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HacToawum JOKYMEHT pacnpoCTpaHAeTCsl Ha pacxo4oMep-CHeTYMK
anekTpomarHnTHoli «B3JIET 3M» mogudukauun IKCMNEPT (ganee —
pacxogomep) M npeaHasHadeH Ans O3HAKOMITEHUA C YCTPOWUCTBOM U
nopsgkoM akcnnyatauum  pacxogomepoB  ucnosiHeHun OKCIMEPT-
911MW, -912MO, -912MA, -921MWN, -922MO, -922MA. YacTtb | cogep-
XUT TEeXHUYecKoe onucaHume u NopsidoK UCMONb30BaHUA pacxogomepa
npu akcnnyarayuu, Yactb |l — onucaHne HacTpoek npubopa Ha o6bek-
Te aKkcnnyaTaunmm n MeToguKy NoBepKN.

B cBs3M ¢ nocTossHHOW paboTon MO ycoBepLUEHCTBOBAHUIO npubo-
pa, B pacxogoMepe BO3MOXHbI OTSIMYMS OT HACTOSILLEro pykoBOACTBA,
He BAMAKLWMNE Ha METPONOrM4Yeckne XapakTepuUcTMKM N (PyHKLMOHASb-
Hble BO3MOXXHOCTU npunbopa.

MEPEYEHb MPUHATbLIX COKPALLEHNNA

DN - AnameTp YCNOBHOIo Npoxoaa;

BA - 6nok nsmepeHus;

KKU - XXMAKOKPUCTANIMYEeCKU NHankaTop;

MK - NepcoHarsbHbIN KOMMLHOTEP;

MrP - nepBu4HbIN NpeobpasoBaTenb pacxoaa;
a4c - ANEeKTPOABMXKYLLAs CUna;

OMP - anekTpoMarHuTHbIA pacxogomMep.

* % %

Pacxodomep-cyemyuk anekmpomagHumsbil «B3JIET OM» 3apeau-
cmpupogaH 8 ['ocyOapcmeeHHOM peecmpe cpedcme usmepeHul PO
rnod Ne 30333-10 (ceudemenbcmeo 06 ymeepx0eHuu muna cpedcme
usmepeHuti RU.C.29.006.A Ne 40672).

Pacxodomep-cyemuyuk anekmpomacHumHbil «B3JIET OM» coomeem-
cmeyem mpebosaHusiM TexHu4Yecko2o peanameHma TaMOXeHHO20
coto3da TP TC 020/2011 «3nekmpomacHuUmHasi coemMecmumMocmb mex-
Hu4Yeckux cpedcmey (peaucmpayUoHHbIU HoOMep OeKnapayuu 0 coom-
eemcmeuu TC N RU [-RU.AB72.B.02201).

Pacxodomep-cuemyuk «B3JIET OM» paspeweH K rnpuMeHeHuto Ons
ydema merioHocumerssi 8 6005IHbIX cucmemax mernaocHabXXeHus .

YpaoctoBepsitowmne JOKYMEHTbI pa3MeLleHbl Ha cante www.vzljot.ru
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FrAPAHTUU U3TOTOBUTENA

|. U3roToBuTENb rapaHTUpyeT cooTBeTCcTBUE pacxogomepoB «B3JIET OM» moaum-
dukaumm SKCIMEPT Bcex MCNOSIHEHUA TEXHUYECKUM YCIOBMSM B npenenax
rapaHTUMHONO CpoKa, YKasaHHOro B nacrnopTe Ha usgenue, npu cobnogeHun
cnefyroLwmnx yCrnoBumn:

1. XpaHeHMe, TPpaHCNOPTUPOBAHNE, MOHTaX W J3KCMyatauunua wusgernnad
OCYLLEeCTBINAKTCA B COOTBETCTBUN C Tpe6OBaHI/I$|MI/I 3KCI'IJ'IyaTaLI,I/10HHOl7I
OOKyMeHTaLunn.

2. MoHTax u nyckoHanago4Hble paboTbl NpoBeAeHbl Cneunann3npoBaH-
HOW OpraHu3aumen, UMeroLLen NpaBO Ha BbIMNOMIHEHME OaHHOro Buaa
pabor.

Il. B cnyyae Bbixoga 060pyaoBaHMs U3 CTPOS, rapaHTUNHBIN PEMOHT NPOU3BOANUT-
CAl B FONIOBHOM MIM PermoHanbHbIX CEPBUCHBLIX LIEHTPax, aBTOPU3MPOBaHHbIX
no pabote c oGopyaoBaHMEM TOproBon mapku Banet, npu cobntogeHunm ycno-
BUIA 3KCNnyaTaumMm n TpebGoBaHUN, yKasaHHbIX B 3KCMyaTaUMOHHOW QOKYMEH-
Tauun.

[ll. U3roToBUTESNb HE HECET rapaHTUIHbIX 0683aTENbCTB B CreayrLmX crydasax:
a) OTCYTCTBYET nNacnopT Ha nusgenue;
0) n3genue nmeeT MexaHMYeCcKMe NOBPEXOEHWS;

B) M3aenve XpaHwnocb, TPaHCNOPTUPOBANOChb, MOHTMPOBArNoOCh UMK 3KC-
nnyaTMpoBanocb C HapylleHnem TpeboBaHu aKcnnyaTaumMoHHOW Oo-
KyMeHTauuu Ha u3genue;

r) 6o10 gonyweHo 3amep3aHue (nepexon B TBepaoe ¢ha3oBOe COCTOsI-
HWME) KOHTPONMPYEMOW XNOKOCTM B NMPOTOYHOM YacTu U3Lenus;

[) OTCYTCTBYET Unv NnoBpexaeHa nnomba ¢ NoBepUTENbHbIM KIEAMOM;

€) n3genuve unu ero cocTaBHasi YacTb NoABepranocb pasbopke unu gopa-
0oTKe;

) rapaHTUsi He pacnpoCTpaHsieTCs Ha pacxXoAHble maTepuarnsl U AeTanu,
NMetoLLME OrpaHUYEHHbIN CPOK CIyObl.

MHdopmaumna no cepsucHomy obCnyXMBaHMIO NpeacTaBfieHa Ha
cante http: www.vzljot.ru B pasgene CepBuc.
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OBO3HAYEHMA UCMOJNIHEHUA

McnonHeHna pacxogomMmepa OTNuYalTCa TUMOM MPUCOEANHEHUS K
Tpybonposoay (KOHCTPYKTUBOM MPOTOYHOW 4acTu) M Ha3HaAYeHueM no
BUOY KOHTPONUPYEMOM XMOKOCTU (MaTtepuanioMm yTepoBKN BHYTPEH-
Hen noBepxHOCTU npoTto4vHon YyacTu MNP n matepuanom anekTponos):

O603Ha4YeHne MCMNONHEHU NO TUMY NpucoeuHeHusa K Tpybonpo-
BOAY:
OKCNEPT-91xMx — Tun nNpucoeamHeHns — «C3aHABWUYY», TUNopasme-
pbl DN10-DN150;

OKCNEPT-92xMx — Tun npucoegmHenust — donaHueBoe, Tunopasme-
pbl DN20-DN300.

O6o3HayeHune nucnonHeHun no Tuny dyrteposku MNIP:
AKCNEPT-9x1Mx — [1IP ¢pyTepoBaH nonuypeTaHoMm;
AKCMNEPT-9x2Mx — [1IP ¢pyTtepoBaH pToponnacTom.

O603Ha4YeHne NCNONMHEHMI MO HA3HAYEHUIO:

QKCMEPT-9xxMO — obuwenpombllwieHHoe (Onss  HearpeccuBHbIX
Xngkocten 6e3 abpasnBHbIX NpUMecen);

QKCNMEPT-9xxMWU — wn3HocoycTon4MBOe ucnonHeHue (ons pabotbl ¢
abpasnBHbIMUM XNOKOCTAMN);

OKCMEPT-9xxMA — arpeccuBOCTOMKOE WUCMOMHeHue (ona paboTbl C
arpeccumBHbLIMU XXUOKOCTSMN).

XapaKTepuUCTUKM BbiMycKaeMblX UCMONTHEHWUIA PaCcXOA0OMEPOB:

OKCMNEPT-9x2MO - ob6uwenpomsbiwrneHHoe: MNP dpytepoBaH dpTopo-
NnacToM, C 3alMTHBIMWU KOMbLAMK, 3NeKTpoabl
BbINOSIHEHbI N3 HEPXXABEIOLLEN cTanu;

OKCMEPT-9x1MU — wu3HocoycTtonumsoe ucnonHeHune: MNP dytepo-
BaH nonuypeTaHoMm, 6e3 3alWMWTHbIX Konew,
9MNeKTPOAbl N3 HepXXaBetoLwen cTany unum TuTaHa
(no 3akasy);

OKCMNEPT-9x2MA - arpeccuBoctonkoe wucrnonHenue: MNP dyTtepo-
BaH hTOpONacToM, 3alnTHbIE KofbLa — No 3a-
Kasy (MCnosiHeHus 3aWuTHbIX Korew — Ha
puc.A.5), anekTpoabl — U3 TaHTana unm TuTaHa
(no 3akasy).
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1. OMACAHUE U PABOTA

1.1. Ha3zHayeHue

1.1.1.

1.1.2.

Pacxogomep-cyeTunk anektpoMmarHutHeln «B3JIET OM» npeaHasHa-
YyeH O4na nsMepeHus cpegHero o6beMHOro pacxoga n obbema pasnuu-
HbIX 3NIEKTPOMNPOBOASALLMX XNOKOCTEN B LULMPOKOM AnanasoHe Temnepa-
TYp W BA3KOCTEN NMpu NpsiMOM 1 o6paTHOM HanpaBreHMn NOTOKa B pas-
NINYHbBIX YCNOBUAX 3KCNyaTauum.

ornekTpomarHuTHble pacxogomepbl (OMP) «B3JIET 3OM» moryT
NPUMEHATBCSA B 3HepretTuke, B HedTe-, raso- uU ropHonoObIBaoLLEN
NPOMBILLNIEHHOCTN, KOMMYHaNbHOM XO35INCTBE, YEPHOM U LIBETHOW Me-
Tannyprmm, XuMuMYeckon, HedTenepepadbaTtbiBalolWen, LESI03HO-
OyMa)KHOWN, NULLIEBOM M ApYrMx oTpacnsix NpoMbiwneHHocTu. Pacxogo-
Mepbl MOTyT UCNONb30BaTbCsl B COCTaBe PasfiNYHbIX KOMMIIEKCOB, W3-
mMepuTenbHblx cuctem, ACY TI u T.n.

PaCXO,D,OMepr MOTyT yCTaHaBJIMBaTbCA KaK B MeTaruyindeckme, Tak
1N B NNacTUKOBbIE (MeTaJ'IJ'IOI'IJ'IaCTVIKOBbIe) pr6OI'IpOBO,EI,bI.

Pacxogomepbl-cHeTumkn anektpomarHutHole «B3JIET OM» moaudoum-
kaumn SKCIEPT B 3aBMCUMMOCTM OT WCMNOSTHEHUSI U MPOrpaMMHO 3a-
AaHHbIX YHKUMIM MoryT obecneynBaTb:

n3MepeHme cpeaHero o6BbEMHOrO pacxoda XWMAOKOCTU Mpu MPSIMOM U
obpaTHOM HanpaBfeHMN NoTOKa;

onpegeneHve o6bema XnAKOCTU HapacTalLWMM UTOTOM OTAENbHO AN
npsiMoro 1 obpaTHOro HanpaBrfieHWsi NOTOKa, a Takke Mx anrebpaunye-
CKOW CYMMbl C y4ETOM HanpaBieHNsi NOTOKa;

A03MpoBaHMe NpeaBapuTeNnbHO 3a4aHHOro 3HayeHust obbema Xunako-
CTU UNW [03VMpOBaHNE B PEXMMEe «CTapT-CTOM» W onpeaeneHue npu
3TOM BeNMYMHbI OTMEPEHHOM 003bl Y BPEMEHWN J03UPOBaAHUS;

BbIBOO pe3ysibTaTtoB I/I3M€p€HI/II7I B Buae TOKOBOIro, 4YacCTOTHO-
MMMYJ1bCHOIO M JTIOrM4eCcKoro CUrHasnos,

- COXpaHeHMe B 3HEProHe3aBMCMMOW NaMSTU YCTAaHOBOYHbIX MapameT-

pos;

- aBTOMaTU4YECKUN KOHTPOJIb U MHOWKAUUIO HallM4nAaA HewTaTHbIX CUTya-

LM U OTKa30B;

BbIBOA M3MEPUTENBbHOW, ANArHOCTUYECKOW, YCTaHOBOYHOMW, apXUBHOWN N
ApYron MHGopMaunM Ha Jucnsie BTOPUYHOrO BblMUCINTENS, 4vepes
nocnegoBatenbHbii MHTEpdenc RS-232 unm RS-485, a Takke 4epes
nHTepdenc Ethernet;

- 3alnTy YCTAaHOBOYHbIX AaHHbIX OT HECaHKLUMOHNPOBAHHOIoO gocTyna.

Pacxogomep Takke MOXET KOHTPONMpoOBaTb 3anofiHeHue Tpybo-
nNpoBoAa XNOKOCTbIHO.
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1.2. TexHUYeCKUE XapaKTepUCTUKMU

1.2.1. 3HayeHua Hanbonbwero Quaus U HaMMeHbLEro Quaum U3MEPSEMbIX
cpefHux 00beMHbIX pacxofoB ANsi PasfMYHbIX AMaMEeTPOB YCIIOBHOMO
npoxoda (TunopasmMmepoB nepeuyHOro npeobpasoBatens pacxoga) DN
npuseneHbl B Tabn.1.

Ta6bnuua 1

O0o3HaueHne

3HayeHve napameTpa
napametpa

DN, mm 10 | 15 | 20 [ 25 | 32 | 40 | 50 [ 65 | 80 | 100 | 150 | 200 | 300

Qvavs, M3/u | 3,39 | 7,63 |13,5(21,2|34,7|54,3 (84,8 143 | 217 | 339 | 764 |1357 |3056

Qvam1, M3/40,339(0,763( 1,35 | 2,12 | 3,47 | 5,43 | 8,48 | 14,3 | 21,7 | 33,9 | 76,4 |135,7|305,6

Quam2, M3/4|0,042(0,095(0,169(0,265|0,434(0,679| 1,06 | 1,79 | 2,71 | 4,24 | 9,55 | 17,0 | 38,2

Quanvt — HAMMEHBLLWIM pacxop Afis pacxogoMepoB € NorpeLHocTbio + 0,5 % unu
1 0,15 % (B 3aBUCMMOCTM OT UCNOSTHEHUS);

Quamm2 — HAMMEHBbLUMI pacxod Ans pacxogaomMepos ¢ norpelHocTbio £ 1,0 %.

1.2.2. YyBCTBUTENBHOCTb pacxogomMepa no ckopocTtn notoka — 0,02 m/c.
1.2.3. NMapameTpbl KOHTPONUPYEMOM XKNOKOCTU:

-4
- yaenbHasa NpoBoAMMOCTb — He MeHee 5-10 Cwm/m;
- CKOpOCTb NoToka — Ao 12 m/c;

- TemnepaTtypa — ot muHyc 10 go 150 °C npu doyTepoBke pToponiacTom
n ot mmnHyc 10 go 70 °C npu doyTepoBKe NoNMypeTaHoM;

- pasneHue B Tpybonposoae — o 2,5 Mrla.
1.2.4. BXxoabl 1 BbIXOAbl BHELLHUX CBA3EN:
a) 6ok namepeHns:
- YHUBepcarbHble BbIXOAbl — 2;
- BXoA ynpasrneHus — 1 (no 3akasy);
- UHTEepgenc RS-485.
0) BbluNCIINTEND:
- YHMBepcanbHble Bbixoabl — 0T 1 4o 9 (no 3akasy);
- TOKOBbIV BbIXxog — 1 (Mo 3akasy);
- uHTEepdgenc RS-232;
- uHTepdenc RS-485 — 2;
- uHTepdenc Ethernet — 1 (no 3akasy).

1.2.5. Pacxogomep obecneymBaeT xpaHeHe pe3ynbTaToB paboThl B apxmBax
BblYUCNUTENSA:

- yacoBom — 1560 3anucen;
- CYyTOYHOM — 366 3anucewn;
- Mecsa4HoMm — 48 3anucen;
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- Nnpon3BosibHOM — o 1000 3anucen;

- XypHane ownbok — o 1000 3anucen;

- XXypHarne pexumos — o 500 3anucen;

- )XypHane nonb3osartensa — go 1000 sanucen.

CpoK COXpaHHOCTU YCTaHOBOYHOW WMHoOpMauum B pacxogomepe
NP OTKITHOYEHUN BHELLIHETO NUTaHUSA He MeHee 1 roaa.

1.2.6. QnekTponuTaHue pacxogomepa:

- HanpsbkeHne NUTaHnsa — cTabunuanpoBaHHOE Hanps>keHne NOCTOAHHO-
ro Toka 3HadeHveM n3 ananasoHa (22-25) B ¢ ypoBHeM nynbcauun He
oonee +1,0 %. MNutanne ot cetn 220 B 50 Ny moxeT obecnevnBaTbCca €
NMOMOLLIbIO UICTOYHMKA BTOPUYHOTO MUTAHWS, NOCTaBNsSEMOro no 3akasy
(MpunoxeHue B);

- noTpebnaemasa MmowwHocTb — He 6onee 7,0 BT.
1.2.7. QkcnnyaTaunoHHble NapameTpbl:

- cpeaHada HapaboTka Ha oTka3 — 75 000 v;

- CpeaHun Ccpok cnyxobl — 12 ner.

1.2.8. Pacxogomep cooTtBeTcTBYeT TpebosaHuam TOCT P 52931 no ycrtoun-
YNBOCTU:

- K KNMMMaTM4YeCKNM BO3AENCTBUAM — rpynne B4 (ananas3oH TemnepaTypbl
okpyxatowero Bosgyxa ot 5 go 50 °C, oTHocuTenbHasi BNaXXHOCTb He
6onee 80 % npu TemnepaTtype o 35 °C, 6e3 koHaeHcauun Bnarm);

- K MEXaHNYeCKMM BO3aencTsuam — rpynne N2;
- K aTMocepHOMY faBneHuto — rpynne P2.

CreneHb 3aliMTbl pacxogomMepa W BbIMUCIIUTENS COOTBETCTBYET
kogy IP65 no TOCT 14254.

1.2.9. Bug n maccorabapuTHble XapakTEPUCTUKU COCTaBHbIX YacTen pacxo-
nomepa npuseeHsbl B [NpunoxeHun A.
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1.3. MeTponoruyeckme xapaktepuCcTuKu

I'Ipep,enbl ,D,OHyCKaeMOﬁ OTHOCUTENBHOMN norpewHoCcT rnpum mn3mMme-
peHnn, nHanKkauumn, pernctpaumn, XxpaHeHmmn n nepenadve pe3yrnbratoB
n3MepeHuna cpegHero o6beMHoro pacxoaa, obbema pa3nnyHbIX Kna-
KocTen npu nodom HaripasJieHnn NoToKa He NpeBbILLAaoT 3HaYEeHUN:

-1+ 0,5% wnm = 0,15 % (B 3aBUCMMOCTU OT UCMOSMHEHUS) AN pacxono-

MEpPOB C Auana3oHoM pacxofoB OT Quamt 00 Quaus (AMHAMUYECKMI
AnanasoH 1:10);

-+ 1,0 % ans pacxogomMepoB ¢ Anana3oHoM pacxoaoB OT Quauvz 40 Quane
(auHamnyeckunn gmanasoH 1:80).
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1.4. CocTaB

KomnnekT noctaBku pacxogomepa npuBeeH B Tabn.2.

Tabnuua 2
HaumeHoBaHue Kon. Mpum.
Pacxogomep 1 Mpum. 1
Bnok BbluucnuTens 1
NcTo4HUK BTOpMYHOro nutaHus =248 1 Mo 3akasy
KoMniekT MOHTaXHbIN 1 Mpum. 2, 3
MacnopTt 1
KomnnekT akcnnyaTtaumoHHOM JOKyMeHTaunn B COCTaBe: 1
- pyKoBOACTBO MO aKkcnnyatauuum Y. |, i Mpum. 4
- UHCTPYKUMS NO MOHTaxy
NMPUMEYAHNA.

1. Tunopasmep pacxogomepa un ero ncnonHeHune (cm. pasgen O6o3Hadve-
HWEe UCNOJTHEHUI) — B COOTBETCTBUN C 3aKa30M.

2. B koMnneKkT BXOAAT OTBETHbIE YacCcTu pa3bemMoB A4 kabenen nuTaHma n
CBA3N.

3. [Ana mMoHTaxa pacxogomMmepa Ha obbekTe Mo 3akady MoXeT ObITb no-
cTaBneH Habop anemMeHToOB NpUCoeaMHUTENbHOW apMaTypbl B corna-
coBaHHOW komnnekTauuu, nmbo komnnekt apmatypbl «B3JIET KIMNA» B
cbope.

[onyctnmoe pasneHue noctaBnseMon npucoeauMHUTENbHOW ap-
maTypbl 1,6 MIMa unun 2,5 MlMa — no 3akaay.

4. BKcnnyaTtaumMoHHasa OKYMEHTaUMs 1 KapTbl 3aka3a Ha AaHHoe usgenve
1 Opyryto npoaykuuio, Bbinyckaemyto ovpmon «BaneT», pasmeLleHsbl Ha
cante no agpecy www.vzljot.ru.

Tam e pas3mMelleHbl NporpamMmb:

- «YHuBepcarnbHbIn NPOCMOTPLUMK», BKMHOYAKOLWMMA B CBOM COCTaB WH-
CTpyMeHTanbHyto nporpammy «MoHutop SKCIMEPT-M» ansa pabotsl ¢
npubopom nNo nocrnegoBaTenbHbIM UHTepdencam RS-232, RS-485 un
nHtepdency Ethernet;

- «[1porpamma 4TeHusA XXypHarnoB OeWCTBUA Mornb3oBaTtena» — Ans npo-
CMOTpa XypHarnoB U3MepuTens pacxogomMepa.
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1.5. YcTponcteo u pabota

1.5.1. MpnHUMN paboTbl

MpuHUMN gencTBUSA 3NeKTPOMarHUTHOrO pacxogomepa OCHOBaH Ha
n3mepeHun anektTpoasmxyLlen cunsl (4C) nHOyKLMU, BO3HUKAOLLEN B
obbeme 3nNeKTPOonpoBOASLEN XUOKOCTWU, OBWXYLIENCH B MarHUTHOM
none, cosgaBaemMoM SMEKTPOMarHUTHOM CUCTEMOW B CEYEeHUW KaHarna
nepBuYHOro npeobpasoaTtens pacxoga (puc.1).

Kanan MrpP
$6
MutaHne obmoTok /l/lsémepeHme

aNeKTpoMarHMToB 30C vHaykuum

[P — nepesuyHbIl npeobpa3zoeamerib pacxoda;

B — eekmop mazHUMHoU UHOYKYUU;

E — eekmop anekmpodsuxyuwel cunel (3LC) uHdykuyuu;
Vx — 8EKMOP CKOpOCMU XUuOKoCmu.

Puc.1. NMpuHuun aencTtBuA pacxogomepa.

OneKkTpoMarHUTHbLIN NepBUYHBIA NpeobpasoBaTtenb pacxoaa ([MMP)
npegcrasnseT cobor nosnbii MarHUTONPOHNLAEMbBIA LUANHAP, CHaPYXn
KOTOpOro pasmMeLleHbl 06MOTKMN anekTpomarHuta. BHyTpeHHAa noBepx-
HOCTb UUIIMHAPA UMEET 3MeKTPOoU3oNsauMoHHOe NoKpbiTHe. [ns cbema
N3MEepUTENbHOIO CUrHamna B CTeHKax LuMnuHapa gunameTparibHO pacno-
NOXeHbl ABa 3MNeKTpoAa, KOHTaKTUpYyoLWmMe C KOHTPONMPYEMOWN XUAKO-
CTbiO.

90C wHaykumm E nponopumnoHanbHa CpeaHen CKOPOCTU MOTOKa
XMOKOCTU V, PaAcCTOAHUI0 Mexay anektpogamu d (BHYTpeHHemy aua-
MeTpy NePBUYHOro NpeobpasoBaTens) U MarHUTHON UHAYKUUK B:

E=k-B-d-v,

roe k — koadppmumneHT nponopunoHansHOCTH.

[Ons paHHoro Tunopasmepa OMP B u d — Benn4nHbl NOCTOSAHHbIE.
3HauveHne BLC He 3aBMCUT OT TemnepaTypbl, BA3KOCTU, a Takke npo-
BOOUMOCTM XMAOKOCTU MpPU YCROBMMK, YTO MPOBOAMMOCTb HE MEHbLUe
yKa3aHHOM B TEXHUYECKNX XapaKTepUCTUKax pacxogomepa.

C yuyetom copmynbl ana 3AC mHaykumm pacxoq Q onpeaensertca
cnegytowmm obpasom:
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2
m-d Ve n-d E
4 4.k-B

Q=

O6bem xungkoctn V, npowegwen yepes MNINP 3a nHTepsan Bpeme-

HU T, paccunTbiBaeTcs nNo opmyne:
T
vzjqamL
0

1.5.2. YcTponcTBO pacxogomepa

1.5.2.1. Pacxogomep-cyeTumk anektpomMarHutHein «B3JIET OM» coctont un3
nepBu4HOro npeobpasoBaTtens pacxoga M BTOpUYHOro npeobpasoBa-
Tensi, KOTOpbIA B CBOK O4yepenb COCTOMT M3 Ornoka M3amMepeHus u Bbl-

qyucnutTens.

Pacxogomep-cyeTunk mn3rotaBnvMBaeTcs B pasfesibHOM WUCMorHe-
HuM (puc.2), Npu KOTOpoM B TpybONpoBOA C U3MEPSEMOWN XULOKOCTbIO
yctaHasnusaeTcs MNP 1 6nok namepeHuns, a BblMMCNUTEND BbINOSIHEH
B BuAe OTAENbHOro 6noka ¢ MHAMKATOPOM WU KraBuMaTypou, KOTOPbIN
MoxeT ObITb pasMeLLleH Ha yaaneHum oT pacxogomepa B yqobHoOM Anis

nonb3oBaTtesia MecTe.

Pacxopnomep Bblqucnm'enbl KnasnaTypa ” — |
YHMBepC. BbIXOab Briok usmepenus 1} 1}
i Moaynt -t Mnata BbluKC wre‘ﬂ :
Bxon yﬁpaan. > kommyTauum [ n nvren
Mopynb
RS-485 < » Monyns KOMBUHNPOBaH- |«
RS -485 .
HbI MOOYNb |«
Mopayns =24B
o6paboTku >
TV U | I I .
nnpP | Cepsuc.moaynbl

oLl ——————

r -
CepBuc. mogynb2
aSal B

—— =24B

~220B 50y,

[P — nepesuyHbIl npeobpa3oeamerib pacxoda;
XKKU — xudkokpucmasnnuyeckul uHdukamop;
UBIT — ucmoyYHUK emopu4YHO20 NuUMaHusl.

Puc. 2. dyHKunoHanbHasa cxema pacxogomepa.
1.5.2.2. bnok navepenus (bWN) obecneunBaert:
- nuTanme oomoTok MNMP;

RS-232
RS-485

YHuBepc.
BbIXOA,

Bbixoabl
CEPBUCHBIX
moaynen

- npuem 1 obpaboTky nameputenoHoro curHana (30C nHaykuumn), onpe-
AeneHve cpegHero o6bemMHOro pacxoga npuv nobomM HanpasneHun no-

TOKa;

- onpegeneHne obbemMa XNOKOCTM HapacTaloLWUM UTOrOM OTAENbHO ANs
NpsIMOro U oGpaTHOro HanpaBreHUs NoToKa, UX CYMM C y4yeTom un 6e3

y4yeTa HanpaBneHus NoTOKa;
13



- npeo6pasoBaH|/|e M3MEepPEeHHOro 3Ha4yeHna cpegHero pacxoga B nocrie-
00BaTeJIbHOCTb BbIXOAHbLIX UMIMYJIbCHbIX CUTHAI10B;

- onpegeneHne HanpaselieHUd NnoToka U Bblioadvy CUrHasria HanpasJieHUd
NOTOKa B BUAE YPOBHA JNTOrTMYECKOro cCurHana,

- [03UpoBaHMe NpeaBapuUTENbHO 3a4aHHOr0 3HayeHUst 0GbeMa XUAKO-
CTU UM JO3NPOBaAHME B PEXMME «CTapT-CTOM» MO BHELUHEMY CUrHany
(4epes Bxopn ynpaBneHusl);

- CBAI3b MO BHYTPEHHEMY UHTepdency ¢ Bbluucnutenem. [nvHa kabens
cBsa3n — ao 1200 m;

- onpepaeneHne BpeMeHn HapaboTKN HapacTaloLLUM UTOTOM;
- AMarHocTuKy paboTbl pacxogomepa;

- XpaHeHne YCTaHOBOYHbIX AaHHbIX N1 NapaMeTpOB HAaKOoMMeHnd, a Takke
3alNTY X OT HECaHKUMOHMPOBAHHOIO A40CTyna.

1.5.2.3. Bbluucnutenb obecneymBaert:

- MHOMKaUUK pe3yrnbTtaTtoB N3MEPEHUA U YCTAHOBOYHbLIX NapaMeTposB, a
TakKXe AO0CTyn K HaCTpOeYHbIM nNapamMmeTpam 1N nx MO,D,I/IC*)I/IKaLI,I/IlO;

- BbIBOO pe3yribTatoB WU3MEepeHnA B BUAE TOKOBOro, 4acCcTOTHO-
MMNYJbCHBLIX NN NOTMYEeCKNX CUrHasnos;

- BbIBO N3MepPUTENbHOW, ANArHOCTUYECKOW, YCTaHOBOYHOMW, apXUBHOWN Y
Opyron nHgopmaunm Yyepes nocriegoBartesibHble UHTepdencol RS-232
nnn RS-485, a Takke yepes nntepdenc Ethernet;

- COXpaHeHWe B 3HEpProHe3aBMCUMON NaMSTK pe3ynbTaToB U3MEPEHUIA U
YCTaHOBOYHbIX NapaMeTpPOB;

- ynpaBneHue [03MPOBaHUEM NpPeABapUTENbHO 3a4aHHOTO 3HAYeHMUs
ob6bema XUAKOCTU UNN J03MPOBAHNEM B PEXUME «CTapT-CTOMNY;

- aBTOMaTUYECKUMn KOHTPOJ1Ib U MHAOAUKaUUNO Hanmyna HewTaTHbIX CUTya-
LMA N OTKA30B, a TakxKe 3anuchb B XypHan owmnbok nx Buaa n anutenb-
HOCTWU;,

- 3alMTY apXMBHbIX M YCTAHOBOYHbIX AaHHbIX OT HECAHKLMOHMPOBAHHOIO
Aocrtyna.

HacTpoiika pacxogomepa Ons U3MepeHuss napamMeTpoB peBepcuB-
HOro NOTOKa BbIMOMHAETCA MO 3aKasy.

1.5.3. YpoBHM gocTyna

1.5.3.1. B pacxogomepe npegyCcMOTPEHbI TP YPOBHSA AOCTyNa K yCTaHOBOY-
HbIM U KannbpoBOYHLIM NapamMeTpaM. YPOBHU [OCTyna OTNAMYaKTCH
COCTaBOM MHOULMPYEMOW Ha aucnree nHdopmaumm, BO3MOXHOCTSAMM
N0 M3MEHEHMIO YCTaHOBOYHbIX, KanuMbpoBO4YHbIX MapameTpoB TB u
o60o3HauatoTcs kak pexumbl HACTPOWKA, CEPBUC n PABOTA.

HasHayeHune pexnmos:
- HACTPOWIKA — pexuM HacTpOWKM 1 NOBEPKY;
- CEPBUC — pexunm noaroToBKM K 3KCnnyaTaumm;
- PABOTA — akcnnyaTauMoHHbIN pexum (pexxum nornb3oBaTtens).
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Pexumbl pacxogomepa 3agatotcsa nepembldkamu B BUAEe KOMOMHa-
LUK Hanmuusa / OTCYTCTBUA 3aMblkaHUS KOHTaKTHbIX nap J1 n J2, pac-
NOJSTIOXKEHHBbIX Ha nnaTte moayna kommyTtaumm BU (cm. puc.A.4 lMpuno-
xeHns A) n J3, J4 Ha cybbnoke Bbliumcnutens (puc.A.7). CootBeTcTBme
KoMbuHauum pexnmam npusegeHo B Tabn.3, rae «+» — Hanuyue 3ambl-
KaHWS KOHTaKTHOW Napbl NEPEMbIYKOM, a «-» — OTCYTCTBME 3aMblKaHUS.

Tabnuua 3
KoHTakTHasa napa
HanmeHoBaHne
exUMa Bbriok namepeHus Bbluncnurens HasHaueHue pexnma

P J1 J2 J3 J4

HACTPOWKA - + + - HacTtponka n nosepka
CEPBUC + - - + MogroToBKa K aKcnayaTauum
PABOTA - - - - QkcnnyaTauns

HanBonbwmnmm BoamoxHocTamn obnagaet pexum HACTPONKA. B
3TOM peXxnmMe UHANLUPYIOTCS BCE NnapameTpbl N BO3MOXHa Moaudurka-
LM BCEX YCTAHOBOYHbIX NapaMeTpoB. HavMMeHbLWMMN BO3MOXHOCTAMM
obnagaet pexum PABOTA.

1.5.3.2. Pexxum PABOTA — 31O pexunm akcnsnyataymm pacxogomepa Ha ob6bek-
Te. B pexume PABOTA nonb3oBaTtenb MMeeT BO3MOXHOCTb npocmMart-
puBaTb:

a) uaMepsaemble 3HayYeHusi napameTpoB: 0ObEMHOro pacxoga, o6bemos,
HaKOMMEeHHbIX NPy NPAMOM 1 0BpaTHOM HanpaBfneHU NOTOKa, a TaKkke
X CYMM C y4eToM 1 6e3 yyeTa 3Haka noToka;

0) cogepXxmMmoe apxXmBOB W XXYpPHAroB,

B) KOHMUrypaumoHHble MnapameTpbl: TUMbl YCTAHOBMEHHbIX CEPBUCHbIX
MoAynen BHELLHUX CBA3eN U XapaKTepUCTUKN BbIXOAOB;

r) napameTpbl paboTbl:

- MOKa3aH1s YacoB peanbHOro BpeMeHMU;
- NnapamMeTpbl cBA3N No uHTepdencam RS-232 (RS-485), Ethernet.
B pexxume PABEOTA nonb3oBaTtesnb MMeET BO3MOXHOCTb:

a) BKMNOYaTb PEXMM O03MPOBaAHUS U YNpaBnsaTb NpuOOPOM B 3TOM pexu-

me:
- 3aJaBaTb 3Ha4YeHWe 03bl;
- MHUUUKUPOBATL NPOLECC AO3MPOBAHUSA MO CUrHANY C BHELLHEN KHOMKM.

0) yctaHaBnuBaTb napamMeTpbl paboTbl N0 BHELWHMM UHTepdencam RS-
232 (RS-485), Ethernet: ceteBon agpec npmbopa, CKOPOCTb paboThl,
ANMTEeNbHOCTb 3agepxkn u naysbl, MAC-agpec, IP-agpec, IP-macky un
IP-agpec wnto3a;

B) BblbMpaTh eauHULbl U3MepeHust pacxopa (obbema) [m/u; m¥/cek;
n/mun; nfcek (M3 ).

1.5.3.3. Pexxum CEPBUC — 3710 pexum noaroToBKM pacxogomMepa K aKkcnnyara-
LMK Ha oObeKTe.

B pexnme CEPBUC monOAHUTENBHO (MO OTHOLLUEHMUIO K PEXUMY
PABOTA) BO3MOXHO:

- UIBMEHATb NapamMeTpbl YHUBepCalribHbIX BbIXOO0B 6noka N3MepeHnd,
- NIBMEHATb NapaMeTpbl BbIXOOOB CEPBUCHbLIX Monyne|7| BblHUCITNTENA;
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1.5.3.4.

1.5.3.5.

NPOM3BOANTbL HAaCTPOMKM OTCEeYEK NO pacxody, napameTpoB pmnbTpoB
N ycTaHaBnmBaTb pabouni agnanasoH pacxogomepa;

HacTpaunBaTb afiropuTtMm onpeaerieHnAa I'IyCTOI7I pr6bl;
KOpPpEeKTnpoBaTb HaCTpOVIKM CBA3U C NepBnUYHbIM U3MEPUTETEM;
N3MEHATb NOKa3aHunA I'Ipl/l60prIX 4acoB,;

NPON3BOANTL OYUCTKY KypHamnoB (3a uckniodeHnem «XKypHana pexu-
MOBY).

B pexume HACTPOWMKA BO3MOXHO npocmatpusaTbh U MOAUMMULIMPO-
BaTb BCe napameTpbl 6€3 UCKNIoYeHUs.

B aTtom pexume npousBoauTCA HacTpolka npubopa B npouecce
NPOW3BOACTBA U IOCTUPOBKA (KannubpoBKka) Npu noeepke.

B pexume HACTPOWMKA npoussoanTcs 3anuchb B NamsTb 3aBOA-
CKMX HOMEpPOB pacxogomepa U BbIMUCIUTENSA, 3HAYEHUA YCIOBHOIMO
npoxoga pacxogomepa, BBOJ MakCUMarbHOW CKOPOCTM NOTOKa U3Me-
pPSeMOW XUOKOCTU, a TaKKe OYMCTKa apXMBOB.

Mogudukaumsa ycTaHOBOYHbLIX MapamMeTpoB, AOCTYMHbIX B pexunmax
CEPBWC n PABOTA, He BndeT Ha METPOSOrMyeckne XxapakTepucTukm
npubopa n MoXeT NPOn3BOANTLCHA NPU HEOBXOAMMOCTU Ha OOBEKTE.

MapameTpbl HAcTPOWKM M KanMOPOBKM pacxogomMepa B pexmmax
CEPBUNC n PABOTA HegoCTynHbI.

1.5.4. BHewHuMe cBA3MN
1.5.4.1. lNocnepoBaTenbHble MHTEPAENCHI

MocnepoBaTenbHble MHTEepdencbl RS-232, RS-485 n uHTtepdenic
Ethernet nossonsaT ynpaBnate NpubopoM, cCUUTbIBATb U3MEPUTENb-
HYI0, apXMBHYIO, YCTAHOBOYHYD W AMArHOCTUYECKYID WHOPMAaLMIO,
mMoaudpuumpoBaTb YCTaHOBOYHble MapameTpbl. [locnegoBaTenbHble
nHTepdencol nogaepxusatot npotokon ModBus (RTU ModBus n ASCII
ModBus), npvHATbIN B KayecTBe CTaHAApTHOro B npubopax upMbl
«B3IET».

MocnepoBaTenbHbIN MHTEpdENC RS-232 MOXeT mcnonb3oBaTbCA
ANs HENOCPEeLCTBEHHOW CBA3M C NEpPCOHanbHbIM komnbloTepoM (M1K):

no kabento (Npu onMHE NUHKMK CBA3N 0 15 m);
no TeneOHHON NMHMUK (C NOMOLLLIO TeNEeOHHOro Moaema);
no paamokaHany (C NnoMoLb paguoMmoaemMa).

[lanbHOCTb CBA3M MO TeNemOHHOM NUHUN UNN paguoKaHany ornpe-
AenseTcsa nx xapakrepuctukamu.

MocnepoBaTenbHbIN UHTEpPdEc RS-485 obecneumBaeT cBA3b MO
kabenio B rpynne n3 HeCKONbKMX abOHEHTOB, OOHUM U3 KOTOPbIX MOXET
obiTb K, npn gnvHe nuHmm ceasu go 1200 m. MNpu Hanuumm B rpynne
npnbopoB pasHbiX MNpoM3BOAMTENEN [ONs B3aMMHOMO COrnacoBaHus
NPOTOKOMOB OOMEeHa MOXeT MCMNOoMb30BaTbCA aganTep ceTeBbIX NPOTO-
konoB «B3J1IET AC» ACI1B-010.
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CkopocTb 06meHa no uHtepdgencam RS-232 n RS-485 (ot 1200 go
115200 Bbop), a Takke napameTpbl CBA3W yCTaHaBMBAKTCSA Nporpam-
MHO.

BHUMAHMUE! He donyckaemcsi oOHo8peMeHHOe ModKJIroYeHue
u ucnosib3o8aHue uHmepdgeticoe RS-232 u RS-485.

NHTtepdenc Ethernet ucnonbsyetca ans cessum npubopoB B no-
KanbHOM CeTU, a TakkKe MOXET UCNOob3oBaTbCA AN oOMeHa AaHHbIMM
yepe3 MHTepHeT mexay npubopamm nokanbHOM CETU M yAaneHHbIM
KoMnboTepoM (KoMnbioTepammn). OBMEH OCYLLIECTBSIETCA Yepes L3
rfioKanbHOM ceTn, nmetoLwnin cobcteeHHbIn (rnobanbHein) IP-agpec.

Mpn obmeHe faHHbIE yNakoBbLIBAKOTCA B CTEK NpoTokonoB Ethernet
[ IP / UDP / TFTP / ModBus. lNogaepxuBaetcsa Takke npotokon ARP
(Ethernet / ARP), koTopbin ucnonb3yetca ana onpegeneHns MAC-
agpeca ysna no |IP-agpecy 3anpoca.

1.5.4.2. Bxog ynpasrieHusi pacxogomMepa (BHELLHSS KHOMKa)

HasHauyeHve Bxoa ynpaBrneHust 3agaeTcsi NporpamMmmHo:
A03aT. — BKIOYEHNE 003MPOBaHUS 3a4aHHOMO 3Ha4YeHus 403bl MO CUr-
Hany ynpasneHus;

- OTKJ1 — BXOA4 yrnpaBJieHNA OTKITHOYEH.

1.5.4.3.

CxeMbl uenen Bxoda ynpasfieHus, a Takke napameTpbl ynpasns-
oLero curHana npueeaeHol B [Npunoxenumn b.
Bnok nsmepeHns 1 BblUMCNNTENDb UMEIOT raribBaHUYeCKN pa3BA3aHHbIe
BbIXOAbl, YHMBEpPCArnbHble Kak N0 BO3MOXHOMY pexumy paboTbl (4a-
CTOTHbIN, UMMYJSIbCHbIA UKW IOTMYECKNN), TaK N BO3MOXHOMY Ha3Haude-
Huto. Tun (pexxum paboTbl) BbIXOA0B, Ha3Ha4YeHne, a Takke napameTpbl
nx paboTbl 3agarTCA NpPorpaMMHO MpU BbiMyCKe M3 NPOM3BOACTBA B
COOTBETCTBUM C 3aka3oM Nnbo Ha obbekTe npu BBOAE B IKcrnryaTa-
Lnto.

Cxema OKOHEYHOro Kackaga BbIXOAOB W ONMUCaHWE €ero pexumMoB
paboTbl npuBeaeHsbl B Mpunoxenun b.

1.5.4.4. YHnBepcanbHble BbIXOAbl 6r10ka n3amepeHus

brnok mn3amepeHuss umeeT [Ba ranbBaHUYECKM Pa3BA3aHHbIX YHU-
BepcanbHbIX Bbixoga Ne1 u Ne2. HasHadeHue, a Takke napamMeTpbl UX
paboTbl 3a4atTCa NPorpaMMHO Npu BbiMyCcke 13 NPOM3BOACTBA B COOT-
BETCTBMM C 3aKa3oM, NMbo Ha obbekTe nNpu BBOAE B 3KCnnyaTauuio B
COOTBETCTBMU C Tabn.4.

B vMnynbCHOM M 4acTOTHOM peXmmax BbIXOo4bl MOTYT MCMOSb30-
BaTbCA ON4 BbiBOAA pe3ynbTaTtoB U3MEPEHUSA B BUAE MMMYNbCHOW Mo-
cnefoBaTenbHOCTM TUNA «MeaHApP» CO CKBAXXHOCTbIO 2 U1 HOPMUPOBAH-
HbIM BECOM MMNYnbCoB. [NpeaensHas YactoTa crieaoBaHUs MMNYrbCOB
500 lu.

KoHcTaHTa npeobpasoBaHus Bbixoga KP (umn/n), onpegenstowas
BeC MMNynbca, MOXeT ycTaHaBnueaTtbca B npegenax ot 0,0001 go
200 000 ¢ MnHUManeHon anckpeTHocTbio 0,0001.

[na onpegenenus 3HavyeHus KP ¢ yueToM mMakcumarnbHOro 3Hade-
HUs pacxoga B Tpybonposoae, rae 6yaeT yctaHaBnuBaTbCA pPacxoao-
Mep, a TakKe YaCTOTHbIX CBOMCTB MPUEMHMKA MMMYfbCHOrO CUrHana
MOXHO BOCMNOJSIb30BaTbLCA DOPMYIION:
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36-F 1,810°
Qmakc'ru

K, (mn/n) <

Makc

rae Quac — MaKCMManbHbIA 3KCNyaTaUMOHHBIN pacxod B Tpybonposoae,

M3/y;

F — makcummanbHO Jonyctumasi ansd npueMHuKa vactota crnefoBaHus
UMMynbCOB pacxogomepa, Iy,

T
’Eu:?"' — MUHUManNbHO AonyCcTtuMasa AnAa npuemMHuka OfnmnTeribHOCTb UM-

nynbCOB pacxogomepa, Mc;
T. — Nnepuoa cregoBaHMs UMNYNbCOB Ha BbIXOA4Ee pacxogomMepa, Mc.

Tabnuua 4. HazaHavyeHNs yHUBepcCanbHbIX BbIXOAOB 6510Ka U3MepeHus

Pexum pabo- | O60o3HaueHune Ycnosue dopmmpoBaHus curHana /
Tbl BbIXOAa Ha gucnnee N3MEHEHNSI COCTOSIHMSI Ha BbIXOAE
Q- Pacxopg npn obpaTHOM (OTpuMUaTeNbHOM) HanpaBieHnn NoToka
YacToTHbIN Q+ Pacxoa npv npsiMoMm (NONOXMUTENbHOM) HanpasneHuy noToka
| Q] Pacxoa npv nto6om HanpaeneHnn noToka
Ho3sartop MMnNynbCHbIM CUrHam no OKOHYaHWIo A403UPOBaHNSA
. V- O6bem npu obpaTHOM HanpaBfeHMM NOTOKA
MMnynbCHbIN
V+ O6bem npu NPSIMOM HanpasfeHUN NOTOKa
| V| O6bem npu N60OM HanpaBneHN NoToka
Hanp. not. |/IameHeHVe HanpaBneHus NOTOKa XUAKOCTU B Tpybonposoae

Jlornyecknin

MpeBbIW. pacx.

MpeBbiweHne 3Ha4YeHNA Quans

JTro6asn owmnbkKa

JTiobas owmnbka, guarHocTupyemasi pacxogomMepom

Ho3aTtop

CrtapT / ocTaHOB 4031POBaHNSA

Hanp. noT. uH.

N3meHeHVe HanpaBneHuWs NoToka >XuakocTu B TpybonpoBoae
npu Tennoyyete

MutaHwne

OTcyTCTBVIe CeTeBOoro nnTaHnAa

MycTtaa Tpy6a

YpoOBEHb 30HOUPYIOLLEro curHana, nogaBaeMoro Ha 3NeKTpo-
Obl, BbIlE YCTaHOBIIEHHOrO NOPOroBOro 3Ha4YeHUs Ans Hesa-
NOJTHEHHOM TPYObI

BHe ananas.

3HayeHve pacxoda BHe 3a4aHHOro AnanasoHa

Bbiwe guanas.

Tekyuwee 3HavyeHMe pacxoga Oonblue 3Ha4YeHUs BEPXHEN rpa-
HWUbI 3agaHHoro paboyero guanasoHa

Hwxe ananas.

Tekyllee 3HayeHMe pacxoga MeEHbLUEe 3HAYEHUSI HUXHEWN rpa-
HWUUbI 3afaHHOro paboyero guanasoHa

Mo ymonyaHuio npu BbINyCKE U3 NPOM3BOACTBa ANg Bbixoga Ne1i
yCTaHaBNMBaeTCs YacTOTHbIN pexnm paboTbl un 3HayveHne KP, ykasaH-
Hoe B Tabn.5, yto cooTBeTCTBYET YacToTe okono 500 My npu Quave.

Tabnuua 5

DN, mm 10 | 15 |1 20 | 25 | 32 | 40 | 50 | 65 | 80 |[100 | 150 | 200 | 300

KP, umn/n | 530 | 230|130 | 80 | 50 | 30 | 20 | 10 8 5 2 1 0,5
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¢ B yactoTHOM pexumme 4actoTa cregoBaHusi NponopuMoHanbHa cpea-
HemMy OOBbEMHOMY pacxody, WU3MEepeHHOMY B TedeHue npenbiayLimx
80 mc.

Mpun paboTe B YacTOTHOM pexume 3agaetca 3HadeHne KP, a Takke
3HayeHus nNnapamMeTpoB MakcumanbHas yactoTta (Fmakc) n aBapunHas
yactoTta (FaBap).

Fmakc — yactoTa Ha BbIxoae npn mMmakcmMmMmaribHOM pacxoge B AaH-
HOM pr6OI'IpOBO)J,e. npeBbIUJeHI/Ie Ha Bbixoge 3HadeHus Fmakc gua-
FTHOCTUPYETCA B pacxoaoMepe KaK HellTaTHad cutyauud, 1.e. 3agaHHoe
Ans AaHHOro Bbixoaa 3HadeHue KP HEKOPPEKTHO.

FaBap — 4yactoTa crnegoBaHusi UMNYNbCHOM NOCreaoBaTeNlbHOCTH
(He 6onee 700 Iy), KoTOpasa BGyaeT popmMMpoBaTbCHA Ha BbIXOAE B Crly-
Yyae, ecrnn U3MepeHHoe 3HadYeHne pacxoga npeBblaeT 3HadYeHUe Quavs
ana gaHHoro DN pacxogomepa. 3agaHHoe 3HadeHne FaBap OOmKHO
OblTb HE MeHbLUe 3aAaHHOro 3HayveHust FMake ans gaHHoro Bbixoda.
[nsa oTknoYeHna PyHKUMN hopMUpOBaHUA Ha BbIXOo4e aBapuUMHOW Ya-
CTOTbl HeobxoamMmo 3agaTth 3HadeHue FaBap, paBHoe 0.

Mpu yctaHoBke | Q | (pacxon no Moaynio) uMnynbcHas nocnenoBa-
TENbHOCTb C YacTOTOWN CrieAoBaHusi, NPONOPLIMOHANbHOW U3MEPEHHOMY
3Ha4yeHuo pacxoaa, opMMpyeTcs Ha Bbixode npv nobGom Hanpasne-
HWM MOTOKa, NpU ycTaHoBKe Q+ — TONMbKO NPV MPSIMOM HanpaBreHun
noToka, Q- — TONbKO Npu 0GpaTHOM HanpaBieHUN.

¢ B vimnynbcHOM pexume paboTbl B TeYEHME CEKyHAbl HA BbIXOA MOCTY-
naeT nayka MMMNynbCOB, KOJIMYECTBO KOTOPLIX C Y4ETOM Beca UMnyrbca
COOTBETCTBYET 0O0bEMY, U3MEPEHHOMY 3a NPEeAbIAYLLYIO CEKYHAY.

Mpn paboTe B MMNynbCHOM pexunme 3agaeTtcsa 3HadeHue KP v ne-
puog umnynscos Tumn.

Mepnoa umnynbcoB TuMn — nepuog CrnegoBaHUMst UMMYNbCOB B
nayke; MoxeT bbITb 3agaHo 3Ha4veHne oT 2 go 1000 mc (4To cooTBeT-
ctByeT yactoTte o1 500 go 1 I'y).

Mpu yctaHoBke |V | (06beM no moayno) UMMYMbChl, KONMYECTBO
KOTOPbIX MPOMNOPLMOHANbHO M3MEPEHHOMY 3HadeHuto obbema, NocTy-
narwT Ha BbIxoA Npv Ntobom HanpaBneHuM NOToKa, Npu yctaHoBke V+ —
TONbKO NPV NPSIMOM HanpasfeHMM NOTOKa U V- — TONbKO Npun 06paTHOM
HanpaBneHuw.

Mpun yctaHoBke [lo3aTop B MOMEHT OKOHYaHUsS O03MPOBaHMA Ha
BbIXO BblAaeTcs OANH NMMYIbC.

¢ B nornyeckom pexnmMe Ha BbIxoge Hanuumio cobbiTus (Mnu ero onpege-
NEHHOMY COCTOSIHUIO) COOTBETCTBYET OAMH YPOBEHb 3NIEKTPUYECKOrO
curHana, a OTCyTCTBUIO COObITUSI (MM MHOMY €ro COCTOSIHUIO) — APYron
YpOBEHb CUrHana.

- Hanp. noT. — ypoBeHb cuUrHana Ha BbixoAe M3MmeHseTcs 6e3 3aaepKku
NPy N3MEeHeHN HanpaBneHns NoToka B Tpybonposoae;
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- MpeBbIW. pacx. — ypoBeHb cuUrHana Ha BbIXOo4e U3MEHUTCS, ecrnn ns-
MepeHHOe 3HadeHue pacxoga npesBbICUT 3HaYeHUe Quans AN JAHHOIO
DN pacxogomepa;

- Ilrobana owmbka — ypoBeHb cuUrHana Ha BbIXOAe U3MEHUTCHA Npu BO3-
HUKHOBEHMM NBON HewTaTHOW CUTyauun, gnarHoctupyemonm npubo-
powm;

- .D.osaTop — YPOBEHb CUrHasna Ha Bbixoae NM3SMeHUTCA B MOMEHT OKOH4Ya-
HUA JO3NPOBaHUA,

- Hanp. noT. uH. — n3mMeHeHne ypoBHS cuUrHana Ha Bbixoge npousonget
TONbKO, €Cnn ONUTENbHOCTb BPEMEHU U3MEHEHUSI HaNpaBfEeHUs NoTo-
ka Byget Gonblue 3a4aHHOrO BPEMEHN MHEPLUMM; 3HAYEeHUe napamMeTpa
Bp. HepL. nepek. B MeHIO JIormyecknn BbIXon MOXET ObiTb 3agaHo
B AnanasoHe oT 2 Ao 60 MuH;

- MutaHne — npn Hanmn4dnnm HanpsaxeHnda nntaHna Ha BbiXoOe cbopMMpy-
€TCs BbICOKUN YpPOBE€Hb CUrHana, npu nponagaHnn nuTtaHna Hanpsxe-
HWEe Ha BbiXo4e OTCYTCTBYET,

- MycTaa Tpy6a — ypoBeHb CUrHanNa Ha BbIXO4Ee U3MEHUTCS, €Crn 3Ha4Ye-
HWe COMPOTMBIIEHUS BbilLEe YCTAaHOBIIEHHONO MOPOroBOro 3HaYeHUs Ans
3anonHeHHon Tpyobl;

- BHe pmanasoHa — YpOBE€Hb CUrHalla Ha BbiIXOA€ U3MEHAETCA, €CIn
3Ha4yeHune pacxoga BHe 3aaHHOINo Anana3oHa,

- Bbllwe Ananas. — ypoBeHb CUrHana Ha BbIXO[e U3MEHUTCSH, ecriv name-
peHHoe 3HaYeHne pacxofa ctaHeT bornblie 3HavyeHne Quacc;

- Hnxe pmnanas. — YpOBEHb CUrHasna Ha BbiXoae U3MEeHUTCH, eClin n3me-
peHHOoe 3Ha4YeHne pacxoga CtaHeT MeHblle 3Ha4YeHne Q.

lMporpaMMHO ANA BCeX pexuMmoB 3agaeTtca AKT. yp. (aKTUBHbIN
YPOBEHb), T.€. ypoBeHb curHana (Bbicokun mnn Hu3kuKn), cooTBeT-
CTBYIOLLUMIA HanNnuuio cobbITUA. JnekTpuyeckue napameTpbl YPOBHEWN
curHana npueefeHbl B lNpunoxeHun b.

1.5.4.5. YHuBepcarnbHble BbIXO4bl BbIYNUCIUTENS

Bbluncnntens B 3aBUCUMOCTU OT KONMYECTBA YCTAHOBMEHHbIX cep-
BUCHbIX MOAYNEN yHuBepcasnbHbiX BbixogoB (cm. n.1.5.6.3) moxeTt
umeTb oT 1 A0 9 ranbBaHMYeCcKn pa3sBsA3aHHbIX YHUBEPCAsbHbIX BbIXO-
0oB. Pexumbl paboTbl, Ha3HaYeHUs YHMBepCcasnbHbIX BbIXOA0B, a Takke
napameTpbl BbIXOOHbIX CUrHANoOB 3adatTcs nporpaMmHo. Cxema oKo-
HEeYHOro Kackaga BbIXOAOB W OMMCaHWe ero pexumMoB paboTbl npuse-
neHo B lNpunoxeHun b.

Bo3moXHble HasHayYeHWs BbIXOAOB B Pa3fMYHbIX pexumax npuBe-
J€eHbl B Ta0n.6.

20



Tabnuua 6. HasHauyeHus YHUBepcanbHbIX BbIXOAOB BblHUCNUTens

Pexum paboTtbl| O6o3HaveHne Ycnosue dhopmmpoBaHus curHana /
BbIxo4a Ha gucnnee N3MEHEHNS COCTOSIHUS Ha BbIXOAE
| Q] Pacxoa npu no6om HanpaeneHun noToka
Pacxoa npu obpatHoM (oTpuuaTenbHOM) HanpaBneHnn NoTo-
YacToTHbIN Q- ka
Q+ Pacxog npv npamMoM (MonoXuTenbHOM) HanpaerieHuy NOToKa
HeTt BbIxoa 3akpbIT
|V O6bem npu No6oM HanpaBneHU NoToka
- V— O6bem npu obpaTHOM HanpaBfeHMM NOTOKA
MMnynbCHbIN
V+ O6bem npu NPSMOM HanpasneHnn NoToKa
HeTt Bbixoa 3akpbIT
0>Qmax Tekylwiee 3HayeHne pacxoga 6onblle MakCcMMarbHOMo pacxo-
na ana gaHHoro DN pacxogomepa
Q<Qmin Tekylwiee 3Ha4yeHne pacxoga MeHbLle MUHUMAarbHOro pacxoa

Jlornyecknn

ansa gaHHoro DN pacxogomepa

Q BHe Auanas.

3HauyeHue pacxoaa BHe 3aaHHOro Ananal3oHa

MycTtaa Tpy6a

YpoBeHb 30HAMPYIOLLEro curHana, nofaBaemMoro Ha aneKkTpo-
Abl pacxofomMepa, Bbllle YCTaHOBIIEHHOro NoporoBoro 3Have-
HWS NS He3anosIHeHHOW Tpy6bl

MutaHue OTcyTCcTBME CETEBOro NUTAHUSA
Pene posatop |OKoOHYaHWe 003UpOBaHNA
Owwnbka JTiobas ownbka, gnarHoctTvpyemas BblYMcnuTenem
Q>QHau6 Tekylwiee 3HayeHne pacxoga 6ornblle 3Ha4YEHNs] BEPXHEN rpa-
HWUbI 3agaHHoro paboyero guanasoHa
HanpaBneHue [/13ameHeHne HanpaBneHns noToka Ha obpaTHoe
HeTt Bbixoa 3akpbIT

¢ B yacTtoTHOM pexume paboTbl Ha OTKPbITbIN BbIXOA BblAaeTCs UMMYIbC-
Has NocrneaoBaTesNlbHOCTb TUMNA «MeaHApP» CO CKBaXXHOCTLIO 2, YyacToTa
cnefoBaHMS KOTOPOW MPOMNopLMOHaribHa TeKyLeMy 3Ha4YeHUH pacxo-
Aa. BoamoxHo macwtabupoBaHue paboTbl YAaCTOTHOrO Bbixoda NyTem
NPOrpaMMHON YCTaHOBKM B COOTBETCTBYHOLLEM MEHIO HUXHENO U BEPX-
Hero noporoBbIX 3Ha4YeHUn pacxoga QHN M QBN, COOTBETCTBYHOLLNX
3HaveHunam YactoTbl 0 1 3000 'y Ha BbIXOAE.

¢ B umnynbcHOM pexnme paboTbl KONMMYECTBO MMMYNbLCOB B Nayke (Tuna
«MeaHap» CO CKBaXHOCTbI 2), MOCTynawLWuUX Ha OTKPbITbIA BbIXOA4
KaXkgyto CEeKyHAy, COOTBETCTBYET 3HAYEHUO 06bemMa, n3MepeHHoOMy 3a
npeabiayLyto cekyHay. MakcmmanbHasa YyactoTta crnegosanunsa — 500 M.

¢ [Ina npaBunbHOW paboTbl YHMBEPCAnbHbIX BbIXOAOB B YACTOTHOM WIU
UMMNYNbCHOM pEeXMMe B pacxo4oMepe npedycMoTpeHa npouenypa aB-
ToMaTtuyeckoro pacyeta koadpduumnerta KP (umn/m?).

Pacuet KP npu paboTte B 4aCTOTHOM pexume npom3BoauTcs no 3a-

AaHHbIM nonb3oBatenemMm 3HadeHnam QBn 1M QHM M MakcuManbHOMY
3Ha4eHuto vactoTbl Fmake, pacyeT KP npu paboTte B MmnynbCHOM pe-

XUMe — nNo 3agaHHbIM QBN M ANUTENBHOCTU BLIXOAHOMO MMMyrbca T B
ananasoHe ot 1 go 500 mc.
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Ecnn pacyeTtHoe 3HaveHne KP no kakum-nmbo coobpaxkeHusm He
ycTpauBaeT Nnosfib3oBaTtesnid, To OH MOXET YCTaHOBUTb ApYroe MeHbLlee
(6onbluee) 3HayeHune. Mpu aTom 3HaveHns QBn, QHN 1 Fmake (QBn u

T) HE MEHSIOTCS.

Mpn HenpaBWNbHO C y4EeTOM YacToTbl (OSIMTENBHOCTU MMMYrbCca)
yCTaHOBMNEeHHOM 3HadeHun KP nossutcs coobuieHne O HewwTaTHOW Cu-
Tyauumn.

B yacTtoTHOM pexunme cooblieHne O HelTaTHOW CUTyaLmn NoSABUT-
CA TakkKe MpuU YacToTe crnefoBaHUs MMMyNbCoB 6onblle 3agaHHOM
nonb3oBaTenem.

¢ B nornyeckom pexvmme Ha BbIxoge Hanumyuio cobbiTus (Mnu ero onpege-
NEHHOMY COCTOSIHMIO) COOTBETCTBYET OOUH YPOBEHb 3NEKTPUYECKOrO
cuUrHana, a OTCyTCTBUIO COObITUS (MM MHOMY €ro COCTOSIHUIO) — APYron
YPOBEHb CuUrHana.

lMporpaMmHO Ansa Bcex pexmnmoB 3agaeTcss AKTUB. yp. (aKTUBHbIN
YPOBEHb), T.€. YypoBeHb curHana (Bbicokmn vnn Hu3kumn), cootBeT-
CTBYHOLMIA HanMuuio cobbiTus. JneKkTpuyeckne napameTpbl YPOBHEN
curHana npueeaeHsl B MNMpunoxexHun b.

1.5.4.6. TokOBbIN BbIXO, Bbl4MCNUTENS

TOKOBbI BbIXOA MOXET ObITb peann3oBaH C MOMOLLbI CEPBUCHOIO
MOynsi TOKOBOrO Bbixo4a, yCTaHaBMMBaeMOro rno 3akasy. HasHayeHue
N napameTpbl paboTbl TOKOBOro Bbixoda Ha 6ase cepBMCHOro Moayns
yCcTaHaBnMBalTCHA NPOrpaMmMHO.

[[anbBaHM4YeCKN pa3BA3aHHbIM TOKOBbLIM BbIXO4 BbIMUCNUTENSA MO-
XeT pabotaTtb B 0gHOM M3 Tpex ananasoHos: (0-5) MA, (0-20) mMA unu
(4-20) MA.

HomuHanbHas cTaTuyeckasi XxapakTepucTmka TOKOBOroO Bbixoa

Q=0Q,,+(Q, —QHn)w,

mMakc  'MUH

roe Q — nsmepeHHoe 3HayeHue pacxoga, M3/y;

Qun — 3a[aHHOE 3HAYEeHMEe HIDKHEro nopora fno TOKOBOMY BbIXOAY,
cooTBeTCTBYIOLEE |y, M3/Y;

Qsy — 334aHHOE 3HAYeHVe BEPXHEro nopora no TOKOBOMY BbIXOAY,
cooTBeTCTBYIOLWEE lyace, M*/Y;

lswx — 3HAYEHME BbIXOAHOTO TOKOBOrO CUrHamna, COOTBETCTBYyHOLLEE
N3MepeHHOMY 3HauYeHUo pacxoaa, MA,;

lvakc — MaKCUManbHoe 3Ha4YeHne amnanasoHa paboTbl TOKOBOro Bbl-
xoaa (5 unn 20 mA);

lwm — MMHUMaNbHOE 3HAYeHWe gManasoHa paboTbl TOKOBOIO BbIXO-
aa (0 vnn 4 mA).
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MporpaMmMHO ANt TOKOBOrO BbiXoAa 3afatoTcs AnanasoH paboTbl 1
3Ha4YeHMs yCTaBOK, a Takke HasHayeHue. [Mpu ycTaHOBKe Ha3Ha4YeHus
| Q | - Tok, nponopuUMoHanbHbIN M3MEPEHHOMY 3HAYEHUI0 pacxoda, Mo-
AaeTcs Ha Bbixog npu no6oM HanpaBneHuMM MoToKa, Npu ycTaHOBKE
Q+ — TONbKO MNPV MPSIMOM HanpasfeHWM MoToKa, Npu ycTaHoBke Q-
— npu 06paTHOM HanpaeneHUn.

TokoBbIN BbIxoA B AnanasoHax pabotbl (0-20) MA unu (4-20) mA
MoxeT paboTaTb Ha Harpysky conpotusneHnem go 1 kOm, B AuanasoHe
(0-5) MA — 0o 2,5 KOMm.

D,onycmma;l AnvHa kabensa cBs3u Mo TOKOBOMY BbIXoAy onpene-
J19eTCA conpoTuBneHnem JfiMHNM CBA3N. I'Ip|/| 3TOM CyMMa BXOOHOro co-
NpPOTUBNEHNA TNMPUeMHUKa TOKOBOIo CuUrHasia m cornpotmBnieHna nmMHnm
CBA3N He O0JKHa npeBblllaTb YKa3aHHOIro ConpoTmnBIEeHNA Harpy3Kku.

1.5.5. Pernctpauusa pesynbtatoB paboTbl

1.55.1.

1.5.5.2.

[ns XpaHeHWs yCTAHOBOYHbLIX AAHHbLIX B M3MepuTene pacxodomepa
npeaycMOTPEHbI XXypHan CEPBUCHBLIX AaHHbIX U XXypHam HaCTPOEYHbIX
OaHHbIX.

B >XypHane cepBUCHbIX AaHHbIX PUKCUPYIOTCS 3HAYeHUs1 napameT-
poB, AOCTYMNHble ANA peaaktuposaHus B pexume CEPBUC. XXypHan
nmeet rnyouHy go 1000 3anucen. MNocne ncyepnaHusa rinyoduHbl XXypHa-
na coxpaHeHne HOBOW 3anvcu NpoucxoauT noBepx nepsou (Mo Bpeme-
HW COXpaHEeHMs1) 3anucu.

B >xypHane HacTpoeyHbIX OaHHbIX PUKCUPYIOTCH 3HaAYeHUsa napa-
METpOB, JOCTYMNHble Ana pedakTuposaHus B pexume HACTPOWKA.
KypHan umeet rmybuny go 8000 3anucen. NMNocne ncyepnanus rinyou-
Hbl XXypHana 6rokupyeTcsi BO3MOXHOCTb COXpaHeHUst AaHHbIX. CHATHe
BGOKMPOBKM BbINOSTHAETCA Ha 3aBOe-U3roToBuTErNe.

[locTyn K XypHanam usmeputerns npon3BoamnTca No MHTepgency ¢
NOMOLLbIO cheuunanbHoOM nporpammbl «llporpamma 4TeHus XypHanos
JencTBMi nonb3oBaTens».

PesynbTatbl U3MEpPeHUn 1 BblYUCIIEHUIW 3aMUCbLIBAOTCH BO BHYTPEHHME
apXuBbl BblYUCIIUTESS: YaCOBOW, CYTOYHbIN, MECHAYHbIN, a Takke MOryT
3anucbiBaTbCA B NPON3BOSIbHbBIN apXuMB.

YacoBown, CyTOYHbIA, MECSYHbLIA N NPOU3BOSIbHBIA apXnBbl UMEKT
OLMHAaKOBYH CTPYKTYpY. [MybuHa apxnBoB COCTaBNSAET:

yacoBoro — 1560 3anucen;
CyTO4YHOro — 366 3anuncewn;
MecavHoro — 48 3anucen;
nponsBosibHoro — o 1000 3anucen.
B nepeyeHb apxmBMpyeMbIX NapamMeTpoB BXOAAT:

V+ — 06bem 3a MHTepBarn apxXmBUPOBaHUS, U3MEPEHHBIN MPU MPSMOM
HanpaBneHun noToka, m>;

V- — 06beM 3a HTepBan apxuBMpOBaHUS, U3MEPEHHBIN NPy 0BpaTHOM
HanpasneHun noToka, m>;
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- Qcp - cpegHee 3HadYeHMe pacxoda 3a WHTepBasn apXMBUPOBAHUS,
n/MuH;

- Tcc — BpeMsi OTCYTCTBUS CBSA3W C Npubopom;
- THep — BpeMs NPOCTOS.

Takke B kKaxgown 3anucun dukcupyetcs 16-paspsigHbin undpoBom
KOO, HewTaTHbIX CUTyauui 1 oTKa3oB B paboTe pacxogomepa u BblYUC-
NUTEens, BO3HUKLLIMX B TeYeHMe WHTepBara apxmBumpoBaHus. Bo Bcex
apxvmBax B oTgenbHOM cTtonbue cumBOonoM «1» dukeupyetca doakT
nponagaHns nuTaHua npubopa B Te4eHNe UHTepBana apxMBMpOBaHUS.

MHaovkauus 3HayveHumn apxmsmpyemMbixX napamMeTpoB conpoBoXaa-
eTcsa gaTon n BpeMeHeM COXpaHEHUA apXI/IBHOIZ 3arincu.

[ns kaxgoro apxuBa npegycMoTpeHa npouenypa noucka tpebye-
MOW apXMBHOM 3anunucu.

1.5.5.3. HewTaTHble cuTyaumm, owmMbKN N OTKasbl, BO3HMKAOLLME B npoLecce
paboTbl pacxogomepa, (uKCupytoTcs B XypHane owmnbok. XKypHan
MoXeT cogepxatb Ao 1000 3anucen.
B >xypHane owmnbok ukeupytoTcs:
- HOMep 3anucu;
- HAaMMEHOBaHWe HewTaTHOM cuTyauumn (owmndbkK, oTkasa);

- faTta 1 BpeMsi YCTaHOBMNEHUSI N CHATUSI HELUTATHON cUTyaumm (owmnbku,
oTKasa).

1.5.5.4. ®akT mogmdmKkaumm 3Ha4eHNn YCTaHOBOYHbIX MapamMeTpoB (hukcupyeT-
CSl B XXypHane nonb3oBaTens, KoTopbln MoxeT cogepxatb Ao 1000 3a-
nucewn.

B xypHane dukcupyetcs:
- HOMEp 3anucu;
- fata v Bpems npoussegeHHoONn moaudukaumm;
- HAaMMeHOBaHWe MoaMdULMPYEMOro napameTpa;
- 3Ha4YeHne napameTpa 4o moandmkauuu;
- 3Ha4YeHWe napameTpa nocne Mmogudukalmn.

1.5.5.5. IameHeHne pexunma npubopa UKCUPYyEeTCHa B XypHane pexumoB, KO-
TOpbIN MOXeT cogepxaTb 4o 500 3anucen.

B XypHane cukcupyercs:
- HOMep 3anucu;
- HaMMEeHOBaHMe TEKYLLIEro pexmma;
- JaTa 1 BpeMs yCTaHOBIIEHUS peXMMa.
1.5.6. KoHCcTpyKUMA

1.5.6.1. NpoToyHaa yacTb pacxogomepa, B 3aBUCUMOCTU OT BMAA NpUcoemHe-
HUA K Tpy6onpoBoay, BbINONMHAETCH B pa3HbIX KOHCTPYKTUBAX:

- noa npucoeanHeHne tuna «caHasuy» (DN10-DN150), korga MIMP ¢
NMOMOLLbIO LUMUITEK 3aXXMMaeTcss Mexay AByMs donaHuamu, npuBapeH-
HbIMM K KOHUam TpybonpoBoga B MeCTe BpE3KM pacxogomepa
(pnc.A1);
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1.5.6.2.

1.5.6.3.

dnaHyoBaHHon (DN20-DN300), korga dpnanupbl IMIP kpenartca 6onTa-
MW K OTBETHbIM doriaHuam Tpybonposoaa (puc.A.2, A.3).

BHYTpeHHSAS1 MOBEPXHOCTb MPOTOYHOM YacTu B 3aBUCUMOCTU OT
HasHayeHusi pacxogomepa yTepyeTcs PTOPONNIacTomM MMM nonuype-
TaHOM.

Ha Ttopuesble nosepxHoctu [P ¢ ¢yTeposkon gToponnactom
ANa npefoxpaHeHus ee B Mpouecce MOHTaxa M aKcnnyaTaumm ycra-
HaBMMBAIOTCA 3alUUTHbIE KoMbLa. [JnameTpbl 3alUMTHBIX KOnew, Npyu 1Uc-
nonb3oBaHun draHues no NOCT 33259 ucnonHenus F obecnevnsatoT
COOCHOCTb BHYTpeHHero kaHana NP n oTeeTHbIX (hbnaHues.

Kpome TOro, Hanuuue y 3awuTHbIX konew, donaHuoBaHHbix MNP 3a-
3emnsowero nenectka obecnevmBaeT 3NeKTPUYECKUIA KOHTaKT pacxo-
AOMEPOB C M3MEPSAEMON XUOKOCTbIO NPU UX MOHTaXe B MNSacTUKOBbIE
(MeTannonnacTukoBble) TpybonpoBoab!.

Brnok namepeHus pacxogomepa coaepXxuT nnatbl Moaynen obpaboTku
U KommyTaumu. Moaynu pasmellaroTca HEenocpenCTBEHHO B Kopryce
BU n coepuHsaoTca mexay cobon yepes pasbeM. Kopnyc B Bbinon-
HseTcs M3 meTanna. Kpbiwka coeguHseTca ¢ KOpnycoM Mpu MOMOLLN
HWXHEN NOBOPOTHOW NETNN U CKPEnnAeTca C HUM BUHTaMM.

Koxyx INMNP »n nonaa ctonka, Ha kotopon kpenntcsa bW, BbinonHe-
Hbl U3 MeTanna. BoamoxeH passopoT BW Bokpyr ocun ctomkm Ha 90°,
180° unn 270° no 3akasy npu BbiNycke N3 Npon3BOACTBA.

Beoa kabens nNuUTaHUs U CurHanbHbIX kabenen ocyllecTBnseTcs
yepes gBa MeTannmnyeckunx kabenbHbIX BBOAA C YCTAHOBOYHOM pe3bbon
M16x1,5.

Knemmol 3awmnTHOro 3a3eMneHus pacxogomMepa CryXWUT BUHT Ha
OocHoBaHuUM BU, k kKOTOpoMy KpensiTcs anekTpuyeckme NPOBOAHMKN ANs
coeanHeHusi ¢ OTBETHbIMU chrnaHuamu TpybonpoBoza.

Bnok BbluMcnuTenss pacxogomepa COCTOUT U3 TpexX NUTbIX U3 antoMu-
HMEeBOro cnriaBa Yyacten (Moaynen): nMueBon Yactn — 6y1ioka BTOPUYHO-
ro npeobpasosatenda (Bl1) n knaeBmatypbl, cpegHen 4actm — Gnoka
BCTPOEHHOro UcToyHmka nutaums (BUMM) n ocHoBaHusa — 6rnoka KoMmy-
Tauum (puc.A.6).

brnok Bl n knaBmnatypbl coaepXxuT Moaynb BTOPUYHOro npeobpa-
3oBaTens. Ha nepegHen naHenu kopnyca 6roka HaxogAaTcsa XUOKOKpU-
cTannumyecknn nHamkatop u knaesuatypa. KKW obecneunBaeT BbIBO4
YyeTblpex CTPOK andaBnUTHO-LUNGPOBON NHGopMaumnn npu 20 cnmeonax
B CTPOKe.

Ha moayne BTOpu4yHOro npeobpasoBaTtensi AOMNOMHUTENBHO ycTa-
HOBIEHbI:

a) mMoaynb BHyTpeHHero uHtepdenica RS-485 ons cBAsm ¢ pacxogome-

pom;

6) KOMBMHMPOBAHHbBIV MOAY b, COAEPKALLNIA:

- nocnepgoBaTenbHbI HTEpdenc RS-232;

- nocnepgoBaTenbHbI MHTEpdenc RS-485;
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- YHMBepcarnbHbIn BbixoA 0O;
- KOHTaKTHble napbl J3 n J4 onga 3agaHus pexxmma KOMMsieKkca;

- KOHTaKTHble napbl J1 1 J2 ona 3agaHuna pexuma paboTbl OKOHEYHOIO
Kackaga yHuBepcarnbHoro Bbixoaa 0;

- pa3bembl A4 NOAKIMKYEeHUA kabenen cBs3nM C BHELLHUMU yCTpOﬁCTBa-
MW.

1.5.6.4. [ina yctaHOBKM MO 3aka3y OAHOrO WNM [ABYX CEPBUCHLIX MoAOynewn
BHELLHMX CBA3EN Ha nraTte BblMUCIUTENSA MMEKTCHA ABa criota (pasb-
ema): Ne1 n Ne2.

ﬂ,OI’IOJ’IHI/ITeJ'IbeIe moayinn MMEerT KOMMYTAaUWMOHHbIE 3JIEMEHTDI:
pa3bemMbl AnA noaKIn4YeHns kabenen cBs3nM C BHELLHUMM yCTpOIZCTBa-
MH, a TakKKe KOHTaKTHble Mapbl OANA YCTaHOBKU peXnma pa6OTbI OKO-
HEYHbIX KaCKkaaoB yHUBePCallbHbIX BbIXOOO0B.

1.5.6.5. Bo3mMOXHble KOMOVMHALMM YCTaHOBKM CEPBUCHBIX MOAYren BHELUHUX CBS-
3eil U HyMepauusi BbIXOAOB B 3aBUCHMOCTU OT pasdbema (crnoTta) yCcTaHOoB-
KW MoAyrnen npuBedeHbl B Tabn.7. 3Ha4koM «x» 0B03HaYeHbl YCTaHOB-
NeHHble Moayn (KOMOMHMPOBaHHLIN MOAYIb YCTaHOBMEH BCeraa).

Tabnuua 7
Ne Ne Bo3mo)Hble KoMOuHaumMn

HanmeHoBaHne moayns .

crnorta |Bbixoga Moaynewn
KoMbuHMpoBaHHbI MOLY b - 0 x | x| x| x| x| x| x
Mogaynb 1 1.4 X | x| = | x| =1-=-1=
YHUBEpPCanbHbIX BbIXO40B 2 5.8 | - | x| x| =-|—-1]-|-=-
Mogayrb TOKOBOro BbIxoaa 1 1 - | - X - X X -
Mogynb Ethernet 2 2 - | - -] x| x| =-1x

1.5.6.6. bnok BWUI1 coBmecTtHO ¢ 6nokom BIT n knaeBuatypbl, coeguHsieMble
ANEKTPUYECKN MHOTOXKUITbHBIM LUNENGOM U KOHCTPYKTUBHO BUHTaMM CO
CTOpOHblI 6noka BWI1, cocTtaBnaiT cyb6nok Bblumcnutensa (cm.
puc.A.7).

[ocTyn K KOMMYTaUMOHHbIM 3fIEMEHTAM CEPBUCHbLIX MOAynen Ans
NOAKMYeHNs Kabenen CBs3N OCyLLeCTBNSAETCS C 0OpaTHOM CTOPOHbI
cybbnoka Bbluncnutens. O603Ha4YeHUsT KOMMYTaLMOHHbBIX 3NIEMEHTOB
Ha cyb66noke BblMMCIIUTENSA NpUBeAEHbI Ha puc.A.9.

B cBoto oyepenb cyb6MoOK BblMUCANTENSA COEANHAETCA BUHTAMU CO
CTOPOHbI NMLEBOWN NaHenun ¢ 6nokom KoMMmyTaummn, obpasys cobcTBeH-
HO BbluMcnMTEnb. Ha 3agHen cTeHke 6noka KoMMyTauun yCTaHOBIIEHbI
KpoHwTenHbl nog DIN-penky, obecneunBaroime KpenneHme BbIYUCIIN-
Tensa Ha obbekTe akcnnyaTaumm (puc.A.6).

Ha HwxHel nnockoctu koprnyca 6noka KOMMyTaLUM pacrnonoXeHbl
repmMoBBOAbl NOA MeTannopykasa Ans BBoaa kabens nutaHus u kabe-
newn cBA3W, NOAKITYaEeMbIX K BbIMUCTUTENIO.

3azeMnAwLWnA NPOBOAHUK NOAKIIOYAETCSA K KNeMMe 3a3eMreHus,
pacnonoxeHHou Ha Topue 6noka BAT.
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1.6. MapKMpOBKa n nnOMGMpOBaHMe
1.6.1. Ha nepegHen naHenu 6Grnoka nMamepeHnsa pacxogomMepa ykasblBaloTCH
(pnc.3):

- HanmeHoBaHune n o6o3HaveHne npnbopa;
- TOBApHbIN 3HaK 1 NOroTnn oMpmMbl-U3roTOBUTENS;
- 3HaK YyTBEPXXOEHNS TUNa CpeacTBa U3MepeHus;
- BUJ UCMNOJSTHEHUS;
- TMnopasmep OMP;
- HanNpshkeHne NUTaHus pacxogomepa;
- MakcumarnbHOe AasrieHue B TpybonpoBoje;
- MakcumaribHas TemnepaTypa M3MepsieMomn XUaKoCTu;
- cTeneHb 3aWmTbl pacxogomepa.

HavMeHoBaHue npubopa 0603Ha4eHne npubopa
( \ // N\
~ o S D 3HaK yTBEpPXXAEeHUS
/ | _—Tuna cpeacTtaa
~ | n3mepeHus
[BENET DM
OCHOBHbIE =
XapaKkTepucTukn PACXOOOMEP-CYETYUK QNEKTPOMATHUTHbLIN
pacxogomepa
NMPEAYNPEXXAEHME -
OTKPBIBATb, OTKITIOUMB OT CETM!
HanpsixeHue nutanus........ 24B; 0,2A
MakcumanbHoe faBneHue. ....2,5 MMa
. TeMnepaTypa KUBKOCTU. .....cereesserssesssrsssessrasns 150 °C
TOBapPHbIN 3HaK CTeneHb 3aWuThbl IP 65
UpMbI-U3roToBUTENS ® norotun
\ /
-] B
Q@ EEAET —
\& _J,
[ 9KCMEPT-911MU ] Ay 40
\\§ J
BWUA UCMOJSTHEHUSA Tunopasmep AMP

Puc.3. Bug mapkupoBku 6510Kka MamepeHusi pacxogomepa.
Ha Topue kopnyca BV mapkumpoBaH repmoBBoa kabensi nutaHus
=24 B.

1.6.2. Ha nepegHen naHenu BbIMUCNUTENS pacxogoMepa yKasbiBalTCH
(pnc.4):

- HauMeHoBaHue 1 0603HaveHne npmbopa;

- TOBapHbI 3HAK 1 NOroTnn UPMbI-M3roTOBUTENS;
- 3HaK YyTBEPXXOEHNSA TUNa CpeacTBa U3MepeHus;

- BUA UCMNOJSTHEHUS;

- HaNpsHKeHWe NUTaHUS BblYUCNTENS;

- 3aBO/CKOV HOMEP pacxoaoMepa.
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HanmeHoBaHue npubopa 0603Ha4eHne npubopa
/

( - Y\ 3HaK yTBepXaeHusi
| | {—Tvna cpeactea
M namepeHus

BbIYUCIUTENb

o
4
TOBAPHBIIA 3HaK @]

PMPMBbI -U3rOTOBUTENS ® noroTvn

\\\ @ in | =
\< [BEAET
| okEMEPT-9TIMM =248 || 5 Na0000001

. /

Og®
©]0)0

G8IS

BUA UCNOJTHEHNA HanpsaXeHne nntTaHna 3aBofCcKomn HOMeEp

Puc.4. Bug mapknpoBKu BbIYUCIUTENA pacxogomepa.

1.6.3. lNocne noBepku pacxogomepa niomMonpytoTcs:

- KOHTaKTHble Napbl paspelleHns Moandukaumm KannmbpoBOYHbIX Napa-
MEeTPOB Ha nnate moaynst kKommyTauum B 1 Ha cy6bnoke BbluMCnUTE-
ns;

- OAVH 13 BUHTOB, CKPENNSOLLMIA cyOONOK BblYMCIINTENS.

1.6.4. lMocne MoHTaXa M NPOBEPKN (PYHKLMOHMPOBAHUSA pacxogomMepa Ha
obbekTe OOMKHbI ObITb ONSTIOMOUPOBAHbLI KOHTAKTHbIE Mapbl paspeLle-
HUS MoauduKauun yHKLMOHAaNbHbLIX NapaMeTpoB Ha nrate Moayns
KommyTaumm bW n Ha cyb6noke BbluncnTens.

Kpome TOro, onsa 3awutbl OT HECAHKLUMOHMPOBAHHOIO AOCTYNa Npu
aKkcnnyaTaumm MoryT ObiTb onnomMbupoBaHbl kopryca 6noka namepeHus
N BbIYMCINTENS pacxogomepa.
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2. NICNOJNIb3OBAHUE MO HA3HAYEHUIO

21. 3KCI1]1yaTaL|I/IOHHbIe orpaHnyeHus

2.1.1.

2.1.2.

2.1.3.

JKcnnyaTaums pacxogomepa [OOShKHa MpouM3BOAUTLCA B YCINOBUAX
BHELUHUX BO34ENCTBYHOLLMX DaKTOPOB, He NMpeBbiaLLmMx JONYCTUMbIX
3Ha4YeHun, OroBOPEHHbIX B 1.1.2.8.

Pacxogomep MOXeT ycTaHaBnuBaTbCA B BEPTUKASIbHOM, rOPU30OHTasb-
HOM UM HaKMoHHOM TpybonpoBoae. Hanuune rpa3eBUKOB UNn crneum-
anbHbIX (OUNLTPOB He 06s13aTeNbHO.

ToyHaa n HagexHasa pabota pacxogomepa obecneymBaeTcsa Npu Bbl-
nosiHeHnn B mecte yctaHoBku IMNIMP cnegyowmnx ycrnosum:

- OTCYTCTBYET CKOMJIEHNne Bo3ayxa,

- JaBJieHne XNOKOCTU UCKIYaeT rasoo6pasoBaHme B pr6OI'IpOBOL|,e;

- Ha Bxoge n Bbixoge MNP umetoTcs NpsiIMONIMHENHbIE yYacTkn Tpy6o-

nposoga cootseTcTByowen anuHel ¢ DN, paBHbim DN T1MP. Ha atux
yvyacTkax He OOIKHO OblTb HMKaKUX YCTPOMCTB UMM ANIEMEHTOB, BblI3bl-
BaKOLLNX USMEHEHME CTPYKTYPbl NOTOKA XUAKOCTU;

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

2.1.4.

Mepa 3anoJiHeH XNOKOCTbIO,

HanNpPsKEHHOCTb BHELUHEro MarHMTHOro MO NPOMbILLIIEHHON YacToThl
He npeBbiwaeT 400 A/m.

BHUMAHME! 3anpewaetcsa Ha Bcex atanax pabotel ¢ OMP ka-
caTbCsl pykamMu 9NeKTpoAoB, HaxOoASALWMXCA BO BHYTPEHHEM KaHane
Mnp.

PekomeHgauumn no Bblbopy MecTa yCTaHOBKM U NpaBuiia MOHTaxa
(oemoHTaxa) pacxogomepa, onvcaHme Habopa anemMeHTOB apmaTypbl,
a Takke KomnnekTa npucoeanHutTenoHon apmatypbl «B3JIET KMNA» uns-
NnoXeHbl B [AOKYMeHTe «PacxoqoMep-CHETUYMK ONeKTPOMarHUTHbIN
«B3JIET OM». UcnonHenus SKCIMEPT-9xxMx. VIHCTpyKUus No MOHTa-
Xy». LWUKCO.407112.000 NM.

BHUMAHMUE! He donyckaemcs c [P, gpymepoeaHHO20 ¢hmo-
pornnacmomM u 6e3 3awumHbiX KoJsley, CHUMamb CMSDKHYHO
wnunbKy (6oim) u NpwkumMHble nnacmuHbl Ha epemsi 6onee 10
MUH.

Tun 1 cocTaB KOHTPONMMPYEMOW XUAKOCTU (HanmuumMe U KOHLUEHTpauus
B3BeCEWN, MOCTOPOHHMX XUAKOCTEN U T.MN.), PEXUM paboTbl U COCTOSIHME
TpybonpoBoAa He AOMKHbI NPUBOAUTL K MOSIBNIEHWIO OTNOXEHWI, BIKX-
AOWMX Ha paboToCNOCOBHOCTL M METPOSIorMYeckne XapakTepucTuKu
pacxogomepa.

HAns obecneyeHusi pabomocnocobHocmu pacxodomMepa 8 cu-
cmemax, Ucnonb3yrWwux Mo Kakum-iubo npuyYyuHam Y20JibHbie
¢unbmpbi, He06x00uMO cr1edumb 3a UX UCTPAa8HOCMbIO.
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2.1.5.

2.1.6.

2.1.7.

HeobxoaumocTb 3awimMTHOro 3asemnieHus npubopa onpegensieTcs B
cooTBeTcTBMM C TpeboBaHusamu rnaebl 1.7 «[lpaBun yctponcTea
3I1IEKTPOYCTAaHOBOK» B 3aBUCUMOCTWU OT HanpsXXeHUs1 NUTaHUA U yCrio-
BUW pasmMeLLeHmns npunodopa.

MonHunesawmTta obbekTa pasmelleHns npubopa, BbINOSIHEHHAA B CO-
oTBeTCTBUN C «VHCTpyKUMEN NO YCTPOWUCTBY MOJSTHME3ALNUTbl 34aHUN,
COOPYXXEHUN W MNPOMbILWSIEHHBIX KOMMYyHuMKauun» CO153-34.21.122-
2003 (ytBepxaeHHon [lpukazom MuHaHepro Poccum Ne280 ot
30.06.2003), npegoxpaHaeT npmbop OT Bbixoda M3 CTPOS NpWU Hann4nm
MOJSTHMEBbIX Pa3psSa0B.

TDGGOBaHMﬂ K yCnoBudamM 3aKcnyatauum u Bbl60py MeCTa MOHTaxa,
npmBegeHHbIe B HacToswemn SKCI'IJ'IyaTaLI,I/IOHHOI;I OOKyMeHTauun, y4u-
TbiBalOT Hanbonee TUNNYHbIE BHELUHWE (*)aKTOpr, BrnAwoLLnEe Ha pa60-
Ty pacxogomepa.

Ha o6bekTe akcnnyaTtaumMm MOryT CyLLIEeCTBOBaTb UM BO3HUKHYTb B
npouecce ero aKcnnyatauuMu BHellHWe akTopbl, He noadatoLlmecs
npensapuTenbHOMY MPOrHO3Y, OLlEHKe UMK NPOoBepKe M KOTopble Mpo-
N3BOANUTENb HE MO YYeCTb Npu paspaboTke.

B cnyyae nposiBneHnst nogobHbIx hakTopoB crieayeT YCTPaHUTb MX
NN HaWTU MHOE MECTO 3KCMnyaTauuu, rae AaHHble hakTopbl OTCYT-
CTBYIOT UIN HE OKa3bIBalOT BNUSHUSA Ha paboTy usgenus.

2.2. BbiGop TMnopa3smepa pacxopgomepa

2.2.1.

2.2.2.

2.2.3.

Bbibop TMnopasmepa pacxogomepa onpeaensieTcs AnanasoHoM pac-
xonoB B TpybonpoBoae, rae 6yaet ycraHasnusaTbesa MNMP. Ecnun gua-
nasoH pacxodoB ANsi AaHHOro TpybonpoBoda yknaabiBaeTcs B guvana-
30H pacxo4oB HeCKomNbKuX TunopasmepoB OMP, To onpeaensaTb Hyx-
HbIN TUNOPa3Mep PEKOMEHAYETCs Ucxoas M3 3agaHHoOro npenenbHoro
3HayeHus NoTepb Hanopa.

Ecnn 3HayeHne DN BbiGpaHHOro tunopasmepa OMP meHblle 3Hade-
Hus DN TpybonpoBoaa, Kyaa npegnonaraetca ycraHasnueath [1I1P, To
ANA MOHTaxa B TpybonpoBo4 WCMOMb3ylTCA NepexofHble KOHyca

(koHdpysop 1 andbdysop).
OnpegenuTb rmapaBnmMyeckme NoTepu Hanopa B cMCTEME <KOHAY30p —

MNP — anddysop>, NpMBEOEHHOW Ha PUC.5, MOXHO MO HUXenpuee-
JEeHHOW MeToauKe.

2.2.3.1. AicxogHble gaHHble oNa onpeaenenus noTepb Hanopa:

- 06BbEMHbIN Pacxof KMOKOCTU B AaHHOM TpyGonposoge -Q  [M3M];
- DN nogogsawero Tpybonposoaa -D1  [mm];
- DN P -D2  [mwMm];
- DN oTtBOgsiLero TpybonpoBoaa -D3  [mm];
- YroJs1 KOHYCHOCTU KOHpy30pa -ou  [rpag];
- Yrosi KOHycHocTu andpdpysopa -asz [rpag);
- AnHa NPAMONIMHENHOro y4acTka -1 [MMm].
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3-TrP;
4 — Qugpgpy3sop.

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

2.2.3.2. CornacHO W3BECTHOMY MPUHUMMNY Cynepno3vuum CyMmapHble noTepu
Hanopa h, B cucteme <koHdy3sop — MNP — anddysop> cknagbiBatoTcs
N3 MECTHbIX NOTepb Hanopa B KoHdy3ope h,q, NpAMONNMHENHOM y4acT-
ke (anuHon 1) hyz, n andpdpysope hys.
lMoTepn Hanopa B KOHy30pe onpenensaTca no rpadpuky puc.6a,
roe vV, — CKOpOCTb MOTOKa XUAKOCTU B MPAMOSIMHENHOM y4acTke. [pa-
MK 3aBUCMMOCTUM MOTEPbL HAMopa OT CKOPOCTU NOTOKa paccynTaH asis
yrrna KOHYCHOCTW KoHdy3opa a1 = 20 °. [Ina onpefeneHnss CKOpocTu
noToKa >XMAKOCTU MO 3Ha4YeHuto obbeMHoro pacxoga Q MOXHO BOC-
nonb3oBaTbCs rpadukom puc.7 nnu opmynon:

Q(M3/q) 10°.

/ =
V() 0,9-7t- Dy?(vmm)

MoTepn Hanopa B NPSMONMHEMHOM Yy4acTKe onpeaenatTca Mo
rpadouky puc.66. Mpadumk 3aBUCMMOCTM MOTEPb Hamnopa OT CKOPOCTU
NoTOKa paccyvTaH AMfs OTHOLEHWI AIMHbI NPSMOSIMHENHOrO yyacTka K
anameTtpy 15; 20; 25 n 30.

MoTepwn Hanopa B anddysope onpenenatoTca No rpadouky puc.6s.
‘padmk 3aBMCUMOCTM NOTEPb Hanopa OT CKOPOCTM MOTOKa paccyuTaH
AN yrna KoHycHocTu andadysopa oz = 20° n oTHoWeHMn HanbonbLuero
AnameTtpa guddysopa K HanmeHbLemy 2,0; 2,5; 3,5 n 4,0.

MPUMEYAHUE. TlporpammHoe obecnedeHne aAns npoBeAeHUs
YTOYHEHHOro pacyeTta noTepb Harnopa B cucteme <koHdyysop — MNP —
Andy3op> NOCTaBnseTCs No 3akasy.
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a)

h,.1, M BOA.CT.

0,4
0,35 -
0,3 1
0,25 -
0,2 1
0,15 A
0,1 1
0,05 A : ! : : . . : :
0 . : . . . . . T .
2 3 4 5 6 7 8 9 10 11 12 V,, mlc
0)
h,0, M BOA.CT. I/D,
12
10 A 30
25
8 - 20
6 4 15
4 -
2 -
0 -
1 12 v,, mic
B)
h,;3, M BOA.CT.
3 - ; : : X X X " T j D3/D2
D5 et ] 40
3,5
2 1 1 2,5
151 2,0

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

Puc.6. Npacdmku 3aBucumocten notepb Hanopa B KoHdy3ope (a), npsimo-
NnuHenHoM yyacTke (6) u auddysope (B).
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Puc.7. Mpadmk 3aBMCMMOCTM pacxoda XUAKOCTU OT CKOPOCTU NOToKa Ans
pa3nuyHbIX 3Ha4YeHuu DN.
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2.3. NoaroroBKa K padoTe

2.3.1. Mepbl 6e30nacHOCTM

2.3.1.1. K paboTte ¢ pacxoqomMepoM AonyckaeTcsi nepcoHan, U3yuYmBLUWIA SKC-
nryaTauuoHHYI0 OKYMEHTaUMIO Ha u3genue.

2.3.1.2. MNpn nogrotoBke M3genusi K UCNONb30BaHUIO U B NpoLiecce aKkcnnyaTa-
UMM JormkHbl cobnogaTtbea «[paBuna TEXHUYECKOM 3KchiyaTauuu
3NEeKTpoyCcTaHOBOK noTpebutenen» n «MexoTpacnesble npasuna no
oxpaHe Tpyaa ([MpaBuna 6e3onacHOCTWN) MNpU 3KchnyaTaunum dNeKTpo-
YCTaHOBOK.

2.3.1.3. Npwu npoBeaeHun paboT ¢ pacxodoMepoM onacHbIMKU chakTopamu ans
YyernoBeka SIBNSTCS:

- HanpsbkeHne NepeMeHHOoro Toka (C AeNCTBYOLWNM 3HavYeHnem o 264 B
yactoTtomn 50 Iy);

- jaeneHne B Tpybonposoge (4o 2,5 Mlla);
- Temnepartypa paboyen xumakoctun (go 150 °C);

- Apyrue ¢aktopbl, CBA3aHHbIE C Npodunem n cneundukon obwvekTa, rae
NPOV3BOAUTCH MOHTaX.

2.3.1.4. 3anpewaetca MCNonb3oBaTb pacxogoMepbl Npu faBreHun B Tpybo-
nposoae 6onee 2,5 Mla.

2.3.1.5. B npouecce paboT no MOHTaxy, NyCKOHanagke unn peMoHTY pacxono-
Mepa 3anpeLlaeTcs:

NpPOM3BOANTb MOOKIIOYEHUS K pacxoqoMepy, NepeKnoYeHns pPexxmMMoB
UNKN 3aMeHYy 3NeKTPOPaaNO3IEMEHTOB NPU BKMOYEHHOM MUTAHWUN;

AEeMOHTaXx pacxogomepa us TpybonpoBoaa 40 NOMHOIO CHATUS AaBne-
HWUS1 Ha yyacTke TpybonpoBoaa, rae Npou3BoasaTCs paboThbl;

NCNONb30BaTb ANEKTPONPUOOPLI U 3NEKTPOUHCTPYMEHTbI 6e3 noakIto-
YEeHUs NX KOPMYCOB K MarncTpanu 3awmuTHOro 3a3emseHus, a Takke mc-
nonb30BaTb NepeyYncrnieHHble YCTPOMNCTBA B HEMCNPABHOM COCTOSIHUM.

2.3.2. lNpwn BBOAE B akcnnyatauuto IMP gomkHO 6biTb NPOBEPEHO:

- COOTBETCTBME HanpaBleHUsi CTPENKM Ha Koprnyce pacxodomepa
HanpaBreHuo NoToKa XMAKOCTU B TPYGONpOBOAE;

- COOTBETCTBME ANUH MPSMOSNIMHENHBLIX YY4acTKOB Ha BXOAe W BbiXxoae
SMP;

- MPaABWUNBbHOCTb MOAKMYEHNST pacxogoMepa U B3anMMOLEWNCTBYIOLLETO
obopyaoBaHnsa B COOTBETCTBUN C BbIOPAHHON CXEMOM;

- NPaBUIbHOCTb 3aaHHbIX PEXMMOB paboTbl BbIXOAOB pacxodoMepa;

- COOTBETCTBME HaMPsPKEHUS NMUTaHUS 3a4aHHbIM TEXHUYECKUM XapakTe-
pUCTMKaM.
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2.3.3. Pacxo,u,omep npun nNepBoM BKITHOYMEHUN UITKA NOCIIEe OJINTEJSIbHOro nepe-
pbiBa B pa60Te roToB K 3KCMyaTtauunn nocne:

- MOSIHOro npekpalleHnss ANHaMUYeCKNX rmapaBrM4ecKknx npoLeccoB B
TpybonpoBoae, CBA3aHHbIX C UBMEHEHMEM CKOPOCTM U pacxoda XXUAKO-
CTU (NPW OMOPOXHEHUU UK 3arnoriHeHun TpybonpoBoaa, perynmpoBske
pacxoga v T.n.);

- 30-mMunHyTHOW NpombiBkM MNP noTokom xnakocTw;

- 30-MUHYTHOro Nporpesa pacxogomMmepa.

2.3.4. Nepen BBOOAOM B 3Kcnnyataumioo Heobxogmmo onnombupoBaTtb pacxo-
aomep 1 3agswxkn 6annaca (Npy ero Hanuyum).

35



3. TEXHWYECKOE OBCITYXUBAHUE

3.1. NMpoBepKa TeXHNYECKOro COCTOAHUA

3.1.1.

3.1.2.

3.1.3.

BBeaeHHbIN B JKCnyaTtaunko pacxogomMep pekoMmeHayeTcd noasepratb
nepnoanyeckomMy oCMOTPY C LeSIbo KOHTPOA!

paboToCnocoGHOCTU pacxoaoMepa;

CobnoAeHNsa YCNoBUIA SKCNyaTaumu;

HanUunsa HanNPSHKEHUS NUTAHUS;

OTCYTCTBUSA BHELUHUX MOBPEXAEHUIA COCTaBHbIX YacTel pacxogomepa;
HaAeXHOCTU SNEeKTPUYECKUX U MEXAHNYECKUX COeQUHEHIA.

nepI/IO,D,I/ILIHOCTb OCMOTpa 3aBUCUT OT yCﬂOBMIZ aKcnnyartauuun, HO
He AomKHa BbITb pexe oaHOro pasa B Ase Heaenu.

HecobnogeHune ycnosm7| JKcnnyartaunn pacxogomMmepa B COOTBET-
CTBUKN C pa3gesioMm 1.2.8 moxet npuBecCTUn K ero oTkasy uiu rnpesbllle-
HUIKO OONYyCTUMOIo YpOBHA NOrpeLHoOCTA I/I3M€p€HMI71.

BHelwHWe noBpexaeHust Takke MOryT MPUBECTU K MPEeBbILIEHUIO
AOMYCTUMOrO YPOBHSI MOrpPeLHoCTM un3aMepeHuin. [pu  nosiBneHuun
BHELUHUX NOBPEXAEHUIN N3aennust unu kabens NUTaHusl, CBA3N HeobXxo-
AVMO 00paTUTLCS B CEPBUCHbLIN LIEHTP UMW permoHansHoe npeacraBu-
TENbCTBO ANS OonpeaeneHnst BO3MOXHOCTM ero AanbHeunLwen akcnya-
Tayuu.

B npouecce akcnnyataumm pacxogoMepa He pexe OOHOro pasa B rof,
HeobXxoAMMO NMPOBOAUTL NPOMUNAKTUYECKUIA OCMOTP BHYTPEHHErO Ka-
Hana MNP Ha Hanunuue 3arpsisHEHUn /U oTNoXeHun. [JonyckaeTca
Hanu4ymne nerkoro HaneTa, KOTOPbIA JOIPKEH CHUMATBLCS C MOMOLLbLIO YK-
CTON MSATKON BETOLLW, CMOYEHHOW B BOAE.

Mpyn HanuuMn 3arpss3HEHNn /N OTNIOXEHWN Apyroro Buga nuoéo
MX CYLLECTBEHHOW TOMWMHbI HeobXxoauMO NPOU3BECTU OYUCTKY MNO-
BepxHocTu MNIMNP n oTnpaBnTb pacxogoMep Ha BHEOYEPEHYIO MOBEPKY.

OuUnCTKY OTIOXEHWUA B ITOM Cllyyae PeKOMeHAyeTcs MpoBOAUTb
cpasy e nocrie U3BneYeHnss pacxogomepa ns Tpy6onposoaa ¢ nomo-
Lblo BOAbI, YNCTOM BETOLIM U Heabpa3nBHbLIX MOIOLLMX CPeacTB.

3anpewaemcs npu o4yucmke omJioxeHuli npombieams [P
nod cmpyeu xudkocmu nu6bo noepyxams [P e xxudkocmb, 0axe
qacmu4Ho!

[Mpn oTnpaBKke pacxogoMepa Ha MOBEpKy WM B PEMOHT HeobXxoaMmo
nocne gemMoHTaxa OYUCTUTb BHYTPeHHUN kanan MNP oT oTnoxeHuw,
o6pas3oBaBLUMXCH B NpoLecce aKcnnyataumm, a Takke OoT OCTaTKOB pa-
bouen xmgkoctn. Ocmamku azpeccueHol XUOKocmu OOJIKHbI
6bImb Helimpasu308aHhbl.

Mpy MOHTaxe U OEeMOHTaxe pacxodoMepa HeobGXxoaMMO PyKoOBOA-
CTBOBAaTbCSA MHCTPYKLMEN MO MOHTaXy pacxogomMepa.
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OtnpaBka pacxogomepa aAns NpoBeaeHust NoBepku nmMbo peMoHTa
AOJPKHA MpoM3BOAMTLCA C nacnopTom pacxogomepa. B conposoaun-
TenbHbIX AOKYMEHTaxX HeobXxoauMO ykasbiBaTb MOYTOBbIE PEKBU3UTLI,
TenedoH n dakc oTnpaBuTenNs, a Takke cnocob n agpec obpaTHoM O-
CTaBKMW.

3.2. NMoBepka

Pacxogomep-cyeTunk anektpomMarHutHeln «B3JIET OM» npoxoant
NepBUYHYO NOBEPKY MpU BbiMyCKe M3 NPOM3BOACTBA U MOCNE PEMOHTA,
nepuognveckmne — B npoLecce aKkcnyaTaymu.

MexxnoBepoyHbIn UHTepBan — 4 roga.

MoBepka pacxogomepa NPoOU3BOAUTCA B COOTBETCTBMU C pasge-
nom 5 «MeTtoguka nosepkm» vacTtu |l HacTosLLero pykoBoacTea no akc-
nnyarayuu.
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4. YNNAKOBKA, XPAHEHUE U TPAHCITOPTUPOBAHUE

4.1. Pacxogomep «B3JIET 3M», yKOMMNNEKTOBaHHbLIN B COOTBETCTBUU C 3a-
SIBKOW, YyMakoBblBaeTCHA B MHAMBUMAyanbHyto Tapy kateropum KY-2 no
FOCT 23170 (kopobKy M3 rodpupoBaHHOIO KapToHa NMbo AepeBsHHbIN
Awmk). Tyaa xxe nomeLlaeTcs aKkcnnyaTauynoHHas 4OKyMeHTauums.

an/ICOG,D,I/IHI/ITeJ'IbHaFI apmMmartypa nocrtaBslideTCcd B oTAEeNbHON Tape
POCCbINbLIO NI B c6ope Ha OAuH U HECKOJ1bKO KOMIMJ1EKTOB.

4.2. XpaHeHne pacxogomMepa OOMKHO OCYLLECTBASATLCH B yNakoBKe U3roTo-
BUTENS B CyXOM OTansiMBaeMoM nomMeLLeHnn B COOTBETCTBUM C Tpebo-
BaHuaMu rpynnbl 1 no FOCT 15150. B nomelleHnn ans xpaHeHus He
AOMMKHO ObITb TOKONPOBOASLWEN MbifK, NApPOB KUCIOT U LUENoYen, a
TakKe rasoB, BbI3bIBaKOLLNX KOPPO3UIO N paspyLLaOLLNX N30ASLNIO.

Pacxooomep He Tpe6yeT cneunarnbHOro TexHM4ecKkoro OGCJ'Iy)KI/IBa-
HUA NpU XpaHeHUW.

4.3. Pacxogomepbl MOryT TPaHCNOPTMPOBATLCSA aBTOMOOUITbHBLIM, PEYHbIM,
XENe3HOAOPOXHbIM 1 aBMALNOHHbLIM TPAHCNOPTOM (KPpOMe HerepmeTu-
3MPOBaHHbIX OTCEKOB) NpWU coboaeHUN CneayrLmx yCrnoBui:

- TPaHCNOPTUPOBKA OCYLLECTBNAETCSA B 3aBOACKON Tape;

- OTCYTCTBYET NpPAMOE BO3AENCTBME BNaru;

- Temnepartypa He BbIXOaUT 3a npeaesnibl oT MuHyc 25 go 55 °C;

- BNAXHOCTb He npeBbiwaeT 95 % npun Temnepartype ao 35 °C;

- Bubpauusa B gnanasoHe ot 10 go 500 Ny ¢ amnnutygon go 0,35 mm nnm
yckopeHueM 1o 49 m/c?;

- yaapbl CO 3Ha4YeHMEM MUKOBOro yCKopeHusi Ao 98 m/c?;

- YNOXEHHbIE B TpaHCMNopTe U3genus 3akpenneHbl Bo n3bexaHue nage-
HUS N coydapeHun.
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NMPUNOXEHUE A. Bua coctaBHbIX YacTen pacxogomepa
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samEron
PACXO[IOMEP-CHETYNK SNEKTPOMATHUTHBIA
PEAYTIPEXXAEHME

n -
OTKPbIBATDL, OTKIIIOYMB OT CETM!

91
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%uuuw

D1*

L*

* - CNpaBOYHbLIN pasmep

1 — 6510k usmepeHusi; 2 — nepsuyHbIl npeobpasosamesb pacxoda; 3 — 3a-
wumHble Kosnbua; 4 — 2epmoesod kabesns ces3u; 5 — eepmoesod kaberns nu-
maHusi; 6 — anekmpu4deckue rnpoeodHUKU Onsi coeduHeHus1 Kopryca SMP ¢
mpy6onpoeodom; 7 — 351eKmpoodkbl.

Puc.A.1. Bua pacxogomepa obwenpombiwneHHoro ucnonHeHnsa KCMEPT-

912MO c 3alWMTHLIMU KONbLIAMM.

Tabnuua A.1. MaccorabaputHble XapaKTepUCTUKN PAaCXO4O0MEPOB UCMOSTHEHUN

QKCMNEPT-912MO, -911MW, -912MA TvnopasmepoB DN10...DN150

L*, MM
Macca,
DN, MM | d*, MM | D*, Mm | D1* mm c bes sawmTHbIX | s v | e Gorlee,
3alMTHEIMM  |KoneLl, dyTepoBka ar
KOInbUaMu noJyinypetaHom

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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d*

* - cnpaBO4HbLIN pa3mep

1 — 6510k usmepeHusi; 2 — nepsuyHbIl npeobpaszoeamesb pacxoda; 3 — 3a-
wumHsble Kosnbua,; 4 — eepmossod kabesns cesa3u; 5 — eepmoesod kaberns nu-
maHus; 6 — anekmpu4deckue rnpoe8odHUKU Onsi coeduHeHuUss kopryca OMP ¢
mpy6onpogodom; 7 — G0NofIHUMeEIbHbIU 3a3eMsuuUl anemMeHm; 8 — aeK-
mpookl.

Puc.A.2. Bug pacxopomepoB ucnonHeinm 3KCIMNEPT-922MO, -921MU, -922MA
TunopasmepoB DN20...DN150.

Tabnuua A.2. MaccorabapuTHble XapakTepuCTUKN pacxo[oMepoB UCMNOSHe-
Hun AKCMNEPT-922MO, -921MW, -922MA tunopasmepoB DN20...DN150

L*, MM
Macca,
DN, MM | d* MM | D*, MM | D1*, Mm c 0e3 3alUTHbIX H* MM N He Goree,
3aLUUTHbIMMN Kone, Kr
dyTepoBka
KonbLami NnonMypeTaHom
20 19 50 105 158 150 236 4 3,8
25 24 57 115 158 150 241 4 4,0
32 29 65 135 202 194 257 4 5,8
40 39 75 145 202 194 265 4 7,0
50 48 87 160 203 195 279 4 8,9
65 61 109 180 220 212 299 8 11,4
80 74 120 195 230 222 316 8 14,1
100 90 149 230 251 243 343 8 20,0
150 139 202 300 324 316 408 8 36,4
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D,*

* - cnpaBO4HbLIN pa3mep

1 — 6510k usMmepeHusi; 2 — nepsuyHbIl rpeobpasosamesb pacxoda; 3 — 3a-
wumHsble Kosnbua,; 4 — 2epmoesod kabesns cesa3u; 5 — eepmoeeod kaberns nu-
maHusi; 6 — anekmpu4deckue rnpoe8odHUKU Onsi coeduHeHuUs1 Kopryca SMP ¢
mpy6onpogodom; 7 — anekmpodsl; 8 — peiM-601m.

Puc.A.3. Bug pacxogomepoB ncnonHennmn 3KCIMNEPT-922MO, -921MWU,-922MA
TunopasmepoB DN200, DN300.

Tabnuua A.3. MaccorabapuTHble XapakTepuCcTUKMN pacxo[oMepoB UCMNOSHe-
Hun AKCMNEPT-922MO, -921MW, -922MA tnnopasmepos DN200, DN300

L*, MM
DN 6e3 3aLnTHBIX Macca,
" d*, Mm D*, MM |D1*, MM ¢ Korell, H*, Mm| N |He 6Gonee,
MM 3aLUMTHBIMM
dyTepoBka no- Kr
KonbLiaMm
NNypeTaHom

200 194 258 358 362 344 464 12 59,0
300 295 362 485 514 496 581 16 120,4
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BbIXOA-1
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PAB. = BLIXOA-2
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RS485

TOKOBBIA = -
NUTAHME BLIXOA
-24B+ +

Qﬂ]@

o

/

MU TAHUE — pasbem nodknoyveHus kabens numaHusi =24B;

J1 — KOHMakmHasi napa paspeweHusi mooughukayuu CepeUCHbIX na-
pamempos;

J2 — KOHMaKkmHas napa paspeweHuss Moougukayuu Karaubpo8oYHbIX
napamempos;

SK2 — nepeknwo4Yamernb ycmaHOBKU pexuma pabombl OKOHEYHO20
Kackala yHusepcalsibHo20 8bixo0a Ne1;

SK3 — nepeknwo4Yamernb ycmaHOBKU pexuma pabombl OKOHEYHO20
Kackala yHusepcasibHo20 8bixo0a Ne2;

XT1 — koHmakmHas korio0ka uHmepgetica RS-485;

XT2 — KoHmakmHasi Kosio0ka yHugepcasibHo20 8bixo0a Ne1;

XT3 — KoHmakmHasi Kofio0ka yHugepcasibHo20 8bixo0a Ne2;

XT4 — koHmakmHasi Korilo0ka 8xo0a yrpasrieHusl.

J

Puc.A.4. Bug mogynsa kommMmyTaumm 6510Kka MsamepeHus pacxogomepa.
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A) YCUNEHHOE NCNOSTHEHNE

Puc.A.5. Bug MNP ¢ 3aWwyTHbIMK KOSbLaMU pa3HbiX UCNOJTHEHUMN.

3alnTHbIE KonbLa OTOOMHOro ucnonHeHus (puc.A.5B) moryT ycra-
HaBnmBaTbcs B OMP, ncnonb3yembix Anst UBMEPEHUA pacxoda CUbHO
abpasmBHbIX XUOKOCTEN, yCUNEHHOro ncnonHexms (puc.A.540) — 8 SMP

anda n3aMmepeHuna pacxoga CUIibHO arpeCCuBHbIX XUOKOCTEMN.

3awmTHble KOMbLA pasHbIX MCMOMHEHUA MOTYT Takke cHabxaTbcs
AONOJSTHUTENbHBIM 3a3eMnsaWwmnM  anemeHTom (puc.A.2) ana obecne-
YEeHUs1 SNEKTPUYECKOro KOHTAKTa B pacxogomMepax, MOHTUPYEMbIX B

nnacTukoBble (MeTanmonnacTukoBble) TpybonpoBoab!.
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125*

163,4*

|
]

a) Bug cnepegm

98*
75*

-

0) BUA CHU3Y
* - CNpaBO4HbIN pasmep

1 — uHOukamop; 2 — Knasuamypa; 3 — Knemma 3a3emneHus; 4 — MoOyrib 8bl-
yucnumerns; 5 — modyne BUI; 6 — MoHmaxHbIil MoOyrnb;, 7T — memarnu4ye-
CKue 2epmoeg8o0bI 1od npucoeduHeHue Mmemarnopykagos kabesneul numaHus
u cessu; 8 — KpoHwmMmeUH 0 ycmaHoeku Ha DIN-pelky; 9 — cy66110K ebiquc-
numens.

Puc.A.6. Bug Bbluucnutens pacxogomepa.
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A — OKHO 01151 pasmMeuweHuUsi KOMMYMmaUyuUuOHHbIX 311IeMEeHMOo8 KOMBUHUPO8aHHO-
20 Mooy «RS-232 | RS-485 / yHusepcaribHbil 8b1x00 0»;

61, B1 — okHa 018 pasMmeweHUsi KOMMymaUuuOHHbIX 3/1EMEHMO8 CeP8UCHO20
MOOQyrisi, ycmaHOB/IEHHO20 8 criom 1;

62, B2 — okHa 08 pa3MmeweHUsi KOMMymaUuuOHHbIX 3/1EMEHMO8 CeP8UCHO20
MOOQyrisi, ycmaHOB/IEHHOZ0 8 C/iom 2;

I — OKHO Ona pa3meuweHUsi KOMMYMaUyUOHHbIX 371eMEeHMO08 MOOYIsl 8HYMPEH-
Heeo uHmepgetica RS-485 05 ¢ea3u ¢ pacxoOomepom;

1 — KOHMaKmHble napbl O yCMaHOB8KU pexxuma pabomsl yHUSepCallbHbIX 8bl-
xodos 5-8;

2 — KOHMakmHble napbl! 07151 ycmaHo8KU pexuma pabomsl yHuUsepcasibHbIX 8bl-
xodos 1-4;

3 — pa3bem 8biIx0OHO20 UHMepgelica RS-485;
4 — KOHMaKkmHbie napbi J3, J4 O yCmaHOBKU PEXUMO8 8bI4UCITUMETS,
5 — pasbem yHusepcasibHo20 8bixoda 0;

6 — KOHmakmHbie napbi J2, J1 dns ycmaHo8KU pexuma pabombl yHUSepcarib-
Hoeo ebixo0a 0;

7 — pa3bemM 8bIX0OHO20 UHmMepghelica RS-232;

8 — pasbem yHusepcasibHbIX 8b1Xx0008 1-4;

9 — pasbem yHugepcasibHbIX 8b1X0008 5-8;

10 — pasbem sHympeHHe20 uHmepgetica RS-485 0ns cesa3u ¢ pacxoOomepom;

11 — knemma MOOKIOYEHUST MPOBOOHUKA, COeOUHSsIroWea20 Kopriyca MoOyris
BUIT u moHMaxHo20 MoOyris;

12 — pa3bem 0ns nodknoyYeHUs kabensi numaxusi =24 B;
13 — konodka npedoxpaHumens 1 A e uenu =24 B.

Puc.A.7. Buag c3agn cyb6noka BbluMcnuTensi ¢ AByMs CEpPBUCHbIMM MOAY-
namu (yHMBepcanbHbIX BbixoaoB 1-4 u 5-8)
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Puc.A.8. KomMmyTaLMOHHbIE 35IeMEeHTbl KOMOMHUPOBaAHHOIO MOAYNS.

Tabnuua A.3. O603HaYeHUe KOHTAKTHbIX 3J1IeMeHTOB U CUrHarnoB KOMOWHU-
poOBaHHOro Moayns.

HaumeHoBaHve Obosraverine O60o3HayeHue curHana,
BbIXo4a KOHTaKTHOTO Ha3Ha4YyeHne KOHTAKTHOro arnemMeHTa
anemMeHTa
1 RXD
2 RTS
RS-232 3 TXD
4 CTS
7 GND
- TSOUT+
YHuBepcanbHbIn - TSOUT-
Bbixog O J1 KoHTakTHble napbl yCTaHOBKN pexmnma paboThbl
J2 yHUBepcasbHoro Bbixoga 0
- ji KoHTakTHble Mapbl yCTaHOBKW pexuma npmnbopa
- GND
RS-485 - A / Data-
- B / Data+
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Ta6nuua A.2. O603Ha4Ye€HUA KOMMYTaLMOHHbLIX 3NIEMEHTOB MOAYyNEeN BHeLl-
HUX CBAI3eM NpU MapKMpPOBKe Ha Kopnyce cyb66noka

BbIxogHble curHansi KoHTakTHble napbl
Homep cnorta,
HoMep BbIX0Aa Ky[1a yCTAHOB- obo3HaveHne 0603HAYEHME obo3HaveHne| ob6o3Hauve-
neH Moaynb oKkHa cuUrHanoB oKHa HIE KOH-
Ha puc.A.7 Ha puc.A.7 |TaKTHbIX nap
YHuBepcanbHbii 0 - A TSOUT +/- A 1, 2
(komb. moaynb)
YHuBepcanbHbin 1 TSOUT1 +/- J1, J2
YHuBepcanbHbIn 2 1 51 TSOUT2 +/- B1 J3, J4
YHuBepcanbHbIn 3 TSOUT3 +/- J5, J6
YHuBepcanbHbin 4 TSOUT4 +/- J7,J8
YHuMBepcanbHbIn 5 TSOUTS +/- J9, J10
YHuBepcanbHbIn 6 5 52 TSOUT6 +/- B2 J11,J12
YHuBepcanbHbin 7 TSOUTY7 +/- J13,J14
YHuBepcanbHbin 8 TSOUTS8 +/- J15, J16
TokoBbIN 1 1 51 |/ GND B1 -
TokoBbil 2 2 52 I/ GND B2 -
Mpumep MapKkMpoBKY T
KOMMYTaLMOHHBIX 3rie- g gﬁ £ FET T
MEHTOB Moayren Ha @)@ 5
kopnyce cy66noka: HHHERRREE
- KOMBUHUPOBAHHOTO; 2153(3(213/3(2(5] FFIEITEH HEEBEEEE
- YHMBepCanbHbIX BbIXO- SIPIPIPIPIEE R
OB, 3 _|_l2lg
'-D'TOKOBOI'O' E gt (2220
’ -
- BHYTpeHHero RS-485 J3 J4
(c;s:;am C pacxogome- HHHH DEEEEIIEEEEI]
POM). N y
n Pacnaika pasbema RJ45 S — Paswem RIS —
OOKIOYEHNE K CEeTU P—— aGinone 1 8 L
Ethernet npu yctaHoBs- e | Netorana oo
NIEHHOM pa3beme B Ok- T L coom | s 1 L4 fsl [ ] ], LU [T
Ho B1. ;):+ ; 12 Z | ma [ [ T
RX+ 3 3 1
RX-| 4 6 2

Puc.A.9. Obo3HauyeHusn
nuTens.

B CBEPXY

KOMMYTaLMOHHbIX 3N1IeMEHTOB Ha cyb606noke BbluUC-
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NMPUNOXEHUE B. Cxembl BXoA4a 1 BbIXoA40B

b.1.

YHMBepcaanble BbIXoAbl Onoka n3MepeHnd pacxogomepa

[na obecnevyeHnss CoOnpsiKeHUs1 C pasnnYHbIMKU TMNaMuU NpUEeMHN-
KOB OKOHeuHble kackagbl BbixogoB bW (puc.b.1) moryt paboTtaTb kak
npu NUTaHUM OT BHYTPEHHEro pasBA3aHHOINO WUCTOYHMKA NUTaHus (ak-
TUBHbIA PEXMM), TaK N OT BHELUIHEro MCTOYHWKA NUTaHus (NacCUBHbLIN
pexum). Tunosasi NocTaBka — NMACCUBHBLIN PeXUM paboTbl OKOHEYHbIX
KackaaoB.

B ckobkax Ha cxeme ykasaHbl 0603Ha4YeHUs Ong yHMBepcanbHOro
Bbixoaa Ne2.

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

DOUT TSOUT- (DIR-)

Puc.b.1. Cxema oKOHe4YHOro Kackaga yHMBepcasibHbIX BbIXOAoOB Groka us-

b.2.

MepeHus.

lMoaknyeHne OKOHEYHOro Kackaga K BHYTPEHHEMY MCTOYHWUKY Mn-
TaHua + 5 B ocyuwectBnaerca ¢ nomollblo nepeknodarenen SK2 wm
SK3 Ha nnaTe kommyTauum bU.

B akTMBHOM pexume HanpsbkeHue Ha BbiXoAe Npu OTCYTCTBUM UM-
nynbca, a Takke COOTBETCTBYIOLLEEe YPOBHIO BbICOKMW B foOrm4yeckom
pexume MoxeT 6biTb oT 2,4 go 5,0 B. MNpu Hanuuuu nmnynsca v npu
ypoBHe HU3KMK B NOrMYecKoM pexmnme — HanpskeHne Ha BbIxode He
bonee 0,4 B. PaboTta Bbixoga B akTMBHOM pPEeXMME OO0MNyCcKaeTcs Ha
Harpysky ¢ conpotmsrieHMemMm He meHee 1 KOMm.

B naccvBHOM pexume gonyckaeTcs NUTaHWe OT BHELUHEro UCTou-
HUKa HanpskeHnem noctosiHHoro Toka ot 3 go 30 B. Jonyctumoe 3Ha-
YeHne KOMMYTUPYEMOrO ToKa Harpy3ku He 6onee 150 MA.

[nnHa nnuHuUM cBa3n ona yHmBepcarsbHbiX Bbixogos — 4o 300 m.
Bxoa ynpaBneHusa 6noka namepeHus

Cxema Bxopma ynpaBneHuss BW pacxogomepa npuBegeHa Ha
puc.6.2. C nomowpbio Bxoda ynpaBneHusi (BHELLHAS KHOMKa) MOXET
OCYLLECTBNATbCH ynpaBfieHne npoLeccoM [O3UPOBaHUA B CTapT-
CTOMHOM pEeXnMme.

B kadecTBe ynpaBnsawoLwero curHana Ha Bxod B uenb XT4/2-XT4/3
AOJIMKHbI NoAaBaTbCcs uMnynbcbl Toka (0,5-20) MA.
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B OTCYTCTBUM yNnpaBnAdowero curHana 1ok B Uenn goJmKeH ObITb HE

oonee 0,2 MA.
+33B 330 Om
5B 20 O PULLUP _ y000
BUTTON 330 Om
- o BUTTON XT4/2

GNDE XT4/3

Puc.b.2. Cxema BxogHOro Kkackaga 6s5oka usmepeHus

Ynpasngaowmn curHan MoxeT Takke (ooOpMMpOBaTbCs 3aMblKaHNEM
KOHTakToB XT4/1 n XT4/2 (Hanpymep, ¢ NOMOLLbIO KHOMKKW) Npu COMnpo-
TUBNEHUN BHeLWHen uenu He 6onee 100 Owm.

B oboux cnydaax obecneymBaeTcd ranbBaHMYeckasi pasBsidka
BXOQHOW LEenu.

B.3. YHuBepcarnbHble BbIXOAbl BbIYUCINTENS

OkoHeYHble Kackaabl YyHMBepcarnbHbIX BbIXOA0B BblYUCNNUTENS (pyC.
6.3) MmoryT paboTaTb Kak Npu NUTaHUM OT BHYTPEHHEro pasBsi3aHHOro
WCTOYHMKA NUTAHUS (aKTUBHbBIA PEXUM), TaK U OT BHELUHEro WUCTOYHUKa
nUTaHusa (NaccmBHbIN pexunm). TunoBasi NOCTaBKa — MNAaCCUBHbIN PEXUM
paboTbl OKOHEYHOIO Kackaga.

B ckobkax Ha cxeme ykasaHbl 0603Ha4YeHus Onsi YHMBepcanbHbIX
BbixoaoB NeNe2...8.

+5V
‘ \ 1 KOm

J1(J3,J5,J7, 49, J11, J13, J15)
» «TSOUT1(2...8) +»

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

!

Puc.B.3. Cxema OKOHEYHOro Kackaga yHMBepcanbHbIX BbIXOAOB BbIYMCIU-
Tens
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B akTMBHOM pexume 1 3aJaHHOM 3HaYeHuu napameTpa AKTUB. yp.
Bbicoknn HanpsikeHne Ha BbIXOAe B NOMMYECKOM pexume 1 amnsmTy-
Aa umnyrnbca B MMNYNbCHOM pexume MoxeT 6biTb oT 2,4 oo 5,0 B. Mpu
OTCYTCTBUWN UMMyNbCca U Npu ypoBHe HU3KMK B NOrnmyeckom pexmve —
HanpsbkeHne Ha Bbixoge He 6onee 0,4 B. PaboTa Bbixoga B akTUBHOM
pexume [OOMyCKaeTCA Ha Harpysky C COMNpOTUMBIIEHMEM He MeHee
1 kOm.

B naccmBHOM pexume gonyckaeTcs NUTaHWe OT BHELUHEro MCTou-
HUKa HanpshkeHneMm NocTosiHHOro Toka ot 5 go 10 B, gonyctumoe 3Ha-
YeHne KOMMYTMPYEMOro Toka Harpyskum He 6onee 10 MA. [lonyckaeTtcs
NUTaHMWEe BbIXOOQHOrO Kackaga OT BHELLUHEro UCTOYHMKA HanpsiKeHUeM
00 24 B nocTtositHHOro Toka, Npu 3TOM aMnauTyga BbIXOOHbIX MMMYIb-
coB OyaeT orpaHuyeHa HanpshkeHnem cpabaTtbiBaHUSA cynpeccopa Ha
ypoBHe 15 B.

MoaknoyYeHne OKOHEYHOro Kackafa K BHYTPEHHEMY UCTOYHUKY Mu-
TaHua + 5 B ocylecTBnseTcss ¢ NOMOLLbIO NepeMblYeK, 3aMblKarLLIMX
KOHTaKTHble napbl J1-J8 Ha cOOTBETCTBYKLLEM AOMNOMHUTENBHOM MO-
Ayne yHuBepcarnbHbIX BbIXOJO0B.

OnuHa nnuHmn ceasm ao 300 m.
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NMPUNOXEHUE B. UCTOYHUK BTOPUYHOrO NUTaHUSA

1
1 O/G§ \ H
2 - 1
| +V -V 0
\O T
+V OK
@) 35 * )
90 * +V ADJ l
I
3
—JlL = N L |
\o/}o J
Y ~ — -
4 A \x
a0r D | 100* .
a) Bug cnepegm 6) Bug cboky

* - cnpaBO4HbLIN pa3mep

1 — 8UHMbI KOHMaKMHOU KOTI00KU 8bIXOOHO20 HanpsikeHust =24 B;

2 — €8eMOOUOOHbIU UHOUKaAmMOp B6KHOYEHUS UCMOYHUKa 8MOPUYHO20
numaHusi;

3 — 8UHM 3a3eMIIeHUS;

4 — 8UHMbI KOHMAKMHOU KOMOOKU MOOK/OYEHUS HanpsiXXeHusl numa-
Hus ~220 B 50 I'y (L — nuHus, N — Helmparib);

5 — cepbaa 0nsi 0c8060XX0eHUS 3awlerIKu;

6 — 3awernka ons kpenneHus Ha DIN-pedke.

Puc.B.1. UcTouHMKM BTOpUYHOro nutaHmsa cepum ADN-1524 (=24 B 15 BrT).
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e 1
1A l_
+V -V
é/ ~ T
V)
90* 3 35*
K N L l
TS J L
Y
o
17'5* - > - o8 >
a) Bug cnepegm 6) Bug cboky

* - cnpaBO4HbLIN pa3mep

1 — BUHMbI KOHMaKMHOU KOTI00KU 8bIXOOHO20 HanpsixxeHus1 =24 B;

2 — €c8eMOOUOOHbIU UHOUKaAmMOp B6KMHOYEHUS UCMOYHUKa 8MOPUYHO20
numaHusi;

3 — 8UHM NMOACMpPOUKU 8bIXOOHO20 HarpPsXXeHUs;

4 — 8UHMbI KOHMAaKMHOU KOMOOKU MOOKMOYEHUS HanpsiXXeHus numa-
Hus ~220 B 50 I'y (L — nuHus, N — Helmparib);

5 — cepbaa 0nsi 0c8060X0eHUS 3aulerKu;

6 — 3awernka ons kpenneHus Ha DIN-pedke.

Puc.B.2. UcTouyHMK BTOpMYHOro nutaHua cepum HDR-15-24 (=24 B 15 Br).
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