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HacToawun OKyMEHT pacnpoCTpaHAETCs Ha pacxoaoMep-CYEeTUNK
anekTpoMarHuTHoein «B3JIET 3M» mogudukaumm MNMPOOU (panee —
pacxogomep) M npegHasHayeH nd O3HAaKOMSIEHUS C YCTPOMCTBOM W
NOPSAKOM 3Kcnnyataumm pacxogomMmepoB ucnosnHeHun MPOGUN-112,
-122, -212, -222, -212A, -222A, 2111, -221.

B cBA3M ¢ NocTosiHHOW paboToln Haf yCOBEpLUEHCTBOBaAHWEM Mpu-
6opa B pacxogomMepe BO3MOXHbl OTNMYMS OT HaCTOSILLErO PYKOBO-
ACTBA, HE BMMAIOWME HA METPONOrMYECKNE XapakKTEPUCTUKM U PYHK-
LiMOHarnbHble BO3MOXHOCTU npubopa.

MEPEYEHb MPUHATBIX COKPALLEHN

Dy - AMameTp YCrOBHOro Npoxoaa;

B - BrIOK n3MepeHus;

KK - xnakokpuctannnyecknin MHauKaTop;
MBI1 - NCTOYHMK BTOPUYHOIO NUTaHUS;

MNP - nepBuYHLIN Npeobpa3oBaTenb pacxoaa;
cu - CEPBUCHbIN LUEHTP;

O0C - anekTpoaBuXyLlasi cuna;
OMP - anekTpoMarHUTHbIN pacxogomep.

* % %

» PacxoOomep-cyemyuk arniekmpomacHUmHbil «B3JIET SM» 3apeaucm-
puposaH 8 ocydapcmeeHHOM peecmpe cpedcme usmepeHuu P® rnod
Ne 30333-05 (cepmucpukam o6 ymeepxxdeHuu murna cpedcme usmepe-
Huli RU.C.29.006.A Ne 22302).

» MexrnosepoyHbili uHmepegar — 4 2oda.

» PacxoOomep-cyemyuk anekmpomacHUmHbIil «B3JIET OM» ydoserne-
meopsiem mpebosaHusim FOCT P 51649 e yacmu anekmpomazHUmHou
cosmecmumocmu  u besonacHocmu (cepmugukam coomeemcmaeusi

NePOCC RU.MJ103.H00021).
» Pacxodomep-cyuemyuk «B3JTIET OM» coomeemcmeyem caHumapHbIM
npasunam (caHUMapHo-3rnudemMmuosiIoau4yecKoe 3aKsryeHue

Ne78.01.09.421.11.004396.08.06).

» Pacxodomep-cyemyuk «B3JIET OM» coomeemcmeyem mpebogaHusim
lpasun npombiwneHHol._b6e3onacHocmu U paspeweH K rMpUMeHEeHUKo
Ha obbekmax u npoudgsodcmeax, NMoOKOHMPOIbHbIX PocmexHad3opy
(paspeweHue Ne PPC 00-21514).



1. OMACAHUE U PABOTA

1.1. HasHauyeHue

1.1.1.Pacxogomep-cyeTumk anektpomarHutHeli «B3NIET 3M» npegHasHaveH
ANa u3MepeHus cpegHero o6beMHOro pacxoga v obbema pasnnyHbIX
3NEeKTPONPOBOASALLMX XNOKOCTEN B LUMPOKOM [ManasoHe TemnepaTyp u
BSA3KOCTEWN B pasfnnYHbIX YCIIOBUAX SKCAyaTauuu.

Pacxogomepbl «B3JIET OM» MOryT npuMeHsATbCA B 3HEpreTuke, B
HedTe-, ra3o- U ropHoAobbIYEe, KOMMYHAlIbHOM XO3ANCTBE, YepHOW U
LIBETHOM MeTannyprim, Xmmuyeckon, HedrenepepabarbiBatollen, Le-
NIOFTIO3HO-OYMaXKHOW, MULLEBOWN U APYrMX OTPachisX NPOMbILLIEHHOCTM.
Pacxooomepbl MOryT UCNONb30BaTbCs B COCTaBe PasfnyHbIX KOMMIIeK-

COB, n3meputenbHbix cuctem, ACY Tl um T.n.
1.1.2.Pacxogomepbl-cHeTYMKN anekTpoMarHuTHele «B3JIET 3M» mogudmka-
umm NMPO®U B 3aBUCMMOCTU OT UCMONHEHNSA N NPOrPaMMHO 3a4aHHbIX

dyHKUMI MOryT obecneumBaThb:

- U3MepeHne cpedHero oGbeMHOro pacxoda npu NpPSAMoOM K. obpaTHOM
HanpaBreHnU NoToKa;

- onpeaeneHne o6beMa HapacTalLmMM UTOroM OTAENbHO ANst NPSIMOro U
obpaTHoro HanpasneHnsi NOToKa, a Takke UX anreépanyeckon cyMMbl C
y4ETOM HanpasrieHnst NOTOKa;

- A03UpOBaHMe NpeaBapuTenbHO 3aaHHOro 3HavYeHnsi obbema XUAKOCTH
WY J03VpOBaHME B PEXUME «CTApPT-CTOM» M OnpeaeneHne npu 3Tom
BENMYMHbI OTMEPEHHONM [03bl, BPEMEHN LO3MPOBaHUS M pacxoda B
npoLecce A03UpoBaHus;

- UHAVKALUMIO pe3ynbTaToB U3MEPEHUN;

- BbIBO4 pe3ynbTaToB M3MEpPEeHUA B BUAE TOKOBOFO, WMMYJbCHO-
4aCTOTHOrO U NIOMMYECKOro CUrHarnos;

- apXvBMpPOBaHME B 3HEProHe3aBUCUMON NaMATU pe3yrbTaToB U3Mepe-
HWIA N YCTAHOBOYHbIX MApaMeTpPOB;

- aBTOMaTUYECKUA KOHTPOSb U MHAUKALMIO HaNM4na HelTaTHbIX cutya-
LA 1N OTKA30B;

- BbIBOA U3MEPUTENBHOWN, AMAarHOCTUYECKOW, YCTaHOBOYHOW, apXMBHOW Y
T.4. Hbopmaumn Yepes nocrnegoBaTenbHbIn nHTEpdenc RS-232 nnu
RS-485;

- 3aWNUTY apXMBHBIX U YCTAHOBOYHbIX AaHHbIX OT HECAHKLMOHMPOBAHHOMO
AocTyna.



1.2. TexHN4YeCKne xapakTepucTUKu

1.2.1.TexHn4eckune xapaktepucTmkn pacxogomepa npmeeaeHsl B Tabs. 1.

Taobnuua 1

HanmeHoBaHue
napameTpa

3HauyeHue napameTpa

1.lJmameTp yCrnoBHOro
npoxoga (Tunopasmep),

D,, MM 101 15[ 20| 25|32 |40 | 50 [ 65 | 80 | 100|150 |200 | 300
2.3mepsemblin cpegHuni

o6beMHbIN pacxon

XugkocTu, m/y:
- HanbonbwWun, Q,ans 3,40 | 7,64 |13,58(21,23]|34,78 54,34 84,90 | 143,5[217,3| 339,6 | 764,1 | 1358 | 3056
- HanMmeHbWwnn, Quaumt  |0,085[0,191]0,3400,531]0,869 | 1,358 | 2,123 | 3,587 | 5,434 | 8,490 | 19,10 | 33,96 | 76,41
- HauMeHbW i, Quaumz  10,023[0,051]0,091(0,142]0,232 0,362 | 0,566 | 0,957 [ 1,149 | 2,264 [ 5,094 | 9,056 | 20,48

3.4yBCTBUTENBHOCTL pac-

Xo[omepa Mo CKOPOCTH 0,02
noToKka, He bonee, m/c
4. .Haunbonbluee gaBneHne
2,5
B Tpybonposoge, MlMa
5.HanmeHbLIan ygenbHas )
NpoBOANMOCTbL paboueit 510

xuagkoctn, Cm/m

6.TemnepaTtypa pabouen
xugkoctun, °C

oT MuHyc 5 go 150 (npu pymepoeke ¢pmoporniacmom)
oT MuHyC 5 o 70 (npu gpymeposke nosauypemaHom)

7.NnTaHne pacxogomepa

CTabuIM3NpoBaHHLIM HanpsXXeHMeM NoCTOAHHOro Toka (24+0,7)B

nnun HanpsxeHnem (165-265)B yactoTom (50+1)My
(4epes UCTOYHUK BTOPUYHOTO NUTaHWUS)

8.MNoTpebnsiemast MoLL-
HoCTb, BT, He Bornee

2,4 (ucnonHexus NMPOPU-1xx)
2,9 (ucnonHeHus NMPOOU-2xx)

9.CpeaHsasn HapaboTka
Ha OTKas3, Y

75000

10.CpeaHuin cpok cryobl,
net
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NMPUMEYAHUE.
Quanm1 - HAUMEHBLLMIM pacxod AN pacxogoMepoB ¢ norpelHocTbio +£1,0%.

Quaum2 - HAUMEHBLUMI Pacxod Ans Ppacxo4oMepoB C NorpelHocTbio +2,0%.

1.2.2.Npegenbl gonyckaemMon OTHOCUTESIbHOW MOrpeLlHoOCTM pacxogomMepa
npu U3MEPEHUN, NHOMKALMN, PErMCTPaLMK, XPaHEHN U nepegade pe-
3yNnbTaToB U3MepeHns cpegHero obbemHoro pacxoga, obbema pas-
NNYHBIX XXMOKOCTEW He npeBblwatoT 3HadYeHun £1,0% B ananasoHe pac-
x0A0B OT Quanm1=0,025-Quans A0 Quans (KOSPDULIMEHT NEpPeKpbITUA ana-

nasoHa 1:40) nunbo +2,0%

0,0067-Quans A0 Quans (KO3 PMUMeEHT nepekpbiTms 1:150).

Mpemenel gonyckaemon OTHOCUTENBHOM MOrpeLUHOCTU perncTpaumm
BpeMeHu HapaboTkn — +£0,1%.

B [Ouana3oHe pacxogoB OT Quaume=



1.2.3.Pacxogomep cootBeTcTBYyeT TpeboBaHnam FOCT 12997 no ycTtonymso-
CTH:

- K KNMMMaTMYeCKMM BO3AeNCTBMAM — rpynne B4 (gmuana3oH Temneparypsl
oKpyxatowero sBosgyxa ot 5 go 50 °C, oTHocuUTenbHasa BraxHOCTb O0
80 % npu TemnepaType He 6onee 35 °C, 6e3 koHOeHcauumu Brarmn);

- K MeXaHN4eCckMM Bo3gencTemnam — rpynne N2;
- K aTMocepHOMyY faBreHuto — rpynne P2.

CrteneHb 3awmTbl pacxogomepa cooTtBeTcTByeT koay IP54 wnu
IP65 no TOCT 14254.

1.2.4.Bug n maccorabapuTHble XapakTepuCcTUKU pacxogomepa npvBeaeHbl B
MpunoxeHun A.

1.3. CocTaB
KomnnekT noctaBku pacxogomepa npusedeH B Tabn.2.
Tabnuua 2
HanmeHoBaHve Kon. [Mpum.
Pacxogomep 1 Mpum. 1
VIcTOYHMK BTOPUYHOIO NuTaHusa =248 1 Mo 3akasy
KoMnneKkT MOHTa)KHbIN 1 Mpum. 2, 3
[MpeobpasoBatens RS-232 ¢ kabenamu 1 Mo 3akasy
KomMnnekT akcnnyaTaumMoOHHOM AOKYMEHTaUun B COCTaBe: 1 Mpum. 4

- nacnopT

- PYKOBOACTBO MO 3KCnjiyaTauuu

- UHCTPYKLMS MO MOHTaXy
NMPUMEYAHNA.

1. Tunopaamep pacxogomepa u ero ucnonHeHue (cm. n.1.4.4) — B coot-
BETCTBMM C 3aKa30M.

2. B KOMNNeKT BXOAAT OTBETHbIE YacTu pa3beMoB AN Kabenen nuTaHus u
CBSI3M, a Takke kabenb NofAcBeTa UHANKaTOpa — Mo 3akasy.

3. Ons MoHTaxa pacxogomepa Ha ob6bekTe Mo 3akady MoxeT ObiTb No-
cTaBrieH Habop anemMeHTOB NPUCOeAMHUTENBbHOW apMaTypbl B cornaco-
BaHHOM KoMMiektaumm nubo komnnekr apmatypbl «B3JIET KIMA» B
cbope.

[onyctTumoe gaBneHne nocraBnsseMon npucoeguHUTENbHON apma-
Typbl 1,6 MIlNa nnun 2,5 MlNa — no 3akasy.

4. lMpwn rpynnoBOK MNOCTaBKe 3KCMnsyaTauuoHHasi AOKyMeHTauus (Kpome
nacnopTa) NoCTaBnsieTCAd B COOTHoOWweHUN 1:5 K KOnMyecTBy pacxono-
MEepOB.

5. KoMmnnekT nocTaBKku pacxodoMepa yKasblBaeTCs B KapTe 3akasa.

WHcTpymeHTanbHas nporpamma «MoHutop Banet OMP», noseo-
nqawLwaa npocMaTpmBaTth 3HaAYEHUS U3MEPAEMbIX U YCTAHOBOYHbLIX MNa-
pamMeTpoB, a TaKke MOoAUMUUMPOBATbL YCTAaHOBOYHbIE MNapamMeTpbl



1.4. YcTponcTBo U paborta

1.4.1. MpnHUKMN paboTbl
MpuHUun paboTbl anekTpomarHUTHoro pacxogomepa (3MP) ocHo-

BaH Ha nuamepeHuun anektpoaswxywen cunsl (34C) nHayKunn, BO3HM-
Kalowen B obbeme 3MeKTponpoBOAALLEN XUOKOCTWU, OBWXKYLLENCS B
MarHUTHOM rore, co3gaBaeMoOM 3MEeKTPOMarHUTHON CUCTEMON B ceye-
HUKW KaHana nepeBuYHOro npeobpasoBartens pacxoga (puc.1).

PACXOOOMEP
=24B
NEPBUYHbIN BJIOK USMEPEHUA
NMPEOBPA3OBATENb VeTounnK
PACXOOA lMumaHue 06Momok > \
anekmpomazHuma - BTOpUtHOro
§ * nutaHua =24B
~220B 50 'y
CueHan yHugepcanbHo20 8bixoda
Moaynb >
» 06paboTku CueHarn yHugepcasibHO20 ebixo0a
C
u AC urdykyu e ___1|___ Cuetanyrpaenenus _ _ __
> |——————- | Tokosbll cugHarn >
I Moaynb | <_>: Mopynb I
I ! ! RS-232 (RS-485
= LRSdgs | | 1A g S
|

I RS-485

________________________________ .>

Puc.1. CTpykTypHasa cxema pacxogomepa.

MepBu4yHbIN NpeobpasoBaTenb pacxoga (IMMNP) npeacraBnsaeTt co-
GO nonbi MarHUTOMPOHULAEMbIA LUANHAP, CHapyXXuM KOTOPOro pas-
MeLleHbl 0OBMOTKN anekTpomarHutTa. BHYTpeHHAS NMOBEPXHOCTb LIUMNH-
apa MMeeT 3MeKTPOoM3OS[AUNOHHOE MOoKpbiTME. [ns cbema wuamepu-
TENbHOrO CUrHana B CTEHKax UunuHApa gnameTparibHO pacnosioXeHbI
ABa 3NeKTpoaa, KOHTaKTUPYIOLLME C KOHTPONUPYEMOW XNOKOCTLIO.

90C wHaykumm E nponopuuoHanbHa cpefHen CKOPOCTU MOTOKa
XNOKOCTU V, pacCToAHUIO Mexay anektpogamu d (BHyTpeHHeMy aua-
MeTpy nepBu4HOro npeobpasoBaTtens) n MarHUTHOM MHAYKuun B:

E=k-B-d-v,

roe kK — koadhuumeHT nponopLmMoHanbHOCTH.

[Ons paHHoro Tunopasmepa SMP B n d — BENUYMNHBI NOCTOSAHHbIE.
3HaveHne J[C He 3aBUCUT OT TemnepaTypbl, BA3KOCTU, a Takxke npo-
BOAMMOCTM XMAOKOCTU MpPU YCMOBUK, YTO MPOBOAMMOCTb HE MeEHbLUe
YKa3aHHOW B TEXHUYECKMX XapaKTEPUCTUKaX pacxogomMmepa.



C yuyetom copmynbl ans 9OC mnHaykuumn pacxoq Q onpepensertca
crnegyowmm obpasom:
_wd®  ned

V= -E
Q 4 4.k-B

O6bem xuakoctn V, npowenwen yepes MNP 3a nHtepsan Bpeme-
HU T, paccuntbiBaeTca no goopmyre:

n
V= [Q(t)dt.
0

1.4.2. YcTpOMNCTBO pacxogomepa

Pacxogomep COCTOUT M3 3NEKTPOMAarHUTHOrO. NEPBUYHOrO Npeob-
pasoBaTens pacxona 1 BTOPMYHOro npeobpasoBaTens — MUKponpoLec-
copHoro 6roka nsmepeHus (bU).

Bnok namepeHus MOXeT cogepxaTb OOWMH MMM OBa MOAYNSA: MO-
Aynb 06paboTkn 1 MoayNb NHOMKALNN.

Mogynb o6paboTkm obecrneymBaer:
nuTaHne oOMOTOK 3NeKTpoMarHmTa;

npuem un o6paboTky uamepuTenbHoro curHana (QOC wvHAyKumn),
onpegeneHne cpegHero o6bLEMHOro pacxoaa;

npeobpasoBaHMe M3MEPEHHOro cpedHero 0GbeMHOro pacxoga B Mo-
CreoBaTenbHOCTb BbIXOAHBIX UMMYTbCHbLIX CUTHATOB;

onpeperneHne HanpasneHna noToka W BblAady CuUrHara HanpaslieHUA
NOTOKa B BUAE YPOBHA NTOrM4YECKOro curHana,

npmem BHELLHEro ynpasndrowero curHana,

obmeH no nocnegoBaTenbHoMy UHTepdency RS-485 npn Hanuuum go-
NOSTHNTENBHOrO MOAYINA NHTepdenca;

- HakonneHne obbema 1 BpEMEHN HapaboTKM HapacTalLWmMM NTOroM;
- AnMarHocTuky paboTbl Nnpnbopa;
- XpaHEeHe YyCTaHOBOYHbIX M HAKOMMEHHbIX AaHHbIX.

Bpemsi xpaHeHns apxuBa AaHHbIX MpPU OTCYTCTBUW MUTAHUS — He
MeHee roga.

Mopayrb nHankaummn obecneymnBaert:
- UHAVKaLMIO NapamMeTpoB;
- hopMMpPOBaHNE TOKOBOIO BbIXOAHOIO CUrHana;

- obmeH no nocnepoBaTenbHOMY MHTepdency RS-232 mnn RS-485 ¢
BHELUHMMW YCTPONCTBaAMMU.

HVI)KeyKa3aHHble ,D,Opa6OTKVI BbIMOJTHAKTCA MO 3aKaldy B rfnpouecce
npon3BoacTBa:

- OCHaleHve 6roka n3mepeHus Moayrnem UHAMKaUWK;
- OCHalLleH1e Moaynst UHAMKALMMN TOKOBbIM BbIXOAOM;

- OCHalleHne moaynsa obpaboTkM BXOAOM ynpasneHusa n/vnu po-
NnosTHMTENbHbIM Moaynem RS-485.

9



Tun nocneposatenbHoro nHtepdenca (RS-232 unn RS-485), ko-
TOpbLIM A0MKeH ObITb OCHALLEH MOAYNb UHOMKAUUK, Takke onpeaens-
eTcs Npu 3akase.

MNMuTaHne pacxogomepa AOMKHO OCYLLEeCTBNATLCA CTabunmampo-
BaHHbIM HanpsbkeHnem (24+0,7) B ¢ ypoBHeM nynbcauun He 6Gonee
£1,0%. MNpn ncnonb3oBaHWM NOCTaBNAEMOro Mo 3akasy MCTOYHMKA BTO-
pudHoro nutaHusa (UBI1) pacxogomep MOXeT NUTaATbCA HaNpPsXKeHUem
(165-265) B yactoTton (50+1) Iy,

1.4.3. KoHCTpyKUMA

|_|p0TO‘-|Ha$| 4acCTb pacxogomepa, B 3aBMCMMOCTU OT BuAa Mnpucoe-
ONHEeHUA K pr6OI'IpOBO,EI,y, BbINOJIHAETCA B pa3HbIX KOHCTPYKTUBAX:

- noA npucoeanHeHne tuna «caHasuny» (Dy10-Dy150), koraa MMNP ¢ no-
MOLLbIO LUNWMEK 3aXXnMaeTca Mexay ABYyMSA doriaHuamMu, npuBapeHHbI-
MU K KOHLLaMm TpybonpoBoaa B MeCTe BPE3KM pacxoaomepa;

- conaHuosanHon (Dy25-Dy300), koraa cdonanubl MNP kpenatca 6ontamu
K OTBETHbIM pnaHuam Tpybonposoaa.

BHYTpPEHHSAS NOBEPXHOCTb NPOTOYHOWN YacTu B 3aBUCMMOCTU OT Ha-
3HayeHuUa pacxogomepa yTepyeTcs pasnuMuHbIMKM - MaTepuanamu:
¢dhToponnacTom, nonuypeTaHoM u T.A.

Ha Topuesble nosepxHoctn MNP noa npucoeanHeEHne Tvna «CaH-
ABUY» C yTEepPOBKOM (PTOPONSIAacToM Afis NpedoxpaHeHus ee B Mpo-
Liecce MOHTaXa WM 3KCnyaTauumn ycTaHaBNMBAKTCA 3aLUUTHbIE KOMbLA.
AnameTpbl 3aWMTHBIX KOnew npu ucnosib3doBaHun dnaHues no NOCT
12820 mncnonHeHna 3 obecneymBarOT COOCHOCTb BHYTPEHHEro KaHana
MIP v oTBETHbIX (bnaHues.

Bnok namepenna 6e3 nHankatopa cogepXxuT nnaTty moayns obpa-
BoTKkKM 1 Kopnyc ero BbinonHaeTca n3 metanna. Kopnyc bU ¢ nngmkato-
POM BbINOMHAETCH U3 MNnacTMacCbl U COOEPXUT ABe Mnatbl: MOAyns
00paboTkKn, KOTOpbI pasmellaeTcs HenocpenCcTBEHHO B Kopnyce, W
MOAYNSA UHOMKaUMW C WHAMKATOPOM — B KpbllKe Kopriyca (nepegHen
naHenu). Mexagy cobon Moaynn COeaUHAKTCSA CUrHanbHbIM LWNendom
n kabenem NUTaHNA NOACBETA MHAMKATOPaA (NpYM HEOBXOAUMOCTK).

Koxyx MNP n nonas ctonka, Ha koTopon kpenutca bW, BbinosiHe-
Hbl U3 MeTanna. BosmoxeH passopot B Bokpyr ocu ctonkm Ha 90°,
180° unun 270° no 3akasy Npu BbiyCcKe U3 NPOM3BOACTBA.

Mpn HeobxoanmocTu (ans yaobcTBa CUMUTbIBAHUS NOKa3aHUW C MH-
Avkatopa) nepeaHss naHenb bW moxeT yctaHaBnuBatbcs Ha 6ok C
pa3BopoToM Ha +90° nnu 180° (6e3 OTKMYEHUS CUTHASBLHOMO LUMen-
da). Ana atoro Ha obbekTe HeobXxoOMMO OTBUHTUTbL YeTbipe BUHTA
KpenneHusa 1 yCTaHOBUTb NEPEAHIO NaHerb B HY>KHOE MONOXEHME.

BBog kabensg nutaHWa M cuUrHanbHbIX Kabenewm ocyllecTBnsieTcs
yepes ABa kabenbHbIX repMoBBOAa Tunopasmepa Pg7.

Knemmon 3almnTHOro 3aseMrieHnst pacxogomepa CryXUT OguH K3
BUHTOB KpenneHusa bW Ha cTonke. OTMM BMHTOM KPENATCH anekTpuye-
CKMe MPOBOAHUKN, KOTOPbIMU KOPMYC pacxogomepa CoeauHSIeTCA C OT-
BETHbIMU doriaHuamu Tpybonposoaa.
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1.4.4. Buabl ncnonHeHumn

WcnonHeHns pacxogomepa oTnnyaroTcs Tunom 6noka MaMepeHus
(byHKUMOHANBHLIMY BO3MOXHOCTSIMU MO BbIBOAY MHOpPMaLnK), TUMOM
npucoeanHeHns K TpybonpoBogy (KOHCTPYKTMBOM MPOTOYHOW 4acTi),
MaTepuanamMmm BHYTPEHHEro NOKPbITUSA NPOTOYHOM YacTu N ANEeKTPOa0B
(c yyeToM Bmnaa KOHTpPONMpyeMom cpeabl).

Buabl ncnonHeHnin obosHavatoTcs cneayrowmm obpasom:

MPO®U -1 xx — BW 6e3 nugukatopa (Moagynsa uHaMkaumm) B Me-
TannuyeckoMm Kopnyce; kog 3awwutsl P54 no
FOCT 14254;

NMPO®U -2 x x — BW c ungukatopom (Moagyrnem vHaMKauuu) B nna-
cTMaccoBoM Kopnyce; ko 3awuTbl IP65 no TOCT
14254;

MPO®PU -x1x — TUN NPUCOEANHEHUA — KCIHOBUYY» (TUNOpPa3Mepbl
D,10-Dy150), npwn dyteposke [P dToOponna-
CTOM — C 3alUUTHBbIMM KONbLIAMMU;

MPO®U -x 2 x — TuN NnpucoeamHeHns — conaHuesoe (Tunopasmepbl
D,25-D,300);
MPODPU -x x2 — dyTepoBKa BbINOMHEHA M3 pToponnacra, anek-

TPOAbl — U3 HepXKaBeloLLen cTanu;

NMPO®U - x x 1 U — u3HOCoycTOoN4MBOe (Ons paboTtbl ¢ abpasnBHbIMU
cpefamun): oyTepoBKa BbINOMIHEHA U3 NonuypeTa-
Ha, anekTpodbl — U3 TUTaHa, 6e3 3alnTHbIX KO-
neu,

MPO®U - x x 2 A — arpeccmBocTorikoe (ana paboTbl C arpecCUBHbLIMM
cpegamun): cbyTepoBka — u3 dToponnacra, anek-
Tpo4bl — U3 TaHTana, TUTaHa, XacTenos unu apy-
roro martepuana (no 3akasy), 6e3 3awuTHbIX KO-
neu.

@DyHKUNOHaNbHblIE BO3MOXHOCTUN UCMOMHEHWUN:
¢ NMNPO®U -1 x x:
- 6e3 nHaunkaTopa;
- ABa YHMBEpPCArbHbIX BbIXOAa;
- nocnegoBaTenbHbln MHTepdenc RS-485 — no 3akasy;
- BXOZ ynpaBfieHuns — rno 3akaasy;
¢ NMNPO®U - 2 x x:
- 2-CTPOYHbIN CUMBOJSIbHbLIN UHOWKATOP;
- ABa yHMBepcarbHbIX BbIX0Aa;
- nocnegoBaTenbHbIN MHTepdenc RS-232 unn RS-485 — no Boibopy;
- TOKOBbIV BbIXQ — MO 3aKaay;
- BXOZ ynpaBfieHns — rno 3akaay.
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1.4.5. Pexxumbl paboTbl
1.4.5.1. Pacxogomep nmeeT Tpu pexuma paboTbi:
- «Hactpomnka» — pexxum HacTPOMKN U NOBEPKN;
- «CepBUC» — peXXMM NOAFOTOBKW K 3KCNIyaTauunm;
- «PaboTta» — akcnnyaTaumoHHbIN peXnM (pexmm nosib3oBaTtens).

Pexvnmbl paboTbl 3agalTcsi nepembldkamy B Buae KOMOWHaLMn
Hanuums / OTCYTCTBMSA 3aMblkaHUSA KOHTaKTHbIX nap J5 n J6, pacnono-
XXEHHbIX Ha nnate moayns obpaboTtku (puc.A.6). CootBeTcTBME KOMOU-
Hauun pexumam paboTbl NnpuBegeHO B Tabn.3, rae «+» — Hanuuune 3a-
MbIKAQHUSA KOHTaKTHOW napbl NEPEMbIYKON, a «-» — OTCYTCTBME 3aMblka-

HUS.
Tabnuua 3
HanmeHoBaHne KoHTakTHas napa HasHaveHne pexuma
pexnma J5 J6
Hactpoika + - HacTpoika n nosepka
Cepsuc — + MogroToBKa K akcniyaTtaumm
Pabota — — Qkcnnyaraumsi

1.4.5.2. PexvMmbl OTNMYalOTCA BO3MOXHOCTAMM MOAMGMUKALMA YCTAHOBOYHbIX
napameTpoB npubopa. Moangukaumss ocyLecTBNAOTCA NPOrpaMmmMHO
no nocnegosatenibHoMy uHTepdency RS-232 nnn RS-485.

B pexume «PaboTta» BOo3MOXHa moaudukaums TOMNbKO napamert-
pOB, HE BNMAOLWNX Ha paboTy pacxogomepa:

- 3aJ4aHHOM A03bl ANA paboThl B pexxmMe A03UPOBaHUS;
- MapameTpoB CBA3W MO nocnegoBaTenbHOMY UHTepdency;
- NapameTpoOB UHANKaLUN.

B pexume «CepBuc», OOMOMHUTESNBHO K BO3MOXHOCTAM pexuma
«PaboTa», Bo3MOXHa mMoaudMKauua napaMmeTpoB, onpenensoLwmnx
byHKUMOHNPOBaAHNE pacxogomepa:

- OTCeYeK No N3MepeHnto;

- HAacTPOEYHbIX NapaMeTpoB YHMBEPCAllbHbIX M TOKOBOFO BbLIXOAOB, a
Takxke ynpaensLlero Bxoaa.

B pexunme «Hactponka» OOCTYMHbI BCE YCTAHOBOYHbIE NMapaMeTpbl
npnbopa.. B aTOoM pexume npousBoguTCst HacTporka npubopa B npo-
Lecce ero U3roToBfEHNS N OCTUPOBKA (KanmbpoBka) Npu noBepke.

Moandukaums ycTaHOBOYHBLIX NapaMeTpPoOB pacxogoMepa, AOCTyn-
HbiX B pexumax «Cepsuc» n «PaboTta», He BAMSET Ha MeTposormye-
CKMEe XapaKTepuUCTUKM npubopa 1 MoxeT Npon3BoauTbCst Npu HeobXxo-
AMMOCTU Ha obbekTe. MapameTpbl HAaCTPOMKM U KannMbpoOBKU B PeEXU-
max «Pabota» u «CepBuc» HEOOCTYMHbI.
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1.4.6. UHAQMKauuna n BHeLLHMe CBA3U
1.4.6.1. Honkauusa

Ha 2-CTpO4HbI CUMBOMBHbLIN XXWUOKOKPUCTANNYECKUA UHAUKATOP
(?KKW) pacxogomepa MOryT BbIBOOUTLCS U3MepAeMble napamMeTpbl, He-
KOTOpble YCTaHOBOYHbIE NapameTpbl U coobuieHnst 06 owmnbkax. OgHo-
BPEMEHHO MHAULUMPYETCS OAWH Uy ABa napamMeTpa.

EOonHuubl namepeHus 1 paspsaHoOCTb MHAMKALUK M3MepsieMbIX na-
paMeTpoB NpuBeAeHbI B Tabn.4

Tabnuua 4
O6o3Haye- HanmeHoBaHue En. nam Kon-Bo 3HakoB MHAMKaLIK Mpum
Hue napameTpa ' " | uenas yacTb | Ap0o6. YacTb ]
Q CpenHun 06beMHbIN n/mMuH no7 0o 5 Mpum.1
pacxof, M3y no7 1o 6
Vv CyMMapHbIi 06bem n no 11 - Mpym.1
(HapacTarLnm UTOrom) m° 0o 8 3 Mpym.2
v+ O6bem npsiMoro noToka n no 11 - Mpym.2
(HapacTaloLLMM UTOTOM) m° [o 8 3
V- O6bem obpaTHOro notoka n no 11 - Mpum.1
(HapacTaloLLMM NTOTOM) m° [o 8 3
T Bpems HapaboTku yac 0o 6 2
(HapacTarLmMmM UTOrom) yac:MmH | go 5 (vac) 2 (MUH)
3HayeHne ao3bi:
V3 - 3agaHHoe n o7 3
Vu - U3MEpPEHHOoEe n go7 3
NMPUMEYAHUA.

3HayeHne pacxoga npu obBpaTHOM HanpaBfeHUMM MOTOKA, 3HaYeHue
obbema obBpaTHOro NoToka, a Tawkke OoTpuuaTenbHOe 3Ha4YeHue CyMm-
MapHOro o6bema MHOMLMPYHTCA CO 3HAKOM MUHYC.

2. CymmapHbii 06bem onpeaensieTcs Kak cymma 06bemMoB, HAKOMMEHHbIX

npyv NPSAMOM (NOSNIOXKUTESNTbHOM) U 0BpaTHOM (OTpuuaTenbHOM) Hanpas-
NeHnsIX NOTOKa, C YYETOM 3Haka HanpasrieHus notoka. B HepeBepcus-
HOM pacxogomMmepe npupaweHve obbema Ans MHAuUMpyemblx napa-
METPOB «CyMMapHbIi 06beM» N «OOBEM NPSAMOro NOToKa» O4MHaKOBO.

3apaHHoe 3HadeHue Oo3bl V; 1 namepeHHoe V, MHaMUMpyoTes oa-
HOBPEMEHHO U TOMbKO B Mpolecce Ao3vpoBaHusa. [Npu aToM nonepe-
MEHHO CO 3HAYEeHVAMM O03 UHONLMPYETCS 3HaYeHne pacxoda Q,

HabGop nHauumMpyemMbix napamMeTpoB, eAVHULIbI U3MEPEHUS, Nepuog,
WMHAOMKALUMKW, a Takke oTceyka Mo MHOUKauUW MOryT yCTaHaBnmMBaTbCs
no 3akasy npw BbINyCcke U3 NPOU3BOACTBA UM Ha 0ObeKTe Npu BBOAE B
aKcnnyaTaumio.

MapameTtp Mepuon wvHAMKaumMM (Bpemsi BbICBEYMBAHUSA OOHOIO
N OAHOBPEMEHHO ABYX NapaMeTpoB Mpyv aBTOMaTUYECKOM MepeEKto-
YeHUU MHaukKauum) 3agaeTcs nporpammHo B npegenax ot 1 go 100 c,
TMNOBOE 3Ha4YeHMe Npu NocTaBke — S C.
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Bo3MOXHO NpuHyauTENbHOE MepeKnioYeHne NHaMKaumMm npu noga-
ye Ha ynpaBnsOLWMIA BXOO COOTBETCTBYIOLIEro CuUrHana, ecnv ans
ynpaBsnsolero Bxoga 3agatb HasHadeHne HaBurauusi no MeHio.

Mpu HanMuMm HewTaTHOM cuTyaumm B paboTte Tpybonposoga mnu
HemcnpaBHOCTM nNpubopa Ha MHAMKATOP BbIBOAUTCA cooblieHne o6
owmbkax (puc.2) B BUAE ABYX CTPOK: CTPOKM C MOPSIAKOBLIMU HOMEPaMMU
3HAKOMECT M CTPOKM CNoBa COCTOSHUS.

Ol 76543210
X = =X = = = =

Puc. 2. Uluaunkauua cooodlieHmna o6 oumbKax.

Owwunbka oTMevaeTcss B CrOBE COCTOSIHUSA 3HAKOM <X> MO COOT-
BETCTBYHLLUMM HOMEPOM 3HaKoOMecTa, OTCYTCTBME TakoBOW — <->. Ha-
3HayeHus 3HaKOMeCT CrioBa COCTOSIHUS YyKasaHbl B pasgene 2.5 Ha-
CTOSILLLEro pyKoBOACTBA.

NHuaunkaumsa cooblieHns o6 owmnbkax byaeT yepenoBaTbCs C UHOM-
Kauuen napameTpoB C 3a4aHHbIM NEPUOAOM.

1.4.6.2. Bxog ynpasneHus.
HasHayeHve Bxoga ynpaBneHus 3agaeTcs NporpaMmmHo:

- CTapT [03UpPOBaHUSI — BKIOYEHME [03UPOBaHUS 3a4aHHOro
3Ha4YeHUs1 403bl N0 CUrHany yrnpaerneHus;

- Pexxnm «Ctapt-Cton» — BKMOYEHME M BbIKMOYEHME O03MpPOBa-
HWA NO cUrHany ynpasneHus;

- HaBurauma no mMeHrwo — nepeknw4vyeHne nHankagmumn no curHany
ynpaBIrieHu4.

Cxema uenn Bxoda ynpaBrieHus, a Takke napameTpbl ynpasristo-
Lero curHana npueegeHsl B [NpunoxeHun b.

1.4.6.3. YHuBepcanbHbie BbIXoAbl.

Pacxogomep nMmeeTt fBa ranbBaHW4YeCckM pasBsa3aHblx Bbixoga Net
n Ne2 yHmBepcasribHbIX Kak MO BO3MOXHOMY peXunmy paboTbl (4acToT-
HbIA, UMMYJSbCHbINA UKW FTOTMYECKNI), TaK N BO3MOXHOMY Ha3Ha4YeHMI0.

Tun (pexnm paboTbl) BbIXOL4OB, HA3HAYeHMEe, a Takke napamMmeTpbl
nx paboTbl 3agalTCa NPOrpamMHO MpY BbiMyCKE U3 MPOU3BOACTBA B
COOTBETCTBUM C 3aKka3oM NnBo Ha 06bEeKTe NPy BBOAE B dKCMNyaTauuio.

Cxema OKOHEYHOro Kackaga BbIXOAOB W OMUCAHWE €ro pexnmMon
paboTbl npuBeaeHbl B [NpunoxeHun b.

B “MNynbCHOM M 4acTOTHOM peXumax BbIXOAbl MOFYT MCMOMb30-
BaTbCA AN BbiBoAa pe3ynbTaToB U3MEpEeHUs B BUOE MMMNYNbCHOW Mo-
crieqoBaTenbHOCTU TUMNa «MeaHap» CO CKBaXXHOCTbIO 2 U HOPMUPOBaH-
HbIM BECOM MMMNynbCOB. [pefenbHas YactoTa cregoBaHus UMMYSbCOB
2000 Iu.
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KoHcTaHTa npeobpasosaHus. Beixoaa Kp (Mmn/n), onpepensowias
BeC uMMnyrnbca, MOXeT ycTaHaBnmBatbca B npegenax ot 0,0001 go
200 000 ¢ muHUManbHbIM guckpetom 0,0001. Ona onpeneneHnsa 3Ha-
YyeHuns K, c y4eToM MakcumarbHOro 3HaveHus pacxopa B Tpybonposo-
ae, roe Oyger ycrtaHaBnvBaTbCA pacxoqoMep, a Takke YacTOTHbIX
CBOWCTB MPUEMHMKA MMMYMbCHOrO CuUrHamna MOXHO BOCMOJSb30BaThbCA
dopmyron:

36-F_ 18-10°

makc  Qmakc " Tu

roe Quakc — MakcUMarnbHbIA 3KCMyaTauMOHHbBIA pacxod B TpybonpoBo-
3
ae, m°/\;

F — makcumanbHO gonyctumasi Ansi npueMHuKa YactoTa cnegoea-
HUSt UMNYNbCOB pacxoaomepa, I'u;

Kp[I/IMI'I/J'I] <

-
ru=?"‘ — MUHMMAanbHO AoNycTUMas Anst NpUeMHMKa ONUTENbHOCTb
NMMYNbCOB pacxogoMepa, MC;
T, — nepuvoa crneaoBaHWs MMMNYNbCOB Ha BbIXOOE PAaCXOAoMepa,
MC.

[To ymonyaHuio npw BbiNycke M3 npou3BoacTBa Anda Bbixoga Ned
yCTaHaBMMBAETCA YaCTOTHbIN pexuM paboTbl M 3HayveHune K, ykasaH-
Hoe B Tabn.5, yto cootBeTcTBYET YacToTe okono 1500 Ny npu Quave.

Tabnuua 5
Dy, Mm 10 [ 15 | 20 | 25 | 32 | 40 | 50 | 65 | 80 | 100 | 150 | 200 | 300
Ko, wmn/n |1600| 700 [ 400 | 250 | 160 | 100 | 65 | 40 | 25 | 15 7 4 1,7
¢ B vactoTHOM pexmme 4yacTtoTa crnegoBaHMsl NMPOnopUMOHanbHa cpen-

HemMy OObEeMHOMYy pacxody, WU3MepeHHOMY B TedeHue npeabiayLimx
80 mc.

Mpu paboTe B YacTOTHOM pexuMe 3agaeTcs 3HadveHue Kp, a Takke
3HayeHua napameTpoB MakcumanbHas 4YacTtoTa U ABapuihHas 4vac-
TOTAa.

MakcumanbHasa YacToTa — YacToTa Ha Bbixode Npu MakcMMarb-
HOM pacxofe B JaHHOM Tpybonposoge. MpeBbilleHne Ha BbiXoae 3Ha-
yeHna MakcumanbHOM YacTOThl ANarHOCTUPYETCS B pacXxogoMepe Kak
HewTaTHas cuTyauus, T.e. 3afaHHoe Ans AaHHOro Bbixoaa 3HadeHue K
HEKOPPEKTHO.

ABapuirHaa 4yactoTa — 4YacToTa CrnefoBaHMa MMMyNbCHOW nocne-
posartenibHocTh (He 6onee 2000 My), koTopas ByaeT popmmpoBaTbCs
Ha BbIXO4E B Criydyae, ecrnv M3MepeHHoe 3HaYeHne pacxoga npesbia-
eT 3HaveHne Quaus ANS AaHHoro Dy pacxogomepa. 3agaHHoe 3HaveHue
ABapUUHON 4acTOTbl JO/MKHO ObITb HE MeHblUe 3a4aHHOro 3Ha4YeHus
MakcumanbHOM 4acToTbl ANA OaHHOro Bbixoda. Onsa OTKYeHUs
dyHKUMN POPMUPOBAHUSA HA BbIXOAE aBapUNHOW YacToTbl HEOH6XOAMMO
3agaTb 3Ha4YeHne ABapunHOM 4YacToThl, pasHoe 0.
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HasHadeHune Bbixoda B YaCTOTHOM pexmnme 3agaeTcs yCTaHOBKamMu
Pacxoa no moaynio, Pacxon npamon 1 Pacxon obpaTHbIN.

Mpn yctaHoBke Pacxopm no moaynk MMMyrbCHas nocrenosa-
TENbHOCTb C YacTOTOW crneaoBaHust, NMPONOPLMOHANTbHOW M3MEPEHHOMY
3Ha4yeHuIO pacxoda, hopMUMpyeTCca Ha Bbixode npu Nbom Hanpasne-
HUW NOTOKa, Npu ycTaHoBke Pacxon NpsAMOM — TOMbKO Mpu NpsMOM
HanpaBneHun noToka, Pacxon ob6paTHbIN — TONbKO Npu 06paTHOM Ha-
npaBneHum.

¢ B umnynbcHom pexrme paboTbl B TEMEHUE CEeKyHAbl Ha BbIXOZ MOCTY-
naeT nayka UmnynbCcoB, KONIMYECTBO KOTOPLIX C Y4ETOM Beca MMnyrnbea
COOTBETCTBYET 0OBbEMY, U3BMEPEHHOMY 3a NpPeblayLLYy CeKyHay.

Mpu paboTe B UMNYrbCHOM pexume 3adaeTtcs 3HadeHve K, n Me-
puoa MMNynbCoB.

Mepuoa nMnynbcoB — nepuop CriefoBaHUA MMMYNbCOB B Nayke;
MOXeT ObITb 3aaaHo 3HayeHue ot 1 go 1000 mc.

HasHauyeHve BbIxoda B MMMYMbCHOM peXume 3agaeTcsi ycTaHoB-
kamm O6bem no moaynt, O6bLem npsamon, O6bLem obpaTHbIN U
Mmnynbc gosartopa.

Mpun yctaHoBke O6bLEM NO MOoAYIH UMMYSbChl, KONMYECTBO KOTO-
pbIX MPOMOPLMOHANbHO U3MEPEHHOMY 3HaveHuto obbema, noctynaroT
Ha BbIXxo4 npu Nob6OM HanpaBneHun NoToka, npu ycTtaHoBke O6bLem
NPSAMON — TOSTLKO NMpX NPAMOM HanpasneHun notoka n O6bLem obpat-
HbIMA — TONbKO NPV 0BpPaTHOM HanpaBneHUN.

ﬂpm yCTaHOBKe MMI‘Iyan gosatopa B MOMEHT OKOHYaHUA O03U-
poBaHnA Ha BbIXo4d BblAAETCA OANH NMNYIIbC.

¢ B nornyeckom pexvmMe Ha BbIXOAE Hannuuio cobbITna (Mnu ero onpeje-
NEeHHOMY COCTOSIHWIO) COOTBETCTBYET OAWH YPOBEHb 3MEKTPUYECKOro
curHana, a oTCyTCTBMIO COBbITUSA (UM MHOMY €ro COCTOSIHUIO) — APYron
YpPOBEHb CUrHana.

[MporpamMHO 4515 SIorMyeckoro pexmnma 3agaetcs AKTUBHBIN ypo-
BeHb, T.€. ypoBeHb curHana (Bbicokun nnv HuU3knmn), cooTBeTCTBY!IO-
LLMA HaNM4unio CobBbITUA. DNEKTpUYeckme napameTpbl YPOBHEN curHana
npuseneHsbl B MNpuroxenun b.

HasHaueHue BbiIxoga B JIOrMYECKOM pexunme 3agaeTcqa yCTaHOBKa-
MW

- HanpaBneHue noToka — ypoBeHb CuUrHana Ha Bbixofde n3MeHsieTcs 6e3
3aepPXKn Npy U3AMEHEHUW HanpaBreHUss NOToka B TpyGoNpoBoAe;

- OwmnbkKa Q>Quakc — YPOBEHb CUrHana Ha BbIXo4e U3MEHUTCS, ecnn u3-
MepeHHOe 3HavyeHue pacxofa npeBbiCUT 3HavyeHne Quaus 4N AAHHOrO
D, pacxogomepa;

- Mobaa owmbka — YpOBEHb CUTHamna Ha BbIXode U3MEHUTCA npu BO3-
HUKHOBEHUU NOOM HellTaTHON cutyauun, ,D,MaFHOCTMpyeMOﬁ I'Ipl/|60-
powm;

- Pene posatopa — YPOBEHb CUrHana Ha BblXoAe U3MEHUTCA B MOMEHT
OKOHYaHU4A O03NPOBaHUA;
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- HanpaB. noTtoka gna tennoyyeTta — M3MEHEHNE YPOBHSA CUrHana Ha
BbIXO4€E NPOM30OMAET TONbKO, €CNN ONNTENTbHOCTb BPEMEHMN U3MEHEHUSA
HanpaeneHus noToka Oyaet Gonblue 3agaHHOro BPEMEHU WHEPLUK;
3HayeHue napameTpa T UHepLUUM NOTOKA MOXeT ObITb 3a4aHO B AMa-
nasoHe ot 0 go 60 MuH;

- dnar HaNUuUA NUTaAHUA — NPU HaNUYUU HaNPSXKEHNS NMUTaHWSA Ha Bbl-
xoae cdopmupyeTcs BbICOKMI ypoBeHb cUrHana, npu nponagaHun nu-
TaHUS HanpsPKEHUE Ha BbIXOOE OTCYTCTBYET.

BHUMAHWE ! lNpu nporpamMHOM BKOYEHUN B paboTy TOKOBOMO
BblXx0o4a yHVBepcanbHbl Bbixod Ne2 yyacTByeT B ynpaBneHun paboToun
TOKOBOFO BbIXOAa W He MOXeT UCMosib30BaTbCA N0 CBOEMY MNPSMOMY
Ha3Ha4YeHuo.

1.4.6.4. TOKOBBIV BbIXOA,

TokoBbIN BbIXOA pacxogomMepa MoxeT pabotaTtb B OAHOM M3 Tpex
Anana3soHos: (0-5) MA, (0-20) MA unn (4-20) MA.

HomuHanbHas ctatnyeckas xapakrepucTmka TOKOBOro Bbixoda

Q= QHy + (QBy A QHy) IBbIX — IMl/IH

IMaKC - IMl/IH

roe Q — nsmepeHHoe 3HaveHue pacxoaa, N/MUH;

Q.y — 3a4aHHOe 3Ha4YeHne HWXHeW YCTaBKU MO TOKOBOMY BbIXOAY,
cooTBeTcTBYOLLEE |y, TI/MUH;

Qsy — 3a4aHHOE 3Ha4YeHVe BEepPXHEN YCTaBKu MO TOKOBOMY BbIXOAY,
cootBeTcTBYtOLLEE |yake, N/MUH;

lswx — 3HAYEHME BbIXOOHOTO TOKOBOIO CUrHana, COOTBETCTBYHOLLEE
N3MepPeHHOMY 3Ha4YeHMU0 pacxoaa, MA;

lvakc — MakCMManbHOE 3Ha4YeHWe auManas3oHa paboTbl TOKOBOrO Bbl-
xoaa (5 unu 20), MA;

[y — MMHMManNbHOE 3Ha4YeHne AnanasoHa paboTbl TOKOBOrO BbIXO-
Aa (0 unun 4), MA.

MporpamMmmHO st TOKOBOrO BbIXOA4a 3aJatoTcs Auanas3oH paboTbl u
3Ha4yeHWs1 yCTaBOK, a Takke HasHayeHue. [pu ycTaHOBKE HasHavyeHus
Pacxopg no moaynto — TOK, NPONOPLUNOHANbHbLIN U3MEPEHHOMY 3Hauye-
HUIO pacxofa, NoJaeTcs Ha BbIXO4 Npu NoboM HanpaBneHWM NOTOKa,
npu yctaHoBke Pacxop npsiMOM — TOMbKO MpY MPSIMOM HanpaeneHun
noToka, npu yctaHoBke Pacxop obpaTHbIn — npu. obpaTHOM Harnpas-
neHun.

[MapameTpbl TOKOBOrO BbIXOA4a U CXema NOAKMYEHNS K HEMY Mpu-
BefeHbl B [NpunoxexHnn b.

BHUMAHUE ! [Ins obecneveHuns paboTbl TOKOBOrO BbiIXoAa Heob-
XOOUMO AJ19 OKOHEYHOro kackaja yHusepcanbHoro Bbixoga Ne2 ¢ no-
MOLLIbIO MEPEMbIYEK Ha KOHTaKTHbIX napax J4 un J2 mogynsa obpaboTkm
3a[aTb aKTUBHbIN peXunm paboTsl.
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1.4.6.5. lNocnepoBaTtenbHbI NHTEPENC.

lMocnepoBaTesnibHbIN UHTEPdENC MO3BONAET MofyyaTb UHpopma-
uunio 06 n3mepsiemMbIX U yCTaHOBOYHbLIX NapamMeTpax, a Takke moandum-
UMpoBaThb LOCTYMHblE YCTAHOBOYHbIE NapamMeTpbl.

Mpn Hanuuumn moaynsa MHAMKaumm Nnpnbop ocHalaeTcst no Bbibopy
nocnegoBaTenbHbIM MHTEpdencom RS-232 nnn RS-485. MNMpwu otcyTeT-
BMM MOAYNS MHOMKaAUMKM Ha Moaynb 06paboTku No 3akasdy MOXET ObiTb
YCTaHOBIEH AONOSTHUTENbHbIA MoayNnb RS-485.

NHTepdencol RS-232 n RS-485 nopgaepxumsatoT npotokon ModBus
(RTU ModBus n ASCII ModBus).

[Mpyn OTCyTCTBUM BCTPOEHHOro WMHTepdenca HacTponka npubopa
MOXET OCYLLECTBMATLCS C NOMOLLbIO BHELLHEro npeobpasosartensa RS-
232, nocTaBNAeMoro no 3akasy WM NoaknyaemMoro K mogynto obpabot-
kn. [logkntodeHne npeobpasoBatend RS-232 onvcaHo B MHCTPYKUUK
MO MOHTaXYy.

BcTtpoeHHbIn nHTepdgenc RS-232 moxeT ncnonb3oBatbCsa Afis CBs-
31 C nepcoHanbHbIM KomnbtoTepoMm ([1K):

- No kabento (Npu ANVHE NMHUK CBA3K A0 12 M);
- N0 TenedOHHON NMHMK (C NOMOLLBIO TENE(OHHOro Moaema);
- N0 pagmokaHany (C NOMOLLbK pagMoMoaema).

[anbHoCTb CBA3M NO.TenedoHHOW NMNUHUN U paguokaHany onpege-
NATCA UX XapakTepucTukamu.

NHTepdenc RS-485 obecneumBaeT cBA3b No Kabeno B rpynne u3
HEeCKOnbKMX abOHEHTOB, OOUH U3 KOTOPbIX MoXeT 6biTb K, npn anvHe
nnHum cBssu 4o 1200 m.

CkopocTb 06bmeHa no uHtepderncam RS-232 n RS-485 (ot 1200 go
19200 bop), a Takke napameTpbl CBS3M yCTaHABNUBAKOTCS Nporpamm-
HO.
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1.5. MapkupoBKa n nnombupoBaHue

1.5.1.Ha nepegHen naHenn 6rnoka nsamepeHss SMP ykasbiBaloTCS:
- HaMMmeHoBaHne 1 obosHavyeHne npmnbopa;
- TOBapHbIN 3HaK OUPMbI-U3rOTOBUTENS;
- 3HaK yTBEPXOEeHUs Tuna cpeacTea N3aMepeHus;
- BUA, UCMONHEHUS;
- Tunopasmep OMP;
- HanpsbkeHne NuTaHus pacxogomepa.

3aBOACKOM HOMEP YKasaH Ha LWunbauke, pa3MeLLeHHOM Ha Kopny-
ce BW.

Ha kopnyce B mapkupoBaH repmoBBof, kabens nutaHus =24B.

1.5.2.Nocne noeepkn pacxogomepa nrnomMonpyeTca KOHTakTHas napa J5 pas-
pelueHna MmoandmrKaumm KanmbpoBOYHbIX NapamMeTpoB.

1.5.3.KoHTakTHasa napa J6 paspelueHus mogudukaLmm cepBUCHbIX napameT-
poB MOXeT ObITb onnombupoBaHa nocre NpoBedeHUs NMycKoHanagou-
HbIX paborT.

Kpome Toro Ans 3awuTbl OT HECAHKLMOHMPOBAHHOIO AOCTYyna Mnpu
TPaHCNOPTUPOBKE, XPaHEHUMN UK 3KChyaTaumMm MoryT BbiTb onnomou-
POBaHbl ABa KPENeXHbIX BUHTA KPbILLIKK BGrioka usMepeHusi.
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2. ICTNONb30OBAHUE MO HA3BHAYEHUIO

2.1. 3kcnnyatauuoHHbIe orpaHU4YeHus

2.1.1.3kcnnyataumna pacxogoMepa [OOfKHa MNpou3BOOUTLCS B YCIOBUSAX
BHELLHMX BO3AENCTBYIOLLNX (PAKTOPOB, HE NPEBbILLAKLLMX AO0NYCTUMbBIX
3HayYeHuKn, oroBopeHHbIX B n.1.2.3.

2.1.2.Pacxogomep MOXeT yCcTaHaBNMBaTbCA B BEPTUKANbHOM, rOPU3OHTarb-
HOM MIM HaknoHHoM TpybonpoBoae. Hanvune rpsiseBUKOB MUK cneum-
anbHbIX PUNBLTPOB He 06s13aTeNbHO.

2.1.3.ToyHasa 1 HapgexHast paboTta pacxogomepa obecneymBaeTcsa Npwu Bbl-
nosIHEHUM B mecTe yctaHoBku [NINP cnegyowmx ycnoBumn:

- OTCYTCTBYET CKOMMNEHME BO3AYXa;
- AaBreHne XNaKoCTM UCKNoYaeT razoobpasoBaHne B TpyOONPOBOAE;

- Ha Bxoae u Bbixoge [MMNMP umetoTcs NpsiMONMHENHbIE ydacTkn Tpybo-
npoBoga cooTBeTcTBYyOWEN AnnHbl ¢ Dy, paBHbim Dy TP, Ha atux
yyacTkax He AOSMKHO ObITb HUKaKMX YCTPOWCTB UNWN 3fIEMEHTOB, BbI3bl-
BaOLLNX U3MEHEHME CTPYKTYPbl MOTOKA XNOKOCTY;

- BeCb BHYTpeHHUN ob6bem kaHana [NINP B npouecce paboTbl pacxogome-
pa 3anosIHEH XNOKOCTbIO;

- HaNpPsPKEHHOCTb BHELLUHEro MarHUTHOrO Mo MPOMBbILLIIEHHON YacToTbl
He npesblwaeT 40 A/M.

BHUMAHUE ! 3anpeliaeTcs Ha Bcex aTtanax pabotsl ¢ AMP ka-
caTbCA pyKamu 93MNEeKTPOAOB, HAaXOASLWMXCA BO BHYTPEHHEM KaHane
nrp.

PekomeHngauumn no BbIbopy MecTa YCTAHOBKM U NpaBuina MOHTaxa
(oemoHTaxa) pacxogomepa, onncaHve Habopa anemMeHTOB apmaTypbl,
a Takke komnnekta npucoeguHutensHon apmatypbl «B3JIET KIMTA» n3-
noxeHol B [OOKymMeHTe - «Pacxogomep-cHeTumk - aneKTpoMarHUTHbIN
«B3JIET OM». Moandukauua MNMPOPU. MNHCTPYKUMA MO MOHTaXy».
LWKCA.407112.000-01 M.

BHUMAHWE ' He ponyckaetca c [MP, dyteposaHHoro dTopo-
nnacTom n 6e3 3aWmnTHbIX KOSEL, CHUMATb CTSXKHYHO WNUIbKy (60nT) n
NPWXNUMHbIE NfiacTHbI Ha Bpems 6ornee 10 MuH.

2.1.4.Tvn n coctaB KOHTPOSIMPYEMOWM XUAKOCTU (HanmuMyme U KOHUEeHTpauus
B3BeCeMn, NOCTOPOHHUX XUOKOCTEN U T.M.), peXxum paboTbl U COCTOAHNE
TpybonpoBoga He [OMKHbI NPUBOAUTL K MOSABAEHUIO OTIIOXEHUN,
BNUAOLLMX HA paboTOCNOCOOHOCTL N METPONOINYECKME XapaKTepucTu-
K1 pacxogomepa.

Ona obGecneyeHuss paboTocnocobHOCTM pacxogomepa B CUC-
Temax, WCNOSIb3YyKLWMUX MO KaKUM-NMOO nNpUYUHAM YrofibHble
¢unbTpbLI, HEO6XO0AMMO CneauTb 3a UX UCMIPABHOCTLHO.
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2.1.5.HeobxoanMMocCTb 3aLlMTHOrO 3a3emMreHuns npudbopa onpenensiercs B co-
OTBETCTBMU C TpeboBaHuaMHK rnaebl 1.7 «[1paBun ycTponcTea anekTpo-
YCTAHOBOK» B 3aBMCUMOCTU OT HanpsbKeHWUs NUTaHUs U YCrioBUK pas-
MeLeHus npmbopa.

2.1.6.MonHuesawmta obbekTa pasmMeLLeHns npudopa, BbINONIHEHHAs B COOT-
BETCTBUMN C «HCTPYKLMEN MO YCTPOMUCTBY MOSIHME3aLWMTbl 34aHNN, CO-
OPYXXEHUI N NPOMBILLNIEHHbLIX KOMMYHMKaumin»y CO153-34.21.122-2003
(yTBepkaeHHon [Mpukazom MuHaHepro Poccumn Ne280 ot 30.06.2003),
npegoxpaHaeT npubop OT BbIXOAa M3 CTPOSi MPU HaNM4YMM MOSHUEBBIX
pas3psiaoB.

2.1.7.TpeGoBaHus1 K yCrnoBUsIM 3KchmyaTauunm u BblGOpY MecTa MOHTaxa,
npuBEAEHHbIE B HACTOSLLEWN IKCMIyaTaluUoHHON AOKYMEHTauuu, y4u-
TbIBAlOT Hambonee TUNUYHbLIE BHELLHME haKTOpbI, BNusiowme Ha pabo-
Ty pacxogomepa.

Ha o6bekTe akcnnyaTtaumMm MoryT CyLLeCTBOBaTb MM BO3HUKHYTL B
npoLecce ero aKcnnyaTauuMu BHellHWe akTopbl, He noaaaroLimecs
npeaBapuTenbHOMY MPOrHO3Yy, OLeHKe MM NpPoBepKe U KOTopble Npo-
N3BOANTENb HE MOT Y4YecTb Npu pa3paboTke.

B cny4yae nposiBneHunsi nogo6Hbix hakTopoB creayeT yCTpaHUTb MX
WM HaMTU MHOE MEeCTO JKCnsyaTauuun, rae gaHHble akTopbl OTCYTCT-
BYIOT UNW He OKa3blBalOT BIIUSIHUSA Ha paboTy nsgenusi.

2.2. Bblbop TMnopasmepa pacxoaomepa

2.2.1.Bbibop TMNopasmepa pacxogomepa onpegensietca gvanasoHoM pac-
XoaoB B Tpybonposoae, rae 6yaet ycraHaenueatbes MNP, Ecnn gua-
nasoH pacxofoB AN AaHHOro TpybonpoBoaa yknagblBaeTcsa B guana-
30H pacxofdoB HeECKONbKUX TunopasmepoB OMP, To onpepensaTtb Hyx-
HbIA TUNOpa3Mep PEKOMEHOYeTCs UCXOAs U3 3af4aHHOro npeaenbHoro
3Ha4YeHUs NoTepb Hanopa.

2.2.2.Ecnn 3HaveHne Dy BbibpaHHoro tunopasmepa OMP MeHblle 3HayeHuns
Dy tpy6onpoBoaa, kyga npegnonaraetcs ycrtaHasnueath [P, To ans
MOHTaxa B TpybonpoBog WCMOnb3ylTCs TMepexoaHble KOoHyca (KOH-
y3op v Andpysop).

2.2.3.0npenenntb ruapaBnuyeckme noTepu Hanopa B CUCTEME <KOHQY30p —
MNP — gnddysop>, NpMBedeHHON Ha PUC.3, MOXHO MO HWXenpuse-
JEHHON MeToAMKe.

2.2.3.1. icxogHble gaHHble onga onpeaerneHns notepb Hanopa:

- 06BbeMHbI PacXof XWAKOCTU B AaHHOM TpyGonposoge -Q  [M/d];
- Dy nogBopsiero Tpybonposoaa -D1  [mMm];
- Dy MNne -D2  [mwm];
- Dy otBOAsILWEro Tpybonposoaa -D3  [mm];
- Yron KOHYCHOCTW KOHQby3opa -o1  [rpag];
- YroJs1 KOHyCHOCTU auddysopa -az [rpaa);
- ANHa NPAMONMHENHOrO y4YacTka -1 [MMm].

21



ai/2 I a2

1 — KOHGby30p; 2 — NoSTHONMPOX0OHas waposas 3adsuxka; 3 — lNl1P; 4 —
oughghy3op.

Puc. 3. Cxema Tpyb6onpoBoga B mecte yctaHoBku [IMP.

2.2.3.2. CornacHO M3BECTHOMY MPUHUMUMNY Cynepno3vuumm cymMmMapHble noTepu
Hanopa hy B cucteme <koHdysop — IMNMEAP — guddy3op> cknaabiBatoTca
N3 MECTHbIX NoTepb Hanopa B koHdy3ope h,q, NPAMONNMHENHOM y4acT-
ke (anvHou ) hy2 n guddysope hys.
[ToTepn Hanopa B KOHAy30pe onpeaenstTcs no rpacduky puc.4a,
rae Va2 — CKOPOCTb MOTOKa XMAOKOCTU B NPSMOSIMHENHOM yyacTtke. [pa-
VK 3aBUCUMOCTM NOTEePb Hanopa OT CKOPOCTU MNOTOKA paccynuTaH ans
yrna KOHYCHOCTU KOH(y3opa a1 = 20 °. [Ina onpegeneHns CKopocTu no-
TOKa >XMAKOCTM MO 3Ha4YeHuo obbeMHoro pacxoga Q MOXHO BOCMOSb-
30BaTbCA rpacpmkom puc.5 nnm gopmysion:

QM3 /4]

3
09-n-D2[MM].10
. y

v[m/c] =

MoTepn Hanopa B NPSAMOSIMHEMHOM Yy4acTKe onpeaenstTcsa no
rpacmky puc.46. pacuk 3aBUCMMOCTU MNOTEPb Hanopa OT CKOPOCTH
NMOTOKa paccyuTaH A58 OTHOLLEHUN OSIMHbI NPSMOSIMHENHOrO yyacTka K
anametpy 15; 20; 25 n 30.

MoTepun Hanopa B anddysope onpenenatnTca No rpadomky puc.4s.
Mpadhmk 3aBMCUMOCTN NOTEPb HanNopa OT CKOPOCTM MOTOKa paccyuTaH
Ans yrna KoHycHoctn guddysopa oz = 20° 1 OTHOLIEHUA HAanBobLLEro
AnameTtpa guddysopa Kk HammeHbwemy 2,0; 2,5; 3,5 n 4,0.

MPUMEYAHUME. T[MporpammHoe obecrneyeHue aAnst NpoBeAeHUus
YTOYHEHHOro pacyeTa noTepb Harnopa B cucteme <koHdgysop — MNP —
Anddy3op> NOCTaBASETCA MO 3aKkasy.

22



h,1, M BOA.CT.
0,4
0,35 -
0,3 -
0,25 -
0,2 -+
0,15 A
0,1 1
0,05 A : ! ! . . . . .
0 . . . . : . . . :
2 3 4 5 6 7 8 9 10 11 12 V,, mic

0)

h,,, M BOA.CT. /D,
12

10

30
25
20
15

h,3, M Bog.CT.
3 : : : : : : : - : : Ds/D,
2.5 - . : : ; . : y ; : : 4,0
3,5
2 1 2,5
2,0

Puc. 4. I'pacdhmkm 3aBucMmMocTen notepb Hanopa B KoHdy3ope (a), npsimo-
nuHenHoOM y4vacTke (6) n auddysope (B).
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Puc. 5. N'padmk 3aBMUCMMOCTM pacxona XUOAKOCTU OT CKOPOCTMU NMOTOKa AnA
pa3nuyYHbIX 3Ha4YeHun Dy.
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2.3. NoaroToBKa Kk paboTte

2.3.1.Mepbl 6e3onacHocTu.

2.3.1.1. K paboTte c pacxogomMepom AonyckaeTcs nepcoHars, U3yuYmBLUUA SKC-
nnyaTaunMoHHYO AOKYMEHTaUNI0 Ha nsgenve.

2.3.1.2. lpn nogrotoBke U3OeNus K UCNOMb30BaHUIO U B NpoLiecce akcnnyarta-
UMn  gormkHbl cobntogaTtbca «[lpaBuna. TeXHUYECKOW JKCnryataumm
3NEeKTPOoyCTaHOBOK noTpebutenen» n «lpaBuna TexHukn 6esonacHo-
CTM NpW SKCASyaTauumn 351EKTPOYCTAHOBOK NOTpebutenemny.

2.3.1.3. lNpun npoBegeHun paboT Cc pacxofoMepoM onacHbiMK pakTopamu Ons
YyenioBeka ABNATCA:

- NepeMeHHoe HanpsKeHne (C AencTByLWUM 3HadYeHem o 242 B vac-
ToTomn 50 Ny);

- faBrneHne B Tpybonposoae (8o 2,5 Mla);
- Temnepatypa paboyen xungkoctn (go 150 °C);

- apyrue daktopbl, CBA3aHHbIE C npodunemM n cneundukon obvekra, rae
NPOU3BOAUTCH MOHTaX.

2.3.1.4. 3anpewaeTtca MCnonb3oBaTb PAacxogoMepbl Npu AaBieHun B Tpybo-
nposoge 6onee 2,5 MlMa.

2.3.1.5. Npn oBHapyXeHnn BHELLHMX NOBPEXOEHUN n3gennsa nnn kabens nuta-
HUSA cnefyeT OTKNIOYATE pacxogomep A0 BbIACHEHUSA CheunannucTtomM
BO3MOXHOCTM €ro AasbHenLwen akcnayatayun.

2.3.1.6. B npouecce paboT no MOHTaXy, NyckoHanagke uimM peMoHTYy pacxoao-
Mepa 3anpeLiaeTcs:

- NPOU3BOANTL NOAKMIOYEHUSI K pacXo4oMepy, NEpPEKYeHNs pexXxMMoB
UNN 3aMeHy 3NEKTPOPaAaNOINIEMEHTOB NPY BKITHOYEHHOM MUTAHWUN;

- JeMOHTax pacxogomMepa U3 TpyGonpoBoaa A0 NOMHOro CHATUS AaBne-
HUA Ha y4yacTke TpyGonpoBoaa, rae Npou3BoaAaTcs paboThi;

- MCMONb30BaTb HEWUCNpaBHbIE ANEKTPOPaAaNONPUOOPbI, ANEKTPOUHCTPY-
MEHTbl NMMB0o 6e3 NOAKNIYEHNST X KOPMNYCOB K Marnctpanu 3aluTHOro
3a3eMreHuns (3aHyneHus).

2.3.2.MNpwn BBOAE B akcnnyataunto AMP O0fMKHO ObiTb NPOBEPEHO:

- COOTBETCTBME HanpaBlieHWsl CTPErikM Ha Kopryce pacxogomepa Ha-
npaBeHuto NoToKa XUAKOCTU B TPYGONpoBoaE;

- COOTBETCTBME AOJIMH MPSIMOSNIMHENHbLIX Y4acTKOB Ha BXOAEe M BbIXoAe
OMP;

- NPaBUITIbHOCTb MOAKMNIYEHUA pacxogomepa U B3aUMOAENCTBYIOLLENO
obopyaoBaHMs B COOTBETCTBUM C BblIOpaHHOW CXeMOW;

- NPaBUITIbHOCTb 3adaHHbIX PEXNMOB pa6OTbI BbIXOOO0B pacxoaomepa,

- COOTBETCTBUE HanpsiKEHUs NMUTaHWUS 3aaHHbIM TEXHUYECKUM XapaKTe-
PUCTUKaM.
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2.3.3.Pacxogomep npu nepBOM BKKOYEHMWN UMW MOcne AfnTenbHOro nepe-
pbiBa B paboTe rotos K akcnnyatauumn nocne:

- MOMHOro npekpaweHns ANHaAMUYECKNX TMOpaBfIMYECKUX MPOLIECCOB B
TpybonpoBoae, CBA3aHHbIX C U3MEHEHNEM CKOPOCTU U pacxoda Xuako-
CcTn (Npyn OMOPOXHEHUN UNKN 3anofHEHUM Tpybonposoaa, perynmpoBke
pacxoga v T.n.);

- 30-MuHyTHOM NpoMbiBku MNP noTokom XungkocTtu;
- 30-MMHYTHOrO nNporpesa pacxogomepa.

2.3.4.Tepen BBOOOM B 3Kcnnyataumio Heobxoammo onnombupoBaTth pacxo-
Aomep U 3aaBukkn Gannaca (nNpu ero Hanmuum).

2.3.5.lNocne 3aBepLueHnsa npoueaypbl BBOAA B 3KCryaTauuioo B nacnopTe Ha
pacxogoMep 3anofiHAeTCs rapaHTUMHBLIN TasrloH C yKasaHMeM MmecTa yc-
TaHOBKM 0BOpyaOBaHWs, HAUMEHOBAHUA IKCNyaTUPYIOLLEn U MOHTaX-
HOW opraHuM3aunn, gatbl BBOAA B 3KCMyaTaumio.

[na nocTaHoBKM pacxogomepa Ha rapaHTUMHOEe OOCnyXuBaHue
HeobGxoaMMo npeactaBvTb B cepBucHbln LeHTp (CL) nacnopt ¢ 3anon-
HEHHbIM rapaHTuUrHbIM TanoHoM. CL| genaeT oTMeTKy B rapaHTUMHOM
TarloHe O NocTaHoBKe Npubopa Ha rapaHTUMHOE OOCnyXXMBaHME U Ha-
npaBnsieT KCepoKONuIo TarloHa Ha NpeanpuaTne-m3roToBUTErb.

Ecnn pacxogomep He CTaBMTCS Ha rapaHTUMMHOe 06CnyXMBaHWE B
CL, T0 kcepokonusi 3anofIHEHHOro rapaHTUMHOIO TasfloHa HanpaBnsieT-
csl Ha NpeanpuaTUe-U3roToBUTENb.
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2.4. NMopsapok paboTbl

2.4.1.CpaHHbI B 3KCnnyaTauumio pacxogomep paboTaeT HernpepbiBHO B aB-
TOMaTUYECKOM pPEXUME.

MHpopmaumsa ob uamepsieMbix napameTpax U COCTOAHUN pacxo-
AomMepa MOXeT CUYMTbIBATbCA C MHAMKATopa (C aBTOMaTUYEeCKUM. UIn
NPUHYANTENbHBIM MEPEKIOYEHNEM MHAMKALUK), C YHUBEPCASbHbIX Y
TOKOBOrO BbIXOJOB, MO nocregoBaTesibHOMy UHTepdency RS-232 nnu
RS-485.

2.4.2 [1o3npoBaHne C NOMOLLbIO pacxofomMepa MOXEeT OCYLLeCTBIATbCA OA-
HUM N3 OBYX CrnocoboB: 3apaHee 3a4aHHOro 3HayYeHus [O3bl MU B
«CTapT-CTOMHOM» pPEXNME.

[nsi [o3vpoBaHWs 3a0aHHOIO 3HAYeHUst HeoOXo4MMO npeaBapu-
TenbHO 3TO 3Ha4YeHWe 403bl MPorpaMMHO BBECTU B pacxogomep. Haum-
HaeTcs npouecc A03MPOBaHUS MO CcurHany, MOCTYMNMBLLUEMY Ha BXOZ
ynpaeneHusi, Unu no koMaHge CtapT Jo3upoBaHUs, NOCTYNMBLUEN MO
nocnenoBaTenbHOMY WHTEpdENcy, 3aKkaHYMBaAETCsi — aBTOMaTUYECKU
nocne Habopa 3agaHHOro 3Ha4YeHWs 403bl.

B «cTapT-cTONHOMY» pexume npouecc 403NMpoBaHMUsS HauYMHaeTCs Nno
nepBoMy CurHany, NOCTynNMBLUEMY Ha BXOA YNpPaBNEHWUS, uUnv Mno WH-
TepdencHon komaHge CtapT A40O3MpOBaHUA, a 3akaH4YMBaeTca — Mo
BTOPOMY CUrHany Ha Bxoe yrnpasrieHus Uinn no KomaHae nHtepdenca
Crton po3upoBaHme. [nsa obecnedeHunsa paboTbl pacxogomepa B
«CTapT-CTOMHOMY» pPeXnme HeobxooMMO YCTaHOBUTb 3HAYeHWe 3aJaH-
HOW [03bl, paBHOE HYIIIO.

B npouecce [o3vpoBaHus Ha WMHAMKATOP BbIBOASITCA 3agaHHOE U
N3MepeHHoe 3HayYeHus1 0o3bl. [0 OKOHYaHWUIO 0O3MPOBaHUS Ha YHUBEP-
canbHbIX BbIxogax MoXeT OblTb chopMMpoBaH UMMYLC U/MnK normye-
CKWUIA CUrHan Ans ynpaBneHusl UCMONHUTENbHBIM MEXaHNU3MOM.

2.4.3.B pacxogomepe uMeeTcs BO3MOXHOCTb YCTAHOBKU OTCeYeK Mo namepe-
Huto pacxoga: Mo HapacTtaHuio 1 Mo ybbiBaHUIO, a Takke OTcCeYku
no MHAUKaTopYy.

Otceukn Mo HapacTaHuto 1 Mo yObIBaHUIO — 3TO NOPOroBble 3Ha-
YeHust pacxoda, HWXKe KOTopbIX (Mpy M3MeHeHMM pacxoda B 60nbLUyo K
MEHbLLYIO CTOPOHY COOTBETCTBEHHO) OTCYTCTBYET HakonsieHme obbema,
Bbldaya UMnNysnbCOB M TOKOBOro curHana. lNMpu aTom nHauumpyeTtcsa Hy-
neBoe 3Ha4YeHne pacxoaa.

OTce4yka NoO MHAUKATOPY — 3TO 3HAYEHNE pacxoda, HUXKe KOTOopo-
ro MHAMUMpyeTCs HyfeBoe 3Ha4YeHne pacxoga, a HakonneHne oobema,
BblJa4a MMMynbCOB M TOKOBOIO CUrHana npogosnkatoTcs.

3HayeHne Kagon M3 oTceyvyek MOXKET yCTaHaBnMBaTbCs B npepe-
nax ot 0 go 0,255-Quaus ¢ Anckpetom 0,001-Quans. TINOBOE 3HaAYEHME
npw Bbinycke 13 npomnssoactea — 0,002-Q,ave.

B pacxogomepe AN peBepCUMBHOIO NMoTOKa OTCeYKM cpabaTbiBaioT
Kak Mpu NMonoXUTerbHOM, Tak W Npy OTpuLAaTEeNIbHOM HanpaBneHuu no-
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Toka. CurHan HanpaBlieHNA NOTOKa TakKkKe U3MeHAEeTCA C y4eTOM YyCTa-
HOBJ1€HHbIX OTCEYEK.
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2.5. Bo3MOXHble HeucnpaBHOCTU U MeTOoAbl UX YCTpaHe-

HUA

2.5.1.NepeyeHb HeMcnpaBHOCTEW U HeLITATHbIX CUTyaUUiA, OUarHOCTUPYEMbIX
npnbopoM U NHOUUUMPYEMbIX B BUOE CUMBOMA <X> Ha COOTBETCTBYO-
LLleM 3HaKOMeCTe CrioBa COCTOSAHUS, NpuBedeH B Tabn.6.

Tabnuua 6

MopsaakoBbIn
HOMEp 3HaKoMecTa

CopeprxaHne HeucrnpaBHOCTH,
HeLTaTHOW cuTyauum

MpumeyaHne

Mpnbop He nHMLMannu3npoBaH

OTka3 nsmeputeng

3HayeHve pacxoga Gonblue Qmakc

MHorokpaTHbI c6on Npu n3mepeHnm

3HayveHve Kp ans Bbixoga Ne2 HekoppekTHO

3HayeHue Kp ans Bbixoga Ne1 HEKOPPEKTHO

OpHoKpaTHbIN cbon Npy N3MepeHNn

o= [NW|khlOO|N

3HayeHne pacxofa BbIWIO 3a npegesbl YyCTaBOK N0 TOKO-
BOMY BbIXOAY

2.5.2.MNpn nosiBNeHnn nHauKauum cmmeona <x> Ha 3HakomecTe 7 unu 6 npu-
6op HeobXxoaAMMO OTNPaBUTb B PEMOHT.

2.5.3.B cnyyae nHgukaumm cumBorna <x> Ha OpYyrnx sHakomectax u/wunu ot-
CYTCTBUS U3MEPUTENBHON MHAOPMALMK CnegyeT NpoBEpPUTD:

- Hann4dme n cooTBETCTBME HOpMaM HanpaxeHne nntaHnga Ha Bxoge pac-
Xxogomepa n UCToOYHMKa BTOPUYHOIO NMUTaHUA,

- HAEXHOCTb NOACOEAMHEHUS Lienen NUTaHus,;
- Hannm4yme XXnakoctn n ee ABMXXEHNA B pr60r|poso,u,e;

- OTCYTCTBUE CKOMJeHnA ra3a B MECTE YCTAHOBKKM pacxoaoMepa,

- KOPPEKTHOCTb 3HAYeHUN Kp N OTCEeYeEK Mo pacxoay, npu HeobxoanumMocTu
N3MEHUTb X 3HAYEHUA.

B cnyyae nonoxutenbHOro pesynbTaTa MepeqnCrieHHbIX Bbille
NPOBEPOK HEOOXOAMMO OTKMNIOYNTL PAaCXOAOMEpP U Bbi3BaTb NPEACTaBU-
Tens obcnyxueatowen opraHnsauumn nmbo cea3aTbCa ¢ NpeanpusTUeM-
N3roToBUTENEM ANsi onpeneneHns BO3MOXHOCTU AanbHEWLLIEN 3KC-
nnyatauun SMP.

2.5.4.Pacxogomep «B3JIET OM» no Buay UCNOSTHEHUS U C y4ETOM YCIOBUM
aKcnnyaTaumMm OTHOCUTCS K M3OennsiM, PEMOHT KOTOPbIX NPOM3BOANTCS

Ha cneumnarnnM3npoBaHHbIX

N3roToBuUTErNe.
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3. TEXHUWYECKOE OBCITY>KUBAHUE

3.1. NpoBepka TeEXHUYECKOro COCTOAHUSA

3.1.1.BBefeHHbIN B aKCnyaTaumio pacxogoMep pekomeHayeTcsa noasepratb
nepuoan4eckoMy OCMOTPY C Liefbl KOHTPONS:

- paboToCnocobHOCTM pacxoaomepa;

- cobnogeHnst YCNoBMIn aKkcnnyaTauum;

- HaNMYNst HANPSKEHNUST NMUTaHKUS;

- OTCYTCTBMS BHELLUHMX NOBPEXAEHNA COCTaBHbIX YacTen pacxogomMepa;
- HAAEXHOCTU ANEKTPUYECKMX YU MEXAHUYECKUX COEANHEHWIA.

MeprognYHOCTE OCMOTpa 3aBWUCUT OT YCIOBWIA 3KCMyaTauuun, HO
He JOoSKHa ObITb peXxe OAHOro pasa B ABe Heaenu.

3.1.2.HecobntogeHne ycnoBun akcniyaTauumnm pacxogomepa B COOTBETCTBUM
C pasgenom 1.2.3 MOXeT NPMBECTU K ero OTKasy Unu npeBbILEeHno 0O-
NyCTUMOrO YPOBHSA MOrPELLHOCTN U3MEPEHUN.

BHellHMe noBpexaeHusi pacxogomMepa Takke MOryT. Bbl3BaTb €ro
oTka3 . NMbo yBenuyeHue MorpeLlHoCT namepeHus. Flpyu nosiBreHum
BHELLHWX NOBPEXAeHUA HeobXxoanumo Bbi3BaTb crieupuanvcTa ans onpe-
AeneHnsi BO3MOXHOCTU AanbHeNLEeln aKkcnnyaTauum pacxogomepa.

3.1.3.B npouecce akcnnyaTaumm pacxogoMepa He pexe OOHOro pasa B rof
HeobXxoauMO MPoBOAUTL MPOMUNAKTUYECKUI OCMOTP BHYTPEHHEro Ka-
Hana [MNP Ha Hanuume 3arpsi3HEHUA U/unn OTNoXeHun. [onyckaeTtcs
HanuMyue nerkoro Haneta, KOTOPbIM AOSMKEH CHUMATbCA C MOMOLLBIO
YNCTOW MATKOW BETOLLUM, CMOYEHHOW B BOAE.

Mpy HanuuMn 3arpsi3HEHUA U/MNK OTIIOXEHUA Apyroro Buga nmbo
MX CYLWECTBEHHOW TOMLWMHbI "HEODXOOUMO NPOU3BECTU OYUCTKY MO-
BepxHocTu NMMNMP 1 oTnpaBuTe pacxogomMep Ha BHEOYEPEOHYIO MOBEPKY.

OumnCTKy OTMOXEHMI B ITOM Cllyvae pekoMeHayeTcs MpOBOAUTL
cpasy ke nocrne M3BreYeHUss pacxogomepa u3 TpybonpoBoga ¢ NomMo-
LL{blO BOAbI, YUCTOW BETOLUM U HeabpasnBHbIX MOKLLIMX CPEeACTB.

3.1.4.MNpn oTnpaBke pacxogomMepa Ha NOBEPKY MW B PEMOHT Heobxoammo
nocrne OeMOHTaXa OYUCTUTb BHYTpPeHHU kaHan (MNP oT oTtnoxeHun,
obpasoBaBLUMXCA B MpoLecce aKchnnyaTtauun, a Takke OoT OCTaTKOB pa-
Bbouen xungkoctn. OcTaTKu arpeCCMBHOM XUAOKOCTU OONMXKHbl ObITb
HEeNTPanu3oBaHbI.

Mpy MOHTaxXe W AEeMOHTaxe pacxogoMepa HeobxoaMMo PYKOBO-
[ICTBOBaTLCA MHCTPYKLUEN MO MOHTaXy pacxogomepa.

OTnpaBka pacxofomepa AOnsi NPOBEAEHUs NMOBEPKM NMOO rapam-
TUNHOro (nocrnerapaHTUMHOIO) PEMOHTA JOIMKHA NPOM3BOAUTLCS C Nac-
NnopToM pacxogomepa. B conpoBoanTenbHbIX JOKYMEHTax HEOOX0AMMO
yKasblBaTb MOYTOBbLIE PEKBU3UTHLI, TernedoH M dakc oTnpaBuTens, a
Takke cnocob n agpec o6paTHOM JOCTaBKM.
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[[apaHTUNHBLIN PEMOHT NPOU3BOAUTCS MPU HaNU4YUKM B nacrnopTte 3a-
NONMHEHHOro rapaHTUNHOIO TarioHa.

3.2. NoBepka

Pacxopomep-cuetunk anektpomarHuTHeli «B3JTIET OM» npoxogut
nepBUYHYIO NOBEPKY NPW BbIMyCKe U3 NPOU3BOACTBA M NMOCNe peMoHTa,
nepuvoanyeckme — B npoLecce aKkcnnyataumu.

MexxnoBepoyHbI MHTepBan — 4 roga.

[MoBepka pacxogomepa Npoun3BOAMTCHA B COOTBETCTBMM C LOKYMEH-
TOM «Pacxooomep-cyeTynk anekTpomarHuTHbIN «B3JIET OM». Pyko-
BOACTBO no akcnnyaTtaumn. Yacte |I» WKC.407112.000-01 P3.
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4. YIMIAKOBKA, XPAHEHUE U TPAHCIOPTUPO-
BAHUE

4.1. Pacxogomep «B3JIET 3M», yKOMNNEKTOBAHHbIN B COOTBETCTBUN C 3a-
SIBKOW, YyMakoBblBaeTCA B UHOAMBMAOyarnbHy Tapy kateropuu KY-2 no
FOCT 23170 (kopobKy 13 rodpupoBaHHOrO KapToHa NMbo AepeBSAHHbIN
Awmk). Tyada ke nomeLLaeTcs aKcnnyaTaumoHHas AOKYMeHTauus.

anCOGD,I/IHI/ITeJ'IbHaFI apmMmaTtypa nocTtaBndeTcAa B oTAerNbHOMN Tape
pOCChbINbO U B C6ope Ha OOUH NN HECKOJ1IbKO KOMIJTIEKTOB.

4.2. XpaHeHne pacxogomMepa OOSMKHO OCYLLECTBIIATLCA B YMNaKOBKE U3roTo-
BUTENS B COOTBETCTBMM C TpeboBaHnamu rpynnel 1 no FTOCT 15150. B
noOMeLLEeHNN ONA XpaHeHUs1 He OOMMKHO OblTb TOKOMPOBOASALLEN Mbinu,
NMapoB KUCIOT U LWerioMen, a Takke rasoB, BbI3bIBalOLLMX KOPPO3UIO U
paspyLUaoLLmMX N30NALMIO0.

Pacxopgomep He TpebyeT cneumnanbHOro TeXHUYeckoro obenyxuea-
HUS NPU XPaHEHUMW.

4.3. Pacxogomepbl MOryT TpaHCMOPTMPOBATLCS aBTOMOOUIbHBIM, PEYHbIM,
KEenes3HoA4OpPOXHbIM N aBMALMOHHBLIM TPAHCNOPTOM Mpu. cobnogeHnm
cnefyroLlmnx yCrnoBumn:

- TPAHCMOPTMPOBKA OCYLLIECTBNSAETCH B 3aBOACKON TapeE;

- OTCYTCTBYET NpsIMOE BO3AENCTBME BNaru;

- TemnepaTtypa He BbIXOAUT 3a npegensl ot muHyc 30 go 50 °C;

- BNaXXHOCTb He npesbiwaeT 98 % npu Temnepatype o 35 °C;

- Bubpaums B ananasoHe ot 10 go 500 Ny ¢ amnnutygon oo 0,35 mm un
yckopeHuem go 49 m/c?;

- yAapbl CO 3HaYeHNeM MMKOBOro yckopeHust Ao 98 m/c?;

- YNOXEHHblE B TPaHCMOPTE pacxodoMepbl 3akpensieHbl BO m3bexaHue
nageHust U coyaapeHun.
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NMPUNOXEHUE A. Bug coctaBHbIX YacTen pacxogomepa

107* >

- 85* - ~———54

) ® I 5

g A —_—

A

*

B3JIET 3M @

PACXO[OMEP-CYETYUK NEKTPOMATHUTHbIV

/L
SIS 2
/ 85* 6
@E HanpsxxeHue nutaHua =24 B

L

\® ((nPoen-xxx ) | ( oyxxx ) ®4 | | | )
ST o f]
3 i 4 H 7 i 8
\ I A @)

* - CNpaBOYHbLIN pasmep

1 — uHOukamop (npu Hanu4uu); 2 — 61510K U3MepeHus; 3 — rnepeuYHbIl
npeobpasogamersb pacxoda; 4 — 3awumHbie Konbua;, 5— 2epmossold
kabens ces3u; 6 — ecepmoeeo0 Kabens numaHusi; 7 — 3[1eKmpu4yeckue
nepembidyku Onsi coeduHeHusi kopriyca OMP ¢ mpybornposodom; 8 —
3/71eKMpPOoO0kI.

Puc. A.1. Bupg pacxogomepoB ucnosnHeHun MNPOPU-212, -212A
C 3alUTHLIMU KOSbLiaMMW.
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- 122* >
- 100* > - 71* >
S| ol | —

@E PACXO[IOMEP-CHETYUK 3MEKTPOMATHUTHbIN |:|
x 3
o —
~

@:@ HanpsxeHue nutanus =24 B

MPO®U-XXX

* - CNpaBOYHbLIN pasmep

1 — 6nok usmepeHusi; 2 — 2epmoeeod kabersisi ces3u; 3 — 2epmMo880o0
kabens numaHusi;, 4 — arekmpu4Yyeckue rnepemMbidku 0risi coeOUHEeHUSs
kopriyca SMP ¢ mpy6ornposodom.

Puc. A.2. Bug 6noka namepeHua B MeTansm4yeckom Kopnyce
pacxogomepoB ucnonHeHun NMPODU-1xx, -1xxA, -1xxW.

..

S I «— —————— -D d

-t >
-

Puc. A.3. Bup MNP pacxopnomepoB ncnonHeHnn NMPOPU-xxx, -xxxA, -xxxU
0e3 3aWUTHBLIX Konew,.
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Tabnuua A.1. MaccorabapuTtHble XapakTepUCTUKN pacxogoMepoB UCMNOJHe-
HUK MPODU-x1x, -x1xA, =x1xU Tunopasmepos Dy10...Dy150

L*, mm

6 H*, Macca,
Dy, Mmm D*, mm d*, mm 3aLLI,M$HbIMM 3aLIJ,l/(IaT3HbIX He bonee, |He bornee,

Konbuammu Konet MM “
10 34 60 93 85 185 1,3
15 39 60 93 85 185 1,3
20 50 73 113 106 198 1,9
25 58 73 113 106 198 1,9
32 65 83 123 116 208 2,3
40 75 89 133 126 214 2,7
50 87 102 153 147 227 3,5
65 109 121 174 167 245 4.8
80 120 140 174 167 265 5,9
100 149 159 214 208 284 9,6
150 202 219 233 228 344 15,8

* - cnNpaBOYHbIN pasmep
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107*
85*

®

®

B3JIET 3M @

PACXO[OMEP-CYETYUK SNEKTPOMATHUTHbIN

Hanpsixenune nutanus =24 B

k<>§[n|='ow|/|-xxx] | ( oyxxx ]®

I
|
e

—'_

=

e E——

pa—

o

4

@

L

* - CNpaBOYHbIN pasmep

1 — uHOukamop (npu Hanu4yuu); 2 — 610K U3MepeHusi; 3 — NepeuYHbIU
npeobpasosamersb pacxoda;, 4 — 2epmoeeol Kaberns cesdsu; 5 — zep-
M08800 kaberss numaHus,; 6 — afnekmpu4yeckue rnepemMbi4ku 051 coedu-

HeHus kopriyca OMP ¢ mpy6ornpogodom; 7 — arneKmpookl.

Puc. A.4. Bupg pacxogomepoB ucnonHeHnu NMPO®U-22x, -22xA, -22xU
TunopasmepoB Dy25...Dy150.

Tabnuua A.2. MaccorabapuTHble XapaKTepucTUKM pacxogoMepoB UCMOJIHe-
HUK MPO®U-x2x, -x2xA, -x2xU Tunopasmepos Dy25...Dy150

H*, He Gonee Macca,
Dy, mm D*, mm D+*, Mm L*, Mm ’ Py ’ He bornee,

Kr
25 58 115 150 217 4.1
32 65 135 194 233 5,8
40 75 145 194 241 7,0
50 87 160 195 255 8,9
65 109 180 212 275 11,4
80 120 195 222 292 14,1
100 149 230 244 320 20,0
150 202 300 316 384 36,4

* - CrpaBOYHbIN pa3mep
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DD

-

* - cnNpaBOYHbLIN pasmep

—

1 — uHOukamop (npu. Hanu4yuu); 2 — 650K U3MepeHus; 3 — NepeuyHbIl
npeobpazogamerib pacxoda, 4 — 3awumHble Konbya; 5— 2epmoseold
kabens ces3u; 6 — eepmoseo0 Kabens numaHusi; 7 — aneKkmpu4yeckue
nepembidku 0519 coeOuHeHusi Kopriyca OMP ¢ mpy6onposodom,; 8 —

371eKmpoodbl.

Puc. A.5. Bug pacxogomepoB ucnonHeHmm NMPOPU-22x, -22xA, -22xU
Tunopasmepa Dy200, 300.

Tabnuua A.3. MaccorabapuTHble XapaKTepuCcTUKM pacxonomMepoB UCHONTHe-
HuM MPO®U-x2x, -x2xA, -x2xU Tunopasmepa Dy200, 300

* Macca,
Dy, Mmm D*, mm D.*, Mm L*, Mmm H", He Gonee, He Bornee,
MM Kr
200 257 358 355 440 59,0
300 360 485 505 557 121,0

* - CNpaBOYHbIN pasMep
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XP1 J6

J4
J2

J3
J1

mis
(i

Telelalololalel 1

oleje|s|ale 2

ND 3
0 A/Data=
@||s/pata+

6) ncnonHexHus NMPOPU-1xx ¢ mogynem RS-485

XP1 — pazbem rnodknoyeHus winetga Mmooy uHoukayuu, modyns RS-485 unu npe-
obpasosamernss RS-232;

XS81 — pazbem r1oOKo4YeHUs kabess numaHusi =24B;

XT2 — koHMakmHasi Korio0ka yHugepcasibHo20 ebixo0a Ne1;
XT3 — KoHmakmHasi korodka yHusepcarbHo20 ebixoda Ne2;
XT4 — KoHmakmHasi Kosio0Kka exoda yrpaeneHusl;

J1, J3 — KoHmakmHble napbi ycmaHo8KU pexuma pabombsl OKOHEYHO20 Kackada yHU-
gepcasibHo20 8bixoda Ne1;

J2, J4 — KoHmaKkmHble napbl ycmaHoBKU pexuma pabombl OKOHEYHO20 Kackada yHU-
sepcarnibHo20 8bixo0a Ne2;

J5 — KOHMakmHas napa paspeuweHusi MoouguKayuu Kaaubpo8oYHbIX napaMmempos;
J6 — KOHMaKkmmHas rnapa paspeweHusi Mooughukayuu Cep8UCHbIX napamempos;
XP2, XT1, XT5 — mexHomoau4eckue KOHmakmHble 371eMEHMbI.

1 — MoOyrnb RS-485;

2 — KOHMakmHasi kosio0ka RS-485;

3 — mexHonoau4Yeckuli KOHMaKMHbIU 371IEMEHM.

Puc. A.6. Bupg 6noka namepeHus 6e3 Kpbiliku (Bug moayns oopaboTku).
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® Y

248" E: XP2

1['® T] RXD (B/Data+)
GND_EXT 3 2| e | TXD (A/Data-)
XP1 |_OouT 2 3| e_,|GND (GND)
+24V_EXT 1 4[] ®,|RTS
XP4  XP3

&Y @

1 — wnedg ces3u ¢ Mmodyrnem obpabomku;

XP1 — konodka rnodkmnoveHus wnetga ces3u ¢ Mmodyrem obpabomku;

XP2 — pazbeM nodkrroveHus kabesns numaHusi nooceema UHOUKamo-
pa;

XP3 - pasbem nocriedosamesibHo2o uHmepghetica RS-232 unu RS-485
(6 ckobkax ykasaHbl 0603Ha4YeHUs1 cueHanoe uHmepgelca RS-

485);
XP4 — pazbeM moKog8o20 8bixo0a.

Puc. A.7. Bug nnatbil moaynsa MHANKaULUN.
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A !I I!I |
A .
| L |
® B3JIET UBIM-12
NCTOYHUK BTOPUYHOI'O NMUTAHUA
BxogHoe HanpsikeHue ~220B
BbixogHoe HanpsikeHue =24B
79* 68.5* MakcmanbHas BbiXxogHasa MowHocTb 12BT
H
BXOoa4 BbIXO[
O|0|0 O|0
P|L|N [Ng ] +| -
\ =
\ l | |
- L—3,5*
- 75* >
- 99* >

a) Bug cnepeau

0 )

33*

6) Bug cHM3Yy

1 — KoHmakmHasi KorioOKka MoOKYeHUs cemeesoz2o Kabens 220 B
50 l'y; 2 — uHdukamop pabomel UCMOYHUKa 8MOPUYHO20 rnumaHusi; 3 —
KOHMakmHasi KosioOKa 8bIXO0H020 HarnpsiXeHusi =24 B.

* - CMpaBOYHbIN pasmep

Puc. A.8. Bug ucrouyHuka BTopu4Horo nutaHus =24B.
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NMPUNOXEHUE B. Cxembl Bxoga u BbIXO40B

B.1. YHMBepcanbHble BbIXoAbl

[na obecneyeHnss CONPSXXEHUA C PasNUYHbLIMU TUNaMKU MPUEeMHN-
KOB OKOHeuYHble kackaabl BbIxogoB (puc.b.1) moryt paboTtaTtb kak npu
NMUTaHUN OT BHYTPEHHEro pasBA3aHHOIO UCTOYHUKA NUTaHUSA (aKTUBHbLIV
PeXuM), Tak U OT BHELLUHEro WCTOYHMKA NUTaHUS (MaCCUBHbLIA PEXUM).
TunoBas nocTaBka — NACCUBHbLIN PEXUM paboTbl OKOHEYHOrO Kackaja.

B ckobkax Ha cxeMe ykasaHbl 0603Ha4YeHus A4S YHUBepcarnbHOro

Bbixoaa Ne2.
+5V

1 kKOMm

J3 (J4)
9 p «TSOUT+» XT2/1
(«DIR+» XT3/1)
® » «TSOUT-» XT2/2
J1 (Jz) («DIR'» XT3/2)

Puc. B.1. Cxema okOHe4YHOro Kackaga yHMBepcanbHbIX BbIXOOOB.

B akTMBHOM pexmnme HanpspKeHue Ha BbIXxode npu OTCYTCTBUN UM-
nynbca, a Takke COOTBETCTBYHLLEE YPOBHIO BbICOKMW B NnorMyeckom
pexume moxeT bbiTb oT 2,4 go 5,0 B. Mpun Hanuuun mmnynsca v npu
ypoBHEe HM3KMW B NOrMYecKoOM pexmme — HanpsbkeHne Ha BbIXOAE He
bonee 0,4 B. PaboTa BbIxofa B aKTUBHOM peXume onyckaeTcsl Ha Ha-
rpy3Ky ¢ conpotmBneHnem He meHee 1 KOm.

B naccvBHOM pexume gornyckaeTcsl NUMTaHue OT BHELUHEro UCToY-
HUKa HanpsXKeHMeM NOCTOsIHHOro Toka oT 5 o 10 B, gonyctumoe 3Ha-
YeHne KOMMYTUPYEMOrO ToKa Harpy3ku He 6onee 10 MA.

[MogknoyeHe OKOHEeYHOro Kackaja K BHYTPEHHEMY WCTOYHUKY Mu-
TaHus + 5 B ocyLlecTBNSeTCa C NMOMOLBIO NnepemMblyek, 3aMblKatoLmx
KOHTaKTHble napbl Ha nnate moayns obpabotku: J1, J3 — ons yHuBep-
canbHoro Bbixoaa Ne1 n J2, J4 — anga Bbixoga Ne2.

[nvHa nuHum cBasm ans yHnBepcarnbHbIX Bbixogos — 4o 300 m.
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B.2. TokoBbIN BbIXoA

TokoBbIV BbIXxOo4 B AnanadoHax paboTbl (0-20) MA unn (4-20) MA
MOXeT paboTaTb Ha Harpy3ky conpoTtusnennem go 1 kOwm, B guanasoHe
(0-5) MA — 1o 2,5 KOM.

,D,OI'IyCTMMaﬂ AnvHa kabensa cBAa3n no TOKOBOMY BbIXO4y onpenena-
€TCA ConpoTuBJIEHNEM JIMHUN CBA3N. ﬂpw 9TOM CyMMa BXOAHOIo CoO-
NPOTUBJIEHNA NMPUEMHMKA TOKOBOINO CUrHasrma m conpoTtumBiieHnAa JIMHUN
CBA3N HE OOJTKHaA MNMpeBbillaTb YKa3aHHOro COnpoTuBIIEHNA Harpy3Ku.

Mutanve TokoBoro Beixoda (puc.b.2) ocyliecTBNseTcss 0T UCTOYHU-
Ka BTOPUYHOrO NUTaHUS pacxogomepa, NyTeMm MNoAKAYeHUs napan-
nenbHO BXO4Y NUTaHMSA pacxogomepa Ha mogyne obpaboTku.

[na obecnevyeHns ranbBaHN4YECKON pa3BA3KM TOKOBOrO BbiXO4a Ha
Hero Heob6xoaMMo nogaTb HanpskeHMe MOCTOSHHOrO Toka (24+1,2) B
OT BHELLHEro NCTOYHMKA NUTaHUA.

XP4

1 +24V EXT [®——— OmucmoyHuka numaHus
2 | OUT(+) ~ K npuemHuky
3 GND EXT(-) Y p | MOK08OZ0 cuzHana

Puc. b.2. Pazbem XP4 TOKOBOro Bbixofa pacxoaomMmepa Ha nnarte moayns
MHAUKaLMW.

BHUMAHUE ! [1na obecneyeHns paboTbl TOKOBOro BbIxoda Heob-
XOOUMO On1si OKOHEYHOro Kackaja yHuBepcarnbHoro Bbixoga Ne2 c no-
MOLLbIO MEepPeMbIYEK Ha KOHTaKTHbIX napax J4 u J2 moaynsa obpaboTkm
3agaTb aKTUBHbIN peXxunm paboTbl.
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b.3. Bxoa ynpaBneHus
Cxema Bxofa ynpasrieHus npusegeHa Ha puc.b.3.
+5V «4«—< «VCCE» XT4/3

510 Om

— < «BUTTON» XT4i2

A\

«GNDE» XT4/1

Puc. B.3. Cxema BxogHoOro Kackaga.

B kadecTBe ynpaBnsawLwero curHana Ha Bxog B uenb XT4/2-XT4/1
AOMKHbI NogasaTbecs UMNyIbebl Toka (0,5-20) MA.

B oTcyTCcTBMM ynpaBnsoLwero curHana ToK B Lienu AormkeH bbiTb He
6onee 0,2 MA.

YNpaensoLwmm curHan MoXeT Takke (hopMUpOBaTLCS 3aMblKaHMEM
KoHTakToB XT4/3 n XT4/2 (Hanpumep, C MOMOLLBIO KHOMKKW) Npu Cconpo-
TUBNEHUn BHellHen uenn He 6onee 100 Om.

B oboux cnyyasx obecnedmBaeTcs ranbBaHW4eckad pasBs3ka
BXOAHOW Lienu.
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lopod

Mnamensujux

Monyyamens

Moymoesii adpec

menegoH, ghakc

Mcmounuk nonyyenus CMH pexomendanyuu
uHpopmayuu

EBICTHASKI dpyzoe

PacxogoMepbI-CUeTUHKH dJIeKTpoMarHuTHbIe B3iaer 3M «IIpodu»

AT BOJABI € PA3THYHLIM COTePAKAHHEM HDI_‘II\IPCE‘ﬁ_.
KAPTA 3AKA3A N 3asBKa No or«  » 200r. Kox [ | | [ ]

1. Henonwenue: Hama comosnocmu
[IpHcoeguHeHHE packoqoMepa K TPVOONPOEOIY
«CIHIBHTY taanIEeROE
KoHCTpYKIHA 3IEKTPOHHOTO OI0Ka
eOHHAA eOHHAR eIHHAA eIHHAA
0ez HHOHKATOpa C HEIHKATOPOM fe: HHIHKaTopa C HHEHKATOPOM
Ipodu 112 [Mpodm 212 Tlpodm 122 IIpodm 222
Dy MM
Hcrounnk snextponurannd 220/24 B noct.Toka I:I BCETD IIT. ITHHA Kabead a1 (Tunoeaz 1.5 M)
3 —
Tok. Berxon (kpome mem. 1120 122): Qe vz = a4 20MA I:l 0...5mA I:l 0-2022A ]:l ATHHA Kabems M
Hutepdeiic RS232 (kpome menm. 112, 122) ]:' man RS485 ]:[ Bxox yopaEneHHA (¢ KHONKOH) ]:[
[II1P ¢ koxpuamu (ana Henmoasenus 112, 212);  H3 yraepogucTol cTamnm: I:I H3 HEPHABSIOESH CTaTH
[II1P ¢ dnaHmaMu: HI VIASPOIHCTOH CTAIH l:l H3 HEPAHABSIOIIEH CTATH I:I
PepepcuBHOE® HCIIOTHEHHE l:l (InanazoH pacxoZoB B cOOTBETCTBHH ¢ M)
[TorpemHocTs H3MEPEHHA: 2 % g guanazome 1:150 D §30 031 1 % B gmamazome 1:40 |:|
2. Yemanoeru:
WMoy ascHEIR BEIXOT TaccHEHEIT D AKTHBHBI I:I K= HMI/I,  OIHHA Kabens M
Brxon cHreana HanpaBIeHHES IOTOKA NacCHBHEI D AKTHEHEIA l:l
. . . BIMET 3N
VpoBeHE CHTHaJA NPAMOTO HAIPABIEHHS HH3KHH D BEICOKHIT I:I :
HupunoupyeMsle napaMeTpsl pacxoxn D obBeM D EpeMd paboTH D
o I - = _\_"‘\\
[MoBopoT HIMEPHTEIEHOTO DIOKA BOKPVT OCH CTOHKH o° D ag’ I:I 180° l:l 270° I:I q | | 2
3. donoaHumenvHaa KOMILTEKINAYUA: 1
[IpucoeguHUTEIBHAS apMaTypa  H3 YIISPOJHCTOH CTATH D H3 HepHABSHOMeH CTAIH ]:| : ﬁ ‘
Dy 1py0onpoBoa, B KOTOPEIA NPOH3BOIHTICA BPe3Ka . MM
Pabogee naeaenne, MIla Kommaexrt Nel KomnaerTt Nol Kovmaert Ne3 Baner KIIA*
daaryer, xomnaexm M, xomnaexm Nel i )
HOaa D, Oz D, ~ . (monsro dia
? _? cabapiontvie NPAMOTUHENHBlE VHACKL, bez
10+65 v 80 nav u Oonee : - npucoeduHenA
uMUmamopel, KOH@YV30PBI, HFZOMOENERHbIE! | cabapumHozo
== = wCIHABU )
oo 1.6 mo2.5 go 1.6 | mo 2.5 | xpenexc, nporiadki na FOCTy CEAPHBIE uMumamopa
4. Konuuecmeo odHoOmMUNHBIX NPHGOPOE mT. HcnonHeHHe: IpOMEIILIEHHOS I:I ChenHATEHOS I:I
5. Hocmaska: CAMOBEIEO3 A/ OYHKT
NepEE03THE aBHA HAazHAYEHHA
TIpmuaeuanus:

CepTHhHIEPOBAHHEIA KOMIIIEKT IPHCOSIHHHTEIEHOM apMaTy 5l NOCTABIISTCA IPH 3aI0NTHEHHH COOTBETCTEYIOMEH KapTEl 3aKa3a.
>  JKupHOH paMKoH BELISNEHO THIOBOE HCIIONHEHHE.

»  IIpH 3amoNHeHHH KAPTEL 33K333 IIOCTABBTE 3HAK (0% B IPAMOYTOIBHEKE BEIOPAHHOH OIHITHE.

3aABKH NPHEHMAKTCA IPH HATHYHE OAHKOBCKHX H OTTPY304HEIX PEKBHIHTOE.

[Mporpavmeoe obecnederne «VoxnTop Baner 3Py pa3MemeHo Ha cafiTe.

@.H.0. npuHABLmIEro 3aka3 TelI.

v

H[ZIEJI'IOJI;IF:‘E.\I;IH JAaTa OIJIaThI

HHH naaTeIbIMHKa
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lopod

Mnamenbuuk

Monyyamens

lMoymoesti adpec

menegboH, hakc

Hcmoyruk nonyyeHus
uHghopmayuu

CMH

ERICHASKH

pexameHdayul
dpyeoe

PacxoaoMepbl-CUeTUHKH 3IeKTPOMATHUTHBIe B3aer M «IIpodu»

/151 A0pA3HBHBIX JKHIKOCTEH.

KAPTA 3

1. Henonnenue:

A3AN

JagBka N OT « »

J(HH a comaeHocIni

200r. Kox [ | [ [ ]

KOHCI]J_YKL[[‘IE FIEKTPOHHOTO DIIOKA egHHAA C HHIHKATOPOM

TIpHcoegHHEHHE pacxKoqoMepa K IPVOOIpoBoIy

WCIHIBHTY @,’IRHHEBOE

IMpogu 2111 Ipodu 2211

Dy,
Herounnk snekrponuTanud 220/24 B moct. Toxa
Toxkorm BEIXOT Quuc zossec = w4 20uMA
Hurtepdeiic RS232 nan RS5485 l:’
TITIP ¢ dmanmaMu: H2 VIIepOIHCTOH CTamH l:’

MM {(maTeprat GyTEpPOBKH — MOTHYPeTAH, 3NEKTPOSOE — He[K. CTAb.

BCETO INT. AIHHA Kabens

0 SuA [ ]

H3 HElJ)KaBe}ODIeI:I CTalIH
PeBEpCHBHOE HCIIOJIHEHHE

]:[OI'IJE]I[HCICTL H3IMEPEHHA! HIH

2 % B guanazone 1:150 D
MACCHEHEIH D AKTHEHEIR I:I

2. Yemanosku:

HMoyascHEI BREIKOT

Ber<on curaana HanpaeIeHHS IOTOKA MacCHBHEIH AKTHEHEIH l:l
VpoBeHE CHTHAZA NPAMOT0 HAPABICHH HH3KHH BBICOKHIT I:I
HupguoapyeMele DapaMeTpsl pacxoxn 00BEM EpeMA paboTH

o [ 90° [ 180° [ ] 270° []

[IpucoenuHHATEIPHAR apMaTypa  H3 YIISPOIHCTOH CTAIH D H3 HepHABSHOMEeH CTATH ]:I

IMoBopoT H3MEpHTEIEHOTO OI0KA BOKPYVT OCH CTOHKH

3. /_II[JHOJH HINETDHARA KOMNTERKINANNAL

Dy tpybonpoEoga, B KOTOPEIH IPOH3IBOIHICA EpPe3ka . MM

HMIL/ I,

[1I1P ez zamuTHEX KoTeL)

M (Tumosaz 1.5 m1)

0-20nA I:I ITHHA Kabend 3
Bxog ynpaeneHns (¢ KHOIKOH) l:l

[ ]

l:’ (ZMana3oH pacxoI0B B COOTBETCTBHH ¢ 3/1)

1 % B auamazome 1:40

[ ]

JUIHHA Kabens M

BANET 3M

[

c_’- . T f ‘.'“)

- |

KomnaerT Ne2
xommnnexm Nel,

Kovmmuerr Nel
e,

Padouee napnenne, MIIa

Oaa D, Hna D}. =
' : % cabapumuvie MPAMOTUHENHBIE YHACTK,
10+65 nm 80 »v 1 DoEE .
UMUIAmopbl, KOH@Y30DbI, U3COMOETEHHbIE.
n016 | 7025 | mol6 | 1025 | xpenexc, npoxtadxu o T'OCIy ceapHbie

Kovmnaexr Ne3
xomnaerm Nel

bez

2aBapumHozo
winmamopa

Baaer KITA™
(monbro 1A
npucoeduHenn
wcandanyn)

4. Konnuecmso o 0HoOmMUNHBIX NPHGOP0S mT.

CaMOBEIECQ3

5. Hocmaera: &I

ABHA

NeEPEBOITHE

IIYHKT
HazHaUeHHA

Hcnonnenne: OPOMEINLTEHHOE I:I COETHAIBEHOES I:I

[Mpuveuanns:

>  JKuprOH paMKOH BEIIETSHO THIOBOS HCIONMHEHHE.

»  TIpH 3amONHEeHHH KAPTEI 33KA34 [IOCTABBTE 3HAK (% B NPAMOVIOIBHHKE BEIOPAHHOH IO3HIHE.
»  3afBKM NPHEHMAXOTCE [IPH HATHYHH OAHKOBCKHX H OTIPY30HHEX PeKEHIHTOB.

» IIporpammzoe obecneuenne «Mounntop Banetr 3MPy pazuemero Ha cafTe.

@.H.0. npurasmero 3akas Tel.

CeprrdHUHPOEAHHEENT KOMIIIEKT IPHCOSIHHETEBHOH apMAaTyPEl OCTAEIIeTCS [IPH 3a0NHEHHH COOTBETCTEY0MmMEH KapTal 3aKkasa.

H[]E.]HO.‘I:[I':‘IE.\I;IH JAaTa OIIATHEI

HHH nnaTe bk
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lopod

Mnameneuiux

Monyyamene

Moymoesiii adpec

menegoH, pakc

Mcmoynuk nony4erus
uHghopmayuu

CMH

EBICINASKL

peromeHdayuu
dpyzoe

PacxoaoMepbI-CUeTUHKH 3JIeKTPpOMarauTHble Biaer M «IIpodu»
1A ATPECCHBHBIX KHIKOCTEMH.

KAPTA 3A

JagBKa Ne OT « »

J{IHJ i COMosHoCINN

3A Ne

200r. Kox [ [ [] |

THD HHIKOCTH Konnertpanus uanazon TeMmepaTyp

S

Marepuan TpyOonposoa Matepran 31eKTpogoE |

1. Henonnenue:

KoHcTpyKuma 31eKTpoHHOrO DI0KA eIHHAL C HHEIHKATOPOM

IIpHcoegHHEHHE PACKOIOMEPA K TPYOOIPOBOIY

WCIHOBHT QJTI&HHEBOE

Mpodu 2124 Ilpodm 2224

Dy MM
Hetonnnk snextponuradud 220/24 B noct.toka BCETO INT. ITHHA Kabens
A 3, -
TokoBHH BEIXOT, Qe roxeame = Mo 4 20MmA 0. 5mA O-EOMAﬁ

Harepbeiic RS232 [ | mam RS485 [ |

[I1P ¢ dnasmamu: H2 YIIepoOIHCTOH CTATH

Bxog vopaenenss (¢ KHONKOH) I:[

]

(IHanazoH pacxoJoE E COOTEETCTEHH ¢ 3]1)

H3 Hep)}caae}omeﬁ CTalH
PeBEpCHBHOE HCIIOTTHEHHES

[Morpemuocts uzMeperns: 2 % B guanazone 1:130 D WIH

MaccHBHEBIA D AKTHBHEIR I:l K,

2. Yemanoswu:

(THHOBOE HCIOIHEHHE - TAHTAT, II0 3aKa3V — THTAH, XaACTelIoH °H :[p_:l

(byTepoBKa IPOTOUHOR HacTH — (PTOPONIACT)
M (TamoBag 1.5 )
ITHHA KaDeld M

1 % B guanazone 1:40 ]:|

NunyascHBIR BEIXOT = HMIII, ~ OTHHA Kabemns M
Brmxon cHreana HanpaeTeHHS MOTOKA MacCHBHBIT D AKTHBHEI I:l ST
VpOBeHE CHIHATA MPAMOTO HaNpARIEHHA HH3KHI BEICOKHI l:'

Huaguuapyemsle napaMeTps pacxon

o0BeEM D BpeMA paboThL D
[loBOpPOT H3MEPHTETEHOTO BIOKA BOKPVT OCH CTOHEH

P50 T 1so [ 20 [
3. ,{IGH OTHHINEABHAA KOMILTEKIMAW A,

[IpucoeqHHHTEIBHAR ApMaTypa  H3 YIIePOOHCTOH CTATH D H2 HepKABEHOMIEH CTaTH I:I

Dy 1py0onpoEoda, B KOTOPEIH IPOH3BOIHTCA EPE3Ka . MM

c.’I ~ 1 f ‘.'“)

|

—

Pabouee gapaenne, Mlla Kommaexr Nel KommaerT Nol

xomnaexm Nod,

yel,

Kovmnaert Ne3
wovmrexm Mol

Baaer KITA~

Nz D, Ima D, = - (moneko dn8
Pt pe zabapumnuie NpAaMOIUHeTHbIE YHACTKL, Hez
10+63 mm 80 au u Dozee ) - NpUCOedUHEN A
UMUMamopsl, KOHY30pEI, U3cOMOoETeH ble: | eaBapumHeso condei)
CCIHASIH M)
gol6 | no23 o0 1.6 | o 2.5 | xpenexc, npoxnadxu no FTOCTy ceapHsie wMMmamepa

ImT.

CAMOBEIBO3

4. Koauuecingo o0HomMUNHBIX prﬁopas Hcnonsenne: NPOMBIMIIEHHOS I:I CHOEeIHAIBHOE I:I

5. Hocmaera: o b MyHKT

NEPEBO3THE aABHAa HazHa"IcHHA

Tpmvegasmis:

*

CepradHIEPOBAHHEIH KOMIIIEKT IPHCOSTHHHTEIBHOH ApMATYPEl IOCTABIIETCA [IPH 3AI0NTHEHHHE COOTBETCIBY oM KAPTEI 3aKaza.
AuproH paMKOH BRIIeNeHO THOOBOE HCIIOMHEHHE.

IMpH 33amoNHEHEHH KaPTE 33KA33 MOCTABRTE 3HAK «>» B IPAMOVTOIBHHKE BRIODAHHOH IIOIHITHE.

3aABKH NPHEHMANTCE IPH HATHYHH 0aHKOBCKHX H OTTDY304MHEX PEeKBHIHTOB.

[MporpamHoe obecnevente «VornrTop Baner 3MP» pavemeHo Ha cafite.

AU U U 4

®.H1.0. npunaBmero 3aka3 TeI.

H[]EJHO.‘I:[I’II&.\I:[H JaTa OIIATHI

HHH naaTeIsImEKa
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