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HacToawmmn JOKYMEHT pacnpoCTpaHAeTCA Ha pacxoLoMep-CYeTUMK
anekTpomarHntHeln «B3JNET MMNOA» (nanee — pacxogomep) v npeaHa-
3Ha4yeH ONA 03HAKOMIMEHUSA C YCTPOMCTBOM U NMOPSOKOM 3SKChnyaTauun
pacxogomMepoB ucnonHenun Mrg-113, -213.

B cBs3M ¢ nocTtosiHHOM paboTon No ycoBepLUEHCTBOBaHUIO Npmubopa
B pacxogomMepe BO3MOXHbl OTNIMYUSA OT HACTOSLWEro pykoBOACTBA, He
BNUSIOLLME Ha METPOSIOrM4Yeckne XxapakTepuctukm n OyHKLMOHarbHbIe
BO3MOXHOCTU npubopa.

MEPEYEHb MPUHATbLIX COKPALLEHN

DN - AnameTp YCrnoBHOro npoxoga pacxogomMmepa;
Drp - AnameTp YCMNOBHOro npoxoaa TpybonpoBoaa;
B - BNOK N3MepeHus;

BK - BNOK KOMMYyTaLWK;

MK - NepcoHanbHbI KOMMbIOTEP;

rnne - NepBUYHbIN NpeobpasoBaTenb pacxoaa;
rnya - NpaBuna yCTPOWCTBa 3NEKTPOYCTaHOBOK,;
clile: - 3NEKTPOABUXYLLAA CUNA;

OMP - anekTpomMarHuUTHbIN pacxoaomep.

* % %

Pacxodomep-cuemyuk anekmpomacHumHbiti «B3JIET T4» 3apeeu-
cmpuposaH 8 [ocydapcmeeHHOM peecmpe cpedcme usmepeHul P®
rnod Ne 60200-15.

Pacxodomep-cyemyuk anekmpomacHumHbiti «B3JIET T114» coomeem-
cmeyem mpebosaHusM TexHUYECKO20 peenameHma TaMOXeHHO20
cor3za  «OnekmpoMasHUmMHass ~ COBMECMUMOCMb  MEXHUYECKUX
cpedcme».

Pacxodomep-cuemyuk anekmpomagHumHbit « B3JIET T1I14» coomeem-
cmeyem mpebosaHusM TexHU4YEeCKo20 peearnameHma TaMOoXeHHO20
coro3a «O 6e3onacHoCMU HU3KOBO/bIMHO20 060pyd08aHUs».

Pacxodomep-cyemyuk annekmpomacHuUmHbit «B3J1ET T1l14» coomeem-
cmeyem mpebosaHusm TexHu4Yeckoeo peenameHma TaMOXeHHO20
coto3a «O b6esonacHocmu obopydoesaHusi, pabomarouwie2o nod u3bbi-
MOYHbIM dasrieHUeM».

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

I. N3roToBuTENb rapaHTUpyeT COOTBETCTBME PACXO4OMEPOB-CHETYMKOB SNEKTPO-
MarHuTHblx «B3JIET MIMO» TexHn4yecknum ycrioBusiM B npegerniax rapaHTUnMHOro
CpoOKa, yKasaHHOro B nacrnopTe Ha usgenuve, npu cobniogeHun cnegyroLmnx
YCITOBUM:

1. XpaHeHue, TpaHCNOPTUPOBAHWE, MOHTaX M 3JKCnryaTauus usgenus
OCYLLECTBNATCA B COOTBETCTBUM C TpebOBaHNAMK IKCNyaTaLMOHHON
AOKyMeHTauuu.

2. MoHTax u nyckoHanagouvHble paboTbl NpoBeAeHbl crneumanm3vpoBaH-
HOW OpraHu3aumen, COTPyLHMKM KOTOopon npolnn obydeHne Ha npea-
NPUATUN-N3FOTOBUTENE, U UMEIOT CEPTUMUKAT Ha BbIMONHEHNE OaHHOIo
Buaa pabor.

II. B cnyyae Bbixoga o60pynoBaHNsa U3 CTPOsi, rapaHTUIAHbIN PEMOHT NPOU3BOAUT-
CS B FOSIOBHOM WIIM permoHasibHbIX CEPBUCHbLIX LieHTpaX, aBTOPU3NPOBaAHHbIX
no pabote ¢ obopygoBaHMeM TOProBon Mapku BaneTt, npu cobniogeHun ycro-
BUN 3KCnnyaTtaumum n TpeboBaHUN, ykasaHHbIX B 3KCMNyaTauUOHHOW OOKYMEH-
Taumw.

[ll. U3roToBUTENb HE HECET rApPaHTUNHLIX 06A3aTENLCTB B CNEeaYLWNX CryYyasx:

a) OTCYTCTBYET NAcnopT Ha U3aenue;

6) nsgenne MeeT MexXaHN4YECKNE NOBPEXAEHNS;

B) usgenue XpaHunocb, TPaHCNOPTUPOBArioCb, MOHTUPOBANOCH UMK 3KC-
nnyaTMpoBanocb C HapylleHnem TpeboBaHMK JKCnnyaTauMoHHON ao-
KyMeHTauun Ha nsgenve;

r) 6bino gonyleHo 3amep3aHune (nepexon B TBepAoe ha3oBoe COCTOSAHUE)
KOHTPOSNIMPYEMOW XNOKOCTU B MPOTOYHOM YaCTW U3nenus;

A) OTCYTCTBYET Unn noBpexaeHa nnomba ¢ noBepuTernbHbLIM KNENMOM;

€) u3genve unu ero cocTaBHasi YacTb NoaBepranocb pasdbopke unu gopa-
ooTKe;

) rapaHTUs He pacnpoCTPaHSETCS Ha pacxodHble MaTepuanbl U aeTanm,
MMELLMNE OFPaHNYEHHbIA CPOK CryXKObl.

MHdpopmauma no cepsBucHomy oOCnyKMBaHMIO NpeacTaBrieHa Ha
cante www.vzljot.ru B pasgene CepBuc.

5

// B3/ET


http://www.vzljot.ru/

1. OMNCAHUE U PABOTA

1.1. HasHauyeHue

Pacxogomep-cyetumnk anektpomarHutHein «B3J1ET MMNAO» npegHa-
3Ha4yeH Ana uamepeHus cpegHero o6bemMHoro pacxoga n obbema anek-
TPONPOBOAALLMX >XMAOKOCTEN B LUMPOKOM AManasoHe TemnepaTtyp W
NPOBOAMMOCTEN, B TOM YMCne, MMHEPAnM30BaHHOM 060pOTHOM BOAbI.

OcHoBHas cepa npumeHeHus pacxogomepa «B3JET MMA» — cu-
CTeMbl NoAAepPKaHWs NIIAaCTOBOro AaBEeHUs Ha HedbTenpoMbICax.

Mo 3aka3y pacxogomMep MOXET ObiTb BbLINOMHEH AN U3MEpeHus
napameTpoB pPeBEPCUBHOIO MOTOKA C Bblgaven curHana HanpasreHus
noToka.

Mpu HeobxoaMMOCTN LeHTpanu3oBaHHOro cbopa, obpaboTku, xpa-
HEHMS N JanbHeuwen nepefadn U3MepuTesibHoM MHOPMaUNK C He-
ckonbkux pacxogomepos «B3JIET MMO» oHn mMoryT nogkmnwo4atbCa K
KOMMMEKCYy u3MepuTernbHO-BbluucnutensHomy «B3JIET» wncnonHeHuns
MBK-101.

OnucaHve B3pbIBO3ALLMLLEHHOIO UCMOSTHEHUSA pacxogomMepa npu-
BeJeHO B [JOKyMeHTe «Pacxogomep-cyeTymk afeKTpOMarHUTHbIN
«B3JET MMNA». UcnonHenue MINA-Ex. PykoBoAcTBO Mo aKkcnnyaTaummy
LWKCO.407212.001-60 P32.
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1.2. TexHNn4YecKkue xapakTepucTuKun

1.2.1. 3HayeHus HambonbLLero N3MepsiEMoOro cpegHero o6 bLeMHOro pacxona
Quane ONS pasnuyHbIX TunopasmepoB pacxogomepa DN/D+wp npu-
BedeHbl B Tabn.1 (DN — gnameTp ycrnoBHOro npoxoga pacxogome-
pa, Drp — OnameTp ycnoBHOro npoxofda TpybonpoBoda, B KOTOPbIN
yCTaHaBIMBaeTCsa pacxogomep).

Tab6nuuya 1

O06o03HavyeHne 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
Quavs, M/ DU CKO- | 55 3 | 503 | 495 | 1267 | 198 | 4455 | 606,7 | 7917 | 958.8
pOCTW noToka 7 M/c

3 -
Quavs, M/ 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 KOHTPONNPYEMOW XXUAKOCTH:
- yaenbHasi IpoBOANUMOCTb — He MeHee 5%10°* Cm/m;
- Temnepatypa — ot 0 go 60 °C;
- fasneHue B Tpybonposoae — oo 25 Mlla.

Honyckaetca Hanuume rasosblx BkoYeHUn o 10 % oT obbema
KOHTPONMPYEMOWN XNOKOCTU, YTO HE BNMSIET HA XapakTepPUCTUKN PacXo-

nomepa.

1.2.4. Bbixoabl BHELLIHMX CBA3EN:
- YHMBepcanbHble BbIXoabl — 2;
- UHTephenc RS-485;
- TOKOBbIM BbIxog — 1 (No 3akasy).
1.2.5. QnekTponutaHue pacxogomepa:

- HanpsbkeHne NUTaHnsa — CTabunNUanpoBaHHOE HanpsikeHne NOCTOAHHOIo
TOKa 3HayeHnem 13 gnanasoHa ot 18 go 25 B ¢ ypoBHeM nyrnbcaunmn He
donee 1,0 %;

- noTpebnsiemas MoWHOCTbL — He Bonee 2,9 BT.

Mutanne pacxogomepos oT cetn 220 B 50 Ny obecneumBaeTtcsa ¢

NMOMOLLbKO UCTOYHMKA BTOPUYHOro nutanusa (MBI1), noctasnsemoro no
3akaasy ([punoxeHue IN).

B03MOXHO NogKNYeHne HECKOSbKUX pacxogoMepoB K OOHOMY UC-
TOYHMKY BTOPUYHOIO MUTAHNSA COOTBETCTBYIOLEN MOLIHOCTU C UCMOfb-
30BaHMEM MOCTaBAsieMoro no 3akady 6noka kommyTtaumm BK-102
24B/RS-485.

1.2.6. JkcnnyaTtaunoHHble napamMmeTpbl:
- cpeaHsas HapaboTka Ha oTka3 — 75 000 y;
- CpegHun cpok cnyxbbl — 8 neT;
- NEPMOANYHOCTb 06CnyXnBaHus — He pexe 1 pasa B roj.
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1.2.7. Pacxogomep cootBeTcTByeT TpebosaHusam TOCT P 52931 no ycton-
YMBOCTU:

- K KnMMaTuyeckum Bo3gencTeuam — rpynne [12 (guanasoH TemnepaTypbl
okpyxatuwero Bosgyxa oT MuHyc 40 °C pgo 50 °C, oTHocuTenbHas
BnaXHoCcTb He 6onee 100 % npu Temnepatype o 40 °C, ¢ KoHAeHca-
uuen snaru);

- K MexaHn4ecknm sosgenctanam — rpynne N2;
- K aTMochepHOMyY aaBrieHuto — rpynne P1.

CteneHb 3awmTbl pacxogomepa cooTBeTcTByeT kogy IP65 no
FOCT 14254.

Brnok kommytaumm (BK) cootBetctByeTr Tpebosanusm [OCT P
52931 no ycTon4nBocCTu:

- K KnMMaTuyeckum Bosgenctenam — rpynne 3 (guanasoH TemnepaTypbl
okpyxatowero Bosgyxa oT MuHyc 40 go 50 °C, oTHocuTenbHasi Bnax-
HOoCTb He Bonee 95 % npwu TemnepaTtype go 35 °C, 6e3 koHAeHcaumn
Bnaru);

- K MEXaHNYeCKMM BO3AeNCTBUAM — rpynne N2;
- K aTMoccepHOMy AasrieHuto — rpynne P1.
CteneHb 3awmnTbl BK cootBeTcTBYET KOAY IP65 No NTOCT 14254.

1.2.8. 3awumTa nporpaMMHOro obecnevyeHns pacxogomepa oT npegHamepeH-
HbIX N HenpeaHaMepPEeHHbIX UBMEHEHUI COOTBETCTBYET YPOBHIO «BbICO-
Knn» B cootBeTcTBumM ¢ P 50.2.077-2014.

1.2.9. Bug v maccorabapuTHble xapaktepuctuku pacxogomepa u bK npuse-
AeHbl B [NpunoxeHuun A.
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1.3. MeTponornyeckume xapakTepucTuku

1.3.1. MNpegensl gonyckaeMon OTHOCUTESNBHOW MOrpPeLHOCTM pacxogomMepa
Npyv U3MEepeHun, MHAMKauuKn, pernctpaumm, XxpaHeHmn n nepepade pe-
3ynbTaToOB U3MepeHuss cpegHero o6bLeMHOro pacxoga, obbema pas-
NNYHBIX XXUAKOCTEN HE NpeBbILAl0T 3HAaYEeHUN, YKasaHHbIX B Tabsn. 2.

Tabnwuua 2

Mpenens! gonyckaemon OTHOCUTENbHOW NOrpeLLUHOCTH
B AManasoHe TemnepaTyp OKpyxarowero Bo3gyxa, %

[nana3oH pacxogos
o o oT MuHyc 40 °C go 0 °C
or0°C 1o 50 °C BKNHOYNTENBHO
(0;04'110)QH3M6 i‘l,O i2,0
(01025'0104)QH6M6 il,5 i2,5
(0,01-0,025)-Quauns +2,0 +3,0
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1.4. YcTpOoUCTBO U paboTa

1.4.1. MprHUMN paboTbl

MpuHUMn paboTbl pacxogomMepa OCHOBaH Ha U3MEpPEeHUU ANEKTPO-
aswxywen cunbl (3AC) nHaykumn, BO3HUKaKOLWeNn B o6beme arnekTpo-
NpoBOAALLEN XWUAKOCTWU, OBUXYLLENCA B MarHUTHOM rorne, cosjasae-
MOM 3M1EKTPOMArHUTHON CUCTEMOW BO BHYTPEHHEWN MOMOCTU MPOTOYHOM
yacTu nepBuYyHoro npeobpasosartens pacxoga (puc.1).

PACXOOOMEP

NEPBUYHbIN

lMumaHue
NMPEOBPA30OBATEIb 06MOMOoK
PACXOOA anekmpomazHuma
—
BNOK
U3MEPEHUA
[ -
a/4cC
UHOYKUYuU
-
I

Puc.1. CTpykTypHas cxema pacxogomepa.

ONeKTPOMarHUTHbIN NEpPBUYHLIN NpeobpasoBaTenb pacxoa (IMMP)
npeacTaBnseT cobomn NosbIi MarHUTONPOHULLAEMbIN LUITMHAP, CHAPYXK
KOTOPOro pasmeLlLeHbl OOMOTKMN 3neKTpoMarHnTa. BHyTpeHHss noBepx-
HOCTb UMNUHAPA MMEET 3NeKTPOmn30oNaLMOHHOE NoKpbIThe. [na chema
N3MEPUTENBHOIO CUrHana B CTEHKax UUNUHApA AnameTparnbHO pacno-
NOXeHbl ABa 3NEKTPOAa, KOHTAKTUPYHOLME C KOHTPOMMPYEMOM XUOKO-
CTbHO.

90C wHaykumm E nponopuuoHanbHa cpegHen CKOpPOCTUM MOTOKa
XMOKOCTWN V, PacCTosHUIO MexXay anekTpogamu d (BHyTpeHHemy aua-
MeTpy NepBUYHOro npeobpasoBarterns) U MarHUTHOM MHAYKUMK B:

E=k-B-d-v,

roe k — koadhpnumeHT nponopunoHanbLHOCTH.

[ns gaHHoro Tunopasmepa pacxogomepa B 1 d — BenuMyuHbI no-
cTosiHHble. 3HayeHne JC He 3aBUCUT OT TemnepaTypbl, BA3KOCTU U
NPOBOAMMOCTU XXMAKOCTM NPU YCNOBUKU, YTO NPOBOAMMOCTb NPEBbILLAET
3Ha4YeHue, yKkazaHHOE B TEXHUYECKMX XapaKkTepPMUCTUKAX.

C yyeTtom cbopmynsl ana 90C uHaykuumn pacxon Q onpepenseTrcs
cneayowmnm obpasom:

T d? n-d

V= -E.

Q=" 4-k-B
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1.4.2. YcTpOMNCTBO pacxogomepa
Pacxogomep (puc.2) COCTOUT U3 3NIEKTPOMArHUTHOIO NEePBUYHOTO
npeobpasoBaTtens pacxoga u BTOpPUYHOro npeobpasoBatens — Groka
namepeHus (bN).

PACXOOOMEP
BNOK USMEPEHUA
< =24B
Mopaynb
ob6paboTku
CueHan yHusepcarnbHo20 ewoda
g RS-485
nne -t - -
T I\Ep.ﬁb_ .
| TOKOBOro —|—|1— _Tokosbill 6bix00__ —
Laﬂx%a_l

a) ucnonHenwue MNra-113 c mogynem TOKOBOro Bbixoaa

PACXOOOMEP
BJTIOK UBMEPEHUA
=24B
Moaynb -
obpaboTku CueHan yHugepcabHo20 e&(oda
CueHan yHugepcasbHO20 8bixo0a
< i >
RS-485
nne < >
_— — —
Moaynb |
aKTUBHOIO
[pexama VE |
MUHaukaTop

0) ncnonHexne MMAO-213 ¢ Moaynem akTUBHOIO pexunma yHuBepcasnbHbIX
BbIXOA0B
[P — nepsu4HkIl npeobpasosamersib pacxoda
Puc.2. dyHKunoHanbHaa cxema pacxogomepa.
B kopnyce 6noka namepeHus ycTaHoBfieHa nnata moaynsa obpa-
G6oTtkn. [Mnata moaynss uWHOMKAUUMM B pPacXo4oOMepe  UCMONHEHUs
MMQ-213 ycraHoBneHa Ha nNepeHio NaHenb U coeanHaeTca ¢ Moay-
nem obpabotkn wnendcdom. WcnonHenune MMMO-113 wmHoukatopa He
nveer.

Mopaynb 06paboTkm 6noka namepenuns obecneymBaer:
- IUTaHMe OOMOTOK SNEKTPOMarHuTa;

- Npuem 1 o0bpaboTky nameputenobHoro curHana (30C uHaykuum), onpe-
AeneHve cpegHero o6bLEMHOro pacxoaa;

- npeobpasoBaHie U3MEepPeHHOro cpegHero o6bLEMHOro pacxoga B Mo-
creaoBaTeribHOCTb BbIXOAHbLIX UMMYIbCHBIX CUrHAIOB;

11

// B3/ET



- onpegeneHne HanpaeJ/ieHNUA NOTOKa WU Bblgady CUrHana HarnpasJieHUA
NOTOKa B BMAe YpPOBHA JNTOrM4EeCKOro curHana,

- HaKkonseHne obbema n BpemeHn HapaboTkM HapacTaloLWUM UTOMOM;
- AnarHocTuky paboTbl npmbopa;
- XpaHeHVe YCTaHOBOYHbIX U HAKOMMEHHbIX AaHHbIX;
- obMeH no nocnegosBaTenibHOMY UHTepdency RS-485.
B 6noke namepeHnsa ons opMmMpoBaHUSA TOKOBOIO BbIXOLHOMO CUr-
Hana Ha moaynb 06paboTkM ycTaHaBNMBaeTCA MO 3akasdy MOAYIb TOKO-
BOro BbIXOAa, KOTOPbIN Takke obecrnednBaeT BO3MOXHOCTb BKITHOYEHNS
aKTUMBHOIO pexuma paboTbl yHMBEpCcanbHOro Bbixoda. B cnyyae otcyT-
CTBUSA MOAYINS1 TOKOBOrO BbIXO4a aKTUBHbIN PEXMM YHUBEPCArbHbIX Bbl-
Xo4oB obecrneynBaeTca YCTaHOBKOW MO 3akady Moaynsa akTUMBHOIO pe-
XMMa yHMBepCanbHbIX BbIXOAO0B.
®PyHKUMOHArbHbIE BO3MOXHOCTM MOCTaBMSIEMOro pacxogomepa
onpenenstoTcs ero UCnosiHeHneM 1 TpeboBaHNAMU NpU 3akase.

1.4.3. YpoBHM foCcTyna

B pacxogomepe npeoycMOTpeHbl TPU YPOBHSA LOCTyna K yCTaHo-
BOYHbIM 1 KanMOpPOBOYHLIM NapameTpam.

YpoBHM OOCTyna OTNMYalTCA COCTaBOM MHAMLMPYEMOW Ha AuC-
nnee nHgopmauuu (Npu ero Hannymm), BO3MOXHOCTAMM MO U3MEHEHUIO
YCTaHOBOYHbIX, KanMbpOBOYHbIX NapaMeTpoB pacxogoMepa u 0003Ha-
yatoTcsa kak pexumsl PABOTA, CEPBUC n HACTPOUKA.

HasHauyeHue pexxnmos:

- HACTPOWKA — pexum HacTPONKU 1 MOBEPKU;
- CEPBUC — pexum noaroToBKM K 3KCnsiyaTauuu;
- PABOTA — akcnnyaTtaumoHHbIN PeXUM (pexuM rnonb3oBartens).

Pexnmbl paboTtbl 3agatoTca KOMOUHauMen Hanuuus / oTcyTCcTBUSA
3aMblKaHUS MepeMblYKaMn OBYX KOHTAKTHbIX Map, PacrnosioXKeHHbIX Ha
nnate moaynsa obpabotkm (J1 n J2, puc.A.2). CootBeTcTBME KOMOBUHA-
UMn pexxumam paboTbl NnpuBeaeHo B Tabn.4, rae «+» — Hanuume 3ambl-
KaHWUsi KOHTAKTHOW Napbl, a «-» — OTCYTCTBME 3aMblKaHWSI.

Moandukaumna ocywecTsnseTcss NporpaMMHO rno nHTepdency RS-

485.
Ta6bnuua 3
HanmeHoBaHne KoHTakTHaga napa
HasHaueHune pexuma

pexuma J1 J2

HACTPOWKA + - HacTponka v nosepka
CEPBUC — + MogroToBKka K aKCcnyaTaumm
PAEOTA — — QkcnnyaTaums

B pexxume HACTPOWKA [0OCTYMNHbI BCE YCTAaHOBOYHbIE NapamMeTpbi
npubopa. B aTom pexume npou3BoaMTCA HacTpounka npubopa B Npo-
Lecce ero U3roToBfEHNS N IOCTUPOBKA (KannubpoBka) Npu NoBepKe.

B pexxume CEPBWC Bo3mMoOXxHa moandomkaums:
- OTCEeYeK Mo U3MEPEHNIO;
- MapamMeTpOB 1 PEXUMOB paboTbl yHMBEPCANbHbBIX U TOKOBOIO BbIXOAOB;
- NapameTpoOB NHOMKALNMN.
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B pexxume PABOTA BO3MOXHa moandukaums:

- napamMeTpoB nHAnKaumm (Habopa MHANUMPYEeMbIX NapamMeTpoB, BpemMe-
HW MHOMKaAUUK OAHOro napameTpa, e4uHUL, N3MEPEHNSA, OTCEYKM MO UH-
ankauun);

- NapaMeTpoB CBA3M MO nocnegoBaTensHOMY UHTepdency.

Moaundukaums yCTaHOBOYHbIX NAapaMeTpoB, AOCTYMHbIX B PEXMMax
PABOTA n CEPBUC, He BnNusieT Ha METPONOrnyeckne xapakTepuctmkm
npnbopa 1 MOXeT NpPou3BOAUTLCA NPW HEOOBXOAMMOCTM Ha OOBLEKTE.
MapameTpbl HacTporikn 1 kanmbposkn B pexumax PABOTA n CEPBUC
HEeOOCTYMHbI.

1.4.4. BbiBOog UHdopmaummn

Cnocobbl BbiBOAA MH(bopMaummn pacxogomMepa 3aBUCAT OT UCMOS-
HEHUS1 N KOMNeKTauum Moayrem TOKOBOro BbIXO4a WK MOAynem ak-
TMBHbIX BbIX040B (Tabn. 4).

Ta6bnuua 4
Cnocob BbiBOAa MHopmauum
McnonHeHue
pacxogomepa TokoBbI |YHUBepcanbHble| WHTepdenc
MHankaTop BbIXO[ BbIXOAbl RS-485
Mnra-113 c mogynem ) + Nel +
TOKOBOIO BbIXoAa
rnra-113 6es mogyns + i Ned v No2 +
TOKOBOrO BbIX0O4a
nna- 213 c mogynem
aKTMBHbIX BbIXOL0B i
[NG- 213 6e3 Moayns + Net v Ne2 +
aKTMBHbIX BbIXOL,0B

1.4.4.1. ngnkaumus pacxogomepa ucnonHenus MNra-213

MepeyeHb NapaMeTpoB, KOTOPbIE MOTYT BbIBOAUTLCS HA MHOUKATOP
pacxogomepa, npueeaeH B Tabn.5.

Ta6bnuua 5
O6o3naueHme HanmeHoBaHue EavHnuya Kon-Bo 3HaKoB MHAMKaunm
napameTpa n3mepeHus | uenas Jactb | Apob. Yactb
Q CpeaHunn o6 beMHbIN n/MuH no7 nob5
pacxoq M3y o7 0o 6
CyMmapHbIn 06bem n no7 -
v 3
(HapacTaroLwmm NTorom) M no 4 3
O6bem npsiMoro noToka n no7 -
(HapacTalLmm UTorom) M no 4 3
V- O6bem obpaTHOro notoka n no7 -
(HapacTalLMM UTOroMm) m3 o 4 3
T Bpemsa HapaboTku yac 0o 6 2
(HapacTalLmm UTOrom) 4Yac:MUH 8o 5 (yac) 2 (MyH)
TNMPUMEYAHUA:

1. SHaueHue pacxoda u obbema npu 0bpamHOM HanpaesieHUU romoka, a makxe
ompuuamersibHble 3HaYeHUsI CYMMapHo20 obbema UHOULUPYIOMCST CO 3HaKoM
MUHYC.
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2. CymmapHbili ob6bem ornpedernsiemcss Kak cyMma 06bemMo8, HaKOMIeHHbIX npu
npsMom (riofioxxumesibHoMm) u obpamHoM (ompuuameribHOM) HarpasieHusx
1omokKa, C y4emoM 3HaKa HarpaesieHusi momoka. B HepeeepcusHoMm pacxo-
oomepe ripupaujeHue obbema 0551 UHOUUUPYeMbIX rnapamMempos «CymMmap-
HbIlU 06BbeM» U «06BbeM rpu NPsAMOM HarpasieHuu» o0UHaKoeo.

3. lNocne nepenonHeHuUs cHemyuka HaKorn/aeHUss coomeemcmeyrujeeo obbema
UHOUKauus rnpodosnKaemcs ¢ Hy/1e8020 3Ha4YeHUs.

Pacxogomep wucnonHenus [MO-213 ocHawaeTca 7-CerMeHTHbIM
8-paspsagHbIM C OECATUYHOM TOYKOM XXUAKOKPpUCTASNMYECKUM UHOUKa-
TOPOM, UMEKLUM ABe CTPOKM (puUC.3):

- CTpoka ByKBeHHO-LMppoBON MHDOPMaLMK;
- CTPOKa UHAUKauum cneumanbHOro CMMBOJSia — Mapkepa.

Mapkepbl B Buge cumeorna V cnyxaT Ans ykaszaHus Ha obo3Hadve-
HWe MHAUUMPYEMOro napameTpa M Ha eguHULbl U3MEepPeHnsa pacxoga u
obvema (Npn vMHAMKAUMM 3TUX NapameTpoB), MAPKMPOBAaHHLIE Ha ne-
pefHen naHenu npudopa Hmke XK.

cmpoka
|_— 6yKeeHHO-ULGposol

_ /I E ET/I |:| Di urcpopmayuu

—— cmpoka Mapkepa

n m3

T Q \Y; V+ V-
© ? o—o—0 niMue - M3y MapKuposKa Ha
nepedHel naHesnu

Puc.3. Bua mHaukatopa pacxogomepa ¢ MapKMpPOBKOWM OOO3HaA4YeHUMW Ha
nepegHenM naHenu nNpuM UMHAUMKaUMM obbema obpaTHOro mnoToka
(MHOMUMpyeMoe 3HauYeHue V- = -122,7 m3).

Habop nHomumpyemMbix napamMeTpoB, eauHULbI U3MEPEHUsS U Nepu-
O4 VMHOMKaUMK, a Takke oTceyka no mHgukaumm (cm. n.1.5.5) moryt
yCTaHaBnMBaTbCs MO 3akasdy MNpu BbiNyCcKe M3 NPOM3BOACTBA UMM Ha
obbekTe npu BBOAE B 3KcMnnyatauuto. Nepunog nHgukaumm (Bpemsi UH-
AvKauum OOHOro napameTpa) MOXET yCTaHaBnMBaTbCA B npefeniax oT
1 no 100 c. MNMpu TMNoBon noctaBke Nepuos MHOVKaAUUK ycTaHaBnmBa-
eTcsa paBHbIM 5 C.

Hanuune HewTaTHOM cuTyaumm B pexmme paboTbl Tpybonposoaa
NN HemcnpaBHOCTK Npubopa GyaeT Nnepnognyeckm MHANLMPOBaTLCS B
Buge cumsoria H Ha cootBeTcTBytoweM 3Hakomecte XXKW. OuarHoctu-
pyemMble HEMCNPaBHOCTU U HOMepa 3HAKOMECT yKasaHbl B pasgene 2.5
HaCTOsILLEero pykoBoACTBa.

1.4.4.2. YHuBepcarnbHble BbIXOAbI

Pacxogomep umeeT gBa ranbBaHUYECKUM pasBsi3aHHbIX YHUBEP-
canbHbiX Bbixoga Ne1l m Ne2, HazHaudeHune KOTOpbIX U pexmm paboThbl
3agatTcs NporpaMmMHbIMK yCTaHOBKamMU. Kaxabi BbIxo4 MOXeT pabo-
TaTb B UMMYJIbCHOM, YAaCTOTHOM MSN JTOTMYECKOM PeXMME.

B MMnynbCHOM M 4acTOTHOM pexumax obecrneymBaeT BbIBOS pe-
3ynbTaTOB U3MEPEHUS B BUOE MUMMYSIbCHOW NOCreaoBaTenbHOCTN TUna
«MeaHgp» CO CKBaXXHOCTbIO 2 M HOPMMPOBaAHHLIM BECOM MMMYJSIbCOB.
MpepenbHas yactoTta cnegosaHusa umnynscos 2000 [Mu.

14

// B3/NET



KoHcTaHTa npeobpa3oBaHuUs MMMNYNbCHO-4acTOTHOro Bbixoda Kp,
onpefensowaa BeC uUMMynbca, yCTaHaBnMBaeTCs NpPWU BbiMycke U3
npousBoACTBa B COOTBETCTBMM C 3aka3om B npegenax ot 0,0001 go
200 000 ¢ muHuUmManbHon amckpeTHocTbio 0,0001. Ona onpeneneHus
3HavyeHuss Kp C y4eTOM MakcumarbHOro 3HavyeHus pacxoga B Tpybo-
nposoge, roe GyaeT ycTaHaBNMBATbLCS pacxodoMep, a Takke 4acToT-
HbIX CBOWCTB MPUEMHMUKA MMMYNbCHOrO CUrHana MOXHO BOCMOMb30-
BaTbCA (POPMYIION:

36-F 18-10°

MaKc QmaKc Ty

Kp[mmn/n]s :
rae Quake — MakcMMarnbHbIi 06bEeMHbIV pacxof B TpyGonposoae, M3/y;

F — makcumanbHO gonyctumasi Ang npMeMHuka yactoTta criegoBa-
HUA UMMYNbCOB pacxogomepa, Mu;

™= Tuwn/2 — MUHUManNbHO OONyCTUMAasl ANs NPUEMHWUKA ONUTEnNb-
HOCTb MMMYJIbCOB pacxogomepa, Mc;

Tumn — NEPMOA CEAOBAHUSA UMMNYSILCOB Ha BbIXOAE, MC.

Mo ymonyaHuio npu BbiMycke U3 NPOM3BOACTBA ANS YHMBEpPCallbHO-
ro sbixoga Ne1 yctaHaBnuBaeTCsl YaCTOTHbIN pexum paboTbl N 3Ha4e-
Hue Kp, ykazaHHoe B Tabn.6.

Tabnuua 6
DN 32 50 80 100 150 175 200 220
Ko, 160 65 25 15 7 5 4 3
umMn/n

Mo ymonyaHuio yHuBepcarnbHbIn Bbixod Ne2 B pacxogomepax ans
PEBEPCMBHOIO MOTOKA MCMNONb3yeTCA KaK BbIXOA4 HanpaBfeHus noTtoka
(nornyeckun pexnm paboTbl), B pacxogomMepax Ana ogHOHanpaBneHHo-
ro NOTOKa BbIXO4 OTKOYaETCS.

B yacToTHOM pexume 4yacToTa crnegoBaHuUs NpornopuuoHanbHa cpea-
HeMy OBGbLeMHOMY pacxody, M3MEepeHHOMY B TedeHwe npenblayLmnx
80 mc.

Mpu paboTe B YaCTOTHOM peXMMe 3a4aeTCA 3HAYEHME KOHCTaHThI
npeobpasoBaHus, a Takke 3HadeHus napameTpoB MakcumanbHasa va-
cToTa 1 ABapunHas 4acrorTa.

MakcumanbHaa 4yacTtoTa — 4YacToTa Ha BbIXo4e NpU Makcumarnb-
HOM pacxoge B AaHHOM TpybonpoBoge. [NpeBbilleHne Ha BbIXOAE 3Ha-
yeHnss MakcumanbHOM 4YacTOTbl AMArHOCTUPYEeTCA B pacxogomepe
Kak HeluTaTHaa cuTyauus, T.e. 3aaHHOe ANS OAaHHOro BbiXOoAda 3Haude-
Hne Kp HEKOPPEKTHO.

ABapunHasa 4yacTtoTa — YactoTa crieJoBaHUs MMMNYMbCHOW nocne-
poBatenbHocTn (He 6onee 2000 Mu), koTopas 6yaeT cdopmmpoBaTbCA
Ha BbIXO4e B Criyvae, ecnv naMmepeHHoe 3HayeHue pacxoga npesbilla-
eT 3HayeHne Quans AN gaHHoro DN pacxogomepa. 3agaHHoe 3Haue-
HMe ABApPUMHOM 4acCTOTbl JO/MKHO ObiTb HE MeHblle 3a4aHHOro 3Ha-
yeHuss MakcumanbHOM 4YacTOTbl ANsl AaHHOro Bbixoda. [ona oTknove-
HUSA PYHKLMM (POPMUMPOBaHMS Ha BbIXO4Ee aBapUNHOW 4acTOTbl HEODXO-
ANMO 3aaaTb 3HavYeHne ABapuMMUHOM 4acToThl, paBHoe 0.
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[MporpaMMHO B 4aCcTOTHOM pexume paboTbl Bbixoda MOryT 3aja-
BaTbCA ycTaHoOBKM Pacxoa mo mopynto, Pacxoag npsimon n Pacxopn
o6paTHbIN.

Mpn yctaHoBke Pacxoam no mMoAaynio MMMynbCHas nocrefosa-
TEeNbHOCTb C YAacTOTOW cneaoBaHus, NPONOPLMOHANbHON N3MEPEHHOMY
3Ha4yeHuI0 pacxoda, opmupyeTcs Ha Bbixode npu nobom Hanpasne-
HUM notoka. lNMpu yctaHoBke Pacxop npsiMOM — TOMbKO MpU NPSIMOM
HanpasneHMn NoTtoka, Pacxon oGpaTHbIU — TONbKO Npu obpaTHOM
HanpasfeHuu.

B umMnynbcHoM pexume paboTbl B TedeHUe CeKyHObl Ha BbIXOA MOCTY-
naeT nayka MMMysnbCOB, KONIMYECTBO KOTOPbIX C y4ETOM Beca MMnynbca
cooTBeTCTBYyeT 06bemy, U3MepEeHHOMY 3a NpeablayLLyto CEKYHAY.

Mpn paboTe B MMNYNbCHOM pexuMme 3agaeTcsa 3HaYeHne KOHCTaH-
Tbl NpeobpasoBaHusa u NMepuoa MNYNbLCOB.

Mepuoa nMnynbcoB — Nepuos CrefoBaHUsA MMMYNbCOB B Nayke;
MOXeT ObITb 3a4aHo 3HadyeHue ot 1 go 1000 mc.

MporpaMmMHO B MMNYNbCHOM pexume paboTbl BbIXO4a MOryT 3aja-
BaTbCHA ycTaHoBKkM O6bem no mopynio, O6bem npssimon, O6bLem 06-
paTHbIN.

Mpu yctaHoBke O6BbEM NO MOAYIHO UMMYSbChI, KOSIMYECTBO KOTO-
pbIX MPOMNOPUMOHANbHO NU3MEPEHHOMY 3Ha4YeHuto obbema, noctynaroT
Ha BbIxo4 npu nNobom HanpaeneHun notoka. lNpu yctaHoBke O6BbeM
NPSAMOM — TOSBbKO MpY NPAMOM HanpasrieHun notoka, O6bLem obpart-
HbIW — TONbKO Npy 0b6paTHOM HanpaBeHUN.

B nornyeckom pexume Ha BbIxOA4e Hanuumioo cobbiTnsa (Mnn ero onpe-
AeNeHHOMY COCTOSIHUIO) COOTBETCTBYET OAUH YPOBEHb 3NEKTPUYECKOro
CuUrHana, a OTCyTCTBUIO COBbITUSA (UM MHOMY €ro COCTOSIHUIO) — APYron
YPOBEHb CUrHana.

Mpu paboTe B NOrMyeckom pexnme 3afaeTcs 3HaYeHue napamet-
pa AKTUBHbIW YpPOBEHb, T.e. ypoBeHb curHana (Bbicokun nnm Hus-
KUK), COOTBETCTBYHOLLMIA Hannumo cobbiTus. MNapameTpbl YpOBHEN CUT-
Hana npueeaeHsbl B [Npunoxexun b.

HasHayeHve BbIxoga B NOMMYECKOM pexumme 3afaeTcs yCTaHOBKa-
MMU:
O6paTHOe HanpaBrieHMWe NOTOKa — YPOBEHb CuUrHana Ha BbIXxoge W3-
MEeHSIeTCA NPy N3MEHEHUM HanpasneHnsa noToka B Tpybonposoae;

Ownbka Q>Qmakc — YPOBEHb CUrHana Ha BbIXO4e U3MEHUTCSH, €CNN U3-
MEepeHHoe 3HavyeHue pacxofa npeBbICUT 3HavYeHne Quane ANA OAHHOMO
DN pacxopomepa,;
Jrobas owmbka — ypoBeHb cuUrHana Ha BbIXO4e U3MEHUTCH NpU BO3-
HUKHOBEHUN NOOOM HEWTaTHOM CUTyauuu, AnarHoctTupyemowm npubo-
pPOM;
®nar HanuunMAa nutaHusa («BbICOKMM») — NpY HaNMuUKU HanpsHPKEHUS
NUTaHUA Ha Bbixoge (POPMUPYETCH BbLICOKMMA YPOBEHb CUrHana, npu
nponagaHvm NUTaHNAa HanpsXKeHne Ha BbIXOAEe OTCYTCTBYET.

Cxema OKOHEeYHOro Kackaga yHMBepcalsibHbIX BbIXO4OB W OnucaHue
ero pabotbl npuBeaeHsbl B MNpunoxeHun b. nuHa nuHUKM CBA3KU MO yHK-
BepcanbHoMy Bbixoay — 4o 300 m.
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1.4.4.3. TokoBbIN BbIXOA,

ToKOBbIV BbIXO4 pacxofoMepa MOXeT paboTaTb B OQHOM M3 TpeX
Anana3oHos: (0-5) MA, (0-20) mA unu (4-20) MA.
HoMunHanbHasa ctatuyeckas xapakrepucTuka TOKOBOro Bbixoaa:

Q=Qy +(Quy = Q)

Makc  'MUH

roe: Q — namMepeHHoe 3HayeHue pacxoaa, n/MuH;

Quy — 3aaHHOE 3HaYeHWEe HWKHEW yCTaBKM MO TOKOBOMY BbIXOAY,
cooTBeTcTBYytOLEE lmun, N/MUH;

Qsy — 3a4aHHOE 3HAa4YeHME BEPXHEN YCTaBKM MO TOKOBOMY BbIXoA4y,
COOTBETCTBYHOLIEE lvake, /MUH;

lsix — 3HAYEHME BbLIXOAHOrO TOKOBOrO CUrHamna, CoOOoTBETCTBYHOLLEE
N3MepeHHOMY 3Ha4YeHuo pacxona, MA;

Ivake — MaKCUManbHOE 3Ha4YeHWe guManas3oHa paboTbl TOKOBOrO Bbl-
xoga (5 unn 20), MA;

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

MporpaMMHO Onsi BKNKOYEHHOrO TOKOBOrO BbiXOAa 3ajatoTcsa auna-
nas3oH paboTbl M 3HAYEHUs1 YCTaBOK, a Takke HasHadeHue. lpu ycTa-
HOBKE HasHayeHusi Pacxopg no moaynk — TOK, NMPOnopuMOHarnbHbIn
N3MEepPEeHHOMY 3Ha4YeHWM0 pacxoga, NoJaeTca Ha BbiIxod Mpu fobom
HanpaBfieHMM NoToKa, Npu ycTaHoBke Pacxon MpAMOM — TOSMbKO MNpwu
NPsSIMOM HanpaBneHWn MNoToka, npu yctaHoBke Pacxon oGpaTHbIn —
npuv o6paTHOM HanpaBfEeHUMN.

Mpn Mcnonb3oBaHWM TOKOBOMO BbIXO4a BO3MOXHa paboTa TONbKO
YHUBepcanbHOro Bbixoga Ne1.

MapameTpbl TOKOBOroO BbIXOA4a M CXEMa MOLKITHOYEHMUST K HEMY Npu-
BegeHbl B INpunoxeHun b.

1.4.4.4. NocnepoBaTenbHbI HTEPdeNc RS-485

MocnepoBaTenbHbln MHTEPpdenc RS-485 nossonseTt nonyvyaTtb WH-
dopmaumio 06 nM3mMepsieMblX U YCTaHOBOYHbIX NapamMeTpax, a Takke
MOANMULMPOBATL AOCTYMHbIE YCTAHOBOYHbIE NApaMeTpbl.

NHTepdenc RS-485 nopgaepxusaet npotokon ModBus (RTU Mod-
Bus n ASCII ModBus).

WHTepdenc RS-485 obecneumBaeT cBA3b No Kabenw B rpynne u3
HECKOMbKMUX abOHEHTOB, OAHUM M3 KOTOPbIX MOXeT 6bIiTh K (cBA3b C
OLHMM pacxooMepoM) WM KOMMIIEKC WU3MEPUTENbHO-BbIYUCIUTENb-
Hbin «B3JTET» ncnonHeHna MBK-101. Cxema noaknio4YeHNs K KOMMek-
Cy NpuBeAeHa B MHCTPYKLMUKN MO MOHTaXy Ha pacxogomep.

AnvHa nuHumn cea3u no nHtepdency RS-485 no 1200 m.

Ckopoctb obmeHa no wuHTepdpency RS-485 (ot 1200 po
115200 bog), a Takke napamMeTpbl CBA3W yCTaHABNUBAKOTCA Nporpam-
MHO.
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1.4.5. CepBUCHbIe PYHKLUN

B pacxopomepe nmeeTcs BO3MOXHOCTb YCTaHOBKN OTCEYEK MO U3-
mMepeHunto pacxoga: Mo HapacTtaHuio n Mo ybbiBaHMIO, a Takke OT-
CeuYKM No MHAMUKaTopy.

Otceukn Mo HapacTaHuto 1 Mo y6biBaHMIO — 3TO NOPOroBbIE 3Ha-
YeHUs pacxoda, HMXKe KOTopbIX (Mpu U3MeHeHuu pacxoaa B 60nbLUyo n
MEHbLLYK CTOPOHY COOTBETCTBEHHO) OTCYTCTBYET HakonneHme obbema,
BblJaya UMMynbCoOB M TOKOBOro curHana. Npu aTom nHamumpyeTtcs Hy-
neBoe 3HaveHne pacxoaa.

OTceyka No MHAMKATOPY — 3TO 3HAYEHNe pacxoa, HMWXKe KOTopo-
ro MHAMUMpYeTCsa HyneBoe 3Ha4YeHne pacxofa, a HakonneHne obbema,
Bblaya UMnynbCoOB M TOKOBOrO CUrHana npoAosmKarTCcs.

3HayeHne Kaxaon M3 OTCedeK MOXET yCTaHaBnmBaTbCA B npeae-
nax ot 0 oo 0,255-Quaus ¢ AnckpeTHoCTbo 0,001-Quane. TUNOBOE 3HaYe-
Hue npwu Bbinycke n3 npounssoactea — 0,002:Quans.

B pacxogomepe ans peBepCcuBHOrO NOTOKa OTCEYKM cpabaTbiBatoT
Kak npu NonoXuTenbHOM, Tak U Npu OoTpuuaTenbHOM HanpasrieHuu no-
Toka. CurHan HanpaBneHusa noToka Takke U3MEHSIeTCA C y4eToM ycTa-
HOBIEHHbIX OTCeYeK.

1.4.6. KoHCTpyKUMA

lMpoToyHas YyacTb pacxogomepa BbIMOMHAETCA Mnog npucoeauHe-
HMe Tuna «Cc3HABWUYY», korga [P ¢ nomowbl WNUNeK 3aXmmaeTca
Mexay OByms hnaHuamm (M3roToBneHbl B COOTBETCTBUN C TEXHUYE-
ckumn ycnosuamm B41.45-00.08 TY), npuBapeHHbIMU K KOHUAM Tpybo-
npoBoga B MECTE BPE3KN pacxogomepa.

BHyTpeHHssa noepxHocTb MNP dytepyetcsa pesnHon. KOHCTpyk-
UM NPOTOYHOW YacTu yCToMYMBA K MakcumanbHoOMy paboyemy gasne-
HUIO.

Ha TopueBbix noBepxHocTsx [P BbINONHEHbI NPOTOYKM MNOA
yNNnoTHUTENbHbIE Komnbua. [Mpu mcnonb3oBaHUM OTBETHLIX brnaHUEeB
YNNOTHUTENbHbIE KOSbLa obecnevnBaloT Takke COOCHOCTb BHYTPEHHe-
ro kanana lNrP n Tpybonposoaa.

Kopnyc bW BbinonHaeTca ns metanna.
Kopnyc BW kpenutcs Ha nonown ctonke MNIMNP. BoamoxeH pasBopoT

BW Bokpyr ocu ctorkn Ha 180° no 3akasy npwu BbiNycke U3 MpPOU3BOA-
cTBa.

Koxyx MNP co CTonKoW BLINOMHAETCA U3 MeTanfna U CoCTOUT U3
ABYX MOMOBWH, COEAUHAEMbIX 4-MSA BUHTAMW.

Beog kabenst nutaHua n curHanbHoro kabenst B b ocywectens-
eTcsa Yyepes KabenbHble repMoBBOAbLI, NpeaHa3HadYeHHble Ansa Kabenen
KPYrnoro ceyYeHust HapyXHbIM guamMeTpom oT 4,5 0o 5,5 mm.
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1.4.7. Cuctema cbopa gaHHbIX
C nomowbit  KOMMMEKca  U3MEePUTENbHO-BbIYUCINTENBHOIO
«B3JIET» ucnonHenuna MBK-101 moxeT ObiTb OpraHuM3oBaHa cuctema
cbopa 1 BbIHOCHOWM MHAUKaumm ot 1 oo 8 pacxogomepos (puc.4, 5).

RS-485 «—» RS-485
Pacxogowmep [* > Briok RS-232
MBK-101
>
e e o YHMBepcanbHble
I BbIXoAbl
=24 B =24 B

Puc.4. Cuctema cb6opa gaHHbIX U1 BIHOCHOM MHAUKALUMKU Ha O6a3e KOMMsekK-
ca «B3JIET UBK» ncnonHenuns UBK-101 ansa ogHoro pacxogomepa.

RS-485
RS-485
A \J
Pacxogomep Pacxogomep
Ne1 vee Nes
A A
=24 B =24 B
e v « » RS-485
e v Briok |, Rs-232
nnara P nnara RS-485 MNBK-101
KOMMYyTaLum KOMMyTauum [+ >
=24 B . RS-485 e+ YHMBepcanbHble
4 | . BbIXoAbl
BK-102 24B/RS-485

=24 B I =24B

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

Ans 2-8 pacxonomMepos.

N3meputenbHo-BbluncnuTenbHbln - komnneke (UBK) wncnonHeHus
MBK-101 obecne4ynBaert:
-CBA3b MO BHYTpeHHeMmy wuHTepdency RS-485 ¢ pacxogomepamu
«B3JIET MMAay;
- npueM, obpaboTKy M apxXMBMpOBaHUE WN3MEPUTENBHOM WHAOPMaLMK,
nocTynarLLen OT pacxogoMepoB, NMOAKIMIOYEHHbIX MO BHYTPEHHEMY WH-

Tepdency;
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- BblBOJ U3MEPUTENBbHOW, apXMBHOW, YCTAHOBOYHOMN U ANArHOCTUYECKOWN
MHoOpMaUun Ha uHAMKaTop, Mo uHTepdency RS-232 wunu RS-485,
Ethernet n 4epes yHMBepcarnbHble BbIXOAbl.

MoakntoyeHne pacxogomepoB No MHTepdency RS-485 k Gnoky
MBK-101 npoussoantca yepes 6nok kommyTtaumm BK-102 24B/RS-485,
KOTOpPbIA KpOMe KoMMyTauun nHtepgenca RS-485 ogHOBpEMEHHO MO-
XeT Ncnonb3oBaTbCa A1 KOMMYyTaumMn HanpsbkeHna =24 B (nogknode-
HUSA HECKOSbKMX PacXo4OMEPOB K OAHOMY UCTOYHUKY NUTaHna =24 B).

MoapobHoe onncaHue Komnnekca nNpuBeneHo B AOKYMeHTe «Kom-
Nnekc  m3MepuTenbHo-BbluMcnuTenbHbli  «B3JIET»  ncnonHeHne
MBK-101. PykosoacTteo no skcnnyatauun» B53.00-00.00-30.
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1.5. CocTaB

1.5.1. KoMnnekT noctaBku pacxogomepa npuBeaeH B Tabn.7.

Tabnuua 7
HanmeHoBaHune Kon. Mpum.
Pacxogomep 1 MNpumevaHne
MacnopT 1

KomnnekT akcnnyaTaumMoHHOW JOKYMEHTaLUMM B COCTaBe:
- PYKOBOACTBO MO 3KchnyaTauum
- IHCTPYKLMS! MO MOHTaxy

Ha cante
www.vzljot.ru

MNMPUMEYAHUE. UcnonHeHue u muropa3mep pacxodomepa — 8 CoOom-
8emcmeuu ¢ 3aKa3om.

1.5.2. o 3aka3y MOXeT NOCTaBNATLCS:

- UICTOYHUK BTOpUYHOro nutaHus ot cetn 220 B 50 Ny (MpunoxeHue IN);

- 6nok kommyTaumm BK-102 24B/RS-485 gns obecneyeHns nuTaHus He-
CKOJIbKMX pacxoLoMepoB OT OAHOM0 MCTOYHMKA BTOPUYHONO MNUTaHMUSA
(puc.A.7 MpunoxeHus A).

1.5.3. Ina co3pgaHna cuctemMbl cbopa M BbIHOCHOM MHAWMKAUWKW OaHHbIX BO3-
MOXXHa nocraBka no  3akasdy  KOMMIeKca N3MepuUTenbHO-
BbluncnmtensHoro «B3JIET» ncnonHexHna MBK-101.

1.5.4. OkcnnyaTtaunMoHHas AOKYMeHTaumMsa N KapTbl 3aKka3oB Ha AaHHOe unsge-
nue v gpyrywo npoaykumio, sbinyckaemyto cdompmon «B3JIET», pasme-
LLIeHbl Ha canTe No agpecy www.vzljot.ru.

Tam Xe pasmeLlleH nakeT nporpamMmm «YHuMBepcasrbHbI NPOCMOTP-
LLMK», BKIHOYaKOLWMA B CBOM COCTaAB WHCTPYMEHTasbHYH Mporpammy
«Monutop B3JET MMNA» ana pabotbl ¢ npubopom no nocnegoBaTesb-
HOMY MHTepdency.
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1.6. MapknpoBka u nfiombupoBaHue

1.6.1. Ha nepegHen naHenn 6noka namepeHns pacxogomMepa ykasblBatoTCs:

- HaumMeHoBaHue n 0bosHayeHue npmbopa;

- TOBapPHbIA 3HAK M NTIOroTUN U3roToBUTENS;

- 3HaK yTBepXAeHMsa Tuna cpeacrsa U3MepeHus;

- BUA UCMNOSHEHNS;

- HanpshkeHne NTaHns pacxogomepa;

- 3aBOJCKOM HOMeEp.
Tunopasmep pacxogomepa ykasaH Ha kopnyce [1I1P.
Ha nepegHen naHenn 65oka KOMMyTaUUKN yKka3blBaeTCs:

- HaMMeHoBaHWe 1 0603HaveHne BnokKa;

- TOBAPHbIN 3HAK M NOroTUN U3roToBUTENS.

1.6.2. Nocne nosepku pacxogomMmepa nromMOmpyeTcsa KOHTakTHas napa pas-
pelueHna MoamdmrKauumn KanmbpoBOYHbIX NapamMeTpoB.

1.6.3. KoHTakTHasa napa paspelueHus Mogndukaumm cepBUCHbIX NapamMeTpoB
MOXeT OblTb onnombupoBaHa nocne nNpoBeAeHUs MyCKOHanagouvHbIX
paborT.

Kpome TOro, ans 3awuTbl OT HECAaHKLUMOHUPOBAHHOIO AOCTyna npwm
TPaHCMOPTUPOBKE, XPaHEHUU UMW IKCnsyataumm MoXeT ObiTb OnNfoM-
BupoBaH kopnyc 6roka n3mepeHus.
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2. NICNOJNIb3OBAHUE NO HASHAYEHUIO

2.1. AkcnnyaTauMoHHbIe OrpaHu4YeHunsn

2.1.1. OkcnnyaTaumMst pacxogoMepa [LOfPKHa MpPomM3BOAUTLCA B YCHOBUSIX
BHELLHMX BO3AENCTBYIOLWNX (PaKTOPOB, HE MPEBbIWAOLLMX AOMNYCTUMbIX
3Ha4YeHUn, OroBopeHHbIX B N.1.2.7.

2.1.2. Pacxogomep MOXeT ycTaHaBNMBaTbCA B BEPTUKANbHOM, rOpU30OHTasb-
HOM MIN HaKNOHHOM TpybGonpoBoae. Hanuuve rpsa3eBUKOB MK Cnewm-
anbHbIX PUNBTPOB He 06s3aTENbHO.

2.1.3. ToyHasa n HapgexHasa paboTta pacxogomepa obecnevvnBaeTcs Npu Bbl-
nosiHeHUn B mecTe yctaHosku [NINP cnegyowmx ycrnosun:

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

- Ha BxoAe u Bbixoge MNP umetloTcs NPAMOMMHENHbIE Yy4acTKn Tpy6o-
NpoBO4a COOTBETCTBYIOLLEN ANUHbI (NPUBEAEHbI B MHCTPYKLMM MO MOH-
Taxy Ha pacxofomep). Ha aTux yyacTkax He OOIMDKHO ObiTb HUKaKMUX
YCTPOWCTB U 3NIEMEHTOB, BbI3blBAOLUX U3BMEHEHNE CTPYKTYPbI NOTO-
Ka XXWAKOCTH;

- BECb BHYTpeHHU 06bem kaHana lNINP B npouecce paboTtbl pacxogome-
pa 3anoSIHEH XNOKOCTbIO;

- HanpsKeHHOCTb BHELUHEr0 MarHUTHOrO MOMsi NPOMbILUNIEHHON YacToThbl
He npesblwaeT 400 A/m.

BHUMAHME! 3anpewaemcsi Ha ecex amanax pabomsl ¢ pac-
Xo0oMepoM KacambCsi pyKamMu 3J1eKmpodos, Haxoosuwuxcsi 6o
e@HympeHHeM kaHase [1l1P.

2.1.4. Tvn n coctaB KOHTPONMPYEMOW XUOKOCTU (Hanuune M KOHLEHTpaums
B3BECEWN, MOCTOPOHHMX XNOKOCTEN U T.M.), PEXNUM paboTbl N COCTOSIHME
TpybonpoBoga He OOIMKHbI NPUBOAUTL K MOSIBIEHUIO OTNOXEHWIA, BNU-
AWMX Ha paboTOCNOCOOHOCTb U METPOSIOTMYECKNE XapaKTEPUCTUKN
pacxogomepa.

Ana obecneveHna paboTocnocobHOCTN pacxogomMepa B cuctemax,
NCNOMb3YyLWNX MO KakuM-nmbo npuynHam yronbHble ounbTpbl, HEOb-
XOOUMO cneauTb 3a X UCNPaBHOCTLIO.

2.1.5. HeobxogumocTb 3awmTHOro 3asemrneHuss npubopa onpegensieTca B
cooTBeTCcTBUM C TpeboBaHnamu rnaebl 1.7 «lMpaBun ycTponcTea anekT-
POYCTaHOBOK» B 3aBUCMMOCTU OT HanpsKeHWUst NUTaHUsE U YCrOBUN
pasmeLleHnsa npnbopa.

3asemnenne npmnbopa nNpom3BoaNTCA C MOMOLLbIO KNEMMbl 3aLunT-
HOro 3a3emneHust — CrneumanbHOro BMHTA, PacrofioXeHHOro Ha 6noke
namepeHus (puc.A.1).

2.1.6. MonHuesawmta obbekTa pasmeLleHns npudopa, BbINOMHEHHAs1 B CO-
oTBeTCTBUN C «/HCTpyKUMEn No YCTPOWUCTBY MOSIHUE3aLMTbl 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 NpU Hann4um
MOJTHUEBbLIX Pa3pPsAO0B.
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2.1.7. TpeboBaHMsa K yCcnoBuaM 3KCnryaTauuMm v BbIOOpY MecTa MOHTaxa,
npuBeOeHHbIE B HACTOSILEW 3SKCMNyaTaunoHHOW AOKYMEeHTauuu, yudm-
TbiBalOT Hambomnee TUNNYHbIE BHELLHWE (haKTopbl, BNusoLwme Ha pabo-
Ty pacxogomepa.

Ha obbekTe akcnnyaTaumm MoOryT CyLwlecTBOBaTb UM BO3HUKHYTb B
npouecce ero akcnryaTtauuuM BHellHWe dhakTopbl, He nopaaroLmnecs
npeaBapuTensHOMY MPOrHO3y, OLEHKe UMM NpoBEepKe U KOTopble npo-
N3BOANTENb HE MOT Y4eCTb Npu paspaboTke.

B cny4ae nposiBneHns nogo6HbIX hakToOpoB cneayeT yCTpaHUTb NX
UM HaNTU MHOE MECTO 3KcnnyaTauuu, rae faHHble akTopbl OTCYT-
CTBYIOT UM HE OKa3bIBAOT BNUSHNA Ha paboTy nsgenus.

2.2. Bbibop TMNopa3mepa pacxogomepa

Bbibop TuMnopasmepa pacxogomepa onpenensieTca guanas3oHoM
pacxogoB B Tpybonposoge, roe 6yanet ycraHasnueatbes [MMP. Ecnu
AnanasoH pacxogoB AN AaHHoro TpybonpoBoda yknaabiBaeTcd B
AnanasoH pacxodoB HECKOMbKMX TUMOpa3MepoB pacxogomepa, TO
onpeaensaTb HYXXHbIN TUNopa3Mep PeKoMeHOYyeTCA UCXOASA U3 3a4aHHO-
ro npeaenbHOro 3Ha4YeHnsa NoTepb Hamnopa.

2.3. NoaroToBKa K paboTte

2.3.1. Mepbl 6e3onacHoCcTH
2.3.1.1. K pabote c pacxogoMepom [JornyckaeTcsi nepcoHan, U3yuYmBLUMA 3KC-
nnyaTaunoHHYH SOKYMEHTALMIO Ha usgenue.
2.3.1.2. [pn noaroToBKe M3Oenusa K UCnosfib30BaHMIO U B Mpouecce aKcnryaTa-
UMM OOMKHbl cobnogaTtbes «lpaBuna TEXHUYECKOM 3JKcnnyaTaumm
3NEeKTPOoyCTaHOBOK noTpebutenen» «lpaBuna TexHUkn GesonacHocTu
npw aKCcnnyaTaunm aNeKTpoyCcTaHOBOK NOTpebutensammy.
2.3.1.3. lNpun npoBegeHmn paboT C pacxogoMepoM onacHbiMK dhakTopamu ans
yerioBeka SBMSAKTCA:
- HaNpsXeHne nepemMeHHOoro Toka (C 4e/CTBYHLWMM 3HaYyeHem go 264 B
yactoTtomn 50 Iw);
- faeneHue B Tpybonposoae (ao 25 Mlla);
- Apyrne gakTopsbl, CBs3aHHbIEe C nNpodunem u cneundukomn obbvekTa, roe
NPOV3BOAUTCHA MOHTaX.
2.3.1.4. B npouecce paboT No MOHTaXxy, NyCKOHanagke unm peMoHTYy pacxono-
Mepa 3anpeLlaeTcs:
- MPOM3BOANTL NOAKMYEHUST K pacxogoMepy, NepPEKNYEHNE PEXMMOB
Npw BKIMIOYEHHOM MUTaHUW;
- NPOM3BOaUTL OEMOHTaX pacxogomepa m3 Tpybonposoga O MOSIHOro
CHATUA AaBneHus Ha y4yacTke TpybonpoBoaa, rae nponssoasatca pabo-
Thl;
- UICNOMb30BaTb ANEKTPONPUBOPLI U ANEKTPOUHCTPYMEHTLI Be3 NoaKmMto-
YEeHUS UX KOPNYCOB K MarnctTpanu 3almnTHOro 3a3eMrieHuns], a Takke uc-
Nnofb3oBaThb NEepPeYnCriEHHbIE YCTPOMUCTBA B HEUCNPABHOM COCTOSHUN.
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2.3.2. [pn BBOAE B 3KCNyaTaLmio pacxogoMep SOMKHO OblTb NPOBEPEHO:
- COOTBETCTBME HanpaBfieHUsl CTPernkn Ha Kopryce pacxogomepa
HanpaBfeHMIo NOTOKa XMAKOCTH B TpybonpoBoae;
- COOTBETCTBME ONWH MPAMOSIMHENHBbIX YYacTKOB Ha BXO4e W BbIXode
pacxogomepa;
- NPaBUSIbHOCTb MOAKMIOYEHNA pacxogoMepa M B3avMOLENCTBYHOLLEro
obopynoBaHusi B COOTBETCTBUM C BbIOpaHHOWM CXEMO;
- NPaBUNbHOCTbL 3afaHHbIX PEXMMOB paboTbl BbIXOLOB pacxoaoMepa;
- COOTBETCTBME HaNPSPKEHUSI MUTAHUS 3a4aHHbIM TEXHUYECKMM XapaKTe-
pUCTUKaM.
2.3.3. Pacxogomep npu nepBOM BKITHOYEHUM UMW NOCne ONUTENbHOro nepe-
pbiBa B paboTe rotoB K aKCnsyataumm nocne:
- MOSIHOrO NpeKpaLleHns OMHaAMUYeCKUX rmapasrinyeckmx npoLeccoB B
TpybonpoBoae, CBSA3aHHbIX C UBMEHEHMEM CKOPOCTU U pacxoa >XUAKO-
CcTV (MpY ONOPOXHEHUN UMW 3anonHeHUn TpybonpoBoaa, perynmpoBKe
pacxoga v T.n.);
- 30-MuHYyTHOM NpombIBKK NP NOTOKOM XMOKOCTMU;
- 30-MMHYTHOrO Nporpesa pacxogomepa.

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

2.4. NMopspok paboTbl

CpoaHHbIM B 3KcnnyaTaumio pacxogomep paboTtaeT HenpepbiBHO B
aBTOMAaTU4YECKOM pexnme.

MHdopmaumna ob namepsembix napameTpax U COCTOSIHAM pPacxo-
aomepa MOXeT CYMTbIBaTbCA MO nocregoBaTenbHOMY WHTepdency
RS-485, a Takke, B 3aBUCMMOCTU OT UCMOSMHEHNS pacxogomMmepa, C WUH-
AvkaTtopa, C yHMBepcarnbHbIX 1 TOKOBOrO BbIXOAOB.

2.5. Bo3MOXHble HencnpaBHOCTU U MeTOAbl UX yCTpaHe-
HUA

2.5.1. NepeyeHb HeUCnpaBHOCTEN W HewTaTHbIX CUTyauun, AnarHoctTupye-
MbIX NpnBoOpPOM U MHANUMPYEMBbIX B Buae cumona H Ha cooTBeTCTBY-
loWeM 3HaKoMecTe MHOuKaTopa pacxogomMepa Nubo B BMAE Crvcka Ha
COOTBETCTBYHOLWEN BKNagke nporpammbl «Monutop B3JET MIMNA», npu-
BegeH B Tabn.8. OTcyeT NopsiaKoOBOro HomMepa 3HakoMecTa Mpou3BO-
ANTCS cneBa Hanpaso.

Ta6nuua 8
Homep -
3HaKomecTa CopgeprkaHvue HencnpaBHOCTU, HELUTATHON CUTyaunm MpumeyvaHne
1 [Mpnbop He NHMUManM3nMpoBaH
2 OTka3 nameputens
3 3HayeHune pacxoga 6onble Quans cm. Tabn. 1
4 MHorokpaTHhbIn c6on Npyu N3MepPEHNN
5 3HayeHne Kp ans sbixoga Ne2 HekoppeKTHO
6 3HayeHne Kp ans sbixoga Ne1 HekoppeKkTHO
7 OfHOKpaTHbLIN COON NpU U3MEepPEHNU
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2.5.2. Npun nossneHnn nugmkauum cumeona H Ha 3HakomecTe 1 unun 2 npu-
6op Heob6Xx0AMMO OTNPaBUTb B PEMOHT.

2.5.3. B cnyyae vHamnkaumm cumeona H Ha gpyrnx s3HakomecTax u/unm oTcyT-
CTBMS CUrHara Ha yHuBepcasnbHOM BbIXOAe crieqyeT NpoBepuThb:

- Harim4ne n cooTtBeTCctBne HopmMmaM HanpAaXeHnqa nutaHnAa Ha Bxoae pac-
xogomepa n UCTOYHUKa BTOPUYHOIO NMTaHuA,

- HaOEXHOCTb NoACcoeANHEeHUs Lienen NUTaHns;
- HanNV4Ke XMOKoCTM U ee OBMXKEHUsI B TpybonpoBoae;
- OTCYTCTBME CKOMMNEHUS ra3a B MeCTe YCTaHOBKM pacXxo4oMepa;

- KOppekTHOCTb 3HayeHun KP 1 oTcedek no pacxoay; npu Heobxoaumo-
CTUN U3MEHUTb UX 3HAYEHUSI.

Mpyn nonoxuTenbHbIX pesyrbTaTax NepeyvmcrieHHbIX Bbllle rnpoBe-
poOK cnefyet obpaTnTbCA B CEPBUCHLIN LIEHTP (permoHanbHoe npeacra-
BUTENbLCTBO) UMW K N3rOTOBUTESTIO U34ennsa ansa onpegeneHns BO3MOX-
HOCTW ero ganbHenwen aKcnnyataumm.

2.5.4. Pacxogomep «B3MNET MIMNO» no Buay UCNONHEHUS U C Y4€TOM YCITOBUM
3Kcnslyatauum OTHOCUTCS K U3OeNUsIM, PEMOHT KOTOPbIX NPOU3BOAUTCSA
Ha cneuManuanpoBaHHbIX npeanpusaTusx, nmbo  npegnpuATUK-
narotosuTene.
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3. TEXHUWYECKOE OBCNYXXUBAHUE

3.1. NpoBepka TeXHNYECKOro COCTOAHUSA

3.1.1. BBegeHHbIN B aKcnnyaTtaumio pacxogoMep pekoMeHayeTcsa noasepratb
nepnoanyeckoMy OCMOTPY C LIeSbo KOHTPOIS:

- paboTOCNOCOBHOCTN pacxoaomepa;

- cobnogeHnst yCrnoBui aKcnnyaTaumm;

- HANMYKnsa HaNPsPKEHUS MUTaHUS;

- OTCYTCTBUSA BHELLHUX NOBPEXAEHUN COCTaBHbIX YacTen pacxogomMepa;
- HAOEXHOCTU ANEKTPUYECKUX N MEXAHUYECKUX COeQUHEHUIA.

MepnogmMyHOCTb OCMOTpPa 3aBUCUT OT YCIOBUIW 3KCrfyaTauum, HO
He QOSKHa ObITb pexe 0AHOro pasa B ABE HeAenNnMw.

3.1.2. HecobnogeHne ycnosun akcnnyaTaumm pacxogomMmepa B COOTBETCTBUM
c n.n.1.2.7, 2.1 MOXeT NPUBECTUN K €ro 0TKasy UM MPeBbILLEHUIO Oony-
CTMMOTO YPOBHS MOrPeLLUHOCTN U3MEPEHUN.

BHewHWe noBpexgeHus Takke MOryT NpUBECTU K NpPeBbILEHUIO
AOMNYCTUMOrO YPOBHA MOrPELHOCTM un3amepeHui. [pyn  nosBneHun
BHELLHMX NOBPEXAEHNA n3genusa unm kabena nutaHus, cBs3nm Heobxo-
ANMO 0BpaTUTLCA B CEPBUCHLIN LIEHTP UMW perMoHanbHoe npeacraBu-
TenbCTBO AN onpefeneHna BO3MOXHOCTU ero farnbHeunLwen aKcnnya-
Tauuun.

3.1.3. B npouecce akcnnyatauum pacxogoMepa He pexe Of4HOro pasa B rog
HeobXxoauMO MPOBOANUTL MPOMOUNAKTUYECKMA OCMOTP BHYTPEHHEero Ka-
Hana TMNP Ha Hanunume 3arpsi3HEHUn U/unu oTnoxeHun. [Jonyckaetca
HanuMyue Nerkoro HaneTta, KOTOPbIN AOSHKEH CHAMATLCS C MOMOLLBIO Yn-
CTON MSArKOW BETOLLN, CMOYEHHOW B BOAE.

Mpn BbICOKOM CKOPOCTM 0Bpa30BaHUS OTIIOXKEHUI, a Takke B Chy-
Yyae BO3MOXHOIO MOsIBIEHUSI MAcnsHON NN HEPTSHOW MIEHKN, OCMOTP
N OYUCTKa BHYTpPeHHero kaHana MNP gomkHbl NpoBoaUTLCA C HEODXO-
ANMOWN NepUOaNYHOCTBIO.

OumnCTKY OTNOXEHUN peKkoMeHOyeTCA MPOBOAUTbL Cpasy e nocne
N3BneYeHns pacxogomepa ms Tpybonposoaa ¢ NOMOLLBIO BOAbI, YACTOM
BETOLLUM N HeabpasMBHbLIX MOKOLLMX CPEACTB.

3.1.4. lpwn oTnpaBke pacxogoMepa Ha MOoBepKY UM B PeMOHT Heobxoammo
nocne AeMoHTaxa OYMCTUTb BHYTpeHHWn kaHan [P oT oTnoxeHun,
obpasoBaBLUMXCS B Mpouecce aKcnnyatauumn, a Takke oT OCTaTKoB pa-
B6ouen xmgkoctn. OCTaTkKM arpecCCUMBHOWN XUAOKOCTU AOJKHbI ObITb
HEeUTPaNM3OBaHbI.

Mpn MOHTaXe n OeMOHTaxe pacxogomMepa HeobxoaMmo pyKoBOA-
CTBOBATbCS MHCTPYKLMEN MO MOHTaXy pacxogomepa.

OTnpaBka pacxogomepa Ang NpoBeAeHUst NoBepKkn, NMbo peMoHTa
AOSDKHA MPOM3BOAUTBCA C MacnopToM pacxogomepa. B conposoaun-
TenbHbIX JOKYMEHTax HeobOXOAMMO yKasblBaTb MOYTOBbIE PEKBU3UTHI,
TenedoH 1 dakc oTnpaBuUTENS, a Takke cnocob n agpec obpaTtHoOM O-
CTaBKMW.
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3.2. MeToauka noBepKu

HacTtosiwaa metoanka noBepku pacrnpoCcTpaHsaeTCsl Ha pacxogome-
pbl-cHeTYMKM anekTpomarHmTHele «B3JET MMOA» n yctaHaBnuBaeT me-
TOAbl U CpeacTBa NePBUYHON U NEPUOANYECKON NOBEPKU.

Pacxopomep-cyetunk anektpomarHuTHoeli «B3JET MMNAO» npoxo-
ANT NEepBUYHYIO MOBEPKY MPU BbINYCKe M3 NMPOM3BOACTBA W nocre pe-
MOHTa, Mepuoauyeckue — B npouecce 3KcnyaTauunm ¢ NepuoanyHo-
CTbi0, YKa3aHHOM B nacnopTe Ha pacxogoMep.

Me>xnoBepoyHbIN UHTepBan — 4 roga.

3.2.1. Onepaunu noBepKu

3.2.1.1. lMpwn npoBeaeHUN NOBEPKN OOIMKHbI ObiTb BbIMNOMHEHbLI OnNepauuu, yka-
3aHHble B Tabn.9.

Ta6bnuua 9
MyHkT Onepauuu, NnpoBogMMble Npu aHHOM
HaunmeHoBaHve onepaunii OOKYyMeHTa BUE MOBEPKM
Nno NnoBepkKe nepsunyHaa nepunoanyeckas
1. BHeLWHWIn 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 BbIMOJIHATb NMOBEPKY HE B NOJIHOM AMana3oHe NacCnopTHbIX
3Ha4YeHNN napamMeTpoB, a TOJIbKO B 3KCMJlyatTauMOHHOM Ouana3oHe U
TOJ1IbKO NapamMeTpoB, UCMOJIb3yeMbIX NMPpU SKCnyatauun.

3.2.2. CpeacTBa noBepku
3.2.2.1. lpn npoBeaeHUN NOBEPKN NPUMEHSAETCSA NOBEPOYHOE 060pyaOBaHME:!
1) cpeacTBa U3MEpPEHUS U KOHTPONS:
- ycTaHoBka nosepoyHasa «B3JIET MNMY» ana noBepkn meToaom mamepe-
HMa obbema (cpedHero pacxoga, Macchl) ¢ npegenamMmm gonyckaemom

OTHOCUTENbHOM MOrpewHocTn He Bonee 1/3 npegenoB LonyckaeMom
OTHOCMUTENbHON NOrPEeLLIHOCTN N3MEPEHUSA PAaCXOA0OMEPOB;

- MarasuH conpotumenenun P 4831 2.704.0001TY, npeaenbl onyckaemo-
ro OTKNOHEHUA conpoTueneHus He 6onee * 0,022 %;

- BonibTMeTp 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, gananasoH 0-150 MIy, oTHocuK-
TenbHas NorpewHocTb He bonee + 0,01 %;

2) BcnomoraTtenbHble YCTPOUCTBA:
- maHomeTp, FOCT 6521, gnana3soH 0-2,0 MlMa, kn. 0,4;
- reHepaTop umnynbcoB [5-88 B3.264.117 TY, yactota 1 'y - 1 Ml'y;
- ocuunnorpad C1-96 2.044.011 TY;
- IBM coBMeCTUMbIN NepCoHanbHbIN KOMMbIOTEP.
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3.2.2.2. [lonyckaeTca npuMeHeHue Apyroro o6opynoBaHusl, NpUbopoB W
YCTPOMWCTB, XapaKTePUCTUKM KOTOPbLIX HE YCTYyNnarT XapaKTepucTukam
obopynoBaHus u npmbopos, npueeaeHHbIX B n.3.2.2.1. [pun oTcyTCcTBUN
obopyaoBaHMa M NpMOOPOB C XapaKTepUCTUKaMK, He YCTynaroLwmmm
yKasaHHbIM, JonyckaeTcs npuMmeHeHuve obopynoBaHua u nNpubopos C
XapakTepucTukamu, A0CTaTOYHbIMU N9 NOSTlyYeHUs JOCTOBEPHOro pe-
3ynbTata noBepKu.

3.2.2.3. Bce cpeactBa mM3aMepeHWn M KOHTPONSA OOMKHbl OblTb MOBEPEHbI U
UMeTb AENCTBYIOLLME CBUAETENLCTBA UMY OTMETKM O NMOBEpKe.

3.2.3. TpeboBaHuA Kk KBanucpukauum nosepurtenen

K npoBeaeHunto namepeHuin npu noesepke n obpaboTtke pesynbTaToB
N3MepeHuin 4oMnyckalTcs Nuua, aTTecToBaHHble B KayecTse noBepuTe-
NS, U3yYMBLUME SKCMyaTaUMOHHYI AOKYMEHTALMIO Ha pacxogoMephbl U
CpeAcTBa MOBEPKU, UMEIOLLME OMbIT NMOBEPKM CPeacTB U3MEPEHUI pac-
Xxofa v o6bema XUAKOCTU, a Takke NpoLuealine UHCTPYKTaX Mo TEXHU-
ke 6e30MacHOCTV B yCTAHOBIIEHHOM MOPSIAKe.

3.2.4. TpeboBaHua 6e3onacHOCTU

Mpn npoBegeHUM NoBepKn JOMKHbI BbITb cobntoaeHbl TpeboBaHUsA
6esonacHocT B COOTBETCTBMM C «[1paBunamm TEXHUYECKOW 3JKChnya-
Tauumn 3NeKTPOyCTaHOBOK noTpebutenen» u «lpaBunamm TexHUKU
6Ge3onacHOCTM NpK aKcnnyaTaunm 3NeKTPoyCTaHOBOK NOTPedbuTensaMmy .

3.2.5. YcnoBusi npoBeAeHUA NOBEpPKU

Mpwn npoBeaeHMN NOBEPKM OOSMKHBLI BblTb COBMIOAEHbI crieayroLLme
yCroBUSi:

- Temnepartypa okpyxatowiero sosgyxa ot 15 go 40 °C;

- TemnepaTtypa noBepoYHon xumakoctn ot 5 go 40 °C;

- OTHOCUTENbHaga BnaxHocTb Bo3ayxa ot 30 oo 80 %;

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

- HanNpsHKeHne NTaHus NnepeMeHHoro Toka oT 187 o 242 B;
- yacTtoTa nuTatowen cetn ot 49 o 51 I'u;

- BHELUHNE 3MNEKTPUYECKMEe U MarHMUTHble NONS HanpsKeHHOCTb He 60-
nee 400 A/m.

NMPUMEYAHNA.

1. MoHTax pacxogomepa OOfKeH NpoM3BOAUTLCS B COOTBETCTBUM C UH-
CTPYKLMEN MO MOHTaXY.

2. Mpun onpeneneHMn MeTPONOMMUYECKMX XapaKTepUCTMK pacxodoMepa Ha
NOBEPOYHbIX YCTaHOBKax Heobxoammo:

- NPOBEPUTbL COCTOSIHUE 3a3EMIEHUS MOBEPOYHON YCTAHOBKM;

- 3a3eM/IUTb YCTAHOBMNEHHbIE UCMbITyeMble NpubopbLl. 3asemneHve
[OMKHO OblTb BbINOSIHEHO COEAMHEHMEeM Kopnyca npubopa LWTaTHbIMM
3a3eMNALWMMN NPOBOAHUKAMU C TPYOOMPOBOAOM U3MEPUTENBHOIo
yyacTka C MOMOLLbI BUHTOBOIO COEOWHEHUsl, NpeayCMOTPEHHOro Ha
GOKOBOI NMOBEPXHOCTN (PNnaHLEB.
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3.2.6.

MoaroToBKa K NpoBeAEeHUI0 NOBEPKK

3.2.6.1. lNepen npoBeaeHneM NOBEPKN AOSMKHbI ObITb BbIMOMHEHbI crnegyoLme

3.2.6.2.

3.2.6.3.

3.2.6.4.

3.2.7.

3.2.7.1.

3.2.7.2.

3.2.7.3.

noaroToBuUTEmNbHbIE PaboThI:

npoBepka Hann4mnst NOBEPOYHOro obopyaoBaHMs B COOTBETCTBUN C pas-
aenom 3.2.2 HacTosiLLen MEeTOONKU;

npoBepKa HanMyns 4eNCTBYIOLWNX CBUOETENbCTB UM OTMETOK O NoBep-
Ke CpeacTB U3MEPEHUN N KOHTPONS;

npoBepka HanuumMs nacrnopta ¢ OTMETKOM OoTaena TEeXHUYECKOro KOH-
Tpons dupmbl «B3JTIET» Ha noBepaemMbIn pacxogomep;

nposBepka cobntogeHnst ycnosuin pasgena 3.2.5 HacTodLen METOANKN.
Mepen npoBefeHMEM MOBEPKU AOMMKHa ObITb NpoBedeHa NoaroToBka K
paboTe kaxgoro npubopa, BXoAsLlero B COCTaB MOBEPOYHOro obopy-
AOBaHWSA, B COOTBETCTBMM C €ro MHCTPYKLMEN NO 3KChyaTaumn.

lMepen npoBegeHMeEM MNOBEPKUM OOMMKHA ObiTb cobpaHa noBepo4Has
cxema B cooTBeTCTBUM C [punoxeHunem B.

[MogkniyeHne nOBEPOYHOr0O M BCMOMOraTtenbHOro obopyaoBaHus K
pacxogoMepy BbINOJTHAKTCA B COOTBETCTBMM C HACTOALLLEN METOANKON.

NMpoBeaeHne NoBepKu
BHelH1n ocmoTp

Mpy npoBeaeHUN BHELLIHEro OCMOTPa OOIMKHO ObiTb YCTaHOBIEHO
COOTBETCTBME BHELLHEro BMaa pacxogomMmepa crieayowmm TpebosaHu-
AM:
Ha pacxogomep OOIMKeH OblTb HAHECEH 3aBOACKON HOMED;
KOMMNNEKTHOCTb M 3aBOACKOW HOMep pacxogomMepa [OOSDKEH COOTBET-
CTBOBATb YKa3aHHOMY B NacrnopTe;
Ha pacxogomepe He OOSMKHO OblTb MexaHMYeCcKnx NoBpexaeHun n ge-
GeKTOB MOKPbITUIA, NPENATCTBYIOLWNX YTEHUIO HaONMUCEN U CHATUIO OT-
CYETOB MO UHOUKATOPY, YXYALIAWNX TEXHNYECKME XapaKTEPUCTUKN U
BNUSAIOLMX HA paboTOCNOCOBHOCTD.

MPUMEYAHUME. Mpn Hanuyum 3arpssisHeHnst NPOTOYHOM YacTu pac-
xogomepa HeobxoANMO NPOU3BECTU €€ YUCTKY.

Mo pesynbTatam ocMoTpa AenaeTcs OTMeTKa O COOTBETCTBUM B
npoTokone (MpunoxeHne B).
Onpo6oBanune

OnpoboBaHne pacxogoMepa OCYLIECTBNAETCH Ha MNOBEPOYHOM
yCTaHOBKe.

Mocne BkNOYEHMSI MUTaHMA U Nporpesa Npubopa, U3MEHSS pacxon,
Ha MOBEPOYHOM yCTaHOBKE, HeobXxoaMmo ybeauTbCs B COOTBETCTBYHO-
LLMX U3MEHEHUAX MOKa3aHin pacxogomMmepa.
OnpepgeneHve norpeLHoOCTM pacxogomMepa

OnpepneneHve NOrpeLHOCT pacxo4oMepoB Npu U3MepeHnn obb-
eMa n cpegHero o6bLEMHOro pacxoga pekoOMeHAyeTCs BbIMOMHATbL Ha
NOBEPOYHbIX YCTAHOBKaX, MO3BOMSOWMX BbINOSHATL M3MepeHus 6es3
OCTaHOBKM MOTOKA.
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OnpepneneHve NOrpeLHOCTU pacxo4oMepa BbIMOMHAETCS Npu Tpex
3HayeHuax nosepoyvHoro pacxona — 0,01-Quave (1-9 NoBepoYvHas To4ka),
0,025-Quave (2-a noBepoyHas To4ka), 0,04-Quaus (3-1 NoBepoyHaa TOu-
ka). [lonyckaeTca B 3-1 MOBEPOYHOM TOYKE BbINOMHATE U3MEPEHUSA MPU
pacxoge 0,25-Quaus Mnn 0,5-Qnaue.

Bo Bcex noBepoYHbIX TOYKax pacxof ycTaHaBNMBaeTCs C AOMYCKOM
1 10 %.

NMPUMEYHAHWE. 3HayeHua pacxodoB B NOBEPOYHbLIX TOYKAxX MOryT
BblOMpaTbCA MHbIMU — B COOTBETCTBUM C MACMOPTHbIMU AMana3oHamu
paboTbl pacxoqoMepoB.

BbInonHseTcs no o4HOMY M3MEPEHUIO NPWU KaxaoM 3Ha4YeHuu pac-
xoaa. lNorpelwHocTb pacxogomepa onpeaensieTcss CpaBHEHMEM 3Ha4ve-
Hnsa obbema Vo (cpegHero o6bemHoro pacxoga Quo), M3MEPEHHOro no-
BEPOYHOWN YCTAHOBKOMW, N 3HadeHust obbema Vu (cpeaHero o6beMHOro
pacxoga Qw), UBMEPEHHOTO PacXO4OMEPOM.

Mpn noBepke MeToOOM M3MepPeHUs obbema B KayecTBe AENCTBU-
TenbHOro 3HayeHust Vo UCMNONb3yeTcsl 3HadYeHue obbema XWOKOCTH,
HabpaHHOro B Mepy BMECTMMOCTN NOBEPOYHOM YCTAHOBKU (MW 3Ha4Ye-
HWe, N3MEPEHHOE 3TANIOHHBIM PACXOA0MEPOM-CHETHMKOM).

Mpn noBepke METOAOM M3MEPEHUs Maccbl 3HavyeHne obbema Vo
onpegenseTrca no gopmyne:

Vo ~Mo s, (3.2.1)
p

rae p — NIOTHOCTb XXMAOKOCTU, Kr/m3;

Mo — Macca XUOKOCTU, Kr.

[ns onpeneneHus 3Ha4YeHWss Macchbl XWOKOCTM Mo, NpolueaLllen
yepes pacxo4oMep, UCMOoNb3yeTcsa NoBepoYHasl YCTaHOBKa C BECOBbIM
YCTPOWCTBOM.

Mepea Ha4yanom McnbiTaHUI Ha NOBEPOYHOM YCTAHOBKE C BECOBbLIM
YCTPOMCTBOM HEOOX0OMMO OnpeaenMTb MO KOHTPOSIbHOMY MaHOMETpPY
AaBfeHne XUAKOCTU, a N0 TEPMOMETPY — TemnepaTypy B TpybonpoBo-
Ae ucnbiTaTenbHOro cTeHaa MOBEepPOYHOW YCTaHOBKW. Ha OCHoBaHUM
M3MEPEHHbIX 3HA4YeHUn TemnepaTypbl W [aBreHus no Tabnuuam
CCCL 98-2000 «Bopa. YaenbHbin 06beM 1 aHTanNbLNNA npu Temnepa-
Typax 0...1000 °C un pasneHusix 0,001..1000 MIlla» onpegenseTtcs
NNOTHOCTb XNOKOCTH p.

3HaueHmne cpeaHero pacxona Qvo onpegenseTcsi no opmyne:

Qo = =2, M*M, (3.2.2)

n

roe Quo — 3HaYeHne cpeaHero pacxoaa, M3 /y;
Vo — 3Ha4yeHne obbema, usMepeHHoe NOBEPOYHOI YCTaHOBKOW, M3;
Tu— BpeMs NU3SMepeHus, u.

MoBepka pacxogomMepa BbINOMHAETCS MO MMMYNbCHOMY BbIXo4y C
MOMOLLbIO YacToTomepa. [Ins 3Toro YyactoToMep MOAKIYaeTcs K UM-
NyrbCHOMY BbIXO4Y pacxogoMepa, YCTaHaBNMBaETCs B pexuMm cuyeTa
MMMYNbCcoB M 06HyNsieTcs. Mo cTapTOBOMY CUHXPOUMMYbCY UMMYMbCh
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C BbIXxOJa pacxo4oMepa HayuHalT MOCTynaTb Ha BXOA YacToToMepa.
O61bem xuakoctn Vyu, Npollelien yepes pacxogomep, onpeaensiercs
no goopmyne:

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

rae N — KonMyecTBo MMNYNbCOB, MOACYMTAHHOE YaCTOTOMEPOM;

KPi — koHCTaHTa npeobpa3oBaHUsA MO UMMYNbCHOMY BbIXO4y pac-
Xo4oMepa (onpegensieTcs B COOTBETCTBUU C PyKOBOLACTBOM MO 3KCMMy-
aTaumm pacxogomepos), M3/umn.

MNamepeHHbI cpeaHuit 06bEeMHBIN pacxon XUAKocTn Quvu (M3/4),
npoLueaLwen Yepes pacxogoMep, onpeaensieTcsi no gopmyrne:

Qu. = % M3/y. (3.2.4)

n

OnpegeneHne norpeLwHocT pacxogomMepa npu namepeHnn obwve-
Ma >XMAKOCTM BbINOSIHAETCH No hopmyrie:

S, =%x100 , %. (3.2.5)

[¢]

OnpepaeneHve NorpeLIHoCcT pacxogoMepoB Mpu U3MepeHUn cpea-
Hero 06beMHOro pacxofa »XuaKOCTU BbINOMHAETCs No opmyrne:

5 = 2= Qo 100, 05, (3.2.6)
Q

Vo

MuHUManbHO HeobxoaMMbIN 0BBEM XKMAKOCTU, NPOMyCKaeMon ye-
pes3 pacxogoMep npu O4HOM U3MEPEHUU, NMPU perncTpaumm nokasaHum
C MMMYINbCHOrO BbIXOA4A pacxogoMepa AOMKEH ObiTb Takum, 4TOObI
HabpaTb He meHee 500 MMnynbLCoB.

Mpn OTCYTCTBMM MOBEPOYHOM YCTAHOBKM, MO3BOSIAIOLLEN BbIMNOM-
HATb 3MepeHus 6e3 oCTaHOBKM NOTOKa B TpybonpoBoae, gonyckaeTcs
BbINOSHATL OMNpeAeneHne OTHOCUTENbHOW MOrpeLIHOCTM pacxogoMe-
POB Ha MOBEPOYHOWM YCTAHOBKE C OCTAHOBKOW MOTOKa U CYUTbIBaHME
pe3ynbLTaToB M3MEpPeHUn No uHgukaTopy (aucnneto), RS-uHTepdeincy
UM MMNYNbCHOMY BbIXO4Y pacxogomMmepa.

MoBepka pacxogomepoB MO uwHAMKatopy (aucnner), RS-
MHTepdency BbINOSTHAETCH B CriedytoLen nocrneaoBaTelbHOCTU.

Ha vHankaTope pacxogomepa v NogknoyeHHoOM K RS-nHTepdency
MK ycTaHaBnmMBaeTCcs pexum BbiBOAA HA 3KpaH NOBEPSAEMOro napameT-
pa. lNMepea kaxabiM M3MEPEHMEM B NMOBEPOYHON TOYKE MPOM3BOAUTCS
perucTpaumsi HayanbHoro 3HadeHuss obbema Vi (M3), 3apernctpupo-
BaHHOro pacxogomepom. locne nponycka >XMAKOCTU Yepe3 pacxono-
Mep B AaHHOM NOBEPOYHON TOYKE, PErMCTPUPYETCS KOHEYHOE 3HAYeHNEe
o6bema Vi (M3). Mo pasHOCTU NoKa3aHWUii paccUnTbIBAETCA U3MEPEHHOE
3HavyeHne obvema Vi KUOKOCTU:

V, =V, -V, M. (3.2.7)
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[anee pacyeTbl BbINOMHAKTCA B COOTBETCTBMM C (hOpMyriamm
3.2.4-3.2.6.

Mpwn pernctpaunmn nokasaHmm ¢ RS-Bbixoga un gucnnes Heobxoam-
MO Mpu OOQHOM U3MEPEHUM NponycKaTb Yepes pacxogoMep Takoe Konu-
YeCTBO >XMAKOCTU, YTOObI HabupaTb He MeHee 500 eguHUL, MnagLwero
paspsiga yCTponcTBa UHONKaLUN.

PesynbTaTbl NOBEPKN CHATAIOTCSH NOSTOXUTENBHBIMW, €CIN NorpeLwu-
HOCTb pacxogoMepa npu u3MepeHum obbema, cpegHero o6beMHOro
pacxofa XuaKocTu He MpeBblllaeT 3Ha4YeHUn, NpuBeaeHHbIX B JaHHOM
[OKYMEHTE.

Mpy nonoxuTenbeHbIX pesdynbTaTax NOBEPKM [eraeTcsd OTMeTKa O
cooTBeTCcTBUM B NpoTokone (MpunoxeHne B).

Mpy HanMyun TOKOBOrO BbIXOAa onpefeneHue NorpeLlHocT pac-
Xxogomepa rno TOKOBOMY BbIXOAY MPOU3BOAUTCA MO MeToauKe, npuBe-
AeHHown B MNpunoxeHun B.

3.2.7.4 loaTBepXaeHNe COOTBETCTBUS NporpammMHoro obecneyeHms

Onepauus «lMoaTBepxaeHMe COOTBETCTBUS MporpaMmHoro obec-
nevyeHnsa» BKOYaEeT:

- onpegeneHne WOEHTUMUKALUMOHHOMO HaMMEHOBAHUA NPOrpamMMHOro
obecneyenus;

- onpegeneHne Homepa Bepcun (MOEHTUMPUKALMOHHONO Homepa) npo-
rpaMMHOro obecneveHus;

- onpegeneHne UMdpPoOBOro MAeHTUdUKaTopa (KOHTPONbHOM CYMMbl MC-
NOSIHAEMOro Koga) NnporpaMMHoro obecneveHms.

MpousBoguTca BKMOYEHUE pacxogomepa. [locne nogayn nuTaHus
BCTpoeHHoe MO pacxoaomMepoB BbIMOMHAET psg caMogmarHoCTUYeCKnX
NPOBEPOK, B TOM 4MCfe MNPOBEPKY LEeNOCTHOCTU KOH(UIrypauMOHHbIX
AAHHBbIX N HEM3MEHHOCTU UCMOSMHAEMOro Koga, nyteM pacdeta v nyo-
NMKaLUmMm KOHTPOSNBHOW CYyMMbl.

Mpn 3TOM Ha NOAKIHOYEHHOM K MHTEP(ENCHOMY BbIXOOY pacxoao-

Mepa KomnbtoTepe OyayT oTpaxkaTbCsa crneaylolme AaHHbIe:
- naeHTndmkaymoHHoe HanmeHoaxme MNO;
- Homep Bepcun (ngeHTUdurKaLmMoHHbIi Homep) MO;
- undppoBon naeHTngukaTop (koHTponeHas cymma) No.

PesynbTaT nogteBepxXaeHUs COOTBETCTBUSA NporpammMHoro obecne-
YEHUs1 cYMTaeTCs MONOXUTENbHBIM, €CNKN NOMYyYeHHblE naeHTudmKaum-
OHHble gaHHble 10 CU (ngeHTudukaumMoHHOE HaMMEHOBaHME, HOMEP
Bepcun (MOeHTUUKaALMOHHBIA HOMEpP) U UMpoBON MAEHTUDUKATOP)
COOTBETCTBYIOT UOEHTUUKALMOHHBIM AaHHBIM, yKa3aHHbIM B pasgene
«lMporpammHoe obecneveHme» onucaHusi TuNa cpeacTea U3MepeHuin.

3.2.8. OcbopmneHune pe3ynbTaToB NOBEPKU

3.2.8.1. lNonoxutenbHble pe3ynbTaTbl MOBEPKN OOPMNAKTCA 3anucbio B nac-
nopTe pacxogomepa, 3aBepeHHOW NOAMUCLI0 NMOBEPUTENS C HAHECEHU-
€M MNoBepuUTENbLHOro Krenma, U pacxogomMep OonycKkaeTcs K aKcnnyarta-
UMM C HOPMUPOBAHHOW NOrPELLHOCTLHO.
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3.2.8.2. [lpn HeCoOTBETCTBMM MOSYYEHHbIX B pe3ynbTaTe MNOBEPKU MOrpeLlHo-
CTen U3MePEHUS HOPMUPYIOLLNM 3HAYEHUSAM BbINOMHAETCSA HCTUPOBKA
pacxogomepa, nocrie Yyero nosepka BbINOMHAETCA NOBTOPHO. B cnyyae
oTpuuaTesibHbIX pe3ynbTaTOB MOBTOPHOM MOBEPKU pacxodomep BO3-
BpallaeTcs B NPOU3BOACTBO AS1 YCTPAHEHUA NPUYUH OTpuLaTerbHbIX
pe3yrbTaToB.

3.2.8.3. [pn oTpuuatenbHbIX pesynbTatax nepuoaMyeckon NoBEPKU pacxono-
Mep K MPUMEHEHUI0 He JornycKaeTcs, B nacnopTe npoM3BOANTCS 3anuch
O HernpurogHoCTM pacxogomMepa K aKcrnyaTtaumm, a KnemmMmo racuTcs.
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4. YIMIAKOBKA, XPAHEHUE U TPAHCINIOPTUPO-
BAHUE

4.1. Pacxogomep «B3JIET TMIMO» ynakoBbiBaeTcs B MHAMBUAYarNbHYO Tapy
kateropun KY-2 no NOCT 23170 (kopobky n3 rodopmpoBaHHOIo KapTo-
Ha, NM60 AepeBAHHBIN ALLKK).

4.2. XpaHeHne pacxogomepa AOSMKHO OCYLLECTBATLCA B YNaKOBKE WU3roTo-
BUTENS B CyXOM OTansMBaemMom NoMeLleHUn B COOTBETCTBUM C Tpebo-
BaHnamu rpynnbl 1 no FOCT 15150. B nomelueHnn ansa xpaHeHus He
AOMKHO ObiTb TOKONPOBOAALLEN MNbIX, MApoOB KUCMOT U LLENoYen, a
TakKkKe rasoB, BbI3bIBaOLLNX KOPPO3UIO N paspyLLaroLLnX U30MSLMIO.

Pacxopgomep He TpebyeT cneumnanbHOrO TEXHUYECKOro obcnyxusea-
HUSA NPU XpPaHEHWN.

4.3. PacxogomMmepbl MOryT TPaHCMOPTMPOBATLCS aBTOMOOMUIbHBIM, PEYHbIM,
Xene3HOO0POXHbIM N aBMaLMOHHBIM TPaHCNOPTOM (KpOMe HerepmeTu-
3MPOBaHHbIX OTCEKOB) NpY COBNIOAEHMM CneayoLWwmnX YyCnoBUN:

- TPaHCNOPTMPOBKA OCYLLECTBNSAETCA B 3aBOACKOM Tape;

- OTCYTCTBYET NpsAMOe BO3AENCTBMNE BNaru;

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

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

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

- yoapbl CO 3Ha4YeHneM NMKOBOro yckopeHus Ao 98 m/c?;

- YNIOXXEHHblEe B TpaHCnopTe M3Lenus 3akpensieHbl Bo u3bexaHue nage-
HUS 1 coyoapeHui.

35

// B3/ET



NMPUNOXEHUE A. Bua coctaBHbIX YacTen pacxogomepa
115* 7 %5

=
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=0

[

* - CNpaBOYHbI pa3mep
1 — uHOukamop; 2 — 650K usmepeHusi; 3 — nepsuyHbIl npeobpasosa-
mersb pacxoda; 4 — 2epmoesod Kaberis ces3u; 5 — 2epmoeeold kaberis
numanus; 6 — Knemma 3auUumHo20 3a3eMIeHUs]; 7 — 35IEKMPOObI.

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

Ta6bnuua A.1. MaccorabapuTtHble XapakTepUuCTUKKN pacxogomepa

DN / DTp D*, Mm D1*, Mm L*, MM H*, He 6bonee, Mmm | Macca, He 6onee, kr
32/50
32/50A 132 80 120 284 8,0
32/100 158 128 140 341 12,0
50/100 158 128 140 341 12,2
80/100 180 128 140 362 15,2
100/100 218 180 140 371 19,2
150/150 272 230 200 424 37,5
150/200 272 230 200 454 37,7
175/200 324 282 200 477 54,5
200/250 324 282 200 477 55,0
220/250 350 305 200 503 62,0
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XT1, XT2 — mexHonoau4yeckue KoHmakmHbie Korooku; XT3 — KoHmaxkm-
Hasi Kosio0Ka eHewHuUx cesizell u numanusi; XP2 — koHmakmHasi Koriooka roo-
KrmoveHuUs: Modyris uHOUKauuu, Modyrisi moKogeozao 8bixoda unu mMoOyss ak-
MUBHO20 pexuma yHueepcalsibHbIX 8bix0008; J1 — KOHmMaKkmmHas napa paspe-
weHus1 modugbukayuu Kanubpoe8oYHbIX napamempos; J2 — KOHmakmHas napa
paspeuweHust MoouguKkauuu cep8uCHbIX napamempos.

1 — KOHmakmsbl MOOKMYEHUs1 nocriedogamernisHo20 UHmMepgelica
RS-485; 2 — KoHmakmbl yHUgepcasbHo20 8bixo0a Ne2; 3 — KoHmakmabl yHU-
eepcaribHoz20 8bixola Ne1; 4 — KoHmakmbl MOGKIFOYEHUS NMUMAaHUS.
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Puc.A.2. Bug 6noka namepeHus 6e3 KpbIwku (Bua moaynst o6paboTtkm).

& X

1 — wneligp ces3u ¢ modynem obpabomku; XP1 — koro0ka nodKMoYeHUs
wineticha cessu ¢ Modyriem obpabomekul.

Puc.A.3. Bug nnatbl Mmoaynsa MHANKaLuu.
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XP1 — konodka nodknrodeHUs1 winietigha cgs3u ¢ MoOyrnemM UHOUKauuu;
XP2 — konodka nodkrnrodeHuss kK Modyno obpabomku; J1 — J4 — KOHMaKmMHbIe
rnapbl yCmaHO8KU pexuma pabombl OKOHEYHO20 Kackada yHueepcasibHbIX 8bl-
xo0a 1 (J1 u J2) u ebixola 2 (J3 u J4); XT1 — KoHmaKkmel nooOK/IHOYEHUST UC-
MOYHUKa MUMaHus U npueMHUKa mMOK08020 CuaHara.

Puc.A.4. Bug moayns ToKkoBOro Bbixoaa.
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XP1 — konoOka noOdkmnovyeHus wireligha cesa3u ¢ Modynem uHOUKauuu;
XS1 — konodka nodknyYeHus K Modynto obpabomku; HL1 — ceemoduoOHsbIl
UHOUKamop.

Puc.A.5. Bug mMoAaynA aKTUBHOIO peXxnma yHnBepcanbHbIX BbIXOAO0B.
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* - CNpaBOYHbI pa3mep

1 — moHmakHas nnaHka; 2 — eepmoegod Osis kabernsi ¢ 8HeWHUM dua-
mempom om 7 8o 8 mm (ocmaribHble — Onsl kabeneli ¢ 8HeWHUM duamempom
om 4,5 00 5,5 Mm); 3 — sUHM KpereHuUs1 3a3eMrisioWe20 rpPo8ooOHUKa.

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

B.1. YHuBepcanbHble Bbixoabl Ne1 u Ne2

Ana obecnevyeHnss CONpsXKeHUs C pasfnnYHbIMU TUNAMU MPUEMHU-
KOB OKOHe4Hble Kackafpbl BbixodoB (puc.b.1, B6.2) moryt pabotaTtb Kkak
Npy NUTAHMM OT BHYTPEHHEro pasBsi3aHHOrO UCTOYHMKA NUTaHus (ak-
TUBHbIN PEXUM), TaK N OT BHELUHEro WCTOYHUKA NMUTaHUs (MacCUBHbLIN
pexum). TunoBasa nocraBka — NACCUBHbBIA PEXUM pPabOTbl OKOHEYHOrO
Kackaga.

B ckobkax Ha cxemax ykasaHbl 00603Ha4YeHnsa Ans yHMBepcarbHOro
Bbixoaa No2.

B naccMBHOM pexmnme nuTaHme OKOHEYHOro Kackaja yHuBepcarsb-
HOro BbIXOA4A AOJMPKHO OCYLLECTBAATLCA HaNPs»KEeHMEM NOCTOSIHHOIO TO-
kKa oT 5 go 15 B oT BHewHero mcrtoyHuka. [onyckaeTcs nuTaHue
HanpsbkeHnem o 24 B, npu aToM amMnnuTyga BbIXOAHLIX MMMYIbCOB
OyneT orpaHudeHo yposHem B 15 B. [JonycTMmoe 3HavyeHue KOMMYTU-
pyemoro Toka Harpy3ku He 6onee 10 MA.

[na nepeBofa BbIXOAOB pacxogoMepa B aKTUBHbBIA PEXUM HeOb-
XogMma yCTaHOBKa MOAyNs akTUBHOMO peXxuma yHuMBepcCasibHbIX BbIXO-
noB (puc.A.5), koTopbI nogkrnoyaeTca K pasbeMmy XP2 moaynsa obpa-
BOTKM, NpK 3TOM LWend CBA3M C MoAyneM MHAUKaUuKM (Mpyu ero Hanu-
4nKn) noaknyaeTcs K pasbemy XP1 mMoaynsi akTUBHOIO pexuma yHU-
BepcaribHbIX BbIXOA0B.

r ______ b |

l+5V : '

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

|

| Moaynb |

| aktuBHoro | —_

| pexuma |

| I —

| | TSOUT-
: : (DIR-)

Puc.b.1. Cxema OKOHe4YHOro Kackaga npu noagKknrw4YeHHOM mMoayrne akTuBHO-
ro pexxmMma yHmBepcanbHbIX BbIXOO40B.
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Mpn ycTaHoBKE MOAYnsi TOKOBOro BbixoAda (puc.A.4), KOTOPbIA Tak-
Xe nogkntovaetcs K pasbemy XP2 moayna obpaboTku, nepeBoq B ak-
TUBHbLIN pexuMm yHuBepcanbHoro Bbixoga Ne1 ocyulectBnserca ycrta-
HOBKOW NepeMblyek Ha KOHTaKTHble napbl J1, J2 Moaynst TOKOBOro Bbl-

xona.
r-——=>—>">""7"77 |
L sy 1@3) |

O
: T|0:|_° | TSOUT+
' KoM : ! (DIR+)
: Moaynb |
| TOKOBOrO BbixoAa : §
' | .
: J2 (J4) | TSOUT-
| : (DIR-)
L e e e i

Puc.b.2. Cxema OKOHEeYHOro Kackaga npv noaksrto4eHHOM Moayrie TOKOBOro
BbIxopa.

B akTMBHOM pexmnme HanpspkeHue Ha BbIXxoge Nnpu OTCYyTCTBUU UM-
nynbca, a Takke COOTBETCTBYOLLEE YPOBHIO BbLICOKMIA B fOrMyeckom
pexume MoxeT 6biTb oT 2,4 o 5,0 B. lMNMpn Hannumm mmnynbca 1 npm
ypoBHe HU3KUI B NOrMYecKOM pexmme — HanpsbkeHue Ha BbIXxode He
bonee 0,4 B. PaboTta BbIxoga B akTUBHOM peXmme AOoMycKkaeTca Ha
Harpyaky ¢ conpotmsrneHnem He meHee 1 kKOm.

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

TOKOBbIV BbIXOA pacxogomMepa peanu3oBaH B BMAE MOLYNS TOKO-
BOro BbixoAa (puc.A.4), KoTopbl nNoaknoyaeTcs K pasbemy XP2 moay-
nga ob6paboTku.

TokoBbIN BbIxog B AnanasoHax pabotbl (0-20) MA unu (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 CBA3W. [1pn 3TOM CymMMa BXOAHOMO CO-
NPOTMBMEHUS MPUEMHMKA TOKOBOrO CUrHama u COnpoTMBMEHUS JTIMHUN
CBSI3M HE A0SMKHA NPEBbIWATb YKa3aHHOro CONPOTUBIIEHMST HArpy3Ku.

lMutaHue TokoBoro Beixoda (puc.b.3) ocyecTBNseTCA OT UCTOYHU-
Ka BTOPUYHOrO MUTaHUA pacxogomepa, NyTeM MNOAKIYeHUs napan-
nenbHO BXo4y NUTaHUs pacxogomepa Ha mogyne obpabotku. B atom
Cny4ae TOKOBbI BbIXog OyaeT ranbBaHUYEeCKN HEPA3BA3HbLIM.

[na obecnevyeHnsa ranbBaHN4YECKON pa3BA3KM TOKOBOrO BbIXxoda Ha
Hero HeobxoAMMO nogaTb HanpsKeHue MOCTOSHHOro Toka (24+1,2) B
OT BHELLHEro NCTOYHMKa NUTaHKUA.

XT1
1 424V EXT [*——— Om ucmouHuka numarusi
2 I OUT(+) > K rpuemMHuKy
3 GND EXT(_) ! > IMOKOBO20 cUe2Harlla

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

BHUMAHMUE! [Insa obecnevyeHuss pabombl mOKog0o20 8bixoda
Heo6x00uMO 3aMKHYmMb KOHMaKkmHbie napbi J3 u J4 modynss mo-
Kogo20 ebixo0da (puc.A.4), nocne 4e20 NMPO2PaMMHO EKJIIYUMb
mokoesblill ebix00. [lpu 3mom Onsi eHeWHUX cesizell BO3MOXXHO UC-
rnosib308aHuUe MoJibKo 0OHO20 yHuUeepcasibHo20 8bixoda Ne1.
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NMPUNOXEHUE B. MNMpunoxeHus K meToankKe NOBEPKU

B.1. Cxema coeguHeHun npu noBepke pacxogomepoB «B3JIET MMAa»

(pexomeHayemas)
2 Bbixoa [ N (F) M 3
2 ———— P MHOUKATOP
1 Boixogl BbixoaRS |—» 4

5 i

S —» 6

<

1 — mpybonposod rnosepoyHol ycmaHoeKu, 2 — pacxodomep, 3 —
cyemyuk uMnynbcos (4acmomomep); 4 — nepcoHasibHbIU KOMIbIoMep;
5 — maza3uH conpomusesieHul; 6 — eonbmmemp.

Puc.B.1. Cxema coeauHeHun npu nosepke pacxogomepa «B3JIET MMNa».
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B.2. MeToauka onpeaeneHus NOrpewHOCTU U3MepeHns pacxoaa no
TOKOBOMY BbIXxoay

OnpegeneHne NOrpewHoCcTM N3MEPEHUST pacXxogoOMeEpPOM pacxoaa
No TOKOBOMY BbIXOA4y MPOU3BOAUTCH MMUTALMOHHBIM MeTOAOM. 3Hade-
HUS cpefHero pacxoda 3agarTcs nyTemM NporpaMMHOro BeoAa cMmelle-
HUA HYNA pacxogomMepa, COOTBETCTBYHOLLErO NOBEPOYHOMY 3HAYEHUIO,
C NMOMOLLIbIO NEPCOHANbHOINO KOMNbIOTEPA U KOHTPOSIMPYHOTCA MO UHOM-
KaTtopy pacxogomepa unm akpaHy K.

OnpepgeneHve NorpeLHoOCT pacxogomepa BbIMOMHAETCA Npu Tpex
3Ha4veHusx nosepoyHoro pacxoga — 0,1-Quavs (1-9 NOBepoYHas Touka,
pacxop yctaHaBnueaeTcs ¢ gonyckom + 10 %), 0,5-Quave (2-9 noBepoY-
Hasa ToudkKa, pacxop yctaHaBnmBaeTcsa ¢ gonyckom 10 %), 0,9-Quaus (3-9
noBepoYvHada ToYKa, pacxon ycTaHaBnueaeTcs ¢ gonyckom = 10 %).

TNMPUMEYAHUE. 3HadyeHusi pacxo0o8 8 rMo8epoYHbIX MOYKax Mo2ym 8bl-
6upamscsl UHbIMU — 8 COOM8emMcmauU ¢ rnacrnopmHbIM duarnasoHoMm pabomei
pacxodomepa.

OTHOCUTENBbHAs NOrPELLHOCTb PAacXOA4OMEPOB MO TOKOBOMY BbIXO4Y
o1 BbluMcnsieTcs no oopmyne:

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

roe li — BbIXOOHOM TOKOBbLIN CUrHanN pacxogomMepa B i-TOW NOBEPOYHOWN
Touke (cpegHee No Tpem otcyeTam), MA;

[t — MMHUMarnbHOe 3HayYeHne Toka — 0 (4), MA;

Ivakc — MakcMmanbHoe 3HadeHue Toka — 5 (20), MA;

Qr.ebx — MakKCUManbHOE 3HaYyeHMe oO6BHLEMHOro pacxofa, COOTBET-
cTByoLLEE lmake, M3/Y;

Qoi — 3HA4YeHMEe 3TanoHHOro pacxoda B i-TOM MOBEPOYHOM TOUKE,
M3/,

PesynbTaTbl NOBEPKM CHUTAKOTCA NOSIOXUTESbHBIMW, €CNN NMorpeLu-
HOCTb pacxogomepa BO BCEX MOBEPOYHbLIX TOYKaX HEe MpeBblatoT
+ 0,5 %.

[onyckaeTcsa BbINOMHATL onpegeneHne norpeLHoCcTn pacxogome-
pa No TOKOBOMY BbIXOAY Ha MOBEPOYHbIX YCTaHOBKaX. [ns aToro K To-
KOBOMY BbIXOA4y pacxofoMepa, YCTaHOBEHHOrO Ha NMOBEPOYHYIO yCTa-
HOBKY, NOAKMOYaAETCsl MarasnH CONPOTUBMNEHNNA, HA KOTOPOM BbIXOLHON
TOKOBbIV CUrHan co3gaeT nageHne HanpsbkeHus, U BONbTMETp ANs uUs-
MEepEeHUs1 3TOro HanpshkeHnst. 3HavyeHne M3MEPEHHOro Toka onpeaens-
€TCH B COOTBETCTBMMU C (POPMYIIOMN:

~ 1000 - U;
R E)

roe li — BbIXOOQHOM TOKOBbLIM CUrHam pacxogomepa B i-TOW NOBEPOYHOWN
Touke, MA;

Ui — HanpshkeHue, n3aMepeHHoe BOSIbTMETPOM B i-TOW NOBEPOYHON
TOYKe, B;

R — 3HayeHne conpoTueBrneHna marasnHa, NoaKNtYEeHHOro K TOKO-
BOMY BbIxoy pacxogomepa, Om.

Ii MA,
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CpegHee 3HayeHue pacxoga Qw, W3MEpPeHHOEe pPacxoAoMepoM,
onpeaenseTca B COOTBETCTBUM C (POPMYIION:

_ = 3
QV“_T’ M3/,

roe Quj — 3HaYeHne pacxoda npu j-TOM U3MePEHUN Mo TOKOBOMY BbIXO-
Ay pacxogomepa (paccynTbiBaeTcsl B COOTBETCTBUM C PyKOBOACTBOM MO
3KCNnyaTauumn pacxogomepos), m3/y;

N — KONUYeCTBO U3MEPEHUN (KONMYECTBO OTCYETOB N 3a BpeMs U3-
MepeHnsa — He MmeHee 11).

PesynbTaTbl NOBEPKM CHUTAKOTCHA NOSOXUTESbHBIMW, €CNN MorpeLu-
HOCTb pacxogomepa Mpu U3MepeHun cpegHero o6beMHOro pacxoga
XWOKOCTWN He MpeBbIWaeT YKa3aHHOro 3HaYeHus.

Mpy HecooTBETCTBUM NOSTYYEHHbIX B pe3ynbTaTe NOBEpPKN norpeLu-
HOCTEN U3MEPEHNA HOPMUPYIOLLMM 3HAYEHNAM BbIMOMHAETCS KCTUPOB-
Ka pacxogomepa, nocse Yyero noBepka BbIMOMHAETCA NOBTOPHO.

Mpy nonoxuTeneHbIX pesdynbTaTax NOBEPKM AenaeTcsd OTMeTKa O
cooTBeTCcTBUM B NpoTokone (MpunoxeHne B).
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B.3. NMpoTtokon noBepku pacxogomepa «B3NET MMNo»

(pekomeHngyemas goopma)

3aBoackon Homep

log BbInycka

Bua nosepku

MMyHKT
. OtmeTKa 0
HanmeHoBaHue onepauun OOKyMeHTa
COOTBETCTBUN
No NOBEpKe
1. BHeLHWMn ocMOTp 3.2.7.1
2. OnpoboBaHne 3.2.7.2
3. OnpegeneHune NOrpeLLIHOCT pacxogomMepa npu 39273
n3mepeHmm obbema 1 cpegHero 06 bEMHOro pac- B
xoga
4. MNogTeepxaeHne COOTBETCTBUSA NPOrpamMMHOro 39274
obecneyeHus T

Pacxogomep K 9KCnsyaTaumm
(ropeH, He rogeH)

[aTa nosepkn « » 20 r.

MoBepuTens /

(noanwuchb)
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NMPUNOXEHUE I'. UCTOYHUK BTOPUYHOIO NUTAHUSA

100*
75" 55"

/’“‘*) B3MET UBM [H[
UCTOYHUK BTOPHUYHOI'O MMTAHUA Y L=
nBn-24.24

BxopgHoe HanpaxeHue/Tok ~154...264B/0,27A
Yacrora BXOAHOTO HaNpAKeHUs 50/60Ty
MakcuMankbHas BeIXoHas MOWHOCTL 24BT
BeixoqHoe HanpsXeHWe/ToK =24B/1A
CTeneHb 3alWMuThl IP40

BXO[ Assa 3A3EMIEHUS  BpIXOf
~154...264B/0,2TA HEBKIOYATB!  _y4p/17 '

olojo|] Lt ) [olo
N[@]L poccus 09.2019 | *| -

/
' vm JEA/H'

> 3,5%

35"

95*
83"

a) Bug cnepeau 0) Bng cHbOKy C KpOHLUTENHAMMU

3 4 5
_\ .

'Y

Ot—1
1

33*
:GB ofl ®

B) BUA CHU3Y

* - CNpaBOYHbIV pas3mep

1 — KpoHwmeUH Ons KpenneHus Ha DIN-peltky 35/7,5; 2 — KOH-
makmmHasi Korooka rnoOKYeHUs HanpskeHuss numanusi ~220 B 50 Ny
(L — sruHUs, N — Hedmparne);, 3 — eUHM 3a3eMsieHuUs; 4 — UHOUKamop
pabomsbi UCMOYHUKa 8MOPUYHO20 NuUMaHus; 5 — KOHmakmHasi Korodka
8bIXOOHO20 HarpsixeHuss =24 B.

Puc.l.1. UcTouHuk BTOpnyHoro nutaHua B3JIET UBI ncnonHeHusn
MBIM-24.24 (=24 B 24 Br).

re ppd.xxx-4 doc3.12
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