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HacTtoawun goKyMeHT pacnpocTpaHAeTCs Ha pacxoLoMep-CHEeTUUK
anektpomarHuTHbIn «B3JIET OM» moandumkaummn IKCIEPT (ganee —
pacxogomep) U npegHasHadeH Ansi O3HAKOMIEHUA C YCTPOMCTBOM U
nopsgKkoM aKkcnnyatauum pacxogomepoB wucnonHeHun OKCIEPT-
911MW, -912MO, -912MA, -921MW, -922MO, -922MA. YHacTb | cogep-
XWUT TEXHUYECKOE ONUcaHMe M NOPSLOK MCMOMb30BaHMS pacxogomepa
npw aKcnnyataumm, YacTb || — onucaHme HacTpoek npubopa Ha obbekTe
aKcnnyaTauum u METOANKY NOBEPKN.

B cBA3n ¢ noctosiHHOM paboTor NO yCOBEPLUEHCTBOBAHMIO Npubo-
pa, B pacxogomepe BO3MOXHbl OTIIMYNA OT HACTOSLLEro pykOBOACTBA,
He BMUSIOWNE HA METPONorMyeckue xapakTepucTukm n yHKUMOHas b-
Hble BO3MOXXHOCTM npubopa.

MEPEYEHb MPUHATbLIX COKPALLEHWNN

DY - ANaMeTp YCIIOBHOIO Npoxoaa;

B - BNOK 3MepeHUs;

YKKU - XXNOKOKPUCTaNIN4YeCKUn nHAnKaTop;

MK - NepcoHanbHbIN KOMNLIOTEP;

MNP - nepBM4YHbIN Npeobpa3oBaTenb Pacxoaa;
acC - ONeKTPOoABMXKYyLLasa cuna;

OMP - anekTpoMarHuUTHbIN pacxogoMep.

* % %

Pacxodomep-cyemuyuk anekmpomagHumHbil «B3JIET OM» 3apesucm-
puposaH 8 [ocydapcmeeHHOM peecmpe cpedcme uamepeHul P® nod
Ne 30333-10 (ceudemenibcmeo 06 ymeepxdeHuu muna cpedcme u3-
mepeHuti RU.C.29.006.A Ne 40672).

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

Pacxodomep-cuemyuk «B3JIET OM» paspeweH K npuMeHeHur Ors
ydema mernoHOCUmesis 8 8005IHbIX cucmemax mernnocHabxeHus.

YpocTtoBepsitowme JOKYMEHTbI pa3MeLLeHbl Ha cante wWww.vzljot.ru
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FTAPAHTUU USTOTOBUTENA

|. M3roToBuTENb rapaHTUpyeT COOTBETCTBME TEXHUYECKMM YCIOBUSAM pac-
xogomepoB «B3JIET OM» mncnonHennn SKCIMNEPT-9xxMO B npegenax
rapaHTumMHoro cpoka 28 mecsaueB u ucrnonHeHnn ISKCIEPT-9xxMW,
OKCIEPT-9xxMA B npegenax rapaHTUMHOro cpoka 15 mecsaueB c fa-
Tbl NEPBMYHON NOBEPKN NPV COBNOAEHNN CrieayoLWmMX YCNOBUMA:

a) XpaHeHwe, TPaHCMOPTUPOBaHME, MOHTaX W 3KCnnyatauums usgenvs
OCYLLIECTBMATCA B COOTBETCTBMM C IKCMNyaTauMOHHOM AOKYMEeHTaum-
en Ha u3genve;

6) MOHTaX 1 NycKkoHanagoYHble paboTbl BbINOMHEHbI B TeYeHne 15 mecs-
LeB C AaTbl NEpBMYHON NOBEPKN C OTMETKOW B NacnopTe nsgenus;

Mpn HecobnogeHun ycnoBua nyHkTa |6 rapaHTUAHBIA CPOK 3KcnnyaTaumm
coctaBnsieT 15 mecsaueB c AaTbl NEPBUYHON MOBEPKN U3OENNA.
NMPUMEYAHWE. OaTta BBOA4A M3genusi B SKcnnyatauuio 1 gata no-
CTaHOBKM Ha CepBUCHOE OBCHyXMBaHME YKa3biBaAlOTCA B nacrnopte Ha
nsgenve B pasgene «OTMeTKM O npoBedeHUM paboT», 3aBepstoTcs
noanNuUCbio OTBETCTBEHHOIO NMLA U NeYaTbio CEPBUCHONO LEHTpa.

[I. FapaHTUNHBIN CPOK NpoaneBaeTca Ha BPeMs BbIMNOSTHEHUSA rapaHTUNHO-
ro pemoHta (6e3 yyeta BpeMeHW ero TPaHCMOPTUPOBKW), €CNU CPOK
npoBedeHUs rapaHTUAHOrO PEeMOHTa NPeBbICUN OOWH KaneHAapHbIN
mMecsy,.

lll. N3roToBUTEMNb HE HECceT rapaHTUMHbIX 06A3aTenbCTB B CrEeAyLnX
cnyyasx:

a) OTCyTCTBYyeT MacnopT Ha u3genue C 3anosfiHeHHbIM pasgenom «Ceuge-
TENbCTBO O NMPUEMKEY;

0) nsgenue nMeeT MexaHU4eCcKMe NoBpeXaeHUs;

B) M3genve XpaHwnocb, TPaHCMOPTUPOBANOCb, MOHTUPOBANOCh WUIN 3KC-
nnyaTMpoBanocb C HapyweHueM TpeboBaHWI 3KCnyaTaumMoHHON A0-
KyMEHTauMmn Ha n3genve;

r) 6o10 gonyweHo 3amep3aHune (nepexoa B TBepaoe hasoBoe CoCTos-
HWE) KOHTPONNPYEMOWM XKNOKOCTU B MPOTOYHOWM YacTu U3aenus;

[) OTCYTCTBYET UnK NoBpexaeHa nnomba ¢ NoBepUTENbHBbIM KNENMOM;

e) usgenve unu ero coctaBHas 4acTb noggepranocb pasbopke nnu gopa-
BoTke.

* % %
HeuncnpaBHoe n3genve ans BbIMNOMHEHUS rAapaHTUAHOIO PEMOHTa Harnpas-
NSeTCA B permoHarnbHbIA U FOfIOBHOW CEPBUCHbIN LIEHTP.

NHdopmaumss no cepBUCHOMY OBCNy>XMBaHWIO NpeacTaBfeHa Ha canTe
http: www.vzljot.ru B pasgene Cepsuc.
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OBO3HAYEHMA UCMNOJIHEHUN

McnonHeHnss pacxogomepa oTnmyatoTca TUNOM MPUCOEANHEHNST K
TpybonpoBoay (KOHCTPYKTMBOM MPOTOYHOM YacTW) U Has3Ha4YeHUeM Mo
BMAOY KOHTPONMPYEMOWN XWMOKOCTU (Matepuanom yTEPOBKU BHYTPEH-
HEen nNoBepXHOCTU NpoToYHou YacTu MNP n matepmnanom anekTpoaoB):

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

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

O6o3HayeHue ncnonHeHun no Tuny dyteposku MIP:
OKCNEPT-9x1Mx — [1IP chyTtepoBaH nonunypeTtaHowM;
OKCNEPT-9x2Mx — [1IP cytepoBaH dToponnactom.

O603Ha4YeHne UCMONHEHUIN NO HAa3HAYEHMIO:

OKCMEPT-9xxMO — oluwenpomsbiwieHHoe (gns  HearpecCuBHbIX
Xungkocten 6e3 abpasmnBHbIX NpUMecen);

OKCMNEPT-9xxMWU — wu3HOCOyCcTOMYMBOE UCMONHeHWe (ons paboTsbl C
abpasnBHbBIMUN XUOKOCTAMN);

OKCMEPT-9xxMA — arpeccuMBOCTOMKOE UCMOfHeHue (ana paboTbl C
arpeccuBHbIMU XUOKOCTAMM).

XapaKTepI/ICTI/IKI/I BblMyCKaeMbIX NCNOSTHEHNN pacxoaomepos:

3KCMNEPT-9x2MO - ob6wenpowmsbiwneHHoe: MNP ¢gyTteposaH dTopo-
nnacTtoM, C 3aWUTHbIMU KOMbL@MMK, 3NEeKTpoabl
BbINOJSIHEHbI N3 HEPXKABELLEN CTanw;

3KCMNEPT-9x1MU — wusHocoyctonumsoe ucnonHenue: MNP dytepo-
BaH MonvypeTaHoMm, ©6e3 3awWuTHbIX Koned,
3NEeKTPoadbl U3 HEPXKABEIOLLIEN CTanM UNn TUTaHa
(no 3akasy);

OKCMEPT-9x2MA - arpeccuBocTtorkoe ucnonHexue: MNP dyTtepo-
BaH (pTroponnacTtom, 3awWuTHble Konbua — Mo
3aKka3y (MCNOMHEHMs 3alUTHbLIX Konew — Ha
puc.A.5), anekTpoabl — U3 TaHTana unn TuTaHa
(no 3akasy).
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1. OMNCAHUE U PABOTA

1.1. HasHauyeHue

1.1.1.

1.1.2.

Pacxogomep-cuyeTunk anektpoMmarHutHoln «B3JIET OM» npeagHasHa-
YeH Onsa M3MepeHns cpegHero obbeMHoro pacxoga n obbema pasnuy-
HbIX 3NEKTPONPOBOAALLUNX XUOKOCTEN B LUMPOKOM AMana3oHe Temnepa-
TYP W BA3KOCTEN NMpu NpsiMOM 1 06paTHOM HarnpaBfieHUU NOToKa B pas-
NMYHBIX YCNOBUSAX 3KCNyaTaumu.

OnekTpomarHutTHele pacxogomepbl (OMP) «B3JIET OM» wmoryt
NPUMEHATBCS B SHEpreTuke, B HedTe-, raso- u ropHogobbiBatoLLen
NPOMBILLIIEHHOCTN, KOMMYHallbHOM XO3ANCTBE, YEPHOW U LBETHON Me-
Tannyprmm, xumMmyeckon, HedTenepepabaTtbiBalollen, LENoI03HO-
OymMaXkHOW, NULLEBON M APYrMx oTpacnsax npoMbilneHHoCcT. Pacxono-
Mepbl MOFYT MUCMNOJSIb30BaTbCA B COCTaBE PasfIUYHbIX KOMIMMEKCOB, U3-
MeputenbHbIx cuctem, ACY T w 1.n.

Pacxogomepbl MOryT ycTaHaBNMBaTbCA Kak B MeTannnyeckume, Tak
N B NNIaCTUKOBbIE (MeTannonnacTMkoBble) TpybonpoBoabl.

Pacxogomepsbl-cyeTunkn anektpomarHutHole «B3JIET OM» moaundum-
kauum SKCIEPT B 3aBUCMMOCTM OT MCMOJSIHEHMSI U NPOrpPaMMHO 3a-
AaHHbIX YHKUMIA MOryT obecneymBaTthb:

n3MepeHne cpegHero o6GbEMHOro pacxoda >XMOKOCTM Npu MPsSIMOM U
obpaTHOM HanpaBneHUn NOToKa;

onpeaeneHne obbema XNOKoCTM HapacTaloLWUM UTOrOM OTAENbHO ANs
npsIMOro 1 obpaTHOro HanpaBneHus NnoToka, a Takke WX anrebpavye-
CKOW CyMMbI C y4€TOM HarnpaBneHus NnoToka;

[031pOoBaHMe NpeaBapuTenbHO 3aaHHOro 3HavyeHUss oobemMa XWUAOKo-
CTU UMK [03MPOBaHUE B PEXMMe «CTapT-CTOM» WU onpeaeneHne npu
3TOM BENMYMHbI OTMEPEHHOM 403bl M BPEMEHW A03UPOBaHUS;

BbIBO pe3ysibTaTtoB I/I3MepeHI/II7I B Buae TOKOBOro, 4acCTOTHO-
MMMNYINbCHOIo M N1IOrmM4eckoro CMrHasnos;

coXpaHeHWe B 3HEepProHe3aBWCMMONM MaMsTU YCTAHOBOYHbIX MapameT-
pOB;

aBTOMATUYECKMIN KOHTPOSb U MHOMKALMIO HanNnuMsa HeWTaTHbIX CUTya-
LA N OTKA30B;

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

- 3allnNTY YCTAHOBO4YHbIX AaHHbIX OT HECAHKLUMNOHMPOBAHHOIO AOCTYyMNa.

Pacxogomep Takke MOXET KOHTPONMpoBaTb 3anosfiHeEHWUE pr60-
nposoAa XNAaKOCTbHO.
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1.2. TexHn4YeCKne xapakTepPUCTUKHU

1.2.1. 3HayeHna Haumbonbliero Quaus M HaMMeHbLEro Quaum U3MEPSIEMbIX
cpeaHnx 00beMHbIX PacxodoB ANS pasnMyHbIX ANamMeTpoB YCITIOBHOMO
npoxoAa (TunopasMepoB nepsuYHOro npeobpasosartens pacxopa) Dy
npvBeaeHbl B Tabn.1.

Tabnuua 1
O0bo3HaueHue 3
HayeHue 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 pacxopq AN Pacxo4oMepPOB € NorpeLHocTbo + 0,5 % munm
1 0,15 % (B 3aBMCUMOCTU OT UCMOSNHEHNS);

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

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

1.2.3. NMapameTpbl KOHTPONUPYEMOM XKNOKOCTH:

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

- Temnepatypa — ot muHyc 10 go 150 °C npu goyTepoBke pToponsiacTtom

n ot mmnHyc 10 go 70 °C npu doyTepoBKe NONNypeTaHOM;

- pasneHue B Tpybonposoae — o 2,5 Mrla.

1.2.4. BXxogbl 1 BbIXOAbl BHELLHUX CBA3EN:

a) 6roK nsmepeHus:

- YHMBepcarsnbHble BbiIxoabl — 2;

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

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

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

1.2.5. Pacxogomep obecnevmBaeT xpaHeHe pesynbTaTtoB paboTbl B apxmBax
BblUMCNTENS:

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

- Mecs4yHoM — 48 3anucen;

S E5qeT
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- npon3eonsLHOM — o 1000 3anucen;

- XypHarne owunbok — go 1000 3anucew;

- XXypHane pexumos — Ao 500 sanucen;

- XXypHane nosnb3oBaTtens — go 1000 sanucen.

CpoK COXpaHHOCTW YyCTaHOBOYHOM MH(popMaumm B pacxogomepe
Npwn OTKITHOYEHUU BHELLHEro NUTaHna He meHee 1 roga.

1.2.6. DnekTponutaHme pacxogomepa:

- HanpsbkeHne nNuTaHna — cTabunuanpoBaHHOE HanpsKeHne NOCTOAHHO-
ro Toka 3HadeHnem un3 guanasoHa (22-25) B ¢ ypoBHeM nynbcaumm He
oonee 1,0 %. Nutanue ot cetn 220 B 50 Ny moxxeT obecneuymBaTbCA C
MOMOLLIbIO MCTOYHMKA BTOPUYHOIO MUTaHUS, NOCTABMSIEMOro no 3akasy
(MpwunoxeHwne B);

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

- cpeaHsist HapaboTka Ha oTka3 — 75 000 u;

- CpeaHnin CpokK crnyxbbl — 12 neT.

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

- K KIiMMaTuU4eckuM Bo3gencTBusam — 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 MexaHn4eckum Bosgenctemnam — rpynne N2;
- K aTMochepHOMyY faBrieHuto — rpynne P2.

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

1.2.9. Bug n maccorabaputHble XapakTEPUCTUKN COCTaBHbIX YacTen pacxo-
aomepa npueedeHsbl B [NpunoxeHun A.
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1.3. MeTponormnyeckne xapakTepuUCTUKHU

Mpepenbl gonyckaemMon OTHOCUTESTIbHOW MOrpeLuHOCTN Npu nu3me-
pPeHun, NHOMKaLUMn, perucTpauum, XpaHeHun u nepegade pesynstaTtoB
n3mepeHus cpefgHero ob6bLeMHOro pacxoga, obbema pasnuyHbIX Xua-
KocTen npu ntobom HanpasneHUn NOTOKa He NPeBbIAOT 3HAYEHWI:

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

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

10
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1.4. CocTaB

KomnnekT noctaeku pacxogomepa npuBedeH B Tabn.2.

Tabnuua 2
HavmeHoBaHne Kon. Mpum.
Pacxogomep 1 Mpum. 1
Bnok BelyucnuTens 1
NcTo4HUK BTOpUYHOTO nuTtaHmsa =248 1 o 3akasy
KoMNneKkT MOHTaXHbIN 1 Mpum. 2, 3
MacnopTt 1
KoMnnekT akcnnyataunoHHON AOKYMEHTALMN B COCTaBe: 1
- PyKOBOACTBO Mo akcnnyaTtaumm v. |, 1 Mpum. 4
- HCTPYKUMS MO MOHTaXy
NMPUMEYAHNA.
1. Tunopasmep pacxogomepa n ero ucnosnHeHue (cm. pasgen O6o3Hadve-
HWEe UCMNOSTHEHMI) — B COOTBETCTBUM C 3aKa30M.
2. B koMnneKkT BXoAAT OTBETHbIE YAaCcTU pa3beMOB A4 Kabenen nuTaHus u
CBA3MN.
3. [Ana MoHTaxa pacxogomMepa Ha obObekTe no 3akaszy MoXeT OblTb no-
cTaBneH Habop 3aNemMeHTOB NPUCOEANHUTENBHOM apMaTypbl B cOrnaco-
BaHHOW Komnnektauun, nmbo komnnekt apmatypbl «B3JIET KITA» B
cbope.
[onyctnmoe fasneHne noctaBnsaeMon NpucoeguHUTEeNbLHOM apmMma-
Typbl 1,6 MlNa nnu 2,5 MlNa — no 3akaasy.
4. JkcnnyaTtaunoHHas AOKyMeHTauus U KapTbl 3akasa Ha AaHHoe u3genve

W OPYrylo Npoaykumio, Bblinyckaemyro ovpmon «BaneTt», pasmelleHbl Ha
canTe no agpecy www.vzljot.ru.

Tam xe pa3mMeLlleHbl nporpamMmmebl.

«YHuMBepcanbHbI NPOCMOTPLUMKY», BKIIHOHAKOLWMIA B CBOM COCTaB UHCT-
pymeHTanbHyto nporpammy «MoHutop SKCMEPT-M» gns paboTbl ¢
npubopom no nocrnegoBaTenbHbiM UHTEpdencam RS-232, RS-485 un
nHTepdgency Ethernet;

«YTeHue xypHanos npubopa» — AN NPOCMOTPa XXypHanoB UsMepuTe-
na pacxogomepa.

11
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1.5. YcTpoucTtBo u paboTta

1.5.1. MpuHUMnN paboTbl

MpuHUMN OEeNCTBUS 3NEKTPOMarHMTHOro pacxogomepa OCHOBaH Ha
namepeHun anektpoasmxyLuen cunel (30C) MHAyKUMN, BO3HMKAOLLEN B
obbeme aneKTponpoBOASALLEN XWUAKOCTU, ABWXKYLLENCS B MarHUTHOM
none, cosgaBaemMoM 3SMEKTPOMArHUTHOM CUCTEMOW B CEYEHUW KaHarna
nepBu4HOro npeobpasosarens pacxoga (puc.1).

K
$
b/

[

i S A

-

)
Y

N
R

T Kanan MrP
&4

MNutaHne o6MoTOK N3mepeHue
3neKTpoMarHMToB 3AC vHaykumm

[P — nepsuyHbIli npeobpa3zosamers pacxoda;

B — eekmop MacHUMHOU UHOYKyUU;

E — eekmop anekmpodsuxyuwet cunbi (34C) uHOykyuu;
Vy — BEKIMOP CKOpOCMuU XudKocmu.

Puc.1. MpuHuun gencrTeua pacxogomepa.

OneKkTpoMarHUTHbLIN NepBUYHbLIN NpeobpasoBatens pacxoda (MM1P)
npegcraensieT cobon nonbii MarHUTONPOHNLAEMBIA LUNUHAP, CHAPYXK
KOTOpOro pasmeLleHbl 0OMOTKN anekTpomarHuta. BHyTpeHHsis noBepx-
HOCTb LUMIMHAPA MMEET 3NEKTPOU3ONSLMOHHOE NOKpbITUE. [Nns chema
N3MEepPUTENbHOrO CUrHamna B CTeHKax LunuMHapa gnameTpanbHO pacno-
NOXEHbl ABa 3NEKTPOAA, KOHTAKTUPYIOLLME C KOHTPOIMPYEMOW XKNOKO-
CTbiO.

90C wHaykumm E nponopumoHanbHa cpefHen CKOPOCTU MnoToka
XWOKOCTU V, pacCTOAHUIO Mexay anekTpogamu d (BHYTpeHHemy aua-
MEeTpy NepPBUYHOrO NpeobpasoBaTens) n MarHUTHON NHAYKLMK B:
E=k-B-d-v,
roe k — koadhbduumeHT NponopLUmnMoHanbsHOCTMW.

Ansa ganHoro Tmnopasmepa OMP B n d — BeNNYMHbI NOCTOSIHHbIE.
3HaveHne JC He 3aBUCUT OT TemnepaTypbl, BA3KOCTU, a TakKe npo-
BOOVMMOCTM XWOKOCTU MNPWU YCIIOBUM, YTO NPOBOAMMOCTb HE MEHbLue
yKa3aHHOW B TEXHMYECKMX XapaKTepuUCcTUKax pacxogomepa.

C yuetom copmynbl ana 3A4C vHaykumm pacxoq Q onpepensieTca
cnegyowmm obpasom:
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n-d? _ n-d

= LV = -E
Q=" 4-k-B

O6bewm xuakocTtun V, npoweaten yepea MNP 3a nHtepsan Bpeme-
HW1 T, paccunTbiBaeTcsa no opmyne:

T
V:IQUML
0

1.5.2. YcTponcTBO pacxogomepa

1.5.2.1. Pacxogomep-cyeTynk anekTtpoMarHutHeln «B3JIET 3M» cocTtouT un3
nepBUYHOro npeobpasoBaTens pacxoga M BTOpUYHOro npeobpasosa-
Tensi, KOTOpbI B CBOK o4epedb COCTOUT M3 Broka uamepeHust 1 Bbl-
yucnutens.

Pacxogomep-cyeTumk n3rotaBfMBaeTcsl B pas3fgesibHOM WUCMOSHe-
HUKM (puc.2), npu KOTopoM B TpybonpoBog C M3MEPSEMOWN XULOKOCTbIO
yctaHasnmBaetcs NIMP n 6nok namepeHns, a Bel4UCNUTENb BbIMNOSIHEH
B BUAE OTAenbHOro 6rnoka ¢ MHOMKATOPOM U KNaBWaTypOW, KOTOPLIN
MOXeT 6bITb pa3MeLLeH Ha yaaneHum oT pacxogomMmepa B yagobHom ans
nonb3oBaTensa MecTe.

Pacxogomep Bbluucnurenb | Knasmarypa ” KK ]
YHuBEpC. BbIXOAb! Briok uamepexus A <
> Moayne Mnata Bbl'-lMCﬂI/ITeJ"I'ﬂ '
Bxon yFBaBn. - KommyTaumm [
Mopaynb
RS-485 ‘ > IQASOJ—JZQISD KoMGUHMpPOBaH - | » RS-232
HbI MOAYIb | » RS-485
Moaynb =24B _
obpaboTku - »  YHuBepc.
AA [—————-— - BbIXO[l
nne | Cepsuc.mopynbl - b Bobixogpl
CuJ I.____________ CepBUCHbIX
Cepsuc. moaynb2 F1 _:P moaynen
- _Z_ -

~220B 500y

[P — nepsu4HbIl npeobpasogamerb pacxoda;
2KKU — xudkokpucmannuyeckul uHOukamop;
UBI — ucmo4HuUK 8mMopuUYHO20 nNuMaHusi.

Puc. 2. dyHKUMOHaNbLHasa cxema pacxogomepa.
1.5.2.2. bnok namepexus (bW1) obecneumsaer:
- nuTaHmne odbmotok MIP;

- npueM n 0bpaboTky nameputeneHoro curHana (34C nHaykuum), onpe-
AeneHve cpegHero o6beMHOro pacxoga npu nbom HanpasneHun no-
TOKa;

- onpegeneHne obbema XMAKOCTM HapacTaroLWmMM UTOrOM OTAENbHO Ans
NpPsSIMOro U oBpaTHOro HanpaeBneHWsa NOTOKa, UX CYMM C y4eToM n 6e3
yyeTa HanpaBfeHusi NOTOoKa;
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- Npeobpa3oBaHne U3MepeHHOro 3HaYeHUss cpeaHero pacxoga B nocrie-
[0BaTeNbHOCTb BbIXOAHBLIX UMMYIbCHLIX CUrHATOB;

- onpegeneHne HanpaslieHnA NOToKa U Bbloady CUrHana HanpabBJieHUsd
NOTOKa B BUAE YPOBHA JIOTMYECKOIo CUrHana,

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

- CBSA3b MO BHYTPEHHEMY MHTepdency c Bblumcnutenem. [nuHa kabens
cBA3n — ao 1200 wm;

- onpepeneHe BpeMeH HapaboTkM HapacTaoLWuM UTOroMm;
- AMarHOCTUKy paboTbl pacxogomepa;

- XpaHeHne yCTaHOBOYHbIX OaHHbIX U NMapaMeTpOoB HAKOMIEHUA, a TakKxKe
3allnTy X oT HECaHKUMOHNPOBAHHOIO oCcTyna.

1.5.2.3. Bbluucnutenb obecne4ymBaeT:

- UHOMKALMIO pe3ynbTaToB M3MEPEHUS N YCTAaHOBOYHbLIX NapamMeTpoB, a
Takke OOCTYN K HACTPOEYHbIM NapameTpaM 1 Ux MoandUuKaumio;

- BbIBOO4 pe3ysibTatoB WU3MEPEHNA B BUWOE TOKOBOIro, 4YacCTOTHO-
MMNYINbCHbIX U NTOTMYECKUX CUrHasnos;

- BbIBOJ, UBMEPUTESTBbHON, OMAarHOCTUYECKON, YCTAaHOBOYHOW, apXUBHOM U
Apyron nHgopmMaummn Yyepes nocriegoBartesfibHble MHTepdencsl RS-232
unn RS-485, a takke 4Yepes nHtepdenc Ethernet;

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

- ynpasrieHune [o3npoBaHMEM npeaBapuUtTesibHO 3aaHHOro 3Ha4deHusd
obbema XnMakocTn unm JO3NPOBAHNEM B peXnMe «CTapT-CTomn»,

- aBTOMaTUYeCKUA KOHTPOSb U MHAMKALMIO HAnM4nUsi HelTaTHbIX cuTya-
LA U OTKA30B, a TaKkke 3amnuncb B XXypHan ownbok nux suaa u Anutenb-
HOCTU;

- 3aLUMTY apXUBHbIX U YCTAHOBOYHBIX JaHHbIX OT HECAHKLIMOHUPOBaHHOIO
poctyna.

HacTpoiika pacxogomepa Ons namepeHusi napaMeTpoB peBepcuB-
HOTrO NMOTOKa BbIMNOIHAETCA MO 3aKasy.

1.5.3. YpoBHM gocTyna

1.5.3.1. B pacxogomepe npeaycMOTpeHbl TPU YPOBHSA AOCTyNa K yCTaHOBOY-
HbIM M KanuMbpoBOYHbIM MapameTpam. YPOBHM AOCTyna OTNuYalTCs
COCTaBOM MHAMUMPYEMOM Ha gucnnee nMHgopmMauumn, BO3MOXHOCTSAMN
MO M3MEHEHUIO YCTAHOBOYHbIX, KAanMOpoBOYHbLIX NapameTpoB TB u obo-
3HavatoTcs Kak pexumbl HACTPOWKA, CEPBUC n PABOTA.

HasHauyeHne pexmmos:
- HACTPOWKA — pexuM HacTpOWiK1 1 NOBEPKM;
- CEPBUC — pexum noaroToBKM K aKCnnyaTaumm;
- PABOTA — akcnnyaTaunoHHbIA PeXnM (pexnm nonb3oBaTens).
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Pexumbl pacxogomepa 3agatoTcs nepemblykamu B Buae KombuHa-
UMM Hanmyus / OTCYTCTBUSA 3aMblKaHWA KOHTakTHbIX nap J1 v J2, pac-
NOSIOXKEHHbIX Ha nnate moaynsa kommyTtauum BU (cm. puc.A.4 TMpuno-
xeHus A) n J3, J4 Ha cy66noke Bbiumcnutens (puc.A.7). CootBeTcTBme
KoMOmHauum pexxumam npmBegeHo B 1abn.3, rae «+» — HanMyme 3ambl-
KaHWs1 KOHTaAKTHOM Napbl NEPEMbIYKON, a «-» — OTCYTCTBUE 3aMblKaHUS.

Tabnuua 3
KoHTakTHasa napa
HanmeHoBaHue
exKUMa bnok namepeHuns Beluncnuntenos HasHaueHune pexnma

P J1 32 73 J4

HACTPOWKA - + + - HacTtpoika n nosepka
CEPBUC + - - + lMoaroToBKa K aKcnnyataumm
PABOTA - - - - JKcnnyaraums

HanbonbLunMy Bo3MoXHOCTAMM obnagaeT pexxum HACTPOWIKA. B
3TOM peXnumMe UHONLMPYKOTCHA BCe NapamMeTpbl U BO3MOXHa Moandumka-
LUMs BCeX YCTAHOBOYHbIX NapaMeTpoB. HavMeHbLnMM BO3MOXHOCTAMM
obnapaet pexum PABOTA.

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

a) naMepsemble 3Ha4YeHus1 napameTpoB: 06BbLEMHOro pacxoga, o6beMOB,
HaKOMMEHHbIX NPy NPSAMOM M 0BpaTHOM HanpaBfeHMM NOTOKa, a Takke
NX CYMM C y4eToM 1 6e3 yyeTa 3Haka noToka;

0) cogepxMmoe apxX1BOB U XXYPHanos;

B) KOHUrypaLMOHHbIE NapamMeTpbl: TUMbl YCTAHOBEHHbIX CEPBUCHBIX MO-
Aynen BHELHMX CBA3EN U XapaKTepUCTMKN BbIXOAO0B;

r) napameTpbl paboTbl:

- MOKa3aHUSA YacoB pearnbHOro BPEMEHM!;
- NapameTpbl CBA3M No nHTepdencam RS-232 (RS-485), Ethernet.
B pexxume PABOTA nonb3oBaTtefib UMeeT BO3MOXKHOCTb:

a) BKMOYaTb PeXuM A03MPOBaHUSA U yrpaBnsaTb NpMOOPOM B 3TOM pexu-

me:
- 3a4aBaTb 3Ha4YeHne O03bl;
- MHULMMPOBATb NPOLIECC A03MPOBAHUSA MO CUrHANY C BHELUHEN 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) BblbupaTb eanHuubl M3mepeHus pacxoga (obvema) M4, m/cek;
n/MuH; n/cek (M3; nJ.

1.5.3.3. Pexxum CEPBUC — 3710 pexxum noaroToBKM pacxogoMepa K aKkcnnyarta-
UMn Ha obbekTe.

B pexnme CEPBUC pononHUTensHO (MO OTHOLUEHUIO K PEeXumy
PABOTA) BO3MOXHO:

- IBAMEHATb NapaMeTpbl YHUBEPCalibHbIX BbIXO40B onoka N3MepPEHNA;
- IBAMEHATb NapaMeTpPbl BbIXOOO0B CEPBUCHbIX Mop,yneﬁ BblMUCTTINTENA;
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- NPOM3BOAMTb HACTPOMKN OTCEYEK MO pacxody, napameTpoB hunbTpoB
N ycTaHaBnmBaTb paboynn guanasoH pacxogomepa;

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

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

1.5.3.4. B pexxume HACTPOWMKA BO3MOXHO mpocmaTpuBaTb U mMoamduLmpo-
BaTb BCe NapamMeTpbl 6€3 UCKNIOYEHNS.

B aTtom pexnme npousBoauTCcsa HacTpourka npubopa B npouecce
NPON3BOACTBA N OCTUPOBKA (Kannbposka) npu NoBepKe.

B pexume HACTPOWMKA npousBoauTcs 3anucb B NamsTb 3aBO-
ACKMX HOMEpOoB pacxogoMepa M BblMUCIUTENS, 3HAYEHUS! YCIOBHOIO
npoxoga pacxogomepa, BBOA MaKCMMarbHOW CKOPOCTM MOTOKa M3Me-
PAEMOWN XMOKOCTU, a TaKKe 04UCTKa apXUBOB.

1.5.3.5. Moandurkaumna ycTaHOBOYHbIX MapamMeTpoB, AOCTYMHbIX B peXumax
CEPBWC n PABOTA, He BNUsieT Ha METPOSIOrMYEeCKne XapaKkTe puCTUKN
npubopa n MoXeT NPON3BOAUTLCS MNP HEOBXOANMOCTN Ha OO beKTE.

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

1.5.4. BHelwwHue cBA3U
1.5.4.1. lNocnepoBaTternbHble NHTEPENCHI

MocnepoBaTenbHble UHTepdencbl RS-232, RS-485 n uHTepdenc
Ethernet nossonswT ynpaBnsaTb NpubOpPoOM, CUUTbIBATb U3MEPUTENb-
HYIO, apXMBHYIO, YCTAHOBOYHYIO U OMArHOCTUYECKY0 MHPOpMaLMIO, MO-
AnrumpoBaTb YCTaHOBOYHbIE NapameTpbl. [locnegoBaTtenbHble WH-
Tepdencel nogaepxusatoT npotokonn ModBus (RTU ModBus n ASCII
ModBus), npuvHATbIN B Ka4yecTBe CTaHAApTHOro B npubopax cupmbl
«B3NET».

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 pagmokaHany (C NoOMOoLLb pagMomonema).

[anbHOCTbL CBA3N MO TeNeOHHOM NUHUU UK paguoKaHany orpe-
OenseTcs Ux xapakrepuctmkamu.

MocnepoBaTenbHbin HTEPdenc RS-485 obecneunBaeTt cBA3b MO
kabento B rpynne M3 HeCKONbKUX abOHEHTOB, OAHMM 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 UCNOMb30BaTbCS afanTep CeTeBbIX NPOTO-
konos «B3JIET AC» ACI1B-010.
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CkopocTtb 06bmeHa no nHrepgencam RS-232 n RS-485 (ot 1200 oo
115200 boa), a Takke napameTpbl CBA3W YCTaHABMAMBAKTCA MpO-
rpamMmMHoO.

BHUMAHMUWE! He donyckaemcsi oOHoO8peMeHHOe MoOK/IIoYeHUe
u ucnosib3oeaHue uHmepghetcoe RS-232 u RS-485.

WHuTepdenc Ethernet ucnonb3dyetcs ana cBsisav npuboposB B no-
KanbHOM CeTU, a TakKe MOXeT UCNoNb3oBaTbCA ANA 0OMeHa AaHHbIMU
yepe3 UHTepHeT mexay npubopamm nokKanbHOM CEeTUM U yOaneHHbIM
KomnbloTeEpPOM (koMnbtoTepamu). OBMeEH OCyLLECTBASETCA Yepes L3
NOKanbHOW ceTun, MmetoLwmi cobcTBeHHbIN (rnobanbHein) IP-agpec.

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

1.5.4.2. Bxog ynpaBneHusi pacxogomMepa (BHELUHASA KHOMKa)

HasHauyeHue Bxofa ynpaBreHus 3agaeTcs NporpammHo:
[03aT. — BKIOYEHME [03MPOBaHNS 3aaHHOro 3Ha4YeHUst 4o3bl MO CUr-
Hany ynpaeneHus;

- OTKIN — BXO[ ynpasJi€HUNA OTKITHOYEH.

1.5.4.3.

Cxembl uUenen Bxoda yrnpasreHWd, a Takke napameTpbl yrpas-
nawLwero curHana npueeaeHsl B Npunoxenun b.
Brok namepeHnst n BolYMCANTENb MMEIOT raribBaHUYECKU pa3BA3aHHbIe
BbIXO4bl, YHMBEPCArbHbIE KaK MO BO3MOXHOMY pexmnmy paboTbl (4ac-
TOTHbIA, UMNYMbCHBIA WU NIOTMYECKNI), TaK N BO3MOXHOMY HasHaye-
HUto. Tun (pexum paboTbl) BbIXOAOB, HA3HAYEHNE, a TakKe napamMmeTpbl
nx paboTbl 3agalTCA NPOrpamMMHO MpW BbiMyCKe M3 NPOM3BOACTBA B
COOTBETCTBUM C 3aka3oMm nmbo Ha obbekTe nMpu BBOAE B IKCnyaTa-
LMI0.

Cxema OKOHEYHOro Kackaga BbIXOAOB W OMUCaHWE E€ro PexmMmoB
paboTbl npuBeaeHbl B NpunoxeHun b.

1.5.4.4. YHuBepcarnbHble Bbixoabl 6110ka namepeHus

Bnok nsmepeHust umeeT fBa ranbBaHN4YECKN pa3Bs3aHHbIX YHUBEP-
canbHbIx Bblxoga Ne1 un Ne2. HasHayeHue, a Takke napameTpbl UX pa-
00Tbl 3a4alTCa NPOrpaMMHO NpU BbINYCKE M3 NPOU3BOACTBA B COOT-
BETCTBMM C 3aKa3oM, NiMb0 Ha ob6bekTe npu BBOAE B 3KCMNnyaTauuio B
COOTBETCTBUM C Tabn.4.

B MMnNynbCHOM M 4acTOTHOM peXxuMmax BbIXOObl MOTYT MUCMOMb30-
BaTbCA N4 BblBOAA pe3ynbTaToB U3MEPEHUA B BUAE MMMYNbCHOW Mo-
cnefoBaTenibHOCTM TUNA «MeaHAp» CO CKBAaXHOCTbIO 2 M HOPMUPOBaH-
HbIM BECOM MMNYIbCOB. [peaensHasa YyactoTa cregoBaHna MMMNYnbCOB
500 lu.

KoHcTaHTa npeobpasoBanua Bbixoga KP (Mmn/n), onpeagenstowias
BeC uMnynbca, MOXeT ycTaHaBnumaTbca B npegenax ot 0,0001 go
200 000 ¢ MnHUMansHoM auckpeTHocTbio 0,0001.

Ana onpegenenus 3HadveHus KP ¢ ydeToM MakcMmarbHOro 3Have-
HMA pacxoga B Tpybonposoge, rae OyaeT yctaHaBnmMBaTbCA pacxodo-
Mep, a Takke YacCTOTHbIX CBOWCTB MpUeMHUKa UMMYNbCHOro curHana
MO>XHO BOCIMONb30BaTLCA POPMYIOMN:
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36-F 18-10°
QMaKC QMaKC .TU

K, (umn/n) <

F/ZlengaKc — MaKCMMarnbHbI 3KCMyaTauMoHHbIM pacxo B Tpybonposoae,
M/y;

F — makcumanbHO gonyctumasl onsg npueMHuKa YactoTa crefoBaHus
UMNynbCoB pacxogomepa, lu;

=2

— MUHUMAJIbHO AOonyCTuMaa AnAd npuemMHuka OnnmTeribHOCTb UM-

nynbCOB pacxodomepa, Mc;
T, — nepvon cnegoBaHMsa MMNYNbCOB Ha BbIXOJE pacxogomepa, Mc.

Ta6bnuua 4. HazHa4yeHuUs yHMBepcanbHbIX BbIXOA0B 6510Ka U3MepeHuns

Pexum pabo- | O6o3HauveHve Ycnosue opmupoBaHus curHana /
Thbl BbIXOAa Ha aucnnee N3MEHEHNS COCTOSAHUSA Ha BbIXOAe
Q- Pacxog npu o6paTtHOM (OTpuUaTesnibHOM) HarnpaBfieHUM NoTokKa
YacToTHbIN Q+ Pacxog npu npssMoM (MONoXUTeNbHOM) HanpaBneHNN NOToKa
Ke) Pacxop npu nto60oM HanpaBneHun noToka
Hdo3satop VIMNynbCHBIV CUrHan no OKOHYaHWio J03MPOBaHUA
Y y V- O6bem npu obpaTHOM HanpaBfeHMM NOTOKa
MAYTBCHEI V+ O6bem npu NpsiMOM HanpasBfeHUM NOTOKa
|V O6bem npu N6OM HaNpaBNeHN NoToka
Hanp. not. |[/3mMeHeHve HanpaBneHus NOTOKa XNAKOCTN B TpybonpoBoae

Jlornyeckmin

MpeBbIW. pacx

. |MpeBbiweHne 3Ha4YeHns Q a6

JTro6asa owmbKa

JTiobas owmnbka, gnarHocTMpyemasi pacxogomMepom

Ho3aTop

CTtapT / ocTaHOB O03MPOBaHMS

Hanp. noT. uH.

N3ameHeHVe HanpaBneHus noToka XMAKOCTU B TpybGonposoae
npu Tennoy4yeTe

MutaHwne

OTcyTCTBVIe CeTeBOoro nNnMTaHnsA

MycTtasa Tpyb6a

YpOBEHb 30HAMPYHOLLEro CurHana, nogaBaeMoro Ha 3nekTpo-
Abl, BbILWE YCTAHOBMEHHOrO MOPOrOBOr0 3HAYEHUs OANs Hesa-
NONTHEHHON TPYObI

BHe guanas.

3HayeHne pacxoda BHe 3aaHHOro AuanasoHa

Bbiwe guanas.

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

Hwxe gmnanas.

Tekyllee 3HayeHMe pacxofa MeHbLUe 3HAYEHUS HUXHEW rpa-
HWLbI 3af4aHHOro paboyero gnanasoHa

Mo ymonyaHuio npu BbiNycke M3 Npou3BoacTBa Anst Bbixoda Nei
yCTaHaBMMBAETCS YacCTOTHbIA pexum paboTbl n 3HadveHne KP, ykasaH-
Hoe B Tabn.5, uto cooTBeTcTBYET YactoTe okono 500 My npy Quans.

Tabnuua 5

Dy, Mm 10 151 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 4acTtoTa crnegoBaHusi nNponopuMoHanbHa cpen-
HemMy OOBbLEMHOMY pacxoay, M3MEepPeHHOMY B TeyeHue npeablayLimnx
80 mc.

Mpn paboTte B 4YacTOTHOM pexume 3agaeTtcsa 3HadeHne KP, a Takke
3HayeHus napamMeTpoB MakcumarnbHasa Yactota (Fmakc) n aBapunHas
yactoTa (FaBap).

Fmakc — yacToTa Ha BbIXxo4e Npu MakcumarnbHOM pacxoge B AaH-
HoMm Tpybonposoae. lNpeBbilleHne Ha Bbixoge 3HavyeHus Fmakc guar-
HOCTMpYETCSs B pacxo4oOMepe Kak HeluTaTHasa cuTyaums, T.e. 3agaHHoe
Ans aaHHoro Bbixoaa 3HavyeHne KP HekoppeKTHO.

FaBap — yacTtoTta cnefoBaHua UMMYMbCHOW NocrefoBaTelbHOCTH
(He 6onee 700 Nu), koTOopas ByaeT hopMMpoBaTLCA Ha BbIXOAE B Cry-
Yyae, ecrnv n3mMepeHHoe 3HadeHne pacxoaa npesBbllaeT 3HaYeHne Q,ane
Ans paHHoro Dy pacxopgomepa. 3agaHHoe 3HadeHue FaBap [0SMKHO
OblTb HE MeHblUe 3aJaHHOro 3HadeHuss FMakc Ons gaHHOro Bbixoaa.
Ona oTknoYeHna QyHKUMM (opMUMpPOBaHUS Ha BbIXOL4E aBapUNHON
YacToTbl Heobxoaumo 3apatb 3HavyeHne FaBap, pasHoe O.

Mpu yctaHoske | Q | (pacxon no Moaynio) umMnynbcHas nocneaoa-
TENbHOCTb C YacTOTOW crnefoBaHUs, NPOMNOPLMOHANBHOM N3MEepPEHHOMY
3HayeHuto pacxoda, hopmupyeTcs Ha Bbixode npw fobom Hanpasrne-
HWM MOTOKa, NpU ycTaHoBKke Q+ — TONbKO MpY MPSIMOM HarpaBneHun
noToka, Q- — TorfbKO Npy 06paTHOM HanpaBnNeHU.

¢ B umnynbcHom pexnme paboTbl B TEYEHUE CEKyHAObl Ha BbIXOA MOCTY-
naeT nayka MMMNynbCoB, KONIMYECTBO KOTOPbIX C Y4ETOM Beca MMnyrnbca
COOTBETCTBYET 00BbEMY, MU3BMEPEHHOMY 3a NPEAbIAYLLYI CEKYHAY.

Mpn paboTe B MMNynbCHOM pexnme 3agaetcs 3HadeHue KP u ne-
puoa nmnynscos Tumn.

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

Mpn ycTaHoBKe |v |(06'beM no MoAymnt) UMMyrbCbl, KONMYECTBO
KOTOpPbIX MPONOPUUOHANbHO U3MEPEHHOMY 3HaYeHU0 obbema, NocTy-
nawT Ha BbIXO4 Npuv ntobom HanpasneHun NoToka, Npu ycraHoske V+ —
TONbKO MpY NPSIMOM HanpasfieHUn NoToka n V- — TonbKo npyu obpaTHOM
HanpaseHuu.

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

¢ B nornyeckom pexumme Ha BbIxoge Hanmuuio cobbiTns (Unu ero onpeae-
NIEHHOMY COCTOSIHWUIO) COOTBETCTBYET OAMH YPOBEHb 3MEKTPUYECKOro
curHana, a oTCyTCTBMIO COBbITMSA (MM MHOMY €ro COCTOSIHUIO) — ApYrown
YPOBEHb CUrHana.

- Hanp. noT. — ypoBeHb curHana Ha BbIXoAe U3MeHsieTcsl 6e3 3aepKKu
npv U3MEHEeHNM HanpasreHns NoToka B TpybonpoBoae;
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- MpeBbILW. pacx. — ypoBeHb CUrHarna Ha BbIXOAe WU3MEHWUTCS, ecriv n3s-
MepeHHOoe 3HayeHune pacxofa NpPeBbICUT 3HaYeHne Quaus 4S9 LAHHOrO
Dy pacxonomepa,;

- lrto6an owmbKa — ypoBEeHb CuUrHana Ha BbIXOA4E W3MEHUTCSA Mpu BO3-
HUKHOBEHUN NOOOM HewTaTHOM CUTyauun, AnarHoctupyemonm npubo-
pOM;

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

- Hanp. noT. uH. — N3MeHeHne ypoBHS cuUrHana Ha BbixoAe npousonger
TONbKO, €CNU ANUTENBHOCTb BPEMEHU U3MEHEHUSI HanpaBneHnsa NoTo-
Ka OyneTt Gonblue 3a4aHHOro BpeMeHU MHepLUUn; 3HadYeHe napameTpa
Bp. nHepu. nepek. B MeHo Jlorm4ecknm BbIXom MOXeT ObiTb 3a4aHo
B Anana3soHe oT 2 Ao 60 MuH;

- MuTaHKe — Npy HaNUYUM HaNPsPKEHUST NUTaHWSA Ha Bbixoae hopmupy-
eTCs BbICOKUIA YpPOBEHb CUrHana, npu nponagaHum nNUTaHus Hanpshxe-
HMe Ha BbIXOAe OTCYTCTBYET;

- NMycTasa Tpyb6a — ypoBeHb CUrHana Ha BbIXOA4e U3MEHUTCS, eCrn 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 M3MmeHuUTCcd, ecriim nsme-
pPeHHOE 3Ha4YEeHNE pacxoda CTaHeT foonbLe 3HavyeHne Qwmaxc;

- Huxe gnanas. — YpOBEHb CUrHaria Ha BbiXoge U3MEeHUTCA, eClin n3ame-
PeHHOoe 3Ha4YeHne pacxoga CtTaHeT MeHblLle 3Ha4YeHne Qmu-

MporpaMMHO ANsA BCeEX pexMmoB 3agaetcs AKT. yp. (aKTUBHbIN
YPOBEHb), T.€. ypoBEHb curHana (Bbicokun nnn Huskumn), cootBeTCT-
BYHOLLMI HanNM4mo coObITUS. DNeKkTpuyeckme napameTpbl YPOBHEN CUT-
Hana npueeaeHsbl 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 go 9 ranbBaHWYECKN pa3BA3aHHbIX YHUBEPCArbHbIX BbIXO-
AoB. Pexumbl paboTbl, Ha3Ha4YeHMs YHUBEpPCarnbHbIX BbIXOAOB, a Takke
napamMeTpbl BbIXOAHbLIX CUTHanoB 3ajatoTca nporpaMmmHo. Cxema oko-
HEeYHOro Kackaja BbIXOAOB W OnucaHue ero pexumos paboTbl npuse-
AeHo B lNpunoxeHuu b.

Bo3MOXHble Ha3HaA4YeHNs BbIXOAOB B PasfM4HbIX pexumax npuee-
JeHbl B Tabn.6.
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Ta6nuua 6. HasHavyeHusn YHUBepcCalbHbIX BbIXOOO0B BblUNcCnnTens

Pexum paboTbl| Ob6o3HauyeHue Ycnosue hopmMmpoBaHus curHana /
BblxoAa Ha gucnnee N3MEHEHMWS COCTOSIHUS HA BbIXOAE
Q] Pacxon npv mo60om HanpaBneHnn noToka
YaCTOTHI Q- Pacxop npu obpaTtHoM (oTpyUaTenbHOM) HanpasBrneHu NoToka
Q+ Pacxoa npu npssmom (NonoXutenbHOM) HanpaBeHUM NOTOKa
Het Bbixog 3akpbIT
M O6bem npu No6OM HanpaBeHM NoToka
Y y V— O6bem npu obpaTHOM HanpasreHn NOToKa
MrynECHEM V+ O6bem npu NPSIMOM HanpaBfiEHUN NOTOKa
Het Bbixog 3akpbIT
0>Qmax TekyLlee 3HayeHne pacxoga 6onblie MakCManbHOro pacxoaa
Ana gadHoro Dy pacxogomepa
0<Qmin TekyLlee 3HaYeHMe pacxoda MeHbLLE MUHMMAIbHOIO pacxoaa

ana gaHHoro Dy pacxogomepa

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

YpoBeHb 30HOMPYIOLLErO CUMrHana, noAaBaemMoro Ha afeKkTpo-
Abl pacxogomMepa, Bbille YCTaHOBIIEHHOIO NOPOroBOro 3Haye-
HWS! 41 He3anosIHEHHON TPYObI

MycTana Tpyba
Jlornyeckmn

MutaHwne OTcyTCTBME CETEBOrO NUTaHNS
Pene po3atop |OKoHYaHWe 403MPOBaHMUSA
Owwnbka JTobas owwnbka, guarHocTupyemas BbluMcnnTenem
Q>QHan6 Tekywee 3Ha4YeHne pacxoga Gonblue 3Ha4YEHNs1 BEPXHEN rpa-
HWUbI 3aaHHoro paboyero guanasoHa
HanpaBneHue |/I3mMmeHeHne HanpaBneHus NOToka Ha obpaTHoe
Het Bbixoq 3akpbIT

¢ B vactoTHOM pexnme paboTbl Ha OTKPLITbIA BbIXOA BblAaeTCcs UM-
nynbCHasa MOCNeAoBaTENbHOCTL TUNA «MeaHOpP» CO CKBAXXHOCTbK 2,
yacToTa cnefoBaHWs KOTOPOKM NPOonopUMOHaribHa TeKyLweMy 3Ha4YeHu o
pacxoga. BoamoxHo macwTabupoBaHme paboTbl 4aCTOTHOrO BbIXo4a
nyTeM NporpaMMHON YCTAHOBKM B COOTBETCTBYHOLLEM MEHIK HUXHENO U
BEPXHEro noporoBbIX 3Ha4YeHWn pacxoga QHN 1 QBM, COOTBETCTBYHO-
Wwmx 3HadeHusam Yyactotbl 0 1 3000 Ny Ha BbIXoAe.

¢ B umnynbcHoM pexnme paboTbl KONMYECTBO MMMNYILCOB B Navke (Tvna
«MeaHOp» CO CKBaXXHOCTbIO 2), MOCTYMNaoLWMX Ha OTKPbITbIA BbIXO4 Ka-
XOYK CeKyHAOy, COOTBETCTBYET 3HayeHuo obbema, M3MepeHHOMY 3a
npegblaywyto cekyHay. MakcumanbHas YactoTta crniegoBanunsa — 500 IMu.

¢ [1na npaBunbHOM paboTbl YHMBEPCAlbHbIX BbIXOAOB B YAaCTOTHOM WUIu
UMMYNbCHOM pexunme B pacxogoMepe npegycMoTpeHa npouenypa as-
TOMaTuyeckoro pacdeta koadppuuneHta KP (I/IMI'I/MS).
Pacuet KP npu paboTte B 4aCTOTHOM pexumme Npon3BoauTca no 3a-
AaHHbIM nonb3oBaTeneM 3HadeHusaM QBn M QHA 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 pacdetHoe 3HauyeHne KP no kakum-nmbo coobpaxeHusim He
yCcTpavBaeT nofb3oBaTens, TO OH MOXET YCTaHOBUTb ApYroe MeHbLlee
(6onbluee) 3HayeHue. MNpu aToM 3HaveHnss QBn, QHN 1 Fmake (QBn n

T) HE MEHSIOTCS.

Mpn HenpaBUNbHO C Y4ETOM 4acToTbl (ANUTENBHOCTU MMMYnbCa)
yCTaHOBNEHHOM 3HadYeHun KP nosiBUTcs coOGLLEHME O HELLTaTHOW Cu-
Tyauuu.

B yactoTHOM pexnmve coobLleHne 0 HewTaTHOM cuTyaummn noABuT-
CA TakKXe Nnpu 4actoTe cliegoBaHUA UMIYyJIibCOB bonblue 3agaHHOM
nofib3oBaTesieM.

¢ B nornyeckom pexume Ha BbIxoge Hanuumio cobbiTvsa (Mnu ero onpeae-
NEeHHOMY COCTOSIHUIO) COOTBETCTBYET OAWH YPOBEHb 3MEKTPUYECKOro
CUrHana, a OTCyTCTBUIO COBLITUSA (UM MHOMY €ro COCTOSIHUIO) — O PYromn
YPOBEHb CUrHana.

lMporpaMmHO Ans BCEX pexnMoB 3agaeTca AKTUB. yp. (aKTUBHbIN
YPOBEHb), T.€. ypoBEHb curHana (Bbicokun nnn Huskun), cootBeTCT-
BYHOLLMI HanNM4mo CcoObITUSA. DeKTpUYeckme napameTpbl YPOBHEN CUT-
Hana npueeaeHsbl B [NpunoxeHun b.

1.5.4.6. ToKoBbI BbIXOA BblYMCINTENS

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 BblYUCANTENA 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 +(QBI'I _QHn)w’

Makc ~ 'MUH

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

Qun — 3a[@aHHOE 3HAYEHUE HWXKHErO Mopora no TOKOBOMY BbIXOAY,
COOTBETCTBYIOLUEE Iy, MY

Qay — 33/1aHHOE 3HAYEHME BEPXHETO MOpora Mo TOKOBOMY BbIXOAY,
COOTBETCTBYIOLLEE lyarc, M/Y;

lsux — 3HAYEHWE BbIXOOHOIO TOKOBOIO CUrHana, CoOOTBETCTBYOLLEe
N3MepeHHOMY 3HauYeHuto pacxoaa, MA;

lvakc — MaKCUManbHOe 3HavyeHne auana3oHa paboTbl TOKOBOrO Bbl-
xoaa (5 unn 20 mA);

lwun — MUHUManbHOE 3HaYeHue gmanasoHa paboTbl TOKOBOrO BbIXO-
Aa (0 unn 4 mA).
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MporpaMMHO A4S TOKOBOIO BbIXo4a 3afaloTcs AManasoH paboTbl u
3Ha4YeHMs YCTaBOK, a Takke HasHayeHue. [pu ycTaHoBKE HasHa4YeHust
| Q | - Tok, NponopLUMOHanbHBI N3MEPEHHOMY 3HAYEeHWI0 pacxoaa, Mo-
AaeTcs Ha BbIxog nMpwu niobom HanpaeneHuu notoka, Npu ycTaHOBKE
Q+ — TONMbKO NPV MPSIMOM HanpaBneHUW NOTOKa, Npu ycTaHoBke Q-
— npu 06paTHOM HanpaBneHUN.

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.

,D,onycmmaﬂ AnvHa kabens cBs3v Mo TOKOBOMY BbIXoAy onpene-
J1A€eTCA conpoTmuBneHnem nnMHMmM CBA3N. I'Ipm 9TOM CymMMa BXOAHOIo co-
NMPOTUBITIEHNA MNMPUEMHUKA TOKOBOIo CUrHasma m coripotmBieHuna JnmHnUn
CBA3N HE OOJTKHa MNnpeBbillaTbh YKa3aHHOIo CoOnpoTuBIEHNA Harpy3ku.

1.5.5. Perncrpaums pesynbtaTtoB paboThbl

1.55.1.

1.5.5.2.

[na XxpaHeHus1 yCTaHOBOYHbLIX [AaHHbIX 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. XKypHan
nmeet rnyduHy ao 1000 3anucen. Nocne ncyepnanus rnyouHbl XXypHa-
na coxpaHeHwe HOBOW 3anncu NPoMCXOoAUT NoBepx nepsou (No Bpeme-
HW COXpPaHEeHMs1) 3anucu.

B XXypHane HacTpOe4HbIX OaHHbIX (PUKCUPYIOTCA 3HaAYeHUs napa-
MEeTpOB, OOCTyMHble Ans pedakTupoBaHus B pexume HACTPOWIKA.
XKypHan nmeet rnybuHy go 8000 3anucen. NMocne ncyepnanus rnyou-
Hbl XXypHana 6rokupyeTcsi BO3MOXHOCTb COXpaHeHUsi AaHHbIX. CHATMe
ONOKNPOBKM BbINOMHSAETCS Ha 3aBO4e-U3roToBuTene.

[locTyn K XXypHanam nuamepuTtensi Nnpon3BoanTca No MHTepgency ¢
NOMOLLIbIO ChieynanbHOM nporpamMmmel «YTeHne XXypHanos npubopan.

PesynbTatbl nsMepeHun N BblYUCIEHUN 3aMnCbIBAOTCS BO BHYTPEHHME
apXxmBbl BbIYUCIUTESS: YACOBOW, CYTOYHbIA, MECAYHbIN, a Takke MOryT
3anncbIBaTbCs B NPOWU3BOSbHbIN apXUB.

YacoBon, CyTOYHbIA, MECSAYHbIA N MPOU3BOSIbHBIN 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 apXxMBUPOBaHUS, U3MEPEHHbIV NpU NPSIMOM
HanpaeneHun nNoToka, Mm~;

- V- — 06beM 3a MHTEepBan apXMBUPOBaHUS, N3MEPEHHbIN Npu 06paTHOM

HanpaesneHmn noToka, M,
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- Qcp — cpenHee 3HayeHMe pacxoga 3a WHTepBan apxvMBMPOBaHUA,
n/MUH;

- Tcc — Bpems OTCYTCTBUS CBA3U C NPUBOPOM;
- THep — BpemM4d NpocCTos.

Takke B kaxgon 3anucu dukcupyetcs 16-paspagHbin umdpoBom
KOA HewTaTHbIX CUTyaunin u oTkasoB B paboTe pacxogomepa W BblUMC-
nnTens, BO3HUKLWIMX B TeYeHue MHTepBana apxusupoBaHus. Bo Bcex
apxuBax B OTAeNnbHOM cTtonbue cumBonoMm «1» dukcupyetca dakt
nponagaHns NnuTaHusa Nnpubopa B TeYeHne NHTepBana apxXmMBMpOBaHUS.

NHonkaumns 3HaYeHUn apxvMBMpPYeMbIX MapameTpoB COMPOBOXAa-
eTcsl JaTol U BpeMEHEM COXpPaHEHUS apXUBHOW 3armnCHu.

[na kaxgoro apxuBa npegycMoTpeHa npoueaypa novcka Tpedye-
MOW apX1BHOW 3arnucu.

1.5.5.3. HewTaTHble cuTyaumm, owmMbKM 1 OTKasbl, BO3HMKAOLWME B npoLecce
paboTbl pacxogomepa, PUKCUPYIOTCS B XXypHane owmnbok. XXypHan mo-
xeT cogepxatb Ao 1000 sanucen.

B xxypHarne owmnbok ukecupyrotcs:
- HOMep 3anucy;
- HAaMMEHOBaHWe HelwTaTHOW cuTyauumn (oWwnbKKn, oTKasa);

- JaTa 1 BpeMsl YCTAHOBMEHUS U CHATUSA HELUTaTHOW cuTyaummn (owmobkn,
oTKasa).

1.5.5.4. ®akT mogucmkaumm sHa4eHn yCTaHOBOYHbBIX NapamMeTpoB OUKCUpyeT-
CSl B XXypHane nosib3oBaTensi, KOTopbl MOXeT cogepxaTtb Ao 1000 3a-
nucen.

B >xxypHane cukcupyetcs:
- HOMep 3anucy;
- JaTa 1 BpeMs npounsseneHHON Moanukauuu;
- HAMMeHoBaHMe MoanudUUMPyeMoro napameTpa;
- 3Ha4YeHne nNapamMeTpa 4O MogudurKaunm;
- 3Ha4YeHne napameTpa nocre Moangukaumm.

1.5.5.5. IameHeHne pexuma npubopa UKCUpyeTca B XKypHarne pexumMoB, Ko-
TOpbIN MOXeET cogepxaTb Ao 500 3anucen.

B >xxypHane cukcupyetcs:
- HOMep 3anucy;
- HAMMEHOBaHMe TEKYLLEero pexuma;
- Aata 1 BpeMs yCTaHOBMNEHNSA pexnma.
1.5.6. KoOHCTpyKUMs

1.5.6.1. MpoTo4Hasa YacTb pacxogomepa, B 3aBUCMMOCTU OT BuAa npucoeanHe-
HMA K TpybonpoBoay, BbINOMHSAETCS B pasHblX KOHCTPYKTMBAX:

- nop npucoeauHexune tuna «caHasuy» (Dy10-Dy150), koraa MNP ¢ no-
MOLLbIO LWNWMEK 3aXnumMaeTca mexay AByMs driaHuamu, npuBapeHHbl-
MM K KOHLam TpybonpoBoga B MecTe Bpe3ku pacxogomepa (puc.A.1);
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1.5.6.2.

1.5.6.3.

dnaHuosaHHon (Dy20-D,300), koraa dnaxupbl MNP kpensatca 6ontamn
K OTBETHbIM hriaHuam Tpybonposoaa (puc.A.2, A.3).

BHYTpPEHHSIS NOBEPXHOCTb MPOTOYHOWM YacTu B 3aBUCUMOCTU OT Ha-
3Ha4yeHus1 pacxogomepa cyTepyeTcs dToponnacTtoM Unu nonuvypeTa-
HOM.

Ha Ttopuesble nosepxHoctu MNP ¢ cyTtepoBkon dToponnactom
ANa npegoxpaHeHus ee B MNpoLecce MOHTaxa WM aKchiyaTaumm ycrta-
HaBMMBAKTCA 3aWMTHbIE KOnbLUa. [AnameTpbl 3alLNTHBLIX Konew, npu uc-
nonb3oBaHun dnaHueB no NOCT 33259 ucnonHenus F obecneunsatoTt
COOCHOCTb BHYTpeHHero kaHarna MNP 1 oTBeTHbIX dhriaHuUeB.

Kpome Toro, Hanumuume y salmnTHbIX Konew donaHuoBaHHbIx MNIM1P 3a-
3emMnsoLLero nenectka obecneynBaeT ANEKTPUYECKUIA KOHTAKT pacxo-
AOMEpPOB C N3MepPSIEMOMN XUAKOCTbIO MPU UX MOHTaXe B MracTUKOBblE
(MeTannonnacTukoBble) TpPybonpoBoabI.

Bnok nsmepenna pacxogomepa cogepXkut nnatel mogynen ob6paboTkm
n KomMmyTaumm. Moaynu pasmellaroTca HernocpeACcTBEHHO B Kopnyce
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 MNP n nonas crtonka, Ha koTopon kpenutca bW, BbinosnHe-
Hbl U3 meTtanna. BosmoxeH passopoT B Bokpyr ocu ctonku Ha 90°,
180° unun 270° no 3akasy npw BbiNycke U3 NPON3BOACTBA.

BBoa kabens nuTaHus M cUrHarnbHbIX Kabenew ocyllecTBNseTcs
Yyepes ABa MeTannMyeckux kabenbHbIX BBOAA C YCTaHOBOYHOWN pe3bboit
M16x1,5.

KnemmoWw 3almTHOro 3a3emMrieHuss pacxogoMmepa CNyXUT BMHT Ha
OocHoBaHuK BU, k kOTOpoMy Kpensitcs anekTpuyeckme NpoBOAHUKN ANs
coeanHeHusi ¢ oTBeTHbIMK doriaHuamm Tpybonposoaa.

Bnok BbluucnnTena pacxogomepa COCTOMT M3 TPeX NUTbIX U3 antoMu-
HMEBOro cnnaea 4Yacten (Moaynemn): NMueBon YyacTn — 6noka BTOPUYHO-
ro npeobpasosatens (BI1) n knaBuaTypbl, cpegHen 4actu — OGroka
BCTPOEHHOIo UCTOYHUKA nuTtaHusa (BUIM) n ocHoBaHus — 6noka Kommy-
Tauumm (puc.A.6).

Bnok Bl n knaBmatypbl cogepXuT Moaynb BTOPUYHOro npeobpa-
3oBaTtend. Ha nepegHen naHenu kopnyca 65i0ka HaXoaATCsa KUAKOKPU-
cTannmyecknn uHamkatop u knaesmatypa. KKW obecneunBaeTt BbIBOA
YyeTbIpex CTPOK andaBnUTHO-LMPpPoBON NHpopMaumn npn 20 cumeonax
B CTpOKE.

Ha moayrne BTOPUYHOIo npeoGpasoBaTenﬂ AOonNoJIHNTESIbHO YyCTa-
HOBJIEHbI.

a) mMoaynb BHyTpeHHero nHtepdenca RS-485 ana ceasm ¢ pacxogome-

pom;

0) KOMBMHMPOBAHHbLIN MOAYMb, COAEPXKALLNNA:
- nocneposaTtenbHbIN UHTepdenc RS-232;
- nocnegoBaTenbHbIn MHTEpdenc RS-485;
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- YHMBepcasbHbIN Bbixos O;
- KOHTaKTHble Napbl J3 1 J4 ans 3agaHna pexnmMa KoMnnekca;

- KOHTaKkTHble napbl J1 1 J2 ons 3agaHus pexuma paboTbl OKOHEYHOro
Kackaga yHuBepcanbsHoro Bbixoga 0;

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

1.5.6.4. [ins ycTaHOBKM NO 3aKa3y O4HOro Ui ABYX CEPBUCHbLIX MOLYJS1EN BHELL-
HUX CBA3eN Ha nnaTe BbIYUCIUTENS MMEKTCH ABa cnoTa (pasbema):
Ne1 n Ne2.

[lononHuTenbHble MOAYNM MMEHT KOMMYTAUMOHHbLIE 3NEMEHTLI:
pasbeMbl AN NOAKMIOYEHUs1 kabenewn CBA3W C BHELUHUMW YCTPONCTBa-
MW, a TaKKe KOHTaKTHble napbl Ansi YCTAHOBKU pexuma paboTbl OKO-
HEeYHbIX KackaJoB YHMBEpCarbHbIX BbIXOA0B.

1.5.6.5. Bo3MoXxHble KOMOMHaALUWM YCTAHOBKU CEPBUCHbIX MOAYyMNeN BHELUHMX
CBSi3eN U Hymepaums BbIXOOO0B B 3aBMCMMOCTU OT pa3bema (crnora) yc-
TaAHOBKM Moayren npuBeaeHbl B Tabn.7. 3Hauykom «x» 0603Ha4YeHbl yc-
TaAHOBMEHHbIE MOAYNN (KOMBUMHUPOBAaHHLIA MOAYMb YCTAaHOBIEH BCe-

roa).
Tabnuua 7

Ne Ne Bo3MokHble kKoMOUHaLMK

HanmeHoBaHne moayns o

cnota |BbIxoAa mMogyneu
KombuHMpoBaHHbIN Moaynb — 0 X | x | x | x | x | x | x
Mogaynb 1 1.4 | x | x | = | x| = | =] -
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 BWIT coBmecTtHO ¢ 6nokom BIT n knaBuaTypbl, coeanHAEMbIE
3NEKTPUYECKM MHOTOXWUIbHBIM LWINEN(OM U KOHCTPYKTMBHO BUHTAMK CO
CTOpOHbl ©Onoka BWI1, cocrtaBnsT cy66mnok Bblumucnutensa (cm.
puc.A.7).

[ocTyn K KOMMYTauUUOHHBIM 3flIEMEHTAM CEPBUCHbIX MoAyrnen ang
nogkrnoyeHnst kabenen cBA3N ocyllecTBnsgeTcs ¢ 0bpaTHOM CTOPOHbI
cybbnoka Bbluncnntens. O603HaA4YEHNA KOMMYTAUMOHHbLIX 3NIEMEHTOB
Ha cyb6noke BbluMcnuTensa npueeaeHsl Ha puc.A.9.

B cBoto ouepeab cyb6M0OK BbIMNCINTENSA COEANHAETCA BUHTAMM CO
CTOPOHbI NMLEBON NaHenu ¢ 6nokoM KomMyTauumn, obpasys cobcTBeH-
HO BbluMcnuTENb. Ha 3agHein cTeHke Brioka KOMMyTaLMU yCTaHOBIEHbI
KpoHwTenHbl noa DIN-periky, obecneunBatoime KpenneHne BblYUCIU-
Tens Ha obbekTe akcnnyaTauun (puc.A.6).

Ha HmxHen nnockoctn Kopnyca Bnoka KOMMYTauunn pacnoJioXeHbl
repmMoBBObl No4 MeTarjiopykaBa Oy BBOOA kabens nutaHus n kabe-
nemn cBs3n, NOAKNKYAEMBbIX K BbIYUCIINTENIO.

3aseMnaALwmi 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 namMepeHnsa pacxogomMepa ykasblBaloTCs
(pnc.3):
- HaumeHoBaHne n obosHayeHue npmbopa;
- TOBAPHbIN 3HAK M NOroTMn UPMbI-U3roTOBUTENS;
- 3HaK yTBepXXAeHns Tuna cpeacrtsa U3MepeHus;
- BUA UCMOSNHEHNS;
- TMnopasmep AMP;
- HanNpsbkeHue NUTaHnsa pacxogomepa;
- MakcumarnbHoe faBneHue B Tpybonposoae;
- MakcMMarbHas Temnepartypa usMepseMon XnaKocTu;
- CTeneHb 3alnTbl pacxogomMepa.

HauMeHOBaHWe nNpuéopa o6o3HaveHue npudopa

( \ / 3HaK yTBepXXgeHus
[ \ L -\
/ | —Tuna cpeacTea
A\ | n3MepeHust
J)
BIET 2M &)
OCHOBHbIE —
XapaKkTepucTukm PACXOOOMEP-CHETYUK ANIEKTPOMATHUTHBIN
pacxogomepa
NPEAYNPEXOEHME -
OTKPbIBATDb, OTKNIOYMB OT CETMU!
HanpsKeHNe MUTaHUSA.........ocreerernsensenenss =24B; 0,2A
MakcumanbHoe aaBneHue. ...2,5 MMa
. TemnepaTypa MUAKOCTU...o..urrrussrisssrsssesssasass 150 °C
TOBaApPHbIN 3HAK CTeneHb 3aWmThbl IP 65
hb1pMbI-U3roToBUTENS ® norotun
e -
N B3ZZE i
& .
[ 9KCMEPT-911MM Ay 40
\_ J
BWA, UCMOSNHEHUS TMnopasmep AMP

Puc.3. Bug mapkupoBKu 6510Kka uaMmepeHunsa pacxogomepa.

Ha Topue kopnyca B mapkupoBaH repmoBBof kKabens nutaHus
=24 B.

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

- HanMeHoBaHne n ob6o3HayeHue npmbopa;

- TOBaPHbIN 3HAK U NOroTUN PUPMbI-U3rOTOBUTENS;
- 3HaK YyTBEpXXOeHUs Tuna cpeacTsa U3MepPEeHMs;

- BUA UCMONHEHNS;

- HanpsbkeHne NUTaHUs BbIYUCIIUTENS;

- 3aBO/CKOM HOMep pacxogomepa.
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HavMeHoBaHuWe npubopa o6o3Ha4yeHne npubopa
/

gaee —
DEH0 FOE
TOBapHbIN 3HaK @ @] [@][@]

HVPMbI -U3rOTOBUTENS

— | % 13 n/oromn
\< BEAET|
| SKCTEPT-91IMY =248 | B 20000001

g J

BUO UCNOJTHEHNA HanpsXeHne nnTaHuaA 3aBOACKOM HOMeEp

Puc.4. Bua mapkupoBKU BbIYUCIIUTENA pacxogomepa.

1.6.3. Nocne noBepkn pacxogomepa nrnombupytoTcs:

- KOHTaKTHble Napbl paspeLlueHna moandukaumm KannbpoBOYHbIX Napa-
MeTpPOB Ha nfiate mMoaynsa kommytauum bW n Ha cy6bnoke Bbluucnunte-
ns;

- OOVH 13 BMHTOB, CKpennsawoLWmnn cybobmnoK Bel4MCNTENS.

1.6.4. llocne MoOHTaxa WM NPOBEPKM (PYHKLMOHMPOBAHUA pacxogomepa Ha
obbekTe OoMmKHbI ObiTb ONNOMBUMPOBaHbLI KOHTAKTHbIE Mapbl paspeLue-

HUS Moamdmkaumm (PyHKUMOHamNbHbIX NapaMeTpoB Ha nnate Moayns
kommyTaumm BU v Ha cyb6noke BbluncnnTens.

Kpome Toro, Ans 3alimTbl OT HECAHKLMOHMPOBAHHOIO AOCTYrNa npu
aKcnnyaTauum moryT ObiTb ONNOMGUPOBaHLI Kopryca 6rioka 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
3Ha4YeHUn, OroBopeHHbIX B .1.2.8.

PacxogomMep MOXeT ycTaHaBNMBaTbCSA B BEPTUKANbHOM, FOpU30OHTarb-
HOM MM HaknoHHoM TpybonpoBoae. Hanvune rpsseBUKOB UnK cneuu-
anbHbIX PUNLTPOB He 06s13aTeNbHO.

ToyHas n HagexHasa paboTa pacxogomepa obecnevmBaeTcs Npu Bbl-
nosiHeHun B mecte yctaHosku [MNINP crneayrowmx ycnosumn:

- OTCYTCTBYET CKOMNMNeHne Bo3ayxa;
- DaBreHne XMOKOCTU UCKIoYaeT razoobpa3oBaHue B Tpybonposoae;

- 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-
BalOLLUNX U3SMEHEHME CTPYKTYPbl MOTOKA XUOKOCTY;

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

2.1.4.

Mepa 3anoJyiHeH XXNAKOCTbHO,

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

BHUMAHME! 3anpewjaetca Ha Bcex atanax padotel ¢ OMP ka-
caTbCA pykamu 9MNeKTPOAOB, HAaXOASLWMXCA BO BHYTPEHHEM KaHane
Mnrp.

PekomeHgauuun no BbIGOpy MecTa yCTaHOBKW M MpaBuia MOHTaxa
(aemoHTaxa) pacxogomepa, onncaHme Habopa 3nemMeHTOB apmaTypbl,
a Takke komnnekTa npucoeanHutTenoHon apmatypbl « B3JIET KIMNA» ns-
NoXeHbl B [OKyMeHTe «PacxogomMep-CYeTymK SneKTPOMarHUTHbIN
«B3NET 3M». UcnonHeHna SKCIMEPT-9xxMx. MHCTpyKuna no MoHTa-
Xy». LWUKCO.407112.000 NM.

BHUMAHMUE! He ponyckaeTtcs c MNP, dyTtepoBaHHoro proponna-
CTOM K 06€e3 3aWMTHbIX KOMEL, CHMMaTb CTSKHYK LWnunbky (6onT) n
NPWXMMHbIE NNacTUHbI Ha Bpemsi 6onee 10 MUH.

Tun n coctaB KOHTPONMMPYEMOW XUOKOCTU (HanmMymMe M KOHLEHTpauus
B3BECEW, MOCTOPOHHMX XUAKOCTEN U T.MN.), peXUM paboTbl N COCTOSIHNE
TpybonpoBoaa He [OMKHbl MPUBOAUTL K TMOSIBIIEHUIO OTMOXEHWUMN,
BMMSIIOLWNX HA pabOTOCNOCOBHOCTL M METPONIOrMYECKME XapaKTepUCTU-
Ku pacxogomepa.

Ans obecneyeHuss pabomocnocobHocmu pacxodomepa 6
cucmemax, UcrnoJsib3yrWux Mo KakuM-nubo npudyuHam y20JsibHble
¢unbmpbi, He06x00uUMO cs1edumb 3a UX UCMIPagHOCMbHO.
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2.1.5.

2.1.6.

2.1.7.

HeobxoaumocTb 3awmTHOro 3asemneHus npubopa onpegensierca B
cooTBeTCTBUN C TpeboBaHusmu rmasbl 1.7 «[lMpaBun yctponcTea anek-
TPOYCTAHOBOK» B 3aBMCMMOCTM OT HanpsiKeHUst NMUTaHUA U YCIoBWUWA
pasmMeLLeHnsa npubopa.

MonHunesawmTta obbekTa pasmelleHnss npubopa, BbINOSHEHHAA B CO-
oTBeTCTBUMU C «MHCTpyKUMen no yCTPOMCTBY MOJSIHME3ALMTLI 30aHUN,
COOPYXXEHUA WM MNPOMbILWSIEHHbLIX KOMMYHUKauun» CO153-34.21.122-
2003 (ytBepxageHHon [lpukazom MwuHaHepro Poccum Ne280 ot
30.06.2003), npegoxpaHsaeT npMbop OT BbiIxOA4a U3 CTPOSA NpU Hann4ymm
MOSHUEBbLIX Pa3psaaoB.

TpeGoBaHUs K YCrOBUSIM 3KCNnyaTauum u BbIBOpy MecTa MOHTaxa,
npvBeAeHHble B HACTOsILLEN SKCNyaTaLUMOHHOW AOKYMEHTaUuW, yyu-
TbIBaOT Haubornee TUNUYHbIE BHELLHME hbakTopsl, BrusoumMe Ha pabo-
Ty pacxogomepa.

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

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

2.2. Bbibop TMNopasmepa pacxogomepa

2.2.1.

2.2.2.

2.2.3.

Buibop TMnopasmepa pacxogomMepa onpeaensieTcss AnanasoHoM pac-
xoaoB B TpybonpoBoae, rae 6yaet ycraHasnueatbesa MNP, Ecnn gua-
nasoH pacxodoB Ans AaHHoro Tpybonposoda yknaabliBaeTcs B gnana-
30H pacxodoB HeCKoNbknx TunopasmepoB OMP, To onpegensaTb Hyx-
HbIN TUNOpa3Mep PEKOMEHOYeTCs 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 Ancdy3sop).

Onpegenntb rMapaBnmMyeckue nNoTepu Hanopa B cucteMe <KoH(y3op —
MNP — guddysop>, NpUBELEHHON Ha PUC.5, MOXHO MO HUXeENpuBe-
JEHHOW MeToauKe.

2.2.3.1. AicxogHble gaHHble Ana onpegeneHus noTepb Hanopa:

- 06BEMHBIN pacxop XUAKOCTU B AaHHOM TpyBonpoeoae -Q  [M3M];
- Dy nogBogsuero TpybonpoBoga -D1  [mmMm];
- Dy nnp -D2  [mm];
- Dy otBOgAWEro Tpybonposoaa -D3  [mm];
- Yron KOHYCHOCTM KOHpy30pa -0 [rpag);
- Yron KoHycHocTu anddysopa -oz [rpag];
- ANWHa NPAMOSIMHENHOro y4acTka -1 [Mm].
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1 2 TR 3 2 4
— E Tr\A V2 E ™
[a) : T : o
.00000000000000. ‘
/2 - } > as/2

1 — KOoHy30p;

2 — I10/1HOMNPOXOOHas wapoesas 3ad8UXKa;

3 -TIrP;

4 — dugpgby3zop.

Puc.5. Cxema Tpyb6onpoBoaa B mecte yctaHoBku [IP.

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  anddpysope hys.
MoTepn Hanopa B KOHYy30pe onpeaensarTca no rpaduky puc.6a,
roe Vv, — CKOPOCTb MOTOKA XMAKOCTM B NPAMOSMHENHOM yyacTtke. [pa-
UK 3aBUCMMOCTM MOTEPb Harnopa OT CKOPOCTU MOTOKa paccyuTaH gng
yrna KOHYyCHOCTU KOH(py3opa oy = 20 °. [Ina onpegeneHns ckopocTu no-
TOKa XWAKOCTWU MO 3Ha4YeHU0 06BbEeMHOro pacxoga Q MOXHO BOCMOSb-
30BaTbCA rpacpmkom puc.7 nnu oopmyron:

B Q(Mslq) e
v(m/c)= 0.9 7Dy’ (um) 10°.

MoTepn Hanopa B NPSMOSMHEMHOM Yy4acTKe onpeaensatTca no
rpadouky puc.66. Npaduk 3aBUCMMOCTM NOTEPb Hamopa OT CKOPOCTU
NMOTOKa pacCcyMTaH Afs OTHOLLEHUIW ASIMHbI NPSAMOSIMHENHOrO yyacTka K
anameTtpy 15; 20; 25 n 30.

MoTepun Hanopa B anddysope onpeaensoTca no rpaduky puc.6s.
MpadumK 3aBUCMMOCTU NMOTEPb Hamopa OT CKOPOCTW NOTOKa paccyuTaH
ANSA yrrna KoHyCHoCcTn anddysopa oz = 20° 1 OTHOLEHUN HanbornbLIero
AnameTtpa guddysopa K HaumeHbwemy 2,0; 2,5; 3,5 n 4,0.

NMPUMEYAHWE. T[MporpammHoe obecneyeHne ansi npoBeaeHus
YTOYHEHHOro pacyeTa noTepb Harnopa B cucteme <koHdgysop — MNP —
Andpy3op> NocTaBnsaeTcs no 3akaasy.
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a)

h,s, M BOA.CT.

0,4
0,35 4
0,3 -
0,25 4
0,2 -
0,15 4
0,1 4
0,05 A
0 T T T T T T T T T
2 3 4 5 6 7 8 9 10 11 12V, Ml
6)
h,., m BoAa.cT. I/D,
12
10 4 30
25
8 20
6 - 15
4 4
2
0
1 12 v, mlc
B)
h,3, M BoA.CT.
3 . . . . . . . . : . D,/D,
05 4o 40
3,5
2 1 1 2,5
15 1 2,0

—
1 2 3 4 5 6 7 8 9 10 1M 12 v, wmc

Puc.6. Npacdmkn 3aBucumocTen notepb Hanopa B KOHdy3ope (a), npamonu-
HeMHOM yu4acTke (6) u audcdysope (B).
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Puc.7. Npacuk 3aBuCMMOCTU pacxoaa XNAKOCTU OT CKOPOCTM NOTOKa Ans
pasnnyHbIX 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, U3yYMBLUMIN SKC-
nryaTauMoHHY0 JOKYMEHTAUMIO 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 6e3o0nacHOCTM) NpW AKCNyaTauum anekTpoyc-
TaHOBOKY.

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

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

- fasneHue B Tpybonposoae (ao 2,5 Mra);
- Temnepatypa paboyen xugkoctn (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 Unu peMoHTy pacxono-
Mepa 3anpeLyaeTcs:

- MPON3BOANTbL MOAKIIOYEHMS K PacXodoMepy, NEePEKIIOYEHNS PEXMMOB
UNn 3amMeHy 3NeKTPopaanNo3NEMEHTOB NPY BKITHOYEHHOM NUTAHWUN;

- JeMOHTaXx pacxogomepa 13 TpybonpoBoaa A0 MOSMHOMO CHATUS AaBne-
HMSA Ha y4acTke TpybonpoBoAa, rae NpoM3BOAATCS paboThl;

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

2.3.2. lpwn BBOAE B akcnnyaTaumo IMP gomkHO ObITb NpoBepEHO:

- COOTBETCTBME HanpaBreHuUs CTPeNikM Ha Koprnyce pacxodomepa Ha-
npaBreHnio NOTOKa XUAKOCTM B Tpy6onpoBoae;

- COOTBETCTBME ANWH MNPSMONMHENHbIX Y4YacTKOB Ha BXOAEe W BbIXxoade
SMP;

- NPaBUNbHOCTb MOAKMYEHUS pacxoAoMepa M B3auMOAENCTBYHOLLErO
060pya0oBaHUs B COOTBETCTBUM C BbIGPAHHOWM CXEMOW;

- NPaBUNbHOCTb 3afaHHbIX PEXMMOB PaboThbl BEIXOAOB Pacxo4oMepa;

- COOTBETCTBUE HAMPSHKEHUS NMUTAHUSA 3aQaHHbIM TEXHUYECKMM XapakTe-
pUCTMKaM.
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2.3.3. Pacxogomep npu nNepBOM BKIMIOYEHUN UM Nocne AfMTeNbHOro nepe-
pbiBa B paboTe rotoB K aKCnfyaTauum nocre:

- MONHOro nNpekpaweHns ANHaMUYeCcKUX rMapaBrMyeckux NpoLeccoB B
TpybonpoBoae, CBsA3aHHbIX C UBMEHEHMEM CKOPOCTM M Pacxoda >XMOKO-
CTU (NPV OMOPOXXHEHMM UNK 3anoNHEeHUN TpyGONpPOBOAA, PErynMpoBKe

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

2.3.4. MNepen BBOAOM B 3KcnnyaTauuio Heobxoaumo onnombupoBaTtb pacxo-
AomMep u 3agBuxkM 6annaca (Npu ero Hanuyun).
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3. TEXHUWHECKOE OBCIYXUBAHUE

3.1. lNpoBepka TEXHUYECKOro COCTOSAHUA

3.1.1.

BBeaeHHbI B 3KCnnyaTauuio pacxogoMep pekoMeHayeTcs noaesepraTb
nepuoamnyeckoMy OCMOTPY C Lienbio KOHTPONS:

- paboToCnNoCOBHOCTN pacxogomepa;
- cobnoaeHns YCnoBuin akcnnyaTaumm;

- HAIMM4nA Hanps>XeHnA nntaHuA,

- OTCYTCTBUA BHELLUHNX noapem,ueHvM COCTaBHbIX YacTen pacxoagomepa,
- HAAEXHOCTU AJTEKTPUHECKMNX N MEXAHUYECKNX COeVNHEHUN.

3.1.2.

3.1.3.

MepuvoaMYHOCTb OCMOTPa 3aBUCUT OT YCMOBUI 3KCnnyaTauuun, Ho
He AorkHa ObITb pexe 04HOro pasa B ABe Hedenw.

HecobniogeHne ycnoBuir aKkcnnyataumm pacxogoMepa B COOTBET-
CTBUM C pa3genom 1.2.8 MoXeT NpMBECTU K ero oTkasy unn npesbllle-
HUIO ZOMYCTMMOrO YPOBHS MOrPEeLLUHOCTN U3MEPEHUN.

BHelwHNe noBpexaeHust Takke MOryT NPUBECTM K MPEeBbILEHUIO
AONYCTUMOrO YPOBHSI MOrPELUHOCTN M3MepeHuin. [Mpu  nosiBreHum
BHELLUHMX NOBPEXAEHUN N3aenus unn kabens nuTaHus, cBsiau Heobxo-
AMMO 00paTUTBLCS B CEPBUCHbLIN LIEHTP UM permoHanbHoe npeacTaBu-
TENbCTBO ANS onpeaeneHust BO3MOXHOCTM ero AarnbHenlen akcnnya-
Taumn.

B npouecce akcnnyataumMm pacxogoMepa He pexe OOHOro pasa B rof,
HeobXxoaMMO MPoBOAUTL MPOMUNAKTUYECKUI OCMOTP BHYTPEHHEro Ka-
Hana [MNP Ha Hanuuue 3arpsisHeHU U/MNn oTnoXeHun. [JonyckaeTcs
HanuMyue nerkoro HaneTa, KOTOPbIM AOSMKEH CHMMATbCA C MOMOLLBHO
YNCTOW MATKON BETOLLMN, CMOYEHHON B BOAE.

Mpyn Hanuuun 3arpas3HeHnn N/unu OTNOXEHUN apyroro Buga nmbo
MX CYyLECTBEHHOW TOMLWMHbI HEOOXOAMMO MNPOU3BECTU OYUCTKY MO-
BepxHocTu MNP 1 oTnpaBuTb pacxogoMep Ha BHEOYEPEOHYHO NOBEPKY.

OumnCTKy OTNOXEHUI B 3TOM Crlydyae pekoMeHOyeTcsi NMpoBOAUTb
cpasy ke nocre M3BredYeHuss pacxogomepa u3 Tpybonposoga ¢ NOMO-
LL{bl0 BOAbI, YUCTOW BETOLUM U Heabpa3MBHbLIX MOKLLNX CPEACTB.

3anpewaemcsi npu o4yucmke omiioxeHuli npombieamb [11P
nod cmpyel xudkocmu nubo nozpyxams [P e xudkocmb, 0axe
qacmud4Ho!

Mpn oTnpaBke pacxogomepa Ha MOBEPKY UM B PEMOHT HEOOX0aMMO
nocne AeMoHTaxa O4YUCTUTb BHYyTpeHHWW kaHan [P ot oTtnoxeHun,
obpa3oBaBLUMXCSA B MpoLEecce aKcnnyataunm, a Takke OT OCTaTKoOB pa-
bouen xumgkoctn. Ocmamku a2peccusHoOU XUOKOCMU OOJIKHbI
6bImb Helimpasiu3o0eaHsbl.

Mpy MOHTaxe U OEMOHTaXe pacxogoMepa HeobGXxoaWMO PYKOBO-
[ICTBOBATLCA MHCTPYKLMEN N0 MOHTaXy pacxogomMepa.
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OTtnpaBka pacxogomepa ans npoBedeHuss NoBepkn NnMbo pemMoHTa
AOSPKHa Npom3BOAUTBCA C MacrnopTtom pacxogomepa. B conposogu-
TenbHbIX AOKYMEeHTax HeobXxooMMO yKasblBaTb MOYTOBLIE PEKBU3UTHI,
TenedoH 1 dakc oTnpaBuTend, a Takke crnocob n agpec obpaTHowm
AOCTaBKMW.

3.2. NNoBepka

Pacxogomep-cyeTumk anektpomarHutHbein «B3JIET OM» npoxogut
nepBUYHYIO NOBEPKY NPW BbIMyCcKe 13 NPOU3BOACTBA U NOCHe PEMOHTA,
nepuognyveckme — B npoLecce akcnnyatauum.

Me>xnoBepoyHbIN MHTepBan — 4 roga.

MoBepka pacxogomMepa NPou3BOAUTCA B COOTBETCTBUM C pasfe-
nom 5 «MeTtoauka nosepku» Yactu |l HacTosLero pykoBoacTea no aKc-
nnyaTauuu.
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4. YTIAKOBKA, XPAHEHUWE U TPAHCINOPTUPOBAHUE

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

rlpI/ICOGH,I/IHl/ITeJ'IbHaﬂ apmMmartypa nocrtassideTcd B oTAenNbHOM Tape
POCChINbIO Uin B 060pe Ha OAWH UM HECKOJIbKO KOMIJIEKTOB.

4.2. XpaHeHue pacxogomepa AOMMKHO OCYLLECTBIATLCHA B YNakoBKe U3roTo-
BUTENSA B CYXOM OTaninBaeMoM MoMmeLLeHMn B COOTBETCTBUN C Tpebo-
BaHuamu rpynnel 1 no FOCT 15150. B nomelwleHnn ons xpaHeHuss He
AOMKHO ObITb TOKOMPOBOASLLEN NbINW, NMapoB KUCIOT M LWernoven, a
TaKxe rasoB, BbI3bIBaKOLLNX KOPPO3NIO N paspyLLaoLLMX N30NALNIO.

Pacxonomep He TpebyeT crneumnanbHOro TexHM4eckoro obenyxmea-
HUS NPU XPaHEHUN.

4.3. PacxogomMmepbl MOryT TPaHCMOPTMPOBATLCA aBTOMOOUIbHLIM, PEYHbIM,
Xenes3HoA0OPOXHbIM N aBUALMOHHBLIM TPAHCNOPTOM (KpOMe HerepmeTu-
3MPOBaHHbIX OTCEKOB) Mpu COBNI0AEHNM CReayOLNX YCIOBUIA:

- TPaHCNOPTMPOBKa OCYLLECTBISETCS B 3aBOACKOWN Tape;

- OTCYTCTBYET NpsiMoe BO34enCTBuNe Bnaru;

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

- BNaXXHOCTb He npesbiwaeT 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 nsgenus 3akpensneHbl Bo usbexaHue nage-
HUS U COyLapeHun.
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NMPUNOXXEHUE A. Bug coctaBHbIX YacTen pacxoaomepa

140

UlE:

115

\

BEIET oM )

PACXO[IOMEP-CHETUMK SNEKTPOMATHUTHBIA

NIPERYTIPEXIEHUE -
OTKPBLIBATb, OTK/IIOYMB OT GETHI

.=24B; 0.2A
Mna

D1*

@---

[

* - CNpaBOYHbIN pasmep

1 — 610K UsmepeHus;
2 — riepsu4HbIl npeobpasosamerib pacxooa;
3 — 3awumHble Konbua;
4 — 2epmoegod kabersis ces3u;
5 — eepmoes00 kabersnsi numaHus;
6 — anekmpudeckue rnpoeodHUKU Orisi coeduHeHust kopriyca SMP ¢ mpyb6onpogodom;
7 — anekmpoodsbl.
Puc.A.1. Bng pacxogomepa ob6wenpombiwsieHHoro ncnonHewmna AKCMNEPT-912MO
C 3alUTHbIMMU KONbLAMWU.
Ta6bnuua A.1. MaccorabapuTHble XapaKTepuCTUKU pacxogomMepoB UCNONTHEHUN
OKCIMNEPT-912MO, -911MMU, -912MA tnnopasmepon Dy10...Dy150

d*

T
5ﬂ

o
.9

L", MM Macca,
Dy,mMm | d*, mm | D* mMm | D1* mMm ¢ 6e3 3aumTHBIX | 1« um | he Goree,
3alWMTHLIMM  |Koneu, (pyTepoBka qr
KonbLamm NonNypeTaHoMm
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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P
BEIIET S ~
PPACXOfJOMEP-CYETYUK ANEKTPOMAIHUTHbIA
NPERYTIPEXAEHME - 5
MMB OT CETH! -
IIIII IP 85
@
B = (== @ =)
B 6 4
6 [j

x
= x d
| (o) L N ote @ d1
| //’ \\\
{| XL P T
i I N
< 7 / ! \
| / \
/ \
| |
N famms i) ! \
a3l & ~H + -
a -1 e e e Ittt **H*' - === - - -~
\ 1

L* & 3

* - CnpaBO4HbIN pasmep

1 — 6510K USMepeHUs;
2 — nepsuYHbIl rnpeobpasosamersib pacxooa;
3 — 3awWumHsie Konbya;
4 — 2epmo880o0 Kabernsi cessu;
5 — 2epmo8800 Kkabesnss numaHusi;
6 — anekmpuyeckue npo8oOHUKU Ons coeduHeHus kopriyca OMP ¢ mpyb6o-
nposodom;
7 — OononHUMmMersibHbIU 3a3eMsowull sanemeHm;
8 — anekmpodkl.
Puc. A.2. Bup pacxogomepoB ucnonHeHun KCMNMEPT-922MO, -921MHU, -922MA
TMnopasmepos Dy20...Dy150.

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

L*, mm
Macca,
Dy, MM | d*, MM | D*, MM | D;*, MM c 6e3 3amMTHBIX | * iy N | He 6ornee,
3alUUTHBIMU Koned, Kr
dyTepoBka
KonbLiamu
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 uamMepeHus;

2 — nepsuYHbIlU npeobpasosamersb pacxoda;

3 — 3aWUmHble Kosmbua;

4 — 2epmo8eod Kabersis ces3u;

5 — 2epmoee0o0d kabens numaHus;

6 — anekmpu4yeckue rpoeoOHUKU Ornsi coeOuHeHus kopriyca OMP c
mpy60ornposodom;

7 — 351eKmpookbl;

8 — pbiM-6051m.

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

Ta6bnuua A.3. MaccorabapuTHble XapakTePUCTUKN pacXxogoMepoOB UCMOSHe-
Hun IKCTEPT-922MO, -921MMW, -922MA tunopasmepon Dy200, Dy300

L*, Mmm
Dy 6e3 3aUTHBIX Macca,
" | d*,Mm | D*, Mmm |D;*, Mm c koneL H*, Mm| N |He Gonee,
MM 3aLlUTHBbIMN ’
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

41

S E5qeT



%@

[I BbIXOA-1
PEXMM| J1 | J2
PAB. | = | = | puxom2
HACTP. = | +
CEPB. | 4 | = RS485
TOKOBbINA = —
NUTAHUE BbIXOA +

© Je.

MU TAHUE — pasbem nodkno4YeHus kabens numaHus =24B;

J1 — KOHmMakmHas napa paspeweHusi Mooughukayuu cep8UCHbIX napa-
Mempos;

J2 — KOHMaKkmmHas napa paspeweHusi Mooughukauuu KanubpoeoYHbIX
napamempos;

SK2 — nepeknovyamerb ycmaHo8KU pexuma pabombl OKOHEYHO20 Kac-
kada yHusepcasibHo20 8bixoda Ne1;

SK3 — nepeknoyamerb ycmaHO8KU pexuma pabombl OKOHEYHO20 Kac-
kada yHusepcasibHo20 8bixo0a Ne2;

XT1 — KoHmakmHas kosio0ka uHmepgetca RS-485;

XT2 — KoHMakmHas Korioo0ka yHusepcarsibHo20 ebixoda Ne1;

XT3 — KoHMakmHas Korooka yHusepcarsibHO20 8bixoda Ne2;

XT4 — KoHMakmHas Kosilo0ka exo0a yrpassieHUs.

b7

Puc. A.4. Bug mogynsa kommyTauum 6510Ka U3sMepeHust pacxogomepa.
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) BOPOTHUKOBOE UCMOMHEHNE A) YCUINEHHOE UCMONHEHNEe

1 — 3awWumHoe Kosibyo;
2 — hymeposka.

Puc. A.5. Bug MNIMNP ¢ 3alyMTHbIMYU KOMbLAMU pa3HbIX UCMOSTHEHUMN.

3alwmnTHble KonbLa oTborHOro ncnonHeHns (puc.A.58) moryTt ycrta-
HaBnuBaTbca B OMP, ncnonb3yembix An1s N3MEpPEeHUs pacxoga CUMbHO
abpasnBHbIX XMUAKOCTEN, YyCUNeHHoro ucnonHenuns (puc.A.5a) — 8 SMP
ANs U3MEPEeHNst pacxoda CUMbHO arpeCCUBHbIX XUOKOCTEN.

3awmnTHbIe KonbLa pasHbIX UCMOSTHEHUIN MOTYT Takke cHabXaTbcs
AONOJSTHUTENbHBIM 3a3eMnsalWwuM  anemeHTomM (puc.A.2) ansa obecne-
YeHUs1 ANEeKTPUYECKOrOo KOHTaKTa B pacxogomepax, MOHTUPYyEeMbIX B
nnacTukoBble (MeTannonnacTMkoBbie) TpybonpoBoabl.
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BBIET S

125*

163,4*

98*
75*

A\

0) BMA CHU3Y

* - cnNpaBOYHbIN pasmep
1 — uHOukamop;, 2 — Knasuamypa, 3 — KJIeMMma 3a3eM/IeHUS;
4 — MoOyrnb ebiqucriumens; 5 — Modynb BUIT; 6 — MOHMaXXHbIU MOOyrib;
7 — Memarnnu4yeckue 2epmosgo0bl Mod npucoeduUHeHUe MemariopyKa-
808 kabesieli numaHusi U cesi3u; 8 — KpOHWMeUH 0711 ycmaHO8KU Ha
DIN-petky; 9 — cy6650k gbiquciumeris;

Puc. A.6. Bua Bbluncnurtens pacxogomMmepa.
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A — OKHO 01151 pa3meuw,eHuUst KOMMymauyuOHHbIX 3/1eMEeHMO08 KOMOUHUPOBaHHO20
Modyrns «RS-232 | RS-485 / yHusepcarbHbIl 8bix0d 0x»;

61, B1 — okHa 0ns pa3MmeweHuUsT KOMMYymauuOHHbIX 3/IEMEHIMO8 CEepP8UCHO20
MOQyrisi, ycmaHo8/1IeHHo20 8 criom 1;

62, B2 — okHa 0n pa3MmeweHuUsT KOMMymauuOHHbIX 3JIEMEHIMO8 CEepP8UCHO20
MOQyrisi, yCmMaHOoB/IEHHO20 8 c/iom 2;

I — OKHO 0Ons pa3MelweHUs1 KOMMYMayUOHHbIX 351IeMEHMO8 MOOYrisi 8HYMPEH-
Heeo uHmepghetica RS-485 0nis ces3u ¢ pacxoOoMepoM;

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

2 — KOHMaKmHble rnapbl 0511 yCmaHO8KU pexxuma pabomsbi yHugepcasibHbIX 8bl-
xo008 1-4;

3 — pa3bem 8bix00H020 uHMepgelica RS-485;
4 — KOHmMakmHbie napbl J3, J4 Onsi ycmaHO8KU PEXUMO8 8bI4UCTIUMETIS,
5 — pasbem yHusepcasibHo20 8bixoda 0;

6 — KoHmakmHble napbl J2, J1 Onsi ycmaHo8KU pexuma pabomsl yHueepcarsb-
Hoeo ebixo0a 0;

7 — pasbem 8bix00H020 UHMepgetica RS-232;

8 — pasbem yHusepcasibHbIX 8bix0008 1-4;

9 — pasbem yHusepcasibHbIX 8bIX0008 5-8;

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

11 — knemma noOKYeHUs] NPO8OOHUKa, CcoeluHsIwe20 Kopryca MoOyris
BUIT u moHmMaxxHo20 Modyns;

12 — pasvem 0ns NoOKoYeHUs Kaberns numaHus =24 B;
13 — konodka npedoxpaHumens 1 A e uenu =24 B.

Puc.A.7. Bua c3agu cy66noka BblYMCNIUTENS C ABYMS CEPBUCHbLIMUA MoAy-
nsamu (yHMBepcanbHbIX BbixoaoB 1-4 n 5-8)
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Puc.A.8. KommyTauuoHHblIe 3rieMeHTbl KOMOMHUPOBAHHOIO MOAYNA.

Tabnuua A.3. O6o3HaYeHUe KOHTaKTHbIX 3N1IeMeHTOB U CUrHaroB KOMOUHMU-

poBaHHOro Moayns.

O6o3HayeHune
HaunmeHoBaHue O603Ha4veHne CurHana,
KOHTaKTHOIro
BbIXo4a Ha3Ha4yeHne KOHTaKTHOro ayfieMeHTa
anemMeHTa
1 RXD
2 RTS
RS-232 3 TXD
4 CTS
7 GND
- TSOUT+
YHuBepcanbHbIn - TSOUT-
Bbixog 0 J1 KoHTakTHble napbl YCTAHOBKM pexuma paboTbl
J2 yHMBepcarnbHoro Bbixoga 0
J3
- 14 KoHTakTHble napbl yCTAHOBKM pexuma npubopa
- GND
RS-485 - A / Data-
- B / Data+
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Tabnuua A.2. O603Ha4YeHUA KOMMYTaALMOHHbIX NIEMEHTOB MOAYeN BHeLU-
HUX CBSAI3en NpPU MapKUpoBKe Ha Kopnyce cyb6noka

BbIxogHble curHanbl KOHTaKTHbIe napbl
Homep cnoTa,
Homep Bbixoa | Kyaa yCTaHoB- obosHaueHne 0603HAYEHNE obosHauyeHne| obosHauve-
NeH MoyIb OKHa CATHANOB OKHa HWe KOH-
Ha puc.A.7 Ha puC.A.7 |TaKTHbIX nap
YHuBepcanbHbi 0 - A TSOUT +/- A 1,32
(kom6. Mmoaynb)
YHuBepcanbHbIn 1 TSOUT1 +/- Ji, J2
YHuBepcanbHbIn 2 1 51 TSOUT2 +/- B1 J3, J4
YHuBepcanbHbin 3 TSOUT3 +/- J5, J6
YHuBepcanbHbin 4 TSOUT4 +/- J7,J8
YHuBepcanbHbIn 5 TSOUTS +/- J9, J10
YHuBepcanbHbIn 6 5 52 TSOUTG6 +/- B2 J11, J12
YHuBepcaneHbIn 7 TSOUTY +/- J13,J14
YHuBepcanbHbIn 8 TSOUT8 +/- J15, J16
TokoBbIn 1 1 51 I/ GND B1 -
TokoBbIV 2 2 52 I/ GND B2 -
Mpumep MapKnpoBKuM T3
KOMMYTaLMOHHbIX 3rie- HEE LR
MEHTOB MOAynew Ha (®l2|a EEEEE
kopnyce cyb6noka: HEEERRREE
- KOMOMHMPOBAHHOTO; E §§ § §§ § § § fefelelololeole HEEBEEEE
- YHMBEpPCanbHbIX BbIXO- S L L L : L L L
B, I [=1[=}
/-J':o;(osoro; 27 [53] EEEE
- BHyTpeHHero RS-485 - J3 J4
E)COBI\;I;M C pacxogome RRRR mmm@@@]
\. J/
Paszbem RJ45
Pacnaiika pasbema RJ45
MopxntoyeHme K cetu " v Pasbem Ha 1 8 =
Ethernet Npu ycTaHoB- | Liens | Mwomars |20 SypaneRs ]
NeHHOM pa3beme B OK- "2 YOO | v com | s K 5T L [T
HO 51 . TX+ 1 1 3 EEEE -;6_, é é 'E 'SE ! BUA 0609(:
T™-| 2 2 6 ‘ i
RX+ 3 3 1 @
RX-| 4 6 2

BUA CBEpPXY

Puc.A.9. O603HaYeHUA KOMMYTaLUOHHbIX 3NIEMEHTOB Ha Cyb606s10Ke BblUuMC-

nutens.
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NMPUNOXEHUE B. Cxembl BXoaa n BbIXo40B

6.1. YHuBepcanbHble Bbixoabl 6r10ka namMepeHnsa pacxogomMmepa

Ana obecneyeHns conpsikeHust ¢ pasnnUYHbIMU TUNamu NPUEMHK-
KOB OKOHeuHble Kackagbl BbixogoB bW (puc.b.1) moryt paboTaTb Kak
npy NUTaHMM OT BHYTPEHHEro pasBA3aHHOrO UCTOYHMKA NUTaHUS (ak-
TUBHBIN PEXWNM), TaK U OT BHELIHEr0 WCTOYHMKA MUTaHWUS (MaCCUBHbIN
pexum). TunoBas nocTaBka — MACCUMBHbBIA PEXUM paboTbl OKOHEYHbIX
Kackagos.

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

+3,3B +5B
SK2 (SK3) 100 Om T
q | I |
| —° GND
—)’_o
TSOUT+ (DIR+)
SZ:{[} E:I — E%

DOUT TSOUT- (DIR-)

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

b.2.

MepeHMus.

MoaknoyeHne OKOHEYHOro Kackaga K BHYTPEHHEMY MCTOYHUKY Mu-
TaHnsa + 5 B ocyuwectBnseTca ¢ NOMOLLbl nepekntoyaTenen SK2 u
SK3 Ha nnaTte kommyTauum bU.

B aKTMBHOM pexume HanpsbkeHue Ha BbIXOAe Npu OTCYTCTBUM UM-
nynbca, a Takke COOTBETCTByHLEee YyPOBHIO BbICOKMM B nornyeckom
pexume MoxeT ObiTb oT 2,4 oo 5,0 B. MNMpun Hannummn nmnynsca u npu
ypoBHEe HU3KMW B NOrMYEeCKOM pexmme — HanpsbkeHne Ha BbIXOAE He
bonee 0,4 B. PaboTa BbIxofa B akTUBHOM peXmnme onyckaeTcsl Ha Ha-
rpy3Kky ¢ conpotmBneHnem He meHee 1 KOm.

B naccnBHOM pexume gonyckaeTcsl NMTaHue OT BHELUHEro UCTOoY-
HUKa Hanps»XeHnem noctosiHHoro toka ot 3 fo 30 B. [Jonyctumoe 3Ha-
YeHne KOMMYTUPYEMOro ToKa Harpy3sku He 6onee 150 MA.

[nvHa nuHUKM cBA3K Ana yHMBepcarnbHbIX Bbixogos — 40 300 m.
Bxoa ynpaeneHus 6noka nsmepeHus

Cxema Bxoga ynpaBneHusi bW pacxogomepa npuBegeHa Ha
puc.6.2. C nomouwibio Bxoga ynpaBfeHus (BHELHAS KHOMKa) MOXeT
OCYLLEeCTBNATbCA YyrpaBreHne npoueccoM [[O3MPOBaHWA B CTapT-
CTOMHOM pexume.

B kauecTBe ynpaBnsawoLWeEro curHana Ha Bxog B uenb XT4/2-XT4/3
OOIMKHBI NogaBaTbcs uMnynbcbl Toka (0,5-20) MA.
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B OTCYTCTBUU yrnpaBndAroLWEero 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 KHOMKKW) Npu Conpo-
TUBNEHUM BHeLWHen uenu He 6onee 100 Om.

B oboux cnyyasx obecneuvMBaeTcsa ranbBaHMYecKasi pasBsA3ka
BXOOHOW Lenu.

b.3. YHuBepcarnbHble BbIXo4bl BblYUCIINTENS

OkoHeuYHble Kackabl YHMBepCarbHbIX BbIXOA0B BblYMCUTENS (pUC.
B.3) MoryT pabotatb kKak npu NUTaHUM OT BHYTPEHHEro pasBsi3aHHOro
NUCTOYHMKA NUTAHUA (aKTUBHbBIA PEXNM), TaK N OT BHELLHEro WUCTOYHMKA
NUTaHUA (NaccuBHLIN pexnm). TunoBasi NOCTaBKka — MNACCUBHbLIN PEXUM
paboTbl OKOHEYHOro Kackaja.

B ckobkax Ha cxeme ykasaHbl 0603Ha4YeHus 4N YHUBEPCAarnbHbIX
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 Kackaa yHMBepcCanbHbIX BbIXOAOB BblYUCIU-
Tens
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B akTMBHOM pexnme 1 3agaHHOM 3Ha4YeHun napameTpa AKTUB. yp.
BbICOKMW HanpshkeHne Ha BbIXOAEe 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 NOrMYeckomM pexume —
HanpshkeHne Ha Bbixoge He 6onee 0,4 B. PaboTta Bbixoga B akTUBHOM
pexume OOMyCKaeTCs Ha Harpysky C COMpOTUMBIIEHWEM HE MeHee
1 kOm.

B naccuBHOM pexume gonyckaeTcs NUTaHue OT BHELUHEero UCTOoY-
HUKa HanpsXeHMeM NocTosiHHoro Toka oT 5 go 10 B, gonyctumoe 3Ha-
YeHne KOMMYTUPYEMOro Toka Harpyskum He 6onee 10 MA. [onyckaeTcs
nUTaHWe BbIXOOQHOrO Kackaga OT BHELIHEero MCTOYHUKA HarnpshkeHnem
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 ocylecTBNsAeTCs ¢ 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. UCTOYHUK 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 KOHMAaKMHOU KO/100KU 8bIXOOHO20 HarpsixeHus =24 B;

2 — ¢8emoOUOOHbIU UHOUKaAmMop BK/MOYEeHUS UCMOYHUKa 8MOopUYHO20
numaHusi;

3 — BUHM 3a3eMJIEHUSI;

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

5 — cepbza 0515 0c8060XX0eHUS 3aU4erIKU;

6 — 3awersika 0ns kpernneHus Ha DIN-pelike.

Puc. B.1. UcTOYHUKM BTOpUYHOro nutaHmusa cepumn ADN-1524 (=24 B 15 BrT).
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a) BuA cnepeam 0) Bua cboky

* - CnpaBOYHbIN pasmep

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

2 — ¢8emoOUOOHbIU UHOUKamop BK/MOYEHUS UCMOYHUKa 8MOopUYHO20
numaHusi;

3 — 8UHM MOAcmMpoOUKU 8bIXOOHO20 HalpPsXXeHUs;

4 — BUHMbI KOHMAaKMHOU KOJIOOKU MOOKITIOYEHUSI HANpPsXKeHUs1 NuUmaHusi
~220 B 50 'y (L — nuHus, N — Heumparib);

5 — cepbza 0515 0c8060XX0eHUS 3aU4erIKuU;

6 — 3awersnka ons kpernneHus Ha DIN-pelke.

Puc.B.2. UcTouyHuK BTOpUUYHOro nutaHma cepun HDR-15-24 (=24 B 15 BT).

LKCAO.407212.010
rel em.E9xxMx doc2.2
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