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HacToswui JOKYMEeHT pacrnpoCTpaHAeTCsl Ha pacxogoMep-CHEeTYMK
anekTpomarHuTHbIi «B3MET MMNO» (ganee — pacxogomep) u npeaHa-
3Ha4yeH ONs 03HAKOMMEHUSA C YCTPOMCTBOM W NMOPSAKOM 3JKChfyaTauum
pacxogomepos mncnonHexnmn MNMQa-113, -213 (6nok namepeHus B Kopny-
ce Tuna 2 ¢ gBymsi repmoBBogamm) u ucnonHenus Mrg-113* (6nok mns-
MEpPEHNSA C repMopasbLEMOM).

B cBs3M ¢ nocTtosiHHOM paboToun No ycoBepLUIEHCTBOBaHMIO Npnbopa
B pacxogomMepe BO3MOXHbl OTNMYMA OT HACTOSILLErO0 PYKOBOACTBA, He
BNUSAIOLLME HA METPOSIOrMYECKME XapaKTEPUCTUKN U PYHKLMOHANbHbIE
BO3MOXXHOCTM npubopa.

MEPEYEHb NMPUHATbLIX COKPALLEHWN

B - BNIOK M3MepeHus;

BK - 6r1oK KOMMYyTaLUNK;

Dy - OnamMeTp YCNOBHOrO NPOX0oAa pacxoaoMepa;

Drp - AnaMeTp YCNOBHOroO Npoxoda noasoasLlero Tpy6onposoaa;
MK - NepCOHanbHbIA KOMMNbIOTEP;

rnriP - NEepPBUYHbIN NpeobpasoBaTernb Pacxoaa;

rnya - NpaBuUna ycTponcTBa 3NeKTPOYCTaHOBOK;

cy, - CePBUCHbIV LIEHTP;

o4C - ANEKTPOABMXKYLLAA cUna;

OMP - anekTpomMarHUTHbIN pacxogomep.

* * %

¢ Pacxodomep-cyemyuk anekmpomazHumsbit «B3JIET T114» 3apeau-
cmpuposaH 8 [ocyOapcmeeHHOM peecmpe cpedcme usmepeHul PP
nod Ne 33984-12 (ceudemenbcmeo 06 ymeepxdeHUU murna cpedcme
usmepeHul RU.C.29.006.A Ne 46638).

¢ Pacxodomep-cyemuyuk anekmpomazHumibil « B3JIET T1l1» coomeem-
cmeyem mpebogaHusiM HOpMamueHbIX OOKYMeHMOo8 o 3/ieKmpomaa-
HUmHou coemecmumocmu u 6e3ornacHocmu.

¢ Pacxodomep-cyemuyuk anekmpomazHumHsbit «B3JIET T1l/» coomeem-
cmeyem mpebosaHusiM cucmembl 006po8osIbHOU cepmugpukayuu «I a-
3rnpomcepmsy.
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FAPAHTUUN U3TOTOBUTENA

I. A3roToBuTENb rapaHTUpyeT COOTBETCTBME PaCXOAOMEPOB-CHETUMKOB If1EKTPO-
mMarHuTHblix «B3JIET MMAO» wcnonHeHnun TMIMNO-XXX TE€XHUYECKUM YCNOBUAM B
npegenax rapaHTMNHOro cpoka 21 mecsay ¢ Aatbl NEPBUYHON NMOBEPKN NPU CO-
6riogeHnn cnegyrowmnx yCrnoBUii:

a) XpaHeHue, TPaHCNOPTUPOBAHME, MOHTaX W IKCNIyatauus v3genus
OCYLLECTBNATCA B COOTBETCTBMM C IKCMNIyaTauMOHHON OOKYMEHTaLum-
el Ha nsgenve;

0) MOHTaX M NyckoHanagou4Hble paboThbl BbIMNOMHEHbI B TeyeHne 15 mecs-
LeB C AaTbl NEPBUYHONM MOBEPKM C OTMETKOW B nacrnopTe usgenus;

Mpu HecobnogeHUn ycnosusa nyHkTa 16 rapaHTUMHBIA CPOK 3KChnyaTauum
coctaBnseTt 15 mecsaueB € AaTbl NEPBUYHON MOBEPKN U3OENUS.
NMPUMEYAHWE. Odata BBOoga u3genusa B aKkcnnyataumio 1 gata no-
CTaHOBKW Ha cepBUCHOe obCryxuBaHWe yKasblBalOTCH B nacrnopte Ha
nsgenve B pasgene «OTmeTkM O npoBedeHUn paboT», 3aBepsaTCH
MOANUCHLIO OTBETCTBEHHOIO NMLA U NeYaTbio CePBUCHOMO LieHTpa.

[I. MapaHTUMHBLIM CPOK NpoaneBaeTcss Ha BPeEMS BbINOSIHEHUSA rapaHTUMHOIO pe-
MOHTa (6e3 yyeTa BpeMEHM ero TPaHCNOPTUPOBKMK), ECIN CPOK NPOBEAEHUNS ra-
PaAHTUAHOrO PEMOHTa NPEBbICUI OA4MH KaneHOaPHbIN MecsL.

[ll. N3roToBMTEND HE HECET rapaHTUNHbBIX 06A3aTeNbCTB B CNEAYIOLWNX Cry4vasx:

a) OTCYTCTBYeT MacnopT Ha uM3genve C 3anofHeHHbIM pasgenom «Ceuae-
TENbCTBO O NMPUEMKEY;

6) n3genve UMeeT MexaHN4Yecke NoBPEXAeHUS;

B) M3Oenve XpaHunocb, TPAHCNOPTMPOBANOChk, MOHTUPOBArIOCh MK 3KC-
nnyaTMpoBasnocbk C HapylleHvem TpeboBaHMI 3KCnnyaTaumoHHOW Ao-
KyMeHTauumn Ha usgenve;

r) OTCYTCTBYET MUK NoBpexaeHa nromba ¢ NoBepUTENbHbIM KNenmMomM;

[) n3genve unu ero coctaBHasi YacTb noasepranocb pasbopke unu gopa-
0oTKe.

* * %

HeucnpaBHoe n3genve Ans BbIMOMHEHUS rapaHTUNHOIO peMoHTa
HanpaBnseTCs B perMoHasibHbI UIM FOfTIOBHOW CEPBUCHbLIN LEHTP.
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1. OMNCAHUE U PABOTA

1.1. HasHauyeHue

Pacxooomep-cyeTtunk anektpomarHutHeln «B3JET TMMNA» npeaHa-
3HayYeH ans n3MepeHus cpegHero o6bLemMHOro pacxoga n obbema anek-
TPOMNPOBOAAWNX XUOKOCTEN B LUMPOKOM AnanasoHe TemnepaTtyp U
NPOBOANUMOCTEN, B TOM YUCNE, MUHEPANM30BaHHOM 0OOPOTHOM BOAbI.

OcHoBHasg cdepa npumeHeHus pacxogomepa «B3MNET MMAO» — cu-
CTeMbl NoAdep>KaHus NnacToBoro AaBrneHnsa Ha HedpTenpoMbICriax.

Mo 3aka3y pacxogomMep MOXET ObiTb BbINOMHEH ANA M3MEPEHUS
napamMeTpoB PEBEPCMBHONO NMOTOKA C BblgAYen curHana HanpabfeHus
noToka.

Mpu HeobxoaMmoCTK UeHTpanu3oBaHHOro cbopa, obpaboTkum, xpa-
HEHUA W JanbHeuwen nepefayn U3MepuTenbHON MHGOopMauun C He-
ckonbkux pacxogomepoB «B3JIET TMMO» oHW MOryT noaknioyaTbCs K
KOMMIEKCY W3MepuTerbHO-BbluucnutensHomy «B3J1IET» wncnonHeHuns
MBK-101.

OnucaHne B3pbIBO3ALUMLLEHHOIO  MCMOSIHEHMS  pacxogomepa
(MMNA-Ex) npuBeoeHo B OoKyMeHTe «Pacxogomep-cyeTymk anekTpo-
marumTHbin «B3J1ET TMNA». UcnonHenune MMO-Ex. PykoBoactso no
aKcnnyatayumy.

no BONpocaM NPoAax 1 nogaepxkn obpailantecs:
+7(843)206-01-48
vzljot@nt-rt.ru
www.vzljot.nt-rt.ru



1.2. TexHNn4YeCKne xapakTepucTUKu

1.2.1. 3HayeHnsa Hanbonblero n3MmepsemMoro cpegHero o6LeMHoro pacxoga
Quave ANA pa3nNUYHbIX TUNOpasmepoB pacxogomepa D,/D;, npuse-
AeHbl B Tabn.1 (Dy - AnameTp ycnoBHOro npoxoja pacxogomepa,
D;p — AMaMeTp YCroBHOrO npoxoda TpybonpoBoAa, B KOTOPbLIA yCTa-
HaBNMBaeTCs pacxogomep).

Tabnuua 1
O603Ha4veHne napameTpa 3HaveHune napameTpa
Dy / Drp, MM 32/50 *| 32/100 | 50/100 | 80/100 | 100/100 |150/150( 200/250
Quavs, M3/ 20,3 34,8 84,9 217,3 339,6 | 764,1 1358
MakcumansbHasa CKopoCTb
7 12
NnoToKa, M/C

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

1.2.2. YyBCTBUTENBHOCTL pacxogomepa rno ckopoctu notoka — 0,02 m/c.
1.2.3. MNapameTpbl KOHTPONUPYEMOWN XUOKOCTU:

- yaenbHas NnpoBOAUMOCTb — He MeHee 5 - 10 Cm/m;

- TemnepaTtypa — o1 0 o 60 °C;

- fasneHue B Tpybonposoae — oo 25 Mlla.
1.2.4. Bbixoabl BHELLHUX CBA3EMN:

- YHMBepcarnbHble Bbixoabl — 2 (y ncnonHenun Mrg-113, -213; B ucnon-
HeHun MNIMO-113* BbIxOAbl HE NCMOMB3YTCS);

- HTepdenc RS-485;
- TOKOBbIV BbIxoA — 1 (No 3akasy y ucnonHenun MNMAa-113, -213).
1.2.5. OnekTponutaHue pacxogomepa:

- HanpshkeHne NuTaHnsa — cTabunuanpoBaHHOE HanpskeHne NOCTOAHHOro
TOKa 3HayeHneM 13 ananasoHa ot 18 go 25 B ¢ ypoBHeM nynbcaunn He
6onee + 1,0 %;

- noTpebnsiemas MowHoOCTb — He bonee 2,9 BrT.

lNutaHue pacxogomepoB wucnonHeHun [1MO-113, -213 oT ceTtu
220 B 50 'y obecneunBaeTca ¢ NOMOLLbIO UCTOYHUKA BTOPUYHOMO Mu-
TaHua (MBI1), noctaBnsiemoro no 3akaay (MNpunoxenue IN).

Bo3MOXHO NogkNYeHne HeCKObKUX pacxo4oMepOoB K O4HOMY UC-
TOYHMKY BTOPUYHOIO MUTAHUSA COOTBETCTBYIOLLEN MOLLHOCTU C UCMOSb-
30BaHMeM MocTaBnsgemMoro no 3akady 6noka kommytaumm BK-102
24B/RS-485 nnu bK-101 =24 B.

AnekTponutaHne pacxogomepa mncrnonHenna Mra-113* ocywecTs-
NseTca Npu MOAKIYEHUN K HEMY W3MEePUTESbHO-BbIYUCINTENBHOIO
komnnekca «B3JIET BK» ncnonHenna UBK-IMIMA.

1.2.6. dkcnnyaTtaynoHHbIe napaMeTpsbl:

- cpeaHss HapaboTka Ha oTka3 — 75 000 y;

- cpegHun cpok cnyxbbl — 8 neT;

- NepnogmMyHOCTb 06CnyXMBaHusS — He pexe 1 pasa B rog.



1.2.7. Pacxogomep cooTtBeTcTByeT TpeboBaHnam MOCT P 52931 no ycrom-
YMBOCTU:

- K KniMMaTu4eckum Bo3genctauam — rpynne [12 (guanasoH temnepaTypsbl
okpyxatowero Bosgyxa oT MuHyc 50 °C pgo 50 °C, oTHocuTenbHas
BnaxxHOCTb He 6onee 100 % npu Temnepatype go 40 °C, ¢ KoHAeHCa-
uuen Bnaru);

- K MexaHn4ecknm sosgenctanam — rpynne N2;

- K aTMOocepHOMY aasrieHuto — rpynne P1.

CteneHb 3awmtbl pacxogomepa no NOCT 14254 cootBeTcTBYET
kogy IP65.

Bnok kommytaumm (BK) cootBetctByeTr TpebosaHusm [OCT P
52931 no ycTon4nsocCTu:

- K KniMMaTuyeckum Bosgencteuam — rpynne 3 (guanasoH TemnepaTypsbl
okpyxatowero Bosgyxa oT MuHyc 40 go 50 °C, oTHocuTenbHasi Bnax-
HoCcTb He 6onee 95 % npu Temnepatype o 35 °C, 6e3 koHaeHcaumm
Bnarn);

- K MexaHn4ecKkum Bo3genctenam — rpynne N2,

- K aTMOoccepHOMY aasrieHuto — rpynne P1.

CrteneHb 3awmtel BK no TOCT 14254 cooteeTcTBYeT KOAy IP65.
1.2.8. 3awmTta nporpammHoro obecneyeHus pacxogomepa OT npegHame-
PEHHbIX N HeNpegHaMepPEeHHbIX NU3MEHEHNN COOTBETCTBYET YPOBHIO «C»
no MM 3286-2010.
1.2.9. Bug n maccorabapuTHble xapakTepucTukm pacxogomepa n bK npuse-
AeHbl B [punoxenun A.

1.3. MeTponorn4yeckme xapaktepucTuku

1.3.1. MNpegensbl gonyckaemon OTHOCUTENbHOW MOrpeLlHoCTM pacxogomepa
npu N3MepeHnn, NHOuKaunmn, permcTpaunmn, XpaHeHnn n nepegadve pe-
3ynbTatoB U3MeEpeHnsa cpeaHero obbemHoro pacxoga, obbema pas-
FNINYHBIX XXMAKOCTEN HE NPEeBbILLAOT 3HAYEHWIN, YKa3aHHbIX B Tabn. 2.

Tabnuua 2

I'Ipe/:l,enbl LI,OI'IyCKaeMOIZ OTHOCUTENBLHON norpeHoCTn
B Anana3oHe TeMnepaTtyp OKpyawuwero Bo3ayxa, %

Aunana3oH pacxoaos 070 °C 20 50 °C OT MUHYG 40 °C 710 0 °C
BKIMKOYNTEJTbHO
(0,04-1,0)-Qyuaus +1,0 +2,0
(0,025-0,04)- Qa5 +1,5 +2,5
(0,01-0,025)-Quas +2,0 +3,0

1.3.2. lNpegensl gonyckaemMonM OTHOCUTENbHOW MOrpeLHoCTU perncrpaumm
BpeMeHn HapaboTkm — £ 0,1%.



1.4. CocTaB
1.4.1. KoMnnekT noctaBku pacxogomepa npuesegeH B Tabn.3.
Ta6bnuua 3

HavmeHoBaHue Kon. Mpum.
Mpum. 1
Mpum. 2

Pacxogomep

KoMnnekT MOHTa)KHbIN

MacnopT

KomMnnekT akcnnyataumMoHHOM AOKYMEHTaLMM B COCTaBe:
- PYKOBOACTBO MO 9KcnnyaTauuu

- UIHCTPYKLMS NO MOHTaXY

TR =Y

NMPUMEYAHNA.

1. VicnonHeHne n Tunopasmep pacxogomepa — B COOTBETCTBUM C 3aKa-
30M. Bo3amoOxHa noctaBka pacxogomepa MOpPO30yCTOMYMBOrO WUCMOS-
HEeHUs Ha amanasoH Temnepatyp oT MuHyc 40 go 50 °C.

2. B KOMNNEKT BXOAAT YNMOTHUTENbHbIE KOMbLA ANA MOHTa)Xa pacxono-
Mepa Ha obbekTe, rabapuTHbIN UMUTATOP, a Takke kabenn NuTaHua n
ceaA3un. [AnuHbl kabenen — no 3akady. Tunosasa gnvHa kabensa ons noa-
KNKOYEHUS K MICTOYHUKY BTOPUYHOIO NUTaHUS (C HAKOHEYHUKaMK 1 Map-
Knposkon) — 1,5 m.

1.4.2. To 3aKka3y MOXeT NoCTaBNATLCS:

- UICTOMHUK BTOPUYHOrO nutaHus ot cetn 220 B 50 My (Mpunoxenue IN);

- 6nokun kommyTtaumm bK-101 =24 B nnn BK-102 24B/RS-485 gns obec-
neyYeHns NUTaHMA HECKOSbKMX pPacXxo4oOMepOB OT OAHOM0 MCTOYHMKA
BTOpUYHOro nutanuna (puc. A.7 n A.8 MNpunoxenus A).

1.4.3. nsa co3pgaHna cuctemMbl cbopa M BbIHOCHOW MHOWKAUWK OaHHbIX BO3-
MOXXHa noctaBka no  3akasy  Komrrekca N3MepuTenbHo-
BbluncnntenoHoro «B3JIET» ncnonHenus MBK-101.

1.4.4. [ina cunTbiBaHUA NokasaHu ¢ pacxogomMmepa mncnosiHenus MMg-113* m
€ro 3MeKTPONMTaHUs MOXET MOCTaBMATLCA NO 3aka3y U3MEPUTENbHO-
BbluncnmtenbHoro komnnekc «B3JIET MBK» ncnonHenus NBK-IMIMAQ

1.4.5. 3kcnnyataumMoHHaa OOKYMEHTauuMs U KapTbl 3aKa3oB Ha JaHHOe u3ae-
nue v Opyryo npoaykumio, Bbinyckaemyo dpupmon «B3JIET», pasme-
LLieHbl Ha canTe no agpecy www.vzljot.ru.

Tam xe pasmelleH nakeT nporpamMmm «YHuBepcanbHbIM MPOCMOTp-
LLMK», BKIHOYaKOLWMA B CBOM COCTaB MHCTPYMEHTASIbHYKO NporpaMmmy
«MonunTop BS3JIET MMA» ansa pabotbl ¢ npnbopom no nocnegosaTenb-
HOMY MHTEepdEeNncy.
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1.5. YcTpoucTBo u pabora

1.5.1. MpuHUMN padoTbl
MpuHUKMN paboTbl pacxogomepa OCHOBaH Ha U3MEPEHUM 3MEKTPO-
aswxywien cunol (OOC) nHaykumn, Bo3HMKaOLWEN B 06beMe aneKkTpo-
NPOBOASALLEN XMAOKOCTU, OBWXKYLLENCS B MarHUTHOM rone, co3gaBae-
MOM 3N1EKTPOMAarHUTHOM CUCTEMOWN BO BHYTPEHHEW MOSIOCTM NPOTOYHON
YacTu nepBuYHOro npeobpasoBaTens pacxoga (puc.1).

PACXOOOMEP
NEPBUYHBIN umanue
NPEOBPA30OBATEMNb i
PACXO[A anekmpomazHuma
—
BITOK
N3MEPEHUA
[ L
a4cC
UHOyKYuU
-
I

Puc.1. CTpykTypHas cxema pacxogomepa.

OnekTpomMarHUTHbIM NepBUYHbIN NpeobpasoBatenb pacxoga (MI1P)
npeacrasnsaeT cobon nomnbii MarHUTONPOHUL@EMbBIV LUIUHAP, CHAPYXK
KOTOPOro pasmeLlleHbl 0O6MOTKM anekTpomarHutTa. BHyTpeHHAs noBepx-
HOCTb UMNUHAPA MMeeT 3NeKTPOU3ONALUMOHHOE NOKpbITHe. [na cbema
N3MEPUTENBHOIO CUrHana B CTeHKax LUunuHapa guvameTparnbHO pacno-
NOXeHbl ABa 9NeKTpoaa, KOHTaKTUPYLWMe C KOHTPONMPYEMOKN XUOKO-
CTblO.

9O0C wHaykumn E nponopuuoHanbHa cpedHen CKOpOCTM MOTOKa
XWOKOCTWN V, PacCTOosHUI0 Mexay anekTpogamu d (BHyTpeHHemy aAua-
MEeTpy NepBUYHOro npeobpasoBaTtensi) U MarHUTHON MHOYKUUKN B:

E=k-B-d-v,

raoe k — koadhunumeHT nponopumMoHanbHOCTH.

[na paHHoro Tunopasmepa pacxogomepa B 1 d — BenuuuHbl no-
CTOsAHHble. 3HavyeHne J[C He 3aBMCUT OT TemnepaTypbl, BA3KOCTU U
NPOBOAUMOCTM XULKOCTU NPU YCOBUN, YTO NPOBOAMMOCTbL NpeBbILIaeT
3HayeHue, yKkasaHHOe B TEXHUYECKUX XapaKTepucTmkax.

C yyeTtom cbopmynsl ana 0C vHaykuum pacxon Q onpenenseTcs
cnegyowmm obpasom:
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1.5.2. YcTponcTBo pacxogomepa

Pacxogomep COCTOUT M3 3MNEKTPOMarHMTHOrO MepPBUYHOrO Npeob-
pasoBaTens pacxoga v BTOpMYHOro npeobpasosatensa (Mukponpouec-
COpHoro 6rnoka anekTpoHuKkn) — 6rioka nameperus (bN).

B kopnyce 6noka nuamepeHus ycTaHoBrieHa nnata moaynsa obpa-
6oTtkn. [Mnata mogyns uWHAMKAUMM B pacxXO4oMepe  UCMOSTHEHUSA
MMA-213 ycraHoBneHa Ha nNepeaHio NaHenb U CoeaNHAETCA C Moay-
nem ob6pabotkn wnendom. UcnonHenns MMNO-113 v MMNQ-113* neam-
Katopa He UMEIOT.

Mogynb 06paboTkm 6noka namepeHunsa obecneymsaer:
nuTaHne obMOTOK SNEKTPOMArHnTa;

npvem n obpaboTtky nameputenbHoro curHana (34C uHaykuum), onpe-
AeneHve cpefHero o6beMHoOro pacxoaa;

npeobpasoBaHNe U3MEePEHHOro cpeaHero o6bLeMHOro pacxoda B Mo-
crneaoBaTenbHOCTb BbIXOAHBIX MMMYIbCHBIX CUTHATOB;

onpegernieHne HanpaBneHnA NoToKa M Bbloady CUrHarna HanpaBlieHUs
NOTOKa B BMAe YpPOBHA JTOrM4ECKOro curHana,

HakonneHme obbema 1 BpeMeHun Hapa6OTKVI HapacTalwnMm UTOIroMm;

- AnarHocTuky paboTbl npmbopa;
- XpaHeHne YCTaHOBOYHbIX W HAKOMMEHHbIX AAHHbIX;

obmeH no nocnegosaTtenbHOMY MHTEpency RS-485.

B 6noke nsmepeHnsa ons opMmpoBaHUA TOKOBOIO BbIXOLHOMO CUr-
Hana Ha moaynb 06paboTkM yCcTaHaBNMBaAETCA MO 3aKa3dy MOAYIb TOKO-
BOro BbIX0a, KOTOPbIN Takke obecrneynBaeT BO3MOXHOCTb BKITHOYEHNS
aKTUBHOIO pexnma paboTbl yHMBEpCarbHbIX BbIXO4OB. B cnyyae oTcyT-
CTBUS MOAYNsi TOKOBOMO BbIXO4a aKTUBHbIA PEXUM YHUBEPCASIbHbIX Bbl-
Xo4oB obecrneynBaeTcsa YCTaHOBKOW MO 3akady MoAynsa akTUBHOIO pe-
XMMa yHMBepCcarbHbIX BbIXOOO0B.

@OyHKUMOHAmNbHbIE BO3MOXHOCTW MOCTaBMSEMOro pacxogomepa
onpenenstoTcs ero crnoriHeHmeM n TpeboBaHUAMM NpU 3akase.
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PACXOOOMEP
BNNOK NU3BMEPEHUA
< =24B
Moaynb
obpaboTku
CueHan yHusepcarbHO20 ewoda
g RS-485
nne - >
T I\R,qﬁb_| .
TOoKOBOro — |— |1+ _TokoseIl 6b1x00__ —
e |

a) ucrionHexwue MNra-113 c mogynem TOKOBOro Bbixoda

PACXOOOMEP
BJIOK UBMEPEHUA
=24B
Moaynb <
obpaboTku CuaHan yHueepcanbHo20 e&(oda
CuaHan yHueepcanbHo20 8bixoda
<> >
RS-485
nne e >
T Moaynb |
aKTUBHOro
[pexuma YB |
MUHaukaTop

6) ncnonHenwue MNrQa-113+*

PACXOOOMEP
BJIOK UBMEPEHUA
Moaynb < =248
MNP |«!»| ©06paGoTkn
< RS-485 >

B) ncnonHexue MMA-213 ¢ Mmogynem akTMBHOIO pexuma yHuBepcanbHbIX
BbIXO40B

[P — nepsuyHkIl npeobpasosamersib pacxoda

(noMeHATb mecTamu pucyHku 6 1 B)
Puc.2. dyHKunoHanbHasa cxema pacxogomepa.
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1.5.3. Pexxumbl paboTbl
Pacxogomep nmeet Tpu pexmma paboThbl:
- HACTPOWKA — pexum HacTpOWiKkn 1 NOBEPKMU;
- CEPBUC — pexum noaroToBKM K 3KCNyaTauum;
- PABOTA — akcnnyaTaunoHHbIN pexnm (pexxmum nosnib3oBaTens).

Pexumbl paboTbl 3agatoTca KOMBUHaUMen Hanuuus / oTCyTCTBUSA
3aMblKaHUSA NepeMblYkaMn ABYX KOHTaKTHbIX Map, pacnosyioXeHHbIX Ha
nnate mogyna obpabotkm (J1 n J2, puc.A.2). CooTBeTcTBME KOMBUHA-
UM pexxumam paboTbl NnpuBeAeHo B Tabn.4, rae «+» — HanMume 3ambi-
KaHUS KOHTAKTHOW Mapbl, @ «-» — OTCYTCTBUE 3aMblKaHUS.

PexumMbl oTnmMyaoTca BO3MOXHOCTAMU MOAMdMKaALUN YCTaHOBOY-
HbIX napameTpos npubopa. Moandukaunsa ocyLecTBNsaeTcs nporpam-
MHO no nHtepdency RS-232 nnbo RS-485.

Tabnuua 4
HanmeHoBaHwne KoHTakTHas napa
HasHaueHune pexuma
pexuma J1 J2
HACTPOWKA + - HacTponka n nosepka
CEPBUC — + [MoaroToBKa K aKcnnyaTauuu
PABOTA - - OQkcnnyarauus

B pexume HACTPOWKA foCTYMnHbI BCe YCTaHOBOYHbIE NapameTpbl
npnbopa. B aToM pexume npou3BoguTCs HacTporka npubopa B npo-
Lecce ero U3roToBfeHNS N OCTUPOBKA (KanmbpoBka) Npu noBepke.

B pexxume CEPBWC Bo3MOXHa moandmkaums:

- OTCEeYeEK NO U3MEPEHNIO;

- MapaMeTpPOB N PEXMMOB paboTbl yHUBEPCANbHbIX Y TOKOBOTO BbIXOAOB;

- NapameTpoB NHOMKALNMN.

B pexxume PABOTA BOo3MOXHa moandukaums:

- MapamMeTpoB uMHAMKaummn (Habopa MHOMUMPYEMbIX NapaMeTpoB, BpeMe-
HW MHOMKAUMM OOHOro napameTpa, eauHUL, U3MEPEHUS, OTCEYKN MO UH-
ankaumm);

- MapamMeTpOoB CBA3M MO nocriefoBaTeNbHOMY UHTEPdENCY.

Moaundurkaumsi yCTaHOBOYHbIX NapaMeTpoB, AOCTYMNHbIX B peXnMmax
PABOTA n CEPBUC, He BnndeT Ha METPONOrMyeckne xapakTrepucTuku
npubopa 1 MOXeT NpPou3BOAUTLCA NPU HEOOBXOAMMOCTM Ha OOBLEKTE.
MapameTpbl HacTporkn n kanmbposku B pexunmax PABOTA n CEPBUNC
HEeOOCTYMHbI.
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1.5.4. BeiBoa nHdopmauum

Cnoco6bl BbiBOga MHOpMaummM pacxogomepa 3aBUCAT OT MCMOS-
HEHUS 1 KOMNMeKTauMnm Mogyrem TOKOBOro BbiXxoda Wiy Moaynem ak-
TMBHbIX BbIXOAOB (Tabn. 5).

Tabnuua 5
Cnocob BbiBOAA UHOPMaALMK
WcnonHeHune
pacxogomepa TokoBbI |YHUBepcanbHble| WHTepdgenc
ViHpmkaTop BbIX0[, BbIXObl RS-485
rnnpg-113 c mogynem i i > +
aKTUBHbIX BbIXOJ0B
Mra-113 6e3 mogyns ] + 1 N
aKTUBHbIX BbIXOJOB - 2
MNa- 213 ¢ mogynem i 5
aKTUBHbIX BbIXOJ0B
rnng- 213 6e3 mogyns + + 1 +
aKTUBHbIX BbIXOJ0B - 2
nnp-113+* - - - +

1.5.4.1. MHgukaumna pacxogomepa ucnosnHenunsa MNrg-213

lMepeyeHb NapamMeTpoB, KOTOPbIE MOTYT BbIBOAUTLCS HA MHANKATOP
pacxogomepa npueeneH B Tabn.6.

Ta6bnuua 6
OGo3HaueHe HanmeHoBaHue EaonHnua Kon-Bo 3HakoB nHauKauuu
napameTpa n3mepeHus | Lenas Yactb | Apo0. YacTb
CpegHuin 06 beMHbIN n/mMuH no7 o5
Q
pacxop M3/ no7 [o 6
Vv CyMmapHbI 06bem n no7 -
(HapacTatoLLMM UTOroM) m® no 4 3
O6bem npsAMOro NoToka n no7 -
V+ 3
(HapacTawLM NTOrom) M no 4 3
V- O6bem obpaTHOro NOTOKa n no7 -
(HapacTatoLLMM UTOTroM) m® no 4 3
T Bpemsa HapaboTku yac 0o 6 2
(HapacTalrLMM UTOroM) Yac:MWH 8o 5 (4ac) 2 (MWH)
NMPUMEYAHUNA.

. 3HayeHne pacxoga n obbema npm obpaTHOM HanpaBfeHUU MOTOKa, a

TaKkkKe oTpuuaTtesribHble 3Ha4YeHUA CyMMapHOro obbema MHONLUNPYIOTCA
CO 3HakKOM MUHYC.

. CymmapHbIi 06bem onpeaensieTcst kak cymma o6bemMoB, HAaKOMMEeHHbIX

npyv NPAMOM (NONOXUTESNBHOM) U 0BpaTHOM (OTpULaTENbHOM) Hanpae-
NEeHnsIX NOTOKa, C Y4eTOM 3HaKka HanpaBrieHus notoka. B HepeBepcuBs-
HOM pacxogomepe npupalleHne obbema ans UHOUULMPYEMbIX napa-
METPOB «CYyMMapHbIi 00beM» U «0O6beM Npy NPSIMOM HanpaBrEHUN»
OAMHAaKOBO.

[Mocne nepenonHeHnsa cyeTyMKa HaKOMIeHUs COOTBETCTBYHOLWEro 06b-
eMa MHAMKaums NPoLOImKaeTCA C HyNEBOro 3Ha4YEHus.
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Pacxogomep wucnonHenus [MO-213 ocHawaeTca 7-CermMeHTHbIM
8-paspsagHbIM C AECATUYHOM TOYKOW XUOKOKPUCTaNSIMYEeCKUM WHAMKA-
TOPOM, UMeKLWUM aBe CTPOKU (puc.3):

- CTpokKa ByKBEHHO-LMpPpOBON MHDOPMALMMK;
- CTPOKa MHAMKaUMKU cneumnanbHOro CMMBosia — Mapkepa.

Mapkepbl B Buge cumaona V cnyxaT ans ykasaHusa Ha obo3Have-
HWe MHAUUMPYEMOro napameTpa U Ha eauHWLbl M3MEepPeHUsa pacxoaa u
obbema (Npn MHAMKAUMWN ITUX NapamMeTpoB), MAPKMPOBAaHHbLIE Ha ne-
peaHen naHenu npmubopa Hmke XK.

cmpoka
| 6yKeeHHO-ULPOB8OL

— /I E ET/I I:I I:Ii urgpopmayuu

—— cmpoka Mapkepa

T Q Vv V+ V- n M3
© ? n/MuH M3y MapKupoeka Ha
nepedHel naHenu

Puc.3. Bug vHgukatopa pacxogomepa C MapKUpoBKOM OOO3Ha4YeHUWN Ha
nepeaHen naHenu nNpu MHAUKauMmM obbLema obpaTHOro noToka (UH-
AvuMpyemoe 3HadeHue V- = -122,7 m%).

Habop nHaMumpyembix napaMmeTpoB, €ANHULbI N3MEPEHNSA U NEPU-
OO WMHOMKaUMK, a Takke oTceyka no uHaukaumm (cm. n.1.5.5) moryt
yCTaHaBnMBaTbCs MO 3akady Npu BbiNyCcKe M3 NPOM3BOACTBA WSIM Ha
ob6bekTe npu BBOAE B akcnnyatauuto. Nepuon nHankaumm (Bpemsi nH-
AvKauMm ogHOro napameTpa) MOXeT yCcTaHaBnmBaTbCA B npegenax ot
1 po 100 c. MNpu TMNOBOM MoOCTaBKe nepuvon MHAMKaLMKM yCTaHaBnuBa-
€TCs paBHbIM 5 C.

Hanuune HewTaTHOW cuTyaumm B pexmnme paboTbl Tpybonposoaa
nUnNn HemcnpaesHOCTM Npubopa ByaeT nepmoanyeckn NHONLMPOBAaTLCS B
Buge cumsona H Ha cooTBeTcTBylowemM 3HakomecTte XK. dnarHocTtu-
pyemble HEUCNPaBHOCTU U HOMepa 3HAaKOMECT ykasaHbl B pasgerne 2.5
HaCTOsILLEro pykoBoACTBa.

1.5.4.2. YHuBepcanbHble BbIXoAbl pacxogomMepoB ucnonHeHun  MMO-113,
nna-213

Pacxogomep wnmeeT f[Ba ranbBaHWYeCKM pasBs3aHHbIX YHUBEP-
canbHbiX Bbixoga Ne1 n Ne2, HasHauyeHue KOTOpbIX U pexum paboThbl
3agatoTcs NporpaMmMHbIMN yCTaHoOBKamMK. Kaxabi BbIXO4 MOXeT pabo-
TaTb B UMMYJIbCHOM, YHAaCTOTHOM UIN JTOTMYECKOM pexnmMe.

B umMnynbCHOM 1 4acTOTHOM pexumax obecrnedmBaeT BbIBOA pe-
3ynbTaToB U3MEPEHUS B BUAE UMMYSbCHOM MOCNeaoBaTeNbHOCTM TUna
«MeaHgp» CO CKBaXHOCTbIO 2 U HOPMUPOBaHHbLIM BECOM WMMYbCOB.
MNpepenbHas yactoTta cnegosanunsa umnynscos 2000 M.

KoHcTaHTa npeobpa3oBaHunst MMMNYMbCHO-4acTOTHOro Bbixoda Kp,
onpegensawowas BeC MMMynbca, YCTaHaBMMBaETCA NpPU BbiNyCKe U3
npon3BoACcTBa B COOTBETCTBUM C 3aka3oMm B npegenax ot 0,0001 go
200 000 ¢ muHumanbHbIM anckpetom 0,0001. Ons onpeneneHus 3Ha-
YyeHuns K, C y4eTOM MakCcMMarbHOro 3HavyeHus pacxopa B TpybonpoBo-
ne, roe 6yget ycTtaHaBnmMBaTbCA pacxooMep, a TakkKe 4YacTOTHbIX
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CBOWCTB MNpPUEMHMKaA MMMYMbCHOIO CuUrHana MOXHO BOCMOSb30BaTbCA
dopmyrion:

3
Kp[mmn/n]é 36-F _ 18-10 ,

Qmakc “Ty
rae Quaxc — MakcuMarnbHbI 06bEMHBIN pacxof B Tpybonposoae, M3y
F — makcMmanbHO gonyctumasi 4nsg npMeMHuka YactoTta crnegoBa-
HUA UMMYNbCOB pacxogomepa, u;
Tw=Tuwn/2 — MUHUMANbHO AoNycTUMas L8 NPUEMHMKA ONUTErb-
HOCTb MMMYJSIbLCOB pacxogomMepa, Mc;
Tuwn — NEPUOA CHEAOBAHUSA UMMYSILCOB Ha BbIXOAE, MC.

Mo ymonyaHuio npu BbiNyCcke 13 NPOM3BOACTBA ANS YHUBEPCabHO-
ro Bbixoga Ne1 yctaHaBnMBaeTCs YaCTOTHbIN pexum paboTbl U 3HaYe-
Hue Ky, ykazaHHoe B Tabn.7.

MaKc

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

Mo ymonuaHuio yHuBepcanbHbIn Bbixod Ne2 B pacxogomepax ans
pPEBEPCUBHOIO MOTOKa UCMOMb3yeTCA Kak BbIXOA HanpasneHWsa noTtoka
(normnyeckun pexxum paboTbl), B pacxogoMmepax Anst OAHOHanpaBfeHHO-
ro NOTOKa BbIXO OTKMOYaETCS.

B yactoTHOM pexume 4yacToTa cregoBaHus NponopuMoHanbHa cpegn-
HeMy OOGbEeMHOMY pacxody, M3MEepeHHOMY B TeyeHue npeablaymnx
80 mc.

Mpn paboTe B YaCTOTHOM peXunme 3agaeTcsl 3HAaYEHME KOHCTaHTbI
npeobpasoBaHus, a Takke 3HayYeHns napameTpoB MakcumanbHasa va-
cToTa 1 ABapunHasa 4yacrorTa.

MakcumanbHasa 4yacToTa — 4YacToTa Ha BbIXxo4e Npu Makcumarsb-
HOM pacxofe B faHHoOM Tpybonposoge. peBbileHne Ha BbIxoae 3Ha-
yeHns MakcumanbHOM 4YacTOTbl AMAarHOCTUpPyeTCs B pacxogomepe
Kak HewTaTHas cutyauus, T.e. 3agaHHoOe OnS AaHHOro BbiXxoda 3Hauye-
Hue K, HeKoppeKTHO.

ABapunHasa 4yacToTa — 4YacToTa criegoBaHuUs MMMNYMbCHOW nocne-
aoBartenbHocTh (He 6onee 2000 Iy), koTopas GyaeT dhopmupoBaTbCH
Ha BbIXo4e B Criydae, ecnv n3amepeHHoe 3HayeHue pacxoga npeBbilla-
eT 3Ha4veHune Quans ANS AaHHoro Dy pacxogomepa. 3agaHHOe 3HavYeHue
ABapuMHON 4acCcTOTbl AOMKHO ObITb HE MEHbLUE 3a4aHHOro 3Ha4YeHus
MakcumanbHOM YacToTbl ANd AaHHOro Bbixoda. [Onsa OTKMYeHUs
PYHKUMN OPMUPOBAHUSA Ha BbIXOL4E aBapUMHOM 4YacToTbl He06XoaANMO
3agaTb 3HaYeHne ABapuMHOM YacToThl, pasHoe 0.

[MporpaMMHO B 4aCcTOTHOM pexume paboTbl Bbixoga MOryT 3aja-
BaTbCA ycTaHoBkM Pacxop no mopynio, Pacxon npsimon n Pacxop
oGpaTHbIN.

Mpn yctaHoBke Pacxoam no mMoAaynko vMMynbCHas nocrefosa-
TEeNbHOCTb C YacTOTOW CnefoBaHUs, NPONOPLMOHANbLHON U3MEPEHHOMY
3HayeHuto pacxoga, opMmpyeTca Ha Bbixoge npw nbom Hanpaene-
HUM notoka. lNMpu yctaHoBke Pacxop nNpsiMOM — TOMbKO MpY NPSIMOM
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HanpaeneHun noTtoka, Pacxon oGpaTHbLIM — TONbKO NpPU OGpPaTHOM
HanpaBneHuu.

B umnynbcHom pexnme paboTbl B TEYEHME CeKyHObl Ha BbIXOA MOCTY-
naeT nayka MMMysnbCOB, KONMMYECTBO KOTOPbLIX C Y4ETOM Beca Mmnynbca
COOTBETCTBYET 06BbEMY, MIBMEPEHHOMY 3a NPeablayLLY0 CEKYHAY.

Mpn paboTe B MMNYNbCHOM pexuMme 3agaeTcsa 3Ha4YeHne KOHCTaH-
Tbl Nnpeobpa3soBaHusa u NMepmnos MMNYNbLCOB.

Mepuoa MMNynbCcoB — Nepuos CrneaoBaHUs MMMYNbCOB B Navke;
MOXeT ObITb 3agaHo 3HadeHne ot 1 go 1000 mc.

[MporpaMmMHO B UMMyfbCHOM pexume paboTbl BbIxoga MOryT 3aga-
BaTbCA ycTaHoBKM O6bem no mopyniko, O6bem npsmon, O6bLem 06-
paTHbIN.

Mpwn yctraHoBke O6BbEM NO MOAYIHO UMMYNbChI, KONIMYECTBO KOTO-
pbIX NPONOPUMOHaNbHO M3MEPEHHOMY 3HayeHuio obbema, nocTtynartoT
Ha BbIxog npu nobom HanpaeneHun notoka. lNpu yctaHoBke O6BbeM
NPAMOWN — TOMbKO MpY NPSIMOM HanpasneHun notoka, O6bLem obpart-
HbIW — TONbKO NpK 06paTHOM HanpaBrEeHUMN.

B nornyeckom pexume Ha BbIxode Hanuuunio cobblTvs (Unu ero onpe-
AeNeHHOMY COCTOSIHUIO) COOTBETCTBYET OAUH YPOBEHb ANIEKTPUYECKOro
curHana, a OTCyTCTBUIO COBbITUS (MNTM MHOMY €ro COCTOSHUIO) — APYron
YpOBEHb CUrHana.

Mpu paboTe B nornyeckom pexunme 3agaeTcsa 3Ha4YeHue napamert-
pa AKTMBHBbIN YPOBEHb, T.€. YpOBEHb curHana (Bbicokun unm Hus-
KUK), COOTBETCTBYHOLLMIA Hann4umo cobbiTus. MapameTpbl YpOBHEN CUT-
Hana npueeaeHsbl B [punoxeHuun b.

HasHayeHne Bbixoda B NOMMYECKOM pexume 3aaeTcs yCTaHOBKa-
MMU:
O6paTHOe HanpaBneHuWe NOTOoKa — YPOBEHb CUrHana Ha BbiXxoge U3-
MeHseTCa Npu N3MEHEHUW HanpasneHnsa noTtoka B Tpybonposoae;

Owwmnobka Q>Quakc — YPOBEHb CUrHana Ha BbIXo4e U3MEHUTCS, eCnun ns-
MepeHHOe 3HayeHune pacxofa npeBbiCUT 3HaYeHue Quaus A1 OAHHOIO
Dy pacxogomepa;
Jrobas owmnbka — ypoBeHb cuUrHana Ha BbIXOAEe M3MEHUTCHA NpU BO3-
HUKHOBEHUN NOOOM HewTaTHOW CUTyauun, AnarHoctTupyemowm npmbo-
pom;
®dnar Hanuuua nutaHusa («BbICOKUI») — NpY HaANUYMU HanpsXXeHus
NMMTaHNA Ha BbIxode (OPMUPYETCH BLICOKMA YpPOBEHb CUrHana, npwu
nponagaHuy NUTaHNA HanpsXXeHne Ha BbiIXO4e OTCYTCTBYET.

Cxema OKOHEYHOro Kackaga yHuBepcarsbHbIX BbIXO4OB U ONYcCaHue
ero pabotbl npuBeaeHbl B MpunoxeHun b. inuHa nHMM CBA3M NO YHK-
BepcarsibHoMy Bbixoay — o 300 m.
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1.5.4.3. TokoBbIN BbIXO4 pacxogomepoB ncrnonHenun Mg-113, nrg-213
TokoBbIN BbIXOA, pacxogoMepa MOXeT paboTtaTb B OAHOM M3 Tpex
ananasoHos: (0-5) MA, (0-20) MA unn (4-20) MA.
HomuHanbHas ctatnyeckas xapakTepucTnka TOKOBOro BbixoAa:

Q =Q|—|y +(QBy _QHy)IIBbIXw,

Makc — IMl/IH

roe Q — namepeHHoe 3HayeHne pacxoaa, n/MuH;

Quy — 3a4aHHOEe 3HaYeHWe HWDKHEN yCTaBKuM No TOKOBOMY BbIXOAY,
cooTBeTcTBYylOWEE |y, JI/MUH;

Qsy — 3aaHHOE 3Ha4YeHne BepxHen ycTaBKu Mo TOKOBOMY Bbixoay,
cooTBeTCTBYOLLEE lyake, JI/MUH;

lsx — 3HAYEHME BbLIXOQHOrO TOKOBOrO CUrHama, COOTBETCTBYHOLLEE
N3MepeHHOMY 3Ha4YeHuo pacxoaa, MA;

lwake — MAKCUManbHOE 3Ha4YeHWe amana3oHa paboTbl TOKOBOrO Bbli-
xoga (5 unn 20), MA;

Iy — MMHMManNbHOE 3Ha4YeHne ananasoHa paboTbl TOKOBOrO BbIXO-
aa (0 unu 4), mA.

MporpamMMHO ANst BKMKOYEHHOrO TOKOBOrO BbiXOAda 3adatoTca Aua-
nas3oH paboTbl N 3HAYEHWs1 YCTaBOK, a Takke HasHadeHue. lpu ycTa-
HOBKEe HasHayeHusi Pacxop no moaynk — TOK, NPONopUMOHarbHbIN
N3MEePEHHOMY 3HaYeHW0 pacxoda, NodaeTca Ha BbIXOA4 Npu nNo6om
HanpaBfieHMM NoToka, Npu yctaHoBke Pacxoa mpAMOM — TOMbKO Mpw
NPsSIMOM HanpaBneHun MnoToka, npu yctaHoBke Pacxon oGpaTHbIN —
npu obpaTHOM HanpaBreHUMN.

Mpu ncnonb3oBaHUM TOKOBOMO BbIXO4a BO3MOXHa paboTa TONbKO
yHMBepcarnbHOro Bbixoga Ne1.

[MapameTpbl TOKOBOro BbIXOA4a M CXeMa NOAKMYEHUSA K HEMY MpU-
BegeHbl B [NpunoxeHun b.

1.5.4.4. MNocnepoBaTtenbHbI MHTEPdeNc RS-485

lMocnepoBaTernbHbIN MHTEpdenc RS-485n03BonseT nonyyaTb WH-
dopmaumio 06 namepsieMblXx U YCTAHOBOYHbLIX MapamMeTpax, a TaKke
MoANUUMPOBaTL OOCTYMNHbIE YCTAHOBOYHbIE NapaMeTpbl.

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

NHuTepdenc RS-485 obecneunBaeTt cBA3b No kabento B rpynne 13
HEeCKOmnbKUX abOHEHTOB, OAHUM M3 KOTOPbIX MOXeT 6biTb K (CBA3b C
O4HUM pacxo4OMepoM) WM KOMMIEKC M3MepUTerbHO-BbIYMCIIUTENb-
Hbin «B3JTIET» mncnonHennsa MBK-101 nnn UBK-IMIMO. Cxema nogknto-
YEeHUs K KOMMMeKcy npuBedeHa B MHCTPYKUUW MO MOHTaXy Ha pacxo-
aomep.

[OnvHa nuHum cBasm no nHtepdency RS-485 go 1200 m.

Ckopoctb obmeHa no wuHTepdency RS-485 (ot 1200 po
115200 boga), a Takke napamMeTpbl CBA3M YCTaHaBMMBAKOTCA Nporpam-
MHO.
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1.5.5. CepBUCHbIe (pyHKLUMU

B pacxogomepe nmeeTcss BO3MOXHOCTb YCTAaHOBKM OTCEYEK MO U3-
mMepeHuto pacxoga: Mo HapacTaHuio u Mo y6biBaHUO, a Takke OT-
CeYKM NO UHAMNKATOPY.

Otceukn Mo HapacTaHuto 1 Mo yobiBaHUIO — 3TO NOPOroBbIE 3HA-
YeHus pacxoda, HMXKe KOTopbIX (Mpu M3MEHEHMM pacxoda B 60MbLUyO K
MEHbLLYK CTOPOHY COOTBETCTBEHHO) OTCYTCTBYET HakonneHne obbema,
Bbl4aya UMMNynbCOB MU TOKOBOro curHana. Npu aTom uHouumpyeTcsa Hy-
neBoOe 3HavYeHne pacxona.

OTceuyka No MHAUKaTOpy — 3TO 3HAYEHME pacxoda, HUXKe KOTOpPO-
ro MHOMUMpPYeTCA HyneBoe 3HaYeHne pacxoa, a HakonneHne obbema,
BblAa4a MMMynbCOB U TOKOBOMO CUrHana npoLosKatoTCA.

3HayeHne Kaxxaonm M3 OTCeYeK MOXET yCTaHaBnMBaTbCA B npene-
nax ot 0 go 0,255-Quaus ¢ Anckpetom 0,001-Qyans. TUNOBOE 3HAYEHME
npu Bbinycke 13 npoussoactea — 0,002-Quave.

B pacxogomepe ansa peBepCMBHOIO NoToKa OTCEYKM cpabaTbiBatoT
Kak npu nonoXuTerbHOM, Tak U Npu oTpULaTENbHOM HanpaBneHum no-
Toka. CurHan HanpaBneHus NoToka Takke U3MEHSIETCSA C Yy4eTOM yCTa-
HOBIEHHbIX OTCEYEK.
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1.5.6. KoHCTpyKUMA

[MpoTovHasa yacTb pacxogomepa BbINONHAETCH nog npucoenuHe-
HMe Tuna «caHaBu4Y», korga (MNP ¢ nomMoLblo LNUMIEK 3aXUMaeTcs
Mexay AByms hbnaHuamu, npuBapeHHbIMU K KOHUaM TpybonpoBoga B
MecTe Bpesku pacxogomepa.

BHyTpeHHAs nosepxHocTb [P dyTepyeTtcsa pesuvHon. KOHCTpyK-
LUMA NMPOTOYHOM YacTu YCTOMYMBaA K MakcumarnbHomy paboyemy aaene-
HUIO.

Ha TopueBbix noBepxHocTsax [P BbINOSIHEHbI MPOTOYKM MO
ynnoTHUTENbHbIE KomMbua. [lpy MCNONb30BaHWM OTBETHLIX riaHLUEB
yNnoTHUTENBHbIE KOMbLA obecneynBatoT Takke COOCHOCTb BHYTPEHHE-
ro kanana lNrP n Tpy6onpoeoaa.

Kopnyc BW BbinonHaeTca ns metanna.

Kopnyc BW kpenutcs Ha nonon ctounke MNP. BoamoxeH pa3BopoT
BW Bokpyr ocu ctorikn Ha 180° no 3akasy npwu BbiNycke U3 Npoun3BOa-
cTBa.

Koxyx lIMNP co cTonkon BbINOMHAETCA M3 MeTansia U COCTOUT U3
OBYX MOMOBWUH, COeAUHAEMBbIX 4-MSI BUHTaMW.

BBoa kabensa nutaHusa u curHansHoro kabens B BU ¢ kopnycom Tu-
na 2 pacxogomepos ucnonHenun MMa-113, -213 ocywecTsnseTcs ye-
pe3 kabenbHble repMoOBBOAbI, NpeaHas3HayYeHHble Ans kabenen kpyrno-
ro cedeHus HapyXHoiM guameTtpom ot 4,5 o 5,5 mm.

B ncnonnenum MMNA-113* (puc.A.2) BMECTO BEPXHErO repmMoBBOAa
YCTaHOBMEH repMeTUYHbIN pas3beM, K KOTOPOMY noAkntovaeTca kabenb
cBasm ¢ MBK-TIMMO, no kotopomy obecneymBaeTcs NUTaHWE pacxono-
Mepa 1 BbIBOA U3MepUTENbHOM MHAOpMauumn no nHtepgency. HumxkHmun
repmMoBBO/A 3armnyLUeH.
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1.5.7. Cuctema cbopa faHHbIX
C nomowb  KOMMIEKca  U3MEpPUTENbHO-BbIYUCIIUTENBHOIO
«B3JIET» ucnonHenuns MBK-101 moxeT ObITb OpraHm3oBaHa cuctema
cbopa 1 BbIHOCHOW MHAMKaLMM oT 1 Ao 8 wT. pacxogomMepoB UCMOSHe-
Hun MMNO-113 v MNNQg-213 (puc.6, 7, 8).
N3meputensHo-BblunCnUTENBHBIN  KOMMNNekc (MBK) wucnonHeHus
MBK-101 obecneumBaerT:

-CBA3b NO BHYTpeHHeMy wuHTepdency RS-485 ¢ pacxogomepamu
«B3NET MMay»;

npuem, ob6paboTKy M apxvBupoBaHWE M3MEPUTENBHON WHopmauun,
NOCTynaloLen OT pacxogoMepPoB, NOAKITOYEHHbIX MO BHYTPEHHEMY WH-
Tepdpency;

BbIBOJ, N3MEepPUTESIbHOWN, apXMBHOW, YCTAHOBOYHOM U OMArHOCTUYECKOMN
WHopMauun Ha uHAMKaTop, Mo uHTepdency RS-232 mnu RS-485,
Ethernet n 4yepes yHMBepcarnbHble BbIXOAbI.

MogkntoyeHne pacxogomepoB no uHTepdency RS-485 k Gnoky
MBK-101 npomnssogutcs yepes 6nok kommytaumm BK-102 24B/RS-485
(BK-101 RS-485). bnok BK-102 24B/RS-485 kpome kOMMyTauuu WH-
Tepdenca RS-485 ogHOBpeMEHHO MOXET MCNONb30BaThCA ANA KOMMY-
Tauun HanpskeHus =24 B (NOAKNIOYEeHUS HECKOSTbKMX pacxo4oMepoB K
O[IHOMY UCTOYHUKY NUTaHusa =24 B).

MoapobHoe onncaHue Komnrekca npuBeneHo B AOKYMeHTe «Kom-
nnekc  uaMeputenbHo-BbluucnTENbHbIN - «B3JIET»  mncnonHenune
MBK-101. PykoBoacTteo no skcnnyaTtauun» B53.00-00.00-30.

RS-485 «—» RS-485
Pacxogowmep [* > Bnok RS-232
NBK-101
>
e ees YHMBepcanbHble
| BbIXoAbl
=24 B =24 B

Puc.6. Cucrema c6opa gaHHbIX 1 BbIHOCHOM UMHAMKaLUKN Ha 6a3e KOMMeK-
ca «B3JIET UBK» ncnonHenna UBK-101 gnsa ogHoro pacxogomepa.
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RS-485

RS-485
Y \/
Pacxogomep Pacxogomep
Nel e Ne8
A A
=24 B =24 B
e vee l«—» RS-485
Y Y Briok |, Rs-232
nnara nnara RS-485 MBK-101
KOMMyTauum | KoMMyTauum | >
=24B RS-485 e «+ YHuBepcanbHble
4 | BbIXoAbl
BK-102 24B/RS-485

=24 B

I:24B

Puc.7. Cuctema cbopa AaHHbIX U BbIHOCHOW MHAUKALMKM Ha Oa3e KOMNek-

ca «B3JIET UBK» ucnonHeuuna UBK-101 ¢ ucnonn3osaHuem BK-102
Aansa 2-8 pacxoaomepos.

Pacxogomep
Ne1 - RS-485
. BK-101
| RS-485
i RS-485
Pacxogomep I
0
Ned -< RS-485
\
7y «—» RS-485
o000 Bnok
RS-232
uBk-101 [
BK-101 ,
=24 B e e e YHMBepcanbHble
BbIxoAbl

=24 B =24 B

Puc.8. Cuctema cbopa AaHHbIX U BbIHOCHOW MHAWKAUMM Ha Ga3e Kowm-

nnekca «B3JIET UBK» ncnonHeHna UBK-101 ¢ ucnonb3oBaHUeM
BK-101 ansa 2-8 pacxoaomepos.
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1.6. MapkupoBKa n nnombébupoBaHue

1.6.1. Ha nepeaHen naHenu 6noka naMmepeHnsa pacxogomepa ykasbiBaroTCA:

- HaumeHoBaHune 1 ob6o3Ha4veHne npmbopa;

- TOBApPHbIN 3HAK (PUPMbI-U3roTOBUTENS;

- 3HaK yTBEPXAEHNA TUMNa CpeacTBa U3MEPEHUS;

- BUA NCMOSNHEHNS;

- HaNpsKeHne NUTaHusl pacxoaomMepa;

- 3aBOCKOM HOMED.
Tunopasmep pacxogomepa ykasaH Ha kopnyce [1I1P.
Ha nepegHen naHenu 6roka KOMMyTaUMmM yKka3blBaeTCs:

- HaMMeHoBaHue 1 0bo3HaveHne Bnoka;

- TOBAPHbIN 3HAK (PUPMbI-U3rOTOBUTENS.

1.6.2. Nocne nosepku pacxogomepa nnomMOupyeTca KOHTakTHas napa pas-
peLlleHns moandukaumm KannbpoBOYHbIX NAapaMeTpPOB.

1.6.3. KoHTakTHas napa paspeLueHss Moangukauum cepBUCHbIX NapameTpoB
MOXeT OblTb onnomMbupoBaHa nocre NpoBeAEHUs NyCKOHanago4HbIX
paboT.

Kpome TOro, aons sawutbl OT HECAHKLUMOHUPOBAHHOIO AOCTyNna npu
TPaHCNOPTMPOBKE, XPaAHEHUN UMW JKChnyaTaunum MOXeT OblTb OnsioM-
BGuposaH kopnyc 6noka namepeHus.
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2. NICMNOJ1Ib3OBAHUE MO HASHAYEHUIO

2.1. dKkcnnyaTtauyuoHHble orpaHU4YeHus

2.1.1. OkcnnyaTauma pacxogomepa AOSDKHA MNpoU3BOOUTLCA B YCNOBUAX
BHELUHNX BO3AENCTBYIOLWMX DAKTOPOB, HE NPEBbILIALLNX A0MYCTUMbIX
3HayeHuKn, oroBopeHHbIx B N.1.2.7.

2.1.2. PacxogomMep MOXeT yCTaHaBNuBaTbLCA B BEPTUKANIbHOM, rOPU30OHTaslb-
HOM WIM HakroHHOM Tpybonposoge. Hanuune rpasesukoB unu cneuu-
anbHbIX PUNBTPOB HE 06A3aTENBHO.

2.1.3. TouHasa n HagexHas paboTa pacxogomepa obecneymBaeTcsa npu Bbl-
nosiHeHun B mecte yctaHosku [NMNP crnegyrowmnx ycnosui:

- OTCYTCTBYET CKOMMEHNE BO3AYXa;
- AaBMeHne XNOKOCTN UCKNoYaeT rasoobpasoBaHne B TpybonpoBoae;

- Ha Bxoge u Bbixoge [P nmeloTcsa NpsAMOnNMHENHbIE yYacTku Tpybo-
NpoBO4a COOTBETCTBYIOLWEN ANMHbI (MPUBEAEHbI B MHCTPYKLMM NO MOH-
Taxy Ha pacxogomep). Ha aTux ydacTkax He OOSMKHO ObiTb HMKaKMX
YCTPOMWCTB U 3NIEMEHTOB, BbI3blBAOLNX U3MEHEHNE CTPYKTYPbI MNOTO-
Ka XXWOKOCTW;

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

- HaNPSAXXeHHOCTb BHELUHEero MarHUTHOro Mons MPOMbILIIEHHOW YacTOTbl
He npeBbiwaeTt 400 A/m.

BHUMAHMUE! 3anpeliaetcsa Ha Bcex atanax paboTbl C pacxono-
MEPOM KacaTbCsl pykaMu 3NeKTPOAOB, HaAXOAALMXCA BO BHYTPEHHEM
kaHane MNrpP.

2.1.4. Tun n cocTaB KOHTPONMUPYEMOM XMUOKOCTU (Hanuyne n KOHUEeHTpaums
B3BECEWN, MOCTOPOHHUX XNOKOCTEN U T.MN.), PEXNUM paboTbl N COCTOSIHME
TpybonpoBoga He OOIMKHbI NPUBOANTL K MOSBNEHUIO OTMOXEHWUW, BNU-
AWMX Ha paboTOCNOCOOHOCTL M METPOSIOrMYECKME XapaKTEPUCTUKK
pacxogomepa.

Ona obecne4yeHuss paboTOCNOCOGHOCTU pacxogomepa B CU-
cTeMax, MUCNOoNb3yKLWMUX MO KAaKUM-NMMOO NpPUYMHAM YrosnbHble
dunbLTpbLI, HEOGXO0AMMO CnNeauTb 3a UX UCNPaBHOCTLIO.

2.1.5. HeobxogumocTb 3alMTHOrO 3a3emMneHust npubopa onpegensieTca B
COOTBETCTBUM C TpeboBaHusMn rmasbl 1.7 «[1paBun yCTPONCTBa 3NEKT-
POYCTAHOBOK» B 3aBUCUMOCTU OT HaMpsKEHWA MUTaHUA U YCrOBUN
pasmeLleHns npubopa.

3asemnenne npmnbopa Npom3BoAUTCS C MOMOLLLIO KNEMMbl 3aLuUT-
HOro 3a3eMrieHNsa — crneumanbHOro BMHTA, PacrnosioXXeHHOro Ha Groke
namepenuns (puc.A.1, A.2).

2.1.6. MonHnesawmTa obbekTa pasmeleHms npubopa, BbINOMIHEHHAsA B CO-
OTBETCTBUUN C «MHCTpyKUMEN MO YCTPOWMCTBY MOSTHUE3ALUNTbI 34aHUMN,
COOPYXEHUN W NPOMbILWEHHbIX KOMMYyHUuKaumny CO153-34.21.122-
2003 (ytBepxaeHHon [lpukazom MwuHaHepro Poccun Ne280 ot
30.06.2003), npegoxpaHsaeT npmbop OT BbIXOAa M3 CTPOS MPU HaNMYmnm
MOJTHUEBbLIX Pa3psiAoB.

2.1.7. TpeboBaHua K ycnosBmsam aKcnnyataumm n BbIOOpPYy MecTa MOHTaxa,
NpuBEOEHHbIE B HACTOSILEN 3SKCMyaTaunoHHOM LOKYMEeHTauun, y4du-
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TbIBalOT HaMbonee TUNUYHbIE BHELLHME (DaKTopbl, BNusioLMe Ha pabo-
Ty pacxogomepa.

Ha o6bekTe akcnnyaTaumMm MOryT CyLeCTBOBaTb UM BO3HUKHYTb B
npouecce ero akcnnyaTauuMu BHellHWe ¢aKkTopbl, He noaaatolmecs
npeaBapuTenbHOMY MPOrHO3Y, OLEeHKe WM MPOBEpKe WU KOTopble Mpo-
N3BOAUTENDb HE MOT y4ecTb Npu pa3paboTke.

B cnyyae nposiBneHns nogobHbIx hakTopoB cregyeT yCTpaHUTb MX
WM HaNTM MHOE MECTO 3KCMiyaTauuwu, rae AaHHble hakTopbl OTCYT-
CTBYIOT UNN He OKa3blBaOT BNMSIHUSA Ha paboTy usaenus.

2.2. Bbibop TMNopa3mMmepa pacxoaomepa

Bbibop TMnopasmepa pacxogomMepa onpedensieTcs auanas3oHoM
pacxogoB B Tpybonposoae, rae 6yaer yctaHasnmatbea [MP. Ecnun
AnanasoH pacxodoB Ans AaHHOro TpybonpoBoda yknagblBaeTcs B
AvnanasoH pacxogoB HECKOSbKMX TUMOpasMepoB pacxogomepa, TO
onpeaensaTb HYXHbIN TUNopasMep pekoMeHOyeTCa UCXOAA U3 3aaHHO-
ro NnpeaenbHOro 3Ha4YeHnd NoTepb Hamnopa.

2.3. NNoaroToBKa K paboTte

2.3.1.

Mepbl 6e3onacHocTn

2.3.1.1. K paboTte ¢ pacxogomepom gornyckaetca nepcoHan He monoxe 18 ner,

N3YYMBLLNIA 3KCMNNyaTaUMOHHYIO OKYMEHTaUMo Ha usgenve.

2.3.1.2. lpn nogrotoBke M3genus K UCNOMb30BaHUIO N B npoLecce aKcnnyaTa-

UMM OOMmkHbl cobniogatecs «[llpaBuna TexXHUYECKOW JKcnnyaTauum
9NEeKTPOYyCTaHOBOK noTpebutenen» «lpaBuna TexHukn 6e3onacHoCTu
Npu1 aKcnnyaTauumn 3neKTpoyCcTaHOBOK NOTpeduTenammy.

2.3.1.3. lNpn npoBeaeHnn paboT ¢ pacxogoMepoM onacHbiMK dpakTopamu Ans

yerioBeKa ABJIAITCA:

nepemMeHHoe HarpskeHue (C AencTBylWMM 3HadeHnem o 264 B uva-
ctoton 50 I'w);

- AaBneHue B Tpybonposoae (o 25 Mrla);
- Apyrue gakTopbl, CBSA3aHHble C NpodunemM un cneumdukon obbvekTa, rae

npon3BoaAnNTCA MOHTaX.

2.3.1.4. B npouecce paboT N0 MOHTaxy, NyCKOHanagake uinm peMOHTY pacxono-

2.3.2.

Mepa 3anpeLaeTcs:
NPOM3BOANTbL NOAKMIOYMEHUSI K pacxogomepy, NepeknoyeHnss PexxmmMoB
UM 3aMeHy 3NeKTpopaamnoaieMEHTOR NPU BKIIIOYEHHOM MUTaHUK;

npou3BoaANTb AEMOHTaX pacxogoMmepa u3 TpybonpoBoga 4O MOSHOro

CHATMSA JaBrneHus Ha yyacTke Tpybonposoaa, rae npoussoasatcs pabo-

Thl;

MCNONb30BaTb HEWCMpPAaBHbIE 3NEKTPOPaANONpPUGOPLI, 3NEKTPOUHCTPY-

MEHTbI NMM60 6e3 NOoAKMIYEHMS X KOPNYCOB K MarMcTpany 3awmuTHOro

3a3eMneHus.

Mpw BBOAE B 3KCMNyaTaLMi0 pacxogoMep AOMKHO ObiTb NPOBEPEHO:
COOTBETCTBME HanpaBneHust CTPENKM Ha Kopryce pacxoaomepa

HanpaBneHWIo NOTOKa XUAKOCTU B TPYOONPOBOAE;

COOTBETCTBME ANWH MPSMONMHENHbIX Y4acTKOB Ha BXOAE W BbIXoae

pacxogomepa;
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- MPaBUIbHOCTb MOAKMOYEHUS pacxogomMepa M B3anMOLEMNCTBYIOLLENO
obopynoBaHusi B COOTBETCTBUM C BbIOpaHHON CXeMOW;
- NPaBUNbHOCTbL 3afaHHbIX PEXMMOB paboThbl BbLIXOAOB pacxo4oMepa;
- COOTBETCTBME HAMPsHKEHUA NUTAHNA 3a0aHHbIM TEXHUYECKUM XapakTe-
pUCTUKaM.
2.3.3. Pacxogomep ucnonHenun MMA-113, -213 npy nepBoM BKITHOYEHUN UNA
nocne AnUTeNbHOro nepepbiBa B paboTe rotoB K aKcniyataumm nocne:
- MOJSTHOrO MNpeKpaLweHns ANHaAMUYECKNX TMOpPaBlIMYECKNX MPOLIECCOB B
TpybonpoBoae, CBsA3aHHbIX C UIBMEHEHMEM CKOPOCTU U pacxona >XMUAKO-
CTW (MpX OMOPOXHEHUN UMW 3anofnHeHUn TpybonpoBoaa, perynmpoBke
pacxoga v T.n.);
- 30-M1HYTHOW NpombIBKKU [P NOTOKOM XNOKoCTH;
- 30-M1HYTHOrO Nporpesa pacxogomepa.
2.3.4. MNepen BBOAOM B 3KCnnyaTtaumo Heobxogmmo onnombupoBaTb pacxo-
AoMep U 3agBuxkkM 6annaca (Nnpu ero Hanu4um).

2.4. NMopsapok paboTbl

CpoaHHbIM B 9KcnnyaTtauuto pacxogomep ucnonHeHun [1M0-113,
-213 paboTaeT HeENpPepbLIBHO B aBTOMATUYECKOM PEXNME.

Pacxogomep vcnonHenus MMNAO-113*, HadnmHaeT paboTy npu noa-
KntoyeHun Kk Hemy komnnekca WBK-IML » rotoB k paboTe 4epes
3-4 MUHYTbI NOCre BKMOYEHNA NMUTaHUA.

WHdopmaums o6 namepsiembix napameTpax U COCTOSHUU pPacxo-
AomMepa MOXeT CUMTbIBaTbCH MO nocrnegoBaTenibHOMY WHTepdency
RS-485,a Takke, B 3aBMCMMOCTU OT MCMNOJSIHEHUS pacxogomepa, C WUH-
ankatopa, C yHMBepcarnbHbIX 1 TOKOBOIO BbIXOAOB.
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2.5. Bo3MOXHble HencnpaBHOCTU U MeToAdbl UX yCTPaHe-

HUA

2.5.1. lNepeyeHb HeucnpaBHOCTEM W HELWITaTHbIX CUTyauun, OuarHoCTupye-
MbIX NpUBOPOM U MHANUMPYEMBbIX B BMAEe cumBoria H Ha cooTBeTCTBY-
loLLLEM 3HAKOMeCTe MHAuKaTopa pacxogomepa nnbo B BMAE cnvcka Ha
COOTBETCTBYIOLEN BKNnaake nporpaMmmbl « MoHntop B3JIET MIM4», npu-
BeaeH B Tabn.8. OTcuyeT nopsiAKoBOro HoMepa 3HaKoMecTa NpOou3BO-

AONTCA clieBa Hanpaso.

Ta6bnuua 8
Howmep CopaepxaHne HeucnpaBHOCTW, HELUTATHOW CUTyaLun Mpumevanue
3HakomecTa
1 MpnGop HE NHMLUManNM3nMpoBaH
2 OTtkas nsmepurens
3 3Ha4yeHue pacxoaa bonblie Q,aus cMm. Tabn. 1
4 MHorokpaTtHbIn c6on Npu N3MepeHnn
5 3HayveHune Kp ans sbixoga Ne2 HEKOPPEKTHO
6 3HayeHne Kp ans Bbixoga Ne1 HEKOPPEKTHO
7 OAHOKpaTHbIN COON NpU U3MEPEHNN

2.5.2. MNpun nosiBneHnn nHamkaumm cumeona H Ha 3HakomecTte 1 vnu 2 npu-

6op Heo6Xx0AMMO OTNPaBUTb B PEMOHT.

2.5.3. B cnyyae nHankaumm cumBona H Ha gpyrnx 3HakomecTtax u/unuv oTcyT-
CTBUS CUrHana Ha yHvusepcanbHOM BbIXoAe crnegyeTt NpoBepuThb:

- Hann4yme n cooTBeTCTBME HOpMaM HanpsaxxeHna nuTaHnAa Ha BXoae pac-

X0[JOMepa M UCTOYHUKA BTOPUYHOIO NUTaHUS;
- HaOEXHOCTb NoACcoeaNHEeHUs Lienen NUTaHns;
- Hanu4yme XWOKOCTU N ee ABWXKEHUS B TpyOonpoBoae;

- OTCYTCTBME CKOMMNEHNSA ra3a B MECTE YCTaHOBKM pacxogoMepa;
- KOppeKTHOCTb 3Ha4veHun KP n oTceuyek no pacxogy; npu Heobxogmmo-

CTUN UBMEHNTb UX 3HAYEHUA.

Mpu NONOXMTENbBHBLIX pe3ynbTaTax NepPeYnNCrieHHbIX Bbille NpoBe-
poK crnegyeT obpaTUTbLCS B CEPBUCHbIN LIEHTP (pernoHarnbHoe npeacra-
BMTENbLCTBO) UMW K U3rOTOBUTENIO M3OENUS ANsi ONpeAeneHnsi BO3MOX-

HOCTW ero garbHenLen sKkennyaTauuu.

2.5.4. Pacxogomep «B3NET MMNA» no Bugy NCNOAHEHNSA U C y4€TOM YCNOBUN
3Kcnsiyatauum OTHOCUTCS K U3OernnsM, PeMOHT KOTOPbIX NMPOU3BOANTCSA

Ha  chneuManuaupoBaHHbIX  NpeanpuaTusax — nnbo

n3rotoBuTene.

27

npeanpuUsaTm-



3. TEXHWYECKOE OBCNYXXUBAHUE

3.1. lpoBepKa TeXHUYECKOro COCTOAHUSA

3.1.1. BBegeHHbIM B akcnnyaTaumio pacxogomep ncrnonHenun MNrg-113, -213
pekomMmeHayeTca noasepraTb NepuoguyeckoMy OCMOTPY C LIESbIO KOH-
Tpons:

- paboTOCNOCOOHOCTN pacxoaomMepa;

- cobnogeHnsa yCnoBuin akcniyataumm;

- HANNYNA HaNPSHKEeHUS] NMNTaHWUS;

- OTCYTCTBUSA BHELLHMX NOBPEXAEHUN COCTaBHbIX YacTen pacxogomMepa;
- HAAEXXHOCTU 3MEKTPUHECKNX N MEXAHNYECKMUX COEONHEHUN.

MepuvoaMYHOCTb OCMOTPAa 3aBUCUT OT YCIOBWUIA 3KCNnyaTauuun, HO
He JOoJMKHa ObITb peXXe OHOro pasa B [Be Hedenu.

[na pacxogomepa ncnonHexua MMa-113* nepnoanyeckuin ocmoTp
OOIMKEH MPOBOAMTLCA C LENbl BbISBIIEHUS BHELLUHMX MOBPEXOAEHUN,
CNOCOOHbIX OKa3aTb BnMsHME Ha ero paboty. OcMOTp OOMKEH NPOBO-
ONTbCA HE pexe OAHOro pasa B ABa mecsua.

3.1.2. HecobniogeHwe ycrnoBuin akcnnyaTtaumm pacxogoMepa B COOTBETCTBUM
c n.n.1.2.7, 2.1 MOXeT NPUBECTWN K €ro OTKasy WUnu rnpesbILLEHNIO JOMNY-
CTMMOTO YPOBHS MOrPeLLIHOCTU N3MEPEHUN.

BHelwHne noBpexaeHus Takke MOryT MPUMBECTM K MPEBbILLEHMIO
AONYCTUMOrO YPOBHSI MOrPELUHOCTM u3MepeHuin. [lpu  nosiBneHum
BHELLHWUX NOBPEXAEHUN n3genus unu kabens nMTaHus, cBaA3n HeOOXo-
AMMO 06paTUTLCA B CEPBUCHbLINA LEHTP UMW pPerMoHanbHoe npeacTaBu-
TENbCTBO AN onpeAeneHnss BO3MOXXHOCTU ero AanbHenwwen aKcnnya-
Tauun.

3.1.3. B npouecce akcnnyaTaumMm pacxogomepa He pexe of4HOro pasa B rof
Heob6xoQMMO NPOBOAUTL NPOMUNAKTUYECKUI OCMOTP BHYTPEHHEro Ka-
Hana (MNP Ha Hannuve 3arpsasHeHun u/wunu otnoxeHun. [onyckaeTtca
Hanuyue nerkoro Haneta, KOTOPbIN AOMKEH CHAMATBLCHA C MOMOLLBIO YK-
CTOW MArKOn BETOLLUN, CMOYEHHOW B BOJE.

Mpn BbICOKOW CKOPOCTM 0BpasoBaHMs OTIIOXKEHUNA, @ Takke B CNy-
Yae BO3MOXHOIO NOSABMEHNA MACNSAHON UM HEPTAHOW MIEHKN, OCMOTP
N OYUCTKa BHYTpPeHHero kaHana lMIrNP gomkHbl NpoBoAUTBLCA C HEODXO-
AOMMOM NEPUOANYHOCTBIO.

Mpn Hanuuun 3arpsa3HEHNA M/MNuU OTNOXEHUN ApYroro Buaa nmbo
MX CYLWECTBEHHOW TOMLWMHbI HEeobXoAMMO MPOM3BECTU OYUCTKY MNO-
BepxHocTu MNP 1 oTnpaBuTb pacxogoMep Ha BHeoYepeHY NOBEPKY.

OumnCTKy OTNOXEHUNW B ITOM Cllydae pPeKoMeHOyeTCcs MNpoBOAMTb
cpasy Xe nocre M3BreYeHnsa pacxogomepa ns Tpybonposoga ¢ NoMo-
LLbHO BOAbI, YACTOM BETOLUN N HeabpasnBHbIX MOKOLLMX CPEOCTB.

3.1.4. lpn oTnpaBke pacxogoMepa Ha MOBEPKY UM B PEMOHT Heobxoammo
nocrne OeMOHTaxa O4YMCTUTb BHYyTpeHHur kaHan MNP oT otnoxeHun,
obpa30oBaBLUMXCH B Npouecce aKcnnyataumum, a Takke OT OCTaTKoB pa-
Bouyen xugkoctn. OcTaTtkm arpecCCMBHOM XWUAKOCTU AOJTKHbI ObITb
HEeUTPaNM30BaHbI.

Mpn MOHTaxe N OeMOoHTaxe pacxogomepa HeobxoanMmMo PyKOBOA-
CTBOBAaTbCHA MHCTPYKLUMEN NO MOHTaXy pacxogomMepa.

28



OtnpaBka pacxogomepa Ons NpoBedeHWs noBepku nubo rapas-
TUMHOrO (NocrerapaHTUMHOINO) peMOHTa AO0SMKHA NPOM3BOANTLCS C Nac-
NopTOM pacxogomepa. B conpoBoantTenbHbIX JOKyMEHTax HeobxoamMmo
yKkasbiBaTb MOYTOBbLIE PEKBU3UTLI, TernedoH U akc oTnpaBuTens, a
Takke cnocob n agpec obpaTtHOM OOCTaBKM.
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3.2. MeToauka noBepKu

HacToswas metoanka noBepkn pacnpoCTpaHAeTCs Ha pacxogome-
pbl-cHeTymkn anektpomarHutHole «B3JET MMO» n yctaHaBnuBaeT me-
TOoObl U cpeacTea NepPBUYHON N NEPUOONYECKON NOBEPKM.

Pacxogomep-cyeTunk anektpomarHutHbein «B3JIET TMMA» npoxo-
OUT NepBUYHYIO NOBEPKY NPWU BbIMyCcKe U3 Npou3BoACTBa M nocne pe-
MOHTa, nepuoanveckne — B npouecce akcnnyataumm ¢ NepuoguyHo-
CTblO, yKa3aHHOW B NacrnopTe Ha pacxogomep.

MexxnoBepoyHbIN MHTEpBan — 2 roga.

3.2.1. Onepauun NoOBepKMU

3.2.1.1. MNMpwn npoBefeHNN NOBEPKN AOMKHbI OblTb BbIMNOMHEHbLI OnNepauun, yka-
3aHHble B Tabn.9.

Ta6bnuua 9
|_|yHKT Onepau,vlm, nposoanMbie Npn AaHHOM
HanmeHoBaHue onepauwni OOKYMeHTa BUAE NOBEPKN
Nno noBepke nepBnyHasa nepunoanyeckas
1. BHelHMn ocMOTp 3.2.7.1 + +
2. OnpoboBaHue 3.2.7.2 + +
3. OnpeaeneHune NOrpeLLIHoCTH
pacxogomMepa npu nsmepeHunn
obbema n cpegHero 00 bLEMHOro
pacxofa 3.2.7.3 + +
4. MNogTeepxaeHne coOTBETCTBUSA
nporpammMmHoro obecnevyeHms 3.2.7.4 + -

3.2.1.2. [lonyckaeTcs BbINOSIHATL NOBEPKY HE B MOIHOM Auana3oHe NacrnopTHbIX
3HayeHu napamMeTpoB, a TOSMbKO B 3KCMNnyaTauuvoHHOM AuanasoHe U
TOJIbKO NapamMeTpoB, UCMOSb3yeMbIX MPU KCNyaTauunu.

3.2.2. CpepctBa noBepKuU

3.2.2.1. lpn npoBeAeHUN NOBEPKN NPUMEHSETCSA NOBEPOYHOE 060pYyAOBaHME:!
1) cpencTBa n3amMepeHnsi U KOHTPONS:

- ycTaHoBKka nosepoyHasa «B3J1ET IMY» ana nosepkn meToaom msmepe-
HMA obbema (cpeaHero pacxoga, Macchl) C npegenammn gonyckaeMom
OTHOCUTENbHOW MnorpewHocTn He 6onee 1/3 npegenoB gonyckaemown
OTHOCUTENbHOM MOrPELLUHOCTN N3MEPEHNSA PACXO40OMEPOB;

- marasuH conpotmenenun P 4831, 2.704.0001TY, npegenbl gonyckae-
MOrO OTKIOHEHUS conpoTMBReHns He 6onee + 0,022 %;

- BonbTmMeTp B7-43 Tr2.710.026 TO, ananasoH 10 mkB-1000 B, oTHOCK-
TenbHasa norpeLwHocTb He 6onee + 0,2 %;

- yactotomep Y3-64 [OJIN 2.721.066 TY, ananasoH 0-150 MI'y, oTHOCK-
TenbHasa NorpeLlHocTb He 6onee + 0,01 %;
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2) BCcrioMmorarterbHble YCTPOWCTBa:
- maHomeTp, NOCT 6521, ananasoH 0 -2,0 MMMa, kn. 0,4;
- reHepaTop umnyrnbcoB [5-88 B3.264.117 TY, yactota 1 'y - 1 MI'y;
- ocunnnorpad C1-96 2.044.011 TY;
- IBM - cOBMECTMMbIN NEPCOHANbHbLIM KOMMbIOTEP.

3.2.2.2. [lonyckaeTca npuMeHeHne apyroro obopyaosaHus, npubopoB K
YCTPOMWCTB, XapaKTepPUCTUKM KOTOPbIX HE YCTYynawT XapakTepucTuKam
obopynoBaHus n npubopos, npmeeaeHHbIX B N1.3.2.2.1. [pu oTCcyTCTBUM
obopyaoBaHMa M npuboOpoB C XapaKTepUCTUKaMU He YCTynaroLmMmm
yKasaHHbIM MO cOrnacoBaHuio C npeacrasuteniem PocTtexperynuposa-
HWS, BbIMNOMHSAOLWEro NOBEpPKY, AONyckaeTcs npumeHeHne obopynosa-
HUA U NPMBOPOB C XapaKTePUCTUKaMK, 4OCTAaTOYHbIMK AS1S NOMy4YeHns
[OCTOBEPHOro pesyrbTaTta NOBEPKU.

3.2.2.3. Bce cpencrtBa M3MEpPEHUN M KOHTPONSA OOSMKHbl ObiTb MOBEPEHbl U
UMeTb AENCTBYIOLLNE CBUAETENLCTBA UMM OTMETKM O NOBEPKE.

3.2.3. TpeboBaHMAa Kk KBanucdukaumm noBepuTenen

K npoBeaeHunto namepeHui npmn nosepke n obpadboTtke pesynbTaTtoB
N3MepeHnin AonyckatTCa nNuua, aTTeCToBaHHbIE B Ka4yecTBe nNoBepute-
N8, U3yYmBLUME IKCMNITyaTauMOHHY0 AOKYMEHTALMIO Ha pacXxoaoMepbl 1
cpenctBa NoOBEPKW, UMEIOLLME ONbIT MOBEPKM CPEACTB U3MEPEHUN pac-
xoaa n obbema XMAKOCTU, a Takke NpoLllefLlune MHCTPYKTaX Nno TeXHWU-
ke 6e30MacHOCTM B yCTaHOBMEHHOM MOPSIAKE.

3.2.4. TpeboBaHMA Ge3onacHOCTU

Mpu npoBeaeHMN NOBEPKM AOSMKHbI ObITb cobnoaeHbl TpeboBaHUs
6esonacHocTM B COOTBETCTBUM C «[1paBunamm TEXHUYECKOW 3IKChrya-
TaumMm 3neKTpoycTaHOBOK noTpebutenen» u «lpaBunamm TeXHUKU
6Ge3onacHOCTM Npu aKcnnyaTaunn aNeKTPoyCTaHOBOK NoTpebutenammy.

3.2.5. YcnoBuss npoBeAeHUs MOBEpPKU

Mpu NpoBeaeHun NoBepkn AOMKHbI ObiTb COOMOAEHBI cneayoLimne
yCroBUSi:

- Temnepatypa okpyxatoLlero sosgyxa ot 15 no 40 °C;

- TemnepaTtypa nosepovHom xuakoctn ot 5 go 40 °C;

- OTHOCUTENbHaga BnaxHocTb Bo3ayxa ot 30 go 80 %;

- aTMocepHoe gasneHune ot 86,0 go 106,7 kla;

- HanpsbKeHne NTaHus NnepeMeHHoro Toka ot 187 0o 242 B;
- yacTtoTa nutatowen cetn ot 49 oo 51 lNu;

- BHELLHMNE 3NEKTPUYECKME N MArHUTHbIE MO HaMPsSPKEHHOCTLIO He 6o-
nee 400 A/m.
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MPUMEYAHNA.

1. MoHTax pacxogomMepa AOMMKEH NPOU3BOANTLCHA B COOTBETCTBUMMU C WH-
CTPYKUMEN MO MOHTaXY.

2. MNpwn onpegeneHnn MeTPOSIOrMYECKNX XapakTepUCTUK pacxogoMepa Ha
MOBEPOYHbIX YCTAHOBKax He06Xo4MMO:

- NPOBEPUTb COCTOSIHME 3a3eMreHus (3aHyneHns) NOBEPOYHON YCTaHOB-
KW;

- 3a3eMNUTb  YCTAHOBIEHHbIE UCMbITYyeMble nNpubopbl. 3asemneHve
OOIMKHO ObITb BbIMNOMHEHO coeduHeHueM Kopnyca npubopa wraTHbIMU
3a3eMngaWMMn NpPoBOAHMKaMKM C TpybonpoBOAOM M3MEPUTENBHOMO
yyacTka C MOMOLLbO BUHTOBOrO COEAMHEHUS, NPedyCMOTPEHHOro Ha
BGoKOBOV NOBEPXHOCTM hIIaHLEB.

3.2.6. NMoaroToBKa K NnpoBeAeHUIO NOBEPKU

3.2.6.1. lNepen npoBeaeHneM NOBEPKN AOIMKHbI ObITb BbIMNOMHEHbI creayoLmne
noarotToBuTENbHbIE PaboThl:

- MPOBEepKa Hanu4nsi NOBepoYHOro obopyaoBaHNA B COOTBETCTBUM C pas-
genom 3.2.2 HacToAawen MEeTOAUKU;
- NpoBepKa HanNM4uMs OencTBYOLWNX CBUAETENLCTB UM OTMETOK O NoBep-
Ke CpeacTB U3MEPEHUIN N KOHTPONS;
- MpOBEpPKA HanuMuusi nacnopta C OTMETKOM oTAena TeXHUYECKOro KOH-
Tponsa dupmbl «B3JIET» Ha noBepaembIn pacxogomep;
- NpoBepKa cobntoaeHns ycnosun pasgena 3.2.5 HacTosLWen MeTOOUKN.
3.2.6.2. lNepen npoBeaeHNEM MOBEPKN OOMKHA ObiTb MpoBeAeHa NoAroToBka K
paboTe kaxgoro npubopa, BXoAsLWEro B COCTaB NoBEepOYHOro obopy-
[0BaHUs, B COOTBETCTBUN C €r0 MHCTPYKUMEN NO SKCMyaTauuu.
3.2.6.3. lNepeg npoBegeHMEM MNOBEPKM OOMMKHaA ObliTb cobpaHa noBepo4Has
cxema B cooTBeTCTBUM C [punoxeHuem B.
3.2.6.4. MNogknoyeHe NOBEPOYHOrO WM BCrnomoraTenbHOro obopygoBaHUs K
pacxogoMepy BbINOSTHAKTCA B COOTBETCTBUN C HACTOSALLLEN METOANKON.

3.2.7. poBeaeHne noBepKu
3.2.7.1. BHeLWHW ocMOTp
Mpn npoBeAeHUN BHELLHEro OCMOTPa AOSMKHO OblTb YCTAHOBMEHO
COOTBETCTBME BHELUHEro BMAa pacxogomepa cnegylowmm TpeboBaHu-
AM:

- Ha pacxogomep OommKkeH ObITb HaHECEH 3aBOACKOM HOMED;

- KOMMSMEKTHOCTb U 3aBOACKOW HOMeEp pacxogomepa OOfKeH COOTBeT-
CTBOBaTb YKazaHHOMY B rnacnopTe;

- Ha pacxogomMmepe He AO0SMKHO OblTb MEXaHU4YeCKUX NOBpeXaeHun n ge-
JeKTOB MOKPbITUIA, NPENATCTBYIOLWNX YTEHUIO HaanNucem U CHATUIO OT-
CYETOB MO MHAMKATOPY, YXyALlarLWMX TEXHNYECKME XapaKTEPUCTUKN U
BNUSAIOLWMX HA paboTOCNOCOBHOCTL.

MPUMEYAHWE. MNpu Hanu4nmn 3arpsisHeHNss NPOTOYHOW YacTu pac-
XxogomMepa HeobXoaMMO NPOU3BECTU €€ YUCTKY.

Mo pesynbTaTam ocMoOTpa AenaeTcd OTMeTKa O COOTBETCTBUWN B
npoTokone (MpunoxeHne B).
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3.2.7.2. OnpoboBaHne

OnpoGoBaHne pacxogoMepa OCYLLECTBSIETCA Ha MOBEPOYHOM
yCTaHOBKe.

OnpoboBaHune ponyckaeTcs NpoBOAUTb B OTCYTCTBMM NpeactaBu-
Tensa opraHa PocctaHpgapTa.

[Mocne BKNOYEHUN NUTaHUS K Nporpesa npubopa, N3MeHsIst pacxon,
Ha MOBEpPOYHOM YyCTaHOBKe, Heobxoaumo ybeanTbCa B COOTBETCTBYIO-
LLIMX MBMEHEHUAX MOKa3aHUin pacxogomepa.

3.2.7.3. OnpegenexHune nNorpeLuHoCcTn pacxogomepa

OnpepneneHne NOrpeLHoCT pacxogoMepoB Npu M3MepeHun obb-
eMa n cpegHero o6bLEMHOrO pacxoga pPeKOMeHAyeTCs BbIMOMHATb Ha
NMOBEPOYHbIX YCTAHOBKAaX, MO3BOMAIOWMNX BbIMOMAHATE M3MepeHus 6e3
OCTaHOBKM MOTOKA.

OnpegeneHne norpeLHocT! pacxogomMepa BbINONHAETCS Npu Tpex
3HayeHuax nosepo4Horo pacxoda — 0,01-Q,aues (1-9 NoBepoYHaa To4Ka),
0,025-Qyans (2-9 noBepoyHas Touka), 0,04-Quans (3-9 NOBEPOYHAA TOY-
ka). [lonyckaeTcsa B 3-1 NOBEPOYHOM TOYKE BbIMOMHATE U3MEPEHUS NpU
pacxoge 0,25-Quans M 0,5-Q,iaue.

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

MPUMEYHAHWME. 3HayeHua pacxofoB B NOBEPOYHbIX TOYKAX MOryT
BblOMpaTbCa UHbIMW — B COOTBETCTBMWU C MACMNOPTHLIMU Anana3oHamm
paboTbl pacxoaoMepOB.

BbinonHseTcs no ogHOMY M3MEPEHUIO NPU KaXXOAOM 3Ha4YeHuM pac-
xofa. lNMorpelwHocTb pacxogomepa onpenenseTcs CpaBHEHMEM 3Ha4e-
Hus obbema V, (cpegHero oobemHoro pacxoga Qo), U3MEPEHHOTO No-
BEPOYHOW YCTAHOBKOW, U 3Ha4yeHust obbema V, (cpegHero o6beMHOoro
pacxoga Qy,), U3BMEepPEeHHOro pacxog4oMepoM.

Mpu noBepke MeToAOM M3MEPEHUs1 oObemMa B Ka4yecTBe OENCTBU-
TEeNbHOro 3HayeHuns V, UCNonb3yeTcs 3HadeHne obbema KUOKOCTH,
HabpaHHOro B Mepy BMECTUMOCTU NMOBEPOYHOW YCTAHOBKWU (NN 3Ha4e-
HWe, U3MepPEHHOE 3TaNOHHLIM PACcXO040OMEPOM-CHETYNUKOM).

Mpn noBepke METOAOM U3MEPEHUs Maccbl 3HadeHne obbema Vj
onpegenserca no gopmyne:

v, = Mo e (3.2.1)
)

roe p — NAOTHOCTb XMAKOCTH, KI/M>;

Mo — Macca XUOKOCTH, Kr.

[Ons onpegeneHnsa 3HadYeHUs Macchl XMAKOCTU Mo, NpoLueaLlen
yepes pacxogoMep, UCMOofb3yeTcsl NoBepoYHasi yCTaHOBKa C BECOBbIM
YCTPONCTBOM.

lMepen Havyanom mcnbiTaHUM Ha NOBEPOYHON YCTAaHOBKE C BECOBbLIM
YCTPOMCTBOM HeOo6XoouMMO onpenenimTb No KOHTPOSIbHOMY MaHOMETPY
AaBrieHne Xungkoctn, a No TEpMOMETPY — TemnepaTtypy B Tpybonposo-
Je uCnbITaTeNbHOro CTeHga MoBepOYHOM YCTaHOBKM. Ha ocHoBaHuu
M3MEPEHHbIX 3Ha4YeHun TemnepaTypbl W [aBneHna no Tabnuuam
CCCL 98-2000 «Boga. YaenbHbin 06beM 1 3HTaANbNUA Npyu Temnepa-
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Typax 0...1000 °C wn pasnenuax 0,001...1000 MMla» onpegenseTcs
NNOTHOCTb XNOKOCTU p.
3HayeHue cpeaHero pacxoga Q,, onpegensieTca no opmyne:

Vo

Quo =7 M/, (3.2.2)

n

roe Q.o — 3HaYEHWe cpeHero pacxoaa, M° /u;

V, — 3Ha4yeHne obbema, n3aMmepeHHoOe NOBEPOYHOM YCTAaHOBKOM, m3;

T,— BpeEMSI UBMEPEHUS, M.

[MoBepka pacxogomepa BbINOSHAETCA MO MMMYNbCHOMY BbIXO4y C
NOMOLLbIO YacToToMepa. [ 9Toro Yyactotomep MNOAKIIYaeTca K UM-
NyNbCHOMY BbIXOAY pacxogoMepa, yCTaHaBfMBaAETCA B PEXMM cyeTa
MMNYnNbCOB M OBHynseTcs. o CTapTOBOMY CMHXPOUMNYIbCY UMMYSbChl
C BbiXxO4a pacxofoMepa HauyuHalT NocTynaTb Ha BXO4 4YacToToMepa.
O6bem xugkoctn V,, npoweawen yepes pacxogomep, onpegenserca
no goopmyne:

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

rae N — KonmMy4ecTBO MMMNYIbCOB, NOACYNTAHHOE YAaCTOTOMEPOM;

KP; — kOHCTaHTa npeobpa3oBaHus MO MMMYNbCHOMY BbIXOA4y pac-
xogomepa (onpenensieTcsi B COOTBETCTBUM C PyKOBOACTBOM MO 3KCMNIy-
aTaumm pacxo4oMepoB), M /umn.

M3amepeHHbIn cpegHun 0ObeMHbIN pacxoq Xuakoctn Quy (M3/q),
npowelwen Yyepes pacxogomep, onpegensietcs no opmyrne:

Quy = =%, M. (3.2.4)

OnpepgeneHve NOrpeLHOCTM pacxogomepa npu nsamepeHnn odbne-
Ma XWOKOCTU BbINOSNHAETCS No hopmyne:

vV, -V
8, =”V—°><100, %. (3.2.5)

(o]

OnpepgenexHve NOrpeLlHOCT! PacxodoMepOoB Npu U3MepPeHUn cpea-
Hero o6beMHOro pacxoa XWUAKOCTU BbINOMHSAETCs No hopMyne:

8q :MxlOO, %. (3.2.6)

Vo

MuHUManbHO HeobXxoanMbIN 0BBLEM XMAOKOCTU, NPOMNYyCKaemMon 4e-
pe3 pacxogomep Npu OAHOM MU3MEPEHUU, NMpu perncTpaumm nokasaHumm
C WUMMYNbCHOrO BbIXO4a pacxogoMepa AOMMKeH OblTb Takum, 4TOObI
HabpaTb He meHee 500 uMnNynbLCOB.

[Mpn oTCyTCTBMM NOBEPOYHOW YCTAHOBKM, MO3BOMANOLWEN BbINO-
HATb U3MepeHns 6e3 OCTaHOBKU NOToKa B Tpybonposoae, fonyckaeTca
BbIMOMNHATL onpefeneHne OTHOCUTENbHOM MOrpeLHOCTU pacxodome-
pOB Ha NOBEPOYHOW YCTAHOBKE C OCTAHOBKOW MOTOKa W CYUTbIBAHWE
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pe3ynbTaTtoB U3MepeHun no nHamkatopy (gucnnetw), RS-(HART-) wunu
MMMNYNbCHOMY BbIXO4y pacxogomMepa.

MoBepka pacxogomepoB no uHaukatopy (aucnneto), RS-(HART-)
BbIXOY BbIMOMHAETCS B crefyowen nocnenoBaTenbHOCTU.

Ha wnhgukaTope pacxogomepa M nogknioyeHHoM K RS-(HART-)
Bbixoay MK ycTaHaBnnBaeTCs pexuM BbiBOA4a Ha 3KpaH NOBEPSEMOro
napameTpa. lNepen kaxabiM M3MepeHMeM B NOBEPOYHOW TOYKE NMPOU3-
BOAMTCS perucTpaumsi HavamnbHoro sHaveHus obbema V., (M%), 3aperu-
CTpUpPOBaAHHOIoO pacxogomMmepom. [locre nponycka XUAKOCTU Yyepes pac-
Xo4omep B JaHHOW MOBEPOYHOM TOYKE, PErMCTPUPYETCA KOHEYHOE 3Ha-
yeHne obbema V, (M3). Mo pa3HOCTU NoKasaHUil pacCUUTbLIBAETCS W3-
MepeHHoe 3HayeHue obbema V, XXUOKOCTU:

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

[anee pac4yeTbl BbINOMNHAITCA B COOTBETCTBUM C popmynammu
3.2.4-3.2.6.

Mpw pernctpaumm nokasaHun ¢ RS-Bbixoga n gucnnes Heobxoau-
MO NpU OAHOM U3MEPEHUN NMPOoMycKaTb Yepe3 pacxogoMep Takoe KOonm-
YEeCTBO XMAKOCTU, 4YTOObI HabupaTtb He meHee 500 eguHML Mnagwero
paspsga ycTpomMcTBa UHOMKALMN.

PesynbTaTbl NOBEPKN CHNTAKOTCHA NONOXUTESNbHBIMUW, €CNN NOorpeLU-
HOCTb pacxogomepa npu mamepeHun obvema, cpeaHero o6bHLEMHOro
pacxofa XnakocTu He NpeBbiaeT 3Ha4YeHUN, NPMBEAEHHbIX B JAaHHOM
OOKYMEHTe.

[Mpn NONOXMUTENBLHBIX pe3ynbTaTax NoBepKU AenaeTcs OTMeTKa O
cooTBeTCTBUU B npoTokose (MNpunoxexHune B).

Mpn HanuuuM TOKOBOro BbIXO4A OonpeneneHve MNorpeLuHoCcTn pac-
Xogomepa no TOKOBOMY BbIXOAY MPOU3BOAUTCS MO METOAUKe, npuBe-
aeHHon B NpunoxeHuun B.

3.2.7.4 lMoaTBepxaeHne COOTBETCTBUA NPOrpamMmMHOro obecneveHms

Onepaunsa «[lNoarBep)xaeHne COOTBETCTBUS NporpammHoro obec-
neYyeHns» BKMOYaeT:

- onpegeneHne NoeHTUPUKALUMOHHOIO HAaMMEHOBaHUS MNPO-rPaMMMHOIO
obecneyeHus;

- onpegenexHne Homepa Bepcun (MAEHTUPUKALMOHHOIO HOoMepa) npo-
rpaMMHOro obecneveHus;

- onpegenexHne uMdpoBoro MaeHTudukaTopa (KOHTPONbHOW CyMMbl UC-
NOMNHSAEMOro Kkoga) NporpammMHOro obecneyeHums.

MponsBoanTca BkNoYeHne pacxogomepa. lMocne nogayn nutaHus
BCTpoeHHoe MO pacxo4omMepoB BbIMOMHSAET psif camoanarHoCTUYECKMX
NPOBEPOK, B TOM 4MCNEe NPOBEPKY LENOCTHOCTU KOH(UIYpaLUNOHHbIX
AaHHbIX M1 HEUM3MEHHOCTWN MCIMOSHAEMOro kofa, NyTeM pacyeTta u nyb-
NMKaLUMN KOHTPOSbHON CyMMbI.

Mpn 3aTOM Ha uHaukaTope ByayT OoTpaxaTbCsa CneayLme AaHHbIE:
- naeHTUdmrKaunoHHoe HammeHoaHue [0O;
- HoOmMep Bepcun (MaeHTMdrKaumMoHHbIn Homep) MO;
- undppoBon naeHTudumkaTop (KoHTponbHaa cymma) No.

PesynbTaT noaTBepXAeHWs COOTBETCTBUS nporpaMMHoro obecne-
YeHMs1 cUMTaeTCs NMOJIOXKUTENbHBIM, €Crnn NoNyYeHHble naeHTUduKaum-
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OHHble gaHHble 10 CUN (ngeHTudurKkaumMoHHOe HanMeHoBaHue, HoMmep
BEpCUM (MOEHTUUKALMOHHBIA HOMEP) U LUNPPOBON MaeHTUdUKaTOp)
COOTBETCTBYHOT MAEHTUPUKALUNOHHBIM OAHHBIM, YKa3aHHbIM B pasgene
«MeTponornyeckne n TEXHUYECKME XapaKTePUCTUKU» OMuUcaHus Tuna
cpencrea N3amMepeHun.

3.2.8. OchopmneHune pe3ynbLTaToB NOBEPKU

3.2.8.1. lNonoxutenbHble pesyrnbTaTbl MOBEPKN OPOPMIIAIOTCH 3anucbio B nNac-
nopTe pacxogomepa, 3aBepeHHOW NOAMUCHLI0 NMOBEPUTENS C HAHECEHU-
€M MNOBEepUTESNbLHOrO Krenma, U pacxogomep ornyckaeTcs K akcnnyarta-
LUUU C HOPMUPOBAHHOW NOrPELUHOCTLIO.

3.2.8.2. [lpn HecooTBETCTBUUN MOSMYYEHHbLIX B pe3ynbTaTte MOBEepKU MOrpeLLHo-
CTen U3MepeHUa HOPMUPYHOLLNMM 3HAYEHUAM BbINOSHAETCA HCTUPOBKA
pacxogomepa, nocre 4Yyero nosepka BbIMOMHAETCA NOBTOPHO. B cnyyvae
oTpuLaTesSibHbIX pe3ynbTaToB MOBTOPHOM MOBEPKUA pacxogoMep BO3-
BpallaeTcsa B NPOU3BOACTBO AN YCTPaAHEHUA MPUYUH OTpuLaTenbHbIX
pe3yribTaToB.

3.2.8.3. lpn oTpuuatenbHbiX pesyrbTatax nepuoanyeckon MOBEPKM pacxono-
Mep K NPUMEHEHUNIO He JOoMNyCcKaeTcHd, B NacnopTe npoM3BoauTcsa 3anmchb
O HENpUrogHoOCTU pacxogomepa K aKcnsyataumn, a Knemmo racutcs.
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4. YITAKOBKA, XPAHEHUE U
TPAHCINMOPTUPOBAHUE

4.1. Pacxogomep «B3JIET MMO» ynakoBbiBaeTCca B MHAMBUAOYANbHYHO Tapy
kaTteropumn KY-2 no NOCT 23170 (kopobKy 13 rodhpnpoBaHHOIO KapToHa
nmnbo AepeBAHHBIN ALLMK).

4.2. XpaHeHne pacxogomMepa LOSMKHO OCYLLEeCTBNATLCA B YNaKOBKE U3roTo-
BUTENS B CyXOM OTannBaemMom NomMeLleHUn B COOTBETCTBUM C Tpebo-
BaHnamu rpynnbl 1 no NOCT 15150. B nomelueHnn ansa xpaHeHus He
OOIMKHO ObITb TOKONPOBOASALLEN MbINIA, MApOB KUCMOT U LLENo4ven, a
TakKe rasoB, BbI3blBalOLLMX KOPPO3UIO U paspyLLaoLWLnX N30NALMIO.

Pacxogomep He TpebyeT cneunanbHOro TexXHUYeckoro obcnyxuea-
HUSA NPU XpaHEHNN.

4.3. Pacxogomepbl MOryT TPaHCMOPTUPOBATbCA aBTOMOOUNBbHBIM, PEYHbIM,
Xene3HoAOPOXHbIM N aBUALNOHHBLIM TPAHCMNOPTOM (KpOMe HerepMmeTu-
3MpPOBaHHbIX OTCEKOB) NpY cobntogeHN CreayoLwmx YCIOBUN:

- TPAHCNOPTMPOBKA OCYLLECTBNAETCS B 3aBOLCKOWN Tape;

- OTCYTCTBYET Nnpsimoe BO34enCTBMNE BNaru;

- TemnepaTtypa He BbIXOAuUT 3a npegensl ot myuHyc 40 o 50 °C;

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

- Bubpaums B gnanasoHe ot 10 go 500 Ny ¢ amnnutyaon o 0,35 mMm unu
yckopeHviem 1o 49 m/c;

- yAapbl CO 3HaYeHVEeM MKOBOTO YCKopeHus 4o 98 m/c;

- YNTOXXEHHbIE B TpaHCMopTe u3genusa 3akpenneHbl BO u3bexaHue nage-
HUA 1N coyaapeHun.
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NMPUNOXEHUE A. Bug coctaBHbIX YacTeu pacxogomepa

- 150* >
< 115* > 55—~
R 'S 1
BNETNNA © | | 4
o aﬂ PACXO[IOMEP-CYETYUK ONEKTPOMAMHUTHBLIN 2 \@
T VoovE V- nom / 5
o nimvH M?/"I 7
HanpsikeHue nutaHua =24B; 0,15A
® NNQ-213 Nexxxxx
| 2 EET |
® ® 6
ol [ [ 11 [l
U

* - cnpaBO4HbIN pa3mep

1 — uHOukamop,; 2 — 6510k usmepeHus; 3 — rnepeuyHbIl rpeobpasosa-
mersb pacxoda; 4 — eepmoesold Kabers cesa3u; 5 — aepmoesold kaberns
numanusi; 6 — KnemMma 3awumHo20 3a3eMsIeHust; 7 — ar1ekmpookil.

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

Ta6nuua A.1. MaccorabapuTHble XapakTepuCTUKK pacxogomepa

Dy / DTp,Mm D*, mm D1*, mm L*, Mmm H*, He 6bonee, mm | Macca, He 6onee, 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
150/150 272 230 200 426 37,5
200/250 324 282 200 477 55,0
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150*
115*

J

J

B3NET NNA (©) 1
I l PACXOQOMEP 3NEKTPOMATHUTHbIN /_
MakcumanbHoe aasnenue 25 MMa
Hanpsxenue nutanua =24B; 0,15A
nna-113* NEXXXXX
Q ﬁ
L e ZAET |
® ®)
ol 1 I 1 [P
U 2
J
D1

[ NanaN2s RS ANNYaR

* - cnNpaBOYHbI pasmep

1 — 6510k usMepeHusi; 2 — nepsuYdHbIlt rnpeobpaszosamesib pacxoda; 3 —
eepmemuyHbIl pasbvem murna Bulgin; 4 — eepmoegod ¢ 3aanywkol; 5 —
Krnemma 3awjumHo20 3a3eMrieHus’; 6 — ar1ieKmpookl.

Puc.A.2. Pacxopgomep ncnonHenus MMNA-113* c repmopasbemMmom.

55%

© &

Ta6nuua A.1. MaccorabapuTHble XapakTepuCTUKK pacxogomepa

Dy / D1p,Mmm D*, MM D1*, Mm L*, MM H*, He bonee, mm | Macca, He bonee, 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
150/150 272 230 200 426 37,5
200/250 324 282 200 477 55,0
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0) ucnonHenwue MNrg-113* (c repmopaszbLeMom)

XT1, XT2 — mexHornoau4yeckue KOHMaKmHbIe KOrl00KU;
XT3 — KOHMakmHasi Koyio0ka 8HeWHUX cesidell U numaHusi;

XP2 — koHmakmHasi Koriodka nodknoYeHuUss Molyrns uHOukauyuu, Modyriss moKogo2o
8bix00a unu Modyrsis akmugHO20 pexuma yHugepcarsbHbIX 8b1X0008;

J1 — KoHMaKkmHas napa paspeuweHusi ModuguKauuu KanubpogoYHbIX Napamempos;
J2 — koHmaKkmHas napa paspeuweHus MoOuUKauUU CepeUCHbIX Nnapamempos.

1 — koHmMakmbI NodKoYeHuUs1 nocredosamersribHo20 uHMepgelica RS-485; 2 — KoH-
makmbl yHusepcasibHoeo 8bixoda Ne2; 3 — KoHmakmebl yHU8epcanbHo20 8bixoda Net;
4 — KoHMaKkmbI MOOKITKOYEHUS MUMaHUSs.

Puc.A.3. Bug 6noka namepeHus 6e3 KpbIwku (BMa moayns obpadoTtkm).
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XP1

X X

1 — wnetg cesa3u ¢ modyrnem obpabomku;
XP1 — kono0ka rnodkntoveHusi winelga cessu ¢ mooyrem obpabomku.

Puc.A.4. Bug nnaTtbl Mmoayns UHAMKaLUM.

J4:-|:||:||:||:||:||:||:||:||

J3 |00 oo oo ool

2 (E¥EVavaYoaVovo)
Jl

XP1
+24V_EXT O

IOUT QO

GND_EXT Q

XT1

O

XP1 — korioOka rnodknoveHust winetigha ces3u ¢ MoodyrieM uHouKkauuu;
XP2 — koro0ka rnodkno4eHusi K Mooysiro obpabomku;

J1 — J4 — KOHmaKmHbIe fapbl YCMaHO8KU pexuma pabombl OKOHEYHO-
20 KackaOa yHueepcalsibHbix ebixoda 1 (J1 u J2) u ebixoda 2 (I3
u Ja),

XT1 — KOHMaKkmbI MOOKIOYEHUST UCMOYHUKa nNumaHusi u rpuemMHuka
MOK08020 cueHara.

Puc.A.5. Bug moayns TokoBoro Bbixoaa.
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XP1 — korio0ka rnodkntoveHust winetigha ces3u ¢ ModyrieM uHouKkauuu;

XS1 — Kornodka noOKYeHUs K Modyrio obpabomku;

HL1 — ceemoduodHbIl UHOUKamop.

Puc.A.6. Bug moaynsi akTMBHOro pexuma yHuBepcasrbHbIX BbIXOAO0B.

327*

\

A

250*

-

238*

142*
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.(.
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|
B3JET BK
Bnok kommyTauumn
®
@ BEIET
- Eo wmw L EE -
o TH o> O 5 ot
- ] ! J ! ! : T
i i ! i i !
i i ! i i !
2 9 L 9 9 2

* - cnNpaBOYHbI pasmep

154*

176*

1 — MOHMaXxHas nnaHka; 2 — 2epmoeeod 0sisi kabesisi ¢ eHeWHUM Oua-
mempom om 7 00 8 Mm (ocmaribHble — Orsl kabenel ¢ 8HeWHUM Oua-
mempom om 4,5 do 5,5 mm); 3 — eUHM KperneHus: 3a3emMrisu,ezo rnpo-
B800HUKa.

Puc.A.7. bnok kommyTtauum BK-102 24B/RS-485.
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* - cnNpaBOYHbIN pasmep

1 — MOHMaxxHas nrnaHka; 2 — 2epmoeeod 0sisi kabesisi ¢ eHeWHUM Oua-
mempom om 7 00 8 Mm (ocmaribHble — Onsl Kabenel ¢ 8HeWHUM Oua-
mempom om 4,5 do 5,5 mm); 3 — euHM KperneHus: 3a3emMrisw,ezo rnpo-
B800HUKa.

Puc.A.8. bnok kommyTtauum BK-101 =24 B.
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NMPUNOXEHUE B. CxeMbl BbIXOA4OB

B.1. YHuBepcanbHble Bbixoabl Ne1 n Ne2

[na obecnevyeHns conpsXXeHus ¢ pasfMyHbIMKU TUNaMu NPUEeMHK-
KOB OKOHeuHble Kackabl BbixogoB (puc.b.1a, 5.16) moryt paboTtaTb Kak
NPy NUTaHUM OT BHYTPEHHEro pas3BA3aHHONO0 WCTOYHUKA NUTaHUA (ak-
TUBHbIA PEXUM), TaK U OT BHELLUHEro WCTOYHMKA NUTaHWUS (NacCUBHbLIN
pexvm). Tunosasa nocraBka — MacCUBHbLIA PEXUM PaboTbl OKOHEYHOTO
Kackaga.

B ckobkax Ha cxemax ykasaHbl 0603Ha4YeHNsa Ansa yHMBepcanbHOro
Bbixoga No2.

B naccuBHOM pexume nuTaHume OKOHEYHOro Kackaja yHuBepcanb-
HOro BbIXo4a [OIMKHO OCYLLECTBNATLCA HaNpPsHKeHWeM NOCTOAHHOro To-
ka oT 5 go 15 B oT BHewHero ucrovHuka. [onyckaeTtcs nutaHue
HanpsbkeHnem o 24 B, npu 3TOM amMnnuTyga BbIXOAHLIX MMMYNbCOB
Byaet orpaHuyeHo ypoBHeM B 15 B. [lonycTumoe 3HayeHue KoOMMYyTU-
pyemoro Toka Harpy3ku He 6onee 10 MA.

[na nepeBoda BbIXOOOB pacxO4oMepa B aKTUMBHbIN PeXuM Heob-
XOAMMa yCTaHOBKa MOAyIsi aKTUBHOIO pexuma yHMBepCarbHbIX BbIXO-
noB (pnc.A.14), KoTopbI NoakntovaeTcs K pasbemy XP2 moayns obpa-
60TKM, Npy 3TOM LWNend CBSA3M C MOAYNEM MHAMKaUUWU (Npy ero Hanu-
4nn) NoakmnoyaeTca K pasbemy XP1 Moayna akTUBHOro pexuma yHu-
BepcarbHbIX BbIXOJOB.

r ______ |
I+5v — |
I TSOUT+
I 1 KOm : . (D|R+)
I
| Moaynb |
| aktuBHoro | —_
| pexuma |
| | ®
| | TSOUT-
: : (DIR-)

Puc.B.1. Cxema OKOHEYHOro Kackaga npu noAkrnio4YeHHOM MoAyrie aKTUBHO-
ro pexuma yHuBepcarnbHbIX BbIXOOOB.
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Mpn ycTaHOBKe MOAyrst TOKOBOro Bbixoda (puc. A.5), KOTOPbIN Tak-
Xe nogknwovaetcsa K pasbemy XP2 mogyns obpaboTku, nepesod B ak-
TUBHbIN PEeXUM YHMBepcanbHOro Bbixofda Ne1 ocyuwecTBnaeTcs ycra-
HOBKOW MepeMblYeK Ha KOHTaKTHble napbl J1, J2 moayns TOKOBOro Bbl-
xo[a, yHuBepcansHoro Bbixoga Ne2 - Ha KOHTakTHble napbl J3, J4.

I

I

I TSOUT+
: om : (DIR+)
: Moaynb I
| TOKOBOTO BbIXOAA : % =
| | L.
| )24 | TSOUT-
I : (DIR-)
L —_ -

Puc.B.2. CxeMa OKOHEYHOro Kackaga npuv noakrnio4YeHHOM MoAyrie TOKOBOro
BbIXxoAa.

B akTMBHOM pexume HanpsbkeHue Ha BbIxode Mnpu OTCYTCTBUN UM-
nynbca, a Takke COOTBETCTBYHLLEE YPOBHIO BbICOKMW B nornyeckom
pexume moxeT 6biTb oT 2,4 go 5,0 B. MNpn Hanuumm nmnynsca 1 npu
ypoBHe HU3KUM B NOrMYeckoM pexmme — HanpskeHne Ha BbiXOAde He
6onee 0,4 B. Pabota Bbixoga B aKkTMBHOM pexXuMe [OMNyckaeTcs Ha
Harpysky ¢ conpoTuBneHnem He meHee 1 kKOwm.

[nvHa nuHum cBa3n ans yHnBepcanbHbiX Beixogos — 4o 300 m.
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B.2. TokoBbI¥ BbIXop,

Puc. B.3.

TokOBbIN BbIXOL, pacxogomepa peanu3oBaH B BUAEe MOAYNS TOKO-
BOro Bbixoda (puc.A.5), KoTopbI noakntoyaeTcs K pasbemy XP2 moay-
ns 06paboTkuK, Npu 3TOM LWNEend CBA3N C MOAYeM UHAMKauuKn (Npu ero
Hanu4uu) nogkniovaeTcs K pasbemy XP1 Mmoaynsi TOKOBOro BbIXoAa.

TokoBbIN BbIxO4 B AnanasoHax paboTbl (0-20) MA nnn (4-20) MA
MOXeT paboTaTb Ha Harpy3ky conpoTtusnennem go 1 kOm, B guanasoHe
(0-5) MA — 0o 2,5 kKOm.

Honyctumas gnvHa kabens CBsi3M NO TOKOBOMY BbIXoA4y onpeaens-
€eTCs COMpPOTMBIIEHMEM NUHUWN CBA3W. [Mpyn 3TOM CymMmMa BXOLHOrO CO-
NPOTMBIEHMA NPUEMHMKA TOKOBOFO CUrHamna v COnpoOTUBMEHUS NUHUK
CBSI3N He JOSMKHA NpeBblwaTh YKa3aHHOro CONPOTUBIEHNS HarpysKku.

lMuTaHue TokoBoro Bbixoada (puc.b.4) ocyliecTBnseTcss OT UCTOYHU-
Ka BTOPUYHOrO MUTaHUSA pacxogomepa, NyTeM MNOAKMYeHus napan-
nenbHO BXo4y NUTaHWUS pacxogomepa Ha moayne obpabotku. B atom
cny4ae TOKOBbIV Bbixo4 ByaeT ranbBaHMYeCKn Hepas3Bsi3aHHbIM.

Ona obecneveHns ranbBaHMYECKON pPa3BA3KM TOKOBOMO BbIXO4a Ha
Hero HeobxoaMmo noAaTb HanpskeHWe MOCTOSHHOro Toka (24+1,2) B
OT BHELLHEro UCTOYHMKA NUTaHUS.

XT1

+24V EXT [——— Om ucmoyHuka numarus
I OUT(+) >}

GND EXT() —Y—»

K npuemnruky
MOKOBO2O cueHara

Pasbem XT1 TokoBOro Bbixoaa pacxoaomepa Ha nrnare moayns
TOKOBOIo BbIXoAa.

BHUMAHUE! [Ina o6ecneyeHns paboTbl TOKOBOro Bbixoga Heob-
XOANMO 3aMKHYTb KOHTakKTHble napbl J3 1 J4 moayns TOKOBOro BbixoAa
(pnc.A.5), nocrne 4ero NPorpaMMHO BKIHOYUTL TOKOBbIN BbIxod. [lpwu
9TOM ANSA BHELUHUX CBA3EW BO3MOXHO MCMOMb30BaHWE TOSbKO OLHOMO
yHUBepcanbHOro Bbixoga Ne1.
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NMPUNOXEHUE B. NMNpunoxeHnsa K MeToauKe NoBEepPKU

Cxema coegmHeHun npu noBepke pacxogomepoB «B3JIET MMNO»

(pekomeHayemas)
<
2 Bbixoa [1 N (F) 3
2 WHOUKATOP
1 Buixog! Bbixoa RS 4
5 6
O\/

1 — mpy6orposod nosepoyHOU ycmaHosKu; 2 — pacxodomep;, 3 —
cyemyuk umnynbcos (4acmomomep); 4 — rnepcoHarsibHbIlU KOMMbomep;
5 — maza3uH conpomuserieHul,; 6 — eorilbmmemp.

Puc.B.1. Cxema coeauHeHnn npm noBepke pacxogomepa «B3JIET MMAQ».
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MeToauka onpeaeneHusi NOrpeHoOCTU U3MepeHns pacxona No TOKOBOMY

BbiXxogy

OnpepneneHve MOrpeLwwHoCcT U3MepeHns pacxogomMepoM pacxona
MO TOKOBOMY BbIXO4y MPOU3BOAUTCH MMUTAUMOHHBIM MeToaoM. 3Havye-
HWS cpedHero pacxoda 3afalTcs nyTemM nNporpaMMHOro BBoda cmelle-
HUA HYNA pacxogomMepa, COOTBETCTBYIOLLErO NOBEPOYHOMY 3HAYEHMUIO,
C MOMOLLIbIO NEPCOHANbLHOrO KOMMbOTEPA N KOHTPOSIMPYKOTCH MO UHAM-
KaTtopy pacxogomepa nnu akpay K.

OnpepneneHve NOrpeLlHOCTM pacxogomepa BbINOMHAETCH Npu Tpex
3Ha4vyeHuax nosepoydHoro pacxoga — 0,1:Quans (1-9 NOBepoYHaa ToOuKa,
pacxop yctaHaBnueaetca ¢ gonyckom + 10 %), 0,5-Quanes (2-9 noBepou-
Hasa ToudkKa, pacxop ycTaHasnmBaeTcs ¢ gonyckom £10 %), 0,9-Quaus (3-9
noBepoYvHad To4Ka, pacxof yctaHaBnueaeTcs ¢ gonyckom = 10 %).

MPUMEYHAHWE. 3HayeHua pacxofoB B NOBEPOYHbIX TOYKAX MOryT
BblOMpaTbCA MHBIMU — B COOTBETCTBUM C NACNOPTHLIM AMana3oHOM pa-
6oTbl pacxogomepa.

OTHOCKTENbHas NOrpeLLHOCTb PAaCXOAOMEPOB MO TOKOBOMY BbIXO4Y
o) BbluMcnseTcs no opmyne:

| = (II _IMVIH).QT.BI:IX ~11/-100, %,
(IMaKC - IMI/IH)' Qoi

roe |; — BbIXOOHOM TOKOBbLIN CUrHaAs pacxogomMmepa B i-TOW NOBEPOYHOWN
Touke (cpeaHee no Tpem otcdeTam), MA;

[y — MUHUManbHOE 3HayYeHue Toka — 0 (4), MA;

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

Qreux — MakcUMManbHoOe 3HavyeHme o6bLEeMHOro pacxoga, COOTBeT-
CTBYIOLLEE lyake, M/Y;

Qoi — 3HaA4YeHWe 3TanoHHOro pacxoga B i-TOM NMOBEPOYHOW TOYKE,
M3

PesynbTaTbl NOBEPKN CHNTAKOTCHA NONOXUTESNbHBIMUW, €CNKU NOorpeLU-
HOCTb pacxogoMepa BO BCEX MOBEPOYHbIX TOYKaxX He npeBbIarT
+ 0,5 %.

[onyckaeTcs BbINOMHATL onpefeneHne norpeLHocT! pacxogome-
pa no TOKOBOMY BbIXOA4Y Ha MOBEPOYHbIX yCTaHOBKax. [Ans aToro K To-
KOBOMY BbIXO4y pacxofomepa, YCTaHOBMEHHOIo Ha MOBEPOYHYHO YyCTa-
HOBKY, MNOAKNOYaeTCsl MarasvH CONpOTUBIEHUIN, HA KOTOPOM BbIXO4HOW
TOKOBbIW CUrHan cosgaeT nageHne HanpsKeHus, U BonbTMeTp ANnd Us-
MEpPEHNA 3TOro HanpskeHusi. 3Ha4YeHne N3MEepPEHHOro Toka onpeaens-
€TCHA B COOTBETCTBMU C POPMYIIOMN:

1000 - Y
Ii = "1 , MA,
R
roe li — BbIXOOHOM TOKOBbLIWM CUrHam pacxogomepa B i-TOW NOBEPOYHOMN

TOouke, MA;

Ui — HanpsixeHne, namepeHHoe BOSIbTMETPOM B I-TOW MOBEPOYHON
Touke, B;

R — 3HayeHue cConMpoTUBNEHUSA MarasuvHa, MOLKIHOYEHHOrO K TOKO-
BOMY BbIxoy pacxogomepa, Om.
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CpenHee 3HadeHne pacxogja Q.y, WU3MepeHHoe pacxoaoMepoMm,
ornpegensieTca B COOTBETCTBUN C POPMYIION:

n
2. Quj
-1

n

Quu = , My,

roe Qu — 3HayeHue pacxoa fnpu j-TOM U3MepeHUn No TOKOBOMY BbIXO-
Ay pacxogomepa (paccynTbiBaeTCs B COOTBETCTBUM C PYKOBOACTBOM MO
aKcnnyaTaLuum pacxogoMepoB), M°/y;

N — KONMN4YEeCTBO N3MepPEHU (KONMYeCcTBO OTCYETOB N 32 BPEMSA U3-
MepeHnsa — He meHee 11).

PesynbTaTbhl NOBEPKM CHUTAKOTCA NOSTOXUTESbHBIMW, €CNN NMOorpeLu-
HOCTb pacxofoMepa npu U3MepeHun cpegHero obbemMHOro pacxopa
XMOKOCTWN HEe NPEBbILAET YKa3aHHOMO 3HaYEHWUS.

[Mpy HECOOTBETCTBUM NONYYEHHbIX B pe3ynbTaTe NOBEPKN norpeLu-
HOCTEN U3MEepPEHUS HOPMUPYIOLLMM 3HAaYEHUSAM BbINOSNHAETCH FOCTUPOB-
Ka pacxogomMepa, nocre 4ero noBepka BbINOSTHAETCHA NOBTOPHO.

Mpy nonoXutenbHbIX pedynbTaTax NOBEPKM AenaeTca OTMeTKa O
cooTBeTCTBUM B npoTokone (MNpunoxeHune B).
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MpoTokon noBepku pacxogomepa «B3JIET MMNg»
(pekomeHngyemasi goopma)

3aBoackon HoMmep

Bua nosepku

"og BbInycka

MyHKT
. OTmeTka 0
HanmeHoBaHune onepauun LOOKYMEeHTa
COOTBETCTBUN
Mo noBepke
1. BHewHWin ocMOTp 3.2.7.1
2. OnpoboBaHue 3.2.7.2
3. OnpeaeneHne NorpeLHoOCT pacxogomepa npu 3273
namepeHmm obbema n cpegHero 06 bLEMHOro pac- e
xoga
4. NoaTBEpXaeHne COOTBETCTBUA NPOrPamMMHOro 39274
obecneyeHus T

ApxaHrenbck (8182)63-90-72
AcTaHa +7(7172)727-132
Benropop (4722)40-23-64
BpsHck (4832)59-03-52
BnaauBocTok (423)249-28-31
Bonrorpapg (844)278-03-48
Bonoraa (8172)26-41-59
BopoHex (473)204-51-73
EkaTtepuHbypr (343)384-55-89
UBaHoBo (4932)77-34-06
WxeBck (3412)26-03-58
KasaHb (843)206-01-48

Pacxogomep

K 3KCcnnyatauumu

[laTta noBepku «

(rogeH, He rogeH)

» 20 r.

[MoBeputens

Mo Bonpocam

Kanvnuurpag (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
Kupog (8332)68-02-04
KpacHopap (861)203-40-90
KpacHospck (391)204-63-61
Kypck (4712)77-13-04
TNuneuk (4742)52-20-81
Marxutoropck (3519)55-03-13
Mocksa (495)268-04-70
MypmaHck (8152)59-64-93

HabepexHble YenHbl (8552)20-53-41 —

(nognuce) (©.1.0.)

npoaax u noanepXXkn obpallantechb:

HwxHuii Hoeropog (831)429-08-12
HoBoky3sHeuk (3843)20-46-81
Hosocnbupck (383)227-86-73
Open (4862)44-53-42

OpeHbypr (3532)37-68-04

MeH3a (8412)22-31-16

Mepwmb (342)205-81-47
PocToB-Ha-[JoHy (863)308-18-15
PsizaHb (4912)46-61-64

Camapa (846)206-03-16
CaHkT-lMeTepbypr (812)309-46-40
Caparos (845)249-38-78

CwmoneHck (4812)29-41-54
Coun (862)225-72-31
Craspononsb (8652)20-65-13
TBepb (4822)63-31-35
Tomck (3822)98-41-53
Tyna (4872)74-02-29
TiomeHb (3452)66-21-18
YnbsiHoBck (8422)24-23-59
Ydba (347)229-48-12
YensbuHck (351)202-03-61
Yepenosel (8202)49-02-64
Apocnaenb (4852)69-52-93

cant: www.vzljot.nt-rt.ru || an. nouta: vzi@nt-rt.ru



NMPUNOXEHUE I'. UACTOYHMK BTOPUYHOIO NUTaHUA pacxoaoMepoB
ucnonHenun MNMQg-113, -213

T

U]

B3JIET UBIN

®
@ NWCTOYHMK BTOPUYHOIO MUTAHUA

nBn-24.24

BxopHoe HanpsikeHue/Tok ~154...264B/0,15A
YacToTa BXOAHOro HanpskeHus 50/60 Ny
MakcumanbHas BbIXO4HaA MOLWHOCTL 24 BT

BbixoaHoe HanpsikeHne/Tok =24B/1A
CTeneHb 3aWmUTbl 1P40
BXon BbiXon
~154...264B/0,15A =24B/1A

é BE3 3A3EMNEHUA
HE BKNMIOYATb!
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B) BUJ, CHU3Y
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Puc.l'.1.

CNpaBOYHbLIN pasmep

1 — KpoHwmedlH 0ns KpernneHusi Ha DIN-pelky 35/7,5; 2 — koHmMakmHasi
Kornodka noOKYeHUs HanpsixeHuss numaHusa ~220 B 50 'y (L — nu-
Hus, N — Hetimparb); 3 — euHM 3a3emreHus; 4 — uHoukamop pabomsi
UCMOYHUKa 8MmMOpuUYHO20 NnumaHus; 5 — KOHmakmH{asi Kosilo0ka 8bIX00-

HO20 HarpsixeHusi =24 B.

35*

54*

\

A

UcTouyHuk BTopuyHoro nutanua B3JIET UBI1 ncnonHenumsn

NBM-24.24 (=24 B 24 BT).
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