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HacToawmmn JOKYMEHT pacnpoCTpaHAeTCA Ha pacxoLoMep-CYeTUMK
anekTpomarHutHeln «B3JET MMA» (nanee — pacxogomep) v npegHa-
3Ha4yeH ONA 03HAKOMIEHUSA C YCTPOMCTBOM U NMOPSOKOM 3SKChyaTauun
pacxogomepoB ucnonHenun Mra-113, -213 (6nok namepeHns B Kopny-
ce TMna 2 ¢ aBymsa repmoBsogamun) n ucnonHenus Mrig-113* (6nok ms-
MEepEeHUs C repMopasbEMOM).

B cBs3M ¢ nocTosiHHOM paboTon No ycoBepLUEHCTBOBaHUIO Npmubopa
B pacxogomMepe BO3MOXHbl OTNIMYMSA OT HACTOSLLEro pykoBOACTBa, He
BNUSIOLLME HA METPOSIOrM4yeckne XxapakTepucTukm n yHKUNOHaNbHbIE
BO3MOXHOCTU npubopa.

MEPEYEHb NMPUHATLIX COKPALLEHWUN

B - BrIOK M3MepeHus;

BK - 6r10K KOMMYTaLUK;

Dy - AYaMeTp YCrNOBHOro NPOXoAa PacxoAomepa;

Drp - AnameTp YCMNOBHOro Npoxoaa noasoasiiero Tpyéonposoaa;
MK - NepCcoHarnbHbIN KOMMbIOTEP;

rripP - NepBUYHbIN NpeobpasoBaTenb pacxoaa;

rnya - NpaBuna yCTPoWCTBa 3NeKTPOYCTAHOBOK;

cy - CEPBUCHbBIN LIEHTP;

clile: - ANEeKTPOABUXYLLASA CUMA;

OMP - anekTpoMarHUTHbIN pacxoaomep.

* % %

¢ Pacxodomep-cyemyuk anekmpomazHumsbiti «B3JIET T1l1L» 3apeau-
cmpuposaH 6 [ocyOapcmeeHHOM peecmpe cpedcme usmepeHul PP
nod Ne 60200-15 (ceudemernbcmeo 06 ymeepxdeHuu muna cpedcmsa
usmepeHul RU.C.29.592.A Ne 58252/1).

¢ Pacxoldomep-cyemyuk anekmpomaaHumHell « B3JIET T1l1» coomeem-
cmeyem mpebogaHusiM HOpMamueHbIX OOKYMEHMO8 10 3/ieKmpomae-
HUMHoU coemecmumocmu u besonacHocmu.

YpocTtosepsiowme JOKYMEHTbI pa3MeLleHbl Ha cante www.vzljot.ru
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FrAPAHTUUN N3TOTOBUTEIA

I. A3roToBuTENDb rapaHTUPYeT COOTBETCTBME PAaCXOAOMEPOB-CHETYMKOB INEKTPO-
mMaruuTHblix «B3JIET TMMO» wcnonHenun MIMNO-XXX TEeXHUYECKUM YCIoBUSAM B
npegenax rapaHTMNHOro cpoka 21 mecsay c JaTbl NEPBUYHOM MOBEPKN NPU CO-
6noaeHnn cnegyowmx yCnoBun:

a) XpaHeHwe, TpaHCNOPTUPOBAHWE, MOHTaX W JKchnyataumsa usgenus
OCYLLECTBMATCA B COOTBETCTBMM C IKCMNIyaTauMoOHHOM OOKYMEHTaum-
e Ha usgenue;

6) MOHTaX M NycKOoHanagouYHble paboTbl BbINOMHEHbI B TeYeHne 15 mecs-
LeB C AaTbl NEPBUYHOM MOBEPKM C OTMETKOM B NacnopTe uagenus;

Mpn HecobnogeHnn ycnoBusa NyHKTa 16 rapaHTUNHBIA CPOK 3KCMyaTauun
coctaBnseT 15 mecsaueB c AaTbl NEPBUYHON NOBEPKN N3OENUSI.
NMPUMEYAHUE. [lata BBOAa n3genust B akcnnyataumio n gata no-
CTaHOBKM Ha cepBUCHOE OBCryXMBaHWEe yKasblBalOTCA B nacrnopTe Ha
nsnenne B pasgene «OTMeTKM O npoBedeHun paboT», 3aBepstoTCs
NoaAnNUCbI0 OTBETCTBEHHOMO LA N NeYaTbio CEPBUCHOrO LieHTpa.

[I. TapaHTUMHBIN CPOK NpoAsieBaeTCA Ha BPEMS BbINOSIHEHUS rapaHTUMHOIO pe-
MOHTa (6e3 yyeTa BpeMeHu ero TpaHCNOpPTUPOBKMK), ECIN CPOK NPOBEAEHNS ra-
PaAHTUAHOIrO PEMOHTa NPEBbLICU OOUH KanenaapHbI Mecsl,.

lll. N3roToBuUTEND HE HECET FapaHTVIVIHbIX oba3aTenbCcTB B cneayruwnx criydadax:

a) OTCyTCTBYEeT MacnopT Ha MU3denune C 3anofiHeHHbIM pasgenom «Ceuae-
TENbCTBO O NPUEMKey;

6) n3genne nmeet mexaHn4yeckme noBpexaeHumd,

B) M3denue XpaHumiocb, TPaHCNOPTMPOBAaNOCh, MOHTUPOBANOCL MMN 3KC-
nnyaTMpoBarnocb C HapylleHvem TpeboBaHWI 3KchnyaTauMoOHHOW [o-
KyMeHTauumn Ha usgenve;

r) Obino gonylieHo 3amep3aHue (nepexon B TBepaoe hasoBoe COCTOSHME)
KOHTPOINUPYEMOW XUOKOCTU B NPOTOYHONM YacTu U3Oenus;

[1) OTCYTCTBYET MK NoBpexaeHa nnomba ¢ noBepuTenbHbIM KNenmomMm;

€) u3genve unu ero coctaBHasi YacTb NoaBepranock pasbopke unu gopa-
0oTKe.

* % %

HewncnpaBHoe nsgenve ans BbINOMHEHUSA rapaHTUMHOIO peMOHTa Hanpas-
nAeTcsa B permoHarnbHbIA UMW rofTIOBHOM CEPBUCHBIN LIEHTP.

NHopmaums no cepBucHOMY OOCNyXMBaHWIO NMpeacTaBieHa Ha caunTe
www.vzljot.ru B pasgene Cepsuc.
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1. OMNCAHUE U PABOTA

1.1. HasHauyeHue

Pacxopomep-cyetumk anektpomarHutHbein «B3J1ET MIMO» npegHa-
3Ha4yeH Ana uamepeHus cpegHero o6bemMHoro pacxoga n obbema anek-
TPONPOBOAALLMX XMAKOCTEM B LUMPOKOM AnManasoHe TemnepaTtyp W
NPOBOAMMOCTEN, B TOM YMChe, MUHEPAnNM30BaHHOM 060POTHOM BOAbI.

OcHoBHas copepa npumeHeHus pacxopomepa «B3JIET MMNO» —
CMUCTEMbI NOAAEP)KAHUA NAAaCTOBOro AaBfeHns Ha HedpTenpomMbicnax.

Mo 3aka3y pacxogomep MOXEeT ObiTb BbINOMHEH ANS U3MepeHust
napameTpoB PEBEPCMBHOIO MOTOKA C Bblgayel curHana HanpaBiieHus
noToKa.

Mpn HeobxoaMMOCTU LEeHTpanu3oBaHHOro cbopa, obpaboTku, xpa-
HEHUS N fJanbHeulwen nepefadn U3MepuTeribHOM MHOPMaLUK C He-
ckonbkux pacxogomepos «B3JIET MMO» oHn mMoryT nogkmnwo4atbCa K
KOMMIEKCY M3MepuTenbHo-BblumucnutensHomy «B3JIET» ucnonHeHnus
MBK-101.

OnucaHne B3pbIBO3ALLMLLEHHOIO  MCMOSIHEHMS  pacxogomepa
(MMNA-Ex) npuBeneHo B OOKyMeHTe «Pacxogomep-cyeTymk 3ekTpo-
marumtHbin «B3J1IET TMNA». UcnonHenue MMMAO-Ex. PykoBoactBo no
aKcnayatauyumny.
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1.2. TexHNn4YecKkue xapakTepucTuKun

1.2.1. 3HayeHus HambonblLEero N3MepsiEMOro cpegHero o6 LeMHOro pacxona
Quane ANA pa3nUYHbIX TUNOpasMmepos pacxogomepa D,/D;, npuse-
feHbl B Tabn.1 (Dy - AMameTp ycrnoBHOro npoxoga pacxogomepa,
D;p — AnameTp YCroBHOrO npoxofa TpybornpoBoaa, B KOTOPbLIN yCTa-
HaBrnMBaeTCcs pacxogomep).

Ta6nuuya 1
O6o3HavyeHne napameTpa 3HavyeHne napameTpa
150/150

Dy/ Drp, MM 32/50 *| 32/100 | 50/100 | 80/100 | 100/100 150/200 200/250

Quans, M3/ 20,3 34,8 84,9 217,3 339,6 764,1 1358
MakcumanbHasi CKOpoCTb

7 12
noToka, m/c

* . BO3MOXHa NOCTaBKa Mo 3akasy Npu6opoB ¢ Quans =34,8 M>/4 (Makc.
CKOpPOCTb NoToka 12 m/c)

1.2.2. YyBCTBUTENBHOCTbL pacxogomepa no ckopocTtu notoka — 0,02 m/c.
1.2.3. MNapameTpbl KOHTPONUPYEMOW XULOKOCTHU:

- yaenbHasa NnpoBOoANMOCTb — HE MEHee 5 - 10 Cm/m;

- TemnepaTypa — ot 0 go 60 °C;

- fasrneHuve B Tpybonposoae — o 25 Mlla.

[onyckaetca Hanuyue rasosbix BkroveHun o 10% ot obbema
KOHTPONMMPYEMOWN XNOKOCTU, YTO He BNUSIET Ha XapaKTePUCTUKN pacxo-
aomepa.

1.2.4. Bbixoabl BHELLHUX CBA3EWN:

- YHUBepcanbHble Bbixogbl — 2 (y ucnonHenun MNra-113, -213; 8 ucnon-
HeHuun MNIMN0-113* BbIxoAbl HE UCMOMb3YTCS);

- UHTepenc RS-485;

- TOKOBbIM BbIxod — 1 (No 3aka3sy y ncnonHennn Mra-113, -213).

1.2.5. OnekTponutaHue pacxogomepa:

- HaNpsXXeHne nNuTaHns — cTabmnnuanpoBaHHOE HanpsXXeHNne NOCTOSAHHOIO
TOKa 3HayeHnem 13 gnanasoHa ot 18 go 25 B ¢ ypoBHeM nyrnbcaunmn He
bonee + 1,0 %;

- noTpebnsiemas MOWHOCTb — He bonee 2,9 BT.

Mutanne pacxogomepoB wucnonHeHwn [MO-113, -213 ot cetn
220 B 50 'y obecneunBaeTcs C NOMOLLLI UCTOYHUKA BTOPMYHOIO M-
TaHua (VMBI), noctaBnsemoro no 3akasy (Mpunoxenue IN).

Bo3MOXHO nogknioyYeHne HeCKONbKUX pacxoLoMepoB K OOHOMY UC-
TOYHMKY BTOPUYHOIO NMUTAHUA COOTBETCTBYIOLEN MOLLHOCTU C UCMOSb-
30BaHMEM MOCTaBAsieMoro no 3akady 6noka kommyTtaumm BK-102
24B/RS-485.

anekTponuTaHme pacxogomepa mucnonHexus MMA-113* ocywecrs-
nseTca Npu MOAKIMOYEHUN K HEMY WU3MEPUTESbHO-BbIYUCINTENBHOIO
komnnekca «B3JIET MBK» ncnonHenna UBK-IMTMA.
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1.2.6. BkcnnyaTauMoHHbIE NapameTpbl:

- cpeaHsas HapaboTka Ha oTkas — 75 000 y;

- CpegHun cpok cnyxbbl — 8 neT;

- NEPMOANYHOCTb 06CNyXnBaHus — He pexe 1 pasa B roa.

1.2.7. Pacxopgomep cootBetcTByeT TpeboBaHmam OCT P 52931 no yctoun-
YMBOCTU:

- K KriMuMaTuyeckum BosgencTenam — rpynne [12 (guanasoH temnepaTypbl
okpyxatowero Bosgyxa oT MuHyc 50 °C pgo 50 °C, oTHocuTenbHas
BNaXHoCcTb He 6onee 100 % npu Temnepatype o 40 °C, ¢ KoHAeHca-
uuen snaru);

- K MexaHn4eckmum Bo3genctesmnam — rpynne N2;

- K aTMochepHOMyY faBrieHuto — rpynne P1.

CteneHb 3awmtbl pacxogomepa no NOCT 14254 cootBeTcTBYET
kogy IP65.

Bnok kommytaumm (BK) cooTtBetctByeTr TpeboBaHmam [OCT P
52931 no yCTOMYMBOCTMU:

- K KniMMaTuyeckum Bosgenctenam — rpynne [3 (guanasoH temnepaTypbl
okpyxatowero Bosgyxa oT MuHyc 40 go 50 °C, oTHocuTenbHas Bnax-
HOoCTb He Bonee 95 % npwu Temnepatype go 35 °C, 6e3 koHAeHcaumm
Bnaru);

- K MEXaHW4YEeCKMM BO3L4ENCTBMAM — rpynne N2;

- K aTMochepHOMyY faBrieHuto — rpynne P1.

CteneHb 3awmTbl BK no NOCT 14254 cooTtBeTcTBYET KOAY IP65.
1.2.8. 3awuTa nporpammHoro obecnedyeHnss pacxogomepa OT npegHame-
PEHHbIX N HENpeaHaMepPEHHbIX NU3BMEHEHUI COOTBETCTBYET YPOBHIO «C»
no MW 3286-2010.

1.2.9. Bug n maccorabapuTtHble XxapakTepucTukm pacxogomepa un bK npuee-
AeHbl B [NpunoxeHun A.

1.3. MeTponornyeckme xapaktepucTuku

1.3.1. MNpegensl gonyckaeMon OTHOCUTESNBHOW MOrpPeLIHOCTM pacxogomMmepa
npyu U3MEPEHUN, NHOMKALMW, PETMCTPALUKN, XPaHEHUM N nepegadve pe-
3ynbTaToB U3MEpPEHUa cpedHero obbeMHoro pacxoga, obbema pas-
NNYHBIX XXUAOKOCTEN HE NMPEBbLILIAOT 3HAYEHUN, YKa3aHHbIX B Tabn. 2.

Tabnuua 2

Mpepenbl gonyckaemMon OTHOCUTENBHOW NOrPEeLLHOCTH
B AMana3oHe TeMnepaTyp OKpyxarowero Bo3gyxa, %

[nana3oH pacxoaos - 0°C n0 50 °C. OT MMHYC 40 °C 710 0 °C
A BKITIOYUTENBHO
(0,04-1,0)-Quaue +1,0 2,0
(0,025-0,04)-Q.ave +1,5 2,5
(0,01-0,025)-Q.ave +2,0 +3,0

1.3.2. lNpegensl gonyckaemMouM OTHOCUTENbHOW MOrpeLHoCTU perncrpauumm
BpeMeHn HapaboTkm — £ 0,1%.
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1.4. CocTaB

1.4.1. KomnnekT noctaBku pacxogomepa npueeneH B Tabn.3.

Ta6bnuua 3
HanmeHoBaHune Kon. Mpum.
Pacxogomep 1 MNpumevaHne
YnnoTHUTENbHbIE KOMbLAa ANS MOHTaXa pacxogomepa 1
MacnopT 1

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

Ha cante
www.vzljot.ru

NMPUMEYAHUNE

McnonHeHnne n TMnopasmep pacxogomepa — B COOTBETCTBUM C 3aka-
3oM. BosmoxHa noctaBka pacxogomepa MOpPO30yCTONYMBOrO UCMOSHe-
HWA Ha gMana3oH Temnepatyp oT muHyc 40 go 50 °C.

1.4.2. [o 3aka3y MOXeT NoCTaBNATLCS:

- UICTOYHUK BTOPUYHOro nutaHus ot cetn 220 B 50 My (Mpunoxexue IN);

- KOMMNJIEKT MOHTaXHbIX YacTen (bnaHubl, WANLKA, Frankn);

- rabapuTHbIN UMUTaTOP;

- 6nok kommyTaummn BK-102 24B/RS-485 gns obecneyeHns nuTaHns He-
CKONbKMX pPacxXxo4oOMeEpPOB OT OAHOM0 MCTOYHMKA BTOPUYHOrO MNUTaHMUSA
(pnc. A.7 MpunoxeHuns A).

1.4.3. Ina co3gaHnsa cuctembl cbopa M BbIHOCHOW MHAMKALMW OaHHbIX BO3-
MOXXHa noctaBka no  3aka3y  Komrrekca N3MepuUTenbHO-
BblumcnntenoHoro «B3JIET» ncnonHenust MBK-101.

1.4.4. [Ina cuMTbiBaHUA NokasaHuM ¢ pacxogomMmepa ucnosnHeHus Mra-113* um
€ro 3MEKTPONUTaHNS MOXET MOCTaBNATLCA NO 3akKady U3MEepPUTESNbHO-
BbluncnuntenbHoro komnnekc «B3JIET MBK» ncnonHenuns MBK-IMIML

1.4.5. OkcnnyaTtaynoHHas AOKyMeHTaunsa 1 KapTbl 3aKka3oB Ha JaHHOe mnsge-
nue v Opyrywo npoaykumio, Bbinyckaemyto cdmpmon «B3JIET», pasme-
LLIeHbl Ha canTe No agpecy www.vzljot.ru.

Tam xe pasmelleH nakeT nporpamMmm «YHuBepcanbHbIN NPOCMOTP-
LLKWK», BKMNHOYAKOLWNMA B CBOW COCTaB WMHCTPYMEHTAsbHYK nporpaMmmy
«MonunTop BSBJET MMAO» ans paboTel ¢ npubopom No nocrnegoBaTtesib-
HOMY UHTepdency.
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1.5. YcTpoucTBo 1 paboTta

1.5.1. MpnHUKMN paboTbl

MpuHUMn paboTbl pacxogoMepa OCHOBAH Ha U3MEPEHUN 3NEKTPOo-
aswxywen cunbl (3AC) uHayKuMn, BO3HUKaOLWen B o6beme anekTpo-
NpoBOASALLEN XUOKOCTU, OBWXKYLLENCS B MarHUTHOM norne, cosgasae-
MOM 3J1IeKTPOMarHUTHON CUCTEMOW BO BHYTPEHHEWN MOSIOCTU MPOTOYHOM
yacTu nepBnYyHoro npeobpasosartens pacxoga (puc.1).

PACXOOOMEP

NEPBUYHbIA

lMumaHue
NMPEOBPA30OBATEIb 06MOMOK
PACXOOA anexmpomazHuma
—
BITOK
N3MEPEHUA
[ -
a4c
UHOYKUYuU
-
I

Puc.1. CTpykTypHas cxema pacxogomepa.

ONeKTPOMarHUTHbIN NepBUYHbLIN NpeobpasoBaTenb pacxoga ([MMP)
npeacrasnseT cobon Nonbii MarHMTONPOHULAEMbIN LUITMHAP, CHAPYXK
KOTOpPOro pasmelleHbl 0OMOTKM anekTpomarHuta. BHyTpeHHss noBepx-
HOCTb LMITMHAPA UMEET 3NEKTPOU3ONSALMOHHOE MOKpbITUE. [Ana cbema
N3MEepUTENbHOrO CUrHana B CTeHKax LMnvHAapa gnameTparnbHO pacno-
NOXEHbI OBa 3NEeKTPOAa, KOHTaKTUPYOLME C KOHTPONMPYEMOW XNOKO-
CTbiO.

90C wHaykumm E nponopuuoHanbHa cpegHen CKOPOCTU MOTOKa
XMOKOCTWN V, pacCTosHUIO MexXay anektpogamu d (BHyTpPeHHemy aua-
MeTpy NepBUYHOro npeobpasoBarterns) U MarHUTHOM MHAYKUMK B:

E=k-B-d-v,

roe k — koadhdmumneHT NponopLmMoOHanbHOCTH.

[na paHHoro Tunopasmepa pacxogomepa B u d — BennumHbl no-
CTOsIHHble. 3HaveHne JLC He 3aBUCMT OT TemnepaTypbl, BA3KOCTU U
NPOBOAMMOCTU XXMAKOCTU NPU YCOBUKN, YTO NPOBOANMOCTb MNPEBbLILIAET
3HayeHne, ykazaHHOe B TEXHNYECKMX XapaKTePUCTUKaX.

C yuyetom cbopmynsl ana 90C uHaykunmn pacxon Q onpeaensieTcs
cnegyowmm obpasom:

- d? ‘ n-d

V= -E.
4 4.k-B

Q
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1.5.2. YcTponcreo pacxogomepa

Pacxogomep COCTOUT M3 3NEKTPOMAarHUTHOTO MEPBMYHOrO Npeob-
pasoBaTens pacxoga M BTOPUYHOro npeobpasoBartens (MukporpoLuec-
COpHOro 6roka aneKkTpoHukK) — 6noka namepexus (bW).

B kopnyce 6noka mM3amepeHus ycTaHoBneHa nnarta moayns obpa-
6oTkn. [Mnata moayns uWHOMKaAUMKM B pacxogoMepe WUCMOSTHEeHUSA
Mra-213 ycraHoBneHa Ha nepegHio naHenb U COeNHAETCA C MOAy-
nem ob6pabotkn wnendcdom. NcnonHenma MMQO-113 v Mng-113* vHam-
KaTtopa He UMEIOT.

Mopgynb 06paboTkm 6rioka namepeHuns obecneymBaer:
nuTaHne oObMOTOK ANEKTPOMArHnTa;
npuem n obpaboTky nameputenoHoro curHana (30C uHaykuum), onpe-
AeneHue cpegHero o6bLeMHOro pacxoaa;
npeobpasoBaHne M3MEpPEHHOro cpefHero o6beMHOro pacxoga B Mo-
cneaoBaTenlbHOCTb BbIXOAHbBIX MMMNYNbCHbLIX CUTHASOB;
onpegeneHne HamnpaefeHusl NoTOKa W Bbldayy curHana HanpasneHus
NOTOKa B BUAE YPOBHS NTOrMYECKOro curHana,

HakonneHne obbema 1 BpeMeHn HapaboTkM HapacTatoLWUM UTOTOM;

- AMarHOCTUKy paboTbl Npubopa;
- XpaHEHWE YCTaHOBOYHbIX M HAKOMMEHHbIX AaHHbIX;

obMeH no nocrnegoBaTtenbHOMY MHTEpdency RS-485.

B 6roke namepeHusa ona popMmpoBaHnsi TOKOBOTO BbIXOQHOMO CUT-
Hana Ha moayrnb 06paboTkM ycTaHaBNMBaeTCA NO 3akasdy MoAyrib TOKO-
BOro BbIXOAa, KOTOPLIN TaKkke obecnevmBaeT BO3MOXHOCTb BKITIOYEHNS
aKTUMBHOrO pexuma paboTbl yHMBepcarbHbIX BbIXOAOB. B criyvyae otcyT-
CTBUSI MOAYIISi TOKOBOTMO BbIXOAA aKTUBHbIA PEXUM YHUBEPCAarbHbIX Bbl-
xo4oB obecrneynBaeTcsl YCTaHOBKOW NO 3akady MoOyns akTUBHOIO pe-
XMMa yHuBepcarnbHbIX BbIXOAO0B.

®yHKUMOHarbHblIE BO3MOXHOCTW NOCTaBAS€MOro pacxogomepa or-
penensaiTca ero UCnosiHeHneM 1 TpeboBaHUAMKU NpU 3akase.
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PACXOOOMEP
BN1OK UBMEPEHUA
< =24B
Mopynb
o6paboTku
CueHan yHusepcarnbH020 ewoda
g RS-485
nne - >
" Mogynb | )
TOoKOBOro — |— |1— _ToKosbIU 861x00__ —>
|_seixosa_|

a) ucnonHexwue MNra-113 c mogynem TOKOBOro Bbixoaa

PACXOOOMEP
BNNOK UBMEPEHUA
=24B
Moaynb -
ob6paboTku CuaHan yHueepcasnbHo20 ewoda
CueHarn yHugepcasbHO20 8bixo0a
<P hikacd >
RS-485
nne | >
Mo,qynb
| aKTUBHOro
|_e>|<wma YB ! |
MUHaukaTop

0) ucnonnenwue MNra-113*

PACXOOOMEP
BNTOK MUSMEPEHMUA
Moaynb < =24B
MNP |«—»| o06paboTkn
< RS-485 >

B) ncnonHexue MNMNA-213 ¢ mogynem akTUBHOIO pexuma yHuBepcarnbHbIX
BbIXO40B

[P — nepsuyHbIl npeobpa3osamerib pacxoda

(MoMeHsTb MecTaMn pUCyHKn 6 1 B)
Puc.2. dyHKuMOHanbHasa cxema pacxogomepa.
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1.5.3. Pexxnmbl paboThbl

Pacxogomep nmeet Tpu pexmma paboThbl:
- HACTPOWIKA — pexum HacTPONKU 1 NMOBEPKU;
- CEPBUC — pexum noaroToBKM K 3KCNyaTauuu;
- PABOTA — akcnnyaTaunoHHbIN pexnm (pexxmum nosib3oBaTtens).

Pexnmbl paboTbl 3agatoTcs KOMOUHaLMEN Hanuyus / OTCYTCTBUS
3aMblKaHNSA NepemMblYkaMy ABYX KOHTAKTHbIX Nap, pacrnofioKeHHbIX Ha
nnate moaynsa obpabotkm (J1 n J2, pnc.A.3). CootBeTcTBME KOMOUHA-
unn pexxmmam paboTbl NpuBeaeHo B Tabn.4, rae «+» — HanMUne 3ambl-
KaHUS KOHTAKTHOW napbl, @ «-» — OTCYTCTBUE 3aMblKaHUS.

Pexumbl oTnnyatoTca BO3MOXHOCTSMMU MO,EI,I/I(*)VIKaLI,VIVI yCTaHOBO4-

HbIX napameTpoB npubdopa.

Moandukauma ocyuiecTsnseTcsa npo-

rpammMHO no uHtTepdency RS-232 nnbo RS-485.

Ta6bnuua 4
HanmeHoBaHne KoHTakTHaga napa
HasHaueHune pexuma
pexuma J1 J2
HACTPOWKA + — HacTpoiika v noeepka
CEPBUC — + [MoaroToBKa K aKcnnyaTauum
PABOTA — — JKcnnyaraums

B pexume HACTPOWKA goCTymnHbI Bce YCTaHOBOYHbIE NapameTpbl
npubopa. B aToM pexmme npousBoauMTCA HacTpomka npubopa B Npo-
Lecce ero U3roToBfEHNS N IOCTUPOBKA (KanmbpoBka) Npu noBepke.

B pexxume CEPBUC Bo3amoxHa moandumkaums:

- OTCe4eK Mo N3aMepeHnto;

- NapameTpoB N pexXnmoB pa6OTbI YHUBEpPCaAlibHbIX N1 TOKOBOIO BbIXO40B;

- NapameTpoB MHOUKaLUNN.

B pexxume PABOTA BO3MOXHa MogndmKaLms:

- NapamMeTpoB MHAMKauMK (Habopa MHAMUMPYEMbIX NapameTpoB, Bpeme-
HW MHOWKaUUW OOHOro napameTpa, eauHUL, U3MEPEHUS!, OTCEYKU MO UH-

ankauun);

- NapameTpoB CBA3M MO NnocnegoBaTenbHOMY UHTEpPdENCY.

Moaundukaumsi yCTaHOBOYHbIX NapaMeTpPOoB, AOCTYMHbIX B pEXMMax
PABOTA n CEPBUC, He BnusieT Ha METPONOrMYECKME XapakTePUCTUKN
npnbopa 1 MOXeT NpPou3BOAUTLCA NPU HEOOBXOAMMOCTM Ha OOBLEKTE.
MapameTpbl HacTporikn n kanmbposkn B pexxumax PABOTA n CEPBUC

HeOOCTYMNHbI.
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1.5.4. BbiBOog uHdopmaumm
Cnocobbl BbiBOga MHOpMaumMmM pacxogomepa 3aBUCAT OT MUCMON-
HEHUS 1 KOMMMeKTauMn mogyrnem TOKOBOro BbiXoda Wnv Moayrnem ak-
TMBHbIX BbIXOAOB (Tabn. 5).

Tabnuua 5
Cnoco6 BbiBOga MHopmaumm
McnonHeHue
pacxogomepa TokoBbI |YHUBepcanbHble| WHTepdenc
ViHnkaTop BbIXOA BbIXoAbl RS-485
rnnAg-113 c mogynem ) i > +
aKTMBHbIX BbIXOZ0B
Mra-113 6e3 mogyns ) + 1 N
aKTMBHbIX BbIXOA0B - 2
nng- 213 c mogynem i >
aKTMBHbIX BbIXO[0OB
rnna- 213 6e3 moayns + + 1 +
aKTMBHbIX BbIXOA0B - 2
nnao-113+* - - - +

1.5.4.1. MHgukauma pacxogomepa ncrnonHexua Mrg-213
lMepeyveHb NnapameTpoB, KOTOPbIE MOTYT BbIBOAUTBLCHA HA MHANKATOP
pacxogomepa npuseneH B Tabn.6.

Tabnuua 6
O603HAUEHME HaumeHoBaHue EovHnua Kon-Bo 3HaKkoB nHAavKauum
napameTpa n3MepeHus | uenas yactb | Apob. yactb
CpenHuin 00 beMHbIN n/MuH po7 Jo5
Q pacxop, M3y no7 [0 6
v CyMmapHbIn 06bem n no7 -
(HapacTaLWMM NTOroMm) m° 0o 4 3
Vi O6bem npsAMOro NnoToka n ao7 -
(HapacTarLnM UTOrom) m° 0o 4 3
V- O6bem obpaTtHoro noToka n po 7 -
(HapacTalLWMM NTOroM) m° 0o 4 3
T Bpemsi HapaboTku yac ao 6 2
(HapacTarLLM UTOrom) Yac:MWH 8o 5 (4ac) 2 (MuH)
NMPUMEYAHUA.

1. 3HayeHne pacxoga n obbema npu obpaTHOM HanpasneHUU MOTOKa, a
Takke oTpuuaTenbHble 3HaYeHUs CyMMapHOro obbema MHAMUMPYOTCA
CO 3HaKOM MUHYC.

2. CymmapHbIi 06bem onpenensaeTca Kak cyMma 06beMOB, HAKOMMEHHbIX
npy NPAMOM (NONOXUTENBHOM) U 0BpaTHOM (OTpuUaTeNbHOM) Hanpas-
NeHnsIX NOTOKa, C Y4eTOM 3HakKa HanpasneHusa notoka. B HepeBepcuBs-
HOM pacxogomepe npupalleHne obbema Ans UHOUUMpYeMblX napa-
METPOB «CyMMapHbIi 00beM» U «0O6bEM NMpU NPSIMOM HanpaBreHUn»
OAMHAaKOBO.

3. MNMocne nepenonHeHnss cyeTymMKa HaKoMMEHNS COOTBETCTBYHOLErO 00b-
eMa nHAMKaums NPoaOoIHKAETCH C HyNIeBOro 3Ha4YeHUs.
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Pacxogomep wucnonHenus [MO-213 ocHawaeTca 7-CerMeHTHbIM
8-pa3psagHbIM C AECATUYHON TOYKOW XUOKOKPUCTaANMYECKUM WHOUKA-
TOPOM, MMEKLLMM OBE CTPOKM (pUC.3):

- CTpoKka ByKBEHHO-LMpPOBON NHOPMaLNK;
- CTPOKa MHAMKAUUKU crneumnarnbHOro cCMmMBosia — Mapkepa.

Mapkepbl B Buge cumona V cnyxaT Ans ykaszaHusi Ha obo3Hadve-
HWe MHAMUMPpYeMOro napameTpa M Ha eguHULbl U3MepeHus pacxona u
obbema (Npy MHAMKAUMM ITUX NapamMeTpoB), MAPKMPOBAHHbIE Ha ne-
penHen naHenu npudopa Hmke XK.

cmpoka
| 6yKeeHHO-ULGpPosoLl

— 4 E ET/I D Di urgpopmayuu

—— cmpoka Mapkepa

T Q V. V+ V- n M
O O O0—O
O ? O 1\ \ nimee - W4 MapKuposKa Ha

nepedHel naHenu

Puc.3. Bua nHgukatopa pacxogomepa ¢ MapKUupoBKOM OOO3Ha4YeHUW Ha
nepeaHen naHenu nNpu MHAMKauMm o6bLema obpaTHOro notoka (UH-
ovumpyemoe 3Hadenme V- = -122,7 md).

Habop nHguumpyemMbix napameTpoB, eAnHULBI U3MEPEHUS U Nepu-
O4 VHOUKaLMK, a Takke oTcedka no nHgukaumm (cm. n.1.5.5) moryt yc-
TaHaBNMBaTbLCA MO 3aka3y Mpu BbIMyCKe U3 NPON3BOACTBA MU Ha O0b-
eKTe npu BBOAE B aKcnnyaTauumto. MNepunog nHankaumm (Bpems nHauka-
UMM OOHOro napameTpa) MOXeT ycTaHaBnmMBaTbCsa B npegenax ot 1 go
100 c. lMpun TMNoBoW NoOcTaBKe Mepuos MHAUKAUMK yCTaHaBrMBaeTCH
paBHbLIM S C.

Hanuune HewTaTtHOM cuTyaumm B pexume paboTbl Tpybonposoaa
UM HemcnpaBHOCTK Npubopa ByaeT Nnepnogmyeckm MHANUUMPOBaTLCS B
Buge cumona H Ha cooTBeTcTBytoleM 3HakomecTe YKKW. [narHocTu-
pyemble HEUCMNPaABHOCTU U HOMepa 3HAaKOMECT ykasaHbl B pasgene 2.5
HaCTOsILLLEro pykoBoACTBa.

1.5.4.2. YHuBepcanbHble BbIXo4bl pacxogomMmepoB ucnonHenun [M4-113,
nna-213

Pacxogomep nmeeT OBa ranbBaHUMYECKUM pa3BA3aHHbIX YHUBEP-
canbHbix Bbixoga Ne1 m Ne2, HasHayeHMe KOTOpbIX U pexunm paboTbl
3agatoTcs NporpaMMHbIMN yCTaHOBKaMKU. Kaxabl BbIXO4 MOXeT pabo-
TaTb B UMMYJIbCHOM, YAaCTOTHOM UIN NIOTMYECKOM pexume.

B MMnynbCHOM M 4aCcTOTHOM pexumax obecnedmBaeT BbIBOA pe-
3ynbTaToB U3MEpPEHUs B BUAEe UMMYNbCHOW NocnenoBaTefibHOCTU Tuna
«MeaHgp» CO CKBaXXHOCTbIO 2 U HOPMUPOBaHHLIM BECOM MMMYSbCOB.
MpenenbHas yactoTa crnegoBaHusa numnynscos 2000 M.

KoHcTaHTa npeobpas3oBaHus MMMNynbCHO-4acToTHOro Bbixoga Kp,
onpegenswowas BeC UMMynbca, YCTaHaBfMBAaETCA NpPU BbINyCcke W3
npon3BoaCcTBa B COOTBETCTBUWM C 3aka3om B npegenax ot 0,0001 go
200 000 ¢ muHumanbHbIM anckpetom 0,0001. Ons onpeneneHus 3Ha-
YyeHus K, C y4eTOM MakCMMarbHOro 3Ha4yeHus pacxoga B TpybonpoBo-
ae, roe OygeTr ycTaHaBnvBaTbCsl pacxodoMep, a TakKe YacCTOTHbIX
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CBOWCTB MPMEMHMKA MMMYMbCHOMO CUrHama MOXHO BOCMOSfb30BaTbCA
doopmyrnon:

36-F  18-10°

Makc QMaKC : TI/I

Kp[I/IMI'I/ n|< ,
roe Quakc — MakcumarnbHbI 06bEMHBLIN pacxon B TpybonpoBoae, M3/

F — MakcumanbHO gonycTumasi Ans npMeMHuka YactoTa crnegoBa-
HUS MMNYNbCOB pacxogomepa, IMu;

Tw=Tuwn/2 — MMHMManNbHO AoNycTMMas Ansg npuMeMHuka OnuTenb-
HOCTb MMMYSIbCOB pacxogomepa, Mc;

Tuwn — NEPMOA CNEefoBaHNA MMMNYIbCOB Ha BbIXOAE, MC.

Mo ymonyaHuio npu BbiNycke M3 NpoM3BOACTBa ANsl YHUBEpCcanbHO-
ro Boixoga Ne1 ycTtaHaBnMBaeTCsl YaCTOTHbIN pexum paboTbl U 3Ha4Ye-
Hue Kp, ykazaHHoe B Tabn.7.

Tabnwuua 7
Dy, Mmm 32 50 80 100 150 200
Ko, uMmn/n 160 65 25 15 7 4

Mo ymonuaHuio yHuBepcarnbHbIn Bbixod Ne2 B pacxogomepax ans
PEBEPCMBHOIO MOTOKA MCMONb3YeTCsA KakK BbIXO4 HanpaBfieHWUs NOoTOKa
(nornyeckun pexunm paboTbl), B pacxogomMepax Ang ogHoHarnpaBfeHHo-
ro NOTOKa BbIXO4 OTKOYaEeTCs.

B yacTtoTHOM pexume 4actoTa crnegoBaHus nNponopuMoHanbHa cpea-
HemMy OObLEMHOMY pacxody, W3MEpPEeHHOMY B TeyeHue npeablayLimnx
80 mc.

Mpn paboTe B 4YaCTOTHOM pexume 3a4aeTcsl 3Ha4YeHWEe KOHCTaHTbI
npeobpasoBaHus, a Takke 3HavyeHus napameTpoB MakcumanbHas
yacTtoTta 1 ABapuMHasn YacTtoTa.

MakcumanbHaa 4yacTtoTa — 4acToTa Ha BbIxoge Npu Makcumarnb-
HOM pacxoge B AaHHOM Tpybonposoge. [NpeBbilleHne Ha BbIXOAe 3Ha-
yeHuss MakcumanbHOM 4YacTOTbl AMArHOCTUPYETCA B pacxogomepe
KaK HeluTaTHasa cuTyauus, T.e. 3aJaHHOe AN OaHHOro BbIXoda 3Hade-
Hue K, HeKoppeKTHo.

ABapunHaa 4yacToTa — YacToTa criegoBaHUs MMMNYfbCHOW nocne-
poartenbHocTh (He 6onee 2000 u), kKoTopas GyaeT dopmmupoBaTbCs
Ha BbIXxo4e B Criyvae, ecnv usMepeHHoe 3HayeHue pacxoga npesbilla-
eT 3HavyeHune Quaus ANS AaHHoro Dy pacxogomepa. 3ajaHHoe 3HaveHne
ABapuMHON 4acTOTbl AOSDKHO ObITb HE MEHbLUE 3a4aHHOro 3Ha4YeHust
MakcumanbHOM 4YacToTbl ANd AaHHOro Bbixoda. [ns OTKNOYEHUS
dYHKUMN OPMUPOBAHUSA Ha BbIXO4E aBapUNHOM YacToTbl HEOBXO4MMO
3agaTb 3HaYeHne ABapuMHOM YacToThl, pasHoe 0.

MporpaMMHO B 4acTOTHOM pexume paboTbl Bbixoda MOryT 3aja-
BaTbCA ycTaHoBkM Pacxopg no mopynio, Pacxon npsmon n Pacxop
oOpaTHbIN.

Mpn yctaHoBke Pacxop no moaynk umnynbCHasi nocnegosa-
TeNbHOCTb C YacTOTOW CnefoBaHuUs, NPONOPLMOHaNIbHON U3MEPEHHOMY
3Ha4eHuI0 pacxoda, opMupyeTcs Ha Bbixode npu nobom Hanpasne-
HUM notoka. lNMpu yctaHoBke Pacxop nNpsiMOM — TOMbKO MpY NPSIMOM
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HanpaBneHun notoka, Pacxop o6paTHbIN — TONLKO Npn 06pPaTHOM Ha-
npaBneHun.

B umnynbcHoMm pexume paboTbl B TeYeHME CeKyHObl Ha BbIXO4 MOCTY-
naeT nayka MMMysrbCoOB, KONIMYECTBO KOTOPbIX C y4ETOM Beca MMnynbca
COOTBETCTBYET 0O6bEMY, MBMEPEHHOMY 3a NPeablaYLLYI0 CEKYHAY.

Mpn paboTe B MMNYfbCHOM peXume 3agaeTcsl 3Ha4YeHUe KOHCTaH-
Tbl NnpeobpasoBaHusa u NMepmnoa MMNYNbLCOB.

Mepuoa MMnynbCOB — Nepuos CriegoBaHUs MMMNYbCOB B Maudke;
MOXeT ObITb 3agaHo 3Ha4YeHne oT 1 go 1000 mc.

MporpaMmMHO B UMMyfbCHOM pexume paboTbl BbIxoga MOryT 3aga-
BaTbCHA ycTaHOBKM O6bLem no mopynio, O6bem npsimon, O6bLem 06-
paTHbIN.

Mpwn yctaHoBke O6BbEM NO MOAYIKO MMMYINbCbI, KOSIMYECTBO KOTO-
PbIX MPOMOPLMOHANbHO M3MEPEHHOMY 3HayeHuto obbema, nocTynaroT
Ha BbIxog npu nobom HanpasreHun notoka. [pu yctaHoBke O6BbEM
NPSAMOMN — TOSMbKO NpU NPSAMOM HanpasneHun notoka, O6bLem obpart-
HbIW — TONbKO NPy 0bpaTHOM HanpaBNeHUMN.

B nornyeckom pexume Ha BbIxOAe Hanuumioo cobblTa (Unu ero onpe-
AefeHHOMY COCTOSIHUIO) COOTBETCTBYET OAMNH YPOBEHb 3NEKTPUYECKOro
curHana, a oTCyTCTBUIO COObITUSA (MU MHOMY €ro COCTOSIHUIO) — APYrow
YPOBEHb CUrHana.

Mpu paboTe B NOrMyeckom pexunme 3afaeTcs 3HaYeHne napameT-
pa AKTMBHBbIN YpPOBeHb, T.€. YpOBeHb curHana (Beicokun unv Hus-
KUK), COOTBETCTBYHOLLMIA Hannumo cobbiTus. MNapameTpbl YpOBHEN CUr-
Hana npueeaeHsbl B [NpunoxeHuun b.

HasHayeHue BbIxoda B NOMMYECKOM pexume 3agaeTcs yCTaHOBKa-
MMU:

OGpaTHoe HanpaBreHMe NOTOKAa — YPOBEHb CUrHana Ha Bbixode W3-
MEHSIeTCS NPU U3MEHEHWM HanpaBreHns NoToka B Tpybonposoae;

Owmnbka Q>Quakc — YPOBEHb CUrHaNa Ha BbIXo4e U3MEHUTCH, €CNN U3-
MepeHHoe 3HaveHue pacxofa npesBbICUT 3HavYeHue Quane AN OAHHOTO
Dy pacxogomepa;
Jrobas owmbka — ypoBeHb CUrHasma Ha BbiIXxOo4e W3MEHUTCS Mpu BO3-
HUKHOBEHUN NHOOOM HELWTaTHOW CUTyauuu, AnarHoctTupyemom npmbo-
pPOM;
®nar HanuunMa nutaHusa («BbICOKMM») — NpY HanMuUKU Hanps>KeHus
nUTaHMs Ha Bbixoge POPMUPYETCS BbICOKMMA YPOBEHb CuUrHamna, npu
nponagaHvy NUTaHUS HanpshXeHue Ha BbiIxoae OTCyTCTBYET.

Cxema OKOHeYHOro Kackaza yHuBepcaribHbIX BbIXO4OB W OnucaHue
ero pabotbl npuBeaeHsl B Mpunoxennn b. AnnHa nMHMM CBS3M MO YHU-
BepcanbHoMy Bbixogy — Ao 300 m.
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1.5.4.3. TokoBbIV BbIX0O4 pacxogomepoB ncnonHenun Mra-113, rnrg-213

ToKOBbIV BbIXOA pacxofoMepa MOXeT paboTaTb B OQHOM M3 TpeX
Anana3oHos: (0-5) MA, (0-20) mA unu (4-20) MA.
HoMunHanbHasa ctatuyeckas xapakrepuctmka TOKOBOro Bbixoaa:

Q=Q, +(Q,, - QHy)—I'Bb'X ~

y
mMakc IMVIH

roe Q — naMepeHHoe 3Ha4YeHne pacxoaa, N/MuH;

Quy — 3a4aHHOe 3HaYeHne HWKHEN YCTaBKM MO TOKOBOMY BbiXoAy,
cootBeTcTBYytOWEE |y, N/MUH;

Qsy — 3a4aHHOE 3Ha4YeHMe BepxHeWn yCTaBKu Mo TOKOBOMY BbIXOAY,
cooTBeTcTBYOLLEE |yake, JI/MUH;

lsux — 3HAYEHME BbLIXOAHOrO TOKOBOrO CUrHama, CoOoTBETCTBYHOLLEE
N3MEPEHHOMY 3HA4YEHNIO pacxoaa, MA;

lvake — MAKCUManbHOE 3Ha4YeHWe amanasoHa paboTbl TOKOBOrO Bbi-
xoga (5 unn 20), MA;

lwi — MMHUManNbHOE 3Ha4YeHne ananasoHa paboTbl TOKOBOrO BbIXO-
aa (0 nnu 4), MA.

lMporpamMmMHO ANsi BKNKOYEHHOrO TOKOBOrO BbiXxoda 3agalTcsa ava-
nasoH paboTbl U 3HAYEHNSA YCTaBOK, a TakkKe HasHadeHue. [Npu ycrta-
HOBKe HasHayeHusi Pacxop no moAayrnko — TOK, NMPOnopuMOHasibHbIN
N3MEPEHHOMY 3HAYEHUIO pacxona, NogaeTCsa Ha Bbixod npu nobom Ha-
npaBneHun MnoToka, Npu yctaHoBke Pacxoa npsiMOM — TONbKO MNpwu
NpPSAMOM HanpaeneHnn NoToka, Npu yctaHoBke Pacxop oOGpaTHbIN —
npu obpaTHOM HanpaBfeHUN.

Mpu nMcnonb3oBaHMM TOKOBOMO BbIXO4a BO3MOXHa paboTa TONbKO
YHUBepcanbHoro Bbixoga Ne1.

[MapameTpbl TOKOBOro BbIXOA4a M CXema MOLKMYEHUS K HEMY Npu-
BeeHbl B [NpunoxeHnn b.

1.5.4.4. MNocnepoBaTenbHbI UHTEPdeNc RS-485

MocnepoBaTenbHbln MHTEpdenc RS-485no3BonseT nonyvarb UH-
dopmaumio 06 nM3mMepsieMbiX M YCTaHOBOYHbIX NapamMeTpax, a Takke
MoaMduLMpoBaTb AOCTYMNHbIE YCTAHOBOYHbIE NapaMeTpbl.

WHTepdenc RS-485 nogaepxusaet npotokon ModBus (RTU Mod-
Bus n ASCIl ModBus).

NHTepdenc RS-485 obecneunBaeT cBA3b No kabento B rpynne m3s
HECKONbKMX abOHEHTOB, O4HMM M3 KOTOpPbIX MOXeT ObiTb MK (cBA3b C
OLHMM pPacxo4oMepOoM) UMW KOMMSIEKC WU3MEPUTENbHO-BbIMUCINTENb-
Hbin «B3JTIET» mncnonHenus MBK-101 nnn UBK-MMO. Cxema noaknto-
YEeHUs K KOMMMEeKCy npvBedeHa B MHCTPYKUMWM MO MOHTaXy Ha pacxo-
aomep.

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

Ckopoctb obmeHa no wuHTepdpency RS-485 (ot 1200 po
115200 boa), a Takke napameTpbl CBA3W YyCTaHaBnMBalTCS Mpo-
rpamMmMHo.
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1.5.5. CepBUCHbIe PYHKLUN

B pacxogomepe nmeeTcsi BO3MOXHOCTb YCTAaHOBKWN OTCEYEK MO U3-
mMepeHunto pacxoga: Mo HapacTtaHuio n Mo ybbiBaHMIO, a Takke OT-
CeuYKM No MHAMUKaTopy.

Otceukn Mo HapacTaHuto 1 Mo y6biBaHMIO — 3TO NOPOroBLblE 3Ha-
YeHUs1 pacxoda, HUXe KOTopbIX (NpU n3MeHeHUn pacxona B 60mbLyto n
MEHbLLYI CTOPOHY COOTBETCTBEHHO) OTCYTCTBYET HakonneHme obbema,
Bblaa4a MMMynbCOB U TOKOBOro curHana. [pu aToM nHauumpyeTcs Hy-
neBoe 3HaveHne pacxoaa.

OTceuyka No MHAUKATOpPY — 3TO 3HAYEHME pacxoda, HUXKe KOTOpO-
ro MHAMUMpPYeTCA HyNneBoe 3HadYeHne pacxoda, a HakonneHne obbema,
BblAa4a MMMynbCOB U TOKOBOMO CMrHana npoaosrKarTCs.

3HayeHne Kaxaon n3 oTceyek MOXET yCcTaHaBnmMBaTbCA B npene-
nax ot 0 go 0,255-Quans ¢ Anckpetom 0,001-Qpans. TUNOBOE 3HAYEHUE
npu Bbinycke n3 npoussogctea — 0,002-Quave.

B pacxogomepe ans peBepCcMBHOIO NOTOKa OTCEYKM cpabaTbiBatoT
Kak npu nonoXuTernbHOM, Tak U Npu oTpuuaTesibHOM HanpaBneHun no-
Toka. CurHan HanpaBneHusa noToka Takke U3MEeHSIeTCa C y4eToM ycTa-
HOBMNEHHbIX OTCEYEK.
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1.5.6. KoHCTpyKUMA

lMpoTovHas yacTb pacxogoMepa BbIMOMHAETCA Nog npucoeanHe-
HMe Tuna «caHABu4Y», korga (MNP ¢ nomMolibio LNUIIEK 3aXnmaeTtcs
Mexagy OByMS hnaHuamu (M3rotoBneHbl B COOTBETCTBUN C TEXHUYe-
ckumn ycrosuamm B41.45-00.08 TY), npnBapeHHbIMU K KOHLAM Tpybo-
npoBoJa B MecTe Bpes3kun pacxogomepa.

BHyTpeHHss nosepxHocTb [IMNP dytepyetcsa peanHon. KOHCTpyk-
LUMA MPOTOYHOM YacTu YCTOMYMBA K MakcumaribHoOMy paboyemy aasne-
HUIO.

Ha TopueBbix noBepxHocTsx [P BbINOSIHEHbI NPOTOYKM NoL yni-
NOTHUTErNbHbIE Komnbua. [pn Mcnonb3oBaHUM OTBETHbLIX doraHues yn-
NOTHUTENbBHbIE KOmMbLa obecnevynBaloT Takke COOCHOCTb BHYTPEHHEro
kaHana MNP n Tpybonposoaa.

Kopnyc BW BbInonHseTcs n3 metanna.

Kopnyc BW kpenutcs Ha nonon ctouke MNP. Bo3amoxeH pa3BopoT
BW Bokpyr ocn ctonkn Ha 180° no 3akasy npu BblMyCcKe U3 NPON3BOLCT-
Ba.

Koxyx lNIMNP co cTonkon BbINOSHAETCA M3 MeTanna U COCTOUT U3
ABYX MOSOBWH, COeANHAEMbIX 4-MS BUHTaMW.

BBopg kabensa nutaHua n curHanbHoro kabens B BU ¢ kopnycom Tu-
na 2 pacxogomepos ucrnonHeHun MMQa-113, -213 ocyuwecTensaeTcs ye-
pe3 kabenbHble repMoOBBOAbI, NpefHa3HavYeHHble s kabenen kpyrno-
ro ceyeHust Hapy>XHbIM anameTpom ot 4,5 0o 5,5 mm.

B ncnonnenuun MMA-113* (puc.A.2) BMeCTO BEpPXHEro repMoBBOAa
YyCTaHOBMEH repMeTUYHbIAN pasbeM, K KOTOPOMY NoAKMoYaeTcs Kabernb
ceasm ¢ VIBK-TMMMO, no kotopomy obecrneymBaeTcss NUTaHWE pacxono-
Mepa n BbIBOS N3MepUTENbHON MHGOpMaUnn no nHtepgency. HmxHun
repMOBBOZ 3arnyLleH.
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1.5.7. Cucrtema cbopa gaHHbIX

C nomowbk  KOMMnekca  U3MepUTESbHO-BbIYUCIIUTENBHOIO
«B3JIET» ucnonHenuna VBK-101 moxeT OblTb OpraHmM3oBaHa cuctema
cbopa 1 BbIHOCHOM MHAMKauun oT 1 0o 8 pacxo4oMepoB UCMOMHEHWI
nna-113 v nng-213 (puc.4, 5).

N3meputenbHo-BbluncnuTenbHbln  komnnekc (MBK) wucnonHeHus
MBK-101 obecneuynBaerT:

-CBA3b MO BHYTpeHHeMy wuHTepdency RS-485 ¢ pacxogomepamu
«B3NET MMNQy»;

- npuemM, ob6paboTKy M apXMBMPOBAHUE WN3MEPUTENBHOM MHOPMaLMK,
nocTynarwLlen OT pacxogoMepoB, NOAKMIOYEHHbIX NO BHYTPEHHEMY WH-
Tepdpency;

- BbIBOJ U3MEPUTENBbHON, apXMBHOW, YCTAHOBOYHOW N ANArHOCTUYECKOM
MHOPMaUUM Ha uHAMKaTop, No uHTepdency RS-232 mnn RS-485,
Ethernet n Yepes yHMBepcarnbHble BbIXObl.

MopkntoyeHne pacxogomepoB No MHTepdency RS-485 k Gnoky
MBK-101 npousBoguTtca vyepes 6nok kommyTtaummn BK-102 24B/RS-485,
KOTOpPbIA KpOoMe KoMMmyTauun nHtepdenca RS-485 ogHoBpeEMEHHO MO-
XeT MCnonb3oBaTbCa A1 KOMMyTaumm HanpsbkeHna =24 B (nogkntove-
HNS HECKOSbKMX PacXo4OMEPOB K OAHOMY UCTOYHUKY NUTaHna =24 B).

MoapobHoe onncaHue Komnnekca npueBeaeHo B AOKyMeHTe «Kom-
nnekc  uaMeputenbHo-BbluMcUTENbHLIN  «B3JIET»  mncnonHeHue
MBK-101. PykoBoacTteo no akcnnyaTtauun» B53.00-00.00-30.

RS-485 «—» RS-485
Pacxogomep [~ > Bnok RS-232
NBK-101
e oo YHMBepcanbHbie
| BbIXOAbl
=24 B =24 B

Puc.4. Cuctema cbopa gaHHbIX U BbIHOCHOM MHAUKALUKM Ha 6a3e KOMMNNeK-
ca «B3JIET UBK» ncnonHenna UBK-101 ansa ogHoro pacxogomepa.
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RS-485

RS-485
Y \
Pacxonomep Pacxonomep
Ne1 e Nes
A A
=24 B =24 B
LR N 4 L 2N 2R 4 RS'485
Y v Brok |, Rs-232
nnara o nnara RS-485 MNBK-101
KOMMYyTauum KOMMyTauum < >
=24 B RS-485 e ¢ o YHMBepcanbHble
A | BbIXoAbl
BK-102 24B/RS-485
=24 B I =24 B

Puc.5. Cuctema cbopa AaHHbIX 1 BLIHOCHOW MHAMKAUMU Ha Oa3e KOMMJek-
ca «B3NNET UBK» ucnonHenusa UBK-101 ¢ ucnonb3oBaHmem BK-102
Ans 2-8 pacxonomMepos.
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1.6. MapknpoBka u nfiomébupoBaHue

1.6.1. Ha nepegHen naHenn 6noka namepeHnsa pacxoqomMepa yKasblBatoTCs:

- HaumMeHoBaHue n obo3HayeHue npmbopa;

- TOBapHbIN 3HAaK (PUPMbI-U3rOTOBUTENS;

- 3HaK yTBepXXAeHMs Tuna cpeacTsa U3MepeHus;

- BUA UCMNOSHEHNS;

- HaNpsXXeHne nNuTaHus pacxoaomMepa;

- 3aBOJCKOM HOMeEp.
Tunopasmep pacxogomMmepa ykasaH Ha kopnyce [1I1P.
Ha nepegHen naHenn 65oka KOMMyTaLUUKN yYKka3biBaeTCs:

- HaMMeHoBaHue 1 06o3HaveHne BnokKa;

- TOBAPHbIN 3HaK PUPMbI-U3rOTOBUTENS.

1.6.2. Nocne noeepku pacxogomMepa nromMoOMpyeTcs KOHTakTHaa napa pas-
pelueHna MoamdmrKauumn KanubpoBOYHbIX NapamMeTpoB.

1.6.3. KoHTakTHasi napa paspelueHs Moangukauum cepBUCHbIX NapameTpoB
MOXeT OblTb onnombupoBaHa nocne npoBeAeHUs MyCKOHanagouvHbIX
paborT.

Kpome TOro, ans 3awuTbl OT HECAHKUMOHUPOBAHHOIO AOCTyna npu
TPaHCMOPTUPOBKE, XPaHEHUM UMW IKCnsyataumm MoxeT ObITb ONfoM-
BupoBaH kopnyc 6roka n3mepeHus.
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2. NICNOJIb3OBAHUE NO HASHAYEHUIO

2.1. 3kcnnyaTauMoHHbIe OorpaHu4YeHuns

2.1.1. OkcnnyaTaumMs pacxogoMepa [LOfbPKHa MpomM3BOAUTLCA B YCHOBUSIX
BHELLHMX BO3AENCTBYIOLWNX (PaKTOPOB, HE MPEBbILAOLLMX AOMNYCTUMbIX
3Ha4YeHUKn, OroBopeHHbIX B N.1.2.7.

2.1.2. Pacxogomep MOXeT ycTaHaBNMBaTbCA B BEPTUKANbHOM, FOPM30OHTalb-
HOM MIN HakNoOHHOM TpybGonpoBoAe. Hanuuve rpsa3eBUKOB MK crnewm-
anbHbIX PUNBTPOB He 06s3aTeNbHO.

2.1.3. ToyHasa n HagexHas paboTa pacxogomepa obecrnedmBaeTcsl Npw Bbl-
nosiHeHUn B mecTte yctaHoBku [NMNP cnegytowmnx ycrnosui:

- OTCYTCTBYET CKOMNMeHne Bo3ayxa;
- DaBreHne XMOKOCTU UCKMo4YaeT rasoobpasoBaHne B TpyGONpoBoae;

- Ha Bxoge u Bbixoge MNP umeloTCcs NpAMONUHENHbIE y4acTkn Tpybo-
NpoBO4a COOTBETCTBYIOLLEN ANWHbI (NPUBEAEHbI B MHCTPYKLMK NO MOH-
Taxy Ha pacxogomep). Ha aTux y4acTkax He OOIMKHO ObiTb HUKaKUX
YCTPOWCTB U 3NIEMEHTOB, BbI3blBAOLNX UBMEHEHNE CTPYKTYPbI NOTO-
Ka XXWAKOCTH;

- BECb BHYTpeHHUN 06bem kaHana lNINP B npouecce paboTbl pacxogome-
pa 3anoSIHEH XNOKOCTbIO;

- Hanps>KeHHOCTb BHELUHEr0 MAarHWTHOrO MOMs MPOMbILIIEHHON YacToThl
He npesblwaeT 400 A/m.

BHUMAHUE! 3anpeliaetcsa Ha Bcex atanax paboTbl C pacxono-
MEepOM KacaTbCsl pyKamu 3feKTPOOOB, HAXOASLMUXCA BO BHYTPEHHEM
kaHane TM1P.

2.1.4. Tun n coctaB KOHTPONMMPYEMOW XUOKOCTU (Hanmuume M KOHUEHTpauus
B3BECEMN, NOCTOPOHHUX XXMAKOCTEN U T.M.), PEXUM paboTbl U COCTOSHUE
TpybonpoBoga He [OOMMKHbl MPUBOAMTL K TMOSIBNIEHUIO OTMOXEHUMN,
BMMSOLWNX HA paboTOCNOCOBHOCTL U METPOSOrMYECKME XapaKTepUCTu-
K1 pacxogomepa.

Ona obecnevyeHus paboTocnocoOGHOCTU pacxopgomepa B CUC-
TeMax, MWCNONb3yLWMUX MO KAKUM-NMMGO nNpUYMHAM YronbHble
¢dunbTpbl, HeO6X0AMMO CneauTb 3a UX UCMIPAaBHOCTLIO.

2.1.5. HeobxogMmocTb 3almMTHOrO 3as3emneHnsa npubopa onpegensieTcs B
COOTBETCTBUMN C TpeboBaHuAMM rmasbl 1.7 «[1paBun yCcTpomncTBa anek-
TPOYCTAHOBOK» B 3aBMCMMOCTU OT HanpsbKeHUst NUTaHUS U YCIOBUN
pasmeLlleHns npubopa.

3aszemneHune npmbopa Npon3BOAUTCHA C MOMOLLbIO KITIEMMbI 3aLmT-
HOro 3a3emneHus — crneumanbHOro BMHTA, PacrofioXXeHHOro Ha 6noke
namepenunsa (puc.A.1, A.2).

2.1.6. MonHuesawmta ob6bekTa pasmeLleHnst npudopa, BbINOSHEHHAsS B CO-
OTBETCTBUUN C «/HCTpyKUuMen no yCTPONCTBY MOSHWE3aWuUTbl 34aHUN,
COOPY>XEHUA W MNPOMbILWSIEHHBIX KOMMYHUKaumn» CO153-34.21.122-
2003 (ytBepxgeHHon [lpukazom MwuHaHepro Poccum Ne280 ot
30.06.2003), npegoxpaHsieT Nnpubop OT BbIXo4a M3 CTPOSA NMpU Hann4mum
MOJSTHMEBbIX Pa3pAa0B.

2.1.7. TpeboBaHnA K ycrnoBusiM 3Kcnnyataumm m BblIGOpYy MecTa MOHTaxa,
NpvBeAEHHbIE B HACTOSILLEN 3KCMNNyaTaLMOHHOW OOKyMEeHTauuun, ydu-
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TbiBalOT Hamboree TUNNYHbIE BHELIHME hakTopbl, Bnusiowme Ha pabo-
Ty pacxogomepa.

Ha o6bekTe akcnnyatauum MoryT CyLLEeCTBOBaTb MITN BO3HUKHYTL B
npouecce €ero akcrfyataumMyM BHellHWe dakTopbl, He noagaroLimecs
npeaBapuTenbHOMY MPOrHO3Yy, OLEHKe MMM NpoBepke M KoTopble Mpo-
n3BoauTENb He MOT y4ecTb Npu paspaboTke.

B cnyyae nposiBneHnsi nogo6HbIx hakTopoB crieayeT yCTpaHUTb UX
NN HaTU MHOE MECTO 3KChyaTauun, rae AaHHble akTopbl OTCYTCT-
BYIOT UM HE OKa3blBaKT BIINSIHUS HA paboTy nsgenusi.

2.2. Bbibop TMNopa3mepa pacxogomepa

Bbibop TuMnopasmepa pacxogomepa onpefensieTca guanas3oHoM
pacxogoB B TpybonpoBsoge, rae 6yanet yctaHasnuBatbea [MMNP. Ecnu
AnanasoH pacxogoB AN gaHHoro TpybonpoBoda yknaabiBaeTcd B
AnanasoH pacxo4oB HECKONbKUX TUMOpa3MepoB pacxogomMmepa, To on-
penendaTb HyXHblA TUNOPaA3Mep PEKOMEHOYETCA UCXOAA U3 3aaHHOro
npeaesnibHoro 3Ha4YeHnst NoTepb Hanopa.

2.3. NoaroToBKa K paborte

2.3.1. Mepbl 6e3onacHoCcTH

2.3.1.1. K paboTe c pacxogoMepom fornyckaeTcs nepcoHan He monoxe 18 ner,
N3YYMBLUNIA SKCNITyaTaUMOHHY0 AOKYMEHTaLUMIO Ha uagenve.

2.3.1.2. [pn noaroToBke M3genusa K UCrNonNb3oBaHUIO U B NpoLlecce akcnsyaTa-
UMM OOMKHbl cobrnogaTtbes «llpaBuna TexXHUYECKoM 3JKcnnyaTaumm
3NEeKTPOoyCTaHOBOK noTpebutenen» «lpaBuna TexHUkn GesonacHocTu
npw aKCcnnyaTaunm aNeKTPoyCTaHOBOK NOTpebutensammy.

2.3.1.3. lNpun npoBegeHnn paboT ¢ pacxogoMepoM onacHbiMu dhakTopamu ans
yerioBeka SBMSKTCA:

- NepeMeHHOoe HanpsXeHue (C AeNCTBYOLWNM 3HavYeHnem ao 264 B vac-
Totom 50 lNy);

- faeneHue B Tpybonposoae (ao 25 Mlla);

- Apyrne gakTopsbl, CBsi3aHHbIE C nNpodunemM n cneungukon obbvekTa, rae
NPOV3BOANTCHA MOHTaX.

2.3.1.4. B npouecce paboT N0 MOHTaxy, NycKOHanagke unm peMoHTY pacxono-
Mepa 3anpeLLaeTcs:

- NMPOM3BOANTL MOLKMOYEHUS K pacXxogoMepy, NEPEKIYEHUs peXUMoB
UIN 3aMeHY 3NeKTPopPaano3NeMEHTOB MPU BKIKOYEHHOM NMUTaHUN;

- NPOMN3BOaUTL OEMOHTaX pacxogomepa m3 Tpybonposoga OO MOSIHOro
CHATUA AaBneHus Ha yyacTke TpybonpoBoaa, rae nponssoasatca pabo-
Thl;

- MCNOMb30BaTb HEUCNpaBHbIE 3ANEKTPOPaAANONPUBOPLI, INEKTPOUHCTPY-
MEeHTbl NMMB0o 6e3 NoAKMYEHNS UX KOPMYyCOB K MarncTpanu 3awmuTHOro
3a3eMIieHus.

2.3.2. MNpwn BBOAE B 3KCNyaTaumo pacxogomMep A0SMKHO ObiTb NPOBEPEHO:

- COOTBETCTBME HanpaBneHus CTPeSiku Ha Kopryce pacxogomepa Ha-
npaBneHnto NOTOKa XNOKOCTU B TpybonpoBoae;

- COOTBETCTBME AJSIMH MNPSMOSIMHEMNHbIX Y4acTKOB Ha BXOAEe W BbIXoge
pacxogomepa;
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- MPaBUIIbHOCTb MOAKMIYEHUA pacxogomepa U B3aMOOENCTBYHOLLEro
obopyaoBaHMsa B COOTBETCTBMM C BbIOPaHHOW CXEMOW;
- MIPaBUNbHOCTb 3a4aHHbIX PEXMMOB paboThbl BbIXO4OB pacxXo4oMepa;
- COOTBETCTBME HaMNpPsHKEHUS NUTaHUS 3afaHHbIM TEXHUYECKUM XapaKkTe-
pucTUKam.
2.3.3. Pacxogomep ucnonHenun MMA-113, -213 npu nepBoM BKITHOYEHUM U
nocne ANUTenbHOro nepepbisa B paboTe roToB K aKCnsyataumm rnocne:
- MOSIHOrO MNpeKpaLweHnsa OMHaAMUYEeCKUX rmapaBnnyeckux npoueccoB B
TpybonpoBsoae, CBA3aHHbLIX C U3BMEHEHNEM CKOPOCTU U pacxoda XXUAKO-
CTK (NPU ONOPOXHEHUWN UMW 3anofiHeEHMM TpybonpoBoaa, perynmpoBKe
pacxoga v T.n.);
- 30-M1HYTHOWM NpombIBKK [P NOTOKOM XMOKOCTH;
- 30-MMHYTHOro Nporpesa pacxogomepa.
2.3.4. lNepen BBOOAOM B 3KCMfyaTaumo HeobxogmMmo onnomoupoBaTtb pacxo-
AomMep n 3aaBuxkn Barnaca (Npu ero HanU4uum).

2.4. NMopsapok paboTbl

CpoaHHbI B 9KcnnyaTaumto pacxogomep ucnonHenun [M0-113,
-213 paboTaeT HeENpPepPbIBHO B aBTOMaTUYECKOM PEXUME.

Pacxogomep ucnonHenus MMNA-113*, HaumHaeT paboTy npu noa-
KntoyYeHun k Hemy komnniekca WIBK-TMO v rotoB Kk paboTte 4epes
3-4 MWHYTbI NOCIe BKMIOYEHUSA NMUTaHNS.

MHdpopmaumna o6 namepsaembix napameTpax M COCTOSIHAM pacxo-
AoMepa MOXEeT CUYMTbIBATbCA MO nocnefoBaTenlbHOMY WHTepdency
RS-485,a Takke, B 3aBMCMMOCTU OT UCMOSTHEHNA pacxogomepa, C UH-
AavkaTopa, ¢ yHuBepcasnbHbIX U TOKOBOIO BbIXOLOB.
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2.5. BOo3MOXHble HeMCNPaBHOCTU U MeToAbl UX YyCTpaHe-

HUsA

2.5.1. lNepeyeHb HeucnpaBHOCTEN M HelITaTHbIX CUTyauun, AnarHoctupye-
MbIX NpMBOPOM U MHAMUMPYEMbIX B Buae cumsornia H Ha cooTtBeTcT-
BYIOLLIEM 3HaKOMecCTe MHAMKaTopa pacxogomepa nnbo B Buae cnvcka
Ha cooTBeTCcTBylOLWEeN Bkrnagke nporpammbl «MonuTop B3JIET MMNO»,
npuBegeH B 1abn.8. OTcyeT NopsLKOBOro HOMepa 3HakoMecTa npouns-

BOOUTCA CrieBa Hanpaso.

Ta6bnuua 8
Homep o
3HaKomecTa Cop,ep>|<aHV|e HeuncrnpaBHOCTU, HELWLTATHOU CUTyauunmn I'Ipwmeanme
1 Mpnbop He NHNMUMANM3MpPOBaH
2 OTka3s namepurens
3 3HayeHune pacxona donblie Q,aus cM. Tabn. 1
4 MHorokpaTHbI 60 Npy n3mMepeHnn
5 3HaveHune Kp ans Boixoga Ne2 HEKOPPEKTHO
6 3HaveHune Kp ans Boixoga Ne1 HEKOPPEKTHO
7 OAHOKpaTHbIN CO0N NpY U3MEepPEHNN

2.5.2. MNpun nossneHnn nugukauum cumeona H Ha 3HakomecTe 1 unn 2 npu-

6op Heob6XxoaANMMO OTNPaBUTbL B PEMOHT.

2.5.3. B cnyyae nHgukaumm cumeona H Ha gpyrnx saHakomecTtax u/unm oTcyT-
CTBUSA CUrHana Ha yHMBepcaribHOM BbIXxoe crieyeT NpoBEpUTb:

- Hann4me n cooTBeTCTBME HOPpMaM HarnpsXxXeHnda nutTaHna Ha BXxoae pac-

X0ZloMepa M UCTOYHMKA BTOPUYHOIO NUTaHWUS;
- HaOEXHOCTb NoACcoeANHEHUs Lienen NUTaHns;

- Hanu4me XWOKOCTU N ee ABUXKEHUS B TpyOonpoBoae;

- OTCYTCTBUE CKOIMJIEHNA MAa3a B MeCTe YCTaHOBKU pacxogomMepa,
- KOPPEKTHOCTb 3HavyeHun KP n oTtceyek no pacxoay; npu Heobxoanmo-

CTN UBMEHUTb UX 3HAYEHUA.

Mpy NONOXMTENbHbLIX pe3ynbTaTax NepeyYncrieHHbIX Bbille npoBe-
pOK criegyeT obpaTUTbCS B CEPBUCHbIV LIEHTP (PerMoHanbHoe npeacra-
BUTENbCTBO) UMW K U3rOTOBUTENIO U3OENUs Ans onpeaeneHnst BO3MOX-

HOCTM ero garnbHeunwen akcnyaTaumm.

2.5.4. Pacxogomep «B3JET MIMAO» no Bugy NCNOMHEHNSA N C y4ETOM YCIOBUN
SKcnryaTauum OTHOCUTCS K U3AennUsiM, PEMOHT KOTOPbIX NPON3BOAUTCSA

Ha crneunann3npoBaHHbIX npegnpuaTnax nnbo

n3roTtoBuTerne.
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3. TEXHWYECKOE OBCNYXXUBAHUE

3.1. lNpoBepka TeXHNYECKOro COCTOAHUSA

3.1.1. BBegeHHbIN B akcnnyataumo pacxogomep ucnonHenun Mrg-113, -213
pekomMeHayeTcsa noapepraTb NepuogMyeckoMy OCMOTPY C LeNbi KOH-
Tpons:

- paboTOCNOCOOHOCTN pacxoaomepa;

- cobnogeHnsa yCnoBui akcnyataumm;

- HANNYNA HaNPsHKEHUsST MNTaHWUS;

- OTCYTCTBUSA BHELLHMX NOBPEXAEHNN COCTaBHbIX YacTeN pacxoaomMepa;
- HAOQEXHOCTUN ANEKTPUYECKUX N MEXAHUYECKUX COEQMHEHWUI.

MepunoanMYHOCTb OCMOTPA 3aBUCUT OT YCIIOBWUIA 3KCMyaTauun, HO
He JoSKHa ObITb pexe O4HOro pasa B ABE HeOenw.

Ana pacxogomepa mncnonHexus MMAO-113* nepuognyecknin ocMmoTp
OOIMKEH MPOBOAUTLCS C LENbl BbISABMEHUS BHELLUHMX MOBPEXOAEHUN,
CrNOCOBHLIX OKa3aTb BnMsiHMe Ha ero paboty. OCMOTp AOSMKEH NPOBO-
AWTbCS HE pexe OAHOro pasa B ABa Mecsua.

3.1.2. HecobnogeHne ycnosun akcnnyataumm pacxogomMmepa B COOTBETCTBUM
c n.n.1.2.7, 2.1 MOXeT NPUBECTN K €ro 0TKasy Ui NPeBbILLIEHNIO JoMnYyC-
TUMOTO YPOBHS MOrPELLUHOCTN U3MEPEHUN.

BHewHWe noBpexgeHus Takke MOryT NpUBECTU K NPeBbILEHUIO
AOMNYCTUMOrO YPOBHSA MOrPELHOCTM un3amepeHui. [py  nosBneHun
BHELWHUX NOBpEeXaeHNn n3genua unm kabensa nutaHud, cBsa3n Heobxo-
ANMO 06paTUTLCS B CEPBUCHbLIN LEHTP UNN perMoHanbHoe npeacraBum-
TenbCTBO AN onpefeneHnsa BO3MOXHOCTU ero ganbHeunwen aKkcnnya-
Tayum.

3.1.3. B npouecce akcnnyaTauuMmM pacxogoMepa He pexe 0OHOro pasa B rog
Heob6xoauMo NpPoBOAUTL NMPOMUNAKTUYECKM OCMOTP BHYTPEHHErO Ka-
Hana TMNP Ha Hanunuue 3arpsisHeHUn U/nnu oTnoXxeHun. [JonyckaeTcs
HanuMyue nerkoro HaneTa, KOTOPbIA AOIMKEH CHMMATbCA C MOMOLLbIO
YMCTOW MSATKOM BETOLUN, CMOYEHHOW B BOAE.

Mpn BbICOKOM CKOPOCTM 0Bpa3oBaHUs OTIIOXEHUN, a TakkKe B CNy-
Yyae BO3MOXHOIO MOsIBIEHUSI MacngHOW Uv HePTAHOWN MAIEHKU, OCMOTP
N ounCTKa BHYTpeHHero kaHana lMNIMNP gomkHbl NnpoBoaMTbLCSA C HEOOXOo-
ANMOWN NePUOLANYHOCTBIO.

Mpyn Hanuuun 3arpasHeHnn N/unu OTNOXEHUn apyroro suga nmbo
MX CYLLECTBEHHON TOMLMHBbI HEOOXoOMMO MPOU3BECTU OYUCTKY MO-
BepxHocTu MNP 1 oTnpaBuTb pacxogoMep Ha BHEOYEPEHYIO NMOBEPKY.

OumnCTKY OTNOXEHUN B 3TOM Clyyae pPEeKOMeHOyeTCsl NpOoBOAMTb
cpasy e nocrie u3BneveHuss pacxogomepa m3 Tpybonposoga ¢ Nomo-
LLIblO BOAbI, YNCTOW BETOLUM N HeabpasmBHbIX MOKOLLMX CPEACTB.

3.1.4. lpwn oTnpaBke pacxogoMepa Ha MOBEPKY MW B PEMOHT Heobxoanmo
nocne AemMoHTaxa OYMCTUTb BHYTpeHHWW kaHan [P oT oTnoxeHun,
obpasoBaBLUMXCSA B Mpouecce aKcnnyataummn, a Takke oT OCTaTKoOB pa-
6o4yen xugkoctn. OcTaTtkm arpecCCMBHOM XWAKOCTU AOIMKHbI ObITb
HEeUTPaNM3OBaHbI.

Mpn MOHTaxe n OeMOHTaxe pacxogomepa HeobxoaMMO PYKOBO-
ACTBOBaTbCSA MHCTPYKUMEN MO MOHTaXy pacxogomepa.

-



OTtnpaBka pacxogomepa Ans nNpoBedeHUs NoBepku nNubo rapaH-
TUIHOro (nocrierapaHTUNHONO) peMOHTa LOKHa NPOU3BOAUTLCA C Nac-
nopToM pacxogomepa. B conpoBoanTenibHbIX AOKYMEHTax Heob6xoanmo
yKasblBaTb MOYTOBblE PEKBU3UTHI, TenedoH U dakc oTnpasBuTens, a
Takke cnocob n agpec obpaTHOM JOCTaBKM.

29
A E5qeT



3.2. MeToauka noBepKu

HacTtosiwaa metoanka noBepkn pacnpoCTpaHSaeTCs Ha pacxogome-
pbl-cHeTYMKM anekTpomarHutHole «B3JET MMO» n yctaHaBnuBaeT me-
TOAbl M cpeacTBa NePBUYHON U NEPUOANYECKON NOBEPKM.

Pacxopomep-cyetumk anektpomMarHuTHeln «B3JET MIMO» npoxo-
ONT NEepBUYHYIO MOBEPKY MpU BbINYCKe U3 MPOM3BOACTBA U Mnocre pe-
MOHTa, Mepuoauyeckne — B npouecce 3KchnnyaTauun C¢ nepuoamyHo-
CTbi0, YKa3aHHOM B nacnopTe Ha pacxogoMep.

Me>xnoBepoyHbIN UHTepBan — 4 roga.

3.2.1. OnepaumMm noBepKu

3.2.1.1. lMpn npoBeaeHNN NOBEPKN AOSMKHbI ObiTb BbIMNOSIHEHbI ONepauuun, yka-
3aHHble B Tabn.9.

Ta6bnuua 9
MyHkT Onepauuu, NnpoBogMMble Npu aHHOM
HaunmeHoBaHve onepaunii OOKYyMeHTa BUE MNOBEPKM
Nno NnoBepkKe nepsunyHaa nepunoagnyeckas
1. BHeLHNA ocMOTp 3.2.7.1 + +
2. OnpoboBaHue 3.2.7.2 + +
3. OnpeaeneHne NorpeLuHocTm
pacxogomepa npu UsmMepeHunm
obbema n cpegHero 06 bLEMHOro
pacxoga 3.2.7.3 + +
4. MNoaTeepxaeHne cOOTBETCTBUS
nporpamMmmMHoro obecneveHms 3.2.7.4 + -

3.2.1.2. D,OI'IyCKaeTCFl BbIMOJTHATb NMOBEPKY HE B NOJIHOM AMana3oHe NMacCnopTHbIX
3Ha4YeHNN napamMeTpoB, a TOJIbKO B 3KCrJjilyatTauMOHHOM Ouana3oHe U
TOJ1IbKO NapamMeTpoB, UCMOJIb3yeMbIX MNMpU SKCryatauun.

3.2.2. CpeactBa nNoBepKu
3.2.2.1. lNpn npoBeageHUN NOBEPKN NPUMEHSAETCSA NOBEPOYHOE 060pyaOBaHME:
1) cpeacTBa M3MepeHUsi U KOHTPONS:

- ycTaHoBka nosepoyHasa «B3JIET MNMY» ana noBepkn meToaom namepe-
HMa obbema (cpedHero pacxoga, Macchl) ¢ npegenamMmm gonyckaemom
OTHOCUTENbHOM MOrpewHocTn He Bonee 1/3 npegenoB LonyckaeMom
OTHOCUTESTbHOM MOrPELLIHOCTN N3MEPEHNS PAaCXO40OMEPOB;

- MarasuH conpotusneHun P 4831, 2.704.0001TY, npenensl gonyckae-
MOFO OTKIMOHEHMUs conpoTueneHns He 6onee + 0,022 %;

- BonbTMeTp B7-43 Tr2.710.026 TO, ananason 10 mkB-1000 B, oTHOCHK-
TenbHas NorpewHocTb He bonee + 0,2 %;

- yactotomep Y3-64 [OJIN 2.721.066 TY, ananasoH 0-150 Ml'y, oTHOCK-
TenbHasa norpewwHocTb He 6onee + 0,01 %;

 ssner



2) BCcnomMmoraTtesibHble YCTPOUCTBA:

- maHomeTp, NOCT 6521, ananasoH 0 -2,0 MIMa, kn. 0,4;

- reHepaTop umnyrnbcoB [5-88 B3.264.117 TY, yactota 1 'y - 1 MIy;

- ocuunnorpad C1-96 2.044.011 TY;

- IBM - coBMeCTUMBbI NepCcoHasnbHbIA KOMMbIOTEP.

3.2.2.2. [lonyckaetca npuMeHeHue apyroro obopygoBaHusi, NpnbopoB M yCT-

POWCTB, XapaKTEPUCTMKN KOTOPbIX HE YCTYNarT XapakTepucTnkam obo-
pyaoBaHusa 1 npubopos, npueedeHHbiXx B N.3.2.2.1. [pn oTcyTCcTBMMK
obopyaoBaHMa M NpMOOPOB C XapaKTepUCTUKaMW, He YCTynaroLwmmmn
yKkasaHHbIM, NO cornacoBaHuio ¢ npeacrtasuTtenem PocTtexperynuposa-
HWS, BbIMNOMHSAOLWEro NOBEpPKy, AONyckaeTcsa npuMmeHeHne obopyaosa-
HUS 1 NpMBOPOB C XapakTepucTukaMmu, 4OCTaTOYHbIMU AN MNONy4YeHus
AOCTOBEPHOro pesyrnbTaTta NoBepKu.

3.2.2.3. Bce cpenctBa mM3aMepeHUin N KOHTPOSS AOSMKHbI OblTb MOBEPEHbI U
UMeTb AeNCTBYIOLLME CBUAETENbCTBA UM OTMETKUN O NOBEPKE.

3.2.3. TpeboBaHMa K KBanudukaumm nosepuTeneun

K npoBeaeHunio namepeHui npm nosepke n obpaboTke pesynbTaToB
N3MEpPEHNN AONYCKalTCA Nuua, aTTECTOBaHHbIE B KAa4eCcTBe NnoBepute-
N4, U3yvmBLUME IKCMNNyaTauNOHHY AOKYMEHTAUUIO Ha pacxogoMepbl U
cpeacTea NoBEPKN, MMEIOLLME OMbIT NOBEPKN CPEACTB M3MEPEHUI pac-
xo4a n obbema XMAOKOCTU, a Takke npollegne NHCTPYKTaxX no TeXHU-
ke 6e3onacHOCTX B YCTAHOBIEHHOM MNOpsAaKe.

3.2.4. TpeboBaHua Ge3onacHoCcTU

Mpn npoBegeHUM NoBepkn JOMKHbI BbITb cobnoaeHbl TpeboBaHuA
B6esonacHocTM B cooTBeTCTBUM C «[1paBMnamm TEXHUYECKOW JKChnya-
Tauumn 3SNEeKTPOyCTaHOBOK noTpebutenen» u «lpaBunamm TexXHUKU
6Ge3onacHOCTM Npu aKcnnyaTaunm 3NeKTPoyCTaHOBOK NOTpebutenammy.

3.2.5. YcnoBusa npoBeAeHUA MOBEpPKU

Mpwn npoBeaeHMN NOBEPKM OOSMKHBLI BblTb COBMIOAEHbI crieayroLLme
yCroBUSi:

- TemnepaTtypa okpyxatowlero sosgyxa ot 15 go 40 °C;

- TemnepaTtypa noBepoYHon xumakoctn ot 5 go 40 °C;

- OTHOCUTENbHaga BnaxHocTb Bo3ayxa ot 30 go 80 %;

- aTMochepHoe aasnenune ot 86,0 ao 106,7 kla;

- HanNpsHKeHne NTaHus NnepeMeHHoro Toka oT 187 oo 242 B;
- yacTtoTa nutatouwen cetn ot 49 oo 51 lNuy;

- BHELLUHWNE 3NEKTPUYECKME N MarHUTHbIE MONSA HaNpPsPKeHHOCTbI0 He 6o-
nee 400 A/m.
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NMPUMEYAHUA.

1. MoHTax pacxogomepa OOSKEH NPOU3BOAUTBLCS B COOTBETCTBUM C UHCT-
PYKUMEN NO MOHTaXYy.

2. Mpun onpeneneHMn MeTpPoriorMYECKMX XapaKTePUCTUK pacxogomMepa Ha
NMOBEPOYHbIX YyCTaHOBKax HeobxoamMmo:

- NPOBEPUTb COCTOSIHNE 3a3eMIieHUs (3aHyNeHUs1) NOBEPOYHON YCTaHOB-
Ku;

- 3a3eM/IMTb YCTAHOBMEHHbIE MUCMbITyeMble Npubopbl. 3asemneHve
[OMKHO ObITb BbINOSIHEHO COEAMHEHMEM Kopnyca npubopa LWTaTHbIMM
3a3eMnALWMMN NPOBOAHUKAMK C TPyGOMpoBOAOM W3MEPUTENBHOIO
y4acTka C MOMOLLbI BUHTOBOIO COEAWHEHUs!, NpeayCMOTPEHHOro Ha
GOKOBOI NMOBEPXHOCTU (hNaHLEB.

3.2.6. NoaroTtoBKa K NnpoBeAeHUIO NOBEPKMU

3.2.6.1. Nepen npoBeaeHNeEM NOBEPKN OOMKHbI ObiTb BbIMOMHEHbI crefyoLmne
noaroToBUTENbHbIE PAbOTLI:

- MpOBEpKa HanMyus noBepo4yHoro obopyaoBaHUs B COOTBETCTBMM C pas-
genom 3.2.2 HacTosALWweNn MeTOAVKN;

- NpoBepKa HanMuns 4eNCTBYIOLLMX CBMOETENLCTB UM OTMETOK O NoBep-
ke CPeaACTB U3MEPEHUI N KOHTPONS;

- MpOBepKa Hanuyus nacnopta C OTMETKOW oTAena TEXHUYECKOro KOH-
Tponsa dupmbl «B3JTIET» Ha noBepsieMbIn pacxogomep;

- NpoBepKa cobnogeHns ycrnosum pasgena 3.2.5 HacTodLen METOANKN.

3.2.6.2. lepen npoBeaeHNEM MOBEPKMN OOSMKHA ObITb NpoBeAeHa NOAroToBKa K
paboTe kaxagoro npubopa, BXOASLLEro B COCTaB NOBEPOYHOro obopy-
[0BaHUs, B COOTBETCTBMM C €r0 MHCTPYKLUMEN MO IKCNnyaTaumu.

3.2.6.3. Nepen npoBegeHMeEM MNOBEPKM O0SMKHA OblTb cobpaHa noBepoyHas
cxema B CcooTBeTCTBUM C [pnnoxeHunem B.

3.2.6.4. lMogknioyeHne nNOBEPOYHOro M BCNoOMOratenbHOro obopyaoBaHusa K
pacxo4oMepy BbINOJTHAKTCA B COOTBETCTBMM C HACTOALLEN METOANKON.

3.2.7. NpoBeaeHne NoBepPKU
3.2.7.1. BHewWHW ocMoTp

Mpn npoBeAeHUN BHELLUHEro OCMOTPa AOSMKHO ObiTb YCTaHOBMEHO
COOTBETCTBME BHELLHEro BMAa pacxogomepa crneaywowmm tpeboBaHu-
AM:

- Ha pacxogoMep AOMMKeH ObITb HaHEeCEH 3aBOACKON HOMEP;

- KOMMNJIEKTHOCTb N 3aBOACKOM HOMeEp pacxogomepa OOJTKEH COOTBETCT-
BOBaTb YKa3aHHOMY B nacnopTe;

- Ha pacxogomepe He AO0SMKHO BbITb MeXaHU4eCKNX NoBpeXaeHun u ae-
JPeKTOB MOKPbITUIA, NPENATCTBYIOLNX YTEHUIO HaAMNUcen U CHATUIO OT-
CYETOB MO WHAMKATOPY, YXyAWaloWmnX TEXHNYECKNE XapaKTEPUCTUKM U
BNUSOLLNX HA paboTOCNOCOBHOCTb.

NMPUMEYAHUE. MNMpun Hanuyum 3arpasHeHnst NPpOTOYHOW YacTu pac-
xogomepa HeobXxo0ANMO NPOU3BECTU €€ YUCTKY.

Mo pesynbTaTam ocMmoTpa OenaeTcss OTMeTKa O COOTBETCTBMU B
npoTokone (MpunoxeHne B).
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3.2.7.2. OnpoboBaHue

OnpoboBaHune pacxogomepa OCyLLEeCTBNAETCH Ha NOBEPOYHON YC-
TaHOBKeE.

OnpoboBaHune gonyckaeTcs NPOBOAUTb B OTCYTCTBUM npeacTaBu-
Tensa opraHa PocctaHgapTa.

Mocne BkNOYEHMS MUTaHMA 1M Nporpesa npubopa, M3MeHsAs pacxon
Ha MOBEpPOYHOM YCTaHOBKe, HeobxoaumMo ybeanTbCs B COOTBETCTBYIO-
LLMX UBMEHEHUAX MOKa3aHUn pacxogomepa.

3.2.7.3. OnpeaeneHune NorpeLHoCcT! pacxogomMmepa

OnpegeneHne norpeLwHocT! pacxogoMepoB Npu namepeHnn obb-
eMa n cpegHero o6bLEMHOIO pacxoga pPeKOMeHAyeTCs BbIMOMHATbL Ha
MOBEPOYHbIX YCTaHOBKax, MO3BOMSOLLMX BbINOMHATL U3MepeHns 6e3
OCTaHOBKM NOTOKA.

OnpepgeneHne NOrpeLlHOCT pacxo4oMepa BbIMOMHAETCS Npy Tpex
3HayeHuax nosepoyHoro pacxona — 0,01-Q,aue (1-9 NoBepoyvHas Touka),
0,025-Q.ane (2-9 noBepoyHas Touka), 0,04-Quans (3-9 NOBEPOYHAA TOY-
ka). [lonyckaeTcs B 3- NOBEPOYHOM TOYKE BbINOSMHATE U3MEPEHUS NMpU
pacxoge 0,25-Quans W 0,5-Q,iau6.

Bo Bcex noBepOYHbIX TOYKax pacxod yCTaHaBNMBaETCHA C A4OMYCKOM
+ 10 %.

NMPUMEYAHWE. 3HayeHus pacxonoB B NOBEPOYHbIX TOYKAX MOTyT
BbIOMpPaTbCA MHBIMU — B COOTBETCTBMM C MACMOPTHbIMU AMana3oHamu
paboThbl pacXxo4oMeEpPOB.

BbinonHseTcss No 0o4HOMY M3MEPEHUIO NPU KaXXAOM 3Ha4YeHUM pac-
xoga. lNorpelwHocTb pacxogomMepa onpeaensieTcss cpaBHEHUEM 3Ha4e-
Hust obbema V, (cpegHero obbemHoro pacxoga Q), U3SMEPEHHOrO No-
BEPOYHOM YCTAHOBKOW, M 3Ha4yeHust obbema V, (cpegHero o6beMHOoro
pacxoga Qy,), UBMEPEHHOrO PacXxo4OMEPOM.

Mpn noBepke MeToooM u3MepeHus obbema B KaydecTBe AENCTBU-
TenbHOro 3HaveHus V, MCNonb3yeTcs 3HavYeHne obbemMa XUOKOCTH, Ha-
GpaHHOro B Mepy BMECTMMOCTU NOBEPOYHOWN YCTAHOBKM (UNN 3HAYEHME,
N3MEepPEeHHOE 3TaNOHHbIM PAacX040MEPOM-CHETHYNKOM).

Mpn noBepke METOAOM U3MEPEHUs Maccbl 3HavyeHne obbema Vj
onpegensietca no gopmyne:

Vo =—2, M, (3.2.1)

roe p — NMIOTHOCTb XXNOKOCTW, KF/M3;
Mo — Macca XNOKOCTH, Kr.

[nsa onpegeneHusi 3Ha4yeHWs Maccbl XWAKOCTM Mo, MpoLueaLlen
yepe3 pacxo4oMep, UCMOoNb3yeTCsa MOBEPOYHAsi YCTAaHOBKa C BECOBbIM
YCTPOWCTBOM.

Mepen Ha4yanoM MCMbITAaHUA HA NOBEPOYHON YCTAHOBKE C BECOBLIM
YCTPOWCTBOM HEOOXOAMMO ONpeaenuTb Mo KOHTPOMbHOMY MaHOMETPY
[laBrieHne XMOKOCTK, a No TEPMOMETPY — TeMnepaTtypy B Tpybonposo-
[e UCMblTaTeNbHOro0 CTeHAa MOBEPOYHOM YCTaHOBKM. Ha ocHoBaHuu
M3MEPEHHbIX 3HAYEHW TemnepaTtypbl W AaBneHus no Tabnuuam
FCCC[H 98-2000 «Boaa. YaoenbHbli 06beM 1 aHTanbnus npu temnepa-
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Typax 0...1000 °C wn pasneHusix 0,001..1000 MIlla» onpegenseTtcs
NNOTHOCTb XXNOKOCTH p.
3HayeHue cpeaHero pacxoga Q. onpegensieTcda no popmyne:

Quo =2, My, (3.2.2)

roe Qo — 3Ha4YeHMe cpeHero pacxoaa, M /u;

V, — 3HayeHne obbema, N3MepeHHOE NOBEPOYHOWN YCTAHOBKOW, m>;

T, — BpemMsi uamepeHus, u.

MoBepka pacxogomMepa BbIMOMHAETCS MO MMMYNbCHOMY BbIXO4Y C
NOMOLLbI YacToToMepa. [ns 9TOro YyactoToMep MOAKIYaeTcs K M-
NyfbCHOMY BbIXOQY pacxo4omepa, YCTaHaBMMBAETCs B PeXuMm cyeTa
NMNynNbCOB M 0B6HyNsAeTcs. o cTapTOBOMY CUMHXPOUMMYNbCY UMMYIbChI
C BbIXO4a pacxo4omepa HaydmHalT MOCTynaTb Ha BXOA4 4YacToToMepa.
O6bem xugkoctn V,, npowelen 4epes pacxogomep, onpenensieTca
no dpopmyrne:

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

rae N — konm4yecTBO NMNYNbCOB, NOACYUTAHHOE YaCTOTOMEPOM;

KP; — KoHCcTaHTa npeobpa3oBaHnsa MO MMMNYfbCHOMY BbIXo4y pac-
xogomepa (onpefensaetcsa B COOTBETCTBUM C PYKOBOACTBOM MO 3KC-
nnyatauumn pacxogomepos), MM,

M3amMepeHHbIn cpegHun 0ObeMHBbIN pacxoq Xuakoctn Qyy (MS/H),
npoLleawen Yyepes pacxogomep, onpegendercs no opmyne:

Q,, = ==, MM, (3.2.4)

OnpegeneHne norpeLwHocTn pacxogomMepa npu namepeHnn obve-
Ma >XMAKOCTM BbINOSHAETCS Mo hopMmyre:

S, :%xloo, %. (3.2.5)

o

OnpegeneHve NorpeLlHoCTV pacxogoMepoB Npy U3MEPEHUN cpef-
Hero 06bEMHOro pacxofa XuaKOCTU BbIMNOMHSAETCs No opmyre:

5 —%xmo, %. (3.2.6)

0=
Vo

MuHMManbHO HeobxoauMbli 06beM XMOKOCTU, NPOMycKaeMon Ye-
pe3 pacxo4oMep Npy O4HOM U3MEPEHWM, NMPU PErNCTpaLmm NnokasaHum
C UMNYIbCHOrO BbiXOA4a pacxogomMepa AOMKeH ObITb TakuM, YToObl Ha-
6paTb He meHee 500 MMNyNbCOB.

Mpn OTCYTCTBUM MOBEPOYHOW YCTAHOBKW, MO3BONSOLLEN BbINOI-
HSATb U3MepeHns 6e3 0CTaHOBKM MOTOKa B TpybonpoBoae, AOMycKaeTcs
BbINOJMHATL OnpeaerieHne OTHOCUTENbHOM MOrPeLUHOCTU pacxodome-
pPOB Ha MOBEPOYHOM YCTAHOBKE C OCTAHOBKOW MOTOKA W CUYUTbIBAHME
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pe3ynbTaTtoB U3MepeHun no nHamkatopy (aucnnew), RS-(HART-) wunn
UMMYNbCHOMY BbIXOAY pacxogomepa.

lMoBepka pacxogomepoB no uHaukaTopy (aucnneto), RS-(HART-)
BbIXOAY BbIMOSTHAETCA B CrieaytoLLlen nocnenoBaTenNbHOCTH.

Ha wHaukaTope pacxogomepa v nogkniodeHHoM K RS-(HART-)
Bbixoay K ycTaHaBnnBaeTCs pexuM BbiBOLA Ha 3KpaH NoBepseMoro
napametpa. lNepen KaxabiM N3MepeHnem B NOBEPOYHOW TOYKE MPOU3-
BOAMTCS perucTpaumsi HavanbHoro sHaveHus obbvema V,, (M%), 3aperu-
CTpMpOBaHHOro pacxogomepom. [locne nponycka XXWAKOCTU Yepes pac-
Xo4omep B JaHHOW NOBEPOYHOM TOYKE, PErMCTPUPYETCA KOHEYHOE 3Ha-
yeHne obbema Vi (M3). Mo pa3HOCTU NoKasaHWUl pacCHNTLIBAETCS W3-
MepeHHoe 3HayeHne obbema V, XXUOKOCTU:

V,=V. -V, M (3.2.7)

[anee pacyeTbl BbIMOMAHATCA B COOTBETCTBUM C dhopmynamu
3.2.4-3.2.6.

Mpu pernctpaummn nokasaHum ¢ RS-Bbixoga v gucnnesa Heobxoau-
MO NpU OAHOM U3MEPEHUN NMponycKkaTb Yepesd pacxogoMep Takoe Komu-
YeCTBO XXMAKOCTU, 4TOObl HabupaTb He MeHee 500 eanHUL Mnagwero
paspsga yCTpoMCcTBa UHOMKALMN.

PesynbTaTbl NOBEPKN CHUTAIOTCS NOSIOXUTENbHBIMU, €CMNN NOrpeLU-
HOCTb pacxogomMepa npu uamepeHun obbvema, cpegHero oO6beMHOro
pacxoga XXuakocTu He MpeBbillaeT 3Ha4YeHUN, NpUBEAEHHbIX B AaHHOM
OOKYMEHTeE.

Mpn NONOXUTENbHBIX pe3ynbTaTtax NoOBEPKU AenaeTcs OTMEeTKa O
cooTBeTCcTBUM B NpoTokone (MpunoxeHne B).

Mpn Hanuuuu TOKOBOrO BbIXO4a onpegenieHre NnorpeLiHocTn pac-
xogomepa No TOKOBOMY BbIXOAY NPOU3BOAUTCSA MO MeToauke, npuBe-
AeHHon B MNpunoxeHuun B.

3.2.7.4 TNoaTBepxaeHne coOOTBETCTBUSA NPOrpamMMHoOro obecneveHus

Onepauus «[lMoaTBepxoeHMe COOTBETCTBUS MporpammHoro obec-
neyeHns» BKITOYaeT:

- onpegeneHne NOeHTUAOUKAUMOHHOTO HAaMMEHOBaHUS NPO-rPaMMMHOrO
obecneyeHus;

- onpegeneHne Homepa Bepcun (MOEHTUMOMKAUMOHHOIO Homepa) npo-
rpammMHoro obecneyenus;

- onpegenexHne uMdpPoOBOro MaeHTUduKaTopa (KOHTPONbHOW CYMMbl MC-
NOSIHAEMOro Koga) nporpaMMHoro obecneveHums.

MpousBoanTca BKMoYeHe pacxogomMepa. [Mocne nogayun nuTaHus
BCTpoeHHoe MO pacxoaomepoB BbIMOMHAET psg camoanarHoCTUYECKUX
NPOBEPOK, B TOM YUCIEe NPOBEPKY LENOCTHOCTU KOHUIypaLMOHHbIX
[OaHHbIX U HEM3MEHHOCTU UCMONHSAEMOro koga, nytem pacyerta v nyo6-
NMKaLUMN KOHTPOSTbHON CYyMMbI.

Mpwn 3TOM Ha uHauKaTope ByayT OTpaxaTbCsa CneaylLmne aHHbIe:
- naeHTnmkaumoHHoe HanmeHoaHue [O;
- HOMep Bepcun (MaeHTUdUKaunoHHbIn Homep) MO;
- uncpposon ngeHtTudmkatop (KoHTponbHaa cymma) MO.
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PesynbTaT nogreBepXxaeHna coOTBETCTBUSA NporpammMHoro obecne-
YEHUs cYMTaeTCs NONOXUTENbHbBIM, €CNN NONyYEeHHbIE naeHTUMMKaLn-
OHHble gaHHble 10 CU (naeHTudukaumMoHHOE HauMeHOBaHWE, HOMEpP
BepCcun (MOEeHTUUKALMOHHBIA HOMEpP) N LUMPOBON MAEHTUPUKATOP)
COOTBETCTBYIOT UOEHTUPUKALMOHHBIM AaHHBIM, YyKa3aHHbIM B pasfgene
«MeTponornyeckne n TexXHUYEeCKNe XxapakTepuUCTUKM» OMNUCAHUA Tuna
cpencTBa U3MEPEHUN.

3.2.8. OcbopmrieHne pe3ynbTaToB MNOBEPKU

3.2.8.1. lNonoxuTtenbHble pesynbTaTbl NOBEPKM OPOPMIAIOTCA 3anucbio B nac-
nopTe pacxogomepa, 3aBepeHHOW NoAMUCLI0 NMOBEPUTENSA C HAHECEHU-
€M MOBEepUTENBLHOIO Knenma, n pacxogomep AonyckaeTcs K aKcnnyaTa-
LUUKM C HOPMUPOBAHHOW MOrPELLHOCTLIO.

3.2.8.2. [pn HeCcooTBETCTBUU MOSyYEHHbIX B pe3ynbTaTe MOBEepKU MOrpeLuHo-
CTen U3MepeHUs HOPMUPYIOLLNM 3HAYEHNAM BbINOMHAETCA HOCTUPOBKA
pacxogomepa, nocrie Yyero nosepka BbIMOMHAETCA NOBTOPHO. B cnyyvae
oTpuuaTernbHbIX pe3yrbTaTOB MOBTOPHOM MOBEPKUM pacxogoMep BO3-
BpallaeTcsa B NPOM3BOACTBO AJS1A YCTPaAHEHUA MPUYUH OoTpuLaTenbHbIX
pesynbTaToB.

3.2.8.3. [pn oTpuuatenbHbiX pesyrnbTaTtax Nepuoanyeckon MOBEPKU pacxono-
Mep K NPUMEHEHUIO He JonycKaeTcd, B NacnopTe Npou3BOaAMTCS 3annchb
O HernpurogHoCTM pacxogomMepa K aKcrnnyaTtaumm, a KnemmMmo racuTcs.
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4. YIMIAKOBKA, XPAHEHUE U
TPAHCINMOPTUPOBAHUE

4.1. Pacxogomep «B3JIET TMIMO» ynakoBbiBaeTcs B MHAMBUAYarNbHYO Tapy
kateropun KY-2 no FOCT 23170 (kopobKy 13 rodppupoBaHHOro KapToHa
nmMbo AepeBSIHHBIN ALLMK).

4.2. XpaHeHne pacxogomepa AOSMKHO OCYLLECTBASATLCA B YNaKOBKE M3roTo-
BUTENS B CYXOM OTanMBaemMom nomeLleHun B cooTBeTCTBUN ¢ Tpebo-
BaHuammM rpynnbl 1 no FOCT 15150. B nomelleHnn ana xpaHeHus He
AOIMKHO ObITb TOKONPOBOAALLEN MNbIX, MApoB KUACNOT M LLernoden, a
TakKke rasoB, BbI3blBaOLLNX KOPPO3NIO N paspyLLaroLLnX U30MSLMIO.

Pacxogomep He TpebyeT cneumanbHOro TEXHUYECKOro obcnyxmBa-
HUSA NPU XpaHEHWUMN.

4.3. Pacxogomepbl MOTyT TPaHCMOPTMPOBATLCS aBTOMOOUIbHBIM, PEYHbIM,
Xene3HOOO0POXHbIM 1 aBMaLMOHHBIM TPaHCNOPTOM (KpOMe HerepmeTu-
3MPOBaHHbIX OTCEKOB) NpY COBNIOAEHMM CneayoLWwmX YyCnoBUN:

- TPaHCNOPTMPOBKA OCYLLECTBNSAETCA B 3aBOACKOM Tape;

- OTCYTCTBYET NpsAMOe BO3AENCTBMNE BNaru;

- Temnepatypa He BbIXoauT 3a npegenbl ot MuHyc 40 go 50 °C;

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

- Bubpaums B ananasoHe ot 10 go 500 'y c amnnutygon oo 0,35 mm unu
ycKopeHviem 10 49 m/c;

- yaapbl CO 3Ha4eHneM NMKOBOro yckopeHusi 4o 98 m/c;

- YNIOXXEHHblEe B TpaHCNopTe M3Lenus 3akpensieHbl BO n3bexaHve nage-
HUS 1 coyoapeHui.
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NMPUNOXEHUE A. Bua coctaBHbIX YacTen pacxogomepa
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1 — uHOuUKamop;

2 — 6510K U3MepeHuUs;
3 — nepsuYyHbIl npeobpa3zosamerb pacxoda;
4 — 2epmoee00 kabersisi ces3u;

5 — 2epmoeeod kabernsi numaHusi;
6 — Kremma 3auumHo20 3a3eMIIeHUS;
7 — 351eKMpo0kI.

Puc.A.1. Pacxogomep ncnonuHexus MNrA-213 (U B kopnyce tuna 2).

1

55—

RS
©

Tabnuua A.1. MaccorabaputHble XapakTepUCTUKKN pacxogomepa

Dy / DTp,mMm D*, MM D1*, Mm L*, MM H*, He Bbornee, mm | Macca, He Gonee, kr

32/50 132 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
200/250 324 282 200 477 55,0
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* - CNnpaBOYHbIN pa3mep

1-

6:710K UsmMepeHus;

2 — nepsuYHbIlU rpeobpasogamerib pacxooa;
3 — 2epmemuyHbIl pa3bem muna Bulgin;

4 — 2epmMo8800 C 3az/ywkKou,
5 — knemMma 3auumHo20 3a3eMJ/IeHUS,
6 —

371eKMpOoO0kI.

Q3 |

Puc.A.2. Pacxogomep ucnonHenus MNrA-113* c repmopasbemMom.

Tabnuua A.2. MaccorabapuTtHblie XapakTepUCTUKMN pacxogomepa

Dy / DTp,mMm D*, MM D1*, Mm L*, MM H*, He Bbonee, mm | Macca, He Gornee, kr

32/50 132 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
200/250 324 282 200 477 55,0
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0) ucnonHenwue MNrg-113* (c repmopaszbLeMom)

XT1, XT2 — mexHonioau4yeckue KOHMaKmHbIe KOSI00KU;
XT3 — KOHMaKkmHasi Koyio0ka 8HeWHUX cesizell U nuUMmaHusi;

XP2 — koHmakmHasi korodka nodKmnoYeHUss Mooyrsi uHOUKayuu, Modysiss moKogo2o
8bIxoda unu MoQysisi aKmu8HO20 pexxumMa yHU8epcasibHbIX 8bIX0008;

J1 — KoHMaKmHas napa paspeuweHusi Modugukauyuu KanubpoeoyHkIX napamempos;
J2 — KoHMaKkmHas napa paspeweHus ModuUKaUUU CepeuUCHbIX Napamempos.

1 — KoHmMaKmeI NodKN4YeHUs rnocredosamesibHo20 uHmepgetica RS-485;
2 — KOHMaKmbl yHugepcarbHo20 8bixoda Ne2;

3 — KOHmMakmbl yHU8epcasibHo20 8bixoda Ne1;

4 — KOHMakKkmbl MOOKHOYEHUS MUMAaHUs.

Puc.A.3. Bug 6noka namepeHus 6e3 KpbIwku (Bug moaynst obpaboTkm).
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& X

1 — wnedlg ces3u ¢ modynem obpabomku;
XP1 — konoOka nodknroyeHus wieticha ces3u ¢ mModyrem obpabomku.

Puc.A.4. Bug nnatbl MOoAyns UHAUKaLUW.

XP2
o o|J4 {DDDDDDDDI
0 0(J3 (P B oo ogooagj
0 0|/)2 (o¥o’c’n’o o o O
o ol
XP1
+24V_EXT O
IoUT QO

GND_EXT Q

XT1

O

XP1 — konoOka rnodkmno4yeHust wnetigha cesa3u ¢ mMoodynem uHoukauuu;
XP2 — konodka rnodkno4eHusi K Mooysiro obpabomku;

J1 — J4 — KoHMaKmHble napbl yCmaHOo8KU pexuma pabombl OKOHEYHO-
20 KackaOa yHueepcarsbHbIx ebixoda 1 (J1 u J2) u ebixoda 2 (J3
uJa);

XT1 — KOHMakmpl MOOKIOYEHUSI UCMOYHUKA MUMaHuUsi u rnpuemMHuka
MOK08020 cuzHarna.

Puc.A.5. Bug moayns TokoBoro Bbixopaa.
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XP1 — koroOka rnodknoveHusi winelga cesasu ¢ Modyrem uHoukayuu;
XS1 — Kornodka nooKYeHUs: K Modyro obpabomku;
HL1 — ceemoOuoOHbIl uHOUKamop.

Puc.A.6. Bug mMoAaynA aKTUBHOIO peXxuMma yHnBepcalibHbIX BbIXOO0B.
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* - cnpaBO4HbIN pasmep
1 — MOHMa)kHas rnnaHka;

2 — 2epmoegod 0nsi kabens ¢ eHewHUM Ouamempom om 7 G0 8 mMm
(ocmarnbHble — Ona  Kabenel ¢ 8HeWHUM  OuaMempom
om 4,5 00 5,5 mm);

3 — 8UHM KpeneHuUs 3a3eMrIsioWe20 Npo8ooHUKa.

Puc.A.7. bnok kommyTtauum BK-102 24B/RS-485.
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NMPUNOXEHUE B. Cxembl BbIXoaoB

B.1. YHuBepcanbHble Bbixoabl Ne1 u Ne2

Ana obecnevyeHnss CONPSXXEeHUs C pPasnnYHbIMU TUNAMKU NPUEMHU-
KOB OKOHeYHble Kackafbl BbixodoB (puc.b.1, B6.2) moryt pabotatb Kkak
Npv NUTaHMM OT BHYTPEHHEro pasBsi3aHHOrO MCTOYHMKA NUTaHMS (ak-
TUBHbIA PEXUM), TaK N OT BHELUHEro WCTOYHUKA NMUTaHUs (MacCUBHbLIN
pexum). Tunosasd nocraBka — NACCUBHbBIA PEXNM PabOTbl OKOHEYHOrO
Kackaga.

B ckobkax Ha cxemax ykasaHbl 00603Ha4YeHnsa Ansi yHMBepCcarbHOro
Bbixoaa Ne2.

B naccnBHOM pexume nuTaHMe OKOHEYHOro Kackaja yHuBepcasb-
HOro BbIxo4a OOMMKHO OCYLLECTBNATLCS Hanps>keHneM NoCTOSAHHOro To-
ka oT 5 po 15 B oT BHewHero uctovHuka. [lonyckaetca nutaHue Ha-
npshkeHmem o 24 B, npn 3TOM amMnnuTyga BbIXOAHbIX MMMNYNbCOB Oy-
AeT orpaHu4eHo yposHem B 15 B. [lonycTmoe 3Ha4YeHne KoMMyTupye-
MOrO TOKa Harpy3ku He 6onee 10 MA.

[na nepeBoga BbIXOAOB pacxogomMepa B akKTUBHbIA pPeXuUM Heob-
XoOAMMa yCTaHOBKa MOAYMsl akTUBHOMO pexunma yHMBepcarnbHbIX BbIXO-
noB (puc.A.6), kKoTopbI NogkntyaeTca K pasbeMy XP2 moaynsa obpa-
B0oTKKM, NpK 3TOM Wend CBSA3M C MOAyNeM MHAMKauuKU (Mpyu ero Hanu-
4nmn) nogkroyaeTcsa K pasbeMy XP1 mMoaynsa akTUBHOIO pexmuma yHu-
BepcasnbHbIX BbIXOLOB.

r ______ |
1|
:+5V — TSOUT+
! 1 kOm : . (DIR+)
|
| Moaynb |
| aktueHoro | -
| pexuma |
| I —
| | TSOUT-
: : (DIR-)

Puc.b.1. Cxema OKOHe4YHOro Kackaga npu nogknw4YeHHOM MoAayJie akKTUBHO-
ro pexxmmMma yHmBepcanbHbIX BbIXOO4O0B.
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Mpw ycTaHOBKe MOAyNsi TOKOBOro Bbixoga (puc. A.5), KOTOpbIN Tak-
Xe nogkntovaetcs K pasbemy XP2 moayna obpaboTtku, nepeBoa B ak-
TUBHbLIN pexuMm yHuBepcanbHoro Bbixoga Ne1 ocyuiecTtBndetcs ycra-
HOBKOW MepeMblyek Ha KOHTakTHble napbl J1, J2 Moayns TOKOBOrO Bbl-
xofda, yHmBepcarnbHoro Bbixoga Ne2 - Ha KOHTakTHble napbl J3, J4.

|

li5v J1(J3) |
(o]

: T|0:|_° | TSOUT+
' KoM : ! (DIR+)
: Moaynb I
| TOKOBOrO BbIXOAA : N
| | .
: J2 (34) | TSOUT-
| : (DIR-)
L e =

Puc.B.2. Cxema OKOHEYHOro Kackaga npuv nogkni4yeHHOM MoAyrie TOKOBOro
BbIXoaa.

B akTMBHOM pexmnme HarnpsbkeHwe Ha BbIxoge npu OTCYTCTBUWN UM-
nynbca, a TakKe COOTBETCTBYIOLLEE YPOBHIO BbICOKMW B normyeckom
pexume MoxeT bbiTb oT 2,4 o 5,0 B. lNMpn Hannumm umnynbca v npu
ypoBHEe HU3KMW B NOrMYECcKOM pexmme — HanpsbkeHme Ha BbIXOoAe He
6onee 0,4 B. PaboTa Bbixoga B aKTUBHOM pexume OONycKaeTcs Ha Ha-
rpy3ky ¢ conpotmBneHnem He meHee 1 kKOm.

[AnvHa NnHUKM cBA3K Ans yHMBepcanbHbIX Bbixogos — 40 300 m.
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B.2. TokoBbIN BbIXo4

Puc. B.3.

ToKOBbIV BbIXOA4 pacxogoMepa peanns3oBaH B BMAE MOAYINIS TOKO-
BOro Bbixoaa (puc.A.5), KoTopbI noaknyaeTcs K pasbemy XP2 moay-
nga 06paboTku, Npy 3TOM LWNend cBs3M ¢ MoAynemM nHankauum (Npu ero
HanuMyuun) nogkritoyaeTca Kk pasbemy XP1 Moaynsa TOKOBOro Bbixoaa.

TokoBbIM BbIxo4 B AnanasoHax pabotbl (0-20) MA nnn (4-20) MA
MOXeT paboTaTb Ha Harpysky conpoTtusneHnem go 1 kOwm, B guanasoHe
(0-5) MA — o 2,5 KOwm.

Hdonyctnmas gnvHa kabensi CBA3n No TOKOBOMY BbIXo4y onpeaens-
€TCs COMpPOTMBIIEHMEM NUHUK CBA3W. [pM 3TOM CymMa BXOOHOrO CO-
NPOTUBIIEHMST NPUEMHMKA TOKOBOFO CUrHama M COMpOTUBIIEHUSA JNIMHUMK
CBSI3U He A0SMKHA NPeBbIaTh YKa3aHHOMO CONPOTUBIEHUST HArpy3Kku.

Mutanue TokoBoro Bbixoaa (puc.b.3) ocywecTBnaeTcs OT UCTOYHU-
Ka BTOPUYHOrO MUTaHUSA pacxogomepa, nyTemM MOAKIYEeHUa napan-
nenbHO BXo4y NUTaHMsl pacxogomepa Ha mopyne obpaboTtku. B atom
Cry4ae TOKOBbIM BbIxog OyaeT ranbBaHNYECKN HEPA3BA3HbIM.

[na obecnevyeHnsa ranbBaHN4YEeCKOW pa3BA3KM TOKOBOrO BbIXxOoAda Ha
Hero HeobxoaMmo nogaTb HanpsKeHMe MOCTOSIHHOro Toka (24+1,2) B
OT BHELLUHEro UCTOMHMKA NUTAHUS.

XT1

1 424V EXT [ ——— Om ucmouHuka numaHusi
| ouT™) ™1 & MPUEMHUKY
GND EXT(-) \ > IMOK0B8020 cucHara

Pa3bem XT1 TokoBOro Bbixofa pacxogomepa Ha nnare moaynsi
TOKOBOro BbiXxoaa.

BHUMAHUE! [1ns o6ecneveHna paboTbl TOKOBOro Bbixoga HE0O-
XOOMMO 3aMKHYTb KOHTaKTHble napbl J3 1 J4 Moaynsa TOKOBOro BbIxoda
(pnc.A.5), nocne 4yero NporpamMMHO BKMHOYUTbL TOKOBbIN BbIxogd. [pwu
3TOM A5l BHELIHUX CBA3EN BO3MOXHO WUCMOMb30BaHWE TOSbKO OAHOMO
yHUBepcanbHoro Bbixoga Ne1.
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NMPUNOXEHUE B. MNMpunoxeHus K meToankKe NOBEPKU

Cxema coeauHeHun npu noBepke pacxogomepoB «B3JIET MMNAa»

(pekomeHayemas)
2 Bbixoa [ N (F) > 3
2 ————>] UWHONKATOP
1 Bbixopa | Boixog RS |—»» 4

N i

S I—» 6

-

1 — mpy6onpoeod nogepoyHoU yCcmaHO8KU;
2 — pacxodomep;

3 — cYemyuK umMrynbco8 (4acmomomep);

4 — repcoHaribHbIU KOMbomep;

5 — maza3uH conpomuerneHuu;

6 — soslbmmemp.

Puc.B.1. Cxema coeauHeHun npu nosepke pacxogomepa «B3JIET MMNa».
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MeToauka onpegeneHud norpewHoOCTU N3MepeHusa pacxona no TOKOBomMy

BbiXoay

OnpepneneHve MOrpewHoCT U3MepeHns pacxogomMepoM pacxoda
No TOKOBOMY BbIXOA4y MPOM3BOAUTCH MMUTALMOHHBIM METOAOM. 3Hadve-
HWS cpedHero pacxoda 3afatoTcs nyTemM nNporpaMMHOro BBoAa CMeLLle-
HUA HYNS pacxogomMepa, COOTBETCTBYIOLLErO NOBEPOYHOMY 3HAYEHMUIO,
C NOMOLLbIO NMEPCOHANbHOro KOMMNbIOTEPA U KOHTPONMPYIOTCA NO UHAW-
KaTtopy pacxogomepa unu akpaHy K.

OnpepeneHve NorpeLHoCcT pacxogomepa BbIMOMHAETCA Npu Tpex
3HayeHuax nosepoyHoro pacxoga — 0,1-Quaus (1-9 NoBepoyHasa Touka,
pacxop yctaHaBnuBaeTca ¢ gonyckom + 10 %), 0,5-Q,aue (2-9 noBepoY-
Hasa TouvKa, pacxop ycTaHaBnmBaeTcsa ¢ gonyckom 10 %), 0,9-Quaus (3-9
noBepoYvHasa ToYKa, pacxon yctaHaBnuBaeTcs ¢ gonyckom = 10 %).

NMPUMEYAHWE. 3HayeHnsa pacxofoB B NOBEPOYHbIX TOYKaxX MOryT
BblOMpaTbCA MHBIMU — B COOTBETCTBUM C MACNOPTHLIM AMana3oHoM pa-
6oTbl pacxogomepa.

OTHOCUTENbHast NOrpeLLHOCTb PacXxo4OMepPOB MO TOKOBOMY BbIXOAY
o) BblUUcrniseTcs no popmyne:

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

roe |; — BbIXOAHOW TOKOBbLIN CUrHas pacxogomMepa B i-TOW NOBEPOYHOWN
Touke (cpegHee No Tpem otcyeTam), MA;

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

Ivakc — MakcMmarnbHoe 3HayeHue Toka — 5 (20), MA;

Qr.sux — MaKcMmanbHoe 3Ha4YeHne o6beMHOro pacxoga, CooTBeTCT-
BYIOLLEE lyac, MO/Y;

Qoi — 3Ha4YeHWe 3TanoHHOro pacxoga B i-TOW NMOBEPOYHON TOYKE,
M3y

PesynbTaTbl NOBEPKN CHUTAKOTCHA NOSNOXUTESbHBIMW, €CNK NorpeLu-
HOCTb pacxogoMepa BO BCEX MOBEPOYHbLIX TOYKaxX He npeBblwaroT
+ 0,5 %.

[onyckaeTcsa BbINOMHATL OnpeerieHne NorpeLHocTM pacxogome-
pa Nno TOKOBOMY BbIXOAY Ha NMOBEPOYHbIX YCTaHOBKaX. [na aToro K To-
KOBOMY BbIXO4y pacxofomepa, YCTaHOBMEHHOrO Ha MOBEPOYHYHO yCTa-
HOBKY, MOAKMOYAETCH MarasnH CONPOTUBINEHNA, HA KOTOPOM BbIXOLHOM
TOKOBbIN CUrHanN cosgaeT nageHne HanpskeHus, 1 BofbTMETP NS U3-
MEepPEeHUs 3TOro HanpsXXeHusi. 3HavyeHne M3MEepPEHHOro Toka onpeaens-
€TCS B COOTBETCTBUM C POPMYSION:

1000 - Y;
Ii = " , MA,
R
roe li — BbIXOOQHOW TOKOBbLIWM CUrHam pacxogomMmepa B i-TON NoBEPOYHOM

Touke, MA;

Ui — HanpsixeHne, namMepeHHoe BOSIbTMETPOM B I-TOWN MOBEPOYHOM
TouYke, B;

R — 3HayeHve COMPOTUBIEHMS MarasvHa, NOAKMHYEHHOTO K TOKO-
BOMY BbIxoay pacxogomepa, Om.
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CpeaHee 3HaueHve pacxoda Q.y, V3MEpPEHHOe pPacxoaoMepom,
ornpegenseTca B COOTBETCTBUM C POPMYIOMN:

n
2.2
Q,, =+1t—, M,
roe Qu — 3HayeHue pacxoa npu j-TOM U3MepeHUn No TOKOBOMY BbIXO-
Ay pacxogomepa (paccunTbiBaeTcs B COOTBETCTBUN C PYKOBOACTBOM MO
aKcnnyaTaLuum pacxogomepos), M3/y;

N — KONNYeCTBO U3MEPEHUN (KOSIMYECTBO OTCYETOB N 3a BpeMs U3-
MepeHus — He meHee 11).

PesynbTaTbl NOBEPKN CHUTAIOTCS NOSTOXUTENBHBIMW, €CIN NorpeLwu-
HOCTb pacxogomepa Mpu U3MepeHun cpegHero obbLEeMHOro pacxoga
XMOKOCTWN He MpeBbIWaeT YKa3aHHOrO 3HaYeHus.

Mpy HECOOTBETCTBUM NOSTYYEHHbIX B pe3yrbTaTe NOBEpKuU norpeLu-
HOCTEN U3MEepPEeHUS HOPMUPYIOLNM 3HAYEHUSIM BbIMOMHAETCS FOCTUPOB-
Ka pacxogomepa, nocse Yyero noBepka BbIMOMHAETCA NOBTOPHO.

Mpy nonoxuTeneHbIX pesdynbTaTax NOBEPKM AeraeTcsd OTMeTKa O
cooTBeTCcTBUM B NpoTokone (MpunoxeHne B).
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MpoTokon noBepku pacxopgomepa «B3JIET MMg»
(pekomeHngyemas goopma)

3aBoackon Homep "oa BbiNycka

Bua nosepku

[yHKT
. OTtmeTKa 0
HanmeHoBaHue onepauun OOKyMeHTa
COOTBETCTBUNA
No NOBEpPKe
1. BHeLHNn ocMOTp 3.2.7.1
2. OnpoboBaHue 3.2.7.2
3. OnpegeneHne NorpeLLHOCTN pacxogomepa npu 3273
n3mepeHmm obbema n cpegHero 00 bLEMHOro pac- B
xoga
4. MNogTeepxaeHmne cCOOTBETCTBUSA NPOrpamMMHOro 3274
obecneyeHus e

Pacxogomep K 9KCnsyaTaumm
(ropeH, He rogeH)

[aTa nosepkn « » 20 r.

MoBeputenb /
(noanwuchb) (¢.1.0.)
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NMPUNOXEHUE I'. UCTOYHUK BTOPUYHOrO NUTaHMUA pacxoaomMepoB
ncnonHenun NMNA-113, -213

T I
@09 B3J1ETI/IBI'I@

UCTOYHUK BTOPUYHOIO MUTAHUA ey
1BM-24.24

BxopaHoe HanpsikeHue/Tok ~154...264B/0,15A
94 * YacToTa BXOAHOro HanpsikeHUus 50/60 'y
MakcumanbHas BbiIXoAHasi MOLWHOCTL 24 BT 35*

% BbixogHoe HanpsixeHne/Tok =24B/1A
83 CTeneHb 3alUTbl IP40
BXOO BbIXOa

~154...264B/0,15A =24B/1A
it BE3 3A3EMJIEHUA
HE BKNMIOYATb!
0]0]0 0|0
L J__ N [N(_) ] + | -

T 0 |
*H*Sf’* 75+ 54*

- oo+

A
Y

a) Bug cnepeau 0) Bug cOOKy C KpOHLUTENHAMMU

3 4 5

| A\
®

I L®

=]

33* o

Q
|l ®

\ 111 y,

olll
olll
_offf

2

B) BUA CHU3Y

* - cNpaBOYHbI pa3mep

1 — kpoHWmMeUH 0ns kpenneHusi Ha DIN-petiky 35/7,5;

2 — KOHMakmHasi Koriooka rooK4YeHUs HanpsixxeHus numaHus ~220 B
50 Iy (L — nuHus, N — Helimparb);

3 — 8UHM 3a3eMIIeHUS;

4 — uHdukamop pabomael UCMOYHUKa 8MOPUYHO20 NMUMaHUs;

5 — KOHMakmHas Kosio0Ka 8bIXOOHO20 HarnpsXXeHusi =24 B.

Puc.l'.1. UcTouHuk BTOpUYHOro nutauusa B3JIET UBI1 nucnonHeHus
UBIM-24.24 (=24 B 24 Br).
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