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HacTtoawmn [OoKyMEeHT pacnpocTpaHAeTCca Ha pacxo4oMepbl-
cyeTumkn ynbTpassykoBble YPCB «B3JMET MP» ¢ uudposon o6paboT-
Kon curHanoB ucnonHenus YPCB-510V 1 w© npegHasHadeH ans o3Ha-
KOMIeHna nosib3oBaTesis C YCTPOMCTBOM YrbTPa3BYKOBOrO pacxofo-
Mepa 1 NopsAKOM ero aKcnnyatauuu.

YacTb | cogepXuT TexHu4Yeckoe onucaHue, nopsiaok obcnyxuea-
HMS U METOAMKY MOBEPKU pacxogomepa, YacTb Il — nopsigok ucnonb3o-
BaHWsi ero Npu aKcnnyaTauuu.

B cBs3M ¢ NOCTOSAHHOM PaboTon MO yCOBEPLUEHCTBOBaHMIO Npunbo-
pa B pacxogomepe BO3MOXHbl OTNINYMS OT HaACTOSLWEro pykOBOACTBA,
He BMMAIOLME HA METPOSIOrMYEeCKNe XapakTepPUCTUKM U PYHKLMOHATb-
Hble BO3MOXXHOCTU npmnbopa.

MEPEYEHb MPUHATBLIX COKPALLEHNN

B - BrIOK MCKPO3aLLUUTHBLIN;

BK - 6r1oK KOMMYyTaUUK;

BWUI - BCTPOEHHbIN NCTOYHUK NUTAHUS;

Bl - BTOPUYHBIV N3MepUTENbHbIN NpeobpasoBaTens;
Dy - AnameTp YCNOBHOro Npoxoaa;

KKW - )knagkokpuctannnydeckmin tHQnkaTop;

MBIl - NCTOYHUK BTOPUYHOIO NUTaHUS;

ny - U3BMEPUTESTbHbIN Y4aCTOK,;

HC - HelTaTHasa cuTyaums;

MK - NepcoHarnbHbIA KOMMNbIOTEP;

M - NepBuUYHbIN NpeobpasoBaTenb pacxoaa;
M3A - npeobpasoBaTenb 3MNeKTPOaKyCTUYECKUN;
Y3C - ynbTpa3ByKkOBOW CUrHar;

YK - YCTPONCTBO KOMMYTALUNOHHOE;

YyC - YCTPOWCTBO Ccornacywouiee.

* % %

e Pacxodomep-cuemyuk yrnbmpassykoeol «B3JIET MP» 3apeaucmpu-
posaH 8 [ocydapcmeeHHOM peecmpe cpedcme usmepeHul P® nod
Ne 28363-04 (ceudemesiscmeo 06 ymeepxdeHuu murna cpedcme u3s-
mepeHut RU.C.29.006.A Ne 19530).

e Pacxodomep-cuemyuk ynbmpa3ssykogol «B3JIET MP» e3pbieo3auju-
WEeHHO20 UCIOoNIHeHUs1 coomeemcmeayem mpebosaHusiM HOPpMamue8HbIX
OOKYMEHMO8 K 83PbI803aUULEHHOMY 31eKmpoobopydoeaHuro U pas-
PEWEH K MPUMEHEHUI Ha rnoOHad30pHbIX npou3sodcmeax u obbekmax
CO2/1acHO MapKUpPOBKe 83pbi803awiumal.

e Pacxodomep-cuemyuk yribmpa3seykosol «B3JIET MP» coomeemcmey-
em mpebosaHusaM cucmembl 006pososibHOl cepmucbukayuu «lasnpom-
cepmpy.

e [Ipeobpazosamerniu anekmpoakycmu4yeckue coomeemcmesytom mpe-
608aHusIM caHUMapHO-3NUGeMUOI02U4eCKUX Mpasusl U HOpMamueos.

YpocTtoBepsiowme JOKYMEHTbI pa3MeLLeHbl Ha cante www.vzljot.ru
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FTAPAHTUU USTOTOBUTENA

I. N3roToBUTENb rapaHTUpyeT COOTBETCTBME PacXo4OMeEpOB-CYETUMKOB YyNbTpa-
3BykoBbIXx «B3JIET MP» c umdppoBonn 06paboTkonm CUrHanoB WCMNOHEHUS
YPCB-510V 14 TexXHM4YecKMMm YCrioBuMsIM B npedenax rapaHTUMHOrO Ccpoka
25 mecsy ¢ JaTbl NepBUYHOM MOBEPKN NpU COBMOAEHUM CneayoLmxX YCroBUN:

a) XpaHeHwe, TpaHCNOPTUPOBAHWE, MOHTaX W JKCcnnyataumsa wusgenus
OCYLLECTBMAIOTCA B COOTBETCTBMM C IKCMNSyaTauMOHHOMW AOKYMEHTaLM-
el Ha u3genve;

0) MOHTaX 1 NyckoHanago4Hble paboThbl BbIMNOMHEHLI B TeyeHne 15 mecs-
LeB C AaTbl NEPBMYHON NMOBEPKN C OTMETKOM B NacnopTe nsgenvs;

Mpn HecobnogeHun ycnoBna nyHkTa 16 rapaHTUAHBIA CPOK 3KcnyaTaumm
cocTaBnseT 15 mecsiueB C AaTbl NEPBUYHOM MOBEPKU U3AENUS.

NMPUMEYAHWE. [ata BBOOa U3genua B aKcnsyaTaumio U gaTta no-
CTaHOBKM Ha cepBUCHOe O6CnyXMBaHME YKa3sbiBalOTCA B nNacnopte Ha
nsgenne B pasgene «OTMETKM O npoBedeHMM paboT», 3aBepsATCS
NoANNCLI0 OTBETCTBEHHOIO NULA U NeYyaTblo CEPBUCHONO LIEHTPA.

[I. MapaHTUIHBLIN CPOK NpoAfeBaeTCs Ha BPEMS BbINOSIHEHUS rApaHTUAHOIO pe-
MOHTa (6e3 yyeTa BpEMEHM €ero TPaHCMOPTUPOBKM), ECNN CPOK NPOBEAEHUS a-
PaAHTUAHOrO PEMOHTA NPEBbLICUIT OAMH KaneHO4apHbIN MecsiL.

lll. N3roToBuTEND HE HECET FapaHTMIZHbIX obsa3aTenbCcTB B cnegyruwmx crydadx:

a) OTCyTCTBYEeT nacropT Ha usgenve c 3anofiHeHHbIM pa3genom «Ceuae-
TENbCTBO O NMPUEMKEY;

0) nsgenune MMeeT MeEXaHMYECKNE NOBPEXAEHWS;

B) M3denue XpaHwurocb, TPaHCMOPTMPOBANOCh, MOHTUPOBANOCL UMN 3KC-
nryaTMpoBanocb C HapylleHvem TpeboBaHUI 3KcnnyaTauMOHHOW [o-
KyMeHTauumn Ha uagenve;

r) OTCYTCTBYET MK NoBpeXxaeHa nnomba ¢ noBeputenbHbIM KnerimMom;

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

* % %

HewncnpaBHoe nsgenue gns BbiNOHEHNA rapaHTUMHOIO PeMOHTa Hanpas-
naeTcs B perMoHanbHbIA UMW rofIOBHOM CEPBUCHBIV LIEHTP.

NHdopmaumss no cepBuCHOMY OBCRy>XMBaHWUIO NpefcTaBneHa Ha cante
http: www.vzljot.ru B pasgene MNMopaepxka/ CepBuc.
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1. OMMMCAHUE U PABOTA

1.1. HasHa4yeHue

1.1.1. Pacxopgomep-cyetuuk ynbTpassykoson «B3JIET MP» wucnonHeHus
YPCB-510V u npegHasHayeH Ansi u3MepeHns cpegHero o6beMHoro
pacxoga n obbema HeddTU U HedpTeNnpPoayKTOB (B TOM 4YMcre MasyToB
npu TemnepaTtype ot 60 °C), a Takke OPYrnx BA3KUX XNOKOCTEN B Ha-
NOpHbIX TpybonpoBoaax.

Pacxop,omep MOXeT BbINOJIHATL U3MepeHnAa OAHOHanpaBJIEHHbLIX
nnn peBepCcuMBHbLIX MOTOKOB XUAOKOCTU B LUMPOKUX OMana3oHax TemMhne-
paTtypbl N BA3KOCTU B Pa3JIMYHbLIX YCIOBUAX SKCrJlyaTtauum, B TOM 4Yucne
BO B3pbIBOOMNMACHbLIX 30HaX.

Pacxogomep MoOXeT NpUMMEHSTbCA B HedhTerasoBow, XMMUYECKON,
MeTannyprmyeckon, aHEpreTM4EeCcKom U Opyrnmx oTpacnsx NpPoMblILLfeH-
HoCTU. PacxogomMmepbl MOryT MCMNofb30oBaTbCA B cOCTaBe MHopMauu-
OHHO-U3MepUTENbHbIX cUCTEM K KoMmnnekcos, ACY Tl u T.4.

1.1.2. Pacxopgomep-cyeTyuk yrnbTpassykoson YPCB «B3JIET MP» ucnonHe-
Hna YPCB-510V 4 obecne4vuBaerT:

- U3MEepeHne cpeaHero 06bEMHOIO pacxoda XUOKoCTU B TpyGonpoBoae
Ans Noboro HanpaeBneHus NoToka;

- onpeaeneHne obbemMa XUAKOCTU HapacTaloWwmuM UTOFOM OTAENbHO Afs
npsiMOro U 0GpaTHOrO HanpaBrieHWst MoToka M Ux anrebpanyeckon
CYMMbI C Y4€TOM HanpasneHus NOToKa;

- onpepeneHne Tekywero 3Ha4deHunsa CKOPOCTU M HanpabBJieHUA NOoTOKa
XNOKOCTH,

- AO3MpOBaHMe NpeaBapuUTeNnbHO 3a[aHHOro 3HavyeHusi obbema XUOKo-
CTU UMW O03MpPOBaHME B PEeXMMEe «CTapT-CToM» W onpeaeneHue npu
9TOM BENMYMHbI OTMEPEHHON [03bl, BPEMEHWN J03UPOBAHUS U CPeaHEero
3Ha4YeHus pacxoda B npoLecce J03MPOBaHNS;

- BbIBO4 pe3yrnbTatoB U3MEPEHNA B BuMAEe TOKOBbIX, 4YaCTOTHO-
MMMNYINbCHbIX n/vnn NorMYecknx CUrHanoBs,

- apXvMBUpPOBaHME B 3HEProHe3aBMCMMOM MamsTV pe3ynbTaToB M3Mepe-
HWUIA N YCTaHOBOYHbIX NapamMeTpOB;

- BbIBOJ, UBMEPUTENBHON, AMArHOCTUYECKON, YCTaHOBOYHOW, apXMBHOWN U
Apyron nHdopmMauuu Ha gucnnen nHankaTopa, Yepes nocregosarenb-
HbI MHTepdenc RS-232 nnn RS-485 (no otgenbHomy kabento, no Te-
NeOHHbIN NTIMHUN CBA3KU, MO paguoKaHany Unu kaHany COTOBOW CBS3M),
a Takxke 4yepes nHTepdenc Ethernet;

- BO3MOXHOCTb NPOrpamMmmMHOro BBOAa YCTaHOBOYHbIX NApaMeTpoB C yye-
TOM MHOUBMAYarbHbIX 0COBEHHOCTEN N XapaKTepUCTUK obbekTa name-
peHus;

- aBTOMaTU4eCKni KOHTPOJIb U MHOUKALUWIO Hann4na HewTaTHbIX CUTYya-
LMA N OTKA30B, a Takke 3annchb B COOTBETCTBYHOLLMNE XypHalbl UX BUOA
N ONNTENIbHOCTH;



- 3alWnTy apXnBHbIX N YCTAHOBOYHbIX AAaHHbIX OT HECaHKUMOHNPOBAHHOIO

AocTtyna.

1.1.3. JonosiHUTENbHO K OCHOBHBIM (PYHKUUSAM B pacxogomepe npegycMmoTpe-

Ha BO3MOXXHOCTb OMnpeeneHnss MaccoBOro pacxoga M Macchl paboyen
XXMOKOCTW, [03MPOBaHMA MO Macce, a Takke aBTOMaTUYECKOW KOppek-
LMW YCTaHOBMEHHbIX 3HaYeHMI NNOTHOCTU U BA3KOCTU paboyent Xunako-
CTV NPV U3MEHEHUN TeMMepaTypbl U AaBreHusl B TpyGonpoBoae.

1.2. TexHN4YeCKne XxapakTepuCTuKun

1.2.1. OCHOBHblE TEXHUYECKME XapaKTEPUCTUKM pacxodomepa MNpUBEAEHbI B

Tabn.1.
Ta6bnuua 1
HavmeHoBaHve napameTpa 3HayeHve napameTpa Mpym.
1. dnameTp ycnoeHoro npoxoga Tpybonposoaa,
Dy, MM ot 10 go 5 000
2. TemnepaTypa KOHTPONIMPYEMOW XMUAKOCTH, °C oT muHyc 30 go 160 MNpum.1
3. HanbGonbluee gasnenune B Tpybonposoae, MlMa 2,5 MNpum.2
4. HanpsikeHue nutaHua =24 B Cm. n.1.2.6
5. MNoTpebnsiemasa MoWwHOCTL, BT He Oonee 12
6. CpegHsisi HapaboTka Ha OTKas, 4 75 000
7. CpegHui CpoK crnyx6bl, net 12
NMPUMEYAHUA.
1. JonycTumbIn gManasoH TemMnepaTypbl 3aBUCUT OT UCMOSIHEHUS NpuMe-
HAeMbIX NpeobpasoBaTtenen anekTpoakyctudeckux (M3A).
2. MNpun TMNoBoMm ucnonHeHun BpesHbix MNM3A. Mo 3aka3dy pacxogomep Mo-
XeT NoCTaBnATbCA C M3MEPUTENbHLIMU yYacTkamu M BpesHbiMu [MOA
Ha gasneHune go 25 Mlla.
1.2.2. Pacxogomep obecrneymBaeT namepeHne cpegHero o6bemMHoro pacxoga
npu ckopocTtun notoka ot 0,1 o 12 m/c B COOTBETCTBUM C POPMYIION:
Q =2,83-10°v-D?,
roe Q — cpegHun o6beMHbIN pacxog, M3/y;
V — CKOPOCTb MOTOKa, M/C;
D — BHYTpPeHHUN anameTp Tpybonposoaa, MMm.
OnpepeneHve obbema MpPoOM3BOOUTCS MPU CKOPOCTM MOTOKA He
6onee 10,6 m/c.
UyBCTBUTENBLHOCTL pacxogomepa no ckopoctn notoka 0,01 m/c.
1.2.3. Pacxogomep obecneunBaeT MHOMKALMIO 3HAYEHUN U3MEpPSIEMbIX Nnapa-

MeTPOB C paspAgHOCTblO, ykaszaHHow B [lpunoxeHun b 4vactu |l Ha-
CTOSLEero pykoBoAcTBa.



1.2.4. Pacxogomep obecneunBaeT BbIBOA pe3yrbTaTOB M3MEPEHUsI C NOMO-
LLbHO:

- YHUBepcanbHbIX BbIxogoB — oT 1 oo 5 (no 3akaay);

- TOKOBOro Bbixoga — 1 (no 3akasy);

- nHTepdenca RS-232 (RS-485) — 1;

- nHTepdenca Ethernet — 1 (no 3akaay).

1.2.5. Pacxogomep obecneymBaeT XxpaHeHne pe3ynbTaToB paboThl B apxuBax:

- yacoBoM — 1440 3anucen (npegbioyuimx 4acos) — 60 cyTok;

- cyTouHOM — 60 3anucen (nNpeablayLWwmx CyTOK);

- Meca4yHOM — 48 3anucen (NpegblayLwmx MecsaueB);

- UHTepBanbHom — o 14400 3anucen;

- fosatopa — 4o 512 3anucen;

- XXypHane nosnb3oBaTens — go 1000 3anucen;

- XXypHanax HelwTaTHbIX CUTyauumn n3MepuTesibHoOro KkaHana — o 512 sa-
nicen;

- XypHane HewTaTHbIX CUTyauMin OUCKPETHbIX BbIXO4OB — 00 512 3anu-
cen;

- )XypHane oTka3oB — o 60 3anucen;

- XypHane pexvmoB — 0 512 3anucen.

CpoK COXpaHHOCTU apXMBHOW M YCTAHOBOYHOM WHopMauun B
pacxogomepe npu OTKIOYEHNN BHELLHErO NUTaHUSA He MeHee 1 roga.

1.2.6. dnekTponuTaHme pacxogomMepa OOJHKHO OCYLLEeCTBATLCA cTabunmsn-
pPOBaHHbLIM HaMpPsPKEHUEM NOCTOSHHOIO TOKa HOMWHANbHbLIM 3HaYeHNEM
n3 gnanasoHa (22-29) B c ypoBHem nynbcaunin He 6onee £1,0 %. Uc-
TOYHUK BTOpUYHOro nutanus ot cetn 220 B 50 'y noctaBnsaeTcs no 3a-
Kasy.

1.2.7. YCTOMYMBOCTb K BHELUHUM BO3AENCTBYHOLLMM (pakTopam.

TemnepaTtypa okpyxatoLlen cpeabl:

- 4N BTOPUYHOro mameputenbHoro npeobpasosartens (Bl1) — temnepa-
Typa Bo3gyxa oT 0 go 50 °C (no 3aka3dy BO3MOXHa nocTtaBka MOpPO30-
ycTondmsoro ucnonHeHus Bl Ha guwanas3oH Temnepartyp oT MuHyc 40
o 65 °C);

- ons BpesHbIX N3A — TemnepaTtypa xumakoctn ot mmHyc 30 go 160 °c (8
3aBUCMMOCTU OT ncnosnHeHus NM3A);

- ona yctponctea kommyTaumoHHoro (YK), ansa yctponcrtea cornacyolle-
ro (YC), 6noka kommytauum (BK) — Temnepatypa okpyxarLiero Bo3-
ayxa ot mmHyc 50 go 85 °C.

OTHocuTenbHasa BNaXkHOCTb OKpyXatoLiero so3ayxa:

- ona BI1, YC — He 6onee 80 % npu temnepatype go 35 °C, 6e3 KoHaeH-
cauuu Bnaru;

- ana M3A, YK, BK — He 6onee 100 % npu Temnepartype oo 40 °C, c
KOHOEHcaumen snaru.



ATtmocoepHoe paeneHue oT 66,0 go 106,7 klla (rpynna P2 no
FOCT P 52931).

CwuHycounganbHasa Bnbpaums:

- ansa Bl —rpynna N2 no TOCT P 52931,

- ana MN3A, YK, YC, BK — rpynna V3 no TOCT P 52931.
CreneHb 3awmTbl no NOCT 14254

- BI, YK, BK cootBeTtcTBYyeT koay 1P54;

- MB3A ncnonHeHna B-202, -202, -302, -502, -504 — kogy 1P68; M3A apy-
rx ucnosiHeHumn— kogy IP67;

- YC — kogy IP64.

1.2.8. Bug n maccorabaputHble XapaKTEPUCTUKM COCTaBHbIX YacTen pacxo-
Aomepa npuseneHsbl B [NpunoxeHun A.



1.3. MeTponornyeckme xapakrepucTuKu

1.3.1. Npepenbl gonyckaeMon OTHOCUTENBbHOM NOrPELUHOCTU NPU N3MepPEHUHU,
MHOUKaUUN, perncrpauumn, XpaHeHun 1 nepepade pesynbTatoB M3Me-
peHus cpegHero o6beMHOro pacxoga, obbema XuakocTn npu frodom
HanpaBfeHuM MoToKa He MPEeBLILWAKT 3HAYeHUNn, onpenensemMbiX Mo
dopmyne:

¢ [ONs pacxogoMepoB C NepBuYHbIM npeobpasoBatenem pacxoga (M10M),
narotoBrieHHbIM 3A0 «B3JIET» unu no ero nuueHsunn, npy noBepke Ha
NPOJSIMBHOM YCTAHOBKE WIM Mpu MoBepke Ha UMUTALWUOHHOM NOBEpPOY-
Homn yctaHoBke pacxogomepos c 11 Dy>150 MM, npu TMNOBOM MOHTa-
e 1 ycrnoBuaX SKCcnnyaTauun, ykasaHHbIX B HACTOSLWEM PYKOBOACTBE:

0,3 o
8:1(1,2+— — npw ncnone3oBaHun MM Ha 6a3e NPAMOSIMHENHOrO
%

nameputenbHoro yyactka (MY) ¢ BpesHbimu [MOA,
yCTaHOBMEHHLIMM NO AnameTpy, U Npu UCNoNb30Ba-
Hum NN Ha 6a3e U-o6pasHoro (tuna U-koneHo) UY,

roe o — npegernbl JONyCKaeMow OTHOCUTENBHOM norpeLHocTn, %;
V — CKOPOCTb NOTOKa, M/C;

¢ ans pacxogomepos c [N Ha 6ase yvacTka gencrteyrowero Tpybonposo-
aa vnu c MMM, narotoeneHHbiM 6e3 nuueHsnn 3A0 «B3JIET», npu no-
BEpPKE Ha MMUTALUMOHHOM MOBEPOYHOM YCTaHOBKE, MPW TUMOBOM MOH-
TaXe M YCNOBMAX IJKCMyaTauuu, YKasaHHbIX B HACTOSILLEM PYKOBO-
ACTBeE:

0,4 y
8=i[1,5+— — npu ucnonb3oaHun NI Ha 6ase NPSAMOSIMHENHOrO
v

NY Dy>50 mm un yctaHoBke Bpe3Hbix [M3A no aua-
MeTpy.

NMPUMEYAHUA.

1. MNepBu4HbIN NpeobpasoBaTenb pacxoda — 3TO N3MEPUTENbHbBIA Y4aCcTOK
C YCTaHOBIEHHbIMU Ha HeM [1OA. MamepuTenbHbIn y4acTok — 3TO OT-
pe3ok Tpybbl, NpegHa3HayYeHHbIn Ansa ycrtaHoBku MOA.

2. TMNOBOM MOHTaX — MOHTaX, BbIMOMHEHHbIA C cobnogeHnem TpeboBa-
HWA, NPUBEOEHHbIX B OOKYMeHTe «Pacxogomep-CYHeTuYuK ynbTpasByKo-
Bon YPCB «B3JIET MP». NcnonHeHne YPCB-510V u. VHCTpykuma no
MoHTaxy» B12.00-00.00-56 /M, B cooTtBeTcTBUM C Tabn.A.1 lNpunoxe-
Hus A.

3. lMNMpepenbl gonyckaeMblX OTHOCUTENbHbIX MOrpPeLHOCTen pacxogomMmepa
¢ NY-x12 B 30He «nepexogHoro» (HeyCTOMYMBOrO) TEYEHUS XMOAKOCTU
He npeBbiwalT + 10 %. 30Ha «NepexogHOro» TEeYEeHUs XUOKOCTU On-
pegenseTcs no gopmyrne:

A% A%
—<Vv<4 —,
Dy Dy
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roe v — KMHemaTtmyeckas BA3KocTb paboyen xungkoctu, cCrT;
Dy — tunopasmep NY-012, mm.

1.3.2. Npegenbl  aonyckaeMol OTHOCUTENbHOW MOrpeLHoCTM  U3MepeHus
BpeMeHM paboTbl B pasnnyHbIX pexumax He npesbiwatoT + 0,1 %.

1.4. CocTaB

1.4.1. CocTtaB pacxogomepa npu noctaBke — B COOTBETCTBMM C Tabn.2.

Tabnuua 2
HanmeHoBaHue n YCIOBHbI€ 0b603Ha4eHus Kon-Bo I'IpwmeanMe

1. BTopn4HbIn nameputenbHbli npeobpasoBaTenb 1 Mpumevaxne 1
2. NpeobpasoBaTtenb 31EKTPOAKYCTUYECKUI 2 MpumevaHne 2
3. NamepuTenbHbIN y4acToK 1 MpumevdaHne 2
4. KoMNneKkT MOHTa)HbIN 1 MpumevaHune 3
5. Macnopt 1
6. SkcnnyaTaunoHHasa OKYMeHTauus (KOMMINeKT) 1

- PYKOBOACTBO MO 3kcnnyarauuu, u. |, 1l

- UHCTPYKLMS MO MOHTaXYy

MNMPUMEYAHNA.
1. KonnyecTtBO cepBUCHbBIX MOAYMEN BHELLHMX CBA3EN — MO 3aKasy.
2. AicnonHeHue — no 3akasy.

3. MNpu TMnoBon noctaeke anvHa kabens BI1-NOA — 10 m (2x10 m). Bos-
MOXHa nocTtaska kabenen 6yxTomn.

1.4.2. o 3aka3y MOXeT NoCTaBATLCA:

- UICTOYHMK BTOpUYHOro nutanusa ot cetn 220 B 50 My (puc.4.1 MNpuno-
XeHue [);

- 510K KOMMYTaLUKN MU YCTPONCTBO KOMMYTaUMOHHOE (cm.n.1.6.3.4);
- YCTPOUCTBO cornacyollee (cm.n.1.6.4).

[na nutaHus B3pbiBO3aALLMLLEHHOMO MCMOMIHEHUSA pacxogomepa oT
cetm 220B 50 My noctaBnaeTcsi MCTOYHMK BTOPUYHOIO MUTaHUSA
«B3NET WUBIM» ncnonHenns MNBIM-24.24 (puc.[.2 MpunoxeHus ).

1.4.3. BKkcnnyaTaumMoHHast AOKYMEHTaumMs U KapThl 3akasa Ha faHHoe u3genuve
N Opyryro npoaykuuio, Beinyckaemyto cdovpmon «B3JIET», pasmeLleHbl
Ha canTe no agpecy www.vzljot.ru.

Tam e pasMelleH nakeT nporpaMmm «YHuBEpCanbHbIA MPOCMOTp-
LUKMK», BKITOYMAKOLWMA B CBOW COCTaB MHCTPYMEHTalbHYK NporpaMmmy
«Monutop B3JIET-MP (YPCB-510V u)» gnsa paboTbl ¢ npubopom no
nocnegosaTenbHbiM MHTepdencam RS-232, RS-485 n mnHTepdency
Ethernet.
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1.5. YcTpoucTBo n pabota

1.5.1. MpuHUKMN paboTbI

1.5.1.1. Mo npuHumMny paboTbl pacxogoMep OTHOCUTCA K BPeMS-UMMYSbCHbIM
ynbTpa3BYyKOBbIM pacxogomepam, paboTa KOTOpbIX OCHOBaHa Ha U3Me-
PEHUN PA3HOCTM BPEMEH MNPOXOXAEHUS YNbTPa3BYKOBOrO CurHana
(Y3C) npu pacnpocTtpaHeHun nNo 1 NpOTUB NOTOKa XMOKOCTU B Tpybo-
npoBoAe.

OcobeHHOCTbIO yNbTPa3BYKOBOrO pacxogoMepa Takoro Tuna sABns-
eTcs nonepemMeHHas nogada 9feKkTPUYECKUX 30HAMPYIOLMX UMNYMb-
coB, reHepupyembix B, Ha npeobpasosatenu NM3A1 n NM3A2 (puc.1).

Puc. 1. Cxema npoxoxaeHus Y3C.

Y3C, nanyvyaembin ogHum MNM3A, npoxoauT Yepes ABWMXKYLLYIOCS MO
TpybonpoBoay XnakocTb 1 BocnpuHumaetca gpyrum M3A. MNpu gsuxe-
HAW KWMOKOCTM MPOMCXOOUT CHOC YNbTPa3BYKOBOW BOJIHbI, KOTOPbLIN
NPUBOAUT K U3MEHEHUIO BpeMeHn pacnpocTtpaHeHna Y3C: no noToky
xngkoctn (ot MNMI3A1T k MNMIA2) BpeMs NpoOxXoxOeHUs yMeHbluaeTcs, a
npotnB notoka (ot MN3A2 k NM3A1) - Bo3pacTaeT. Pa3HOCTb BpeMeH
npoxoxgeHns Y3C 4yepes XMAKOCTb MO M NPOTUB MOTOKA Nponopumo-
HarnbHa CKOPOCTM NOTOKa V U, criegoBaTternbHO, o6beMHoMy pacxoay Q.

Lndposon cnocob obpabotkm npuHumMaembix [M3A curHanos
obecneunBaeT ycToM4YnByro paboTy B YCNOBUSIX MOMEX, @ TaKKe ynpo-
LLIaeT HaCTPOWKY pacxogomepa npu BBOAE B IKCMyaTaumio.

1.5.1.2. CKopOoCTb XWOKOCTW, yCpeaHEeHHaa BAOSb YNbTPa3ByKOBOro nyya, on-
penenseTcs Kak:

CZ

Ve——— (T, = Try) —dT, |,
5 m-Doage (e~ Tn)=dTo]
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roge C - CKopocCTb pacnpocTpaHeHus Y3C B HENOOBMXHOW XXNOKOCTMU;
D - BHyTpeHHU gnameTp TpybonpoBoaa;

0 - yron mexay HanpaeneHnem pacnpocTtpaHeHus Y3C 1 nnocko-
CTbi0, NEpPNEHANKYNSAPHOM ocKn TpybonpoBoaa;

Tt ,Tn2 - nonHoe BpeMs NPOXOXAEHUA CurHana no KaHany name-
peHus (Bl, kabenu ceasn, oba MNOA, XUOKOCTb) Npy pacnpocTpaHeHnn
Y3C no n npoTB NOTOKa COOTBETCTBEHHO;

dTO - pa3HOCTb BPEMEH MPOXOXAEHUS CUrHAMNa npu HenoaBMKHON
XXMAKOCTU (CMELLEHMEe HyNs pacxogomepa);

N - KO3ULMEHT, 3aBUCALLUI OT CXeMbl ycTaHoBkM MNM3A (puc.2):
n=1 - npu yctaHoske 3A no Z-cxeme nnun B U-KONEHO;
n=2 - npu yctaHoBke N3A no V-cxeme.

3Ha4veHne pacxoga BblYUCNAETCS B COOTBETCTBUM C BblpaXEHUEM:

Q= : 'V'Kr7

rae Kq = vep/V — rvapoavHamMmyeckmin KoaduLmnmeHT.

MpapoanHammnyecknin  KoaddULMEHT npeactaBnsieT cobor OTHO-
LWeHne cpedHen CKOPOCTU MOTOKa XMOKOCTU B TpybonpoBoae K CKOpo-
CTW MNOTOKa XWAKOCTWU V, YCpeoHEHHOW BAOSb YrbTPasBYKOBOro sy4a.
OH BblMMCNSIETCA HA OCHOBE BBEAEHHbLIX 3HAYEHWUN LLUEPOXOBATOCTU
CTEHOK TpybonpoBoaa, BA3KOCTU KOHTPOSIMPYEMOW XXUAOKOCTU, BHYTPEH-
Hero guameTpa TpybonpoBoda, M3MEPEHHOr0 3HAaYeHUs1 CKOPOCTU Mo-
TOKa.

O6bem xungkoctn V 3a uHTepBan BpemeHu T onpeaensieTcst B CO-
OTBETCTBMM C (POPMYIION:

.
v=|Q()-dt
0

M3meHeHne ckopocTu pacnpocTtpaHeHus Y3C B pabouen xungko-
CTW, CBA3AHHOE C U3MEHEHMEM TeMnepaTypbl, AaBNEeHUs U/unn cocTta-
Ba XXWOKOCTWU, BBUAY HEM3MEHHOMW AMMHblI aKyCTMYECKOro TpakTa, ydu-
TbiBaeTca B npubope nytem onpegernieHnst noslyCymMmMbl BPEMEHU NpPO-
xoxaeHns Y3C pacctosHua mexay N3A no n npotue notoka 2T:

_T1+T2
>

T
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1.5.1.3. 3HayeHune pacxoga onpeaensiercs Npy BbiMOSIHEHUWN YCIOBUS:

Qorc = Q,

roe Qorc — MMHUManNbHOE 3Ha4YeHne pacxona (HUXHSS OTcedka), M3u;
Q — TeKkyLlee 3Ha4yeHue pacxoaa, M3/y.

PekomeHayemoe 3Ha4YeHne HMXKHEN OTCEYKN COOTBETCTBYET CKOPO-
ctn notoka 0,05 m/c.

Ecnu BbinonHaeTca ycnosme Q < Qore, TO B pacxogomepe name-
peHHOe 3HayeHue pacxoda npupaBHUBAETCA HYM0, NpekpallaeTcs Ha-
konneHve obbema, Bbldaya UMMyNbCOB Ha YHMBEpPCanbHOM BbIXOAe, a
TOK Ha BbIXO4e CTaHOBUTCS PaBHbIM HUXXHEMY 3HAYEHWUIO AnanasoHa.

Mpwu BbINONHEHMM YCnoBUSA Q > Qnax (FAe Qmax COOTBETCTBYET CKO-
poctn notoka 10,6 mM/c) namepeHne pacxoga NPOAOIHKAETCHA, HO npe-
KpallaeTcsl HakonneHne n apxmeumpoBaHne obbema, Bblgadya MMnyrib-
COB Ha yHMBepcarbHOM BbIXxoAe (B UMMYSIbCHOM pexunme paboTbl), a
TOK Ha BbIXOe CTaHOBUTCS paBHbIM BEPXHEMY 3HAYEHUIO AnanasoHa.

1.5.1.4. BpesHblie [NOA ycTaHaBnmMBaoTCa B OTBEPCTUSA B CTEHKaxX LY.

M3A moryT yctaHaBnmBaTbCH B TpybonpoBo No CrieayrLwmm cxe-
Mam (puc.2):

- Z-cxema — [1OA pasmelLaoTcsl Ha NPOTMBOMOSOXHbLIX CTeHKax LY B
NAOCKOCTK, Npoxogslien Baonb ocn MUY (yctaHoBKa «Mo OMaMeTpy»);
npu 9TOM curHan ot ogHoro MNM3A k gpyromy npoxoant 6e3 oTpaxeHus
OT BHYTpeHHen nosepxHocTtn NY;

- V-cxema — [NOA ycTaHaBnMBaloTCa BAOSb O4HOM CTeHKn WY B nnocko-
CTn, npoxogsawen saonb ocu UY; npm atom curHan ot ogHoro MN3A no-
nagaeTt K gpyromy nocrie oTpaxeHusi OT BHYTPeHHen nosepxHoctn NY
(Mpn ogmnHakoBOM 3HadeHun yrna 6 Y3C npoxoaut B ABa pasa 60sb-
LN NYTb, YEM NpPU Z-CXEME);

- B U-obpasHbin Y (tuna U-koneHo) — MNM3A pasmelwsalotcs B Topuax
npsiMoro otpeska MY; npu aToM curHan pacnpocTpaHseTcs BAOSb OCK
noToka.

YnbTpasByKoBoWn

naA

YnbTpa3BykoBON // YnbTpa3sBykoBou //
nyy nyy

a) no Z-cxeme 6) no V-cxeme B) B Y Tnna U-koneHo

Puc.2. Cxembl yctaHoBKU DA Ha TpybonpoBopae.
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[MpoOoneHbIN yron ycTaHOBKKU Bpe3HbiX [TOA B NpsiMOnnHenHsin NY
0 (yron mexnay ocblo Bpe3Horo N3A 1 nfiocKoCTbo, NeprneHanKynsapHon
ocu TpybonpoBoaa) MOXeT nexatb B gnanasoHe ot 20° go 70°, peko-
mMeHayemoe 3HadeHne — ~ 45°. [pu Dy>2000 AvanasoH O0MyCTUMbIX
3Ha4YeHu NPOAONBLHOrO yrra ycTaHOBKKM BpesHbix [MOA onpegensietca
Xapaktepuctmkamm obbekTta pasmeweHuns M.

Bo3moxHble BapuaHTbl ycTaHoBku [MOA ykasaHbl B Tabn.3.

Tabnuua 3
Cxema
ycTaHoBKY MIA Y tmna U-koneHo Z-cxema V-cxema
Pacnonoxenune nap
Mo ocu NoToka no guameTpy
MNoA
Dy NY, mm <50 >50
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1.5.2. YcTpoucrtso

CTpyKTypHasi cxema pacxofomepa npueegeHa Ha puc.3.

BTopuyHbIN n3MepuTenbHbIN NpeobpasoBaTenb
Mopaynb 06paboTku AaHHbIX
MNnara BbluMcnuTens
Ungukatop |« > - >
KombuHupoBaHHbIN | o
Moaynb o
KnaBuatypa > "
_C_e ;M;H_blﬁ_M; _J'I_b_r__ N
|_ Cepevensiimonyne [ [ [
> " Ceppmenbiimonvie T T T T~
Moayn | Cepovcntimonyns | | [ |
BUN
A
A
A
> Mnata namepurens
=24B 7
Y Yy
— N
WcTounmk <1< MNMepBU4YHBLIN
BTOPUYHOro <||<
NUTaHUS ol npeobpasoBartenb
T pacxopa
~220B 50 Iy

BUTT — ecmpoeHHbIU UCMOYHUK nMumaHus.

Puc. 3. CTpykTypHasa cxema pacxogomepa.

RS-232
RS-485

YHuBepcC. BbIXop,

Bbixogbl
CepBUCHbIX
Mopaynen

Pacxogomep-cueTtunk ynbTpassykoBon «B3JIET MP» ncnonHeHnus
COCTOUT M3 NEPBUYHOrO NpeobpasoBaTensa pacxoda u

YPCB-510V u
BTOPWMYHOIO N3MepUTenbLHOro npeobpasosartens.

MepBu4YHbIM NpeobpasoBaTenb pacxona npeacrasnsaet cobow crie-
UnanbHO WM3rOTOBMEHHbLIN U3MEPUTENbHbBIA Yy4acTOK (OTPe30K TpyObl C
npucnocobneHnamm gns ycraHosku NMOA n MmoHTaxa B TpybonpoBog) ¢
yCTaHOBMEHHbIMY Ha HeM napou MN3A 13 komnnekTa pacxogomepa.

BoamoxxHO ncnonb3oBath B kavyectBe NY agencreyowmn Tpybonpo-
BOJ Hagnexallero KayectBa M COCTOSIHUA nocne noAroToBKU €ro K

MoHTaxy MN3A.
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BTopuuHbIn M3MepuTenbHbIN NpeobpasoBaTenb COOAEPXUT M3Me-
puUTENb, YNPaBsOWNA INEKTPOAKYCTUYECKUM 30HAMPOBaHMEM U O6-
pabaTbiBalOWMNN N3MEPUTENBbHbIE CUTHAmMbI, U BbIYUCIIUTENb, BbINOS-
HSAIOLWNIN BTOPUYHYKO 00paboTKy mMamepuTenbHon MHdopmaumMm u xpa-
HeHne pesynbTaToB M3MepeHuin. OBMeH aaHHbIMKM Mexay nnatamu ns-
MepuUTens U BblYUCIUTENS OCYLLECTBIISETCA MO BHYTPEHHEMY WHTEp-
dency RS-485.

[na obecneyeHns BHELIHUX CBSI3eM pacxogoMepa Ha nnate Bbl-
YNCNIUTENS YCTAHOBIEH 3NEKTPOHHbIN KOMOUHUPOBAHHbBIN MOAY b YHU-
BepcarnbHOro Bbixofa M nocnegosBaTenbHbIX MHTepdencos RS-232 u
RS-485.

Kpome TOro, no 3akasy Ha nnaTy BbIYUCAUTENS OOMNOMHUTENBHO
MOXHO YCTaHOBUTb O ABYX 3MEKTPOHHbIX CEPBUCHLIX MOAYMNEN BHELU-
HUX CBSA3EMN:

- MOAYIb 4-KaHanbHbIN YHMBEPCAalbHbIX BbIXOAOB;
- MOAyrb TOKOBOrO BbIX0Aa;
- Mmoayrnb uHTepdenca Ethernet.

YnpaBneHue paboTon pacxogomepa u Hankauus n3aMepuTenobHONn,
YCTAaHOBOYHOW, OWMArHOCTUYECKOW, apXMBHOM WHdopMauun obecneyu-
BaeTCHA C MOMOLLbIO KraBnaTypbl U rpadou4ecKoro Xunakokpuctannude-
ckoro nHamkatopa (PKKW). KK obecneunBaeT BbIBOA YeTbIpeX CTPOK
andgasuTHO-UMdppoBon NMHGpopmaummn npn 20 cumeonax B cTpoke. [le-
puoa o6HOBNEeHUs Tekywen nHgopmaumm Ha akpaHe XKKW coctaBngaer
1c.

1.5.3. Bugbl ncnonHeHmm

B 3aBucuMOCTM OT ycrnoBur nNpuUMeHeHna npubopa Ha obbekTe
BO3MOXXHa NOCTaBka pacxo4oMEPOB CreayLMX NCMONHEHNN:

- MOMEX03aLLNLLIEHHOrO;
- B3PbIBO3ALULLEHHOrO;
- MOPO30YCTOMNYMBOTrO.

MomexoycTonumBoe McnonHeHne obecneynBaeTCca UCNONb30BaHU-
eM cummeTpudHon cesasm Bl ¢ NOA ¢ nomoublo ycTponcTea corna-
cytowero (puc.A.4).

BapbiBO3awuLeHHOE NCMOMHEHNE pacxogomMepa B COOTBETCTBUN C
rnaeon 7.3 «[paBun ycTponcTea anekTpoycTaHOBOK» obecrneynBaeTcs
ykomnriektoBaHmem ero N3A mnckpobesonacHoro ncnonHeHna n 6no-
KaMu uckposawmTtHbeiMu (BU).

YpoBeHb B3pbIBO3ALLNTLI — «0COD0B3pbIBOOE30MACHbINY.
Bupg B3pbiBO3aWNTLI — «MCKpobe3onacHas anekTpnyeckas Lenby.
MapkupoBka B3pbIBO3aLLNTHI:

- MOA — «OExiallIBT6 X»;

- BU — «[Exia]llB».

Onucanue B3pbiBO3aLUNLLEHHOIO UCMNOJIHEHUA pacxoagomMepa, ero
ncnoJsib3o0BaHMA No Ha3Ha4eHuto, TEXHUYECKOro O6CJ'Iy)KVIBaHVIFI n T.o.
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N3NoXeHo B IOKyMeHTe «Pacxopgomep-cyetumk ynetpassykoson YPCB.
B3pbiBO3aluiLeHHoe ucnonHeHve. PykoBOACTBO MO 3Kcnnyataumm».
B60.00-00.00 P3.

Mopo30ycTon4nBOE UCMNOMHEHNE pacxogomepa MOXeT IKCnsyaTu-
poBaTbCs NpU OTpULATENBHOM TeMrepaType OKpyXatoLlero Bosgyxa o
MuHyc 40 °C. lNpu 3TOM He npegycMaTpuBaeTCsl UCMNOSIb30BaHUE XnUa-
KOKpUCTannnM4eckoro HAMKaTopa n knasmatypsl npnbopa.

1.5.4. Pexxnmbl paboThbl
1.5.4.1. Pacxogomep nmeet Tpu pexuma paboThbl:
- HACTPOWKA — pexuM HacTpOWiK1 1 NOBEPKM:;
- CEPBUC — pexxum noaroToBKM K aKcnnyaTaumm;
- PABOTA — akcnnyaTaunoHHbIM pexum (pexmnm nonb3oBartens).

Pexumbl oTnu4aoTca ypoBHeM JOCTyna K MHgopmauuun (MHOMUm-
pyemon Ha gucnnee u/vunu nepegasaemon no mHrepdencam RS-232,
RS-485, Ethernet) 1 BO3MOXHOCTAMW MO WU3MEHEHWUIO YCTAHOBOYHbIX
napameTpoB pacxoAomepa.

HanbonbLunMy Bo3MoxHoCcTAMM obnagaeT pexum HACTPOWKA. B
3TOM pexumMe UHOUUMPYIOTCH BCe NapaMeTpbl U BO3MOXHa Moandurka-
LUMS BCEX YCTAHOBOYHbLIX MapaMeTpoB. HaMMeHbLWMMU BO3MOXHOCTSMN
obnapaet pexum PABOTA.

YnpasneHne paboTon pacxogomepa B pasfiMyHbIX pexumax MoXeT
OCYLLECTBMAATLCA C KnaBnaTypbl U1 OpraHn3oBaHO C NMOMOLLLI CUCTEMBI
MEHIO N OKOH pPa3HOro ypoBHS, oToOpaxaembix Ha gucnnee. MNMopsaok
ynpaBneHusi, cuctema nHanKauum, B3aMmMoCBsi3M MEHIO U OKOH, a Takxke
Tabnuubl NapameTpoB, UHOULMPYEMbIX HA AUCNIee, NPMBELEHbI B Yac-
Tn |l HacTosLEero pykoBoacTea.

YnpaensaTtb paboTon pacxogoMepa MOXHO Takke no nHtepdencam
RS-232, RS-485, Ethernet.

1.5.4.2. Pexxum paboTbl 3agaeTcs KoMOuHauuen Hannumst / oTCyTCTBUSA 3aMbl-
KaHUSA C MOMOLLbIO NepeMbIYEK KOHTaKTHbIX nap J3 u J4, pacnonoxeH-
HbIX Ha cybbnoke 06paboTkn OaHHbIX.

CooTBeTCcTBME KOMOMHaUM pexnmam paboTbl MNPUBEAEHO B
Tabn.4, rge « + » — HanNnuMe 3amMblKaHWS KOHTAKTHOM Mnapbl, @ « - » —
OTCYTCTBME 3aMbIKaHMS.

Ta6bnuua 4
Pexunm paboThl JEOHTaKTHaH napjl4 HasHaueHune pexnma
PAEOTA - - Jkcnnyataums
CEPBUC i + lNogroTtoBka
K aKcnnyaTtauum
HACTPOWKA + - Hactpoiika
1.5.4.3. Pexxum PABOTA — 3TO pexunm aKcnnyatauum pacxogomepa Ha obbek-
Te.
B pexume PABOTA nonb3oBatenb MMeeT BO3MOXHOCTb NpocMaT-
puBaTb:
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a) n3mepsemble 3Ha4YeHUa napameTpoB: 06BLEMHOrO (MaccoBOro) pacxo-
Aa, o6bemMoB (Macc), HaKoOMMEHHbIX NpU NPsiMOM 1 obpaTHOM Hanpas-
NeHnn NOTOKa, a Takke Mx anrebpanyeckon CyMMbl, CKOPOCTU OBUXKE-
HUSI XKMOKOCTH;

6) cogepXnmoe apxMBOB U XXyPHaNoB (3a MCKNOYEHMEM XKYpHANoOB peru-
CTpauumn U3MEHEHUIN PEXUMOB 1 AENCTBUI NONb30BaTENS);

B) KOH(DUrypaLMOHHbIE NapaMeTpbl: pexuM nepexona NPUBOPHbLIX Yacos
Ha «3MMHeex»/«NeTHee» BpPeMSsl, TUMbl YCTAHOBMNEHHbLIX CEPBUCHBLIX MO-
Aynein n xapakTepUcTUKN BbIXOAOB;

r) napameTpbl paboTbl:
- NoKa3aHus NPUBOPHbIX YaCOoB;
- NapamMeTpbl CBA3M No nHTepdencam RS-232, RS-485, Ethernet;
- BpEMS Havyana u NpoaoSNKUTENbHOCTb HewTaTHbIX cuTyaumi (HC);
- CNoBa COCTOSIHUS U3MEePUTENbHOrO KaHana v BbIXOO0B.

B pexume PABOTA nonb3oBaTenb MMeET BO3MOXHOCTb 3a4aBaTb
3HaAYeHUs 403 U BLINOSMHATL Npoueaypy 4O3MPOBaHUS; yCTaHaBNMBaTb
napameTpbl paboTbl No uHTepdencam RS-232, RS-485, Ethernet: ce-
TeBon agpec npumbopa, cKkopocTb paboTbl, ANMUTENBHOCTbL 3aLepPXKKW,
naysbl 1 T.A4.

1.5.4.4. Pexxum CEPBUC — 3710 pexum noaroToBKM pacxogoMepa K aKkcnnyarta-
U1 Ha obbekTe.

B pexume CEPBUC pononHUTENbHO (MO OTHOLUEHUIO K pPeXnmy
PABOTA) BO3MOXHO:

a) NnpocMaTpMBaTh XypHarsbl permcTpauum M3MEHEHNN PEXNMOB U XXypHar
JEeNCTBUIA NoNb3oBaTens;

0) npocmaTpMBaTb U U3MEHATD:

- NapamMeTpbl NepBMYHOrO NpeobpasoBaTens pacxoaa;

- NapameTpbl 06paboTkM pe3ynbTaToB U3MEPEHUS;

- TEXHONOrn4Yyeckne napameTpsbl;

- eQNHULbI M3MepeHns 06 beMHOro pacxoga (o6bema) [M3/q; M3/C; n/MuH
(m°; )];

- eOVHNLbI N3BMEPEHUST MAcCOBOro pacxoga (macchl) [T/4; T/c; Kr/MuH (T;
Kr)l;

- TUMbl N 3HAYEHNA NAapaMeTPOB MOAYIIEN BHELLUHUX CBA3EN;

- HACTPOWKM MHTEPBANbHOIO apXxmBa;

- NOKa3aHnsa NpUBOPHLIX YaCoB;

- pexuM nepexoaa NPUBOPHbIX YAaCOB Ha «3UMHee»/«NeTHee» BPeEMS;

B) OCYLLECTBNSATb NEPEXOA Ha PEXUM onpeaerieHnsi MaccoBbIX NapameT-
poB;

r) NpoBOAUTb KanMBpOBKY HA OOBHEKTE;
) OBHYNATb CHETYMK OO BLEMOB;
€) NpOBOAMTb MHULManNu3auunio npnubopa;
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X) ounaThb XKypHarbl (32 UCKMIOYEHMEM XypHana perncrpaumm uMeHe-

1.5.4.5.

HUN PEXMMOB) U apXMBbI.

B pexume HACTPOWMKA BO3MOXHO npocmaTpuBaTth U mMoaMduLMpO-
BaTb BCe napameTpbl 6e3 UCKIHYEHNS.

B pexume HACTPOWKA pononHutensHo k pexumam PABOTA u
CEPBWC moxeT nponsBognTbCS:

- MoBepka pacxogomepa;
- 3anncb B NaMsATb 3aBOACKOro Homepa npubopa.

1.5.5. BHeluHue cBA3MN
1.5.5.1. lNocnepnoBaTtenbHble NHTEPENCHI

MocnepoBaTenbHble UHTEpdencbl RS-232, RS-485 n nHtepdenc
Ethernet nossonsT ynpasnaTe NpuboOpPOM, CUUTbIBATb U3MEPUTENb-
HYI0, apXMBHYIO, YCTAHOBOYHYIO Y OMArHOCTMYECKYH MHopMauno, Mo-
AnduumpoBaTtb YCTaHOBOYHbIE napameTpbl. [locrnepoBaTesibHble WH-
Tepdencol RS-232 n RS-485 nogaepxmeatot npotokon ModBus (RTU
ModBus 1 ASCIlI ModBus), NpUHATLIN B Ka4yecTBe CTaHAApPTHOro B Npu-
B6opax dupmbl «B3JTET».

NHuTepdenc RS-232 moxeT ncnonb3oBaTbCsa ANs HENOCPEeACTBEH-
HOW CBSI3M C NnepcoHanbHbiM KoMnbioTepom (MK):

no kabeno (Npu AnuHe NMHUK cBA3K 4o 12 Mm);
no TeneOHHON NUHMMK (C NOMOLLLIO TeNegOHHOro MoagemMa);
no paguokaHany (C NoMoLLbo paguomoaema);

no NMHMM undpoBon cBsa3m ctaHagapTa GSM 900/1800 MIMy ¢ noMoLwubto
apgantepa cotoBon cBaA3n «B3JIET AC» ucnonHenuns ACCB-030.

[anbHOCTb CBA3M N0 TeNegOHHON NMNHUK, paguoKaHany UM KaHa-
fla COTOBOW CBA3W onpenensdeTcs X Xxapakrepuctukamu.

NHTepdenc RS-485 obecneunBaeTt cBA3b No Kabento B rpynne m3
HECKOJSTbKMX abOHEHTOB, OAHUM U3 KOTOPbIX MoXeT 6biTb MK, npn anu-
He nuHuKn cBA3n go 1200 m.

MoakntoveHne agantepa cotosoun cea3m ACCB-030 k nHtepdgency
OAMHOYHOro Npmbopa nnu K NMHUN CBA3K rpynnbl NpnbopoB OaeT BO3-
MOXHOCTb NepeaaBaTb MHAOPMAaLMIO NO KaHany COTOBOWN CBS3W, B TOM
yucne n B IHTepHerT.

Mcnonb3yst kaHan COTOBOW CBS3WM MOXHO Ha 6ase mporpamMmHOro
komnnekca «B3JIET Cll» opraHu3oBbiBaTb AUCMETYEPCKYO CETb Ons
MHOMMX OOWHOYHLIX W rPYNn NPMOOPOB Kak OAHOTUMHbLIX, TaK U pPa3HO-
TUMHbIX MO HA3HAYEHUIO.

CkopocTb 06bmeHa no nHrepdencam RS-232 n RS-485 (ot 1200 go
115200 Bog), a Takke napamMeTpbl CBSA3M YCTaHaBNMBAKTCA MpoO-
rpamMHoO.

BHUMAHMUE! He ponyckaetcsi oaHOBpeMeHHOe MUCMNOfib30Ba-
Hue nHtepdencoB RS-232 n RS-485.

WHTepdenc Ethernet mncnonb3dyetcs ana cBs3vM npuboposB B fo-
KanbHOW CeTU, a TakKe MOXeT UCMNoNb3oBaTbCA ANd 0OMeHa AaHHbIMM
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yepe3 UNHTepHeT mexay npubopamm nokanbHOM CEeTU U yaaneHHbIM
KoMmnbloTEPOM (KoMnbtoTepamu). OBMeEH OCyLLECTBNASETCA Yepes L3
noKanbHOW ceTn, uMMetowmn cobcTBeHHbIN (rnobanbHbi) IP-agpec.
Mpn obmeHe gaHHbIE ynakoBbIBAOTCA B CTek npoTtokonos Ethernet / IP
/ UDP [ TFTP / ModBus. lNopgepxnBaetca Takke npotokon ARP
(Ethernet / ARP), koTopbin ucnonb3yetcsa ans onpegeneHuns MAC-
appeca y3na no |IP-agpecy 3anpoca.

1.5.5.2. YHuBepcanbHble BbIXObl

Pacxogomep B 3aBMCUMOCTU OT Hanu4ns CEPBUCHOIO MOAYIS YHU-
BepcarbHbIX BbixogoB (CM. n.1.6.1.3) moxeT umeTb 1 nnu 5 ranbBaHu-
YeCKku pasBs3aHHbIX YHUBepCcarnbHbIX BbIXOLOB.

HasHadeHnss yHuBepcarbHbIX BbIXOOOB, pexumbl paboTbl, napa-
MeTpPbl BbIXOOHbLIX CUTHASIOB, a TakKe OTKMNIYEeHWe BbIXOAOB 3a4aloTcs
NporpaMMHbIMK yCTaHOBKaMu. BO3MOXHble 3Ha4YeHUsi YCTaHOBOK OIS
pasnnyHbIX peXxnmMoB npueedeHsl B Tabn.b.6, b.7 yactu |l HacToswwero
pyKoBoACTBaA.

Cxema OKOHe4YHOro Kackaga BbIXOOOB WM ornucaHue ero paboTbl
npueeaeHo B NpunoxeHnn b.

e B yactoTHOM pexume paboTbl Ha OTKPbITbIA BbIXOA4 BbIOAETCA UM-
nynbCHas MocnegoBaTenbHOCTb TUMA «MeaHap» CO CKBaXHOCTbO 2,
yacToTa cnefgoBaHUs KOTOPOW NponopumMoHaribHa TEKYLWEeMY 3HaYEHMUIO
pacxoga. Bo3moxHo macwtabupoBaHme paboTbl 4aCTOTHOrO BbIXxoda
nyTeM MPOrpaMMHON YCTaHOBKM 3HAYEHUS1 MaKCMMarbHOW 4YacToThbl pa-
00Tbl BbIXxoAa Fuake, KO3(hmumneHta npeobpasoBanusa Buixoga KP, a
TakKe HWKHEro Qun 1 BepxHero Qgn MOPOroBbIX 3HAYEHMIN pacxoaa, Co-
otBeTcTBytowmx Yyactote 0 'y n Fyake Ha Bbixoge. MakcMmanbHO BO3-
MOXHoe 3HavyeHune Fyae — 3000 L,

e B uMnynbcHOM pexvmMe paboTbl HAa OTKPbITbIA BbIXOL, KaXAYl CEKyHOy
BblJaeTcs nayka MMMynbCOB, KONIMYECTBO KOTOPbIX C y4eTOM Beca UM-
nynsca K, cootBeTcTByeT 3HayeHuio obbema, naMepeHHoMy 3a npe-
Abloylwyo cekyHay. MakcumanbHO BO3MOXHas 4acTtoTa CregoBaHus
MMNYNbCOB B Nayke (Tvna «MeaHap» CO CKBaXXHOCTLIO 2) — 500 Iy,

e [Ina npaBunbHOW paboTbl YHMBEpPCarnbHbIX BbIXOAOB B pacxogomepe
npegycMoTpeHa npoueaypa asToMaTU4eCcKoro pacyeTa KoadduumneHTa
KP (umn/m°, umn/n) B 4acToTHOM pexume 1 Beca umnynbsca K, (v3/vmn,
n/vmn) B MMNynbCHOM pexume. Npu n3amepeHun maccoBbix napamert-
poB pasmepHocTb KP (umn/T, umn/kr), K, (T/vmn, kr/umn).

Pacuet KP npoussoguTtcsa no 3agaHHbIM NoNb3oBaTenemM 3HauveHu-
AM Qgn M Qun M MakCUMarnbHOMY 3Ha4YE€HUIO 4YacToTbl Fyake, pacyet K, —
no 3agaHHbIM Qgn M ANUTENBbHOCTU BbIXOAHbLIX MMMYNbCOB T B AManaso-
He oT 1 go 500 mc.

e B nornyeckom pexume Ha BbIxode Hanuuuio cobbiTva (unu ero onpe-
AeneHHOMY COCTOSIHMIO) COOTBETCTBYET OAMH YPOBEHb 3NEKTPUYECKOro
curHana, a oTCyTCTBMIO COBbITMSA (MM MHOMY €ro COCTOSIHUIO) — ApYrown
YPOBEHb CUrHana.
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[MporpaMmmHO ONgA Bbixo4a B NIOMMYECKOM PeXUMe YCTaHOBKOW 3Ha-
YEeHUS BBLICOKUMW UNM HU3KUWU 3a[aeTcs aKTUBHbIA YPOBEHb CuUrHana
(AKTUB. yp.), T.€. YypOBEHb CUrHana, COOTBETCTBYIOLLUUA HASIMYUKO CO-
ObITNA. SNekTpuyeckne napameTpbl YpOBHEN CUrHana ykasaHbl B [pu-
noxeHuu b.

Mpn HeobxoanMMOCTM MOXeT BbiTb HaszHayeHo cpabaTbiBaHWE Bbl-
XoAa B NTOrMYECKOM pexunme rno 3agaHHoMy 3HaveHuto BepxHen (Q>Qgy)
nnu HWxHen (Q<Quy) YCTaBKK MO pacxoay.

e [lpy NpoBeAeHUN [03MPOBaHWsSi NapaMeTpbl CUrHamna, MocTynatoLlero
Ha BbIXOZ, onpeaensTcs pexnmom paboTbl (MMNYNbCHBLIA UMK NOTU-
YeCKWUIA) yHMBEpPCanbHOIo BbIXOAaA.

Ecnn yHMBepcanbHbI Bbixod paboTaeT B MMMNYNbCHOM peXxunme u
ANns Hero 3agaHo HasHadeHue Mapam. <Mmn. no3 1>, To No okoH4ya-
HUIO [03MPOBaHUSA Ha BbIXOA BblAAETCH OAMH UMMNYNbC 3a4aHHOW Anu-
TEenbHOCTH.

Ecnn yHuBepcanbHbii Bbixod paboTaeT B NIOTMYECKOM pexume, To
YPOBEHb CUrHana Ha BbIXOAe M3MEHSIeTCs B MOMEHT Hayana u B Mo-
MEHT OKOHYaHWsI O3NPOBAHUS.

1.5.5.3. TokoBble BbIXOAbl

ToKOBbIV BbIXO4 MOXET ObITb peann3oBaH C NOMOLLIbKO CEPBUCHOIO
MOAynsi TOKOBOro Bbixofa. HaszHayeHne u napameTpbl paboTbl TOKOBO-
ro Bbixoga Ha 6ase cepBMCHOro Moayns yCTaHaBNMBAKTCA NporpamMmm-
HO. BO3MOXHble 3Ha4YeHns ycTaHOBOK nNpuBedeHbl B Tabn.b.6, 6.7 vac-
Tn |l HacTosLLEero pykoBoacTea.

ManbBaHN4YeCKM pa3Bsi3aHHbIN TOKOBbIN BbIXOL CEPBUCHONO MOAYNS
MoXeT pabortaTtb B ogHOM M3 Tpex guanasoHos: (0-5) MA, (0-20) mA
nnu (4-20) mMA.

HomMmuHanbHasa cratndeckas XapaKTepuncTnuka TOKOBOIro Bbixoaa

Qv =Qun +(Qgn _QHn)'My

IMaKC - IMI/IH

roe Qv — M3BMepeHHOe 3Ha4YeHne pacxoga (M3/q; M3/C; n/MuH);

Q.n — 3a[jaHHOE 3HAYEHUE HVKHEro Nopora rno TOKOBOMY BbIXOAY,
COOTBETCTBYIOLLEE |y, M4 M/C; NIMUH;

Qs — 3a[]aHHOE 3HaYeHVe BEpXHETO NOpora Mo TOKOBOMY BbIXOZAY,
COOTBETCTBYIOLLEE lyare, M/4; MY/C; N/MUH;

lsux — 3HAYEHME BbIXOOHOIO TOKOBOIO CUrHamna, cCooTBeTCTBYloLlee
N3MEepPEHHOMY 3HaYeHMI0 pacxoaa, MA;

lwa — MUHUMarbHOE 3HaYeHVe aManasoHa paboTbl TOKOBOMO BbIXO-
Aa (0 nnn 4), MA,

Iwake — MAaKCUManbHOe 3Ha4YeHne amManas3oHa paboTbl TOKOBOrO Bbi-
xoaa (5 nnn 20), MA.
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TokoBbI Bbixo4 B AnanasoHax pabotbl (0-20) MA nnn (4-20) mA
MoxeT paboTaTb Ha Harpy3ky conpoTusneHmem o 1 kKOwm, B AnanasoHe
(0-5) MA — go 2,5 kKOMm.

HasHadeHune un napamMeTpbl AaHHbIX TOKOBOIoO BbiXOoda onpeaend-
HOTCA HaCTpOVIKaMM CoOoTBEeTCTBYHOLWEro 4actoTHOro Bbixoaa.

JonycTumas onuHa kabensi cBs3vM MO TOKOBOMY BbIXOAY Onpefe-
NAETCsl CONPOTMBIIEHUEM JIMHUM CBSI3W U BXOOHbLIM COMPOTMBIIEHUEM
NPUEMHMKa TOKOBOro curHana. Cymma CcOnpoTUBIEHWA He [OKHa
npeBbllaTb YKa3aHHOIO COMPOTMBIEHUS! HArpy3Ku.

1.5.6. Pernctpauus pesynbtaTtoB

1.5.6.1.

PesynbTatbl nasmepeHun N BblYUCIIEHUN 3anUCbIBalOTCA BO BHYTPEHHUE
apXmBbl: YaCOBOW, CYTOYHbIN, MECSYHbIN, MHTEPBarbHbIA N apXnB 4o3a-
Topa.

YacoBon, CYTOYHbIN U MECHAYHbIN apXvMBbl UMEKT OAWHAKOBYHO
CTPYKTYpY.

My6bunHa apxMBOB COCTaBnseT:

- yacoBoro — 1440 3anucen (NpeablayLwmnx 4acos);
- cyTo4Horo — 60 3anucen (NpeablayLwmx CyToK);
- Meca4Horo — 48 3anucen (npeablayLwmx Mecaues);

nHTepsansHoro — 14400 3anucen (NpegblayWwmnx UHTEPBANOB apXvBU-
poBaHus).

AnuTenbHOCTb MHTEpBana apxXxmMBMpoOBaHNA MHTEPBAarbHOro apxmea
MOXeT yCTaHaBnMBaTbCs B nNpegenax ot 5 ¢ 4o 2 4acos BbIGOPOM Gouk-
CUPOBAHHbIX 3HAYEHUN.

B ogHom 3anucn ouKCUpyoTCA 3HAYeHUst criedylowmnx napameTt-
POB:

- V+ [M+] — cymmapHbIn 06bem [macca] npy npaMoM HanpaefieHun noTo-

Ka 3@ UHTEpBas apXMBUPOBaHUS, M° (n) [T, (k0)];
V- [M-] — cymmapHbIn 06bem [macca] npu obpaTHOM HanpasneHun no-
TOKa 3a MHTEepBas apXnuBMpoBaHUS, m> () [T, (kn)];

XV [EM] — cymmapHbIi 06beM [Macca] ¢ y4eToM HanpaBneHust NoToka
3a UHTepBas apxMBMpPOBaHUA, m° () [T, (kn)];

- Tl1p — BpeM4A npocTtod, ¢ — B HaCcoBOM apxuBe, YaC:MUH — B CYyTOYHOM U

MeCAYHOM apxuBax; B UHTepBalribHOM apxXmBe Tnp He (*)I/IKCMpyeTCFI.

MHOoukauns 3Ha4YeHuin apxXvMBUpPYeMbIX MapameTpoB COMPOBOXAa-
eTcs 0603Ha4YeHNeM MHTepBarna apXuBMpoOBaHWS:

- AaTtbl N Haca — Oynsg 4acoBOIro apxmBa,
- AaTbl — A4 CYTOYHOIoO apxmBa;
- MeCdua u roga — ana MmecAa4Horo apxmBa,

AaTtbl N BpEMEHN OKOHYaHUA UHTEpPBAlia apXmnBmpoBaHUA — ONA UHTEP-
BaJ1IbHOro apxmBa.

[na kaxporo apxvea npegycMoTpeHa npouenypa novcka tpebye-
MOW apXMBHOW 3anuncu.
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1.5.6.2. ApxuB gosaTtopa npegHasHayeH ans 3anucu napaMmeTpoB Mo pesyrnbTa-
TaM O03MpPOBaHUS M MOXeT cogepxaTtb Ao 512 sanucen. Kaxpas 3sa-
NMUCb COOEPXNT:

- AaTy n Bpems Havyana A4o3MpoBaHUs;

- V3 [M3] — 3agaHHOe 3HayeHne obbemMHon [MaccoBon] 4O3bl, m> () [m,
(kr)];

- VA [Mpa] — oTMepeHHoe 3Ha4yeHne ob6beMHOM [MaccoBoK] 403bl, M3 ()
[T, (kr)];

- Ta — Bpema Habopa ao3bl, C;

- AaTy 1 BpeMs OKOH4YaHust Habopa Ao3bl;

- Qcp — cpegHu 06bEMHBIN [MaccoBbIN] pacxoq B npoLlecce A4o3npoBa-
HUs, M°/y (n/MuR) [T/4 (Kr/MuH)].

1.5.6.3. MaMeHeHne 3HayYyeHUr YCTaHOBOYHbLIX MapamMeTpoB (PUKCUPYIOTCA B
XXypHare nonb3oBartens, KOTopbli MOXeT coaepxaTb Ao 1000 3anucen.
B >xypHane dukcupyetca:

- faTa n Bpems nponsseseHHon Moandmkauunu;

- HAaMMeHOBaHMe MoanUUUPYeMoro napameTpa;
- 3Ha4YeHne napameTpa 40 moandmkauuu;

- 3Ha4YeHMe napameTpa nocre moanduKauuu;

- NOPSIAKOBbLIN HOMEP 3anucu.

1.5.6.4. IameHeHne pexnma paboTtbl Npubopa uKcUpyeTca B XXypHane pexu-
MOB, KOTOPbIN MOXET cofepxaTb 40 512 3anucen.

B >xypHarne pexumoB ukcupyetcs:
- NOPSAAKOBbLIA HOMEp 3anucy;
- HAMMEHOBaHMEe YCTaHOBMNEHHOro pexmnma paboTsl Npudopa;
- AaTa 1 BpeMsi yCTaHOBKM pexuMma.

1.5.6.5. HewTaTHble cuTyaumm n OTKasbl, BO3HUKaWOLWME B npouecce paboTsl
pacxogomepa, (PUKCUPYIOTCA COOTBETCTBEHHO B XXypHarie HelTaTHbIX
CUTyauuMhn U3MEepPUTENbHOrO KaHana, >XypHane HewTaTHbIX CuTyaummn
ANCKPETHBIX (YHMBEPCanbHbIX U TOKOBbIX) BbIXOAOB U XXypHare OTKa3oB.
XKypHanbl HewTaTHbIX CUTyauunM MOryT cogepxaTb 0o 512 3anucen,
XXypHan oTtkasoB — o 60 3anucen.

B XypHanax HewuTaTHbIX CUTyauuin OUKCUPYETCA:
- MOPSAAKOBbLIA HOMEp 3arnucu;
- HAMMEHOBaHMe HeLWTaTHOW CuTyauuu;
- faTa 1 Bpems Hadana HC;
- anutensHocTb HC (Yackl, MUHYTbI, CEKYHADbI);
- AaTa 1 Bpems okoH4aHunsa HC.
B >xypHane oTka3oB ukcmpyeTcs:
- MOPSAAKOBbLIA HOMEP 3arnucu;
- HAMMEeHOBaHMe 0TKasa;
- Aata 1 BpeMsi HacTynneHns oTkasa.
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1.6. CocTaBHbIe YacTu nsgenus

1.6.1. BTOpu4HbIN namepuTenbHbIM Npeobpa3oBartesnb
1.6.1.1. ®dyHkumn Bl

BTOpnYHbLIN M3MepuTenbHbIM NpeobpasoBaTenb NpeacTaBnsieT co-
Oo MMKPOMPOLECCOPHLIA N3MEPUTENTbHO-BbIMUCIIUTENBHLIN BIOK MO-
OYNbHOW KOHCTPYKUMUW, BbINOJTHAOLWMWI criefyowme pyHKUNN:

30HONPOBAHNE MOTOKA, NPUeM 1 06paboTKy CUrHaNOoB, MNOMYYEHHbIX OT
MN3A;

- onpepneneHne 3Ha4YeHnn n3mMepAaemMbixX napameTpos;

apXvBUPOBaHME N XpaHEHWE B SHEProHEe3aBMCMMOW NamsaTW pesyrbTa-
TOB U3MEPEHUIA 1 BbIYMCNEHWUIA, YCTAHOBOYHbIX NApaMeTpoB U T.1.;

BbIBOJ, N3MEPUTESIbHOM, apXUBHOWN, ONArHOCTUYECKOM U YCTAaHOBOYHOMN
nHdpopmauumn Ha aucnnen XXKN n yepes nHtepdencel RS-232, RS-485,
Ethernet;

BbIBOJ, U3MEPUTENbHON MHopMaLMK Yepes yHUBepCcanbHble U/Unn To-
KOBbl€ BbIX0OAbl;

aBTOMAaTMYECKUIA KOHTPOIb M UHAMKALMIO Hanuins HeMcrnpaBHOCTEN U
HelTaTHbIX CUTYaUuin B pacXoAOMEpE;

3aWnTy OT HECAHKUMOHNPOBAHHOIO A0CTyNa K apXuBHbIM N YCTAaHOBOY-
HbIM OaHHbIM.

1.6.1.2. KoHcTpykums Bl

BHewHnn Bug Bl npuBegeH Ha puc.A.1 MNpunoxenus A.

Bl cocTtonT 13 Tpex Yacten (KOHCTPYKTUBHBLIX MOAYren): NuueBown
4YacTn — Moayns o6paboTkn JaHHbIX, CpeAHen 4acTu — Mogyns BCTPO-
€HHOro UcToyHuka nutanus (BUM) n ocHoBaHUA — MOHTaXXHOro Moay-
ns.

Mopaynb 06paboTku AaHHbIX BIT cogepxut nnatbl nameputens u
BbluMcnuTens. Ha nuueBo naHenu moaynsi HaxoOsATCsl KUOKOKPU-
cTannMyeckMin MHAMKaTop U knasmaTtypa.

Moaynb BUI BTOpMYHOro nameputensHoro npeobpasoBaTensi co-
AEPXUT nnaTty BCTPOEHHOr0 UCTOYHMKA NUTaHusA. Ha HWXKHen nnocko-
cTn kopnyca moayns BUI pacnonoxeHa knemma 3almuTHOro 3asemrse-
HUS U TEXHONOMMYECKUIN pasbeM.

Moaynb BUIN Bmecte ¢ mogynem o6paboTku AaHHbIX, COeanHsie-
Mble 3NEeKTPUYECKN MHOTFOXMUITbHBIM LUNEN(OM U KOHCTPYKTUBHO BUH-
Tamu co cTopoHbl moaynsa BUI, coctaBnstoT cyb66nok obpaboTkm gaH-
HbIX.

[ocTyn K KOMMYTauMOHHbIM 3fIEMEHTaM 3NIEKTPOHHbIX MOAYNENn,
yCTaHaBNMBaEeMbIX Ha nnaTbl U3MEPUTENsS U BblMMCNUTENS, ONs NoA-
KntoveHna kabenem cBA3N M YyCTAHOBKN PEXMMOB, OCYLLECTBISIeTCA C
obpaTHon cTOpoHbI cy66ioka o6paboTkn gaHHbIX (pyuc.B.1).

B cBoto o4vepenb cyb66mnok 06paboTkm OaHHbIX COEAUHAETCS BUH-
TaMun CO CTOPOHbI NLEBON NaHeNM ¢ MOHTaXHbIM Moaynem Bl1, obpa-
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3yst 6ok BTopuyHOro npeobpasosatend. Ha 3agHen cteHke 6noka yc-
TaHOBMNEHbl MOHTaXHble NnaHku, obecneudmBatowme kpennexHve Bl k
DIN-pevike Ha obbekTe akcnnyataumm (puc.A.2).

Ha HwKHen nnocKoCTU Koprnyca MOHTa)XXHOro MOAynsi pacrnosioxe-
Hbl: BHELWHWA pa3bem MHTepdenca RS-232, repmoBBoabl Anst kabens
nUTaHus, curHanbHbiX Kabenen M3A, a Takke kabenen cBA3n C BHeL-
HUMW YCTPOMCTBaAMMN, NOOKITHOYAEMbIMU K pacxogomMepy.

BHewHnn pasbem RS-232 Ha MOHTaXXHOM MoAyrne C MOMOLLbIO
nnockoro kabens nogkrnyaeTcs K 8-KOHTAKTHOMY pasbeMy RS-232
KOMBUHUPOBAHHOIO 3NEKTPOHHOIO MOAYIs.

1.6.1.3. ONeKTPOHHbIE MOAYIM BbIXOAHbLIX CUrHarNoB

Ona ceasm ¢ NM3A Ha nnaty uaMepuTensi yCTaHOBIEH NpUeMo-
nepegaroLLnin dNEKTPOHHbIN MOAYIb.

Ha nnate BblMMCNUTENS YCTAHOBIIEH 3MEKTPOHHBLIN KOMOWUHUPO-
BaHHbLIN MOAyrb (nocnegoBaTtenbHbIX UHTepdencos RS-232 n RS-485
N yHMBepcanbHoro Bbixoda 0), cCHabXeHHbIN KOHTaKTHbIMM Napamu (ans
YCTaHOBKU pexunma paboTbl pacxogomepa U pexuma paboTbl OKOHeY-
HOro Kackaga yHuBepcarnbHOro Bbixoda) U pasbemamu (4Na noakmnoye-
HWUA kabenewn CBS3M C BHELUHUMW YCTPOMCTBAMMN).

Ha nnate BbluMcnnTens npegycMOTpPeHbl ABa croTa pacluMpeHust
(pa3bema) ans ycTaHOBKM MO 3akasy AOMOSHUTENbHO OAHOMO UNn ABYX
3MEKTPOHHBLIX CEPBUCHbIX MOAYNEN BHELLUHNX CBSA3EMN.

CepBucHble MOAYNN UMEKT pasbemMbl ANs NOAKMYeHNs kabenen
CBA3W C MPUEMHUKaMWN CUrHanoB, a MOAYMb YHUBEPCarnbHbIX BbIXOO0B
elle M KOHTaKTHble Nnapbl AN YCTaHOBKM PEXUMOB paboThl OKOHEYHbIX
KackaoB.

Bo3amoxHble kOMOGMHaUMM YCTaHOBKM CEPBUCHBLIX MOAYNEN BHeLU-
HUX CBSI3eN N Hymepauusi BbIXOAOB B 3aBUCMMOCTM OT MecTa YCTaHOBKU
MoAyns (cnota pacwmpexnst) npuseaeHsl B Tabn.5.

Tabnuuya 5
HanmeHoBaHne Ne Ne Bo3moxxHble KoMBUHAaLUK
mMmoaynsa cnoTta BbiXo4a YCTAaHOBKU Mop,yneﬁ
BUCHbIN MOAYIb
Cepauc oAy 1 1...4 - - - X x x
yHMBEpPCalbHbIX BbIXOO0B
CepBuCHbIN MOaynb 1 1 X - X - - -
TOKOBOIO BbIX0O4a 2 2 - — - - X —
CepBUCHbIN MOAaYyIb
2 2 - - -
Ethernet * * 5
KoMGMHMPOBaHHbIV MOAYIb - 0 X X X X x x
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1.6.2. Npeobpa3oBaTenu anekTpoakycTu4yeckue

1.6.2.1. T1OA paboTtatloT nonepemMeHHO B ABYX peXumax: nsnyyeHusl, koraa npm-
xoaawmm ot Bl anekTpuyecknin UMNynbCHbIA curHan npeobpasyeTtcs B
ynbTpa3ByKoBble konebaHus, n npuema, Koraa ynbTpasByKOBble Korle-
BGaHusa XMaKoCcTn npeobpasyroTcsi B COOTBETCTBYIOLNA SMEKTPUYECKUI
curHan.

1.6.2.2. B pacxogomepe ncnonbayotcs BpesHble [NOA.

BpesHbie NOA MeloT UMNUHAPUYECKNA KOPNYC C Hapy>XHOW pe3b-
6on, B TOpuUE KOTOPOro HaxoguTcs M3ny4arwas nnockocTb B BuAE
ancka (puc.A.3). BpesaHble MNM3A npu yctaHoBKe Ha TpybonpoBoa BBUH-
4YMBAOTCHA B MOHTaXHble NaTpyOKu, KOTOpble NpMBapeHbl K Tpybonpo-
BOAY BOKPYr OTBEPCTUMN B €ro CTeHKke. Takum obpa3oM, nocrne ycTaHoB-
KM unany4vawowaa nrockoctb [MTOA KOHTaKTUpyeT C KOHTPONUpyemoun
Xungkoctbto. BpesHon MN3A Takke repMeTn3npoBaH.

[Ana MoHTaxa u gemoHTaxa Bpe3Horo [MOA gormkeH MCnonb3o-
BaTbCA POXKOBLIM KMtod Ha 36 MM. ['paHn nopg kntod Ha kopnyce MNOA
ykasaHbl Ha puc.A.3.

KATETOPUYECKU 3AMNPELWAETCA ncnonb3oBaHue npu eMoH-
Taxe NM3A MHOro MHCTPYMEHTA, TakK Kak 3TO MOXeT NPUBECTU K pasrep-
mMeTusaumm NOA (OTBUHYMBAHUIO BHYTPEHHEW BTYIKW) U OOpLIBY CUr-
HanbHoro kabens (cm. puc.A.3). Npn HeBbINOAHEHUN gaHHOro Tpebo-
BaHua narotosutens HE HECET rapaHTuiHbix 06s3aTtenscTs.

Ha koHue KoakcmanbHOro paguoyacTtoTHoro kabens MN3OA, 3akpen-
NIEHHOro B Kopryce W UMeKLero anuvHy He mMeHee 1,5 M, pacnasiH
pasbem ANs NOAKIYEHUS K NIMHUK CBA3KM ¢ BIT.

CoeaguHeHne kabensa NMOA ¢ nMHMEN CBA3M BO3MOXHO TaKXe C Mo-
MOLLIbIO YCTPOMCTBA KOMMYTAUWOHHOIO unu Groka koMmmyTtauuu, ycra-
HaBMMBAEMOro Ha M3MepuUTENbHOM y4dacTke. B aTom cnyyae BMecTo
pasbema Ha KOHLUbl LLeHTpanbHOW Xunbl U 3kpaHa kabens MN3A kpenaT-
CS HAKOHEYHUKM.

Haunbonbliaa anuHa ceasm Bl1-N3A — 100 m. AnnHa moxeT b6bITb
yBenu4yeHa npu BbINONHEHUN TpeboBaHM K napaMmeTpam NPUHUMaAEMO-
ro curHana.

B 3aBMCMMOCTM OT HasHayeHusi pacxodoMep MOXeT OblTb YKOM-
nnektoBaH MOA pasnuuHbIX TUMOB WU WCMONHEHUN, OTNNYALWUMUCS
mMaTepuanamy norpyHol 4acTtu, M3ny4aroLien NoBepXHOCTU M Aonyc-
TUMbIM OMana3oHOM TeMnepaTypbl KOHTPONUPYEMOW XUAKOCTU, OOMyC-
TUMbIM JaBrneHnemMm B TpybonpoBoae, KOHCTPYKUMEeN kabenbHOro BbiBO-
Aau T.n.

BHUMAHMUE! B npunoxeHun E npuBegeH nepeveHsb cpes, 3anpe-
LLEHHbIX aAnsa npumMmeHeHns BpesHbix NMOA B-502, M3A B-504.

B cocraBe B3pblBO3aLULLEHHOIO WCMOMHEHUsT pacxogomMmepa Mo-
ctaBnsatoTcs NOA nckpobesonacHOro NCNONMHEHUS.
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1.6.3. UamepuTenbHble y4acTKu

1.6.3.1. B kayecTBe M3MepuUTENBLHOrO yvacTtka And nepBuyHoro npeobpasoBa-
Tenst MOXeT NCNoSb30BaTbCsA NMMB0O OTPe30K TPYyObl, MOArOTOBIIEHHbIN B
3aBOACKUX yCroBusax ans ycrtaHoBku NMOA n moHTaxa [l B gencrayto-
wmn TpybonpoBoa MO MeCTy aKchfyaTauum pacxogomepa, NMbo Heno-
CpeacTBEHHO Y4aCTOK AEeNCTByoLero TpybonpoBoga Haanexallero
KayecTBa U COCTOSIHMSA Nocrne NoAroTOBKM ero K MoHTaxy MOA.

1.6.3.2. MaTtepuan cteHok LY noa BpesHble NM3A OomKeH No3BONATbL repme-
TMYHO yCTaHaBNMBAaTb HA HEr0 MOHTaXHble NaTpybkn ansa M3A.

Ha BHyTpeHHIo noBepxHocTb NY pekomeHOyeTcs HaHOCUTb Mo-
KpbITMe, YCTONYMBOE K 0O6pa3oBaHUIO OTNIOXEHUI n/unu koppo3uun. lMo-
KpbITUE OOMMKHO MMETb HaAeXHOoe cuenneHne ¢ matepmanom Y.

1.6.3.3. B coctaBe pacxogomepa MoryT NoCTaBfsaATbCS NepBUYHbIE Npeobpaso-
BaTenun Ha 6ase n3amepuTesnbHbIX y4aCTKOB CreayloLwmnx TUNoB:

- NY-x12 — npAMONUHENHLIN C ABYMS Bpe3HbiMU [1OA, ycTaHOBNEHHbIMMU
no guameTpy;

- NY-x32 — U-06pasHbin (U-koneHo) ¢ ayms BpesHbiMy M3A, ycTaHOB-
NEeHHbIMW B TOpLax NpsIMOro yvacTka.

B nepsom paspsge obosHayeHus ucnonHeHuss NY ykasbiBaeTcA
mMaTtepuar, U3 KOTOPOro OH U3rOTOBJIEH:

- NY-0xx - yrnepogucras crarnb;
- NY-1xx - HepxaBetoLas crarsb;
- NY-2xx - ctanb 09IM2C.

1.6.3.4. [ina obecneveHns yaobcTBa MOHTaXa, a Takke AN 3aWnTbl Kabenb-
HbIX BbIBOAOB [MOA OT MexaHM4YecKUX MOBPEXOEHUN U3MEPUTENbHbIN
y4aCTOK MOXeT OCHaLWaTbCs YCTPOMCTBOM KOMMYTALUUOHHBLIM MU 6510-
kom kommyTauuun. B YK (BK) npousBoautca anekTpuyeckoe coeanHe-
Hue kabenen MOA ¢ kabensamu, noaknto4YeHHbIMK K BI.

YK (BK) HenogswxHO kpenuTtca Ha UNY. Kabenb MNM3A 3awmwaeTca
OT MEeXaHWYeCKUX MNOoBpeXAeHUn meaHon Tpybkon. KoHCTpyKuus ka-
6enbHoro Beoga YK (BK) ansa kabensa ceasu Bl obecneunBaet kpenne-
HWe MeTannopykaBa Ans MexaHudeckoun sawwmTtbl kabensa BI1. Mpumep
pa3smeweHna YK (BK) Ha nameputenbHOM y4acTke, a Takke pacnono-
XeHne KoMMyTauuoHHbIX anemeHToB Ha nnate YK (BK) npuBegeHbl B
WHCTPYKLUUN NO MOHTaXYy.

1.6.4. YcTpouncTBa cornacywoliiue

YctponctBo cornacytoulee (puc.A.4) NpMMEHSIETCS COBMECTHO C
npubopamn NoMexo3aLuLEeHHOro UCNONTHEHUS AN MOBbLILEHUSA NOMe-
XOYCTONYMBOCTU NMHUM CBSA3N BTOPUYHOro npeobpasosatensa ¢ [MOA
nyTeEM UCMONb30BaHUSA CUMMETPUYHON cXeMbl nogkntoyeHus MIA k BIl.
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1.7. MapkupoBKa 1 nnomoéunpoBsaHue

1.71.

1.7.2.

MapkupoBka Ha nuueson naHenu Bl cogepxut ob6o3HaveHe n Ha-
MMEHOBaHWEe pacxogomepa, TOBapHbIA 3HaK M3roTOBUTENH, 3HaK YT-
BepXAeHNa Tuna cpeacTtsa nsmepeHund. 3aBogCKOW HOMep ykasaH Ha
Wnnbanke, 3akpensieHHoM Ha kopnyce BI1.

3aBojckMe HoMepa ApYrMX COCTaBHbIX YacTel ykasblBaloTcsl NMGO Ha
LWnNbAMKe, MO0 HAHOCATCSA KpacKol HEMOCPEACTBEHHO Ha Kopnyc.

1.7.3. Ha kopnyc N3A nckpobesonacHoro MCNofHeHnst 1 6rioka MCKpo3aLnTbl

N3 KOMMMeKTa B3PpblBO3aLLMLLEHHONO UCMOMNHEHNA pacxogomepa HaHo-
CUTCA MapKMpOBKa B3pbIBO3aLLUTbl B COOTBETCTBUM C TpeboBaHUAMMU
cTaHOapToB.

1.7.4. TNocne noBepkn NnoMbupyeTcs oavH N3 BUHTOB, CKpennstowmx cybomnok

06paboTkM OaHHbIX, U KOHTaKTHasi napa paspeLlleHus moamndukaumm
KanMbpOBOYHbIX NapaMeTpoB.

KoHTakTHas napa paspelleHna moandukauum napameTpoB yHK-
LUMOHMpPOBaHNA nrioMbupyeTcsa nocrie BBoAa pacxogomMepa B 3KCnnya-
TauMo U MPOBEPKN COOTBETCTBUSA 3HAYEHWUN napameTpoB (PYHKLUMOHU-
poBaHUs, BBEAEHHbIX B NpUbOpP, 3HA4YEeHUAM, yKasaHHbIM B nacnopTax
pacxogomepa v nepBuUYHOro npeobpasoBatens NMbo NpPoToKone MOH-
TaXHbIX U NYCKOHaNago4HbIX pabor.

MapameTpbl nepeBuMyHOro npeobpasoBaTtens onpenenstTca nmdo
npu BbINyCKe M3 nNpou3BoAcTBa M 3aHocsaTca B nacnopT M1 (ecnu TN
NnocTaBfsieTCca B COCTaBe pacxogomepa), nmbo Ha obbekTe akcnnyarta-
UMM 1N 3aHOCATCA B MPOTOKOST MOHTaXHbIX U NMyCKOHaNago4HbIX pabor.
dopma NpoToKOSia MOHTaXHbIX M NYCKOHaNaAo4HbIX paboT npuBeaeHa
B MHCTPYKLWUN MO MOHTaXy.

1.7.5. lna 3awmTbl OT HECAHKLUMOHMPOBAHHOIO 4OCTYMNa Npu TPaHCNOPTUPOB-

Ke, XpaHeHUn ninn skcnnyataumn mMoxet ObITb OI'IJ'IOM6I/IpOBaH Kopnyc
BIT.
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2. NICNOJIb3OBAHUE MO HA3HAYEHUIO

2.1. AKcnnyaTtauyuoHHbIe OrpaHU4YeHuns
2.1.1.

2.1.2.

2.1.3.

21.4.

2.1.5.

JKcnnyaTaums pacxogomepa A0ShKHA NMPon3BOAUTLCA B YCNOBUAX BO3-
OENCTBYIOLWNX PakTOpPOB M NapamMeTpoB KOHTPONMpyeMon cpepbl, He
npeBbILaLWNX OOMNYCTUMbIX 3HAYEHUA, OrOBOPEHHBIX B JKCMyaTauu-
OHHOW JOKYMeHTaunu.

MepBu4YHbIN NpeobpasoBaTenb MOXET yCTaHaBnMBaTbLCA B BEpPTUKanb-
HbI, TOPU3OHTasNbHbIA NN HAKIMOHHbIA TpybBonpoBoA.

ToyHas n HagexHas pabota pacxogomepa obecneumBaeTcs Npu Bbl-
nonHeHun B mecTe ycTtaHosku [l crneayowmx ycnosum:

AaBreHMe XNOKOCTM B TpyOONpOBOAE U PEXNMbI €ro 3Kcnnyataumm uc-
KnroyarT razoobpasoBaHue n/mnm ckonneHune rasa (Bosayxa);

Ha Bxoae u Bbixoge MM nmetoTcsa NPAMONMHENHbIE Y4aCTKN COOTBETCT-
ByloLen AnuHbl ¢ Dy, paBHbIM Dy nameputenbHoro yyactka. Mpamonu-
HElHble y4acTKM He [OOMKHbl coaepXaTb YCTPOWCTB WM SNEeMEHTOB
KOHCTPYKLMK, BbI3bIBaIOLLMX N3MEHEHME CTPYKTYPbl NOTOKA XXWUAKOCTH;

BHYyTpeHHU obbem NY B npouecce paboTbl JOrmMKeH BbITb BECb 3amnof-
HEH XNOKOCTbIO;

KOHTPpOJIMpyeEMaa XUOKOCTb HE OOJTKHa ObITb CMECb0 OByX UIKN bonee
XMOKOCTEN C pa3rinyHbiMn 3HAYEHNAMU BA3KOCTU nnbo co 3HauuTenb-
HbIM codep’XaHnem BOAbl B BSA3KOW XXNOKOCTHU;

He Adonyckaetca paboTa pacxodomepa B OMana3oHe TemnepaTyp 3a-
CTbIBaHWUS KOHTPOMNMUPYEMOM XUAKOCTHU;

Npwv OCTbIBAHUM W/MNN 3aCTbiBAHWUM KOHTPONMPYEMOWN XUAOKOCTU B pe-
3ynbTate BO3MOXHOW OCTaHOBKM MOTOKa peKkoMeHAyeTca MpuHyau-
TenbHbIA NogorpeB B mecte yctaHoBku NN ana nogaepxaHms pabouen
TemnepaTypbl XNOKOCTW;

He ponyckaetcsa npogyeka [l cxaTbiM Bo3gyxom u/unu napom. [Npu
HeobXoaMMOCTK NMPoYMCTKM Tpybornposoaa M3A OOMmMKHbI 3aMeHSATLCS
nMmTaTopamu (3arnywkamm), BXOAALLMMM B KOMMMEKT NOCTaBKM.

PekomeHgauuun no BbIGOpy MecTa yCTaHOBKW M MpaBuia MOHTaxa
(nemoHTaxa) pacxogoMepa W3MOXeHbl B AOKyMeHTe «Pacxogomep-
cyeTyuk ynbtpassykoBon YPCB «B3JIET MP». UcnonHeHne YPCB-
510V u. WHcTpykumnsa no moHTaxy» B12.00-00.00-56 M.

Tun n coctaB KOHTPONMMPYEMOM XMAKOCTU (Hanuume u KOHUEeHTpauus
B3BECEW, NOCTOPOHHUX XNOKOCTEN M T.M.), peXnm paboTbl N COCTOAHNE
TpybonpoBoga He AOSMKHbI MPUMBOAMTL K MOSBNEHUIO KOPPO3un u/mnm
OTINIOXEHWIN, BAMSIOWMX Ha paboTocnocobHOCTb M MeTponornveckme
XapaKkTepUCTMKK pacxogomepa.

HeobxoaumocTb 3almMTHOro 3asemMnennsa npubopa onpenensieTcs B co-
OTBETCTBMM C TpeboBaHuaMM rnaebl 1.7 «[1paBun yCTpoWCTBa 3Mek-
TPOYCTaHOBOK» B 3aBUCUMOCTW OT HaNPsS>KEHWUS MUTaHUS U YyCroBUN
pasmeLleHus npmubopa.
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2.1.6. MonHunesawmTa obbekTa pasmeLleHus npmbopa, BbIMOMHEHHAsA B COOT-
BeTCTBUN C «MHCTpyKLUMEN NO YCTPOMUCTBY MOSHUE3ALUNTbl 34aHUK, CO-
OPY>XE€HUN U NPOMBILNEHHBIX KOMMYHUKaumny CO153-34.21.122-2003,
CHWXaeT BEPOATHOCTb Bbixoda npubopa n3 CTposi NpU HanuMyMmM Mosn-
HMEBbIX pa3psaoB.

Ansa 3awmtbl nnHWn ceasm npmbopa BI1-N3A oT pa3psgoB MoOsHUiA
AONONHUTENBHO PEKOMEHAYETCA NPUMEHEHNE CneumanbHbIX YCTPONCTB
3awmTbl, Hanpumep, « TKS-B apT1.Ne5097 97 6» npoussoacTesa ompmbl
OBO BETTERMANN.

2.1.7. TpeboBaHna K YyCroBusIM 3KCnsyatauum M BblIbOpy MecTa MOHTaxa,
npuBefeHHble B HACTOSLEN 3KCrnsyaTauuoHHOM AOKYMEHTauuu, yyu-
TbiBAOT Hanboree TUMNUYHbIE (PaKTOpbI, BAUAKOLWME Ha paboTy pacxo-
aomepa.

Ha o6bekTe akcnnyaTaumMm MOryT CyLLeCTBOBaTb UMM BO3HUKHYTb B
npouecce ero aKkcnnyatauum gaktopbl, He noaaallmecs npeasapu-
TENbHOMY MPOrHO3Yy, OLEHKE UMM MPOBEPKE U KOTOPbIE MPOM3BOAUTESb
He MOr y4yecTb npu paspaboTke.

B cnyyae nposiBneHnsi noaobHbIX hakTopoB crieqyeT YyCTpaHUTb UX
WUNM HaMTU MHOe MEeCTO JKCnyaTauuun, rae AaHHble akTopbl OTCYTCT-
BYIOT UM HE OKa3blBalOT BMUSHUS Ha paboTy nsgenus.
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2.2. lNoagroToBKa K paboTte

2.2.1. Mepbl 6e30nacHOCTU

2.211.

K paboTe c pacxogomepoM AonyckaeTcs oBCnyxuBatoLwWwuid nepcoHarn,
N3y4MBLUWIA SKCMIyaTaLMOHHYIO JOKYMEHTaLMIO Ha u3nenve.

2.2.1.2. Tpu paboTe ¢ pacxogomMepom AoSmkHbl cobntogatbca «lMpaBuna TexHU-

2.2.1.3.

YeCKOW 3JKChyaTauum 3NeKTpoyCTaHOBOK noTpebutenen» n «MexoT-
pacnesble npasuna no oxpaHe Tpyda (Mpasuna 6esonacHocTn) npu
3KCnnyaTauumn anekTpoyCTaHOBOKY.

Mpn npoBegeHun paboT C pacxogoOMepPOM OrnacHbIMU dpakTopaMn HB-
ngaTCs:

nepeMeHHoe HanpskeHne ¢ AeNCTBYKLLUNMM 3HayYyeHnemM o 264 B vac-
Totom 50 Nu;

- faBsneHue B Tpybonposoae (ao 25 Mrla);

- Temnepatypa pabouen xungkoctn (go 160 °C);

Apyrve onacHble ©akTopbl, CBA3aHHble C nNpodunem u cneumdukon
o06beKTa, rae aKcnyaTupyeTcs pacxogomep.

2.2.1.4. 3anpewaeTtcsa ncrnonb3oBatb LY ¢ BpesHbiMu NMI3A, paccunTaHHbIMU Ha

2.2.1.5.

2.2.1.6.

AaBrieHne MeHbllee, YeM AaBneHne XnaKkocTu B Tpybonposoae.

Mpn pabote kopnyc Bl gomkeH 6bITb NOACOEAMHEH K MaructTpanu 3a-
LUMTHOrO 3a3eMI1eHUA.

B npouecce paboT No MOHTaxy, NycKkoHanaake UM pemMoHTY pacxogo-
Mepa 3anpeLyaeTcs:

NPOU3BOANTb MOAKIIOYEHNSI K pacxodoMepy, NEePEKITOYEHNs] PEXMMOB
paboTbl UNWN 3aMeEHY 3MEKTPOPaaANO3IEMEHTOB NPU BKMOYEHHOM NUTa-
HUK;

Npou3BOOUTbL AEMOHTaX 3NIEMEHTOB pacxoomepa Ha Tpybonposoae
[10 MOITHOrO CHATUS OaBreHus Ha yyacTke Tpybonposoaa, rae npous-
BOAATCA paboThl;

MCNONb30BaTb HEWCMpaBHbIe 3NEKTPOpPaanonpubopkl, 3NEKTPOUHCTPY-
MEHTbI NMMG0o paboTaTb C HUMK Ge3 NOAKMYEHUS UX KOPMYCOB K Maru-
CTpanu 3awmMTHOrO 3a3eMIeHuUs.

2.2.2. MoHTax pacxogomepa 1 HacTporka Ha 06beKTe OOIMKHbI BbIMOMHATHCA

B COOTBETCTBUM C JOKYMEHTOM «Pacxogomep-cyeTyumk ynbTpa3BykoBOM
YPCB «B3JIET MP». UcnonHeHnne YPCB-510V 4. NHCTpyKUuMsa NO MOH-
Taxy» B12.00-00.00-56 M.

PaboTbl OOMKHBI NPOU3BOAUTLCS Crneunann3vpoBaHHON opraHusa-
LUuen, nMmeroLlen paspelleHne npeanpusaTua-u3rotoBuTenNsa U NpaBo Ha
BbINOMHEHME [OaHHbIX paboT, NMMGo npeacTaBUTENAMU NPeaAnpPUATUS-
N3roToBUTENS.
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2.2.3. lNpwn BBOAE N3OENNS B 3KCNyaTaumio A0SMKHO BbITb NPOBEPEHO:

- NPaBUNbHOCTb MOAKMIOYMEHUST pacxogoMepa U B3avMOAENCTBYHOLLErO
o6opyaoBaHUs B COOTBETCTBUWN C BbIOpaHHOW CXEMOW COedMHEHUSs U
MOAKIOYEHMS;

- COOTBETCTBME HAMPsKEHMS MUTAHUS pacxogomepa TpebyemMbiM TEXHU-
YeCKUM XapaKkTepucTukam;

- NPaBUNBbHOCTb 3afjaHHbIX PEXMMOB PaboTbl BLIXOAOB pacxofgoMepa.

Kpome TOro, Heobxoammo y6eanTbCs B COOTBETCTBUM 3HAYEHUN
napameTpoB (PYHKLUMOHUPOBAHUS!, BBEAEHHLIX B MPUOOP, 3HAYEHUSIM,
yKasaHHbIM B MacrnopTax pacxodoMepa v nepBuyHoro npeobpasoBaTe-
ns Nnbo B NPOTOKOSIE MOHTAXHbIX M NMyCKOHaNaaouHbIX paborT.

lMocne npoBefeHus nyckoHanagoyHbIX paboT Ansa 3awuTbl OT He-
CaHKLMOHMPOBAHHOrO AOCTyrna B npouecce aKcnnyataumm MoxeT bbiTb
onnomMmbupoBaH kopnyc BI1.
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3. TEXHUWYECKOE OBCITYXXUBAHUE

3.1.

3.2.

3.3.

3.4.

BBeaeHHbIV B 3KCMyaTaumuio pacxogoMep pekoMeHayeTcs noasepraTb
nepuoanyeckoMy OCMOTPY C LiENbio KOHTPONS:

- paboToCNOCOBHOCTN pacxogomepa;

- cobnogeHns yCrnoBuin aKkcnnyaTaumMm pacxogomMepa;

- HanM4ns HaNpsKeHUst NTaHMA B 3afaHHbIX Npegenax;

- OTCYTCTBUSA BHELUHNX NOBPEXOEHN COCTABHbIX YacTen pacxoaomepa;
- HAQEXHOCTU ANEKTPUYECKUNX N MEXAHUYECKNX COEOANHEHUN.

MepuvoanMYHOCTb OCMOTPa 3aBUCUT OT YCMOBUI 3KCnnyaTaumun, Ho
He AorkHa ObITb pexxe 04HOro pasa B ABe Hedenu.

PekomeHgyeTca nepuogundeckn (C nepuogoMm B 3aBUCMMOCTU OT
yCrnoBMI 3KcnnyaTaumm) Npon3BoauTb OCMOTP M OYUCTKY OT BO3MOX-
HbIX OTNOXEHWW, OCaAKOB, HaKuUNM BHYTPeHHen nosepxHocTu [, a
TaKkKe N3nyyarLmx noBepxHoCcTen BpeaHbix MNOA.

HecobntogeHve ycnoBuin aKkcnsyatauumnm pacxogomepa, yKasaHHbIX B
n.n.1.2.7 n 2.1, MOXeT NpMBECTU K O0TKa3y npmbopa unm npeBbILLEHMNIO
A0MNYyCTUMOrO YPOBHS MOrPELLHOCTU U3MEPEHWUIA.

BHelwHNe noBpexaeHust Takke MOryT NPUBECTUM K MpPeBblEHUIO
AONYCTUMOrO YPOBHSI MOrPELUHOCTN M3MepeHuin. [Mpu  nosiBreHum
BHELLUHMX NOBPEXAEHUN N3aenvs unu kabens nuTaHus, cBsiau Heobxo-
AMMO 00paTUTBLCS B CEPBUCHbLIN LIEHTP UMW perMoHansHoe npeacraBu-
TENbCTBO ANS onpeaeneHusi BO3MOXHOCTM ero AarbHenlen akcnnya-
Taumn.

Hanuune HanpsikeHus NUTaHUs pacxogoMepa onpeaenseTcsa no Hanu-
YMIO MHOUKaUUK, a paboTocnocobHOCTL NMpubopa — MO COAepXKaHWHo
WHOMKAUMW Ha Oucnnee pacxoaomMepa. Bo3amoxHble HeucrnpaBHOCTH,
HAMUMPYEMbIE pacxo4oMepOoM, yKasaHbl B YacTu || HacTosiLero pyko-
BOACTBA MO 3KCnnyaTaLluun.

B pacxogomepe Takke B CrioBe COCTOSHWUSA OCYLLEeCTBNAETCA UHOU-
Kauus Hanmums HewTaTHbIX cuTyaumin. Nog HewTaTHOM cuTyaumen no-
HUMaeTca cobbiTne, NPU KOTOPOM OBHapyXMBaeTCH HeCOOTBETCTBME
N3MepsieMbIX NapamMeTpoB METPOSIOrMYECKMM BO3MOXHOCTAM pPacxo-
aomepa unuv Npu KOTOPOM W3MEPEHUA CTaHOBATCA HEBO3MOXHbIMU
BCNeaCTBME HApPYLLUEHUS YCIOBUN U3MEPEHUSI.

Pacxo,u,omep no Bnay UCMNOJIHEHNA U C YH4ETOM yCJ'IOBI/II‘/'I aKCcnnyaTtaunn
OTHOCUTCA K U3gennmdam, peMOHT KOTOPbIX NMPOn3BOOUTCA Ha cneuuarnb-
HbIX NpeanpunaTnax nnobo Ha npegnpnaTnn-n3rotoBmuTene.

Ha mecTte akcnnyatauum BbISIBSETCH HEUCMPABHOCTb C TOYHOCTbLIO
no 6noka: BI, UBI, YC, MNMN3A nnu kabensa cBA3WN; HEUCNPABHbIN ane-
MEHT 3ameHseTca Ha ucnpasHbli. MNMpu oTkase ogHoro MN3A 3ameHsoT-
cs oba MNOA napbl.
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BHUMAHUE! B cnyuae 3ameHbl BIl, NM3A, kabenen cBA3n ¢
M3A, ycTtponcrtBa cornacyrouwero n/unm 6noka UCKpo3awuTbl He-
obxoaumo onpeaenuTb U BBECTU B NPMOOP 3Ha4YeHMA napameTpoB
dTo, Pgon-

3.5. OTtnpaBka npubopa gnst NpoBeaeHUsi NOBEPKN NMBO pemMoHTa [OorKHa
Npon3BOAMNTLCA C NacnoptoMm npubopa. B conpoBoauTENnbHbIX AOKY-
MEeHTax HeoOXOAMMO YyKasbiBaTb MOYTOBbLIE PEKBU3UTLI, TENE(OH U
dakc oTnpasuTens, a Takke cnocob n agpec obpaTHOM 4OCTaBKMW.

Mpn oTnpaBke B MOBEPKY WM B PEMOHT Npubopa B KOMMJIIEKTE C
Y unameputernbHbIN y4aCTOK U M3nyyawlme MOBEPXHOCTU BPE3HbIX
M3A AomKHbl ObITb OYULLIEHbI OT OTIOXXEHUN, OCAAKOB, HAKMUMNKX U T.N.
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4. YIIAKOBKA, XPAHEHUE U TPAHCIOPTUPO-
BAHUE

4.1. Pacxogomep ynakoBblBaeTCs B MHAMBUAOYarbHY0 Tapy kateropumn KY-2
no NOCT 23170. Tyna xe nomeLlyaeTcs 1 aKCnryaTtaumMoHHas AOKYMEH-
Tauus.

N3mepuTenbHbIA y4acTok W/MnK npucoeavHuTenbHas apmarypa
NOCTaBNAETCS B OTAENbHOW Tape pocchinbio Unu B cbope.

4.2. XpaHeHue pacxogomMepa OOMMKHO OCYLLIECTBASATLCS B YNakOBKE M3roTo-
BUTENS B CYXOM OTanMBaeMOM MOMELLEHUN B COOTBETCTBMM C Tpebo-
BaHuamu rpynnel 1 no FOCT 15150. B nomelleHnn ans xpaHeHus He
AOJMKHO ObITb TOKONPOBOAALLEN NbINKX, NAPOB KUCIOT, LENoYen, a Tak-
)Xe rasos, BbI3blBaOLLMX KOPPO3UIO N paspyLLaoLLNX U30MSLNIO.

Pacxogomep He TpebyeT cneumanbHOro TEXHMYECKOro 06CnyXXu-
BaHWs NPU XpaHeHUM.

4.3. PacxogomMmepbl MOryT TPaHCNOPTMPOBATLCA aBTOMOOUITbHBIM, PEYHbIM,
Xenes3HoA0OPOXHbIM N aBUALMOHHBLIM TPAHCNOPTOM (KpOMe HerepmeTu-
3MPOBaHHbIX OTCEKOB) Mpu COBNI0AEHMM CNeaYOLNX YCIOBUIA:

- TPAHCMOPTMPOBKA OCYLLECTBNAETCS B 3aBOACKOWN Tape;

- OTCYTCTBYET NpsAMoe BO3AeNCcTBue Bnaru;

- Temnepartypa He BbIXoauT 3a npeaensl oT MuHyc 40 go 50 °C;
- BNaXHOCTb He npesbiwaeT 95 % npu TemnepaTtype go 35 °C;

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

- yaapbl CO 3Ha4eHneM NMKoBOro yckopeHunsa o 98 m/c?;

- YNOXEeHHble B TpaHCNopTe U3aenus 3akpenneHbl Bo u3bexaHne nage-
HUSA 1 coyaapeHuit.
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5. METOOUKA NMOBEPKH

Pacxogomepbl «B3JIET MP» npoxogaT nepBUMYHYO NOBEPKY Mpu
BbIMyCKe U3 NpPOu3BOACTBa, Nnepuoanyeckne — npu akcnnyataumun. lo-
BepKa Npoun3BOAUTCHA B COOTBETCTBMM C HACTOSILLLEN METOANKOW NoBep-
Kn, yteepxgeHHon ' CU BHUUP.

MexxnoBepoyHbIM NHTepBan — 4 roaa.

5.1. Onepauumn npoBepkKku
5.1.1. MNpu npoBeaeHUM NOBEPKN AOSMKHbI ObiTb BbINOMHEHbLI ONepauuK, yka-
3aHHble B Tabn.6.
Ta6bnuua 6
MyHKT Onepauun, NnpoBoANMbIE NpWU
HanmeHoBaHne Oﬂean,VIVI OOKyMeHTa no AaHHOM BMae NoBEPKU
noBepkKe nepsuyHasa nepunognyeckasn
1. BHewHmn ocmoTp 5.7.1 + +
2. OnpoboBaHne pacxogomepa 5.7.2 + +
3. OnpepgenexHne NorpeLHoOCT! pacxono-
mepa:
a) Npu NoBepKe METOA0M HENOCPEACT-
BEHHOro CriMYeHus; 5.7.3 + +
0) npu NnoBepke MMUTALNOHHBIM METOOOM:
- OnpeaerneHne napaMmeTpoB NEPBUYHOTO
npeobpa3soBarens 5.74.1 + -
- OnpeaeneHune norpeLHoOCT BTOPUYHOIO
N3MepUTENBHOro NpeobpasoBaTens 5.7.4.2 + +

5.1.2.

5.1.3.

5.1.4.

[lonyckaeTca NpoBOAUTL NMOBEPKY pacxo4oMepoB MeTodoM Hernocpea-
CTBEHHOIO CIUYEHMUS1 Ha MOBEPOYHbIX YCTAHOBKAX MIN MMUTALMOHHbLIM
MeTOAOM.

Mo cornacoBanuio ¢ OI'yY LICM PocTexperynmpoBaHusi noBepka MOXeT
NPOBOANTLCHA MO COKpaweHHOW nporpamme. [lpy 9TOM NOrpeLliHoCTb
N3MepeHus OTAENbHbIX NapamMeTPoB MOXET He OonpefensitbCs, O Yem
AenaeTcsa COOTBETCTBYHOLLAA 3anNnCb B CBMAETENLCTBE O MOBEPKE UMK
nacnopTe pacxogomepa.

[lonyckaeTcs noBepka pacxofoOMepoB He B MOSIHOM Auana3oHe nac-
MOPTHBIX 3HAYEHWIN NapaMeTpPoB, a B 3KCMyaTaUMOHHOM AuanasoHe, B
paboumnx ycrioBusix aKcnnyaTaumm.

37



5.2. CpeacTtBa noBepku
5.2.1. lMpn npoBeaeHnn NOBEPKU NPUMEHSIOTCS crieaytoiee obopyaoBaHue:
1) cpencTBa n3amepeHnin N KOHTPOIS:

- yCTaHOBKa NoBepo4vHas AN MOBEpKM MEeTOLOM M3MepeHuss obbema
(pacxoga vnu maccel) ¢ NpeaenomM OTHOCUTENBbHOM MOrpeLlHOCTN He
bonee 1/3 npegena gonyckaemMon OTHOCUTESIbHOW MOrpPeLlHOCTU pac-
XOAOMEpOB;

- komnriekc nosepoyHbi «B3JIET KMy B64.00-00.00 TY;

- BonbTMmeTp B7-53/1 YLWUANM.411182.003 TY, OCHOBHasa NOrpeLiHoCTb
N3MepeHnsa Cunbl Toka, +10,15 + 0,01 I/l | %, roe In, Iy — npenen ms-
MEpPEHUS N U3MEPSIEMOE 3HAYeHne CUnbl TOoKa, UNn MunanamnepmMeTp
kn.0,5;

- YaCTOTOMEP 3NEKTPOHHO-CcHEeTHbIN H3-64 [1J112.721.006 TV,

- cekyHaomep;

- wraHreHumpkyne WLU-M-500-0,1 TOCT 166, OCHOBHas MOrpeLuHOCTb
namepeHusa = 0,1 mwm;

- pynetka 3MNK2-10AHT-1 TOCT 7502, ueHa genexunsa 1 mw;

- TonwuHomep ynbTpassykoBon «B3JIET YT» B40.00-00.00 TY, no-
rPELHOCTb U3MepeHuns TonwmHel + 0,035 mm;

- yrnomep YO, YO2 ITOCT 11197 vnn YT, YH TOCT 5378, ocHoBHas no-
rpeLuHoCcTb He Gonee 5';

- MaHomeTp, kn 0,4;
- TepmomeTp FOCT 13646.
2) BcnomMmoraTtesbHble YCTPONCTBA:

- npucnocobneHne Ansa onpeaeneHns CKOpoCcTu yrbTpasByka B XXMAKOCTM
B10.63-00.00 TY, anuHa akyctmnyeckomn 6a3bl (100 + 0,1) mm;

- ckoba OCT 11098, gmana3oH namepenunsa ot 50 go 1650 mwm;
- ocuunnorpad C1-96 2.044.011 TY,
- IBM coBMeCTUMbIN NepCoHanbHbIN KOMMNbIOTEP.

5.2.2. [lonyckaeTca npumeHeHue apyroro obopyaoBaHus, npubopoB MU ycT-
POWNCTB, XapaKTEPUCTMKMN KOTOPbIX HE YCTYNaKT XapakrepucTnkam obo-
pyaoBaHusa 1 npubopos, npueeaeHHbIX B N.5.2.1. NMpn otcytcTBumn obo-
pyLoBaHUA 1 NpubopoB C XapaKTepUCTUKaMK, He yCTynalwlwmMMn yka-
3aHHbIM, Mo cornacoBaHnio ¢ Oy LICM PoctexperynupoBaHusi, Bbl-
MONHALWMM MNOBEPKY, AOMyckaeTca npuMeHeHne obopyaoBaHus U
NpUBopPOB C XapaKTepuUcTUKaMun, AOCTAaTOMHbIMU Of1s1 NOfyYeHusa [oc-
TOBEPHOro pesyrbTaTta NoBEpKU.

5.2.3. Bce cpeactBa M3MEpPeHUs OOMKHbl OblTb NMOBEpPeHbl U UMETb AeUCT-
BYlOLLME CBMOETENbCTBA O NOBEpKe, OTMETKM O NoBepke B nacrnoprax
UNN OTTUCKN NOBEPUTENbHbIX KNENM.
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5.3.

5.4.
5.4.1.

5.4.2.

5.5.

5.6.
5.6.1.

TpeboBaHusa Kk kKBanudukauum nosepurtenen

K npoBeaeHunto namepeHui npyn noBepke n obpaboTke pesynbTaTtoB
N3MepeHun OonyckarTca nuua, aTTecTtoBaHHbIE B Ka4yecTBe noBepute-
NS, N3y4nBLUNE IKCNITyaTaUMOHHYKO JOKYMEHTALMIO HA pacxogomepbl 1
CpeAacTBa MX MOBEPKU, UMEKOLLME ONbIT MOBEPKN CPEACTB M3MEpPEHUN
pacxoga, obbema XMAOKOCTU, a Takke NpoLUeALIne UHCTPYKTaX Mo Tex-
H1Ke 6e30MacHOCTN B YCTAHOBNEHHOM NOpSaKe.

TpeboBaHusa 6e3onacHoOCTH

Mpn npoBeaeHWn nNoBepkM LOMKHbI cobntogaTbca TpeboBaHua 6e30-
MacHOCTM B COOTBETCTBMM C «[lpaBunamm TEXHUYECKOW IKCnnyaTauum
3NEKTPOYCTaHOBOK NoTpebutensammn» n «MexoTpacneBbiMu nNpaBuiamm
no oxpaHe Tpyaa (MpaBuna 6e3onacHOCTN) Npu SKCNnyaTauumn anek-
TPOYCTaHOBOKY.

Mpn paboTte ¢ nameputenbHbIMM Npubopamm n BCnomoratenbHbiM 060-
pygoBaHMeM LOMMKHbI cobnogaTtbes TpeboBaHus 6e3onacHoOCTU, Oro-
BOPEHHbIE B COOTBETCTBYIOLUMX TEXHUYECKMX OMUCAHMSAX U PYKOBO-
ACTBax No 3Kcnnyataumm npMMeHsieMblx NpnbopoB.

YcnoBusi npoBegeHUA NOBEPKU

Mpun npoBeaeHUM NOBEPKM AOIMKHbI ObiTb COBNIOAEHBI creayroLLme
yCrnoBusi:

TemnepaTypa okpyxatowero sosgyxa ot 15 go 30 °C;
TemnepaTtypa xuagkoctn ot 5 go 40 °C;
OTHOCUTESNbHas BRaxHOCTb Bo3ayxa oT 30 go 80 %;
aTtmocdepHoe gasneHne ot 86,0 go 106,7 klla.

NMPUMEYHAHWE. [donyckaeTcs BbINOfHEHWE MOBEpPKM B paboumx
YCIOBUAX 3KCMnyaTaumm pacxogomMepoB npu cobniogeHun TpebosaHnn
K yCNoBUAM 3KCnsiyaTauum noBepo4YHoro obopyaoBaHus.

[ns obGecnevyeHns BO3MOXHOCTW BbIMOSTHEHNSI NMOBEPKN HA MecCTe
3KcnnyaTauMm pacxogoMepa MOHTaX y3na yyeTa LOMKEH BbINOSMHATb-
cs ¢ 6arnacHbiM TpybonpoBogoM.

MoaroTtoBKa K npoeeneHuUo NOBEpPKn

ﬂepe,u, nposegeHnemM noBepKn OO0JTKHbI ObITb BbIMNOSTHEHDI cnegywowine
noaroToBUTEsIbHbIE pa6OTbII

npoBepka Hanmyunsa noBepoyHoro obopynoBaHUA M BCMOMOraTesbHbIX
YCTPOMWCTB (MpMcnocobneHuni), nepedncrieHHblx B n.5.2;

npoBepka Hanuuus AencTBYOLWNX CBMAETENbCTB (OTMETOK) O NoBepke
NCNONb3yeMbIX CPEACTB U3MEPEHUI;

nposepka cobnogeHnsa ycnosun n.5.5;

npoBepKa Hann4nsa Ha pacxogomMepe 3TUKETKN C TOBAPHbIM 3HAKOM M3-
rotoButens — pmpmbl «B3JET »;
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5.6.2.

NpoBepKa Hanuuusa nacnopTa Ha NnoBepsembllii pacxogoMep U COOTBEeT-
CTBUS KOMMIMEKTHOCTM Y MapKUPOBKM pacxodomepa, ykasaHHbIM B nac-
nopre;

noarotoBka k paboTe NoBepsieMOro pacxogomMmepa, CpencTs U3MepeHui
N BCNomoraTtesnbHbIX YCTPOWCTB, BXOOALWMX B COCTaB MOBEPOYHOro
obopynoBaHus, B COOTBETCTBUN C UX IKCMNIyaTalMOHHOW OOKYMEHTa-
umen.

Mepen npoBegeHnem onpoboBaHWSA U MOBEPKM cobupaeTcsi cxema B
cooTBeTcTBUM C puc.l.1 (ona noBepkM MeTogOM HenoCcpencTBEHHOro
cnuyeHns) unu puc.l".2 (ans noBepkM MMUTALMOHHBIM MeToaoM) [MNpu-
noxenus .

3HayeHus napameTpoB [, HeobxoANMbIX AN NOBEPKUM METOAOM
HenocpeACTBEHHOro CrMyeHusl, cogepkatcs B nacrnopte Ha M1,

5.7. NMpoBeaeHne NoBepPKMU
5.7.1. BHewWHUn ocMoTp

Mpn npoBedeHUN BHELUHEro OCMOTpa AOMMKHO ObiTb YCTAHOBIEHO
COOTBETCTBME BHELLUHENO BMAA pacxodoMepa cregyrowmm TpeboBaHm-
AM:

- Ha pacxogomMepe OOoJKeH ObITb YKa3aH 3aBOCKOM HOMED,

Ha pacxodoMepe He OOIMKHO ObiTb MexaHUYECKUX MOBPEXAEHUN N Oe-
(hbEKTOB NOKPLITUIA, NPENSATCTBYIOLNX YTEHUIO HAOMUCEN U CHATUIO OT-
CYETOB Mo MHAMKaTopY.

Mo pesynbTatam ocMOTpa AernaeTcs oTMeTka O COOTBETCTBUM B
npoTokone (Mpunoxenue IN).

5.7.2. OnpoboBaHue pacxogomepa

Onpo6oBaHne BLINOMHAETCA C LEenbl ycTaHoBMNeHus pabotocno-
cobHocTn pacxogomepa. OnpoboBaHue gonyckaetca npoBoauTb 6e3
NPUCYTCTBMS NOBEPUTENS.

OnpoboBaHune pacxogomMepa nNpou3BOAUTCA METOAOM Nponycka
XMOKOCTU Ha NOBEPOYHOW YCTAHOBKE WNN MMWUTAUMOHHBIM METOAOM C
nomoLLblo komnnekca nosepoyHoro «B3JTIET KMy,

N3ameHsin pacxod, NPOBEPUTb Hannune MHAMKaLMN N3MepsieMbiX U
KOHTPONMMPYEMbIX NapaMeTpoB Ha MHAMKATOPe pacxogomepa (nNpu ero
HanMuMm), Hanm4Me KOMMYHUKaLMOHHOW cBA3n No RS-BbIxoay ¢ nepco-
HanbHbIM KOMMbLIOTEPOM, HANM4YME CUrHaNoOB Ha UHPOPMALIMOHHbIX Bbl-
xopax.

Mo pesynbTatam onpoboBaHus genaeTca OTMeTKa O COOTBETCTBUM
B npoTokore (Mpunoxexue IN).

5.7.3. OnpegeneHne OTHOCUTENbHOM MOrpeLHOCTU pacxogoMepa MeToAoM

HenocpeacTBEHHOIo CrindyeHund

OnpepneneHve OTHOCUTENbHOW MNOrPELLIHOCTM pacxogomepa npu
n3mepeHun obbvema (cpegHero o6bLEMHOro pacxoaa) XuakocTu Ha no-
BEpPOYHOM YCTaHOBKE NpoBOAUTCA Nnpu 3HaveHnax pacxoga — 0,05Quave,
0,1-Quaue, 0,5-Quans (pacxon yctaHaBnmuBaeTcs ¢ gonyckomM + 10 %).
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5.7.3.1.

5.7.3.2.

5.7.3.3.

Quane ONpeaensaeTca no popmyne:
Qnave = 2,83'10-3'V'Dy2, Ms/l-l,

roe v =10,6 m/c;

Dy — onameTp ycrnosHoro npoxoga I, mm.

OTHOCUTENbHAas NOrPEeLHOCTL ONpeaensieTcs CpaBHEHNEM OENCT-
BUTENbHOrO 3HayeHus obvema V, (cpegHero ob6beMHOro pacxopa

Quocp) U 3HaYeHus obvema V, (cpegHero obbemHoro pacxoga Quu),
N3MEPEHHOro Pacxo4OMEPOM.

Mpn noBepke cnocobom namepeHus obbema B Ka4eCTBe AENCTBUTENb-
HOro 3HayeHus obbema V, ncnonb3yeTca 3HavyeHne obbema KUAKOCTH,
HabpaHHOro B 06bEMHY0 Mepy MOBEPOYHOM YCTAHOBKM, UITN NOKa3aHUS
obpasuoBoro cyetyunka. [lencreutenbHoe 3HavYeHue cpegHero o6beMm-
Horo pacxoga Qe ¢p ONpeaenseTcs no dopmyne:

Quo cp~ T ¢ (5.1)

roe %Vo cp — AENCTBUTENbHOE 3Ha4YeHue cpefHero 06bLEMHOro pacxo-
ja, Mm/v;

V, — AeficTBUTENbHOE 3HaYeHne obbema, M°;
T,— BpemMsa namepeHus, u.

Mpy noBepke cnocobom n3MepeHusi pacxoga AeNCTBUTENbHbIE 3HaYe-
HMSA pacxoda u obbema onpeaensTcs pacyeTHbIM NyTeM:

n
_ leoj

Quvo cp ~ J_Ty (5.2)

Vo =Quo chTw (5.3)

rae Quo cp — AENCTBUTENBHOE 3HaYeHne cpefHero o6bLemMHoOro pacxo-
3/,
aa, m/v;
Vo — AeNcTBUTENbHOE 3HaYeHne oobema, m:
Qoé — [JEenCTBUTENbHOE 3HayeHue pacxoga npu j-TOM usMepe-
HUKN, M/\Y;
n > 11 — KONNMYECTBO OTCYETOB 3a MHTepBan BpemeHu T,,.

Mpn noBepke cnocoboM M3MepeHusi MaccChl Ons onpeaeneHnsa OencT-
BUTESIbHOMO 3HAYeHUs1 MacChbl XXMAKOCTU Ha MOBEPOYHbIX YCTAHOBKax C
BECOBbIM YCTPOWCTBOM MOJIb3YOTCA NOKa3aHUSMW BECOBOIO YCTPOWUCT-
Ba. [lenctButenbHoe 3Ha4yeHne obbema npu 3TOM onpeaensieTcs no

dopmyne:
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V, = Mo (5.4)
p

roe Vo, — OencTBuTenbHoe 3HayeHne obbema, M3;
Mo — AEUCTBUTENBHOE 3HAYEHNE MaccChl M3MepﬂeMOVI XNOKOCTWU, KT,
P — MJIOTHOCTb XXUOKOCTW, KF/M3.

lMepen Havyanom MNOBEPKM Ha MOBEPOYHOM YCTaHOBKE C BECOBbIM
YCTPONCTBOM HeobxoaMMo onpefenutb Mo KOHTPOSIbHOMY MaHOMeETpy
AaBreHne XUAKOCTU, a N0 TEPMOMETPY — TemnepaTypy B TpybonpoBo-
[e NnoBepoYyHOM YCTaHOBKWM. Ha OCHOBaHWM WM3MepeHHbIX 3HayYeHun
Temnepatypbl M pasneHua no Tabnuuam CCCL 98-2000 «Bopa.
YaensHbln 06bemM 1 aHTanbnus npu temnepatypax 0...1000 °C v gas-
nenusix 0,001...1000 MlMa» onpegenseTca NMOTHOCTb MOBEPOYHOM
XNOKOCTWN.

[enicTButensHoe 3HayeHwe cpegHero obbemMHOro pacxoga pac-
cunTbiBaeTcs no opmyne (5.1).

5.7.3.4.0na cHATUA pe3ynbTaToB WU3MEpPeHuss obbema C uHAMKaTopa W
RS-BbIxoAa pacxogomepa BbINOMAHANTCA crnegyowme npouenypsl. Ha
WMHOMKaTOpe pacxogomMepa M NOAKNIYEHHOM K RS-BbIXxo4y nepcoHarnb-
HOM KOMMbIOTEPE YCTaHABNUBAETCS PEXWM BbiBOAA Ha 3KpaH nose-
psiemoro napametpa. lNepeq KaxabiM M3MEPEHUEM NPOM3BOAUTCA pe-
rmcTpaumsa HadanbHOro 3HayeHusa obbema Vy (Ms), 3aperncTpupoBaH-
Horo pacxogomepom. lNocne nponycka xngkoctn vepes M B gaHHOM
NOBEPOYHON TOYKE PErucTpupyeTcsl KOHeYyHoe 3HadyeHue obbema Vi
(M3). Mo pa3HOCTM NOKasaHWU pPacCYMTbIBAETCHA N3MEPEHHOE 3HAYEHME
obbema KnaKkocTu:

Vy, =V, - Vy, (5.5)

roe V., — u3MepeHHoe 3HaueHne obbema, M>.

Mpu pernctpauum nokasaHnm ¢ RS-Bbixoga v nHaukatopa Heobxo-
ANMO Mpu OAHOM M3MEPEHMM MpornyckaTb Yepes3 pacxoaoMepbl Takoe
KONMYECTBO XXMAKOCTU, YTOObI HabmpaTb He meHee 500 eguHuy, mnag-
Lero paspsiga ycTpoucTBa MHOUKALMW NPU PEKOMEHOYEMOM BPEMEHU
namepeHuns He meHee 200 cek.

Mpn HEBO3MOXXHOCTW BbINOSHSATL NMOBEPKY C OCTAHOBKOW MOTOKa B
TpybonpoBoae, a Takke ANS COKpalLEeHUs BPEMEHU MOBEPKWU AoMNycKa-
eTCs BbINOMHATb onpeaeneHne OTHOCUTENbHOW MOrpeLHOCT pacxo-
AoMepa TOMbKO MO UMMYINbCHOMY BbIXOAy.

Mo umnynbCcHOMY BbiXxo4y 3HadeHne obbema, N3MEPEHHOE pacxo-
AOMepoM, onpenenaeTcs no nokasaHnam Yyactotomepa, NoAKMHYEHHO-
ro K COOTBETCTBYIOLLEMY BbIxody pacxogomepa. lNepen Havanom wms-
MEpPEHNSA YacTOTOMEP YCTaHaBNMBAETCS B PEXMM cHeTa UMMYNbLCOB U
obHynsieTca. Mo ctapToBOMY curHamy MMMynbCbl C BbIXO4A pacxono-
Mepa HauyuHaloT nocTynaTb Ha Bxof 4YactotTomepa. KonmyecTBo Xngko-
ctm V, (M3), npowegwen yepela npeobpasoBatenb pacxoda, onpene-
naeTca no gopmyrne:
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5.7.3.5.

V,, =NxK,, (5.6)

rae N — konuyecTtso MMMNysrbCcoB, NOACHNTAHHOE HaCTOTOMEPOM,
Ky — Bec nMnynbCa MMnNyJribCHOro Bbixoda pacxogomMepa, M3/VIMI'I.

MuHUManbHO HeobxoanMbIN 0O6BEM XKMAKOCTU, MPOMYCKAaEMON Ye-
pe3 pacxogomep npu OAHOM M3MEPEHUU, NMpU perncTpaumm nokasaHum
C UMMYNbCHOrO BbIXx04a AOMKEH BbITb TakMM, 4TOObLI HabpaTb HE MeHee
500 umnynbcoB.

M3mepeHHbI cpeaHnin 06 beEMHbIN pacxod XXMAOKOCTU, NpoLueaLen
Yyepes pacxogomep, onpegenseTcsa no popmyrne:

Y, (5.7)

va cp — T

n

rae Qu o — W3MEPEHHOE 3HauyeHne cpeaHero oBLEMHOro pacxo-
na, M

V,, — U3MepeHHoe 3HaueHve obbema, M;
T,— BpemMsa nsmepeHus, M.

Mpn cbeme MHMpOpMaLMM ¢ TOKOBOrO BbIXO4a U3MEpPEHHOEe 3Haye-
HWe cpefHero o6bLEMHOro pacxoja paccynTbiBaeTcs no opmyne

Qwn cp~ M'(QBH —Qun) +Qun. (5.8)

Makc IMI/IH

rae Qw cp — W3MEpeHHoe 3Ha4veHne cpeaHero OH6bEeMHOro pacxo-
3.

pa, Mm~/v;

I, — BbIXOQHOW TOKOBLIM CUrHan pacxogomepa, MA;

lwi — MUHMManNbHOE 3Ha4YeHMe TOKa AmanasoHa paboTbl TOKOBOro
BbIXoAa pacxogomepa, MA;

Iwake — MA@KCMManbHoe 3Ha4YeHne Toka ananasoHa paboTbl TOKOBOro
BbIXoAa pacxogomepa, MA;

Qsn — BEPXHMN Npeaen namMepeHnsa cpegHero o6bemMHoOro pacxoga
pacxogomepa, M°/uv;

Qun — HWKHUIA Npeaen namepeHns cpegHero o6bemMHOro pacxoga
pacxogomepa, M°/u.

M3amepeHns npon3BoasaTcs HE MeHee Tpex pa3 B KaXKaown NoBepoy-
HOW TOYKe.

OnpeneneHve OTHOCUTENbHOW MOrpeLHOCT pacxodomMepa npu name-
peHUn obbeMa XMOKOCTM BbINOMHAETCA No hopMyne:

— Vmi _Vo

5 L x100%, (5.9)

Vi
oi
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roe oy — OTHOCUTENbHAasi MNOrpeLLHOCTb pacxogomMepa npu n3amMepeHnn
obbema B i-TOM NOBEPOYHOM Touke, %;

Vi — U3MepeHHoe 3HayeHne obbema B I-TOM NOBEPOYHON TOM-
ke, M>;

Voi — AENCTBUTENBHOE 3Ha4YeHne obbema B i-TOW NOBEPOYHOM TOY-
ke, M°.

OnpeneneHve OTHOCUTENBLHOM MOrPELLUHOCTM pacxogomepa npu
n3mepeHun cpeaHero o6 bEMHOro pacxona >XMAKOCTU BbINOSTHAETCS Mo
dopmyrne:

QVVI i_Q i
By = 1100 %, (5.10)

Qvo cpi

rae dqvi — OTHOCUTENbHAA NOrPELLHOCTb pacxogomMepa npu n3mepeHnn
cpeaHero o6beMHOro pacxoga B i-TOM NOBEPOYHOM TouKe, %;

Qwi cpi — U3MEPEHHOEe 3HayeHue cpeaHero o6bLEMHOro pacxoga B
i-TOM MOBEPOYHOM TOYKE, m3ly;

Quo cpi — AEWCTBUTENBHOE 3HaYeHne cpeaHero o6beMHoro pacxoaa
B i-TOM MOBEPOYHON TOUKE, M3/,

PesynbTaTbl NOBEPKU CYUTAIOTCA MOSOXUTENbHLIMU, €CNN MaKcu-
MarbHble 3Ha4YeHUs MOrPELUHOCTM pacxodomepa Npu U3MepeHun o6b-
emMa Unu npu UsMepeHun cpeaHero o6bEeMHOro pacxoda B Kaxaoow 13
NOBEPOYHBLIX TOYEK He MPEeBbIAT 3HAYEHWUIN, YCTAHOBMNEHHbLIX B Ha-
CTOSILLLIEM PYKOBOACTBE MO 3KCMnyaTaumu.

Mo pesynbTaTam NOBEPKM OenaeTcss oTMeTKa O COOTBETCTBUM B
npoTokone (Mpunoxenue IN).

Ecnu norpewHoOCTb UaMepeHusa BbIXOOAUT 3a npepgernibl HOpMUpo-
BaHHbIX 3HAYEHWUI, BbINOMNHAETCA IOCTUPOBKA pacxogomMepa, nocre 4yero
noBepKa BbINOJTHAETCA NOBTOPHO.

5.7.4. OnpegeneHne OTHOCUTENbHOW MOrpPeELLUHOCTU pacxogoMepa MMUTaum-
OHHbIM METOAOM

OnpepeneHve OTHOCUMTENbHOW MOrpeLIHOCTM pacxodoMepa UMU-
TaLUMOHHLIM METOAOM NPOM3BOAUTCA B ABa 3Tana:

- onpegeneHve napaMeTpoB NepPBUYHOTO NpeobpasoBaTens pacxoaa;

- onpeneneHvne norpewwHoCcT BTOPUYHOIO U3MepUTENbHOro npeobpaso-
BaTens pacxogomMepa npu M3MepeHun cpeaHero o6bLEMHOro pacxoga
N obbema XMOKoCTU NpU MOMOLLUKM MoBepoyHoro komnnekca «B3JIET
KIMA» B64.00-00.00.

5.7.4.1. OnpegeneHne napameTpoB NepPBUYHOrO NpeodbpasoBaTtens pacxoga

MapameTpbl NnepBUYHOro npeobpasoBaTens pacxoda onpeaensiT-
Cs1 NpW BbIMNyCKe 13 NPOU3BOACTBA MW NPU BbINOSIHEHUM €r0 MOHTa)a B
COOTBETCTBUM C OOKYMEHTOM «PacxogomMep-CyHeTuMK YynbTpa3ByKOBOW
MHorokaHanbHbii YPCB «B3JIET MP». WcnonHenns YPCB-510V u.
WHcTpykumnsa no moHTaxy» B12.00-00.00-56 M. CobniogeHne Tpebo-
BaHWN MHCTPYKLMM MO MOHTaXy obecrneymBaeT BbINOSIHEHWE U3Mepe-
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HUI pacxoga n obbema ¢ NOrpeLHOCTIMN, HOPMUPOBAHHbIMKU B PO Ha
pacxogomep.

5.7.4.2. OnpegeneHne NorpeLHoCcT BTOPUYHOIO U3MepUTernbHOro npeobpaso-
BaTesid pacxogomepa

5.7.4.2.1. Onpegenexune norpelwHoctn Bl npn namepeHnn pacxoga
Pacxogomep nepesoautcs B pexum «[MTOBEPKA».

K BTOpu4HOMY npeobpasoBaTtento pacxogomepa nogknovaeTcs
YacToToMep, C MOMOLLbIO KOTOPOro uamepsieTcs 4actota (nepuon)
LWITATHOrO KBapueBOro reHeparopa onopHoun yYactoTel (40 MIy) pacxo-
Aomepa. MNonyyeHHoe 3Ha4YeHne 4acTOoTbl 3aHOCUMTCSI B MAcnopT M BBO-
ANTCS B pacxogomep.

OTanoHHoe 3HayeHWe pacxoga MMUTUPYETCS PacXxO4oOMepOM C
NMOMOLLbIO BPEMEHHON 3aAepXXKW 30HAMPYIOLLEro umnynbca, popmu-
pyemoiri 13 N-ro konuyectsa NepuogoB CuUrHana ornopHOro KBapLeBoro
reHepatopa pacxogomepa. Yncno N onpenensieTca 3HaYeHUEM UMU-
TUpyeMoro pacxoaa.

OnpepgeneHne oTHocuTenbHOM norpewHocty Bl npoBoguTcs
an 3HA4YEeHNAax paCXOD,a - 0,0S'QHam6, 0,1 QHam6, 0,5 QHamﬁ, QHamﬁ, F,El,e
Quaue = 300 M3/, Pacxop yctaHaBnmnBaeTtcs ¢ gonyckom + 20 %.

[MoBepoyHble 3HA4YeHUs pacxoja YyCTaHaBnMBAKTCA MNocneaoBa-
TenbHO. Bpemsa nameperHna — He meHee100 cekyHA. [AnNa KaxXaon TOYKK
He MeHee 3 pa3 CHMMaTCSA YCTaHOBUBLUMECS MOKa3aHUs pacxogome-
pa ¢ MHPOPMALUNOHHLIX BbIXOAOB (B TOM YUCMe C MHAMKATOpa pacxo-
aomepa).

AbcontoTHasa norpewHocTb Bl npu namepeHnn pacxoga BbluMChs-
eTcsa no opmyne:

AQjj = Qjj — Qo (5.11)

roe AQj — abcontotHasa norpeliHocTb Bl B i-To noBepoyHON TOuKe
npw j-TOM N3MEPEHUN, M3y

Qjj — Noka3aHua pacxogomMepa B i-TOW NMOBEPOYHON TOUKE NP j-TOM
n3MepeHun, MS/q;

Qoi — 9TanoHHoOe 3HadeHue pacxoda B i-TOM NMOBEPOYHOWN TOYKE,
M3y,

CwmelueHne Hyns onpegensieTca no popmyne:

:(2 x AQyj + AQa))

H=1

, 5.12
3xn ( )

roe H — cmellenme Hyns, M°/y;

AQqj, AQz — 3Ha4yeHuUa abCONIOTHbIX MOrPELLIHOCTEN U3MEPEHUs
pacxofa B 1-oM U 2-0M NOBEPOYHbIX TOYKaX COOTBETCTBEHHO MPWU j-TOM
n3mepeHuu;

N — KONIMY4ECTBO N3MEPEHUN.
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OTHocuTenbHas norpewwHocTb Bl BoivucnaeTcs no gopmyne:

i %100 %. (5.13)
oi

Pe3yJ'IbTaTbI NOBEPKN CHUTAKOTCA MOJI0OXKUTESIbHbIMU, €CJTIN MaKCu-

MalibHble 3Ha4YeHUA MOorpelHoCTn pacxogomMepa B KG)K}J,OIZ n3 noBe-

POYHbIX TOYEK He NnpeBbIWatoT 3HavYeHus + 0,25 %.

5.7.4.2.2. OnpepeneHune norpelwuHocT Bl npu namepeHmmn obbema

5.8.
5.8.1.

5.8.2.

5.8.3.

Heobxoanmo 3aHeCcTu 3HayYeHue CMeLleHus HyI4, onpeneneHHoe
BblLle.

Mpy nomoLwiM BpEMEHHOM 3afepXKKU 30HOUPYIOLLEro uMmnynbca,
dhopmMMpyemon n3 NnepMoaoB CuUrHana onopHOro KBapLeBoOro reHepaTo-
pa pacxogomepa, ycTaHaBnMBaeTcsl Haubornbllee 3HavyeHue pacxoga
(300 M3/q), 3aTeM OBHYNAKTCS 3HA4YeHUs cyeTynka obbema pacxono-
Mepa u pacxogomep NepeBOANTCS B peXUM mamepeHus. [pomssoaunT-
cs1 HakonneHne obbeéma. MpoaomMKMTENbHOCTb N3MEPEHNSA — HE MEHee
100 cekyHa. lNokasaHusa pacxogoMepa CHUMAKTCS HE MeHee Tpex pas.

OTHocuTenbHast norpewHocTb Bl npu namepeHun obbema Bblunc-
nsieTcs no oopmyne:

V-V,

oj

vj

roe dy — oTHocuTernbHas norpelHocTs Bl npu j-tom namepenuu, %;
Vj — noka3aHusa pacxogomepa npu j-Tom n3mepeHuu, m3;
V,j — 3TanoHHoe 3Ha4eHne obbema npu j-TOM U3MepeHun, M.
PesynbTaTbl NOBEPKM CUMTAKOTCA MOSIOXKUTESbHBIMU, €CIIM MaKCu-

MarnbHble 3Ha4YeHNsa MOrpeLlHOCTM pacxogomepa npu Kaxaom usmepe-
HUM He npeBbIWakoT 3HavyeHus £ 0,25 %.

PesynbTaTtbl NOBepKM 3aHOCATCA B MPOTOKOM, (hopmMa KOTOPOro
npueeaeHa B NMpunoxexun I

OdopmneHue pe3ynbTaToB NOBEPKU

Mpy NONOXWUTENbHBLIX pe3ynbTaTax NoBepku AenaeTcsa 3anucb B nac-
nopTe pacxodomMepa, 3aBepeHHasi MoANUCHI0 NOBEPUTENS C HaHECEHU-
eM MoBepuUTENbHOro Kneima, unu ohopMnaeTca CBuaeTenbLCTBO O Mo-
Bepke, Mocne Yero pacxogoMep OonyckaeTcs K aKchnyaTtauunm ¢ Hop-
MUPOBAHHOW NMOrPEeLLHOCTbIO.

B cnyyae otpuuaTenbHbIX pe3yrnbTaToB MepBUYHOM MOBEPKN pacxono-
Mep BO3BpallaeTcs B NPoOM3BOACTBO Ha AopaboTKy, nocne yero noa-
NEeXUT NOBTOPHOW MOBEpPKeE.

B cnyyae oTpuuaTenbHbIX pe3ynbTaToB NepuoanMyeckor NoBepKN pac-
xogomep GpakyeTcs, a Knemmo racuTcs.
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NMPUNOXEHUE A. Bug coctaBHbIX YacTen pacxogomepa

\ 4

- 250*

\ | B3NETMP (©)

PACXO[IOMEP-CHETUMK YNIbTPA3BYKOBOW

7

125* @9 SR
OISICI8N <10 «,

154*
D00 EWB
\ & B3SET
| OPcEStvVy =228 J
\J 7/
1N L[ ] )| [ ] ( ][ )
= (171 inslinsling
\d L ) J L J J J
Macca He bonee 2,5 kr
a) Bug cnepeau
7 M
— 6

6) BMA CHU3Y

* - cnNpaBOYHbIN pasmep

1 — ducnnel uHOukamopa; 2 — knasuamypa; 3 — Modyrb obpabomku
O0aHHbIX; 4 — Modyrnb BUI; 5 — moHmaxxHbIl modyrb; 6 — cy660k 06-
pabomku OaHHbIX; 7 — 2epM08800kbI; 8 — pasbem RS-232; 9 — knemma

3a3eMJIeHUA.

Puc. A.1. BTopu4HbI1 namepuTtenbHbIN Npeobpa3oBaTenb.
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a) Bug cboky 0) Bug c3agu
* — CnpaBOYHbIN pa3mep
1 — DIN-petka; 2 — KpoHwmeuH; 3 — BI1.

Puc.A.2. Bup Bl kpoHwTenHamu ansa kpenneHusa Ha DIN-peunky 35/7,5.
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paHn nog Kntod 36 MM ANA YCTAHOBKU U
AeMoHTaKa MIA M3 MoHTaXKHOro naTpybka

M3ny4daroLan Nna1oCcKoCTb
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a) C NNacTMaccoBbIM MPOTEKTOPOM

[paHu nog ka4 36 Mm 419 YCTaHOBKU U
[emMoHTaKa MNIA 13 MOHTaXKHOTo naTpybka

M3ny4yatoLas Nna1oCKoCTb

BTY/IKa
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0) ¢ TUTAHOBbLIM NPOTEKTOPOM

[paHn nog kntod 36 mm oA yCTaHOBKU U
AemoHTaxka MIA u3 MoHTaXKHOro naTpybKa

M3ny4yatowasa na1ocKoCTb

HakuaHas raiika

4

11 /
— jl &
/
- 145-250* >

B) C TUTAHOBbLIM NMPOTEKTOPOM U HAKUOHOW rankon

Macca He 6onee 1,0 kr
Puc.A.3. Bpe3Hou (BBUHUYMBaeMbIn) MIA.
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* *
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* - CnpaBOYHbIN pasmep

1 — kopnyc ycmpoucmea; 2 — kabesu 0nsi cmbikosku ¢ [19A; 3 — pa3b-
eMbl 0151 odKoyeHus1 kaberneu cessu ¢ BI.

Puc.A.4. YcTponcTBo cornacyrouiee.
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NMPUNOXEHUE B. CxeMbl aneKkTpnyeckue

B.1. Cxema coeanHeHun pacxogomepa

BTOPUYHbIN
NPEOBPA30BATEIb

noA —& NaA1.1
GND
GND
GND

PEA1.1
RXD GND
TXD PEAL.2
GND
GND PEA2.1
GND
RTS PEA2.2
CTS GND

RS-232 Kanan 1 —<[<—] Uems
1 1
2 2
3 3
4 4

< N3A1.2

Lo Lo

O[N] |W[IN]|F

RS-485

A/Data-
B/Data+
GND

YH.BbIX. O

TSOUT+
TSOUT-

YH.BbIX. 1-4

TSOUT1+
TSOUT1-
TSOUT2+
TSOUT2-
TSOUT3+
TSOUT3-
TSOUT4+
TSOUT4-

Tok.BbIx. 1 (2)

GND
GND
|
[

x

Ethernet
TX+
TX-
RX+ —
RX- —

=24 B

Puc. B.1. Cxema coeanHeHun pacxogomepa ucnonHeHusa YPCB-510V u.

Cxembl nogkntoyeHus MNMIOA ¢ ncnonb3oBaHMEM YCTPOUCTBA corna-
cytoLlero, yCTponcTea KOMMYyTaUMOHHOIO 1 6noka koMmyTaumm npuee-
AEHbl B UHCTPYKLMM MO MOHTaXYy.
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B.2. Cxema OKOHEYHOro Kackaga yHmBepcanbHbIX BbIXOA0B

MuTaHMe okoHe4Horo kackaga (puc.1) yHMBepcarnbHbIX BbIXOOOB
MOXET OCYLLECTBNATLCS Kak OT BHYTPEHHEro MCTOYHUKA NUTaHMS — aK-
TUBHbIA peXuMmM paboTbl, Tak U OT BHELLUHEro MCTOYHUKA — MACCUBHbIN
PEXMM.

+5V

1 KOm

2J1(J1,J3,35,37)

‘ «TSOUT+»
(«TSOUTx+»)

X

l d » «TSOUT-»
J2 (32, 34, 36, 38)  («TSOUTx-»)

Puc. 5.2. Cxema OKOHEYHOro Kackaga YHMBepcasibHbIX BbIXOAO0B.

B ckobkax Ha cxeme ykasaHbl 0603Ha4YeHMs1 Ans yHUBepCarnbHbIX
BbIXOZOB CEPBUCHbLIX MOOYNE.

[Ana yctaHoBneHHoro 3HayeHus AKTuB. Yp. <Bblicokun> Hannumio
UMNynbca Ha BbIXO4Ee B YAaCTOTHOM W UMMYSbCHOM pexumax, a Takke
HanMyuio cobbITUS B NMOMMYECKOM pexXMmMe COOTBETCTBYET Pa3OMKHYTOe
COCTOSIHME 9MEKTPOHHOro Kntoya. Npu oTCyTCTBMM uUMMNynbca U OTCYT-
CTBUM COOBITUSI 3NTIEKTPOHHbBIN K04 3aMKHYT.

[Ana yctaHOBRAEHHOro 3HayeHus AKTuB. Yp. <HU3Kun> coctosHus
3NEKTPOHHOrO Kritoya obpaTHble.

Mpn aKkTMBHOM pexmme paboTbl OKOHEYHOrO Kackaga U pa3OMKHY-
TOM 3NIEKTPOHHOM KIl0Ye HanpsbkeHue Ha Bbixode OyaeTt B npegenax
(2,4 — 5,0) B, npu 3amkHyTOM Krtoye — He 6onee 0,4 B. PaboTta Bbixoga
npy aKkTUBHOM pexume paboTbl OKOHEYHOro Kackaga Aonyckaetcs Ha
Harpysky ¢ conpoTmBneHmem He meHee 1 KOMm.

B naccuBHOM pexume nuTaHue OOSMKHO OCYLLECTBNATbLCHA Hanpsi-
YX€HMEM MOCTOSAHHOro Toka oT 5 4o 15 B oT BHewWwHero nctovHuka. [o-
nyckaeTcs nNuTaHue HanpsxeHuem ao 24 B, npu aToM amnnuTtyga Bbl-
XOOHbIX UMMYyNbCOB ByaeT orpaHu4eHo ypoBHem B 15 B. [Jonyctumoe
3Ha4YeHMe KOMMYTUPYEMOrO TOKa Harpyskm He 6onee 10 MA.

MoaknoyeHne OKOHEYHOro Kackada K BHYTPEHHEMY WCTOYHMKY
+ 5B ocyuwecTBnsieTcss ¢ MOMOLLbI COOTBETCTBYHOLINX MEepeMbIYek,
3aMblKaloLWNX KOHTAKTHbIE Napbl YCTAHOBKU pexnma paboTbl OKOHEYHO-
ro Kackaga yHMBepcanbHOro BbIXoaa.

[AnvHa nnHUKM cBA3K ANns yHUBepcarnbHbIX Bbixogos — 00 300 m.
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NMPUNOXXEHUE B. KommyTauusa moaynen pacxogomepa

(f 1A
BT 248

"/{/:]1 | QE%
r:é

))
c
]

/[ J3 34[ @

( EEmmEsEm: s

Gr gu

A — OKHO 01151 pasmeuweHUs1 KOMMymaUuyuOHHbIX 3/1IEMEHMO8 KOMBUHU-
po8aHHO20 MOQYris 8HEWHUX ces3el;

61, B1 — okHa 0nsi pa3meuw,eHusi KoMMymauyUuOHHbIX 3/1eMeHIMo8 cep-
8UCHO20 MOQYJIs1 BHEWHUX c853€el, ycmaHOo8/eHHo20 6 criom 1;

62, B2 — okHa 0nsi pa3meuw,eHusi KoOMMymauyUuOHHbIX 3/1IeMeHIMo8 cep-
8UCHO20 MOQYJIS1 BHEWHUX C853€ell, yCmaHOB8/IEHHO20 8 criom 2;

["— pe3epeHble OKHa;

L — OkHO Onsi pasmeuw,eHUsi KOMMymauuOHHbIX 3/1EMEHMO8 NMpPUEeMO-
nepedarowie2o MoOyris;

1 — koniodOka npedoxpaHumerns 1 A e uenu =24B;

2 — pasbeM 0ris nodknYeHus kabens numaHus =24B;

3, 4 — KoHmakmHsble naps! J3, J4 coomeemcmeeHHO 011 ycmaHO8KU
pexuma pabomel npubopa:

- J3 — KOHMakmHas napa paspeweHuss Modughukayuu Kaaubposoy-
HbIX napamempos;
- J4 — KOHMakmHas napa paspeweHuss Modughukayuu rnapamempos

YHKUUOHUPOBAHUS;

5 — mexHonoau4eckuli pasvem 07151 MOOKIYEHUS Yacmomomepa npu

u3MepeHuUU Yacmomsl OropHO20 Keapua (Ucrosnb3yemcs rnpu rnosepke

rnpubopa).

wwwwww

OO

Puc.B.1. Bug czagm moayns o6paboTKu AaHHbIX.

53



} RS-232
J2
Ji

TSOUT +
TSOUT

@/ii

.+
8%
© ©
o s 258
- ~ 0<d
ole

Puc.B.2. KoMMyTauMOHHbIe 3NIeMeHTbl KOMOMHMPOBAHHOIO MOAYNS.

Tabnuua B.1. O603Ha4YeHMe KOHTaKTHbIX 31IeMeHTOB U CUrHanoB KOMOUHU-
poBaHHOro moayns.

HaunmeHoBaHue OBosHaveHue O603Ha4veHne CurHana,
BbIXo4a KOHTaKTHOTO Ha3Ha4yeHne KOHTaKTHOro arfieMeHTa
aNeMeHTa
1 RXD
2 RTS
RS-232 3 TXD
4 CTS
7 GND
- TSOUT+
YHuBepcanbHbIn - TSOUT-
Bbixog 0 J1 KoHTakTHble napbl YCTAHOBKN pexnma paboTbl
J2 yHMBepcarnbHoro Bbixoga 0
J3 KoHTakTHble napbl YCTAHOBKM pexunma padoThl
] J4 npubopa
- GND
RS-485 - A / Data-
- B / Data+

K pasbemy RS-232 koMOGUHMpOBaHHOrO Mogyns nogkr4vaeTcs
wnend (nnockum kabenb) OT BHELWHErO pa3bema, PacnonoXeHHOro Ha
Kopnyce MOHTaXXHOro Moayns.

1.2.3.4.5
6. 7. 80 90

a) BUA CHapyXu Ha BHELUHWN
pasbeM DB9 nHtepdenca

RS-232

Lnend
L 7 (I | (BvA csepxy
:"D o :E: V pasbema co
:l oooo 1 I wrendom)
2 8

0) kabenbHbIN pasbem, NOLKITHYaAEMbIN
K pasbemy RS-232 koMbUHMPOBAHHOIO
mMoayns

Puc.B.3. KommyTauma nHrtepcgenca RS-232.
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Puc.B.4. MapkupoBKka KOMMYTaLUOHHbIX 3J/IeMEHTOB MoOAynsA yHUBepcanb-
HbIX BbIXOA0B.

Ta6bnuua B.2. Hymepaums yHuBepcanbHbIX U TOKOBbIX BbIXOA0B B 3aBUCMMOCTH
OT MecTa YCTaHOBKM MOAYnA.

KOHTaKT.ﬂapryCTaHOBKM
MecTo YCTaHOBKM
MapkmpoBka HaumeHoBaHue 1 Homep pexuma paboTbl
Homep | obo3Hau. CcuUrHanos BbIXOZla MOAYTIS 0603Hau. MapK1pOBKa
crnoTa OKHa OKHa KOHTaKT. nap
TSOUT1 +/- YHuBepcanbHbIn 1 J1, J2
TSOUT2 +/- YHnBepcanbHbIn 2 J3, J4
1 b1 TSOUT3 +/- | YhuBepcanbHbii 3 B1 J5, J6
TSOUT4 +/- YHuBepcanbHbIn 4 J7,J8
1 bl : ; g“g TokoBbIN 1 - -
2 B2 oD TokoBbIl 2 i i
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TOK.BbIX. ETHERNET

Puc.B.5. MapknpoBka KOMMYTaLMOHHbIX 35IEMEHTOB MoAyJfie TOKOBOro Bbl-
xopna u uHtepdenca Ethernet.

(BMA CO CTOPOHDI (Bna cnesa
NOOKMIOYEHNS K pasbema c
OTBETHOMY pasbemy) kabenb kabernem)

1 8

a) kabenbHbI pasbeM RJ45 ond NOAKMOYEHUST K CETU nepedayvn OaHHbIX Unun

MK
KoHTakTbl
Lenb Pasbem moayns Pasbem RJ45
Ethernet NoaKIIto4YeHne K cetun noakntoyeHue k MK
TX+ 1 1 3
TX- 2 2 6
RX+ 3 3 1
RX- 4 6 2

6) Tabnuua kKoMMyTaumMmM cUrHanoB B kabene CBA3WM NPy MNOAKITOYEHUM K CETU ne-
pegayvn gaHHbIX U nogkntodeHnn K MK

Puc.B.6. KommyTtaumsa nHtepcenca Ethernet.
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NMPUNOXEHMUE T. MNMpunoxeHusa K MeToauKe NOBEPKU

CxeMbl NOBepKMu pacxogomMepa

7 1

| vHaMKaTop |

- RS BbIX0oa MNoA VM. BbIXOA ~ TOK. BbIXOA4

- =oE I I /

il

4 ~

1 — emopuyHbIl npeobpaszosamersb nogepsseMo20 pacxooomepa,; 2 —
mpy60rnpoeod NoeepoyYHOU ycmaHO8KU, 3 — UsMepumesibHbIl y4acmok;
4 — npeobpa3zosamernu snekmpoakycmudeckue; 5 — yacmomomep; 6 —
murnnuamrnepmemp; 7 — rnepcoHarbHbIU KOMbomep.

Puc.l'.1. CTpyKkTypHasi cxemMa noBepKu pacxogomepa MeToOAOM HernocpeacT-
BEHHOrO C/INYEeHNSA Ha NOBEPOYHOWN YyCTaHOBKeE.

2 1
/_
| vHOuKaTop | /
I RS «B3NET MP»
—— - BLIXOA M3A yacT.BbIXog  TOK. BbIXOA
— —T] T
—= E—
3 4 5 6

1 — 8mopuyHbIl rpeobpasosamersib No8epssemMo20 pacxooomepa; 2 —
repcoHarbHbIl KOMMbomep; 3 — KOMIMIeKC noeepoyHbil «B3JTIET
KMy, 4 — akycmuyeckuli cmeHd ¢ ycmaHoeneHHbiMU [3A; 5 — yac-
momomep; 6 — munnuamrnepmemp.

Puc.l.2. CTpyKkTypHasi cxema noBepku pacxogomepa UMUTaLUUOHHLIM MeTO-
OOM.
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MpoTokon noBepku pacxogomepa

(pekomeHayemas ¢popma)

MpoTokon NoBepku pacxogomMepa

3aBogckon HoMep "og Bbinycka

Bua nosepku

- Flynkr OTtmeTka 0
HaunmeHoBaHue onepaumn OOKyMeHTa MpumeyaHve
COOTBETCTBUUA
no noBepke
1. BHewHmn ocmoTp 5.7.1
2. OnpoboBaHne pacxogomepa 5.7.2
3. OnpeneneHne MeTPONOrMYECKNX Xxapak-
TEPUCTUK pacxogomepa 5.7.3 (5.7.4)
Pacxogomep K 9KcnnyaTtauuu
(ropeH, He roaeH)
[aTa noBepkun « » 20 r.
MoBepuTtenb / /
(nognuceb) (®.1.0.)
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NMPUNOXEHUE [. NCTOYHNKMN BTOPUYHOIO NUTAHUA

1
i O/€§ ) i
2 4 +v -v \
Y 0
\O T
+V OK
O 35 * )
90 * +V ADJ l
0
3
] \; N L
o2e |
Y - - L
4 A
a0 D2 | 100* .
a) BuA cnepeam 6) Bua cboky

* - CNpaBO4HbIN pasmep

Puc. O.1.

1 — 8UHMbI KOHMaKMHOU KO/100KU 8bIXOOHO20 HarpsikeHusi =24 B; 2 —
€8emoOUOOHbIU UHOUKaAmMoOP BK/MHOYEHUS UCMOYHUKa 8MOpPUYHO20 ru-
maHusi; 3 — 8UHM 3a3eMrieHusi; 4 — 8UHMbI KOHMAaKMHOU KO/T00KU ro0-
KrtoveHus HanpsixeHus numarusi ~220 B 50 'y (L — nuHus, N — Hel-
mparnb); 5 — cepbea 0511 0c8060X0eHUS 3awerniku;, 6 — 3awernika 0ns
kpenneHusi Ha DIN-pelke.

UcTtouyHukn BTOpHUYHOro nutaHusa cepum ADN-1524 (=24 B 15 BT) m
ADN-3024 (=24 B 30 BT).
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@® B3JIET UBI

UCTOYHWK BTOPUYHOIO MUTAHUS ey
nBIM-24.24

BxopHoe HanpsixeHue/Tok ~154...264B/0,15A

94 * YacToTa BXOAHOrO HanpsikeHUs 50/60 I'y
*

MakcumanbHas BbIXogHasA MOWHOCTb 24 Bt 35

% BbixogHoe HanpsxeHue/Tok =24B/1A
83 CTeneHb 3aWmThbI IP40
BXOaO BbIXOO

~154...264B/0,15A =24B/1A
BE3 3A3EMINEHMS
{i§ HE BKIIOYATb!
ol[e][0) o][e]
LIL[N]| (e ] [*]-

il " |
*Hes,s* 75 54*

h 99*

A
Y

a) Bug cnepeau 0) Bug cH6OKy C KpOHLUTENHAMM

3 4 5

| A

! -
o | B
\
e ®
2

B) BUA CHU3Y

* - cnNpaBOYHbIN pasmep
1 — kpoHWmMmeUH Ons KpenneHus Ha DIN-pelky 35/7,5; 2 — koHmakmHas
Korodka rnodkYeHUs HanpsixeHus numaHus ~220 B 50 'y (L — nu-
Hus, N — Hetimparnb); 3 — eUHM 3a3emreHus; 4 — uHOukamop pabomsi
UCMOYHUKa 8MOpPUYHO20 NumMaHusi; 5 — KoHmakmHasi KorioOKka 8bIX00-
HO20 HanpsixeHus =24 B.

Puc.l.2. WctouHuk BTOpu4yHoro nutaHma «B3JIET WUBM» WBIM-24.24
(=24 B 24 BT) Ana nuTaHusi B3pbIBO3aLMLLUEHHOrO0 WCMOSTHEHUS
pacxonomepa.
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NMPUNOXEHMUE E. NepeyeHb cpea, 3anpeLweHHbIX Ans npumMmeHe-
Hua MI3A B-502, 3A B-504

1. AueTtoH (Acetone)

2. A3oTHasa kucnoTta KoHueHTpauven 6Gonee 20% HopmanbHOM TemnepaTtypbl W
KoHueHTpaunen 6onee 10% temnepatypon 6onee 80°C (Nitric Acid)

3. Amunauetat (Amilacetate)

4. Apomatnyeckue yrnesogopogbl (Aromatic hydrocarbons)

5. BeHson (Benzene)

6. bytun auertat (Butyl acetate)

7. OuxnopgudtopmetaH (Dichlorodifluormethane)

8. [HuxnopataH (Dichlorethane)

9. [Owuatnn ketoH (Dethyl ketone)

10. AnmeTtundopmamma (Dimethylformamide)

11. dnokcaHn (Dioxane)

12. Kpeson (Cresol)

13. Kcunon (Xylene)

14. KeToHbl (Ketones)

15. MetaHon (Methanol)

16. MeTtun atun ketoH (Methyl Ethyl Ketone)

17. MopdonuH (Morpholine)

18. HadptanuH (Naphtalene)

19. OktaH Temnepartypon 6onee 20°C (Octane)

20. PasgenutenbHas xugkocTtb (DIN 53521)

21. CepHas kucnoTa KoHueHTpaumen 6onee 60% (Sulphuric Acid)
22. TetpaxnopatuneH (Tetraclorethylene)

23. TetpaxnopmeTtaH (YeTbipexxnopuctein yriepon) (Carbon tetrachloride)
24. TeTpaxnoataH (Npu Temnepatype Bbile HopmansHon) (Tetrachloroethane)
25. TeTparnapodypaH (Tetrahydrofuran)

26. Tonyon (Toluene)

27. Tpuxnop6enson (Trichlorobenzene)

28. TpuxnopaTtaH (npu TeMmnepaTtype Bbile HopManbHown) (Trichloroethane)
29. TpuxnopdtopmeTaH (Trichlorofluoroethane)

30. TpuxnoptpudTopmeTaH (Trichlorotrifluoromethane)

31. TpuxnoptpudTopataH (Trichlorotrifluoroethane)

32. YkcycHbin aHrngpug (Acetic Anhidride)

33. Xnop6eHson (Chlorbenzene)

34. XnopandptpoataH (Chlordifluoroethane)

35. XnopandtopmeTtaH (Chlordifluoromethane)

36. Xnopodopm (Chloroform)

37. Xnopdrtopyrnepog (Chlorofluorcarbons)

38. UuknorekcaHon (Cyclohexanol)

39. UmknorekcaHoH (Cyclohexanone)

40. LaBeneBas knucnota koHueHTpaumen 6onee 20% (Oxalic acid)
41. 3tvn auetar (Ethyl acetate)

rel mr.510vVd docl.15
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