU ycTaHoBke Q+ — TONbKO MPU MPSIMOM HarnpaBreHumn
noToka, Q- — TONbKO MpK 0BPATHOM HanpaBIEHUMN.

¢ B wumnynbcHOM pexume paboTbl B TeYeHWe CeKyHObl Ha BbIXO4
noctynaeT navyka WUMMySbCOB, KONMYECTBO KOTOPbIX C y4eTOM Beca
UMnNynbca COOTBETCTBYET 00beMy, WM3MEpPEeHHOMY 3a npeablayLlyro
CEeKyHAy.
Mpn paboTe B UMNyNbCHOM pexume 3agaetcs 3HadeHne KP u ne-
puoa nmnynscos Tumn.

Mepuoa mvmnynbcoB Tumn — nepuoa crefoBaHUS UMMNYNbCOB B
nayvke; MoXxeT ObITb 3agaHo 3HadeHne ot 2 go 1000 mc (4TO cooTBeT-
ctByeT 4actote ot 500 go 1 Nu).

Mpn ycTaHoBKe |v |(06'beM no MoAymnt) MMMyrbCbl, KONMYECTBO
KOTOpPbIX MPONOPUUOHANbHO U3MEPEHHOMY 3Ha4YeHU0 obbema, NocTy-
nawT Ha BbIXO4 Npu nNtobom HanpasneHun NoToka, Npu ycraHoske V+ —
TONbKO NPV NPSIMOM HanpasfeHun NoToka n V- — ToNbKO Npy 06paTHOM
HanpasfeHuMn.

|_|pl/l yCTaHOBKe ,D,osaTop B MOMEHT OKOHYaHWA OO03npoBaHUA Ha
BbIX0O[ BbloaeTcd OgMH UMNYIbC.

¢ B nornmyeckom pexume Ha Bbixoge Hamuumio cobblTust (Mnn  ero
onpeneneHHoMy  COCTOSIHUKO)  COOTBETCTBYET  OAMH  YPOBEHb
3M1EeKTPUYECKOrO CUrHama, a OTCYTCTBUIO COObITMS (MNU MHOMY €ero
COCTOSIHUIO) — ApYroi ypoBeHb cuUrHana.

- Hanp. noT. — ypoBeHb curHana Ha BbIXOAe U3MeHsieTcsl 6e3 3aepiKKu
npv U3MEHEeHUM HanpasreHns NoToka B TpybonpoBoae;
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- MpeBbIW. pacx. — ypoBeHb CUrHasa Ha BbIXO4e WU3MEHUTCS, ecrnn ns-
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 CUrHaria Ha BbiXxoge N3MeHUTCA B MOMEHT OKOH4a-
HUA 0O3NPOBaHUA,

- Hanp. noT. MH. — N3MeHeHne ypoBHS cuUrHana Ha BbixoAe npousonger
TONbKO, €CNV ANUTENBHOCTb BPEMEHU U3MEHEHUST HanpaBneHNsa NoTo-
Ka OyneTt Gonblue 3a4aHHOro BpeMeHU MHepLUUn; 3HadYeHe napameTpa
Bp. nHepu. nepek. B MeHo Jlorm4ecknm BbIxom MOXeT OblTb 3a4aHO
B Anana3soHe oT 2 Ao 60 MuH;

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

- NMycTasa Tpy6a — ypoBeHb CUrHana Ha BbIXOA4e U3MEHUTCS, eCrln 3HaYe-
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 U3MeHUTCH, eClii name-
pPeHHOE 3Ha4YEeHNE pacxoda CTaHeT foonbLe 3HavyeHne Qwmaxc;

- Huxe gnanas. — YpOBEHb CUrHalria Ha BbiXoge U3MEeHUTCA, eClin n3sme-
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 yHuBepcasnbHbiXx BbixogoB (cm. n.1.5.6.3) moxer
nmeTb oT 1 0o 9 ranbBaHWYECKN pa3BA3aHHbIX YHUBEPCaribHbIX BbIXO-
AoB. Pexumbl paboTbl, Ha3Ha4YeHMs YHUBEpPCarnbHbIX BbIXOAOB, a Takke
napamMeTpbl BbIXOAHbIX CUTHaNoB 3ajatoTca nporpaMmHo. Cxema oko-
HEeYHOro Kackaja BbIXOAOB W OMUCaHWe ero pexumoB 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| O6o3HauyeHue Ycnoeue hopmMmpoBaHus curHana /
BbIXxoAa Ha gucnnee N3MEHEHNS COCTOSIHUS HA BbIXOAE
Q] Pacxon npv mo60om HanpaBneHnn NoToka
YaCTOTHbI Q- Pacxop npu obpaTtHoM (oTpuUaTenbHOM) HanpasBreHu NoToka
Q+ Pacxoa npu npssMoMm (NOMOXUTENBHOM) HanpaBeHMN NOTOKa
Het Bbixog 3akpbIT
M O6bem npu No6OM HanpaBreHUn 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 3HaYeHMEe pacxoda MeHbLLE MUHMMAIbHOIO pacxoaa

JNlornyeckmn

ana gaHHoro Dy pacxogomepa

Q BHe Auanas.

3HayeHVe pacxoga BHe 3a4aHHOro AuanasoHa

MycTasa Tpyba

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

MutaHwne OTcyTCTBME CETEBOrO NUTaHNS
Pene po3satop |OKoOHYaHWe 4O3MPOBaAHMUSA
Ownbka JTobas owwnbka, guarHocTupyemas BbluMcnnTenem
Q>QHau6 Tekywee 3Ha4YeHne pacxoga Gonblue 3Ha4YEHNs1 BEPXHEN rpa-
HWUbI 3aaHHoro paboyero agnanasoHa
HanpaBneHue |13meHeHVe HanpaBneHms notoka Ha obpaTHoe
Het Bbixoq 3akpbIT

¢ B uyactotHOM pexume paboTbl

Ha OTKprTbIIZ BbIXO4 BbloaeTcA

MMMNynbCHas NocnenoBaTeNbHOCTb TUMa «MeaHApP» CO CKBaXXHOCTLIO 2,
yacToTa crefoBaHus KOTOPOW NponopLMoHarnbHa TeKYLLEMY 3Ha4YeHUIo
pacxoda. BoamoxHo macwTtabupoBaHue paboTbl YacTOTHOrO Bbixoda
nyTeM NpPoOrpaMMHON YCTaHOBKM B COOTBETCTBYIOLLIEM MEHIO HUDKHETO U

BEPXHEro

NnoporoBbIX

3HayeHMn pacxoga QHA M

Qen,

COOTBETCTBYOLLMNX 3HA4YeHMsaM YyacToTbl 0 n 3000 'y Ha BbIXxoAae.

¢ B umnynbcHom pexume paboTbl KONMYECTBO MMMYMbCOB B nadvke (Tuna
«MeaHOp» CO CKBa)KHOCTbI 2), MOCTYMalLWMX Ha OTKPbITbIA BbIXOA
KaXkQyro CeKyHAay, COOTBETCTBYET 3HayeHuto obbema, nsmMepeHHomy 3a
npeablayyto cekyHay. MakcumanbHas Yactota cnegoBaHust — 500 Iy,

¢ [1na npaBunbHOM paboTbl yHMBEpPCANbHbLIX BbIXO4OB B YaCTOTHOM UMK
UMNYNBbCHOM pexumMe B pacxogomepe npenycMoTpeHa npouenypa
aBToMaTm4yeckoro pacyeta koadpdpuuneHta KP (I/IMI'I/M3).

Pacuet KP npu paboTe B 4aCTOTHOM peXume nNpom3BoAnTCs No 3a-

AaHHbIM nonb3oBaTeneM 3HadeHusaM QBn M QHM U MakCUManbHOMY
3Ha4eHuto YyactoTbl FMake, pacdet KP npu paboTte B MMNynbCHOM pe-

XUMe — nNo 3agaHHbiM QBN M ANUTENBHOCTU BbIXOAHOIO 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 3HavyeHna QBn, QHN 1 Fmake (QBn n

T) HE MEHSIOTCS.

Mpn HenpaBUNbHO C Y4ETOM 4acToTbl (ANUTENBHOCTU MMMYnbCa)
yCTaHOBNEHHOM 3HayYeHun KP nosiBuTcs coobLLEHME O HEeLTaTHOW cu-
Tyauuu.

B yactoTHOM pexnmve coobLleHne 0 HelwTaTHOM cuTyaumnm noAaABuUT-
CA TaKXe Nnpu 4actoTe cJiegoBaHnd MMNysbCoB oonble 3agaHHOM
nofib3oBaTesieM.

¢B normyeckom pexume Ha BbIXOAe HanuMuuMio cobblTust (MK ero
onpegeneHHoMy  COCTOSIHUKO)  COOTBETCTBYEeT  OAMH  YPOBEHb
9MNEKTPUYECKOrO CUrHama, a OTCYTCTBUIO COObITMS (UMW MHOMY €ro
COCTOSIHUIO) — ApPYroi ypOBEHb CUrHana.

MporpaMmHO Ans BCEX pexnmMoB 3agaeTca AKTUB. yp. (aKTUBHbIN
YPOBEHb), T.€. ypoBEHb curHana (Bbicokun nnun Huskumn), cootBeTcT-
BYHOLLMI HanNM4mo codbITUSA. DieKTpUYeckme napameTpbl YPOBHEN CUT-
Hana npueeaeHsbl B [punoxenun b.

1.5.4.6. TokoBbI BbIXOA BblYUCINTENS

TokoBbIl BbIXO4 MOXET OblTb peanM3oBaH C NOMOLLbI CEPBUCHOTO
MoAynsi TOKOBOro BbIXOAa, ycTaHaBNMBaeMoro no 3akasy. HasHadeHue
N napameTpbl paboTbl TOKOBOroO BbiXxoAa Ha 6ase cepBMCHOMO MOAYIS
yCTaHaBNMBaTCS NPOrpamMmmMHo.

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

HomunHanbHas ctatnyeckas XapakTepuctuka TOKOBOro Bbixoaa

Q:QHI'I +(QBH_QHH)@’

Makc  'MWH

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

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

Qay — 33/1aHHOE 3HAUYEHME BEPXHEro Mopora Mo TOKOBOMY BbIXOZY,
COOTBETCTBYIOLLEE lyarc, M/Y;

lsux — 3HAYEHUE BbIXOOHOIO TOKOBOIO CUrHana, CoOOTBETCTBYLLEe
N3MepeHHOMY 3Ha4YeHuo pacxoaa, MA;

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

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

MporpammMHO ANsi TOKOBOrO BbIXOAa 3a4aloTcsl AnanasoH paboTbl 1
3Ha4YeHMs YCTaBOK, a TakkKe HasHadyeHue. [pu ycTaHoBKe HasHa4YeHust
| Q | - Tok, nponopuMoHanbHBIN M3MepeHHOMY 3HaYeHMo pacxoda, Mno-

22



AaeTcs Ha BbIxog nMpu niobom HanpaeneHun notoka, Npu ycTaHOBKE
Q+ — TONMbKO NPV MPSIMOM HanpaBneHUW MNOTOKa, Npu ycTaHoBke Q-
— npu 06paTHOM HanpaeneHuu.

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

ﬂonycmmaﬂ AnvHa kabens cBs3u Mo TOKOBOMY BbIXOoAy onpene-
J1AeTCAa conpoTmnBneHnem nnMHMmM CBA3N. I'Ipm 9TOM CymMMa BXOAHOIo co-
NMPOTUBIIEHNA MNMPUEMHUKA TOKOBOIo CUrHana m coripotmsreHnsa JIMHUn
CBA3N HE OOJ1KHa MNnpeBbillaTbh YKa3aHHOIo CoOnpoTmuBIEHNA Harpy3ku.

1.5.5. Perncrpaumsa pesynbtatoB paboTbl

1.55.1.

1.5.5.2.

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

B >xypHane cepBUCHbIX AaHHbIX (OUKCUMPYIOTCA 3HaYeHUs napameT-
poB, AocTynHble Ans pepaktupoBaHusa B pexunme CEPBUC. XKypHnan
nmeet rnyduHy ao 1000 3anuncen. lNocne ncyepnanus rnyouHbl XXypHa-
na coxpaHeHwe HOBOW 3anncu NPouUCXoauT noBepx nepsou (no Bpeme-
HW COXpaHEeHMs1) 3anucu.

B XXypHane HacTpoe4HbIX OaHHbIX (PUKCUPYIOTCA 3HAYeHUs napa-
MEeTpOB, JOCTyNHble Ans pedakTupoBaHus B pexume HACTPOWKA.
XKypHan nmeet rnyouHy go 8000 3anucen. NMocne ncyepnanusa rnyou-
Hbl XXypHana 6rokupyeTcsi BO3MOXHOCTb COXpaHeHUsi AaHHbIX. CHATMe
ONOKNPOBKM BbIMOMHAETCS Ha 3aBO4e-U3rotoBuTene.

[locTyn K XXypHanam usameputerns npon3BoamnTca No MHTepgency ¢
NOMOLLbIO crlieynanbHoM nporpammel «YTeHne XXypHanos npubopan.

PesynbTatbl nUsMepeHun N BblYUCIIEHNN 3aMUCbIBAOTCS BO BHYTPEHHME
apXxmBbl BbIYUCNTESIS: YACOBOW, CYTOYHbIA, MECAYHbIN, a TakKe MOryT
3anncbIBaTbCs B NPOU3BOSbHbIN apXUB.

YacoBon, CyTOYHbIA, MECSAYHbIA N MPOU3BOSIbHBIA apXMBbl UMEKT
OAMHAKOBYO CTPYKTYpY. NMybnHa apXxMBOB COCTaBISET:

- yacoBoro — 1560 3anucen;
- CYTO4HOro — 366 3anucen;

- MecsvHoro — 48 3anucen;
- NpounsBonbHoro — 7o 1000 3anucen.

B nepevyeHb apxXxmBmnpyembiX napamMeTpoB BXOOAT:

V+ — 06beM 3a MHTepBan apxXvBUPOBaHUS, U3MEPEHHbIA NP NPSMOM
HanpaeneHun noToka, m~;

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

HanpaBneHmn noToka, M,

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

- Tcc — Bpems OTCYTCTBMS CBA3N C NPpUBopoMm;
- THep — Bpems NpocTos.

23



Takke B kaxgown 3anucu pukcmpyetcsa 16-paspsagHbin Lmgposomn
KoA HewTaTHbIX CUTyaunin n oTkasoB B paboTe pacxogomepa u BblUMC-
NNTENs, BO3HUKLLMX B TEYEHWEe MHTepBana apxumeBmpoBaHus. Bo Bcex
apxvBax B OTAeNnbHOM cTtonbue cumBonom «1» dumkecupyetca dakt
nponagaHusi NnuTaHna npubopa B Te4eHne MHTepBana apxmBMpoBaHnS.

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, BO3HMKaKLLME B npolecce
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 HeLWTaTHOM cuTyaumm (owmodku,
oTKasa).

1.5.5.4. ®aKkT MmoanuKaunmn 3Ha4eHNn YCTaHOBOYHbIX NapamMeTpoB uKcupyeT-
CA B XypHare nonb3oBaTens, KoTopbln MoXeT cogepxatb go 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 PUKCMPYETCS B XypHane pexu-
MOB, KOTOpPbI MOXEeT coaepxaTb 4o 500 3anucen.

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

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

- oA npucoeauHenue Tuna «caHasuy» (Dy10-Dy150), korga MNP ¢ no-
MOLLbIO LUNWIEK 3aXKMMaeTcss Mexay ABYMSA dnaHuamu, NpuBapeHHbl-
MM K KOHL.am TpybonpoBoda B MecTe Bpe3ku pacxogomepa (puc.A.1);

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

1.5.6.3.

a)

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

Ha TtopueBble nosepxHoctu MNP ¢ dyTtepoBkon dToponnactom
ANa npegoxpaHeHus ee B Mpouecce MOHTaxa M akcniyaTaumm ycrta-
HaBNMBAKOTCA 3aWMTHbIE KONnbLa. [AnameTpbl 3alNTHBLIX Konew, npu uc-
nonb3oBaHun dnaHues no NOCT 12820 ucnonHeHus 3 obecneymsatoT
COOCHOCTb BHYTpeHHero kaHana MNP n oTBeTHbIX dhriaHueB.

Kpome Toro, Hanuuue y 3almnTHbIX Konew, dpriaHyoBaHHbIX [P 3a-
3eMIFLWEero nenecrtka obecnevunBaeT 3NEKTPUYECKMIA KOHTAKT pacxo-
AOMEPOB C U3MEPAEMOM XMUAOKOCTLIO MPU UX MOHTaXe B MNacTUKOBLIE
(meTannonnacTtukoBble) TpybonpoBoabI.

Bnok nsmepenna pacxogomepa cogepXkut nnatel mogynen obpaboTkm
n KomMmyTauuu. Moaynu pasmellaroTca HernocpenCTBEHHO B Kopryce
BU n coeguHsatoTca mexay cobon yepes pasbem. Kopnyc B Bbinon-
HAeTcs M3 MeTanna. Kpbiwka coeguHsieTcss ¢ KOpnycoM npu NOMOLLM
HWKHEN NOBOPOTHOW NETNN U CKPensisieTcs ¢ HAM BUHTaMW.

Koxyx MNIMNP u nonas ctonka, Ha koTopoun kpenutca bW, BbinonHe-
Hbl N3 meTtanna. BosmoxeH passopoT B Bokpyr ocu ctonku Ha 90°,
180° unun 270° no 3akasy npw BbiNycke U3 NPOU3BOACTBA.

BBoa kabens nutaHus M curHarnbHbIX kabenew ocyllecTBNsieTcs
Yyepes ABa MeTannmMyeckux kabenbHbIX BBOAA C YCTaHOBOYHOW pe3bboit
M16x1,5.

Knemmol 3alwmuTHOro 3a3eMneHnsi pacxogomMepa CryXuUT BUHT Ha
OocHoBaHuK BU, k kOTOpoMy KpensiTcs anekTpuyeckme NpoBOAHUKN ANs
coeanHeHusi ¢ oTBeTHbIMU coraHuamu Tpybonposoaa.

Bnok BbluMcnnTena pacxogomepa COCTOUT U3 TPeX NUTbIX U3 antoMu-
HMEBOro crnnaea 4Yacten (Moaynen): NMUeBon Yyactn — 6noka BTOPUYHO-
ro npeobpasosatens (BI1) n knaBuaTypbl, cpegHen 4actu — OGroka
BCTPOEHHOIro UCTOYHUKA nuTtaHusa (BUIM) n ocHoBaHus — 6noka Kommy-
Taumm (puc.A.6).

Bnok Bl n knaBmatypbl cogepXuT Moaynb BTOPUYHOro npeobpa-
3oBaTtend. Ha nepegHen naHenu kopnyca 65i0ka HaXo4AaTCsa XKUAKOKPU-
cTannmyecknn uHamkatop u knaesuatypa. KKW obecneunBaeTt BbiBOA
YyeTbIpex CTPOK andaBUTHO-LMPPOoBON MHpopMaumn npn 20 cumeonax
B CTpOKe.

Ha moayrne BTOPUYHOIo npeoGpasoBaTenﬂ OONOJIHUTESIbHO YyCTa-
HOBJIEHbI.

MOAYNb  BHYTpeHHero uHTepdenca RS-485 pgna cBasm
pacxofoMepomM;

0) KOMBMHMPOBAHHbLIN MOAYMb, COAEPXKALLNNA:
- nocneposaTtenbHbIN UHTepdenc RS-232;
- nocnegoBaTenbHbIN MHTEpdenc RS-485;
- YHUBepcanbHbIv Bbixog 0;

- KOHTaKTHble Napsbl J3 1 J4 ans 3agaHna pexxnma paboTbl KOMMNIIEKCa;
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- KOHTaKTHble napbl J1 1 J2 ana 3agaHus pexmnma paboTbl OKOHEYHOro
Kackaga yHuBepcanbHoro Bbixoga 0;

- pa3beMmbl 4ns NoakntoyeHus kabenen cBs3N C BHELHMMMW YCTPOWCTBA-
MW.

1.5.6.4. [ins ycTaHOBKM NO 3aKa3y O4HOro Ui ABYX CEPBUCHbLIX MOAYNEN BHELL-
HUX CBA3eN Ha nnaTe BbIYUCIUTENS MMEKTCH ABa cnoTa (pasbema):
Ne1 n Ne2.

[lononHuTenbHble MOAYNM MMEHT KOMMYTAUMOHHbLIE 3NEMEHTDI:
pasbeMbl AN NOAKMIOYEHUst kKabenewn CBA3W C BHELUHUMW YCTPONCTBa-
MW, a TaKKe KOHTaKTHble napbl Ansi YCTAHOBKU pexuma paboTbl OKO-
HEeYHbIX KackaJoB YHMBEpCarbHbIX BbIXOO0B.

1.5.6.5. Bo3MoXxHble KOMOMHaALUM YCTAHOBKU CEPBUCHbIX MOAYNEN BHELUHMX
CBSi3ei U Hymepaums BbIXOOO0B B 3aBMCMMOCTU OT pasdbema (crnora) yc-
TaAHOBKM Moayren npuBeaeHbl B Tabn.7. 3HauykoMm «x» 0603Ha4YeHbl yc-
TaAHOBMEHHbIE MOAYNU (KOMBUMHUPOBaHHLI MOAYNb YCTaHOBIEH BCe-

roa).
Tabnuua 7

Ne Ne Bo3mMorkHble kKOMOMHaLUK

HanmeHoBaHne moayns o

cnota |Bbixoga mMoayneu
Kom6uHMpoBaHHbIN Moaynb — 0 X | x | x | x | x | x | x
Mogaynb 1 1...4 x| = | x| =] =1=
YHMBepCcaribHbIX BbIXO40B 2 5.8 | — | x| x| =-|=-|-1]-
Mogynb TOKOBOro Bbixoga 1 1 - | - | x| = | x x | -
Mopgyns Ethernet 2 2 - | = | = | x| x| =] x

1.5.6.6. bnok BWI1 coBmecTtHO ¢ 6nokom BIT n knaBuaTypbl, cCOeanHAEMbIE
3NEKTPUYECKM MHOTOXWUIbHBIM LWINEN(OM U KOHCTPYKTMBHO BUHTAMK CO
CTOpOHbl 6noka BWI1, cocrtaeBnswT cy606mnok Bblumucnutensa (cm.
puc.A.7).

[ocTyn K KOMMYTaUWUOHHBbIM 3f1IEMEHTaM CEPBUCHLIX MOoAyren ang
nogkrnoyeHnst kabenen cBA3M ocyllecTBnsgeTcs ¢ 0bpaTHOM CTOPOHbI
cybbnoka Bbluncnntens. O603HaAYEHNA KOMMYTAUMOHHBLIX 3NIEMEHTOB
Ha cybbnoke BblumMcnuTensa npuseaeHsl Ha puc.A.9.

B cBoto ovepeab cy66mnok BblMMCNTENSA COEQUHAETCH BUHTAMK CO
CTOPOHbI NMLEBON NaHenu ¢ 6nokom KommMyTtauum, obpasys cobcTBeH-
HO BbluMcnuTEeNb. Ha 3agHein cTeHke Broka KOMMyTaLMn yCTaHOBIEHbI
KpoHwTenHbl noa DIN-periky, obecneunBatoime KpenneHne BblYUCu-
Tens Ha obbekTe akcnnyaTtauun (puc.A.6).

Ha HmxHen nnockoctn Kopnyca bnoka KOMMYTauunn pacnoJioXeHbl
repmMoBBObl NMNOo4 MeTarJjiopykaBa Ojid BBOOA kabens nutaHus n kabe-
nemn cBs3n, NOAKNKYAEMBbIX K BbIYUCIINTENIO.

3asemnaLwmi NPOBOAHMK MOAKMIOYAETCH K KnemMme 3asemrieHus,
pacnonoXeHHoW Ha Topue 6noka BUI.
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1.6. MapkunpoBka n nfioméupoBaHue

1.6.1. Ha nepegHen naHenn 6noka namepeHnsa pacxogomMepa ykasblBatoTCs

(pnc.3):

- HaumeHoBaHne n obosHayeHue npmbopa;

- TOBaPHbIN 3HaK M NOrOTUMN PUPMbI-U3rOTOBUTENS;
- 3HaK yTBEpPXAEeHMS TMNa cpeacTsa M3MeEpPEHUS;

- BUA UCMOSNHEHNS;
- TMnopasmep AMP;
- HanpshkeHne NTaHnsa pacxogoMmepa;

- MakcumarbHoe JaBneHne B TpyOONpoBoAE;

- MakCMmMalibHaa TemMmnepartypa Msmepﬂemoﬁ XNOKOCTH,
- CTeneHb 3allnTbl pacxoaomMepa.

HauMeHOBaHWe nNpuéopa

OCHOBHbIE
XapaKkTepucTUKM
pacxogomepa

TOBapPHbIN 3HaK
OMpMbI-U3roToBUTENS
]

0603HayeHne npubopa

-
= ,/ 3HaK yTBepXXgeHus
/ | —Tuna cpeacTea
A\ | n3MepeHust
J)
BIET 2M )
PACXOOMEP-CYETUUK ANEKTPOMATHUTHbIN
NPEAYNPEXOEHME -
OTKPbIBATDb, OTKNIOYMB OT CETMU!
HanpsKeHNe MUTaHUSA.........ocreerernsensenenss =24B; 0,2A
MakcumanbHoe aaBneHue. ...2,5 MMa
TemnepaTypa MUAKOCTU...o..urrrussrisssrsssesssasass 150 °C
CTeneHb 3awWuThbl IP 65
® norotun
L2 -
N B3ZZE i
& .
[ 9KCMEPT-911MM Ay 40
\_ J
BWA, UCMOSNHEHUS TMnopasmep AMP

Puc.3. Bug mapkupoBKu 6510Kka uamepeHunsa pacxogomepa.

Ha Topue kopnyca B mapkupoBaH repmoBBof kabensi nutaHus

=24 B.

1.6.2. Ha nepegHen naHenu BblMUCIUTENHA pacxogomMepa yKasbliBalTCs

(pnc.4):

- HanMeHoBaHne n ob6o3HayeHue npmbopa;
- TOBaPHbIN 3HAK U NOroTUN PUPMbI-U3rOTOBUTENS;

- 3HaK yTBepXOAeHUd Tuna cpeacrtea N3aMepeHNA,
- B4 NCMNOJIHEHUA;

- HAnpaxXeHne nnTaHn4g BbIYUCTIUTENA,

- 3aBOJCKOM HOMEpP pacxogomepa.
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HavmeHoBaHWe npubopa o6o3HayeHne npubopa
/

( — Y 3HaK yTBepxaeHus
| {—Tvna cpeactea
M MamepeHust

BbIYUCIUTENb

@
TOBapHbIN 3HaK C—ﬂ]

MPMBbI -U3roToBUTENS ®

&
\< EEAET ||
| SkEnEPT-91IMM =248 || 50k Na0000001 ||

g J

@
©
&

CD®

glo®
glo[o
®
@

,
\

norotun

BUO UCNOJTHEHNA HanpsXeHne nntTaHna 3aBOACKOM HOMeEp

Puc.4. Bug MmapKMpoBKU BblYMCIIUTENSI pacXxodoMepa.

1.6.3. Nocne noBepkn pacxogomepa nnombupytoTcs:

- KOHTaKTHble Napbl paspeLlueHnsa moandukaumm KannbpoBOYHbIX napa-
MeTpPOB Ha nfiate moaynsa kommytaumm bW n Ha cy66noke BbluucnunTe-
ns;

- OOVH M3 BMHTOB, CKpennaoLWmnn cybobmnoK Bel4UCNTENS.

1.6.4. llocne MoHTaxa WM NPOBEpPKM (PYHKLMOHMPOBAHUA pacxogomepa Ha
ob6bekTe AOMKHbI BbITb ONNOMOMPOBaHbI KOHTAKTHbIE Mapbl paspeLue-
HUS MoamdmKaumm (PyHKUMOHamNbHbIX NapaMeTpoB Ha nnate Moayns
kommyTaumm BU v Ha cyb6noke BbluncnnTens.

Kpome Toro, Ans 3alwimTbl OT HECAHKLMOHMPOBAHHOIO AOCTYrNa npu
aKcnnyaTauum MoryT 6biTb ONNOMGUPOBaHbI Koprnyca 6roka nsmepeHus
N BbIYMCINTENS pacxogomMepa.
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2. NICNOJIb3OBAHUE MO HA3HAYEHUIO

2.1. AkcnnyaTauyMoHHbIe OrpaHU4YeHus

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.

PacxogomMep MOXeT ycTaHaBnMBaTbCsA B BEPTUKANbHOM, FOpU30OHTarb-
HOM MM HaknoHHOM TpybonpoBoae. Hanuune rpsiseBUKOB UK cneuu-
anbHbIX PUNBLTPOB He 06s3aTernbHO.

ToyHas n HagexHasa paboTa pacxogomepa obecnevmBaeTcs Npu Bbl-
nonHeHnn B mecte yctaHosku MNP cnegyowmx ycrnosun:

- OTCYTCTBYET CKOMNSIeHNe BO3ayXa;
- AaBneHne XnaKkocTn UCKyaeT rasoobpasoBaHue B TpybonpoBoae;
- Ha Bxoae u Bbixoge [P umeloTcss NPAMONUHENHbIE Yy4acTkn Tpybo-

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

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

2.1.4.

Mepa 3anoJyiHeH XNOKOCTbIO;

HaNPsXXeHHOCTb BHELLUHEro MarHUTHOrO NOMSA MPOMbILLIEHHON YacToThl
He npesbiwaeTt 400 A/m.

BHUMAHME! 3anpelwjaetca Ha Bcex aTanax pabotbl ¢ OMP ka-
caTbCA pykamun 3IEeKTPOAOB, HaXOASALIMXCA BO BHYTPEHHEM KaHane
nnp.

PekomeHngauuun no BblI6Opy MecTa yCTaHOBKM U MpaBuna MOHTaxa
(memoHTaxa) pacxogomepa, onnucaHue Habopa aneMeHToB apmaTypbl,
a Takke komnnekTa npucoeanHutTensHon apmatypbl «B3JIET KIMA» ns-
noXeHbol B [OKyMeHTe «PacxogomMep-cHeTymK SneKTPOMarHUTHbLIN
«B3JIET OM». UcnonHeHua SKCIMEPT-9xxMx. MHCTpyKuusa No MOHTa-
Xy». LUKC.407212.010 M.

BHUMAHME! He ponyckaetcs c NMNP, pytepoBaHHoro gproponna-
CTOM K 06e3 3aWMTHbIX KOMELl, CHMMaTb CTSKHYK LWnunbky (6onT) n
NPWXMUMHbIE NMAacTUHbI Ha Bpemsi 6onee 10 MUH.

Tuvn 1 coctaB KOHTPONMPYEMOW KWMOKOCTU (HanMymMe u KOHLEHTpauums
B3BECEW, MOCTOPOHHMX XUAKOCTEN U T.M.), PEXUM paboTbl U COCTOSIHUE
TpybonpoBoaa He [OOMMKHbI MPUBOAMTL K TMOSIBIIEHUIO OTHOXEHWUHN,
BMMSIIOLWNX HA pabOTOCNOCOBHOCTL M METPONIOTMYECKME XapaKTepPUCTU-
Ku pacxogomepa.

Ona obecneyeHna paboTocnocoOHOCTM pacxogomepa B cCuUcC-
TemMax, MWCNONb3yKLWMUX MO KAKUM-IMGO nNpPUYMHAM YrosibHble
¢onnbTPbI, HEOGXOAMMO 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 ycTponcTea anek-
TPOYCTAHOBOK» B 3aBMCMMOCTM OT HanpsiKeHUst NMUTaHUA U YCIoBWUWA
pasmMeLLeHnsa npubopa.

MonHunesawmTta obbekTa pasmelleHnss npubopa, BbINOMHEHHAA B CO-
oTBeTCTBUMU C «MHCTpyKUMen no yCTPOMCTBY MOJSIHME3ALMTLI 30aHUN,
COOPYXXEHUA WM MNPOMbILWSIEHHbIX KOMMYHUKauun» CO153-34.21.122-
2003 (ytBepxageHHon [lpukazom MwuHaHepro Poccum Ne280 ot
30.06.2003), npegoxpaHseT npmbop OT BbixOA4a M3 CTPOS MpU HaANMYnm
MOSHUEBbLIX Pa3psaaoB.

TpeGoBaHUs K YCrOBUSIM 3KCNnyaTauum u BbIBOpy MecTa MOHTaxa,
npvBeAeHHble B HaCTOsILLEN SKCnyaTaUMOHHOW AOKYMEHTauuK, yyu-
TbIBaOT Haubornee TUNUYHbIE BHELLHWE bakTopsl, BrvsaLlimMe Ha pabo-
Ty pacxogomepa.

Ha o6bekTe akcnnyaTaumMm MOryT CyLLECTBOBaTb UM BO3HWUKHYTL B
npouecce ero akcnnyartauuMm BHELIHWE dakTopbl, He noagaoLmecs
npenBapuTenbHOMY MPOrHO3Y, OLEHKe MM NPoBEepKe U KoTopble Mpo-
n3BoauTENb HE MOT Y4eCTb Npu paspaboTke.

B cnyyae nposiBneHnsi nogo6HbIx hakTopoB crieayeT YyCTpaHuTb UX
WUNN HaMTU MHOe MEeCTO JKCnnyaTauuu, rae AaHHble akTopbl OTCYTCT-
BYIOT UM He OKa3blBalOT BNUSIHUSA Ha paboTy nsgenus.

2.2. Bbibop TMNopasmepa pacxogomepa

2.2.1.

2.2.2.

2.2.3.

Beibop TMnopasmepa pacxogomMepa onpeaensieTcss AnanasoHoM pac-
xonoB B TpybonpoBoae, rae 6yaet ycraHasnueaTbesa MNP, Ecnn gua-
nasoH pacxodoB Ans AaHHoro Tpybonposoda yknaabliBaeTcs B gnana-
30H pacxodoB HeCKOoNbknx TunopasmepoB OMP, To onpegensaTb Hyx-
HbIN TUNOpa3Mep PEKOMEeHOYeTCs UCXoas M3 3aJaHHOro npenenbHoro
3Ha4YeHus NoTepb Hanopa.

Ecnu 3HayeHune Dy BbibpaHHOro Tunopasmepa SMP MeHbLle 3HavyeHust
Dy TpybonpoBoaa, kyaa npegnonaraetca ycraHasnueatb NP, To ans
MOHTaxa B TpybonpoBoL WCMOMb3yTCSA MNepexodHble KOoHyca (KOH-
ysop 1 Ancbdy3op).

Onpegenntb rMapaBnMyeckue nNoTepu Hanopa B cucteMe <KOH(y3op —
MNP — guddysop>, NpuBELEHHON Ha PUC.5, MOXHO MO HUXeNpuee-
AEHHON MeTouKe.

2.2.3.1. icxogHble gaHHble Anga onpeaenenHns notepb Hanopa:

- 06beMHbIN pacxo XMAKOCTU B AaHHOM TpybonpoBoge - Q [M3/q];
- Dy nogBogsuero TpybonpoBoga -D1  [mmMm];
- Dy nnp -D2  [mm];
- Dy otBOgAWEro Tpybonposoaa -D3  [mm];
- Yron KOHYCHOCTM KOHpy30pa -0 [rpag];
- Yron KoHycHocTu anddysopa -az [rpag];
- ANWHa NPAMOSIMHENHOro y4acTKka -1 [Mm].
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1 2 TR ERTS: 3 2 4
— E Tr\A V2 E ™
[a) : T : o
.00000000000000. ‘
/2 - } > as/2

1 — KOHy30p;

2 — 10/1HOMNPOXOOHas waposas 3ad8UXKa;

3 -TIrP;

4 — dugbgby3zop.

Puc.5. Cxema Tpyb6onpoBoaa B mecte yctaHoBku IMIP.

2.2.3.2. CornacHO WM3BECTHOMY MPUHUUMNY Cyneprno3vuun CyMmapHble noTepwu
Hanopa h, B cucteme <koHgy3sop — MNP — anddysop> cknagbisatotca
N3 MeCTHbIX NoTepb Hanopa B kKoHdy3ope hyq, NPAMONNHENHOM y4acT-
ke (anuHon 1) hya  anddysope hys.
[MoTepu Hanopa B KOHAy30pe onpeaensoTcs no rpaduky puc.6a,
roe Vv, — CKOPOCTb MOTOKA XMAKOCTM B NPAMOSIMHENHOM yyacTke. [pa-
UK 3aBUCMMOCTM MOTEPb Hanopa OT CKOPOCTM MOTOKa paccyuTaH ans
yrna KOHYCHOCTU KOH(py3opa oy = 20 °. [Ina onpegeneHns ckopocTu no-
TOKa XWAKOCTWU MO 3Ha4YeHUo 06BbEeMHOro pacxoga Q MOXHO BOCMOfb-
30BaTbCA rpacmkom puc.7 nnu oopmyron:

Q(m*/)
0,9 -7- Dy’ (Mm)

v(mic)= 103,

MoTepn Hanopa B NPSMOSIMHEWHOM Yy4acTke OnpeaenstTca no
rpadouky puc.66. Mpaduk 3aBUCMMOCTM NOTEPL Hamopa OT CKOPOCTMU
noToKa paccymTaH Asis1 OTHOLEHUN OfNHbBI NMPSIMOSIMHEMHOIO y4acTka K
anameTpy 15; 20; 25 n 30.

MoTepun Hanopa B anddysope onpeaensaTca no rpaduky puc.6s.
"padhmk 3aBMCUMOCTN NOTEPb Hamopa OT CKOPOCTM MOTOKA paccyuTaH
AN yrna KoHycHocTn auddysopa oz = 20° U OTHOLLEHUA HAanbonbLLEro
AnameTtpa guddysopa K HaumeHbwemy 2,0; 2,5; 3,5 n 4,0.

NMPUMEYAHUE. TlporpammHoe obecneyeHne AnsS npoBeneHus
YTOYHEHHOrO pacyeTa noTepb Hanopa B cucteme <koHdysop — MNP —
Anddy3op> NocTaBnseTCcs no 3akaasy.
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a)

h,1, M BOA.CT.

0,4
0,35 -
0,3 4
0,25 - :
02 ----»
0,15 1 :
01 4----+
0,05 1
0 T T T T T T T T T
2 3 4 5 6 7 8 9 10 11 12 Vv, wmic
6)
h,,, M BOA.CT. I/D,
12
10 4 30
25
8 1 20
6 15
4 1 ; ;
2o
0 : .
1 12 v,, mic
B)
h,s, M BOA.CT.
3 : \ X X X X X T " ” D3/D2
2330 DA S S U S A S SR A I X
3,5
2 1 2,5
15 2,0
R R
0,5 A
0 -

1 2 3 4 5 6 7 8 9 10 11 12 v, wm/c

Puc.6. pacdmkn 3aBucumocten notepb Hanopa B KoHdy3ope (a),
npsAMosfiMHeMHOM y4acTke (6) u audcddysope (B).
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M3/ a/vmm

1000
500 — 10"
5
200 —
—" B
100 Dy1s0__— L+ [ 5
50 — =T — = 10°
Dy80 N
= /, / /I// B
// -
10 1 T D g | =T 2
— — F 2
5.0 — = i 10
P cul L el 50
il _ Dy20 __— 1
2.0 4= /’ —
1.0 — - 20
— = —
— Do in _—
0.5 f——r /';—!' ;IU/Z 10
—
5B s — I 5
: — —
o / — = .
—
0.05 o 1
0.02
0.01 0.2
0.1 0.2 0.3 0.5 0.7 1.0 2.0 3.0 5.0 70 9.0 12.0 mlc

Puc.7. Npacuk 3aBucCMMOCTU pacxona XNAKOCTU OT CKOPOCTM NOTOKa AnA
pasnunyHbIX 3Ha4YeHun Dy.
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2.3. lNNogroTtoBKa K paboTe

2.3.1. Mepbl 6e3onacHocTH

2.3.1.1. K paboTe c pacxogomMepoM AonyckaeTcsi nepcoHarn, U3yYuBLUMIN 3SKC-
nryaTaumMoHHY0 OKYMEHTaUUIO Ha n3genue.

2.3.1.2. Npw nogrotoBke MU3OeNUsa K UCMNONb30BAHUIO M B NpoLecce akcrnyaTa-
unMn gormkHbl cobnogaTteca «[paBuna TeXHUYECKOW 3JKcnnyaTauuu
3MEeKTPOYCTAHOBOK MnoTpebutenei» n «MexoTpacneBble npasuna no
oxpaHe Tpyaa (lNpaBuna 6e3onacHOCTM) Npu SKCAnyaTauum anekTpoyc-
TaHOBOKY.

2.3.1.3. lpn npoBeageHnn paboT C pacxogoMepoM onacHbiMU hakTopamu N
YyesioBeka SBMSAKTCA:

- HaNpsKeHne NepemMeHHoro Toka (C 4enNCTBYOLWMUM 3Ha4YeHnemM 0o 264 B
yactoTtomn 50 ly);

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

- Apyrne gakTopsbl, CBA3aHHbIE C Npodunem n cneumdukon obbvekra, rae
NPOU3BOAMUTCH MOHTaX.

2.3.1.4. 3anpewaeTca MCMNonb3oBaTb pacxogoMepbl Npu gaBneHun 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 pacXodoMepy, NEPEKIIOYEHNS PEXMMOB
NN 3amMeHy 3NeKTPOopPaaNo3NEMEHTOB NPU BKMNOYEHHOM NUTAHUW;

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

- UCNOSb30BaTh HeEWCMpaBHbIe 3MeKTPopPaanonpubopbl, 3MEKTPOUHCTPY-
MEHTbI NM60 6e3 NOAKMIYEHNS X KOPMYCOB K MarucTpanv 3awmuTHOro
3a3eMreHus.

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

- COOTBETCTBME HanpaBreHus CTPEeNikM Ha Koprnyce pacxoJomepa Ha-
npaBreHnio NoToKa XUAKOCTU B TpyGonpoBoae;

- COOTBETCTBME ANWH MNPSMONMHENHbIX Y4YacTKOB Ha BXOAEe W BbIXxoade
SMP;

- NPaBUNbHOCTb MOAKMYEHUS pacxoAoMepa M B3auMOAENCTBYHOLLErO
060pya0BaHUS B COOTBETCTBUM C BbIGPAHHON CXEMOW;

- NPaBUNbHOCTb 3afaHHbIX PEXMMOB PaboThbl BbIXOO0B PpacxodoMepa;

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

- MONHOro npekpaweHns ANHaMUYeCKUX rMApaBAMYECcKUX MPOLIECCOB B
TpybonpoBoae, CBsA3aHHbIX C UBMEHEHMEM CKOPOCTM M Pacxoda >XMOKO-
CTU (NPV OMOPOXXHEHMM UMK 3anofIHEHUN TPyOOMNPOBOAAa, pPerynmpoBke

pacxoga v T.n.);
- 30-MuHYyTHOM npoMbiBkK TP NOTOKOM XXMAKOCTY;
- 30-MMHYTHOro Nporpesa pacxogomMepa.

2.3.4. MNepen BBOAOM B 3KcnnyaTaumio Heobxoaumo onnombupoBaTb pacxo-
AomMep u 3agBuxky 6annaca (Npu ero Hanuuum).
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3. TEXHUWHECKOE OBCINYXUBAHUE

3.1. lNpoBepka TEXHUYECKOro COCTOSAHUA

3.1.1.

BBeaeHHbI B 3KCnnyaTauuio pacxogoMep pekoMeHayeTcs noaesepraTb
nepuoamnyeckoMy OCMOTPY C LIENbi0 KOHTPOSS:

- paboToCnNoCOBHOCTN pacxogomepa;
- cobnoaeHns YCnoBuin akcnnyaTaumm;

- HAIMM4nA Hanps>XeHnA nntaHuA,
- OTCYTCTBUA BHELLUHNX noapem,ueHvM COCTaBHbIX YacTen pacxogomMepa,

- HAQAEXHOCTWN AJTIEKTPUHECKMNX N MEXAaHUYECKMNX COeAVNHEHUN.

3.1.2.

3.1.3.

MepuvoaMYHOCTbL OCMOTPa 3aBUCUT OT YCINOBMI 3KChnyaTaumu, HO
He AorkHa ObITb pexe 04HOro pasa B ABe Hedenw.

HecobniogeHne ycnoBuir aKkcnnyataumm pacxogomMepa B COOTBET-
CTBUM C pasgenom 1.2.8 MoXeT NpMBECTU K ero oTkasy unn npesbllle-
HUIO OMYCTUMOrO YPOBHS MOrpeLLlHOCTN U3MEPEHUMN.

BHelHNe noBpeXxaeHust Takke MOryT NMPUBECTU K MPEBbLILLEHNIO
AONYCTUMOrO YPOBHSI MOrPELUHOCTN 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,
HeobXxoaMMO MpPoBOAUTL MPOMUNAKTUYECKUI OCMOTP BHYTPEHHEro Ka-
Hana [MNP Ha Hanuuue 3arpsisHeHU U/MNn oTnoXeHun. [JonyckaeTcs
HanuMyue nerkoro HaneTa, KOTOPbIM AOSMKEH CHUMATbCA C MOMOLLBIO
YNCTOW MATKON BETOLUM, CMOYEHHON B BOJE.

Mpyn Hanuuun 3arpas3HeHnn N/unu OTNOXEHUN apyroro Buga nmbo
MX CYyLWECTBEHHOW TOMLWMHbI HEOOXOAMMO MNPOU3BECTU OYUCTKY MO-
BepxHocTu MNP 1 oTnpasuTb pacxogomep Ha BHEOYEPEOHYH MOBEPKY.

OumnCTKy OTNOXEHUI B 3TOM Cryyae peKkoMeHOyeTcsi NMpOBOAMTb
cpasy ke nocre M3Bre4YeHuss pacxogomepa u3 Tpybonposoga ¢ NOMO-
LL{bl0 BOAbI, YUCTOW BETOLUM U Heabpa3MBHbLIX MOKLLNX CPEACTB.

3anpewaeTcs Npu o4YnMcTke OTNoXxeHun npombiBatb MMIMP nog
cTpyen xupgkoctn nmbo norpyxatb MNMNP B XupakocTb, Aaxe 4vac-
TU4HoO!

Mpn oTnpaBke pacxogomepa Ha MOBEPKY UMM B PEMOHT HEOOX0AUMO
nocne AemMoHTaxa OYUCTUTb BHYTpeHHWn kaHan [P oT oTnoxeHun,
obpasoBaBLUMXCSA B Mpouecce aKcnnyataumm, a Takke OT OCTaTKoB pa-
oouen xungkoctn. OcTaTKn arpecCCUBHOM XUAKOCTU AOJXKHbI ObITb
HEeMUTPanM3oBaHbI.

Mpy MOHTaxe U OEMOHTaXe pacxodoMepa HeobGXxoaWMO PYKOBO-
[ICTBOBATLCA MHCTPYKLMEN MO MOHTaXy pacxogomepa.
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OTtnpaBka pacxogomepa ans npoBeaeHus NoBepPKN NnMbo pemMoHTa
AOSPKHA Npomu3BOAUTBCA C MacrnopTtom pacxogomepa. B conposogu-
TenbHbIX OOKYMEeHTaxX HeobXxooMMO ykasbiBaTb MOYTOBbIE PEKBU3UTLI,
TenedoH 1 dakc oTnpaBuTend, a Takke crnocob n agpec obpaTHowm
AOCTaBKMW.

3.2. NNoBepka

Pacxogomep-cyeTyunk anektpoMarHuTHeln «B3JNET OM» npoxoauT
nepBUYHYIO NOBEPKY NPW BbIMyCcKe 13 NPOU3BOACTBA U NOCMe PeMOHTA,
nepuognyveckme — B npoLecce aKcnnyatauumn.

Me>xnoBepoyHbIN MHTepBan — 4 roga.

[MoBepka pacxogomepa Npou3BOAUTCS B COOTBETCTBMM C pasge-
nom 5 «Metoauka nosepku» Yactu |l HacTosLWEero pykoBoacTea no aKc-
nnyaraguu.
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4. YIIAKOBKA, XPAHEHUE U TPAHCINOPTUPOBAHUE

4.1. Pacxogomep «B3JIET 3M», yKkOMNNeKTOBaHHbLIN B COOTBETCTBUUN C 3a-
SIBKOW, YNaKoBblBaeTCA B WHAMBUAYyanbHyt0 Tapy kaTteropumn KY-2 no
FOCT 23170 (kopobKy M3 rodopupOBaHHOIrO KapToHa NGO AepeBSHHbIN
Awmk). Tyga ke nomeLLaeTcs aKkcnnyaTaumoHHasa AOKYMEHTauus.

rlpI/ICOGH,I/IHl/ITeJ'IbHaH apmMmartypa noctaslideTCd B OTAEeNbHON Tape
POCChINbIO Uin B 060pe Ha OOWH UM HECKOJIbKO KOMIMJIEKTOB.

4.2. XpaHeHue pacxogomepa AOMMKHO OCYLLECTBIATLCHA B YNakoBKE U3roTo-
BUTENSA B CYXOM OTannBaeMoM MoMmeLLeHMn B COOTBETCTBUM € Tpebo-
BaHuamu rpynnel 1 no FOCT 15150. B nomelleHun ana xpaHeHus He
AOMKHO BbITb TOKOMPOBOASALWEN NbINW, NApOB KUCIMOT U LWenoyen, a
TaKXe rasoB, BbI3bIBaKOLNX KOPPO3UNIO N paspyLUAOLLMX N30NALMIO.

Pacxonomep He TpebyeT cneumnanbHOro TexHu4eckoro obenyxmea-
HUS MPU XPaHEHUN.

4.3. PacxogomMmepbl MOTyT TPaHCMNOPTMPOBATbCA aBTOMOOUITbHBIM, PEYHbIM,
XenesHoA0POXHbIM N aBUALNOHHBLIM TPAHCNOPTOM (KPpOMe HerepmeTu-
3MPOBaHHbIX OTCEKOB) Npu COBNIOAEHMM Cneayowmx YCroBUN:

- TPaHCNOPTMPOBKA OCYLLECTBISAETCA B 3aBOACKOWN Tape;

- OTCYTCTBYET NpsiMoe BO34enCTBuNe Bnaru;

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

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

- Bubpaums B gananasoHe ot 10 go 500 Ny ¢ amnnntygon oo 0,35 mm nnu
yckopeHuem o 49 m/c?;

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

- YNIOXEHHbIe B TpaHCMNopTe U3genusi 3akpensneHsl Bo nsbexaHwe nage-
HUS 1 coyLapeHun.
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NMPUNOXXEHUE A. Bua coctaBHbIX YacTen pacxogomepa

UlE;

140
P 115 -~
(P @)
1
L
SN @)
PPACXO[OMEP-CYETYUK 3NEKTPOMAIHUTHBIA
NPEQYNPEXAEHME -

OTKPLIBATD, OTKJIOYMB OT CETHI

HanpsxeHu .=24B; 0,2A

Makcue Mna

Temne 50 °C

CreneHb 3auw N
5

\@ BEAET

[remerrorang) Ca=]) @

[

@---

* - CNpaBOYHbIN pasmep

1 — 610K usmepeHus;

2 — riepsu4HbIl npeobpasosamerib pacxooa;

3 — 3awumHble Konbuya;
4 — 2epmoegod kabersis ces3u;

5 — eepmoes00 kabersnsi numaHus;
6 — anekmpudeckue rnpoeodHUKU Orisi coeduHeHust kopriyca SMP ¢ mpybornpogodom;
7 — anekmpoodsbl.
Puc.A.1. Bng pacxogomepa ob6wenpombiwsieHHoro ncnonHewmna AKCMNEPT-912MO
C 3alUTHbIMM KONbLAMWU.
Ta6bnuua A.1. MaccorabapuTHble XapaKTepuCTUKU pacxogomMepoB UCMONTHEHUN
OKCIMNEPT-912MO, -911MMU, -912MA tnnopasmepon Dy10...Dy150

T}
Sﬂ

o
.9

d*

L*, Mm
Macca,
Dy,mMm | d*, mm | D* mMm | D1* MM ¢ 6e3 3aumTHBIX | x yv | he Goree,
3aLlMTHbIMKU Koneu, doyTepoBka KT
KosnbLamu nonMypeTaHoM

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
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L* & 3

* - CnpaBO4HbIN pasmep

1 — 6510K USMepeHUs;
2 — nepsuYHbIl rnpeobpasosamersib pacxoda;
3 — 3awWumHsie Konbya;
4 — 2epmoee0o0 Kaberns cessu;
5 — 2epmo8800 Kkabesnss numaHusi;
6 — anekmpuyeckue npoeoOHUKU Ons coeduHeHus Koprnyca SMP ¢ mpy6o-
nposodom;
7 — OononHUMmMersibHbIU 3a3eMsowull sanemeHm;
8 — anekmpodkl.
Puc. A.2. Bup pacxogomepoB ucnonHeHun dKCIMNEPT-922MO, -921MHU, -922MA
TMnopasmepos Dy20...Dy150.

Ta6bnuua A.2. MaccorabapuTHble XapaKTePUCTUKN pacXxogoMepoOB UCMOSTHe-
Hun IKCTEPT-922MO, -921MMU, -922MA tunopasmepon Dy20...Dy150

L*, Mmm
Macca,
Dy, MM | d*, MM | D*, MM | D;*, MM c 6e3 samTHBIX | P* iy N | He Bonee,
3aLlUTHBIMN Koned, Kr
dyTepoBka
KonbLiamm
nonmypeTaHoM

20 19 50 105 158 150 236 4 3,8
25 24 57 115 158 150 241 4 40
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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* - CnpaBO4HbIN pasmep

1 — 6510K usMepeHus;

2 — nepsuYHbIlU npeobpasosamersb pacxoda;

3 — 3aWUmHble Kosmbua;

4 — 2epmo8eod Kabersis ces3u;

5 — 2epmoee0o0d kabens numaHus;

6 — anekmpu4yeckue rpoeoOHUKU Ornsi coeOuHeHusi kopriyca OMP ¢
mpy60ornposodom;

7 — 351eKmpookbl;

8 — pbim-6051m.

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

Ta6bnuua A.3. MaccorabapuTHble XapakTePUCTUKN pacXxogoMepoOB UCMOSHe-
Hun AKCIMNEPT-922MO, -921MW, -922MA TunopasmepoB Dy200, Dy300

L*, Mmm
Dy 6e3 3aWMUTHBIX Macca,
| d*,Mm | D*, Mmm |D;*, Mm c koneL H*, Mm| N |He Gonee,

MM 3aLlUTHBIMN ’

dyTepoBka no- Kr

KonbLamm

nMypeTaHom
200 194 258 358 362 344 464 12 59,0
300 295 362 485 514 496 581 16 120,4
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[I BbIXOA-1
PEXXMM| J1 | J2
PAB. | = | = | puxom2
HACTP. = | +
CEPB. | 4 | = RS485
TOKOBbINA = —
NUTAHUE BbIXOA +

© Je,

MU TAHUE — pasbem nodkno4YeHuUs kabens numaHus =24B;

b7

J1 — KOHmakmHasi napa paspeweHusi Moougukauyuu Cep8UCHbIX
napamempos;

J2 — KoHmMakmHas napa paspeuweHus: Moougukauuu Kanubpo8oYHbIX
napamempos;

SK2 — nepekrnodyamernb ycmaHO8KU pexuma pabombl OKOHEYHO20
KackaOa yHugsepcasibHo20 8bixo0a Ne1;

SK3 — nepeknoyamernb ycmaHO8KU pexuma pabombl OKOHEYHO20
KackaOa yHugsepcarsibHo20 8bixo0a Ne2;

XT1 — KoHmakmHas kosio0ka uHmepgetca RS-485;

XT2 — KoHMakmHas Korioo0ka yHusepcarsibHo20 ebixoda Ne1;

XT3 — KoHMakmHas Korooka yHusepcarsibHO20 8bixoda Ne2;

XT4 — KoHMakmHas Korio0ka exo0a yrpasesieHUsl.

Puc. A.4. Bug mogynsa kommyTauum 6510Ka U3smMepeHusi pacxogomepa.

42



—

/J_;

§
3

s
220l
descdciciiond)

ety
el
5257)

8%

505,
i
it

il

e

i

[

o
e

£
o

R
R

27

MNP ¢ sawmnTHbIMKX KonbLamMmu

5]

AT
T
|

So%

S0

5

47
7
&2

) BOPOTHUKOBOE UCMOSHEHNE A) YCUINEHHOE UCMNONHEHnEe

1 — 3awumHoe Kosibyo;
2 — hymeposka.

Puc. A.5. Bug MNMIMNP ¢ 3alyuTHbIMU KOMbLAMU pa3HbIX UCMOJTHEHUMN.

3awmTHble KoMbLa OTOOMHOro ucnonHeHus (puc.A.58) moryT ycTa-
HaBnmBaTbca B OMP, ncnonb3yembix A8 N3MepeHus pacxoga CUibHO
abpasnBHbIX XMUAKOCTEN, yCUNeHHoro ncnonHenns (puc.A.5a) — 8 SMP
ANs U3MEPEeHNst pacxoda CUMbHO arpeCcCUBHbIX XUOKOCTEN.

3awunTHble Kombla pasHblX UCMOMHEHUA MOryT Takxe cHabxaTtbcs
AONOJSTHUTENbHBIM 3a3eMnsalWwuM  anemeHTomM (puc.A.2) ana obecne-
YeHMs SMEeKTPUYEeCKOro KOHTaKkTa B pacxogoMepax, MOHTUPYEMbIX B
nnacTukoBble (MeTannonnacTMkoBble) TpybonpoBoabl.
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125*

163,4*

r—l—r‘lr—l—r'l

125*

98*
75*

A\

0) BMA CHU3Y
* - cnNpaBOYHbIN pasmep

1 — uHOukamop;, 2 — Knasuamypa, 3 — KJIeMMma 3a3eM/IeHUs;
4 — MoOyrnb ebiquciumens; 5 — Modyrnb BUIT; 6 — MOHMaXXHbIU MOOYrib;
7 — memarnnu4yeckue 2epmosgo0bl Nod npucoedUHeHUe Memarsopyka-
808 kabesieli numaHusi U cesidu; 8 — KpOHWMeUH 07l ycmaHO8KU Ha
DIN-petky; 9 — cy6650k gbiquciumeris;

Puc. A.6. Bua Bbluncnurtens pacxogomMmepa.
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A — OKHO 01151 pas3meuw,eHuUst KOMMymauyuOHHbIX 3/1eMEHMO08 KOMOUHUPOBaHHO20
Modyrns «RS-232 | RS-485 / yHusepcarbHbIl 8bix0d 0x»;

61, B1 — okHa 0ns pa3MmeweHuUs KOMMymauUuOHHbIX 3/IEMEHIMO8 Cep8UCHO20
MOOQyrisi, ycmaHo8rieHHo20 8 criom 1;

62, B2 — okHa 0ns pa3MeweHuUsT KOMMymauUuOHHbIX 3JIEMEHMO8 Cep8LCHO20
MOOQyrisi, yCmaHOBIEHHO20 8 C/lom 2;

I — OKHO Onsi pa3MeweHUs1 KOMMYMayUOHHbIX 351IEMEHMO8 MOOYsIsi 8HYMPEH-
Heeo uHmepghetica RS-485 0nis ces3u ¢ pacxoOoMepoM;

1 — KoHMakmHbie napbi 07151 ycmaHo8KU pexuma pabombl yHU8epCallbHbIX 8bl-
xo008 5-8;

2 — KOHMaKmHble rnapbl 07151 ycmaHo8KU pexxuma pabomsl yHugepcasbHbIX 8bl-
xo0o08 1-4;

3 — pa3bem 8bix00H020 uHMepgelica RS-485;

4 — koHMaKkmHble napbl J3, J4 Ona ycmaHO8KU pexumos pabomsi 8blduciume-
ns;

5 — pa3bem yHusepcanbHo2o 8bixoda 0;

6 — KoHmakmHble napbl J2, J1 0nsi ycmaHo8KU pexuma pabomsl yHueepcaris-
Hoeo 8bixo0a 0;

7 — pa3bem 8bIx00HO20 uHmepgelica RS-232;

8 — pasbem yHusepcasibHbIX 8bix0008 1-4;

9 — pasbem yHusepcasibHbIX 8bIX0008 5-8;

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

11 — knemma noOOKOYeHUsI MPOBOOHUKa, COeOUHsIWe20 Kopriyca MoOyrs
BUIT u moHmMaxxHo20 Modyns;

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

Puc.A.7. Bua c3agum cyb66noka BbluUCnIUTENss C ABYMSI CEPBUCHLIMU
MoAaynsiMu (yHuBepcanbHbIX BbixoaoB 1-4 u 5-8)
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Puc.A.8. KommyTauuoHHblIe 3r1ieMeHTbl KOMOUMHUPOBaHHOIO MOAYIA.

Tabnuua A.3. O6o3HaYeHUe KOHTaKTHbIX 3N1eMeHTOB U CUrHanos
KOMOMHMPOBaHHOro MOAyns.

HanmeHoBaHune OBosHaveHue O603Ha4veHne CurHana,
BbIXo4a KOHTaKTHOTO Ha3Ha4yeHne KOHTaKTHOro arieMeHTa
aNneMeHTa
1 RXD
2 RTS
RS-232 3 TXD
4 CTS
7 GND
- TSOUT+
YHuBepcanbHbIn - TSOUT-
Bbixog 0 J1 KoHTakTHble napbl YCTAHOBKN pexnma paboThbl
J2 yHMBepcarnbHoro Bbixoga 0
J3 KoHTakTHble Napbl YCTAaHOBKM pexmnma paboThl
] J4 npubopa
- GND
RS-485 - A / Data-
- B / Data+
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Tabnuua A.2. O603Ha4Ye€HUA KOMMYTaLMOHHbBIX 3NIEMEHTOB Moayrneun
BHELLUHMX CBA3EeW NPy MapKUpoBKe Ha Kopnyce cyb6noka

BbIxogHble curHanbl KOHTaKTHbIe napbl
Homep cnoTa, 6 6 6
Homep Bbixoaa Ky[1a yCTaHoB- obosHaqeHne| = . e | 0003HAYEHNE | 0BO3HAqe-
neH Moyrb OKHa CATHANOB OKHa HWe KOH-
Ha puc.A.7 Ha puC.A.7 |TaKTHbIX nap
YHuBepcanbHbin 0 - A TSOUT +/- A 1,32
(kom6. Mmoaynb)
YHuBepcanbHbIn 1 TSOUT1 +/- J1, J2
YHuBepcanbHbIn 2 1 51 TSOUT?2 +/- B1 J3, J4
YHuBepcanbHbIn 3 TSOUT3 +/- J5, J6
YHuBepcanbHbin 4 TSOUT4 +/- J7,J8
YHuBepcanbHbIn 5 TSOUTS5 +/- J9, J10
YHuBepcanbHbIn 6 5 52 TSOUT6 +/- B2 J11, J12
YHuBepcanbHbIn 7 TSOUTY7 +/- J13,J14
YHuBepcanbHbIn 8 TSOUT8 +/- J15, J16
TokoBbIN 1 1 51 I/ GND B1 -
TokoBbIN 2 2 52 I/ GND B2 -
Mprmep MapKUpPOBKK T3
KOMMYTaLMOHHbIX 3r1e- 3lol| =l 1L
o w(Ea|e — <t|u
MEHTOB MoAyrnen Ha )"\ b ' NEE
kopnyce cyb6noka: HEEERRREE
- KOMOMHMPOBAHHOTO; E §§ § §§ § § § fefelelololeole HEEBEEEE
- YHMBEpPCanbHbIX BbIXO- tS L L Lo Ll L L L L
[OB; g _Ilele
- TOKOBOIO,; E ©jo EEEE
- BHyTpeHHero RS-485 J3 J4
(cBs3M ¢ pacxogome- EES ]
pom). BEES E":IE-E-I E-EE
\ J
Pasbem RJ45
Pacnaiika pasbema RJ45
MoakntoyeHune K cetu Pasvem Ha 1 8 M
Ethernet npu yctaHos- Len| Newowracz WTD:?;:,KT :J:: n:::jm, eyeonore ]
NEHHOM pasbeme B OK- ROTR Lo com | sownn K U LU [T
HO 51 . TX+ 1 1 3 EEEE -;6_, él 5 '% 'SE ! BUA CGOK:
TX-| 2 2 6 ‘ i
RX+ 3 3 1 @
RX- 4 6 2
BW[] CBEPXY
Puc.A.9. OO6O3Ha4yeHMss KOMMYTALMOHHbLIX 3fIEMEHTOB Ha Ccyb66noke

Bblyncnurtens.
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NMPUNOXEHUE B. Cxembl BXxoga v BbIXo40B

6.1. YHuBepcanbHble Bbixoabl 6r10ka namMepeHnsa pacxogomMmepa

Ana obecneyeHns conpsikeHust ¢ pasnnUYHbIMU TUNamu NPUEMHU-
KOB OKOHeuHble Kackagbl BbixogoB bW (puc.b.1) moryT paboTtaTb Kak
npy NUTaHMM OT BHYTPEHHEro pasBA3aHHOrO MCTOYHMKA NUTaHUsS (ak-
TUBHBIN PEXWNM), TaK U OT BHELIHEr0 WCTOYHMKA MUTaHWUS (MaCCUBHbIN
pexum). TunoBas NocTaBka — MACCUMBHBIA PEXUM paboTbl OKOHEYHbIX
Kackagos.

B ckobkax Ha cxeme ykasaHbl 0603Ha4YeHMs ONs yHUBEpCanbHOro
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 COOTBETCTBYHLlEee YyPOBHIO BbICOKUM B fornyeckom
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 naccnBHOM pexume gonyckaeTcs NMTaHue OT BHELUHEro UCTOoY-
HUKa HanpsXeHnem noctosiHHoro Toka ot 3 fo 30 B. [Jonyctumoe 3Ha-
YeHne KOMMYTUPYEMOro ToKa Harpy3ku He 6ornee 150 MA.

[nvHa nuHUKM cBA3M AN 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 [OO3UpOBaHUA 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 ynpaBidlOLWEero curHana 1ok B uenun goJnKeH 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

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

B oboux cnyyasx obecneuvMBaeTcsa ranibBaHMYeckasi pasBs3ka
BXOOHOW Lenu.

B.3. YHuBepcarnbHble BbIXoAbl BblYUCIINTENS

OkoHeuYHble kackabl YHMBepCcarbHbIX BbIXOA0B BblYMCUTENS (pUC.
6.3) MoryT pabotatb kKak npu NUTaHUM OT BHYTPEHHEro pasBsi3aHHOro
NUCTOYHMKA NUTAHUA (aKTUBHbBIA PEXNM), TaK N OT BHELLHEro WUCTOYHMKA
nMTaHus (NaccuBHbINM pexnm). TunoBasi NOCTaBka — MNACCUBHbLIN PEXNM
paboTbl OKOHEYHOro Kackaja.

B ckobkax Ha cxeme ykasaHbl 0603Ha4YeHUs ONA YHUBEPCAanbHbIX
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
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B akTMBHOM pexnme 1 3agaHHOM 3Ha4YeHun napameTpa AKTUB. yp.
BbICOKMM HanpshkeHne Ha BbIXOAe B JIOTMYECKOM pexume U aMnnuTy-
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 Harpysky C COMpPOTMBIIEHMEM 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 Kackaga OT BHELIHero UCTOYHUKA HarpsbkeHuem
0o 24 B NOCTOAHHOro TOKa, NpYM 9TOM aMnnuMTyada BbIXOOHbLIX UMMNYb-
coB OyaeT orpaHuyeHa HanpskeHnem cpabaTtbiBaHWs cynpeccopa Ha
ypoBHe 15 B.

MoaknoyYeHne OKOHEYHOrO Kackafa K BHYTPEHHEMY UCTOYHUKY Mn-
TaHUs +5 B ocylecTBNsAeTCcs ¢ NOMOLLBI NEPEMbIYEK, 3aMblKatoLLNX
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
Y 0/(5 ) H
2 r VoV ~
Y 0
\e T
+V OK
O 35 *
90 * +V ADJ l
0
3
—~Jl = N L ]
o J
\ /}O -
\S—) —]
M \
40* ¥5 - 100* -
a) BuA cnepeam 6) Bua cboky

* - CNpaBO4HbIN pasmep

1 — 8UHMbI KOHMAaKMHOU KO/100KU 8bIXOOHO20 HarpsixeHus =24 B;

2 — ¢8emoOUOOHbIU UHOUKamop BK/HOYEeHUS UCMOYHUKa 8MopuUYHO20
numaHusi;

3 — BUHM 3a3eMJIEHUSI;

4 — 8UHMbI KOHMAaKMHOU KOJIO0KU MOOKITIOYEHUSI HANpPsXKeHUs1 NuUmaHusi
~220 B 50 'y (L — nuHus, N — Heimparb);

5 — cepbza 0515 0c8060XX0eHUS 3aU4erIKU;

6 — 3awersika ons kpernneHus Ha DIN-pelke.

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

Y |
e
. 25F B 56* %
a) Bng cnepeau 0) Bug cboky

* - CNpaBOYHbIV pa3mep

1 — 8UHMbI KOHMAaKMHOU KOJIOOKU 8bIXOOHO20 HanpsixeHusi =24 B;

2 — €8emoOUOOHbIU UHOUKamMOopP BKIMHYEHUS UCMOYHUKA 8MOpUYHO20
numaHusi;

3 — 8UHM oAcmMpoUiKU 8bIXOOHO20 HarpPsXXEHUS;

4 — 8UHMbI KOHMAaKMHOU KO/I00KU MOOKITOYEHUS HanpsiXXeHUst numaHusi
~220 B 50 'y (L — nuHus, N — Heimparb);

5 — cepbea 0nsi 0c8060X0eHUSI 3aUENKU;

6 — 3awesnka 0ns KpernneHusi Ha DIN-petke.

Puc.B.2. UcToYHMK BTOPUYHOro nutaHma cepumn DR-15-24 (=24 B 15 Br).

rel em.E9xxMx docl.8
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