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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 COKPALLEHNI

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 yCTPOWCTBa 3MeKTPOYCTaHOBOK,;
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-
mMarumTHblx «B3JTIET MMO» TexHn4ecknum ycrnoBusiMm B npeaeniax rapaHTUMHOro
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-
3Ha4eH Onsa namepeHus cpegHero o6beMHoro pacxoga n obbema anek-
TPOMNPOBOAALWNX XUOKOCTEN B LUMPOKOM [AManasoHe TemnepaTtyp W
NpOBOAMMOCTEN, B TOM YnCre, MUMHEPaNU3oBaHHON 0O0POTHOM BOAbI.

OcHoBHas cepa npumeHeHus pacxogomepa «B3NET MMNA» — cu-
CTeMbl NogaepXaHns NIacToBOro AaBfeHnsa Ha HedTenpoMbICnax.

Mo 3akasy pacxogomMep MOXEeT 6biTb BbLINOSMHEH AN U3MepeHus
napaMeTpoB pPeBEpPCUBHOINO NOTOKa C BblAaden curHana HarnpasneHus
noTokKa.

Mpn HeobxoauMoCTU LeHTpanu3oBaHHoro cbopa, obpaboTku, xpa-
HEeHUS U fJanbHeuwen nepefayn u3MepuTesibHon MHdopmauum C He-
ckonbkux pacxogomepos «B3JIET TMNAO» oHWM MoOryT nogkrntoyaTbCa K
KOMMNIEeKCy u3MepuTernbHo-BbluMcnuTensHomy «B3JIET» wucnonHeHus
MBK-101.

OnucaHuve B3pbIiBO3aLLMLLEHHOIO UCMOMIHEHUA pacxogomMepa npu-
BEOEHO B [OOKyMeHTe «Pacxogomep-CYeTumMK 3neKTPOMarHUTHbIN
«B3JET MMa». Ucnonnenwne MMNA-Ex. PykoBoacTBo No aKkcniyataumm»
LWKCAO.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:

- HaNPSYKeHME NUTaHNs — CTabnnuampoBaHHOE HaMNpPsSXXEeHNEe NOCTOSAHHOIO
TOKa 3HayeHneM 13 ananasoHa oT 18 go 25 B ¢ ypoBHeEM nynbcaunm He
bonee 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).

Bo3amMoXXHO noaknoveHne HeCcKomnbKUX pacxoAoMepoB K OOHOMY UC-
TOYHWKY BTOPUYHOIO MUTaHUS COOTBETCTBYHOLLEN MOLLHOCTU C UCMOSb-
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;
- NEPMOANYHOCTb 06CnyXnBaHust — He pexe 1 pasa B roa.
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1.2.7. Pacxopgomep cootBetcTByeT TpeboBaHmam NOCT P 52931 no yctou-
YMBOCTMU:

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

- K MexaHn4eckum Bo3genctenam — 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 Bo3gencteuam — rpynne 3 (guanasoH TemnepaTypbl
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.

CteneHb 3awmnTbl BK cootBeTcTBYET KOAY IP65 No NTOCT 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 XapakTepucTukm pacxogomepa u 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-
3ynbTaTtoB U3MepeHusa cpegHero obbemHoro pacxoga, obvema pas-
NNYHBIX XXUAKOCTEN 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 BKIMHOYUTEIIbHO
(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 npmeeneH B 1abn.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 OAHOMO0 WMCTOYHMKA 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 «B3JTET» ncnonHexdns NBK-101.

1.4.4. OkcnnyaTtaunMoHHas AOKYMEHTaUMsA 1 KapTbl 3aKka3oB Ha AaHHOe mnsge-
nve n Jpyryo npoaykumio, Bbinyckaemyto dpupmon «B3JIET», pasme-
LLileHbl Ha canTe nNo agpecy www.vzljot.ru.

Tam Xe pasmMelleH nakeT nporpamm «YHuMBepcasrbHbI NPOCMOTP-
LLMK», BKMHOYaKOLWMA B CBOM COCTaAB WHCTPYMEHTasbHYH Mporpammy
«Monutop B3JET MMNA» ana pabotbl ¢ npubopom no nocnegoBaTesb-
HOMY MHTepdency.
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1.5. YcTpoucTBo u pabora

1.5.1. MpnHUKMN paboTbl
MpuHuMn paboTbl pacxogoMepa OCHOBAH Ha U3MEPEHUN 3NEKTPOo-
aswxywen cunol (O0C) nHAYKUMK, 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

NEPBUYHbLIN

lMumaHue
NMPEOBPA3OBATEIb 06MOMOoK
PACXOOA anexmpomazHuma
—
BIOK
N3MEPEHUA
[ -
a4c
UHOYKUUU
>
L

Puc.1. CTpykTypHas cxema pacxogomepa.

ONeKTPOMarHMTHbIN NepPBUYHLIN NpeobpasoBaTenb pacxoa (MMMP)
npeacTaBnsaeT cobor NonbIN MarHUTONPOHULAEMbIN LIUIMHAP, CHAaPYXK
KOTOPOro pasmeLlLeHbl OOMOTKN anekTpoMarHnTa. BHyTpeHHss noBepx-
HOCTb UMNUHAPA MMEET 3NeKTPOn30oNaUMOHHOE NoKpbIThe. [na cbema
N3MEPUTENBHOIO CUrHana B CTEHKax LUUNuHApa AnameTparibHO pacno-
NOXeHbl ABa 9NEKTPOAa, KOHTAKTUPYHOLWME C KOHTPOMMPYEMOM XUOKO-
CTbHO.

90C wHaykumm E nponopuuoHanbHa cpeaHen CKOpPOCTM MOTOKa
XMOKOCTWN V, PacCTosHUIO Mexay anekTpogamu d (BHyTpeHHemy aua-
MeTpy NepBUYHOro npeobpasoBarterns) 1 MarHUTHOM MHAYKUMK B:

E=k-B-d-v,

roe k — koadhpnumeHT nponopunoHanbHOCTH.

[ns gaHHoro Tunopasmepa pacxogomepa B n d — BenuyuHbl no-
cTosiHHble. 3HayeHne JC He 3aBUCUT OT TeMnepaTtypbl, BA3KOCTU U
NPOBOAMMOCTU XXMAKOCTM NPU YCNOBUKU, YTO NPOBOAMMOCTb NPEBbLILLAET
3Ha4YeHue, yKkazaHHOE B TEXHUYECKMX XapaKkTepPMUCTUKAX.

C yuyetom cbopmynsl ana S0C uHaykunmn pacxon Q onpeaensieTcs
cnegyowmm obpasom:

T d? n-d

V= -E.
4 4.k-B

Q
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1.5.2. YcTponcreo pacxogomepa

Pacxogomep cCOCTOUT M3 3NEKTPOMarHUTHOrO MepBUYHOrO Npeob-
pasoBaTens pacxoga v BTOpUYHOro npeobpasoBatens (Mukponpouec-
COpHOro 6rioka anekTpoHukn) — 6noka namepexus ().

B kopnyce 6noka namepeHus yctaHoBfieHa nnata moaynsi obpa-
6oTtkn. [Mnata moayns uWHAOMKaAUMKM B pacxo4oMepe  WUCMOSTHEHUSA
MMNA-213 ycraHoBneHa Ha nepegHIo naHenb U CoeaNHAETCa ¢ Moay-
nem obpabotkn wnendgom. WcnonHenne [MMA-113 wmHankatopa He
nmeer.

Mogaynb o6paboTkun 6roka nsmepeHnsa obecneymBaeT:
nuTaHne oO6MOTOK ANEKTPOMArHnTa;
npuvem n obpaboTky nsmeputenbHoro curHana (34C nHaykumm), onpe-
AenexHve cpegHero o6bLEMHOro pacxoaa;
npeobpasoBaHve M3MEPEHHOro cpegHero o6bemMHOro pacxoga B Mo-
cnefoBaTenbHOCTb BbIXOAHbBIX MMMYbCHbLIX CUTHASOB;
onpeerneHne HanpasfieHus NOTOKa W BblAayy curHana HanpasneHus
NOTOKa B BUAE YPOBHS NNOrMYECKOro CUrHana;

HakonneHve obbema 1 BpeMeHn HapaboTKn HapacTaoLwmMM NTOroMm;
AnarHocTuky paboTtbl npmubopa;

XpaHeHMe YCTaHOBOYHbIX W HAKOMMEHHbIX AaHHbIX;

obMeH no nocnegosaTenbHOMY HTEpdency RS-485.

B 6noke namepeHuns ons oopmMmpoBaHNA TOKOBOIO BbIXOLHOMO CUr-
Hana Ha mogynb 06paboTkM yCcTaHaBNMBaETCA MO 3akasdy MOAYIb TOKO-
BOro BbIXOAa, KOTOPbIN Takke obecrnednBaeT BO3MOXHOCTb BKITHOHEHUS
aKTUBHOIO pexnma paboTbl YHMBEpPCarnbHbIX BbIXOA4OB. B criyyae oTcyT-
CTBUSA MOAYIIS1 TOKOBOrO BbIXO4a aKTUBHbIN PEXUM YHMBEPCAlbHbIX Bbi-
Xo4oB obecneynBaeTca YCTaHOBKOW MO 3aka3dy MoAynsa akTUBHOIO pe-
XMMa yHMBepCanbHbIX BbIXOA0B.

®PyHKUMOHamNbHbIE BO3MOXHOCTW MOCTaBMASIEMOro pacxogomepa
onpenensitoTcs ero UCnosiHeHneM 1 TpeboBaHNAMKU NpU 3akase.

11
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PACXOOOMEP
BINOK UBMEPEHUA
< =24B
Moaynb
o6paboTku
CueHan yHusepcarnbHo20 e&(oda
g RS-485
nne < >
~ Moayne | v
| rokomoro —|— |l Toxosmieexed
|_seixona_|

a) ucnonHenwue MNra-113 c mogynem TOKOBOro Bbixoaa

PACXOOOMEP
BJIOK UBMEPEHUA
=24B
Moayne <
obpaboTtku CuaHar yHueepcasbHo20 swoda
CueHan yHugepcasbH020 8bixo0a
<> >
RS-485
nne | >
Mopaynb |
aKTUBHOro
| pexcawa VB |
MUHaukaTop

0) ncnonHexne MMAO-213 ¢ Moaynem akTUBHOIO pexunma yHuBepcasnbHbIX
BbIXOA0B
[P — nepsuyHbIl npeobpasosamersib pacxoda

Puc.2. dyHKuMoHanbHaa cxema pacxogomepa.

1.5.3. YpoBHM gocTyna

B pacxogomepe npeaycMOTpeHbl TpU YPOBHS OOCTyna K yCTaHO-
BOYHbIM 1 KanMbpoBOYHbIM NapamMeTpam.

YpoBHM OOCTyna OTNMYAKTCA COCTAaBOM WHAULMPYEMOW Ha AUC-
nnee nHopmaumm (Npu ero Hanu4mMmn), BO3MOXHOCTAMU MO U3MEHEHUIO
YyCTaHOBOYHbIX, KanMbpOBOYHbIX NapaMeTpoB pacxogomepa u 0b603Ha-
yatoTes kak pexumsl PABOTA, CEPBUC n HACTPOWKA.

HasHayeHne pexxumoB:
- HACTPOWIKA — pexum HacTPONKU 1 NMOBEPKU;
- CEPBUC — pexum noaroToBKM K 3KCnyaTauuu;
- PABOTA — akcnnyaTaunoHHbIN pexnm (pexxmum nosib3oBaTtens).
Pexumbl paboTbl 3agatotcs koMbuHaumen Hanuums /| OTCyTCTBUSA
3aMbIKaHNS MepeMblYKaMn OBYX KOHTAKTHbIX Map, PacrnosioKEHHbIX Ha

12
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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-
KaHUS KOHTAKTHOW Mapbl, @ «-» — OTCYTCTBUE 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 N3MEPEHWNIO;

- NapaMeTpPOB N PEXMMOB paboTbl yHUBEPCANbHbIX 1 TOKOBOTO BbIXOAOB;

- NapaMeTpOB UHAVKALNN.

B pexxume PABOTA B0O3MOXHa MognduKaLms:

- napamMeTpoB MHAnKaumm (Habopa MHANUMPYyEeMbIX NapamMeTpoB, BpemMe-
HW MHOMKaLUUK OAHOro napameTpa, e4uHuUL, U3MEePEHNS, OTCEYKM MO UH-
ankauun);

- NapameTpoB CBA3M MO nocnegoBaTenlbHOMY UHTEpPdENCY.

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 kannbposkn 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 nHdopmMaumm
McnonHeHue
pacxogomepa TokoBbI |YHUBepcanbHble| WHTepdenc
ViHnkaTop BbIXO BbIXOAbl RS-485
Mnra-113 ¢ moagynem 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
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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 3HakoB nHAMKauum
napameTpa n3mMepeHus | 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 onpenensaeTcs Kak cyMma o6beMOB, HaKOMMEHHbIX
npy NPAMOM (NONOXUTESNTbHOM) U 0BpaTHOM (OTpuuaTeslbHOM) Hanpas-
NeHnsIX NOToKa, C Y4eTOM 3HaKa HarnpaBrieHus notoka. B HepeBepcuB-
HOM pacxogomMepe npupaweHve obbema Ans uHAMUMpyembiX napa-
METPOB «CYyMMapHbI 00bEM» N «OOBbEM NpU NPSMOM HanpaBliEHUMN»
OAMNHAKOBO.

3. Nocne nepenonHeHnst cHeTYMKa HaKoMSEHUss COOTBETCTBYOLEro 06b-

eMa MHAMKaums NPoOOIMKAETCH C HyNeBOro 3HaYeHUs.

Pacxogomep wucnonHenus [MO-213 ocHawaeTca 7-CerMeHTHbIM
8-pa3psaHbIM C OECATUYHOM TOYKOW XUOKOKPUCTANIMYECKMM MHOMKA-
TOPOM, UMEKLUM ABe CTPOKM (puUC.3):

CTpoka B6yKkBEeHHO-LUMGPOBON MHGOPMaLMK;

CTPOKa UHOUKauUKM cneynanbHOro CUMBOSIa — Mapkepa.

Mapkepbl B Buge cumeona V cnyxaT Ans ykaszaHus Ha obo3Hadve-
HWe MHAUUMPYEMOro napameTpa U Ha eguHuLbl U3MEepeHns pacxoga u
obbema (Npn UHOMKAUMWM ITUX NapamMeTpoB), MaApPKUPOBAHHbIE Ha Me-
pegHen naHenu npudopa Hmxke XKA.

cmpoka
|_— 6yKkeeHHO-UUGpPOsOL

— 4 E E;I D Di urgpopmayuu

—— cmpoka Mapkepa

T Q \ V+ V- n M
© ? o—o—=° nimue - M3y MapKuposeka Ha
nepedHel naHenu

Puc.3. Bug nHgukatopa pacxogomepa C MapKUpoBKOM OOO3Ha4YeHUW Ha
nepegHen naHenu Npu MHAUKauMm ob6bLema obpaTHOro NnoToka (UH-
avumpyemoe 3HadveHue V- = -122,7 m3).
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Habop nHamumpyembix napaMeTpoB, eOUHULBI UBMEPEHUS N Nepu-
O4 WMHOMKaUMK, a Takke oTceyka no uHavkaumm (cm. n.1.5.5) moryt
yCTaHaBnMBaTbCH MO 3akady Mpu BbiNyCcKe M3 NPOM3BOACTBA UMM Ha
obbekTe npu BBOAE B aKcnnyatauuto. Nepunog nugukaumm (Bpemsi UH-
AvKauun OOHOro napameTpa) MOXeT yCTaHaBnMBaTbCA B npegeriax oT
1 no 100 c. lNMpun TMNoBOW nNocTaBke Nepuos MHOMKaUUK ycTaHaBnmMBa-
eTcsa paBHbIM 5 C.

Hanuune HewTaTHOM cuTyaumm B pexumme paboTbl Tpybonposoaa
NN HemcnpasHoOCTM Npubopa ByaeT NepmoaMyeckn NMHANLMPOBATLCS B
Buge cumsorna H Ha cooTBeTcTBYyloLLeM 3HakomecTe KK, [lnarHocTtu-
pyemble HEUCNPaBHOCTU U HOMepa 3HAKOMECT ykasaHbl B pasgerne 2.5
HaCTOsILLLEro pykoBoACTBa.

1.5.4.2. YHuBepcarnbHble BbIXOAbI

Pacxogomep mnmeeT gBa ranbBaHWYeCKN pa3Bsi3aHHbIX YHUBEp-
canbHbiX Bbixoga Ne1 m Ne2, HasHayeHMe KOTOpbIX U pexunm paboTbl
3agatoTcs nporpaMmMHbIMKU yCTaHoBKamMu. Kaxabi BbIXO4 MOXeT pabo-
TaTb B UMMYIIbCHOM, YAaCTOTHOM UIN NTOTMYECKOM pexume.

B MMnynbCHOM M 4acTOTHOM pexumax obecrneumBaeT BbIBO4 pe-
3yNnbTaTOB M3MEPEHUS B BUAE UMMYSbCHOW NocreaoBaTeflbHOCTM TUna
«MeaHgp» CO CKBaXXHOCTbO 2 M HOPMMPOBAHHLIM BECOM MMMYIILCOB.
MpepenbHas Yactota cnegosaHusa umnynscos 2000 My,

KoHcTaHTa npeobpas3oBaHusi MMMNYNbCHO-4acTOTHOro Bbixoda Kp,
onpegensawwas BeC UMMynbca, YCTaHaBMMBAETCA NPU BbINyCKe U3
npoM3BOACTBa B COOTBETCTBMM C 3aka3om B npegenax ot 0,0001 go
200 000 ¢ muHumanbHon guckpeTtHocTbio 0,0001. [Ans onpenenenus
3HayeHus Kp C y4eToM MaKcMmarbHOro 3HaveHusa pacxoga B Tpybo-
nposoge, roe 6yoeTt yctaHaBnmMBaTbCHA pacxogoMep, a Takke 4acTtoT-
HbIX CBOWCTB MPUEMHMKA MMMYNbCHOIO CUrHama MOXHO BOCMOMb30-
BaTbCs (bopMynon:

36-F  18-10°

QmaKc QmaKc Ty

K, [umn /n] <

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

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

w= Tuan/2 — MUHUMANbHO AOMNyCTUMAsa ANs NPUeMHUKa OnvTernb-
HOCTb MMMYJSIbCOB pacxogomepa, Mc;

Twun — NEpMoOA 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
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(normnyeckun pexxum paboTbl), B pacxogoMmepax Anst OAHOHanpaBfeHHO-
ro NOTOKa BbIXO OTKIOYaETCS.

B yacTtoTHOM pexume yactoTa crnegoBaHUsS NponopuMoHanbHa 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 MMMNYbCHOW nocne-
poBartenibHocTh (He 6onee 2000 y), koTopas 6yaet dopmupoBaTbLCA
Ha BbIXo4e B Criyvae, ecnvm U3aMepeHHoe 3HayYeHue pacxoga npeBbilla-
eT 3HayeHne Quavs AN gaHHoro DN pacxogomepa. 3agaHHoe 3Hadve-
Hne ABapUMHOWN 4acTOTbl AOMKHO ObiTb HE MEHbLUE 3a4aHHOro 3Ha-
YyeHnss MakcumanbHOM 4YacToTbl A4S AAaHHOro Bbixoda. [ns oTknoye-
HUA PYHKUMM POPMUMPOBAHMS Ha BbIXOAEe aBapUNHOW 4acToTbl HEODXO-
ANMO 3adaTb 3HayeHne ABapuUHOM YacToThl, paBHoe 0.

MporpaMmMHO B 4aCTOTHOM pexume paboTbl Bbixoda MOryT 3aja-
BaTbCA ycTaHoBkM Pacxopg no mopynio, Pacxon npsimon n Pacxop
oGpaTHbIN.

Mpn yctaHoBke Pacxoam no moAayno MMMynbCHas nocrenosa-
TENbHOCTb C YAacCTOTOW cneaoBaHust, NPONOPLMOHANbHON N3MEPEHHOMY
3Ha4YeHuto pacxoga, popmMmpyeTcs Ha Bbixode npu nobom Hanpaene-
HuM notoka. lNMpu yctaHoBke Pacxop NpsiMOM — TOMbKO MpY NPSIMOM
HanpaeneHMn notoka, Pacxog oGpaTHbIM — TONbKO nNpu obpaTHOM
HanpaBneHuu.

B uMnynbcHoMm pexume paboTbl B TeYeHMe CeKyHObl Ha BbIXOA MOCTY-
naeT nayka MMMNyrbCOB, KONMYECTBO KOTOPLIX C Y4ETOM Beca MMnysbca
COOTBETCTBYET 0ObeMY, M3MEPEHHOMY 3a NpeablayLLyt CEKyHAY.

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

Mepuoa MMnynbLCOB — nepuos CrnegoBaHWst UMMYMbCOB B MauYKe;
MOXeT ObITb 3a4aHo 3HavyeHue ot 1 go 1000 mc.

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

Mpu ycTtaHoBke O6BEM MO MOAYIIO UMMYIbCbI, KONIMYECTBO 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 BbIxOAe Hanuumioo cobbiTusa (unn ero onpe-
AEeNEeHHOMY COCTOSIHMIO) COOTBETCTBYET OAMH YPOBEHb 3NEKTPUYECKOro
curHana, a oTCyTCTBUIO COObITUSA (MU MHOMY €ro COCTOSIHUIO) — APYrou
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 Bbixoda B NIOrMYECKOM pexunme 3aaeTcs yCTaHOBKa-
MMU:
- ObpaTHOe HanpaBfeHue NoToKa — YPOBEHb CUrHana Ha BbIXO4e W3-
MEeHSeTCa Npy U3MEHEHUW HanpaBreHns NoToka B Tpybonposoae;

- OwmbkKa Q>Qmakc — YPOBEHb CUrHaNa Ha BbIXO4e U3MEHUTCS, €CNnN n3-
MepeHHoe 3HaveHue pacxofa npeBbICUT 3HavyeHne Quane ANA OAHHOTO
DN pacxogomepa;

- Nlrtob6an owmbKa — ypoBeHb CUrHama Ha BbIXOA4Ee WU3MEHUTCS Npu BO3-
HUKHOBEHUN NOOON HewwTaTHOW CUTyauun, AmarHocTupyemon npmbo-
pPOM;

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

Cxema OKOHEYHOro Kackaga yHMBepcarbHbIX BbIXO4OB M OnucaHue
ero pabotbl npmBeaeHsbl B MNpunoxeHun b. [AnvHa nuHMm cBA3K NO YHU-
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=Qy +(Qy - Q) e e

’
Makc IMVIH

roe: Q — n3amMepeHHoe 3HaveHue pacxoaa, N/MUH;

Quy — 3a4aHHOE 3HAYeHWEe HWXKHEW YCTaBKM MO TOKOBOMY BbIXOAY,
cooTBeTCTBYHOLWEE lmmn, N/MUH;

Qsy — 3a4aHHOE 3HaYeHMEe BEepXHEeln yCTaBKW MO TOKOBOMY BbIXoA4y,
cooTBeTcTBYOLLEE lvake, NI/MUH;

lsuix — 3HAYEHME BbIXOAHOrO TOKOBOrO CUrHasma, COOTBETCTBYHLLEE
N3MepeHHOMY 3Ha4YeHuo pacxoda, MA;

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

M — MMHUMAanbHOE 3HaYeHMe auanas3oHa paboTbl TOKOBOIO BbIXO-
Aa (0 unu 4), MA.

MporpaMmMHO Onsi BKITHOMEHHOrO TOKOBOrO BbiXO4a 3agarTcs auva-
nas3oH paboTbl N 3HAYEHUs1 YCTaBOK, a Takke HasHadeHue. lpu ycTa-
HOBKE HasHayeHusi Pacxog no mogynk — TOK, NMPOMopUMOHarbHbIN
N3MEepPEeHHOMY 3Ha4YeHW0 pacxopa, NoJaeTcs Ha BbiIxod Mpu nobom
HanpaBfeHMM NoToka, Npu ycTaHoBke Pacxod mpAMOM — TOSMbKO MNpwu
NPsIMOM HanpaeBneHun MNoToka, npu ycTaHoBke Pacxon obGpaTHbIN —
npy 06paTHOM HanpaBneHUN.

Mpn ncnonb3oBaHMM TOKOBOrO BbIXOA4A BO3MOXHA paboTa TONbKO
yHMBepcarnbHoro Bbixoga 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 namMepsieMblX U 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 noaknto4YeHns K KOMMNek-
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. CepBUCHbIe (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 NMOPOroBble 3Ha-
YeHUs pacxoda, HMXKe KOTopbIX (Npy N3MeHEeHMM pacxoda B 6OMbLUYO U
MEHbLUYK CTOPOHY COOTBETCTBEHHO) OTCYTCTBYET HakonsieHme obbema,
BblAa4a MMMynNbCOB M TOKOBOro curHana. pu aToM MHOuumMpyeTcst Hy-
neBoe 3Ha4YeHue pacxona.

OTceuyka Nno HAMKaToOpy — 3TO 3HAYEHMEe pacxona, HUXe KOTOpOo-
ro MHOUUMPYETCS HyneBoe 3Ha4YeHNe pacxoa, a HakonneHue 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 onsa peBepCUBHOrO NOToKa OTCEYKU cpabartbiBatoT
Kak npu nonoXutenbHOM, Tak U Npu oTpuuaTeNbHOM HanpaBneHun no-
Toka. CurHan HanpasfneHust NoToka Takke M3MEHSETCHA C y4eToM ycTa-
HOBMEHHbIX OTCEYEK.
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1.5.6. KoHCTpyKUMA

lMpoToyHasa 4YacTb pacxogomepa BbINOSHAETCA MO4 NpuUcoeanHe-
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.

BHyTpeHHsaa nosepxHocTb MNP dytepyeTtca pesanHon. KoHCTpyk-
LUMSA NPOTOYHOM YacTu YCTOMYMBA K MakcumanbHomy paboyemy nasne-
HUIO.

Ha TopueBbix noBepxHocTaAx [P BbINONHEHbI MPOTOYKU MOA
yNnoTHUTENbHbIE KomMbla. [lpu MCnonb3oBaHWMM OTBETHbIX (naHueB
YyNnoTHUTENBHbIE KOMbLa obecnednBatoT 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 npwu BbiNycke U3 NpousBOa-
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 HapyXHblM anameTpom ot 4,5 o 5,5 mm.

1.5.7. Cuctema cbopa gaHHbIX

C nomowbi  KOMMMekca  U3MepPUTENbHO-BbIYUCIINTENBHOIO
«B3JIET» ucnonHeHna MIBK-101 moxeT BbITb opraHun3oBaHa cucTema
cbopa n BbIHOCHOM nHankauum ot 1 ao 8 pacxogomepos (puc.4, 5).

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

-CBA3b NO BHYTpeHHeMy WuHTepdency RS-485 ¢ pacxogomepamu

«BS3NET MMay;

npuem, obpaboTky U apxMBMpoOBaHWE N3MEPUTENBHON WMHOpMaLnN,
nocTynarLlen oT pacxoLoMepoB, NOAKITHOYEHHbIX MO BHYTPEHHEMY WH-
Tepdpency;

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

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

MoapobHoe onucaHue komnnekca npuMBeneHo B AOKYMeHTe «Kom-
NNekc  uamepuTenbHo-BbluMcuTenbHbin ~ «B3JIET»  mucnonHeHune
MBK-101. PykoBoacTteo no akcnnyaTtauum» B53.00-00.00-30.
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Pacxogomep

RS-485

|

=24 B

e . RS-485
: Briok | | Rg.o30
MBK-101
-
e e+ YHuBepcanbHble
L - BbIXOA4bl
=24 B

Puc.4. Cucrema c60pa OaHHbIX U BbIHOCHOM MHAUKALUKM Ha b6a3e KOMMekK-

ca «B3JIET UBK» ncnonnennsa UBK-101 gnsa ogHoro pacxognomepa.

RS-485
RS-485
Y \
Pacxogomep Pacxogomep
Nel e Neg
A A
=24 B =24 B
tee e l«—» RS-485
Y v Brok |, Rs-232
nnarta nnara RS-485 MBK-101
KOMMyTaumm | KOoMmMyTauum | >
=24B RS-485 e+ YHMBepcanbHbie
4 L BbixoAbl
BK-102 24B/RS-485
=24 B I =24 B

Puc.5. Cuctema cbopa gaHHbIX U1 BbIHOCHOM MHAUKaLUM Ha 6a3e KoMnnek-
ca «B3JIET UBK» ncnonHenusa UBK-101 ¢ ncnonbsosaHmem bBK-102

AnAa 2-8 pacxogomMepos.
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1.6. MapkupoBka n nnombupoBaHue

1.6.1. Ha nepeaHen naHenu 6noka namepeHns pacxogomMepa ykasbliBatoTCs:

- HanmMeHoBaHne n 06o3HauYeHue 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 [NI1P.
Ha nepegHen naHenun 6noka KOMMyTauMm ykasblBaeTcs:

- HaumeHoBaHMe N 0bo3HayYeHne Bnoka;

- TOBapPHbIN 3HAK U NOroTnn PUPMbI-M3roTOBUTENS.

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

1.6.3. KoHTaKkTHasa napa paspelueHna moandukaumnm cepBUCHbIX NapaMmeTpoB
MOXeT OblTb onfiomMbupoBaHa nocne npoBedeHna MnyckoHanagouHbIX
pabor.

Kpome Toro, ansg sawutbl OT HECAHKUMOHUPOBAHHOIO AOCTyNa npwu
TPaHCNOPTUPOBKE, XPaHEHUN UMW 3KChfyaTaumm MOXeT ObiTb OnfioM-
BGupoBaH kopnyc 6roka N3mMepeHus.
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2. NICMNOJIb3OBAHUE MO HASHAYEHUIO

2.1. 3kcnnyaTauMoHHbIe OorpaHu4YeHuns

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

2.1.2. Pacxogomep MOXeT yCcTaHaBMBaTbCA B BEPTUKANIbHOM, rOPU3OHTalb-
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 OOSDKHO OblTb HUKaKUX
YCTPOMWCTB UMW 35IEMEHTOB, BbI3blBaOLUX U3BMEHEHNE CTPYKTYPbI MNOTO-
Ka XXnOKocTu;

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

- HaNPSYKEHHOCTb BHELUHEro MarHUTHOrO NMonsi NPOMbILUIIEHHOW 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 XNOKOCTEN U T.M.), PEXNUM paboTbl N COCTOSIHME
TpybonpoBoga He OOIMKHbI NPUBOAUTL K MOSIBMIEHUIO OTMOXEHW, BMU-
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 UCMPa8HOCMbIO.

2.1.5. HeobxogMmocCTb 3alMTHOrO 3a3emneHusa npubopa onpeagensieTcs B
cooTBeTCTBUMN C TpeboBaHnamu rmasbl 1.7 «lMpaBun ycTponcTea afeKT-
POYCTAHOBOK» B 3aBUCMMOCTWU OT HamnpshiKEHUA MUTAHUSA U YCIOBUI
pa3meLleHnsa npubopa.

3asemneHne npubopa Npom3BOANTCS C NMOMOLLLIO KITEMMbI 3aLLMT-
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 YCTPOWCTBY MOSTHME3ALWUTbI 34aHUN,
COOPYXEHUA W MPOMbILWMEHHBIX KOMMYHuKauun» CO153-34.21.122-
2003 (ytBepxgeHHon [lpukazom MwuHaHepro Poccun Ne280 ot
30.06.2003), npegoxpaHaeT Npubop OT BbIXoAa U3 CTPOSA NPU HanNn4ymm
MOJSTHMEBbIX pa3psa0B.

2.1.7. TpeboBaHNA K ycrnoBusiM 3KcnnyaTauuMm 1 BblIOOPY MecTa MOHTaxa,
npvBeAEHHbIE B HACTOSILLEN 3KCMNyaTaluMOHHON OOKyMEHTauuu, y4du-
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TbIBalOT HaMbonee TUNNYHbIE BHELLHME (PaKTOpbl, BNUsiiOLLME Ha pabo-
Ty pacxogomepa.

Ha obbekTe akcnnyataumMm MoryT CyLleCcTBOBaTb MIN BO3HUKHYTL B
npouecce ero aKcnnyatauum BHelHWe dakTopbl, He noaAaloLmecs
npeaBapuTenbHOMY MPOrHO3Yy, OLEeHKe WM MPOBepKe 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 TMNopa3smepa pacxoaomepa

Boibop Tunopasmepa pacxogomepa onpefensietcd avanasoHOM
pacxogoB B Tpybonposoae, roe 6yaet ycraHasnueatbes [P, Ecnu
AnanasoH pacxogoB ANs gaHHoro TpybonpoBoda yknagbiBaeTca B
AnanasoH pacxodoB HECKOMbKUX TUMOpasMepoB pacxogomMmepa, To
onpeaensaTb HYXXHbIN TUNopasmMep pekoMeHayeTCcs UCXoast U3 3agaHHo-
ro NpeaensHOro 3HavYeHus noTepb Hanopa.

2.3. NoaroToBKa K paborte

2.3.1.

Mepbl 6e3onacHoCTH

2.3.1.1. K pabote c pacxogomMepom [ornyckaeTcsi nepcoHan, U3yuYmBLUMA JKC-

nnyataumMoHHYH JOKYMEHTaUUKO Ha U3genue.

2.3.1.2. [pn noaroToBKe U3genus K UCNosib30BaHUIO U B NpoLecce akcnnyaTa-

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

2.3.1.3. MNpu npoBeaeHnn paboT C pacxogoMepoM onacHbiMK chakTopamu Ans

yerioBekKa ABIAITCA:

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

- fasrneHue B Tpybonposoae (ao 25 Mla);

2.3.1.4.

2.3.2.

apyrve aktopsbl, CBA3aHHbIE C Npodunem u cneumdukon obbekTa, rae
NpOn3BOAMUTCA MOHTaX.

B npouecce paboT Nno MOHTaxy, NyckoHanazke unmM peMOHTY pacxoo-
Mepa 3anpeLiaeTcs:

NPON3BOANTbL MOAKIOYEHMST K pacXodoMepy, NepPeKtoYeHNe PEXMMOB
NPV 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-
Nonb30BaTb NepeyvncrieHHble YCTPOMCTBa B HENMCNPABHOM COCTOSIHUW.

Mpw BBOAE B 3KCMNNyaTaLWi0 pacxogoMep AOMKHO OblTb NPOBEPEHO:

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

COOTBETCTBUE AONIMH MPSIMONIMHEWHbIX Y4acTKOB Ha BXOAE W Bbixode
pacxoaomepa;
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- MPaBUITbHOCTb MOAKIMIOYEHUA pacxogomepa U B3anMOLENCTBYIOLLEro
obopynoBaHusi B COOTBETCTBUM C BbIBpaAHHOWM CXEMO;

- MPaBUSTbHOCTb 3aaHHbIX PEXMMOB PaboTbl BbIXOQOB pacxXo4oMepa;

- COOTBETCTBME HarpsiKeHUa NUTaHUA 3afaHHbIM TEXHUYECKUM XapakTe-
pucTukam.

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

- MOSIHOrO MpeKpaLweHnsa OMHaMUYEeCKUX rmapaBnnyeckux npoueccoB B
TpybonpoBoae, CBA3aHHbIX C U3BMEHEHNEM CKOPOCTU U pacxoda Xuako-
CTM (NPY ONOPOXHEHUWN UK 3anonHeHun TpybonpoBoaa, perynmpoBke
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 Hanuuum).

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-
oLeM 3HakoMecTe MHaukaTopa pacxogomepa nubo B BUAE CnUCKa Ha
COOTBETCTBYHOLWEN BKNagke nporpammbl «MonuTtop B3JET MIMO», npu-
BegeH B Tabn.8. OTcyeT NopsiaAKOBOro HomMepa 3HakoMecTa Mpou3BO-
ANTCS CneBa Hanpaeo.

Tabnuua 8
Homep -
3HakoMmecTa Co,qep>KaH|/|e HeuncnpaBHOCTU, HELLTATHOW CUTyaLnn I"Ipvlmeanme
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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- Hann4mne n cooTBeTCTBME HOPpMaM HanpaxXeHna nMTaHna Ha BXoae pac-
Xxogomepa n NCTOYHMKa BTOPUYHOIO NnUTaHnA,

- HAAEXHOCTb NOACOEAUHEHNS Lienen NUTaHus;

- Hannume XXMAKOCTU U ee ABMXKEHMSA B TpyOonpoBoaeE;

- OTCYTCTBME CKOMSEHNA ra3a B MeCcTe YCTaHOBKM pacxogoMepa;

- KOppeKTHOCTb 3Ha4veHun KP n otceyvek no pacxogy; npu Heobxogmmo-
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 garnbHenwen akcnnyaraumu.

2.5.4. Pacxogomep «B3NET MIMAO» no Bugy UCNOSHEHNSA U C y4ETOM YCNOBUN
3Kcnsiyatauum OTHOCUTCS K U3OeNMsiM, PEMOHT KOTOPbIX NPOU3BOAUTCA
Ha chneuManusnpoBaHHbIX NpeanpuaTuax, nubo  nNpeanpusaTUK-
narotosuTene.
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3. TEXHUWYECKOE OBCNYXXUBAHUE

3.1. lpoBepka TeXHNYECKOro COCTOAHUSA

3.1.1. BBegeHHbIN B aKcnyaTaumio pacxogoMep pekoMeHayeTcs noasepratb
nepnoanyeckoMy OCMOTPY C LIESIbIO KOHTPONS:

- paboTocnocobHOCTH pacxoaomepa;

- coGnAEHMS YCNOBUIA 3KCMnyaTaumm,;

- HaNMMYMs HaNPSHKEHUS NMUTAHUS;

- OTCYTCTBMS! BHELLHUX NOBPEXAEHMIN COCTaBHbIX YacTel pacxoaoMepa;
- HAIEXKHOCTW 3MEKTPUYECKUX Y MEXAHNYECKUX COeQNHEHWN.

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

3.1.2. HecobnogeHune ycnoBuin akcnnyaTaumm pacxogomepa B COOTBETCTBUM
c n.n.1.2.7, 2.1 MoXeT NPUBECTUN K €ro 0TKasy Unn NpeBbILeHno Oony-
CTMMOTO YPOBHS MOrPELLUHOCTN U3MEPEHUNA.

BHelHNe noBpexaeHust Takke MOryT NPUBECTM K MPEBbLILLEHNIO
[AONYCTUMOrO YPOBHSI MOrPELUHOCTN uM3mepeHuin. [pu  nosiBneHuun
BHELLHMX NOBPEXAEHUN N3aenus unu kabens nutaHusl, cBs3n HeobXxo-
AMMO 00paTUTLCA B CEPBUCHbLIN LIEHTP UMW perMoHarnbHoe npeacraBu-
TEeNbCTBO ANS OonpeaeneHust BO3MOXHOCTM ero AarbHewnLwen akcnnya-
Tauumn.

3.1.3. B npouecce akcnnyaTaumMmM pacxogoMepa He pexe O0OHOro pasa B rog
Heo6xo4MMO NPOBOAUTL NPOUNAKTUYECKUIA 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 BO3MOXHOrO NOSABMEHNA MACASHON U HEPTAHOW MIEHKN, OCMOTP
N oYnCTKa BHYTpPeHHero kaHana lMNIMNP gomkHbl npoBoaMTLCA C HEODXO-
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 OTNOXEHMM B ITOM Clydae peKkoMeHAyeTcs NpOoBOAUTb
cpasy e nocre nsBnevYeHnsa pacxogomepa u3 Tpybonposoga ¢ nomo-
LLbIO BOAbI, YACTOM BETOLUN N HeabpasnBHbIX MOKOLLNX CPEACTB.

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

Mpy MOHTaXxe M OeMOHTaxe pacxogomepa HeobxoanMmo pyKOBOA-
CTBOBATbCS MHCTPYKLMEN MO MOHTaXy pacxogomepa.

OTnpaBka pacxogomepa Ang NpoBeAeHust NoBepkn, NMbo pemMoHTa
AOSDKHA MPOM3BOAUTBCA C MacnopToM pacxogomepa. B conposoaum-
TenbHbIX JOKYMEHTax HeobGXOAMMO yKasbiBaTb MOYTOBbIE PEKBU3UTHI,
TenedoH 1 dakc oTnpaBuUTENS, a Takke cnocob n agpec obpaTtHon O-
CTaBKMW.
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3.2. MeToauka noBepKu

HacTtosiwaa metoanka noBepkn pacnpoCTpaHsaeTCs Ha pacxogome-
pbl-cHeTYMKkM anektpomarHutHole «B3JET MMOA» n yctaHaBnuBaet me-

TOAObl U cpeacTBa NepPBUYHON N NEPUOLNYECKON MOBEPKN.

Pacxogomep-cyeTyunk anektpomarHutHein «B3JIET TMNA» npoxo-
AT NepBUYHYI0 NOBEPKY NPWU BbINYCKE U3 NPOM3BOACTBa U Mocne pe-
MOHTa, Nnepuoamnyeckne — B npouecce aKcnnyaTaumm C¢ nepuoguyHo-
CTbt0, YKa3aHHOM B nNacnopTe Ha pacxogoMep.

MexnoBepoyHbI HTepBan — 4 roga.

3.2.1. Onepauuu noBepkKu

3.2.1.1. Npw NpoBeAeHUN NOBEPKN AOMKHbI ObiTb BbINOMHEHbLI Onepauun, 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 LEMHOro
pacxoga 3.2.7.3 + +
4. MNoaTeepxaeHne coOTBETCTBUS
nporpamMmmMmHoro obecnevyeHus 3.2.7.4 + -

3.2.1.2. D,OI'IyCKaeTCFl BbIMOJIHATb NMOBEPKY HE B NOJIHOM AMana3oHe NacCnopTHbIX
3Ha4YeHNN napamMeTpoB, a TOJIbKO B 3KCMJlyaTauMOHHOM Ouana3oHe U

TOJ1bKO NapamMeTpoB, UCMOJIb3yeMbIX NMPpU SKCnyaTtauunn.

3.2.2. CpeacTBa noBepKu

3.2.2.1. lNpn npoBeaeHUN NOBEPKN NPUMEHSAETCSA NOBEPOYHOE 060pYyAOBaHME:!

1) cpeacTBa U3MEpPEHUS U KOHTPONS:

- ycTaHoBKa nosepoyHasa «B3JIET IMY» ana noBepkn meToaom nuamepe-

HMa obbema (cpeaHero pacxoga, Macchl) ¢ npegenamMmm gonyckaemonm

OTHOCUTENbHOM MOrpewHocTn He Bornee 1/3 npegenoB ponyckaeMom
OTHOCUTENBbHON NOrPELLUHOCTN U3MEPEHUS PAaCXOAOMEPOB;

- MmarasuH conpotuenenun P 4831 2.704.0001TY, npeaensl 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, FOCT 6521, gnanasoH 0-2,0 MlMa, 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 npumeHeHve gpyroro o06opyaoBaHus,

npubopoB u

yCTpOﬁCTB, XapaKTEPUCTUKN KOTOPbLIX HE YCTYMNarT XapaKTepUCTUKam
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obopyaoBaHua 1 npnbopos, NnpmeBeaeHHbIX B 11.3.2.2.1. [pun oTcyTCTBUM
obopyaoBaHMa M NpuMOOPOB C XapaKTepuUCTUKaMK, He YCTynarLwmMmm
yKa3aHHbIM, JonyckaeTcs npuMmeHeHue obopynoBaHua u nNpubopoB C
XapakTepucTMkaMu, JOCTaTOYHbIMU A5 MONyYeHns AOCTOBEPHOro pe-
3ynbTaTta noBepKu.

3.2.2.3. Bce cpeactBa M3MeEpPEHUN N KOHTPONS OOIMKHbI ObiTb MOBEPEHbI U
UMeTb AENCTBYIOLLME CBUOETENbCTBA UM OTMETKN O NOBEPKE.

3.2.3. TpeboBaHuA Kk KBanucpukauum nosepurtenemn
K npoBegeHunto namepeHun npu noBepke n obpaboTke pesynbtaToB

N3MEpPEHNN JOMNYCKAaKTCA Nvua, aTTeCTOBaHHbIE B KAa4eCTBe NoBepuUTe-
N4, U3yymBLUME SKCNyaTauUoHHY AOKYMEHTAUUI0 Ha pacxogoMepbl U
cpeacTea NoBeEpPKNU, MMEIOLLME OMbIT NOBEPKN CPEeACTB M3MEPEHUIA pac-
xo4a n obbema XnOKoCTW, a Takke npolleflne MHCTPYKTaxX Nno TexHU-
Ke 6e30nacHOCTU B YCTAHOBIEHHOM MNopsaKe.

3.2.4. TpeboBaHusA 6e3onacHOCTU

Mpn npoBegeHUn NoBepKn JOMKHbI BbITb cobnioaeHbl TpeboBaHuA
BGe3onacHoCTM B COOTBETCTBUM C «[1paBunamm TeXHUYECKOW IKcnnya-
TaumMm 3neKTpOyCcTaHOBOK noTpebutenen» u «lpaBunamm TeXHUKKU
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;
- Temnepartypa noBepovHom 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 M MarHUTHbIE MONSA HaNPSPKEHHOCTbIO HEe 6o-

nee 400 A/m.
MPUMEYAHUA.

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

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

- NPOBEPUTb COCTOSIHME 3a3EeMIIEHNS NOBEPOYHOWN YCTAHOBKMY;

- 3a3eMNNTb  YCTAHOBSIEHHbIE UCNbITYyeMble npubopbl. 3asemneHue
AOIMKHO ObITb BbINOSIHEHO COeAMHEHMEM Kopnyca npubopa LWTaTHbIMK
3a3eMnsWMMNU NPOBOAHNKAMM C TpyObOMpoOBOAOM WU3MEPUTESIBHOMO
y4yacTka C MOMOLLbI BUHTOBOIO COEAWHEHUs, NpefyCMOTPEHHOro Ha
BOKOBOW NOBEPXHOCTU (ONIaHLIEB.

3.2.6. NoaroTtoBKa K NnpoBeAeHUIO NOBEPKU
3.2.6.1. lNepen npoBeaeHMEM NOBEPKM OOIDKHbI ObiTb BbIMNOMHEHbI Cneayouime
nogrotoBuTenbHble paboThbl:

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

- NpoBepKa HanMyus AencTBYOLWNX CBUOETENbCTB UM OTMETOK O NoBep-
Ke CpeacTB U3MEPEHUN N KOHTPOIS;
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- MpOBEpKa Hanuyus nacnoprta C OTMETKOW oTAeria TeXHUYECKOro KOH-
Tpons dupmbl «B3JTET» Ha noBepsieMbln pacxogomep;
- NpoBepKa cobntogeHns ycrnosun pasgena 3.2.5 HacTosLen METOANKN.
3.2.6.2. MNepen npoBefeHMeM NOBEPKM A0SMKHA ObiTb NpoBeAeHa NoaroToBKa K
paboTe kaxagoro npubopa, BXOAALLErO0 B COCTaB MOBEPOYHOro obopy-
AOBaHWNA, B COOTBETCTBUM C €ro MHCTPYKUMEN MO IKCnyaTauumu.
3.2.6.3. Nepen npoBegeHveM noBepkn [omkHa 6biTb cobpaHa noBepo4vHas
cxema B cooTBeTCTBUM C [punoxeHunem B.
3.2.6.4. MNogkntoveHne nNOBEPOYHOrO W BCNomoraTenbHOro obopyaoBaHust K
pacxo4oMepy BbIMOMHSAKTCH B COOTBETCTBUN C HACTOSILLLEN METOOUKOWN.
3.2.7. NpoBeaeHne NoBepKn
3.2.7.1. BHewWHU ocMOoTp

Mpn npoBeaeHUN BHELLIHEro OCMOTPa AOSMKHO ObiTb YCTaHOBMEHO
COOTBETCTBME BHELLHEro BMga pacxogomMmepa criegytowmm TpeboBaHm-
AM:

- Ha pacxogomep OormKkeH ObITb HaHeCeH 3aBOACKON HOMED;

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

- Ha pacxogomepe He A0SMKHO BbITb MexaHU4YeCcKnx noBpexaeHun v ae-
¢eKTOB MOKPbITUIN, NPENATCTBYIOLNX YTEHUIO HAAMUCEN N CHATUIO OT-
CYETOB MO UHAMKATOPY, YXyALWatLWmnX TeXHNYECKNE XapaKTEPUCTUKN U
BNUSAIOLMNX HA paboTOCNOCOOHOCTD.

MPUMEYAHUME. Mpn Hanuyum 3arpssisHeHnst NPOTOYHOM YacTu pac-
xogomepa Heobxo4MMO NPOU3BECTU €€ YNUCTKY.

Mo pesynbTaTaMm ocMmoTpa fenaeTcss OTMeTKa O COOTBETCTBUMM B
npoTokone (Mpunoxexne 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. OnpeagenexHune norpeLuHocT pacxogomepa

OnpegeneHne norpeLwHocT! pacxogoMepoB nNpu namepeHnn obb-
eMa n cpegHero o6bLEMHOro pacxoga pPekoOMeHAyeTCs BbIMOMHATbL Ha
NOBEPOYHbIX YCTAHOBKaX, MO3BOMSOLWMNX BbINOSHATL M3MepeHus 6es
OCTaHOBKM NOTOKA.

OnpepgeneHve NOrpeLlHOCTM pacxogomepa BbINOMHAETCA Npu 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 MHBIMKU — B COOTBETCTBMM C MACMOPTHLIMU Anana3oHamu
paboThbl pacxo4oMEPOB.

BbinonHseTca no ogHOMY U3MEPEHUIO MPU KaXaoM 3Ha4YeHUn pac-
xofa. lorpelwHoCTb pacxogomepa onpeaenserca cpaBHEHNEM 3HaYe-
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Hna obbema Vo (cpegHero o6bemHoro pacxoga Quo), MU3MEPEHHOrO No-
BEPOYHOW YCTAHOBKOW, N 3Ha4yeHust obbema Vu (cpegHero o6beMHoro
pacxoga Qw), U3BMEPEHHOIO PACXOAOMEPOM.

Mpn noBepke mMeTooOM u3MepeHus obbema B KayecTBe AENCTBU-
TenbHOro 3HaveHuss Vo MCnonb3yetca 3HayeHne obbema XuAKocTw,
HabpaHHOro B Mepy BMECTMMOCTU MOBEPOYHOM YCTAHOBKWU (MK 3Ha4Ye-
HMe, N3MEePEHHOE 3TANTOHHBIM PACXOAOMEPOM-CHETYUKOM).

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

V, = o w3 (3.2.1)

rae p — NIOTHOCTb XXMAOKOCTU, KI/M3;

Mo — Macca XnOKocTH, K.

[na onpegeneHns 3Ha4YeHUs1 Maccbl >XMAKOCTM Mo, MpolueLllen
Yyepes pacxogomep, MUCMOonb3yeTcs NOBEpOYHasi yCTaHOBKa C BECOBbLIM
YCTPOWCTBOM.

Mepea Ha4Yanom McnbiTaHU Ha NOBEPOYHON YCTAHOBKE C BECOBbLIM
YCTPOMCTBOM HeobxoauMMO onpenenimtb No KOHTPOSIbHOMY MaHOMETpY
AaBfeHWEe XUAKOCTU, a N0 TEPMOMETPY — TemnepaTypy B TpyGonpoBo-
e WUCnbITaTenbHOro cTeHAa MOBEepPOYHOM YCTaHOBKM. Ha ocHoBaHUM
M3MEPEHHbIX 3HA4YeHUn TemnepaTypbl W OaBneHns no Tabnuuam
CCCL 98-2000 «Bopa. YaenbHbln 06beM 1 aHTanNbLNNA npu Temnepa-
Typax 0...1000 °C un paeneHusix 0,001..1000 MIlla» onpegensieTcs
NAOTHOCTb XNOKOCTH p.

3HayeHue cpeaHero pacxoga Qvo onpefensieTcda no opmyne:

Qvo :é’ M3/LI, (322)

n

roe Quo — 3HaYeHWe cpedHero pacxoaa, M3 /y;
Vo — 3Ha4yeHne obbema, usmepeHHoe NOBEPOYHOI YCTaHOBKOW, M3;
Tu— Bpems nsmepeHus, u.

MoBepka pacxogoMepa BbINOMHAETCA MO UMMYNbCHOMY BbIXOAY C
NMOMOLLIbIO YacToToMepa. [na 9Toro 4actoToMep NOAKITYaeTCs K UM-
NyfbCHOMY BbIXOQY pacxo4omepa, YCTaHaBMMBAETCS B pexum cyeta
MMMyNbCOB U 0BHyNsaeTcs. o cTapTOBOMY CUHXPOUMMYNbLCY UMMYIIbChI
C BbIXxO4a pacxogomepa HauyumHalT MOCTynaTb Ha BXOA YacTtoToMmepa.
O6bem xugkoctn Vu, Npolleawen yepes pacxogomep, onpegenserca
no dpopmyrne:

V, =N-KP,, M3, (3.2.3)

rae N — konm4yecTBO NMNYNbCOB, NOACYUTAHHOE YaCTOTOMEPOM;

KPi — KoHCTaHTa npeobpa3oBaHnsa NO MMMNYNbCHOMY BbIXOo4y pac-
xogomepa (onpeaensieTcs B COOTBETCTBUN C PYKOBOACTBOM MO SKCMAy-
aTauumu pacxogomepos), M3/umn.

N3amepeHHbI cpedHuii 0GBbEMHbIN pacxod XuakocT Quu (M3/4),
npoLewen Yepes pacxogomep, onpegenserca no opmyrne:
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Vo w3y, (3.2.4)

QVVI:T

OnpegeneHne norpeLwHocTn pacxogomMepa npu namepeHnn obve-
Ma >XMAKOCTM BbINOSHAETCH Mo hopmyre:

Y :%xloo, %. (3.2.5)

o

OnpepeneHve NorpeLHoCcT! pacxo4oMepoB NpU 3MEPEHUN cpea-
Hero 06bEMHOro pacxoa XUAKOCTU BbINOSHSAETCs No hopMyne:

5. = Qu=Qw 100 o, (3.2.6)

Q
Vo

MuHUManbHO HeobxoaMMbIN OBBEM XMAKOCTU, NPOMNyCKaeMon ye-
pe3 pacxogomep npu O4HOM M3MEPEHUU, NpU perucTpaumm nokasaHum
C MMMYNbCHOrO BbIXOA4A pacxogoMepa OOfmKeH ObiTb Takum, 4TOObI
HabpaTb He meHee 500 MMnynbLCoB.

Mpn oTcyTCTBUM MNOBEPOYHOM YCTAHOBKW, MO3BOSISAKOLWEN BbINOSI-
HATb n3MepeHus 6e3 oCTaHOBKM NOTOKa B TpybonpoBoae, JonyckaeTcs
BbIMOMHATL ONpeneneHne OTHOCUTESNbHOW MOrpeLHoOCTM pacxogome-
POB Ha MOBEPOYHOW YCTAHOBKE C OCTAHOBKOW MOTOKA U CYUTbIBaHWE
pesynbTaTtoB U3MEPEHU NO nHaukaTopy (amcnneto), RS-uHtepdency
NI UMNYNBbCHOMY BbIXO4Y pacxogomepa.

MoBepka pacxogomepoB MO uHAMKatopy (aucnner), RS-
NHTEepPEeNCy BLIMOSHAETCA B CneayloLen nocrnenoBaTeNbHOCTH.

Ha nHgukatope pacxogomepa v noaknioyeHHoM K RS-uHtepdency
MK ycTaHaBnMBaeTcs pexum BbiBOAA Ha 3KpaH NOBepseMoro napameT-
pa. lNepen kaxablM M3MEPEHNEM B MOBEPOYHON TOYKE MPOU3BOANTCS
perucTpaumsi HayanbHOro 3HadeHust oobema Vi (M3), 3apernctpupo-
BaHHOro pacxogomepoM. [locne nponycka >XMAKOCTU 4Yepe3 pacxodo-
Mep B JaHHOM NOBEPOYHOM TOYKE, PEMMCTPUPYETCS KOHEYHOE 3HavyeHne
o6bema Vi (M3). Mo pasHOCTU NoKa3aHWUii paccUnTbIBAETCA U3MEPEHHOoe
3HavyeHne obbema Vi KUOKOCTU:

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

[anee pacyeTbl BbIMNOMHAKTCA B COOTBETCTBMM C hopmynamm
3.2.4-3.2.6.

Mpw pernctpauum nokasaHun ¢ RS-Bbixoga v gucnnes Heobxoau-
MO Mpu OQHOM U3MEPEHUM NPONycKaTb Yepe3 pacxogoMep Takoe Konu-
YeCTBO KMAKOCTK, YTOOblI HabupaTb He MeHee 500 eguHuL Mnagwero
paspsiga yCTPOMCTBA UHONKALNNA.

PesynbTaTbhl NOBEPKM CHATAKOTCA NOSNOXUTENbHBIMW, €CNN NMorpeLu-
HOCTb pacxogomepa npu mamepeHun obvema, cpeaHero o6BLEMHOro
pacxoga XXnakocTu He MpeBbillaeT 3HAaYeHUN, NpuBeaeHHbIX B JaHHOM
OOKYMEHTE.

Mpy nonoXxuTenbHbIX pesynbTaTax NOBEPKM AenaeTcss OTMeTKa O
cooTBeTCcTBUM B npoTokone ([NpunoxeHue B).
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Mpn HanuuyuM TOKOBOrO BbIXOAA ornpeneneHve NorpeLHoCcTn pac-
Xogomepa no TOKOBOMY BbIXOAY NMPOM3BOAWUTCS MO METoAuKe, npuBe-
AeHHown B NpunoxeHun B.
3.2.7.4 lNoaTBepxaeHne cCoOOTBETCTBUSA NporpammMHoro obecneyeHms

Onepauusa «lMoaTBepxaeHne COOTBETCTBUS MporpaMMHoro obec-
NneyYeHus» BKIOYaeT:

- onpegeneHve WNOEHTUMUKALMOHHOMO HaUMEHOBAHUA NPOrpamMMHOro
obecneyeHus;

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

- onpegenexHne uMdpoBOro MaeHTudukaTopa (KOHTPONbHON CYMMbl UC-
MOMNHSAEMOro Kkoga) NporpamMmmMHoOro obecnedeHus.

MpownssoguTcs BKNOYeHWe pacxogomepa. lNMocne nogaynm nutaHus
BCTpoeHHoe MO pacxoaomMepoB BbIMOMHAET paL CaMOAMarHOCTUYECKNX
NPOBEPOK, B TOM 4MCfe MNPOBEPKY LENOCTHOCTU KOHGUIypaLUMOHHbIX
AaHHbIX U HEU3MEHHOCTWU MUCMOMHSAEMOro Koga, nytem pacyerta un nyo-
NMKaLUMmM KOHTPOSNBbHOW CYyMMbl.

Mpn 3TOM Ha NOOKITHOYEHHOM K MHTEP(ENCHOMY BbIXO4Y pacxoao-
Mepa KoMnbloTepe ByayT oTpaxaTbCsa cnegyowmne gaHHbIe:
- naeHTndmrkaumoHHoe HanmeHoaxme lMO;
- Homep Bepcun (ngeHTUdurKaumoHHbIn Homep) MNO;
- UndppoBon naeHTngukaTop (koHTponbHas cymma) No.
PesynbTaT nogreBepXaeHUs cOOTBETCTBUA nporpammHoro obecne-
YEHUs1 cYMTaeTCsa NONOXUTENbHBIM, €CNN MOMYyYeHHblE naeHTUdMKaLm-
OHHble gaHHble 10 CU (ngeHTuduKaumMoHHOE HaMMEHOBaHME, HOMEpP
Bepcun (MOeHTUUKaALMOHHBIA HOMEP) U LNMPOBON MaeHTUdUKaTop)
COOTBETCTBYIOT UOEHTUUKALMOHHBIM AAHHbBIM, yKa3aHHbIM B pa3gene
«lMporpammHoe obecneveHne» onucaHnsa Tmuna cpeactsa U3MepPEHUN.
3.2.8. OcbopmrneHne pe3ynbTaToB NOBEPKU
3.2.8.1. lNonoxunteneHble pe3ynbTaTbl MOBEPKN OOPMIIAKOTCS 3anucbio B nac-
nopTe pacxogomepa, 3aBepeHHOW NOAMUCHLI0 NOBEPUTENS C HAHECEHU-
€M NOBEepPUTENBHOrO Knenma, n pacxogomep AonyckaeTcs K aKcnnyara-
LN C HOPMUPOBAHHOW MNOrPELUHOCTbLIO.
3.2.8.2. lNpn HECoOTBETCTBMM MOSMYYEHHbIX B pe3ynbTaTe NOBEPKM MOrpeLuHo-
CTeN N3MEPEHNS HOPMUPYHOLLUM 3HAYEHUSM BbINOSIHAETCS HOCTUPOBKA
pacxogomepa, nocrie Yyero noBepka BbIMOSHAETCA NOBTOPHO. B cnyyae
oTpuuaTenbHbIX pe3ynbTaToB MOBTOPHOW MOBEPKM pacxogoMep BO3-
BpaLlaeTcsi B NPOM3BOACTBO Afs1 YCTPaHEHUs NPUYMH OTpULaTENbHbIX
pe3ynbTaToB.
3.2.8.3. lpn oTpuuartenbHbIX pesynbTaTtax Nepuoanyeckon NoBEPKU pacxodo-
Mep K MPUMEHEHMIO HE JoMnyCcKaeTcs, B nacnopTe NpoM3BOANTCS 3anuch
O HernpurogHoOCTM pacxogomMepa K aKcrnyaTaumm, a KnemmMmo racuTcs.
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4. YIMIAKOBKA, XPAHEHUE U TPAHCINIOPTUPO-
BAHUE

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

4.2. XpaHeHue pacxogomepa OOMMKHO OCYLLECTBIATLCA B YNakoBKe WU3roTo-
BUTENS B CyXOM OTansMBaemMom NoMeLleHUn B COOTBETCTBUM C Tpebo-
BaHuamu rpynnel 1 no FOCT 15150. B nomelueHnn ans xpaHeHus He
AOIMKHO ObITb TOKONPOBOAALLEN MNbIfIK, NapoB KUCMOT M LWeno4ven, a
TakKkKe rasoB, BbI3bIBAOLLNX KOPPO3NIO N paspyLLaOLLNX U30MSLMIO.

Pacxogomep He TpebyeT cneumanbHOro TEXHUYECKOro obenyxmsa-
HUA MPU XpPaHEHWUMW.

4.3. PacxogomMepbl MOryT TpPaHCMOPTMPOBaTbCA aBTOMOOWIbHBLIM, PEYHbIM,
XXEene3HoO0POXHbIM N aBMALMOHHBbIM TPaAHCNOPTOM (KpOMe HerepMmeTu-
3MPOBaHHbIX OTCEKOB) Npu COBNIOAEHMM CneayoLwmnX YCroBUN:

- TPaHCNOPTMPOBKa OCYLLECTBNSAETCA B 3aBOACKOM Tape;

- OTCYTCTBYET NpsAMoe BO3AeNCTBUE BNaru;

- TemnepaTtypa He BbIXOAUT 3a npegensl oT MuHyc 50 go 50 °C;

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

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

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

- YNOXEHHbIE B TPaHCNopTe M34enust 3akpenseHbl Bo n3bexaHue nage-
HUSA U COyOapeHUN.
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NMPUNOXEHUE A. Bug coctaBHbIX YacTen pacxogomepa
i 115* 55*

|, -
BRAET M

PACXOROMEP SNEKTPOMATHUTHEA /

g Q V V+ V- n wm
NIMHH M4

-

MakcumansHoe aaenexme 25Mna
Hanpsxexue nutaHms....... =24B; 0,15A

®
nna-213 N200001
@ EEBAET

©

<=

” L
* - CNpaBOYHbIN pasmep

D
D,

1 — uHOukamop; 2 — 6510k uamMepeHus; 3 — nepeuYHbIl rpeobpasosa-
mernb pacxoda; 4 — 2aepmoseold kabesns cessu; 5 — eepmosgod Kabers
numanusi; 6 — KnemMma 3awWumHo20 3a3eMsieHust; 7 — 351eKmpookbil.

Puc.A.1. Pacxogomep ncnonHenus MNMA-213 (6U B kopnyce tvna 2).

Tabnuua A.1. MaccorabapuTHbie XapakTepUCTUKKN pacxogomepa

DN/ DTp D*, mm D1*, mm L*, Mmm H*, He bonee, MM | Macca, He Gonee, 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 Konooku;, XT3 — koHmakm-
Hasi Kosio0Ka eHewHuUx cesizell u numanusi; XP2 — koHmakmmHasi Koriooka rnoo-
KrmoyeHusi Modyrns uHOuKauuu, MoOysisi MOKO8020 8bixoda uslu MOOYIIS akK-
MUBHO20 pexuma yHueepcalsibHbIX 8bix0008; J1 — KOHmMaKkmmHas rnapa paspe-
weHus1 modugbukayuu KanubpoeoYHbIX napamempos; J2 — KOHmakmHas napa
paspeuwieHuss MoOuguKauuu Cep8UCHbIX napamempos.

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

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

& £

1 — wretigh cesa3u ¢ modyniem obpabomku; XP1 — kosio0ka rnodKnoveHuUs
wineticha cessu ¢ Modyriem obpabomkul.

Puc.A.3. Bug nnatbl moayns uHAMKauum.
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XP1 — konodka nodknodYeHuUss wiietigha cesa3u ¢ mMolyrnem UHOUKayuu;
XP2 — konodka nodknrodeHus: K Modyrno obpabomku; J1 — J4 — KOHMaKmMHbIe
rnapbl yCmaHOo8KU pexxuma pabombl OKOHEYHO20 Kackada yHusepcaslbHbIX 8bi-
xo0a 1 (J1 u J2) u sbixoda 2 (J3 u J4); XT1 — KoHmMakmbl rnodKoYeHus uc-
MOYHUKa NumaHus U npueMHuUKa moKOo8020 cuzHara.

Puc.A.4. Bug moayns ToKkoBOro Bbixoaa.
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XP1 — konoOka noldkmnovyeHus wieligha cesa3u ¢ Modynem UHOUKauuu;
XS1 — konolka rnodknoveHusi K Modyrnto obpabomku; HL1 — ceemoOuodHbIL

uHOUKamop.

Puc.A.5. Bug mMoAaynA aKTUBHOIO peXxnma yHnBepcalibHbIX BbIXOO0B.
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1 — moHmakHas nnaHka; 2 — eepmoegod Osis kabernsi ¢ 8HeWHUM Oua-
mempom om 7 8o 8 mm (ocmaribHble — Onsl kabeneli ¢ 8HeWHUM duamempom
om 4,5 00 5,5 Mm); 3 — 8UHM KpereHuUs1 3a3eMrisioWe20 pPo8oOHUKa.

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 obecneyeHnsa CONPsXXEHUs C PasfMYHbIMU TUMAMWN MPUEMHU-
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 nNocTaBka — MNACCUBHBLIN peXnm paboTbl OKOHEYHOro
Kackaga.

B ckobkax Ha cxemax ykasaHbl 0603HayYeHns Ons yHMBepcarnbHOro
Bbixoga Ne2.

B naccnBHOM pexume nuTaHMe OKOHEYHOro Kackaja yHuBepcasb-
HOro BbIXOA4a AOJPKHO OCYLLECTBAATLCHA Hanps>KeHneM NoCTOSHHOro TO-
kKa oT 5 go 15 B oOT BHelwHero UCToYHMKA. [lonyckaeTcs nuTaHue
HanpspkeHMeM o 24 B, npu 3TOM amnnuTyda BbIXOAHbLIX UMMYSbCOB
ByneT orpaHu4eHo yposHem B 15 B. [JonycTMMoe 3HayeHMe KOMMYTU-
pyemoro Toka Harpysku He 6ornee 10 MA.

[na nepeBofa BbIXOAOB pacxogoMepa B akTUBHbLIA PEXUM Heob-
XoOuMa yCTaHOBKa MOAYMs aKTMBHOMO peXxuma yHMBepCasbHbIX BbIXO-
noB (puc.A.5), koTopbli 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 —H

| | TSOUT+
| 1 KOm : . (DIR+)

I

| 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 pexuMm yHuBepcanbHoro Bbixoga Nel ocyuwlectBnsercsa ycrta-
HOBKOW MNepeMbl4eK Ha KOHTakTHble napbl J1, J2 Moayns TOKOBOrO Bbl-
xo[a, yHuBepcanbHOro Bbixoga Ne2 — Ha KoHTakTHble napbl J3, J4.

:+ 5 V|:| J1 (33)

I

I

| TSOUT+
: 11Om : ) (DIR+)
: Moaynb I
| TOKOBOro Bbixoaa : §:
: S
| J2<£J4) I TSOUT-
| : (DIR-)
L - -

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

B aKkTMBHOM pexume HanpsbkeHue Ha BbiIXo4e Npu 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,

ToKOBbIV BbIXOA pacxogomMepa peanu3oBaH B BUAE MOLYNS TOKO-
BOro Bbixoda (puc.A.4), KOTopbI NoaknyaeTcs K pasbemy XP2 moay-
ns 06paboTku, Npu aTOM LINend CBA3N C MOAYyNeM UHAUKaUMn (Npu ero
HanuMuumn) nogkryaeTcd K pasbemy XP1 moaynsa TOKOBOro Bbixoaa.

TokoBbI BbiIxo4 B AnanasoHax pabotbl (0-20) MA nnun (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 COMpPOTUBIIEHNEM NUHUM CBA3WN. [1pyM 3TOM CymMMa BXOAHOMO CO-
NPOTMBMEHUS NMPUEMHMKA TOKOBOrO CUrHama u COnpoOTMBMNEHUS JTIMHUN
CBS3M HE A0SMKHA NPEBbIWATb YKa3aHHOro CONPOTUBIIEHMST HArpy3Ku.

lMutaHue TokoBoro Beixoda (puc.b.3) ocylecTBNseTCA OT UCTOYHU-
Ka BTOPUYHOrO MUTaAHUA pacxogomepa, NyTeM MOAKIYeHus napan-
nenbHO BXo4y NUTaHUs pacxogomepa Ha mogyne obpabotku. B atom
Cny4ae TOKOBbI BbIXxog OyaeT ranbBaHUYEeCKN HEPA3BA3HbIM.

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

XT1

1 +24V EXT [——— Om ucmouHuka numanusi
2 | OUT(+) > K npuemHuky

3 GND EXT() _'_> MOKOB020 cuzHana

Puc.b.3. Pazbem XT1 TokoBOro Bbixofa pacxogomepa Ha nnarte moayns To-
KOBOro BbIXoaa.

BHUMAHMUE! Ons obecneyeHuss pabombl MOKO8020 8bix00a
Heob6xol0uMoO 3aMKHymb KOHMakmHbie napbi J3 u J4 modynsi mo-
Koeo20 ebixoda (puc.A.4), nocse 4ez20 NMPO2PaMMHO 6K/THYUMb
mokoeblil 8bix00. [pu amom Ons eHewWHuUX cesi3ell BO3MOXKHO UC-
nosib308aHue MoJibko 0OHO20 yHuUeepcaslbHO20 ebixoda Ne1.
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NMPUNOXEHUE B. MNpunoxeHna K MeToaukKe NoBepPKU

Cxema coeauHeHU nNpu noeepke pacxogomepoB «B3NET MMNO»

(pekomeHayemasi)
,  Beixopg [LN(F) [ " 3
2 EEEEE— MHOUKATOP
1 Bbixona | Bbixoa RS |—»| 4

N :

S —» 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 «B3JET MMNO».
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MeToauka onpeaeneHusi NOrpewHOCTU U3MepeHns pacxoga No TOKOBOMY

BbiXxoay

OnpepeneHve NOrpewHoCT U3MepPeHUss pacxogoMepoM pacxoaa
MO TOKOBOMY BbIXO4y MPOU3BOOUTCH MMUTAUMOHHLIM MEeTOAOM. 3Haye-
HWA cpefHero pacxoda 3agatrTcs nyTeM nporpaMmMHoOro Beoda cMmelle-
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 pacxoda — 0,1-Quavs (1-9 NoOBepo4YHas 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 %).

NMPUMEYAHWME. 3HayeHus pacxodoB B NOBEPOYHbIX TOYKaX MOryT
BbIGMpaTbCa UHBIMU — B COOTBETCTBMM C NacnOpPTHbIM AMana3oHOoM pa-
60Tbl pacxogomepa.

OTHOCKTENbHasi NOrPeLLHOCTb PAaCXO4OMEPOB MO TOKOBOMY BbiXoa4y
Gl BbluncnsieTcs no dopmyne:

8| — {(L — IMI/IH)' QT.BbIX _ 1:| .100, %’
(ImaKc - IMMH)' Qoi

roe li — BbIXOQAHOW TOKOBbLIN CUrHan pacxogomMepa B i-TOW NOBEPOYHOWN
Touke (cpeaHee No Tpem oTcdeTam), MA;

[ — MMHMManNbHOE 3HadYeHue Toka — 0 (4), MA;

Ivakc — MaKcMmarbHoe 3HayYeHue Toka — 5 (20), MA;

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

Qoi — 3Ha4YeHWe 3TanoHHOro pacxoga B i-TOW NMOBEPOYHON TOYKE,
M3/y.

PesynbTatbl NOBEPKN CHNTAIOTCS NOSTOXUTENBHBIMUW, ECIN NOrpeLL-
HOCTb pacxogomMepa BO BCEX MOBEPOYHbIX TOYKax HE NpeBbiakT
+ 0,5 %.

[onyckaeTcsa BbINOMHATL onpeerieHne NorpeLHocTM pacxogome-
pa Nno TOKOBOMY BbIXOAY Ha MOBEPOYHLIX yCTaHOBKax. [na aToro K To-
KOBOMY BbIXO4y pacxofomepa, YCTaHOBMEHHOrO Ha MOBEPOYHYH yCTa-
HOBKY, MOAKNIOYAETCs MarasmH CONpPOTMBIIEHNIA, HA KOTOPOM BbIXOLHOM
TOKOBbIWN CUrHaN co3gaeT nageHne HanpsXKeHus, N BOfbTMETP And us-
MEPEHNA 3TOro HanpshkeHus. 3HavyeHne N3MEPEHHOro Toka onpeaens-
€TCS B COOTBETCTBUM C POPMYSION:

1000 - Y;
li = — "1 MA,
R
roe li — BbIXOOHOM TOKOBbLIM CUrHam pacxogomepa B i-TOW NOBEPOYHOW

TOo4ke, 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:

2.0,
va ==

, M3y,

roe Quj — 3HaYeHne pacxoga npu j-TOM U3MEPEHUM NO TOKOBOMY BbIXO-
Ay pacxogomepa (paccuntbiBaeTcsi B COOTBETCTBUM C PyKOBOACTBOM MO
aKcnnyaTauum pacxoaomMepos), M3/y;

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

PesynbTaTbhl NOBEPKM CHATAKOTCA NOSTOXUTESNbHBIMW, €CNN NOrpeLu-
HOCTb pacxogomepa Mpu U3MepeHUMM cpegHero o6bEMHOro pacxona
XMOKOCTWN He NpeBbIAET YKa3aHHOrO 3HaYeHuS.

Mpn HECoOTBETCTBUM NOSTYYEHHbIX B pe3ynbTaTe NOBEpPKN MnorpeLu-
HOCTEN N3MEPEHUA HOPMUPYIOLLUM 3HAYEHUSAM BbIMOSTHAETCH HOCTUPOB-
Ka pacxogomepa, nocre Yyero noBepka BbIMOMHAETCA NOBTOPHO.

Mpy nonoXuTenbHbIX pe3dynbTaTax NOBEPKM [enaeTcs OTMETKa O
cooTBeTCcTBUKN B NpoTokone (MpunoxeHne B).

43

// B3/ET



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.)

44

// B3/NET



NMPUNOXEHUE I' UCTOYHUK BTOPUYHOIO NUTaHUSA
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B) BUA CHU3Y

* - CNpaBOYHbIV pasmep

1 — KpoHwmeUH Ons KpenneHus Ha DIN-peltky 35/7,5; 2 — KOH-
maKkmmHasi Korooka rnoOKIYeHUs HanpskeHuss numarusi ~220 B 50 Ny
(L — sruHUA, N — Heudmparne);, 3 — eUHM 3a3eMsieHuUs; 4 — UHOUKamop
pabomsbi UCMOYHUKa 8MOPUYHO20 NuMmMaHusi; 5 — KoHmakmHasi Korodka
8bIXOOHO20 HarpsixeHuss =24 B.

Puc.l'.1. UcTouHuk BTOpUuyHoro nutanHmnsa B3JIET UBI ncnonHeHus
UBIM-24.24 (=24 B 24 Br).

re ppd.xxx-4 doc3.10
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