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HacToawmnn JoKyMeHT pacnpocTpaHsaeTCs Ha pacxoLoMep-CHEeTUYUK
anekTpomarHuTtHbii «B3MET MMO» (nanee — pacxogomep) u npeaHa-
3HayeH Ansa 03HaKOMSIEHUSI C YCTPOMCTBOM WM MOPSALAKOM dKChyaTaumm
pacxogomMmepoBs ucnonHenun Mrig-113, -213.

B cBsA3n ¢ nocTosiHHOM paboTon No yCOBEpPLLUEHCTBOBaHMIO Npubopa
B pacxogomMepe BO3MOXHbl OTIIMYMA OT HACTOSLLEro pykoBoACTBa, He
BNUSIOLLME HA METPOSIOrMYECKNEe XapakTEPUCTUKN U DYHKLNOHASNbHbIE
BO3MOXHOCTU npubopa.

MEPEYEHb MPUHATLIX COKPALLEHNN

B - BNIOK M3MepeHus;

BK - Briok KOMMyTaLUuu;

DN - AnaMeTp YCNOBHOro Npoxoaa pacxogomepa;
Drp - OnameTp YCrNoBHOro npoxoaa Tpy6onpoeoaa;
MK - NepCcoHarnbHbI KOMMNbIOTEP;

rriP - NepBUYHbIN NpeobpasoBaTenb pacxoaa;
nya - NpaBuna yCTPOMCTBa aNeKTPOYCTaHOBOK,;
clile: - ANEKTPOABUXKYLLAS CUNa;

OMP - anekTpomMarHuUTHbIA pacxoaomep.

* % %

Pacxodomep-cyemyuk anekmpomazHumsbit «B3JIET Tl1[» 3apeau-
cmpuposaH 8 [ocydapcmeeHHOM peecmpe cpedcme uamepeHul P®
rnod Ne 60200-15.

Pacxodomep-cuemyuk anekmpomagHumHbit « B3JIET T1I14» coomeem-
cmeyem mpebogaHusm TexHu4Yeckoeo peernameHma TaMOXeHHO20
coto3a TP TC 020/2011 «3GnekmpomacHuUmHasi coeMecmumMocmb mex-
HU4YeCKUX cpedcme».

Pacxodomep-cuemyuk anekmpomagHumHbit « B3JIET T1I14» coomeem-
cmeyem mpebosaHusm TexHu4Yeckoeo peenameHma TaMOXeHHO20
coto3a TP TC 004/2011 «O 6e3ornacHOCMuU HU3KO80/1bmMHO20 060py00-
8aHUsI».

Pacxodomep-cuemyuk anekmpomagHumHbit « B3JIET T1I14» coomeem-
cmeyem mpebogaHusm TexHu4Yeckoeo peenameHma TaMOXeHHO20
coto3a TP TC 032/2011 «O 6e3onacHocmu obopydosaHusi, pabomaro-
weao nod usbbimoYHbIM 0asrieHUeEM».

YpocTtosepsiowme JOKYMEHTbI pa3MeLleHbl Ha cante www.vzljot.ru
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FrAPAHTUUN N3TOTOBUTEINA

[. A3roToBuTENb rapaHTMpyeT COOTBETCTBME PacXOAOMEpPOB-CHETYMKOB 3MEKTPO-
MarumTHbIX «B3JIET MIMO» TexHn4ecknum ycrnoBusiMm B npeaeniax rapaHTUMHOIo
CpOKa, YKa3aHHOro B nacrnopTe Ha usgenve, npu cobniogeHun crnegyromnx
YCNOBWUM:

1. XpaHeHue, TpaHCnopTUpOBaHME, MOHTaX W 3JKChfyaTauusa wmsgenus
OCYLLECTBNAOTCA B COOTBETCTBUMN C TPEOOBaHNSAMW SKCMyaTaLuNOHHOWN
AOKYMEHTauUnun.

2. MoHTax n nyckoHanagoudHble paboTbl NpoBefeHbl creumanm3vpoBaH-
HOW OpraHusaunen, COTPyaHUKM KOTOPOW NpoLufn obyyvyeHne Ha npea-
NPUSATUM-U3TOTOBUTESNE, U UMEIOT CEPTUdDUKAT Ha BbINONTHEHNE JAHHOTO
BMaa pabor.

II. B cnyyae Bbixoga 060pyaoBaHUsA U3 CTPOSi, rapaHTUIAHbLIA PEMOHT NPOU3BOAMUT-
CSl B FOSIOBHOM WIIM permoHasbHbIX CEPBUCHbIX LiEeHTpaX, aBTOPU3NPOBaAHHbIX
no paborte ¢ obopygoBaHMeEM TOProBown Mapku BaneT, npu cobniogeHun ycro-
BMI akcnnyaTtaumm u TpeboBaHui, yKasaHHbIX B 3KCMnyaTaumMoOHHOW LOKYMEH-
Taumw.

[1l. U3roToBUTENDb HE HECET rapaHTUNHbLIX 0653aTeNbCTB B CNeAyLLMX CryYasX:
a) OTCyTCTBYET MacnopT Ha usaenve;
6) nsgenve UMeeT MexaHM4Yeckme NOBPEXOEHMS;

B) M34envMe XpaHWunocb, TPAHCMOPTUPOBASIOCb, MOHTMPOBANOCh WM 3KC-
nnyaTMpoBanocb C HapyweHueM TpeboBaHWI SKcnnyaTaumoHHOW AO0-
KyMEHTaLMN Ha n3genve;

r) 6bino gonylieHo 3amep3aHne (nepexon B TBeEpAoe ha3oBOE COCTOSAHME)
KOHTPONMPYEMOWN XXMAKOCTM B NMPOTOYHON YacTu U3genus;

[1) OTCYTCTBYET UnX NoBpexaeHa nromba ¢ NoBepUTENbHbLIM KIENMOM;

€) u3genue unu ero cocTaBHas YacTb NoaBepranock pasbopke unu gopa-
boTke;

X) rapaHTUsl He pacrnpOCTPaHSIETCS Ha pacxodHble MaTepuanbl U aeTtanu,
MMeoLLME OrPaHNYEHHbIA CPOK CryXKObl.

WHpopmaumna no cepsucHomy o6CnyKMBaHUIO MNpeacTaBrieHa Ha
cante www.vzljot.ru B pasgene CepBuc.
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1. OMNCAHUE U PABOTA

1.1. HasHauyeHue

Pacxogomep-cyeTtunk anektpomarHutHein «B3JET TMMNAO» npegHa-
3HayeH ans M3MepeHus cpegHero o6bemMHoOro pacxoga n obbema anekx-
TPOMNPOBOAALWNX XUOKOCTEN B LUMPOKOM [AManasoHe TemnepaTtyp W
NpOBOAMMOCTEN, B TOM YnCre, MUMHEPaNU3oBaHHON 0O0POTHOM BOAbI.

OcHoBHas cepa npumeHeHus pacxogomepa «B3NET MMNA» — cu-
CTeMbl NOAAEPKAHUA NITACTOBOro AABMNEHMSA Ha HedhTENpoMbICIax.

Mo 3aka3y pacxogomep MOXET ObiTb BbINOMHEH ANS U3MepeHus
napameTpoB PEBEPCMBHOIO MOTOKa C Bblgayell curHana HanpaBneHus
noToka.

Mpn HeobxoauMoCTU LeHTpanu3oBaHHoro cbopa, obpaboTku, xpa-
HEeHMs N JanbHeuwen nepegadn U3MepuTeribHoM MHAOPMaUNKN C He-
ckonbkux pacxogomepos «B3JIET TMNAO» oHWM MoOryT nogkrntoyaTbCa K
KOMMNIEeKCy u3MepuTernbHo-BbluMcnuTensHomy «B3JIET» wucnonHeHus
MBK-101.

OnuncaHune B3pblBO3aLLMLLEHHOIO UCMNOSTHEHUS pacxogomMepa npu-
BEOEHO B [OOKyMeHTe «Pacxogomep-CYeTumMK 3neKTPOMarHUTHbIN

«B3JET MMa». Ucnonnenwne MMNA-Ex. PykoBoacTBo No aKkcniyataumm»
WKCA.407212.001-60 P32.
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1.2. TexHU4YeCKne XxapakTepuCcTUKHU

1.2.1. 3HayeHuns HambonbLlLuero N3mMepsieMoro cpegHero o6 beEMHOro pacxona
Quane ONSA pasnuyHbIX TUnopasmeposB pacxogomepa DN/D+wp npu-
BeaeHbl B Tabn.1 (DN — guameTp yCnoBHOro npoxoga pacxogome-
pa, Dmp — OvameTp YCroBHOro npoxoga Tpybonposoda, B KOTOPbIM
yCTaHaBnMBaeTCs pacxogomep).

Tabnuua 1

O06o03HayeHne na-

3HaveHune napameTpa

pameTpa
32/50 100/100]150/150
DN / Drp 3o/20a | 32/100| 501100 (80/100 | ;007150 | 1201200 | 175/200| 2001250 | 220/250
3 -
Quave, MM TIPUCKO- | o 5 | 593 | 495 | 1267 | 198 | 4455 | 6067 | 7917 | 9588
pOCTW noToka 7 M/c
3 -
Quavs, MM DU CKO- | 5/ g | 3/ 8 | 849 | 2173 | 3396 | 7641 | 1040 | 1358 | 1644
pocTu notoka 12 m/c

1.2.2. YyBCTBUTENBHOCTL pacxogomepa no ckopocTtu notoka — 0,02 m/c.
1.2.3. MNapameTpbl KOHTPONUPYEMOW XULOKOCTHU:
- yaenbHas NPoBOANUMOCTb — He MeHee 5%10™* Cm/m;
- Temnepatypa — ot 0 go 60 °C;
- faBrneHue B Tpybonposoae — o 25 Mlla.

Honyckaetca Hanuume rasoBbix BkNoYeHun Ao 10 % ot obbema
KOHTPONMMPYEMOWN XNOKOCTU, YTO HE BIMSIET Ha XapakTEePUCTUKN PaACXO-

oomepa.

1.2.4. Bbixoabl BHELLHUX CBA3EWN:
- YHMBepcanbHble BbIXO4bl — 2;
- nHTepdenc RS-485;
- TOKOBbIV BbIXxoA — 1 (MO 3akaay).
1.2.5. OnekTponutaHue pacxogomepa:

- HanpsXeHne NUTaHus — cTabunmManpoBaHHOE HanpsHXeHne NOCTOSAHHOIOo
TOKa 3HaveHueM n3 gnanasoHa ot 18 go 25 B ¢ ypoBHeM nynbcauun He
6onee 1,0 %;

- noTpebnsiemasn MOLWHOCTb — He Gonee 2,9 BT.

Mutanue pacxogomepos oT cetn 220 B 50 Ny obecneumsaeTtca ¢

NMOMOLLbKO UCTOYHMKA BTOPUYHOro nutanusa (MBI1), noctaBnsemoro no
3akaay ([NpunoxeHue IN).
Bo3MOXHO NoaknoyeHne HeCKONbKUX pacxo4oMepoB K OOQHOMY UC-

TOYHUKY BTOPUYHOIO NMUTAHNA COOTBETCTBYIOLEN MOLLUHOCTU C UCMOfb-
30BaHMeM MoCTaBnsieMoro no 3akady Ornoka kommyTtaumm BK-102
24B/RS-485.
1.2.6. BKkcnnyaTauMoHHbIE NapaMeTpbl:
- cpeaHss HapaboTka Ha oTkas — 75 000 v;

- CpeaHnin CpoK Cnyxbbl — 8 nerT;

- Nepnogn4HoCTb OGCJ'Iy)KI/IBaHI/IFI — He pexe 1 pa3a B rog.

]
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1.2.7. Pacxopomep cootBetcTByeT TpeboBaHmam TOCT P 52931 no yctou-
YMBOCTMU:

- K KnMMaTHU4eckuM Bo3gencTenam — rpynne [2 (guanasoH temnepaTypbl
okpyxatwero Bosgyxa oT MuHyc 40 °C pgo 50 °C, oTHocuTenbHas
BNaxxHoCTb He 6onee 100 % npu Temnepatype go 40 °C, ¢ koHAEeHCa-
uuen snaru);

- K MexaHn4eckum Bosgenctemnam — rpynne N2;

- K aTMOoccepHOoMy aasrieHuto — rpynne P1.

CteneHb 3awmTbl pacxogomepa cooTBeTcTByeT kogy IP65 no
FOCT 14254.

Bnok kommytaumm (BK) cootBetctByetr TpeboBaHmam [OCT P
52931 no yCToM4YMBOCTMU:

- K KnMMaTuyeckum Bosgencteuam — rpynne 3 (guanasoH Temnepatypsbl
okpyxatowero Bosgyxa ot MuHyc 40 go 50 °C, oTHocuTenbHasi Bnax-
HOoCTb He Bonee 95 % npwu Temnepatype go 35 °C, 6e3 koHAeHcaumn
Bnarun);

- K MEXaHW4YEeCKMM BO3L4ENCTBMAM — rpynne N2;

- K aTMochepHOMyY aaBrieHuto — rpynne P1.

CrteneHb 3awmTtbl BK cootBeTcTBYeT KOOy IP65 no FOCT 14254.
1.2.8. 3awuTa nporpaMmHoro obecnevyeHnsa pacxogomMmepa OT npeaHamepeH-
HbIX X HenpegHaMepPEHHbIX N3MEHEHNIN COOTBETCTBYET YPOBHIO «BbICO-
kun» B cootBeTcTBUM ¢ P 50.2.077-2014.
1.2.9. Bug n maccorabapuTHble XxapakTepucTukm pacxogomepa un bK npuse-
AeHbl B [NMpunoxeHun A.

1.3. MeTponornyeckme xapaktepucTuku

1.3.1. MNpegensl gonyckaeMon OTHOCUTESNBHOW MOrPeLHOCTM pacxogomMepa
npyu U3MEPEHUN, NHOVKALMMW, PETMCTPALNN, XPaHEHUN N nNepedade pe-
3ynbTaToB U3MepeHusa cpegHero ob6beMHoOro pacxoga, obbema pas-
NNYHBIX XUAKOCTEN HE NMPEBbLILIAOT 3HAYEHUN, YKa3aHHbIX B Tabn. 2.

Tabnwuua 2

MNpeaensl gonyckaemon OTHOCUTENBHOW NOrpeLLIHOCTH
B AManasoHe TeMrnepaTyp oKpyxawLero sosgyxa, %

Anana3soH pacxonos 0G0 50 °C oT MuHyC 40 °C 70 0 °C
A BKINMHOYUTEIbHO
(0,04'1,0)QHav|6 il,o i2,0
(01025'0104)QH6M6 i1,5 i2,5
(0,01-0,025)-Quas +2,0 +3,0

1.3.2. lNpegensl gonyckaemMon OTHOCUTENbHOW MOrpeLHoCcTn perncrpauum
BpeMeHn HapaboTkm — £ 0,1%.
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1.4. CocTtaB

1.4.1. KomnnekT noctaBku pacxogomepa npuseneH B Tabn.3.

Ta6bnuua 3
HavnmeHoBaHue Kon. Mpym.
Pacxogomep 1 MNpumevaHne
KoMNSiekT MOHTaXHbIX YacTen 1
MacnopT 1

KoMnnekT akcnnyaTaumMoHHOM JOKYMEHTaLUMM B COCTaBe:
- PYKOBOZCTBO MO 3Kchnyatauum
- MIHCTPYKLMS! MO MOHTaXy

Ha cante
www.vzljot.ru

NMPUMEYAHWE. VcnonHeHne n Tunopasmep pacxogomepa — B CO-
OTBETCTBUN C 3aKa30M.

1.4.2. Tlo 3aKka3y MOXeT NoCTaBnNATLCS:
- UICTOYHUK BTOPUYHOro nutaHus ot cetn 220 B 50 My (Mpunoxenue IN);

- 6nok kommyTaumm BK-102 24B/RS-485 gns obecneyeHns nuTaHUs He-
CKOJIbKMX PacxodoMeEpPOB OT OAHOM0 UCTOYHMKA BTOPUYHOIO MUTAHUSA
(puc.A.7 MpunoxeHus A).

1.4.3. [lna co3gaHus cuctembl cbopa U BbIHOCHOWM WMHAMKALMW AaHHbIX BO3-
MO>XHa nocTtaBka no 3akaay KoMnnekca N3MepUTENbHO-
BblumncnutenbHoro «B3JTIET» ncnonHexHns MBK-101.

1.4.4. OkcnnyaTtaunoHHas AOKYMEHTauMsa 1 KapTbl 3aka3oB Ha AaHHOe mnsge-
nve n Jpyryo npoaykumio, Bbinyckaemyto dpupmon «B3JIET», pasme-
LLileHbl Ha canTe nNo agpecy www.vzljot.ru.

Tam Xe pasmeLlleH nakeT nporpamMmm «YHuMBepcasrbHbI NPOCMOTP-
LWMK», BKIHOYaKOLWMA B CBOM COCTaB MHCTPYMEHTASIbHYKO NporpaMmmy
«Monutop B3JET MMNA» ana pabotbl ¢ npubopom no nocnegoBaTesb-
HOMY MHTepdency.

9
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1.5. YcTpoucTBo u pabora

1.5.1. MpnHUKMN paboTbl

MpuHUMN paboTbl pacxogomMepa OCHOBAH Ha U3MEPEHUN 3NEKTPO-
aswmxywen cunol (O0C) nHAYKLUMK, BO3HUKaKOLWEN B 0ObeMe 3neKTpo-
NPOBOASALLEN XMOKOCTU, OBUXKYLLENCS B MarHUTHOM rnone, co3faBae-
MOM 3J1IEKTPOMAarHUTHOM CUCTEMON BO BHYTPEHHEN MOSIOCTU NPOTOYHOMN
YacTu nepBMYHOro npeobpasoBaTens pacxoga (puc.1).

PACXOOOMEP
NEPBUYHBIN umasue
NMPEOBPA3OBATEIJb 06MOMOK
PACXOJOA anexmpomazHuma
—
BNOK
UW3MEPEHUA
[ -
a/4cC
UHOYKUYuU
-
I

Puc.1. CTpykTypHas cxema pacxogomepa.

ONeKTPOMarHUTHbIN NepBUYHLIN NpeobpasoBaTenb pacxoga (MIP)
npeacTaBnsaeT cobor NonbIN MarHUTONPOHULAEMbIN LIUAMHAP, CHAaPYXK
KOTOPOro pasmMeLleHbl OOMOTKM anekTpoMarHuta. BHYTpeHHAa noBepx-
HOCTb UMNUHAPA UMEET 3MEeKTPOU30NSALMOHHOE NOKpbiTUe. [Insa cbema
N3MEPUTENBHOIO CUrHana B CTEHKaxX LunvHApa gvameTpanbHO pacno-
NOXeHbl ABa 3NEKTPOAa, KOHTAKTUPYHOLWME C KOHTPOMMPYEMOM XUOKO-
CTblO.

OO0C wHaykumn E nponopuuoHanbHa CpedHen CKOpOCTM MOTOKa
XNOKOCTU V, pacCTOAHUI0 Mexay anektpogamu d (BHYTPEHHeMy Oua-
MeTpy nepBu4HOro npeobpasoBatensi) U MarHUTHOW MHAYKLUUKN B:

E=k-B-d-v,

roe k — koadpbpmumeHT NponopLmMOHansHOCTH.

[ns gaHHoro Tunopasmepa pacxogomepa B n d — BenuyuHbl no-
cTosiHHble. 3HayeHne JC He 3aBUCUT OT TemnepaTypbl, BA3KOCTU U
NPOBOAMMOCTU XXMAKOCTM NPU YCNOBUKU, YTO NPOBOAMMOCTb NPEBbILLAET
3Ha4eHue, yKkazaHHOEe B TEXHNYECKMX XapaKTepPUCTUKaX.

C yyeTtom cbopmynsl ana 90C uHaykunmn pacxon Q onpegenseTcs
cneaywowmnm obpasom:

n-d? n-d

= V= 'E.
Q 4 4.k-B
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1.5.2. YcTponcreo pacxogomepa

Pacxogomep cOCTOUT M3 3NEKTPOMarHUTHOrO MepBUYHOrO Npeob-
pasoBaTens pacxoga u BTOpuYHOro npeobpasosartens (Mukponpouec-
COpHOro 6510Kka anekTPoHMKK) — 6roka nsamepenus (bN).

B kopnyce 6noka namepeHus yctaHoBfieHa nnata moaynsi obpa-
6oTtkn. [Mnata moayns uWHOMKaAUMKM B pacxO4oMepe  WUCMOSTHEHUS
MMNA-213 ycraHoBneHa Ha nepegHIo naHenb U CoeaNHAETCa ¢ Moay-
nem obpabotkn wnendgom. WcnonHenne [MMA-113 wmHankatopa He
nmeer.

Mogaynb o6paboTkun 6roka nsmepeHnsa obecneymBaeT:
nuTaHne obMOTOK 3MeKTPOMarHuTa;
npuemM n obpaboTky nsmeputensHoro curHana (34C uHaykumm), onpe-
AenexHve cpegHero o6bLEMHOro pacxoaa;
npeobpasoBaHne M3MepeHHOro cpeaHero o6beMHoro pacxoga B Mo-
cnefoBaTenbHOCTb BbIXOAHbBIX MMMYbCHbLIX CUTHASOB;
onpeerneHne HanpasfieHus NOTOKa W BblAayy curHana HanpasneHus
NOTOKa B BUAE YPOBHS TOrMMYECKOro CUrHana;

HakKonneHne obxrema u BpeEMEHN Hapa6OTKVI HapacTarwmm NTOrom,;

- AnarHocTunky paboTbl npmbopa;

XpaHeHMe YCTaHOBOYHbIX W HAKOMMEHHbIX AaHHbIX;
obmeH no nocnegosaTenbHOMy MHTEpdency RS-485.

B 6noke nsmepeHus ansa ¢oopmMmpoBaHMs TOKOBOIO BbIXOQHOIO CUr-
Hana Ha moaynb 06paboTkM ycTaHaBNMBaEeTCA NO 3akasdy MoAyIlb TOKO-
BOro BbIXOAa, KOTOPbIN Takke obecrneymBaeT BO3MOXHOCTb BKIHOYEHUSA
aKTUBHOIO pexnma paboTbl YHMBEpPCarnbHbIX BbIXOA4OB. B criyyae oTcyT-
CTBMSI MOAYISi TOKOBOIO BbIXOAA aKTUBHbLIN PEXUM YHMBEPCASbHbIX Bbl-
Xo4oB obecneunBaeTca YCTAHOBKOW MO 3akady MoAyns akTUBHOIO pe-
XnMa yHUBepcarnbHbIX BbIXOO0B.

®PyHKUMOHarbHbIE BO3MOXHOCTW MOCTaBMSIEMOro pacxogomepa
onpenensitoTcs ero UCnosiHeHneM 1 TpeboBaHNAMKU NpU 3akase.
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0) ncnonHexne MMAO-213 ¢ Moaynem akTUBHOIO pexunma yHuBepcasnbHbIX
BbIXOA0B
[P — nepsuyHkIl npeobpasosamersib pacxoda

Puc.2. dyHKunmoHanbHaa cxema pacxogomepa.

1.5.3. YpoBHM gocTyna

B pacxogomepe npedycMOTpeHbl TPU YPOBHSI AOCTyNa K yCTaHoO-
BOYHbIM U KannbpoBOYHbLIM NapaMeTpam.

YpOBHM AoCTyna OTNM4YalTCA COCTaBOM WMHAMLMPYEMOW Ha Ouc-
nnee nHgopmauuu (Npu ero Hannymm), BO3MOXHOCTAMM MO U3MEHEHUIO
YCTaHOBOYHbIX, KanMbpOBOYHbIX NapaMeTpoB pacxogomepa um 0b603Ha-
yatoTes kak pexumsl PABOTA, CEPBUC n HACTPOMKA.

HasHayeHue pexxumoB:
- HACTPOWKA — pexum HacTPONKIN 1 MOBEPKY;
- CEPBUC — pexum noaroToBKM K 3KCnsyaTauuu;
- PABOTA — akcnnyaTtaumoHHbIN PeXUM (pexuM rnonb3oBartens).

Pexumbl paboTbl 3agatotcss koMbuHaumen Hanuumsa / oTCyTCTBUS
3aMblKaHNS NepemMblYkaMm uByx KOHTaKTHbIX Nap, pacrnofioXXeHHbIX Ha
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nnate moayns obpabotku (J1 n J2, puc.A.2). CooTBeTcTBUE KOMOMHA-
unn pexxumam paboTbl NpuBeaeHo B Tabn.4, rae «+» — HanuMyune 3ambl-
KaHWS KOHTAKTHOW napbl, @ «-» — OTCYTCTBME 3aMblKaHUS.

Mogudumkaumsa ocyecTBnseTcss NporpamMmMHO Nno uHTepdency RS-

485.
Tabnuua 4
HanmeHoBaHwme KoHTakTHasa napa
HasHaueHune pexuma

pexuma J1 J2

HACTPOWKA + - HacTtpoika n nosepka
CEPBUC - + [MogroToBKa K aKkcnnyaTauum
PABOTA - - kcnnyarauns

B pexume HACTPOWKA goCTyMnHbI BCe YCTaHOBOYHbIE NapameTpbl
npubopa. B aToM pexume npousBoguMTCA HacTpourka npubopa B Npo-
Liecce ero M3roToBSIEHNS N IOCTUPOBKA (KanmbpoBka) Npu NoBepKe.

B pexxume CEPBUC Bo3amoxHa moandumkaums:
- OTCEYEK N0 N3MEPEHUIO;
- MapaMeTpOB N PEXUMOB paboTbl yHMBEPCANbHbIX 1 TOKOBOTO BbIXOAOB;
- NapamMeTpOoB MHAMKALUWN.
B pexxume PABOTA B0O3MOXHa MognduKaLms:

- NapamMeTpoB MHAMKauuMK (Habopa MHAMUMPYEMbIX NapaMeTpoB, BpeMe-
HU MHOWKaUUW OOHOro napameTpa, eauHUL, U3MEPEHUs, OTCEYKN MO UH-

ankauun);

- NapameTpoB CBA3M MO nocnegoBaTeribHOMY UHTepdency.

Moaundukaums yCTaHOBOYHbIX NAapaMeTpPOoB, AOCTYMHbIX B pEXMMax
PABOTA n CEPBUC, He BnusieT Ha METPONOrM4YeCKMe XxapakTepPUCTUKN
npubopa 1 MOXeT NpPou3BOAUTLCA NPU HEOOBXOAMMOCTM Ha OOBLEKTE.
MapameTpbl HacTporikn n kanmbposkn B pexxumax PABOTA n CEPBUC

HEeOOCTYMHbI.

1.5.4. BbiBOA nHcpopmaumu
Cnocobbl BbiBOAA MHopMaumm pacxogomepa 3aBUCAT OT UCMOS-

HEHUs1 N KOMNeKTauum MoayneMm TOKOBOro BbIXO4a WNK MOAyneMm ak-

TMBHbIX BbIXxo4oB (Tabn. 5).

Ta6bnuua 5
Cnoco6 BLiBOga MHdopMaumm
McnonHeHue
pacxogomepa TokoBbI |YHUBepcanbHble| WHTepdenc
ViHnkaTop BbIXO BbIXOAbl RS-485
nng-113 c mogynem i > +
aKTUBHbIX BbIXO4OB
Mra-113 6e3 mogyns i + 1 N
aKTMBHbIX BbIXOL0B - 2
rnna- 213 c mogynem i >
aKTVBHbIX BbIXO40B
nna- 213 6e3 moayns + + 1 +
aKTMBHbIX BbIXOLO0B - 2
13
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1.5.4.1. MHgukauua pacxogomepa ncnonHexus MMNa-213
lMepeyveHb NapameTpoB, KOTOPbIE MOTYT BbIBOAUTBLCHA HA MHANKATOP
pacxogomepa, npveeaeH B Tabn.6.

Tabnuua 6
O6o3HaYEHME HanmeHoBaHne EaovHnua Kon-Bo 3HaKkoB nHAMKauum
napameTpa n3MepeHus | uenas Jyactb | Apo6. 4acTb
Q CpenHuit 00 beMHbIN n/MuH no7 nob5
pacxof M3y no7 0o 6
CyMmapHbI 06bem n ao7 -
v 3
(HapacTarLMM NTorom) M no 4 3
O6bem npamoro noToka n po7 -
(HapacTarLWnmM UTorom) M no 4 3
V- O6bem obpaTHOro NOTOKa n no7 -
(HapacTarLLMM NTOrom) m3 no 4 3
T Bpems HapaboTku yac 0o 6 2
(HapacTarLnmM UTorom) Yac:MWUH no 5 (4ac) 2 (MVH)
NMPUMEYAHUA:

1. 3HauyeHne pacxoga n obbema npu obpaTHOM HanpaBneHUW MOTOKa, a
Takke oTpuuaTerbHble 3HaYeHUS CyMMapHOro obbema MHAMUMPYTCA
CO 3HaKOM MUHYC.

2. CymmapHbIi 06bem onpeaensieTcst Kak cymma o6beMoB, HAKOMMEHHbIX
npyv NPAMOM (NONOXUTESNBHOM) U 0BpaTHOM (OTpuLaTENIbHOM) Hanpas-
NeHnsIX NOToKa, C Y4eTOM 3HaKa HarnpaBrieHus notoka. B HepeBepcuB-
HOM pacxogomMepe npupaweHve obbema Ans uHAMUMpyembiX napa-
METPOB «CyMMapHbIi 00bEM» N «OOBEM MpPU MPSIMOM HanpasnieHUN»
OAMNHAKOBO.

3. Nocne nepenonHeHnst cHeTyMKa HaKoMNEeHUss COOTBETCTBYOLWErO 00b-

eMa MHAMKaums NPoOOIMKAETCH C HyNeBOro 3HaYeHUs.

Pacxogomep wucnonHenus [MO-213 ocHawaeTca 7-CerMeHTHbIM
8-paspsaHbIM C OECATUYHOM TOYKOW KUOKOKPUCTANNIMYECKUM UHAWKA-
TOPOM, UMEKLUM ABe CTPOKM (puUC.3):

CTpoka B6yKkBEeHHO-LUMGPOBON MHGOPMaLMK;

CTPOKa MHOUKaUun cneyunanbHOro CMMBOSIa — Mapkepa.

Mapkepbl B Buge cumeona V cnyxaT Ans ykaszaHus Ha obo3Hadve-
HWe MHAUUMPYEMOro napameTpa U Ha eguHuLbl U3MEepeHns pacxoga u
obbema (Npn MHAMKAUUN ITUX NapameTpoB), MAPKMPOBAHHLIE Ha ne-
pegHen naHenu npudopa Hmxke XKA.

cmpoka
|_—" 6yKkeeHHO-UUGpPosoL

4 E E.T/I |:| DV/ uHpopmayuU

——— cmpoka mMapKepa

T 0 V. V+ V- n ™
@) ? @, 1\ \ nivnn Wy MapKuposka Ha
rnepedHel naHenu

Puc.3. Bug vHgukatopa pacxogomepa ¢ MapKMpOBKOW OOO3Ha4YeHUM Ha
nepeaHen naHenun nNpu MHAMKaumMm o6bLema obpaTHOro notoka (UH-
avumpyemoe 3HaveHue V- = -122,7 m3).
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Habop nHamumpyembix napaMeTpoB, eOUHULBI UBMEPEHUS N Nepu-
O4 MHOMKaUMK, a Takke oTceyka no mHaukaumm (cm. n.1.5.5) moryt
yCTaHaBnMBaTbCH MO 3akady Mpu BbiNyCcKe M3 NPOM3BOACTBA UMM Ha
obbekTe npu BBOAE B akcnnyataumto. Nepunog nHankauum (Bpems uH-
AvKauun OOHOro napameTpa) MOXeT yCTaHaBnMBaTbCA B npegeriax oT
1 no 100 c. MNpun TMNoBon noctaeBke Nepuos MHOVKaUUK ycTaHaBnmBa-
eTcsa paBHbIM 5 C.

Hanuune HewTaTHOM cuTyaumm B pexumme paboTbl Tpybonposoaa
nUnNn HemcnpaesHoOCTM Npubopa ByaeT Nepmoamyeckn NHANLMPOBATLCS B
Buge cumsorna H Ha cooTBeTcTBYyloLLeM 3HakomecTe KK, [lnarHocTtu-
pyemble HEMCNPaBHOCTN U HOMepa 3HAaKOMECT ykasaHbl B pasgerne 2.5
HaCTOsILLLEro pykoBoACTBa.

1.5.4.2. YHuBepcarnbHble BbIXOAbI

Pacxogomep mnmeeT gBa ranbBaHWYeCKN pa3Bsi3aHHbIX YHUBEp-
canbHbix Bbixoga Ne1 m Ne2, HasHayeHne KOTOpbIX U pexum paboTbl
3agatoTcs nporpaMmMHbIMKU yCTaHoBKamMu. Kaxabi BbIXO4 MOXeT pabo-
TaTb B UMMYJIbCHOM, YAaCTOTHOM UIN NIOTMYECKOM pexnme.

B MMnynbCHOM M 4acTOTHOM pexumax obecrneumBaeT BbIBO4 pe-
3ynbTaTOB M3MEPEHUS B BUAE UMMYMbCHOW NocrneaoBaTefibHOCTM Tuna
«MeaHgp» CO CKBaXXHOCTbO 2 M HOPMMPOBAHHLIM BECOM MMMYIILCOB.
MpepenbHas yactoTa crnegoBanunsa nmnynscos 2000 Mu.

KoHcTaHTa npeobpas3oBaHusi MMMNYNbCHO-4acTOTHOro Bbixoda Kp,
onpegensawwas BeC UMMynbca, YCTaHaBMMBAETCA NPU BbINyCKe U3
npoM3BoACTBa B COOTBETCTBMM C 3aka3oMm B npegenax ot 0,0001 go
200 000 ¢ muHumanbHon guckpeTtHocTbio 0,0001. [Ans onpenenenus
3HayeHus Kp C y4eToM MaKCcMMarbHOro 3HaveHusa pacxoga B Tpybo-
nposoge, roe 6yoeTt yctaHaBnmMBaTbCHA pacxogoMep, a Takke 4acTtoT-
HbIX CBOWCTB MPUEMHMKA MMMYNbCHOrO CUrHamna MOXHO BOCMOMb30-
BaTbCs (bopMynon:

36-F 18-10°

MaKc Qmakc Ty

Kp[mmn/n]s

rae Quakc — MakcMManbHbIi 06bEMHbIV pacxon B TpyGonposoae, m3/y;

F — makcnmanbHO gonyctumasi Ang npMeMHuka yactoTta crnegoBa-
HUA UMMYNbCOB pacxogomepa, Mu;

w= Tumn/2 — MUHUMAnNbHO AonycTUMas NS NpuemMHuKa OnuTenb-
HOCTb MMMYJSIbCOB pacxogomepa, Mc;

Twun — NEpMOA cnegoBaHNA NMMNYILCOB HA BbIXOAE, MC.

Mo ymonyaHuio npu BbiMycke U3 NPOM3BOACTBA ANSA YHMBEpCaribHO-
ro Bbixoga Ne1 ycraHaBnuBaeTCsl YaCTOTHbIN pexum paboTbl N 3Ha4de-
Hue Kp, ykazaHHoe B Tabn.7.

Tabnuua 7
DN 32 50 80 100 150 175 200 220
Kp, umn/n 160 65 25 15 7 5 4 3

Mo ymon4yaHuio yHuBepcanbHbIn Bbixod Ne2 B pacxogomepax Ans
PEBEPCMBHOIO NOTOKA UCMOMb3YeTCs Kak BbIXOA HanpaBrieHWst NoToka

P
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(normnyeckun pexxum paboTbl), B pacxogoMmepax Anst OAHOHanpaBfeHHO-
ro NOTOKa BbIXO OTKMOYaETCS.

B yactoTHOM pexume 4actoTa crnedoBaHUs MponopuuoHanbHa cpea-
HemMy 0O0bEeMHOMY pacxody, W3MEepPeHHOMY B TeyeHue npeablayLimnx
80 mc.

Mpn paboTe B YaCTOTHOM peXxume 3agaeTcsl 3HaYEHME KOHCTaHTbI
npeobpa3oBaHus, a Takke 3Ha4YeHnsa napameTpoB MakcumanbHasa ya-
cTtoTta 1 ABapumnHasa 4yacTtoTa.

MakcumanbHas yacToTa — YacToTa Ha BbIxode Mpu Makcumarnb-
HOM pacxoge B faHHoM Tpybonpooge. NpeBbileHne Ha BbIXxoae 3Ha-
YyeHns MakcumanbHOM YacToTbl AMArHOCTUpPyeTCs B pacxogomepe
Kak HeluTaTHaa cuTyauus, T.e. 3aaHHOe AN OAaHHOro BbIXOAda 3Haude-
Hue Kp HEKOPPEKTHO.

ABapunHaa 4yacTtoTa — YyactoTa criegoBaHUs MMMNYMbCHOW nocne-
poBartenibHocTh (He 6onee 2000 y), koTopas 6yaet dopmupoBaTbLCA
Ha BbIXo4e B Criyvae, ecnv U3MepeHHoe 3HayeHue pacxoda npesbilla-
eT 3HayeHne Quans AN gaHHoro DN pacxogomepa. 3agaHHoe 3Haue-
Hne ABapUMHOWN 4acTOTbl AOMKHO ObiTb HE MEHbLUE 3a4aHHOro 3Ha-
yeHuss MakcumanbHOM YacToOTbl ANs AaHHOro Bbixoda. [nsa oTknove-
HUA PYHKUMN DOPMUPOBAHUS Ha BbIXOAE aBapUMHOWM YacTOTbl HEODXO-
ANMO 3adaTb 3HayeHne ABapuUHOM YacToThl, paBHoe 0.

lMporpaMMHO B 4acTOTHOM pexunme paboTbl BbIxoga MoryT 3aja-
BaTbCA ycTaHoBkM Pacxopg no mopynio, Pacxon npsimon n Pacxop
oGpaTHbIN.

Mpn yctaHoBke Pacxoam no moAayno MMMynbCHas nocrenosa-
TEeNbHOCTb C YAaCTOTOW cnegoBaHus, NPOMNOPLMOHANbHON U3MEPEHHOMY
3Ha4yeHuI0 pacxoda, hopmupyeTcs Ha Bbixode npu nobom Hanpasne-
HuM notoka. lNMpu yctaHoBke Pacxop nNpsiMOM — TOMbKO MpY NPSIMOM
HanpaeneHMn notoka, Pacxog oGpaTHbIM — TONbKO nNpu obpaTHOM
HanpaBneHuu.

B uMnynbcHoM pexume paboTbl B TeYEHWE CeKyHObl Ha BbIXOd MOCTY-
naeT nayka MMMNyrbCOB, KONMYECTBO KOTOPLIX C Y4ETOM Beca MMnysbca
COOTBETCTBYET 0ObeMy, M3MEPEHHOMY 3a NPeablayLLyH CEKYHAY.

Mpn paboTe B MMMNYNbCHOM pexuMme 3agaeTcsa 3HaYeHne KOHCTaH-
Tbl Npeobpa3zoBaHus 1 NMepuoa MMNYNbLCOB.

Mepuoa MnynbLCOB — Nepuoa CrnegoBaHMs UMMYNbCOB B MauYKe;
MOXeT ObITb 3a4aHo 3HavyeHue ot 1 go 1000 mc.

MporpammMHO B MMMYNbCHOM pexume paboTbl Bbixoga MOryT 3aga-
BaTbCHA ycTaHoBKM O6bem no mopynio, O6bem npssimon, O6bem 06-
paTHbIN.

Mpu ycTtaHoBke O6BEM NO MOAYIKO UMMYIbCbI, KONMYECTBO KOTO-
pbiX MPOMOPLMOHANIbHO U3MEPEHHOMY 3Ha4yeHuto obbema, nocTynarT
Ha BbIxoAd npu nobom HanpaeneHuu notoka. [Npu yctaHoBke O6bLEM
NPAMOW — TOMbKO MpY NPSIMOM HanpasneHun notoka, O6bLem obpart-
HbIX — TONbKO NPV 0OpaTHOM HanpaBneHUN.

B nornyeckom pexume Ha BbIxode Hanuumio cobbiTvs (unu ero onpe-
AEeNEeHHOMY COCTOSIHMIO) COOTBETCTBYET OAMH YPOBEHb 3NEKTPUYECKOro
curHana, a oTCyTCTBUIO COObITUSA (MM MHOMY €ro COCTOSIHWUIO) — ApYrom
YPOBEHb CUrHana.
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Mpu paboTe B NOrMYeCcKOM pexume 3agaeTcsd 3HayeHue napamert-
pa AKTUBHbIN YPOBEHb, T.e. ypoBeHb curHana (Bbicokun nnm Hus-
KMUW), COOTBETCTBYIOLLMI Hannuunio cobbitus. MapameTpbl ypoBHEN cur-
Hana npueefeHsbl B [punoxeHuu b.

HasHadeHve BbIxo4a B NOrMYEeCcKOM pexmnme 3afaeTcs yCTaHOBKa-
MMU:
- ObpaTHOe HanpaBfeHue NoToKa — YPOBEHb CUrHana Ha BbIXO4e W3-
MEeHSeTCa Npy U3MEHEHUW HanpaBreHns NoToka B Tpybonposoae;

Owmnbka Q>Qmakc — YPOBEHb CUrHamna Ha BbIXo4e U3MEHUTCS, eCnNn n3-
MepeHHoe 3HaveHue pacxofa npeBbICUT 3HavyeHne Quane ANA OAHHOTO
DN pacxogomepa;

- lrob6an owmbka — ypoBeHb CUrHana Ha BbIXOA4Ee WU3MEHUTCS Npu BO3-
HUKHOBEHUN NOOON HewwTaTHOW CUTyauun, AmarHocTupyemon npmbo-
pPOM;

- ®nar Hanuuma nutaHua («BbICOKUM») — NpU HanNUuMM HaNpPsXXeHUs
NUTaHMs Ha Bbixoge (POPMUPYETCH BbICOKMM YPOBEHb CUrHana, npu
nponagaHuy NUTaHUSA Hanps>keHne Ha BbIXo4e OTCYTCTBYET.

Cxema OKOHEYHOro Kackaga yHMBepcarbHbIX BbIXOLOB U ONUcaHue
ero pabotbl npuBeaeHbl B MNpunoxeHun b. nnHa nuHUKM CBA3KU MO YHK-
BepcansHoMmy Bbixogy — Ao 300 m.

1.5.4.3. TokoBbIl BbIXOA,

TokoBbIN BbIXOA, pacxogoMepa MOXeT paboTtaTb B OAHOM M3 Tpex
anana3soHoB: (0-5) MA, (0-20) MA unu (4-20) MA.

HoMunHanbHasa ctatmyeckas xapakTepuctymka TOKOBOro Bbixoaa:

Q=Q, +(Q, - QHy)—I'Bb'X =

y
mMakc IMVIH

roe: Q — uaMepeHHoe 3HadyeHue pacxoda, n/MuH;

Quny — 3agaHHOe 3HaYeHWe HWXKHEM YCTaBKW MO TOKOBOMY BbIXOAY,
cooTBeTCTBYHOLEE |, NI/MUH;

Qsy — 3aj@aHHOE 3Ha4YeHNEe BEPXHEWN YCTaBKM MO TOKOBOMY BbIXO4Y,
cooTBeTcTBYtOLLEE lvake, NI/MUH;

lsuix — 3HAYEHWE BbIXOAHOrNO TOKOBOrO CUrHama, COOTBETCTBYHOLLEE
N3MepPEHHOMY 3Ha4YeHMo pacxoaa, MA;

Ivake — MaKCMManbHOe 3Ha4eHne amanas3oHa paboTbl TOKOBOrO Bbl-
xoaa (5 unn 20), MA;

I — MMHUMaNbHOE 3Ha4YeHWe ananasoHa paboTbl TOKOBOrO BbIXO-
Aa (0 unu 4), MA.

MporpamMmHO AN BKIIKOYEHHOrO TOKOBOrO BbixOA4a 3agaloTcd aua-
nas3oH paboTbl N 3HAYEHUsI YCTaBOK, a Takke HasHadeHue. lpu ycTa-
HOBKe HasHayeHua Pacxom nmo moaynk — TOK, NPOMOpPLMOHAanbHbIN
N3MEpPEHHOMY 3HA4YeHW0 pacxoda, NofaeTcs Ha BbIXOA4 Mpu NoGom
HanpasneHuMn NOoTOKa, Npu yctaHoBke Pacxoa npsiMonM — TONbKO MNpu
NPsIMOM HanpaeBneHun MnoToka, npu ycTtaHoBke Pacxon o6paTHbIN —
npy 06paTHOM HanpaBneHUN.

Mpy ncnonb3oBaHUM TOKOBOMO BbIXxOA4A BO3MOXHa paboTa TOnbKo
yHVBepcanbHoro Bbixoaa Net.
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MapameTpbl TOKOBOro BbIXO4a U CXxeMa MOAKMYEHUSA K HEMY Mpu-

BeeHbl B [NpunoxeHun b.
1.5.4.4. TocnepoBaTtenbHbIN MHTEpdenc RS-485

MocnepoBaTernbHbIN MHTEpPdenc RS-485 no3sondeT nosnyvyatb WH-
dopmaumio 06 mamMepseMblX M YCTaHOBOYHbIX NapamMeTpax, a Takke
MoaMduMLMpOBaTb AOCTYMNHbIE YCTAHOBOYHbIE NapameTpbl.

NHuTepdenc RS-485 nogaepxneaet npotokon ModBus (RTU Mod-
Bus n ASCIl ModBus).

WHTepdenc RS-485 obecneunBaeTt cBa3b No kabento B rpynne 13
HECKOMbKMUX abOHEHTOB, OAHUM M3 KOTOPbIX MOXeT 6bITh MK (cBA3b C
OLHMM PacxooMEpOM) UMM KOMMSIEKC WU3MEPUTENbHO-BbIMUCNTENb-
Hbin «B3J1IET» ncnonnexdusa MBK-101. Cxema noakno4YeHnsa K KoOMnsek-
Cy NpuBeAeHa B MHCTPYKLUUKN MO MOHTaXy Ha pacxogomep.

AnvHa nuHumn ceasu no nHtepdency RS-485 oo 1200 m.

Ckopoctb obmeHa no wuHTepgency RS-485 (ot 1200 po
115200 boga), a Takke napamMeTpbl CBA3W yCTaHABNUBAKOTCA Nporpam-
MHO.

1.5.5. CepBuUCHbIe (pyHKLUMN

B pacxogomepe nmeeTcsi BO3MOXHOCTb YCTAHOBKM OTCEYEK MO 13-
mMepeHunto pacxoga: Mo HapacTtaHuio n Mo yobiBaHUIO, a Takke OT-
CeYKM NO MHAMNKATOPY.

Otceukn Mo HapacTaHuto 1 Mo yobiBaHUIO — 3TO MOPOroBble 3Ha-
YeHUs1 pacxoaa, HUXKe KOTopbIX (Npy N3MeHeHMM pacxona B 60nbLyto n
MEHbLUYK CTOPOHY COOTBETCTBEHHO) OTCYTCTBYET HakonsieHme obbema,
BblAa4a MMMynNbCOB M TOKOBOro curHana. pu aToM MHOuumMpyeTcst Hy-
neBoe 3Ha4YeHue pacxona.

OTceyka No MHAMKaToOpy — 3TO 3HAYEHMEe pacxona, HUXe KOTOpO-
ro MHOUUMpPYeTCs HyneBoe 3HaA4YeHWe pacxoda, a HakonmeHne obbema,
BblAa4a MMMynbCOB U TOKOBOMO CUrHana npogosrKaroTcA.

3HayeHne Kaxaon U3 oTceyek MOXeT yCcTaHaBnmMBaTbCHd B npene-
nax ot 0 oo 0,255-Quaus ¢ anckpeTHocTbio 0,001-Quane. TUNOBOE 3HAYeE-
Hue npu Bbinycke n3 npounssoactaea — 0,002-Qrans.

B pacxogomepe ons peBepCUBHOIO NOTOKa OTCEYKM cpabaTbiBatoT
Kak npu nonoXutenbHOM, Tak U Npu oTpuuaTeNbHOM HanpaBneHun no-
Toka. CurHan HanpaBneHust NoToka Takke M3MEHSIETCHA C y4eTOM ycCTa-
HOBMEHHbIX OTCEYEK.
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1.5.6. KoHCTpyKUMA

MpoToyHasa YacTb pacxogomepa BbIMOMHAETCA No4 npucoeanHe-
HMe Tuna «caHaBuY», korga (MNP ¢ nomowbio Wnunek 3axuvmaeTcs
Mexay AByMmsa dnaHuamu (M3roToBfeHbl B COOTBETCTBUM C TeXHUYe-
ckumn ycriosusmu B41.45-00.08 TY), npuBapeHHbIMU K KOHLAaM Tpy6o-
npoBoAa B MeCTe Bpe3ku pacxogomepa.

BHyTpeHHssa nosepxHocTb MNP dytepyetcsa pesnHon. KOHCTpyk-
LUMSA NPOTOYHOM YacTu YCTOMYMBA K MakcumanbHomy paboyemy nasne-
HUIO.

Ha TopueBbix noBepxHocTaAx [P BbINONHEHbI MPOTOYKU MOA
ynnoTHUTENbHbIE Kombua. [lpyM MCNONb30BaHWM OTBETHLIX (OriaHLUEB
YyNnoTHUTENbHbIE KOMbLa obecnevnBaloT Takke COOCHOCTb BHYTPEHHE-
ro kanana lNrP n Tpybonposoaa.

Kopnyc BW BbinonHaeTca ns metanna.

Kopnyc BW kpenutca Ha nonown ctonke MNIMNP. BoamoxeH pasBopoT
BW Bokpyr ocn ctonkn Ha 180° no 3akasy npu Bbiycke U3 NPOU3BOa-
cTBa.

Koxyx MNP co cTonkon BbINOMHAETCA U3 MeTarnfna U CoCToUT 13
ABYX NOMOBWH, COEAUHAEMbIX 4-MS BUHTAMW.

BBog kabens nutaHua n curHanbHoro kabenst B8 b ocywectens-
eTcs Yepes kabenbHble repMOBBOAbI, NpeAHas3HayYeHHble ansa kabenewn
KPYrrioro cedeHns HapyXHolM gnameTtpom ot 4,5 o 5,5 mm.

1.5.7. Cuctema cbopa gaHHbIX

C nomowbi  KOMMMEKca  U3MEepPUTENbHO-BbIYUCIINTENBHOIO
«B3JIET» ucnonHeHna MIBK-101 moxeT BbITb opraHun3oBaHa cucTema
cbopa n BbIHOCHOM nHankauum ot 1 ao 8 pacxogomepos (puc.4, 5).

N3meputenbHo-BbluncnuTenbHbli  komnnekc (MBK) wucnonHeHus
MBK-101 obecne4ynBaerT:

-CBA3b MO BHYTpeHHeMy WHTepdency RS-485 ¢ pacxogomepamu

«BS3NET MMay;

npuem, obpaboTky U apxMBMpoOBaHWE N3MEPUTENBHON WMHOpMaLnN,
nocTynarLen oT pacxogoMepoB, NOOKITHOYEHHbIX MO BHYTPEHHEMY WUH-
Tepdpency;

BbIBOA M3MEPUTENBbHOW, apXMBHOW, YCTAHOBOYHOW U OMArHOCTUYECKOM
MHOPMaUUM Ha uHAMKaTop, Mo uHTepdency RS-232 unn RS-485,
Ethernet n Yepes yHMBepcarnbHble BbIXOAbl.

MoakntoyeHne pacxogomepoB No MHTepdency RS-485 k Gnoky
MBK-101 npousBoguTtca 4epes 6rok kommyTtaumm BK-102 24B/RS-485,
KOTOpbIN KpoMe KoOMMyTauun nHtepdenca RS-485 ogHOBpeMEHHO MO-
XeT MCnonb3oBaTbCsa A1 KOMMyTaumMm HanpsbkeHna =24 B (nogkntode-
HWS HECKOMbKNUX PAacXxo4OMepPOB K OAHOMY MCTOYHUKY NnTaHus =24 B).

MoppobHoe onncaHue Komnrekca npuBeneHo B AOKYMeHTe «Kom-
NNekc  uamepuTenbHo-BbluMcuTenbHbin ~ «B3JIET»  mucnonHeHune
MBK-101. PykoBoacTteo no akcnnyaTtauun» B53.00-00.00-30.
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Pacxogomep

RS-485

A
Y

T

=24 B

Briok
NBK-101

«—» RS-485
«—» RS-232

——————»
e s YHMBepcanbHble

.
I BbiIXoAbl

T

=24 B

Puc.4. Cucrtema c60pa OaHHbIX U BbIHOCHOM MHAMKALUKM Ha O6a3e KOMMekK-

ca «B3JIET UBK» ncnonHennsa UBK-101 gnsa ogHoro pacxogomepa.

RS-485
RS-485
A\ \/
Pacxogomep Pacxogomep
Ne1 *° Ne8
A A
=24 B =24 B
s LXK RS-485
A \J
Briok « » RS-232
nnara | nnara RS-485 MBK-101
KOMMyTauuun § KOMMyTauumm = >
=24B RS-485 e+« YHMBepcanbHble
4 . BbIXoAbl
BK-102 24B/RS-485
=24 B I =24 B

Puc.5. Cuctema cbopa gaHHbIX U1 BbIHOCHOM MHAUKaLUM Ha 6a3e KoMmnnek-

ca «B3J1IET UBK» ucnonHenuna UBK-101 ¢ ucnonb3osaHuem BK-102
AnAa 2-8 pacxonomMepos.
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1.6. MapkupoBka n nnombupoBaHue

1.6.1. Ha nepeaHen naHenu 6noka namepeHnsa pacxogomMepa ykasbliBatoTCs:

- HanmMeHoBaHne n 06o3HayYeHne npmbopa;

- TOBAPHbIN 3HAK N NOroTun oUpMbI-U3roToBUTENS;

- 3HaK yTBEPXAEHNA TUMNA CPeacTBa U3MEPEHUS;

- BUJ UCMOSNHEHUS;

- HaNpsKeHne NUTaHus pacxoaomMepa;

- 3aBO/ICKOM HOMeEp.
Tunopasmep pacxogomepa ykasaH Ha kopnyce [1I1P.
Ha nepegHen naHenu 6yoka KOMMyTaumMm ykasblBaeTcs:

- HaumeHoBaHMe N 0bo3HayYeHne Bnoka;

- TOBapPHbIN 3HAK U NOroTnn PUPMbI-M3roTOBUTENS.

1.6.2. Nocne noBepku pacxogomMmepa nromMOMpyeTcsa KOHTakTHas napa pas-
peLleHna Moandukaunm KanmbpoBOYHbIX NapaMeTpoB.

1.6.3. KoHTaKkTHasa napa paspelueHna moamgukaumm cepBUCHbIX NapamMeTpoB
MOXeT OblTb onfiomMbupoBaHa nocne npoBedeHna MnyckoHanagouHbIX
pabor.

Kpome Toro, ansg sawutbl OT HECAHKUMOHUPOBAHHOIO AOCTyNa npwu
TPaHCNOPTUPOBKE, XPaHEHUN UMW 3KChnyaTaumm MoXeT OblTb OnsioM-
BGupoBaH kopnyc 6roka N3mMepeHus.
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2. NICNOJIb3OBAHUE NO HASHAYEHUIO

2.1. 3kcnnyaTauMoHHbIe OorpaHu4YeHuns

2.1.1. OkcnnyaTaums pacxogoMepa [LOfPKHa MpPou3BOAUTLCA B YCIOBUSX
BHELUHNX BO3AENCTBYIOLWMX PaKTOPOB, HE NPeBbILIALWLNX A0MYCTUMbIX
3HayYeHuKn, OroBOpeHHbIX B n.1.2.7.

2.1.2. Pacxogomep MOXeT yCTaHaBMBaTbCA B BEPTUKAIIbHOM, FOPU30OHTarmb-
HOM WM HaKroHHOM TpybonpoBoge. Hanuune rpsiseBUKOB Mnu cneum-
anbHbIX PUNBTPOB He 0BA3aTeNLHO.

2.1.3. TouyHasa n HagexHas paboTta pacxogomepa obecnedmBaeTcs Npw Bbl-
nonHeHun B MecTe yctaHosku MNINP cnegyowmnx ycnosui:

- OTCYTCTBYET CKONMeHne BO3ayxa;
- AaBreHune XUAKOCTU UCKNoYaeT rasoobpasoBaHme B TpybonpoBoae;

- Ha Bxoae u Bbixoge MNP umeloTcs NPAMONMHENHbIE Yy4acTKn Tpybo-
NpoBoga COOTBETCTBYIOLEN ANUHbI (NpUBeLeHbl B UHCTPYKUUM MO MOH-
Taxy Ha pacxogomep). Ha aTux yyacTkax He OOSMDKHO ObITb HUKaKUX
YCTPOMWCTB UMW 35IEMEHTOB, BbI3blBalOLUX U3MEHEHNE CTPYKTYPbI MNOTO-
Ka XXnOKocTu;

- BECb BHYTpPeHHNIN 06bem kaHana lNINP B npouecce paboTbl pacxogome-
pa 3anosfHEH XNOKOCTbIO;

- HaNPSYKEHHOCTb BHELUHEro MarHUTHOrO NOMs NPOMbILIIIEHHOW YacToTbl
He npeBblwaeT 400 A/m.

BHUMAHME! 3anpewaemcsi Ha ecex amanax pabomsi ¢ pac-
X000OMepoM KacambCsi pPyKamMu 3J71eKmpodoe, HaxoO0sWuxcsi eo
eHympeHHeM KaHane [I1P.

2.1.4. Tun n coctaB KOHTPOMMPYEMOWN XUAKOCTU (Hanuyme M KOHUEHTpauus
B3BEeCEeWN, MOCTOPOHHUX XUOKOCTEN U T.MN.), peXnM paboTbl U COCTOSIHUE
TpybonpoBoaa He AOMKHbI NPUBOAUTL K MOSIBNEHUIO OTMIOXEHWUN, BIK-
AWNX Ha paboToCcnoCOBHOCTL M METPONOTMYECKME XapaKTePUCTUKM
pacxogomepa.

HAns obecneyeHuss pabomocnocob6Hocmu pacxodomepa 8 cu-
cmemax, Ucrosib3yrouwjux Mo KakKumM-siubo npuqduHam y20/1bHble
¢unbmpbi, He06x00UMO cs1edumb 3a UX UCMPABHOCMbIO.

2.1.5. HeobxogMmocCTb 3alMTHOrO 3a3emneHusa npubopa onpeagensieTcs B
cooTBeTCTBUMN C TpeboBaHnamu rmasbl 1.7 «lMpaBun ycTponcTea afeKT-
POYCTAHOBOK» B 3aBUCMMOCTW OT HamMpsbKEHUA MUTAHUA N YCroBUNA
pasmeLleHnsa npudopa.

3asemneHne npubopa nNpom3BoANTCS C NMOMOLLLIO KITEMMbI 3aLLUMT-
HOro 3a3emneHust — crneumanbHOro BMHTA, PacrofioXeHHOro Ha 6noke
namepeHus (puc.A.1).

2.1.6. MonHnesawmTa obbekTa pasmelleHus npubopa, BbIMNOMIHEHHAA B CO-
OTBETCTBUN C «VHCTPYKUMEN NO YCTPOWUCTBY MOSHME3aLWUTbl 30aHWUNA,
COOPYXEHUA W MPOMbILWMEHHBIX KOMMYHuKauuny CO153-34.21.122-
2003 (ytBepxgeHHon [lpukazom MwuHaHepro Poccun Ne280 ot
30.06.2003), npegoxpaHaeT Npubop OT BbIXoAa U3 CTPOSA NPU HanNn4ymm
MOJTHUEBbLIX Pa3pPsiaoB.

2.1.7. TpeboBaHNA K yCrnoBusiM 3KCnyataumm v BblIOOpy MecTa MOHTaxa,
NpUBEOEHHbIE B HACTOSALLEN SKCMNIyaTauuoHHOW AOKYMEHTauun, y4dn-
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TbIBalOT HaMbonee TUNNYHbIE BHELLHME (PaKTOpbl, BNUsiiOLLME Ha pabo-
Ty pacxogomepa.

Ha obbekTe akcnnyataumMm MoryT CyLleCcTBOBaTb MIN BO3HUKHYTL B
npouecce ero aKcnnyatauuMu BHelHWe ¢aKkTopbl, He noaaaroLmecst
npeaBapuTenbHOMY MPOrHO3Yy, OLEHKe WM NPOBEepke M KOTopble Mpo-
N3BOAUTENDb HE MOT y4ecTb Npu pa3paboTke.

B cnyyae nposiBneHunst nogobHbIX hakTopoB crieayeT YyCTpaHUTb UX
UM HaNTU MHOE MECTO 3KCMNyaTauuwn, rae AaHHble dakTopbl OTCyT-
CTBYIOT UM He OKa3blBaOT BMUSHUS HA paboTy nsgenusi.

2.2. Bbibop TMNopa3mepa pacxogomepa

Boibop Tunopasmepa pacxogomepa onpefensietcd avanasoHOM
pacxogoB B Tpybonposoae, roe 6yaet ycraHasnueatbes [P, Ecnu
AnanasoH pacxogoB ANns gaHHoro TpybonpoBoda ykragbiBaeTcs B
AnanasoH pacxodoB HECKOMbKUX TUMOpasMepoB pacxogomMmepa, To
onpeaensaTb HYXHbIN TUNopasMep pekoMeHayeTCcs UCxoast U3 3agaHHo-
ro NpeaensHOro 3HavYeHus noTepb Hanopa.

2.3. NoaroToBKa K paborte

2.3.1.

Mepbl 6e3onacHoCTH

2.3.1.1. K paboTte c pacxogoMepom [ornyckaeTcsi nepcoHar, WU3y4mBLUMIN 3KC-

nnyataumMoHHYH JOKYMEHTaUUKO Ha U3genue.

2.3.1.2. [pn nogroToBKe M3genus K UCNoSib30BaHUIO U B nNpoLecce akcnnyaTa-

unun  JormkHbl cobnogaTteca «[paBuna TeXHUYECKOW 3JKcnnyaTauumm
3NeKTPoyCTaHOBOK noTpedbutenen» «lpaBuna TexHukn GesonacHoOCTU
Npw 3KCnyataumm anNeKTpoycTaHOBOK NOTpebutensammy.

2.3.1.3. MNpu npoBegeHun paboT ¢ pacxodoMepoM onacHbiMM dakTopamn Ans

yerioBekKa ABIAITCA:

HanpskeHne NepeMeHHOro Toka (C AeNCTBYOLWMM 3Ha4YeHnem o 264 B
yactoTomn 50 Iy);

- fasrneHue B Tpybonposoae (ao 25 Mla);
- apyrne dakTopsbl, CBsi3aHHbIE C nNpodunem u cneundmkon obvekTa, roe

npon3BoanNTCA MOHTaX.

2.3.1.4. B npouecce paGoT No MOHTaXy, NycKoHanaake U pemMoHTY pacxodo-

2.3.2.

Mepa 3anpeLiaeTcs:

NPON3BOANTbL MOAKIOYEHMST K pacXodoMepy, NepPeKtoYeHNe PEXMMOB
NP BKIIOYEHHOM MUTAHUU;

Npou3BoANTbL AEMOHTaX pacxodomMmepa M3 TpybonpoBoAda [0 MOSHOro
CHSATUS JaBNeHUst Ha yyacTke TpybonpoBoaa, rae npoussoasTcsa pabo-
Thl;

MCMNONb30BaTb 3MEKTPONPMOOPLI U 3MEKTPOUHCTPYMEHTLI 6e3 noakmnto-
YEHUS NX KOPMYCOB K MarucTpanu 3almuTHOro 3a3eMreHusl, a Takke uc-
Nonb30oBaTb NepeyvncrieHHble YCTPOMCTBA B HEMCNPABHOM COCTOSIHUW.

Mpw BBOAE B 3KCNNyaTaLU0 pacxogoMep AOMKHO OblTb NMPOBEPEHO:

COOTBETCTBME HanpaBrieHuss CTpenku Ha Koprnyce pacxogomepa
HanpaBreHWIo MOTOKa XUAKOCTU B TPYGONpOBOAE;

COOTBETCTBME ONIMH MPSIMONIMHENHbIX Y4aCTKOB Ha BXO4e M Bbixonde
pacxoaomepa;
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- MPaBUITbHOCTb MOAKIIOYEHUA pacxogomepa U B3avMOLEUCTBYIOLLEro
obopynoBaHusi B COOTBETCTBUM C BbIBpaAHHOWM CXEMO;

- MPaBUSTbHOCTb 3aaHHbIX PEXMMOB PaboTbl BbIXOQOB pacxXo4oMepa;

- COOTBETCTBME HarpsbKeHUa NUTaHnAa 3aaHHbIM TEXHUYECKUM XapakTe-
pucTukam.

2.3.3. Pacxogomep npu nepBOM BKITHOYEHUM UKW Nocne ONUTenbHOro nepe-
pbiBa B paboTe roToB K 3KcnnyaTaLuummn nocne:

- MOSIHOrO MpeKpaLweHnsa OMHaMUYEeCKUX rmapaBnnyeckux npoueccoB B
TpybonpoBoae, CBA3aHHbIX C UBMEHEHNEM CKOPOCTU U pacxoaa >KUOKO-
CTK (NPU ONOPOXHEHUWN UK 3anofHeHun TpybonpoBoaa, peryrnmpoBke
pacxoga v T.n.);

- 30-MuHYyTHOM npoMbiBky MNP noTokoM XuakocTu;

- 30-MNHYTHOrO Nporpesa pacxogomepa.

2.3.4. lNepen BBOAOM B 3KcnyaTaumo Heobxoamumo onnombupoBaTth pacxo-
Aomep 1 3aaBwxky Barnaca (npu ero Hanu4uum).

2.4. NMopsapok paboTbl

CpoaHHbIM B 3KcnnyaTaumio pacxogomep paboTtaeT HenpepbiBHO B
aBTOMaTU4YECKOM peXxnme.

WHpopmauna o6 nsamepaembix napametTpax M COCTOSIHAU pacxo-
AoMepa MOXEeT CUYMTbIBATbCA MO nocnefoBaTeribHOMY WHTepdency
RS-485, a Takke, B 3aBUCUMOCTWN OT UCMOSIHEHUS pacxogomepa, C UH-
avkatopa, ¢ yHuBepcarsbHbIX U TOKOBOIO BbIXOLOB.

2.5. Bo3MOXHble HencnpaBHOCTU U MeTOAbl UX YCTpaHe-
HUA

2.5.1. NepeyeHb HeUcnpaBHOCTEN W HewTaTHbIX CUTyauuh, AnarHoctTupye-
MbIX NpNBOPOM U MHANUMPYEMBbIX B Buae cumBona H Ha cooTBeTCTBY-
loLWeM 3HaKoMecTe MHOuKaTopa pacxogomMepa nNubo B BMAE Crvcka Ha
COOTBETCTBYHOLWEN BKNagke nporpammbl «MonuTtop B3JET MIMO», npu-
BegeH B Tabn.8. OTcyeT NopsiaAKOBOro HomMepa 3HakoMecTa Mpou3BO-
ANTCS CneBa Hanpaeo.

Tabnuua 8
Homep o
3HakoMmecTa Co,qep>KaH|/|e HeuncnpaBHOCTU, HELWUTATHOWU CUTYyaL N I"Ipmmeanme
1 MpnGop HE NHMLMANM3NPOBaH
2 OTkas nsmeputens
3 3HaveHune pacxoga 6onblie Quave cMm. Tabn. 1
4 MHorokpaTtHbIn cOon Npy M3MEpPEHUn
5 3HayeHve Kp ans Bbixoga Ne2 HeKOppeKTHO
6 3HaveHne Kp ans Bbixoga Ne1 HEKOPPEKTHO
7 OpHoKpaTtHbI 6o Npu N3MepPEHUN

2.5.2. Npu nosiBneHun vHavkaumm cumsoria H Ha 3HakomecTe 1 vnn 2 npwm-
6op Heob6XxoaANMO OTNPaBUTbL B PEMOHT.

2.5.3. B cnyyae nHavkaumm cumBona H Ha gpyrux 3aHakomecTax u/unm oTcyT-
CTBMS CUrHana Ha yHuBepcanbHOM Bbixo4e creayeT npoBepuTb:
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- HanMyMe 1 CooTBETCTBME HOPMaM HarnpshKeHUa NUTaHuUs Ha Bxode pac-
Xxogomepa M UCTOYHUKA BTOPUYHOIO NUTaHUS;
- HAAEXHOCTb NOACOEAUHEHNS Lienen NUTaHus;
- Hannume XXUAKOCTU 1 ee ABMXKEHMSA B TpybonpoBoae;
- OTCYTCTBME CKOMSEHNA ra3a B MeCcTe YCTaHOBKM pacxogoMepa;
- KOppeKTHOCTb 3Ha4veHun KP n oTceyek no pacxogy; npu Heobxoammo-
CTU U3MEHUTb NX 3HAYEHMS.
Mpyn nonoxuTenbHbIX pesyrbTaTax NepeyvmcrieHHbIX Bbllle rnpoBe-
POK criegyeT obpaTUTLCA B CEPBUCHBIN LIEHTP (pernoHansHoe npeacra-
BUTENbLCTBO) UMW K N3rOTOBUTESTIO U34ennsa ansa onpegeneHns BO3MOX-
HOCTW ero ganbHenwen aKcnnyatauum.
2.5.4. Pacxogomep «B3NET MIMAO» no Bugy UCNOSHEHNSA U C y4ETOM YCNOBUN
3Kcnsiyatauum OTHOCUTCS K U3OeNUsM, PEMOHT KOTOPbIX NPOU3BOANTCS
Ha chneuManusnpoBaHHbIX NpeanpuaTuax, nubo  nNpeanpusaTUK-
narotosuTene.
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3. TEXHUWYECKOE OBCNYXXUBAHUE

3.1. lNpoBepka TeXHNYECKOro COCTOAHUSA

3.1.1. BBegeHHbIN B aKcnyaTaumio pacxogoMep pekoMeHayeTcs noasepratb
nepnoanyeckoMy OCMOTPY C LIESIbIO KOHTPONS:
- paboTocnocobHOCTM pacxogomepa;
- cobnogeHnsa yCnoBui akcnyaTaumm;
- HANN4YNA HaNPsHKEeHUs1 NMNTaHWUS;
- OTCYTCTBUSA BHELLHMX NOBPEXAEHUN COCTaBHbIX YacTeN pacxoaomMepa;
- HAOEXHOCTUN ANEKTPUYECKUX N MEXAHUYECKUX COEOMHEHUI.

MepnoanMYHOCTb OCMOTPA 3aBUCWUT OT YCIIOBWUIA 3KCMyaTauun, HO
He JoSkHa ObITb pexe O4HOro pasa B ABE Heaenw.

3.1.2. HecobntogeHue ycnosun akcnmyaTaumm pacxogomMepa B COOTBETCTBUM
c n.n.1.2.7, 2.1 MoXeT NPUBECTUN K €ro 0TKasy Unn NpeBbILeHno Oony-
CTMMOTO YPOBHS MOrPELLHOCTU U3MEPEHUN.

BHelHNe noBpexaeHust Takke MOryT NPUBECTM K MPEBbLILLEHNIO
[AONYCTUMOrO YPOBHSI MOrPELUHOCTN uM3mepeHuin. [pu  nosiBneHuun
BHELLHMX NOBPEXAEHUA N3aenvs Unn kabens nuTaHus, cBs3au Heobxo-
AMMO 00paTUTLCA B CEPBUCHbLIN LIEHTP UMW perMoHarnbHoe npeacraBu-
TEeNbCTBO ANS onpeaeneHust BO3MOXXHOCTM ero AarbHewnlen akcnnya-
Tauumn.

3.1.3. B npouecce akcnnyaTaumMmM pacxogoMepa He pexe O0OHOro pasa B rog
Heo6xo4MMO NPOBOAUTL NPOMUNAKTUYECKMI OCMOTP BHYTPEHHEro Ka-
Hana [MNP Ha Hannuue 3arpssHeHUn n/nnu oTnoxeHun. JonyckaeTcs
HanuMyue Nerkoro HaneTta, KOTOPbIN AOSHKEH CHAMATLCS C MOMOLLBIO Yn-
CTOW MSITKOM BETOLLM, CMOYEHHOW B BOAE.

Mpw BbICOKOW CKOPOCTM 0Bpa30oBaHUs OTINOXEHWI, a TakKe B Chy-
Yae BO3MOXHOIO MNOSIBEHNA MAChsiHOM UK HEPTAHOW MAEHKU, OCMOTP
N oYnCTKa BHYTpeHHero kaHana MNP gomkHbl npoBoanUTbCA C HEOOXO-
ANMOW NEPUOSNYHOCTLIHO.

Mpyn Hanuuun 3arpasHeHnn N/unu OTNOXEeHUn apyroro suga nmbo
MX CYLWECTBEHHOW TOMLWMHbI HEoBXoAMMO MPOM3BECTU OYUCTKY MNO-
BepxHocTu MNP 1 oTnpaBuTb pacxogoMep Ha BHEOYEPEOHYIO MOBEPKY.

OuncTKy OTNOXEHM B ITOM Cllydae peKkoMeHayeTcs NpoBOAUTb
cpasy e nocre nsBnevYeHnsa pacxogomepa u3 Tpybonposoga ¢ nomo-
LLbIO BOAbI, YACTOM BETOLUN N HeabpasnBHbIX MOKOLLNX CPEACTB.

3.1.4. lpwn oTnpaBke pacxogoMepa Ha MOBEpKYy UM B PEMOHT Heobxoommo
nocne AeMoHTaXxa O4YMCTUTb BHYTpeHHWW kaHan [P ot oTnoxeHun,
obpa3oBaBLUMXCH B MpoLecce aKCnnyaTauuun, a Takke OT OCTaTKOB pa-
B6oyen xmngkoctn. OcTaTKM arpecCCUMBHOWN XUAKOCTU AOSMKHbI ObITb
HEeUTpann3oBaHbl.

Mpn MOHTaxe N geMoHTaxe pacxogomepa HeobxoanMmo pyKOBOA-
CTBOBATbCS MHCTPYKLMEN MO MOHTaXy pacxogomepa.

OTnpaBka pacxogomepa ang npoBeaeHnsa nosepkun, nnbo pemoHTa
AOSDKHA MPOM3BOAUTBCA C MacnopToM pacxogomepa. B conposoaum-
TenbHbIX JOKYMEHTax HeobGXOAMMO yKasbiBaTb MOYTOBbIE PEKBU3UTHI,
TenedoH 1 dakc oTnpaBuUTENS, a Takke cnocob n agpec obpaTtHoOM 4O-
CTaBKMW.
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3.2. MeToauka noBepKu

HacTtosiwaa meToguka noBepkn pacnpocTpaHaeTCa Ha pacxogomMe-
pbl-cHeTYMKkM anektpomarHutHole «B3JET MMOA» n yctaHaBnuBaet me-
TOAObl U cpeacTBa NepPBUYHON N NEPUOLNYECKON MOBEPKN.

Pacxogomep-cyeTyunk anektpomarHutHein «B3JIET TMNA» npoxo-
ONT NepBUYHYIO NOBEPKY NPWU BbINyCKe U3 MPOM3BOACTBa U Mocne pe-
MOHTa, Nnepuoamnyeckne — B npouecce aKcnnyaTaumm C¢ nepuoguyHo-
CTbt0, YKa3aHHOM B nNacnopTe Ha pacxogoMep.

MexnoBepoyHbI HTepBan — 4 roga.

3.2.1. Onepauuu noBepKu

3.2.1.1. MNMpwn npoBefeHUN NOBEPKN AOIMKHbI ObiTb BbLINOMHEHBI OnNepauun, yka-
3aHHble B Tabn.9.

Tabnuua 9
MyHkT Onepauuu, npoBoAMMbIE MPU AAHHOM
HanmeHoBaHue onepauvl|7| AOOKyMeHTa B/OE NOBEPKU
Nno NnoBepke nepBnyHasa nepmnoanyeckasa
1. BHeLWwHWn ocmoTp 3.2.7.1 + +
2. OnpoboBaHne 3.2.7.2 + +
3. OnpeaeneHne NorpeLuHocTm
pacxogomepa npu nsmepeHnn
obbema n cpegHero 06 bLEMHOro
pacxoga 3.2.7.3 + +
4. MNoaTeepxaeHne coOTBETCTBUS
nporpamMmmMmHoro obecnevyeHus 3.2.7.4 + -

3.2.1.2. [lonyckaeTcs BbINOSHATL NOBEPKY HE B MOSIHOM Anana3oHe NacnopTHbIX
3HayeHU napameTpoB, a TOSbKO B 3KCMNyaTaunoHHOM JuarnasoHe U
TOJIbKO NapamMeTpoB, UCMOSIb3yeMbIX NPU 3KCyaTaunun.
3.2.2. CpeacTBa noBepKu
3.2.2.1. lNpn npoBeaeHUN NOBEPKN NPUMEHSAETCSA NOBEPOYHOE 060pYyAOBaHME:!
1) cpeacTBa M3MepeHUs U KOHTPONS:

- ycTaHoBKa nosepoyHasa «B3JIET IMY» ana noBepkn meToaom nuamepe-
HMa obbema (cpegHero pacxoga, Macchl) C npegenammn gonyckaemom
OTHOCUTENbHOM MOrpewHocTn He Bornee 1/3 npegenoB ponyckaeMom
OTHOCWUTENBHOW MOrPELLUHOCTN U3MEPEHNS PACXOLOMEPOB;

- MarasuH conpotuenenun P 4831 2.704.0001TY, npeaenbl gonyckaemo-
ro OTKINOHEHMSA conpoTueneHuns He 6onee * 0,022 %;

- BonbTMeTp B7-43 Tr2.710.026 TO, ananasoH 10 mkB-1000 B, oTHOCK-
TenbHas NorpeLLHocTb He bornee + 0,2 %;

- yactoTomep Y3-64 AN 2.721.066 TY, ananasoH 0-150 MIy, oTHocK-
TenbHasa NorpeLHocTb He 6onee + 0,01 %;

2) BcnomoraTtesnbHble YCTPOUCTBA:
- maHomeTp, OCT 6521, ananason 0-2,0 MMMa, kn. 0,4;
- reHepaTop umnyrnbcoB [5-88 B3.264.117 TY, yactota 1 'y - 1 MIy;
- ocuunnorpad C1-96 2.044.011 TY;
- IBM coBmeCTUMbIN NepCoHanbHbIN KOMMbIOTEP.

3.2.2.2. [lonyckaeTca npuMmeHeHne ppyroro obopyaosaHus, npubopoB wu
YCTPOWCTB, XapaKTEepPUCTUKN KOTOPbIX HEe YCTynawlT XapakTepucTukam
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obopynoBaHusa 1 npnbopos, NnpmBeaeHHbIX B M1.3.2.2.1. [Npu oTcyTCTBUN
obopyaoBaHMa M NpuMOOPOB C XapaKTepuUCTUKaMK, He YCTynarLwmMmm
yKa3aHHbIM, JonyckaeTcs npuMmeHeHue obopynoBaHua u nNpubopoB C
XapakTepucTMkamMmu, JOCTaTOYHbIMU ANs NONy4YeHns AOCTOBEPHOro pe-
3ynbTaTta noBepKu.

3.2.2.3. Bce cpeactBa mM3aMepeHWn M KOHTPONSA OOSMKHbI OblTb MOBEPEHbI U
UMeTb AENCTBYIOLLME CBUOETENbCTBA UM OTMETKN O NOBEPKE.

3.2.3. TpeboBaHuA Kk KBanucpukauum nosepurtenemn

K npoBegeHunio namepeHun npu noBepke n obpaboTke pesynbTaToB
N3MepeHnin JonyckarTca nuua, aTtTecToBaHHbIE B Ka4ecTBe noBepute-
N8, N3yYmBLUME IKCNyaTauMOHHY LJOKYMEHTALMIO HA pacxo4oMephbl U
CpeacTBa NOBEPKM, UMetoLMe OnbIT NOBEPKN CPeacTB U3MepeHun pac-
xo4a un obbema XnOKOCTW, a TakkKe NpoLlene NHCTPYKTaX Mo TEXHU-
ke 6e30MacHOCTM B yCTAHOBMEHHOM MOpPsiAKe.
3.2.4. TpeboBaHusA 6e3onacHOCTU

Mpn npoBegeHUM NoBepKn JOMKHbI BbITb cobntoaeHbl TpeboBaHUs
6esonacHoCcTM B COOTBETCTBUM C «[1paBunamm TEXHUYECKOW 3KChnya-
Tauumn 3NeKTPOyCTaHOBOK noTpebutenen» u «lpaBunamm TexHUKK
6Ge3onacHOCTM NpK aKcnnyaTaunm 3NeKTPoyCTaHOBOK NOTPeduTensMmy .

3.2.5. YcnoBusa npoBeaeHUs1 NOBepPKU
Mpn npoBeaeHnn NOBEPKN AOMKHbI ObiTb COGMOAEHbI cneayroLmne
yCINoBUS:
- Temnepartypa okpyxatowiero sosgyxa ot 15 oo 40 °C;
- TemnepaTtypa NnoBepo4vHom xuakoctn ot 5 go 40 °C;
- OTHOCUTEeNbHaga BnaxHocTb Bo3ayxa ot 30 oo 80 %;
- aTMocepHoe aasneHune ot 86,0 ao 106,7 kla;
- HaNpsKeHne NUTaHus NepemMeHHoro Toka oT 187 go 242 B;
- yacTtoTa nuTatowen cetn ot 49 o 51 I'u;

- BHELUHMNE 3NEKTPUYECKME N MAarHUTHbIE MONSA HaMpPsPKEHHOCTbIO He 6o-

nee 400 A/m.
MPUMEYAHUA.

1. MOHTaXx pacxogomepa LO/mMKeH Mpon3BOAUTLCS B COOTBETCTBUU C WUH-
CTPYKUMEN MO MOHTaxXYy.

2. MNMpwu onpegeneHMm MeTPONoOrM4YEeCKUX XapakTepucTuUK pacxogomMepa Ha
NOBEPOYHbIX YCTAHOBKax HEOBX0aUMO:

- NPOBEPUTb COCTOSIHME 3a3eMITIEHNS NOBEPOYHOWN YCTAHOBKMN;

- 3a3eMNNTb  YCTAHOBSIEHHbIE UCNbITYyeMble npubopbl. 3asemneHue
AOIMKHO ObITb BbINOSIHEHO COEAMHEHMEM Kopryca npubopa LwTaTHbIMK
3a3eMnsWMMNU NPOBOAHNKAMM C TpyObOMpoOBOAOM WU3MEPUTESIBHOMO
y4yacTka C MOMOLLbI BUHTOBOIO COEAWHEHUs, NpefyCMOTPEHHOro Ha
BGOKOBOW MNOBEPXHOCTU (ofaHLEB.

3.2.6. NoaroTtoBKa K NnpoBeAeHUIO NOBEPKU
3.2.6.1. lNepen npoBeaeHMEM NOBEPKM AOSMKHbI ObiTb BbINOSIHEHbI CreayroLmne
nogrotoBuTenbHble paboThbl:

- MPOBEpPKa HanMyns NoBepo4yHOro obopyaoBaHnsa B COOTBETCTBMM C pas-
aenom 3.2.2 HacTosILLEen MEeTOONKK;

- NpoBepKa HanMyns AencTBYOLWNX CBUOETENbCTB UM OTMETOK O NoBep-
Ke CpeacTB U3MEPEHUN N KOHTPOIS;
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- MpOBEpKa Hanuyus nacnoprta C OTMETKOW OTAeSila TEXHUYECKOro KOH-
Tpons dupmbl «B3JTET» Ha noBepsieMbln pacxogomep;
- NpoBepKa cobntogeHns ycrnosumn pasgena 3.2.5 HacTosLWeN METOAMKN.
3.2.6.2. MNepen npoBefeHMeM NOBEPKM A0SMKHA ObiTb NpoBeAeHa NoaroToBKa K
paboTe kaxagoro npubopa, BXOASLEro B COCTaB NOBEPOYHOro obopy-
AOBaHWNA, B COOTBETCTBUM C €ro MHCTPYKUMEN MO IKCnyaTauumu.
3.2.6.3. lNepen npoBegeHMeM noBepkn [omkHa ObiTb cobpaHa noBepo4vHas
cxema B cooTBeTCTBUM C [punoxeHunem B.
3.2.6.4. lNoakntoyeHme nNOBEPOYHOrO W BCNomoraTenbHOro obopyaoBaHus K
pacxo4oMepy BbIMOMHSAKTCH B COOTBETCTBUN C HACTOSILLLEN METOOUKOWN.
3.2.7. NpoBeaeHne NoBepKn
3.2.7.1. BHewWHU ocMOoTp

Mpn npoBeaeHNN BHELLHEro OCMOTPa OOMMKHO ObiTb YCTaHOBEHO
COOTBETCTBME BHELLHEro BMga pacxogomMmepa criegytowmm TpeboBaHm-
AM:

- Ha pacxogomep OOrmKeH ObITb HAHECEH 3aBOACKOM HOMED;

- KOMMMEKTHOCTb M 3aBOACKOW HOMep pacxogoMepa OOfKEH COOoTBeT-
CTBOBATb YKa3aHHOMY B nacnopTe;

- Ha pacxogomepe He A0SMKHO OblTb MexaHU4eCcKux noBpexneHun n ge-
¢eKTOB MOKPbITUIN, NPENATCTBYIOLNX YTEHUIO HAAMUCEN N CHATUIO OT-
CYETOB MO UHAMKATOPY, YXyALWatLWmnX TeXHNYECKNE XapaKTEPUCTUKM U
BNUSAIOLMNX HA paboTOCNOCOOHOCTD.

MPUMEYAHUME. Mpn Hanuyum 3arpssisHeHnst NPOTOYHOM YacTu pac-
xogomepa HeobxoaMMO NPOM3BECTU €€ YNCTKY.

Mo pesynbTaTaMm ocMmoTpa fenaeTcss OTMeTKa O COOTBETCTBUMM B
npoTokone (MpunoxeHne B).

3.2.7.2. OnpoboBaHue

OnpoboBaHne pacxogomepa OCYLWECTBASETCS Ha MNOBEPOYHOWN
yCTaHOBKe.

Mocne BkNOYEHMS NUTaHMA U Nporpesa Npubopa, U3MeHSA pacxon,
Ha NMOBEPOYHOM yCTaHOBKE, HEeObxoaMMo ybeanTbCs B COOTBETCTBYIO-
LLMX N3MEHEHUAX NOoKasaHui pacxogomepa.

3.2.7.3. OnpegenexHune norpeLuHocTn pacxogomepa

OnpegeneHne norpeLwHocT! pacxogoMepoB nNpu namepeHnn obb-
emMa n cpegHero o6bLEMHOrO pacxoga pekoMeHAyeTCs BbIMOMHATbL Ha
NOBEPOYHbIX YCTAHOBKaX, MO3BOMSOLWMNX BbINOSHATL M3MepeHus 6es
OCTaHOBKM NOTOKA.

OnpepgeneHve NOrpeLlHOCTN pacxo4oMepa BbIMOMHAETCS Npy Tpex
3Ha4eHusx noBepoyHoro pacxoga — 0,01-Qwaue (1-5 NOBepoYHas To4ka),
0,025-Quave (2-a noBepoyHasa To4ka), 0,04-Qraus (3-1 NnoBepoyHasa TOu-
ka). onyckaeTcs B 3- NOBEPOYHOM TOYKE BbINOSMHATE U3MEPEHUS NpU
pacxoae O,25'QHaM6 nnn 0,5'QHaM6.

Bo Bcex NoBepoYHbIX TOYKaX pacxoq yCTaHaBNMBaETCHA C AOMYyCKOM
+ 10 %.

NMPUMEYAHUE. 3HauyeHus pacxogoB B NOBEPOYHbIX TOUKAX MOryT
BbIGMpaTbCa MHBIMU — B COOTBETCTBMM C MACMOPTHLIMU Anana3oHamu
paboThbl pacxo4oMEPOB.

BbinonHaeTca no 0gHOMY U3MEPEHUIO MPU KaXXJoM 3Ha4YeHun pac-
xofa. lorpelwHoCTb pacxogomepa onpeaenserca cpaBHEHNEM 3HaYe-
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Hna obbema Vo (cpegHero o6bemHoro pacxoga Quo), MU3MEPEHHOrO No-
BEPOYHOW YCTAHOBKOW, U 3Ha4yeHust obbema Vu (cpegHero o6beMHoro
pacxoga Qw), U3BMEPEHHOIO PACXOAOMEPOM.

Mpn noBepke mMeTooOM M3MepeHus obbema B KayecTBe AEUCTBU-
TenbHOro 3HaveHuss Vo MCnonb3yetca 3HayeHne obbema XuAKocTw,
HabpaHHOro B Mepy BMECTMMOCTU MOBEPOYHON YCTAHOBKM (MNKN 3HaYe-
HMe, N3MEePEHHOE 3TANTOHHBIM PACXOAOMEPOM-CHETYUKOM).

Mpn noBepke METOAOM U3MEPEHUs Maccbl 3HavyeHne obbema Vo
onpegenserca no gopmyne:

Vo =—2, M3, (3.2.1)

rae p — NIOTHOCTb XWUOKOCTW, Kr/m3;

Mo — Macca XUOKOCTW, K.

[na onpegeneHns 3Ha4yeHUs1 Maccbl >XMAKOCTM Mo, MpolleLllen
Yyepes pacxo4omep, MUCMonb3yeTcs NoBepoYHasi yCTaHOBKa C BECOBbLIM
YCTPOWCTBOM.

Mepea Ha4Yanom McnbiTaHU Ha NOBEPOYHOW YCTAHOBKE C BECOBbLIM
YCTPOMCTBOM HeobxoauMO onpefeninTb Mo KOHTPOSIbHOMY MaHOMETpY
AaBfeHWEe XUAKOCTU, a N0 TEPMOMETPY — TemnepaTypy B TpybonpoBo-
e WUCnbITaTenbHOro cTeHAa MOBEepOYHOM YCTaHOBKW. Ha ocHOBaHWM
M3MEPEHHbIX 3HA4YeHUn TemnepaTypbl W OaBneHns no Tabnuuam
CCCL 98-2000 «Bopa. YaenbHbln 06beM 1 3HTaNbLNNA nNpu Temnepa-
Typax 0...1000 °C un paenenusix 0,001...1000 MIlla» onpegensieTcs
NAOTHOCTb XNOKOCTH p.

3HaueHune cpeaHero pacxona Qvo onpegenseTcst no opmyne:

Qvo :¥: M3/q’ (322)

n

raoe Qvo — 3HaYeHue cpegHero pacxoaa, M3 /y;

Vo — 3HayeHne obbemMa, N3MepeHHOe NoBEPOYHON YCTaHOBKOM, M3;

Tu— Bpems nsmepeHus, u.

MoBepka pacxogomMepa BbIMNOMAHSAETCS MO UMMYNIbCHOMY BbIXO4Y C
MOMOLLIbIO YacToToMepa. [nga aToro 4actoToMep NOLKIYaeTcs K UM-
NyNbCHOMY BbIXO4Y pacxogomepa, YCTaHaBMMBAETCS B PEeXMM cyeTa
MMNYNbCOB U OBHynseTcs. o cTapTOBOMY CUHXPOUMMYIbCY UMMYSbCh
C BbIXO4a pacxo4omepa HaydmHalT MOCTynaTb Ha BXOA4 4YacToToMepa.
O6bem xugkoctn Vu, Npolealien yepes pacxogomep, onpeaenserca
no goopmyne:

V, =N-KP,, M, (3.2.3)

rae N — konmyecTBO NMNYNbCOB, NOACYUTAHHOE YaCTOTOMEPOM;

KPi — KoHCTaHTa npeobpa3oBaHna MO MMMNYrbCHOMY BbiXo4y pac-
xogomepa (onpegensieTcs B COOTBETCTBUN C PYKOBOACTBOM MO 3KCMAy-
aTauumu pacxogomepos), M3/umn.

N3amepeHHbI cpedHuit 0GBbEMHbIN pacxod XuakocT Quu (M3/4),
npollewen Yepes pacxogomep, onpegenserca no opmyrne:
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Qu. = \T/— M3y, (3.2.4)

OnpegeneHne norpeLwHocTn pacxogomMepa npu namMepeHnn obbve-
Ma >XMAKOCTM BbINOSHAETCH Mo hopmyre:

S, =%x100, %. (3.2.5)

(0]

OnpepgeneHve NorpeLLHoCcT pacxogoMepoB Mpy U3MeEpPeHUM cpea-
Hero 06beMHOro pacxofa »XuaKOCTU BbIMNOMHSAETCs no opmyrne:

5 —%XIOO, %. (3.2.6)

0=
Vo

MuHUManbHO HeobxoaMMbIN 0BBLEM XMAOKOCTU, MPOMyCcKaeMon Ye-
pe3 pacxogomep npu O4HOM M3MEPEHUU, NPU PerncTpaumm nokasaHumn
C WUMNYNbCHOrO BbIXOA4A pacxogomMepa [omkeH ObiTb TakuMm, 4YTOObI
HabpaTb He MeHee 500 MMNynbLCOoB.

Mpn oTcyTCTBUM NOBEPOYHOM YCTAHOBKW, MO3BOSISAOLWEN BbINOSI-
HATb n3MepeHus 6e3 oCTaHOBKM NOTOKa B TpybonpoBoae, JonyckaeTcs
BbIMOMHATL ONpeneneHne OTHOCUTESNbHOW MOrpeLHoOCTM pacxogome-
POB Ha MOBEPOYHOWN YCTAHOBKE C OCTAHOBKOW MOTOKa W CYUTbIBaHWE
pesynbTaTtoB U3MEPEHU NO nHaukaTopy (amcnneto), RS-uHtepdency
NN UMNYNbCHOMY BbIXOZY pacxogoMepa.

MoBepka pacxogomepoB MO uHAMKatopy (aucnnew), RS-
NHTepdENCy BLINOSTHAETCA B CrieaytoLen nocneaoBaTeslbHOCTU.

Ha vHankatope pacxogomepa u nogkroyeHHoOM K RS-uHTepdency
MK ycTtaHaBnMBaeTCcsa pexum BbiBOAA Ha 3KpaH NOBEPSEMOro napamert-
pa. MNepen kaxablM M3MEPEHNEM B MOBEPOYHON TOYKE MPOU3BOAUTCS
perucTpauust HadanbHoro 3HadeHuss oobema V. (M3), 3apeructpupo-
BaHHOro pacxogomepoM. llocne nponycka XWUAKOCTU Yepe3 pacxopo-
MEp B JAHHOW NOBEPOYHOM TOUKE, PETMCTPUPYETCS KOHEYHOE 3HAYeHMEe
o6bema Vi (M3). Mo pasHOCTU NoKa3aHWUii paccUnTbIBAETCA U3MEPEHHOoe
3HavyeHne obbema Vi KUOKOCTU:

V, =V, -V, M3, (3.2.7)

[lanee pac4yeTbl BbIMOMHAKTCA B COOTBETCTBMM C (hopmynamm
3.2.4-3.2.6.

Mpn pernctpauum nokasaHun ¢ RS-Bbixoga u gucnnes Heobxogum-
MO NpW OAHOM U3MEpPEHUN NMporyckaTb Yepes pacxogoMep Takoe Konu-
YeCTBO XXMAKOCTU, 4TOObl HabupaTb He meHee 500 eanHUL Mnagwero
pa3psiga yCTpoOncTBa UHAMKALMUN.

PesynbTatbl NOBEPKN CHUTAIOTCH MOSIOXUTENBHBIMU, €CMNK MorpeLu-
HOCTb pacxogomepa npu mamepeHun obbema, cpegHero o6bLEMHOro
pacxofa XuOKoCTU He MpeBblllaeT 3Ha4YeHUn, NpuBeaeHHbIX B JaHHOM
AOKYMEHTE.

Mpyn NonoXxmtenbHbIX pesynbTaTtax NoBepKu AenaeTcs oTMeTKa O
cooTBeTCcTBUM B NpoTokone (MpunoxeHne B).
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Mpn HanuuyuM TOKOBOrO BbIXOAA ornpeneneHve NorpeLHoCcTn pac-
Xogomepa no TOKOBOMY BbIXOAY NPOM3BOAUTCA MO MeToauKe, npuBe-
AeHHown B NpunoxeHun B.

3.2.7.4 lNoaTBepxaeHne cCoOOTBETCTBUSA NporpammMHoro obecneyeHms

Onepauusa «lMoaTBepxaeHMe COOTBETCTBUS MporpamMmHoro obec-
NneyeHns» BKITOYaEeT:

- onpegeneHne MAEHTUPUKALMOHHOIO HaMMEHOBAHUSA MNPOrpamMMHOro
obecneyeHus;

- onpegeneHne Homepa Bepcun (MOEHTUUKALMOHHOIO Homepa) Mnpo-
rpaMMHOro obecneveHus;

- onpegenexHne UMgpPOBOro MAeHTUMUKaTopa (KOHTPOSbHOM CYMMbl MC-
MOMNHSAEMOro Kkoga) NporpamMmmMHoOro obecnedeHus.

MponsBoanTca BkNoYeHne pacxogomepa. lNocne nogauv nUTaHus
BCTpoeHHoe MO pacxo4oMepoB BbIMOMHSET psif CaMOANArHOCTUYECKMX
NMPOBEPOK, B TOM YUCNE MNPOBEPKY LENOCTHOCTU KOHUIypaLMOHHbIX
[AaHHbIX 1 HEM3MEHHOCTM UCMOSTHAEMOro Koga, nytem pacyeta u nyo-
NMKaLUMN KOHTPOSTbHOW CYyMMbI.

Mpn 3TOM Ha NOOKITHOYEHHOM K MHTEP(ENCHOMY BbIXO4Y pacxoao-
Mepa KoMnbloTepe ByayT oTpaxaTbCsa cnegyowmne gaHHbIe:
- naeHTndmrkaumoHHoe HanmeHoaxme lMO;
- Homep Bepcun (ngeHTUduKaLmMoHHbIn Homep) MO;
- UndppoBon naeHTngukaTop (koHTponbHas cymma) No.
PesynbTaT nogTBepXaeHnsa coOTBETCTBUSA NMporpaMmHoro obecne-
YEHUs1 cYMTaeTCsa NONOXUTENbHBIM, €CNN MOMYyYeHHblE naeHTUdMKaLm-
OHHble gaHHble 10 CU (ngeHTuduKaumMoHHOE HaMMEHOBaHME, HOMEpP
Bepcun (MaeHTUUKaALMOHHbBIA HOMEpP) 1 UMpoBON MAEHTUDUKATOP)
COOTBETCTBYIOT UOEHTUUKALMOHHBIM AAHHbBIM, yKa3aHHbIM B pa3gene
«lMporpammHoe obecnevyeHne» onucaHnsa Tmuna cpeacTtsa U3MepPEHUN.
3.2.8. OcbopmrneHne pe3ynbTaToB NOBEPKU
3.2.8.1. lNonoxunteneHble pe3ynbTaTbl MOBEPKN OOPMAAKOTCA 3anncbio B Nac-
nopTe pacxogomepa, 3aBepeHHOW NOAMUCHLI0 NOBEPUTENS C HAHECEHU-
€M NOoBepUTENBHOrO KnenmMa, n pacxogomMep AonyckaeTcs K aKcnnyarta-
LN C HOPMUPOBAHHOW MNOrPELUHOCTbLIO.
3.2.8.2. lNpn HECoOTBETCTBMM MOSMYYEHHbIX B pe3ynbTaTe NOBEPKM MOrpeLuHo-
CTen N3MEPEHNS HOPMUPYIOLLUM 3HAYEHUSM BbINOSTHAETCS OCTUPOBKA
pacxogomepa, nocrie Yyero noBepka BbIMOSHAETCA NOBTOPHO. B cnyyae
oTpuLaTenbHbIX pe3ynbTaToB MOBTOPHOW MOBEPKM pacxogoMep BO3-
BpaLlaeTcsi B NPOM3BOACTBO Afs1 YCTPaHEHUs NPUYMH OTpULaTENbHbIX
pe3ynbTaToB.
3.2.8.3. lpn oTpuuatenbHbIX pe3ynbTatax nepuoaMyeckon NOBEPKU pacxono-
Mep K MPUMEHEHMIO HE JoMnyCcKaeTcs, B nacnopTe NpoM3BOANTCS 3anuch
O HernpurogHoCTM pacxogomMepa K aKcrnyaTaumm, a KnemmMmo racuTtcs.
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4. YIMIAKOBKA, XPAHEHUE U TPAHCINIOPTUPO-
BAHUE

4.1. Pacxogomep «B3JIET TMMOA» ynakoBbiBaeTcs B MHAMBMAYasbHYO Tapy
kateropumn KY-2 no NOCT 23170 (kopobKy M3 rodppupoBaHHOro KapTo-
Ha, B0 OepEeBSAHHbIN ALLMKK).

4.2. XpaHeHue pacxogomepa OOMMKHO OCYLLEeCTBIATLCA B YNakoBKe U3roTo-
BUTENS B CyXOM OTansMBaemMom NoMeLleHUn B COOTBETCTBUM C Tpebo-
BaHuamu rpynnel 1 no FOCT 15150. B nomelueHnn ana xpaHeHus He
AOIMKHO ObITb TOKONPOBOAALLEN MNbIfIK, NapoB KUCMOT M LWeno4ven, a
Takxe rasoB, Bbl3blBaOLLMX KOPPO3UIO U paspyLLaoLLNX U30NALNIO.

Pacxogomep He TpebyeT cneumanbHOro TEXHUYECKOro obenyxmsa-
HUA MPU XpPaHEHWUMW.

4.3. PacxogomMmepbl MOryT TPaHCMOPTMPOBATLCS aBTOMOOMUIbHbLIM, PEYHbIM,
XXEene3HoO0POXHbIM N aBMALMOHHBbIM TPaAHCNOPTOM (KpOMe HerepMmeTu-
3MpPOBaHHbIX OTCEKOB) NPy cObNOAEHNN CrEeaYOLLMX YCITOBUMA:

- TPaHCNOPTMPOBKa OCYLLECTBNSAETCA B 3aBOACKOM Tape;

- OTCYTCTBYET NpsiMOe BO34ENCTBME BNaru;

- TemnepaTtypa He BbIXoauT 3a npegenbl oT MuHyc 50 go 50 °C;

- BNaXXHOCTb He npeBbiwaeT 95 % npu TemnepaTtype o 35 °C;

- Bubpaums B ananasoHe ot 10 go 500 Iy ¢ amnnntygon oo 0,35 mm unu
yckopeHuem 1o 49 m/c?;

- yaapbl CO 3Ha4YeHMeM MUKOBOIo YCKopeHust Ao 98 m/c?;

- YNOXEHHblE B TpaHCNopTe M34enust 3akpenneHbl BO n3bexaHue nage-
HUSA U COyOapeHUN.
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NMPUNOXEHUE A. Bug coctaBHbIX YacTen pacxogomepa
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L 115* J 55
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1 — uHOukamop; 2 — 650K usmepeHus; 3 — nepeuYHbIl rpeobpasosa-
mernb pacxoda; 4 — aepmoseold kabesns cessu; 5 — eepmosgod Kabers
numanusi; 6 — Knemma 3awumHo20 3a3eMsieHUst; 7 — 351eKmpookbil.

Puc.A.1. Pacxogomep ncnonHenus MNMA-213 (U B kopnyce tuna 2).

Tabnuua A.1. MaccorabapuTHbie XapakTepUCTUKKN pacxogomepa

DN/ DTp D*, mm D1*, Mm L*, Mmm H*, He bonee, MM | Macca, He 6onee, Kr
32/50
32/50A 132 80 120 284 8,0
32/100 158 128 140 341 12,0
50/100 158 128 140 341 12,2
80/100 180 128 140 362 15,2
100/100 218 180 140 371 19,2
150/150 272 230 200 424 37,5
150/200 272 230 200 454 37,7
175/200 324 282 200 477 54,5
200/250 324 282 200 477 55,0
220/250 350 305 200 503 62,0
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XT1, XT2 — mexHornoaudyeckue KOHmMakmHsbie Kosio0ku; XT3 — KoHmakm-
Hasi Kosio0Ka eHewHuUx cesizell u numanusi; XP2 — koHmakmmHasi Koriooka rnoo-
KrmoyeHusi Modyrisi uHOuKauuu, Modyrsisi MOKOB8020 8bixoda unu MoOysis ak-
MUBHO20 pexuma yHueepcalsibHbIX 8bix0008; J1 — KOHmMaKkmmHas rnapa paspe-
weHus1 modugbukayuu Kanubpoe8oYHbIX napamMempos; J2 — KOoHmakmHas napa
paspeuwieHuss MoOuguKauuu Cep8UCHbIX napamempos.

1 — KOHmakmbl oOKYeHUsT rocredosamesibHO20 UHMepdghelca
RS-485; 2 — koHmMakmesl yHusepcasbHo20 8bixoda Ne2; 3 — KOHmaKkmbl yHU-
sepcaribHoz20 8bixo0a Ne1; 4 — KoHmakmbl MOOKMOYEHUS MUMaHUS.

Puc.A.2. Bug 6noka namepeHus 6e3 KpbIwku (Bua moaynst o6paboTtkm).

XP1

& £

1 — wretigh cesa3u ¢ modyniem obpabomku; XP1 — kosio0ka rnodKnoveHuUs
wretgha ces3u ¢ Modynem obpabomku.

Puc.A.3. Bug nnatbl Mmoaynsa MHAMKaLuu.
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XP1 — konodka nodknodeHUss wiietigha cesa3u ¢ moldyrnem UHOUKayuu;
XP2 — konodka nodkrnrodeHuss kK Modyrno obpabomku; J1 — J4 — KOHMaKmMHbIe
rnapbl yCmaHOo8KU pexxuma pabombl OKOHEYHO20 Kackada yHuUeepcaslbHbIX 8bl-
xo0a 1 (J1 u J2) u ebixola 2 (J3 u J4); XT1 — KoHmaKkmel noOK/IHOYEHUST UC-
MOYHUKa NumMaHusi U npueMHuUKa moKo80&20 cueHarna.

Puc.A.4. Bua moayns TOKOBOro Bbixoaa.

XS1
I’:TE_n_:TE_n_ET:'; =]
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16 XP1 2 n
C
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XP1 — konoOka noOdkmnovyeHus wieligha cesa3u ¢ Modynem uHOUKauuu;
XS1 — konolka rnodknoveHusi K Modyrnto obpabomku; HL1 — ceemoOuodHbIL
UHOUKamop.

Puc.A.5. Bug mMoAaynA aKTUBHOIO peXxuma yHnBepcanbHbIX BbIXOO0B.
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1 — MOHmMaXHas nnaHka;, 2 — eepmoeeod 0ssi Kabersisi ¢ 8HewHUM Oua-
mempom om 7 0o 8 Mm (ocmaribHble — Orsi Kabernel ¢ 8HeWHUM duaMempom
om 4,5 00 5,5 MM); 3 — eUHM KperneHuUs 3a3emrsiroue2o npoeooOHUKa.

Puc.A.6. Bnok kommyTtauum BK-102 24B/RS-485.
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NMPUNOXEHUE B. Cxembl BbIXxoaoB

B.1. YHuBepcanbHbie Bbixoabl Ne1 u Ne2

Ana obecneyeHns CONPsXKEHUs C Pa3fMYHBIMU TUMAMWN NMPUEMHU-
KOB OKOHEYHble Kackagbl Bbixogos (puc.b.1, 6.2) moryt pabotatbh Kak
npy NUTaHMM OT BHYTPEHHEro pasBs3aHHOrO0 UCTOYHMKA NUTaHus (ak-
TUBHbIA PEXUM), TaK U OT BHELIHEro WCTOYHUKA NUTaHUS (NacCUBHbLIN
pexum). TunoBas noctaBka — MNACCUBHBLIN pPeXnm paboTbl OKOHEYHOro
Kackaga.

B ckobkax Ha cxemax ykasaHbl 0603Ha4YeHnsa Ang yHMBepcanbHOro
Bbixoga Ne2.

B naccnBHOM pexume nuTaHMe OKOHEYHOro Kackaja yHuBepcasb-
HOro BbIXOA4a AOJPKHO OCYLLECTBAATLCHA Hanps>KeHneM NoCTOSHHOro TO-
kKa oT 5 go 15 B oT BHewHero MUCTodHuKa. [onyckaeTca nuTaHue
HanpsbkeHveM o 24 B, npu 3TOM amnnuTyaa BbIXOAHbLIX UMMYNbCOB
ByneT orpaHu4eHo yposHem B 15 B. [JonycTMMoe 3HayeHMe KOMMYTU-
pyemoro Toka Harpysku He 6ornee 10 MA.

[na nepeBofa BbIXOAOB pacxogoMepa B akTUBHbLIA PEXUM Heob-
XoOQuMa yCTaHOBKa MOAYMsl akTMBHOMO peXxuma yHMBepCasbHbIX BbIXO-
noB (puc.A.5), kKoTopbli nogkroyaeTca K pasbeMmy XP2 mogynsa obpa-
6OTKM, NpK 3TOM LWNend CBA3U C MoAyNeM WUHAMKaUUKU (Npu ero Hanm-
4uKn) noakntyaeTcs K pasbemy XP1 mMoaynsi akTUBHOIO pexuma yHU-
BepcasbHbIX BbIXOL4OB.

r ______ |

sy —[

I | TSOUT+
I 1 KOMm : . (DIR+)

|

| Moaynb |

| aktuBHoro | —_

| pexuma |

| I —

| | TSOUT-
: : (DIR-)

Puc.b.1. Cxema OKOHe4YHOro Kackaga npv noakrn4YeHHOM MoAaysie aKTUBHO-
ro pexxuma yHmBepcarbHbIX BbIXOAO0B.
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Mpn ycTaHoBKe MOAyrsi TOKOBOro BbixoAda (puc.A.4), KOTOPbIA Tak-
Xe nogknovaeTtcsa K pasbeMy XP2 mogynsa obpaboTkm, nepeBog B ak-
TUBHbIN pexuM yHuBepcanbHoro Bbixoga Ne1 ocyuiecTBnseTcs ycra-
HOBKOW MNepeMbl4eK Ha KOHTakTHble napbl J1, J2 Moayns TOKOBOrO Bbl-
xo[a, yHuBepcanbHOro Bbixoga Ne2 — Ha KoHTakTHble napbl J3, J4.

|

|

| TSOUT+
: 1 KOMm : ! (D|R+)
: Moaynb I
| TOKOBOFO BbIXOAA : %
| | .
: J2 (34) | TSOUT-
| : (DIR-)
L __ =

Puc.b.2. Cxema OKOHEeYHOro Kackaga npv noakrto4eHHOM Moayrie TOKOBOro
BbIxopAa.

B akTMBHOM pexume HanpsbkeHue Ha BbiXoAe Mpu OTCYTCTBUU UM-
nynbca, a Takke COOTBETCTBYLLEE YPOBHIO BbLICOKMIA B forMyeckom
pexume MoxeT 6biTb oT 2,4 o 5,0 B. MNMpn Hannumm umnynbca 1 npu
ypoBHe HU3KUW B NOrnM4eckoM pexmme — HanpsbkeHue Ha BbIXxode He
6onee 0,4 B. PaboTta Bbixoga B akTUBHOM peXMME AOMYyCKaeTCA Ha
Harpysky ¢ conpotmeneHnem He meHee 1 kKOm.

[AnvHa nnHUKM cBA3K Ans yHMBepcanbHbIX Bbixogos — 40 300 m.
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B.2. TokoBbIW BbIXop,

ToKOBbIN BbIXOA pacxogomMepa peanu3oBaH B BuAe MOAYIs TOKO-
BOro Bbixoda (puc.A.4), KOTopbI NoaknyaeTcs K pasbemy XP2 moay-
ns 06paboTku, Npu aTOM LINend CBA3N C MOAYyNeM UHAUKaUMn (Npu ero
HanuMuumn) nogkryaeTca Kk pasbemy XP1 Moayns TOKOBOro BbixoAa.

TokoBbI BbiIxo4 B AnanasoHax pabotbl (0-20) MA wnnu (4-20) MA
MOXeT paboTaTb Ha Harpy3ky conpoTtusrneHmem go 1 kOm, B guanasoHe
(0-5) MA — oo 2,5 kOwm.

[onyctumas anuHa kabens cBs3n No TOKOBOMY BbIXOAY onpenens-
€TCHA COMpOTUBIIEHNEM NUHUK CBA3W. [1pn 3TOM CymMMa BXOAHOMO CO-
NPOTMBMEHUS MPUEMHMKA TOKOBOrO CUrHama v COnpoOTUBIIEHUSA FIMHUK
CBS3M HE A0SMKHA NPEBbIWATb YKa3aHHOro CONPOTUBIIEHMST HArpy3Ku.

lMutaHue TokoBoro Beixoda (puc.b.3) ocylecTBNseTCA OT UCTOYHU-
Ka BTOPUYHOrO MUTaHUSA pacxogomepa, NyTeM MNOAKIYEeHUs napan-
nenbHO BXo4y NUTaHUs pacxogomepa Ha mopgyne obpabotku. B aTtom
Cny4ae TOKOBbI BbIXxog OyaeT ranbBaHUYEeCKN HEPA3BA3HbIM.

[na obecnevyeHnsa ranbBaHMYECKOWN pa3Bs3KM TOKOBOMO BbiXxo4a Ha
Hero HeobxoAMMO nofaTb HanpsKeHue MOCTOSHHOro Toka (24+1,2) B
OT BHELLHEro NCTOYHMKa NUTaHKUA.

XT1
1 424V EXT [——— Om ucmouHuka numanusi

| OUT®) ™ « MPUEMHUKY
GND EXT(-) _L> MOKOB020 cuzHasia

Puc.b.3. Pazbem XT1 TokOoBOro Bbixofia pacxogomMepa Ha nnarte moayns To-
KOBOroO BbIXoAaa.

BHUMAHMUE! [na obecne4yeHuss pabombl mOKogo20 8bixoda
Heo6x00uUMO 3aMKHYmMb KOHMakmHbie napbi J3 u J4 modynss mo-
Kogo20 ebixo0da (puc.A.4), nocne 4e20 NMPO2PaMMHO EKJIIYUMb
mokoesblill 8bix00. [lpu 3mom Onsi eHeWHUX cesi3eli BO3MOXHO UC-
rnosib308aHuUe MoJibKo 0OHO20 yHuU8epcasibHo20 8bixoda Ne1.
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NMPUNOXEHUE B. MNpunoxeHna K MeToaukKe NoBepPKU

Cxema coeauHeHun npu nosepke pacxogomepoB «B3JIET MMNAa»

(pekomeHayemasi)
, Bexopg [IN(F) [ " 3
2 EEEEE— MHOUKATOP
1 Bbixop | Bbixog RS | —» 4

N :

S F——» 6

-

1 — mpy6onposod rnosepoyHol ycmaHoeKu, 2 — pacxodomep;, 3 —
cyemyuk umrnyrnbcoe (4acmomomep); 4 — nepcoHasibHbIU KOMbomep;
5 — maza3uH conpomusrneHud; 6 — eoribmmemp.

Puc.B.1. Cxema coeguHeHun npu noBepke pacxogomepa «B3JIET MMNO».
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MeToauka onpeaeneHusi NOrpewHoCcTU U3MepeHns pacxona no TOKOBOMY

BbiXxoay

OnpepeneHve NOrpewHoCT U3MepPeHUss pacxogoMepoM pacxoaa
MO TOKOBOMY BbIXO4y MPOU3BOOUTCH MMUTAUMOHHLIM MEeTOAOM. 3Haye-
HWA cpefHero pacxoda 3afarTcs nyTeM nporpamMMHOro BBoga CMelle-
HUS HYNs pacxofoMepa, COOTBETCTBYHOLLErO NOBEPOYHOMY 3HAYEHMIO,
C MOMOLLLI0 NEPCOHASNBHOrO KOMMbIOTEPA U KOHTPOSIMPYIOTCSH MO MHAU-
KaTopy pacxogomMmepa unu akpaHy K.

OnpepneneHve NOrpeLlHOCTN pacxo4oMepa BbIMOMHAETCS Npy Tpex
3Ha4veHusx nosepoyHoro pacxoga — 0,1-Quavs (1-9 NOBepoYHas Touka,
pacxop yctaHaBnueaeTcs ¢ gonyckoMm + 10 %), 0,5-Quave (2-9 noBepoY-
Hasa ToudkKa, pacxop yctaHaBnmBaeTcsa ¢ gonyckom 10 %), 0,9-Quaus (3-9
noBepoYHas ToYKa, pacxon ycTaHaBnuBaeTcs ¢ gonyckom = 10 %).

NMPUMEYAHWE. 3HayeHusa pacxonoB B NOBEPOYHbIX TOYKAX MOryT
BbIGMpaTbCa UHBIMU — B COOTBETCTBMM C NacnOpTHbIM AMana3oHoM pa-
60Tbl pacxogomepa.

OTHOCKTENbHasi NOrPeLLHOCTb PAaCXO4OMEPOB MO TOKOBOMY BbiXoa4y
Gl BbluncnsieTcs no dopmyne:

SI — |:(I| — IMMH) ) QT.BbIX _ 1:| -100, %’
(IMaKc o lMMH)' Qoi

roe li — BbIXOQAHOW TOKOBbIN CUrHan pacxogomMepa B i-TOW NOBEPOYHOWN
Touke (cpegHee No Tpem oTcyeTam), MA;

[ — MMHUMarnbHOe 3HayYeHne Toka — 0 (4), MA;
Ivake — MakcMarnbHoe 3HaveHue Toka — 5 (20), MA;

Qr.eux — MaKCMManbHoOe 3HayYeHne OoObeMHOro pacxoga, COOTBET-
cTBytoLLEE lmakc, M3/Y;

Qoi — 3HA4YeHMEe 3TanoOHHOro pacxoga B i-TOM MOBEPOYHOM TOUKE,
M3/y.

PesynbTaTbhl NOBEPKM CHUTAKOTCHA NONOXUTENbHBIMW, €CNN NOrpeLU-
HOCTb pacxogoMepa BO BCEX MOBEPOYHbLIX TOYKAX HE MpeBbILAOT
+ 0,5 %.

[onyckaeTcsa BLINOMHATL OnNpeAenieHne NOorpeLHoCcTM pacxogome-
pa Nno TOKOBOMY BbIXOAY Ha MOBEPOYHbIX YCTaHOBKaX. [ns aToro K To-
KOBOMY BbIXO4y pacxogoMepa, YCTaHOBMEHHOrO Ha MOBEPOYHYHO yCTa-
HOBKY, NOAKMOYaAETCsl MarasnH CONPOTUBMNEHNNA, HA KOTOPOM BbIXOLHON
TOKOBbLIN CUrHanN co3gaeT NnageHne HanpskKeHus, U BONbTMETP ANs U3-
MEpPEHNSA 3TOro HanpshkeHus. 3HavyeHne U3MEPEHHOro Toka onpeaens-
€TCH B COOTBETCTBMMU C (POPMYIIOMN:

1000-U;
li =— " , MA,
R
roe li — BbIXOQHOW TOKOBLIM CUrHan pacxogomepa B i-TOW NOBEPOYHON

TOuKe, MA;

Ui — HanpsxeHue, n3aMepeHHoe BOSIbTMETPOM B i-TOW NOBEPOYHON
Touke, B;

R — 3HayeHue cOonpoTUBMEHUS MarasuHa, NoaKNYEeHHOro K TOKO-
BOMY BbIXo4y pacxogomepa, Owm.
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CpepnHee 3HayeHue pacxoga Qw, W3MEpPEeHHoe pacxodoMepoM,
onpegensieTca B COOTBETCTBUN C POPMYIION:

>Q,

_ = 3
Q. = - , M3/,

roe Quj — 3HaYeHne pacxoga npu j-TOM U3MEPEHNM NO TOKOBOMY BbIXO-
Ay pacxogomepa (paccunTbiBaeTCsi B COOTBETCTBMM C PyKOBOACTBOM MO
aKcnnyaTauum pacxoaomMepos), M3/y;

N — KONMYECTBO U3MEPEHUN (KONIMYECTBO OTCYETOB N 3a BpeMs n3-
MepeHnsa — He meHee 11).

PesynbTaTbhl NOBEPKM CHATAKOTCA NOSTOXUTENbHBIMW, €CNN NMOrpeLu-
HOCTb pacxogomepa Mpu U3MepeHMM cpegHero o6bEMHOro pacxona
XMOKOCTWN He NpeBbIWAET YKa3aHHOMO 3HaYeHuS.

Mpn HECoOTBETCTBUM NOSTYYEHHbIX B pe3yrbTaTe NOBEpPKN MnorpeLu-
HOCTEN N3MEPEHUA HOPMUPYIOLLUM 3HAYEHUSAM BbIMOSTHAETCH HOCTUPOB-
Ka pacxogomepa, nocre Yyero noBepka BbIMOMHAETCA NOBTOPHO.

Mpy nonoXuTenbHbIX pe3dynbTaTax NOBEPKM AenaeTcss OTMETKa O
cooTBeTCcTBUK B NpoTokone (MpunoxeHne B).
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MpoTokon noBepku pacxogomepa «B3JNET MMa»
(pexomeHayemas opma)

3aBoackon Homep "og Bbinycka

Bua nosepku

MyHkT
HanmeHoBaHue onepauni JOKyMeHTa OTmeTka o
MO noBepke COOTBETCTBUNA
1. BHeLHWMn ocMOTp 3.2.7.1
2. OnpoboBaHne 3.2.7.2
3. OnpegeneHune NOrpeLLIHOCT pacxogomMepa npu 39273
n3mepeHmm obbema n cpegHero 00 bEMHOro pac- B
xoga
4. MNogTeepxaeHne COOTBETCTBUSA NPOrpamMMHOro 39274
obecneyeHus T
Pacxogomep K aKkcnnyaTtauum
(ropeH, He rogeH)
[lata nosepkun « » 20 r.
MoBeputensb /
(noanwuchk) (9.1.0.)
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NMPUNOXEHUE I' UCTOYHUK BTOPUYHOIO NUTaHUSA
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B) BUA CHU3Y

* - CNpaBOYHbI pa3mep

1 — KpoHwmeUH Ons KpenneHus Ha DIN-peltky 35/7,5; 2 — KoOH-
makmHas KosioOKka nMoOKMoYeHUs HanpsixxeHus numaHus ~220 B 50 'y
(L — nuHus, N — Hedmparnb); 3 — 8UHM 3a3eMreHus; 4 — uHOuKkamop
pabombi UCMOYHUKa 8MOPUYHO20 NumMaHusi; 5 — KoHmakmHasi kosiodka
8bIXOOHO20 HarnpsixeHusi =24 B.

Puc.l'.1. UcTouHuk BTOpUuYyHoro nutanumnsa B3JIET UBI ncnonHeHusn
UBIM-24.24 (=24 B 24 Br).
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