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HacTtoswumn JOKYMEHT pacnpoCTpaHAeTCs Ha pacxo4oMep-CHeTUNK
anekTpomarHuTHbin «B3JIET OM» mogudukaumm MNMPOOU (panee —
pacxogomep) M NpeaHasHayeH Ang O3HAKOMIIEHUS C YCTPOWCTBOM U
nopsgKkoM akcnnyaTaumm pacxogomepoB mcnonHeHnn MPOOU-112,
-122, -212, -222, -212A, -222A, 211U, -221U, -312, -322, -312A,
-322A, -311U, -321W1. YacTtb | cogepXuTt TexHm4eckoe onncaHue u no-
PSO0K MCNONb30BaHMA pacxogoMepa npw akcnnyatauun, Yactb Il — me-
TOAMKY NOBEPKM.

B cBaA3n ¢ noctosiHHOM paboTon No ycoBepLUeHCTBOBaAHMIO nNpubo-
pa B pacxogomepe BO3MOXHbl OTIIMYNA OT HACTOALLEro pykoBOACTBA,
He BMUSIOLWNE HA MEeTPOSNorMyeckue xapakTepucTukm u OyHKLMOHarb-
Hble BO3MOXHOCTU npubopa.

MEPEYEHb MPUHATbLIX COKPALLEHNN

Dy - AnameTp YCIrOBHOro Npoxoaa;

BEBWN - Gnok BLIHOCHOrO MHOMKATOPA;

BU - GOk namepeHus;

KK - XnaKkoKkpucTannuyecknn nHankaTop;
MBIT - NCTOYHMK BTOPUYHOIO NUTAHUS;

MK - NepcoHarnbHbI KOMMNbLIOTEP;

MNP - nepBuYHbLIM Npeobpa3oBaTefib pacxoaa;
cy - CEPBUCHbIN LEHTP;

O0C - anekTpoaBmxkyLlasi cuna;
OMP - anekTpoMarHUTHbLIN pacxogomep.

* * %

* Pacxoldomep-cyemyuk anekmpomacHUmHbIl «B3JIET OM» 3apezu-
cmpuposaH 8 [ocyOapcmeeHHOM peecmpe cpedcme usmepeHulu PO
nod Ne 30333-10 (ceudemesnbcmeo 06 ymeepxdeHuu mura cpedcmea
usmepeHut RU.C.29.006.A Ne 40672).

* Pacxodomep-cyemyuk anekmpomacHumHsiti « B3J/IET OM» coomeem-
cmayem mpebogaHusiM HOpMamueHbIX OOKYMEeHMO8 0 3fieKmpomaa-
HUMHou coemecmumocmu u 6e3ornacHocmu.

» Pacxodomep-cyemyuk «B3JTIET OM» coomeemcmeayem mpebogaHusim
caHUMapHo-3nudemMuoio2udecKux rnpasusl U HopmMamuesos.

» Pacxodomep-cyemyuk «B3JIET OM» paspeweH K rnipumeHeHuto Osis
ydema mersioHocumersisi 8 8005IHbIX cucmemax mersiocHabXeHus.

» Pacxodomep-cyemyuk «B3JIET OM» coomeemcmeyem mpebosaHusim
cucmembl 00bpososibHOU cepmugbukauuu «lasnpomcepmy.
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FAPAHTUN U3TOTOBUTENA

[. N3roToBuTENb rapaHTUpyeT COOTBETCTBUE TEXHUYECKMM YCITIOBUAM pacxogomMe-
poB «B3JIET OM» uncnonHeHnn NMPOOU-xxx B npeaenax rapaHTUMHOIO CpoKa
28 mecsueB n ucnonHeHun NMPODU-xxxA, -xxx B npegenax rapaHTUMHOIO
cpoka 15 mecsiueB C JaTbl NEPBMYHON NOBEPKU NPU COBNIOLEHNN CrieayroLmX
YCITOBUM:

a) XpaHeHWe, TPaHCNOPTUPOBAHME, MOHTaX W 3IKCnnyatauus u3genus
OCYLLEeCTBNATCA B COOTBETCTBMM C 3KCMNIlyaTauMoOHHOW OOKYMEHTaum-
€en Ha n3genve;

6) MOHTaX U NyckoHanago4Hble paboTbl BbINONHEHbI B TeYeHne 15 mecs-
LieB C JaTbl NEPBMYHON NMOBEPKN C OTMETKOW B NacnopTe u3genus;

Mpn HecobnogeHUn ycnoBua nyHkKTa |6 rapaHTUAHBIA CPOK 3KCnnyaTauum
cocTtaBnset 15 MecsiLueB ¢ JaTbl NEPBUYHON MOBEPKN NU3aenuns.

NMPUMEYAHWE. OaTta BBOAa U3genusi B SKcniyatauyuio 1 gata no-
CTaHOBKM Ha CepBUCHOe OOCnyxuBaHWe yKasblBalOTCS B nacrnopTte Ha
nspgenve B pasgene «OTMeTKM O npoBedeHun paboTy», 3aBepsitoTcs
noAnnCbI0 OTBETCTBEHHOIO NULA U NeYaTbio CEPBUCHOIO LIEHTpa.

[I. MapaHTUMHBLIM CPOK NPOoASiEBAETCHA Ha BPEMS BbINOMHEHUS rapaHTUMHOIO pe-
MOHTa (6e3 y4eTa BpeMEHU ero TpPaHCNOPTUPOBKM), €CNIN CPOK NPOBEAEHUS ra-
PaHTUMHOIO PEMOHTA NPEBLICUN OANH KaneH4apHbIA MecsL.

[ll. U3roToBUTENb HE HECET rapaHTUHbIX 0683aTENbCTB B CreayoLWmnX Criyvasix:

a) OTCYTCTBYeT nacnopT Ha u3genue ¢ 3anofiHeHHbIM pasaenom «Ceuae-
TENbCTBO O MPUEMKEY;

6) nsgenve UMeeT MexaHU4Yeckre NoBpPeEXAeHUS;

B) U3aenve XpaHwunocb, TPaHCNOPTUPOBANOChb, MOHTMPOBANOCh UM 3KC-
nryaTMpoBanocb C HapylleHvem TpeboBaHMI 3KchryaTaumoHHOW Ao-
KyMEHTauuu Ha usgenve;

r) OTCYTCTBYET UM NOBpeXaeHa nNromba ¢ NOBEPUTENbHBIM KIIENMOM;

[) n3genve unu ero coctaBHasi YacTb nogasepranock pasbopke unu gopa-
ooTke.

* % %

HewncnpaBHoe u3genuve Ons BbINOMHEHWUS rapaHTUNHOIO peMOoHTa Hanpas-
naeTcs B perMoHasnbHbIA UKW rONIOBHOW CEPBUCHBIN LEHTP.
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1. OMNCAHUE U PABOTA

1.1. HasHa4yeHue

1.1.1.

1.1.2.

Pacxogomep-cyetumk anektpomarHuTHbin «B3JIET OM» npeaHasHa-
YeH Anga naMepeHus cpegHero o6bemHoro pacxoga un obvema pasnuu-
HbIX 3MEKTPONPOBOASALLNX XMUAKOCTEN B LULMPOKOM AManas3oHe Temnepa-
TYP W BSABKOCTEN B Pa3fIMYHbIX YCITOBUSAX SKCMyaTauumn.

Pacxogomepbl «B3JIET OM» MOryT npMMeHsITbCA B AHEpreTuke, B
HedTe-, ra3o- u ropHogobbIBaOWEN NPOMBILLFIEHHOCTU, KOMMYHarb-
HOM XO3§ICTBE, YEePHOM U LIBETHOW MeTannyprum, XMuMn4eckomn, Hedte-
nepepabartbiBatoLLEeN, LENONO3HO-6YMaXKHOM, NULLEBON N APYrux OT-
pacnax npoMbILWNEHHOCTU. PacxogoMepbl MOryT UCMNOSb30BaTbCS B CO-
CTaBe pasfiMyHbIX KOMMNEKCOB, n3meputenbHblix cuctem, ACY Tl wm 1.n.

Pacxogomepbl MOryT yCcTaHaBNMBaTbLCA Kak B MeTannnyeckme, Tak
1 B NNacTUKOBbIE (MeTannonnacTMkoBbie) TpybonpoBoabl.

Pacxogomepbl-cyeTunkn anektpomarHutHele «B3JIET OM» mogudoum-
kaumm NMPOO®U B 3aBUCMMOCTU OT UCMOSTHEHNSA U NPOrpaMMHO 3adaH-
HbIX (OYHKUMI MOryT obecneymBathb:

n3MepeHne cpeaHero ob6bLEMHOro pacxoga npu nNPsMom U obpaTHOM
HanpaBneHUn NoTOoKa;

- onpeaenexHne obbema HapacTalLWwmM UTOFOM OTAENbHO ANs NPSAMOro U

obpaTHOro HanpaBfeHnsi MOToKa, a Takke NX anredbpanyeckon CyMmbl C
y4eTOM HanpaereHus NoToka;

A03UpOBaHMe npeaBapuTenibHO 3a4aHHOro 3HayYeHusi obbemMa XUako-
CTU WUNN [03MPOBaHWE B PEXUME «CTapT-CTOM» W onpeaeneHne npu
3TOM BEefIMYMHbI OTMEPEHHON [03bl, BPEMEHWN A03UPOBaHMSA U pacxoda
B NnpoLecce 003UPOBaHUS;

- MHOVKaUMIO pe3yrnbTaToB U3MEPEHUN;
- BbIBOO, pe3ynbTaToB W3MEepeHuin B BuOe TOKOBOrO, WMMYNbCHO-

YaCTOTHOIO U JNTOrM4eCcKoro CUrHanos,

- COXpaHeHne B SHepFOHe3aBVICVIMOl7I namMmATn YCTaHOBOYHbLIX MapameT-

POB;

- aBTOMaTU4YECKUN KOHTPOJIb N UHAOAUKaUUNKO HaTNM4na HeWTaTHbIX CUTya-

LA N OTKA30B;

BbIBOL, M3MEPUTESNbHOW, OMArHOCTUYECKOW, YCTaHOBOYHOW W Opyroun
WHopMauumn Yepes nocnegoBaTesnbHbli UHTepdenc RS-232 wnn
RS-485;

- 3alUMNTy YCTAHOBOYHbIX OaHHbIX OT HECAaHKUMOHNPOBAHHOIoO AocTyna.



1.2. TexHN4YeCKne xapaKkTepUCTUKHU

1.2.1. TexHn4eckme xapakTepmcTMKM pacxogomMmepa npmeeneHnsl B Tadn.1.

Ta6nuuya 1

HanveHoBaHune

3HayeHve napameTpa
napameTpa

1.dnameTp yCnoBHoro
npoxoaa (Tunopasmep),

Dy, MM 10 | 15 (20 | 25|32 | 40 | 50 | 65 | 80 [{100]150]200 300

2.N3mepsaembin cpeq-
HUMN 0O6bEMHbLIN pac-
X0 XUAKOCTU, M>/Y:

- HambonbLnn,

Quaue 340 | 7,64 [1358]21,23|34,78|54,34|84,90|1435]217,3|339,6 | 764,1| 1358 | 3056
- HAUMEHbLLUNA,

Quaum.1/80 * 0,042]10,096{0,170]0,265]0,435[{0,679| 1,061 (1,794 |2,717| 4,245[9,551 | 16,98 | 38,21
- HAUMEHbLLUNA,

Quaum.1/150 * 0,023 0,051{0,091]0,142]0,232{0,362] 0,566 | 0,957 | 1,149 | 2,264 | 5,094 | 9,056 | 20,38
3.YyBCTBUTENBHOCTL pac-

Xogomepa no CKopoCTU 0,02

noToka, M/c
4 [laBneHune B Tpybonpo- He Bonee 2.5

Boge, MlMa
5.YpenebHas npoBogu- 4

MOCTb pabouen Xxngko- He MmeHee 510

ctn, Cm/m
6.Temnepatypa pabouen oT munHyc 10 go 150 (npu pymepoeke pmoporinacmom)

xugkoctu, °C oT muHyc 10 go 70 (npu ghymepoeke nonuypemaHom)
7.HanpskeHne nutaHus o4 (cm.1.2.3)

pacxogomepa, B
8.MNoTpebnsiemasa moLy- He 6onee 2,4  (ucrioniHeHusi [TIPO®U-1 xx)

HOCTb, BT He 6onee 2,9  (ucronHeHusi TIPO®U-2 xx)

He 6onee 4,0  (ucrioniHeHuUs1 [TPO®U-3 xx)

9.CpepHsa HapaboTka 75 000

Ha OTKas, 4
10.CpeaHunin Cpok cryx-

12
Obl, net

- Quaum.1/80 » Quaum.1/150 — HAUMEHbBLUMA N3MepPSeMbI cpeaHuin 06b-
eMHbIM pacxod AnA pacxo4oMepoB C KO3IPPUUMEHTOM MNepeKkpbITUA
ananasoHa 1:80 u 1:150 cooTBETCTBEHHO.

1.2.2. lNpepgens! gonyckaeMon OTHOCUTENBHOW NOrPeLIHOCTU NPU N3MepeHuH,
MHOUKaUUN, pernctpauumn, XxpaHeHunm 1 nepepade pesynbTaToB U3Me-
peHnsa cpegHero o6bLEMHOro pacxoga, o6bemMa pasnmyHbIX XXUAKOCTEN
npv ntobom HanpasneHnn NOTOKa He NPeBbIWAaoT 3HAYEHUN:

+1,0% - pgna pacxogomMepoB C  guanasoHoMm pacxodoB OT  Quaws A0
O|0125'QH8M6 (QHaMM.1/80);
+2,0% - pgna pacxogomMepoB C  guanasoHoMm pacxodoB OT  Quaws A0

O|OO67'QH8VI6 (QHaVIM.1/150)'



Mpepenbl gonyckaemMon OTHOCUTESNbHOM MOrpeLlHOCTU perncrpa-
unn BpemeHn HapaboTkm — +0,1 %.

1.2.3. OnekTponuTaHne pacxogomMepa OOSMKHO OCYLLECTBATbLCA CTabunmaun-
pPOBaHHbIM HanpsKeHNeM NOCTOAHHOIo TOKa 3HaYeHMeM M3 AnanasoHa
(18-25) B ¢ ypoBHeM nynbcauun He 6onee +1,0 %. NMutaHme oT cetn
220 B yactoton 50 'y moxxeT obecneymBaTbCA C MOMOLLbIO UCTOYHMKA
BTOpudHoro nutaHusa (MBI1), noctasBnsemoro no 3akasy ([punoxe-
Hue B).

1.2.4. Pacxopomep cootBeTctByeT TpeboBaHusam FOCT P 52931 no ycrtom-
YMBOCTHU:

- K KfiMMaTu4eckumMm Bo3gencTeuam — rpynne B4 (aunanasoH Temnepatypsbl
oKkpyxatowero Bosgyxa ot 5 go 50 °C, oTHocuTeNnbHaa BAAXHOCTb He
6onee 80 % npn TemnepaTtype go 35 °C, 6e3 koHgeHcaumm Bnarm);

- K MexXaHn4eckmumM Bo3geuncTsuam — rpynne N2;
- K aTMochepHOMY AaBrieHuto — rpynne P2.

CrteneHb 3awmTbl pacxogomMmepa ¢ 610KOM M3MepeHUs, BbINONTHEH-
HOM B MeTannmM4eckoMm Kopnyce, cooTBeTcTByeT koay |IP54, ¢ 6rnokom
n3amepeHus B nnactmaccoBom kopnyce — IP65 no NOCT 14254.

1.2.5. Bug n maccorabaputHble XxapakTEPUCTUKN pacxogoMepa NpuBEAEHbI B
Mpunoxexnn A.



1.3. CocTtaB

KomnnekT noctaBku pacxogomepa npusegeH B Tabn.2.

Ta6bnuua 2

HavnmeHoBaHue Kon. Mpym.
Pacxogomep 1 Mpym. 1
Bnok BIHOCHOrO MHAMKaTopa 1 Mo 3akasy
NcTo4HUK BTOpUYHOro nuTtaHusa =248 1 Mo 3akasy
KoMnnekT MOHTaXHbIN 1 Mpum. 2, 3
lMpeobpasoBartenb RS-232 ¢ kabenamu 1 Mo 3akasy
MacnopTt 1
OkcnnyaTtaumMoHHasa JOKyMeHTaumst (KOMMMEKT): 1
- PYKOBOACTBO MO aKcnnyatauumu, u. |, 1l
- UHCTPYKLMS MO MOHTaXy

NPUMEYAHUA.

1. Tunopasmep pacxogomepa u ero ucnosiHeHve (cm. n.1.4.6) — B cooT-
BETCTBMM C 3aKa3oM.

2. B KOMNNeKT BXOOAT OTBETHLIE YacTW pa3beMOB ANns kabenen NnuTaHus u
CBSA3M, a Takke kabenb noacseTa MHAMKaTopa — No 3akaasy.

3. na mMoHTaxa pacxogomepa Ha obObekTe Mo 3aka3y MoXeT ObiTb no-
cTaBrieH Habop anemMeHToOB NPUCOEeANHUTENBHOW apMaTypbl B Cornaco-
BaHHOM KoOMMnektaumm nubo komnnekt apmatypbl «B3JIET KI1A» B
cbope.

[onyctumoe gaBneHne nocraBnsaeMon npucoeguHUTENbLHON apma-
Typbl 1,6 MlNa unn 2,5 MlMNa — no 3akaay.

JkcnnyaTauMoHHas JOKyMeHTauns 1 KapTbl 3aKkasa Ha AaHHoe U3-
Aenve v Opyryio npoaykuuio, Bbinyckaemyo cdupmon «B3JIET», pas-
MeLLeHbl Ha canTe no agpecy www.vzljot.ru.

Tam xe pasmMmelleH nakeT nporpamm «YHuBepcarnbHbIM NPOCMOTp-
LMK», BKIIOYMAKOLWMA B CBOW COCTaB MHCTPYMEHTarbHYy nporpammy
«MoHunTop B3JIET SMP» ans paboTtbl ¢ npubopom no nocnegoBaTtenb-
HbIM MHTepencam RS-232 n RS-485.
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1.4. YcTpoucTBo U paboTa

1.4.1. MprHUMN paboTbl

MpuHUKMN paboTbl anekTpomarHMTHoro pacxogomepa (OMP) ocHo-
BaH Ha M3MepeHun anekTpoasmxyLlien cunbl (3OC) nHaykunmn, BO3HK-
Katowen B obbeme 3neKTponpoBOAsLIEN KMAOKOCTU, OBUXYLLUENCA B
MarHUTHOM nore, co3gaBaeMoOM 3f1eKTPOMarHUTHON CUCTEMOWN B ceve-
HUK KaHana NepBUYHOro NpeobpasosaTtend pacxoga (puc.1).

PACXOOOMEP
NEPBUYHBbIU
NMPEOBPA3OBATEIJb
PACXOOA MumaHue o6Momok

3/leKmpomazsHuUma

BNTOK UBMEPEHUA

\

3AC uHOykyuu

\

@

Puc.1. CtpykTypa pacxonomepa.

OneKkTpoMarHUTHbLIN NepBUYHLINM NpeobpasoBaTtens pacxoga (MM1P)
npeacrasnseT cobor Nonbi MarHUTONPOHULAEMbIN LMANHAP, CHAPYXK
KOTOpPOro pasmMeLleHbl 06MOTKMN anekTpomMarHuTta. BHyTpeHHAs noBepx-
HOCTb UMNUHAPA MMEET 3ANeKTPOU30NALUNOHHOE NOoKpbITUe. [na cbema
N3MEepPUTENbHOrO CUrHana B CTeHKax UunvHapa gnameTparibHO pacno-
NOXeHbl ABa 9NeKTpoaa, KOHTAKTUPYOLWLME C KOHTPONIMPYEMOW XUOKO-
CTbiO.

9O0C wHaykumn E nponopuuoHanbHa cpefHen CKOPOCTU MOTOKa
XNOKOCTU V, pacCTOSAHUIO Mexay anekTpogamu d (BHyTpeHHemy aua-
MEeTpy NepBUYHOro npeobpasoBaTens) U MarHUTHOM MHAYKUMK B:

E=k-B-d-v,

roe Kk — koathpuumeHT nponopumMoHanbHOCTK.

Ons paHHoro Tunopasmepa OMP B u d — BenuYnHbl NOCTOAHHbIE.
3HaveHne JC He 3aBUCUT OT TemnepaTypbl, BA3KOCTU, a Takke npo-
BOAMMOCTM XMOKOCTU MPWU YCROBUMK, YTO MPOBOOMMOCTb HE MEHbLUE
YKa3aHHOW B TEXHUYECKUX XapaKTepucTuKax pacxogomepa.

C yyeTtom cbopmynsl ana S0C mHaykuum pacxoa Q onpenendertcs
cnegyrowmnm obpasom:

2
=n-d Ve m-d E.
4 4.k-B
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O6bem xuakoctn V, npoweawen yepes MNP 3a nHtepsan Bpeme-
HW T, paccunTbiBaeTcsa No popmyrne:

T
V= J.Q(t)dt .
0

1.4.2. YcTponcTBO pacxogomepa

Pacxogomep cOCTOUT M3 3NEKTPOMarHMTHOrO MepPBUYHOrO Npeob-
pasoBaTens pacxoga M BTOpMYHOro npeobpasoBatensi — MUKPOMpPO-
ueccopHoro 6noka nsamepexus (bW).

Bnok namepeHna cogepxut moaynb obpaboTkn n moaysnb UHOW-
Kauuu (Npu HanM4MmM nHgukaTopa).

Mogynb o6paboTkm obecneymnsaer:
- IUTaHne 0OMOTOK SNEKTPOMArHnTa;

- npuem n obpaboTky nameputenbHoro curHana (SOC uHaykuum), onpe-
AeneHve cpegHero 06beMHOro pacxoaa;

- Nnpeobpa3oBaHne N3MepeHHOro cpeaHero o6bLEMHOro pacxoda B Mo-
crneaoBaTenbHOCTb BbIXOAHBIX UMMYMbCHBIX CUTHAIOB;

- onpepeneHne HanpaeJ/ieHUA NMOTOKa U BblAa4dy CUrHalria HarnpaBJ1€HUA
NOTOKa B BMAE YPOBHA JIOrTMYECKOro curHana;

- MPUeM BHELLUHETO ynpaslidolero curdana,

- 0bmeH no nocnegoBaTenbHOMY MHTEPKENCY C BHELLHUMM YCTPOUCTBA-
MW NPU HaNM4Mm OONONHUTESNbHOrO Moayna uHtepdenca RS-485;

- HakonneHne obbema 1 BpeMeHn HapaboTkn HapacTalLUM NTOTOM;
- AnarHocTuky pabotbl npmnbopa;
- XpaHeHMe YCTaHOBOYHbIX N HAKOMMEHHbIX AaHHbIX.

BpeMﬂ XpaHeHnA AaHHbIX NpU OTCYTCTBUUN NMNTAHUA — HE MEHEeeE To-
na.

Ha moaynb 06paboTkm npu HEOBXO04MMOCTU MOXET OblTb YCTaHOB-
neH moaynb uHTepdenca RS-485.

Mopaynb nugukaumm (npu Hanndmmn) obecneymBaer:

- MHOMKAUMKO napaMeTpoB Ha XWAOKOKpUCTarnmindyeckom wHAOMKaTope
(KKW);

- (hOpMMpPOBaHNE TOKOBOIO BbIXOAHOIO CUrHana;

- obMeH no nocnepfosaTtenbHOMy WMHTepdency RS-232 mnn RS-485 ¢
BHELLH/MW YCTPOMUCTBaAMM.

Ona obecneveHns nHankaumm B yoobHOM Ans nonb3oBaTtensa me-
CTe, yganeHHoOM OT pacxogomepa, MOXeT MCNOoSb30BaTbCA LOMNOSHU-
TenbHbI 6nok BblIHOCHOro nHamnkatopa (bBW). BBU cogepxnt moaynb
nHOnKaumm n moaynb 06paboTku.

Mogynb nugukaumm 6BV obecneunBaert:
- HAMKaumo napameTpos Ha KK BB,
- hopmmrpoBaHME TOKOBOrO BbIXOQHOMO CUrHanNa;
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- obMeH no nocnefosaTtenbHOMy WMHTepdency RS-232 mnn RS-485 ¢
BHELLUH/MW YCTPOMUCTBAMM.

Mopgynb obpaboTkm EBU obecneunBaert:

- obMeH no BHyTpeHHeMmy uHTepdency RS-485 ¢ 6nokom unamepeHus
pacxogomepa, annHa kabens ceasm go 1200 m;

-CbOpMI/IpOBaHI/Ie nocnenoBaTesibHOCTU BbIXOOHbLIX MMMYJIIbCOB B COOT-
BEeTCTBUN C USMEPEHHbIM CpeaHNM 00beMHbIM pacxogom;

- BblAa4y CUrHasna HanpasJieHNA NOTOKa B BUAE JTIOr’MYECKOro curHana;
- MPpUeM BHELWHETrOo ynpaBldlowero curHana.

®DyHKLMOHANbHbIE BO3MOXHOCTW MOCTaBMASIEMOro pacxogomepa
onpeaensitoTca MCMONHEHNEM pacxogomepa u TpeboBaHusiMM Mpu 3a-
kase (cMm. puc.2, 3, 4).

PACXOOOMEP
BNTOK N3BMEPEHUA
=24B
NEPBUYHbINA
_ Moaynb Cuenan yHugepcarbHO20 8bix00a
NMPEOBPA30OBATEID [« 06paboTkM >
PACXOOA CueHan yHugepcanbHo20 8bix00a
C
- ————— ]| | __ _uehanynpasnenus
MMoayns | RS-485
(Mogyno ' _ | | o hofe >
I RS-485 |

Puc. 2. dyHKUMOHanNbHasa cxema pacxogomepa mcnonHeHns NPODU-1xx.

PACXOOOMEP
BNOK U3MEPEHUA
=24B
MNEPBUYHBbIN CueHan yHusepcanbHozo ebixoda
NMPEOBPA3OBATEI/D |« | Moayne =
PACXOOA obpaboTku CueHan yHusepcanbHozo ebixoda
C
- —————————] 4___ Cueranynpaenenun
Tokosblli cugHan
Mopgyne [T~ """~~~ "~~~ "77
™ unamkauun | _ RS-232 (RS-485) _

Puc. 3. PyHKUMOHanNbHasa cxema pacxogomepa mcnonHeHns NPODU-2xx.
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PACXOOOMEP
BIOK U3BMEPEHUA
=24B
NEPBUYHbINA
NPEOBPA3OBATE/b [«——p Moayns CueHan yHuepcarnsHo20 ebixoda
PACXOOA obpaboTkun »
CueHan yHugepcanbHO20 swxo@
C
- — = — e — ] 4| _ueranynpasnenur
_ | Mopynb
"1 RS-485
BITOK BLIHOCHOIO MHOMKATOPA

A

Cuenan yHugepcaribHO20 8bixoda

|

CueHan yHugepcarbHO20 8bix00a

Moaynb
»> Ay CueHan ynpasneHus
06pPaboOTKN @ - m e e e e e e e L T

Mopynb
nHANKaumMm | RS-232 (RS-485)

A
Y

Puc. 4. dyHkumoHanbHas cxema pacxogomepa mcnonHeHns NMPODU-3xx.

HVI)KeyKa3aHHbIe ,El,Opa6OTKVI BbIMOJTHAKOTCA NO 3aKaldy B npouecce
npon3BoacTBa:

- OCHalleHue moaynsa nHaukaumm U nnm 6BU TokoBbIM BbIXO40OM;
- OCHalleHne moayns obpaboTtkm B unm 6BU Bxogom ynpaBneHus;

- OCHauweHne wmopgyna obpabotkm BW  pacxogomepa umcnonHeHus
MPODU-1xx gononHuternbHbIM Moaynem RS-485 ons cBsAsn € BHeL-
HUMW YCTPONCTBAMM.

Tun nocneposaTtenbHoro nHTepgenca (RS-232 unn RS-485) mo-
ayna nHankaumm bW vnu BBU Takke onpegenseTtcsa npu 3akase.
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1.4.3. Pexxnmbl paboThbl
1.4.3.1. Pacxogomep nmeet Tpu pexmma paboTbl:
- HACTPOWKA — pexum HacTpOMKv 1 NOBEPKY;
- CEPBUC — pexxum noaroToBKM K 3KCnnyaTaumm;
- PABOTA — aKkcnnyaTtaunoHHbIM pexum (pexmnm nonb3oBartens).

Pexnmbl paboTbl pacxogomepa 3agarTcs NepembldkamMu B BuAe
KOMOUHaUUKN Hanuumsi / OTCYTCTBUS 3aMblkaHUS KOHTaKTHbIX nap J5 u
J6, pacnonoxeHHbIX Ha nnate moayns obpabotkn BU (puc.A.7). CooT-
BETCTBME KOMOMHaUM pexumam paboTbl NpuBeaeHo B Tabn.3, rae «+»
— HanuuMe 3aMblKaHUS KOHTAKTHOW Mapbl NEPEMbIYKOM, @ «-» — OTCYT-
CTBME 3aMblKaHUA.

Tabnuua 3
HanmeHoBaHue KoHTakTHas napa B HasHaveHue pexuma
pexuma J5 J6
HACTPOWKA + - HacTpoiika 1 nosepka
CEPBUC — + [MogroToBKa K aKcnayaTtaumm
PABOTA - - Qkcnnyarauus

EBW nepeBogutca B pexum CEPBUAC npu 3amblkaHUN KOHTaKTHOWM
napbl J5 mogynsa obpabotkn BEBU (pnc.A.9), n B pexxum PABOTA — npu
pa3MblKaHUM KOHTaKTHOW napbl J5.

1.4.3.2. PeXuMmbl OTNN4aOTCA BO3MOXHOCTAMWU MOAUMUKALNN YCTAHOBOYHbIX
napameTpoB npubopa. Mogudukaumsa ocyecTBNAOTCA NPOrpaMmMHO
no nocregosaTtesibHOMY UHTepdency RS-232 nnn RS-485.

B pexnme PABOTA BoO3MOXHa mMoauduKkauma TONbKO napameT-
pOB, He BNMSAIOLWKNX Ha paboTy pacxogomepa:

- 3a4aHHOM A03bl Ang paboThbl B pexXumMe A03MPOBaHUS;
- NapamMeTpoB CBSA3M MO NnocregoBaTefibHOMY NHTEP(ENCY;
- NapaMeTpoB MHAMKALMM.

B pexume CEPBWC, gononHUTENbHO K BO3MOXHOCTSM pexuma
PABOTA, Bo3MOXxHa wMoaudMKauus napamMeTpoB, onpeaenaromx
YHKLMOHNPOBaAHUE pacxogomepa:

- OTCe4eK No N3SMepeHuto;

- HACTPOEYHbIX MapaMeTPOB YHMBEPCAanbHbIX M TOKOBOIMO BbLIXOAOB, a
TaKKe ynpaBnsioLEero BXoaa;

- napameTpoB puUnbTpa 1 aBTomaTa yCTaHOBKM pacxoaa.

B pexume HACTPOWKA [OCTYMHbI BCE YCTAHOBOYHbIE NapameTpbl
npubopa. B aToM pexnme nNpom3BOAUTCHA HACTpoKrka npubopa B Npo-
Lecce ero n3roToBieHUS N IOCTUPOBKa (Kannubposka) Nnpu noBepke.

Moaundurkaums yCTaHOBOYHbIX NapaMeTpoB pacxogomepa, JOCTyn-
HbIX B pexxumax CEPBUC n PABOTA, He BnuaeT Ha MeTposiormyeckme
XapakTepucTukn npubopa 1 MoOXeT NpPou3BoaUTLCHA Npu Heobxoaumo-
CTM Ha obbekTe. [MlapameTpbl HACTPOMKN N KannbpOBKM B pexmMax
PABOTA n CEPBUC HegoCTyMHbI.
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1.4.4. UHpuKaumsa v BHeLLHUe CBA3N
1.4.4.1. NHpukaums

Ha 2-CTpOYHbI CMMBOJSIbHBIN XUOKOKPUCTANSIMYECKUA UHANKATOP
pacxogomepa MOryT BbIBOAUTBCHA MU3MepsieMble napameTpbl, HEKOTO-
pble YCTaHOBOYHbIE NapameTpbl U coobueHnsa o6 owmnbkax. OgHoBpe-
MEHHO UHOMLMPYETCHA OAWH UNn ABa napameTpa.

EOQnHMUbl namepeHns 1 paspsaHOCTb MHAMKALUA M3MepPSieMbIX na-
pameTpoB npuBeaeHbl B Tabn.4.

Tabnuua 4
Ob6o3Hauve- HanmeHoBaHune Eq. vam Kon-Bo 3HaKoB MHAMKALMMK Ao
Hue napameTpa A. " | uenaa yactb | Apob6. YacTb PUM.
0 CpegHun 06 beMHbIN n/MWH go7 no5 Mprm.1
pacxof, M3y no7 o 6
Vv CyMmapHbI 06bem n no 11 - Mprm.1
(HapacTarLWwmnmM UTOrom) m° 0o 8 3 Mpym.2
Vi O6bem npsmMoro noToka n no 11 - Mprm.2
(HapacTalLLVIM UTOFOM) m> no 8 3
V- O6bem obpaTHoro noTtoka n no 11 - Mprm.1
(HapacTalLLVIM UTOFOM) m° no 8 3
T Bpemsi HapaboTku yac 0o 6 2
(HapacTarLWwmnmM UTOrom) yac:MnH | go 5 (vac) 2 (MVH)
3HavyeHne Jo3bl:
V3 - 3aaHHoe n go7 3
\47] - U3MEpPEeHHoe n go7 3
NMPUMEYAHNA.

. 3HayeHne pacxoga npu obpaTHOM HanpaBneHWW MNOTOKa, 3HAYEeHue

obbema obpaTHOro nNoToKka, a Takke oTpuuaTefNlbHOe 3Ha4yeHue CyMm-
MapHoOro o6bema MHAMUMPYIOTCSA CO 3HAKOM MUHYC.

. CymmapHbIn 06beM onpeaenseTca kak cymma 06beMOB, HaKOMNSIEHHbIX

npy NPSAMOM (NONOXUTENBHOM) 1 0BpaTHOM (OTpULATENbHOM) Hanpas-
NeHusX NoToka, C y4eTOM 3HaKa HanpasneHusa notoka. B HepeBepcuBs-
HOM pacxogomepe npupalieHne obbema Ons MHOMUMPYEMbIX napa-
METPOB «CYMMapHbIN 06BEM» N «OOBEM NPSAMOro NOTOKa» OL4MHAKOBO.

3agaHHoe 3HayeHue [03bl V; U M3MepeHHoe V, MHAUUUPYITCS
OAHOBPEMEHHO U TONbKO B npolecce o3uposaHud. [1pu aTom norne-
pPEeMEeHHO CO 3HaYeHUsaMU 403 MHOUUMpYyeTCcd 3HadYeHue pacxoaa Q.

HabGop nHauumpyemMbix napameTpoB, eAVHULbI U3MEPEHUS, Nepuog,
WHAOMKAUMKM, @ Takke oTceuyka Mo MHAMKaLMM MOryT ycTaHaBnMBaTbCs
Mo 3akasy npw BbiNycke U3 NPoOU3BoACTBa UK Ha 06beKTe Npu BBOAE B
aKcnnyaTaumio.

Mapametp Mepuoa mHaMKaumm (BpeMs BbICBEYMBAHUS OAHOTO
NN OQHOBPEMEHHO ABYX NapamMeTpoB Npu aBTOMaTUYECKOM NePEKo-
YeHUW MHAMKauuKn) 3agaeTca nporpammHo B npegenax ot 1 go 100 c,
TUNOBOE 3HaYeHue rnpu nocrtaske — 5 C.
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Pwuc. 5.

Bo3MOXHO NpuvHyaUTENbHOE NEPEKIYeHe NHAMKaLUM Npu noga-
4ye Ha YnpaBnSOLWMA BXOA4 COOTBETCTBYHLLEro CurHana, ecnu ans
ynpaensioLwero Bxoaa 3agatb HasHadeHne HaBurauums no MeHio.

Mpn HanuuMn HewTaTHOM cuTyaumm B paboTe TpybonpoBoaga unu
HeucnpaBHOCTU npubopa Ha MHAMKATOp BbIBOAUTCS coobuieHne o6
owmnbkax (pmc.5) B Buae AByx CTPOK: CTPOKU C NOPAOKOBbIMU HOMEpaMm
3HAKOMECT M CTPOKM CIioBa COCTOSIHUS.

Ol 76543210
X = =X = = = =

MHankaumusa coobLieHns o6 ombKax.

Owunbka oTMevyaeTca B CMNOBE COCTOSIHUS 3HAKOM <X> MO COOT-
BETCTBYIOLLUMM HOMEPOM 3HaKOMecCTa, OTCYTCTBME TaKOBOW — <->.
HasHayeHnss 3HakomMecT crnoBa COCTOSIHUSA YyKa3aHbl B pasgene 2.5
HacTOsILLEero pykoBoaCTBa.

MHankaums coobuweHunsa o6 owmnbkax byageT yepenoBaTbCa C MHAW-
Kauuen napameTpoB C 3a4aHHbIM NePUOAOM.

1.4.4.2. Bxogbl ynpaBneHus

Pacxogomep MOXeT uMeTb OO ABYX BXOOOB YNpaBfeHus:: OAWH
Bxoa Ha B n oguH Bxog Ha BBW.

HasHauyeHne BXOAOB ynpaBrieHns 3agaeTcs nporpaMmmMHo:

CTapT AOo3npoBaHunAa — BKIMlO4eHME 0031MpOoBaAHNA 3aJaHHOIo 3Ha4YeHunA
[03bl MO CUrHany ynpasneHnd;

Pexum «Ctapt-CTton» — BKMNIOYEHNE U BbIKMOYEHNE O03UPOBAHUSA MO
curHany ynpasneHus;

- Copoc 06eMoB — 0O6HYNeHNe HaKoMNMEeHHbIX 3HA4YEHNN 0OBLEMOB;

HaBurauns no mMeHw — nepekrnm4vyeHne nHankaumum no curHany ynpas-
NIeHnA.

MNpn Hannumn B coctaBe pacxogomepa bBW HazHauveHue kaxgoro
BXo4a YynpasreHns npou3BoaMTCA Npu  pasgenibHOM MNOAKMYEeHUN
nepcoHanbHOro KoMnsloTepa K nHTepdencHoim Bxogam b n 6BA.

CxeMbl Lenen BXOOOB yrpasreHnd, a Takke napameTpbl ynpasns-
toLero curHana npusegeHol B [NpunoxeHun b.

1.4.4.3. YHuBepcanbHble BbIXOAbl

Pacxogomep MOXET MMEeTb A0 YeTblpex ranbBaHNYECKM pa3Ba3aH-
HbIX BbIxogos: Ne1 n Ne2 Ha B/ n Ne1 n Ne2 Ha BBW. Beixoapbl yHuBep-
canbHbl Kak MO BO3MOXHOMY pexumMy padoTbl (HaCTOTHbINA, MMMNYTbCHbIN
UIM NOTMYECKUN), TaK U NO HA3HAYEHUIO.

Tun (pexum paboTbl) BbIXOAOB, HAa3HaYeHWe, a Takke napameTpbl
nx paboTbl 3agatoTCa NPOrpaMMHO MpW BbiMyCKe M3 NPOW3BOACTBA B
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COOTBETCTBUM C 3aka3oM nnbo Ha obObekTe npu BBOAE B 3KChnyaTa-
Luio.

MNpn Hanuuum B coctaBe pacxogomepa bBW HasHauyeHune kaxgoun
napbl BbIXO4OB NPOU3BOAUTCS NPU pasfenbHOM MOOKMHYEHUM Nepco-
HanbHOro KoMnbloTEPa K MHTEPdencHblM Bxogam bU n bBU.

CxeMbl OKOHEYHbIX KackagoB BbIXOAOB W OMUCAHUE WX PEXMMOB
paboTbl npmBeaeHsbl B NpunoxexHunn b.

B vMnNynbCHOM M 4aCcTOTHOM peXumax BbIXOAbl MOFYT MCMOb30-
BaTbCA 4N BbiBOAA pe3ynbTaToOB U3MEPEHUsi B BUAE MMMYNbCHOW Mo-
crnepoBaTenbHOCTM TUMMNA «MeaHap» CO CKBAXXHOCTbIO 2 M HOPMUPOBaH-
HbIM BECOM MMNynbCoB. [peaenbHas YactoTa crnegoBaHus UMMNYbCOB
2000 Iu.

KoHcTaHTa npeobpasosaHus Beixoga K, (Mmn/n), onpegensiowias
BEC MMnyrnbca, MOXeT ycTaHaeBnmBatbca B npegenax ot 0,0001 go
200 000 ¢ muHumarnbHbIM guckpeTtom 0,0001. [na onpeneneHnsa 3Ha-
YyeHns K, ¢ y4eToM MakcMMarnbHOro 3HayeHus pacxoga B TpybonpoBo-
Ae, roe OypeT ycTaHaBnuBaATbCH pacxodoMep, a Takke YacTOTHbIX
CBOVCTB MpPUEMHMKA MMMYMbCHOrO CUrHama MOXHO BOCMONb30BaTbCA
doopmyrnom:

36-F  18-10°

vakc  Qmake " Tu

roe Quakc — MakcMMarnbHbIN 3KCMyaTaUMOHHbBIA pacxoq B TpybonpoBo-
3
ae, Mm/u;

Kp[mmn/n] <

F — MakcMmanbHO gonyctumasi Ansa npMeMHuka YactoTa criegoBa-
HUSA UMMNYNbCOB pacxogomepa, u;

T
ru:7” — MVHUMarnbHO gonycTumas Ans NpuemMHuKka AnvTenbHOCTb
MMNYNbCOB pacxodoMepa, MC;
T, — nepuoa crnegoBaHWs UMMYMbCOB Ha BbIXOAE pacxodoMepa,
MC.

Mo ymonyaHuio npu BbiNycke M3 npou3BoacTBa Ans Bbixoga Nei
yCTaHaBnNMBaeTCHA YacCTOTHbIA pexuM paboTel 1 3HadeHune K, ykasan-
Hoe B Tabn.5, 4to cooTBeTcTBYET YacTtoTe okono 1500 My npu Quavs.

Tab6nuua 5
Dy, MM 10 | 15 |1 20 [ 25 | 32 | 40 | 50 | 65 | 80 | 100 | 150 | 200 | 300
Ko, vmn/n |1600| 700 | 400 | 250 | 160 | 100 | 65 | 40 | 25 | 15 7 4 1,7
¢ B yacToTHOM pexumme 4acTtoTa CriegoBaHus NponopumoHanbHa cpen-

HeMy OOGBLEMHOMY pacxogy, M3MEpPEHHOMY B TeyeHue npeablayLimx
80 mc.

MNpn paboTe B YacTOTHOM pexunme 3apaeTtcs 3HadveHue Ky, a Takke
3HadeHnss napameTpoB MakcumanbHaa 4actota U ABapurHasa uYa-
cToTa.

17



MakcumanbHas 4acToTa — YyacToTa Ha BbIXoA4e MpU Makcumarnb-
HOM pacxofe B AaHHOM TpybonpoBoae. lNpeBbileHe Ha Bbixoae 3Ha-
yeHns MakcumanbHOM 4acTOTbl [MArHOCTMPYETCS B pacxogomMepe
Kak HewlTaTHaa cuUTyauus, T.e. 3aflaHHOe AN JAaHHOro Bbixoda 3Haude-
Hue K, HeKoppeKTHo.

ABapunHaa yactoTta — 4yacToTa crnegoBaHUs MMMYNbCHOW nocne-
poBatenbHocTh (He 6onee 2000 Iy), koTopas 6ygeTt hopmmpoBaThCs
Ha BbIXo4e B Cryvae, ecnv n3amMepeHHoe 3Ha4yeHne pacxoga npeBbilla-
eT 3Ha4veHne Quans ANA AaHHoro Dy pacxogomepa. 3agaHHoe 3HaYeHune
ABapuMHOM 4YacTOTbl JO/MKHO ObiTb HE MEHbLLE 3a4aHHOr0 3HA4YeHUs
MakcumanbHOM 4acToOTbl AONs AAHHOrO Bbixoda. [ns OTKM4YeHus
dYHKLMM OPMUPOBAHUSA Ha BbIXOAE aBAPUNHON YaCcTOTbl HEOBXOAMMO
3agaTb 3HavYeHne ABapuMMUHOM YacToThbl, paBHoe 0.

HasHauyeHwue BbIxo4a B YaCTOTHOM pexume 3agaeTcs ycTaHOBKamu
Pacxop no moaynio, Pacxon npsimon 1 Pacxoa o6paTHbIN.

Mpu yctaHoBke Pacxom no moAaynkt MMMynbCcHas nocnenosa-
TEeNbHOCTb C YaCcTOTOW CrnefoBaHWs, NPONOPLMOHAbHON U3MEPEHHOMY
3Ha4YeHuo0 pacxoda, opMMpyeTCcsa Ha BbiIxog4e npu Nbom Hanpaene-
HUW NOTOKa, Npu ycTaHoBke Pacxop NMPAMOM — TONbKO NPU NPAMOM
HanpaBneHun notoka, Pacxop oGpaTHbIM — TOMNbKO NpU OGpPaTHOM
HanpaBneHuw.

¢ B umnynbcHom pexnme paboTbl B TEYEHME CEKYHAbl Ha BbIXOA MOCTY-
naeT nayka MMNynbCOB, KONMYECTBO KOTOPbIX C Y4ETOM Beca UMnyrbca
COOTBETCTBYET 0OBbEMY, MU3AMEPEHHOMY 3a NPEAbIAYLLYI CeKYHAY.

MNpn paboTe B MMMynbCHOM pexunme 3agaetcs 3HadeHune Kp u lMe-
puoa MMNynbLCOB.

Mepuoa MMnynbLCOB — nepuos CrneaoBaHUs MMMYNbCOB B Nayke;
MOXeT ObITb 3agaHo 3Ha4veHue ot 1 go 1000 mc.

HasHayeHne BbiIxoga B MMMYNbCHOM peXuMe 3agaeTcsi yCTaHOB-
kamm O6bem no mopynto, O6bLem npsimon, O6bLem obpaTHbIN U
Umnynbc gosaTtopa.

Mpun ycTtaHoBKe O6BEM NO MOAYIO MMMYIbChl, KONIMYECTBO KOTO-
pbIX MPOMOPLMOHANbHO U3MEPEHHOMY 3HadyeHuio obbema, nocTynarT
Ha BbIXoA4 Mpu NOOOM HanpaBneHMW MOTOKa, Npu ycTaHoBke O6BbLeM
NPAMOW — TONbKO NpK NPSIMOM HanpaeneHnn notoka n O6bLem obpar-
HbIA — TONbKO NpK 06paTHOM HanpasfeHU.

npl/l YCTaHOBKE MMHyl‘IbC Ao3atopa B MOMEHT OKOHYaHUA OO03U-
poBaHuA Ha BblXO4 BblaaeTCcA oAnMH UMMYIbC.

¢ B nornyeckom pexnme Ha BbIxoAe Hanmumio cobbiTus (Mnu ero onpege-
NEHHOMY COCTOSIHMIO) COOTBETCTBYET OOUH YPOBEHb 3NEKTPUYECKOrO
cuUrHana, a OTCyTCTBMIO COBLITUA (MM MHOMY €ro COCTOSIHUIO) — APYromn
YPOBEHb CUrHana.

[MporpaMmMHO A4ns NOrMYecKoro pexmMma 3agaetca AKTUBHbIW ypo-
BeHb, T.€. ypOBEHb curHana (Bbicokun mnm Huskum), cooTBETCTBY!IO-
LA HanMuunio cobbITUS. DneKkTpuyeckue napameTpbl YPOBHEWN curHana
npuseneHbl B MNpunoxeHuun b.
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HasHaueHne BbIxOga B NIOrMYeCKOM pexunme 3agaeTcda yCtaHOBKa-
MW

- HanpaBneHue noToka — ypoBeHb CMrHana Ha Bbixofe n3MeHsieTcs 6e3
3a4epXKu Npu N3MEHEHUN HanpaBneHnst NoToka B TpyOonNpoBoae;

- Owmnbka Q>Quakc — YPOBEHb CUrHANa Ha BbIXOL4E U3MEHUTCS, €CNn U3-
MEPEHHOE 3Ha4YeHMe pacxoga NpPeBLICUT 3HaAYEHNEe Q,aus ANA OAHHOIO
Dy pacxopomepa;

- JlroGas owmbKa — ypoBeHb CUrHana Ha BbIXO4e U3MEHMUTCS Mpu BO3-
HUKHOBEHUN NoOON HewTaTHOW CUTyauun, AnarHocTupyemon npmbo-
pom;

- Pene Ao3aTtopa — ypoBeHb CUrHana Ha BbiXxoae U3MEeHUTCA B MOMEHT
OKOHYaH1A OO3NpOBaHNA,

- HanpaB. notoka gna tennoy4yera — U3MEHEHWE YPOBHSA CUrHana Ha
BbIXO4Ee NPOM30NAET TOMbKO, eCNu ANUTENbHOCTb BPEMEHUN U3MEHEHUS
HanpaBneHus notoka OyaeT 6Gonblie 3ag4aHHOro BPEMEHU MHEPLUUK;
3HayeHue napameTtpa T MHepUMM NOTOKA MOXET ObiTb 3a4aHO B Ava-
nasoHe ot 0 o 60 MuH;

- dnar HanUuusa NUTaHUA — NPU HaNMYUN HaMNPSPKEHUS NUTaHUS Ha Bbl-
xoae opmupyetcs BblCOkui ypoBeHb curHana, npu nponagaHim nu-
TaHWSA HanpsPkeHWe Ha BbIXOA4e OTCYTCTBYET.

BHUMAHMUE ! lNpu nporpamMmHOM BKMOYeHUN B paboTy TOKOBOro
BbIXo4a yHMBepcarnbHbIn Bbixog Ne2 yyacTByeT B ynpasrieHun pabdoTtomn
TOKOBOIO BbIXOJa W HE MOXET WUCMOofb30BaTbCHA MO CBOEMY MPAMOMY
Ha3Ha4YeHuo.

1.4.4.4. TokoBbIV BbIXO[,

ToKkoBbIV BbIXOA pacxogomMepa MOXeT paboTtaTb B 0OQHOM U3 Tpex
Anana3oHos: (0-5) mA, (0-20) mA nnn (4-20) MA.

HomuHanbHasa ctatuyeckas XapaKkTepnuctmnka ToOKoOBOro Bbixoaa

looix —!
Q =Quy +(Qgy _QHy)M ;
lwake — Imun

roe Q — n3aMepeHHoe 3HadyeHue pacxona, N/MuH;

Quy — 3afaHHOEe 3HayYeHUe HKHEW yCTaBKuM Mo TOKOBOMY BbIXOAY,
cooTBeTcTBytoLEE lyp, JI/MUH;

Qsy — 3a0aHHOE 3Ha4YeHVe BepxHen YCTaBKu MO TOKOBOMY BbIXOAY,
cooTBeTCTBYOLLEE lyake, JI/MUH;

lsux — 3HAYEHUE BbIXOOHOTO TOKOBOIO CUrHana, COOTBETCTBYHOLLEE
N3MepeHHOMY 3Ha4YeHuto pacxoaa, MA;

lvakc — MaKCMManbHOEe 3HaYeHue amana3oHa paboTbl TOKOBOrO Bbl-
xoaa (5 unun 20), MA;

[y — MUHMMarnbHOE 3Ha4YeHe ananasoHa paboTbl TOKOBOMO BbIXO-
aa (0 unu 4), MA.

MporpaMMHO ANA TOKOBOIO BbiXxoAa 3adaloTcs ananasoH paboTbl 1
3HayeHus YCTaBOK, a Takke HasHauyeHue. [pu ycTaHoBKe HasHa4YeHus
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Pacxon no moaynio — TOK, NPONOPLMOHANbHbIN N3MEPEHHOMY 3HaYe-
HUIO pacxoga, NoAaeTcs Ha BbIXOA4 Mpw NoOOM HanpaBneHWn NoToka,
npu yctaHoBke Pacxon npAMOWM — TOMbKO NpW NpPsIMOM HanpasrieHun
noToka, npu yctaHoBke Pacxopn obpaTHbIM — nNpu obpaTHOM Hanpas-
nexHun.

[MapameTpbl TOKOBOroO BbIXO4a U CXema MOAKMIOYEHUS K HEMY MpuU-
BegeHbl B [NpunoxeHuun b.

BHUMAHMUE ! [Ina ob6ecnedeHnss paboTbl TOKOBOro Bbixoga BWU
HeobXoaMMO LM OKOHEYHOro Kackaga yHuBepcanbHoro Bbixoga Ne2 c
MOMOLLIbIO NEPEMbIYEK Ha KOHTAKTHbIX nNapax J4 n J2 moaynst obpaboT-
K1 3agaTb aKTUBHbBIA pexnm paboTbl. [1py 3TOM yHMBEpPCarbHbIN BbIXOA
Ne2 ncnonb3oBaTbCs HE MOXET.

1.4.4.5. NocnegoBaTenbHbIN MHTEPGENC

lMocnepoBaTenbHbIN UHTEPdENC MNO3BONAET MnonyyaTb MHpopma-
uunio 06 n3mepsiemMblX U YCTaHOBOYHbLIX NapameTpax, a Takke moandm-
uMpoBaTb OOCTYIMHbIE YCTAHOBOYHbIE NapamMeTpsbl.

Mpn Hannumn moayns nuaukaumm Ha b nnbo npu Hannuum BBU
npnbop ocHawaeTcs No BbIOOPY nocnefoBaTeNibHbIM UHTEPENCOM
RS-232 vnn RS-485. lNpu oTcyTcTBUM MOAYNS MHOMKALMUA HA MOLYIb
06paboTkn No 3akady MOXeT B6biTb YCTaHOBMEH AOMOMHUTENbHbLIA MO-
aynb RS-485.

Mpwu oTcyTcTBMM Moaynsa nHavkaumm Ha bW v otcytctBum BBU mo-
Ayne obpaboTtkn BU no 3akady mMoxeT ocHalaTbCs AOMOSTHUTENbHbIM
Moaynem RS-485 ans cBA3u C BHELLUHMMUW YCTPOMUCTBAMM.

NHuTepdencobl RS-232 n RS-485 nogaepxmatoT npotokon ModBus
(RTU ModBus n ASCII ModBus).

Mpn OTCYTCTBMM BCTPOEHHOrO MHTEphenca HacTpomka npubopa
MOXET OCYLLeCTBNATbCA C MNOMOLLbIO BHELLHero npeobpasoBaTtens
RS-232, noctaBnsieMoro no 3akasy u nogknyaemMoro kK moaynto obpa-
6otkn BU w/vnn BBW. MogknioveHne npeobpasoBatens RS-232 onu-
CaHO B MHCTPYKLMN NO MOHTAXY.

BcTpoeHHbin nHtepdenc RS-232 MoxeT Mcnonb3oBaTbCs NS CBs-
31 ¢ nepcoHanbHbiM KoMmnbtoTepom (IMK):

- No kabento (Npy ANUHE NMHUKU CBA3KN A0 12 m);
- N0 TeNedOHHOM NMNUHUK (C NOMOLLLI0 TeNemOHHOro MoaemMa);
- N0 paguokaHany (C noMoLb pagMomoaema).

[anbHoCTb CBA3M MO TenedoHHON JIMHUN U paguoKaHany onpee-
NATCA UX XapaKTePUCTUKAMMU.

NHTepdenc RS-485 obecneyvnBaeTt cBaA3b No kabento B rpynne u3
HECKOIbKMX abOHEHTOB, OA4MH M3 KOTOPbLIX MOXeT ObiTb K, npn anvHe
nuHum cBa3m o 1200 m.

CkopocTb 06bmeHa no nHrepdencam RS-232 n RS-485 (ot 1200 go
19200 bop), a Takke napameTpbl CBSA3M yCTaHABNMBAKOTCS Nporpamm-
HO.
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1.4.5. KoHCTpyKUMA

MpoToyHasa YacTb pacxogomMepa, B 3aBUCMMOCTU OT Buaa NpuUco-
eaVHeHUs K TpybonpoBOAY, BbIMOMHAETCA B pa3HbIX KOHCTPYKTUBAX:

- NoA npucoeavHeHne Tuna «caHasuy» (Dy10-Dy150), korpa MNP ¢ no-
MOLLbIO LWUNWAEK 3aXUMaeTcs Mexay AByMSA doraHuamu, npuBapeHHbI-
MM K KOHLLam TpybonpoBoaa B MecTe Bpe3kn pacxoaomepa;

- donaHuosaHHon (Dy25-Dy300), koraa donaxubl MNIMP kpenatca 6ontamu
K OTBETHbIM hniaHuam Tpybonposoaa.

BHYTpeHHSAS MOBEPXHOCTb MPOTOYHOM 4YacTu B 3aBUCUMOCTM OT
HasHa4yeHusi pacxogomepa dyTepyeTcs pasfnuMyHbIMU MaTepuanamu:
¢dpToponnacTom, NONMypeTaHoM U T.4.

Ha TopueBble noBepxHoctn [P nog npucoeanHeHne Tuna
«C3HABUYY» C oyTepoBKOM (pToponnacTtoM AN nNpefoxpaHeHus ee B
npouecce MOHTaxa W 3KcnryaTtauuuM ycTaHaBnMBAKTCA 3alUUTHbIe
Konbua. [JnameTpbl 3alUTHBIX KONew, Npy UCNoSfib3oBaHUKU hnaHues no
FOCT 12820 wucnonHeHus 3 obecneymBatdT COOCHOCTb BHYTPEHHErO
kaHana NP n oTBeTHbLIX priaHUEB.

KOHCTPYKTUBHbIE 3fIEMEHTbI 3aLlMTHbIX KOSiel, Ha TopueBbIX MOo-
BepXHOCTAX onaHuoBaHHbIX P npy MOHTaxe B nnacTukoBble (Me-
TannonnacTukoBble) TpybonpoBoabl obecneumBaloT Takke anekTpude-
CKWM KOHTaKT pacxogomMepa C U3MePSIEMON XXNUOKOCTLHO.

Bnok navepenna 6e3 nHgukatopa cogepXxut nnaty moayns obpa-
00TKM 1 KOpnyc ero BbiNonHaeTcs n3 metanna. Kopnyc bW ¢ nngmkato-
POM BbINOJSTHAETCA M3 MfiacTMaccbl U COOAEPXUT ABe nnaTtbl: Mogyns
06paboTKkKn, KOTOpbIN pasmellaeTcs HenocpeAcTBEHHO B Kopnyce, w
MOAyns WMHOMKaAUMW C MHOMKATOPOM — B KpbilKe kopryca (nepegHemn
naHenu). Mexay cobon Moaynn COEOQUHSATCA CUTHamnbHbIM LWNENdoM
n kabenem nuTaHnA noacseTa nHankatopa (Npyn Heob6xoaMMocCTH).

Koxyx IMNIMNP n nonas crtonka, Ha koTopoun kpenutca bW, BbinonHe-
Hbl U3 MeTanna. BosmoxeH passopoT bW Bokpyr ocu ctomkm Ha 90°,
180° unn 270° no 3akasy npu BbINyCcKke U3 NPOnU3BOACTBA.

Mpn HeobGxoanmocTn (4na yoobeTBa CYUMTHIBAHUSA MOKA3aHUA C UH-
ankaTtopa bW) nepegHaa naHenb B moxeT ycTaHaBnmBaTbCa Ha GOk
Cc pasBopotoM Ha 90° unm 180° (6e3 OTKMYEHUS CUrHANbHOMO
wnenda). Ana atoro Ha 06beKkTe HEOOBXOAMMO OTBUHTUTL YETbIPE BUH-
Ta KpenneHns n yCTaHOBUTb NePESHIO NaHESNb B HY>XHOE MONOXEHME.

Beog kabena nutaHua n curHanbHbIX Kabenen ocywecTenseTcs
Yyepes ABa kabenbHbIX repMoBBOAa TUNopasmepa Pg7.

KnemmoWl 3alMTHOro 3a3eMreHusi pacxogomepa CIyXUT BUHT Ha
BW, kK KOTOpPOMY KpensTcs arekTpudeckme NpOBOAHWKA AN COeAnHe-
HMS C OTBETHBbIMK onaHuamu Tpybonpoeoaa.

BEBW nmeeT Takyto xxe KoHCTpyKuuto, kak BU ¢ nHgukatopom. Kpen-
nexHve BB Ha o6bekTe BbIMNOMHAETCS NPU NMOMOLLN 2-X KPOHLUTENHOB,
pacnosioXXeHHbIX Ha 3agHen naHenun Kkopnyca.
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1.4.6. Bugbl ncnonHeHmmn

McnonHeHnst pacxogomMepa OTfMYalTCA KOHCTPYKTUBOM U (PYHK-
LUMOHanNbHbIMU BO3MOXHOCTSAMWU Brioka M3MepeHus, TUMNOM npucoeam-
HeHus K TpybonpoBoay (KOHCTPYKTMBOM MPOTOYHOM YacTu), HasHaye-
HMEM MO BUAY KOHTPONUPYEMOW XMAKOCTU (MaTepuanomMm dyTepoBKu
BHYTPEHHEN MOBEepXHOCTM npoTodHon 4vactu [P u maTtepmanom
3MEeKTPOAOB).

O603HayeHne ucnonHeHu no suay 6noka namepeHus:

NMPO®U -1 xx — 6e3 uHaukaTopa, B MeTarnIMyeckom Kopnyce;
MPO®U -2 x x — C MHOMKATOPOM, B KOpryce U3 nonimmepa;
MPO®U -3 xx — C OONONHUTENbHLIM GSIOKOM BbIHOCHOIO MHAOWKA-

Topa B kopnyce u3 nonumepa, bW 6e3 nHgmkato-
pa B MeTannmMyeckom Kopnyce.

O603Ha4YeHne MCMONMHEHU NO TUMNY NPUCOeaMHEHUs K Tpybonpo-

BOAY:

MPO®U-x1x — TUN NPUCOEONHEHUA — KCIHAOBWUYY», TUNOPaA3MepsbI
Dy10-Dy150;

MPO®U - x 2 x — TUN NnpucoeanHeHus — pnaHuesoe, TMNoOpasMepsb!
D,25-D,300.

O603Ha4YeHne NCMONMHEHUI MO HAa3HAYEHMIO:

NMPO®U -xx2 — TunoBoe (ONA HearpecCUBHbIX Xuakocten 06es
abpasuBHbIx npumecen): MMP dyTtepoBaH dTO-
poONSacToM, C 3alMUTHBIMK KOMbLiAMK, 3NeKTpoLbl
BbINOJSITHEHbI N3 HEPXXaBEIOLWEN CTanw;

MPO®U - x x 1 U — M3HOCOYCTONYMBOE MUCMOMHEeHNe (ana paboTbl C
abpasuBHbiMK xuakoctamn): MNP ¢yTteposaH
nonuypeTaHoM, 6e3 3aLlMTHbIX KoreL, arekTpoabl
N3 HepXKaBetoLlen cTanu,

MPO®U - x x 2 A — arpeccMBOCTONKOE WCMOSMHEHNe (ans padoTbl C
arpeccuBHbiMU xugkoctamun): MNP dyTteposaH
dTOpONNacToM, 3aliMTHble Konbla — MO 3akaay,
9NeKTpoabl — U3 TaHTana, TUTaHa Wnu Apyroro
mMaTtepwmana (no 3akaay).

®PyHKLMOHaNbHbIE BO3MOXHOCTU UCMNOSTHEHUN:
¢ NMPO®U - 1 x x:
- 6e3 nHamkaTopa;
- ABa YHMBepcarnbHbIX BbIX04a;
- nocrnegosaTterbHbIN UHTepdenc RS-485 — no 3akasy;
- BXOA ynpaBrieHnsi — no 3akasy.
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¢ NMPO®MU - 2 x x:
- 2-CTPOYHbIN CUMBOJSIbHbIN MHANKATOP;
- Ba YHMBEepcarbHbIX BbIXOAA;
- nocnegoBaTtenbHbIN UHTEpdenc RS-232 nnn RS-485 — no Beibopy;
- TOKOBbIW BbIXO — MO 3aKasy;
- BXOZ, ynpasneHusi — rno 3akasy.
¢ MPO®U - 3 x x:
- 2-CTPOYHbIV CUMBOSIbHBIN UHANKATOP Ha BbIHOCHOM 6rnoke (BBW);
- ABa yHMBepcarnbHbIX Bbixoga (BW);
- iBa yHMBepcarnbHbIX Bbixoda (BBU);
- nocriegoBaTternbHbIi UHTEepdenc RS-232 nnn RS-485 (BBU) — no BbI-
Gopy;
- TokoBbIV BbixoA (BBW) — no 3akaasy;
- BXoq, ynpasneHus (W) — no 3akasy;
- BXoA ynpasnenus (BBU) — no 3akaasy.

HacTpoiika pacxogomepa ang naMepeHus napameTpoB peBepcuB-
HOro NOTOKA BbINOSIHAETCA MO 3aKasy.
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1.5. MapkunpoBka n nfiomémnpoBaHue

1.5.1.

Ha nepegHen naHenun 6noka nameperHna n 6B OMP ykasbiBatoTcs:

- HanmMeHoBaHme n obo3HayeHue npmbopa;

- TOBApHbIN 3HAaK PUPMbI-U3rOTOBUTENS;
- 3HaK yTBEPXAEHNA TUNa cpeacTBa N3MepPEHUs;

- BUA UCMNOSNHEHNS;
- Tunopasmep OMP;
- HanpshkeHne nNuTaHnsa pacxogomMepa.

1.5.2.

1.5.3.

3aBoAckMe HoMepa yKasaHbl Ha LWWnbauKax, pasMeLleHHbIX Ha
kopnyce bW v EBW.

Ha kopnyce B n EBU mapkupoBaH repmoBBof Kabens nutaHus
=24 B.

Mocne noBepku pacxogomMepa NomMoupyeTca KOHTakTHasa napa 6noka
n3mepeHusi, paspellamowias Moandukaumo KanmbpoBOYHbIX NapameT-
POB.

KoHTakTHble napbl 6noka namepeHusa n 6noka BbIHOCHOrO MHAMKATOPA,
paspellarowme MoanuuKkaumio CEepPBUCHbIX NapameTpoB, MOryT ObiTb
onnombupoBaHbl Nocne NpPoBeaeHNs NyCKoHanago4HbIx paborT.

Kpome TOro, ons 3awmtbl OT HECAHKLMOHMPOBAHHOIO 4OCTYyMNa npu
akcnnyataumMm MoryT 6bITb onniombupoBaHbl HaBecHoOW nriombon aBa
KpenexXHbIX BUHTA KPbILLKN MEeTannm4eckoro kopnyca 6mnoka namepeHuns
nmbo onnombuposaH B yrrybneHme ogvH BUHT KPbILLKWM NiacTMaccoBO-
ro kopnyca 6noka mamepeHus. B 6B moxeT GbiTb onnombupoBaH B
yrnybneHne oauH BUHT KPbILWKK Broka.
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2. NICNOJ1Ib3OBAHUE MO HA3BHAYEHUIO

2.1. AKkcnnyaTauuoHHble OrpaHU4YeHus

2.1.1.

2.1.2.

2.1.3.

OKcnnyaTauusi pacxogomepa [OOSKHA Mpou3BOAUTBLCA B YCIOBUAX
BHELLHMX BO3AENCTBYIOLWNX paKTOPOB, HE NPEeBbILALWNX 0NYCTUMBIX
3Ha4YeHUN, OroBOPEHHbIX B n.1.2.4.

PacxogomMep MOXeT ycTaHaBnMBaTbCs B BEPTMKANbHOM, rOpM3OHTasb-
HOM MM HaknoHHOM TpybonpoBoae. Hanvune rpsiseBUMKOB MK cneuu-
anbHbIX PUNLTPOB He 06s3aTernbHO.

ToyHasa n HagexHasa pabota pacxogomepa obecnednBaeTcs Npu Bbl-
nonHeHnn B mecte yctaHosku MNP cnegyowmx ycrnosun:

- OTCYTCTBYET CKOMMeHne BO3ayxa;
- AABMeHne XNOKoCTN UCKIYaeT razoobpasoBaHune B TpybonpoBoae;

- Ha Bxoae u Bbixoge MNP umeloTCca NPAMONMHENHbIE Yy4acTkn Tpybo-

nposoga cooTBeTCTBYWeNn aAnnHel ¢ Dy, paBHbiM Dy TMP. Ha atux
yyacTkax He AOIMKHO ObITb HUKaKMX YCTPOWUCTB UMW 3NEeMEHTOB, BbI3bl-
BalOLLUNX U3MEHEHME CTPYKTYPbl MOTOKA XUAKOCTH;

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

2.1.4.

Mepa 3anoJiIHEH XKNOKOCTbIO;

HaNPsHXXEHHOCTb BHELLUHEro MarHUTHOro MOMs MNPOMbILIEHHON 4acToThl
He npesblwaeTt 400 A/m.

BHUMAHME ! 3anpewaetca Ha Bcex aTanax pabotel ¢ OMP ka-
caTbCA pykamun 3MeKTPOAOB, HaxXOASLUMXCA BO BHYTPEHHEM KaHane
nrp.

PekomeHgaumm no BbIGOpy MecTa YCTaHOBKM M nNpaBuiia MoHTaxa
(mnemoHTaxa) pacxogomepa, onucaHme Habopa aneMeHTOB apMaTypbl,
a Takke KoMmnnekta npucoeanHuTensHon apmatypbl «B3J1IET KIMTA» n3-
NnoXxeHbl B [O0OKyMeHTe «Pacxogomep-cyeTymk 3reKTpOMarHUTHLIN
«B3JNNIET 3OM». Mogudumkauma MNMPOPU. UNHCTPYKUMA NO MOHTaXy».
WKCAO.407112.000-01 M.

BHUMAHME ! He ponyckaetca c lMNP, dyrepoBaHHOro gptopo-
nnacTom n 6e3 3awMTHbIX KOMeL CHUMAaTb CTSPKHYHO LWNunbKy (6onT) n
NPWXNUMHbIE NNACTUHbI Ha BpeMs 6onee 10 MuH.

Tun n cocTaB KOHTPONMPYEMOW XUOKOCTU (Hannyme M KOHUEHTpauus
B3BECEW, NOCTOPOHHUX XNOKOCTEN U T.M.), peXnm paboTbl N COCTOAHME
TpybonpoBoaa He AOSMKHbI MPUBOAUTL K NOSIBNEHUIO OTIIOXEHWUIA, BIU-
AWNX Ha paboToCNOCOBHOCTL M METPOSIOrMYECKME XapaKTePUCTUKN
pacxogomepa.

Ona obecnevyeHns paboTocnocobHOCTM pacxogomepa B CU-
cTemax, MCMoNb3ywLWUX N0 KAaKUM-IMGO NpUYMHAM YrosibHble
¢onnbTPbI, HEOGXOAMMO CregUTb 3a UX UCMIPABHOCTLIO.
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2.1.5.

2.1.6.

2.1.7.

HeobxogumocTb 3awmTHOro 3asemneHus npubopa onpegenseTca B
COOTBETCTBUM C TpeboBaHusmu rmaebl 1.7 «[llpaBun ycTponcTBa
9NEKTPOYCTAHOBOK» B 3aBMCUMOCTM OT HaMNpsPKEHUS MUTaHUS U yCno-
BUWN pasmMeLLleHuns npubopa.

MonHuesawmta obbekTa pasmelleHns npubopa, BbIMOSIHEHHAA B CO-
OoTBEeTCTBUU C «MHCTpyKUMen no yCTPOMCTBY MOJSIHME3ALWMTbI 30aHUN,
COOPYXXEHUA WM MNPOMbILWSIEHHbIX KOMMYHUKauun» CO153-34.21.122-
2003 (ytBepxgeHHon [lpukazom MwuHaHepro Poccum Ne280 ot
30.06.2003), npegoxpaHsieT Npnbop OT BbiXxoda M3 CTPOS MPU HaNMYnm
MOJSHUEBbLIX Pa3psiaoB.

TpeboBaHUs K YCNOBUSIM 3KCnnyaTauum v BbIGOpYy MecTa MOHTaxa,
npvBeAeHHble B HaCTOsILLEN 3SKCniyaTaLUMOHHOW AOKYMEHTauuKn, y4u-
TbIBaOT Hanbornee TUNUYHbIE BHELLHME (hakTopbl, BNusoLmMe Ha pabo-
Ty pacxogomepa.

Ha o6bekTe akcnnyaTaumMm MOryT CyLeCTBOBaTb UMM BO3HUKHYTL B
npoLecce ero akcnnyatauuMmM BHellHWe dakTopbl, He noaaaroLmecs
npenBapuTenbHOMY MPOrHO3Y, OLEeHKe MMM NpoBepke U KoTopble Mpo-
n3BoauTeNb HE MOT y4ecCTb Npu paspaboTke.

B cnyyae nposiBneHuns nogobHbIx hakTopoB criegyeT yCcTpaHUTb X
WUNM HaNTU MHOE MECTO 3JKCnryaTauuu, rae AaHHble hakTopbl OTCYT-
CTBYIOT UNW He OKa3blBaOT BMMSIHUSA Ha paboTy nsgenus.

2.2. Bbibop TMNnopa3mepa pacxogomepa

2.2.1.

2.2.2.

2.2.3.

2.2.3.1.

Bboibop Tunopasmepa pacxogomepa onpefensercs avanasoHoM pac-
xogoB B Tpybonposoae, rae 6yaet yctaHasnusaTtbes [IMP. Ecnn gna-
nasoH pacxodoB ANd AaHHOro TpybonpoBoda yknagblBaetca B Auana-
30H pacxodoB HecKorbkux Tunopasmepos OMP, To onpenensaTb Hyx-
HbIi TUNOpa3Mep PeKOMeHOYyeTCs UCXOAA U3 3aJaHHOro npeneribHoro
3Ha4yeHVsI NoTepb Harnopa.

Ecnn 3HayeHune Dy BbiGpaHHoro Tunopasmepa 3MP MeHbLle 3HavYeHus
Dy tpy6onpoBoga, Kyaa npeanonaraetca ycraHasnmeaTb [1I1P, To gns
MOHTaxa B TpybonpoBo4 WCMONb3ylTCS MNepexodHble KOHyca (KOH-
y3op 1 Andysop).

Onpepenutb rmgpasnuyeckne notTepu Hanopa B cMCTeMe <KOHQy30p —
MrP — gnddysop>, NpMBedeHHON Ha PUC.6, MOXHO MO HUXenpuBe-
JEeHHON MeToAuKe.

McxogHble gaHHble onga onpepgeneHna noTepb Hanopa:

- 06bEMHbIN pacxop XUOKOCTU B AaHHOM TpyBonpoeoge -Q  [M3M];
- Dy nogBogsiwero Tpybonposoaa -D1  [mwMm];
- Dy nnp -D2  [mmMm];
- Dy otBOgALLErO TPYBONPOBOAA -D3  [mmMm];
- Yron KOHYCHOCTM KOHpy30pa -0z [rpaa);
- Yyron KoHycHocTtu auddgysopa -oz [rpaal;
- ANWHa NPAMOSIMHENHOrO y4acTKa -1 [Mm].
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1 — KOH@y30p; 2 — nonHorpoxoOHas wapoeas 3adsuxka; 3 — [lIP;
4 — dugpgpy3sop.

Puc. 6. Cxema Tpyb6onpoBoaa B mecte yctaHoBku [MIP.

2.2.3.2. CornacHO W3BECTHOMY MPUHLMMY Cyneprno3vuum CyMMapHble noTepu
Hanopa h, B cucteme <koHdgy3sop — MNP — andpdysop> cknagbiBatoTca
N3 MeCTHbIX NoTepb Hanopa B KoHdy3ope h,q, NPSAMONNHENHOM y4acT-
ke (anuHon 1) hyz 1 anddysope hys.

[MoTepun Hanopa B KOHQYY30pe onpeaensarTca no rpaduky puc.7a,
roe Vv, — CKOpPOCTb MOTOKA XMUAKOCTU B NPAMOSIMHENHOM yyacTke. [pa-
1K 3aBUCMMOCTM MOTEPL Hanopa OT CKOPOCTU MOTOKa paccyuTaH ans
yrria KOHYCHOCTU KOHJpy3opa a4 = 20 °. [1na onpegeneHnss CKopocTu no-
TOKa >XXMAKOCTWU NO 3Ha4yeHuto o6beMHOro pacxoga Q MOXHO BOCMOSb-
30BaTbCs rpamkom puc.8 unm popmynomu:

3
Qv /2‘4] 103
09-n-Dy[mMm]

v[m/c] =

MoTepn Hanopa B NPSMOSIMHEMHOM Yy4acTKe onpeaenstTcsa Mo
rpacpmky puc.76. Npadmnk 3aBUCMMOCTU MOTEPb Hanopa OT CKOPOCTU
NnoToKa paccymTaH Afisi OTHOLEHUN ANUHBI NPSMOSIMHENHOMO ydYacTka K
anameTpy 15; 20; 25 n 30.

MoTepun Hanopa B aguddysope onpenenstoTcsa no rpaduky puc.7s.
Mpadmk 3aBMCMMOCTU NOTEPb Hamopa OT CKOPOCTM MOTOKa paccyuMTaH
Ansa yrna koHycHoctu anddysopa oz = 20° U OTHOLLEHU HanbonbLlero
AnameTpa guddysopa Kk HammeHbLemy 2,0; 2,5; 3,5 n 4,0.

MPUMEYAHWME. TMMporpammHoe obecneveHve ana npoBeAeHMUs
YTOYHEHHOro pacyeTa notepb Harnopa B cucteme <koHdgysop — MNP —
Anddysop> nocTaBnseTcs no 3akasy.
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3,5
2 1 2,5
2,0

Puc. 7. pacdmkn 3aBucumocTen notepb Hanopa B KOHcpy3ope (a), npsimo-
nuHenHoMm yyacTke (6) n auddysope (B).
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Puc. 8. N'pachuk 3aBMCMMOCTN pacxoa XMUAKOCTU OT CKOPOCTM NOTOKa AnA
pa3nunyYHbIX 3HaYeHun Dy.
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2.3. [NlogroTtoBKa K paboTe

2.3.1. Mepbl 6e3onacHocTn

2.3.1.1. K paboTe c pacxoQoMepoM [OOMycKaeTcsl NepcoHar, M3Y4YMBLLMIA 3KC-
nryaTauuoHHY0 OKYMEHTaUMIo Ha nsgenve.

2.3.1.2. Npun nogroToBke MU3Oen1s K UCNOSb30BAHUIO U B MpoLecce aKcnnyaTa-
UMM OoSmkHbl cobnogaTtbes «[paBuna TexXHMYecKoW aKcnnyaTaumm
9NEKTPOYyCTaHOBOK noTpebutenen» n «MexoTpacnesble npasuna no
oxpaHe Tpyaa (Mpasuna 6e3onacHOCTX) NpU 3KCnyaTauum 3neKTpo-
YCTaHOBOKY.

2.3.1.3. lpun npoBegeHun paboT ¢ pacxogoMepoM onacHbiMU dakTopamn Ansi
YyernoBeka ABMSTCS:

- NepeMeHHOe HanpskeHne (C AeNCTBYIOLMM 3HayYeHneMm ao 264 B va-
ctoton 50 lw);

- fasneHue B Tpybonposoae (ao 2,5 Mla);
- Temnepartypa paboyen xngkoctu (go 150 °C);

- Apyrne gakTopsbl, CBs3aHHbIE C Npodunem u cneumdmkon obvekTa, rae
NPOM3BOAUTCA MOHTaX.

2.3.1.4. 3anpewjaetca Mcnonb3oBaTb pacxogoMepbl Npu AaBfeHun B Tpybo-
nposoae 6onee 2,5 Mra.

2.3.1.5. B npouecce paboT N0 MOHTaxy, NyCcKOHanagke Unn peMoHTy pacxono-
Mepa 3anpeLlaeTcs:

- NPOM3BOANTL NOAKMIOYEHNSI K pacxoaomepy, NepeknoYeHnst pexxmMmMoB
NNy 3amMeHy 3NeKTPopaano3NEMEHTOB NPY BKIOYEHHOM NMUTAHWUW;

- AeMOHTaXx pacxogomepa 13 TpybonpoBoaa 40 MOMHOMO CHATUS OaBne-
HMS Ha y4YacTke TpyOonpoBoAa, rae NpomsBoasTcs paboThl;

- UICMONb30BaTb HeUcnpaBHble 3MEKTPOPagMonpubopsbl, 3NEKTPOUHCTPY-
MEHTbI NMMB0o 6e3 NOAKNIYEHNST X KOPNYCOB K MarncTpanu 3almuTHOro
3a3emMreHnsa (3aHyneHus).

2.3.2. MNpwn BBOAE B akcnnyaTaunio OAMP gomkHO ObiTb NpoOBEpPEHO:

- COOTBETCTBME HanpaBneHus CTPenku Ha Koprnyce pacxogomepa
HanpaBneHuto NoToKa XWOKOCTU B TpybonpoBoae;

- COOTBETCTBME ANVH NPSMONIMHENHbIX Y4acTKOB Ha BXOAEe W BbIXoade
OMP;

- NPaBUNbHOCTL MOOKIOYEHMST pacxogomMepa UM B3aMMOLEWNCTBYHOLLErO
o6opyaoBaHMsa B COOTBETCTBMM C BblIOpaHHON CXeMOW;

- NPaBUNbHOCTb 3a4aHHbIX PEXUMOB PabOoTbl BbIXOAOB PacXo4oMepa;

- COOTBETCTBUE HAMNPSHKEHUSA NMUTAHUS 3a4aHHbIM TEXHUYECKUM XapakTe-
PUCTUKaM.
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2.3.3. Pacxogomep npu nepBOM BKIIHOMEHUM UMW MOCre ONUTESbHOro nepe-
pbiBa B paboTe rotoB K 3KCnyaTauuun nocne:

- MOJTHOrO MNpeKkpaweHnss ANHAMUYECKNX MOpaBfIMYECKMX NMPOLIECCOB B
TpybonpoBoae, CBA3aHHbLIX C U3BMEHEHNEM CKOPOCTM U pacxoa XXuUaKo-
CTM (NPU ONOPOXHEHUN UMW 3anofiHEHUM TpybBonpoBoaa, pPerynmpoBKe
pacxoga v T.n.);

- 30-MuHYyTHOM npoMbIBKK TP NOTOKOM XXMAKOCTY;

- 30-MMHYTHOro Nporpesa pacxogomepa.

2.3.4. MNepen BBOOAOM B 3KcnnyaTaumio Heobxoaumo onsniomGupoBaTb pacxo-
AomMep v 3aaBuxkky 6annaca (nNpy ero Hanuyum).
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2.4. NMopsapok paboTbl

2.4.1.

2.4.2.

2.4.3.

CpaHHbI B aKcnnyaTauuio pacxogomep pabotaeT HenpepbiBHO B aB-
TOMaTUYECKOM pEXUME.

MHdopmauna o6 namepsiembix napameTpax U COCTOSHUM pacxo-
Aomepa MOXeT CYMTbIBaTbCH C MHAMKaTopa (C aBTOMaTtu4eckuMm unu
NPVHYAUTENbHLIM MNEPEKIIoYEHneM UHAMKaLMKN), C YHMBEPCAlbHbIX U
TOKOBOIO BbIXOAOB, MO nocnegosaTtensHoMy uHTepdency RS-232 nnn
RS-485.

[lo3avpoBaHMe C MOMOLLBID pacXxo4oMepa MOXET OCYLLECTBMNATLCS OA-
HAM M3 OBYX CrNocoOOB: 3apaHee 3aJaHHOro 3HayYeHus [03bl U B
«CTapPT-CTOMHOMY» PEXMME.

Ona [nosnpoBaHUs 3a[@HHOrO 3Ha4YeHWss Heobxoaumo npeaBapu-
TENbHO 3TO 3HAYeHWe A03bl NPOrpaMMHO BBECTU B pacxogomep. Hauum-
HaeTcsl NpoLecc O03UPOBaHWS MO CUrHamy, MOCTYNUBLUEMY Ha BXOA
ynpaBneHusi, unu no komaHae CtapT [4O3MpPOBaHUA, NOCTYNMUBLUEN MO
nocrnegoBaTenbHOMy WHTepdency, 3akaHYMBaeTCsi — aBTOMAaTUYeCKU
rnocrie Habopa 3aaHHOro 3Ha4YeHus 403bl.

B «ctapT-cTOnHOM» pexume npouecc O03MPOBaHWUSA HayMHaeTcH
no NepBoMYy curHarny, NoCTynuBLLUEMY Ha BXO[, yNpasBreHus, Unu rno uH-
TepdericHon komaHae CtapT AO3MPOBaAHUA, a 3akaH4MBaeTcd — Mo
BTOPOMY CUrHany Ha BXOAe YNnpaBrieHus Unm rno komaHge nHrepgenca
Cton po3upoBaHme. [Ina obecneyeHus paboTbl pacxogomepa B
«CTapT-CTOMHOM» pexunume HeobxoaMMO YCTaHOBUTb 3HA4YeHWe 3aJaH-
HOW [03bl, PaBHOE HYII0.

B npouecce 0o3npoBaHUS Ha MHAMKATOP BbIBOASATCS 3adaHHoe U
n3MepeHHoe 3Ha4yeHus 403bl. 1o OKOHYaHUI0 0O3MPOBaHUS Ha YHUBEP-
canbHbIX BbIXO4ax MOXeT ObITb chopMMPOBAH UMMYMbLC U/UNK fornye-
CKWUWA CUrHan Ans ynpaereHns MCNoNHUTENbHBIM MEXaHNU3MOM.

B pacxogomepe mmeeTcsi BO3MOXHOCTb YCTAHOBKM OTCEYEK MO M3Me-
peHuto pacxoga: Mo HapacTaHuto 1 Mo yobiBaHUIO, a Takke OTCeYKn
no MHAUKaTOPY.

Otceukn Mo HapacTaHuto 1 Mo yobIBaHMIO — 3TO NOPOroBble 3Ha-
YeHUs1 pacxoda, HMXKe KOTopbIX (MpY N3MEHeHUN pacxoaa B 60MbLUyO n
MEHbLLUY CTOPOHY COOTBETCTBEHHO) OTCYTCTBYET HaKkonieHue obbe-
Ma, BblAaya MMMynbCOB M TOKOBOro curHana. Mpu aTom nHguumpyetcs
HyneBoe 3HayeHue pacxoaa.

OTceuka NoO MHAUKATOPY — 3TO 3HAYEHME pacxoda, HUXKE KOTOpPO-
ro MHOUUMPYETCS HyrneBoe 3Ha4YeHue pacxopda, a HakonneHue obbema,
Bblla4ya UMMYMbCOB M TOKOBOrO CUrHana npoaormKatoTcs.

3HayeHne Kaxxaonm M3 OTCeYeK MOXET yCTaHaBnMBaTbCsA B npege-
nax ot 0 go 0,255-Quane ¢ anckpetoM 0,001-Quavs. TVINOBOE 3HAYEHME
npwu Bbinycke n3 npoussoacrtea — 0,002-Qyaue.

B pacxogomepe Ana peBepCcUMBHOIO NOTOKa OTCEYKM cpabaTbiBaloT
Kak Nnpv NonoXuTenbHOM, TaK U Npu oTpuULaTENbHOM HanpaBneHun no-
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Toka. CurHan HanpaeJlieHNA NOTOKa Takke N3MEHAETCA C y4EeTOM yCTa-
HOBJIEHHbIX OTCEYEK.

2.4.4. B npubope npegycMoTpeHa BO3MOXHOCTb 00paboTkn M3amepuTensHOro
curHana ¢ nomouwbio unbTpa M aganTMBHOrO anropuTMa aBTomMarta
yCTaHoBKM pacxoga. KoHcTaHTa dounbTpa curHana pacxoga v napa-
METpbl aBTOMaTta YCTaHOBKW pacxoga OnpeaensT Bpems peakumu
npubopa Ha n3MeHeHne pacxoaa.

Mpn BbINyCke U3 NPOM3BOACTBA YCTaHaABNMBAETCHA 3HAYEHWE KOH-
cTaHTbl ounbTpa curHana pacxoaa pasHoe 0 mn BkoYaeTcs aBTomaT
YCTAHOBKM pacxoda C TUMOBbIMM 3HAYEHUSIMU MapamMeTpoB. 3aBuUCK-
MOCTb BPEMEHW YCTAHOBMEHUSI 3HAYeHUs pacxoga OT KOHCTaHThI
dunbTpa NpyY TUMNOBbLIX 3HAYEHUSAX NMapamMeTpoB aBTOMaTa YCTaHOBKM
pacxoga npvBegeHa B Tabn.6.

Ta6nuua 6

KoHcTaHTa chunbTpa Bpems ycTaHOBNEHUsA 3Ha4YeHUs pacxofaa, ¢
curHana pacxoga ABTOMAT BKITIOYEH ABTOMAT BbIKINKOYEH
82

N~ |W(N(FL|IO
RINWO|O OO |
=
-

Mo Bonpocam Bbibopa napameTpoB unbTpa U aBTomaTa yCTaHOB-
Kn pacxopa obpalatbCs K U3roToBUTENHO.
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2.5. Bo3MOXHble HEMCNPaBHOCTU N MeTOAbI UX YyCTpaHe-
HUA

2.5.1. lNepeyvyeHb HencnpaBHOCTEN M HeLWTaTHbIX CUTyauuwn, AnarHoCcTupye-
MbIX NPpMBOPOM M MHAUUMPYEMBIX B BMAE CMMBOMA <X> Ha COOTBET-
CTBYIOLLIEEM 3HAKOMECTE CroBa COCTOSAHUSA, NpuBeaeH B Tabn.7.

Tab6nuua 7

MopsiakoBbIN CopaepxaHue HencnpaBHOCTH,

- MpnmedaHne
HOMEp 3HaKoMecTa HeLTaTHOW CUTyauum

Mpnbop He NHUUMANM3MPOBaH

OTka3 nsmeputens

3HaveHune pacxoga bonblue QMakc

MHorokpatHbI c6oin Npn N3MepeHnm

3HayeHne Kp ans Bbixoga Ne2 HeKOppeKTHO

3HayeHne Kp ans Bbixoga Ne1 HEKOpPPEKTHO

OpHokpaTtHbI c6or Npu M3MEpPEHUN

ORrINWh~O|IO|N

3HayeHMe pacxofa BbILWIO 3a Npefernbl YCTaBOK MO TOKO-
BOMY BbIXOAY

2.5.2. lpu nosiBNeHnn MHANKaUuUM cuMBOa <x> Ha 3HakomecTte 7 nnu 6 npu-
©op Heo6xoaMMOo OTNPaBUTbL B PEMOHT.

2.5.3. B cnyyae vHankauum cumBona <x> Ha Apyrux 3Hakomectax u/vnm oT-
CYTCTBUS U3MepUTENbHOM NHpopMauun cnegyeTt NnpoBepuUThb:

- Hann4mne n cCooTBeTCTBME HOpMaM HanpsaxxeHne nntaHna Ha Bxode pac-
Xxogomepa n NCTOYHMKa BTOPUYHOIO NUTAaHUA;

- HaOEXHOCTb NoACOoeAMHEHUS Lienen NUTaHus;
- HanNM4Kne XMOKoCTU N ee ABWXEHUS B TPyOONpPOBOAE;
- OTCYTCTBUWE CKOMMEHUs ra3a B MeCTe YCTaHOBKM pacxodoMepa;

- KOPPEKTHOCTb 3HayeHnl K, 1 oTcevek no pacxody; Npu HeO6XoaAMMOCTU
N3MEHUTb NX 3HAYEHWSI.

[Mpn nonoXxutenbHbIX pesyrnbTaTax NepeyvmcrieHHbIX Bbllle rnpoBe-
pOK crefyeT obpaTUTbCA B CEPBMUCHbLIN LIEHTP (pervoHanbHoe npea-
CTaBUTENbLCTBO) WS K U3FOTOBUTESIO U3Jenus Ans onpeaeneHnsi Bo3-
MO>XHOCTM €ro gasibHeunLlen sKkcnyaTauuu.

2.5.4. Pacxogomep «B3JIET OM» no BMAy NCNOMHEHNA U C Y4ETOM YCIOBUWA
3KCnnyatauum OTHOCUTCA K M3OENUsM, PEMOHT KOTOPbIX MPON3BOANTCS
Ha  crneuManu3upoBaHHbIX npegnpuatTuax nubo  NpeanpuATUK-
nsrotosutene.
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3. TEXHUWYECKOE OBCITYXXUBAHUE

3.1. NpoBepka TEXHUYECKOIro COCTOAHUA

3.1.1.

BBeneHHbIl B aKcnnyaTauuio pacxoaoMep pekoMeHayeTcst noasepraTb
nepnuoamnyeckoMy OCMOTPY C Liefbio KOHTPONS:

- paboTocnocobHOCTK pacxooomepa;
- cobnoaeHns yCnoBuin akcnyaTaumm;

- HanM4us HanpPsXeHUsl NUTaHUS;
- OTCYTCTBUSI BHELUHMX NOBPEXAEHU COCTaBHbIX YacTel pacxogomepa;

- HAOEXHOCTU 3NEKTPUHECKNX N MEXaHUYECKNX COeaVHEHNI.

3.1.2.

3.1.3.

3.1.4.

MepuvoanMyYHOCTb OCMOTPa 3aBUCUT OT YCMOBUI 3KCnnyaTauuun, Ho
He [oImKHa ObITb peXke 0JHOro pasa B [1Be Heaenw.

HecobntogeHne ycnosuid akcnnyaTaumMm pacxogomepa B COOTBETCTBUM
c pasgenom 1.2.4 MoXeT NPMBECTU K ero oTkasy Ui NpeBbILUEHNIO [O-
MYCTMMOTO YPOBHSI MOrPELLHOCTM U3MEPEHWUIA.

BHelwHne noBpexaeHus Takke MOryT MPUMBECTM K MPEBbLILUEHMIO
AONYCTUMOrO YPOBHSI MOrPELUHOCTU M3MepeHuin. [pu  nosiBreHum
BHELUHWUX NOBPEXAEHWIN N34enus unu kabens nutaHusi, CBA3N HeobXxo-
AMMO 06paTUTLCA B CEPBUCHbLINA LEHTP UM pPerMoHanbHoe npeacTaBu-
TENbCTBO AN OnpefeneHnss BO3MOXXHOCTU ero AanbHenwwen aKcnnya-
Tauum.

B npouecce akcnnyataumMm pacxogoMepa He pexe OOHOro pasa B rof
Heo6xo4MMO NPOBOAUTL NPOMUNAKTUYECKMIA OCMOTP BHYTPEHHErO Ka-
Hana (MNP Ha Hannume 3arpsisHeHUn U/unu oTnoXxeHun. [JonyckaeTtca
HanuMyue nerkoro HasneTa, KOTOPbIA JOMMKEH CHUMATbLCHA C MOMOLLbLIO YK-
CTON MSTKOW BETOLLW, CMOYEHHOWN B BOJE.

Mpn Hanuuun 3arpsasHEHNn U/MNM OTNOXEHUI OpYroro Buaa nmMbo
MUX CyLWEeCTBEHHOW TOMWMHbI HEeobXoAMMO MNPOU3BECTU OYUCTKY MNO-
BepxHocTu NIMP n oTnpasuTb pacxogomep Ha BHEOYEPEOHYIO MOBEPKY.

OumnCTKy OTNOXEHUIN B 3TOM Crlyqyae peKkoMeHOyeTcsi NMpOBOAWTb
cpasy ke nocrne 13BreyYeHus pacxogomepa u3 TpybornpoBoga ¢ nomMo-
LL{blO BOAbI, YNCTOW BETOLUM M Heabpa3nBHBLIX MOKOLLUX CPEACTB.

Mpn oTnpaBke pacxogoMepa Ha MOBEPKY UM B PEMOHT HEOOXO0AMMO
nocne AeMoHTaxa O4YUCTUTb BHYTpPeHHuU kaHan MNP ot oTnoxeHun,
06pa3oBaBLUMXCH B MpOLIECCe IKCfyaTauumn, a Takke OT OCTaTKOB pa-
B6oyen xumgkoctn. OcTaTKM arpecCUMBHOMN XUAKOCTU OOJKHbI ObITb
HEeUTPann3oBaHbLI.

Mpn MOHTaxe U OeMOHTaxe pacxoJoMepa HeobXOAMMO PYKOBOA-
CTBOBAaTbCHA MHCTPYKLMEN NO MOHTaXy pacxodomMepa.

OTtnpaBka pacxogomepa ans nposedeHuss NoBepKN NnMbo pemMoHTa
AOSMPKHa NpomM3BOAUTBCA C MacnopTom pacxogomepa. B conposoau-
TenbHbIX OOKYMEeHTax HeobXxo4MMO ykasblBaTb MOYTOBbIE PEKBU3UTDI,
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TenedoH 1 dakc oTnpaBuTens, a Takke cnocob n agpec obpatHon go-
CTaBKMW.

3.2. NNoBepka

Pacxogomep-cyeTunk anektpomarHutHeln «B3JIET OM» npoxoaut
NepBUYHYIO NMOBEPKY NPW BbINyCKe U3 NPOM3BOACTBA U NOCIE PEMOHTA,
nepuogunyeckne — B Npouecce aKcnnyatauumn.

Me>xnoBepoyHbIN UHTepBan — 4 roga.

lMoBepka pacxogomepa NpPoM3BOAUTCH B COOTBETCTBUU C LOKYMEH-
TOM «Pacxogomep-cyeTyumnk anektpomarHutHbin «B3JIET OM». Pyko-
BOACTBO no akcnnyaTaumn. Yactb II» WKCO.407112.000-01 P3.
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4. YIIAKOBKA, XPAHEHUE U
TPAHCIMNOPTUPOBAHUE

4.1. Pacxogomep «B3JIET OM», ykoMnneKkToBaHHbIN B COOTBETCTBUU C 3a-
SIBKOW, YNaKoBblBAaeTCA B WUHAMBWUAOYyanbHYH0 Tapy kKateropuu KY-2 no
FOCT 23170 (kopobKy M3 rodopmMpoOBaHHOrO kKapToHa NMbo AepeBAHHBIN
Aawmk). Tyga ke noMmeLLaeTcs aKennyaTalmMoHHas JOKyMeHTaums.

an/ICOGH,I/IHVITeJ'IbHaH apmaTtypa nocCTtaBlideTCcqa B OoTAenbHON Tape
POCChHINbIO NN B c6ope Ha OOUH NN HECKOJIbKO KOMIMJIEKTOB.

4.2. XpaHeHue pacxogomMepa LOOMMKHO OCYLLEeCTBNATLCA B YNakoBKE U3roTo-
BUTENS B CyXOM OTannBaemMom nomMeLleHnn B COOTBETCTBUMN C Tpebo-
BaHuamu rpynnsl 1 no FOCT 15150. B nomelwleHnn ons xpaHeHUss He
AOIMKHO BbITb TOKOMPOBOASALLEN NbINX, MApOB KUCMOT M LWeNno4ven, a
TaKXe rasos, BbI3bIBaKOLLMX KOPPO3UIO U pa3pyLUAoLLNX N30NALMIO.

Pacxogomep He TpebyeT cneumnanbHOro TeXHU4Yeckoro obenyxuea-
HUSI NPU XpaHEeHUN.

4.3. PacxogomMepbl MOryT TPaHCMOPTUPOBATLCA aBTOMOOUIbHbLIM, PEYHbIM,
Xenes3HoA0POXHbIM N aBUALNOHHBLIM TPAHCNOPTOM (KpOMe HerepMeTu-
3MpOBaHHbIX OTCEKOB) NP COBMIOAEHNN CneayoLWnX YCOBUNA:

- TPAHCMNOPTMPOBKA OCYLLLECTBNSETCS B 3aBOACKON Tape;

- OTCYTCTBYET Nnpsimoe BO34enCcTBue Braru;

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

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

- Bubpaums B gananasoHe ot 10 go 500 Ny ¢ amnnutygon go 0,35 mm unum
yckopeHvem 1o 49 m/c;

- yaapbl CO 3Ha4YeHNeM NUKOBOro yckopeHusa 0o 98 M/CZ;

- YNIOXXEHHbIE B TPAHCNOPTE U3genusa 3akpenneHbl BO n3bexaHve nage-
HUS U coyLapeHun.
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NMPUNOXXEHUE A. Bug coctaBHbIX YacTen pacxogomepa
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1 — uHOukamop (npu Hanu4uu);, 2 — 6510k usmepeHusi; 3 — rnep8uYyHbIU
npeobpasogamersib pacxoda; 4 — 3auwumdble Konbua, 5— 2epmoegod
kaberns cessu; 6 — 2epmMoeeod kabersisi numaHusi; 7 — anekmpu4yeckue
MPOB8OOHUKU Orisi coeduHeHus1 kopriyca OMP ¢ mpy6ornpogodom; 8 —
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* - cnpaBOYHbIN pasmep
3/71eKMpOoO0kI.
Puc. A1.

Bupg pacxogomepoB uncnonHeHun NPODU-212, -212A ¢ 3alUUTHLI-

MU KonbLUaMu.
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Puc. A.2. Bug INMNP pacxogomepoB ucnonHeHnn NMPO®U-x1x, -x1xA, -x1xU

06e3 3aWUTHbIX Konekw,.

Tabnuua A.1. MaccorabapuTHble XapakTepUCTUKN PacXxog0MepPOB UCMOSIHe-
HUM MPO®PU-x1x, -x1xA, -x1xU TMnopasmepoB Dy10...Dy150

L*, Mm
. Macca,
Dy, MM D*, Mm d*, mm c Gea H, He Bonee,
3aLLUMTHBIMM 3aLUUTHBIX MM ar
KomnbLiamu konew,
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

* - cNpaBOYHbIN pasmep
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* - cNpaBOYHbIN pasmep
1 — uHOukamop (npu Hanu4uu);, 2 — 6510k usmepeHusi; 3 — rnep8uYyHbIU
rnpeobpasogamersib pacxoda; 4 — eepmoeeod kabersns cesa3u;, 5 — zep-
Mo8800 kabesns numaHus;, 6 — anekmpu4yeckue rnPo8ooOHUKU Orisi Co-
eOuHeHus kopriyca SMP ¢ mpyboripogodom; 7 — QornosHuUmersibHbll 3a-
3emnsaWUl anemeHm; 8 — anekmpoodbl; 9 — 3aWUmHble Korbua.
Puc. A.3. Bug pacxogomepoB ucnonHeHun NPODU-222, -222A, -221U tuno-

pa3mepoB Dy25...Dy150.

Tabnuua A.2. MaccorabapuTHble XapakTepUCTUKN PacXxog0MepPOoOB UCMOSIHe-

HUM MPODPU-x22, -x22A, -x21U TMnopasmepoB Dy25...Dy150

Macca,
Dy, MM D*, mm D:*, Mm L*, Mmm H*, Mm He Gonee,
Kr
25 57 115 158 217 3,9
32 65 135 202 233 5,6
40 75 145 202 241 6,8
50 87 160 203 255 8,7
65 109 180 220 275 11,2
80 120 195 230 292 13,9
100 149 230 252 320 19,8
150 203 300 324 384 36,2

*_

CrnpaBOYHbIN pasmep
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* - cNpaBOYHbIN pasmep

1 — uHdukamop (npu Hanu4uu); 2 — 610K usMepeHusi; 3 — nep8uYHbIU
rnpeobpaszogamersib pacxoda; 4 — 3awumHbie Kombua;, 5— 2epmoseod
kabens cessu; 6 — eaepmoeeod Kabesnsa numaHus; 7 — arnekmpuyeckue
MPOBOOHUKU Orisi coeduHeHus kopriyca OMP ¢ mpy6orpogodom; 8 —
351eKMpPOo0kI.

Puc. A.4. Bupg pacxogomepoB ucnonHeHun MPOPU-222, -222A tunopasme-

pos Dy200, Dy300.

Tabnuua A.3. MaccorabapuTHble XapakTepUCTUKN PacXxog0MepoOB UCMOSIHe-

HUM NMPO®PU-x22, -x22A TMnopasmepoB Dy200, Dy300

Macca,
Dy, Mmm D*, Mm D:*, MM L*, MM H*, Mm He Gonee,
Kr
200 257 358 362 440 59,0
300 360 485 514 557 121,0

* - cnpaBOYHbIN pasmep
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Puc. A5

- CNpaBO4HbLIN pa3mep

1 — 6510k uamepeHusi; 2 — 2epmogeod kabersi ces3u; 3 — eepmoesod
kabens numaHusi; 4 — anekmpu4yeckue rnpo8oOHUKU Orii cOeOUHEeHUS

kopryca SMP ¢ mpy6onposodom.

. Bupg 6noka namepeHusi B MeTannm4yeckomMm Kopnyce pacxogomepos
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ncnonHeHnm MPODU-1xx, -1xxA, -1xxWU, -3xx,-3xxA, -3xxW.
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Puc. A.6. Bug 6noka BbIHOCHOro MHAUKaTopa pacxoAoMepoB UCTONTHEHUN

1 — uHOukamop; 2 — 6noK uamepeHusi; 3 — KPOHWMEeUH KpereHus;
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4 — 2epmogsod Kkabesns numaHus; 5 — 2epmoeeo0d kaberisi ces3u.

MPO®U-3xx, -3xxA, -3xxW.
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XP2
HEBEH

J4
J2

J3
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1
2
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@ A/Data> s 1

J4
J2

J3
J1l

@ B/Data+

XT1

HE
HE

6) ncnonHenuns MPOPU-1xx, -3xx ¢ mogynem RS-485

XP1 — pasbem rodknroveHuUs wreticha Modyrnsi uHOukayuu, modynss RS-485 unu npe-
obpasoeamesnsi RS-232;

XS1 — pasbem rnodkKnwYeHUs1 kaberns numaHus =24B;

XT2 — KoHmakmHasi Koslo0Ka yHugepcasibHO20 8bixo0a Net;
XT3 — koHmakmHasi Korio0ka yHugepcasnbHo20 8bixo0a Ne2;
XT4 — koHmakmHasi KosioOka 8xoda yrpassieHuss;

J1, J3 — KOHmMaKkmHble napbl YyCMaHO8KU pexuma pabombi OKOHeYHO20 Kackada yHU-
eepcarsibHoe20 8bixoda Ne1;

J2, J4 — KOHmMaKkmHbie napbi yCmMaHo8KU pexuma pabomsl OKOHEYHO20 Kackada yHU-
eepcasibHo20 8bixoda Ne2;

J5 — KoHMakmHasi napa paspeuweHusi Modugukayuu KanubpoB8oYHbIX Napamempos;
J6 — KOHMakmHas napa paspeuweHusi MooUguKauuu Cep8UCHbIX rnapamempos;
XP2, XT1, XT5 — mexHonoau4yeckue KOHmMakmHble 351eMeHMkbI.

1 — Modynb RS-485;

2 — KoHMakmHas kornio0ka RS-485;

3 — mexHoo2uYecKUl KOHMaKMHbIU 35IeMeHm.

Puc. A.7. Bug 6noka namepeHus 6e3 KpbIwWKu (BM4 Moayns o6paboTkm).
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1
248" EI XP2
1[ @ T]RXD (B/Data+)
—| GND_EXT 3 2] e | TXD (A/Data-)
XP1 I_OouT 2 3| e |GND (GND)
+24V_EXT 1 4]|® ]RTS
XP4  XP3

1 — wrnetg cesa3u ¢ modyrnem obpabomku;
XP1 — konoOka nodkroyeHus wieticha cesi3u ¢ Modyrem obpabomku;

XP2 — pa3bem rodknrodeHuss kabens numaHus rnodceema uHOUKamo-

pa;

XP3 — paswem nocnedosamernibHo2o0 uHmepgelca RS-232 unu RS-
485 (e ckobkax ykasaHbl 0603Ha4YeHUs cuz2Harioe uHmepghelica

RS-485)

XP4 — pazbem moKogo20o 8bIx00a.

Puc. A.8. Bug nnatbl Mmoaynsa nHavkauum U n BBW.
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XP1 — pa3bem nodkno4YeHuUs kabens numaHus =24B;

XP2 — koHmakmHasi kormooka RS-485 nooOknroyeHus kabens cg853uU C
BU;

XP6 — pasbem nodknrodeHus wietigba MoOynsi UuHOUKauyuu;
XP7 — koHmakmHasi Koriodka yHugepcasibHo20 8bixoda Ne1;
XP8 — koHmakmHasi Koriodka yHueepcasibHo20 8bixoda Ne2;
XP9 — koHmakmHasi Korio0ka exoo0a yripassieHusi;

J5 — KOHMakmHas napa paspeweHuss MoouguKkayuu cep8uUCHbIX napa-
Mempos;

J8, J9 — KoHmMakmmHble rnapbl ycmaHoeKU pexuma pabombl exoda
yrnpaeseHus;

J10, J11 — KoHMaKkmHble rnapbl ycmaHOBKU pexuma pabombi OKOHEY-
HO20 Kackada yHueepcasibHo20 8bixoda Ne1;

J12, J13 — KoHmMakKkmHble rnapbl ycmaHO8KU pexuma pabombl OKOHeY-
HO20 Kackalda yHugepcasibHo20 8bixoda Ne2;

XP5 — mexHonoauyeckuli KOHMakKmHbIU 311eMeHm;
J6, J7 — mexHonoau4yeckue KOoHmaKkmHble rnapabil.

Puc. A.9. Bua 6noka BbLIHOCHOIro MHAMKaTopa 6e3 KpbIWKK (B14 moaynsa ob-
paboTkn).
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NMPUNOXEHUE B. Cxembl BXxoaa v BbIXo40B

b.1.

YHuBe pcanbHble BbIXO4bl

Ona obecnevyeHns cCOnNpsXKeHUA C PasfUYHbIMU TUMAMW MPUEMHU-
KOB OKOHeuHble kackaabl Bbixogos bW n BBU (puc.b.1) moryt paboTatb
Kak npyv NUTaHUM OT BHYTPEHHEro pasBsi3aHHOIMO0 MCTOYHUKA MUTaHUS
(aKTMBHBIN pexuMm), Tak U OT BHELLUHEro MWCTOYHWKA NUTaHus (naccue-
HbIA pexunm). TunoBasi NocTaBka — NACCUBHbBIA pPeXnm paboTbl OKOHEeY-
HbIX KacKaJoB.

' ®

®

Puc. B.1. Cxema okoOHe4YHOro Kackaga yHMBepcasibHbIX BbIXOOO0B.

[MoaknioveHne OKOHEeYHOro Kackaga K BHYTPEHHEMY UCTOYHUKY Nu-
TaHua +5 B ocylecTBNAEeTCA C MOMOLLbLIO NEPeEMbIYEK, 3aMbIKaoLLNX
KOHTaKTHble napbl Ha nnate moayns obpabotkn B n BBU (Tabn.b.1).

Ta6bnuua b.1. dnemMeHTblI KOMMyTaLMM OKOHEYHOIro Kackaga yHuBepcanbHbIX

BbIXO0A4O0B.
HaumeHoBaHue Homep |KoHTakTHble napel KoHTaKTHble KONoAKu
6roka Bblxoaa ® @) ©) @
EU Bbixog 1 J3 J1 | XT2/1 (TSOUT+) XT2/2 (TSOUT-)
Bobixog 2 J4 J2 | XT3/1 (DIR+4) XT3/2 (DIR-)
EBU Bobixog 1 J10 J11 | XP7/1 (TSOUT1+) | XP7/2 (TSOUT1-)
Bbixog 2 J12 J13 | XP8/1 (TSOUT2+) | XP8/2 (TSOUT2-)

B akTMBHOM pexume HanpsXeHue Ha BbIXo4e Mpu OTCYTCTBUN UM-
nynbca, a Takke COOTBETCTBYHOLEE YPOBHIO BbICOKMM B NOrMyeckom
pexvme MoxeTt ObiTb oT 2,4 oo 5,0 B. MNpu Hannummn nmnynbca n npu
ypoBHe HU3KUM B NOrMYeckoM pexumme — HarnpskeHue Ha BblXOAe He
6onee 0,4 B. Pabota Bbixoga B akTMBHOM pexuMme [OMNyckaeTcd Ha
HarpysKky ¢ conpoTuBneHmem He meHee 1 KOwm.

B naccvBHOM pexume gonyckaeTcs NUTaHue OT BHELUHEro UCTOY-
HUKa Hanps>KeHNWeM NOCTOAHHOro Toka ot 5 o 24 B. Npu atom amnnu-
TyAa BbIXOAHbLIX MMMYNbCOB OrpaHMyYnMBaeTCs HanpshkeHnem cpabaTtbl-
BaHWA cynpeccopa Ha ypoBHe 15 B. [lonycTumoe 3HayeHue KOMMyTu-
pyemMoro Toka Harpy3ku He 6onee 10 MA.

[nnHa NnnuHuM cBA3K Ans yHMBepcanbHbIX Bbixogos — 40 300 m.

46



B.2. TokoBbIN BbIXo4

TokosbIn Bbixog B n BBU B gmnanasoHax pabotbl (0-20) MA unu
(4-20) mA moxeT paboTaTb Ha Harpysky conpotuerieHmem o 800 Om,
B AananasoHe (0-5) mA — oo 2,5 kOwm.

ﬂ,OI'IyCTVIMaFI AnvHa kabens cBs3u Mo TOKOBOMY BbIXoOy onpene-
1I9eTcAa conpoTmuBrieHNEM JMMHNN CBA3N. I'Ile 3TOM CyMMa BXOOHOro Cco-
NpPoTUBIIEHNA MNMPUEMHUKa TOKOBOIO CUrHaria m conpoTmuBIiEHUA JTMHUU
CBA3N HE OOJ1KHAa MNnpeBblilaTh YKa3aHHOro conpoTuBIiiEHNA HAarpy3ku.

lMutaHue TokoBoro Beixoaa (puc.b.2) ocyLiecTBnseTcss OT UCTOYHU-
Ka BTOPMYHOrO MUTaHMA pacxogomepa, NyTeM MOAKMYeHUs napan-
nenbHO BXOAY NUTaHWUS pacxogoMepa Ha moayne obpaboTtkn BU n Ha
moayne obpabotkm EBU cooTBeTCTBEHHO.

[na obecnevyeHns ranbBaHU4ECKON pPasBA3KM TOKOBOrO Bbixoda Ha
Hero Heob6xoOuMO nodaTb HaMpsKeHWe MOCTOSHHOro Toka (24+1,2) B
OT BHELLHEero NCTOYHWUKA NUTaHUS.

XP4
1 +24V  EXT [ Om ucmounuka numanus
2 | OUT(+) > K npuemHuky
3 GND EXT() Y p. | MoKo8020 cuzHana

Puc. b6.2. Pazbem XP4 ToKkOBOro BbixoAia pacxofomMepa Ha nnarte moayns
mHaukauum bU n bBBU.

BHUMAHMUE ! [Ina ob6ecnedeHnss paboTbl TOKOBOro Bbixoga BU
HeobOXoaMMO ANA OKOHEYHOro Kackaja yHuBepcarnbHoro Bbixoga Ne2 c
MOMOLLIbIO NEPEMbIYEK Ha KOHTAKTHbIX napax J4 n J2 moaynst o6paboT-
KV 3a4aTb aKTUBHbIV PEXUM paboThl.
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b.3. Bxoa ynpaBneHusa bU
Cxema Bxopga ynpasrneHus BU npusegeHa Ha puc.B.3.

+5V «/—=< XT4/3 «VCCE»

510 Om

:|—< XT4/2 «BUTTON>»

XN

XT4/1 «GNDE»

Puc. B.3. Cxema BxogHoro kackaga bW.

B kayecTtBe ynpasnsowero curHana Ha Bxopg B uenb XT4/2-XT4/1
AOIMKHBI NogasaTtbes umnynscol Toka (0,5-20) MA.

B oTcyTCTBUMM YNpaBnsALWero curHana Tok B LIENu JOIMKeH ObiTb He
oonee 0,2 MA.

YnpaBnsoLwmm curHan MoxXxeT Takke doopMUPOBaTbLCS 3aMblKaHUEM
KOoHTakToB XT4/3 n XT4/2 (Hanpumep, C NOMOLLbIO KHOMKW) NPy COnpo-
TUBNEHUN BHewwHen uenun He 6onee 100 Om.

B oboux cnydasx obecneuvBaeTcsa ranbBaHM4eckas pasBsi3ka
BXOQHOW LiEenu.
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b.4. Bxop ynpaBneHua 6BU

BxogHon kackag BBU (puc.b.4) moxeT paboTaTb Kak npu nMTaHum
OT BHYTPEHHEro pa3Bs3aHHOro UCTOYHWMKA MUTaAHWUS (aKTUBHbLIA PEXUM),
TaK 1 OT BHELUHEro MCTOYHMKA NMUTaHUS (NacCUBHbLIN pexuMm). Tunosas
nocTaBka — aKTUBHbIA pexnuM paboTbl BXOAHOTO Kackaja.

330 Om

]

330 0m o J8
XP9/1  «BUTTON+»

ANN

T XP9/2 «BUTTON-»
é\39

Puc. B.4. Cxema BxogHoro kackapna 6BW.

B akTnBHOM pexume Lenun BXOOHOrO Kackaga MOAKIYEHb! K BHYT-
PEHHEMY UCTOYHWKY nuTaHus + 5 B. MoaknioyeHne OKOHeYHOro Kacka-
Aa K BHYTPEHHEeMY MUCTOYHUKY NuTaHus + 5 B ocyuiecTBnseTcsa ¢ nomo-
Wb NepeMblyek, 3amblKaloLmMX KOHTaKTHble napbl J8 u J9 Ha nnaTte
moayns obpabotku BBU (puc.A.9).

YnpaBnsaoLwmm cMrHan B akTUBHOM peXMMe MOXeT doopMupoBaTb-
cs 3amblkaHneMm koHTaktoB XP9/1 n XP9/2 (Hanpumep, C MOMOLLLIO
KHOMKM) Npu CONPOTUBIIEHMM BHELLHEN Lienn He 6onee 100 Om.

B naccvBHOM pexume gonyckaeTcs NUTaHue OT BHELUHEro UCTOY-
HUKA HanpsXeHMeM MNOCTOSIHHOro Toka OT 5 A0 24 B yepes3 BHeELHUN
pesuctop, obecneunBarowmi Tok B uenn XP9/1-XP9/2 B npegenax ot
8,0 no 20 MA. Tak, npu NUTaHUMU HanpsxxeHnem +5 B conpoTuBneHue
BHELLHEro pesucropa AOMmkHO 6biTb He meHee 100 Om, npu Hanpsxe-
HUKW NuTaHus +24 B — He meHee 800 Owm.

B oTcytcTBMM ynpaBnsoLwero curHana ToKk B Lenu AormkeH bbiTb He
6onee 0,2 MA.
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NMPUNOXEHUE B. UCTOYHUKN BTOPUYHOrO NUTaHUA
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a) Bug crnepeau

* - cnpaBOYHbIN pasmep

1 — 8UHMbI KOHMaKMHOU KO/I00KU 8bIXOOHO20 HarpsiXXeHusi

100*

6) Bug cboky

Y

=24 B; 2 —

€8emoOUOOHbIU UHOUKamop BK/THYEeHUS UCMOYHUKa 8mMOpuUYHO20 Iu-
maHusi; 3 — 8UHM 3a3eMeHus; 4 — 8UHMbI KOHMaKMHOU KOJsI00KU rnoo-
KroyeHusi HanpsbkeHuss numaHus ~220 B 50y (L — nuHus, N —
Heumparb); 5 — cepbea 0 0c80b60Xx0eHUs 3awiesiku; 6 — 3auwjesika ons
KpenneHusi Ha DIN-pelke.

Puc. B.1. UcTOYHUKM BTOPpUYHOro nutaHusa cepun ADN-1524 (=24 B 15 BT) n
ADN-3024 (=24 B 30 BT).

ApxaHrenbck (8182)63-90-72
AcTtaHa +7(7172)727-132
Benropop (4722)40-23-64
BpsHck (4832)59-03-52
BnaguBocTok (423)249-28-31
Bonrorpag (844)278-03-48
Bonorpa (8172)26-41-59
BopoHex (473)204-51-73
EkatepuHbypr (343)384-55-89
MBaHoBo (4932)77-34-06
MxeBck (3412)26-03-58
KasaHb (843)206-01-48

Mo Bonpocam npoaax u noaaepXKku odbpawjamrecs:

KanunuHrpapg (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
Kupos (8332)68-02-04
KpacHogap (861)203-40-90
KpacHosipck (391)204-63-61
Kypck (4712)77-13-04
Nuneuk (4742)52-20-81
Marnutoropck (3519)55-03-13
MockBa (495)268-04-70
MypmaHck (8152)59-64-93

HabepexHble YenHbl (8552)20-53-41 —

HwxHuin Hoeropoga (831)429-08-12

HoBoky3Heuk (3843)20-46-81
Hosocubupck (383)227-86-73
Open (4862)44-53-42

OpeHbypr (3532)37-68-04
MeH3a (8412)22-31-16

MNepwmb (342)205-81-47
PocTtoB-Ha-[oHy (863)308-18-15
Psi3aHb (4912)46-61-64

Camapa (846)206-03-16

Cankr-lNeTepbypr (812)309-46-40

CapatoB (845)249-38-78

CmoneHck (4812)29-41-54
Coum (862)225-72-31
CraBpononsb (8652)20-65-13
TBepb (4822)63-31-35
Tomck (3822)98-41-53
Tyna (4872)74-02-29
TiomeHb (3452)66-21-18
YnbsHoBck (8422)24-23-59
Ydba (347)229-48-12
YenabuHck (351)202-03-61
Yepenosew (8202)49-02-64
Apocnaenb (4852)69-52-93
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